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Mopgenp TEpMOAMHAMUYECKOTO paBHOBECHS LIMPOKO HCIIONB3YETCS B HAYYHOU H
IIPOM3BOJICTBEHHOM IMPAKTHKE MPHU WU3yYEHUH IMOBEICHHS CIOXKHBIX MO XHUMHUYECKOMY COCTaBY
CHCTEM TIPH TIOBBIIICHHBIX TEMIIEPaTypax, KOrja CYIIECTBEHHYIO POJIb UTPAIOT XHMMUYECKUE U
(um) ¢da3zoBble TpeBpamieHHS. B XMMHKO-TEXHOJIOTMYECKHX TNpoIeccax, B METAJUTyprHH,
9KOJIOTMU OCHOBHOH 3a/1aueil MOJEIMPOBAHUS SBIISETCS OIpPEICTICHUE COCTaBa KOMIIOHEHTOB U
¢a3. B mma3zMoxumum, YHEPTeTHKE, TEIUNIOTEXHUKE TPeOyeTcs, KpOME TOT0, HaXOKICHNUE CBOWCTB
CHCTEMBI, TaKMX KaK DHTAJIIHA, yJIENbHAas TEIUIOEMKOCTh, KO3((UIMEHTH mepeHoca. s
peabHBIX TPOIECCOB, HECOMHEHHO, JOMyIIeHHe O ()a30BOM M XHMHYECKOM PaBHOBECHH
SIBJISIETCSI TIPEJEIBHOM OIICHKOW COCTOSHHIA, HO JaXe Takas WH(POPMAIHs UTpacT HEOLCHUMYIO
PO TIPH aHAIN3E MAIIOM3YUYCHHBIX CHCTEM.

JIOCTOMHCTBOM TEPMOJANHAMUYECKOTO METO/AA SBJISIETCS €r0 YHHBEPCAIBbHBIA XapakTep,
MIO3BOJISIFOIINEN HCCIIEI0BATH TPOU3BOJIBHBIE 0 XUMHUECKOMY COCTaBY CHCTEMBI HA OCHOBaHHHU
OJHOM TONBKO CHPAaBOYHOH HMHGOPMALUK O TEPMOXUMHYECKHX M TEPMOIMHAMHYECKUX
CBOWCTBaX WHAWBUIYaJbHBIX BEMIECTB — KOMIIOHEHTOB PAaBHOBECHS. JTH CBOWCTBA HM3BECTHBI
JUIi  [IMPOKOTO  CIIEKTpPa XUMHYECKUX COCIAMHECHUWH, HaXOAAUIMXCS B Tra3000pa3HOM,
KOH/ICHCHPDOBAHHOM ¥ HMOHHM3MPOBAHHOM COCTOSIHWM, B TEMIIEPaTypHOM JHaIa3oHe,
XapakTepHOM i OOJBIIMHCTBA HWHXKEHEPHBIX MpuiokeHui. OnHako ¢usndeckas
NPO3pPaYHOCTh MOJIEIH COYETAeTCSI C BBIYMCIUTEIBHBIMH  CIOXHOCTAMUA OOOOIIEHHOTO
QITOpPUTMa, TPYAHOCTSMH TOJTOTOBKM HMCXOAHBIX [AHHBIX M IPEJCTABICHHS MHOXECTBA
pe3yabTaToB. DTH OOCTOATENBCTBA 3aTPYAHAIOT MPAKTHUECKYIO PEATH3AIMI0 METO/Ia B YaCTHBIX
Clly4asix, a oOOpalieHne K KOMMEPYECKHM CHCTEMaM MOAEIHPOBAHHS YMEHBIIAET ONEPaTHBHOCTD
NOJYYEHHUs PE3yJIbTaTOB B IIMPOKOM JTHANAa30HE U3MEHEHUS ITapaMeTPOB.

Llenpro HacTOSIIETO JOKJIaga SBISIETCS TMPECTABICHHE KOMITBIOTEPHOH ITPOTpaMMBbI
TEPMOJIMHAMHYECKOTO MOJAETUPOBAHUS ISl ONPENENICHUsI COCTaBa U CBOMCTB IPOHM3BOJBHBIX
CHUCTEM, KOTOpasi MOXKET OBITh YCTaHOBJEHAa Ha pabodeM MecTe JH00ro HccieaoBaTeNs U
JOCTyNHa Onaromaps MpOCTOTe (OPMYIMPOBKH MpOOJIEeMbl U yIOOCTBY IpEACTABICHHS
Pe3yIIbTaToB.

