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MATEPWANbI 1-1 BCEPOCCUMNCKOW C MEX OYHAPOOHbIM YYACTVEM
HAYYHO-MPAKTUYECKOWM KOH®EPEHLINM MO MHHOBALINSAAM B HEPA3PY LIAIOLEM
KOHTPOJE. 25 — 29 KOS 2011 ., TOPHbIV ANTTAI.

OpraHusaTtopbl:

HaumoHanbHbI UccnepoBaTeNbCckuin TOMCKUIA NONUTEXHUYECKUIA YHUBEpCUTeT
MOCKOBCKUIA MHCTUTYT PaaNOTEXHUKU, ANEKTPOHUKM U aBTOMATUKM (TEXHUYECKMUIA
yHUBepcuTer)

Poccuitckoe o6L1,ecTBO NO Hepa3pyLlaKLLLeMy KOHTPO/O U TEXHUYECKOW AuarHoCcTuKe
(POHKTA)

Mpu couHaHCcoOBOW Noaaepxke:
Poccunckoro ®oHpa dyHaaMmeHTanbHbix UccneposaHum (PODPUN)

Aspeesa [1.K., Kazakos B.1O., Kum B.J1., NeHbkoB I.I'., CapoBHukoB HO.I'. (®IBEOY BI1O
«HaumoHanbHbI nccnenoBaTteibCkuim TOMCKUIA MONMUTEXHUYECKUIA YHUBEPCUTET», HCTUTYT
Hepaspyluarwero KOHTpons, Jlabopatoprs MEONLMHCKOro NpubopocTpoeHns r. TOMCK,
Poccus)

KoHTakTHasi nHdpopmauums: diana.avdeeva @ mail.ru

AMMAPATYPA HA HAHOSJNEKTPOOAX ONA OUEHKU ®UN3NHECKOIO U
NCUXO3MOUMNOHAJIBHOI O COCTOAHNA OBYHAIOLWWNXCA

AHHOTauus. MOHUTOPUHT 300PO0BbS 00YHaOWMXCS B HACTOSIWEE BPEMS SIBNSIETCS OLHOW M3
akTyanbHenwwux 3aga4y cospemeHHon Poccun. KoHTponb 3a COCTOSIHMEM 300POBbS AETEN
LONXEH OblTb HA BCEX NEPMOLAX UX XU3HW, HAYMHAS OT POXOEHUS: AETCKUE OOWKOJbHblE
yypexaeHus, wkona, yyeba B BbICWMX U CpedHMX y4ebHbIX 3aBeneHusx. PaspaboTaH
annapaTHo-nporpammHblii komnnekc (AMK) ¢ noeblweHHON paspelatowein cnocobHOCTbIO Ans
nccnenoBaHms KOXHO-ranbBaHNYECKON peakuum, B1noanekTpnyeckon akTMBHOCTM cepaua,
MO3ra, MbillL, rnasa B COCTOSHUN OBUXEHUS U NOKOS (CHA), OCHOBaHHbIA HA NPUMEHEHUN
BbICOKOYYBCTBUTENbHbIX MaNowWwyMAWMX MeANLIMHCKNX HAHO3NEKTPOoAoB, co3aaHHbiX B NHK
TomlY; co3paHa aBToMaTmampoBaHHas 6a3a AaHHbIX ANs AanbHenwWwero NpoBeaeHus
MOHMTOPWHra COCTOSIHNS 300P0BbS 0OyyatoWwmxcs, paboTatowas COBMECTHO C MPOrpaMMoi
«300pOBbe CTYOeHTOB». MeanunHckme nccnenoBaHns nokasanm BO3MOXHOCTb N3MepeHMs
6ronoTeHumnanoB Yenoseka 6€3 NpMMEHEHUs PUNbTPA BLICOKUX YACTOT M 3arpaxaatlle-ro
gomnbTpa 50 MU, BHOCAWMNX NCKAXEHUS B N3MEPSEMbIA CUTHAT.

KnroueBble cnoBa: HaHO3EKTPO4, MOHUTOPUHT 300POBbS, 00yyatowWwmiics,
annapaTtHO-NPorpaMMHbI KOMMIEKC, U3nYeckoe COCTOsHME, NMCUXO3MOLMOHANbHBbIN,
aneKkTpokapauorpamma, anekTposHuedanorpamMma, anekTpoMmorpamma,
SN1eKTPOOKYNorpamMmma, KOXHo-ranbBaHn4yeckas peakumns, nosoca 4actoT, unbTp
3arpaxgaowmii, UNbTP BICOKMX 4acToT, 6a3a AaHHbIX.

Avdeeva D.K., Kazakov V. Yu., Kim V.L., Penkov P.G., Sadovnikov Yu.G. (Tomsk
Polytechnic University, Institute of non-destructive testing, Laboratory of medical engineering,
Tomsk, Russia)
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NANOELECTRODE BASED EQUIPMENT FOR STUDENT PHYSICAL AND
PSYCHOEMOTIONAL HEALTH ASSESSMENT

Annotation. At the present time a students and pupils health monitoring is one of the most
urgent modern Russian problems. The children health control must be occurred at whole life
cycle beginning from the birth: at preschool institutions, at school and in the higher and middle
school. The hardware and software solution with enhanced resolution capability for research of
heart, brain, muscles and eyes electrobiological activity and galvanic skin response in motion
and rest (sleeping) based on application of high-sensitivity low-noise medical nanoelectrodes
designed in the Tomsk Polytechnic University was developed; the automotive database for
following student health monitoring jointly working with «Zdorovie studentov» software was
created. Medical research shows the ability of human biopotentials measurement without use of
high-pass and rejection (50 Hz) filters distorting the original signal.

Keywords: nanoelectrode, health monitoring, student, pupil, hardware and software system,
physical condition, psychoemotional, electrocardiogram, electroencephalogram,
electromyogram, electrooculography, galvanic skin response, bandwidth, rejection filter,
high-pass filter, database.

Becnanbko A.A., fiBoposuu J1.B., ®epnotos N.U. (PI'BOY BINO «HaumoHanbHbIN
nccnenoBatenbCknini TOMCKUIA NONNTEXHUYECKUIA YHUBEpPCUTET», . ToMck, Poccus)
KoHTakTHast nHcpopmauums: besko48 @ tpu.ru

NCCNNEOOBAHUE NMAPAMETPOB 3JIEKTPOMAIHUTHbBIX CUTHATOB MPU
AKYCTWNYECKOM BO3BY X AEHW TOPHbIX NMOPO L, KOHTAKTUPYIOWMNX C
XNOKOCTbIO

AHHOTaums. B ctatbe npuBeneHbl UCCNegoBaHNS NapaMeTpoB NEKTPOMarHUTHbIX CUrHANoB,
3aperncTpupoBaHHbIX NPY akyCcTUYECKOM BO3OEACTBUM HA MUKPO-ANOPUT, KOHTAKTUPYIOWUNX C
BoaHbIM pacTBopoM NaCl, a Takxe BAMAHUS 3NeKTPUYECKOro Nons Ha napameTpbl
SNeKTPOMarHMTHOM SMUCCUM Takoro KoHTakTa. [lokasaHo, 4TO NOBbIWEHNE NPOLEHTHOr0
conepxanust NaCl B KoHTakTMpytowei ¢ 06pasuoM XUAKOCTU NPUBOAUT K UBMEHEHWSM B
yacTtoTHOM cnekTpe OMC. YBennmyeHve HanpsXXeHHOCTU 3N1eKTPUYEeCcKoro nons, B KOTOpoe
nomelieHa cuctema «obpaseu MukpoanopuTa — MuHepannsosaHHas NaCl Boga», NpMBOAMT K
NponopLMoHanbHOMy BO3pacTaHMio aMnanTy bl CNekTpa 9N1eKTpoMarHMTHOro curHana.
KnioueBble cnoBa: 51eKTPOMarHUTHbIA CUTHAN, MUHEePann3oBaHHas XWIOKOCTb,
aKycTuyeckoe BO3OENCTBME, aMMINTYOHO-4aCTOTHbINA CNekTp.

Bespalko A.A., Yavorovich L.V., Fedotov P.l. (Tomsk Polytechnic University, Tomsk, Russia)
RESEARCH OF ELECTROMAGNETIC SIGNALS PARAMETRES AT ACOUSTIC
EXCITATION OF THE ROCKS CONTACTING TO A LIQUID

Annotation. Researches of electromagnetic signals parameters registered at acoustic impact
on microdiorite contacting to water solution NaCl, and also affecting of electric field on
electromagnetic issue parameters of such contact are resulted in article. It is shown, that
increase of percentage NaCl in a liquid contacting to the sample leads to changes in EMS
frequency spectrum. The increase of electric field intensity in which the system «the sample
microdiorite — mineralized NaCl water» is placed, leads to proportional increase of
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electromagnetic signal spectrum amplitude.
Keywords: electromagnetic signal, mineralized liquid, acoustic impact, a peak-frequency
spectrum.

Bynnep A.WU., Babukos C.A., Mockanes F0.A., Kynewos B.K. (PI'5OY BINO
«HaumoHanbHbIA nccnenoBaTteibCkuim TOMCKUIA MONMUTEXHUYECKUIA YHUBEpPCUTET», HCTUTYT
Hepaspywatouwero koHTponsa (UHK), r. Tomck, Poccus)

KoHTakTHast nHcpopmauums: Bullerai @ yahoo.com

MCCNEONOBAHVE MPEOBPA3OBATENEN M3NYYEHWA ONA MEOULIMHCKOWN
ONATHOCTUKN U OEDEKTOCKOMNNA

AHHOTauums. NpuMeHeHe METOOOB PAcTPOBOW M ONTUYECKOW MUKpOCKOoNuK ans bonee
rny6oKoro NOHMMaHUs TEXHONOrUN N3roTOBNEHMS NpeobpasoBaTenein n3nyyeHus,
pacnpeneneHns 3epHa noMmHochopa no o6 bLEMy KpucTanna, MEXaHU3MOB U
32aKOHOMEpPHOCTEN UCMYCKaHNs CBeTa B 3epHax U Ha rpaHuuax noMumHodopa.

KnroueBble cnosa: paspelarouas cnocobHoCTb, AePEKTOCKONMYecKas YyBCTBUTENbHOCTb,
CTPYKTYPHas 3epHUCTOCTb, KOHr noMeparTbl, PNoKynsunmn, PeHTreHOBCKOE U3Ny4yeHue.

Buller A.l,, Babikov S.A., Moskalev Yu.A., Kylehov V.K. (Tomsk Polytechnic University,
Institute of Non-destructive Testing, Tomsk, Russia)

RESEARCH OF RADIATION CONVERTERS FOR MEDICAL DIAGNOSTICS AND
DEFECTOSCOPE

Annotation. Application of methods of raster and optical microscopy to better understand the
technology of converters of radiation, the phosphor grain distribution over the crystal, the
mechanisms and patterns of light emission in grains and on the borders of the phosphor.
Keywords: resolution, flaw sensitivity, structural grain, conglomerates, flocculation, X-rays.

MNonbpwrtenH A.E., Slkumos E.B., Baxpywes 1.B., Anumos O.B. (®I'BOY BINO
«HaunoHanbHbIN ccnenosaTenbCkmim TOMCKUIA MONNTEXHNYECKUIA YHUBEPCUTET », I'. TOMCK,
Poccus)

KoHTakTHasi nHdpopmauums: algol54 @ yandex.ru

KOHTPOJIb COOCHOCTW CBAPHbIX COEOVHEHWUIN BYPUNbHBIX TPYB

AHHOTauums. B paboTe onucaH npyHUMN 4EACTBUS U YCTPOWCTBO pa3paboTaHHO! B UHCTUTYTE
Hepaspyuwatowero koHTpons TIY (r. ToMck) 1 ycnewHo akcnayaTMpyemoit B TpyOHOM Lexe
OAO «3aBopn bypoBoro obopynoBaHusi» (r. OpeHbypr) CUCTEMbI UBMEPEHUS OTK/IOHEHMS OT
COOCHOCTW CBapHbIX CoeanHeHnin BypunbHbix Tpy6. MokasaHbl OCHOBHbLIE HanpaBieHNs
MOLEPHN3aLMN CUCTEMbI KOHTPONS COOCHOCTW, Npeanonaraolme Ncnosib3osaHne
6ecnpoBOAHON TEXHONOIMN Nepenayn N3MepuTenbHON NHGopMaLM U 6ECKOHTaKTHbIX
NepBUYHbIX N3MEPUTENbHbBIX Npeobpa3oBaTtenei.

KntoueBble cnosa: 6ypunbHble Tpybbl, NpYBapeHHbIe 3aMKK1, COOCHOCTb, CUCTEMA KOHTPONS,
B3aVMOVHAYKTMBHbIN Npeobpa3oBartenb, 6ecnpoBOAHbIA UHTEPAIEIC.
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Goldstein A.E., Yakimov E.V., Vahrushev D.V., Alimov D.V. (National Research Tomsk
Polytechnic University, Tomsk, Russia)

CONCENTRICITY CONTROL OF DRILL PIPES AND WELDING LOCKS

Annotation. At the article there are described principles of operation and construction of drill
pipes and welding locks concentricity control system. The system is designed at
Non-destructive testing institute of Tomsk polytechnic university (Tomsk) for ZBO Drrill
Industries, Inc. (Orenburg) where it successfully operates. There are shown main directions for
modernization of system using wireless interface technologies and contactless primary
transducers.

Keywords: drill pipe, welding lock, concentricity, control system, mutual inductance converter,
wireless interface.

KannHuuyeHko A.H., TanwwvH B.M. (®I'BOY Bl1O «HaunoHanbHbIn nccnenoBaTtenbcKui
ToMCKUIA MONUTEXHNYECKUIA YHUBEPCUTET», I. TOMCK, Poccus)

KoHTakTHasi uHdpopmauums: lex-k @ tpu.ru

AKYCTUYECKAA SMNCCUA MNMPUN TPEHNU MAHXETbI BHYTPUTPYBHOIO OB bEKTA O
CTEHKY TPYBOIMPOBOLA

AHHOTaUMS. DKCNEPUMEHTANbHO BbISIBIEHbI 32aKOHOMEPHOCTU pacnpeneneHns 4acToTHbIX
CMeKTPOB HEMPEepPbIBHON akyCTUYECKOW SMUCCUN ONS YCTAHOBUBLINXCS PEXUMOB TPEHNS
pasnnyHbIX MaTepuanos, 4OCTUMHYTbIX NPY COOTBETCTBYIOWMX CKOPOCTAX CKOMbXEHUS ANS
XWAKON 1 razoobpasHoii cped. BoibpaHbl onTuManbHble YacTOTbl PErNCTPaLMN MPOXOX AEHNS
BHYTPUTPYOHbIX 06 HEKTOB MO CMrHanam akycTU4eCcKon SMUCCUN.

