TMAOPABJIMMECKMUE
PACHETDI -
OT NPOLUIOro K éyayLiemy

Ha nymu k noeoii Iuopocucmeme

NPOEKTHPOBAHNUE NPOMBILIAERHBIX IHEKTIII’AMHO.E osecnevere o

Mmopasnuka Tpy6onpoBoaos —
OPEBHAA U MO1odan Hayka
Tunpasnuyeckuit pacyet TpyooIpo-
BOJIOB — OJTHA U3 CTapelIIuX MHXEeHep-
HBIX 3a7a4 B WUCTOPUU YEJIOBEYECTBA.
C nosiBAeHUSI TPUMEPHO TPU C TIOJOBU-
HOI THICSYU JIET Ha3ajJ TEPBbIX BOJO-
MPOBOJOB M 10 HAIUUX JHEW ¢ 9TOI 3a-
nadeil  00s3aTeIbHO  CTaJKWBAETCS
J1I0001 MPOEKTUPOBIIUK TPyOONPOBO-
nmoB. Ka3zamock ObI, B 3TOi1 001acT! BCE
y3Ke JOJKHO ObITh U3yYeHO BIOJb U MO-
TepeK, TIe TYT MeCTO HayYHBIM OTKPBI-
TUSM 1 HOBBIM padpadoTtkaMm. Kak riy-
00KO 3a0/TyKIal0TCS T€, KTO TaK AyMaeT!
HayuHble OCHOBBI TUAPABIMYECKUX
pacueToB ObLIM 3aJIOKEHBI TOJBKO B
XVIII-XIX Bekax, BMECTE CO CTaHOBJIE-
HMEeM MeXaHUKHW KUJIKOCTU W Ta3a, U
Hepa3pbIBHO CBSI3aHbI C UMEHAMU OCHO-
BOITOJIOXKHMKOB COBPEMEHHOM MeXaHM-
ku — Jlanuwna bepHyum (ypaBHeHUe
bepnynnmu nust TedeHust Kua- KOCTH),
Kana JIlyu Mapu Ilya3zeiins (3aKoH Jia-
MuHapHoro TtedyeHusi larena-Ilyaszeii-
ns1), OcbopHa PeitHonbaca (uncio Peii-
HOJIBJICA,  ONpENENSIoNnee  PEeXUM
TeyeHUs1) U MHOTUX ApYyrux. C OoTKpbI-
THEeM 3aKOHa KBaJpaTUYHOTO TypOy-
JIEHTHOTO TeueHust (ypaBHeHus1 Jdapcu-
Beiicbaxa) 3amaua rumpaBIMYECKOTO
pacueTa TpyOONpOBOIOB OOpPETAET TOU-
HYI0 MaTeMaTUIeCcKyIo (hOpPMYITUPOBKY.
YpaBHeHUsI, OMUCHIBAIOIINE Jaaxe
MPOCTENIINI cydait ogHODA3HOTO YyC-
TaHOBHUBILIETOCS M30TEPMUYECKOro Te-
YeHUsI B Pa3BETBICHHOM TPYyOOIPOBO-
Jle, CYIIECTBEHHO HEJWHEWHbI, U
3anavya ux 3(hheKTUBHOTO pellieHus aa-
JIeKO He TpuBMasibHa. [1epBblii apdek-
TUBHBIN WHXKEHEPHBIN METOM UX pellle-
HUSI — METON MOKOHTYPHOH VYBSI3KU
JloGaueBa-Kpocca (B 3amamgHoi JuTe-

CADmaster 3’20¢

YBakaemble noJib3oBare i nmporpamm "'lTuapocucrema”
u "IloTok-1D"! Bo3M0XHO, YnTasd B KypHaje
CADmaster ctatbu 0 Takux HOBbIX mporpammax HTII
"Tpyoonposoa”, kak "M3oaamua” u "Ilaccar”, o ObICT-
po pa3suBawmemcsa cemeiictee CTAPT, nporpammax
CTAPC u "lIpeaknanan”, Bbl MOIJIM IOAYMATh: "'A Kak
ke mbI? Korga xe "TpyoonpoBoa’ BCIIOMHHUT O HAC, O/I-
HOM M3 CaMbIX 0OJIBIIMX COOOINECTB M0JIb30BaTEIeH ero
nporpamMM? Hey:kem OH nmoTeps HHTepeC K THAPABJIU-

yecKuM pacueram?"

Het nuyero pajpine ot uctTuHbl! Bee 310 BpeMs Mbl ak-
THBHO pa0dOTAJIM U MPOJI0JKAEM Pad0TaTh HAJl HOBBIM
MOKOJIEHHEM NMPOrpaMM rMAPaBINYECKHUX PACYETOB.
IIpuiio BpeMs NPUNOAHATb 3aBECY TaliHbI HA/l HALIHU-
MU IIAHAMH, NOJEJUTHCS C BAMU T€M, KAKMM MbI BH-
JIAM JAJIbHEHIIMIA IMyTh PA3BUTHA HAIIKX MPOrpaMm, ycC-
JIBIIATH BAIK MOXKEJIAHUS U NMPeAJI0KeHUs. A YTOObI
Jydilie MOHATb Oyayiiee, MpeBAPHM HAIl PacCKa3 He-
00JIbIIMM 3KCKYPCOM B MPOILIOE

paType Ha3bIBaeMBIM IIPOCTO METOIOM
Xapnu Kpocca) — Obul TpeaioxXeH B
30-x romax IIPOIIJIOrO BeKa M IO CHUX
MOp LIMPOKO MCIIOJIB3YETCS B PYUHBIX
WHXEHEPHBIX pacyeTax.

