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AHHOTANUN

VIIK 519.3:62-50

Bumuesckuit B. 9., 3y6os A. B.,, Usanosa O. A. Annpokcumanusi Ilane peruenus
samaun Komm // Becrn. C.-Ilerep6. yu-ta. Cep. 10. 2012. Bem. 4. C. 3-17.

B nannoit pabore nsydarorcs aHAIUTHIECKIE aJIfOPUTMBI anmpokcumalmu [lajie pemenust 3a1a-
4 Komu, 0 KOTOpOit H3BECTHO, YTO OHO roJIOMOPMHO B HEKOTOPOM 3ajannom muoxkectse Dy (1) o),
BOOOITE TOBOPSI, HE KOH(POPMHO SKBHBAJEHTHOMY KpyTy. bubamorp. 9 Hass.

Karoueswie caosa: muddepeHnmaibable ypaBHeHus, annpokcnmManus [laze, kondopMHbIe 1peos-
pa3oBaHusi, 0COObIE MHOXKECTBA.

VIIK 577.95

lFop6ynosa E. A., Konnak E. II. MaremaTnyeckue MOAeJM OOQMHOYHON nomysnsinuu //
Becrn. C.-Ilerep6. yu-Ta. Cep. 10. 2012. Bpim. 4. C. 18-30.

B pabore paccMaTpuBatoTCss MaTeMaTHIECKIEe MOJEN OJWHOYHON MOy ISIINN Ha HEOTDAHUIEH-
HOM TPOMUIECKOM pPeCcypce, HAXOIANIENHCS Ha MPSIMOMl MM 3aHUMAIONIEH COOOIIAIONINECT MEXKITY
coboit apeaJibl. B mmepBoM citydae Jj1sl OIMCAHMS TOILYJISIIIY UCIOJIb3YeTCs SBOJIIOINOHHOE ypaBHe-
HIe, BO BTOPOM — CHCTEMa OOBIKHOBEHHBIX TUdHEPEHITNATBHBIX ypaBHeHui. Permarorcst 3amadu aist
060011IEHHOM JIOTUCTUYIECKON momysisiiuu u nomysanun Ouuin. Pemienue craTmdeckoro ypaBHEHUsT
Ha OIPAHUYEHHOM OTpe3Ke IIPeACTaBJICHO B KBaJpaTypax [Jjd Pa3jIMdYHbIX BapUAaHTOB I'DAHUYHBIX
yeqoBuii. Just momynsinuun Qv HaliIeHbl YCJIOBUASI BO3MOXKHOTO CYIIIECTBOBAHMS MEPUOTUIECKUX
pettennit Ha GecKoHeUHOH npsimoit. VcenenoBana yCcTONIMBOCTD TOMOTEHHBIX COCTOSTHUI, MOy I€HbI
YCJIOBUSI, TP KOTOPBIX YCTOWYIUBBIM MOXKET ObITh HyJeBoe perieHue. [ljst 1ByxXKaMepHO Mojesn
s nomnysisinuu OJuiu, B oTiinydue oT 0600IeHHO JIOTUCTUYECKOH MOILYJIANNN, IIPOJIEMOHCTPUPOBAHA,
BO3MOXKHOCTH CYIIIECTBOBAHNS HECKOJIBKUX YCTONYUBBIX CTAIIMOHAPHBIX TOUYEK. Bubamorp. 22 Ha3s.

Karoueswie cao6a: MOMyIIsIns, MATEMAaTHIECKOe MoIeaupoBanue, nuddepeHaabHble ypaBHe-
HUA.

YIK 539.3

Kapenun B.B. Ogun moaxon K 3aJade OIleHKH IMapaMeTpPOB JUHAMUYECKON CHUCTEMbI
B yciaoBusix HeonpeaesienHoctu // Becrn. C.-Ilerep6. yu-ta. Cep. 10. 2012. Bom. 4. C. 31-36.

