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RIGIDBUSBARS - KOMIIBIOTEPHASI TIPOTPAMMA PACYETA
SJIEKTPOJNHAMHUYECKON CTOMKOCTH )KECTKOM OILIMHOBKHU C
MPOU3BOJIbHOM OPUEHTAIIUEN IIIUH U U30JISITOPOB

[InmakoBckuit A.A., bapan A.T'.
Hayunsbiii pykoBoaurtens — Knumkosuy I[1.1.

[Iporpamma RigidBusbars siBisieTcst jorudeckuM mpoaospkeHueM mnporpamMvbl EDU.
[IpuunHON co31aHMsI HOBOTO TIPOEKTAa CTaja HEBEPHAas apXUTEKTypa MNPHIOKEHUS,
3aJl0’)KeHHAsi Ha OJTane NPOEKTUPOBAHHUSA, YTO CJENajJ0 HeleIecoO0Opa3HbIM BHECEHUE
JOMOTHUTEIBHOTO (pyHKIMOHANA. CIOXKUIIACH TaKasi CUTYallHs, YTO JUIsl BHECEHUs OUepeTHON
MPaBKU KaXKIbIHA pa3 TpeOOBaIoCh NEpenuchiBaTh OOJIBIION y4acTOK KO/a.

[TosToMy OBLTO pemIeHO 3aHOBO HAMUCATh MPOrpaMMy B COOTBETCTBUM C OOBEKTHO-
OpUEHTUPOBAHHOW MHapagurmMoi mnporpammupoBaHusi. OJHAKO OJHO JIHILIb HCIOJIb30BaHUE
OOII camo mo cebe He SABISETCA pEHICHWEM MpoOiiemMbl. M maxe MOMKET NMPH HEBEPHOM
UCIOJb30BAHUU YCIOXKHUTh NporpaMMy. OTa mHpobiema sBISETCS LIMPOKO H3BECTHOM,
MIO9TOMY Ha dTare CO3JaHHs apXUTEKTYpPhl MPUIOKEHUS IPUHATO WCHOIB30BATH MATTEPHBI
MIPOEKTUPOBAHHS.

OCHOBBIBasICh Ha ONBITE, MOJYYEHHOM MpPU CO3/JaHUM TEPBOH BEPCHU MPOTPAMMBL,
OBLIIO peIIeHO:

— Wcnonp30BaTh  KOHUENIHMHA  OOBEKTHO-OPUEHTHPOBAHHOTO  MPOTPAMMHUPOBAHUS
(OOII). Yto no3BOIMIIO COCTAaBUTh MPOrPaMMy U3 MaJIO 3aBUCSIIUX APYT OT Apyra 4yacrei, T.
0. M3MEHEHHS B OJHOW €€ YacTh HEe BIUSIIOT Ha BCIO mIporpamMMmy InenukoMm. HambGonee
3HaYMMbIM U 3aMETHBIM pE3yJbTaTOM CTAJO pa3JielieHue BHU3yalbHOTO HHTepdeiica u
pacyeTHOl yacTW KojAa HporpaMMbl. Tawke CleQyeT 3aMeTHUTh, YTO HM3-3a CIIa0boi CBS3U
KOMIIOHEHTOB  IIPOrpaMMbl ~ MEXIy CO0O0H MOSBWIACh BO3MOXKHOCTh  ITOBTOPHOIO
WCTIOJIB30BAHUS KOJIA, B IPYTUX MPOCKTAX.

— Hcnonp3oBaTh  KJIacCMYECKHE  IMATTEPHBbl  NPOEKTHPOBAHHUSA, UTO  oOJerdaer
OpPTaHU3aIlMI0  B3aWMOJICHCTBHS MEXKAY pPAa3IMYHBIMH  YacTsIMH  TIPOTPaMMBL.  Tak
ucnonb3oBanue MVC (model view controller) namo BO3MOMXHOCTh HMPOCTOH OpraHu3aIiu
MHTEPAKTUBHOTO UHTEpeiica.
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Pucynok 1 — Moaenb-nipeacTaBieHne-KOHTPOILIIED
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CnoxxHocTH, BO3HHMKAIOUIME TIPU HAYalbHOM OpraHU3alud  apXUTEKTypbl B
COOTBETCTBHUH C IIA0JIOHAMU MPOCKTHUPOBAHUS, KOMIIEHCUPYIOTCSL B TaTbHEHIIIEM yI00CTBOM
Y IPOCTOTOM BHEIPEHUS TOMOIHUTENFHOTO (PYHKIIMOHAA.

