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AHHOTAIIUM

YK 517.938

Beryum H.A. O6 ycroiiunBoCTH JINCTOBbIX MHBAPUAHTHBIX MHOXKECTB JABYMEPHbIX IIe-
puogunueckux cucreM // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2012. Boin. 4. C. 3—12.

B sT0it cTarhe MBI u3ydaeMm masbie Cl-Bosmymenns muddepeHnnaIbHbX ypaBHenmit. Mbr
BBOJUM HOHsITUs cyiabo rurnepbosmmaeckoro MuoxkecrBa K u Jsimcra Y cucreMbl OOBIKHOBEHHBIX
nuddepeHImaIbHBIX ypaBHeHu . Jummmieso ycIoBue He penosaraercs. Mbl moKa3bIBaeM, ITO
€CJIM BO3MYyIIEHHE JOCTATOYHO MAJIO, TO CyIIECTBYeT HEIpephiBHOe oTobpaxkenne h : ¥ —s YTV,
rge T —5T0 JIMCT BOSMYIIEHHON CHCTEMBL.

Karouesvie cao6a: yCTONIMBOCTh, MHBAPUAHTHOE MHOYKECTBO, MAJIble BO3MYIIEHUsI, TUIIEPOO-
JITYECKUE CTPYKTYPHI.

Bubsauorp. 3 Hass.

YIK 517.955.8

Epmakos .B., Paiirtmanu ®@. Oupenensiroiue QpyHKIIMOHAJIBI IJIsI CUCTEMBI MUKPO-
BosiHOBOro Harpesa // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bpi. 4. C. 13-17.

Bsonurcs nousitne onpenensionux OyHKINOHAJIOB /It KOIUKJIIOB. [IpuBonuTcs Teopema o
CYIIIECTBOBAHUY KOHETHOI'O UMCJIa OIPEAEIIAIONNX (DYHKIMOHAJIOB JJIsl OJHOIO KJIACCa KOIUKJIOB,
3a/IaHHBIX HA [IPOU3BEJIEHUU I'MJIBOEPTOBA U METPUYECKOro MpocTpaHcTB. CTPOUTCS KOIUKJII, [10-
POXKIEHHBII C/1abbIMU PENIEHUsMI OJTHOMEDPHOI CHCTEMBI MUKDPOBOJIHOBOrO Harpesa. [Ipu momos-
HUTEJIbHBIX TPEJIIOJIOKEHUSIX JTOKA3bIBAETCH CYIIECTBOBAHUE KOHEUHOT'O HHCJIA OIPEESIAIONINX
GbYHKIMOHAJIOB [JIS 9TOr0 KOIHKJIA.

Karouesvie caro6a: KOIUKII, ONPEIEIAONye PyHKIIMOHAIbI, MUKPOBOJHOBBIN HAarpeB.

Bubsnorp. 7 Hass.

YK 517.9:531.36

Jleonos I A., Bapeukuiit A.M. I'moGanbHast ycTOHYMBOCTL M KoOJIeDaHUsSI JUHAMU-
YeCKUX CHUCTEM, OMHUCHIBAIOIINX CHUHXPOHHBbIE 3JIeKTpuYeckue Mamwuebl // Becrn.
C.-Ilerep6. yu-ta. Cep. 1. 2012. Bomm. 4. C. 18-27.

B pabore mpemjioxkeHa HOBasl MaTeMaTHYeCKas MOJEJIb CUHXPOHHOW MAIUHBI C CHJIBHBIM
peryiupoBanueM Bo30OyKjeHus. PaccMorpeHa 3ajia4a O IPeJIeIbHOM HArpy3Ke JJisi CHHXPOHHBIX
marruH. J[J1st olleHKY mpee/TbHO IOy CTUMOM HArpy3KU MPUMEHEH METOT HEJTOKAJIBHOTO CBE/IEHHUSI.
ITony4denbl KpuTepuu CyIeCTBOBaHUSI KPYTOBBIX DEIIEHU U MPEJEIbHBIX [IUKJIOB BTOPOrO pojia
JIJIsT MOJIEJIV CUHXPOHHOM MAIITUHBL.

Karovesvie ca06a: CHHXPOHHBIE MAIIUHBI, YCTONYIHBOCTD, 3ajada O IIPEIeJbHOI Harpyske,
MEeTOJT HEJIOKAJIbHOTO CBEJIEHNsI, KPYTOBbIE PEIeHNsl, TPeJebHbIE TUKJIBI BTOPOTO POJIA.

Bubsanorp. 12 nazs.

VK 519.2

Hessopos B.b. O cpeauem umnciie peKopaoB B MOCJIEI0BATEJIBHOCTAX HEOJIUHAKOBO
pacupenesieHHbIX ciydainbix BesmunH // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bepi. 4.
C.28-31.

PaccmarpuBaercst cxeMa u3 n cepuil HE3aBUCUMbBIX CIIyYalHBIX BeJUIUH X11, X21, ..., Xkl,
X2, X292, ., Xk2, ..o, Xin, Xon, ..., Xgn. Kaxkgas m3 3Tux mocieqoBaTebHBIX cepuil Xim,
Xomy ooy Xem, m = 1,2,...,n, upeacrasjisger k BeJIUYNH, UMEIONINX OJUHAKOBBIE JJIs KarK-
JI0it cepun HAGOPBI HENPEPBIBHBIX (BbyHKIWMi pactpenenenus Fi, Fo, ..., Fj. Ilycts N(nk) — aucio
BEPXHUX PEKOPIOB CPe/U JAHHBIX Nk ciydaiinbix Besnaud, a EN (nk) — coorBercTByIONiee MaTe-
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Mmarudeckoe oxxunanue. s EN (nk) moaydeHbl ToUYHble BEPXHUE U HUKHUE OlleHKH. [IpuBonaTcs
npuMepbl HAGOPOB TaKWX (BYHKIUI paCIpeIeIeHUsI, JJIsi KOTOPBIX 9TH ONEHKU JOCTUTAIOTCSI.
Karouesvie cn06a: pEKOpPJIHBIE MOMEHTBI, PEKOPJIHBIE BEJUYHHBI, BEPOSTHOCTHBIE HEPABEH-
cTBa.
Bubsauorp. 8 Hass.

VIK 534.833.5:620.22-419.8

Pa6os B.M., dpues B. A. CBsazanHble 3aTyxaolque KoJieGaHUsI KOMIIO3UTHBIX KOH-
crpykuuii // Becrn. C.-ITerep6. yu-Ta. Cep. 1. 2012. B 4. C. 32-38.

IIpencraBiensl pe3ysbTaThl UK PAOOT IO CO3JAHUIO METOIOB OIIPEesIeHIs YIPYTOo-Iuc-
CHUITATUBHBIX XapPAKTEPUCTUK MOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTepuaios (IIKM) u mpornosupo-
BaHUs TTAPAMETPOB JTMHAMIYECKOTO OTKJINKA KOHCTPYKIUI U3 HUX.

Pazpaboranbl MaTemaTndecKast MOJEIb U METOJI PEIIeHUs 3aa4Yi O 3aTYXAIOMNX U3THOHO-
KPYTUJIBHBIX KOJEOAHUAX MPU3MATUIECKOrO aHU30TPOITHOTO CTEPIKHSA, IPOU3BOIBHBIM 00pa30oM
OPUEHTUPOBAHHOTO OTHOCUTEJIBHO OCeil yIpyroil CUMMETPUH OPTOTPOITHON TaacTuHBI. Vcciemo-
BaHO B3auMoJIeificTBrUE MOJL, KojiebaHuil KoMIIO3uTHOroO crepkHsi. CcopMympoBaHbl OCHOBHBIE T10-
JIOXKEHUSI UTEPAIIMOHHOIO METO/1a OIIPE/IeJIEHNS YIPYTUX U JIUCCUTTATUBHBIX XxapakTepucTuk [TKM.

