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AHHOTALIUA:

B crarbe ommcana cucTtemMa aBTOMaTH3MpOBaHHOrO pacueta a anamuza (ACTPA),
pa3pabotanHas Ha kadeape Teopuu aBurareneir CaMapcKoro rocy1apCcTBEHHOIO a3pOKOCMUYECKOTO
yauBepcuteTa umenu akagemuka C.I1. Koponésa. Onucansl €€ (yHKIIMOHATIbHBIE BO3MOXKHOCTH U
TEXHOJIOTHS (POPMHUPOBAHHSI MATEMATHICCKUX MOJIEIICH ra30TypOMHHBIX JABUTATENCH ISl PEIICHUS
Pa3IMYHBIX 33/1a49 KOHLENTYAJIbHOTO MMPOCKTUPOBAHMUS.

KuroueBble cj10Ba: cucrema aBTOMaTU3UPOBAHHAS, PACUET TEPMOTa30JMHAMHYCCKHIA, aHAJIN3,

JIBUTATeNb ra30TypOUHHBIN

BBenenune

Bricokast 3¢d@exTUBHOCTh 3KCITyaTalliM JIeTaTeIbHOTO amnmapara 3akjaJblBaeTcsl MHpH
IIPOCKTUPOBAHUM €r0 CHIIOBOM YyCTaHOBKHU. [IpoekTrpoBaHuMe HOBOIO IBMUIaresss HAauMHACTCS C
BbIOOpa MapaMeTpoB pabouero IMpolecca: TeMIeparypsl Ta3a mepea TypOMHON; CyMMapHOMH
CTEIICHU NOBBIIICHUs JABJIEHUS B KOMIIPECCOPE; CTENEHU JIBYXKOHTYPHOCTH JABUIATENs; CTEIECHU
MOBBIIICHHS JaBjieHus1 B BeHTuisiTope (B cimydae TPJI/]). Beibopy 3Tux mapamMeTpoB mpeaiiecTByeT
OIIpEEIICHUE UX ONTUMANbHBIX 3HaueHUH. C MO3ULNN CHCTEMHOIO MOAX0/1A B KAU€CTBE KPUTEPUEB
ONTUMH3AIMU HE MOTYT OBITh MPUHATHI KpUTEPHH 3(H(HEKTUBHOCTH IBHUraTessl, TAKUE KaK OOt
KII/I, ynenpHBIN pacxon TOIUIMBA WM YAEIbHAs Macca, HOCKOJbKY JIBUTATENb SBIISIETCS COCTaBHOU

4acThIO CHCTEMBI 00Jiee BHICOKOTO UEPAPXUUYECKOTO YPOBHS (CaMoJIeTa), U OLEHUTh ONTUMAJIbHOCTh


http://www.mai.ru/science/trudy/

€ro MmapaMeTpoB MOXKHO TOJBKO MO KpUTEpUsAM 3((EKTUBHOCTH CHUCTEMBI 3TOTO YPOBHS, T.€. IO
CaMOJIETHBIM KPUTEPHSIM.

3agavya onTUMH3AIMU U BEIOOpa HanboJiee paroHaIbHBIX MapaMeTpoB pabodero mpouecca
JIBUTATEISl C YY4ETOM HA3HA4YEeHUS M XapaKTEPUCTUK JIETAaTEIFHOTO ammapara sSBISIETCS OIHOU W3
BOXKHEHIINX M CIOXKHBIX. be3 HCIonp30BaHMs BUPTyaJdbHOM Moaenu pabouero mpouecca [T/
pelIeHre YKa3aHHOM 3a7a4d MPEJCTaBISETCS TNPAKTUUYECKH HEBO3MOXKHBIM. Takas MoJelnb
chopMupoBaHa Ha OCHOBE pa3pabOTaHHOM Ha Kadeape TEOpUH JBUTATENeH JIeTaTeIbHBIX
armaparoB CAE-cuctemsr «<ACTPA»[1].

ABTOMaTH3MpOBaHHAs CHCTEMa TepMorasoquHamuueckoro pacdera u asanuza (ACTPA)
ra30TypOMHHBIX JBUTATENICH U YPHEPTETHUECKUX YCTAaHOBOK IPEACTABISIET COOOH MHTETPUPOBAHHYIO
cpeny Ul COBMECTHOTO peIleHHs 3a/1ad Ha4aJbHOTO dTana npoekrupoBanus [T/l moObIX THIIOB U
cxeM. Mcnonp3oBanue cucremsl «ACTPA» mo3BoseT noBbICHTh 3()(EKTHBHOCTD, COKPAaTUTh BPEMs

CO3aaHuA ABUIaTC/iA 1 YMCHBIIUTD CTOUMOCTD €TI0 JKU3HCHHOT'O UKJIA.

Ha3naueHnue U KOHUENUMs MOCTPOEHUSI ABTOMATU3UPOBAHHOM cucTeMbI«ACTPA)

OcHOBHOW 1ENBI0  Pa3pabdOTKH CHCTEMBl SIBISAETCS TOBBIMIEHHE A(PPEKTHBHOCTH,
COKpAIllCHUE BPEMEHU CO3/IaHMS IBUTaTENs U YMEHBIICHHE CTOUMOCTH €r0 )KM3HEHHOI'O [IUKJIA.

dopMHpOBaHUE BHUPTYaJIbHONM MOJAEIM HCCIEILYEMOIO [BUTATelIsl M pEIIacMOW 3ajadu
IIPOEKTUPOBAaHUA B aBTOMaru3upoBaHHoU cucreMe «ACTPA)» ocylecTBIsSeTCs 10 yHUBEPCAIbHBIM
OpUHIUIAM. B COOTBETCTBHHM C TEOpPHEW CHUCTEMHOTO aHalM3a MOJAEIb IMPEICTaBIsIeT U3 ceds
COBOKYITHOCTb B3aMMOCBSI3aHHbBIX 3JIEMEHTOB. DJIEMEHTBI MOTYT OIKCHIBATh MPOLIECCH B OCHOBHBIX
y3J1ax JABHTraTesl, YCIOBHUsS BHEIIHEH Cpezbl, BHINOIHATH BCIIOMOraTelbHble (PyHKIMM, Hampumep,
pacueT OCHOBHBIX JaHHBIX ABUrareis. KaxIplil U3 2JIEMEHTOB CONEP)KUT NEPEUYEHB [1apaMETPOB, a
TAaK)K€ CCBUIKY Ha (YHKIUIO, KOTOpas peajau3yeT ajiropuTM pacueTa 3HAYEHUH BBIXOIHBIX
apaMeTpoB B 3aBUCHUMOCTH OT 3HAUYEHUN BXOIHBIX mHapaMeTpoB. CBA3UM MEXIy 3lIeMEHTaMu
MIO3BOJISIIOT MCIOJIB30BAaTh 3HAYECHMsI IapaMETPOB, PACCUUTAHHBIX B OJHOM M3 D3JIEMEHTOB, B
Ka4eCTBE BXOAHBIX JAHHBIX JJI pacuyera Apyroro JIeMEHTA.

