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sizes in the range of 1.5 to 4.5 microns. Results of quasistatic uniaxial tensile and compresion show that the alloy in the
ultrafine-grained states has higher yield strength, limit of tensile strength and limit strain degree. Formation of fine-grained
structure of the alloy AMg6 ensuring a higher microhardness yield strength , tensile strength degradation, reached after
two orthogonal passes ECAP at 200 © C. It was founded that after orthogonal equichannel pressing AMg6 alloy acquires
asymmetry values of strength properties (yield strength and tensile strength degradation) in tension and compression.

OCOBEHHOCTHU ®OPMHUPOBAHUS CTPYKTYPbI CBAPHOI'O COEJWHEHMUSI,
MNOJTYYEHHOT'O CBAPKOU TPEHUEM C HEPEMEIINBAHUEM

Kony6aes E.A.'?

1 UnctutyT dhusuku npounoct u matepuanoseaenus CO PAH,
r. Tomck, Poccust (634021, r. Tomck, ip. Akagemudeckuii, 2/4), e-mail: eak@ispms.ru
2 HanonamnbHeIN HccnenoBaTenbckuil ToMCKUil MOMUTEXHUYECKUH yHUBEpCHTET, T. Tomck, Poccus
(634050, r. Tomck, npocniekT Jlenuna, 30)

B crarbe 00Ocy»xkatoTcss 0COOEHHOCTH TpoLiecca CBAPKU TPEHUEM C MepeMeninBanueM. [IpoBoaurcst anamus oc-
HOBHBIX MEXaHH3MOB ()OPMHUPOBAHUS CTPYKTYPHOTO COCTOSTHHS MaTepuala, oBEPrHyTOr0 BO3ICHCTBHIO HHTCHCHBHON
IIACTUYECKOH Aedopmanuy 1 Temneparypsl. [Ipu ncciaenoBanin MexaHn3MoB (POPMUPOBAHUS CTPYKTYPBI CBAPHOTO CO-
€IMHEHUS IIPEe/UIaracTCcs UCIOIb30BaTh IOAXObI, OINKCHIBAIONINE [IOBEACHUE META/LUIOB U CIUIABOB, I1OABEPraOIUXCs
TEpPMOMEXaHHYECKOMY BO3/ICHCTBHIO B mpolecce TpeHus ckonbxeHus. [Ipu texnomornueckom Bueapenun CTII B or-
paciisix SKOHOMUKH BaKHOH 3ajaueil sIBISIeTCs NCCIeI0BaHIE MEXaHN3MOB U BBISIBIICHUE (PU3UUESCKUX 3aKOHOMEPHOCTEH
(opMHUPOBaHUS CTPYKTYPHOTO COCTOSIHHSA U (JaKTOPOB, IIPUBOAALINX K 00Pa30BAHUIO CTPYKTYPHBIX HEOIXHOPOAHOCTEH 1
HECIUIOIIHOCTEeH B METaJlIe TIPX OJHOBPEMEHHOM MHTEHCHBHOM IIACTHYECKOM JS(OPMUPOBAHUI M TEPMHIECKOM BO3-
JeCTBUH, KOTOPBIM MaTepHall OABEPraeTcs B 30He (POPMUPOBAHUS CBAPHOTO COSMHEHHS B IIPOLIECCE CBAPKU TPEHUEM
¢ nepememmBanueM. O0anast 3SHaHUAMH O MEXaHH3MaxX (POPMUPOBAHMS CTPYKTYPHOTO COCTOSIHHS B 30HE IIIBAa M OKOJIO-
IIOBHOI1 30HE M O NPUYMHAX BO3HUKHOBEHHUs NE(EKTOB B KOHKPETHOM MaTepHalie U UX CBS3U C YCIOBHAMHU TepPMOMeE-
XaHWYECKOTO BO3AEHCTBUSI MOXKHO IEJICHAIPABICHHO YIPABISTEH MTapaMeTPaMy CBapKH UL TTOTydeHHs Oe31e(eKTHBIX
CBapHBIX COEIMHEHUH, TOTyYEHHBIX COBPEMEHHBIM M SKOHOMHYECKH BBITOIHBIM CIIOCOOOM CBapKH.