TTocTpoenbr MaTeMaTUIeCKIE MOJIEN 3aTyXAKOINX KOJIEOAHU CIIONCTHIX KOMIIO3UTHBIX TOH-
KOCTEHHBIX CTEPXKHeH U IJIACTUH U MPEJJIOZKEH JBYXITAIHBIA METOJI PEIIEHUSs MOy YeHHBIX KOM-
IJIEKCHBIX 3aJ[ad Ha cobcTBeHHble 3HadeHus. OOCYKIEHO BIIMsIHUE COCTABA U CTPYKTYPbI apMU-
poBaHUs Ha COOCTBEHHBIE YACTOTHI U KOIMDPUIINEHTH MEXAHUIECKUX MOTEPHh PACCMATPUBAEMBIX
KOHCTpyKInii. [lokazana BO3MOXKHOCTH yIPaBJIEHUSI BEJIMIMHAMUA PE30HAHCHBIX JAaCTOT W KO-
GbUIMEHTOB MEXaHUYECKUX IOTEPDH 33 CYET BAPbUPOBAHUSA CTEIIEHBIO AHU3OTPOIINU MATEPHAJIOB
CJTOEB M CTEINEHBIO HEOJIHOPOHOCTUA CTPYKTYPHI 110 TOJIIIIHE.

YcTaHOBIIEHO, 9TO MPUMEHEHUE MUPOKO PACIPOCTPAHEHHOTO METO/Ia MOTEHINAIBHON SHEp-
ruu COOCTBEHHBIX (DOPM ITO3BOJISIET IMOJIYYIATh KOPPEKTHBIE 3HAYEHUsT KOI(DMUIIMEHTOB MEXAHI e~
CKUX MOTeph Jinib 70 Beanaud 1) = 0,02-0,03 u npuBoauT K 3HAYUTEIBHOI omubke mpu Oosiee
BBICOKUX JUCCUIATUBHBIX CBOMCTBAX KOMITO3UTHBIX KOHCTPYKITHIA.

IIpuBenennl TpuMephl MPAKTUIECKON peau3alny pa3spabOTAHHOTO MOAXO0/a MPHU CO3TaHUN
BHOPOIOTJIOMIAIONTNX KOMIIO3UTHBIX KOHCTPYKITHIA.

Karouesvie caosa: CBSI3aHHBIE 3aTyXalonine KOjaeOaHUsl, MaTePUAIbl IIOJUMEPHbIE KOMIIO3H-
[IMOHHBIE, CJIOUCTasi KOHCTPYKITUsI, TJIACTHHA, TOHKOCTEHHBIN CTEep:KEHb, MOJa KojaebaHuit, cob-
CTBEHHAsI 9aCTOTa, KO PUIIMEHT MEXaHUIECKUX TIOTEPD.

Bubnuorp. 11. Ui. 6.

YIK 533.5

Axkcenosa O.A.,, Ceupugosnu B. 1., Xanugos lI.A. BansHne cTaTUCTUYECKUX WU
reoMeTpUYecKuX IapaMeTpPOoB IIEPOXOBATON IOBEPXHOCTU HA (POPMUPOBAHUE IIOTO-
Ka paspexkeHHoro rasa B kanasie // Becru. C.-Ilerep6. yu-ra. Cep. 1. 2012. Boimn. 4. C. 39-44.
WccnenoBana YnCIEHHO 3aBUCHMOCTh MaKpOIAPAMETPOB TEUYEHUsI MOJIEKY/ PA3PEXKEHHOTO
raza B KaHaJle OT IIEPOXOBATOCTH TOBEPXHOCTU CTEHOK M OT T€OMETPUYECKO (pOPMBI KaHAIA.
Karoueswie crosa: Tedenrne pa3perkeHHOro rasa B KaHaje, qud@y3Hoe paccessHUue, B3anMO-
JlefiCTBUE C IIEPOXOBATON IOBEPXHOCTHIO.
Bubsmmorp. 8 nass. . 4.

VK 534.1

Anpgomuu I'T., dxosnes C.II. JuHaMuka Kadarolieicsi NPYy>KUHBbI C MOABUXKHBIM
noasecoMm // Becrr. C.-Ilerep6. yu-ra. Cep. 1. 2012. Bemr. 4. C. 45-52.

PaccmarpuBaercst ananmuTHdeckasi MOJIEb TUHAMUAKY KAYAOIIEHCs TPYKUHBI C TIOIBUKHBIM
nogBecoM. [Ipu orHomenun vacror Koebanuit 2:1:1u 2:4:1 B cucreMe BOSHHUKAIOT PE30HAH-
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Cbl TPETHErO M YETBEPTOro IMOPsiIKOB. VcciiejoBanue MpoBOIUTCS METOJIOM HOPMAJIBHON (hOPMBI
ITIyankape—bBupkroda. [lo cpaBHEHNIO ¢ HEMOIBMKHBIM OIBECOM YCTAHOBJIEHO COKPAIIEHUE TTe-
puoa 0OMeHa SHEpPrueil MeXK/Iy MOJAMU U M3MEHEHUe aMILIUTY/T KOJTeOaHU.

Karoueswie caosa: HeTMHENHBIE KOJIEOAHNST, KAUAOIIASICS IPYKWHA, TOABUXKHBIN T0/IBEC, aB-
TOollapaMeTPpUIeCKUl pe30HAHC.

Bubsnuorp. 17 nazs. Un. 3. Taba. 1.

YAK 539.376.43

Apyrousan P. A. HakornieHne moBpeXkaeHuii 1 pa3pylieHne BBICOKO3JIaCTUIHOIO TOH-
KOro cJiosi ipu nukJjm4deckom obxkaruu // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bpm. 4.
C.53-61.

Wccnenyerca npobiema HAKOIJIEHUS] MOBPEXKJIEHUIM M yCTAJIOCTHOIO PAa3PYIIEHUS IIJIOCKO-
TO CJI0sT W3 BSI3KOTO MaTepuaJja, MHOTOKPATHO CXKUMaEeMOrO JIBYMsl JUIMHHBIMU MMapaJiiebHBIMI
miacTuHaMu. B KadecTBe MaTepuasia cjios paccMaTpuBaercs nojunyperat. [lokazano, 1To BOIM3H
IJIOCKOCTEN KOHTAKTa BO3HUKAET HAIPSKEHHOE COCTOsIHUE, OJIM3KOE K COCTOSTHUIO BCECTOPOHHETO
TUPOCTATHIECKOIO CXKATHS, ITO CIIOCOOCTBYET Da3PBIXJICHHIO W Pa3pyIIeHUIO0 MaTepuaja. JTO
00CTOATEIHCTBO IPUHUMAETCS BO BHUMaHUe IpH (HOPMYJIUPOBKe KpuTepus ycrasnoctu. Ilomyuen-
HblE PE3YJILTATHI MOT'YT OBITH MCIIOIB30BAHBI JIJIsI OIEHKU ITUKJIMYECKOI IPOYHOCTH 3JIACTOMEDPOB
U Pa3IMYIHBIX U3JEJINN, B KOTOPBIX OHU UCIOJIL3YIOTCS B KAYECTBE pabodero Marepuaa (IIUHB,
[IPECCOBbIE BAJIBI U JIP.) U JJIsl IPOrHO3UPOBAaHU JePOPMAIMOHHBIX U JErPa/IAIlNOHHBIX IIPOIECCOB
B JIOPOZKHBIX ac(hajIbTOOETOHHBIX MOKPBITUSAX IPU UX JJIUTEILHON SKCILIYaTAIIIH.

Karouesvie crosa: BsI3Kas cpejia, c2KaTrie, TOHKHUI CJI0i, IIJTOCKast JedopMalius, ToJInyPETaH,
JuarpaMMbl CKOPOCTEHl IlepeMeleHn U HallPAKEeHU, KpUTEePUil yCTaJIOCTHU.

Bubsnuorp. 7 nass. Ui. 9.

VIIK 533.6.011

Apxunosa JI.IL., Yckos B. H. Orpakenune neHTpUpOBaHHOI BOJIHBI pa3pexkeHus Pu-
MaHa CO CBEPX3BYKOBBIM 33aJHUM (PPOHTOM OT BEPTHKAJIBLHON TBEPIOUA U TIJIAAKON
nosepxHoctu // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bpmr. 4. C. 62-65.