KnioueBble cnoBa: yHMBepcanbHas ycTaHOBKa, 9KCNepMMeHTabHble UCCNenoBaHns,
BHYTPUTPYOHbIA 06 EKT, akyCTUYeckas SMUCCUsi, TPEHUE, YaCTOTHBIA CNeKTp.

Kalinichenko A.N., Lapshin B.M. (Tomsk Polytechnic University, Tomsk, Russia)

ACOUSTIC EMISSION DURING IN PIPE OBJECT CUP WITH PIPE WALL FRICTION
Annotation. Regularity of continuous acoustic emission frequency spectrums distribution for
different materials steady-state regime friction at corresponding slip velocities for liquid and gas
phases are experimentally revealed. Optimum frequencies for in pipe objects registration on
signals of acoustic emission signals are selected.

Keywords: universal installation, experimental researches, in pipe object, acoustic emission,
friction, frequency spectrum.

KnumeHoB B.A., KacbsiHoB B.A., JlebeneB M.B., MockaneB F0.A., TemHuk A.K., LUtenH
M.M., Yaxnos C.B. (PI'BOY BINO «HaunoHanbHbI nccnenosatenbCkuii TOMCKUA
NONINTEXHNYECKNIA yHUBEPCUTET», I. TOMCK, Poccus)

KoHTtakTHas nHcpopmauma: mail @ introscopy.tpu.ru

COBPEMEHHOE COCTOAHNE N MEPCIEKTMBbI CO30AHNA
KOHKYPEHTOCMNOCOBHbIX HA MMPOBOM PbIHKE CUCTEM LI POBOW
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PAOVNOIPADUN (CLP)

AHHoOTaums. lnpokoe npuMeHeHne Npy paguaumoHHbIX METOAAX HepaspyLluatowero KOHTpPons
HaxoOuT undppoBas paguorpagus, C yCnexom, 3ameHsowas TpaguumoHHbie MeToabl
pernctpaunn pesynbtarta Ha PEHTreHOBCKYIO MNEHKY U CUMHTUNNALMOHHbIE OEeTEeKTOpbI.
OpHako, Bce Bo3pacTatowmne TpeboBaHNs K NOBbIWEHNIO LOCTOBEPHOCTU NONyYaeMoi
nHdbopmMaumm n otobpaxxeHns pesynbTaToB KOHTPONS B peanbHOM MaclTabe BpeMeHu
BO3MOXHO OCYWECTBUTb NPY AaNbHENLWEM COBEPLIEHCTBOBAHUN UCTOYHUKOB N NPUEMHMKOB
pannaunoHHON nHpopMaumn, ¢ Nocnenylwen ee KOMNbOTEPHON 06paboTKON,
BU3yanusaunei n pacieToM napameTpoB 0OHapyXEeHHbIX OePEKTOB U UX MECTOMOIOXEHNEM
B KOHTPONIMPYEMOM 0O bEKTE.

B ctatbe npuBeneHbl pe3ynbTaThl, NONYYEHHbIE B UHCTUTYTE Hepa3pyLLalowWwero KOHTPOIs npu
pa3paboTke HOBbIX NCTOYHUKOB MOHU3VPYIOLENO N3NYHEHNS U MPUMEHEHNN NPK
HepaspyLlualLlweM KOHTPOIe MaTepuarnos U U3AENNR, a Tak Xe B JOCMOTPOBbIX CUCTEMaxX npu
TaMOXEHHOM KOHTpOne.

KnioueBble cnoBa: undposas pagnorpadoms, 6etaTpoHbl, CUMHTUNNSILMOHHOK O0eTeKTop,
KOMMNbloTepHas 06paboTka NHpopmMaLun.

Klimenov V.A., Kasyanov V.A., Lebedev M.B., Moskalev Yu.A., Temnik A.K., Shtein M.M.,
Chakhlov S.V. (National Research Tomsk Polytechnic University, Tomsk, Russia)
STATE-OF-THE-ART AND PROSPECTS FOR THE CREATION OF COMPETITIVE SYSTEMS
OF DIGITAL RADIOGRAPHY (SDR)

Annotation. Digital radiography that successfully supersedes conventional methods of
registering results on an X-ray film and scintillation detectors is finding expanding applications.
However, the growing demands to the adequacy of the obtained information and display of
results in real time can be satisfied on condition of further modernization of the sources and
detectors of the X-ray data, as well as its computer processing, imaging and calculation of the
parameters of detected defects and their location in a test object. The article presents results
obtained in the institute of non-destructive testing in the development of new sources of ionizing
radiation and application in NDT of materials and articles, as well as in inspection systems
during customs control.

Keywords: digital radiography, betatrons, scintillation detector, computer image processing.

KopHeB B.A., Kynewos B.K. (BoctoyHo-KasaxctaHckuii rocy apCTBEHHbIA TEXHUYECKUIA
yHmBepcuteT uM. 1. Cepukbaesa, r. Yctb-KameHoropck, Kaszaxcrtan, r60Y BINO
«HaumnoHanbHbIN ccnenosaTenbCkmin TOMCKUIA MONNTEXHNYECKUIA YHUBEPCUTET », I'. TOMCK,
Poccus)

KoHTakTHasi nHdpopmauums: fmpk @ tpu.ru

oNnTMMU3ALNN TOYHOCTHbLIX MAPAMETPOB NMPOLUECCA KOHTPOJIA
TEXHMYECKOIO COCTOSAHNSA ABTOMOBWEN

AHHOTauums. B ctatbe pewaetcs 3agada noctpoeHms paboyeit MOAENN ONTUMM3aLnm
TpeboBaHWn K KOHTPONMPYEMbIM NapaMeTpam aBTomMobuns. 3agada nc-cnegyeTcs ¢ No3numia
ONTVMMaNbHOr0 COOTHOWEHNSI 3KOHOMMYECKMX PUCKOB MPON3BOANTENS AMArHOCTUYECKMX paboT
1 3akasuymka paboT. B kayecTBe Mepbl TOYHOCTY ANS PEWEHUS 3a4a4n npeanaraeTcs
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MCNonb30BaTb HeoNnpeneneHHOCTb, U3MepPSEMyto cpeaHekBanpaTn4ecknm OTKIOHEHNEM
CNyYanHbIX pe3ybTaToB U3MEPEHUS.

KnioueBble cnoBa: onTuMmn3aumns, JOCTOBEPHOCTb KOHTPO/IS, NapamMeTp KavyecTsa,
9KOHOMMYeckas apPeKTUBHOCTb.

Kornev V.A., Kuleshov V.K. (National Research Tomsk Polytechnic University, Tomsk,
Russia)

OPTIMIZATION OF PRECISION PARAMETERS OF A CAR TECHNICAL CONDITION
CONTROL PROCESS

Annotation. A task of working model building for optimization of requirements for car testing
parameters is tackled within the article. The problem is examined from a perspective of an
optimal balance of producer, diagnostics and customer economic risks. As a precision measure
for solving this task, an uncertainty, which can be characterized by a mean-square deviation of
random measurement results, is suggested.

Keywords: optimization, control reliability, quality parameter, cost efficiency.

MaHywkuH A.A., Ycaues E.1O., lebenes M.b., AHapnaHoB M.B. (MockoBckuii
rOCy0apCTBEHHbIA NHCTUTYT PaanoOTEXHUKKN, NEKTPOHMKN 1 aBToMaTtukn, Mocksa, Poccuns),
Yaxnos C.B. (PI'BOY BINO «HaunoHanbHbIn nccnenoBaTenbCkmMii TOMCKUIA NONNTEXHUYECKUIA
yHuBepcuTeT», r. Tomck, Poccus)

KoHTakTHasi nHdpopmauums: sergl @ mail.tomsknet.ru

PEHTTEHOBCKWIN CKAHEP OBPATHOIO PACCESAHMSA A9 OOCMOTPA NIEFKOBOIO
ABTOTPAHCIIOPTA

AHHoOTaums. Cpean peHTreHOBCKUX CPEACTB aHTUTEPPOPUCTUYECKOWN ANarHOCTUKN
PEHTreHoBCKMNe ckaHepbl obpaTtHoro paccesiHusa (PCOP) obnapatoT yHVUKanb-HbIMK
BO3MOXXHOCTSIMU, MOCKO/bKY MO3BONSIOT MPON3BOANTDL OCMOTP 00HEKTOB B YCNOBUSIX, KOT Aa
NpUMeHeHne 06bIYHOro TPAHCMUCCMOHHOMO NMPOCBEYM-BAHUS HEBO3MOXHO UMK €ro
BO3MOXHOCTW OrpaHnyeHHbl. B HacToslee BpeMsi OCHOBHbLIM HanpaBneHMeM B paspaboTke
PCOP, Benywmxcs B HacToswee Bpems B nabopatopun TCHK MNP3A sBnsetcs co3naHue
LOCMOTPOBbIX ManorabapuTHbIX CUCTEM, KOTOPbIE MOXHO pa3mellaTb Kak CTaluMoHapHO, Tak U
LNOCTaBNSATb B MECTA [OCMOTpPa Ha aBToMobune. NprMEHNTENBHO K CO3aaHMI0 cKaHepa
obpaTHOro paccesiHis Ans [OCMOTPa aBTOTPaAHCMNOPTa BO3HMKAET 3a4a4va ahPeKTMBHOMO
NeTeKTUPOBaHUSA PaCCEeAHHOr0 N3ny4yeHns ¢ MakCumanbHO BO3MOXHOM Nnowanbo
peructpaumn. CTaHoapTHbIM NOAXOLOM K PEWEeHUIo 3TON 3a4a4n SBNsSeTCs NCNO0b30BaHMe
MHOXecTBa 6/10KOB NETEKTUPOBAHUS HA OCHOBE MOHOKPUCTANNNYECKMX CUUHTUNNSTOPOB 1
d3Y. B ocHOBY co3aaHust 0eTEKTOPOB AN CKaHEPOB 0O6paTHOro paccesiHns, paspaboTaHHbIX
B MUP3OA, 66110 NONOXEHO UCMONb30BaHNE NPOMBILWIEHHbIX WMPOKOKOPMATHbIX
YyCUNNBAOWMX SKPAHOB, pa3MellaeMblxX B MPOTSXEHHbIX CBETOBbIX KOpobax 1 pernctpaums
CBETOBOr0 U3ny4YeHns ¢ nomouwbio @Y 6onblworo anameTtpa, pacnofioXeHHbIX B TOPLEBOW
yacTu cBeToBOro kopoba. C ncnonb3oBaHMEM ckaHepa 06paTHOro paccesiHusl, CO34aHHOro B
MWP3A, B pabote bbinu nonyyeHbl n3o6pakeHns NerkoBoro aBToTpaHcnopTa, KoTopbie
LEMOHCTPUPYIOT BO3MOXHOCTY €ro NPUMEHEHUS B aHTUTEPPOPUCTUYECKOA ANarHOCTUKE.
KnroueBble cnoBa: peHTreHoBCkoe obpaTHOe paccemBaHne, eTEKTMPOBAHNE N3NYYEHNS.
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Manushkin A.A., Usachev E.Yu., Lebedev M.B., Andrianov M.V. (Moscow State Institute of
Radio-engineering, Electronics and Automation, Moscow, Russia),

Chakhlov S.V.

(Tomsk Polytechnic University, Tomsk, Russia)

X-RAY BACKSCATTERING SCANNER FOR CAR EXAMINATION

Annotation. Among the X-ray resources of anti-terror diagnostics the X-ray back-scattering
scanners (XBSS) are possess by unique facilities, due to examination in conditions where the
traditional radiography is impossible or limited. Currently main direction of XBSS development
by TSNK-lab of MIREA is creation of portable examination systems, whose can be stationary or
moveable by automobile.

As to creation of XBSS for car examination there is a task of effective detection of
back-scattering radiation with maximal possible registration area. The typical solution of this
task is usage of detector array on base of single-crystal scintillator and photoelectronic
multiplier. The development of detectors for XBSS, produced in TSNK-lab MIREA was based on
usage of the industrial reinforcing wide screens, placed into lengthy light boxes and registration
of optical radiation by big diameter photoelectronic multiplier, placed in the front end of light box.
By XBSS produced in TSNK-lab MIREA there were acquired automobile's images, which exhibit
the possibilities of XBSS application for anti-terror diagnostics.

Key words: X-ray back-scattering, X-ray detection.

PomaHeHko C.B., 3auka A.I'. (®I'BOY BIO «HaumoHanbHbIA nccnegosaTtenbCckunin Tomckuin
NONINTEXHNYECKNIA yHUBEPCUTET», I. TOMCK, Poccus)

KoHTakTHasi nHdpopmauums: yanga @ tpu.ru

BO3MOXHOCTN NSMEPEHNA COLOEPXAHUA MOONAO-MOHOB B BUOOBBEKTAX
NOTEHUMNOMETPNYECKM METOO0M

AHHOTauums. MNpennoxeH NOTEHUMOMETPUYECKMI METOL ANS aHanm3a 6Monormyeckmx
Xuakoctein, buonobaBok 1 06bEKTOB OKPYXaloWen cpelibl Ha CoAepXaHne Noana-NoHOB.
Bbino nsyyeHo mewatowee snnsaHue ranoreHos (Cl—, Br—) Ha onpeaeneHne noanaos
yKasaHHblM MeToA0M. [1poBeieHHble UccnenoBaHns No3BOAU-NN ONpenenuTb ONTUMasnbHbIe
ycnosusi n paspabotaTb METOAMKY NMOTEHLMOMETPUYECKOrO ONpeneneHnst KOHLEHTpaLmm
noana-noHOB B AnanasoHe KoH-ueHTpaumi 10-6...10-2 monb/n.

KnioueBble cnoBa: NOTEHUMOMETPUYECKUNA aHann3, bruonornyeckme Xunakoctun, bmogobasku,
NoaNA-NOHbI.

