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PE®PEPATHI

VIK 534.1:517.956.227

Abpamvan A.K., Becconos H- M., Uuageiines . A., Mouasosa FO.A., Cemenos B. H.
Bausinue nokanu3anuy KojgeGaHMII Ha OTCIIOEHMEe IUIEHKU OT ocHoBaHusi // Becrn.
C.-Tlerep6. yu-ta. Cep. 1. 2011. Bem. 1. C. 8-16.

B coBpeMeHHBIX KOHCTPYKIMSAX B KadeCTBE 3allUTHBIX WJIA YCUJIMBAIONIUX JIEMEHTOB 4YacTO
HCIIOJIb3YIOTCSI TOHKOCIOMHBIE MOKPBITHS, CBSI3aHHBIE C OCHOBHOI KOHCTpyKImeit. [Ipu medopmupo-
BaHUM TAKUX KOHCTPYKIINI Ha TPAHUIIE Pa3/ie/ia OCHOBAaHHE—TIOKPBITHE U3-32 PA3IUIHS UX (DUIUKO-
MEXaHUYIECKHUX CBOWCTB MOI'YT BO3HUKATH 3HAUYUTE/IbHBIE HAIIPSI?KEHUs1, TPUBOJISIIIUE K PA3PYIIEHUIO
WJTH OTCJIOEHUIO TOKPBITHsT. OCOOBI MHTEPEC BBI3BIBAET MMPOYHOCTHON AHAIN3 MPU JUHAMUIECKUX
WIH BUOPAIMOHHBIX BO3/EMCTBUSX M3-32 BO3MOXKHOCTU JIOKAJU3AIMHN KOJIEOAHW B OKPECTHOCTH
[IEPBOHAYAIBHBIX HEOJHOPOIHOCTEH (BKIIIOYEHU, 1ePEKThl, KOHCTPYKTHBHBIE OCOGEHHOCTH U T. 1I.).

B pamkax jganHOl paGoThbl HA IpUMEpPe OTCJIOEHHUS CTPYHBI OT YIPYrOro OCHOBAHUS IIOKA3aHA
BO3MOXKHOCTD JIOKAJIN3AIAN KoJiebaHuil Ha JlepeKTe THUIIa OTCJIOEHUE U TPOAHAIN3UPOBAHO BJIMSHUAE
9TO#1 JIOKaJIN3aIMU KoIebaHnil Ha [Iporecc pocTa orciioennst. IIpesioykena ypomeHHast IOCTaHOBKA,
paccMmarpuBaemoil mpobseMbl. ITokazana BO3MOXKHOCTD JIOKAJIU3aIMA KOJIeOaHuil Ha jJedeKTe TUTIa
OTCJIOEHHE W MOCTPOEHO MPUOINKEHHOE AHAJTUTUIECKOE PEIIeHNE C YIeTOM JIUIh TEPBON CUMMET-
puuHOIT HOPMBI KOJIEOAHUI, OMUCHIBAIOINEEe PA3BUTHE HAYATBHOINO OTCJIOCHMSI.

IIpoBesieHO |mC/IEHHOE MOJEIMPOBAHUE DACCMATPUBAEMOI 3aadl U CPaBHEHHE DEe3yJIbTATOB
YHUCJIEHHOI'O MOJIEJIMPOBAHNS C IPUOJIMXKEHHBIM AHAJTUTUIECKUM PEIIEHUEM.

Karoueswie caosa: JoKanmmu3anysl KojaebaHUi, OTCIOEHNE, YIPyroe OCHOBaHWE, HEIPEPBIBHBIA U
JIMCKPETHBIA CHEeKTP.

Bubnumorp. 10 nazs. Na. 3.

VK 539.3:517.928

Aupnpuanos .B., Jaunmesckuii B. B. YnpoiieHuble ypaBHeHNs HEJIMHEHONH quHAa-
MHKHN KPYTOBBIX LuanHApudYeckux oGosiouek // Becrn. C.-Tlerep6. yu-ta. Cep. 1. 2011.
Bem. 1. C. 17-21.

Ilonydens! ynporiennble HeJTMHERHbIE JUHAMUAYECKIE YPABHEHNS [JIsl IUJINHIPUIECKOH 000104~
KM Ha OCHOBE HEKOTOPBIX aCHUMIITOTHYeCKuX ymporrnenuii. Ilokazano, 4ro HesnHelHbIE ypaBHEHUS
MMEIOT YeTBEPTHIN IOPSIOK II0 MPOIOJIbHON KoopauHare. KpaeBoit apdekT onmcbiBaeTcs JIHHEH-
HBIMH KBa3WUCTATUIECKUMH ypaBHeHHAMU. OOCYKIAIOTCA METObI PEIIEHIs IOy I€HHBIX KPAeBbIX
3a/1ad.

Karouesvie crosa: KpaeBoit 3@EKT, CUHIYIIsIpHAsA ACUMIITOTHKA, MUJIMHJIPpUIECKas 000JI0UYKA,
HeJIMHEHAs TUHAMUKA.

Bubanorp. 21 nass.

YIK 539.3,519.6

Baysp C.M.,, EpmakoB A.M., Kamranosa C.B., Mopozos H. . IIpumeHenne HeKJac-
CUYeCcKUX MozeJieil Teopum 000JI0UEK K UCCIeJOBAHUIO MEXaHNYECKUX [1apaMeTPOB MHO-
rocsioiiabix HaHoTpyGoK // Becrn. C.-Tlerep6. yu-Ta. Cep. 1. 2011. Bem. 1. C. 22-30.

B pabore uccaenyercss HanmpsizkeHHO-1eOPMUPOBAHHOE COCTOSIHME MHOT'OCJIONHBIX aHU30TPOII-
HBIX IUINHJPUIECKUX 0D0JI0YUEK, HAXOISIINUXCS MO/ JIeHCTBUEM JIOKAJIBHOIO JaBiieHus. Takast 3a-
Jada MOXKET MOJIJIMPOBATh MPOrub acbecToBOl HAHOTPYOKM, Ha KOTOPYIO BO3JIEHCTBYET HCCJIE/I0-
BaTEJILCKAM 30H. B 6ojiee paHHMX paboTax aBTOPOB ITOKA3aHO, YTO NPUMEHEHUE KJIACCHYECKUX
Teopuil 000JIOUEK J1aeT JajeKUil OT IKCIEPUMEHTAIbHBIX JAHHBIX PE3YJIbTAT. YUeT K€ JOMOJIHU-
TeIbHBIX (PAKTOPOB, TAKUX KaK U3MEHEHUE MOJLYJIsl CJABHUra B OIEPEYHOM HAIPABJIEHUH (110 TEOPUH
Tumommenko—NPeiiccrepa), CIONCTOCTH CTPYKTYPbI achecTa U MUIMHIPUYECKON aHu30Tponuu (Teo-
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pust Popunoeoii—Turaesa—Yepubixa (PTY)) npusosur K Gosiee TOUHBIM pe3ysbraTaM. B aHHOM
paboTe aBTOPBI JJIsI PEIIEHUs 3ala9d IPUMEHSIOT eIle OJIHY TeOpHIo 00oJyioueK — Teopuio Ilammsa—
Crupo (I1C), pazpaborannyio st 060JI049€K CpeIHel TOIIUHBL 1 OCHOBAHHYIO Ha CJIELYIONUX I'H-
HoTe3ax: a) IPsSIMOJIMHEHbIE BOJIOKHA 000JIOUKY, [IEPIIeH/INKYJISIDHBIE K €€ CPEJNHHOI T0BEPXHOCTH
110 nedbopMaIK, OCTAIOTCS 1OCIe AeOPMAIMI TaKKe NPIMOJUHERHBIME; 6) KOCHHYC yIJIy HAKJIOHA
000JI0YKY TAKUX BOJIOKOH K CPEIMHHON TOBEPXHOCTH J16(DOPMUPOBAHHOI 00OJIOYKH PABEH OCPETHEH-
HOMY yTJIy IOIIEPEYHOrO C/IBUTA.

ViccnenoBansl nosist JiehopMaliii ¢ MCIOJIB30BAHIEM HEKJIACCHYecKuX Teopuit obosouek (PTY
n IIC) u npoBeseHO CpaBHEHHE C Pe3yJIbTaTaMM, IIOJIyYeHHBIMU IS TPEXMEPHBIX MOJeJell Ipu
HCIIONb30BaHuu nakera Ansys 11.

Karoueswie caosa: Teopust 000JI09€K, HEKJIACCHIECKUE MOJIEIIH, THCIEHHO-AHAJTUTUIECKOE MOJIe-
JITPOBaHUE.

Bubnuorp. 7 nass. Uia. 1. Taba. 2.

VIK 534.1:517.927.25

Bospckas M.JI., ®ununnos C.b. Masabie cBoGogHbIe KOJieGaHUiI Bpaliaromieiics Ha
poiukax GecKOHe4YHOU umianHapudeckoi obosioukm // Becrn. C.-Ilerep6. yn-ta. Cep. 1.
2011. Bpm. 1. C. 31-37.

