ORORUATENLHAR GOPM
FEOCTH MBHAITHBARIBL, KOTOPisE StOReT OLiTh HC1onn-

UM pacHeTa HHTCHCHR-

308aHA Y OIICHKH OXIUIACMOI0 H3HOCA BTYIKH.
HMECT BRI

R 0,25
[(R,,R“)”"‘W/,Smw P )0'51 v

Iy = 0,54 107 (
P | S.H, H,,

PacueTHas cpeanisist HHTCHCHBHOCTD HIHAIUHBA U
BTYARM o= 0,92 - 10-%, norpeniniocts coctanaset 2%.

Henonb3yst noayucHHyo MOIesb, MOKHO PELINTS
3a0a4y IOKAILHOI ONTHAMU3AWH BO/IYUNB [ OTHO-
cutensHo [TKIAC. HekoMbinMit napametpaMit agaset-
ca muoxectso [IKITC oxnoit 13 neraneit yana tpe-
HHA, 3aJaHHBIMH — MHOXECTBO IKCIIYATALMOHHBIX
napaMeTpos conpaxenua, Llesesas Gpyrkuus 3anaer-
Cs1 OTHOLUEHHEM ry [CM. BbipaxeHHe (5)] ans HekoTo-
poro cayvas n3noca. Takim obpasom, B obeM Buae
3a.0a4y ONTHMM3AUHI MOXHO BbIPA3MTh Kak

AP A vom, HBa pras Q) — opt (6)

fipy Habope orpaniueHiil Bui1a min <¢; € < max.

[lpM ONTHMM3ALHK NPEIOXCHHONR MOIENH M3Ha-
[IMBAHWA PELIAETCS OAHA K3 ABYX 3A1a4; MHHUMU3aLUA
LeseBoi (pYHKUHI TIPIt 3AAaHHBIX OrPaHHYEHHAX ANnGo
FIPUBEACHHE €€ K KOHKPETHOMY 3HAUYCHHIO (ONTTHMYMY),
KOTOpoe onpenenserca TpeGoBaHUAMH, npenbARIse-
MBIMI K y3y (CDOK CiyXOhi,
IOTYCTUMOE 3HaueHHe H3ROoCa
aeTanedt u r.0.). B nepsom cay-
yae opt = 0. BO BTOpOM
opt = const. [Tpy 3TOM HCKO-
Masn cosokynHocts  [TKIIC
paccMaTpHBaeTcs Kak BEKTOD
BOCBMHMEDHOTO MPOCTPAHCT-
Ba, KOOPAHHATHI KOTOPOro Co-
OTBETCTBYIOT 3HAYCHUHNM OT-
JEJILHBIX NapamMeTpos.

Ha pucyuke npeacraesieH an-
TOPUTM ONTHMH3AUNH, BbipaGo-
TAHHBI HAa OCHOBE METOIA CiTy-
YaMHbIX HANPABNEHHMH peLUeHis
3044 HEJTMHEHHOTO MPOrpaMmu-
POBaHHA. AJITOPUTM BbIMOTHSET-
CA CJEAYIOLM 05pa3oM.

1. BBOA MCXONHBIX AAHHbBIX,

/\'WODMTM ONTHMH3AUHY
OFTHUCHLIBAIOIMX  MCCHEAYEMOE ywonemi  wsmawnasis
COMpPAKEHUE (3HAYCHHS [1apa- ICTaAM yara Tpelius

MCTPOB SKCIAYaTating, sun HCACBON (I)_\‘IH\HHH. CHC-
Tema orpatimdennit NTKITC), vasuavacsonii o1rvu-
MYM, CTCHIEHb £ TOYMHOCTH DCLUCHHSE.

2. Cayuaithas Touka Qy, VAOBACTBOPSIOILAS Ve~
AOBHIO (6), NMPHHUMACTCH 32 HALAABLHOT TPHOITH -
xenue. [To 3apanHoi B O10Ke [ 3aABUCHMOCTI Bbi-
UHCJIAETCS 3HAMEHHE NCACBOH PVHKUHI B 3TOI
Touke f(Qy).