Romanenko S.V., Zaika Y.G. (Tomsk Polytechnic University, Tomsk, Russia)
POSSIBILITIES OF IODIDE-IONS CONTENT MEASUREMENT IN BIOOBJECTS BY
POTENTIOMETRIC METHOD

Annotation. It is offered a method of the potentiometric analysis for definition of biological
liquids, bioadditives and objects of an environment on a content of iodide-ions. Impeding
influence of halogens (Cl—, Br—) on definition iodide-ions has been studied by the specified
method. Carried out researches have allowed to define optimum conditions and to develop a
procedure potentiometric definitions of concentration of iodide-ions in a range of concentration
10-6...10-2 mol/l.
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Keywords: potentiometric analysis, biological liquids, bioadditives, iodide-ions.

FOpueHko A.B., FOpuyeHko B.U., HoBukos A.H., Kutaesa M.B. (®'6EOY BINO
«HaunoHanbHbIn nccnenoBaTenbCkui TOMCKUIA NONNUTEXHUYECKUIA YHUBEPCUTET», I'. TOMCK,
Poccus)

KoHTakTHas nHcpopmauumsa: niipp @ inbox.ru

NCCNEOOBAHNE PAOVOBOJIHOBbIMM METOOAMN CTPYKTYPUPOBAHHDbIX
MATEPWANOB ON14 N3ITOTOBJIEHNA COJNMTHEYHbLIX SJTEMEHTOB

AHHOTaums. B ctatbe onucaHo nccnefoBaHne BAUSHUS Ha BbIXOOHOW N3MEPSEMbIA CUrHan
9NeKTPOoPU3NYECKNX NapamMeTPOoB OTAE/bHbIX CNI0EB CTPYKTYPbl, pAa3MEPOB 3NIEMEHTOB
CTPYKTYpbl, FEOMETPUYECKNX Pa3MepoB 06pa3LoB.

Kniouesble cnosa: conHe4yHbli anemeHT, CBY partyuk.

Yurchenko A.V., Yurchenko V.l., Novikov A.N., Kitaeva M.V. (National Research Tomsk
Polytechnic University, Tomsk, Russia)

RESEARCH OF STRUCTURED MATERIALS FOR MANUFACTURING SOLAR CELL BY
METHODS RADIOFREQUENCY

Annotation. The article describes research of the effect electrical parameters of individual
layers of the structure, size, structure elements and the geometric dimensions of the samples on
the output signal.

Keywords: solar cell, microwave sensor.

Nonukos A.H., NlopmakoB A.H. (PI'EQY BI1O «HaunoHanbHbIA nccnenosaTtenbckuim TOMCKUIA
NONMTEXHUYECKUI YHUBEpCUTET», r. ToMck, Poccus)

KoHTakTHast nHdpopmauums: nilis @ tpu.ru

MPOBJIEMbl ANATHOCTUKW METPOJTIOIMMYECKINX XAPAKTEPUCTNK CKBAXWNHHBIX
CNCTEM OPUEHTALIUNA

AHHOTauums. NpoBeneH 0630p yCTAHOBOK AN5 MOBEPKMN 1 KaNMOPOBKM CKBAXMHHbIX
NHKIMHOMETPOB, NPUMEHSAEMbIX reounanyeckumm kKomnaHnamm Poccumn. OueHeHbl
PYHKUMNOHANbHbIE BO3MOXHOCTM AENCTBYIOWMNX YCTAHOBOK, UX METPONIOrnyeckne napameTpsbi.
CdhopMynMpoBaHbl OCHOBHblE TPEOOBAHUS K TEXHUYECKMM U METPOIOTMYECKUM
XapakTepUCTUKaM NepcrnekTUBHbIX YCTaHOBOK. OTMeYeHbl OCHOBHbIE NPO6NEMbI U METOAbI NX
peleHns B NpoLecce KOHCTPYMPOBAHNS HOBbIX YCTAHOBOK. MprBeaeH npuMep peannsauunm
noen co3naHns COBPEMEHHOW YHUBEPCANbHOWN YCTAHOBKMN ANS KANMOPOBKM MarHUTHbIX U
FMPOCKOMMYECKMX NHKIMHOMETPOB BCEr0 AManasoHa TUnopasMepos.

KnioueBble cnoBa: onarHoCTuka, MeTposiornyeckne xapakTepucTmukn, CUCTEMbl OpUEHTaLNN,
CKBaXWHHblE MHKIMHOMETPbI, NOBEPKA, KanMbpoBKa, yCTaHOBKW HAK/IOHHO NMOBOPOTHbIE
YHI-3, npobnembl KOHCTPYNPOBAHNS YCTAHOBOK.

Golikov A.N., Gormakov A.N. (Tomsk Polytechnic University, Tomsk, Russia)

8/29



CneumnanbHbIf BbIMyCcK

Hob6aenn(a) Administrator
06.02.12 19:30 - MocnenHee obHoBneHne 08.02.12 10:13

PROBLEMS OF DIAGNOSIS OF METROLOGICAL CHARACTERISTICS WELL
ORIENTATION SYSTEMS

Annotation. The review of stands for checking and calibration wellborn the inclinometers
applied by the geophysical companies of Russia in this article is spent. Functionality of
operating stands, their metrological parameters are estimated. The basic requirements to
technical and metrological characteristics of perspective stands are formulated. The basic
problems and methods of their decision in the course of designing of new stands are specified.
The example of realization of idea of creation of modern universal stand for calibration of
magnetic and gyroscopic inclinometers of all range standard sizes is resulted.

Keywords: metrological parameters, inclinometers applied, checking, calibration, stands for
checking and calibration wellborn the inclinometers applied.

AHnweHko HO.B., N'ycenbHukoB M.3. (®PI'BOY BI1O «HaunoHanbHbIN nccnenoBaTenbCKui
ToMCKUMIA MONUTEXHUYECKUIA YHUBEpPCUTET», IHCTUTYT Hepaspywarowero KOHTpons, kagenpa
Skonorum n 6e3o0nacHOCTN XN3HEAEATENBHOCTH, I. TOMCK, Poccns)

KoHTakTHast nHcpopmauums: ajv @ tpu.ru, gme @ tpu.ru

N3MEPUTENBbHbIN KOMMNEKC AHANN3A 3ATPA3HEHNS BO30YXA PABOYEN 30HbI
AHHOTaums. B ctaTbe paccMOTPeHO co3faHne n3MepuTeNibHOro KoMniekca ong aHannsa
cocTasa Bo3ayxa paboueit 30Hbl. PagpaboTaH anropmTm, NoBblwalowWwmin n3bmparenbHOCTb
N3MEePEHNS KOHLLEHTPALUNUA HECKONbKUX 3arpsA3HUTENen 04HUM NonyrnpoBOAHNKOBbLIM
nartyukom. [posepka anropmnTma ¢ NomMoLLbo N3MEPUTENBHOrO KOMMekca noaTsepanna ero
9 PEKTMBHOCTD.

KnroueBble cnoBa: KOHLEHTpaLus BpeaHbIX BEWECTB B BO3Ayxe paboyeit 30HbI,
MONynNPOBOOHUKOBbIV ra30BbIi AATYNK, MHOTOKOMIMOHEHTHbI rasoaHannsarop,
n36MpaTenbHOCTb U3MEPEHMIA.

Anishchenko Yu.V., Guselnikov M.E. (National Research Tomsk Polytechnic University the
Institute of Non-Destructive Testing, department of ecology and human safety)

THE MEASURING COMPLEX OF ANALYSIS OF WORKING PLACE'S AIR POLLUTION
Annotation. The article consider the creation of measurement system for analysis the
composition of working areas’ air. The algorithm, improving the selectivity of measurement the
concentration of several pollutants with a semiconductor gas sensor, was developed. The
testing of algorithm with the measurement system proved its effectiveness.

Keywords: concentration of harmful substances in working air, semiconductor gas sensor,
multicomponent gas analyzer, selectivity of measurements.

YcaueB E.HO., Teepnoxne6oB B.H., KokoBkuH A.B., THeauH M.M., LLleBueHko E.P.
(MockoBCKMI roCcyfapCTBEHHBIA MHCTUTYT PAANOTEXHUKN, 3NEKTPOHUKK 1 aBTOMATUKN),
Yaxnos C.B.

(PreoyY BINO «HaunoHanbHbI nccnenoBaTenbCkmini TOMCKUIA NONUTEXHUYECKNTA
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yHuBepcuTeT», r. Tomck, Poccus)

KoHTakTHasi nHdpopmauums: sergl @ mail.tomsknet.ru

PEHTTEHOIMPA®UYECKUIM KOHTPOJb KOJbLIEBbIX CBAPHbIX LIBOB B CUCTEME
TPYBA-TPYBHAA OOCKA. NMPOBJIEMbI N PELWWEHNA

AHHOTauums. PaccMoTpeHbl KOHCTPYKLUUM CBAPHbIX COeaMHEHUn Tpyba—TpybHas nocka
(CCTTO) n cxeMbl nx paamorpadunyeckoro KoHTpons. OnpeneneHbl NpobnemMbl KOHTPONS,
CBSI3aHHbIE C AaNbHEWWNM Pa3BUTMEM KOHCTPYKLMIA TEMNNO0OMEHHUKOB, 1 UX PELIEHNE.
MNpuBeneHo onncaHne pa3paboTaHHOro U N3roTOBNIEHHOMO ONbITHOro obpasua
aBTOMaTU3MPOBAHHOWN YCTAHOBKWU peHTreHorpadomnyeckoro KoHTpona CCTT/ ¢ nporpaMmHbim
yrnpasneHvneM. YCcTaHoBKa NO3BONISIET KOHTPONIMPOBATh 32 O4HY 9KCMO3WLMIO WOB AMaMeTpPOM
oT 8 0o 20 MM. PyyHas yacTb paboTbl 3aKk/t04aeTcs B pa3MelleHn Ha yCTaHOBKe
HE3KCMNOHNPOBAHHOW KacCeTbl C NNEHKOW U CHATUM ee Nocne aKcrnosunumn. BeinonHeHne
YCNOBWIA 3KCMO3MLUMM (HanpsixXxeHne, TOK 1 T.4.) U nocnegoBaTenbHblii 06xon CCTTL
OCyLWEeCTBNSETCA aBTOMATMYECKMN NO 3aAaHHol nporpamMme. OnbiTHLIA 06paseL, UcnbiTaH Ha
obpasuax n maketax CCTTI u3 TutaHa n Hepxasetowei ctanu; npueeaeHsl pesynbTaTol.
KnroueBble cnosa: pannorpaduyeckunin KOHTPOb, CBapHbIE COeANHEHNS, TpybHas focka.

Usachev E.Yu., Tverdokhlebov V.N., Kokovkin A.V., Ghedin M.M., Shevchenko E.R. (Mosc
ow State Institute of Radio-engineering, Electronics and Automation, Moscow, Russia),
Chakhlov S.V.

(Tomsk Polytechnic University, Tomsk, Russia)

X-RAY INSPECTION ON TUBE TO TUBE SHEET WELDED JOINTS. PROBLEMS AND
SOLUTIONS

Annotation. The constructions of tube to tube sheet welded joints (TTSWD) and its X-ray
inspection diagrams were examined. The inspection problems due to further progress of
heat-exchangers design, and its solution were clarified. There is a description of designed and
produced prototype of automatic X-ray inspection installation of TTSWD with software control.
The installation can test a joint with diameter from 8 to 20 mm by one exposure. The handwork
includes placement of unexposed cassette with X-ray film on installation and remove it after
exposure. Exposure conditions (voltage, current etc) and consecutive bypass of TTSWD were
executed automatically by software. Test sample was proved on patterns and models TTSWD
from titanium and stainless steel; the results are given.

Keywords: X-ray inspection, welded joints, tube sheet.

PomaHeHko C.B., JllapuoHoBa E.B. (®I'BEOY BINO «HauunoHanbHbIn nccnenosaTenbCKuim
ToMCKMIA MONUTEXHNYECKUIA YHUBEPCUTET», I. TOMCK, Poccus)

KoHTakTHasi uHcpopmauums: svr @ tpu.ru, evl @ tpu.ru

NCCNEOOBAHUE BJIIMAHNA WYMA MNP OUEHKE NMAPAMETPOB CUIMHANOB B BUIE
MMKA

AHHoOTauums. B paboTe nccnenoBaHo BANSIHNE YPOBHS U HaCTOThbI WyMa npv onpeaeneHnm
napameTpoB aHaNMTUYECKOro CMrHana B Buae nuka c nomMoLbio MeTona cTaTtucTnyYeckKnx
MOMEHTOB, KOHTYPHOIO 1 KapkKacHoro crnocobos. B kayecTBe MOAENbHOMO NCMO/b30BasICS
6enbiil rayCCOBCKWIA WYM, aieKBaTHbIA ANS ONUCaHUS 9KCMEPUMEHTANBHOrO WyMa BO MHOMUX
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MeTo4ax aHanMTMYEeCKON XUMUK N Hepaspyluatowero KoHTpons. OnpeaeneHa ycTon4nBocTb
napameTpoB pa3mepa 1 PopMbl KaxA0ro U3 METOA0B K YPOBHIO 1 YAaCTOTE LWyMa, OLEHEHDI
cucTeMaTmyeckme norpewHoCcTy onpeaeneHns napaMmeTpoB, JaHbl PEKOMEHAALNN YPOBHS
lWwyMa, NP1 KOTOPOM BO3MOXHA YACNEHHAS OLEHKA NapaMeTpoB KOHTYPHOro crocoba.
KnioueBble cnoBa: aHanMTMYeCKMin CUrHan, nuk, WyM, napameTpbl cUrHana.

Romanenko S.V., Larionova E.V. (National Research Tomsk Polytechnic University, Tomsk,
Russia)

INVESTIGATION OF NOISE LEVEL INFLUENCE AT ESTIMATION OF PEAK-SHAPED
SIGNAL PARAMETERS

Annotation. In this work influence of noise level at estimation of peak-shaped signal
parameters by statistical moments, contour and tangent methods was studied. White noise was
chosen as model of noise due to adequacy to describing experimental noise in many analytical
methods and methods of nondestructive control. Stability of peak parameters of investigated
methods to level and discretization of noise and systematic errors were determined.
Recommendation of maximum level of noise which can be used for numerical evaluation of
contour parameters is done.