B crarpe paccmarpuBaerca 3amava HaAXOXKIAEHUSA TapaAMETPOB JUHAMUYECKON CUCTEMBI, KOTJIa
Ha BXOJT I3MEPHUTEIHHOIO YCTPOMCTBA BO3AEHCTBYET OrpaHmdeHHoe Bo3MyeHne. [11s1 onucanus ta-
KOl CHCTEMBI HUCIIOIB30BAINCH IuddepeHInaibible BKIOUYeHns. K permennio mocrapiIenHoi 3a1a-
un 6BLT TPUMEHEH almapaT MeToa MakcumyMa [[oHTpsirnHa, Tpu 9TOM JIMHERHY O 33124y yIaI0Ch
CBECTH K 3aJlade ONTUMHU3aIny 06e3 OrpaHndeHuil, 1Jisi KOTOPOil HailleHbl HeOOXOANMbIE YCJIOBUS OII-
TUMAaJIbHOCTU U BBIMTUCAH aJTOPUTM ee pemrenus. bubamorp. 3 Ha3B.

Kmouesvie crosa: nuddepeHIma bHbe BKIIOYEHNST, UIeHTU(MUKAIUST, OTOPHBIE (DYHKIIUU, OITOP-
HBIA BEKTODP.

VIIK 519.83

Kapmnos M. U., I[Terpocaun JI. A. KooneparuBHbie pellleHHsI B KOMMYHUKAIIMOHHBIX
cersix // Becrn. C.-Ilerep6. yu-Ta. Cep. 10. 2012. Bom. 4. C. 37-45.

IIpenyio:keH BBIYMCAUTENBHBIA AJITOPUTM HaXOXKJIEHUsI KpaTdaiiiieir o000IEeHHON TPAeKTOPUH,
COEIMHSIIONIEH HEKOTOPYIO COBOKYITHOCTD HAYAJbHBIX BEPIIUH ¢ TepPMUHAILHBIMY BepiuHaMu. O606-
IIeHHAsT TPAEKTOPHUsl MOXKET COCTOSATh W3 MyTeil, mmeronux obmue pebpa. [Ipu sTom 3arparh
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Ha TPOXOXKJIEHWE BJIOJIb O0IIEro pebpa B 0DOOIEHHON TPAGKTOPUU 3aCYUTBHIBAIOTCS JIMIIb OTHAYK-
Ibl. BBeneHO JOMOTHUTEIBHOE YCJIOBUE, COCTOSINEE B TOM, YTO IYTH WUIPOKOB JOJIXKHBI ITPOXO-
IUTh Yepe3 3apaHee OIpeie/IeHHbIe BepIInHbL. [[0CTPOEHHBII aaropuT™ HUCHOIB3YETCsT I pacdeTa
3HAYEHUI XapaKTEePUCTUIECKON (DYHKIIUU COOTBETCTBYIOIIEN KOOIMEPATUBHON UTPHI, YTO TMO3BOJISIET
3 PEKTUBHO BBIUKUCISATDL PA3/IMYHbIE ONTUMAJIBHBIE PEIIEHUs] KOOMepaTuBHON Teopuu. IIposenen
BBIYUCIUTENBHBI 9KCIEPUMEHT ¢ 26 y3j1amu, Ijis KOTOPBIX HafiZleHa ONTHMaJIbHAsg 000DIIeHHAS
TPAEeKTOpHUsA, U I Caydas TpexX UrpokoB ompereseH BekTop lllemmu. Bubaworp. 4 mass. W 5.
Tabur. 2.

Kamoueswie crosa: ceTu, KOOEPATUBHBIE UTPHI, ypaBHeHue bemnmana, Bektop [lemmn, xapakTe-
pucTuvdeckasi (pyHKIHS.

VIK 517.97+519.86

Kysuemos FO. A., Muuacosa O. B. O6ob1ieHHast MOZe/Ib 9KOHOMUYECKOrO POCTA C yde-
TOM HAKOILJIEHUs YeJsioBedecKoro kanuraia // Becru. C.-Ilerep6. yu-ra. Cep. 10. 2012. Bem. 4.
C. 46-57.

