DPUSUKA

VIIK 669.5:620.193

KHHETHUKA OKUCJIEHUA IUHKOBOI'O CIIJIABA HAMCg4-1-2,5,
JIETUPOBAHHOI'O JIMTUHEM

N.H. I'anues, JI.3. AuneBa, A.D. bepaues, C.[I:k. Anmuxonosa, Y.111. SIkyooB

TepMorpaBUMETpUYECKUM METOJOM HCCIIeIOBaHA KUHETUKA OKHUCIEHUS IIMHKOBOTO CIUIaBa
IHAMCg4-1-2,5, nerupoBaHHOTO JIUTHEM, B TBEPAOM COCTOsSHHMH. [loka3aHO, 4TO J00aBKU
JUTUSL B TIpelenax HW3y4eHHOW KOHIIEHTPAIMM YBEJIMYHUBAIOT OKHUCISAEMOCTh HCXOJHOIO
nuHKoBoro ciiasa [JAMCg4-1-2,5.

KiaroueBnbie cioBa: nunkoBblii ciiiap LIAMCB4-1-2,5, autnii, TepMorpaBuMeTpu4ecKui
MeTo/l, KHHEeTUKA OKHCJICHNS], MCTHHHAS CKOPOCTh OKMCJICHHUS], JHEPIrUsl AKTHBALMM.

KINETICS OF OXIDATION OF ZINC ALLOY TSAMSv4-1-2.5
DOPED WITH LITHIUM

L.N. Ganiev, L.Z. Alieva, A.E. Berdiev, S.J. Alikhonova, and U.Sh. Yakubov

The kinetics of oxidation of zinc alloy TsAMSv4-1-2.5 doped with lithium in the solid state was
investigated by thermogravimetric method. It is shown that additions of lithium within the
studied concentration increase the oxidizability of the initial zinc alloy TsAMSv4-1-2.5.

Keywords: zinc alloy TsAMSv4-1-2.5, lithium, thermogravimetric method, oxidation
kinetics, true oxidation rate, activation energy.



VIK 664.8.022.6

KO®PUIIHUEHT TEIIJIOBOI'O PACIIUPEHUSA PBIBBEI'O )KUPA.
IKCIIEPUMEHT U PACYET

3.1. 3apunos, C.B. Ma3aunos, ’K.-M. Kyary, JI./l. Yaknariu, M./I. ®onkoy,
M.C. Kyp6anraJjeeB

B TemnonpoBonsdieM KaJOpHUMETPEe W3MEPCHbI 3HAYCHUSA KOI(PQPUIIMEHTOB TEIUIOBOTO
paciupenus peiobero xupa B auanaszone temmeparyp 298+363 K u naBnenuii 0,098+49 MIla.
Ha ocHOBe NOJIyYeHHBIX 3HAYCHHH KOX(PQHUIIMECHTOB TEIUIOBOIO PACIIUPEHUS pPaCcCUUTaHA
IUTIOTHOCTB PHIOBETO JKHpa.

KiioueBbie ciioBa: ppiouii :kup, K03 P UIMEHT TeII0BOro pacliipeHusl, INIOTHOCTD.

THE FISH OIL THERMAL EXPANSION COEFFICIENT.
EXPERIMENT AND CALCULATION

Z.1. Zaripov, S.V. Mazanov, J.-M. Kouagou, D.D. Hounkpatin, M.J. Fonkou,
and M.S. Kurbangaleev

In a heat-conducting calorimeter, the values of the thermal expansion coefficients of fish oil
were measured in the temperature range of 298-363 K and pressures of 0.098—49 MPa. Based
on the obtained values of the coefficients of thermal expansion, the density of fish oil was
calculated.

Keywords: fish oil, coefficient of thermal expansion, density.



VIK 669-1

IJEKTPOJIUTHO-IINIASMEHHASA ITIOCTOBPABOTKA IOBEPXHOCTH
JIETAJIEM ABUAITMOHHBIX IBUTATEJIEM, U3TOTOBJEHHBIX
AJAUTUBHBIMUA METOJAMHA

K.IO. Haryaun, A.P. I'aiicuna, A.A. TepenTheB

Pazpaborano o0OopyJqoBaHWE W  TEXHOJNOTHS Pa3MEPHOH  AIIEKTPOIHUTHO-IIIA3MEHHOU
MOCTOOPaOOTKM BHYTPEHHUX M BHEIIHUX IMOBEPXHOCTEH AeTaneil ra30TypOMHHBIX JBHUTaTelNei.
Y CTaHOBIICHO, YTO MPUMEHEHHE IMOTPYKHOM 3JICKTPOIUTHO-IIA3MEHHOW 00padOTKH K IeTasIM
CJIOKHOTO MPOQUISI MOXKET MPUBECTH K €r0 CYLIECTBEHHOMY MCKa)KEHHUIO B XOJe 00pabOTKH.
[TokazaHo, 4to pa3mepHasi oOpaOOTKa MOAOOHBIX JAETajJed MOXKET MPOBOAWUTHCS CTPYHHBIM
MeronoM. [IpuBeneHsl mpumepsl 00pab0OTKK MOBEPXHOCTEH JIONATOK KOMIPECCOpa M OCEBOTO
3aBHXPHTEIls ABUTATENs. JJOCTUTHYTO yiaydllleHue KauecTBa OBEpXHOCTH Ha 2-4 Kiacca.

