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NPOMBIUUIEHHBIE POBOTHI B MAIHIMHOCTPOEHUN
Kpugsa B.B., Peiounckas T.A. (Kageopa mexanuxu, TTU FOD@Y, . Tacaupoe, Poccus)

Ha coBpeMeHHBIX MPOMBIIUICHHBIX MPEINPUATHIX 0COOCHHYIO aKTyallbHOCTh MPHOOpe-
TaeT UCIOJIb30BaHUE aBTOMATH3UPOBAHHBIX PELICHUH, OepexIMBoOe U OE3II0HOE MPOU3BO/I-
CTBO, BHEJIPCHHE HOBBIX TEXHOJIOTHI U yCTpAaHEHHE BPEIHBIX (PAKTOPOB, BIUSIOLINX HA 3/10-
POBbE UEJIOBEKA.

B cBa3u ¢ 3TMM 0coOyr0 HOIMYJISPHOCTH 3aBOEBHIBAIOT PEUICHUS MO aBTOMATU3ALMU
NPOU3BOJCTBA Ha 0a3e MPOMBINUIEHHBIX POOOTOB, MO3BOJISIOMIMX OOECIICYUTh TOJTHBINA IIHKII
00pabOTKH C BBHICOKOH MPOM3BOIUTENHHOCTBIO U TOUHOCTBIO, N30€KaTh NIEPEPHIBOB U MPOU3-
BOJICTBEHHBIX OIIMOOK, CBOWCTBEHHBIX YEIOBEKY.

HcTopusi npoMbIlITIeHHBIX POOOTOB

HcTopust prlHKa NPOMBINIICHHOW POOOTOTEXHUKH HACUUTHIBACT yke Oonee 50 rner.
[TepBorit mateHT Ha pobora ObuT momydeH B 1961 rony (moman B 1954) m3obperarenem
Jxopmxem JleBonom (George Devol), kotopsiit ocHoBan B 1956 romy BMECTe ¢ HHXKEHEPOM
Jlxo3zedom Durenndeprom (Joseph F. Engelberger) komnanuto 1mo mepBoMy CepuiiHOMY TPO-
u3B0ACTBY poboToB Unimation Inc (ot Universal Automatic — yHHUBepcaibHasi aBTOMaTH3a-
s ). DHTeNbOepT MPUBJICKA B KOMITAHUIO JIOTIOJIHUTENbHOE (DMHAHCHUPOBAHUE, PACTIPOCTPa-
HSUT W/ierd poOOTH3AIMU CPEAM MOTEHIMANIBHBIX 3aKa3UMKOB U MOMYJSIPU3UPOBAI HICI0 TPO-
MBIIUICHHOW aBToMaTH3anuu. HecMOoTps Ha TO, 4yTO mMaTeHT ObLT 3aKkpervieH 3a JleBosowm,
UMEHHO DHreJIb0epra MPUHATO CYUTATh «OTIIOM POOOTOTEXHUKI.

Bo3MoXHOCTSIMH aBTOMAaTH3alMM B MEPBYIO OYepeab BOCIOJIb30BAJIMCh aBTOMOOMIIE-
cTpoutend, U yxe B 1961 romy nHavammuce mocraBku poOoTtoB Unimate Ha 3aBon General
Motors, Heto-/Ixepcu. Po6oTser Unimate ObUTH CKOHCTPYUPOBAHBI C UCTIOIB30BAHUEM THIPO-
YCHIMTENIEH U MPOTPaMMHUPOBAIUCH B 0OOOIIEHHBIX KOOPIAMHATAX, BOCIIPOU3BOMAS TOCIEH0-
BaTEJBHOCTh JCHCTBUH, 3aIIMCAHHBIX HA MAarHUTHBINA OapabaH.

[Mozmuee kommanus Unimation mepenana cBoro TexHojormio B Kawasaki Heavy
Industries u Guest Nettlefolds, Takum 00pa3zom, OTKpBIB IpOM3BOJCTBO poboTOoB Unimate B
Slnonnu 1 AHrIvu.

OcHOBHOE pa3BUTHE MPOMBIIUICHHBIX POOOTOB Hadaioch B KoHie 60-x — Havyane 70-x
rosoB, korna B 1969 roxy B CToHI(OPICKOM YHUBEPCHTETE CTYIEHT (paKyIbTeTa MaIIuHO-
crpoenust Bukrop Illeitnman (Victor Scheinman) pa3spaboran mpoTOTHI COBPEMEHHOTO PO-
6ota Stanford arm ¢ mecTbIO0 CTETIEHIMH CBOOOIBI, HIEKTPHUECKUMH TIPUBOIAMHU U KOMIIBIO-
TEPHBIM YIPABJICHUEM, OTAAJICHHO BOCIIPOU3BOISINETO BO3MOKHOCTH YEIOBEYECKON PYKH.

B 1969 rony mosiBisitoTest pa3paboTku B obnmactu poOoToTeXHUKH KomnaHuu Nachi. B
1973 rony nemernkas kommanuss KUKA Robotics gemMoHCTpupyeT cBoero mepBoro podora
Famulus, u moutn ogHoBpemeHHo miBeinapckas kommanus ABB Robotics BeIBOAUT HA phI-
HOK poOota ASEA. O6a poOoTa UMEIOT MO HIECTh YHPABISIEMBIX OCEH C AJIEKTpOMEXaHUUE-
CKUM TIPUBOJIOM.

B 1974 rony npomsliniuieHHbIE pOOOTHI pa3padaThIBAOTCA U yCTAaHABIMBAIOTCS Ha COO-
CTBEHHOE MPOMU3BOICTBO B Kommanuu Fanuc, a B 1977 rony nepBeiit pobot Yaskawa mosiBisi-
ercsl y koMranuu Motoman.

JlanpHelmuii pocT NPOMBIIUIEHHONH pOOOTOTEXHUKHU OB 00YyCIOBIEH Pa3BUTHEM KOM-
IBIOTEPa, IEKTPOHUKM M MacIITaOHBIM pPAaCHIMPEHHEM KOMITAaHWH Ha PBIHKE aBTOMOOMIIE-
CTPOCHHS — OCHOBHBIX 3aKa34UKOB pOOOTOB.
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General Motors B 80x rogax motparuia 6omiee 40 MuLIMapI0B 10JIAPOB HA pa3padoT-
Kd B o0Onactu aBroMaTtu3auui. OCHOBHBIM PBIHKOM POOOTOB CUMTAETCS BHYTPEHHHUH PBIHOK
SnoHnM, HA KOTOPOM HAXOJHUTCS OOJBITUHCTBO KOMITAHUH MO UX Tpou3BoACTBY: Fuji, Denso,
Epson, Fanuc, Intelligent Actuator, Kawasaki, Nachi, Yaskawa (Motoman), Nidec, Kawada.
B 1995 roay u3 700 000 po6oToB, ucnons3yemsix B mupe, 500 000 padoTanu B SAnoHuw.

B Coserckom Coro3e KpyIMHEWIIMM HHTETPATOPOM POOOTOTEXHHUKH CTaja KOMIIAHHS
«ABTOBA3». PazBuBas MOIIHOCTH TIO BBIMYCKY aBTOMOOWJICH U MEpPEHHMAasi ONBIT MHPOBBIX
ABTOMOOMJIECTPOUTENBHBIX NpeanpuiTuid, B 1984 r. ona mpuoOpena JHIEH3UIO (QUPMBI
KUKA. Ha 0a3e O0TaenbHOro CTaHKOCTPOUTEIbHOTO MOJApa3/iesieHusl KoHlepHa «ABTOBA3
HAYaJIoCh MPOM3BOJICTBO OTEUECTBEHHBIX POOOTOB, NMPUMEHSEMBIX HAa TMOTOYHBIX JIMHHIX
npeanpusatus. Ha cerogusimnuii neab OAO «ABTOBA3» coBmectHO ¢ MI'TY «Ctankun
peanu3yoT MpOrpaMMy BBINYCKa JIMHEHKH POOOTOB Ui MPOMBIIUICHHBIX MPOU3BOJCTB 0
1000 equHuULL €KETOTHO.

IIpeuMymiecTBa HCNOJIH30BAHUA MPOMBIILIEHHBIX PO0OOTOB B MPOM3BOACTBE

CoBpeMeHHBII POMBIIUICHHBIH POOOT-MaHUITYJIITOP B OOJBIIMHCTBE CIIy4aeB MpUMe-
HSETCA JJI 3aMEHBI PyYHOTO Tpynaa. Tak, poOOT MOXKET HCHOJb30BaTh WHCTPYMEHTAIbHBIN
3axBaT IS (PUKCAIIM MHCTPYMEHTA U OCYLIECTBICHUsI 00pabOTKH aeTany Jubo epkaTh ca-
MY 3arOTOBKY JUUIsl TOTO, 9TOOBI TI0JIaBaTh €€ B pa004yI0 30HY Ha JabHEUITYI0 00paboTKy.

Po6oT umeer psii orpaHMYEHM, TAaKMX KaK 30HA JOCSITAeMOCTH, TPY30I0JIBEMHOCTB,
HEOOXOIMMOCTh M30€KaTh CTOJKHOBEHUS C MPEMSTCTBHEM, HEOOXOAMMOCTh MpEeaBapUTEb-
HOTO TPOTPAaMMHPOBAHUS KaXIOTo IBIKEeHWS. HOo mpu ero mpaBUIIBHOM IMPUMEHEHHH U
NpeBapUTEIIFHOM aHalin3e paboThl CUCTEMBI POOOT CIMOCOOEH 00ecreunTh MPOU3BOJICTBO
PSAIOM MIPEUMYIIECTB, TOBBICHTH Ka4eCTBO U 3(PpPeKTHBHOCTL paboyero mporiecca.

JIy1sl OLIEHKW aKTyallbHOCTH BHEIPEHHUs] poOoTa B mporiecc 00padOTKU MPHUBENEM P
NPEUMYIIECTB U HEJIOCTATKOB MPUMEHEHHUSI POOOTOTEXHUKH HA TIPEATPHUSITHH

1. lpousBoOAMTEJLHOCTH

[Tpu nmpumeHernn podoTa MPOU3BOAUTEIFHOCTh OOBIYHO MOBBIMIAeTcs. [Ipexae Bcero,
3TO CBA3aHO ¢ OoJiee OBICTPHIM MEPEeMENICHUEM H MTO3UIIMOHNPOBAHUEM B IIpoLiecce 00padboT-
KU, TAK)Ke UTPAET POJIb M TAaKOW (haKkTOp, KaK BOSMOXHOCTh aBTOMAaTUYeCKON paboThl 24 yaca
B CyTKH 0€3 IepephIBOB U MPOCTOEB. B ciyyae nmpaBUiIbHO BHIOPAHHOTO MPUMEHEHUST POOOTH-
3UPOBAHHOW CHCTEMBI MPOU3BOIUTEIBHOCT 110 CPABHEHHUIO C PYYHBIM TMPOMU3BOJCTBOM BO3-
pacTaeT B pa3bl WM Jake Ha TOPSIIOK.

Crnemyer OTMETUTh, YTO MPH HIMPOKOW HOMEHKJIATYpe W3EIHiA, OCTOSTHHBIX TepeHa-
JaKax, HEOOXOIMMOCTH OOJIBIIOT0 KOJIWYeCcTBa NMepruepuitHOTO 000PYIOBAHUS IS PA3HBIX
JeTajell MpOU3BOAUTEIBHOCTh MOXET W CHWXKATbCs, JAefas mpouecc HeAP(PEKTUBHBIM U
CJIOKHBIM.

2. YayuiuieHne 3KOHOMUYeCKHX NMoKa3aTesiei

3ameHsisi deraoBeka, poOoT d(h(PeKTUBHO CHIKAET 3aTpaThl HA OIUIATY CHEIUAINCTOB.
Oco0eHHO faHHBINA (AKTOp Ba)K€H B SKOHOMHUYECKH Pa3BUTHIX CTpaHax ¢ BHICOKMMH 3apaboT-
HBIMU IJIaTaMu pabouux M HEOOXOIUMOCTHIO OOJIBIINX HAJA0ABOK 3a MepepaboTKy, paboTy B
HOYHOE BpeMs U T.JI. B ciaydyae mpumeHeHus poOoTa WM aBTOMAaTU3UPOBAHHOUW CHCTEMBI B
1exe HeoOXOJMMO JIMIIb HAIMYKE ONIepaTopa, KOHTPOJIHUPYIOLIETO MPOIIECC, TP STOM OTepa-
TOP MOJKET KOHTPOJMPOBATH CPa3y HECKOJIBKO CHCTEM.

[lpu mepBOHAYANBHON 3aKyNKe pOOOTHU3MPOBAHHAS SUEHKA — JTOCTATOYHO CEPHhE3HOE
(MHAHCOBOE BIIOKEHUE, U MPEINPHUITHE 3aMHTEPECOBAHO B €ro ObIcTpol okymaemocTH. He-
NpaBWIFHOE TIPUMEHEHUE 000PYIOBaHMS M OIIMOKH B €r0 KOMITJICKTAIIMN M PaCCTAHOBKE MO-
IyT IPUBECTU K YBEIMUEHUIO BpeMEHH 00pabOTKU J100 TPYyAOEMKOCTH PabOThl, TEM CaMbIM
CHHM3HUTH IKOHOMHYHOCTH IPOU3BO/ICTBA.
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3. KayecTBO 00padoTKm

YacTo npuuuHON BHEAPEHUS TEXHOJIOTHIECKON CUCTEMBI Ha 0a3e MPOMBIIIIEHHOTO PO-
00Ta CTAaHOBUTCS HEOOXOAMMOCTh 0OECIICUeHHs 3aJaHHOTO B JOKYMEHTAIlMM HA M3/eHe Ka-
yecTBa 00padoTKH.

Beicokasi TOYHOCTD MMO3UIMOHUPOBAHUS NPOMBILIUIEHHBIX po00TOB (0,1-0,05 MM) 1 mo-
BTOPSIEMOCTh 00ECIEUMBAIOT HAJUIEKaIlee KAaueCTBO H3JCNIUS M YCTPAHAIOT BO3MOYKHOCTH
NPOU3BOACTBEHHOTrO Opaka. VCKiroueHue 4esioBeueckoro (hakropa MpUBOIUT K MUHHUMHU3A-
MK paboYuX OMHMOOK U COXPAHEHHIO MOCTOSTHHON MOBTOPSIEMOCTH HAa BCEH MPOU3BOACTBEH-
HOH NporpaMmme.

4. bBezonmacHocTh

[Ipumenenne po6oTa 10cTaTOYHO 3PPEKTUBHO HA BPETHOM MPOU3BOJICTBE, OKA3BIBAIO-
IeM HeONarompusITHOE BO3JCHCTBHE Ha YeNOBEKa, HApUMEp, B JIMTEHHOW MPOMBIIIICHHO-
CTH, TIPH 3a4UCTKE CBApHBIX IIBOB, OKPACOYHBIX pabOTax, CBAPOYHBIX IMpoleccax U T.a. B
Cllydasix, KOTJa MPUMEHEHNUE PYYHOTO TpPyJla OTPaHWYMBACTCS 3aKOHOAATEILCTBOM, BHEIpe-
HHE po0O0Ta MOXET SBIATHCA €AMHCTBECHHBIM PEIICHUEM.

[Ipu pabote B 1iexe nepuMeTp padbodeld 30HbI OTPAXKAACTCS PA3TMIHBIMHU YCTPOCTBaMU
JUISL TIPEAOTBPAIICHUS] IPOHUKHOBEHHUS YeJOBeKa B 30HY JeicTBUs podoTa. Hammuue 3ammuT-
HBIX CHCTEM SIBJIICTCS TJIABHBIM U HEOTHEMJIEMBIM YCIIOBHEM 0e30macHON paboThl pOOOTH3H-
POBAHHBIX CUCTEM IO BCEMY MUPY .