B pabore ncciemoBana 3a1ada 06 OTpasKeHUH IIEHTPUPOBAHHON BOJIHBI paspekeHus Pumana
OT BEPTHKAJILHON TBEPIOi Tu1a/iKoi crenku. [IpobiiemMa oTparkeHnsi BOJIH Pa3peKEHUsI BOSHUKAET,
HaIpuMep, B KaMepe BBICOKOTO JIaBJIeHUs yIapHbIX Tpy6. HalieHo W mpoaHaIM3MpOBAaHO aHa-
JINTUYECKOE pelleHre JaHHoil 3aja4du. Kpome rToro, 3ajada peleHa METOJIOM XapaKTEPUCTUK.
ITonydennoe pereHre MPOAHAIM3UPOBAHO ISl MPEEIHLHON MHTEHCUBHOCTHU IAJIAIOIIEH BOJIHBI
pa3perKEeHUs.

Karoweswie caosa: BoiHa paspexkenusi Pumana, orpakeHue BOJIHBI.

Bubsmmorp. 7 wazs. M. 2. Tadma. 1.

VK 531.011

Bsaukos A.B. Yuer niraBHOro mameHeHusi cuiibl TpeHusi Kysiona mpu mcciieoBaHun
pasrona asromobuiis // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2012. B 4. C. 66-71.

B pabore npu nsydenun pasrona aBTOMOOHJISI C TIPOCKATB3bIBAHIEM BEIYIINX KOJIEC YIUTHI-
BaeTCs IJIABHBINA MIEPEX0/] OT 3HAYEHHS] CTATUYECKOro KO3 UIMEeHTa TPEHUSI K JINHAMUIECKOMY.
9TO MO3BOJISIET yCTPAHUTD CKAYOK CIIEITHON CHJIBI B HAYAJIE IPOCKAJIb3bIBAHUS BEJLYIIUX KOJIEC.

Karoueswie crosa: ypaBuenns Jlarpanxka, cuna tpenns Kysona, HeyepKUBAIOIas CBA3b,
[OJIOHOMHBIE CUCTEMBIL.

Bubsnuorp. 6 nass. Ui. 5.
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YIK 517.544, 539.3

Bukynuua FO.., 'pexkos M. A. Hamnpsiz2keHHOe COCTOsSIHHE IIJIOCKON IIOBEPXHOCTU
YHOPYyroro TeJjia HAHOMETPOBOro pa3Mepa IPU NePUOANYIECKOM CHJIOBOM BO3IEMCTBUU
// Bectr. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bom. 4. C. 72-80.

Paccmorpena mozens ynpyroro tesia B Bujie HOJIYIUIOCKOCTH, Ha IPaHUIE KOTOPOM IeHCTBY-
er nepuoandeckasi Harpy3ka. [Ipe/iosiaraercs cyIiecTBOBaHEe JOMOJHUTEIHLHOIO TIOBEPXHOCTHO-
IO HAIPS2KEHUSI, XapaKTEPHOIO IS TeJI HAaHOMETPOBOI'O pa3Mepa U IMOJYUHSAIONETOCH 3aKOHY
MOBEPXHOCTHONW TeOpuu ympyroctu. lIpm MCHOb30BaHUM TPAHUYHBIX CBOUCTB AHATUTHIECCKUX
GYHKINNE 1 KOMILIEKCHBIX moreHnmaioB ['ypca—KosiocoBa penrenue KpaeBoit 3ajiadu B 00IIeM
cJTydae MPOU3BOJILHON HAPY3KHU CBEJEHO K THIEPCUHTY/ISIDHOMY WHTErPAJTBHOMY yPABHEHUIO OT-
HOCHUTEJIHLHO TPOU3BOIHON TOBEPXHOCTHOTO HAIPsyKeHUsI. J[JTsT meprormIecKoil Harpy3Ku perneHne
ypaBHEHHUS TOJIy4eHo B Bujie psja Pypwe. McciiegoBanbl 3deKThl BIUSHUS TOBEPXHOCTHOTO Ha-
MIpsI?KEHUsT Ha HAIPsI)KEHHOE COCTOSTHUE TPAHUIBl MOJIYIIOCKOCTHA TIPU HE3ABUCUMOM JIeHCTBUMN
MIEPUOIUIECKU PACIPEIEIEHHBIX KacaTelbHbIX U HOPMAJBHBIX ycuynit. B wacTrHOCTH, OGHApYXKEH
pa3MepHbIil 9 dEKT, KOTOPBI IPOSIBIISIETCA B 3aBUCHMOCTH HAIPSI?KEHUN OT JIJIMHBI IEPUOJIA Ha-
IPY3KHU B Mpefesax HECKOJBbKUX JIeCSITKOB HaHOMeTpoB. [lokazaHo, 4To mpu AefiCTBUU HOPpMAJIb-
HBIX YCUJINY BOBHUKAIOT KACATEIbHBIE HAMIPSI)KEHUsT HA TPAHUIIE, B TO BPeMsI KaK B KJIACCUIECKOM
pEeIlleHNN OHU PaBHBI HYJIIO.

Karovesvie ca06a: TUIIEPCUHTYIISIDHOE HHTEIPAIbHOE yPABHEHNE, HAHOMETPOBBIN pa3Mep, Io-
BEPXHOCTHOE HaIpsiKeHUe, MaCIITaOHBII 3(DdEKT.

Bubauorp. 11 nazs. Wi. 4. Tabur. 1.

YK 539.3

Epmakos A.M. O6 ycTOMYMBOCTYA HMUJINHAPUIECKON OOOJOUYKHU ITPU OCEBOM CXKATHUHU C
KCIIOJIb30BaHUEM HEKJIACCHMYeCKnX Teopuit obosnouek // Becrn. C.-Ilerep6. yu-ta. Cep. 1.
2012. Bpm. 4. C. 81-86.

PaccmarpuBaercst 3aj1ada 00 yCTORYMBOCTH TPAHCBEPCAJIbHO-U30TPOITHON KPYTOBOM IIUJIUH-
JPUTECKOi 000JIOUKH IIPU 0CEBOM CkaTnu. IIpoBoauTcs cpaBHEHIE H3BECTHBIX PEIICHHH, TOJIy I€H-
HBIX C UCTIOJB30BaHueM Kiaccnieckux teopuit Kupxroda—J/Iasa (KJI) n Tumomenko—Peiiccuepa
(TP) ¢ pemeHusiMHU, IIOCTPOEHHBIMHA C UCIOJL30BAHUEM HEKJIACCHYECKUX Teopuil 06osiouex: Am-
Gapuymsina (Am6), [amus—Crupo (IIC) u Poguonosoii—Turaesa—Yepusixa (PTY). dist 060510~
uaek I1C cpemmeit TommuHbl 1 aHn30TPONHBIX 06os10uek PTY ypaBruenus ycroirauBocT 060I09KI
IIOCTPOEHBI IIyTeM JIMHEAPU3AINU HeJINHENHBIX YpaBHEeHN paBHOBecus. Tak ke B paboTe IIPOBO-
JIUTCSl CPABHEHNE AHAJMTUIECKUX PE3YJIbTATOB CO 3HAUCHUSIMU, IIOJIyICHHBIMA JIJIsT TPEXMEPHOI
Teopun npu ucnosbzoBarun Ansys 14. OCHOBHOe BHUMAaHUE YJEJSIETCsl CIydYal0 BeCcbMa MaJsoil
2KECTKOCTU Ha CJBUT B IIOIIEPEYHOM HAIIPABJIECHUU.

Karovesvie c06a: yCTONIUBOCTD IUIHHIPHIECKON 0O0IOUKY, HEKJIACCHIECKHIE TEOPUHU 000-
JIOUEK.

Bubnuorp. 6 nass. Ui 2. Tadbm. 1.

YIK 532.5

3aiines A.B., JJorsunenko E. B. Pacuér TeyeHus BA3KOI >KNJKOCTU B KaHAJE C y4é-
ToM m3MmeHeHusi ¢razoBoro cocrosinusi // Becrn. C.-Ilerep6. yu-ta. Cep.1. 2012. Bpm. 4.
C.87-91.

