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AHHOTAIINU

VAK 517.925.51

Anexkcauapos A.10., ZKabko A.Il. O paBHOMEpPHOII AUCCUTIATUBHOCTA HEJIUMHEHHBIX
HecraruoHapHsbix cucreMm // Becru. C.-Ilerep6. yu-rta. Cep. 1. 2013. Bpmr. 3. C.3-11.

B pabore uzydaercss HEKOTOPBIH KJACC HEJIMHEHHBIX HECTAIlMOHAPHBIX cucTeM uddepeH-
nuaJbHBIX ypaHeHuil. [Ipeamoaraercs, 9To mpaBble YacTH pacCMATPUBAEMBbIX YPaBHEHUIA TIPET-
CTaBJIAIOT COOOM OHOPOJIHBIE (DYHKIIUUA OTHOCUTEJIBHO (DA30BBIX IIEPEMEHHBIX HOPSIIKA OJHOPOJI-
HOCTH, MEHbIIero eauHuIbl. leab paboThl — HOJyYUTH JOCTATOYHBIE YCJIOBUSI PABHOMEPHOMN JHC-
CHUTIATUBHOCTH CHCTEM TAKOTO BHU/IA.

IIpemioxken crrocobd ToCTpoeHnsT HECTAIMOHAPHBIX DyHKIM JIamyHOBa, C TOMOIIBIO KOTOPO-
r'o y/aJI0Ch JI0Ka3aTh, YTO U3 ACUMIITOTUYECKOM YyCTONYMBOCTU HYJIEBOI'O PEIIEHUs] COOTBETCTBYIO-
et yCpeTHEHHOM CUCTEMBI CJIeyeT paBHOMEpDHAas JUCCUMATUBHOCTh MCXOJHONW HECTAIMOHAPHOMN
cucrembl. OnpesiesieHbl KIacChl BO3MYIIEHH, He HAPYIIAIONUX PABHOMEPHYIO JUCCUIIATUBHOCTD
Jayke B CIydae, KOT/a WX MOPSITOK MPEBBINIAET MOPSIIOK OTHOPOIHOCTH HEBO3MYIIIEHHBIX YpaBHEe-
HUM.

B orsmmyne oT u3BeCTHBIX PE3yJIbTATOB, yCTAHOBJIEHHBIX Ha OCHOBE METOJIA YCPE/IHEHUs], B Ha~
CTOSIINIEl CTaThe He MPEJITOIaraeTCsl, 9TO B TPABBIX JACTSIX U3YYIaEMbIX yPABHEHUN IPUCY TCTBYET
MaJIblit mapamerp. JluccunmaTuBHOCTE 0beceanBaeTCst 38 CIET MOPSIIKOB OTHOPOTHOCTH.

Karouesvie caosa: HeCTAIMOHAPHBIE CUCTEMBI, JUCCAIIATUBHOCTD, OJIHOPO/IHbIE (DYHKIUU, Me-
TOJT ycpeaHeHus, dyHKIuu JIsmyHosa.

Bubmmorp. 19 nass.

VK 519.7

Amvenuua H.O. IIpumeHenne npoTOKOJIa JIOKAJIBHOTO I'OJIOCOBAHUSI JJIsI AEII€HTPAIN-
30BaHHOU OAJIAHCUPOBKU 3arpy3Ku CETH C II€PEMEHHOIl TONOJIOrueil U momexamu B
n3mepenusix // Becrn. C.-Ilerep6. yu-Ta. Cep. 1. 2013. Bopmr. 3. C. 12-20.

B craTbe uccieyercss npuMeHNMOCTD IPOTOKOJIA JIOKAJILHOT'O TOJIOCOBAHUST JIJIsI JICIIEHTPAJIH-
30BaHHOI 6AJIAHCUPOBKY 3arPy3KHU CETHU C IEPEMEHHOM TOIIOJIOIUEH U IIOMeXaMy B U3MEPEHUSIX [IPU
HECTAIMOHAPHON MOCTaHOBKe 33/1a9u. [0y YeHHbIE TEOPETHYECKIE PE3YIHTATHI UIITIOCTPUPYIOTCST
IpUMEPAMU UMHUTAIIMOHHOTO MOJIEIMPOBaHusi. PaccMaTpUBaeTCst CHCTEMa, C TI€PEPACIIPeieIeHIEM
3aj1anuii u 6e3 nepepacupeeienus. [lokazaHo, 4To ajanTUBHAs MyJIBTHAT€HTHAS CTPATErHS C e~
pepacIpeieIeHreM 33/ IaHui MeK/1y COCE/SIMU CYIIECTBEHHO JIYUIIe CIIPABIISIETCSI C PACIIPE/IEICHI-
eM 3aJIaHUl, YeM CTpaTerusi, B KOTOPO# 3aJaHus MOChLIAIOTCS CAYyYaifHO B MOMEHT TOCTYILJIEHUS
Ha KaKOW-TO U3 y3JIOB, & IIOTOM YK€ He I1ePEePACIIPEeIEIISIOTCH.

Karovesvie ca06a: TPOTOKOJI JIOKAJIHHOIO TOJIOCOBAHUS, JEICHTPAIN30BaHHAs OATaHCHPOBKA
3arpys3KH, MepeMeHHasi TOMOJIOTUs], TIOMEXU, CTOXaCTUIECKAsT CETh.

Bubnnorp. 21 nazs. Ua. 3.

VIIK 519.21

Bannaungep C.C. Heckonbko 3amedaHuii o0 akCMOMaTHMKE TEOPUU BEPOSITHOCTEMN
// Bectn. C.-ITerep6. yu-ta. Cep. 1. 2013. Bom. 3. C. 21-23.

O6Cy?K1aI0TCsT HEKOTOPBIE JETAaId SMINPUTIECKOTO OObSICHEHHUSI XOPOIIO MU3BECTHON KOJIMO-
FOPOBCKO# akcruoMaTuky. [loiuepkuBaercs:, 4To Takoe 00bsiCHEHNE BEJIET eCTECTBEHHBIM 06pa30M
K HEKOTOPBIM MOIUMUKAIIASIM AKCAOM.

Karoveswie caosa: BEpOSITHOCTD, akCHOMBI Kosmoroposa.

Bubsanorp. 5 Hass.
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VIIK 519.21

I'pubkosa H.B. O6 omnenkax tuna Beppu—cceeHa U acCMMOTOTUYECKUX DPaA3JIOXkKe-
HUAX Ojsa cjiabo ycedeHHbIx cpenHux // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013. Bpu. 3.
C.24-38.

B craTbe uncciemyercsi aCHMIITOTUKA BTOPOTO IOPSIKA PACIPEIEJIEHUN YCeYEHHBIX CPEIHUX
Tn = (X720 Xiin) /n, vae kn, mp — nocaegoBarensrocTn nenbix aucer, 0 < kn < n—mn < n,

i=kn+1
u ryp = min(kn, mn) — 00 Ipu N — 00, Xi:n — HOPAIAKOBbIE CTATUCTUKHU, COOTBETCTBYIOIIUE
BbIOOpKE X1, ..., X, HE3aBUCHUMBIX OJIMHAKOBO PACIIPEJIEJIEHHBIX CJIYYAMHBIX BEJIUYHH C (PYHK-

et pacupenesenust F. Mbl 3a0cTpsieM BHEMaHHE Ha CIydae cj1ab0 yCeUIeHHBIX CPETHUX, KOI/Ia
max(kn, mn)/n — 0 npu n — oco.

B paGore [11] nosyuensr onernku tuna Beppu—Ecceena a1t HopmasbHO# annpoxkenmanuu T,
UMEIOIIHE IIPU ONPEEIEHHBIX YCIOBUSX PETYISIPHOCTHU IOPSIOK O(r; 1/ 2), IMOKA3aHO TaKXKe, ITO
STOT TIOPSIJIOK SIBMISIETCS HeyTydmaeMbiM, ecin EX? = co. Kpome Toro, B [11] maiinensr acummrro-
TUYECKHUE PA3JIOXKEHUsI TUIIA DJKBOPTA JIJIs CJIab0 YCEUEHHBIX CPEJIHUX U UX CTHIOJEHTU30BAHHBIX
BepCHIi.

