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3ACTOCYBAHHSI MathCAD JJ1s1 BASBHAYEHHS IAPAMETPIB
CKJIAJTHOI HEJITHIMHOI MOJEJII

[TpoBeneHo mpociimkeHHs 040 BukopucTanus nporpamu MathCAD s Bu3HAaYCHHS MapaMeTpiB
CKJIagHOI HeniHidHOI Mofeini. Po3risiHyTo YncinoBuil nmpukiang ta 3700yTi pe3ylbTaTH OOYHCICHHS
napamMeTpiB Mojenmi. 3HaiaeHl pe3yibTaTH IOKa3aad JONUIbHICTh Bukopuctanus MathCAD mis
JOCITIJKSHHS CKJIaHUX HeNiHIMHUX Mozesel 00’ €eKTIB 10 AKUX BIIHOCSTHCS XapyoBi MPOIYKTH.
Kuo4oBi cjioBa: HemiHIliHA MOJIEIb, ITepaIliiiHI METOIH, KPUTEPiI HAMMEHIIINX KBAJpPATiB.

[TpoBeneHo Hccnea0BaHue IO UCHOIB30BanHuI0 mporpamMbl MathCAD s onpeeieHus mapaMmeTpoB
CJI0’)KHOM HEINMHEMHOU Moaenu. PaccMOTpeH 4uCiIOBOM IPUMED U MOJIYyUYEHBI PE3YyJIbTAaThl BEIYACICHUS
napameTpoB Mozenu. [lomyueHHble pe3ynbTaThl IOKa3add 1eJIecO00Pa3HOCTh HCIOJIb30BaHUS
MathCAD nist uiccieioBaHHsI CIIOKHBIX HEJIMHEHHBIX MOJENei OOBEKTOB, K KOTOPBIM OTHOCSTCSI
IIUIIEBBIE TIPOAYKTHI.

KiroueBble cJjioBa. HElMHENHHas MOJAENb, WTEPALMOHHBIE METOAbl, KPUTEPUN HAMMEHBIINX
KBaJpaToB.

The researches for application of the software K&afh for determination of parameters of nonlinear
composite model are conducted. A numerical exanapld the results of calculation of model
parameters are got. The got results of the use ath®AD for research of composite nonlinear
models which food products behave to are reasonable

Keywords. nonlinear model, iteration techniques, the dateof least squares.

1. Beryn

['onoBHUM 3aBIaHHSM, SIKE€ CTOITh MEpe]] CYYaCHUMHU XapUYOBUMH BHPOOHHUIITBAMU
€ CTBOPEHHS MPOYKTIB 13 3a3/1aJIeTib 3aIaHUMH BIACTUBOCTSAMU. OJTHUM 13 OCHOBHUX
HanpsMKiB pIIIEHHd LHUX 3aBJaHb € MIMPOKE BHUKOPUCTAHHA CYYaCHHX METOIIB
MaTEeMaTUYHOTO MOjetoBaHHs. Lle mae 3Mory CyTT€BO CKOPOTHTH Yac TOCTIKCHHS Ta
MiIBAMIUTH €()EKTUBHICTh POOOTH HAYKO-TOCIITHATIBKUX IITKLII.

2. [TocTanoBKa NMPo06IeMHU

[linBUILIEHHS BUMOT JI0 SIKOCTI Ta TOYHOCTI MPOBEACHHS HAYKOBUX JOCIIIKEHb Y
XapyoBiil MPOMHUCIOBOCTI MPHU3BOJAUTH JO HEOOXITHOCTI BUKOPUCTAHHS IS
NPOBENCHHS JIOCHIKEHb OUIbII CKJIAQJHUX MATeMAaTHYHUX MOJIEJIEd THUIOBUMHU
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npeaCTaBHUKAMU IKUX € HemiHiHI Moaem [1, 2]. Jlana moxeas Moxke OyTH 3aIrucaHa y
HACTYITHOMY BUTJISAI
[

i — [
y = f(X X & 0 8p ), (1)
e X'J- — muesanexxuux 3minaux (=1, m; i=1, N); Y — 3HaueHHs 3amexHOi
3MIHHOI TOYIIi X'j(i =1,N), a =(i =1,p)— HeBixoMi mapamerpu.
VY npakTHYHUX 3a7a4ax 3HAYEHHS 3MIHHUX, IO BXOJATh 10 piBHsHHA (1), He

