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MATEMATHUKA U MEXAHUKA

YK 517.988

A. H. Jlopoxos, xannuaat (pU3UKO-MaTeMaTHYECKUX HayK, BOpOHEKCKHi TOCYJapCTBEHHBIH Ieaaroruye-
ckuil yHusepcurer (Dorokhov A. N., PhD (Physics and Mathematics), Associate Professor, Voronezh
State Pedagogical University)

O HenmoABM:KHBIX TOYKAX BIOJTHE HenpepbIBHbIX onepaTopoB B F-npoctpanctse (To fixed points of
completely continuous operators in F-space)

Hacmoswas paboma noceawaemcs pazsumuio meopuu HenoOBUICHbIX MOYEK 6NOJIHE HeNpepbleHbIX
onepamopos. Ilpusoodsmcsi 00KA3amenbcmed HOBLIX MeOpeM CYUJeCmBO8AHUST HENOOBUICHBIX MOYEK
8NOJIHE HEeNpepul8HbIX Onepamopos, deucmsyrowux 6 F-npocmpancmee (npocmpancmee @pewe). Han-
HbIUL KAACC NPOCMPAHCME, KpoMe OAHAXO08blX, 8KIouaem 6 cebs makue 8adcHvle NPOCMPAHCMEd, KaK
cuemHo-Hopmuposannwvie u npocmparcmea Lp(0 <p < 1), Ip(0 <p <1).

This work is dedicated to the development of the theory of fixed points of completely continuous op-
erators. Proofs are given for new existence theorems of fixed points of completely continuous operators in
F-space (Frechet space). This class of spaces (besides Banach ones) includes such important spaces as
countably normed and spaces L,(0 <p <1),[,(0<p<1).

KiroueBble ci1oBa: 6aHaXOBO NMPOCTPAHCTBO, F-IIPOCTPAHCTBO, BIIOJIHE HEMIPEPBIBHBINA OTlepaTop, He-
MOJIBMYKHAS TOYKA.

Keywords: Banach space, F-space, completely continuous operator, fixed point.

C5-8

YK 004.627, 004.932

A. B. Kopobeiinukog, xanaunat texunueckux Hayk, kI TY umenun M. T. Kanamnukosa (Korobeynikov
A. V., PhD in Engineering, Associate Professor, Institute of Mechanics UB RAS, Kalashnikov ISTU)

B. C. Cmupnos, acupant, UkI'TY umenn M. T. KanamnukoBa (Smirnov V. S., Post-graduate, Institute
of Mechanics UB RAS, Kalashnikov ISTU)

C. U. Ilocyoun, maructpant, VxI'TY umenn M. T. KanamnuxoBa (Pogudin S. I., Master’s degree
student, Institute of Mechanics UB RAS, Kalashnikov ISTU)

P. M. I'aghapos, xannunat texundeckux Hayk, VDxkI'TY umenu M. T. Kanamnukosa (Gafarov R. M., PhD
in Engineering, Associate Professor, Institute of Mechanics UB RAS, Kalashnikov ISTU)

C. @. Ecopos, kKaHauIaT TEXHUYECKUX HaykK, noueHT, Muctutyt mexanuku YpO PAH, UxI'TY umenun
M. T. Kanamnukosa (Egorov S. F., PhD in Engineering, Associate Professor, Institute of Mechanics UB
RAS, Kalashnikov ISTU)

HTepanuoHHoOe NPOrHO3UPOBAHNE 3HAYCHUI MUKCeJIell HA OCHOBE aJANITUBHBIX JIMHEHHbBIX HeHPo-
HOB MNPH c:KaTUM n300paxenuii 6e3 noreps (Iterative prediction of pixel values based on adaptive
linear neurons in lossless image compression)

IIpeonoicen memoo umepayuoHHO20 NPOSHOZUPOBAHUS 3HAYEHUL NUKCeLell NPU CoHCamuu u30opasxice-
HUll Oe3 nomepu Kawecmea HA OCHO8e AOANMUBHBIX JUHEUHbIX HeUpoHo8 (adanrurnos). [Ipednodicennblil
Memoo no360/Aem NOoGbICUMb CIMeNneHb Coxcamus uzobpasxcenuil bez nomeps. Paccmampusaromes oono-
MepHas U 08YXMEPHAs CXeMbl POPMUPOBAHUS X008 AOATUHA.

A method for pixel values iterative predicting in lossless image compression based on adaptive linear
neurons (adalin) is proposed. The proposed method allows increasing the degree in lossless image com-
pression. One-dimensional and two-dimensional adalin inputs layouts are considered.

KuroueBble cioBa: cxxartue nzoOpaxkeHud 0e3 MOTepb, aJanTUBHBIC JTUHEHHBIC HEUPOHBI, aIajinH,
MpeJcKa3aHue, UTCPallHH.

Keywords: lossless image compression, adaptive linear neuron, adalin, prediction, iteration.

C.9-12



MAIINMHOCTPOEHHE

YK 621.646.2

B. A. Bonoxun, actimpant, k[ TY umenu M. T. Kamammaukosa (Volohin V. A., Post-graduate, Kalash-
nikov ISTU)

Tepmounzoaupyomuii KOXKYyX /s NOBbIIIeHUs] HagexHocTH IIperoxpaHuTeNbHBIX KJIANAHOB
(Thermally insulating casing for increase of the safety valves reliability)

B oannoii cmamve paccmompena KOHCMPYKYus CReYUaIu3supo8aHHoO20 YCMpoUucmea O0as NO8bIUEHUS
HA0eHCHOCMU NPeOOXPAHUMENbHBIX KIANAHO8 OM AHOMANLHO HUSKUX MeMnepamyp 6 mpy6onpoeooHoll
apmamype, RPUMeHAEMOU 8 HepMAHOU U 2306801, A MAKA*ce 8 00OPOHOU NPOMBIULIEHHOCAX.

This article describes the layout of a specialized apparatus for increasing the reliability of safety
valves in case of abnormally low temperatures in pipeline valves used in 0il, gas and defense industries.

KiawueBble cjioBa: NMpeIoXpaHUTENIbHBIA KJammaH, TUAPABINYECKUN yaap, TEPMOU3O0JIUPYIOMINI KO-
KyX, TUAPOAMHAMUYECKAsI CUCTEMa, TPyOOIPOBOIHAS apMaTypa.

Keywords: safety valve, water hammer, thermally insulating casing, hydrodynamic system, pipeline
valves.