B s70i1 cTaThe MBI OIOIHAEM pe3ysabrarTsl pabors! [11] onenkamu tuna Beppu—Ecceena u
AIIpPOKCHMANIsaME ist crydas EX? < oo.

Karoveswie caosa: cirabo ycedeHHOe CpefiHee, Caab0 yCedeHHasl CyMMa, aCHMITOTHYIECKAs
HOPMaJIbHOCTD, AIMIPOKCUMAIUs BTOPOTO MOPsIKa, HepaBeHCTBO beppu—Ecceena, pa3sioxkenue
DpKBOpTA.

Bubsawnorp. 18 nazs.

YK 517.929

3y6ep U.E.,Teaur A. X. MopasibHasi crabuin3anusi HEKOTOPOro KJjiacCa PaBHOMEPHO
yupasisiembrx cucrem // Becrn. C.-ITerep6. yu-ta. Cep. 1. 2013. Boim. 3. C. 39-46.
PaccmarpuBaercst cucrema
z=A()zx +b(-)u,

e A() € R™™ b(:) € R™. Duemenrtnt marpumpt A(-) um crombma b(-) orpanu-
YeHBl M SIBJISIOTCS HeYNPeXKJIalomuMu (byHKIMOHAJAMU I[IPOU3BOJILHOMR ITPUPOJIBI, TIPUYEM

1(n)f | A" ()b(), -+ A()D(-),b()] > 0.

ITo BEIGPAHHOMY [IOCTOSTHHOMY CIIEKTDY, PACIIOJIO?KEHHOMY B JIEBO# HOJLYIVIOCKOCTH, CTPOMTCS
obparHast ¢Bs13b u = (s(+), =), KoadUIUEHTEI KOTOPOIi BbIparkaroTcs depes siemenTst A(-) u b(+).
HaiiieHpl yCstOBYsl, IPU KOTOPBIX 3aMKHYTas CHCTEMa TJI00ATbHO IKCIOHEHIMATIBHO yCTONIMBA.
AHaJloru4HBIi pe3y/IbTAT IOy YeH JJIst CHCTEMBI

e(k+1) = A(k)z(k) + b(k)u(k).

Karoueswie caosa: MojasibHast CTabNIN3aINs, HEeJIMHEHHBIE CHCTEMbI, DABHOMEDHASI YIIPaBJIsi-
€MOCTb.
Bubnworp. 5 Hass.

YK 517.9:531.36

Jleonos I A., Bapenkuit A.M., Conosbena E.II. Meron oieHuBaHUS IIE€PEXOIHBIX
MIPOLIECCOB ACUHXPOHHBIX 3jeKTpudeckux mamuH // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013.
Bem. 3. C. 47-69.

B macrosiieit pabore paccMaTpUBaIOTCs ACHHXPOHHBIE 3JIEKTPUYECKUE IBUTATENN C Pa3HBIM
¥ KOPOTKO3aMKHYTBIM poTopamu. llpeamosaraercs, 970 MAarHUTHOE IOJIE, CO3aBaeMOe OOMOT-
KaMH CTaTOpa, sIBJISETCS IIOCTOSAHHBIM II0 BEJIUYNHE U BPAIAETCS C IIOCTOSHHON YIJIOBOU CKOPO-
creio. [Ipescrasisiercs moapobHBIH BEIBO auddepeHITNATBHBIX YPABHEHN, OMUCHIBAIOIUX COOT-
HOIIIEHUS MEXKJIy JIEKTPOMATHUTHBIM MOMEHTOM U IVIABHBIMH JIEKTPUIECKUMU U MEXAHUTIECKUMU
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BeJINUMHAME PacCMaTPUBaeMbIX aCUHXPOHHBIX jJBuraresieil. IIpn sToMm mosiHOCTBIO yUIHTHIBAETCS
reoMeTpusi pOTOPOB JBHrareseil. B pesysnbrare CIenuaabHOrO HEBBIPOXK IEHHOTO IIPE0OpPa30BAHMUST
IepBOHAYAJIbHBIC CUCTEMbl YPaBHEHMI, UMEIOIINE yIJIOBbIe KOOPDAWHATDI, PACIICIVISAIOTCA W IIPU-
BOJATCSI K CHCTEME MEHBINEro Iopsi/iKa, & UMEHHO K CHCTEMe TPeTbero mnopsiaka. IIposommrcs
JIOKAJIbHBII aHAJIN3 yCTONYINBOCTH IOy YeHHBIX ypaBHeHuil. OupeneseHbl yCTONIUBbIE COCTOSTHUST
paBHOBECHSI, KOTOPBIE COOTBETCTBYIOT PabOUMM peKMMaM aCHHXPOHHBIX JBurareseil. Paccmar-
PUBAIOTCsI CIIOCOOBI PEryJINPOBAHNsI CKOPOCTH BPAIIEHHsI aCUHXPOHHBIX JIBUTaTeseil ¢ (pa3sHbIM 1
KOPOTKO3aMKHYTBIM poTopamu. O6Cy’KIaloTcst 3a7atda O IpPeJesIbHON HArpy3Ke Ha JBUrATEIN U
3a/1a9a peryaIupoBaHusi CKOPOCTH BPAIEHUsI ABUATATEsIEH, KOTOPbIe IPUBOAAT K HEOOXOIMMOCTH
OIIEHMBaHUsI IIEPEXO/IHBIX IIPOIECCOB AaCMHXPOHHBIX jIeKTpudecknx MamuH. Ha ocHoBe Monndu-
KaIli¥ MeTO/1a HEJIOKAJIbLHOIO CBEJCHUsI Pa3pabOTaH METOJ| OIEHUBAHUS IIEPEXOIHBIX IIPOIECCOB,
BO3HMKAIOIINX IIPY M3MEHEHNHU I1apaMeTpoB paboTel gsurareseil. Il puMenenne K oIy 9eHHbIM CH-
CTeMaM 3TOr0 METOJIa COBMECTHO C MeTOaMHu, paspaboranubiMu E. A. Bapbammasiv u B. A. Taby-
€BOI1, ITO3BOJINJIO HAINTN aHAJATAYIECKUE OIEHKN IIPEeJIeIbHO JIOMYyCTUMBIX HArPYy30K Ha aCUMHXPOH-
HbIE JBUTATEIN U JIAAA30HbI PEryJIMPOBAHUS TaPAMETPOB CUCTEMBI, COOTBETCTBYIOIIMUX 1006aBOt-
HBIM aKTHBHOMY U HHJYKTHBHOMY COIPOTHBJIeHHsIM. Kpome TOro, mosydeHbI OIeHKH 0O0JIACTH
NPUTAXKEHU YCTOMYIUBBIX COCTOAHUN PABHOBECUs CUCTEM, OIHUCBHIBAIOIIUX JUHAMUKY ACHHXPOH-
HBIX JIEKTPUYECKHUX JIBUATATEJIEH.

Karovesvie cr06a: acCHHXPOHHBIE MAIIUHGI, (Da3HBIA POTOP, IEPEXOAHBIE IPOIECCHI, YCTON I~
BOCTb, 33/la4a O IIPE/IeIbHON Harpyske, 3a/a4da peryJiMpoBaHns, METO/], HEeJIOKAJILHOI'O CBEJICHMS].

Bubmnorp. 21 mass. M. 10.

VK 519.2

Hessopos B.B. Pekopaubie Beaunuunbl ¢ orpanndenusivu // Becru. C.-Ilerep6. yu-ra.
Cep. 1. 2013. Bepim. 3. C. 70-74.

Pekopibie BeMYIMHBI OYEHDb TOMYJISIPDHBI B TEOPUU BEPOSITHOCTEN M MATEMaTUYIECKON CTa-
TucTUKe. VMeeTcss MHOXKECTBO KHUT W CTaTel, B KOTOPBIX PACCMATPUBAIOTCS KJIACCUIECKUE pe-
KOD/IHBbIE BEJIMYUHBI U PEKOPJHBIE BDEMEHA, T. €. PEKOPbI B MOCJIEJ0BATEILHOCTIX HE3ABUCHMbBIX
OJIMHAKOBO PACIPEIEJIEHHBIX CIIyYailHbIX BeJIMUYUH. B mocsesaHee BpeMst ObLINA IPEIJIOXKEHbI U HC-
CJIEZIOBATACH HEKOTOPBIE HOBBIE THUIIBI PEKOPIHBIX BETMIUH (PEKOPABI AJist F'*-CXeMbl, peKOPIHBIE
3HAYEHUs] B [TOCJIEJ[OBATEIBHOCTSIX HEOJNMHAKOBO PACIIPEJIEJIEHHBIX CJIYYailHbIX BEJINYUH, PEKOP/IbI
C HOATBEPXKIECHUSIMHU, PEKOD/HBIE BEJINIUHBL C §-IIPEBBIIICHIEM ).

