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Mexanuambi napannenbHou CTPYKTYPbl B MAlWMHOCTPOEHUN

B.B.Bywyes, U.I. Xonbuwes

B nocaentee Bpevs B 003ACTIH MAUTHTHOCTPOE H It
DACHIMPACTCS NPHMEHEHIC MCXAHN3MOB FAPWLTE -
HOM CTPYKTYPSI [ 1t Ap.], 8 4acTHOCTH IEKCAOA0H.

Tuniunbtit rexcation (pue. 1) Bbinoaucu Ha 6ase
WECTH MEXATPOHHbBIN TCACCKOIHUECKHN VCTPOiicTy
NOCTYMATENABHOTO NePEMSLLeHHA, IIPENCTABASIOUINN
coboft wapHKoBble BuHTOBnie repenatn (LB,
A M3MEHEHHA HN AAMHDLL CIVAAT PerviiupyeMbic
NEKTPONPHBOABL, KOHTPOSMEL 33 BeAUHHOIT riepeme-
WEHMA  OCYLUECTBANETCH  HATHHRAMM  [TOAOKCHHs
OIHHM KOHLOM TE12CKOTTMYRCKOC VCTPOHCTBO Hiap-
HIPHO COCAMHEHO ¢ OCHOBaHWeMm [ (HitkHel naar-
bopMoli}, a APYLIM  (TAKKE MApHHMPHO) — ¢
NOABHAKHON BepxHeil raatdopyolt 3. Ha Kotopoil
PacroNo)eH HCoIHNTe BB oprav (MO) (tanpii-
Mep, HHCTPYMEHTLIbHIS 1UTH M3MEPHTCAbHAS FOA0B-
Ka), HCMBITYeMas 12Talb d T.. Tlepemeras BUMHTb
N0 fIpOrpaMMe Ha DasiHUHYIO BeNWdUHy (hy. /M, I
Iy hs, he), MOXHO yopasists noroxkennem MO no
uiecTd KoopanHatan (X, ¥, Z, . o).

YKakeM OCHOBHbIC OCOBGEHHOCTH TAKOTG MeNa-
HiH3Ma,

1. Tpu manoit racce noasmxHoro HO obecneun-
BAKOTCA BHICOKHE CKOPOCTb [IepeMcilenitilt (1o
100 M/Mun) U yckopenue (10 50 vyc?).

2. MexaHHM3NM OT.THYAETCA BBICOKOH KECTKOCThI),
yto  ofiycaosneHo  pabdoToff  TEIeCKOMMYECKOTo
VCTPOMCTBA HA PACTAKEHUE-CKATHE U PABHOMEDHbIM
pacHpeIeiteHHeM YCHAWA 10 BCCH CTPYKTYpe.

It

Puc.1. Cxema hexa-
HHIMA DApPWiINeib-
HOIT CTPYRTVPEI
T TCRCAnoan

N

3 TeoMeTpHUCCRA CHMMETPHS, a4 TARKKE ROS-
MOKHOCTL KOWTPOISE M KOMICHCAMIN Aedopatatiing
GAATONAPA  HATHUIH  HHOOPMAULIOHHON  CHCTCMRI
FO3BOIHOT JHAMUTCINHO (10 5 pas) NOBLICHTE TOY-
HOCTL OGPABOTKI 10 CPABHEHHIO ¢ TOUHOCTLIO, 110~
CcTHraeMoii B 0OpadaThiBRIOUINX YerpoiicTBax (Ha-
ApHMEp. CTAHKAN) K1AcCHYeckoii CTPYKTYpbLL (B
CpeaHeM  TOMHOCTH 0B6paboTKI HA MAWTHAX THITA
TENCANOIA COCTABAACT HECKONLKO MUKPOMETPOB).

4. IpocTast MOAYALHASA KOHCTPYKLIHS, BHINIOIHEH -
nas Ha eXHHOM Base (CTAaHAapTHBIE 3MEMEHTEN KOHCT-
pykumu — BT, wapHupel, WTOKH, NpUBOAbLI, JaT-
yiKH, 1aThopaMsl i T.0.), YAPOWACT 1IPOH3BOACTBEO
1t obecneduBaet MHGKVIO M OBICTPYIO PeakUHIo H3ro-
TOBUTEIA HA TPEOOBAHHS 3aKA3UHKA.

3. Passutan HHGOPMALUKOHHAA CHCTEMA [103BOSIS-
eT peasi30BaTh PA31MHHbIE JHATHOCTHYECKHE PYHK-
tiit. Kposme TOro. NOsBAsiOTC ACNOAHUTENLHDIE
KOHCTPYKTHBHbIE BOIMOXHOCTH, B 4aCTHOCTH CMEHbI
WHCTPYMEHTA 6€3 CreliaibHOr0 YeTPOIicTsa, TONbKO
B pe3ynbrare nepemeteHns HO.

