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PROGRAM FOR PROBABILITY-TIME CHARACTERISTICS CALCULATION
IN MULTICHANNEL QUEUEING SYSTEMS WITH «WARM-UP»
AND ITS TESTING APPROACH
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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.
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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.
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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.
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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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