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BBeneHue

OCHOBHbIe NOJI0XXeHUs

Mogynb APM Drive npeactaBnsieT cobon MHCTPYMEHT AN KOMMIEKCHOro pacyeTa 1 NpoekTUpoBaHuUs
npvMBoAa BpaLlaTenbHOro ABWIXKEHUS NPOM3BOMbHON CTPYKTypbl. C nomowsio APM Drive MOXHO MONy4nTb
reomMeTpuyeckne pasmepbl 3ybyaTbiX U YEPBSAYHbIX KOMEC, a Takke MOAXOAsLME pasMepbl MNOALMMNHUKOB
KayeHus n Banos. lNpouedypa BbIYMCIEHNIA BbINOMHAETCSH aBTOMaTUYECKN. [1pn 3TOM KOPPEKTUPOBKA KOHCT-
PYKUMM B 3aBUCUMOCTU OT MOMYYEHHbIX MPOMEXYTOUYHbIX PEe3yrnbTaTOB OCYLLECTBMASETCA B UHTEPAKTUBHOM
pexume. B uenom nporpamma 3aBepLuaeT paboTy aBTOMaTUYeCKOW reHepaumen cbopoyHOro yeprexa pe-
ayktopa (B nnockom rpacduydeckom pegakrope APM Graph).

B kauecTBe MHCTPYMEHTOB ANSA pacyeTa U NPOEKTMPOBaHNA NPMBOAA MCMOMb3YIOTCS Criegyolmne mo-
aynun cuctembl APM WinMachine: APM Trans, APM Shaft, APM Bear, APM Base, APM Graph. Npu atom B
NofnHoM ob6beMe MOXHO MCMONb30BaTb BO3MOXHOCTU nepeyncrieHHbIx mogynen. Moayns APM Drive npeg-
cTaBnsieT cobon 00bEANHAIOWMIN MOAYIb, KOTOPbIN FOTOBUT UCXOAHbIE AaHHble AN (PYHKLUMOHUPOBAHMWSA U
nocneaoBaTernbHOro 3anycka Kakgoro M3 nepeyncrieHHbIx Boiwe moaynen. o aton npuynHe paborta moay-
na APM Drive okasblBaeTca HEBO3MOXHOW, ecnn npu yctaHoBke cuctembl APM WinMachine otcytctByeT
X0TS 6bl OOUH U3 NepPeYUCNEHHbIX MOAYIen.

Tpe6oBaHuA K annapaTHOMY M NporpamMMHOMY oGecrneyeHuro

Cwuctema APM Drive npegHasHadyeHa Ons nepcoHarnbHbIX KOMMbOTEPOB C NPOLECCOPOM C YacTOTON
0,5 My mnu BbIWe, C MUHMMarbHbIM 06beMOM onepaTtuBHon namstTn (RAM) 128 M6awt. Cuctema pabotaet
B onepauunoHHbix cuctemax MS Windows XP, Vista.

KpaTKm7| nyresoauTesib No pykoBoACTBY NMoJib3oBaTesns

BBepeHune (HacTosLMIA pa3gen) CooepXUT KpaTkoe onucaHne cuctemol APM Drive, npuBogatcs Tpe-
©oBaHuA k annapaTHOMY U MporpaMMHOMY 06ecneyeHuto.

naBa 1. Tunbl pacyeToB XxapaKkTepusyeT TUMbl pacyeToB, KOTOpble NO3BoNseT npoBoantb APM Drive
NPOEKTUPOBOYHbLIN pacyeT; NPOBEPOYHbIA pacyeT Mo MOMEHTY; MPOBEPOYHbLIA pacyeT No AONITOBEYHOCTMU.

FnaBa 2. PegakTop KMHeMaTUYECKMX CXeM OMNuCbiBaeT 3reMeHTbl NoNb30BaTeNbCKOro nHTepdeinca
APM Drive — MeHI0, KOMMNOHEHTLI peakTopa, NaHenn UHCTPYMEHTOB.

Fnaea 3. Komangbl APM Drive BknoyaeT nogpobHoe onucaHue BCEX KOMaHg, NUKTorpaduyeckmnx
MEHIO 1 AManoroBbiX OKOH CUCTEMBI.

naBsa 4. NMopsnok n 0co6eHHOCTU NPOEeKTUpPOoBaHMA npusoga B APM Drive cogepXuT nonHoe py-
KOBOACTBO MO BbINOMHEHUO pacuyeTa npueoga. PaccmaTpuBaeTcs nopsgok OTPUCOBKM KUHEMaTUYeCKOM
CXeMbl MpuMBOAa, 3aJaHne OCHOBHbIX U AOMOSIHUTENbHbIX UCXOAHbIX AaHHbIX, BbIMNOSIHEHWE pacyeTa u npo-
CMOTp pe3ynbTaToB.

WpudThl, nCNONb3yeMble B 3TOU KHUre

[nsa Toro 4tobbl 06rerYynTb BOCNPUSATME KHUMM, Mbl UICMOSb30BanNu cnegywmn Habop WwpnudToB
Help HKupHbIn WpndT NpumeHsieTca ansa 06o03HadeHuss komang mogyns APM Drive

Results Kprl/IB ncnonb3yeTca ona Ha3BaHW OManoroBbiX OKOH N NX 9N1EMEHTOB
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maBa 1. Tunbl pacyeToB

C nomoubto APM Drive MOXHO BbINOSHUTL CreAyoLMe TUMbl pacveToB:
e [POEKTMPOBOYHbIN pacyeT KNHEMATUYECKOW CXEMBI;
e  MPOBEPOYHbBIN pacyeT KUHEMATUYECKON CXEMbI MO MOMEHTY;
e MPOBEPOYHbLINA pacyeT KUHEMATUYECKOW CXEMbI MO AONTOBEYHOCTMU.

MpoeKTMPOBOYHLIN pacyeT

Mpy NPOEKTUPOBOYHOM pacyeTe Mo YCnoBusSM paboTbl paccHMTLIBAKOTCS reOMeTpuYeckue pasmepsl
3MEeMEHTOB KMHEMaTU4YeCKoW CxeMbl — nepedad, NoALWMNHUKOB 1 BanoB. B kavecTBe BXOOHbLIX NapaMeTpoB
BbICTYMalOT MOMEHT Ha Bbixode, 060pOThbl HA BbIXOAE, NepedaToyHble OTHOLLEHWS 3IEMEHTOB CXeMbl, Tpe-
Byembin pecypc. Kpome Toro, Ans KaXkgoro sanemMeHTa CXeMbl MOXHO 3aJaBaTb AOMOSMHUTENbHbIE NapameT-
pbl, TakMe Kak matepuan, Tun TepmoobpaboTkm n T.4. Mcnonedya atu gaHHble, APM Drive paccuntbiBaet
OCHOBHble reomeTpuyeckne pasmepbl nepefay, OCHOBbIBAACh Ha KPUTEPUSAX YCTanOCTHON NPOYHOCTM Ha 13-
b 1 ConpoTMBMEHMS BbIKpalLMBaHWIO, AenaeT npeaBapuTenbHbli Nogbop reomeTpun Banos, UCXOAS U3
KpuTepus yCTanocTHON NPOYHOCTU, 1 BbibupaeT Tpebyembie Npu 3TOM NOALUMMHUKK.

[Mocne 3TOro reomMeTpuIo KaXaoro Bana MOXHO 3agaTb AeTanbHO C y4eTOM BCEX ero ocobeHHocTen —
KaHaBKW, LUMOHKM, wnuubl, dackn n T1.4. [Nonb3oBaTenb Takke MOXET BPYYHYHO YCTaHOBUTb Tpebyemble
NOALLUMHUKN.

MpOEKTUPOBOYHBLIN pacyHeT MOXET ObiTb BbINOMHEH C PasnMYHbIMKU OrpaHudeHnsmu. NogpobHee cMoT-
peTb pa3gen «lpoekTnpoBaHMe C OrpaHNYEHNAMMY.

NMpoBepo4HbIN pacyeT N0 MOMEHTY
C nomoLLblo MPOBEPOYHOro pacyeTa No MOMEHTY onpenenseTcs Ha-

rpy3o4yHas cnocoBHOCTb Kak CXeMbl B LefIOM, Tak U OTAEMbHbIX ee arne- MapaMeTpH. ..
MEHTOB. BXO,EI,HbIMVI OaHHbIMU ABNAKOTCA reoMeTpuyeckne napameTpbl A aHHEIE NENEZ0EaTENA
3MNEeMEHTOB KMHEMaTUYeCcKoW cxembl (nepeaad, NoALWMNHUKOB, Baros) Le- PesyNbTaTEl PACHETA. ..

NMKOM nepefaydn Npuv 3aflaHHbIX 3HAYEHUSX NapaMeTpoB (FEOMETPUYECKNX
pa3mepoB, XapaKTepUCTUK KOHCTPYKLMOHHbIX MaTepuanos u T1.n.). B pe-
3ynbTaTe BblUUCMSIETCS, B TOM YuChe, M MakcumarnbHasi nepefaBaemMasi

TOHHECT R, .
YENoEHA paboTel. ..

MOLLHOCTb. MEYaTE,

[na BbINONHEHWS1 NPOBEPOYHOro pacyeTa Heobxoaumo 3agaTb reo- i R
MeTpun4eckmne napameTpbl nepenad, sarnos 1 nogwMNHNKOB. ,D,J'Iﬂ 3TOro nc-
nonb3yeTcAdA KomMaHAa «I'Iapameprl» KOHTEKCTHOIo MeHH0. ﬂ,aHHOe MEHI0 MEX0 AHEIN KEHTYE. ..

OOCTYMHO MpUX HaXaTuy NPaBOW KHOMKM MbilUn B pexume «Bblaenutb» L3
npv BblIOpaHHOM 3rIEMEHTE CXeMbl UM KOMaHZow MeHio Bug | Mapa-
MeTpbl. ¥AanHTE

Ecnn nepen pacyeToMm He 3adaHbl NOALWUMHUKA, TO OHU 6y,D,yT no-  Pyc. 1.1 KoHmexkcmHoe MeHo.
nobpaHbl B pesynbTaTe NpOBEPOYHOIo pac4yeTa.

MaTepran eana...

NMpoBepoUHbIN pacyeT No AONITOBEYHOCTHU

C nomoLlblo NPOBEPOYHOro pacyeTa Mo AONTOBEYHOCTU onpepensieTcs AONTOBEYHOCTb 3N1EMEHTOB
KMHEMaTUYEeCKOM cxeMbl. BXoAHbIMM AaHHLIMU SBNSOTCS reOMeTPUYECKMe NapaMeTpbl SNIEMEHTOB KMHEMa-
TUYECKOWN cxeMbl (nepedad, NoALMNHUKOB, BarnoB) LIENMKOM nepeaayn npy 3agaHHbIX 3HaYeHUsIX napameT-
pOB (rEOMETPUYECKUX Pa3MEPOB, XapaKTEPUCTUK KOHCTPYKLMOHHBLIX MaTepuarnos v T.M.).

