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PE®PEPATBI

VIIK 517.938

Byb6ep U.E.,T'enur A.X. YecroiiunBocTh HeonpeIeJIEHHBIX JUCKPETHbIX cucteM // Becrh.
C.-Ilerepb. yu-ta. Cep. 1. 2009. Bem. 1. C. 3-9.
PaccmarpuBaercss HeonpeaeaéHHas CUCTEMa,

xn+1:AnZEn7 n=0,1,2,...,

rae Koo pumenTst a;;(n) m X m-Marpunst A, ABIAOTCH QYHKIMOHAIAMY IIPOU3BOIBHON IPUPOJIBI
U yJAOBJIETBOPSAIOT CJIEIYIONIUM OIPDAaHUYEHUSIM:

laii(n)] < o <1,

laij(n)] <ao upmj>=i+l,
la;,;(n)] <6 npmj <i.
K Takum cucremam, B 4aCTHOCTH, OTHOCSITCSI CUCTEMBI TIEPEKJIIOYATEITHONO TUIA, ¥ KOTOPBIX MaT-
punia A MOXKeT NPUHUMATDH 3HAYEHUs U3 38/ JaHHONO0 KOHEYHOI'O0 MHOXKECTBA.

C noMoIbi0 OCTpoeHus crienuasbHoi (yHknum JIsnyHosa HafijgeHna onenka 0 < d(ao, ),
[IPU BBIIIOJTHEHUH KOTOPO# cUcTeMa r100ajJIbHO ACUMIITOTUYECKH YCTOoduBa. B wacTHOCTH, crucTeMa
YCTOWYMBA, €CIIH TIOC/IeIHEEe HEPABEHCTBO 3aMEHEHO Ha a; j(n) = 0 npu j < 4.

TTokazaHo, 9TO CHCTEMBI C IUPOTHO-UMILYJIbCHON MomyJsiiueii (IIIMIM) cBoxsiTCst K pacCMOTpEH-
HOIl HeonmpeneaéHHoi cucreme, npuaém B caydae IIIMM nmepsoro poma ko3 duimmenTsl MmaTpuibl A
apasgorca dyakmusaMu ot x(n), a npu IIIVIM Broporo poja — QyHKIMOHATAMHY.

Karouesvie ca06a: TUCKPETHBIE CUCTEMBI, IIIO0AIBHAS ACUMIITOTUYECKAs YCTOWIMBOCTD, IIIMPOT-
HO-UMILYJIbCHAST MOJLYJISATIHS.

Bubsanorp. 12 na3ss.

YIK 514.822:514.762.5:514.752.84-530.12:531.51:537.1

Kpwim B.P., I[Terpos H. H. 'naBHbIe pacciioenus u mpobjieMa TOIOJIOIMTYEeCKOT0 KBAHTO-
Bauus 3apsanos // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2009. Bem. 1. C. 10-17.

B crarbe mpocTpaHCTBO AOIMYCTUMBIX CKOPOCTEH YaCTHUIL IPEIIOIAraeTCs I€THIPEXMEPHBIM HEr0-
JIOHOMHBIM DAaCIIPe/IeJIeHIEeM Ha [JIABHOM HJIM aCCOIMUPOBAHHOM DACCJIOCHUH. Y DABHEHUSI TOPU30H-
TAJbHBIX TEOJIE3UIECKUX JIJIsI ITOTO PACIIPE/ICJIEHUSI COBIAIAIOT C YPABHEHUSIMH JIBUKEHUS 3apsi-
2KEHHOM JacTHIlbI 00IIeil Teopun oTHOCUTENbHOCTH. JloKkazaHno, uro ecsn K rpynue Jlu crangapTHOit
MOJ1eSI (PU3UKHU SJIEMEHTAPHBIX YACTHUILL «100aBUTH» 4-TOpP, TO BOJHOBBIE DYHKINN OY/1yT COOCTBEH-
HBIME (DYHKIIUSIMHI OIEPATOPOB 3aPsA/IOB U TOPU30OHTAIbHBIN JdT He OyAeT 3aBHCETh OT KOHCTAHT
cBa3u. [locTpoeHHble BOJIHOBBIE (DYHKIIUU yIOBJIETBOPAIOT U3BECTHOMY ypaBHeHnio Jlupaka u ero
0606meHusIM. J71s1 TAKMX BOJIHOBBIX (DYHKIIMN BBITOJIHSIETCS] TOIIOJIOTMYECKOE KBAHTOBAHUE JJIEK-
TPUIECKOTO, JIEMITOHHBIX U OAPHOHHOTO 3aPsIIOB.

Karoweswie ca06a: HErOJIOHOMHBIE PACIPEJEIICHNs, JUHEHAsI CBS3HOCTh, TEH30D KPWBHU3HBL,
ypaBHeHus JiiHnrreiina, reopust Kamynpr—Koeitna, Tonosiornaeckoe KBaHTOBaHUE.

Bubawnorp. 24 nazs. Wi. 1. Tabur. 1.

YIK 518

Jlebenuuckas H A., Jlebenquuckuit /1. M. KparHomacuirabHoe pasjiodKeHue [Jjisl arl-
npokcumanuu 3aamadna // Becra. C.-Ilerep6. yu-ta. Cep. 1. 2009. Bem. 1. C. 18-22.

Jis anmpokcumanuu 3saMadia (KyCOuYHO-TIOJIMHOMAAJIbHAS CTEIIEHN HE BBIIIE JBYX HEIPEPbIB-
Hasl AIIIPOKCUMAIHS ) JIOKA3aHO, 9TO 1P U3MEJIbYeHUH TPUAHTYIISIIIUE HOBOE IPOCTPAHCTBO AIllIPOK-
CAMUPYIONUX (DYHKIUN COEPKUT cTapoe. FIBHO BbIIUCAHBI (POPMYJIbI KPATHOMACIITAOHOTO Pa3JI0-
JKeHUsl (Pa3JIOXKeHHs! CTapbIX 6a3UCHBIX (DYHKIMH 110 HOBBIM), JUIs CJLydasl JOOABICHUSI B HCXOAHY O
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TPHUAHTYJISIIIIIO OJHOTO JOITOJTHUTEILHOIO y3JIa Ha O/IHO n3 pebep. Paccmorpens! ciryvuan qo06aBieHust
y3J1a Ha TPaHUYIHOE WK BHYyTpeHHee pebpo TpuaHry/sanuu. [loaydenabie popMysIbl MOy T OBITH HC-
[I0JIb30BAHbI TAKKE B CJIydae J00aBJIEHUs HECKOJILKUX Y3JIOB OJHOBPEMEHHO B JIOCTATOYHO JIAJIEKUE
JPYT OT Apyra TPeyTOJbHUKH, MOCKOJIBKY pacCMaTpUBaeMasl Olepalis U ee BUsHNE Ha Kodphu-
[MEHTHI PA3JIOYKEHUsI AIIIPOKCUMUDPYIOIIEH DYHKIUU 10 CTaHIapTHOMY 6a3ucy 3JiamMalia JIOKaIbHBbI.
VKa3aHbI JIOKAJbHbIE 0A3UCHI AOMOTHUTENIHHBIX CJIaraeMbix W B pasyiozKeHnu HOBOT'O IPOCTPAHCTBA
AIPOKCUMUPYIOMUX (PYHKIUI B MPsIMyI0 CyMMy cTtaporo u W, Tak»Ke JJjisi CJiydaeB J00aBJIEHMS
HOBOI'O y3JIa Ha 'PAHUYHOE WU BHyTpeHHee pebpo. st yKazaHHbIX 6a3MCOB B CTaThe SIBHO BBIIU-
caHbl (POPMYJIbI JIEKOMIIO3UIUU U PEKOHCTPYKIUHU BEWBJIETHOrO peobpasoBanusi. Bee 1mosrydeHHbe
B cTaThe (POPMYJIBI OBLITH MTPOBEPEHBI C UCITOIB30BAHNEM CHCTEMbI KOMITbIOTepHOI aare6psr MuPAD
2.5.3 oy, Linux.

Karoueswie caosa: anmpokcuManus 3jiaMajia, KparHoMaciTabHoe pasJsioxeHue, (hopMyJibl Je-
KOMITO3UIIAY, (POPMYJIbI PEKOHCTPYKIIAH.

Bubauorp. 4 Ha3s.

YAK 519.6, 533.6.011

Memuonos B.Il. TectupoBanne reHepaTOpOB CJIyYailHbIX YHCEJ C IIOMOIIBIO UNCJIEH-
HOT'O MOZEJIMPOBaHMs TOYHO pemaeMoii 3amaun // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2000.
Bem. 1. C. 23-32.

C 1OMOIIBIO YHCJIEHHOTO MOenpoBanns MeroroM Monre-Kapiio 3agadu ¢ #3BeCTHBIM TOYHBIM
PEIIleHIeM MPOTECTHPOBAHbI JINHEHHEIE MYJIBTHININKATABHBIE TeHepaTophl ¢ Moxyaem M = 231 — 1
JIJIsl TIPUMEHEHNs B APAJIJIEJIbHBIX BBIYUCIEHUsIX. [lo/IydeHHbIe B YMCIEHHOM PEIEHUN 3319l OT-
KJIOHEHUsT BPAIATEIbHBIX TEMIIEpATypP OT U3BECTHBIX TEOPETUYECKUX 3HAUYEHWI CPABHUBAJUCH C
BO3MOXKHBIMU ommbkamu meToaa Moure-Kapiio, BOSHUKAIOIUMY BCIEICTBHE KOHEYHOCTH UCITOJhb-
3yEeMbBIX CTATUCTUYECKHX BBIOOPOK. Kpome 3Toro, mo BBIOOPOYHBIM KO3MDdUITHEHTAM KOPPEISIIAN
OIEHUBAJINCh UCTUHHBIE KOI(DDUIUEHTHI KOPPEJISIIIUN MEXKTY BPaIlaTeIbHBIMI TEMIIEPATYPAMHU, 10~
JIyYeHHBIMU Ha Pa3HBIX IPOIECCOPaX M C PA3HBIMHM MHOXKHTEISIMU Ha KayKJIOM U3 HuUX. A Takke B
ciiydae, KOrjia Ha IPOIECCOPax MPOU3BOIUINCEH JOMOJHATEIbHbIE BHIOOPKA B KOHEYHOM COCTOSTHUH
JJIsl yBenwmdeHus obmieil Bei6opku. st 9TOT0 CiiydaiiHble BEJIUYUHBI BPAIIATEIbHBIX TEMIIEPATYD
ITOCPEJICTBOM HYaCTHUYIHOIO CIIEIMAJILHOIO OCPEIHEHUsI ObLIN 1Ipeobpa30BaHbl B IPHUOINKEHHO HOD-
MaJIbHBbIE CJIyYaliHble BeJTMYUHBL. Vl yiKe 7J1sT HUX OIEHUBAJINCH UCTUHHBIE KOIDDUIMEHTH KOppe-
JISIIIAU TI0 BBIOOPOYHBIM KO3 puirieHTaM Koppeasanuu. beiio HaiigeHo, uto 204 pa3indHBIX MHO-
xkureseit Pummana u Myp nmokasplBaloT HaWIydIIee KA9eCTBO B MapasliIeIbHOM paboTe [Jist MeToa
MomnTe-Kapito: Bce OTKI0HEHNST OKA3BIBAIOTCS MEHbIIIE TEOPETUIECKNX MOHTE-KaPJIOBCKUX OIMINOOK.
IIpuuem He 6BLTIO OGHAPYKEHO KOPPEISIIIUN MEXK Ty CJIyIalHBIMYM BEJIMIHHAMI, IOy Y€HHBIMU C IO~
MOIIBI0O TEHEPATOPOB C PA3HBIMU MHOXKUTEISIMU. Tak d9TO, MOBUIMMOMY, T€HEPATOPhI C PA3HBIMU
DPa3HBIMU MHOYKUTEJISIMHU ITOPOK/IAI0T HE3ABUCUMBIE [TOCJIEIOBATEIHHOCTH [ICEBIOCTY YAMHBIX THUCE.
OpHaKo, eciim Ha KaXKJI0M IIPOIECCOPE IIPOU3BOUIINCE JOIIOJHUTEIbHbBIE BBIOOPKH, KaK 9TO 9acTO
JeTAl0T NIl yBeJUYeHusT OOIell BBIOOPKM, TO KOPPEJSIIUA B HUX IMOSIBJISIIUCH, TIPUYEM 3HAUEHUST
Teoperndeckux omubok Monre-Kapio mis Mmuoxkuresneit u3 HuxkHeil yactu peiitunra Ouinvana u
Myp BO MHOrHUX TaKuX CJIydasix ObLIM MEHbIIIE BEJTUYNH TEMIIEPATYPHBIX OTKJIOHEHUN U UX MTO3TOMY
He CJIeJIyeT UCIIOJIb30BATh OI00HBIM 0OPa30M.

