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Cucmema asmomMamu3upoeaHHO20 pacyema U rnpPoeKmupoeaHus e
MaWwWuHOCMpoOeHuUuU u cmpoumersibcmee

(UEHTP NPOrPAMMHOIO OBECIMNEYEHNA AIM)

PM WinMachine

Ecnn Bawe npeanpustue, opraHusaumss nnbo KOHCTpyKTopckoe 6lopo cosgaet
MexaHn4yeckoe obopynoBaHME WM CTPOUTENbHbLIE KOHCTPYKLMKU, TO AN pa3paboTkM COBPEMEHHbIX
MaLLMH, KOHKYPEHTOCMOCOOHLIX MO OTHOLWEHUIO K 3apybexHbiM aHanoram, Bam Heobxogumo
BHEOPSATb KOMMBLIOTEPHYIO TEXHOSMOMMIO MPOEKTUPOBAHMS. OTO E€OWHCTBEHHbIA MNyTb, KOTOPLIN
cnocobeH MOOHATb  KayeCcTBO  MPOEKTMPOBaHWSE WM co3daTb  OMTUMAalbHble MO BeCy,
3HepronoTpebneHunto 1 psay Apyrnx napameTpoB KOHCTPYKLUN.

Ana  peanusauum  3TMX U1 OpyrMx 3agad W npegHasHayeHa  pyccKosA3blyHas
UHcmpymenmanbHo-3kcnepmHasi Cucmema aemomMamu3upo8aHHO20 pacdyema u
npoekmupoeaHusi 8 MawuHocmpoeHuu u cmpoumenbcmee APM WinMachine - poccunckas
paspaboTka, agpecoBaHHas WHXEHepaM W KOHCTPYKTOpaM, 3aHATbIM KOHCTPYMpOBaHWEM W
MoOepHM3aunen CyLecTBYOLEro MexaHn4eckoro obopyaosaHus.

Mpu co3gaHum Hawen CuctemMbl GbiN UCMONBb30BaH YHUKAMbHbLIA OMbIT KOHCTPYMPOBaAHUS
MaLLMWH, KOTOpbI HapabaTtbiBancst JonrMe rofabl B MHOMOYMCIIEHHbIX nabopaTopusix oTpacneBbixX
WHCTUTYTOB M APYIMX HayuyHbIX opraHusaumi u npegnpusatuin 6biBwero CCCP. B Cucteme APM
WinMachine Ttakon onbIT 06006LliEH, OCMbICNEH, [LOMOSIHEH COOCTBEHHBIMU OPUTMHANBHBIMU
paspaboTkamu M peanu3oBaH B BWAE KOMMIEKCA KOMMbIOTEPHbLIX MpOrpamm, KOTOpble COCTaBMnsioT
WHCTPYMEHTaNbHYI0 OCHOBY npoekTupoBaHus. Cosgatenn APM WinMachine B TeueHue 15 nert
cobuvpann n paspabaTtbiBanuM MeToObl MHXEHEPHOro pacyeTa U MPOEKTUPOBaHUS MeXaHWYeCKoro
06opydoBaHNss M CTPOUTENbHBIX KOHCTPYKUWUIA, B pe3ynbTaTe 4ero nosieunacb Takasa Cuctema,
KoTopasi Mo OONbLUIMHCTBY MNapamMeTpoB HE WMeeT MUPOBbIX aHamnoroB. [Ond Toro u4Ttobbl aTa
paspaboTka Haubornee MONHO oTBe4vana TpebGOoBaHUSAM MPAKTUKN KOHCTPYMPOBaHUSA, B Hee BOLUMU
NOACUCTEMbI  pacyeTa MPOYHOCTW, JKECTKOCTM U YCTOMYMBOCTM  MEXaHUYECKUX  CUCTEM,
peanu3oBaHHble METOAOM KOHeuYHbIX arnemeHToB. C nomowbto APM WinMachine moxHo ObicTpo u
0e3 npobnem nonyyaTb pauuoHaribHblE TEeOMETPUYECKME pa3mMepbl 3/1EMEHTOB MaluvH U
CTPOUTENbHBLIX KOHCTPYKLNA.

APM WinMachine BkntovaeTt appekTMBHbIE 1 HAAEXHbIE anrOpUTMbl N NPOrpaMmbl 4SS
pacyeTa:

3Hep2emuYeCcKUX U KUHEMamu4yecKux rnapamempos;

MIPOYHOCMU, XecmKocmu u ycmoul4ugocmu;

8bIHOC/IUBOCMU;

HadexHoCmu U U3HOCOCmoUKoCmu;

OUHaMU4YeCKUX xapakmepucmux.

C ee NOMOLLbI MOXHO BbIMOSTHUTL pacyeTbl U MPOEKTUPOBAHKE:!

CoepuHeHuN geTanen MalWWH U 35IeMEHTOB KOHCTPYKLIMMW, BKITIOYas KOMMIEKCHbIN pacyeT
BCEX TMMNOB pPe3b00BbIX, CBAPHbIX, 3aKMNENOYHbIX COEAMHEHWI U COEAVHEHWIA AeTanen BpalleHus.

Bcex TvnoB 3y6uyaTtbix nepepay, a Takke YepBAYHbIX, PEMEHHbIX 1 LiEMHbIX nepeaay, u
BbINOMTHEHNSI YepTeXel SIEMEHTOB 3TUX Nepefay B aBTOMaTUYECKOM PEXMME.
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PacueT 1 npoekTUpoBaHue BUHTOBbLIX Nepeaay.

MoAWwnNHNKOB KauyeHUs1 BCeEX U3BECTHbIX TUMOB 1 NOALMUMHUKOB CKOJIbXEHUA.

Banos 1 ocen.

MpounsBonbHbIX 6aNOYHbIX KOHCTPYKLMNA.

dDepMeHHbIX NIOCKUX U MPOCTPaHCTBEHHbIX KOHCTPYKLIMNA.

Hanps:xeHHO-aehOpMNPOBAHHOIO COCTOAHUA AeTanen MeTO4O0M KOHEYHbLIX 311EMEHTOB.

TpexmepHbIX paMHbIX KOHCTPYKLUA.

Ynpyrux afieMeHTOB MaluMH (MPYXUH CXKaTusl, pacTsSXKEHUsT U KPYYEHUsT, NITOCKUX MPYXUHBbI, a
Takke TapenbyaTtbiX MNPYXUH U TOPCUOHOB).

KynaukoBbIX MeXaHU3MOB C aBTOMaTUYECKMM reHepaToOpOM YEPTEXKEN.

PblYaXXHbIX MEXaHM3MOB MPOM3BOSIbHON CTPYKTYPbI.

MpuBOAOB BpawaTenbHOro ABMXEHUA MPOM3BOJSIbHON CTPYKTYPbI.

MnaHeTapHbIX NepeAay NPoOM3BOSILHOIO TUNa.

0O60n0Y4YeYHbIX M NNACTUHYATbIX KOHCTPYKUUMA MPOU3BOSILHOIO BMAA METOOOM KOHEYHbIX
3TIEMEHTOB.

Kaxxgas nogcuctemMa npenocTaBnseT MOSb30BaTENO MHTErPUPOBAHHYIO Cpedy, KoTopas B
obuem cny4vae BKIHOYaET:

cneynanmsanpoBaHHbIi rpadouyecknini peaakTop;

MOJTHbIW LMK BbIYUCIIEHUI,

pasHoobpasHble cpeacTBa NpeaAcTaBneHus pe3ynbLTaToB pacyeTa;

pas3BETBEHHYIO CUCTEMY MOACKA3OK.

B Cucteme nmeetcsl uHxeHepHasi 6a3a OaHHbIX [N XPaHEHUSI CYLLECTBYOLNX CTaHAapTOB,
AOCTynHasi BCEMY KOMIMIIEKCY pacYeTHbIX MporpaMMm, W 3/IeKMPOHHbIU y4ebHuk “OcHoebl
npoekmupoeaHusi MaWUH”, B KOTOPOM W3MNOXEHbl OCHOBHble MeTOAbl pacyeTa, UCMONb30BaHHbIE
npu paspabotke APM WinMachine.

Mo xenaHuto 3akaszumka Cuctema APM WinMachine moxeT nocTtaBnATbCS Kak LIENWKOM, Tak U
B Buae Habopa oTgenbHbix Moaynen. BosmoxHa paspaboTka HOBbIX mporpamm u mogundukauus
CYLLIECTBYIOLLMX B COOTBETCTBMM CO cneundukaumamm 3aka3yuka.

APM WinMachine npegHasHayeHa Ana nepcoHanbHbIX KOMMbOTEPOB (MUHUMArbHbIE
TpeboBaHus: 486 DX, 16MB O3Y, 50Mb Ha xxecTkom gucke) n pabotaet B cpeae Windows 95/NT.

Cuctema APM WinMachine HeogHOKpaTHO JeMOHCTpupoBanack Ha MexayHapoaHbIX
BbICTaBKax B COCTaBe 3KCno3mumm MuHMcTepcTBa Hayku 1 TexHudeckon nonutnkm Poccum (CeBIT-94,
95, 96, 97; Hannover Messe-96; SIMO-95, 96 n T. A.) n MexayHapoaHOW BbICTaBKE KOMMbIOTEPHON
TEXHUKN N MHGOPMaLNOHHbIX TexHonoruin “KOMTEK-98”, Mocksa.

Cuctema pgoctynHa no ueHe. bonee cotHn nonb3oBatenen APM WinMachine B Poccun n 3a
py6exom (Hanpumep, AO “BHUUMNTMALL”, Mockea; AO “KonomeHckuii 3aBog” r. KonmomHa MO; AOOT
“PATEIT, r. CepnyxoB MO; AOOT “HaxoakuMHCKuI cyaopeMOoHTHBIN 3aBog”, r. Haxoaka MNpumopckoro
Kpasi; OAO “CnaBHedTb-MernoHHedpTeras”, r. MervoH TroMeHcKom obn.; MPn
“TromeHbaHepropemoHT”, 1. CypryT TOMEHCKOW 00f.; YpanbCKUin 3NMeKTPOXUMMUYECKUA KOMOMHAT, T.
Hoeoypanbck Ceepgnoeckon o6n., LIKb mopckon texnukm “PYBUH”, r. CaHkT-leTtepOypr, n gpyrue)
AaBHO He MMelT Npobrem ¢ Ka4ecTBOM M Cpokamu pa3paboTku. Bbl Toxe MOXeTe Nony4utb Takue
BO3MOXHOCTU. Mbl npurnacum Bac Ha y4eOy, roe mMoxHo OygeT Bo BceM 3TOM ybeamTbCcs camum.
MpuHAB yyacTme B OOHOM M3 exekBapTanbHO opraHudyembix LleHtpom AlMNM cemwnHapos, Bbl
NO3HAKOMMUTECH C COBPEMEHHbLIM YPOBHEM MPOEKTUPOBaHNS B 0611acTV MEXaAHWKUN, MalIMHOCTPOEHMS,
nNpubopocTpoeHns, cTpouTensctea M T. 4. Bam OyneT npepocTtaBneHa BO3MOXHOCTb nopaboTaTtb
CaMOCTOAATENbHO Nof  HabnogeHunem paspabotumkoB Cuctembl. [lMepeg Bamu  BeicTynaT ee
nonb3oBaTenu, KoTopble pacckaxyT o6 onbiTe ucnone3oBaHus APM WinMachine B npaktuudeckon
pabote. Bbl cMoxeTe 3agatb MHTepecywwme Bac u Bawe npegnpusitue Bonpocbl. Mbl MOXxeMm
npegoctaBuTb CUCTEMY BO BPEMEHHOE MONb30BaHUE ANs ee U3y4YeHus 1 NpakTu4eckon anpobauuun.
Bbl nonyunte BCce HeOOX0AMMbIE peknaMHble MaTtepuansi.

MbI1 nokaxkem BaM, KaKk MO)XXHO npoekmupoeams u pabomams no-Hoeomy!
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APM WinJoint

—OnucaHue npoayKkTa—

OmodenbHble Oemanu U y3nbl MawuH, MEXaHU3MO8, KOHCMPYKUUU U 35IeMeHmo8
B8CEBO3MOXHbBIX MEXaHU4YeCKUx cucmem CcoeOuHsromcsi Mexdy cobol (C rnomMowbio crieyuasbHbIX
Oemanel unu 6e3), obpa3ysi MpuU 3MOM HO8ble KOHCMPYKUUU U Y3kl KaKk COBOKYNMHOCMb bosiee
meskux. Crnocobbl mako2o coeduHeHus1 demarneli O4eHb pa3Hoobpa3sHbl, makK Xe Kak u Memoodb! ux
UH)XEHepHo20 pacyema u npoekmuposaHusi. KoHcmpykmusHo coeduHeHus1 bbigaom pe3bboebiMu,
CeapHbIMU, 3aKJIeNoYHbIMU U COEOUHEHUsIMU, rpedHa3Ha4yeHHbiMU Ornsi cbopku Oemanel
epauwjeHusi. Bce smu obbekmbl mMoe2ym b6bimb cripoekmupogaHbl € noMowbio cucmembl APM
WindJoint.

APM WinJoint - aTo nporpamma pacyeTta M NpOeKTUpoBaHus coefuHeHuin. OHa nossonsieT
BbINOMHWTE KOMMJIEKCHBIN pacyeT U aHanu3 cCoeguHEHUN, KoTopble Hauboree YacTo UCMOMb3YTCH B
MaLLMHOCTPOEHUN 1 cTpouTenbCcTBe. [prMeHeHne cnucTemMbl Npy pa3paboTke U34enuin HOBOW TEXHUKN
3HAYUTENbHO COKPATUT BPEMS MPOEKTUPOBAHMS YKa3aHHbIX Bbille OObEKTOB, MNOBLICUT HAOEXHOCTb
UX pacyeTa 1 No3BoNuT BblOpaTh U3 MHOXECTBa BapMaHTOB paLMOHarnbHble 3Ha4eHUs napameTpoB.

Tafin (oo g E"E”E”]

Tunbl coegnHeHnn, paccuuTtbiBaemble APM WinJoint

Cucrtema no3BonsieT paccumtarhb:

rpynnoBblie pe3bboBble COeAMHEHWS, MNOCTaBMEHHble B OTBepcTMe C 3a3opoM u 6es,
YCTaHOBMEHHbIE B MPOU3BOSILHOM MOpsSAKe W MpefHa3HavyeHHble ANd COeAUHEHUS NPOU3BOMbHbIX
noBepxHocTen. NMpy 3TOM B Ka4eCTBE 3/IEMEHTOB KPEMnieHUs MoryT ObiTb paccyMTaHbl OOMThl, BUHTbI
W WNUNbKK, paboTaroLmne npy Npon3BoSibHOM BHELLUHEM Harpy>XeHuu;

CBapHble COeAMHEHMUST MPU NMPOU3BOSIbHOM BHELUHEW Harpy3ke M MpPOU3BOSIbHOM pasMeLleHunn
CBapHbIX LLUBOB CIeAYHLLMX TUMOB;

CTbIKOBbIE;

TaBpOBbIE;

HaxINeCTOYHbIE;

COeaMHEHMS, BbINOSTHEHHbLIE TOYEYHOW CBapKOW;

3aKnenoYyHble COoeaMHEHUS MPOU3BOJSIBHOIO pasMeLLeHnss M npu MNPOU3BONIBHOM MIIOCKOM
Harpy>xeHuu;

coeiHeHWs aeTanen BpaleHns, KOHCTPYKTUBHO BbIMOMHEHHbIE Kak:
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COegMHEHMNS C HAaTArOM LMUMNNHOPUYECKON NN KOHNYECKOWN hopM;
LUNAULEBBLIE U LLMOHOYHLIE COEAMHEHUS Pa3HbIX TUMOB;
WTMGTOBBLIE pagnarbHbie U OCEBbIE COEANHEHMS;

COeaMHEHNST KOHUYECKMMU KONMbLLaMU;

KNEMMOBbIE COEAUHEHNST PA3ITIUYHOTO KOHCTPYKTUBHOMO BbIMOJTHEHWS;
npoduUnbHbIE COEANHEHUS Pa3IUYHbIX MOgMdUKaLMIA.
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BoamoxHoctn APM WinJoint

APM WinJoint no3sonseT BbINOMHUTL BCE HEODXoOAMMbIE AN BbiOpaHHOro TMna CoeauHEeHUs
pacyeTbl (B popmMe NPOBEPOYHOrO U NPOEKTUPOBOYHOrO).

