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Brenenue
OCHOBHbIC  TEHJCHIIMM  pPa3BUTHUA  MAalUH W  arperartoB  JIETKOU

MIPOMBINIICHHOCTH B PecniyOnuke benapych u 3a py0ekoMm.

TexHUKO-3KOHOMHYECKOE 00OCHOBaHUE 11€71eCO00Pa3HOCTH KOHCTPYHUPOBAHUS
HOBBIX MAIIMH W MOJEPHU3ALMHU BBIITYCKaeMbIX. OmpeaeneHue >KOHOMHYECKOU
3 PEKTUBHOCTH OT BHEIPEHUS B IPOU3BOJCTBO HOBBIX U MOJICPHU3UPOBAHHBIX
MaIllMH 1 arperatos [1].

CTpyKTypa MallluH ¥ arperaTos
[Tonsatue o mammne u arperate [2]. MecTo MallliH JIETKOW MPOMBIIUIEHHOCTH
B 0011eil knaccudukanuyu MauH. TeXHOIOTrHUecKast CTpPYKTypa MaliiH.
KoHcTpykTHBHAsA cTpyKTypa MamiuH. KnHeMatnyeckasi CTpyKTypa MAalllvH.

[IpOoN3BOANTENIBHOCTh U HAJEKHOCTh MAIlIMH U arperaToB

[Tonsitue o pabodyem, KHHEMATHUYECKOM M TEXHOJIOTHYECKOM IHUKJIAX MAaIIUHBbI.
Knaccudukanusa wmammH-aBTOMATOB MO XapakTepy B3aUMOJCUCTBHUS paboymx
opraHoB u oOpaOateiBaeMbIX u3fenuid. [I]. Pacuer Bpemenu pabouero mukia s
MallMH-aBTOMATOB  pa3JIMYHBIX  TUMOB.  Teopernueckas U (akTUyecKas
MIPOU3BOJIUTEIIBHOCTh MAalllMH. BHIbI BHEUMKIOBBIX MOTEPh. MeTonbl aHamu3a H
pacuera Npou3BOJAUTEIIBHOCTH MAllIMH-aBTOMATOB B YCIIOBUSIX SKCILTyaTauuu [3].

HanexxHocTh  MalllMH-aBTOMATOB — MOHATHE 00  AKCIUTyaTallMOHHOM U
napaMeTpUuecKo HaJEKHOCTH, MPUYMHBI OTKa30B B pabOTe MalllMH-aBTOMATOB.
[Tokazarenu HaAeKHOCTH (O€30TKA3HOCTU, PEMOHTHO-TIPUTOAHOCTH, JOJTOBEYHOCTH,
KOMIUIEKCHbIE). TEeHIEeHIIMM WM3MEHEHHUsl TMoKa3aTesleil HaJeKHOCTU B Tpoliecce
AKCIUTyaTallM MalliH-aBTOMAaTOB. Pacuer MOMyCTUMBIX MOKa3aTelell HaJeKHOCTH.
MeTtoabl aHaM3a 1 OLICHKH MMOKa3aTelel HaJe)KHOCTH |3, 4].

IIpyBO/IbI MAIIIMH U arperaToB

Tunbel u cpaBHHUTENIbHAs XapaKTEPUCTHKA IMPUMEHSEMBIX MHPUBOJOB. THIIbI
AIEKTPONPUBOAOB. ABTOMATHU3UPOBAHHbBIEC MPUBOJIbI TUMA "Bapuo-cron". OcHOBHbIE
napaMeTpbl 1 MEXaHUYECKasi XapaKTEPUCTUKA ACHHXPOHHBIX 3JIEKTpOJBHUraresnei [5].
CrpykTypa 31eKTponpuBoJa. AHaIU3 JBUKEHHUS 3JIEKTponpuBoaa. Pacuer BpeMeHn
cpabaTbIBaHUs AJEKTPONpPUBOAA. PacyeT MOIIHOCTH 3eKTpoABUTaTeis [S].

CrpykTypa nHeBMonpuBoaa. Pacuer BpemeHu cpabaTbiBaBUsl MTHEBMONPUBOJIA.
[IpoexkTpoBanue nHeBMoNpuBoaa [6].

Tunel ruaponpuBonoB. CTpykTypa, TPOEKTUPOBAHME U PAcCdye€T HACOCHOTO
ruaponpuBoja. CTpyKTypa, MPOEKTUPOBAHUE M pAacUeT HACOCHO-aKKyMYJISATOPHOTO
ruApornpuBoja [6].