3. Ecau npu 31oM B Touke Q) AOCTHIACTCA OMTH-
MYM € 3QIAHHOH  TOYHOCTLI), &  HMEHHO
[/(Qp)-opt} < €, TO OHa ABAHETCH TOUKOIT ONTIHMYMA
3271044 TIPU 3aJAHHLIX YCAOBHSX. H BLIYHCACHUS
npekpamatoTes (nepexoa no setsu «Jda» 8 610K 7).

4. B nporuBHOM cnyuace (BeTsb «HeTs) nyTem no-
CAe0BaTeIbHOro nepebopa 8 610Ke 4 OCYUICCTEAR -
€TCA MTOMCK 3NEMEHTAPHOTO (LAroBOro) npHpaiie-
HUA A apryMeHTOB M3 MHOXECTBiI BO3MOXHbIX,
o6ecreYuBAIOLEI0 MAKCHMANbHOE ApHOTIKeHHE
uesesoil GyHKUMH K ONTUMYMY. A HMCHHO, MO Ha-
HANBHOMY TIPHOARXKEHUIO (Jy CTPOUTCH BEKTOP, KO-
OpAMHATLI KOTOPOro ONpeaeiasiorcs Toukoh @) =
= (g + A, Y BBIMHCIAETCA HOBOE 3HAYEHUE LICCBO
byHkuum f(Q)).

5. Ecnu touka Q) He Haxomutes GRIKO K MCKO-
MOH onTUManbHol, T.¢. [f(Jp) —opt | - {f(Q;) - opt| <0
(BeTBb «Hets G10Ka ), To paccMatpusaeTcs cieay-
0MA BapHadT ) (Ghok 4).

6. B npotusHoM caydae (eTsb «[{a») B Gaoke 6
OCYILECTRISETCS MEPeONpedeieHite  NepeMeHHbIX:
F(Qo) = F(Q1); Op= Q) ¥ npoBepAeTCs HA ONTHMAb-
HOCTb HOBas To4ka (y (6nok J). danee peainsyercs
CREAYIOIAs UTEPAUNA LIFOPHTMA.

7. BuiBon Ha mevars pe3ysTaToB pacueTa.

B pesynbTare ONTUMM3auMM MOJENH M3HALLIMBA-
HUSA BTYIKM IS DOCTHXEHWR 33A3HHOTO 3HAYEHMSs
I = 0,98 - 109 nonyyeHst creaytolusie 3HaueHus
MKIIC u 7 (B ckobkax TPUBEAEHb! ONBITHbIE JaH-
Hule): R= 0,16 (0,09) mkm; Ry, = 0,32 (0,28) MKM;
Sp= 0,08 (0,033) smm; Wy=2,5 (8,0) MxmM; Sy =
= 32 (6,4) mm; Hyo = 2900 (2920) Mfla;
1=10,978.107% (0,98 -10-%). TTpu 370M rpaHHLLbI IOy~
cTumbix 3dadeHuH TTKTIC coorsercTayior paccMar-
puBaeMbiM B pabore [4].

Takum 0BpasoM, NpeaIoKeHHas MATEMATHYCCKAS
MOLE/Ib U3HALLMBAHUS ACTANeH Y3108 TPEHUH U Me-
TOAHMKA €€ ONTUMH3ALUHUMN NO3BOAXIOT HE TOILKO Olte-
HUBATH OXMOAEMbIA HIHOC KOHKPETHOIO COMpsXe-
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Hus, 110 1 00ocHoBaHNO HasHavaty ITKITC, tpebye-
MLIE T 0OECHCHCHUS €O NIHOCOCTOHKOCTI,
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OnTummn3auyms KOHCTPYKTUBHBIX MapamMeTpos
obopynoBaHus Tuna rekcanoaa

W.I. Xonbwes, B.B. Bywyes

B nocaeaHee BpeMst B MHPOBOM CTAHKOCTPOEHHH
AKTHBHO PA3BHBAETCH 00OPYAOBAHIE THIA FeKCanoaa,
OCHOBaHHOE Ha NPUHLMHIIE NAPAAALAPHON KHHEMATH-
ueckoii crpykTypst {1]. Ero npumenenue Haubonee
IpPpekTUBHO NpH 06paboTKe U3genui CIOXHOI Gop-
Mbl (HanpuMep, LITaMIIOB), Koraa TpedyeTcs nepeme-
WEHUE HHCTPYMEHTA MO RATH-LIECTH KOOPUHHATAM,

