Pa6boma c cucmemot APM Shaft

2 MPOEKTUPOBAHME U PACMHET BAJNIOB M1
OCEW B MOAQYINE APM SHAFT

OBLUUE NOJTOXEHUA

APM Shaft npeacraenset cobon nporpammy gna pacdeTta U Npoek-
TUPOBaHUS BasioB N OCEMN.

C nomouwpbto APM Shaft MOXHO paccuuTaTb crefylouwme napamet-
pbl:

* peakuumn B ornopax Baros;

* pacnpegeneHne MOMEHTOB U YrroB n3rnoba,;

* pacnpegenieHne MOMEHTOB U YINOB KPyYeHUS;

* pacnpegeneHune gedopmauni;

* pacnpegeneHne HanpsHkKeHnn,;

* pacnpegeneHne KoapduumeHTa 3anaca yctanoCcTHOW NPOYHOCTY;

* pacnpegeneHne nonepeYdHbIX CUST;

* COOCTBEHHbIE YaCTOTbl M COBCTBEHHbIE POPMbI Bana.

HasHa4yeHue u knaccudmnkauma Banos

Banbl 1 ocu cnyxat And yCTaHOBKM BpallakoLNXCA ageTtanen mMaluuvH,
TaKnNX Kak 3y6anble Koneca, WKuBbl, 3B€3004YKN 1 T.I. Bﬂﬂ /7,05’5/9’[73/9’[7‘7’5’/9’
0719 NOO0BOXaHUS PACTONOXEHHEX HO HEM demaney U 044 nepedaqu Gpa-
wyapljezo MoMeHma MMpwn paboTe Ban MUCNbITbIBAET U3rMb N KpyvyeHue, a B
oTAeNIbHbIX ClydadaXx AOONOJIHUTENbHO pacCTAaAXeHUe U cxartume. Ufb /7,05’5/—/[7—

SHAYEHA MOALKO 0415 NOCOEOXTHUS PaCnoNOXEHHbIX HA HeU Jemajely. B ot-
indmne OT Balla OCb He nepegaeTt Bpalarwero MoOMeHTa 1, cneagoBarterb-
HO, HE UCMbITbIBAET KPyHEHUA. Ocun MOryT ObITb HenoaBM>XHbIMU UM Bpa-
LLaTbCA BMeCTe C npncoegnHeHHbIM1 K HUM geTandaMmu.

Kputepumn, ncnonbsyembie npm pacyete Banos

B npouecce paboTbl Banbl UCMNbITbIBAOT 3HAYUTESbHbIE HArpysKku,
NoaTOMY Mpu onpeaeneHnn onTUMarbHbIX FEOMETPUYECKUX pa3MepPOB Ba-
NoB HeobXoOMMO BbINOMHUTL KOMMJIEKC pacyeToB, BKMOYaloWmMi B cebs
onpeaeneHne: CTaTU4eckon NPOYHOCTU; YCTarOCTHOM NPOYHOCTHU; XKECTKO-
CTW NP N3rnbe n KpyyeHun.

[Mpw BbICOKMX CKOPOCTAX BpalleHnsa Heobxoanumo onpeaensTb YacTo-
Tbl COOCTBEHHbIX KonebaHuin Bana ans Toro, 4Tobbl NpegoTBpaTUThL Nona-
AaHue B pe30HAHCHbIE 30HbI.

[nHHbIE Banbl NPOBEPSAOT HA YCTONYNBOCTb.
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APM Shaft

Pac4yeT cTaTU4eCKOU NPOYHOCTH

OTOT pacyeT aABnsieTca NpoBepoyHbiM. C ero nomouwlbio ans Bana
3alaHHOW (POPMbI BbLIYUCNAOTCA 3HAYeHUs KOadhuumeHToB 3anaca. Kak
npasuno, opma, U reoMeTpuyeckne pasmepbl Bana onpenenawTca u3
KOHCTPYKTMBHbIX COODpakeHnin. PacyeT gormkeH noaTBepamTb UM Onpo-
BEpPrHyTb MNpPeanoXeHHY KOHCTPYKTOPOM KOHMUrypauuio Bana C TOYKK
3pEHUS CTAaTUYECKON NPOYHOCTU. 3aMEeTUM, YTO cTaTudeckast MPOYHOCTb He
ABNAETCA €OUHCTBEHHbIM KpUTEPUEM MPOBEPKN MPaBUNBHOCTU KOHCTPYK-
uun Bana. OKoHYaTenNbHbIN BbIBOL MOXET ObITb caenaH TONbKO B pesyrib-
TaTe NPOBEPKN BCEX KPUTEPUEB.

Mpn pacyeTe cTaTU4ecKOM MPOYHOCTU Basn paccmaTpmBaeTCa Kak
Kpyrnas 6anka nepeMeHHOro cevyeHuns. Banbl nsrotaBnmBatoTCca U3 cTanm,
MEXaHUYEeCKME XapaKTepUCTUKK, KOTOPOM OnpenensatT BeNMYMHy 3anaca
NPOYHOCTU NPU 3a4aHHOM HarpyXeHuu Bana. Takum obpasom, uenb pac-
YyeTa Bana MOXeT ObITb chopMynmnpoBaHa Kak ornpeneneHme Takmx aHadve-
HUM MEXaHNYECKUX XapaKTEPUCTUK MaTepuarna Bana, Kotopble obecneuyu-
BalOT 3aJaHHble 3Ha4YeHMs KO3pUUMEHTOB 3anaca MpPOYHOCTM MNpU 3a-
[AaHHOM HarpyeHuu Bana.

