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OB AJTTOPUTME MNPOEKTUNPOBAHWA TEXHUYECKWNX
YCTPOUNCTB

Y po60Ti NPUBOANTLCA MOYATOK PO3POOKM anropuTMy NPOEKTYBaHHSA TeXHIYHKX ycTpois (TY). BigHo-
CUTLCS A0 TUX, POGOTY KX MOXHA NPEACTaBUTI MHOXVHOIO CTaHIB i NepexosiB Mix HUMK.

In article the begin development of algorithm of designing the technical devices (TD) is devoted. Per-
tains to that, work which possible present the ensemble of conditions and transition between them.

M3roToBNEHNI0 TEXHUYECKNX YCTpocTB (TY) npeAaLwlecTByeT M3roTOBEHUE
MX NPOEKTOB. B cocTaB NpoekTa, Kak NpaBw/io, BXOAAT: ONKCaHwue, rpadmnyeckas 1
pacueTHas yacTu.

OnucaHune (CnoBecHast 4acTb) NPOEKTa ABMSETCS €ro rnaBHoli — 6a30BO Ya-
CTbt0. B Hem cTaBMTCS 3afja4a NPOEKTMPOBaHWS, BbIGMPAOTCS U 060CHOBLIBAOTCS
NCMOMb3yeMble TEXHUYECKWE PELLEHNS, PACKPbIBAETCA MX (PU3NYECKAs CYLLHOCTb,
06beAMHSIIOTCS YacTy NPOEKTa B OAHO LeNoe — B MPOEKT. 34eCh XXe MpUBOANTCS
MHopMauys, Heobxoaumas ans asKcnayaTauyun roToBOro U3aenus, B TOM Yucre,
[NS ynpaBneHus UM B HOPMasibHbIX U aBapUiiHbIX peXxKnmax.

B rpacnyeckoli yacTy NpPoeKTa PeLLatoTCcs BOMPOCHI KOHCTPYKLUMM TY, B TOM
ymcne BONPoChbl KOMMNOHOBKM 060pYA0BaHUS U Ap.

B pacueTHOI YacTu peluatoT 3agady nosyyeHnsi HeO6XOAMMbIX KOMMYECTBEH-
HbIX XapaKTepUCTUK NpoekTa. K HUM OTHOCATCA XapaKTePUCTUKM Kak KOHCTPYK-
LIMOHHOIO XapaKTepa, TaK ¥ 3KCMmyaTauMoHHOro, 310 1 pa3mepbl 060pyA0BaHMA
TY, UX COCTaBHbIX YacTeli 1 MokasaTesm 6e30NacHOCTU, HaAeXHOCTU, IKOHOMNY-
HOCTM 1 Aap.

K HegocTaTKam NPOEKTMPOBaHMS B Halleil CTpaHe crefyeT OTHECTW cre-
AytoLlee. Y Hac LUMPOKO MCMO/b3YeTCs NMPOEKTUPOBaHME C NOMOLLLH, TaK Hasbl-
BaeMoro, npoToTumna — obpasLa NpoekTMpyemMoro TY. B 3TOM cnyyae KonupytoT
13BECTHOE TY, N3MEHSIOT TONbKO €ro KO/IMYeCTBEHHbIE XapaKTePUCTUKM 1 rpadv-
Ky. OnucaHve NpoeKTa, BbIMOMHSET CBOU PYHKUMK B TOW Mepe, KoTopas onpeje-
NIAETCA He rNaBHOM 3afayveil NPOEKTUPOBaHWSA - NOMy4YaTb MONE3HbIA NPOAYKT, a
3afjayeil — Ucnonb3oBaTb 415 3TOW LieNn M3BECTHOE TEXHUYECKOE PEeLLeHNne — Mpo-
TOTMM.

EcTb v gpyroit cnocob nNpoekTMpoBaHUs. Ero MOXHO HasBaTb MHAMBMAYaNb-
HbIM MPOEKTMPOBaHKEM. Takoi cnocob NCNoMb3yeTcs ANs PELLEHNS TaKUX TEXHM-
YECKMX 3afjay, KOTOpble paHee He pellasMcb UM TpebyeTcs MHOE TEXHWUYECKOe
peLUeHne, No CPaBHEHUIO C MPOTOTUMOM.

B nocnegHem cnydae paspaboTyMK NMLLEH KaKoro-nn6o «nyTeBoauTens». OH
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PYKOBOACTBYETCS COOCTBEHHBIMU 3HAHUAMM, KOTOPbIE K MPOEKTMPOBAHWID He
WUMEOT NPAMOro OTHOLUEHUs. Pe3ynbTaT MPOEKTUPOBaHUS OMpPefensieTcs ero nH-
OVBMAYaNbHLIMU Ka4yecTBaMu.

FACHO — 6bI10 Obl HEMMOXO M3rOTOBUTL TakOW «MNyTEBOAUTENb» (AITOPUTM)
[/19 U3rOTOBNEHUSA OMUCaHWS NPOEKTa — /19 CNOBECHOIO NPOEKTUPOBaHuA. PeLue-
HVe [aHHOW 3afa4yn MOXKET MO3BOMUTb Y/YULLUTL Ka4eCTBO MPOEKTUPOBaHnsA TY a
TaKXKe yBeIMUYNTL CTEMNEHb €r0 aBTOMaTU3aLun.