OnTHMHM3aLIMA MapaMeTpoB CTAHKOB-IEKCANo10B
MOXET OCYLUECTBAATLCA NO  PAaIHBIM  KPHTEPHSAM.
Ecny, Hanpumep, paccmaTpHBath ONTUMHM3IALHIO MO
KPHUTEPHIO 3aHMMAEMOM FLTOLAN, TO Heaecoobpa3Ho
BBECTH KOIPPHUMEHT SPPEXTHBHOCTH Kyg, = 51/ Spq.
roe S, = LxB8 — nnouans, COOTBETCTBYIOW@s rabapH-

WICHCTBOBAHH I 0BOPYIOBAHHSI H CBA3AHO, NO-BHAWMO-
MY, € HCTIOABIOBAHMEM KOMIIBIOTEPHOIO MOMNEIHpOBa-
HHA NPH TPOEKTHPOBAHMM M C OATHMHM3ALUHEH KOHCT-
PYKTHBHBIX NapaMeTpoB,

HeobxomMo oTMeTHTh, 4to 06beM  pabodero
NPOCTPAHCTBA TEKCAMOIOB B TEXHUYECKMX XapakTe-
PHUCTHKAX 0003HAaualoT B Buae Kyba, XOTA peanbHO
3TO NPOCTPAHCTBO MMEET CIOXKHYIO KOHHUrypauuio
u ero ofbbem Oonblue, YeM YKa3aHO B MPOCHeKTax.

Anst peiuteHHs 3ana4H ONTHMH3ALUK B JAHHOM
cnyyae +HeobXoAHMO BAPLUPOBATL TEOMETPUYECKHE
MapaMeTpbl 31EMEHTOB KOHCTPYKUHM TeKCamoaa M
010kKeHue NaaThopMbl, HAX0AH MTYyTeEM MOIEAHPO-

Ty ctavka (L U B — ero

OLAMHA W WwupdHa); Spp = ] ] Ioa [abaput B naaste Paa;z‘c‘::rli
=[x b — naolans ceyeHus Harotosureas ! Mozes irotos- ) n gc avcrea, | ©
t | pennn LxB, mm | Sp. M [ NPOCTP: .
paboyero npocrpaHeTsa (/ W | i b, MM
= ¢ b )
b - LIMHA W WKHPHHA). HoaocuGupcmju ESE _ C 1957 | 20002200 | — | 250x350 20.40
3HaquMﬂ KOBCDQ)MUPF POTEXHHYECKHH HHCTHT}T: ' i
eHTa ko 11 OGOpyROBaNHA  Ingersoll (CLLLA) ! VOH 1000 P I992 | 49004500 | — Lj000x1000 | 22,05
paMYHLIX (hUPM NpUBese- Hexel (CLLA) | Tornado 2000 ’ 1992 = 6 601600 16,67
Hbl B Tabmuue, oTKyna cie- Fraunhofer (Tepsaina) | Mikromat 6X 1993 = 9 630x630 22,67
AYET, YTO MMELTCHA TEHOEH- AQ “Nlanuk” (Poccun) T™M 500 - 1995 17801280 | — 505x330 13,02
UHA €10 YMEHBLUCHMS C TE~  [pporco)s . HOH 600 | 1997 | 3400%3000 | — | 600<600 ]2833
it - i !
IEHHEM BDEMCHU. D10 CBI-  Guieiic (Waciuapun) | GPM 1000 § 1997 | 2100:2100 | — P 630x650 [ 10.44
ACTOMLCTRYET 0 COBEP~ (et GPM 4000 | 1997 | 30003000 | — | 1009x1000 | 9.00
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Prc. 1. OBuutit Bui (chema) rpadMyecKas MOfeAb (CNPaBa) reKCATIOROR ,/L‘
X

Crsx. ¥ om0 T™M 500 see mapiisps naar-
GOPMBL PACHONOKRCHBE B OJHON [I0CKO-
P CTH. TAN K€ KAK HIAPHUPLL OCHOBIHWS .
Hexonnoit undopmattseit npi ananise
ABAAETCH NOJOKCHHE NHtHAEAR (pHC.2),
COOTBETCTBYIONICE MOAOKCHHIO MAThOp-
MBIt KOHCTPYKTHBHLIE  [lapaMeTpsi
wrannt, naatdopsmst it ocHosaHus. Tak,
COMMACHO PHC. 2 HONOKCHIE OCH WRNKHIC-
14 B €10 COOCTBeHHOIT CHCTEME KOOPAMHAT
Kun Buniun ONpesiensicres yraasmit o, By,
2 CAMA ITA CHCTEMA KOOPAHHAT pacnofa-
FaeTcs onpeneneHHbIM 06pazsoM OTHOCH-
TeABHO abconoTHoll cueTeMbl XY/Z,