Ecnn B kKaXgom cedeHnn Barna HanpsKeHusi OANHAKOBbI NO BENNYK-
He, TO TakKOW Ball Ha3blBaeTCH paeHornpoyYHbIM. B cuny psga npuydnH
CNPOEKTUPOBaTbL PaBHOMPOYHbLIN Ban Ha MNPaKTUKE HEBO3MOXHO, HO YeM
Onmxke dakTMyeckme HanpsKeHUst K HanpsbKeHUsIM, MMELWUM MecTo Ans
paBHOMNPOYHOro Bana, TemMm nydwe OygeT Mcnonb3oBaTbCa Matepuan npo-
eKTMpyemMoro Barna.

[Mpu pacyeTe cTaTU4eCcKon NPOYHOCTU B KaYeCTBE UCXOOHbIX AaHHbIX,
NOMUMO FEOMETPUYECKNX XapaKTEPUCTUK, OOIKHbI ObiTb 3adaHbl OEWNCT-
BYIOLLME Ha Basl Harpy3ku, Takme Kak:

* COCpeaoTOYEHHbIE N pacrnpenefieHHble paananbHble CUnbl;

* OCeBbl€ CUJIbI;

* narmbaroLme MOMEHTbI;

* MOMEHTbI KpyYEHUS.

Heobxoanmo Takke ykasaTb YCrOBUSA 3aKpensieHusl Bana, 3agaB Ko-
HEYHOE YMCno onop, NPUYEM KONUYECTBO ONMOP He AOSMKHO NpeBbIWaTh Msi-
TNOECATI.

Mpn BBOOE MOMEHTOB KpydeHUs1 criegyeT crneguTtb 3a Tem, 4ToObl
cobntoganochb ycroBmMe paBHOBECUSA NO KpydeHuto. Ecnun aTo ycrnoBue He
BbINOSIHAETCS, CUCTEMA NPOUTHOPUPYET BBEAEHHbLIE MOMEHTbI KPYYEHUS.

PacuyeT ctatuyeckon npoYHOCTM BKNOYaeT B cebs onpeneneHue
MOMEHTOB M3rnba n KpydeHusi B BblIOpaHHbIX CEYEHUsIX Bana, a Takke pac-
YyeT HanpsXKeHnn narnba n KpyveHus.

[MpoyHOCTb Bana OUEHWBAETCH BESIMYMHOM IKBMBASIEHTHbLIX Hanps-
XEHNN, pacCcUYUTaHHbIX UCXOOSA M3 TMNOTE3bl MaKCUMarbHbIX KacaTesnbHbIX
HanpsbkeHun. B cnydyae ctaTtMyeckn HeonpenenuMblX BasioB pacyeT peak-
LK ONop BbINOSHAETCA METOLOM CUIT.
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Pa6boma c cucmemot APM Shaft

PesynbTaTtel pacdyeTa MOMEHTOB M3rmba npeacraBnslTcs B BuAe
3NKOpP, MNOCTPOEHHbIX B ABYX B3aMMHO NepneHAMKYNAPHbIX MSIOCKOCTAX.
KpyTawmne MOMeEHTbl U pe3ynbTaTbl pacyeTa 3KBUBANEHTHbIX HanpsSXKeHUn
npeacTaBnalTCs B BUAe rpaduka nx M3aMeHeHusa no anuHe sana. Crartu-
yeckasi NPOYHOCTb CUYMTAETCHA AOCTaTOYHOW, ecnn KoadhdpuumneHT 3anaca
coctasnset 1,3...1,5 n 6onee. lNMoag koaddprUMEeHTOM 3anaca NoOHMMaeTCs
OTHOLLEHWE npedena TeKyvyecTu maTepuana Bana K BenMvMHe 3KBMBa-
NEHTHOro HanpsbkeHusi B Hambonee Harpy>keHHon Touke. B kavectBe go-
NOSTHUTENbHbIX NapaMeTPOB BbIYUCNAKTCA BEMUYUHBLI Peakuur onop, Ko-
TOpble HEO6XOAUMBI ANA pacyeTa CONPSPKEHHbIX C Barnom geTtanen.

Pac4eT Bana Ha conpoTuBneHne ycTanocTu

BpalueHne Bana npmBoanUT K BO3HMKHOBEHWUIO MEPEMEHHBIX MO Bpe-
MEHW HanpsXeHun. B criydvae MsmMeHeHnn NpunoXeHHOW K Bany BHELUHEN
Harpy3kun HepaBHOMEPHOCTb HanpskeHnn ewe bonee Bo3pacTtaet. [lepe-
MEHHbIN XapaKTep HanpsPKEHUW NPUBOAUT K MOSIBIEHUIO YCTaNOCTHbIX
TPELLUNH, KOTOpPble MOryT CTaTb MPUYMHOW paspylleHus. PaspylueHue Ha-
YMHaeTCcs B Hanbonee HanpsKeHHbIX TOYKax Bana.

Bonblyto ponb B BO3HUKHOBEHUWN U Pa3BUTUU pPaspyLLUEHUN urpatoT
MECTHbIE HaMpPsKEHUs. DTN HaNPsHPKEeHUSA NOABMSAIOTCA B MecTax pa3melle-
HUS KAHABOK, ranTenen, WnMueBbIX COeANHEHUN, LUNOHOK, pe3bb 1 T.N.