Keywords: analytical signal, peak, noise, signal parameters.

BopoauH FO.B. (PI'BOY BI1O «HaunoHanbHbI nccnenoBatenbckuini TOMCKUin
NONMTEXHUYECKUI YHUBEpCUTET», r. ToMck, Poccus)

KoHTakTHast nHdpopmauums: uryborodin @ tpu.ru

NMPUMEHEHVE METOOA BOJIHOBOOHOI'O PACINPOCTPAHEHNSA CBETA ON4
NCCNEOOBAHNA HAHOKOMMNO3ULIMOHHOW CTPYKTYPbI MPUMOBEPXHOCTHbIX
CJIOEB M TJIEHOK

AHHOTaums. Llenb HacToawWwmMx nccnenoBaHnin — yCOBEPLLEHCTBOBATb C yYETOM UMEIOLMNXCA
LaHHbIX MPOLEeCC onpeeneHns HeoJHOPOAHOCTM nokasaTens NPenoMNeHns rno ToNwWwmHe ¢
Yy4E€TOM BANSHMUS HAHOKOMMNO3ULMOHHOW CTPYKTYPbl TOHKOCOWHbIX MaTepManos.
KnioueBble cnoBa: HAaHOKOMIMO3MLMOHHAs CTPYKTypa, NPOTOHNPOBaHWe, nokasartesb
npenomneHus.

Borodin Yu.V. (Tomsk Polytechnic University, Tomsk, Russia)

APPLICATION OF WAVEGUIDE PROPAGATION OF LIGHT FOR INVESTIGATING THE
NANOCOMPOSITE STRUCTURE OF THE SURFACE LAYERS AND FILMS

Annotation. The purpose of this research — to improve given the available data
process-definition optical inhomogeneity of the refractive index in thickness, taking into account
the influence of nanocomposite structure of thin materials.

Keywords: nanocomposite structure, protonation, the refractive index.

Makcumos FHO.B., Kouypa C.I"., Makcumos U.A., UBaHoB B.B. (OAO «CC»)
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KoHTakTHas nHdpopmauumsa: gmaximov @ iss-reshetnev.ru, Kochura @ iss-reshetnev.ru,
Maximov @ iss-reshetnev.ru, ivanov @ iss-reshetnev.ru,

Apuakos B.I"., Basunos B.B. (OAO «HIL, «[Montoc»)

KoHTakTHasi uHdpopmauums: polus @ online.tomsk.net,

KnumeHoB B.A., 3bikoB B.M. (®['BOY BINO «HaunoHanbHbI nccneposaTenbckmini TOMCKUA
NONMTEXHUYECKUI YHUBEpCUTET», r. ToMck, Poccus)

KoHTakTHast nHcpopmauums: klimenov @ tpu.ru, vmzykov @ mail.tomsknet.ru

KOHTPOJ1b U ANATHOCTWKA NETHbIX MAPTUN SNEKTPOHHBIX KOMMOHEHTOB
BOPTOBOW AMMNAPATYPbl KOCMUYECKIWX AMNMAPATOB HABUMALIMW 1 CBA3U
AHHOTaums. PaccMoTpeHa cuctema KOHTPONS U AMarHOCTUKM NEeTHbIX NapTUiA 9N1EeKTPOHHbIX
komnoHeHToB KMOIT, 6unonsipHoi 1 CMeLwaHHOn TEXHONOM WA, OCYLLECTBNSIEMAst B paMKax
pa3paboTaHHON CUCTEMbI FrapaHTmM CTOMKOCTM BOPTOBOW annapaTtypbl KOCMUYECKNX
annapartoB HaBMrauuy 1 CBA3U U y4n-ThiBaowas 4ONrOBPEMEHHOE BO3LENCTBME (DaKTOPOB
KOCMMYeCKOro nNpoCTpaHCTBa, BK/OYas pakTopbl MIOHU3MPYIOWMNX U3TYHEeHNA KOCMNYECKOro
npo-cTpaHcTBa. [pennaraemas cuctema KOHTPONS, ANarHOCTUKM U KOHTPOSIbHbIX
pafnaunOoHHbIX MCNbITAHWIA, BKOYaoWwas Habop MOAENNPYIOWNX PaANaLLMOHHbBIX YCTAHOBOK,
NCnbiTaTENbHON N KOHTPONbHO-M3MEPUTENBbHON annapaTypbl, obecneynBaet 0TOPakoBKY
NoTeHUManbHO-HeHaneXHbiX KOMMNOHEHTOB U OLIEHKY paanaumoHHON CTOMKOCTU 3aKyMIEHHbIX
NapTUiA 3NEKTPOHHbLIX KOMMOHEHTOB B NPUEM/IEMbIE CPOKMW.

KnioueBble cnoBa: KOHTPO/b U AMAarHOCTUKA, 3NEKTPOHHbIA KOMMOHEHT, KOCMUYECKMIA
annapar, pagnaunoHHbIe UCMbITaHUS.

Maksimov Yu.V., Kochura S.G., Maksimov IL.A., lvanov V.V. (JSC «ISS»), Archakov V.G.,
Vavilov V.V. (JSC
«SPC «Polus»),

Klimenov V.A., Zykov V.M.

(INDT TPU)

CONTROL AND DIAGNOSIS OF FLIGHT LOTS OF ELECTRONIC COMPONENTS OF
ONBOARD EQUIPMENT OF NAVIGATION AND COMMUNICATION SPACECRAFTS
Annotation. Considered is a system of control and diagnostics of flight lots of CMOS electronic
components, bipolar and mixed technologies implemented in the framework of the developed
system ensuring stability of the onboard equipment of navigation and communication
spacecrafts, and taking into account long-term effects of space factors, including factors of
ionizing radiation of space. The proposed system of control, diagnostics and control radiation
tests that includes a set of modeling radiation facilities, testing and instrumentation equipment,
provides rejection of potentially unreliable components and evaluation of radiation resistance of
purchased lots of electronic components in a reasonable timeframe.

Keywords: control and diagnostics, electronic component, spacecraft, radiation tests.

BensHuH J1.H., 9knmosa E.B. (PI'BEOY BINO «HaumoHanbHbIn nccnenosatenbCkuin ToMCKuMi
NONMTEXHUYECKUI YHUBEpCUTET», r. ToMck, Poccus)

KoHTakTHas nHgpopmauumsa: belyanin @ tpu.ru

KAJTMBEPOBKA MOOYNA AKCEJIEPOMETPOB B YCJTOBUAX HEOMNPEOEJIEHHOCTWU
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HAMPABNEHNA X OCEW YYBCTBUTE/IbBHOCTW

AHHoTaums. PaccmaTpurBatoTcsl BONPOCHI KAanMOpoBKM MOLY NS [ATHNKOB aKCENepoOMETPOB
CUCTEMbI OPMEHTALMMN HEMNOABUXHOIro 06 beKTa OTHOCUTENBHO BEP-TUKANN MecTa B YCNOBUSAX
HEe3HaHNS TOYHON OpUEeHTaLMN OCell YyBCTBUTENBHOCTM JATYMKOB, HANNYNS CMELLEHNS HY NS
L0ATHUKOB U HEM3BECTHOM KPYTN3-Hbl XapakTepucTuku. Jatymkm AoNXHbl yOOBNETBOPSITh
0LHOMY TpeboBaHMIO — UX cTaTUYeckast xapakTepucTuka fonxHa 6biTb NMHERHON.
MpencTae-neHa MeToAvka, BolBeeHbl He0HX0aMMble MaTEMATMYECKE COOTHOWEHUS,
CCPopMyNMpOBaHbl TPeBOBaHUS K CTEHAY ANS aNrOPUTMUYECKON KannbpoBKK MOAY NS.
KntoueBble cnoBa: jaTyukn akcenepoMeTpoB, MOy b, CUCTEMA, OPUEHTALMS, YT bl
KannbpoBka, anropuTM, HyNeBOW CUrHaN, YyBCTBUTE/IbHOCTb, OPUEHTALNS OCEN.

Belyanin L.N., Yakimova E.V. (National Research Tomsk Polytechnic University, Tomsk,
Russia)

CALIBRATION OF ACCELEROMETER MODULE IN THE ABSENCE OF INFORMATION
ABOUT SENSITIVE AXES DIRECTIONS

Annotation. At the article there is described calibration of accelerometer sensing elements
module used in orientation system of unmoving object relative to vertical line. Calibration is
carried out in the absence of information about sensitive axis direction and slope of curve of
accelerometers, as well as zero offset of accelerometers. Accelerometer sensing elements have
to be only statically linear. There is presented method and mathematical equations of
calibration, demands to stand for algorithmic calibration of accelerometer sensing elements
module.

Keywords: sensing element of accelerometer, module, system, orientation, angles, calibration,
algorithm, zero offset, sensitivity, axes orientation.

PomaHeHko C.B., JlapuoHoBa E.B. (PI'EOY BINO «HaunoHanbHbI nccnenoBaTenbCKui
TOMCKUWIA NONUTEXHUYECKUIA YHUBEPCUTET», I. TOMCK, Poccus)

KoHTakTHas nHpopmaums: svr @ tpu.ru, evl @ tpu.ru

NMPUMEHEHWE KAPKACHOI O CIMOCOBA XAPAKTEPUCTUKW NMEPEKPbBIBAKOWMXCH
CUIHANOB

AHHOTauums. B paboTe nccnenoBaHo BAUsSIHWE NepPeKpbIBaHNSA NPY OLEHKE BENMYMHBI CUrHana
B BMIE NKA KAPKaCHbIM N KOHTYPHbIM crnocoboMm. L1115 oueHkM pa3mMepa curHana kapkacHbim
cnocoboMm 1ncrnonb3oBaHa BbiCOTa kapkaca, 06pa3oBaHHOro kacatebHbIMK K TO4KaMm nepervba
Ha BeTBAX nuka. OueHeHbl CUcTeMaTMyeckmne norpeLHoOCT, BO3HMKaoWmMe Npyu NpUMEHEHNN
KapKacHOro cnocoba xapakTepucTrK/ pas3MepoB NePEKPbIBAIOWMXCS aHANMNTUYECKMX NMUKOB
NPV CPaBHEHWUN €ro ¢ TPaaMLUMOHHBLIM KOHTYPHbLIM crnocoboM. CucteMaTuyeckme norpewHocTn
6blnn nccnenoBaHbl NPY BAPbMPOBAHUN KPUTEPUS PA3PELIEHUS, OTHOLEHMWS BbICOT U
napameTtpa HECUMMETPUYHOCTU NepeKpbIBaOWMNXCS CUrHaNnoB. HarnaeHo, 4To ncnonb3oBaHne
KapKacHoro cnocoba no3BonsieT pacwmpuTb AnanasoH COOTHOWEHWNIA BbICOT
NepeKkpbIBAOWMNXCS MNKOB 1 BENMYNH pa3peLleHns, Mpn KOTOPbIX BO3MOXHO NpsMoe
N3MEPEHNE BENTMYUHBI CUTHANA, & TaKXXe YMEHbLWMUTb CUCTEMATUYECKYHO COCTaBNSOWYO
MOrPELHOCTMW.

KnroueBble cnoBa: aHanMTUYECKUA CUrHan, Nk, NepekpbiBaWmecs CUrHanbl, KapkacHbIn
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cnocob, KOHTYpPHbIA cnocob.

Romanenko S.V., Larionova E.V. (National Research Tomsk Polytechnic University, Tomsk,
Russia)

APPLICATION OF TANGENT PEAK EVALUATION TECHNIQUE TO OVERLAPPED SIGNALS
Annotation. In this work the influence of overlapping at signal size estimation by tangent and
contour method is investigated. For signal size estimation by tangent method the triangular
height formed by is used. The systematic errors arising from determination of the triangle height
were evaluated by modeling of overlapped peaks in comparison with traditional peak height.
The systematic errors for different values of the resolution criteria, the ratio of peaks heights and
peak asymmetry were investigated. The most important conclusion of this study is that the
tangent method in some instances excludes the necessity of mathematical or chemical
resolution of overlapped peaks. Also application of the tangent method extends the range of the
evaluated concentrations and the area of the values of resolution criteria and the ratio of peaks
heights.

Keywords: analytical signal, peak, overlapped peaks, tangent method, contour method.

KopHeB B.A. (BocTo4HO-KasaxctaHCckuii rocyjapCTBEHHbIA TEXHUYECKUA yHuBepcuTeT um. L.
Cepukbaesa, r. YcTb-KameHoropck, Kasaxcran), Kynewos B.K., fiHyweBckas
M.H. (PI'BOY BINO
«HaunoHanbHbIN ccnenosaTenbCkmim TOMCKUIA MONNTEXHNYECKUIA YHUBEPCUTET », I'. TOMCK,
Poccus)

KoHTakTHasi nHdpopmauums: fmpk @ tpu.ru, yanushevskaj @ tpu.ru

MOOENNPOBAHUE PUCKOB B MPUHATVN PELWIEHWI C YYETOM NCUXONOIr MYECKUNX
®AKTOPOB

AHHOTauums. B ctatbe noctaBneHa 3agada paspaboTku MOLENN MPOrHO3MPOBAHMS KayecTBa
MNPUHATUS PEWEeHNn C y4eTOM NCUXO0Nornyeckmnx gpaktopos. OnuncaH npoLecc NnocTpoeHns
HEHOPMaTUBHbIX MOLENEN, C MOMOLLbIO KOTOPbIX NOSBASETCSH BO3MOXHOCTb UCCNenoBaThb
BNUSHME HA pe3y/ibTaT OTAefbHbIX COCTaBNSIOWNX UCCNeayeMblX MPOLECCOB NPUHATUS
peweHunin B 3aBucnumocTun oT ncuxotuna JIrMP.

KnioueBble cnoBa: Ka4eCTBO rnpoLecca NPUHATUA pewWweHnia, ICUXoTun nuua, NpuHMMaloLwero
peweHuns (JMNP), 3akoH Beibynna, yHKUNS CyOBEKTUBHOMO PeLeHmsI.