PaccmarpuBarorcst majibie cBOOO/HBIE KOJIEOAHWS BPAIAIONIEHCS ITAJIUHIPUIECKON 000IOUKHI
OECKOHEYHOM JJINHBI, HAXOMMAIIEHCsT B KOHTAKTE C YKECTKAMY IUJINHIPUIECKUMU POJTUKaMu. BbI-
BeJleHA CHCTeMa JIMHEHHBbIX auddepeHaibublx ypaBHeHuit Konebanuii obosouku. C mOMOIIBIO
pasJioxkenust perreHuil B psjabl Oypbe 10 OKPYKHOM KOOPAMHATE IMOJIydeHa cucTeMa ajrebpante-
CKUX YPaBHEHUI JIJIs1 MPUOJIMKEHHOTO OIPeIesIeHs YacTOT U (popM Kosiebauumii. [lokazano, 9To st
MIPOM3BOJIBHOIO YUCJIA N PABHOMEDPHO PACHPEJIEJIEHHBIX POJIUKOB IPUOJINKEHHbIE 3HAYEHUS IEPBBIX
n 9acToT U (HopM KoJyiebaHUl HAXOJATCA B SIBHOM Buje. Ha ocHOBaHMHM MeTOHa OPTOrOHAJILHON
MPOrOHKY pa3paboTaH AJTOPUTM UYHUCJIEHHOTO PeIleHus] KPaeBoil 3ajadu Ha COOCTBEHHBIE 3HAYe-
HUsl ONUCKHIBAIONIEH KosiebaHusl Bparalonieiics obosiouku. [IpoBeieHO cpaBHEHUE aHATUTUYIECKUX U
YUCJIEHHBIX Pe3ysibTaToB. [losyueHHble TpUbIIMKeHHbIE (DOPMYJIBL JJIsl 9aCTOT U AJITOPUTM JJIsl UX
OIpeJIeSIEHUs] YUCIEHHBIM METOJOM MOTYT OBITh HMCIIOJB30BAHBI MIPU MPOEKTUPOBAHUN IEHTPOOEK-
HBIX KOHIIEHTPATOPOB, IPEIHA3HAYEHHBIX JjIs 000OralieHus pya.

Kaouesvie cr06a: BpaIaroIasicst MUJIMHIPUIECKast 000109Ka, CBOOOIHbIE Koyiebanus, psifibl Py-
pbe, KpaeBas 3aJ1a4a, METOJ IPONOHKH.

Bubnuorp. 4 nass. Tabm. 1.

VIK 539.3

Baryaesau A.O., Heaguu P. /1. K naenTudukanum HEOJHOPOIHBIX MHpPeABaApPUTEIbHBIX
Hanpsikennit // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2011. Bem. 1. C. 38-44.

Paccmorpensr 3amaun 06 uaeHTHGUKAIMA HEOMHOPOIHOTO MPEIBAPUTETHHOIO HAMPSIZKEHHOTO
COCTOSIHUS 110 JIAHHBIM aKyCTHYIeCKOro 3oHupoBanus. [Ipecrapiena cirabast popmysmposka. [1po-
BeJIeH aHAJIN3 BJIUSIHUST YPOBHS MPEIBAPUTEBHBIX HAPSIXKEHUH Ha aMILIUTY/THO-9YaCTOTHBIE XapaK-
TEPUCTUKMY; BbISIBJIEHO, YTO Hanbojiee OJIaronpusiTHEIMU C TOYKU 3PEHUS UICHTUMDUKAINY SIBJISTIOTCST
JIMaIa30Hbl YacTOT, OJIM3KKe K pe3oHancaM. B pamMkax ujeosiorun merosa HboToHa pereHus: HeIu-
HEWHBIX OOPATHBIX 33/1a4 C(HOPMYIUPOBAHO WHTErpajbHOe ypaBHeHrne DpearosibMa mepBoro poja
C HEIPEPBIBHBIM SIIPOM OTHOCUTEJIFHO MOMPABOK (DYHKIUH MTPEIBAPUTEIbHBIX HapsizkeHuit. [1pes-
JIO’KEHA, CXeMa BOCCTAHOBJIEHUsI 3aKOHA W3MEHEHUSs IPEIBAPUTEIbHBIX HAIPSXKEHUH, OCHOBAHHAS
Ha TIOCTPOEHUN UTEPAIMOHHOTO IIPOIIECCa; MMPOBEIEHBI BHIYMCIUTEIbHBIE SKCIIEPUMEHTHI 10 BOCCTa~
HOBJIEHUIO TVIAIKUX 3aKOHOB HEOIHOPOJHOCTH — JIMHEHHBIX, TOJTMHOMUAJIBHBIX, SKCITOHEHITHATBHBIX,
TPUTOHOMETPUIECKUX IIPU PA3JIUIHBIX clocobax Harpykenwus. [IpegcraBienbl 060CHOBaAHHbBIE PEKO-
MeHJJalliK 110 BBIOOPY Hambosiee 3(pPEKTUBHBIX CITIOCOO0B HATPYZKEHUsT M YaCTOTHBIX JIUATIA30HOB.

Karouesvie cao6a: HEOTHOPOIHBIE TIPEIBAPUTEIbLHBIE HAIIPSI>KEHW S, KOJIEOaHMsI, UJIeHTU(DUKAIINS,
obpaTHasl 3aj7ad4a.

Bubnuorp. 16 mazs. . 1.
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YVIK 539.3:517.9

Epmosa 3.T., Toscruxk II. E. lunmaapuyeckasi naneab co cjiabo 3aKpeNJIeHHBIM KpPU-
BOJIMHEHHBIM KpaeM, W3rOTOBJIEHHAas U3 TPAHCBEPAJIbHO-U30TPOMHOro Marepuasa //
Becrn. C.-Tlerep6. yu-ta. Cep. 1. 2011. Bem. 1. C. 45-56.

Paccmarpusatorcst cBobomHbIe KOJIEOAHNST U YCTOWYUBOCTD [IPU OCEBOM CXKATHUU TOHKOW IUJIUH-
JPUYECKON MaHeJU €O CJab0 3aKPEeIJIEHHBIM IIPIMOJIMHEHHBIM KPAaeM, U3rOTOBJIEHHON U3 TPaHC-
BEPCAJIBHO-U30TPOITHOIO MATEpHUAJIA C MaJIoi KECTKOCTHIO Ha TOMEPEYHbI caBur. KpuBoanHeiiHbe
Kpas HaHeJU IIPEJIITOoJIaraloTcs MapHupHO onepThiMu. Hanu4une ¢cBoGoaHOrO min cjiabo 3aKperien-
HOI'O Kpasi IPUBOJIUT K CHUXKEHMIO YaCTOT KOJIEDAHUI M KPUTUYIECKONW HATDY3KH 10 CPABHEHUIO CO
3HAYEHUSIMU JJTsl 3aMKHYTOM B OKPY?KHOM HAIIpaBJIeHUN 000J0YKU. PaccMaTpuBaroTcst GpOPMBI KO-
siebaHnit 1 POPMBI ITOTEPHU YCTORYMBOCTH, JIOKAJIU30BAHHbIE BOJIM3K CJ1a00 3aKPEIJIEHHOIO Kpasi U
3aTyxamolye npu yjanenun or Hero. Vcmosbdyerca mogens Tumomenko—Peiiccuepa (TP). dnsa
aHaJIM3a JIOKAJIN30BaHHBIX (DOPM BBIBE/IEHA U HUCIOJIb3yeTCs CHCTEMa yPABHEHUI ITOJIOIMX 000JI0UeK
TP. OcHoOBHO#1 0COGEHHOCTBIO TOM CUCTEMBI SIBJISIETCS TO, YTO OT Hee OTIEJISeTCsl yPaBHEHHE, OIU-
ChIBAIOIIEE pelleHre ¢ GOILIMM [ToKa3aTeieM n3MeHseMocTu. Ha nmpumepe paccCMOTPEHHON 3aa9u
YCTONYUBOCTH WCCJIEIYETCsI MTOTPENTHOCTh CUCTEMBI ypaBHeHuil mosiorux obosiouek TP. IIposeneno
CpaBHEHME KPUTUYIECKUX 3HAYEHUI HArPY3KH, HaliieHHbIX 10 Mozenasm Kupxrodba—JIssa u TP.

Karoueswie caosa: MUIMHAPUYECKas MMaHe/b, TPAHCBEPCAJIBHO-U30TPONHBIA MaTepuas, cjaabo
3aKpeIIEHHbIN Kpaii, CBOOO/HBIE KOJIEOAHUSI, YCTOWYMBOCTH TPU OCEBOM CXKATHUHU, MOJeab Tu-
mortteako—Peiiccuepa.

Bubawnorp. 14 nazs. Ui. 2. Taba. 3.

VK 519.63:539.3

Edumos . B. MaremaTrudeckasi MOZeJb KOHTYypPa TEKYYeCTH aHU30TPOIHbIX MaTepua-
aoB // Becrn. C.-Tlerep6. yu-Ta. Cep. 1. 2011. Bem. 1. C. 57-63.

Crarbsl IOCBSIIEHA AKTYyaJbHBIM BOIpOCAM OOPabOTKH SKCIIEPUMEHTAJILHBIX HCCIIEIOBAHUMN.
Iesib — mocTpoeHne KOHTYPOB TEKYUYeCTH PA3/IMIHBIX KOHCTPYKIMOHHBIX MATEPUAJIOB, MMEIONIIUNX
CJIO’KHYIO PEOJIOTHIO. 3ajiada CBOAUTCA K HAXOXKIEHNUIO MUHHMYyMa Ies1eBoil pyHKImn Kodhdumm-
€HTOB KOHTYDa U sIBJISIETCSI 3a/[a"eil perPECCHOHHOIO aHAJIN3A.