Pac4yeT yctanocTHOM MPOYHOCTU MPOU3BOAUTCA UCXOOSA U3 HOMMU-
HambHbIX HanNPsPKEHUN n3rmda M KpyvyeHUs, C y4eTOM MECTHbIX HanpsKe-
HUN, OEUCTBYIOLWMX B paccMaTpuBaeMon Toudke Bana. BnnsaHue mMecTHbIX
Hanps>XeHU YYUTbiBAeTCA BBeOEHMEM KO3IMMPUUMEHTOB KOHLIEHTpaumm
HaNPsHPKEHUN; 3HAYEHUSA ITUX KOIDPUUMEHTOB 3aBUCAT OT TUMA KOHLEH-
TpaTtopa.

PesynbTtaTbl pacyeta ycTanoCTHOM MPOYHOCTM NPeACTaBnAlTCH B
Buae rpadpuka nameHeHma KoadpduumeHTa 3anaca yCcTarnoCTHOWM MPOYHO-
CTU no AnuHe Bana. llog kKoapduumeHTOM 3anaca noHMMaeTcs 3anac
ANNTENbHOM NPOYHOCTU. TaK Kak TOMHOCTb pacyeTa 3Toro KoadduumeHTa
CYLECTBEHHO HMXe, YeM TOYHOCTb OonpefeneHnsa cTaTU4eCcKon NPOYHOCTH,
MUHUManNbHO [OMNYyCTUMOE 3HadeHue KoadduumeHTa 3anaca He LOSMKHO
ObITb MeHbLLUe 2,5.

B mMogyne npenycMOTpeH Takke MexXaHU3M yyeTa MepeMeHHOCTH
BHELUHMX CUITOBbIX (PakTOpOB, NPU KOTOPOM NepeMEHHbIN PEXUM Harpyxe-
HUS NPUBOOMUTCS K 3KBMBANIEHTHOMY MOCTOAHHOMY PEXUMY.

PacuyeTt XXecTKOoCTH

B HeKoTOopbIX cny4vyasax BaXXHbIM KpuTepuem, obycrnaBnmeatomnm npm-
roaHOCTb MPEANIOXKEHHOW KOHCTPYKLMM Bana, SBMSIETCS €ro XeCmKoCmb.
HanoMHuM, 4TO NOA >XECTKOCTbK MOHMMAETCs Harpyska, Bbl3biBatoLLas
eaVHNYHY0 aedopmaunto (B NPUHATON CUCTEME €OUHUL U3SMEPEHUS).
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APM Shaft

PacueT xectkoctn B moagyne APM Shaft skniovaet B cebs onpege-
neHve gedopmavrmi, BO3HMKaOWMX NO4 AENCTBUEM NPUNOXKEHHOW Harpys-
kn. [lna pacyeta gedopmaumn ncnosnblyetca meton uHterpana Mopa. B
COOTBETCTBUM C XapaKTepOM HarpysKu XXeCTKOCTb Bana genutca Ha u3aub-
Hyto n kpymurseHyto; B APM Shaft Bbl MmoxeTe paccuntaTtb 06a aTMX TMNa.
Pe3ynbTaTbl pacyeta BbIBOOAATCA B BUAE rpaduka M3MEHEHUS KeCTKOCTU
BOOMNb OCY Barna.

B HekoTOpbIX cnyyasx 6biBaeT HE06X0OMMO onpeaennTb Yribl NOBO-
poTa MNonepeYHbIX CeYeHU Bana M napameTpoB KPyYEeHWUS, NOSYyYEHHbIX
anpgepeHumpoBaHnem kpmson gedopmauuii; APM  Shaft nossonser
NPOBECTU Takme pacyeTbl. YCNoBUE XECTKOCTU CYUTAETCHA BbINOSIHEHHbIM,
ecnu gpaktnyeckue gecopmaumm 1 yribl HaKfoHa paccMaTpuBaeMblX Ce-
YeHU He NPeBbIWAaT MakCMManbHO 4OMYCTUMbIX 3HAYEHUN.

BennunHel 4ONyCTUMbIX 3HAYEHUW 3aBUCAT OT Ha3HaAYeHUS NPOEKTU-
pyemoro obopynoBaHus n Tpebyemon TOYHOCTN.

PacueT AMHamMmnyeckmnx xapakTepucTuKk Bana

Mpn pacyeTe ObICTPOXOAHbIX WUIN HEXECTKMX BarioB BO3HUKaeT 3a-
aadva onpegeneHnsi COOCTBEHHbIX YaCcTOT U3MMBHbIX N KPYTUIbHbIX koneba-
HUIA.

APM Shaft no3sonseTt paccuntatb kak abCconoTHbIE 3HAYEeHNA COD-
CTBEHHbIX YaCTOT, Tak U UX COBCTBEHHbIE HOPMBI.

B ocHoBy onpegeneHus cobcTBeHHbIX YacToT B APM Shaft nonoxeH
MeTo4 HayanbHbIX napameTpos. [Npun pacyeTe U3rMbHbLIX KonebaHun yyu-
TbiBaeTCH Kak cobcTBeHHad Macca Bana, Tak U MHepuusi NoBopoTa cevye-
HUSA Bana.

[Mpn pacyeTe yunTbIBAIOTCHA BHELLUHWE MAcChbl, K KOTOPbIM OTHOCSTCSA
MacCbl U OCeBble MOMEHTbI UHepunn. [Npn pacyeTe KpyTurbHbIX Koneba-
HUW NpegnonaraeTcs, YTO MOMEHTbI MHEPLIMX OMUCLIBAOT Tefla BpalleHus
(A48 KOTOPbIX OCEBOM MOMEHT MHEpPLMM B ABa pa3a MeHbLUe, YeM Mnossip-
HbIR).

