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PE®PEPATHI

YIK 533.6.011

Bypasuen A.lI, MarBees C.K., Haruu6ega E.A. 80 ser Kadeape ruapoaspoMexaHukm //
Becrn. C.-ITerep6. yu-ta. Cep. 1. 2010. Bpim. 2. C. 3-18.

Pabora mnocesimena 80-yeruio Kadenpbl mIpoaspoMexaHuKu (akyibrera MaTeMaTUKH U MeXaHUKU
Cankr-IleTep6yprckoro rocyiapcTBeHHOrO yHHUBepcHUTeTa. KpaTKo M3j1araloTcsi OCHOBHBIE TAIlbl Pa3BUTHUS
rugpoaspomexanuku B Cankr-IlerepOypre. [IpuBenensl KpaTkue CBeIeHUS O YKU3HU U HAYYHOM JeATe/IbHO-
CcTH Bcex 3aBeayronux Kadenpoii. [laercs 0630p OCHOBHBIX HAydYHBIX HAIIPABJIEHUN M JOCTIKEHUN KadeIpbl
Ha pa3HBIX ITANAX €e CyIIeCTBOBaHUsA. B Hacrosiiee BpeMsi Ha Kadelpe BeIyTCs HAy9IHbIE HUCCIIEIOBAHUSI
[0 CJIEAYIOIIUM HAIPABJIEHUAM: (PUBUKO-XUMHUYECKasl Ia30AMHAMUKA, JUHAMIKA CIOXKHBIX CpeJ, BBIMHUCIIN-
TeJIbHAsT TUAPOTa30JUHAMMKA, CBEPX3BYKOBas ra30Bas JUHAMUKA, JTUHAMUKA BA3KON YKUJIKOCTHU, SKCIIEPU-
MeHTaJbHasA adpoaunamuka. Kadenpa roroBUT CnenuaiucToB B 9TUX OOJACTIX MEXAHUKU YKUJKOCTH U ra3a.
CraThsl COOEPKUT CIIUCOK paboT, KACAIONUXCs UCTOPUU KadeIphl.

Kmouesvie caoa: THAPOAIPOMEXAHIKA, Ia30Basl JUHAMUKA, UCTOPHS PAa3BUTHUSI.

Bubauorp. 15 nazs. Ui. 8.

VIK 533.6.011

Kycrosa E.B.,Haruu6ega E. A. Kunernueckoe onucanve Te4eHUI HEPaBHOBECHOU pearupyio-
meit cmecu CO2/02/CO/C/O B naruremneparypHom npubamxkennu // Becrn. C.-Ilerep6. yu-Ta.
Cep. 1. 2010. Bpm. 2. C. 19-30.

B pa6ote 3aMKHyTOe caMocoIIacoBanHoe onucanue pearupytomeii cmecu CO2/02/CO/C/O BbIBOAUTCA
Ha OCHOBE KMHETHYECKON Teopuu ra3oB. PaccMaTpuBaeTcst CHIIBHO HEPABHOBECHOE BO30Y K IeHME KoJilebaTesIb-
HBIX CTENEeHeH CBOOOIBI MOJIEKYJISIPDHBIX KOMIIOHEHTOB, JUCCOIUAIUsI, PEKOMOUHAIINS U OOMEHHBIE DEaKIUu.
YuureiBaeTCs CJIOXKHAsl BHYTPeHHsisi cTpyKTypa MosieKyal CO2 v pasHble CKOPOCTH II€PEXOJIOB KOJIe0aTesIb-
HOH SHepruu. 3aMKHYyTasl CHCTeMa yPaBHEHUI I MaKpOIapaMeTPOB ITOTOKA BBIBEIEHA N3 KUHETHIECKUX
ypaBHeHu# 1y dyHKImil pacupeaesnenus. CucreMa COMEPKUT yPABHEHUsI COXPAHEHUsI MaCChl, UMITYJIbCA U
SHEPIHH U yPABHEHHS MATHUTEMIEPATYPHON XUMIYECKON U KOIe6aTEIbHON KUHETUKY.

BroipaskeHust Jj1s1 BBIUKMCJIEHUs IOTOKOBBIX U MCTOYHHUKOBBIX YJIEHOB B 9THUX yPABHEHUSX BBIBEJIEHBI Ha
OCHOBE METOJOB KUHETUYECKOH Teopuu. [I0TOKOBBbIE YJIEHBI BHIPAXKEHBI 9ePe3 I'PAJUEHTHI MAKPOCKOIIHMYE-
CKHX I1apaMeTpoB M KO3(MUIMEHTHl epeHoca. B crarbe mpeacraBiieHbl (GOPMYIIbl s KO(PDUIHEHTOB
nuddysun, Tepmoauddy3un, CIBUIOBOM U OOBEMHON BA3KOCTH, PEJIAKCAIMOHHOI'O JIaBJIEHUs], IIOJIHOIO KO-
addurmenHTa TEMIOIPOBOIHOCTA U KOJIE6ATEIBPHBIX KOI(D@MUIMEHTOB TEIIONPOBOSHOCTH aCHMMETPUYHON U
criapeHHo# (cumMmerpuuHoii gedopmarmonnoit) mox CO2 u gByxaTomubix KomnoneHT O2,CO.

VlcTOYHUKOBBIE HJIEHBI ONPENEISIOTCS KaK C UCIOJIb30BAHUEM CTPOTUX AJITOPHUTMOB KHHETHYECKOH Teo-
puH, BKIIIOYAIONAX HEPABHOBECHBIE 3aCEJIEHHOCTH KOJIE0ATEbHBIX yPOBHEH U 3aBUCHAIINE OT yPOBHEH KOID-
bUIMEHTHI CKOPOCTEN SHEPIeTUIECKUX IIEPEXOI0B M PEAKIUii, TaK M HCIOIb3Ysl IPUOINKEHHbBIE BHIPAYKEHNS,
cozlepaKaIye BpeMsl PEJIAKCAINN, U3MEPIEMOe SKCIIEPUMEHTABHO.

IIpenyioxennas HOBas KAHETUYIECKAs MOJIEJb, YIUTHIBAIONIas BaXKHble cBoiicTBa Kunetuku COg u MaTe-
MaTHYeCKUE IPUHIUIIBI KHHETHIECKON TeOpUH, MPUTOAHAs JJIsl IPAKTUIECKON pean3alii B BHIUUCIUTEIb-
HOM THIPOJIMHAMUKE [IJIsI PACIETOB BBICOKO TEMIIEPATYPHBIX TIOTOKOB CMecei, cosieprkanmx Mosekysbsl COg.

Kaouesvie c06a: HEPABHOBECHBIE TEYEHUS, YITIEKUCIBIA ra3, MPOIECChl TIEPEHOCa U PEJIAKCAIHN.

Bubauorp. 17 nass.

VIK 539.374

Jlamkos B.A. KosaddumueHr BoccTaHOBJIEHHsI CKOPOCTHM Ipu yzape mnop yriaom // Becrn.
C.-ITerep6. yu-Ta. Cep. 1. 2010. Bpm. 2. C. 31-38.

