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scatter characteristics of blades airfoil part are found. The calculation technique is developed for Monte-Carlo modeling of
blade bending natural frequency dispersion. The experimental technique is developed to measure blade natural frequencies
using scanning laser vibrometry. Experimental research of bending natural frequencies for the set of blades is made. Statistical
characteristics of frequencies dispersion are found. Verification of Monte-Carlo modeling technique is carried out. It is found
that natural frequency dispersion characteristics dependency on blade dimensions scatter limit is linear. Developed calculation
technique and results may be used to reasoning of size scattering limits from the point of view resonance vibrations excluding.
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Pa3paborana MeToaHKa, KOTOpast MO3BOJSAET OLEHUTH CHIKEHHE YCTAIOCTHOM MPOYHOCTH JIOTIATOK KOMIIPECCopa aBH-
AIVOHHOTO JIBUTATEIs! MPH TOBPEKICHUH TOCTOPOHHNMH IPEAMETaMH 0e3 IPOBEACHUS TPYJOEMKHX YCTAIOCTHBIX UCIIbI-
TaHWI HAaTYPHBIX JIOTIATOK C KOHIIEHTpaTopaMi. MeTo/ika OCHOBAaHA Ha MCTIONB30BaHIH MPEACTAaBICHHS 00 3((PEeKTHBHOM
Kod(PUIIEHTe KOHIIEHTPAIIMN HANPSHKCHUH OT MOBPEXKICHHS KaK (DYHKIMH TEOPETHIECKOro Kod(puImeHTa KOHIIEHTpa-
1M, omnpezensemMoro Gopmoii n pasMepamMi SKCILTYaTallHOHHOTO MOBPEXICHHUS, M KO3 (HUIIEHTa TyBCTBUTEIHOCTH K
KOHIIEHTpAIMH HaIPSDKEHNH, 3aBUCSIIEro OT MaTepyalia, TepMooOpabOTKH, apaMeTPOB COCTOSHUS IIOBEPXHOCTHOTO CJIOSL.
KoadduipenT qyBCTBUTENBHOCTH K KOHIIEHTPAIMH HANIPSDKEHNH OMpPeIeNsAeTcs! MyTeM CTaHIapTHBIX YCTaJOCTHBIX UCIIBI-
TaHWH [WIMHIPHYSCKUX 00pa3IoB C KOJBIEBBIM Haape3oM. [IpoBeneHo pacueTHoe MccieioBaHNe MOJeH HaNpsDKEHNH 1
TEOPETHIECKHX KOA(D(PUIIMEHTOB KOHLIEHTPAIINN HAMPSLHKEHHH B TaKUX oOpasnax. [lomyueHa 3aBUCHMOCTD TEOPETHIECKOTO
Kod(UIIeHTa KOHIICHTPAIlMHY HAIIPSDKEHNH B 00paslie OT paJiiyca B BEPIIMHE Hape3a-KOHIIEHTPaTopa.
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A technique is developed to estimate fatigue strength loss of aircraft engine compressor blades under foreign object damage.
The technique gives an ability to get the fatigue strength estimation without laborious fatigue tests of real blades. The technique is
based on representation of effective stress concentration as the function of geometry stress concentration factor and factor of stress
concentration sensitivity. The geometry stress concen-tration factor is determined by blade damage shape and sizes. The stress
concentration sensitivity factor is de-termined by material, heat treatment, surface layer characteristics. The stress concentration
sensitivity factor may be experimentally found as result of routine fatigue tests of cy-lindrical shape specimens. The specimen has
an annular notch as stress concentrator. Numerical analyses of stress field in the specimen and geometry stress concentration factor
is carried out. It is found a dependence of geometry stress concentration factor in the specimen on radius of vertex of the notch.

NH®OPMAIIMOHHBIE TEXHOJIOI'MX B TIPO®ECCUOHAJBHOM OBPA3OBAHUUN
Hogroponosa H.I'., Uyoapkosa E.B.