PaccmarpuBarorcst Tpu MeTO/1a IOCTPOEHMsT KOHTYPA TEKYUeCTH 10 SKCIIEPUMEHTAIbHBIM JIaH-
HBIM: DYYHON IOJ00P, METOJ] IOKOOPIMHATHOIO CIIyCKa, MeTOJ, HaucKopeiiniero ciycka. Ha nx oc-
HOBE IIPEIOXKEHA METO¥KA, IO3BOJIAION[Asl C HAMMEHbIIEH HOIPEIIHOCTBIO JOCTUYb Pe3yJIbTaTa.
Pazpaborana nporpamMma, peaansyoomas JaHHYI0 METOIUKY.

Karouesvie caosa: KOHTYD TEKYUeCTH, AaHU30TPOIHSI, KOHTYD IJIaCTUTHOCTH.

Bubnuorp. 6 nass. Ui. 7.

YIK 517.9:539.3

Moposzos H.®., Toscruk II. E. HauyanbHoe mocjieKpuTHYEeCKOEe MOBeIdEHNE TPaAHCBEP-
CaJIbHO-U30TPONHON ynpyro#i cpensl npu mnorepe ycroiiumsoctu // Becrn. C.-Ilerep6.
yu-ta. Cep. 1. 2011. Bpm. 1. C. 64-71.

PaccmarpuBaercss TpaHcBepCATBEHO-U30TPONHAS OJHOPOAHAS YyIPYyTas CPe/ia IPU OIHOPOIHOM
CXKATUU B IJIOCKOCTU M30TpONuu. [Ipm JTOCTUZKEHUN OMpPEIeSIEHHOTO YPOBHs HAaYaIbHON J1edpopmMa-
nuu cpejia TepsieT ycroiunBocTh 110 Anamapy. Ilpu srom ycranoBiieHO, 4TO KpuTHueckas Jedop-
MaIllisl OJHO3HAYHO OIPEEsIsieTCs U3 CUCTEMbl YpaBHEeHUI 6udypKanuy paBHOBECHS, OJHAKO ITOM
nedopMaIi COOTBETCTBYET MHOXKECTBO (POPM MOTEPH YCTONINBOCTH. Perierne cucreMbl ypaBHEHUH
ondypKanuu IMOCTPOEHO B BUJIE JIBASKO NEPUOANIECKUX (PYHKIUNA BUIa sin rixi sin rexe. Heommo-
3HAYHOCTH (POPMBI IOTEPHU YCTOWUIMBOCTH 3AKJIIOYAETCSI B TOM, UTO BOJIHOBBIE UHCJIA T'1 U T2 OCTa-
FOTCSI TPOU3BOJIbHBIMU. JIJIsT Onpe/ie/IeHns COOTHOIIEHNST MEXK Ty BOJTHOBBIMU UHCIAMU WCCJIETYeTCsI
HaYaJILHOE IIOCIEKPUTHIECKOE IIOBeIeHe MaTepraa. [Ipu 9ToM 0Ka3aaoch, 9T0 BO3MOYKHBIMH sIBJIa~
FOTCsI TaxXMaTHbIE (POPMBI TIPU 71 = T2 U (DOPMBI TUIMA CTUPAJIBHON JOCKHU, MPU KOTOPBIX OJHO U3
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BOJIHOBBIX YHCEJI 71 WJIH T2 obpainaercs: B Hyab. [lokazaHa yCTONYHBOCTD MOJIOXKEHMS HAYATHLHOTO
TOCJIEKPUTUYECKOT'O PAaBHOBECHUH.

Kaoueswie ca06a: TpaHCBEPCAIBHO N30TPOIHBINA yIPYTUil MATepHaJl, yCTORYINBOCTE 10 A mamapy,
MMOCJIEKPUTHIECKAST Te(DOPMAIIHSI.

Bubnumorp. 8 nass.

VK 539.3:534.1:517.9

[Terpos M.B. ¥YcToiiunBocTh 1 HU3KOYACTOTHBIE KOJIEOAHUS TOHKHX OOOJIOYEK C IOJI-
HOCTBIO WJIM YaCTUYHO OTPUIATE]bHOI rayccoBoii kpusu3Hoii // Becru. C.-Ilerep6. yH-Ta.
Cep. 1. 2011. Bpm. 1. C. 72-75.

CraThbs MOCBSINEHA ONPEIEJTEHNIO HUBIIEH JacTh CIEeKTPa 060JI09€K BPAIIEHNUs ITIOJTHOCTHIO MJIK
YaCTUYHO OTPUIATETBLHON rayccoBoil KpuBu3HBL. [IpoBerena KiaccuduKaliis NHTErPAIOB CUCTEMBI
yPaBHEHMI B 3aBUCUMOCTH OT T'€OMETPHUU CPEIUHHON MOBEPXHOCTU U IPAHUYHBIX ycaouii. Crenu-
aJIbHOE BHUMAaHUE YIEJIsIeTCsl MpobjieMe TOYKH TOBOPOTa, B KOTOPO# KPUBU3HA, MEHSIET 3HAK.

Kmouesvie crosa: TOHKHE 060JI0UKY, KOJIEOAHMsI, yCTONINBOCTh, AaCHMIITOTUIECKUIT aHAIN3, TOU-
Ka II0BOPOTA.

Bubaunorp. 14 nass.

VIK 539.3

Yerunos 0. A. Ise 3amaun Cen—Benana /1j1s1 KpyroBoro aHu30TPOIIHOTO LUJINHAPA //
Becrn. C.-Tlerep6. yu-ta. Cep. 1. 2011. Bem. 1. C. 76-81.

B pabore 3amaun Cen-Benana o KpydyeHun n pacTsi>KeHIH KPyTOBOI'O IIHJIMHIPA ¢ poMb03gputie-
CKOM I[UJITMHIPUIECKON aHIM30TPONKEN Ha OCHOBE METO/Ia OJIHOPOIHBIX PEIIEHH CBOAATCS K IIOCTPOe-
HUIO PEIIeHU JIBYX KPAEBbIX 3aJ1a4 JIJIsi CACTEMbI OOBIKHOBEHHBIX Jud depeHInaIbHbIX yPABHEHUIA.
Ha ocHoBe pe3ysbTaToB MHTEIPUPOBAHUS YCTAHOBJIEHO, UTO IIPUA OTJIMYIHOM OT HYJIsI KPYTSIIEM MO-
MEHTE B IIWJIMH/IPE BO3HUKAET [TPOIOJIbHAs JeOpMaIiist, IIPOIOPIMOHAIbHAs KDY TAIEMY MOMEHTY,
€CJIM IPAHUYHBIE YCJIOBUS XOTs Obl HA OJHOM UX TOPIIOB IUJIUHJPA HE IPEISITCTBYIOT PO/IOIbLHBIM
rnepemelneHusiM. B mpoTruBHOM ciiyvuae B IMUIMHADE NPHU KPYUYEHUN BO3HUKAET OCEBasi CHJIA.

Karoueswie caosa: 3anada Cen-Benana, uinHp, aHU30TPOINS, OJTHOPOHBIE PEIIIEHUS, CMeIIe-
Hus, gedOpMaIu, HAIIPSIKEHUSI.

Bubaunorp. 7 nass.

YIK 517.977,519.173

Ab6pamosckasa T.B., [lerpos H. H. O ckoap yroauo Gosbuimx ckadkax pyukiuu I'oso-
Bada quisa gepesbeB // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2011. Bem. 1. C. 82-91.

PaccmarpuBaercst 3ajjata e-nmoncka Ha CBsI3HOM TOIHOJIOTMYecKoM rpade. M3ydarorcs ckadkw
dyukmu ['ooBada jis1 jiepeBbeB. M3BecTHo, uro dynkius ['ooBada jijisi 1€peBbeB, 9UCI0 pEGEp
KOTOPBIX HE IIPEBOCXOAUT 27, MMEET TOJIBKO €IUHUIHbIE CKaIKU. B 6ojee paHHIX paboTax aBTOPOB
HACTOSIIENH CTaTby OBLIN IMOCTPOEHBI IPUMEPHI JIepeBbeB, dyHKIusa ['oi0Bada JIJisi KOTOPBIX WMeeT
CKadKM BBICOTHI 2. B HacTosimeil crarbe mokasaHo, 9YTO CKadoK (pyHknuu losoBada /s nepeBbeB
MOKeT OBITh CKOJIb yrofHO OosbimuM. IIpuBoanTcs TouHAasA OIeHKa BBICOTHI CKAYKa /I HEKOTOPOit
[10CJIE/IOBATEIBHOCTH JI€PEBLEB, ITOCTPOEHHON B HACTOsINEH crarbe. /lokaszama TeopeMa O MaJIbIX
IIIEBEJICHUSIX JJINH PEOEp I JIEPEBbEB, YTBEPXKIAIONIAsl, 9TO CKOJIb YIOJHO MAJIBIM H3MEHEHHEM
Il pébep zepesa (€, BO3MOXKHO, BBIPOXKIAECHHON dyHkumedl ['ooBata) MOXKHO HOIy9IUTH HOBOE
nepeso, GyHKIUs [omoBada [jisi KOTOPOro UMeeT TOJIBKO €UHUIHBbIE CKAUKU.