C.13-15

YK 658.011.56

A. A. [lopooos, maructpant, VK[ TY umenn M. T. KanamuukoBa (Dorodov A. A., Master’s degree stu-
dent, Kalashnikov ISTU)

ABTOMATH3HPOBAHHAS CHCTEMA NMPUHSATHSA PellleHUuil NpH BbIOOpe BAPHMAHTOB CTPYKTYP-CTpaTerui
NPOM3BOACTBEHHBIX cucTeM ¢ BeO-uHTepdeiicom (Computer-aided system of decision-making when
choosing the variant of structures and strategies of engineering production systems with web interface)

B cmamwve paccmompena asmomamuszuposannas cucmema noOO0epHCKU NPUHAMUSL peuleHus npu
cunmese CmMpyKmyp-cmpame2uii nNpOU3800CMBEEHHbIX CUCTEM MAUUHOCMPOEHUS, OCHOBAHHAS HA Memooe
KOHCMPYKMUBHO-MEXHOI02UYECKOU CILONCHOCU BbINYCKAEMbIX OemaJiel.

The article describes an automated system of support for decision-making during the synthesis of
structures and strategies of engineering production systems, based on the method of design engineering
complexity of manufactured parts.

KiroueBble ci10Ba: aBTOMaTU3MPOBAHHAS CUCTEMa, BAPUAHT CTPYKTYPBI-CTPATETUH, IPOU3BOJICTBEH-
Has cUCTeMa.

Keywords: computer-aided system, variants of structures and strategies, production system.

C.16-19

YK 658.011.56

A. B. [lbaxkonog, maructpant, WxI'TY umenu M. T. Kanamaukosa (Dyakonov A. V., Master’s degree stu-
dent, Kalashnikov ISTU)

Kpurepun npuHATHS pelieHUs NpH BbIOOpe 3(PPekTHUBHOI CTPYKTYPBI-CTPATErdd IC MAMIUHO-
crpoennsn (Criteria for decision making when choosing an effective structure and strategy of engi-
neering production systems)

B cmamve paccmompenvt npobnemul evibopa 3¢pgpexmusroi cmpykmypwi-cmpameauu 11C mawuno-
cmpoenus Olisl ONPeOeNeHHO20 BeKMOPA GHEWHUX YCI08UL, A MAKdice NPOU3BOOUMC CPABHUMETbHbIIL
aHanu3 Kpumepuesd NpUuHAmMuUs peuieHus, no360JAI0WUX 8bl0pamy I¢hheKmusnblil 6apuanm cmpyKmypbl-
cmpameeuu [1C mawurnocmpoenus.

This article considers the problem of choosing the effective structure and strategy for engineering
production systems. A comparative analysis is also performed for criteria of decision-making that allows
choosing the efficient version of the structure and strategy for engineering production systems.

KuroueBblie ci1oBa: mokasarenb 3QPeKTUBHOCTH, MTOKA3aTeIh HHTETPATUBHOCTH, KPUTEPHI MPUHATHUSL
peleH s, ONITUMANIbHAS CTPYKTYpa-CTPaTerusi, HOMEHKJIATypHAasi MOJICTb.

Keywords: efficiency factor, criterion of decision-making, optimal structure and strategy, nomencla-
tive model.

C.20-23



YK 658.011.56

A. B. [lbaxonos, maructpant, WxI'TY umenu M. T. Kanamnukosa (Dyakonov A. V., Master’s degree stu-
dent, Kalashnikov ISTU)

A. A. Jlopooos, maructpant, xI'TY umenun M. T. Kanamnukosa (Dorodov A. A., Master’s degree stu-
dent, Kalashnikov ISTU)

ABTOMATH3MPOBAaHHAsl CHCTeMa BbIOOPAa ONTHMAJILHONH CTPYKTYPBI-CTPATernu NC MaIMIMHOCTpPoOe-
HHS M OLICHKA COBPEMEHHBIX CaNP-CHUCTEM C TOYKH 3peHusi uHTerpatuBHocTH (Computer-aided sys-
tem for the choice of optimal structures and strategies of engineering production system and
evaluation of modern CAD systems in terms of integrity)

B cmamve paccmompenvt npobnemvr unmezpayuu cospemennvix CAIIP-cucmem 8 npousgoocmeeH-
HBIX CUCeMax MawmuHocmpoenus. B kauecmese peulenus npeonrazaemcs asmomamusupo8aHtas cucmemda
8b100pa ONMUMANLHOU CMPYKMYPbl-CIMpame2uu, umeroujeti HauMeHbUWull noKkazamenb nomepu uH@op-
mayuu npu ee muepayuu mexcoy paznuuHovimu CAIIP-cucmemamu.

The article deals with the problem of integrating the modern CAD systems into engineering produc-
tion systems. As a solution, the computer-aided system is proposed for choosing the optimal structure and
strategy that has the lowest rate of information loss when transition between different CAD systems.

KuoueBble cjioBa: aBTOMAaTH3WpOBaHHAs CHCTeMa, WHTerpatuBHocTh, CAIIP-cuctema, MexaomMeH-
HBIH 1epexo, morepsi HHPOopMaIUu.

Keywords: computer-aided system, integrity, CAD system, inter-domain transition, information loss.

C.24-27

YK 658.1.011.5

B. A. Kymepaun, NOKTOp TEXHUYECKUX HayK, npodeccop, MHcTuTyT npuxnagHoil Mexanuku YpO PAH,
Wxesck (Kutergin V. A., DSc in Engineering, Professor, Institute of Applied Mechanics UB RAS, Iz-
hevsk)

P. B. Cyxux, acnupant, UxI'TY umenu M. T. KanamnukoBa (Sukhikh R. V., Post-graduate, Kalashnikov
ISTU)

0. B. Typvieun, noxtop TexHudeckux Hayk, npodeccop, VOkI'TY umenu M. T. Kanamuukoa (Turygin
Yu. V., DSc in Engineering, Professor, Kalashnikov ISTU)

OcobennocT GpopMHPOBaHNS HMUTALMOHHON Moeu npeanpustust (An approach to development
of enterprise simulation model)

O0Hum u3 camvix dQGEKMUBHbIX UHCIPYMEHMO8 AHAIU3A NPEONPUAMULL ABNIAEMCA €20 UMUMAYUOH-
Hasi MOOeNb, 0OHAKO NOCMPOeHUe MOOeNu Camo no cebe — CIOXCHBII npoyecc. B cmamve npedcmasnen
Cnocob onucanus NPou3B00CMEEHHO20 NPEONPUAMUSL C Yelblo NOCMPOEHUsT €20 UMUMAYUOHHOU MOOEU.
Onucana cmpykmypa Mooenu npeonpusimus, NPUeeoeH Habop UCXOOHBIX OAHHLIX OJisl NOCIPOEHUSI MOOEI.