Karoveswie cro6a: TeHEpaTOPhl CIyYaiHbIX |YHCEN, apaJjlesibHble IporpaMMbl, Meros Monre-
Kapiio, koaddunmeHTsr KoppeJisaiuu.

Bubnuorp. 16 nazs. . 4.

YAK 517.93+681.511.42

Cmupuosa B.b.,, Yruna H.B., lllenenasseiit A./., [lepkun A. A. HacToTHBIE OIEHKH
4yciIa IPOCKAJIb3bIBAHUN IUKJIIOB B (pa30BOil cuCTEME C BEKTOPHOU HEJMHEHHOCTBIO //
Becrn. C.-Iletep6. yu-Ta. Cep. 1. 2009. Bom. 1. C. 33-43.
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PaccmarpuBarorcst iBa Kitacca pa3oBBIX CHCTEM YIPABJIEHUS C BEKTOPHBIMHU HEJIMHEHHBIMU
dbyHKIUAMA. DTO CUCTEMBI, OIUCHLIBAEMbIE OOBIKHOBEHHBIMU J(DepeHITNaIbHBIMU Y PABHEHUSIMH,
U CHUCTEMBI, ONKCHLIBAEMBIMU DPA3HOCTHBIMU ypaBHeHusiMu. OHM XapaKTepHU3yIOTCs IIPUCYTCTBHEM
BEKTOPHOW TMEPUOINIECKON HEJMHENHON (DYHKIMN B MaTeMaTHUIECKOM OIUCAHWHM CUCTeMBbI. Vc-
cielyercs 3ajada O JHCJe MPOCKAJb3bIBAHUI IMUKJIOB. s 060MX KJIACCOB CUCTEM YyIIPABJICHUS
[0 KayKJ0# YTJIOBON KOOPJMHATE IIOJyYeHbl YaCTOTHBIE OIEHKHU €€ OTKJIOHEHUsl OT HAYAJIbHOTO
3HadeHus. Vcnonb3yercss mpsiMoii MeTos, JIAmyHOBa ¢ MEPUOAMYECKUMU JISITYHOBCKUMU (DYHKIIH-
avmu. C momompio jieMMbl AkyboBuua—Kanmana Bce pe3ysibrarbl cHOPMYJIUPOBAHBI B TEPMU-
HaX [epefaToYHON (DYHKIMU JIUHEHHON YacTu cucreMbl. Pe3ysibrarbl uMeroT (popMy YacTOTHBIX
HEPABEHCTB C BapbUPYEMBIMH ITapaMeTPaMU, KOTOPBIE Y/IOBJIETBOPSIOT aJrebpandecKuM HEpaBEH-
CTBaM.

Karoweswie caosa: dazosble cucrembl, meror, JIsamynosa, memma fxkyboBuua—Kanmana, mpo-
CKAJIb3bIBAHUE IUKJIOB.

Bubsaunorp. 16 nass.

YK 539.30

Toscruk T.M. O kpurepusix Hpu OLEHKEe oOCTaTKa KybGarypHbix ¢dopmyn // Becrn.
C.-Ilerep6. yu-Tta. Cep. 1. 2009. Bem. 1. C. 44-53.

PaccmarpuBatorcs kKybaryprble dhOPMYJIbl IPU BBIYUCIEHUN MHTErpaioB or dbyuxmuit f(X),
X = (x1,...,Zn), 33JJAaHHBIX N-MEPHOM eauHUYIHOM runepkybe K" = [0,1]" u umeromux uHTe-
rpupyeMble CMeIIaHHbIE IIPOU3BOJHBIE BHIA azixlwz%n f(X), 0 < a; < 2. Ouenusarorcst ocrar-

ku KyGarypubix dopmyn R[f] = [, f(X)dX — SN enf(X(k), ek > 0 B 3aBmcmMocTH OT
BecoB ¢ y3ioB X (k) u ceoiicrs mHTerpupyembix dbyHkimit. OCTaTOK OLEHMBAETCS Yepe3 HHTe-
rpajgbl OT NpPOU3BOAHBIX (byHKmumM f Ha 7-MepHbIX rpanunax (r < n) runepkyba K" B BHIE
|R[f]] < Zaj G(aj) [rer ‘ax‘fl,“.,x;ﬁ"f(X”dXh rie koaddunmenter G(a;) CyTh KpUTEpUy, 3aBH-
CsllIe TOJIBKO OT napaMeTpos ¢, 1 X (k). B crarbe npuBOIUTCS AJIrOpUTM BBIYUCIIEHHS] KDUTEPHEB
B JIByXMEPHOM U 7-MEPHOM CJIydasx. PacCMOTpEHbl NpUMephl. JacTHBIM CJIydaeM KPUTEPUEB sIBJIsl-
€TCsl JIMCKPEIIAHC, & IPEIJIOYKEHHBIN aJrOPUTM SIBJISIeTCsl OOOOIIEHNEM AJrOPUTMOB, UCHOJIB3YEeMbIX
JIJIs1 BBIYMCJICHUS] IUCKPENanca. Pe3ybTaTbl paboThl MOIYT GBITH UCHOJIL30BAHBI JIJIsI ONTHMU3AIUN
KybarypHbIX GOPMyYJI B 3aBUCUMOCTH OT apamerpos ¢ u X (k).

Kmouesvie crosa: KybarypHble (bOPMYJIbI, OIEHKA OCTATKA, JIUCKPEIIAHC.

Bubauorp. 7 nass.

YIK 669.018:539.5

Apyrwousu P. A. IIpobiema oxpynmunBaHusi B Mmexanuke marepuasos // Becru. C.-Ilerep6.
yu-Ta. Cep. 1. 2009. Boim. 1. C. 54-58.

B Mmexanwke mMarepuasioB HAMETWJINCH JIBa HAIIPABJIEHUs SKCIIEPUMEHTAJBbHBIX HCCJIEIOBAHUN
apdekra oxpynumBaHus. PaboThl 110 MEPBOMY HAIPABJIEHUIO OTHOCITCS K OIEHKE <«XPYIKOCTH»
B HCIIBITAHUAX HA YJAPHOE HATDYXKEHUE IIyTeM OIpPEeJeJIeHUs] KOJIMIeCTBA MOIVIONIEHHON YHEeprun
[Ipy paspylieHnHn o0pas3lia C TPEIIWHOIN, & TaKKe ONBbITaxX 0 M3yYEHHIO BI3KOCTH Pa3pyIIEeHUs.
Hemocrarku Tux MeTOJI0B IIUPOKO OOCYXKIAIOTCA B HAYYHON JimTeparype. Bropoe HalpaBjeHune
SABJIAETCS TPAJUIUOHHBIM, KOIJIa M3yYaeTCsd CTEleHb OXPYIYUBAHUS MATEPUAJIOB B OIBITAX HAJL
CIUTOIIHBIME OOpa3naMu. B 3ToM ciiydae B KadecTBe XapaKTEPUCTHK OXPYIITIMBAHNS UCIOJIB3YIOTCS
0OCTATOYHOE OTHOCUTEJILHOE YIJIMHEHWE WJIA OCTATOYHOE OTHOCUTEIbHOE CyXKEHHWe IOCJIe Pa3pbIBa.
Kak cieyer u3 HAIUX IpeCTaBICHH, TPAJAUIIMOHHOE OIIPE/IEJIEHIE STUX APAMETPOB He sIBJISIeT-
Csl BIIOJIHE KOPPEKTHBIM, COOTBETCTBEHHO, HE MOYKET XapaKTEPHU30BATh PEAJILHYIO CTEIEHb OXPYII-
uuBanus. s 6ojiee TOYHOrO OMMCAHUS ITOrO siBJIEHUsI, B paboTe IPEJIOKEHO COOTBETCTBYIOIIEE
bU3NKO-MEXaHIMIECKOE OIIPE/IeIEHIE IapaMeTpa OXPYITIYnBaHuUs.
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Karoveswie cao6a: OXpyrmauBaHUE METAJIOB, TEILIOBAsl U PAJHMAIMOHHAS XPYIKOCTh, 3€PHOIDa-
HUYHAs [IOPUCTOCTD, PAJIMAIIMOHHOE pacilyxaHue, 1edOpMaIMOHHbIe XapaKTEPUCTUKH, OTHOCUTE b
HOE YJIJINHEHUE M OTHOCUTEJILHOE CY2KEHHUE I0CJIe Pa3pbiBa, 3aKOH COXPAHEHUS MACCHI, CXKMMAEMbIii
MaTepuall.

Bubsanorp. 15 nass.

VK 533.6.011

Ba6apekun K.B.,, Kyspmuuna B.E.,, Marsees C.K., [Terposa B. H. UccnenoBanue aB-
TokoJiIe6aHuili B mMmakTHbIX crpysax // Becra. C.-Ilerep6. ym-ta. Cep. 1. 2009. Bpm. 1.
C. 59-67.

B pabore uzydaercss MexaHu3M aBTOKOJIEOAHUI B MMIAKTHBIX CTPysAX. IIpoBojauTcs dncieHHoe
MO/IEJINPOBAHME IIPOIIECCa ABTOKOJIEOAHMII B HEJOPACIIIMPEHHOM CBEPX3BYKOBOI CTPYye, HATEKAIONIEH
Ha, IJIOCKYIO OFPAHUYEHHYIO mperpay. st mocTpoeHus aIeKBATHOM SIBJIEHUIO (DPU3UIECKOM MOJIe-
JIM IPUMEHSIETCSI METOJI, [IEPEX0/Ia OT OOIIEro K 4acTHOMY, a UMEHHO, ABTOKOJIEOAHNS B UMITAKTHBIX
CTPYSIX PaCCMATPUBAIOTCS KaK YACTHBIN cirydail obImero Kpyra 3ajad o6 aBTOKOJIEOAHMSIX, BO3HU-
KAOIINX TPy 0OTEKaHUN TeJl HEpABHOMEPHBIMY ITOTOKAMU Ta3a ¢ 00pa30BaHUEM ITepPeIHel CPhIBHOMN
3onbl. [Ipeyiaraercsa HoBasi pusmUecKasi MOJEJIb sIBJICHUsI, YIATHIBAIOIAS UHTEHCUBHOE 3ATEKAHUE
BBICOKOSHTAJIBITMITHOrO Ta3a U3 NepUgEpUitHOro MOTOKa B OTPBIBHYIO 00JIaCTh U B3aMMOCBSI3b MIPO-
[IeCCOB B IIepr(pepUHHOM IIOTOKE U B OTPBIBHOM obJyiacTu. MexaHn3M aBTOKOJIEOAHUN CBSA3aH C IIE€PH-
OJIMYECKUM 3aTEKAHNEM BBLICOKOHAIIOPDHOTO ra3a u3 epudepuitHOro MoToKa B OTPBIBHYIO 00JIACTb U
[TOCJIE/ Iy IOIIMM UCTedeHrneM rasa n3 Hee. CMena ¢a3 3aTeKaHnus W UCTEIEHUsT 0OYCJIOBIEHA M3MEHe-
HUEM Pa3MepPOB OTPBLIBHOIN 06JIaCTH. Y BEJIUYCHIE Pa3MePOB OTPBIBHOIN 30HBI BEJET K IIPEKPAIIEHUIO
3aTeKaHWs ra3a U HAYaJly UCTEUYEeHUs ra3a U3 OTPLIBHOM 00J1acTh. Y MEHBIIIEHUE Pa3MEePOB OTPBIBHOM
obstactu B ¢paze UCTEUeHNsT BEJIET K TOMY, UTO epudepuiiHbIil TOTOK BHOBb IOTAIaeT Ha IPErpaLy,
[PENSTCTBYs UCTEYEHHIO T'a3a u3 OTPBIBHON obsactu. asee mpornecc mosropsiercs. B3anmosiiusi-
HUE TIPOIECCOB B OTPBLIBHON 00/1aCTU U B NEePUQEPUHOM [IOTOKE MPOsIBJIAETCS, TJIABHBIM 00pa3oM,
B HaJIMYUU BOJIH Pa3PEXKEHUsI, COIVIACOBAHHBIX C YIapHBIMU BOJITHAMU B CMEXKHBIX ODJIACTSIX Te-
YeHus.

