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POBOTU3NPOBAHHOE YCTPOWUCTBO AN B3AUMOJENCTBUA C
YKYNOPOYHbLIMW CPEACTBAMA

OBJIACTb TEXHUKW

[001] [daHHoe TexHu4eckoe peLleHne, B obLemM, OTHOCUTCS K 06nacTn NPOMbILLNEHHBLIX
poboTtoB, a Gonee KOHKPETHO K poBOoTU3MPOBaHHOMY YCTPOWCTBY ANSA UIbATUS,

YCTaHOBKM N 3aMeHbl YKYNOPOYHOro cpeactaa OyThbInKu.
YPOBEHb TEXHUKW

[002] B HacTosiwee Bpemsi HabuparoT nonynspHOCTb POBOTUBNPOBAHHbIE CUCTEMBI
obcnyxmBanHms KITMEHTOB, B 4YaCTHOCTU pobOTN3NPOBaHHbIE CUCTEMBI,
npefHasHa4YeHHble AN MNPUroTOBMEHMA WM PO3NMBa  HaMUTKOB,  Hanpumep,
poboTmnampoBaHHble ©Gapbl.  [puHumMn  paboTel Takmx ©GapoB 3akno4aeTcsa B
NCNONb30BaHNN POBOTU3NPOBAHHOIO MaHUNynsaTopa ANS NPOLEeCcCOB NPUroTOBNEHNS U
pO3nMBa HanUTKOB, OAHAKO AN ObICTPON U KOPPEKTHOM paboThl aBTOHOMHOro Gapa B
uenom, TpebyeTca BbINOMHEHME psga YCcrnoBuh wunm obecnedeHne Takux ©Oapos
BCMOMOraTesnbHbIMM YCTPOWUCTBaMK, MNpefHasHa4YeHHbIMWU AN aBToMarmsaumMm BCex
NpOLECCOoB, CBA3a@HHbIX C MPUrOTOBIEHWEM, Nodadven, po3nMBOM HanuUTKoB. Hanpumep,
B HEKOTOPbIX PasHOBUAHOCTAX POBOTM3MpPOBaHHLIX BapoB, ANA YCKOPEHUs npoluecca
MPUrOTOBIEHNA N PO3NMBA HAMUTKOB, MCMOMb3YHOT KOHBEWEPHYHO NEHTY, BAOSb KOTOPOW
pacnonaraeTca MHOXeCTBO POBOTU3NPOBAHHBIX MaHUMyNATOPOB, KaXAbI U3 KOTOPbIX
OTBEYaeT 3a onpefeneHHbIA Noanpouecc B eAWMHOM npouecce MNPUroTOBNEHUS U
po3nuBa HanUTKoB. B cutyauusx, korga tpedyeTca onepaumsa po3nmea HEKOTOPbIX BUAOB
HanUTKOB, KOTOpble 00nagarT  yKynopouHbiMM  CPEeACTBamMM,  UCMONb3YHOTCA
BCMOMOraTesbHble aBTOMaTU3MPOBaHHbLIE YCTPOUCTBA, Takme Kak SneKTpOoLUTOMNopsbl.
Passutne Takoro poga yCTPOMUCTB OKasbiBaeT CyLECTBEHHOE BMMSHME Ha
NPON3BOAUTENBHOCTb U CKOPOCTL 00paboTkm 3akasos B pobOTU3NPOBaHHbLIX Bapax.
[003] W3 ypOBHS TEXHUKM M3BECTHA MHTEPaKTUBHas poboTM3MpOoBaHHas CTaHUMsa ans
MNPUrOTOBIEHNA N BblAAYM HaNUTKOB, packpbitas B nateHte RU 2672971 C2 (PATTN,
KAPNNO o®oWUITUIMMO), onybn. 21.11.2018. YkasaHHaa cTtaHumMa npefHasHadeHa ang
aBTOMaTU3NPOBAHHOIO MpoLecca NPUroToBNEHUA U Po3nuBa HanuTKoB. Tpebyemble
WHrpeaneHTbl (ByTbINKN C XWAKOCTBI) B Takom Hape pacnonararoTCa BBEPX AHOM B
Aepxxatenax, pacnofioXeHHbIX B 3apaHee onpepeneHHblx mectax. Kaxpas OyTbinka
npucoeanHeHa K MEPHOW 3aBWXKKe, KOTopas Npu nepeknoyYeHnn obecneymBaeT BbinycK
PUKCMPOBAHHOIO KONM4YecTBa Tpebyemom XXNAKOCTU NOL CUMON TSXKECTW.
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[004] AHanornyHble MexaHW3Mbl, OCHOBaHHble Ha MpPUHUMMNE  pacrnonoXeHUs
HeobxoAuMbIX OyTbIIOK C HanuMTKaMM B 3apaHee OnpefdenieHHblX 30Hax C
YyCTaHOBMEHHbIMM BMECTO KpbIleK W NpoboK posartopamy ANA B3aWMOLEUCTBUS C
yKkasaHHbIMW DyTbINIKaMm, UCNONb3YHTCA U B Apyrix Bapax (cMm., Hanpumep, Bionic Bar,
poboT BapmeH Ha Base Arduino Mega n ap.)

[005] OpaHako, NCNonb3oBaHWE TaKMX PELLEHMIA HE NO3BONAET 06eCneuYnTb BbINONHEHNE
YCNOBWU XpaHEHNS AN HEKOTOPbIX BUAOB HAMNMUTKOB, HAaNpuUMep, BMHA, T.K. 403aTOpPbl HE
obecneunBaroT nNpeaoTBpaLLEHME KOHTaKTa KUCropoga € coaepXumbiM OyTbinku. Kak
N3BECTHO, KOHTaKT BUHA C KUCNOPOAOM narybHO BNnSET Ha BKYCOBbIE Ka4ecTBa 1 apomaTt
BMHA, YTO SBMNSETCH HEAOoNnyCTUMbIM MPU PO3nnBe AOPOrMX COPTOB B pecTtopaHax u
BGapax. Kpome TOro, AnuUTENbHOE XPaHEHME BUHHbIX OyTbINOK MNpPU  KOMHAaTHOW
Temnepatype, a TakKke BO3L4EUCTBME OCBELLEHUA (KaK COSMIHEYHOro, Tak W
NCKYCCTBEHHOTO), TaKKe MOXET UCMOPTUTL BKYCOBbIE Ka4yecTBa NpogyKTa.