PaccmarpuBaercs 3azaua pacuéra napamMeTpoB TEUEHUsl XKUJIKOCTH B KaHAJle C yIETOM BCe-
BO3MOXKHBIX PeaJIbHBIX YCIOBUU U BO3/IEHCTBUIM Ha TeueHne. [Ipecrasiiena Mmaremarmdeckas Gpop-
MyYJIUPOBKA 3a1a9M, 66 KOHETHO-PA3HOCTHAS AIMTPOKCAMAITUST M METOJINKA PacIETa.

Karouesvie caosa: Tedenne, KaHajl, KOHEYHO-DA3ZHOCTHAS AIIPOKCUMAIINsI, YUCICHHBINA IKC-
MTEPUMEHT.

Bubsnuorp. 6 nass. Ui. 1.
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YIK 532.516.013.4:536.25

Kysuenosa I.B.,, Cubrarynaun 1. H KoHBekIiusi B IIJIOCKOM cJjio€é C MAaKCHUMYyMOM
miorHoctu // Becru. C.-Ilerep6. yu-ta. Cep. 1. 2012. Bpi. 4. C. 92-99.

IIponunkaroras KOHBEKIHs — 9TO sIBJICHNE, BOSHUKAIOIIEE U3-3a B3AaNMOECHCTBUS YCTONINBOI
1 HEYCTOWIUBOI 0OJIaCTEeH YKUIKOCTH, KOT/Ia BO3MYIIEHUs IPOHUKAIOT U3 HEYCTONYINBOI 00J1aCTH B
yCTONINBy0. XapaKTEePHBIM IPUMEDPOM SIBJISIETCSI KOHBEKIIHS B IIPECHO BOJE IIPU TEMIIEPATYPax
BO/IM3M TOYKHM MakcuMmyMa motHocta 3.98°C.

B sroit pabore paccMarpuBaeTcss TOPU30HTAJIBHBIN CJIOH BOJIBI C M30TEPMUIECKUMU CBODO/I-
HBIMU rpaHuiaMu. Boicota cj1ost GUKCHpOBaHa, B TO BPEMs KaK MEHSIETCS PA3HOCThb TEMIIEPaTyp
Ha IpaHuIaX. 3a/a9a U3y4daercs B JIBYMEPHOII IOCTAHOBKE MICEBOCHEKTPAJILHBIM METOIOM C IIPO-
CTPaHCTBEHHBIM paspentenneM 70 1024 x 256. Touka MakcuMyMa IIJIOTHOCTU HAXOIUTCS B CEPEIITHE
CJIOSI B CTATHYIECKOM COCTOSIHUU.

PaccmarpuBaeTcs KOHBEKTHUBHOE JBHKEHUE B sTIeliKe MEPUOAMIHOCTH IPUA OTCYTCTBUU CPEJI-
HEro FOPU30HTAJIBHOIO HOTOKA. V3yvaercs yCTOMYIMBOCTD peIreHus st OOJIBIINX JJINH ST9eHKN
nepuoguyHOCTH. Jlasiee nynHA SYEHKU TEPUOIUIHOCTH [IJIs U3y YEHHS IIEPEX0/Ia K XaoCy BhIOMpa-
€TCsl COOTBETCTBEHHO PE3YJILTATaM PACIETOB Ha OOJIBIINX MAaCIITabax.

Wccnmenyercst sBommonus pe;KUMOB C yBeJUYUEHHEM Pa3HOCTH TeMIepaTryp Ha rpaxunax. Ilo-
JiyueHbl obsiactu rucrepesuca. C yBeJMYeHHEM HAJKPUTUYHOCTH DEIICHHE CTAHOBHUTCsI CHAYaJIa
[IEPUOJUIECKHM, Jajlee — IBOsIKoneproanydeckuM. 1lpn nasipHeiineM yBeInvdeHnn Ha K PUTATHO-
CTH BO3HHUKAET [IEPEMEXKAEMOCTD C CHJILHBIMU BCILJIECKAMH TEIJIOBOIO ITOTOKa Ha (hOHE KBa3HUIIEPU-
OIMYECKOT0O IBUKEHNUd. B mHTepBaJie 3HaUEHN!T HAJIKPUTUIHOCTH, COOTBETCTBYIOIIEM DPEXKUMAM C
[I€PEMEKAEMOCTBIO, CYIIECTBYEeT OKHO KBasuiepuogudHocTh. laree nmepeMerkaeMOCTb BOZHHUKAET
Ha (POHE HOBOTO KBa3HUIIEPUOINIECKOTO IBUKEHUSI.

Kaoveswie caosa: Ilpornkaroriass KOHBEKIHsI, MAKCUMYM IJIOTHOCTH, IIEPEXOJ K XaoCy, Ie-
PEMEXKAEMOCTD, KBa3UIIEPUOINIECKIE PEXKIMBL.

Bubmunorp. 21 nass. . 4.

VIIK 533.6.011

Kycrorsa E.B.,, Makapkuu /I. B. OnpenesieHne cedeHuii peakiuu AUCCOIHAALAUA O
noypoBHeBbIM Ko3dddurnmenram ckopoctu peakumu // Becrn. C.-Ilerep6. yu-ta. Cep. 1.
2012. Bomr. 4. C. 100-105.

B pabore paccmarpuBaercst 3a71a1a O BBIUUCIEHUN CEUEHUI CTOTKHOBEHUSI JJIsl PEAKIIAY JTVC-
coIpaIu MOJIEKYJIbl a30Ta N2 ¢ aToMOM a30Ta N 110 U3BECTHBIM 10y POBHEBBIM KO MUITTEHTAM
ckopocTu peaknuu. Jlanabie 0 K03 puImeHTax CKOPOCTH JTUCCOIUAIINY OBLITH TOTY Y€HbI Ha OCHOBE
TPAEKTOPHBIX PACYETOB, BBINOJHEHHBIX B yHHBepcuTere Bapu (Utamms). [lomydena anmpokcnma-
nuoHHass opmysia it KO3MAMUIIMEHTOB CKOPOCTH JUCCOIMAIMHI, 3aTEM C ITOMOIIBI0 0OPATHOIO
npeobpazoBanus Jlamiaca BeiBegeHa aHAJIATHYIECKasT (GOPMYyJIa IS CEI€HUI JUCCOIUAIIMH C KaXK-
JIOTO KOJ1e0aTeIbHOTO yPOBHS, IIPOBEJIEHA ITIPOBEPKA TOYHOCTH pe3ysbTaroB. Ilomydenuyo ¢dop-
MYJIy B JaJbHENIeM MOXKHO IPUMEHSTD JJIsI PACUETOB HHTErPAJIOB CTOJIKHOBEHUIT 60JIee BHICOKIX
MTOPSIIKOB.

Kmouesvie crosa: cevenre aUCCOIUAIIAN, TTOYPOBHEBBIN KO MUIIMEHT CKOPOCTH JIUCCOIUA~
nuu, obpaTHoe npeobpasosanue Jlamiaca.

Bubsauorp. 5 nass. Ui. 3.

YAK 539.3, 517.518.865

Jlamenos B.K., Cynumos M.T. O 3aBucuMOCTI BOJIHOBOrO 4HCJIa OT CKOPOCTH JIBU-
>xeHus ynpyroii nosocs! // Becru. C.-Tlerep6. yu-ta. Cep. 1. 2012. Bem. 4. C. 106-110.
PaccmarpuBaercs xapakrepucrtudeckoe ypasaenue Ni(p) = 0 3amadu 06 yCTAHOBHUBIIEMCS
[TOCTYIIATEIbHOM JBUKEHHUH YIIPYTOM IIOJIOCHI B YCJIOBUSIX CKOJIB3SAMIEH 3a/1€IKM HUKHErO OCHO-
BaHUsI U OTCYTCTBHS HAIIPsi>KEHWiII HA BEPXHEM OCHOBaHUWHU. B 0pejieeBCKOM MHTEpBaje CKOPO-
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creit pemxkenus 0 < ¢ < Cr ypaBHEHHE MMEET €IMHCTBEHHYIO [Aapy YUCTO MHHUMbBIX PeIleHuit
p = i, B > 0, oupemessIoNyo yIpPyTryo rapMOHUIECKYIO BOJHY C BOJHOBBIM ducjoMm [3. M3y-
JeHa 3aBUCHUMOCTD 3 KaK HesIBHOU (DYHKIIMM OT TIepeMeHHOM ¢. B acTHOCTH, 000CHOBaHA CTpOTast
monororHocTh dyukimu 3(c). [omyuenst acumuroruku ((c) npu ¢ — 0+ u ¢ — cr — 0.
Karouesvie caosa: IBUKEHUE yIPYTOH MOJIOCHI, BOJIHOBOE YHCIIO.
Bubmnorp. 1 Hass.