DISTINCTIONS OF STRUCTURE FORMING OF WELDED JOINTS PRODUCED
BY FRICTION STIR WELDING

Kolubaev E.A.!?
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Tomsk, Russia (634021, Tomsk, pr. Akademicheskii, 2/4)
2 National Research Tomsk Polytechnic University, Tomsk, Russia
(634050, Tomsk, pr. Lenina, 30)

In this paper the characteristics of the process of friction stir welding are discussed. The analysis of the basic
mechanisms of the structural state in the material after being exposed to severe plastic deformation and temperature. In
the study the formation mechanisms of the structure of the welded joint is proposed to use approaches that describe the
behavior of metals and alloys, subjected to thermo-mechanical effects in the process of sliding friction. Implementation
of FSW technology in sectors there is an important task to study the mechanisms and identify the physical laws and the
formation of the structural state of the factors leading to the formation of structural inhomogeneities and discontinuities
in the metal during intensive plastic deformation and thermal stresses to which the material is exposed in the area of
welded joint formation during friction stir welding. Having knowledge about the mechanisms of formation of the
structural state in the weld zone and heat affected zone and the causes of defects generation in material and their
connection with the terms of the thermomechanical effect can be selectively controlled welding parameters to produce
defect-free welded joints produced by modern and cost-effective way of welding.

OB YCTOHWYUBOCTHU CUCTEM JUHENHBIX JU®PEPEHIIUATIBHBIX
YPABHEHUU BTOPOI'O, TPETBET'O 1 YETBEPTOI'O ITOPAJIKA

Konamenko A.B., Poquonona I'.C.

I'BOY BIIO «CmoneHCKui rocyaapcTBEHHbIH YHUBEpcHTET», CMONeHCK, Poccus
(214000, r. CmoreHck, yi. [IpsxeBanbckoro, 4), e-mail: rectorat@smolgu.ru

B pabote paccMaTpuBaroTCs CHCTEMBI TMHEWHBIX U (epeHIMaNbHBIX YPAaBHEHUH BTOPOTO, TPETHETO M YeTBEp-
TOT'O MOPSIJIKOB € MTOCTOSIHHBIMU KOA(D(HUIIMEHTaMH, a TAK)KE COOTBETCTBYIOIINE BO3MYIIIEHHbIE CHCTEMBI B CMBICIIE BO3-
MyIIeHHs K03 PUIMEHTOB HCXOMHBIX cucTeM. OCHOBHBIM BOIIPOCOM, N3y9aeMbIM B JaHHOW CTaThe, SIBISIETCS BOIPOC
YCTOMYMBOCTU U ACUMITOTHUYECKOM YCTOWYMBOCTU PEILIEHHH COOTBETCTBYIOLIMX cucTeM 10 JlsmyHoBy. Ilosyuenst
MOAN(UITIPOBAHHBIEC YCIOBHS YCTOWINBOCTH B TEPMUHAX KOA(P(UIIMEHTOB MaTPHI[ JAaHHBIX CHCTEM JTMHEHHBIX JU]-
(epeHIMaNbHBIX yPaBHEHUIT, TPUYEM OCHOBHBIE TEOPEMBI TAHHOH pabOoTHI Cozlep)KaT Kak HeOOXOANMBIE, TaK U JJOCTa-
TOYHBIE YCIOBHUSI yCTOHINBOCTH. KpoMe TOTo, MOTydeHb! pe3ynbTaThl, Kacalomuecs YCTOHINBOCTH COOTBETCTBYIOMINX
BO3MYILEHHBIX cucTeM. Takxke paboTa COPOBOKAASTCSI KOHKPETHBIMU IPUMEPAMH, B KOTOPBIX MILTIOCTPHPYETCS IPH-
MCHEHHE HOBBIX ITOTYYSHHBIX MOIU(DUIIMPOBAHHBIX YCIOBHH. Pe3ynbraTs! faHHON pabOTHI MOTYT OBITH MOJNE3HBI IS
BCEX HCCIIeIoBareliel, 3aHIMAIOIINXCsl MaTeMaTHYECKUM MOJICTIMPOBAaHHEM JIIOOBIX PealbHbIX 3ajad, IPH CO3IaHUU
MOJIeNeH KOTOPBIX NCTIONB3YIOTCS CHCTEMBI THHEHHBIX T ((epeHIINANBHBIX yPaBHEHUH.