Karoweswie caosa: OTOK, IIperpajia, yiapHas BOJIHA, BOJIHA PAa3peKEHUsI, aBTOKOIeOaHNsI.

Bubnnorp. 13 nazs. Ux. 5.

YIK 517.95:533.601.1

Borarko B. ., Konrou I"A.,Ilorexuua E. A. O6 ocoGeHHOCTSIX MPUMEHEHU [IePEMEH-
HbIX Jlarpan>ka mpu pelieHnu HeCTAIlMOHAPHBIX 334a4 IMIIEepP3BYKOBOI'0 OOTEKAHUS TeJl
// Bectn. C.-ITerep6. yu-ta. Cep. 1. 2009. Bem. 1. C. 68-75.

PaccmarpuBatoTcs 0cOOEHHOCTH HpHUMeEHeHUsl epeMeHHbIX Jlarpamka B 33/1a9ax THUIIEP3BYKO-
Boro obrekanus teji. OTMeYaeTcs, YTO B 3ajia4aX ¢ MHTEHCUBHBIMH YJAPHBIMU BOJIHAMU 3a IIepe-
MeHHBbIe JlarpaHrka 1es1ecoo6pa3HoO BbIONPATH 3HAYEHUS [1aPAMETPOB, XapaKTepU3yIOIUX IaCTHUILY,
He Ha moBepxHOcTH t = to (to = const), a Ha MOBepXHOCTH t = O, IJI€ 0 — TOT MOMEHT BpeMe-
HU, KOI/Ia JaCTHUIA IePeceKaeT IMOBEPXHOCTHL pa3pbiBa. Ha mpumepe pelreHust AByMEPHBIX 3a/1a9
00TeKaHUsl TJIOCKUX W OCECHMMETPUYHBIX TeJI, JBUXKYIIUXCS C OOJIBINON MEPEMEHHON CKOPOCTHIO,
[TOKA3aHO, KaK IE€PEXOJ] K MepeMeHHBbIM Jlarpan:ka mo3BOJISIET MOIYYIUTH YAOOHYIO [JIs IPUMEHe-
HUSI METO/Ia TOHKOT'O YIAPHOTO CJIOSI CHCTEMY yPaBHEHU, OMUCHIBAIOIILYIO TeUeHNe ra3a 3a (POHTOM
VHTEHCUBHON y/TapHOW BOJIHBI. PellleHre CTpOUTCS B BHUJIE PSIJIOB IO CTEIMEHSIM MaJIOrO MapaMeTpa,
XapaKTepU3yIOIIero OTHOIIEHUE IJIOTHOCTEN ra3a Ha (bpOHTE TOJIOBHON yrapHOW BOJHBI. OTMmede-
HO, YTO BCe HeJMHeHHbIe 9 (EKTh 33a4N COCPETOTOYEHBI B YPABHEHUHN [IJIsI OIIPEJeIeHUs] 3aKOHa
JIBUZKEHUST YACTUIIHI Ta3a B HYJEBOM MPUOIMKEHUHU. Y Ka3aHbl CJIydau, JJIsi KOTOPBIX 9TO ypaBHe-
HUE yIAeTCsl MPOUHTErpupoBaTh. 18 BCEX OCTAIBHBIX MCKOMBIX BEJUYMH DEIeHNe BBIINCAHO B
KkBajparypax. Vccireyercs mporecc nepecTpoiiku TedeHusl ra3a B yJapHOM CJIO€ IIPpU M3MEHEHUHN
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pekuMa JIBUKEHUsI Tejia. BhieieHa 30Ha, B KOTOPOI TPOMCXOJIUT MepecTpoiika Teuenusi. [loyaeno
YCJIOBUE JIJIsI ONPEIE/ICHUs] BDEMEHH CyIEeCTBOBAHUs 9TOH 061acTh (BPEMEHH yCTAHOBJIEHUS HOBOT'O
pexkuma TedeHus.) B 9acTHOM ciydae mepexojia OT PABHOMEPHOIO JIBUKEHUsI KJIMHA K PABHOYCKO-
PEHHOMY BpEeMsl yCTAHOBJIEHUsI PABHOYCKOPEHHOTO JIBUKEHUS ONPEJIEISETCST U3 KBAJIPATHOIO yPaB-
HEHUs.

Karoueswie caosa: ra3oBas JUHAMUKA, OOTEKAHUE TEJI, TUIEP3BYKOBBIE TEUEHUsI, HECTAI[HOHAD-
HBIE TE€UEHUsI, IepeMeHHbIe JlarpaH:ka, TOHKUI yIapHBIA CJIOM.

Bubsauorp. 7 nass.

YIK 539.374

Jlamkos B.A., Marsees C. K. IamMmeHeHrne HiepoXxoBaTOCTH IMOBEPXHOCTHU IOl BO3eii-
crBueM obsiaka TBepabix yacrur, // Becrn. C.-Ilerep6. yu-ra. Cep. 1. 2009. Bpm. 1. C. 76-82.

[ToBepxHOCTH TeJIa 1O/ BO3IEACTBUEM TBEPIBLIX YACTUIL JABYX(MA3HOrO IIOTOKA MOJBEPraeTcs Je-
dopmanum 1 pa3pyueHnIo U, TAKUM 00pa30M, U3MEHSIET CBOO IIIEPOX0BATOCTD. JIJIst OlleHKY CTerneHn
JedOpMaIK TOBEPXHOCTHA HA OCHOBE IIOJIYIMIIMPUYECKON TEOPUU BHEIAPEHUs CPEPUIECKOrO yiap-
HUKa B IOBEPXHOCTH MUIIIEHN OIPE/IE/IeHa TJIYONHA JIYHKH, OCTAIOIIASICSA Ha TOBEPXHOCTH IIOCJIE YA~
pa. Paccmorpeno mHepimoHHOE BHEIpeHME abCOTIOTHO YKECTKON CPepbl B METAJLIMIECKOE MOy IIPO-
crpancTBo muiieHu. [Tosrydeno BoiparkeHue Jjisi MAaKCUMAJIBLHOM TyIyOUHBI BHEAPEHUS CHEPUIECKOTO
yIApHUKA B IOy TPOCTPAHCTBO B MITUPOKOM JIHATIA30HE U3MEHEHUsT 6e3pa3MepHbIX mapaMeTpos. [Ipo-
BEJICHO CpaBHEHVE IOJIyYeHHBIX PEe3y/IbTATOB pacdeTa TJIyOMHBI BHEJIPEHUsI C SKCIIEPUMEHTAIbHBIMHI
JIAHHBIMU.

Paccmorpena 3BoSTIOLMST IIIEPOXOBATOCTH MMOBEPXHOCTH BO BpEMsI BO3JIEHCTBUSI HA Hee TBEPIBIX
JacTHUIl ra3oB3Becu. HaiifeHa BeWYMHA BEPOSITHOCTH IMaJ€HUsT YACTHUIL TOTOKA ra30B3BECU B JIYH-
KU, OCTaBJIEHHBIE MpEeIbIAyIuMu dactunaMu. [IpoBesiena orneHKa TOro, Kak OBICTPO MOBEPXHOCTH
MOJIEJTN TIOKPBIBAETCSI JIyHKAMU OT yJIapoB dacTull. [loka3aHo, 9TO HECKOJBKO CEKYH]| HaXOXK IEHUsT
9KCIEPUMEHTAJBHON MOJIESIA B MTOTOKE Ta30B3BECH JIOCTATOYHO JIJIsI TOTO, YTOOBI YaCTHUIIBI HAYAJN
naJaTh Ha 1eOPMUPOBAHHYIO IIPEIBLLY IIUMUA YACTUIIAME [IOBEPXHOCTD. [10aTOMY 1IpU 9KCIIEpUMEH-
TaJbHOM OIIPe/IeIeHIN KO3(MDMUIINEHTOB BOCCTAHOB/IEHNSI CKOPOCTU TIPU B3aMMOJIEHCTBUN Ta30B3Be-
CH C MUIIEHBIO CJIEIyeT YUUTHIBATH [IEPOXOBATOCTH MOBEPXHOCTH, KOTOpas 0bOpal3yeTcs OT yIapoB
YACTHIL.

Karoueswie cao6a: TBEPIBIE YACTUIIBI, IIEPOXOBATOCTD TOBEPXHOCTH, IJIyOMHA BHEIPEHUsI, BEPO-
SATHOCTD MAJICHUsI B JIYHKY.

Bubawnorp. 14 nazs. Wi. 4.

YIK 517.91:531.383

Jlectes M. A., Tuxounos A. A. Hesmmuelinblie siBjieHUsI B JUHAMUKE MUKPOMEXaHUIECKUX
rupockonos // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2009. Bem. 1. C. 83-88.

PaccmarpuBatorcs BuOpanuoHHble MUKpoMexaHndeckue rupockonsl (MMI') LL- u RR-rtunos.
VYHUTBIBAIOTCS HEJWHEHHbIE 3aBUCHMOCTA CHJI YIPYTOCTU IIOABECOB U JIEKTPOCTATHIECKUX CHJI
OT IepeMeIeHuit 9yBCcTBUTENbHBIX dj1eMeHnToB MMI'. TTony4uensr nHenuneituble quddepeHnuaibHbe
ypasaennst MMI', pyHKIIMOHUPYIOIINX B PEKUME U3MEDPEHUI. DT YPABHEHUS COAEPKAT KAK aHAJIM-
THYECKUE, TAK U HeaHAJUTUIECKue HeauHelnoctu. VccaeqoBano BiusHUE YKA3AHHBIX HEJIMHEHHO-
creil Ha JUHAMUKY U TOYHOCTH Bubpanuonubix MMI'. C ucnosib3oBanueM npuema yCpeIHeHus: O0Ha-
PY2K€HBI YyCTOMYMBBIE CTAIIMOHAPHBIE pexkuMbl BubOpanuonabix MMI'. ITocTpoensr cooTBeTCTBYIOMIIME
pesonamncHble Kpubble. llosydennble pe3yabTaTbl MOTYT HAfTH MPUMEHEHHE IPU TPOEKTUPOBAHIH
pubOPOB PACCMOTPEHHBIX THUIIOB.

Karouesvie ca06a: MUKPOMEXaHUIECKUH THPOCKOIT, YyBCTBUTE/IHHBIN 3JIEMEHT, JUHAMUKA, HEJIV-
HelHbIe KOJIeOAHUS.