[N BbINONHEHNs NPOBEPOYHOro pacyeTa HeobGxoanMo 3adaTh reoMeTpuYeckmne napameTpbl nepeaau,
BarnoB W NOALWMNHUKOB. [INs aTOro ucrnonb3yetcs komaHga «lMapaMeTpbl» KOHTEKCTHOrO MeHi. [JaHHoe me-

HIO JOCTYMHO MPU HaXXaTuu MPaBOM KHOMKM MbIWK B pexume «Bblaenutb» Ls npy BbIGPaHHOM 3nemMeHTe

cxeMbl UNn koMaHaom meHio Bupg | MapameTpbl.
Ecnu nepep, pacyeTom He 3agaHbl NOALUMMHUKK, TO OHM ByayT nogobpaHbl B pe3yrbTaTe NPOBEPOYHO-
ro pacyera.
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MNMpoekTMpoBaHUe ¢ orpaHMYeHUSMHU

B APM Drive BO3MOXHbl JOMNOMNHUTENbHbIE OFPaHUYEHNS Ha NapaMeTpbl NPOEKTUPYEMbIX Nepeaad pe-
Ayktopa. Takass Heo6X0AUMOCTb BO3HWMKAET MpW MPOEKTMPOBaHWM nepegayun, Hanpvmep, co cTaHgapTHbIM
MEXOCEBbLIM PacCTOSIHAEM UMW ONpeAeneHHbIM YriioM HaknoHa 3ybbeB M T.4. Ons 3agaHusi orpaHuyeHun
HeoOX04MMO BBECTU OonMosIHUMeEsbHbIe OaHHbIe, KOTOpbIE MO3BOMAKT HANOXWTb OrpaHUYeHnsl Ha paccym-
TbiBaemylo nepegadvy. Bei3oB gnanoroBoro okHa BBoAa O0OMOfHUMEbHbIX OaHHbIX OCYLLECTBAETCS Haa-
TMEeM KHOMKU «Euje...» OKHa BBOAA OCHOBHbIX AaHHbIX (koMaHAa «[lapameTpbl» BCNMbiBaOLWEro No npaBou
KHOMKN MbILLM MeHI0). lNMprM3HaKoMm yCTaHOBNEHHOro napameTpa aBnseTca noboe OoTNMYHOe OT Hyns 3Hadve-
Hue. 3TO cornalwleHne AeNCTBYeT Ha BCe LOMOMHUTENbHbIE NapameTpbl KPOME YCTaHOBKMU KO3 ULNEHTOB
CMeLLeHMs MHCTPYMEHTa, KOTOpble MOryT MMeTb Hynesoe 3HadeHue. [Npu atom Bac nonpocsaTt noareepauTs
UX 3Ha4YeHUs B Criyyae paBeHCTBaA HyMHo.

Ana ebinosHeHus1 pacyema o6s13amesibHbIM siesisiemcsi egedeHuUe 8CeX OCHOBHbIX OaHHbIX.
Beodumb donosiHumesbHble OaHHbIe criedyem MoJsibKO NPU HaJIoKeHUU O2paHUuYeHUsl.
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maBa 2. Pegaktop KMHEMaTU4Ye€CKUX CXeM

HeobGxogumyto MHgopMauuto Ansi NpoBeAeHns pacyeTa U NPOeKTUPOBaHNS BCEro MHOroobpasusi npu-
BOJOB BpallaTenbHOro ABWXKEHWS criedyeT 3afaTtb, UCNOMb3ys BCTPOEHHbIW peaakTop MpPOW3BOSbHbIX KUHE-
maTtuyeckmnx cxem (puc. 2.1). OH opraHn3oBaH Takum 0Gpa3oM, YTO POPMUPOBAHNE KUHEMATUYECKMX CXEM
obecrneymBaeTcs 3a CYET MCMOJSIb30BaHUS MPUMUTUBOB, M3 KOTOPbLIX COBMpaeTcs CXema MpOW3BOSIbHOWM
CTPYKTYpbl. DTOT pedakTop NpeaHasHayeH Takke Ans BBOAA UCXOAHbLIX AaHHbIX, HEOOXOAUMbIX ONsi BbINOJI-
HEeHVs1 NPOEKTMPOBOYHOTO pacyeTa Kak NpuBoda B LIENoM, Tak U OTAENbHbIX Ero 3/IeMEHTOB.

Bl aPM Drive - [WinDrv1]

haiin Opaeka Bwa Brraeka Cxema Tunpacdéta  PesyneTatel OkHo 7
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Puc. 2.1 PeGakmop KUHeMamu4eCKUX CXEM.
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Bbl MoxeTe ynpaBnsiTb oTo6paxeHWem naHenemn MHCTPYMEHTOB AaHHOro pefakTopa, UCnofb3ys NyHKT
mMeHio Bup | MaHenn nHcTpymeHToB. B pegaktope ncnonb3yetca 4 naHenu nHCTpymeHTtos: CTaHgapTHas,
Banbl, MNoawmnHuku, MNepegayn.

NaHenb nHcTpymMeHTOB CTaHaapTHas
D@|RRSE =z [~ Ex| eloskx i e 2

Puc. 2.2 lNaHernb uHcmpymeHmos CmaHOapmHasi.

WMcnonb3ysa aTy naHernb, Bbl MoXeTe co3gaTtb HOBYIO CXeMy, COXpPaHUTb ee, pacnevaTartb, pefakTu-
poBaTb NapaMeTpbl 3NEMEHTOB CXeMbl U T.4. (CM. [naBy 2).

NMaHenb MHCTpyMmeHTOB Banbl

V|CI'IOJ'Ib3y9| 9Ty NaHenb, Bbl moxeTe ,qo6an|T|= B CXeMy BepTuKaribHble U TOPU3OHTallbHble Ballbl, TOY-
KM BXO4a M BbiXoAda, onpeaesinte COOCHOCTb U HECOOCHOCTb CXEMbl.

NaHenb HCTpymMeHTOB MoAWMNNHNKK
|/|Cﬂ0ﬂb3yﬂ 9Ty NaHenb, Bbl moxeTe D,OﬁaBﬂﬂTb B CXeMy noAWunHUKN pasrinyHbIX TUMOB.
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NMaHenb HCcTpyMeHTOB lNMepenauun
V|Cﬂ0]'|b3y9| 9Ty NaHesb, Bbl moxeTe LI,06aBJ'IFITb B CXeMy nepenayvn pasrinyHbIiX TUMOB.
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uHcmpymeHmos  Puc. 2.5 lNaHenb uHCmpymMeHmos

Puc. 2.3 MNaHenb uHcmpymeHmos  Puc. 2.4 lNaHernb
Barnbi lModwunHuku. lMepedayu.

CTpOKa COCTOAHMA
B ctpoke cocTosaHusa oTobpaxaeTca noackaska K

Ucnonb3oBaHue MbILLN

Ecnn Ha Bawen wmblln eCTb KOMECUKo npo-
KpyTkM, Bbl MOXeTe ncnonb3oBaTtb €ro Ang mMacwita-
OvpoBaHus cxembl. MpokpyTka BHU3 YBENWYUT U30-
OpaxeHune, BBEPX — YMEHbLUNT.

Ecnu Bbl BbiBpanu kakon-nmbo anemMeHT cxe-
Mbl, TO, LWEMKHYB NpaBon KHONKOW MbiwK, Bbl MoXxe-
Te Bbl3BaTb KOHTEKCTHOE MeHI (puc. 2.6) ¢ nepeu-
HeM KoMmaHg O51s JaHHOro anemMeHTa.

[MepedeHb aKTMBHbIX KOMaHA 3aBUCUT OT Tuna
BbIOpaHHOro obbekTa: Ban, nepegava, NOALMMHMK,
BXOZHOW UNu BbixogHon Ban. OnucaHus KomaHg, KOH-
TEKCTHOro MEHI0 NpuBeaAeHo B Tabnuue 2.1.

Ta6nuua 2.1 — KomaHabl KOHTEKCTHOrO MEHIo

TeKyLlen KoMmaHae.

NapameTpH...

v faHHEIE NONEZ0EATENA
PezynETaTEl pAcHeETa.
TOYHOC TR, ..
¥CNOEMA pafoTel. .,
MonoweHHE Ha BEany...
Hanpaenenue zvba. ..

MeyaTe...
MevaTte B RTF...

MCxoAHEIA KOHTYP.. .

MaTepHan gana. ..

¥ AaNHTE
Puc. 2.6 KoHmekcmHoe MeHto.

KomaHga .
A O6bekt APM Drive
KOHTEKCTHOIO MEHH0

OnuncaHune kKomaHabl

[nsa Bcex, KpoMe BbIX0-

MapameTpsbl...
Horo Bana

BbI30B OKHa MCXOOHbIX AaHHbIX CUCTEMbI pacyeTa
COOTBETCTBYHOLLErO 0ObekTa: NogwunnHmkn — APM
Bear, Banbl — APM Shaft, nepegaun —APM Trans.
[lns BxogHoro Bana — BbIOOp HanpasneHus Bpa-
LEHMNS.

Banbl, nepenayun, noa-

[aHHble nonb3oBaTtens
LLUMMHUKN

OTmeueHO ¥ ecnu nonb3oBaTenemM BHECEHbI U3-
MEHEHMS B NapaMeTpbl 06beKTa Mo yMOon4YaHuo

[nsa Bcex, Kpome BXOAHO-

PesynbTathl pacyeTa...
ro 1 BbIXOQHOTO Bana

BbI30B AManoroBoro okHa pesynbtaTthl pacyeTa
COOTBETCTBYIOLLIEro 06bEeKTa: NoAWMNMHUKN — APM
Bear, Banbl — APM Shaft, nepegayn — APM Trans.
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ToYHOCTD. ..

MoawmnHnkn

Bbi3oB okHa APM Bear 3agaHms TOMYHOCTU nofa-
LMNHUKA.

Ycnosus paboTsl...

MoawmnHnkn

Bbi3oB okHa APM Bear 3agaHus ycnosui paboTsl
NOALLVMHUKA.

MonoxeHue Ha Bany...

Unnungpunyeckue 3ybuya-
Tble Nnepegayu

BbI30B OKHa TOYHOro 3agaHus NOJIOXKEHUs! nepe-
Aadyun Ha Bany.

Hanpagnexue 3yba...

Kocoaybble umnuHapuye-
CKue nepeaaydu, KOHUYe-
CKUe C KpYroBbIM 3y60M.