IIpu pemenuu 3ama4 OOTEKaHUs MMOBEPXHOCTH JIETATEJBLHOIO aIllllapaTa IIOTOKOM ra3a, B KOTOPOM CO-
Jep2KaTCs TBEP/Ible YaCTUIIbI, HEOOXOAMMO OIKCATh MPAHUYHbIE YCJIOBUs 11t TBepuoil dasbl. Kak nmpasuio,
YaCTHUIBI, IPUCYTCTBYIOIINE B BO3/yXe, IPEICTABIIAIOT COOO0M MesIKre 0BJIOMKHU IOPOJbI, KOTOPhIE 00JIagaioT
BECbMa BBICOKOU TBEDIOCTBIO M HMMEIOT HenpaBuwibHyI0 dopmy. OHM B3auMOAEHCTBYIOT CO CTE€HKAMH Ka-
HaJla WJIM TeJIa II0J[ PAa3HBIMHU yIVIaMH K IIOBEPXHOCTH B IIMPOKOM Juana3oHe ckopocreir (100-1000 m/c).
IIpemyioxkena Meroauka pacdera KOd(MMUIMEHTOB BOCCTAHOBJIEHUSI CKOPOCTHU IIPU yJiape TBEPJON YaCTHUIIbL
rasoB3BECH IIOJ YIJIOM K ITOBEPXHOCTH. IIpoBenena ampobarysi METOOUKY C HCIIOIb30BAHUEM H3BECTHBIX 9KC-
IIepUMEHTAJbHBIX JaHHbIX. CpaBHEHUE PE3YyJILTATOB pacyera KOd(D@MUIMEHTOB BOCCTAHOBJIEHUS C JAHHBIMU
9KCII€EPUMEHTOB IIOKa3bIBaIOT, IYTO OHU HAXOAATCA B YyHAOBJIETBOPUTE/JIBHOM COIJIaACHUU. AHaJII/I3 IIOJIy 9€HHBIX
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PEe3yJIbTATOB TIOKA3bIBAET, YTO HA BEJUYUHY KOI(MDMUIUEHTOB BOCCTAHOBJIEHUS] CKOPOCTU OKa3bIBAET CUJILHOE
BJIMsIHUE CKOPOCTH BPAIlEHUs] YaCTUIIBL.

Karouesvie cro6a: KoappUIMEHT BOCCTAHOBIIEHUSI CKOPOCTH, YJAp IOJ[ yIJIOM, MOJAEJb B3auMOZIEHCTBYS,
SKCIIEPUMEHT.

Bubauorp. 17 nazs. Ui 5.

YAK 519.21

Mupomun P.H. O HekoTOphIX perienusix ypaBHeHusi Kosnmoropopa—Yenmena ajisi MapKOB-
CKHX IIPOLIECCOB C JUCKPETHBIM MHOXKECTBOM COCTOSIHUII U HeIlpepbIBHbIM BpeMmeHeM // Becrh.
C.-ITerep6. yu-Ta. Cep. 1. 2010. Bpim. 2. C. 39-44.

VYka3aHHOe B 3aIJIaBUU ypaBHEHNE — OCHOBHOE B TEOPHM MAPKOBCKHX CJIyYaWHBIX IIPOLECCOB. B ciaydae
MIPOIECCOB C AMCKPETHBIM MHOXKECTBOM COCTOSHUI €ro pelreHue e€CTh BEPOATHOCTDH mnepexoia. OGhITHO 9TO
ypaBHEHHE PeIIaeTcs IIyTeM CBeJeHUs K JmHeHHbIM ypaBHenusMm. B 1932 r. C. H. Bepuureitn nocrasuit npo-
OsreMy mpsiMoro HaxoxJeHusi pemrenusi. B 1961 O. B. CapmaHOB Hales1 Takue perieHusi JJjisi CTalIOHaPHOIO
MapKOBCKOT'O IIPOIIECCA C HEIIPEPBIBHBIM IPOCTPAHCTBOM COCTOSIHUI B BHIe OMIMHEHHBIX psifoB. B 2007 r. aB-
TOP IOJIyYUJI HECKOJIBKO DEIIEHUN B BUJle OOOOIIEHHBIX OMIMHENHBIX PsAI0B 6e3 orpannydennii Capmanosa. B
HACTOSIINEH CTaThbe HAIM Pe3yJIbTaThl PACIIPOCTPAHEHB! Ha IIPOLECCHI C JUCKPETHBIM MHOYKECTBOM COCTOSIHUIA.
HBa pemrenus ypasuenust Kosmoroposa—YernmMena mosrydeHsl IOCPEICTBOM CBEIEHUsT K HEKOTOPOMY (DYHK-
MOHAJbHOMY ypaBHEHUIO. PelleHusi npeacTaBisiioTcsa B BUie OUINHERHON CyMMBI U €€ 0000IIeHNs, ITPUIeM
KaXKJblil YIeH CyMMBI IIPOIOPIMOHAJIEH IIPOU3BEIEHHUIO NBYX OPTOrOHAJIBHBIX (GyHKUui. Pesynbrarsr mpo-
WLTIOCTPUPOBAHBI Ha MPUMEPaX MPOIECCOB C ABYMsi COCTOSTHUSAMU, HA KOTOPBIX yTBEDPKJCHUS CTATHU JIETKO
nposepsroTcs. Eimé oguH mpuMep JEeMOHCTPHUPYET, UTO eCTh pelleHue ypasHeHusi Koamoroposa—Yenmena,
HE UMEIOIee BEPOSTHOCTHOTO CMBICIIA.

Kamouesvie cao6a: MApKOBCKUN MPONECC ¢ JUCKPETHBIM MHOYKECTBOM COCTOSIHHI U HEMPEPBIBHBIM BpEMe-
HEM, BEPOSTHOCTDH IIepexojia, perienune ypasHeHnusi Koamoroposa—Yenmena, OyHKIMOHAIBHOE ypaBHEHUE,
0060011IeHHAasT OUJIMHEHHAsT CyMMA.

Bubauorp. 8 Hass.

YAK 533.70:541:12:542.12

Ilerpos . A., Ilu6apos B. A. IIpenensnasi mMonens BiaakHoro topHano // Becrn. C.-Ilerep6.
yu-Ta. Cep. 1. 2010. Bem. 2. C. 45-54.

IIpenyioxkena npesesbHas MaTeMaTUIECKas MOE/Ib JWHAMUKH TOPHAIO0. JlaHo mMpubiamKeHHOe aHajIu-
THYECKOe pellleHne 9Toil Mozaenu. Bo BHIMaHWe IPUHIMAIOTCS JIOKAJIBHO PABHOBECHDBIE IIPOLIECCHI UCIIAPEHUS
¥ KOHJICHCAIIUU Tapa Ha KAIUIAX U JacTUIAaX. JIOKAJIbHO PABHOBECHBIE WM OYEHb MEJJIEHHBIE IPOIECCHI ar-
perupoBaHusl M Paclaja B3BELIEHHBIX YACTHI[ TaKyKe [IPUHUMAIOTCS BO BHHMaHue. JlaHa OlleHKa ITOPSIKOB
busnIecKnx MpoIEeccoB B TOPHAJO. BhINucana pacuimpeHHas CUCTEMa UHTETPAJIOB JBUXKEHUS, BHITEKAIOIIAS
U3 CBOMCTB pacCMaTpPUBAEMOI INPENeIbHON 3aJadu sl BJIAXKHOIO TOPHAO. Y YHTHIBAETCH MOJIUIUCIIEPC-
HOCTB BKJIIoUYeHuil. Hecymas cpesna paccmarpuBaercs Kak GUHapHasi CMECh CyXOro BO3/yXa M Iapa. Boimucan
3(bdEKTUBHBIN [TOKa3aTe/b IOJUTPOIINYECKO KpuBoil TopHaao. CBoicTBa NPUOJIMXKEHHOIO PEIIeHUs IIpe-
IeJIbHON MaTeMaTHIeCKON MOJIeIN TOPHAIO U ObIre CBOMCTBA peabHOTO TOPHAIO0 coracyorcs. Hampumep,
pazuyc TOPHAJO BO3PACTAET, & €ro TAHTeHIMAJIbHAS U MPOJOJIbHASI CKOPOCTH yOBIBAIOT C BBICOTOH OT 3eM-
s, [aBiieHne yObIBaeT C BBICOTOM M KOIja pajuajibHasl KOOpauHaTHas KoMioHeHTa r — 0. Jlunum Toka —
PAaCIIUPAIONTUECs BUHTOBBIE JIUHUU.