MexaHH3MBl HApALIeNbHON CTPYKTYPBl HOSABH-
auce B 40-e rr. Tak, ussecten  [2] MeXaHU3M THNA
rexcanoaa (puc.2, a), noctpoertptit Faypom (Go-
ugh) 8 1947 r. OH no3Bostn GHKCHPOBATL H OPHEH -
THUPOBATH MOABHAHVIO 11AaTOPMY B LIS/IHX NPOBEPKU
GYHKUMOHHPOBAHIA  MHEBMATHYECKOH  CHCTEMBbIL,
B 60-e rr. ctanu pacrpoCTPaHsThca aBHALMOMHbBLE
TpeHaxepbl (puc. 2, §) Ha Ga3e MexaHiu3IMa napaiiie-
AbHOM CTPYKTYPbI -~ TaK HA3biBaeMOi MaaTopMbl
Cricapra.

B HacTosulee Bpess MAUMHbBL Ha Da3e MEXAHU3-
MOB MAPAIACAbHON CTPYKTYDPE! NPUMEHAIOTCH B pad-
SHUHBIX O0NACTHX B KA4CCTBE BHODALLHOHHBIX CTEH-
[OB, TPEHAKEPOB, HIMCPHTENLHBIY KOMITICKCOB, PO-
00TOB, NOIMUMOHUPVIONINX YCTPOHCTB, MAHMITYIIs~
TOPOB M MHKDOMAHUIYIATOPOR, METLTNOPEKYLErD
0BopyaoBaHHs.

OOBLEKTAMH AHHIMHUECKHX MCTbITaHI, [IpoBO-
AMAMBIX HA BUBPALIHOHHOM CTCHAC. MOTYT ObiTh pas-
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Moexain v

SHHE UHBIE YCTPOHCTRA OT ABTOMOOMABHLIN JBHIHTCAC]
(M PH BLICOKOI HACTOTE ROZOVKAAEMBIX 1 CTCILIC KO
neGaniti) 20 aBTOMOBHICH B LEAOM (NP Manoit wie-
ToTe). HactoTa, astmanryaa KoaeGaniit it yrod na-
KJLONHA IATGOPMBL ¢ HCMBITYEMbIM H3TLTHCM AOIVT
pPeryaupoBaTLCst B WHPOKIN apeaeiax. KecrkocTn
KO HCTPYKUMIt CTCHAD HOAGHPAIOT TakHM 00pasoN,
4TOGB COOCTBEHHAA YACTOTA CTEHAA HC COBNATLIG C
paGouHMIt HACTOTAMI H3YYAeMOro 0GbeKTa.

TpeHaxepsl HCHOIBIVIOT B MCCIEIOBATCILCKHX
UEHTPAX [ HMUTAUHH DA3AMUHBIX VCAOBHY, 1Ha-
0P KMMEP 1108Ta CAMOTETA I KOCMMYECKOTD kopib-
N3 NpH 2TOM OTPabaThiBAIOTCH HABBIKH YOPARICH IS,
Ha ni1ardopme YeTaHaBTHBAIOT pasaiyHble Ve rpoii-
CTBa KabuHy NMUAOTA. IPHEOPH! KHIHEOBCTTEUTHH A
H T.IL. TO2TOMY Pa3Mephl MIaTQOPAb! MOV J10CT -
TaTh HECKOIbKUX IECATKOR MeTpoB, Mssenerrie vr-
JIOBOTO  [TOACKEHHS  [11aTHOPMBI OCVILECTRINCTCH
BPYUHYIO C MYABTA VIIpaBAeHHA.

Msvenenue B npocTpancTse nonoxenis odpada-
THIBAEMBIX WK MIMEPAEMBIX KOPITYCHBIX (IeTA IS 803~
MOZKHO Ha MO3HUMOHHPYIOWIHX YCTPOHCTBAX (Piic.3).

Iprt HCROAL3OBAHNK MeXaHH3MA TeKCATIO L s
H3NEPEHMS PASMCPOR I IOTPRUHOCTEN leTaltell 110-
JIOKEHHE NAATPOPMBl C HIMEPHUTEAbHBIM VCTPOHCT-

Puc.3. Howmumsompyi;
POHCTBO ¢ KOPHYLHGLE i

BOM (PHC AL @) KOHTPOIMPYCTCS 1a3epHBING ttrepdie -
POMCIPOAL DAALOAAPH HCMY  HOIPCHIBOCTE H3ACPe -
HISE COCTARIHCT HCCKOILKO MIKPOMETPOB. Ny -
SSPOP (e, 6) CIyRIT LI 0CBODOAICTIHY HeA0Re -
KL OT BsRetbix Harpysok. [To Koaatie oneparopa
HAATQOPMA MATHIYASTOPA HOMBOAHTCH K OOLCRTY.
WXBITBIBACT CPO CHEHHMLTBHBIM YCTPOHCTROM i 110-
PEMCHGICT 1O TPEOVEMOT TPAeKTOPHI.

