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arithmetic, but has poor signal to noise ratio when input signal frequency is low. A Delta-xi-transform, that does
not have this negative feature, is introduced. New discretization method is compared with delta-transform in
a series of computer experiments. Accuracy and frequency analysis is performed for the Bessel filter example
model. Theoretical results are verified by various computer experiments, performed in MATLAB withFilter
Design Toolbox.
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Pabota mocBsiieHa pa3padoTKe yHUBEPCAIbHONW METOAUKM ONPEAENICHHUs I'MAPABIMYECKOr0 CONpPOTHBIICHUS B
IIaAKUX TpyOax IpU HECTAIMOHAPHBIX PEKUMAaX TEUCHUS TEIUIOHOCHUTEIISI Ha OCHOBE 00OOIICHNST MMEIOIIUXCS SKC-
HEePUMEHTAJIBHBIX TaHHBIX. B pesyibrare aHaian3a AAaHHBIX 110 M3MEPEHHUIO THAPABINYECKOTO CONPOTHBICHHUS ObLIO
3aMe4eHO, YTO BHE 3aBHCUMOCTH OT TPAKTa [MUPKYIISAIHUHI, CBOICTB TEITIOHOCHTENSI U IPOYHNX (PAKTOPOB XapaKTePHBIN
BH/] 3aBUCUMOCTH TH/IPABINYECKOTO CONPOTHBICHUS OT uucia PeiiHonbca He MeHseTcsa. DTo HaOMI0IeHHUE TOPOIHU-
JI0 UJICI0 PACCMOTPETh COBMECTHO MMEIOMINECS YKCIIEPUMEHTANBHEIE JJAaHHBIE W CO3/aTh 0000ICHHYIO 3aBHCUMOCTh
THJIIPABINYECKOTO COIPOTUBIICHUS, KOTOpasi MO3BOJIUT O0JIErYUTh paboTy KOHCTPYKTOPOB IpH pa3paboTke ob6opynosa-
HUSI C QUPKYJSIIUECH TEINIOHOCHTEIIS IO CIIOXKHBIM TPaKTaM IPH HECTAMOHAPHBIX PEXKUMAaX TEUCHUS TETIOHOCUTEIIS.
TToMHUMO MMEIOIIUXCS SKCHEPUMEHTAIbHBIX JIAHHBIX, OIyOJIMKOBAHHBIX B JIMTEpAType, MPEAIOarajioch MpOBOAUTh
coOcTBeHHBIE HcnbITaHus. [l 9THX Henelt Opiia pa3paboTaHa yCTaHOBKA, BKIIFOYAIOIIAst B ¢e0sl TPyOOIIPOBOJIBI C ap-
MaTypoi M HECKOJIBKO BHJIOB XapaKTePHbIX IMAPABIMYECKUX CONPOTHBIICHUI: BHE3AITHOE PACLIMPEHHUE MU CY)KCHHE,
MIOBOPOTEI, HACOCHI Pa3HBIX THIOB. C U3MEHEHHEM TPACCHI IUPKYIISIUN TEINIOHOCHTEISI MEHSETCsl HAOOp MECTHBIX
COIIPOTHBJICHUI M CONPOTUBIIEHHUE TPACCHI B LIETIOM.
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The work is devoted to development of methods of determination of the hydraulic resistance in smooth tubes
by generalization of the available experimental data. The analysis of the data on the measurement of hydraulic
resistance, it was noted that regardless of the path circulation, coolant and other factors, the change in hydraulic
resistance has the same nature. This phenomenon gave rise to the idea to summarize the available experimental
data and to create a generalized dependence of hydraulic resistance, which will facilitate the work of designers in
the development of equipments with circulation paths. In addition to the existing experimental data, it is a test.
For these purposes was designed and created installation, includes pipes and several kinds of local resistance:
the diffuser, the sudden expansion, turns. Cranes allow you to change the route of coolant circulation and,
consequently, the set of passable local resistance
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JlanHas paboTa mocssiiecHa 0030py 3TanoB pa3paboTKU J1abOPaTOPHOTO TPECHUHTOBOIO MpakTUKyma. [Ipak-
TuKyM co3znaH B cpene Flash Develop ¢ mcmonp3oBaHHEM BCTPOCHHOTO s3bIKa MPOrpaMMHUpoBaHus ActionScript
3.0., 9TO MO3BOJISICT UCHOIB30BATh €r0 KaK CaMOCTOSTEIbHOE MPUIIOKeHHE. [IpakTHKYM 103BOJISICT BH3yalln3U-
pOBaTh CIy4ailHO CreHEPHUPOBAHHBIC KOMIILIOTEPOM MAaTPHIBI M TECTOBBIC 3a/laHMs, YTOOBI MPEJOCTABIATD CTY-
JICHTaM pa3jIMyHble BAPHAHTHI U BEIBOAUTH MX Ha DKPaH B yI0O0HOM rpaduueckoM Buje. KomnbroTepusanus npak-
THKyMa o0ecrieyrnBaeT HalIsIHOE MPEICTaBICHUE MaTepHraia U POBEPKY BBINOJHEHHBIX paboT. JTabopaTopHsIit
TPEHHUHTOBBIN MPAKTUKYM 3HAYMTEIBHO oOJierdaeT Ipouecc oOydeHHs, KaK JUis CTYACHTOB, TaK M JUIsl Mpero-
JaBaTess 3a cueT BU3yasnusauuu uHdopmaimn. KommbloTepHas MpoBepKa MOJNYYCHHBIX CTYICHTAMH DEIICHHI
SKOHOMHUT BPEMsl U HCKJII0YaeT BO3MOXHOCTH IPOITyCKa OLIMOKH, a TaKXKe COKpaIlaeT BpeMs NPOBEPKH PadoT
npenogaBareneM. PaspaboTanuslii mpakTukyM ucnoissyercs B HUSAY MUOU Ha kadenpe s5KOHOMUKA U MEHE-
JKMEHT B IIPOMBILIJICHHOCTH.