B nmanHO# craThbe mpejiaraeTcs eine OHa PEKOp/HAas cxeMa (Tak HA3bIBAEMble PEKOPIBI C
OrpaHUYIEHUsIMH ). PacCMAaTpUBAIOTCS PA3HBIE CUTYAIMH, KOTJA TAKHAE PEKOPJIbI MOTYT OBIThH IO-
Jie3HbIMU. [IpuBeeHbI COBMECTHBIE PACIPEIEIEHNsT ITUX PEKOPIHBIX BEJIMYNH M HEKOTOPBIE WX
cBoiicrBa. J1jisi 0O4eHb BayKHBIX YaCTHBIX CIIyYaeB, KO/ UCXOHBIE CIIyYaiiHble BeJIMYMHBI HE3aBU-
CHMBI U UMEIOT OJIMHAKOBOE IKCIIOHEHIINAIBHOE paCIpeieJIeHne, il PEKOP/IOB C OTPAHUIEHUSIMU
[TOJTy Y€HBI HEKOTOPBIE JIOCTATOYHO ITPOCThIE TTPEJICTABIEHNSI B BUE CYMM HE3aBUCUMBIX OJUHAKO-
BO PACIIPEJIETIEHHBIX CJIyYalHbBIX CIAraeMbIX.

Karoueswie cao6a: peKopiHble BpeMeHa, PEKOP/HbIE BEJINIUHBI, PEKOP/Ibl ¢ OrPAHUYEHUSIMU.

Bubaunorp. 9 nass.

YK 519.71

ITonomapéra A.10.,, Hupkos M. K. O6 omHoM MeTo/le MUHUMHU3AIUUA OBOOIIEHHBIX
«OINTUMUCTUYECKUX» HedeTKnx aBromaroB // Becru. C.-Tlerep6. ym-ta. Cep.l. 2013.
Beimn. 3. C. 75-81.

B pabore Teopermdecku 060CHOBAH W JIETAJBHO Pa3pabOTaH CIENUaJbHBIN MeTOJ] MUHUMU-
3aIM IUCJIA COCTOSHUIN M MOCTPOEHUST MUHUMAJILHOM (hOPMBI 0G0OIEHHOr0 MEHUMAKCHOTO ( «OTI-
TUMHCTUIECKOIO» ) HEYETKOIO aBTOMATa, OCHOBAHHBIA Ha JOKA3aHHON paHee TeopeMe O CBSI3H
MaKCUMUHHBIX U MUHUMAKCHBIX TPOU3BeJeHUil HedeTkux Marpuil. JlokaszaHo, 9TO OT 3aJaHHO-
ro 06OBIIEHHOr0 MUHUMAKCHOTO («ONTHMUCTHYECKOTO» ) HEYETKOIO ABTOMATa MOXKHO IepeiiTH K
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9KBHUBAJIEHTHOMY €My OGOOMIEHHOMY MAKCHUMUHHOMY (<«IIECCHMHCTHYECKOMY>») HEUETKOMY ABTO-
MaTy, SIBJISIOIIEMYCsl JTOTIOJTHEHUEM JIJIsi MCXOJHOTO MUHUMAKCHOTO aBTOMAaTa. [aKKe JOKa3aHo,
9TO ec/Iu 3aJlaHHble 00600IEHHbIE MUHUMAKCHBIE I MAKCUMUHHbBIE HEUETKHE ABTOMATHI SIBJISTFOTCSI
JIOTIOTHEHUSIMU JIPYT JIPYTa, TO UX MUHUMAJIbHbIE (DOPMBI UMEIOT OJHO M TOYKE YHCJIO COCTOSHMUIA,
9TO TO3BOJISIET CHadaJja mepeifitu or 060OIEeHHOr0 MUHUMAKCHOIO HEYETKOrO aBTOMATA K IKBU-
BAJIEGHTHOMY €My OOOOIIEHHOMY MAKCHUMWHHOMY HEYETKOMY aBTOMATY, 3aT€M MUHUMU3UPOBATH
M3BECTHBIM METO/IOM IIPe0OPA3YIOIIINX MATPHUIL IOy I€HHbI 0000IIEHHbIII MAKCUMUHHBIN HEYeT-
KWl aBTOMAT W, Tiepelifiss 0OpaTHO K €ro JIOMOJIHEHUIO, MOJyINTh MUHUMAJIBHYIO (POPMY HCXOII-
HOTO OGOGIIEHHOr0 MUHUMAKCHOTO («ONTHMHUCTHIECKOTO» ) HEYETKOTO aBTOMaTa. B pedysbrare
pa3paboraHa IpoIleaypa U COOTBETCTBYIOIIEH €l aJrOPUTM MUHUMHUBAIUKA YIUCJIa COCTOSTHUNA U
MOCTPOEHUST MUHUMAJIBHOW POPMBI 0G0BIIEHHOT0 MUHUMAKCHOTO (<«ONTHMHUCTHIECKOTO» ) HEIET-
KOTO aBTOMaTa. B 3akyroueHne paboThl JaH MPUMED MTPUMEHEHUST TPEJTOXKEHHOTO CIIEUAIBHOTO
MEeTOJla MUHUMU3AIUN K 38JaHHOMY ODOOIIEHHOMY <«OINTUMUCTUYECKOMY» HEYETKOMY aBTOMATY.

Kmouesvie crosa: 0O60DIIEHHBIE «ITIECCUMUCTUYECKHE» U «OINTHMHUCTUYECKHE» HEUYETKHE aB-
TOMATBI, JOIOJHEHNUsI HEYETKNX aBTOMATOB, MUHUMAJIbHbBIE (DOPMBI, CIEIUAIbHBIA METOM MUHU-
MU3aIAN.

Bubsanorp. 5 Hass.

VAK 517.518.86

Crosuocka U.C. Ilonmmaomsl ITanupo Broporo poaa // Becrn. C.-Ilerep6. yu-Ta. Cep. 1.
2013. Bom. 3. C. 82-88.

B nmanmoit crarbe, myTéM 3aMeHBI HAYATBHBIX JAHHBIX B PEKYPPEHTHBIX COOTHOIIEHUSIX Bee-
ubl nnosimHOMBI [Tlanupo Broporo poja u ycraHoBjieHa UX CBsA3b ¢ nojauHoMamu [[lanmupo nepsoro
poza. ITomumo pe3ynbraToB, aHAJIOTMYHBIX U3BECTHBIM st noJuHoMmoB Illamupo mepBoro po-
a, B paboTe MOIyYeHbI CIeIYIOINe: YCTAHOBIEHA CBSI3b MEXKTY KO (DUIIMEHTAMU OCHOBHBIX U
JIOIOJIHUTEJIBHBIX [IOJIMHOMOB IIEPBOI'O U BTOPOI'O POJIa, & UMEHHO J0OKa3aHa UX II0HapHAas OPTOro-
HAJIHOCTD, U TOACYUTAHO KOJIMYECTBO IOJOKUTEIbHBIX KOI(MDMUIMEHTOB JJIsi BCEX ITOJIMHOMOB.

Karoueswie caosa: nommuomsl [Ilanmpo, oproronaabHOCTD.

Bubmnorp. 5 nass.

VK 519.2

®posnos A.H. O BeposITHOCTSIX MaJIbIX YKJIOHEHU! HEKOTOPBIX UTEPUPOBAHHBIX CJIYy-
4qaiiubpix npoueccoB // Becra. C.-Ilerep6. yu-rta. Cep. 1. 2013. Bem. 3. C. 89-97.