Kmouesvie cao6a: TapaHTHPOBAHHBIN IIONCK, FPYIIIIA IIPeCJeIoBaTe e, yoeraomunii, e-IONMKa,
MIOMCKOBBIE Ynciia, pyHknus ['ooBada, e THHUYHbIE CKAYKH.

Bubawnorp. 3 nazs. Ua. 3.
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VK 51-74,544.452

Barsrit M. B. Crabunun3sanusi 06beKTOB C IOMOIIBIO TOCTOSIHHOrO ynpasiienus // Becrn.
C.-Ilerep6. yu-Ta. Cep. 1. 2011. Bem. 1. C. 92-100.

B pabore paccMOTpeH CIIenUaIbHBIN KIacC HEJIMHEHHBIX yIPABJISEMBIX CHCTEM, OIMCHIBAIOMIINX
IpOIeCC TOPEHUsl YIVIEPOAA B allllapaTe C IIOJHBIM I[€PEMEIINBAHUEM INPH H30LITKE KHCIOPOIA.
YIIpaBJISOMINM [TapAMETPOM SIBJISLJICS PACXOJL yIJIEPO/Ia, II0IaBAEMOr0 B AIllIapaT. BbIIN COCTAB/IEHbI
nuddepeHnnaabHble ypaBHEHH CJIOKHON peakiuu ropenus. JJokazana TeopeMa O CXOIMMOCTH Me-
TOJIa IOCJICIOBATEIbHBIX IPUOINKEHHI [J1s1 ONIpeIeIeHNs CTAIIHOHAPHOrO YIIPABIEHHUs U TEOPEMA O
CTabUIN3AIMY CTAIIMOHAPHOIO PEIIEHNUs C IIOMOIIIBIO 9TOrO yIpasJeHus. [Ipu Haamanm MaJIbIx BHeII-
HHUX BO3MYIIEHHUI NCXONHAS 33ada CBECHA K 33/ade yCTONIMBOCTH OOIIEeil CUCTEMBI IIPU IIOCTOSH-
HO [efiCTBYIOMIMX BO3MyIIeHMsX. Paspaboran aiaropurM ynpasieHus. [IpoBemeHB! 9KCIEPHMEHTEI
10 IMUTAIMOHHOMY MO/IEJIMPOBAHUIO IIPOIIECCA FOPeHusl. Pe3yIbTaThl IPOBEJEHHBIX S9KCIIEPUMEHTOB
IIOKA3aJIM MIPAKTHIECKYI0 PAGOTOCIIOCOOHOCTD PACCMATPUBAEMOrO AJTOPUTMAa YIPABIIEHHS IIPOIEC-
COM TOPEHH yIJIepoa.

Karouesvie caosa: yrnpasjieHHe TOPDEHHEM, YIVIEPOJ|, IIOCTOSIHHOE yIIPaBJIEHUE, IOCTOSHHO Jefi-
CTBYIOIIVE BO3MYIIEHUSI, METOJ ITOCIEI0BATEIbHDBIX TPUOINKEHHA.

Bubnumorp. 20 nazs. . 2.

YVIK 517.929

By6ep U.E., 'eaur A.X. JuccunaTUBHOCTh HEKOTOPOro KJIACCA HEOIPEIEJI€HHBIX CH-
crem // Becrn. C.-Tlerep6. yu-ra. Cep. 1. 2011. Bem. 1. C. 101-106.
PaccmarpuBaercs cucrema

z=A()z+ B()u, u=S()z, t>to,

rae A(-) € R™*", B(-) e R"*?, S(-) € RP*". Quementsr marpun A(-), B(-), S(-) apasiorcsa dbynk-
IIMOHAJIAMH MTPOU3BOJILHON MTPUPOBI U orpannydeHbl. CTaBUTCS 3a7a9a MOCTPOEHUsT TAKOH MATPUITBI
H > 0 u onpejiesieHnst COOTHOIIEHN Mexkay dsemenTamu Marpur B(-) u S(), npu KOTOpbIX Jjist
3aJIaHHON MOCTOSIHHOM MAaTpHIbl R ClipaBeyInBo HEPABEHCTBO

V(z(t)) < V(z(to)) +/x*(T)Rx(T)dT,

rae V(z) = " Hz. D1a 3aaa4a peleHa Jyisi CIyvaes, Korjga y Marpunsl A(-) 3HAKOOIpe/ieJIeHHBIMI
SIBJISIIOTCSL P 3JIEMEHTOB, DACIIOJIOXKEHHBIX HA BEDXHEH 9acTh KakoW-siubo IojjmaroHasu, jaubo Ha
HUKHEH 9acT KaKoi-nbo Hauarona . [Ipu 9TOM MpenoaraeTes, 9To BCE JIEMEHTBI, CTOSIIIAE
JeBee (y1nbO IpaBee) 3HAKOOIPE/IEJIEHHBIX, PABHBL HYJIIO.

Karouesvie ca06a: HEOUPEIEIIEHHBIE CUCTEMBI, JTUCCUIIATUBHOCTD, KBaJpaTudable GyHKuun JIs-
IyHOBA.

Bubanorp. 10 nass.

VIIK 519.87

Kpusynunu H. K. Beraucienue cpegHeii CKOpOCTA pPOCTa BEKTOPA COCTOSIHUI CTOXACTU-
4ecKoll cucremMbl ¢ cuHXpoHusaumueil co6bituit // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2011.
Bom. 1. C. 107-114.

PaccmarpuBaercst croxactriueckasi JUHaMUYecKasl CHCTeMa ¢ CHHXpoHu3armeil. Innamuka cu-
CTEMBI OIUCBLIBAETCS C IIOMOIIY JIMHEHHOIO BEKTOPHOI'O YPaBHEHUSI C MATPHUIIEH BTOPOro MOPsJIKA B
HJIEMIIOTEHTHOM IIOJIYKOJIBIE C OIepaIusMi MAaKCUMyMa U CJIoXKeHwus. [Iperonaraercs, 9To ojuH
JMArOHAJILHBIN 9JIEMEHT MATPHIIBI SIBJISIETCS CJLY 9ailHON BEJIMYNHOM C 9KCIIOHEHIINAIBHBIM pacIipe/ie-
JIEHUEM, a OCTaJIbHBIE JIEMEHTHI PABHBI HEKOTOPOI HEOTPUIATEJILHON KoHCcTaHTe. Pernenue 3a1a4n
BBIYHCJIEHUSI CPEIHE CKOPOCTH POCTa BEKTOPA COCTOSIHUI CHCTEMBI BKJIIOYAET 3aMEHY [I€PEMEHHBIX,
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B pe3yJibTaTe KOTOPOI BMECTO CIYUYaANHBIX KOOPJIWUHAT BEKTOPA COCTOSTHUI CHCTEMbI BBOJSITCSI HO-
BbI€ CJIyYalHbIe BeJIMYUHBI, aHAJINU3 KOTOPBIX OKa3bIBaeTCs OoJiee yI00HbIM. 3aTeM OCYIIeCTBIISAETCS
[IOCTPOEHUE M MCCJIEIOBAHME CXOJUMOCTH COOTBETCTBYIOIIMX ITUM BEJIMYMHAM IIOCJIE/I0BATE/IHHO-
creit oHOMEPHBIX (PYHKIMI pachpeneniennsi. CpeiHsIsl CKOPOCTh POCTa BBIUUCIISIETCS KAK CPEIHEe
3HAYEHUE IIPEJIEJILHOrO PACIIpPe/IeieHus. B KauecTBe [IOMOJHUTEIBHOTO Pe3yJibTaTa, OJIyYeHbl Bbl-
paXKeHusl JIJIsl TIPEJIeJIbHBIX BEPOATHOCTEH HEKOTOPBIX COOBITUI B CHCTEME.

Karoueswie cao8a: cToxacTUIecKasl JUHAMUYECKAs CUCTEM, CKOPOCTb POCTa BEKTOPA COCTOSIHUM,
CUHXPOHU3AIUS COOBITHI, CXOMUMOCTD PACIIPEeIeHNUIA.

Bubnuorp. 8 nazs. Ui. 1.

VK 548.4

Kamn B.M., Moposos B. A. MoaenupoBaHue pacopoCTpaHEeHUsI KOPOTKOTO YIIPyTromJia-
cTudeckoro nMmnyJsbca B Kpuctasiiax NaCl B yciioBusix Bo3zeiicTBuA cj1aboro MMmyJbc-
Horo marHuTHoro noJs // Becrn. C.-Ilerep6. yu-Ta. Cep. 1. 2011. Bem. 1. C. 115-121.

PaccmarpuBaercs Bimsinme c1aboro MMIIyJIbCHOIO MArHHTHOIO IIOJIS HA JUHAMUYECKHE Iapa-
MeTpPBI JTUCJOKAITMOHHON CTPYKTYPBI M Yepe3 HUX Ha XapaKTEePUCTUKHU PACIPOCTPAHEHUS yIapHO-
BOJIHOBBIX Bo3MyIenuit B kpucrassax NaCl. Hucsenno pemaercs cucreMa OJHOMEPHBIX yPaBHEHUI
JBU2KEHUS YIPYTOIIACTUIECKOM CPEIbI C 3aAMBIKAIONUM YPABHEHNEM, UCIIOIB3YIOMUM (DYHKIUIO Pe-
JIAKCAIlUH, TOCTPOEHHYIO Ha OCHOBE JTUHAMUKU JTUCIOKAITHIA.