B kauectBe cpenpl pa3paboTku Oblia BhIOpaHa MHTETPUpPOBAHHAS cpelaa pa3padOTKu
nporpammuoro obecrnieuenust — Visual Studio 2010 (mo3aHee ObLT OCYIIECTBIICH MEPEX01 Ha
Visual Studio 2012). Crnegyer 3aMeTUTh, YTO MCHOJIL30BaNach JIMIIEH3NOHHAs Komusi Visual
Studio, momy4yennas B pamkax npoekra Dreamspark ot Microsoft.

I[Ipu pabGore B Visual Studio gocTymHBI TpHU OCHOBHBIX CHOco0a CO3TaHUS
MHTEPAKTUBHBIX NpriioxkeHuid Windows.

— WUcnonszoBanne wuHTepdeiica APl Windows. Drto  Ga3oBblii < mHTEp(Eiic,
MPEIOCTABIIAEMbII  OMEpPallMOHHOM CHUCTEMOM Il B3aUMOACHUCTBUSI C MPUIOKCHHUEM,
BBITIOJTHSFOLITUMCS TIO]] €€ YIIPABICHUEM.

— Hcnonp3oBanne Windows Forms. DTo ocHOBaHHBIE Ha (dopmax MeXaHU3M
pa3paboTKU AJIsl CO3JaHUsI TPUIIOKESHUH, BHITIOIHAIONIMXCS 0 yrpaBieHueM cpensl CLR.

— HUcnonp3oBanue kiaccoB Microsoft Foundation Classes, M3BEeCTHBIX TaKke Kak
oubmmoreka MFC. Do Habop KkinaccoB Ha si3pike C++, HHKancyaupyromux narepdeiic API
Windows.

Jiis  paspaboTku mporpamMmbl Oblia BblOpaHa OubOimumoreka MFC, T. k. mpu ee
UCIONIb30BaHUU ympoiaercs oOpamenne Kk Qynkuusm OC. Windows Forms B 1esnom He
MOJIyYryIa TPHU3HAHUS CPEId MPOTPAMMHCTOB, MO3TOMY JAHHBIM CIOCOO W3HAYAILHO OBLI
OTBEprHYT.

K nepocrarkam ucnonb3oBanus Oubiamorexku MFC Heobxoaumo oTHeCTH OO0JbIION
pa3Mep KOHEYHOM MPOrpaMMbl, OIHAKO B HAIIIEM CIyJae 3TO HE SBISETCS PelIatoIIiM.

I'maBHO# 3amadedd mpu pa3paboTke rpaduIecKOr OOOJOYKH IMPOTPAMMEI SBISCTCS
CO3/IaHH€ WMHTYHTHBHO MOHSATHOrO HHTEpdeica, T. €. MOHSATHOTO MMl YelOBEKa BIEpPBHIC
3aIyCTHBIIIETO MTPOrpaMMy. B mepBoHaYaIbHBIX BEPCUSIX MPOCKTA (PUCYHOK 2) AJIS 3TOTO OBLIT
MPHUHAT P MEpP, TAKUX KaK:

— noapoOHbIi paznen «Ilomonib;

— BBIBOJ] MOSICHSIIOIIIETO TEKCTAa B UACTH aKTUBHOTO OKHA;

— cTagapTHOE U1 WindOws-TiporpaMM pacroiioKEHHE YIIEMEHTOB YIIPaBJICHHUS.
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Pucynok 2 — M3HavanbHBIH AW3aiH TPOTPAMMBI
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OnHako MpakTUKa MOKa3aja, YTO 3TU MEpbI pelIaloT JaHHYI0 IpobjeMy He B IOJIHOM
Mmepe. Pazmen «llomomip» OOBIYHO WTHOPUPYETCS TMOJB30BATENIAMH, 4YTO JEJIaeT €ro
Oecrionie3HbIM. BBIBOJ KOHTEKCTHO-3aBHCHMOTO TIOSICHSIOIIETO TEKCTa sBIseTCs Ooee
3(PEeKTUBHBIM, T. K. €r0 OTOOpa)KEHHWE MPOU3BOJUTCS BO BPEMs BCETO Mpoliecca padoThl C
nporpaMmoii. OAHAKO 53TOT METOJ HMEET CBOM HEIOCTaTKH, HampuMep, TaKue Kak
3arpoOMOKJIEHHE OKOH IMPOrpaMMbl M BHU3yaJlbHOE HUX YCIOXHEHHE. lcmonb3oBaHuEe Ke
CTaHJAPTHOTO PACHOJOXKEHUS JJIEMEHTOB YIPABICHHUS O3TO CKOpee PpPEeKOMEHIAus [Uis
HEZOMYIIEeHUsI HEOOOCHOBAHHOT'O POCTa CIOXKHOCTU Tpadudeckoil 000I0UKH.

