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For the queueing systems (QS) with «warm-up» a software package has been developed, which enables the
calculation of the probability-time characteristics based on the intensity matrix of transitions between microstates
of the system. A distinctive feature of the complex is the use of the input data in a matrix form, providing versatility
in the analysis of different classes of QS.The paper describes the structure and functions of the complex, as well
as the cross-testing results obtained for models with «warm-up» and approximated by two-phase hyperexponential
distribution and two-phase generalized Erlang distribution. Software package allows to improve the accuracy of the
probability-time characteristics by taking into account the influence of the «warm-up». The package is also applicable
for the calculation of probability-time characteristics of other classes of QS. Favorable package features are complex
integration capabilities for programmers and use of multi-Markov queuing in calculations.

PACUET HECTAIIMOHAPHBIX TEMITEPATYPHBIX PEXKUMOB BO3YIIHBIX JIUHAN
SJEKTPONEPEJAYN C YYETOM HEJIMHEMHOCTHU MPOLHECCOB TEIIVTIOOBMEHA

I'mpuun C.C., I'opronos B.H., buryn A.f1.

OI'bBOY BIIO «OMckuii rocynapcTBeHHBII TeXHUUECKUH yHUBepcuTeT», OMcK, Poccust
(644050, . Omck, ip. Mupa, 11), e-mail: stansg@mail.ru

PaccMmoTpeH HOBBIH OAXO/ K pacyeTy HecTallMOHAPHBIX TeMIIEPaTypHBIX PEKUMOB BO3AYILIHBIX JIUHUIN JIEKTPO-
Tiepeaun, OCHOBAHHBIN Ha MPUONIKEHHOM aHATMTHYECKOM pelieHnn U GepeHnnanIsHoro ypaBHEeH S Harpesa. Jlan-
HOE ypaBHEHUE HEJIMHEHHO, TaK KaK COJIEPIKUT YSTBEPTYIO CTeIeHb aOCOIIOTHO TeMIepaTypsl mposoja. B npemiara-
€MOM TIOJIXOJI€ OCYIIECTBISIETCS MOHIKEHNE CTETICHN TEMIIEPaTyphl 10 BTOPOH IO METOAY HAaMMEHBIINX KBAJPAaTOB B
aHaynrHdeckoil popme. IIpeoOpaszoBaHHOE ypaBHEHHE MMEET JOCTATOYHO IPOCTOE 00IIee pEelIeHHE, ONpeaeiIeMoe
4eTHIPhM MapamMmeTpamu. CpaBHATEIbHBIC PACIETHI OKA3aJIH, YTO 3HAUCHNUS TEMIIEPATyPHI IPOBOAA B II000H MOMEHT
BPEMEHH, I1OJIyYEHHBIE NIPEUIaracMbIM METOJOM U IIyTEM YUCJICHHOTO PEIeHHs UCXOJHOIO YpaBHEHHUs], IPAKTUYECKU
HE OTIIMYAIOTCS APYT OT Apyra. Pa3paboTaHHbIN METOA MOXKET OBITH HCTIOIB30BaH IIPH IIPOBEPKE A0y CTUMOCTH TEILIO-
BOTO PEKUMA JIMHUU B YCJIOBUAX U3MEHSIOUICHCS HArpy3KH, a TAKKe [Vl pacyeTa II0Tepb SHEPrUU.

CALCULATION OF UNSTEADY TEMPERATURE REGIMES OF OVERHEAD POWER
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A new approach to the calculation of time-dependent temperature regimes of overhead power lines, based on an
approximate analytical solution of the differential equation of heat. This equation is nonlinear, as it contains the fourth
power of the absolute temperature of the wire. The proposed approach is performed lowering the temperature to a
second degree least squares in analytical form. Transformed equation is fairly simple general solution, defined by four
parameters. Comparative calculations show that the temperature of the wire at any time by the inventive method and
by numerical solutions of the original equation, practically do not differ from each other. The developed method can be
used for validation of the thermal regime of the line in a changing load, as well as for the calculation of the energy loss.