[006] U3 ypoBHSA TexHuMKM Takke m3BecTeH BuHHbIM #©Gap «CyberDog» ¢
poBOTM3NPOBaAHHLIM OBCYKMBaHMEM Ha OCHOBE POBOTU3MPOBAHHOIO MaHUNynsaTopa ot
komnaHmm Kuka Robotics goctynHbin no ccbinke: https://www.cyber-dog.cz/en. [ns
BbINOSTHEHNA onepaumm po3nunea BMHa U3 ByTbINKM pOBOTU3MPOBAHHOMY MaHUMYyNATOPY
HeobXxoAMMO MOAHECTU ByTbINKY K 3NEKTPOLUTONOpY ANA €e OTKPbITUS, NepeMecTUTb
OTKPbITYO OyTbINKy K obnactn pacnonoxeHua npobok u kKanneynoButenew, HageTb
KanneynosuTenb, NPUCTYNUTbL K onepauuMmM po3nuea, BepHyTb OyTbinky B obnacTb
pacnonoxeHna npobok W kanneynoBuTenerM U OCYLEeCTBUTbL Onepauuio  no
3aKkynopmBaHuio OyTbINKKM, COBepllass Npyv STOM CreAyrolmMe [EeUCTBUS: CHSATUE
Kanneynosutenss C OyTbIIKW, pacrnonoXeHWe KanneynoBuTens B MEeCTe XpaHeHus,
3akynopmeaHue ByTbINKK BPEMEHHOM NPOBKON, pasmeLleHne ByTbINKN B 30HE XpaHEHWS,
npeaHas3Ha4YeHHOM ANA XPaHEeHNSA MCNONb3YEMOrO TUNa XUAKOCTU B DyThInKe.

[007] HepocTtaTkoOM Takoro pelleHuUs $BNSeTCa TO, 4YTO onepauum  U3bATUS,
3aKyrnopmBaHus, 3ameHbl BpPEeMEHHOM npobkn wu/unu kanneynosutensa (gosaropa)
BbINOSTHAOTCA CaMUM POBOTU3NPOBAHHLIM MaHUMYNATOPOM, NMPU STOM Ha COBEpPLUEHNE
onepaumm NoO CHATUIO, TMEpPEMELLEHMIO CHATOrO  YKYNMOpPOYHOro Cpeactea B
NpeAHas3Ha4YeHHY0 eMy 30HY XpaHeHUs, fanbHeunllee nepemeLleHme MaHunynaTopa K
30HE XpaHEeHWa YKYNOPOYHOro Cpeactsa APYroro Tuna M NOBTOPEHME onepaumi no
3aKynopmBaHuio ByTbINKN NPUBOANT K TOMY, YTO YBENMYMBAETCA BPEMS LMKNA po3nmea
N KONMYECTBO MaHUMNynaunn, HeoBxoaUMbIX A9 COBEPLUEHNS Onepauun po3nmea, YTo B

CBOIO OYEPEab CHKAET NPON3BOAUTESNLHOCTL BCEro Gapa B Lienom.



[008] O6wum HepocTaTKOM CyLLECTBYIOLMX PELUeHUA B AaHHOW obnactu saBnseTcs
OTCyTCTBME POBOTU3MPOBAHHBIX YCTPOMUCTB, NPefHa3Ha4YeHHbIX ANs aBTOMaTM4YecKoro
B3aUMOLENCTBMS  C  YKYMOPOYHbIM  CPEeACTBOM  OyTbINKM, B 4acCTHOCTW,
pOBOTU3NPOBAHHBLIX YCTPOWCTB, MNpPefHa3Ha4yeHHbIX ANA aBTOMaTUYECKOro M3bATUS,
YyCTaHOBKM U 3aMeHbI NPOBKK n/mnu kanneynoBuTensa B BUHHOW OyTbinke. Takke, Takoro
poga YCTPOUCTBO [AOMKHO obecneumBatb BO3MOXHOCTb B3aMMOAENCTBUSA C
YKYNMOPOYHbIMU CPELACTBAMM PasHbIX TUMOB, B TOM 4YMCME CO Crneumanm3npoBaHHbIMU
BMHHbIMM NpoBkamu, yaansowmMm BO34yX M3 OyTbINKM U yBENMYMBAIOLLMMM CPOK

XpaHeHns BUHa.
CYWHOCTb TEXHNYECKOIO PELUEHUA

[009] [daHHOoe TexHM4YecKkoe pelleHMe HanpaBfieHO Ha YyCTpaHeHWe HeaoCTaTKoB,
MNPUCYLLNX CYLLECTBYHOLLMM PELLEHNAM, N3BECTHBLIM U3 YPOBHS TEXHWUKW.

[0010] PelwweHnem TexHUYecKon npobnemMbl MMM TEXHUYECKOW 3ajadven sBnseTcsa
co3gaHve HOBOro poBOTU3MPOBAHHOIO YCTPOWCTBA ANA  aBTOMaTU3MPOBAHHOIO
B3aMMOLENCTBUSA C YKYNOPOUHbIMU CpeacTBamMu DyTbINKN.

[0011] TexHun4ecknm pesynbTaToM, NPOSBSIOWMMCS MPU PELLEHMM BbILLEYKA3aHHOW
3ajaym, saBngetca obecnedeHve apTomMaTM3aumMm  onepauuMi  B3aMMOZEUCTBUA C
YKYMNOPOYHBIM CPEeACTBOM OYTbISKM.

