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MaremaTu4He MOIeIOBaHHS TUHAMIKH Ta aepPOAUHAMIKH
TPaAHCIIOPTHOTO 3acO0Y Ha HaIPOBIAHUX MarHitax

A. B. Coxanpkuit
Axaoemia mumnoi cnyxcbu Vrpainu, m. ninponemposcek, Yrpaina

The report is devoted to linked solution of aerodynamics and dynamics of movement
of vehicle on the super-conducting magnets. For calculations of aerodynamic leading
the method of discrete vortexes is used. The dynamic equations of vehicle’s movement
contain some components of magnetic forces and moments. As a result of numerical
solution, the dependencies of the angle of pitch and distance from vehicle to the
ground structure as a function of time are received

1.3arasibHa MOCTAHOBKA 3a/1a4i Ta I aKTya/IbHICTH

BupimieHHs HaykoBUX Inpo0iem, HI0 BMHUKAIOTb INpPU CTBOPEHHI CY4YacHHX
BUCOLIBHJKICHUX TPAHCMOPTHUX 3aco0iB BHMAarae 3acTOCYBaHHS MaTeMaTH4YHOIO
amapaty. YucespHe po3B’s3yBaHHS AM(EpeHIliaIbHUX Ta IHTerpo-aAudepeHiianbHuX
pIBHSHb J03BOJIAE 3HAWTH LLIAXHM ONTHMIi3awil iX TeXHIYHMX mapamerpiB. OJHie0 3
BANUIMBMX 3a7ay € 3a0e3nedyeHHs ONTUMATbHMX JUHAMIYHHX XapaKTepHCTHK.
BBakaeTbesi, 1O NiJBiC MEPCHEKTUBHUX MArHiTOJIEBITYIOUMX TPAHCMOPTHUX 3aco0iB
Oyme ©OasyBatmcs Ha [il  €NEKTPOAMHAMIUHOI JieBiTawii 3 BUKOPUCTAHHAM
HaanpoBigHuX MarHiTie [1,2]. HasBHiCTE 61M3bK0 pO3MillieHOl MIIAXOBOI CTPYKTYpH
HaKJIaZa€ TMeBHI BMMOTH Ha MapamMeTpH CTiHKOCTI Ta KEpOBAHOCTI TaKOro
TPaHCMOPTHOTO 3aco0y. OOMEKYIOTbCS BEIUYMHM BiIXWICHHS [ApaMeTpiB pyXxy,
TAKMX AK KYTW TaHTaXKy, KPeHy Ta KOB3aHHS, Bi[CTaHb [0 LUIAXOBOI CTPYKTYpH Ta
iHIi.

TpaauniiiHo 3a1a4i aepoAMHAMIKHK Ta TUHAMIKH PyXy PO3B’A3YIOTHCS OKPEMO OJHA
Bin oaHoi. BupiweHHs X cymicHOT 3amayi aepojAMHAMiKM Ta JAWHAMIKH pyXy €
Ha3BUYAWHO BKIMBOIO NPOOIEMOK ChoroJeHHs. ToMy BHHHKae mnorpeba B
po3pobui edeKTMBHUX METOAMK pO3B’sS3yBaHHS TakKol CyMicHOi 3ajadi Ta
JOCKOHAJIOTO JOCTIIKEHHS JAMHAMIKH PyXy TPaHCIIOPTHHX 3ac00iB HAa HAIANPOBIIHHMX
MarHirax

2. MeTtoa po3B’a3yBaBHSA CyMICHOI 3a1a4i AHHAMIKH T2 aepoAHHAMIKH

Jlng JocnimKeHHS TO30BXHBOT CTIMKOCTI MarHiTONEBITYIOYOr0 TPAHCHOPTHOTO
3ac00y BUKOPHUCTAHO CHCTEMY Iu(epeHIliaTbHUX PiBHAHB pyXy [3],
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e V -BEKTOp WIBHIKOCTI TPAHCTIOPTHOrO amapaty, F -roJIOBHHH BEKTOpP 30BHILIHIX
Cujl, M -roioBHMIi MOMEHT 30BHIlIHIX CHJI, © -BeKTOpP IUBHAKOCTI 0OepTaHHA

3B’13aHHX 3 TPAHCIIOPTHUM anmnapaTtoM ocel, K - MOMEHT KiIbKOCTi pyXy.
JUis 3aMHKaHHS CHCTEMH PiBHAHb pPyXy TPAHCIIOPTHOrO 3aco0y il HeoOXimHo
JIONIOBHUTHU KiIHEMAaTHYHUMU CTIBBiAHOMEHHAMM

dy 1 :

—= W, COSY—@®, Sin

dt cosS( A el Y)'

S

— =, Siny+o._ cosy, 2
et oL R W b 2
%zmx —th(u)y cosy -, siny).

e \J — KyT PUCKaHHS, Y — KYT KpeHy, 3 — KyT TaHraxy.
Ans BU3HAYeHHA BIACTaHI 10 LUISXOBOI CTPYKTYPH HEOOXiAHO iHTerpysatH
HACTyIIHEe PiBHSHHA
dh . .
—=V_sin8+V, cosScosy—V,cosQsiny. (3)
df X y b4
Benuuuny neBiTauifHMX €NEKTPOMATHITHHX CWJI, W0 BWHMKAKOTH TPH pyci
TPaHCMOPTHOro 3aco0y HaJ CYHUTBHUM CTPYMOINPOBIIHMM TOJOTHOM BM3HAYMMO 33
BHpaszom [2]
L
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AT AN BT @
®
Ae Fi - dukrvBHa miAoMHa CMia, IO i€ Ha CONEHOIA; n; — KOeilieHT, AKHil
BU3HAYAETHCS N€OMETPIEI0 COJIEHOIa,;
VY sianosigHocti 3 poGororo (2] cwiy F, Ta napameTp ¢ BM3HAYAEMO 3a
tbopmynamu
2.2
BN (a+b)
2n h
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b
MO
Ae N —4MCeno BUTKIB COJIEHOINA; i, - CTPYM B CONEHOINI; @, b - po3Mipu cosleHoina
ysnoxk oceit OX, OY; h -BiicTaHb MK MarHiToM TpPaHCIIOPTHOTO 3acoby Ta
CYUUTBHUM CTPYMOTIPOBITHUM TTOJIOTHOM.

KoediuieHt 77 BM3HAuacThCs eMMIPUYHMM LUTAXOM, ane B podoti [2]
3aMpoIIOHOBaHa alpoKcuMauiiftHa popmyia
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YucenbHe po3p’s3yBaHHA CHCTeMU audepeHiianbHuxX piBHsHb (1-3) mpoBemeHo
meronom Eiinepa.

Jins BM3HAUSHHS aepoMHAMIYHMX HABAHTKEHb HEOOXIIHO PO3B’43aTH 30BHILIHIO
sanady Heiimana [5] piBuanns Jlamnmaca. [lig 1phoro npeacTaBisieMo TPaHCTIOPTHHH
3acif, 1O PyXaeThCs B CYIIbHOMY CEPEIOBHLII Y BUITISI HECY4Oi MOBEPXHi G| 3 AKOT
CXOJMTh HECTaLliOHApHUH CITiJ G,.110 KPUBiH L.

Hexaii Hecywa moBepxHS O; TPAaHCHOPTHOrO 3acoly 3HAXOAWTHCH B
HECTalliOHaPHOMY TIOJTi IIBHAKOCTEH

U,(V,t)=gradu,(V,t),

ae ﬁo (V, t) -rapMoHiuHa (QyHKIis MO yChoMy MpocTopi y Oyab KUl MOMEHT Yacy.
[loBepxHs ©; € TOBEPXHEIO PO3PUBY AOTHYHMX IIBHAKOCTEH i Ha Hil MOBHHHI
BHKOHYBATHCS YMOBa

p*M,t)-p (M, t)=0, VM, t)=V_(M,t), Meo,,

Ie p, V -THCK Ta IIBHIKICTD 3 OZIHI€T Ta IHIIOT CTOPOHH TOBEPXHi O .

Tak sk cepenoBylle € CYLUIBHUM TO B KOXKHMIM HaCTYIHHI MOMEHT yacy T B Oyab
AKil Touni M(s) xpuBoi L cXOOMTH 4acTHHKA PiJMHH HA fAKi € PO3PUBH NOTHYHMX
IIBUAKOCTEH 1 sika 3aiimMae monoxeHHs M(s,t.t). IlpuuoMy 1 YacTHHKA piIWHM
pyXaeTbCs 31 IIBMAKICTIO MNOTOKY B JaHii Touwi M(s,t.t). Takum umuHOM
HEeCTalL[IOHApHHUH CIil G, B MOMEHT uacy t MpejcTaBise COOOK0 MOBEPXHIO TOYOK
M(s,t.t), o pyxaerbes 3 MMBHIKICTIO V(M(s, T, t)) 3 mporo caigye, WO A
3HaXO/DKEHHS  MOBEPXHi O, HeoOXiAHO  pO3B’A3aTH  HACTYNIHY  CHCTEMY
audepeHIiiaTbHUX PiBHIHD

dr

dt
[lpy 1POMY TNOBHMHHI BMKOHYBATHCS [OYAaTKOBi YMOBH f(s, T,t)zfm(

=V(MGs,t,t), sefo1] tefot] t>1. ®)
Lle

03Ha4ae, 10 B MOYATKOBHIA MOMEHT 4Yacy T=t Touka M(s,1.t) 3 Toukoto M(s) kpusoi L.
IToBepxHs O, Mae pO3pUB AOTHYHHMX UIBHAKOCTEH 1 HAa Hii BUKOHYETBCS yMOBA
HEPO3PHBHOCTI HOPMAIBHOI 710 O, IIBHU/IKOCTI NMOTOKY. B TakoMy BHMaaKy MOBEpXHIO
G, MOJKHa MOJIEITIOBATH MOTEHLIAOM MOABIHHOTO Mapy.

Po3p’s30K3ama4i po3lIyKyeTbCcs B BWIVISAI MOTeHILiala MOABIHHOrO mapy, Mo
OMMUCYEThCS IHTErpo-audepeHIliaIbHUM PiBHAHHAM

1 8 & @ 1 1
Ty qi(M ’t)d(’i, » My €0,. (6)
4n aﬁM0 Z;c'!laﬁmo Ty A TMmg 4 o

5,T,t)

f(M,,t)=

Taka sk mone mBHAKOCTEH {\7 (M, )},M0 €0, Mae Taki ) BJIACTUBOCTI SIK MOJe
mBHaKOCTel ~iHnykoBaHe BuxopoBuM wapoMm .{7(M,)l, M, €c, To Mmaremariune
MOJIETIOBAHHS aepOJMHAMIKH TPaHCIIOPTHOro 3acoly Oa3yeTbcss Ha IMpe/CTaBIIeHI
MOBEPXHi TPAaHCMOPTHOro 3aco0y O; BUXOPOBMM WIapoM. 3 MOBEPXHi O) CXOIUTh
HECTalliOHapHUH CiA-OBepXHS- C,. BW3HayeHHs aepoaMHAMIYHUX HABAHTAKEHb
noOy/ioBaHa Ha OCHOBI METOMY [MCKPETHHX BHXOpiB[4,5], 3 BHKOPHCTAHHIM
NPUEJHAHMX Ta BUIBHUX BHUXOPOBHX pPAaMOK, WO CXOAATh 3 KPOMOK HeCydHX
nosepxoHs (puc.l) inrerpanom Komi-Jlarpamka.
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PRe T )

Cucrema niHIHHMX anrebpaiyHUX pIBHSHb BiJHOCHO HEBiJIOMHMX LIMPKYJIfili
TIPHEAHAHUX BUXOPOBHX PAMOK 3aIHCYEThCA

2(N+n)M+m

ik LEL Ikr ik L& Igo ik . =1 (8)
2o 2 Wb # 205 3 DiEw +3 3 > TEwk +Usin(a)=0
1

p=l v= I=l p=1r=l 1=l p=1 r=1

I I I
pe: 1T =L /Vob, . Oe3po3MipHa LHPKYJIALis BHXOPOBOI PaMKH; Lues Lo T _
Ge3po3mipHi LHPKYIALIl BUTBHHX BHXOPOBHX PamMOK i-M KOHTPOJBHIM Toumi k - i
f wik Wik gL )
raHern, Y — LWBHMIAKOCTI IHIYKOBaHI  BHMXOPOBOK paMKOIO, W10
CK/IAJIa€ThCS 3 BUXOPOBMX BiAIPI3KIB OJMHHYHOI iHTEHCHBHOCTI; O - MICLEBHi KyT
araku k-ro nepepisy Hecy4oi noepxHi; Uy — WIBHAKICTh HE30YPEHOro MOTOKY.
Jlns  MoziemoBaHHS HAsABHOCTI 3eMJi  BBOAWIACH [I3epPKalbHO BimoOpakeHa
BUXOpoOBa cucTeMa [4,5].
Po3s’a3yioun onepxkany cucremy piBHAHB (8), BU3HAYAEMO BEHYMHY LHPKYIAL]

[, BMXOpOBMX pamoK. Jlni BH3HAYEHHS AePOJMHAMIYHUX  HABAHTAKEHb

Bukopuctaemo interpan Komi-Jlarpamka (7). IloriM 3Haxoammo. Koediiientd
NiTHOMHOT CH/IH Ta MOMEHTY TaHT@Ky HECYYHMX MOBEPXOHb TPAHCIOPTHOIO 3acody.
Ha Ttpancnoprthuii 3aci®, OKpiM aepoiMHAMIYHWX Ta TpaBiTALIMHUX HaBAHTaXEHb
miloTh i MarHiTHi cwm. Jlna iX Bu3HaueHHs Oyna po3poOGleHa METOAMKa 3
BMKODHUCTAHHAM 3aJIeKHOCTEH 3anponoHoBaHMX B MoHorpadii[2], Amnpobariio
BUKOPHUCTaHOI METOJMKH IPOBEAEHO B pobori [6].

ik
Wi
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3. YUncenpHHil eKCIEPHMEHT Ta Pe3y/IbTATH PO3PaXyHKIB

Jlna MaTeMaTHYHOro MOZAEIIOBAaHHA JMHAMIKH Ta a€pOIMHAMIKH TPaHCMOPTHOTO
3aco0y Ha HAAMPOBIIHMX MarHitax Oyno oOpaHo #Oro aepoaMHaMidHy CXemy
NOKa3aHy Ha puc.2.

e

3680

9020

Puc.2. Aepodunamiuna cxema mMacHimonegimylouo20 mpancnopmuoz0 3acoby.

3ajaua po3B’sA3yBajach LUIAXOM UHCENBHMX po3paxyHkie Ha  [IEOM 3a
HACTYITHHUM aIrOPUTMOM

1. 3aaHHA NOYATKOBUX YMOB, PO3PaXyHOK MOMEHTIB iHepLil.

2. Posp’s3yBanHs 0alaHCOBOYHOIrO piBHSHHS, BH3HAYEHHA Ta OITHUMI3aLlis
HEOOXIZIHMX BXIZIHHX NapaMeTpiB.

3. MaremaTHyHe MOJCIOBAHHA aepOJMHAMIKM TPAHCMOPTHOrO 3acoly MeToIoM
JMCKPETHUX BUXOPIB.

4. Bu3Ha4YeHHS aepOJAWHAMIYHMX Ta MArHITONEBITYIOUUX CHJT T2 MOMEHTIB.

5. YucenbHe po3B’si3yBaHHs JudepeHLliaTbHUX PIBHAHD AUHAMIKY PYXY.

6. Bu3HaueHHS MOJIOKEHHA TPAHCIIOPTHOT'O 3ac00y B MPOCTOPI.

7. OuiHKa BeMMYMHM MPHPOLICHHS KyTa TaHraxy AO Ta BiAcTaHi 4o HIIAXOBOL
cTpyktypu Ah sk ¢ynkuii 3a yacom. fAxmo A8—0 ta Ah—0 TO pO3paxyHkKu
3aKIHYYIOTbCS. B MpPOTHBHOMY BHMIAAKY LMKA PO3PaXyHKiB [IOBTOPIOETHCS
MOYHMHAIOYH 3 I1.3.

BBakatoch 10 TPAHCTIOPTHMIA 3aci® pyxaeTbes MOOIM3Y LUIKXOBOK CTPYKTYPH 3
mBuaKicTIO VX=150 M/c Ha Bigcrtadi g0 mwusxosoi crpykrypu h=0,2m. Maca
amapaty cknazgae 30000kr , moyarkoBa HIBMAKICTE pyxy — Vy=0 m/c;BeimuuHa KyTa
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ataku anapaty — 0 rpaj; TycTHHA TOBiTps — 1,24 Kr/M’; TIoma kpuia — 65,05 v’
noBxuHa anapary — 31,02 M; cymapHa mMaca kpiomozysiB — 1000 kr.

Jina  anmpoGaiiii po3po0neHOl METOAWKM MPOBOMIOCS MOIENIOBAHHS  pPyXYy
TPAHCMOPTHOro 3aco0y Ha HAANPOBIAHMX MarHiTaX B TO3AOBKHIA TUIOUKHI,
BBaxkanocs, mo KyTH PUCKaHHS Ta TAHT@Xy 3aJMIUAIOTBCS HE3MiHHMMH. YucenbHi
JOC/IIKEHHS JMHAMIKH [O3[0BXKHBOTO PyXy Ta aepoJAMHAMIKM TPaHCIOPTHOIO
3aco0y Ha HaANMPOBIJHUX MarHiTax MPOBOAWIHMCA SK 0€3 rOPH3OHTAILHOIO OTEPEHHS
TaK i3 TOPH3OHTAILHHM OMEpPEeHHsM. BiACYTHICTE TrOPU3OHTAIBHOIO ONEPEHHS
NpUBOAMIA 0 3POCTaHHS AMIUIITYAH KOJIMBaHb TPAHCIIOPTHOrO 3acoly, AK 10 KyTi
TAHTaXy TaK i MO BHUCOTI HaJ LULIAXOBOIK CTPYKTYpO. HasBHICTb rOPH3OHTAIBHONO
orepeHHs cTabinizyBasa MOI0KEHHS TPAHCHOPTHOTO 3aco0y B mpocTopi. Ha puc 3-4
npeJCTaByIeHi pe3yabTaTd PO3paxyHKY 3MiHM BIACTaHi 0 UUIAXOBOI CTPYKTYpH h(Mm)
Ta KyTa TaHraxy teta(rpaayc) TpaHCIIOPTHOTO 3ac00y 3 FOPU30HTAILHAM OITEPEHHSM.

ITpoBeneni YncenbHI JOCTIDKEHHS NOKA3aIM, IO Ul JOCSTHEHHS ONTHMAIbHUX
AMHAMIYHUX XapaKTePUCTHK OKPIM BI/AMOBIIHMX MapaMeTpiB CTATHYHOI CTiMKOCTI
TPaHCHOPTHOro 3aco0y HeoOXiNHO 3a0e3MeYHTH i IOCTATHIO IMHAMIYHY CTIMKICTb.

3a pesyabTaTaMM YMCENbHHX JOCHIDKCHb BCTAHOBIEHO, IO JUIS  JaHoi
KOMIIOHOBKH ~ TPAHCMOPTHOrO 3aco0y. KOJMBaHHS MO BHCOTI Ta KyTi TaHTaky
3aTyxatoTh 3a 4ac Oing 20-25c. Lle A0CATHYTO LUISAXOM BBEAEHHS IOPU3OHTATBHOIO
OTEepeHHs B 3a/IHil YaCTHHI TpaHCHOPTHOTrO 3acofy Ta ONTHMAJIbHHUM BHOOPOM ¥#oro
napameTpiB. be3 ropu3oHTaNbHOTO OTIepPeHHs TPAHCTIOPTHMIA 3acif € HeCTIMKUM.

h,m
3,00E-01 +——+= —— 2 A
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Puc.3 Benuyuna giocmani 8i0 mpancnopmnozo 3aco6y 00 nogepxui uiaxooi
cmpykmypu.
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Puc.4. Benuyura kyma manaaxcy mpanHcnopmHozo 3acooy.

4. BucHOBKH 3a pe3yJbTaTaMH JOCJHiIKeHb Ta HANPAMKH DOAAJNBIIAX
AOC/iIAKEeRb

[TpoBeneHi uMcenbHi PO3PaXyHKM MOKAa3aiH, O AOCIIKYBAHHH TPaHCIIOPTHUH
3aci0 Ha HAIMPOBITHMX MarHiTax notpebye nomatkoBoi cucremu crabimizauii. [ns
UBOr0 B KOHCTPYKWilO amapaty Oyjo BBeIeHO XBOCTOBHH TOpPH3OHTaIbHUH
crabinizarop. Lle no3sonuno 3abe3neunty HOro AMHAMIYHY CTilKicTh. B nopansimomy
HeOoOXiTHO PO3ITIAHYTH JAIMHAMIKY PYXy 3 YpaxyBaHHSAM OOKOBHX CHJI TA MOMEHTIB.
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BicHuk XapKiBCBKOTO HaIliOHAJTEHOTO yHiBEpPCHTETy
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VJIK 330.1(075.8) Ne 703, 2005, ¢.214-221

Mopens nporecy BBeICHHS AaHUX MPO TPOAYKTH Ta MOl
y IXHbOMY XKUTTEBOMY LUK

O. B. Tenenuen
Xapkiscokuti Hayionanenut ynieepcumem imeni B.H. Kapaszina, Ykpaina

The features of manual input of product and event data at the events-oriented
information-analitical complex product life cicle support system is considered. The
consecution of product and event data input at the system is proposed

Beryn

[NoniliHo-opieHTOBaHa iH(opMaLiiiHO-aHAIITHYHA CHCTEMA MIATPHMKH JKUTTEBOIO
uukity ckinagHux npoaykriB (IAC XII) momomarae BupimyBati Garato 3ajay, mo
BCTAKOTh Mepell CHiBpoOiTHHMKaMM opraHizadiii, ski OepyTb ydyacTh y mpowecax
JKUTTEBOIO LMKy NPOAYKTiB. BoHa 103BoJIsE KOHCOMIAYBATH Pi3HOMAHITHI JaHi 1po
MPOAYKT Ha OCHOBI NOJiMHO-OPIEHTOBAHOrO MiAXOAY Yy €auHid iHdOpMauiinii
cTpyKTypi — HakormuuyBadi aanux [AC XII. [Dxepenamu umMx naHux € Gasu JaHux
CHCTEM OIepaTMBHOi OOpOOKM JaHMX Opradizanii, BHYTpIlIHi Ta 30BHIlIH
CTPYKTYypOBaHi i He CTpyKTypoBaHi JokymeHTd [1]. 3wmicT HakonwdyBaya JaHux
BHKOPUCTOBYETHCS /I BUPILICHHS aHANITUYHUX 3afa4. ToMy J0 AKOCTI JaHUX, W10
TIOTPAITH/IH A0 HAKOTIHYYBaya, Nipe’ sBJIsSIOThCS 3HAYHI BUMOTH.

Y cnpomenomy Bapianti IAC XKL o cxiamy 610Ky yBeIeHHS JaHUX HE BXOUTH
MiicHcTeMa BMAICHHA JaHMX 3 iHpopMauiiiHuX cucTeM, TpaHcdopmaiii JaHuX Ta
3aMoOBHEHHA HUMM HakonmuyBaya (T.3. mpouec ETL — Extract Transform Load). 3
onHOTO OOKY CTBOpPEHHs i€l MiJACHCTEMH € JOCUTH TPYIOMICTKHM Ta MOXe OyTu
TeMOK OKpeMoi pobortu. Tlporte icHye Garato KOMepUiiiHMX MPOMYKTIB IbOTO BUAY,
IO MOXYTb OyTH BHKOPHCTaHI MpH CTBOpPeHHI noBHomacumrabHoi cucremu [Erhard
Ram, Hong Hai Do. Oumctka AaHHBIX: MpoONieMbl M aKTyalbHbi€ MOAXO/bI.
Marepianu calita www olap.ru.; bon K. KoHBeprauus JaHHBIX WIS XPaHWJIMIL,
Marepianu caifta www. olap.ru]. 3 iHmoro 60Ky, UUTHO CTBOPEHHS ITJIOTHOIO
npoekty IAC XKII € nemoHcTpauis MOXIHBOCTEH MOAIHHO-OPIEHTOBAHOTO MiAXOY 10
aHanizy JaHHX, WO CTBOPIOIOTHCS MiJl Yac JKHTTEBOTO LUKITY BHPOOY, MPOEKTYBaHHA
Ta BiANpalOBaHHA CTPYKTYPM HAKOTMYyBada, a Lie HE BHUMAra€ BHUKOPHCTAHHA
nigcuctemn ETL. Cnia Takoxk 3a3HaYMTH, M0 HA OLIBMIOCTI MiAMPHEMCTB IPOLEC
BIIPOBA/UKEHHS iH(popMaLiiiHuX cucTeM, sKi Moriu Ou GyTu mkepenamu indopmarii
JUIs HAaKONMuUyBaya, JHIIE pPO3MoYHHaeThed. HaBiTh Npu iXHBOMY BIIPOBaKEHHI
nesikui 00cAr 1aHMX, HEOOXITHUX JUIs aHami3y Oye MpoxXoauTH noB3 HAX. OTKe Poiib
KOMIIOHEHTH, fKa BIANOBiJa€ 3a “pyuHe” yBeJCHHS [aHWX OMEPaTopoM € JOCHTh
3HAYHOIO.