One of the most effective tools for the analysis of the enterprise is its simulation model, but the model
building is itself a complex process. The article presents a way of describing the manufacturing enter-
prise in order to build its simulation model. It describes the structure of the enterprise model and brings
the set of initial data to build the model.

Ku1rodeBble cj10Ba: IPON3BOJICTBEHHAs CUCTEMA, UIMUTALIMOHHOE MOJIETMPOBAHUE, CUCTEMHBIN NTOJXO/.

Keywords: production system, simulation modeling, system approach.

C.28-31

YK 658.512
O. B. Manuna, noxrop Texuudeckux Hayk, VDk['TY umenu M. T. Kanamnukosa (Malina O. V., DSc in
Engineering, Professor, Kalashnikov ISTU)
3. I'. 3apugpynruna, acnupant, xI'TY umenn M. T. Kanamuukosa (Zarifullina E. G., Head of E-
Learning Department, Kalashnikov ISTU)
ABTOMaTH3alMs KOHCTPYMPOBAHMSA M3/1e/IUil MAIIMHOCTPOEHNUS] — HOBBII MOAX0J M HOBbIE 321aUH
(Automation of engineering product design — a new approach and new challenges)

B cmamwve paccmompen nooxoo k agmomamuzayuu KOHCmMpYyupo8anus MauuHOCMpoumenbHulxX u3oe-
JIUll, OCHOBAHHBIU HA UMUMAYUU MbICIUMENbHOU OeamenbHocmu denogeka. Ilokazana 603modcHoCmb



peanuzayuu OAHHO20 NOOX00d NOCPEOCMBOM UCHONL30BAHUL ONMUMUSUPOBAHHBIX NEPEeDOPHBIX aAN20-
PUMMO8, OGH NepeyeHb PeUleHHbIX 3a0ay, d MmaKice 3a0ay, mpedyouwux peueHus.

The article describes the approach to automation of engineering products design process. It is based
on simulation of human mental activity. The authors demonstrated the possibility of realizing the ap-
proach by using optimized search algorithms. The list of solved problems and problematic issues to be
solved is given.

KiroueBble cjioBa: xiaccupukaTop Kiracca 0ObEKTOB MAITMHOCTPOCHHUS, (PyHKIIMOHAIBHBIC 3ampe-
IICHHBIC (UTYPBI, SMITUPUUCCKUE 3aMPEIICHHBIC (PUTYPBI, ONTUMH3AIHS IEPEOOPHBIX ATOPHUTMOB.

Keywords: classifier of class of engineering objects, forbidden functional figures, forbidden empiri-
cal figures, search algorithms optimization.

C.32-34

YK 621.9.012

1O. B. Ily3anos, xaugunat texuundeckux Hayk, k['TY umenn M. T. Kanamnukosa (Puzanov Yu. V.,
PhD in Engineering, Kalashnikov ISTU)

U. A. lleuénkun, WxI'TY umenn M. T. Kanamnukosa (Pechenkin 1. A., Post-graduate, Kalashnikov ISTU)

A. I'. Baxcun, VbxI'TY umenu M. T. Kanmamaukosa (Bazhin A. G., Senior Lecturer, Kalashnikov ISTU)

B. IO. Ily3anos, xanauaat Texunueckux Hayk (Puzanov V. Yu., PhD in Engineering, Associate Professor,
Kalashnikov ISTU)

B. B. Hexonvimxun, UxI'TY umenn M. T. Kanamnukosa (Nekopytkin V. V., Kalashnikov ISTU)

B. B. I'onukos, actiupant, UxI'TY umenn M. T. Kanamuukosa (Golikov V. V., Post-graduate, Kalash-
nikov ISTU)

K ouenke crpareruii 00padoTKH MCHOJHUTEIbHBIX MOBEPXHOCTEH IITAMIOBONH OCHACTKH CpeacT-
BAMH CamM-CHUCTEM 10 KPUTEPHIO 00beMHOM CKOpPOCcTH cHATUA MaTepuasa (To estimation of strate-
gies for machining the operating surfaces of stamp tooling by means of CAM systems according to
criterion of volume velocity of material removal)

Onucvigaromes nymu paspabdomxu Haubosee payuoHaiIbHuIX YRPAGIAIOWUX NPOSPAMM CPeoCcmeamu
CAM-cucmem. Payuonanehocms 0ocmueaemcs UcXo0s U3 8eIuduHbl 00beMHOU CKOPOCMU CHAMUS Me-
manna. Onucana cmeneHs GIUAHUS NPUMEHEHUS NPeOlazaemMblX YIPAGIAIOWUX NPOSPAMM HA NPOU3BOOU-
MenIbHOCMb U USHOC UHCMPYMEHmA.

The paper describes the ways of developing the most sustainable control programs by means of CAM
systems. Its sustainability is achieved according to the value of volume velocity of material removal. The
influence of applying the proposed control programs on manufacturability and tool wear is described.

KiroueBsle ciioBa: ynpasistomast nporpamma, CAM-cucteMbl, 00beMHasi CKOPOCTh CHSATHS MeTall-
Ja, cTpaTeruu oOpabOTKH, CTiaXMBaHHE TPAEKTOPUU JBMXKEHUS HHCTPYMEHTA, MPOU3BOJUTENILHOCTD,
W3HOC WHCTPYMEHTA.

Keywords: control program, CAM-systems, volume velocity of material removal, strategies for ma-
chining, smoothing the trajectory of tool displacement, manufacturability, tool wear.

C.35-38

YK 658.512.626

M. A. Pasocusuna, actupant, xI'TY umenu M. T. KanamnukoBa (Razzhivina M. A., Post-graduate,
Kalashnikov ISTU)

b. A. Axumosuu, noxrop texHuueckux Hayk, npodeccop, kI TY umenun M. T. Kanamnukosa (Yaki-
movich B. A., DSc in Engineering, Professor, Rector, Kalashnikov ISTU)

A. U. Kopwiynos, noxtop Texuuueckux Hayk, npodeccop, k[ 'TY umenn M. T. Kanamnukosa kI TY
nmvenu M. T. Kanamuukosa (Korshunov A. 1., DSc in Engineering, Professor, Vice-rector, Kalashnikov ISTU)
H. 10. Tiopun, OAO «MxeBckuit MoT03aBOA «AKCcHOH-XonauHr» (Tyurin I. Yu., First deputy General Di-
rector — Executive Director of «Izhevsk motor plant «Axion-holdingy)

IlepcnekTUBBI U 32/1a4¥ BHePEHHS erp-cCHCTeM HA NMPeANpHUATHAX MAIINHOCTPOEeHUs W Npudopo-
crpoenus (Opportunities and goals of ERP systems implementation on machine building company
and instrument engineering factory)



B cmamuve paccka3zvieaemcs 06 360a10yuU UHGHOPMAYUOHHBIX CUCTIEM NIAHUPOBAHUS NPOU3BOOCMEA,
PAcCMOmpensbl MeHOeHYUU PA3GUMU COBPEMEHHO20 DPbIHKA UHQOPMAYUOHHBIX CUCEM NIAAHUPOBAHUS,
npusedenvl menoenyuu pazeumus ERP-cucmenm.

