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of the organisation of correspondence course on an example of Tomsk polytechnic university as a part of 4 institutes
is spent: natural resources, power, physicists of high process engineerings and not destroying control. Very weak
correlation and highly significant distinction between outcomes EC and EXAM with essential excess of outcomes
EXAM over EC (on the average on 1,5 points) is noted. On the basis of an one-factor analysis of variance (rank
criterion of Kraskela-Uollisa and parametrical F-criterion) the conclusion about statistically significant (0,005 <p<0,05)
heterogeneity of outcomes EC and strongly significant (0,0005 <p<0,005) heterogeneity of outcomes EXAM on a
population of institutes is drawn. To an estimation of distinctions between outcomes EC and EXAM on each institute
were applied a parametrical analysis of variance with repeated measurements and rank criterion of Vilkoksona for
dependent BeIGOpOK. As a result distinction between EC and EXAM is estimated as statistically significant (0,005
<p<0,05) for institutes of not destroying control and physics of high process engineerings, and for institutes power
and natural resources as highly significant (p<0,0005). Reasons of significant distinctions between EC and EXAM and
modes of their elimination are considered. Outcomes of the spent statistical analysis can be considered within the limits
of passing reform of higher education.
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B cratbe paccmaTpuBaeTCst MaTeMaTHUECKast MOJIENb, OMMCHIBAIOILAS ITPOLIECC BOCIPOU3BOICTBA HAYYHBIX KaIPOB
Ha 9TaIre NOCTYIUICHHS B aCTUPAHTYPY, B BUJIC CHCTEMBI OOBIKHOBEHHBIX NG pepeHInanbHbIX YPABHEHUH C 3ama3Ibl-
BAIOIINM apryMEHTOM, KOTOPbIE IHPOKO UCTIOIb3YIOTCS AJIsl MOASTHUPOBAHUS AUHAMHUKU COLUATbHO-3KOHOMUYECKHX
npoueccos. Ilpennaraercss YMCICHHBIN aJrOPUTM HAXOXKICHHUS HEU3BECTHBIX IIapaMETPOB MaTEMaTUYECKOU MOJEIH
Ha OCHOBAaHHMHU U3BECTHBIX CTATHCTUUECKHX JAHHBIX 32 MPOMEKYTOK BPEMEHH, MPEAIIECTBYIOINN paccMaTpuBaeMo-
My. Jlnst mepexona OT CHCTEMBI OOBIKHOBEHHBIX JU((EepeHIMANBHBIX YPAaBHEHUH C 3aIa3IbIBAIOIINM apryMEHTOM K
CHCTEME KOHEUHO-PA3HOCTHBIX yPABHEHUH HCIONB3YETCSl MHTETPO-UHTEPIOISLIHOHHBII MeToA. B cTaThe mpesnaraer-
Cs1 YUCJICHHBIN aJIFOPUTM PELICHUS PA3HOCTHOHI CXEMbI U alll'OPUTM HCIIOIb30BaHUs IPEAI0KCHHON MaTeMaTHYEeCKOM
MOJIENH AJIsl NPOTHO3MPOBAHMS TUHAMUKHU YHMCIIEHHOCTH MPETEHAEHTOB Ha IOCTYIUIEHUE B aCIIMPAaHTYPy Ha OCHOBE
CTaTUCTUYECKUX JAaHHBIX 3a HECKOJIBKO JICT, IPEALUICCTBYIOIIUX IIPOrHO3UPYEMOMY OTPE3Ky BPEMEHHU.
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OF THE MATHEMATICAL MODEL AS A SYSTEM DIFFERENTIAL
DELAY EQUATIONS AND ITS APPLICATIONS

Atryahin V.A., Shamanaev P.A.