OBECIIEYEHUE HAJJEXKHOCTHU ITPU MOATI'OTOBKE K TACCAXKUPCKHUM
HEPEBO3KAM NOJABHUKHOI'O COCTABA ABTOTPAHCIIOPTHOI'O NTPEAITPUATUA
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TpaHCTIOPT MPUHAATIEKUT OAHON U3 CaMBIX OOJBIINX M CIOXKHBIX CHCTEM, C KOTOPBIMU MPUXOAUTHCS HMETh JETI0
B OpraHW3alUy >KU3HU obmiecTBa. [TOMCKH ONTUMANBHBIX PEIICHHUH, MO3BOJISIOINX CIIPABUTHCS C HEOOXOAMMBIMHU
NIepeBO3KAMU NP MUHUMAIBHBIX 3aTpaTax CPEACTB, B HACTOAIIEE BPEMs — OfIHA U3 HEHTPAIbHBIX 3a7ad. [IpogykTom
OCHOBHOM JIeTeJIbHOCTH TPAHCIIOPTHOI'O MPEALIPUATHS SBIIACTCS OKa3aHUE TPAHCIIOPTHBIX YCIIYT. DTH YCIYTH HE MO-
TYT OCYHIECTBIAThCA Oe3 0OecTIeueH s HaJIeXHOCTH aBTOTPAHCIIOPTHBIX CPeAcTB. [1oBbIIIeHNe HaaeKHOCTH TTIOBHK-
HOT'O U BOJUTEJIBCKOI'O COCTaBa SIBJSCTCS OJHUM U3 HAIIPABJICHUH 110 yIy4llICHUIO KaueCTBa TPAHCIIOPTHBIX YCIYT. Jlns
TIOBBIIIEHHS KaUeCTBA PECYPCOB, UCIIONB3YEMbIX B TACCAXKUPCKHUX MEPEBO3KAX, HEOOXOIMMA METOANKA, TTO3BOJISIONIAs
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HE TOJIBKO OLICHHUTH MX YPOBEHB, HO U MO3BOJISAIONIAS YIIPABJIATH MPOIIECCOM X MOATOTOBKHU. B 3T0# cTaThe mpeacTas-
JIeHA METOMKA ONTUMHU3AIINH HAJEKHOCTH TTOJBHKHOTO U BOAUTEIHCKOTO COCTAaBa Yepe3 HaXOKICHHE MUHUMAITbHBIX
3arpar Ha UX MOATOTOBKY, OCHOBaHHAsl Ha MPOILIECCHOM Mojaxojue MexayHapogaHoro crannapra ISO cepuu 9000. B
pe3yabTare MpOoBEACHHON PabOThl OBUTH OIMPEISICHBI 3HAYEHHSI CUITBI BIMSHUS 00€CHEUNBAOIINX MIPOLECCOB HA Ha-
JISKHOCTh TIOIBUYKHOTO U BOJMTEILCKOTO COCTABa, /ISl PEIICHHS 3aaul ONTHMHU3AIMK. YTO MO3BOJIUIIO OMPEICIUTh
COOTHOIIIEHHE TIOKa3aTeneil 6e30MacHOCTH, KOM(MOPTHOCTH U HAIEKHOCTH ISl JOCTHKCHUSI HEOOXOIUMOTO YPOBHSI
HaJIC)KHOCTH MPH TIOATOTOBKE K OCYIIECTBICHHIO MACCAKUPCKHUX MEPEBO30K.
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Transport belongs to one of the biggest and difficult systems with which to have to deal in the organization of life
of society. Searches of the optimum decisions allowing to cope with necessary transportations at the minimum expenses
of means, now — one of the central tasks. A product of primary activity of transport enterprise is rendering transport
services. These services can’t be carried out without ensuring reliability of vehicles. Increase of reliability of rolling and
driver’s stock is one of the directions on improvement of quality of transport services. The technique allowing not only
to estimate their level, but also allowing to operate process of their preparation is necessary for improvement of quality
of the resources used in passenger traffic. The technique, optimization of reliability of rolling and driver’s stock through
finding of the minimum costs of their preparation based on process approach of the international ISO standard of a
series 9000 is presented in this article. As a result of the carried-out work values of force of influence of the providing
processes on reliability of rolling and driver’s stock, for the solution of a problem of optimization were defined. That
