NPOMUULNEHHHE
POBOTH



Pa3aen 1.
BBEAEHWE



POBOTOTEXHUKA — HOBasA U MHTEHCUBHO Pa3BMBAOWAACA HAYYHO-TEXHUYECKAA ANCLUMMN/INHA,
n3y4yatoLlan TeEOPMUI0, PacyeT U KOHCTPYUpPOBaHME POOOTOB U UX CUCTEM, A TaKKe Npobiembl
KOMM/JIEKCHOM aBTOMATU3aLUMmM NPOU3BOACTBA U HAYUYHbIX UCCNEeA0BaAHUN.

Pazeumue v LunpoKkoe eHedpeHue pobomomexHUKU BO Bce chepbl MPOU3BOACTBEHHOM U
nccneoBaTebCKOM AeATeNbHOCTM YeN0BEKa ToMoz2aem pewumsb cnefyioume mexHuKo-
9KOHOMuYecKue npobraemoi:

. aBTOMaTM3aLUMs BCMOMOTaTe/IbHbIX TEXHOIOTUYECKUI OnepaLui, a TaKKe CNOMKHbIX
TEXHO/IOTMYECKUI NPOLLECCOB TaKUX Kak COOPKa, MOHTaX, CBapKa, OKPACKa;

" dBTOMaTU3auunAd CeleZHOFO, MeI'IKOCGle‘/JIHOFO N 4aCTO NepeHanaKmneBaemoro npon3soacrtsa,

- co3aaHue rMbKMx aBTOMaTUYECKMX NPON3BOACTB U 3aBOA0B, 06CNYyKMBAaEMbIX
NPOMbILL/IEHHBIMKU POBOTaMKM U ynpaBaseMbiMK OT eanHon IBM;

. pe3Koe NoBbllLeHNE NPOU3BOAUTENBHOCTU TPYAA, BbIXoAsALLLEe 33 Npeae/ibl BO3MOXKHOCTEMN
YyesioBeKka-paboyero B OTHOLEHMWN HArPy30K, CKOPOCTEM, NPOAO/INKUTENBHOCTU PaboTbi;

. MHTEHCMBHOE OCBOEHME HOBbIX TEXHONOIMMNIA, MPOCTPAHCTB U chep NCCNea0BaTENbCKON U
NPOU3BOACTBEHHOMN AEATENbHOCTU (TEXHUKM BbICOKMX TEMNEPATYP U AaBAEHUM, CBEPXHU3KOTO
BaKyyMa, aTOMHOM 3HEPreTUKM, KOCMOCa, OKeaHCKUX FMYBOUH, 3eMHbIX Heap U Ap.), rae
HenocpeaCcTBEHHOE y4yacTMe YeN0BEKa 3a4acTyo HexXenaTesibHo Ibo BoobLe HEBO3MOXKHO;



. obecneyeHune cTabuibHOro KayecTsa NPoAYyKLMU, HE NOABEPIKEHHOTO BJNAHUIO CYObEKTUBHbIX
$aKTopoB, NpUCYLLUX paboyemy-4yenoBeKy;

. BbicBODOXAeHMe paboyer cuibl, yMeHbllaoWee 1 UcKAr4awLee aedpuumTt TPYaA0BbIX
pPecypcos;
. noBblWeHne KoappununeHTa CMeHHOCTU obopyaoBaHus, bonee NosHOE NCNONb30BaHME

OCHOBHbIX POHA0B NPEANPUATUI;

n CHU)KeHMe 3aTpaT Ha co3aaHne KOMPOPTHbIX YCNO0BUMN B LieXax, YNCTOTbl aTmocdepbl,
OCBELLEHHOCTM M Np., a TaKKe Ha bbiToBble ycayrn, npoduUnakTuKy npodp3aboneBaHmnit, TpaBMaTU3IMa.

Ocoboe 3HayeHne NnpuobpeTatoT coyuansbHeie nocaedcmaeus pobomusayuu:

. ocB0ob6OKAEHME YeNOBEKA OT PU3NYECKU TAXKENON, TPA3HON, TPABMOOMNACHOM M MOHOTOHHOM
pPaboTbl, @ TaK¥Ke HETBOPYECKOM N PYTUHHOM YMCTBEHHOM AEATE/NIbHOCTU, NPeaoCTaBAeHUe emy
pPaboTbl, COOTBETCTBYIOLLLEN CNOCOOHOCTAM M HAKNOHHOCTAM;

- BbICBODOXKAEHME YeNOBEKA U3 NPON3BOACTBA C BPeAHbIMU M ONACHbIMU A4 340P0BbA U *KU3HMU
YCIOBUAMMU TPYAQ;

. NOBbILWEHNE KYNbTypbl TPyAa, €ro COLMANbHOM NPUB/IEKATENbHOCTU, UHTEN/IEKTYaIn3aLna
NPOW3BOACTBA;

. YyCTPaHEHME NPOTUBOPEUYMS MEXKAY NOCTOAHHO BO3PACTAOLWLMM YPOBHEM 0O6Pa30BaHMA U
KBaIMOUKALUN TPYAALLNXCA U TPAANLMOHHO HU3KUM YPOBHEM TPeboBaHUM K
HEKBANUPUUMPOBAHHOMY PYYHOMY TPYAY.



Pa3nen 2.
ObLUNE CBEOAEHWNA O NMPOMBbILUJTEHHbBIX
POBOTAX



2.1 NcTopnyecKnum acnekT pa3BuTua poboToTEXHUKM

NEPBbLIN 3TAN

B | B. H. 3. [epoH AneKkcaHAPUIACKUIA N APYrMe U3BECTHble AeATeNn TeX BPpeMeH
npeanpUHMMaIN NONbITKM CO34aTb Pa3/INYHbIE YE/IOBEKONOA0OHbIE MEXAHU3MbI, KOTOPbIE,
«MOrNOTUB» MOHETY, OTKPbIBAIN ABEPU NOMELLEHUN, NPOAABA/IN BOAY, BbIMOAHANN Pa3/INYHbIE
HECNOXHble npoueaypbl.

B 400 r. Ao H. 3. rpeveckuin ¢unocod AKPUT CKOHCTPYMUPOBA NeTaloLWKUX opaa, ronyba u
MNON3AIOLLYIO YIUTKY

Bo BpemeHa ermnetckoro ¢apaoHa Mronemes Il dunapensda (Il B. Ao H. 3.), cornacHo
CBMAETENbCTBAM APEBHUX NAaNUpPycoB, bbin co34aH MeXaHMYEeCKUIM YENOBEK.

BTOPOM 3TAN

B cpeaHne BeKa B 60NbLIOM KONMYECTBE CO34aBa/INCb Pa3/IMvHbIE l-I€I'IOB€KOI'IO,£I,O6Hble
MEeXaHU3MbI, KOTOpPblE NONYYUJTN HAa3BaHUE KaHAPOUADbIN.

MepBoro aHaponaa (MexaHNM4YecKoro nMcLa) M3roToBUIN LBEMLLAPCKMIA YacoBLKK Mbep-HKakK
[po v ero cbiH AHpy Opo (1774 r.). OH C Ba*KHbIM BUAOM MaKaa ryCMHOE Nepo B YEPHUAbHULY U
POBHbIM, KPAaCUBbIM NOYEPKOM NMCaN ANNHHYIO dpa3y, ABUras NPU 3TOM rON0BOM U « NHOOOBHO»
ornaabiBas HanMcaHHoe.



2.1 lcTopryecknm acnekT pa3sBuUtuAa PoboTOTEXHUKMU

TPETUM ITAN

B 1920 r. yewcknn nucatenb Kapen Yanek B cBoen coymanbHo-dpaHTacTuyeckom noece «R. U.
R» («PoccymcKue yHMBepcasibHble poboTbi») BrepsBble ynoTpebun cnoBo «pobot», KoTopoe bbicTpo
NONYYMUNO NPU3HAHNE BO BCEM MUPE, U ONULETBOPAET TENEPb HOBOE HAayYHO-TEXHMUYECKOEe
HanpaBaeHue.



2.2 OCHOBHbIle NOHATUA U onpeaeneHunsn

POBOT — 570 aBTOHOMHO GYHKLUMOHMPYIOLLAA YHUBEPCANbHAA aBTOMATMYECKaA MaLLMHa,
npeAHa3Ha4YeHHana Ana BOCNpoU3BeaeHMs onpeaeneHHbIX PU3NYECKUX, ABUTraTeNbHbIX U
YMCTBEHHbIX PYHKLUN YeNOoBEKa, HaAe/leHHasas TEMU UIN MHbIMU cpeacTBaMu 0bpaTHOM cBA3MU
(chyxom, 3peHnem, ocazaHmem, oboHAHNEM, 3aNOMUHAHNEM U T. M.), @ TaKKe cnocobHOCTbIO K
obyyeHunto N aganTaumm B NPOLECCE aKTUBHOIO B3aMMOAENCTBUSA C OKPYKAIOLLEN CPeaoN.

MPOMDILUNIEHHBIN POBOT (MP)* — 370 aBTOMaTMYeCcKaa MallMHa, CTaLMOHapHasa Uu
nepeaBUXKHaA, COCTOALLAA U3 UCNOJIHUTENbHOMO YCTPOMCTBA B BUAE MAaHUNYAATOPA, UMEOLWEro
HECKO/IbKO cTeneHen NoABUKHOCTU, U NepenporpaMmmmpyemoro yCTPoMcTBa NPorpamMmmHOro
ynpaBaeHUA ANS BbINOJHEHUA B NPOU3BOACTBEHHOM MpoLecce ABUraTeNbHbIX U YNPaBAAIOLWMNX

GYHKUUN.

MAHUNYNATOP* — ynpasasiembie YCTPONCTBO MW MALLMHA ANS BbINOAHEHUA ABUraTe/IbHbIX
GYHKUWIM, aHANOTNYHbIX GYHKLMAM PYKM Ye/TI0BEKA NPU NepemMelleHnM 06 bEeKTOB B MPOCTPAHCTBE,
OCHallleHHoe pabounm opraHom.

UCNO/THUTE/IbHOE YCTPOUCTBO MP* — yctpoiicTeo NP, BbinoAHALLEE BCe ero
ABuratenbHble PYyHKUUN.