B cBoro ouepenp, co3maHue >IEMEHTOB M J00aBJICHHE MX B MOJENIb OCYIIECTBISETCS C
MOMOIIIbI0 OMOIMOTEKH (QPYHKUMOHAJIBHBIX MoOAyned. Moaynu SBJISIOTCS NPOTOTHIAMH  JUIs
OJHOTUITHBIX 3JIEMEHTOB, M MMEHHO B HHUX 3ajJ0KeHa HH(OpMalus O TMepedyHe IapamMeTpoB
AIIEMEHTA, a TAaKXKe B BUAE (PYHKIIMU peaqu3yeTcs alrfOpUTM pacueTa.

Jlia noctpoenuss BupryanpHo Monenu ['TJl aBromarusupoBanHas cucreMa «ACTPA»
COIEPKUT MOAYIIH, MOACIUPYIOLIHE:

L4 BHCIIHUC YCJIIOBUA,



®  BXOJIHOE€ YCTPOICTBO;

®  KOMIIpECCOD;

®  BEHTUIATOP;

e  KaMepy CropaHus;

e (opcaxHy0 KaMmepy;

®  Tra3oBYIO TYpOUHY;

®  JI03BYKOBOE€ BBIXOJHOE YCTPOMICTBO;

®  CBEPX3BYKOBOE COILIO;

®  [IEPEXOAHBINA KaHAI,

e  KaMepy CMELIEHUs;

e  0TOOpHI;

®  BUHT;

®  CyMMaTrop MOLIHOCTH;

®  TCIJIOOOMCHHUK;

®  TApOBYIO TypOHHY;

®  [IApOreHeparop;

®  BOJSHOH HAcoC;

®  BOJISHOM KOHJEHCATOP.

Jnst xaxgoro u3 oOcHOBHBIX y310B [TJ[ B 3aBucMMocTH OT crneuupukd 3agad
TEPMOTra30AMHAMUYECKOTO MPOEKTUPOBAHUS MOTYT HCIOJIB30BAaThCSl Pa3jIMYHbIE BapUAHTHI
MOJyJIEH, HAIpUMEpP, BAPUAHT U UCIIOIb30BaHUS B MOJEIAX IIPOEKTHOIO pacyeTa U BapUaHT I
WCIIOJB30BaHUS B MOJENSAX BBINOJHEHHOro asurarens. KpoMme Toro, Moaynu MOTIyT HUMETh
BapUaHThl B 3aBUCUMOCTH OT Tuna anemeHTa [T/, HampuMep, BapuaHTHI U1 HEOXJIAKIAEMON U
oxJaxkaaeMon TypOuHsl. VIMeroTcs MOAylu, KOTOpbIE MTO3BOJISIOT MOAEIUPOBAaTh BCIIOMOTaTE/IbHbBIE
ANIEMEHTHI, JMOO pPacCUMTHIBATh MapaMeTpbl JBUTaTens B LeioM. Takum oOpa3oMm, B cHCTEME
«ACTPA» M0oxxHO chopMUpOBaTh BUPTYaIbHYI0 MOJAETIb PA3IMUHBIX PEAlbHBIX U MEPCIEKTUBHBIX
I'TH.

Peanu3anuu anropuTMOB pacyeTa OCHOBHBIX Y3JIOB, 3aJI0)KEHHBIX B COOTBETCTBYIOIIHMX
MOIYJISIX, IIUPOKO HCIIOJIB3YIOT BCIIOMOTaTeNIbHBIE MPOLEAYPHI U pacueTa ra3oAMHaMUYECKUX U
TEPMOAMHAMUYECKUX (DYHKIMH, SIEMEHTAapHBIX TEPMOJMHAMUYECKHX IPOLECCOB, MapaMeTpoB
ra3oBOro MOTOKa B MPOTOYHON YaCTH C UCIIOJIb30BAHUEM MaTeMaTU4YeCKUX Mojesell pabodero tena
Y TOILINBA.

Maremarudeckas MOJEIb pa60qer0 TCJIa OIIUMChIBACT 3aBUCHUMOCTD TCHJ'IO(I)I/BI/I‘-ICCKI/IX
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CBOMCTB OT TeMmIeparypbl M cocraBa rasa. lIpu 3ToM cocTaB ra3a XapakTepU3yeTCs MAacCOBBIM
COOTHOIIICHUEM OCHOBHBIX KOMIIOHEHTOB: a30Ta, KUCIOPO/AA, YIIIEKHCIIOrO raza, BOJASHOIO Mapa u
aproHa; aHaJOTHYHBIM 00pa3oM, COCTaB TOIUIMBA 3a/la€TCi OTHOCUTENIBHBIM MAacCCOBBIM
COJIEp>KaHNEM aTOMOB YIIIepoJia, BOAOPO/a U KHCIOPOAA B €r0 XUMHYECKOM COCTaBE.

Monenb aBurarens, COCTaBIE€HHAs U3 AJIEMEHTOB, MO3BOJSET BBIMOJHATH TOJBKO MPSIMOMN
MOCJICZIOBATENIbHBIN pacyeT, MOCKOJIbKY C MaTeMaTUYeCKOW TOUYKH 3PEHHUS MPENCTaBISET COOOMU
Habop ¢opmyn. Jlng HacTpOWKH MOJAENW JBHUraTelis Ha pelleHHe KOHKPETHBIX —3ajady
IIPOEKTUPOBAHMS UCOIB3YIOTCS CIIELMAIBHBIE MOYJIN — MOAYJIH Ollepaluil.

Monyns «CornacoBanuey npeaHa3HayeH sl OpraHu3alii PeIIeHHs] CUCTEMbI HEJIMHEHHBIX
ypaBHEHUN B Cilyyae, KOTrJa HE BCE BXOAHBIC MapamMeTphl AJIEMEHTOB M3HAYaJIbHO M3BECTHBI WIH
3a/laHbl, a HA BBIXOJIHBIE MApaMETPbl, COOTBETCTBEHHO, HAJIOKEHBI OTPAHUYEHUS B BUJIE€ PABEHCTBA
KOHKPETHBIM YHCJIOBBIM 3HAUEHUSIM WM 3HAYEHUsAM JpYruX IapaMeTpoB. PemieHue cucTemsl
YPaBHEHUU OCYIIECTBISETCS C MOMOINIbI0 MomupummpoBanHoro meroaa Heiotona. Heobxomumo
MOTYEPKHYTh, 4TO MpeumyiiecTBo cuctembl «ACTPA» 3akimodaeTcst B TOM, 4TO MOJIH30BATEIIO MPU
dbopmupoBanuu mozaenu ['TJ] He HYKHO B SIBHOM BUJE OINHUCHIBATH CUCTEMY HABA30K U YKa3bIBATh
BapbHUpyeMble MepeMeHHble. J[0cTaTOuHO yKaszaTh CHoco0 OmpeaeNeHUsl MapamMeTpoB SJIEMEHTOB
(paccuuThIBaeTCs, 3aaeTCs MOJIb30BATENEM, CBS3aH C ApPyruM mnapamerpoMm). Eciu ykasbiBaercs,
YTO BXOJHOM TMapaMeTp OMNpeAessieTcss NyTeM pacdyera, OH AaBTOMAaTHYECKU CTaHOBUTCS
BapbUpYyEeMbIM MapaMeTpoM. Eciau BBIXOAHOMY MapaMeTpy 3aaHO KOHKPETHOE YMCIIOBOE 3HAYCHHE
WM OH CBSI3aH C IPYTUM [apaMeTpOM — aBTOMAaTUYEeCKU (POPMUPYETCS HEBSI3KA.