BioMi. AJle MICs MPOBEJAEHHS EKCIEPUMEHTIB 3a JOIMOMOTOK METOy HalMEHIINX
KBaJIPaTiB MOYKHA 3HAWTH BiJMOBIAHI OLIHKK Y,X,Q IS SKAX Ma€ MICI€ PiBHSHHS

V' o= (R X8,

ne VY,X,a— pospaxoBaHi 3HAUEHHs, IO BiANOBIZAIOTH ICTUHHUM 3HAYEHHAM

[Ipu mpoBeneHHI €KCIIEPUMEHTIB IependavyaeThesl, M0 BIJICYTHS CHCTEMaTH4YHA
oXuOKa BUMIPIOBAHHS, AMCIEPCiS BUMIPIOBaHL OOMEXEHA i TOMY i3 3Ha4yeHb Y,X,a,

0 3HaiAeH1 3a pesyabTatamu N criocTepekeHb MOKHA 3HAUTH 3HAYCHHS Y, X,a SKIIO

N HaOamKkaeThCs 10 HEcKiHYeHOCTI. Lle TBep/pkeHHS Mae Mmicie sKio piBHsHHS (1)
aJICKBaTHO BiJITBOPIOE B3aEMO3B'SI3KM MDK 3aJI)KHHUMH Ta HE3aJCKHUMU 3MiHHHUMHU
nociipkyBaHoi Mozeni. OgHak BU3HAYEHHSI MapamMeTpiB HEMHIMHOI MoJenl 3aaada
HabaraTo CKJIQIHIIIA HIK JUIS JIHIMHUX MOJENEH.

3. AHaJIi3 JocaiaKeHb i myOJaikanii

[lin owiHKOIO mMapaMmeTpiB 3a JOTMOMOTOI0 KPUTEPII0 HAWMEHIIMX KBaJApaTiB
PO3YMIIOTh OIIIHKH, 1110 BIATOBIIal0Th HACTYITHOMY PIBHSHHIO

s=%(yi - 1% a)f, 2)

ne Y', Xj— pesynbTaTi BUMipIoBaHHs Y Ta X.

JIinst  Kpamioro y3roJDKEHHS BUMIPSHHUX Ta pPO3pPaXxOBaHWX 3HAYEHb MOYXKHA
BUKOPHUCTOBYBATH W 1HINI KpUTepii. 3 Cy4acHOi TOYKM 30py Ba)KKO OIIIHUTH IpeBaru
pi3HUX KpuUTEpiiB ajne Tpeba BpaxOBYBaTH 1 MOXJIMBOCTI CTaHAAPTHUX MPOrPaMHUX
3ac00iB, M0 BUKOPHCTOBYIOTh MPU PO3B’s3yBaHHI MOMIOHMX 3amad. Y OUIBIIOCTI
BUTIAJIKIB TIPU OOYHUCIICHHI 3a KpuTepieM (2) BUKOPHCTOBYIOThH CIEIlialibHI MPOTrpamH,
SKi JIO3BOJIAIOTH TIPOBECTH IOBHUM cTaTHCTHYHUN aHam3 [2, 3]. OmHak Ok
JOIITLHUM € 3aCTOCYBaHHS IHTETpallifHUX TJIXOJIB HAa OCHOBI BUKOPHMCTaHHS
CTaHIApPTHUX YHIBEpCAJbHUX MPOTPAMHHUX TIPOAYKTIB JO SKUX MOXKHA BITHECTH
MathCAD [4]. MathCAD sBise co0010 CYKYMHICTh PI3HOMAHITHHX YHIBEpPCAIbHUX
nporpam, siki J03BOJISIFOTh PO3B’ sI3yBaTH OyIb-sIKi CKJIQJIHI 3a/1a4i. Ajie BOHA Ma€ 1 CBOi
0COOJIMBOCTI y BUKOPUCTaHHI. 3aCTOCYBaHHS CTaHJAPTHUX MAaTEMATHYHUX MMAKETIB IS
BU3HAUEHHS MMapaMeTpiB CKJIAJHOT HENMiHIHHOI MaTeMaTHyHOi MOJENl € aKTyaJIbHOIO
3a/1a4ero.