OckibkM JaHi aBTOMaTM30BAHOTO YBeleHHs y [poMy BapianTi IAC XKI]
MOTPAIUIAIOTh 6e3rmocepeiHbO A0 HAKOMUYYBaya, BAXIIMBOK) 3a/1aueto € 3abe3nedeHHs
iX KOpPEKTHOCTi Ta MiHiMi3allif BIUIMBY Ha iXHIO SIKiCTh JroAchKOro daxropy. Ila
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3a7a4a € CHiJIBHOIO 1l OyIb-SKUX CHCTEM, B SKHX JaHi BBOJATBCS ONEPATOPOM.
OcHOBHUM MeTOZOM i1 BUpIlIEHHS € OOMEXeHHS 0e3MmocepeHbOr0 BBOAY AAHHX 3
KIaBiaTypu — JaHi NOBWHHI BBOJAWTHCA JIMILE OIHH pa3 Yy OAHOMY Micli, a TOTiM
obupaTucs 3i CHIMCKY MOXIIMBUX 3HaueHb. Bemukuii oOcar AaHUX y HaKONMuW4yBadi, i
BIAMOBIAHO B L[BOMY CIMCKY, BUMarae BOPOBAIKEHHS y iHTepdeiici kopuctyBaya
3pY4HHUX 3ac00iB HaBiraii.

Lline po6GotH - po3poOka MOCHiAOBHOCTI YBeJCHHs OrepaTopoM iHdopmaiii npo
NPOAYKTH i moAii o HakormvyBaya aauux [IAC XKII.

Ananiz gociigkennb i nyGaikanid, B AKAX po3mo4YaTo BHpilIeHHS HpobiemH,
HA AKi CIHPAETHCH aBTOP

TexHOJIOris HAKOIMYYBaviB JaHWX, 3anpornoHoBaHa B.lamonom [Inmon W.H.
Data Modeling for the Data Warehouse. - [Enexkrponnuii pecypc]. — Pexum gocryry:
http://www. dbazin.com.], gicrajia MoAajbUIOr0 PO3BUTKY B poOOTAaX TAKUX aBTOPIB
sk R.Kimball, T.Kelly, T. Moulder Ta iH.

V [2] 6yna 3anpononoBana IAC XII six cucrema, 110 JO3BOJISE IHTETpyBaTH AaHi
TpO MOIT y KUTTEBOMY LIMKJIi NPOAYKTIB (Ta MOB’S3aHUX 3 HUMU opraHizauii). Y [3]
OyB BM3HaueHMii yHi(ikoBaHui HaOip mapaMeTpiB moaii, sKuii JO3BOJSB OMHCATH 3
NPUAATHAM Ui 0aratb0X aHATITMYHUX 3a4a4 CTYNEHeM MOBHOTH JaHi Npo pi3Hi
noxii. B [4] 3anponoHoBaHo 3ipkonoaibHy cTpykTypy HakonuyyBaua aanux [AC XKI]
Ha piBHi (aKTiB Ta BUMIpIB.

He pupimeni panime YacTaal npobieMH, AKEM NpAcBaYeHa podora
Ha ueit yac He po3po0iieHO MOCHIAOBHICTD YBEACHHS JaHWX 10 HAKOMU4YBaya
nanux IAC XKII. Lipomy nuTaHHIO i NpUCBAYEHA CTATTA.

IocranoBka 3axayi
3anayaMu CTaTTi € Po3poOKa MOJIeNi NpoLecy BBEASHHS AaHHMX MPO MPOAYKTH Ta
moil y IXHbOMY XKHUTTEBOMY LIMKJI 10 HakonuyyBaua ganux [IAC XKIL.

YBeeHHS JAHAX PO HPOAYKT TA MOl 10 HAKONHIYBAYaA JAHHX

[Tpeamerom po3rasay iHGOpMALIHHO-aHATITHYHOT CUCTEMHU MIATPUMKH KUTTEBOTO
uukity npoayktiB (IAC XII) € moaii, mo Tpanwaucs 3 npoxykramu. [poaykr (IT) y
JaHOMY KOHTEKCTi € pe3yJibTaroM abo 00’exkToM aissibHOCTI oprasisauii. ITig moaiero
(C) posymieTbest hakT 3MiHM CTaHy MPOLYKTY Y HOTO XKUTTEBOMY LIMKJI.

IMpoayxTaMu MOXKYTb OyTH:

BUPOOM - MPOAYKTH BUPOOHMIITBA, {0 NOTpanuiu y chepy iHTepeciB oprasizauii
(cTBOpeHi  Helo, 3aCTOCOBYIOTBCS Y MPOAYKTaX BIACHOrO BHPOOHUUTBA,
eKCTUTYaTYIOThCS Y Hel TOIIO);

nporpaMHe 3a0e3MeueHHs, SKe 3aCTOCOBYETLCS y BUpoOax;

JOKYMEHTaLis (KOHCTPYKTOPChKA, TEXHOJIOTIUHA, eKCIulyarauiiiia), 1o CTBOpeHa
a0 BUKOPUCTOBYETHCS y OpraHisatii.

Jani npo moxnii Mmictarecs y HakormuuyBaui aanux IAC KL, konuentyaisHa
CTPYKTYypa SIKOTO Hpe/ICTaBIeHa Ha puc. 1.
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Puc. 1 Konyenmyanona cmpykmypa Hakonuyyeaua oarux IAC JKI].

Haii6inpm TpyAOMICTKMM Ta CXWIBHHM 0 MOMHJIOK € TPOLIEC YBEASHHS IaHUX
npo npoxaykt. Jns Horo 3abe3neyeHHsi MPONOHYETHCA HACTYIHA MOCIITOBHICTh il
(puc.2).

YBeneHHs [aHUX pO3MOYMHAETHCS 3 BUOOPY BHAY TPOAYKTY  3i CIIMCKY
“Bua_Ilpogykry”. [Ins nonermeHHs HaBirauii mo CrucKy NpOTOHYETHCS MOMJIHBICTh
YBEICHHS YacCTUHM Ha3BU BUIY Ta HACTyNHE OOMEXEHHS pOo3Mipy CHHCKY. SKIo
NMPOAYKTIB LBOrO BHAY INe HeMae y HakomudyBadi, Ha3pa “Buay Ilpomykty”
BBOJIMTHCS 3 KJIaBiaTypH.

[Micta 3aBpanHs Ha3Bu “Buny Ilpoaykry” KOpHCTYBa4Y OTPUMYE MOMJIMBICTH
BBeCTH 3HaueHHs mapamerpy “Tlopna Haspa [poxmykty”. flk i mig yac yBeneHHs
“Buny_Ilpoaykry”, kopHcTyBay MOxe 00MpaTu HOro 3i CMMCKY, KiTbKiCTh €leMEHTIB
SIKOTO 3MEHILYETHCS TiC/I BBEJCHHS YaCTUHH HAa3BH.

Octanniv BBoauThes “TlozHauenns Ilpoaykty Ta Cepiiinuii Homep”. Came wiit
napaMeTp A03BOJISE OHO3HAYHO iAeHTHGIKYBaTH KOXkHUM npoaykT. Lleit mapamerp
Moxke OyTH yBeaeHuii Bpy4Hy, a00 reHepypatucs nporpamuo. OcraHHiH crocid
MOMUTMBUHM 1 po3ApiOHMX MPOAYKTIB, WLIO 3aKynamoTbes ado BUPOOIAHOTHCS
MapTisMH, I8 HOBHMX pelakilifi JOKyMeHTiB a00 HOBHX peJli3iB NpOrpaMHuIX
NPOAYKTIB. Y NMepmioMy BHIAIKY /Ui FeHepallil CyporaTHoro cepiifHoro Homepa Moxe
BHKOPUCTOBYBAaTHCA JaTa TMOCTaBKM MapTii Ta YMOBHHUH HOMEP KOHKPETHOIO
MIPOAYKTY Y maprii.

Taka moc/iA0BHICT 3MEHIILY€E 10 MIHIMyMy BIUTHB JIFOACBKOTO (DAaKTOpPY Ha AKIiCTH
JAHUX PO TPOYKT.
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Puc.2 Yeedenus oanux npo npodykm

Ille oaHUM eTanoM yBeAEHHS JaHHX, Ha IKOMY MOMUTHBI IOMHJIKH, € BHECEHHS [0
Hakonu4yyBa4ya iHbopmanii npo mogiro (puc.3). Hespakaroun Ha 0OuUpaHHS
napaMeTpiB MOAil 3 BiANOBIAHWX CHHWCKIB, MOBHICTIO TO30yTHCS TMOMHWIOK HE
MOAUTHBO. MOJMUIMBI TOMMWIKM TIOB’s3aHi 3 HENPaBWIbHHM BH3HaYeHHAM Habopy
napametpiB. Ha piBHi Oi3Hec-oriku MoxumiBo oOMexyBatu cnucok “Bum IToaii”
THMH, LI0 MAKOTh CEHC U1l 00paHOTO BHAY MPOAYKTIB. AHATOIYHO MOXKHA OOMEXKHUTH
CTIMCKA PErNaMeHTYIOYHX IOKYMEHTIB Ta MPOAYKTiB Oitbinoro piBHs iepapxii. Ta
dopmanizyBatu obmexenHs BuGopy napametpiB “Tlepcona” Ta “OO0’ekr” myxe
BaXkK0. OTxe BUOip IeIKUX MapaMeTpiB MOl I{ITKOM 3aJI€XKUTh Bifl OrepaTopa.
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Puc.3 Cmpyxmypa yeedenns 0anux npo nooiio

JlonaTkoBAM €TanoM yBEAEHHS [JaHWX NPO TOMII0 € BH3HAYEHHS MapamerTpy
“AKTyaJIbHICTD NOAIT” Ta BUKOHAHHS “3BSI3YBaHHS MMOIii”.

Koxna moxmis Mae 3HaueHHs mapamerpa “AkTyaibHicTe noaii” pisne 1 -
in(opmalis Npo Mofil akTyanbHa. Y pasi BBeJCHHS JAHMX NpPO MO0, 3AiHCHEHH
KO 3YMOBJIIOE BTpaTy aKTYaJbHOCTI {HIIMX, HEOOXiJHO BigHaliTH iX Ta 3MiHWUTH
3HaueHHs napamerpa “AKTyanbHICTh MOAil” Ha piBHe 0 — iH(opMaLis po Moo He
aKTyasbHa.

VY axocTi nepBicHoro xmoya i tabnuii “IToais™ BUKOPHCTOBYETHCS CYpOraTHHIA
kmo4 — igentudikarop noxii (“II TMoaii”) [Kimball R. A Dimensional Modeling
Manifesto. Marepianu caiitta www. dbmsmag.com.]. Lle mnone aBTOMaTH4HO
3anoBHIOETECA 3acobamu CYBJ/] Ta BHKOPHCTOBYETHCS MPU MOCHIAHHI Ha OKpEMi
exsemmuisapu cytHocTi “Tlonis™. YBenenHs inentudikaropa moaii poOHTE MONIUBHM
38’A3yBaHHs NoJid. BUKopuCTaHHs 3B SI3yBaHHS /103BOJISE CTBOPIOBATH JIAHLIOXKKH
10B’s3aHuX nofii. Ile moxe Oytn abo pekypcHBHHE 3B’S30K, SK, Hanpukiaz, y
BUIA/IKY MOUIYKY NPHYHHHA HECTIPABHOCTI CKJIaAHOTO BUpoOy (puc.4)
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Puc.4 Ipuknao 36 ’a3Ky noodiil, nog si3aHux 3 6ioMoeoio eupoby.

Takox [ouinbHe ¥ 3B’43yBaHHA NApHHUX MOAINM (MOYATOK Mpolecy — KiHelp
npomecy), pi3HHLS JaT SKUX BU3HAYAE TPUBATICTh Mpouecy. Hanpukiaa, TpuBaiicTs
po3poOKHM HOBOT pejlakilii JOKyMeHTa, ii y3ro/pKeHHs, TPUBATICTh PoOIT M0 MOHTAXKY
BUpOOY Ta HOro HampalfoBaHHS Ha BIAMOBY TOIIIO.

“Biptyaabni” ii “peaabni” BEpo6H Ta mopjil, noB’s3ani 3 HAMH.

B cuctemi pospisHArOTeCH  “BipTyanpHi® Ta “peanbHi” BupoOu (puc.S).
“Bipryansauii” BUpiO € pe3yabTaToM po3poOKH KOHCTPYKTOPCHKOI, TEXHOOTIYHOT,
eKCIUTyaTalifHoT JOKyMeHTaLil i BU3HAYa€E BUMOTH (XapaKTepPUCTUKH, CKIIAI) 10 yeix
“peanbHUX’ BUPOOIB, 10 OyAyTh CTBOPEHI 32 LIEK0 JOKYMEHTALIEI0.

|

"BiptyansHui" Bupib
KOHCTRYKTOQChbKA T3 TEXHONOTIMHAE
ADKYMEHTZUIA H3 BUrOTOB NBHHA
cepii (napTii) supobis

M03H34BHHA Ta CEPIfHWA HoMep:
XXX XXX XXX ¢.H.000

[ i ; 1
/ 1 Cepia (napTia) M evpobis F \
"PeanbHuit” Bupi6 "PeannHun" Bupit "PeanoHun” supib
Bignosigae Bianosigae Bignoelaac
KOHCTPYKTOQCBKIA T3 TEXHONOTMHIR KOHCTRYKTODCHKIN Ta TEXHONOMMHIR KOHCTPYKTOPCKIA T3 TEXHONOTIYHIA
LOKYMEHTAUf Ha BUFOTOBNEHHA HOKYMEHTAUT Ha BUrOTOBNEHHA DOKYMEHTAUT Ha BUTOTOBARHHA
cepii (naptii) supofis cepil (napTii) eupobis cepil {napTii) eMpobis
TO3HAYEHHA T3 CepliiHui HOMep: N03HaYeHHA Ta CeplitHUi Homep: N 03HaYEHHR T3 CeRIMHUA Homep:
XXX XXX XXX ¢.1.001 XRK XXX XXX c.H.002 XXX XXX XXX .H.00N

Puc.5 “Bipmyanenuii” ma “peansui’” supobu

“PeanbHuii” BUpIO € yTUICHHAM Y JKUTTA “BipTyanbHoro” BupoOy. “Peanbhuii”
BUPI0 HAMOBHEHUM “peabHUMK” CKIaHOBHAMH, CTBOPEHMI pealbHUMH ocobamMu Ha
peasibHOMY O €KTi, TOCTaBleHUIl pealbHOMY 3aMOBHHKY, 3MOHTOBaHMU Ha
peasibHOMY 00’ €KTi TOLIO.
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.

Ak gna “BipTyanbHOro” Tak H uia “peanbHMX”’ BUPOOIB Ma€ CEHC TOHATTA
JKUTTEBMH LUK, TIPOTE Horo craaii Ta iHhopmalliiiHe HanmoBHEHHA Pi3Hi (puc.6).

Bipmyanshuil eupie Feanshul suplf 1 Peanshul eupid 2 Peanenull eupd 3
MapreriHros!
LOCTIDHEHHS
[Jocnigxo-
KOHCTRYKTOPCHK
pofomv
Migrotoska MocTa4YaHHA CHag0sMX [MOCTANEHHS CHIANOBMX 5
sHpolHLTea (cHposHH) (cvpoB) m;‘;‘;g::‘?“m
BrpobHuyTen
pagHin] BipofHHLTED BpaBHALTBO
[oCTaBKE 3aMOBHH Ky
[ocTaBKa 3aM0BHMHY [ ————"
BupofHmLeo Excnnyarayjs
Ymnizaya Ecinyarags
Excnnyaralya
3aBepileHHA Ymunisauia
BdpobHUUTES
Ymnizauna
vt

Puc.6 XKummesuii yuxn «8ipmyanbHo2o» ma «peanvHuxy eupobis

“BipryanbHuii” BUpIO MOXKe TMPOXOAMTH CTadili MApKETHHIOBUX JOCIiKEHb,
JOCITIAHO-KOHCTPYKTOPCEKUX  poOOT, IMArOTOBKMA BHPOOHHULITBA, Oe3mocepenHbo
BHPOOHMUTBA Ta 3aBEPLICHHA BUPOOHMUTBA. KUTTEBUH LMK “peasbHOr0” BHUpOOY
MOXE CKJIaJaTUCA 3 MOCTaYaHHS CKJIAJIOBUX, BUPOOHUUTBA, MOCTAYAHHS 3aMOBHUKY,
eKcIUTyarauii Ta yTuwiizanii. [ KoKHOro 3 peaJbHHX BUPOOIB TPHBATICTH OKPEMHX
CTajliit iHAUBIQyaJIbHA.

VBeleHHs [0 HakomM4yyBaya “BipTyaslbHOro” BHpOOY JO3BOJSE€ MaTH OaHi Mpo
CKJIaJl €TATOHY VIS MapTii peaslbHUX BHPOOiB. 3acTocyBaHHA “BipTyasibHOro” BUpOOY
JOLITBHO [UIS MOAIMH, IO BiAOYBalOThCS 3 BUpoOamMu (MapTiero BUPOOIB), Wis SKHX HIe
HE BU3HAYEHO CepiliHMX HOMEPIB.

Hanpuxniaz, y npoueci 3aMOBIEHHS Ta OTPUMYBAHHA NapTii CKJIaJ0BUX, AJIS MOAiH
“3aMOBJICHHS NapTii CKJIAZOBMX Y MiAPO3/IiI MaTepiaibHO-TEXHIYHOIO MOCTAvyaHH:",
“3amMOBIEeHHS TapTii CKJIAAOBUX Yy TOCTavyajbHUKA”, “BHCTaBIEHHS pPaxyHKy Ha
nocrayaHHs naprii ckiaagoBux”, “Cruiara paxyHKy Ha NoCTa4aHHs Maprii CKIagoBux”
ule He BH3HAYEHUH Tepesiik cepiiHuX HOMepiB BHPOOIB, IO 3aMOBISIOTECSA. BoHH
PO3MOBCIODKYIOThCS Ha BCIO MapTir0 BUPOOIB Ta acowWiloloThes i3 “BipTyanbHuM”
Bupobom. [Toxii “OrpumanHs napTii ck1agoBux” BikKe IHAWBIAYAIbHI A KOKHOrO
peanbHoro BupoOy (puc.7). Yci ui moaii mawoTh OyTH MOB’S3aHi MiX c000K 3
BUKOPUCTaHHSM 3B’ SI3KY MOIH.

3acTocyBaHHA “BipTyanbHOro” BUpOOY Ta 3B’S3yBaHHA MOMIiH J03BOJISIE BBOIUTH
[0 HakomuyyBa4a iHGopMauilo npo moxii Oe3nocepeaHbO MO (GakTy IXHBOTO
3AiHcCHeHHS, a He NOCThAKTYM, fK 1e Oyno 6u Ge3 1ux 0CoBIMBOCTEI.
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laenTudikarop Hazsa nogii CepiitHuit laexTudikarop
noaji HOMep npoaykra  NOB'AzaHol
noail
¥ ‘ 3amonenua naprii cKnaa0BHX cH. Ne0OO o
¥y NiAPO3Ain MaTepianbHO-TEXHIYHOro NOCTavaHHA
n+1 3amoBneHHs NapTil ck1agoBuX y nocTavanbHuka ¢.H. Ne0OO n
- BucrasnexuHs PaxyHKy Ha NOCTauaHHS c 4. Ne0OO S
naprii cknagoBux
nes Cnnara PaXxyKy Ha OCTauaHHR cH. Ne000 42
napril cknag,0Bux
n+4 | OTpUMaHHA cKNajoBUX BiA NOCTaYanbHUKa Ha cknag | c.H. Nel10 n+3
n+5 | OTpuMaHHs CKNaAOBUX Bij NOCTavanbHuka Ha cknag | c.H. Ne111 n+3
n+6 | OTpUMaHHA CKNafoBUX Big nocTayanbHUka Ha cknag | C.H. Ne112 n+3
Puc.7 [odii, wo 30iick0r0mbCs nid wac 3aKynieni napmii ckiadosux.
BucroBkH

V crarti po3risHYTO 0coGnuBOCTI pyuyHOro ymedaeHHs jganux go IAC OXKII,
3BEPHYTO YBary Ha KJIIOYOBi OCOOIHMBOCTI CHCTeMH — “BipTyalbHuit” # “peanbHuii”
BHpoOM Ta 3B’s30K mopii. HactynwHoio 3amauero mae OytH po3poOka iHTepdelicy

oneparopa CMCTEMH.
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BicHuk XapKiBChKOr0 HaIliOHATHHOTO yHiBEPCHTETY

Cepis «MaremarudHe MoaemoBanHA. [HpopmaiiiHi TeXHONOTIl. ABTOMaTH30BaHi CHCTEMH
YTIpaBIiHHD

YJIK 378:519.8 Ne 703, 2005, ¢.222-231

MozenupoBanue npoiecca ayauta GUHAHCOBBIX MMOTOKOB B BY3e

®upac Camu Maxmya Ans Caiina
Xapvroeckuii HayuonaneHeiil yrugepcumem um. B.H. Kapasuna, Yxpauna

The model of an optimum finance administration is analyzed by a higher educational
institution. Statement of a problem of an estimation of influence of changes in
educational process on change of financial streams is offered. The approach to its
decision, based on ideas of the theory of return calculations is offered.

Beenenne

[ocynapcTBeHHOE BbicHiee yueOHOe 3aBefeHHEe — OTO C/IOKHAS COLHATIBHO-
9KOHOMMHYECKAs CUCTEMA. YIIPaBIeHUE TAKOW CHCTEMOM B KOHKYPEHTHBIX PHIHOYHBIX
YCIOBUSX MpeacTaBisier coboif mpolece, COCTABIAIIMIKME KOTOPOrO HAXOAATCS B
CHCTeMe KOOPJAMHAT «IPOCTPAHCTBO YMNPAaBACHUM»—«IIPOCTPAHCTBO COCTOSHMMN—
«Bpema». Hapany ¢ ¢akTopaMy NpecTHXKHOCTH, HATTHYMS HAYYHBIX IIKOJI (PHUHAHCOBOE
yTIpaBJieHHE SABJISETCS OJHUM M3 BKHEHIIMX JIEMEHTOB YIPABICHYECKOTO MMPOoLecca.
Hampumep, crpaHamMu apaOckoro Mupa NpU3HAIOTCS JOCTOMHBIMEU U OOyYeHHs B
acnupaHtype Toabko JBa BVY3a Vkpawnsl (XapbKOBCKHI  HAMOHAIBHBIN
yHuBepcuteT umeHu B.H. Kapa3uHa BXOAMT B MX YHCTIO).

Ontumuzaius o6pa3oBaTenbHOrO MpoLecca ABISETCS OHOM M3 OCHOBHBIX 337124
ynpasjieHus y4eOHbIM 3aBe/ieHneM. Pemienne 3a1a4 (GHMHAHCOBOTO YIpPaBIeHMSs BY30M
BXOJMT B COCTaB 3THUX 3a1ay. Eciu paccmarpusars BY3 ¢ ToukH 3peHHs CHCTEMHOTO
aHaJiM3a M TEOPMM AKTUBHBIX CHCTeM, TO yrpaeieHue BY3oM Kak aKTHBHOMN
CHCTEMOM IpejnosiaraeT Co3JaHhe UMHTALMOHHON MOJE/TN TOBEACHHS CHCTEMBI B
MPOCTPAHCTBE ¥ BPEMEHH B 3a[JaHHBIX BHEUIHUX W BHYTPEHHMX YCIOBHSX. IIpu 3TOM
BbIOOp YNpPaBAIONIEr0 BO3JCHCTBUA MOXKET HOCHTH TNPOTHBOPEYMBBINA XapakTep
(mpuemaempit s BY3a u He npuemneMsiif s BHeuiHeH cpeasl W Hao0OpoT).
Beibop ynpaBiaeHus [IO/DKEH OCYIUECTBIATHCS HA OCHOBE aHa/M3a 3aJlaHHBIX
KPUTEPHEB ONTUMAJBHOCTH, 3a4acTy0 OLEHHBAIONIMX KAYeCTBEHHBIM ypOBEHb
NPUHUMAEMOTO YIPaBAEHYECKOro pemeHus. UMUTaumMoHHy0 Mozenb, cHabXKeHHY0
KPUTEPHAMM ONTUMAIbHOCTH, HA3bIBAIOT MOZEIBIO ONTHUMAJIBHOTO YIPaBJECHHS.
Kpome Bcero npouero oHa orpaxaer ¢puHaHcoBsie notokn BY3a. I'ubkocts Moaenu
MO3KET ObITh OLICHEHA MOCPEACTBOM ee ayauTa. Llesib HacTosniel CTaTbh — U3J0KHTh
pe3yJibTaThl HCCNECNOBAaHMN MO ayJUTOPCKOMY AaHAIM3Y MOJENH ONTHMAJIBHOIO
buHaHCcUpoBaHUs yueOHOTO Mpolecca.

