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BBEOEHUE

Bricokas 3((heKkTHBHOCTh OIKCIUTyaTallMd JICTATENBHOTO armapara
3aKJaJBIBACTCS TPU MPOSKTUPOBAHUM €T0  CHJIOBOW  yCTaHOBKHU.
[IpoekTupoBaHuEe HOBOTO JABHTAaTels HAYMHACTCS C BHIOOpA MapamMeTpoB
pabodero mporiecca: TemIlepaTypsl rasa mepen TypOWHOW; CyMMapHON
CTCTICHW  TIOBBINICHHSI ~ JaBICHUS B KOMIIPECCOPE; CTEIICHU
JBYXKOHTYPHOCTH  JIBUTATelsl; CTCIICHH TIOBBINICHWS  JIaBICHHUS B
BeHTwiIsTOpe (B ciryuae TPII/T). Beibopy oTHX mapamMeTpoB MPeEIIEeCTBYET
OTpeneleHne WX ONTUMANbHBIX 3HadeHHd. C TO3WIUH CHUCTEMHOTO
MOJX0J]a B KAa4eCTBE KPUTCPUEB ONTHMU3AIKUU HE MOTYT OBITH MPUHSITHI
KkpuTepun 3PPEKTUBHOCTH ABHMTraTess, Takue kak oouuit KI1JI, ynenpHbIi
pacxox TOIUIMBAa WM YIENbHAas Macca, MOCKONBKY IBUTATENb SBIISETCS
COCTaBHON 4YacTBIO CHCTEMbI 0OJIee BBICOKOTO HEPAPXUUYCCKOTO YPOBHS
(camorera), ¥ OLIGHUTH OMTUMAIILHOCTE €0 MAapaMeTPOB MOXKHO TOJBKO T10
KpUTepHusiM 3PPEKTUBHOCTH CHCTEMBI 3TOTO YPOBHS, T.€. IO CAMOJICTHBIM
KpUTEPHUSIM.

3amaya onTUMH3aIMM W BBIOOpa HamOoNee  PpalMOHAIBHBIX
nmapaMeTpoB paboyero mporecca IBHTATENs] C Y4YeTOM Ha3HAa4YeHUS W
XapaKTEPUCTHUK JIETATENFHOTO ammapara SBIIEeTCsS OAHOM M3 BaXKHEHUITNX U
CIOXKHBIX. be3 Mcrmonp30BaHus BUPTYaIbHON MOIenHu pabodero mporiecca
I'TH pemeHue yka3aHHOM 3adayd MPEACTABISETCA MPAKTHUYECKHU
HEBO3MOXHBIM. Takas Mozeib chOpMUPOBAHA HA OCHOBE pa3pabOTaHHOU
Ha Kadeape TEOpUM JABHrareieil JerarenbHbIX ammapatoB CAE-cuctembl
ACTPA.

ABTOMaTH3MPOBAHHAS CHCTEMA TEPMOTa30HAMUYECKOTO pacyeTa u
agamm3a (ACTPA) r1a30TypOMHHBIX JBWrareliei M OHEPrETHYECKHX
YCTAaHOBOK  MPEIACTABIsICT COOOH WHTETPUPOBAHHYIO  Ccpemy s
COBMECTHOTO pEIIEHUs 3ajJad HayaJbHOTrO 3Tana npoektupoBaHus ['TJ[
moOpix TumoB u cxeMm. Mcmomp3oBanme cuctemsl ACTPA mozBomser
MOBBICUTh I(PPEKTUBHOCTh, COKPATHTh BpEMsS CO3[AHUS JBHTATeIs U
YMCHBIIIUTh CTOUMOCTh ero YKU3HEHHOTO IUKJIA.



1 HASBHAYEHUE U  KOHLUENUUA NOCTPOEHUA
ABTOMATU3NPOBAHHOU CUCTEMbI ACTPA

ABTOMaTH3MpPOBaHHAsA CHCTEMa TEPMOTa30JUHAMHUYECKOTO pacueTa U
anaimmza (ACTPA) r1a30TypOMHHBIX [JBUTratelieii W OSHEPreTHYECKHX
YCTaHOBOK  MpPEACTaBIsAeT COOOH  HMHTETPUPOBAaHHYIO Cpeny Ul
COBMECTHOIO pEIIeHHs 3a/jad HadaJbHOrO dTamna npoekThupoBaHus [ TJI
Pa3IMYHBIX TUIIOB U CXEM.

OCHOBHOI LieNbI0 Pa3pabOTKU CHUCTEMBI SIBJISETCSI IOBBILICHHUE
3(dexTHBHOCTH, COKpalleHHe BPEMEHH CO3MaHUS  JBHTATeNsl U
YMEHBILIEHUE CTOMMOCTH €T0 )KM3HEHHOI'O LIUKJIA.

dopMupoBaHuEe BUPTYaJbHONH MOJENIH HCCIEIYyeMOIo ABMIarelsi U
pemraeMoil 3agadun INPOEKTHPOBaHMS B aBTOMAaTH3MPOBAaHHOI cucTeMe
ACTPA  ocymecTBaseTcss 1O  yHUBEpCadbHBIM  INpUHOMNAM. B
COOTBETCTBHU C TEOPHEMN CHCTEMHOTO aHAJIN3a MOJENb INPEACTABISET W3
ce0sl COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3JIEMEHTOB. OJEMEHTBHI MOTYT
OIMCHIBATh IIPOIIECCHl B OCHOBHBIX y3JIaX IBHUrarels, YCIOBHUS BHELIHEH
CpenAbl, BBHIMONHATH BCHOMOTaTeNbHbIE (YHKIWH, HaNpUMeEp, pacder
OCHOBHBIX JaHHBIX ABUratess. Kaxaplil n3 31€MEHTOB CONEPXKUT IIEpeUCHb
HapaMeTpoB, a TAKXKE CChUIKY Ha (DYHKIHIO, KOTOpasi pean3yeT alropuT™M
pacueTa 3HAYEHHUH BBIXOJHBIX MapaMeTPOB B 3aBHUCUMOCTH OT 3HAYEHHUU
BXOAHBIX mapaMeTpoB. CBsA3M MexAy DJIEMEHTaMH  IO3BOJSIOT
UCIOJIB30BAaTh 3HAYCHUS I1apaMETPOB PpAcCUMTAaHHBIX B OIHOM U3
9JIEMEHTOB B KQU€CTBE BXOJHBIX JAHHBIX JUIA pacdeTa APyroro 3JIeMeHTa.

B cBoro ouepenp, co3naHue dIEMEHTOB W JA00aBICHHE HX B MOJAEID
OCYIIECTBIISETCS C IOMOLIbIO OMONMMOTEKH (DYHKIIMOHAIBHBIX MOMIYJICH.
Monynu SBIAIOTCS IPOTOTUIIAMHU U1l OAHOTUIIHBIX 3JIEMEHTOB, U UMEHHO B
HUX 3aJiokeHa MH(pOpPMalHs O TepeyHe MapaMeTpoB AIIEMEHTA, a TaKkkKe B
BUIe (QyHKIIUH pean3yeTcs alTOPUTM pacyera.