Karouesvie ¢a06a: TOPHAIO, CTOXACTHYECKUH (KMHETHYECKHH) IOAXOJ, HMOJUTPONUYecKuil (mosmrporn-
HBIi1), IOJINTPOIA, ATPErUPOBAHME, KOAUYJIAlMs, MCHapeHUe, KOHICHCAIWs, JIMHUS TOKA, PACIIMPSAIONIAIC
BHHTOBAsI JINHUS, IIPEAeJIbHAs MOJIEb.

Bubauorp. 16 nass.

YIOK 533.6:536:517

Poiganesckas M. A. Mlepapxusi BpEM€eH peJIaKCALMU U MOJEJIbHble KMHETUYeCKNe ypPaBHEHUs
// Becrr. C.-Ilerep6. yu-ta. Cep. 1. 2010. Beim. 2. C. 55-62.

PaccMOTpeHBI ra3oBble CMECH ¢ BHYTPEHHHUMHU CTEIEHSIMH CBOGOIBI MOJIEKYI M XMMHUYECKUMU DPEaKId-
saMu. B Takux cMecsiX Hapsifly ¢ yIPYTMMH CTOJKHOBEHHSIMU MOJIEKYJ HEOGXOIMMO yUHUTBHIBATbH HEYNPYyTHE,
COIIPOBOXKAAIONIMECS M3MEHEHHEM DAa3JIMYHBIX BUJOB UX BHYTPEHHEHl SHEPrUM WJIM XUMHUHYECKOTO COCTAaBA.
VI3BecTHO, UTO MOJIEKYJISIPHBIE CTOJIKHOBEHHsI PA3HOTO THIIA IIPOUCXOMSAT C pas3iauvHoil gacroroii. Cpemmue
IIPOMEXKYTKHM BPEMEHM MEKJly TAKUMU CTOJKHOBEHUSIMU YJOBJIETBOPSIOT HEKOTOPOIl CHCTEME HEPaBEHCTB.
CuleicTBUEM STOrO SABJIAETCS HepapXusl BPeMeH peslakcanud U (hOPMHPOBAHME B [a30BBIX MOTOKAX MOJIE-
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KYJISIDHBIX PACIPEJICJICHUH, PABHOBECHBIX WJIM CJIa00 HEPABHOBECHBIX IO OJHUM CTEIEHSIM CBOOOILI MUK-
POYACTHI] U CHJIBHO HEPABHOBECHBIX IO APYTrUM. sl OmMCaHWsI TaKUX [TOTOKOB IIPEJIOXKEHBI MOJEJIbHBIE
KUHETUYECKNe ypaBHEHUs, aHajornduble ypaBHenuio Kpyka. Jlokazana cupaseniuBoctb H-teopemsbr. st
Ppa3HBIX NpUOIKeHnH MeTona YernMeHa—HCKOra NMPUBEAEHBI 3aMKHYTHIE CHCTEMBI YPABHEHH JJIsI OIIpe-
JEJIAIOMNX MaKpPOIIapaMeTPOB (SKCTEHCUBHBIX U MHTEHCHBHBIX ). O6CYKJAIOTCA NIPEUMYIIECTBA IEPEX0a OT
9KCTEHCUBHBIX K CONPAYKEHHBIM MHTCHCUBHBIM TIAPAMETPAM.

Kmouesvie cao6a: KHHETHYIECKAsT TEOPUs I'a30B, BHYTPEHHUE CTEIEHH CBOOOIDBI, XMMHYECKHE PEaKI[UH,
MOJIe/IbHbIE KNHETUYECKUE YPABHEHUsI, SKCTCHCUBHBIE U UHTEHCUBHBIE MAKPONAPAMETPHI.

Bubsuorp. 10 nass.

YAOK 517.977, 519.173

A6pamoeckas T.B., [Terpos H. H. O HeKkoTOpBIX 3agaYyax rapaHTUPOBAHHOIO IMIOMCKA HA r'pa-
dax // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2010. Bpm. 2. C. 63-69.

Paccmarpusatorcs quddepennpaibHble UIPHI IIPEC/IeIOBaHus Ha Ipadax Ipu OTCYTCTBUH HWHMOpMaIuu
06 yberaromem. OCHOBHOEe BHHMaHUE YIeJseTcs 3aJade £-IoucKa, mocrasienHoi I1. A. TomoBadoMm, cocros-
mieil B cieaymoiieM. B TpEXMepHOM €BKJIMJIOBOM IIPOCTPAHCTBE PACCMaTPHUBAETCS TOIOJIOIMYecKuit rpad,
ISl IPOCTOTHI pé6pa rpada CUUTAIOTCS KOHEYHO3BEHHBIMH JIOMAaHBIMHU. lIpeamosiaraercsi, 9To mpecieno-
BaTeau U yberarommii 00JIaJal0T MPOCTHIMU JIBHXKEHUSIMU, IPUIEM I'pad sABJISETCS [Jis BCEX yYaCTHUKOB
dazoBeiM orpanmdenueM. llesnbio rpynnel mpeciefoBaTesieil SIBJSETC OCTPOEHHE IIPOrPAMMBI, OCHOBAH-
HOH TOJIBKO Ha CTPYKType rpada i 06eCrIednBaonieil MONMKY «HEBHIMMOro» yberamomero, T.e. cOImKeHne
¢ HUM Ha paccrosinue (BO BHyTpeHHeEH MeTpuke rpada), He MPEBOCXOAINee 3aJaHHOIO HEOTPULATEILHOIO
qucia €. 3a/ada COCTOUT B TOM, YTOOBI [UUIsT KaXKJOrO TOIOJIOMMYECKOro rpada HaWTH HaWMEHbIIee UHCIIO
npecne/:LoBaTeneﬁ (Ha3bIBael\lOe E-IIONCKOBBIM ‘{I/ICJIOI\i), HeO6XO,ZLI/H\IOe [JId YCIIEMTHOI'O 3aBEepPIICeHUA £-IIOUCKA.
Wccnenyrorcs coiicrBa dyukimuu [otoBada, crapameil B COOTBETCTBHE KaXKIOMY HEOTPHUIIATEILHOMY € £-I10-
uckosoe uncio. Ha npumepe nonubix rpados ¢ unciaom Bepua 6osee 5 [1. A. Tomosatom u H. H. Tlerposbim
OBLIO IMOKA3aHO, YTO CKadYKM PyHKInU ['osoBada MOryT OBITH HEEAUHUYHBIMHA. ABTOpPAM H3BECTHBI IIPUMEPHI
MOJOOHBIX «BBIPDOXKIEHUN» B KJIACCE I€PEBBEB. DTH IPUMEDPHI OIPOBEPralOT TMIIOTE3Y O TOM, YTO (DYHKIIHS
TosioBaua J11060r0 mIaHapHOro rpada MMeeT TOJIBKO €IUHUYHbIE CKadKHh. BbIIE/IeH KJacC JIePEeBbEB, IJIs
KOTOPBIX (hyHKIWs ['0510Bada MMeEeT TOIBKO €IUMHIYIHbIE CKAYKI.