5. Munumu3 anus paéoyero npocTPpaHcTBa

[IpaBuIbHO CKOMIUIEKTOBAaHHAs siUeiika Ha 0a3e MPOMBINUIEHHOTO poboTa 6osee KoM-
MakTHA, YeM pabdoyasi 30Ha JIJIsl BBIMIOJHEHHSI PYUYHBIX paboT. DTO JOCTUTAETCS O0Jiee IPTOHO-
MHUYHOW KOHCTPYKIHMEH COOPOYHBIX KOHIYKTOPOB, HEOOJBIIMM pa3MepoM MecTa, 3aHUMae-
MOTO pOOOTOM, BO3MOKHOCTBIO €70 Pa3MELICHHUS B ITOIBEIICHHOM COCTOSHUH H T.JI.

6. MunuMajibHOe 00C/1y;KBaHne

CoBpeMeHHbIe POMBIIIICHHBIE POOOTHI, Oarogapsi NPUMEHEHHIO aCHHXPOHHBIX J[BU-
raresieii ¥ Ka4eCTBEHHBIX PEIYKTOPOB, NPAKTUUECKU HE HYXKAAIOTCs B 00CIyxuBaHuu. M3ro-
TaBJIMBAIOTCS CHENMATbHBIE MOJEIH pOOOTOB U3 HEPXKABEIOIIEH cTanu, Hanpumep, s pado-
ThI B MEAMLMHCKON U MUIIEBON MPOMBIIUICHHOCTH, ITPH BBICOKMX M HU3KUX TeMIIEpaTypax u
B arpecCUBHBIX Cpefax. JTo AeNlaeT MX MEHee BOCIPHUMYMBBIMH K OKpY’Kalomel cpene u
MOBBIIIAET U3HOCOCTOUKOCTH 000PYTOBAHHS.

IIpumeHeHHe poOOTOB B OTAeIbHBIX MPOU3BOACTBEHHBIX MPoOLECCAX:

Caapka

Caapka cunraeTcs Hauboee TUIIMIHBIM MPOLIECCOM ISl BHEAPEHUst poOoToB. McTopu-
YEeCKH pOOOTU3UPOBAHHAS CBapKa Havyasa IMUPOKO MPUMEHATHCS B aBTOMOOMIIECTPOCHUH, U B
HACTOsIIee BpEeMs MPAKTUUECKH BCE aBTOMOOWMIIBHBIE MPOU3BOJICTBA B MUPE OCHAIICHBI KOH-
BeliepaMu, KOTOPBIE MOTYT COCTOSITh M3 HECKOJIBKHX COTEH POOOTH3UPOBAHHBIX KOMITIIEKCOB.

[To manubIM uccnenoBanuii, 0koj0 20% BcexX MPOMBIILIIEHHBIX POOOTOB HUCIIOJIB3YIOTCSA
B cBapouHbIX npoueccax (B CLIIA okoso mosioBuHbI). BTopsIM 10 3HaYUMOCTH MPUMEHEHUEM
CUMTAETCs YKJIaJIKa TPY30B Ha IMOJJIOHBI, IPUMEHsAEMasl Ha TMPEANPHUATHSIX C BHICOKUM 00be-
MOM TIPOIYKIUH, B 0COOCHHOCTH B TTUILEBBIX POU3BOJICTBAX.

AproHojiyrosas WM TOUYE€UHasl CBapKa C UCMOJb30BaHHEM poOoTa obecnieunBaeT OoJiee
BBICOKOE Ka4eCTBO M3JIEJMI 110 CPABHEHHIO C MPUHATHIM CBAPOYHBIM TPOLIECCOM PYyYHOH HIIH
MOJTyaBTOMAaTHYECKON CBapku. Bo3MoOXHOCTH TiepuQepruitHOTO0 00O0pYIOBaHUS TO3BOJSIOT
obecreynBaTh MOJIHBIH KOHTPOJIb MPOLECCa, HAPUMED, Pean30BaTh (PYHKIMIO OECKOHTAKT-
HOTO CJIS)KEHUS 32 CBAPHBIM IIIBOM.

B HacTosiiiee BpeMsi akTUBHO pa3BUBAeTCs NPUMEHEHHE POOOTH3MPOBAHHOMN J1a3epHOM
CBapKH, TO3BOJISIIONICH J1a3zepy Cc(HOKyCcHpOBaThCA HA TOYKE C BapbupoBaHueMm oT 0,2 MM, C
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MUHAMHU3UPOBAHUEM TETIOBOTO BO3JEHCTBUS HAa M3/IEIME M BHICOKOW TOYHOCTBHIO M KadecT-
BOM CBapKu. BO3MOXHOCTbH BBIZIepkKaTh CBEPXBBICOKHE UTMHBI (POKYCHUPOBKH (10 2 METPOB) U
TEM CaMbIM 00€CIeYUTh JUCTAHIIMOHHYIO CBAPKY CYIECTBEHHO PacCIIMPsET IPAHUIBI TIPUMe-
HUMOCTH CBapOYHOI'O MpOIECCa W YBEIHMYUBACT MPOU3BOAUTEILHOCTh M3TOTOBJICHUS H3JIe-
musi. JlazepHast cBapka aKTUBHO NPUMEHSETCS B aBUACTPOCHUH, aBTOMOOMIECTPOCHHH, MPH-
OOpOCTPOCHUU, METULIMHE U T.J..

[lepexoq Ha aBTOMATHYECKYIO CBapKy C HCIOJIb30BAaHHEM POOOTOB MUHHUMHU3UPYET
BpEeMsI LIMKJIA B HECKOJIBKO Pa3. DTO JOCTHraeTcsi 3prOHOMUYHON KOHCTPYKIMEH WK Moep-
HU3aLMEN CBApOYHON OCHACTKH Ul oOecrneueHust ObICTpOoro 1ukia coopa U3eius, BbICOKH-
MU CKOPOCTSIMH TepeMelIeHns] poOdoTa U OpraHu3alyell TOTOYHOTO MPOM3BOJICTBA ¢ oOecte-
YeHUEM E€IMHOBPEMEHHOU cOOpKHM cBapku m3aenwii. Heo6XoanuMo oTMeTUTh TOT (hakT, 4To
pOOOTHU3UPOBAHHBIE CUCTEMBI SIBISIIOTCS €IWHCTBEHHONW BO3MOXHOCTBIO COBMEIICHHUS 00pa-
0aThIBAIOIIMX OTEpaNuii, K MpUMepy, 0OECIIeYeHUs IUIa3MEHHOTO WM JIA3EPHOTO PACKposi, U
NOCJEYIOIEe CBapKU C MOMOIIBIO CMEHBI TOPENIKU WM PEKHMOB CBAapKH 0e3 MepeycTaHo-
BOK JICTaJIN.

Taxoke poOoOTH3aIMs CBApOYHOTO IMPOLECcca MO3BOJISIET HMHTEIPUPOBATH MPOTPAMMBI
cBapk# B npumMensiembie Ha npennpuatud CAD/CAM cuctemsl amsi obecrieueHus nporecca
1 (ppOBOTO MPOU3BO/ICTBA.

3arpy3ka- BbITpy3Ka, NO3MIMOHUPOBAHME U3/1eJIHii

ABTOMaTH3alys 3arpy3Kd M BBITPY3KH H3JEIHUNA — TMPOIECC, UMEIOIIUI 3HAYeHHE Ha
1000M COBPEMEHHOM IPOU3BOJICTBE C BEICOKOH MPOU3BOAUTEILHOCTHIO MITH OOJIBIINM BECOM
u rabapuramu m3nenuid. Tak, poOOTHI MPUMEHSIOTCS IS 3arPy3KH 3aroTOBOK B METaJLI000-
pabaThIBaIOIIME CTAHKHU, BHITPY3KH TOTOBBIX M3/IENUI U YKIIAJKA Ha COOTBETCTBYIOIIUE Taj-
netsl. [Ipryem 1ocTaToyHO YacTo 0MH POOOT OOCIYKMBAET Cpa3y HECKOJIBKUX MAlIWH U pa-
0oTaer ¢ pa3HBIMU U3ACTHAMH, YTO YCIICBIICT HHBECTUIMU B MOTOOHYIO aBTOMATH3AIMIO U
pacmmpsieT GyHKIIMOHAI BHEAPSIEMOTO poOoTa.

B EBpomne mpociexuBaercss TEHISHIHS K MaKCHMaJIbHOMY YBEIWYCHHIO TPOU3BO/IH-
TEJBHOCTH 32 CYET 0€30CTAaHOBOYHOU KPYTJIOCYTOUHOU paboThl, BHEIpsieTcs Gputocodus Oe3-
JFOTHOTO TIPOM3BOJICTBA, CBSA3aHHAS CO CTPEMJICHHEM MHUHUMH3HPOBATh PACcXOJbl Ha MEpCo-
HaJL

B CCCP poboToTexHuka nmpuMeHsIach sl aBTOMATU3AlMN TEXHOJOTUIECKUX MAIIIHH,
r7ie MOTYT CYHIECTBOBATh OTPAHMYCHUS HA TPY] YEIOBEKA, — IITAMIIOB, IIPECCOB, TAJIbBAHHU-
YeCKHX BaHH, HarpeBaTeIbHBIX Tieueil u T.1. KpoMe Toro, paboTocrnocoOHOCTh YeI0BEKa MO-
JKeT ObITh orpaHuyeHa BecoM u3aenuil. Tak, muyg netaneit maccoit ot 200 kr Tpedyercs mpu-
MEHEHHE JTOTIOJHUTEIHFHOTO TPY30TI0bEMHOTO 000PYIOBAHHS.

BHenpenne aBTOMaTH3aIMK B JIMTEHHBIX U Ky3HEUHOIIPECCOBBIX IIeXaX 00yCIOBIMBACT-
csl HeOOXOIMMOCTBIO YCTPAHEHHS TSDKENBIX YCIOBHH JJIsi padOYMX M TOBBIIICHUS KauecTBa
NPOU3BOJCTBA: BBITPY3Ka TSKENBIX TOKOBOK, JINTEWHBIX 3arOTOBOK, TOCIIEAYIONIEE OXJIAXKIe-
HHe, 3arpy3Ka B IITaMIIbl Uil Tipecca U T.1. He ciydaiiHo, TpeTbe MecTo MpUMEeHeHHUsT po0o-
TOB TIOCJIE 3arPy3KHU-BBITPY3KH 3aHUMAET IMEHHO COBMEIICHHE C Ky3HEYHOTPECCOBBIM U JIH-
TelHbIM 000pynoBaHueM. [IpakTuuecku Bce Mpolecchl JIUThS 1Mo AaBieHueM B EBpore co-
MPOBOXKJIAIOTCS aBTOMATH3AIMEH C UCTIONb30BaHINEM POOOTOB.

[IprMeHeHne TEXHOJIOTHYECKHX CUCTEM Ha 0a3e poOOTOB MOKET CTAaTh aJbTEPHATHBON
UCTIOJIb30BAHHUI0 OOBIYHOTO CIEIUATM3UPOBAHHOTO HAa KAKOM-JTMOO TEXHOJOTHYECKOM IMpo-
recce 000py10BaHUs.

B cpennem, nena BHeapeHHus poOOTa ¢ yCTAaHOBKOM M HEOOXOJUMMBIM ITaKETOM JUJIsS
B3aUMO/JICHCTBUS ¢ 000pyJ0OBaHHEM 000MIETCS MPEANPUATHIO B 5 MIIH. pyOIiei, IpeacTaBiiss
co0o0l 1eHCTBUTENILHO THOKOE pelIeHre, KOTOPOEe MOXKET B OyyIleM HCIOIb30BaThCs U JUIS
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MHBIX 33/1a4 WIN PEaJM30BbIBaTh BCIIOMOTaTEIbHbIE ONEPALINH, K IPUMEPY, COPTUPOBKY pas-
JMYHBIX W3JICNUH, y1aleHue 3ayCeHIIeB, COOpPOYHbBIE ONepaIiy U T.1.

Meta/ii000padaTbiBaroIye NPOLECcChl ¢ HCMOJIb30BaHHEM POOOTOB

[ToMrMO CBapOYHBIX W BCIOMOTATEIBbHBIX ONEpaIii pOOOTH MOTYT NPUMEHSTHCS B Ca-
MUX Tporieccax 00pabOTKH, BEICTYTAs albTepHATHBON 00padaThIBaoIeMy 000pyI0BaHHUIO.

Packpoii maTepuaia

[IpombInieHHbIle POOOTH aKTUBHO HCIONB3YIOTCS Ui ONEPALii packposi MeTaiia ¢
NOMOLIBIO IUIa3MBl, J1a3epa U ruApoadpa3uBHON pe3ku. B oTianuue oT TpaaulIMOHHON ycTa-
HOBKH ITa3MEHHOTO PACKPOS IJIa3MEHHBIE TOPENIKM C MPUMEHEHHEM POOOTa MOTYT OCYIIECT-
BJISITh TPEXMEPHYIO PE3KY, YTO aKTyaJlbHO JJIsl 00padOTKH METaUIOKOHCTPYKLMI, METaJuIo-
npokara (TaBpoB, ABYTaBPOB, YTOJKOB U T.J.), @ TAKXe MOATOTOBKU IIOBEPXHOCTEN MO YTJIOM
JUIsL AAJIBHEUIIEH CBApKU, BBIPE3KU PA3JIMYHBIX OTBEPCTHUH U T.JI.

Packpoil MeTayuia ¢ MOMOUIBIO JIA3EPHOU PE3KU BBICTYIIACT AJIBTEPHATUBOM IS TpeX-
MEPHOTO JIa3ePHOTO KOMIUIEKCA, MTO3BOJISAS BBITIOJIHUTH JIFOOOW PACKPOHl B TPEXMEPHOM IIPO-
cTpaHcTBe. JlaHHAs TEXHOJOTHS IIUPOKO HCIOJIB3YeTCs B aBTOMOOMIIECTPOCHHH, a TaKKe
I0CTaTo9HO A (eKTUBHA I 0OPE3KH KpaeB M3JEIHiA MOCIe MITaMIIOBOYHBIX ¥ (POPMOBOY-
HBIX omnepainuil. Po6oTu3npoBanHas suelika JUIsl Ja3epHON pe3KU MOXKET HMCIIOJIb30BaThCA U
JUISL JTA3€PHOM CBapKH, a TakKe B JalbHEHIIeM COBMEIIATh ABYX POOOTOB, MCHOJB3YIOIINX
OJIH UCTOYHUK.

I'uapo- wnu runpoabpasuBHas pe3ka poOOTOM pacHIUPSiET BO3MOXKHOCTH PACKpOs /10
00paboTKM JHOOBIX TPEXMEPHBIX AETAJEH, NOBBIIACT MPOU3BOAUTENBHOCTD. ['Mpoabpasus-
Hasi pe3Ka OTJIMYAETCs] OTCYTCTBHEM TEIUIOBOTO BO3JCHCTBUS M BO3MOXKHOCTBIO 00pabOTKH
NpPaKTUYECKU JIFOOBIX MaTepuaiioB. Tak, Tuapoabpa3uBHas pe3ka poOOTOM HCIIOJNB3YETCs IS
BBIPE3KH BCEX OTBEPCTUH B CTAJIM TOJIIUHON 3 MM 10 Kopiycy aBTomoomisi Renault Espace
Ha 3aBojie Bo ®pannmu (Romorantin, France). IToHBII UK BEIpE3KH OTBEPCTUI 3aHUMAET 2
MuHYTbI 30 CeKyHA.