[0012] [ononHuTenbHbIM TEXHWUYECKUM Pe3yrbTaToM, NPOSBAAOWMMCSH MPU peLleHnn
BblLLIEYKA3aHHOW 3afa4n, ABNAETCA paclumpeHme apceHana TEXHNYECKNX CPeacTB.
[0013] YkasaHHble TEXHUYECKME pe3ynbTaThl 4OCTUraroTCca bnarogaps OCyLLECTBNEHUIO
pOBOTM3NPOBAHHOIO YCTPOWCTBA B3aNMOAENCTBUS C YKYNOPOYHBIM CPEACTBOM DyThINKNY,
COAEpPXKaLLEro CTOVKy, BHYTPW KOTOPOM pacnonaraeTcs KOHTPONep ynpasneHms, 1 Ha
KOTOPOW 3aKpenneHbl 3MEKTPOMEXAHUYECKMA MOAYNb JNMHENMHOTrO NEePEMELLEHNA U
3MNEKTPOMEXAHNYECKMIM MOBOPOTHBIA MOAYIb; NPW STOM 3M1EKTPOMEXAHNYECKMN MOAY b
NIMHEVHOTO MNEPEMELLEHUS COAEPKUT SMNEKTPOMEXAHUYECKMM MOAYSMb 3axBata WU
BbINOSIHEH C BO3MOXHOCTbIO 3axBaTa W yAEPKaHUs YKYMOPOYHOro Cpeactsa, U ero
nepemMeLLEHNS B BEPTUKAIBHOM NNOCKOCTU, SNEKTPOMEXaHUYECKNIA NOBOPOTHLIV MOAYb
coaepxut BapabaH 1 BbINOMHEH C BO3MOXHOCTbIO €ro BpaLUEHUS B rOPU3OHTaNbHON
nNnockocTn, npuyem BapabaH copepxmut cBODOAHYH 06nacTb, PaCMnONOXEHHYHO MOJ,
MOAyNeM 3axBaTta, B KOTOPOW pasmellaeTca OyTbinka, U a4erkn, npegHasHavYeHHble ANS
XPaHEHUS YKYNOPOYHbIX CPEACTB; KOHTPOMNEP ynpaBnieHNS BbINOSIHEH C BO3MOXHOCTbIO

nepefayn ynpaensOWMX CUrHaNOB 3MEeKTPOMEXaHWYECKOMY MOAYI  JIMHENHOrO



NepemMeLLeHns, 3NEKTPOMEXAHNMYECKOMY MOAYIO 3axBarta U 3NEeKTPOMEXaHNUYECKOMY
MOAYNHo NOBOpOTa

[0014] YkasaHHble TexHudeckne pesynbTatbl 0becneymBaroTCA BCEW COBOKYMHOCTLHO
CYLLLECTBEHHbIX MPU3HAKOB B pamMKax peanusaumm HasHavyeHWs. ONeMeHTbl U yanbl
yCTpOMUCTBa ANA B3aUMOLEUCTBUA C YKYNOPOYHbIMU CPeACTBaMu, XapakTepusyemble
COOTBETCTBYIOLUMMN CYLLECTBEHHbIMW MPU3HaKamMu, HaxOAATCH B KOHCTPYKTUBHOM
eAVHCTBE N (PYHKLUMOHaNbHO B3auMOCBA3aHbl. Bce anemeHTbl 1 yanbl yCTPonCcTBa Ans
BO3MOXHOCTW €ro akcnnyatauum obbeauHeHbl B eAuHoe u3genve u npu  ero
N3roTOBIEHUM COEAMHSATCA Mexay cobon cOopOYHBIMM OnepaLmsaIMm.

[0015] B HEKOTOPbIX BapuaHTax peanusaumm TEXHUYECKOro peLieHns
SNEKTPOMEXAHNYECKMMA MOAYIMb JNMHEWMHOTO MNEpPEeMELLUEHNSA MNpPeacTaBnseTr cobown
LIaroBbI ABuraTens C PeAyKTOPOM.

[0016] B HEKOTOPbIX BapuaHTax peanusaumm TEXHUYECKOro peLieHna
3NEKTPOMEXAHNYECKNM MOBOPOTHLIM MOAYNb NPeacTaBnseT cobom WwaroBbiv ABUraTenb
C NNaHeTapHbIM PeayKTOPOM.

[0017] B HEKOTOPbIX BapuaHTax peanusaumm TEXHUYECKOro peLleHns
SMNEKTPOMEXAHNYECKMA  MOAYMb  JIMHEMHOrO NepeMeLLeHns  COAEPXUT  TOPMO3,
NPEnSTCTBYHOLWMA €ro NepeMeLLEHMIO MPU OTKNFOYEHHOM MUTaHUK.

[0018]B HEKOTOpPbIX BapuaHTax peanusaymm TEXHNYECKOro peLeHna
3MNeKTPOMEXaHNYECKMM MOAYIb 3axBara BbINOSHEH B BUAE naparnnenbHoro saxsara
[0019]B HekoTOpbIX BapuaHTax peanuMsaumm TEeXHUYECKOro pelleHns OGapabaH
BbiNonHeH B Buae C-o6pasHoro konbla, CoaepaLlero S4enkm, npegHasHauveHHble 4ns

XPaHEHWS YKYNOpPOUYHbIX CPEACTB.
KPATKOE ONMUCAHUE YEPTEXEN

[0020]Mpu3HakM ©n npeumyLLlecTBa HacCTOAWEro TEXHUYECKOro peLueHUs CTaHyT
OYEBUAHBIMU U3 MPUBOAMMOrO HKE NMOAPOOHOro ONMCaHNA U NpunaraemMoro YepTexa,
Ha KOTOPOM:

[0021]Ha ®wur.1 nokasaH obwmn Bug pPoBOTUIMPOBAHHOIO YCTPOMUCTBA Ans

B3aUMOAENCTBUS C YKYNOPOYHbIMW CPEACTBaAMM.
noaPOBHOE OMNMNCAHUE

[0022] Kak nokasaHo Ha dur. 1 poboTnanpoBaHHOE yCTPOWUCTBO ANS B3aUMOAENCTBUSA C

yKkynopoudHeiMn cpeacteamm 100 copepxmut ctomky 110 Ha KOTOpOW 3akpensieHbl

3NEKTPOMEXAHNYECKNM MOAYIb NIMHENHOrO nepemMeLleHnsa 120 n snekTpoMexaHn4eCcKni
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Moaynb nosopoTta 140, npu atom BHyTpu cTouku 110 pacnonaraercsa KOHTponnep
ynpasneHna 170 (He nokasaH).