KuarwueBble ciioBa: AIEKTPOJUTHAA-IITIA3SMECHHAasA oﬁpaﬁoTKa, AJAUMTUBHbBIC TCXHOJ/IOI'MH.

PLASMA ELECTROLYTE POST-TREATMENT OF SURFACES FOR
AIRCRAFT ENGINE PARTS MANUFACTURED BY ADDITIVE METHODS

K.Yu. Nagulin, A.R. Gaisina, and A.A. Terent'ev

Equipment and technology for dimensional electrolyte-plasma post-processing of internal
and external surfaces of gas turbine engine parts have been developed. It has been established
that the use of submersible electrolytic-plasma treatment for parts of a complex profile can lead
to its significant distortion during processing. It is shown that the dimensional processing of
such parts can be carried out by the jet method. Examples of surface treatment of compressor
blades and an axial swirler of the engine are given. Achieved improvement of surface quality by
2-4 grades.

Keywords: electrolyte-plasma treatment, additive technologies.



MALLWWHOCTPOEHUE U MALLMHOBEOEHUE

VIK 621.438:536.38

BJIUAHUE PACIIPEAEJIEHUSA TOIIJIMBA 110 KOHTYPAM
MHOTI'O®OPCYHOYHOMH KAMEPBI CTOPAHUSI
HA HEPABHOMEPHOCTD TEMIIEPATYPHOI'O IIOJIA

A.B. bakaanos, /I.C. Kpacnon

HpeZ[CTaBJ'IeHI)I PEIYIbTATBl MOACIUPOBAHUA paGO‘II/IX IpOIECCOB B MHOFO(l)OpcyHO‘IHOﬁ KaMepe cCropaHus
Fa3OTyp61/IHHOl"O JABUTaTECIIA, pa60Ta}0mero Ha l"a3006pa3HOM TOILIUBE. Onpe;[eneHo BJIMAHUC PACIIPCACICHUA
TOIJIMBA IO €€ KOHTYpaM Ha IapaMeTpbl TEMIIEPATYPHOI'O I10JIs.

KuarwueBble ciioBa: KaMepa cCropanmsi, JIBYXKOHTypHasi I1oJla4va TOILIMBA, PEryJIupoBaHUE pacxoaa
TOIUIMBA, TEMIIEPATYPHOEC MOJIE, MOACTUPOBAHUE, IPOLECCHI TOPCHUSA.

INFLUENCE OF DISTRIBUTION OF FUEL BY SUPPLY LINES OF THE
TWO-LEVEL COMBUSTION CHAMBER ON UNIFORMITY OF THE
TEMPERATURE FIELD

A.V. Baklanov and D.S. Krasnov

Results of modeling of working processes in the two-level combustion chamber of the gas-
turbine engine using gaseous fuel are presented. The combustion chamber has two fuel supply
lines per nozzle. Influence of distribution of fuel is determined by chamber's supply lines on
parameters of the temperature field.

Keywords: combustion chamber, double-circuit supply of fuel, regulation of fuel
consumption, temperature field, modeling, burning processes.



VIK 519.2

METOAUKA BBIAEJEHHUA OJNMHOYHOI'O CUT'HAJIA
IIPU PETUCTPALIMUU CTPYKTYPHOI'O IEPEXOJIA
B IIOJIMMEPHOM MATEPHAJIE

A.A. Baiamos

[IpuBeneHO aIropUTMHYECKOE U IPOrPaMMHOE obecriedeHre nH(OpMaIMOHHO-U3MEPUTETBHOM
CHCTEMBI, Pealn3yIollee METOAMKY BBIICIEHUS OIMHOYHOIO CHIHAjda IIPU PEruCTPaIliu
CTPYKTYPHOTO TIepexojia B MOTUMEPHOM MaTepHuare.

KiaroueBbie cioBa: aaropurM, MH(OPMANMOHHO-U3MEPHTENbHAsl CHCTeMa, MeTOANKA,
NoJTUMEpPHbIE MaTepUalbl, CTPYKTYPHbIH Tmepexoa, MOJUMEPbI, CTATHCTHYECKHE
KPUTEPHUH.

SINGLE SIGNAL ISOLATION TECHNIQUE
WHEN REGISTERING A STRUCTURAL TRANSITION
IN POLYMER MATERIAL

A.A. Balashov

The aim of the work is to create an algorithm and software for information and measurement
system that implements a technique for isolating a single signal when registering a structural
transition in a polymer material.

Keywords: algorithm, information and measurement system, methodology, polymer
materials, structural transition, polymers, statistical criteria.