Monyns «OnTuMu3anus» TMO3BOJSET HAXOAUTh ONTHUMAJbHOE COYETAaHUE MPOCKTHBIX
MEePEMEHHBIX (ONITUMU3UPYEMBIX MAPaMETPOB) U3 YCIOBHUSI MUHUMYMa UM MaKCUMyMa TMapameTpa,
BbIOpaHHOTO B KadecTBe 1eneBoi ¢pyHkiuu. [louck pemenus ocymiecTiusercs MetoaoM Hemaepa-
Muna (medhopMupyeMoro MHOTOTpaHHUKA). J[7s BBIMOJIHEHHs] YCIOBHOM ONTHMH3AIlMM Ha BCE
YHCIIOBBIE TAPAMETPBI MOJIEIM MOTYT OBITh HAJIOXKEHBI OTPaHUYCHHUSI.

Monyne «TaOynsiiusi» peanu3yer HCCIeAOBaHHE MOJEIN OOBEKTa IyTEeM BBIMOJTHEHUS
CEepUU PaACUETOB MPHU PA3IMUYHBIX 3HAYCHHUSIX UCXOMHBIX JaHHBIX. B 3TOM ciydae st BBIOpaHHBIX
MapaMeTpoB YKa3bIBAe€TCs, YTO OHHU SABISETCS TaOyIMpyeMBIMH M JUIsI HUX 3aJaeTcs Tabmuia
3HAYCHU M.

COBOKYITHOCTh B3aMMOCBSI3aHHBIX DJIEMEHTOB W MOAYJICH OIepanuid MpeacTaBisieT co0oit
MOJIENb 33J]auy, pelIaeMoil ¢ UCIOIb30BaHUEM MOJENN UCCIIeAyeMOoro ABUrarens. Monenb 3a1auu,
B CBOIO Ouepellb, MOKET KOMOMHHUPOBATHCS C MOJAENSMU JIPYTHX 3a/lad, TEM CaMbIM, BO3MOXXHO
co3faBaTb MOJEIM KOMIUIEKCHBIX 3aJad C AaBTOMAaTHMYEeCKOW TMepefayed JaHHBIX MEXAY

noasagadyaMHu.



Bce onepanyu no GopMUpOBaHHIO BHPTYaJbHOW MOJENN JBUTATENS W peliaeMoil 3aiadu:
no0aBlIeHUE »HIEMEHTOB U OIepaluil, 3aJaHue CBA3eH MeXIy I[apaMeTpaMH 3JIEMEHTOB,
PENaKTUPOBAHKUE 3HAUEHUHN MCXOIHBIX NAHHBIX U T.JI., OCYLIECTBIISIOTCS B HHTEPAKTUBHOM PEXHUME

C TIOMOIITLI0 BCTPOSHHBIX CPEACTB, peain30BaHHBIX B Buie 0nbmuoreku «CARCAS.

@OyHKIHOHAIBHBIE BO3MOKHOCTH aBTOMAaTH3UPOBaHHOM cucteMbl «KACTPA»

ApromaruzupoBanHas cuctema «ACTPA» obnagaeT cieayrommuMi BO3MOKHOCTSMH:

e (dopMupoBaHUE MOJENCH ra30TypOMHHBIX JBUTATENed M SHEPIeTHYCCKUX YCTaHOBOK
MIPOU3BOJIBHBIX CXEM, B TOM YHUCJIE€ CO CIIOKHBIMH M KOMOMHUPOBAHHBIMH ITUKJIAMH;

®  JCIOJIb30BAaHHME XapPaKTEPUCTHK Y3JIOB;

®  pacyeT JBHUTrareseii C OJHOBPEMEHHBIM ITOJIBOJAOM Pa3IUYHBIX TOILIUB;

®  BBINOJHEHUE TPOCKTHOTO PACUeTa;

®  pacyeT KCIUTYaTallMOHHBIX XapaKTEPUCTUK

®  ONTUMH3ALUA MIPOCKTHBIX MAPAMETPOB JBUTATENSA, B TOM YHCIIE TI0O KPUTEPHUSM OIICHKU
3G (HEKTUBHOCTH CUCTEMBI JIETATEIBHBIN anmapar-ABUrareib;

®  ONTUMH3ALHUA IKCIUTYaTAIIMOHHBIX XapaKTEPUCTHK;

®  MOJEIMPOBAHHUE MOJICTHOTO ITUKJIA U JP.

Takum oOpazom, cucrema «ACTPA» sBiseTcss KOMIUIEKCHOHW, YHUBEpCaIbHON

aBTOMAaTH3UPOBAHHONW CHCTEMOH, OXBaThIBAIOIIEH BECh IHMKJI TEPMOTra30JIMHAMHYECKOTO

IMPOCKTUPOBAHUA Fa30Typ6I/IHHOFO JABUTATCIIA, 4 TAKXKE €TI0 TepMOFa3OHHHaMquCKOﬁ JAOBOJKH.

TexnoJsiorust popMupoBanusi BUPTyaaIbHBIX MoeJIeil padouyero npouecca I'T/{ pasan4HbIx

THUIIOB U CXEM

IIponiecc  opmupoBaHus  BHUpTyadbHOM Moaenu pabouero mpouecca [T B
AaBTOMAaTU3UPOBAHHOW CHCTEME TepMOrazoliHaMu4eckoro pacuera u aHanuza «ACTPA» Bkitodaer
B ce0s1 HECKOJILKO 3TAIOB.

1.®opmyaupoBKka 3a1a4M 1J1s1 POPMUPOBAHUA MOJEJIH ABUTATEJIS.