&)
Pue.4. Konrpoabho-u3sMepuTeabHBIH MeXaHKIM (a)
H MaHHTYIATOP (6)

KomiloHenTsl MeXanu3MoB napaiienbnoii cTpyk-
TYpbt. B OCHOBE PacCMaTpHBAEMBIX MEXAHW3MOB Je-
AWT TeIECKOMMYECKAst ITAHTA C 3aKPEILIeHHBIMI Ha
€¢ KOHUAX ChepryecKuMU (PHC.S, @) WK KapiaHHbi-
Mit (KpecToBpIMH) (puc. 5, ¢) wapuupavu. Wranrs

Pic. 5. Chepracerisit (a) v xapaainais (6) wapip
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COCTARIOT COBOKYIHHOCTH HCCYHUIN WICMCHTOR, Pa-
DOTAIOTNAN  HAPMICIBHO 1 OUPABYIOIIX  (pepmen-
HYH0 KOHCTPYRIHK. HCHOomLayior mradin ¢ spaniaio-
nuvcs (pHe. 6, @) 1oHeBpRHLBONIMEH (pic. 0, &)
HEFOKOM, 3 TAKAKC HITAHTH HOCTOS A0 UTRHLI € 10-
NOAHUTCABLHLIM MEXAHHIMOM HX 10CPCABIDKCNHL,

Puc.6. UTavrn ¢ spantonssmes (o)
11 HCBPALIAIOWMMCH (0 IWTOKOM

st H3MEHCHHA LTHHB!L IUTAHT IPHMCHAIOT He-
peaasi siur—raiika (vawe seero UIBIL) it dpux-
itoHNbie  nepeadaun  [npH ueloasinx  (OKoI0
100 H) ycunnsx Ha WiTaHre 1 BbICOKOH (10 | MKM)
TOUHOCTH HEPEMEUICHHI, HAHPHUMCD B KOHTPOIbL-
HO-ISMePHTEABHBIX  MaunHax].  Tipunummiaasio
BO3MOKHO HCIOIB3OBATH U JIPYIHE TAIOBLIC YCTPOIt-
CTBA, B YACTHOCTH NOPUIHCBOTO THILL C NHCBMO-
W THAPONMPHBOAOM, @ TAKXKC JTHEHHbBIC 2/2KTPO-
HPHBOADE.

Ans aHanM3a KMHEeMATHUECKON CTPYKTYPBI pac-
CMATPHBACMbIX MEXAHU3MOB HCIIOIb3YEM QOPMYIY
Comosa--Maasiesa [3], coriacHo KOTopoH o6-
1ee 9uc10 A crenelell MOIBMAKHOCTH KHHEMaTH-
YECKOI CTPYKTYPBl OTHOCHTC ILHO HENMOABHXHOTO
3BeHa (OCHOBAHHUA) OTIpeAeISeTCa CIEAYIOLHUM 0b-
pazoM.

g npocTpaHCcTBe HHOM KMHSMATHYECKON CTPYK-
TYpbl

H=6(k ~1)-5p, ~4py ~3py ~2py - ps; (
IUIH [UTOCKOH KMHEMATHYECKON CTPYKTYDbI

H =3k-1)-2p - py, (2)
riae kA — ofuiee MMCIO 3BeHbeB KHHEMATUHECKOW
HETIH; p; — YHCAO KMHeMAaTHYCCKUX TTap ¢ / CTeTeH A~
MH TTO3BHKHOCTH (/ :ﬁ).

TakuMi KHHEMATHYECKHMH f1apasit siBJIAITCH:
1) chepuyecknit wapHup (cM. puc.S, a) ¢ Tpems
(i = 3) cTenecHAMM NOABHKHOCTI {BPAIUEHHC BOKPYT
oce X , ¥ u Z); 2) Kapaanublil 1napHup (oM.
pHC.3. G) ¢ aByms (7= 2) cTenersivig NOJIBHKHOCTH
(BpaieHie BOKPYr oceit X'y V): 3) coemuenie -
JUHAPE W OITOKE (CM. pUC.0, @) ¢ apvss (1 = 2) ¢Te-

NCHAMIE TOABIKHOCTIE (OCCHOLC TIEPCMCICHIE BAOIh
OCH X 1 BPANICHIC HITOKA OTHOCHTC.ILIO DTOI och);
) COCIHCHHE IHUTHECE H INTOKR CO HITONKON (CM,
PHC, 6, 0) ¢ oA (1 = 1) CTCACHLIO NOMBIAIIOCTH
(HCPEMCHICHHE THTOKA B1045 ocn )