4. MeTa Ta 3aBJaHHA CTATTI

Meroto gaHOi cCTarTi € OOTPpYHTYBaHHS IAXOJIB IMIOAO OOYMCIIECHHS
EKCIIEPUMEHTAJILHUX JTAHUX MPHU MPOBEICHHI JOCIIKEHb 3 BUKOPUCTAHHSIM CKJIQTHUX
HeMHIMHUX Moneneil. OcHoBHa yBara Oyne MNpUAUICHA NUTAHHSIM OOYMCIEHHS 3
BukopuctannsaM nakery MathCAD.
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JIns  3HAXOMKEHHS  OI[IHKKA  mapaMmerpiB 3  piBHsAHHA (2) HEOOXigHO
mudepenmiroBatu (2) o a. Lle 1a€ MOXKIUBICTH OTPUMATH p HOPMAITLHUX PIBHSHB, SIKi
Tpeba po3B’s3aTH BIJHOCHO a 11100 3HAWTH OLIHKH BEKTOpa 6, SIKHWil sBIsE COOOIO
BEKTOP HEBIIOMUX KOE(IIIEHTIB MOJEI.

CucreMa HOpMaJIbHUX PIBHSHb MA€ BUTJISA

N/ , '
Z(yl _ f(X',é) af(x ’a)

i=1 i

=0, 3
a=a _

Jle BeIMYMHA ) KBAaJPAaTHUX Jy’KKaX — 3HAYEHHs 4acTHHHOI moxignoi f(X,a) mo g;
KOJIM BCi @ 3aMiHEHI Ha BiAMOBI/HI OLIHKHA & 3 THUM K€ 1HIEKCOM.

SIx6m f(X,a) Oyna miniiiHoO (QyHKIiE0, TO BCi MOXiAHI 3anexam Bix x. Y qaHomy
BUNAAKY 3HAXOMKEHHS AHATITUYHOTO pimeHHS cucreMu (3) MOXINBO TiAbKU IPH
BigHOCHO mpocToMy Burisni f(X,a). Hali6inpma ckIagHicTh 3HAX0MKEHHS pinteHHs (3)
MOJISATae y TOMY, IO MOTIepeHBO Tpeba 3HATH ICTMHHE 3HAYCHHS MapaMeTpa d, SKe J0
MPOBEJICHHSI TTOBHUX PO3paxyHKIB HeBigomo. Tomy i BU3HA4YEHHS KOE(IIIEHTIB a
HEOOX1JJTHO BUKOPUCTOBYBATH ITEpaIliliHl METOAM OCHOBHUMH 3 HHX €. METOJ
JiHeapu3allii, MeToj HaHCKOpimoro cmycky, meton Mapkapara [2]. i metomu y
O1TBIIOCTI BUMNAJKIB peasli30oBaHl y BIAMOBIIHUX MpOrpaMHHMX 3aco0ax. PosrisHeMo
BukopuctanHsa makery MathCAD nns Bu3HaueHHs mapameTpiB CKIAAHOI HEIIHIHHOT
MaTeMaTU4HOI Moiesi. MoJienb Ta YUCIIOBI IaH1 eKCIIEPUMEHTY HaBe/ieHi B [3].