2.2 OCHOBHbIE NOHATUA U onpeaeneHus

PABOYUU OPTAH MNP — coctaBHas YacTb UCNOAHUTENbHOIO ycTpoicTea MNP oA
HenocpeacTBEHHOrO BbIMO/HEHMA TEXHONOMYECKUX onepaumn u (Mam) BcnomoraTenbHbixX
nepexoaos. Npumepamu paboyero opraHa C/y»aT CBapOYHbIe K/1elu, OKPACOYHbIN MUCTONET,
COOPOYHbBIN MHCTPYMEHT, 3aXBaTHOE YCTPOMCTBO.

YCTPOWCTBO YNPABJIEHUA NP — yctpoticto MNP ana $opmmpoBaHUA 1 Bblgaum
YNpaBnAoWmMx BO3AENCTBMIA NCNONHUTE/IBHOMY YCTPOMCTBY B COOTBETCTBUU C YNPAB/IAIOLLEN

NPOrpammon.

* Onpepenerue no MOCT 25686-85 «MaHunynaTopbl, aBTOONEPATOPbI MU NPOMbILLIEHHbIE POOOTHI.
Cnctembl NPON3BOACTBEHHbIE TMBOKMeE. TepMUHbBI U onpeaeneHna»



2.3 O60bWeHHaAa CTPYKTYpPHasa cxema poboTta u GyHKUKUKN ero
CUCTEM

Po60T, aKTUBHO B3aMMOAENCTBYIOLWNI C OKPYXKatoLWwen cpeaon, B obuem Bnae A0NKeH
cofeprKaTb cs1edyrouwue cucmemesl.
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2.3 0606LWeHHaa CTPYKTYPHaa cxema poboTta n GyHKUUM ero CUCTEM

. YAOPAB/TAKOLWAA CUCTEMA — 310 «MO3r» poboTa, KOTOPbIN CNYKUT ANA BbipabOTKM 3aKOHA
ynpaB/ieHNA MeXaHU3MaMM UCNO/IHUTE/IbHON CUCTEMbI HQ OCHOBE 3a/10XKEHHOM NPOrpaMmbl C
YY4ETOM CMIrHa0B 06paTHOM CBA3M OT CEHCOPHOM CUCTEMbI, a TaKXe A/19 OpraHu3aumm obLieHns
poboTa C 4eNOBEKOM Ha TOM UAN MHOM A3blKe. YNPaBAAOLWME CUCTEMbI PeanmsytoTca Ha base
MHEBMATUYECKUX UIU SNEKTPUYECKUX JIOTUYECKUX SNEMEHTOB, aHANOTOBbIX U LUPPOBLIX CUCTEM,
ynpasnatowmx I3BM.

- MHPOPMALUMNOHHO-USMEPUTE/IbHAA (CEHCOPHAA) CUCTEMA — 3TO UCKYCCTBEHHbIE
opraHbl YyBCTB poboTa, NpeAHa3HauYeHHble 415 BOCNPUATUA N Nnpeobpa3oBaHms MHGOpMaLMK O
COCTOSIHUM BHELIHeN cpeabl U camoro poboTta. B Kauectse 3//eMEHTOB CEHCOPHOM CUCTEMbI
MCNONb3YIOTCA TENEBU3MOHHbIE M ONTUKO3NEKTPOHHbIE YCTPOMCTBA, Na3epHble N YNAbTPa3BYKOBbIE
NaNIbHOMEPbI, TAKTU/IbHbIE N KOHTAKTHblE AAaTYMKU, AaTYUKN NONOMKEHUA, NOTEHLLMOMETPbI,
TaXxoMeTpPbl, akcenepomeTpbl 1 T.M..

- CUCTEMA CBA3U — 570 «A3bIK» pob0Ta, KOTOPbIN CAYKUT ana obmeHa MHGoOpMaLUNEN MeKay
pobOTOM N YENOBEKOM UM APYTMMM POOOTAaMM U YCTPOMCTBAMMU C LeNblo POPMY/TMPOBKM 3a4aHUN
pob0Ty, KOHTPOAA 338 PYHKUMOHUPOBAHNEM €r0 CUCTEM, ANATHOCTUKN HEUCNPABHOCTEN,
periameHTHOM NpoBepKU u T.n.. UHbopmauma oT YenoBeKa 0ObIYHO MNOCTYNaeT Yepes yCTPOUCTBO
BBOAA UM NynbT ynpasaeHna. MHPopmauma ot poboTa K YenoBeKy NocTynaeT, Kak Npasuio, B
dopme CBETOBbIX 1 3BYKOBbIX CUTHaN0B (Tabno, umppoBble MHANMKATOPbLI, ANCNAEN, TENEKaMepPbI U
T.M.).



2.3 0606LWeHHaa CTPYKTYPHaa cxema poboTta n GyHKUUM ero CUCTEM

. MCNONTHUTENNIbHAA CUCTEMA («MOTOPUKA») poboTa — 3TO YCTPOMCTBA, NpeAHa3HaYeHHble
ANA BO34ENCTBUA HA 0ObEKTbl OKPYrKatloLWen cpeabl U1K B3aMMOAeNCTBUA C HUMU. B KauecTse
NCMONHUTENIbHBIX CUCTEM MUCMOb3YIOT MEXaHUYECKUE PYKU — MAHUMYAATOPbI, MEXAaHUYECKMNE HOTN,

CaMOXOaHble TeNeXKKUN, CUHTE3AaTOpPbI Peyn, Fpad)OI'IOCTpOMTeI'IM UT. ..



2.4 Knaccndpumkauyma pobotos

2.4.1 o NOKONEeHUAM:

= POBOTbI NEPBOIO NMNOKOJIEHUA — 310 pob60TbI C NpOrpaMMHbIM ynpasaeHmem (MNP —
nporpammuble poboTbl), NpeaHa3Ha4YeHHble A1 BbINOJAHEHNA ONPeaeneHHOMN, XKeCTKO
3anNporpaMmMmMpoBaHHON Nocaen0BaTENbHOCTU Onepaumn, ANKTYEMOW COOTBETCTBYIOLLMM
TeXHO/I0rMYeCKMM NPOLLECCOM.

YnpasneHue Takumm poboTamm ocyLLECTBAAETCA NO 3apaHee 3a4aHHON Nporpamme npwm
CTPOro onpeAesieHHbIX U HeM3MeHAEeMbIX ycnoBuAX. PO6OTbI NepBOro NOKONEHUA Nerko
nepeoby4yatoTca, NO3TOMY AOCTAaTOYHO YHMBEpPCAbHbI M TMOKO nepecTpanBaemsbl, HO UX
dYHKLNOHANbHbIE BO3MOXKHOCTU CYLLLECTBEHHO OrpaHMUY€eHbl HeAO0CTAaTOYHbIM COBEPLUEHCTBOM
ynpasnAwowen un MUHPOPMaLMOHHO-U3MEPUTENBHOM CUCTEMAMMU, TO €CTb Y HUX MPAKTUYECKN
OTCYTCTBYET CNOCOOHOCTb K BOCAPMATUIO BHELUHErO MMpa U GOPMMPOBAHMIO €r0 MOLENMN.

K poboTtam nepBoro NnoKoneHma OTHOCAT BONbLUMHCTBO NPOMbILW/IEHHbIX POBOTOB AN
06CNyXKMBaHUA MeTannopexyLLero obopyaoBaHuA, Nevyen, NPeccoB, TEXHONOMMYECKUX INHUNA,
INTENHDBIX MALUWH U T. ..



2.4 Knaccnoukauma pobotos (2.4.1 Mo noKoneHnam)

. POBOTbI BTOPOIO MOKONTIEHUA — 310 ouyBCcTBAEHHbIE pob0oThl (OP), NpeaHa3HayeHHble Ans
PaboTbl C HEOPUEHTMPOBAHHLIMU 06 BEKTaMM NPON3BONBLHOMN GOPMbI, BbIMONHEHUSA COOPOYHDIX U
MOHTaXHbIX onepayni, cbopa MHPOPMaLMKN O BHELLHEN cpeae.

OHM oTAnyatoTca 60ablWNM HABOPOM M COBEPLUEHCTBOM CEHCOPHbIX AAaTYMKOB, KaK BHELLHUX,
TaK U BHYTPEHHUX, bonee CNOXKHOW CUCTEMOWN YynpaBaeHusA, TpebyoLen Ana cBoen peanmsaumm
ynpasnatowen IBM. HeoTbemnemon nx 4actbto ABAAETCA a/INOPUTMUYHOCTb U NPOTrPaMMHOE
obecneyeHune, npegHa3HaYeHHOe AnA 06paboTKN CEHCOPHOM MHPOPMALUN 1 BbIPAabOTKHK
yNpaB/faloWmMX BO34ENCTBUA.

m POBOTbI TPETbEIO NOKOJNTEHUA — 3TO Tak Ha3blBaemMble UHTe/I/IeKTya/ibHble, NN
NHTEerpanbHble, poboTbl (MP), NnpeaHa3Ha4YeHHble HE TONbKO A/18 BOCNpon3BeaeHns pUsnyeckunx
AENCTBUN YeNoBeKa, HO U AJ19 aBTOMATM3aLUNM ero MHTENNEKTya/lbHOM AeATENbHOCTM, TO eCTb A
peleHna MHTEeNIEKTYabHbIX 3a4aM.

OHM oTAnYatoTCA OT POHOTOB CNOKHOCTLIO M COBEPLLUEHCTBOM YNPABAAOLWEN CUCTEMDI,
BK/IFOYatoLLLEeM B cebsl anemMeHTbl UCKYCCTBEHHOTO MHTEN/IEKTA. Takmne poboTbl CNOCOOHbI K 06y4YeHuto
M afanTaumu B NpoLecce B3aMMOAENCTBUA C BHELLHEN CpeaoMn.

B HacToALWee Bpema Takux pobOTOB He CYLLECTBYET, HO BO BCEM MUPE BEAYTCA MHTEHCUBHbIE
Hay4YHble nccneaoBaHUAa M pa3paboTKM NO UX CO34aHUIO.