Jns nmoctpoenusi BuptyanbHoit moaenu ['T/] aBTomMaru3upoBaHHas
cucremMa ACTPA copep>XuT MOAyIH, MOAEIUPYIOIIHUE!

* BHEIIHHUE YCIIOBUS,

* BXOAHOE YCTPOMCTBO;
* KOMIIpECCOp;

*  BEHTUWIATOD;

* KaMmepy CropaHus;

* (opcaxHylo Kamepy,
* Ta30BYIO TYpOHHY;



* JT03BYKOBOE BBIXOIHOE YCTpPOICTRBO;
* CBEPX3BYKOBOE COILIO;
* TIepEeXOAHBIN KaHaT,

* KaMmepy CMEIICHHS,

* oTOOpHI;

* BHHT,

* CyMMaTOp MOIIIHOCTH;
* TerI00OMEHHUK;

* TIapOBYIO TypOHHY;

* MaporeHeparop;

* BOJSHOM Hacoc;

* BOJISIHOM KOHJIEHCATOP.

Hns xaxgoro wu3 ocHOBHBIX Yy3ioB ['T/[ B 3aBUCUMOCTH OT
cenupUKA 3a7a4 TEepPMOTa30JMHAMHYECKOTO TPOCKTUPOBAHUS MOTYT
WCTIONB30BATHCSl Pa3IMYHbIC BAPUAHTHI MOJYJICH, HAIPUMED, BaApUAHT IS
WCIIONB30BaHUS B MOJEISX IMPOEKTHOIO pacueTa U BapHaHT It
WCIIONb30BaHWA B MOJENAX BBIONHEHHOTO nBurarens. Kpome Toro,
MOJYAU MOTYT UMETh BapUaHTHI B 3aBUCUMOCTH OT Tuma 3iaementa [T/,
HanpuMep, BapHaHTHl JUIsl HEOXJIAXKAAEMON H OXJIaXKAaeMOH TypOWHBI.
NmeroTcst MOmym#, KOTOpbIE TO3BOJISIIOT MOAEIHUPOBATh BCIIOMOTAaTEIbHBIE
JIIEMEHTHI, TUOO pacCYUTHIBATh MapaMeTphl JBUTATENs B LEJIOM. Takum
o6pasoM, B cucreme ACTPA moxHO chopMHupOBaTh BUPTYaIbHYIO MOJENb
pa3IMYHBIX peajbHbIX U nepcineKTuBHbIX I T/I.

Peanmzamuu anropuTMoB pacueTa OCHOBHBIX Y3JIOB, 3aJIOKEHHBIE B
COOTBETCTBYIOIINX MOIYISAX, IIMPOKO UCHOIB3YIOT BCIOMOTATEIbHBIC
NpOoLEyphl Uil pacyeTa Ta30AMHAMUYECKUX W TEPMOAMHAMUYECKUX
(YHKIMHA, 3EMEHTapHBIX TEPMOAMHAMUYECKUX IIPOIECCOB, MapamMeTpOB
ra3oBOro MOTOKAa B MPOTOYHOM YAaCTH C HCIOJIB30BAHUEM MAaTEMaTHUYECKUX
MoJIeiel pabodero Telia U TOTLINBA.

MaremaTtrueckass MOedh pabodyero Tela OMHCHIBAET 3aBUCHMOCTD
Ter1o(U3MIECKUX CBOWCTB OT TEMIIEpaTyphl M cocTaBa rasza. llpum stom
COCTaB Ta3a XapaKTEepHU3yeTCS MAaCCOBBIM COOTHOIICHHEM OCHOBHBIX
KOMIIOHEHTOB. a30Ta, KHUCIOpPOHa, YIJICKHUCIOro rasa, BOJSHOIO Mapa u
aproHa, AaHAJOTUYHBIM  00pa3oM, COCTaB  TOIUIMBA  3aJaeTcs
OTHOCUTEIFHBIM MAaCCOBBIM COZACp>KaHUEM aTOMOB YIVIEPOAA, BOIOPOAA U
KHUCJIOPOAA B €T0 XUMUYECKOM COCTAaBeE.

Mogens aBUTATENA, COCTaBICHHAs W3 DJJEMEHTOB, TIO3BOJISIET
BBITIONHATH TOJBKO TIPSMOM TOCIENOBATENFHBI PACYET, MOCKONBKY C
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MaTeMaTUYECKOM TOYKH 3PEHUs MpeAcTaBisier coboit Habop dopmyn. s
HACTPOMKM MONENTH JBWrartelsi Ha pelieHHe KOHKPETHBIX 3ajad
MPOCKTUPOBAHUS HCIONB3YIOTCS CHCIHUANbHBIE MOIYIM — MOIYIH
omepalui.

Mogyns «CorsiacoBaHne» MPEAHAa3HAYEH ISl OPTaHU3aIluH PEIIeHHS
CUCTEMbl HENWHEHHBIX ypaBHEHHH B Cilydae, KOTJa HE BCE BXOIHBIC
napaMeTphl IEMEHTOB U3HAYaIbHO U3BECTHHI WM 33JaHbl, & Ha BHIXOIHbIC
MapaMeTpsl, COOTBETCTBEHHO, HAJIOKEHBI OIPAaHUYEHUS B BHIE PAaBEHCTBA
KOHKPETHBIM YWCJIOBBIM 3HAUEHUSIM WM 3HAUYEHUSIM IPYTUX MapaMeTpoB.
Pemienne  cucteMbl  ypaBHEHMM ~— OCYIIECTBISCTCS €  MOMOILBIO
MomubuIMpoBaHHOr0 Metona Hrrtorona. HeoOXoguMo MOAYEpKHYTH, YTO
npeumymmectBo cucteMbl ACTPA 3akimrodaercss B TOM, 9TO TOJB30BATEIIO
npu ¢dopmupoBanuu Moaenu ['T/[ He HY)XHO B SBHOM BHJE OIUCHIBATh
CHUCTEMY HEBSA30K U YyKa3bIBaTh BapbUpyeMble IMepeMeHHbIe. J[ocTaToyHO
yKa3aTh CIOCO0 OMpEIe/ICHNsI TapaMeTPOB AIEMEHTOB (PacCYUTHIBACTCS,
3ajaeTcs IMOJb30BaTE]eM, CBsS3aH C JAPYrdM Tapamerpom). Eciu
YKa3bIBACTCS, YTO BXOJHOM MapameTp OMNpeAeiseTcs IMyTeM pacyeTa, OH
ABTOMAaTUYECKH CTAHOBHUTCS BaphUPYEMBIM MapaMmeTpoM. Eciii BEIXOTHOMY
nmapaMeTpy 3aJaHO KOHKPETHOE YHCIOBOE 3HAueHWe WM OH CBfA3aH C
JIPYTUM TIapaMeTPOM — aBTOMATHUYECKH (DOPMUPYETCS HEBS3KA.