IlocTanoBka npoGiembl B 001IeM BHE H €€ CBA3b ¢ BAKHLIMH HAYYHBIMH H
NPAKTHYECKHMH 3aXa49aMn

Beiciiee y4eGHOe 3aBejieHME SABIACTCA CJIOXKHONW AKTHBHOW  COLMAIbHO-
3KOHOMHYECKOH cuctemoii [1-3]. YnpaBnenue Takoi cucTeMoii npeacTaBiser coboi
CJIOJKHBIA TIPOLECC, COCTAB/IAIOLIME KOTOPOTO TECHO B3aHMOCBA3aHbI. MeXaHu3M
(GuHaHCOBOrO  ympaBieHHMs SBIAAETCH OIHUM W3  BaKHEHUIMX  3JIEMEHTOB
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ynpaBiieHYecKoro npouecca. OJHa W3 OCHOBHBIX 337au YNpPaBJeHUs Y4eOHBIM
3aBeJeHMEM (B TOM 4MCle 3ahaya (UHAHCOBOrO YIpPAaBIEHHS) COCTOUT B
ONTUMM3ALKMK 00pa30BaTEIbLHOTO DpoLecca MO NOKa3aTeNsiM, XapaKTepU3yFOIUM 3TOT
npouecc.

HeobOxomumo yuuthiBaTh, 410 «[IpuMHATHE ynpaBisiomlero pemeHds [pu
opraHu3auuy paboThl CIOXKHOH CHCTEMb! CBs3aHO ¢ 00paboTkoii Gosbmoro obvema
uHpopMauuy, TpeOyeT HEeTPUBHAIBHOIO aHamM3a CloXKUBLIelHcs cutyaunu (c
TNPUBJICYEHHEM METOJI0B, pa3paboTaHHbIX B CaMbiX Pas/IMYHBIX O0NACTAX 3HAHUIL) U
JODKHO ObITH CBOEBPEMEHHBIM (TOrZa KaK 4acTO Ha MPUHATHE PEIeHUS OTBOAMTCS
OTHOCHUTEJIBHO Malblii MPOMEKYTOK BpeMeHH)» [7, ¢. 68]. DTO NPUBOAMT K TOMY, YTO
peLIeHuUs, TPUHUMAEeMBbIe 1aKe KOJUIEKTHBOM BbICOKOKBATM(DUIIUPOBAHHBIX, OTBITHBIX
U aKTUBHbIX PYKOBOAMTENeH (peKkTopar), He BCerJa OKa3blBAIOTCS JAOCTATOYHO
3 HeKTUBHBIMH.

HIMEHHO 1NOJTOMY B COBPEMEHHOM CHCTEMHOM aHajM3€ OCHOBHBIE YCMIIUS
HampaB/IfIOTCS Ha CO3/1aHHE MaTeMaTHYeCKWX MoJenel YnpaBiaeHUs CIIOXHBIMH
CUCTEeMaMH,  KOTOpble  MNO3BONWIM  Obl  pazpaboTaTh  COOTBETCTBYIOLIKE
MHPOPMALMOHHO-KOMIIBIOTEPHBIE TEXHOJIOTHH C MUHUMA/IbHBIM Y4acTHEM uenoBeKa
B Ipouecce ynpaejieHus M ¢ HauOombuieil 2(PheKTUBHOCTBIO. AHAJOrMYHBIC
UCCIIeOBaHHs MPOBOJATCS M MO CO3AAHHIO MOZENell yrpaBieHus By30M (CM., Hamp.,
(4, 5.

C TOuYKM 3peHHs CUCTEMHOr0 aHalW3a YMNpaBliCHWE aKTHBHOH CHCTEMOH
IpeAroJaraeT MNoCTPOSHHE NMUTALMOHHOM MO/IE/TN NOBEJCHHUS CUCTEMBI BO BPEMEHH
B 3a[aHHBIX BHEIUHUX M BHYTPCHHHX YCJIOBHMSAX B 3aBHCHMOCTH OT pealU3yeMoro
ynpaBisiomero  BosaelcTsus  (ynpaBiaenus). BbiOop  ynpaBieHus  J10/KeH
OCYLIECTBIATBCS HA OCHOBE aHalM3a 3aJaHHBIX KPUTEPUEB ONTHMAIBHOCTH,
OLIEHMBAIOLIMX KAYECTBEHHBI YPOBEHb NMPUHUMAEMOIO YIPABICHYSCKOINO PELICHHS.
Kpome Bcero npouero oHa otpaxaet ¢rHaHcoBbie noToku BY3a. ['mbkocts Moaenu
MOJKET OBITb OLEHEHa MOCPeCTBOM ee ayauTa. Llenp HacTosmel cTaTb — W3I0KATh
pe3yJbTaThl KCC/AeJOBaHMN [0 ayAMTOPCKOMY aHAlH3y MOJENU ONTHMAIbHOro
(burHaHCHPOBaHUS y4eOHOTo Mporecca, NpeToKeHHOM B [7].

OcHoBHO} pa3jen

PaccMoTpuM KpaTtko Mojenb opraHu3auuu ydeOHoro mpouecca B BY3e. byaem
NPUCPIKUBATHCS TEPMUHOJIOTHH, MPeIoI0kKeHHit n 0603Ha4eHuii cratbu [7].

VYueGHbIH npoLiece npejacTasiiseT coboi HeneHanpapaeHHOe B3aUMOIEHCTBHE TPEX
COCTaB/AOIMX: 00ydaeMblii (CTYHEHT), MpemojaBarelb U y4eOHO-METOAUYECKOEe
obecneyenue. Pe3ynpraTomM B3auMOJCHCTBUA sBiIfeTCS 00BEM 3HAHMH M YMEHHIA,
KOTOpbIH TOJMydaeT M MpHOOpeTaeT CTyAEHT B mpoiecce o0ydeHus. DTOT 00BeM
fpelycMOTpeH nporpaMmoii ofydenus. OTciona ciieflyeT, dTO pe3yJibTHPYOLLHii
nokasarenb y(f) opraHuzanuu y4eOHOro mnporecca MOXKET OBIThb ONpeaeneH ¢
MOMOLIBIO  B3BELICHHOH  JIMHEHHO-MYJIbTUIUIMKATUBHOM  CBEPTKM  YacCTHBIX
MOKa3aTe/iei, OMUCHIBAFOINMX YKa3aHHbIE BBILIE COCTaBJIAIOMIME yueOHOro mporecca.
B paGore [4] aBTOpHl NPELTONKUIM CJeIyIOUIee COOTHOILEHUE /i HTOrOBOIO
nokasarens y(f) opraHusaimu y4eOHOro npoiecca:
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(¢ Ji
Y= Zah ()2 b, (), ()

rae: i — WHAEKC, HyMepyKUMH CreLHalbHOCTH, N0 KOTOPBIM BY3 OCYILECTBISET
BBITTYCK CTILUATUCTOB B £ -M rofy (C — YHC/I0 TaKMX CMELMAIBHOCTEH );

h,(t) — noka3atenb, XapaKTePU3YIOLIHH KOIMYECTBEHHbIH COCTAB BBIMYCKHUKOB
By3a i -i CHELMaNbHOCTH [ -I0O FOZa BHITYCKa;

q;,(t) — noxaszatenb, XapaKTePHU3YIOIIMH KAueCTBEHHbIH M KOJIMYECTBEHHbIH
YPOBEHb OpPraHM3alU¥ MOATOTOBKM BBIMYCKHMKOB i-H CHENMAIbHOCTH MO S -My
dbakTopy (cocTaBifIOlIEMY 3JIEMEHTy) yueOHoro nporecca ( f; — YMCIO TaKuxX
(baKkTopoB AnA i -H CACUMATBHOCTH, § — MHICKC, HYMEpYIOLIUi 3TH (haKkTophi);

a;,b,, — BecoBble KOIQOUIMEHTHI, YIOBIETBOPSIOLIME YCIOBHIO HOPMHPOBKH.
(Heobxoaumo oTMETHTb, 4TO B cTaThe [7, ¢. 69] noMmylieHbl OneYaTKH. )

K axropam yuebGHOro mnpoiiecca, KOTOpbIE XapaKTEpU3YIOTCS TOKa3aTelsMu
q;;(t), oTHOCATCS:

yCIEBAEMOCTh  BBIIYCKHHMKOB;  obecneueHHOcTs  y4yeOHOro  mpoiecca
NPEerno/laBaTeAMHM, IUTEPaTypoH, TEXHHYECKUMH CpeACTBaMM oOyueHus (Hampumep,
KOMIBIOTEpPAMH ¢ HEOOXOIMUMBIM TIporpamMmHbiM obecrieuenuem). Ilonaraem, uro
npezensl cymmupoBanusa C, f;, koapduumeHTs a;,b, MOCTOAHHBI.

IlpeacTapnsercs O4EBHAHBIM, YTO BEMYMHBI /i, U ¢, 3aBUCAT OT (PUHAHCOBBIX
CPEICTB, HAanNpaB/deMbIX Ha OpraHu3aluMio y4deOHOro mpouecca. YmpaBiieHHe
MOTOKAMHM 3THX (PHHAHCOBBIX CPEICTB OKAKET COOTBETCTBYIOIIEE BIIMSAHWE HA
BEJIM4YMHBI YACTHBIX MOKa3aTeNlel /;, g, ¥ MTOroBoro nokasarens (1).

Hwxe OyaemM Hcnonb30BaTe MHEMOHMYECKHM YAOOHYH cHCTeMy O0O3Ha4YeHwHs
HOBOM BEJIMYMHBI JByMs OyKBamM, BTOpas M3 KOTOPhHIX COBMazaer ¢ 00O3HaYeHHEM
TOM BEJMYMHBI, W3 YHMCIA BBEJCHHBIX paHee, C KOTOPOH HOBas BeEJM4KMHA
HETOCPECTBEHHO B3aMMOCBS3aHa (a mepBas OykBa yKas3biBaeT Ha XapakTep HOBOM
BennuMHbl). O003HauMM (UHAHCOBBIE CPENCTBA, CBA3AHHBIE C MOKa3aTeneM A, yepes
zh,(f). 3nech MHAEKC @ HyMepyeT BHAbI (DHHAHCOBBIX CPEACTB, OKA3bIBAOLIMX
BIIMSIHME HA TOKa3aTenb /; (nanee OynyT NpUBENSHBI MPUMepHI), a depes zq,, (1) —
(bMHAHCOBBIE CPEJICTBA, CBA3AHHBIE C KPUTEPHEM ¢ , [JIe HHACKC ¥ HyMEepyeT BHIBI
(uHAHCOBBIX CPE/ICTB, OKa3bIBAIOIMX BIMSHHE Ha MOKasareib ¢, (7). Bemauumsi
zh, () ¥ zq,,(f) Bcerna MOXHO CYMTaTh HEOTPHLIATETBHBIMM, MOCKOIbKY 3HAK 3THX
BEJIMYUH (MPHOBLTE MM YOBITOK) MOKeT OBITH y4uTeH B (hOpMyiax, B KOTOPbIE OHH
BXOJIAT.

Bynem cuuTaTh, 4TO MHAEGKC @, HyMepylOLMil BelH4WHBI zh,(f), MeHSeTcs B
npeaenax or 1 no 4, yepes eauumiyy. Yncno A; u Tansl QUHAHCOBO-MATEPHAIIBHBIX
(akTOpoB, BO3NEHCTBYIOIMX Ha TOKasatenb A, BOoOUIe TOBOPA, pasiMuHbl /UiA
pa3HBIX CHEeLHATBHOCTEH (3aBUCAT OT HHAEKCA 7 ).

AHaOr¥4HO, MHJAEKC U, HyMePYIOLIMH BeNH4HHbI 2g,, (1), MEHAETCS B Mpeenax
or 1 go U, , rae Bepxumii npenen U, B o0mem ciyyae 3aBUCHT OT CHELHAIBHOCTH
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(oT HOMepa i) u OT paccMaTpuBaeMoro ¢akropa yueOHOro mpouecca (0T HHIEKCa § ).
Ilokazarenu A, M g, , €CTECTBEHHO, 3aBUCAT OT IOJHOro Habopa BeIMuMH zh,,(f) W

24, (f) COOTBETCTBEHHO:
h; = b, (zhy(2),..., zh; (2), 1), (2)

@i = G35 (2G5 ()0, 2G5 (D), 1) (3)

C nenpro conepkaTeabHOH WHTEpPNpETalMy BBEACHHBIX BeJUYMH M HX SBHOM
3aBHCMMOCTH OT (hakTopa BpPEMEHH PpacCMOTPHUM HECKONbKO mpumepos. s
TMoKa3aTensi KOJMYECTBEHHOrO COCTaBa CTYAGHTOB /A, TIOA BeNM4MHaMH zh,, (1)
MOXKHO TOHHMaTh pacXoAbl By3a Ha TMPOBEIEHUE PEKJIAMHOW KaMMNaHWHM MO
PUBJIEYEHUIO CTY/IEHTOB K MOCTYIUICHHIO B By3 MO - CHCLIMATBHOCTH, pazMmep
CTUMNEHMU VIS CTYACHTOB i -H CMIELMAIbHOCTH, HA0aBKK K CTHIICHAMH 33 XOPOUIYIO
M OTIHuYHyIo yuyeOy, pa3Mep OIUIaThl OAHOrO roga ofy4yeHus IS CTY/AEHTOB-
KOHTPaKTHHKOB,

H3MeHeHHS YHUCIEHHOTO COCTaBa CTY/ICHTOB M3-3a OTYUC/ICHUS HEKOTOPhIX M3 HHUX
3a HEYCIeBaeMOCTh, YX0/a B aKaJIeMUYECKUI OTITYCK M [0 MHbIM MPUYMHAM, a TAKKe
HENPOrHO3UpyeMble W3MEHEHMUs MOoTpeOHOCTel OTpaciei SJKOHOMMKH B CTICLUAIHCTAX
CITy’KaT MPUMEpOM OOBSICHEHUS ABHOW 3aBUCHMOCTH TIOKa3aTelist /; OT BPEMEHH.

Jns  mokaszarens g, XapaKTepusyioulero, Hanpumep, abopaTopHoe

obopyaoBaHue, MOA BEIHYMHAMU 2, (f) MOXKHO TOHHMAaTh CPEJICTBA, BHIACIAEMbIE

Ha nojaepxkaHue oOopy/noBaHMS B paboyeM COCTOSHHM, 3aKYNKy HOBOM TEXHMKH,
noBeilIeHHe KBatudukaumu npenoaasarened. ITokasarenu ¢, B TOH WM MHOH

CTENEHH MOTYT 3aBMCETh OT MOTHBAlMM TpyJa Mpernojasateleil, a, 3Ha4UT, — OT UX
3apaboTHOH miathl. SIBHasg 3aBMCUMOCTH ¢, OT BPEMEHH MOXKET ObiTh CBA3aHa C
MOCTENEHHbIM (DU3MUECKHM CTapeHHeM 000pyoBaHHS M OOBEKTHBHBIM POCTOM
TpeboBaHmii K § -My (hakTopy y4eOHOTO mporecca.

Bennunba eHEKHBIX CPEICTB, HANpPAaBICHHLIX BY30M 3a NEPHO/] BPEMEHH [ Ha
MOBLUIEHHE  MOKasaTeled  opraHu3anuu  yyeGHOro  mpouecca — MNoJy4aercs
CYMMHPOBAHUEM:

C fi Ui
2q(t) =22 2. 24;, (1) - “)
i=ls=1u=1

Ha ocHoBe BenuuuH zh,,(f) , CBA3AHHBIX C MOKa3aTeeM A, MOXET ObITh MonyyeHa
creayomas cyMmma:

c 4
zh(t) =% 3.z, (N, (1), (%)

i=la=|
B KOTOpoi N, (f) — uuMcneHHBI napameTp, COOTBETCTBYIOWIMH (DUHAHCOBBIM

CPEACTBAM @ -rO THMA /1S CTYASHTOB i-# CHEUMATLHOCTH (HampuMep, €M a-M
THUTIOM (DHHAHCOBBIX CPEJICTB ABISIOTCH PACXO/bl HA BHIILUIATY CTHIICHIMH CTYIEHTaM
i-i cnenyasbHOCTH, TO0 N, (f) €CTh YHCI0 CTY/AEHTOB, NOMYYarOIUX CTHIECHIHIO, a

zh,(t) — pa3mep crunesaun). Ycnosumces Opate BemuunHbl N, (f) €O 3HAKOM ILIIOC,
ecim cpeacrtsa zh, (t) npeacTaBIsIOT coOOM 3aTpaThl By3a Ha obecriedeHue yuedGHoro
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npouecca, M CO 3HAKOM MHHYC,— €ciu zh,(f) COCTaBisIOT MOXOJHYKO YacTh
Orokera By3a. Beifop 3HakoB ciaemyer M3 ypaBHeHus OanaHca (DMHAHCOBOI
JEATENILHOCTH BY3a (CM. J1ajiee 1o TeKCTy).

ITycTs, Hanpumep, zh, () — BeNMYMHA TOIOBOM I1ATHI 32 00y4YeHHeE, B3UMaeMas ¢
OJIHOTO CTyjeHTa (AoXox By3a), Toraa N, (f) — B3sTOE CO 3HAKOM MHHYC YHCIO
CTY/IEHTOB-KOHTPAKTHHKOB i -i CIIELMATEHOCTH, MOy YatoIMX TIaTHOe 0OpasoBaHue.
JUnsa Takux Benu4uH zh,(f) , Kak pacxozibl By3a Ha MPOBEJEHKE PEKIaMHOMN KaMITaHHUH
10 TPHUB/ICYEHUIO CTYJEHTOB K MOCTYIUIGHHUIO B BY3 10 i -i crieuuanbHOCTH, Oyaem
nonarate N, (f)=1.

@uHaHCOBOE ynpaBieHHE Y4eOHBIM MPOLECCOM OCYINECTBISETCS 4Yepe3 3alaHue
BEeIM4MH zh, W 2q,, . MatemaTHyeckas MOJeTb By3a U Pe3yJibTarhl, MOJTyYEHHbIE
NpH €€ HCMOIb30BAHHM, B CYLIECCTBEHHOH Mepe ONpeaessioTcs TeM, KaKMe CTaThby
Oro/’keTa BKIIOUEHBI B COCTaB (PUHAHCOBBIX CPEICTB 2/, W 24, , @ KAKHE — HET.

YpasHenue Gananca pUHAHCOBOM JEATEILHOCTH By3a MOXeT ObITh MPEICTABIICHO
B CJICIYIOIIEM BH/E

4
S, (0)+ }C;I 2 (O|N, (1) =§ 3. 2h, OV, O]+

+zq(t)+ S(t) + R(t) - R(0)
T/ie B ABHOH (opMe BBIJENICHbI CPEJICTBA, NOMYYESHHbIE BY30M 3a NEPUO/I BpPEMEHH f
OT CTYAEHTOB, OIUIaYMBAMOLIMX cBoe oOpa3opaHue. B seBoil wacTu ypaBHEHUs
CoAepKaTCs ClaraeMble, KOTOPHIE OTPaKAOT J0XO/ By3a 3a MEPHOZ BPEMEHH 7, a B
NpaBoH YacTH — CjiaraeMble, OTPAXAIOLIME PACXOAHbIE CTAThH OIOJDKETa, a TaKke
pasHocth  R(f)—-R(0) wmexay cpeacTBamMy, 3ape3epBUPOBAHHBIMH Ha MOMEHTEI

(6)

BpemenH £ U t=0. B (6): S;(¢) — obmuii 10X0 By3a B TeYEHHE MEPUOIA BPEMEHH [
0 BCEM CTaThAM 3a MCKIoueHHeM cpeiacts (5), S(f)— mpouue 3atparthi. B cocras
aoxona S;(f) BxoaaT OlOWKETHbIE CPeACTBA HA OIUIATY OOY4YEHUSI CTYEHTOB,
3aHMMAKOIIMX MECTA, TIPEOCTaBIEHHBIC By3y rocyapctBom. Ilpoune 3arparst

S(1)= z S,(1), ™)

rae K — 4MCno BMIOB 3aTpar, BKIOYalOT B cebsd (axruyeckuit Goug 3apaboTHOM
niaThl COTPYAHMKOB By3a (Oe3 yuera 3apruiaTel mpenojasateneil), pacXojbl Ha
MOAACP)KAHKWE OCHOBHBIX (OHAOB M  KalMTalbHOE CTPOMTENBCTBO, —OIUIATY
KOMMYHAJIbHBIX YCITyT, CPEACTBA Ha PAa3BUTHE BY30BCKOM HAYKH M COLMATILHOM Cepsl
H JIpyTHe BHJIBbI 3aTPAT, NPELyCMOTPEHHbIE CMETOM BYy3a.

[lepenecem crnaraemoe (5) u3 JieBOi 4acTu ypaBHeHHs (6) B NpaBylO 4acTh
00BEIMHMM €T0 C MEPBBIM C/IAraeMbIM MPABOM YacTH, TOTJA C YYETOM ONpEIeNeHHs
3HaKa BenuuuHbl N, (f) nonyunm cymmy (4). Beoas o603Hauenue

z(f) = zh(t) + zq(1), ®)
nepenuiieM ypapHenue 6ananca (6) B CleayroineM BUAE:
S () =2z(t)+ S()+ R(¢) - R(0). 9

Hekotopbie crathu npouux 3arpar B cymme (7) SBISIOTCS 00A3aTENbHBIMM K
MCTIOJTHEHHMIO, OTIPE/IETIeHbI 110 BEIMYHUHE M NIEPECMOTPY NMPaKTHYECKH He noajexar. K
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TaKUM CTaTbM ClIEyeT OTHeCTH (GOHA 3apruiaThl, pPacxXoibl Ha MPOBEICHUE
fesoTnararenbHbIX palOT MO  BOCCTAHOBJICHWIO OCHOBHBIX (DOHIOB, OIUIATY
JHeproHocutened ¥ paa Apyrux. TeM He MeHee, npu (UKCHPOBAHHOM 3HAYCHHM
Sy(t) BenuumHa cpeacTB z(f), HaNpaBNAEMBIX Ha yJy4lleHHe Nokas3aTeineil yueOHoro
nporecca, MOXKET B HEKOTOpbIX npexenax [z (7),z
XOpPOLIO U3BECTHO W3 BY30BCKOH MPAKTHKH.

C npyroii CTOPOHBI, BEMMUKHBI zA,, U 2q,, OTpaHUYeHbl CBOMMH MaKCHMATbHBIMH
¥ MMHAMAJIbHbIMU 3HAYECHUSAMH:

zh;j"‘ () < zh, () < zh™ (1) w zqgj“ (0) < 2, () < 2™ (¢).

su

()] BapeupOBaTBHCH, 4TO

max

B camom nene, BenuuMHa 3apaOOTHOM IUIaThl, pa3Mep CTUNEHAWM, 3aTparhl Ha
npuobpeTenre yuyeOHOro oGOpYIOBAHMA W JIMTEPaTyphi, PEKJIaMHBIE PAacXoibl Ha
uHOpMHUpOBaHME AaOMTYPHEHTOB O By3e M JpyrHe 3arTparhl JODKHBI HMeThb
000CHOBaHHbIE BEPXHHE U HIKHHE NPEIEITbI.

Cpawmust — zh™"(1),zh™(r),  2g™"(1),2¢"(f) He  ABAMOTCH  TOUHO
ONpeieIeHHBIMH, KaK 3TO BU/IHO W3 TOJIBKO YTO MPHUBEIEHHbIX TPUMEPOB, U CaMH I10
cebe cimysKaT NMpeaMEeTOM UL CaMOCTOATENbHBIX HCCIIEN0BAHHH. DOTH IPaHHLbI MOTYT
ONpeieNATHCSA, HAaPUMepP, METOIOM SKCTIEPTHBIX OLEHOK.

Co3naBaemas MojJenb By3a NpeJHa3Ha4YeHa B MEPBYIO Ovepesb JUIA TOro, YTOObI
npy yenoBuu z(1) €[z, (1), 2. (£)] ¥ IPOUMX YCAOBUAX HAWTH ONTUMATIBHOE C TOUKH
3peHHs MaKCHMM3aLuHM roKasatens y(¢) pacnpeneneHue QUHAHCOBBIX CPEACTB z(7) 1O
OTAENBHBIM CTaThsiM pacxoga zh,(f) u zq,,(f). Takum obpasom, Mmozennb
ONTHMAIBHOrO ()MHAHCOBOIO YIPaBIIEHHs OpraHU3aluei yueOHOro npouecca Moxer
OBITh MpeCTaB/IeHa B CNIEAYIOMIEM BH/IE:

y(t)—»> max ,
Zhia’zqisu

zh™" (1) < zh,, (1) < zh™ (1),

Zq::j“ ) <zq,, ()< zqz_’:" (t), (10)

c| fi Ui 4
2O =%| X X 24, () + X 2k, ()N, (1) |,
i=1| s=lu=l a=1
2() €[ 2 (0, 2o ()]

B Takoli MOCTAaHOBKE JaHHas MOJEIb MOXKET ObITh CBe/ieHa K 3ajade, peHraeMoi
MEeTOJJaMH MaTeMaTH4ecKoro MporpaMMmupoBaHus. OHa MOXeT ObIThb CYLIECTBEHHO
YIpOULIEHa, MPEATNOIoKEeHHeM, YTO BETHYHHBI /1, HE 3aBUCAT OT cpeiacTB zh,(f), u
OTHECEHHEM pAacXOl0B Ha peKNamMHyH HH(popManuio /Jis aGuTypHeHToB 00
WUMEIOLIMXCS U HOBBIX CEeLHATLHOCTAX K YHCITY 00s3aTe/IbHbIX PacXol0B By3a.