2.4 Knaccndpukauma poboTos

2.4.2 MNo Ha3Ha4YeHMIo U pelaemMomMy Knaccy 3a4a4 («3BONOLMOHHAAY
Knaccupukauma):

Mpon3BOACTBEHHbIE PoboTbl McecnepoBaTtenbckue
MpPOMbILLNEHHbIE 11 TIP Kocmuyeckne
bCKO-
C?n cko NogsogHbIe
X03SAACTBEHHbIE
TpaHcnopTHble 2 OP MoasemMHble
Na6opaTtopHble Ans
CtpouTenbHble -
aKCTpemarn. ycroBui
Pob6oTbl- 3 I/I P 115 MHOpMaLMOHHOIO
NPOEKTUPOBLLINKN noucka u passeaku
5 [dna nccnegoBaHus
bITOBBIC MCKyCcCTBa U nuTtepar.
2772 4| 7?7 272

«DBOMIOLNOHHasA» Knaccndukaumns poboTos



2.4 Knaccnoukauma poboTos (2.4.2 «IBOAOLUMOHHAA» Knaccubukauma)

m NMPOU3BOACTBEHHDIE POBOTbI — 510 po60TbI, NpeaHa3HAYeHHbIE A/18 BbIMONHEHUA TAXKENON,
MOHOTOHHOM, BPeAHOM M ONAaCHOW ANA 340Pp0BbA Nt0AEN PU3NYECKOU PaboTbl, a TaKKe OTAEeNbHbIX
BUA0B TPYAOEMKUX, HAMPAXKEHHbIX U YTOMUTENbHbIX YMCTBEHHbIX paboT (NpoeKkTupoBaHue,
nHpopmaumoHHoe obecneyeHue, ynpaBnaeHume).

Pa3zHosuOHOCMU NpoOn3BOACTBEHHbIX POOOTOB:
m MPOMDbILUNIEHHBIE POBOTDI (MP) — npeaHa3Ha4yeHbl 4N aBTOMATU3aLLUM OCHOBHbIX U
BCMNOMOTraTe/IbHbIX ONepaumii B Ppa3ZIMYHbIX OTPAC/IAX NPOMbILLIEHHOCTU: MALWNHOCTPOEHUN U
npnbopocTpoeHun, B ropHoa00bIBatoWEN, HEPTEXMMUYECKOU, METANITYPrMUYECKOU, aTOMHOW U

APYTUX.

Mo npou3zsodcmeeHHO-mexHosM02u4Yeckum npusHakam MNP noapasaenatoTcs Ha:
v Mpou3sodcmeeHHbIe, U mexHonoz2u4veckue (I1M1P), cnyxKaline ANsa OCHOBHbIX onepauuin
TEXHONIOMMYECKUX NPOLLECCOB;
v’ [lodvemMHO-mpaHcnopmHsie, uin ecnomozamensHsie (MTIP), BbinONHAOWME AEACTBUA TUNA
«B35iITb — NEPEHECTU — MONOKUTbY;
v' YHusepcansbHbie (YIP) ona pasnnyHbix onepaumnii — Kak OCHOBHbIX, TaK U BCMOMOraTe/bHbIX.



2.4 Knaccnoukauma poboTos (2.4.2 «IBOAOLUMOHHAA» Knaccubukauma)

o cneyuanu3zayuu MNP noapasaenaroT Ha:
v’ CneyuansHsbie, BbINOMHAIOLWME CTPOro onpeaeseHHble TEXHON0rMYeckne onepauum unm
obcnyXunBarLLMe KOHKPETHbIE MOAENN TEXHO/IOTUYECKOTO 060pya0BaHUS;
v Cneyuanu3uposaHHbie, UV yeneasle, npefHa3HayeHHble 418 BbINOJIHEHNA TEXHONOMMYECKNX
onepauun ogHoro Buaa (cBapku, cOopku, okpackn) nnm ana obcnyKnBaHma onpeaeneHHom rpynnbl
Mmoaenemn TeEXHONOrM4eckoro obopyaoBaHus, o6 beaANHEHHbIX OOLLHOCTbIO MaHUMYAALUMOHHbIX
NENCTBUMN;
v' YHusepcanbHbie, U MHO20Ueneable, OPUEHTUPOBAHHbIE HA BbIMOJIHEHME KaK OCHOBHbIX, TaK
N BCMOMOraTe/IbHbIX TEXHONOMMYECKMX onepaumii pa3nnYHbiX BUAOB U C PA3/IMYHbIMU FPynnamu
MoAenen TeXxHoNorm4yeckoro obopyaoBaHus.

m CE/IbCKOXO3AUCTBEHHbBIE POBOTbI ob6ecneunsaioT aBTOMaTU3aLMIO TPYA0EMKMUX U
MOHOTOHHbIX NPOLECCOB B CE/1bCKOXO3ANCTBEHHOM NPOM3BOACTBE.

m TPAHCMNOPTHbIE POBOTbI npegHa3HaveHbl 4nAa aBTOMaTU3aUMKM YNPaBAEHUA PA3/IMYHBIMU
TPAHCMOPTHbIMM CPeaCcTBAMM N CUCTEMAMMN.

m CTPOUTE/IbHbIE POBOTbI npn3BaHbl aBTOMATU3NPOBATb CTPOUTE/IbHOE NPOU3BOACTBO,
KOTOPOMY NpuUCyLLe OrPOMHOE KO/IMYECTBO KaK BCNOMOraTe /ibHbIX, TaK M OCHOBHbIX PYYHbIX
onepauun.



2.4 Knaccnoukauma poboTos (2.4.2 «IBOAOLUMOHHAA» Knaccubukauma)

m POBOTbI-NMPOEKTUPOBLUMUKHU npumeHAOT 4NA aBTOMATU3NPOBAHHOIO pacyeTa U
NPOEKTUPOBAHUA MALLMH N COOPYXKEHUN, Pa3PabOTKM TEXHONOTMYECKMX NPOLLECCOB, CUCTEM
ynpassieHna, ntHGopMmaLMOHHOro obecnevyeHmna U T. n..

B HacToALLee BpemA CYLLeCTBYIOT JIMLWb OTAE/IbHble CUCTEMbl aBTOMATU3NUPOBAHHOIO
npoeKTnposaHua (CAMP), nanekne oT COBEPLUEHCTBA, HO MHTEHCUBHO pa3BMBatOLLMECS.

m BbITOBbIE POBOTbI ncnonb3ytotcsa Ana aBToMmaTM3aumm Pas3/IMyHbIX onepaumm Kak
HenocpeaCcTBEHHO B ObITy YeN0OBEKa, Tak U B chepe ero obcnyxmsaHumA.

m MCCNEAOBATE/IbCKUE POBOTbI — 310 pob60TbI, NpeaHa3Ha4YeHHble ANA NoncKa, cbopa,
nepepaboTkn 1 nepenayum nHbopmaumnm ob nccnegyembix 06beKTax, KAKUMKU MOryT BbITb
TPYAHOAOCTYMHbIE UNMN HEAOCTYMHbIE AN1A YenoBeka chepbl — KOCMUYECKOE NPOCTPAHCTBO,
OKeaHCKue rnybuHbl, Heapa 3emnun, skcTpemanbHble nabopaTopHble ycnosus, nmbo obnactu, rae
TpebyloTcA BblAB/EeHNE, NepepaboTKa M aHaIM3 OFPOMHOM Mo 06BeEMY MHPOPMALIUK, HANPUMED,
MHPOPMALMOHHbIN NOUCK U pa3BedKa, UCKYCCTBO U nTepaTypa.

Mpnmepom nccneaoBaTenbCKUX POOOTOB CAYXKAT aBTOMATUYECKMe annapaTtbl AN
nccnepoBaHUA KOCMOCA M NNaHeT (Kocmuyeckue annapaTtbl «JlyHa-3», «JlyHa-16», «JlyHoxoa-1»,
«JlyHOX0A-2»).

B nochegHee Bpema MHTEHCMBHO Pa3BMBaAlOTCA U PobOOTbI 418 nccnegoBaHMAa NOABOAHbIX
rMybuH MMPOBOro OKeaHa.



2.4 Knaccndpukauma poboTos

2.4.3 1o meToAy yrpaB/ieHUA:
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o)
=
I ) )
0 T 3 a 3 o
= o) Q 2 ) = 3
H - o = = m
) m = @ < =
> T I} :: o
Q o @ g cC @© L
s S S o Q % =
5 2 o m o et @
N~ Y x Y o T <
>
m c <C =
o]
—

Knaccudukaumsa poboTtoB No MeToay ynpaBneHus

» BUOTEXHUYECKUE POBOTbI dpyHKUNOHUPYIOT TOSIbKO C HEMOCPEACTBEHHbLIM
y4yacTUeM 4yenoBeKa-oneparopa.

=  KOIMUPYKOLWIUE POBOTbI nmetoT 3agatowmn (ynpaenawoLwmimn) opraH, UAEHTUYHbLIN B
onpegeneHHoM macwTtabe NCNoMHUTENBHOMY, a NepeMeLLEHNE onepaTopoM 3agaroLLero
opraHa NoSfIHOCTLIO KOMMPYETCS MCNOSNTHUTENBbHLIM OpraHOM C y4eTOM MacLuTaba.



2.4 Knaccnoukauma pobotos (2.4.3 Mo meToany ynpassieHUA)

- 9K3OCKENETOHbI — 510 aHTpONOMOpPdHbIE KOHCTPYKLMUN, OObIYMHO «HaZeBaeMble» HA TENO U
ynpaBnAaemble YeNOBEKOM, paclunpaowme ero pmamvyeckme BO3MOKHOCTH.

K HUM TaKKe OTHOCAT MexXaHM4YeCcKne npoTe3bl U UCKYCCTBEHHbIE KOHEYHOCTU, B TOM YUC/IE C
6uoynpasneHnem (ot 6UOTOKOB MO3ra).

m KOMAHAHbIE POBOTbI ynpasnAatoTca onepaTopomM C MOMOLLbIO KHOMOK, KNaBuw nam
PYKOAATOK, NPU 3TOM Ha NMyAbT YNPaB/ieHnA NocTynaet MHpopmauua o cpeae GyHKLNOHNPOBAHUS
poborTa.

m NONYABTOMATUYECKUE POBOTbI nomnmo 3a4atoller CUCTEMbI B BUAE PYKOATKY,
YNPaBNAoLWEN HECKO/IbKUMK CTENEHAM MOABUMKHOCTU, UMeIOT Manyto IBM, Kotopasa npeobpasyer
CUTHaNbl C PYKOATKM B CUrHA/bl, yNpasasaowme ABnKEHNAMU UCMONHUTENBHOIO OpraHa.

m POBOTbl C ABTOMATUYECKUM YINPABJ/IEHUEM nonHOCTbIO MM YAaCTUYHO PYHKLNOHUPYIOT
6e3 yyactna onepartopa.