HAYYHOE OBO3PEHUE Nel
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ABOUT STABILITY OF SYSTEMS OF THE LINEAR
DIFFERENTIAL EQUATIONS SECOND THIRD AND FOURTH LOCK

Konashenko A.V. Rodionova G.S.

Smolensk State University, Smolensk, Russia
(214000, Smolensk, Przhevalskogo street, 4), e-mail: rectorat@smolgu.ru

In this paper we consider the linear differential equations of the second, third and fourth order with constant coefficients,
and the corresponding perturbed system in terms of the perturbation of the coefficients of the original systems. The main question
studied in this paper is the question of stability and asymptotic stability of solutions of the corresponding systems of Lyapunov.
The modified stability conditions in terms of coefficients of matrixes of data of systems of the linear differential equations are
received, and the main theorems of this work contain both necessary and sufficient stability conditions. The results concerning
stability of the relevant indignant systems are received. Also work is accompanied by concrete examples in which application
of the new received modified conditions is illustrated. Results of this work can be useful to all researchers who are engaged in
mathematical modeling of any real tasks at which the creation of models systems of the linear differential equations are used.

PABHOBECHE 110 H31IY B CTAHIMOHAPHOM COCTOAHHUU
B MHOT'OITAT'OBOU MOJIEJIM IBOMHOI'O 3AKPBITOI'O AYKIIMOHA

Konaparnes A.10.!?
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2 UIIMU KapHI[ PAH, Ilerpo3aBoack, Poccust (185910, Ilerpo3aBonck, yi. [lymkunckas, 11),
e-mail: kondratev@krc.karelia.ru.

PaccmarpuBaeTcsl TEOpPETUKO-UTPOBas MOJE]Ib MHOTOLIATOBBIX CAENIOK MEXIY IPOJaBIAMHU U MOKYNATEISIMU.
IIpennoxena Moaenb ¢ OECKOHEYHBIM YHCIOM IAroB, AUCKOHTUPOBAHUEM, YXOJIOM COBEPILIMBIINX CAENKY M MOCTY-
IJICHUEM HOBBIX IIPOZIaBLOB U IOKymarenel. Mccneayercs cuTyanus Ha pbIHKE, KOIZIa yXOJ OJHUX UIPOKOB KOMIICHCU-
pyeTcsi IPUXOAOM HOBBIX, B PE3y/bTaTe Yero pacipeeaeH s MPoJaBIOB U MOKyNaTeaeil He MEHAIOTCS OT Iara K Iiary.
Kaxxaprii urpok obnasaet mpuBaTHONW HH(OpPMAIHEil 0 pe3epBHOI IIeHe, KOTOPYIO He 3HaeT pyroi urpok. PesepBHbIe
LIEHBI SBISAIOTCS CIy4alHBIMM BETMUMHAMU C IIPOM3BOIBHBIMU PacIpefeeHns MU BeposiTHocTel.  Crernka mpouc-
XOIMT, €CIN TPeUIOKeHHas [IeHa ITOKyTIaTeNsl IPeBOCXOANT OOBSBICHHYIO IeHy npoxaBia. Haiineno GaiiecoBckoe
paBHOBECHE CO CTPOTO BO3PACTAIOIIMMH CTPATETHSIMH UI'POKOB KaK PELICHUE CHCTEMbl HHTETPO-Tu(hepeHIIHaTbHBIX
ypaBHeHHH. J[okazaHo HEOOXOIMMOE 1 I0OCTaTOYHOE YCIOBHE JUISl CTPATETHii TOPOTOBOTO THIIA C (PHKCHPOBAHHOM Iie-
HOM ObITh paBHOBecHeM. [TokazaHo, 4TO MPU OTpaHUUIEHHBIX IUIOTHOCTSX pacHpeaeleH s Pe3ePBHbIX LIeH UTPOKOB U
IIPY TUCKOHTHPOBAHUH JOCTaTOYHO OJIM3KOM K €IHUIIE PABHOBECHE C TIOPOTOBBIMH CTPATETHSMH CYIIECTBYET.