B 3aBucuMoOCTH OT MOCTAHOBKHM 3aa4u (pOpMUpPYETCs IepeueHb UCXOHBIX JJAHHBIX, a TAaKXkKe
MPUHUMAETCS pelIeHre 00 UCITI0Ib30BaHNU B MOJIENIM COOTBETCTBYIOLINX TUIIOB 3JIEMEHTOB.

s yno6crBa B cucteme «ACTPA» snemeHThl pa3OMTBI Ha YETHIPE OCHOBHBIE T'PYIIIbI
(pucynok 1):

® DJIEMEHThl NPOEKTHOTO pacyeTra MpU TOCTOSHHON TEIUIOEMKOCTH (YHpPOIIEHHbII

IIPOEKTHBIN pacuer);

® DJIEMEHTHI MPOEKTHOIo pacueTra (MHKEHEPHBbIH MPOEKTHBIM pacdeT MpH MEepeMEeHHOM
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TEIIOEMKOCTH pabouero Tena);

® DIEMEHThl  «3aBSI3KM»  BBIIOJIHEHHOIO  JABMrarenss  (IPOEKTHBIM  pacuer ¢
00pa3MepUBaHUEMXApAaKTEPUCTUK y3JI0B, 3aJaHHBIX B OTHOCUTEJIBHOM BHUJE, H
pacueToM IUIOIIAJIel XapaKTEPHbIX CEYEHUN);

®  DJIEMEHTHI pacueTa XapaKTEPUCTHK.
ACTPA-4.0-alpha-10 (carcas-1.0-alpha-10)
5 MOmENL | PAcuET | PE3YMIBTATH

003MeMEHTOR NoGagneHne NoaIneMeHTa

g Brfepute TUA NOA3INEMEHTA: OnucaHK
il — =

— | |||[=d 3nemenTol npoekTHOro pacueta Nnpu Cp=const |~
[ 3neMeHTel NpoeKTHOrD pacyeTa

— || |3 3neMeHTH "2aBA3KKM" ERINOAHEHHOID ABMIATENA
T |j|3)'leru|-?_'HTbl pacyeTa xapaKTepMCde

. 4 D] MOOENE OB BERTA

o [y MOAENb MPOLLECCA

o D BHeWwHWe yenoeWa

b 4 D BxofHoe yeTpoMWCTED

o [ Komnpeccop

D Komnpeccop (¢ oTBopamn)

[y BeHnTunaTop

D Kamepa cropaHwa

D Kamepa cropaHwa (oxn, TBA)

D Kamepa cropaHwa (oxn, TBA, THA)

D Kamepa cropaHwa (oxn, TBA, TCA, THA)

D Kamepa cropanHma (oxn, TBA, TCA, THA w CT)
[y TypbuHa

[ TypbuHa (oxn.)

D TypGuHa TEO (oxn.)

Pucynox 1 — I'pymimiel anemenToB it popmupoBanust monenu I'TJ]

2.3anycKk mMporpaMMHOro KoMILJIeKca.

B mamke mnporpaMMHOTO KOMILIEKca 3amyckaercss Qaiin astra.jar. HcnoiaHeHue
MporpamMMbl  OCYILIECTBIIIETCS B BUPTYyaJdbHOM MamumHe Java, Mo3TOMY HEOOXOAMMO HaJIH4ue
YCTAaHOBJICHHOM Ha KOMIIbIoTEpe cpenbl ucrnoiaHeHus Java (JRE).

B omepannonnoii cucreme Windows 3amyck MpOrpaMMHOTO KOMIUIEKCA OCYIIECTBISETCS
Tak)ke, Kak M 3amycKk OOBIYHOro HcronHseMoro (aiina. B omepamuonnoil cucteme Linux 3amyck
OCYIIIECTBIIAECTCS U3 OKHA TEPMHUHAIa KOMaHIOM «java -jarastra.jar.

[Tocite 3amycka TpPOTPaMMHOTO KOMILIEKCA TOSBISACTCS HaYalbHOE OKHO, BHEUTHUH BHJI

KOTOPOTO MPEACTABJICH HAa PUCYHKC 2.



- ACTPA-4.0-alpha-10 (carcas-1.0-alpha-10)

WafnoHel 3anay Onucanne

LI MpoexTH pacueT npn Cp=const
S
CyTPao 16
CyTPO 2-6
CyTPO 3-8
CyTPO® 1-6
CyTPac 2-6
CyTPa® 3-8
yTPaon 1.
CyTron 2-e
CyTron 3-¢
CiTPOfcH 1-6
Oy TPOfem 26
Oy TPaOfem 3-8
Y TPandem 1-5
CY TPOAGem 2-3
Yy TPOnGem 3-8
T8O 1-8
yTBO 2-¢
[yTBO 3¢
rrocra-—s
Cirrocra-e
Cirtocr4-e

Pucynox 2 — Bua HaqaibHOTO OKHA MPOTPAMMHOTO KOMILJIEKCA

Ha neBoii manenn otoOpaxaercs nepeueHb JTOCTYMHBIX TOTOBBIX Mozeneit [T/l paznuunbix
TUIIOB U CXeM C(HOPMUPOBAHHBIX I PEIICHUs] TUIOBBIX 3a/1au.

Ha BepxHell maHenu HaxXOASATCA KHOIKHM CO3JaHUS HOBOM MOJEIHM W 3arpy3Kd paHee
chopMUPOBaHHOM MoeH U3 Qaiia.

3. Co3nanue HOBO¥ MOJEJIH.

[Ipu naxkatuu kHonku «Co37aTh HOBYIO MOZEINbY» OTKPBIBAETCA OKHO pEIaKTUPOBAHUS

MozeH (PUCYHOK 3).

A\ ACTPA-4.0-alpha-10 (carcas-1.0-alpha-10)

= | mopeny | ractEr [T PEIVALTATL X

CTPYKTYPA MOOENH

CTMOAEND 3A AN B
[ Onepauyun ]
[ 3nemenTel

Pucynok 3 — Buj okHa mporpaMMbl ¢ HOBOW MOJIENBIO

Ha BepxHeit maHenu HaXOAATCs KHOIIKY /I COXpaHEHUs HHPOPMAITUU O TEKYIIEH MO B

¢aiin, a TakkKe KHOINKH, MO3BOJIIOLIME TIEPEKIouaTh PEXKHUMBI IMPOTrpaMMbl: (POPMUPOBAHUE



MOJCJIH, 3aIllyCK pacucTa U IpOCMOTP pPC3YyJIbTATOB.

Ha neBoii manenu oroOpakaercs IepeBO CTPYKTyphl Mojaenu. [Ipu BIOOpE TOTO MIIM WHOTO

MyHKTa CTPYKTYPBI Ha MIPaBOW MaHEIU 0TOOpaxaeTcst OKHO €ro pelakTHPOBaHUS.

Hanpumep, npu BeiOOpe myHKTa «JIEMEHTB» 0TOOpa)kaeTcs MaHeNb 100aBlIeHus/ yialeHus

3JICMEHTOB B MOJICJb (PUCYHOK 4).