Kaouesvie ca06a: TapaHTUPOBAHHBIN TOUCK, TPYIIa MpecseaoBaTesei, yoeramommii, £-ONMKa, TOUCKO-
Bble yucia, dpyukuus [osioBada, eIMHUYHbIE CKAYKH.

Bubauorp. 6 nass. Ua. 1.

VIK 517.926.4

Beryn H.A. O cymecrBoBaHum pelneHuii, CyMMUAPYEMbBIX C KBaJIPATOM, JJIsi CUCTEM C MAJIOU
"HeauHeitHocThIO // Becrn. C.-Ilerep6. yu-Ta. Cep. 1. 2010. Beim. 2. C. 70-78.

PaccmarpuBaeTcss BOIpoc 0 CTPYKTYPHOM yCTORYUBOCTH CHCTEM IIPY BO3MYIIEHUH KO(PEOUIMEHTOB, Ma-
JIbIX 110 HOpMe B L2 (R). IlpuBopsaTcs ycJaoBus, TOCTATOYHBIE [JIS TOTO, YTOOBI JJIs KaXKJOIO PEIICHUS BO3-
MyIIEHHO CHCTEMBI CyIECTBOBAJIO PEIIeHIe CXOIHOH cucTeMbl, 6imskoe 1o HopMe L2 (R) K perrenuto Boz-
MYIIEHHOH CHUCTEMBI.

Kamouesvie cao6a: CTPYKTYypHAs yCIORIUBOCTD, TUNEPOOIMYIECKas CUCTeMa, JUHeHHasd CuCcTeMa, HEOIHO-
poxHasi CHCTEMA.

Bubauorp. 8 Hass.

VIIK 517.925

Bubukos lO.H., Bykarsl B.P., [loponenkos A. A. PerynspHable U CUHryJIsIDHbIe IIepuogn4Ye-
CKHe BO3MYIIEHUSI OCUMJIISTOPA ¢ Kybu4decKoil BoccranasimBaroiuei cuioit // Becra. C.-Ilerep6.
yu-Ta. Cep. 1. 2010. Bpm. 2. C. 79-89.

PaccmarpuBatorcst Masible perysisipHble ¥ CHHIYJISIDHBbIE IEPUOAMYECKUE BO3MYIIEHUS] CUCTEMBbI, KOHCEP-
BaTHBHAsI YaCTh KOTOPOU IIPEICTABJIsAET CODOH OCIMILIATODP ¢ KyOmdueckoil BoccTaHaBymBaromeil cumoit. Ma-
JIOCTh BO3MYILEHUIl oIlpejieideTcd KaK MaJIOCTbIO PacCMaTPUBAaEMOU OKPECTHOCTU IOJIOXKEHUA PaBHOBECHUH,
TaK ¥ HaJIMIMEM MAaJjioro IapaMerpa.

IIpu oTcyTcTBHM MaJjIOro mapameTpa IIPUBEIEHO YCJIOBHE YCTONYIMBOCTH IOJIOYKEHHsT paBHOBeCUsI 110 JIs-
IIYHOBY. HpI/I HaJIUIUU MaJIoro IapaMeTpa Kak B CJIyvdae peryjdpHbIX, TaK U B CJIy4dae CUHTYJIAPHBIX BO3MYIIe-
HUI, BHIBEJEHO yPaBHEHHE, IIOJIOKUTEIBHBIM KOPHSIM KOTOPOIO COOTBETCTBYIOT MHBAPHAHTHBLIE JBYMEDHBIE
TOPbI BOBI\IyH_];eHHOﬁ CUCTEMBI.

Karouesvie ca06a: yCTORNYUBOCTD, MHBAPUAHTHBIE TOPBI, CUHTYJISIPHBIE BO3MYIIIEHUS.

Bubsuorp. 6 Ha3B.
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VK 519.683.8, 004.424

Byraittuenko I.FO., Conosren I1.Il. PaspaboTka MHOIOKOPHEBBIX pa3pelianliux AuarpaMm
Iuist nesiouncyieHHbix pyukumii // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2010. Bem. 2. C. 90-97.

B pabore mpeiaraioTcsi HOBblE CTPYKTYPBI JAHHBIX ISl TIPEICTABICHUS IEJOYUCICHHBIX (DYHKIUNA U
MaTPUIl: MHOIOKOPHEBBIe GuHapHbIe paspernaomye guarpammbl (M RBDD), a Tak»Ke aJrOpUTMbI BBIIIOJIHE-
HUST HEKOTOPBIX CTAHIAPTHBIX ONEePaIuii Ha I IeJIOYUCTICHHBIMEA (DYHKITUIAMHA U MATPUIIAMYA B TAKOM IPECTaB-
snennu. 3a cdyer Gosiee 3PPEKTUBHOIO TOBTOPHOIO HCIOJIB30BAHUS 3JIEMEHTOB CTPYKTYPbI MHOTOKODHEBBIE
OMHAPHBIE Pa3PENIAIONINE JUArPAMMbBI OKA3BIBAIOTCA 6oJiee KOMIIAKTHON (HhOPMOil MpeCTaBIeHnusT IO CPaB-
HEHUIO C IIMPOKO PACIPOCTPAHEHHBIMU MHOIOTEPMHUHAJIBLHBIMA GUHAPHBIMY Pa3pElIaioNiMU JHArPaMMAaMI
(MTBDD). Ilpusenensbsle B paboTe SKCIEPUMEHTAJIbHBIE PE3YJIbTAThl MOKA3BIBAIOT, YTO MHOIOKODHEBLIE
OMHAPHBIE PA3pEeIIaloniue AUarPAMMbl SBJISAIOTCS MEPCIEKTUBHON 3aMEHON MHOTOTEPMUHAJIBHBIX OUHAPHBIX
pa3pelIaiomuX JuarpaMM, B TOM YHCJIe ¥ B TAKUX 3a/a9aX, KaK BEPOSTHOCTHAS BEPUMUKAIINST, MAHUITYIISIST
pPaCIpeIeSIEHUsIMU BEPOATHOCTH, aHaau3 cereii [lerpu u Apyrux Mopesieil BBIYUCIUTEIbHBIX CUCTEM.

Kmouesvie crosa: GUHApHBIE Pa3pelIaloniye quarpaMMbl, MHOTOTEPMUHAIbHBIE PA3PEIIAONNe JHArPaM-
MbI, TIpeACTaBIeHne DYHKIUNA U MATPHIIL.

Bubauorp. 10 waze. Ua. 1. Taba. 1.

VIIK 517.929

3y6ep U.E., 'enur A. X. IluBapnadnTHasi cTabuiin3anusi HEKOTOPOTo KJiacca (pyHKIMOHAJIbHO-
nuddepennuanbubix ypaBHenuit // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2010. B 2. C. 98-105.

Paccmarpusaercs cucrema @ = A(-)z +b1(-)ut +ba(uz +g(-), z(0) = xo, rme A(-) € R™*™ uj,us € R
Suementsl Marpui A(-), b1(-), b2(:) u g(-) aBnsroTcs QYHKIMOHATIAMYI IPOU3BOJILHON IIPUPOJIBLI, O KOTOPBIX
M3BECTHBI JIMIIb TPAHULBI X u3MeHeHuil. CTaBUTCs 3a/ada ONpeiesieHusl Takux ynpasiaenuit ui(-) u uz(-),
9TO0BI IPH JIIOOBIX T U g(+) BBIXOZ CUCTEMBI 0 = (¢, ) YZOBJIETBOPSJI YCJIOBUIO HHBAPUAHTHOCTH § + 0 = 0
(¢ > 0) MpU OTPAHUYEHHOCTH BCEX TPAGKTOPHil limt— oo ||2(t)]| < selimi—oo ||g(-)||. Peurenue sroit zama«m
OCHOBAHO Ha NOCTPoeHUU PYHKIMU JISIyHOBA C IOCTOSHHONU SIKOOMEBOM MaTpureil KoadpuIneHTos.