Moayns «OnTUMU3alUsg» MO3BOJSIET HAXOAUTH ONTUMAJIBHOE
COYCTaHHE IMPOCKTHBIX MEPEMEHHBIX (ONMTUMU3UPYEMbIX MapaMeTpoB) U3
YCIIOBUSI MUHMMYMa WU MaKCHMyMa IapaMmeTpa, BHIOpaHHOTO B Ka4eCTBE
neneoit ynkiuu. [louck pemeHus ocymiecteisercs MeTonoMm Hemnepa-
Mmuga (medopMupyeMOro MHOTOTpaHHHKA). JIIS BBIONHEHMS YCIOBHOM
ONTUMHU3AIMM Ha BCE YHCIOBBIE TMapaMeTpbl MOIENH MOTYT OBITh
HaJI0KEHBI OTPaHUYCHUSL.

Monyns «TaOyasius» pean3yeT HCCIEJOBaHUE MOJCIU OO0BhEKTa
ITyTE€M BBITIOJTHEHUSI CEPUH PACUETOB MPH PA3TUIHBIX 3HAUEHUSIX HUCXOTHBIX
JaHHBIX. B 3TOM ciy4ae /s BRIOpaHHBIX MapaMETPOB YKa3bIBACTCS, YTO
OHU SIBJISICTCS TaOYTUPYEMbIMH U JIJISL HUX 337aeTCs TabIuIla 3HAYCHU .

COBOKYITHOCTD B3aMMOCBSI3aHHBIX 3JIEMEHTOB M MOAYJEH orepanuid
MIPEACTABIIICT COOOH MOJENb 3amaqd, pelaeMol C HCIONIh30BAaHUEM
MOJENU HccleayeMoro aBurarens. Mojenb 3agaud, B CBOIO Odepelb,
MOXET KOMOWHHUPOBAaTbcd C MOJENAMH JPYTUX 3a4ad, TEM CambIM,
BO3MOXKHO CO3[aBaTb MOJAETH KOMIUIEKCHBIX 33Ja4 C aBTOMAaTHYeCKON
nepeaadyeil TaHHbIX MeXAY MoA3a1a4aMH.

Bce oneparuu nmo ¢popMupoBaHUIO BUPTYaTbHOW MOJACTH JBUTATEINS
U pelaeMoi 3a1aun. J00aBICHUE DJIEMEHTOB M OTIepalliii, 3aJaHHe CBA3CH
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MEXJy TapaMeTpaMy 3JIEMEHTOB, PElaKTHPOBAaHHME 3HAYCHHH HWCXOIHBIX
JAHHBIX W T.JI., OCYIIECTBISIOTCS B WHTEPAKTHBHOM PEKUME C TIOMOIIBIO
BCTPOCHHBIX CPEJICTB, pean30BaHHbIX B BUae Onbmorekun «CARCAS».



2 PYHKUMUOHAJIbHbIE BO3MOXHOCTU
ABTOMATU3UPOBAHHOW CUCTEMbI ACTPA

Apromatm3upoBanHas cucreMa ACTPA oOmamaer crnemyromumu
BO3MOKHOCTSIMH.

e ¢opMupoBaHWEe MOACICH  Ta30TypOMHHBIX  JBHUTATEICH |
SHEPTEeTUYECKUX YCTAHOBOK MPOU3BOIBHBIX CXEM, B TOM YHCIIE CO
CJIO)KHBIMH U KOMOMHUPOBAaHHBIMU ITHKJIAMU,

* HCHOJb30BAaHUE XaPAKTEPUCTHK Y3JIOB;

* pacyeT ABUTareieii ¢ OMHOBPEMEHHBIM IOJBOJIOM PA3THYHBIX
TOILIUB;

* BBIMIOJTHEHHUE TIPOCKTHOTO PacyeTa;

* pacyeT IKCILTyaTallHOHHBIX XapaKTEPUCTHK

* ONTHMH3AIHUS MMPOCKTHBIX MMAPAMETPOB IBUTATEIISA, B TOM YHICIIC TIO
KpUTEpUSM OLEHKH 3()(OEKTHUBHOCTH CHUCTEMbI JICTATCIIbHBIH
arnmapar-IBUTaTeIb,

*  ONTHUMHU3AIMS IKCIUTYaTAIIMOHHBIX XapaKTEPUCTHUK;

*  MOJECIHMPOBAHUE MOJIETHOIO IIUKJIIA U JIp.

Takum oOpasoMm, cucrema ACTPA sBiseTcs KOMILICKCHOM,
YHUBEPCAJbHON aBTOMaTU3UPOBAHHOW CHUCTEMOM, OXBAaThIBAIOIIEH BeCh
IUKJI ~ TEPMOTA30MHAMHUYCCKOTO  IPOCKTHUPOBAHUS  Ta30TypOHHHOTO
JIBUTATENIS, @ TAKKE €ro TEPMOTra30lMHAMUYECKON TOBOJKH.



3 TEXHOJIOIuA ®OPMUPOBAHUA BUPTYAJIbHbIX
MOOENEW PABOYEIO TIMPOLIECCA TITA PA3JIMYHbIX
TUNOB U CXEM

[ponecc hopmMupoBaHus BUPTyaabHOW MOJeNH paboduero mporecca
I'T/] B aBTOMaTU3UPOBAaHHOMN CHCTEME TEPMOTa30JJUHAMUUECKOTO pacuera u
a"amm3a ACTPA Bkirodaer B ce0sl HECKOJIBKO DTAIIOB.

3.1 ®opmynupoeka 3adaqyu Onsi ¢hopmupoeaHusi moodesnu
deuzamens

B 3aBHCHMOCTH OT NOCTAHOBKHM 3aJaudl (OPMHpPYETCS IHMEepeueHb
UCXOJHBIX JTAaHHBIX, a TAKKe MPUHUMACTCS pelIeHne 00 MCIOIb30BaHUH B
MOJIEITH COOTBETCTBYIOIIMX THIIOB JIEMEHTOB.