Urak, Oynem cuuTaTh, YTO Ha 3HAUCHHs TOKasarened /A, HeNb3s MOBIMATH
NOCPEICTBOM TeX WM MHBIX (PHHAHCOBBIX BiOXeHuH. [lokasarenn /, oTpaxaroT
JHIIb  KOJWYECTBEHHOE COOTHOLIEHHE MEXTy MNOTpeOHOCTAMM OTpacid B
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CTIELMATNCTAX ¥ UX MOATOTOBKONH W HOCAT KOHCTATHUPYIOMMA XapakTep, a UTOTOBbIH
KpuTepuil y(f) OT BeNUUMH zh,(f) HE 3aBHCHT.

Ecmu k TOMy K€ BENMUYMHBI ¢, SBIAIOTCS JMHEHHBIMM (DYHKIMAMH CBOUX
apryMeHToB zq,,(f), T0 B cuiny ¢opmynsl (1) kpurepuit y(f) Taxke sBisercs
nuHelHoH dyHkumer zq,, (f) , U, cnenosarenbHo, pemenue 3anayu (10) moxer Gbith

BBITTOJTHEHO CPEACTBAMH JIMHEWHOTO NMPOrPaMMHUpPOBAHHMS.

BakHO yTOYHMTB elle pa3 CMBIC BpeMeHM ! u nokasarenedt #,(r), g, (f). Ioa
MOMEHTOM BPEMEHH ! MOYKET MOHUMAThCA 1aTa OKOHYAHUA CTYyIeHTaMH By3a. B aTom
cayuae mnokasarenu A(f), g, (f) oTpakaioT OCOOEHHOCTH OpraHM3aLMH y4eOHOro

npolecca Ha MPOTSHKEHWM BCEro mepuona OOyueHUs BbIMYCKHMKOB. TeM cambiM
BIMAHHE Ha nokazatenn A (f), q,(f) ommuboyHoro QUHAHCOBOTO YIpaBIEHHH,

WMEBLLEro, HapuMep, MECTO B OJHOM W3 ceMecTpoB, OyleT HUBEIHPOBAHO 3a BECH
nepuon 0OyueHHs CTYIeHTOB B By3e (00 3TOM yIIOMHHATIOCH BbILIE).

Ecnu ke aHanmu3MpyeTcs COCTOSIHHE OpraHMsanud y4yeOHOro mpoiiecca Ha
TeKyIDMH MOMEHT BPEMEHH 7, M paccMarpuBaeTcsi (HMHAHCOBOE YINpaBlieHHE B

NPEACTOAILMHI NIEPHO/] BPEMEHH [ 7, ¢ ], TO MOMEHT BPEMEHH ¢ CIIEIyeT, KaK MpaBuiio,

COOTHOCHTH C OKOHYAaHHWEeM YKa3aHHOIO CeMecTpa WM yueOHOTO roja (KM Hauaiom
CHEIYIOIIETO 32 HUM CeMecTpa WM y4eOHOro roia). JleHcTBHTENbHO, N3MEHEHHUS B
opraHu3auMu  y4yeOHOro  rmpoiecca,  OOyC/IOBIEHHbIE  COOTBETCTBYHOLIMMH
(HMHAHCOBBIMH BIIOKEHWSMH B TEKyLIEM CEeMEeCTpe, MPOMCXOMAT, KaK [pPaBWio, ¢
3aro3/1aHieM — B Haualle CIeAyIOulero cemecTpa. JT0 OTHOCHTCS, MPEeXKae BCEro, K
obecnieyeHnto y4eOHOro mpouecca MNpPenoAaBaTEe/IbCKUMU KaJpaMH, K BIHAHHIO
BEJIMYMHBl  YCTAHABIMBAEMOM CTUMEHAMH Ha YCIIEBAeMOCTb CTYJEHTOB, B
CyLIeCTBEHHOH Mepe — Kk ofecredeHrio ydeOHOro mpouecca JlabopaTopHBIM
000py10BaHHEM, KOMIIBIOTEPHON TEXHHKOH H MPOrpaMMHBIMH CPEACTBAaMH, yueOHO-
METOANYECKON IUTEPATypPOH H T. .

Yrobel copMyIupoBaTh MOCTAHOBKY 3aJaud MOIENHPOBAHMS IPOIECcca ayauTra
¢unancoBeix  motokoB  BVY3a, HeoOxomumo  mepeditu  k  abCoOMOTHBIM
XapakTepucTukam GuHaHCHpoBaHMs YyueOHoro npouecca. i 3Toro mnpojenam
CleyIomee.

O6vem z(f) dunancupoBanusi yueOHOro mpouecca 3a NEpUoj BpeMeHu [7,, 7]
MOXXET 10 TeM WM MHbIM NPUYHUHAM H3MEHAThCsA. V3MeHeHue Benwuwmbl z(f)
BBI30OBET M3MEHEHWE HWTOTOBOro nmnokasarens p(f) paGorsl cucremsl (By3a),

aJIKBaTHOE YC/IOBMAM, B KOTOPBIX OCYIIECTBISETCS TAKTHYECKOE YMpasieHue. 10
€cTh Tokaszarenb p(f) ABASETCS He TOJBKO (QYHKLMEW BpeMeHH, HO W (yHKiMeil

(hMHAHCOBBIX BIOXKEHUH z(1), a, 3HAYMT, MOJKHO 3anvcath y = y(¢,2(1)) .

Bo3HukaeT 3akOHOMEpHBIH BOMPOC: HE OKAXKETCSA JIM ONTUMAIBHOE YIPABIEHHE
1151 HOBOro (60TbIIero WM MEHbINEro) 3HaueHust z(f) NP NPOYMX PABHBIX YCIOBHAX
B TOM MJIM MHOM cMbicie 6onee 3pheKTUBHBIM, YeM /Ui MPeabIayIlero 3HaueH s, ¢
Y4ETOM W3MEHEeHUs Benuuuubl y(7,z(1)) ?

YroGel jmate OTBET HA OTOT BOMNPOC 3aMETHM, YTO [PH  OTCYTCTBHH
dunancupopanus, To ectb npu z(f)=0, BeTMYMHA WTOrOBOrO MoOKasarens paboThi
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CHCTEMbI YNajfieT 3a MPOMEXYTOK BPeMEHH [f;,, /] OT HaualibHOro 3HA4YeHHUs
Vo=M(ty,2(ty)) 1O MuHMMaIBHOTO YpoBHA Y = y(t,z(f)). C poctom z(f) oT
HYJIEBOTO 3Ha4YeHUs (MPH (UKCUPOBAHHOM MPOMEXYTKE BPEMEHH [ #,, ¢ ] nokasareab
y=y(t,z) noixeH, BooOiue roBops, Bo3pacTtarb. Bo BeskoMm ciyyae, (yHKIUS
y=y(t,z) nomkua Obith HeyOwiBatowei (dy/dt>0). B camom pene, moboe

KOHCTPYKTHBHOE (MHAHCHpOBaHMe Yy4eOHOro mpouecca TOJNBKO CHOCOOCTBYeT
YBEJIHUEHHIO MOKazaTens y=y(f,z) MO0 K MOMEHTY BPEMEHH f, TMOO BCIIe]] 38 HUM

(mocnepHee — B Cilydyae OMEPEKArOUIEro, MEpPCNeKTUBHOTO (HHAHCHPOBaHHUS IPH
HATHYMHM 3al1a3/IbIBAaHUsS MEXIY BIOXKEHHeM CpEACTB M H3MEHEHHeM (yHKIHH
y=y(t,z). Bpan nu ¢unHaHcupoBaHMe camMO MO ceGe MOXET TpPHUBECTH K

pa3pyLIMTENbHBIM MOCIESICTBUIM.

Byaem ucxomurh M3 YNPOMIAIOLIEro MPEArNoNiokKeHHs O 3a01aroBpeMEeHHOM
NOCTYIUIeHHH (PHHAHCOBBIX CPEACTB, MPH KOTOPOM 3D PeKTUBHOCTD (PUHAHCHPOBAHUS
Ha yKa3aHHOM BbIIlIe TPOMEKYTKE BPEMEHH OKa3bIBAaeTCs MAKCHMATbHO BO3MOXKHOM
no BelWYMHe. B 3TOM MpeanonokeHuu Kputepud y(7,z) OyaeT 3aBUCETH TONBKO

JIMIIB OT BeNMYUHbI z(f) (HUHAHCOBBIX MMOCTYIICHUH.

OGo3HaumM 4Yepe3 z, HaMMEHBIIYIO BEIMYHHY (MHAHCOBBIX  CPEJCTB,
HeOoOXOMUMBIX VIS TOIepKaHus mokazatens y(z) paboThl CHCTEMbI Ha HCXOIHOM
ypoBHE y,=)(Z,).

AGcomoTHOM 3¢ (PEeKTHBHOCTBIO (UHAHCHPOBAHUA CHCTeMbI B oObeMe z 3a
yKa3aHHBIH MepHO/ BPEMEHH Ha3bIBAIOT OTHOLIECHHE

H(z):!—(f—);l“zi, (11)

KOTOpOe mpexacTaBiser coGoi TaHreHc yria HakioHa (K ocu abeimicc) NpsSMoi,
coemuusioreii Touky (0,y*) ¥ Tekyuryro Touky (z,y). B umcnurene (11) B3aro

*
npupaiieHue (QYyHKIUM y(Z) OTHOCUTENIHO 3HAYEHHS ) , IOCKOJILKY HMEHHO

3HAYEHHE } COOTBETCTBYET OTCYTCTBHIO (hMHAHCUpOBaHUSA z=0.

[Tostomy oTHOmeHWe FH(z) AeUCTBUTENBHO XapakTepusyeT 3(QPEKTUBHOCTL
(duHAHCHPOBAHMSA, TaK KaK IMOKAa3bIBAET NPHUPOCT MoKaszaTens J(z) Ha €IHHHMILY
BJIOJKEHHBIX CPEACTB 3a BpeMms f—f,. OueBuaHO, 4To And Toukd z=0 ompeneneHue
(11) npumer Bux npoussoanoit H(0)=dy(0)/dz .

HomuHaseHOM  abcomoTHON (G EeKTHBHOCTHIO (UHAHCHPOBAHHSA HA3bIBAIOT
BEJIMYHHY

Hy=H(z) =22, (12)

Zy
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ABIIIOIYIOCSH  3(PHEKTUBHOCTBIO TaKOro (pUHAHCHPOBAHHMS, KOTOPOE TO3BOJISAET
COXPaHHWTE TOKa3aTenb (yHKIMOHUPOBAHHA CHUCTEMbl 3a BpeMs [—f, HEH3MEHHBIM

¥(#)=y(0).
AbcomoTtabie dpdexrusHocTH unancuposanus (11) u (12) mMO3BOAAIOT BBECTH
OTHOCHTEITbHYI0 3 (EeKTUBHOCTH HHHAHCHPOBAHUS CUCTEMbBI

OH(z) =%Z—). (13)

0

Tenepp sacHO BuaeH oOmui nNpuHLMI BbiOOpa BeawuuHbl z(f), @ WMEHHO, -
3a0/1aroBpeMeHHOe BJIOXKeHHE CpeAcTB z(f) MOMKHO obecreyuBaTh K MOMEHTY

BPEMEHM [ MAKCHMAIbHYIO (B CMBIC/IE [JOCTHIKCHHS JKCTPEMYMOB) abCOMOTHYIO
90 PEeKTUBHOCTb (PUHAHCUPOBAHKUS cHcTeMbl NpH z€[0,0]

Ho = H(2,,) = max H(z) (14)

WIH, YTO TO K€ CaMoe, — MaKCHMalbHOE 3HAYE€HUWE OTHOCHTENBbHOH 3(hEeKTHBHOCTH
(buHaHCHPOBAHUS

OH ., =OH(z,,)= zrer[l(%]OH (2, (15)
rae  z,, — ONTHMAbHbIC 3HaYeHWA o0bema (DMHAHCHPOBAHMSA, TIpPH KOTOPBIX

JIOCTUTraloTCA JIOKaAbHbE MAKCUMYMbI (B JAaHHOM ClIy4ae — JKCTpeMyMbl) byHKIuii
H(z) u OH(z). Jlerxo nousts, uto OH(z,)=1, OH(z, )>1.

Benuyuna z,, mMoxer Gbith Kak Gobiue, Tak U MeHbILE z;. B yacTHOCTH, BrOHE

opt

AONyCTUMO, YTO Zopt =0. Benuuuna Zopt MOXKET HMETb HECKOJIBKO IHCKPETHBIX

3HAYEHUH W/WIM TPHHUMATh 3HAYEHUS W3 HEKOTOPOTO KYCOYHO-HEMpPephIBHOIO
MHOXKeCTBA. B rmocnenneM ciydae, eciuw aia 000ro  z, MpPHHAUIEKALIETO
HEKOTOPOMY OTpe3Ky [z;,z,.,], Beimonustorcs yciosus (14), (15), To B Kauectse

OIITUMAJIBHOTI' O, BOOGU.IC roBops, CJIeayer BblﬁlflpaTB MAKCHUMaJ/IbHOC 3HAYCHHC Z Ha

3TOM OTPE3KE, TO €CTh Zapt =Z;,;, NOCKOJIBKY MMEHHO MaKCHMA/IbHOC 3HA4YCHUE Z,

obecrnieuuBaeT HaMBBICIIMI MOKa3aTe/lb y MpPU OAHOW U ToM ke dPdheKTHBHOCTH

(buHaHCHpOBaHUS.

3anauy ayaura ¢uHaHCOBOro ofecriedeHuss y4eOHOrO Mpouecca MOJKHO
chopMyIMpoBaTh ClenyromMM 00pa3om: IS 3aJaHHOM BeJIMYMHBI NPHpALIEHHS
BEJIMYMHBl OTHOCHTENBHOrO (uHaHcupoBaHus AOH  omnpenenuTs BO3MOXKHbIE
NPHYKHBI €€ BO3HUKHOBEHWKS. JIpyrumu cioBaMu HeoOXOAMMO y3HATh Kak yueOHblii
npouece (WM JEATENbHOCTh By3a BOOOLIE) BIMAIOT Ha W3MEHEHHe (PUHAHCHUPOBAHHS!

Ota 3amaya OTHOCHTCA K KJlaccy 3aJay ¢ oOpaTHBIMH BBIYMCIEHMAMH, MeToauka
€€ peIleHHMsS CBOJMTCS K IOCIENOBATEIBHOMY [BIKCHHIO Hazaa 10 NPHYMHHO-
CJICJICTBEHHBIM LIENOYKaM CBs3eH, BBEICHUIO NMPUPALLIEHWH apryMEHTOB, OT KOTOPBIX
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3aBUCAT QYHKUMH 3 dexTHBHOCTH, (OPMYJIMPOBAHMIO M  PELUCHUIO  3ajay
HAaXOXICHUSI  3HAYEHWH  [pHpallleHMH  aprymMeHTOB  TIPH  BBIIOJHEHUH
COOTBETCTBYIOIMX OrPaHMYSHHH Ha CBA3M Mexay nocneauumu. [pocreimme (He
ONTHUMH3ALMOHHbIE) noaxoasl pacemorpenbl b.E. OxunuossiM B [8]. lo nawemy
MHEHMIO MCIIOJIB30BAHME BBEICHHOTO KJiacca 3a/1a4 B yNpaB/eHUECKOH €S TeIbHOCTH
no3BosUT pykoBoacTBy BY3a npurumars Gosiee 000CHOBAHHbIE PELICHHS.

B nactosmeii craree:

[Tpoananu3upoBaHa MOZETs ONTHMANBHOTO PUHAHCOBOTO yrpaByieHust BY3oM.

[IpeutokeHa MOCTAHOBKA 3a7a4Ml OLEHKH BIMSHWS M3MEHEHUH B y4eOHOM
npoLecce Ha U3MeHeHMe PUHAHCOBBIX MOTOKOB.

ITpewioxkeH MOAXOA K €€ PELIeHWI0, OCHOBAaHHBIM Ha WIESIX TEOPHHU OOpaTHBIX
BBIYUCIICHHH.

HanpapiieHueM JanpHeHIIMX HccleoBaHWH MOXeT ObITb MPHBS3Ka MOAENH
ONTHMAIBHOTO (PUHAHCOBOrO yrpaBieHust KoHkpetHeiM BVY3om ¢ pa3pabortkod
MUMHUTALUMOHHOM  Mozenu, ofecnevyuBaiome ayauT (UHAHCOBBIX  PELUCHMH,
NPMHUMAaeMbIX pykoBoacTeom BY3a.
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Visualization of Algebraic Surfaces

Gennadiy Chuyeshov

Kharkiv Karazin National University, Ukraine

This paper deals with the visualization of algebraic surfaces in three-dimensional
space using ray tracing algorithm. This algorithm makes it possible to reduce the
problem to solving a series of algebraic equations of a single variable for each pixel
and the main task is to choose the most appropriate and the fastest method. It is shown
that the Dekker-Brent method allows to save computation time for certain types of
surfaces in comparison with commonly used Chord (Regula Falsi) method. The
software, which visualizes algebraic surfaces with the control of intermediate
computations, was developed

Introduction

The problem of visualization of data (i.e. plotting of a three-dimensional image of
an object on computer monitor) of scientific investigations has always attracted
substantial attention of researchers (see, e.g., [1, 5] and the references therein). In the
course of a study a researcher may face with a problem of visualization of different
types of data. Sometimes these data can be represented as mathematical functions. In
this case visualization techniques depends crucially on a way a function is defined -
explicit, implicit or parametric — and on the number of independent variables.

Visualization of an implicitly defined surface (given by an equation of the form
f(x,y,2)=0) is quite a commonly arose task in computational mathematics.

Nowadays several algorithms are available.

One of these algorithms was written by Henderson [7]. Given a point of an
implicitly defined surface with full rank Jacobian, the implicit function theorem
guarantees that there exists a bijection from some neighborhood in the tangent space
onto the surface. Starting from this point on the surface, Henderson’s algorithm
computes this bijective mapping from a small elliptic region L of the tangent space
using multiple applications of Newton’s method. Then the algorithm picks a point on
the boundary of the image of L and computes the mapping onto a small neighborhood
of this point. Since the point lies on the boundary of the previously computed region,
this mapping always gives new information about the desired surface. A limitation of
this algorithm is that it cannot process singular points (i.e. points with degenerated
Jacobian).

Another algorithm is called "Marching Cubes" and described in the book by Angel
[1]. The ground principle of this algorithm is a spatial subdivision into a series of
small cubes. The algorithm tests the comer points of each cube and assigus its status
("+" or "-") depending on the sign of the function f at this point. Then it replaces the

cube with an appropriate set of polygons which approximate the surface under

construction. Every cube has 2° = 256 possible combinations of corner status. By [1]
the original 256 combinations of corner status can be resolved down to a total of 15
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combinations; with this number it is easy to create pattern polygon sets. The union of
all the polygons generated will be an approximation of the desired surface. This
method is convenient and mainly applies in the case when one recovers a surface from
a discrete data array.

The third algorithm is known as the ray tracing (see, e.g., Hill [5] or Angel [1]).
This is a powerful general tool for rendering surfaces. The key point of this algorithm
is as follows. Rays of light are traced from an eye back through a screen into a scene.
This means that we start from the eye or camera and trace the ray through a pixel of
the screen into the scene and determine whether it intersects any object in the scene or
not. In other words, the major task is to find out what does the eye sees though every
pixel of the screen.

From the computational point of view the main problem arising in an application of
the ray tracing is to find ray-object intersection. The solution of this problem highly
depends on the class of the surfaces one deals with. Nowadays ray tracing algorithm is
used to visualize prisms and surfaces of revolution [6], algebraic [4] and fractal [6]
surfaces. On the basis of this algorithm works are underway towards the visualization
of other types of objects (see [5]).

This paper deals with visualization of a class consisting of implicit algebraic
surfaces in three-dimensional space, i.e. the surfaces given by an equation of the form
P(x,y,z) =0, where P is polynomial with real coefficients. Due to the idea of ray

tracing algorithm instead of this equation we can consider the equation of intersection
between the ray and the surface which can be transformed to the algebraic equation

P'(t)=0, where P’(¢) is the polynomial of a single variable constructed from P

Highly developed and numerous methods for solving of algebraic equations are
available (see, e.g., [3, 10, 11, 13]). And the main task is to choose the most
appropriate and the fastest method. In this paper we use Dekker-Brent method (see,
e.g., [3, 10, 11]). As our computations show, it makes possible to save computation
time for certain types of surfaces in comparison with Chord (Regula Falsi) method
(see, e.g., [10, 11, 13]) used by Hanrahan in [4].

1. Ray Tracing

This section deals with the ray tracing algorithm and its application to visualization
of implicit surfaces. The particularies of this algorithm are explained in details.

1.1. Algorithm. Consider a screen (see Fig. 1) as a two-dimensional array of pixels
in the space. A pixel is a rectangle-shaped unit which may be assigned only one color
at a time and its color is the color of the light ray that passes from the object, though
that pixel, into the eye. Ray is a theoretically infinite semi-line used for modeling a
thin beam of light which starts in one point and extends in one direction. The
algorithm starts by shooting rays from the eye through each pixel of the screen,
determining all the objects that intersect the ray, and finding the nearest of those
intersections for each ray. To find ray-object intersections we must put the parametric
representation for the ray into the equation for the object and determine whether there
exists a real solution of the equation obtained. If this solution exists then there is an
intersection and we must choose the closest point of intersection (e.g. point /' on
Fig. 1). The algorithm shoots several rays from this point of intersection in order to
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see (1) what objects are reflected at that point; (ii) what objects may be seen through
this point; and (iii) which light sources are directly visible from that point. These
additional rays are called secondary rays as distinct from the original, primary ray.
The secondary rays which are sent towards the light sources to determine if any object
occludes the intersection point are called shadow rays. On Fig. 1 one can see a
primary ray sent from point £ through the screen into the scene where it intersects
Object 1 at point H . There are also two shadow rays sent from point H to the light
sources L, and L,.

L

L
Object 2

E/ \ Object I

Figure 1. Ray Tracing.

It should be noted that it is more correct to refer to ray tracing algorithm as
backward ray tracing algorithm. The point is that light rays, in fact, travel from light
sources to an eye, but not from the eye of a viewer to the light source as it is assumed
in the ray tracing algorithm. However we will neglect this difference and will use term
"ray tracing" in the description of the method of following light from an eye to a light
source.

1.2. Rays. As it was stated above a ray is an infinite semi-line used for modeling a
thin beam of light which starts in one point and extends in one direction. Thus to
describe a ray we can use the following parametric representation

x(t)=x,+d t,
y(t)=y,+dt, (0
z(t)=z +d t,
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where (x,,y,,z,) are coordinates of the point H| which is the starting point of the
ray, (d,,d,,d_) are coordinates of the unit vector @ which is the direction of the ray
and ¢ is a positive parameter (see Fig. 1).
1.3. Implicit Surfaces. Let / be a continuous scalar function defined on a domain
D < R®. The implicit surface S generated by the function f is the locus of points at
which the function takes on the value zero, i.e.
={(x,y,2)e D: f(x,y,2)=0}. )
As mentioned in the previous subsection to find a ray-surface intersection we must

put the parametric representation for the ray, namely (1), into the equation for the
surface, namely f(x,y,z)=0. This yields the following equation

f(x,+dt,y, +dt,z +dt)=0 (3)
with respect to a single variable 7. Thus on the semi-axis R, we have the equation
g(®)=0, teR, )

where g(f) = f(x, +d t,y, +d t,z, +d.1).