B pabore cdopmymmpoBana um ucciIeIOBaHA ABYXCEKTOPHAS MOJIEb SKOHOMUYIECKOTO POCTa
C y4YeTOM HAKOIUICHUS YeJIOBEYECKOro KamuTaja. JIjis mpeIiozKeHHON MOJIEIU YCTAHOBJIEHBI YCJIO-
BUSI CyIIECTBOBAHMsI TPaeKTOpHii coanancuposanHoro pocra (BGP-Tpaekropuii, /st KOTOPBIX TeM-
bl POCTA BCEX MEPEMEHHBIX MOCTOSHHDI) U YKA3aHbl HEKOTOPBIE KAUECTBEHHBIE OCOGEHHOCTH TaKUX
TpaekTopuii. [Ij1a mapaMeTpoB, XapaKTEePHBIX JIJIsi SKOHOMUKU PA3BUTBLIX CTPaH, IPOBEIEH aHAJIN3
KavdecTBeHHBbIX ocobennocreit BGP-tpaekropuil u JerajbHO mM3ydeHa CTPyKTypa (a3soBOro Ipo-
CTPAHCTBA B OKPECTHOCTU COCTOSIHUSI PABHOBECHUsSI, UCIOJIb3ys UMCJIEHHO-AHAJIUTUYECKHUE METOJIBI
B nmakere MatLab. Bubanorp. 14 nass. U. 7.

Karoueswie €a06a: IKOHOMUIECKHI POCT, U€JIOBEYECKUN KaIllUTaJ, TPAEKTOPHs COAJIaHCUPOBAH-
HOT'O pocCTa.

YIK 531:518:577

Hoeocenos B. C. K maremarudeckoii momesn neiicmekepa // Becrn. C.-Ilerep6. yH-ra.
Cep. 10. 2012. Bpi. 4. C. 58-64.

DJIeKTPUIECKUI MOTEHINA CepAIa reHepupyercs B P-kieTkax (meificMekepax — BOAUTEAX PUT-
Ma) B CHHYCHO-TIpesicepHOM y3uie (SA), Takske B IIpeJicepHO-2KelLy109H0M y3iie (AV) u raxe B Bo-
sokHax [lypkrabe. O6bIMHO aKTUBHBIA TOTeHIMA reHepupyeTcst B SA-y3ie. CHHYyCHO-TIPeICepIHbIIA
y3€JI PEICTaBIsAeT CODO KOMOK aBTOKOJIEOATEIbHBIX KJIETOK. Y Ka3aHHBbIE KJIETKHM PEryJIsipHO Ca-
MOBO30Y?K/IAI0TCsl, MHUIMAIU3UPYIOT aKTUBHBIA HOTEHIINAJ, KOTOPBI PACIPOCTPAHSIETCSI IO KOHIA
MIPOBOJISINEN CHCTEMBI Cep/lia. B HacTosIeil crarbe paccMaTpUBaeTCsl COeJIMHEHHEe MOHHOI'O BO3-
Oy KIeHnsi MeMOPAaHbI C HeJTNHERHBIM Au(dDY3UOHHBIM IPOIIECCOM U ITOCTPOEHA ABTOKOJIE0ATEIHbHAS
MaTeMaTrudecKasi MOJeNb IeficMeKepa Ha OCHOBE HeJMHeHHOH rpoBojgumoctr. Bubnauorp. 14 mass.

Karouesvie caosa: melicMeKep, aK TUBHBIHM ITOTEHIIMAJ, OEryIIiil HEPBHBIA UMITYJIbC.