IIyTeM cpaBHEHUsT JAHHBIX YHUCJIEHHOTO PAacUeTa M SKCIEPUMEHTA OMpeessieTcsl Hanbosiee JyB-
CTBUTEIbHBIN K MATHUTHOMY ITOJTIO MAPAMETD JIUCTOKAIMOHHONW CTPYKTYPhI. BBISIBJIEHO, 9TO TaKUM
MapaMeTPOM SIBJISETCH JIUCJIOKAIIMOHHAS BSI3KOCTb, IYBCTBUTEILHOCTH KOTOPOl K MArHUTHOMY IIO-
JIFO BO3PACTAET 10 Mepe YBEIUIEeHNsT aMILIUTY bl UMITY/ThCA HAIPSI?)KEHUsI BBIIIE MTPEJIe/Ia TEKYIeCTH
obpa3sria.

Kmouesvie ca06a: KOPOTKUI yIIPYTOIIACTHIECKUN UMITYJIbC, UMITYJIbCHOE MarHUTHOE IOJIe, -
HAMUKa JIUCJIOKAINI, YUCIEHHOE MOJIEINPOBAHUE.

Bubawnorp. 13 nass. Ui 5.

VK 539.3:519.63

Masumaiinen I. B.,, Omuu P.}O. Ananus y4dera ynpyroii TpaHCBepCAJIIbLHON W30TPOIIAU
¥ ILJIaCTUYECKON aHU3oTpOonuu npu usrube kpyribix miaactul // Becru. C.-Ilerep6. yH-Ta.
Cep. 1. 2011. Bom. 1. C. 122-131.

Paccmorpenst pesysibraThl ncciejoBaHus 3rnba KPyIyIoi TpaHCBEpCAIbHO-M30TPOITHOM IJIACTH-
ubl ¢ 3ddekTom SD,; cBOGOIHO OnEepTOi, HAXOISAIIENCS 110/, AEHCTBUEM PABHOMEPHOI'O OIEPETHOIO
nasiyieHusi. Panee Gblia oCTpoeHa pa3pelnaminast CUCTeMa TPEThero mopsiaKa u3 guddepeHnnaib-
HBIX YPaBHEHHIl C HeJMHEHHBbIME KOdhdunpmenTamMu. 3aada pPeIaeTcs T0JIyoOpPaTHBIM MeTOIOM,
a MMEHHO, C WCIIOJIb30BaHUEM PA3HOCTHOM CXEMbI IPU 3aJaHHOM pa3Mepe IIyOUHBI IJIACTUYECKOM
00J1acTH B IEHTPE, IIOJIyIEHO YNCICHHOE PElIeHHe, a 3aTeM PellleHa KpaeBasl 3a/[a<da COIIOCTaBIJICHUS
YHCJIEHHOI'O U AHAJIMTHYIECKOrO PEIIEHNs Ha IPAHUIE YIIPYTOi U yIPyTro-IIaCTUYIECKOi 30HbI. [locite
TOr0 HAXOJUTCS HAPY3Ka U MPOrud IJIACTUHBI. AHAJIU3UPYETCsS BIUSHUE PA3IUIHBIX [1apaMETPOB
aHmnsoTponnu u pasnoconporusisemoctu Ha HJIC mracrunsr.

Karoueswie caosa: ynpyro-miacTudeckuii n3rub, Tpancsepcaliibuas nsorponus, adderr SD.

Bubnuorp. 5 nass. Tabm. 2. Wi. 11.

VIK 539.3

[InaTonos B.B. ¥YcroifiunBocth U KoJiebaHUS IUJINHAPUIECKON OOOJIOYKUA MPU OCEBOM
c>kaTuM B HekJiaccu4ueckoii mocraHoBke // Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2011. Bem. 1.
C. 132-137.

PaccmarpuBaercs yCcTORYNBOCTD MMJIMHAPUYECKON 0BOJIOYKY T0J] JIEACTBUEM OCEBOIO CIKATHUS.
Ucnonb3yercst yTodHEHHAsT TEOPHsI, YyUUTBHIBAIOIIAs IOIEPEYHbIe J1epOPMAIUN CIABUIA COIVIACHO
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C. A. AvGapiyymsany. Oupene/siioTcst KpUTUIECKAe HArPY3KH JIJIsi TPAHCBEPCAJIbHO U30TPOIHOIO 1
M30TPOIHOIO0 MaTepuaJsioB. PaccMarpuBaercs 3ajada KOJOAHWN IUIUHIPUIECKON 000JI0YKHU, TTPO-
BOJMTCSI CPDABHEHUE BEJIMYUH YACTOT COOCTBEHHBIX KOJIEOAHMI, HAM/IEHHBIX IO YTOYHEHHON M KJiac-
CUYIECKON TEOPUAM.

Karoueswie caosa: numuHapudeckas 0ob0JI0dKa, oceBoe cxkarue, yrouneHHas Teopus C. A. Am-
GapIryMsiHa, KPUTHYECKasi Harpy3Ka, KosebaHust 000I09KH.

Bubnuorp. 5 nase. Wi. 2. Taba. 1.

VIK 533.5

Ceupngosuu B.U. Poas napamerpoB quddy3Ho-/IydeBOro orpakeHusi B GopMupoBa-
HHUHJ IIOTOKA Pa3perkeHHOro ra3a B IUIOCKOM IeseBoM kaHasie // Becrn. C.-Ilerep6. yH-Ta.
Cep. 1. 2011. Bem. 1. C. 138-143.

UccnenoBano Biausaue napamerpoB Judy3HO-JIyIeBOr0 OTParXKEHUs MOJIEKYJI ra3a OT HOBEpPX-
HOCTH Ha CBOOOJIHOMOJIEKYJISIDHOE TedeHHEe ra3a B IIJIOCKOM IIeJIEBOM KaHaJIe METO/IOM IIPOOHBIX
qactur, Monre-Kapuio. Ilosydennbie pe3ysibraThl HO3BOJISAIOT TAKXKE OIEHUTH BIIMSIHAE I'€OMETPUI
MMOBEPXHOCTH Ha XapakTep TedeHus raza. s onucanus redenust 6epércs quddy3HO-IydeBasi MO-
JIeJIb B3aMMOJIEHCTBHS YaCTHI] Ta3a C IVIJIKOW ITOBEPXHOCTHIO; IIPU pacdeTe CKOPOCTel M TPaeKTO-
puit aTOMOB Ha OCHOBE METO/1a JIOKAJIBbHOI'O B3aMMOEHCTBHSI BEIUUCIAIOTCH KO3ddunmeHTs 0OMeHa
UMILyJIbCOM U dHeprueil. [TosryueHa 3aBUCHMOCTL BEpOsITHOCTH IpOJieTa KaHaJja oT KoddduiuenTa
nuddy3HOCTH, OT TAPAMETPOB JIyYeBON MOJENH, OT KPUBU3HBI CTEHOK.

Karoueswie crosa: TedeHne pa3peKeHHOro rasa, auddy3Ho-jrydeBas MOJIeIb, B3auMOJIeCTBIE €
IIOBEPXHOCTBIO, IIIEPOXOBATOCTb.

Bubnuorp. 7 nass. Ui. 5.

VK 539.3

Tynxkuna A.H. Onpenenenne yactor m ¢popM KoJsebaHuii cTep>KHEBOII CHUCTEMBI, CO-
aep2kanieii HaHooObeKT, Ha ocHoBe Teopum C. I1. Tumoruenko // Becrn. C.-ITerep6. yH-Ta.
Cep. 1. 2011. Bem. 1. C. 144-154.

B pabore na ocuose teopun C.II. TumoieHko moJiydeHbl TOYHBIE PEIIeHUs 3a7ad O CBODOJI-
HBIX U BBIHY?KJEHHBIX KOJIE€OAHHUSAX CTEPXKHEBOW CHCTEMbI KaHTHJIEBED—HUCCJIEAYEMbI HAHOOObEKT,
HCIIOJIb3YEMON B KOHCTPYKITMH aTOMHOTO cujioBoro Mukpockona (ACM) npu nposesennn sKcrepu-
MeHTOB. CHcTeMa COCTOWT U3 JIByX IIAPHUPHO COEJMHEHHBIX CTEPXKHEH, IIPOTHBOIIOIOXKHBIE KOHI[BI
KOTODBIX KECTKO 3allleMyIeHbl. JJaHO pa3sBUTHE HOCTPOEHHOIO PEIIeHMs! Ha CJIydail, KOrJa MexKIy
CTEpIKHSIMY BBEJI€HA JIMHEHHAsI yIpyras CBsI3b € 33JaHHBbIM KodddurmenTom nogarausoctu. Ilomry-
Y€Hbl YaCTOTHBIE YPABHEHHUS B 33/a49aX O CBOOOHBIX KOJIEOAHUSIX W UX PEIIeHNUs], JAIOIINE CIIEKTPBI
gacToT. PacaerHble (hopMyJIBI [IJIst ONIpEIe/IEHIs IIPOrO0B IO3BOJIAIOT B JIAJIBHEIIEM 10Ty YaTh Bbl-
paXKeHusl /sl U3TUOAIOIIINX MOMEHTOB U IIOIIEPEYHBIX CHJI. B 3a/1ade 0 BBIHYXKIEHHBIX KOJIEOAHUAX
CHCTEMBI [TOJIyYeHbI YCIOBUs JIMHAMUYECKOIO TallleHusl KOJIeOaHuil ncceyeMoro oobekra. Boinos-
HEHBI YHCJIOBBIE PACYETHI, PE3yJIbTAThl KOTOPBIX HJIIOCTPUPYIOTCS B Tabiauiax U Ha rpadukax,
[TOKa3bIBAIOIINX BJIMSHAE BAPHUPOBAHUS M€OMETPUIECKUX MCXOIHBIX JAHHBIX 3JIEMEHTOB CHCTEMBI,
a TaK»Ke CPaBHEHME C Pe3yJIbTaTaMi KJIACCHYeCKoi Teopun Bepryiin—itiepa.