Js ynoberBa B cucreme ACTPA snmeMeHTBI pa30OWTBHI HAa YETHIpE
OCHOBHBIC IpyHITbl (pUCyHOK 1):

* D3JIGMECHTHI NPOCKTHOTO pacyera IMpH IMOCTOSHHOW TEIIOEMKOCTU
(YmpoILeHHBIN MPOCKTHBII pacuer);

* DJIEMEHTHI IPOSKTHOrO pacyeTa (MHKCHEPHBIN NMPOCKTHBIN pacyeTr
HPH IEPEMEHHOMN TEIIOEMKOCTH paboyvero Tena);

* DOJIEMCHTBl <GaBS3KH» BBIOJHEHHOTO JBHUrarens (IMPOSKTHBIN
pacdeT ¢ oOpa3MepHBaHHEM XapaKTEPHUCTHK Y3JIOB, 3aJlaHHBIX B
OTHOCHTEIIBHOM BHJE, M pAacuYeTOM IUIOMAJCH XapaKTepHBIX
CeUeHHIA);

* DJIEMEHTHI pacueTa XapaKTepUCTHK.
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ACTPA-4.0-alpha-10 (carcas-1.0-alpha-10)

1 [=_ |
(504 MOHOENb | FH PACHET |£] PESYTIbTATGI

0J3NEMEHTOR [ o6aBNeHne NoJINeMeHTa

BeifepuTe TN Mog3nemeHTa: Onucadn

|&]

[»]

] 3nemeHTH NpoekTHOro pacyeTa npu Cp=const
[C3 ZnemeHT NpoekTHOro pacueTa
C3 SnemeHTE "33BA3KM" BEINONHEHHOTrO AEMraTens

T | ||[cI[EnemenTs pacyeta xapakTepueTik]
& [y MOJENL OBBEKTA

o [y MOAENL MPOLECCA

o Y BHewHme YCNOBWA

®x Don,u,Hoe yeTpoMcTED

DKomnpeccop

0y Komnpeccop (c oTBopamu)

D BeHTunaTop

DKamepa cropaHua

D Kamepa cropaHua (oxn. TEA)

D Kamepa cropaHua (oxn. TEL, THAO)

D Kamepa cropaHua (oxn, TBA, TCAO, THA)
D Kamepa cropaHua (oxn. TBA, TCO, THA w CT)
DTypE!MHa

DTypE!MHa[oxn.)

DTypE\MHa TEO (oxn.)

Pucynox 1 —I'pynmsr anemenTtoB st popmupoBanust moaenn I TJ]

3.2 3anyck npo2paMMHO20 KOMI/IeKca

B mamke mporpaMMHOro KoMIUIeKca 3amyckaercs (ain astra.jar.
Hcnonnenue nporpamMMbl OCyLIECTBISIETCS B BUPTyaibHOH MamuHe Java,
MO3TOMY HEOOXOIMMO HAIMYMe YCTAHOBICHHOW Ha KOMITBIOTEPE CpeIbl
ucnonuenus Java (JRE).

B onepaumonHoit cucreme WIiNndows 3amyck porpaMMHOTO
KOMIUIEKCA  OCYILIECTBISCTCS Takke, KaKk W 3aMycK  OOBIYHOTO
ucronasemoro (aitma. B omepanmonHod cucteme Linux  3amyck
OCYIIECTBIISICTCS M3 OKHA TEPMHHAJIA KOMaHJIOH «java -jar astra.jar».

Ilocne 3amycka IpOrpaMMHOIO KOMIUIEKCA MOSBISETCS HadajibHOE
OKHO, BHEIIHUH BUJI KOTOPOTO TPECTaBICH Ha PUCYHKE 2.
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LWagnoHe 3aaay

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

OnucaHue

=3 MpoexTHuii pacuet npu Cp=const
Cposirui pacier
OTra1-e
OTra 2
OyTras-—e
yTrae 16
OyTPoo 2-¢

Oy TPA® 3-¢
OTPAA 12
OTPAA 22
OTraa3-:

Oy TPAAem 12
Oy TPAAeH 2-¢
Oy TPAAem 3-8
O TPALdem 1-8
DiTrAAdem 2-5
O TPAAGem 3-2
T84 1-8

[y 7T8A 28
[RRERERY
Orracrz-e
Orracrs-—e
Oirracra-e

PucyHok 2 — By Ha4aapHOTO OKHA IPOrPAMMHOTO KOMILIEKCa

Ha neBoif maHenmu oToOpakaeTcsi IMepedeHb JOCTYIMHBIX TOTOBBIX
moneneit ['T]] pa3smuIHBIX THIIOB M CXeM C(OPMHUPOBAHHBIX IJIST PEIICHHS

THIIOBBIX 3a1a4.

Ha BepxHell maHenu HaxoAsTCs KHOIKM CO3JaHMsS HOBOW MOJENH H
3arpy3kH panee copMUpoBaHHON Moaesn u3 (aiina.

3.3 Co30aHue HosoU Mmodesnu

HpI/I Ha)>XaTHH KHOIIKH «COBZ[aTI: HOBYIO MOACJIB>» OTKPBIBACTCS OKHO

penaktupoBaHus Moaeau (PUCYHOK 3).
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ACTPA-4.0-alpha-10 (carcas-1.0-alpha-10) +

=l B racuer  [E7] PERvnTATH b ¢
CTPYKTYPA MOAENH F

CAMOJENE 3A0A4A [l 2
o [J Onepaynu
o [ SnemenTul

Pucynok 3 — Bu OkHA pOrpaMMBbl ¢ HOBOW MOZIEIIBIO

Ha BepxHeil maHemu HaxomITCS KHONKH JUIi  COXPaHCHUS
WHPOPMAIMH O TEKYyIIeH Monenu B (aiill, a TakKe KHOIKH, MO3BOJISIONINE
MEPEeKIII0YaTh PEKUMBI MPOTpaMMbL.  (DOPMUPOBAHUE MOIECIH, 3aITyCK
pacuera v MpoCMOTP Pe3yabTaTOB.

Ha neBoit manenu oroOpaxkaeTcs AepeBO CTPYKTYypbl moxnenw. [Ipu
BEIOOpPE TOrO WJIM WHOTO TIYHKTAa CTPYKTYpbl Ha TMpaBOd MaHEIu
0TOOpaKaeTCsl OKHO €T0 PSAAKTHPOBAHUS.

Hampumep, nmpu Be16ope myHKTa «IIEMEHTBI» 0TOOpakaeTcs TaHelb
no0OaBeHys/ynajJeHns SJIEMEHTOB B MOJIEb (PUCYHOK 4).
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ACTPA-4.0-alpha-10 (carcas-1.0-alpha-10)

o monens | [ pacuer PEIVLTATH b4

CTPYKTYPA MOOENN Crncox nomnenenTos [lobasnenne nomneuenta
[EIMOJEND 3A0A UM (o] | | | [ BeiGeprTe THA MoAINeMeNT a: Onncanme
- 2l

3 Onepauun — | |[B2nemenTa npoekTHore pacuetal 2]

3 ZnemenTs [ MOAENbL OBBEKTA H

[) MOJENb MPOLIECCA

2 [ Brewnne yerosua
hd [ BxopHoe yerpoiicTeo
[} Komnpeccop
; [ Komnpeccop (e oTBopamm)

[} Benwrunatop

[) Kamepa croparua

[ kamepa croparus

[) kamepa croparua (oxa. TBA)

[ Kamepa croparus (oxa. TBA, THA)

[) Kamepa cropanua (oxa. TBA, TCA, THA)

[ Kamepa croparus (oxa. TBA, TCA, THA u CT)
O Typ6una

[} TypBuna toxn.)