BbI30B OKHa 3afaHus HanpaBreHWsl HaKnoHa
3ybbeB.

MNevartsb...

[ns Bcex, KpomMme BXOO4HO-
ro0 N BbIXOAHOIo Bana

Bbl3oB gmanora nevyaty UCXOAHbIX OAaHHbIX U pe-
3ynbTaToB pacyeTa Ha NpUHTEP CUCTEMbI pacyeTa
COOTBETCTBYHKOLLEIO obbekTa.

MNevatb B RTF...

[ns Bcex, KpomMe BXOO4HO-
ro0 U BbIXOAHOIo Bana

Bbi3oB guanora nevyaTn UCXOAHbIX AaHHbIX U pe-
3ynbTaToB pacyeTa Ha NPUHTEP CUCTeMbl pacyeTa
COOTBETCTBYIOLLIErO OOBEKTA.

NCcXOaHbIN KOHTYP. ..

3ybuaTbie nepegaym

Bbi3oB granorosoro okHa APM Trans Bbibopa
"TOCT ncxogHOro KOHTypa.

MaTtepuan Bana...

Banbi

Bobi3oB granorosoro okHa APM Shaft Beibopa ma-
Tepvana Bana.

Ypanutb

[ns Bcex o6bekToB

YpaneHue BblbpaHHOro obbekTa.
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maBsa 3. KomaHabl APM Drive

B naHHol rmaee npuBoauTcs noapobHoe onucaHne komaHg meHio APM Drive. CTpykTypa rnaBHOro

MEHI0 npeacTasneHa Ha pucyHke 3.1.

Madn Mpaeka Bha BrTaska Cxema Tenpacyéta Pacuet  PesyneTaTel OkHo 7

D Cozaate Chrl+M

i“' OTKPEITE. .. Chrl+0
2AKPEITE

H COXpaHHTE Chrl+5
COXPaHHTE EaK. ..

@ Mevate... Chrl+-P

E‘ Mpe AESpHTENEHEIA NpOCMOTR
MNapaMeTpEl NEYETH. ..

Mevate B RTF...

SKCMOPT...

1 WinDrw1
2 WinDrw2
Eeixoa
=0 OTMEHHTE Cheltz [
¥ HenbsA NOBTORMTE  (ChHH-Y
m EElAEnHTE
BrIAENMTL ECE Chrl+A
CHATE BEIAENEHHE
P ¥aanuTe Turn Del
@l ¥EEMMUHTE Mum + —
Q. ¥HEHEWHTE T -

MaHenH HHCTPYMEHT O k

MNapareTpbl

|7 CTaHAapTHaA

|7 Eanki

|7 MoAWHAHKEK
|7 Mepeaaqn

[v Crpoka cocTaanma

Mepegaqda »

I

Cnpaska

[ MpoerTHposouHEd
MpoEEpOYHEIH MO A0NMOEEYHOCTH

MPOEEPOYHEIF N0 MOMEHTY

DB CTaHaapTel.. .
HauaneHe:e AaHHEIE. ..

ﬁ_ﬂ PyyHOE pazbHeHKe. ..

[w  BLIBMPATE NOALMIHHKH

[v MpoekTHROBATE Bank

3a8aTk pEXHM paboTEL ..

Mcnonezoeate NpH pacHeTe

? 2 MLy ne. ..

Hoeoe
Kackaa
Mozakka

Y¥NOpAAOHHTE SHAYKH

1 'WinDrw1
W 2 WinDrwl

P PesyneTaTEI pACUETE INEMEHTE CXEMEL. .,

OAlWME PESYNLTATEI. ..

!iﬂi Pacqert. ..

CT3HASPT pacysTa nepeaaq. ..

MokazaTe exa cooky

— [OpH3I0HTANEHEIM

[ BepTHEaneHe

&) BxogHoR Ban

&) BrixoaHoH Ban

|

Ban 3

334aTk MATEPHan BaNaE. .. |7 MCnone30EaTE PACHETHYHD MEYS0N0ABEMHOCTE NOAWUHAHHEOE

MCnone30EaTE MPY30N04EEMHOCTE NPOHZE0AHTENA

- PajgManbHbl WapHKDBEIH
= PaaHAansHEIA pOfHKOERI

o - -
- PaananeHeH CaM0yCTAHAENMESHILWMHMCA

—E- PagMankHo-¥NopHEIR WapHKDBEIA (NEERIR)
- PaaHansHo-yNOpHEIR WapHKOELI (MpaBsk)

= PagManbHO-¥MopHEIR WaPHKOBLIA {ABYCTOPOHHHIT)

MoawkFnHKE - *

:

B npamosyhian erewnero sauennerma
ﬂ} MpAMo3YEaA EHY TREHHET O ZAULENNEHHA
B Kocosyfian BHeWHErD 3aUENNEHHA

E: LespoHHas

4B ¥NOpHE WapHKOBEIA {NeBRIA)

S ¥NopHEN WaPHKOELIA (NPAELI)
4 ¥nopHEN WapHKOBRIA {D4HHEPHEIR]
2 YNOpHEI WapHKOBEIA [ AB0RHOR)

-F KoHMYECKAA C NPAMEIM 3yBom
E" KoHMHECKaRA © KpyroBsiM sybom

-l.‘,f..'ﬁ YHepea4Han

% PaananeHo-vNopHEIR ponKkoEsIA (NeBeIA)
%g— PaaHanEHO-YNORPHEIM PONMKOERIN (NPaBRI)
-@ PaauaneHo-yNopHEIR poaMKoEEIA (ABYCTOPOHHHA)

B - -
& POnMKoBEIA chepHYeCkmi

'E} MnaneTapHas 1
ﬁ- MnaHeTapHaA 2
ﬁ} MnaHeTapHan 3

o - .
8 ¥nopHel ponMKoBEI (nesI)

04HHEPHEI)

A
Bk ¥MOpHEN pOnMKoERIA (NpaBLIR)
JoF ¥nopHEF ponHKoERIE {

A

o - .
{88 ¥nopHel ponMkoBE {AEOAHOR)

Puc. .3.1 Cmpykmypa anagHo20o MeH cucmembl APM Drive.

MeHro ®ann

KomaHgbl aToro pasgena nos3BonsioT co3fdaBaTth HOBYIO cxeMy, paGoTtaTth C dpanamu, ocyLwecTBnsaTb

ne4vyaTtb N SKCNOPT CXEMbl.

D Co3paTtb — NO3BONSET CO34aTh HOBbLIN OOKYMEHT.
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o)
2| OTKpLITL — NO3BONAET OTKPLITL YXKE CO3AaHHbIN daiin. Mocne BbI3oBa KOMaHAbLI Ha 3KpaHe NoSIBAETCS
cTaHaapTHoe AuarnoroBoe okHo Omkpeimue ¢halina.

3aKprTb — 3aKpblBA€T akKTUBHYHO KUHEMATUYECKYIO CXEMY. Ecnn B cxembl 6binn BHECEHBI Kakne-nmbo name-

HEeHudA, TO nporpamMmma npeanoXmnt CoOXpaHUTb UX. CoxpaHeHme nponcxognT ¢ ncnonb3oBaHMEM CTaHOAPTHO-
ro guanorosoro okHa CoxpaHeHue ¢halina.

H| CoxpaHUTb — KOMaHZa COXpaHsieT akTUBHYIO cxemy B paine dopmata .awd. Nocne Bbi3oBa KOMaHAbl
Ha 3KpaHe MosiBMsSieTCA CTaHOapTHOe AuarioroBoe okHo CoxpaHeHue ¢halina. Ecnv cxema paHee He coxpa-
HANacb, TO NOSBUTCA AManorosoe okHo CoxpaHume Kak.

CoxpaHUTb KaK — KOMaHZa COXpaHsIeT akTUBHYIO cxeMy, o6a3aTenbHO 3anpalumBas y Bac MMsi COXpPaHAEMO-
ro channa. NMocne BblI30Ba KOMaHAbl HA 3KpaHE NOSIBNSIETCA CTaHAApPTHOE AnanoroBoe okHo CoxpaHumsb Kak.

%l MeyaTb — KOMaHga NO3BONSET pacne4yatatb akKTUBHYHO CXeMy. lMocne BbI3oBa KOMaHAbl Ha 9KpaHe no-
SBMSIETCA AnanoroBoe okHo [leyame.

El MpegBapuTenbHbIA NPOCMOTP — KOMaHAA NO3BONAET NPOCMOTPETh BHELLUHUIA BUA AOKYMEHTA, KOTOPbIV
MOXeT ObITb BblBEeE€H Ha nevyaTb.

I'Iapameprl nevyaTtmn — KOMmaHaa no3BOJNIAET Npon3BeCcTU Bbl60p n HaCTpOVIKy npuHTEpa. lMocne BbLI3OBa KO-
MaHObl Ha 3KpaHe noaBndaeTCcd CTaHAapTHOEe AnanoroBoe OKHO /'Iapamempb/ rnedamu.

MeyaTb B RTF — koMaH4a no3BoNsiET COXpaHUTb NapamMeTpbl CXEM U PUCYHOK nepefayun B channe dopmata
.rtf, KOTOpbIN 3aTEM MOXHO NpocMaTpuBaTb U pegakTuposaTts B MS Word.

JKenopT — KOMaHAa No3BonseT co3faTb YepTex pegykropa B mogyne APM Graph. MNMocne Bbi3oBa Ko-
MaHbl Ha 9KpaHe NosIBMNSEeTCH AManoroBoe OKHO JKcropmuposaHue ¢halinia, B KOTOPOM Bbl 4OMmMKHbI yka3aTb
ums danna, B KOTOpoM ByaeT oTpMcoBaH peaykTop.

Bbixop — kOMaHaa 3aKkpbIiBaeT TEKYLLUME OTKPbITbE JOKYMEHThI 1 3aBepLuaeT paboTy nporpaMmbl.

MeHto lMNpaBka
OTO MeHI0 NO3BoONSAET paboTaTb C ANIEMEHTAMM CXEMbI, BbIAENATb U yAaNATb UX.

= OTMeHUTb - KOMaHga OTMEHSET nocnegHee AencTaue.

1= o
i nOBTOpVITb — KOMaHaa noBTopdeT nocneaHee aencrtene.

[:} Bbiaenutb — KoMaHaa No3BONSET BblAENATb 3NEMEHTbI KUHEMATUYECKOM CXEMbI.
Bbigenutb Bce — NO3BOMSIET BbIAENNTD BCIO cXemy.

CHATb BblaeneHne — CHAMaeT BblOeNeHNE C 3N1EMEHTOB KUHEMATUYECKOWN CXEMBbI.

A Ypanutb — komaHaa yoandaeT BblAeNIeHHble 3JTEMEHThI.