OI'AOY BIIO «Poccuiickuil rocyaapcTBEHHbIH MpodheCcCHOHaIBHO-IIE[arOrn4eCKU YHUBEPCUTETY,
Exarepun0ypr, Poccus (620012, r. ExarepunOypr, yn. MammuoctpouTtenei, 11)

B mH(opMaIoHHO HACKIIIEHHOM MHPE CHCTeMa 00pa3oBaHusI IOJDKHA (DOPMUPOBATH TAKHE HOBBIC Ka4eCTBA BBITYCKHIKA,
KaK KOMITETeHTHOCTb, HHUIMATHBHOCTb, THHOBALMOHHOCTh, MOOMIIBHOCT, THOKOCTb, TMHAMH3M U KOHCTPYKTUBHOCTB. [Ipero-
JIaBaTeITI0 HEOOXOIMMO 3aHHTEPECOBATh CTYACHTa B 3((hEKTHBHOM HCIIONE30BAHNN  MH(OPMAIMOHHBIX TEXHOJIOTHIA, TTOKA3aTh
HACKOJIbKO PACILIMPSITCS TOPH30HTBI 3HAHHH CTY/IEHTA, BHIPACTET €r0 CAMOOLICHKA, YBEIIMUHUTCS €10 MPO(ECCHOHANBHBIH TTOTeH-
1mait. CoBpeMeHHbIE HHCTPYMEHTAIBHBIE CPEZICTBA OTKPBIBAIOT IIMPOKUE MEPCIIEKTHBEI TS BU3yaM3alii 1 HHTEPAKTUBHOCTH
yudeOHoro nporiecca. [TpumeneHne rpaguueckix 0ObEKTOB B y4eOHBIX KOMITBIOTEPHBIX CHCTEMaX TO3BOJISET HE TOJIBKO yBEIH-
YUTH CKOPOCTH TIepe/Iadr HHPOPMAIH 00ydaeMOMY 1 TIOBBICHTH YPOBEHB €€ MOHNMAHIs, HO U CIOCOOCTBYET Pa3BHTHIO TAKHX
BaKHBIX JUTSl CIELMAIMCTA JIO0O0H OTPACIIM Ka4eCTB, KaK HHTYHIIHS, IPO(ECCHOHAIBHOE Yy The, 00Pa3HOE MbIIILICHHUE.
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In the world sated with information educational system should form such new streaks of graduating students as competence,
initiativity, innovativeness, mobility, flexibility, activity and constructability. Teacher should awake students’ interest in the sphere
of effective usage of information technologies and show them how their knowledge will become wider, their self-appraisal
will increase, their professional potential will become higher. Modern tools open up broad prospects for visualization and for
interactivity of the educational process. The use of graphical objects in educational computer systems allows not only to increase
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the speed of information transfer, the pupil and raise the level of its understanding, but also contributes to the development of
such important for professionals in any industry qualities of intuition, professional flair, creative thinking.
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Hccnenoano BiIusiHME KOMOMHUPOBAHHOTO, AJIEKTPOBHOPAIIIOHHOTO OIS HA Mpoliece GOpMHUPOBAHMS U3 YaCTHI]
METAUTNYECKOTO HATTOJIHUTEJIS LIEIIOYEYHbBIX CTPYKTYP B KJIEEBBIX IPOCIIOHKAX COCIMHEHUI Ha HATTOJTHEHHBIX KJIESX B He-
OTBEPKICHHOM COCTOSIHMH. [ToKa3aHo, 4TO MPH BO3/ICHCTBIN HA HEOTBEPIKICHHYIO KIJIEEBYIO ITPOCIONHKY AEKTPOBHOpa-
LIMOHHBIM TIOJIEM 3a cYeT 00pa30BaHMS LETOYEK U3 YACTHUIL HATTONHUTENS MOBBIIIACTCS TEIIOMPOBOAHOCTD MPOCIONKH.
[oBblmIeHHE HAMPSHKEHHOCTH JIEKTPUYECKOTO TT0JIs1, YaCTOThI MEXaHMYECKHX KOoJIeOaHHH, KOHIEHTPAINH HATlOJIHUTE-
J ¥ €r0 JUCTIEPCHOCTH MPHBOIHUT K POCTY MPHUBEICHHOMN TEIUIONPOBOJHOCTH KJICEBBIX MPOCIOCK. 32 CYET MOBBIILICHUS
MAacChl OT/IETBHBIX YaCTHIl HAITOJIHHUTENS PACTEeT CHJIa UX B3aUMOJCHCTBUS O[] BIMSIHUEM SJIEKTPHYECKOTO MOJIs, Y4TO
TIPUBOIUT K YBEJITHYCHHUIO TETUIONPOBOIHOCTH HAMOIHEHHOI KIIeeBOH IPOCoiiku. BosielicTBHE SIIEKTPOBHOPAIHOHHBIM
THOJIEM Ha KJICEBBIC MPOCIIONKH U3 JIUCIIEPCHOHANIONHEHHBIX KJIEEB TAKKe MOBBIIIACT MPOYHOCTh KIEEBBIX COSIMHEHUH.
