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[pemioxer MeTon (OPMHPOBAHMS CIOXHOTO HWH)KCHEPHOTO pacyera, KOTOPBIM 3alaeT MEXaHW3M OObeIMHEHHS
COOTBETCTBYIOLIMX YaCTHYHBIX (DYHKIHMOHAIEHBIX JIEMCHTOB B OOLIMI (hyHKIIMOHAIBHEIN 37eMeHT. COIIacHO METOIy
(hOpMHPOBaHUS CIOXKHOTO HWHXXGHEPHOTO pacyeTa IOWCK 4YaCTHYHBIX (DYHKIMOHAJIBHBIX DJIEMEHTOB, KOTODPBIC
HEOoOX0IMMO BKIIFOYHUTH B OOLIMH, Oa3upyeTcs Ha CpaBHEHHU UX MapaMeTpOB, NOCKOJIBKY B OOIIUHA (YHKIIMOHAIBHBIH
3JIEMEHT BKJIFOYAIOTCS TOJBKO T€ YacTHUUHbIE (PyHKIMOHAJIBHBIC AJIEMEHTBI, B KOTOPHIX €CTh OOILIHE NMapaMeTpsbl, HIIH
obracTé 3HAYCHUI NapaMeTpoB KOTOPBIX Iepecekarorcs. Ilpouecc ¢opmupoBaHusi o0mero (yHKIMOHAILHOTO
3JI€MEHTA IPEACTABICHO ¢ IOMOIIBIO YIOPAAOYEHHOTO JepeBa, KOTOPoe YIPOIIaeT NpoueLypy ero MoAU(UKaLuHy.

KoaloueBble ciioBa: mopran 3HaHUI, WHXKEHEpHBIE pacueThl, (YHKIMOHAIBHBIE SJIEMEHTHI, MeToA (hOPMHUPOBAHUS

CJIOXKHOT'O MHKCHCPHOI'O pacucTa.

BBeaenune

Cpenn CpencTB, IPEAOCTABISIOMNX JOCTYH K
undopmaiuun B cetu VHTepHET, MOXHO BBIACIHUTH
JIEKTPOHHBIE apXUBBI, UHTEPHET-ONOIHOTEKH,
KOPTIOpaTHBHBIE CalThl M mopTaysl 3HaHUHA. Hambosee
3¢ GEKTUBHBIMU CPEAN HUX SBIAIOTCS TOPTaJIbl 3HAHUH,
MOCKOJIBKY ~ OHM  MPEAOCTAaBISAIOT  BO3MOXKHOCTh
MOJNy4YeHUs] JOCTynma K HHPOpPMALMU Hapsay C
BBIIIOJIHEHUEM  OINPEAEIEHHBIX  IOJb30BATEILCKUX
3amaHnii. B mocmexnHee Bpemst IUIsL  OCTPOCHUS
MIOPTAJIOB 3HAHUI WCTIONB3YIOTCS PA3INYHBIC MTOIAXOJB,
Cpein KOTOPBIX OHTOJIOTMYECKHH, anreOpandecKuil u
np. [[mo6a, 2012], [Asmpeesa, 2006], [boposukosa,
2008]. Oanako, eciyd pedb UIET O TMOpTalaX UMEHHO
WH)KEHEPHBIX 3HAHMH, TO BO3HHMKAeT pAa mpoliem
CBS3aHHBIX C HaguuueM OOJBIIOTO  KOJIUYECTBA
WH)XEHEPHBIX PACUETHBIX 3a]1ay.

CyliecTByronue mporpaMMHBIE CPEJICTBA, KOTOPHIE
MPEA0CTaBIAIOT CIIeIUaTU3UPOBAHHbBIE CEPBUCHI
pelIeHUs] CIOXKHBIX WHXEHEPHBIX 3a7ad, 3aBUCIT OT
y3KOH TpPeAMETHOW O0ONacTH, Ui KOTOPOW OHH
pa3pabareiBajnch, WX TPYOHO aJalTHPOBATh JUIS
pelieHus AHAJIOTUYHBIX 3a/1a4 POACTBEHHBIX
NpeJAMETHBIX ~ o0nacTedl, a TakKe OHH HMEIOT
OTpaHMYEHHBIE  BO3MOXHOCTA i1 00paboTKH
MHPOPMAITMOHHBIX H (PYHKIIMOHAIBHBIX JJIEMEHTOB,
peaM3yoNX HHKCHEPHYIO PACUETHYIO 3a/1a9y.