YK 533.601.018

Memuounos B.Il. Crarucruyeckasi MOZeJib IIEPOXOBATOCTA HOBEPXHOCTU JJIsi KCJIE-
AoBaHusi HaHopa3mepHbix MOTokoB // Becrn. C.-Ilerep6. ym-ta. Cep.l. 2012. Bpm. 4.
C.111-119.

JIJ1sT CTaTUCTUYIECKOTO ONMMCAHUsT BBEIEHHOIO B HAIEH MPEXKHEW CTaThe MPEeJICTABIeHUs IITe-
POXOBaTON IMOBEPXHOCTH KaK Habopa MUKPOIUIOMIAI0K HEOOXOAMMO JABYMEPHOE pacipejesieHue
BEPOSITHOCTEI JIJTsT YTJIOB, JAIONIUX ITPOCTPAHCTBEHHOE MTOJIOYKEHNE MUKPOILIONIA0K U HOPMAJIei
K HEM, KOTOPBIE OIIPEJIEJISIOT PACCesTHIEe MOJIEKYJI Ha TPAaHUIEC KaHaJIa IPU pacdere HaHOpPa3Mep-
HBIX IIOTOKOB. B cuity ycroitunBocTu u 6€3rpaHU9HON JIeJTMMOCTA HOPMAJIbHBIX PACIPEIeJIeHU, K
KOTOPBIM OTHOCHUTCSI U TIOJIy9€HHOE TaM IKCIIEPUMEHTAIHLHOE PACIIPEIe/IEHNE JTsT BEJTUIUHBI YTJIa,
nakioHa ckana ACM, B Hacrosimeil paboTe MCIOJIB30BAJIOCH TAYCCOBO PACIIPE/IEJIEHUE IS YA
HAKJIOHA MHUKPOILUIOIIAKNA U B JIONOJHEHHE K HEMY €Ille PABHOBEPOSITHOE [IJIsl €€ a3UMYTaJIbHO-
ro yria. [[pupaBHUBaHME MOMEHTOB 3TOTO JBYMEPHOTO PACIPEE/IeHNs K OHOUMEHHBIM MOMEH-
TaM SKCIEPUMEHTAJTBHOIO PaCIpeesieHus] TPUBOIUT K HEJTUHEHHON CHCTeMe TPAHCIEHIEHTHBIX
YPaBHEHMIt JIJIsi ONPEJIEJIeHNs] er0 HeM3BEeCTHBIX mapaMerpoB. C IIOMOINBIO HalijIeHHbIX B pabo-
Te PAIMOHAJIBHBIX AMMIPOKCUMAIAI JJTsT SKCIIOHEHTHI, HHTErPAJIa, BEPOSITHOCTH W UX KOMITO3UITHU
ITOJIYI€HO IPUOJIMIKEHHOE aHAJINTUYIECKOE PEIlleHre, KOTOPOe 3aTeM YTOUHSIETCS UHUCICHHO METO-
nom Herorona. B pesyibrare BeposiTHOCTH HAIIPABJIEHWI BBLJIETA MOJIEKYJI IIPH UX PACCESIHUU HA,
MUK POILIOIIAIKAX MIIEPOXOBATHIX TOBEPXHOCTEN CO CIyJIallHBIM PaCIpe/Ie/IeHIeM HOPMAJIel mpeI-
CTaBJIEHA B AHAJUTUIECKOM BUJIE.

Karovesvie ca06a: MEPOXOBATOCTH IIOBEPXHOCTH, ATOMHO-CHJIOBOM MUKPOCKOII, JIBYMEDHOE
pacripejieJieHre BEpOATHOCTEN J1jIsl YIJIOB, HAHOPA3MEPHbIE IIOTOKH, PACCEsSTHIEe MOJIEKYJI, CJIydaii-
HOEe pacupejiesieHue HOpMAaJIeii.

Bubsnuorp. 8 nass. Ui. 4.

YIK 539.3

IIpoununna 10.I. KpaeBasi sucokanusi u COCPeJOTOYUEHHAsI CUJIA B YIIPYTOM MOJIyIJI0C-
KOCTH C OoTBepcTusiMu U KpaeBbiMu Bbipe3amu // Becru. C.-Ilerep6. yn-ta. Cep. 1. 2012.
Boimn. 4. C.120-124.

B nmannoit pa6ore ob6o6mennoe pemenne M. A. I'pekoBa JIsT cCOCPEIOTOYEHHON CUIIBI U KPae-
BOI INCJIOKAIINY B HEOIPAHMYEHHOM IJIOCKOCTH PACIIPOCTPAHEHO HA CIyYail yIIpyTroi moJIyIIOCKO-
CTH C OTBEPCTUSIMU ¥ TPAHUYIHBIMU Bbipe3amu. CHagaIa mpeCcTaBIeHbl KOMILIEKCHBIE TOTEHIIAa-
se1 KosmocoBa—MycxemnmBuig 181 COCPeIOTOYEHHOM CUIIbI U KPAeBOW JUCIOKAIIUN B CILJIONTHOMN
ITOJIYIIJIOCKOCTH C NIPSIMOJIMHENHOM rpanurieii. Jlamee paccMOTpeHa MOy IIIIOCKOCTb C OTBEPCTHEM U
rPAHUIHON BBIEMKOH (HArpy?KEHHAs HA €€ CJIOXKHON TpaHWIEe W HA GECKOHETHOCTH ), BHYTPH KOTO-
pOil pacrioio;keHa KpaeBast JUCTOKAIUS N JefiCTBYeT H30JIUPOBaHHAsA CuJla. Pellenne morydeno
B BHUJIe KOMILJIEKCHBIX MTOTEHIIAAJIOB, aBTOMATUIECKN Y/IOBJIETBOPSIONINX KPAEBBIM YCJIOBUSIM HA
MIPsIMOJIMHEWHOI TPAHUILE TTOTYIIJIOCKOCTH U Ha GecKoHedHOCTH. [[jIsT ocTaBIIeiicss 9acT TPAHUITHI
HEIIPsIMBIM METO/IOM BBIBE/IEHBI HHTErpasbHble ypaBHeHust Ppearosnbma mepsoro poaa. IlmorHocTs
MTOJTy YEHHBIX WHTErPAJIHLHBIX YPABHEHUIN MPEICTaBIseT COOON pa3phbiB YyCHIHH, MEHCTBYIOMNX B
CILJIOIITHOM TTOJTYTIJIOCKOCTH Ha KOHTYpaX, COOTBETCTBYIOIUX I'DAHUIIAM BBIPE30B.

Karoveswie caosa: yupyrast MOIYIJIOCKOCTb, OTBEPCTHSI, KPAEBbIE BBHIPE3bI, KPAEBbIE JHICJIO-
KAIIIH, COCPEIOTOYEHHbIE CUJIbI, KOHI[EHTPAIINSA HAIIPAXKEHNN.

Bubawnorp. 11 nazs.
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VK 534.1:531.36

Crenmanosa II.II. ITperieccuun HeypaBHOBEIIIEHHOTO POTOPAa B MACCUBHBIX HEJIMHEHO-
yupyrux onopax // Bectu. C.-ITerep6. yu-ta. Cep. 1. 2012. Bemr. 4. C. 125-132.