Moaoyne APM Shaft nossonsieT paccuutatb Ban Npu pasfimnyHbIX
rPaHNYHbIX YCITOBUSIX U PasfnyHbIX TMNax ornop.

Paccmampusaromcsi oropbi criedyrouux sudos:

* )XecTkast 6e3aMOMeHTHas onopa (CMeLeHne OCx Bana u peakTUBHbIN
MOMEHT paBHbI HYIH0);

* yripyrasi ornopa (cmelleHne ocu Basna nponopumoHanbHO peakumn B
onope).

U3 napamempoes mamepuariog cucmeme mpebyromcs:

* NNOTHOCTb MaTepuana;

* MOAYIb YNPYrocTy;

* KOadppuumeHT lNyaccoHa.
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Pa6boma c cucmemot APM Shaft

PepakTtop Banos

Pepaktop Banos, Bxogdwmin B coctaB mogyna APM Shaft, npea-
cTaBnseT cobon rpaduyeckuin pegakTop, NnpeaHasHadeHHbIn Ans 3agaHus
reoMeTpum BasrioB U ocen. Pegaktop AaeT B pacrnopsiKeHue nosib3oBaTens
rmbkme n yoobHble cpeacTea Ans:

* 3aJaHNSA KOHCTPYKUWUKM Bana;

* BBOAA Harpysok, AeNCTBYHOLLNX Ha Barl;

* pa3MeLLeHnNsa onop, Ha KOTOPbIX YCTAaHOBIEH Bar.

OcHoBHOe oTnnymne pefakrtopa Banos moayna APM Shaft ot Tpagu-
LMOHHbIX rpadonMyecKknx pegakTtopoB COCTOUT B Habope NpUMNTUBOB, C KO-
TOpbIMK OH onepupyeT. Habop npumuteoB B APM Shaft BkntovaeT B cebs
OCHOBHbI€ 3fIEMEHTbI KOHCTPYKUUM Bana (UUIMHOPUYECKME U KOHUYECKME
CEerMeHTbl, acku, rantenu, KaHaBKkW, OTBEPCTUS, ydacTKm C pe3bbon,
LUMNOHKN U WNNLEBbIE COEOMHEHUS), a TakkKe YCroBHble 00603HaYeHnsa ongd
OEVCTBYIOLLNX Ha Bas Harpy3oK M Onop, Ha KOTOPbIX OH YCTaHOBMEH. JTO
3Ha4YMUTESbHO YNpoLwaeT BBO reoMeTpum Bana u Apyrux gaHHbIX, Heobxo-
AVUMBIX ONsi BbINOMTHEHUSA PacyeToB.

KoMnoHeHTbI pegakTopa BanoB

OCHOBHbIMM 3fieMeHTaMU pedakTopa BanoB SABMAATCSA UHCTPYMEH-
TanbHas naHenb, MHMOPMaUMOHHAA NaHenb, NMHENKNM U paboyee none
(OKHO pefakTupoBaHus).

[‘naBHOe MeH CTaTyCHaﬂ naHesb MHCprMeHTaﬂbHaﬂ naHenb
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PucyHok 2.1 O6wun Bug APM Shaft
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nasHoe mMmeHro
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PucyHok 2.2 CTpyKkTypa rnaBHoro meHto cuctemol APM Shaft

Pabouee none

Pabouyee none siBNsieTcsa rnaBHbIM KOMMNOHEHTOM pefakTopa Basnos.
B Hem oTobBpaxaeTcs Ban, 1 BbIMONHAKTCA onepaunn no ero opmmpoBa-
HUIO U USMEHEHMIO.

JluHeuku

Penaktop Bkno4yaeT B cebs gBe NUHENKN - BEPTUKaNbHYO U ropu-
30HTanbHyl0. Ha nuHenkax nokasaHbl LiKanbl, KOTOpPble 3aBUCAT OT TEKy-
Lero macwrtaba nsobpaxeHna n OT TOro Kakas YacTb Basia nokasblBaeTcs
B JaHHbIN MOMEHT B pabo4vem none.

UnopmayuoHHasi naHersb

NHpopmMaunoHHasa naHenb UCNonb3yeTcs ANs BbiBOAA TEKYLLMX 3HA-
YeHU napamMeTpoB B npouecce pucoBaHus Bana. Habop otobpaxxaembix
napamMeTpoB 3aBUCUT OT TOrO, C KaKUM dfieMeHTOM Bbl paboTaeTe. Tak, Ha-
npumep, Npu pUuCcoBaHUM LMNNHAPUYECKOrO y4acTka Bana Ha uHdopmaum-
OHHOM MNaHenu MoKasbiBalTCA KOOpPAWHATbl Kypcopa, a Takke Tekyuime
3Ha4YeHus ANUHbI U AMamMeTpa LUIMHOAPUYECKON CEeKLUN.

UHCcmpymeHmanbHasi naHesb

MHCTpyMeHTanbHasi naHenb COAEPXUT KHOMKW ANs Bbl30OBa OCHOB-
HbIX KOMaHA pefaktopa. [ns Bbl30Ba HY>KHOM KOMaHAbl NPOCTO LUENKHUTE
NeBOoW KHOMKOW MbILLIN HA COOTBETCTBYHOLLLEN KHOTKMW.
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Pa6boma c cucmemot APM Shaft

lloniocbl NPOKPYyMKU u NnaHopamMupoeaHue sarsa

Ban, ¢ koTopbiM paboTaeT nonb3oBaTerflb, MOXET He MomMeLlaTbCs
Luennkom B pabodem nosne. onockl NPOKPYTKM NO3BONAKT “Nepemewiatb’
BaJs1 OTHOCUTENBHO paboyero nons pegakropa.