»

Mo Mikromat 6X uncruryta Fraunhofer (a) ¥ mon. TM 500 AO «Jlannks (6):

] — cTan; 2 — tuapHup, CBR3aHHLIH ¢ nnardopmoit; I — wnnnnens; 4 — wranra;
5 — LHAPHHP, CBAIAHHBI C OCHOBaXMeM; 6§ — ofibem paBoucro NpOCTPAHCTBA,
OIPaH HYCHHEU MAKCHMATbHBIM BBUIETOM HITAHT, 7~ 10 Ke — MUHHMANBHBIM

BAHMA [T KAXOOTO CO4ETAHHSA BAPbUPYEMBIX fapa-
METP OB OTIpEene HHbiH KPUTEPHil, Hanpumep obbem
pabo“ero NpocTpaHcTsa.

PaccMOTpHM  NMPUHUMNLL ONTMMM3ALAM  Ha ABYX
fIpUMEPAX TeKcanonos (puc.l), npuyem s rekcanona
moa. Mikromat 6X (cM. puc.l, @) M3BeCTHB TOUHBIE
pasmepsl, a i rexcanona mon. TM 500 (cum. puc.1, 6)
PasMEPpbl YCTAHORNEHDI 110 GOTOrpadHH 1 TeXHHYECKUM
XaPAKTEPUCTHKAM (3TO NOATBEPKIAET BO3MOXKHOCTD
MPOBOIMTL ONTHMMW3AUMIO HAa caMOM paHHel cTaauu
[POCKTUPOBAHUS, KOTAA HMEIOTCS JTULLD CXeMbI, 3CKH-
3bl ¥ ZIpyrasl NPEeABAPHTENbHAS JOKYMEHTALMA).

KouctpykTusHoe pasnuume stix Momeneii 3akmo-
HaeTCA B PACHONOKEHHU WAPHUPOB H NeOMETPHYECKHX
pasmepax. ¥ mon. Mikromat 6X u3 wectu LIAPHUPOB,
CBABAHHBIX € NIATGOPMOI, TPH PACTIONOXEHBI B OHOI
TNOCKOCTH, 4 €Hle TPH — B APYTO# IUI0CKOCTH, Mapai-

_TIenbHOM el WapHUDPK], CBR3aHHbIE C OCHOBaHKEM,
TAKKE DPACHONOKEHLI B ABYX NMAapAUIEIbHBIX M10CKO-

Puc.2. Cucresa koopastiat ana onpe-
JERCHHR TMOIOKEHHA OCH  WINHHICAR
B IPOCTpaHCTBC

KOHCTPYKTHBHBIMI 37EMEHTAMM IWITaHTH
(pHc. 3) aBrdIOTCA WwapHupbl ] U 4, CBA3AHHbIE CO-
OTBETCTBEHHO € M.1aTPOPMOIT H OCHOBAHHEM, a TaK-
Xe WWIMHAD J co WToKoM 2. B ee KOHCTPYKTHBHbIE
MapaMeTphbl BXOMAT Paauyc Ry UWAWHApE, paauyc
Ry WITOKA, OCHOBHES L,; M DONOAHMTE bHAS Lyon
IIMHA WTOKA, [LIHHA L, Hanpasnsiowen 10Toxa,
paccTosHue H; OT Topua wToKa A0 OCH IiapHHpa,
CBA3JAHHOTO C OCHOBAHHEM, a TaKXKe NepeMeleHHe
Ly, wranru.