I'moka Tpyo

I'mbxa TpyO poOOTOM HCIIONB3yeTCs B OTPAHUYEHHOM BHJIE, TIPEACTABIAS cO00i 0e3-
JIOPHOBY0 TMOKY C MOMOILBIO TO3ULIMOHUPOBAHUS 3arOTOBKH pOOOTOM U UCHOJIb30BaHUSI CO-
MYTCTBYIOIIEH TMOOYHOU TOJIOBKU. [IpemmyiecTBoM Takoi 0OpaOOTKH SBISIETCS BBICOKAS
CKOPOCTb H3rOTOBJIEHHUS, BOZMOKHOCTh OOpaOOTKM H3AENUI C YK€ CyIIECTBYIOIIUMHU IpPH-
COEIMHUTENbHBIMU 3JIEMEHTAMH U OJTHOBPEMEHHOE COBMEIIEHUE C 3arpy3KOU-BBITPY3KOU U3-
Jenui TeM ke poOoToM. Takue cucTeMbl UCTIOJIB3YIOTCS B aBTOMOOMIIECTPOECHUH, U3TOTOBIIE-
HUM METAJUTHIECKON MeOenu U APYTHUX TOBAPOB HAPOIHOTO MOTPEOICHUS, TIe IPUMEHSIETCS
0e310pHOBast THOKA.

®pe3epoBanne, CBepiieHUE, YIaJeHUE 3ayCeHIIeB U CBAPHBIX IIBOB

Hcnonms3oBanne po0O0TOB 111 ppe3epoBaHusi, CBepJIeHUS U 00pabOTKH KPOMOK MeTall-
JIOB, IJIACTMAcCC, APEBECHHBI U KaMHsI — HOBasi, IMHAMUYHO pa3BUBarolnasicsa TexHojorus. OHa
CTaJla BO3MOYKHA MpeXk/ie Bcero Ojaroaaps yBEIUUEHHUIO KECTKOCTH M TOYHOCTU COBPEMEH-
HBIX MaHUMYJIATOPOB. OCHOBHBIE MPEUMYINECTBA 3aKIIIOYAIOTCA B MPAKTUYECKU HEOIPaHU-
yeHHOU paboueil 30He poboTa (cucTeMy MOKHO 000pY10BaTh JIMHEWHON OCbIO B HECKOJIBKO
JIECATKOB METPOB), BBICOKOW CKOPOCTH OOpaOOTKH M OOJBIIOM KOJHUYECTBE YIIPABIISEMbIX
oceit. Hanpumep, Tunmunas ¢gpesepoBaibHas siueiika Ha 6a3e MPOMBIIIJICHHOTO poO0Ta UMEET
8 — 10 ynpaBmisieMbIX OCeH U M03BOJISIET NOIYYUTh MAKCUMaJIbHYI0 THOKOCTh 00pabOTKH.

Bo3MOKHO uCHOIb30BaHUE CaMOTO Pa3HOI0 MPUBOJHOTO WHCTPYMEHTA, ITHEBMAaTHYe-
CKOT'O M 3JIEKTPUYECKOT0, C BO3YIIHBIM U JKUAKOCTHBIM OXJaxkaeHueM. [l CHATHS 3ayceH-
IIEB C KPOMOK JeTanel mocie ¢pe3epoBaHUs HCTIOIB3YIOTCS MHEBMATUYCCKUN MPUBOHOMN
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MHCTPYMEHT ¢ yacTtoToi Bpamienus 35 000 o6/muH, a 11 ppe3epoBaHus] METAIIOB — JJIEK-
TPUUECKUH IIITHUHAEIb C BOJSHBIM OXJIAXKIECHUEM, MOIITHOCTBIO 24 KBT.

OTaenbHO CTOUT YIIOMSIHYTh TaKOM TSDKENBIN, TPYLOEMKHH MTPOLECC Ui YEJI0BEKa, KaK
3a4MCTKa CBApHOTIO I1Ba Ha u3aenuu. [IpumeHeHne aBToMaTH3alMK [103BOJISIET CHU3UTh BO3-
JIeficTBUE BPEIHBIX POU3BOJICTBEHHBIX (DAaKTOPOB M CYIIECTBEHHO YMEHBIIUTH BPEMs Ha BbI-
MIOJIHEHHUE 3aUUCTKHU.

IHosmupoBanue U LuIK(pOBaAHUE

[ImoBaHre METAJUTMUECKUX JIETaIeH — CIIOKHBIA U TPS3HBIN Mpoiiece, KpaliHe Bpe-
HBIN JUId YesoBeKa. B To jke Bpems ero aBToMaTu3anus JO0BOJIBHO IPOCTA U HE MPEACTABISAET
npoOJIeMBbl U1 COBPEMEHHBIX NMPOMBIIUICHHBIX MaHHITYJIATOPOB. POOOT Bcerma cMokeT mo-
BTOPUTH TPACKTOPUIO JBMKEHHUS NUIM(OBAJIBIINKA, 00ECIICUNB MPU 3TOM HEM3MEHHYIO MO-
BTOPSIEMOCTb M OTIIMYHOE Ka4eCTBO 0OpabOTKH.

[Iponecchr abpa3uBHON 00pabOTKH MOBEPXHOCTH MOYKHO Pa3[eiIUTh HA JIBA OCHOBHBIX
KJacca — numdoBaHue U nonupoBanue. [lpu mmmudoBaHuu HCMONB3YIOT adpa3uBHBIE KPYTH
WM JICHTHI, CheM MaTepHaja MOXKET OBITh CYIIECTBEHHBIM, 0Opa3yercs MHOTo mblid. [lomm-
poBaHue — 0oJiee TOHKHIA TpOIEece, s KOTOPOTO NPUMEHSIOTCS BOMJIOUHBIE KPYTH ¢ abpa-
3MBHOM IIaCTOM, Chb€Ma MaTepHalla IIPU ITOM MIPAKTHUYECKH HE NMpoucxoaut. Kak npasuio, 3tu
nporecchl KoMOMHUPYIOT. [IpenmymiecTBo poboTa 3aKit04aeTcss B TOM, YTO OH MOXKET 00pa-
OaTbIBaTh J€TaJlb Ha HECKOJBKUX a0pa3sMBHBIX MHCTPYMEHTaxX MOOYEPEIHO, 3a OJIHOM ycTa-
HOBKOW. Hampumep, cHauana cHUMaeTcs MOBEPXHOCTHBIN CI0H Ha aOpa3uBHOM JIeHTE, a Io-
TOM JI€TaJIb HAIIOJIMPOBBIBACTCS HA BOMJIOYHOM KPyre ¢ aBTOMaTUYECKOM I10Ja4eH MacThI.

IlepcnekTHBBI IPUMEHEHUsI POOOTOB

JlocTOMHCTBO pOOOTOTEXHUKH — THOKOCTh MPUMEHEHHsI M BO3MOXHOCTH HCIIOJIH30Ba-
HUSI B IPAKTUYECKH HEOTPAaHWYEHHOM KOJIMYECTBE IpolieccoB. Tak, HalpuMep, B aBUACTPOU-
TEJIbHOM OTpaciy B LEJAX MOBBIINICHUS KauecTBa MIPU CHIKEHUU PYUHOIO Tpyaa poOOThl Ha-
YHHAIOT PUMEHATHCS B MPOLIECCAX KICMKH, OOMMBKY (I0O3EIKa, BHIKIAIKH KOMITO3UTHBIX
MaTepHaJIoB, MPU PA3JIMYHBIX PadOTax B YCIOBUSIX OTPAHUYEHHOIO MPOCTPAHCTBA. AKTHBHO
pacrpocTpanseTcs NpuMeHeHne poOoToB B m3MmeputenbHbix cuctemax. B CILIA u Eppome
pOOOTHI UCIOJIB3YIOTCS B KaMEpaxX OUNUCTKU U3/1EJUH 10 BBICOKUM JaBJICHUEM.

B Poccun npumenenue po6oToB noka orpanndeHo. Tak, B qokpusucHbsiii 2007 rog Obl-
70 BHeApeHo 10 200 poOOTU3MPOBAHHBIX CUCTEM C 00IeH YncIeHHOCThI0 0kojio 8000 mpo-
MBIIIJIEHHBIX pOOO0TOB 10 cTpane. s npumMepa, 3a ToT ke roa B CIIIA Ob110 BHEIPEHO OKO-
10 34 teic., EBpone — 43 toic., Anonun — 59 ThIc. pobOTH3NPOBaHHBIX cucTeM. [Ipuunnamu
OTCTaBaHMs SBIIIOTCS HEIOCTaTOYHAS MH(POPMHUPOBAHHOCTD POCCHUICKUX TEXHHYECKHX CIIe-
IUAJIUCTOB U MEHEKMEHTa MPEANpUATUH, KeJlaHue u30ekaTh O0JbIINX 3aTpaT Ha UX BHe-
JIpeHHe, HU3Kas CTOMMOCTb PyYHOTO TpyAa.

Bwmecte ¢ Tem, B oTiimuune ot crarmonapuoro UITY ob6opynoBanus, pobot 6osee mupo-
KO (yHKIMOHANbHAsl CHCTEMa, OPUEHTHPOBAaHHAs HA IOBBIIIEHHE KadecTBa U IMPOU3BOJAM-
TEJIbHOCTH IPOU3BOJICTBA 1 MUHUMM3ALMIO PYYHOTO TpyJAa, IPUBOASIIMX B KOHEUHOM HTOI€E
K TOJIOKUTEIFHOMY JKOHOMHYECKOMY 3((EeKTy M MOBBIIICHHIO KOHKYPEHTOCTIOCOOHOCTH
OpeanpusIThs. A MOToMy Bce OOJbIIE POCCHUWCKUX HHTETPaTOpPOB TOTOBBI pelIaTh 3aJaqyM
NPUKIJIAAHOTO BHEJIPEHHs poOOTOB B TEXHOJOTMYECKHE Ipolecchl. Mbl Hajeemcs, 4To B Te-
yeHue OmmKalInX JIeT KOHLENuus «Oe3N0JHOTO Mpou3BoJcTBa» B Poccum OyaeT MHTEH-
CUBHO HabMpaTh 00OPOTHI.

Cnucox aurteparypsoi: 1. B1. 3axapos, M.II. Bacunses. IIpoMsinuieHHbie poOOTHI. —
M.: Mamnnoctpoenue, 1986. 2. http://myrobot.ru/news/2011/08/20110819 1.php
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MOJAEJIMPOBAHUE CBOPOYHBIX CUCTEM
B PAMKAX TEOPUN MACCOBOI'O OBCJIYKUBAHUA

Kyasouga O.0., Nmenko A.JI., Opexosunu M.A.
(kagpeopa TM, JJonHTY, 2. Jloneyx, Yrpauna)

HccnenoBanue mo0BIX CHUCTEM IpeNIojiaraeT MoCTpOeHHE aOCTPAaKTHBIX MaTeMaThde-
CKUX MOJEJCH, MPEeACTaBICHHBIX Ha S3bIKE MAaTEMATUYECKHX OTHOLICHUH B TEPMHHAX OIpe-
JICJICHHOM MaTeMaTn4eckoi Teopuu. M3ydenue npoueccos, MPOTEKAIONIIUX B aBTOMATHYECKUX
COOPOYHBIX CHUCTEMaX, UCXOJS U3 CIONKHOCTH MX MAaTEMAaTUYECKOTO OIMMCAHUS, MOXKHO TPO-
BOJMTH B PaMKax TEOPUH MaccOBOTrO oOcimykuBaHus. IIpu 3TOM Mojenu peansHbIX cOOpoU-
HBIX CHUCTEM MOKHO CTPOHUTH Ha OCHOBE MOJIEIEH MacCOBOTO OOCIyXHMBaHHs, KOTOPBIE Je-
aaTCA Ha 6a30BbIe MOJIENN COOPOYHBIX aBTOMATOB B BHJI€ CHCTEM MacCOBOTO OOCITyKUBaHHUS
¥ MOJIei COOPOYHBIX JIMHUH B BHJIE CETE MaccoBOTO oOcy)uBanus [3, 4, 5].

Cucrema maccoBoro obcmykuBauusi (CMO) st cOOpKU M3ACTUii— MaTeMaTHIeCKUN
(abcTpakTHBII) 00BEKT, coAep KA OIMH WX HECKOJIbKO npubopoBs I, ocymecTisromux
npoIecchl COOPKH, KOTOPbIE 0OCITYKUBAIOT MOTOKU MOCTYIAIOIINX Ha COOPKY MpHUCOeNUHse-
MBIX U Oazupyromux aetanedt Prn, Po, i HAKOIUTENb, B KOTOPOM MPOXOIUT MPOIIECC BHIOOpa
npuoputera cOOpku U popMupyrotcs odepenu 06 u On oxunaroImx cOOpku aeraneit (cM.
puc.l).

OO0cmyXHUBaOIUN MPUOOP WM TPOCTO TPHOOp (YCTPOHCTBO, JHMHHSA) — DJIEMEHT
CMO, ¢yHKIHEH KOTOPOTO SABISETCS 00CITyKMBAaHHE MOTOKOB MOCTYIAIOIINUX Ha COOPKY M3-
JIeNvi, T.e. cOopKa.

B kaxplii MOMEHT BpeMeHH B IpuOOpe Ha 00CIyKUBaHUM (COOPKE) MOTYT HAXOJUTHCS
TOJIBKO TIO0 OTHOMY 3JIEMEHTY TIOTOKOB COOMpaeMbIxX AeTaseil. O0cayKrBaHue — 3aIepIKKa IeTalei
Ha HEKOTOpOE BpeMsi B OOCIyKMBAIOIIeM Mproope. [mirensHOCTh 00CTy KuBaHUSI — BpEeMsl 3a-
JIEP’KKU JI€TaJiel B MpUOOpe, paBHOE, B OOIIIEM Cllydae, BpeMEHHU COOPKHU.

Hakommutens (0ydep) — COBOKYITHOCTh MECT JIUISL OXKHUIAHUS JIeTalel mepea 00CTy Ku-
BaroM npubopom. KoimuecTBO MeCT Al OKMIAHUS ONpeaeiseT €MKOCTh HAKOIUTEINS.
Jeranu, nocrynusmue Ha Bxog CMO, MOTYT HAXOAHUTHCS B ABYX COCTOSIHUSIX: B COCTOSTHUH
ob6ciyxuBaHus (B mpuOOpe); B COCTOSHUU OKHUIAHUS (B HAKOMHUTEJE) U UMETh COOTBETCT-
BYIOUIYIO AUCUUIDTHHY. JleTany, HaxoAsImuecs B HAKOMHTENE M OXHIAoImue cOOpKU, o0pa-
3yIOT O4epeb.

HuctmnuHa Oydepu3anny — MpaBMiIo 3aHECEHUS TIOCTYTAIOMINX JIeTajleil B HaKOIH-
tenb (0ydep).

JucuunnuHa o0cCityKUBaHUs — MPAaBWIO BbIOOpaA JeTaned U3 odepenu s 00CITy Ku-
BaHus B ipudope. OOy CI0BIUBAETCS BUIOM METO1a COOPKU.

[IpuopureT — npenuMy1IECTBEHHOE NIPABO HAa 3aHECEHHE (B HAKOIMUTEINb) UITK BBIOOD U3
ouepenu (st oOCIyKMBaHUS B MPUOOPE) IeTalelt OJHOTO KJlacca M0 OTHOIIEHUIO K OCTallb-
HBIM JICTAJISIM.

Taxum o6pazom, CMO Bkiouaer B ce0s:

* ICTAJIH, IPOXO/ISIIHUE Yepe3 CUCTEMY U 00pa3yIoIIne MOTOKH;

* ouepenu JeTaleid, 00pa3yrommecs B HAKOMUTEIX

* 00CITy KHBaKOIMe TPUOOPHI.