[ Typ6una TBA toxa.)

[ Kaman

[) Kamepa cmewerina

[ vopcaxmas kamepa

[) Aoseyiosoe Brixommoe yeTpoiicTso
[ Ceepxssykosoe conna

[ Cymmatop MowrocTu

[ ov6op

[ ot60p (x12)

[ Bunr

1 [ Buanr

[) oreon rennoTu

D NMogeog Tennots

[ Mogeon/OTeon TennoTs

=

Kl I Iv]

YKEKITE HAZBIHIE MOA3NSMEHTE

PI/ICYHOK 4 —HepequL THIIOB 3JICMCHTOB

3.4 Job6aeneHue asileMeHmMoe e ModeJsib

B maHenu go0aBieHHS DIEMEHTOB MOICIH BBIOMPAETCS THII
SJIEMEHTA, YKa3bIBACTCS €r0 Ha3BaHUE M HAKUMACTCS KHOMKa «+». HoBbIi
9JIEMEHT OTOOpaXkaeTcst B JepeBe MOICIH W B CIHCKE DJICMEHTOB, TIe
MOKHO ~ H3MEHHUTh MOPSAAOK  PACIOJOKCHUS — 3JIEMECHTOB,  YIAJIHTh
BBIOPAHHBIN SJIEMEHT WITH 3arPYy3UTh OT/ICIBHBIN 3JIEMEHT U3 (aiina.

Takum o00pa3oM GopMHpYyeTCs DJIEMEHTHBIH cocTaB OymyIle
MoJeTH aBurareist (pPUCyHOK 5).
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- ACTPA-4.0-alpha-11 (carcas-1.0-alpha-11)
“ﬂ] m [ pacier 7 PERYRbTATE >4

CTPYKTYPA MOZIENH CNUCOK No3nemenTos Mobasnenne noganemeHTa
3P TPAL 2+ = Briewnme yenosia |— || -BuiBepuTe TN NogInemanTa: Onucanme
& Onepaunn BY || [ Bazuento npoextiore pacieral ||
-3 SnemenTu e Hriinhp [ MOJENb OBBEKTA M
[ Bnewrue yeaoeus Eiﬂ — [} MOAEMb NPOLEECCA
Dey T80 3 [ Brewrue yenosus
[ Benrunatop THA X [0 BxoaHoe yetpoticTso
Dkea Conno | [ Komnpeccop
Dke Kanan |1 — [} Komnpaceop (¢ aTbopann) =
O 7B Cenno Il bad [ Bentunstop
DTHA Deiesiiaainte ||| - D kamepa cropanus
[ conno | [} Kamepa cropanua
[ Kanan Il [} Kamepa eropanua (oxn, TBA)
[ conao It [} Kamepa eropanua (oxn. TBA, TH|
[3 OcHosHbe namHbIe [) Kamepa cropanus (oxn. TBA, T
[} Kamepa cropanun (oxn. TBAL, T
O Typ6una
O Typ6una (oxa.)
[ Typ6una TBA (oxn.)
Kawan
[} Kamepa emewenus
[) dopeamran kamepa _
Cin 2 oriva Afier ™!
4[ Il I 1v]
YrawaTe HaseaHne noasnemeHTa
5 [ +

Epews pacuera: 57 mcek.

PI/ICYHOK 5 —cDOpMI/IPOBaHI/Ie CITMCKa 3JICMCHTOB MOJCIIN

3.5 ®opmupoeaHue cesizell asileMeHmMoe8

[lpu BbIOOpEe »2JeMeHTa B JAEpeBe MOJACIM Ha TPAaBOW IaHETH
0TOOpaXkaeTcs MEepeYeHb BCEX €ro mapaMeTpoB. Y KaXIOro mapaMmerpa
MO)KHO OTPEIaKTHHPOBATh Ha3BaHWUE, OTMETUTH OYAET JIU OH BBIBOAUTCS B
TaOnuIe pe3ylbraroB, yKa3arh CHoco0, KakuM oOpasoMm  Oymer
ONPE/ICNIATHCS €ro 3HAUCHHUE, a TAKKE B ClIydyae, €ClIU 3HaYCHHEe mapaMeTpa
SIBJISICTCSI ICXOHBIM JIaHHBIM JUIsl PEILCHUS 3a/1a4H, yKa3aTh 3TO 3HAYCHHUE.
Kpome Toro, npu BbIOOpE mapaMeTpa Ha HIDKHEH MaHean oToOpaXkaeTcs
ero onucanue (pUCyHoK 6).
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ACTPA-4.0-alpha-11 (carcas-1.0-alpha-11) ==

|H [E racuer |7 PERysbTATS x

 CTPYKTYPA MORENH KBL ‘H
[EIMP TPAA 28 = ¢ -Crucox napaverpos
o [ Onepauuu I
5 D emeiil O Beigoa | Bnok Onpenenerie 3HaueHue
[ I »|Padoues Tena(sBAl Ol | b2 |cease [BenTunATop] PaBiouee Teno [kHA =
Oyey < |c[eeA] =} v] |paccunreigastcs
[ Bermmnarop < |GlsBAlnp.sBA} [ | & paccwrnisaerca
Chkeal < [T[=8A] = paccunThBaeTca
Oike < |p*eBA] O | o |paccuurueastes
OTsa < |Riea O | @ |paccurueastes
DHa < Al O | B |paccanruisaerca
%C"”""' < |mr[e84D ] P ———
Kanan Il 5 —— © | O panaercs 12.0
Diconnolt — =
>In*{kea} vl [] |sanzercs 0.88
[ Ochoenue gannse =
< |uxen} W | [ |paccanmnsactes
< |Nixea) [ |paccyrusastca
< |paBouse Tenofk] O | & |paccumrmsastca
< [aik W | O |paccuursiastca
< [TIK] [l [ |paccunrueaerca
< [ |paccunrsisaerca
< O | B4 |paccunrwisaetca
< O | & [paccumsisaercs ;
i

[INDY [ENI

Pucynox 6 — OKHO peakTUpOBaHKs CBOMCTB ITAPaMETPOB DIEMEHTA

Ecnun mapameTp JOOIDKEH NONMydYaTh 3HAYCHHE, PACCYMTAHHOE B
JOPYrOM DJIEMEHTE, TO HEOOXOIMMO IBOMHBIM <dLETYKOM» Ha SUciike B
cronbue «OnpeneeHue» BbI3BaTh MEHIO C BO3MO)XHBIMH BapHUaHTaMHU
criocoba omnpe/ieieHns 3HaYCHUs TapaMeTpa, BbIOpaTh MyHKT «CBs3b», a B
HOJITYHKTaX yKa3aTh Ha3BaHHE dJIEMEHTA M IapaMeTpa, OT KOTOporo Oyaer
NPUHUMATHCS 3Ha4YeHHE (PHCYHOK 7).