The article deals with development of information systems of planning production. Data are given
about development trend of contemporary market of planning information systems and ERP systems.

Karouesbie cioBa: ERP-cricteMbl, GepexMBOe IPOU3BOICTBO, MHTETPUPOBAHHASI CUCTEMA KaueCTRa.

Keywords: ERP systems, lean production, integrated quality system.

C. 3941

YK [658.2:621]: 519.85

b. A. Axumosuu, noxrop texHmdeckux Hayk, nmpodeccop, kI TY mmenn M. T. Kanamraukosa (Yaki-
movich B. A., DSc in Engineering, Professor, Rector, Kalashnikov ISTU)

A. U. Kopwynos, TOKTOp TeXHMUYECKUX Hayk, npodeccop, kI TY nmenun M. T. Kanamnukosa (Kor-
shunov A. I, DSc in Engineering, Professor, Vice-rector, Kalashnikov ISTU)

A. I1. Ky3neyos, xanauaaT TeXHUYECKUX Hayk, AoueHt, VbxI'TY umenu M. T. Kanamnukosa (Kuznetsov
A. P., PhD in Engineering, Associate Professor, Kalashnikov ISTU)

A. H. Jlombpaues, xkanauaat texunueckux Hayk, WxI'TY umenu M. T. Kanamnukosa (Dombrachev A.
N., PhD in Engineering, Kalashnikov ISTU)

U. 10. Tiopun, OAO «xeBckuit MoTo3aBoa « AkcuoH-xonauary (Tyurin I. Yu., First deputy General Di-
rector - Executive Director of «Izhevsk motor plant «Axion-holdingy)

YerpoiicTBO VIS aBTOMATH3ALMHU NPOBeIeHUs XPOHOMeTpaka NMPH MCCJIeA0BAHNU TPYA0eMKOCTH
onepanuii MexaHn4yeckoi oopadotTku aerajieit mamuHoctpoeHusi (The device to automate the study
research the time of labor of machining operations details)

B 0annoii cmamve paccmompena KOHCMPYKYus cneyuaiu3upo8aHHo20 yCmpoucmea ous agmomamu-
3ayuu npoeedeHUsi XpOHOMempaxica npu UCCIe008aHUU MPYOOeMKOCMU ONepayuli MexaHuieckol oopa-
bomku demanel MAUWUHOCMPOEHUS. Y Cmpoucmeo no360JiAem Nnosvlcums y00oOCcmeo padomuvl HOPMUPOS-
WUKA 8 YCIOBUAX MeXaHo06pabamuieéaiowe2o yexa.

This article describes the design of a specialized unit for the automation of time-keeping in study re-
search the time of labor of machining operations details. The device allows you to increase the usability
of the quantity surveyor in a machining shop.

KiroueBble cjioBa: XpoHOMETpaX, aBTOMATH3alKs, MUKPOKOHTPOJIJIEp, CEMUCETMEHTHBI MHIMKa-
top, LCD-nucneil.

Keywords: chronometry, automation, microcontroller, seven segment display, LCD-display.

C.42-44

U3MEPUTEJIbHAS TEXHUKA

YK 623.593

C. @. Ecopos, kaHIuIaT TEXHUYECKUX HaykK, noueHt, Mucturyt mexanuku YpO PAH, UxI'TY umenu
M. T. KanamnukoBa (Egorov S. F., PhD in Engineering, Associate Professor, Kalashnikov ISTU)

U. B. Kopobetinukosa, KaHauaaT TeXHMUECKUX Hayk, aoueHT, VDKI'TY umenn M. T. KamamnwukoBa
(Korobeynikova I. V., PhD in Engineering, Associate Professor, Kalashnikov ISTU)

A. B. Kopobetinukos, KaHaumaT TeXHUYECKUX Hayk, noreHT, VDk['TY mmenn M. T. Kanammnwnkosa
(Korobeynikov A. V., PhD in Engineering, Associate Professor, Kalashnikov ISTU)

HccnenoBanue BJIMAHUS HA TOYHOCTh AKYCTHYeCKOil MHMIICHHM, HBAPMAHTHOH K pado4eil mo3unuu
maremaTudeckoii mogeau (Research for the influence of mathematical model invariant to working
position on the accuracy of an acoustic target)

IIpusedenvl pezyromamsl UCCIE008AHUL MAMEMAMUYECKOU MOOENU C8EPX38YKOBOU AKYCMUUECKOU
MULEeHY, UHBAPUAHMHOU K HANpasieHuto cmpeivosl. Buisenena 3asucumocms nozpewtHocmu onpeoeie-
HUSL NApaAmMempos cmpenbobl 0m NoepeuHoOCmY 3a0aHUs KOOpOUHam Oam4uKo8 u om NOZpeuHoOCmuy On-
peoeiens 8pemMeH Ux cpabamvléanus, He eIUAIWAs HA UOeHMUGUKayuo paboyetl no3UYUU.



Results of research for the mathematical model of a supersonic acoustic target invariant to firing di-
rection are given. The dependence is revealed regarding the error of determining the parameters of firing
on the error of assigning the coordinates of sensors and on the error of defining the instants of their op-
eration, this dependence not influencing the identification of the working position.

KiroueBble ci10Ba: aKyCTHYECKasi MUIIICHB, TIOTPEITHOCTh, MHBAPUAHTHOCTb.

Keywords: acoustic target, error, invariancy.