[0023] 3OnemeHTbl 3asBneHHoro poboTtuampoBaHHoro yctpouctea 100 dmKCUpyroTcs
Mexay cobor N HECYLLUMMWN SMEMEHTaMN KOHCTPYKLMK, C NMOMOLLBIO LUMPOKOrO ChekTpa
cOOpPOYHBLIX onepaumm, Hanpumep, CBUHYMBaHUS, COUNEHEHWS, CNaMKK, CKNENKU 1 4p., B
3aBMCMMOCTM OT Hambonee noaxoadaLero cnocoda KpenneHnsa SreMeHToB.

[0024] TlNop yKynopoO4YHbIM CPeaCTBOM B AAHHOM TEXHUYECKOM PeELLEHMM MOHUMAaeTCH
YKYNOPOYHOE CPeAcTBO, BCTaBNAEMOEe BHYTPb FOPMOBWHbI Tapbl, Takon Kak ByTbinka.
YKynopo4HbIM CPeACTBOM MOXET ABNATLCHA BpemMeHHas npobka, cneumanmampoBaHHas
BMHHasa npobka, yaanawowas Bo3ayx n3 bytbeinkn (ZOS npobka), kanneynosuTens U T.M.,
He orpaHNYMBasiCb.

[0025] Ctouka 110 moxeT ObITb BbINOMHEHA M3 MeTanna, YrnepogHoro nnacTtuka,
oprctekna wn T.N.,, He orpaHuymBascb. KoHCTpykums cTovkm obecnedmBaeT
nepnenaukynsapHoe pacnonoxenne mopynen 120 n 130, OTHOCUTENBHO ApPYyr Apyra,
npuyemMm moayne 120 pacnonaraetca BepTukanbHO, a Moaynb 130 ropusoHTansHo.
[0026] 3OnekTpoMexaHW4yeckMrn MOAYMb NMHEWHOro nepemelweHns 120 cogepxuT
anektpomexaHudeckm 3axeat 130 M BbINOMHEH C BO3MOXHOCTBIO MNEPEMELLEHNS
anekTpomexaHuyeckoro 3axesara 130 B BepTukansHoM HanpasneHnn. Mogyne 120 Takke
COAEPXKUT TOPMO3, MPENATCTBYIOLWMIA €ro NepeMeLLEeHNIO NPY OTKIKOYEHHOM MUTaHUN.
[0027] 3nekTpomMexaHn4yeckMn MoAyrnb NUHeWHoro nepemelleHmns 120 mMoxeT OblITb
BbINOSIHEH B BUAE, HAanNpuMep, LWaroBoro ABuratens C peayKTopoMm.

[0028] 3nekTtpomexaHudeckmn 3axeat 130 npeacraenser cobown, Hanpumep,
3NEKTPOMEXAHNYECKMM 32KMMHOW 3axBaT, TPEXTOYEYHbIA 3axBaT, napannenbHbIn
3axear M T.N., He orpaHnymBasck. MNMpuHumn paboTtel 3axeata 130 3akno4aeTcs B TOM,
4YTO 3axBaT COCTOMUT U3 rybokK, pacnonararomMxcs napannensHo ApYyr OTHOCUTENBHO
Apyra, Ha HanpaBnaowmx ponukax. [ns 3axeaTa, yaepxaHus W OThnycKaHua
YKYMOPOYHOro cpefcrea rybkm saxesata BbINOMHATCA C BO3MOXHOCTBIO NepeMeLLeHNs
nMbo B BCTPEYHbIX HanpaBneHuax (4pyr K apyry), nmbo B NpPOTMBOMOMOXHbIX
HanpaBneHuax (apyr oTHocuTenbHO apyra). CTeneHb 3axaTna rybkamu yKynopovHOro
CpeacTBa perynmpyeTcs KOHTPONNEPOM 3axaTuA. YKkasaHHbIN KOHTPONEP Kak npaBumo
pacnonaraetcsa BHyTpu moaynsa 130 m npeacraBnseT cobon, HanpuMmep, 3SHKOALEP,
YyCTaHOBIEHHbLIV Ha NPMBOAHOM MexaHname moaynsa 130 v T.n.

[0029] 3nekTpomexaHudeckmun moaynb nosopota 140 xxecTko coeamHeH ¢ HapabaHom
150 ©n BbINONHEH C BO3MOXHOCTBIO BpalleHus YykasaHHoro 6apabaHa 150 B

rOPU3OHTaNbHOW MIOCKOCTH.



[0030] 3nekTpomexaHundeckun moaynb nosopoTta 140 npeacrasnseT cobon, Hanpumep,
LaroBbIV ABUratens C nnaHeTapHsIM pegykropomM. bapaban 150 cogepxunt auenkm 160,
Hanpumep, 14 g4eek, KOTOpble NpeHa3HadYeHbl ANA XPaHEHUS YKYNOPOYHbIX CPeacTB
pasHbiXx TunoB. bapabaH 150 copgepxut ceobogHyto 06nacTb, NpefHasHaAYEeHHYO And
pasmeLLeHns ByTbeinku (cm. dur. 1), npuyem ceobogHaa obnactb obpasyet C-obpasHoe
konbuo (C-obpasHbi GapabaH), kyna GecnpenAaTCTBEHHO MOXET ObiTb pa3smelleHa
Oytbinka. Adenkmn 160 pacnonaratotcs Ha OapabaHe 150 Ha paBHOyAaneHHOM
PacCTOSAHUM OT LEHTpa BepTUMKanbHOM ocu cTomkm 110 Takum obpasom, 4TO npwu
onyckaHum moaynsa 120, ueHTp moaynsa 3axeata 130 pacnonaraeTtcs No LUEHTPY SYENKN
160, pacnonararoencsa B gaHHbIM MOMEHT BPEMEHU Nog ykaszaHHbim moaynem 130.
[0031] Auerkamm 160 MOryT SBnATLCSH, HaNPUMEpP, AYEUKW, NMPEAHAa3HAYEeHHbIE ANSA
XpaHeHUsT BpPEeMEHHbIX NpoboK, QyTnapbl, nNpeAHasHavyeHHble ANa  XpaHeHus
cneumanmampoBaHHbIX BUHHBLIX NPOBOK, yaanarowmMx BO3ayx U3 OyTbINKW, KOHTENHEPbI
ANA KanneynoBuTenenm un T.n.