The next step is to determine whether there exists a root of equation (4), because if
there are no real roots of this equation then the ray does not intersect the surface. It is
natural to restrict the visualization of a surface to some volume which presents a part
of the real space (this volume is user-defined and lies behind the screen). In further
considerations we call this volume as extent. Here two types of the extents are
involved: a parallelepiped and a sphere. As these extents are convex, a ray may
intersect any of them through an interval only and it is quite easy to calculate the end

points of this interval, 7, and ¢, where 0<¢, <¢ .. Surely, the interval [z

t in? out ]

depends on the parameters of the ray (x,,,,z,,d,,d,,d,). For every ray we first

check whether it intersects the extent and if it does, we then determine 7, and 7,
The task is now to check whether this ray intersects the surface. If the ray intersects
the surface, then the parameter #, of the intersection point lies between 7, and ¢

out ?

i.e., X, iy Sig,

Assume that {f,....t,} <[t,,t,,] are roots of equation (4). It is clear that to

visualize the surface we should find a ray-surface intersection which possesses the
properties (i) it is situated behind the screen and (ii) it is closest to the screen. The
intersection which satisfies these properties corresponds to the smallest solution of (4)

from the interval [¢, .t ], i.e.,

in®"out

t,, =ming,.
i=l.k

min

Having found this root we can calculate the coordinates (x,, y,,z,) of the point on

the surface by putting this root into equation (1) of the ray. This, in turn, allows us to
find the surface normal vector at this point by the following formula

n = Vf(x),,,2,) = [ g (%95 Y95 20)s

%A

i O Y 2o h 5 g (xoayo’zo))
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This normal vector is engaged in calculation of intensities of the color components at
the point (x,, ¥,.2,) -

2. Algebraic Surfaces

As it was mentioned in the introduction an algebraic surface is the surface given by
an equation of the form

P(x,y,z)=0. (5)
where P is a polynomial with real coefficients. It can be written as
LR, R
P(x,y,2)=Y">"> a,x'y'z*, a, R, (6)
i=0 j=0 k=0

where n+m+[/=d and d=deg(P) is the degree of the polynomial P. Thus
equation (5) has the following form
g m ]
Z Z Z a,].kx’y’zk =0, W)
i=0 j=0 k=0

After substitution of the parametric representation (1) for the ray into (6) we obtain the
polynomial

| RAL I d
P0)=3 3 a,(x, +d,1)(y, +d, )z, +d,0' =Y pf' (§)
i=0 j=0 k=0 i=0

of a single variable ¢ with real coefficients p,. Thus from (7) we get the equation

d
Z p,’ti = O, te [tin ’tout ]’ (9)
i=0

where [t,,t, ] is the ray-extent intersection interval.
i.e. to find the
smallest root of equation (9) on the specified interval. We solve this problem in two
steps:

L. Root Isolation. This step allows us to find an interval (if it exists), where 7, is

According to previous section the problem is now to find ¢

min

isolated, i.e. an interval, where equation (9) has the only root ¢, .

2. Root-Finding is calculates a prescribed approximation of # , in an isolating

interval (provided this interval exists and we have found it).
2.1. Root Isolation. To isolate the root we involve Descartes’ Sign Rule [2] - a
method of determining the maximum number of positive real roots of a polynomial.
The idea of this method is as follows.

Let a =(ay,...,a,) be a sequence of real numbers and let a’ = (ay,...,a.,) be the
subsequence of non-zero elements of @ . Then the number var(a) of variations in a

is the number of integers i such that 0 <i<m and dla/, <0.

4]
Let A(x)= ZL . a,x' be a real polynomial. It is uniquely determined by a string

a of its coefficients a,,...,a,. We define var(4) as var(a).
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Descartes’ Sign Rule asserts that the number of positive real roots (taking into
account their multiplicity) of a real polynomial A is equal to var(A4)—2k, where k

is a non-negative integer. In other words, a number of allowable roots can be var(4),
var(A)—2, var(A)—4 and so on. We emphasize that this rule is applicable on the

positive semi-axis.

In the implementation of Descartes’ Sign Rule in our problem we should first
transform the polynomial P° to another one, which defined on R, but not on
[t,,-1,..]. Below for the sake of simplicity we denote a =t , b=t ,.

in? "out in?

We first consider the polynomial
AV (x) =P (x(b-a)+a).
If a,,...,, are the roots of P* such that , €[a,b] for 1<i<k, then
e , a,—a
a = a,..., =k
b-a b-a

are the roots of 4" from the interval [0,1]. In order to avoid the consideration of the

roots which are greater than one we further transform A" into the polynomial
1

AP (x)=(x+1)" 4V (—-—)
x+1

It is easy to see that a + 3, (b—a),...,a+ B,(b—a) are the roots of P from the semi-

interval (a,b] ifand only if B —1,..., 3" —1 are the positive real roots of AN
We consider the following cases.
1. The case when vard” =0. In this case according to Descartes’ Sign Rule

there is no positive roots of A'*’. Hence there are no roots of P on | B

out

means that the ray does not intersect the surface.
2. The case when vard® =1. We obviously have a single positive root of 4,
which implies that P" has only one root on [¢,,7, ]

3. The case when vard® >2. We cannot determine the exact number of roots,
but we can bisect [f,,f,,, ] and consider two subintervals separately. Since we need

in?
the smallest root we can apply this technique to the same polynomial, but on the left
subinterval first, and only if there are no roots we can switch to the right one.
Thus after a number of steps we can determine whether there exist roots of P in
[, ] and if they exist, find an interval containing the smallest one.

in? " out

2.2. Root-Finding. To find a prescribed approximation of #,, we use the Dekker-

n
Brent method as it was described in [3, 10, 11]. The Dekker-Brent method combines
the bisection and some more advanced root-finding algorithm (either quadratic
interpolation or secant). On each step this method operates with three abscissas a, b
and ¢, where
o b is the latest and the closest approximation of the root;
® g is the previous approximation;
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e ¢ is either previous or even an older approximation (it is possible that a =¢).
Using the values of the polynomial in @, b and ¢ and involving either the inverse
quadratic interpolation method' (if @ #c¢) or the secant method (when a =c¢ ), we

obtain an approximation b" of the root.

The key of the Dekker-Brent method is that we take b" as the next approximation
of the root only if the following criteria hold:

|b‘—b|<%|c—b} and |b"—b|<%|b—a|.

Otherwise instead of 5" we take +(b+a) following the bisection method. Then

we take new b' =b", a'=b and ¢’ we keep the same if P*(c)P"(b') <0 otherwise
we take ¢’ =a’ . We stop our process when

" (b)l <g, or |c-b|<4smax {|b| , 1}

where &, is the machine precision and &€ 2 &, is the prescribed tolerance. Ideally, to

find the best approximation for the root we should take &£=¢, , but in our case we

choose the tolerance & empirically basing on the quality of image.

As it is mentioned in [3, 10, 11] numerous computer experiments have shown that
Dekker-Brent method has a faster convergence in comparison with the customary
methods. The point is that this method combines the sureness and the universality of
the standard bisection method with relatively fast convergence of the secant or the
quadratic interpolation method. Our own comparative computations (see Fig. 2) have
shown that the Dekker-Brent method in most cases works faster then the Regula Falsi’
(false position) and Bisection method. In our computations we have measured how
much time’ did it take the program to build the preview" image of the surface using
three different methods. Analysis of the table on Fig. 2 shows that Dekker-Brent
method allows us to save up to 1-2% of computation time in comparison with Regula
Falsi method and up to 2-3% in comparison with Bisection method. Moreover, it is
well-known (see, e.g. [10]) that Regula Falsi can sometimes be fooled. The following
computational experiment was performed. A surface which is defined by 10" degree
polynomial (Barth Decic [14], see Fig. 13) was built using three different methods:
Dekker-Brent, Bisection and Regula Falsi. The 1000 iteration threshold was set. If the
number of iterations exceeds this threshold the execution of calculations is terminated

unless required accuracy (107%) is reached. As a result of this experiment the image
built using Regula Falsi method had defects in some regions (cf. Fig. 3 and Fig. 4).
However, these defects were detected neither in other two images nor in the image
from [14]. The point is that in the course of calculation polynomials of the form

! Inverse interpolation is a convenient tool in root-finding procedures because it leads to the
explicit formula for the root (to obtain the root all we need is to calculate the value of
interpolation polynomial at zero).

* In Russian mathematical literature this method is known as the Chord method (see, eg.,
[13]).

? One should bear in mind that the time strictly depends on the power of the CPU which has
been used for the computations. In our case it was Intel Celeron CPU 1133 MHz.

* Preview image is an image visualized without illumination (cf. Fig. 6 and Fig. 7).
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represented on Fig. 5 arises. It is known [10
Falsi requires too many iterations an

enough for Regula Falsi.

Thus Dekker-Brent method is more appropriate
surfaces in comparison with Bisection and Regula F alsi methods.

] that for this kind of polynomials Regula
d it looks that in our case 1000 iterations is not

for visualization of algebraic

an Chord Method Dekker-Brent
Surface Bisection Method (Regula Falsi) Method
Barth Sextic (Fig. 9) |7m 44s (464s) Tm 37s (457s) Tm 37s (457s)
Cusp Catastrophe
(Fig. 10) Im 55s (115s) Im 54s (114s) 1m 54s (114s)
Torus (Fig. 11) 4m 18s (258s) 4m 17s (260s) 4m 15s (255s)
Pillow/Tooth Object :
(Fig. 12) 1m 56s (116s) Im 55s (115s) Im 54s (114s)
Bernoulli
Lemniscate’ 4m 08s (248s) 4m 07s (247s) 4m 05s (245s)
(see, e.g., Fig. 6 or 7)
Tanglecube (Fig. 14) |4m 03s (243s) 4m 01s (241s) 3m 59s (239s)

Figure 2. Comparative Computations. (Conditions: resolution is 1024 X 768 and
antialiasing is on)

IS BV £
4. Chord (Regula-Falsi) Method.

3. Software

To test and put to practical use described above algorithms the following software
was developed. The programming language used for the development of these
programs was C++ (see, €.g., [12]). These programs were built using Microsoft Visual
C++ .NET 2003.

3.1. RAY. This program implements the algorithms described in Sections 1 and 2.
To input the surface into to the program we need to represent it in form (6). In other

words, input data looks like a sequence of vectors
i+j+ks<d

{0, jokvay, )}ﬁo,,f:o,k:o’ (10)

3 The surface defined by the equation (X +y +2') - 2d°(x'-y'-2")=0, a=27.
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where each vector corresponds to the term aijkxi y’ z* in the expression (6). It must be

mentioned that additionally to the equation of the surface we input such data as extent
parameters, material of the surface (i.e. its texture and optical properties), positions,
constraints and intensities of the light sources, position of the viewer, position and
constraints of the screen and so on.

2000

1500 o

1000

500 4

032 36 38 4 42 44 46 48 5 52

Figure 5. Polynomials arising in the course of the ray tracing of a Barth Decic [14].

According to Section 2 using (10) the algorithm constructs a polynomial P"(¢) for

each ray. Either to construct this polynomial or to carry out the transformations of the
polynomial to isolate the root as it was described in Subsection 2.1 this program
involves appropriate symbolic methods. All these symbolic methods are constructed
from the following operations implemented in this program: the sum and the product
of two univariate polynomials and the calculation of the coefficients of binomials of

the form B, (f) =(at+b)". Then using the ray tracing algorithm and the numerical

methods described in Subsections 2.1 and 2.2 the program builds an image of the
surface on the screen.

This image can be saved as Windows Bitmap, the standard Microsoft Windows
format for raster images. User also can choose either to perform the computation of
illumination or visualize the surface without performing these computations. To
understand this feature compare Fig. 6, where the computation of illumination were
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not performed (preview mode) with Fig. 7, where performed the full set of
computations. It should be noted that computation of illumination takes a lot of time:
approximately 100 times more for the image on Fig. 7, than for the image on Fig. 6.
We have such difference because we need to compute the shadows and it is the most
time-consuming part of the process of computation. The point is that to compute the
shadows we need to shoot 50 secondary rays towards the light sources from each
visible reference point on the scene. In our model we have two area light sources
which are represented by uniformly distributed point light sources (25 points in each
area light source). Moreover we need to compute the intensities of the color
components of the reflected light for each visible reference point on the scene.

Figure 6. Preview Mode On. Figure 7. Preview Mode Off.

Thus the preview mode is very useful feature because if we are carrying out an
intermediate visualization to adjust the parameters of the surface or an extent the
preview image is informative enough to make a conclusion so there is no need to
perform the computation of the illumination model.

\/ﬂ . / %\J ' J
Xy i l‘\/){; Xo xi I\-—/x;

a b
Figure 8. Polynomials arising in the course of the ray tracing of a torus.
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3.2. ZEROFIND. This program is an additional tool developed for analyzing and
testing the numerical methods we have used. Given an equation of the surface

(sequence of vectors), a ray and an interval [f ], this program plots the graph of

in? ’uui

the P'(t) on [t,..t,..], then calculates an isolating interval for ¢ . using described

min
above algorithm, marks the end points of this interval on the axis and, finally, marks
an approximation of 7 . obtained via Dekker-Brent root-finding algorithm.

This program is very useful because for each ray we can either to see how the plot
of the P"(¢) looks like or to trace the behavior of the numerical methods (root
isolating and root-finding). We use this tool to check the correctness of our
computations on intermediate steps. This checking is necessary because a "jump" of
the smallest root to another is possible for some directions of rays. For instance, in the
course of the ray tracing of a torus may appear the picture shown on Fig. 8.

Our trial computations show that if we apply Newton’s method to the polynomial

shown on Fig. 8(a), from the point X, then we can "catch" the root x, instead of the
g P 0 2

smallest root X, . This is not the case for the polynomial on Fig. 8(b).

4. Images

Equations for visualization of the surfaces in Figures 9, 12, 13 and 14 are taken
from [8], [9], [14] and [15] respectively. All computations were performed on Intel
Celeron CPU 1133 MHz.

Figure 9. Barth S-etixric [8] Figure 10. Cusp Catastroph

2 ‘. 2 3 -+ )
4(G2x" —y2 )((i"y2 -z X *2:2 - .\,2)~ (1+26) Z +xz+ Vs 0.
Computation time: 3h 05m 40s.
3 os T o Y51
(x"+y 42" -1)" =0,6 =1 =0.618...

Computation time: 10h 42m 06s.
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Figure 12. Pillow/Tooth Object 9]
t+y L b o 127 =1,
Computation time: 3h 05m 33s.

Figure 11. Tos
(xz +}’2 g _a:)z_
4a*(r* -z*)=0,a=2.5,r=0.9.
Computation time: Sh 31m 13s.

Figure 14. Tangl‘écube [15]
C ion time: 43h 09m 42 x' —5x* +y* =5y* +2° =52° +11.8=0.
oy MO Computation time: 5h 39m 57s.

Figure 13. Barth Decic[14]
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15.
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YK 004.652/.942

ImiTaniiine monenoBanns IIIC, mo nobyxoBani Ha OCHOBI apxiTekTypH
KJjaieHT/cepsep / Aabmxepar Axmen AJii (A6aesas Kapim) // Bicauk Xapk. nan.
yH-Ta., — 2005. — Ne 703. Cep. "MartemarnuHe MojaemioBanus. Indopmaniiini
TEeXHOJIOril. ABTOMATH30BaHi cucTemu kepyBanus', Bun. 5. — C. 5-12: Puc. 2. -
Bi0..: 2 Ha3B

B crarri noOymosani imitauiiini moneni ¢yHkuioHysaHHs iH$opmauiiHo-
MOIIYKOBHX CHMCTEM 3 OJHOPIIHMMH Ta HEOOHOPIIHMMHM TIOTOKAMH 3allMTiB.
[poBezieHi 4YMCIIOBI EKCIIEPUMEHTH, LIO MiATBEP/UKYIOTh BIiANOBIIHICTE SKiCHOL
TIOBEIiHKH MOZesell o4iKyBaHiH.

YK 658.114.5:332.135

MartemaTH4He MOJAETIOBAHHS i IbHOCTI eKOHOMIYHOr0 KJaacTepa i B3aeMoail
3 By3amu / Axi Haiid Xanua AnsXokyx, IBamenko I1. A. / Bicaak Xapk. Ban.
yH-Ta., — 2005. — Ne 703. Cep. "Marematuune mojemoBanHd. Iadopmaniini
TEeXHOJIOrii. ABTOMaTH30BaHi cHcremMH KepyBamus', sum. 5. - C.13-24: -
Bi6a.: 15 nass

V crarTi po3risaacThes perioHabHUN acleKT MifIbHOCTI eKOHOMIUHHX KJIACTepiB
i poOutecst cmpoba mnoOYIOBM €KOHOMIKO-MaTeMaTWYHOI Mozeni  KiacTtepa
perioHanbHOro pisHs. JlocaiukyeTbes mpobnemMa B3aeMOIil MiANPHEMCTB KiacTepa 3
By3aMH 3 MeTOIO 3a0e3rnedeHHs Kaapamu. SIK KOHKPETHHI 00'€KT AOCIKEHHS y3aTHI
npoekt [ToATaBCbKOro €eKOHOMIYHOTO KJacTepa.

VK 517.968.519.6

MaremaTuana Mojaeas Ha 0a3i MO GararoeeMeHTHOI HOJ103KOBOI AHTEHH
HAa eKpamHoBamiii jJiesexrTpuuniii miakaaani / Aatosens A. B. // Bicuuk Xapk.
Han. yu-Ta., — 2005, — Ne 703. Cep. "Maremaruune mojgeaiopannsg. Indpopmaniiinai
TeXHOJOTii. ABTOMaTH30BaHi cacremu Kepysanus", sum. 5. — C. 25-35: Pic 8. —
Bi6u.: 10 na3s

V wiit poboTi npeacTaBneHUii HOBUIT METOJL MOJIEIIOBAHHS 110JJO3KOBUX aHTEH Ha
JienexTpuuHiil miakiaai. 3araabHU MiaXiA A0 MOJETIOBAHHS PELIiTKHU, CKJIAJIEHOI 3
CKIHYEHOI KiJIbKOCTI CTPIYOK, sIKi € iJeaJbHUMH TPOBiAHUKAMH, PO3TALIOBAHUX Ha

OieNIeKTpU4Hi ~ eKpaHOBaHii  migknanui,  Oa3yeTbcsi  HA  MapaMETPHYHMX
NPEICTABIEHHAX IHTErpaibHUX Ta MCeBAO-AH(PEPEHILIAILHUX OMNepaTopiB Ta METO
ckinueHux  ocobnusocreit  (MCO). 3amaua  audpakuii  3BOAMTBCA 110

FiNepCHHTYJISPHOTO  iHTerpanbHOro piBHAHHA. Jlani Ue piBHAHHA  YHCENbHO
po3B’s3yetbes 3a jgomomororo MCO. V poGoti mnpoBeAeHO YHCEIbHMI aHanti3
fepeIKaHTOPOBOT PEIITKY 1 HABEJICHO Pe3yJIbTaTH YHCEIbHOTO EKCIICPHMEHTY.
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VK 519.713

O mpeacrasijienni iMoBipHicHoro asTomMaTa y BHMISAI KoMIo3muii
MapkiBcbKOro JIAHIi6ra Ta /JE€TCPMIHOBAHOIC CKiHUYEHOre aBTomMara |
BoromosioB C. M., Koarkenu I'. M. // Biceuk Xapk. nan. ya-ra., — 2005. — Ne
703. Cep. "Maremaruune wmojemoBanns. I[adopmaniiini Texmoorii.
ABTOMATH30BaHi cHcTeMH KepyBaHus', Bum. 5. — C. 36-41: Puc. 2. - Tabda. 2. -
Bi6n.: 4 nass

IMOBIpHICHI MaTeMaTU4Hi CTPYKTYpH (iMOBIpHICHI CKiHUYeHi aBTOMaTH, MapkiBChKi
JAHLOTH, IMOBIPHICHI Cy(IKCHI JepeBa) BHKOPUCTOBYIOThCS y 0ararbOX ramyssx,
MOB’S3aHMX 3 PO3Mi3HaBaHHAM 00pa3iB. Lle Taki ramysi sk KOMI FOTepPHa JIIHTBICTHKA,
Oioinhopmaruka, MamIMHHUE nepeknan. Y AaHiil poGoTi GopMyTIOETECS KpUTEpiit
TIOJIaHHA IMOBIPHICHOTO CKIiHYEHOr0 aBTOMAaTa y BMIVIAAI KOMIIO3MILI JIaHIFOra
MapkoBa 1 JeTepMIHOBaHOTO CKiHUEHOTO aBTOMATA.

Y]IK 33(075.8)

3o0paxenns 00’¢kTiB Ta 3HaHb y indopmaniiinomy cepenoBumi “CHcrema
anaizy ¢opm 3Bitnocti” / Boromoses C. M., Axman I6paxim, IBamenxo I1. O. /
Bicank Xapk. nan. yu-ta., — 2005. — Ne 703. Cep. "MareMaTH4YHe MOJE/TIOBAHHS.
Indopmaniiini Texnosorii. ABToMaTH30BaHI cHcTeMH KepyBaHHs', Bum. 5. — C.
42-49: Puc. 2. - Bi6..: 8 na3s

IIponoHyeThCs aNrOpuT™M MPEACTABICHHS JOBLIBLHOI (OPMH 3BITHOCTI Yy BHMJI
cucteMu aepeB. Po3rnsgaertbes  (peliMOBe MpPeACTaBACHHS CKIATOBUX  (opm
3BiTHOCTI. JlaHo anroputm dopMyBaHHS NpaBU BUCHOBKY B «CHcTeMi aHamisy Gopm
3BITHOCTI»,

YK 519.6

CymicHe 3acTOoCcyBaHHSI MeTOJY MaJiOro HapaMeTpa i MeTOAY IpaHHYHHX
€JIEMEHTIB VISl THCENBLHOTO PO3B A3KY eJINTHYHHEX 32129 3 MAJIKWMH 30y peHHsAMA
/ bpazaayk 1O. B., €sgoknmos /1. B., Iloaskos M. B. / Bicauk Xapk. Hau. yH-
Ta., — 2005. — Ne 703. Cep. "MaremaTtnune MojxenwBanns. I[ndopmaniiini
TeXHO0JI0rii. ABTOMaTH30BaHi cucremu kepyBanus", Bun. 5. — C. 50-66: Ta6a. S. -
Bi6u.: 14 nazs

BinblicTe YMCENbHUX METOJMIB HE MOMKHA 3aCTOCYBAaTH U aHatizy 30ypeHs,
MEHLIMX NapaMeTpiB AuckpeTusauii. Y poOoTi po3B 3Ky TAKMX 3aa4 PO3LIYKYIOThCS
Y BHIISAL pAxy 1O MajoMy napamerpi, 1o Xapakrepuzye 30ypenns. IMopanbuimii
PO3B‘A30K BIAMOBLIHMX eNIMTHUYHUX 3a3/a4 3/iHCHIOETBCS METOJOM TIpaHHYHUX
enemeHTiB. Po3risiHyTo Maui 30ypeHHs Mexi obnacti pimeHHs, 30ypeHHs KpahHoBHX
YMOB i (pyHAaMEHTaIbHUX PO3B A3KiB. 3aBASKN BUCOKiH TOYHOCTI METOLY I'PaHHYHUX
CJIEMEHTIB 3alpoNOHOBAHWH MiAXiZA BUSIBUBCS [OCHTh e(EeKTHBHUM, 1o OyJo
N1{ITBeP/PKEHO YHCeIbHUMHU EKCIIEPHMEHTAMM.
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VK 378.1:519.816:681.3

Jlo nATaEHS HOpo  cTpaTeriyde  IIaHYBaHH®  AKocTi  ocBirtE  /
Baaaumuposa M. B., CuniBakoBcbkuii A. B. / Bicuak Xapk. man. yn-ra., — 2005.
- Ne 703. Cep. "Maremarnuse MojenoBanns. Indopmaniiini Texmoorii.
ABTOMaTH30BaHi cucremn kepyBanms', Bam. 5. — C. 67-73: Pmc. 2. -
Bi6J1.: 6 Ha3B

MeTol0 gaHOi CTATTi € aHani3 JaHuX VIS BM3HA4YeHHs 3aBJaHb i METO/iB
MOZIETIOBAHHA MEXaHi3MiB CTpaTeriyHoro IUlaHyBaHHs JisabHocTi Bysa mo
NOJIMIIEHHIO AKOCTI HaB4yaHHA. PO3rJSHYTO 3arajbHy IIOCTAHOBKY 3aBJIAHHS
KepyBaHHs AKIiCTIO MiArOTOBKH OakanaBpiB i MaricTpiB B YHIBEPCHTETI, aHali3 JaHUX
MOTOYHOTrO CTaHy 00'eKTa YHIiBEpPCHTET i BU3HAYCHHS AEAKUX KEPYIOUMX BIUIMBIB UIA
3MiHM cTaHy 00'eKTa.

YK 004.7; 539.12

Ilporpamue 3a6e3neuennss LCG ma CMS Linux-kaacrepi / Boponxo M. B.,
3y6 C. C., Jlepuyk JI. I'. Copoka /I. B. / Bicank Xapk. Ban. ys-ta., — 2005. — Ne
703. Cep. "Maremaruune MojeqoBanHs. Indopmaniiiui  Texmosorii.
ABTOMaTH30BaRi cacremu Kepysauus', sum. 5. — C. 74-86: Puc. 5. - Taba. 1. -
bi6a.: -17 nass

O6roBopIOIOTECS MPOGIEMH, 1O MOB’s3aHi 3i 36epiraHHaM, 06pOGKOIO Ta aHalli3oM
BEJIMKMX MACHMBIiB JaHMX, OJEpPKaHHS SKMX OYiKYyeTbCS B EKCMepUMEHTax sKi
sanaHoBani Ha Benmkomy aaponnomy konaizepi (LHC) B LIEPH. Ilpesactasieno
cratryc CMS Linux knacrepa HHIL X®TI, skuii € wacturowo MOCKOBCHKOIO
PO3NOALIEHOT0  perioHaibHOrO LeHTpY Juis anamisy Jaadbix LHC. Onucana
koH(irypauis nporpamuoro 3abesnederns LHC Grid na CMS xnacrepi HHIL XTI
Crucio BHKIanaeThes yuacthb kiactepa HHI[ XTI B renepauii noaiii CMS metonom
Momnre-Kapio.