B crarne uccieayercst BiusiHue TMHAMUKY TSXKETBIX YIIPYTHUX OMOP C HEJTMHEHHBIMU XapaKTe-
pUCTHUKaM¥ MOJATIHBOCTH THIA ['epiia Ha KojebaHUsT HEYPABHOBEIIIEHHOTO POTOPA, YKPEIJIEHHOTO
Ha rubKoMm BaJjy. PaccmarpuBaeMasi cucTeMa pOTOD — OHOPBI UMEET BOCEMb CTEleHell CBOOO/IbI.
OmpesiesieHbl YCIIOBUST CYIIIECTBOBAHUST CHMMETPUIHBIX TTPEIECCUI TUITEPOOIONIATEHOTO, KOHIYe-
CKOTO U IUJIMHAPUIECKOro TUIOB, noctpoerbl AUX stux neuxkenuii. [lokasbiBaercs MmosiBjieHune
JIOTIOTHUTEJIbHBIX HEJIMHENHBIX PE30HAHCOB, 3aBUCSIINX OT JIUHAMUYECKUX CBOMCTB OIOD, U BJIU-
STHUE CTATUYIeCKON W JuHaMH4IecKoil HeypaBHOBereHHocTeil. [IpoBeneno uccieioBanue ycroiin-
BOCTH TI0 JTHHEHHOMY TPUOJINIKEHUIO.

Karouesvie caosa:

Bubmunorp. 5 wazs. Un. 3.

VIIK 521.1

CoxkounoB JI.JI., Kyreesa I A. O xapakTepucTnKax BO3MO>XHbIX COyJapeHuil acTepo-
unoB ¢ 3emueit // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2012. Beur. 4. C. 133-138.

TIpuBonsrcsa BosamoxKHbIE coyapenusi ¢ 3emiieit acreporngos 2007 VK184, 2011 AG5, ceazan-
HbIE C pe30HaHCHBIMU Bo3BparaMu. O6CYKIAIOTCS BO3MOXKHBIE coylapeHus acrepousia Amnoduc.
BonbmuacTBO 9THX Ccoymapenuit Haiieno B ActpoHoMmyeckoM mHCTOoTyTe MM. B. B. CoboseBa
CII6I'Y, nekoropsbie npuBejieHbl B paborax corpyauukoB HACA. PesysibraTsl HaXosTCs B XOPO-
IIIeM COTJIACHUU.

Karoveswie caosa: acTrepoubl, COyapeHnst ¢ 3eMiieil, TPAaeKTOPUN.

Bubsanorp. 15 nazs. Tabm. 2.

VK 519.71

IIImeipoB A.C., llmbipos B.A. CuHTE3 ONTUMAJIILHOIO YIIPABJIEHUSI OPOUTAJIBHBIM
ABU>KE€HUEM B OKPECTHOCTH KOJUIMHeapHOH Touku nubparuy // Becru. C.-Iletep6. yu-Ta.
Cep. 1. 2012. Bemm. 4. C. 139-146.

B pabore npejyiaraiorcs pa3jinydHble BADUAHTHI CHHTE3a, yIIPABJICHUs JJIsi CTADUIIM3AIMYA OP-
OUTAJILHOTO JIBUXKEHHsI B OKPECTHOCTU KOJIMHEAPHON Toukm Jiubpaiuu Li. Pe3ysbraTsl ducieH-
HOT'O MCCJIEOBAHUS MTOBEJEHUsT TPACKTOPHUI TpadUIeCKN TPOULTIOCTPUPOBAHBI.

Karouesvie caosa: KolmHeapHas TOYKa JUOpaIy, Kpyrobas OrpaHMYEHHAs 3aJ/a4da TPeX
TeJI, TAMUJIBTOHUAH, YCTORYUBOCTE 10 JISIIYHOBY, aCUMITOTUYECKAs YCTONIUBOCTb.

Bubmunorp. 5 wazs. Un. 9.
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ABSTRACTS

UDK 517.938

Begun N. A. Stability of invariant leaves of 2D-periodic systems // Vestnik St.Petersburg
University. Ser. 1. 2012. Issue 4. P. 3-12.

We study small C'-perturbations of a differential equation. We introduce the concepts of
a weakly hyperbolic set K and leaf T for a system of ordinary differential equations (without
Lipschitz condition) and show that, if the perturbation is small enough, then there is a continuous
mapping h: YT — Y, where TV is a leaf of perturbed equation.

Keywords: stability, invariant set, small perturbations, hyperbolic structures.

Bibliogr. 3 references.

UDK 517.955.8

Ermakov 1. V., Reitmann V. Determining functionals for a microwave heating system
// Vestnik St.Petersburg University. Ser. 1. 2012. Issue 4. P. 13-17.

The notion of determining functionals for cocycles is introduced. A theorem is stated on
the existence of a finite number of determining functionals for a class of cocycles defined on the
product of a Hilbert space and a metric space. The cocycle is constructed which is generated by
the weak solutions of the one-dimensional microwave heating system. The existence of a finite
number of determining functionals for this cocycle is proved under additional assumptions.

Keywords: cocycle, determining functionals, microwave heating.

Bibliogr. 7 references.

UDK 517.9:531.36

Leonov G. A., Zaretskiy A. M. Global stability and oscillations of dynamic systems de-
scribing synchronous electrical machines // Vestnik St.Petersburg University. Ser. 1. 2012.
Issue 4. P. 18-27.

In this work, a new mathematical model of a synchronous machine with field control is
proposed. The limit load problem for synchronous machines is considered. For obtaining estimates
of the limit load, a non-local reduction method is applied.

Criteria for the existence of circular solutions and limit cycles of the second kind are obtained
for the model of synchronous machines.

Keywords: synchronous machines, stability, limit load problem, non-local reduction method,
circular solutions, limit cycles of the second kind.

Bibliogr. 12 references.

UDK 519.2

Nevzorov V. B. On the means of record numbers in sequences of nonidentically dis-
tributed random variables // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 4. P. 28-31.

The scheme of n series of independent random variables Xii1,Xo1,..., Xk1, X12,
Xoo, ..., Xka, ...y Xin, Xon, ..., Xkn is considered. Each of these consecutive series X1m, Xom, - - .,
Xim, m = 1,2,...,n, presents k variables with the set of continuous distribution functions
Fi, F, ..., Fy, which is same for each series. Let N(nk) be a number of the upper records in

the sequence of the given nk random variables, and EN(nk) be the corresponding mean value
of N(nk). Some sharp upper and lower estimates are obtained for EN(nk). Examples of the
distribution functions Fi, Fs, ..., F}, which provide these sharp estimates are given.

Keywords: record times, record values, probability inequalities.

Bibliogr. 8 references.
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UDK 534.833.5:620.22-419.8

Ryabov V. M., Yartsev B. A. Coupled damp vibrations of composite constructions // Vest-
nik St.Petersburg University. Ser. 1. 2012. Issue 4. P. 32-38.

In this paper, the authors have developed new methods for determining elastic-dissipative
properties of polymer composites and for predicting dynamic responses of structures made out of
them.

We have created a mathematical model and a method for solving the problem of damped
flexural-torsional vibrations of a prismatic anisotropic beam that is arbitrarily oriented relative
to the axes of elastic symmetry of an orthotropic plate. The interaction of the vibrational modes
of the composite beam is investigated. The basics of an iterative method for determining elastic
and dissipative characteristics of polymer composites are described.

Mathematical models of damped oscillations of layer composite thin-walled plates and beams
are constructed and a two-step method is proposed for solving the obtained complex eigenvalue
problem. The effects of components and reinforcement structure on the natural frequencies and
loss factors of the studied constructions are discussed.

We have demonstrated the possibility of controlling resonance frequency values and loss
factors by varying the degree of anisotropy and heterogeneity of multi-layered constructions.

It is argued that using the well-known principle of minimum potential energy, correct values
of the loss factors can only be obtained up to n = 0,02-0,03. For composite structures with higher
dissipative properties, significant errors might occur.

Practical applications of this method for creating vibration-absorbing composite structures
are demonstrated.

Keywords: coupled damped vibrations, polymer composite, layer structure, plate, thin-walled
beam, oscillation mode, natural frequency, loss factor.

Bibliogr. 11 references. Fig. 6.

UDK 533.5

Aksenova O. A., Khalidov I. A., Sviridovich V.I. Influence of statistical and geometrical
parameters of rough surface on rarefied gas flow in a channel // Vestnik St.Petersburg
University. Ser. 1. 2012. Issue 4. P. 39-44.