MO>XHO NpeanoNioXMTb, YTO MNPOEKTMPOBaHKE TY — MPOLECC He Cy4aiiHbIi,
HE VHTYWTVBHbIA 1 He CYOBLEKTMBHbIN, a 3aKOHOMEPHbIA. CyLLecTBYIOT onpege-
NEHHbIE MPaBWa, KOTOpPbIe NPV MPOEKTUPOBAHUW JOMKHBI OGbITb BbIMOHEHbI. TO-
rga byfet nosyyeH Tpebyemblii pe3ynbTar.

3agayeil JaHHOTO M3M0XKEHWS ABMSETCA OMpeAeseHnNe HEKOTOPbIX, Ha HaLl
B3rN54, U3 YMCNa OCHOBHbIX, NPaBua NPOeKTMpoBaHua TY.

[NonesHoe uCMonb30BaHWE MHOrUMX TY MOXHO NpeacTaBUTb MHOXECTBOM
npegycMoTpeHHbIX cocTosHuin (C) n nepexogos (M) mexxay HumK [1]. OaHHas pa-
60Ta OTHOCUTCA MMEHHO K Takum TY. Ha pucyHke, B KauyecTBe npumMepa, npuBo-
[NTCA YacTb Moaenu paboTbl 3Heprobsoka (3b) aneKTpocTaHUUM — CXema HeKoTo-
pbIX, NPeAYCMOTPEHHbIX NpoekToM, C u 1.

PucyHke — Mpumep cxembl HEKOTOPbIX C 1 I 36 anekTpocTaHUun:
3pecb C,, C, n C3— paboTa B COCTOSHWM «TOPAYNA OCTaHOB», B PEXXMUME «X0/I0CTOr0 X0Aa»
U MPU HOMWUHA/IbHON MOLLIHOCTM, COOTBETCTBEHHO.

Ha pucyHke Kpy>xku 0603HavatoT C TY, cTpenku — I Mexay HUMU.

C TY XapakTepusyrTcs Hen3MeHHbIMW: COCTOSiHMEM 060pyAoBaHMA TY ©
KOMMYeCTBEHHLIMU XapaKTepucTUKamu ero paboTsl.

M XapaKTepu3ykoTCs U3MEHEHWEM: COCTOSHWUSA 000pyAoBaHMst U (MAK) KOMu-
YECTBEHHbIX XapaKTepPUCTUK paboTbl TY.

Jltoboe TY XxapaKTepu3yeTcs ero HasHauyeHVeM, KOHCTPYKLUMel 1 paboToi —
TEXHONOTMYECKUM MPOLIECCOM, KOTOPbIM [aHHOW KOHCTPYKUMel TY BbINOMHSAET-
CA NpeflyCMOTPEHHOE HaszHayeHve. Mexay 3TUMU XapakTepucTUKamu CyLLecTByeT
MOHATHaA 3aBMCUMOCTb. HaszHayeHWe onpefenseT BapuaHTbl TpeOGyeMoro TeXHO/O-
rMyeckoro npouecca. MocnegHvie ONpeaenstoT BapuaHTbl TPeOYEMOR KOHCTPYKL MM
TY.

B faHHoOI paboTe Mbl McMo/b3yem MoHATME C. MOHATHO, YTO HasHaveHne TY
1 C, B KOTOPOM OHO OCYLLECTB/ISETCSH — NOHATUS 3KBUBA/IEHTHbIE. U, cnefoBaTenb-
Ho, C onpeaensieT BapuaHTbl TEXHOMOMMYECKOro npouecca (paboTbl) TY u ero
KOHCTPYKLUW.

C onpefenset, B Y4aCTHOCTW, BapUaHT KOHCTPYKLUMUW TY (Huxe 6yfeM Hasbl-
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BaTb TY). Ho oHO (TY) MOXeT 06naaaTb COGCTBEHHbLIMI XapaKTEPHbIMW CBOMCT-
BaMuW. B yacTHOCTW, nto6oe TY, No KpaitHeil Mepe, A0MKHO ObiTb U3rOTOBMEHO, B
TOM 4uC/fie, CMOHTVMPOBAHO W MOArOTOB/IEHO /19 BbIMONHEHWUSA CBOErO Lie/IeBOro
HasHayeHus (C, B KOTOPOM OCYLLECTB/AETCA Lie/IeBOe Ha3HayeHWe TY, 0603HaUMM
Cy). T. e., n3 ycnoBus Ucnonb3oBaHns TY cnegyet, UTo, 4T0bbl Hawe TY Morno
npedbiBaTb B C; , NPY €ro NPOEKTMPOBaHWUW CliedyeT NpesyCMOTPETb COCTOSHME,
(o6o3Haumm ero Cy), B KOTOPOM OHO [JO/DKHO NPebblBaTh MOC/e U3rOTOB/EHNA U
M3 KOTOPOrO0 MOXET ObITb MepeBefeHo B C; NpefyCMOTPEHHLIMU CpeacTBaMu
yrpasneHus.

Myctb C; = «B paboTe», a C, = «roToB K paboTe.

OTctoga cneflyeT — 4tobbl CPOeKTUPOBaTh TY, KOTOPOe MOXET 6biTh B Cy,
0603HauuM ero TY(C;), HY>KHO CrpOeKTUPOBaTh Takoe TY, KOTOpPOe MOXeT npe-
6biBaTh U B C,. Er0 MOXHO NpescTaBuTh:

TY(Cp) = [TY(CYI(Co) + ATY(Cy); 1)

roe TY(Cy) - koHCTpyKumsa TY, onpefensemas Cy;

[TY(C)I(C,) - TY(Cy) B cocTosiHUM Cy;

ATY(C,) - usmeHeHne TY(C,) , 06ycnoBneHHoe HeEO6XOANMOCTLIO Mpe6bl-
BaTb EMY B COCTOAHUU C,.