Bubnworp. 8 nass. Wi. 2.
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YAK 539.3, 517.928

Manawsimesa O.M.,, Duaunnos C.B. BiusiHue sKcueHTpUcCHUTETa HA yCTOWYNBOCTD MOJI-
KPEMJIEHHBIX HINAaHI0yTaMU HUJINHAPUYECKNX 000JI09€eK Mo/, AeliCTBEM BHEIIIHETO J1aB-
neumsi // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2009. Bem. 1. C. 89-98.

B mocsteiHmEe TOBI MPOUCXOIUT HHTEHCUBHOE PA3BUTHE YNMCIEHHBIX METOIOB PAaCIeTa TOHKOCTEH-
HBIX KOHCTPYKIHil. OIHAKO UX UCHOJIb30BAHUE B 33/la9aX JUHAMUKU M YCTONIMBOCTH TOJKPEILIeH-
HBIX 000JIOUEK CBSI3AHO C OIPEEIEHHBIMU TPYIHOCTSIMU. B CBS3HM € 9TUM B TEOPHUU MMOAKPEILIEHHBIX
060JI04€eK JI0 CUX IIOP COXPAHSIOT BELyIIHe MO3UIIMH ACHMIITOTHIECKIE METO/IbI.

Basaua ompe/iesIeHus ONTUMAJIBHBIX IapaMeTPOB [OKPEIICHHON IUJIMHIPUIECKON 0D0I0UKH,
00€eCIeYNBAIONNX MAKCUMAIbHOE 3HAYEHIEe KPUTUIECKOTO JABJICHNUS JIJIst OO0JIOUKU C (PUKCUPOBAH-
HOIl Maccoii, ObLIa peIlleHa aCHMITOTHYECKHM METOIOM B TOM CJIyYae, KOI/Ia IEHTD TSKECTH IO-
[IEPETHOr0 CEYEHUsI MINAHIOyTa HAXOAUTCS HA CPEIMHHON 1moBepxHOCTH obosoukn. OmHAaKO B pe-
aJIbHBIX KOHCTPYKIUSIX PACCTOSHIE MEXKIY IEHTPOM TsKECTU MTOIEPEYHOr0 CeYeHUs MIMaHroyTa 1
CPEINHHON TTOBEPXHOCTHIO O0OJIOYUKHU, HA3BIBAEMOE IKCIIEHTPUCUTETOM, OTJINYHO OT HYJIsI, TAK KakK
IIIIAHTOYTHI PACIIOJIOXKEHBI JIMO0 BHYTPU 0DOJIOUKH, JINOO CHAPYKU OT Hee.

B mauHOT paboTe aCHMITOTUYECKUM METOIOM ITOJTY YeHbI TPUOINZKEHHBIE (DOPMYJIBI sl OIIpe/Ie-
JIEHUS] KDUTHIECKOTO BHEITHErO JTaBJICHUS JJIsI TOJKPEIJICHHON IIITAHT Oy TAMH KPYTOBOH ITHUINH/IPH-
9eCKON ODOJIOUKH IPU HaAJIUIuU dciueHTpucurera. [lokazano, uro ¢gpopmysra bpaitanra—Kenapuka,
pekomengopannasi B CIITA st MHXKeHEPHBIX PACYETOB, JTaeT 3aBBIINIEHHOE 3HAYEHNE KPUTUIECKOTO
napyeHns. PazpaboTan ajaropuTM ompeseseHns! ONTHMAJILHOTO PACIIOIOKEHNS IIIIAHTOYTOB U Pa3-
MEPOB UX MPSIMOYTOJIbHBIX ITOMEPEYHBbIX cedeHuit. HaliieHbl 3Ha4eHnsT ONTHMAIbHBIX IapaMeTPOB
JIJIsI PsiJia, TOHKOCTEHHBIX KOHCTPYKIHIA.

Karoveswie cao6a: moTepst yCTONINBOCTH, IIOAKPEIJIEHHAST 000JI0UKA, OITHMAJIbHBIE TaPaAMETPHI,
ACUMIOTOTUYECKUIT METOI.

Bubnuorp. 7 nass. Ui. 4.

VIIK 531.1:629.76

Hosocenos B.C. OnTumasnbHbIe TpaeKTopun KacareabHoi Becrpeun // Becra. C.-Ilerep6.
yu-Ta. Cep. 1. 2009. Bem. 1. C. 99-103.

IIpenyioxken BapHAIMOHHBIN METOJ ONTHMHM3AIMKM KOMILJIAHADHBIX TPACKTOPUN KacaTeJIbHON
BCTPEUN C 33/IaHHON OTHOCHUTEIBLHOM CKOPOCTBIO U C yYIETOM IIPOJOI?KUTEILHOCTH aKTUBHBIX yIacT-
koB. JlaHO aHAJIUTUYIECKOE MTOCTPOEHUE TPEX IIOCJIEIOBATEbHBIX TPUOJINKEHNI B 3a/1a4e IIepexoa
MEK/[y KOMIUIAHAPHBIMU OpOMTAMHU MAJIBIX KCIEHTPHCHTETOB U IIPUBE/IEHBI BBIPAXKEHUS TOJILKO
JI0 YJIEHOB TpeThero nopsiaka. O6Cy»KIai0TCs MOy YeHHbIE aHAJINTUYECKIE BHIPDAYKEHUS JJIsI MUHH-
MaJIbHOI'O PACX0/Ia XapPAKTEPUCTUIECKUX CKOPOCTEH U ONTUMAJILHOW OPUEHTAIIMN TSTH.

Karoueswie cao6a: aHATUTUYIECKHE METOJbI MEXAHUKU KOCMMYECKOrO II0JIETa, MAHEBDHLI B IEH-
TPaJbHOM I'DABUTAIIOHHOM IIOJI€, ONTHMAJIbHBIE ITEPEJIEThI MEXK/y OpOUTaMu, ONTHMAaJbHAsS OpHU-
EHTaIUsI TSITH.

Bubauorp. 9 nass.

YIK 532.5.032

ITasnosckuit B.A.,, Hukymenxko /I. B. Peomornueckassi Mmomesnns AJs pacdera TedeHUU
KMIKOCTH B IIMPOKOM auanasoHe umuces Peifinosasaca // Becrn. C.-Ilerep6. yu-ta. Cep. 1.
2009. Bem. 1. C. 104-112.

B macrosteit pabore mpeiaraercs MOAXO0/ K IIOCTPOEHUIO (DEHOMEHOJIOTNIECKOH MOIE/IN JIBH-
JKEeHUsI BSA3KOW JKHUIKOCTU, aJbTePHATHUBHBIN Tunore3e myTtu mnepemertuBanus JI. [Ipangras. Pac-
CMAaTPUBAEMBII IIOJIXOJT MTO3BOJISIET ONMCHIBATH JIBUYKEHUE JKUJIKOCTH HE3ABHCHMO OT TOTO, KAKOI
PEXKUM TedYeHHUsI peaju3yercs B JaHHON obsactu moroka. Ha 6aze JaHHOrO mojxoma paspaboTaHa
nuddepeHIuaabaass OHOMAPAMETPUYIECKAsT MOJIE/Ib T€IEHUs BIZKON YKUJIKOCTH, IPUMEHUMAs IPU
JIIOOBIX pexxuMax Jsuxkennst — «Exaunas mamunaprao-TypOysienTHast Mojenby (EJITM). st sToro B
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paccMOTpeHNe BBOAUTCSI TTOJIE CKAJISIPHON MepBI Ty pOY/IEHTHOCTH, KOTOPasi B CJIydae MIPOCTOrO CIIBU-
rOBOI'O TEYEHHUs IIPEJICTABJISET CODOIO OTHOIIEHNE HAIIPsI2KeHUsI PeifHO b Ica K BeJInYnHEe Cy MMApPHOTO
HAIIPsI?KEHUs. DTO MMO3BOJISIET 3alIUCATH HOBOE BBbIPAXKEHUE Jjis TYPOYJIEeHTHON Bs3KOCTU. Binsinue
OJIsi MEPBI TyPOYJIEHTHOCTH HA MOTOK YYUTHIBAETCS MPU MOMOIIHU JOMOJHUTETLHOrO auddepen-
IMAJILHOIO ypaBHEeHMs IepeHoca. Moenb IpUurojHa Kak JJis C2KUMAaeMON, TaK U HeCKUMaeMOit
KUJIKOCTH, U TIO3BOJISET JIJIsl YCTAHOBUBIIIUXCS MPOCTBIX CJIBUIOBBIX TEYEHUI MOJIydaTh PEIIeHUs B
KBaJipaTypax. B HacTosIeil ctarhe IpUBOIASITCS pa3indHbie (OPMBI CHCTEMbBI YPABHEHUIA JTIBUKEHUSI
U TPAHUYHbBIE YCJIOBHSI.

Karoueswie cro6a: BaA3Kasg XKUIAKOCTb, TYPOYJIEHTHOCTH, MOJEIb TypPOYJIEHTHOCTH, yPaBHEHUS
Peitnonnaca, nanpsikenus: PeitHosibjica, BUXpeBasi BA3KOCTb.

Bubsaunorp. 16 nass.

YIK 539.3

IIpouunna IO.I. PaBHOMepHasi MexaHOXUMUYECKasi KOPPO3UsI HOJION cdepbl n3 naeasib-
HOr'0 yIpyromjiacTu4ecKoro Marepuasa o, AefiCTBUeM IOCTOsIHHOTO JaBJjenust // BecrH.
C.-Ilerepb. yu-ta. Cep. 1. 2009. Bom. 1. C. 113-122.

B nacrosimeit crarbe paccMOTpPEHa CILIONIHAS PABHOMEPHAs TOBEPXHOCTHAS MEXAHOXUMUIECKAT
KOPPO3Usi TOJICTOCTEHHON cdepbl, MOBEPKEHHOI IIOCTOSTHHOMY BHYTDEHHEMY M BHEIIHEMY JaBJie-
HUIO arpecCUBHBIX cpell. Marepuas cdepbl CYUTAETCS UI€ATBHBIM yIPYTOILIACTUYECKUM, C YIETOM
U3MEHEHMSI er0 MEXaHUYECKUX XapaKTEPUCTHK BO BpeMeHU. CKOPOCTb KOPPO3UU IPEIIOJIAraeTCs
06GpATHO MPOIOPIMOHAIBLHON IKCIIOHEHMAIBHON (DYHKIMU OT BPEMEHHU (B CJIydae BOSHUKHOBEHUS
IJIOTHO# OKCH/THOM IIJIEHKH, UTO IIPUBOJIUT K CHU?KEHUIO CKOPOCTH Kopposun). Kpowme Toro, cormacao
GOJIBIITMHCTBY IKCIIEPUMEHTAJIBHBIX JIAHHBIX, CKOPOCTh KOPPO3UHU JIMHEHHO 3aBUCUT OT WHTEHCUBHO-
cru Hampsi>kennii. B crarbe mocrpoeno auddepeHnuaibHoe YypaBHEHHEe POCTa WHTEHCUBHOCTU Ha-
MpsI?KEHU Ha CTauu yIpyroro gedopmuposanusi. HaiiieHo pelrenne 3Toro ypaBHeHusi. BbiBeieHb
dOopMyJIbI JIJIsI OIpee/IeH s TOJMIIUHBI CTEHOK cdepbl B J000i MoMeHT BpemeHu. [locTpoeHo ana-
JINTUYECKOE PEeIlleHne 33191 JIJIsl CIydasi, KOTJa CKOPOCTh KOPPO3UM HE 3ABUCUT OT HAIIPSIYKEHUIA.
CdopmynupoBaHb! ycaoBus mepexoja cdepsl MO, JABJIEHNEM B IJIACTUYECKOEe COCTOSTHUE IO BCei
romuHe. Pa3paboran ajropuTM onpejiesieHusl TeOPETUIECKON JI0JITOBETHOCTH COCY/Ia, MIOIBEPIKEH-
HOT'O JIABJICHUIO arpecCUBHBIX cpell. [Ipemiokennl (pyHKITUU COCTOSHUIA JJIs OIEHKY JOJTOBEYHOCTH
cdepbl. PaccMOTpeHO HECKOIBKO IIPUMEpPOB. JIaHbl HEKOTODBIE 3aMedaHusi K cTarbe [5).