Karouesvie cao6a: CTEpKHEBBIE CUCTEMBI, CBOOOIHBIE M BLIHYKICHHbBIE KOJIEOAHUs, CIIEKTPHI Ya-
CTOT.

Bubnuorp. 9 nase. Wi. 4. Taba. 2.

VIK 524.8344-514.823

Kpeim B.P. Kocmousorusi: onenku Bospacrta Beenennoii // Becrn. C.-Ilerep6. yu-rta. Cep. 1.
2011. Bom. 1. C. 155-165.

Nsyuatorcst onenku Bo3pacra BeesileHHOM J1Jisi pA3JIMYHBIX KOCMOJIOIMYECKUX MOJIeJIel, OCHOBAH-
HBIX Ha UCIIOJIb30BAHUU ITPOCTPAHCTBA MOCTOSHHOW KPUBU3HBI. KC/IM KOCMOJIOrTYECKasl TOCTOsTHHAST
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paBHa HYJIIO, TO pemreHne ypasHeHuss Ppuamana MoxkeT ObITH HaliIEHO B sIBHOM BHJIE IS JIIO0O-
IO JIMHEHHOrO ypaBHEHUsI COCTOsHMs BemecTBa. OTMeTHM, 9To <«Iiockas» mojenb (npu k = 0) B
JefICTBUTEILHOCTH HE SABJISIETCS IJIOCKOM, TAK KaK COOTBETCTBYIOIINE CEKIIMOHHBIE KPUBU3HBI ITOJIO-
xkuresbHbl. s npocrpancrea Ppuamana—Pobeprcona—Yokepa ¢ OTHOCHUTETIBHBIM IIapaMeTPOM
KpUBHU3HBI —1 (€ MaJIOi MJIOTHOCTBIO MATEPHUN) IPOCTPAHCTBEHHOIIOIOOHBIE CEKIIMOHHBIE KPUBU3HBI
PaBHBI HYJIIO, T. €. KMEHHO 3Ty MOJIEJIb CJIE/IOBAJIO ObI CUMTATh IJI0CKOM. Eciu 6b1 pajguyc Beenennoii
a He 3aBHCeJl OT BPEMEHH, TO 9Ta CEeKI[MOHHAsl KpUBU3HA Obuia Obl paBHa k/ a?, Kax JyTsl MCXOHOI
monenu. Ho, tak kak pagumyc Bcesennoit 3aBucuT OT BpeMeHHU, peajibHAs CEKIIMOHHAS KPHUBHU3HA
OTJINYAETCs OT KPUBU3HBI MCXOAHON Mozenu. s 9To#t MOIenn COBpeMEHHOe 3HAadYeHHWe BO3PacTa
Bceenennoit MoxkeT O6BITH TOJIyYeHO O3 UCIIOTB30BAHNS KOCMOJIOTHYECKOM TOCTOSIHHON DWHINTENHA.
MpsI Takzke paccMaTpuBaeM IpobjieMy BOZHHKHOBEHUSI MAaTepUu B Hadase Bceenennoit n eé ncuesno-
BeHus B KoHre Beenennoii. IIpejraraercss HOBBI TOPU3OHTAIBHBIN JIADT.

Karoueswie caoea: pesiTUBACTCKAsT KOCMOJIOTHsI, CEKI[MOHHAS KPUBH3HA, MPOOIeMa BO3HUKHO-
BEHUS MaTepu, oneparop upaka, TOIOJOrnIecKkoe KBAHTOBAHNE 3aPsIIOB SJIEMEHTAPHBIX YACTHII.

Bubnumorp. 23 nazs. . 1.

YK 521.1,524.38

Xonmesunukos K.B.,, Tonymb6aena /I.A., Moaaapu A.A. Omnpenesenne mnepBoHa-
YaJIbHBIX OPOUT BHECOJIHEYHBIX ILJIAHET METOA0M JIYy4€BbIX CKOPOCTEN: CTEeIeHHbIE P/IbI
// Becrn. C.-Ilerep6. yu-ta. Cep. 1. 2011. Bem. 1. C. 166-172.

Kparko omnuceiBaeTcss METOIOIOrUSI OIPEIeJIeHUs] IEPBOHAYAJIBHBIX OPOUT 9K3O0IJIAHET 10 KPHU-
BOI JTy9€BOif CKOPOCTH MATEPUHCKON 3BE3/IbI U IIPUBOJISITCSI OCHOBHBIE COOTHOIIEHUST METO/IA. 3a1a49a,
CBeJIEHA K PEIIEHUIO CUCTEMBI JIByX TPAHCIEHICHTHBIX yPABHEHUH ¢ AByMsl Hen3BecTHbIMU. [TocTpo-
eH 3P PEKTUBHBINH aJITOPUTM PEIIeHUs] YPABHEHUI B BUJE PsIJIOB 110 OJHOPOIHBIM MHOTOYJIEHAM OT
ABYX HepeMeHHBIX. JIoKazaHo, 9TO NMpU MAJIBIX M yMEPEHHBIX 3HAYEHUSX IKCIEHTPUCUTETA PSIIbI
cxonaTea K (eauHcTBeHHOMY ) perternio ypasaeruit. C momompio cucrembl MAXIMA sBubLi Bug
PSJIOB JIJIsI PEIleHusl MOJIyYeH C TOYHOCTBIO 0 MATHAAUATON crenenu sxcrernTpucurera. Obaactb
€/IMHCTBEHHOCTH PEIeHUsT M 00JIACTb CXOIUMOCTH PSIIOB OyIyT HalEHBI B CJIEIYIONIEH CTAThe.

Karoueswie cao6a: BHECOJHEYHBIE IUIAHETHI, OIpejiesieHne OpOuT, KpuBas JIy9eBOil CKOPOCTH.

Bubsmmorp. 11 nazs. Taba. 1. M. 1.

182



ABSTRACTS

UDK 534.1:517.956.227

Abramyan A. K., Bessonov N. M., Indeitsev D. A., Mochalova Yu. A., Semenov B. N. Influence of
localization of oscillations on the film exfoliation from the basis // Vestnik St.Petersburg
University. Ser. 1. 2011. Issue 1. P. 8-16.

In modern constructions thin layer coverings connected with the basic construction are often
used as protective or strengthening elements. In deformation of such constructions high stresses
leading to destruction or exfoliation of a covering can arise on the basis-covering interface because
of distinction of their physic-mechanical properties. The strength analysis under dynamic or vi-
brating influence is of particular interest because localization of oscillations in a vicinity of initial
inhomogeneities (inclusions, defects, constructive features etc.) is possible.

In the frame of this work on the example of the string exfoliation from the elastic basis the
possibility of localization of fluctuations on the defect of exfoliation type is shown and the influence
of this localization of oscillations on the growth process of exfoliation is analyzed. The simplified
statement of the problem considered is offered. The approached analytical solution taking into
account only the first symmetric mode of fluctuations and describing development of the initial
exfoliation is constructed.

Numerical modeling of the problem considered is done and the results of numerical modeling
are compared with the approached analytical solution.

Keywords: localization of oscillations, exfoliation, elastic bases, continuous and discrete spec-
trum.

Bibliogr. 10 references. Fig. 3.

UDK 539.3:517.928

Andrianov I. V., Danishevskiy V. V. Simplified equations of the nonlinear dynamics of cir-
cular cylindrical shells // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 1. P. 17-21.

Simplified nonlinear dynamical equations of a circular cylindrical shell are obtained on the
basis of asymptotic simplification. It is shown that nonlinear equations have the 4th order in axial
variable. The edge effect is described by linear quasistatic equations. Approaches for solving the
boundary value problems obtained are discussed.

Keywords: edge effect, singular asymptotics, cylindrical shell, nonlinear dynamics.

Bibliogr. 21 references.

UDK 539.3, 519.6

Bauer S. M., Ermakov A. M., Kashtanova S. V., Morozov N. F. Evaluation of the Mechanical
Parameters of Multilayered Nanotubes by means of Nonclassical Theories of Shells //
Vestnik St.Petersburg University. Ser. 1. 2011. Issue 1. P. 22-30.