HNudopmanmonHas cTpyKTypHasi MO/ielb COOPOYHOTO aBTOMATa, Kak CHCTEMBI Macco-
BOI'0 00CIyKHBaHUs IpejicTaBieHa Ha puc. 1. Ha cOopky nmoctynaroT /1Ba MOTOKa JeTaien —
MOTOK 0a3UPYIOIUX U MOTOK MPUCOSIUHIEMBIX JIeTAICH 1 OCYIIECTBISIETCS MPOIIECC IpUeMa
neraneid. [Tocie 3Toro ocymecTBisieTcs Mporecc BEI0opa MPUOPHUTETA.
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Puc.1. Monenb cO0OpoYHOTO aBTOMAaTa, Kak CUCTEMBI MACCOBOTO OOCITy )KUBaHHS

Jeranu ¢ qucuuuinHoi Oy depuzanmu GopMHUPYIOT odepeb B HAKOMUTENE, JETAH C IUCITH-
TUTMHOW 00CITyKHBaHUsI, MUHYSI HAKOITUTENb, IOCTYAIOT HA COOPKY B 0OCITYKHBAIOIIIUH MTPH-
6op. [lo oxoHUaHMM COOPKHM JI€Taly MOCTYNAOT B YCTPOMCTBO, OCYLIECTBIISAIONIEE MPOLIECC
koHTpoJisi. [lo pe3ynpTaram KOHTpOJIS (GOPMHUPYIOTCS MOTOKH HECOOPAHHBIX Oa3MPYIOUINX U
NPUCOETUHAEMBIX JIeTalel U TOTOK COOPaHHBIX M3]IEIHH.

YcTpoiicTBa, B KOTOPBIX OCYMIECTBISIIOTCS MPOIECCH BBIOOpA MPHOPUTETA, TPOIECC
O’KUJIaHUSI B OUEpear M 00CTy KUBAIOIINA TPHOOP 00pa3yroT y3ea 00CIy KIUBaHUS.

Kaxxnprit u3 mporeccoB MOXKET MPOTEKaTh Kak B 000COOJICHHBIX YCTPOWCTBAX, TaK M B
KOHCTPYKTHBHBIX YaCTSX OJJHOTO aBToMaTa. [Ipu 0ObeTiHEeHIN aBTOMATOB B JIMHUIO YCTPOWCTBA,
OCYLIECTBIISIIOIINE KOHTPOJIb U3/IEINH MOTYT HE {yOIMpOBaThCs B KaXJOM aBTOMare.

I[,Hﬁ OTMCaHMS TIOTOKA JIeTallel, B 00IIeM citydae, HeOOXOAMMO 33/1aTh HHTEPBAIB BPEMEHH

, =1, —1,_, MEXIy COCEIHIMU MOMEHTAMH ¢, W f, , TIOCTYIUICHHS JIETAJIEH C MOPSAIKOBBIMU HO-
Mepamu k u k —1coorBerctenHo. (k =1,2,3,...; f, = 0 — HAUAIbHBIIt MOMEHT BPEMEHH).
OCHOBHOW XapaKTEepUCTUKON IMOTOKa JAETaliel SBIIETCS €ro MHTEHCHUBHOCTb A — CpEIHee
YHUCJIO JeTallel, MPOXOASIIUX Yepe3 HEKOTOPYIO IpaHHUIly 3a €IMHUIYy BpeMeHH. Benuuuna
a=1/A omnpenenser cpemHU MHTEPBAJ BPEMEHH MEXIY IBYMs IIOCIIEIOBATEIBHO IOCTY-
MUBIIUMH Ha COOPKY ACTAIISIMH.

IToTok, B KOTOPOM MHTEPBAJIbI BPEMEHU T, MEXKIY COCEIHUMHM ACTAISIMHU IPHHUMAIOT
oTpeieNieHHbIC 3apaHee U3BECTHhIE 3HAUCHNs, HA3bIBACTCS AeTepMUHUPOBaHHBIM [3]. Ecin
IPHU 3TOM HMHTEPBaJIbl OJJUHAKOBBI, TO MOTOK Ha3bIBAETCs peryJsipHbIM. /[ noiaHoro omnuca-
HUSI PETYJIIPHOTO MOTOKA IOCTaTOYHO 33/1aTh MHTEHCUBHOCTbH MTOTOKA A.

IToTok, B KOTOPOM MHTEpPBajbl BpDEMEHU T, MEXKIy COCEIHHMH JETAISIMHU NPEICTaB-
JSI0T cO0O0M CllydaiiHble BEJTMYMHBI, HAa3bIBAETCS Cay4alHbIM. /{11 MoIHOTrO omucaHus ciy-
YalHOTO MOTOKA JIeTajeH, MOCTynaroImMx Ha COOpPKy, B 00IIeM cilydae, HEOOXOUMO 3a/1aTh
3aKOHBI pactpeneneHuil 4, (r,) Bcex untepsanos 7, (k=1,2,3,...).

Cry4aliHblii IOTOK, B KOTOPOM BCE MHTEPBAJIBI T, PACIpPE]ENICHBI 10 OJTHOMY M TOMY

’Ke 3aKOHy A, (7,), Ha3pIBaeTCs peKyppeHTHbIM. [IoTok neraeil Ha3pIBacTCs OPAMHAPHBIM,

10
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€CIIM B KOXIBbIi MOMEHT BPEMEHH /; Ha COOpKY TepeaaeTcs TOJbKO oaHa aetanb. Ecnu B Ka-
KOH-TMO0 MOMEHT BPEMEHH MOXKET MOSBUThCS 00Jiee OJTHOM JIeTalld, TO UMEEM HeOopAUuHAap-
HbIH WIH IPYNIIOBOH IOTOK JIE€TaJICH.

[ToTox neraneil Ha3bIBaeTCs MOTOKOM 0e3 MOcC/eIeCTBUSI, €CIIU JIETAIH MTOCTYa0T
HE3aBUCUMO JIPYT OT JIpyTa, TO €CTh MOMEHT NOCTYIUIEHUSI OYEPEIHOM AETaIN HE 3aBUCUT OT
TOTO, KOI'JIa U CKOJIBKO JIeTajlel MOCTYNUIO 10 3TOro MoMeHTa. CTallMOHApHBIM OpAUHAPHBIN
MOTOK 0€3 NocieIelCTBUS Ha3bIBaeTCs MPOCTEHINM.

Onumem noroku CMO st cO0pOYHOTO aBTOMATa AJsl Pa3IMYHBIX METOAO0B OpPTaHH-
3a1K cOOPKHU (MCIOJIB3yEM COKpAIIeHUs, TPUBECHHBIC Ha puc. 1):

P6, Pn — nerepMUHMpPOBAHHbIN, CTAllMOHAPHBIA OpPAUHAPHBIN (T.€. MPOCTEHUIINIA), peryssp-
HBIH, PEKYPPEHTHBIH MMOTOK 0€3 MOCIeICTBUM.
- cOopxa Memooom NOIHOU 83AUMO3AMEHAEMOCMIU.:
Pu - neTepMuHUPOBAaHHBIN, PETYIISIPHBIHI, pEKYPPEHTHBII MOTOK 6€3 MOCIeICTBHIA;
Pun, Pn6 — OTCYTCTBYIOT;
- cObopxa cenekmuenasl.
Pu - neTepMUHUPOBAaHHBIN, PETYIISIPHBII, pEKYPPEHTHBII MOTOK 6€3 MOCIeICTBHIA;
Pun, Pn6 — OTCYTCTBYIOT;
- cOopxa MemoooM HeNnOJHOU 63aUMO3AMEHAEMOCTIU.!
Pu — cityyaliHbpIil MOTOK C OTPAaHUYEHHBIM MOCJIEICTBUEM;
Pun, Pn6 — city4aiiHblii IOTOK C OTpaHUYEHHBIM NTOCIIEACTBUEM;
- cOOpKa MemoOOM NPU2OHKYU (IMOm 8U0 cOOPKU He NpeonoumumesieH OJisk A8MOMAMUIAYUL);
- cOopka ¢ npumereHuem KOMNEHCAYUOHHbIX 36EHbe6 (ABMOMAMU3AYUL 603MOICHA NPU UC-
NOJIB308AHUU 0ehOPMUPYEeMO20 KOMNEeHcamopa)
Pu - nerepMuHUpPOBaHHbBIN, pEryJISIPHBIN, PEKYPPEHTHBIN OTOK O€3 NOCIeICTBU;
Pun, Pn6 — OTCyTCTBYIOT.
WHrepBansl BpeMEHU 7, MEXIy 3asgBKaMH B INPOCTEHIIEM IOTOKE PacHpeNesIeHbl 110

HKCIIOHEHI[UAJIbHOMY 3aKoHy [1]:
AT
A(t)=1-¢e"",
3aKoH pacnpe/esieHUs] BEpOSATHOCTH MOCTYIJICHUS 2JIEMEHTOB ITOTOKA A 32 HEKOTOPBIH

3a/laHHBIA IPOMEXKYTOK BpeMeHH ¢ (3akoH Ilyaccona):

A0
P(k,t)z—( ) e
k!
COopKy MOHO paccMaTpuBaTh Kak 00beIMHEHHE NMOTOKOB (CyMMHpoBaHue H He3a-

BUCHUMBIX CTAIMOHAPHBLIX OPpAWHAPHBIX HOTOKOB)I

H
A=X2.
k=1

BeposiTHOCTHOE pa3zpexeHne MpocTeniero noToka, Ipyu KOTOPOM JIt000il 3J1eMeHT 1o-
TOKa CIy4yalHbIM 00pa3oM C BEpOSITHOCTBIO p UCKIIIOYAETCS U3 MOTOKA, BEJIET K 00pa30BaHHUIO
IIOTOKA MHTEHCUBHOCTEI0O A = p- 4 .

[ToTOK MCKITIOUEHHBIX 3JIEMEHTOB (IIPOCTEHIINIT) UMEET CIEAYIONLYI0 HUHTEHCUBHOCTD:!
A"=(-p)-A. HTEHCHBHOCTh COOPKHM MOYET OBbITH OIMKCAHA CIIEAYIONINM BBIPaXKEHHEM:

1

u= 3’ rae b - Bpemsi COOpKH.

NHTeHcuBHOCTH MOTOKOB Pn 1 PO UMEIOT JIMHEWHYIO 3aBUCUMOCTD. TOT/1a MHTEHCUB-
HOCTH MOCTYIUICHHSI TIOTOKOB B y3€J 00CTy>KUBaHUA A:
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A’n :anﬁ'ﬂ’z u 2’6:anﬁ‘ﬂ’6

I

rie o,; - k03QOUIueHT NponopUHOHAILHOCTY HHTEHCUBHOCTH IIOTOKOB Prn 1 Po.

A
y=—=A-b
Harpy3ka Ha y3en o0cnyKuBaHUs ONPeeseTCs KakK H .
K
=lim——- > T,
p T—o K.T ,Z:;' !

Koaddumument 3arpy3ku cOOpoYHOTO aBTOMATA! ,
rae T — Bpems mpoiiecca cOOpKH;
K — xonu4aecTBO y370B 00CITy)KUBaHHS B aBTOMATE;
Ti — BpeMs1 BBITIOJHEHUS! OTIEPALlH, OCYIIECTBIIIEMOH B y3IIe.
BepoaTHOCTD BO3HHUKHOBEHHS SJIEMEHTOB IIOTOKOB HECOOPAHHBIX feTanei Pro, Pun:

rne N(T') - 9ucio >eMeHTOB TIOTOKOB P6, Pn, TOCTYNUBINKX B y3eJ 3a Bpems 7
N (T) - 4ncio >IEMEHTOB NIOTOKOB PHO, Pnn, BOHUKILIMX B y3€I 3a Bpems .

. N(T
my=(-nx,)= lim 2o
" e N(T)
BepositTHOCTB cOOpKH: ,
rae N,(T)- 9nucio >7eMEeHTOB NMOTOKAa COOPaHHBIX M3EIHMHI Pu, BOSHUKIIKX B y3Ji€ 3 Bpems 1.

[IpousBonurenbHOCTH (MHTEHCUBHOCTE) CMO: A=my-A=(-m,) A .

NurencuBHOCTE TIOTOKOB Prb, Prn:

A :7Ty~/1=(1—ﬂ'0)‘l’TOUIa A+A"=2,+%
_(=-7)y p_l"b
Koaddumment 3arpy3ku y3mna: K W K

H

w,=1-m, = Pk
Toraa BeposATHOCTh COOPKH: Y

b
w=—
Cpennee Bpemst 0xkugaHuss COOPKH B OUEpeIH: I-p.
u=_t_
Cpennee Bpems npedsiBanus notokoB B CMO (mmpu A=1): I-p

[IpuBeneHHbIE 3aBUCUMOCTH TO3BOJISIIOT OMHCATh MPOILECCHl COOPKH I Pa3TUIHBIX
THUIIOB MPOW3BOACTBA, I PA3JIUYHBIX COEAUHEHUN U MOTYT CIIy’KUTh OCHOBOM JIJISI COCTaBJIE-
HUSI ONTUMHU3ALMOHHBIX MOJIEJIEH MPOIECCOB MO0 KPUTEPUIO BPEMEHU COOPKH.

Cnucok sutepartypsi: 1. HoBuko M.II. OcHOBBI TexHOJIOTHM COOPKU MAlllMH U MEXa-
Hu3MoB / Houko M.IT. — M.: MammHocTpoenue, 1980. — 592 c. 2. Jlebenorckuiit M.C. Ha-
y4HbIE OCHOBBI aBTOMaTuueckoi coopku / Jlebenosckuit M.C., Beiiny B.JI., ®enotos A.U. —
JI.: MammnocTtpoenue, 1985. — 316 c. 3. AnueB T.M. OcHOBBI MOAEIUPOBAHUS AUCKPETHBIX
cuctem. — CI16: CII6I'Y UTMO, 2009. — 363 c. 4. Kneitnpok JI. Teopust maccoBoro o0ciy-
xuBanud. [lep. ¢ aurn. / Ilep. M.M. I'pymko. — M.: Mammnoctpoenue, 1979. — 432 c. S.
Kepnosuii FO. B. ImiTaniiine Moient0BaHH CUCTEM MacOBOTro 00CiTyroByBaHHs: [IpakTukyM.
— JIsBiB: Bupasunuuit nentp JIHY imeni IBana ®panka, 2007. — 307 c.
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AHAJIN3 BOBMOKHOCTHU U HEOBXOANMOCTH
ABTOMATHU3AIINN CBOPKH, KAK KPUTEPHUEB IIPU BBIGOPE
CIIOCOBA OPTAHM3AIIMM ITPOU3BOJACTBA

Ionamapépa E.A., Kyasouna O.0. (kagpeopa TM, /lonHTY, 2. Jloneyx, Yrpauna)

COopounbie pabOTHl B MAIIMHOCTPOUTEIHLHOM MPOU3BOACTBE 3aHuMaroT 10 40% 006-
el TPyA0EMKOCTH U3TOTOBJICHHUS M3/1ETHH, IPU 3TOM OCTaBasICh YaCThIO TEXHOJIOTHYECKOTO
MpoLECCa, HAUMEHEE MOABEPKEHHONM KOMIUIEKCHOW aBTOMaTu3auuu. [IpuuynHoi 1aHHOTO SB-
JeHUsI CIEQyeT CUMTATh Pa3sHOOOpa3ue TUIOB COCTUHEHH, HEIOCTATOYHYIO TEXHOJOTHY-
HOCTh COOMpaeMBbIX JeTajel, OTCYyTCTBHE TUIOBBIX YCTPOMCTB JJISi aBTOMAaTH3alUH COOPKH,
HECTAOMIILHOCTh Pa3MEPOB COOMPAEMBIX JETANICH H3ICIHs.

B HacTosimuii MOMEHT aBTOMATH3UPOBAHO TOJBKO 5..6% BceX cOOPOYHBIX Orepa-
Wi, TOT/Ia KaK MEXaHW3auuu nojsepkeHo okoijio 30% [1-4]. Boxpuryto yacte cOOpOUYHBIX
paboT TPaaUIMOHHO MPOU3BOIAT BPYUHYIO, IIPH 3TOM Ka4eCTBO M3ICIHS HANPSMYIO 3aBHCUT
OT (PU3UYECKOTO ¥ TICHX0-3MOLMOHAIBHOTO COCTOSHUS pab0o4ero-cOopImKa.