VK 517+681

Moje/1i0BaBHA CKJIAJEHUX NOBEPXOHb B CHCTEMAaX CHMBOJIBHOT MaTeMATHKA /
Jloas II. T. // Bicauk Xapk. nan. yu-ra., — 2005. — Ne 703. Cep. "Maremarayne
moaeaioBanHs. Indopmauiiini  Texmosiorii.  ABTOMATH30BaHi  CHCTEMH
kepysanns", san. 5. — C. 87-94: -Bi6.a.: 6 nass

3anponoHOBAHO METOJl CKIaJaHHs 3aralbHUX aHaNiTHYHUX BUPa3iB VIS PiBHAHb
HENepepBHUX TOBEPXOHb, CKJIANEHHX 3 PI3HOMAHITHUX CeKUidl 3 BirOMHMH
piBHSHHAMYU. 36y10BaHO 3arajlbHe PIBHAHHS  KYCKOBO-JiHIHYacTOi MOBEpPXHi
HATATHEHOI Ha KapKac, CKJaJeHuii 3 psiay DpPOCTOPOBMX KpHMBHMX AKi He
epexXpely o ThCs.
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VK 519.6

BizyanbHe (Qopmy/iloBaHES i BHKOHAHHA CEMAHTHYHHX 3amHTiB |/
Jxypencbkunii €., Epmonaces B. A., KeGepae H. I'., Baaxamupos B. M. // Bicank
Xapk. Ham. yH-1a., — 2005. — Ne 703. Cep. "MaremarnuHe MoOJAeJIOBaHHS.
Indopmaniiini TexHoJsorii. ABTOMATH30BaHi cHCTeMH KepyBamHs", BHNO. 5. -
C. 95-108: Puc. 7. - Ta6a. 1. -Bi6a.: 9 nazs

Indpactpyxrypa UnlT-NET ans enekrpornoro o6miny iHdopmauieto (IEOI) — ne
GaraTopiBHeBa  pO3MOjiIEHA nporpaMHa  cucrema  Aas  3a0e3neueHHs
{HTEIEKTYyaIbHOTO  OepKaHHs  iHQOpMailii 3  PO3MOAIIEHHX,  PI3HOTHUITHMX,
aBTOHOMHHX Jikepen iHdopmauil (J1). IEOI pospobiena BignoBigHo 40 apXiTeKTypH
nocepeIHUK-000JIOHKA 3 OIHUM LIEHTPAJIbHUM [TOCEPEIHUKOM. Y CTaTTi NpeacTaBieHi
pesynsrati ouinku mpototuny IEOI UnIT-NET. JiBa aBTOHOMHHX pO3MOJileHHX
kepena indopmauii (I “Abitypient” y 3anopi3bkoMy HalliOHAJIBHOMY YHIBEpPCUTETI
i JII “Jlexanat” y XapkiBCbKOMY HaifioHanbHOMY yHiBepcuteti im. B.H. Kapa3ina)
OyM BUKOpPUCTaHI SK icmUTOBMH CTeHA. EKcnepuMeHTH mnokas3ajii NpaKkTHYHY
NPUJATHICTh MiAX0AiB, 3anponoHoBaHux ansi apxitekrypu [EOI. OpgHum 3 eraris
NpoUeAypH OLIHKKH € BM3HAYEHHA SAKOCTI B3aEMOAIl MDK KOpPUCTYyBayaMH i
nocepegaukom [EOI. ¥V cTarTi aHanmi3yloTbCs pe3ysbTaT, OTPUMaHi TMPH OLHLI
KoMNoHeHTa KopuctyBanbHULbKOro iHTepdeiicy [EOI UnIT-NET - Iutepdeiicy
creopenns 3amutiB (IC3). Amnaniz mnokasye npuiatHicts [C3, oaHak, € pjeski
3ayBa)KeHHs, iKi BapTO BpaxyBaTH Hajali.

VK 681.3

Ausroputm pobotn indopmanilinoro aredTa B posuoaiiieniii po3paxyHkosiii
cucTeMi Ta ioro moxeas Ha 0a3i Hewitkux E-mepex / dypaskua €. B., A0y
Jixaxkkap Amep Takcin Kanamex // Bicauk Xapk. pan. yu-ta., — 2005. — Ne 703.
Cep. "Matemaranune mojemoBanns. [Hpopmaniiini rexnoorii. ABToMaTH30BanHi
cacreMu KepyBannsa'', sun. 5. — C. 109-117: Puc. 5. — Bi6a.: 6 nass

B cratTti po3risHyTi NUTaHHS PO3pOOKM MOJAEEH MPOrpaMHUX iHTENEKTyalbHHX
areHTiB 3a JionoMoror0 Hewitkux E-mepex. [lpuBeaeHa cTpykTypa By3na
pO3MOALIEHOT OOYMCTIOBAILHOI CHCTEMHM B SIKIH BHMKOPHCTOBYIOTBHCS TMPOrpaMHi
areHTH. Po3poOiieHi anropuTMH areHTiB MOMIYKY AaHUX Ta aHaji3y iHdopmauiitHoi
0azu, WO BHKOPUCTOBYIOTH EJIEMEHTH LUTYYHOro iHTesiekTy. Po3pobaeni moneni
poboTu iHdopMaLiiHUX areHTiB Ha 0a3i HeuiTkuX E-cerelf, HaBeaeHI METOIN OLIHKH
e(eKTUBHOCTI pO3pOOJICHUX aITOPUTMIB Ha MOJIEJISX.
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VJIK 681.3.068

IIpo onun cnocié rapantTyBaTn cralijibHe NOBOKEHHS NPOrPaAMHOI CHCTEMH
MISXOM  3ano0iraHHg  HeCAaHKHIOHOBAHHX  30BHIMIHIX HIPOHHKHeHb /
Koarkesuu I'. M., 3apenska 1. T. / Bicank Xapk. nan. ys-ta., — 2005. — Ne 703.
Cep. "MaremaTnune moaeaoBanus. [ndpopmaniiini rexnonorii. ABTomMarTuzoBani
cucremn kepysanas", Bun. 5. — C. 118-126: Puc. 2. — Bi6..: 4 na3s

V crarri npeacrtaBienuii HoBuii wabnon npoekryBaHns Chest. Bin nossonse
KEPYIOUOi YaCTHHH B 3aXMCHHH Kac - 00010HKY 3i cratnunuM inTepdeiicom. Knientu
MOXKYTb OJePKATH AOCTYI 10 (yHKLIM CHCTEMHU TiNbKH BUKOpHCTOBYI04M Kiac Chest,
U0 JeJIETYE peasibHy poOOTY KIacoBi KepyBaHHS CHCTEMOKO. Y CTarTi MpuBeaeHHI
noBHMIT onuc aaHoro mabioHa. Po3risaaeTses cTpyKTypa madioHa, BIIHOCHHH MK
yYacHKKamu, npobsiemu peanisauii. Takoxk npuBe/ieHHi NpHKIaL NPOrpaMHOro KOy
i kpunTorpadiyHoro 101aTka.

V]IK 537.861

Komn'iorepue mojenoBanns JHPpaknii eJeKTPOMArHiTHAX XBAJIb HA
CTPiYKOBHX rparkax (BHHAZoK xoBiibHOro majiams). / Xoarxesmu I'. H.,
Xopomyn B. B., XoxoaskoB B. B. // Bicunk Xapk. san. ys-ta., — 2005. — Ne 703.
Cep. "Maremaruune MoaetioBanns. Indpopmaniiini Texnoorii. ABTomMaru3oBani
cucremu kepysanus', pun. 5. — C. 127-134: Puc. 5. - Bi6a.: 10 nazs

PoGoTa npucBsiueHa SKICHOMY 1 KUTbKICHOMY aHai3y BIAMIHHMX puC audpaxuii
TIOCKHMX eJIeKTPOMAarHiTHUX XBUJIb JIiHIIHOT nospH3allii Ha CTPIYKOBHUX rpaTKax Ipu
NOBINLHOMY MajiHHi B MOpiBHAHHI 3 Bunaakamu 30ykeHHs rpatkn E- i H-
MOJIAPU30BAHUMH XBHJIIMU

VK 681.5:629.39.6

Po3poGka moxeni Mepexi BipTyajJbHHX KaHAIIB HA OCHOBI 0araToareHTHOro
mizxony / Isanosebka T. B., Pykkac K. M. / Bicank Xapk. nan. yn-ta., — 2005. -
Ne 703. Cep. "Maremaruune mojenioBanns. Indopmaniiini Texmosorii.
ABTOMaTH30BaHi chcremn KepyBamusa", Bum. 5. — C. 135-143: Pmec. 5. -
bi6a.: 5 ma3s

Jlana poGoTa BHK/Ia[ia€ OCHOBHI IMIIXO0/IM [0 KEPYBaHHA MEPEKHUMHU pecypcamu 3a
JONOMOTOK OaraToareHTHUX cucteM. MeTol 1aHoi poOoTH € po3pobKa CTHMYISTOpa
Mepexi Ha areHTax Ui BHKOPHUCTAHHS MOro y TMOJANbLIMX /OCHIKEHHSX 3
JIMHAMIYHOTO KepyBaHHS MEPEKHUMHU PECYpPCaMH.
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VK 004.652/.942

IIpo oann kaac aaropaTmiB Kiactep-anajizy / Kapmenko O. O. // Bicuuk
Xapk. man. ym-ra., — 2005, — Ne 703. Cep. "MaremaTHune MOXE/IOBAHHS.
Indopmaniiini TexnoJioril. ABTOMATH30BaHi CHCTeMH KepyBaHHs", BHO. 5. —
C. 144-157: Puc. 10. - Bi6a.: 7 nasp

Kunacudikauis — ouH 3 pyHIaMEHTAILHUX MPOLECIB B HAayLli, IKUH € OCHOBHUM Y
NPaKTHYHOT Ta HAYKOBOI MiVIBHOCTI JMIOAMHU. Y JaHOM CTAaTTi 3anponoHOBaHa
mMareMaTHyHa Teopis, Ha OCHOBi siKOI Oynau po3poOseHi ajropiTMu, 3acTOCYBaHHS
SIKMX TPHBOJUTD O 3MEHBINESHHS TOTYKHOCTI MHOXHHH MOXIUBHX KiacudikaLiii, 3a
paxyHOK BUIUICHHS MHOXHHHU perysipHux knacudikaniii. Lle 103Bosise nonermury
3HAXO/UKEHHs eKcTpeMyMa (yHKIiOHana AKOCTi pPOo3OMBKH, a, OTHE, 3HAXOUKEHHS
Halikpamoi knacudikauii s aeskoi koHdirypauii y 3agayax aBTOMATHYHOI
Kinacudikaiii (kmactep-aHamisy).

VK 519.6

MeTox AHCKpPETHHX BHXOPIB /Il CHHIYJSPHHX iHTerpajibHAX piBHAHB
nepuioro poay y kjaci ysaranbnennx ¢pynkniii / Jliganos 1. K., Henames A. C. //
Bicuak Xapk. Han. yu-ta., — 2005. — Ne 703. Cep. "Maremarndne MoAeJTIOBaHHS.
Indopmaniiini TexHosorii. ABTOMAaTH30BaHi CHCTeMH KepyBanus', BHO. 5. -
C. 158-164: - Bi6.1.: 3 nazs

Y nauniif cTarTi po3riAgacTbCs METOH AMCKPETHHX BUXOPIB IS CHUHTYJISAPHHX
IHTErpaIbHUX PIBHAHB NEPIIOro POAY V Kiaci y3araibHeHUX Gy HKITiH.

VJIK 681.5:629.39.6

AnropaT™M  (QyHKNiOHYBaHHH 0araroaredTHOI CHCTeMH /JHHAMIYHOIO
yupaBiaiaaa komn’otepaumu mepexkamu/ Jloces 1O. 1., Pykkac K. M. / Bicuuk
Xapk. Ham. yH-ta.,, — 2005. — Ne 703. Cep. "MaremaTuuHe MOJE/JIOBaHHS.
Ingopmaniiini TexHosiorii. ABTOMaTH30BaHI cHCTeMH KepyBaHHs', BHO. 5. -
C. 165-171: Puc. 3. — Bi6x.: 3 na3s

Jana poboTa BUKIIala€ OCHOBHI MiAXOAK 10 KepyBaHHS MEPEIKHUMHU pecypcami 3a
JONOMOToK  0araroareHTHUX cucteM. MeTow  gaHoi pobotH €  po3pobka
PO3MOJLIEHOr0 aIrOPUTMY YIIPaBIIiHHA KOMIT FOTEPHOIO MEPENKEIO B pealbHOMY 4aci.

VK 519.21,246

Kopeasniiini ¢ynxnii i xBasinerepminipoBani curmanm / Ilerposa A. IO.,
®dances B. A., Uepemcoka H. B. / Bicumk Xapk. van. ya-ta., — 2005, — Ne 703.
Cep. "Marematuune mojemoBanns. Indpopmaniiini Texno.orii. ABToMaTH30BaHI
cacremn kepyBanus', Bum. 5. — C. 172-177: - Bi6.1.: 6 nass

V crarti BiiOYA0BYIOTHCS BHMAAKOBI MOC/TIIOBHOCTI, MPOLECH i MOJISA 110 BiJIOMHM
MaTeMaTUYHOMY CIIOJIBaHHIO 1 KopensuiiiHii ¢ynknii. Ilpw upoMy BianoBiaHi
BHIAAKOBI (QYHKIIT BU3HAYAIOTHCSH CKIHYEHHOKO CYKYITHICTIO BMIAIKOBMX BE/MYHH,
IO CYTTEBO CMPOIIYE MNOJANbIIWN aHami3 iMOBIPHICHMX MOJENeH 3 TaKuMH
BUMAJKOBUMK (QyHKIisMU. HecrauioHapHi BHIQJKOBI mpoliecd M TOC/TiOBHOCTI
CKIHYEHHOTO PaHry He CTALiOHAPHOCTI TAKOXK YMIULYIOThCS Y 3aMpPONOHOBAHY CXEMY

PEKOHCTPYKLLI.
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V]IK 533.662.013

MaremMaTA9He MOJE/IOBaHHS AHHAMIKH W aepojuHamiki BiTpoarperartis /
A. A. Tipuxonsko, . A. Pegunns // Bicank Xapk. san. yn-ta., — 2005, — Ne 703.
Cep. "Maremaruune MojeaioBanns. Indopmaniiini rexnoorii. ABToMaTR30BanHi
cacreMn kepyBanas'', pun. S. — C. 178-194: Puc. 9. — bio.1.: 16 nass

JUas pocnimkeHHs 3B'S3aHOl 3ajayi JMHAMIKM Ta aepOJWHAMIKU BEPTHKAIbHO-
BICBOBOro BiTpoarperara po3poOaeHO YHUCENIbHMI alrOpUTM Ha OCHOBI DiBHSHbB
Hasbe-CTokca. PeanizoBaHo MeTOAMKM pO3B’SI3yBaHHS HECTAIliOHAPHUX PiBHAHb
Hapbe-CTOKCa HECTHCIMBOT PiAMHH Y KPUBOJIHIHAX KOOPJAMHATAX HA OCHOBI ABHUX i
HesBHUX cxeM. [IpoBEJeHO TeCTyBaHHS YHCEJIBHMX aIrOPUTMIB Ha 3aj4adax Mpo
PO3BHTOK Tedwii B KBaJpaTHIil KaBepHi, NPM CTaliOHAPDHOMY Ta HECTaLiOHApHOMY
obrikanni wummivapa Ta npodina NACA 0012, AmxanisyroTbes pe3y/bTaTH
pO3B’s3yBaHHs 3B'S3aHOT 3a/1a4i IMHAMIKM i aepoMHAMIKH POTOpa BITPOTYpOIHM.

VK 004.652/.942

Mop¢izmu maniscxem Ta ix 3acrocysanns / Cemenosa T. B. // Bicuuk Xapk.
Hal. yH-Ta., — 2005. — Ne 703. Cep. "Maremarnune Moaeawsanus. Indopmaniiini
TeXHOJIOTii. ABTOMATH30BaHi cucremn KepyBanus', Bun. S. — C. 198-206: Puc. 4.
- Bi6J.: 3 mass

V crarti npeacTaBieHO amapar BioOpaKeHHS HafiBCXeM 3a J0MOMOIOK
mopdizmis. TTokasaHo MOKIMBICT BAKOPUCTAHHS NIBCXiM i MOpdi3MiB HamiBCXiM U1
OTHCY Pi3HUX 3ac00iB MOJETIOBAHHS Ta BiOOPAXKEHHS MOHATH OJJHO MaTEMaTUYHOro
amapaty Ha TOHSTTA iHIIOro. SIK NpHKIaj] HaBeJEeHO MNepexia BiA Moaeni, o
nobGyaoBaHa 3a joromoroio Mepex Ilerpi 10 Moaeni, no nobynoBaHa 3a I0NOMOroK0
BBI" unisxoM 3aaaiHs MOpgi3My MOTyCXeM.

YK 532.526: 517.94

MaremaTH4aHe MOJEIIOBAHHA JHHAMIKH Ta 2epOJHHAMIKH TPAaHCHOPTHOIO
3aco0y na maanposizaux marmitax / Coxanepkuii A. B. // Bicaak Xapk. nau. yu-
Ta., — 2005. — Ne 703. Cep. "Maremaruune MmojenoBannsa. lndopmaniiini
TexXHoJIorii. ABToMaTH30Bani cacTemn Kepysauus", Bun. 5. — C. 207-213: Puc. 4.
- bi6a.: 6 Ha3B

CraTTs NpYCBSYEHA MAaTEMaTHYHOMY MOJIETIOBAHHIO JMHAMIKH Ta aepoAMHAMIKH
pYXy TPaHCIOPTHOTO 3aco0y Ha HaANpoOBiAHMX MarHitax. J{ns aepoaMHaMidHuMX
o6uucIeHb BHKOPHCTOBYETHCS METOJA JMCKPETHHX BHXOpiB. J{MHAMiuHI piBHSAHHA
PYXy TpaHCTOpTHUX 3ac00iB BKJIIOYAIOTH JeAKi KOMMOHEHTH MAarHiTHHUX CHJI Ta
MOMEHTIB. B pesysbrari YHC/IEHHOro po3B’sA3aHHS OyJiM OTPUMAHI 3aJIeKHOCTI KyTa
TaHraxy Ta BiICTaHi B/l OBEPXHi [0 TPAHCIIOPTHOrO 3aco0y AK yHKLLii Yacy.
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VK 004:378.1

Mojens mnpomecy BBeleHHS JAaHHX HPO HPOAYKTH Ta mnodil y IXmbomy
xuTTeBomy nukii / Texennes O. B. // Bicurk Xapk. man. yn-ta., — 2005, — Ne
703. Cep. '"Maremarnune MojemoBanHf. Indopmaniiini  TexmoJorii.
ApToMaTH30BaHi cucremn kepyBamms', Bum. 5. — C. 214-221: Pmc. 7.-Bi6ua.:
3 Hass

Po3risiHyTO OCOOJMBOCTI YBEACHHS! ONMEpPaTtopoM NaHMUX Yy MOAiMHO-OpieHTOBAHOI
iHhopMaiifHO-aHATTHYHOT CHUCTEMH MIATPUMKH KUTTEBOTO IMKIY CKJIIAJHHX
MPOAYKTIB. 3anponoHOBAHO MOCiAOBHICTD il MiJ 4ac yBENEHHS 1O CUCTEMH JaHHX
TIPO MPOYKTH Ta MO

YK 378:519.8

MopgenoBannas ayauTy GpiHAHCOBHX HOTOKIB y BHIIOMY HAaBYAJbHOMY 3aKjaji
/ ®ipac Cami Maxmya Aab Caaiina / Bicank Xapk. man. yn-ta., — 2005, — Ne 703.
Cep. "Maremarnune mojeiosanns. Indopmaniiini rexnoorii. ABToMaTH30BaHi
cucTeMH kepyBanus'', BunL. 5. — C. 222-231: - Bi6.x1.: 8 nass

IlpoananizoBana MOJeNb ONTHMAIbHOrO (¢iHaHcoBoro ympasiiHHg BH3.
3anponoHoBaHa MOCTAHOBKA 3a/1a4i OLiIHKY BIJMBY 3MiH Y HaBYaJabHOMY MpOIECi Ha
3MiHH  (DiHAHCOBUX MOTOKIB. 3amporoHOBaHO TMiAXiA A0 iX BUPIMUGHHS, SKHii
IPYHTYETBCS Ha TEOpii 3BOPOTHUX OOUHCIIEHB.

VK 681.3

Bisyajizanis anreopuunux nosepxonb / Uyemos I, / Bicank Xapk. nan. ya-
1a., — 2005. — Ne 703. Cep. "Maremaruune mojenioBanns. Indopmaniiini
TexHo/orii. ABToMartH3oBani cmcremn kepyBauHs", BHm. S. — C,232-244:
Puc. 14, - Bi6a.: 15 nasp

PosrasinaeTbes poOsiema Bisyasiizaliii HESIBHO 33/1aHHX anreOpuyHUX MOBEPXOHb Y
TPUBUMIPHOMY MPOCTOPi Ha OCHOBI ANrOPUTMY TpacipoBky npomeHis. Llei anropurm
JIO3BOJISIE 3BECTH AaHy 3aj1ady [0 PO3B’a3yBaHHA HaOopy anreOpUUHUX PiBHAHD OJHOI
3MiHHOI. ['0Ji0BHA TPYAHICTH Nonsrae y BUOOpY HalOLIbII MiAXOAAMIOrO Ta HIBUAKOTO
metony. Y po6oTi moka3aHo, W0 s JeSKUX THITB TMOBEPXOHb MeToa Jlekkepa-
BpeHTa /103BOJISE 3a0MIAAMTH OOYMCIIOBANBHUI Hac y MOPIBHAHHI 3 TpajuLiiiHUM
METOJ0OM XOpA. bysno Takox po3pobieHo nporpaMHe 3a0e3neyeHHs, SKe N03BOJIsE
Bi3yastizyBaTu ajreOpH4Hi MOBEPXHI 3 KOHTPOJIEM NPOMDKHUX 00UUCITIOBAHb.
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AHHOTALIUH
V]IK 004.652/.942

Umuranueorsce mepenupesanue WIIC, nocTpoeBHBIX HA OCHOBAHHH
ApPXHTEKTYpbl KiueHT/cepBep / Aabmxepar Axmen Anum (Adzeanr Kapam) //
Becrank Xapk. Ham. yH-ta., — 2005. — Ne 703. Cep. «MaremaTH4eckoe
mogenupoBanne. HudopManHOHHBbIE TEeXHOJOTHH. ABTOMATH3HPOBAHHbIE
CHCTEMBI yHpPaBJIeHHA», Bbill. 5. — C. 5-12: Ha. 2. -Buba.: 2 Hass.

B cratee  MOCTpOSHbI  MMMTAUMOHHbIE  MOAEIM  (DYHKLUMOHHPOBAHMS
MH(OPMALMOHHO-TIOUCKOBBIX CHUCTEM C OJHOPOAHbIM M HEOAHOPOJIHBIM TOTOKOM
3anpocoB. IIpoBe/ieHbl YUC/IEHHBIE IKCIIEPUMEHTHI, TIOATBEPHKIAIONIHE COOTBETCTBHE
Ka4eCTBEHHOTO MOBEICHHS MOJIENeH 0KHAAEMOMY .

VIIK 658.114.5:332.135

MaremaTn4ecKoe MOJEJTHPOBAHKE 1eATeIbHOCTH YKOHOMHYECKOr0 Kjacrepa
A B3auMojeiicreas ¢ By3amu / Ann Haiid Xamnn AneXokyx, UBamenko I1. A. //
Becraak Xapk. Haum. ym-ta., — 2005. - Ne 703. Cep. «Maremarnueckoe
moaeqpoBanne. HHdpopManHoHHbIE TeXHOJOIHH. ABTOMATH3HPOBAHHbIE
CHCTEMBI YOpaBJeHus», Bbil. 5. — C. 13-24: — bu6a.: 15 na3s.

B craThe paccMaTpuBaeTCs PErHOHaNbHBI aCOEKT AEATEIbHOCTU 3KOHOMHYECKHX
KJIACTEPOB W JieJIaeTcsi TOMBITKA MOCTPOEHUS 3KOHOMMKO-MATEMATHYECKOH MOJeTH
KlacTepa perdoHanbHOro ypoBHs. HMccneayercs npoOiaema  B3auMOIEHCTBUS
NpeanpusTHi KjJacTepa C By3aMu C Leiblo odecneyeHms kajapamu. B kauectse
KOHKPETHOro OOBEKTa HCC/IeJOBaHUA B3AT MPOEKT [10ATaBCKOro 3KOHOMMYECKOTO
Kiacrepa.

VK 517.968.519.6

Marematauyeckass moxeab Ha 6aze MJ/IO mHorosiemMenTHON 10/10CKOBOi
AHTEeHHbI HA YKPAHHPOBAHHOH MY IEKTPHYECKOH noAIokKe /| AnToHen A. B. //
Becramk Xapk. BHan. ym-ta., — 2005. - Ne 703. Cep. «Maremarndeckoe
moaesmposanne. WudopmanuonHbie TeXHOJOrHH. ABTOMATH3HPOBAHHBIE
CHCTeMBI yOpaBjeHHs», Bbil. 5. — C. 25-35: Pic 8. - bu6..: 10 nass.