VIIK 519.83

Cnob6oxaunnu H. M. O crpykrype nHdOpMaIy U TOIIOJIOTMA HA MHO>XECTBE TPAEKTO-
puii B MHOrOLIArOBBIX Urpax ¢ pasfeieHHbiMu guHamukamu // Becrn. C.-Ilerep6. yH-ra.
Cep. 10. 2012. Bpm. 4. C. 65-76.

st onrcanus MHGOPMUPOBAHHOCTH WI'POKA BIEPBBIE BBOJIUTCS IMOHSATHE HH(MOPMAIMOHHON
BEKTOP-QyHKIMKU. BriepBble TPUBOAUTCS aKCUOMATHKA MHOTOIIIANOBBIX UI'P C PA3JIeJIEHHBIMU JIMHA-
MUKaMH, OCHOBOM KOTODOI SIBJISIETCSI MOHSITUE WH(MOPMAIMOHHON Pa3peIIuMOCTH YITOPSII0YEHHOIO
1o urpokam Habopa mHPOPMAaIMOHHbIX hyHKImit. Jloka3piBaeTCcst TeopeMa 0 HEOOXOAMMBIX U TOCTA~
TOYHBIX YCJIOBUSIX KOMIIAKTHOCTH MHOXKECTBA TPAEKTOPUI UIPHI B Tomosioruu Tuxonosa. bubymorp.
6 Ha3B.
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Kanoueswie caosa: mHGOPMAITMOHHBIE BEKTOP-PYHKINN, THOOPMAIMOHHAS PA3PENINMOCTh, aK-
CHOMATUKA MHOTOIIIATOBBIX UTD C PA3J/Ie/IEHHBIMU JUHAMUKAMU, TOIOJIOTHUSI HA MHOYXKECTBE TPAEKTO-
puii.

VIIK 519.85

Tawmacsan I'. [II. 'paguenTusie MeTOAbI B BaApUAIMOHHON 3aj/iaue CO CBOGOAHBIMU KOH-
uamu // Becrn. C.-Ilerep6. yu-ta. Cep. 10. 2012. Bem. 4. C. 77-84.

B [1] npopemoncTpuposana 3deKTuBHAA TEXHUKA IIPUMEHEHUS HETJIAIKOrO aHAJIN3a U TEOPUH
TOYHBIX MTPAdHBIX (PYHKIUN B PENICHUN PA3JIMIHBIX 33129 BAaPUAIMOHHOTO UCUYUCIeHUs. B manHoi
paboTe IPEeICTABIIEHB PE3YJIbTAThl HCIIOJIb30BaHUs YKasaHHOro B [1] moaxona K 3amade co cBobox-
HbIMHU ([IOZBMKHBIMY) KOHIAMH. 110Iy9eHbl B «HOBOH» (hopMe HEOOXOAMMBIE YCJIOBUS IKCTPEMY-
Ma, a Ha UX OCHOBE IOCTPOEHBI YMCJIEHHBIE AJITOPUTMBI (IPAMbBIE METOJbI) HAUCKOPEHIIEro CIrycKa
¥ METOJI, CONPSI>KEHHBIX HampabjeHuit. I3 HUX s71eMeHTapHBIM 0Opa30M BBIBEIEHBI «E€CTECTBEHHBIE
KpaeBble yCJIOBUs». bubamorp. 8 Ha3B.

Karoueswie caosa: Tounbie mrpadubie QyHKINE, HETIQJIKANR aHAJIN3, BADUAIIMOHHOE UCIUCTICHUE,
€CTEeCTBEHHBIE KPAEBBIE YCJIOBUSI.

YIK 519.8

Yepusynany E. K. Ananus 3agaum crpororo h-oThejeHusi AByX MHoOXKecTB // BecrH.
C.-Tlerep6. yu-ta. Cep. 10. 2012. Bom. 4. C. 85-91.

PaccmaTpuBaeTcs 3a/iada CTPOrOro OT/EJIEHUs BBIIYKJIONH ODOJIOYKKM KOHEYHOIO MHOXKECTBa A
OT KOHEYHOro MHOXKecTBa B ¢ moMombio h runepriockocreit. /lammias 3a7ada cBe/ileHa K KOHETHOMY
qrciTy 3aJ1ad JMHEHOro nporpaMmupoBanus. bubanorp. 4 mass. Wi 8.

Karoueswie crosa: crporoe h-oTnesienune, JIMHEHRHOE IPOrPAaMMUPOBaHUE.