HpI/IHI/IMa)I BO BHHUMAHHC HCIOCTATKHW MPUMCHCHHLIX paHCC MCETOOB, 6BIHO PEHICHO
peann3oBaTh B3aMMOJCHCTBUE TOJIb30BATENsI ¢ MporpamMMmoil B Buae Mactepa (Mactep —
MHTepakTHBHAs QyHKIMS B rpaduyeckoM nHTepdeiice monap30BaTes, KOTopas NpeacTaBisieT
co00if MOCNe0BaTEeIbHO CMEHSIOUINE JpYr JIpyra JIMajioroBble OKHA JUISl  BBITOJHEHUS
onpeAenEéHHON 3a/1aun, KOTOPYI0 MOXHO pa3OuTh Ha dTambl). HasHaueHue macrepa B TOM,
YTOOBI «IIPOBECTU» TOJIB30BATENSI OT CTAPTOBOI'O OKHA IMPOrPaMMBI 10 Pe3yJIbTaTOB pacueTa.
[TpuBenem JOTHUYECKYIO CTPYKTYPY UHTEpdeiica Ha pHUCYHKE 3.

3anycK nporpammeoil

BBoA, AaHHbIX 3arpysKa
NCXOOHbIX
NaHHbIX

KoopaguHaTbl MapameTpel

PacueT

Pucynok 3 — Jlorndeckasi CTpyKTypa BU3yaJbHOTO HHTEpdeiica

[Ipumepom (HyHKIIMOHATEHOTO MUHUMAJIN3Ma, KOTOPOMY JO0JKHA COOTBETCTBOBAThH BCS
nporpaMMa sBIsieTCS CTapToBoe OKHO (pucyHOK 4). Ilpm 3amycke I0JIb30BaTeINIo
npenjaraeTcsi MUHUMYM BapHaHTOB, KHOMKH «BBecTu naHHbIe» U «3arpy3uTh JaHHBIE»
3amyckaroT Mactep BBO/1a JaHHBIX.
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BEecTW AaHHBIE JarpysuTe gaHHbE Bwivoa

Pucynox 4 — CtapToBO€ OKHO IIPOTrPaMMBI

T.o. cozmanme «moHATHOrO» HMHTEp(eiica MpencTaBIsieT co00i HEKOe OrpaHuvYeHHe
MOJIb30BATENsl B BBIOOPE, OTOOpaKeHHE MUHIUMAJIBHO HEOOX0IMMON HH(POPMAITMHI i HACTPOECK
B JIaHHBII MOMEHT BPEMEHU.

VY moboro pazpaboTyrka Ha CTAAUK MPOCKTHPOBAHUS BO3HUKAET JKEJIAHUE KaK MOKHO
Oosbllle pacIMpUTh (DYHKIMOHAI MPOrpamMMbl, 100aBUTh HOBBIE BO3MOXKHOCTH. 3a4acTyio
9TO MOTHMBHPOBAHO HE OOBEKTUBHOW HEOOXOAMMOCTHIO, a MPOCTOTOM peanm3anuu. OgHAKO
CTOUT ITOHMMAaTh, YTO XOPOIIO HAIIMCAHHAs MporpaMma 3TO HE Ta IPOrpamMma, KoTopasi «Bce
yMeeT», a KOTopasi MaKCUMaJIbHO TOYHO BBITIOJTHSET BO3JIOXKEHHBIE HA HEE 3a1a4H.

OpnHako nobaBieHue B mporpaMMmy T. H. «Pexuma ucciefioBaHus» OblJI0 HEOOXO0AUMO
JUIS. TIOJTHOIICHHOTO HWCCIICAOBAHMS AJIEKTPOJUHAMUYCCKAX YCHIHH. PexxuM wuccienoBaHus
CTaHOBMTCS JOCTYIIEH I10CJIE BBIIIOJIHEHUSI OCHOBHOTO pacyeTa.