3a yMOBOIO 3aJaul HEOOXITHO BHU3HAYUTH NapaMeTpH HACTYIMHOI HENIHIMHOT
MOJIEITi BUITY

f(x)=af, (x)+ (1-a)f,(x). (4)

Teopetnuna mMojenb sBisie coOO0I0 JIIHINHY KOMOIHAIIIO JBOX OCHOBHUX (YHKIIIH

f]_ Ta f2
2

R T
fa(x)= ZﬁzleT t; ex i +1, ex —tgz
zﬁfjﬁtfg\/tai(l tz)ex —t22 dt +
Zﬁfjﬁtﬁ\/i(l t )ex —t22 dt,

ExcnepuMeHTanbHUM IUISIXOM IS €KBiAICTAHTHUX BHMipioBaHb (mpubmmsao 30
TOYOK) OyJIM OflepKaHi 3HAYEHHS V' .

TakuM YHMHOM 3 eKcliepuMeHTy Tpeba BusHauutH a,b,a,[. Tlpudyomy nBi

BEJIMYMHU BXOJATH 10 MEXK 1HTErpay.

B [3] s 3Hax0KeHHS TapaMeTpiB BHKOPHCTOBYBABCS CIIEIIAIbHO PO3pOOICHHI
KOMIUIEKC MpOrpaM, SIKUM TO3BOJIAB BU3HAYUTH MapamMeTpyd MaTeMaTHYHOI MO Ta
00YHMCIINTH MOXKJIMBI MEKU 3MIHU 3HAWJEHUX MTapaMeTpiB.
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Po3risiHemMo mporiec OOYHCICHHS MapaMeTpiB MaTEeMaTUYHOI MOJENi MUIIXOM
BUKOpUCTaHHA Kputepito (2). Bigmosigno 3a mpaBmiamu MathCAD [4] 3anumemo
Kputepiit (2) y Burmsiai

29
S(a.B.ab)=3 (y, - f(x.a.8.ab)?. (5)
i=1

Jlani CTBOpPIOEMO J1Ba BEKTOPH Y Ta X BXIIHMX Ta BHUXIAHHUX JAHUX, SIKI OyAyTh
BUKOPHUCTaHI Tpu po3paxyHkax. st oOuncienns 3a kputepiem (5) Oyne BUKopucTana
¢yukmis ontumizanii Minimize, sika BUKOPUCTOBYETHCS MPHU TONIYKAX BiIIMOBITHUX
eKCTpeMaIbHUX 3Ha4eHb. OCHOBHA CKJIQHICTh BUKOPUCTAHHS IHOTO ITiIXOY MOJISTAE
y HEOOXiIHOCTI MOMEPEAHbO 3aJaTH MOYATKOBY TOYKY, 3 SIKOI NMOYMHAE MPALIOBATH
JaHa mporpaMa. Y OUIBIIOCTI BUMAAKIB I TOYKA BHU3HAYAETHCS ab0 TUIIXOM
BCceOIYHOro aHajizy o0’ €KTa JOCHIDKEHHS, a00 HIISXOM IOCTAHOBKH CHEIliaJbHUX
nociiaiB. [HoAl JOpeYyHO BUKOPUCTOBYBATH BIAIMOBIIHI €KCIEPTHI OIHKH. OCTAaTOYHO
MiATOTOBJICHUH T PO3PAXyHKIB BUPA3 Ma€ BUTIIS]T

P =Minimiz¢g S,a,5,a,b). (6)

s MOYATKY 00YHCIIEHb Oyno o0OpaHo HACTYIHI 3HAYEHHS
a=25=13;,a=01b=28. B pe3yaprari mNpoOBEIEHHS pPO3PAXyHKIB OYII0
BU3HAUCHO BEKTOp P, skuii Mae HACTYIHI 3HAYEHHs JJIA OIIHKK TapaMeTpiB MOJel
& =4213 f=1903 a= 0187 b=1913.

Ha puc. 1 HaBeneHl eKCIEpUMEHTAIBHO 3100yTI v
JaHHI Y Ta JdaHl, 3HaWJEHI 3a JIONIOMOI'OK0
MaTeMaTHYHOI MOJIEI.

