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GIS web applications. In particular, such functional requirements as universality of a method of data storage, flexibility of
formation of the user interface, possibility of integration of different JavaScript frameworks are marked. Also the architecture
and main functional blocks of the developed system such as tools for working with site sections, databases, performances,
etc. are discussed. Finally, a list of applications which were implemented on the base of presented software tools is provided.

AHAJIN3 SKOHOMMUMKH PETHOHA HA OCHOBE
MHOTI'OKPUTEPUAJIBHOU MATEMATUYECKOU MOAEJIN

Mengenes A.B., CmoabsinunoB A.B., ABpoBa JI.C., Konecuukona E.T.

Kemeposcknit punman @I'BOY BIIO «MockoBCKHiA TOCYIapCTBEHHBIH YHHBEPCUTET SKOHOMUKH,
cTatuctuku u uHGopmatukm» (650024, Kemepono, yn. Kocmuueckas, 6a)

W3yueHne KPyIHBIX COLMAIEHO-IKOHOMHYECKUX CHCTEM HEBO3MOXKHO OCYIIECTBHTH 0€3 MX CHCTEMHOIO aHaJH-
3a, 9T0 TpedyeT pa3paboTKH MHOTOKPUTEPUATBHBIX MaTeMaTHIECKUX MOZIENeil, CTIOCOOHBIX, 10 KpaifHel Mepe, oTcie-
JUTH OaJlaHCBHl MaTePUATIBHBIX 1 JICHEKHBIX [TOTOKOB B MOJICHCTEMAX BO M30eaHHe KPUZUCHBIX SIBIICHUI B SKOHOMH-
ke, puHaHCcax n obmiecTBe. B cTaThe MpHBEIeHO ONMMCAHKE CONCPXKATEIPHON U MAaTeMaTHIeCKOH MOCTAHOBKH 3a1a4n
OLICHKU (P (PEKTHBHOCTH Pa3BUTHs TAKOIl CIIOKHOM COIMANTbHO-I)KOHOMHYECKOH CHCTEMBI, Kak pervoH. [IpuBogurcs
MOZIENIb PETHOHA C MATHIO YKOHOMHUYECKHMH areHTaMU — HMPOU3BOIUTENIEM, TOTpeduTeneM, (PUHAHCOBBIM, KOMMEp-
YECKHM CEKTOpaMHU U YIPaBIIAIOIINUM LEHTPOM. Mojeiab UMeeT CTaTHUSCKUM U JTMHEHHBIH XapakTep, YTo MO3BOJIAET
paccuuThIBaTh Ha ee A(P(HEKTUBHBIN TCOPETUIECKHI 1 YUCICHHBINH aHamm3. JlaeTcst BOSMOXKHAS cofepKaTenbHas TPaK-
TOBKA MCIIOJIb3yeMbIX OTPAaHUYEHHUIL, a TaKKe 00CYKIAeTCsl MTOAXO0/] U aIrOPUTMBI aHAJIHM3a TOCTPOCHHOMH MOJIEIIH.

ANALYSIS OF REGIONAL ECONOMY ON THE BASIS
OF MULTI-OBJECTIVE MATHEMATICAL MODEL

Medvedev A.V., Smolyaninov A.V., Avrova L.S., Kolesnikova E.G.

Kemerovo branch of The Moscow State University of Economics, statistics and Informatics
(650024, Kemerovo, Kosmicheskaya st., 6a)

Study of the socio-economic systems cannot be done without a system analysis that requires the development of
multiobjective mathematical models that can, at least, track balances material and cash flows in subsystems in order to
avoid the crisis phenomena in the economy, finance and society. The article offered the description meaningful mathematical
statement of a problem and assess the effectiveness of such a complex socio-economic system as a region. The model of a
region with five economic agents -producer, consumer, financial and trade sectors, and the manager centre is described. The
model is static and linear in nature that allows you to count on its efficient theoretical and numerical analysis. A possible
interpretations of content restrictions are given, and also the approach and model analysis algorithms is discussed.

3AJIAYY OBPABOTKH JETAJIEN CO CJOXHBIM TEXHOJOI'MYECKAM MAPIIPYTOM
Mesxenxas M.A.!, CepBax B.B.
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(644099, r. Omck, ya. [leBuosa, 13), e-mail: svv_usa@rambler.ru