&l

CTPYKTYPA MOOENH

ACTPA-4.0-alpha-10 (carcas-1.0-alpha-10)

=
[E-wonon | e

CNHCOK NOJINEMEHTOR

CIMOOENL 3A4AYA
o [3 Onepauun
3 3nemeHThl

[+]

L]

PE3YMBTATE

[¢=] [&]

[x]

JoGagneHne nogInemMeHTa
BeibepuTe TUN Nog3neMeHTa:

OnucaHue

E‘BHGMGHTE\ NpOEKTHOro pacueTa
[y MOJENE OBBEKTA
[ MOAENE MPOLECCA
[ Brewnne yenoema
[ Bxoanoe yepoiictao
O Komnpececop
D Komnpeccop (¢ oTBopamu)
D BeHTuaaTOp
O Kamepa cropanna
[ Kamepa cropanna
D Kamepa cropaHua (oxn, TEA)
D Kamepa cropanua (oxn, TEO, THA)
[ Kamepa cropanua toxn, TBA, TCA, THA)
D Kamepa cropanuma (oxn, TBA, TCA, THA n CT)
[} TypBuHa
O Typ6Buna (oxn.)
D TypfGuHa TBA (oxa.)
D KaHan
D KEMGPE cMeweHna
[ dopcamnas kamepa
[ fozeykorae suxoaHae yeTpolicTeo
D CEEPXZSB‘,’KOBOG conno
[ Cymmatop mowrocta
D OT6op
[ orbop tx12)
D BuHT
D BuHT
D OTEOA TennoThl
D Mopgog TennoTel

[ 1Iv]

D Mopeon/OTeo TennoThl
Y —nncn
L4 I [»]

4]

YKEKNTE HAZEEHUE NOA3NEMEHTE

\ 1+

Pucynok 4 — IlepeueHb TUIIOB 3JIEMEHTOB

4. lo6aBJieHHE JIEMEHTOB B MO/1€JIb.

B nanenu I[O68.BJ'ICHI/I$I QJICMCHTOB MOACIHN BLI6I/IpaCTCH THUIT 3JICMCHTA, YKAa3bIBACTCA CTO

Ha3BaHHE U HAXKUMAETCs KHOIKA «+». HOBBIN aIeMeHT 0T06pa>1<aeTc;1 B ACPEBC MOJCIN U B CITUCKE

9JICMCHTOB, TIAC MOXHO HU3MCHUTH IMOPAHOK PaCIOJIOXKCHUA DJJICMCHTOB, YAAJIUTh BI)I6paHHI>H71

AJIEMEHT WJIW 3arpy3UTh OTJCIBHBIN AIEMEHT U3 (aia.

Takum o6pazoMm Qopmupyercs 3JIeMEHTHbI cocTaB Oyaymied Moaenu JABHraress

(pucyHOK 5).
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CTPYKTYPA MOJENN

ACTPA-4.0-alpha-11 (carcas-1.0-alpha-11)

57, MOAENL | PACYET

CNUCOK NoJ3NeMeHToR

CINPTRPAA 2-8
o [J Onepauuu
¢ ] 3nemenTsl
BHeWHNE YCNOEWSR
ey
D BeHTnaTop
Gikea
O ke
Ditea
0y THA
D Conno |
D KaHan Il
D Conna ll
[ OcHoerbie gaHHEe

[v]

4]

| [BrewHre yenoema
|| [BY

| [BeHTrnATOR

| [<BA

(ke

| [TBA

JTHA

J|Connol

| [Kanan 1l

Conno Il

|| [OcHoBHEIE BaHHbIE

EpemA pacuera: 57 Mcek

5. @opMupoBaHHe CBsi3eil 2JIeMEHTOB.

[Ipu BbIOOpE 27€MEHTa B JepeBe MOAEIU Ha MPaBOi MaHeNIn 0ToOpa)xaeTcs MepeyeHb BCeX
€ro mapameTpoB. Y KaXKJIOr0 mapaMmeTpa MOKHO OTPEIaKTHPOBATh Ha3BaHHUE, OTMETUTh —OYIeT JIH
OH BBIBOJIUTCSI B TAONHWIE pe3ylIbTaToB, YKa3arh CIoco0, KakuM o0pa3oM OyIeT onpeaemsiThCs ero
3Ha4YEeHHE, a TAKXKe B CIIydae, €Clid 3HaYeHHEe NapaMeTpa sIBIAETCS UCXOTHBIM JaHHBIM I PEIIeHuUs
3a/laud, YyKaszaTh 3TO 3HadeHwe. Kpome Toro, mpu BbIOOpe MapaMmeTrpa Ha HIDKHEW NaHelu

oTOOpaXkaeTcsi ero onucaHue (PUCYHOK 6).

=

CTPYKTYPA MOLENKH

NP TPAA 2-8

o[ CGnepaunn

? Cd3nemenTol
[ Brewnne yenoeua
sy
DEEHTMHRTOp
Dkedl
Gke
Giea
OTHa
DConnoI
DKaHan Il
DConno 1
DOcHoaHme AaHHble

[+]

77| PE3YAIBTATEI

JlobaBneHue NoaINeMeHTa
BrifepuTe TN NoA3NEMEHTE,

OnucanHie

||

dbﬂeMeHTbl NpoeKTHOro pacyeTa

C) MOJENb OB BEKTA

[ MOAENL MPOLIECCA

[ Brewnme yenosna

[ BxogHoe yepoticTeo

O Komnpeceop

D Komnpeccop (¢ oTBopamu)
D BeHTunaTop

[y Kamepa cropannsa

[ Kamepa cropannsa

D Kamepa cropanwa (oxa. TBA)

[¢=|

|% |

DTypﬁmHa
DTypEMHa (oxn.)
DTypEMHa TEBA foxn.)
DKaHan

[ Kamepa emewenna
[ vopeamnan kamepa

4 [l

D Kamepa cropanua (oxn. TBA, TH
D Kamepa cropanua (oxn, TBA, Td
D Kamepa cropanua (oxn, TBA, Td

[»

YKawTe HaseaHne Nog3neMeHTa:

ACTPA-4.0-alpha-11 (carcas-1.0-alpha-11)

|57 MORENL | [ PACHET

| PE3YNBTATEI
L

Pucynok 5 — @opMupoBaHue CIIUCKA IIEMEHTOB MOZEIIH

(e

[v]

i[-Cnmcok napamerpos
H 0G03HaNEHME Bbigoa | Bnok Onpenenenie IHaUEHNE

>|Fabouee Teno[eBA] O [8:LETY [BeHTunATOp] Pafouee Teno[kHI]