CornacHo (1), NOABWUMNUCL HOBbIE 3/IEMEHTBI KOHCTPYKLUMWU MPOEKTUPYEMOro
TY - ATY(C,). CoOTBETCTBEHHO, MOSBUIACL HOBasi KOHCTPYKLUMSA TY - TY(C,).

MoXeT nn faHHas KOHCTPYKLUMA MpebbiBaTb B COCTOSHUM C;? BO3MOXHO,
4019 3Toro Tpedyerca eé n3MeHeHve?

HoBYIO KOHCTPYKUMIO TY MOXHO ONpesennTb C NOMOLLLIO BbIpaXKeHUS, aHa-
norunyHoro (1):

TY(Cy) = [TY(C)] (Cy) + ATY(Cy); (2

roe TY(C,) — koHCTpyKuusa TY, onpefenseMas BoipaxeHuem (1);

[TY(C,)] (Cy) - TY(C,) B cocTosiHMM C1;

ATY(Cy) - nsmeHenne TY(C,) , 06ycnoBieHHOE HEOGXOAUMOCTLIO NPEBbl-
BaTb B COCTOSiHMM C;.

W Tak panee, fio Tex nop, noka He 6yaeT aocTurHyto: A TY(C,) = 0 um

WTak, Mbl paccMOTPenn HEKOTOpbleé OCOOGEHHOCTWM MNPOEKTMPOBaHMS TY,
npeAHasHa4yeHHOro 6bITb He B OAHOM, a B ABYX C. Takoe TY MOXHO 0603HayaTh:
[TY(Cy, Cy)](C,). Ob6o3HaUeHNe unTaeTcs Tak — TY, npegHas3HayeHHoe 6bITh B Cy,
nnu B C,, npeboiatoLLiee B C;.

He 6yaem 3aecb Ha 3TOM OCTaHaB/MBaTbCA, HO OTMETUM, YTO aHasIoOrM4Ho,
Kak ans npebbiBaHMA B MHO60M 13 aByx C, TY MOXET NpOeKTUpPOoBaTbCs A5 npe-
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6bIBaHUA B N11060M U3 Tpex 1 6onee C. MHOXeCTBO npeaycMOTpeHHbIX C, cornac-
HO BbILLEN3N0XKEHHOMY, MOXHO PasfeNinTb, No KpainHeid mepe, Ha fBa NOAMHOXe-
ctBa. C B cOCTaBe OJHOI0 MOAMHOXECTBa OyfeM Ha3blBaTb CyLeCTBEHHbIMU. K
HVM oTHocATcA Te C, 4N OCYLLECTB/IEHWS KOTOPbIX NPOeKTUpyeTca faHHoe TY. C
B COCTaBe BTOPOro NOAMHOXeCTBa Byem HasbiBaTb 06YCNOBAEHHbIMW. K HUM OT-
HocsATcs Te C, npebbiBaHWe B KOTOPbIX 00yCnaBiMBaeTCa APYrMU NpUYvHaMu, B
YaCTHOCTW, 0COBEHHOCTAMM KOHCTPYKLN TY.

MOXHO NpesnonoXuTb, YTO HayUMTbCA MPOEKTUPOBATL TY, 3HAUUT, Hay-
UMTbCH NPOEKTUPOBATL TY, cnoco6HOe NpebbiBaTh B /IKO60M U3 MPeyCMOTPEHHbIX
C un T, Ho Bcerfa npebbiBatoLLee B OLHOM U3 HUX:

[TY(Cy, Cy, ..., Cy, ey Criy My, My, .y M, -2 )1(CI); (3)

rae (Cy, Co, ..ty Cpy oovy Coy Mag, My, ..o, My — NpegycmoTpeHHble C u I,
Nk — KONNMYECTBO NPefyCMOTPEHHbIX C;

My — NPeaycMOTPeHHbIA Mun3 C; BCy; | € [1; nk];; k e [1; nk];; i=k;
CI MOoXeT npuHUMaTh 3HaveHns C, munm My

MOXHO TakXXe NpesnosioXXnTb, YTO MEPBLIM LLAroOM B 3TOM HanpasieHUn 8-
NAETCH — HAYYUTLCA NPOEKTUMPOBaTh TY B NO6OM, HO TO/MbKO B OAHOM - CYLLECT-
BeHHOM C. Hvbke monbiTaemcsi 3TOT Lar caenartb.