B mocnennee Bpemst mpocThie KOHBEHEPHBIE CUCTEMBI BCE Yallle 3aMEHSIOTCS Ha BRICOKOTEXHOJIOTHUECKUE THO-
KHE TIPOU3BOJICTBEHHBIC JINHUH. DTO MOXHO O0BSICHUTH BBICOKOW MOOMIIBHOCTBIO SKOHOMHKH, YaCTOH CMEHSAEMOCTHIO
W COBEPIICHCTBOBAHHEM NMPOXYKINHU. [ HOKOCTh NMHUI 00eCIIeunBaeTCs 3a CYET BHEAPECHUS JOPOTOCTOSIIUX MHOTO-
(yHKIHOHATBHBIX pabounx craHimid. Takoe 000pyIOBaHKE MO3BOJISET BBHIIOIHATH HECKOJIBKO PA3IMYHBIX OMCPAIHid
U TI03TOMY MOJKET HCIIOIB30BaThCSl B MapLIpyTe 00padOTKH AeTasieii MHOrOKpaTHO. DTO MPUBOAUT K 3aadaM, B KO-
TOPBIX 00pabOTKa KXKIOW JeTaIH MPOXOJUT CIOKHBIH TEXHOIOTHYCCKUNA MapIIpyT, C MOBTOPHBIM HCIIOJIb30BAHUEM
HEKOTOoporo obopynoBanus. B pabore nmpoBeeH aHaINU3 TPYIHOCTH PEIICHHS TAKUX 33134 C PAa3IUYHBIMU KPUTEPUIMHI
W OTpaHHYCHUSAME. PaccMaTprBaeTCst BOMPOC UCIIONB30BaAHMS IMKIMYCCKUX PACIUCAHUN TIPH MUHUMHU3AIHH O0IIEro
BpeMeHH 00paOOTKH OHOTHUIIHBIX JeTajieil. BBeneHO MoHATHE NepHOTUYECKUX PACHIICAHUA, OIUCHIBAIOTCS X HEI0-
CTaTKH U npeumyiecTna. [IpeiokeHsl aropuT™Mbl pelieH sl MOCTaBICHHBIX 3a/1a4.

PROCESSING OF JOBS WITH THE COMPLEX TECHNOLOGICAL ROUTE
Mezhetskaya M.A.!, Servakh V.V.?
1 «Omsk State University of F.M. Dostoyevsky», Omsk, Russia (644077, Omsk, av. Mira, 55-a), 1283@mail.ru
2 «Omsk Branch of Sobolev Institute Mathematics of SB RAS», Omsk, Russia

(644099, Omsk, st. Pevtsova, 13), e-mail: svv_usa@rambler.ru

Simple conveyor systems are replaced by the high-tech flexible production lines on the last time. This fact can
be explained by high mobility of the economy, the frequent turnover and improvement of the products. The flexibility
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of'the lines is ensured through the introduction of expensive multi-function workstations. Such equipment allows us to
perform a number of different operations and therefore can be used in the treatment of details many times. This leads
to problems in which the processing of each detail is undergoing a complicated technological route, with re-using some
of the equipment. This paper analyzes the difficulties of solving such tasks to different criteria and limitations. We
research cyclic scheduling which minimizing the total time of treatment of typical details. We introduce the concept of
periodic schedules, describe their advantages and disadvantages. We offer different algorithms of solving tasks.

TEOPEMA CYIHECTBOBAHUA U EAMHCTBEHHOCTH PELHEHUSI
HAYAJIBHO-KPAEBOU 3ATAY Y, OITUCBIBAIOLIEN TEYEHUSI I'A3A
B YCJIOBUAX AEUCTBUA CUJI TATOTEHUSA U KOPUOJIUCA

Me3senneB A.B.

OI'BOY BIIO «Ypanbckuii ToCyIapCTBEHHBIN YHHBEPCUTET My Tel cooOmeHus», ExarepunOypr, Poccns
(620034, r. ExatepunOypr, yi1. Konmoropoga, 66), e-mail: amezen@yandex.ru

Jloka3bIBaeTCs CylECTBOBAHUE U €JUHCTBEHHOCTh aHAJIMTUYECKOTO PELICHUs 3aaud ra30BOM AMHAMUKH O
pacmaje crnennagbHOTO pa3peiBa. JlaHHas 3a/1adua MOJEIUPYET HCTEUCHHE ra3a B BaKyyM. B neit paccmarpusarorcst
TpeXMepHbIE H33HTPONNUECKNE TEUSHUs OTUTPOITHOIO ra3a B yCIOBUAX JeicTBUs cuil TaroTenus u Kopuonuca.
IIpennonaraercs, 4To B HaYaJIbHBI MOMEHT BPEMEHU HEKOTOpas TPEXMEpHas MOBEpXHOCTh [' oTaensder uneanb-
HBIN MTOJIMTPOIHBIN ra3 OT BakyyMa. B TOT ke MOMEHT BpeMeHH OBEPXHOCTh I" MTHOBEHHO pa3pylIaeTcs U mpo-
MCXOJIUT UCTEUCHHE YaCTH raza B BaKyyM. Bo3MyIieHusi, BO3HUKIINE B (OHOBOM TEUCHUH B Pe3yJIbTaTe MTHOBEH-
HOTO pa3pyIIeHHs] HOBEPXHOCTH I, pacipocTpaHSIOTCs B BUAE BOIHBI pazpeskeHus. [Ipn 3ToM BoiHa pa3pexeHus
orzeneHa ot GpoHOBOro TeyeHus rpanuuei I'l — moBepxHocThIO cinaboro paspsiBa. [IOCTPOCH 3aKOH ABHKEHHS
I'l. loxa3zaHa TeopeMa CyleCTBOBAHUS U CIUHCTBEHHOCTH PELICHMS HaualbHO-KPAeBOH 3ajauu, OMUChIBAOLICH
TpexXMepHbIe TeUeHHs T'a3a B OKPECTHOCTHU 3BYKOBOH xapaktepuctuku ['1. Jloka3aTenbcTBO TEOPEMBI COCTOUT B
CBEJCHUM K TEOpPEME O CYIIECTBOBAHMU €AMHCTBEHHOI'O aHAJIUTUYECKOIO PELICHHs Y XapaKTepUCTUYECKOH 3a-
naun Komm cranmzapTHOTO BHIA.