< |G[eBA] O pacCcUMTHIBASTCA

< |GleBAlNp.eBA} O PACCUMTHIEARTEA

< [T*[eBA] O PACCUMTHIEARTEA

< |p*1eBA) ] paccunTLiEaRTCA

< |R[eBA)] O paccuMTLiBaeTCA

< [i"[=BA] O paccunTLiBaeTCA

< |m(T*[eBAN O pacCcUMTHIBASTCA

=|mH{ken} [] |anaeTca 12.0
> |n*ikea} [] |zanaetca 0.88

< |Uxea} [ |paccuvruieaetca

< |N{xea} [] |paccuvreieaerca

< |Pabouee Tenolk] O paccyKThIBARTCA

< |G[K] [] |paccuvTeieaetca

< [T*[K] [] |paccuvreieastca

< |p*IK] [] |paccumTeieastca

< [RIK] ] paccunTLiEaRTCA

< |i*[x] O paccuMTLiBaeTCA

R e o T8 1Y | L N P

Pucynok 6 — OkHO pejakTUpOBaHUS CBOKWCTB ITapaMETPOB JIEMEHTA

Ecmm nmapaMeTp MAOJDKCH II0JIy4aTb 3HAYCHHUEC, paCCYUTAHHOC B JPYromM

e fla L]

DIIEMEHTE, TO



HEOOXOIMMO JBOHHBIM «ILETYKOM» Ha sueiike B ctonbie «OrpeaeneHue» BbI3BATh MEHIO C

BO3MO)KHBIMH BapHaHTaMH CII0co0a orpe/iesieHus 3HaYeHU [TapaMeTpa, BHIOpaTh MyHKT «CBs3by», a

B IIOAIIYHKTAX YKa3aTb HAa3BaHUC DJJICMCHTA W IapaMETpa, OT KOTOPOIo 6y,I[€T IIPUHUMATbCA

3HaueHue (PUCYHOK 7).

=

CTPYKTYPA MOLENH

=7, MORENL [ PacuET

| PE2YNBTATEI
L

EINPTPAA 2-6

[ Onepauuu

1 3nemenTrl
[ BHewnme yenoena
iy
DBeHTmnnTop
Cikea
Cike
[ 7BA
LiTHA
DConno\
DKaHan 1}
DConno 1
DOCHOBHb\e OaHHbIE

|

ken

<
<
<
A [[<
(<
<
<
<

[4]

BpeuA pacueTa: 57 MCeK

CNUCOK NapaMeTpoB
; 0603HaueHWe Buigon | Bnok OnpeaeneHue | 3HaueHKe
=|Patouze Teno[eBA] (| CEAZL 4|.|:Rau:u.u£|1qp] Pafiouee Teno [kHI]
< |cleBA) O paccunThigaeTca | 2RAERTCA |
< |GleBAYnp.eBA} (| PACCUMTEIEAETCA z:f;ETu (rabynvpyer ci) JBY—D‘
< [TeBA] U PACCUNTHIERRTCA Bentunatop b ‘Paﬁnuee Teno[s]
< [P7[eBA] [N PaccuHTLIEARTEA Kawan Il | PaBouee Teno[kHA)]
< |R[eBA] (] PACCYMTHIERETCA Conna Il 3 Paﬁnuekenn[kll]
< [i*[eB4] (| PACCUMTEIBAETCA
< [mT*[eBAD (| PACCUMTEIBAETCA
=|m*{ken} [] |zanaerca 12.0
=n*{Kkea} [] |zanaerca 0.88
L{ken} [ |paccunteieastca
N{ken} [ |paccunteieastca
Padoyze Teno[k] (| PACCUMTEIBAETCA
Glk] [] |paccunthieastca
T*IK] [] |paccunthieastca
Pkl [] |paccunthieastca
RIk] | DACCUNTHIERETCA
i*[k] | DACCUNTHIERETCA
o TALT 1 Lol P Tr P INr e Py

:[|{MapaMeTpel NOTOKA B CRYUEHMM HA EX04E

L[ D]

Pucynoxk 7 — @opMupoBaHue CBA3U apaAMETPOB

6. Onpenesnenue 3aJaBaeMbIX H PacCYUTHIBAEMbIX MIAPAMETPOB.

AHan0oru4HO 3aJaHHUIO CBsI3eH mapamMeTpoB AJId BCEX IapaMCTPOB, 3HAYCHHA KOTOPLIX

ABJIIAOTCA MCXOAHBIMH JaHHBIMH, B CTOJ'I6I_I6 «OHpeI[eJ'IeHI/Ie» YKa3bIBACTCs ITYHKT «3a4acTCA» HUIIN

«3amaercs (TaOymupyeTcsi)», TOCJIe dYero B CTONIONE «3HAueHHE» YKa3bIBAaCTCS KOHKPETHOE

3HAUCHUE WM TaOJIUIa 3HAYCHUH (PUCYHOK 8).
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|H = =, MOMENb PACUET  [I7] PESYMBTATHI X
~CTPYKTYPA MOZLENH : .

3 |[xen =
NP TPAA 26

~CNUCOK NapaMeTpoe
>[I Onepayun s

¢ ] SnemenTs 0fo3HayeHue Beigon | Bnok OnpegeneHre 3HaveHKWe
D BHeWHMe yea 08U > |Pafouee Teno[eBA] [ CEA3L [BexTunATop] Pafioyee Teno...
Y < |GleBA] O PACCUMTEIBASTCA
0 Bertunatop < |G[eBA)np.eEA} O PACCUMTEIBASTCA
i KEA < [T*[eBA] O PaccuMTEIEASTCA
Oke < [p*[eBA] O PaccuUMTEIEASTCA
O mea < |RIeBA] O paccuMTEIEASTCA
DiTHA < |*[eB4] [l paccuMTEIBAETCA
D comno | < |[m(T*[eBA] O paccuMTeIBaSTCA
% an':l?::llll > |[m*{ken} [] |sanaerca 120
D COCHOBHLIE OaHHEIE = |ikeal O [anaerca :zaa::c abynupyeToa)
< (Y4xen} [] |paccuvTeieasTca paccunTLIEaETCA
< [M{kea} [] |paccuvTeieasTca CEAZL »
< |Pabouee Tenolk] O PACCYMTHIEARTCA CEBA3L 00pAaTHas ]
< |G[K] [] |paccumreieaeTca
< [T*[K] [] |paccumreieasTca
< [p7[K] [] |paccumreieasTca
< [RIK] O PACCUMTRIEASTCA
< |*[K] 1 PaCCUMTEIBAETCA
< (T[] I PECCUMTHIBAETCA

CTeneHe MOBLIWEHKMA A3BNEHWA B KOMMpeccope

[« 1]

[4]

BpemAa pacuera: 18 mcex

Pucynox 8 — 3aganue UCXOMHBIX JaHHBIX

3arem AJI1 BCEX MapaMeTpoOB, 3HAYCHHUE KOTOPBIX HEU3BCCTHO U ONPCACIIACTCA B PC3YJIbTATC
pacuera, Hgaxk€e cCCJIu mHapamMeTrp ABJIACTCA BXOAHBIM [JIsI JAHHOI'O DJJICMCHTA, B CTOJ'I6I_IC