The dependence of the macro-parameters of rarefied gas molecular flow in a channel on the
wall surface roughness and on the channel geometrical shape is studied numerically.

Keywords: rarefied gas flow in a channel, diffuse scattering, interaction with rough surface.

Bibliogr. 8 references. Fig. 4.

UDK 534.1

Aldoshin G. T., Yakovlev S. P. Dynamics of a Swinging Spring With Moving Support
// Vestnik St.Petersburg University. Ser. 1. 2012. Issue 4. P. 45-52.

We consider the analytical model of the dynamics of a swinging spring with moving support.
With respect to the vibration frequencies of 2:1:1 and 2:4:1 resonances occur in the third and
fourth order. The study is carried out by means of the Poincaré—Birkhoff. normal form. It is
revealed that the period of energy exchange between the modes reduces compared with a structure
with fixed suspension and oscillation amplitudes change.

Keywords: nonlinear oscillations, swinging spring, moving support, autoparametric reso-
nance.

Bibliogr. 17 references. Fig. 3. Tabl. 1.
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UDK 539.376.43

Arutyunyan R. A. Damage accumulation and fracture of thin layer made of high elastic
material subjected to cyclic compression // Vestnik St.Petersburg University. Ser. 1. 2012.
Issue 4. P. 53-61.

One considers the problem of damage accumulation and fatigue fracture of a thin layer made
of high elastic material subjected to cyclic compression by two long parallel plates. Polyurethane
in high elastic state is considered as the material for the layer. The dimensions of the thin stratum
near the contact planes, where the stress condition can be considered as the state of hydrostatic
pressure, are determined. So on the contact planes and in the inner points inside the stratum,
the damage and fracture of the material will appear. In one cycle regime the value of damage will
be small, but during high cycle loading it will increase to the limiting fracture value. The fatigue
fracture criterion based on these results is formulated.

Keywords: viscous material, compression, thin layer, plane strain state, polyurethane, rates
displacements and stress diagrams, fatigue fracture criterion.

Bibliogr. 7 references. Fig. 9.

UDK 533.6.011

Arkhipova L. P., Uskov V. N. Refraction of the rarefaction Riemann wave from the ver-
tical solid wall // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 4. P. 62-65.

The problem of refraction of the rarefaction Riemann wave from the vertical solid wall was
investigated. This process occurs, for example, in shock tubes in high pressure chamber. An
analytical solution of this problem was found and analyzed. Also the solution of the problem was
found using the method of characteristics. This solution was analyzed for the extreme intensity
of the impinging rarefaction wave.

Keywords: rarefaction Riemann wave, refraction of the wave.

Bibliogr. 7 references. Fig. 2. Tabl. 1.

UDK 531.011

Byachkov A. B. Taking a smooth change in the Coulomb friction force into account
when studying the acceleration of a car with slipping // Vestnik St.Petersburg University.
Ser. 1. 2012. Issue 4. P. 66-71.

The longitudinal motion of a car with acceleration taking the slipping of driven wheels into
account has been studied earlier as a problem with a non-retaining (releasing) constraint. The
reaction force of the constraint imposed on the motion should not exceed the Coulomb friction
force. In this case at the beginning of wheels slipping, a jump of adhesive force occurs as the
result of the fact that the static friction coefficient is not equal to the dynamic one. The paper
intends to apply the model of smooth change from the static friction coefficient to the dynamic
one. To this end, the law of friction force variation is described by a smooth curve of “the Width
of Agnesi” type. The static friction coefficient, the dynamic friction coefficient, and the velocity
value that corresponds to the point of inflexion of the curve, are considered as the parameters
setting this curve. The calculation results are presented. The jump vanishes at the beginning of
motion with slipping, but it remains at the end of slipping because it depicts the restoration of
the constraint imposed on the system motion.

Keywords: Lagrange equations, Coulomb friction force, releasing constraint, holonomic sys-
tems.

Bibliogr. 6 references. Fig. 5.
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Vikulina Yu.I., Grekov M. A. Stresses in a planar surface of an elastic body at the
nanoscale under the action of periodic forces // Vestnik St.Petersburg University. Ser. 1.
2012. Issue 4. P. 72-80.

A two-dimensional model of an elastic body at the nanoscale is considered as a half-plane
under the action of a periodic load at the boundary. The existence of an extra surface stress
typical for nanometer bodies and satisfying constitutive equations of surface linear elasticity
is assumed. Using boundary properties of analytic functions and Goursat—Kolosov’s complex
potentials, the solution of the boundary value problem in the case of an arbitrary load is reduced
to a hypersingular integral equation in a derivative of the surface stress. For the case of a periodic
load, the solution of this equation is found in the form of a Fourier series. The influence of the
surface stress on the stresses at the boundary of the half-plane under the tangential and normal
sinusoidal loading is analyzed. In particular, it is found that the size effect which becomes apparent
in the dependence of the stresses on a length of the load period is of the order of 10 nm. It is
shown that the tangential stresses appear under the action of the normal loads, while they are
equal to zero in the classical solution.

Keywords: hypersingular integral equation, nanometer body, surface stress, scale effect.

Bibliogr. 11 references. Fig. 4. Tabl. 1.

UDK 539.3

Ermakov A. M. Study of stability of a cylindrical shell under axial compression by
means of nonclassical theories of shells // Vestnik St.Petersburg University. Ser. 1. 2012.
Issue 4. P. 81-86.

This paper studies the stability problem of a cylindrical shell under axial compression by
means of the new nonclassical shells theories. A local approach is used to solve this problem.
Thus, the buckling deflection is sought in the form of a doubly periodic function of curvilinear
coordinates. The comparison of well-known solutions obtained with the use of the classical shell
theories of Kirchhoff—Love (KL) and Timoshenko—Reissner (TR) with results of the new non-
classical shell theories of Rodionova—Titaev—Chernykh (RT'CH) and Paliy—Spiro (PS) is done.
For the PS and RTCH theory of anisotropic shells of moderate thickness, the stability equations
were developed by linearizing the nonlinear equilibrium equations.

Thus, the resuts obtained by the PS theory are similar to the TR theory results. This is the
only factor of the second coefficient of asymptotic expansion by the small parameter h/R. The
results obtained by the RTCH theory include the members of asymptotic expansions of higher
order.

A comparison of analitical results with numerical results obtained by the three-dimensional
theory Ansys 14 is also done.

Keywords: stability of the cylindrical shell, nonclassical theories of shells.

Bibliogr. 6 references. Fig. 2. Tabl. 1.

UDK 532.5

Zaitsev A. V., Logvinenko E. V. Calculating viscous liquid flow in a duct with changing
phase conditions // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 4. P. 87-91.

We consider the task of calculating the parameters of a liquid flow in a duct subject to
many factors: viscosity, phase transfer, friction, dependence of thermophysical properties on the
temperature and others. So a complex system of partial differential equation of the second order
is solved. As a numerical procedure one uses one of the most flexible and universal methods
of solving complex tasks of mechanics and heat-exchange of continua, that is, a finite-difference
approximation of the system of partial differential equation.

As a result of the significant presence of nonlinearity, it is necessary to solve the problems of
convergence and stability when using computational modeling. Therefore one uses the technique
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of step-by-step complication of the simple initial value problem with standard simplifications
and gradual elimination of assumptions and carrying out repeated analysis of selected difference
scheme, stability and convergence. The derived computational solution algorithm of the system
is based on the iteration method and it is discriminated by the high level of cycle multiplicity.

The distinctive features of the algorithm are:

— application of the equation of continuity in integrated form;

—use of complementary equation for the tentative assessment of pressure in the cross-section
one step forward” while considering pressure gradient as an additional unknown function;

—iterative search of pressure gradient with the bisection method and checking the result
regarding convergence of the integrated equation of continuity in the current cross-section;

—accounting for friction on the duct wall by using the slip coefficient;

—smoothing thermophysical properties at the point under consideration when they change
discontinuously as a result of change of phase.

Keywords: flow, duct, finite-difference approximation, numerical experiment.

Bibliogr. 6 references. Fig. 1.
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Kuznetsova D. V., Sibgatullin I. N. Convection in a plane layer with maximum density
// Vestnik St.Petersburg University. Ser. 1. 2012. Issue 4. P. 92-99.