Kornev V.A., Kuleshov V.K., Yanushevskaya M.N. (National Research Tomsk Polytechnic
University, Tomsk, Russia)

RISKS MODELING IN DECISION MAKING WITH A GLANCE TO PSYCHOLOGICAL
FACTOLS

Annotation. A problem of decision making quality forecasting model with a glance to
psychological factors is set in the article. A process of building of non-normative models, which
allow to study the influence on the result of separate examined decision making processes’
constituents depending on a psychotype of a person, who makes this decision, is described.
Keywords: quality of decision making process, psychotype of a person, who makes the
decision (PMD), Weibull’s law, subjective decision function.
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Nopmakos A.H., YnbsiHoB U.A. (DI'BOY BIMO «HaunoHanbHbIn uccnegosatenbcknini ToMckuia
NONINTEXHNYECKNIA yHUBEPCUTET», I. TOMCK, Poccus)

KoHTakTHasi uHdpopmauums: gormakov @ tpu.ru

MNOrPEWHOCTN YCTAHOBOK C TPEMA CTEMNEHAMK CBOBO bl OJ14 NMOBEPKWA N
KAJTMBEPOBKW CKBAXWHHbBIX NHKITMHOMETPOB

AHHOTauums. B npouecce kanmbpoBKy MHKIMHOMETPA HA YCTAHOBKE C TPEMS CTENEHAMU
cB0OOObl €My 3a0aeTCS ONpeaeneHHoe NOMOXEHNE B NPOCTPAHCTBE OTHOCUTENbHO OMOPHOW
cucTeMbl koopamnHart. MNorpewHoCcTn ycTaHOBKU CHUX AT AOCTOBEPHOCTb pe3ynbTaToB
KanmbpoBKM 1N NOBEPKU MHKNNHOMETPA. B cTatbe npmBoanTCS anropmMtm onpeneneHuns
NOrpewWwHoCTen opueHTaunm ocu Kanmbpyemoro CKBaXK MHHOrO MHKIMHOMETPA, 06yCNOBNEHHbIE
TEXHONOrMYECKMMI NOrPELIHOCTAMN U3rOTOBNEHMS 1 COOPKM, a TakXe ynpyrumm
nechopmaLmamMm KOHCTPYKLUN TPEXOCHOW yCTaHOBKU. PaccMoTpeHa MeToauka KOHTPOns
OTKJIOHEeHWS Ocel KapaaHosa nogseca yCTaHOBKM OT B3aUMHOW OPTOrOHaNbHOCTH.
KnroueBble cnoBa: CKBaXXMHHbIA MHKMHOMETpP, KannbpoBka, NoBepka, ycTaHOBKa ANst
KanmbpoBKuW, NOrPELHOCTb OPUEHTALMUN, KOHTPO/Ib OPTOrOHANbHOCTU OCEei KapaaHoBa
nonseca.

Gormakov A.N., Ulyanov l.A. (National Research Tomsk Polytechnic University, Tomsk,
Russia)

THREE-AXIS STANDS FOR THE VERIFICATION AND CALIBRATION OF THE WELLBORE
INCLINOMETERS ERROR

Annotation. In the calibrate process the inclinometer on three degrees of freedom stand it is
placed certain space position in relation to a reference coordinate system. The installation error
reduce the reliability of the results of calibration and verification of the inclinometer. The article
presents an algorithm for determining errors of orientation of the axis of downhole inclinometer,
due to technological errors of manufacturing and assembly, as well as the elastic deformations
of stand construction. The technique of control of a deviation of stand suspension axes from
mutual orthogonality is considered.

Keywords: downhole inclinometer, calibration, checking, installation for calibration, an
orientation error, control of orthogonality of axes suspension.

Siiurynos B.C. (PI'BOY BINO «HaunoHanbHbIn nccnenosaTtenbckuin TOMCKUA
NONINTEXHNYECKNIA yHMBEPCUTET», I. TOMCK, Poccus)

KoHTakTHasi nHpopmauums: yang @ modelnet.tomsk.ru

OVNATHOCTUKA BITNAHUA MAPAMETPOB PELYKTOPOB NPUBOOOB HA
PABOTOCIOCOBHOCTb SNEKTPOMEXAHNYECKOI O NCMNOJNMHUTENIbHOIO OPI"AHA
AHHOTaums. lNMpencrtasneHbl pesynbTatbl AMHAMUYECKMX UCMbITAHUA 9N1EKTPOMEXAHUYECKOrO
NCNOMHUTENIbHOIO OpraHa, BXo4sWero B COCTaB CUCTEMbl OPUEHTaLUN KOCMUYECKMX
annapartos, B NpoLecce KOTOpbIX NPOBOAMNIACL ANArHOCTUKA BANSHUSA NapaMeTpoB
penyKTopoB NPMBOAOB Ha paboTocnocobHocTb npubopa. OnpeneneHsl nepeaayu,
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NoBbIWAOWMNE TOYHOCTHbIE NapamMeTpbl Npubopa. MpuBeoeHa KOHCTPYKUMS peoykTopa
NpuBOAA BPaLLEHUs paMOK KapaaHoBa NnofBeca CO BCTPOEHHbIM B €ro KMHEMAaTMYeCcKyHo Lemnb
OeMMNcUpYoLLMM YCTPOMCTBOM, obecnednBaowmm Tpebyemyto TOYHOCTb Ha ONMUTENbHbIN
pecypc.

KnroueBble cNnoBa: 3/1eKTpoOMEeXaHN4eCKMin NCMONHUTENbHBIV OpraH, peaykTop, NpuBo
BpalLEHUsl paMoOK KapaHoBa noaseca, cucTemMa opueHTaumm nu ctabunmsaumm, aMmnanTyaa,
konebaHus.

Yangulov V.S. (National Research Tomsk Polytechnic University, Tomsk, Russia)
DIAGNOSTICS OF INFLUENCE OF GEARBOX DRIVE PARAMETERS ON THE
ELECTROMECHANICAL EXECUTIVE BODY EFFICIENCY

Annotation. Presents the results of electromechanical executive body dynamic testing, which is
part of the spacecraft orientation system, during which the diagnostics was carried out the
influence of drive gearbox parameters on the device efficiency. Transmissions, increasing the
accuracy parameters of the device are defined. The design of the drive gearbox rotation gimbal
frame with a damping device, built in its kinematic chain that provides the required accuracy for
long resource is shown.

Keywords: electromechanical executive body, gearbox, drive rotation gimbal frame, the system
of orientation and stabilization, amplitude, oscillations.

Siky6os B.I., LLununos C.3., Catapos P.H. (ToMckuit rocynapCTBEHHbIN YHUBEPCUTET, T.
Tomck, Poccus)

KoHTakTHasi nHdpopmauums: shipilov @ webmail.tsu.ru

CBEPXWWNPOKOMNONOCHAA TOMOIPA®UA OBNXYWNUXCA OB BEKTOB 3A
ONINEKTPNYHECKNMW MNMPEMPAOAMU

AHHOTauums. B paboTe paccmatpumBaeTcsi TOMOrpacpuyeckunii Noaxon Ans BOCCTaHOBNEHUS
panmon3obpaxeHns OBUXYWMXCS 06 bEKTOB 3a ANINEKTPUYECKUMUN Nperpagamu npu
cesepxwmpokononocHom (CLUM) umnynbcHOM 30HAMpoBaHMK. B ocHOoBe noaxona nexuT Meton
gookycmpoBku oTpaxeHHbix CLUM curHanos, n anroputM oUnbTPaLMM CUTHANOB OT
HEenoABUXHbIX Lenen. PaccMOTpeH Noaxon Ans OLEHKM napameTpoB AMSNEKTPUYECKOro Cnos
N KOMMEeHcauumn ero BANSHUSA Ha CUrHan npyv MHOrono3uUMoHHOM 30HAMpPoBaHuK. [okasaHa
NPUHUMNUanbHasi BO3MOXHOCTb pernctpaunm konebatenbHbiX ABUXEHWNIA, CBS3aHHbIX C
NepeMeLLeHNEM Py aHON KNeTKM YenoBeka, B npouecce AbixaHns. PaboTocnocobHOCTb
NpennoXeHHbIX anroOpuTMOB MOATBEPXAAETCH pedynbTataMn YUCNEHHOrO MOAENNPOBAHNS U
06paboTKM HATYPHbIX 3KCMEPUMEHTOB.

KnioueBble cnoBa: paavoToMorpagous, CBEPXWMPOKONONOCHOE 30HANPOBAHME,
CVHTE3/poBaHue anepTypbl, POKYCUPOBKA N3NYy4EeHUS.

Yakubov V.P., Shipilov S.E, Satarov R.N. (Tomsk State University, Tomsk, Russia)
ULTRA-WIDEBAND TOMOGRAPHY OF MOVING BEYOND THE BARRIER OBJECTS
Annotation. This paper presents tomographic approach for image moving beyond the dielectric
barrier objects. For these goals we use ultra-wideband pulse signal. The approach is based on
returned signal focusing and signal filtering from stationary targets. In addition there proposed a
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technique for dielectric layer parameters estimation and compensation of this parameter impact.
There presented principle possibility of breathe registration. Effectiveness of these methods
tested by computer modeling and by experimental data processing. Results are presented.
Keywords: Radiotomography, ultra-wideband sensing, synthetic aperture, focusing of radiation.

Uyryn FO.B., Bepxornsap A.Tl"., MotawHukos A.K., 06uaguH FHO.B. (KOHCTPYKTOPCKO-TEXHONO
FMYECKUIA MHCTUTYT Hay4HOro npubopocTpoeHns Cubrnpckoro otTaeneHms Poccuinckor
Akanemun Hayk, r. HoBocnbupck, Poccus. HoBocubupckuii FocynapcTBEHHbI YHMBEPCUTET,
r. HoBocnbupck, Poccus. HoBocmbupckunia MocynapcTBeHHbIN TeXHUYECKMn Y HUBEPCUTET, T.
Hosocnbupck, Poccust)

KoHTakTHas nHdpopmauums: chugui @ tdisie.nsc.ru

3D-SMEPWUTEJIbHbIE CUCTEMbI U TEXHONOI NV OJ14 HAYYHbBIX 1 MPOMBbIWIEHHbBIX
NPUMEHEHN

AHHOTauus. ObecneyeHne Ha COBPEMEHHOM YPOBHE NMEPCMNEKTUBHBIX Hay4HbIX UCCNeL0BaHNIA,
a TakXxe peleHne akTyanbHbix Npobnem 6e30nacHOCTM B aTOMHOW, XENe3HOLOPOXHOM,
HEPTAHON N APYrnx 0TPacnsaX NPOMbIWNEHHOCTN TPebyoT NPUMEHEHNST BECKOHTaK THbIX
N3MEPUTENBHBIX CUCTEM C MAKPOHHBLIM pa3pelleHneM 1 bbiCTpoaencTBmeM OoT coTeH no 105
namep./c [1]. B KT HIM CO PAH paspaboTaH, peani3oBaH 1 NUChbiTaH psig HOBEMLINX
N3MEPUTENbHbBIX CUCTEM M TEXHONOMMIA C UCMOJIb30BAHNEM PA3NYHbIX ONTUYECKMX METOLOB
KOHTPONS: HA OCHOBE CTPYKTYPHOr0 OCBELEHNS, HU3KOKOrePEeHTHOr0 UHTEPdEPEHLIMOHHOIO,
TEHEBOro M TPUaHryNsSLUMOHHOrO, & TakXe C UCMONb30BaHMEM METOL0B PEHTIeHOBCKOM
naHopamHOM ToMorpadgoun. Huxe npnBoaaTcs TEXHMYECKUE XapakTEPUCTUKIN CO3OaHHbIX
CUCTEM.

KntoueBble cnoBa: 6€30MacHOCTb B MPOMBbILWIEHHOCTW, U3MEPEHNE Pa3MEPOB,
AVCTaHUMOHMPYIOWas peleTka, MeTo CTPYKTYPHOrO OCBEeLWeHNs, KOHTPOMb TOMIMBHbBIX
3NEeMEeHTOB, PEHTreHoBCKas NaHopamHas Tomorpadusi, obpaboTka nsobpa>xeHunit u CUrHanos.

Chugui Yu.V., Verkhogliad A.G., Potashnikov A.K., Obidin Yu.V.

3D-MEASURING SYSTEMS AND TECHNOLOGIES FOR SCIENTIFIC AND INDUSTRIAL
APPLICATIONS

Annotation. Ensuring the high level of perspective scientific investigations as well as solving
many urgent safety problems in atomic, railway, oil and other industries require noncontact
optical measurement technologies with micron resolution and productivity from 100 to 105
meas./s [1]. We have developed, implemented and tested some novel optical measuring
systems and technologies using shadow, triangulation, structural illumination, and low-coherent
interference methods as well as X-ray panoramic tomography ones. Technical characteristics of
the developed systems are given below.

Keywords: safety for industry, dimensional measurement, spacer grid, method of structured
illumination, fuel elements inspection, X-ray panoramic tomography, image and signal
processing.
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PomaHeHko C.B., LLlexosuoBa H.C. (PI'EOY BI1O «HaumoHanbHbIA nccnenoBatenbCKui
TOMCKMIA MONUTEXHUYECKUIA YHUBEPCUTET», I. TOMCK, Poccus),

HanpeH E.IN.

(Tomckuin rocynapCTBEHHbIN yHUBEpPCUTET, . Tomck, Poccus)

KoHTakTHasi nHdpopmauums: nssh @ tpu.tpu

KOPPEKTUPOBKA NMAPAMETPOB MAJIOBbIPAXEHHbIX PEHTITEHO AN®PAKLUVMOHHbBIX
CUITHANOB MNOCJIE UX CI'TTAXNBAHNA

AHHoOTauums. PaspaboTtaHa MeToanka KOPPEKTUPOBKM BLICOTHI U WMPUHBI CUrHAOB,
NCKaXeHHbIX B pe3ynbTarte crnaxunsaHnsa. Metoanka npuMmeHeHa npy KOppeKTUPOBKe
WMPUHBI U BbICOTbI MOAEbHbIX MNKOB, & TaKXe pearbHbIX pedNekCoB Ha AugopakTorpamme
HaHonopouwka Al203. C noMoLbio MOAENbHbIX MMKOB NOKAa3aHO, 4TO NOrPeLWHOCTb OLLEHKN
WWWPUHBI U BbICOTbI, CKOPPEKTMPOBAHHbIX MOCAE CrNaXuBaHus, He npesbiwaeT 5 %
NpakTU4yeCcKn BO BCEM M3YHEHHOM auanasoHe napamMeTpoB CrnaxmsBaHus (YMCno Npoxonos u
WMprHa OKHa ounbTpa).