JIaHHBII PEXUM TIPEIOCTABISIET BO3MOXKHOCTh 0o0siee JIETANBHOTO pacyera Jyis
(UKCUPOBAHHOTO YIJla MJIK MOMEHTa BpeMeHHU. Takke eCTb BO3MOKHOCTh IIPOaHAIU3UPOBATh
BJIMSTHHE YTJIa TIOBOPOTA M30JISTOPA HA BOSHUKAIOIINE HIEKTPOJMHAMUYESCKHUE YCUITHS.

V3HayanpHO IUIAHMPOBAJIOCH HE IMEPENUCHIBATh MMEIOLIMICS aJTOPUTM, HAaIIMCAHHBINA
Ha si3bIKe mporpammupoBanust ForTran, a mums co3aate dll (amHamMudecku moaximroyaemast
O6ubiMoTEeKa) HAa €ro OCHOBE U MOJAKIIOYMTH K IPOEKTY, HO 3TO J€Jall0 HEBO3MOKHBIM
peanm3anyio pexuma uccienoBaHuil. I1oaToMy OBIIO PEmIeHO IOJHOCTHIO TEPEHECTH
ucxoanslii koa Ha C++. IlepeHoc kofa Takxke MoTpedoBasl MPOBEIECHUS TECTUPOBAHUS, T. K.
Jake TPH TPOCTOM IMEPeBOJIE MPOrpaMMbl HAa APYrod SI3BIK MPOTPAMMHPOBAHHS MOTYT
BO3HUKHYTh OIIMOKHU. IIpuuyMHON 3TOMY MOTYT OBITH HECOOTBETCTBHS THIIOB JIaHHBIX,
pa3IMYHbIE TOYHOCTH OCHOBHBIX KOHCTAHT, a TaK)K€ BHECEHHBIC YeJIOBEeKOM ommoOku. [Ipu
MIPOBE/IEHUH TECTOB ObLT 3aMeU€H HE3HAYMTEIbHBIN POCT CKOPOCTH BBIIIOJIHEHUS MPOTPAMMBI.

PaccMoTpuM  TOCIIeHOBATENFHOCTS JICHCTBHI TPU BBOJE HCXOIHBIX JaHHBIX IIPH
MIOMOIIIK MacTepa.

3aMeTHBIM OTIMYHEM OT TMPEAbIAyIIeld BEpPCHU SBJISIETCS TO, YTO MIMHBI YK€
0TOOpaXKaroTCsl Ha KOOPJMHATHOM TI0JI€, T. €. JOCTAaTOYHO BBIIEIUTh MBILIIKOW M300pakeHHe
IIMHBL M TIEPEHECTH €€ Ha HY)KHOe MecTO. IIpu BBIIEICHWH WKOHKH IIWHBI PSIOM C HEl
nosiBisieTcs rmosie Edit 11 BBoa yriia moBopoTa (pUCyHOK 5).
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Pucynok 5 — OxHO BBOJIa KOOPJUHAT MacTepa BBOA JaHHBIX

TouHOCTh BBOJIA Tpa)UUECKOTO BBOJA KOOPAMHAT MOYKHO ITOBBICHTH HJIM K€ TTOHU3UTH,
u3MeHuB Macmrab. Ha pucynke 6 okHO BBOAa koopauHat ¢ Macmrabom 1 nenenue = 0,1
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Pucynox 6 — 3MeHeHne mMaciirada
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W3meHeHne TuMa MIMHBI JUHAMHYECKHA H3MEHSET CXEMAaTHYeCKH PHCYHOK INWH Ha
COOTBETCTBYIOIIHK (PUCYHOK 7).

7]
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PI/ICYHOK 7 — 3MeHEeHHOE CXEMATHYHOE I/1306pa)KeHI/Ie IMH

Knonka «PacmmpeHHBI pekUM» OTKPBIBAET OKHO Ul PYYHOIO 3aJaHUs KOOpJMHAT.
Co BpeMeHEeM IIaHUPYETCS YCOBEPILIEHCTBOBATh IpapuuecKkuii BBOA KOOPAUHAT U OTKA3aThes
OT PY4YHOI'O BBOJA.

IlepBoHauasIbHBINM BapyMaHT OKHA BBOJA JOIOJIHHUTENbHBIX IapaMETPOB OKa3aycs BechbMa
yIayHbIM, MO3TOMY HM3MEHEHHUS KOCHYJUCH TOJBKO B3aUMHOTO PACIIOJNIONKCHMS 3JIEMEHTOB
(pucyHoOK 8).