Penetrating convection appears due to the interaction of stable and unstable parts of any
fluid, when the disturbances can penetrate from a stable part to an unstable one. A typical
example is convection in fresh water in temperature range close to the point of maximum density
3.98°C.

A plane water layer is considered with isothermal and stress-free boundaries. The height of
the layer is fixed while the temperature difference at the boundaries is varied. The two-dimen-
sional problem is studied by means of the pseudospectral method with up to 1024 x 256 Fourier
coefficients. The point of the maximum density is located in the middle horizontal plane of the
layer in static state.

The convective motion in the periodicity cell is considered in the abseence of a mean flow.
The stability of solutions is analyzed for large aspect ratios. The length of the periodicity cell for
studying the transition to chaos is chosen taking the simulations for large horizontal scales into
account.

The evolution of regimes with increased temperature difference at the boundaries is investi-
gated. The hysteresis domains are obtained. With the increase of the supercriticality, the solution
becomes at first periodic, then doubly periodic. After that, intermittent regimes appear with
strong bursts of the heat flux on the background of quasiperiodic motion. The existence of a
window of quasiperiodicity inside the supercritical range corresponding to intermittent regimes is
shown. Then, intermittency appears on the background of new quasiperiodic motion.

Keywords: Penetrative convection; maximum density; transition to chaos; intermittency;
quasiperiodic regimes.

Bibliogr. 21 references. Fig. 4. Tabl. 1.
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Kustova E. V., Makarkin D. V. Determination of the dissociation cross-sections on the
basis of the state-to-state reaction rate coefficients // Vestnik St.Petersburg University.
Ser. 1. 2012. Issue 4. P. 100-105.

In this paper, we consider the problem of deriving the collision cross-sections for the dis-
sociation of a nitrogen molecule N2 colliding with a nitrogen atom N. We propose to calculate
the cross sections on the basis of known state-to-state reaction rate coefficients. The data for the
dissociation rate coefficients are those obtained using trajectory calculations in the University of
Bari (Italy). Approximating the rate coefficients and then applying the inverse Laplace transform,
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we obtain an analytical formula for the cross-sections for each vibrational level, which then can
be used to calculate the collision integrals of higher orders. The accuracy of the obtained cross-
section is validated against the data on the dissociation rate coefficients.

Keywords: dissociation cross-section, state-to-state dissociation rate coefficient, inverse
Laplace transform.

Bibliogr. 5 references. Fig. 3.
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Laschenov V. K., Sulimov M. G. Dependence of the wave number on the velocity of
steady-state motion of elastic strip // Vestnik St.Petersburg University. Ser. 1. 2012. Is-
sue 4. P. 106-110.

We consider the characteristic equation Ni(p) = 0 of the problem of a steady-state trans-
lational motion of an elastic strip under the conditions of sliding seal for the lower base and in
the absence of stresses on the upper base. Within the sub-Rayleigh interval of velocities of the
movement 0 < ¢ < cgr, the equation has an unique pair of pure imaginary solutions p = +if3,
B > 0, which defines a harmonic elastic wave with wave number 3. The dependence of 3, as
an implicit function, on the variable ¢, is studied. In particular, the strict monotonicity of the
function B(c) is justified. Asymptotics of 3(c), as ¢ — 0+ and ¢ — cgr — 0 are established.

Keywords: motion of elastic strip, wave number.

Bibliogr. 1 references.

UDK 533.601.18

Memnonov V. P. Statistical model of the surface roughness for investigating nanosize
flows // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 4. P. 111-119.

For statistical description of surface roughness on the basis of its representation as a sum of
micro areas, which was introduced in our previous paper, it is necessary to have a two-dimensional
probability distribution for angles determining space positions of micro rough surface areas and
their normals, which define molecular scattering on the channel walls for simulation of the nanosize
flows. In virtue of steadiness and unlimited divisibility of normal distributions, to which belongs
as it appeared the experimental distribution for the magnitude of the tilt angle of the AFM scan,
a Gauss distribution was used in the paper for tilt angle of micro areas and in addition to this a
uniform distribution for their azimuthal angles. By equating the moments of this two-dimensional
distribution to similar moments of the experimental distribution one obtained a nonlinear system
of transcendental equations for determining the unknown parameters of the angles distribution
for micro areas. In the present study new rational approximations were found as well for the
exponential function, the error function and their composition, with the help of which one obtained
approximate analytical solutions of this system with subsequent numerical refinement by Newton’s
method. Thus the probability of molecular flight directions after their scattering from the micro
areas of rough surfaces with random distribution of normals was represented in analytical form.

Keywords: surface roughness, atomic force microscope, two-dimensional probability distri-
bution for angles, nanosize flows, molecular scattering, random distribution of normals.

Bibliogr. 8 references. Fig. 4.
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Pronina Yu. G. Edge dislocation and concentrated force in an elastic half-plane with
holes and edge notches // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 4. P. 120-124.

The M. A. Grekov generalized solution for the edge dislocation and the concentrated force in
a linearly elastic infinite plane is converted for the problem of the semi-infinite plane with free-
form holes and edge notches. At first, the complex potentials for the force and the edge dislocation
in an entire half-plane are constructed.
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Then, the half-plane with holes and notches is considered to be subjected to tension at
infinity, the external load at the straight-line boundary and at the contours of the holes and the
notches. The concentrated force or the edge dislocation are also supposed to be located at the
points within the body involved.

The problem is formulated using the Kolosov—Muskhelishvili complex stress potential tech-
nique. The results are obtained by superposing of two auxiliary problems. The first one is the
problem of the intact half-plane (without any notches) under a given outside load at the straight
boundary, at infinity and under known concentrated force and edge dislocation. The second one
is the problem of the intact half-plane under unknown inside load (applied within the body) to be
defined. The complex potentials for the force and the edge dislocation in a continuous half-plane
being used, the desired solution thoroughly satisfies boundary conditions at the straight-line bor-
der of the half-plane and at infinity. For the surface of the notches, resolving Fredholm integral
equations of the first kind in fictitious load are derived.

Keywords: elastic half-plane, edge notches, holes, edge dislocations, concentrated forces,
stress concentration.
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Stepanova P. P. Precessions of an unbalanced rotor in massive non-linear compliant
supports // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 4. P. 125-132.

The influence of the dynamical properties of massive compliant supports on whirling motion
of an unbalanced rotor has been studied. Hertz type restoring forces of non-linear elastic bearings
have been considered. Rotor — supports system has eight degrees of freedom. It is shown that a
symmetric hyperboloidal, conic and cylindrical precessions can exist under some conditions. The
dynamic response with additional non-linear resonances, which are connected with the dynamics
of massive bearings, are obtained. The influence of static and dynamic unbalances are shown. The
linear standard method of stability investigation has been applied.

Keywords: unbalanced rotor, non-linear compliant supports.

Bibliogr. 5 references. Fig. 3.

UDK 521.1

Sokolov L. L., Kuteeva G. K. Characteristics of possible collisions of asteroids with the
earth // Vestnik St.Petersburg University. Ser. 1. 2012. Issue 4. P. 133-138.

Possible collisions of asteroids 2007 VK184, 2011 AG5 with the Earth due to resonant returns
are presented. We also discuss possible collisions of asteroid Apophis. Main part of the collisions
have been found in the Sobolev Astronomical Institute SPbSU, some of them have been presented
in NASA papers. The results are in good agreement.

Keywords: Asteroids, collisions with the Earth, trajectories.

Bibliogr. 15 references. Tabl. 2.

UDK 519.71

Shmyrov A.S., Shmyrov V. A. Synthesis of an optimal control of orbital movement in
a neighborhood of a collinear libration point // Vestnik St.Petersburg University. Ser. 1.
2012. Issue 4. P. 139-146.

The various options for the synthesis of control for the stabilization of the orbital motion
in a neighborhood of the collinear libration point L: are considered. The results of numerical
modeling of the behavior of the trajectories are presented graphically.

Keywords: collinear libration point, restricted circular three-body problem, Hamiltonian,
Lyapunov stability, asymptotical stability.

Bibliogr. 5 references. Fig. 9.
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