MeHio Bupg,
3OTO MeHIo nossonseT MaCLLITaGVIDOBaTb CXeMmy, ynpasnaTb 0T06pa)KeHl/IeM naHenen MHCTPYMEHTOB,
Bbi3blBATb Auarnorn gna sBoga napamMeTpoB BblAEJIEHHbIX 3JIEMEHTOB CXEMbl.

(ﬂ.| YBennunTb — KomaHaa no3sonseT YBEJTNHUNTL pa3Mep NokKasbiBaeMoro pa6oqero nons.

L YMeHbWNTL — KOMaHaa no3sonseT YMEHbLIWUTL pasmep nokasbiBaeMoro paboyero nons

11
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MaHenn MHCTPYMEHTOB — B BbinagatowemM MeHo Bbl MoxeTe oTMme-

TUTb, KaKne naHenm MHCTPYMEHTOB MOKasblBaThk, a Kakue — HeT. v CranaspTran

Eanbl
|7 Mo AWHAHHEH

| ﬂapameprl — KOMaHAa MNno3BOoJIAEeT npocMaTpmBaTb U peaakTu-
|7 MepeaaqA

poBaTb CBOMCTBa areMeHTOB cxembl. Ecnu BbIOpaH Ban, To nocne
Bbl30Ba KOMaHAbl 3anyctutbcs moaynb APM Shaft ¢ yxe Hapwuco- [v CTpoka cocToska
BaHHbIM BanoM. Ecnu BeiGpaHa nepegava, To NOSIBUTCS OKHO BBOAA
OaHHbIX ONS KOHKpeTHowW nepefayv ms mogyna APM Trans. Ecnn
BbIOpaH NOALWMNHUK — NOSABUTCHA OKHO U3 moayns APM Bear.

Puc. 3.2 Beinadaruwee meHo
8b1b0pa rnaHesneli UHCMPYMEHMO8.

MeHro BcTaBka

Ban — nocne Bbi3oBa KOMaHAbl B BbiNagatoLemM MeHto Bel MoxeTe Bbl6paTb Ban Tpe6yeM0ro T"MNa nnn gpy-
rov 3r1IeMeHT, a 3aTem JobaBuUTL UX B CcXewmy.

— [Opu3oHTanbHbIM Ban
I | BepTuKanbHbIn Ban
& BxopgHol Ban

& BuixogHoit Ban

MoawmnHUK — Nocne Bbi30Ba KOMaHAb! B BbiNagaowwemM MeHo Bbl MmoxeTe BoiGOpaTh Tpebyembii TUN noa-
LUMMNHKKA, a 3aTeM A400aBUTb €ro B CXEMY.

—=| PapauvanbHbii WapyKoBbilil PagvanbHbIn ponmkoBbiv

PaavanbHO-ynOpHbIN LLIapUKOBbLIN
(oBYCTOPOHHMI)
PagvanbHO-ynopHbIl LWapuKoBbli (NpaBbliif)

%l PagnanbHbIi camoycTaHaBnmBatloLmics

PagnanbHO-ynopHbIv LIAapUKOBbIV (NeBbIN)
YNOpPHbIV LWapUKOBbIN (NeBbIN) YNOpHbIV LapMKOBbIV (MpaBblit)
YNopHbI WapukoBbli (OANHAPHbIN) YNopHbIf LIapunKkoBbIv (4BOVHOM)
PonukoBbIn yNopHbIN (NeBbIN) PonukoBblin ynopHbIN (NpaBbli)

PonvkoBbI yNnopHbIN (OANHAPHbIN) PonvkoBbI ynopHbIN (ABOWNHON)

PaguwanbHo-ynopHbI pONMKOBBIN (NEBLIN) PaguanbHo-ynopHbI porivKoBbIn (MpaBblit)

PaguanbHO-ynopHbI pONMKOBBIN (OBYCTOPOH-
HW)

69 |ole |55 (== B8 oz ol (B |

PonvkoBbin cdepuyeckmii

|88 [obo| s e e oz o

Mepepaya — nocne BbI30Ba KOMaHAbl B BbiNagatoLLlem MeHto Bbl MoxeTe BbiGpaTh HeobxoavnMyto nepeaayy,
a 3atem fobaBuTb ee B CXEMY.

I'Ip;||v|03y6aﬂ BHELIHEero 3auenfeHunsa KOCO3y689| BHELLHEro 3auenneHna

LLleBpoHHas Mpsamo3ybas BHYTPEeHHEro 3alenneHus
KoHuueckas ¢ npsiMbIM 3yGom KoHuueckas ¢ kpyrosbim 3y6om

YepBsa4dHas MnaHeTapHas 1

28 4|~ |

ECI A=

lMnaHeTapHas 2 MnaHeTapHasa 3

MeHio Cxema

b | CraHpapTbl — KOMaH4a No3BoNseT Bbl6paTb CTaHOapT u3 0asbl JaHHbIX.
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HauanbHble OaHHbIE — KOMaHa Bbi3blBaeT

ananorosoe OkHO (puc. 3.3) BBoAA HaydanbHbIX OaH- — 3 neMeHTE CHEME)

HbIX. 451 n=275.531 ofi/mut; T=943.113 H¥m
378 n=200.000 06 v9A; T=1300.000 H*

H Py4yHasa pa3buBka - KOMaHObl BbIBOAWUT OKHO
3a[jaHus U pefakTUpoBaHus napameTpoB pasbneHus
KnHemartumyeckon cxembl (puc. 3.4). [JaHHasa komaHaa
[OCTYMHa TOMbKO A1 MPOEKTUPOBOYHOIO pacyeTa.

— Honosua pastuekm

HauanbHbIE AaHHBIE 2 > {~ ABTOMATHYECKARA [MapameTp py4HOA pasGHERH

HEDEJJ.ETD‘-IHDB OTHOWEHKWE "I

MaomeHT Ha Beroge, Hem

YacTora BpaleHHA Ha BEIXOGE, 08/ MWH |2EI
— MNapareTprl BCell Lenu

Mepenarosnoe 4kco I1 YacTora BRALEHWA HA EbIROAHAN BanY, of/iIdH IZDD
DonroeeyHocTE, 4 |1 Qoo MoreEHT BRAWEHMA Ha BEXOIHOM Bany, Hm |1 300

[Mepan AT 04HOE OTHOWEHME LLEMA |2
ak. I OrraeHa |
HonrosesHocTe, 4 |1 0000

OtreHa | Crnpaeka |

Puc. 3.3 [Juanozosoe okHO HayasribHble OaHHbIe. ’—l
ak.

Puc. 3.4 OkHO pedakmuposaHusi napamempos
pa3bueHusi cxembil.

'v BbI6MpaTh NOAWMMHUKA — JaHHbIi hriar 3anpeliaeT unu paspeLuaet nog6op NOALWMUMHUKOB U3 6asbl
AaHHbIX B npouecce pacyeTa. ECrn oH He BKIOYeH TO, BbIMOJHSAETCS pacyeT TeKyLLero NoALmnnHuKa.

v MpoekTMpoBaTk Banbl — AaHHbIA (riar 3anpeLaeT unm paspellaeT U3MeHeHNe reoMeTpun Bana B npo-
Liecce NPOEKTUPOBOYHOrO pacyeTa. Ecnu oH He BKIOYEH TO, BbIMOSHAETCS pacyeT TeKyLlero sana.

3apaTb pexum paboTbl — BbI3biBaeT MeHo (puc. 3.5) Bbibopa pe-

Xnma HarpyXeHust (MOCTOSAHHBIN, TSXernblin, cpeaHEeBEePOSATHOCTHbIN,
cpeAHeHopMarbHbIA, NEerkuih, O4YeHb Ierkui, 3agaH nonb3oBaTe-
newm). Ecnu BbIOpaH pexum, 3afaHHbIN Nonb3oBaTenemM, aBToMmaTtu-
Yeckn 3anycTUTCs pedakTop 3agaHus rpacmka nepeMeHHon Harpys-
K.

Pestiita HarpyskeHua

ok OTreRHa |
v Wcnonb3osaTb npu pacyete — 3Ta KOMaHAa paspeluaeTt uc- Puc. 3.5 [Juanozosoe 0KHO
nonb3oBaTb NPW pacyeTe rpadurk pexxmma HarpyxeHus. 8blbopa pexxuma HagpyXeHUs.

3apgaTtb mMaTepuan BanoB — MO3BONISIET 3afaBaTbh NapameTpbl MaTepuana BanoB unm opatb Mx n3 6asbl
AaHHbIX. [Mocne BbINOMHEHMS KOMaHAbl HAa 3KpaHe MOosABMseTCa AnanoroBoe okHo Mamepuas eana U3 mogy-
na APM Shaft.

MNokasaTtb BMA cO60Ky — KOMaHaa NePeBOAMT PeaaKkTop B PEXMM MoKa3a cxeMbl COOKY, KOTOPbIA UCMONb3Y-
eTcsa ANg 3afjaHusa OTHOCUTENBbHOMO PacronoXeHnsi Banos B NMpocTpaHcTee. LLenkHuTe nesown KHONKOWM Mbiln
crneBa unuv cnpasa OT CxeMbl, YTobbl Noka3aTtb HOBbIN BUA. [TogpobHee cmoTpeTh nasy 4.

MeHto Tun pacyeTta

KomaHAbl 3TOro MeHo ycTaHaBNMBalOT TEKYLLUMIA TUN pacyeTa.
e MPOEKTUPOBOYHLIN;
e MNPOBEPOYHbLIN NO AONTOBEYHOCTY;
e MNPOBEPOYHLIN NO MOMEHTY.
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MeHro Pacuer

!:ﬂ: Pacuer... — KOMaHga «3anycka Ha pac4yeT».

CraHpapT pacuyeta nepegad... — kKOMaHaa no3sonseTt BblbpaTh cTaHaapT pacdeta nepepad (FTOCT, I1SO,
AGMA) 13 6a3bl AaHHbIX.

v Wcnonb3oBaTb pacuyeTHy0 rpy30noA4bLEMHOCTb
Ucnonb3oBaTtb rpy30onogbeMHOCTbL NPOU3BOAUTENS
BbiGop meToga onpegeneHust rpy3onoaAbeMHOCTU: pacyeTHas Unu AaHHble npovssoanTens. [aHHble
Npon3BOAMTENS MOXHO MCMONb30BaTb TOMNbKO AN CTaHAAPTHbLIX MOALMMNHUKOB M3 6asbl AaHHbIX. Ons He
CTaHOapTHbIX MNOALIMIMHUKOB UCMOSb3YyeTCs TEOPUS HEMAeanbHOro KOHTakTa He3aBUCUMO OT BbliGopa.