Karouesvie caosa: HeOUpeeseHHbIE CUCTEMbl, WHBapUaHTHas crabunusanus, ¢yHknun Jlsmy-
HOBA.

Bubauorp. 15 nass.

VIK 519.21

Pemeros C.B. MuHnMakcHasi OLEHKA MICEBIO-NIEePUOANYECKON dyHKIuu, HabI0gaeMoil Ha
done cranmonapsoro myma // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2010. Bem. 2. C. 106-115.

B pabore paccmarpuBaercs 3ajada OIEHUBAHUS IICEBIO-IIEPUOAUYECKON (yHKIuU, HaOJII0maeMOil Ha
6oJibIIOM OTpe3Ke Ha (oHe crarmoHapHoro myma. [Ipenmnosaraercs, 9To Hem3BecTHas HabiromaeMast QOYHK-
1M1 JIEXKUT B KOMITAKTHOM IIOJMHOYKECTBE TPOCTPAHCTBA TICEBA0-TIEPUOANIECKUX (DYHKIIUN CO CIETHBIM CIIEK-
TPaJIbHBIM MHOXKECTBOM, 3JIEMEHTBI KOTOPOI'O OTJIeJIEHbI OT APYT JApyra. [losydeHbl HU>KHUE U BEpXHUE I'pa-
HUIBI JJIs BEJIMIUHBI MUHUMAKCHOT'O PUCKA, MOCTPOEHA MUHUMAaKCHAs ONEeHKa HabJrogaeMoil hyHKuu.

Karouesvie c106a: MUHUMAKCHBIN PUCK, IICEBIO-TIEpUOAMYEcKasi (DYHKIMS, CTAIMOHAPHBINA IIPOIIECC.

Bubsuorp. 13 nass.

VIK 539.3

IIpecusak B. A. Biausinue cBsa3u BpalaTejJbHOU U KOJ1€0ATEJIbHON HEPruM JABYXATOMHBIX MO-
JeKya Ha ux KojebarenbHble pacupepenenusi // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2010. Bpm. 2.
C. 116-124.

CpaBHUBAIOTCS [1B€ MOJEIN BPAIIATEJIHLHOIO IBUXKEHUST MOJIEKYJIBI, MOJEJb »KECTKOIO POTATOPa, B KO-
TOpPOU IpeHeOperaeTcsi 3aBUCUMOCTBIO BPAIATEIbHON SHEPIUU MOJIEKYJIbI OT KO0JjieDaTe/IbHOrO YPOBHSI, Ha
KOTOPOM OHa HAXOJHUTCS U MOJEJb HEXKECTKOI'O POTATOpa, YUUTHLIBAIOLIAS CBI3b KOJIEOATELHON U Bpala-
TEeJIbHOU 9HEPruu MoJiekysibl. [lokazaHo 3aMeTHOE BUsiHUE CBS3U KOJIEOAHUI M BPAIEHUN Ha BPaIlaTe/IbHYIO
¥ IOJIHYIO CTaTHCTUYECKHE CYMMBI M Ha DPAaBHOBECHBIE BpalllaTesIbHbIE M KOJeOaTesbHbIE PACIpPENeeHus B
razax Na, HCl u Hs. Ilonydeno o60011eHre HEPABHOBECHOT'O paclipejiesienus TpuHOpa B JByXTeMIIepaTyp-
HOM rase yYHUTBHIBAIOIINE CBsI3b KOJIEOATEJHLHOW M BpAIllaTeIbHON SHEPIrUU MOJIEKYJIBI. DTO pacCIpeIeeHue
CpaBHHUBaeTCs € pacupezejeHueM TpuHoOpa B rase u3 »KeCTKUX poTaropoB ajis Ha, No u HCI.

Kmoueswie caosa: Pacupenesnenne Tpunopa, BpamareabHas dHeprusi, KojaebaTeJbHas SHEPIUsi, JBYX-
aTOMHBIE MOJIEKYJIbI, KECTKUN POTATOP.

Bubauorp. 8 nass. Ua. 11. Taba. 1.

155



VIK 517.958, 539.3

T'pexos M. A. CoBmecTHas aedopManus KpyroBoro BkJjto4denus: u marpuisl // Becra. C.-Ilerep6.
yu-ta. Cep. 1. 2010. Bpm. 2. C. 125-133.

PaccmarpuBaercs ynpyrasi IJIOCKOCTD ¢ KPYTOBBIM BKJIIOYEHUEM MDY 3aJaHHBIX PA3pbIBaxX yCHJIAN U IIe-
peMereHnii Ha MeX(a3HOI I'paHUIE M HEHYJIEBLIX YCIOBHSAX Ha OECKOHEYHOCTH. B sIBHOM BHIe HalIeHBI
BBIPAyKEHUs JJIsi KOMILUIEKCHBIX ToTennuasos ['ypca—Kosocosa sroit 3amauu. [locTpoennoe perienne Moxker
OBITH MCIOJIB30BAHO IPH PACCMOTPEHHH DPa3HOOOPA3HBIX 1edEKTOB KPYyrOBOIl IDAaHUIBI Pa3/iesia, BKIIIOYast
MexK(da3HbIE TPENIUHBI U YKECTKUE yIacTKu rpaHuibl. OTMedaercs, 9YTo JaHHAs 33/a49a, sBJIFETC OCHOBON B
MeTOJe CyTIEPIIO3UIIMH, UCIOJIb3YEMOM JIJIsl PEIIEHUsI MHOTHUX 3a/a4, B KOTOPBIX KPYTroBasi O0JIACTD sIBJISIETCS
OIHMM U3 3JIEMEHTOB MHOIOKOMITOHEHTHON yIPYroi cpempl. B aToM ciiydae KOPPEKTHOCTH IOCTAHOBKY 332~
M, CBA3AHHASA C CYHIECTBYIONMEH 3aBUCUMOCTBIO CKAYKOB YCHJIMI U MIE€PEMEIIEeHUuN IPYT OT APYTa, BHITEKAET
U3 CaMOro MeTOJa CyIEPIO3UIMH. TexHHKa IMPUMEHEHHUsI 9TOr0 MeTOJa ITOKa3aHa B CTaThe Ha IIPHUMEpPE pe-
[IEHUs] CAHTYJISPHBIX 387[a9 O JEeHCTBUM COCPEJOTOYECHHON CUJIbI U KPACBOW JUCIOKAIUU BHYTPU BKJIIOYCHUS
u B MaTpure. [IpuBogarcs pe3ynbrarTsl pacieToB KOHTAKTHBIX HAIIPSI?)KEHU IIPU JEHCTBUN COCPEIOTOYEHHOM
CHJIBI BHYTPU BKJIIOUCHUS.

Kmouesvie crosa: KoMItekcHbIN norennuman I'ypca—KosocoBa, KpyroBasi rpanuna pasiesa, METOJ Cy-
[IEePIIO3ULINY, CUHTYJISPHAs 3aa4a.

Bubauorp. 15 nazs. Wi. 3.

VIK 539.3

Jlykuu A.A., Mopo3zos B. A. UnunmmupoBaHue pocTa TPELUIUH IIPU KPATKOBPEMEHHbBIX UMITYJIbC-
HbIX Harpy>keHusx // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2010. Bem. 2. C. 134-139.