[0032] KonTponnep ynpaeneHna 170 moxeT npeacraenate cobon npoueccop,
MukpokoHTponnep, [MJINC-mukpocxemy w  T.n. KoHTponnep ynpasnenna 170
npegHasHa4veH gnsa popMmpoBaHMa 1 nepegadm ynpasngaowmx curHanos mogynam 120,
130 1 140, a Takke BbINOMHEH C BO3MOXHOCTLI MPUHMMaTL yNpaBnsowme KoMaHabl OT
BHELUHUX KOHTponnepoB. Kpome TOro, KOHTPOMMep BbINOMIHEH C BO3MOXHOCTLHO
npeobpasoBaHns cUeHapueB B3aumogeuncteus yctponctea 100 € yKynopoOYHbIMM
cpeacTBaMm B rnocnenoBaTenibHOCTb Onepaunin, KoTopble peannayrotca mogynamm 120,
130 n 140. KoHTponnep 170 coegmHeH ¢ ykasaHHbiMu moaynamm 120, 130 n 140 yepes
Habop MHTEPEENCOB AN NOAKINIOYEHNS MOAYNEN.

[0033]Yctporicteo 100 wmcnonb3yetcs B poboTuampoBaHHbIx  Bapax  ans
aBTOMaTUYECKOrO B3aUMOLENCTBMS C YKYNMOPOUYHbIMU CpeacTBamMm ByThbInKn. YCTPOMUCTBO
100 npepHasHa4yeHo Ans aBTOMaTUYECKOro B3aMMOAENCTBUA C OTKPbITbIMU ByTbinkamm
unn  ByTbiNkamn, 3aKynopeHHbIMA  BPEeMEHHbIMWM  NpobkamMK,  KanneynoBuTENAMN,
cneyumanmampoBaHHbIMA BUHHBIMW NpOBKaMu, yaansarowmmm Bo3ayX U3 OyTeIKN U T.4.,
obecneunBas MX Hagnexawee XxpaHeHue B OQHOM MECTE M BO3MOXHOCTb Bblibopa
pasHbIX TUMOB YKYMOPOYHbLIX CPEACTB Ans ycTaHoBkM. OCHOBHOWM NpuHUMN paboThbl
yctpouctea 100 3akntoyaetcs B TOM, 4TO B cBODOAHOM obnacTtuy, pacnonararollencs
mexay aderkammn 160 Bapabana 150, pasmelwaetca ByTbinka Takum obpasom, 4ToObI
mMoaynb 130 Haxoguncs Hag yKynopoudHbIM CpeacTBOM OyTbinku. B kauectBe OyTbinkm
MOXET MUCMOoMb30BaTbCA BUHHASA DyTbinka, O4HaKo BapuaHTbl peanusaymm TEXHUYECKOro

PeLlEeHNs He OrpaHNYeHbl TONMBKO 3TUM MPUMEPOM U MOXET ObITb MCMONb30BaH NobOon
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TVN OYTbINKM C YKYNOPOYHbIM CPEACTBOM, YCTaHaBNMBaEMbIM B FOPSIOBMHY YKa3aHHOMU
OyTbinkn. bByTbiNnky B ykasaHHOW 06nactm MOXET pasMellatb, Hanpumep,
pPOBOTU3MPOBAHHBLI MAHUMNYNSATOP.

[0034] NMocne onpegeneHns Toro, YTo ByTbiNKa C YKYNOPOYHbIM CPEACTBOM pasMeLLeHa
B cBOBOAHOW obnacTu, npomcxoaut Tpebyemasa onepauns B3aMMoaeuncTemsa (CueHapui
B3aUMOAENCTBMSA) C YKynoOpOudHbIM cpeacteoM. CueHapnaMmn B3aMMOAEWCTBUSA MOTYT
ABNATLCA, Hanpumep: 1) cueHapu 3ameHbl BPEMEHHOM NpobKu/KanneynoButens Ha
KanneynoBuUTENb/BPEMEHHYIO NPOBKY; 2) cLueHapuin 3aKkynopmBaHmns By ThINKM BPEMEHHON
nNpobkon (CueHapun yCTaHOBKN BPEMEHHOW Npobku B ByTbinky); 3) cUeHapUn U3bATUSA
BpeMeHHOM npobkun, Haxoasawenca B OyTeinke. B kayecTBe cueHapueB B3aMMOLENCTBUSA
npeacTaBneHbl Hanbonee HeobxoanmbIe onepauum ans coBepLUEHNS
aBTOMAaTM3NPOBAHHBLIX BCMIOMOraTenbHbIX 4ENCTBUM B POOOTU3NPOBaHHOM Bape, 0gHaKo
AAHHOE TEXHUYECKOE PELUEHNE He OrpaHNYMBaETCs yKkasaHHbIM HabopoMm onepaumi m
ero MOXHO WCnonb3oBatb B MOObIX aHanorMyHbIX onepauuax € YKYNOPOYHbIMA
cpeacTBamm, yCtaHaBnMBaeMbIMU B rOPMoBMHY DyThbINKK, B 3aBMCMMOCTW OT Xapaktepa
yKasaHHbIX onepawum.