WccoenoBano acuMnTOTHYECKOE IOBEJEHUE BEPOSTHOCTENH MAJIBIX YKJIOHEHWI HEKOTODPBIX
UTEPUPOBAHHBIX CJIYYAWHBIX IIPOIECCOB. [10Ka3aHO, YTO MPU ONPEIEIEHHBIX YCJIOBUIX JIorapud-
MUYECKUE aCUMIITOTUKY JJIsi UTEPUPOBAHHBIX U HEUTEPUPOBAHHBIX MTPOIECCOB HOCAT OIUHAKOBBII
xapakTep. [Ipu HapyIIeHnn STHUX yCJIOBUI 9TU ACUMIITOTUKU MOLYT CYIIECTBEHHO OTJIMYAThCs. B
Ka4eCTBE MPUMEpPa PACCMOTPEHBI HEKOTOPBIE UTEPUPOBAHHBIE MayCCOBCKUE IIPOIECCHI.

Karouesvie c06a: BEPOSITHOCTH MAJIBbIX YKJIOHEHUI, NTEPUPOBAHHBIE IIPOIECCHI, HTEPUPOBAH-
HBIE TayCCOBCKUE TIPOIECCHI.

Bubsmorp. 18 nass.

YK 533.932.12:537.533.3

Komnecuukor E.K.,,Manyi#tnos A.C. O BausgsHnu paguaibHOro Npoduis peisiTUBUCT-
CKOr'0O 3JIEKTPOHHOIO IMyYKA M MOHHOIO KaHajla HAa CUWy IIy4YKOBO-KAaHAJIbHOIO B3au-
MopeiicTBusi B pexxume noHHOI dokycupoBku // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013.
Brm. 3. C.98-102.

Paccmorpena 3asiatua 0 BAMSIHUEM paJMabHBIX IPOQUIIEHl PEJIITUBHCTCKOIO JIEKTPOHHOI'O
nyuka (POII) 1 MOHHOrO HJIA3MEHHOrO KaHAJIA HA TPEKUHI-CULy (BO3BPALIAIOLYIO CHILY), Jei-
crBymouryio Ha POII B pexkume nonnoit dpokycuposku. [Tokazano, 4ro B ciyduae raycCOBCKUX PO~
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duneit mydka u KaHajla yKa3aHHAs CHJIa CYIIECTBEHHO IIPEBBINIAET COOTBETCTBYIOIIYIO CHJIY B
GeHHeTOBCKOM cirydae. Kpome TOro, HC/IeHHBIN aHaIN3 MOKa3aJl, ITO CyKEHHe MOHHOI'O KaHAJIa
orHocuTebHO PIII Takke ycuimBaer paccCMaTpuBaeMyO TPEKWHT-CUILY.

Kmouesvie caosa: paanajbHbIl TPOMUIL, PEJIITUBACTCKUN JIEKTPOHHBIN ITyYOK, MOHHBIN
KaHaJI, Iy YKOBO-KaHAJIBHOE B3aNMOJIECTBIE, PEKUM MOHHON (DOKYCHPOBKH.

Bubmumorp. 14 nass. M. 2.

VK 533.6.011

Kyunosa O.B.,, Haruu6ena E. A. IloypoBHeBoe onucanue koJjebaTejJbHON U XUMHYe-
ckoiil pesiakcarum B Bo3ayxe // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2013. Bom. 3. C. 103-112.

B pabore 3ama4a 0 KoebaTeIbHON U XUMUYECKON PETAKCAIUN ISITUKOMIIOHEHTHON BO3y -
uoit emecu N2 (7), O2(4), NO(7), N, O (i — xosebaTebHbINH yPOBEHB MOJIEKYJIbI) PACCMATPUBACTCS
Ha OCHOBE JIETAJILHOIO II0YPOBHEBOI'O OIMCAHUsI HEPABHOBECHON KUHETHUKU. [Ipy 9TOM yduThIBa-
IOTCS XUMIYEeCKIe PeaKkIui obMeHa, aucconmanuu u pekombuuarmmm, VV u V'V’ obMmensr xose-
GaTesIbHBIME SHEPIUsIMU IIPU CTOJKHOBEHHSIX MOJIEKYJI OJTHOIO COpTa M pPasHbIX coproB u VT
0oOMeHBI TIOCTYTATE]bHON U KosebaresbHON sHeprusMu. [IpejcraBiena cucrema ypaBHEHUH JJIst
3aCeJIEHHOCTelH KoiebaTeIbHbIX YPOBHEH MOJIEKYJI, YUCJIOBBIX IJIOTHOCTEH ATOMOB U TEMIIEPaTyPhI
CMecH B IPHUOJIMXKEHNN HEBSI3KOI'O HETEILIONPOBO/IHOIO Ia3a, MOJPOOGHO PACCMOTPEHBI PEIaKCAIU-
OHHBIE YJIEHBI, BXOJIAIIUE B yPABHEHUsI KWHETHKH. PaccMoTpeHa ynpolieHHasi CucTeMa yPaBHEHUI,
OITUCHIBAIONIAs KOJIE0ATEIBbHYIO U XUMUYECKYIO PEJIAKCAIIMIO B TON YKe CMECH B IIPOCTPAHCTBEHHO-
OJTHOPOJIHOM CJIydae U HOJIYyYeHO ee YNCJIEHHOE PeIlleH e TIPY Pa3HbIX HadaslbHbIX ycjoBusx. [Toka-
3aHO BJIMSIHME HAYAJBHBIX YCJIOBUI M PA3HBIX PEaKIUil HA BPEMEHHYIO BOJIIOIMIO 3aCEJIEHHOCTEH
KOJIe6aTeIbHBIX YPOBHEN MOJIEKYJI, YUCJIOBBIX IIJIOTHOCTEH KOMIIOHEHTOB CMECH, TEMIIEPATYPBI I'a-
3a U CKOPOCTh peJiakcarnuu. IIpe/icTaBiieHo CpaBHEHMe COCTaBa CMECH M TeMIIepaTypbl ras3a, Haii-
JIEHHBIX B IIOYPOBHEBOM U OJIHOTEMIIEPATyPHOM IPUOInKeHusx. oy ueHHbIe pe3yIbTaThl MOIYT
OBITH MCIOJIB30BAHBI IPH MCCJIE0OBAHUN HEPABHOBECHOM KOJIEOATETFHON U XUMUYECKONH KMHETUKHI
B IIOTOKAX BO3/LyXa.

Karouesvie crosa: HepaBHOBECHAsI KUHETHKA B BO3JIyXe, KOjiebaTeIbHbIE PACIPEIEJICHUs], X -
MUYeCKHUIl COCTaB, IUCCOIMAINSI, DEKOMOMHAIIMs, OOMEHHbIE PEaKIINu.

Bubmunorp. 12 nass. W. 5.

YK 539.3, 517.5

Maaskos B.M., Manbkosa FO.B., Crenanosa B. A. JIByXKOMIOHEHTHAasI MJIOCKOCTH
n3 marepuasna JIxkoHa ¢ mexxdas3Hol TpemuHol, Harpy>KeHHoU nasieHuemM // Becrh.
C.-Ilerep6. yu-ta. Cep. 1. 2013. Bemm. 3. C. 113-125.