Tlocac semitcacumst 1 neolxomiso nposepittn,
CIeHeHb HENOABIDKHOCTH M KHHCMA THICCROIT CPpyh-
TYPBl PH YCAOBHIL, 4TO BCC BCAVHUES CGIKTHBHBIC)
SHCHBA HEHOARIDKHLE TTON BeAVHIINMH GyeM HOHI-
MATL TAKME 3BEHBS. 3AKOHLL ABHACIHIT KOTOPLIN 52
AaHbE (CM. B pHC. 1 OBODILCHELIE KOOPIHHATL /1),
Iy, o, Tg). BBEHBSL, 3AKOHBL JIBIKCHIS KOTOPLIN 01~
HO3HAYHO ONPEASIHIOTCH 3UKOHAMN JIBIUKCIHA BCAY
IHX 3BEHLEB, OYACM HABIBATL BCAOMBIME {(TIICCHE-
HBIMU) (CM. Ha pHC. ] KOOPAHHATB HOZHIHOHIIPOBY-
nust X, Y, Z, o, . v). Toria 115 npocypancTee o
KHHEMATHUEC KON CTPYKTY LI

H' =6k k" ~1)=5(p, = p) — 4 py - p) -

=30py = p3Y~2ps - piY-ps - P (3)
215 MIOCKOH KHHEMATHHCCKON CTPYVKIN Db
H =3k -k =D =2(p, - p})—~(py = p5). 4

riae A — YMCHO AKTHBHLIN 3BCHBER KItHCMATHUCCKON
HeTH; p'j— YUCI0 aKTHBHLIX KHHCMATHUYCCKHN T1ap ¢
[ CTeMeHAMM MOABIXHOCTH.

Ha ocHose pacyeta 1o dopmyan (1) — (4) ornpe-
2EARIOT CAeayioiee: ecan H' > 0, To MUXaHN3M Hewe-
ctkuit; e H' <0, 1o 1se0TCs H3OLITOHBIC MeXa-
HUYECKHE CBA3M ¥ CTPYKTVPY CJeAVeT H3MEHWTD TaK
41oOB! cobnoawiock yeaosue H'= (.

TIpoaBaTH3UPYEM PasIHUHbIE COMCI A WTAHY ¢
wapHupaMu (puc.7).

Puc.7, a: bopmyna cxemu 0~ BH, - K, - 1, -
~K, ~IT; oHa comepxut ocHoBamite ({). Beayiiee
Harpapafollee YCTPOHCTBO €  OIHOM  CTEMEHBIO
NOABMKHOCTH (BH|), KPeCTOBLIH WADHHD € ABYM»
CTEMEHsIMH  TOABMKHOCTH  (Kh).  BPAlLAKOULYIOCH
WTaHTY C OMHOM CTeneHblo NoiBKAHOCTH (L))
AOCTOAHHOH JUJIMHBL. BTOPOH KpECTOuBIT iapHup
(Ky) v naardopmy ({7).

Puc.7, & dopmyaa exersnt 0 — Ky - Blll, - Ky = 11:
OHA COAEPXUT BEIYLIYIO UITAHTY € LTHHIPHUCCKHM
LWITOKOM C ABYMA CTereHsMu Hoasuxiioct (BI/-).
KOTODAsi COBEPLUAET {TOCTVIIATCILHOC JHILKCHIC b
c3obo1HOE  BpaluaTeIbHOC IBMACHMC BOKPYI QCHt
HTAHrH; OBO3HAUCHHA OCTAUTLHLIX DICMEHTOL O\,
BLIIC.
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Pie. 7. 6 oxesa ¢ dopayasoit O - Bil, - K. - 1
- Ay = [T COmEPRIT BEIVUIES HOBOPOTHOC YCTPOIICT-
BO ¢ OAHON CTEHCHBIO HOABIEAHOCTH (B/1)).

Pue 7, e dopasyia 0- BH, - K, ~Cy = 1 cxeaa
OTIMHASTCH  HATIeM  chepHIeCKOro apiupa ¢
TPEMH CTCHCHAMI TOABILKHOCTH (C1) 1 MMEeT Bejly-
BICC HATPABILIOUICE YCTPOHCTBO ¢ OAHCH CTCHCHBIO
NOABKHOCTH (BH[) W ITaNry HOCTOAHHOIN “Ulib!,

Pic.7. & dopmyaa 0 - Ky ~ BUI | ~C4 ~ /1 cxema
COICPKHT BEAYILYIO WUTAHIY ¢ ORHOH CTeHeHbIO no-
ABWAHOCTH (BHI), peiiv3veMolt nocTviareibibiy
ABICKEHHCM [HTOKA (KAK. HAUPHMED. B HIHIEBOM
COCIHHTHMI).

Puc.7, e popsyaa ¢ - BIT; — Ky —Cy -~ J7: cxema
COASPXKHT Beayliee NOBOPOTHOE YCTpoitcTso (BIT) ¢
0BO# CTENEHbIO MOABICKHOCTH M WITAHTY 1OCTOSH-
HOIt ZAMHLL

Puc.7, »e: dopsyna 0 — BH, ~Cy ~ K, - 1T cxe-
Md  XaPaKTepU3YeTCs  BCAVUIHM  HATIDABISIOLM
YCTPOHCTBOM € OJHOIl CTEMEHbIO  ITOABICKHOCTH
(BH).