NASH EQUILIBRIUM FOR STATIONARY STATE
IN MULTISTEP BARGAINING MODEL

Kondratev A.Y.!?

1 Petrozavodsk State University (33, Lenin Str., 185910, Petrozavodsk, Rep. of Karelia, Russia)
2 IAMR Karelian Research Centre of RAS (11, Pushkinskaya Str., 185910, Petrozavodsk,
Republic of Karelia, Russia), e-mail: kondratev(@krc.karelia.ru

We consider a game-theoretic multistep bargaining model with incomplete information related with deals between
buyers and sellers. A player (buyer or seller) has private information about his reserved price. Reserved prices are random
variables with known probability distributions. Each player declares a price which depends on his reserved price. If the bid
price is above the ask price, the good is sold for the average of two prices. Otherwise, there is no deal. We investigate model
with infinite time horizon and permanent distribution of reserved prices on each step. Two types of Nash-Bayes equilibrium
are derived. One of them is a threshold form, another one is a solution of a system of integro-differential equations.

JETEKTOP CMA3AHHOCTHU U PACOOKYCHUPOBKHU HA OCHOBE MOJEJIU TEKCTA
Koctioxos M.B.

000 «Abullpomakmm», Mocksa, Poccust (109390, r. MockBa, yi. 1-1 Texkctunbimkos, 1. 12/9, oduc 2),
e-mail: mikhail kostyukov@gmail.com

B pabote paccmarpuBaeTcsi HOAXOJ K ACTEKTUPOBAHUIO CMa3a M pac(hOKyCHPOBKH JOKYMEHTOB Ha OCHOBE MOJIEIIH
TEKCTa, TOCPEACTBOM aHaJIN3a BTOPOH MPOU3BOAHOM (DyHKIIHMH SIPKOCTH, IIOCTPOCHHBIX B OKPECTHOCTSIX TPAHUI] 00BEKTOB
M0 HANpPAaBICHHUSM IpaJieHTa pKOCTH. [laHbl ONMMCcaHne MOJICNH TEKCTa, MPUMEPhl HCKaKEHHBIX H300paXkeHnil TeKCTa,
PEKOMEH/IAIMH 10 BBIOOPY OOBEKTHBHBIX MOKa3aTeleil, HA OCHOBAaHHH KOTOPBIX MOKHO BBISIBUTH HAJIMYUE WIIH OTCYT-
cTBHE cMa3a u pachokycupoBku. [IpessiorkeH crnocod, Mo3BONSIONINIT TepeBECTH BEIOPAHHBIE TOKA3aTENN K YHCIOBBIM
NpU3HaKaM, HHBAPUAHTHBIM K PA3IMYHbIM BHIAM HEPaBHOMEPHOCTEH CPE JIOKAJIbHBIX XapaKTePUCTUK aHAIN3HUpye-
Moro n300pakeHust. Onucanbl 0COOCHHOCTH MOCTPOCHUS KiacCH(UKaTOpa Ul JaHHOW 3a/1a4i. YIelIeHO BHUMaHHE BO-
TIpOcaM IPOU3BOIUTEIHHOCTH UCIIONIb30BAaHHBIX aITOPUTMOB. OCHOBHOI aHAN3 U MOJIyYeHNE XapaKTePHBIX MPH3HAKOB
00BEKTOB peanu3yercs: Ha n300paXkeHnH pasHulibl rayccua (DoG), 4To UMUTHPYET (BYHKIMIO 3pEHHS YeJIOBEKa.
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