Paccvmorpena HenuHeltHas 3ajiada MJI0CKON JiepOpMaIlii JBYXKOMIIOHEHTHOM IIJIOCKOCTH C
MexK(A3HOI TPEIUHOM, HArpYyXKEeHHON masieHueM. llpemmosiaraercsi, 9T0 MeXaHUYIECKUE CBOM-
CTBa MATEPUAJIOB O0EMX MOJIYILJIOCKOCTEN OMUCHIBAIOTCS MOJIENIBI0 TAPMOHUYECKOTO MaTepuasa
JlxoHa. DTa MOJIE/Ib O3BOJIMIIA IIPUMEHUTDH DU PEIICHUY HEJUHEHHBIX KPAEBbIX 3a/1a9 MeTO/IbI
Teopun (pYHKIWI KOMILIEKCHOM epeMeHHOM, MUPOKO UCIIOIb3yeMble B IMHEWHONW TEOPUU YIIPYTO-
cru. Teoperuveckue perieHnss HEKOTOPBIX 3aJ1ad 10 Mojeau J>KoHa MOJyduin 9KCIepUMEHTAIb-
HOe moATBep:KieHne. Panee y1s1 9TOl MO/es i ObLIH MOy Y€HBI OOIIe COOTHOIIEHUST HEJTMHENHOM
IJIOCKOH 1ehOpPMAIMH U TIOCTPOEHBI TOYHBIE PEITIeHUs] PsIia 3a1a4 JJIsT IBYXKOMIIOHEHTHOI TLI0C-
koctu. B nanHo#t paboTe MpogOIKEeHbI UCCIEOBAHNS 3a71a91 O MeK(A3HOM TPEIUHE JIJIs CITydast
paBHOMEpHOI Harpy3ku Ha Heperax. OCOGEHHOCTBIO 3aJ1a4M SBJISIETCs] 3aBUCUMOCTb I'DAHUIHBIX
ycoBuit oT mgedopMani 6eperos. BBISICHUIOCH, YTO CYIECTBYIOT HEKOTOPBIE KPUTHIECKHUE JTaB-
JIEHUs], IIPONIOPIIAOHAJIBHBIE MOYJIIO CABUTA, IPEBBINICHIE KOTOPBIX BeAeT K IIOTEPU YCTOMINBOCTA
marepuasia. OOGHAPYKUIOCH TAKXKe, 9TO yCJIOBHBIE HAIIPsI?KEHUs B Oa3uce JeKapTOBbIX KOOPIUHAT
CcTpeMsITCsI K 66CKOHEYHOCTH TIPU JIBUKEHUH BIOJIb JIMHUU PAa3/eJia K KOHILY TPEINHBI He TOJTBKO
U3BHE TPEIIUHbI, HO U U3HYTPU.
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Kmouesvie crosa: miockas jedopmaliusi, mexkdasHas TpennHa, Marepuas J[»KoHna, MeTor
KOMILJTEKCHBIX (DYHKITUI, HATPYKEHUE JTaBJIEHUEM.
Bubsawnorp. 11 nazs. Uir. 4.

YIK 533.601

Mupomuu P.H. YIcnosip3oBanue o060061ieHHOro HepaBeHcTBa JleBmna—CredykuHa B
Teopun JoKajgbHOro B3ammopneidicreusi // Becru. C.-Ilerep6. yn-ta. Cep.1l. 2013. By 3.
C. 126-130.

O6obiiaercst naTErpaIbHoe HepaBeHCTBO JleBuna—CTedKnHa, 1 OHO UCIOJIb3YeTC sl J1JIsl OIlEeH-
Ki KO3 DUINEHTA a9POIMHAMUYECKOTO COMPOTUBJIEHUST B TEOPUH JIOKAJIBHOTO B3aWMOJIECTBUSI.
Kak mpumep, paccmarpuBaeTcst OIeHKa 3TOT0 KO3p(DUIIMEHTA /171l KOHYCa C UCIIOJIb30BaHuEM (POpP-
myJibl HproToHa.

Karoueswie caosa: Teopusi JOKAJIBHOIO B3auMoJeiicTBusi, HepaBeHCTBO JleBuna—CreuknHa,
dopmyna Herorona, KoadhduimenT conpoTuBIeHNsI.

Bubawnorp. 11 nazs.

YK 539.3:519.63

Moposos H. ®., Toscruxk II. E. lunHaMmuka cTrep>kHsi Ipu KPATKOBPEMEHHOM ITPOJ0JIb-
HoMm yzaape // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2013. Bem. 3. C. 131-141.

PaccmarpuBaeTrcss KpaTKOBpeMeHHBIH TTPOIOJIBHBIN yaap O KOHILY yIpyroro crepxkHsi. [Ipen-
[TOJIATAETCsI, 9TO BPEMsI yIapa MEeHbIIle BpeMeHu Tpobera mMpo/I0IbHOI BOTHBI IO YABOEHHOM JITHHE
crepxkHs. Mcronb3yercss Kak JIMHERHBIN, TaAK M HEJIUHEHHDBIA ITOIXO/T.

IIpu numeitnoM moxxone HOJIHAS 3a7[@9a CBOAUTCS K IIOCJIEIOBATEHLHOCTH JABYX JIMHEHHBIX
3a7a4. B mepBoit u3 HUX pelraeTcss BOJIHOBOE yPaBHEHNE U OIPeJEaeTCs IepeMeHHas 10 BpeMeH!
U TI0 JIJTMHE CTEPKHsI oceBast cuyia. [locte OKOHYaHus yaapa 9Ta CUJIa IePUOJUYHA 10 BpeMenu. Bo
BTODOIl 3a/1a9e UCCJIELYIOTCS IIOIIEePEeYHbIe TapaMeTpUiecKrue KoJiebaHns CTEPKH, Ha IJIOCKOCTH
I1apaMeTPOB IOCTPOEHa 00JIACTh HEYCTONYIMBOCTUA M HalEeHBI XapaKTEPUCTHUIECKIE IIOKA3ATEIIH.
B obmactu HeyCTOMYNBOCTH aMIIUTY/Ia MOTIEPEIHBIX KOJIeOaHNT HEOTPAHUYEHHO PACTeT, YTO Ha-
XOJIUTCS B IPOTUBOPEYNH C KOHCEPBATUBHOCTHIO CUCTEMBI.

IIpu HesmmHetHOM TOIXOME BbIBE/IEHA OOJTee TOUHAS HEJWHEHHas cucTeMa ypaHeHuit. uc-
JIeHHOe peleHue 3a7a4u Komu 115t 3Toi CUCTeMBbI KOTOPas IO3BOJISET YCTAHOBUTH, UTO aMILIN-
Ty/la TOMEPEYHBIX KOIEOAHMI CyIeCTBEHHO MEHbIe, YeM mpu JuHelHoi. OOHAPYKEeHbI OUeHNs T,
CBsI3aHHBIE C MTEPEXOOM SHEPIUU MOTEPETHBIX KOJIeOaHW B MPOJOJIbHBIE U HA0OOPOT.

Kak B uHeitHO#, TaK 1 B HEJIMHEHHON ITOCTAHOBKE UCCJIEIOBAHO BIIUSHUE BA3KO-YIPYTUX CHUJI
COIIPOTHBJIEHUSI Ha BBI3BAHHBIE YIaPOM KOJIeOAHUS.

Karovesvie ca06a: IPOJOJILHBIN yiap, MapaMeTPUIeCKUil PE30HAHC, HEJINHENHOCTD, OUeHUsT,
BSI3KO-YIIPYTOCTb.

Bubaunorp. 10 wass. Un. 6. Taba. 2.

YK 533.68

ITonsauackuit A.®., Jlamkos B.A., lutenos . M. BiausinHne nameHeHus mapaMeTpOB
HMCTOYHNKOB JIOKAJIM30BAHHOIO MOJBOLA SHEPrUM HAa CBEPX3BYKOBOII MOTOK HaGeraro-
mwuii Ha 3arymiteHHoe tetio // Becrn. C.-Ilerep6. yu-rta. Cep. 1. 2013. Bomr. 3. C. 142-146.

Pabora siBsiercst npomoszkeHneM crareil [1] u [4] HOCBAIMIEHHBIX SKCIEPUMEHTAILHOMY U
YHCIEHHOMY U3y4€HUIO B3aUMOJEHCTBUSI 00JIACTH SHEPIOBBIIEIEHIsT MUKPOBOJIHOBOIO Pa3psiia ¢
yJIAPHOIT BOJIHOI ¥ BIIMSIHUIO 9TOT'O SIBJIEHHs Ha a3pPOJANHAMUYECKIE XaPaKTEPUCTUKNA 00TEKAEMO-
ro TeJla, UMEIOIIEro IIOCKUE TOPel, B KOPMOBO# cpe3. O6J1acTb 3HEPIrOBbIIEJICHNUS [IPEICTABIISAET
co0O0M y3KUii IMJINH/P OUE€Hb MAJIOIO PAJIyCa COOCHBIH ¢ 0OTEKAEMBIM TEJIOM U PACIOJIOXKEHHBII
Ha HEKOTOPOM DAaCCTOSIHUH Iepe]] yIapHOil BosHON. B paGore ncciemosano BiustHue dncia Ma-
Xa, TeMIepaTypbl, JJIMHBLL U DaUyca 30HbI SHEPrOBbIIEIeHHs! HAa KOI(MD(MUIMEHT CONPOTUBIIEHHS
06TeKaeMOro IUIHHIPA.
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Karouesvie cao6a: IUCIeHHOE UCCIIEI0OBAHNE, MUKPOBOJIHOBOIO Pa3psijia, adPOAUHAMUYECKIE
XapaKTePUCTUKH, KOIDMUIIMEHT COMPOTUBIIEHUS, Y3KUi uInHAp, uncia Maxa, obTekaeMblii 1iu-
JIMHJID, BBIJIEEHNE SHEPTUN.