PazHoobpasue u cIoXHOCTb 3amad,
BO3HUKAIOIINX B 00JIaCTY TMAPABIINYEC-
KOro pacyera M ONTHMAaJbHOTO BhIOOpa
mapaMeTpPOB TPYOOIIPOBOIHBIX CHCTEM,
SIBJISTIOTCSI CBO€OOpPA3HbIM BBI30BOM pa-
OOTaIONINM B 3TOI 00JIACTH CITeIIAINC-
TaM. MccnegoBaHusi u pa3paboTKu B
3TOM 00JaCTU IIPONOJIKAIOT Pa3BUBAThH-
csI TI0 HapacTalolleil B TAKMX HaIpaBlie-
HUSIX, KaK:
® HaKOIUIEHWE OINBITHBIX JaHHBIX U

MaTeMaTu4ecKoe OoIMcaHue Mo TU/I-

PaBIMYECKUM  COMNPOTUBJICHUSIM
MPU Pa3IMYHbBIX peKUMax TEeUYECHUS;

® COBMECTHBII TEIUIOBOWM W TUApaB-
JIMYECKUI pacyerT;

e pacueT MHOTro(a3HBIX TCUCHMUI;

® TeuyeHME HEHbIOTOHOBCKUX JKUJIKOC-
Tel;

® pacyeT NEepexOJHBbIX MPOLECCOB U
TUIPOYOApoB B TPYOOIPOBOTHBIX
cucTeMax;

® peuIeHME 3aJad ONTMMHU3ALUMU Ma-
pamMeTpoB TpyOOIPOBOAOB MpPH IPO-
€KTUPOBAHUMU;

® MOJeIMpOBaHME, pacyeT U yIpaBiie-
HUE TpyOOIpoBOZAaMM B pPeaTbHOM
BpeMEHU

Y MHOTHUX JIPYTUX.



Hano ckazaThb, 4To OTeueCTBEHHbIE
VYeHBbIE W WHXEHephbl BCerna ObLTM Ha
MepeaoBOM pydexke 3Toi paboThl — Ha-
YUHas OT BBIJAIOIIETOCS POCCUICKOTO
nrxkeHepa B.IL IllyxoBa, 3aj10XuBIIETo
OCHOBBI THPABIMYECKOTO pacueTa Hed-
TENPOBOIOB U MNPEUIOXKMBIIETO U3BECT-
Hyl0 (OpMYITy TafeHUsT TeMIlepaTyphl
MpoaykTa B Tpyoomposome (dopmymna
[IlyxoBa). Cpeay HaIIMX COOTEYECTBEH-
HUKOB — OCHOBOMOJIOXHUKH TEOPUU TH-
npapmmyeckux 1erneit B.A. XacuneB u
A.Il. MepeHKOB, co3faBllie HaydyHbIe
OCHOBBI ITpuMeHeHnsT DBM st rumpas-
JIMYECKUX PACUYeTOB TPYyOOIPOBOIOB;
W.E. Unmenbunk, cOCTaBUBIIMIA U OITy0-
JIMKOBABIIWI MUPOBOi OGecTcesiep — A0
CHIX TTOP HETIPEB30MIECHHBIHM TTO KAYeCTBY
U OXBaTy CMPAaBOYHUK TMAPABINYECKUX
comnpoTuBiieHUi. Tpaguuum oTeyecT-
BEHHON HAay4yHOH IIKOJbI HE IMpephiBa-
oTcst, 1 MHorue paspaborumku HTII
"TpyGorpoBoa" UMEIOT YeCTh OBbITH yue-
nukamMn M.IT CyxapeBa — omHOro u3
BEIYLIUX POCCUMCKUX CMELUATUCTOB B
00J7aCT MaTeMaTUYECKOTO W KOMITBIO-
TEPHOTO MOJIETMPOBAHUS TPYOOTPOBO/I-
HBIX CUCTeM He(TH 1 Ta3a.

C nosiBneHuem DBM crtanu Bo3-
MOXHBI THUAPaBIWYECKHUE pacueThl U
pelleHre 3amady ONTUMU3AIUMU OYEeHb
OOJIBLIIMX TPYOOINPOBOIHBIX CHUCTEM
Maciitada npeanpusThii, HaceaeHHBIX
IMyHKTOB W JaXe LEJIbIX PETMOHOB U
CTpaH, JJI51 Yero MOoHaa00MINCh HAMHO-
ro 0osee 3(HeKTUBHEIC METOIbI pPellle-
HUs. BbUM pazpaboTaHbl 3HAUUTETBHO
YCOBEPIIEHCTBOBAHHBIE MOIM(DUKAIINT
U KOMOMHAIMU TPaAUIIMOHHBIX METO-
JTOB TUIPABINYECKUX PACYETOB, OPUEH-
TUPOBAHHBIX HAa pyYHbIE pacueThbl. Bax-
HBIM M COBCEM HEaBHUM IPOPHIBOM B
9TOM HalpaBJIeHUU CTaJIu pabOThl Of-
HOTO M3 BEAYIIUX COBPEMEHHBIX CIie-
LIMAJIMCTOB B 0O0JIACTU TUAPABIUKUA U
rugposiorun D3uo TommHM' — B YacT-
HOCTH, u300peTeHMe UM B 1988 romy
TaK Ha3bIBaeMOTO "TpajiMeHTHOTO" aJi-
roputMa (Global Gradient Algorithm —
GGA). JlaHHBII aarOpUTM, COYETaAIO-
A OBICTPYIO CXOAMMOCTb METOAA
KOHTYPHBIX PacXoioB ¢ TTPOCTOTON Me-
Tola Y3JOBBIX NABJCHWI, yxXe Halles
IIUPOKOE MPUMEHEHNE B pacyeTax BO-
JONPOBOAHBIX U IPYTMX WHXEHEPHBIX
HapyXHbIX CETEI.

Cpeau caMbIX MHOTOOOCIIAIONINX U
VIUBUTETBHBIX HAITpaBIeHUH, BO3SHUK-

nporpamMmmMmHoe obecneyeHne

NPOEKTHPOBARUE NPOMBIWAERHBIX ObBEKTOR

IIMX B 00JIACTU TUIPABINYECKUX pacue-
TOB TPyOOTIPOBONIOB 3a TOCJIETHUE Jie-
CATD JIET, — MPUMEHEeHHUE TaK Ha3bIBae-
MBIX "TEHETUUECKUX aJrOPUTMOB"?,
MOJIEJIUPYIOLIUX TMPOLECC IBOJIOLINH,
MYTalllii U €CTECTBEHHOTO OTOOpa IS
peleHus 3a1ay KaluOpOBKU MoJeeit
peaybHBIX TPYOOTIPOBOMOB M ONTUMU-
3allMK MapaMeTpoB (BbIOOpa OUaMeT-
POB) TpyOOIIPOBOMTHEIX CUCTEM®.