1. XapakTepHble 0CO0eHHOCTH
WHKEHEPHBIX PACUYETHBIX 3a/1a4

Jnst  pemeHuss pacdeTHbIX 3adad  IPEIMETHOM
0o0NacTH IOCTYNHBIX TOJNB30BaTel0 Ha IOpTAale,
HEOOXOMMO HE TOJBKO ONHCaTh WX JJIEMEHTHI, HO U
YCTaHOBHUTH CBSI3U MEX]y KOHKPETHBIMU CEPBHCAMH
(HabopoM CEpBUCOB) Ui peamu3alliid KOHKPETHBIX
pabouux mporeccoB (workflow) B paMkax COBMECTHBIX
pabounx TpoLeccOoB MOpTajlla M CBA3b CEPBHCOB C
HHPOPMAITHOHHBIMHU PEeCypCcaMH, KOTOPBIE HEOOXOIUMBI
JUTsL  BBITIONHEHHWS] pacueToB. BaxHbIM  (akTopom
SIBIIIETCS. ONTUMM3aLUsl 3TUX CBsized. B 3aBucHMoOCTH
OT MapaMeTpoB, 3aJaHHBIX  IOJb30BATEIEM, H
TEMaTUKOM pacyeTHOW 3adayd, IOCIHEAHAS MOXKET
pemarscs ¢ MOMOULIbI0 TOTO WM HMHOIO ajiropuTMma
[Tpomenxo, 2005]. Kpome TOro, mnpu mIOCTPOECHUU
peanbHBIX HAYYHBIX U WHKEHEPHBIX 3a/1a4 UCTIOIb3YIOT
WX JCKOMIIO3MIIMIO Ha MO0JA3aJauyd B 3aBUCUMOCTH OT
HampaBJieHHsT ~ oOmeil 3amaud W IapaMeTpoB,
HEOOXOOUMBIX JUISI BBIIIOJTHEHUS pacuera [3yGuenxo,
2001]. TTogpacdeTbl AMHAMUYHO KOMIIOHYIOT B OOIIYIO
3a/1a4y, IpU4eM oJlHa noJj3anaua MOXET
HCIIOJIE30BaThCSl B HECKOJBKUX OOMMX 3amavyax. ITo
oOycinaBiauBaeT MOTPeOHOCTH YydYeTa U  ONHCAHUS
JIOTUKU CBSI3HOCTH PACUETHBIX 3aJlad U UX KOPPEKTHOM
HHTErpaluy B THPOPMAITHOHHYIO CpeAy IMOpTaa.

PaCCMOTpGHO KOMIIJICKCHBIC HWHXCHCPHBIC
pacuCTHbIC 3aJ1a4un Hpe[lMCTHOﬁ obmactu «HpO‘IHOCTB
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MatepuanoB»:. «Pacder Ha MPOYHOCTH CHIIOBBIX
sneMeHTOoB MarHuTHeIX cuctemM WTEPy, «Pacduer Ha
MPOYHOCTH OOOPYNOBaHUS M TPYOOIPOBOIOB aTOMHBIX
OHEPreTUUECKUX YCTAHOBOK» [Hopmbl pacuera Ha
npoyHoctb, 1984], [Hopmbl pacuera Ha mnpouyHocTh, 1986].
AHanu3 CTPYKTYpbl 3THX KOMIUIEKCHBIX PAaCUETHBIX
3a/1a4  TO3BOJIMJ  BBIACIUTH CIEAYIOLIHME Ba)KHBIE
0COOEHHOCTH:

e JICKOMIIO3MIIHS OOLIEH 3a1aui Ha 033 0a4H,

e yepapXuuecKas BIOKEHHOCTh M0/33/a4,

® HCIIOJIB30BaHUE OJJMHAKOBBIX M0/33/1a4 B PA3HBIX
00X 3a1a4ax,

® 3aBHCHUMOCTH OTallOB pPACYETHOW 3aga4yd  OT
TEMaTHK, apaMeTPOB HJIH XapaKTePUCTHK PacyueTa,

® pa3NMYHAs HAMPABJICHHOCTh PACYCTHBIX 3a]1ay.