TTpennaraemasi TEXHOJIOTUSI MOKET HAaHTH MPUMEHEHHE B HAYKOEMKHX 00JIACTSIX COBPEMEHHOM TEXHHUKH.
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The effect of the combined, electric-vibrating field on the formation of the particles of metallic filler of chain structures
in adhesive interlayers of compounds on filled adhesives in the uncured state is examined. It is shown that at influence on the
uncured adhesive layer by electric-vibrating field due to the formation of chains from filler particles the thermal conductivity of
the interlayer increases. Increasing the electric field stress, frequency of mechanical oscillations, the filler concentration and its
dispersion results in increase of given thermal conductivity of adhesive layers. Due to the increased mass of the individual filler
particles their strength under the influence of the interaction of the electric field increases, which leads to an increase in thermal
conductivity of filled adhesive layer. Exposure to by electric-vibrating field of on the adhesive layer of dispersed-filled adhesive
also increases the strength of adhesive joints. The proposed technology can be used in high-tech fields of modern technology.
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PaccmarpuBaetcst mpobnema MorydeHHs MOIUMEPHBIX KOMITO3UIIMOHHBIX MAaTepHaliOB MOBBIIICHHOH TEIIONPO-
BoHOCTH. Ipe/iokeH MeTo 1 MOAAM(HUITPOBAHYS IUCIIEPCHOHANIOJIHEHHBIX TOJIMMEPHBIX KOMIIO3UIINIT ITyTEeM BO3JIeH-
CTBHUS Ha HUX ITyITCUPYIONIMM MAarHUTHBIM MOJIEM. DKCIIEPUMEHTATbHBIMU HCCICIOBAHMAMHE TTOKAa3aHO MOBBIIICHNE
k03 (HUIMEHTa TEIUIONPOBOJHOCTH SIOKCUIHOM KOMITO3HIMU C AMCIIEPCHBIMU HAIOJIHUTEISIMH (heppOMarHUTHOM
MPHUPOBI TIPH 00pabOTKe MyAbCUPYIOIIUM MAarHUTHBIM ITIOJIEM HANpPsHKEHHOCTHIO 10 24-104 A/M u mepuomoM uM-
nynabcoB 10 10 . YeTaHOBIICHO BIIMSIHUE MPUPOABI HATTOIHUTEIIS HA TEIIOIPOBOHOCTD 00PA3IioB B OTBEPIKICHHOM
cocrossHud. IlomydyenHsiii 3 PeKT MOBBIIICHUS TEIUIONPOBOAHOCTH KOMITO3UIIHU, 00pabOTaHHOW B ITyIbCHPYIOLIEM
MarHUTHOM II0JIe, OOBSICHSIETCSI 00pa3oBaHKEM OoJiee TNIOTHO YHMAaKOBaHHBIX TEILIONPOBOISIIUX LEIOYEeK U3 YaCTHUI]
HaroJHUTeNs. Hapsmy ¢ TermmonpoBOgHOCTBIO HCCIEA0BANIOCH BINSHUE ITyIECUPYIOIET0 MATHUTHOTO IO Ha MeXa-
HHYECKHE CBOMCTBA 00pabOTaHHBIX MOJIUMEPOB. YCTAHOBIICHO 3HAYNTEILHOE HOBBIIICHUE MUKPOTBEPIOCTH, MOU(H-
LIMPOBAHHOM B IYJIbCUPYIOIIEM MarHUTHOM I10JI€ OTBEPKAEHHOM HAIIOJHEHHOM MOJTUMEPHON KOMITO3UIIMH.
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The problem of production of polymer composite materials with increased thermal conductivity is examined. A
method of modifying of dispersed filled polymer compositions by impact on them by pulsed magnetic field is suggested.

HAYYHOE OBO3PEHIVIE Ne 2