Mog NpPOEKTUPOBOYHBLIM pPacCYETOM MOHMMAETCA KOMMIIEKC BbIMUCIIEHWA MO ONpeaeneHunto
OCHOBHbIX TF€OMETPUYECKMX Pa3MEpPOB COEOMHEHMS, a MNpu MPOBEPOYHOM pacyeTe HaxogaTcs
3HayeHus koaddumumeHToB 3anaca. lMNpu aToM Kputepusmum pacdeta pe3bboBbIX COEAUHEHUN SB-
NATCA: YCNOBME OTCYTCTBUS COBWra W PAacKpbITUsi COMPSHKEHHbLIX MOBEPXHOCTEW, a TaKke
cTatmdeckasi M yctanocTHasi MPOYHOCTb 3NIEMEHTOB coeanHeHUus. CBapHble LBbI PacCYUTLIBAOTCA U3
YCNOBUSA CTATUYECKOM W YCTarlOCTHOW MPOYHOCTU, a 3aKMenovHble - W3 YCrOBUS MPOYHOCTM Mpu
NMoCTOAAHHON Harpy3ke. Kputepmem pacuyeta coeavHEHUN [eTanen BpaweHusi MOXeT ObiTb (B
3aBMCUMOCTM OT TUMA): yCroBUE OTCYTCTBUSA CABWUra; YCNOBUE MOSABMEHMST 3a30POB B COMPSPKEHHbIX
NMOBEPXHOCTSAX; CTaTU4eckass U YCTanocTHas MpPOYHOCTM SfEMEHTOB COEeAMHEHUs, a Takke
COBOKYMHOCTb 3TUX KPUTEPUEB.

YAo6HbIN MHTepdenc nonb3oBaTens

UHcTpymeHTanbHble cpeactea  APM  Windoint  paccunTaHbl Ha  HENOArOTOBEHHOro
none3oBatenda. Cuctema npocta B paboTe, Tak Kak COOepPXUT:

yOOOHbIV ANanoroBbI MHTEPAENC;

cneynanusanpoBaHHbIi rpadoMyecknii peaakTop;

HarnsaHbI MHTepdenc BbiBOAa pe3ynbTaTos;

0a3y gaHHbIX, JOCTYMHY0 AN peAakTUPOBaHUS;

Apyrve HeobxoaMMble Anst 3TOro Kracca nporpammHoro obecneyeHms CepBUCHbIE CpeacTaa.

APM WindJoint npegHa3sHayeHa gnst pabotel B cpege Windows 3.1 n Bbiwe. OHa MOXeT
akcnnyaTnpoBaTbCA Kak B coctaBe cuctembl APM WinMachine, Tak u camoctoaTensHo.
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APM WinShaft

—OnucaHue npoayKkTa—

Banbi npedHasHavyeHbl Onsi noddepxaHusi epawjarouuxcss demaned u rnepedaqyu MOMEHMa
gpauwjeHusi. OHU OMHOCSMCS K Yucrly Haubonee omeemcmeeHHbIx demarieli MawuH, Mno3momy K HUM
npedbsensAomcsi 8bICOKUe mpebogaHusi M0 MOYHOCMU U320MOB/IeHUs, MPOYHOCMU, XeCmKocmu,
ycmouy4usocmu u xapakmepy kosnebaHul. Cucmema APM WinShaft noseosnisiem 8binosnHUMb 8echb
UUKIT MPOEKMUpPOB8aHUsi 8asio8 U ocel, HayuHasi om pa3pabomku KOHCMPYKUUU U 3aKkaH4Yu8asi rnosiHbIM
cmamuyecKkum U OUHaMUYECKUM pacyemom.

APM WinShaft npeactaBnaetr cobon nporpammy Ans pacyeTa U NPOEKTMPOBaHWUS BaroB U
oceii. C nomouubio APM WinShaft MmoxHO paccunTaThb:

peakuuu B ornopax Barnos;

3Mpbl MOMEHTOB U3rnda u yrnos M3rnba;

3MPbl MOMEHTOB KPYYEHWS U YITIOB 3aKpy4MBaHus;

AedopmmnpoBaHHOe COCTOSIHNE Bana;

HanpsXXeHHOe COCTOSAHME MPU CTaTUYECKOM HarpyXeHuu;

KoadhMUMEHT 3anaca yCTarioCTHOW NPOYHOCTY;

pacnpefeneHne nonepeyvHbIX CUr;

COBCTBEHHbIE YACTOTbI 1 cCOBCTBEHHBbIE hOPMbI Bana.

Fpadmyuecknin pegakrop

Cuctema APM WinShaft umeeT cneunanuanpoBaHHbIA rpaduyeckuin pefaktop Ans 3agaHus
reomeTpum BanoB M ocen. Pepaktop npepocTaBnsieT B pacrnopsbkeHue nonb3oBaTtens rmbkve wm
yaobHble cpeacTsa Ang:

3aJaHuns KOHCTPYKUMK Bana;

BBOJA Harpys3okK, JENCTBYIOLLMX Ha Bar;

pasMeLleH1s Onop, Ha KOTOPbIX YCTaHOBMEH Bar.
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PaccTOAHHE, MM

OcHoBHOe oTnnume rpacdmyeckoro pepaktopa BanoB cuctembl APM  WinShaft ot
TPaAMLUMOHHBLIX COCTOUT B cneunansHoM Habope npuMUTUBOB, C KOTOPbIMUM OH OMepupyerT.
Mpumnteel APM WinShaft - 9To OCHOBHble 3nemMeHTbl KOHCTPYKUMM Bana ( uunuHgpudeckue u
KOHUYECKME y4acTKK, acku, rantenu, KaHaBku, OTBEPCTUSA, YHACTKN C pe3bOOW, LUMOHKN, LUNULGI U T.
4.), @ TaKKe Harpysku, KoTopble MOryT Ae/CTBOBATb Ha Ban UNu onopy. Takon noaxoa 3HaunTenbHo
ynpowaet BBO4 W pedakTUpOBaHWE reoMeTpuu Bana W OpYyrux AaHHblX, HeobXxoAumbIX Ans
BbIMNOSIHEHNS PacyeToB.

MeToabl 1 KpuTepum pacyeta

HanpspokeHHoe w1 gedopmMupoBaHHOE COCTOSHMS Bana pacCyMTbIBAlOTCA  MeTo4amu
COMpOTUBNEHUA MaTepuanoB. Tak, edopMnpoBaHHOE COCTOsIHME onucbiBaeTca metogom Mopa, a
packpbITUe CTaTU4EeCKOW HeonpedenuMoCTV BbIMONHSAETCs mMeTtogom cun. Crtatudeckas NpPOYHOCTb
OLEHMBAETCsA MO 9KBMBANEHTHbIM  HAaMpPSPKEHWAM, MOMYYEeHHbIM  3HEPreTUYecKMM  MeTOdOoM.
OnHamunyeckme xapakTepuCTUKWM, TakMe Kak COOCTBEHHble 4acTOTbl U COOCTBEHHble (POpMbl,
onpeensiTca MeTOAO0M HavanbHbIX NapamMeTpoB.

Pac4yeT ycTanocTtHOM NpoOYHOCTM CBOAMTCS K HaXOXAeHUI0 Ko3dduumeHTa 3anaca B Tekylem
CeyeHUn no AnvHe Bana, NpPUYEeM Kak Npu MOCTOSIHHOW BHELUHEW Harpyske, Tak U B cnydae, korga
N3BECTEH 3aKOH €€ U3MEHEHUS BO BPEMEHN.

Basza faHHbLIX N0 MaTepuanam

B coctaB cuctembl BXxoAWT JokanbHas 6a3a [f[aHHbIX MO MaTepuanam, conepalias
HeobxoavMble A pacyeTa Bana napameTpbl, Takue kak moaynb FOHra, koadpdpmumeHT MyaccoHa,
MAOTHOCTb U T. 4.
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MHTepdenc nonb3oBaTens

Mmelowmecs B cCUCTEME WHCTPYMEHTanbHble CpeacTBa Mo3BONAT  3(EKTUBHO €t
Nonb30BaTbCs NPU NPOEKTUPOBAHUN PABHOMNPOYHBLIX KOHCTPYKLIUIA.

APM WinShaft npegHasHaueHa gons pabotbl B cpege Windows 3.1 u Bbiwe. OHa MOXeT
akcnnyaTnpoBaTbCA Kak B coctaBe cuctembl APM WinMachine, Tak u camoctoaTensHo.
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APM WinBear

—OnucaHue npoayKkTa—

lModwunHuku kayeHuss npedcmasnstom coboli OCHOB8HOU murn ornop Ons epawaruuxcs
Oemanel MawuH, pasfiuYyHbIX MexaHudeckux ycmpoltcme u cucmem. APM WinBear ebinonHsem
KOMIIeKCHbIU aHau3 rnodWUnHUKO8 KayveHusi. Mcrionb3ysi amy cucmemy, MOXHO paccyumamb

OCHOBHblE  Xapakmepucmuku  MOOWUMHUKO8 U  8blbpamb  OnNMuUMarbHble  KOHCMPYKUUU
MoOWUNHUKOBbIX Y3/108.
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l'ucmoepamma 60ko8bIx bueHUl Wapukogoeo paduasibHO20 NoGWUNHUKa

AdbekTUBHBLIN MeTOA pacuyeTa HemaeanbHbIX NOALWNMHUKOB

APM WinBear - 3TO HOBasi, He uWMelolWaa aHanoroB nporpamMa pacdeta napameTpoB
HenaeanbHbIX NOALUUMHUKOB.

MoawunHmMk cuuMTaeTca HeugeanbHbIM, €CnvM MOrpelHOCTSIMA ero WU3roTOBIEHUSA Henb3s
npeHebpeyb B KOHTEKCTE pellaemMon 3agayn. MHorve BaxHble 3aJadn KOHTaKTHOW XKECTKOCTU W
KOHTaKTHbIX HanpsbkeHui TpebytoT, YToObl MOALMMHUK pacCMaTpuBarcs UMEHHO Kak HengearnbHbin. B
LleHTpe AINM paspaboTaH yHMBepCasbHbI METOA PELUEHUS KOHTaKTHbIX 3afad, HageXHOCTb U
3P HEKTUBHOCTbL KOTOPOrO NOATBEPXKAEHBI pe3yNbTaTaMn 3KCNEPUMEHTANbHbIX NCCNEA0BaHNN.

BoamoxHoct APM WinBear
C nomoubio APM WinBear MoxHO paccuntathb:

* nepemMeweHusi ()KeCMKOCMb) e donrzoee4yHoOCMb * MOMEHMm mpeHus
e Haub6onbWue KOHMaKmMHbIe Hanpsi>xeHusi * romepu MowHocmu * mennoesbidesnieHuUe
® Ccusbl, deﬂcmeyiomue Ha meJsia Ka4yeHus

Ncnonb3oBaHve cucTemMbl MpY  MPOEKTUPOBAHMMU  MOALIMUMHUKOB MOMOXET KOHCTPYKTOpPY
MeXaHN4Yeckoro 06OpYAOBaHUS B CO3[4aHUM OMOP KavyeHUsi, ONTUManbHbIX Kak Mo napameTpy
YKE€CTKOCTU, TaK 1 Mo APYrMM KpUTEPUAM.

MopenupoBaHue noaLwMNHUKA BMECTO pacyeTa eAUMHUYHbLIX NapaMmeTpoB

B cucteme APM WinBear BbINOMHSAETCA BeCb KOMMSEKC MPOBEPOYHbLIX pacyeToB, Korga no
M3BECTHOW reoMeTpuM NOALINMHMKA PaCCUUTLIBAKOTCA €ero BbIXOAHbIE XapakTtepuctuku. Kak 6bino
CkasaHO paHee, nNpu onpeaeneHnn BbIXOAHbIX XapakTePUCTUK MPUMEHSIOTCA OpUrMHanbHbIE
aHanuTU4eckMe M YMcneHHble NoaXoAbl, a Takke MeTOAbl MaTeMaTUyecKoro MoAEerMpoBaHus, YTO
JaeT BO3MOXHOCTb MpeACTaBuMTb pes3ynbTaTbl pacyeTa 3TUX MNapamMeTpoB U BEMNUYMHBbI  UX
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CTaTUCTUYECKOrO paccesiHnst B yOoOHOM Ans nonb3oBaTtens Buge. B yacTHoCTM, MOXHO onucaTtb
noesefeHve NOALNMHUKOB B PEXNME peanbHOro BpEMEHU, NCMONb3ysi NPOLEeAYPY aHuMauum.

Becb kOMMNNEKC NOMyYeHHbIX peLleHni NpegocTaBnseT NoNb30BaTento BO3MOXHOCTb HarflsigHo
KaKk KayeCTBEHHO, TaK W KONMMYECTBEHHO OUEHUTb MpPUrogHOCTb MOAWWMHUKA (MM napbl
NMOALWMWMHUKOB) U B ClnyvYae HeobXooumMocTM HaMeTuTb Nyt Ana nogbopa napameTpoB 6Gonee
ahPeKTMBHLIX onop. Takon NOAXOA4 K pacyeTy M aHanusy NOALUMMHMKOB NO3BOSISET NOMYYUTb Takue
HadeXHble U McyepnbiBaloLwWwme pesynbTaTbl, KOTOpble HE MOryT OblTb HalAeHbl C MOMOLLBK APYrvX
M3BECTHLIX B HACTOSILLEE BPEMS CUCTEM.

Hanbonee pacnpocTpaHeHHble TUMNbI NOALMMHUKOB U 6ornee Toro...

UJapVIKOBbIe noawmnnHUKN

PagvanbHble Cdpbepunyeckne PagnanbHo-ynopHble | YNopHble

PonwvkoBble NoALWMNHMKK

PagvanbHble Cdpbepunyeckne PagnanbHo-ynopHble | YNopHble

B APM WinBear moryT 6biTb paccumTaHbl NOALUMMHMKM BOCbMU Haubornee pacnpocTpaHeHHbIX
TMMoB

wapukoebie paduasibHble

wapukossle cehepudyeckue

wapukosble paduarbHO-yMOPHbIE

wapukoeble yropHble

poriuKkosbie paduarsibHble

porukossie cghepuyeckue

porukosbie paduasibHO-YMOPHbIE

POJIUKOBbIE YITOPHbIE

Mo >xenaHuio 3akasumMka K 9TOMY CMAUCKY MOXHO paobasButb noboM cneuuwansHbid  TUM
NoALLMNHUKAE.

MNMepemelleHNs M XKECTKOCTb - KIIKOY K pacyeTy noAwWUnHUKa

PacnpegeneHve Harpy3ok Ha Tenax KayeHusi CyLleCTBEHHO BIUSIET Ha [AOfrOBEYHOCTb
NoALINMHUKA. PacyeT Ha JONrOBEYHOCTbL CBOAUTCS K OnpeAerneHmnio BpeMeHn paboThl NogLwmnHmka oo
MOMEHTa Hayarna BblKpallMBaHUS JOPOXKEK KaYeHUs!.