Amnanus TpeOoBaHU K IIPEeCTaBICHUIO
UH)KEHEPHBIX PAcyeTOB Ha IOpTalnax MHKEHEPHBIX
3HAaHUH ONpeNeNi HeoOXOAUMOCTh 33/1aTh OIHCAHMS
9JIEMEHTOB 3THUX PAaCYeTOB AJISI pealu3auud (yHKIHH
COYETaHUs TAaKUX OSJIEMEHTOB B MOMEHT BBIIOJHEHUS
pacdeTos.

2. OcHOBHbBIE onpeeTeHnsl

MHoxecTBO YaCTUYHBIX (YHKIIMOHATBHBIX
DJIEMEHTOB XPAaHUTCS B HE3aBUCHMOM XpaHWIHIIE,
KOTOpPOE€ HE HMEeT CBf3ed ¢ XpaHWIMIIEM OOLIUX
(yHKIMOHANBHBIX 3eMeHTOB. CTpyKTypa oO0mHMX |
YaCTUYHBIX (DYHKIMOHANBHBIX BJIEMEHTOB BKJIIOYACT
Ha3BaHUE U MApaMeTPBI.

PaccMoTpuM MHOXECTBO 0OHIMX (PyHKIMOHAJIBHBIX
3JIEMEHTOB:

d* >, @0 =(1,p2), o)

me ¥ — muoxectBO 06X (YHKIIMOHATBHBIX
3JIEMEHTOB;
R (DYHKIMOHANBHBIA ~ JJEMEHT W3

MHOXECTBA O0IITHX (PYHKIIHOHAIBHBIX JJIEMEHTOR,;
Ty — nassanme k-ro (hyHKITMOHATILHOTO 3JIEMEHTa

U3  MHOXecTBa  OOmMHMX  (YHKIIMOHAIBHBIX
3JIEMEHTOB;

Pii — j-ii  mapamerp k-ro (yHKIIMOHAIBHOTO
JJIeMEHTa n3 MHOXXECTBA o0mux
(DYHKIIMOHAIBHBIX AJIEMEHTOB.

MHoecTBO YaCTHYHBIX (YHKIIMOHAIBHBIX

OJICMCHTOB MPEACTABJICHO KaK:

">, ¢ =(T.p1,). @

q
rae T MHOXXCCTBO 4YaCTHYHBIX Q)yHKHHOHaHLHLIX

3JIEMEHTOB;
¢ - it (YHKIMOHANBHBIA  BNIEMEHT U3
MHOXKECTBa YaCTUYHBIX (YHKIIMOHAIBHBIX
3JIEMEHTOB;

Ti" — masanme I-ro (hyHKIMOHAIBHOTO 3JIEMEHTa
N3 MHOXECTBA YaCTHYHBIX (pyHKLII/IOHaJ'lBHBIX
3IIEMEHTOB;

5 .
Pic — (-1 mapamerp I-ro (QyHKIIMOHAIEHOTO
JNIeMEHTa u3 MHOXKECTBa YaCTHYHBIX
(YHKIMOHAIIBHBIX 3JIEMEHTOB.

k0 k!

Muosxectsa Fii ta Fiz MoryT mepecexarscst wim He
nepeceKkaTbcsi, YTO O3Ha4aeT Haludue Yy 000X
(bYHKIIMOHABHBIX IEMEHTOB OJIMHAKOBBIX [TAPAMETPOB
Wi ux orcyrcTBue. HeobxomuMo paszpaboTarh MeTof,
KOTOpBI  obecrieunt  opMupoBaHme  0OIIETO
(YHKIIMOHAEHOTO JJIEMEHTa W3 YaCTHYHBIX Ha 0ase
CpaBHEHHUS 3HAYCHHH NapameTpoB (YHKIHOHAIBHBIX
9JIEMEHTOB W JacT BO3MOXKHOCTb YCTaHAaBIHMBAaTh
HOPSAIOK HPOBENICHUS BBIYHCIICHHH 00X
(YHKIIMOHAJIBHBIX 3JIEMEHTOB «Ha JIETY.