VIIK 678

YBEJIMYEHUE ITPOYHOCTHU
HOJHUIPOIIUJIEHOBBIX CTEKJIOIIVIACTUKOB
BBEJEHUEM MON®UKATOPA MATPULbI

J.A. bBaabkaes, U.C. Jlapuonos, JI.M. AMupoBa

]_ICJ'H)IO pa6OTBI ABJIACTCA HW3YUCHUC BJIMAHHWA Ha TMPOYHOCTH MOZ[I/I(l)I/IKaHI/II/I HOHHMepHOﬁ MaTpuibl
CTCKJIOILUIACTHKAa Ha OCHOBC ITOJJHUIIPONHNJICHA, €0 COIMMOJIUMEPOM C MPUBUTHIM MAaJICMHOBBIM aHT'UAPUIOM. I[.]'I)I
MOJYUCHUA Ppe3yJibTaTa OBLIH OpPpOBCACHBI TEPMOMEXAHUYCCKUC HCIIBITAHUA Ha I/131"I/I6, UCIIBITAHUS Ha
PaCTKEHHUE U UCIIBITAHWA Ha YIapHYIO BA3KOCTD 110 I/I3OI[y.

KuarwueBble cjioBa: MOJUIIPONUJICH, pyﬁ.ﬂemloe CTEKJI0BOJIOKHO, ApMHUPOBAHHbLIC KOMIIO3UThI, oﬁpaﬁoTKa
MOBEPXHOCTH BOJIOKHA.

INCREASING THE STRENGTH OF POLYPROPYLENE FIBERGLASS
BY INTRODUCING A MATRIX MODIFIER

D.A. Bal'kaev, L.S. Larionov, and L.M. Amirova

The aim of this work is to study the effect on the strength of modification of the polymer matrix
of fiberglass based on polypropylene, its copolymer with grafted maleic anhydride. To obtain
the result, thermomechanical bending tests, tensile tests and Izod impact tests were carried out.

Keywords: polypropylene, short fiberglass, reinforced composites, fiber surface
treatment.



VIK 67.017

OCOBEHHOCTH PEOJIOI'MYECKOI'O ITIOBEJAEHUSA
ATIOMOXPOMPOCPATHDBIX CBA3YIOIUX

A.J. BaneeBa, K.A. Angpuanosa, J.M. Amuposa

IIpoBeneHBl HMCCIIENOBAHUS 3aBHCHMOCTH H3MEHEHHs BSA3KOCTH OT TEMIEPAaTyphl Ui
AMOMOXPOM(POC(HATHOTO CBA3YIONIETO B PEKUME BPAIICHHUS U OCIIHILISIIHN.

KuawueBble cjioBa: MmMOXpOMq)OCdJaTbI, HEOPraHMYE€CKHE CBA3YHOLIHE, PEOJI0rus,
OCHMJIJIALIAA.

FEATURES OF THE RHEOLOGICAL BEHAVIOR
OF ALUMOCHROMPHOSPHATE BINDERS

A.E. Valeeva, K.A. Andrianova, and L.M. Amirova

The study of the dependence of viscosity changing on temperature for an
alumochromophosphate binder has been carried out. The measurements were carried out in the
rotation and oscillation modes.

Keywords: alumochromophosphates, inorganic binders, rheology, oscillation.



VIK 681.5.011

MOJEJIb DKCHEPTHON CUCTEMbI HIEHTUO®UKAIIUU
TEXHOJIOTMYECKOT'O TPOIIECCA TOPSIYEN OFBEMHOM
IITAMIIOBKH B PEJKUME PEAJIBHOI'O BPEMEHHU

K.H. I'aBapuesa, P.B. I'aBapuesn, U.A. CaBun

PaCCManI/IBaeTCH MOJCIIb 3KCHepTHOﬁ CHCTEMBbl HAa OCHOBE HEUETKOH JIOTHKH JIIsL
KOPPEKTUPOBKH MApaMETPOB TEXHOJOTIMYCCKOr'o Iporecca rop;lqef/i 00BLEMHOM IITAMIIOBKU B
YCJIOBUAX SKCIUTyaTalluu.

KuarwueBble cjioBa: HevyeTKas CHUCTEMA, q)yHKIH/Iﬂ NPUHAMIECKHOCTH, UHTECJJIEKTYaAJIbHAasA
IKCIIEPTHAA CUCTEMA, CUCTEMA MOAACPKKH IIPUHATUSA pemelmii.

A MODEL OF AN EXPERT SYSTEM FOR IDENTIFYING
THE TECHNOLOGICAL PROCESS
OF HOT VOLUMETRIC STAMPING IN REAL TIME

K.N. Gavarieva, R.V. Gavariev, and L.A. Savin
The article considers a model of an expert system based on fuzzy logic for adjusting the
parameters of the technological process of hot-die forging under operating conditions.

Keywords: fuzzy system, membership function, intelligent expert system, decision support
system.