3 nctopum nporpammel
"Mmopocuctema"

B oGnactu coznanust KOMMeEpUeCKux
MHXEHEPHBbIX MPOrpaMM U CUCTEM
CAIIP noutu He ObIBaeT OBICTPHIX yCIIE-
x0B. YTOOBI MOJYYUTH U3BECTHOCTH U
YBaXkeHUE Ha 3TOM PBIHKE, Hy>KHa MHO-
TOJIETHSIS M TUTaHOMEPHasi paboTa 1o co-
BEPIIEHCTBOBAHMIO, BHEIPEHUIO U TTO/I-
JepXKKe MporpamMmbl. DTO B TMOJTHOM
Mepe OTHOCHUTCS U K TIporpaMmam THI-
PaBIMYECKMX pACUeTOB TPYOOITPOBOIOB.

Bce mo-HacrosIiieMy W3BECTHBIC
KOMMepYecKue MporpaMmbl B 3TOi 00-
JlacTu (Kak OTeYeCTBEHHBIE, TaK W 3a-
MagHble) UMEI0T MHOTOJIETHIOI MCTO-
pUI0, WCTOKU KOTOPOM OTHOCATCA K
70-M, a To 1 60Jiee paHHUM rojaM IMpo-
nutoro Beka. He sBisieTcst mCKITIOUeHU-
€M U MporpamMma TUIPABINYECKOTO
pacueta HTTI "Tpy6onposon’”.

Komnnektus "TpybonpoBoma" (B TO
BpeMsT J1abopaTopur TPYOOTTPOBOTHBIX
cuctem uHcturyra BHUTTWHedTh) 3a-
HSUICS TIporpaMMaMi TUAPABINIECKUX
pacyeToB cpady Kak TOJbKO HavyasloCch
BHeapeHre DBM B IIpOEKTHBIX MHCTH-
TyTax — CYMTasl UX OJHOW M3 OCHOB
MTPOEKTUPOBAHUS TPyOOITPOBOIOB.
B konue 70-X ObLIM COCTaBAEHBI MEP-
Bble METOJIWKU U pa3paboTaHbl IMPO-
rpaMMbl THIPABINYECKOTO U TETJIOBOTO
pacueta st "MwuHcka-32", a 3ateM u
nast EC DBM. Dtu mporpamMmbl Tipe-
Ha3HAYaJIMCh TIPEXIe BCETO JJIST MPO-
ekTHbIX HyX1 BHUIIWHebTH 1 66111
OPMEHTUPOBAHBI Ha pacdyeT TEXHOJIOTH-
YeckuX TpyOOoINpoBOrOB HedTenepepa-
0GOTKYU 1 HE(DTEXUMUM.

OCOOEHHOCTH  TEXHOJOTMYECKUX
TPYOOTIPOBOMIOB COCTOSAT B TOM, UYTO
OHU, KaK MpaBUJIO, HE CoepKaT KOJIell
(MMEIOT IPEeBOBUIHYIO CTPYKTYPY), HO
MMEIOT MHOTO MECTHBIX COIMpPOTHUBIE-
HUl (ITOBOPOTOB, apMaTypbl) U MOTYT
TPaHCMIOPTUPOBATh TMPOAYKTHI, CaMble
pa3HOOOpa3HbIe IO CBOMCTBAM M COCTa-

BY. IMEHHO 3TU 0COOEHHOCTHU OTpene-
JIUJTM TIPEeUMYIIeCTBa U OTpaHUYeHUS,
3aJI0KEHHBIE B OCHOBY pelieHuit "Tpy-
GompoBoaa”.

TIporpammel "TpybonpoBoaa” u3Ha-
YyaJibHO 06a3MpyIOTCS He Ha YIPOIIEH-
HbIX (pa3paboTaHHbIX IJIs1 PyYHOTO pac-
yera), a Ha JOCTATOYHO TOYHBIX
METOAMKax pacyeTa TUAPaBIMYECKUX
morepb. MeTOAMKU B CBOIO OdYepelb
OCHOBaHbl Ha CaMbIX COBPEMEHHBIX
pa3paboTKax, CO3MaHHBIX BEIYIIUMH
crneluaiucTaMu kKosnektusa "Tpybo-
nposoma”. [TporpaMMbl aBTOMaTHIECKHI
OMPEaESIIOT PEXUM TeUeHUsT U BbIYUC-
JIAIOT TUAPaBINIeCKHe TTOTepU Ha Tpe-
HUE W Ha MECTHBIX COMPOTUBICHUSIX,
TpY 3TOM B HUX BKJTIOUYE€HA 3HAYUTEIb-
Hasg 4JacTb crpaBoyHuka E.W. Wnenn-
yrka. MeToIuKu pacueTa TUApaBInIe-
CKOTO COMPOTUBIICHUS TPEHUS TTPOLILTH
aKcIepTn3y u ogoopeHsl E.W. nenn-
YUKOM — BEIYLIIMM OTeYeCTBEHHBIM
9KCIIepTOM B 3Toi ob6jactu. OmBIT
MHOTOJIETHEN YCTEeNIHONW 3KCIyaTa-
IIMU TIPOTPAMM TIOJTHOCTBIO TIOATBEP-
T TIPAKTUYECKYIO TPUMEHUMOCTD 3a-
JIOXKEHHBIX METOITUK.