VK 681.3.067

Kypasaes A. E. MexaHu3M ceMaHTHYIECKOro aHAJIN3aTOpa 3alpOCOB K 6a3aM JaHHBIX
nHndopmarmoHubix cucrem // Becrn. C.-Tlerep6. yu-ta. Cep. 10. 2012. Bem. 4. C. 92-101.

PaccmarpuBaercs mpobiiema obOIieHusT omepaTropa TepMHHA A ¢ WH(MOPMAIMOHHON CUCTEMO
Ha TPOOJIEMHO-OIPAHUYIEHHOM ITOJIMHOXKECTBE €CTECTBEHHOTO sI3bIKa. lIpejraraercs MeXaHW3M ce-
MaHTHYECKOTO AHAJIN3ATOPa, OCYIIECTBIISIONIETO IMEPEBOJ 3alpoca K MHAMOOPMAIMOHHON cucTeme
C eCTeCTBEHHOro sizblka Ha SQL-momobHbIi si3bIk 3ampocoB cpeabl 1C: Ilpeanpusitue. [Ipusenena
6JI0K-cxeMa caMOOOyUeHNsI CeMaHTHYeCKOro aHajm3aropa. Bcs COBOKYIHOCTH 3alpOCOB Ha ecTe-
CTBEHHOM $I3bIKEe OTPDAaHUYEHA JBYMs KJIACCAMHU MIPE/JIOKEHIIT: TPOCThIEe BOIPOCUTEIbHbBIE U TIOOY/ TN~
TeJIbHBIE TIpe JIoXKeHus. [IpuBeIeHbl TPUMEpBI, Ha KOTOPBIX MOJIPOOHO PACCMOTPEHBI TAIBI TPeos-
pa3oBaHUsl 3alPOCOB C €CTECTBEHHOTrO si3blKa. bubsuorp. 5 nazs. Ui 9.

Kanouesvie crosa: ceMaHTUIECKU aHaan3, 6a3bl JAHHBIX, HHTEJLUIEKTYa IbHBI nHTEpdEiic, ecTe-
CTBEHHBIN SI3BIK.

YIK 004.434:004.42

Koszuos /. B., Asapckos A. B., Camouanuu A. B., [llesunosa F. A., Pomaunos-
ckuit K. 0. MomeabHO-OpueHTHPOBaHHBII MeTOA cHenudUuKanuu ToCyJapCTBEHHBIX
ycayr // Becru. C.-Ilerep6. yu-Ta. Cep. 10. 2012. Beur. 4. C. 102-116.