BaxHbiM napaMeTpoMm, XxapakTepusylLmm paboTy MOOLMMHUKOBLIX OMOp, SIBMSETCH K/acc
MOYHOCMU, KOTOPLIN HanpsiMylo CBsi3aH C BENWYMHOW CMeLleHui Bana. B 3aBucumocTn OT Tmna
NOALUUMHUKA BEMNUYUHBLI 3TUX NEPEMELLEHMI B OOLLEM Criydae MOryT UMETb OCeBble, paauarbHble U
6oKoBble cocTaBnsAoLLME.

C uenbi M3y4yeHUs KapTWHbl CTaATUCTUMYECKOTO pacCesiHWsl BbIXOAHbLIX napameTpoB B APM
WinBear nx pacyeT BbINOMHSAETCS AN cTa NPOM3BOSbHbIX MOMOXEHUI LeHTpa NoALIUMIHMKA.

PesynbTatbl pacuyeTa Harpy3ok MO3BONSAOT TaKKe ONpPedenuTb CEPUID SHEePreTUHEeCKnx
XapaKTEPUCTUK, OT KOTOpLIX 3aBUCUT NoTpebneHne aHeprum u pabovas TemnepaTypa NoalunHuKa:
KOa(bUUMEHT MNOMNE3HOro [OEeWCTBMS, MOMEHTbl TPEeHWsi, MOTepM MOLUHOCTU MpU  TPeHuwu,
TennosblaeneHe U T. 4.
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TpexmepHoe npocmpaHcmeeHHoe pacripedenieHue nepemeweHuUll 0ns paduarnbHO-yNOPHO20
nMoowurnHuKa

MpeacraBneHune pesynbLTaToB pacyeTa

NMapameTpol cun TpEHWA [HarpYXeHHLIA NOLMMIHME]

MomeHT cun TPEeHHA

01

0.05

MMomeriT TPherora, H x m

0 20 40 &0 a0

Homep urepanuu

Buixog | Nomome

lpagpuk 3HavyeHul MOMEHma Cus/l MmpeHuUs
(paduarnbHOo-yrnopHbIU MOOWUNHUK).
PesynbTaTthl pacyeta NpeAcTaBnAlTCS pasnMyHbIMU cnocobamMu, a UMEHHO B BUAE:

» TaGnUubl CO CTAaTUCTUYECKUMU XapaKTepUCTUKaMu;

* TMCTOrPaMMbl KOMIMOHEHT NepeMeLLEHWI;

* MPOCTPAHCTBEHHOrO MOJIA MOMOXKEHWUIN LIeHTpa NOAWNMHUKA;

* aHMMaLMU OBVDKEHUS MOALINMHUKA.

* rpacpmka, onvcbIBalOLLErO M3MEHeHWs1 napaMeTpa no yriy NoBopoTa NOALMUMIHMKE.

CooTBeTcTBYylOWMEe DOpPMbl  MPEeACTaBrneHnUst pesynbTaToB pacdeTa [OaloT BO3MOXHOCTb
MONYYUTb MCYEPMbIBAIOLLYI0 XapaKTepPUCTUKY ABWKEHUS NodlwuvnHuka. Boibop BuAa npepctaBneHus
oCTaeTcsl 3a Mnonb3oBaTenem.
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Cunbl, geficTEYIOWKHE Ha Tena kavenun [Harpyxennni noguunivk] B3
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Cunebi, Oelicmsyrowue Ha mersna Ka4eHusi

Tak kaKk BakHbIM NapaMeTpoM pacyeTa sBnseTcs Hopmauns 0 Harpyskax, AeACTBYOLWMX Ha
Tena kadeHus, B cucteme APM WinBear npegycmoTpeH HarnsgHbli BbIBOA 3TOW MHGOpMaLMM Ha
akpaH. pu xenaHuu nonb3oBaTefb MOXET Takke BpallaTb MOALUIMNHUK KavyeHus 1 Habnwaatb 3a
NU3MEHEHNEeM 3TUX Harpy3ok.

BBoa ncxoaHbIX AaHHbIX

Cuctema APM WinBear npocta B MCMNONb30BaHMK, MU 3TO BMAHO Ha nNpumepe opraHusauum
BBOAa MCXOAHbIX AaHHbIX. Bce reomeTtpuyeckne pasmepbl NOALUMMNHUKA MOXHO BBECTU BPYYHYIO, a
MOXHO BoOCMoOnb3oBaTbCs 6a30M AaHHbIX, KOTOpas MocTaBnsieTcd oTgenbHo. B 6asy BkA4YeHbl
CcTaHdapThl, NpumMeHsieMble B Poccuu, B TO XXe OHa OOCTynHa ANnd pedakTupoBaHud. Harpysku Ha
NOALUUMHUK BBOAATCA C 3KpaHa B 3aBWCMMOCTM OT Tuna YCTaAHOBKM noAwwunHuka. [MapameTpsl
TOYHOCTU MO XEerlaHWo NoNb3oBaTens BbIbnpatoTca ¢ noMowblo 6a3bl AaHHbIX NO 3agaHHOMY Kraccy
TOYHOCTW.

Ona cnyyasn, ecnu [JencTBylOlWME Ha Ban BHELUHWE Harpy3kM WM3MEHSIIOTCS BO BpeMEeHWU,
UMeeTCs cneumanuanpoBaHHbIA rpaduyeckuin pegakTtop € MorfHbIM HabopoM HeobXoaAuMbIX And
BBOZa NepeMeHHbIX NapaMeTpoB (PyHKLMNA.

Harpysku, gencTeyolimMe Ha NOALMNHUK, MOTYT BbiTb NPOU3BOMbHBLIMKU, NPU 3TOM B KayecTBe
BHELLUHEW Harpy3km MOXHO paccmaTpuBaTtb cuny npefHatdra. [MpegHaTtar B 3aBUCMMOCTM OT Tuna
noAwunHuka 3agaetca nnbo B BMAE MPUMOXEHHOW OCEBOM (pagwanbHOW) Harpysku, nubo B Buae
paguanbHbIX (0CEBbIX) NEpPEMELLLEHNA.

P g T e - T P i 30 S B ksl T LA BT i

LCrama gtT SHOER H Henossm palions

Deenan cusa, H IF'
Pan. cHaa wa warp, onops, H: 1 (o0

Pan. cHaa wa eknarp, anopi, H Irl
(eeman cHaa npegsaTara, H Iﬂ—l
CropoeT njpbmssa, o0/ mam I'Illl—l
Kocn gy, AHHAMESHOCTH |1 |

Tun goTasoErs Tun HarpyaEu
¥ Cumpa 0" " Mopcromysan warpygaea O [opessaEnan Harpyaca
" Compaa "3 ILETT B BTERE M EHEHY K HA ey |

TpeboBaHuA K KOMNLIOTEPY U cpeae
Cuctema npepHasHaveHa ansa pabotbl B cpege Windows 3.1 u Bbiwe. [Monb3oBaTenbCKuin
MHTEP(ENC CUCTEMBI OTNMYAETCH JIOMMYECKON MPOAYMAHHOCTBI, OH WMHTYUTMBHO MOHATEH Aaxe
HEenoAroTOBIIEHHOMY NMONb30BaTEN!O.
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APM WinPlain

—OnucaHue npoayKkTa—

[MoBWUNHUKU CKOMBXEHUST - 8aXKHbIU Mur Oriop 8paujeHusi, Komopbil 4acmo rnpuMeHsiemcsi 8
KOHCMPYKyusix, pabomarouwjux 8 CIIOXKHbIX yC/l08USl, @ UMEHHO Trpu. BbICOKUX 8UbPayUOHHbIX U
y0apHbIX Hagpy3kax; HU3KUX U 0CO0O0 8bICOKUX Yacmomax 8paujeHusi; rnoebilueHHbIX mpebosaHusixX K
cmabunbHOCMU U MOYHOCMU [OJIOXEHUsT e8asiog; pabome 8 800e U a2peccusHbix cpedax;
Hedocmamo4YHOM cMa3bleaHUU usnu soobuwe 6e3 cmasku u m. 0. HadexHocmb pabomabi noduwunHUKO8
onpedenssiem pabomocnocobHocms u donzogedyHocmb MawuH. APM  WinPlain ocyuiecmernsem
8CECMOPOHHUL pacdem oOWUNMHUKO8 CKOMbXeHus. WVcnonb3ys amy cucmemy, Bbl moxeme
paccyumamb OCHOBHbIE XapaKmepucmuku NoOWUMNHUKO8 U 8bibpamb onmumMalsibHble KOHCMPYKyUU
MOOWUNHUKOBbIX Y3/108.

Main [avuwe Pacyer Pesyastath
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490
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Twvnbl NOALWNNHUKOB CKOJbXEeHUs
APM WinPlain no3songaeT paccumtaTb NOALUUMHUKU CAEAYIOWNX TUMOB:

paananbHble, pa60Tarou.u/|e B peXnme XnaKoCTHOIo TpeHUA,
paananbHble, pa60Tarou.u/|e B peXnmMme nonyxmagkoCTHOro TpeHus;
ynopHble (I'IOAI'IHTHI/IKM), pa60Tarou.u/|e B peXnme XngKoCTHOIro TpeHUA.

BoamoxHoct APM WinPlain

C nomouybto cuctembl APM WinPlain MmoryT ObITb onpegerneHsb!;

pacnpegeneHve pagnanbHbIX U OCEBbIX 3a30POB;

onTMMarnbHOe 3HayeHune 3a30pa;

napameTpbl CUCTEMbI CMasku (TOMILLUMHA CMAa304YHOW MNIIEHKM, MaKCUMarbHasi U CcpegHsis
TeMmnepaTypa Macna, pacxof macna);

OEeNCTBUTENbHbIN KOIPMDULMEHT TPEHUSA 1 NOTEPU HA TPEHME;

KOHCTPYKLUMOHHbIE MapaMeTpbl.
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Pezwome
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Kputepun n metoabl pacyeTa

Kputepnem pacyeta MOOWMMHUKOB XWUAOKOCTHOTO TPEHUS SIBNSAETCA YCrOBUE, MPU KOTOPOM
TOMLMHA 3a30pa Mexay HaxoOAWUMUCS B OTHOCUTENbHOM ABWKEHWM MOBEPXHOCTAMU HE MEHbLUEe
HEeKOTOPOWN 3aaHHOM AONYCTUMOMN BEMNYMHLI.

[na noawnnHUKOB MNONYXMOKOCTHOrO TPEHUSA aHanornyHbl Kputepun opmynupyetca Kak
TpeboBaHMe No OTHOLWIEHMIO K paboyer TemnepaType NOAWMWMNHMKA - OHa JOJPKHA ObiTb MEHbLUe
AONyCTMMOW AN AaHHOro Tuna macna.

PacyeT noglMnHMKOB >XMAKOCTHOMO TPEHUS MNPOU3BOAMTCS NYTEM peLUeHUs YpaBHEHUS
PenHonbaca u ypaBHeHusi paBHoBecus. [lpy 9TOM TeuvyeHMe XUOKOCTU B 3a30pe cuuTaetcs
NnamMuHapHbIM.

MeToavka pacveTa noAwunHuka, paboTarollero B YCNOBUSX MOMYXUOKOCTHOrO TPEHWUS,
OCHOBaHa Ha wuccnegoBaHUM MnpoLecca TenmnoBbIAENEHUS NpU TPEHUUM U PeELLeHUN ypaBHEHUN
Tennonepeaayu.

TpeboBaHuA kK KOMNbLIOTEPY U cpeae

APM WinPlain npegHasHayeHa ans pabotel B cpege Windows 3.1 u Bbiwe. OHa MOXeT
3aKcnnyaTnpoBaTbCa Kak B coctaBe cuctembl APM WinMachine, Tak u camocToaTenbHo.

Cuctema APM WinPlain obnagaeT yaoOHbIM Ans nonb3oBaTens UHTepdencom.

12 APM WinMachine



APM WinScrew

—OnucaHue npoayKkTa—

BuHmoebie nepedayqu ucrnionb3yromcs Ons ripeobpas3osaHusi epaujamesibHo20 O8UXEeHUS
8UHMa 8 nocmynamersnbHoe 08uxeHue 2aliku. MexaHu3Mbl mako20 mura WUpoKO UCMOMb3yromcs 8
CMaHKOCMpPOoEeHUU, pobomomexHuKe, MNPu8OOHbIX MexaHU3Max, asualUUOHHOU MmexHUKe U Opyaux
obrnacmsix cCO8PeMeHHO20 MawuHO- U npubopocmpoeHus.

Tem He MeHee npu NPoeKmMuUposaHuUU 3mux ob6beKmoe8 803HUKaem MHO20 rpobrem, peweHue
KOMmMOpPbIX 803MOXHO C MOMOWbIO CUCMEMbI agmoMamu3upo8aHHO20 pacdema U fpoeKmuposaHus
suHmosbIx nepeday APM WinScrew.

APM WinScrew - 4ro 310?

APM WinScrew - aTO opuruHanbHasi nporpaMmma Ansi pacdeta BUHTOBbLIX nepegady. OHa
No3BOMsiET NPOBECTU KOMMIIEKCHBIN aHann3 aTux nepegad v paccymTatb MX OCHOBHbIE MapameTpsbl, a
Takke BblOpaTb onTUMarnbHbIE.

bl Oceeoe cMeweHHWe I

'ucmozpamma oceebix rnepemeuieHud

OcHoBa APM WinScrew - Teopusi HemaeanbHOro KOHTaKTa

maBHbIM NpeumyliecTBoM nogcuctembl APM WinScrew gaBnsieTcs 1O, 4TO C €€ MOMOLLbH
MOXHO y4eCTb BNUSIHUE MOrPELLHOCTEN N3rOTOBMEHUS Ha NapaMeTpbl BUHTOBOW nepegayn. OTo cTano
peanbHbiM 6Grarogaps HOBOW TeOpuWM HewmaeanbHOro KOHTakTa, paspabortaHHowm B LleHTpe AMNM un
NPUMEHNUMON [Ns LUMPOKOro Kpyra 3MNEeMEHTOB MallMH U MEeXaHW3MOB, TakMX KaK MNOALUMMHUKA
KayeHus, BUHTOBbIE Nepeaayn, NNoCKMe CoOeaUHEHNS], HanpaBnsoLMe Ka4eHUa U CKOMNbXEHUS U T. 4.
Mcnonb3oBaHve TeopuuM HeunaeanbHOro KOHTaKTa Mo3BOMSEeT MOMyuyuTb HafeXHble 3HayeHust
KOHTAKTHbIX MEepPeMeLLEHNA, XKECTKOCTW, HanpshkeHUn u Apyrux napameTpoB, 3aBUCALLUMX OT
KOHTaKTHbIX AehOpMaLmi, Taknux Kak 4ONroBeYHOCTb, MOMEHT TPEHUSA, MOTEPU MOLLHOCTU U T. 4.