B naunHol paboTte npencTaBNeH HOBLIH METOJ MOJAEIMPOBAHHMSA MOJOCKOBBIX
aHTEHH Ha JMONEKTPUYEecKOi mnomioxkke. OOWuH MOAXON TNOCTPOEHMS MOJENH
KOHEYHOM peleTKH W3 WISAIbHO TMPOBOJAIIMX JIEHT, PACMOJIOKEHHBIX Ha
JIMAJIEKTPUYECKOM DKPAHMPOBAHHOMN MOJUIONKKE, OCHOBBIBACTCHA Ha IAapaMETPUYECKHUX
NPEJICTABJIEHNSAX HHTErPANIbHBIX U NCeB10-U(pPepeHIMaIbHBIX ONEpaTopax U METO/e
auckpeTHbIX  ocobennocteit  (MJIO).  3amaua  audpakuuu  CBOAMTCS K
FUMEPCUHTYJIAPHOMY MHTErPILHOMY YPaBHEHHIO. 3aTeM 3TO ypaBHEHHE pellaetes ¢
nomomeo MJIO. B paGote npoBeeH YUCIEHHBIN aHAIU3 MPEKAHTOPOBLIX PEIIETOK
¥ TIPUBEJICHBI Pe3yIbTaThl YUCIGHHOrO SKCHEPHMEHTA.
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VK 519.713

O npeacraB/icHHH BepPOSITHOCTHOIO ABTOMATA B BHAE€ KOMIO3HIHH IENH
MapkoBa H JeTepMHHHPOBARHOr0 Kcuewdmoro asromara / Boromonos C. H.,
Koarkesnu I'. H. // Becramk Xapk. Han. ym-ta., — 2005. — Ne 703. Cep.
«MaremaTHYecKoe MOJeTHPOBaHHe. Undopmanuonnbie TEeXHO.IOTHH.
ABTOMATH3HPOBAHHLIE CHCTeMbl yupasienus», Bbim. 5. — C.36-41: HUa. 2. -
Tab6a. 2. - bubu.: 4 nass.

BeposTHOCTHBIE ~ MaTeMaTUYeCKUe CTPYKTYPbl  (BEpOSTHOCTHBIE  KOHEYHBIE
aBTOMaThl, MapKOBCKME LIeNH, BEPOSITHOCTHBIE CyhUKCHBIE IepeBbst) UCTIOIB3YIOTCS
BO MHOTUX 00/1acTsX, CBSI3aHHBIX C pacro3HaBaHUWeM o0pa3oB. DTo Takue 00/acTH,
KaK KOMMBIOTEpHAas JMHIBUCTUKA, OHOMH(OpMATHKA, MALIMHHBIN 1epeBo/l. B naHHOMN
pabote QopMmynupyeTcs KpUTEpUid [PeJICTABUMOCTH BEPOSATHOCTHONO KOHEYHOIO
aBTOMaTa B BMJE KOMMO3WLMH Lienu MapkoBa W JE€TePMUHMPOBAHHOTO KOHEYHOIO
aBTOMaTa. y

VJIK 33(075.8)

IIpencrapienne o0bekTOB H 3HaHHi B HHpopmauHonHOIH cpexe «CHcrema
anaau3za ¢opm ordersoctm» / boromosaos C.H., Axmaz Hopaxum,
Hsamenxo I1. A. // Becrmuk Xapk. Ham. yH-ta., — 2005. — Ne 703. Cep.
«MartemaTHyeckoe MO/IeTAPOBAHHeE, Uudopmannonubie TEeXHOJIOTHH.
ABTOMAaTH3HPOBAHHbIE CHCTEMb! yhnpasliienns», Boin. 5. — C. 42-49: Un. 2. -
bu6a.: 8 na3s.

[Ipeanaraetcs ajropuT™M MpeCcTABISHUS MPOU3BOJIBHON (OPMBI OTYETHOCTH B
BUIE CHCTeMbl  JAepeBbeB. PaccMarpuBaercss  dpeiiMOBOe  mpencTaBiICHHE
COCTaBISIIOUIMX (GOpM OTHETHOCTH. JlaH anroputm GopMUPOBAHUS TIPaBWII BBIBOJA B
«Cucteme aHanu3a GOpM OTYETHOCTHY.

YK 519.6

CoBMecTHOE MpHMEHEHHEe MeTO/la MAJIOr0 HapaMeTpa H MeT0Ja I'PaHHYHBIX
371eMEHTOB /ISl YHCICHHOI0 peIIeHHs JJUIHNTHYECKHX 33434 ¢ MAajbIMH
Bosmymenusimu / bpasaayk 10. B., Esaokumos /I, B., IToaskos H. B. // Becrunk
Xapk. Han. ys-ta., — 2005. — Ne 703. Cep. «MartemaTHueckoe MoO/eIHpPOBaHHE,
HNuadopmannoHHbIe TEXHOJIOTHH. ABTOMATH3HPOBAHHbIE CHCTEMbI YIIPABJICHHAN,
BoIl. 5. — C. 50-66: Ta6.1. 5. -bu6..: 14 ga3s.

BONMBIIMHCTBO YMC/IEHHBIX METO/IOB HENPUMEHWMbI IS aHalu3a BO3MYILUEHM,
MEHBLIMX NapaMeTpoB AMCKpeTH3aluu. B Hacrosuieii paGoTte pelneHue Takux 3aziay
pasbiCKMBaeTCs B BUAE PpAla N0  MajioMy [apameTpy, XapaKTepu3yroiiemy
BosmylueHue. Ilocnexyiouiee pelleHHEe COOTBETCTBYIOIIMX JJUTHIITHYECKMX 3a/1ay
NIPOU3BOAUTCSA METOJOM IPaHMYHBIX J1EMEHTOB. PaccMOTpeHbl Malibie BO3MYIEHHS
rpaHuLbl 00JIACTH PEILCHMUS, BO3MYIIEHHS TPAHWYHBIX YCJIOBUM U (yHIaMEHTaIbHBIX
pewenuii. bnaromaps BBICOKOH TOYHOCTH METOJAa TPAHUYHBIX  3JIEMEHTOB
NPEUVIOKEHHBIH  MOAXOJA  OKa3alcsi  JOCTaTOYHO  O((EKTUBHBIM, 4YTO  ObLIO
MOATBEPKACHO YUCIEHHBIMH JKCIIEPUMEHTaMH.



AHHOTALIMH 255

VK 378.1:519.816:681.3

K Bompocy o crparermuecKoM NJIAHHPOBAHMH KadecTBa oOpazoBanus /
Baagamuaposa M. B., CnnBakoBcknii A. B. // Becruuk Xapk. Han. yH-Ta., — 2005.
— Ne 703. Cep. «Maremarnueckoe wmoaennposanne. Hrdopmannonnbie
TEXHOJIOTHH. ABTOMATH3HPOBAHHbBIE CHCTEMbI yHpaBaenus», Bl S. — C. 67-73:
Ua. 2. - buba.: 6 nass.

[lenpro maHHOM CTaTbW SIBJSETCS aHANW3 JAHHBIX Ui OMpeJefeHus 3ajay U
METOZIOB  MOJENHMPOBAHMSA  MEXaHW3MOB  CTPAaTerM4yecKkoro  [UIaHMPOBAHUS
ngestenbHOCTH BY3a mo yayumieHMio KadectBa oOyuenusi. PaccmoTpensl obias
MOCTAHOBKA 3a7ja4i YIIpaB/ieHUst KaueCTBOM MOATOTOBKU OakajlaBpOB M MarkcTpoB B
YHUBEpCHTETE, aHANM3 JaHHBIX TEKYLIEro COCTOSHHA OOBeKTa YHHBEPCHTET H
OTIpe/ie/ICHHE HEKOTOPBIX YIPABJSIIOLIUX BO3JCHCTBUI 11 M3MEHEHUS! COCTOSHHSA
o0beKTa.

VJIK 004.7; 539.12

ITporpammuoe oGecnevenne LCG ma CMS Linux-kiaacrepe / Bopoaxo M. B.,
3y6 C. C., Jlesuyk JL I'., Copoka /I. B. // Bectauk Xapk. Han. ys-ta., — 2005, —
Ne703. Cep. «MaremaTudeckoe Moaeauposande. Mnadopmanuonnnie
TEXHOJIOFHA. ABTOMATA3HPOBAHHBIE CHCTEMbI YIpaBJeHHs», Bbil. 5. — C. 74-86:
M. 5. - Taba. 1. — bu6a.: -17 nass.

O6cysxnatoTcss NMpoOeMbl, CBA3aHHbIE C XpaHeHHeM, oOpaboTKOH W aHaIu30M
OONBIOMX MAacCCHBOB [AaHHBIX, MOJYYEHHE KOTOPbIX OXKMIAETCS B OJKCIEPUMEHTAX,
3alIaHMPOBaHHBIX Ha bonbiiom aaponHoM komadaepe (LHC) B IIEPH.
IMpencrasnen crarye CMS Linux-knacrepa HHI[ X®DTH, spistomerocs 4acTbio
MOCKOBCKOTO pacripe/ie/ieHHOTO PerHOHaIbHOTO LeHTpa i aHanu3a aaHHeix LHC.
Onucana koudurypauus nporpammuoro obecnevyenusi LHC Grid va CMS knactepe
HHIL{ X®TH. Kparko wsnaraercs yyacTue Kiactepa B reHepauuu codbituii CMS
Metoaom Monre-Kapro.

YIK 517+681

MojieIHpoBaHEEe COCTABHBIX HOBEPXHOCTeHl B CHCTEMaX CHMBOJILHO¥N
marematakn / Joas II. I'. // Bectauk Xapk. Ban. ya-ta., — 2005. — Ne 703. Cep.
«MarteMaTHYecKoe MoO/leJIHpOBaHHe. HUndopmanuonnbie TEXHOJIOTHH.
ABTOMATH3HPOBAHHbIE CHCTeMbI ynpaBiesns», Bbm. 5. — C. 87-94: -
bub..: 6 Ha3s.

IMpennoxkeH cnoco® TOCTPOSHUS €AUHBIX AHAIUTHYECKHX BbIPAKECHUH JUIs
ypaBHEHHI HEMpPEPbIBHBIX MOBEPXHOCTEH, COCTABICHHBIX M3 Pa3IMYHBIX CEKLHM C
3aJlaHHBIMK  ypaBHeHusMH. [locTpoeHo ofuiee ypaBHEHUE KyCOYHO-JIMHEHUATOM
TIOBEPXHOCTH HATSHYTON Ha KapKac, COCTOSIMH U3 CeMeCTBa HENepeceKaromuxXcs
NPOCTPAHCTBEHHBIX KPHBHIX.
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YJIK 519.6

BusyansHoe ¢GopMyHpoOBaHHE H BbINOJHEHHEe CEMAHTHYECKHX 3ampocoB /
Joxypaacknii E., Epmoaaes B. A., Ke6epae H. I'., Biagumupos B. H. // Bectank
Xapk. Han. yB-Ta., — 2005. — Ne 703. Cep. «MaremaTH4ecKkoe MONEJHPOBAHHE.
HNudopManuoHHbie TEXHOIOMHH. ABTOMATH3HPOBAHHbIE CHCTEMbI YIIPABJICHHA,
Bbin. 5. — C. 95-108: Ua. 7. - Ta6a. 1. -buda.: 9 nass.

Hudpactpykrypa UnIT-NET ans anexrponHoro ooMena undopmarmeiis (MD0H) -
3TO MHOTOYpPOBHEBas pacrpe/iefieHHass INMporpaMMHas cucreMa ans odecrieyeHus
HHTEJUIEKTYAIBHOTO TONyYeHUss UH(GOpMALMU U3 pachpelesieHHBIX, Pa3HOTHUIIHBIX,
ABTOHOMHBIX MCTOUHHKOB MHbopMmalmn (M), UDOU pazpaborana B COOTBETCTBUH C
ApPXUTEKTYPOH MOCPeHUK-000JI04YKa C OAHUM LIEHTPAIbHbIM MOCPEAHNKOM. B cTaTbe
npezncTapneHsl pedyaprarsl oueHkd npororuna UMOOM UnlIT-NET. [[Ba aBTOHOMHBIX
pacripeienieHHbIX McTouHMka uHGopmaumu (MM “Tloctymaromuii B yHHBEpcUTET” B
3anopoxxckoM HaipioHaabHOM YyHuBepcutrete U MM “Jlekanar” B XapbKOBCKOM
HalMoHambHOM yHuBepcuteTe uM. B.H. Kapasuna) ObutM HCTONB30BaHBI Kax
HCTIBITATENbHBI  CTEHZ. OKCIEePUMEHTHl TOKAa3alM MpPaKTHYECKYylO I[PUTOHOCTb
TIOJIXO/I0B, MPEVIOKEHHBIX i apxutektypbl MOOHU. OaauM K3 3TanoB npoLemypsi
OLICHKH SABISETCS OMNpele/eHe KayecTBa B3auMOICHCTBHS MeXiy MOIb30BATE/ISAMH U
nocpenaukoM KMOOWU. B cratbe aHaam3upyroTCs pe3ysbTaThl, NMOTYyYEHHbIE IPH
OIlEHKE KOMIIOHEHTa [Mojb3oBaTeabckoro uHrepdeiica MDOOU  UnIT-NET -
Unrepdeiica cozmanns 3anpocoB (MC3). Ananmuz nokaseiBaer npurogHocts WC3,
0/THAaKO, €CTh HEKOTOPbIE 3aMe4aHusl, KOTOPBIE CIIEAYET YUeCThb B AalbHEHIIIEM.

VK 681.3

Anropat™M paGorsl  HH(GOPMAHHOHHOIO AareHTa B  pacnpejeieHHOMH
BBIYHC/IHTEIbHOH CHCTEME H €ro Mogeilbs Ha 0aze HeueTkux E-cereii /
Jdypaskusn E. B., A0y /Ixxkakkap Amep Takcun Kaaamex / Becrunk Xapk. nan.
yr-Ta.,, -— 2005. - Ne703. Cep. «MaremaTHueckoe MoJeJHpPOBaHHe.
HUsadopManHoHEbIE TEXHOJOIHH. ABTOMATH3HPOBAHHAbBIE CHCTEMbI YIIPABICHHAY,
Bbin. 5. — C. 109-117: Un. 5. — buba.: 6 nass.

B cratke paccMOTpeHbl BONpPOCH  pa3pabOTKH Mozeneid MporpaMMHBIX
MHTEJUIEKTYaJIbHBIX areHTOB C MOMOIUbI0 HedeTkuX E-cereii. IlpuBeseHa ctpykrypa
y37a pacrpelesieHHO BbIYMCIUTEIbHONM CHUCTEMBI B KOTOPOH HCHOJIB3YHOTCS
nporpamMMHble areHTsl. PazpaboTaHbl airOpUTMBl aAreéHTOB MOUCKA JNAHHBIX U aHAIN3a
uHpopMaMoOHHOM 0a3bl HCHOJB3YIONIMX BJIEMEHThl MCKYCCTBEHHOIO HHTEJUIEKTA.
Pazpabotansl ux mozaenu Ha Oa3e HeueTkuX E-cerel, mokazaHbl METOJbl OLIEHKH
3¢ GeKTUBHOCTU pa3pabOTaHHBIX aITOPUTMOB Ha MOJEIISX.
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V]IK 681.3.068

O6 oxmoM cmocof0e rapaHTHPOBATH CTA0OHJIbHOE NOBeJleHHe NPOrpaMMHOI
CHCTEeMbI NyT€M  NPeJOTBPAICHHS  HECAHKHHOHHDOBAHHBIX  BHEIIHHX
npouukaosennii / oarkesnu I'. H., 3apeuxas H. T. // Becrauk Xapk. nan. yn-
Ta., — 2005. - Ne 703. Cep. «MaremaTndeckoe MoO/e/lHpOBaHHe.
Nadopmanronnbie TEXHOTOTHA. ABTOMATH3HPOBAHHBIE CHCTeMbI YHPABJICHH»,
Boim. 5. — C. 118-126: Uu. 2. — buba.: 4 na3s.

B crarbe mpexacrasieH HOBbI mabsoH npoektupoBaHus Chest. OH nossonser
rapaHTHpOBAaTh CTAOMJIBHOE TIOBEJCHUE CIIONHON CHCTEMBbl 32 CYET MHKANCYIAHN e€
yNpaBisiouiel YacTy B 3alMTHBIN K1acc - 000I0UKY CO CTaTUYECKUM HHTEphEHCOM.
KJIMeHThl MOTYT MOJIy4HMTh JOCTYN K (DYHKIMSAM CHCTEMbI TOJIBKO UCIOBb3YS KIace
Chest, koTopblii JenerHpyeT peaibHyi0 paboTy Kjiaccy yrnpaBjeHHs cHcTeMoi. B
cTaThe NMPUBEJICHO MOJIHOE ONUCcaHKe JaHHOro mabioHa. PaccMaTpuBaeTes CTpyKTypa
madioHa, OTHOIIEHMS MEXIY Y4YacTHHKaMu, npobnemsl peanmsaumu. Taxoke
MPUBEIEH NPUMEP TIPOrPaMMHOI0 KOa ¥ KPHUITOrpaduueckoro NpruioKeHus.

VK 537.861

KomnboTepuoe MoaenupoBanne NHQPAKNHH IIeKTPOMATHHTHBIX BOJH HA
JeHTOYHBbIX pemieTkax (ciydaii npomssoabHoro maaenns) / Xoarkesnu I'. H.,
Xopomyn B. B., Xoxonbkos B. B. / Becrank Xapk. #an. yn-ra., — 2005. — Ne 703.
Cep. «Maremarnueckoe MojeqapoBande. VudopmanHoORHbIE TEXHOJOIHH.
ABTOMATH3HPOBAaHHBIE CHCTEMbI ynpas/enus», spin. 5. — C. 127-134: Ha. §S. -
bubs.: 10 mazs.

Pabora nocBsineHa KaYeCTBEHHOMY M KOJIMYECTBEHHOMY aHAIK3y OTJIHYMTEIbHBIX
ocobeHHoCTel  AM(PAaKUMM  [UIOCKHX  JJI€KTPOMAarHUTHBIX — BOJIH  JIMHEHHOMH
MOJISIPU3ALIAN HA JISHTOUHBIX pelieTKax MpH MPOU3BOIBHOM MaJEHUM MO CPABHEHHIO
CO cay4asmMu Bo30yxaeHus pemietku E- u H- nonsgpuzoBaHHbIMU BOJIHAMH

VK 681.5:629.39.6

Pa3paGoTka Moje Il CeTH BHPTYATbHbIX KAHAJIOB HA OCHOBE MHOI0Ar¢HTHOIO
noaxona / Meanmosckas T. B., Pykkac K. M. / Bectaak Xapk. Ban. ys-ta., —
2005. — Ne 703. Cep. «MartemaTnueckoe Moaennposanue. Mudopmauuonnbie
TEXHOJOIHH. ABTOMATH3HPOBAHHbIE CHCTEMbI ynpasjieHus», Bbi. 5. — C. 135-
143: Un. 5. - bBuba.: S nass.

JlanHas paboTa u3/araeT OCHOBHBIE TNOJAXOAbI K YINPABJIEHHIO CETEBBIMH
pecypcaMy ¢ MOMOIIBI0 MHOroareHTHbIX cucteM. [lenblo nanHO# paboThl ABjseTCS
pa3paloTKa CHMYJIATOpa CETH, OCHOBAHHOIO Ha areHTax, JJis MCIOJb30BaHUS €ro B
JANbHEHIIMX UCCIIEAOBAHMSX ITO0 IMHAMUYECKOMY YIIPABJIEHHIO CETEBLIMH PECYpCaMHU.
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VIK 004.652/.942
O6 ogmom Kiacce aJropuTMOB KjacTep-ananu3a // Kapmenko A. A. //
Becrank Xapk. Ham. ys-ta., -2005. - Ne 703. Cep. «Maremarmueckoe

Mojeanposasie. HWudopmannoHHBbIE TeXHOJIOTHH. ABTOMATH3HPOBAaHHBIE
CHCTeMbI ynpaBJieHas», Bbil. 5. — C, 144-157: Ua. 10. — bubu.: 7 uass.

Knaccubukauys — oauH U3 (yHAAMEHTAJIbHBIX IMPOLECCOB B HayKe, KOTOpHIid
SIBJISETCSA OCHOBOMOJIATAIOIIMM B NMPAKTHYECKONH M HAYYHOM JEATETbHOCTH YeIOBEKA.
B naHHOH cTaThe npeIoKeHa MaTeMaTH4ecKas TeOpus, Ha OCHOBE KOTOpO# Obliu
pa3paboTaHb!l aJrOPUTMbl, NPUMEHEHWE KOTOPBIX TMPUBOAMT K YMEHBLICHHIO
MOILHOCTH MHO’KECTBA BO3MOXHBIX KJIacCH(MKALIMiA, 32 CUET BbIAEJICHUS MHOXKECTBA
peryispHbIX Kilaccupukaumil. 370 103BOJNSeT OONErduTh IOUCK DKCTpeMyMa
(GyHKUMOHANA KauyecTBa pa3OMeHMs, a, C/IelOBATEeNIbHO, HAXOXKICHHWE HaWIydIined
KlaccHPUKAUMU  [UIS  HEKOTOpPOM KOH(Urypauuu B 3aJadaXx aBTOMAaTHYECKOM
Kiaccuukanuu (KiacTep-aHam3a).

YK 519.6

MeTtoa AHCKPeTHBLIX BHXpeH /8 CHHIYJSIDHBIX HHTErPajbHbIX YpaBHEHHi
nepBoro poaa B Kjiacce 0000meénubix pynknnti / JIudanos U. K., Henames A. C,
// Becrauk Xapk. Ham. yH-ta., — 2005. — Ne 703. Cep. «MaremaTnueckoe
mogenuposande. HMudopManuoHHBIE TEeXHOJIOrHH. ABTOMATH3HPOBaHHbBIE
CHCTEeMBbI ynpaBjeHds», BbIL. 5. — C. 158-164: - bu6a.: 3 nass.

B nanHO# cTaThe paccmMaTpUBaeTCs METOJ AUCKPETHBIX BUXPEH /Ui CHHTYJISAPHBIX
WHTErpajibHbIX ypaBHEHHH NEepBOro pojia B kiiacce 0000MEHHBIX (Y HKILHIA.

VJIK 681.5:629.39.6

Anropat™ (YHKNHOHHPOBAHAS MHOTOATEHTHOH CHCTEMbI AHHAMHYECKOIO
yupasjenust KomnborepabiMa cetsavu / Jloces 10. U., Pykkac K. M./ Bectank
Xapk. san. yn-ta., — 2005. — Ne 703. Cep. «MaremaTA4eckoe MoJeTHPOBAHHE,
Hndopmannonnbie TeXHO/JIOrHH. ABTOMATH3HPOBAHHbIE CHCTEMbI YIIPABJICHH,
Bbil. S. — C. 165-171: U. 3. — Bubua.: 3 nass.

Jlannas pabGoTa wu3araeT OCHOBHBIE MOAXOAbI K YNPABIEHHIO CETEBBIMU
pecypcamu ¢ MOMOIIBK0 MHOTOAreHTHBIX cucTeM. Llenbio naHHOM paGoTel sBiIsieTCs
pa3paboTka pacnpeaeNeHHOro airOpHTMa YIPABJICHUSA KOMIBIOTEPHOM CEThIO B
peaJibHOM MaciuTabe BpeMEHH.
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VK 519.21,246

Koppeasinuonsble ¢QYHKOHH H KBa3HIeTePMHHHPOBAHHBIE CHrHAJbI /
ITerposa A. IO., ®aneeB B. A., Uepemckas H. B. / Becrank Xapk. Han. ys-ra., —
2005. — Ne 703. Cep. «MaremaTnueckoe monejauposanune. Mudopmanuonnbie
TEeXHO/JIOPHH. ABTOMATH3HPOBAHHBIE CHCTEMbI YHpaBJeHHsN», Boil. 5. — C. 172-
177: — buba.: 6 nass.

B crarbe peKOHCTPYHPYIOTCS CllydalHbIe MOCIeI0BATEIbHOCTH, MPOLECCHI U TMOJIs
10 3a/laHHBIM MATEMAaTHYECKOMY OXKMIAHUIO U KOppessLMOHHON QyHKumu. [Ipu sToMm
COOTBETCTBYIOILME CilyuyaifHble (YHKUMM ONpPeneNnsioTcs KOHEYHBbIM Habopom
CiyyaliHBIX BEJMYMH, YTO CYLIECTBEHHO o00Jierdaer MNOCIeAyIOMUN aHalu3
BEPOATHOCTHBIX MOJENed ¢ TakKUMHM CllydaliHbiMM (YyHKUMAMHU. Baxno, uTO
HECTALMOHAPHBIE CiTyvaifHbie MpPOLECCHl U TOCIEJOBAaTEIbHOCTH KOHEYHOIO paHra
HECTALMOHAPHOCTH TAKXKE YKIaAbIBAIOTCS B MPEATIAraeMylo CXeMY PEKOHCTPYKLMH.