B nocnennee Bpemst akTUBHO Pa3BUBAIOTCsI WCCJIEIOBAHUs U IPAKTUYECKHE Pa3paboTKu B 00sIa-
CTH 3JIEKTPOHHOTO MIPABUTEBCTBA U 3JIEKTPOHHBIX TOCYIaPCTBEHHBIX yeayT. OIHAKO JI0 CHX TIOP OT-
CYTCTBYIOT Pa3BUTBIE CPEICTBa (POPMATBHON CrenmpUKaIuy roCyJapCTBEHHBIX YCIyT. Takue cpei-
CTBa MOIJIM ObI CYIIIECTBEHHO ITOMOYb IPHU pa3pabOTKe 3JEKTPOHHBIX YCJIYT, MMOCKOJIBKY CO3/aBae-
MbI€ C UX ITOMOIIBIO CIENU(MPUKAIIY JIerde 00CYKIATh CO CIEIUaTUCTAMU [IPEJIMETHON 00JIaCTH, UC-
MPaBJISATb U YIYYIIaTh. 1aKKe BO3MOXKHBI BEPUMUKAIMS TAKUX CHEITUMUKAINN, aBTOMATHIECKAs
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reHepaIus MPOrPaMMHOTO KOJa M JIPYTHhe TPEUMYIIECTBA MO/IETbHO-OPHEHTUPOBAHHOTO MOIXOIA
K pa3paboTke mporpaMMHOro obecredennsi. OIHAKO HEITOCPEICTBEHHOE MCITOJIB30BAHIE MOJIE/TBHO-
OPUEHTUPOBAHHOIO MOAXOAAa — SI3BIKOB, METOINK, TPOTPAMMHBIX CPEICTB MOIEPKKN — 3aTPY/IHU-
TeJIbHO B BHUJY CBOeOOpa3msi 0OJaCTH TOCYAAPCTBEHHBIX CEPBUCOB. B maHHO# paboTe mpemjaraercs
aJIanTaIus MOJIeIbHO-OPUEHTUPOBAHHOTO TOIX0Ia K (DOPMAJIM3AINN TOCYIapCTBEHHBIX ycuayr. Me-
TOJ IOJIPa3yMeBaeT CO3JaHME OHTOJIOTUH JJIsi (DUKCAITIMN OCHOBHBIX MOHsATHIA. /lamee HA ocHOBaHHHU
9TOI OHTOJIOTHHU CTPOSITCS OMUCAHUS OTAEIbHBIX YCIyT. [yt KaxKaoit yCiyru CO30ai0TCs MOIEb IPO-
necca (Horanust BPMN), nepapxudeckast MOJesIb JOKYMEHTOB (JuarpaMMbl BOSMOXKHOCTEH) U UH-
dopmanmonnas mozesb. [Ipencrabiena Takxke ampobamus Meroga B npoekre «Improving Social
Services», MocBsieHHOM (POPMATU3AIUA TOCYAAPCTBEHHBIX yCIyr OUHIISAHINN, UCTIOIb3yEeMbIX PYC-
CKUMU TYyPUCTAMU, & TaK¥Ke POCCHACKUX rOCYJAPCTBEHHBIX YCJIYT, BOCTPEOOBAHHBIX (PUHCKUMHU TY-
puctamu. bubmumorp. 33 mazs. . 5.

Knaoueswie crosa: MOIETbHO-OPHEHTUPOBaHHAS Pa3paboTKa MPOrPaMMHOrO ODecredeHusi, OH-
TOJIOTWH, TOCYJIaPCTBEHHBIE YCJIYTH, 9JEKTPOHHBIE TOCymapcTBeHHble yeiayru, BPMN, muarpammbr
BO3MOXKHOCTEMN.

VK 517.929.2

CymaueBa B. A. H, HopMa nepesaTo4YHOl (pyHKIMN ypaBHeHUusI HEUTPaJIbHOro TUna //
Becru. C.-Ilerep6. yu-ta. Cep. 10. 2012. Bom. 4. C. 117-123.

PaccmarpuBaercs mpobieMa BBIYUCIEHNsST HOPMBI IEPEIATOYHON DYHKIINY yPABHEHU C 3aIa3-
JBIBAHUSIMU HEWTpabHOro Tuma. VI3 Teopuu OOBIKHOBEHHBIX MU HepEeHITNaIbHBIX YPaBHEHNA 13-
BECTHO, 4TO Hz HOpMa IE€PeIaTOYHON (DYHKIINN JTUHEHHON CTAIMOHAPHON CHCTEMBI MOXKET OBITH
BBIYUCJIEHA C TTOMOIIBIO PENIeHNsT BCIOMOTATEIbHOTO MATPUYHOTO ypaBHenus JIamnynosa. [lomyaen-
HBII Pe3yJIBTAT AaHAJIOIMYEH M3BECTHOMY: BBIPAXKEHUE JIJIsT HOPMBI COJIEPYKUT TOJTHKO KOI(MDPUITHEHTHI
HMCXOJHOTO YPaBHEHUS U 3HAYEHUS CIENUAIbHON (DYHKIINN, SBIAIONIECs 0000menneM Teopun JIs-
IIYHOBa Ha CUCTEMBI C 3aIa3IblBaHusIMU. B paboTe mpeicTaB/ieHbl siBHAsT (POPMYJIa BEIYUCTeHUsST Ho
HOPMBI U CIOCO0 HAXO0XKIeHus1 pyHKIWHU JISImyHOBa, KOTOpasl MOJHOCTBIO OMPEIEISIET STO BhIPaXKe-
aue. bubsmorp. 4 Ha3B.