The investigation of mechanical behavior of multilayered nanotubes is an actual and important
problem. Particularly the definition of nanotubes stiffness has been studied by means of scanning
probe microscopy. The stiffness is defined as a ratio of the value of local load (applied to a tube)
to the value of the displacement. The nanotubes made of natural chrysotile asbestos with different
materials for fillings are analyzed. The experiments show that the stiffness of a tube depends on the
materials for filling. The tubes with water are softer than the tubes without filling materials and
the tubes filled with mercury are more rigid than tubes without filling materials. It was previously
shown that the classical theory of beam bending could not explain the experimental results, but the
experimental results well agree with the Timoshenko-Reisner theory (at least qualitatively), when
interlaminar shear modulus of elasticity changes for different filling materials. When additional
factors such as lamination of structure and cylindrical anisotropy are taken into account the theory
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of Rodionova—Titaev—Chernykh (RTC) permits to obtain much more reliable results. In this work
the authors also applied one more nonclassical shell theory, namely the shell theory of Paliy—
Spiro (PS) developed for medium-thickness shells and considered radial pressure. The comparison
of nonclassical shell theories (RTC and PS) with experimental data and finite elements method
calculations are presented.

Keywords: shell theory, non-classical models, numerical and analytical modelling.

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

UDK 534.1:517.927.25

Boyarskaya M. L., Filippov S. B. Small free vibrations of an infinite cylindrical shell rotat-
ing on rollers // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 1. P. 31-37.

Small free vibrations of a rotating cylindrical shell of infinite length which is in contact with rigid
cylindrical rollers are considered. The system of linear differential equations of the shell vibrations
is deduced. By means of the expansion of solutions in Fourier series in circumference coordinate the
system of algebraic equations for the approximate definition of vibration frequencies and the mode
shapes is obtained. It is shown that for any number n of rollers uniformly distributed, approximate
values of the first n vibration frequencies and mode shapes can be found in explicit form. On the
basis of the orthogonal sweep method the algorithm of numerical solution of a boundary value
problem describing rotating shell vibrations is developed. The analytical and numerical results are
compared. The approximate formulas obtained for frequencies and the algorithm for their defini-
tion by numerical method can be used for designing the centrifugal concentrators intended for ore
processing.

Keywords: rotating cylindrical shell, free vibrations, Fourier series, boundary problem, sweep
method.

Bibliogr. 4 references. Tabl. 1.

UDK 539.3

Vatul’yan A. O., Nedin R.D. On the reconstruction of inhomogeneous residual stress //
Vestnik St.Petersburg University. Ser. 1. 2011. Issue 1. P. 38-44.

The problems concerning the identification of inhomogeneous prestressed state on evidence
derived from the acoustic probing are regarded. The weak formulation is presented. The influence of
the residual stress level on the gain-frequency characteristics is analyzed; it’s revealed, that frequency
bands approaching the resonance frequencies are the most auspicious for the reconstruction. Within
the limits of Newton method ideology of solving nonlinear inverse problems, the first kind integral
Fredholm’s equation with continuous kernel with respect to correction of the residual stress function
is formulated. An approach to reconstruction of the inhomogeneous prestressed state based on
iterative process is proposed; the calculating experiments on the identification of the smooth laws
of heterogeneousness (linear, polynomial, exponential, trigonometrical) for different ways of loading
are performed. Well-founded recommendations for choice of the most effective ways of loading and
frequency bands are presented.

Keywords: inhomogeneous residual stress, oscillations, identification, inverse problem.

Bibliogr. 16 references. Fig. 1.

UDK 517.9:539.3

Ershova Z. G., Tovstik P. E. The cylindrical panel with a weakly supported rectilinear
edge made of a transversely isotropic material // Vestnik St.Petersburg University. Ser. 1.
2011. Issue 1. P. 45-56.

Free vibrations and buckling under axial compression of a thin cylindrical panel with a weakly
supported rectilinear edge made of a transversely isotropic material with a small transversal shear
modulus is studied. The curvilinear panel edges are supposed to be simply supported. The free or
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the weakly supported edge leads to decreasing of the frequency of vibrations and of the critical
load compared with the values for the shell closed in the circular direction. The vibration and the
buckling modes localized near the weakly supported edge and decreasing away from it are studied.
The Timoshnko—Reissner (TR) model is used. For analysis of the localized modes the equation
system of shallow TR shells is derived and is used. The peculiarity of this system is the fact that
the equation describing the solution with the large index of variation is separated from the system.
As an example of the problem studied the error of the system of shallow TR shells is investigated.
The critical values found from the Kirchhoff—Love and TR models are compared.

Keywords: cylindrical panel, transversely isotropic material, weakly supported rectilinear edge,
free vibrations, buckling.

Bibliogr. 14 references. Fig. 2. Tabl. 3.

UDK 519.63:539.3

Efimov I. V. A mathematical model for the fluidity contour of anisotropic materials //
Vestnik St.Petersburg University. Ser. 1. 2011. Issue 1. P. 57-63.

The article is devoted to pressing questions of processing of experimental researches. The purpose
is to construct fluidity contours of various constructional materials having a complicated rheology.
The problem is reduced to finding a minimum of the criterion function of contour factors, and is a
regression analysis problem.

Three fluidity contour construction methods based on experimental data are considered: manual
selection, a method of coordinate descent, a method of the quickest descent. On their basis the
technique allowing us to obtain the result with the least error is offered. A program realizing the
technique given is developed.

Keywords: fluidity contour, anisotropy.

Bibliogr. 6 references. Fig. 7.

UDK 517.9:539.3

Morozov N. F., Tovstik P. E. On the initial post-critical behaviour of the transversely
isotropic elastic medium at the stability loss // Vestnik St.Petersburg University. Ser. 1.
2011. Issue 1. P. 64-T71.

A transversely isotropic homogeneous elastic media under uniform compression in the plane of
isotropy is studied. At some level of initial deformation the medium loses its stability according to
the Hadamard inequality. It is established that the critical deformation may be defined uniquely
from the system of bifurcation equations, but a lot of buckling modes correspond to this deformation.
We seek the solutions of the system of bifurcation equations as a double periodic functions of the
form % sin r1x;1 sinrex2. The non-uniqueness of the buckling modes consists in the fact that the
wave numbers r1 and r2 remain arbitrary. To find the relation between the wave numbers the initial
post-critical behaviour of material is investigated. It occurs that only two various buckling modes
are possible, namely the chess-board like modes with 1 = r2 and the washing-desk like modes with
one of the wave numbers 71 or re equal to zero. It is shown that the initial post-critical state is
stable.

Keywords: transversely isotropic elastic material, Hadamard’s stability, post-critical deforma-
tion.

Bibliogr. 8 references.

UDK 539.3:534.1:517.9

Petrov M. B. Buckling and low-frequency vibrations of thin shells with a completely or
partly negative Gaussian curvature // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 1.
P. 72-75.

The subject of this paper is the lower part of the spectrum of the shells of revolution with a
completely or partly negative Gaussian curvature. Classification of the integrals is done basing on
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the geometry of the middle surface and the boundary conditions. A special attention is paid to the
relevant turning point problem when a curvature changes its sign.

Keywords: thin shells, vibrations and stability, asymptotic analysis, turning point.

Bibliogr. 14 references.

UDK 517.9:539.3

Ustinov Yu. A. Two Saint-Venant problems for a circular anisotropic cylinder // Vestnik
St.Petersburg University. Ser. 1. 2011. Issue 1. P. 76-81.

Two Saint-Venant problems on torsion and stretching of a circular cylinder with rhombohedric
cylindrical anisotropy are reduced to construction of solutions of two boundary problems for a system
of ordinary differential equations on the basis of the method of homogeneous solutions. On the basis
of results of integration it is established that at the twisting moment distinct from zero in the cylinder
there is a longitudinal deformation proportional to the twisting moment if the boundary conditions
at least on one of the end faces of the cylinder permit longitudinal displacements. Otherwise there
is an axial force in the cylinder under torsion.

Keywords: Saint-Venant problem, cylinder, anisotropy, homogeneous solutions, displacements,
deformations, pressure.

Bibliogr. 7 references.

UDK 517.977, 519.173

Abramovskaya T. V., Petrov N. N. On arbitrarily large jumps the Golovach function for
trees // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 1. P. 82-91.

The e-search problem on graphs is considered. The properties of the Golovach function are
studied. It is known that the Golovach function for trees consisting of no more than 27 edges
has only unit jumps. The examples of trees for which the Golovach function has jumps of height
2 were constructed in earlier papers of the authors. In the present paper the assertion that the
Golovach function for trees may have arbitrarily large jumps is proven. Jumps for a sequence of
trees constructed in the present paper are evaluated. The assertion that for each tree there exist
arbitrarily small variations of lengths of its edges such that the Golovach function for the “deformed”
tree has no non-unit jumps is proven.

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

Bibliogr. 3 references. Fig. 3.

UDK 51-74, 544.452

Batyi M. B. Stabilization of objects by means of constant control // Vestnik St.Petersburg
University. Ser. 1. 2011. Issue 1. P. 92-100.

A special class of nonlinear controlled systems, describing the process of combustion of carbon in
the device with full hashing at surplus of oxygen is considered. Controlling parameter is the expense
of the carbon submitted to the device. The differential equations of difficult reaction of combustion
have been worked out. The theorem of convergence of the method of successive approximation for
the definition of stationary control and the theorem of stabilization of the stationary solution by
means of this control are proved. In the presence of small external disturbances the initial problem
is reduced to the problem of stability of the general system under permanent disturbances. The
algorithm of control is developed. Experiments on simulation modeling of the process of combustion
are executed. Results of the experiments have shown practical working capacity of the considered
algorithm describing the control of the process of carbon combustion.