BoamoxHoct APM WinScrew
C nomouwbio APM WinScrew MOXHO paccuntaTth crieayolme napameTpsbl:

* nepemMeuwjeHusi (JxeCmkocmas) * dos1208€494HOCMb * MOMEHM mpeHus

*Haub6obWuUe KOHMaKMHbIe HanpPsiKeHus! * momepu MowjHocmu * mensioebidesieHUe

* cunbl, delicmeyroujue Ha meJsia Ka4yeHus . KoaghpuyueHm +oLWNOKU
noJsie3aHo20 NO3ULMOHUPOBAHUA
delicmeus
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BmecTo pacyeTta eAMHUYHBLIX NapaMeTpoB - MoaenvpoBaHue

bnarogapa HanuMuuio y KOHTaKTUPYIOLLMX MOBEPXHOCTEN LIepoXOoBaTOCTEN M MOrpeLlHOCTEN
opMbl B3aUMOLENCTBUE BMHTA, Favku U TeN Ka4yeHWst HOCUT Cry4valiHbI XapakTtep U MoxeT bbiTb
KOPPEKTHO OMMCaHO TOSbKO C MPUBIIEYEHMEM BEPOATHOCTHLIX MeToaoB. MNMpumeHeHne APM WinScrew
npegocTaBnsieT MNofb3oBaTeno MOMHYI M WCYEPNbIBAOWY KapTUHY Tex MpOoLeccoB, KOTOpble
nponcxoaaT npu pabote BUHTOBOM nepepaun. Paktnveckm WinScrew no3BonseT cMoAenupoBaTb
nosefeHVe BUHTOBOW Mepefayn B MoObIX Haneped 3adaHHbiX ycrnoBusix. Ons peanunsauuun 3T0ro
paccuuTbiBaeTcs Gonbluas cepusi 3HaYeHU MapamMeTpoB, HaArnsgaHO MoKasbiBalLlas MpoLecc MuX
nameHeHuns. [lo pesynbTatam Takoro MOAENUPOBaAHUA MOXHO ONpeaenuTb He  TOMbKO
MaTemMaTuyecKkoe OXuAaHue BbIXOAHbIX XapakKTEPUCTMK, HO U MaKCUMaribHble OTKMOHEHMUs, nons
paccesiHua N T. A.

Tunbl nepepay

C nomowbto APM WinScrew moryT ObiTb paccuMTaHbl Hambornee LMPOKO pacnpoCTpaHEHHbIe
TUMNbl BUHTOBBIX Nepefayd: euHmosasi rnepedayva CKOJbXEHUs, wapukoeass euHmosas rnepedadya U
rniaHemapHas euHmosasi (pornukogasi euHmoeasi) nepedaya. [na LWapWKOBMHTOBLIX Mepeaad
paccunTbiBalOTCA ABa nogtuna - C OOHOM Tra’kom K C ABYMSA nonyrankamu (KOTopblIi
3KCNIyaTUpyeTCs C NPeaHaTsrom).

nepedaya _CKOJIb)XXEHUs U.’aQUKOSUHmoeaﬂ I'lnaHemaQHaﬂ
BuHmoeasi negeda ya 8UHMoeas negedaqa

XecTkocTb u nepemelteHnsa - sapo APM WinScrew

PesyneTarm pacuera E
— Peztore
b areHT ®onocToro ¥oaa, H 0.0015 | SaKpLTE I
MowHoeTE xonocToro #ona, Br 0.mas
MowHocTE npu Harpyske, KBT 004z Boe |
JonrosedHocTe, Yac 29600,
P &K CHPANEHOE KOHT SKTHDE 3230, Crpaexa |
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Juanozoeoe okHO Orisi OeMoOHCMpauuu pe3ynbmamos eblHUCIeHUU

KeCcTKOCTb M KOHTaKTHblE MEPEMELLEHUA OMUCbIBAKOT NMOBEAEHNE IIEMEHTOB MEXaHUYECKMUX
YCTPOWCTB Nof AeWCTBUEM BHeLLHen Harpy3ku. Ecnv napameTpbl KeCTKOCTU U3BECTHbI, TO 3TO AaeT
NPOEKTUPOBLLMKY KITHOY K onpeaeneHnio MHOXeCTBa Apyrnx napaMmeTpoB.

B 3aBMCUMMOCTM OT TMNa BUHTOBOW nepefadn nepemelleHne MoxeT UMeTb A0 TPeX KOMMOHEHT
- 0CeBYyl0, paamanbHyto u 6okosyt. B APM WinScrew paccumTbiBaeTcs MmaccuB 13 100 BO3MOXHbIX
MOSIOXXEHNI LIEHTPA ramkM BUHTOBOM nepedayn. C NOMOLLbI 3TUX OAHHbIX OMPEenensitoTcsi oceBas,
paguvanbHasi U yrnoBasi XXeCTKOCTU Mpu NloGOM BO3MOXHOM BapuaHTe BHELLHEro Harpyxenus. log
NPOU3BOSIbHBIM BHELUHEM Harpy>XeHuu noHMMaeTCsl Harpy>eHue OCeBOW M paguanbHOW Harpyskamu,
a Takke BHELUHUM MOMEHTOM.
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ﬂe(bOpMaLI,MOHHbIe XapaKTepuCctukmn npencrtaBnAaArTCA pacCceAaAHHbIMU B OOHO-, OBYX- nmoo
TPEeXMepHOM MPOCTPaHCTBE.
OwMbEH cHMew eHHA

rrrn
0.

Cnpaeka |

OwubKu no3uyuoHUpo8aHuUs1 BUHMOBoU nepedayu

Ons Kaxgoro 13 pacCMOTPEHHbIX MONOXEHWS LieHTpa pacCyYMTLIBAKOTCA 3HAYeHUs MOMeHTa
TPEHWst U NOTEPb MOLLHOCTU, @ TaKKe CUIbl, AEACTBYOLLME Ha Tena KavyeHusl.

MpencraBneHue pe3ynbLTaToOB pacyeTa

PesynbTaTthl pacdeTa npeacTaBnsalnTCa pasnnyHbIMU cnocobamu, a MUMEHHO B BUAE:

Tabnuubl CO CTAaTUCTUYECKUMMN XapakTePUCTUKaMU;

rMcTorpamMmbl KOMIMOHEHT NepeMeLLEeHNI;

MPOCTPAHCTBEHHOIO NOJIA NONIOXEHUIN LeHTpa ramku,

aHUMauuKn OBUWKEHUS FalKu.

CootBeTcTBYIOWME (HOPMbI NPEACTABIEHNS AalT BO3MOXHOCTb MOSNYYUTb MCYEpPMbIBAKOLLYO
XapaKTepucTuKy ABWXEHUSA BUHTOBOW Nepeaayu.

Cunbl, AeACTBYIOLWME Ha Tena KavyeHus

B npouecce BpalleHuss BUHTOBOWM Mepedadn ee Tena KayeHus (Mnu catennuTbl B crnyyae
nnaHeTapHoOro nepeaaToYyHoOro MexaHvuama) UCMbITbiBalOT AeWCTBME HOPMaIbHbLIX CUI, NMPUMNOXKEHHbIX
CO CTOPOHbl JOPOXEK KayeHUs M 3aBUCALLMX OT reoMeTpuM M TOYHOCTM MOALLMMHUKA, XapakTepa

BHELLHEN Harpy3km n 1. g.
HD[]I.'IEHI:HI:IE CHNLbI
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Cuneli, Oelicmeyrowue Ha mersna Ka4eHus Wapukoeol suHmMosgoul rnepedayu
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CyuwlecTBylollMe B HacTosllllee BpemMsl MNOoAXOAbl K CUMOBOMY pacyeTy OCHOBaHbl Ha
YMPOLLEHHBIX MOAENSAX, YTO OKa3blBaeT 3HAYUTENbHOE BIMSHME Ha TOYHOCTb MOMyYaeMbiX PELUEHUN.
Mcnonb3oBaHHbIN B cucteme APM WinScrew meTog no3BoNsieT Nony4mTb 0oree peanbHyl KapTUHY
pacnpegeneHns Harpy3ok Ha Ternax KavyeHust U X U3MeHEeHusi Npyu NoBOpOTe, YTO HAMHOIO NOBLILLAET
TOYHOCTb pacyeToB.

PaccuntanHele B APM WinScrew cwunbl, AeWCTByKOLME Ha Tena KayveHusl, MoryT ObiTb
oTobpaeHbl ABYMSA criocobamu:

* B BUAe 3anwpbl;
e B BuAe rpacdumka.

TpeHue B BAHTOBOM Nepeaaye

Mpn nomowm APM WinScrew MOXHO onpegenntb crneaylolwme  BeNUYMHbI,
XapakTepusytoLime AeiCTBYOLWME Ha nepeaady Cuibl TPEHUS:
MOMEHT TPEeHMUS;
noTepu MOLHOCTH;
TennoBblgeneHue;
Ko3cdMLumMeHT nonesHoOro gemcTeus.
MomMeHT TpeHust N NoTepu MOLLHOCTU paccymMTbiBaloTCA Kak maccusbl M3 100 3HayeHun, 4To
JaeT BO3MOXHOCTb OLEHUTb OCOBEeHHOCTM pacnpejeneHns aTux napameTpoB. Pesynbtathl
npencraBnaATCS B BUAE Tabnuuy, ructorpamm unm rpadomkos.
BboloeneHve Tenna - 9TO WHTerpanbHblA NapameTp, XapaKTepusyloLlun KONM4ecTBO Tenna,
BblAenuBLLEECH B NOALUMMHMKE B pe3ynbTaTe AeNCTBUS cun TpeHus 3a 1 yac.

M OMEHT TPEHHA

g
3.0

Cnpaek.a |

Ipacghbuk 3asucumocmu MOMeHMa mpeHusi om yana rnogopoma

NMpousBonbHOE HarpyXxeHue, BKIIOYasa npegHaTAr

B APM WinScrew pacyeTbl MOryT ObiTb BbINOMHEHbl Ang Mobon KomOuHauuMu oceBOW U
paguansHou cun u MOMeHTa usrnba, a Takke OCEBOro U pagnansHOro npeaHatsara, 4onyCTUMbIX ANnd
BMHTOBOW nNepefayn paccmatpmsaemoro tuna. [lpu pacyeTe [OMroBEYHOCTUM BHELUHWE Harpysku
MOXHO paccmatpuBaTb MNEepeMeHHbIMM BO BpeMeHW, Ans 4Yero B CUCTEME UMeeTcd
cneumann3MpoBaHHbIN rpacuyecknin peaakTop.

Mpu npoBegeHun pacyeToB HEOOXOAMMO 3HaHWE TONbKO 3HAYEHWM AOMYCKOB, YTO NO3BOMSET
ucrnonb3oBaTb APM WinScrew Ha cTagumn npoekTMpoBaHMsi HOBOro o6opyaoBaHus. BeinonHme ceputo
BbIYMCIEHUN, MOXHO nogobpaTb pauuoHanbHble pa3mepbl Nepedayn U 3HadeHue ONTMMAIrbHOro
npeaBapuUTENbHOMO HaT4ra.

YAo6HbIN 1 NpOCTON NONb30oBaTeNbCKUM MHTepcenc

APM WinScrew paboTtaeT B cpene Microsoft Windows Bepcumn 3.1 n Bbiwe. Nonb3oBaTenbsCckun
WHTEPMENC CUCTEMbI OTNIMHAETCS HArNSAHOCTBLIO M MOCNEeN0BaTENbHOCTBIO, OH MPOCT U UHTYUTUBHO
NMOHATEH JaXe HEeNnoAroToBNEHHOMY NOMbL30BATENH.
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APM WInFEM2D

—OnucaHue npoayKkTa—

Memod KoHe4HbIX afieMeHmo8 rnpedcmasrisiem cobol MOWHbIU U yHU8epcarbHbIU
UHCcmpymeHm 015 aHasnu3a HarnpskeHHo-0ehopMuUpo8aHHO20 COCMOsIHUSI Oemarnel u peweHus psida
Opyeux 3aday MexaHUKU U mersionpog8ooHoCMu.

Cucmema APM WIinFEM2D niossondem 6bIinoAHUMb pacyembsl MemoOOM KOHEYHbIX
3/1eMEeHMO8 MII0CKUX 06beKmos. 3mo yHusepcasibHbIU UHCMPYMeHm 011 pacyema HarnpsiKeHHo20 U
deghopmupogaHHO20 cocmosiHUU rnnockux demarnel u menmnoesix rnoned Os MNI0CKo2o crlydasi.

0 APM W M T
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Kpyr 3apay, pewaembix ¢ nomousbio APM WinFEM2D

APM WinFEM2D nossonsieT BbINOMAHUTD:

pacyeT HanpshKeHHOro COCTOSIHMSA MIIOCKUX aeTanen;

pacyeT AehopMMPOBaAHHOIO COCTOSAHUSA NITOCKUX AeTanen;

pelleHne 3adayvm KpyHeHUs1 CTEPXHS, Harpy>XeHHoro u3rmbaromm MOMEHTOM U CUCTEMOW
nonepeyHbIX cun;

pacyeT TeMnepaTypHOro Nons B YCNOBUAX CTaLMOHapHON TEMMNONPOBOAHOCTH.

YAo6HbIN rpachnyeckuin pegaktTop

B cocta APM WinFem2D BxoguT rpaduyecknn pegaktop, C MNOMOLUbID KOTOPOro
nonb3oBaTeflb MOXeT 3adaTb TeOMeTpulo OObeKTa, BBECTU MPUMOXKEHHbIE K HEMY Harpyskm wu
pasMecTuTb 3akpenneHusi. Pegaktop cogoepXuT LUMPOKMA Habop MpUMUMTUBOB W FeOMETPUYECKMX
onepauuin, KOTopble MO3BONAIOT 3a4aTb 0OBbEKT MO0 CTENEHU CIOXHOCTW. Harpyskn 1 3akpenneHus
MOryT ObITb Kak COCpedOTOYEHHbIMW, TaK W pacrnpederneHHbIMU; MPUOXKEHbl KaK B MIIOCKOCTU
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pacnonoXxeHna petann, T1Tak U B Hopmaanon K Hewn. an 9TOM [OMYyCKaAKTCA KaK MNiiockme
nepemMeLleHuns NSIOCKOM NNAcTUHbI, TaK U NPOCTPAHCTBEHHbLIE.

: Eapra manpasensh
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ABTOMaTnyeckas reHepauusa pasouskm
B APM WinFem2D peanu3oBaHa aBToMatuyeckad pasbuBka Ha KOHEYHble 3MNeMeHTbl
TpeyronbHon popMbl ANs NOCKMX OO BLEKTOB M0G0 CMOXHOCTH.

HarnsagHble cpeacTBa npeacTaBneHUs pe3ynbTaToB

Mony4yeHHble pe3ynbTaTtbl MOTyT BbITb NpeAcTaBneHsbl NM6o B TabnuyHon, nmbo B rpadnyeckomn
dopmax - B Buae rpadukoB pacnpegeneHunsa gecdopmauunmn n nepemeLleHnin, nonen temnepaTyp.

Cuctema npocta B MCMOMb30BaHUM M Anst paboTel He TpebyeT cneumanbHONW NOOTOTOBKM
nonb3oBaTtens. [1o aTon npuynHe oHa AOCTyMHa Ans NOfb30BaTesiel, He MMEKLMX HaBbIKOB paboThl
Ha KoMMbTEPE

TpeboBaHMA K KOMNBLIOTEPY U cpeae
APM WiIinFEM2D npepHasHaveHa anga pabotel B cpege Windows 3.1 u Bbiwe. OHa MOXeT
akcnnyaTnpoBaTbCH Kak B cocTaBe cuctemol APM WinMachine, Tak u camoctoaTensHo.
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APM WinBeam

—OnucaHue npoayKTa—

banka npedcmaesnssem cobol 6pyc npou3eoIbHO20 OMNEPEYHO20 CEeYEeHUs, pasmepbl
KOmopoz2o 3Ha4yumesibHO MeHbwe OrnuHbl 6pyca. OCHOBHbIM B8UOOM HarpsXKEHHO20 COCMOSIHUS
6arnoyHbIx KOHCMpyKyul 6 bonbwuHcmee cryqaes sensemcs uzaub. O9mo He o03Hayaem, OOHaKo,
ymo npu 3mom He doriyckaromcesi Opyaue 8udbl HagpyXeHusi, HO 075 6aroYHbIX KOHCMPYKUUU OHU
CKOpee UCKI/IHYeHUe.

lMpu npoekmupogaHUU mMakux KOHCMPYKUUU B8aXHO ornpedesiumb  HarpsykKeHHO -
OdegbopmuposaHHoe cocmosiHue barnku U paccyumamb ee OUHaMUYecKue xapakmepucmuKu, 4mo
OKa3bigaemcs 603MOXHbIM Ornid 3adaHHoU 2eomempuu. Kpome moe2o, eaxHbIMU rnapamempamu
SA6MAMCS  peakyuu 8 oriopax, Komopble HeobxoOumbl Ofi1 pacyema U [POEKMUpPO8aHUs
COMNpsiXKeHHbIX ¢ barnkol 0emaned.