VIAK 004.021: 004.312.4: 004.414

MOIEJUPOBAHUE CUCTEMBbI YIIPABJIEHUA KOMMYHUKALIUAMUAU
XUMUWYECKOT'O MMPEANPUSITUSI HA OCHOBE CETEN NIETPHU

®.PD. 'anumyauna, FO.H. Xakumyuiun, M.A. ®apaxoB

HOCTpOeHa CCTh HeTpI/I KOMMyHI/IKaHI/Iﬁ MCXKAY 3BCHBAMH ICIU IMOCTABOK XHWMHYCCKHUX
pearcHToB, OXBAaTbIBAIOIIasA (l)OpMI/IpOBaHI/Ie KPUIITOJAAHHBIX Ha KaXXIOM 3Talle B3aHMOHeﬁCTBHH
n oTjuy4yaromasdacsa OT paHee MNPCaIOKCHHBIX ceren HeTpI/I YIpaBJICHUA XHUMHUKO-
TEXHOJIOTMYECKUMH CHCTEMAMU BKJIIOYEHHEM TEXHOJOIMMA OJIOKUYEHHA M BO3MOXKHOCTBIO
MO2TAalTHOT'O MOHUTOPUHI A B3aHMOﬂeﬁCTBHH MCKAY 3BCHbAMU.

KiaroueBbie caoBa: cerb IleTpu, MoaeaupoBaHWe, XMMH4YeCKas IPOMBINLICHHOCTb,
XUMHYecKoe NpeanpusTue, 6J0KYeHH.

MODELING OF A CHEMICAL ENTERPRISE COMMUNICATIONS
MANAGEMENT SYSTEM BASED ON PETRI NETS

F.F. Galimulina, Y.N. Khakimullin, and M.I. Farakhov

As a result of the research, a Petri net of communications between the links of the chemical
reagent supply chain was built, covering the formation of cryptographic data at each stage of
interaction, which differs from the previously proposed Petri nets for managing chemical and
technological systems by including blockchain technology and the possibility of step-by-step
monitoring of interaction between links.

Keywords: petri net, modeling, chemical industry, chemical enterprise, blockchain.



VIK 67.02
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N3I'OTOBJIEHUE KOPIIYCA PAKETHOI'O IBUT'ATEJIA
CBAPKOWM TPEHUEM C NIEPEMEIINBAHUEM

N.B. I'y3b, A.I'. Marauu, A.Jl. Ilpunaguyes, A.A. I'opOyHoB

B nanHOW paboTe paccMOTPEHO H3TOTOBJIIEHHE KOpIyca TBEPAOTOIUIMBHOTO DPaKETHOTO
JIBUTATENII CBApKOW TPEHHEM C IIEpEMEIIMBAHUEM U3 JIUCTAa aTIOMUHHS Mapku AMr-6,
MIPOBENICH aHAJU3 W BHIOOP MHCTPYMEHTOB JUISI CBApKH Pa3HYHBIX 3JICMEHTOB KOHCTPYKIIHH,
ONMHUCaH TEXHUYCCKUN MPOIECC M3TOTOBJICHUS KOpIyca PAKETHOTO JBHraTeIs TBEPIOTO
TOIUIMBA, BHIOpaHA JIMCTOrMOOYHAs MalllMHA W OIKcaHa cxema ee paboTel. Paspaborana wu
CHPOEKTHPOBaHA TEXHOJIOTMYECKasi OCHACTKA.

KuawueBble cioBa: KOpIyC PaKETHOro JABUratrejsa TBEPAOro TomjinBa, CBapka,
HHCTPYMEHT, TEXHOJOIHYECKaAsA OCHACTKA.

MANUFACTURING OF A ROCKET ENGINE HOUSING
BY FRICTION STIR WELDING

LV. Guz', A.G. Magdin, A.D. Pripadchev, and A.A. Gorbunov

In this paper, the manufacture of a solid-propellant rocket engine body by friction stir welding
from a sheet of AMg-6 aluminum is considered, an analysis and selection of tools for welding
various structural elements is carried out, the technical process of manufacturing a solid
propellant rocket engine body is described, a sheet bending machine is selected and its
operation scheme is described. Technological equipment has been developed and designed.

Keywords: solid propellant rocket engine body, welding, tool, technological equipment.



VIK 628.88
PA3ZPABOTKA TPOMBIIIIVIEHHOI'O YBJIA’KHUTEJIA BO31YXA

A.B. Mabunkos, U.U. XaouOy/uiun, B.B. TakmoBues, A.B. Illykun, /I.H. AuTponos

DKCHEPUMEHTAIFHO HCCIIENOBAHO BIIMSHUE CaMOOPTaHU3YIOMIMXCS KPYITHOMACIITaOHBIX
BUXPEBBIX CTPYKTYp, BO3HHKAIOIIMX B MONYC(EPUUECKHX BBIEMKAaX, Ha MPOLECC HCIapeHHs
CIJIOSL BOJIBI, 3aNIOJHSIONIEH UX, HAa yBIaXKHEHHE IIOTOKA CYXOro BO3[yXa B INPOM3BOICTBEHHOM
MOMENIEHUH Ul Co3JaHusi KOM(pOPTHOro MHKpokiuMmara. [lomydeHo, 4YTO mpUMeHEHHE
KO3BIPHKOB HaJl BEHIEMKaMU ITOBBIIIAET HHTEHCUBHOCTH HcnapeHus ot 12,5 % u Gonee ¢ pocToM
TEeMIlepaTypbl ~ OKpyXKaromieid cpenpl. Pa3paboraHa  KOHCTPYKIHMS — HCIIAPUTEIBLHOTO
MIPOMBIIICHHOTO YBJIaKHUTENS C UCIIOJIb30BAHUEM IMOTYC(hepHIeCcKUX BHIEMOK C KO3BIPbKaMHU-
OTpa’kaTeNIAMH.