Kmouesvie caosa: iepenarodnas MyHKIUsI, 3ala3/IbIBaHUs, {2 HOPMA.



SUMMARIES

Vishnevskit V. E., Zubov A. V., Ivanova O. A. Pade approximant as a solution of Cauchy
problem // Vestnik St. Petersburg University. Ser. 10. 2012. Issue 4. P. 3-17.

Analytical algorithms of Pade approximants which is used to solve Cauchy problem known to
be holomorphic in a certain given set D;(2°, o), where the set is not conform equivalent to circle
are described.

Key words: differential equalization, Pade approximation, the conformal transformations, many
special.
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Mathematical models of single populations on an unlimited trophic resource, located on the line,
or occupying the interconnected habitats are considered in this article. To describe the population
in the first case the evolution equation is used, the system of ordinary differential equations is used
in the second case. Problems for the generalized logistic population and population Ollie are solved.
The solution of the static equation on a bounded interval is represented in quadratures for different
boundary conditions. Conditions of possible existence of periodic solutions on the infinite line for
population Ollie are found. The stability of homogeneous states is investigated. Conditions under
which the trivial solution can be stable are obtained. Possibility of the existence several stable
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Karelin V. V. One approach to the problem of estimating parameters of a dynamical
system under uncertainty // Vestnik St. Petersburg University. Ser. 10. 2012. Issue 4. P. 31-36.

In the paper, we consider problem of finding parameters of a dynamical system when the input
of the measuring device is a affected by a limited disturbance. To describe such a system, differential
inclusions are used. To solve the problem stated, the Pontryagin maximum principle was employed,
and, a result, the linear system was reduced to an unconstrained optimization problem, for which
necessary optimality conditions were obtained and an algorithm for its solution was derived.
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Karpov M. I., Petrosyan L. A. Cooperative solutions in communication games // Vestnik
St. Petersburg University. Ser. 10. 2012. Issue 4. P. 37-45.

The computational algorithm for finding the shortest trajectory connecting some set of initial
vertices with some set of terminal vertices is proposed. The trajectory may consist of paths having
common edges. The cost of passing through a common edge enters the total cost of trantistion
only once. The additional condition that the paths of the players need to contain predefined
vertices is introduced. The algorithm built is used to compute the value of a characteristic function
of corresponding cooperative game, this lets effectively compute different optimal solutions of
cooperative theory. The computational experiment with 26 vertices is held in the research, and
the Shapley value for the case with three players is computed.
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Kuznetsov Yu. A., Michasova O. V. The generalized model of economic growth with
human capital accumulation // Vestnik St. Petersburg University. Ser. 10. 2012. Issue 4.
P. 46-57.

The generalized model of economic growth with human capital accumulation is proposed and
studied in the article. The existence of a balanced growth path (BGP, the trajectory with constant
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growth rates of all variables) can be proved for the model. The paper identifies the conditions of
existence and some qualitative features of the paths. The study of the BGP qualitative features, as
well as the detailed study of the structure of the phase space in a neighborhood of a steady-state
for the set of parameters which are typical for the developed economies, were carried out using
numerical and analytical methods with MatLab.
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Novoselov V. S. On the mathematical model of a pacemaker // Vestnik St. Petersburg
University. Ser. 10. 2012. Issue 4. P. 58-64.

The elektrical potential of the Heart is generated in the P-cells (pacemakers synchrony) by the
sinoatrial node (SA), too by the atrioventricular node (AV), even be able by the Purkinje fibers.
The action potential usually is generated by the SA node. The sinoatrial node is a elump of self-
osciallatory gells. There cells fire regulary the cardiac conduction system. In this article we show
that when an ionic exictable membrane is incorporated into a nonlinear diffusion process and the
self-oscillatory mathematical model of the pacemaker on the basis of the nonlinear conductance is
constructed.
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Slobozhanin N. M. On information structure and topology on a set of trajectories
in multistage games with separated dynamics // Vestnik St. Petersburg University. Ser. 10.
2012. Issue 4. P. 65-76.