BwMmecte ¢ mporpamMmmamMu TUApPaBIIU-
YecKoro pacyera B Hadase 80-x TOIOB
OblTa pa3paboTaHa 1 OubIMOTEKA pac-
yeTa TeIIo(MU3NIEeCKUX CBOMCTB TIPO-
JYKTOB MO COCTaBY, ¢ OaHKOM JaHHBIX
mst mopsaka 200 MHAMBUIYaJIbHBIX
KOMITOHEHT, KOTopasi Obl1a BKJII0UeHa B
cocTtaB mporpamMM. Takum oOGpazowm,
MpU HEOOXOAMMOCTU MPOTrpaMMbl CaMU
BBITIOJTHSIJTA TIepecUeT TUIOTHOCTH, BS3-
KOCTH, TEIUIOEMKOCTH U APYTUX TEILIO-
(GU3NYECKUX CBOMCTB TpaHCIIOPTUPYE-
MBIX TIPOIYKTOB MO HUX COCTaBy B
Pa3TUIHBIX TOYKAX TPyOOIIPOBO/IA.

K MoMeHTY mosiBiieHusT epcoHab-
HBIX KOMIIBIOTepoB (KoHel 80-x — Ha-
qaso 90-X rooB) B 1abopaTopuu TPyooO-
MPOBOIHBIX CUCTEM YK€ MMEJIOCh 11eJT0e
ceMeCTBO MporpaMM JUisl BbIOopa nua-
METpPOB, THIPABINIECKOTO U TETUIOBOTO
pacyeta TEXHOJIOTMYECKUX TPyOOmpo-
BOJIOB XMIKOCTH U ra3a, a TAKXKe pacye-
Ta U BbIOOpPA HACOCOB, MPUYEM BCE ITU
MPOTPaMMBI TIPOIUTHA YCTICIITHYIO 3KC-
nyatauuio Bo BHUTIUHedT™M u pon-
CTBEHHBIX OpraHu3anusax. [TporpaMmbl
obL1M nepeHeceHbl Ha [TDBM, npuo6-
pel KOMMEPUYECKUI BUT (TMATOTOBBIM
MOJIb30BaTEIbCKUII MHTepdeiic 1o
DOS, mompo6HyI0 1OIb30BaTEILCKYIO

'93uo0 Togunu (Ezio Todini) - mpodeccop bononckoro ynusepcurteta (Mtamust).
“[TonyasipHO O TeHETUYECKUX aIrOpUTMax: cM. cTaTtbio Ceprest BoOpoBcKoro "DBooLMs U UCKYCCTBEHHAs XKU3Hb" B XypHase PC Week
(Ne3/2005): http://kis.pcweek.ru/Year2005/N3/CP1251/Strategy/chapt [ .htm.
*CM. 00 aTOM, Harpumep, www.optimatics.com.




NPOEKTHPOBAHNUE NPOMBIWAEHHBIX O6BEKTOR

nporpamMmMHoe o6ecreyeHe

JNIOKYMEHTAllMI0) W Hayald aKTUBHO
pacnpoctpaHsaThes.  OIHOBpeMEeHHO
OblTM  pa3paboTaHbl KOMMeEpUYECKUe
MIPOTPaMMBI pacyeTa ra30Xxo0B 1 BEIOO-
pa IbIMOCOCOB U BEHTUJISITOPOB, pacyue-
Ta W BBIOOpA PETYJUPYIONINX W TIPEI0-
XPaHUTETbHbBIX KJ1anaHoB. s
COOCTBEHHBIX pacYeTHBIX MCCIIeI0Ba-
HUI CcO30aHbl BKCIEepUMEHTaIbHbIe
MIPOTPaMMBI pacyeTa IByx(a3HbIX Ta30-

KUIKOCTHBIX TTOTOKOB ("TToTok-2D") u

pacuera TpaHC(epHBIX' TPYOOIIPOBOIOB

("Tpancoep")’. Kpome Toro, B coTpya-

audectBe ¢ HUM TemnoBbix mpotieccoB

ObLTM pa3paboTaHbl MPOrpaMMbl pacue-

Ta TUHAMWYECKUX (TTePEXOMHBIX) TPO-

11€CCOB B TPyOOMpPOBOIAX.

Taxum o6pa3om, K Havary XXI Beka
kosiekTuB "TpyborpoBoaa” momomes ¢
6oraTbIM MHOTOJIETHIM OITBITOM pa3pa-
0OTKM MpOrpaMM TEXHOJOTMYECKUX
pacyeToB TPyOOIIPOBOIOB U MpaKTUYe-
CKOTro pelleHUs] COOTBETCTBYIOIINX
Pa3HOOOpa3HBIX MHXKEHEPHBIX 3a/1a4.

B 2001 roay Havasicst mpoliecc nepe-
Boja rmporpamm nox Windows u pacim-
peHus Kpyra ux rnosab3oBaTesieil. B Ha-
yajie 2001-ro BeIuIa HoBast Bepcus 2.0
OCHOBHOI1 mporpammsl "Tunpocucrema”
JUTST BBIOOpa MTMaMeTPOB M TUAPaBINIE-
CKOro pacueTa TpyOONpPOBOAOB, a B
2002 romy — aHaJIOTMYHbBIE BEPCUU IIPO-
rpaMM TeTUIOBOTO U TUAPABIMYECKOTO
pacueta "Ilotok-1d", pacuera 1 BbIOO-
pa MpenoXpaHUTEIbHBIX KJaraHOB
"Tpenknanan”. Bmecte ¢ coBpeMeH-
HbeIM  Windows-uHTepdeiicom mpo-
rpaMMBI 0OpesT MOIIHBIM M HacTpau-
BaeMbIil TOJb30BaTeIeM TeHepaTop
BBIXOJTHBIX JOKYMEHTOB, CUCTEMY OH-
JIAiHOBOW ITOMOLLY U IpYTHe aTpUOyThI
COBPEMEHHBIX KOMMepdyecKnx Win-
dows-niporpamm. Kpome Toro, B 2002
TO/ly B HUX ObUTM BKJTIOUEHBI JIBa BaK-
HbIX TOTIOJIHEHUSI:

e paszpabotanHas B HTII "Tpyoompo-
BoA"' OMOIMOTEKAa pacyeTa TeIIo-
¢u3mIecKX CBOMCTB U (Pa30BBIX
paBHOBeCHii, MO3BOJISIIONIAs pac-
CUMTHIBATh CMeCU HEDTIHBIX (pak-
UM M WHIMBUIYAJIbHBIX BELIECTB
Ha OCHOBe NaHHBIX KueBcKoro Tep-
MOAMHAMUYECKOTo LeHTpa 1mo 1500
WHIVBUIYAJIbHBIM BEIIECTBAM;

e paszpabortaHHbi B MOW monpyinb
WaterSteamPro mist Tounoro pacue-
Ta CBOMCTB BOJbI M BOJSIHOTO Tapa

MO MEeXAyHapoaHO (GopMyIsu

TAPWS IF-97.