MeHio PesynbTtaThl
Nl KpyTawmii rareHT Ha sany, He | O&opoTel Bana, ob/m
M PesynbTaTbl pacyeta 35eMeHTa CXeMbl — 1T 500.00
KOMaHga BbIBOOWT OKHO pe3ynbTaToB pacyeTa Bbl- 2 33333 300.00
OpaHHOro anemMeHTa KUMHEMaTU4ecKoW cxembl (U3 3 | 100000 100.00
mogyneit APM Trans, APM Bear, APM Shaft). l | i

MowHocTe Ha Bexoae 10047 kBT
O6wme pesynbTaThbl — Bbi3biBaeT guanor (puc. 3.7)

C KpaTKuMun CBOAHbIMU pe3yJibTaTaMu pacyeTa.

Puc. 3.6 [Juanozosoe okHo Obwue pe3ynbmamebi.

MeHio OKkHO

HOBoe — no3BondeTt OTKprTb TeKyLLLyIO cxemy B HOBOM OKHe.

Kackap — no3BonsieT ynopsioounTb OTKPbITbIE OKHa OOHO 3a APYrvM.

Mo3sauka — no3BonsieT ynopsaounTb OTKPbITbIE OKHA Ha 3KpaHe Tak, YTOObl BCe OHU Gbinn BUAHLI B paBHOM
obbeme.

MeHto NMomouyb
CnpaBka — BbI3blBaeT CnpaBoyHyto cuctemy APM Drive.
7

O mopayne — Bbi3biBaeT Ananorosoe okHo O modyne APM Drive, B KOTOpOM oToGpaXeHbl cBeaeHust 06
APM Drive.
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'maBa 4. NopsaaoK n 0co6eHHOCTU NPOEeKTUPOBaHUA
npuBopga B APM Drive

Kak yxxe ynomuHanoch paHee, mogynb APM Drive agnseTca o6beanHsaoWwmMM MogyneM, rae B Kaye-
CTBE MHCTPYMEHTOB AN pacyeTa U NpoeKkTMpoBaHWA npusoda mcnosb3ytca mogynu: APM Trans, APM
Shaft, APM Bear, APM Data n APM Graph. Npouecc NpoekTupoBaHUs U pacdeta CXeMbl MOXHO YCITOBHO
pa3butb Ha 6 waros. OcHoBHble Waru (1,2,5,6) HeobxoaMMbl ANA NPOBEeAEHUSA NPOEKTMPOBAHMSA N pacyeTa,
BcnoMorarernbHble (3,4) NO3BOMSAT PacKkpbiTb AOMOSTHUTENbHbLIE BO3MOXHOCTM APM Drive.

lMepen Havyanom pacyeta HEOHGXOAMMO YCTaHOBUTL TpebyeMbln TMN pacyeTa COOTBETCTBYHOLUUMUN KO-
MaHgamu MeHio Tun pacyeTta. [lanee nanaraetcst NOpsaoK NPoOBeAEeHNsI MPOEKTMPOBOYHOro pacyeta. Oco-
©eHHOCTU NpoBeeHNA NPOBEPOYHOro pacyeTa ByayT ykasaHbl HUXe.

Lar 1 — ocHoBHOU. CocTaBneHue KMHeMaTUu4eCcKom cxeMbl

Mpouecc NpoekTMpoBaHNa NPYBOAA HAYMHAETCA C COCTaBIEHUS KMHEMATUYECKOW cxeMmbl. Vicnonb3ys
naHenu UHCTpymeHToB Barsbi, MNodwunHuku, [Nepedayu, unn coOTBETCTBYIOLLME KOMaHAbl MeH0, Bbl cmoxe-
Te co3gaTtb HyxHytlo Bam cxemy. MnHumansHas pabotocnocobHas cxema (puc. 4.1) gormkHa BknovaTb B
cebs cnenyloLmne arnemMeHTbI:

e [lBa Bama (* ' - ropM3oHTanbHbIA, IMGO I |
- BEpTUKanbHbIN); @ = x =

e OpgHy nepepavy;

e [lo gBa NOALIMMHMKA Ha Kaxxabli 13 Banos,;

e YcTaHoBneHHble 0603HaYeHUss BXOAHOMO o o @

a

@ N BbIXOOHOIO @ Barnos.

Puc. 4.1 KuHemamuyeckasi cxema.

Ompucoeka easios

CHavana Heobxoammo HapucoBaTb Banbl. Korga Bbl Bbibpany kKomaHAy ropu3oHTanbHbIM UNn Bep-
TUKanNbHbIA Bar, OAMHOYHbIV LLEMYOK NIEBON KHOMKOW MbIWM HAapUCyeT Ban (MKCMpoBaHHON AnuHbl. Ecnn
HaXkaTb NEeBYIO KHOMKY MbILWW U, HE OTMYyCcKas ee, nepemMellaTtb Kypcop, MOXHO HapucoBaTb Ban Npou3Bofb-
HOM AnvHbl. B obounx cnyyasix Ban 6ygeT HapucoBaH TOMbKO B TOM Criydae, eciiv OH LefnvMKoM yMellaeTcs Ha
nncTe U He nepecekaeT Apyrne anemMeHTbl CXeMbl (KPOMe NeprneHAnKYNsapHbIX Banos).

Mocne TOro, Kak HapucoBaHbl Barbl, MOXHO NOMECTUTb Ha HUX ApYrue areMeHTbl CXEMbI.

Ompucoeka nepeda4qu

[nsi ycTaHOBKM nepefayn HYyXHO yKasaTb [ABa Barna, nMpu 3TOM OHa He JOMXHa nepecekatb Apyrue
aneMeHTbl cxeMmbl. [locne Toro, Kak BbibpaH NepBbI Ban, OT HEro 4o Kypcopa byaeT pucoBaTbCs «PE3UHO-
Bas» NMHMS, NoKa3blBatoLLasa BbIOpaHHbINA Barn U BO3MOXHYI0 TOYKY NPUCOEAMHEHMS Nepefayn (puc. 4.2).

Korga kypcop 6yaeTt HaxoanTbCcsa Hag BaroM, K KOTOPOMY MOXHO NPpUCOeaMHUTL nepeaady, 1 nepeaa-
Ya npu 3TOM He ByaeT nepecekaTb APYrue aNeMeHTbl CXEMbI, KPE3VUHOBAA» JIMHUS 3aMEHUTCS Ha NMYHKTUP-
HbIA KOHTYP, MOKa3bIBAOLLUI BO3MOXHOE NONOXeHne nepegaydn (puc. 4.3).

[nsa 3akpenneHnsa nepefayun Ha 3TOM MecTe, CrieayeT LUenKHYTb JIEBOM KHOMKOW MbILWN. YCTaHOBMEH-
Has uunuHapudeckas nepegada (puc. 4.4).

—|_ b

Puc. 4.2 1-G aman ompucosku Puc. 4.3 2- aman ompucosku Puc. 4.4 Pe3ynbmam ompucoeKku
nepedayu. nepedayu. rnepedayu.
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[ns KOMMeHcaumMn oceBbIX CUI U pasrpysku, TakuMm ob6pasom, noa-

LLUMMHUKOB pEeKOMeHAyeTCHa pasmellatb Koco3ybble 3ybyaTtblie koneca Ha
OOHOM Bany € NPOTUBOMONOXHO HarnpaBfeHHbIM HaKNoHOM 3ybbeB. [ns

3aJaHvs Hanpa.lieHWsi HAKIOHa 3yObeB CIYXXMT KOMaHAa KOHTEKCTHOrO | Nesce |
MeHio HanpaBneHue 3yb6a... B nossuBLleMCS AManoroBoM OkHe (puc.
OTtreHa |

4.5) Bbl MOXeTe BblbpaTb He0OX0AMMOE HarnpaBneHne HaknoHa. [NpoKoH-

TpoONupoBaTb NpPW 3TOM HarpaBfeHNe OCEBbIX CUIT MOXHO MO KMHEMaTu-

yeckonm cxeme. 3agaHue HanpaBfieHWst HakMoHa NMHUKM 3yba OO0CTYMHO Puc. 4.5 3adaHue

AN UMNMHAPUYECKUX KOCO3YDbIX nepeadad M KOHUYECKMX nepenad c kpy-  HalpaesieHus HakiloHa 3ybbes.
roBbIM 3y6om.

Ompucoeka noOwurnHuKos

|_|OD,LLIVIFIHI/IKVI MOXXHO HapucoBaTb TOJIbKO Ha Bany Wn Tak, YyTOObI OHU He nepecekanuncb ¢ apyrmmmn
3J1IeMeHTaMn CXeMbl. MeCTO, rge paspeweHo NnoMecTuTb NOALWNNHUK, MOXKHO onpedernintb No BMuAy Kypcopa.
M3HayanbHO Kypcop B pEeXMMe PUCOBAHWUS MOALUMMHUMKOB (M B PEXMME PUCOBaHUS BooOLlEe) BbIrMsSauT

TakK: , KOrga Kypcop HaxoautcAa Hapg BaJioM, OH MEHAET cbopmy Ha { ; €CNN NOALWMUMHUK MOXET BbITb
nomMelleH B 3TOM MeCTe Bala, NnoABIAETCA I'IyHKTVIprIVI KOHTYP, nokasbIBaloLLNA NONOXKEHWNE MOALUMMHMKA:

.Ans 3aKkpenneHna nogwnnHnka Ha 3ToM MecTe, creayeT WEeJKHYTb NEeBOW KHOMKOW MbILLN.

Yka3aHue ex00HO20 U 8bIXOOHO20 8aJ108

,D,J'Iﬂ BbIMOJIHEHNA pacyeTa HY>KHO yKa3aTb BXOLI,HOVI n BbIXOD,HOI7I Banbl. anHLJ,MI'IbI 3agaHnA BXoaHoOro
N BbIXOOAHOIo BasioB Takue xe, Kak 1 npun puncosaHmn noglinnHUKoBs, 3a UCKIKOYeHNUEM TOro, 4To CMMBOIJIbI
BXOAHOIo N BbIXOAHOIO BasioOB MOIryT HaxoAuUTbCA TOJIbKO Ha KOHUaXx Bana.

rOTOByPO CXemMy MOXHO pefaktupoBaTtb, yaanasa nvinu nepemMellaa aNf1IeMeHTbI. I'Iepemeu.l,aTb orieMeH-
Tbl MO>XHO TOJ1bKO Tak, YyTOOblI OHM OCTaBanuUcChb Ha Banax, K KOTOpbIM OHU NpuUcoeguHeEHbI, W, YyTOObI B HOBOM
NOJTIOXXeHNN OHUN He nepeceKanM ,u,pyrme 3J1IeMeHTbl CXeMbl. 3TO OoTCneXxXmnBaeTcd CVICTeMOIZ aBTOMAaTU4YeCKMU,
N OHa He No3BOoNINT nepemecwm: ANnemMeHT B He,EI,OI'IyCTVIMOG AoJioXXeHwne.