3. MeToa ¢popMuUpOBaHUS CJI0KHOTO
HHKEHEPHOI0 pacyera

IIpennaraercs IIPECTaBUTh npoiiecc
(dopMupoBaHus 001Iero (HYHKIIMOHAIBHOTO JJIEMEHTa C
MOMOIIBI0  YHOPSIIOYEHHOTO JIepPeBa, YTO YIPOCTUT
poLEenypy MOAN(HUKAIIH (YHKIIMOHAJIEHOTO
3NEMEHTa. YUNTHIBAsA, YTO YHOPAIOUYCHHOE AEPEBO - 3TO
JIEpeBO C KOPHEM, B KOTOPOM OIIPEENEH MOPSIOK
MPOXOXKICHNS  JOYCPHUX  y3JIOB, HCIIOJIH30BaHHUE
YIIOPSI0YCHHBIX IEPEBHEB AJISI IPEIICTABICHHS OOIIETO
(YHKIIMOHAJIIBHOTO DJIEMEHTa II03BOJIUT OIPEACIUTD
MOCIIeI0BATEIEHOCTD BBITIOJTHEHUS YaCTHYHBIX
(YHKLIHMOHAIIBHBIX 3JIEMEHTOB.

JlepeBo GopmupoBaHus 00IIET0 (YHKITHOHAIEHOTO
JIIEMEHTA, HOCTPOEHHOE c UCIIOJIb30BaHUEM
OMHCAHHOTO TMOIXO0Ja, II0OKa3aHO Ha pucyHke 1.
OTceueHHbIC Y3IIbl TMOKA3bIBAIOT PAcUYeThl, KOTOPBIC
ObUTH OTBEPrHYTHl MpH TMepedope, KOPHEBOH y3enm -
o0muit  (YHKIMOHANBHBIA  JNEMEHT,  JIUCThIMHU
KOTOPOTO  SIBISIFOTCSL  YaCTH4HbIe (YHKIIMOHAIbHBIC
SIIEMEHTBI, KOTOPBIE OYAyT BKJIIOYATHCS B OOIIHIL.

1otan

2 a1an

Pucynok 1 - JlepeBo hopmupoBanus o01iero GyHKIHOHAIBHOTO
3JIEMEHTa

l'[pezln arac€TtCia BBIACIUTh KOHCYHBIC YAaCTHUYHBIC
q)yHKIII/IOHaJ'H)HLIC OJICMCHTBI n MMPOMEIKYTOUHBIC
YaCTHYHBIC (byHKIII/IOHaJ'ILHLIC aeMeHThl. KoHeuHbie

YacTH4YHble  (YHKIMOHAJbHBIE  DJIEMEHTBl  €CTh
HeJIeTMMBbIMU YaCTHYHBIMHU (YHKIMOHAIBEHBIMH
SJIEMEHTaMH, OHHM SBISIOTCS  JIMCTHSIMH  JiepeBa.
[TpomesxyTouHbIE YacTUYHbIE (yHKIIMOHATbHBIE



OJICMCHTBI — 3TO  YaCTHUYHBIC CI)yHKI_[I/IOHaJ'IBHBIe
OJIEMEHTBI, KOTOPBLIEC, B CBOIO OYCPCIb, COCTOAT M3
HEKOTOPOTO MHOXXECTBA YaCTHUYHBIC Cl)yHKLII/IOHaHLHLIX
OJIEMCHTOB M OTpPaXCHbBI B JC€PEBEC BCEMU BCpIIMHAMHU
KpoMme KOpHeBOfI " JINCTOBBIX.

Merton (opMHPOBaHHUS CIIOKHOTO HHXXEHEPHOTO
pacueTa COCTOHT U3 TPEX ITANOB (PUCYHOK 2).

Ha nepsom smane OpOBOAUTCA H3BATUC U3
MHOXECTBA YaCTHUYHBIX (byHKIII/IOHaJ'ILHI)IX 3JICMCHTOB
TCX, B KOTOPbIX HU OJAWH U3 3 J‘!?[-':.'. HE paBCH HMKAKOMY C’

p‘r?j" HpOBOI[I/ITCﬂ aHaJInu3 MHOXCCTBA YaCTHYHBIX

(GYHKIHOHANBHBIX DJIEMEHTOB W BBIGHPAIOTCS TE U3
HUX, TAPaMeTPBl KOTOPBIX COBMANAIOT C MapamMeTpamu
o0mero (QyHKIMOHAIFHOTO 3JEMEHTa II0 TPaBUIY
pi; =UMpz.  TlpuueM  BO3MOXKHO — BBINOJNHEHHE

vz Npjg, rae LjelLl=1m. B pesyrsrare

MOJy4aeM TIIOJAMHOXKECTBO MHOXECTBA YaCTUIHBIX
(hYHKIIMOHATBHBIX 3JIEMEHTOB, KOTOPOE YIOBICTBOPSET
npaBWwiy, W JepeBo o0mero (yHKIHOHAIBHOTO
JJIEMEHTa, BEPIIMHAMU BTOPOTO YPOBHS KOTOPOTO
SIBIISIFOTCSI 3JIEMEHTBI 3TOTO MOJMHOXKECTBA.