3a 4eThlpe rofa MOJb30BATEISIMU
MpOTpaMM BepCUU 2.X CTaJIM OKOJIO CTa
OTE€YECTBEHHBIX M 3apyOeKHbIX KOMMa-
Huit. KomrektnB pa3pabOTIMKOB TeX-
Hosornueckux rnporpaMmm HTIT "Tpy-
6orpoBoA"  BBIMYCTUJ  MHOXECTBO
OOHOBJIEHUI 3TUX TMpPOrpaMM, BHOCS-
WX OTAEJbHbBIE YIYIIIIeHUS U UCTIpaB-
JISTIONIMX 3aMeyeHHble omunbku. OnHa-
ko B 2003-2004 romax OCHOBHBIE CHUJIbI
OBLTM COCPEOTOUYEHBI HAa CO3MAaHUU HO-
BOIf TTPOrpaMMBI pacyeTa v TPOeKTUPO-
BaHUSsI TETJIOBOI U30JISILIMY 000PY/I0Ba-
Husg u Tpy6omnposonos ("Mszomauus”),
BBIITyCKA KOTOPOIi ¢ TAKUM HETEPIeHU -
€M OXMWIAJIM HalllM ToJb30oBaTeNnn. Te-
Mepb HACTAIO BpeMs /Ui HOBOTO MTOKO-
JICHUsI TIpOTpaMM TUAPaBINYECKUX
pacyeTos.

CoxpaHuTb 1 NPUYMHOXMTB!

Tak MmoxHO chopMyIHPOBAThH AEBU3
"TpybonpoBonga" mipu pa3paboTke U
BHEIPEHUU TIPOrpaMMbl TMIIpaBINYEC-
KHX PacyeTOB HOBOTO MOKOJIEHUS — Ha-
JIEXKHOW COBPEMEHHOU YHUBEpPCATbHOM
CHCTEMbl MAacCOBOTO MPUMEHEHUS U
YMEpeHHOI crouMocTr. YTo ke uMeH-
HO Mbl XOTUM COXPAaHUTh U YTO MPUYM-
HOXMWTh?

HeobOxonumo coxpaHUTh T€ OOCTO-
WHCTBA MPOTPaMMBbl, KOTOPbIE 3aJI0Ke-
HbI B HEE C MOMEHTA CO3/IaHUS U Pa3BU-
Thl TIpU TIOCJEAYIOIIEM COBEpIIEH-
CTBOBAaHUWU:

e T[I0JIOKEHHass B OCHOBaHUE TIPO-
rpaMMbl TOYHasi, COBpPEMEHHas U
MpoBepeHHasl pacyeTHasi MOJENb,
BKJIIOYalollas AeTaJbHBI aHaIU3
PEXVMMOB TEUEHUSI U MECTHBIX CO-
MPOTUBJICHUN;

® BBICOKAst CKOPOCTh CUETa, TIO3BOJISI-
ouias MoJib30BaTel0 MTHOBEHHO
MPOCYUTHIBATh Pa3JIMUHbIC BapUaH-
Thl PACUETHOI CXEMBI;

® 3aJIOKCHHBIEC B IPOTPaMMYy BO3MOXK-
HOCTHU MPOEKTHOTO pacyera (BbIOOp
INaMETPOB);

® BO3MOXHOCTb aBTOMAaTHMYECKOTO
pacdeTa HEOOXOIUMEBIX TeTUIO(MU3H-
YEeCKMX CBOMCTB IIMPOKOIrO Kpyra
TPAHCTIOPTUPYEMBIX TTPOJIYKTOB;

® [POCTOTAa WMHTYUTUBHO TOHSITHOTO
MOJIb30BaTEJIbCKOTO MHTepdelica;

® I0CTaTOYHAsl  YHUBEPCAIbHOCTH

MPOTpaMMBbl, MO3BOJSAIONIAS WC-
MOJIb30BaTh €€ HE TOJbKO ISl TeX-
HOJIOTMYECKHUX, HO U LTSI IPYTUX BU-
JIOB TPyOOTIPOBO/IOB;

® yMepeHHasi CTOMMOCTb POTPAMMBI,
KOTOpasl 10 CWjIaM IIMPOKOMY KpYy-
Ty IPOEKTHBIX OPraHU3alUi 1 MO~
pa3nesieHui.

IIpu 5TOM MBI HAMEPEHBI paTuKaib-

HO TIPUYMHOXHUTH BO3MOXHOCTU TIPO-

rpaMMbl U KOJMYECTBO MOCTOSIHHBIX

MOJIb30BaTeNE, YCTPAHUB HEIOCTATKU U

MOMOJHUB €€ (DYHKIIMOHAJILHOCTh TIO

CJIeTYIOIIMM OCHOBHBIM HaIlPaBJICHUSIM:

e Ilporpamvuasg W (yHKIMOHAJIbHAS
HMHTErpanus BO BCEX €€ acIeKTax:

O or Habopa crneuuaau3upoBaH-
HBIX ¥ CJ1Ta00 MHTETrPUPOBAHHBIX
MeXay coOO0ii TporpaMM CJleAyeT
nepenTu K eAMHON, MOIYJIbHOM
CTPYKTYpPbI MpOrpaMMe TUApPaAB-
JINYECKUX pacyeToB, obecrievu-
BAlOLLIE TEIJIOBOM pacyeT, yyeT
000rpeBaroIInNX CHYTHUKOB U
3JIEKTPOOOOTpeBa, pacueT Tpyo
MPOM3BOJILHOTO ceueHUsl (B TOM
YHCJie Ta30X0/I0B), PACYET U Bbl-
00Op HACOCOB, APYTOro 00OpyI0-
BaHUS, pacyeT U BbIOODP peryiu-
PYIOIIUX YCTPOWCTB;