((OHpeI[eJ'IeHI/Ie» YKa3bIBaCTCA ITYHKT «PaCCUUTBIBACTCA» (pI/ICYHOI( 9)

11



|l [ wonen | ercin X

CTPYKTYPA MOLOENH g
A |[kea [ =
d e TP,ﬂ,ﬂ Ze = JrCnucok napadeTpos
> [JOnepauuu .
¢ 3nemeHTnl - OﬁnsHaue;me BhE‘m:L EK OnpeaeneHue 5 - iHaueHmHe =
0oyee T, d
[ Brewnne yenoeua =>|Patouze TenofeBA] CEAZL [BenTunATop] Pafouee Teno[kHII =
Oy < |GleB4] | PACCUMTHIBARTEA
D BaHTunaTop < |GleB4}np.eBA} | PACCUMTHIBARTEA
Y kea < [T*[eBA] | PACCUMTHIBARTEA
ke < |p*[eBA] | PACCUMTHIBARTEA
OTen < |R[eBA] O paCCUMTEIBASTCA
LiTHA < |i*[eBA] | PACCUMTEIBAETCA
% Conno | < |m(T*[eBAD (] PACCUMTHIERETCA
KaHan Il = | ken} [] |anaetca 12.0
D Conno |l =
={n*{ken} [] |sanaetca 0.88
D OCHOBHbIE AaHHbIE
< |4ken} [] |paccumreipastca
< [N{ken} | O |paccumry | RECEHMTEESETER b
< |Pafioysea Teno[k] | PACCUMTH ST
3anaetca (Tabynupyerca)
< |GK] ] [paccumrsl . y
(1= [Tk [] |paccunThEaeTea
< [Pkl [] |paccunthieastca
< |RIK] | PACCUMTHIBARTCA
< |i*[K] | PACCUMTHIEASTEA I
o || I = — Ll leecciiziinnnzen Bl
||| |¥nenbHaA padoTa KoMnpeccopa -
- E

BpeMA pacueta: 57 Mcek.

Pucynok 9 —Bb160p paccunThiBaeMbIX IapamMeTpoB

7. HacTpoiika Moae/iu Ha pelleHre Pa3JIMYHbIX 33124 NPOEKTHPOBAHUS.

Buprtyanbnas monens napurarens, cpopmupoBanHas B cucreMe «ACTPAy, kak mpasuio,
COOTBETCTBYET PEIICHUIO KOHKPETHOM 3a/1aud TEPMOTa30IMHAMHYECKOTO MPOEKTUpoBaHusl. OHAKO
IIPY U3MECHEHUU TTOCTAHOBKH 331391 MOJIEIIb MOXKET OBITh JIETKO IIEPEeHACTPOCHA.

Hampumep, npu mnepeHacTpoWKe MOACIH IS «3aBS3KW» BBIMOJIHEHHOTO JBHUTATEs Ha
pacyeT €ro XapakTEePUCTHK CHCTEMa HEBSI30K OCTAeTCs TMPEKHEH, MEHSACTCS TOJbKO TNEpeYeHb
UCXOJHBIX JTaHHBIX, IMOJTOMY MOTPEeOyeTCs IUIIb HW3MEHHUTh CIOCO0 OmpeseNieHus 3HAuYCHUI
HEKOTOPBIX TApPaMETPOB.

UToOBl TMOAKIIOUUTH OMEPAIMIO ONTUMH3AIMK, HEOOXOAWMO BBIOpaTh B CBOWMCTBAX
ONTUMM3UPYEMBIX TMapamMeTpoB B crondie «OmpeneneHue)» TMYHKT «ONTHUMHU3HPYETCS», B
HacTpoiikax omnepanuu «ONTUMHU3AIMNY» U3 BIMAIAIONIET0 MEHIO BEIOpATh MapaMeTp, SBISIFOIIHICS

nenaeBo  (pyHkmmMed, W yka3zaTh THN ONTUMHU3ANMK (MUHUMH3AIUS WIH MaKCHMHU3AIINs)

(pucynok 10).

12



==

CTPYKTYPA MOLENH

CINPTPAL 2-6

7 [ Onepauuu
D "CornacogaHue"
D "OnTUmMKUsaLmMa”

[ 3nemenTsl

O "TaBynupoeaHue”

|

[4]

BpeMA pacueta: 57 Mcek.

_

MaKCUMANkHAA OTHOCWTENBHAA MOrPEWHOCTE ONTHMKUIALKK |0.00001

Uenesan dyHELMA

-Onepauns "ONTUMKMZa0 A"

OTHOCUTENBHLIFA PasMep HaYansHoro cumnnexca [0.01

MakCHMankHoe KoWYacTeD UTepaunii (10000

Tun onNTHMU3aLMK

I0runeams navmwsl Ciya}

-- HeT —-
BHEWHWe yCNoBmA
BY

BeHTinatop

KB

KC

TEA

THA

Conno |

KaHan Il

Comno Il

»

b
»
»
»
»
»
»
»
»
¥

| |ﬁ MUHVIMAZAL A

ONTUMKU3MPYEMbIE NapaMeTpbl

| Twun| 3HauEHe

Ofo3HayeH1e

HauaneHoe 3HayeHne

QCHOEHLIE A aHHbIE

[OCHOBHEI 2 A3HHE &] T{KE}

[OcHoBHBIE AaHHEIR] T{Z}
[OcHoBHEIE AaHHBIR] P
[OcHoBHBIE AaHHbIE] P{ya}

[OcHoBHLIe naHHLIe] C{ya} t

[ |

x|

[BeHTURATOR] M [...]

[BeHTHnATOR] T{EI} [...1

[KBA] m*{ken} [..]

[ |

x|

Pucynok 10 — ITanens penakTupoBaHus CBOWCTB onepanuu «ONTUMHU3ALUS»

Jlnst uccnenoBaHus BIHMSHUS Pa3IMYHBIX (DAKTOPOB HAa TapameTphl ABHraTessl 3aJaeTcCs

yKa3bIBACTCsI Mana3oH ux u3MeHenus (pucyrok 10).

8. CoxpaHe}me MO/€J/Id, BBINIOJICHHUE paCI€Ta, MPOCMOTP PE3y/ibTaTOB U 3aBECPUICHUE

padoThI.