B faHHO paboTe Mbl UCMOJb3YEM MOHATUE «AEliCTBME». B PyCCKOM fi3bike
MCMNOMb3YETCA NOHSATUE «rnaron». Mo onpeAeneHunto, rnaron — YacTb peyn, KoTo-
pas 0603Ha4aeT AeNCTBUE UMK COCTOSHME MPeAMeTa 1 OTBEYAEeT Ha BOMPOChl 4 T 0
JenaTtb? YTO CAenarTb? B Hawei paboTe geiicTBue, BoINONHAeMoe TY B
onpegeneHHoMm C 1 310 C — MOHATMSA 3KBMBAEHTHbIE. [103TOMY, B Npefenax AaH-
HOI paboTbl AelicTBMeM Oyaem HasbiBaTb BCE TO, YTO 0603HAYaeTCA r1aro/oM.
Mbl ©CNOMb3yeM He MPOCTO AeNCTBUMSA, a feliCTBMA BMECTE C YCNOBUAMM MX OCYLLe-
CTB/IEHWS. B pyCCKOM A3bIKe eCTb MOHSATWE CN0BOCOYeTaHWe. o onpefeneHuto,
C/IOBOCOYETaHWE NPeACcTaBseT cobo coHeTaHUe ABYX UM HECKO/IbKMX CaMOCTOSA-
TeNbHbIX C/10B, CBA3AHHBLIX APYr C APYroM Mo CMbICAY U rpammaTuyecku. OHO co-
CTOWT M3 IN1aBHOTO Y 3aBUCKMbIX CNOB. CMbIC/NI0Bast CBSA3b C1I0B B C/I0BOCOYETAHUAX
yCTaHaB/MBaeTCA MO BONpOCaM, KOTOpble CTaBATCSA OT [/TaBHOrO CNOBa K 3aBUCU-
MOMY, CNy>aT Aans 60/see TOYHOrO, YeM C0BO, HasblBaHWs, AEVCTBUIA U UX MpU-
3HaKoB. B rnaronbHbIX CNOBOCOYETAHMSX [TAaBHOE C/I0BO BbIPXKEHO F1aro/ioM.

C y4eTOM M3M0XKEHHOTO, Fpynna c1oB, 0603HaYaloLWmMX AEACTBAE W YCIOBUS
ero ocyulectsnieHns (bygem eé o603HauaTb «[») Ha3bIBAETCS rNarofbHbLIM CI0BO-
COYeTaHveM.

B paboTe ncnonb3yem cneaytoLme ceoinctsa M.

CsolicTBo 1. [], B COOTBETCTBME C TEXHUYECKMMM Haykamu (ByaeM MX Hasbl-
BaTb «TEXHUYECKON HAYKOM») MOXET OCYLLECTBAATLCA TY, eCiu:

a) M3BECTHO Takoe TY, NpeaycMoTpeHHbIM C (HasHayeHnem) KOTOpOro ABAs-
€TCA OCYLLECTB/EHWE AaHHOTO [ nan

36



6) cywecTByeT (M3BECTHO TEXHWUYECKOW HAYKE) MHOXKECTBO TaKMX, TEXHUYe-
CKM OCYLLECTBUMbIX, [l, OfHOBPEMEHHOE BbINOJIHEHWE KOTOPbIX 3KBWBAIEHTHO
BbIMOJ/IHEHWIO faHHoro M.

MHoxecTso [l, OLHOBPEMEHHOE BbIMOSIHEHME KOTOPbLIX 3KBUBAIEHTHO Bbl-
NONHEHWIO fjaHHOro [ - 6yAem HasbiBaTb KOHKpeTusupyrowmmun . «[aHHoe» [,
COOTBETCTBEHHO, KOHKPETU3MPYEMbIM.

OTHOLLEHNE MeXJY KOHKPETU3MPYEMbIM WM KOHKpeTusupyrowumn [, 6yaem
HasblBaTb KOHKpeTu3aumein. Ecnm konmnyecTso [ B cocTaBe KOHKpeTU3upyowmx [
0603HauUTbL N, TOrA4a KOHKPeTM3aLMI0 MOXHO XapakTepu3oBaTb BbipaXeHueMm kK =

1: n. KoHkpeTtusauynto, korga k< +,; (n>2), bygem HasblBaTb AeTa/n3a-
2

uven [.

CsolicTBo 2. Cpean MHOXecTBa [, MMetoT MeCTO Takue, OyaeM ux HasblBaTb
YCNOBHbIMW, KOTOPble MOTYT TEXTHUYECKN OCYLLECTBAATLCS TOMbKO MpY YCN0BUU
MX OJHOBPEMEHHOTO BbIMOMHEHWS B cocTaBe Apyrux [. Mpuyem, cocTaB aTux
«APYrX» AN KaXKA0ro YCI0BHOTO [ TEXHUYECKOI HayKe N3BECTEH.

MocnefHWM CBOVICTBOM Mbl 0OPaTUAM BHUMaHWE Ha YCOBHbIe [l 1 nokasaam
BO3MOXHOCTb MX Mpeobpa3oBaHns BO MHOXeCTBO [, . VTak, ycnoBHble [, cornacHo
CBOWACTBY 2, MOTFyT 6bITb MpeAcTaBieHbl MHOXecTBoM [. [ocnegHuwe, cornacHo
CBOWCTBY 1, MOTYT 6bITb KOHKPETU3MPOBAHDI.

KOHKpeTu3npyemoe 1 COOTBETCTBYHOLLEE eMYy MHOXECTBO KOHKPETU3UPYHO-
wux [, 6yaemM HasblBaTb BapMaHTOM KOHKPeTU3aLmmn (KOHKpeTusnpyemoro) .