O o0ecreyeHue MporpaMMHOMN UH-
Terpaluu (BKJIIOYas Tepenady
JAHHBIX) € IPYrMMU MPOrpaM-
mamu HTIT "TpyGomposon", B
MEePBYIO O4Yepeab C MporpaMmma-
mu "Uzonsauusa”, "Tpeaknaman”,
CTAPC;

O WHTEerpaius ¢ pa3TuIHbIMU Ipa-
duueckumu CAIIP, B nepsyto
oyepeab TpelHa3HAYEeHHBIMU
IUISI TIPOEKTUPOBAHUS TEXHOJIO-
TMYECKUX YCTAHOBOK, a TaKXe
MOA3EMHBIX TPyOOTTPOBO/IOB;

O WHTerpauus ¢ ApyrumMu cucTeMa-
MM TEXHOJOTMYECKOTO pacyera
(B TIEpBYIO OUepe/ib C CUCTEMaMU
MOJIEJIMPOBAHUS TEXHOJIOTUYEC-
kux mpoiieccoB HYSYS, PRO/I1
U aHAJIOTUYHBIX) C MCIOJIb30Ba-
HUEM MEXIYHapOJHOTO CTaH-
napra CAPE OPEN (momaep:xka
1mpoToKojioB Thermo u Unit)°.

e [loBbienne y100cTBa MOJb30BATE b~
ckoro nntepgeiica. B yactHocTu:

O obecrieyeHue  TIpaduUIecKOro
BBOJlAa U DPEJAKTUPOBAHUSI pac-
YETHOM CXEMBI;

“Tak Ha3BIBAIOTCSI TEXHOJOTMYECKUE TPYOOIIPOBO/IBI, TPAHCIIOPTUPYIOLIME TIPOAYKT OT Meveil K kKojgoHHaMm. Kak npasuiio, oHu
TPaHCITOPTUPYIOT BEICOKOTEMITEpATypHBIe NBYX(a3HbIe (Ta30KUAKOCTHBIC) He(DTEMPOMYKTHI 1 YaIlle BCETO SIBJISTIOTCST BAKYYMHBIMH.
*[porpamma "Tpancdep" u ceituac aktuBHO uctnonbdyercss B HTTI "Tpy6ornpoBoa” nmpy MpoeKTUPOBAHUM M SKCIIEPTU3e TpaHCHEPHBIX

TPYOOITPOBOIOB.

‘IToapodnee o crangapte CAPE OPEN uuTaiite 3nech: www.colan.org.
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O rpaduyeckoe TMpeacTaBieHUe
pe3yabTaTOB pacyeTa (BKIIOYAst
IThE30METP).

Pacmmpenne dyHkuuii nporpaMmbl 4

ee NMPUMEHUMOCTH IJIsl pacueTa pas-

JINYHBIX BUIOB TPyOOIPOBOIOB.

B Tom yuce:

O obecIieuyeHne pacueTa TpyooIIpo-
BOJIOB MPOU3BOJIBHOI TOMOJIO-
MM (BKJTIOYAsT KOJIBLIEBbIE CHCTE-
MbI), YTO MO3BOJUT MPUMEHSTH
TporpamMmy JUIsS pacueTa HapyxkK-
HbIX MHXKEHEPHBIX CETeil;

O obecrieyeHe BO3MOXHOCTH 3a-
JlaBaTh U YUUTHIBATH MPU pacueTe
MU3MEHSTIOIINECS TI0 X0y MPOTSI-
JKEHHOTO TpyOOTNpoBOAa OKpY-
JKarolue ycJoBust (TPYHT M Tia-
paMeTphl 3aJI0XKEHUsI, TeruioBast
M3OJISALINS W 1IpP.), YTO TTO3BOJIUT
IIMPe UCIOJIb30BaTh MPOrpamMmy
IUIST  pacyeTa MarucTpaJibHBIX
TpyOOITPOBOAOB;

O peanu3alus B TpOrpaMMe peKo-
MEHJIOBaHHBIX OTPACIEBBIX HOP-
MaTUBOB M METOIWK TUIPAaBIM-
YECKOIro pacyeTa ra3onpoBOIOB
(CIT 42-101-2003), TemIoBBIX
cereii (CHulT 41-02-2003), ma-
TUCTPATbHBIX HeMTETTPOBOIOB
(P 153-39.4-113-01), Hedre-
TIPOMBICJIOBBIX TPYOOTIPOBOJIOB
(P 39-132-94) u np.

O pacyeT MHOTO(Aa3HBIX ITOTOKOB,
YTO BaXHO UIsI TPyOOIIPOBOIOB
00BSI3KM HE(TIHBIX U Ta30BBIX
MECTOPOXICHUIA.

Pacuompenne NpoeKTHBIX (DYHKIMid

NporpamMMsl, pelieHHe HA ee OCHOBe

3a1a4 ONTHMHU3ANMH TapaMeTpPoB

CJIOXKHBIX TPYOONPOBOJHBIX CHCTEM

W ONTHMAJbHOTO BbIOOpa 000pPymO-

BaHUs.

nporpamMmmMmHoe obecneyeHne

NPOEKTHPOBARUE NPOMBIWAERHBIX ObBEKTOR

TaM, 3a NoBOPOTOM...

"W korma ke 3TO IUIAHOB TPOMaabeé
OyIeT pean3oBaHO? — HaBEpHsIKA yXe
TTOlyMaJii HeJIOBEPUMBBIE TTOJIb30BaTe-
. — Jler uepes necatb?" A BOT U HeT!