JlocTaTo4HO 4YacToe B HAIlle BpeMs SIBJICHHE B MPAKTUKE KPYIHBIX KOpIHoOpamuii —
pasMenieHne mpeanpusaTuii Mo cOOpke U3IEeIUil BIaId OT OCHOBHOTO TIpou3BojicTBa. KadecT-
BO BBINTyCKa «KOJOHHAJIBHBIX» JK3EMIULIPOB MPOAYKIMU B JaHHOM CIIy4ae HE yXyJIIaeTcs.
D10 0OBSICHSAETCS BO3pACTAIOIIEH POJbI0 aBTOMATH3AIMK COOPOYHBIX TMPOIECCOB: C YMEHB-
[IEHHEM JIOJIM PYYHOTO TpyJa CHIKAETCS BEPOSTHOCTH Opaka, BEI3BAHHOTO HEKOMIIETEHTHO-
CTBhIO WJIM HEBHUMATEIBHOCTBIO pabouero-coopiuka. [Ipu 3Tom TexHUUECKOe 00CITyKMBaHNE
00opyoBaHMsl TPOM3BOAUTCS KOMAHIUPOBAHHBIMH CIIEIMAIUCTAMH OCHOBHOTO TPEATPH-
ATHSL. DTOT NPUHIMI OPTaHU3AIMHU TPOM3BOJICTBA 00ECTICYMBAET €IMHBIE CTAHIAPTHI COOPKU
JUISL BCEX 3aBOJIOB KOMITAHUMU.

MeHTauTET CPETHECTATUCTUIECKOTO MOTPEOUTEINST TAaKOB, YTO TEPMHH «aBTOMATHU-
3UpoBaHHAs cOOpKa» BHyIIAeT KyAa OOJbIe TOBEpHs K Ka4eCTBY KOHEYHOTO M3IENHs, HewXKe-
M «py4Has». OCOOEHHO aKTyalbHO 3TO JJIsl CTpaH MOCTCOBETCKOro mpocTtpancTea. Ha npen-
JIO)KEHUE Ha3BaTh BO3MOJKHBIC TPUYHMHBI TIOSBICHUS HEKAYECTBEHHBIX TOBApPOB OOJIbIIAS
9acTh ONPOIICHHBIX B CETH VIHTEpHET yKa3bIBaeT HA HU3KYIO CTEIICHb aBTOMATU3AINH TIPOU3-
BOJICTBEHHOT'O TIPOLIECCA, YCTAPEBIINE TEXHOJIOTUN U 000pyI0BaHUE, HEJOCTATOUYHYIO OTBET-
cTBeHHOCTh pabounx. CormacHo cratuctuke, MmeHee 20% yKpauHIEB CUMTAIOT OTEYECTBEH-
Hy10 COOpKY HU B 4eM He ycTymnarwollei 3apyoexHoil. [Ipu aTtom npousBoaurenu crpal 3amna-
Ja, pa3Menias puiaragsl CBOEro NMPOU3BOJICTBA B Halllel CTpaHe, BIOJHE YOBJIETBOPEHBI Ka-
YECTBOM BBIITYy CKAEMBIX H3]IEIHH.

Bospimast 9acTh MpOAYKIMU MATHHOCTPOUTENBHBIX 3aBOJOB Y KDAaUHBI H3TOTOBJIISIET-
Csl B YCJIOBUSIX CpelHEe- U MEIIKOCEPUITHOTO TPOM3BOACTB. [Ipu 3TOM ClieyeT yauThIBaTh, 4TO
OTIBIT AaBTOMATHU3AIMH COOPOYHBIX MPOILECCOB MPUHOCUT 3HAYHUTEILHBIN YKOHOMUYECKHN (-
(GEeKT MpeanpUsATHIO TOIBKO B YCIOBHAX JOCTATOYHO KPYITHOM TO0BOM MPOTpaMMBbI BBIITY CKa.
[TosToMy mJist yCIOBHI CEpUIHOTO MPOM3BOJICTBA HanOOJIee MPUEMIIEMbl COOPOYHBIE CHUCTE-
MBI THOKOTO THITa — JIMHAW U3 OBICTpOTIEpEHATAKMBAEMBIX MAllIMH-aBTOMATOB, COOPaHHbBIX M3
YHU(PHUIIMPOBAHHBIX Y3JI0B, a TAK)Ke COOPOUHbIE POOOTHI.

B nanmm gHM poOoTH3amus sSBISETCS OJHUM W3 HauOoJiee MEePCIeKTUBHBIX HalpaB-
JICHUH ONTHMHU3ALU COOPOUYHBIX OTEpalyii, BBUAY YJI0OCTBa EpEHACTPOUKH (YHKIMOHAIA
MOJl YacTO M3MEHSAIoUIMecs ycioBus paboTsl. BocTpeOOBaHHOCTH 3TOr0 THUIA aBTOMaTHue-
CKHX YCTPOMCTB B COOPOYHOM NPOMU3BOJICTBE TAKKE MOKHO OOBSICHUTH T€M, UTO poOOT OCy-
HIECTBISIET MaHUMYJSIIUM, TOJ00HbIE NEHCTBUSM pabouero-cOopiivka, HO 0ojee TOYHO U
HNOIYUHSSACH CTpOroi nporpamme. Tak ke poOOTU3aIMs TO3BOJISIET pelaTh MpolIeMy cOOpKU
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CPeIHMX M KPYNHBIX m31enuid. Harmpumep, Ha cOOpOUHBIX MpeAnpuaTHsiX komnanuu “Toyota”
Ky30B aBTOMOOWMJISI COOMpAETCs 3a PEKOPAHO OBICTPOE KOJMYECTBO BPEMEHH MMEHHO OJaro-
Jlaps UCTIOJIb30BaHUIO POOOTOB.

O¢ddexkTuBHOCTS aBTOMATHU3ALMKM HPOIECCOB COOPKH HANMPSIMYIO 3aBHCUT OT Clie-
JYIOIIUX KPUTEPHUEB:

- HMISHTUYHOCTH COOPOYHBIX ONEpaIMid JJsi HOMEHKJIATYPhl BBIITYCKAEMBIX IPEJ-

MIPUATHEM U3IEIUI;

- BBICOKOM TPYJIOEMKOCTH U OOJIBIIOTO 00beMa pyuyHOU COOPKH;

- TIOBBIIICHHOTO PUCKa Opaka;

- BO3MOJKHOCTH MOJyYEHHS TPABM pabOUYHMU B IpoLecce COOpKH;

- CIIOXHBIX YCJIOBHH Tpy/1a B COOPOYHOM IIEXY.

Pazymeercs, B cimydae, Korja pydHash WIM YacTUYHO MEXaHMW3WPOBAaHHAs cOOpKa
MOJIHOCTBIO COOTBETCTBYET TPeOyeMOMY KauecTBY BBIITYCKA€MBIX M3JIENHWii, a OIuiaTa Tpyaa
COOPIIMKOB YIOBJIETBOPSET SKOHOMHUYECKUM ITOKA3aTeNsiM ce0eCTOMMOCTH, — BOTIPOC 00 aB-
TOMAaTH3AIMN HE MTOTHUMAETCS.

CornacHo KJIacCHYECKOMY MOJIXOAY K PEIICHHIO MPOOIeMbl aBTOMATH3AIMH TIPOIIeC-
COB COOpKH, MPEANOCHUIKAMHU K €€ OCYIIECTBICHHUIO SBIISIOTCS CTAOMIBHOCTH U MAacCOBOCTb
BBIITyCKaeMOW NpOayKIwHK. Pemenne o HeoOxoauMocTu aBToMaTu3anuu Ha 90% 3aBHCHT OT
00BEMOB BBIITyCKa MPOIYKIUH U TPYIAOEMKOCTH COOPKH B COBOKYIHOM IPOHU3BOJCTBEHHOM
nporecce [3, 4]. HauboubIryto BOCTpeOOBAaHHOCTh aBTOMATHYECKHIE CHCTEMBI COOPKHU HAIILITH
B YCJIOBHSIX KPYITHO-CEPUIHHOTO U MacCOBOTO MPOMU3BOJICTBA, I M3/ MaJbIX TabapuToB,
0€3 4acThIX M3MEHEHHH B KOHCTPYKIMU U TOJIB3YIOUIMXCSl YCTOWYHBBIM CIIPOCOM, HAlpuMep
JUIs TIOAIIUITHUKOB KaueHHs, JIaMIl, OJIOKOB ILIJIMHAPOB aBTOMOOWIEH, Jeraneld runpo- u
MHEBMOANMNaparypsl U T.7. Takke Ha MPUHSATHE PEIIeHUS O Croco0e aBTOMAaTH3aIMu cOopoy-
HBIX TMPOIECCOB OKA3bIBACT BIUSHHUE TPAJWIMOHHBIA ISl MPEIIPUATHS METOJ JOCTIKCHUS
TOYHOCTH 3aMBIKAIOIIETO 3B€HA, KOCBEHHO HJIM HANPSIMYIO BIMSIOIIMI Ha OPTaHU3AIMIO BCE-
0 IPOU3BOJICTBEHHOT'O TPOIIEcca.

[Ipoanami3upyem CyIIeCTBYIONIHE METOJbI JOCTHKEHUSI TOUYHOCTH 3aMBIKAIOIIETO
3BEHa C TOYKH 3PEHHUs] BO3MOXKHOCTH HCIIOJIb30BAaHMS B aBTOMATHU3MPOBAHHBIX COOPOUYHBIX
TEXHOJIOTUIECKUX MPOIECcCax.

Haubouee mpuemMaeMbIM Ui aBTOMAaTH3UPOBAHHOTO COOPOYHOTO TMPOM3BOJICTBA 5B-
JSIETCS. METOJ, TIOJTHOM B3anmo3ameHsseMocTH. OH W3HAYaJIbHO MOAPA3yMEBAET M3TOTOBJICHUE
JeTaneld ¢ y3KHUMHU TOJISIMU JIOIyCKOB MPHUCOCIUHUTENLHBIX Pa3MepoB U COOPKY H3AEIHA C
KOPOTKUMH pazMepHbIMU Lensmu. O1o rapantupyer 100%-Hyto cobupaemocts. IIpu 3Tom
3HAYHUTENLHO YJOPOKACTCS MPOIECC TOTYUCHHUS JIeTalleii BBUIY JOCTW)KEHUS OOJbIIeH TOY-
HOCTH pa3MepoB. MaliHbI 1711 aBTOMAaTHYECKOW COOPKH 10 JaHHOMY METOy MMEIOT Hanbo-
Jiee MPOCTYI0 M HAJEKHYI0 KOHCTPYKIIMIO, MOJIPa3yMEBaIOIIYI0 JIMIIb M01a4y, OpPUEHTUPOBA-
HHE U HETIOCPEACTBEHHOE COSAMHEHNE AeTale, He TPeOYoIIre MpeIBapUTEIbHOTO KOHTPOJIS
Y IPOBEPKU MPEAMETOB COOPKU Ha MPUTOAHOCTh JOCTUTAEMOM LEH.

Metos HEeToJHOWM B3aMMO3aMEHSIEMOCTH TaK)Ke€ MOXKET OBITh MOJIBEP)KEH aBTOMATH-
3alliM TIPH YCJIOBHM HAJIWYHSA B COCTaBE COOPOYHOTO OOOPYAOBAaHUS CIIEIMAIBHBIX KOH-
TPOJIBHBIX YCTPOMCTB, CIOCOOHBIX OTOPAKOBATH IMOCTYIAIOIIYI0 Ha COOPKY AETalb M HCKIIO-
YUTHh HECOOMpPAEMOCTh coerHeHHs. J/|aHHBIH METOJ OCHOBaH Ha TOM, YTO MOJydaemble B
npoliiecce 00pabOTKU pa3Mepbl PEIKO HMMEIOT TpaHUYHbIE 3HAUEHHUS MOJIs JOIMyCKa, Yallle
pasMerasce nocepeiae. ITO JaeT BO3MOKHOCTh PACIIMPUTH TPAHUIIBI TIOJIS IOy CKa, Jemast
MEXaHUUECKyI0 00pabOTKy MeHee 3aTpaTHOW M paboTaTh ¢ MHOTO3BEHHBIMU Pa3MEPHBIMH
HETISIMU.
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MeTto rpynnoBoil B3auMO3aMEHIEMOCTH (CEIEKTMBHOM COOpPKHM), OCHOBAaHHBIM Ha
NPUHIMTIE TPEBAPUTEIIFHOTO 0TOOPa M COPTHUPOBKH JIETaIeH M0 pa3MEpHBIM TpyIIaM TaKxke
B psAJe CiIydaeB Iiesecoo0pas3eH K nmpuMeHeHuto [1], oco0eHHo, KoTa KOJIU4eCTBO TPyl Or-
panndeHo. B SImoHMM 3TOT METOJ MOJIydmsT Ha3BaHHE «METO]] COOTBETCTBYIOILIETO BhIOOpa
ABTOMAaTBI IOJJOOHOTO TUIA COOMPAIOT Y3IIbI, BEIOUPAs JJIS 3aIaHHOW JETalli MApHYIO U3 CO-
OTBETCTBYIOIIEH TOYHOCTHOM rpynnsl. PasmepHas nemnb B TakOM Cllydae COAECPKHUT OJHO
MHOTOIIPEIMETHOE 3BEHO, YbMM MpeTHA3HAYCHUEM SIBISAETCS KOMIECHCAIUs OOIIel morper-
HOCTU cOopku. B naHHOM ciyyae cOOpouHast JIMHUS OCHALAETCS CHEMAIbHON KOHTPOIbHOMN
anmnaparypoi, KoTopasi IpOU3BOJIUT OIIEHKY 0a30BOM JeTaly U OCYIIECTBISET BHIOOp MapHOi
JI€TaJl COOTBETCTBEHHO MOIYy4YeHHOM HHPOPMALIHH.

Haumenee y00HBIM Il MCTIONB30BAaHUS B aBTOMATH3UPOBAHHOM COOPOYHOM IIPO-
W3BOJICTBE SIBJIIETCSI METOJI MPUTOHKHU, XOTS CYIIECTBYIOT, HO HE MOJYYWIH LIUPOKOTO pac-
NPOCTpPaHEHUs, COOPOYHBIE aBTOMAThl, OCYIIECTBIIIOIINE HENOCPEICTBEHHOE COEAMHEHUE,
KOHTPOJIb, aHAJIN3 TOTPEIIHOCTH COOPKM M MOCIEAYIOIIYI0 NpUroHKy. Tak, Hampumep, npu
cOopKe TUTyH)KEpHBIX TMap TOIUIMBHOM ammaparypbl MallMHa OCYIIECTBIISET MPUTOHKY IUIU-
(oBaHHMEM HENOCPEICTBEHHO HA TOYKE COOPKH, COTJIACHO JIOTUYECKHM B3aUMOCBSI35M, 3aJ10-
JKEHHBIM B IIPOTPaMMy YTIPaBJICHUS.

OcHOBHBIM (haKTOPOM, TOPMO3SIIIMM MPOIIECC ABTOMATU3AIMK COOPOYHOTO MPOU3-
BOJICTBA, SIBIISIETCS CJIOXKHOCTH M JIOPOTOBU3HA M3TOTOBJIEHHS M OOCITYKMBaHHS COOPOYHBIX
aBTOMaTOB. KOHCTPYKIMS Ka)KI0W MAIIUHBI T0JDKHA 00€CTieunBaTh BHITIOJHEHHE TPeOOBaHMIA
10 cOOpKe KOHKPETHOTO COEJMHEHUs], @ CUICTEMa aBTOMaTOB B KOHEUHOM MTOT'€ — IOCJIEA0Ba-
TEJBbHO MPOU3BOJUTH COOPKY M3aenus. boibias HOMEHKIAaTypa U3AEIUil MPaKTUYECKH CBO-
JIUT Ha HET caM MPUHIUN [0100HOM OpraHu3aluy — 3aTPaThl Ha PETYJISPHYIO NIEpEeHaIa Ky U
4acTble U3MEHEHUS! KOHCTPYKIIMU aBTOMAaTHYECKOW JIMHUU CIIOCOOHBI pa3opuTh Jito0oe mnpea-
NpUATHE.