‘H monens | racuer [T PEvaeTATEI X

CTPYKTYPA MOIENH I
g (e el
3P TPAA 278 = | | "Crucox napawerpos
o 3 Onepaunn
+E3 Briemeny Obo3rauerie Bupon | bnok Onpenenerive } ShauEHiE
—  Im 2
[ Buewnme yerosus >|Papoyee TenolsBA] \; ceAzb anTUunaToR] Paboyee Tano [KHI B
Day < |aizan L] | Wl |pacowmssasre | 33485708
& = 3an88TCA (TAGYTUPYETC
[N Seiinie < |cisBannp.caa) 0 | @ |paccuruisasren [;“3‘ ETRRIE J"Ey =
D kea < [T[s8a1 O En——— B coe oo
Dke < |ov1eBa1 o ¥l |paccunrsisacten Kanan !l »[PaboyesTeno[kHA]
OT8a < |riesay [ | ¥ |paccunrsisastcs Conmno Il ¥| Padoueetenolkl]
D < |"s8A1 [ | Wl |paccuurssastca
D conno | < [mereresap [ paccunTeBasToa
D Kawan I Slniken W | [ [sanaerca 12.0
D conne Il = =
> |ikeay # | O |asaerca 0.88
[ OchozHbie aannsie
< |Len) [ |paccunrusaerca
< |Nxeay @ | O |paccuursisasrca
< |Padouss ranofx O | & |paccwrsisastcs
< [Gikl W | O |paccuursisasten
< [rm [ |paccunrusaerca
< [prixl @ | O |paccunrsisactea
< [RIx] o W] |paccumreieastes
< |’ =] W] |paccuursisactes =
MapaMeTpLl MOTOKA B CE4EHI HA BXOAE -

Epewsn pacvera: 57 mcex.

Pucynox 7 — ®opmupoBaHue CBSI3M IapaMeTPOB

3.6 OnpedenneHue 3adaeaeMbIX U  pacc4yumbi8aeMbiX
16



napaMempoe

AHAIIOTUYHO, 33/IaHUI0 CBS3CH MapaMeTpoB JUIS BCEX IapaMeTpoB,
3HAYCHUS KOTOPBIX SIBIIIIOTCA WCXOAHBIMH JaHHBIMH, B  CTOJOIE
«OnpefencHre» YKa3bIBACTCS MYHKT  <«3aJacTCs» WIH  <3agaeTcs
(rabynmupyercs)», Tociae uero B CTONOIE <«3BHAueHHME» YyKa3hIBAETCS
KOHKPETHOE 3HAUCHHE WK TabJva 3HaYeHui (pucyHok 8).

|Qﬂ| [ E PACUET 7| PESYMSTATHI X

-CTPYKTYPA MOQENH e
il (ks =]
(EI1P TRAA 25 —| il -Cnucok napameTpog
o [ Onepayuu b
e T o Oﬁquaue;ne ELIEUEL E’n:uk OnpeneneHie 5 EHa:e:ue
se T2 v 1 ae
O B riie o > |Pagoyse Teno[eEA] ﬂ | |coass [BaHTWnATop] Fadouss Tang
[RE=% < |GleBA] (= [¥] |paccuimeieactca
[ Bermmnatop < |G[eBANNp.EBA} O [Vl |paccunmeieaerca
D kea < [T*[e8A] O | & |paccwnuisaerca
Dke < |o"[eBA] O | ¥ |paccuneisastes
DTea < [RieBal [l | ¥ |paccunmieasrca
O THA < |*[eBA] (] V] |paccunmuieaerca
% Conne | < [m(T"[eBAD (m] ¥l |paccunthisaerca
fahan I >|mikea} [l [ |3apasrca b .|
0 conno T sanaer
> [n*{Kkea} [¥] [ |zanaetca o L&‘r =
[ Ocorrbie aanHbe = sanasTchirabynipyeTCs)
< |Uxea} @ \:I PACCUMTBIERETCA ety e
< [Nikea} [¥] [ |paccummeieaerca s b
< |Pagouee Tenolk] (] ] |paccumtbieasrcs CBA3b 0BPATHAR 3
< |Clx} [v] [ |paccummeieaerca
= (T v [ |paccuvresaercs
< |p*IK] [¥] [ |paccumteieaerca
< |RIK] | vl |paccuvTeieasTca
< "Ikl [] | ¥ |paccunmuizaercs
< |mTIkD =] [v] |paccuimeieastca
2| ||CTeners nosweHIA AaBAZHINA & KOMAPECCOpe j‘

BDEMR pacuera: 18 MceK.
PucyHnok 8 — 3anaHue UCXOIHBIX TAaHHBIX

3arem, IUIA BceX NapaMeTpoB, 3HAYEHHE KOTOPHIX HEHM3BECTHO H
OTIpeJieNiieTCsl B pe3yabTaTe pacdera, JaXe, eClH MapaMeTp SBISeTCS
BXOJHBIM AJISl JAHHOTO BJIEeMEHTa, B cTonbLe «OnpeaercHne» yKa3blBaeTcs
MYHKT «pacCYUTBIBACTCS» (pUCYHOK 9).
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|l [ wonem. | racuer X

CTPYKTYPA MOLEH 1
z | [rem =
[EIMP TPAR 2-5 = CNMCOK NapaMeTpos
o 3 Onepaunn = =
& Breuenny Obostiaere Eh‘igg__ﬁ_r_\?»( E Onpenenerive RERTYENTE =
[ Siaw i o > |Panouze TenosBA] =] ] |cenze [BewTwiATop] Padoyee Teno [KHI] &=
Day < loesa =] paccumsisastcn
[ BerTunatop < |GIsBAKMP.BBA] [ | ¥ |paccunrsieaetca
D kea < [T[s8a1 O S ——
Oke < |ore8a1 O | ¥ |paccwurseastes
OTen < |riesay [ | W |paccarseasrea
D < |"s8A1 O] | @ |paccwmsisactes
D cone ! < [naeem ] E—
D Kawan I > [me(eat £ sanaetca 12.0
D conne Il = =
>|mikent 2] 2anaerca 0.88
[ OchozHbie aannsie
< |uxeay vl aeres
< [eear [} lpaccuvr IESEEHRESICH Iy
< |Padiouss Tenolk] O | B |paccaurs| 2242878
- = sanaercs (radymupyercs)
i -
< [GIk r2 paccury o o
< T ¥l paccurms FaETe
< |onal 7] paccumyisasTen
< |rua O | ¥ |paccunmuizacres
< |kl O ¥l |paccunraisacten =
[YA2nbHas pasoTa komnpeccopa B

Epewsn pacvera: 57 mcex.