Jonyctum, Mbl 3HaeM 414 Kaxaoro [ sce BapuaHTbl €ro KOHKpeTusaumm. To-
raa ans nto6oro [, Mbl MOXeM BblIGpPaTb OAWH U3 HUX. 306pa3um ero B TabMYHOM
BUe (YUMCNO KOHKPeTUsMpyoLWwmx [l B cOCTaBe BapuaHTOB 37eCb U HWXKe Bblbupa-
€TCS NPOM3BOSIbHO):

1 (4)
1.1 | 12

[ns KaKAoro KoOHKpetmsmpytowero [, - [, ykasaHHOro BO BTOPON CTPOUKe
TabnmLbl, MOXHO BblOpaTb COOTBETCTBYHOLLMIA eMY BapuaHT KOHKpeTusauun. Cae-
NlaeM 3TO U AOCTPOUM Tabnmuy (4) Tak, UTOObl KaXKA0€e 3KBUBaNEHTHOE MHOXECTBO
KOHKpeTusvpytoLwmx [l pacnonarasoch nof COOTBETCTBYIOLMUM eMY KOHKPeTU3u-
pyembIM. [ony4ynm:

1
11 12 ®)
111 | 112 [ 121 [ 122 ] 123

AHaNornyHo, ana Kaxagoro [ nocnegHeli CTPOUKM Mbl MOXKEM BbIGpaTh CO-
OTBETCTBYHOLLYE BapMaHTbl KOHKPETM3aLumn 1 NoACTaBUTL ero B Tabnuuy (5) — no-
NYYUM YETBEPTYHO CTPOYKY Tabnumubl U T. 4., 40 Nofy4veHus [, KOTopble B COBpe-
MEHHOIN TEXHWYECKOI HayKe He KOHKPETU3VUPYHOT WK , AanbHenLlas KOHKPeTU3a-
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LSt KOTOPbIX B aHHOM NpoeKTe HelenecoobpasHa K nepsbiM oTHOCATCA [, 6yaem
MX Ha3blBaTb MPOCTbIMU, KOTOPbIE OCYLLECTBAAKTCA NPOCTbIMU TY - TOKapHbIMY,
(hpesepHbIMK, OTAIMTLIMU U Ap. U3genuamn. Ko BTOpbIM MOrYT OTHOCUTLCA Takue,
KOTOpble OCYLLECTBNATCA 60/1ee CNOXKHBLIMW, HO PaHee CNPOEKTUPOBaHHbIMU TY,
Hanpumep, BEHTWUIAMU, 3aABMXKKAMK, Hacocamu 1 ap..

Hwxe, rosopst 0 NPoeKTNpPoBaHUM TY, Mbl 6yAemM UMeTb B BUAY MPOEKTMPO-
BaHWe, Ha 6ase 33aHHOro HasHaveHus TY, COOTBETCTBYIOLMX BApUaHTOB TEXHO-
NOTNYECKOro MPOLecca U ero KOHCTPYKLUN.

Tabnuua (5) ABnseTcA NPUMepPOM nNpeACTaBNeHUs OnucaHus npoekta TY.
370 cnegyeT u3 cnegyrowero. OTANYMTENbHBIMU NPU3HAKaMK OMMCaHWS MPOeKTa
ABNAKOTCS (B AaHHOM C/ly4ae, Korga npegycMoTpeHo ogHo C) onpegeneHue npegy-
CMOTPEHHOI0 HasHayeHMst TY, COOTBETCTBYHOLMX TEXHOIOMMYECKOrO MpoLecca U
ero KOHCTpyKuun. Bce aTu npusHakn onpeaenatotes u B Tabnuue (5): B Heil npu-
BOAMTCS NPeayCMOTPeHHOe LieneBoe [, 3KBMBaIEHTHOE LiefieBbIM C 1 Ha3HaYeHMIo
npoekTypyemoro TY, TexXHOMOrn4yecknii npouecc (pabota) — B BUAE MHOXECTBA
NpPeaycMOTPeHHbIX [l BCeX YPOBHeEW KOHKPETU3aLMM 1 COOTBETCTBYIOLLAA KOHCT-
pyKumst TY BCex YpPOBHel KOHKpeTusaumu. FocnegHss NpuBOAMTCA B COCTaBe
onucaHuii [I. OTMeTuM, uTo Tabnuua suga (5) o6peTaeT KOHKPETHbIA CMbICA TOMb-
KO, €ec/M WUCMOoMb3yeMbiM B Heil 0603HayeHusM [, nocTaBfieHbl B COOTBETCTBUE
COOTBETCTBYHOLLME NX OMUCAHMS.

Tabnuuy Buga (5), NOMyYeHHY NPW NPOeKTUpoBaHUU TY 6ydem Ha3biBaTb
TabMMYHbIM OMNMcaHWs MPoeKkTUpyemMoro TY. CTpoyku B Hell OGydem HasblBaTb
YPOBHSMMU NMPOEKTMPOBAHMS.

Hwxe 3aiiMemcst M3roTOBEHWEM aNITOPUTMa COCTaBMIEHMA Tab/IMYHOMO OMK-
CaHMsi MPOEKTMPYeMOro TY ¢ MHgopMaLMein 0 COOTBETCTBUM OMUCAHWUIA UCNOSb-
3yembIx [ 1 nx 0603HayYeHnii. OTMETUM, UTO B AaHHOM U3M10XeHWUM [ 1 onucaHne
[ — NOHATUS 3KBUBAIEHTHbIE

UT00bl COCTaBUTb TabAMYHOE OMMCaHWe NPOEKTUPYEMOro TY, HYXHO onpe-
[enuTb Bce Tpebyemble [ 1 pacCcTaBUTb MX 0603Ha4eHns B Tabnuue Buga (5) B co-
OTBETCTBYHOLLEM MOPsAKe. HKe 3Ta 3agada pellaeTcs onpeaeneHnem mx (4) o6o-
3HaYeHUI, aHaNOMMYHbIX 0603HaYeHMAM B YKasaHHON Tabauue, rae Kaxgoe 060-
3HayeHMne OnpefensieT ¥ COOTBETCTBYHOLLEE OnucaHne [, 1 ero OTHOLLEHME K gpy-
rMM B cocTaBe Tabnuupl.