Puc.7, 5 dopay
0-Cy~BlUl, ~Ky~11:
MAfeSTCA BeAYLIas LITaHra ¢
01HOR CTENeHbI MOARIIK-
Hocti (BII), wTok cosep-
1aeT MOCTyNareAsHoe I8H-
KeHie,

Puc.7, w  dopyyia
0BT, -Cy~K,y~11:
CXeMa  COACPHMT Belviice
[TOBOPOTHOE VCTPOUCTRO ¢
OIHOH CTCMEHBIO MOLHIIAK-
Hocrtu (811).

Bee MaBecTHLIE MeXakik -
MEI NAPAIIEABHON CYPYKTY-
PLi HOCTPOCHLI Ha OCHOBE
POCCMUTPCHHBIX CONCTAH I

Puc. 7. Pasan-
HbiC NOUSTARI
AN ¢ nphe-
pasm

THTAHE B HEPHNIPOB, HélﬂpHMCD, KHHCMATHUCCKAA
HCHB BITAHK MeT1000pabatuiBalomero odopyoi-
i (puc.8, a) dupanl  Hexel (CHIA) nocrpoctia no
dopyyvae 0 -Cy - Blll | - K4 - IT; TexHomordeckitii
mo/avab AO3T “Jamuk ™ (r.CaparoB) {4] cooteTcTny-
et dopmyie 0- Ky, -Blf | ~Cy -, a cranok
(pHe.8, 6) PpayurodepoBckoro nHeTHTYTA (Tepaa-
wust) — dopmyae 0 - Ky ~ Bl — Ky - 1T, Otanuu-
TCALHOR OCODEHHOCTBIO 060PYaOBaHIIN 110 piC.8
$BASCTCH TO, YTO WTAHFH 3aKPENAeHbl Ha BepXHeii
naaropme; No3ToMy 06pabaThiBacMat 3a0TOBK
WA H3MEPSICMAS AeTadb HAXOAUTCA NOA Hedl.

B MexaHit3max, MOKa3aHHbBIX Ha puc.8, &k =14:
K=6,p =6.py=06:py=06,p =6 p=0;p;=0:
Toraa cornactio dopymynam (1) u (3)

H=6(04~1)~-56-4.6-3.6=6

H =6.(14-6-1)~5(6-6)-4.6-3.6=0.

HM3BeCTHB! TAKKE MEXAHM3MBL C MEHbLIIHUM YHC-
JIOM UITAHT, HAMpHMEP C TPEMA — TakK Ha3blBAEMLIC

RO A

6/

Puc.8. Pasnonitioetis rekeanionon

o
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Tpunosnl TakoI Mexanast (e, 9. paspadorai-
pintit hrpatoit Neos Robotics (Hsetutst), npeaiasia
WCH LT CHATHSE 3AYCCHIEE ¢ HOMHITICRBIN ACTXICH.
Passtepnt padoteit 3omut SOE00x400 sa: radapur
3500433005000 A macea 740 Ctpykiypa ke
MOATHICCROR HEHR QAHO06 ITAHTY COOYHCTCTBYCT

puc.7, 0.

Puc.9. Mexanuast  napaiieablolt CIPYKTYPEl TG TPIOsd

Mexani3M THIA TPUNOA COCTOMT H3 TPEN CHM-
METPUYHO YCTAHOBICHHBIX LWITAHI, CBA3RHHBIX LHap-
ipHo oaniM koruom ¢ MO, a apyrium — ¢ ociioBa-
HieM. DTH LITAHTH paboTaloT Ha PACTAXEHHE-CHKAa-
rie. JONOIHUTEBHAS LUTAHTA, PACMOAOXKCHHAS B
UeHTpe, BoCTpuHMMaeT u3ribHeie gedopmatint ot
HHCTPYMEHTATBHOI TOJOBKM, 1T03TOMY OHa l1MeeT
CYUICCTREHHO BOIbIIME PA3MEPLI O CPABHEHHIO C
apyruast wradrasi. das tprnoaa £ = 90 K = 3
pEdp = p=3pp=30py =05 py =0

H=609-1)-54-4.4-3.3=3;

H =6(9-3-1)-5(4-3)~-4.4-3.3=0.

Mexanuassl Tina “aeasta’” (puc. [0) npeacrasns-
0T COOOM 3aMKHYTYIO KHHEMATHYECKYIO Lenb. CO-
CTOALLYIO H3 1UECTH WTAHT MOCTOAHHOR UIHHDL. pac-
MOJOKEHHBIX MOMAPHO-TAPLLIEIbHO U COCAMHEH-
HLIX LIAPHUPHO OIHHM KOHIIOM ¢ IaTdhopMoi, He-
CYIIEIT MHCTPYMEHT, & APYTHA — C BEIYLUAM HATIPaB-
asots yerpodtereos {ea puc 1, a; dopvyna
0-BH, - Ky - HIy - Ky = 1T) 1111 ¢ BEAVILIMM H1OBO-
POTHBIE  veTpodeTsoM (e puc.i0. & dopmyaa
O-BIT Ky~ -K,- 1), B oboux civuasux
1TApLE BITAHE OOPAIVIOT HAPATICTOTPAMMHUYI) KOHCT-
pyvkuuo. pi nocrynateiasHosm (M. iy, . iy Ha