Bubmunorp. 4 nass. Uia. 6.

VK 524.3

Boakos E.B. Bpemsi croxacTusamum B caMOrpaBUTHpyOIIMX cucremax // Becrs.
C.-Ilerepb. yu-ta. Cep. 1. 2013. Bem. 3. C. 147-150.

B pabore nmpoBomguTcs mccienoBaHre TPOIECCa MePEMENINBAHNS B CAMOTDABUTUPYOIIUX CH-
creMax IpU ydeTe MapHbIX B3aUMOJEHCTBUN TOYEYHBIX MACC.

Karoveswie caoea: caMOrpaBUTAIINS, PETAKCAINST, CTOXACTHIHOCTb.

Bubmmorp. 10 Hass.

YIK 521.933, 521.937

ITerpos C. ., [TaBnosckas H.C. I'mobanbuble reogmHamuydeckue 3d@eKTbl Bapua-
nuii armocdepuoro nassienus: 1. Teopus // Becru. C.-Iletep6. yu-ta. Cep. 1. 2013. Bpu. 3.
C.151-158.

Paccmorpeno BiusiHME TPOCTPpaHCTBEHHO-BPEMEHHBIX BapHUaIlii aTMOCGhEPHOTrO JaBIeHUs HA
TBEp/y0 3eMJII0, a UIMEHHO Ha IeonoTeHnuall, aedopmanun 3eMiId, CMEIeHHe TeOleHTPa U J[BU-
2KeHue 10J10coB 3emuin. IIpescraBiieH HOBBINM BBIBOJ[ COOTHOIIEHUSI, CBIA3BIBAIOIIErO KO3 duIm-
€HTHI PA3JIOXKEHNSI TPABUTAIIMOHHOTO MTOTEHIINAIA ATMOCHEPHI ¢ KOIMDMUITMEHTAMI PA3JIOKEHIIS
[IOBEPXHOCTHOI'O aTMOCGEPHOI0 JABJIEHUs B Psijibl 10 chepuyeckum dykHiusaM. [Togpodbro pac-
CcMOTpeHbI KO3 PUIMEHThI cheprudecknx PyHKIUA aTMOCHEPHOro IMOTEHIUAJIA 0 CTEIIEHU TPH,
X (PU3MIECKUI CMBICST U BIUsSIHUE HA BapHUAIIUHU TOJTHON MAacCChl aTMOCHEPHI, KOOPIUHAT TE€OIeH-
Tpa, Koaddunuenra GopMbl 3eMIIH, JIBUKEHUE IIOJIOCOB 3eMJIM, & TaKKe Ha SKBATOPUAJIBLHOE
CcXKaThue M aCUMMETPHIO Teonjia. B ominyume OT pe3ysbTaroB, MOJIYYEHHBIX JAPYTUMH aBTOPAMH,
PacCMOTPEHBI HE TOJILKO TEPUOINIECKNe U3MEHEHUs] MeOIMHAMUYECKUX apaMeTPOB, BBI3bIBae-
MblI€ BapUAIASIMUA aTMOCHEPHOrO JABJIEHUsI, HO U UX [TOCTOSIHHBIE COCTABJISIOIINE.

Kmouesvie c06a: TPaBUTAIIMOHHBIN ITOTEHITNAJ ATMOCKEPDI, CMEIEHNE Te0leHTPpa, KO3 hu-
UeHT (POPMbI 3€MJIU, JIBUYKEHHUE IIOJIIOCOB 3EMJIN.

Bubsanorp. 16 nazs.
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ABSTRACTS

UDK 517.925.51

Aleksandrov A. Yu., Zhabko A. P. On the uniform ultimate boundedness for nonlinear
nonstationary systems // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 3. P. 3—-11.

A class of nonlinear nonstationary differential equations systems is studied. It is assumed that
the right-hand sides of the considered systems are homogeneous functions with respect to phase
variables, and the order of their homogeneity is less than one. For such systems, the conditions of
ultimate boundedness of solutions are investigated. The approach for the nonstationary Lyapunov
functions constructing is proposed. Its usage permits to show that the asymptotic stability of the
zero solution of the corresponding averaged system implies the uniform ultimate boundedness for
initial nonstationary system. Moreover, the impact of nonlinear time-varying perturbations on the
considered equations is studied, and conditions of the preservation of the ultimate boundedness
property for perturbed systems are obtained.

The principal novelty of the results of this paper, compare to the known boundedness condi-
tions derived by the application of averaging technique, is that, to guarantee the uniform ultimate
boundedness for a nonstationary homogeneous system, right-hand sides of the system need not
be fast time-varying. It is shown that in the averaging technique, instead of a small parameter
providing the fast time-variation of a vector field, the orders of homogeneity can be used.

Keywords: nonstationary systems, ultimate boundedness, homogeneous functions, averaging
method, Lyapunov functions.

Bibliogr. 19 references.

UDK 519.7

Amelina N. O. Local voting protocol for decentralized load balancing of network with
switched topology and noise in the measurements // Vestnik St.Petersburg University.
Ser. 1. 2013. Issue 3. P. 12-20.

In this paper the applicability of the local voting protocol for decentralized load balancing of
network with switched topology and noise in the measurements under unsteady problem formu-
lation was studied. The local voting protocol is stochastic approximation type algorithm, which
was widely used for consensus problems in various distributed network systems. In this paper the
robust local voting protocol with nonvanishing step size was used and conditions of approximate
network balancing were obtained.

The performance of the system is evaluated by simulations of simultaneously processing of
10% tasks by 1024 agents with 2048 links. We consider the computer network with redistribution
of tasks and without redistribution. It was shown that the adaptive multi-agent strategy with the
redistribution of tasks among neighbors is significantly better at distributing work than a strategy
in which tasks were sent randomly and then are not redistributed. Obtained results could also be
used for control of production networks, multiprocessor, sensor or multicomputer networks, etc.

Keywords: local voting protocol, decentralized load balancing, switched topology, noise,
stochastic network.

Bibliogr. 21 references. Fig. 3.

UDK 519.21

Vallander S. S. Some remarks concerning axiomatics of probability theory // Vestnik
St.Petersburg University. Ser. 1. 2013. Issue 3. P. 21-23.

Traditional version of the well-known Kolmogorov axioms for probabilities includes various
properties of the set of events and of probabilities corresponding to these events. Roughly speaking
this version postulates among other properties that events form an algebra of sets and that
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probability is a measure on this algebra. We discuss several topics connecting with empirical
explanation of the axioms and emphasize the attention on the fact that such explanation leads
naturally to some modifications of the axioms. In particular, not all properties of the algebra can
be explained empirically. The possibility of satisfiability for operation of union and intersection
even for two events cannot be fully justified. So, we can assume (in necessary cases) that more
general systems of sets will appear as the natural systems of events. Some structural properties
of the mentioned systems are noted. Two examples of such generalized systems are pointed out.

Keywords: probability, Kolmogorov axioms.

Bibliogr. 5 references.

UDK 519.21

Gribkova N. V. On the Berry—Esséen type bounds and asymptotic approximations for
slightly trimmed means // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 3. P. 24-38.

In this paper we investigate the second order asymptotic behavior of trimmed means T,, =
%Z?:Z:j_l Xi.n, where k,,, m, are sequences of integers, 0 < k, < n —m, < n, such that
Ty := min(k,,mn) — 00, as n — 00, the X;.,,’s denote the order statistics corresponding to a
sample Xi,...,X, of n ii.d. random variables. In particular, we focus on the case of slightly
trimmed means, when max(ky, mn)/n — 0, as n — oco.

In [11] the Berry—Esséen type bounds of the order O(rgl/Q) lfor the normal approximation
to Ty, was obtained and it was shown that this order is best possible when EX? = co. Moreover,
in [11] the one-term expansions of the Edgeworth type for slightly trimmed means and for their
Studentized versions were established.

In this paper we supplement the results of [11] by the Berry—Esséen type bounds and the
asymptotic approximations for the case EX? < oo.