Kak oTMevanoch, And KaXaoro TeXHUYeCcKn ocyulectsmmoro [ (Kpome npo-
CTOr0) TEXHWYECKON Hayke M3BECTHbI BapuaHTbl €r0 KOHKPEeTM3auuu, Hanpumep,
BUA:

33 (6)
a7 | a5 | ... | mo9
rae ,ﬂ,33 — 0003HAYaeT r1arosibHOE CI0BOCOYETaHNE — ONMucaHme

KOHKpeTusupyemoro A; A7, A5, ..., 19 0603Ha4al0T rnaHosbHble CN0BOCO-
yeTaHUA - ONUCcaHUs KOHKpeTU3upyowmx .
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JonycTtum, 4TO Takue 0603HAYEHMs MCMONb3YIOTCS ANs 0603HAUYEHMST HEKO-
TOPOro MHOXXECTBE TNaro/ibHbIX C/0BOCOYETaHUIA — onucaHuii [. byaem Takoe
MHO>XECTBO Ha3blBaTb 61MGIMOTEKOI onucaHuii .

Hwxe npuBognTCcs 06LLMIA BUA BapuaHTa KOHKpeTusaumm J;

N ()
N1 | N2 | ... | NMN

roe M(N) o603Ha4aeT NopsAKOBbIA HOMEP MOCNEAHEr0 KOHKpeTU3upytoLLero [,

MycTb 3aaaHo uenesoe [. JonycTuM, NS HEro ecThb CBOV BapuaHT KOHKPETH-
3auum [, 3anvcaHHbIin B BUAE:

013 (8)
a5 | o3 | ... | par

Mpeobpasyem (7) K Buay, skBMBaneHTHOMY (8). [ns 3TOoro (yumTbiBasi, 4To
[13 — 0603Ha4eHne Lenesoro ) npuHumaem, N = 1 1 noacrasnsem B (7). Mony-
ynm:

1
11 [ 12 [ ... [ M@ 9)

MbI nosilyunnu nHble 0603HadYeHns [, No cpaBHEHMIO C BAPUAHTOM KOHKPETY-
3aumn (8). Kak oTmedanocb, 0603HauyeHUs , NpuBefeHHbIe B (8), MCMOMb3YOTCA
4na o603HaveHus [ B 6ubnmoTeke nx onucaHuii. OBo3HauYeHWs, NpuBeSEHHbIE B
Tabnumue (9) 6yaem 1UCnonb3oBaTh 415 NPOEKTUPOBAHUA KOHKPETHOTO TY 1 Hasbl-
BaTb MPOEKTHLIMM.

OfHO3Ha4yHOe COOTBETCTBME OGUOAMOTEUHBbIX M MPOEKTHLIX 0603HaYeHuin [
0TO6pasvm Tabnuueid, NoNyYeHHOI cpaBHeHNeM Tabauy, (8) u (9):

1 11 |12 | .. ] 1M()
013 | 025 | A3 | ... | Al7

(10)

MpeanonoXmnm, YTo KOHKpeTusauua [, , npeacTaBneHHas Tabnuuei (9) aens-
€TCA OKOHYaTeNbHOW. DTO MOXET ObITb, Hanpumep, ecnn [, yKasaHHble BO BTOPOiA
CTPOYKe Tabnuubl — npocTble. Torga Tabnuupl (9) u (10) BMecTe ¢ onncaHnem 060-
3HaUeHHbIX B HUX [l NpeACTaBNsAOT CO60I MCKOMOe Tab/MYHOe OnucaHue Npoek-
Tpyemoro TY ¢ MH(opmaLMeil 0 COOTBETCTBUM ONUCaHWiA [, 1 nx 0603HaYEHWIA.

Tenepb NpeanonoXmMm, 4To [, BTOPOro YPOBHS MPOEKTUPOBaHUS, NpUBeeH-
Hble B Tabnuue (9), MMEHT Kaxgoe CBOI BapuaHT KOHKpPeTM3aumun. Mpogomkinm
npoeKkTMpoBaHwue. Tabnmuy (9) Ha30BEM — TabNUYHBIM ONWCAHKS NPOEKTUPYEMOTO
TY BTOPOro ypoBHSI NPOEKTMPOBAHYS.

JonycTum, 4To YNoMsAHyTble BapuaHTbl KOHKPETM3aLMN UMEOT BUS;
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0125 n17 (11)

13
023 4l .. | o8 05 [p14] ... |pi1e| [p24[n1s] ... [ 406

[ns Kakgoro nprMBeeHHOro BapuaHTa KOHKPETU3aLmMmn npeobpasyem obLnii
BUJ BapuaHTa KOHKpeTusauum [ (7). Mpu aTom «N» AN KaKA0ro KOHKPETU3N-
pyemoro [ npucBavBaem €ro nNpoeKTHoe 0603HayYeHne — MNPUCBOEHHOE emy B (9).
Monyyum:

1.1 1.2
111112 ... | 1.1.M(L1) 1.21 [ 122 | ... [12.M(1.2)
1.M(1)