- ABTOOMEPATOPDbI BbINONHAIOT ONpeaeneHHbIN LUKA HECNOXKHbIX AENCTBUN MO XKECTKO
331aHHON, HEU3MEHAEMOMN NPOorpamme.



2.4 Knaccnoukauma pobotos (2.4.3 Mo meToany ynpassieHUA)

m MHTEPAKTUBHDbIE POBOTbI, B oT/IuMe OT BUOTEXHUYECKUX, UMEIOT YCTPOMCTBA NaMATU U
MOTYT MNONepemMeHHO yNpaBaAaTbcA AMbBo onepaTopom, MO aBTOMATUYECKM.

B 3aBMCUMOCTM OT GOpPMbI Y4ACTMS YE/I0OBEKA-ONEPATOPa MHTEPAKTUBHOE YNPaBAEeHNE MOKeT
6bITb ABYX BUOOB:
v’ aBTOMaTM3MpOBaHHOE, Koraa npoucxoauT YepeaoBaHMe BO BpeMEHU aBTOMaTUYECKUX
PEXMMOB YPaBAEHUA N BUOTEXHUYECKUX;
v’ cynepBM30OpHOE, KOr4a BCe YacTM 3a4aHHOrO LMK/Ia OrnepaLunii BbINONHAKOTCA aBTOMATUYECKM,
HO nepexoA, OT OA4HOro 3Tana K cneayolemy OCyLLLeCTBAAETCA Noc/ie No4aym OnepaTopom
COOTBETCTBYIOLLLEN LiesieyKa3aTe/IbHOM KOMaHApbI.

- ABTOHOMHDbIE POBOTbI moryT dyHKUMOHUpPOBATL 6e3 yyactua onepatopa. O6bIYHO 3TO
OYYBCTBJ/IEHHbIE POOOTLI C 3/IEMEHTAMM UCKYCCTBEHHOIO UHTEN/IEKTA.



2.4 Knaccndpukauma poboTos

2.4.4 Mo npuHUMNYy ynpasaeHuA

Mo npuMHUMNY ynpaBneHusa poboTbl MOXHO pa3aenTb Ha BUAbl, COOTBETCTBYIOLLUE
NOKO/IEHMAM POHOTOB:

. KECTKONMPOITPAMMMWPYEMDIE — 370 Takme pob0oTbl, nporpamma AeMUCTBUMN KOTOPbIX
COAEPHKUT NMONHbIN Habop MHPOPMaALMK, HE N3MeEHSAIOLLLEMCA B npouecce paboTbl, HECMOTPA Ha
N3MEHEHME BHELLUHMX YC0BUMN.

m AAANTUBHbIE POBOTbI nmetoT ceHCcoOpHOEe obecrnevyeHne, NO3BONAIOLLEE KOPPEKTUPOBATD
NpPOrpaMmHble AENCTBUS B COOTBETCTBUM C NOJIy4aeEMOMN MHPOPMALIMEN O BHELLHEN cpeae U
COCTOAHUM camoro poboTa, T. e. npucnocabnamsaTtb CBOU AENCTBUA K U3SMEHEHWUIO BHELLIHUX YCTOBUM.

m TMMBKOMNPOTPAMMMPYEMDbIE POBOTbI cnocobHbl nonHOCTbI0O GOopMUPOBaTb NPOrpammy
CBOWX AENCTBUMN HA OCHOBE NMOCTABAEHHOW Lenn U Nnoaydyaemonm MHpopmauum o6 oKpyKatoLlein

cpege.



2.4 Knaccndpukauma poboTos

2.4.5 Mo BennuunHe obcnykmsaemoro ob6bema paboyen 30HbI:

Knacc Pabouunn Onepauunn
o6bem, m°
MwukpopoboThI [o 0,01 Oco00 TOYHbIEe C BECbMa MernkumMmu getanamm
MuHNpOBOTHI Ot 0,01 no 0,1 TOYHbIE C MENKMMU AeTansaMu
Manble poboThbl C Menkumu n cpegHnumMmn getansimu, Bbinosi-
(orpaHn4eHHoOn O10,1001,0 HAeMble paboynmu cuasa (MpPenMyLLEeCTBEHHO
rpy30noabLEMHOCTN) XEHLLMHaMN)
Co cpegHuMn geTansiMu, BbINOMTHAEMbIE pa-
CpenHue poboThbl OT11,0 00 10,0 PEA A P
OoUnMKM CToS (NPEUMYLLIECTBEHHO MYXXYMHAMMN)
[NpeBbilLaowme pusnyeckne BoO3MOXHOCTH
KpynHble poboThI Csbiwe 10,0 qgnoseka HLUE &)

Knaccudpukaumsa pobotoB no BennynHe padbodero obrema



2.4 Knaccndpukauma poboTos

2.4.6 No FOCT 25685-83 «PoboTbl NpoMbilLNeHHble. KnaccupumKauymar:

KnaccugukaynoHHbI
NpU3HaK

Cneunanusauus

py3onoAbLEMHOCTL

Yuecno cteneHen
NOABUXKHOCTU

Bo3moxHOCTb
nepeaBumKeHus

Cnocob ycTaHOBKM Ha
paboyem mecte

[MpOMbILWNEHHbIE
po6OThI
CneunanvanpoBaHHble MHoroueneBbie
CneuuanbHble
(uenesble) (yHMBepcanbHbIe)
Cepxnerkve Nerkve CpegHue Tsokenole CeepxTaxenbie
(mo 1 kr) (8o 10 kr) (mo 200 «r) (mo 1000 «r) (cabiwe 1000 kr)
2 3 4 Bonee 4
CraumoHapHble MoaBwKHbIE
BcTpoeHHble H M
(8 06Opya0BaHME) anonbHble OABECHbIE

Knaccundpumkaumsa pobotos no NOCT 25685-83 (Hayarno)



2.4 Knaccnoukauma pobotos (2.4.6 Mo NOCT 25685-83)

Bua cuctemel MpsiMoyronbHas
UnuHapudeckas Cdbepuueckan rme
KoopauHaT (nekapToBas) Hunurpp pep Yrnosas Opy
Bva npueoaa SHSKIBOMS MMapaBnuyeckuii MHeBMaTUYECKNIA KOMOUEIPO:
HUYECKUI BaHHbIN
Bug ynpasnenunsa MporpammHoe ApanTuBHoe
Linknosoe Mo3uunoHHoe KoHTypHOE
Cnocob Mporpammupyemeble lMporpammunpyemsle
nporpamMmmMmupoBaHus oby4eHnem aHanuTU4ecku

Knaccundukaumsa pobotos no NOCT 25685-83 (okoHYaHwMeE)



2.5 TexHnyeckne xapaKTepncTtnukm n nokasartenn [1P

2.5.1 OCHOBHble TEXHNYECKUE XaPaAKTEPUCTUKMU:

m HOMMWHAJIbHAA TPY30NOABEMHOCTD MNP — Hanbonbliee 3HayeHUe maccbl NPeaMeTOB
NPOW3BOACTBA UM TEXHONIOTMYECKOM OCHACTKU, NPU KOTOPOM rapaHTUPYIOTCA UX 3aXBaTbIBaHMeE,
yaeprKaHne n obecneyeHne yCTaHOBNEHHbIX 3HAYEHMIM IKCN/TYaTaLMOHHbIX XapPaKTEPUCTUK.

= YUCNO CTENEHEN NOABUMXHOCTMU MNP — 5T0 cymMa BO3MOMKHbIX KOOPAMHATHBIX [,BUNKEHWIA

ero pabouyero opraHa uam obbeKTa MaHUMYANPOBAHUA OTHOCUTE/IbHO ONOPHOM CUCTEMBI.
Pasnnuator cmeneHu nodsuxcHocmu:.

v NepeHOoCHble, UCNOob3yeMble ANA nepemelLeHna paboyero opraHa MP;

v OopueHTUpyloLLMe — ANA ero OpUeHTaumMm B NPOCTPaAHCTBE.

m BE/INMUHbI U CKOPOCTU NEPEMELLEHUA PABOYETO OPTAHA no Ka*kaomn cteneHu
NOABUXHOCTM XapPaKTEPU3YIOT reomeTputo pabouero npoctpaHcTsa P, a Takke 0cobeHHOCTH
ABUXEHUA U OPUEHTALMMU NEPEHOCMMOrO NpeaMeTa U onpeaenarTca MeXxaHMKon manmnynatopa lP
N BO3MOXHOCTAMM NpmBoAa.

CKOpPOCTM NepemelLeHNI 3BEHbEB MaHUNYNATOPA XapaKTepm3yoT BaxkHoe KayecTtso MNP —
6bicmpodeiicmeue, OT KOTOPOro 3aBMUCUT BpeMA 06CNYKMBAHUA TEXHOOTMYECKOTro 060pya0BaHuUS.



2.5 TexHMYecKkme xapakrtepuctukm n nokasarenm MNP (2.5.1 OcHOBHble Tex. Xap-Ku)

m PABOYAA 30HA NP — 370 NpOCTPaHCTBO, B KOTOPOM MOXKET HaxoamnTbCA pabounin opraH npu
ero PyHKUMOHMPOBaAHMNU. XapaKTepusyetca popmon n obvemom.

m ®OPMA, nnav BUA, PABOYEU 30HbI — npocTpaHcTBeHHaa ¢urypa, onvcbiBaemasn paboymm
opraHom [P npu NpoxoxKAeHN UM NPeaenbHO AOCTUHUMbIX NOJIOXKEHMU.

m OBbEM PABOYEWN 30HbI (M PABOYMIN OBBEM) — 570 06Bbem NPOCTPaHCTBa, K Npeaenax
KOTOPOro MOXKET nepemewlatbca paboumnit opraH MNP npu ero pyHKLUMOHMPOBAHUN.

m PABOYEE MPOCTPAHCTBO — 5TO NpPOCTPAHCTBO, B KOTOPOM MOXKET HaXOAUTbCA
NCMNONHUTE/IbHOE YCTPOMCTBO noasuHoro MNP npu ero pyHKUMOHUPOBAHUN.