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This work is devoted to the review of development stages of a laboratory training practical work. The practical work is
created in the environment of Flash Develop with use of the built-in ActionScript 3.0 programming language. That allows to
use it as the independent appendix. The practical work allows to visualize matrixes incidentally generated by the computer
and test tasks to provide to students various options and to display them in a convenient graphic look. The computerization
of a practical work provides evident representation of a material and check of the performed works. The laboratory training
practical work considerably facilitates process of training both for students, and for the teacher due to information visualization.
Computer verification of the decisions received by students saves time and excludes possibility of the admission of a mistake,
and also reduces time of check of works as the teacher. The developed practical work is used in National research nuclear
university «MEPHI» on chair economy and management in the industry.
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IIpencrapneHbl 1 MPOAHATU3UPOBAHBI PE3YIBTATHI MOJECTMPOBAHHS MPOLIECCOB TEITI0-MACCOOOMEHa, MPOTEKAONIMX Ha
TIOBEPXHOCTH C(hephI pH TONETe B arMoc(hepe ¢ TUIEP3ByKOBOI CKOPOCTEIO, TTOyUeHHBIE C TIOMOIIBIO OIIMCAHHOM paHee Me-
TOIMKH. Peranuck qucKpeTHbIe aHaJIoTH cHCTeMbl ypaBHeHHi HaBbe-CTokca Ha HeperymsipHOH pacuéTHOH ceTke, COBMECTHO
C YPaBHEHHSIMH TIEPEHOCA MACCHI [T KaKI0TO KOMITOHEHTa CMECH, OCHOBHBIM TU((epeHIMaTbHBIM ypaBHEHHEM TEIUIONpO-
BOAHOCTHU U1 TBEPAOIO TEJ1a, YPABHECHUEM MOACIIN JAUCKPETHBIX OpAWHAT UI1 UMUTALUN JTYYUCTOIO TeIIooOMeHa. ﬂony—
YEHHBIE PE3yIBTaThl CPABHUBAIOTCS C TAHHBIMHE OITyOMKOBAaHHBIX paHee paboT. AKTyaJIbHOCTh pabOTHI 00yCIIOBIICHA TEM, UTO
OZTHOH M3 BayKHEHIIMX MpoOIeM npy mpoekTHpoBaHuu IJIA sBrsieTcs JocTOBEpHOE MpEACKa3aHKe MapaMeTPOB TETI0-Mac-
cooOMeHa Ha ero TMoBepXHOCTH. [IpaBuibHOE perieHne 3Toi 3a1aqu MO3BOJISIET YKE Ha CTA/IMH MPOSKTHPOBAHKS OTITUMH3H-
pOBaTh ITaTHBIE TapameTphl nepenekTuBHoro IJIA 1 onpeenTs NoTpeOHy O TOMIMHY U MaTepyaribl €70 TETIOHN 3allUThL.
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Present and analyze the results of the simulation of processes of heat and mass transfer occurring on the surface of a sphere
during the flight in the atmosphere at hypersonic speeds obtained using previously described methods. Solved discrete analogs of
the Navier-Stokes equations on an irregular mesh of the calculated, together with the mass transfer equations for each component
of the mixture, the basic differential equation for the thermal conductivity of the solid, the equation model to simulate the discrete
ordinates radiative heat transfer. The results are compared with the data previously published works. Relevance of the work due
to the fact that one of the most important problems in the design of the hypersonic aircraft is a reliable prediction parameters of
heat and mass transfer on its surface. The correct solution to this problem allows at the design stage to optimize the parameters
of hypersonic aircraft and determine the required thickness and materials of his warm protection.
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[TnanupoBaHne MO3BOJISET AaBTOMATH3UPOBATH IIPOBEACHIE UMHUTALMOHHOIO SKCIIEPUMeEHTa, Oosee d((EeKTHBHO Hc-
TI0JTb30BaTh BBIUHCIHUTENBHBIE PECYPCHI KOMITBIOTEPHON TEXHUKH Olarofapsi HarpaBlIeHHOMY TOMCKY 3HAYEeHMH BXOJHBIX
HapaMeTpoB, IPH KOTOPBIX JOCTHIaeTCsl ONTUMATIbHOE 3HAYCHHE 3a/laHHOM LeseBol GyHKuun. CHHTE3 MYJIBTUAreHTHOTO
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