Karoweswie caosa: arpeccuBHasi Cpefia, MEXaHOXUMUYECKasi KOPPO3Usl, yIPYTOIIACTUYIECKAs Je-
dopmanus, monas cdepa, JT0JIrOBEIHOCTD, [IPEJCKA3AHIE JOJTOBETHOCTH.

Bubnuorp. 7 nass.

YAK 533.6.011

Pabunun A.H.,, Upuccy 9., Jlery 2K.-I'., Mopo K. TensiooGmeH cBepX3BYKOBOI CTPyH C
nperpasoil B mporiecce XOJOLHOrO raszoguHaMudeckoro Hamnbuienus: // Becrn. C.-Ilerep6.
yu-Ta. Cep. 1. 2009. Bom. 1. C. 123-128.

Tepmorpadutdeckne n3MepeHns: ¢ BDEMEHHBIM Pa3pPENIEHUEM BBIIOJIHEHBI C IIOMOIIBIO BBICOKO-
CKOPOCTHO# MH(MDPaAKPACHON KaMephbl B IIPOIECCe XOJIOMHOIO Ia30iMHAMIYECKOr0 HAblIeHns 6e3 da-
cTUIl. DKCIEPUMEHTBI IPOBEJEHBI HA KOMMEPYECKOM yCTAHOBKE XOJIOIHOTO HAIIBLIEHUS B IIUPOKOM
JIpara3oHe TeMIepaTyp ra3a U IOIePEeYHbIX CKopocTeil comta. TeMeparypa moBepxHOCTH 00pa3Iia
N3MepsIach HEIOCPEJICTBEHHO IIPOTUB COIIA W Ha ONPEIEJIEHHBIX PACCTOSHHUUSX OT COILIA, JaBast
O0IILYI0 KAPTHHY IIOCTYILJIEHUs TeIlIa Ha 00pas3er] B PealibHbIX YCJIOBUAX HallbLIeHus . [Ipejoxena .
YacTp mapamMeTpoB MojieJn olpeiesieHa u3 sKciepumenTa. Co3mana KOMIbIOTEpHAsT IPOrPaMMa JJIst
pacdera TertoobMeHa. Pe3ysibraThl pacueToB HAXOAATCS B COOTBETCTBUU C PE3yJIbTaTaMU IKCIIEPH-
MEHTA JIJIsl PA3JIMYHBIX TEMIIEPATYD TOPMOXKEHUsI ra3a U i PA3JIMYHBIX CKOPOCTEl IIOIepedHOro
JIBUZKEHUsT COILIA.

Karoweswie caosa: TepmorpadudecKkrne H3MEpeHnsi, MaTeMaTHIecKas MOZeJb TeIIo0OMeHa.

Bubnworp. 3 nass. Wi. 4.
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VIIK 532.70; 542.12; 532.5:532.135

u6apos B.A. Croxactuueckuii meron B remommHammke cocyza // Becrn. C.-Ilerep6.
yu-Ta. Cep. 1. 2009. Bom. 1. C. 129-138.

[Ipenmoxkena MommduKaIust CTOXaCTUIECKON Moiesin KpOBU. Bo BHUMaHMe MPUHUMAIOTCS Pac-
[IpeJieJIeHNsT YJACTHYEK KPOBH IO MaccaM u o0bemaM. Bo BHUMaHMe TaK»Ke MIPUHUMAIOTCS IIPOIECCHI
pacrma/ia — arperupoBaHusi YaCTUYEK U BJIUsIHUE MarHUTHBIX mosieil. [Ipemioxkena HOBast mosiHasT 1
3aMKHyTas CUCTeMa ypaBHeHHii remomuHamuku. Ona 6a3upyercss Ha CTOXACTUIECKOM yPABHEHUU.
IIpemtoxkennl BapuanTs! perntenus: npobiembl COD u npobiieMbl KPOBEHOCHOTO Kanuuisipa. Popmy-
JIUPYeTCsl TPAHNYHAS 3a/1a49a B TeMOJIMHAMUKE. BBIYNCIEHBI TapaMeTpbl MEKIaCTUIHOTO MTOTEHIIN-
aja B3amMozeiicTBus. 1loydeHo BiausiHME pacIpeiesieHus YacTUIl 0 00beMaM, MHOTO-YaCTHIHBIX
COYJIAPEHUIl ¥ MOTEHINAJIa [IPUTKEHUsT Ha KOI(MDPUIMEHTHI BA3KOCTH U KO3hPUumumeHT camoaud-
dysun. [IpuBenenb KaueCcTBEHHBIE CBONCTBA KPOBU U €€ CTPYKTYPHBIX 3J71eMeHTOB. [lo/rydensb! ypas-
HEHMEe TOJIUTPONBI 1 POPMYJIa JJIsi CKOPOCTH 3BYyKa MOJIUTPONHOM cpebl. [lokazano, 4To dncioBas
IUIOTHOCTH arperupyrolneil KPOBU OMUCHIBAETCS JIOTUCTHIECKON KpuBoit. [laH aqroputM mosydeHus
monpaBoK BapHeTTa B TEH30p HANPSI2KEHUI U BEKTOP caMoaudpy3un 3 UX BBIPAXKEHUHN 15 TI0T-
HOI'0 r'a3a WU ra30B3Beceil.

Kaouesvie cao6a: CTOXaCTUIECKU (KMHETHYIECKHIA) MeTO/, (DYHKIMs PACIPEJEICHNs], THIPO-
B3BECh, NeMOJIMHAMIKA, YPABHEHUsI TIEPEHOCA, KPOBEHOCHBIN COCY/I, KAUJLISIP, MTOJTUTPONA, HEHBIO-
TOHOBCKAas CPeJia, arpernpoBaHne, KOarysius, GopMeHHble 3J1eMeHTbI, KO3MdUIIEeHTH IepeHoca,
peosiorusi.

Bubaunorp. 20 Ha3s.

YIK 521.1:531.011

Kyzuemos 9. /1., Xonmepuukos K.B. OpburaspHass sBoJfOIMs IBYIJIAHETHON CH-
crembl Cousnie — FOnutep — Catrypu // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2009. Bom. 1.
C. 139-150.

WccienoBana opburanbHas sBosonus AsyanerHoit cucrembl Costrie — FOnurep — Caryph.
TaMuibTOHMAH 3anUCaH B OCKYJIUPYIOIINAX 3JIEMEHTaX, OTHECEHHBIX K KOOpAuHaTaM 1kobu u mpe/i-
craBjieH B BuJe pasyoxkenus B psaj [lyaccona mo Bcem anementam. Merogom Xopu—/lenpu ¢ uc-
TOJIb30BAHUEM SIEJIOHUPOBAHHBIX PsafoB llyaccoHa MpouWsBeIeHO OCpeHEeHNe MaMUJIBTOHHUAHA IO
cpegaum goiroram FOnurepa u CarypHa ¢ TOYHOCTBIO [0 TPETHEH CTEIEHH MAJIOro IIapaMerpa
(oraomenune macc FOnmrepa u Conuna). [Iponssongamas dbyHKIMS OCPEAHIIONErO TPeoOGPaA30BaAHUSL
¥ WHJIYIIUPOBAHHBIE €10 COOTHOIIEHUST MEXKLYy OCKYJMPYIOIIUMU U CPEJHUMU SJIEMEHTAMU HANIEHBI
C TOYHOCTBIO JI0 BTOPOH cTereHu Majioro mnapamerpa. OCyInecTB/IeHO YUCIEHHOE UHTErPUPOBAHUE
OCpeHEHHBbIX ypaBHEHUi!l Ha mHTepBasie BpeMmennu 10 muipz. Jier. [Ipuxkenue mjaHeT HOCHUT HOYTH-
MMEPUOIUIECKUN XapakTep. Pa3HOCTh MeXKIy BTOPBIM W IEPBBIM MPUOIUKEHUEM HUMEET TOPSITOK
KODHsI U3 MaJIOro MapaMeTpa, 4TO CBUIETEILCTBYET O Hajm4uuu cyaboro pesonanca. [lokazano, 4ro
YUeT YWIEHOB TPETHEro MOPsJIKa CIa00 BJIMAET HA KAYeCTBEHHYIO KAPTUHY JIBUYKEHUs, HO HEOOXOUM
JIJIsI TPABUJILHOTO OIPE/Ie/IEHNS OCHOBHBIX MEPUOJIOB.

Kmouesvie caosa: TTaHeTHAsT CHCTEMa, OPOMTAJIbHAsSI IBOJIIOIUS, OCPEIHEHUE, METOJ XOpU—
Herpu.

Bubnworp. 17 nazs. Un 3. Tabu. 4.
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ABSTRACTS

UDK 517.938

Zuber I. E., Gelig A. Kh. Stability of uncertain discrete-time systems // Vestnik
St.Petersburg University. Ser. 1. 2009. Issue 1. P. 3-9.
The uncertain system
Tn+1 = Antn, n=0,1,2,...,

is considered.
The coefficients a;;(n) of m X m-matrix A, are arbitrary functionals and satisfy the following
conditions

laii(n)] < ax < 1,

laij(n)] < ao,j >i4+1,
\ai,j(n) < (5,] < 1.
In particular, one of such systems is a switching-type system where the matrices A, can take any
values from a given finite set.

Constructing a special Lyapunov function, the estimate § < §(ao, o) is obtained, which guaran-
tees global asymptotical stability. In particular, a system is stable if the latter inequality is replaced
by ai j(n) =0 for j < i.

It is shown that pulse-width modulation (PWM) systems can be reduced to the uncertain
systems considered above. In the cases of PWM of type 1 and type 2 the coefficients of A are
functions of z(n) and functionals, respectively.

Keywords: discrete-time systems, global asymptotical stability, pulse-width modulation.

Bibliogr. 12 references.

UDK 514.822:514.762.5:514.752.8+530.12:531.51:537.1

Krym V. R., Petrov N. N. The principal bundles and the problem of topological quantiza-
tion of charges // Vestnik St.Petersburg University. Ser. 1. 2009. Issue 1. P. 10-17.

In this paper the space of admissible particle velocities is assumed to be the four-dimen-
sional nonholonomic distribution on the principal or associated bundle. Equations of the horizontal
geodesics for this distribution are the same as the equations of motion of a charged particle in
the general relativity theory. It is proved that if we «add» a 4-torus to the elementary particle
physics Standard Model Lie group, then the wavefunctions will be eigenfunctions of the operators
of charges and the horizontal lift will not depend on the coupling constants. The wavefunctions
constructed satisfy the well-known Dirac equation and its generalizations. For such wavefunctions
the topological quantization of the electric, leptonic and baryonic charges is fulfilled.

Keywords: nonholonomic distributions, linear connection, curvature tensor, Einstein equations,
Kaluza—Klein theory, topological quantization.

Bibliogr. 24 references. Fig. 1. Table 1.

UDK 518

Lebedinskaya N. A., Lebedinski D. M. Multiresolution analysis for Zlamal approximation //
Vestnik St.Petersburg University. Ser. 1. 2009. Issue 1. P. 18-22.