KiaroueBbie ciioBa: oTpbiBHAsA mnoaycepuyeckasi BbleMKa, TYpPOyJIeHTHBIH IOTOK,
BUXpeBasi CTPYKTYypa, HCIIAapeHue BO/Ibl, YBJIAKHEHHE BO31yXa.

DEVELOPMENT OF AN INDUSTRIAL HUMIDIFIER
A.V. ll'inkov, L.I. Khabibullin, V.V.Takmovtsev, A.V.Shchukin, and D.N. Antropov

The effect of self-organizing large-scale vortex structures arising in hemispherical recesses on
the evaporation of the water layer filling them, on the humidification of the dry air flow in the
production room to create a comfortable microclimate has been experimentally investigated. It
was found that the use of visors over the recesses increases the evaporation rate by 12.5% or
more with an increase in ambient temperature. The design of an evaporative industrial humidifier
using hemispherical recesses with reflector visors has been developed.

Tear-off hemispherical recess, turbulent flow, vortex structure, evaporation of water,
humidification of air.



VIK 62-1/-9
MOBUJ/IBHASA I'ASOTYPBUHHAA DJIEKTPOCTAHLIUA JIA
CHUCTEMBI 3APSJIKA JIEKTPOMOBUJIEHN B YCJOBHUAX
PACHPEJEJEHHON SHEPTETUKH

B.A. Kecean, JI.I'. Kecean

IIpencraBineHbl OCOOCHHOCTH  TEXHMYECKOW CHCTEMBI  3apsKH  3JCKTPOMOOWIEH ¢
MIPUMEHCHUEM MOOMIIBHOM Ta30TypOMHHON 3JCKTPOCTAHIIMKA MAJIOH MOIIHOCTH, BBITIOJTHEHHON
Ha 0a3e KOHBEPTUPOBAHHOIO Ta30TYpOMHHOrO JBUTATENs, U C MOAOOPOM APYroro
CHCTEMO00OPAa3yIoIEro 000pYAOBaHUSL.

KiaroueBble ciioBa: TeXHMYecKasi CHCTEMAa, CHCTEMOTeXHHYECKHIl KOMILJIEKC, YPOBEHb
MOJEJMPOBAHUS CHCTEMbI, CTPYKTypa TEeXHHYECKOHl CHCTeMbl, O0bEKTHasA MoIeJb
TeXHUYECKOH CHCTeMBbl, pacnpene/ieHHAsl JHepPreTHKa, ra3oTypOuHHasi JIEKTPOCTAHIMSA,
xoHBepTupoBanublii I'T/l, kputepuii 3nepro’pexTuBHOCTH.

MOBILE GAS TURBINE POWER PLANT FOR ELECTRIC VEHICLE
CHARGING SYSTEM IN DISTRIBUTED ENERGY

B.A. Kesel and L.G. Kesel

The article presents the features of the technical charging system of electric vehicles using a
mobile gas turbine power plant of low power, made on the basis of a converted gas turbine
engine, and with the selection of other system-forming equipment.

Keywords: technical system, system engineering complex, system modeling level, technical
system structure, technical system object model, distributed power, gas turbine power
plant, converted gas turbine engine, energy efficiency criterion.

12



YIK 621.438+621.311.22.002.5

HAINPABJIEHUSI PEKOHCTPYKIIMU
MOBWJILHBIX TA30TYPEBUHHBIX YCTAHOBOK
TSI PABOTBI HA BOJIOPOJIOCOJEPKAILIEM TOIJIMBE

B.A. Kecean, JI.I'. Kecean

IIpencraBiaeHbl OCOOCHHOCTH PEKOHCTPYKIIMM TEXHOJNOTHYECKHUX CHCTEM MOOWMIBHBIX
ra3oTypOMHHBIX YCTAaHOBOK, HAXOJIIUXCA B OKCIUTyaTallMH, I pabOTBl Ha METaHO-
BOJIOPOJTHOM TOIUIHBE

KiiloueBble cji0Ba: METAHO-BOJOPOAHOE TOILUIMBO, TexHojdormyeckue cucremol I'TY,
o0ecnieyuBatonmme cucrembl I'TY, nuHamuueckme obcayxuBawmme cucrembl ['TY,
CHCTeMA NMOATO0TOBKH MOJAAYHU TOIUIMBA, CHCTEMA Fa3000HaAPYKEeHU S

DIRECTIONS OF RECONSTRUCTION OF MOBILE GAS TURBINE
INSTALLATIONS FOR OPERATION
ON HYDROGEN-CONTAINING FUEL

B.A. Kesel and L.G. Kesel

The features of the reconstruction of technological systems of mobile gas turbine units (GTU)
in operation for operation on methane-hydrogen fuel are presented

Keywords: methanol-hydrogen fuel, technological systems of BSTU, providing GTU
systems, dynamic maintenance systems of GTU, fuel supply preparation system, gas
detection system.