Puc.3. Koncrpykrisieie siaparerper wranru
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s rdopaet (pre. ) BBLECIHM . CACRY IO
KOHCTPYRTHBHBIC HAPAMCEPLE PAUVC Ry OKpYRHO-
CTH ICHTPOR FROKHAX IapRIpon 2 pasiiuy AR, pa-
JHYCOR OKPVKHOCTCI HEHTPOR HIDKHHX 0 BEPXHIN
( 13 apHupoR; paccrostne My 0T HEHTPOB HHKHHX
IMAPHUPOR 10 OCHOBAHIDE WAt 3, pasuuuy AH,
1 PACHOAGRCHITIT BCPXHHUX H HIDKHHX IHADHHPOR 10
JUBAHE URTHHACAS; PARUY Ao, VIIOBOTO M0A0Ke -
HIE BCPXEHN 1 HIDKHHAX LWAPHIPOB, PAyC Ry, W
ey Hy mnngiens: paanme Ry noanuny M, noet-
PYMCHTA, YCTAHOBACHHOTO B UHNIHICAC,

Puc.4. NOHCTPYKTHBLBIC BapaseTpst AATHOPMb

KOHCTPYRTHBHBIMM  TIAPAMETPAMH  OCHOBAHIIH
(pre.5) sBAA0TCH paniyc R, OKPYMKHOCTH LEHTPOB
HIDKHUX WAPHUPOB 5, pasHHLR AR, PAAHYCOB OKPYX-

z

Puc.5.  Komerpyk-
THBHBIE NapaMeTpol
OCHOBAHHA 1 paIMe-
put paboyero npo-
cTpaMcTBa: [ —
WAPHHP,  CBR3aH-
HuE © mutathop-
MOt 2 -
Witk b, F1u S —
COOTRETCTBEHHO
BEDXHHIT B HHX-
HME WapHipsl,
CBABAHHDBIE ¢ OCHO-
BaHEM! 4 -
wranra; 6 — Kol
Tvp paboucro npo-
CTPAkCTBa,
COOTRETCTRYIOLLHIT
TCXHHYECKON  Xa-
PAKTCPHCTHRE

P/L/

HOCTEH LCHTPOBR HIKHHX M BCPXHHX (J) tUapHupos;
BLICOTA H,y BEPXHUX IW3pUMPOB b abCOMOTHON cicteme
wOOpAHHAT X V2, pasHHita AH, BLICOT BEPAHHX H HITK-
HUX 1UAPHUPOB; PasHHILA Aw, YIAOBOTO [TONOXKEHIs
BEPXHHX H HIKHUX 1apHHpos. PaGouee npocTpancTso
(PT1) xapakTepuayercs paanycom OMUCAIHHONR OKPYX-
Hocti Rppp = Vi2 +b? /2 u seicotoit Hpg.

OuTuMH3aUNST  KOHCTPYKTHBHLIX  NApaMeTpos
rexkcanofa (nNpu 3agaHHoM olbeme pabouero tpo-
CTPAHCTBA) 3AKTIOHAETCst B M3MCHEHHH Pacrionoke-
WM IEPHHPOB HA NAATPOPME H OCHOBAHHK NPH 10~
CTOSHHBIX KOHCTPYKTHBHBIX MaPAMETPax IUTAHIH,
Hng 1poCTOTBHI PELICHIA PACCMATPHBACM OTHOCH-
Te/AbHBIE KOHCTPYKTHBHBIE NAPAMETPbI, NOMYHEHHbIE
nyTeM leNeHUs COOTBETCTBYIOWHX Pa3Mepos Ha Ly,
3HavYeHMs TAKHX TAPaMETPOB Ui ABYX Moneeit rex-
CalloIoB HPUBEAEHB! HILKE.

Moaeab .. .. Mikromat 6X  TM 500
Ry ... 1.340 0,980
AR, ... 0,000 0.000
H, ... 2,000 1,745
AHg . . 0,500 0,000
Repp- oot 0,445 0.608
Hogy. .. ...0.630 0.637
Ry ... .0,200 0.314
AR, ... ... 0,000 0,000
Hooooooo 0,450 0,039
AHy oo 0,400 0.000
Run . 0,100 0,137
Hye- ... 0,730 6,392
Ry oo 0.050 0.03%
He o oo 0,950 0821
Lue oo 1,000 1,000
Lo ... 0.250 0,020
R oo 0.040 0.020
Lys .. ... 1,400 1.098
Lign- - ... ..0150 0,020