[0035] [lna coepllieHns BblWEyKa3aHHbIX cueHapmeB yctpoucteo 100 cosepluaet
onpefeneHHyro nocneaoBareneHoOCTb 4eNCTBUMW. B nepByto ouepenb NpoucxoauT 3axear
YKYNMOPOYHOro cpefctBa ornekrpomexaHudeckum mogynem 3axesata 130. [na storo
koHTponnep 170 nogaet ynpaeBnalowmin curHan mogymo 120 Ha coBepLueHue
nepemMeLLeHnss BHU3 B BEPTUKaNbHOM HarnpasreHun ANA OCYLIECTBNEHUA KOHTakTa
moayns 130, KOTOpbIM pacnonoXeH Ha ykasaHHoM moayne 120, ¢ yKynopoO4iHbIM
CPeACTBOM W yNpaBnsioWMM CUrHam Ha COBEpPLUEHWE 3axBaTta yKynopoO4yHOro cpeacraea
moaynem 130. B 3aBMCcMMOCTM OT BbIOPAHHOIrO CLEHApKS, 3axBaT MOXET NPON3BOAUTCSA
nmmbo mn3 auenkn 160 HGapabaHa 150, Ana panbHEWLWEro COBEPLUEHUS, HanpuMmep,
cueHapusa 3akynopmBanusa, nmbo u3 OyTbINkW, ANA  AanbHEWLWEro COBEPLUEHUS,
Hanpumep, CUueHapus U3bATUS UK clueHapus 3ameHbl. [locne ycnewHoro saxesarta
YKYMOPOYHOro cpeacrtea, KoHtpornnep 170 nogaeTr ynpaBnsawWMA  curHam o
Bo3BpalwleHnn moayna 120 B mMCxogHOe nonoXeHwe. YCrewHOCTb 3axBata MOXET
onpeaenaTbCa Npy NOMOLLM, HAaNPUMepP, SHKOAEpPa, KOTOpPbIN coaepxmntca B mogyne 130
1 BbIn onucaH paHee.

[0036] Janee paccmoTpuM peanus3auuio Kaxaoro cueHapus bonee nogpobHo. [Ans
AanbHeWLWwero CoBepLUEHUS CLUeHapusa M3bATUA YKYMOPOYHOro cpeactea, Tpebyetca
pPasMecTUTb W3bATOE YKYNOpPOYHOEe CpencTtBo B oaHy u3 ayeek 160. [Ang aToro

koHTponnep 170 nogaeT ynpaeBnsawoWMA curHan Ha moaynb nosopota 140, KOTOpbIv
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nosopaumsaeT HapabaH 150 o nepeon ceobogHom auvenkm B bapabaHe 150, npuuem
ceobogHaa syenka pasmewjaerca nog moaynem 130, npu sToM OyTbinka B MOMEHT
nosopota Gapabana 150 ybupaetca m3 cBoboAHOW 30HbLI. [logcyeTr konmuyecTBa
3aHATbIX/CBOOOAHBIX fYeeKk BedeTCs MpyU NOMOLLW CpeacTBa MOACHETa YKYMOPOYHbIX
CpPeacTs.

[0037]CpenctBoM nopcyeTa YKYyNMoOpOYHbIX CPEACTB MOXET SBNATbCSA CYETUMK,
ONPESENSAIOWLNA  KONMMYECTBO YCTAHOBMNEHHbLIX Ha XPaHEHWEe/M3bATbIX YKYMOPOYHbIX
cpeacts B/M3 ayeek 160 HapabaHa 150, B KOTOPOM B Ka4eCTBE Ha4anbHOro 3Ha4YeHus
oTcyeTa NPUHUMAETCA KONMYECTBO YKYMOPOYHbIX CPEACTB, pacnonararmxca B a4emkax
160 Ha MOmeHT Hadana pabotbl ycTponctea 100. Takke, cpeacrtesamm nogcyeTa MoryT
ABNATLCA  Pa3fMYHble CEHCOPbl W AaT4YMKM, Hanpumep, AaTyuvku  LaBreHus,
YCTaQHOBMEHHbIE B K&XXA0W AYEUKN U NOAKIHOYEHHbIE K KOHTPOMMEpyY ynpasneHna ang
nepegayv MHoOpMaLmMnm 0 HaxXoXLEHUN/OTCYTCTBUN YKYNOPOYHOIO CPEACTBa B A4YeENKe,
Kamepa, onpegenarowas cBoboaHbIE/3aHATbIE AYEVKN U T. 4., HE OrpaHNYnBasCh.
[0038] CueHapuin  U3BATMS  YKYMOPOYHOro cpeactea m3  OyTbINKM  3aBepLuaeTcs
pasMeLLEHNEM U3BATOrO YKYNOPOUYHOro cpeactaa B cBobogHyro suenky 160. [ina atoro
ynpaesnaowmn KoHTponnep 170 nocbinaer ynpaBnawomMe CurHanbl Ha OnyckaHue
moaynsa 3axeata 120, pasmewaa tem cambliM 3axatoe mogynem 130 ykynopodHoe
cpeactso B cBobogHom syenke 160, pacnonararoencs nog ykasaHHbIM MOAYNEM, U
AanbHenwee oTnyckaHne, npyv nomowm mogyns 130, yaepXmMBaemoro yKyrnopo4YHOro
cpeacrea.

[0039]Ansa coBeplueHns cueHapus 3ameHbl BPEMEHHOW npobku/kanneynoBuTens Ha
KanneynoBuTenb/BpeMeHHYI0 Npobky TpebyeTca COBEPLUNTL BCE onepauuu cueHapus
N3BbATUA YKYNOPOYHOro CpeacTBa 13 ByTbIKA, 1 NOCNE 3aBepLUEHNSA CLEHAPUSA U3BbATUS
YKYMNOPOYHOro cpeactesa m3 OyTbiKM NPOBECTM PAA aHANOMMYHbIX MO TEXHUYECKOMU
peanusayun onepauun, a WMEHHO, MOocCNe pasMEeLeHNsA, U3BbATOro m3 BOyTbInKw,
YKYNOPO4YHOro cpeacraea B cBobogHyto suenky 160, mogyns 120 nepemelyaeTcs BBEPX,
npouncxoaut nosopoT BapabaHa 150 po Tpebyemoro Tvna yKynopo4yHOro cpeacrea
(kanneynoBuTenb/BpeMeHHan npobka). PacnonoxeHne kanneynoBuUTENEN/BPEMEHHbIX
nNpobok onpegenseTcs, Takke, Npy NOMOLLY CPEeACTBa NOACHETA YKYNOPOUYHbIX CPEACTB.
[0040] Korga Tpebyembin TUN yKynopOYHOro CpeacTBa pacnonaraetcsa nog moaynem
3axsaTa 130, mogynb 120 onyckaeTca BHWU3, NPOUCXOAUT 3axBaT yKasaHHOro cpeacrasa
Kak ObIno onmcaHo Bbiwe. [locne aToro npomncxoant nosopoT GapabaHa 150 B ncxogHoe

NONOXeEHMe, B KOTOPOM cBoboaHaa obnacTb, pacnonaraetca nog mogynem 130. MNocne



4Yero B ykasaHHyro obnacte pasmellaetca OyTbinika W NPOU3BOAUTCA 3aKynopka
TpebyeMbiM YKYNOPOYHBIM CPEACTBOM, NPWU NOMOLUM onyckaHus moaynsa 120.