. 30HA OBC/TYXKMUBAHUA — npocTpaHCTBO, B KOTOPOM pabouni opraH NP BbINO/NHAET CBOMU
dYHKLUMKM B COOTBETCTBUM C HA3HAYEHNEM U YCTAHOB/IEHHBIMW XapPaKTEPUCTUKAMM.

- NOrPEWLUHOCTb NO3NUUNOHUPOBAHUA U/TU OTPABOTKU TPAEKTOPUWU — 51O OTKNOHEHME
nonoxeHusa (Mnun TpaekTopmumn) pabouero opraHa MNP oT 3a4aHHOro NPOrpaMmmoin NP MHOTOKPaTHOM
NO3ULMOHNPOBAHUM.



2.5 TexHMYecKkme xapakrtepuctukm n nokasarenm MNP (2.5.1 OcHOBHble Tex. Xap-Ku)

- OTHOCUTE/NIbHAA NOIPEWLHOCTb MO3UUMNOHUPOBAHWA — BennunHa, xapaktepusytoLas
TOYHOCTb POOOTOB C LUMK/IOBbIM U MO3ULUOHHbIM YNPaB/JeHNEM U paBHan OTHOLLEHUIO abCcoNtoTHOM
NOrPeLHOCTU NO3ULIMOHNPOBAHUA K MAaKCMMaIbHOMY PacCTOAHUIO OT OCU BnMKalLLEen K OCHOBaHUIO
poboTa KMHEMATUUYECKOM napbl A0 rpaHuLbl paboyeilt 30HbI, BbipasKeHHast B NPOLLeHTax.

. OTHOCUTE/IbHAA NOIrPELLHOCTb OTPABOTKU TPAEKTOPUU — BennumnHa, onpeaenatowlas
TOYHOCTb POBOTOB C KOHTYPHbIM YNPaBAEHUEM U PaBHAA OTHOLLIEHUIO aBCONOTHOM NOrPELIHOCTH
nepemeLLeHNa NCNOJIHUTEIbHOTO MexaHM3Ma No TPaAaeKTopuK B npeaenax paboyen 30HbI K
MaKCUMaZIbHOMY PACCTOAHUIO OT OCU BaMMKaMLLIEen K OCHOBaHMIO pOHOTa KUHEMATMYECKOM Napbl A0
rpaHuUbl paboyen 30HbI; BbiparkaeTca B NPOLUEHTAX.

Mo OTHOCUTENIbHOM NOrPELHOCTN NO3ULMOHUPOBAHUA NAN OTPAOOTKM TPAEKTOPUM pPasanyatoT
yeTblpe Knacca ToyHocTm [1P:

OTHOCHUTEJIBHASI TOTPENTHOCTh
MO3UIIMOHUPOBAHUS UJTH Kitacc Tounoctu
OTpPadOTKHU TpaeKTOpuH, %
Jo 0,01 0
Ot 0,01 mo 0,05 1
Ot 0,05 10 0,1 2
Cspie 0,1 3
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2.5 TexHnyeckme xapaktepuctmkm n nokasartenu NP

2.5.2 |£|,OI'IO}'IHl/ITEI'IbeIe TEXHUYECKUNE XaPaKTEPUCTUKN!

Konnyectso pyK;
MobunbHOCTb;

Cucrtema KoopauHar;

Tvn npusBoaa;

Tun cucTembl ynpaBaeHus;
Ob6bem NnamaTu;

Cnocob nporpamMmmnpoBaHus;
KonnuyectBo BHELIHMX KOMAHA,;
[abapuThbl;

3aHMMaemasda naowaab;

Macca poboTa;

NcnonHeHne B 3aBUCMMOCTM OT YC/I0BUI OKPYXKAtOLWEN cpeabl;
Bpema 6e30TKa3zHOM paboThl;
PacuyeTHbI CPOK CNy»KObl.



2.6 CocTaBHble YacTu U KOHCTPYyKUmnA NP

MpOMbIWNEHHbIN

poboT

MaHunynsaTtop
OnopHble Manunyns- Pabounii YcTponcTeo MpuBog
KOHCTpPYK- UMOHHas opraH nepensu-
Lum cuctema XKeHus

Obwas cTpykTypHasa cxema [P

YCTpONCTBO
yrnpaBneHus
Cuctema WHopma- Cuctema
ynpaene- LMOHHO- CBS3U
HUS N3MepuT.
cmctema




2.6 CocTaBHble YaCTu U KOHCTpyKumna MNP

KOHCTpYKUMS NPOMBILLIIEHHOIO
poboTa

1 — OnopHas KOHCTPYKLNS

(ocHOBaHwMe);

2 — KOJIOHHA;

3 — pyKa MmaHunynaTtopa;
4 — KNCTb;

5 — pabounm opraH (cxear);
6 — gaT4mMK obpaTtHoOM CBA3MN;
/ — NpUBOL PYKWU;

8 — Briok ynpasnswoLero
YCTPOMCTBA C NynNbTOM




Pasnen 3.
KOHCTPYKTUBHOE YCTPOUCTBO U
MEXAHUKRA NMPOMBbILWLTEHHbBIX
POBEOTOB



3.1 MaHunynauMoHHaAa cuctema

3.1.1 Obwan xapaKTepmnCTmKa

MAHUNYNAUUNOHHAA CUCTEMA (MC) uan MAHUNYNATOP MNP — 5T0 MHOTO3BEHHbIN
NPOCTPAHCTBEHHbIN MEXaHN3M C PA30OMKHYTON KMHEMATUYECKOW LLEMblO, NepBOE 3BEHO KOTOPOro
(cToMKa) ABnseTca ocHoBaHMeM poboTa, a NocneaHee HeceT paboymit opraH, HeNnocpeacTBeHHO
B3aMMOAENCTBYIOWMIM C OOBEKTOM MaHUMNYANPOBAHUA.

3BEHO mexaHuM3ma — getanb (n1M60 COBOKYNHOCTb AeTanel ¢ 06WMM 3aKOHOM JBUMNKEHUA),
KOoTopan B npouecce ABUKEHUA N B3aUMOLENCTBUA C APYTMMU 3BEHbAMU OCTAETCA MECTKOM, He
N3MEHSAA CBOUX pa3mepoB U GopMbl.

KUHEMATUYECKAA MNAPA — coeanHeHUe ABYX CONPMKACAOLLMXCA 3BEHbEB, A0MNYCKatoLee nx
onpegeneHHoe OTHOCUTEe/IbHOe ABUXKEHMeE.

CTPYKTYPHAA CXEMA MEXAHU3MA — 570 rpaduryeckoe nsobparkeHme mexaHmsama
NPUMEHEeHMEM YCNOBHbIX 0603HAYEHUIN 3BEHLEB M KUHEMATUYECKMX Nap 6e3 yKa3aHUA pa3smepos
3BeHbEeB.

B otninumne ot ctpyktypHoir, KUHEMATUYECKAA CXEMA coaepuT pasamepbl, Heobxoanmbie
A/19 KNHEeEMATMUYEeCKOro aHanms3a U pacyeta mexaHu3ma.



3.1 MaHunynaunoHHaa cuctema (3.1.1 ObLaa xapaKTepucTuka)

SnemMeHT 3cku3 XapakrepucTtuka 3nemeHT Acku3 Xapaktepuctuka

3BeHO BpawieHue Bokpyr

(CTepKeHb) / - lnockoe wapHupHoe rnonepe4yHon ocu
HenoasukH COeJUHEHNE 3BEHLEB (BpawarensHasn napa V

cawpernome | acca)
7,
3BeHa (cTolka) A ABrxenne . BpalueHve BoKkpyr
OTCYTCTBYET LWapoBoi WwapHup ¢

YKecTkoe coeiMHEHNE
3BEHLEB

naneuem

ABYX ocen (BpaluaTtenbHas
napa IV knacca)

NoaBuXXHOE coeguHe-
HWe C NnepeMeLLleHneM
BOOMb MNPSAMONUHENHbIX
HanpaBnALLMX

BosBpaTtHo-noctynatenbHoe
ABUMXeHMe (nocTynaTenbHas
napa V knacca)

LLlapoBoi wapHup

BpalueHue Bokpyr
Tpex ocei (BpaluaTenbHas
napa lll knacca)

BOSBpaTHO-ﬂOCTyI'IaTeJ'IbHOG
ABWMXeHne U B3anMOoCBA-

3aXXUMHbIE€ 3NEeMEHTbI

TRl

BuHTOBOE NoaBuXHOE / 3axBaTHoe NOABWXHbI
coeguHeHue e va Yy saHHoe BpaluarenbHoe YCTPOWCTBO
ABWXeHWe (nocTynaTensHo- 3aXUMHbIE 3NEMEHTHI
BpallatensHasa napa V kn.) HEMOABWXHbI
BoaspaTHo-nocTynar. ABUX.
LnnuHapuyeckoe N He3aBUCMMOE BpalleHune

coegunHeHne 3BeHbeB

BOKPYT NpoaOSfIbHOW OCU
(umnungpuy. napa IV kn.)