THE THEOREM OF EXISTENCE AND UNIQUENESS OF SOLUTION
FOR INITIAL BOUNDARY VALUE PROBLEM, DESCRIBING THE GAS FLOWS
UNDER THE FORCES OF GRAVITY AND THE CORIOLIS

Mezentsev A.V.

Ural State University of rail way transport, Ekaterinburg, Russia
(620034, street Kolmogorov, 66), e-mail: amezen@yandex.ru

The existence and uniqueness of analytic solution for gas dynamic problem on break-up of special discontinuity
are proved. This problem models the gas outflow into a vacuum. It deals with three-dimensional isentropic polytropic
gas flow under the forces of gravity and the Coriolis. Assume that, at initial time a three-dimensional surface I"
separates ideal politropic gas from a vacuum. At the same time, surface I" breaks instantly, and part of the gas flows into
a vacuum. Disturbances occurred in the background during the instant destruction of the surface, shall be distributed
in the form of waves of rarefaction. The wave of rarefaction is separated from the background of the border I'l surface
of weak discontinuity. The law of movement of I'1 is constructed. The theorem of existence and unique of solution for
initial-boundary value problem, describing three-dimensional gas flows in the neighborhood of sound characteristic I'1
is proved. The proof of the theorem consist in reduce to the theorem of existence and unique of analitic solution for
characteristic Cauchy problem in standart form.

Ob OIHOM HEJIMHEMHOM METOJAE OBPABOTKHA MU30BPAKEHUN
MeanentbeBa O.B., Adaynnaes A.P.

DenepanbHOE rOCyIapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICILIETO
npodeccrnonazbHOro odpasoBanus «IlepMcknii HaMOHANBHBIH HCCIISIOBATEIECKHI TOTUTEXHUYSCKUI
yHuBepcute™, Ilepmp, Poccus (614990, [lepmcknii xpai, T. Ilepms - ['CIT, Komcomonbekuii mpocnekT, 1. 29),
e-mail:h.m@pstu.ru, lica90@mail.ru

JlaHHas cTaThANOCBAIICHA TpodIeMe 00paboTku n3o0pakeHid. B paboTe mpeanaraercssi HOBBI HEJTHHECHHBIN
METOJ [TOJTHOM HeJIMHEeHHOH 00paboTKH [M(POBBIX LIBETHBIX U ITOJYTOHOBBIX H300paKeHUIT JUTsl yITyUILICHUS Ka4eCTBa.
Ilo cpaBHEHUIO C M3BECTHBIM METOAOM MEIHAHHOW (PHIIBTpAINy, KOTOPHIH UMEET Psf CYIIECTBEHHBIX HEJOCTATKOB,
TaKUX KaK pa3MbITUE IPaHHUL], HOTEPs APKOCTHU U JIP., METO, IPEATIOKCHHBIN B paboTe, O3BOJISET JTy4lle H30aBIAThCS
OT HEXEJATSNILHBIX TIOMEX H ITYMOBBIX COCTABIISIONINX: COXPAHACTCS YeTKOCTh M KOHTPACTHOCTH, BOCCTAHABIMBAIOTCS
MeJIKUE JeTaay n3o0paxeHus. [IpemioxeHHbli aJropuTM ABJsIeTCsl OpPUCHTUPOBAHHBIM. B cTaThe mpuBeieH cpaBHU-
TEIBHBIN aHAIN3 TECTOBOTO MPUMEHEHUs MPOTPAaMMHOTO MPOMYKTa, PEan3yIOIero ONUCAHHBIM alnropuTM. Takxe
HPEUI0KEH HOBBIH 00BbEKTHBHBIM METO/I OLIEHKH KauecTBa 00paboTKH M(PPOBBIX H300paXkeHn i, 0CHOBAHHBIN Ha aHa-
JM3e 3HAUYCHUH AUCTICPCH 10 U TTociie 00pabOTKH HCCIeyeMOro 0ObeKTa.

HAYYHOE OBO3PEHUE Nel