13



VIK 621.7.012

14

PACYET KOOPIUHAT OIIOPHBIX TOYEK
C YYETOM PA3BMEPHBIX CBSI3EMH,
BO3HUKAIOHMIUX ITPU OBPABOTKE HA CTAHKE C UIlyY

A.B. Kypsbuie, M.B. Ileuénkun

[IpuBenena MerouKa nepecyera pa3MepoB, MOJTYYEHHBIX B X0JI€ Pa3MEPHOTO aHaIN3a Ha dTaIe
MIPOCKTUPOBAHUSA TEXHOJOTHUECKUX IIPOIECCOB HM3TOTOBJICHUS JICTajCi, B KOOPIUHATHI
OIMOPHBIX TOYEK I 00paboTku Ha crtanke ¢ UITY, mo3Bossfromias ydecTb MPH pa3pabOTKe
YIIPaBJISFOLIEH POrpaMMBbl IOTPEIIHOCTH, BOSHUKAOIIHE B ITpoliecce 00paboTKy.

KiroueBble cjioBa: pa3MepHasi Iellb, TEXHOJOTHYECKHil pa3Mep, MOIPeIIHOCTH
00padoTku, cranku ¢ YITY.

CALCULATION OF THE COORDINATES OF CONTACT POINTS

TAKING INTO ACCOUNT DIMENSIONAL CONNECTIONS
ARISING DURING MACHINING ON A CNC MACHINE

D.V. Kurilev and M.V. Pechyonkin

The technique of recalculating the dimensions obtained in the course of dimensional analysis at
the design stage of technological processes for the manufacture of parts into the coordinates of
reference points for processing on a CNC machine is presented, which makes it possible to take
into account the errors arising in the processing process when developing a control program.

Keywords: dimensional chain, technological size, processing errors, CNC machines.



VIK 338.24; 355.7

KOMILJIEKCHI CPEJICTB ABTOMATHU3AIIMA U UTHOPOPMAIIMOHHOI' O
OBECIHEYEHUSA OBFBEKTOB YIIPABJIEHUS
I'PAXKJIAHCKOM OBOPOHOM

b.H. Makapos, I'.Il. Tonkux, B.IO. Bunorpanos

IIpoBeneH aHAIHM3 COCTOSHUS CHCTEMBI aBTOMATHU3AIlMM M WH(POPMAIIMOHHOTO O00ECIICUCHUS
00BEKTOB YIPABJICHHUs TPaXKTAHCKOW OOOPOHOMH, OmpeiecHbl 0a30BbIC MPUHIIMITBI CO3IaHUS
HOBBIX KOMIUIEKCOB CPENICTB aBTOMAaTH3alluH, MPEATI0KEHbI COBPEMEHHBIE U IMEPCIEKTUBHBIC
TEXHOJIOTUYECKHE U allapaTHO-NPOrPAMMHBIE PEIIEHHSI.

KuarwueBbie c¢joBa: cpeacrea aBTOMaTHU3alluH, I/IH(l)OpMaIIPIOHHOB oﬁecrle'{elme,
rpaxxkaiaHncKasi 060])0]{3, IMYHKTbI YIIPABJC€HUHA, KOMILJIEKC CPECACTB aBTOMAaTU3aAllUH.

COMPLEXES OF AUTOMATION AND INFORMATION SUPPORT
OF CIVIL DEFENSE MANAGEMENT FACILITIES

B.N. Makarov, G.P. Tonkikh, and V.Yu. Vinogradov

The analysis of the state of the automation system and information support of civil defense
management facilities was carried out, the basic principles of creating new automation
complexes were determined, modern and promising technological and hardware-software
solutions were proposed.

Keywords: automation tools, information support, civil defense, control points, a complex
of automation tools.
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KPUTEPUU DOPEKTUBHOCTH OPTAHU3ALIMM ITPOLIECCOB
CO3JIAHUSI HAYKOEMKOI ITPOJYKIUUA

P.E. Moucee, M.®. Cadapranues

OmnpeneneHbl COCTABISIONIME U pa3pabOTaHbl COOTBETCTBYIOIIME KpuTepuu 3()(HEKTHBHOCTH
OpraHHM3allMH TPOIECCOB CO3JaHMSI HAYKOEMKOHW MNpoayKiuu. [IpemiokeHbl HarpaBiIeHUs
MOBBINIEHUS 3()(HEKTUBHOCTH OpraHU3allMd MPOLECCOB CO3JaHUSl HAYKOEMKOH MHPOIYKIIHH.
Beinenensl cocraBistonme 3(PQEKTHBHOCTH peayu3aliid NPOEKTOB 10 CO3JaHHI0 HOBBIX
KOHKYPEHTOCIIOCOOHBIX ~ TPOAYKTOB B YCIOBHAX  (DYHKIMOHUPOBAaHHS  T'HOKOW
OpPraHM3alMOHHOW CTPYKTYPHl YNpaBJIEHHs NPOMBIIUICHHBIM TNpeanpustieM. Pa3paboraHa
cUcTeMa IoKa3aTeliell TEeXHHKO-DKOHOMHUYECKOW 3(QQEeKTUBHOCTH YIIPaBICHHs pear3anuen
MPOEKTOB TI0 CO3JaHUIO HOBBIX KOHKYPEHTOCHOCOOHBIX IIPOJYKTOB Ha HayKOEMKHX
TIPEATIPUSATHSIX .