YcrnoBHble 0603Ha4YeHUs1 SfIEMEHTOB CTPYKTYPHbIX U KWHEMATUYECKUX CXEM




3.1 MaHunynaunoHHaa cuctema (3.1.1 ObLaa xapaKTepucTuka)

AN

O6bwmnn BnO MaHUNynaTopa v ero
CTPYKTYpPHasi cxema

1 — HenogBWMXXHOE 3BEHO (OCHOBaHWE
NIN KOpIyc);

2 — KOSTOHHa MaHUNynAaATopa;

3 — KapeTKa;

4 — pyka MmaHuMnynaTtopa;
9 U 6 — KNCTb MaHUNYNATOPA;

6 — pabouunm opraH (MexaHU4eCKNn
CXBar);

[/ — 3axBaTHble arieMeHTbI (ryoku);

[, Il, Ill — nepeHoCHbIE OBUXEHUS,

IV, V — opueHTupyoLne OBUXKEHUS;
VI — BHYTpeHHee OBWXeHue (3axartme



3.1 MaHunnynaunoHHaa cuctema

3.1.2 CteneHn NoaBUXKHOCTU MAHUNYNATOPA:

YMCNO CTENEHEN CBOBOAbI (CTENEHEX NOABUXKHOCTU) ABCO/IIOTHO TBEPAOIO TENA
(3BEHA) — mrMHMManbHoe Konm4yectBo 0606LWeHHbIX KOOPANHAT (KOOpPAUHATLI X, Y, Z KaKon-1nMbo ero
TOYKM M yIbl Inepa y, O, @), NONHOCTbIO oNpeaenAlLee NOJOKEHME M BO3MOXKHbIe HanpaBaeHuA
ABUXEHUA Tena.

W=6-S5, (3.1)
roe W —uucno cteneHen csoboapbl;
S — YNCNo YC/I0BUI CBA3U UM OTPAHUYEHUI ABUKEHUN.

Yucnom ycnosuii ceasm S onpeaensetca KNNACC KWHEMATUYECKOW NAPDI.

CTENEHU NOABUXHOCTU (CTENEHU CBOBOAbI) MAHUNYNATOPA — 310 06006LLEHHbIE
KOOpAMHaTbl, onpeaensatolime NosoKeHne B NPoCTpaHCTBe 3BeHbeB MaHunynaTopa MP.

Yucno ctenenen noasukHoctn W HaxoamuTca no cTpyKtypHon ¢popmyne ComoBa-Manbiwesa
A1 OTKPbITOM KWHEMATUYECKOMN LIEMNW:

W =6n— (5P + 4P, + 3P, + 2P, + P,), (3.2)



3.1 MaHunynaunoHHaa cuctema (3.1.2 CteneHn NnoABUMKHOCTU MaHUNYNATOPA)

roe N — YMcao NOABUMKHbIX 3BEHbEB;

P5, P4, P3, P2, P1 — 4yncno KMHemaTnyecKnx nap COOTBETCTBEHHO 5-ro, 4-ro, 3-ro,
2-ro n 1-ro Knaccos.

Ana nnockmx mexaHmnamos W_ =3n—(2P; + P,). (3.3)

Echn B MaHUNYNATOPE UCMOJ/Ib3YIOT KWHEMATUYECKUE Mapbl TO/IBKO NATOINO Ks1acCa, TO
W = 6n — 5P, (3.4)

ANA NNOCKMX MEXaHU3MOB W, ,=3n—-2P.. (3.5)

B mexaHun3max c pa3OMKHYTOl7I KMHEMATUYECKOM Luernbo YNCaI0 NOABUXKHDBIX 3BEHbEB BCeraa
PaBHO YNC/NY KWHEMATUYECKNX Nap, T. €.

n=P;+P,+P;+P,+P,,
N B 3TOM CJIy4a€ YMCI0 CTENEHEN NOABUKHOCTM AnA MmaHunynatopa MNP

W =P. + 2P, + 3P, + 4P, + 5P,, (3.6)

ANA NNOCKOro mexaHM3ma W, . =Ps +2P,. (3.7)



3.1 MaHunynaunoHHaa cuctema (3.1.2 CteneHn NnoABUMKHOCTU MaHUNYNATOPA)

Ona manunynaropa us n. 3.1.1
W = 65— (55 + 4¢0 + 3¢0 + 2¢0 + 0) = 5.

CmeneHu No08UXCHOCMU MAHUMNyAAMOPA B 3aBUCUMOCTU OT Ha3HAYEHUA M XapaKTepa
ABUXEHNIN pa3aenatT Ha:
v’ nepeHocHble (permoHanbHble), obecrneymnsatoLLme nepemelleHne paboyero opraHa mam
0b6beKTa MaHUNYIMPOBAHMA B 3alaHHOE MecTO paboyei 30HbI;
v’ opueHTupylouwme (1oKkanbHble), obecneumsatowme nx opmeHTaLmio,
v KoopAauHaTHble, unun rnobanbHble, obecrneymsarolLme nepemelleHme paboyero opraHa nam
0b6beKTa MaHUNYIMPOBAHMA 33 Npeaensbl paboyen 30Hbl nepemeuieHmem camoro [1P.

Ona obcnyKmBaHma ob6bemHoM paboyeit 30Hbl MAaHUNYIATOP AO0MXKEH MMETb HE MEHEEe TPeX
cTeneHen NOABMMXKHOCTU; NPU ABYX CTENEHAX 0bbeMHan paboyad 30Ha BbIPOXKAAETCA B

NOBEPXHOCTHYIO (N/IOCKYIO, UMANHAPUYECKYIO NN chepUuyeckyto), Npu oaHoOM — B INHENHYIO (B BUAe
NPAMOM AN AYTN OKPYKHOCTH).



3.1.3 Buabl KNHEeMaTUYECKUX rnap 3BeHbEB

3.1 MaHunnynaunoHHaa cuctema
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Buabl KMHEMaTNYECKUX Nnap MHOFO3BEHHbLIX MEXaHNU3MOB




3.1 MaHunnynaunoHHaa cuctema

3.1.4 ba3oBaAa cuctema KoopauHaT

3.1.4.1 NpAamoyronbHana (aeKkapToBas) cMctema KoopanHaT

7777 77777
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1 — pama; 2 — nonepeyHan Tenexkka (KapeTtka); 3 — «pyka» maHunynatopa; 4 — paboyas 3oHa
(napannenenunen).

Mpumepeol npumeHeHuA: «Pntm-05.01»; «InekTpoxeHay»; «YopkmenT ACT-1»

AdocmouHcmea:
v CpaBHUTENIbHAA MPOCTOTA NOCTPOEHUA MAaHUNYNATOPA U NPOrPaMMUPOBaAHUA.



3.1 MaHunynaumnoHHaa cuctema (3.1.4 bazosaa cuctema KoopanHarT)

Hedocmamku:
v Yype3amepHoe yBesnyeHne rabapmuTHbIX pa3mepoB YCTPOMUCTBA NPU CPAaBHUTENbHO HEOONbLLIOM

obveme paboyen 30HbI;
v’ yA/NMHEeHMe NPOoAO/IKUTENbHOCTU 3a4aHHON LIMKAOrpammMbl npoLecca.

Yalle Bcero Takne poboTbl BbIMNONHAOTCS B BUAE KapeTKU, NoABELIeHHOM Ha HanpaBaAoLLIMX
noA Unu Hag obcnyxmnsaembim obopyagoBaHmuem, N1M60 B BUAE NOPTa/IbHOM KOHCTPYKLUN.
Mcnonb3yeTcs AOCTAaTOYHO pPeaKo.

3.1.4.2 UnnnHpgpuyecKasa cmctema KoopauHat
4 | 1 — noBopoOTHaA

‘ \ KOJIOHHa (cToMKa);
(5 2 — KapeTKa;

] _<> 3 — «pyKa» maHuNy-

: 3 NnATopPa;
, 4 — paboyan 30Ha
~ CD (HenonHbIM UMAKHAP).
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3.1 MaHunynaumnoHHaa cuctema (3.1.4 bazosaa cuctema KoopanHarT)

AdocmouHcmea:

- obecneyeHune obcnykmBaHmAa bonbworo ob6vema paboyero NPoOCTPaAHCTBA;

- HaAN4YKMe ABYX NEPEHOCHbIX NOCTYNaTeNbHbIX NEPEMELLEHNI HAPAAY C BpaLaTebHbIM
obneryaet N1aHMPOBKY M KOMMNOHOBKY paboumnx mecTt u 06opyaoBaHMsA, CO34aHNE
PODOOTOTEXHMYECKUX KOMIMIEKCOB.

Hedocmamok:
- 3aTPYAHUTENBHOCTb 0O6CNYKMBAHMA OOBEKTOB, PACNO/IOXKEHHbIX HAa MasioM BbICOTE.

Bnharopaps yaob6cTBy KOHCTPYKTUBHOIO NOCTPOEHMA U NPOrPaMMMPOBaHMSA, TaKas
KOHbUTYpaUmMa MaHUNYNATOPa NOAYYUIa LUMPOKOE pacnpoCcTpaHeHue.

lMpumepeol npumeHerHua: «LUnKnoH-3»; « UIMKNOH-5»; «YHUBepcan-5»; MP-5; NMP-10U.
3.1.4.3. Cpepunueckan (nonspHan) cuctema KoopamHat
Hedocmamku:

FPOMO3/4Kan KOHCTPYKLUMUSA;
TpebyeTca CNoXKHAnA cMcTema yrnpaBieHus.

AN

AdocmouHcmea:
v\ BbICOKaf YHMBEPCA/IbHOCTb;
v’ BO3MOXHOCTb 06CNyunBaHMA Bosbluero obbema paboyero NpocTpaHCTBa, Yem
MaHUNYNATOPbI, paboTatowme B NPSAMOYroNbHOW U UMAUHAPUYECKON CUCTEMAX KOOPANHAT.



3.1 MaHunynaumnoHHaa cuctema (3.1.4 bazosaa cuctema KoopanHarT)

1 — Bpawatowianca
KOJIOHHQ;

2 — NOBOPOTHAaA
(Kavatowascs)
KapeTKa;

3 — «pyKa»;

4 — paboyasn 30Ha
(HenonHbIM Wap).

Mpumepeobl npumeHeHusA: «YHuBepcan-15»; «YHusepcan-60»; MP-35; KOHumewnr.
3.1.4.4 YrnoBas (aHrynapHas) cuctema KoopamnHaTt

Hedocmamku:
v\ [0BOJIbHO C/IOXKHA U TPOMO3/Ka 418 peanns3aumnm u NporpammmpoBaHus;
v’ TpebyeT Ana cBoero yrnpassieHua 6osiee cIoXKHble YCTPOMUCTBA;
v\ B CBA3M C NOHMMKEHHOM KECTKOCTbIO HY}KHbI CrneuuanbHble Mepbl A1 NOBbILEHUA TOYHOCTH

MaHUNYTNPOBaAHUA.