Cuctema APM WinBeam npeagHasHaveHa AN BbINMOSIHEHUS KOMIMJSIEKCHOIO MPOBEPOYHOrO

pacyeTa Ganky B YCIOBMSIX MPOM3BOMBLHOrO HarpyeHus. MNpv aTom Ganka MOXeT COCTosITb W3
Y4acTKOB ASMHbI C NePEMEHHbLIM MOMEPEYHbIM CEYEHUEM.

: Jakpeme  Eaunmubl.. Oamrpa.. Macuras.. Yeenuedue

Egmn Bug Hanp;:::uehl‘ll‘la i‘h‘LHI””II'JIHHMF:]
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BoamoxHocTtu cucrembl APM WinBeam

C nomoubio APM WinBeam MOXHO paccunTaTth crieytolmne napaMmeTpbl banku:
peakumu B onopax;

pacnpegeneHne MOMEHTOB M YrnoB M3rnba no anuHe 6anku;

pacnpegeneHne MOMEHTOB M YITIOB MOBOPOTA MPU KpyYeHuu;

pacnpegeneHune nonepeyHbiX U NPOAO0NbHbIX AedhopMaLunii;

pacnpeneneHne aKBMBaNeHTHbIX HanpsiKeHui;

pacnpegeneHune nonepeyHbIX Curt,

KapTbl HANPSPKEHWI B NOOOM NPON3BOSIbHOM CeYeHMUM No AnrHe Barnku;
YacTOThbl COOCTBEHHbIX KonebaHui.

Kpome TOro, pesynbTaTbl pacyeTOB AalT BO3MOXHOCTb MOCTPOUTH rpadoukm COBCTBEHHbIX

dopm.

Cneunanu3npoBaHHbIN rpachuyeckun pegakTop
CneunanusmpoBaHHbln rpadmyeckun pepaktop APM  WinBeam 3agaHua 6anok un  umx
nonepeyHbiX CeYeHU WUCMONb3yeTCs Ha aTane NoAroTOBKU WCXOOHbIX AaHHbIX ANA AanbHEenLImX
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pacyeToB. PepakTtop, uMMmetowmi nonHeln Habop Bcex HeobxoaumbiX npouenyp, npenocrasnser
nonb3oBaTento yaobHble cpeacTea ans:

3aJaHvsa 1 pefaKkTMpPOBaHUS NMOMEPEYHOro cevYeHns ydyacTtka 6anku;

BBOJA Harpy3okK, JENCTBYIOLLNX Ha Banky;

BMAa OMOP U UX MECTOMOSOXEHUS;

3aaHns BHELIHUX MacC U MOMEHTOB MHEPLUUM B Crydyae pacyeTa MonepeyHbiX U KPYTUbHbIX
konebaHni 6anoYHbIX KOHCTPYKLIMIA.

lMpn BBOAE napamMeTpoB MOXHO BOCMONb30BaTbCA ycrnyramm 6a3 AaHHbIX NO MaTtepuanam,
KoTopble paboTtatoT nog ynpasneHnem CYB[.

Mpaduyecknin pegakTop NpocT B obpalleHun, B HeEM MOMHOCTbIO COXpaHeHa NpeeMCTBEHHOCTb
C Apyrumu npoaykramu, paspabatbiBaeMbiMu LieHTpom AlM.

MeToabl pewweHun

Mpu BLINOMHEHWM NPOBEPOYHBLIX PACHETOB UCMONb3YITCA KOMOUHMPOBaHHbIE METOAbI.

PacueT nepemeLleHnin BbIMOMHAETCS 3HEPreTMYecknM MeToAOM, KOTOPbIA U3BECTEH elle Kak
meTog Mopa.

MorMEHT M3MGa B BEPTHEANEHOR NNDCEDTTH

A

L, Hx a
'l
=

. M,
- B N, I

b b
] 4

i COGCTBEHHBIE YACTOTH Ganku

Mostenm
T

o

] Hormep |HacToTa HacToTa
1% — [pan/c] [ru)
2 % U 1 147795.291 23522351
1 % - ik 2 05592.991 48E37.590
27 1F<

PackpblTe cTaTU4Yeckon HeonpeaenMMOCTM, €Crv TakoBasi UMEEeTCsl, MPOBOAMTCA METOLOM
cui, Mpu 3TOM KO3(PPUUMEHTBI KAHOHWMYECKUX YpaBHEHWA MeToda CWUIl  pacCYMTbIBAOTCA C
ucronb3oBaHMeM UHTerpanos Mopa.

PacueT HanpsbkeHWn KpyyeHuss B TMOMEpPEeYHOM CeYeHWU BedeTcsl METOAOM  KOHEYHbIX
3MEeMEeHTOB, a HanpshkeHWin u3rmba M casura - MeTo4oOM MOMeHTa WHepuuu. [Mpu BbINOMHEHUM
pacyeToB METOAOM KOHEYHbIX 3MNeMEeHTOB pasbuBka Ha TPeyrofibHble KOHEYHble 3MeMEHThI
BbIMNOTHAETCA aBTOMaTUYECKM.

BenuunHbl 3KBMBANEHTHbIX HOPMalbHbLIX M KacaTenbHbIX HamnpsiKeHW paccyuTbiBalOTCS MO
3HepreTNYEcKon TeOPUM NPOYHOCTH.

Pe3ynbTaTthbl pacyeTa

Cuctema APM WinBeam no3BonsieT BbIMOSHUTL KOMMJIEKCHBLIM pacyeT Gankum u B cnydae
HeobxogmMmocTn nogobpaTb Hanbonee nopxoasuiee Ans Hee nornepedHoe cedeHne. Kpome Toro, B
cucteMe  MMeeTcd  BO3MOXHOCTb MPOBECTUM MeTOOAOM  HadvarbHblX MapameTpoB  KOMMMEKC
AVHaMU4YeCKux pacyeToB, MpegycMaTpuBalOLLMiA onpedefieHMe 4acToT COBCTBEHHbIX KornebaHui u
CoBCTBEHHbIX GhOpM.

TpeboBaHMA K KOMNbLIOTEPY U cpeae
APM WinBeam npegHasHadeHa anga pabotbl B cpege Windows 3.1 u Bbiwe. OHa MOXeT
akcnnyaTnpoBaTbCH Kak B coctaBe cuctembl APM WinMachine, Tak u camoctoaTensHo.
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APM WinTruss

—OnucaHue npoayKkTa—

Hemanu mawuH u cmpoumersnbHble KOHCMPYKUUU 4Yacmo MOXHO nnpedcmasume 6 sude Habopa
cmepxHel, cOeOUHeHHbIX wapHupamu. [To0obHbIe KOHCMPYKUUU Ha3bigaromcsi ghepMeHHbIMU.
CmepHu, exodsujue 8 cocmas makux KOHCmpyKuul, He nodeepzaromcesi cdguay U Ucrbimbigaom
mornbKO Cxxamue unu pacmsikeHue. [lpakmuka rokasbigaem, 4Ymo MHOz2ue pearsibHble 00 BbeKMbI
mo2ym bbimb adekeamHO orucaHbl ¢ roMoubio hepmeHHbIx modenel. Haubonee npocmsimM
criocobom paccyumeiearomces riiockue gpepmbi. Credyem ommemumsb, YmMo 60bUWUHCME0
mpexmepHbIX hepm Moxem bbimb c8e€0eHO K O8YMEPHBIM.

l-"'l APFH WinTrues AEE

Taad Yetmeien Hecrppnru  Facsdt  Pgayimisne [exyzeasea

ST P2 A

®paameHm crieyuanu3uposaHHo20 epaguyeckoao pedakmopa cucmembl AlM
WinTruss

APM WinTruss[ nporpamma gnsa pacyeTta ¢epm

Moaynb APM WinTruss npegHasHayeH Ang pacdeTa METOOOM KOHEYHbIX 3NeMeHTOB
depMeHHbIX KOHCTpykumin. C nomowbto APM  WinTruss MOXHO paccuuTaTb HanpsbkeHus u
aedopmaumm aneMeHToB depM, YTO AaeT BO3MOXHOCTb BbibpaTb onTuMaribHoe ceyeHue CTepXKHEN
depmbl. Kpome Ttoro, APM WinTruss no3sonsieT nonyyaTb pPaBHOMNPOYHbIE KOHCTPYKLUKU, YTO OYEHb
BaXXHO C TOYKM 3pEHUS 3KOHOMUWN MaTepuana n CHWKeHMs ce6eCcToMMOCTN KOHCTPYKLMU B LIETTOM.

YAo6HbIN peaakTop Ans BBoaa AaHHbIX

APM WinTruss Bkno4yaetr B cebs NpOCTOM B MCMOSMb30BaHUU  CMeLManmn3vpoBaHHbIN
rpacpmnyeckun pepaktop. C ero nomMoLlbi0 Monb3oBaTens MoOXeT ObICTpo M300pa3uTb Ha akpaHe
KOHCTPYKLMIO, KOTOPYD HeobxoaumMo paccymtaTtb, pasMecTUTb OMopbl U CBA3W, a Takke Harpyskw,
OeNCTBYOLLME Ha ANeMeHTbl epMbl.

MpeacraBneHue pe3ynbTaToB

PesynbTtatbl pacyeToB MOryt 6bITb npeactaBneHbl B TabnuvyHoOW ¢hopme, a Takke B Buae
rpaguKoB UCXOOHOMO0 N OedOpPMUPOBAHHOIO COCTOSIHUI doepMbl. IcxoaHble OaHHble U pesynbTaThl
BbIYUCITEHUI MOTYT OblTb COXpPaHEHbI B apXMBHbIX dhannax, 4To No3eonsieT popmmpoBaTb GnubnmoTeky
depMeEHHbIX KOHCTPYKLINA.
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Pesynbmamsi pacyemos. B negoli 4acmu 3kpaHa fnokasaHbl UcXo0Hoe U 0ehopMUpPO8aHHOE
cocmosiHusi ¢hepMbl (8007 cmepxHel npocmassneHbl 3Ha4YeHusl HamnpsikeHull). B pacronoxeHHOM
cripasa OKHe MpueedeHbl CMeUeHUS, HarpsiXKeHUs! U Hazpy3Ku.

APM WinTruss apgpecoBaHa KOHCTPYKTOpaM W WHXeHepaM, 3aHSTbIM MPOEeKTUPOBaHUEM
METaINOKOHCTPYKLUUA B MAaLIMHOCTPOEeHUM u ctpoutenbctee. APM WinTruss moxeT ObITb Takke
nonesHa CTydeHTaM, U3y4aroLUM KypCbl CTPOUTENBbHOW MEXaHWKW, COMPOTUBIIEHUS MaTepuarnoB u
METaIMMYECKNX KOHCTPYKLINIA.

Monb3oBaTenbCckuin UHTEpdenc ygobeH M UHTYMTUBHO MOHATEH. [lporpamma He Tpebyet
cneumanbHoro obyyenns gnst pabotbl ¢ HeW. [nsa Toro, 4todbl HaYyaTb 3¢PPEKTUBHO MOMbL30BATLCS
APM WinTruss, Bam noTpebyeTcsa He 6Gonee AByX CeaHCOB.

TpeboBaHMA K KOMNBLIOTEPY U cpeae
APM WinTruss npegHasHadeHa pns pabotbl B cpege Windows 3.1 n Bbiwe. OHa moxet
akcnnyaTnpoBaTbCH Kak B coctaBe cuctembl APM WinMachine, Tak u camoctoaTensHo.
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APM WinFrame3D

—OnucaHue npoayKkTa—

lModcucmema APM WinFrame3D ripedHasHadyeHa 05151 06beKkmos, Komopble Mogym bbimb
cmodenupoeaHbl MPOCMpPaHCMBEHHbIMU PaMHbIMU KOHCMPYKUUsSMu. PaMHbIe Memarnudyeckue
KOHCMPYKUYUU UCMOb3YMCS 8 MawUHOCMPOeHUU, cmpoumesnscmee U dpyaux obrnacmsix
UHXeHepHoU OesimenibHocmu. OHU cocmosim u3 6pycbes, pasmepbl rMornepeyHo20 Ce4YeHUsT KOmMOopPbIX
MHO020 MeHbwe ux OnuHbl. OmaoderibHble 3reMeHMbl paMHbIX KOHCMPYKYUlU 06beduHSIoMCcs ¢
rnomowbto y3r108. 100 y3r1oM MOHUMaemcs XecmKoe 3akperieHue, peanu3osaHHoe ceapKol,
epynrol 6onmosbix coeduHeHul nubo 3aknenok. [Jonyckaemcs gapuaHm cMelaHHO20 COeOUHEHUS,
Koela Yacmb 2/1eMEeHMO8 3aKPErIsSemcs XeCmKo, a Yacmb wapHuUpHo. Ecnu ece anemeHmei y3na
umerom WwapHUPHoe 3akpersieHue, Mo MemarsioKOHCMPYKUUs Ha3bleaemcsi gpepMmeHHol. Bce
ar1eMeHmMbl hepMeHHOU KOHCMpPYKYUU pabomarom moJsibKO Ha pacmsikeHue - cxamue.
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Bo3amoxHoctn APM WinFrame3D

Moaynb APM WinFrame3D npegHasHayeH Ang pacyeTa MeTOAOM KOHEYHbIX 3NeMEeHTOB
HanNpPsKeHHO - AedOopPMUPOBAHHOIO COCTOAHUA Bano4HbIX, (PEPMEHHBLIX WU TPEXMEPHbLIX PaMHbIX
KOHCTPYKUMIA Mpou3eosibHo20 euda MNpu npou3eosibHOM Xxapakmepe HazpyxeHusi. APM
WinFrame3D no3sonseT BbIMNOSHUTL BECb KOMMIIEKC HEOOXOANMbBIX NPU NPOEKTUPOBAHUN Pac4eToB, a
MMEHHO:

pacyeT HanpPsKeHHOro COCTOSHUSA Anst Nbon ToukM cucTteMbl npu Nob6oM BO3MOXHOM
Harpy>eHnMnm un 3akpenneHuum (nop, HarpskeHHbIM COCMOSHUEeM TOHUMAalT pacyeTbl Mnonewn
SKBUBASIEHTHbIX HANPSHKEHWI U COCTABMSOLMNX UX KOMMOHEHT);

pacyeT 0edOpMUPOBAHHOIO COCTOSIHUSA (T. €. COBOKYMHOCTb JIMHENHBIX NEPEMELLEHUIA U YITIOB
NMoBOpOTa B TPEXMEPHOM MPOCTPAHCTBE);
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onpegeneHne CcunoBbiX (AKTOPOB B Y3MOBbIX TOYKax (Nog cumossbiMu  ghakmopamu
MOHMMAETCH COBOKYMHOCTb MPOEKUMA CUI U MOMEHTOB Ha KOOpPAMHATHbIE OCU TPEXMEPHOro
NPOCTPaHCTBA);

pacyeT yCTOMYUBOCTMU;

onpegerneHne cobCcTBEHHbIX POpM 1 COBCTBEHHbIX YacTOT CBOOOAHLIX kKoriebaHui;

pacyeT BbIHYXAEHHbIX konebaHnn npm Npon3BOSIbHOM MO (POPME BHELLUHEM Harpy>XeHuu.

B cucteme nmeetca 6ubnuoTteka ctaHgapTHbIX Npodunen u 6asel JaHHBIX MO MaTepuanam u
NX XapaKTepUCTMKaM.