KioueBble cioBa: kputepuu, 3QPeKTUBHOCTb, KOHKYPEHTOCHOCOOHOCTb, HAYKOEMKO€
NPOU3BOJCTBO, UHHOBALIMHU, OOHOBJIEHUE, U3MEHEHUE.

CRITERIA FOR THE EFFECTIVENESS OF ORGANIZING
THE PROCESSES OF CREATING SCIENCE-INTENSIVE PRODUCTS

R.E. Moiseev and M.F. Safargaliev

The purpose of the article is to determine the components and develop appropriate criteria for
the effectiveness of organizing the processes of creating science-intensive products. The
directions of increasing the efficiency of organizing the processes of creating science-intensive
products are proposed, The components of the effectiveness of the implementation of projects
to create new competitive products in the conditions of the functioning of a flexible
organizational structure of industrial enterprise management are highlighted. A system of
indicators of the technical and economic efficiency of managing the implementation of projects
to create new competitive products at knowledge-intensive enterprises has been developed.

Keywords: criteria, efficiency, competitiveness, high technology production, innovation,
renewal, change.
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Ob OPTAHU3AIIMU 1 KAJIPOBOM OBECIIEYEHNH

MEXPEI'MOHAJIBHOI'O HAYUYHO-ITPOU3BOACTBEHHOI'O KJIACTEPA

IPEJANPUSTUHIA ABUAITMOHHOM NHY CTPUN
P.E. MouceeB, M.®. Cadapranues, O.E. 3unsaneBa

JlaHo aBTOpcKOe TpeACTaBIEHHE COCTaBa JJIEMEHTOB MEXKPETHOHAJIBHOIO HAay4HO-
MIPOU3BOJICTBEHHOI'O KJlacTepa AaBUAIlMOHHON WHAYCTPUM, B KadecTBE sjipa KOTOPOIO
Npe/IjIaraeTcs paccMaTpuBaTh Hay4YHO-00pa3oBaTeIbHBIE OPTaHU3ALUH U NPOWU3BOJCTBEHHBIC
MPEANPHUITHS PETHOHOB YUYACTHUKOB. BBISBICHBI U CHCTEMATH3MPOBAHBI (haKTOPHI BXOXKICHUS
U 3aKpeIuleHHs] KaJpoB B MPO(ECCHOHANBHBIX COOOIIECTBaX C YY4ETOM NPOeCCHOHATHLHOTO
YKU3HEHHOTO LIUKJIA CIeUAINCTA.

KiiloueBble cJji0Ba: aBUHALMOHHASI WHAYCTPHS, OpPraHu3amus NPOM3BOACTBA, KJjacTep,
KaAPbl, NPo(ecCHOHAIBLHOE OPUEHTUPOBAHUE, JKOHOMHUKA, TEXHOJIOTUH, 3} PEKTUBHOCTD,
NMPOU3BOAUTEBLHOCTD.

ORGANIZATION AND STAFFING OF THE INTERREGIONAL

RESEARCH AND PRODUCTION CLUSTER
OF AVIATION INDUSTRY ENTERPRISES

R.E. Moiseev, M.F. Safargaliev, and O.E. Zilyaneva

The article gives the author's presentation of the composition of the elements of the
interregional research and production cluster of the aviation industry. As the core of this cluster,
it is proposed to consider scientific and educational organizations and industrial enterprises of
the regions of the participants. The factors of entry and retention of personnel in professional
communities are identified and systematized, taking into account the professional life cycle of a
specialist.

Keywords: aviation industry, organization of production, cluster, personnel, vocational
guidance, economics, technology, efficiency, productivity.
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PA3ZPABOTKA COCTABA YJIAPOIIPOYHOI'O CBA3YIOILIEI'O
JJIA IOJIMMEPHOTI'O KOMITIO3UIIMOHHOI'O MATEPHUAJIA

A.A. Xaiukos, O.H. Be3zamernos, JI.M. Amuposa

Hccnenyercss BiusiHUE MOAMGMHUKAIMKA SIIOKCHIHBIX KOMIIO3UIUHA OyTaMeH-CTUPOIbHBIMU
TEPMO3JIACTOILIACTAMH C IIEJTBIO MOBBIIICHHUS CTOMKOCTH K YAPHBIM HArpy3KaM yrieluIacTHKOB
Ha UX OCHOBE. MccienoBanbl PU3HKO-XUMHIECKHE XapaKTEPUCTHKU 00Pa3IioB, H3rOTOBICHHBIX
Ha OCHOBE Pa3pabOTaHHOrO CBs3yroliero. IIpoBeeHB! CpaBHUTENBHBIC HCIBITAHUS 00pa3IoB
Ha CONPOTHUBIICHHE YAapy C HaJAIOMIUM IPy30M U MOCTIENYIONIee CKaTHe Oocie yaapa.