KnioueBble cnosa: crnaxveaHune, KOPPeKTMPOBKA NapaMeTpoB aHaNINMTUYECKNX CUrHANOB,
IndppakTorpamma, pednekcol.

Romanenko S.V., Shekhovtsova N.S. (National Research Tomsk Polytechnic University,
Tomsk, Russia), Nayden E.P. (Tomsk State University,
Tomsk, Russia)

CORRECTION OF PARAMETERS OF WEAK X-RAY SIGNALS AFTER THEIR SMOOTHING
Annotation. The correction methods of height and width of signals deformed by smoothing is
developed. This method is applied for correction of model signals width and height and real
X-ray signals of aluminum oxide nanopowder. It is shown with model signals that error of height
and width estimation corrected after smoothing is not over 5 % almost in all investigated
diapason of smoothing parameters (number of passes and width of filter window).

Keywords: smoothing, analytical signals parameters correction, diffractograms, X-ray signals.

AOmutpueB C.d. (PIBOY BINO «AnTanckuin rocyaapCTBeHHbI YyHUBEPCUTET», I. bapHayn,
Poccuns), Mwkos A.B., NaweHko O.H. (PIBOY BINO «Antanckuin
rOCy0apCTBEHHbIN arpapHbIin yHUBepcuTeT», r. bapHayn, Poccus)

KoHTakTHasi nHdpopmauums: dmitrim @ mail.ru; olg168 @ rambler.ru; ljashchenko_DN @
asau.ru

CBEPXMUNHUATIOPHbLIE BUXPETOKOBbBIE NMPEOBPA3OBATEJIN ONA
BUPTYAJTM3NPOBAHHbBIX MPUBEOPOB HEPA3PYWAIOWENO KOHTPOJIA

AHHOTauums. B ctatbe onncaHbl 06wme noaxonbl K pa3paboTke N3MepuTeNbHbIX
MporpaMMHo-annapaTHbIX KOMMIEKCOB — BUPTYann3npoBaHHbIX NPUOoPOB, peannayrowmx
MEeTOL BUXPEBbIX TOKOB 1 Apyrne MeToAbl Hepaspyluatowero KOHTPOs, a TakXe nepcrnekTusbl
NMPUMEHEHNS B annapaTtHOM YacTu NpMbopPOB — OPUTrMHANBbHbLIX CBEPXMUHUATOPHBIX
BUXPETOKOBbIX NpeobpasosaTeneii. [ponaseneHa onTMMM3auns KOHCTPYKLMMN U
9NEeKTPUYECKNX XapaKTEPUCTUK AATHMKOB ANS UX HEMOCPEACTBEHHOrO noaknoyveHns K MK,
peweHa Nnpobnema COBMECTUMOCTM C NPOM3BONbHbLIMY 3BYKOBbIMU KapTamu 1 paspaboTaHo
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yHuBepcanbHoe moaynbHoe 0.
KntoueBble cnoBa: BUPTyanM3npoBaHHbI Nprbop, METOL BUXPEBLIX TOKOB, BUXPETOKOBBIA
npeobpasoBartenb, 3BykoBoi agantep K.

Dmitriev S.F., Ishkov A.V., Ljashchenko D.N.

SUBMINIATURE EDDY-CURRENT TRANSDUCERS FOR VIRTUALIZED INSTRUMENTS OF
NON-DESTRUCTIVE CONTROL

Annotation. In article common approaches to development of measuring hardware-software
complexes — the virtualized instruments implementing a method of eddy-currents and other
methods of a non-destructive control, and also a perspective of application in the hardware of
instruments — original subminiature eddy-current transducers circumscribed. Optimization of a
construction and electrical characteristics of sensors for their immediate connection to PC is
manufactured, the problem of compatibility arbitrary sound cards is solved and is developed
general purpose modular software.

Keywords: virtualized instrument, method of eddy-currents, eddy-current transducer, sound
adapter of PC.

F'ypuH J1.B., 3anmykoBa E.A. (®I'BOY BlI1O «HaumoHanbHbI nccnenoBatenbCckuii TOMCKUi
NONMTEXHUYECKUI YHUBEpCUTET», r. ToMck, Poccus)

KoHTakTHast nHcpopmauums: gurini @ tpu.ru

JATYMK PACXOJA C TYPBVHOW, YMPYIO NOABEWEHHOW B KOPMYCE

AHHOTauums. [1ns namMepeHusi pacxona XuokocTy npennaraetcs cxema TypOUHHOro aatyunka,
B KOTOPOM ynpyras cBsadb TypOuHbI C KOPNycoM obecneymBaeTcs Npy NOMOLLM
«9NEKTPUYECKOW MNPYXUHbI», COCTOSIWEN Y3 Aatymka yrna, ycunutens n gatymka MomeHTa. B
cTaTbe NPMBOAATCSA POPMY/bl MO pacyeTy NnapaMeTpoB TypOuHbLI faTumMKa NCXO4S U3
omanasoHa n3MepeHnst pacxona n Tpebyemolt TOHHOCTU.

KnroueBble cnoBa: pacxonomep, nogbemMHas cuna, cuna noboBoro ConpoTUBNEHUS, CKOPOCTb
noToKa, NPOXOL4HOE CeYeHne, NnaMMHapHbIA NOTOK, Yncno PeinHonbaca.

Gurin L.B., Zaimykova E.A. (National Research Tomsk Polytechnic University, Tomsk, Russia)
FLOW SENSOR WITH TURBINE ELASTICALLY SUSPENDED IN BODY

Annotation. For measurement of fluid consumption the scheme of turbine sensor are
introduced in which the spring linkage of turbine with body are provided due to «electrical
spring» which consists of the angle sensor, amplifier and torque motor. The article contains the
equations for calculation of parameters of sensor’s turbine in terms of the measurement range
of flow quantity and required accuracy.

Keywords: flowmeter, lifting force, aerodynamic drag, flow velocity, flow area, laminar flow,
Reynolds number.

MaprteMmbsiHoB B.M., UBaHOoBa A.l. (PI'BOY BI1O «HaunoHanbHbIA nccnenoBaTtenbCKUn
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ToMCKUIA MONUTEXHNYECKUIA YHUBEPCUTET», I. TOMCK, Poccus)

KoHTakTHasi nHdpopmauumsa: martemjanov @ tpu.ru

AKTVBHbIN SNEMEHT MOMEHTHOIO OBUFATENS

AHHOTaums. PaccMoTpeHa KOHCTPYKLUNSA MOMEHTHOMO ABUratens ¢ akTMBHbIM 3/1EMEHTOM B
BUAE HAMOTKW N3 N30NTMPOBAHHO TOKOMNPOBOAsiWeEl neHThbl. TpebyeMblii xapakTep
NpoTEKaHUs Toka, CO34AOLWEro MOMEHT, 0becneymBaeTcs Bbipe3aMu B GOKOBbIX 4acTsX
neHTol. [penoTepalleHne neperpesa akTUBHOMO 3fIEMEHTa Npy NPoTeKkaHuy ToKa NPoucxoamT
3a CYeT Manoro TennoBOro CONPOTUBIIEHNA B MECTE KOHTaKTa C KOPNyCcoM ABuraTtens.
[MpvBeneH pe3ynbTar aHaNMTMYeCKOro UCcnenoBaHns TOKOBOW Harpy3kn akTMBHOIO
aNieMeHTa.

KnioueBble cnoBa: MOMEHTHbIA ABUraTesb, aKTUBHbIA 3NIEMEHT, TOKONPOBOASAWAS NEHTa,
Bblpe3sbl, Meperpes.

Martemjanov V.M., Ivanova A.G. (National Research Tomsk Polytechnic University, Tomsk,
Russia)

ACTIVE ELEMENT OF TORQUE MOTOR

Annotation. The design torque motor with an active element in the form of isolated
current—carrying tape winding is considered. Demanded character of course of the current
creating the moment, is provided by cuts in lateral parts of a tape. Prevention of an active
element overheat at course of a current occurs due to small thermal resistance in a place of
contact to the case of the motor.

Keywords: torque motor, an active element, the current—carrying tape, cuts, overheat.

LLnpsies B.B., Xopes B.C. (PI'BOY BINO «HaumoHanbHbI nccnenoBatenbCKuii

ToMCKMIA NONUTEXHUYECKMI YHMBEpPCUTET», IHCTUTYT Hepaspywatowero KOHTpons, r. TOMCK,
Poccus)

KoHTtakTHas uHcpopmauuma: shirr @ introscopy.tpu.ru

TEM/IOBOW KOHTPO/b Y AAPHbLIX MOBPE X OEHWI B YT NEMNACTUKE

C MPUMEHEHUVEM Y/IbTPA3BYKOBOW CTUMYNALINIA

AHHOoTaums. AKTUBHbIA TENNTOBOI HepaspyLllarowWwmii KOHTPONb 3 PEKTMBHO 0OHapyXuBaeT
AedekTbl 3Ha4YMTENbHbIX MNONepeyHblX Pa3mMepoB, PacrosioXeHHble napannensHo
HarpeBaeMoli NOBEPXHOCTU 06 bEKTOB KOHTPONS. [lns 0BHapyXeHMsl TPeWwmH B HanpasneHmm
HOPManu K NOBEPXHOCTM 06 beKTa KOHTPO/SA B MOCNEAHNE rofbl YCMEWHO NPUMeEHSeTCs
ynbTpassykosas (Y3) ctumynaums. lNossneHne TemMnepaTypHbIX CUrHANO0B B 3TOM Cly4yae
CBSI3aHO C Npeobpa3oBaHMEM MEXAHNYECKOW SHEPrUN B TEMOBYIO, B OCHOBHOM, 3a CHET
TPEHUSI CTEHOK TpewuH. Pa3paboTaH TENNOBU3NOHHDBIN fedeKkTockon ¢ Y 3-CTumy nsumnen
nedekToB, KOTOPYO OCYLLECTB/IAKOT C NMOMOLLbIO MarHMTOCTPUKLMOHHOIO n3nyyartens
Y3-konebaHnuii ¢ yactoTow 22 KL, 1 3NeKTprnyeckoin MowHocTbio Ao 300 BT.

KnioyeBble cnosa: TeNNOBON HepaspyLwaowWwmnini KOHTPONb, YNbTPasByKoBas CTUMYNSLNS.

V.V. Shiryaev, V.S. Khorev (National Research Tomsk Polytechnic University, Institute of
nondestructive testing, Tomsk, Russia)
THERMAL TESTING OF IMPACT DAMAGE IN GRAPHITE EPOXY COMPOSITES BY
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APPLYING ULTRASONIC STIMULATION

Annotation. A laboratory inspection unit intended for ultrasonic infrared thermography is
described along with experimental results obtained on a graphite epoxy sample damaged by
impact. In the experiment, the frequency of ultrasonic stimulation was 22 kHz and electrical
power varied from 50 to t300 W.

Keywords: thermal nondestructive testing, ultrasonic stimulation.

Bacunesckun M.B., Pazsa A.C. (®I'BOY BI1O «HaunoHanbHbIN nccnenoBaTenbCKum
TOMCKUWIA NONUTEXHUYECKUI YHUBEPCUTET», . TOMCK, Poccus),

PomaHouH B.U

. (ToMmckunin rocynapCTBEHHbIN YHMBEpcUTeT, r. Tomck, Poccus),

3bikos E.T'.

(OO0 «TomckrasoouymcTka»)

KoHTakTHast nHdpopmauums: vasmix40 @ mail.ru

OLIEHKW ®AKTOPA CBA3HOCTW OVUCNEPCHOW CPE bl B MPOLIECCAX
NMHEBMOTPAHCIMNOPTA TBEP AIbIX HACTUL, 1 OBECIbIITMBAHNA BO3Y XA
AHHoOTaums. [MpoBoanTcs aHann3 gpakTopa CBA3HOCTU AUCNEPCHOW cpenbl, BAUSIOWNA Ha
YyCTONYMBOCTb CUCTEM NHEBMOTpPaHCNopTa 1 obecnbinvBaHns Bo3ayxa. MNpennaratotcs
NPOCTble MeTOoAbl UHAMKALMM CBA3HOCTM AUCMEPCHOro Marepuana.

KnioueBble cnoBa: gucrnepcHas cpefa, aytoreamsl, CBA3HOCTb, MHEBMOTPAHCMNOPT,
obecnbinMBaHne BO3ayxa.

Vasilevsky M.V., Razva A.S. (National Research Tomsk Polytechnic University, Tomsk,
Russia), Romandin V.I. (Tomsk State University, Tomsk,
Russia), Zikov E.G. (LLC
«Tomskgasoochistka»)

EVALUATIONS OF DISPERSED MEDIUM AUTOHESION FACTOR IN SOLID PARTICLES
PNEUMATIC TRANSPORT AND AIR DURING DEDUSTING PROCESSES

Annotation. An analysis of disperse medium autohesion factor influencing the stability of
pneumatic systems and air dedusting is carried out. Simple methods for indicating of dispersed
material autohesion are suggested.

Keywords: disperse medium, autogeziya, autohesion, pneumatic transport, air dedusting.

Aypees B.B. (KOpruHckuin TeXHONOrM4ecknin UHCTUTYT (cpunuan) Tomckoro
NONNTEXHMYECKOro yHMBepcuTeTa, r. KOpra, Poccns)

KoHTakTHasi nHdpopmauums: wad2000 @ mail.ru

KOHTPOJ1b PACIMNPELENEHNA TEMMNEPATYPbI B SOHE PE3AHUA

AHHOTauums. B naHHoi paboTe paccMaTprBaloTCa BONPOCH CPaBHUTENBHOIO U3MEPEHUS
TeMmnepaTtypbl NpU pe3aHnm Ha HOKOBOI MOBEPXHOCTM PEXYLEro MHCTPYMEHTA C MOMOLLbHO
Tennosusopa. JaHHbiM cNocoboM MOXHO onpeaensaTb TemnepaTtypy 6€CKOHTaKTHbIM
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CMocobOM y peXyLEero MHCTPYMEHTa, CTPYXXKW 1 3aroTOBKW OHOBPEMEHHO.
KnroueBble cnoBa: TEMNOBU30P, Pe3aHNe MeTannoB, TEMNepaTypa, PeXyLWunin MHCTPYMEHT.

