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multivariate analysis is one of the most effective tool for studying the processes which are described by a variety of characteristics.
For the application of this analysis were considered a variety of software products. Of the countless of electronic data processing
packages, which are designed for electronic data processing, including packages SAS, STATISTICA, Statgraphics, SPSS
solutions to this problem has been selected package STATISTICA 8. Thus, the use of cluster analysis allowed to determine
groups of patients with different type of the asthma and group with dyspnea. These groups are similar by the structure with the
original four groups. It is speaks about possibility of separating the initial four patients groups.
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B crarbe paccMaTpuBaeTCs HECKOJIBKO MOIU(UKAIMI YHUCIICHHOTO METOa HHTETPHPOBAHKS OOBIKHOBEHHBIX Iu(de-
PEHIMATBHBIX YPaBHEHHH, H3BECTHOTO KaK METO MOCIIeI0BATEILHOIO HHTErPUpOBaHHst. [IpUBOIHTCS MaTEMATHYECKOE OITH-
CaHKe METONIOB PA3IMYHOTO TOPS/IKA TOYHOCTH, aATHPOBAHHBIX IS PEATH3alliK HA BBIYUCIUTENSIX C MApaLICIbHON ap-
XUTeKTypoii. [ToBBIIIIEHHE MOPsIIKa TOYHOCTH HCXOJHOTO METO/A IOCTUTHYTO TIPUMEHEHHEM IKCTparossiropa Puaapicosna u
BBC/ICHHEM JIOTIOJIHUTEILHON KOPPEKIIMH HA OCHOBE CPABHUTEIILHOTO aHAJIN3a PA3IOKCHHST TOYHOTO M YHCIICHHOTO PEIIICHUS
B psi Teitsiopa B OKPEeCTHOCTSIX 3aJaHHOMN TOUKH. [[POBOUTCS aHAIIM3 TOYHOCTHBIX XapaKTEPUCTUK U 00beMa BBIUHCIUTEN b
HBIX 3aTPar s K&XKIO0T0 U3 pacCMaTpUBacMbIX METONOB. [Toka3aH BO3MOYKHBII BEIMTPHIII B MPOU3BOIUTEIILHOCTH PeIIIaTeNei
OOBIKHOBEHHBIX H(()EPEHIIHATBHBIX YPABHEHHUH, TIOCTPOSHHBIX C MPUMEHEHHEM alllapaTHO- OPUEHTHPOBAHHBIX METOIOB
MHTETPUPOBAHHs1, OTHOCUTEIILHO pPelliaTesieli, OCHOBAaHHBIX Ha KJIACCHUECKHMX PEKYPPEHTHBIX MeTonax Pyrre- KyTTar.
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The article describes a family of new modifications of the serial ordinary differential equations integration method.
This new methods are very suitable for hardware implementation in parallel computing systems. The description is given for
the higher order serial methods, based on Richardson extrapolation rule. New accuracy correction, based on Taylor series,
is introduced. Analysis of the numeric efficiency and accuracy for new ODE integration methods is performed, based on
numerous series of computer experiments. Possible performance growth for the new ordinary differential equations solver
comparing to the well-known recurrent solvers, based on the implicit Runge - Kutta methods, is shown.
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B cratee paccmarpuBaeTcst croco0 AWCKPETH3alUM HEMPEPBIBHBIX MOJENeH IUHAMHYECKHX CHCTEM, W3-
BECTHBII KaK JejbTa-npeodpasoBanue. [lokaspiBaeTcs, 4To B apudMeTnKe ¢ (UKCHPOBAHHON 3amsTOl Jenbra-1pe-
o0pa3zoBaHue 0OecrednBacT OONBUIYI0 TOYHOCTh, YEM INHMPOKO HM3BECTHOE AMCKpETHOE mpeobpasoBanue Jlammaca
(z-peoOpa3oBaHue), OAHAKO UMEET Majloe OTHOIICHNE CUTHAJA K IIyMy KBAaHTOBAaHHs Ha HU3KMX 4acToTax. B craree
BBOZIUTCS. MOJIM(HKALIUS JeNbTa IPpeoOpa3oBaHus, Ha3bIBaeMas JeIbTa-KCH-1IpeoOpa3oBaHueM, KOTOPOe CBOOOJHO OT
9TOTO HeJocTaTka. [IpoBOANTCS CPaBHUTEIBHBIH aHAIN3 CTAHAAPTHOTO U MOAN(HIIMPOBAHHOTO JeIbTa-Ipeodpa3oBa-
HUS Ha npuMepe MojenupoBanus ¢puisrpa beccensa. AHanu3 mpoBOANTCS B YaCTOTHOM 1 BpeMeHHOoU obnactu. [lomy-
YEHHbIE TEOPETHIECKUE Pe3YIIBTAThI MOATBEPIKIAOTCS aBTOPAMH C ITOMOIIBIO Psia KOMITBIOTEPHBIX AKCIIEPHUMEHTOB B
nHcTpyMeHTansHOM nakere MATLAB ¢ npumenernem monyns FilterDesignToolbox.
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In this paper a continuous model of dynamic system discretization technique, known as delta-transform, is
considered. Delta transform shows better accuracy than Laplace discrete transform (z-transform) in fixed-point
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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.

DEVELOPMENT OF MODELS AND PROCEDURES FOR HYDRAULIC RESISTANCE
IN SMOOTH TUBES PREDICTION ON THE BASIS
OF THE EXPERIMENTAL DATA GENERALIZATION

Bukhalov A.A., Orekhova E. E., Andreev V.V.

Nizhny Novgorod State Universiry n.a. R.E. Alekseev, Nizhny Novgorod,
e-mail: katrin_orehova@rambler.ru

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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