YTtobbl pegakTnpoBaTb Cxemy, HeobxoAMMO cHavana OTMEeTUTb OAWH UMK He- Cresen]
CKOmnMbKO anemeHToB. [Ana aToro ucnonb3dyetca komaHga lMpaBka | Ly Bbipenutsb, a7
3aTeM C NOMOLLbIO MbILLK OTMeYalTcs Heobxoaumble anemeHThl. (Vicnonb3ys knasu- ._I_."“_
wy Ctrl, MOXXHO OTMETUTb HECKOSbKO 3rieMeHToB). OTMeYeHHbIe anemeHThl (puc. 4.6) g=h
MOXHO yaanuTb komaHaoi Mpaska | * YaanuTb, unu nepemectuTb C NOMOLLLIO 4
MBILLIKV. “E

Y HEeKOTOpPbIX 3NEMEHTOB MOXHO U3MEHUTbL pa3Mmep, NOTAHYB 3a YepHbIN Mapkep a_k
pasmepa oTMe4YeHHoro anemeHTa: O i Puc. 4.6

HanpaeneHuve BpalleHus aBuraterns npu pacrnosioXXeHun Banos Ha
OfHOW NWHUM HUKaK He OTpaxaeTcsa Ha pesynbTatax pacyeta. CyuwecT-
BEHHYIO POfb UrpaeT HanpasfieHue BpaleHus ANS NPOCTPaHCTBEHHON [0 sacoeoi crpesee =
CXEeMbl PacrosioXeHs Baros.

[ns 3agaHva HanpasreHus BpalleHus ABuraTens (BXo4HOro Bana) T |
ABaXdbl LWEenkHWTe Nno M3obpaxeHno BXOAHOro Bana & vnm Bocnons-
3y1TeCb KOMaHAOW KOHTEKCTHoro MeHiwo [MapameTpbl. B nossusliemcs Puc. 4.7 Juanoe esibopa
AManoroBom okHe (puc. 4.7) BoibepeTe HanpaBneHne BpaLleHus. HaripassieHus1 8palljeHusl.

Lar 2 — ocHOBHOW. 3afjaHne UCXOAHbIX AaHHbIX NpuBoAa
3aTtem Bbl OOJDKHbl 3aaTb Ha4allbHble OaHHble ONA pacdeTa napamMeTpoB, UCMOJb3yA KOMaHOy Ha-

YanbHble faHHble. Bbi30B NpoM3BOANTCHA HaXXaTUeM KHOMKU , nnbo BbIGOPOM COOTBETCTBYHOLLLETO MyHK-
Ta MeHIo. B nosisuBieMcs guanorosom okHe (puc. 3.3) BBOOATCH crneayowmne napameTpbl:

¢ MowmeHT Ha Bbixoge [H*m];

e YacTtoTa BpalleHust Ha Bbixoae [06/MuH];

e [lepenatoyHoe umcno [-];

e [lonroeBe4vHoCTb [u].
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LWar 3 — BcnomoraTtenbHbIN. Pa3buBka nepeaaTtoyHbIX OTHOLWEHUN

MNocne BBEeAEHUNA NCXOOHbLIX OaHHbIX OA pac- Mo AHBIE AAHHBIE
yeTa MOXHO MPOKOHTPONMPOBATbL UMW OTPEAAKTUPO-
BaTb NapaMeTpbl pa3dneHns obLLIMX NCXOOHbIX OaH-
HbIX MO CTYNeHAM (ANnA MHOroCTyneH4aToro penyk-
Topa). [Anga atoro Bbl MoxeTe nCnone3oBaTb KOMaH-
Ay PyyHasa pasbuBka. Bbi3oB npon3BoanTCs Haxa-

 ANEMEHTEI CHEEI

TUEM KHOMKU H nnbo BLIGOPOM COOTBETCTBYIOLLLE-
ro NyHKTa MEHH0.

B nosasusLuemMca guanoroBoMm okHe (puc. 4.8)
oTOoOpaXxaltTcs paccynTaHHble MNporpaMMoin Beru-
UYMHbI NepeaaToYHOro OTHOLLEHMS!, YMcna 0bopoToB,
KpYTSLWEro MOMeHTa ONns KaXaom u3 CTyrneHem Ku- ' Pyinan Mepenarauwos orrowesse 7|
HEMaTN4YEeCKOM CXEMBbI.

—Yonoeua pasturekm

" AgToMaTHYECKSA MapameTp pY4HON pastHerM

r— Mapamerpel Boei wenum

L acTOTa BPALLEHHA HE BEIXOGHOM BaY, 06/ MUH |20—
M orEHT BPAWEHYA HA BRMOAHON Bany, H m W
MepenaTOMHOE DTHOLWEHME LLEMM IE
HonrosesHocTe, 4 |1 0000

OtreHa | Crnpaeka |

Puc. 4.8 [Juanoz2oeoe okHO Mcxo0Hble OaHHbIe.

Ecnu Bbl xoTUTE U3MEHUTb 3TW NapameTpbl, TO HEOOXOAMMO BbINOMHUTL CMEAYHLLYI0 NocnefoBa-
TenbHOCTb AENCTBUN:
e [lepentun B pexunm pyyHon pa3busku, noctasme dnar Py4yHas. [Mpu 3ToM CTaHeT JOCTYMHbIM ANng
paboTbl CNMCOK ANeMeHTbl CXEMbI.
e U3 Beinagatowero cnucka MapameTp py4yHoM pa3buBKu BbiOpaTb Has3BaHWe TOro napamMmeTpa, Ko-
TopbI Bbl xoTenn 6bl U3MEHUTB.
e LlUlenkHnTe OBa pa3 MbLILKOW Ha HY>XHOM

MapaveTpel CTYNeHA N21

aMnemMeHTe cnucka JAfeMeHTbl CXeMbl.
Mpn aTOM MNOSABUTCA AMANOroBOW OKHO [MepegaTOYHOE OTHOWEHHE NEPSLA4 |1_912
MapameTpbl ctyneHn Ne N, (puc. 4.9) .

MOMEHT BRALWEHHA HA BEIXOAHOM Band, H M |53?_535
roe N — HOMep CTyneHu mn3 Crnucka Ane-
MEHTbI cXeMbl. [JOCTyNHbIM ANst U3me- YacToTa BpAWEHMA HE BEIXOGHDM By, 08/ rMHH Igg_?gg
HeHnsA 6y/:|,eT OKHO MMEHHO C TeM napa-
MEeTPOM, KOTOpbI Bbl Beibpany B Bbina- —ulisis |
pawoowem cnucke [MapameTp py4HOM

paz6uBKy. Puc. 4.9 [uanoeoeoe okHo lNapamempsi cmyneHu Net.

Cnep,yeT MMETb B BMAOY TO, YTO B NnocriegHeM 3rieMeHTe CXeMbl Bbl MOXXeTe U3MEHUTb TOSNbKO nepe-
JaTo4yHoe OTHOoLWEeHNe nepegadun.

LWWar 4 — BcnomoraTtenbHbIW. [MapameTpbl pacyeTa nonb3oBaTens

Takke Bbl MOXeTe Bpy4YHYO 3a4aTtb napamMeTpbl No6oro NoALwwMnHUKa, Bana unv nepegayn ns KuHe-
MaTu4eckon cxembl. [Ans aToro, BbibpaB HEOOX0AUMLIN 3nemMeHT, Bbl MoxeTe ucnonb3oBatb komaHgy Ma-

pamMeTpbl. BbI30B Npon3BoanTCA HaxaTuemM KHOMKU | Unun BbIOOPOM COOTBETCTBYHIOLLIETO MyHKTA MEHIO, a
TaKke C UCMNOMb30BaHWEM COOTBETCTBYIOLLErO MyHKTa KOHTEKCTHOrO MEHIO (HaXkaB MpaBylo KHOMKY MbILLIN).
Ecnu BbiGpaH Barn, TO nocne Bbi3oBa KOMaHAbl 3anyctutbca moayrnb APM Shaft. Ecnn BelGpaHa nepegava,
TO MOSIBUTCH OKHO BBOAA AaHHbIX ANS KOHKPETHOW nepegayv n3 mogyna APM Trans. Ecnu BeiGpaH nog-
LUMMHKK — NOSABUTCHA OKHO 13 mogyns APM Bear. NpaBuna paboTbl ¢ 3TuMn Mogynsmu cnegyeTt CMoTpeTh B
COOTBETCTBYIOLLEN JOKYMEHTaLMN UK CPaBOYHbIX CUCTEMAX.
MoMmMMO BBOA@ OCHOBHBIX AaHHbIX AS1S 3NIEMEHTOB CXeMbl, Bbl MOXeTe U3MeHuUTb 1 pag Apyrux na-
pamMeTpoB C MOMOLLbIO CTaHAAPTHbLIX AManoroBbIX OKOH COOTBETCTBYIOLWMUX MOAYNEN:
e [Ina BanoB Bkl MoxeTe BbiOpaTh M3 6a3bl AaHHbIX UMM 3a4aTb BPYYHYKO nMapameTpbl Matepuana.
[ns 3agaHua matepuana ans Bcex BanoB cxembl Bbl MOXxeTe ucnonb3oBaTb NyHKT MeH0 Cxema |
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3apaTb maTtepuan BanoB, AN KaX4oro KOHKPETHOro Bana - COOTBETCTBYIOLLMIA MYHKT Bbl3biBAEMO-
ro No LWenyKy NpaBoi KHOMKN MbILLN KOHTEKCTHOTO MEHHO.

e [Inga nogwwmnHmkoB Bbl MoXeTe 3agaTb TOYHOCTb U YCITOBUS paboThbl, MCMONb3yst KOHTEKCTHOE MEHIO.
Bbl MoXeTe Takke npocyMTaTtbh CXemy C BbibpaHHbIMM Bamu nogwivnHukamn B pexmme nNpoeKkTupo-
BOYHOrO pacyeTa ecrnu cHATb onar B MeHio Cxema | BbiGupatb noAWNMHUKW.

e [Ina koHkpeTHOW nepefayn Bbl moxeTe 3agaTb MCXOAOHBLIN KOHTYP, MCMONb3Yys COOTBETCTBYHOLLMMA
MYHKT BbI3bIBAEMOrO MO LLEMYKY NPaBoi KHOMKM MbILLN KOHTEKCTHOIO MEHH0.

e [Inga Bcer cxembl Bbl MoXxeTe 3agaTb pexum paboTbl, UCNOmnb3yst NyHKT MeHto Cxema | 3agaTtb pe-
XM pabotbl. KomaHaa BbidbiBaeT MeHio (puc. 3.31) Bblbopa pexunma HarpyxeHusi (MOCTOSIHHbIN,
TSOKENbIN, CPeAHEBEPOSATHOCTHBIN, CpeaHEHOPMarbHbIW, NIErKUA, OYeHb NErkuin, 3agaH nonb3oBaTte-
nem). Ecnu BbibpaH pexum, 3agaHHbI NONb3oBaTeNeM, aBTOMaTUYECKN 3anyCTUTCA pefakTop 3a-
AaHua rpadmka nepemMeHHOn Harpyskn, KOTopbI NokasaH Ha puc. 3.32.