i,

Pue. 10, Mexahitsub: 0apauILHON STPYRTVDB! THi " IeabTa’

puc. 10, @) it ppawareasHoM (CM. ©y, @y, @3 Ha
prc. 10, 6} NepeMelicHMI 3TCMEHTOB MEeXaHMIMA
aropya COREPIIALT HAPAL1CTbHO-TTOCTYNATE 1h-
HOC ABIDKCHIE,

Ha Gaze Mexamiaaa, rokasattioro Ha puc. 10, a.
dupaoit Renault Automation (@pasinea) cosiar
craHok Moa. Urane SXU npeana3HaueHHbIR A1 06-
paboTEH 16 OTBCPCTHH B KOPTLCe ABTOMODILABHOIC
apdrarets.  Passiepsr paboueR 30#bI CTAHK:
630x630x630 sv: rabaput 4000<2000x2600 Mm.

O60pyI0BAHHE Hu BA3C MENAHHIMI. TOKA3AHHOIO
Ha puc. 10. g, paspatorano upsoit ARTA (Hseiiua-
PHA) U NPEIHAZHAYCHO B OCHOBHOM 18 BbICTPOro
CKAAMPOBAHIS 1eTAICH B HAKONUTCI4X aBTOMATIt-
YeckuY THHIH. Passepnt padoue zoHbl 600 x 600 -
<160 mar rabaput 880 « 880 « 1430 s,

Iast vexanndsos THHA “aelbta’ A= [l k= 3
nm=3p=06p:=6 p =3

H=6(1-1-53 4.6-2

H =6-(J1 -3-1;-3(3-3-4.-6-3-6=0.

OUeBHIHO. 470 NTOTPCOHOCTE B GOOPVIOBMIHK 141
B30 MEXAHMIMOR NAPALICTLHOH CTPYKTYPLL CVINECT -
BYCT 8 FICPBYIO 0GCPeIL TaM. e rpedyeres nost -
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HICTHEDBL TOTHOCTD, BRCOKIS  HPOHBBOA I IbHOC P,
BEHIOTHCHIC CHOXHBIN IBHTATCALILI v, a
TR OBICTPas PEakiiist H3IOTORITEAS it IpedoRn-
IEESTRUIN

B HACTOANRC BPEMsI PACCMOTPEHHOC 000pY 10
M NAPAKTCPIFIYCTCS H3JIHUIHE IWHPORKHMAM CHORTPOM
KOHCIPYKTHBILIX Henoanetit. [potece ero poek-
THPOBAHH BAZUPYETCs MABHBIM 0BPA3OM i OlibITe
WonuTyuLHi paspaboriikos. basa suaniic v oroit
O02ACTH OTCYTCTHYET, TRAAHLGIH NPOCKTHPOBAIHS 11
pacueTa eite He coOpMUPOBATICL. B cuusi ¢ iy
LE1eCO00PI3HO NPOBECTH HCCASROBANMSA B Dile Ha-
NPABICHHAT  YCTAHOBUTD  NAPAMETPb,  KOTOPLIMI

ONPEICIICTCH KOUCTPYKIL MCNTHIMA HAPDWILAC!L-
HOI CTPYRTYPBL, BHIPAGOTATL KPHTCPHIE OICUKH KO-
CTPVKINIH BLISBHTL 1IEPCXOL OT PRCUCTOR K KOHCT-
PYKTHBHBIAL H3MCHCHISM,
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Tpobnembi rubkocTy u NPoN3BOANTENLHOCTH CTaHKOB ¢ YITY
B YC/I0BUAX MHOIOHOMEHKNATYPHOro rnpon3BoACTBa

10.W.Kyntbiues

OnHa 13 OCHOBHBIX NPOGACA MHOTOHOMEHKAATYP-
HOTO APOU3BOACTBA COCTOMT B TOM, YTO C [TOBbILIEH It~
€M VPOBHS aBTOMATU3aUMH ODODPYAOBAHUA CyllecT-
BEHHO CHMXAETCA ero rubkocts (puc.l), npuyem uH-
TEHCUBHOCTb €€ CHHXEHISA BO3PACTACT ¢ YBEIHYEHI -
ent yicna N netaneonepauuii. Fubrocts Kak uHrerpa-
JIbHbIA [OKA3aTenb HAZEXKHOCTH NPOM3BOACTBEHHOM
cucrempt {1}, B wacthoctu [TIC, paccyuTsiBaioT fo
bopmyne I' = PP, Py 13e Py, P Py — sepoatHocTs
paborsl o6opy.rosanus [TIC 6e3 0TKa308 Mo Texsuue-
CKHM (HEUCTIPABHOCTB). TEXHONOrHYECKHM (ITepeHa-
JIAKa) M OPTaHM3aLMOHHbIM [TPHYMHAM COOTBETCT-
BEHHO.