B ocHOBY HMCIIOTB30BAaHHOTO METO/1A TIOJI0KEH MPUHIIUI MAKCUMYyMa SHTPOIIHUHU, KOTOPBIN
CIIpaBeUIUB B COOTBETCTBHU CO BTOPBHIM HAYaJIOM TEPMOIMHAMHKH ISl JI000H PaBHOBECHOM

CUCTCMbI HC3aBUCUMO OT ITYyTH, [T0 KOTOPOMY CUCTCMaAa JOCTHUIJIa PABHOBCCH.
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rae Si(p') - SHTpPONHsS I-TO KOMIIOHEHTa Ta30BOH (a3bl NMpH TOM MapIHAIBLHOM JaBICHUH
pi =RyTn;j /v, KOTOpoi OH OyIeT HMETh B PaBHOBECHOM COCTOSIHUU; S — osHTpomHA
KOHJICHCUPOBAaHHOM (a3bl | , 3aBUCSIIAS TONBKO OT TEMIIEPATYphl; V - YICIbHBIH 00beM BCeit
CHCTEMBI; S - CTaHJapTHas SHTPONHs i-TO KOMIIOHEHTA Ta30Boil (hasbl Mpu Temneparype T u
JaBJICHWH, paBHOM | u3.aTm.

OmnpeneneHyue MapaMETPOB PaBHOBECHOIO COCTOSHUS 3aKIOYacTCd B HAXOXKACHUU
3HAYEHUH BCEX 3aBUCUMBIX INEPEMEHHBIX, BKJIIOYas 4Hcila MOJIEH KOMIIOHEHTOB M (a3, Ipu
KOTOPBIX BEJIMYMHA S JOCTUTaeT MakcumyMa. lIpum OThICKAaHMM SKCTpeMyMa Ha BEITUYMHBI

UCKOMBIX HEU3BECTHBIX HAJararoTCs JOINOJIHUTENIBbHBIE CBSA3H, OTPAXKAIOLIME YCIOBUSA
CYILIECTBOBaHMSA CHCTEMBI: IIOCTOSHCTBO TIIOJIHOM BHYTpEHHEW »Hepruu, HOO CcUCTeMa IO
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YCIIOBUIO ABJIACTCA I/ISOJIHpOBaHHOﬁ, IOCTOAHCTBO MACChl XHMHYCCKHUX OJICMCHTOB JJIA

SaMKHYTOﬁ CHCTCMBI U yCIIOBHUC 06]].[6171 BHGKTPOHefITpaJIBHOCTI/I.
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B pesynbprare, s HaxXOXKAEHUS COCTaBa U CBOWMCTB IPOM3BOJIBHOM KOMIIO3HUIIMH,
COOTBETCTBYIOIIUX COCTOSIHUIO MaKCHMMyMa 3JHTPONHH YCIOBHO H30JUPOBAHHOM CHCTEMBI
HE0OXOIMMO pelIaTh HEeIMHEHHYI0 CUCTEMY YpaBHEHUH
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OOumii  xapakTep TIOCTAaHOBKM  3aJa4d  MOJEIMPOBAaHUS  MO3BOJMJ  CO3/aTh
MHoOro1eneByto nporpammuyto cucreMmy TERRA, nenbio KoTOpoil siBIsieTCs OmpeneseHue
coctaBa (a3 M XapaKTEPUCTUK PABHOBECHOI'O COCTOSHHS NMPOU3BOJIBHBIX cucTeM. [Iporpamma
pazpaboraHa s TepcoHaNbHBIX 32-paspsaaHbix IBM  PC-coBMecTHMBIX KOMIIBIOTEPOB,
paboTaronmx MoJ yrnpaBieHueM onepanuonHoii cucreMbl Windows95/98/NT/2000.