For the Zlamal approximation (piecewise continuous approximation of degree less or equal to
two) the new space of approximating functions is proved to contain the old one for a refinement of
the triangulation. The multiresolution expansion formulas, which express the old basis functions as
linear combination of the new ones, are explicitly written for the case of adding a vertex to one of
the edges. We consider both the cases of adding a vertex to a boundary edge or an internal one. The
formulas obtained can be used as well if we add multiple vertices to triangles sufficiently far from
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each other, since the triangulation transformation in question and its influence on the coefficients of
the expansion of approximating function with respect to the standard Zlamal basis, are local. Local
bases of a complimentary summands W in the decomposition of the new approximating function
space into the direct sum of the old one and W, also for the cases of adding a vertex to a boundary
edge or an internal one. For the bases indicated the decomposition and reconstruction formulas of
the wavelet transformation are explicitly written. All the formulas obtained were verified by the
computer algebra system MuPAD 2.5.3 for Linux.

Keywords: Zlamal approximation, multiresolution analysis, decomposition formula, reconstrac-
tion formula.

Bibliogr. 4 references.

UDK 519.6, 533.6.011

Memmnonov V. P. Testing of random number generators via simulation of a problem with
exact solution // Vestnik St.Petersburg University. Ser. 1. 2009. Issue 1. P. 23-32.

Through numerical Monte Carlo simulation of a problem with known exact solution the lin-
ear multiplicative generators with the modulus M = 23! — 1 were tested for the use in parallel
calculations. Obtained final temperatures departures from known theoretical values in the simu-
lated problem were compared with possible Monte Carlo errors produced by finite samples used. In
addition with the help of the sample correlation coefficients it was estimated the true correlation
coefficients between the rotational temperatures, obtained on different processors and with different
multipliers on each of them. Also in the case when on processors the additional samples in the final
state were calculated in order to enlarge generai sample. For this simulated random temperature
variables by partly averaging were transformed into approximate normal variables. Then for them
the true correlation coefficients were estimated from the sample correlation coefficients. It was found
that generators with 204 different Fishman-Moore’s multipliers in parallel work show best Monte
Carlo quality, with all the departures being below values of theoretical Monte Carlo errors. No cor-
relations between random variables produced by generators with different multipliers were revealed
in this case. So that apparently generators with different multipliers produce independent sequences
of pseudorandom numbers. Yet if some additional samples on every processor were taken, as it often
used in order to enlarge the general sample, the correlations inside them appeared with the values
of Monte Carlo errors being overshooted by temperature departures for multipliers from the low
part of Fishman—Moore’s rating in many such cases. Therefore they should not be used in similar
manner.

Keywords: random number generators, parallel codes, Monte Carlo method, correlation coeffi-
cients.

Bibliogr. 16 references. Fig. 4.

UDK 517.93+681.511.42

Smirnova V. B., Utina N. V., Shepelyavyi A. I., Perkin A. A. Friquency—domain estimates for
the number of slipped cycles in a phase system with vector nonlinearity // Vestnik
St.Petersburg University. Ser. 1. 2009. Issue 1. P. 33-43.

Two classes of phase control systems with vector nonlinear functions are considered. They are
systems described by ordinary differential equations and systems described by difference equations.
Their main feature is the presence of vector periodic nonlinear function in mathematical description
of the system. The problem of cycle slipping is investigated. For the both classes of control systems
the frequency—domain estimates for deviation of each angular coordinate from its initial value are
obtained. The direct Lyapunov method with periodic Lyapunov functions is exploited. By means
of the Yakubovich—Kalman lemma all the results are formulated in terms of the transfer function
of the linear part of the system. The results have the form of frequency—domain inequalities with
varied parameters which satisfy algebraic inequalities.

Keywords: phase systems, Lyapunov method, Yakubovich—Kalman lemma, cycle slipping.

Bibliogr. 16 references.
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UDK 539.30

Tovstik T. M. On the criteria when estimating the cubature formulas residue // Vestnik
St.Petersburg University. Ser. 1. 2009. Issue 1. P. 44-53.

The cubature formulas for calculations of integrals of functions f(X), X = (z1,...,2,) which
are given in the n-dimensional unique hypercube K™ = [0,1]" and have the integrable mixed
derivatives of the type ax(;lwxzn f(X), 0 < a; < 2 are studied. Residues of cubature formulas

R[f] = [jn [(X)dX — S ek f(X(k)), ek > 0 are estimated depending on weights cj, and assem-
blies X (k), and on properties of functions f(X). The residue is estimated through the integrals of
derivatives of functions f(X) in the r-dimensional (r < n) boundaries of hypercube K™ in the form
|R[f]] < Zaj G(oy) [ir \azzlanz%nf(X)\er, where coeflicients G(«;) are the criteria, depending
on the parameters ¢, and X (k) only. The algorithm of these criteria calculation in the two-dimen-
sional and in the n-dimensional cases is given. Some examples are studied. The discrepance is the
partial case of the criteria, and the algorithm presented is the generalization of algorithms which
are used for the discrepance calculations. The results of the paper may be used for the cubature
formulas optimization depending on the parameters ¢ and X (k).

Keywords: cubature formulas, residue estimate, discrepance.

Bibliogr. references.

UDK 669.018:539.5

Arutyunyan R. A. The embrittlement problem in material science // Vestnik St.Petersburg
University. Ser. 1. 2009. Issue 1. P. 54-58.

In material science two lines of experimental investigations of embrittlement of metallic materials
are outlined. The works of the first line deal with the estimation of «brittleness» in dynamic loadings
through the definition of absorbed energy when the specimen with a crack is fractured and the
experiments in which the fracture toughness, the resistance of material to fast crack propagation,
is studied. The disadvantages of these methods are widely discussed in scientific literature. The
second line is rather traditional, when the material embrittlement is studied in compact specimens.
In this case the value of relative deformation and the value of relative changes of cross section
area of a specimen at a fracture are used as the embrittlement characteristics. As follows from our
considerations, the traditional definition of these parameters accepted in the strength of materials
textbooks and in numerous publications is not quite correct, so they can’t describe the real degree
of material embrittlement. To improve the situation we introduce a new definition of embrittlement
parameters based on the mechanical and physical considerations.

Keywords: embrittlement of metallic matherials, relative deformation, relative changes of cross
section area.

Bibliogr. 15 references.

UDK 533.6.011

Babarykin K. V., Kouzmina V. E., Matveev S. K., Petrova V. N. Research of self-oscillations in
the impacting jets // Vestnik St.Petersburg University. Ser. 1. 2009. Issue 1. P. 59-67.

A mechanism of self-oscillations in the impacting jets is investigated. The numerical simulation
of the self-oscillations process in the underexpanded supersonic jet flowing on the plant limited
obstacle is carried out. The creation of a adequate phenomena physical model is carried out by
a transition from common to quotient method. Namely, the self-oscillations in the impacting jets
is considered as a partial case of a vast range of problems about self-oscillations, arising when
a non-homogeneous supersonic stream flowing an obstacle with separated zone beginning. The
new working out phenomena physical model taking into account a hi-enthalpy gas flowing from
periphery flow into the separated zone and the interaction of processes in the periphery flow and
separated zone. The self-oscillations mechanism is connected with periodic flowing of hi-force gas
from periphery flow into the separated zone and following gas outflow from it. The alternation
of flow into and outflow phases is conditioned by the changing of separated zone dimensions. The
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increase of separated zone dimensions leads to a cessation gas flow into and beginning of gas outflow
from the separated zone. The decrease of separated zone dimensions in the outflow phases following
to what the periphery flow again falls on the obstacle blocking the gas outflow from the separated
zone. Further process is repeated. Interaction of processes in the separated zone and in the periphery
flow is showed mainly by a presence of rear waves associating to shock waves in the adjacent flow
regions.

Keywords: stream, flow, self-oscillations, obstacle, rear waves to shock waves.

Bibliogr. 13 references. Fig. 5.

UDK 533.601.1

Bogatko V. I., Kolton G. A., Potekhina E. A. About the peculiarity of Lagrange variables
application in the problem of the hypersonic flow past the body // Vestnik St.Petersburg
University. Ser. 1. 2009. Issue 1. P. 68-75.

The characteristic peculiarities of application of Lagrange variables in the problem of the hy-
personic flow past the body is considered. It is marked that it’s appropriately in the intensive shock
waves problems to select the particle parameters values not at the surface t = to (to = const), but
at the surface ¢ = o, where o is that time moment, when the particle intersects the discontinuity
surface. By the example of the solution of the two-dimensional flow problems of the moving with
a high variable velocity plane and axisymmetric bodies it is shown how the transition to Lagrange
variables allows to get the system of equations which describes the gas flow past the strong shock
wave and suits for the thin shock layer method. The solution is under construction in the form of the
series by the powers small parameter describing the relation of the gas densities on the head shock
wave front. It is marked that all nonlinear effects of problem are in the equation for the definition
of the gas particle motion law in the zeroth-order approximation. It is show the cases for which
this equation may be integrated. The solution is wrote in the quadratures for the other unknown
quantities. The rearrangement process of the gas flow in the shock layer is investigated. The zone, in
which the flow reconstruction occurs, is marked out. This zone existence time definition condition
(the time of new flow regime establishment) was received. In the special case of the transfer from the
wedge uniform motion to the uniformly accelerated motion the establishment time of the uniformly
accelerated motion is defined from the quadratic equation.

Keywords: gas dynamics, flow past the body, hypersonic flow, Lagrange variables, thin shock
layer.

Bibliogr. 7 references.

UDK 539.374

Lashkov V. A., Matveev S. K. Changing of roughness of a surface under impingement of
solid particles // Vestnik St.Petersburg University. Ser. 1. 2009. Issue 1. P. 76-82.

The surface of a body under impingement of solid particles of two-phase flow is subject to
deformation and destruction and, thus, changes its roughness. The depth of a crater, which originates
from the impact of a solid particle, is determined on the base of semi-empirical theory of penetration
of a spherical pellet into the surface of a target. The inertial penetration of an absolutely rigid
sphere into a metallic half-space of the target is considered. The expression for maximum depth of
the penetration of a spherical striker into a half-space in a wide range of dimensionless parameters
changing is obtained. The obtained data of calculation of penetration depth and experimental data
are compared.

The evolution of a surface roughness during the action of solid particles of two-phase flow is
reviewed. The value of probability of a particle fall into a crater on the surface left by previous
particles is obtained. The estimation is conducted on how fast the surface of the model is covered
by the craters under impingement of solid particles. It is revealed, that some seconds of presence of
the experimental model in two-phase flow are enough for the solid particles to begin to drop on the
surface that has been deformed by the previous particles. Therefore, when defining experimentally

162



the coefficients of restitutions under interaction of solid particles of two-phase flow with the model

it is necessary to allow for a surface roughness changing, which originates from impacts of particles.
Keywords: roughness of a surface, penetration depth, probability of a particle fall into a crater.
Bibliogr. 14 references. Fig. 4.

UDK 531.383

Lestev M. A., Tikhonov A. A. Nonlinear effects in dynamics of micromechanical gyros //
Vestnik St.Petersburg University. Ser. 1. 2009. Issue 1. P. 83-88.

Microelectromechanical vibrating gyros of LL and RR types are considered. Nonlinear depen-
dence between the forces of elasticity in supports and the displacements of sensitive elements is
taken into consideration as well as nonlinear dependence between the electrostatic forces and the
displacements of sensitive elements. The nonlinear differential equations of a gyro, functioning in
the measuring mode, are evaluated. These equations contain both analytical and non-analytical
nonlinearities. The influence of revealed nonlinearities on the dynamics and precision of vibrating
gyros is investigated. The stable steady-state vibrations of a gyro are obtained with the use of the
averaging technique. The corresponding resonant curves are constructed. The obtained results can
be used in developing the devices of the types considered.

Keywords: micromechanical gyros, microelectromechanical gyros, dynamics, sensitive elements.

Bibliogr. 8 references. Fig. 2.