To describe the information of a player the concept of information vector-function is introduced
for the first time. Also for the first time the axiomatics of multistage games with separated dynamics
the base of which is the concept of information solvability of an ordered according to players
collection of information functions is given. The theorem on necessary and sufficient conditions
of compactness of a game trajectories set in Tikhonov topology is proved.
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games with separated dynamics, topology on the set of a game trajectories.

Tamasyan G. Sh. Gradient methods in the variational problem with free ends //
Vestnik St. Petersburg University. Ser. 10. 2012. Issue 4. P. 77-84.

The efficiency of techniques of nonsmooth analysis and the theory of exact penalty functions
for solving various problems of the calculus of variations was demonstrated in [1]. In this paper,
some results of application of the approach described in [1] to the problem with free ends are
presented. A “new” form of necessary conditions is obtained, and, based on them, new numerical
algorithms (direct methods) of steepest descent and conjugate directions are constructed. The
“natural boundary conditions” are derived in an elementary way from them.

Key words: exact penalty functions, nonsmooth analysis, calculus of variations, natural
boundary conditions.

Cherneutsanu E. K. Analysis of the problem of h-polyhedral separability of two sets //
Vestnik St. Petersburg University. Ser. 10. 2012. Issue 4. P. 85-91.

The problem of strict separation of the convex hull of a finite set A on a finite set B by using
h of hyperplanes is considered. This problem is reduced to a finite number of linear programming
problems.

Key words: h-polyhedral separability, linear programming.

Zhuravlev A. E. Queries semantic analyzer to information systems databases techno-
logy // Vestnik St. Petersburg University. Ser. 10. 2012. Issue 4. P. 92-101.

This article discusses organization of the terminal operator and information system dialogue on
a subset of natural language, containing interrogative and incentive offers. The natural language

131



translator to SQL-like query language of the information system are offered. It is built on the basis
of the semantic analyzer. Shows a self-learning semantic analyzer block-diagram, and there are some
examples illustrating detailed stages of its operation.

Key words: semantic analysis, databases, intelligent interface, natural language.

Koznov D. V., Azarskov A. V., Samochadin A. V., Chevzova J. A., Romanovsky K. Yu. A
model-driven approach for government services specification // Vestnik St. Petersburg
University. Ser. 10. 2012. Issue 4. P. 102-116.

There is a lot of research and practical activities in e-government area at the moment. However,
it still lacks methods for formal specification of e-government services. Such methods might
significantly help in e-government services development due to simplification of discussions and
validation of specifications: domain experts could perceive and check specifications easier than texts
or ready software. It should be also possible to generate target code and tests for e-government
services, to automatically verify specifications and get other benefits of model-driven development.
But it is uneasy to use model-driven techniques directly for the reason of the domain area specifics.
The most important one is a necessity of unified specification style of the different services of the
area (the same terms, document names, etc.). In this paper, we adapt the model-driven approach to
development of e-government services specifications. Following the method, ontology of the domain
should be developed. Basing on this ontology, the models of particular services of the domain should
be also created: behavior model (BPMN), document model (feature diagrams) and information
model (constraints, pieces of information etc.). We also describe how we used the method in Russian-
Finish project “Improving Social Services” that is dedicated to development of formal specifications
and Web-system for government services for Finns in Russia and Russians in Finland.

Key words: model-driven development, ontologies, government services, e-government services,
BPMN, feature diagrams.

Sumacheva V. A. The Hz norm of a transfer function of a neutral type equation //
Vestnik St. Petersburg University. Ser. 10. 2012. Issue 4. P. 117-123.

In this paper it is considered the problem of computing of a norm of a transfer function of a
neutral type time-delay equation. It is known, that the Lyapunov function can be used to compute
the Hz norm of linear time-invariant systems. This result is exactly the same: the Hz norm can
be find with use of coefficients of the equation and the Lyapunov function for time-delay systems.
In this work it is received the explicit expression for the Hz norm and the way to compute the
Lyapunov function.

Key words: transfer function, delays, Hz norm.
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