XuniecKkoe H ansmme PAaBHDBECHE MHOIOKOMIIOHEHTHBIX CHCTEN
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[TporpammHBIi MHTEp(ENC CHPOSKTUPOBAH TaKMM 00pa3oM, YTOOBI MaKCHMAlIbHO
YIPOCTUTh ONHCAHWUE CHCTEMBI M YCIOBUH ee cymecTBoBaHus. CopepikaHue XUMHUYECKUX
9JIEMEHTOB 3aJa€TCSl MX MAaCCOBBIMH WJIM MOJBHBIMH YacTAMH, JHOO MAacCOBBIMH YacCTSIMHU
NPOCTBIX BELIECTB, U3 KOTOPBIX MEPBOHAYAIBHO OOpa3zyeTcs cucTema. YCIOBUS, PU KOTOPHIX
TpeOyeTcss HaliTH mapamMeTpsl PaBHOBECHOTO COCTOSHUS, MOTYT OBITh 3aJaHbl 3HAUYCHUSIMHU
110001 mapsl mapaMeTpoB M3 YHUCNA CIEAYIOUIMX IIECTH: JABJICHUE, TEMIIEpaTypa, yAeIbHbIHI
00beM, OSHTPONMS, OHTAIBNUS, BHYTPEHHSS »SHeprus. braromaps BBICOKOH CKOPOCTH
BBIYUCIICHUH MMEETCs BO3MOXHOCTH B IpeJiesiaX OJHOTO 3a/laHHsl MPOBOJUTH CEPHIO PACUETOB,
3a7aBasi 7|0 CTa 3HAYCHUI MapamMeTpa paBHOBECHS.

HaGop kommnoHeHTOB (a3, paccMaTpUBaeMBblil B XOJ€ KaXIOr0 pacueTa, OoIpenesercs
COACP)KUMBIM 0a3bl TaHHBIX TEPMOAWHAMUYECKHMX CBOICTB HHAMBHAYAJIbHBIX BEIIECCTB.
BriOuparorcss Bce COEQMHEHHUS, KaKHe TOJBKO MOTYT OBITh 0Opa3oBaHbl M3 XUMHUYECKUX



DIIEMEHTOB, BXOIIIUX B cuUcTeMy. lIpenycMoTpeHa BO3MOXKHOCTH B XOJE HCCIIEIOBAaHHNA
KOPPEKTHPOBATH 3TOT HA0OP U MO KEJIAHHIO MOJIb30BATENs JIMOO MCKIII0YATh U3 PACCMOTPCHHUS
T00BIE COCTUHEHMS, THOO BRIOOPOYHO (POPMUPOBATEH CITUCOK BEIIECTB, BKIIOYACMBIX B pacyer.

[Tocne 3aBepiieHHUs BCEX BBIUUCICHHM, 3aJJaHHBIX MCXOJHBIMHU JaHHBIMHU, PE3YJIbTAThI
pacueTa paBHOBECHOTO COCTaBa W CBOWCTB OTOOpaKalOTCS HAa JKpaHEe B BHUAE TPapUKOB H
TabNuUI, MOTYT OBITH COXpaHEHHI B (Qailyie Ha AMCKE WM HamevataHsl Ha npuHTepe. CoctaB ¢a3
MOYET OBITh MPEJICTABICH B Pa3MEPHOCTH MOJIB/KT, MOJIbHBIE JOJIH, OOBEMHBIE JI0JIA, MACCOBBIC
JIOJI, TIApIUAIbHBIC JTaBICHUS OOBEMHBIC KOHIICHTpAIMH. PaccunThIBaeMble XapaKTEPUCTHKH
COCTOSIHUSI BKJIIOYAIOT B ce0si TEPMOAMHAMHUYECKUE IMapaMeTPbl COCTOSIHUS M TPAaHCIIOPTHBIC
CBOWCTBA CUCTEMBI: JTABJICHUE, TEMIEpaTypa, YACIbHBIA 00beM, SHTPOIIUS, MOTHASI YHTAJIBITHS,
NOJTHAsE BHYTPEHHsSI DJHEPrusi, CyMMapHOE YHCIO MOJIH CHCTEMBI, 3aMOpPOKEHHAs W
pPaBHOBECHAs TEIUIOEMKOCTh CHCTEMBI, OTHOIICHUE YJIEIBHBIX TEIUIOEMKOCTEH, N300apHUCCKHI
K0d(pdunmeHT 00BEMHOr0 pACIIMPEHUs; W30XOPUYECKHHA TepMHYecKHid KodhduimeHt
JIABJICHUS; M30TEPMUYECKast COKMMAEMOCTh, ra30Bast MOCTOSIHHAS, KOA((MUIIMCHT JMHAMUYCCKOM
BSI3KOCTH, KOO(PPHUIIMEHT TEIUIONMPOBOAHOCTH, YUCIO [IpaHnTis, paBHOBeCHas CKOPOCTh 3BYKa,
MaccoBasi JI0JIsl BCEX KOHJICHCHUPOBAHHBIX (pa3 CUCTEMBI.
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MHorooOpa3ue UcclieyeMbIX CUCTEM M0 XUMHUYECKOMY COCTAaBY M CTENEHM CI0KHOCTHU
3a4acTyl0 CTaBUT 3a7auyy pacIIMpeHHusl 0a3bl JaHHBIX CBOWCTB MHAMBHYaJIbHBIX BELIECTB U
YTOYHEHMSI PAHEE BHECCHHBIX TEPMOXHMHUYECKUX U TEPMOJUHAMMYECKHUX XapaKTepUCTHK. [l
pemeHust 3Tol MpoOieMbl co3faHa comnpspkeHHas ¢ mporpammoit TERRA cmpaBounas 6asza
JaHHBIX, COJEpJKallas B HACTOAIMH MOMEHT cBoWcTtBa okono 3000 coenuHeHWil B
ra3o00pa3HoM, KOHJIECHCHPOBAHHOM W MOHH3MPOBAHHOM COCTOSTHHH. OCHOBY 3TO# 0a3bl TaHHBIX
COCTaBJIAIOT CBEJCHMS M3 CUCTEMAaTH3MPOBAHHBIX OTEYECTBEHHBIX M 3apyOEXHBIX CIPaBOYHBIX
pykoBojactB [1,2], a Takke coOpaHHas B TCEYCHHWE MHOTHX JIeT WHpoOpManus u3
CHELMAIN3UPOBAHHBIX U IEPUOANYECKUX U3TaHHM.