VJIK 533.662.013

MaremaTH4yeckoe  MOJEJHPOBaHHE  HHAMHKH H a3POAHHAMHKH
Berpoarperatos / [lpaxoasko A. A., Pexuun JI. A. / Bectank Xapk. Han. yH-T1a.,
— 2005. — Ne 703. Cep. «MaTemarnuyeckoe mojenuposanue. Mndopmannonnnie
TEXHOJIOrAH. ABTOMATH3HPOBaHHbIe CHCTEMbI ynpasienusn», soin. 5. — C. 178-
197: Un. 9. — buba.: 16 nass.

Jlns peuieHHs CBS3aHHOM 3aJaydl JIMHAMUKA M adpOJUHAMHMKU BEPTHKAJIBLHO-
OCEBOr0 BeTpoarperara pa3paboTaH YMCJICHHBI IrOPUTM HAa OCHOBE YpPaBHEHMIA
HaBpe-Crokca. PeanuzoBaHbl METOAMKHM DELICHUS HECTALMOHAPHBIX YPaBHEHWH
HaBbe-CTOKCa HEC)KUMAEMOM JKMJIKOCTH B KPUBOJMHEHHBIX KOOpJMHATaX HA OCHOBE
ABHbIX W HESBHBIX cxeM. [IpoBeneHO TeCTUPOBaHWE HMCICHHBIX AITOPUTMOB Ha
3aayaXx O Pa3BUTHH TEYEHWS B KBAJPaTHOM KaBepHe, CTalMOHAPHOM U
HecTauuoHapHoM oOtexanun uwmHapa u npoduns NACA 0012. Axanusupyrorcs
pe3ynbTaThl PELICHWS CBA3aHHOW 3aJaud JUHAMMKM M a’3pOJMHAMMKH pOTOpa
BETPOTY pOUHBI.

VK 004.652/.942
Mopéusmbi noaycxem u ux npuioxenns. / Cemenosa T. B. // Becraak Xapk.
Ham. yH-Ta.,, — 2005. — Ne 703. Cep. «MaremaTH4ecKoe MOJAeIHPOBaHHE.

HNudopmannonnbie TEXHOJIOTHE. ABTOMATH3HPOBAHHbIE CHCTEMBI YIIPABJIEHHSN»,
BbInL 5. — C. 198-206: Ua. 4. — bub..: 3 Bass.

B crathe npezncraBieH annapar 0To0paXeHus MOJyCXeM C MOMOILbI0 MOP(HU3MOB.
[Toka3aHa BO3MOXXHOCTH HMCIIOJIB30BAHUSA IMOJYCXeM W MOpPPHU3MOB MOJycXeM Juis
ONMUCAHUSA PA3JIMYHBIX CPEJCTB MOJECIUPOBAHUS M OTOOpakeHWs MOHATHH OIHOTO
MaTe€MaTUYECKOro amniapara Ha TOHATHS Apyroro. B kauyecTBe nmpumepa Mokas3aH
nepexoia OT MOJEIH MOCTPOSHHOM ¢ NOMOIIbIO ceTelt [leTpu k Mozenu, NocTpOeHHOU
¢ nomousto BBI' nyrem 3ay1anus Mopdusma nomycxem.
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V]IK 532.526: 517.94

MartemMaTH4eckoe  MOJEJHPOBAHHE JHHAMHKH H  AJPOJHHAMHKH
TPAHCHOPTHOIO CpeICTBA HA cBepxnpoBoasmHX MaraaTax / Coxankuii A. B. // /
Becruuk Xapk. Han. ys-ta., — 2005. — Ne 703. Cep. «Maremaradyeckoe
mojejiapoBande. HMEHQPOpMAanHOHHBIE TEXHOJOTHH. ABTOMATH3HPOBAHHbIE
CHCTEMbI yHpaBjeHas», BoI. 5. — C, 207-213: Un. 4. — bubu.: 6 uass.

Crartd TOCBAIEHA  MAaTEMAaTHYECKOMY  MOJIENMPOBAHMIO  JHHAMHKH H
a’POIMHAMMKH JBHXEHMS TPAHCTIOPTHOIO CPe/ICTBA HA CBEPXITPOBOJAIIMX MArHUTaX.
JInsg a’poAMHAMHYECKUX BbIYUCITCHMIT MCTIONB3YeTCs METOJ AUCKPETHBIX BHUXPEH.
JInHaMuuecKre ypaBHEHHS JIBUKSHHSE TPAHCTIOPTHBIX CPEICTB BKITIOYAKOT HEKOTOpBIE
KOMTIOHEHTBI MarHUTHBIX CUJ1 U MOMEHTOB. B pe3yibrare YHCIEHHOrO pemenust Obuin
MOJlydeHbl 3aBUCHMOCTH yIVIa TaHraXa M pPacCTOSHUS OT TIOBEPXHOCTH JIO
TPaHCIIOPTHOI'O CPEJCTBA KK (yHKIIUH BPEMEHH.

VJIK 004:378.1

Mogaesis nponecca BBoJa AAHHBIX O NPOAYKTAX H COOBITHAX B HX )KH3HEHHOM
nakje / Tenennes A. B. / Becraak Xapk. Han. yn-ta., — 2005. — Ne 703. Cep.
«MaTteMaTHYeCKOe MO/IeJIHPOBAHHE. HNudopmanuoHHbIe TEXHOJIOTHH.
ABTOMATH3HPOBAaHHbIE CHCTeMbl YHpaBJieHHs», Bbil. 5. — C. 214-221: Un. 7.—
Bu6.a.: 3 nass.

PaccMoTpeHBl OCOOCHHOCTH BBEJCHMS OMNEPAaTOPOM JaHHBIX B COOBITHHMHO-
OpPHEHTHPOBaHHYI0  HH(OPMAlIMOHHO-aHAIMTHYECKYIO  CHCTEMY TIO IS PIKKH
JKM3HEHHOT0 IMKIAa CJOXKHBIX MNpoaykToB. [IpemtoxkeHa [OC/e10BATEILHOCTD
JEeHUCTBHUIt NPY BBEICHUH B CUCTEMY JAHHBIX O MPOJAYKTE U COOBITHSX.

VK 378:519.8

Mogeanpopanne ayanTa (HHAHCOBBLIX NOTOKOB B By3e / ®mpac Camu
Maxmya Anb Caaiina / Beernuk Xapk. Han. ym-Ta., — 2005. — Ne 703. Cep.
«MaremaTaueckoe MOJe/IHPOBaHHeE. Wndopmannonnnie TeXHOJIOT HH.
ABTOMATH3HPOBAHHBIE CHCTEMBbI YIIpaBJieHHNA», BbIN. 5. — C, 222-231: — Bu6..: 8
Ha3B.

ITpoananmsupoBaHa MoJieslb ONTUMAIBLHOTO (MHAHCOBOTO ynpasieHus BY3owm.
ITpeioxeHa MOCTaHOBKA 33a/1a4M OLEHKY BIIMSHHS W3MEHEHHM B y4eOHOM mpoiiecce
Ha M3MEHEHHE (UHAHCOBBIX TNOTOKOB. Ilpe/ulokeH TNOAXOX K €€ pelieHHIo,
OCHOBAHHbIH Ha UIEAX TCOPUH 0OpPATHBIX BHIYMCIICHHUIA.




AHHOTAL|U 261

VK 681.3

Brsyanu3zanus ajarebpandecknx nosepxuocteii / Uyemos I'. / Bectaak Xapxk.
Ham. ym-ta., — 2005. — Ne 703. Cep. «MaremaTH9eckOoe MOJeTHPOBAHHE.
HNudopmMannonnbie TEXHOJIOMAH. ABTOMATH3HPOBAHHDIE CHCTEMBI YIPABICHHSA,
Bbill. 5. — C. 232-244: Wn. 14. - Babu.: 15 na3s.

PaccmarpuBaetcs npobsieMa BH3yaM3alMi HESBHO 3aJaHHbIX anreOpandyecKux
MOBEPXHOCTEH B TPEXMEPHOM TPOCTPAHCTBE HAa OCHOBE airOpuTMa TPacCHPOBKH
JAydei. DTOT anropurT™M MO3BOJISET CBECTH JAHHYIO 3ajady K pemeHuio Habopa
anreOpandyecKuX ypaBHEHHM OJHOIM mepeMeHHO#l. I'J1aBHas TPYAHOCTb COCTOMT B
BbiOOpe Haubonee moaxoasuiero U ObicTporo merosna. B paGore nokasaHo, 4To i
HEKOTOPBIX THIIOB MOBepxHocTel Metox Jlexkepa-bpeHTa mMO3BOJAET CIKOHOMHTH
BBIUNC/IMTEIbHOE BPEeMs M0 CPaBHEHHK) ¢ TPAAMIMOHHBIM METOJOM XopA. bwuio
TaKke  pa3paboTaHO  mporpaMmHoe — obecreueHue,  KOTOpPOe  MO3BOJISET
BU3yaJIU3UPOBaTh aJreOpauieckue IOBEPXHOCTH C KOHTPOJIEM IPOMEKYTOYHBIX
BBIYHUCJICHUH.
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262 Annotations

ANNOTATIONS

Client/Server Retrieval System Simulations / Almherat Ahmad Ali (Abdel
Karim) // Bulletin of V. Karazin Kharkiv National University, — 2005. — Ne 703,
Series «Mathematical Modelling. Information Technology. Automated Control
Systems», Issue 5. — P.5-12: Pic.2. —Ref.: 2 titles

Simulating models for retrieval system with homogeneous and heterogeneous
query flows are built at the article. Model experiments were showed that models
qualitative behavior corresponded with qualitative behavior of real system.

Mathematical simulation of activity of an economic cluster and interactions
with high schools / Ali Neif Halil Alchgug, Ivaschenko P. A. / Bulletin of V.
Karazin Kharkiv National University, — 2005. — Ne 703. Series «Mathematical
Modelling. Information Technology. Automated Control Systems», Issue 5. —
P. 13-24: - Ref.: 15 titles

In the article the regional aspect of activity of economic clusters is considered and
the attempt of construction of economic-mathematical model of a cluster of a regional
level is done(made). The problem of interaction of firms of a cluster with high schools
is researched with the purpose of support by frames. As the concrete object of research
the project of the Poltava economic cluster is taken.

MDS-based mathematical model of multi-element stripline antenna printed on
dielectric grounded substrate / A. V. Antonets // Bulletin of V. Karazin Kharkiv
National University, — 2005. — Ne 703. Series «Mathematical Modelling.
Information Technology. Automated Control Systems», Issue 5. — P. 25-35: Pic 8.
— Ref.: 10 titles

In this paper, we present new method for the modeling of printed strip gratings.
Our general approach for finite perfectly electric conducting (PEC) strip gratings
printed on a dielectric substrate with a PEC ground plane is based on the parametric
representations of the integral and pseudo-differential operators and Method of
Discrete Singularities (MDS). Diffraction problem is first reduced to hypersingular
integral equation. Then this equation is solved using the MDS. Finite-order Cantorian
set strip grating is investigated numerically. Some of obtained results are presented.

On representation of a probabilistic finite-state automaton as a composition of
a Markov chain and a deterministic finite-state automaton / S. M. Bogomolov,
G. M. Zholtkevych // Bulletin of V. Karazin Kharkiv National University, — 2005.
— Ne 703. Series «Mathematical Modelling. Information Technology. Automated
Control Systems», Issue 5. — P. 36-41: Pic.2. - Tabl. 2. — Ref.: 4 titles

Probabilistic finite-state machines such as probabilistic finite-state automata,
Markov chains and probabilistic suffix trees are used today in a wide amount of fields
in pattern recognition, or in fields to which pattern recognition is linked:
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computational linguistics, bioinformatics and machine translation. In the present paper
we formulate a criterion for determining when a probabilistic finite-state automaton
can be represented as a composition of a Markov chain and a deterministic finite-state
automaton.

Performance of objects and knowledge in the information environment «The
System of the analysis of the forms of the reporting» / S. Bogomolov, Ibrahim
Yousef Ahmad Ahmad, P. A. Ivaschenko // Bulletin of V. Karazin Kharkiv
National University, — 2005. — Ne 703. Series «Mathematical Modelling.
Information Technology. Automated Control Systems», Issue 5. — P. 42-49: Pic. 2.
— Ref.: 8 titles

The algorithm of performance of the arbitrary form of the reporting by the way
systems of trees is offered. Is considered frames performance of the making forms of
the reporting. The algorithm of creation of the production rules in to the «System of
the analysis of the forms of the reporting» is given.

Joint application of small parameter method and boundary element method
for numerical solution of elliptical problems with small disturbances /
J. V. Brazaluk, D.V. Yevdokymov, M. V. Polyakov // Bulletin of V. Karazin
Kharkiv National University, — 2005. — Ne 703. Series «Mathematical Modelling.
Information Technology. Automated Control Systems», Issue 5. — P. 50-66:
Tabl. 5. —Ref.: 14 titles

Most of numerical methods are not applicable for analysis of disturbances less,
than discretization parameters. In the present paper the solutions of such problems are
searched as a series with respect to small parameter, which is the reference scale of the
disturbance. The following solutions of relevant elliptical boundary-value problems
are made by boundary element method. Small domain shape disturbances, boundary
condition disturbances and fundamental solution disturbances are considered. Due to
high accuracy of the boundary element method the proposed approach is enough
effective, what was proved by numerical experiments.

On the question of the strategic planning of education quality /
M. V. Vladimirova, A.V.Spivakovskiy // Bulletin of V. Karazin Kharkiv
National University, — 2005. — Ne 703. Series «Mathematical Modelling.
Information Technology. Automated Control Systems», Issue 5. — P. 67-73: Pic.2.
~ Ref.: 6 titles

The purpose of the article is the analysis of the data for determining problems and
the methods of the modelling of the university activities strategic planning mechanism
in order to improve the quality of education. The general formulation of the problem
of the quality control of bachelors and masters training at University, the current state
of the object University and determining impact for changing the state of the object
has been considered.
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264 Annotations

LCG Middleware at the KIPT CMS Linux Cluster / M. V. Voronko,
S.S.Zub, L. G. Levchuk, D. V. Soroka // Bulletin of V. Karazin Kharkiv
National University, — 2005. — Ne 703. Series «Mathematical Modelling.
Information Technology. Automated Control Systems», Issue 5. — P. 74-86: Pic.5.
- Tabl. 1. — Ref.: -17 titles

Problems associated with storage, processing and analysis of huge data samples
expected in experiments planned at the Large Hadron Collider (LHC) are discussed.
Current status of the KIPT CMS Linux Cluster (KCLC), which is a part of the
Moscow distributed regional center for the LHC data analysis, is outlined.
Configuration of the LHC computing Grid middleware at the KCLC is described.
Participation of the KCLC in the CMS Monte-Carlo event production is outlined.

Composite Surface Modelling in Systems of Symbol Mathematics /
P. G. Dolya // Bulletin of V. Karazin Kharkiv National University, — 2005. — No
703. Series «Mathematical Modelling. Information Technology. Automated
Control Systems», Issue 5. — P. 87-94: —Ref.: 6 titles

The method of compiling of uniform analytic formulas for the equations of the
continuous surfaces composed of various sections with the given equations is
proposed. The general equation of a piecewise-ruled surface stretched on a frame
consisting of a set of not intersected space curves constructs.

Visual Semantic Query Formulation and Execution in UnIT-NET IEDI /
E. Dzhurinsky, V. Ermolayev, N. Keberle, V. Vladimirov // Bulletin of V. Karazin
Kharkiv National University, — 2005. — Ne 703. Series «Mathematical Modelling.
Information Technology. Automated Control Systems», Issue 5. — P. 95-108:
Pic.7. - Tabl. 1. —Ref.: 9 titles

UnIT-NET Infrastructure for Electronic Data Interchange (IEDI) is the multi-
layered distributed software system for providing intelligent ontology-driven
information retrieval from distributed, heterogeneous, autonomous information
resources (IRs). 1IEDI is constructed according the ideology of mediator-wrapper
architecture with single centralized mediator. The paper presents the results of
evaluation of the UnIT-NET IEDI research prototype. Two autonomous distributed
IRs - “University Entrant” IR of Zaporozhye National University and “Dean’s Office”
IR of V. Karazin Kharkiv National University were used as a testbed. Experiments
have shown practical applicability of the approach proposed for the IEDI architecture.
One of the stages of the evaluation procedure is the assessment of the quality of
interface between users and IEDI mediator. The paper analyses lessons learned from
the evaluation of UnIT-NET IEDI user interface component — Query Formulation
Interface. The analysis proves the usability of the QFI; however there are refinements
which have still to be considered in the future work.
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Algorithm of work of informational agent in distributed computer system and
its model on the base of fuzzy E-nets / E. V. Duravkin, Abu Jakkar Amer Taksin
Kalamech // Builetin of V. Karazin Kharkiv National University, — 2005. —
Ne 703. Series «Mathematical Modelling. Information Technology. Automated
Control Systems», Issue 5. — P. 109-117: Pic.5. — Ref.: 6 titles

In the article questions of the program informational agent model designs by means
of fuzzy E-nets were considered. The structure of the node of the distributed computer
system which used soft agents was suggested. The algorithms of the agents for data
searching and information base analysis which used elements of artificial intelligence
were designed. The described agent models were designed by means of fuzzy E-nets.
The methods of the performance evaluation of the designed algorithms on models
were showed.

One Way to Guarantee the Stable Behaviour of a Software System by
Preventing Unauthorized External Intrusions / G. M. Zholtkevych, I. T. Zaretska
// Bulletin of V. Karazin Kharkiv National University, — 2005. — Ne 703. Series
«Mathematical Modelling. Information Technology. Automated Control
Systems», Issue 5. — P. 118-126: Pic.2. — Ref.: 4 titles

A new software design pattern of architectural level called Chest is introduced in
the paper. It allows guaranteeing the stable behaviour of a complex system by
encapsulating its manager into a protecting shell class with static interface. Clients can
use system functions only via Chest class which delegates real work to the system
manager class. Full description of this pattern is presented in the paper. The
description includes pattern structure, relationship between participants, problems of
realization, and examples of code and cryptosystem application.

Computer modelling of diffraction of electromagnetic waves on tape grates (a
case of general fall) / G. M. Zholtkevych, V. V. Khoroshun, V. B. Khokholkov //
Bulletin of V. Karazin Kharkiv National University, — 2005. — Ne 703. Series
«Mathematical Modelling. Information Technology. Automated Control
Systems», Issue 5. — P. 127-134: Pic.5. - Ref.: 10 titles

Work is devoted to the qualitative and quantitative analysis of distinctive features
of diffraction of flat electromagnetic waves of linear polarization on tape grate at
general fall in comparison with cases of excitation of grate E-and H-the polarized
waves.

Development of the virtual paths network model based on multiagent
approach / T. V. Ivanovskaya, K. M. Rukkas // Bulletin of V. Karazin Kharkiv
National University, — 2005. — Ne 703. Series «Mathematical Modelling.
Information Technolegy. Automated Control Systems», Issue 5. — P. 135-143:
Pic.5. - Ref.: 5 titles

The paper deals with the multiagent approach to the creating of network control
system. The aim of the work is to develop a network simulator system which is the
base for future investigation in network resources management.
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A class of cluster-analysis algorithms / A. A. Karpenko // Bulletin of V.
Karazin Kharkiv National University, — 2005. — Ne 703. Series «Mathematical
Modelling. Information Technology. Automated Control Systems», Issue 5. —
P. 144-157: Pic.10. — Ref.: 7 titles

Classification - one of fundamental processes in a science which is basic in
practical and scientific activity of the person. Mathematical theory were offered, on
the basis of which algorithms were developed, which application results in reduction
of capacity of set of probable classifications, due to allocation of set of regular
classifications was suggested in given article. It allows to facilitate a search extremum
of functional qualities of splitting, and therefore a finding of the best classification for
some configuration in tasks of automatic classification (cluster-analysis).

The method of discrete curls for the singular integral equations of the first
kind within the class of generalized functions / I. K. Lifanov, A. S. Nenashev //
Bulletin of V. Karazin Kharkiv National University, — 2005. — Ne 703. Series
«Mathematical Modelling. Information Technology. Automated Control
Systems», Issue 5. — P. 158-164: - Ref.: 3 titles

In this article the method of discrete curls for the singular integral equations of the
first kind within the class of generalized functions is considered.

Algorithm of the multiagent system operation of dynamic management
computer networks / Yu. L Losev, K. M. Rukkas // Bulletin of V. Karazin
Kharkiv National University, — 2005. — Ne 703. Series «Mathematical Modelling.
Information Technology. Automated Control Systems», Issue 5. — P. 165-171:
Pic.3. — Ref.: 3 titles

The paper deals with the multiagent approach to the creating of network control
system. The aim of the work is to develop of the portioned algorithm of computer
network management in real scale of time.

Correlation functions and quasidetermination signals / A.Y. Petrova,
V. A.Fadeev, N.V.Cheremska // Bulletin of V. Karazin Kharkiv National
University, — 2005. — Ne 703. Series «Mathematical Modelling. Information
Technology. Automated Control Systems», Issue 5. — P. 172-177: — Ref.: 6 titles

In the article random sequences, processes and fields on the given mathematical
expectations and correlation functions are reconstructed. At the same time the
corresponding random sequences are defined by the set of finite random quantities,
what effectively facilitates the consequent analysis of the probabilistic models with
such random sequences. It is important that nonstandard random processes and
sequences of the finite rank of nonstationarity confined themselves to the
reconstruction scheme.
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Mathematical simulation of dynamics and aerodynamics of wind turbine /
A. A. Prykhodko, D. A. Redchits / Bulletin of V. Karazin Kharkiv National
University, — 2005. — Ne 703. Series «Mathematical Modelling. Information
Technology. Automated Control Systems», Issue 5. — P.178-197: Pic.9. -
Ref.: 16 titles

For the solution of the coupled problem of dynamics and aerodynamics of vertical -
axis wind turbine the numerical algorithm is designed on the basis of Navier-Stokes
equations. Algorithms of the solution of unsteady incompressible Navier-Stokes
equations in curvilinear coordinates are implemented on the basis of explicit and
implicit schemes. Testing numerical algorithms for problems about development of
flow in a square cavity, steady and unsteady flow of the cylinder and airfoil NACA
0012 is carried out. Solution results of the coupled problem of dynamics and
aerodynamics of a wind turbine rotor are parsed.

Semischeme morphisms and its applications / T. V. Semenova // Bulletin of V.
Karazin Kharkiv National University, — 2005. — Ne 703. Series «Mathematical
Modelling. Information Technology. Automated Control Systems», Issue 5. —
P. 198-206: Pic.4. — Ref.: 3 titles

In the article the instrument of semischeme mapping using morphisms is suggested.
The possibility of using semischemes and semischeme morphisms for discribing tools
of modelling and mapping of one mathematical apparatus concepts on concepts of
another one is showed. The example of the transfer from model built using Petri nets
to the model built on the base of the time probability graph using semischeme
morphisms is showed.

Mathematical simulation of dynamics and aerodynamics of movement of
vehicle on the super-conducting magnets / A. V. Sokhatsky // Bulletin of V.
Karazin Kharkiv National University, — 2005. — Ne 703. Series «Mathematical
Modelling. Information Technology. Automated Control Systems», Issue 5. —
P. 207-213: Pic.4. — Ref.: 6 titles

The report is devoted to linked solution of aerodynamics and dynamics of
movement of vehicle on the super-conducting magnets. For calculations of
aerodynamic leading the method of discrete vortexes is used. The dynamic equations
of vehicle’s movement contain some components of magnetic forces and moments. As
a result of numerical solution, the dependencies of the angle of pitch and distance
from vehicle to the ground structure as a function of time are received
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The model of product and event data manual input process / A. V. Telepnev //
Bulletin of V. Karazin Kharkiv National University, — 2005. — Ne 703. Series
«Mathematical Modelling. Information Technology. Automated Control
Systems», Issue 5. — P. 214-221: Pic.7.—Ref.: 3 titles

The features of manual input of product and event data at the events-oriented
information-analitical complex product life cicle support system is considered. The
consecution of product and event data input at the system is proposed.

Modelling of audit of financial streams in high school / Firas Sami Mahmud
Al Saaida // Bulletin of V. Karazin Kharkiv National University, — 2005. — Ne 703.
Series «Mathematical Modelling. Information Technology. Automated Control
Systems», Issue 5. — P. 222-231: — Ref.: 8 titles

The model of an optimum finance administration is analyzed by a higher
educational institution. Statement of a problem of an estimation of influence of
changes in educational process on change of financial streams is offered. The
approach to its decision, based on ideas of the theory of return calculations is offered.

Visualization of Algebraic Surfaces / Gennadiy Chuyeshov // Bulletin of V.
Karazin Kharkiv National University, — 2005. — Ne 703. Series «Mathematical
Modelling. Information Technology. Automated Control Systems», Issue 5. -
P. 232-244: Pic.14. - Ref.: 15 titles

This paper deals with the visualization of algebraic surfaces in three-dimensional
space using ray tracing algorithm. This algorithm makes it possible to reduce the
problem to solving a series of algebraic equations of a single variable for each pixel
and the main task is to choose the most appropriate and the fastest method. It is shown
that the Dekker-Brent method allows to save computation time for certain types of
surfaces in comparison with commonly used Chord (Regula Falsi) method. The
software, which visualizes algebraic surfaces with the control of intermediate
computations, was developed.
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