C. 45-49

YK 623.45:004(045)

B. U. 3abonomcxux, nokrop texunueckux Hayk, VOK['TY umenu M. T. Kanamnukosa (Zabolotskikh V. 1.,
DSc in Engineering, Professor, Kalashnikov ISTU)

O. H. Jlunuenko, kanaunat Texuuueckux Hayk, Horunckuit pumman OAO «HIIO «IIpubop» (Lipchenko
Yu. N., PhD in Engineering, Deputy CEO, CEO of Noginsk Department of PC “SPA” Pribor”)

\P. P. lapunod, actupant, M TY umenn M. T. Kanaursukosa (Sharipov R. R., Post-graduate, Kalash-
nikov ISTU)

HNHTepakTHBHASI MPOrpaMMHasi CHCTeMA YNpaBJieHUsl perucTpaunueii uHpopManuu U o0padoTKH
pe3yabTaToB 0AJIMCTHYECKUX HCHBITAHNH MajokaanbepHbIX Ooenmpumnacos (Interactive software
management system of information registration and processing the results of small-caliber ballistic
tests ammunition)

Paccmompenuvl ocnosnvle npunyunst ouano2osoti 06pabomxu u CMpyKmypa nocmpoeHust UHmepax-
MUBHOLL NPOSPAMMHOL CUCEMbL YAPABIEHUs pecucmpayuell uHpopmayuu u oo6pabomxu pe3yivmamos
banucmudeckux UCnbIManull Marokaiubeprvlx boenpunacos. Ilpuseden npumep nocmpoenus peanbHoll
cucmemovl APM «bannucmuxay 0na usmepeHuss HA4aibHOU CKOPOCMU NPU NPOBEOeHUU UCHbIMAHUL
ONBIMHBIX U30ETUL.

The basic principles of the dialogue process and the structure of creating an interactive software sys-
tem control and processing the registration information of the results of ballistic testing for small-caliber
ammunition are considered. An example of creating a real system AWS "Ballistics" for measuring the ini-
tial speed in experimental products tests is given.

KnawueBble ci10Ba: WHTEpaKTUBHAsA CUCTEMa, perucTpaius, oopaboTka, MamokaaudOepHbie 0oe-
MPUIIACH.

Keywords: interactive system, registration, processing, small-caliber ammunition.

C.50-54

YK 517.958.52/59

H. B. Mumioxos, TOKTOp TeXHUYECKUX Hayk, noueHT, VbkI'TY umenu M. T. Kanamuukosa (Mityukov
N.V., DSc in Engineering, Associate Professor, Kalashnikov ISTU)

Cucrema 00padoTKH M MHTepHpeTanuu ajpodauincrudeckoi nHpopmanuu (System of processing
and interpretation of the aeroballistic information)

IIpeonosicena cucmema oopabomku u uHmMepnpemayuy a3pooaIIUCmuiecKol UHGoOpmMayuy Ha OCHO-
6e paHee paszpaboOmMaHHOU CUCMEMbl KOMNJIEKCHOU OANIIUCMUYECKOU PeKOHCMPYKYUU «CMpenoK — opy-
Jicue — CHaps0 — yevy ¢ uHmezpayuell 8 Hee Cucmemovl adpoouUHamudeckux paciemos Ha ochoge ANSYS
CFX, nozeonsowas cyuwecmeeHHo pacuupums 803MONCHOCMU UCMOPpUYecKou pekoncmpykyuu. [lpeo-
JIOJICEHHAsL cUCmeMa anpoobuposana Ha aHAlu3e 6ewe8020 Mamepuald cmpei CKUBCKUX HAKOHEYHUKOS,
noayyennom A. M. Mentokogoi, u 0ana 803MOMCHOCHb YCMAHOBUMb, YMO 6Ce CMPeibl MO NPUHAaodie-
aHcamsb K 0OHOU CUHXPOHHOU NApmMu.

The system of processing and interpretation of the aeroballistic information was suggested based on
previously developed system of the integrated ballistic reconstruction "shooter - weapons - projectile -
target" with integration of the system for aerodynamic calculations based on ANSYS CFX, which allows
enhancing significantly the ability of historical reconstruction. The proposed system was tested for the
analysis of the archeological material of the Scythian arrowheads received by A.l. Melyukova and it pro-
vided an opportunity to state that all the arrows could belong to one synchronous party.



KaioueBble c1oBa: MaTeMaTHYeCcKOe MOJCIMPOBAHUE, adPOJANHAMUYECKOE CONMPOTHBICHUE, PEKOH-
CTpYKLHS, 00paboTKa U MHTEPIpeTas HHPOPMAIIHH.

Keywords: mathematical modeling, drag function, reconstruction, processing and interpretation of in-
formation.

C. 55-58

YK 621.396

M. JI. Hukxumun, actiupant, xI['TY umenn M. T. Kanamnukosa (Nikitin M. L., Post-graduate, Kalash-
nikov ISTU)

A. H. Konvicos, kanauaT TeXxHndeckux Hayk, qoueHt, kI TY umenn M. T. Kanamaukosa (Kopysov A.
N., PhD in Engineering, Associate Professor, Kalashnikov ISTU)

M. M. Mapxos, xanauaat texaunueckux Hayk, k[ TY umenu M. T. Kanamnukosa (Markov M. M., PhD
in Engineering, Kalashnikov ISTU)

Oco0eHHOCTH MOCTPOEHHS HIHPOKOMOJOCHOTO NMPOrpaMMHO-ONpeIeIseMOro paauoMoaemMa ¢ uc-
N0JIb30BAaHHEM amnnapatHbix Bo3MoOxkHocTel miuc (Design features of the broadband software-
defined radio using hardware opportunities of the field-programmable gate array)

Paccmompenvt ocobennocmu nocmpoeHust WupoKonoI0CHO20 paoUoOModemd, NOCMPOEHHO20 NO meX-
HOJlO2UU NPOCPAMMHO-0onpedensemozo paouo. Tlokaszanvl ocobeHnocmu peanuzayuu cmeroa OJisl OYeHKU
aghghexmuenocmu pabomuvl cxem nepedamuuxa u npuemuuxa. Iloxazama Heobxooumocmv peanuzayuu
aneopummos opmuposanus u 06pabomKu CUSHANbHLIX KOHCMPYKYULL HA 6a3e NpocpamMmupyemou 102u-
yeckoti unmeepanvrol cxemol (IIJIUC).

Design features of the broadband radio, which is built by software-defined radio technology, are re-
viewed. The implementation features of the model for effectiveness evaluation of transceiver functioning
are presented. The necessity of algorithm implementation for waveform generating and processing on the
field-programmable gate array (FPGA) is reviewed.

KarwueBble ciioBa: mporpaMmupyeMasi JIOTUYECKas WHTErpajbHas CXeMa, I[POrpaMMHO-
OTIpe/IeNIIEMOE PaIuo, YaCTOTHO-BPEMEHHOW CHUTHAJ, YaCTOTHO-BPEMEHHAsI MaTpUIla, IPSIMOE pacilupe-
HUE CIIEKTPa, TICEBIOCTYYaiHas TIOCIIeJOBATEIbHOCTD, ITUPOKOIIOJIOCHBIH CUTHAI.