LML 1M@).2 [ ... | 1.M@D).M[1.M(1)] (12)

MoacTaBym nocnefHWe BapuaHTbl KOHKpeTM3auum [, B (9), coBmelLasn auei-
K Tabnuu, cogepkaline ofHOMMEHHble 0603HaYeHUst KOHKpeTu3npyoLwmx (B (9))
N KOHKpeTu3npyembix (B (12)) 4. Monyuum TabamuHoe onnucaHue NpoekTnpyemMoro
TY TpeTbero ypoBHs NpoeKTUPOBaHUS:

1

1.1 1.2

111122 . [11M@) (121122 ... [12M12) | ... (13)
MocneaHo0 TabmnLy MOXXHO 3anmcaTb NpoLLe:

1

N.1 N.2 ... N.M(N)

N.1[N.2[ . [N.M(N) NA[N.2[.. INM(N) | ... IN.1[N.2]... [N.M(N) (14)

B Heli gelicTByeT MpaBMO: B KaXKAOW svelike Tabnuupl N CTaHOBUTCS paB-
HbIM 0603HA4YeHNIO, KOTOPOE MOMYYUTCA MOCne MOCcnefoBaTelbHOW MOACTaHOBKM
CBEpPXY-BHU3, B Mnpefenax Kaxgoro o6Llero cronbuka Tabnmubl, BMECTO HUMXKe-
crosLlero N BbILECTOALWET0 0603HAYEHMS.

TabnnyHoe onucaHue MPOEKTUPYEMOro TY TPETbero ypoBHA MPOEKTUPOBaA-
HWSt JO/HKHO 6bITb JOMOIHEHO Tabnmuamy COOTBETCTBUSA 0603HaYeHwin [, aHano-
rmyHoii Tabnmue (10). 3pecb He Byaem 3TMM 3aHMMaTLCS, TaK Kak C airOpUuTMOM
MOCTPOEHMSI  Mbl MO3HAKOMWAMCL Bbile. OTMETUM NULWb, YTO A1 MOCTPOEHMS
nocnefHUX Ucnosnb3yrotea Tabnuusl (11) u (12).

[JanbHelillee NpoeKTUPOBaHME OCYLLECTBASETCS aHaNOrMuHbIM 06pasom [0
3aBepLUeHNs KOHKpeTusauum [, MofenvpyemMbix B NPOeEKTe.

Mony4YeHHbIN anropuTM COCTaBNEHWA TabNNMYHOTO OMMCaHWS NPOEKTUPYEMO-
ro TY ¢ Tabnunuein COOTBETCTBMS MPOEKTHBIX U BUBANOTEYHbIX 0603HaYeHW [ Hu-
e npeAcTaBumM B 60s1ee ynopsfoHeHHOM BUE.
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1. [aHo:

- [ (cocTtosiHme TY), Hanpumep, [33, 4N1s OCYLLECTB/IEHNS KOTOPOro Tpeby-
€TCH U3roTOBUTL MPOEKT TY;

- 6ubnunoTteka onucaHmin ;

- Kaxzgomy [l nocTtas/fieHbl B COOTBETCTBYUE:

- ero o6o3HayeHue, Hanpumep, A1 (| npuHagneXxut 06nacTu 3HauyeHuli Ha-
TYpa/ibHbIX YKCeN) 1

- BCe BapuaHTbl UX KOHKpeTM3aLum.

2. N=1.

3. BblbrpaemM 13 UCXOAHbIX AaHHbIX BapuaHT KOHKpeTusauun ana A33 - ¢
6161MoTEUYHBbIMI 0603HaUYEHNUAMM [,

4. CTpovM BapuaHT KOHKpeTusauum [33 ¢ npoeKTHbIMU 0603HAYEHUAMM
[ - ¢ nomoLLbto ero o6Luero B1ga - nonyvyaeM TabnnyYHoe onmcaHve NpoekTupye-
Moro TY BTOPOro ypoBHS NPOEKTUPOBaHUA.

5. CpaBHMBaeM  BapuaHTbl KOHKpeTu3auunm [O33 ¢ 6UOAMOTeYHbIMU ©
MPOEKTHbIMN 0603HaYeHMAMK [, NoNyYeHHble No NyHKTam 3 u 4. Ctpomum Tabnu-
Ly COOTBETCTBMS BUONMOTEYHBIX 1 NPOEKTHLIX 0603Ha4YeHnn [,

6. Y=2

7. Ecnu xoTd 6bl Ang ogHoro [ nocnefHero ypoBHS MPOEKTMPOBaHUSA ecTb
BapuaHT ero KOHKpeTu3auum, Torga:

8. Ana kaxgoro [ nocnefHero ypoBHA MPOEKTUPOBAHWUS TabsMYHOro onu-
CaHUA NPOeKTMpyeMoro TY BbIMO/HSAEM ClefytoLLee:

8.1. Ecnun ecTb BapuaHT KOHKpeTu3aumm [, Torga:

8.2. BblbupaeM BapuaHT KOHKpeTu3auum [ ¢ GubnnoTeyHbIMU 0603HaYEHNSA-
Mn [1;

8.3. MNpeobpasyem 06LIMIA BUA BapuaHTa KOHKpeTusauum [ - Bmecto N 3anu-
CblBaeM 0603HayeHue JaHHoro [l B TabAMYHOM onucaHum npoekTupyemoro TY. B
pesy/nbTaTe Nofy4aemM BapuaHT KOHKpeTu3auum L. ¢ nx NpoekTHbIMKU 0603Hauve-
HUAMUA;