C yderoM JaHHOW MpoOsieMbl, HauboJiee pPalMOHAIBHBIM SIBJSIETCS OpraHU3aLUs
COOpOUYHBIX MPOU3BOJCTB MO METOY ONTHUMAIbHOW KOMOMHAIUM PYYHOM U aBTOMATHU3HPO-
BaHHOM COOpKU: OJHOTUIIHBIE 110 WUCIOJHEHHIO U MOHOTOHHBIE ONEPALMH OCYLIECTBISIOTCS
NPy TIOMOIIY MaIIuH-aBTOMATOB, a 3a/la4H, TpeOyeMble pa3IMIHOr0O MOJIX0Ja K CBOEMY pe-
HICHUIO, BHITIOTHAIOTCA YK€ pad0YNMHU-COOPIIMKAMU HA MECTaX.

[TogoOHOro poja cucremMa BHEApPEHA HAa NPEANPUATHIX HEMELKOIro KoHuepHa «Mer-
cedes-Benz» [5]. COopka kopoOOK mepenad JISTKOBBIX aBTOMOOWIICH OCYINECTBISICTCS Ha
JByX aBTOMAaTU3UPOBAHHbBIX JIMHUAX: HAa NEPBOM JUHUM COOMPAIOTCS KapTep CUEIUICHUS U
KapTep KOpoOKH nepeaayd, Ha BTOPOW MPOU3BOIUTCS OKOHUYaTesbHas coopka. ['mbkoe couera-
HHUE pyYHOU cOOpKU U pabOThl ABTOMATOB MO3BOJISIET COOMPATh HA JIMHUX A0 15 TUNOB HU3ne-
mvid. B 3agaun aBTOMaTH3UPOBAHHOTO COOPOYHOrO OOOPYAOBAaHUS JAHHBIX JMHHUI BXOISAT
CJIEYIOIIHE OTepaLin:

- Ha)XUBJICHUE Y 3aBHHYMBAHUE IIMWICK (HE MeHee 27 MTYK B OJTHOM U3JIEIINN);

- 3ampeccoBKa BTYJIOK (0oJiee 8 THIIOB B OJTHOM KOPOOKE) M CATbHUKOB (OKOJIO 4 IT.);

- 3ampeccoBKa MO/IIMITHUKOB;

- OTIpe/ielIeHue MOHTAXHOTO pa3Mepa auddepeninana 1 ero ycTaHoBKa;

- OmpeJieIeHUe TOIMHBI PETyJINPOBOYHBIX 1Iai0, UX MOA00p U yCTaHOBKA.

[lepenaua y370B MO JIMHHUSIM OCYILIECTBIISIETCS MPU TMOMOIIM IPHUCIOCOOICHUM-

CITy THUKOB, KOJUPOBAHHBIX COTJIACHO THITy COOMpaeMoi KOpOOKHM mepead, Ha TPAHCIIOPTE C
HECUHXPOHHOH cBsi3bto. [lepenaua y3ia0B MeXIy JMHUAMM BBIIIOJIHSAETCS MAaHMITYJIITOPOM.
Bonbliast yacTh 3arpy304HbIX Onepanuii Ha MO3UIMH aBTOMAaTHYECKOW COOPKM OCYIIECTBIIS-
ercs BpyuHyto. Haubosee TpygoeMkue U CJI0KHbIE COEAMHEHUS TAK)KE BBINOJIHAIOTCS OIepa-
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Topamu. [Iponu3BOIUTENTFHOCTS IPUBEACHHON BhIIIE CUCTEMBI COOpkH — 105 mTyK/9ac (1K
BBIXOJIa U3JIeTHs — 25 CeKyHN) Ipu 0011el 3arpy3ke o6opyaoBanus Ha 80%.

DTH MOKa3aTel, PaBHO KaK U YCIENIHas KOHKYPEHTOCHOCOOHOCTh aBTOMOOWIICH
Mapku «Mepceaecy Ha MUPOBOM PBIHKE, JEMOHCTPUPYIOT 3((HEKTUBHOCTh U TEPCICKTHB-
HOCTH CO3/IaHUSI TAaKUX KOMOWHUPOBAHHBIX CHCTEM, OOBEIMHSIONINUX B Ce0C CHIIBHBIE CTOPO-
HBI KaK PyYHOH, TaK U aBTOMATH3UPOBAHHOM COOPKHU.

[To pesyJsbTaTaM NMpOBEIEHHOTO aHAM3a MOKHO CJIEJIaTh BBIBOJ O TOM, YTO MPEOJI0-
JICHHE BCEX MEPEUYMCIICHHBIX BBIIIE TPYTHOCTEH TpeOyeT CYIIECTBEHHBIX KAaNMTAJIOBIOKECHUH,
YTO MPHU BCEX IUIFOCaX aBTOMATH3AIMK COOPOYHBIX MPOIIECCOB SIBJSIETCS YaCTO HAUOOJBIICH
npoOIeMoi sl MpeAnpUsTUA. 3aTpaThl HA pa3pabOTKy MPOEKTa, 3aTpaThl HA U3TOTOBJICHUE,
cOOpKy, HACTPOMKY COOPOUYHBIX aBTOMATOB M TPAHCIOPTHBIX CHCTEM, 3aTpaThl HA 0OCITyKH-
BaHHUE aBTOMATHYECKOU JIMHUU B I1I€JIOM, 3aTPaThl HA COBPEMEHHYIO BBICOKOKJIACCHYIO 3JICK-
TPOHUKY U KOHTPOJBHO-YIIPABJISIONIYIO aNlaparypy, pacxosl Ha 00y4eHue nepcoHana, pac-
XOJIbI Ha BBICOKYIO 3apa0OTHYIO TUIATY Y3KOKBaTH(DHUIIMPOBAHHBIX CIECIIHATUCTOB-MEXaHUKOB
— 3TO HEMOJHBIN PSAJT OCHOBHBIX CTATEN PACXOJ0B aBTOMATHU3UPOBAHHOTO MPOMU3BOJICTBA. Tak
)K€ HEMaJIOBAXHBIM KOHOMHYECKUM HEAOCTATKOM aBTOMATU3UPOBAHHBIX CHUCTEM COOpPKHU
CIIeTyeT Ha3BaTh JOJITHA CPOK OKYIMAaeMOCTH. B yCIIOBHSX JOCTaTOYHO HECTAOWILHOU PBI-
HOYHOM CUTyaIMH MO3BOJIUThH ce0e TaKylo JIOJTOCPOUYHYIO CTPATErHI0 MOTYT JIMIIb TPEAnpu-
STHS, TBEPJIO YBEPEHHBIC B CBOCH KOHKYPEHTOCIIOCOOHOCTH B IJIa3ax MOTPEOUTEIIs.

Cnucok nqutepatypbi: 1. HoBukoB M.I1. OCHOBBI T€XHOJOTHUU COOPKH MAIlIMH U Me-
xaummoB / HoBukoB MLII. — M.: Mamunoctpoenue, 1980. — 592 c. 2. Jlebenorckuii M.C.
Hayunsle ocHOBBI aBTOMaTnyeckoir coopku / Jlebemosckuit M.C., Beiinn B.JI., denoros A.U.
— JI.: Mammnoctpoenue, 1985. — 316 c. 3. 3amatun B.K. TexHosmorus u aBTOMaTH3aIIMS
coopku. — M.: MamuHoctpoenue, 1993 — 464 c. 4. Kacunos B.B. TexHonornueckue oCHOBBI
NPOEKTUPOBAHMS aBTOMATUYECKOTO cOOpOYHOro obopynoBanus. — M.: MammHOCTpOeHwHe,
1976 — 382 c. 5. «Kuny6 mobureneit Mercedes-Benz Poccusi». Pexum poctyma:
http://www.lovemercedes.ru/.

CTPYKTYPHO-®YHKIIMOHAJIbHBIE MOJIEJIM OBPABOTKH JIETAJIEV B
YCJIOBUAX MHOTOHOMEHKJIATYPHBIX POTOPHBIX IMHUM

Yokuanuii U. B., Bynenkos E. A. (xagpeopa TM, [JouHTY, 2. [loneyx, Yxpauna)

B ycnoBusix ppIHOYHON SKOHOMHMKHM aBTOMATHU3AIMIO0 MTPOU3BOJICTBA CTEPHKHEBBIX Kpe-
NEKHBIX W3JIEIUN 11e71eco00pa3HO OCYIIECTBISATh C IMOMOIIBI0O MHOIOHOMEHKIATYPHBIX PO-
TOPHBIX JUHUM [ 1, 2]. TexHONMOrMYeCcKnil MpoLecC N3rOTOBJIEHHS JAHHBIX M3/1€UN BKIIOYAET
B ce0s MpPOCThIE HITAMIIOBOYHBIE ONEpaly, a MPUMEHEHHE MHOTOHOMEHKJIATYPHBIX POTOP-
HBIX CHUCTEM I103BOJIUT PEaJM30BaTh KOMIUIEKCHYIO aBTOMAaTH3aLMI0 Mpou3BoAcTBa. OHAKO
CO3/7]JaHM€ MHOTOHOMEHKJIATYPHBIX POTOPHBIX CHCTEM 3aTPYyIHSETCS TEM, YTO HEIOCTaTOYHO
MIOJTHO M3YYEeHBI BO3MOYHBIE BaPHAHTHI CTPYKTYP MHOTOHOMEHKJIATYPHBIX POTOPHBIX JIMHUN
[3, 4]. [TosTomMy pa3paboTka CTPYyKTYpHO-(DYHKIIMOHATBHBIX MOJieNieii 00padOTKH neTaneil B
YCJIOBUSAX MHOTOHOMEHKJIATYPHBIX POTOPHBIX JIMHUM ABIISETCS aKTyalbHOM 3aauei.
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Crnenyer OTMETHUTD, UTO NP peaau3allii MHOTOHOMEHKIATYpPHOTO NPOU3BOJCTBA IO
KJIACCUYECKOM CXEMeE, T.€. KOrja B KaX<I0W IO3UIMA MHOTOHOMEHKJIATYPHON POTOPHBIN Ma-
mmHel (MPM) oOpabatbiBaeTcs TOJMBKO OJIHA J€Talb, KOJIMYeCcTBO no3unuii B MPM Oyner
COOTBETCTBOBATh KOJMUYECTBY TUIOpA3MepoB m3jenuid. Hanpumep, KoauMuecTBy TUIOpa3Me-
POB BHHTOB, M3IOTABJIMBAEMBIX Ha MHOTOHOMEHKJIATYPHOM aBTOMAaTHYECKOM POTOPHOM JIU-
HuM (MAPJI). DTO npuBOAUT K yBEIMYEHHIO IOTEPD Ha X0JocThie X016l B MPM (puc. 1). Ha
pUCYHKe la rnokaszaHa cxema poTopa, B KOTOPOM MOTEPH HET, T.€. KOJIMYECTBO MO3ULUN COOT-
BeTCTBYeT TpeOyemoii /I/m. Jleranu noctynaror B MPM 1o BxogHOMY NOTOKY V U BbLAAOTCS
no BeIxogHOMY moToky W. Lludpamu 1 u 2 cooTBeTcTBEHHO 0003HAYECHBI 30HBI NMPHEMA U
BBIIAUU W3AeNuii, 3 U 4 — 30HBI OBICTPOTO MOJIBOJA U OTBOJA MHCTPYMEHTA, {p — 30Ha 00pa-
OOTKHU U 5 — 30Ha KOHTPOJIS M 00CITYKMBAaHUS UHCTPYMEHTA.

5

Puc. 1. Cxemsl poTOpoB

Ha puc. 16 mokaszana cxema potopa, B KOTOpOM oOpabaThIiBaeTCs B J[Ba paza OOJIbIIe
Pa3IUYHBIX U3JEIUN ¢ TOM K€ MPOU3BOAUTEILHOCTHIO //m. YacToTa BpalleHus: Takoro poTo-
pa OyJaeT B Ba pa3a MEHbIIE, a Bpemsi 00paboTKu u3aeius octanercs 0e3 uamenenuid. [Ipu
9TOM 3HAYHTEIBHYIO YaCcTh BPEMECHH, 0003HAYEHHYIO Ha cxeme Iudpoii 6, potop Oyner pado-
TaTh BXOJIOCTYIO TIOCJIE 3aBepUICHUS 00PaOOTKU H31EIH.

Takum oOpaszom, u3BecTHBIE CrIOcOOBI co3nanust MAPJI He mo3BossioT 3¢ (heKTUBHO
UCIOJIb30BaTh BO3MOXKHOCTH JIaHHBIX JMHUHA. OO0benuHeHue ais npousBoicTBa Ha MAPJI
00JBIIOTO KOJIWYECTBA PA3IMYHBIX TUTIOPA3MEPOB U3ACIHIA MPUBEACT K MOSIBICHHIO OOJIBIIO-
ro KOJMYeCTBa MOTEPb Ha X0JIOCThIE X046l B MPM. Jlnst pemenus 3Toil mpobsieMbl HE00X0-
numo coszaasaTh Takue MAPJI u MPM, B KoTOpBIX HE OyJI€T 3aBUCUMOCTH MEXIY KOJIUYECT-
BOM THIIOPa3MEPOB U3JI€IMNA 1 KOJIMYECTBOM MHCTpyMeHTaNbHbIX 010k0B (MB) B MPM.

Jnst pa3paboTKu CTPYKTYpPHO-(DYHKIIMOHATBHBIX Mojieneil 00paboTku neTaneil Oblia
MOCTPOEHA CTPYKTypHAasi CXeMa TEXHOJIOTMYECKOTO IpoLecca W3TOTOBJIEHHS W3JIEIHd Ha
MAPJI u npeayioskeHa MeTOAMKa pa3pabOTKH 0OmuX (YHKIMOHAIBHO-CTPYKTYPHBIX MOJIe-
neil. JlaHHast METOJIMKa MOYKET ObITh UCTOJIb30BaHa MPU OMMCAHUU CTPYKTYpPBI ONEPALINH JIFO-
00ro rpynmoBOro TEXHOJIOTMYECKOTO Ipoliecca M3roTOBJIECHUs AeTaneil Ha moboir MAPIIL
[Tpu 5TOM BO3MOYKHBI BOCEMb PA3IUYHBIX CTPYKTYPHO-()YHKIMOHAIBHBIX Mojeneil 00paboT-
KH Jetaneit (tabu. 1).
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Tabmumna 1. CTpyKTypHO-(QYHKIIMOHAIBLHBIE MOJIEN 00paboTKH aeTaneit

(¢) —
/O\‘ <;9 v (A ( x,,) )
[TocnenoBarensHas 06pa60TKa U3JIeNNi B TapajuiesibHO pa-
6oratormux b Ha MPM, pacroio;KeHHBIX TOCIEA0BATEIBHO.
(¢) —
v (/\ ( xy) );
Q [TapannenpHast 06pa60TKa U3JIeNMi B NapajuiesibHO pado-
b{—ﬁ* taromux b na MPM, pacnonoxXeHHbIX MOCIEA0BATEIILHO.
e
bw
—~—
,/U__E{
(" b, (¢) —
RSN -y, (V)
eA00 I Y
/6??——} Qv [ocnenoBaTebHast o6pa60TKa M3/IC/HI B II0CIIC0BATEb-
—( HO paboTaromux b na MPM, pacrnosioxeHHBIX MOCIe10BaTENbHO.
a
L7
Oy ko up Vyp
Y0 0)
e . rgm =V (VA X. :
Q‘?‘_‘F\'-% S, Jj=1 (tzl(izlxl] D),
O [NapanenbHast 06paboTKa M3/EINI B MOCIEA0BATENBHO
" -Cl._l__@r-& paboraromux Wb nHa MPM, pacmionoKeHHBIX MMOCIe10BaTeNbHO.
vl
I.,_"Q: . R @) kooup Wy
v O Str,” = AN (A(V X.),).:
a._:uo/ O ~ 0; j=1 (l‘:l(i:l l])t )]
- _"-ul./_ (v}
(- ’“J [TocnenoBarensHass 00paboTKa W3IENUI B HapalieIbHO
o N paboTatonmx Wb Ha MPM, pacmonosKeHHbIX HapaieIbHo.
8 o
o \‘C\)?-U\r\ (%) kooup Ty
AV N 4 —
N~ YN Stry” =N (A(A X))
\AL___“_\\;—)\: 0] j=1 (lzl(izl l])l )]
0\(,---{-3?\“‘5@{ [MapaymtensHast 00paboTKa W3IENMiA B MapauIeIbHO pabo-
-’C;{x_i(_“{/ tatonmx Wb mra MPM, pacroioskeHHBIX mapaiesTbHO.
~O0—=A kooup Vg
(6" (¢) —
v O Stry” =N (V(VX.), ).
wwno” J(— s O = (t=1(i=1 p)i);
(- 3 [TocnenoBarensHasi 0OpaboTkKa W3IENU B TMOCTEI0Ba-
Vo 4’_}/,/“
a0’ i tenibHO Wb Ha MPM, pacnosioskeHHbBIX napaiesibHO.