UDK 539.3, 517.928

Malysheva O. M., Filippov S. B. Influence of eccentricity on buckling of thin ring-stiffened
cylindrical shells under action of external pressure // Vestnik St.Petersburg University.
Ser. 1. 2009. Issue 1. P. 89-98.

Last years numerical methods of calculation of thin-walled structures developed very intensively.
However their use in problems of dynamics and stability of the stiffened shells is connected with
certain difficulties. Therefore asymptotic methods till now keep leading positions in the theory of
the stiffened shells.

Problem of definition of optimal parameters of ring-stiffened cylindrical shells, providing the
maximal value of critical pressure of the structure with the fixed weight, have been solved by
asymptotic methods for case when the centre of gravity of the ring cross-section section is on a
middle surface of the shell. However usually the distance between the centre of gravity of the cross-
section and the middle surface, named the eccentricity, is distinct from zero because the rings are
located inside or outside of the shell.

In this paper by means of asymptotic methods the approximate formulas for the critical ex-
ternal pressure for ring-stiffened cylindrical shells in case of the distinct from zero eccentricity are
obtained. It is shown, that formulas of Bryant and Kendrick recommended in the USA for engineer-
ing calculations, give overestimated values of the critical pressure. The algorithm for estimation of
an optimal arrangement of rings and sizes of their rectangular cross-sections is developed. Values
of optimum parameters for some thin-walled structures are found.

Keywords: buckling, stiffened shell, optimal parameters, asymptotic method.

Bibliogr. 7 references. Fig. 4.

UDK 531.1:629.76

Nowvoselov V. S. Optimal trajectories of the tangential contact // Vestnik St.Petersburg Uni-
versity. Ser. 1. 2009. Issue 1. P. 99-103.

The variation method of the optimization of coplanar trajectories of the tangential transfer
with the prescribed relative velocity and taking into account the duration of the active sections is
proposed. An analytical construction of three successive approximations in the problem of transfers
between coplanar orbits with small eccentricities is given. The expressions are presented only up to
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the third order. The analytic expressions for the minimum characteristic velocity requirements and
the optimal direction of the thrust are discussed.

Keywords: the optimization of coplanar trajectories, the problem of transfers between coplanar
orbits, optimal direction of the thrust.

Bibliogr. 9 references.

UDK 532.5.032

Pavlovsky V. A., Nikushchenko D. V. The rheological model for computation of flows in
a wide range Reynolds numbers // Vestnik St.Petersburg University. Ser. 1. 2009. Issue 1.
P. 104-112.

In the article a new approach to create a phenomenological model of fluid motion is given, which
is alternative to the mixing length hypothesis by L. Prandtl. This approach allows us to describe fluid
motion independently of the flow regime in the area of fluid. On a base of the approach we created
a new differential model of fluid motion, which can be used for the both flow regimes — «Uniform
laminar-turbulent model> (ULTM). So the field of scalar parameter of turbulence is introduced,
which is the ratio of turbulent shear stress to full stress value in a case of simple shear flow. This
makes it possible to write a new turbulent viscosity equation. The influence of scalar parameter
of turbulence on a flow is taken into account with the help of the additional transport equation.
The model is suitable for compressible and incompressible fluid, and allows us to obtain analytical
solutions in quadratures for simple shear flows. Different forms of the system of equations of motion
with boundary conditions are given.

Keywords: Reynolds equation, fluid motion, turbulent model, turbulence, turbulent viscosity.

Bibliogr. 16 references.

UDK 539.3

Pronina Yu. G. Equal mechanochemical corrosion of an ideal elasto-plastic hollow sphere
under constant pressure // Vestnik St.Petersburg University. Ser. 1. 2009. Issue 1. P. 113-122.

This paper is concerned with the equal-rate surface mechanochemical corrosion of a thick-
wall sphere subjected to constant internal and external pressure of aggressive environment. Sphere
material is assumed to be ideal elasto-plastic with taken into account changes of mechanical char-
acteristics. Corrosion rates are considered to be inversely as the exponent of time (when closed
oxide layer appears and leads to corrosion rate reduction). Furthermore, according to the most
of experimental investigations corrosion rates linearly depend on stress intensity. In the article the
differential equation for the stress intensity increasing in elastic deformation stage has been derived.
The solution of this equation has been found. Formulas for the sphere wall thickness at any time
have been expressed. An analytical solution of the problem when corrosion rate does not depend
on stress has been achieved. Yield conditions of an ideal elasto-plastic sphere under pressure have
been formulated. An algorithm to determine theoretical lifetime of the vessel subjected to pressure
of aggressive surrounding has been developed. Estimating functions for durability prediction have
been proposed. Several examples have been examined in the paper. Some remarks on the article [5]
have been given.

Keywords: aggressive environment, mechanochemical corrosion, elasto-plastic deformation, hol-
low sphere, lifetime, durability prediction.

Bibliogr. 7 references.

UDK 533.6.011

Ryabinin A. N., Irissou E., Legoux J.-G., Moreau C. Heat exchange of a supersonic jet with
an obstacle in the cold spray // Vestnik St.Petersburg University. Ser. 1. 2009. Issue 1.
P. 123-128.

Time-resolved thermographic measurements are performed by a high speed infrared camera on
a substrate surface during the cold gas dynamic spraying without powder particles. Experiments
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were carried on the commercial cold spray system spanning a wide range of gas temperatures and
nozzle transverse speeds. The substrate surface temperatures were measured directly beneath the
cold spray nozzle as well as at predetermined distances from the nozzle, giving a general evaluation
of the heat input to the substrate in actual deposition conditions. The mathematical model of the
heat exchange is proposed. Some model parameters are determined from the experiments. Computer
program is created for heat exchange calculation. The results of calculations are in accordance with
the experiments in various gas stagnation temperatures and various nozzle transverse speeds.

Keywords: time-resolved thermographic measurements, mathematical model of the heat ex-
change.

Bibliogr. 3 references. Fig. 4.

UDK 532.70; 542.12; 532.5:532.135

Tsibarov V. A. The stochastic method in the wvascular hemodynamics // Vestnik
St.Petersburg University. Ser. 1. 2009. Issue 1. P. 129-138.

The modified stochastic model of blood is propounded. The mass and volume distributions of the
blood particles are taken into account. The coalescence — disintegration processes of the particles
and magnetic field influence are taken into account too. A new general complete and closed system
of hemodynamic equations is propounded. It is based on the stochastic equation. The variants of
solving the RSE-problem and capillary vascular problem are suggested. The boundary problem in
hemodynamics is formulated. The parameters of particle — particle interaction potential are calcu-
lated. The volume distribution, the poly-particles collisions and attractive potential influence on the
viscosity coefficients and self-diffusion coefficient are obtained. The quality properties of the blood
and its structural elements are adduced. The polytropic equation and formula for sound velocity of
polytropic media are obtained. It is shown that the number density of aggregating blood is described
by a logistic curve. The algorithm of deriving the Burnett corrections on the stress tensor and self-
diffusion vector from its expressions for dense gas or gas-solids suspensions is presented.

Keywords: stochastic (kinetic) method, distribution function, fluid-particles systems, fluid-solids
suspension, hemodynamics, transport equations, blood vessel, vascular, polytropic, polytropic curve,
non-newtonian medium, coalescence, aggregation, coagulation, structural elements of the blood,
transport coefficients, rheology.

Bibliogr. 20 references.

UDK 521.1:531.011

Kuznetsov E. D., Kholshevnikov K. V. The orbital evolution of the two-planet system the
Sun — Jupiter — Saturn // Vestnik St.Petersburg University. Ser. 1. 2009. Issue 1. P. 139-150.

The orbital evolution of the two-planet system the Sun — Jupiter — Saturn is examined. The
Hamiltonian function is represented in terms of osculating elements referred to Jacobian coordinates,
and then developed in the Poisson series in all osculating elements. Averaging of the Hamiltonian
with respect to the mean longitudes of Jupiter and Saturn by the Hori—Deprit method is fulfilled
using echeloned Poisson series preserving terms of the third order with respect to the small parameter
(Jupiter to the Sun mass ratio). The generating function of the averaging transform and the relations
between osculating and mean elements, which are induced by it, are found up to the second degree
of the small parameter. Numerical integration of averaged equations is carried out on the time span
of 10'° years. The planetary motion is almost periodic. The difference between the first and the
second approximations has an order of the square root of the small parameter which points out the
presence of a weak resonance. It is shown that taking into account the third order terms weakly
influences a qualitative picture of motion, but it is necessary for the due determination of the main
periods.

Keywords: Planetary system, orbital evolution, averaging, Hori—Deprit method.

Bibliogr. 17 references. Fig. 3. Table 3.
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ITpaBuna opopMiieHUS U yCJIOBUS NIpUeMa cTaTei
B «Bectuuk CIIGIY. Cep. 1»

Anpec pepakuuu cepun 1: 198504 Cankr-Ilerep6ypr , Crapsiii [lereprod, Yausepcurerckuii up., i. 28,
KoMH. 2205, T. (812) 428-41-65, vestnik mm@math.spbu.ru, vestnik.ser-1@press.pu.ru

I. IIpaBuna nybGaukanmu crarei

1.1. 2Kypuas uzgaer paborsl, npezcrasieHublie oauoi u3 kadeap CIIGIY. B xxypuaste mybiuky-
IOTCsI OPUTMHAJIBHBIE, paHee He OMyOJIMKOBAHHbBIE HCCJIEIOBAHUS B 0OJIACTA MATEMATUKN, MEXAHUKHI
MJIM ACTPOHOMHUH, a TaK»Ke CTaTbU MaTeMaTHYeCKOIo XapakTepa B 00JIACTH yIIPABJIEHUsI, BBITHCIIN-
TEJILHON TEXHUKU U MHMOPMATUKU. ABTOPBI IIEPEIAIOT MATEPUAJIbI, OPOPMJIIEHHBIE B COOTBETCTBUN
C TpaBUJIAMH 2KYPHAJIa, JIUIHO OTBETCTBEHHOMY CEKDPETapIO CEePUH WM MPUCHLIAIOT 3JIEKTPOHHOMN
WUJIN IIPOCTON IOYTOMN.

1.2. Bce pykomucu, nmoctymnaroIiue B XKypHAaJI, HAIPABJISIOTCS Ha pereHsuposanue. [Iporecc pe-
[EH3UPOBAHUS PErIAMEHTHPYETCs MOPSIIKOM PEIeH3MPOBAHNS PYKOIUCEH HAYIHBIX CTaTel, MOCTY-
NUBIINX B peaxosuieruto xypHasa «Becrauk CII6I'Y. Cep. 1. Pemenne o nybaukanuu (i OTKIIO-
HEHUW) CTATbU IPUHUMAETCS PEJAKIIMOHHOM KOJIUIErHeil CepUM 1OCJIe €€ PEIeH3UPOBAHUST U 0OCY K-
nenus. Pernrenne peakosuiernn GUKCUPYETCsT B IPOTOKOJIE 3ACETAHUS.

1.3. Iliara ¢ acnupaHTOB 3a IIyOIMKAIMIO HE B3UMAECTCH.

II. KoMmIuieKTHOCTHL 1 (popMa MpeacTaBJIEHUS aBTOPCKUX MaTEpPUAJIOB

2.1. Obs3arenbHbBIMU 3JIeMeHTaMu I1yOuKanuu sapisdorcs: uagexe YK, dbavmunmms, ums u or-
9ecTBO aBTOpa (COABTOPOB); HA3BaHUE CTATHU; BBeJeHHE (HCTOPHS BOIPOCA C COOTBETCTBYIONMMU
CCBUIKAMM U KpaTKasg (pOPMyJIMPOBKA HOBBIX PE3YJILTATOB); OCHOBHAs 4acTh; Gubmorpaduaeckue
CCBUIKH; AaHHOTAIMS Ha PYCCKOM U aHIVIMHACKOM sI3bIKax (C ImepeBooM hbaMuaInu aBTopa (COaBTOPOB)
U HA3BAHMsI CTATBHU); KJIIOUEBbIE CJIOBA HA PYCCKOM M AHIVIMHACKOM $I3BIKAX; CBEJIEHUsI 00 aBTOpe.