[Toka3zuuk HEaNEeKBATHOCTI MoJIeIl
po3paxoBaHuii 3a jgomomoroir (5), Mae 3HauUEHHS

0.015

0005
S= 6691[1.0_4. SKIo TOpIiBHATH 3HaijACHI AaHi 3
HaBeAcHUMH y [3] TO BOHM JemIO BiJPi3HSIOTHCS.
Moo 11e 00yMOBIIEHO THM, IO MPH MPOBEICHHI
po3paxyHkiB B [3] Oynu BUKOpPUCTaHI JaHi IIOMO
JMCIIEPCii CIIOCTEPEIKEHB TIPU MPOBEACHH1 JOCII/IIB,
ane i gaHli y poOOTI He HaBejeHi. Tomy mojanblie JOCHIKEHHS Mozem Oyre
MPOXOAUTH SIK JJIL JOCHIPKeHb, TPHU TPOBEJICHHI SKUX Y KOXHIA TodYIl OyJio
MIPOBEJICHO JIMIIIC OJHE BUMIPIOBAHHS.

[Tomanpmor0 METO JOCHIKEHHS JaHOI MOJCII € BH3HAYCHHS JOBIPYHMX
1HTEpBaJIIB 1010 i mapaMeTpiB. J{Jis iboro HeoOX1IHO 3HANTH MaTpulllo F Buy

Puc.1.T'padik pe3ynbraTiB
MOJIETIIOBaHHS

2y Zy e 2,
FolBe Zao e Zpal, (7)
Zin Zon - Zpn
ne z ;= M , Hz\a,ﬁ,a,b{ — BEKTOp KoeQillieHTIB, SKUH Tpeda
08, 6=,

o0uucauTH, 6y — BEKTOp KOe(DILI€HTIB, SKUHM 3HalaeHUH HUIIXOM OOYMCIEHHS 3a
Bupaszom (6).
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Jlns oOuMclieHHs BIAMOBIAHUX TMOXIJIHMX MaTpuili Z JAOLUIBHO 3aCcTOCYyBaTu
CHUMBOJIIYHE OOYHCIICHHS, BBAKAIOUN CKJIAHICTh AOCTIIKYBaHOI (DyHKIIII.
BBeneMo nmo3HaueHHs

kl:i :i :i :i . 8
do f(x,8),k2 a5 f(x,0),k3 da f(x,0),k4 ab f(x,0) (8)

Opnak 06e3mocepelHb0 OOYHCIICHHS TMOXIIHUX BUKIWKAE TIEBHI CKIAQTHOCTI. SIK
IPHKIIAJ] IPUBEAEMO TIIbKK BUIIIL HoxiaHoi K3 Ta k4.

d 1 2 1x
da f(xa,ﬁ,a,b)—izf {2 bZJD

{(Za—x)ex{—l(—&r—x)z}r (2a—x)exr{—1(2a—x)2}}+
B 2 p? B 2 p?

(a-x)
1 \F f ﬂ {(a—x)_tr(l_ £ )ex;{_zltzjdt_

12 g2 Jm(- B
/3
(2a-x)
1 %ﬁ f {t_(a—x)}z(l_g)ex{‘ltz]dt- 9)
12 IBZ T (-a-x) B 2
B
d -3_x 2 _[-1x*) 1 XSI -1x% ), 10
o f(x)= a—T {szj 225 7 F(szj (10)

Hlono o6uncneHHs MOXiAHOT K2 TO 11, HANIPHUKIIa/l, HEMOXJIMBO BUBECTH Ha €KpaH

MoHITOpY. TOMy mojanblili po3paxyHKy 6.54815 335018 1.3401b 37041
Tpe6a MIPOBOAUTH y nam’ Ti

KOMIT F0Tepa 1 BHUBECTHU TITBKH —3.35;11(31 2214 1%) —6.975918 —1.64616
OCTaTOYHUU pe3ynbTar. [Ticns 25

BU3HAaueHHs Matpuii F  HeoOximgHO 1.349 10 '6'97’918 2.926 1%) 8.258 19
SHRlTM  JWCHEpCiiiHy —  MATpHLIO 3.70¢18 -1.6461¢ 82510 26318

Z=(F" [F)™, sxa mae ocrarounmuit
Puc. 2. Matpuns ekciepuMeHTy

Burisig (puc. 2).