CpaBHenue nmapametpoB @

<

IMposepxka 3naueHnii napamerpon O

IocTpoenwe 1,25 )
r0 YPOBHS
JiepeBa

OmnpereneHne KiaccoB TaHHBIX

N2

Onpeznenenne orpaHAYeHUN

N2

Omnpenenenue GpyHKIMOHATEHBIX
3JIEMEHTOM I10 OTPaHUYCHHAM

IToctpoenue

3,..n-1-ro {}

YPOBHS JiepeBa

Yupouenue ®°

VYuporuexue Gopmymbl Mo
CBOMCTBaM oIepanuit

N2

Vipomenue hopMyIsl IO
npaBUIaM

N2

Ynpouienue GopMyIIbl 1o
KPUTEPHIO

ITocTpoenue n-
ro ypOBHs
Jepesa

Pucynok 2 - Meton ¢popMHpOBaHUS CIIOKHOTO HHXEHEPHOTO pacyeTa

Bmopoti _oman - 3Tan  OPOBEPKH 3HAYCHHMI
nmapaMeTpoB YaCTUYHBIX q)yHKHI/IOHaHBHBIX OJICMCHTOB
Mn(p) ¢ Uensi0  OTCEYCHHMS  MOIMHOXKECTBA
(GyHKIMOHAIBHBIX JJIEMEHTOB, KOTOPBIE UMEIOT 00LIHe
rnapaMeTpbl, HO MHOXECTBA WX 3HAYEHUH He
nepecekaroTcst. Ha 3ToM JTame mpoMCXOAUT CpaBHEHHE
3HAYEHUH MapaMeTpoB YaCTHUUHBIX (DyHKIMOHAJIHHBIX
SNIEMEHTOB M3  MHOXECTBA,  KOTOpOe  ObLIO

chOpMHUPOBAHO IOCIE TEPBOTO 3TAla CO 3HAYCHHUSIMU
COOTBETCTBYIOLINX [apamMeTpoB obiero
¢ynkuuonanbHOro osnemenra: Mn(pi) <>Mn(pi),
OpH YCJIOBUM, 4YTO pf = pj. Pe3yabraroMm mpoBepku

MOTyT OBITE HECKOJILKO BapUAHTOB.

1. O6nactu coBmagator — Mn(pi)=Mn(p3). B

9TOM ciiydae oGyacTh 3HaueHnil K-ro mapamerpa i-ro
obmero (yHKIMOHATIBHOTO DIEMEHTa COBMAgaeT C
005acTpi0 3HaYCHHU {-ro mapameTpa j-ro YacTHIHOTO
(bYHKIHOHAIBHOTO 3eMeHTa. TakuM 06pa3oM AaHHBII
YACTUYHBIA (DYHKIMOHABHBIA BIIEMEHT BKJIIOYACTCS
Kak y3enl B JepeBo 0O0mero QyHKIMOHAIBHOTO
JNIEMEHTA.
2. OpHa 00J1aCcTh BKJIIOYAET APYIYIO:

— Mnlpi) c Mn(pi). B stoM ciydae oGmacts
3HaueHnit  t-ro  mapamerpa  j-T0O  YaCTHYHOTO
(YHKIMOHAJIIFHOTO ~ BJIEeMEHTa  BKIIOYaeT  00JacTh
3HAYCHUH k-ro rapamerpa i-ro ob1ero
(YHKIIMOHANEHOTO ~ 3JEMEHTa. Takoi  YacTHYHBIN
(YHKIMOHAIBHBIN SIEMEHT BKIIOYAaeTCAd Kak y3el B
JiepeBo 00mIero (hyHKIMOHAIBHOTO JIEMEHTA;