CucTeMbl yIpaBlIeHUs MAIIIMH U arperaTos
Knaccudukanus mpumeHsieMbIX cucteM ympabieHus. O0iactu TpuMEHEHUs
pa3IMYHBIX BUAOB CHCTEM yrpaBieHus [7, 8, 25].
CucrteMbl ynOpaBi€HUsS B BHJIE paCHPENICIUTEIbHBIX BaJOB (KYJAuyKOBOE
MpOTrpaMMHOE yIIpaBiieHue) [7].
Cucrempl myTeBOro ympaBieHus, uX kinaccudukanusa. I[lonstue o




MTHEBMATHYECKNX CHUCTEMaxX IyTEBOTO YIPABJICHUS HA MOPITHEBBIX, MEMOPAHHBIX U
CTpYHHBIX 3J1eMeHTax [8, 9, 25].

Cnepnsiie cucteMbl. Bunbl cucteM, MX 3JE€MEHThI U OCOOCHHOCTU PadOTHI.
CTpyKTypHBIE CXEMBbl W aHalu3 paldOThl CIENAIIUX CHUCTEM HENPEPHIBHOTO U
peneiinoro aericteus [1, 7, 9, 25].

CucteMbl uyncioBoro mporpamMmmHoro ympasienus [10, 25]. Knaccudukamms
cuctrem YIIY. Buaesl nmporpamMmmoHocutesniel, cocoObl KOJUPOBAHHUS YHCIOBOH H
TEXHOJIOTUYeCKOH HHpopMauuu. IIpuHIMO JEHCTBUSA  YCTPOMCTB BBOJA H
CUMTHIBaHMUS HWHGOPMAIMK C TMporpaMMoHocuTeneil. OCHOBHBIE JJIEMEHTBHl U
(GYHKIIMOHATBPHOE Ha3HauU€HHWE YCTPOMCTB I MpeoOpa3oBaHMsI  YHUCIOBOM
uHdopmaruu. IllaroBeie 3ME€KTPOABUTATENN, TMPHUHIIMI WX JCUCTBUS U OCHOBHBIC
XapaKTePUCTUKH.

CTpyKTypHBIE CXE€MBbI UCITOJIHUTEILHBIX MeXxaHu3MoB cuctem UITY [10, 11, 12,
25].

[ToHATHE O MUKPOTIIPOLIECCOPHBIX CUCTEMAX yIpaBieHus [23].

CHHTE3 MEXaHU3MOB C HU3IIUMHU Hapamu

ITocraHoBKa 3a7auyd CHHTE3a MEXAaHM3MOB C HHU3IIUMH  [apaMH.
AnreOpanyeckre METOJIbI CHHTE3a MexaHu3MoB. [locTaHOBKaA 3aa4ll U METOIbI
pemenus [13].

OnTtuMu3alMoHHbIE METOAbLI CHUHTE3a MexaHu3MoB. IlocraHoBka 3amauw,
OCHOBHBIE€ METOJIbI onTuMM3anui [13].

['eomeTpuyeckue MeTOABl CHUHTE3a PBIYAKHBIX MeXaHU3MOB. CBeneHUs u3
KMHEeMaTuueckoil reoMerpuud. CHHTE3 YETBIPEX3BEHUKA IO JBYM IOJIOKECHUSIM
BEAYILIETO U BEAOMOIO 3BEHBEB C YUETOM YIJIOB Tiepenaun [13].

Pacuer MexaHM3MOB Ha TOYHOCTh
OCHOBHbBIE MOHSTUS U OINPEIEICHUS] TEOPUH TOYHOCTH MEXAHU3MOB [1, 24].
3aBUCUMOCTh OIIMOKH TOJIOKEHHUSI OT MEPBUYHBIX OMIMOOK. AHAIUTUYECKHN METO]
pacdera ommOOK mosokeHus. ['paduueckuii MeTO] pacueTa OIMOOK TMOJIOKECHHUS
[24]. Ompenenenue oOMMOOK TIOJOXKEHHS C YYETOM 3aKOHOB pacrpeereHus
MIEPBUYHBIX.OMHUOO0K [24].

Kosiebanusi MexaHUYECKUX CUCTEM

IMapmonuveckne cBOOOAHBIE KOJEOAHUS OJHOMACCOBOM M MHOTOMACCOBOM
cucteMm. OmpenesieHHe HU3IIMX YacTOT COOCTBEHHBIX KOJICOAHMM IJII CHUCTEM C
pacnpeqieieHHbIMUA TTapaMeTpaMu. BbIHYXJIeHHBIE KoOJICOaHMs OJJHOMAacCOBOM U
MHOToMaccoBou cucteM [1, 14].

KpyTtunbhbie 1 nonepeyHblie koyie0aHus BajioB MaiuH [15].

OKCneprUMEHTAIbHBIE METOJABl HWCCJENOBaHMS BUOpammii wmammH [16].
OcHOBHBIE TapaMeTphl BUOpAIii U IITyMa MalllyH.

Meronpl GopbObI ¢ BuOparusiMu d37eMeHTOB MammH [1, 14]. TlpuHiun
nercTBUs aeMIrpepoB. PacueTbl akTMBHOM W IMACCHBHON BHOPOHM3OJSAIIMH. METOIbI
ypaBHOBeNIMBaHKUs MexaHu3Mos [l, 14].