Keywords: control of combustion, carbon, constant control, permanent disturbances, method of
successive approximation.

Bibliogr. 20 references. Fig. 2.

186



UDK 517.929

Zuber I. E., Gelig A. Kh. Dissipativity of a class of uncertain systems // Vestnik St.Petersburg
University. Ser. 1. 2011. Issue 1. P. 101-106.
In the paper a system

z=A()z+ B()u, uw=S()z, t>to,

where A(-) € R™*", B(-) € R"*P, §(-) € RP*" is considered. The elements of matrices A(-), B(-),
S(-) are arbitrary functionals and are bounded. The following problem is considered: to construct
such a matrix H > 0 and to define relations between the elements of matrices B(-) and S(-) such
that for the given constant matrix R the inequality

V(z(t)) < V(z(to)) +/:Jc*(T)Rx(T)dT,

where V(z) = " Hz, is valid. This problem is solved in the cases when the matrix A(-) has p elements
of fixed sign, situated in either upper part of any subdiagonal or lower part of any superdiagonal.
In addition it is assumed that all elements, situated to the left (or to the right) of the elements of
fixed sign, are equal to zero.

Keywords: uncertain systems, dissipativity, quadratic Lyapunov functions.

Bibliogr. 10 references.

UDK 519.87

Krivulin N. K. Evaluation of the mean growth rate of the state vector in a stochastic
system with event synchronization // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 1.
P. 107-114.

A model of a stochastic dynamical system with synchronization is considered. The dynamics
of the system is represented through a linear vector equation with a second-order matrix in the
idempotent semi-ring with maximum and addition as its operations. It is assumed that one diagonal
entry is an exponentially distributed random variable whereas the other elements are equal to a
nonnegative constant. The problem of evaluation of the mean growth rate of the state vector for
the system includes change of variables with the result that instead of the random entries of the
system state vector, new random variables are introduced which prove to be more convenient in
analysis. For the variables, the sequences of their one-dimensional distribution functions are then
introduced and their related convergence analysis is performed. The mean growth rate is evaluated
as the mean value of the limiting distribution. As a complementary result, the limiting probabilities
for certain events in the system are derived in closed form.

Keywords: stochastic dynamical system, state vector growth rate, event synchronization, con-
vergence in distribution.

Bibliogr. 8 references. Fig. 1.

UDK 548.4

Kats V. M., Morozov V. A. Modeling of short elastoplastic pulses propagating in NaCl
crystals under a weak pulsed magnetic field // Vestnik St.Petersburg University. Ser. 1.
2011. Issue 1. P. 115-121.

The effect of a weak pulsed magnetic field on the propagation characteristics of shock wave
perturbations in NaCl crystals via dynamic dislocation structure parameters is investigated. A
system of 1D equations for a moving elastoplastic medium with a constitutive equation involving a
relaxation function based on the dislocation dynamics is solved numerically.

A dislocation structure parameter that is the most sensitive to the magnetic field is defined by
comparing the calculated data to the experimental ones. It is found out that this parameter is the
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dislocation viscosity, the sensitivity of which to the magnetic field is growing while the stress pulse
amplitude exceeds the sample yield.

Keywords: short elastoplastic pulse, pulsed magnetic field, dislocation dynamics, numerical mod-
eling.

Bibliogr. 13 references. Fig. 5.

UDK 539.3:519.63

Pavilaynen G. V., Yushin R. Yu. Analysis of taking into account elastic transversal isotropy
and plastic anisotropy while bending the round plates // Vestnik St.Petersburg University.
Ser. 1. 2011. Issue 1. P. 122-131.

The results of investigation of bending a round transversally isotropic plate with SD-effect
that is uniformly pressurized is considered, one of the plate borders being simply supported. The
resolving system of third-order differential equations with non-linear coefficients was built earlier.
The main idea consists in solving the task by a semi-inverse method. Using numerical computation
with fixed values of the plastic domains at the center of a plate, numerical solution is obtained.
Then a boundary problem of comparison of numerical and analytical solutions at the border of
elastic and plastic domains is solved. After that the values of loads and flexures were found. The
influence of the anisotropy and SD parameters on the plate properties is explored.

Keywords: elastoplastic bending, transverse isotropy, Strength-Differential effect.

Bibliogr. 5 references. Tabl. 2. Fig. 11.

UDK 539.3

Platonov V. V. The stability and oscillations of a cylindrical shell under axial compres-
sion in non-classical formulation // Vestnik St.Petersburg University. Ser. 1. 2011. Issue 1.
P. 132-137.

The stability of a cylindrical shell under axial compression is considered. The theory taking
into account transverse shear deformation according to S. A. Ambartsumyan is used. Critical loads
for transversely isotropic and isotropic materials are determined. The problem of oscillations of a
cylindrical shell is studied. The values of eigenfrequencies which are found in refined and classical
theories are compared.

Keywords: cylindrical shell, axial compression, the refined theory of S. A. Ambartsumyan, critical
load, oscillations of the shell.

Bibliogr. 5 references. Fig. 2. Tabl. 1.

UDK 533.5

Sviridovich V. I. The role of the diffuse and ray-path reflection parameters in the forming
of rarefied gas flow in the flat parallel-plate channel // Vestnik St.Petersburg University.
Ser. 1. 2011. Issue 1. P. 138-143.

The influence of parameters of the diffuse and ray-path reflection of gas molecules from the
surface on the Knudsen gas flow (free molecular gas flow) in the flat parallel-plate channel has been
investigated by the Monte-Carlo test particles method. The results of investigation make it possible
to assess the influence of surface geometry on the gas flow character. A diffuse and ray-path model
of interaction gas particles with smooth surface is taken for the flow description; for atom’s rate
and trajectory to be computed on the basis of the local interaction method the impulse and energy
exchange coefficients have been calculated. The dependence of the channel escape probability on
the diffusivity coefficient, ray model parameters, and the curvature of surface is obtained.

Keywords: rarefied gas flow, diffuse and ray-path model, surface interaction, roughness.

Bibliogr. 7 references. Fig. 5.
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UDK 539.3

Tulkina A. N. Determination of the frequencies and modes of vibration of bar system
containing nano-object, based on the theory of Timoshenko // Vestnik St.Petersburg
University. Ser. 1. 2011. Issue 1. P. 144-154.

The exact solutions of problems of free and forced vibrations of a bar system cantilever —
researched nano-object to obtain on the basis of Tymoshenko’s theory in this article, which used
in the construction of an atomic force microscope (AFM) in the experiments. The system consists
of two hinged bars, the opposite ends of which are rigidly clamped. Given the development of the
constructed solution to the case between the bars introduced a linear elastic relationship with a
given factor compliance. The frequency equation are obtained in the problems of free oscillations
and their solutions, which give the frequency spectrum. Formulas for calculating the deflections
can receive further expressions for bending moments and cross (shear) forces. The conditions of
dynamic damping of the researched object are obtained in the problem of forced oscillations of the
system. The numerical calculations are performed, whose results are illustrated in tables and graphs
showing the effect of varying the geometric input data elements of the system, as well as comparison
with the results of the classical theory of Bernoulli-Euler.

Keywords: bar system, free and forced oscillation, frequency spectra.

Bibliogr. 9 references. Tabl. 2. Fig. 4.

UDK 524.834+514.823

Krym V. R. Cosmology: estimations of the age of the Universe // Vestnik St.Petersburg
University. Ser. 1. 2011. Issue 1. P. 155-165.

We study estimations of the age of the Universe for different cosmological models which are
based on the space of constant curvature. If the cosmological constant is zero, we give the explicit
solution of the Friedman equations for any linear equation of state. Note that the “flat” model (when
k = 0) is not flat in fact because the appropriate section curvature is positive. For a Friedmann—Ro-
bertson—Walker manifold with the relative curvature parameter — 1 (with small density of matter)
all spacelike section curvatures are zero. Hence it is this model that should be considered to be flat.
If the radius of the Universe a did not depend on time, then these section curvatures would be k/a>
as well as in the initial model. Yet since the radius of the Universe depends on time, its real section
curvatures differ from the initial model. Modern value of the age of the Universe can be obtained
without the Einstein cosmological constant for this model. We also consider the problem of matter
creation at the first moment of the Universe and the problem of disappearance of matter at the end
of the Universe. A new horizontal lift is proposed.

Keywords: relativistic cosmology, FRW models, section curvature, the problem of matter cre-
ation, the Dirac operator, topological quantization of charges of elementary particles.

Bibliogr. 23 references. Fig. 1.

UDK 521.1,524.38

Kholshevnikov K. V., Tolumbaeva D. A., Mullari A. A. Determination of primary orbits of ex-
trasolar planets via the radial velocity method: power series // Vestnik St.Petersburg
University. Ser. 1. 2011. Issue 1. P. 166-172.

Methodology of primary orbits determination using the radial velocity curve of a parent star
is described briefly. Main relations of the method are presented. The problem is reduced to two
transcendence equations with two unknowns. An efficient algorithm solving the equations in terms
of series in homogeneous polynomials in two variables is constructed. It is proved that the series
converge to the (unique) solution of the equations if orbital eccentricity is small or moderate. The
explicit form of the series is obtained using the MAXIMA system up to the 15th degree of the
eccentricity. The domain of uniqueness of the solution, and domain of convergence of the series will
be found in the next article.

Keywords: extrasolar planets, orbit determination, radial velocity curve.

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