[Ipobnema onepaTHBHOTO pacHIMpeHusi 0a3bl JAHHBIX W YTOYHEHHS paHee BHECEHHBIX
CBOWCTB, a TaKXKe HCKJIIOUYEHMs OIIMOOYHBIX JAHHBIX PELIeHa IyTEeM CO3JaHMs CleHUaIbHON
cepBucHoil mporpammbl INFO. Dta mporpamMma C 1e/Ibl0 KOHTPOJIS TO3BOJIIET OTOOpa)kaTh
CBOMCTBA JII0OOI0 MHAMBUAYAIbHOTO BellecTBa B rpaduueckoil u tabmuuHoi ¢opme. Kpome
TOT0, MPEIYCMOTPEHbI QYHKIUH yJIaleHUs, 100aBICHHs, U3MEHEHUS] U BOCCTaHOBJIEHMs. JIto0as
Moaudukanus 0a3zbl JaHHBIX ¢ Momouibio nporpaMMmel INFO koHTposiMpyercss BCTPOCHHBIMU
CpEJICTBaMU pa3rpaHUuEHUs IPaB JOCTyNa



2 CnpaBoyHME MO CBOACTEAM HHAMBMAYaNbHLIX BEWECTE [ _ [
Hug uuonendyaisioo eerjecmad:  IrSi2(c) Crucax
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B 6a3ze maHHBIX Ui KaXIOro WHAMBUIYalbHOTO BelIeCTBA (B KOHJIEHCUPOBAHHOM,
ra3000pa3HOM U HOHHU3UPOBAHHOM COCTOSTHUH) XPAaHHUTCS SHTAJIBINS 00pa30BaHUs U MOJIUHOMEI,
OIMCBIBAIOIIME 3aBUCUMOCTh MpHUBeneHHOM »sHeprun ['ubbca ot Ttemnepatypsl. Kpome
TEPMOJIMHAMHYECKUX CBOMCTB TSI KQXKJOTO Ta3000pa3HOTO BEIIECTBA B 0a3¢ JAHHBIX XPaHSATCS
3HayeHus1 napamerpa Jlennapa-/xonca (LLltokmaiiepa). OHU MCHONB3YIOTCS JUISl BBIYUCICHUS
CBOWCTB TEPEHOCA — BSI3KOCTH M TEIUIONPOBOTHOCTH. J[JIsi BEMIECTB B KOHICHCHPOBAHHOM
COCTOSIHUM B 0a3y 3aHECEHBI CBEIEHUS O MOJIIPHOM Y/IEIbHOM 00BEME, UTO JAAaeT BO3MOXKHOCTh
YUUTBHIBATh BIUSHHE COOCTBEHHOrO0 OO0BEMa, 3aHMMAaeMOI0 KOHJCHCHPOBAHHOW (a3oi, INpH
OTpeIeIeHUuH MapaMeTPOB PABHOBECHOT'O COCTOSIHHUS.

Hwmwxke B kauecTBe mpuMmepa MPHUBEAEH BHJ OKHA, COJACPXKAIIETO OTOOpakKeHUE CBOWCTB
BBIOpaHHOTO BeleCTBa B rpaduueckoi u TabandHoi Gopme.
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