2.2. TpeboBanusi k odopmienuio pykonucu. CTarbs IPEJCTABISIETCI B PEJAKIUIO0 B (hopmare
LATEX2e B komupoBke Windows CP1251, \documentclass(amsart) wuu article u Hanmeyarannast
B JIByX 9K3eMIusipax Ha 6ymare ¢dpopmara A4. IlpudT 1 MeKCTPOUHBIN HHTEPBAJ — T€ K€, UTO 10
ymosraanuio (10pt, oqunaapusrit). Jiuna crpoku — 14 cm, Bicora — 20 cM, nseT mpudTa — IepHbIH,
HyMeparus hopMyJI — ClipaBa B CKOOKax, eJIMHUIIbI u3Mepenus jaiorcs B cucreme CU. Pazpemraer-
Csl MCIIOJIb30BaTh KYPCHB, ITOJIY?KUPHBII KyDPCHUB, HOJIy?KUPHBIH IpsiMOil. ABTOp J10/2KeH n3berarb
[IPUHYIATETHHOTO (POPMATUPOBAHUS TEKCTa C MCIOJIb30BaHMEeM KoMmaHs \break, \newline u T.1I.
Creryer OMHUTB, 9TO KOMaH bl \cal u \over siBJIAIOTCS yCTAPEBIIUMU, BMECTO HUX CJIEIYET UC-
mosib3oBaTh \mathcal u \frac.

2.4. Tabauipl JOKHBL OBITH HOIOTOBJIEHBI C HCIOJIb30BAHNEM CTAHIAPTHBIX OKPY?KeHN! table
nu longtable. Pucysku m10/KHBI OBITH H3TOTOBJIEHBI B (DOPMATE €pS U BCTABJIEHBI B CTATHIO CTaH-
naptabiMu cpegicrBamu LATEX2e. Kpome Toro, pucyHK# J0JI2KHBI OBITH IPEICTABIEHBI B PEJAKIIAIO
B BUJIE OTJEJbHBIX (hbaityioB. TabauIbl 1 PUCYHKHA HyMepPYyIOTCsS apabCKuMu mudpamMu CKBO3HOM Hy-
meparueii. Ecau pucynok (tabuuma) oquH, OH He HyMepyeTrcs. BO3MOXKHO BKJIIOUEHHME HA3BAHWN
Tabsinl, u noanuced moj pucynkamu. CCbUIKa B TeKCTe Ha TabuuIly (PUCYHOK), IPeJIeCTBY Iast
eii, obsizaTesIbHA.

2.5. Cumcok Jureparypbl IPUBOJIUTCS B KOHIIE cTaThbu U odopmisercs B coorBerctsuu ¢ ['OCT
P 7.0.5-2008. Hymepamusi ccblIoK B TEKCTe JaeTcs apaOCKUMM IudpaMu B KBaJIPaTHBIX CKOOKax
U [PUBOJWUTCS IO HOPSJKY WX IOSBJIEHHS B TEKCTe, B TOM UHCjIe BO BBejaeHuu. llpm ccblike Ha
[IePEBOIHOE U3/IaHNE HEOOXOAUMO IIPUBECTHA B CKOOKAX €ro OPUIHHAIbHOE Ha3BAHUE M UMSI aBTODPA.

2.6. IlosrHBIil MaKCUMaJIbHBIA OObEM CTATbU, BKJIIOYasl BBeJIEHUE, TaOJINIBI, PUCYHKH U CIHCOK
JINTEpaTypPhl, HE JIOJKEH npeBbinarh 10 CTpaHuIl, KpaTKOro Hay<IHOIO COODIEeHNsT — 4 CTPaHUIIBL.

2.7. ®opma mpeCTaBIEHNsT ABTOPCKUX MATEPHAJIOB

2.7.1. Tekcr craTbu, pacredaTaHHbII Ha IPUHTEPE B JBYX 9K3eMILIsApax. IIpu mepecblike sjek-
TPOHHOH IOYTOM HEOOXOMUMO IOMUMO tex-daityioB npuciaars ps- nwim pdf-dailyisl crarbu.

2.7.2. Texkcr craTbu B 2JIeKTPOHHOM Bujie Ha auckere B popmare LATEX2e. Hazsanue daitna —
damunnsa asropa + «Crs. Hanpuwmep: «MBanos Cr.tex».
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2.7.3. Tekcr aHHOTAIMI M KJIIOYEBbIE CJIOBa HA PYCCKOM M AHIVIMICKOM sI3bIKax (IlepeBoj| Ha3Ba-
HUS HA aHIVI. A3BbIK 00s3aTesIeH), PACIeYaTaHHbIe HA IIPUHTEPE B OJHOM IK3EMILIAPE.

2.7.4. TekcT aHHOTAIUI M KJIIOYEBBIE CJIOBA HA PYCCKOM M aHIVIMACKOM fA3bIKax (II€peBoj| Ha-
3BaHUsI HA aHIVI. sI3bIK 00sI3aTeJIeH) B 3JIEKTPOHHOM BHJIe B oTaesbHOM (ailie. Hassanue daiina —
davmausa aBropa + «An». Hanpumep: «lBanos An.tex».

2.7.5. @aitpl pUCYHKOB B 9JIEKTPOHHOM BHE. B omHOM daitite — onus pucyHoK B popmaTte eps.
HazBanwne daitia — pavmumus asropa + «Puc N», B mopsigke ciemoBanusi B crarbe. Hampumep:
«BanoB Pucl.eps», «BanoB Puc2.eps» u . 1.

2.7.6. CBesenus 06 aBrope, paciedyaTaHHble HA IPUHTEPE B OJIHOM IK3EMILISIDE.

2.7.6.1. ®aMuiusi, UMsI ¥ OTUECTBO aBTOpa (COABTOPOB) IIOJHOCTHIO.

2.7.6.2. Hayuanoe 3Banue, yueHas CTell€Hb, OCHOBHOE MECTO PAbOTHI, JIOJKHOCTb.

2.7.6.3. KonrakTHble peKBU3UTHI (00S3aTEIBHO):

—restedOH C yKa3aHUEM KOJa Iopoja,

— a/IpecC JIEKTPOHHOU MOYTHI.

2.7.8. Ceepenusi 06 aBTOpE B JIEKTPOHHOM BuJe B orxeibHoM daiie. HazBanue daitia — da-
muinst aBropa + «Cseny. Hanpumep: «VBanos Ceeg.rtfs.

2.7.9. AcumpanTram (ZOKTOpaHTaM) HEOOXOAUMO MPEJICTABUTH OT3BIB HAYIHOTO DPYKOBOIUTEIS
(koHCYJIBTAHTA), 3aBEPEHHBIH EYATHIO.

Ilopsiiok pelieH3UpPOBaHUS PYKONMMUCEH HAYYHBIX CcTaTeil

1. Bce HayuHbIe cTaThbU, MOCTYIUBIINE B PEJIAKINIO CEPUN 1, TOJIEXKAT OOSI3aTETHLHOMY PeIeH-
3UPOBAHUIO.

2. I'1aBHBIA peakTOp U OTBETCTBEHHBIN CEKPETAPh CEPUU OIMPEENISTIOT COOTBETCTBHE CTATHU
IpoUIII0 >KypHaJIa, TPeOOBAHUAM K OMOPMIIEHUIO M HAIPABJISIOT €€ Ha PEIeH3UPOBAHUE CIICIH-
aJIMCTy, JOKTOPY WJIM KAHIMJATy HayK, UMemolneMy Haubosiee OJU3KYIO K T€MEe CTATbU HAyUYHYIO
CHEIUATN3AIAIO.

3. PeneHseHTs! yBeIOMIIAIOTCS O TOM, YTO MPUCJIAHHBIE UM PYKOIIMCH SABJISIIOTCSA 9acTHON COO-
CTBEHHOCTBIO aBTOPOB U COJIEPXKAT CBEIECHHs, He IOJJIeXKAIUe PA3IJIallleHuI0. PeleH3enTamM He pas-
pelaercst J1eJiaTh KOMUU craTeil. PelleH3anupoBaHme MTPOBOIUTCST KOH(MUIEHIIUATBHO.

4. CpoKu pereH3upoBaHusl OIPEIEISIOTCS OTBETCTBEHHBIM CEKPETAPEM CEPUU.

5. B penensun q0/KHO OBITH YKA3aHO: a) COOTBETCTBYET JIU COJEPIKAHUE CTATHY €€ HA3BAHUIO,
6) B KaKoil Mepe CTaTbsl COOTBETCTBYET COBPEMEHHBIM JOCTHXKEHHsIM B paccMaTpuBaeMoii ofbsactu
HAYKW; JAHBL: B) OIEHKA (DOPMBI HOJIAYU MATEPUAJIA, ') [EJIeCO0OPAZHOCTD MyOJIUKAIUN CTATHHY, JI)
JIeTaJIbHOE OIUCAHUE JIOCTOUHCTB U HEJIOCTATKOB CTATHHU.

6. PernensupoBaHne MpOBOJUTCS AHOHUMHO. ABTOPY CTaThU IPEIOCTABISIETCS BO3MOMKHOCTD
O3HAKOMUTBCS C TEKCTOM peleH3uu. HapylieHne aHOHUMHOCTA BO3MOXKHO JIUIIL B CJIydae 3asiB-
JIEHUsI PELIEH3eHTa O IIarunare min paibcuuKaIul MaTepPUasIoB, U3JI0XKEHHBIX B CTATHE.

7. Eciiu pereHsust COMEPKUT PEKOMEHIAINH 10 UCIPABIEHUIO U JOPaOOTKE CTaThU, OTBETCTBEH-
HBIA CEeKpeTapb CEpUM HAIIPABJISET aBTOPY TEKCT PEIEH3UU C MPEJIOKEHUEM YyIeCTh PEKOMEHIaIuu
[IPU TIOJTIOTOBKE HOBOI'O BapMaHTa CTATHU WJIM apryMEHTUPOBAHO UX OMPOBEPrHyTh. Ilepepaboran-
Hasl aBTOPOM CTaThsl MOBTOPHO HAIIPABJISIETCST HA PEIEH3UPOBAHUE.

8. B cy4gae, Korga pereH3eHT He PEKOMEHI0BAJ CTATHIO K IIyOJIHKAIINY, PEIKOJIET s MOXKET Ha-
[IPABUTDH CTATBHIO Ha IepepabOTKy € yIeTOM CeJIaHHBIX 3aMEYaHUl, & TAKXKE HAIIPABUTH €€ JIpyroMy
perier3eHTy. TeKCT OTPHUIIATEIBHON PEIEH3NN HAIIPABJISIETCST ABTOPY.

9. OkoHYaTeNbHOE pelleHue O IyOJIUKAIMU CTATbU IPUHUMAETCH PeJIKOoJIlerueii cepun u puk-
cuUpyeTrcs B IIPOTOKOJIE 3ACEaHUsI PEJIKOJIEUH.

10. Tlocsie mpuHSATHST PEIKOJIIETHENl CEPUU PEIIeHMsT O JIOMYyCKe CTAaThU K IyOJIMKAIUA OTBET-
CTBEHHBIN CeKpeTapb cepur HHMOOPMHUPYET 00 9TOM aBTOPa U yKa3bIBAET CPOKU Irybsmkarun. Tekcr
PEleH3UH HAIIPABJISETCSI aBTOPY.

11. OpuruHa bl peneH3uil XpaHsTCs B PEIKOJIJIETUN CEPUM B T€YEHUE MATH JIET.
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