IIpensioxKeHsl ABa SKCIEPUMEHTAIBLHBIX METOAA WHUIIMUPOBAHUS POCTa TPEIIUH B ITOJTMMETHIMETAKPH-
sare (IIMMA) u MeToz u3MepeHns CKOPOCTH UX JABHYKEHUSI [IPU UMILYJIbCHOM HAIPY?KEHHHU C IOMOIIBIO 9JI€K-
TPHUYECKOr0 B3pbIBa NPOBOAHUKOB. OTIPE/EIEHO IOPOroBoe 3HAYEHUE aMIUIUTYAbl Pa3pylIaloell Harpys3Ku
B YCJIOBUSIX ITUHAMUYECKOTO BO3jeicTBus. [IpOBEIEHO YUC/IEHHOE pellleHHe BBIBEJEHHOTO DaHee yDABHEHUS
JBUZKEHUS] TPEIUHBI IPU PA3IMYHBIX HadaJbHbIX €€ aymHax. OIeHeHO BpeMsl BbIXOa TPENIVHbBI Ha CTaluo-
HapHYIO CKOpOCTh. CpaBHEHME SKCIIEPUMEHTAIBHBIX U PACYETHBIX JAHHBIX MTOKA3aJI0 UX OJIU30CTh.

Karouesoie ca06a: MHAIUUPOBAHUE POCTA TPEIUHBI, PACIIPOCTPAHEHUE TPEIIUHBI, TUHAMUYECKOE Pa3py-
[IEHKUe, UMITYJIbCHOE HATPY?KEHUE, 3JIeKTPUYECKUN B3PBIB MPOBOIHUKOB.

Bubauorp. 4 nass. Un. 7.

VIK 539.3

IIlnaTonos B. B. ¥YcroiiunBocTs TpaHcBepcaibHO U30TPONHOU cdpepudeckoii 060JI09KM 1101, JAei-
crBueM HopmaJibHOro passienusi // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2010. B 2. C. 140-143.

PaccmarpuBaeTcst yCcTORYMBOCTD TPAHCBEPCAJIBHO M30TPOIHON ChEPUYECKON OOOJIOUKU, HAXOASIIEcs
nox, JefiCTBUEM PAaBHOMEDHO PACIIPEIEIEHHOIO II0 MOBEPXHOCTH HOPMAJIBHOIO JABJICHHS. 3aada HUCCIEeLy-
erca mo yrounennoit teopun C.A. AMGapiymsana U B KJIACCHYECKON mocTaHoBKe. lIpoBomuTcs cpaBHeHue
BEJINYMH KPUTHYIECKON HArPY3KH JJIs CJIydas TPAHCBEPCAJILHO M30TPOIHOIO M H30TPOITHOTO MATEPHAJIOB.
OnpenenaoTres yCaoBusl, TPU KOTOPBIX TEOPHs, yIUTHIBAIONIAs BIUIHUE MIONEPEUYHOrO CABUTA, CYIIECTBEHHO
YTOYHSIET KJIACCUIECKYIO TEOPHIO.

Kmouesvie ca06a: TpaHCBEPCATIBLHO U30TPOIHAs cdheprdecKkast 060I04UKa, YTOIYHEHHAsT TEOPHs], IapaMeTp
MIONIEPEYHON YKECTKOCTH Ha CIBWT, Teopus AmbOapiiyMsiHa.

Bubauorp. 4 nass. Tabu. 1.

VIK 521.14

IMTaiagynuua B. 1. Pap Jlannaca niist noreHumadia maposoro cekropa // Becrn. C.-Ilerep6. yu-Ta.
Cep. 1. 2010. Bpim. 2. C. 144-151.

BpiBeieHO TOYHOE BbIparkKeHu€e I'PaBUTAIMOHHOTO IMOTEHIMAJIa Ha OCA CAMMETPUU CHEPUIECKOrO CEK-
TOpa IIpU IPOU3BOJIBHOM yIVIe ITOJIypacTBopa 2a. B mpenesnpHOM ciaydae o — 0 IPUXOAUM K ITOTEHIHAIY
HEOJHOPOIHOI'O CTEPXKHHA C JIMHEHHOI NMJIOTHOCTBIO, IPOIOPLUUOHAJIBHON KBaApaTy PACCTOAHUS OT BEPIIWHBI
cekTopa. Jys1 GECKOHEYIHO-Y3KOr0 CEKTOpPa IOJIyYeHbI IPOCThbie (DOPMYJIBI JJIsi TapMOHMYECKUX K03 duim-
€HTOB IIOTEHIhaJla U HUX aCHUMIITOTUKHU IIpU N — OO. B O6H.lel\1 CJlydae IPpHUBEOCH aJI'OPUTM BbIYUCJIEHUA
K03 (DUINEHTOB U MOJIyYeHa UX ACUMIITOTHKA IIPHU 1 — O0. DTU PE3YJIbTATHI OyIyT IPUMEHEHBI K aHAJIN3Y
CYIIECTBYIOUIUX MOJeJseil reolloTeHIasIa, CoAepKallux rapMOHUKHI BILJIOTh 1O 3HAYEHUN 71 IIOPAIKA 103.

Kmoueswie caosa: ['paBuTarmonsblit morennmal, psay Jlamiaca, paBHOMEPHasT ¥ CPEIHEKBAIPATHIECKAST
HOpMa, aCHUMIITOTHKA.

Bubauorp. 8 nass. Umn. 2.
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ABSTRACTS

UDK 533.6.011

Buravtsev A. 1., Matveev S. K., Nagnibeda E. A. 80 years of the Department of Hydro-aeromechanics
// Vestnik St.Petersburg University. Ser. 1. 2010. Issue 2. P. 3-18.

The paper is dedicated to the 80-th anniversary of the Department of Hydro-aeromechanics at the
Faculty of Mathematics and Mechanics of the Saint-Petersburg State University. The main stages of the
development of hydro-aerodynamics in Saint-Petersburg are briefly described, and short biographies of the
former chairmen of the department are given. The paper presents the review of main scientific directions
and achievements of the department at different stages of its development. At present the department con-
ducts scientific investigations and prepares specialists in the following fields: physical-chemical gas dynamics,
dynamics of complex media, computational hydro-gas-dynamics, supersonic gas dynamics, viscous fluid dy-
namics, and experimental aerodynamics. The paper is accompanied by the bibliography of works related to
the history of the department.

Keywords: Hydro-aeromechanics, gas dynamics, history of development.

Bibliogr. 15 references. Fig. 8.

UDK 533.6.011

Kustova E. V., Nagnibega E. A. Kinetic description of non-equilibrium reacting flows of
C02/02/C0O/C/O mixture in the five-temperature approach // Vestnik St.Petersburg University.
Ser. 1. 2010. Issue 2. P. 19-30.

In the present paper, a closed self-consistent description of the non-equilibrium reacting mixture
CO2/02/CO/C/O is developed on the basis of the kinetic theory of gases. Strongly non-equilibrium ex-
citation of vibrational degrees of freedom for molecular species as well as dissociation, recombination and
exchange reactions are considered. Complex internal structure of CO2 molecules and different rates of vibra-
tional energy exchanges are taken into account. The closed set of the equations for macroscopic parameters
of a flow is derived in the five-temperature approximation from the kinetic equations for the distribution
functions. The system contains conservation equations of mass, momentum and total energy coupled to the
equations of five-temperature chemical and vibrational kinetics.