~Mnlpi) c Mn(pi). B osrom ciyuae o6nacTh
3HAYCHUH k-ro napamerpa i-ro o01iero
(YHKIMOHAJIFHOTO  BJEMEHTa  BKIIOYAeT  00IacTh
3HayeHWit  t-ro  mapamerpa  j-TO  YacCTHYHOIO
(YHKIIMOHANEHOTO dJNEeMeHTa. JIaHHBIA YacTHYHBIN
(YHKIMOHAIBHBIN SIEMEHT BKIIOYAaeTCAd Kak y3el B
JepeBo  o0mero  (hyHKIMOHAIBHOTO JJIEMEHTa, HO
NpOJOIDKAaeTCs aHalIW3 3HAa4YeHWH Tapamerpa i
JPYrHX YaCTHYHBIX (DYHKIMOHAJIBHBIX DIIEMEHTOB C
LENbI0 TIOMCKa TOr0 YaCTUYHOTO 3JIEMEHTa, 00JIacTh
3HAQYCHU NapaMeTpa KOTOpPOro B OOBEIMHEHHH C
MaHHBIM ~ OymeT (opMUpOBaTh O0ONACTh 3HAYCHHIA
napameTpa o0mero (QyHKIMOHAJBHOTO —3JIEMEHTA!

ﬂ-‘fﬂ{_"‘_’??r} U Mn {]"-’?-Id:] = ﬂfﬂ{pﬁcj'

3. OGmactu mepecekatores — Mn(pi ) N Mn(p;).

B aToMm ciyuyae obGnacth 3HaueHHi K-ro mapamerpa i-ro
o01mero (pyHKIMOHAJIBHOTO 3JEMEHTa HEPECEeKaeTCs C
005acTpl0 3HaYeHWH {-ro mapameTpa j-ro 4aCTHYHOTO
(GYHKIMOHAJIBHOTO  3JIeMEHTa. Takoi  YacTHYHBIN
(YHKIIMOHAIBHBINA DJIEMEHT BKJIIOYAETCS KakK y3ell B
JgepeBo o0mero (yHKIMOHAIBHOTO 3JIEMEHTa, HO
NPOAO/DKAeTCAd aHAIM3 3HAUCHUH IapameTpa Juisd
JPYTUX YaCTHYHBIX (DYHKIMOHAJIBHBIX JJIEMEHTOB C
eTIbI0 TIOMCKa TAKOTO YaCTHYHOTO 3JEMEHTa, 001acTh
3HAQUCHWH MapaMeTpa KOTOPOro B OOBEIMHEHHH C
IaHHBIM Oyner (opMupoBath 007acTh 3HAYCHHHA
nmapaMerpa o0mero (QyHKIHOHAJIBHOTO 3JEMEHTa:

M(p3) U MGpi) = M(p3,).
4. O6nactu HE [epeCceKarTCs -
Mn(pi) = Mn(p7). B oToM ciyyae oGnactb 3HaueHHIT

k-ro mapamerpa i-ro o00mero (yHKIHOHAILHOTO
3JIEMEHTa HE HEePEeceKaeTCsi ¢ 00NacTbi0 3HaYeHHui {-ro
mapamerpa  j-TO  YaCTHYHOTO  (PYyHKIIMOHAIBHOTO
aneMeHTa. B gaHHOM  ciydae — YaCTHYHBIN
(GYHKLIMOHANBHBIA 3JIEMEHT HE BKJIIOYACTCS B JIEPEBO
o01ero (hyHKIIMOHAJIBHOTO 3JIEMEHTA.

Ha mpemvem smane TpOUCXONUT yIPOIICHUE
dopMynBl pacyeTa IO METOAY YHIPOIICHHS (QOopMyn



anreOpandeckoll CHUCTEMBI pacueToB [Io6a, 2014].
XapakTEpUCTUKH peabHbIX HWHKEHEPHBIX pPacueToB
SBIISIIOTCA TTapaMeTpaMy (pyHKIMOHAJIBHBIX AJIECMEHTOB,
a s anrcOpamyeckoil  CHCTEMBI  pacyeToB -
9JIEeMEHTaMU MPOCTPAHCTBA JAAHHBIX. DTall YIPOUICHUS
hopmys pacuera BKJIFOYAET CIEAYIOLIYIO
II0CIEA0BATENLHOCTD IIar0B:

e qperncraBieHue GOPMYNT YACTHYHBIX PacyeToOB B
JJIEMEHTax ajreOpsl,

e ympomieHus (OpMyT Ha OCHOBAaHHH CBOWCTB
oTepanyii ¥ IpaByi yIPOILCHHUS,

® TIpEICTaBICHHE MHUHHUMAaJIbHON (hopMEI
YaCTHYHBIX PACYETOB, KOTOPHIE BKJIOUCHBI B OOIIHH.