JliaroHanpH1 €JleMEHTH Matpuill Z BU3HAYAIOTh BIANOBIAHY JIUCIEPCIIO
KOoeQIII€HTIB MOJIEN 1 TO3BOJISIIOTh 3HANTH MEKU BIIXUJICHHS KOE(]IIIEHTIB HA OCHOBHI
BHKOpHCTaHHs posmoxiny t°. Jlnst 90% noipuoro iHTepBany Ta 3araabHOi KilbKOCTI
BUMIPIOBaHb 3HAXOIUMO 3HAYEHHS PO3IOILITY t2. Bono nopiBHwoe £ =1,70€.

s kKoxHOTO Koe(ilieHTa MOojel MOBUHHO BUKOHYBATHUCS HACTYIHE PIBHSHHS
2]

3 —a|<e\Z;;s, (11)
1ie S —oliHKa AucIepcii Moen, sika xopisaoe S=S/(N-p).

Ocratouno g Koe(dili€HTIB JOCHIPKYBaHOI MOJIeJll  MOXHaA  3alucaTu.
a=4215+022F =190:+£007a=0187+004Eb=191Z+0,145.

3HaliZicHI MeXH YHCIOBHUX JAHWX BiAPI3HAIOTHCS Bif HaBeaeHux y [3]. Lle takox
0oOyMOBIIEHO THM, IO MPHU PO3paxXyHKaX JOBIPYOTO IHTEPBALy BBAXKAJIOCS, L0 Y
KOKHIM TOYIl €KCIIEPUMEHTY MPOBOAUTHCSA OJHE BUMIPIOBAHHS X04Ya, SIK HABEICHO B
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[3], mpoBoaMIIOCS eKiibKa BUMiproBaHb. OHAK YUCII0BOT iH(GOpMaIIii Ipo 1e y poOoTi
HE HaBEJICHO.

Hani 3a momomororw mporpamu MathCAD BH3HAYUMO CHHTYJSIPHI 3HAYCHHS
matpuii Z [5], ki 1at0Th MOKITUBICTb OLIIHUTHA 00YMOBIIEHICTh MOJIei. MakcuMaibHe

Ta MIHIMAJIbHE 3HAYCHHS ].SiI[HOBiI[HO 1 -0881 0.975 0891
JIOPIBHIOIOTD: 6,283; 327,811Ix BITHOTIICHHSI 0881 1 0868 -0.682
nopiBHioe 52,174 mo BKa3ye Ha BITHOCHO K =

100py 0OyMOBJIEHICTh JJaHOI MOJAENTI. 3 METOI 0.975 -0.868 1 0.94
OIlIHKKM  CTPYKTYpH  MOJENI  3HaAHAEeMO 0.891 -0.682 0.94 1
3HAQYEHHS KOpesslii MDK  KoedillieHTaMu Puc. 3. Kopensuiiina maTpuiis
mozeni. Kopemsiiina matpuiis K Koe(DiIieHTiB

3HAXOJIUTHCSA Ha OCHOBI Matpuil Z i Mae Burisif (puc. 3)

3 Hei BUJIHO, 1110 ICHYE MEeBHA KOPEJAIlis MK KoedillieHTaMu MOJIeJi, OJTHAK BOHA
1€ HEJIOCTaTHHO BEJMKA MI00 BBaXKaTH JaHy MOJIENh MepeMeTpu3oBaHoro. Kopernsiis
MK Koe(illieHTaMH MOXE O3HayaTH, IO JJs JaHoi JOCHIAKyBaHOI MOjeNi Ha
MHOXXHHI JaHUX JIesIKa BUXITHA BEJIMYMHA 3MIHIOETHCSI HEOCTATHBO, 100 ii BIIMB OYyB
cyrTeBuii. B 1ioMy MOXKHAa BBakaTd, IO JaHAa MOJIEh BIAHOCHO aJIeKBAaTHO
BIJITBOPIOE JTOCIIHKYBAHHM MPOTIEC.