Pab6ora nan mpoektom "Tuapocuc-
teMa 2005" yxxe uaet, 1 Mbl HAMEPEHBI
MTO3TAITHO Pean30BaTh 3TH TUIAHBI B
teyenune 2005-2006 roga, BbIITycKast He
pexe yeM pa3 B TOJITOa HOBOE 0OJIb-
1110e OOHOBJIEHHWE MPOTPAMMbI TMIPaB-
Jndeckoro pacuerta. Ilojbp3oBarenu,
OMJIAaTUBIIME TOMOBYIO TMOMAECPKKY,
JOJDKHBI BUIETh, Ha YTO WIYT WX He-
Hexku! ©

bnuxaiiinee 0OHOBIEHUE — BEPCHIO
2.5, — HajgeeMmcsl, MHOTHUE U3 Bac yxe
rmoaep:kajau B pyKax. B aTom oOHOBIIE-
HMU Bac XKJET:

e OO0beauHeHue porpamm "Tapocu-
crema" u "lMoTok-1P" B eauHylO
MHOTOMOJIYJIbHYIO Iporpammy "Ti-
pocuctema" (puc. 1)! OTHbIHE — HU-
KaKUX TTOBTOPHBIX BBOJOB JaHHBIX,
BCe NaHHbIE XPaHSTCS B €IMHOM
dopmare, 1T TIpoOBENCHUST JOTIOJ-
HUTEJBHOTO TETIOBOTO pacyera J0-
CTaTOYHO BBECTU JIUIIbL TOTIOJTHU-
TEJIbHbIE HENOCTAIOLLME JAAHHBIE T10
WM30JISTIIMOHHOM KOHCTPYKIIUU U OK-
pyxatoleit cpene. ObecrieueH UM-
TMOPT JaHHBIX U3 (HANIOB MpOrpaM-
Mbl "TToTok-1D" M TpeabIIyIInX
Bepcuit "Tunpocuctemsr”. Ilojb3o-
BaTeJM CaMU CMOTYT PeLIUTh, TTOKY-
TMaTh JI JIULEH3UIO Ha MOJIYJIb M30-
TEPMUUYECKOTO pacyera, TErJOBOrO
pacuera win Ha ob6a momyss. [1oas-
3oBaresu "IloTok-1D" ¢ omavyeH-
HOI OIS PKKOM CMOTYT O€CITTIATHO
MOMEHSITh €0 Ha MOAYJIb TEMIOBOTO
pacuera "[unpocucremsr”.

e OO61Me nH(POPMALIMOHHBIE PECYPChI
¢ nporpammoii "Uzonguug”. B mo-

25§

JlyJIb TETJIOBOTO pacyeTta Bepcuu 2.5
BKJTIOUCHA HOBeiIast 6a3a JaHHBIX
MarTepuagoB TerIOU30JSIIMOHHBIX
KOHCTPYKIINIA, a TaKKe 6a3bl TaHHBIX
TPYHTOB, MaTepuajoB TPyOOMpPOBO-
OB, HOPMATUBHBIX ITapaMeTpoB,
MOJYJIb CTPOUTENBHON KIIMMATOJIO-
run. BxiroyeH m pemakTop 0a3bl
JAHHBIX MaTepuagoB M3OJSLNU
(puc. 2). [Moaw3osatenu "M3oasiuun”
CMOIYT BHOCUTb M3MeHeHMsI B B/l
MaTepuagoB OTHOBPEMEHHO JUIS
obeux mnporpamm. Kpome Toro,
"Uzonsauug”" U MOOyJb TEIIOBOIO
pacuera "[uapocuctemsl” Terepb Uc-
MOJIB3YIOT €IUHOE PacyeTHOE SIpO
JUISI pacyeta TePMUYECKUX COMpO-
TUBJICHUM W TETJIOBBIX ITOTOKOB.
B nanbHeiiemM 310 1MO3BOIUT A00a-
Buth B "Tumpocucremy” (yHKIUMN
aBTOMATUYECKOTo Moadopa TOMIIMH
M3OJISILIAN TSI TPYOOTTIPOBOJIOB.
YcoBepIIeHCTBOBAHUS /ISl TETJIO-
BOTO pacyera MarucTpaTbHBIX TpPY-
OomnpoBonoB. Tenepb MOXHO OIM-
caTb MW Yy4YecThb TIpU pacyeTe
U3MEHEHME PaCIooXeHus, Tapa-
METPOB OKpYKaloIieil cpeibl, IPyH-
Ta U TEIUIOM3OSIIMOHHOM KOHCT-
PYKIIMM  BIOJb  TPyOOIpOBOMIA.
PacueTHast cxeMa MOXeT BKJIIOYaTh
YYaCTKM Ha3eMHOW U MOA3EMHOI
MPOKJIAIKN, YYUTHIBATh U3MEHEHUS
[JTYOWHBI 3aJI0KCHUS U T.1I.
TTone3HbIM TOTIOJHEHUEM K MPe/Ibl-
OyIIEeMy  YCOBEPIIEHCTBOBAHUIO
JOJIKHA CTaThb BO3MOXHOCTh 3aja-
BaTh TIEperaj BBICOT JJIST TIPSIMBIX
YYaCTKOB U JPYTUX 3JIEMEHTOB TPY-
oormpoBona (puc. 3), 9To 0COOEHHO
yIO0OHO MpY BBOJE JAHHBIX O MOMI-
36MHOM TPYOOITPOBOJIE C €ro Tpo-
¢uns. IMpu 5ToM TakKe CoOXpaHsieT-
¢s1 BO3MOXKHOCTb 3alaHMsI Tieperaaa

— =

Puc 2
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BBICOT OTZEJbHBIM 3JIEMEHTOM pac-
YETHOW CXEMBI.

e Bo3MOXHOCTh 3amaHUsl TPOAYKTA
TabIUIIe TeTI0(PU3NIECKUIX
CBOICTB OT TeMItepaTyphl (puc. 4-6),
KOTOPYIO TeTNepb MOXHO MCITOIb30-
BaTh Kak JJ1s1 TETJIOBOTO, TaK U U30-
TEPMUUYECKOTO pacueTra — MpudeM 1
IUTSL KUJKOTO, U ISl Ta3000pa3HOro
MpoAyKTa (B TOCTENIHEM Cydyae OH
paccyMThIBAETCS KaK WIeabHbII
ras).