Pucynox 9 — Br16op paccuuThIBaGMBIX TapaMeTPOB

3.7 Hacmpolika modenu Ha peweHue pas/luvHbIX 3aday
npoekmupoegaHusi

BuptyanbHas wmonmenp apurarens c(GOpMUpOBaHHAas B CHCTEME
ACTPA kak TpaBWJIO COOTBETCTBYET pEIICHUIO KOHKPETHOW 3aJadu
TEPMOTa30IMHAMUYECKOTO TIPOCKTHUpOBaHus. OJHAKO TpH H3MCHEHUU
MTOCTAaHOBKH 33]1a4l MOJICTh MOXKET OBITh JIETKO NIEPEHACTPOCHA.

Hanpumep, 1ipu  mnepeHACTpOMKE  MOAEIM  JUISl  <BaBS3KHU»
BBITIOJTHEHHOTO JBHUTATENsl Ha PAacyeT ero XapaKTePUCTHK CHCTeMa HEBSI30K
OCTaeTCsl TPEeKHEH, MEHSETCS TOJIBKO TMEepEeYeHb WCXOMHBIX JaHHBIX,
MO3TOMY TOTPEOyeTCs JIMIIb H3MEHHTH CIIOCOO OIpEeNIeHUs 3HAueHUH
HEKOTOPBIX IMapaMeTPOB.

UTo0bl  TMOAKIIIOYHTH  OMEpaIMi0  ONTHMH3AIMH  HEOOXOAMMO
BEIOOpPAaTh B CBOWCTBAX ONTUMHU3UPYEMBIX TapaMETPOB B  CTONOIE
«OrmpeneneHne» NYHKT «ONTHMH3HPYETCS», B HACTPOHKax OIepariu
«OnTUMHU3AIUI» U3 BBITAIAI0NIET0 MEHIO BEIOPATh MapaMeTp SBISIONTHICS
1eNieBoH (YHKIMEeH W yKa3aTh TN ONTUMHU3ANMK (MUHUMH3AIHS WIHA
makcumusans) (pucynox 10).
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“ﬂ‘ (=] Z PACUET b4

CTPYKTYPA MOLENH OnE=pauua "OnTHMI3aL s

[EnP TPAA 25 = MakciiMankHas OTHOCHTENEHaA NOrPEWHOCTS OMTIMM3ELLIH (0. 000
§I=d Onepaywm OTHOCUT 2B HBITT PAIMER HAYANEHOT CUMMNEKEa
[} "Cornacosanne ~
i " HEKEUMANLHOE KOMMIECTED HTEPALMIT
[ "ontusuzauua
: " Uenesan pyHKuma Tur orTmMBaL
[} "Tabynuposarue
[T 3nemenTyl [BRLi0rsnmsnia nasswel Ciyn) ]| [ wransanine
— et —-
ONTUM VYR M MADaMETPE
] Brewnie yenosia b i el
gy [ Tun] 2HaueHe ; 0603HaueHNe HauankHoa sHaveHie =
eanTed * || errunsop] m L..1 +
Kea [BewTunsTop] TN} |...]
KC — | ||[KBA] m™{xea} [ 2| =
T8 & [

THA

Comno |
Kanan ||
Conna Il

OEHOEHSI= AaHHEIE b| [OCHOEHsE AaHHbe] THKE)
T | [OcHosHsi= nanHsie] TE)
[OcHogHbIe naHHIE] P
[OcHoBHb = AaHsie] Plya}
[OcHoBHE2 AaHHsIe] Clva} N

[EH

Bpews pacvera: 57 Mcex.
Pucynox 10 —Ilanens penakTupoBaHuUsi CBOWCTB ornepaiuu «ONTHMU3AIHs»

JUIst MicCIIeIOBAHMSI BIMSIHUS Pa3HYHBIX (DAKTOPOB HA IapaMeTph
JBHUTATEIsl 3aJaeTcsi TaOyJIMpOBaHHE MMApaMeTPOB, XapaKTEPHU3YIOIIHX
naHHble (aKTOpbl, ¥ B TaOJMIC 3HAYCHUM YKA3bIBAETCS JHMAIa30H HX
n3menenus (pucynok 10).

3.8 CoxpaHeHue modesiu, ebINoJIHeHUe pacyema, npPocMomp
pe3ysibmamos u 3agepuweHue pabomsoi

HNudpopmaruio o cHOpMUPOBAHHOW MOICIH MOXKHO COXPaHHUTh B
(haiin, a 3aTeM 3arpy3uTh BHOBBb TPH CICAYIOMCH paboTe C CHUCTEMOM
ACTPA. [Ina BolmonHeHHs 3TOM (QYHKIMK Ha BEPXHEH MaHEeNn HaXOmsATCs
KHOIIKU «COXpaHUTh» (Uil COXpaHECHUs B TeKylwid ¢aiin) u «CoxpaHHTh
Kak» (Wi coxpaHeHWs B HOBbIM (aiin). Hassamwme Tekymiero aiina
oToOpakaeTcsi B TMPaBOM 4YacTW BepxHeW maHenw. Psgom c  Hel
pacmono)keHa KHONKAa IS 3aKpbITHA Monenu (3aBepiueHusi padoThl ¢
MOJIETIBIO) 1 BO3BPATy K HaYaJbHOMY OKHY cHcTeMBI (pucyHOK 11).

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

[ST= [Eovonen | e - x|
Pucynox 11 —BepxHsis aHe b CUCTEMBI B peKUMe (POPMUPOBAHHS MOJICITH

BrinonHenue pacuera 3amyckaeTcs KHOMKOM «Pacuer» Ha BepxHeEn
maHenu (pucyHok 12).
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1 (carcas-1.0-alpha-11) =i

= ACTPA-4.0-alph

Pucynox 12 —KHorka 3amycka pacdera

[To 3aBeplIeHMH pacyeTa aBTOMATHYECKH OTOOpa)KaeTCsl MaHEb C
tabnmuneit pe3ynpraToB (pucyHok 13).

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

rPesyneTate pacuera

Tabnnua | Mpadukn

T T T T ¥ T T ¥ T
clcl] | [Mfc]l 441,2|| 478,38 512,8]| 521,45| 529,92 53821 546,35| 554,33| 562,17 il

Kawman I
o{Il} 10 1,0 1.0 1,0 1.0 1,0 1,0| 2142) 1,0
G [r/c] 83,33 83,33 83,33 83,33 83,33 83,33 83,33 83,33 83,33]
T*[I] X1 327,89 327,89 327,89| 327,89 327,89 327,89 327,89 327,89 327,89
D[] [xITa]| 151,988 151,988 151,988 151,988| 151,988|| 151,988 151,988| 151,988 151,988
Commo 1T
T{c.pll} 15 1,5001 15 15 15 1,5001 1,4999 15 LS
m{cIl} 15 1,5001 1.5 15 1.5 1,5001 1,4933| 15 15
@{cll} 0,99 0,99 0,99 0,99 0,99 0,99 0,99 0,99 0,99
c[cll] [r/c] 265,79 265,8 265,8]| 265,79 265,79 265,81 265,77 265,79 265,78

(OCHOEHEIE JAHHLIE

THEE} 20,4| 20,4 20,4 20,4 20,4 20,4 20,4 20,4 20,4|

Tz} 20,4 20,4 20,4 20,4 20,4 20,4 20,4 20,4 20,4| L
B [kH] 29,62 30,26 30,85 31,41 31,94 32,45 32,93 33,38 33,82
Plya} [kH*c/xr]| 0,2862| 0,3026| 0,3085| 0,3141 0,3194| 0,3245| 0,3283|| 0,3338]| 0,3382
Cival [&r [ (xH*u)] 32,85 iizirg 34,58 35,46 36,37 37,28 38,21 39,15 40,1 F

Bpems pacuera: 18 mMcex.
Pucynok 13 — Tabnuiia pe3yabTaTtoB pacyera

Tabnmuiy MOXHO COXpaHHTh B (aill B Qopmare T'HIIEPTEKCTOBOTO
JOKYMEHTa. A 3aTeM OTKPBITh B TEKCTOBOM pENaKTOpe WM DPEIAaKTOpe
ANIEKTPOHHBIX TaOJHII.