PE3WM Harpy¥eHua
. ‘D 01 02 03 04 05 OB O7F 08 09 1 oK |
] ] ] ] ] ] ] ] ] ] ]

T Cancel |
03 Cnpaexa |
na_

07_

06_
Pex{HM HarpyeH4a B
05_ Yspare BCE |

Pesird Harpy#eHmMa 04_
03 CoeauHeHHE
n2_ ¥ Nuneinoe
01_ " Crnaiin

]

1] OTmeHa | —
Meyare |
| ®x=097 v=-007

Puc. 4.10 [uanozosoe oKHO
eblbopa pexxuma HagpyXeHUsl. Puc. 4.11 Pedakmop 3adaHusi pexxuma HazpyKeHUsl.

B nosiBmBiemMcsa guanoroBoM OkHe Bbl MOxeTe 3afaTb rpaduk, KONUYECTBEHHO Oornpeaensiowmnn
BpeMs OeWCTBUS OTHOCUMTENBHOrO MOMEHTa. To eCTb, N0 BepTUKanu oTKMaAbiBaeTcs OTHOLIEHWUE TEKYLLLEro
MOMEHTa K MaKCUMaribHOMy, a MO ropuM3oHTann — OTHOLUEHUE BPEMEHU OEWCTBUS TEKYLLEro MOMEHTa KO
BCeMY BpeMeHu paboTbl. UYTo6bl NnporpaMmMa yynTbiBana 3agaHHbIi PeXUM HarpyxeHusl, cnegyeT NOCTaBuUTb
dnar B meHio Cxema | Ucnonb3oBaTtb npu pacueTe.

LLlar 5 — ocHoBHOM. PacueTr

lMocne BBeaeHUA Bcex napameTpoB Bbl JOMKHBLI NpoM3BECTN pacyeT cxembl. [1na aTtoro Bel MoxeTe

ncnonb3oBaTb KOMaHAy PacueTt. Bbizos Npon3BOANTCA HaXaTuem KHOMKKU !:ﬂ:, nnbo Bbl60p0M COOTBETCT-

ByOLLEro nyHKTa MeHto. CHavana nporpamMmma paccynuTbiBaeT nepenadu, 3atem Barlbl, a nocne — noalwnnHu-
kn. C aTum cBsA3aHa BaykHasi 0COOEHHOCTb paGOTbI C Moagynem: Npn BHeCeHuu M3MEHEHW B V)K€ paccymMTaH-
HYIO CXeMy crneayeT cHavana nsMeHuTb napamMeTpbl nepegadun, 3atem BasioB U TOJIbKO NMOTOM — NnoALUNNHN-
KOB.

LWar 6 — ocHoBHON. [IpocMmoOTp pe3ynbTaToB
lMocne okoH4yaHusA pacyeToB, Bam cnegyeT npocmoTpeTb pesynbTaThl MO MOOOMY MHTEpecyoLemMy
3NIeMEeHTY CXeMbl. Haxas KHOMKY Hapamempb/ (ﬂ,perVI BapMaHT — UCNOJ1Ib30BaTb KHOMKY Pe3ynbmamb/

pacyemos ﬁ), Bbl MOXeTe NPOCMOTPETb CrieaytoLlee: NCXOAHble AaHHble AN pacyeTa COOTBETCTBYHOLLEN
nepegayuv, pacyeTHylO Mogenb Bana, TUM U reomeTpuyeckme napameTpbl NogobpaHHOro MoAwwMnHKKa U3
0a3bl AaHHbIX. ITY e npoueaypy MOXHO MPOU3BECTU, ECNN LLENKHYTb NPaBoOW KHOMKOW MbILUW Ha BblgeneH-
HOM arnemeHTe npuBoda. B aTtom cnyyae nosBnsieTcA KOHTEKCTHOE MEHI0, B KOTOPOM HaXkaTueMm NeBON KHOM-
K/ MbILLM MOXHO BblOpaTb COOTBETCTBYHIOLLUNIA MYHKT.

[na npocmoTpa pe3ynbTaToB pacyeta mogyrnb APM Drive Bbi3blBaeT COOTBETCTBYHOLLME MOAYNW pac-
yeta: nepegad (APM Trans), BanoB (APM Shaft) nnn nogwwunHukos kaveHns (APM Bear) 1 BbIBOAUT nony-
YeHHble pe3ynbTaTbl pacyeTa Mo BbIOpaHHOMY 3MeMeHTY NpMBOA4A AMAaNoOroBbIX OKHax COOTBETCTBYHOLLErO
Moaynsi.
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B pesynbtate, mogynb APM Drive npou3BoauT pacyeT 3ybuaTbix nepegad, nogbupaeTt u co3gaer
KOHCTPYKUMIO Bana, nogbvpaeTt noaxoasiine NoALNNHUKM U3 6a3bl AaHHbIX. [TonyyeHHble JaHHble pacyeTa
MOTYT CUMTaTbCs NpeaBapuTeNbHbIMK, U Ha Nobom aTane NboN anemeHT NpMBoaa MOXET OblTb CKOppek-
TMPOBAH, U pac4eT CXeMbl MOXET ObITb MPOBEAEH 3aHOBO.

B npouecce pacyeTa BO3MOXEH Crnyyawn, korga paccumtaHHeln mogynem APM Shaft auameTp Bana B
MecTe Nocafku nog NoALWUMNHUK BelpaXaeTcs TakuM HeCTaHA4apTHbIM YMCMOM, Mo KOTOpbIN B 6a3e gaHHbIX
He HaxoguTca noaxoaslwero nodwunHuka. B aTom cnyyae npy npocMoTpe napameTpoB pacyeTa COOTBETCT-
BYIOLLMX NOALUUMHUKOB B OkHe [Tapamempsl moayrnb APM Drive npoctaBnsieT Hynu n He ykasbiBaeT HOMep
BbIGpaHHOro noAwwmnnHmka. ECTeCTBEHHO 1 B OKHE pes3ynbTaToB pacyeTa Takux NoALUMHMKOB Takke byayT
npocTaeneHbl Hynu. B aTom cnyyae crnegyeT M3MeHUTb AMaMeTp COOTBETCTBYIOLUMX CErMeHTOB Barna o
SonbLINX CTaHAAPTHBLIX 3HAYEHWI, AN KOTOPbIX CYLLECTBYIOT NOALUUMHUKA, U CHOBA 3anycTuTe Moaynb APM
Drive Ha pacuer.

Mo pesynbTaTam pacuyeTa nokanbHbix Mogynen APM Trans, APM Shaft MOXXHO oTpucoBaTh 3/1EMEHTbI
nepegay u Banbl, oOpMIeHHblE B Buae paboyero vyeptexa getanen. PaccumtanHblie no nporpamme APM
Bear nogWmWnNHYKN Ka4YeHNss MOXKHO OTpMUCOBaThb, UCMONb3ys 6a3y AaHHbIX. VIHCTpyMEHTansHON cpegomn ans
CO3[aHuA YepTexa M ero nocrneayoLllero pegakTmpoBaHua senseTcsa rpacduyeckun pegakrop APM Graph,
KOTOpbIN sABNsieTCA cocTaBHoW YacTeto APM WinMachine, n koTopbin npegHasHadeH Ans nogroToBKU U Npo-
CcMoTpa rpadunyeckon nHpopmauum Bcex 6e3 NcknveHns moayren.

B uenom, nporpamma 3aBepluaeT paboTy Bblga4veln OaHHbIX B dpann dopmara *.rtf u yeptexxom npu-
BoAa, cobpaHHOro u3 ero anemMeHToB. ABTOMatMyeckas reHepauums YepTexa npuBoAa BbINOMHAETCH C UC-

noJib3oBaHMeM KoMaHAabl 3KCI10pT .

nOpﬂ.D,OK M 0COOGEeHHOoCTH pacyeTa nnaHeTapHbLIX nepenay

Cuctema APM Drive nossonsieT npoBOAUTbL MPOEKTUPOBOYHbIA pacyeT TPeX OCHOBHbIX TWUMOB MfaHe-
TapHbIX nepegady (puc. 4.12, 4.14, 4.16). Beibop TMna nnaHeTapHON Nepefayun OCyLLeCTBNAsieTCA NocpeacT-
BoM komaHAbl Mepepayva | MnaHeTtapHas 1 (2 nnm 3). MNMocne BbiIbOpa kKOMaHAbI NOABEAMTE KYpCcop K O4HO-
My M3 BarnoB Ha cxeme (Barnbl NiaHeTapHON nepefayn OOSMKHbI OblTb COOCHbI) Y HAXMUTE NEBYIO KHOMKY
MbILLK, 3aTEM NOABEOUTE Kypcop K ApyroMy Bany (ecnv ycTaHOBKa nepegayqm BO3MOXHA, MOABUTCHA €€ KOH-
Typ), HOXXMWUTE eLle pas NeByl KHOMKY Mblwn. MNMepegadva yctaHoBneHa. lNonoxeHve nepegayn Ha Banax

MO>HO M3MEHWTb, BbIOpaB ee (kHomnka [&) W, HEe OTNYCKas KHOMKY MbILLK, NepeTaLUnB Ha HYXXHOE MECTO.
[MapameTpbl anemMeHTa MOXHO U3MEHUTb, BblOENUB ero (KHomka [33), n BbibpaB komaHaoy Bupg | Ma-

pameTpbl (KHOMKa | UnnM BbIGOP COOTBETCTBYIOLLErO MYHKTA U3 KOHTEKCTHOrO MEHIO, Bbi3bIBAEMOrO MO
LLeMYKy nNpaBoW KHOMKN MbIwK). Mpy 3TOM B NOSIBUBLLEMCS ANanoroBom okHe (puc. 4.13, 4.15, 4.17) MOXHO
BBECTW NapameTpbl NIaHeTapHOro MexaHu3ma: YMCro caTenfnnToB, MMHUMaNbHOE U MakCumarnbHOe YUCIo
3yObeB conHua.

rAAAﬁ MCHOAHBIE A aHHLIE E3

% ZT@ A1HA ﬁ
—_
o

1 =

| I Yucno carennuros IE

b £ [10
Puc. 4.12 lMnaHemapHasi nepedaya 1-020 muna. Pl SUIED 22 Elasis B

Makc. wicno sybees conHLa |35
A, B — ueHmparnbHble Koneca

(A - nodsuxxHoe, B - Herod8uxHoe); (0]:4 I OTreHa |

G,F — 3ybuyamsie eeHUbI camennuma(os);

H — sodurno. Puc. 4.13 lNapamempsi nnaHemapHou rnepedayu
1-o020 muna.
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Puc. 4.14 lNnaHemapHas nepedayva 2-020 muna.