[Tomydennoe nepeBo (PyHKIIMOHATIBHOTO >IEMECHTA
MOKET OBITH COXpaHEHO B 0a3e 3HaHW Kak IalbIoH A
HNEePUOUYECKOTO TNPHMEHEHHs] C BO3MOXKHOCTBIO €0
Moandukanuu. Takas MoauduKanus IepeBa MOXKET
OBITH BBIMIOJHEHA 33 CUET UCIONb30BAaHUS CTAaHAAPTHBIX
onepauuit Haj JIepEeBbAMHU. IIpencrasnenue
WH)KCHEpHOM 3amauyu B BuAe  (YHKIMOHAIBHOTO
3JIEMEHTa C JPEBOBHAHOW CTPYKTYpOH MO3BOJISET
o0OpabaTeiBaTh KaXAYI0 BEpUIMHY 3TOr0 JEpeBa,
KOTOpasi IPENCTABISACT OTIACIbHBIH YaCTHYHBIA pacder,
napajulelbHO, 00XOomsi BETBM  JiepeBa, KOTOpBIC
SBJIAIOTCS HE3aBUCUMBIMU JIPYT OT APYTa.

Meton GOpMHPOBaHHUS CIIOKHOTO HHXKCHEPHOT'O
pacuera  SBIIETCS OCHOBOM  ii  OObETUHEHHS
peanbHBIX MHXKEHEPHBIX 3a/1a4 B KOMIUIEKCHBIN 0OLIuit
pacyer npeMETHOM 00IacTu.

3akiaouenue

Pazpaboran meroxm (GOPMHpPOBAaHHSA  CIIOXKHOTO
WHKCHEPHOTO pacdeTa B IPOIECCE €ro BBINOIHCHHMS,
KOTOPBIN TO3BOJISIET COYETaTh YACTHYHBIC PAaCUETHHIC
3aauydl MopTana HWHXKCHEPHBIX 3HaHUM B  0OmIyIO
pacdyeTHyI0 3ajady, KOTOpas pemaeTcs MO 3ampocy
KOHEUHOT'O TT0JIb30BaTeIs.

IIpenmoxen cmoco0 TpencTaBieHHs —Ipolecca
(dhopmupoBaHus 001IeT0 PYHKIIMOHAIBLHOTO JIEMEHTa B
BUAE  JepeBa, KOTOPBIH  JaeT  BO3MOXKHOCTh
YCTaHABIMBATh CTPYKTYpY OOHMX (HYyHKIIMOHAIHHBIX
JIIEMEHTOB W TMOBBIAET 3PPEKTUBHOCTD IMpoIecca UX
BHIMOTHEHHUS 33 CYET MapaieNbHOH  00paboTKH
HE3aBHUCHUMBIX JIPYT OT Jpyra BeTBeH IepeBa oOmIero
(hyHKIMOHATBHOTO AIICMEHTA.
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THE METHOD OF COMPLEX ENGINEERING
CALCULATION OF KNOWLEDGE PORTALS
COMPOSITION
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National technical university of Ukraine «Kyiv
polytechnic institutey, Kyiv, Ukraine
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The method of complex engineering calculation
composition is proposed, that defines a mechanism for
partial functional elements combining into a general
one. According to the proposed method, searching of
partial functional elements to be included in the general
one is based on the comparison of elements parameters
as the general functional element include only those
partial functional elements that have common
parameters, or their parameter values are intersected.

The set of partial functional elements are stored in
an independent store, which has no links with the
repository of general functional elements. Structure of
general and partial functional elements include the title
and parameters. It is proposed to represent the process
of general functional element composition using an
ordered tree that will simplify the procedure of
functional element modification.

The method of complex engineering calculation
composition includes three stages. On the first stage the
set of partial functional elements is analyzed and those
elements are selected parameters of which corresponds
to the general functional element parameters. On the
second stage the comparison of parameter values is held
for those partial functional elements that were chosen
on the first step. On the third stage the simplification of
functional element formula is held based on the method
of algebraic system formulas simplification.

A method of complex engineering calculation
composition is the basis for integration of real
engineering calculation tasks in a complex global
calculation of problem domain.
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