KnroueBble c10Ba: KOMNO3WIUOHHBIE MaTePHANIbI, HU3KOCKOPOCTHOI ymap, OyTajaueH-
CTHPOJIBHBIE TEPMOJJIACTOIUIACTHI, CJKaTHe TOCJIe YIapa, OCTATOYHAs NPOYHOCTH,

IMOKCHUIHAA KOMIIO3UIIUA, MO}Il/lq)l/lKa]_Il/lﬂ.

DEVELOPMENT OF THE COMPOSITION
OF A HIGH-IMPACT BINDER
FOR A POLYMER COMPOSITE MATERIAL

A.A. Khalikov, O.N. Bezzametnov, and L.M. Amirova

This work is devoted to the study of the use of epoxy compositions for the modification of
epoxy compositions in order to increase the impact resistance of carbon fiber reinforced plastics
based on them. Were investigated physicochemical samples made on the basis of the developed
binder. Comparative tests for resistance to impact with a falling weight and subsequent
compression after impact have been carried out.

Keywords: composite materials, low velocity impact, styrene-butadiene thermoplastic
elastomers, compression after impact, residual strength, epoxy composition, modification.
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NMPUBOPOCTPOEHUE, METPOJIOINA
N AHPOPMALIMOHHO-U3SMEPUTEJIbHbLIE MPUBOPbLI U CUCTEMbI

VIIK:681.2

METOAbI IPUMEHEHUSA
BECIIVIAT®OPMEHHBIX UTHEPLIUAJIBHBIX HABUT'ALIMOHHbIX
CUCTEM JUIA OTCJIEZXKUBAHUA ABU/XEHUSA
I'OPHBIX ITOPOJ ITPHU ITOJAPBIBAX

P.A. I'anees, U.U. Makapos, U.P. 'mabmanmun, H.A. JIynés, A.A. IlyrauyeBa

[Mpemaraercs cnocod OmMpeaeneHns] TPEXMEPHBIX KOOPANHAT MOHHTOPOB, pa3MeIaeMbIX B TOJIIE MOPOIBI 10
moapbiBa. JIis 9TUX Iiejedl mpeajaaraercs pasMelnath OecriaThOpMeHHbIe HHEpIHaIbHbIE HABUTAI[MOHHBIE
CHCTEMBbI Ha OCHOBE MHKDPOIJIIEKTPOMEXAHMYECKUX CHCTEM BHYTPU MOHHUTOpA. IIpuBOAATCS (HOPMYIBI s
oIpeieIeHUsI MTHOBEHHBIX YTJIOBBIX CKOPOCTEH MOHHUTOPOB MPH JBMKEHUH BO BPEMS B3PHIBA.

KuarwueBble ciioBa: 6yp0B3prBHble paﬁOTbl, PYAHLIC MOJHUIOHbI, HaBUTalUsd, 6eCHJIaTq)0pMEHHl)Ie
HHEPUHUAJTBbHBIC HABUTAIIMOHHBIC CUCTEMbI, MUKPO3JIEKTPOMEXAHUYECCKHE CUCTEMBI.

METHODS OF SINS APPLICATION
FOR TRACKING ROCKS MOVEMENT DURING BLOWS

R.D. Galeev, L.I. Makarov, I.R. Gilmanshin, N.A. Lunyov, and A.A. Pugacheva

A method is proposed for determining the three-dimensional coordinates of monitors placed in
the rock mass prior to detonation. For these purposes, it is proposed to place strapdown inertial
navigation systems based on microelectromechanical systems inside the monitor. Formulas are
given for determining the instantaneous angular velocities of monitors when moving during an
explosion.

Keywords: drilling and blasting operations, ore landfills, navigation, strapdown inertial
navigation systems, microelectromechanical systems.
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OITPEJAEJIEHUME BJIATOCOAEPKAHUSA
TPAHC®OPMATOPHOI'O MACJIA CIIEKTPAJIBHBIM METOJIOM

B.K. KoziioB, O.E. Kypakuna, U.M. MuHerajines

[IpencraBneH MeToA OIpEAENEeHUs BIAarocojepKaHus TpaHC(HOPMATOPHOIO Macia Ha OCHOBE
JMaHHBIX cnekTpa B Ommwkneln HMK-obmactu. IlocTtpoeHa KoOppensiMoHHas —IpsMas,
MIO3BOJISIONIAS C TOYHOCTBIO 99 % onpenenuTh KONUYECTBO BOJIBI B Macle.

KuarwueBble ciioBa: TpaHC(bOpMaTOpHOB Macjio, BJIarocoacpsxanue, HK-CHeKTpOCKOHHﬂ.

DETERMINATION OF THE MOISTURE CONTENT
OF TRANSFORMER OIL BY THE SPECTRAL METHOD

V.K. Kozlov, O.E. Kurakina, and I.M. Minegaliev

A method for determining the moisture content of transformer oil based on spectral data in the
near infrared region is presented. A correlation line has been built that allows to determine the
amount of water in oil with an accuracy of 99%.

Keywords: transformer oil, moisture content, IR- spectroscopy.