Mordovian State University (national research university) after N.P. Ogarev, Saransk, Russia
(430005, Saransk, st. Bolshevistskaya, 68), e-mail: Atrvol@rambler.ru

The article examines a mathematical model describing reproduction process of scientific staff on the stage of
entering graduate school in form of delay differential equations which are widely used for modeling a dynamics of
socioeconomic processes. The numeral algorithm of finding of unknown parameters of mathematical model is offered
on the basis of the known statistical information for the interval of time, proceeding to examined. For a transition from
the system of usual differential equations with delay to the system of finite-difference equations an integro-interpolation
method is used. In the article the numeral algorithm of decision of for solving and algorithm of the use of the offered
mathematical model is offered for prognostication of dynamics of quantity of applicants on entering for graduate school
on the basis of statistical information for a few years, preceding the forecast span of time.
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B Hacrosimiell cTaTbe NpeCTaBICHBI PE3yNbTaThl YKCIICPHMEHTAILHOTO MCCIICIOBAHUS IIPOLIECCOB 3a)KUTaHUS
JIECHBIX TOPIOYMX MAaTEPHAJIOB JIyYHCTBIM TEIIOBBIM ITOTOKOM. PaccMarpuBaeTcs J1Ba BApUAHTA BO3/ICHCTBYSA JyYHCTO-
IO TEIUIOBOTO TTIOTOKA — OT PaJHAllMOHHOM IaHeIN U OT ONTHYECKOH CTEKISIHHOM JIMH3EL [1epBblif BapuaHT COOTBET-
CTBYET CLICHAPUIO BO3ICHCTBUS JIy4UCTOTO TEIJIOBOTO MOTOKA OT KPOMKH ((poHTa) JecHOro moxkapa. Kax u3BecTHo,
JYYUCTBII TEITIOOOMEH SIBIISIETCSI OJHAM M3 OCHOBHBIX MEXaHN3MOB II€pe/lady TeIula IIPH PacIpoCTPAHEHUH JIECHOTO
nokapa. Bropoii crueHapuii COOTBETCTBYET BOCIUIAMEHEHHMIO CJIOS JIECHOTO TOPIOYEro MarepHala oT IPUPOIHOTO MU
AQHTPOINIOTEHHOI0 KOHIIEHTPATOpa COJIHEYHOH SHepruu. I[IpHBeeHO ONHMCaHWe METOAUKH IKCIEPUMEHTAIBHOTO HC-
cinenosanust. OnpeseseHbl BpeMeHa 3aAePKKH 3aKUTaHUs Ul TUIIMYHOTO JIECHOTO TOPIOYEro Marepuaia (CoCHOBast
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xBost). Pe3ynbrarsl MOTyT OBITH IPHUMEHEHBI JUIs pa3paboTKu (HU3MYECKUX M MaTeMaTHYECKUX MOJeNel MpOoIeccoB
32)KUTaHMS JICCHBIX TOPIOYMX MaTepHAaIoOB U JPYTHUX MOKAPOOMACHBIX MaTCPHAIIOB.
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Results of an experimental research of forest fuel ignition processes by a radiant thermal flux are presented in paper.
It is considered two variants of influence of a radiant thermal flux - from the radiating panel and from an optical glass lens.
First variant corresponds to the scenario of influence of a radiant thermal flux from an edge (front) of forest fire. As is known,
radiant heat exchange is one of the basic mechanisms of heat transfer at forest fire spreading. Second scenario corresponds
to ignition of forest fuel layer from the natural or anthropogenous concentrator of a solar energy. Description of experimental
research technique is resulted. Ignition delay times for a typical forest fuel (pine needles) are defined. Results can be applied
to development of physical and mathematical models of forest fuel and other fire-dangerous materials ignition processes.

OLIEHKA YCJIOBU1 BOSHUKHOBEHW I BO3TOPAHUI
JEECHBIX TOPIOUUX MATEPHUAJIOB ITPA BO3JIEMCTBUA
CO®POKYCHUPOBAHHOI'O COJTHEYHOTO U3JIYUYEHUS

OcoroBa /I.C., bapanosckuii H.B., Haymxun A.C., MciamoBa A.T.