Keywords: software-defined radio, field-programmable gate array, time-frequency signal, time-
frequency matrix, direct-sequencing spread spectrum, pseudorandom sequence, broadband signal.

C. 59-62

YK 621.319

b. U. Cubeamynnun, acnupant, WxI'TY umenn M. T. Kanamnukosa (Sibgatullin B. I., Post-graduate,
Kalashnikov ISTU)

B. K. bapcykos, kanauaaT TeXHUUECKUX Hayk, rnpodeccop, VxI'TY umenn M. T. Kamamnukoa (Barsu-
kov V. K., PhD in Engineering, Professor, Kalashnikov ISTU)

CreHjl I HCNIBITAHNH TAHTAJIOBBIX KOHIEHCATOPOB UMITYJIbCHBIM TOKOM (Stand for surge current
testing of tantalum capacitors)

B cmamve paccmampusaemcs npakmuyeckas peaiusayusi UCHbIMAHULL MAHMANI08blX KOHOEHCamopos
UMnYnbCcHoIM mokom. IIpedcmasnenvt CmpyKmypHas u (QyHKYuoHanibHas cxemwvl npubdopa. Ilpusedenvl
Xapaxkmepucmuky cmeHodq.

The article considers the practical realization of surge current testing of tantalum capacitors. The
structural and functional schemes of the stand for surge current tests are presented. The characteristics
of the stand are given.

KitoueBble cj10Ba: TaHTAlOBBI KOHJIEHCATOP, MCIBITAHHUS HUMITYJIbCHBIM TOKOM, BOCIIPOM3BOJHU-
MOCTb UCIIBITAHUU.

Keywords: tantalum capacitor, surge current testing, reproducibility of testing.

C. 63-66



HAYKMU O 3BEMJIE

YK 502.656

B. A. Anexcees, noxtop TexHudeckux Hayk, npodeccop, kI TY nmenun M. T. Kanamnukosa (A/ekseev
V. A., DSc in Engineering, Professor, Kalashnikov ISTU)

B. II. Yconvyes, kanaunat texandecknx Hayk, k[ TY umenn M. T. Kanamnukosa (Usoltsev V. P., PhD
in Engineering, Kalashnikov ISTU)

C. U. IOpan, noktop TeXxHUYeCKUX Hayk, npodeccop, NI TY umenu M. T. Kanamuukosa (Yuran S. I,
DSc in Engineering, Professor, Kalashnikov ISTU)

JKCcnepruMeHTATIbHOEe 000CHOBAHME BHIOOPA MIEHTU(PUKANMOHHBIX NPU3HAKOB HAJIMYMS 3arpsi3He-
Huii ctouHbixX Boa (Experimental substantiation of choosing the identification signs for the presence
of sewage pollution)

IIposedenvl uccnedosanus usmMeHeHUus ONMU4ecKol NIOMHOCMU HCUOKUX Cped NpU USMEHEHUU KOH-
CMPYKMUBHBIX COCMABAAIOWUX ONMUYECKO20 MPAKMA U NOAGNEHUU PA3TUYHO20 pOOd 3A2PA3HEHUL 04
IKCNEPUMEHMANILHO20 0OO0CHOBAHUSL 8b100pA UOEHMUDUKAYUOHHBIX NPUSHAKO8 HAMUYUSL 3A2PA3HEHUL
cmounbvix 800. Ilpusedena ghynkyuonanvras cxema 1ao0pamopHoll yCmaHo8Ku.

Researches of changing the optical density of liquid fluids are carried out under variation of con-
structive components of the optical tract and occurrence of various types of pollution for experimental
substantiation of choosing the identification signs for the presence of pollution of sewage. A functional
block diagram of the laboratory installation is considered.

KiroueBble c10Ba: CTOYHBIE BOJIbI, 3arps3HEHUE, NMPEACIbHO JAOMYCTUMAas KOHIICHTpAIs, U3MEHe-
HUE ONTUYECKON TNIOTHOCTH, armapaTypa KOHTPOJIS.

Keywords: Sewage, pollution, maximum permissible concentration, change in optical density, con-
trol equipment.

C.67-72

YJIK 004.896.021

B. A. Kyoenvkun, Koncopuuym «Huterpa-Cy, r. Camapa (Kudelkin V. A., Consortium "Integra-S")

U. M. Annuxos, IxI'TY umenu M. T. KanamnaukoBa (Yannikov I. M., Kalashnikov ISTU)

Aaroput™ (GyHKIHOHHMPOBAHUS PaclpeleIeHHON Pa3HOYPOBHEBOW HHTE/NVIEKTYAJIbHOW HWHTErpHpPo-
BAHHOIl cHCTeMBbl 0€30MACHOCTH MOTEHIHAJIbHO ONacHbIX 00bekTOB (Operation algorithm of distrib-
uted multi-level intellectual integrated security systems for potentially hazardous objects)

Onucan aneopumm GYHKYUOHUPOBAHUSL PACNPEOENEeHHOU PA3HOYPOBHEBOU UHMELIEKMYANbHOU UH-
MezpupoBanHoll cucmemsvl 6€30NACHOCMU NOMEHYUATLHO ONACHBIX 00bekmos. Paccmompenvt npeumy-
wecmaa, Komopvle oaem UHMeZPUPOBAHHAsl Cucmema Oe30naAcHOCU He3A8UCUMO OM KOIUYeCmed 00b-
eKmMo8 U UX 2e02papuiecKoco pacnoioHCeHus.

The paper describes the operation algorithm of a distributed multi-level intelligent integrated security
system for potentially dangerous objects. The paper also considers the advantages offered by the inte-
grated security system regardless of the number of objects and their geographical location.

KiroueBble cjioBa: KOHTPOJIb (PU3MYECKON 3aIUIIEHHOCTH, MHOTOYPOBHEBOE MPUHATHE PEIICHUH,
KOMIUIEKCHOE ONMCaHHUEe COCTOSTHUS 3aIUIICHHOCTH 00bEKTa, HHTETPaIHs JaHHBIX.

Keywords: physical security control, multi-level decision-making, comprehensive description of the
object protection, data integration.