OcoOeHHoCTH pacueTa CTaHWH U (yHJAMEHTOB MAIlIMH Ha BUOPOYCTOWYMBOCTD

[1].

Pacuer 3BeHbEB MEXaHU3MOB
DNeMEeHThl KOHCTPYKIIMM 3BEHHEB M KHHEMATHYECKUX TMap PHIYAKHBIX
MEXaHU3MOB, IPUMEHsIEMbIe MaTepuaibl. PacueTsl HU3MIMX KUHEMATHYECKUX TMap Ha
yAEeIbHOE JaBiicHue U HarpeB [24, 15]. Pacuersl BBICIIMX KMHEMaTUYECKUX Tap Ha
KOHTaKTHYIO MPOYHOCTH [17].
PacueTsl 3BeHbEB MEXAHU3MOB Ha MPOYHOCTH U )KECTKOCTH [24, 15].

OCHOBBI aBTOMAaTU3UPOBAHHOTO MTPOCKTUPOBAHMUSI MAIIIUH U arperaTroB

[Ipeanocbulkn aBTOMATH3aUMU MPOEKTHBIX paboT. Ctpyktypa CAIIP, BHIBI
obecnieueHus, moacucteMsl [18, 19].

Oo6mue ceenenust 00 IBM, ucnons3zyembix B CAIIP, ocHOBHbIE TEXHUUYECKHE
napameTpsl, kiaccudukanus OBM, pexxumbl paOOThl BBIYUCIUTEIBHBIX CPENICTB.
[lepudepuitnpie  ycTpoiictBa DOBM, BHEIIHHE 3allOMHUHAIONIME  yCTPOMCTBA,
yCTpOMCTBa BBOJIa U BeIBOAa nHpopmarmu [19, 20].

YcrpoiicTBa onepaTuBHOM cBsi3M yesnoBeka ¢ OBM. Jlucmen [19, 20].

Marematuyeckue MoOJENH, TpeOOBaHUS K MATEMaTUYECKUM MOJENSIM, HX
kinaccuduxanms [18, 19].

[Ipumepbl  peamm3anmyM  MAT€MAaTUYECKUX  MOJENIEWM  MAIllWH  JIETKON
MPOMBINJICHHOCTH. MaremMaTu4eckrue MoJIeIdi KHUHEMAaTUYeCKOTO U CHUJIOBOTO
aHaJaM3a MEXaHW3MOB MAIIIMH JIETKOW NMPOMBINUIEHHOCTH M UX peanu3anus Ha OBM

[19].

MeTobl SKCIEPUMEHTAIBHBIX UCCIEIOBAHUN

MareMatuyeckue KOHLENUUU TEOPUM IUIAHUPOBAHUS HKCIEPUMEHTA.
®dakTopbl, KpUTEpUHU ONTUMHU3AIMH, WX BBIOOp U omnpenencHue. JIuHeWHbIe
MaTeMaTUYECKHE MOJIENH U UX uHTepnpeTanusa. OnTuMU3alrs CUCTEM JIMHEHHBIX
MOJIMHOMHBIX ypaBHeHUH [21].

Henunelinble MaTemaTruecKue MOAENU U UX UHTEpHpeTauns. Kpurepuun
JIOCTOBEPHOCTH Y 3HAYUMOCTH [21].

MeTtonabl U3MEPEHUS U PETUCTPALIMU: NIEPEMEIICHUN, CKOPOCTEN U YCKOPEHHM
3BEHbEB; CWJI, MOMEHTOB U YIEIbHBIX JaBJeHUN; aedopmanuii 3BEHBEB W
HaIpsHKEHUI B HUX; TEMIIEpATypbl, COEKTPOB KojeOanuil u myma [16, 22]. AHanus
pe3yibTaTOB  AKCIEPUMEHTAJBHBIX  HcchenoBaHuil. (O0paboTka  pe3yiabTaToB
MCCIIEOBAHUM METOJIAaMH TAPMOHHYECKOTO aHajiu3a, MaTEMAaTHYECKOM CTAaTUCTHKH,
TEOpUU BeposiTHOCTEN [21].

CocTosiHuEe M HalpaBJICHHS Pa3BUTH KOHCTPYKIIMN MAaIllH U arperaTton
(110 OTpaciIsIM JIETKOU MPOMBIIIIEHHOCTH )
XapakTepuCTUKa BbITYCKAEMbIX MAIIIMH U arperatoB. HayuHble 1 TEXHUYECKHE
poOJIeMBI, CTOSIIHE TIepe] MauHocTpoeHneM. OCHOBHBIC HAIIpaBJICHUS Pa3BUTHS
KOHCTPYKIIMU MAIlIMH U arperaTos.
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