Hanunonanbublit uccnenoBarensckuii TOMCKHE MoMTeXHUUECKUH yHUBEpCHUTET, Tomck, Poccust
(634050, r. Tomck, nip.JIeranna, 30), e-mail: firedanger@narod.ru

B Hacrosiell crartbe paccMaTpUBaeTCs TakoH (haKTOp BOSHUKHOBEHHS JICCHBIX TIOXKAPOB, KaK C(HOKYCHPOBAHHOE COJI-
He4Hoe u3tydeHue. VcenenoBaHbl OTAeIbHbIE MEpUO/IbI IoKapoonacHoro ce3oHa 2013 rona na Teppuropun TuMupsi3eBcKoro
Y4acTKOBOTO JiecHH4ecTBa TuMHUpsi3eBcKoro secHudectBa ToMckoii obnacty. B kadecTBe KOHIIEHTpATOpa COTHEYHOH SHEprun
HCIOJIb30BaHA BOTHYTO-BBITYKJIAs CTEK/ISIHHAS JIMH3A. DPU3HYecKoe MOIEIUPOBAaHUE IIPOBEICHO Ha CHELUAIBHO U3TOTOBJICH-
HOI 3KCTIepUMEHTasbHOI ycTaHoBKe. OnpeseneHbl BpeMeHa 3aIepiKKN 3aKUTaHKs CIIOsT JIECHOTO TOPIOYEro MarepHaia mpu
BO3/IEHCTBIM C(HOKYCHPOBAHHOTO COTHEYHOTO M3iTydeHst. [Ipn crieHapHOH OIeHKe pacCMOTPEHO BIMSTHHE TAKOTO METEOpO-
JIOTHYECKOTO TIapaMeTpa, Kak CKOPOCTb BETpa B IPU3EMHOM CJ10€ atMocdepsl. VICronb30BaHbI JIaHHBIE 110 KOHTPOJIBHBIM 3a-
sxurassaM 2013 roga v apXuBbl METCOPOIOIMUECKUX TAPAMETPOB 10 KOHTPOIMPYEMOI 1eCONOKPBITOH Tepputopun. Cenanbl
Tpe/IBapUTENbHBIE BBIBOJIBI O BIMSHUM HEKOTOPBIX METEOPOJIOTMUECKUX YCIOBHI Ha ypOBEHB JIECHOM NMOMKapHOH OMACHOCTH.
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Such factor of occurrence of forest fires, as the focused sunlight is considered in present paper. Selected periods of fire-
dangerous season of 2013 year in territory of the Timiryazevskiy local forest area of the Timiryazevskiy forest area of Tomsk
region are investigated. The concave-convex glass lens is usedas the solar energy concentrator. Physical modelling is spent
on specially made experimental installation. Ignition delay times of forest fuel layer are defined at influence of the focused
sunlight. Influence of such meteorological parameter as speed of a wind in a ground layer of atmosphere is considered at scenario
estimation. Data on control ignitions of 2013 year and archives of meteorological parameters on observedforestry territories are
used. Preliminary conclusions are drawn on influence of some meteorological conditions on level of forest fire danger.
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Ternodu3rka MOYB SBISETCS OAHOW M3 BaYKHEWIINX OTpaciieil TeXHUYECKOH 1 arpoHOMUYecKoi pusnku. Eme
Uynnockuit A.®. yKa3bpIBall, 9TO aKTyaJIbHOCTh IIPOOIEM TEIIO(GH3UKHI TTOYB 00YCJIOBIEHA BIMSHUEM Ha (OPMUPO-
BaHHUE KJIMMaTa MHOTUX YHEPreTUYECKUX MPOLIECCOB, IPOTEKAIOIIMX B CJIOE MOUBbI. BaskHOE 3HaYEHNE UMEIOT TEIUIO-
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