HNudopmanuio o copMUpOBaHHON MOAEIH MOXHO COXpPaHWUTh B (haili, a 3aTeM 3arpy3uTh
BHOBb Ipu cienywomeid padore ¢ cucremoit «ACTPAy». Jlns BbimomHeHUs 3ToW (QyHKUIMU Ha
BEpXHEH NaHeNu HaxoAaTcsi KHOMKM «CoxXpaHuTh» (A7 COXpaHEHHs B TeKyllud ¢ain) u
«CoxpaHuTh Kak» (s coxpaHeHus: B HOBBIU (aiin). HazBanue tekymero ¢aiina otodpaxkaercs B

npaBoﬁ qaCTHu BerHeﬁ naHenu. Psagom ¢ Hen pacrojio’K€Ha KHOIIKa IJId 3aKpbITUSA MOACIIN

(3aBepiLeHUs1 pabOTHI C MOZICNBIO) U BO3BPATy K HAYaJIbHOMY OKHY CHCTEMbI (pUCYyHOK 11).

==

ACTPA-4.0-alpha-11 (carcas-1.0-alpha-11)

[=—__}

Pucynok 11 — BepxHsis naHenb CUCTEMBI B pexXuMe pOPMHUPOBAHUS MOAETU

Ta0yTUpOBaHUE TApaMEeTPOB, XapaKTEePHU3YIOIIUX JaHHble (AKTOpbl, U B Tallule 3HAYeHUN

X

BeimonHeHue pacuera 3anmyckaercsi KHOMKo# «PacueT» Ha BepxHel nanenu (pucyHok 12).

ACTPA-4.0-alpha-11 (carcas-1.0-alpha-11)

ol bl

IIo 3aBCPUICHHUUN PACUCTa aBTOMATHYCCKHU 0To6pa>1<aeTc;1 IMaHCJIb C Ta6J'IHLIeI>i PE3YJIbTAaTOB

(pucyHok 13).

[ cron |

= |
[E PACHMET

Pucynok 12 — KHomnka 3anmycka pacuera

13



- ACTPA-4.0-alpha-11 (carcas-1.0-alpha-11) - + %

= = i MoaEne [ PACHET ) 4

rPe3ynsTaTel pacyeTa

[Tabnuua | Ipadukn

=

| »

clcI] I [M,l'c]l 441,2| 478,38 512,8| 521,45 529,92 53821| 54635| 554,33| 56217

Kanan [1
cr{lI} 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
G[I] [xrjc] 83,33 53,33 83,33 83,33 83,33 83,33 83,33 83,33 83,33
T*[I] ®] 327,89 327,89 327,89 327,89 327,89 327,83 327,89 327,89 327,89
p*0I] [kI1a]| 151,988| 151,988 151,988|| 151,988 151,988|| 151,988 151,988|| 151,988 151,988
Corno II
mi{c.pll} 1,5 1,5001 1,5 1,5 1,5 1,5001 1,4599 1,5 1,5
{cll} 1,5 1,5001 1,5 1,5 1,5 1,5001 1,4399 1,5 1,5
@icll) 0,99 0,99 0,99 0,99 0,99 0,99 0,99 0,89 0,99
c[cll] [p1/c] 265,79 265,8 2658 265,79 265,79 265,81 265,77 265,79 265,78

(OCHOBHEIE JAHHEIE

THEE} 20,4 20,4 20,4 20,4 20,4 20,4 20,4 20,4 20,4
THZ} 20,4 20,4 20,4 20,4 20,4 20,4 20,4 20,4 20,4 |
P [xH] 29,62 30,26 30,85 31,41 31,54 32,45 32,93 33,38 33,82
Plya} [xH*C [xr] 02562 0,3026 0,3085 0,3141 0,3154 0,3245 0,3293 0,3338 0,3382
Ciyat [er [ (£H*u)] 32,85 33,7 34,58 35,46 36,37 37,28 38,21 39,15 40,1 T

BpenA pacueta: 18 mcek

Pucynok 13 — Tabnuiia pe3yapraroB pacdera

Tabnuiy MOXXKHO cOXpaHUTh B (ailm B (opmare TumnepreKcToBOro JOKyMEHTa. A 3areM
OTKPBITh B TEKCTOBOM PEJAKTOPE I PEAAKTOPE IEKTPOHHBIX TaOIuUIL.

Bo3Bpar k pegakTUpoBaHUIO MOZEIIN OCYIIECTBIISIETCS HaXKaTueM KHONKU «Mozeinby.

Texymire pe3ysnbTaTbl COXPaHSIIOTCS 10 TeX IMOp, MOKAa HE M3MEHATCS 3HAYEHUS MCXOJHBIX
JAHHBIX WM HACTPOMKHM omepauuid, ¥ K HUM MOXXHO BEpPHYTbCS, HakaB KHONKY «Pe3ynbTarbi»
(pucynok 13).

3aBepmienne pabotel ¢ cucreMoil «ACTPA» ocymiecTBisieTcs NPOCTBIM 3aKpBITHEM
nporpammel. Ecnu Tekymas Mojenb He Obljla COXpaHEHA CO BPEMEHHU IOCIIETHET0 U3MEHEHHs, TO

MOSIBUTCS OKHO C TIPEIJIOKEHUEM COXPAaHUTh HH(GOPMAIIMIO O MOJIENN B (paiti.

Cucremnblie TpedGoOBaHus

ApromarusupoBanHas cuctema «ACTPAy peanuzoBaHa B BHJE TPOrPaMMHOTO KOMILIEKCA,
HAIMCAaHHOM Ha $3bIKe OOBEKTHO-OPUEHTHPOBAHHOTO MporpamMmupoBaHus Java. [IporpammubIit
KOMITJIEKC paboTaeT Ha MEepPCOHAJbHBIX KOMITBIOTEpAX MOJ YIPaBICHHEM OMEPAIMOHHBIX CpPEeI

Windows, Linux 1 MacOS.
14



ArnmnaparHble TpeOOBaHUS:

® [Ipoleccop ¢ TakToBOM yactoroi He MeHee 1500 MI'1;

e 00BEM onepaTuBHOM NMaMsATH HEe MeHee 256 MO;

®  MOHWTOP M BHJICOKapTa, MOJICPKUBAIOIINE PEKUM OTOOPAKCHHsI C Pa3pelICHHEM HE
menee 1280x800 Touek u pa3psAIHOCTHIO IBeTONIepeaadn 16 OuT;

e 00BeM CBOOOIHOTO MPOCTPAHCTBA HA JKECTKOM Jucke He meHee 100 MO.

HJ’IH 3allyCKa IIporpaMMHOI0 KOMILICKCA Ha KOMIIBIOTEPEC NOJKHA OBITh YCTAHOBJICHA Cpecaa

ucnonnenus Java (JRE) Bepcun He Hike 6u20.

PaGora BemonHeHa npu ¢uHaHCcOBOM momnepxkke [IpaButenscrBa Poccuiickoit deneparun

(MunoOpHaykn) Ha ocHOBaHWU TTocTaHoBIeHUs [IpaBuTenscTBa PO Ne218 ot 09.04.2010.

bubanorpaduyeckuii cnucok

1. Txauenko, A.FO. ABTOMaTu3upoBaHHAs CUCTEMa TEPMOra30AMHAMUYECKOIO pacyeTa U aHaJnu3a
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