Dureev V.V. (Yurga Institute of Technology (Branch) of Tomsk Polytechnic University, Yurga,
Russian Federation)

CONTROLS TEMPERATURE DISTRIBUTION IN THE CUTTING

Annotation. In the given work questions of comparative measurement of temperature are
considered at cutting on a lateral surface of the cutting tool with use Infrared Camera. Such
device it is possible to define temperature in the contactless way at the cutting tool, a chip and
part simultaneously.

Keywords: thermal imaging, cutting metal, temperature, cutting tool.

KysHeuoB B.B., PomaHeHko C.B. (PI'BOY BlNO «HaumoHanbHbI nccnenoBateibCKui
TOMCKMIA MONUTEXHUYECKUIA YHUBEPCUTET», I. TOMCK, Poccus),

Ha3zapos B.®d., Tonmauesa T.I1.

(OO0 «TexHoaHanuT», r. Tomck, Poccuns)

KoHTakTHasi uHdpopmauums: kuvv @ tpu.ru; svr @ tpu.ru; nbf @ sibmail.com; tolmatan @
mail.ru

ABTOMATUN3AUNA OBPABOTKW BOJIbTAMIMEPHbIX KPNBbIX HA OCHOBE ®YHKLINN
KPNBU3HbI

AHHoOTauums. MNpennoxeH cnocob 06paboTky BONbTaMMNEPHbIX KPMBbIX 6€3 yyacTuns
onepartopa, Ha OCHOBE pacyeTa ux KpuBu3Hbl. OnucaH anroputm 06paboTkn KPUBbIX.
MonyyeHbl pe3ynbTaThl pacyeTa KoHUeHTpaunin kaammns (Cd) B Boge C KOHLEHTpaunsamm
0,0001 0,001 1 0,01 mr/n. MNorpelwHocTb pacyeTa coctasuna He bonee 20 %, YTO HUXE
NOrpewWwHocT NPobonoaAroTOBKK, 1 CONOCTABMMA C NOTrPEWHOCTbIO PYYHON pasmMeTky
aHanMTUY4eckoro curHana onepaTtopoMm.

KnioyeBble cnoBa: KOHTaKkTHas KOHOYKTOMETPUS, KOHOYKTOMETpuyeckas syeika, cxema
npeobpa3oBaHusi, aHanoroBo-UMEPOBO NpecbpasoBaTtesb, CONPOTUBIEHNE.

Kuznecov V.V., Romanenko S.V. (National Research Tomsk Polytechnic University, Tomsk,
Russia), Nazarov B.F., Tolmacheva T.P.

PROCESSING AUTOMATION VOLTAMMOGRAMS ON THE BASIS OF CURVATURE
FUNCTION

Annotation. The processing expedient voltammograms without participation of the operator, on
the cores of calculation of their curvature is offered. The algorithm of processing of curves is
featured. Results of calculation of concentrations of cadmium in water with concentrations of
0,0001 0,001 and 0,01 mg/l are received. The calculation error has made no more than 20 %
that below an error sample pretreatment, and is comparable with a margin error hand-operated
marking of an analytical signal by the operator.

Keywords: contact conductometry, conductivity cell, the scheme of conversion, analog-digital
converter, resistance.
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L etnHkmH C.A., AmetoB B.U., Ycaues E.1O.,. Yymakos [1.M, Cbicoes A.B., Curos A.C. (M
OCKOBCKMIA rOCYyAapCTBEHHBIA UHCTUTYT PafnOTEXHUKN, SNEKTPOHNKM 1 aBToMaTukn, MockBa,
Poccus),

Yaxnos C.B.

(PIrbOY BINO «HaumoHanbHbIA nccnenoBaTtenbCkum TOMCKUIA MONUTEXHNUYECKUIA
yHuBepcuTeT», r. Tomck, Poccus)

KoHTakTHasi nHdpopmauums: sergl @ mail.tomsknet.ru

AMMNAPATYPA 019 OCMOTPA PYYHOW KNAOW 1 BATAXA. COBPEMEHHbIE
TEHOEHUNA

AHHOTauums. B noknage npueeneH kpatkuii 0630p PEHTreHTENEBU3NOHHBIX AOCMOTPOBbIX
KOMM/IEKCOB KOHBEMNEPHOro Tuna ans obHapyXeHus 3anpeweHHbIX 00 bekToB, Takux, Kak
OrHECTPEeNbHOE N XONOOHOE OpYyXMe, camModeNbHble B3PbIBHbIE YCTPONCTBA, HAPKOTUKN U T. 4.
BHayane oTMeyvyeHbl OCHOBHbIE UCTOPUYECKME 3Tanbl Pa3BUTUS PETrEHOBCKUX OOCMOTPOBbIX
cUCTeM, Aanee nNpuBeLeHbl OCHOBHblE OM3MYEeCcKMe NPUHLMMDI, HA KOTOPbIX OHW H6asnpytoTcs.
MNokasaHbl HeJocTaTKyM CyLWeCcTBYIOWNX 0AHOPAKYPCHbIX cMcTeM. B cnepnytowein yactu
npvBeaeHbl NOAX0Abl K NPE0A0NEHNI0 HEAOCTATKOB C NMOMOLLbIO NOCTPOEHUS MHOMOPaKypPCHbIX
cucTeM. B 3aknoyeHnm nprneeneHbl NepcrnekTUBHbIE HanpasneHNs PasBuTUS 4OCMOTPOBOM
TEXHUKMW.

KnioueBble cnoBa: peHTreHTeNeBN3NOHHbIE JOCMOTPOBbLIE KOMMIEKCHI.

Schetinkin S.A., Ametov V.l., Usachev E.Yu., Chumakov D.M., Sysoev A.V., Sigov A.S. (M
oscow State Institute of Radio-engineering, Electronics and Automation, Moscow, Russia),
Chakhlov S.V.

(National Research Tomsk Polytechnic University, Tomsk, Russia)

X-RAY EXAMINATION SYSTEMS OF HAND LUGGAGE AND BAGGAGE. MODERN TRENDS
Annotation. There is given an abstract of X-ray radiographic examination conveyor-type
systems to looking for illicit substances, such as firearms and cold arms, improvised explosive
device, drugs and so on. At the beginning the main stages of evolution of X-ray inspection
systems are noted. Then physical principles of those systems are outlined. The disadvantages
of present one-projection systems are shown. In the next part approaches to overcome those
disadvantages by use multi-projection inspection systems are described. In conclusion there are
perspective directions of development of X-ray examination systems.

Keywords: X-ray radiographic examination.

Sliurynos B.C. (PI'BOY BINO «HaunoHanbHbIN uccnenosaTtenbCckuin TOMCKUIA
NONMTEXHUYECKUI YHUBEpCUTET», . ToMck, Poccus)

KoHTakTHas nHcpopmauumsa: yang @ modelnet.tomsk.ru

ONATHOCTUKA PABOTOCMNOBHOCTU NMPEUN3VNOHHOIO PEOYKTOPA NMPNBOOA
CNCTEMblI KOCMUYECKOTIO AIMMAPATA MNMPU YCKOPEHHbBIX NCINbITAHUAX HA ETO
PECYPC

AHHOTauums. NpoBeneHa onarHocTuka paboTocnocobHOCTM penykTopa NpMBoaa CUCTEMbI
KOCMWYECKOro annapara B NpoLEecce ero yCKOPEHHbIX PECYPCHbIX UCMbITaHnin. O6OCHOBaHbI
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dhakTopbIl, ycKopsolwme NpoLuecc ncnbitaHuid. MNpueeneHbl KOHCTPYKLMW NPUCNocobneHunii ans
KOHTPONS NapaMeTpoB nepenay u cteHaa ons HapaboTku Ha pecypc. MpeactasneHso
NoNy4YeHHble pe3dynbTaTbl KOHTPOMS U3MEHEHUIA NapaMeTPoB, NONyYeHHble B MpoLiecce
HapaboTkM penykTOpoM CBOEro pecypca.

KntoueBble cnoBa: paboTocnocobHOCTb, peaykTop, NPpMBOA CUCTEMbl KOCMUYECKOrO
annaparta, YCKOPeHHbIe PeCypCHbIE UCMbITaHNs, Ppecypc, BOMHOBbIE Nepenayn ¢
MPOMEXYTOYHbIMM TENaMMU.

Yangulov V.S. (National Research Tomsk Polytechnic University, Tomsk, Russia)
DIAGNOSTICS OF EFFICIENCY OF PRECISION GEARBOX DRIVE SYSTEM OF
SPACECRAFT IN ACCELERATED TESTING AT ITS RESOURSE

Annotation. The diagnostics of spacecraft gearbox drive system efficiency during its
accelerated resource tests was carried out. The factors that accelerate the process of testing
were justified. The design of devices for transmission parameters control and stand for
production of the resource are given. The results change control parameters obtained in the
course of developments geared their resources are presents.

Keywords: efficiency, gearbox, drive system of the spacecraft, accelerated resource test,
resource, wave transmission with intermediate bodies.

Cypxukos B.I., XopcoB H.H. (®I'BOY BIMO «HaunoHanbHbIn nccnenoBatenbCckuii ToMckunii
NONMTEXHUYECKUI YHUBEpCUTET», r. ToMck, Poccus)

KoHTakTHas nHdpopmauums: ivai954 @ mail.ru; horsov @ tpu.ru

BNUSAHWE NOKANBHOW NMOBEPXHOCTHOW OE®EKTHOCTU HA
NMPOCTPAHCTBEHHO-BPEMEHHbLIE XAPAKTEPUCTUKW SJNTEKTPOMAIHUTHOI'O
OTKJIMKA MPU AKYCTOS3JIEKTPUHECKUX NMPEOBPA3OBAHNAX B
ONINEKTPNYECKNX OBPA3LAX

AHHoOTaums. [MpoeeneHbl UCCnenoBaHNs BANSHUSA NOKabHbIX MOBEPXHOCTHbIX AedDEeKTOB Ha
napameTpbl ANEKTPUYECKOro OTKMKA 32 CHET SABNEHNS MEXAHO3NEKTPUYECKMX
npeobpa3oBaHuii B 06pasLie ¢ NCnonb30BaHNEM MYIbTUCEHCOPHON CUCTEMbI M3MEPEHMIA.
Pa3HOCTHbIM METOLOM MONyYeHbl 3HAYMMbIE Pe3yNbTaThbl pa3nnynii B curHanax ans obpasua c
NCKYCCTBEHHbIMW NOKanbHbIMW fed)eKTaMn Ha MOBEPXHOCTM U AN Toro xe obpasua 6es
negeKToB.

KnroueBble cnoBa: MexaHO3NeKTpMYeckme npeobpas3oBaHns, NMOBEPXHOCTHbIE AeeKThI,

MY b TUCEHCOPHAs CUCTEMA KOHTPONS, 9NEKTPOMarHUTHbIA OTKAWK, CNeKTpanbHble
XapakTepucTuku.

Surzhikov V.P., Khorsov N.N. (National Research Tomsk Polytechnic University, Tomsk,
Russia)

THE INFLUENCE OF LOCAL SURFACE DEFECTS ON THE SPACE-TIME
CHARACTERISTICS OF THE ELECTROMAGNETIC RESPONSE IN THE
ACOUSTOELECTRIC TRANSFORMATIONS IN DIELECTRIC SAMPLES

Annotation. It was carried out research the effect of local surface defects on parameters of the
electrical response due to the phenomenon mehanoelectrical transformations in the sample
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using a multisensor measurement system. Difference method obtained significant results of

differences in the signals for the sample with artificial defects on the local surface and for the
same sample without defects.

Keywords: mechanoelectrical transformations, surface defects, multisensor control system,
electromagnetic response, spectral characteristics.

FOpueHko A.B., Kutaesa M.B., Ko3nos A.B., Oxop3uHa A.B. (PI'6OY BI1O
«HaunoHanbHbIn nccnenoBaTenbCkui TOMCKUIA NONNUTEXHUYECKUIA YHUBEPCUTET», I'. TOMCK,
Poccus)

KoHTakTHas nHcpopmauumsa: niipp @ inbox.ru

JOVNATHOCTUKA ®OTOSNEKTPUYECKX MOLOYNEW B HATYPHbIX YCOBUAX
AHHOTaums. B cTaTtbe onncaHbl nccnegoBaHue paboTbl 1 MPOrHO3 UCMOb30BaHUS CONHEYHOM
SHEepreTUYeckor ycTaHoOBKM U oOTO3NEKTpudeckmnx moaynei (PM) B pernoHax Cnbupu n
HanbHero BocTtoka.

KnioueBble cnoBa: (0OTO3NEKTPUYECKUA MOLY b, CONHEYHAs SHepreTnyeckas ycTtaHoBka,
OmnarHocTuka.

Yurchenko A.V., Kitaeva M.V., Kozloff A.V., Ohorzina A.V. (National Research Tomsk
Polytechnic University, Tomsk, Russia)

DIAGNOSIS OF PV MODULES UNDER FIELD CONDITIONS

Annotation. The article describes research and prediction of using PV system and photovoltaic
modules in the regions of Siberia and the Far East.

Keyword: photovoltaic modules, PV system, diagnostics.

Tpury6 M.B., EBtyweHko I'.C., l'y6apes ®.A., Topraes C.H. (dPI'BOY BINO
«HaunoHanbHbIN nccnenosaTenbCkmMin TOMCKUIA MONNTEXHNYECKUIA yHUBEpCcUTeT», MIHCTUTYT
onTuku atmocgoepsl nM. B.E. 3yesa CO PAH, r. Tomck, Poccus)

KoHTakTHasi uHcpopmauums: trigub @ tpu.ru

JTABEPHbIVI MOHUTOP C BO3MOXHOCTbIO NMOKAOPOBOW PEFMCTPALIIA
N30BPAXEHUI

AHHoOTauums. [pencrasneH nasepHbIi MOHUTOP (Nas3epHbll NPOEKLMOHHbBIA MUKPOCKOM) Ha
OCHOBE yCUNMTENs SpKoCTM Ha napax 6pomMmaa Meam ¢ BO3MOXHOCTbIO peructpaumm
n306paxxeHunst, GOPMMPYEMOro OAMHOYHBIM MMMYbCOM CBEPXCBETMMOCTM. MpoBenEHO
nccnenoBaHve NPoLEeccoB, COMPOBOX AAMOWMNXCA MHTEHCMBHOW (POHOBO 3aCBETKOW, C
NCMoNb30BaHMEM Na3epHOro MOHNTOPA C NOKaAPOBOM perncTpaunel naobpaxenus. Ha
npuMepe nNpoLeccoB ropeHns beHranbckor ceeun n CBC-cTpykTypbl MPOAEMOHCTPUPOBaHA
BO3MOXHOCTb OnpefeneHns CKoOpoCTM NPOTEKaHMs NPOLLECCOB C MOMOLbIO Na3epHOro
MOHUTOpA. TakXe npeactasneHbl pe3ynbTaTbl BU3yanusaLmm npouecca BO34encTens
koarynatopa 9XBY-400 Ha Buonornyeckunii 06bekT (Koxuua sénoka).