Yeenu4yeHue pasmepoe paboyez20 nosns

[Monb3oBaTenb MOXET yBENUUUTb pa3mMepbl paboyero nons 3a cuyet
yOaneHus ¢ SKpaHa JIMHeeK, UHCTPYMEHTanbHOM U MHAOPMaLMOHHON na-
Henen. [lna atoro ncnonb3ytotcs komaHabl Bug — JinHenkn (MHCTpyMeH-
Tbl, CTaTycHas naHenb). B no6o MOMEHT Kaxabl U3 3TUX INIEMEHTOB
MOXXHO CHOBa BEPHYTb Ha 3KpaH.

Macwmab usobpaxkeHus

[Ons nameHeHna macwtaba msobpaxeHusa cnyxuT komaHga YcrTa-
i

HoBKM — MacwTtab . B onanoroBomMm okHe nokas3aHHOM Ha puUcCyHke 2.3
Bbl MOXeTe BBECTU HYXHbIM MacwTtab B none Macwmab wnu BbibpaTb
OAWH U3 CTaHdapTHbIX MacwTtabos (1:2,1:5,1:10unT1.4.).
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Na I EITMEHal EnpaBKal

PucyHok 2.3

Manumpsbi pedakmopa

ManuTpoi HasblBaeTCs COBOKYMHOCTb LIBETOB, WUCMOMb3yeMblX Ans
pycoBaHMs1 KOMMOHEHTOB Baria, Harpy3oK 1 ornop, a Takke LBeTa oHa U
uBeTa NUHWIA BCnomoraTtenbHon ceTku. [Ans Bbibopa nanuTpbl UCMONb3yeT-

ca KomaHaa YctaHoBKMU — Nanutpa .

BcrnniomozamesnibHasi cemka

[ns nyywero BM3yanbHOro KOHTPOSS Mpyv pUcoBaHUM Bana B none
pedakTopa MOXeT BblBOOUTbLCS BCROMoOratenbHasa npsiMOyrofibHasi ceTka.

C nomowybto komaHabl YcTaHOBKU — CeTKa EI nonb3oBaTeNlb MOXET Bbl-
OpaTb LWar CETKN U TN SIMHUIA CETKN.

LlJa2 kypcopa

Mpn paboTe C penakropoM MMeeTCs BO3MOXHOCTb perynmpoBaTb
TOYHOCTb 3afjaHusl KoopamHaT u pasmepos. 1o ymonyaHuo ncnosb3yeTcs
TOYHOCTb paBHad 1 MM. OTO 3HAYUT, YTO BCE pa3Mepbl ANIEMEHTOB Bana u
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BCE KOOpANHATDbI 6y,D,yT OKpym4dTbCA 4O MUTIJTMMETPOB. Bbl MOXeTe BBECTU

apyroe 3Ha4vyeHune ¢ NnoMoLbo KOMaHAbl YcTaHoBKM - LLar Kypcopa

Cnpago4yHUK KOMaHO

f

Tabnuua 2.1 CnpaBoyHuk komaHg APM Shaft

[naeHoe Komanpa OnucaHve KoMaHObI
MEHH
Dain [1 Hoewi Co3gaHMA HOBOTO Bana
= OTHpbiTs. .. OtkpeiTve paiina APM Shaft (" wsh)
B Coxpanmms CoxpaHeHue MCXOAHBIX A3HHBIX W PesynsTaToe
pacyeTos B dpaiin APM Shaft {*.wsh)
CoxpaHeHWe MCXOOHBIX OaHHEBIX W PE3yNETATOE B
CoxpaHuTs Kak. .. i
chaiin (*.wir) nog opyrMM WMeHEeM
5 Meuars BrizoB AMaNOroBoro oKHA NEYaTH MCXOOHbIX
AaHHLIX M pe3yNbTATOB Pac4eTa;
- Brizoe gmanoroeoro okHa neuatw B “.rtf - daan
Meuats B RTF dhaiin. .. R Eb
WECXOOHBIX JaHHEIX W pesyNETaTOR pacdeTa;
Co3pgaHue pabouero yepTexa Bana B dropmate
JKcnopT... .
APM Graph (".agr).
Brixog Brixog wa cuctemel APM Shaft
Bua lv WMHcTpymenTansHan Brn./Buikn. MHCTPYMEHTANBHYH N3HENL ¢ KHOMKaMM
naHenks yCKOpEeHHoro BxIbopa koMaHg
= - Brn./Brikn. ropM3gHTankHLIe M BEPTUKANEHEIE
v TuHeRI - P P
NMUHERKW W NONOCk! MPOKPYTHM
[v CratveHan nament Brn./Belkn. cTatycHOW nadeny gna oTobDpakeHuA
! y TeKyLER MHChoOpMAaLMK
Ve TaHOBIM 4% MacwTad YeTanoeka macwtaba oTobpakeHuA Bana
HacTpoika UBETOB OTAENEHLIX INEMEHTOR Bana W
5 Manwtpa
KOMNOHEHTOE PEAaKTOpa Banoe
H Cema HacTpo#lka wara v TMNAa ceTku
i LWar Kypcopa HacTpoika TOUHOCTH 3303HUA KOOPAMHAT M
Pa3MEPOE € NOMOLEK MBI
O YsenuueHue YBenuunTe dhparmMeHT Bana ¢ NOMOLLLH
] Pasmecturs & oke PasmecTuTs Ban B okHe, YTobbl OH BEIN NOMHOCTEHD
BMIEH HA 3KpaHe
3agate E UnnuHap PucoBaHWe UUNMHOPWYECKMX YIACTHOB BaNA
) Kowmye | Mo paguycam PucoBaHWe KOHWYECKMX YJACTKOB BANA No
! ’ HaYansHOMY W KOHEUYHOMY paguycam
EEH}"[‘. | PucoBaHWe KoHYCA NO TEKYLLEMY IHAYEHWH
Iv [No KoHyCHOCTH KOHYCHOCTH
Kowye | PucoBaHWe KOHYCA NO TEKYLLEMY 3HAYEHWD YINa
- f- . KoHyca (T.e. yrna mexdy obpazyiwel KoHyca 1
v To yroy :
’ OCkio Bana)
Kowyc | JafaHue TEKYLLEro 3HaYeHWA KOHYCHOCTH
3a7aTh HOHYCHOCTE. .. A Yy y
Konye | 3agath yrom... JajaHWe TeKYLWETo 3HAYEHMWA YINa KoHYCa
dl ®acka 3ananune dhacok
2 Tantens 3aaanve ranTenei
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Pa6boma c cucmemot APM Shaft