5. BUCHOBKH

[TpoBemeHi JOCTIKEHHS TOKa3aimu MOXJIUBicTh BukopuctanHs MathCAD ms
JOCIIDKEHHSI CKJIAJHUX HEIIHIMHMX MOJEJed 3 METOI0 BHU3HAYEHHS iX IapaMmeTpiB.
Po3rissHyTHII METOJ MO’KE YCIIIIHO BHKOPUCTOBYBATHCS B XapUYOBUX TEXHOJIOTIfX.
[TokazaHa OIIBHICTh BUKOPUCTAHHS METOAY CHMBOJIYHOTO OOYMCICHHS TIpH
NPOBEJCHHI pO3paxyHKiB. BcTaHOBIEHO, IO TpW CKIAAHUX CIIBBIIHOIICHHSIX HE
3aBXKJIM MOXKJIMBO OTPUMATH 3HAWIEHUN pe3ynbTaT Ha nuciuiei. Tomy npu obuncieHHi
CKJIQJHHUX HENHIMHUX MOJeleldl BUKOPUCTAaHHS IHIIMX mporpaM (Hampukian, Genfit)
MOJK€ CKIIa[aTH 3HA4HI TPYIHOIII, TOMY IO HEMOXXJIMBO BUBECTH (OPMYITYy TOXITHOT
Ha JIUCIUIEH.

VY Takomy pa3i JOMUTBPHO MPOBOAWTH YHCIOBI OOYHCICHHS 13 30epeKeHHSIM
pe3yabTaTIB MONepeaHIX 00UMCIIeHb Y TIaM' AT1 KOMIT IoTepa 0e3 BUBOY iX Ha JUCILICH.
OcraTouHuii pe3ynbTaT, SIKMA Ma€ CYTTEBO MEHIIY CKJIQJHICTh MOKHAa BUBECTH IS
MOJANBIIOTO aHalizy. Tak Oyyo 3po0aeHo mpu 00UnCIIeHH] MaTpHIll Z, eIeMEHTH SKO1
oOumcoBanucs 6e3 BUBOY MOIMEPEIHIX 3HAUCHb Ha €KpaH.

Hesnauni BigxuieHHs 3700yTUX pe3yJbTaTiB OOYMOBJIEHI HEAOCTAaTHHOIO
KUTBKICTIO 1H(OpMAITii IOJ0 eKCIIEPUMEHTAIBHUX 3HaueHb. OHaK 3100y Tl pe3yabTaTu
BIJIMOBIAIOTh KPUTEPISIM JTOCTOBIPHOCTI 1 MOKYTh OYTH BUKOPHUCTAH1 JJIs MOAJIBIIIOTO
JTOCITIIKEHHS.

[Ilogo BM3HAUYEHHS aJCKBATHOCTI JAHOI MOJIEI, TO I OIIIHKA JIEIIO CKJIaHIIIC
HDK JJIs1 JTiHIAHOT Mojieni. BoHa Moske OyTu 3po6sieHa Ha OCHOBI MaTpuill Z 1 JaHUX PO
JCTIEPCIF0 BUMIPIOBAHHS.

[lomanpmie mOCHIKEHHS MOJENI 3 METOI0 BCTAHOBJICHHS ii aJeKBAaTHOCTI
MOKa3aJio, M0 HE 3BaYKAIOUM HA BIJHOCHO BEJIMKI 3HAYEHHS KOEQIIIEHTIB KOPEIAIii
JaHy MOJeNb MOXHA BHKOPHUCTOBYBAaTH ISl aHAJI3y JOCIIKYBAaHOTO IIPOIIECY.
[TpoBeneHi po3paxyHKH MOKa3aJd TaKoX JAOUUIbHICTH BHKopucTanHs MathCAD mpu
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JTOCTIDKEHH]  CKJIQJIHMX HEMHIWHUX MOJeled, 10 BUKOPHUCTOBYIOTBHCS IpHU
JOCTIKEHH] CKJIQHUX 00’ €KTIB 10 SIKUX BIIHOCSTHCS XapuoBl IPOAYKTH.
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PA3PABOTKA WEB-OPUEHTUPOBAHHOTI'O ITPUJIOKEHU A
YHPABJIEHUSA TPOEKTAMU KOMITAHUU «PEOPL ESOFT »