allowed to define a ratio of indicators of safety, comfort and reliability for achievement of necessary level of reliability
by preparation for implementation of passenger traffic.
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IpencraBiaeHbl pe3y/bTaThl PACUETOB IPYHTOBOIO OCHOBAHHS MHOTOYTOJIBHBIX (DYHIaAMEHTOB. B COBpeMEHHBIX
CTPOUTENBHBIX HOPMAX M MpaBHJIaX HE PacCMaTPUBAETCS pacuyeT (pyHIaMEHTOB CIOKHON MHOTOYTOJIBbHON (OPMBI C
y4EeTOM MX B3aHMMHOTO BIUSHUS. B3anMHoe BinsiHue GyHIaAMEHTOB CIOKHOM KOH(GUTIYpAIIUH IO 3JI€BaTOPbI aHAJIH-
THYECKUMH METOJJaMHU IIPOU3BECTH HE MPEACTABIISICTCS BO3MOKHBIM. L{e)1b10 mpoBeieHHOI paboTEI SIBIIsIach OILIEHKA
HanpsDKeHAN 1 AeopMaIiii B OCHOBaHHH (yHIaMEHTOB dJeBaTopa KOHCTpYKUui narckoil komnaanu SKIOLD A/S
B MECTHBIX MH)XXEHEPHO-TEOJIOTMYECKHX YCIOBHSAX. B reoIorHuecKoM CTPOCHUH IUIOIMIAAKH MPUHUMAIOT y4acTHe
9ITIOBHAJIBHO-/ICITIOBHAJIbHBIC YETBEPTUYHBIC OTIOKCHUS, MOACTHIAEMbIC OTIOKECHHSIMH BEPXHETATApPCKOTO spyca
BepxHeil nepmMu. OJTHOBPEMEHHBIN y4eT MPOYHOCTHHIX M Je(OPMAIIMOHHBIX CBOIMCTB I'pYHTa B pacueTax Hamps-
KEHHO-/1e()OPMHUPOBAHHOTO COCTOSTHUSI OCHOBAHHH OB OCYIECTBIICH B PEIICHUH MPOCTPAHCTBEHHOH yrpyromia-
ctryeckoii 3agaun MKD. B kauecTBe ycIOBUS TEKy4eCTH NMPH PELICHUH 3a/1a4H ObIJIO MPUHSTO YCIOBHE MpEIesb-
Horo paBHoBecusi Mopa-Kynona. CTyneHn Harpy3Kku KOppeIupyloT ¢ 00pa3oBaHHEM 30H NPEIeIbHOTO PABHOBECUS
B OCHOBaHHH U NEPEXOOM IPYHTA U3 YIPYTOro COCTOSHHUS B yHpyromiactuueckoe. [IpoBeieHHbIE HCCIIeT0BaHUs
MOATBEPIKIAIOT 1eTIec000pa3sHOCTh MPOCKTHPOBaHUS (YHIAMEHTOB MO MPEIEIbHO JOMYCTUMBIM ocaakaM. CraTbs
npejHa3Ha4YeHa JJIsl CHEeNHAINCTOB B 001aCTH MPOMBIIIJICHHOTO U IPaXKJaHCKOTO CTPOUTEILCTBA U HHKEHEPOB-TE0-
TEXHUKOB.
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This article reviews the calculation issues of the bases and foundations with the irregular footing shape.
Normative documents do not allow to estimate the stress-strain state of bases of the complex shape foundations
with their mutual influence. The purpose of work is to investigate the distribution of stresses and strains in the core
foundation for elevator Danish company SKIOLD A/S for the actual geological conditions. The geological structure
of the site involved eluvial-talus Quaternary deposits underlained by sediments of the upper-tatar tier of the Upper
Permian. Finite element method was used to solve an issue with the spatial elastic-plastic parameters. As a condition
of limit equilibrium accepted yield criterion (strength) of the Mohr-Coulomb. The calculation was made using the
step procedure of loading, taking into account the strength and deformation properties of the soil at the bottom.
Research undertaken also indicates the ability to calculate the foundations with the complex shape by maximum
permissible settlements, using the proposed method. This article seems to be interesting to those who work in the
field of building construction and geotechnics engineering.
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