KnioueBble cnoBa: akTBHas ONTuyeckas cuctema, nasepHbii MOHUTOP, Nokaaposas
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perncrpauunsd, CKOpoCtHasa CbeMka, nasep Ha napax 6pOMI/I,EI,a mMenn.

Trigub M.V., Evtushenko G.S., Gubarev F.A.,Torgaev S.N. (National Research Tomsk
Polytechnic University, Institute of Atmospheric Optics Siberian Branch of Russian Academy of
Sciences, Tomsk, Russia)

LASER MONITOR WITH FRAME-BY-FRAME IMAGING

Annotation. The laser monitor (laser projection microscope) based on the copper bromide
brightness amplifier with registration of image formed by a single superradiance pulse is
presented. Study of the processes accompanied by an intensive background light is conducted
using laser monitor with frame-by frame imaging. On instances of Bengal candle burning and
self-propagating high-temperature synthesis (SHS) the possibility of processes speed
estimation by means of the laser monitor is shown. Also results of visualization of coagulation
process of biological tissues (apple thin skin) with EHVCH-400 coagulator are presented.
Keywords: active optical system, laser monitor, frame-by-frame registration, high-speed
imaging, cooper bromide vapor laser.

lN'ycenbHukoB M.3., AHnweHko FHO.B., UynkoB H.A. (PI'BOY BINO «HaunoHanbHbIN
nccnenoBatenbCknini TOMCKUIA NOANTEXHUYECKUIA YHUBEPCUTET», IHCTUTYT HepaspyLaroLwero
KOHTpOnNs, kadhenpa Skonornm n 6€3onacHOCTU XN3HEAEATENbHOCTN)

KoHTakTHast nHcpopmauums: ajv @ tpu.ru; gme @ tpu.ru; chulkov45 @ mail.ru
ABTOMATU3ALUNA KOHTPOIIA METEOPOJIOI MHECKUX NMAPAMETPOB

PABOYEIO MECTA

AHHOTaums. B ctatbe paccMoTpeHa peanusaums asTomaTusasumm npouecca n3MepeHus
METEOPOIOrMYEeCKMX NnapamMeTpoB paboyero MecTa, YTo NO3BOJISIET CHU3NTb TPYAOEMKOCTb
atTectauum paboymx MeCT No yCNoBusM Tpyaa.

KnroueBble cnoBa: napameTpbl MUKPOKIMMaTa, atrectaums paboymx Mect, aBTomaTtmaauns
npoLecca n3mMepeHus.

Guselnikov M.E., Anishchenko Yu.V., Chulkov N.A. (National Research Tomsk Polytechnic
University the Institute of Non-Destructive Testing department of ecology and human safety,
Tomsk, Russia)

THE AUTOMATION CONTROL OF WORKING PLACE'S METEOROLOGICAL PARAMETERS
Annotation. The article consider the realization of automation of the measurement of
meteorological parameters of the workplace, thus decreasing the complexity of certification of
workplaces on working conditions.

Keywords: meteorological parameters, certification of workplaces on working conditions,
automation of the measurement process.

PomaHeHko C.B., PapeHkoB T.A., Karupos A.I'.(®BOY BINMO «HaunoHanbHbIM
nccnenoBaTenbCknini TOMCKUIA NONNTEXHUYECKUA YHUBEpPCUTET», . ToMck, Poccus)
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KoHTakTHast nHcpopmauums: drovosek @ tpu.ru, svr @ tpu.ru, einshtein @ sibmail.com
KOMMO3UTHbIV XUHFMOPOHHbBIV OATYMK 019 KOHTPONS pH MPUPOLOHbLIX BOL
AHHOTaums. lNpennoxeH KOMMO3UTHbBIA XUHTUOPOHHbIA OAaT4YnK Ons namepeHns pH
NPUPOaHbLIX 06 BEKTOB B MOMEBLIX 1 NPOM3BOLACTBEHHbIX YCNOBUAX. PedynbTathl onpeaeneHns
pH cTaHoapTHbIX 6ydepHbIX PacCTBOPOB C MOMOLLbIO KOMMO3UTHOrO AaTymKa nokasanm
CPaBHMMYIO CO CTEKNSHHbIM 3N1EKTPOAOM IMHEN-HOCTb U TOYHOCTb U3MepPEeHUin. NMPoYHOCTHbIe
XapakTepucTKn NO3BONSAIOT NPUMEHSATb AATYMK B NPOU3BOACTBEHHbIX U MONEBbIX YCNOBUSIX,
TakK Kak OTCYTCTBYIOT CreunanbHble TpeboBaHUs K YCNOBUSM aKCMyaTaumm, XpaHeH s 1
TPaHCNOPTUPOBKMN.

Knioyesble cnoea: BOOOPOLHbLIV Nokasartesnb, pH-MeTpns, NOTEHUNOMETPUS, XUHTUOPOHHbIV
9NeKTpOa, CTEKNIAHHbIA 9NEeKTPO, paBHOBECHAS KOHLUEHTpaLUS.

Romanenko S.V., Radenkov T.A., Kagirov A.G.(National Research Tomsk Polytechnic
University, Tomsk, Russia)

COMPOSITE QUINHYDRONE SENSOR TO MONITOR pH OF NATURAL WATER
Annotation. Quinhydrone composite sensor was proposed for measuring the pH of natural
objects in the analysis at site and industrial conditions. Results of pH determination standard
buffer solutions using a composite sensor showed comparable with a glass electrode linearity
and accuracy. Strength characteristics allow the sensor to use in analysis at site and industrial
conditions, because there are no special requirements for the use, storage and transportation.
Keywords: hydrogen indicator, pH dimention, potentiometry, quinhydrone electrode, glass
electrode, equilibrium concentration.

CeuHonynos FO.I"., Kynewos B.K., YyxnaHuesa M.M., YuaikuHa E.C., KopHeB B.A. (®I'b
OY BI1O «HauunoHanbHbI nccnenoBatenbCkuii TOMCKUIA MONUTEXHUYECKUIA YHUBEPCUTET», T.
Tomck, Poccus)

KoHTakTHasi nHdpopmauums: uchaikina @ sibmail.com

AITTOPUTMUNYECKOE OBECINEYEHME ABTOMATU3NPOBAHHbLIX NMOBEPOYHbIX
KOMIMJIEKCOB C 3JIEMEHTAMW PACINO3HABAHNA N3OBPAXEHNA

AHHoTauus. CoBpeMEHHbI NOAX0A K pelweHnto NpobneM aBToMaTnsauum NoBepkin
aHanoroBbIX, NoKasblBalwWMx NPOOPOB NpeanonaraeT NOCTPOEHME NOBEPOYHbLIX KOMMIEKCOB
B BUAE 00 beANHEHHBIX C MOMOLLbIO UHTEPCPENCOB NPOrpPaMMHO ynpaBisieMblX KanmbpaTtopos
STaNIOHHbIX CUrHANOB, CPEACTB TEXHUYECKOro 3peHNs U NPUKIaaHoro nporpamMMHoro
obecneyeHusi, KOMNbOTEPA C APYTrMMU BHEWHMMUK YCTPOWCTBAMU ANS pacno3HaBaHus
nokasaHui 1 ynpaeneHusi npoueccom nosepku. Noatomy cuctemy pacnosHasaHus B JaHHOM
cnyyae cnepgyeT paccMaTpuBaTb Kak 4acTb U3MEpPUTENbHOro NpoLecca, a Ka4ecTso
pacno3HaBaHuns B NOSIHON Mepe onpeaensetr TOYHOCTb U3MepeHns. ANroputTMmyeckoe
obecneyeHne N3MepuTeNbHON CUCTEMBI, COAEPXKaLLE annapaTHO-NPOrpamMMHbIi 610k
pacno3HaBaHns n3obpaxeHuns n obecneynBaoWwmn Cbem NokasaHuii Co WKan CTPENOYHbIX
NprbOpPOB, CTPOMTCS Ha KOHLENUMN 0by4atowmx CUCTEM.

KnroueBble cnosa: nHtepnonsaums, curHan, obyyeHue, npnbop, ypaBHeHME, anropuTm.

Svinolupov J.G., Kuleshov V.K., Chuhlantseva M.M., Uchajkina E.S., Kornev V.A. (National
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Research Tomsk Polytechnic University, Tomsk, Russia)

ALGORITHMIC MAINTENANCE OF THE AUTOMATED TESTING COMPLEXES WITH
ELEMENTS OF RECOGNITION OF THE IMAGE

Annotation. The modern approach to the decision of problems of automation of checking of
analogue, showing devices assumes construction of testing complexes in the form of united by
means of interfaces program operated calibrators of reference signals, means of technical sight
and the applied software, the computer with other external devices for recognition of indications
and management of checking process. Therefore the recognition system in this case should be
considered, how a part of measuring process, and quality of recognition to the full defines
accuracy of measurement. Algorithmic maintenance of the measuring system containing the
hardware-software block of recognition of the image and providing | will eat indications from
scales of switch devices, is under construction on the concept of training systems.

Keywords: interpolation, a signal, training, the device, the equation, algorithm.

HukoneHko K.B., FOpueHko A.B. (PI'BOY BINMO «HaunoHanbHbI nccnenosaTenbCkum
ToMCKMIA MONUTEXHNYECKUIA YHUBEPCUTET», I. TOMCK, Poccus)

KoHTakTHasi nHdpopmauums: rubos_saboteur @ mail.ru

TEXHOJIOIMMN4A PLC N EE NMEPCMNEKTUBbLI B PASBUTUN ACKY S

AHHOTaums. B naHHOM cTaTbe paccMaTpuBaloTCs NepPCneKkTUBHbIE HANpPaBneHUs PasBnTuns
nepenayun gaHHolx B ACKY 9 (AUUC KY3). B yactHocTn PLC ( PowerLineCommunication)
NPUMEHNTENbHO K Poccuiickoi cucteme anekTpocHabxeHns. PaccmaTtpusatoTcs naoch
MUHYCbI LaHHO TEXHONOrMK B cpaBHeHun ¢ apyrumn. B HA TIY B 10-m kopnyce 6bina
nocTtpoeHa akcnepumeHTanbHas ACKY 3. lNpoeeneHbl uccnegosaHns ncnonososaHns PLC B
antoMMHNEBON N MEeHOW 3/1eKTPOMNpPOBOAKE.

Kniouesble cnoBa: ACKY3, AINC KY3, reHepupytowas anektpmuyeckas ceTb, CBSA3b Mo
CUNOBOW CeTn.

Nikolenko K.V., Yurchenko A.V. (National Research Tomsk Polytechnic University, Tomsk,
Russia)

PLC TRICHOLOGY AND ITS PROSPECTS IN THE DEVELOPMENT OF AMR

Annotation. This article discusses the prospects for development of data transmission in AMR.
In particular, PLC (PowerLineCommunication) for the Russian elec-tricity system. Pros and cons
of this technology in comparison with others are considered. In TPU in the 10th building
experimental AMR was built. The use of PLC in aluminum and copper wiring was researched.
Key words: AMR, generating electrical network, PLC.

Karupos A.l'., PomaHeHko C.B. (PI'BEOY BINO «HaunoHanbHbI nccnenoBaTenbCckuia
TOMCKMWIA MONUTEXHNYECKUIA YHUBEPCUTET», ToMCK, Poccus)
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MOBbIWEHWE TOYHOCTU USMEPEHUA KOHOYKTOMETPUYECKOIO CUITHANA TPU
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KOHTPOJE COCTOAHNA NOBEPXHOCTHbLIX BOL,

AHHOTauums. B ctatbe onncaH NpuHLMN NOBLIWEHNS TOYHOCTN N3MEPUTETIbHBIX CXEM
KOHZLYKTOMETPOB, MPX KOTOPOM MOTrPELHOCTb M3MEPEHMUS MOXET OblTb 0AMHAKOBO BO BCEM
onanasoHe N3MepsieMori NPOBOAMMOCTMN. DTO AOCTUraeTCs HOPMUPOBAHNEM BbIXOLHOMO
HanpPsi>XeHNst Ha KOHAYKTOMETPUYECKOI SiHelike, KOTOPOE He 3aBMCUT OT NPOBOAVMMOCTM
pacteopa. [laHHOe CXEMOTEXHUYECKOE PELLEHNE HE NPUBOANT K YBETMYEHMIO CTOMMOCTM
KOHeYHoro npubopa n MoxeT ObiTb PEKOMEHAOBAHO NPV peann3aunm KOHAYKTOMETPOB
MPOMBbIWNEHHOrO 1 y4ebHO-nabopaTopHOro Ha3HavYeHus.

KntoueBble cnoBa: KOHTakTHast KOHOYKTOMETPUS, KOHAYKTOMETpUYeckas siyeiika, cxema
npeobpa3oBaHus, aHanoroBo-UMEPOBO NpecbpasoBartesb, CONPOTUBEHNE.

Kagirov A.G., Romanenko S.V. (National Research Tomsk Polytechnic University, Tomsk,
Russia)

ENHANCE THE ACCURACY CONDUCTIVITY SIGNAL FOR THE TESTING OF THE STATE
OF SURFACE WATER

Annotation. This article describes the principle of increasing the accuracy of measuring circuits
conductometers in which measurement error may be minimal over the entire range of the
measured conductance, the output voltage at the conductivity cell is normalized does not
depend on the conductivity of the solution. This circuit solution is not more costly cost of the final
device and can be recommended for implementation conductometers industrial, educational
and labo-ratory purposes.

Key words: contact conductometry, conductivity cell, the scheme of conversion, analog-digital
converter, resistance.
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