] Kawnaeka JanaHWe KaHaBOoK
- PucoBaHue WNOHOUHEIX MA30B, HEYWHIOLWKMXCA Ha
= lnoHouHsIR nas | j
JaKpyrMeHHLIi cnesa MpaB0oM K CEerMEHTA W MMEHLWMX 3aKpyTNEHKE
cneea
llinoHouHi Ra3 | PucoBanwe LWNOHOUHEX NA30E, HEUMHIOLLKXCA Ha
(= 3aKpyrnexH.Iii cnpasa NEBOM Kpak CerMEHTA W MMEKLLWX 33KPYrNeHue
’ cnpaea
= IWnoHouHbli naz | 3akpyr- | PucoBaHWe LWINOHOYHEIX MA308, 3aKpYINEeHHBIX ©
NEHHLIA ¢ ABYX CTOPOH OBYX CTOPOH
= LLINOHOUHEIV 1123 | Pucoeanue NpAMOYTONEHEIX WAOHOYHLIX Na308
MNpAMoyronsHsR pAMOY
=H UWnwuy | 3B0nsBeHTHEIA PucoBaHwe 3B0NEBEHTHEIX LNMMLOBE
Wrnwy | MNpamobouHsimi PucoBanwe npAMoGOYHLIX WNKLOE
Wnwy | TpeyronsHeIA PucoBaHwe TpeyrontHeIX LWINWL0E
1~ OTteepcThe PucoBaHwe oceBblX OTBEPCTHIA
NepnengukynApHoe PucoBanwe oTeepcTHIA, NEpNEHAMEYNAPHEIX OCH
OTBEQCTHE Bana
[ Peawba JanaHwe pe3kiwl
4 Monepeunas cuna JagaHve nonepedHeIX cun
“= (Jcepadcuna JanaHWe oceBblx cun
M  PacnpepenenHan cuna JafjaHve pacnpefeneHHblx ki
1 MomenT narmba JanaHWe MOMEHTOB Marba
"1 MomeHT kpydeHuA JanaHue MOMEHTOB Kpy4YeHWA
7 M JajaHne BHELWHWX OCeBhIX MOMEHTOB MHEPLMK,
OMEHT MHEPLMM J
HanpyMep OT LUKMBA PEMEHHCR Nepefaqm
8 CocpepoToueHHanA JafgaHne BHEWHWX COCPEfoTOUYEHHEIX Mace,
Mmacca HanpumMep oT 3ybuaToro Koneca
# KomusHTpaTop JafgaHne KOHUEHTPaTOpOE HANPAMEHWA Ha
& HanpAKEeHWA yJacTkax sana
ObpaboTra noeepxHocTH | 3ananna noeepxHocTHOW obpaboTkw yyacTkoB Bana
ém  Onopbl JanaHwe onop
YaaneHue TerylWero Bana o BCEMMW ero
¥ anwTe Ban KOHCTPYETMEHBIMKM OCOBEHHOCTAMM, HArpy3Kamu 1
anopamu.
Marepuan M TMapametpwl JajaHne MeXaHMYECKWX CEOMCTE MaTepwana eana
Baza paHHex Bribop matepuana w3z 6aspl QaHHBIX
Crangapr Elmﬁnp cTaHdapTa w3 Dasbl JaHHbIX, N0 KOTOpoMY
OyayT BRIBMPATECA WNOHOYHLIE Ma3k], WKL W T.4,
Nepemetan JafaTb peXumM Bribop ogHoro u3 THNOBLIX PEXMMOB HATDYHEHWA
Harpy3Ka Harpy#eHuA. .. WNW 33/13HNe PERUMA HarpyKeHUs NonL3oBaTenem
|v Wcnonsaoeats npu Brn.Beikn. MCnonk30BaHWA NEPEMEHHON HATPY3EN
pacyeTe (pesumMa HarpyeHua) Npy pacyeTe
- PacuyeT Bana Ha cTAaTUMECKYID M YCTANOCTHYH
Paccuutate! OBwwmi pacuet Bana -
PacueT auHamu4ec kmx PacueT cobcTBEHHEIX YacToT M hopM MarubHBIX 1
XapaKTEepHETHE KDY THNEHEIX KoNnebaHwi Bana
PeaynbTaTsl.. a Brlzoe guanoroeoro okHa Belfopa pesyneTaToR
pacyeTa AnA NpocMOTPETE PACYSTOR
Cnpaaka Cogepxanue Brlzoe cogep#anna Cnpasky mo APM Shaft _
Brieog okHa © wHdopmaymeid 0f yecTaHOBNEHHORA
O mogyne. .. sepcun APM Shaft, pazpaborunke v obnapatene