MeToabl pacyeTta

Mpn BbINOMHEHUN pacyeTa Kaaoe nonepevHoe cedeHne pasdmeaeTca Ha 3000 KOHEYHbIX
3MNeMeHTOB, npuyem pas3buBKka BbINOMHAETCA asmomMamu4ecKu, YTo obecrneynBaeTcd BCTPOEHHbIM
reHepaTtopom pasbmeku. Yucno y3nos, 1, kak CNeacTBue, YACNO 3NEMEHTOB PaMHOM KOHCTPYKLMKN He
UMEET HUKaKNX OrpaHnYeHunn.

lMpumeHeHne MeToda KOHEYHbIX 3MIEMEHTOB MO3BOMWMO PEeLnTb 3agadvy KpydeHus 3rieMeHTOB
PaMHOM KOHCTPYKLUX MPOU3BOSIBHOM reoMeTpudeckon ¢opMmbl M onpefenntb Mecta U YPOBHMU
KOHLEHTpaLUmM MEeCTHbIX HanpsbKeHNN.

‘d-‘l 1ama - [Fiazai]

T Paivi Bua Pecobses Horpisi Pecipeeims Dedis Facest Pesgntiui [ Crgssses =1=] x|

T 3 e e = g

Ml a3aTe FRePeH . | T RIS | [ [ il SHETE) FOOMIHET CTE{E

Dhasa it noweTppiasaa T2AOTHIE fur] I Mo de BT s enCe y20n

Hawr nanpaeenes 551779 HIMs Crepacss. 8 Riad 33
Hae pipoprampn 511 e Crepwna A Fed 28

Fieady

CneumnanusupoBaHHbIN MHTepdenc

[na acpcekTnBHON peanunsaLmm pacyeTHbIX U rpacdmyecknx npoleayp B NnoacuctTeMe umeeTcs
COBPEMEHHbIN MHTEePdENC cneunanm3mpoBaHHOro HasHadyeHusi. OH BKINOYaEeT:

rpadhnyeckuin pegaktop 3agaHnsa TpeXMEPHbIX paMm;

peaakTop 3agaHusl MIOCKUX CEYEHUA 3NIEMEHTOB pambl;

peaakTop 3agaHus Harpy3oK 1 YCroBUIA 3aKpenseHuns;

peadakTop 3agaHus 3aKoHa U3MEHEHUST BHELUHEN HarpysKku;

BM3yanu3aTop pe3ynbTaToB pacyeTa.
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Moacuctema APM WinFrame3D nosBongetr paccumtatb BENUYUUMHbI  HampsikeHun U
aedopmaumii B KaxaoM TOYKE pambl Kak C Y4ETOM BHELIHEero HarpyXeHusi, Tak U C Yy4yeToMm
COBCTBEHHOINO BeCa KaX[oro W3 3feMEHTOB paMHOW KOHCTpykuun. Kpome TOro, wumeetcs
BO3MOXHOCTb pacyeTa YCTOMYMBOCTU paMbl U aBTOMaTUYECKOro onpefeneHns Beca KOHCTPYKUUU B
uenom. APM WinFrame3D nossonsieT onpefenntb HEW3BECTHblE CUMOBbIE (PAKTOPbl B KaXOOM U3
y3noB. 3Ta uMHdopMauusa MoXeT OblTb MCMOMb30OBaHa B JanbHEeWWem Ans pacyeTa CBapHbIX,
rpynnoBbIX pe3bboBbiXx NMOO 3aKNenoyHbIX COeAuMHeHW. PesynbTaTtbl pac4yeToB C  MOMOLLbHO
BM3yanu3atopa CcreuuanbHoro Buga MpeacTaBnsioTcd B LBETOBOWM raMme wnu B dopme aniop
Hanps»KeHW, MOMEHTOB, cus, gecdopmaumi n T. 4.

UHTepdencHan vyacTb, npegHasHayeHHas gns AeMOHCTpauun pesynbTaToB pacyeTa, npocTa,
OOCTynHa B NOHMMaHuu, yaobHa B paboTe, a rnaBHoe, CUMbHO obneryaet aHanua MnonyYeHHbIX
pes3ynbTatoB W CMNoOCcOBCTBYET MNPUHATUIO MNpaBWUNbHbIX pelleHud. WHTepdpenic  Bknovaer
BU3yanusaTopbl:

HanpsHKEHHO - AePOPMUPOBAHHOIO COCTOSIHUSA MOAENM;

pacnpefeneHnsa HanpsbkeHHoO - 0edOpMUPOBAHHOIO COCTOSIHMSI CUCTEMbI B MOBOM TeKyLliem
ceyeHun NbOro arnemeHTa KOHCTPYKLUN;

CUNOBbIX YaKTOPOB U AedhopmMaLnii (IMHENHbBIX U YTIOBbIX) B Y3IOBbIX TOYKaX;

rpacpmkoB (OYHKLMIA, ONUCHLIBAKOLMNX 3aKOHbI MOMEHTOB M3rMba M Kpy4YyeHUsl, HamnpspkeHun wu
Aedopmaumii, nonepeyHbIX CUM U T.M. N0 AnvHe Noboro n3 BXogdwmx B COCTaB paMbl ANIEMEHTa;

cobcTBEHHbIX hopM CBOBOAHbBIX KONebaHWn paMHO KOHCTPYKLUNN;

rpagouyeckon MHopmMaumm M3MEHeHUn AedopMaunini U HanNPsPKEHUA MPOU3BOSIbHON TOYKM
cucTeMbl Ans cnydasi, Korga cama MexaHudyeckas cuctema paboTtaeT B YCMOBUSIX MEPEMEHHOro
Harpy>xeHnsa (9TO No3BOnsieT aHanu3MpoBaTb NOBEAEHUE CTPOUTENBHOW KOHCTPYKUUW B YCIOBUSIX,
HanpumMmep, CEMCMMUYECKOrO Harpy>XeHus).

25 APM WinMachine



e [

Dlﬁlnl -ﬁl?l .J-l ||-||1:|:||5!".‘.|:|;.|,5._1,| ll‘:ll_l #l‘#lﬂlﬂl'&lﬂl*}ﬂ

HanzrssHne Ma 3‘

1
M B

l4)2]. |

L] e | S

e : : -':.#."I':" = |I S .
[ -

i - i | : 9 .

— - P,l-.:"'

B 50 o LN e L

RIS H I

Lo ]

=
Fomadky A (Ww JHAEY = 12302566 Mpzpirs B

B APM WinFrame3D umeetcsa aHumaTop Ansi HabnogeHns 3a noBedeHMEM CUCTEMbI Mpu ee
AVHaMUYECKOM Harpy>xeHuw.

LLvpokoe npumeHeHne psaa cneumanu3npoBaHHbIX PedakTopoB CYLLECTBEHHO obnerdaer
paboTy KOHCTpykTOpa. Hanpumep, 3agaHwe reomeTpuu YNpowaeTcd 3a CYeT MpUMEHeHus
NPOBOMOYHbLIX MOAENen pamMHbIX KOHCTPYKUMKW. [na AeTanbHOW NPOPMCOBKM MOXHO MCMOMb30BaTh
pexum obbeMHOro MOAENMpPOBaHWS TBepaoTenbHoW moaenu. NpeaycMoTpeH B CUCTEME U PEXUM
BM3yanusaumm MnonepeyHoro ceyvyeHuss aAng mnoboro u3 BblOpaHHbIX 3neMeHToB pambl. [lpu
npakTudeckon pabote C CUCTEMOM MOXHO OBpallaTbCd KO MHOXECTBY BCTPOEHHbIX B UHTepdenc
KOHTEKCTHbIX MOACKa30K, YTO TakkKe CnocobCTBYET B3aUMOMOHUMAHWUIO MONb30BaTeNns C MallUHOW.
Mpn aTOM Nonb3oBaTento AaeTcst noapobHasi HCTPYKLUMA NO ONUCaHUIO nopsiaka paboTbl 1 NepeyvHto
BO3MOXHbIX KOMaHA.

Mogcuctemy APM  WinFrame3D MOXHO uMcCnonb3oBaTb MpW  MNPOEKTUPOBAHUM  YNPYrnx
9MNEeMEHTOB (TaKMX Kak MPYXWHbl CXKaTus, PacTSXEHUS, KPYyYeHWs U TOPCUOHbI), KOTOpble Ierko
MOOENUPYTCs HaboOpOM NMHENHBIX KOHEYHbIX 3rieMEeHTOB. PacyeT M MpoekTMpoBaHME TaKuXx
3MNEMEHTOB TaKkKe MOXHO BbINOMHUTL ANS Cryyasi NPOM3BOMbHOIO HArpy>XeHUsi 1 3aKkpenneHusl.

LUnpoknin cnekTp OnuCaHHbIX Bblle BO3MOXHOCTEN, npegocTtasnseMmblx APM WinFrame3D,
No3BOMNSeT CYLWECTBEHHO YMyYLWUTb Ka4deCTBO MPOEKTUPOBAHUSA YyKa3aHHbIX OOBLEKTOB M COKpaTUTb
CPOKU UX NPOEKTUPOBAHUS, a Takke 3HAUYUTENbHO CHU3UTb BEC KOHCTPYKUMM W, crefoBaTerbHo,
yMeHblWNTb ee ctoumocTb. C wucnonb3oBaHnem APM WinFrame3D MOXHO CnpoekTupoBaTtb
KOHCTPYKUMN, KOTOpble OyayT OnmM3kM K paBHOMPOYHLIM MO KPUTEPUSM MPOYHOCTU, XKECTKOCTU WU
BNMBPaALIMOHHOM aKTUBHOCTU U ByayT Bceraa Havny4dwmnm obpasom otBeyaTb TpeboBaHMAM 3aKkasumka.

TpeboBaHuA kK KOMNbLIOTEPY U cpeae
APM WinFrame3D npepgHasHayeHa anga pabotbl B cpegax Windows 95 n Windows NT. OHa
MOXeT 9KCMnyaTMpoBaThCs Kak B coctaBse cuctemol APM WinMachine, Tak n camoctosTensHo.
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APM WinTrans

—OnucaHue npoayKkTa—

Kak uzeecmmno, dguzamernu, cozdarouwue 08UXeHUE, UMEHM Xapakmepucmuku, He
coernadarouwjue ¢ xapakmepucmukamMu UCMOTHUMEbHO20 MexaHu3ma (Harpumep, 8bICOKast
CKopocmb epaw,eHusi 0guzamerisi U HU3Kasi — UCMOIHUMEeIbHo20 MexaHu3ma, u m. 0.). [ns
coaracogaHust amux xapakmepucmuk Mmexady 0suzamersiemM U paboyumu srieMeHmamu pasnudyHbIX
MexaHU3Mo8 criedyem ycmaHo8uUmb MexaHU4ecKyr nepedaydy — ycmpolcmeo, Komopoe
npeobpasyem dsuxxeHue, nepemeuwjasi e2o 8 npocmparHcmee. lNoumu mrobol
MawuHocmpoumersbHbIt 06bekm codepxum my unu uHyto nepedadvy. APM WinTrans nomoxem Bam
Kak e pac4yéme riepeda4u, mak u 8 no02omosKe KOHCIMPYKMOPCKoU O0KyMeHmauyuu, exkoYas
paboyue yepmexu.

Mpouecc npoekTnpoBaHust ¢ wucnonb3oaHnem APM WinTrans cBoguTcs K NOArOTOBKE
UCXOOHBIX OAHHBbIX U aHanu3y Mony4YyeHHOro pesynbTaTta. [1pn 3ToM JocTuraeTcsl BbICOKOE KadyeCTBO
KaKk 3a CYeT KOJIOCCanbHOro YCKOpEeHus 3Ton paboTbl, Tak M 3a CYeT BO3MOXHOCTW Bblbopa
ONTMMarnbHbIX NapaMeTpoB, KOTOpas peanuayeTcsl NyTeMm aHanM3a MHOTMX BapUaHTOB peLUeHUMN.
Pabota ¢ APM WinTrans He TpeOyeT 3HaHWUIA OecATKka KHUI U MeToauK. [lpu 3TOM CHMXarTcs
TpeboBaHna Kk kBanudmkaumm nonb3oBaTensd. [pegnonaraeTcs, 4YTO OH AOIMKEH ObiTb 3HAKoOM C
CylecTBOM Npobnembl Ha ypOBHe MOHATUN U onpeaeneHuin. OcTanbHble BOMpockl BepeT Ha cebs
KOMMbLOTEP.

C nomowpkio APM WinTrans MOXHO BbINOMHUTL BECb KOMMMEKC KOHCTPYKTOPCKUX W
TEXHOMOrMYEeCcKNX pacyeToB (Kak NPOEKTUPOBOYHbLIX, TaK M NPOBEPOYHbLIX) Nepeday BpaljaTenbHOro
OBWKEHMS,, a Takke BblMepTUTb paboune 4epTexum OCHOBHbIX [feTanen 3Tux nepejady B
aBToMaTnyeckoM pexume. B kadectBe o0ObLEKTOB Ans pacyeToB BbiOpaHbl nepefayu, LWMPOKO
UCNomb3yeMble B MPaKTUKE NPOEKTMPOBaHMSI.

YepesuHas nepedaya

Tunbl nepenay

C nomowbio APM WinTrans Bel MOXXeTe NpOeKTUpOBaThb CriefyoLwme TUnbl nepegaq:

LUMIMHAPUYECKME C MPSAMbIM 3yOOM Kak BHELLHErO, TaK U BHYTPEHHETO 3aLenseHuns;

LUMMMHAPUYECKME C KOCbIM 3yOOM BHELLHErO 3aLenneHns;

LLIEBPOHHbIE;

KOHUYECKUNE C MPSIMbIM U KPYroBbIM 3yObsiMu;

YepBsYHbIE,

PEMEHHbIE;

LenHble.

lNMpoekTupoBaHMe nepegaun

Mpy NPOEKTUPOBOYHOM TUME pacyeTa U3BECTHbIMU CUUTAKTCS BbIXOAHbIE KMHEMATUYECKUE U
3HepreTu4eckMe napameTpbl, a pe3ynbTaToM SBMSETCS OnpeferieHne reoMeTpuyeckux pasMepoB
nepegaym npv BelOpaHHbIX MaTtepranax n TepmoobpaboTke. [ns BbINONHEHNS pacyeTa HEOb6X0ANMO
yKasaTb Creaylolime UCXodHble NnapamMeTpbl nepedayvn: nepegaBaemblii MOMEHT, Pecypc, YCIOBUS
paboThl, nepegaTovyHoe oTHoweHne n T.4. Onupasck Ha 3T gaHHble, APM WinTrans paccuntaet Bce
reomeTpuyeckue napameTpbl nepeaayn.
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CHnb B 3alEenneHHd

Fr_.. 68721475 [H]
B 26.5000 [tm]

R..... 72.7575 [rm]

Hanpaenenuwe nuHuM syba
MNpaeoe Nesoe

Fa |1118.6879| 0.0000
Fr  |2237 3752 | 0.0000

| Mpogonxure

Cunebli, Oeticmsyrouwue Ha 3yb6 KOHUYECKO20 Koreca

Bce aTu pacuyeTbl MPOBOAATCHA Kak B YCMOBUSIX MOCTOSIHHOMO, TaK M MEPEMEHHOIO PEXMMOB
peanbHOro HarpyXeHusi. Y4yeT nepeMeHHoro xapakrepa HarpyxeHus B APM  WinTrans
ocyllecTBnsieTcs Nnbo B B1AE HOPMAarbHOro NEPEMEHHOro pexuma, NMbo ¢ NMOMOLLLIO cneunansHOro
WHCTPYMEHTa AN MHTEPaKTUBHOIO 3afaHusl TaKMX PEXUMOB.