C.73-76

YK 004.056

U. M. Annuxos, VIxI'TY umenn M. T. Kanmamnukosa (Yannikov I. M., Kalashnikov ISTU)

B. A. Kyoenvkun, Koncopuuym «Huterpa-Cy, r. Camapa (Kudelkin V. A., Consortium "Integra-S")

H. B. Cobonesa, UxI'TY nmenn M. T. Kanamunkosa (Soboleva N. V., Kalashnikov ISTU)
DOYHKUMOHAJIbHAS MOJIeJIb HHTE/UIEKTYAJIbHOH MHTETPUPOBAHHON CHCTEeMbl 0€30MACHOCTH MOTEH-
HMaIbHO onacHbIX 00beKkTOB (Functional model of the intelligent integrated security system for po-
tentially hazardous objects)



B cmamve onucana )yHKYUOHAIbHASL MOOETb UHMENIEKMY ATbHOU UHMEe2PUPOBAHHOU cucmembl Oe30-
NAacHOCmMu NOMEHYUATbHO ONACHBIX 00beKmoe8 ¢ npumenenuem memooonozuu IDEF0. Ilokazana ucnonw-
3yemas uHgopmayus Ha Kaxcoom ypogue oekomnosuyuu. Ilpusedeno onucanue ecex (hyHKyull cucmemul.
The article describes functional model of the intelligent integrated security system for potentially danger-
ous objects using the IDEF(0 methodology. The information used at each level of decomposition is shown.
The description of operation for all systems is given.

KiroueBble cioBa: QyHKIMOHATBHOE MOICITUPOBAHME, AMATPAMMBI JIEKOMITO3UINH, OOecreueHe
¢u3nveckoil 0€30IaCHOCTH, BXOJHBIC M BBIXOJHBIC MOTOKH, YIPABJISIOIINE U PErJIaMCHTUPYIOIINE BO3-
JCUCTBHS U MEXaHU3MBI.

Keywords: Functional modeling, decomposition diagrams, physical security, inputs and outputs, con-
trol and regulatory mechanisms and effects.

C.77-82

YK 681.518.52

U M. Annuxos, noxrtop texHuueckux Hayk, goueHT, x['TY umenu M. T. Kanamnukosa (Yannikov 1.
M., DSc in Engineering, Associate Professor, Kalashnikov ISTU)

B. A. Kyoenvxun, Koncopumym «Murerpa-Cy, r. Camapa (Kudelkin V. A., Consortium "Integra-S", Samara)
M. B. Tenecuna, fOKTOp TeXHUYECKUX HaykK, AoneHT, Mk TY umenn M. T. Kanannukosa (Telegina M. V.,
DSc in Engineering, Associate Professor, Kalashnikov ISTU)

T. I I'abpuuuoze, Koncopuuym «Uurerpa-C», r. Camapa (Gabrichidze T. G., Consortium "Integra-S",
Samara)

KommniekcHbIi MOAX0A K OPraHU3aliMid MOHUTOPHUHIA 3alIMIIEHHOCTH MOTEHIHAJBLHO ONMACHBIX
00beKTOB ¢ HCHOJb30BaHMeM ruc-texHosgoruii (Integrated approach to security monitoring of
potentially hazardous objects using GIS technology)

B cmamve nokazan paspabomannulii aneopumm ROIYYEHUs KOMNIEKCHO20 ONUCAHUSL COCMOSIHUS 3aUjU-
WeHHOCMU MePPUMOpUY ¢ UCNONb308AHUEM 2e0UHPOPMayUOHHOU cucmembl. Onucanbl apxumexmypa u
GyHKYUY uHmMeneKmyansHol cucmemul be3onacnocmu «Mumezpa-4/]», 6 ocnogy Komopou nonodxcena 0o-
MeHHas (KnacmepHas) cmpyKkmypa, coOCmoauas u3 YeHmpaibHo2o (KopHegozo) u nepugeputinvlx uHgopma-
YUOHHBIX OOMEHOS.

The paper presents the algorithm for obtaining a comprehensive description of the state of protected
areas using geographic information systems. It describes the architecture and features of the intelligent
security system "INTEGRA-4D", which is based on a domain (cluster) structure consisting of a Central
(root) and peripheral information domains.

KioueBble c10Ba: reonH(pOPMALMOHHBIE CUCTEMBI, CEPBEPBI U KOHTPOJUIEPbI O€30I1aCHOCTH, UHTE-
rpanbHas cucTemMa 0e301MacHOCTH, IOMEH, KilacTep.

Keywords: geoinformation systems, server and security controllers, integrated security system do-
main, cluster.

C. 83-87

KOMIIBIOTEPHAS IMHI' BUCTUKA

YAK 811.112.4

B. A. Bapanos, noxrtop dwunomornueckux Hayk, mpodeccop, UxI'TY umenn M. T. Kamamnukora
(Baranov V. A., Doctor of Philology, Professor, Kalashnikov ISTU)

P. M. I'nymuxog, mporpaMMHCT yTIpaBlIeHUs Hay4dyHO-HCccIenoBaTenbckux pador, kI TY umenu M. T.
Kanamnukosa (Gnutikov R. M., Programmer, Kalashnikov ISTU)

C. /1. 3nusko, kKanauaaT GUIOJOTUYECKUX HAyK, oneHT Kadenpsl «Jluarsuctukay, kI TY nmenn M. T.
Kanamaukosa (Zlivko S. D., PhD in Philology, Associate Professor, Kalashnikov ISTU)

ABTOPCKMIi 31eKTPOHHBIH CJI0Bapb-CNIPABOYHUK JUHIBUCTHYECKOI TepMuHoJioruu M. B. JlomoHoco-
Ba (Author's electronic reference dictionary of M.V. Lomonosov's linguistic terminology)



B cmamve paccmompenvl meopemuueckue u NPUKIAOHbLE 80NPOCHL NOCMPOEHUS INEKMPOHHO2O0 CJlO-
8apA-CNPABOYHUKA TUHe8UCTUYecKol mepmunonocuu M. B. Jlomonocosa: npunyunsl @vloeneHusi u onu-
Canusi OOHO- U MHO2OKOMNOHEHMHBIX MEPMUHOB, UX CUHOHUMUYECKUE U OMOHUMUYECKUE OMHOULeHUS],
HeoOX00uMble 30Hbl U KOMNOHEHMbL CILOBAPHOU CMambll, obecneyenue pasmemku, XpaHeHus u 0eMOoHCH-
payuu OarHbIX 0Jis Clo8apsi 8 Kopnyce sazvika Jlomonocosa (lomonosov.pro).

The authors of the article studies theoretic and applied matters of compiling the computer dictionary:
principles of discrimination and description of mono- and multi-component terms, their synonymic and
homonymic relations, necessary zones and components of a dictionary entry, provision of marking, stor-
ing and demonstrating data for the dictionary in Lomonosov's language corpora.