[0041] CueHapuin 3aKynopKM OTKPbITOM OYTbINKM BPEMEHHOM MPOOKOW 3akno4vaeTcs B
TOM, YTO OTKPbITYHO OyTbINKY pasmellaroT B cBobogHon obnactm bapabana 150 nopg,
mogynem 3axesata 130. lMocne 4yero npowncxoauT 3akynopmBaHue OyTbinku. [Mpuyem
yctponctBO 100 BbIMOMIHEHO C BO3MOXHOCTBIO WU3BbATUA YKYNMOPOYHOro Cpeactsa w3
a4yenkn 160 GapabaHa 150 go pasmelleHns ByTbinkm B cBobogHon obnactu. na atoro
BHELLHMA KOHTPOMMEpP MOCbINaeT ynpaenawowmmM curHan koHtponnepy 170 Ha
BbIMNOMNHEHNE Tpebyemoro cueHapusa 3akynopuBaHusa, nocne 4ero koHtponnep 170
NOCbINaeT ynpaBnsaoLWME CUrHANbI Ha coBepLUeHne nosopoTa Bapabana 150, nabatuna
TpebyeMoro ykynopo4Horo cpeacrea 3 auenkm 160 bapabana 150, nosopoTa 6apabaHa
150 B WCXOQHOE NONOXEHVe ANA pasMelleHus OyTbinku. YKasaHHble 3Tanbl no
TEXHUYECKON peanusaumm aHanorMyHbl 3tanam, OnucaHHbIM MpPU  BbINOIHEHWUM
cLieHapueB, paCCMOTPEHHbIX BblILLE.

[0042] Takum 0Opasom, MNPUBELEHHOE BbIWE TEXHUYECKOE pPELUEHME MNO3BONSAET
NPOM3BOAUTL aBTOMAaTUYECKoe W3bATME/3aMeHy  YKYMOPOYHOro Cpeactsa  wnu
aBTOMaTUYECKM 3akynopmeaTtb OyTbINKM BPEMEHHbIMU Npobkamu/KanneynoBuTensamu,
4YTO COKpaw@eT KONMMYEecTBO MaHunynauun B poboTmsmpoBaHHOM Oape, a Takke
pacLIMpPSeT BO3MOXHOCTU MPUMEHEHUS PasfuUyHbIX CPeacTB ANA B3aUMOLEUCTBUS C
Tapon. Kpome TOro, yCKOpSieTCH npouUecC po3nuBa HamnMuTKOB MO CPaBHEHWIO C
N3BECTHBbIMM U3 YPOBHA TEXHWKM aHanoramu, 3a CYeT COKpaLLEeHWS MaHWUMynsaumn npm
B3aMMOLENCTBUM C Tapon poBoTU3NPOBaHHbIM YCTPOMCTBOM. A TakKe pacCLUMPSHOTCS
PyHKUMOHANbHbIE BO3MOXHOCTM B3aUMOLEUCTBUS C  YKYMOPOYHbIMW  CpeacTBaMU
pasHbIX TUMOB B YKa3aHHOM YCTPOMCTBE, 3a c4eT 06paboTkM KOHTPOMNNEPOM PasnmyHbIX
CUEHapneB B3aUMOAENCTBUSA POBOTU3MPOBAHHOIO YCTPONCTBA C BYThINKOW.

[0043] Mogudukaumm U ynyyleHMsa BbIWEOMUCaHHbIX BapWaHTOB OCYLLECTBNEHUS
HaCTOSALLEro TEXHMYECKOro pelleHna dyayT SCHbI cneymanuctam B gaHHOM obnactum
TexHuku. MpegluecTByroLLee onnucaHne NpeacTaBneHo TONbLKO B Ka4ecTBe npumepa u He
HECeT HUKaKMX OrpaHnYeHU NS Lenen OCYLECTBNEHUA MHbIX YacTHbIX BapMaHTOB
BOMMOLWEHNA 3a8BNEHHOr0 TEXHUYECKOrO peLUeHUs, He BbIXOAALLEro 3a pamKu
ncnpawwmsaemoro obbema npaBoBOM OxpaHbl. Mogynu, onucaHHble Bbie W
NCNonb3yemble B 4aHHOM TEXHUYECKOM peLLeHnM, MOryT ObITb peanmaoBaHbl C MOMOLLbHO
SMNEKTPOHHbBIX KOMMOHEHTOB, UCMOMb3yeMbIX ANA CO34aHUA LMMPOBLIX WUHTErpanbHbIX
cxeM. He orpaHuuymBatoCb, MOryT MCMNOMb30BaTbCA MUKPOCXEMbI, NOrnka pabdoThbl

KOTOpbIX OMpPeAenseTcs npyv W3roTOBMEHWW, WNN MNPOrpaMMmMpyeMble Noruyeckue
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nHterpaneHele cxembl (MWC), nornka paboTbl KOTOPbLIX 3agaeTcs MOCPenCTBOM
nporpamMmmupoBaHug. [na nporpaMMMpOBaHWA WUCMOMb3YHOTCA  NporpammMaropbl Y
OTNnagoYHble Ccpefbl, NO3BONAWME 3a4aTb >Kenaemyro CTPYKTYpy UudppoBoro
yCTpOUCTBA B BUAE NPUHUMNMANBHOM 3MEKTPUYECKOM CXEMbI WX MpOorpamMmmbl Ha
cneymanbHbIX  a3blkax onucaHma annapatypbel:  Verilog, VHDL, AHDL wn pgp.
AnbTtepHaTtusomn MINC aenaoTca: nporpammupyemble noruyeckmne koHtponneps (MNK),
BasoBble maTpuyHble kpuctanmbl (BMK), Tpebyrowme 3aBoaACKOro Npou3BoACTBEHHOIO
npouecca ansa nporpammmpoBanus; ASIC - cneynannanpoBaHHble 3akasHble 6onbLume
nHterpaneHble  cxembl (BUC), koTopble npu  MENKOCEPUAHOM U eAUHUYHOM
NPOM3BOACTBE CYLLIECTBEHHO AOPOXKE.