Keywords: slightly trimmed mean, intermediate trimmed mean, asymptotic normality,
Berry—Esséen bound, Edgeworth expansion.

Bibliogr. 18 references.

UDK 517.929

Zuber 1. E., Gelig A. Kh. Uncertain systems: stability, instability, attractor // Vestnik
St.Petersburg University. Ser. 1. 2013. Issue 3. P. 39-46.
A system
z=A()x+b(")u,
where A(:) € R™ ™, b(-) € R™ ! is considered. Let the elements of the matrix A(-) and of
the column b(-) be arbitrary bounded nonanticipating functionals. Suppose that the condition of

uniform controllability
inf [A" T Ob(), - A)B(-), b(-)| > 0.

is fulfilled.

If the matrix A and the vector b are constant, it is known how to obtain a feedback vector
s in the control u = (s,z), which assigns an arbitrary spectrum for the closed-loop system. In
particular, in this way the asymptotic stability of the system can be ensured, when the spectrum
is set in the left half-plane. If A and b are not constant, the feedback vector s(-) obtained by
these formulas also sets an arbitrary spectrum of the closed-loop system, but does not ensure
asymptotic stability. For the chosen constant spectrum lying in the left half-plane the feedback
u = (s(-),z) whose coefficients are expressed via the elements of A(-) and b(-) is constructed. The
conditions when the closed-loop system is globally exponentially stable are found. A similar result
is obtained for the discrete-time system

z(k+1) = A(k)z(k) + b(k)u(k).

Keywords: modal stabilization, nonlinear systems, uniform controllability.
Bibliogr. 5 references.
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UDK 517.9:531.36

Leonov G. A., Zaretskiy A. M., Solovyeva E. P. An estimation method of transient pro-
cesses of induction machines // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 3.
P. 47-69.

This paper considers induction motors with wound rotor and cage rotor. It is assumed that
magnetic field, generated by stator windings, is constant in magnitude and rotates with constant
angular speed. A detailed derivation of differential equations, describing dynamics of considered
induction motors, is presented. In addition, the geometry of rotors is taken into account fully. As
a result of a special nonsingular change of coordinates the initial systems are split and reduced
to a system of third order. The stable equilibrium states are determined. They correspond to
operating modes of induction motors. The ultimate load problem and the speed control problem
are discussed. These problems lead to the necessity to estimate the transient processes of induction
machines. An estimation method of transient processes, which occur due to changes of motor
operation parameters, is developed and based on modification of the non-local reduction method.
The estimates of ultimate permissible loads on induction motors and control ranges of the system
parameters, which correspond to additional external active and inductive resistances, are obtained.
As well as estimations of the attraction domain of stable equilibrium states of systems.

Keywords: induction machines, wound rotor, transient processes, stability, the ultimate load
problem, the control problem, the non-local reduction method.

Bibliogr. 21 references. Fig. 10.

UDK 519.2

Nevzorov V. B. Record values with restrictions // Vestnik St.Petersburg University. Ser. 1.
2013. Issue 3. P. 70-74.

Record values are very popular in the probability theory and mathematical statistics. There
are numerous books and papers where the classical record values and record times, that is, records
in the sequences of independent identically distributed random variables, are considered. At the
last time some new different types of record values (the records in F'*-schemes, record values
in the sequences of nonidentically distributed random variables, records with confirmations, J-
exceedance record values) were suggested and studied.

In the given paper a new record scheme (the so-called records with restrictions) is introduced.
Different situations, when such types of records may be useful, are considered. The common
distributions of these record values and some their properties are given. In very important partial
cases, when the initial random variables are independent and have same exponential distribution,
simple representations via sums of the independent identically distributed random terms are
obtained for the record values with restrictions.

Keywords: record times, record values, records with restrictions.

Bibliogr. 9 references.

UDK 519.71

Ponomareva A. Yu., Chirkov M. K. On a minimization method for generalized “opti-
mistic” fuzzy automata // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 3. P. 75-81.
In the paper it is theoretically ground and elaborated a special method for minimization of
the states number and construct a minimal form of a generalized minimax (“optimistic”) fuzzy
automata, which is based on the previously proven theorem about maximin and minimax fuzzy
matrices product. It is proved that from the given generalized minimax (“optimistic”) fuzzy au-
tomaton may be turn to its equivalent generalized maximin (“pessimistic”) fuzzy automata, which
is an addition to the initial minimax automaton. It is also proved that if given generalized min-
imax and maximin fuzzy automata are addition of each other, their minimal forms have same
number of states. Firstly, that permits to turn from the generalized minimax fuzzy automaton
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to equivalent generalized maximin fuzzy automaton, then, secondly, to minimize the obtained
generalized maximin fuzzy automaton by known method of transform matrix and turn back to
its addition, and, thirdly, to get a minimal form of initial generalized minimax (“optimistic”) fuzzy
automaton. As a result, the procedure and the corresponding algorithm of minimization of the
number of states and of construct a minimal form of a generalized minimax (“optimistic”) fuzzy
automaton have been worked out. Finally, an example of application of the proposed special
method of minimization to the given generalized “optimistic” fuzzy automaton is given.

Keywords: “optimistic” fuzzy automata, equivalence relation, minimization problem, special
minimization method.

Bibliogr. 5 references.

UDK 517.518.86

Stojanoska I. S. Shapiro Polynomials of the second kind // Vestnik St.Petersburg University.
Ser. 1. 2013. Issue 3. P. 82-88.

The classical Shapiro polynomials (Shapiro polynomials of the first kind) were introduced in
1951 by Harold Shapiro in his Master’s thesis while investigating specific trigonometric sums. The
coefficients of these polynomials take values of -1 and 1, and the vectors of these coefficients are
mutually orthogonal in the corresponding finite space. The Shapiro polynomials have properties
useful for various applications in digital signal processing. In this paper we introduce the Shapiro
Polynomials of the second kind by changing the initial conditions in the recursive equations and
we obtain their relation to the Shapiro Polynomials of the first kind. Besides the results, analogical
to the known results for the polynomials of the first kind, in this work, the following is obtained:
a relation between the coefficients of the basic and the complementary Shapiro polynomials of
first and second kind, namely their pair-wise orthogonality is proved, and the number of positive
coefficients for all the polynomials are calculated.

Keywords: Shapiro polynomials, orthogonality.

Bibliogr. 5 references.

UDK 519.2

Frolov A. N. On probabilities of small deviations for some iterated stochastic processes
// Vestnik St.Petersburg University. Ser. 1. 2013. Issue 3. P. 89-97.

We investigate the asymptotic behavior of probabilities of small deviations for some iterated
stochastic processes. We first show that the logarithmic asymptotics of these probabilities crucially
depend on the limiting behavior of the essential infimum of the iterating process. Then we derive
some conditions under which the logarithmic asymptotics are similar for iterated and non-iterated
processes. We further discuss the optimality of these conditions and show that when they fail, the
asymptotics of probabilities of small deviations are quite different in the iterated and non-iterated
cases. It turns out that these asymptotics may be of different orders. Some iterated Gaussian
processes are considered as examples. There are the Slepian process and the fractional Ornstein—
Uhlenbeck process between them. Our results may be applied to another centered stationary
Gaussian processes with a.s. continuous trajectories and positive correlation functions, too.

Keywords: probabilities of small deviations, iterated processes, iterated Gaussian processes.

Bibliogr. 18 references.

UDK 533.932.12:537.533.3

Kolesnikov E. K., Manuilov A.S. On the influence of a relativistic electron beam and
ion channel radial profiles on the beam-channel interaction force in the ion-focused
regime // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 3. P. 98-102.

Within the framework of "the rigid beam"concept the problem of force interaction of the
relativistic electron beam (REB) propagating in the ion focused regime with the ion plasma
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channel is studied. Two cases are considered when the beam and ion density profiles are of
either Bennett or Gaussian forms. The formulas for the force acting on a displaced REB from
the ion plasma channel are obtained. These forces depend on the density profile forms, beam
displacement amplitude and parameters describing the ratio of a characteristic ion channel radius
and the beam radius. By applying the algorithms with the help of MATLAB’s software it is shown
that in the Bennett case the force maximum value is 1.5 times smaller than this maximum in
the Gaussian case. Also it is found that the radial ion channel expansion about the beam profile
reduces drastically the force value. Obtained results are in a good agreement with well-known
experimental works.