A, B — ueHmparnbHble Koseca

(A - nodsuxxHoe, B - HerodsuxHoe);

G,F — 3ybuyamsie eeHUbI cameuma(os);
H — eodurno.

Puc. 4.16 lNnaHemapHas nepedaya 3-020 muria.

A, B — ueHmparbHble Koseca

VCHOAHLIE A aHHBIE

OwKHe

*
Yucao carennuros 3

WK, uMcAn FYSEEE CONHLE I1 0

M akc. wucno sySees conHua |35

Ok, I OtmeHa I

Puc. 4.15 Napamempsbi nnaHemapHoU nepedayu

2-020 muna.

MCROAHBIE AaHHBIE E

OawmHe |

[ . H
Hucno caTennuTos |3 TTH
FMH. Yo sufees conHa I1 0 | o

M akc. wucnn sySees conHLa |3E

(A - nodsuxHoe, B - HerodsuxHoe);

E — conHue;

G,F — 3ybuyamsie eeHUbI camennuma(os);
H — eodurno.

[nanorosoe OKHO McxoOHble OaHHble 3aBUCUT
OT Tuna nnaHeTapHow nepegaun (puc. 4.13, 4.15,
4.17). B gaHHOM OKHe MPUCYTCTBYIOT KHOMKWN 3agaHus
AaHHbIX Kaxgow 3ybyatom napbl. [ukTorpamma Ha
KHOMKax COOTBETCTBYET CXeMaTUYHOMY M306paxeHuto
3ybuaTtbix nap nnaHetapHon nepegaun. Mpu HaxaTum
Ha OHY M3 TaKMX KHOMOK OCYLLECTBISETCS Bbl30B OK-
Ha APM Trans (puc. 4.18) ona BBOAa NapameTpoB
COOTBETCTBYIOLLEN 3yOyaTomn napbl.

Bbi30B pe3ynbTaToB OCYLLECTBNAETCA KOMaH-
[0 KOHTEKCTHOro MeHio Pe3ynbTaTbl pacyeTa...

PesynbTatbl pacyeTta nnaHeTapHoOW nepegayu
(puc. 4.19). B gaHHOM OKHE NPUCYTCTBYIOT KHOMKM Bbl-
Oopa 3ybuarTor napbl AnNs NPOCMOTpa pesyrnbTaToB.
lMukTorpamMma Ha KHOMKax COOTBETCTBYET cxemaTtuy-
HOMY M306paxeHuto 3ybyaTbiX map nnaHeTapHomn ne-
pegaun. MNpu HaxaTumM Ha OAHY U3 TaKMX KHOMOK OCY-
wecTBnsaeTcs Bbi3oB okHa APM Trans (puc. 4.20) gns
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e

OTrmeHa I l

Puc. 4.17 lNapamempsbi nnaHemapHoU nepedayu

3-020 muna.
M orEHT Ha BoIOLE [Hra] IDlj

(06 ra4H] IDD—
ID.EI
ID.D

ID [l

06opoTel Ha BRXOAE
[NepeqaToyHOE YHMCNo [-]

Tpetyersli pecypc [4ac]

Hucno sauenneHWs

ID 8] Koneco

TeproofpatoTka
Koneco

ISaKanKa 'I

KpenneHme WecTepHW Ha Bany

IKoHcoano "l

I'Ipo.uonmwr.l Mpepeate | Cnpaeka |

WecTepHa

WecTepHa
ISaKanKa 'I

Pestird padoTel

I MocToAHHER A |

Ewe... |

Puc. 4.18 OKkHO 8800a OCHOBHbIX
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BblGopa pe3ynbTaToB Ans NPocMoTpa. napamempos 3y64yamoti napbl.

PesynbTaThl E

Pes¥ynbTaTbl
i [poEEPOYHEIN pacyeT — MapareTpel koHTpoaa ——
e NaparETpE! ™| Pecupe ¥ Topuesora koHTYpa
b oreHT Ha Bxode, Ho 176232 E; I b areumaneHe i Movert ¥ Ma KopE
MormeHT Ha Beone, H RO00, 000 _ p Mo ofw ek Hopranu
U acToTa BpalleHMA Ha BX0de, o6y 29519.99F W DeHosHsie pesyneTaTs v Mo TonuHHe sopak
*®
YacTora BpaweHHA Ha Beimoge, ob/aaH 1000000 V' Napamerpe matepuans ¥ Mo ponukan
n 59520 — ¥ Ciinel B 3auennequq ¥ Pacnonoenqe sytces
EPEQETOYHOE OTHOWEHHME MEXaHMSMa |
o~ ¥ Maparetpel uHcTpyMerTa |V KavecTeo nepegayud
M ekoceE0e DACCTOAHWE, hbd 117.257
Mogyne FaUEnaEHHA, r 45 o et Mpodune sydees |
kN0, % 96.110 [pogonsmTe | {Brueniro Boe | Crpaeka |
ok, | MNpepeare | OTHEHHTE BCE Honyckm... |
Puc. 4.19 lNpumep okHa pe3yribmamos pacdyema Puc. 4.20 OkHo ebibopa 0nisi npocmompa
nnaHemapHol nepedayu 3-0o2o0 muna. pesynbmamos pacyema 3yb4yamoli napebi.

nOpﬂ.D,OK M 0COOGEeHHOoCTH NnpPoOoBEepPOYHOro pac4yeTta CXeMbl

rOPAAOK MPOBEAEHMA MPOBEPONHLIX PACHETOB

NpaKTUYeckn MONHOCTbI0 COBMadaeT C MPOEKTMPOBOY- et il
lall
HbIM, 3@ WCKIOYEeHWeM HeobGXoaMMOCTU 3adaHusi reo-
MeTpun Korec nepen pacyetom. [eomeTpudeckne na- SIAGE YT 2 Irpaa) [a
pameTpbl 3aLenneHnsl 3a4aloTcs C NOMOLLbI0 KOMaHbI ————uemaufees ———————————
WecTepHa |2D F.oneco I40
MNapameTpsbl E1'|. Mpumep 3agaHus napameTpor 3aue-

|
NneHus nokasaH Ha pucyHke 4.21. C nomoLlbio 3TO xe Wrprria, [r]
WecTepHa IED-':I F.oneco 50.0
KOMaHbl MOXHO 3a4aTb Heo6xoauMble napameTpbl Ans

BanoB v noawunHukos. B pexume npoBepoyHOro pac- K o OMUMEHT ChELIEHIS
:;e;so:;omaHp,a Py‘-IHaﬂ paSﬁMBKa CTaHOBUTCA Hegoc- Wecrepsn I—D.D Konsen o

b oreEHT Ha BrIooE [Hr] |333.333
[OMNONHUTENLHON BO3MOXHOCTLIO SBRSeTCA 3a- o o EN
[laHue OTHOCWUTENbHOrO PacroNiOXEHWs! BarnoB B MpO- OpoTbI KA Bbikons  [oBin] [T

CTpaHCTBe. T petiyetbii pecype [4ac] I

Yucno sauenneHu

lWecTepHa I'I [1 Koneco I'I [l
— Tepwmoodpadorka

WecTepHa Faoneco

I Jakanka - I I Jakanka hd I

Peird patioTel PacnonokeHWe WecTepHW Ha Bany

I MoCTOAHHEIR j I CHMMETPMYHO j

I'Ipo.u.nmtcmbl Mpepeare | |:I'I|DEIBKEI| Ewe... |

Puc. 4.21 [uanozosoe okHo 3ad0aHusi 0aHHbIX
Orisi IPo8epoYHO20 pacyema.

PacnonoxeHue gasioe 8 npocmpaHcmee
Mo ymonuaHuio Bce Banbl NpuBoAa PacrornoXeHbl B 04HON NMNockocTu. B npoBepoyHom pacyeTe goc-
TYMHO PacronoXeHne BasroB B NPOCTpaHcTBe. 3adaHne Npoun3BoSIbHOIO PacrosioKeHUs Banos B NpoCTpaH-
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CTBE BO3MOXHO Ha Buae cxembl cHboky. [Ina oTtobpaxeHue OokHa C Takum BWOOM UCNONb3yeTcs KoMaHaa
Cxema | NMokasaTb BuA cbokKy. Nocne BbiGopa 31O KOMaHAbl NEpeMECTUTE Kypcop BriEBO MMM BNpaBo OT
CXeMbl Y HAXXMWUTE NEBYIO KHOMKY MbiWwW. B pedynbTate Ha akpaHe oTobpa3nTbcs HOBbIM BUA. Mpumep cxe-
Mbl C BUOOM CrieBa NnokasaH Ha pucyHkax 4.22 — 4.23.

D@ :_
RrEoE

Puc. 4.22 KuHemamu4yeckasi cxema. Puc. 4.23 Bud cxema criesa.

L]

L/

Y706bI 334aTb CMeLLeHne Bana B BEpTUKaNbHOM NITOCKOCTY, LUENKHUTE NEeBON KHOMKON MbILW Ha Tpe-
b6yemom Bany Ha Buge cboky. B pesynbtate nossuTca gnanoroBoe okHo (puc. 4.24) onsa 3agaHus pacnono-
XXeHus Bana B NpOCTpaHCTBe.

Ban, koTopomy 3agaeTcs cmeLleHne U OTHOCUTENbHO KOTOPOro 3a4aeTcsl CMeLleHue, BblAenarcs co-
oTBeTCTBYyOWUM UBeToM. CnegyeT OTMETUTb, YTO BENNYMHA CMELLEHUS OrpaHuyeHa MeXOCeBbIM paccTos-
Huem konec. Npumep pesynbTaTa 3agaHvs CMeLLeHne nokasaH Ha pucyHke 4.25.

T - |
Ban, oTHOCUTENEHO KOTOPOrD NPOMEB0AMTCH ChELLEHME IBan a 'I
% CmeweHre Banano 2 |45 rtta [iom -50.000 g0 90.000)
" CreweHue Bana no 'y IEID.DDD rettel [ 0.000 go 30.000]
" Yron nopopota Bana IU.DDU rpaa [or -390 oo +90] 0 ®
ak I OTrieHa
Puc. 4.25 lNpumep pacronoxeHus 8asnoe

Puc. 4.24 [luanozosoe okHo CmeueHue earna. 8 npocmpaHcmese.
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