The expressions for the calculation of transport and source terms in these equations are derived on
the basis of the kinetic theory methods. The transport terms are expressed via gradients of macroscopic
parameters and transport coefficients. The paper presents general formulas for the transport coefficients of
diffusion, thermal diffusion, bulk and shear viscosity, relaxation pressure, total heat conductivity coefficient
and vibrational heat conductivity coefficients for asymmetric and coupled (symmetric-bending) CO2 modes
and for diatomic species Oz, CO.

Source terms are specified using the accurate kinetic theory algorithms including non-equilibrium vibra-
tional level populations and state-depending rate coefficients for the energy transitions and reactions as well
as approximate expressions containing relaxation times measured experimentally.

The proposed new kinetic model, while taking into account important features of COg2 kinetics and
mathematical principles of the kinetic theory, is suitable for practical realization in the computational fluid
dynamics codes for simulations of high-temperature CO2 mixtures flows.

Keywords: non-equilibrium flows, carbon dioxide, transport and relaxation processes.

Bibliogr. 17 references.

UDK 539.374

Lashkov V. A. Coefficient of restitution under the oblique impact // Vestnik St.Petersburg University.
Ser. 1. 2010. Issue 2. P. 31-38.

Solution of streamlining of an aircraft with two-phase flow (air carrying solid particles of dust) needs
in describing of boundary conditions for the solid phase. As usually the particles are present in air consti-
tute small debris of rock, which has extremely high hardness and irregular shape. They impact walls of a
channel or a body under different angles of attack and in a wide range of speeds (100-1000 m/s). Method of
calculation of coefficients of restitution under the oblique impact of a solid particle of dispersed flow on the
surface is suggested. Approbation of the method was carried out with using of wellknown experimental data.
Comparing the obtained data of calculation of coefficients of restitution with experimental data showed that
they are in satisfactory agreement. Analysis of the obtained data showed that the value of coefficients of
restitution depend on speed of rotation of the particle very much.

Keywords: coefficient of restitution, oblique impact, interaction model, experiment.

Bibliogr. 17 references. Fig. 5.
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UDK 519.21

Miroshin R. N. On some solutions of Chapman—Kolmogorov equation for discrete-state Markov
processes with continuous time // Vestnik St.Petersburg University. Ser. 1. 2010. Issue 2. P. 39-44.

The nonlinear equation mentioned in title is the basic one of the theory of random Markov processes. In
case of discrete-state processes solution thereof is the transition probability function. Usually this equation
is solved by means of deriving to linear equations. In 1932 S. N. Bernstain tasked the problem from finding
the solution directly. In 1961 O. V. Sarmanov found such solutions for stationary continuous-state Markov
process in terms of bilinear series. In 2007 author obtained some solutions in terms of generalized bilinear
series free from Sarmanov’s restrictions. In this paper our results are extended to discrete-state processes.
Two solutions of Chapman—Kolmogorov equation are obtained by means of deriving to some functional
equation. Solutions are presented with a bilinear sum and generalized one, everyone sums term being directly
proportional to the product of two orthogonal functions. Results are illustrated with examples of two-state
processes, statements of the paper being easily verified. One more example indicated some solution of Chap-
man—Kolmogorov equation not to being probability significance.

Keywords: discrete-state Markov process with continuous time, transition probability function, solution
of Chapman—Kolmogorov equation, functional equation, generalized bilinear sum.

Bibliogr. 8 references.

UDK 533.70:541:12:542.12

Petrov D. A., Tsibarov V. A. The limit model of humid tornado // Vestnik St.Petersburg University.
Ser. 1. 2010. Issue 2. P. 45-54.

The limit mathematical model of tornado dynamics is propounded. Approximating analitical solution for
this model is done. The processes of local equilibrium evaporation and condensation of vapour on droplets
and beds are taken into account. The local equilibrium or very slow disaggregation and aggregation processes
of suspended particles are taken into account too. The estimations of the order physical processes in tornado
are given. The effective power of polytropic curve of tornado is written. The properties of the approximating
solution of limit mathematical tornado model and general properties of real tornado are matched. For
example, tornado radius increase, but its tangential velocity and the longitudinal velocity decrease by height,
the pressure decrease by height and when radial co-ordinate component » — 0. The streamlines are expanding
screw lines.

Keywords: tornado, stochastic (kinetic) method, polytropic, polytropic curve, coalescence (aggregation),
coagulation, evaporation, condensation, streamline, expanding screw line, limit model.

Bibliogr. 16 references.

UDK 533.6:536:517

Rydalevskaya M. A. Hierarchy of relaxation times and the model kinetic equations // Vestnik
St.Petersburg University. Ser. 1. 2010. Issue 2. P. 55-62.

Gas mixtures with internal degrees of freedom and chemical reactions are considered. It is necessary to
take into account molecular collisions with the change their internal energy of different kinds and chemical
composition. It is known that molecular collisions of different kind happen with various frequency. It follows
the hierarchy of relaxation times and the establishment of weakly non-equilibrium on some and strongly
non-equilibrium on other degrees of freedom molecular distributions in gas flows. After analogy of the Krook
equation, the model kinetic equations are proposed for the investigation of such flows. The correctness of
H-theorem is proved. Closed systems of the equations for macroscopic parameters (extensive and intensive)
are produced in different approaches of the Chapman—Enskog method. The preferences of transition from
extensive to conjugate intensive parameters are discussed.

Keywords: kinetic gas theory, internal degrees of freedom, chemical reactions, model kinetic equations,
extensive and intensive macroscopic parameters.

Bibliogr. 10 references.

UDK 517.977, 519.173

Abramovskaya T. V., Petrov N. N. On some problems of the guaranteed search on graphs // Vestnik
St.Petersburg University. Ser. 1. 2010. Issue 2. P. 63—69.

Pursuit-evasion differential games on graphs with no information on evader are considered. We pay
special attention to e-search problem which was stated by Golovach and is as follows. The topological graph
embedded in three-dimensional Euclidean space is considered. For simplicity, we assume that the edges of
graph are polygonal lines. Both pursuers and the evader possess the “simple motions” and the graph is
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a phase restraint for all players. The goal of team of pursuers is construction of program depending only
on graph structure which ensures “capture” of an ”invisible” evader. We say that the evader is caught by
a pursuer if both are on distance (in the inner metric of graph) lower or equal to the given nonnegative
number . The problem consists of finding the minimum number of pursuers needed to catch the evader.
This number is called e-search number. We name the function which associates each nonnegative number
€ with e-search number as Golovach function. Properties of Golovach function are studied. Golovach and
Petrov proved that Golovach function for a complete graph with more than 5 nodes has not-unit jumps. The
examples of similar degeneration for the case of trees are known to authors of this article. These examples
refute hypothesis that Golovach function for any planar graph has only unit jumps. The subclass of trees
for which the Golovach function has only unit jumps is specified.

Keywords: guaranteed search, team of pursuers, evader, e-capture, search numbers, Golovach function,
unit jumps.

Bibliogr. 6 references. Fig. 1.

UDK 517.926.4

Begun N.A. About existence of quadratically summable solutions for systems with weak non-
linearity // Vestnik St.Petersburg University. Ser. 1. 2010. Issue 2. P. 70-78.

Consider question about structural stability of a systems under disturbance coefficients, with small L2 (R)
norm. Adduce conditions, enough so as to for every solution perturbed system exist solution initial system,
approximate to solution of perturbed system in L?(R) norm.

Keywords: structural stability, hyperbolic system, linear system, heterogeneous system.
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UDK 517.925

Bibikov Yu. N., Bukaty V. R., Dorodenkov A. A. Regular and singular periodic perturbations of an
oscillator with cubic restoring force // Vestnik St.Petersburg University. Ser. 1. 2010. Issue 2. P. 79-89.