NMULEH3MK HA NpOrpamMmy
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APM Shaft

OGwme NpuHLUMNbI PaboThbl C peaakTopom

Bbi6op pexuma

Ons Toro, 4To6bl HapMcoBaTb Ban HY)XHO MocnefoBaTenbHO 3agaTh
SNEMEHTbl €ro KOHCTPYKUMW; ONS NPOBEAEHUS pacyeTOB, HYXXHO Takke
BBECTM Harpysku U pasmecTutb onopbl. Ymobwl Hapucoeamsb usu om-
pedakmupoeamb KakoU slubo 3snieMeHm earsia, Hy>XHO IMepeKsIro4Yumb
pedakmop e pexumM pucoeaHusi 3Mo20 3JieMeHma. [onsi 3Toro Hy>Ho
BblOpaTb NGO COOTBETCTBYIOLLYIO KHOMKY HA MHCTPYMEHTAaIbHOW MaHenu,
nmbo koMaHay B MeHto. [lokasaTenem TeKyLero pexuma siBnsetcsa popma
Kypcopa B paboyem none - oHa COOTBETCTBYeT OObekTaMm, C KOTOpPbIMU B
OaHHbIN MOMEHT paboTaeT pegakrop.

PucoesaHue

HenocpencreBeHHO pucoBaHME Bana v BBOA Harpy3oK M orop B CUC-
Teme APM Shaft nponssogutcs ¢ nomouwbio Mbllun. B npouecce pucosa-
HUSI KYPCOPOM MbILLM Bbl yKa3blBaeTe TOYKY UMM Y4aCTOK rae HYXXHO no-
MECTUTb OYepesHON 3rIeMEHT; nocsie 3TOro napamMmeTpbl 3fieMeHTa MoryT
OblTb YTOYHEHLI B 4ManoroBoM OKHE.

Mo ocobeHHOCTAM 3agaHust NPUMUTUBbLI pedakTopa BafioB MOXHO
YCIOBHO pasfenuTb Ha ABe rpymnmnbl - “To4eydHble” N “NPOTSKEHHbIE”.

K “ToyeyHbIM” anemeHTaM OTHOCATCSA Te, ANA pasMeLLeHNA KOTOPbIX
HY)XXHO yKa3aTb NMBO TOMbKO OCEBYH KOOpAWHATY (NpuMmep - cocpeaoTo-
YeHHble CUIbl, Onopbl), NMMBO y4yacToKk (Hanpumep, ANs pasMeLweHns ran-
TENIM HY)XXHO yKasaTb 30HY KOHTaKTa UWNUHAPOB, ANSA 3adaHua dpacku -
Kpan umnuHgpa). [na 3agaHus aTUX 35IEMEHTOB HYXXHO NMOMECTUTb Kypcop
B HY)KHYIO TOYKY USIM B HY)KHYIO 30HY U LLENKHYTb JIe@oU KHOMKOW MbILUW.
Ha akpaHe noaBnsaeTcs ananoroBoe OKHO, B KOTOPOM BBOASTCHA XapakTe-
PUCTUKN INIEMEHTOB (Hanpumep, BENUYNHA CUMbl UK pagnyc rantenn).

K uncny “npoTshkeHHbIX” OTHOCATCA UMNUHOPUYECKME U KOHUYECKUE
cekumn Barna, ydacTku ¢ pe3bbon, OTBEPCTUSA, LUMNOHOYHbIE WU LISMLEBBLIE
coeaVHeHus1, pacnpeaerneHHble cunbl. [pn BBoAe 3TUX NPUMUTUBOB OObIY-
HO HY>XHO 3agaTb rabapuTbl COOTBETCTBYIOLLIErO 3fIEMEHTA, HanpuMmep, Ha-
YarbHYH0 U KOHEYHYK TOYKM LUMNHOPUYECKOrO yvacTka MU ero guametp.
[MocnepoBaTenbHOCTL OENCTBUMMA B 3TOM cnyyae creaytowas. CHavana
HY>XHO NOMECTUTb KypCcop B Ty TOYKY, rje Ha4YMHAETCA dfIeMEHT, U HaxaTb
NEeBY KHOMKY MblWK. 3aTeM, yaepxmBasa KHOMKY, NepeMecTuTb Kypcop B
Ty TOYKY, e 3fieMeHT KOH4YaeTCs, U OTNYCTUTb KHOMKY. B npouecce nepe-
MELLEHNA Kypcopa Mpu HaXkaToM KHOMKe MbILIW HA 9KpaHe pUCyeTcHd TeKy-
wasa dopma (Unn Tekywme rabaputbl) anemMeHTa, a B MH(popmMauMOHHOM
OKHE BbIBOOSATCS TeKyllune 3Ha4YeHUsi OCHOBHbIX napameTpos. [locne Toro,
Kak nosib3oBaTesib OTMNYCTUT KHOMKY, Ha 3KpaHe MOXET NOoABNATLCA Anano-
roBo€ OKHO A1 YTOYHEHUs! 3Ha4YeHU NnapaMmeTpos.
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Pa6boma c cucmemot APM Shaft