[0044] Takke mogynn wmoryT ObITb peanu3oBaHbl C MOMOLBO  MOCTOSIHHbIX
3anomuHarowmx yctponcts (cm. Jlebepger O.H. Mukpocxemel naMaTy U UX MPUMEHEHME.
- M.: Paguno mn cBsasb, 1990. - 160 c; bonblume nHTerpanbHble CXeMbl 3arnoMUHaroLWMX
yctpoucTs: CnpasoyHunk/ A.KO. MopaeHos n ap. - M.: Pagno n cease, 1990. - 288 c).
[0045] Takum oOpasom, peanusaumMss BCEX WCMNONb3yeMbIXx ONOKOB [OCTUraeTcs
CTaHaapTHbIMM  cpeacTBamy, BasnpyroLMMUCA  Ha  KNacCUYecKux  npuHumMnax

peann3almnmn OCHOB BbIYUCIINTENBHON TEXHUKN, N3BECTHbIX N3 YPOBHA TEXHUKN.
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®OPMYNA

1. PoboTnampoBaHHOE YCTPOMCTBO B3aUMOLEWCTBMS C YKYMOPOYHbIM CPEACTBOM
OyTbINKK, cogepxallee:

e CTOWKY, BHYTPW KOTOPOM pacnonaraeTca KOHTPONIep ynpaBneHns, 1 Ha KOTopou
3aKpenneHbl SNMEKTPOMEXaHUYECKUN MOAYNb  JIMHEWMHOTO MNepeMeLleHns u
3MNEKTPOMEXAHNYECKNIM NOBOPOTHLIN MOAYIb; NPU 3TOM

O ONEKTPOMEXaHUYECKMM MOAYMb JIMHENHOrO MNEPEMELLEHNA COAEPXKUT
3NEKTPOMEXAHNYECKMIA MOLYIb 3axBata M BbINOSIHEH C BO3MOXHOCTLHO
3axBarta U yaepaHus YKyrnopoyHOro CpeactBa, W ero nepemelleHns B
BEPTMKANbHOW MNOCKOCTY;

O 3NEKTPOMEXaHMYECKNI MOAYIb NOBOPOTa COAEPXKUT BapabaH 1 BbINOMHEH
C BO3MOXHOCTbIO €ro BpalleHUs B rOPM3OHTANbHOM MIOCKOCTU, MpUYem
BapabaH copgepxut cBoBOAHYO 06nacTb, pacnonoOXeHHY No4 MOAYNEM
3axBara, B KOTOPOM pasmeLlaetcsa OyTbinka, U A4YENKM, NpegHasHa4YeHHble
ANA XpaHeHNSa YKYNOpPOYHbIX CPEACTB;

O KOHTpOMnep ynpaBneHWa BbINOMHEH C BO3MOXHOCTLIO Nepegaqn
yrpaBnaroWmMX CUrHanoB 3NEKTPOMEXaHNYECKOMY MOAYIHO  FIMHENHOrO
nepemeLleHms, 3NEeKTPOMEXaHNYECKOMY Moaynlo  3axBaTa n
3NEKTPOMEXaHNYECKOMY MOAYIHO NOBOPOTA.

2. PoboTtusmpoBaHHOe ycTpoMCTBO MO N1, xapakrepusyrowleeca Tem, uTOo
SMNEKTPOMEXAHNYECKMMA MOAYMb NMHEMHOrO nepemeLleHns npeactaBnaetT cobou
LIaroBbIA ABUraTenb C PeLYKTOPOM.

3. PoboTnampoBaHHOE YCTPOMCTBO MO M.1, XapakTepuayrLlleecs TEeM, YTO
3NEKTPOMEXAHNYECKMM MOAY b MOBOPOTA NpeacTaBnseT cobon warosbiv ABUratenb
C NNaHeTapHbIM PEAYKTOPOM.

4. PoboTnampoBaHHOE yCTPOUCTBO MO N1, xapakrepusyrowleeca TeM, uTO
SMNEKTPOMEXAHNYECKUMA MOAYNb JIMHENMHOIO MNEPEMELLEHNS COLEPXKUT TOPMO3,
NPENATCTBYHOLMA €ro NEPEMELLEHMIO MPU OTKFOYEHHOM NUTaHNN.

5. PoboTnampoBaHHOE YCTPOMUCTBO MO M.1, XapakTepuayrLlleecs Tem, uTo
3MNEKTPOMEXaHNYECKMM MOAYINb 3axBaTa BbINOMHEH B BUAE NapannensHoro 3axeara.

6. PoboTtuamposaHHOE yCTPOMUCTBO NO n.1, xapakrepuaytoweecsa Tem, 4to BapabaH
BbINONHeH B Buae C-oOpasHoro konbua, CoaepXallero s4enky, npegHasHauyeHHble

A5 XpaHEeHMs1 yKYNOPOYHbIX CPEACTB.
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(L» - IOKYMEHT, IPUBECHHBIN B IPYTHX LIIAX

Jlara npoeeaenns narentHoro noucka: 26/10/2020 P

YnorHoMo4YeHHOE JTHLO:
3amecturens HavanbHUKa OTaena MEXaHUKH, QU3NKY H M.H.IOcynos
3NEKTPOTEXHUKH
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