3.1 MaHunynaumnoHHaa cuctema (3.1.4 bazosaa cuctema KoopanHarT)

1 — Bpawatowianca

KOJIOHHQ;

2 — «nnevyoy;

3 — «JIOKOTbY;

4 — paboyasn 30Ha

) (cnoxHasa wapoBas,
OrpaHW4YeHHas

chepuyeckumu u

_7 LUAUHAOPUNYECKUMU
_% NOBEPXHOCTAMM).

JdocmouHcmea:

BbICOKAsi YHUBEPCANbHOCTb;

Hambonbwm ob6bem obcnykmMBaemomn paboyen 30HbI;

XOPOLLO KOMMOHYETCS B LiEXE;

NO3BO/IAET MMHMMU3NPOBATb Pa3Mepbl MPOU3BOACTBEHHbIX NaoWaaen, Heobxoanmbix Ana
pasmelleHna poboTos.

DN NI NI

Mpumepol npumeHeHusa: «Konep»; «KoHTyp»; TYP-10; «Myma-tOHUMeNT».



3.1 MaHunynaumnoHHaa cuctema (3.1.4 bazosaa cuctema KoopanHarT)

3.1.4.5 AHrynapHas umanHapuyeckas (CnoxxHaa UMAnHAPUYecKan) cuctema KoopamHat

1 — BpaLlatoLan KoNoHHa (Kopnyc);
2 — noBoOpaymMBaloLLeeca B
rOPU30HTa/IbHOM NJIOCKOCTU 3BEHO;
3 — nepemeLllaroLLIAACA BEPTUKA/IbHO
«pyKa»;

4 — paboyan 30Ha (NPAMOIN CNOXKHbIN

UMANHAP).

1 2 3 4

3TO NPUHLUMNNANBHO HOBAA KOHPUrypaumna maHunynatopa NP, co3aaHHasa B ANOHUM yY4eHbIMU
YHMBepcuTeTa AmaHacu, noasuaacb Bnepsble B 1981 r. 1 nonyymna Ha3eaHue «SCARA» (Selective
Compliance Assemble Robot Arm — pyka cbopo4yHoro pobota c U3bmpatenbHOM NOAATAUBOCTLIO).

AdocmouHcmea:
v poboTbl TMNa «SCARA» MmoryT HeCTU 3Ha4YNTENbHO Bo1ee BbICOKME NONE3HbIe HArpy3Ku, Yem
apyrue cbopoyHble poboThl;
v BeCbMa yA00OHbI ANA BbINOAHEHMNA COOPOYHbIX Onepauun.



3.1 MaHunnynaunoHHaa cuctema

3.1.5 KOHCTPYKTUBHbIE CXEMbI OCHOBHbIX Y3/10B MaHUNYNAATOPA

Y3EJ1 — 3TO KOHCTPYKTUBHO 3aKOHYEHHaA cOOpoYHaa eanHNLA, MMEIOLLLASA CPAaBHUTENBHO Y3KOE
GYHKUMOHAIbHOE HAa3HAYeHUe. Y3en MOXKeT BKAoYaTb B Ce6A, MTOMMMO HECYLLIUX U KNHEMATUYECKMX
3/1IEMEHTOB, TaKKe UCMOJIHUTEeNbHYI YaCTb CM/IOBOr0 NpMBOAA NepesaTovYHble MexXaHU3Mbl U
Pa3NnNYHble AONOJIHUTE/IbHbIE YCTPOWCTBA.
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Briok-cxemMbl pacnonoXeHnss OCHOBHbIX Y3/10B MaHUMYNATOPOB
O — ocHoBaHue; Kp — kapeTka; Kn — konoHHa; P — pyka; 3Y - 3axsat



3.1 MaHunnynaunoHHaa cuctema

3.1.6 KOHCTPYKTMBHbIE CXEMbI YCTPOMCTB ANA obecneyeHmnsa NPAMOJANHENHOTO

ABUNXKEeHUA
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KOHCTPYKTUBHbIE CXEMbI YCTPOMUCTB AN obecneyeHusi NpsiIMONTMHEHOTO ABUXKEHUS
C MCMNONb30BaHNEM CUMOBbLIX MMAPOLUUINHOPOB



3.1 MaHunynaunoHHaa cuctema (3.1.6 Cxembl 419 NPAMOANHENHOIO ABUMKEHUA)

AN~

d
CXeMbl YCTPOMUCTB ANA CO34aHUA MPAMOSIMHENHOIO ABUXKEHUA: @ - BUHTOBOTO; 6 — peeyHoro
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KombuHMpoOBaHHbIE CXEMbI YCTPOUCTB AnA obecneyeHmna NPAMOJIMHENHOTO ABUKEHUSA



3.1 MaHunnynaunoHHaa cuctema

3.1.7 KOHCTPYKTMBHbIE CXEMbI YCTPOMUCTB AN obecneyeHmna BpaLwlaTe/IbHOro

ABUNXKEeHUA
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KOHCprKTI/IBHbIe CXEeMbl yCTpOVICTB ansi obecneyeHms BpawaTeryibHOro ABM>XeHn4
3BEHbEB MaHUNYNATOPa C UCNoJfib30BaHNEM NHEBMO- N TAPOUNITNHOPOB



3.1 MaHunynaumnoHHaa cuctema (3.1.7 Cxembl ANA BpaLLlaTe/IbHOro ABUMKEHUA)

Y
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Cxema yCTPOWCTB A5l CO3[aHWNA BPaLLaTe/IbHOTO ABUMKEHUA C UCMOIb30BaHMEM Napbl K BUHT-TanmKa»
M pblyara



3.1 MaHunnynaunoHHaa cuctema

3.1.8 O6Laa KNHemaTM4ecKasa cxema MaHUNynATopa
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3.2 Pabouune opraHbl

3.2.1 Knaccndumkauma 3axBaTHbIX YCTPOMUCTB

3axBaTHble ycTponcTsa [P

I

|

M C anacTu4HbIMHK BakyyMHble MarHiTHLIE
exaHun4veckne Kamepamy
C pacwupsiowm- C unarnbatrowwm- C NocTosiHHbIMK C anekTpomarHu-
OXeKTopHble
MUCA KaMepamu MUCA KaMepamu bestacocHble HacocHele P MarHmtTamm TaMn
Mopnepxu-
KB n
CxBaTbIBatoLLme BAGIIE Ynep arome
>KecTkonporpam-
HeynpaBnsemble KomaHaHble ectkonporpa ApanTtuBHble
MUpyemble
He GasupyroLine dukcupyrowmne Basupytowme LleHTpupytoime CTDEROHEE K
pytot Pyt Py PRy nepebasnpoBaHunio
KombuHupo- NapannenbHoro Nocneposarernb- MHoronosu- OpHonosu-
BaHHblE aencrTeus HOro OencTeund LLMOHHbIE LINOHHbIE
ABTOMaTM4YECKHU
BbICTpOCMEHHbIE CMeHHble HecmeHsiemble
CMEHHbIe




3.2.2 MexaHunyeckue 3Y

MexaHuyeckme 3Y

3.2 Paboyune opraHobl

|

|

|

[MpuBOOHbIE

MoopepxuBatoLme YpepxusatoLme 3aKUMHbIE 3ayepnbiBatoLme
HenpueogHble HenpuBogHbie [MpuBOOHbIE
C ynpyrmmum Co CTOMOPHBIMU C napanneribHbIM C BpawlaTesibHbIM

aNieMeHTamMmu

%

MexaHh3mamm

OBWXEeHneM rybok

ABMXeHneMm ryobok

Knaccudpumkauma mexaHmnyeckux 3y

C anacTuUYHbIMU
rybkamm

MexaHnyeckme HenpmBoAHble 3aXBaTHble
YCTPOWMCTBA C YIPYrMMM SINEMEHTAMMU:
a — uaHrosoe, 6 — KseuweBoe



3.2 Pabouune opranHbl (3.2.2 MexaHndeckue 3Y)
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MexaHn4yeckoe HeNpMBOAHOE 3aXBaTHOE YCTPOMCTBO CO CTOMOPHbIM MEXaHM3MOM:
a — 3aKpbliToe; 6 — pacKpbITOE NONOXKEHME
1 — NnoABUKHbIN KOpNYC; 2 — rybku; 3 — npy»KMHa; 4 — KOpnyc; 5 — HaNpPaBAAKOLWMNA LUTOK
C Pa3’XMMHOM rONOBKOW; 6 — CTONOPHbIA MEXAHU3M




3.2 Pabouune opranHbl (3.2.2 MexaHndeckue 3Y)

AR

a 6 B

KnHemaTnyeckme cxembl 3aXBaTHbIX YCTPOWUCTB C NJIOCKONAPan/ieNbHbIM AABUXKEHNEM
rybokK: a — BUHTOBOE; 6 — C NOCTynaTeNbHbIM ABUXKEHNEM OAHOMU rYOKK;
B — C Mapan/ieNlIorpaMmMHbIM YCTPOMUCTBOM

KnHematnyeckme cxembl 3aXBaTHbIX
YCTPOMCTB C BpallaTeNbHbIM ABUXKEHNEM
rybok:

a — peeyHoe;

6 — KIMHOBOE;

B — POJIMKOBOE;

I — pbl4a)KHoe




3.2 Pabouune opranHbl (3.2.2 MexaHndeckue 3Y)
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MexaHnyeckoe NpMBOAHOE 3aXBaTHOE YCTPOWCTBO C NJIOCKOMapan/ieibHbiM ABUXKEHUEM rYOOK U
3/1eKTPONPUBOAOM
1 —rybKkun; 2 — HaNpPaBAAOLWMUNA WITOK; 3 — nepegaya BUHT-ranka; 4 - UMAMHApuYecKas 3ybyartan
nepepnavda; 5 — aneKkrpogsuratens



3.2 Pabouune opranHbl (3.2.2 MexaHndeckue 3Y)

6 5 4 3 2
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7 1

MexaHnyeckoe NpuBogHOE 3aXBaTHOE YCTPOMCTBO C NJIOCKONapasnienbHbiM ABUXKEHMEM TYOOK C
KOHMYecKom 3yb4yaTton u BUHTOBOW Nepeaavyamm
1 — Kopnyc; 2 — «pyka» poboTa; 3 — PuKcMpyrowee yCTponcTeo; 4 — NnpmMBoAHAA KOHUYECKas
nepeaava; 5 — BUHT ¢ pa3HOHaNpaB/IeHHOW XoA40BOM pe3bbot; 6 — rybKku; 7 — aetanb