YpoBeHb aBTOMATU3ALMI MHOPOHOMEHKIATYPHO-
TO TIPOW3BOACTBA

(I
A= ‘_‘SL,a,J/ L=%1a,
il .

(¥

rae L, — TpVilOeMKOCTb /-i aBTOMATHIUPOBAHHOM
O1Tepaunm; / — 4ncio aBTOMATUIUPOBAHHbIX OTlepa-
HUHA & TIPOU3BOICTBEHHOM npoluecce; L — obuias
TP VIOEMKOCTL IPOU3BOACTBEHHOFO Npouecca; /; =
= L /L — oTHOCUTenbHAH TPYAOEMKOCTL i-if ofe-
DAL @; — CTEICHb JOCTHXEHHS IIaHUpyemoro ad-
(beKTa (MOBBILICHHS NPOMIBOAMTEALHOCTH, YIVYLle-
HMA Ka4eCTBa HPOAYKUMM MIIH YCAOBRIT Tpyad) fio-
CPEACTBOM dBTOMATHIAIMK (-1 onepanuu (g, = 0,

ecnn 3dderT OTCYTCTBYET: a, = 1, ecan sdhdext 10-
CTHTHYT).

IpH  MHOrOKpPUTEPHALHOM OlleHKe ruUb6KOCTH
oGopyaosarus [1 u 2] Tpyaxo onpesesuts obnacTs
NPHMEHEHIT CPEACTB W CHCTeM ABTOMAaTHU3aLlH,
PALMOHATBHBIX C 3KOHOMUUYECKOH TOYKH 3pEHHA.
HcnoabloBaHue MHTErPaNbHOIG MOKa3aTens Ha-
AEKHOCTH B KayecTBe Kputepns rmbKocTH ynpouia-
eT peiieHiie npobiaeMbl i NO3BOARKET C NOMOLLLIO
MaTeMaTHYeCKOrO annapara CpasHuBaTh FMOKOCTb
Pa3/IMYHbIX CTPYKTYP aBTOMAarH3HPOBAHHOIO HpO-
M3BOACTBa HAa PA3HBIX CTAIMAX HX CO3NAaHWA U BHE-

apexus [1].
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Prc. . Cas y ponist A ABTOMATIIBLI MHOTOHOMCHIIATYPHOTO
npomIB0ICTEE ¢ rHbKoCTLH) [ofiopyaonatnst 1 uucaom N actaie-
orepauini

ISSN 0863-7566

OMIEKO DTOT TOKAZATCH NEACCOODPAZHO HCHOb-
SOBITH AUHIL LA VKPYIHEHHBIX PACHCTOR, TAK KaK B
METONHKE ONCHKN PHOKOCTH HE BBLCACHBL (DAKTOPLI,
onpeaesiowne  mdxkoctt TTIC, He packpbisiaeTcst
cua3b TOKOCT cranka ¢ YTV 11 ero sipotano:nren-
HOCTH.

Ha npakTitke onpeaeasiouiiM ROKA3aTe e M 1mo-
KOCTH ABAAETCH CMCHHAS NPOUBBOAHTERBHOCTE O,
KOTOPBT A0JKHY 00LCHEHHBATL BHIIIVCK KOMILICKTOR
aerateit, neobxomamblx Aast cooprit. Tpit yuere pe-
MEHH NePeHAAK 000OpYAOBaAHI

g,

e Iy — WTYMHOES BPEMS: [, -~ [TOATOTOBHTENb-

HO-3AKTHOUHTENIbHOC BPEMSL 4 — YKo Jeraned B

N
naprui: @, =(r,, +1,)  — HUKIOBaA NPON3BOAU-
TEABHOCTD, fy — MAWMHHOC BPEMS, Iy — BCROMOTa-
tenbioe BpeMa; n={1+1,, /(ryu)] — koaddu-

UHEHT rHOKOCTH oBopyNOBaH A,

AHQTU3 3TOW 3aBUCHMOCTH MOKASBIBICT, 4TO Ha
mbrocte oBopyiosannn  Hauboabilee BTUSIHME
OKA3BIBACT TPYAOCMKOCTL €0 HEPeHAIRIKH NpH
nepexoie Ha o6paborky neranefl APYroro Hamme-
HoBaulsA, [Tospile e THOKOCTI (CBI3AHHOE € CO-
KPALIEHHEM BPEMEHH fyy ;) NO3BOARET PEIKO MOBbLI-
cuTh 3PPEKTHBHOCTL 000PYIOBAHINA. MOCKONBKY
OJHOBPEMEHHO BO3PACTAeT €ro NpPOH3BOIMTENb-
HOCTB. DTO OCODEHHO 3aMETHO NPU MAIBIX 3HAME-
HHUAX BpPEMEHM 7,0/ O0PadOTKIt MapTHu AeTanen
(puc. 2) {3 u 4]