Keywords: Radial profile, relativistic electron beam, ion channel, beam-channel interaction,
ion-focused regime.

Bibliogr. 14 references. Fig. 2.

UDK 533.6.011

Kunova O. V., Nagnibeda E. A. State-to-state description of vibrational and chemical re-
laxation in the air // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 3. P. 103-112.

Modeling of non-equilibrium kinetic processes in high temperature reacting mixtures is im-
portant for many applications. The most accurate description of non-equilibrium processes is
based on consideration of the equations for the detailed state-to-state vibrational and chemical
kinetics coupled to the gas dynamic equations.

In the present paper, a closed self-consistent description of the five-component non-
equilibrium reacting air mixture N2(7), O2(z), NO(z), N, O is proposed on the basis of the
state-to-state approximation. The system of governing equations for vibrational level popula-
tions of molecules, number densities of atomic species, gas velocity and temperature is written
taking into account non-equilibrium vibrational energy transitions, dissociation, recombination
and exchange reactions. The system is simplified for the case of the space homogeneous mixture
and solved numerically for different initial conditions. The role of different reactions in the evo-
lution of vibrational distributions, mixture composition and gas temperature is discussed. The
comparison of the mixture composition and gas temperature found in the state-to-state and ther-
mal equilibrium one-temperature approaches is presented and the influence of a kinetic model on
macroscopic gas parameters is shown.

Keywords: non-equilibrium kinetics, vibrational distributions, dissociation, recombination,
exchange reactions.

Bibliogr. 12 references. Fig. 5.

UDK 539.3, 517.5

Mal’kov V. M., Mal’kova Yu. V., Stepanova V. A. Bi-material plane of John’s material with
interface crack loaded by pressure // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 3.
P. 113-125.

The nonlinear plane strains problem of a bi-material plane with an interface crack loading
pressure is examined. It is supposed, that mechanical properties of both materials half-planes are
described by John’s model harmonious material. This model allows using methods of the theory
of the complex variable functions, widely used in the linear elasticity, at the decision of nonlinear
boundary value problems. Theoretical solutions of some problems on John’s model have received
experimental confirmation. Earlier for this model the general relations of nonlinear plane strains
have been received and exact decisions of some problems for a bi-material plane are constructed.
In the given work researches of a plane problem about an interface crack are continued for a
case of uniform loading on coast. Feature of a problem is dependence of boundary conditions on
deformation of coasts. It was found out, that there are some critical pressures proportional to
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the shear module which excess conducts to the lost of stability material. It was found out also,
that nominal stresses in basis of the Cartesian coordinates tends to infinity at approaches along
of interface by the tips of a crack not only from the outside cracks, but also from within.
Keywords: plane strains, interface crack, John’s material, complex functions method, pressure
loading.
Bibliogr. 11 references. Fig. 4.

UDK 533.601

Miroshin R. N. Using the generalized Levin—Stechkin inequality in localized interac-
tion theory // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 3. P. 126-130.

The Levin—Stechkin inequality is proposed for estimation of the integral of the product of
two functions through the product of two integrals of each of functions. The inequality is useful
in the case, when the initial integral cannot be calculated analytically, but the integrals of the
factors are standard. Introducing the power moments for each function, one may generalize the
Levin—Stechkin inequality and then obtain more accurate estimate for the integral of the product
of these functions. In the paper the Levin—Stechkin inequality is generalized and then applied to
estimate the drag coefficient in the localized interaction theory. As an example, the drag coefficient
is estimated for a cone with the help of Newton’s formula.

Keywords: localized interaction theory, Levin—Stechkin inequality, Newton’s formula, the
drag coefficient of a cone.

Bibliogr. 11 references.

UDK 539.3:519.63

Morozov N. F., Tovstik P. E. The rod dynamics under short longitudinal impact // Vestnik
St.Petersburg University. Ser. 1. 2013. Issue 3. P. 131-141.

A short longitudinal impact on the rod end is studied. It is assumed that the impact time
is shorter than the time during which the longitudinal wave passdes the rod twice. The main
purpose of the research is to study the bending vibrations generated by the longitudinal impact.
Two approaches to solution (linear and nonlinear) are used.

In the linear approach the initial problem is reduced to two linear problems. In the first of
them the wave equation is solved and the axial force depending on the axial co-ordinate and on
the time is found. The wave reflects from the clamped and free rod edges. It leads to a periodic
longitudinal compression and extension. Then the parametric stability of bending vibrations is
analyzed, the domain of instability in the plane of parameters is obtained, and the characteristic
indices are found.

In the linear approximation in the instability domain the amplitude grows unlimitedly. How-
ever this result is suspicious since after the impact the mechanical system under consideration is
conservative. That is why the nonlinear system of PDE describing the axial-bending vibrations
is obtained and studied. By using the Bubnov—Galerkin method the system of PDE is reduced
to the system of ordinary differential equations. The Cauchy problem for the last system with
the non-zero initial conditions is solved numerically. The obtained bending amplitude, which is
significantly smaller than in the linear case, is limited in time. The beats with the interaction of
axial and bending vibrations are revealed.

Both in the linear and nonlinear solutions the visco-elastic resistance forces are taken into
consideration. In the linear approach the small viscosity does not prevent the unlimited growth
of the bending amplitude.

Keywords: longitudinal impact, parametric resonance, nonlinearity, beats, visco-easticity.

Bibliogr. 10 references. Fig. 6. Tabl. 2.
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UDK 533.68

Polianskij A. F., Lashkov V. A., Tsitelov I. M. Parametrical Research of Influence of the
Localized Energy Supply on Aerodynamic Characteristics of the Blunted Body in a
Supersonic Stream // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 3. P. 142-146.

Numerical research of the interaction of energy release zone of a microwave discharge with
the shock wave and of the impact of this phenomenon on the aircraft aecrodynamic characteristics
is made. The effect of Mach number, temperature, length and radius of the energy release zone
on a resistance of streamlined cylinder is analyzed. It is shown the initiation of the irregular flow
regimes may happen for the flow around a blunt cylinder due to changes in these parameters. These
regimes are characterized by a radical change of the shock-wave structure with the formation of
zones with the intense vortex motion near the front and rear end of the cylinder.

Keywords: microwave discharge energy, aerodynamic characteristics, drag coefficient, narrow
cylinder, Mach number, streamlined cylinder, energy release.

Bibliogr. 4 references. Fig. 6.

UDK 524.3

Volkov E. V. Stochastization time in self-gravitating systems // Vestnik St.Petersburg
University. Ser. 1. 2013. Issue 3. P. 147-150.

While investigating the mixing process in self gravitating systems with binary interactions
of point masses we can reveal two different time scales. One of them indicates the beginning of
trajectories stochastization, the other designs the end of mixing after, which we can use statistical
methods in study of the system. The estimates of those time scales are brought out from simple
considerations, which are based on the comparison of regular and irregular forces operating on
any particle in self gravitating system.

Keywords: self-gravitation, relaxation, stochastisity.

Bibliogr. 10 references.

UDK 521.933, 521.937

Petrov S. D., Pavlovskaya N.S. Global geodynamic effects of the atmospheric pressure
variations: I. Theory // Vestnik St.Petersburg University. Ser. 1. 2013. Issue 3. P. 151-158.

Influence on the solid Earth of the spatial and temporal variations of the atmospheric pressure
is considered, namely on the geopotential, solid Earth deformations, geocenter displacements and
polar motion. A new derivation for an equation connecting the expansion coefficients of the atmo-
spheric gravitational potential with the expansion coefficients of the surface atmospheric pressure
into the series of spherical harmonics is presented. Spherical harmonic expansion coefficients of
the atmospheric potential up to the third degree are discussed in detail, namely their physical
meaning and influence on variations of the total atmospheric mass, geocenter coordinates, Earth
form factor, polar motion, and the equatorial flattening and asymmetry of the geoid. In addition
to the results of other authors not only periodic variations of the geodynamic parameters, caused
by the atmospheric pressure variations, but also their permanent counterparts are considered.

Keywords: atmospheric gravitational potential, geocenter displacements, Earth form factor,
polar motion.

Bibliogr. 16 references.
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