Small periodic in time both regular and singular perturbations of a system whose conservative part is
an oscillator with cubic restoring force, are considered. The perturbations may depend and not depend on
a small parameter.

In the first case, the conditions of the Liapunov stability of the state of equilibrium, are given. Under
the presence of a small parameter, an equation whose positive roots generate invariant two-dimensional tori,
is constructed.

Keywords: stability, invariant tori, singular perturbations.
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Bugaychenko D. Y., Soloviev I. P. Development of multi-root decision diagrams to represent inte-
ger functions // Vestnik St.Petersburg University. Ser. 1. 2010. Issue 2. P. 90-97.

‘We propose a new data structure for integer functions and matrices representation: multi-root binary
decision diagrams (M RBDD). In addition we present algorithms to perform standard operations over func-
tions and matrices represented using M RBDD-s. Because of more efficient reuse of similarly structured
fragments multi-root binary decision diagrams provide a more compact representation comparing to widely
used multi-terminal binary decision diagrams (MT BDD). Experimental results presented in the paper show
that multi-root binary decision diagrams are a promising replacement for multi-terminal binary decision
diagrams, including such problems as probabilistic verification, manipulating a probability distribution, the
analysis of Petri nets and other computational models.

Keywords: binary decision diagrams, multi-terminal binary decision diagrams, function and matrices
representation.
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UDK 517.929

Zuber 1. E. Gelig A. Kh. Invariant stabilization of certain class of functional differential equations
// Vestnik St.Petersburg University. Ser. 1. 2010. Issue 2. P. 98-105.

The following system @ = A(-)z + b1 (-)u1 + b2(-)uz + g(-), (0) = z0, where A(-) € R™*", uy,us € RY,
is considered. The elements of matrices A(-), b1(-), b2(-), and g(-) are arbitrary functionals, for which the
boundaries of varying are known only. The problem of determining controls w1 (-) and u2(-), is considered
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such that for any xzo and g(-) the output of system o = (¢, x) satisfies the invariance condition & +eo = 0
(¢ > 0) under the boundedness of all trajectories lim¢—oo ||(t)]] < s¢lim¢—oo ||g(+)||. The solution of this
problem is based on the construction of Lyapunov function with a constant Jacobian matrix of coefficients.
Keywords: uncertain systems, invariant stabilization, Lyapunov functions.
Bibliogr. 15 references.

UDK 519.21

Reshetov S. V. Minimax estimator of pseudo-periodic function, observed in stationary noise //
Vestnik St.Petersburg University. Ser. 1. 2010. Issue 2. P. 106-115.

We consider the problem of estimating the pseudo-periodic function, observed on a large interval in
stationary noise. It is assumed that the unknown function lies in the compact subset of the space of pseudo-
periodic functions with the countable spectral set with separated elements. Lower and upper bounds for the
minimax risk are obtained, the minimax estimator of the observed function is constructed.

Keywords: minimax risk, pseudo-periodic function, stationary process.

Bibliogr. 13 references.

UDK 539.3

Presniak V. A. Effect of the relation between rotational and vibrational energy in diatomic
molecules on their vibrational distribution // Vestnik St.Petersburg University. Ser. 1. 2010. Issue 2.
P. 116-124.

Two models of rotational movement of a molecule are compared: a model of a rigid rotator where
dependence of molecule’s rotational energy on its vibrational level is disregarded; and a model of a nonrigid
rotator, which takes into account the relation between vibrational and rotational energy of a molecule.
Appreciable effect of the relation between vibrations and rotations on rotational and complete statistical
sums, as well as on equilibrium rotational and vibrational distributions in Ha, N2 u HCI, is demonstrated.
Generalization of nonequilibrium Treanor distribution in two-temperature gas was obtained, which takes into
account the relation between vibrational and rotational energy of molecule. This distribution is compared
with Treanor distribution in the gas from rigid rotators for Ha, No u HCI.

Keywords: Treanor distribution, rotational energy, vibrational energy, diatomic molecules, rigid rotator.

Bibliogr. 8 references. Fig. 11. Tabl. 1.

UDK 517.958, 539.3

Grekov M. A. Joint deformation of a circular inclusion and matrix // Vestnik St.Petersburg Univer-
sity. Ser. 1. 2010. Issue 2. P. 125-133.

An elastic infinite plane with a circular inclusion at specified tractions and displacements jumps along the
interface and under nonzero conditions at infinity is considered. Explicit expressions are derived for Goursat—
Kolosov’s complex potentials of this problem. The solution constructed can be used for the cases of different
circular interfacial defects including interfacial cracks and rigid parts of the interface. It is pointed out that
the problem is a base of a superposition method applied to solving a lot of problems in which a circular region
is an element of polyphase elastic medium. In such a case, a correctness of the problem statement related
with an actual dependance of traction jumps upon displacements jumps and vice versa entirely follows from
the superposition method. The technique of the application of this method is demonstrated in this paper by
the example of solving singular problems on action of a point force and an edge dislocation located in the
inclusion or in the matrix. Computational results of the tractions arising at the interface under action of the
point force in the inclusion are given.

Keywords: Goursat—Kolosov’s complex potential, circular interfacial, superposition method, singular
problem.

Bibliogr. 15 references. Fig. 3.

UDK 539.3

Lukin A. A., Morozov V. A. Crack growth initialization under a short-duration pulse loading //
Vestnik St.Petersburg University. Ser. 1. 2010. Issue 2. P. 134-139.

Two experimental methods of a crack growth initialization in Polymethyl methacrylate (PMMA )and of
its velocity measurement under a pulse loading by using an electric explosion of conductors are proposed.
A threshold value of the destructive loading amplitude under dynamic loading is determined. A numerical
solution to the crack movement equation at is different initial length is obtained. A transition time for a
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crack to move at a constant velocity is estimated. The obtained numerical results are in a good agreement
compared to the experimental data.

Keywords: crack growth initialization, crack propagation, dynamic fracture, impulse loading, electrical
conductor explosion.

Bibliogr. 4 references. Fig. 7.

UDK 539.3

Platonov V. V. The stability of the transversely isotropic spherical shell under the normal load-
ing // Vestnik St.Petersburg University. Ser. 1. 2010. Issue 2. P. 140-143.

The stability of the transversely isotropic spherical shell under the action of uniformly distributed along
the surface normal pressure is considered. The problem is investigated by the Ambartsumian refined theory
and the classical formulation. The critical pressure for the case of a transversely isotropic and isotropic
materials are compared. Conditions in which the theory takes into account the influence of transverse shear,
significantly refines the classical theory are defined.

Keywords: transversely isotropic spherical shell, refined theory, parameter of the transverse shear stiff-
ness, the Ambartsumian theory.
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UDK 521.14

Shaidulin V. Sh. Laplace series for the potential of a spherical sector // Vestnik St.Petersburg
University. Ser. 1. 2010. Issue 2. P. 144-151.

Exact expression for the gravitational potential on the symmetry axis of a spherical sector is deduced for
an arbitrary spread angle 2a.. In the limiting case a — 0 we deal with the potential of a heterogeneous rod
with a density proportional to the square distance from the top of the sector. Simple formulas for harmonic
coefficients of the potential and their asymptotics at n — oo are obtained for the infinitely narrow sector.
An algorithm of coefficients calculation is constructed, and their asymptotics is obtained in the general case.
These results will be applied to analysis of the existing geopotential models which contain harmonics up to
n of the order of 103.

Keywords: Gravitational potential, Laplace series, uniform and mean-squared norm, asymptotics.
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