PosrnsiHena mpobiema 00J1iKy po3poOKHM MporpaMHOro 3abesmneucHHs KomrmaHii «PeopleSoft».
JocmimkeHi 0OCHOBHI TeHAeHIIT po3podkn WebsonaTky 3 BUKOpHCTaHHSIM MOBH BHCOKOTO PiBHIO
Java,rakox mpoBeeHO OpiBHIHHS (peMBOpKyY Springra rexuosorii Enterprise Java Beans.
KuarouoBi ciioBa: ynpasiinHs npoektamu, Spring framework

PaccmoTpena mpobieMa ydeta pa3pabOTKH MpOrpaMMHOro obecreueHus kommanuu «PeopleSoft».
HccnenoBanbl OCHOBHBIE TeHIEHIMH pazpabotku WebqipuioxkeHuit ¢ HCIOIb30BaHUEM  SI3bIKA
BBICOKOT'O YPOBHS Javaa Takke IMpOoBEIeHO cpaBHEeHHE GpeliMBopKa SPringu texuomoruu Enterprise
Java Beans.

KawueBble cjioBa: ynpasicHue mpoektamu, Spring framework

It was considered the problem of accounting fotvgafe development company «PeopleSoft». It was
researched the main trends of development Web+tedeapplications with using high-level language
Java, also it was compared Spring Framework anergige Java Beans Technology.

Keywor ds. project management, Spring Framework

1. Beenenne

B nacrosiee Bpems ¢ 11e51b10 3()pPEKTUBHOTO YIIpaBIeHUs OU3HECOM MPEANPUATHUS
BCE LIMPE HUCIOJIb3YIOT HH(POPMALIMOHHBIE TEXHOJIOIMU. BHEApeHne nHpopMamoHHbIX
TEXHOJIOTMM B paboTy MNpeAnpusTus MNO3BOJIAET aBTOMAaTU3UPOBATh psJi OU3HEC-
IIPOLIECCOB, COKPAaTUTh BpPEMsI Ha MX BBINOJHEHHE, a TaKXKE IOBBICHUTH KadeCTBO
IIPOU3BOAMMON MPOTYKIIUH UIIU IIPEIOCTABISAEMBIX YCIIYT.

B nocnegnee Bpemsi O4eHb MOMYJSIPHBIMHU SBJISIOTCS BEO-OPUEHTHPOBAHHbBIE
CUCTEMBI, KOTOpbIE IMO3BOJSIIOT J(PQPEKTUBHO U CBOEBPEMEHHO OOECneuMnBaTh
COTPYIHUKOB HeoOXxoaumon wuH(opmaieil. BebG-opueHTUpOBaHHBIE  CHCTEMBI
MOJIpa3yMeBalOT, 4YTO BCS OW3HEC-TOTMKAa BBIHECEHA Ha CepBep, a KIHEHTY
MPEeNoCTaBIsIeTCa TOMbKO wHTepdeiic. Jlms peanmusammm 3TOW YACTH TPHIOKCHHS
MO>XHO MCHOJIB30BaTh f3bIK Java, KOTOpbIH XOpOWIO 3apE€KOMEHJ0Bajl ceds B
pa3paboTKe KOPIIOPATUBHBIX BEO-TIPUITOKEHHI.

2. IlocTanoBka 3agaun

Kommanus «PeopleSoftssannmaercst pa3paboTkoil mporpaMMHOTO 0OeCTIeUeHUs
JUIS pa3inyHbIX cdep nearenabHocTd. Komnanus paGoTtaer ¢ OONbIIMM KOJIMYECTBOM
OPOrPaMMHBIX IPOEKTOB, MW B CBS3M C OTUM BO3HHMKAeT HEOOXOAUMOCTh B
aBTOMATU3alMK Ipolecca uX ydera. Pa3paboTaHHOE MPUIIOKEHHE IO3BOJIUT BECTU
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