BbIBOJ] pe3ynbTaToB pacuera Mo-rnpekHeMy OCYIIECTBIISICTCS B BUIE TEKCTa U TPAPHUKOB
(pucyHok 9-10). B nepBoil Bepcun mporpaMmsbl UCIOJIB30BATIMCH BCTPOEHHBIE KJIAacChl IS
cozmanust rpadukoB. OmHako (QYHKIIMOHAN CTaHIAPTHBIX TpaduKoB OBUI OTpaHUYEH, a
3aKpBITBIM MCXOAHBIM KOJ| HE MO3BOJIAJ BHOCUTh B HMX H3MEHEHHS I10Jl HYXAbl IPOEKTA.
CamocrosaTenbHOe co3AaHuMe TpaduKOB BechbMa TPyAOEMKas 3ajada, CpaBHAMAs 110
CIIO)KHOCTH C caMuUM IpoeKToM. [lo3ToMy eIMHCTBEHHBIM pELICHHEM SBISETCS HalTh
CBOOO/THO PaCIPOCTPAHSIEMYIO OMOIUOTEKY C OTKPBITBIM HCXOIHBIM KOJIOM.
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Pucynok 8 — OkHO BBO/Ia TapaMeTpPOB pacyeTa
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®aza C

Y ASpHEIA TOK KOPOTKOrD SaMBIKEHWA - £4000.0 A

®aza B
[MakcumansHoe HanpRKEHMe B MaTepvane wiksl - 99 289 MMa MakcumansHoe HanprkeHue B matepuane wiksl - 106.417 MMa
DBCHETHBIE YCNOBNA DBCHETHBIE YCNOBNA
Oc 010
75.0rpan 75.0rpan
COCTABNAIDLINE MOAYNA HAMPAKEHUA COCTABNAIDLINE MOAYNA HAMPAKEHUA
B METEPHaNE WMHBI B NOKANEHEX OCRK B METEPHaNE WMHBI B NOKANEHEX OCRX
noocw Y- §9.289 MMa no ook Y - 106.417 MMa
noocn Z- 000 MMMa noocn Z- 000 MMMa
MsruBaiowee younve Ha Beplukky usonaTopa - -2647.7H Wzrubaowes younue Ha BeplwnHy usonatopa - 28378 H
DECUETHBIE YCIIDENA DECUETHBIE YCIIDENA
010c 010c
75.0rpan 75.0rpan
cocTaenAnwre sextopa Y B rnoGansHbm ocRx | cocTaEnAWWe sexTopa J0Y & rnoBansHso ocmx
noock Y - Him noock Y - Him
no oon Z - 26477 Him no oo Z - -28378 Him
COCTaBNAILME BexTopa IY B NoKansHLX 0CHx | coCTaBnAILME sexTopa IY B NoKansHLX 0CHx |
noock Y - ] noock Y - Him
no ook Z- -2647.7 H/m nooon Z- 2837.8 Him
MakcumaneHeie cocTaenAowme sextopa 30Y B rnof: OCHX M; coc sexTopa 3% B rnof:
noock Y - ™ noock Y- OHMm
nooon Z- 2647.7 Hi

0CHx

no ook Z- -2837.8 H/m

MakcumansHoe HanprKeHHe B Matepwane wiksl - 59.285 MMa
DBCHETHBIE YCNOBNA
010c
165.0rpan
COCTABNAIDLINE MOAYNA HAMPAXEHUA
B METEPHANE WMHBI B NOKANEHEX OCRX
noocw Y- §9.289 MMa
noocn Z- 000 MMMa

MsruBaiowes younue Ha BEPLUMHY MSONATOPE -
DECUETHBIE YCIIDENA
01

=
165.0rpan

cocTaenAnwmre sextTopa Y B rnoGansHbm ochx
noock Y - Him
no oo Z - -2647.7 Hm
coCTaBnAILME BexTopa I0Y B NoKansHLX 0CHx ©
noock Y - ]

no ook Z- 2647.7H/m

2647.7H

W coc

sexTopa 3% B rnofaneHex ocax
noock Y- DHMm

no ook Z- -2647.7 H/m

Pucynok 9 — OKHO BBIBOJIa PE3YNIBTATOB PACUETa B TEKCTOBOM BHIIE
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Pucynok 10 — M3MeHeHNe HaNpsKEHUI B MaTeprasie IINHBI