uéxocts TTIC 3asucir or rubKocTH Beex ee
3BEHBEB U OCOBEHHO TEXHOIOMHYEeCKOl OCHACTKH. B
HACTOALICE BPeMA HI OIHA CHCTEMA TPAIMLHOHHOM
VCTAHOBOYHO-Kperexoit ocuactki (YCTT. YHIT,
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Puc.2. Japncuvocts Ko ddrhitire T v 1 6KoeTss obopyio-
BINHA OT RPOTOIAHTCILHOCTY {50 1 0OPADOTKI fapTiti 2e-
TATCH 3t BPOMCHIN £,

CPTL YITO, CHIT v oap) ve orscqaey B soaion
sepe TpeBosanusan IT1C, nockoasky crarkn ¢ HITY
HEPCHATDKMBAIOT BPYUHYI.

B Kpy[THOCEPHITHOA [IPOHZBOJACTRE MEPCHA TR
npitcnocobnenuit-ciyrenkos (MC) s I'NMC — oro
cMeHa cneuranbHeiy T1C win cneutanbibiv Hepits-
BOPHLIX NPUCIOCOBACHMIT, B CEPHILIIOM TPOHBKO.L-
CTBe — JaMeHa npicnocotsteHnil na J1C w uepena-
Jaxaka Gasosoit ochacten (CPI. VCI1. VHIL
CHIT), & B MEAKOCSPHIAHOM NPOH3BOACTBE — CO-
34aH1HE KOMIIOHOBOK 13 (IPOCTBIX I ACLIEBbIN HiLld-
NOK 11 YHUBEPCAABHLIN VCTAHOBOMHO-KPeNERHBIX
BAEMEHTOB,

HepoctarkasMu TPRulMOHHOR OCHACTRIN 315~
JAIOTCA H3OBITOUHOCTD KOHCTPYKTHBHBIN 3TEMCH -
TOB, KOTOpbie MOTHOCTHIO HE MCAQILIVIOTCH B
KOHKPETHBIX HAMAIKAX, d TAKKE CTORHOCTL 3t Ho-
Apllasg TPYAOEMKOCTS nepenanaaku (YCIL, CPI).
H36bITOYHOCTS Ba3HPVIOWIMX 3AEMEHTOB BeleT K
CHIDKEHNIO KeCTKoCTH ocHacTkn (MVCI nuGo x
YBERIUNCHHIO  MeTatioemkoctn  (YHIT,  CPII,
CHI), 410 rOBBIMACT ¢€ CAOAHOCTE U TPYIOeM-
KOCTb H3roTOBJEeHMs BA30BbIX AeTalcit npucio-
cobaeHs.

bonbLIOE YUCAO NPOMEARYTOMHBEIX 3AEMEHTOB B
HaMaaKe (CTON — ILIMTa — YFOAbHHK — Daza) cran-
ka ¢ YITY cHUXaeT TOYHOCTL DAIMPOBAKUA 3Ar0TO-
BOK OTHOCUTEJIBHO CTAHOYHOM CHCTEMb! KOOPAHHAT
Ha [IpakTuKe 3TOT HEeNOCTATOK YCTPAHHIOT NyTeM
[TOBLIHIZHIRA TPEBORAH U K TOUHOCTH HITOTOBIEHIY
feTaneit ApHenocodieHus  AMd0 MyTeM HIMepPeHid
yCTaHOBOYHBIX 6a3 3ar0TOBKH H rocaelyouieil Kop-
PEKTHPOBKHM YIIPABIAWOUIEH NIPOTrPaMMbl 110 Pe3Vib-
TATAM H3MEPEHMIT. UTO BEAET K 3HAUMYSIbHBIM 32~
TpaTaM.

[Ipn MCNOAB3OBAHUH TPALMLMOHHBIN NPUCHO-
cobneHHE HOMEHKIATYPa M YMCIIO 3aTOTOBOK, O4HO-
BPEMEHHO 3AKPENIAEMBIX HA CTAHKE, OMPENeIdior-
CA pa3MepaMM M 4YHCIoM Ba3MpYIOUIX OTBEPCTI
Wid 1a30B, pacliofoKkeHHBIX Ha 0a30BOH nmInTE
(CToftKe) MPHCNOCOBICHMA, @ TAKAKe HX MEKHEHT-
POBBLIMI I MEXOCEeBBIMH paccTostHisis, [pu co-
341U YHHBEPCATLHOIO NPUCHOCOBIeHIt HEeis-
DEXKHO VBENTHUHMBACTCH YHCT0 DASUPYIOLLIX DICMEH -
TOB, MTO BEACT K YCIOKHEHUIO MPHCIOCOBICH A,
CHUAEHMIO €r0 KECTKOCTH H POCTY 3dTpaT HA M3r0-
TOBICHHE,
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