e VYCOBEpILIEHCTBOBAHHBIN IMOJb30Ba-
TeIbCKUIT MHTepdelic Ha OCHOBE
6ubaMOTeKN MPOhEeCCUOHATBHOIO
Windows-unrtepdeiica Prof-UIS’.
[lnaBaromme W mNpUKperisieMble
MEHIO MUKTOTPaMM C BBITIAIAIOIIM -
MU MOJAMEHIO, TaHEJIU U 3aKJIalKh
TO3BOJISIIOT TOJIB30BATENI0 HAaCcTpa-
UBaTh MHTEpdeiic Ha CBOI BKYC TaK,
KakK eMy yaIoOHO 11t paboThl. MoX-
HO, HampuMep, CUHXPOHHO MpO-
CMaTpUBaTh CIIMCKU UCXOIHBIX TaH-
HBIX M pEe3yJbTaTOB pacyera [0
BeTBIM WJIM ydacTkam (puc. 7).
0Oc000 x0ueTcst OTMETUTH HOBOE OK-
HO MPOTOKOJIa pacyeTa, TMarHoCTu -
YeCKHe COOOIIEHUST B KOTOPOM CHH-
XPOHU3UPOBAHbI c IPYTUMU

OKHaMu uHTepderica U TeM caMbiM
TO3BOJISIIOT Cpa3y TeperTu K dJie-
MEHTY PACUETHOI CXeMBbl, BbI3BaB-
meMy mpooJieMbl.

WTTFEITr a& THT

e DKCMOPT pe3yabTaToB B (ailibl
dopmata CSV mia mocTpoeHUs
MbE30METPUIECKUX TpapukoB B MS
Excel (puc. 8).

e ViyuiieHHble (GOPMBI OTYETOB,
MMOJTHOCTBIO BKJTIOYAIOIINE BCE HC-
XOIHbBIE TaHHbIE U PE3YJbTaThl pac-
YyeTa, a Takke o(popMIeHHBIE B CO-
otBeTcTBUM co cTanaapramu CITIC
(C BO3MOXHOCTBIO KOMITAKTHOTO
BbIBoJa B (popmare PDF).

e Bo3MOXHOCTH pabOTHI C CETEBHIM
KJIIOUOM 3alIUThl OT KOMTUPOBAHMSI.
OmHOBPEMEHHO C BBIITYCKOM Bep-

cuu 2.5 TIOJHBIM XOAOM MIET paboTta

HaJ Bepcueii 2.7, BBITYCK KOTOPOi Ha-

MeyaeTcsl Ha OCeHb 3TOro rojaa. B atoii

BEpCUHU TTOJIb30BaTeN el XIeT KaK MU-

HUMYM JIBa BaXKHENIINX YCOBEPILIEHCT-

BOBaHWUSI:

e OOHOBJIEHHWE PACUETHOTO Siipa MO-
IyJAsT W30TEPMUUYECKOTO pacyeTa,
KOTOPbIl CMOXET Tereph peniath 3a-
Ja4M TIOBEPOYHOTO pacyeTa 1 pacue-
Ta TMPOMYCKHON CrocoOHOCTU (IMO-
TOKOpAacIIpeneJIeHUus) s TpyOo-
MPOBOJIOB MPOM3BOJIBHON KOHGUrY-
panun (BKJIIOYas KOJIbIA). AJITOPUTM
HOBOTO Siipa OCHOBaH Ha "Tpaiu-
eHTHOM" anroputMe ToauHU, O KO-
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e g = W T

it i [ [y

L [T |

N—
Puc 6

TOPOM MBI TOBOPWIM BhIe. Ha-
CKOJIbKO HaM M3BECTHO, 3TO TepBast
peanu3aiusi JaHHOTO aJTrOpuTMa B
POCCUICKONM KOMMEpPUYECKOM IIpo-
rpaMMe THUIPaBIMYECKOTO pacyueTa;
® BO3MOXHOCTb Ipahuueckoro BBosa u
peIaKTUPOBAHUS PACUCTHON CXEMBI.
B Bepcun 3.0 (BbIXOI KOTOPOIA OXM-
naetcs B Hauaste 2006 roza) miaHupyeTcst
peanu3oBaTh TEIUIOBOI pacueT Tpyoo-
MPOBOIOB TTPOM3BOJILHOM KOH(MUTYpa-
1IMM, YTOUHUTh pacuyeTHble MOJEIU Ha-
COCOB M Jpyrux BHJOB amIapaTos,
VAYUYIIUTbh MHTETPALMIO C MPOrpaMMoit
"N3zonsius” B yacTu pacueTa U30JIsILu-
OHHBIX KOHCTPYKIIMII TpyOOIPOBOIOB,
00eCTIeYnTh YCOBEPIIEHCTBOBAHHOE TPa-
(uyeckoe mnpencrapaeHUe pacuyeTHOM
CXeMBI U pe3yJIbTaToOB pacueTa. Drta Bep-
Cusl MPU3BaHa CTaTh OCHOBOM ISl TIOCIe-
NYIOIIMX YIYYIIeHUH, TOTTOTHUTETHHBIX
pacueTHbIX Momyseit u uHTepheicoB ¢
JIPYTMMM TIPOTpaMMaMHM, KOTOPbIE TOJIK-
HBI yBUAETH ¢BeT B 2006 roy.

TaxoBbI HallIM TJIaHBI TTO pa3padoT-
K€ HOBOTO ITOKOJICHUS TTporpaMMBbl " T1-
npocucteMa”. Ho okoHYaTe bHbIe TPU-
OPUTETHI B 3TUX TTAHAX 3aBUCST OT Bac,
yBaxkaeMble TMosib3oBatenau! Kinem Ba-
WX TTUCEM C OT3bIBAMU U MPEIIOXKe-
HUSMU 110 aapecy hst@truboprovod.ru.

Jleonuo Kopeavumeiin,
3amecmumeas oupeKmopa
HTII "Tpy6onposod”

Tea.: (095) 741-5945
E-mail:
Korelstein@truboprovod.ru

"TlompoOHOCTH CM. Ha caiite www.prof-uis.com
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