KroueBble cj10Ba: CJI0Baphb sS3bIKa aBTOPA, MICKTPOHHBIN CIIOBaph, TEKCTOBBIH KopIityc, M. B. JlomoHOCOB.

Keywords: dictionary of the author's language, electronic dictionary, language corpora, M.V. Lomonosov.

C. 88-92

YK 004.912

M. H. Mokpoycos, xkanaunat texandeckux Hayk, k' TY umenu M. T. Kanamnukosa(Mokrousov M. N.,
PhD in Engineering, Associate Professor, Kalashnikov ISTU)

ABTOMATH3HMPOBaHHAsA CHCTEMAa HOPMAJIH3AlMH €CTECTBEHHO-A3BIKOBBIX TEKCTOB (Computer-
aided system of natural-language texts normalization)

B cmamve npedcmasniena asmomamuzupo8aHHAs CUCMEMA HOPMATUZAYUU MEKCMA, pa30ensioudst
MeKCm Ha C108a, NpedNoddCeHUs U ab3aybl U 8blOeIAIOWaAs 8 MeKcme UMeHa cobcmeentvle, abbpesuamy-
Dbl U OYKBEHHO-YUDPOBbIE NOCIE008AMENbHOCU CUMBON08. TIpusooumes cmpykmypa cucmemvl, Onuca-
HUe KNI04esblX MOMEHMO8 ee pabomul U pe3yibmamsl IKCHEPUMEHNOB.

The article represents the computer-aided system of text normalization that divides the text into
words, sentences and paragraphs and extracts the personal names, abbreviations and alphanumeric se-
quences of the symbols in the text. The structure of the system, the key points of its work and the results of
experiments are described.

KiroueBble cjioBa: aBTomMarudeckas oOpaboTka TekcTa, MOP(OJIOTHUECKUI aHAU3, CTEMMHHT, HOP-
MaJTM3aIus TEKCTa, PEryJISIPHBIC BBIPAKCHUSI.

Keywords: natural language processing, text segmentation, stemming, text normalization, regular ex-
pressions.

C.93-96

SHEPI'ETHUKA

YK 662.76 (045)
B. H. JJudenko, NOKTOp TexHUUECKUX Hayk, mpodeccop, kI TY umenn M. T. Kanamuukosa (Didenko
V. N., DSc in Engineering, Professor, Kalashnikov ISTU)
E. M. Kawun, Beimyckauk actiupantypsbl, VoxI'TY umenu M. T. Kanamuukosa (Kashin E. M., Graduate
of post-graduate study, Kalashnikov ISTU)
Metonuka onpeneseHusi NpeeJbHbIX 3HAYEHHI 3aTPAT JHEPrUU HA NMPHUBOJ ra3oreHeparopa poTop-
Horo Tuna (Method for determining the maximum energy costs for the drive of a rotor gas generator)
Cmambs noceéaujena pazpabomke MemoouKu OYeHKU GeIUYUHb OMHOCUMENbHBIX 3ampam dHepeuu Ha
NpUBOO 2azoceHepamopa pomopHo20 mund, pabomaruie2o 8 YCmaHo8UGUEMC (OTUMeENbHOM) pedicume
easuguxayuu meepooco monauea. Ilo pazpabomannou memoouke onpedeieH npeoesl OMHOUIeHUs 3d-
mpam 3Hepauu Ha pabomy 2a302eHepamopa K SHep2UuL Om CHCUSAHUSL NOTYHAEeMO20 2eHePaAmOPHO20 2a3d.
The article provides a determination of energy costs for the drive of the rotor gas generator operating
in a steady (long-term) solid fuel gasification mode. The energy cost of the gas generator operation is de-
fined and the energy obtained by burning the generator gas is determined.
KiroueBble cji0Ba: ra3oreHepaTop pOTOPHOTO TUIIA, 3aTPATHI SHEPTUH, SDHEPTHSI OT CKUTAHMSI ra3a.
Keywords: rotor gas generator, energy cost, energy obtained by burning generator gas.
C.97-100



HAHOTEXHOJIOI'MH

YK 691.553.2

A. @. I'opouna, acnupant, WxI'TY umenun M. T. KanamnukoBa (Gordina A. F., Post-graduate, Kalash-
nikov ISTU)

U. C. lonauckux, KaHOAUAAT TEXHUYECKUX HayK, noueHt, VbxI'TY umenu M. T. Kanamnukosa (Polyan-
skikh I. S., PhD in Engineering, Associate Professor, Kalashnikov ISTU)

I . Axosnes, NOKTOp TeXHUYECKHX HayK, npodeccop, NxI'TY umenn M. T. Kanamnukosa (Yakovlev
G. I, DSc in Engineering, Professor, Kalashnikov ISTU)

. C. Jobposonvckuii, maructpant, xI'TY umenun M. T. Kanamnukosa (Dobrovolsky D. S., Master’s
degree student, Kalashnikov ISTU)

M. P. Bexmancypog, maructpanrt, WoxI'TY umenn M. T. KanamnukoBa (Bekmansurov M. R., Master’s
degree student, Kalashnikov ISTU)

0. H. Kyyuna, acnupant, UxI'TY umenu M. T. Kanamnukosa (Kuchina Yu. N., Post-graduate, Kalash-
nikov ISTU)

I'uncoBble KOMNO3UIMH ¢ TOHKOAUCIIEPCHLIMH TeXHOTeHHbIMM Moaupukatopamu (Gypsum com-
positions with finely divided technogenic modifiers)

H3yueno enusHue memaxkaoiuna, u36ecmu U MHO2OCIOUHBIX Y2lepOOHbIX HAHOCMPYKMYP HA PU3UKO-
MexaHuyecKue C8OUCmea U CMpYKmypy euncogou mampuysl. [lpusedenvl pe3ynrbmamsl MexaHuieckKux
UCnLIManutl, NPOAHAIUIUPOBAHBL CNEKMPbL OUPPepPeHYUaIbHO-CKaHUPYIOwel Kaiopumempuu u CHUMKU
MUKPOCMPYKIYPbL KOMIOZUYUOHHBIX MAMEPUATOB.

The paper studies the influence of metakaolin, lime and multilayer carbon nanostructures on physical and
mechanical properties and structure of the gypsum matrix. The results of mechanical tests are given, the spec-
tra of differential scanning calorimetry and images of composite materials microstructure are analyzed.

KiroueBble cji0Ba: TUTICOBOE BSKYIIEE, METAKAOJINH, H3BECTh, HAHOCTPYKTYPHI.

Keywords: gypsum binder, metakaolin, limestone, nanostructures.
C. 101-105