B ocHOBY NpOEKTUPOBOYHOrO U NPOBEPOYHOrO PAcYETOB NOMOXEHbI CrneayLmne Kputepuu:

LUMMMHAPUYECKME U KOHUYECKMe 3ybyaTble nepefayn, a Takke YepBsaYHble pacCUMTbIBAKOTCA MO
KpUTEPUAM YCTANOCTHOW KOHTAKTHOWM NPOYHOCTU M YCTANOCTHOM NPOYHOCTM Ha U3rub;

KpUTEpMeM pacyeTa LienHbIX Nnepeaay aBnsaeTca U3HOCOCTOMKOCTb LLIAPHUPOB Lienu;

pacyeTHbIM KpUTEpMeM Mpu MNPOEKTUPOBaHUM PEMEHHbIX Mepeday SABMseTcs Harpy3oyHas
CMOCOBHOCTb N AONTOBEYHOCTb PEMHSI.

[ononHUTENbHO MOXHO HanoXWTb OFPaHUYEHUS] Ha paccuuTbiBaeMylo nepegadvy. Hanpumep,
paccuMTate nepegadyy C TpebyeMblM MEXOCEBbIM pPacCTOSHMEM WM OPYrUM  Kaknum-rmbo
napameTpoMm.

Pesynbratom pacuyeTta 3ybuaton nepepadnm ¢ nomouwbio APM WinTrans sBRsieTCs MNOJSHbIN
nepeyeHb NapameTpoB, HEOBXOANMBIX NPY MPOEKTUPOBAHUN, 8 UMEHHO:

reomeTpmnyeckue napameTpbl ANeEMEHTOB nepeavy;

cunbl, AEUCTBYIOLLME Ha Banbl OT nepeaav;

OEVCTBYIOLLME HANPSHKEHUS U BENUYUHBLI JOMYCKAaEMbIX HaNpPsHKEHWIA;

BeCb CMEKTP NapaMeTpoB KOHTPONS KayecTBa U3roTOBMEHNS;

napameTpbl Ka4ecTBa nepegayu;

paboune YepTexu BeayLLEro n BegoMoro afieMeHTOB nepegayn.

lMpoBepka Hecyllen cnocob6HOCTM Nnepegayn

C nomowpto APM WinTrans MOXXHO NMPOBEPUTb HECYLLYI CMOCOBGHOCTbL M3BECTHOWM nepepaun
(To ecTb nepegauv C 3agaHHbIMKM  FEOMETPUYECKMMW MapameTpamu, YcrnoBusmMu paboThbl,
TepMoobpaboTkon konéc u T.4.). Hecywasa cnocobHOCTb OLIEHMBAETCA MO ABYM KPpUTEPUSM:

pecypc paboTbl nepegayun npu 3agaHHOM rnepegaBaemMoM MOMEHTE;

MaKcUMarsbHbIA NepegaBaeMbli MOMEHT MpU 3a4aHHOM pecypce.

PacyeT napameTpoB KOHTPOJISA 3NIEMEHTOB nepeaayun
APM WinTrans npegoctaBnseT nonb3oBaTesnto Bce Heobxoaumble OaHHble AN MPOBEpPKU
KayecTBa M3roTOBIEHMS ANIEMEHTOB nepedayn. [nsa uMnuHOpUYecknx nepegay napaMmeTpbl KOHTPOIS
aendarcs Ha:
TomuuHa 3y6a no xopae E3

| lNapamerp Wlectepua  Koneco

Dy [Mm][433882  |128.6152
oy [rpan] [20.6063 _ |20.6063
Sty [mm] [2.4341 |z-a341
By [rpanl[145328 |14.5328
¥yy[rpan] 29155 |0.9835
Sy [mm][23552  |2.3561
Hy  [mm][1.5290 EED |

TMpononxurs Mpepears |

OKHO napamempos no mosnujuHe xopobi
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napameTpbl TOPLEBOro Npoduns 3y6Les;

napameTpbl MOCTOSIHHOW XOpAbl;
napameTpbl 06Len Hopmanu;
napameTpbl MO TOMNLWMHE XOpabl;
napameTpbl KOHTPOMSA MO POSnKaMm;

napameTpbl NPOBEPKUN MOSOXKEHNST PA3HOUMEHHBIX Npoduren 3yobLeB;

napamMeTpbl Ka4yecTBa 3aueniieHns.
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®pazmeHm pabodyeeso Yepmexa,
co3daHHoeo APM WinTrans

AP Database Editon

MeoaumreseEs | Mpg=rts |
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Cos3paHue pabouux yeptexen
B cucteme APM WinTrans MOXHO co3gaTb
pabouunii yepTeEX arieMeHTa paccynTbiBaemMon
nepegayun. Yeprtex coxpaHsetca B popmate DXF. lNpu
MOAroTOBKE YepTexa B CUCTEME €CTb BO3MOXHOCTb:

N3MEHSATb, B M3BECTHbIX Npeenax, KOHCTPYKLUMIO
nepefayn u YTOYHSATb KOHUrypauumio umsobpakaemon
Jetann un Jpyrux 9MeMeHTOB uepTexa C MOMOLLbIO
WHTEpPaKTUBHOrO Awanora, KoTopbl npealecTsyeT
npouenype reHepauuu;

NpOCTaBnATb NpefenbHble OTKIOHEHNA pa3MepoB
W yKasblBaTb TeXHUYeckmne TpeboBaHMsa YepTexa;

3anonHATb MMaBHYH HAAMUChL YepTexa v T.4.

Bce oa1O0 3agaetca B 3aBUCUMOCTM  OT
HOPMaTUBHbIX MapameTpoB ” TpeboBaHWA HaLKWX
cTaHgapToB M Hopmanen. [Ona BbINOfAHEHUA 3TUX
onepaumi B APM WinTrans umeeTca MnonHbii Habop
npocTbix W yaoBHbIX cpeacTts. Ecnu  komnbloTepe
nonb3oBartens yctaHosrneH AutoCAD™, To ero MOXHo
BbI3blBaTb HenocpeacTBeHHOo u3 cuctembl WinTrans ons
OKOHYaTENbLHOro pefakTupoBaHus yepTexa "
JanbHenLwen pacneyaTku Ha Gymare.
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®paemeHm 6a3sbl 0aHHbIX
Basza gaHHbIX

[Ina BbIMNOSTHEHUS KOMMMEKCa MPOYHOCTHbLIX U reOMETPUYECKMX pacyeToB Mepefad, a Takke
pacyeToOB Harpy304HOM CMOCOOHOCTU N M3HOCOCTOMKOCTM pa3paboTaHa crneumanbHas npoLeccopHas
YacTb CUCTEMbI, B KOTOPOM ucnonb3yeTtcss 6onbllioe KOMMYecTBO CTaHOAPTHBIX U HOPMAaTMBHBIX
napamMeTpoB, a Takke eauHble ans cuctembl APM WinMachine 6a3sbl gaHHbIX, paboTatowue nog
ynpasneHnem CYB[, noctpoeHHon Ha 6a3e DB Vista. 310 no3sonser 6e3 Tpyaa pegaktnposaTb U
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OOMOMHATL MMmerLlmneca ctaHaapTHele napameTpbl. Kpome Toro, 8 APM WinTrans peanu3oBaHa
BO3MOXHOCTb pPaboTbl C HECKOMbKMMW TFOCYy4apCTBEHHbBIMU M OTpacreBbiMU CTaHgaptamu WU
cTaHgapTamu NpegnpusaTun.

' Tpapuku [_ O]

I-]
L

®opma 3yba

MogenupoBaHue NpoLeccoB Hape3aHus 3y6bLeB U 3auenneHus

BaxHbIM pasaenom npu npoekTUpoBaHUM 3yGyaThiX nepegad ABNsAeTcs npoueaypa uMmuTaumm
npouecca HapesaHus 3yObeB 3yGuyaTblX Konec MeTogoM obkaTku. 3Ta npouegypa no3BonsieT
nonyuntb copMmy 3y6a Koreca W LIECTEPHM UCXOAA U3 NapameTpOB WHCTPYMEHTANbHOM peiikm K
BEMUUYMH 3a0aHHOrO cMellleHus. MNpn 3TOM MOXXHO KOHTPOnuUpoBaTb OpMy U ddakTUYecKkme pasmepsi
syba koneca W uwecTtepHU. [MOMUMO 3TOrO, B CUCTEME WMEETCH BO3MOXHOCTb MOLENMpOBaHUS

npolecca 3aLenneHnsi, YTo 0COBEHHO BaXXHO ANs nepefay BHYTPEHHEro 3auenneHusl, Ans KOTopbIX
BCerga MMeeTcsl OnacHOCTb UHTepdepeHUUN.

v
A\

AHuMauus npouecca 3auernneHust

APM WinTrans Kak cpe4cTtBo onTMMu3auum

M3meHaa  mcxogHble napameTpbl, HaknagbiBad WM CHUMaA OrpaHuyveHuna, MOXHO

ONTYMM3MPOBaTb MPOEKTUpyeMyto nepegady. B atom cnyyae cuctema cnyxut Bam kak cpencTtso
GbICTPOro pacyéta pasnnyHbIX BApUaHTOB.

YAo6HbIN MHTepdenc nonb3oBaTens

UHTepdenc nonb3oBaTenst NErok B OCBOEHUN U MHTYUTUBHO MOHATEH. 1N NOMHOro oCBOEHUS
APM WinTrans Bam noHagobutcsa He 6onee oaHOro - AByX 3aHATUN.

Tpe6GoBaHusl K KOMNLIOTEPY U cpefe

APM WinTrans npepgHasHadeHa ans pabotel B cpege Windows 3.1 mn Bbiwe. OHa MOXeT
akcnnyaTnpoBaTbCH Kak B coctaBe cuctembl APM WinMachine, Tak u camocTtoaTensHo.
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APM WinSpring

—OnucaHue npoayKkTa—

Yrpyeumu snemeHmamu Hasbiearom Oemariu, UMEKWUe BbICOKYo rnodamaueocms  pu
MUHUMasbHbIX — pasamepax. OHU  UCMOML3YIOMCS 6 Kayecmee Hazpyxarwux ycmpolcms,
pacceusarouux sHepauo ydapos U MOYKO8 amMopmu3amopog U ycmpolcme Ofisi HaKomnaeHus
aHepauu. AMOpMU3amopsbl ugparom 8axHyH posib 8 pabome Co8pPeMeHHbIX MalUH, yeenuyueas ux
donzoseyHocmb 3a cdem OeMrighuposaHusi KonebaHul U yrpaeneHus Pe3oHaHCHbIMU Yacmomamu
MexaHUYEeCKUX CUCMEM.
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Cuctema APM WinSpring npegHasHavyeHa AN BCECTOPOHHEro pacyeta U NpoeKTUpOoBaHUA
yrpyrux MeTtannuyeckux anemMeHToB MaliunH. OHa no3BONSAEeT BbIMNOMHWUTbL MPOEKTUPOBOYHBLIA U
NPOBEPOYHBIN 3TUX OOBHEKTOB U MOMYYUTb YEPTEXM paccunTaHHbIX AeTanen. [og npoekTUpPOBOYHbIM
pacyeToM MOHUMAIOT onpefeneHne reoMeTpudecKknx pasmMepoB YNpyrux 3NemMeHTOB Mo M3BECTHbIM
3Ha4YeHMAM BHELIHWX cun u gedopmauun. NpoBepoYHbI pacyeT NO3BOMSET onpedennTb 3anachbl
NPOYHOCTM YNPYrux aieMEHTOB B 3aBUCUMOCTM OT UX reOMEeTPUYECKMX pasMepoB.

Tunbl ynpyrux aneMeHToB MaLIuH

Cuctemon APM WinSpring npenycMOTPEHO MNPOEKTMPOBAHME CREeAYLWMX TUMOB YNpPYrmx
3MNEeMeHTOB MalLlVH:

LUNMHAPWYECKUE MPYKUHbBI PACTSXKEHUS KPYTIIOro U NPSIMOYrOflbHOrO NMOMEePEeYHbIX CeYEHWN;

LUMMMHAPUYECKNE MPYXMHBI CKaTUS KPYrnoro 1 NpsiMOYyrofbHOro NonepeYHbIX CeYEHNI;

LUMMMHAPUYECKME NPYXUHBbI KDYHEHUS KPYFNOro U NPSIMOYTrofibHOMO NONEpPeYHbIX CeYEeHUH;

Tapenbyatble NPYXuHbl CXXaTus;

NMocKkue NpsiMOYronbHbIE NPYXUHBI;

TOPCUOHDI.
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MeToabl pacyeTa

Pac4yeTbl BbINOMHAKOTCA B YCNOBUSX ENCTBUSA KaK NOCTOAHHOMW, Tak U NepeMeHHON BO BpEMEHU
Harpy3ok. OCHOBHbIMU ABASIIOTCS pacyeTbl HA CTaTMYECKY NPOYHOCTb NPU NOCTOSHHOW Harpyske u
Ha BbIHOCMMBOCTb MPU NEPEMEHHOM XapakTepe HarpyxeHus. Kpome Toro, BO3MOXeH pacyeT Npy>KuH
METOAOM KOHEYHbIX 31IEMEHTOB.

[MpoOeKTMPOBOYHBIE M MNPOBEPOYHbIE pacyeTbl MPOBOAATCA aHaANUTUYECKMMU MeTO4aMM
conpoTtuBneHns matepuanoB. [ng ©onee CnoXHbIX Cry4YaeB HAarpyXeHUst U 3akpernneHnss MOXHO
ucrnonb3oBaTb nogcuctemy APM WinFrame3D, kotopas BbidbiBaetcsa u3 APM WinSpring. Pacuer
ynpyrux anemeHToB B cpege APM WinFrame3D BbINOMHAETCA METOOOM KOHEYHbIX 3SIEMEHTOB,
npuyeMm K Bu3yanu3auus reoMeTpUHecKoro M300pakeHUs MNPYXUHbI, U pa3buBKa Ha KOHEYHble
anemMeHTbl NPOU3BOAMTCS aBTOMaTuyeckn. B pesynbtate nonb3oBaTernb NOMAy4aeT MOMHY0 KapTUHY
HanpsHKEHHO - AePOPMUPOBAHHOIO COCTOSIHUS YNPYroro afnemMeHTa.

Co3pnaHue pabounx yepTtexen

Mocne BbLINOMHEHMSI MPOBEPOYHOIr0 U MPOEKTUPOBOYHOIO pPacyeToB MMEETCS BO3MOXHOCTb
reHepaumm yepTexa, KOTOpbI B AanbHENLWeEM MOXET ObiTb MCMOMb30BaH B rpaddnyveckmx cuctemax,
nogaepxusatowmx popmat DXF.

YAo6HbIN MHTepdenc nonb3oBaTens

Cuctema APM WinSpring umeeT ygoGHbI MHTepdbelic ansa NoaroTOBKM UCXOAHBLIX AaHHbIX U
npeacTaBneHnss pesynbTaToB. Tam, rae 310 Heobxooumo, NMpefyCMOTPEHO MoakmyeHne kK 6ase
OaHHbIX.