18




NHXEHEP, Ne 13,2012 r.
ABTOMATHU3AIONA B MAIIMHOCTPOEHNHN

[Ipomomkenue Tabmuipl 1.

@_ ko
Stry” = AN (VI(AX:), ).
0; =1 (t:l(izl y)t )]
[MapamtensHast 0OpaboTka W3IENH B MOCIEIOBATEIHLHO
paboraromux Wb vHa MPM, pacnoioKeHHbIX MapaijienbHo.

CrnenyeTr OTMETUTb, UTO MOYTH BCE POTOPHBIE JIMHUU CO3/1aBAJMCh HA OCHOBE TOJBKO
0/IHOU cxeMbl 00paboTku. [1o3TOMY, € L1€bI0 MCIOJIB30BAHNS MHOTOJIETHETO OIBITA CO3J1a-
HUSI POTOPHBIX JIMHUH, pannoHanbHO npu co3ganuu MAPJI ucnonb3oBaTh IMEHHO 3Ty CXe-
MY, OITUCBIBaEMYI0 (hOpMYIIOH:

VU]?

k Up
(9) _
S, ~ 4 (t/:\l(i\:/l %)) M

[Ipemnoxennsie o0mue (QyHKIMOHAIBHO-CTPYKTYPHBIE CHMBOJIbHBIE MOJEIH OTpa-
AT MOANPOLECCH], TPOTEKAIOIIUE B COOTBETCTBYIOIIUX CTPYKTYpPHBIX 31eMeHTax MAPJI.
Hapsany ¢ atuM, CBs3b MEXy I'PyIIIOBBIM TE€XHOJOTHYECKUM IPOLECCOM HU3TOTOBIICHUS W3-
nenuit u ctpyktypoit MAPJI, Ha KOTOpOil OH peam3yeTcsi, MPOSIBISIETCS] B BUJIE MapILIPyTH-
3aUM U3EIHM.

Cnucok gurtepartypsl: 1. KiycoB 1. A. TexHonoruueckue cucTeMbl pOTOPHBIX Ma-
IIMH U1l CEPUITHOTO MPOM3BOJICTBA. /ABTOMATH3AIMS TEXHOJOTHYECKHX TnporeccoB: CO. Ha-
y4. Tp.- Tyna: Tynbckuit nonutexH. uH-T, 1981 - c¢. 13 -19. 2. MuxaitnoB A. H. OcHoBbI cuH-
T€3a TOTOYHO-TIPOCTPAHCTBEHHBIX TEXHOJIOTUUECKUX CHUCTEM HETPEPHIBHOTO NeicTBUsA.- [l0-
Henk: JJouHTY, 2002.- 379 c. 3. KitycoB U. A. Pa3Butne poTopHBIX TeXHOJIOTHH. // BecTHHK
MamuHocTpoeHus.- 2003.- Ne4.- ¢. 46-50. 4. Tlpeiic B. B., Kptokos B. A. KommiekcHas aB-
TOMAaTH3alMs TPOU3BOACTBA Ha 0a3e aBTOMATUYECKHX POTOPHBIX M POTOPHO-KOHBEHEPHBIX
muHui. // BectHuk ManmuaocTpoenus.- 2002.- Nel1.- c. 35-39.

ABTOMATHM3AIIVA MIPOU3BOJICTBA HA IPEJIIPUATUSAX POCTOBCKOHN
OBJIACTH

HIxonna I.A., Poiounckas T.A., [llanoBanos P.T'.
(kagedpa mexanuku, TTU FODY, 2. Tacaupoe, Poccus)

ABTOMaTH3aLuUsl MPOU3BOJCTBEHHBIX MPOLIECCOB MMEET BAKHOE 3HAUEHHWE Ha COBpe-
MEHHOM JTalle pa3BUTHS MAIIMHOCTPOCHHS TIPU CTAHOBIICHUH PBHIHOYHBIX OTHOMIEHUH. OCHO-
BOM MPOMU3BO/ICTBEHHBIX MPOLIECCOB SABISIOTCS aBTOMATU3UPOBAHHBIE TEXHOJOTUYECKHE MPO-
HecChl MeXaHU4YecKoi 00paboTKH U COOPKU, KOTOpPbIE 0OECTIEYMBAIOT BBICOKYIO IPOU3BO/IU-
TEJIbHOCTh U HE0OXO0JUMOE Ka4eCTBO U3TOTOBJISIEMBIX U3EIIHI.

CoBpeMeHHOE 0TEYECTBEHHOE MAIIMHOCTPOESHHE J10JDKHO Pa3BUBATHCS B HAIPABIEHUH
AaBTOMAaTHU3aIMM TPOM3BOJICTBA C IIMPOKUM HCHOJIb30BaHHEeM DBM u po0O0TOB, BHEApEHUS
THOKUX TEXHOJIOTHM, TMO3BOJSIOMMX OBICTPO M 3P (EKTHBHO TEpecTpanBaTh TEXHOJOTHYE-
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CKHeE TMPOIIECChl HA U3TOTOBJIEHUE HOBBIX M3/€IMHA. ABTOMATH3alMs IPOEKTUPOBAHUS TEXHO-
JIOTUM U YIIPaBJICHUS MPOU3BOJCTBEHHBIMU NPOLIECCAMH — OJIMH U3 OCHOBHBIX ITyT€l UHTEH-
cU(UKaIU TPOU3BOJICTBA, MOBBIIIEHHUS €r0 Y3PPEKTUBHOCTH M Ka4eCTBA MPOYKIHH.

HauGounee Bicokast 3pPEeKTUBHOCTb MEPONPHUATHIA O aBTOMATHU3ALMKA TPOU3BOJICT-
BEHHBIX IMPOLIECCOB MPUCYINA NPEANPHUATUSIM, XapaKTePU3YIOLUIUMCS OOIBIION CEPUITHOCTHIO
BBIIIyCKaEMbIX H3/€JIMi, BICOKON Ha/IEXKHOCTBIO aBTOMAaTU3MPOBAHHBIX MPOLECCOB, MUHU-
MaJIbHOM 4acCTOTOM U JJIMTEIbHOCTBIO MEPEHAIaJ0K, MUHUMAJIbHBIMU JOTIOJHUTEIbHBIMU 3a-
TpaTaMu U Ha aBTOMATH3HUPOBAHHOE 000PYIOBaHUE, C OOJIBIIUM OTIBITOM aBTOMAaTH3AIHH.

OcHOBHBIE NPUMHIMIIBI IOCTPOEHHSI TEXHOJIOrMH MeXaHU4eCKOoi 00padoTKH B aBTOMA-
THU3UP OBAHHBIX IPOU3BOACTBEHHBIX CHCTEMAaxX

PackpbITh OTEHLIMAIbHBIE BO3MOXKHOCTH aBTOMAaTU3UPOBAHHBIX MPOU3BOACTBEHHBIX
cucrema (AIIC) u oGecnieynTh X MakcUMaJIbHYIO 3()()PEKTUBHOCTH MOYKHO TOJIBKO TOT[IA, KO-
raa npoektupoBanuio AIIC mpenmecTByloT TiyOOKHE TEXHOJOTHMYECKHe pa3paboTKH, CO-
OJII0/1IeHNE OCHOBHBIX MPUHLMIIOB TEXHOJIOTMH. PacCMOTpUM HEKOTOpBIE U3 HUX.

1. Ilpunyun 3aepuienHoCmu 3aKIOYAETCSI B TOM, YTO CJIEAYET CTPEMUTHCS K BbI-
MOJTHEHUIO BCeX oreparwii B npenenax ogHoil AIIC 6e3 mpoMexyTOYHOW mepefadu TOmy-
(dabpukaToB B Ipyrue Mojpas3iefieHns] WIK BCIOMOTaTelbHbIe oTaeneHus. [ peanuzanuu
NpUHIMIA HEOOXOAUMBL: oOecrieueHre TPeOOBAHUI MO TEXHOJOTWYHOCTH W3ACINHil; pa3pa-
00TKa HOBBIX YHH(PHIUPOBAHHBIX METOJIOB 00pabOTKU M KOHTPOJIS; paciiupeHre u 000CHO-
BaHMe THNaxa 00opyaoBanust AIIC ¢ MOBBIIEHHBIMU TEXHOJIOTHYECKIMH BO3MOKHOCTSMH.

2. Illpunyun manoonepayuonHoll MexXHON02UY 3aKITI0YaeTCs B (JOPMUPOBAHUN TEX-
Hoslornueckux mpoueccoB (TII) ¢ mMakcuManbHO BO3MOKHBIM YKPYITHEHHEM OIEpaluii, ¢
MUHUMAJIbHBIM YHCJIOM OIEpalliii U yCTaHOBOK B omepauusax. [[ng peanmsanuu npuHIuna
HEOOXOJIMMBI T€ 7K€ MEPOIIPUATHS, YTO U AJI NpUHIMNA |, a TakKe ONTUMHU3aLUs MapLIPyTOB
U ONEPALMOHHON TEXHOJIOTUH, NPUMEHEHHE METOJI0B aBTOMAaTU3UPOBAHHOI'O MPOEKTUPOBA-
Hus TIL

3. Ilpunyun «manonr0OHON» mMexHoI02UN 3aKI0YaeTcs B 00€CIEeYeHUH aBTOMATHU-
yeckoi pabotel AIIC B mpenenax Bcero MpoM3BOICTBEHHOTO Hukia. s peanuzanuu npuH-
[Urna HEOOXOJMMBI: CTAOMIM3alUsl OTKJIOHEHMH BXOJHBIX TEXHOJOTMUECKHUX MapaMeTpoB
AIIC (3aroToBOK, MHCTPYMEHTOB, CTAHKOB, OCHACTKH); PACILIUPEHUE U TOBBILICHUE HAJIEKHO-
CTH METOJIOB OIEPANUOHHOTO MH()OPMAIMOHHOTO OOECTeUeHus; Mepexoa K THOKUM ajar-
TuBHBIM cuctemam yrpasieHus: (CY) TII co craTucTUYecKOd KOPPEKIMEH ymnpaBisiomen
nporpammsl (YII).

4. Ilpunyun «6e30mnadoyHo» mexHoa02uU 3aKkimodaercs B pazpaborke TII, He
TpeOyIOLMX OTIaJAKU Ha padouux no3unusax. [IpuHIMn ocobeHHO aKkTyaseH Ui HIUPOKOHO-
MeHKIaTypHbIX AIIC, oH Omu3ok k mpuHnuny 3. s ero peanm3ammy HEOOXOIUMBI TE XKe
MEpPOTPUATHUS, UTO U JIs1 IpUHIMNA 3.

5. Ilpunyun axKmMueHO-ynpaeIAemMoll MmMexXHOI02UW 3aKII0YAETCs B OpraHU3alUU
ynpasienust TI1 1 koppeKImy NpoeKTHRIX pelIeHd Ha OCHOBE paboveil HHPpOpMAaIHH O X0
TII. KoppekTupoBaTh MOXHO KaK TEXHOJIOTHYECKHE MapaMeTphl, popMHpyeMble Ha JTare
YIOpaBJIEHUsI, TaK U HCXOJHBbIE IMapaMeTpbl TEXHOJOTWYECKOW MOJArOTOBKM IPOU3BOJICTBA
(TIIIT). [dnst peanu3zauyu npUHIUNA HEOOXOAUMBI: pa3paboTKa METO/IOB M alTOPUTMOB a/1all-
TuBHOTO yrpasinenus TII; pa3paboTka METOIOB CTaTUCTHYECKON KOPPEKLUUH Oa3bl JaHHBIX
(BM) nns cozganusa camooOyuaromuxcs AIIC.

6. Ilpunyun onmumanbrocmu 3aKII049aeTCA B IPUHATUN PEIICHUS HA Ka)XKJIOM dTaIe
TIII n ynpasnenun TII Ha OCHOBE €AMHOrO KPUTEPHUS ONTUMAIBHOCTH. [y peamm3anuu
NpUHIUIA HEoOXOAUMBI: pa3paboTka TeopeTHueckux ocHoB omrtumusauuu TII; paspaboTka
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QITOPUTMOB ONTUMH3AIMH [ yciaoBuil pabotel AIIC; pa3paboTka crienuaibHBIX TeXHHUYe-
CKHX, allllapaTHbIX, IPOIPaMMHBIX CPEACTB PEAU3ALMH YKAa3aHHbBIX alTOPUTMOB.
[TpyHIMD ONTUMAIbHOCTU CO3JAET €IMHYI0 METOJMYECKYI0 OCHOBY PEIICHUS TEXHOJOTHYe-
CKHMX 3aJ1a4 Ha BCEX yPOBHSX M dTamax, Mo3BOJIIET BbIpaboTaTh Hanbosee 3pdexkTuBHOE, 01-
HO3HAYHOE U B3aMMOYBSI3aHHOE PEIICHUE yKa3aHHBIX 3ajad. [loMMMO paccMOTpEHHBIX AJIs
texHosorun AIIC xapakTepHbl W JpyrHe MPUHIUIBI: KOMIBIOTEPHON TEXHOJIOTUH, UH(OP-
MaIMOHHOHN 00eCreueHHOCTH, MHTerpayy, 0e30yMakHOW JOKYMEHTAlUH, TPYMIOBON TeX-
HoJioruu. Bee onn o0beaunnensl B eaunyto cucreMy TIIII u ynpasienus. 9To no3BoJIsSET ro-
BOPUTH O CO3JaHUY MPUHIUIHUAIBHO HOBOU TexHonorun AIIC, peammsyroreit Haubomuee 3¢-
(beKTHBHBIC TEXHUYECKUE PEIICHHUS U MAaKCUMAJIbHO PAaCKPBIBAIONICH MOTEHINAIBHBIC TEXHHU-
yeckue U TexHosornueckue Bo3mokHoctu AlIC. Ilocnennuii npuHIMN TPyNIIOBON TEXHOJIO-
run sBisiercs pynnamentanbHbM 101 Becex AIIC, Tak Kak MMEHHO OH 0OecCreYMBaeT «Tuo-
KOCTB» IIPOU3BO/JICTBA.