3.2 Pabouune opranHbl (3.2.2 MexaHndeckue 3Y)
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MexaHn4yeckoe NPUBOAHOE 3aXBaTHOE YCTPOMUCTBO C NJIOCKONApasiebHbiM ABUKEHMEM TYOOK C
napannenorpammHbIM MEeXaHU3MOM
1 — NnpuBOA NOCTYNATENbHOIO ABUMKEHUSA; 2 — UCMONHUTENbHbBIN LITOK; 3 — KOPNYC;
4 — napannenorpaMmmHoOe yCTPOMCTBO; 5 — rybKku; 6 — aetanb; 7 — BO3BPATHbIE MPYXKUHDI



3.2 Pabouune opranHbl (3.2.2 MexaHndeckue 3Y)
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MexaHnyeckoe NpuBOAHOE 3aXBaTHOE YCTPOMCTBO C BpalaTe/bHbIM ABUKeHUEM rybokK
1 — npmBoA, NOCTYyNaTeNIbHOro ABUXKEHUA; 2 — KOPMYC CXBaTa; 3 — peeyHad nepenaya;
4 — wapHupbl; 5 — Kopnyc rybok; 6 — noanpy*KMHEHHbIE CMEHHbIe NPU3MblI



3.2 Pabouune opranHbl (3.2.2 MexaHndeckue 3Y)
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MexaHnyeckoe NpuBOAHOE 3aXBaTHOE YCTPOMCTBO C BpalaTe/bHbIM ABUKeHUEM ryboK
1 — Kopnyc; 2 —rybKu; 3 —3axBaTHble NPU3MbI; 4 — AeTanb; 5 — cMmArvarLLaa NPyKmMHa;
6 — NON3yH; 7 — pbldaru; 8 — WTOK NpmMBoaa



3.2 Pabouune opranHbl (3.2.2 MexaHndeckue 3Y)

1 MexaHnyeckoe NpnBoAHOE 3aXBaTHOE YCTPOWUCTBO
C BpawaTenbHbIM ABUKEHNEM TyOOoK
1 — Kopnyc; 2 — rybkun; 3 —3axBaTHbIE MPU3MbI;
4 — peTtanb; 5 — CMAryaroLWaa NPYXnHa;
6 — NON3yH; 7 — pbldaru; 8 — WTOK NpmMBoAa

2 1 MexaHuyecKkoe NpMBOAHOE 3aXBaTHOE
YCTPOMCTBO C 31aCTUYHbIMU F'yOKamMM
1 — «pyKa poboTa»; 2 — Kopnyc;

3 — npMBOAHOM WITOK; 4 — 3n1aCTUYHaAA
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yrnpyraa neHTa; 5 — NnN1oCKue npy*KuHobl;
6 — 3axBaTblBaemana geTtanb
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3.2 Paboyune opraHobl

3.2.3 3Y € an1aCTUYHbIMU Kamepamu

3axBaTHOE YCTPOMCTBO C 3/1aCTUMHOMN KaMepOoW

! £ 1 — kKopnyc; 2 — NHeEBMOKamepa; 3 —31aCTUYHaA
( obonouka; 4 — netnu; 5 - Tpybonposoa;
6 — ynpasnAoWwmMiM KnanaH

5 6

/ﬂ ; __ SN 3

A1,

LeHTpupyrowme 3Y € anaCTUYHbIMU
Pacwunparowmmmnca Kamepamu:

a — A1A 3aXBaTbIBAaHMA 33 BHYTPEHHIOKO 1
NOBEPXHOCTb;

6 — ANA 3aXBaTblBaHMSA 3@ BHELLHIOH
NOBEPXHOCTb

1 — Kamepa 13 3N1aCTUYHOro MaTepuana;
2 — Kopnyc; 3 — oTBepCTUA ANA Nnoaayu
BO34YyXa WU XNUAKOCTU




3.2 Pabouune opranHbl (3.2.3 3Y ¢ 3n1aCTUYHBIMU Kamepamm)

3axBaTHOE YCTPOMCTBO C U3rMbatoLWLMMMCA 3/1aCTUYHBIMUM KamMepamu
1 — kopnyc; 2 — 6a3mpytowas Npu3ma; 3, 4 — an1acTUYHbIE KaMepbl;
5 — TpybonpoBoa ¢ NTHEBMOCUCTEMOM



3.2 Paboyune opraHobl

3.2.4 BakyymHblie 3Y

BAKYYMHDIE 3Y ncnonb3ytoTca NnpenmyLecTBEHHO ANA NepeHoca AeTanen ¢ NAOCKUMMU
POBHbIMU MOBEPXHOCTAMM N KOHCTPYKTUBHO BbINOJIHAKOTCA B BUAE KaMepP-NPUCOCOB, B KOTOPbIX
CcOo34aeTcA pa3pexeHme. 3axBaTbiBaHNE U yaepXKaHue o6beKToB obecneunBatoTcsa CUIOMU
aTMoCPepHOro AaBneHuns BO34yXa 3a CYET CO34aHMA B Kamepe, MPUKATON K NOBEPXHOCTU AETaNy,
BaKyyma.

AdocmouHcmea:

ya06CcTBO 3axXBaTbiBaHNA U OCBOOOXKAEHUA AeTaNew;

COXPaHEHMEe TOYHbIX N XOpoLWwo 0bpaboTaHHbIX MOBEPXHOCTEN;

YHUBEPCA/IbHOCTb MO CPAaBHEHMIO C MAarHUTHbIMMK 3Y, T.€. BO3MOXHOCTb YAepKaHUA 06beKTOB
N3 MmaTepmnanos c Nt0bbIMKU PU3NYECKMMN CBOUCTBAMM.

AN

Hedocmamku:

OorpaHMYyeHHasa nogbemMHas CUna;

NOHUMKEHHaA TOYHOCTb Ba3npoBaHMA U3-33 3NACTUYHOCTU KaMep;

MHEePUMNOHHOCTb, CBA3aHHAA C HEKOTOPOU ANUTENBHOCTbIO obecneyeHmna He-ob6xoanmoro
BaKyyMma;

[0BOJ/IbHO CNOMKHaA KOHCTPYKUMA ANSA BaKYYMUPOBAHUSA;

HeobxoaMMocCTb obecneyeHus repMeTUYHOCTU COeAMHEHMIM N CAMOro 3a-XBaTHOIO YCTPOMCTBA.

AN

ANERN



3.2 Pabouune opraHbl (3.2.4 BakyymHble 3Y)

be3HacoCHOe BakyyMHOe 3axBaTHOE YCTPOMCTBO
1 — Kopnyc; 2 — robpmpoBaHHasa ynpyraa Tpyba;
3 —3axBaTHaA 31aCTUYHAA TOPJIOBUHA;

4 — 06BEKT MaHMNYIMPOBaHUA; 5 — AYelKa

be3sHacocHoe
BaKyymMHoe
10 T hoe YCTPOMCTBO
7 C NopLIHEM
;§ 2 1 — UMAMHAPUYECKU I

52—
'HHAA NONOCTb
3 oK;

v s e i o e

/

4 — nopweHb; 5 —

9 ~ 4 yNnAOTHEeHMnA; 6 —
T / 06beKT

; ' MaHUNyAnpoBaHuA; 7
j 5 3NnaCTUYHOe
YM/IOTHEHue; 8 —
‘ 6 NONHOE 3N1aCTUYHOoEe
/ ); 9 — KaHan;

/ 7 10 - cepebra

, o o
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3.2 Pabouune opraHbl (3.2.4 BakyymHble 3Y)

BakyymHoOe 3axBaTHoOe
YCTPOMUCTBO: 2 — 0bwun Bma,; 6 —
3aKYYMHas Kamepa
1 — ocHOBaHMe; 2 — bonTtosoe
\ ~oeAnHeHune; 3 — BaKyyMHble
¢ Kamepol; 4 - Tpybonposoabl; 5 —
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I)KEeKTOpPHOEe 3aXBaTHOE YCTPOMCTBO
1 — 3ab0pHbIN NAaTpybOK; 2 — BXOAHOM
naTpyboK; 3 — BbIXOAHOW NaTpyb oK



3.2 Paboyune opraHobl

3.2.4 MarHuTHble 3Y

MATHUTHDIE 3Y ncnonb3ytoTca Ana nepeHoca Aetanen n3 GeppomMarHMTHbIX MaTepmnanos.
3axBaTbliBaHME U yAeprKaHNe 06beKTOB 0becneuynBatoTCA SNEKTPOMArHUTHOM CUJION, CO34aBaEMOM
b0 NOCTOAHHBIMM, NNOO INEKTPUYECKUMUN MArHUTAMM.

AdocmouHcmea:

o0b6napatoT 60NbLWION CUION NPUTAKEHUA HA €AMHULY NaoWaan;
BbICOKAsi TOMHOCTb MO3MLMOHMPOBAHMA 33 CYET }KECTKOCTU CEPALYHUNKA;
ObICTPOTA 3aXBaTbiBaHMA U OCBOOOXKAEHNA AeTaNneun;

NPOCTas KOHCTPYKLUMA.

ANANEA NN

Hedocmamku:
v’ OrpaHMYeHHOCTb MaTepunanos AeTanen, C KOTOPbIMU OHM MOTYT paboTaTb;
v’ HarpeBaHWe KOHCTPYKLUMI OT KaTyLUeK;
v’ Ha/nuyMe OCTaTOYHOro MarHeTU3Ma, YTo NPUBOAUT K 3arPA3HEHUIO NOBEPXHOCTM AeTan U
3aXBaTHOrO YCTPOUCTBA.



3.2 Pabouune opraHbl (3.2.4 MarHutHble 3Y)

\ N\
1 2 3

MarHuTHOe 3aXxBaTHOE YCTPOWCTBO
1 — Kopnyc; 2 — aNeKTpPMUYECKUEe KaTyWwKK; 3 — IMCT MapPraHLOBUCTOM CTan UAN NATYHU
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