ONeMeHTbl Bana MOXHO Takke pasgennTb Ha “nepBuyHble” U “BTO-
puyHble”. K NnepBUYHbIM OTHOCATCA UUIUHOPUYECKUE U KOHUYEeCKUE y4acT-
Kn Bana. Bce octanbHble 3fieMeHTbl ABAATCSA BTOPUYHBIMU - OHU MOTYT
ObITb BBEAEHbI TONbKO NOCME TOro Kak Bbl 3a4ann NepBUYHbIE NTIEMEHTbI U
TONbKO B UX rpaHuuyax (T.e., HanpuMmep, Bbl HE CMOXETEe BBECTU Harpysky
npu OTCYTCTBMM Barna unv NpunoXuTb €e 3a ero rpaHmuamMn).

Pexomerpgyerca cnegyrowjas nocriegqoBaresibHOCTb pPHUCOBaAHHNS
Bana:

1. HapucoBaTtb UMNMHAPUYECKME U KOHUYEeCKUe yYyacTKu Bana

2. 3apaTb nepexogHbie 3rieMeHTbl (chacku, rantenu, KaHaBkKmu)

3. 3apaTrb oTBepCcTUA, Y4acTKmM Cc pe3b6oM, wnNuueBbie U WNOHOY-
Hble COeiuUHEeHMUA

4. BBeCcTu Npuno>XeHHble K BaJsly Harpy3km M pa3mecTUTb Onopbl

PedakmuposeaHue

PepaktupoBaHne B cucteme APM Shaft BkniovaeT B cebs nameHe-
HWe NapamMeTpoB AMIEMEHTOB Bara, a Takke ux yganenue. lpu pedakmu-
po8aHuUU HY)XHO MepeKsIriYumb pedakmop 6 PeXXuM pucoeaHusi dJie-
MeHMmoe moz20o muna, Komopblil 8bl xomume pedakmupoeamsp. 3aTeEM
HeobXoaMMO yKasaTb OOBLEKT, KOTOPbIA Bbl XOTUTE yAanuTb UU N3MEHUTb.
[ns 3TOro Hy>XKHO NMOMECTUTb KYpCop Ha OOBLEKT N HaXaTb fpaeyr KHOMKY
MbILIN (TOYHOCTb YKa3aHusi 06 beKTa KypcopoM A0SMKHA BbiTb JOCTAaTOYHON,
4YTOBObLI NporpaMmma Morfia onpeaesniTb, Kakon o6bLEKT Bbl XOTUTE peadakTu-
poBaTb; He 0bdA3aTeNbHO NomMeLLaTb Kypcop HenocpeacTBEHHO Ha OOBLEKT,
OOCTaTOYHO, YTObbI OH ObIN Bnkanwmm cpean oObEKTOB AAHHOMO TMNa).
Ha akpaHe nosiBngeTcs AManoroBoe OKHO, cofepXallee napameTpbl 00b-
eKTa N KHomnky YOanumes. Nonb3oBaTenb MOXET BBECTU HOBble 3HAYEHUS
napamMeTpoB U1 yaanntb OO bEKT.

HAuazHocmuka

B npouecce paboTbl cuctema nbiTaeTca OTCNeanTb OLIMBOYHbIE
OENCTBMSA nonb3oBaTtens. Hanpumep, oHa He MO3BONUT BaM Pa3MeCcTUTb
Harpysku1 Unmn onopbl 3a npeaenamMmn Bana; Bbl HE CMOXETE BBECTU OTBEp-
CTUe gnameTp, KoToporo 6onblle guameTpa Bana v T.N. TeM He MeHee,
npeaycMoTpeTb BCE BUAbI BO3MOXHbIX OLIMOOK TPYAHO, NO3TOMY MOSb30-
BaTeSlb JOMMKEH KOHTPONMPOBAaTh Ban, KOTOpPbIN OH pucyeT. CneayeT ObiTb
BHUMAaTENbHbIM NPU peaakTMpoBaHUN (M3MEHEHNN) KOHCTPYKLUMW Bana.

[MosicHMM 3TO Ha Npumepe. [JonycTuMm, y Bac eCTb LUINMHOPUYECKUN
cermeHT Bana gnvHon 100 MM, Ha KOTOPOM UMEETCS y4acTOK C pe3bbon
anvHon 90 mMm. Bbl pelumnu ymeHbWwWnTb ANnHY cermenTa 4o 50 Mm, HO He
YMEHbLWNN ONVHY y4acTka C pe3bbon. B pesynbTaTe y4acTok ¢ pe3bboMn
nepengeT Ha cnegylowmnn cerMeHT (KOTOpbI MOXET UMeTb Apyron gua-
METpP) UK gaxe BbINLET 3a npegensl Bana.
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LENTb PABOThI

HayunTbca BbINOMHATL pacyeT Banos u ocen B cucteme APM Shaft.
NOPAAOK BbINOJNIHEHUA PABOTbI

PucoBaHue anemMeHTOB KOHCTPYKLUMK Bana

Mcnonbaysa rpaduyecknn pegaktop MOXHO 3agaTbhb criegyloline ane-
MEHTbI Bana:

e LIUNNHAOPUYECKNE YHACTKM

e KOHMYECKNE Y4aCTKK

e (hacku

e rantenu

e KAHaBKW

e OTBEPCTUS

® LLINOHKW

® Y4aCTKMN C pe3bbon

e LUNMLEBLIE COEANHEHNS
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