JkoHOMMYecKasi 3G PeKTHBHOCTH ABTOMATH3AIlMHM NTPOU3BOJCTB A

OcHoenbie Kpumepuu IKOHOMUYECKOU IPPeKmueHocmu agmomamusayuu

OrneHka CpeaCcTB M METO/I0B aBTOMATHU3ALUH 110 YIKOHOMHUYECKOH 3(h(heKTUBHOCTH SIBIISI-
ercsi Oosjee 00OOIEHHOW, YE€M OLIEHKA IO OTAEJIbHBIM TEXHHYECKHUM XapaKTEepPHCTUKaM.
CpaBHMBas pa3aM4YHBIEB ApPUAHTBHl HOBBIX aBTOMAaTH3UPOBAHHBIX CHUCTEM IO UX 3KOHOMHYE-
CKO# 3(peKTHUBHOCTH, BEIOUparOT Hawty4inuii. CpaBHUBAs MPUHATHIN BapHaHT MO YKOHOMHU-
YEeCKUM IOKa3aTeNIsiM ¢ ACHCTBYIOIIMM IIPOU3BOJCTBOM, MOXKHO OIPEIEIHTh Lierecoobpas-
HOCTb 3aM€Hbl W MojepHu3auuu mnocieaHero. C yderoM I[oKazareied TEXHHMKO-
HKOHOMHUYECKOH 3(pPEKTUBHOCTH YTOUHSIOT MPONU3BOICTBEHHBIE XaPAKTEPUCTUKU C TIPOCKTH-
poBanHoi AIIC.

OCHOBHBIMU KPUTEPHUSIMH TEXHHKO-DKOHOMHUYECKOH 3(p(PEeKTHBHOCTH CO3AaBaCMbIX H
BHeApsieMbIx AIIC sBistitoTCS crieayomue.

1. T'omoBoii sxoHOMUUeckuit 3¢ ekt ot mpumenenust AIIC.

[Tpu onpenenennn 3¢ HEKTUBHOCTH pa3IHMYaIOT:

* IPEIBAPHUTENbHBINA YKOHOMUYECKUH 3P dexT. Onpenensercs: sl BBISBICHHUS LIEIECO-
00pa3HOCTU MPOEKTUPOBAHMS aBTOMATU3HPOBAHHBIX YYaCTKOB, T. €. IPU COCTABJICHUM TEX-
HUUYECKOIO 3a/I1aHUs Ha IPOEKTUPOBAHUE;

* 0XKHMIAEMbIH PKOHOMHUYECKUH ddekT. PaccunteiBaeTcss Ha ctaauu pa3pabOTKH TeX-
HUYECKOI'0 U pabOyero MnpoeKTa;

* (hakTaeckuii skoHOMUUECKui 3P dekt. Onpenernsiercs Ha CTaTUN BHEPEHUS IPOCKTA
B IIPOU3BO/ICTBO.

2. Cpox OKynaeMOCTH JIOMOJHUTENbHBIX KalIUTAJIbHBIX BIOXKEHUI.

3. KanuranbHble BIOXKEHHS IOTPEOUTENS.

4. CebecToMMOCTh r0JI0BOTO 00beMa MPOAYKIHH.

K kpynHelmmM MamnuHOCTPOUTENBHBIM MPeANpUsITHsIM PocToBCKOM 001acTH OTHOCST-
csl:

Taranporckuii aBTomo0mIbHbINA 3aBo (TarA3) ¢ nmpou3BOJACTBOM IOJIHOTO IMKJIA
o011teit mwromaneo 60 TeIC. M.

Kouseiiepnas muHus TarA3a pa3zMmelnieHa 1o BepTUKaJIN — Ha YETBIPEX 3Ta)kaX INIaBHO-
ro xopmyca 3aBoga. CooOiieHue Mex1y YpOBHSMU OpPraHM30BaHO MPU MOMOIIU CHUCTEMBI
mdToB U MOABbEMHUKOB. Kaxplil U3 ypoBHEH 000pyJ0BaH MOHOPEIbCAMH, IOTbEMHBIMUA U
TpPaHCNIOPTHBIMU MexaHuzMaMu. O00pyI0BaHHE pa3MEIIEHO OYEHb KOMITAKTHO.

Bce BbinyleHHbIE ¢ KOHBeWepa aBTOMOOWIM HPOXOJST JOPOKHBIM TECT Ha TpPEKe ¢
Pa3IMYHBIMU JOPOKHBIMU MOKPBITHUSIMHU.
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[IpousBoncteenHas MoutHocTh 3aBojia — 180 000 exuHMI] 6 pa3HBIX MOJENE aBTOMO-
Oueil B rox.

Taranporckuii aBTOMOOMIIBHBIN 3aBOJT YBEITMUYMII MIPOJIAXKHU JIETKOBBIX U KOMMEPYECKHX
aBromobuielt B 2011 rony Ha 13,2%. B To ke BpeMsi IPOU3BOJACTBO BBIPOCIIO 1O OTHOILIEHUIO
k 2010 rony nHa 21,4%.

3a 2011 rox Taranporckuii aBTOMOOMIBHBIN 3aB0 peanm3oBai 30 633 apromobmns 14
pa3nmmuHbIX Mozenel, i 113,2 % k npouutomy roxy. B 3ToT e nepuos O6puta npou3BeeHa
30 551 enquHMIIa TEXHUKH, YTO cocTaBmwio 121,4% k mpouuiomy romy.

«PocTBepTO» — pOCCUICKAas aBUACTPOUTENbHAs KOMIIAHUS W OJHOMMEHHOE aBHa-
CTPOUTEIILHOE NPEANPUATHE, PACIIONOKEeHHOE B PocToBe-Ha-J[oHYy.

B 2010 rony «PoctBepTom» nepenan 3akazuvkam 23 BepToJiéTa (B ToM uucie 12 Mu-
28H MunuctepctBy oboponbl Poccun, omua M-26T B Kuraii, 10 Mu-35: gersipe — B
Mpsiumy, o Tpu — B MHaone3uro u bpasunmio), B 2009 rony — 16 BepTonéros

B 2009 rony poccuiickue BepToJieTsl 3aHUManu 4,2-4,4%. mupoBoro peiHka. B 2010
rofly 3aHuMasid 7% pbIHKA 10 KOJMUYECTBY BBIIYCKAa€MbIX BUHTOKPBUIBIX MallvH. B nmepcnek-
tuBe, K 2020 rony, mnanupyem 3aHsaTh 15-17% MUpoBOro pelHKA", - COOOIINI UCTIOIHUTENb-
HBII qupekTop xonaunra "Bepronetst Poccun" A.B. [uburos.

Poctcenbmam - poccuiickoe MpeanpusiTue, NPOU3BOJSAIIEE 3€pPHOYOOPOUHBIE KOM-
OaiiHbl. SBnsiercst cambiM KpynHbIM Ha FOre Poccun npeanpustuem. Ha gomto 3aBoja npuxo-
autcst 17 % MUpOBOTO phIHKA CEIbXO3TEXHUKH U 65 % poccuiickoro.

B 2009 roay npennpusartue Boimyctuio 6onee 200 HoBeix MammH TORUM 740, B 2010
3aBO/J1 BBILLIEJ HA NPOEKTHYI0 MOITHOCTh — 500 xoM0aitHOB B roj. MIHBecTHUIIMM B IPOU3BOI-
CTBO HOBOM MaIlIMHbI cocTaBmi cBbiie 700 mitH pyo.

HoBouepkacckuii 3j1ekTpoBo30cTpouTe/bHbIi 3aBoa (HOB3) - 3aBon, Beimyckas-
mmii B CCCP u Beinyckaronuii B Poccun MaructpanbHble TPy30BbI€ U [TACCAKUPCKUE DJIEK-
TPOBO3BI.

[Ipou3BoACTBEHHBINM KOMIUIEKC 3aBOJIa BKJIKOYAET B ce0s AJIEKTPOTEXHUYECKOE, MeXa-
HOOOpabaTkIBaroIee, METALTY PTUIECKOE, XOJIO0JHO — IITaMIIOBOYHOE, COOPOYHOE U JPYTHE
BU/Ibl IPOU3BOJICTBA, OXBATHIBAIOIIME BECH MPOLECC U3TOTOBIIEHUS JTOKOMOTHBOB. 1o ypoB-
HIO TeXHOJorndeckor opranmzaiuu HOB3 sBnsercs Benyuum B otpaciu. Ha 3aBoae ocyie-
CTBJISIETCSI KOMILJIEKC MEPOIPUSATHI MO COBEPIIECHCTBOBAHUIO KOHCTPYKILHUH AJIEKTPOBO30B,
YIIy4IIEHUIO TEXHOJOTUM U3TOTOBJICHUS AETaJe U y3JI0B, IPUMEHEHHIO 00Jiee MPOIPECCUB-
HBIX MaTepUaIoOB U METOJ0B 00OpaOOTKHU.

Bripyuka 3aBona B 2005 cocraBuiia 4,9 miupa py0., uncras npuosuis — 380,2 MutH pyo.

B 2006 rony 3aBox BbimycTuia 156 MarucTpaabHBIX 3JIEKTPOBO30B.

B 2008 peanmzoBano npoayKiuu Ha cymmy cBeime 14,8 mupa py6. (153,1 % ot moka-
3areneit 2007).

Cosnmannsle Ha HOB3e 10KOMOTHBEI, 0071aar0I[1i€ BEICOKONH CTENEHBI0 HAaAEKHOCTH
npu paboTe B KECTKUX KIMMATHYECKHX M CIIOKHBIX PeIbe(HBIX YCIOBHUSAX, BOISIT COCTABHI,
nepeBo3snie 80% Bcex TPy30B Ha JIIEKTPUPHUIIMPOBAHHBIX JKEJIE3HBIX Joporax Poccwn u
CTpaH OJIMKHETO 3apyOexKbs.

C noTouHBIX JUHUM 3aBoJ1a couwto 6osee 16000 T0KOMOTHBOB CBbILIE 65 THUIIOB.

OnexTpoBo3bl, BeiMylieHHble HAa HOB3e, skcrutyatupytores B ctpanax CHI', Ounmsn-
qgun, Iloneme u Kutae.

Ceronna HOB3 3anumaet nuaupyroliye NO3UIMHU 110 IPOU3BOACTBY TATOBOIO MOABHK-
HOT'O CcOCTaBa JUIsl KeJie3HbIX jopor crpanbl. B 2011 r. no gaHHbIM oduimanbHOTO caiita 3a-
BOJ peaju30Ball NPOAYKIHMH Ha cyMMy cBblle 16,8 miipa. py0., 00beM BbIITyCcKa MPOAYKIMU B
2012 r. yBenuueH Ha 30%.
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KoHnTpo/b U inariocTuka KauyecTtsa NpoayKuHu

OcHOBOI1 HaZieX)KHON PabOTHI ABTOMATU3UPOBAHHBIX TEXHOJIOTUYECKUX CHCTEM SIBIISIETCS
HENPEpBIBHBIN WIN NEPUOINYECKUIM KOHTPOJIb 3a Xo10oM TII, peann3zyeMbiX B 3TUX cUCTEMAX.
[Tpu >TOM pemaroTcs 3aJa4 M0 KOHTPOIIO TOUYHOCTHU JIETaleid, TOUHOCTH paboThl 000pya0-
BaHMS, BBISIBJICHUIO IPUYMH OTKJIOHEHUS OT 3aJJaHHON TOYHOCTH JIeTalel 1 000pyaoBaHMs, K
OIPEJEIICHUI0 METO/I0B U CPEICTB KOHTPOJIS, a TAK)KE BOIIPOCHI 3AIIUTHI OT aBapUIHBIX CH-
Tyauuil. J{ns peammzanmu 3Tux QyHKIMA B COBPEMEHHOM TPOU3BOJICTBE AKTUBHO HCIIOJB3Y-
10T MUKPOTIPOLIECCOPBHI, JIa3€PHBIE CUCTEMBI U IPYTYIO TEXHUKY.

KoHTpoib — mpoBepka COOTBETCTBUS O0BEKTA YCTAHOBICHHBIM TEXHHYECKHM TpeOO-
BaHUAM. [lo 0OBEKTOM TEXHUUECKOTO KOHTPOJIS IOHUMAIOT IOJIBEPTaeMy10 KOHTPOJIIO Mpo-
KLU0, IPOLIECCHI €€ CO3AaHuUs, IPUMEHEHUs, TPAHCIOPTUPOBAHMS, XPAHEHUS], TEXHUYECKO-
ro 00CIy’)KMBaHUsI M PEMOHTA, a TAK)KE€ COOTBETCTBYIOIYIO TEXHUUECKYIO TOKYMEHTALHIO.

CrnenoBaTenbHO, OOBEKTOM, JaHHBIE O COCTOSHHUM M CBOMCTBAaX KOTOPOTO TOJJIEKAT
NpU KOHTPOJIE COMOCTABJICHUIO C YCTAaHOBJICHHBIMU TPEOOBAHHUAMHU, MOKET OBITH MPOTYKITHS
WU IIPOLIECC.

Kontpons B AIl OpBaeT MeXONEpaMoOHHbIN (MPOMEXYTOUYHBIH), OTIEpallMOHHBINA (He-
MOCPEJICTBEHHO HA CTaHKE), MOCJICONEPALMOHHbIN, OKOHYATEIbHbINA. ABTOMAaTU3UPOBAHHOMY
KOHTPOJIIO JIOJKHBI TIOJBEPTaThCS BCE JIEMEHTBl TEXHOJIOTMYECKON CUCTEMBI: 1€Tallb, PEXKY-
M UHCTPYMEHT, TpUCTIOcCo0IeHne, caMo 0bopyaoBanue. [IpennouTUTEeIbHBIMU SBISIOTCS
METO/Ibl NPSIMOTO KOHTPOJIS, XOTS METOJ/ibl KOCBEHHOTO KOHTPOJIS LIUPE HCIOJB3YIOT IpH
KOHTPOJIE UHCTPYMEHTOB, JHArHOCTUKE COCTOSTHUSL 000pY/T0BaHMUSI.

Kontpoiss B mporiecce 00paboOTKH SBIsIETCS OJHUM U3 Hambosee d(PPEeKTHBHBIX METO-
JI0OB TEXHUYECKOTO KOHTPOJISI, TAK KaK I03BOJIIET MOBBICUTH KAYECTBO BBIIYyCKaeMOM MPOIyK-
LIUM NIPU OJJHOBPEMEHHOM YBEJIMUEHUH ITPOU3BOAUTEIBHOCTH TPYa.

[oBbimenne 3¢(HEKTUBHOCTH aBTOMATH3UPOBAHHOTO TPOM3BOJCTBA, B TEPBYIO OYe-
peab, OCYLIECTBIISETCA IyTeM HIMPOKOIO MCIIOJIb30BAHUS MOJEIUPOBAHUS AaBTOMATHU3HPO-
BaHHBIX CUCTEM M METOJ0B KOMIUIEKCHOIN aBTOMAaTHU3alllK, a TAKKE YIIPABJIEHUS POU3BOJCT-
BEHHBIMHU IIpolieccaMu U oObekTamu. [Ipu 3ToM 6osiblIoe BHUMAHUE yAENAETCS KaueCTBY U3-
TOTOBJISIEMOH MPOIYKIMU MAIlIMHOCTpoeHus. [Ipu pemenny 3Toi 3a1a4u JOCTATOYHO TIIy00-
KO paccMaTpUBAIOTCS BOIIPOCHI HAJICKHOCTH U PUMEHEHUSI METOJJOB KOHTPOJII U TUATHOCTH-
KH.

Cnucoxk aurepatypsbi: 1. ABroMaTH3alysl MPOEKTUPOBAHUS TEXHOJOTHYECKUX MPO-
neccoB B mamuHocTpoenun./ [lox pen. H.M. Kamycruna. — M.: MammHoctpoenwue, 1985.
2. Kanyctun H.M., Ky3nenos [1.M. ABTomarusanys npou3BOJCTBEHHBIX MPOLECCOB B Ma-
HIMHOCTpoeHuu. — M.: Mamunoctpoenue, 2004.
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