8.4. CpaBHMBaeM BapuaHTbl KOHKpeTu3auum [, ¢ 6ubIMOTeYHbIMM 1 NPOEKT-
HbIMW 0603HaYeHMAMY [, NoflyydeHHble no n. 8.2 1 8.3 1 cTpoum TabnuLy COOTBET-
CTBUSA 6MBMOTEUHbIX U MPOEKTHLIX 0603HaYeHWA [,

9. [HocTpavBaem TabnmMyHOe onucaHue MpoekTMpyemoro TY BapuaHTamu
KOHKpeTu3auun [l ¢ ux NpoeKTHbIMKU 0603HaYeHUAMU. TonyyaeM TabnuyHoe onu-
caHWe npoekTupyemoro TY 04epefHOro YpPOBHS MPOEKTUPOBAHWUSA W, B 06LLEM
cnydae, Tabnuupbl COOTBETCTBUS MPOEKTHBIX U BMBNNOTEUHbIX 0603HaYeHN [,

10.Y=Y +1

11. Mpopgomkaem c . 7.

3ak/noyeHve
1. PaboTa OTHOCUTCS K MPOEKTUPOBaHWIO TY, NOSE3HOE NCMO/b30BaHNE KO-
TOPbIX MOXHO MPEeACTaBUTb MHOXECTBOM MPefyCMOTPEHHbIX COCTOSIHWIA 1 nepe-
XO[0B.
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2. CocTosiHME OonpeaenseT, BapuaHTbl TEXHOMOMMYECKOro npouecca (paboTbl)
TY, Heob6X0oAuMble ANA €ro OCYLLECTBEHWS, MOCNELHVE ONPeLensioT BapuaHTbl
ero KOHCTPYKUMW, HeobXoAuMble ANs MX OCYLLECTB/EHWS, CNefoBaTenbHO, COo-
CTOSHME ONpeaensieT BapuaHTbl KOHCTPYKUMK TY, HeobxoauMble A1 ero ocyle-
CTB/IEHNS.

3. CnpoekTtuposaTb TY, 3T0 3HAYUT CNPOEKTMPOBATL Takoe TY, KOTOpoe, By-
[y4n cnocobHbIM NpebbiBaTb B Nt060M 13 npegycmoTpeHHbIX C u M, Bcerga npe-
6bIBAET B O4HOM U3 HUX.

4. Ecnm npegnonoXutb, 4TO UMEETCA MHOXECTBO OMUCAHWIA BCEX, TEXHMYE-
CKW OCYLLLECTBUMbIX, JEACTBUIA N YCNOBWIA X OCYLLECTB/IEHMS a TaKXKe MHOXECT-
BO BapWaHTOB VX KOHKpeTU3auuuW, Torha NpuvBedeHHbIA B paboTe anroputM ABAs-
eTCs &/ITOPUTMOM MPOEKTUPOBAHKS BCEX BO3MOXHbLIX BapuaHTOB TY 4/1s ocyLe-
CTB/IEHWS NHOBOr0 HasHayeHus. 3[ecb MMEEeTCA B BUAY Takoe MPOEKTUPOBaHue,
pe3ynbTaToM KOTOPOro MOryT 6bITb NPOEKTbI TEXHONOMMYECKMX NPOLECCOB U KOH-
CTPYKUMIA TY [/15 OCYLLECTBNEHNS 38aHHbIX Ha3HaYeHWIA.

5. MNpuBeAeHHbLIN anropnTM MOXeT BblTb MCMO/b30BaH /15 «PYYHOro» 1 aB-
TOMAaTU3MPOBAHHOT O MPOEKTUPOBaHNA C YKa3aHHbIMMW OF PaHUYEHUAMM.

Cnucok nuTepatypbl: O MOJENMPOBaHWUM OMepaTUBHOMO YMPaBieHNs TEXHUYECKUMU YCTPOCTBaMU.
W.A. VBaxHeHKo, T.H. BaxHeHKO. BeCTHUK HauuOHanbHOro TexHU4eckoro yHuaepcuteta XI. Coéop-
HUK Hay4HbIX paboT. TeMaTUUeCKWii BbIMYCK «XUMUS, XMMUYECKasA TEXHOMOTUA U 3KONOrna». — Xapb-
KoB: HTY «XTMW». 2003. Ne 17.

MocTynuna B peakonnernio 16.09.06.

YK 621.926.086
A.B. AHUNDEPOB, KaHf. TeXH. HayK

SKCMNEPUMEHTAJIbHOE NCCNIEAOBAHWE MOBEAEHNA
MHOIMOMACCHOW CUCTEMbI BHY TPV KAMEPBI C
BEPTVKAJIbHbIM HAMPABJIEHVEM BUBPALIN

MpuBefeHi pesynbTaTy ONpaLoBaHHA BOX METOAVK eKCNEPUMEHTASIbHOrO AOCNIAKEHHSA NOBEAiHKMN
6araTomMacoBoi BibpoyaapHOi CUCTEMM, 3aCHOBaHI Ha BUKOPUCTaHHI TEH30MeTpiT Ta 3anucy i
KOMITHOTEPHOI 06PO6KYM LLIYMOBUX CUFHANIOrPam.

The results of working off two methods of experimental research of conduct are resulted manymass

vibroimpact systems, based on the use of tenzosensors and magnetic record of sound with signal pro-
cessing by computer.
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