Bo3Bpar k penakTUpOBAaHMIO MOJENH OCYIIECTBIIAETCS Ha)KaTUeM
KHOTIKH «Mozemnb».

Tekyiue pe3ysnbTaTbl COXPAHAIOTCS 10 T€X MOp, [I0Ka HE U3MEHSTCS
3HAUCHMS UCXOAHBIX JAHHBIX WM HACTPOMKM olepaunuii, ¥ K HUIM MOXKHO
BEPHYThCS HaXKaB KHOMKY «Pe3yapTaTe» (prcyHok 13).

3aBepuenue padotsl ¢ cuctemoit ACTPA ocymiecTBisieTcs: mpoCThIM
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3aKpBITHEM TporpaMmbl. Eciam Tekymmas mMozens He ObLIa COXpaHEHa Co
BPEMEHH TIOCJIETHETO M3MEHEHHUS, TO TOSBUTCA OKHO C TPENJIOKEHHEM
COXpPaHUTh UHQOpMaLUIO 0 MOZAETH B ¢aiin.
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4 CUICTEMHbIE TPEBOBAHUA

ApromarmsupoBanHas cuctema <«ACTPA» peamn3oBaHa B BHUC
MPOTPAMMHOTO  KOMILJICKCA, HAMHCAHHOM Ha  S3bIKE  OOBEKTHO-
OPHEHTHUPOBAHHOTO MpOrpaMMupoBanus Java. [IporpaMMHBIH KOMITIEKC
paboTaeT Ha  TMEPCOHAIBHBIX  KOMIIbIOTEpAxX IOJ  YIpaBJICHUEM
omneparonHbix cpex Windows, Linuxu MacOS.

AmmnaparHbie TPeOOBaHUS:

* MpPOLECCOp C TAKTOBOH yactoroi He MeHee 1500MI

¢ 00beM OlEepaTUBHON HMaMATH He MeHee 256 MO;

* MOHHTOD U BHICOKAPTA, MOAJCPIKUBAIOIINE PEIKHUM OTOOPAXKEHHS C
paspemenueM He MeHee 128800 Touek u pa3psSaHOCTHIO
usetonepenadd 16 our;

* 00bEeM CBOOOTHOTrO MPOCTPAHCTBA HA MKECTKOM TUCKE HE MCEHEee
100M6.

JInst 3amycka MpOrpaMMHOTO KOMIDIEKCa Ha KOMITBIOTEpE JOJDKHA
OBITH ycTaHOBIEeHA cpena ucnonuenns Java (JREpepcun me ke 6u20.
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5 UENDb, 3A0A4U n NOPAAOK BbIMONHEHUA
NNTABOPATOPHOM PABOTbI

Henn u ocobenHOCTH 1a00PATOPHOI PadOTHI

1.3nakomcTBO0 ¢ MomenmpoBanueM 1TJ[, paboratomero 1o
CIOKHOMY IIMKJIYy TpPU TIOMOIIM  aBTOMATHU3UPOBAHHONH  CHUCTEMBI
TepMOTa30AMHaMU4ecKoro pacueta 1 aHannza ACTPA.

2. TlpuoOpeTeHre HaBHIKOB aHan3a 3(P(PEKTUBHOCTH NPUMEHEHHUS
paznuuHbiX cxeMm ['TJ[ co cIOXXHBIM ITUKIIOM W MPOBEAEHUS BUPTYaJbHOIO
SKCIIEPUMEHTA C TIOMOIIbIO aBTOMaTH3upoBaHHOM cuctembl ACTPA.

IMopsinok npoBeneHus 1a60PaTOPHOI PadOTHI

1.3HakoMCTBO C WUHTEpPJEHCOM aBTOMATH3MPOBAHHON CHUCTEMBI
ACTPA.

2. ®opMHupOBaHUE MATEeMaTHUECKOW MOICIHM UCXOOHO20 IIBUTATEIS,
paboTaroLIero Mo MPOCToMy IHUKITY (B COOTBETCTBUU C 3aJJaHUEM).

3. BeinosiHeHHE MPOEKTHOrO TEPMOTa30AMHAMHUYECKOTO pacuera
ucxoonozo I'T/ wu ompeneneHue 3aBUCHMOCTH OCHOBHBIX —JTAHHBIX
JIBUTATEIISA OT TapaMeTPOB pabovero mporiecca.

4. Mogudukamnus MareMaTH4ecKOW MOJETH HCXOAHOTO JIBUTATEIIS
IUI TIOJy4eHuss Maremarmdeckoit momenu I'TI co crnoocnvim yuxiom (B
COOTBETCTBHUH C 33][AHUECM).

5. BrinonHeHue MPOeKTHOTO TepMorasoquHaMuieckoro pacyera [ TJ]
CO CNOJCHBIM YUKAOM W OTpPEIETICHUE 3aBUCHMOCTH OCHOBHBIX JaHHBIX
JBUTATEIIS OT ITapaMeTPOB pabodero mporecca.

6. AHanM3 TOJYYCHHBIX JaHHBIX, Pa3pa0OTKa PEKOMEHIAIUN TI0
npumeHenuto I'TJ] co crnoscnviv yukiom.

Cnaya sadopaTopHoii padoThI

JlaGopaTtopHast paboTa BBITIOJHSACTCS B KOMIIBIOTEPHOM Kjlacce Ha
MEPCOHATEHOM KOMITBIOTEPE. [Ipenonasaremnto caaercs  (aiin
MaTeMaTHYECKOM MOJENU JBUTATEN M paclieyaTaHHBIE PE3yNIBTaThI
MPOEKTHOTO pacyeTra C MOCTPOSHHBIMHU 3aBUCHUMOCTsAMH. IIpemonaBarens
3amaeT 2-3 BOMpOca IO TEXHOJIOTHH (DOPMUPOBAHUS MaTeMaTHUECKHUX
Mojeiner aeurareis U 110 TeMe <« TJ] co CIIOKHBIMH IUKIaMI.
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