TpeboBaHMA K KOMNbLIOTEPY U cpeae
APM WinTrans npegHasHadeHa ans pabotel B cpege Windows 3.1 mn Bbiwe. OHa MOXeT
akcnnyaTnpoBaTbCH kak B coctaBe cuctembl APM WinMachine, Tak u camoctoaTensHo.
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APM WinCam

—OnucaHue npoayKkTa—

Kynaykoeble MexaHu3MbI rpuMeHsiromcs 0715 npeobpa3oeaHusi epawjamersibHo20 08UXEHUS 8
rnocmynamesibHOe UfuU KadyamersibHoe O8uXeHue morsikamersis. B mexaHusmax amoeo muna 3aKkoH
dsuxxeHuUsi mosikamesisi ornpedesnisiemcss eeomempuyeckol opmol Kyrnadka u eudoM morsikameris.
Kynaykoebie MexaHu3Mbl 4acmo UCIMOMb3YMCs 8 Kadecmee ycmpoucme  yrnpasreHusi, 3adarouux
mom unu uHol 3akoH dsuxeHusi. Cucmema APM WinCam npedHa3Ha4dyeHa Orisi npoeKkmuposaHusi
3/1eMEHMO8 KYyJ1a4K08020 MexaHu3ma o U38eCmMHOMY 3aKOHY O8LXKEHUS.
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MoarotoBka ncxogHbix fgaHHbIX B APM WinCam

3aKkoH ABWMXKeHUst MOXET ObITb 3aflaH B O4HOM U3 CriefytoLLX BUAOB:

rpadouk nepemMeLLeHmns;

rpaduk CKOpoCTH;

rpacuk, onpeaensoLLmi U3MeHeHNe YCKOPEHUs NO Yriy NOBOpOTa Kynayka.

lMoarotoBka WMCXOAHBLIX [AaHHbIX, TakMM obpas3om, CBOAMTCS K BbIOOpPY Tuna KynavykoBOro
MexaH1M3Ma U 3a[aHU0 HEKOTOPbIX BCMOMOraTesnbHbIX, B TOM YMCIIE U TEOMETPUYECKUX, CBEAEHUI MO
MaTepuanam u Buay 3akoHa OBWKEHUS.

[na 3apganna rpadgudeckon nHdopmaumm B cucteme APM WinCam mmeeTtcs cneumanbHbIn
WHCTPYMEHT, C NMOMOLLIbIO KOTOPOrO MOXHO BBECTM rpadiuk pyHKLMM C MOHMTOPa B BUAE ChnanHa unm
B Buae Habopa InUMHEMHbIX OTPEe3koB U mnbo ux KoMOuHaumn. Vimeetcs BO3MOXHOCTb
pefakTMpoBaHusa BBe4EHHOW MHGOpMaLmMmM ¢ Lernbio ee Mmogmdukaumm.

MpeoycMoTpeH Takke BBO4 aHanUTMYecKMX YHKUMKA U uHdopmauun u3 danna. Ons
aHanuUTU4ecKoro 3afaHms YHKUUIN CyLLEeCTBYET pefakTop aHanm3a 1M obpaboTku aHanuMTUYecKmnx
BbIpaXXeHUN.
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Kputepum pacyeta

Mpodunnb kynadka BeibUpaeTca ncxoas M3 3afaHHOro 3akoHa ABWXKEHWS TonkaTens, guameTp -
13 orpaHuyeHus yrna gaBneHuvs, a ToNWyHa 1 paguyc TonkaTensd - 13 orpaHnyeHuin No HambonbLmm
HanpshKeHMsAM B KOHTaKTe.

Pe3ynbTaTthl pacyeTa

Cuctema APM WinCam nossonser:

paccuMTaTh Npodusb Kynadka u NpeacTaBuTb €ro B 4eKapTOBbIX U MOMSPHLIX KOOpAUHATAX;

OnpefennTb 3aKOH N3MEHEHWS Y3NOB AABMIEHUS MO Yry NOBOPOTA Kyrauyka;

npeactaBuTb Npodunb Kynadka M CMOAenupoBaTb ero paboTy, ucrnonb3yst npyv 3TOM
aHMMaLUVOHHbIE BO3MOXHOCTU;

nocTpouTb pabounii YepTex Kynadka c Lenblo obnerdyeHms npouenypbl €ro N3arotoBneHus.

Cuctema rotoBUT YepTexHyto nHdopmaumio B DXF-hainn, koTopas MOXeT OblTb MpoynTaHa
CTOPOHHUM rpachmnyeckum peaakTopom, Hanpumep, pegaktopom AutoCAD.

Cunctema no3BonsieT Takke BbINOMHWUTE BECb KOMMIIEKC HEOOXOAMMBIX NMPOBEPOYHBIX pacyeToB
KynayKoBbIX MEXaHW3MOB.

APM  WinCam nosgonsier ObICTPO M 6e3 [OOMOSNHUTENbHBIX MOCTPOEHUA  MEHSATb
reoMeTpuyeckne pasmepbl 3aKOHbl OBWXEHWs Torkatens. AHanusmpoBaTb rpadukm cKopocTen u
YCKOpEeHUIN Tonkatens. TakonW Noaxod K NPOEKTMPOBAHUIO MexaHu3ma Mno3BonisieT Ans BblOpaHHOoro
cnydasi nony4yatb MHOPMaLN0 OTHOCUTENBHO FEOMEeTPUYECKNX pa3MepoB U POpMbl Kynadka, v Ha
OCHOBe 3TOW MHopMaLUKN, AenaTb BbIBOA OTHOCUTENbHO KOPPEKTHOCTU MPUHATUSA KOHCTPYKTUBHOMO
pelweHus. OHa NO3BOMSIET Co34aBaTb ONTUMarnbHbIE MeXaHU3Mbl, €Crv Nof ONTMMU3aLMen NoHUMaTb
npoLieaypy nocneaoBaTenbHOro pefakTMpoBaHUs 1 aHanmsa.
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Cuctema npocTa B UCMONb30BaHUN U AN paboTbl ¢ Hel He TpebyeT cneunansHON NoaAroToBKM
nonb3osaTtens. 1o 3Toi NpuYnHe oHa OOCTYNHa ANns Nonb3oBaTenei, He MMELLUX HaBblkoB paboThbl
Ha KoMnbloTepe.

TpeboBaHusA K KOMNLIOTEPY U cpeae
APM WinCam npegHa3HavyeHa ansa pabotbl cpege Windows 3.1 v Bbiwe. OHa MOXeT
akcnnyaTnpoBaTbCH Kak B coctaBe cuctembl APM WinMachine, Tak u camocTtoaTensHo.
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APM WinSlider

—OnucaHue npoayKkTa—

MexaHu3ambl - amo ycmpolcmea Ons rnpeobpasogaHusi 00HO20 UJIU HECKOJIbKUX 8udo8
dsuxeHusi 8 0suxeHue Opyz2oz20 e6uda. B pblHaXHbIX MexaHU3Max makoe rpeobpa3zosaHue
ocyuwecmernisiemcsi ¢ rnoMouwbro 0emariel (36eHbes), rornepeyHble CeHYeHUsT KOMOPbIX MHO20 MEHbWE
ux OnuHbl. ObbIYHO pPbiYaXHble MexaHU3Mbl M0380JISIOM rpeobpa3osbieame rnocmynamesibHoe ubo
gpawameribHoe 08UXEHUS 8 08LXXEHUE, 8bIMOJIHAEMOe 10 CIIoXHOU mpaekmopuu. Hanpumep, ecru
rnpueodom gedywie2o 38eHa SA6/9eMmCs Ky/naqykoebili MexaHU3M, MO 3aKOHbl O8UXeHUS, 3a0aHHbie
Kyna4ykoebiM MexaHU3MOM, rpeobpasyromcs PblYaXkHbIM 8 08UXEHUS M0 UHbIM mMpaeKmopusim.
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APM WinSlider npegHasHadeHa ons KOMMEKCHOro aHanmsa NioCKUX pblYaXHbIX MeEXaHU3MOB
NMPOU3BOITbHOM  FeOMEeTpPUYeckon CTPYKTypbl. OHa MO3BOMSIET BbIMNOMHWUTL BECb  KOMIMJIEKC
HeobXxooMMbIX MNPOBEPOYHLIX pacyeTOB AN MpenBapuTeribHO BBEOEHHOro MexaHusma. OToT
KOMMIEKC BKITOYAET pacyeT:

TPaeKTopuii ABMKEHUS MPOU3BOJSIbHOM TOYKM UCCNEQYEMOro MEXaHN3Ma;

CKOpPOCTEN M YCKOPEHUI NPOM3BOSIbHON TOYKN UCCIieAyeMOoro MexaHnsma,

peakumi B LUAPHUPHbBIX COEQMHEHMNSX 3BEHLEB;

ONHAMNYECKMX Harpy3oK, NOMy4YEHHbIX B pe3ynbTaTe 3TOro ABMXKEHNS,

a Takke MPOBEPKY Ha HanuMyne NPoOBOPaYMBAEMOCTU B MEXAHU3ME.

[na peanusauum 3TMX BO3MOXHOCTEW B CUCTEME MMEETCSA Crneunanmn3npoBaHHbIA peaakTop,
KOTOPbI NO3BONSET:

3agaTb reoMeTputo MexaH1M3ma B NapameTpu3oBaHHOM BUAE;

penakTupoBaTh 3afaHHYH reoOMeTpuo 1 MognuuLmnpoBaTh €e€;

3a[aTb 3aKOH OBWMXXEHMS Beayllero 3BeHa nubo B Buae rpaduvka, NOCTPOEHHOro Mo To4kam,
nnbo B BUAE aHaNUTUYEeCKon PyHKLNN;

3a7aTb BHELLUHWE CUNOBbIE (haKTOpPbI;

OCYLLECTBUTb aHMMaUWMOHHOE npeacTaBneHne paboTbl MexaHu3Ma B pPEXMME pearibHOoro
BPEMEHMN.
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Mpu pacyeTe peanbHbI pblYaXHbIA MEXaHU3M 3aMeHSIETCS MPOBOSIOYHOM MOAEMbI0, KoTopast
npeactaBnget cobor NPou3BOMbHYH KOMBUHALUUMI0O YETbIPEX3BEHHbLIX W LUECTU3BEHHbIX, a TaKke
MOM3YHHbIX W KYNUCHbIX MexaHu3MoB. [1poBoOMoYHasi Mofenb 3BeHA MOXET ObITb YCINOXHEHa, B
YacTHOCTK, nyTeM POPMUPOBAHUS Tena NPOM3BONbLHON FreOMeTpUM, Ha NOBEPXHOCTU KOTOPOro MOXHO
yKasaTb Ntoboe YMCno ToYek (LapHUPOB). ATM TOYKM B AarnbHENWeM OOMYyCTUMO MCMOMb30BaTb A1
nprucoeaMHeHns nocregyrLmx 3BeHbeB. Kpome TOro, no xenaHut NpOeKTUPOBLLMKA B BblAEMNEHHbIX
TOYKax NPOBOAUNTCS KOMMIIEKCHBIN pacyerT.

CreunannsmpoBaHHbI pedakTop NO3BONSET co3gaTb HecHMCNeHHOEe MHOXECTBO PblYaXKHbIX
MEXaHW3MOB, Befyllee 3BEHO KOTOpbIX MOXeT umeTb nnbo BpawartenbHoe, Nnbo nocrtynarenbHoe
OBWXEHNe.

Ona aHanusa pesynbTaTtoB B CUCTEME MNPedyCMOTpPEeH Bu3yanusatop rpadunveckon
WHoOpMaLMK, KOTOPbLIA AaeT BO3MOXHOCTb HarnsgHo npeacTaBuTb MONYYEHHbIE pe3ynbTaThl C
Lenbio nx aHanusa n obpaboTku.

C nomouwbto APM WinSlider 6bicTpo 1 6€3 OONONHUTENBHBLIX MOCTPOEHMI OCYLLECTBNAETCA
U3MEHEeHNe TreoMeTpuyeckux pasMepoB CUCTEMbI U ee codepxaHuda. Takon nogxog K
NPOEKTUPOBAaHMIO NO3BONSAET Nonydyarte MHPOPMaLMIO NS aHanu3a 3aaHHOro MexaHusma 1 Ha 3Town
OCHOBe fenaTtb BbIBOA OTHOCUTENIBHO KOPPEKTHOCTU NPUHATUS KOHCTPYKTUBHOIO PELLEHUS.

Ucnonb3ys APM WinSlider, MOXHO co3gaBaTb ONTUMalnbHblE MEXaHM3Mbl, €cnv nop
onTMMM3aumeln NoHMMaTb Npoueaypy nocreoBaTenbHOr0 aHanm3a u pegakTMpoBaHus.

Cunctema npocTta B UCnosnb3oBaHnM 1 He TpebyeT cneumanbHON NOAroTOBKM NoMb3oBaTens Ans
paboTbl ¢ Hel. Mo 3TOM NMpUYMHE OHa AOCTyNHa Aaxe ANsi NoNb3oBaTesfie, He NMELLMX HaBbIKOB
paboTbl Ha KOMMNbIOTEPE.

TpeboBaHuA kK KOMNbLIOTEPY U cpeae
APM WinSlider npegHasHadyeHa ana pabotbl cpege Windows 3.1 u Bbiwe. OHa MOXeT
akcnnyaTnpoBaTbCA kKak B coctaBe cuctembl APM WinMachine, Tak u camoctoaTensHo.
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Ha pa6oune moaynu APM WinMachine

Cnuncok nporpamm 1 konus 2-5 6-10 >10

1. WinBear, cuctema pacueta n
NPOEKTUPOBAaHUSA HengeanbHbIX
NOALUMNHUKOB Ka4YeHMS.

2. WinData, 6a3a gaHHbIX gnsi XpaHeHus
CTaHaPTHLIX NapameTpoB MaLluH. $100 $75 $70 $60

3. WinJoint, cuctema pacyeta un
NPOeKTUPOBAHUS COeANHEHWNIA SNEMEHTOB $330 $250 $230 $200
MaLLINH.

4. WinPlain, cuctema pacyeta
MOALLUMMHUKOB CKOMbXEHMS. $150 $130 $110 $100

5. WinScrew, ciuctema pacyeTa
HeungearnbHbIX BUHTOBbLIX Nepeaad $280 $250 $220 $200
(CcKOMbXeHUs, LAapUKo- 1 NnaHeTapHo-
BUHTOBbIX)

6. WinShaft, cucrema pacueta un
NPOeKTUPOBAaHUS BaSlOB M OCEWA. $285 $230 $200 $150

7. WinSpring, cuctema pacyeTa npyXuH
TOPCWMOHOB U APYrUX YNpYrux afNemMeHToB $100 $80 $70 $50
MaLLVH.

8. WinTrans, cuctema pacyeta u
NPOEKTUPOBaHMSA MexaHU4Yeckux nepeaad $385 $320 $300 $250
BpaLleHus.

9. WinTruss, nporpamma pacyeTa
bepMEHHbBIX KOHCTPYKLIVIA. $100 $80 $60 $50

10. WinFEM2D, koHe4YHO — 3r1ieMeHTHbIN
aHanu3 nnockux gertanen. $200 $160 $130 $100

11. WinBeam, cuctema pacyeta u
NPOEKTUPOBAHUSA 6aNOYHbIX KOHCTPYKLIUN . $200 $160 $130 $100

12. WinFrame3D, cuctema pacyeta n
NPOEKTUPOBAHUSA TPEXMEPHBIX PAMHbIX $800 $650 $500 $400
KOHCTPYKLINWA .

13. WinSlider, cuctema pacuyeta n
NPOEKTUPOBAHUS PbIYAXHBLIX MEXAHN3MOB $250 $200 $160 $100
MPOU3BONLHOW CTPYKTYPH! .

14. WinCame, cuctema pacyeTa un
NPOEKTUPOBAHUS KyNayKoBbIX MEXaHU3MOB $200 $150 $120 $100

15. OCHOBbI NPOEKTUPOBAHNA MALUWH,
SMNEKTPOHHbIN Y4EBHUK. $50 $30 $25 $20

lpumeyvaHue:

1. YkasaHHble ueHbl BkntovatoT HAOC.

2. Ana npeanpusTuid u opraHnsauuii CTOMMOCTb MOJHON Bepcumn cuctemsl coctaenseT $2000,
Bkrtovaa HAC. [ns yHMBepCcUTETOB 3a Bbllleyka3aHHYIo LeHy noctasnsetcsa 10 konuin NonHon
BEPCUUN CUCTEMBI.
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