CroxHas (opMa paboyerc npocTpasHcTsa rekca-
N0N0B (CM. pHC. 1) 3aTPYAHSET ONTUMU3ALUHIO UX KOH-
CTPYKTMBHbIX napameTpoB. Pasmepnt W dopma no-
BEPXHOCTH, OrpaHMyHuBaloleil paboyee npocTpaHcT-
BO, 3ABHCAT OT MAKCHMMABHOTO H MMHMMAIbHOIO Bbl-
fieTa IITAHT, OT MaKCHMAaTbHOTO Yrja HakJIoHa liap-
HUPOB ¥ OT KOMUIM3UM KOHCTPYKTHBHBIX 3IEMEHTOB.
Mo KonAU3MEH NOHUMAETCA, HANPUMED TaKoe sABsE-
HyE, KOTAA ApY 3HAYUTENBHOM YPe HAKIOHA ruiar-
(QOPMBbI  BOIMOKHO CTOJIKHOBEHHE IHIHMHAEAA CO
WITAHIOH Wi OHOM LITAHIW C APYFOH, 4TO OfpaHu-
HYHBAET NCPEMEUICHUE WIMUHAENSA, HECYLIErO HHCTPY-
MmenT. @opma pabodero NpoCTPaHCTBA 3ABMCHT OT

CTUH. 2002. Ne 1
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KOHCTPYKIHH UICMCHTON TCKCANOAD H 0T VITOROTO
HOAOXKCHUA IATQOPMBLEL B npocTpaiicne. s yvipo-
LIEH s PACUCTOB M YMCHLINCHIS YHCNa KoMOHHaii
NOJAOKCHUS DACMCHTOR HPH ONTHMH3MNIHH KORCTPYK-
THBHDBX AApaMETPOB HE OVIACM VHMTHIRATL 3ABHCH-
MOCTb Tpatuusl paboucro NPOCTPAHCTBA OT KOHCT-
PYKTHBIBIX MapaMETPOR M VI HAKAOHA LHAPHHPOR.
s HarmsaHocTH  rpadmiccKoro  H3oOpaxeHint
dopmbl pabouero MPOCTPAHCTEA PACCMOTPHM ero ce-
4eHHeE TUIOCKOCTLIO, NApAIACAbHONR maockoctit XY
(puc.6). Ha nnockocTH coucHin noKaxeM I8 BH/A
rpaH kil paboyero NPOCTPAHCTBA. 3ANAHHYI0 B BHAE
OKPYXHOCTH pamyca Rpp, onpeaensioutelt veAaoB-
HbUA wwMHap PIT paguycom Rpp M BbicoToli Hpg, o
PETBHYIO [PAHULY TNepeMeIieHdst  naatgopMbl,
fpeNCTaRnAoUYIo coboil PUIVPY CA0KHON HOopMbL.
Hamenas nonoxenue muatdopabt 0o ocn Z, Gopmu-

Puc. 6. Ipaduueckoe HIOBpaxEHUE IPAHHLLBE TEPEMEILICHIT ILTAT-
GOPMBI Ha TUIOCKOCTH U1 Fekcanolos Moaeacii Mikromet 6X (a) u
TM 500 (6): ] — peatsnas rpaniLia NCPEMEUICHHNA, 2 — OKPy#-~
HOCTD, BIIHCAHHAA B KOHTYp IPaHMULL 3 ~ KPHBAS . OTIpeIcIneMas
MUHIM MATbHBIM BBUIETOM WITAHTH; 4 -~ TO K€ MAKCHMANLHBIM: 5 —

T KpMBAS, ONpeacIRCMAd KOANMINCH DicMenTos; PfT — SHIHHAD

paboyero npocrpancTpa

PYeM peaibiioe puﬁo*{cc llp()CTpﬂllCTBO. ﬂ,’lﬂ ONTH -
MU3BRIHI KOHCTPYKTHBUBIX  (1APAMETPOB  BBOIIM
KPHTCPIIT e RO Tpatuie nepemettennst watdop-
MDbL & 110 OKPYXRHOCTH 2 (pasinycom R), BRMCUHHOWH B
KOHTYD TPaHHLbl 1 HMEIOINEH HEHTP B TOMKE A,
NPCACTARBIOHICH CO0ON 11POEKUNIO HAYand KOOPaH-
HAT HA TDIOCKOCTD CEHEHUSE, NAPUVIENBHYIO THIOCKOCTH
XY (1a puc. 6, a nokasano ceyenue npu 7 = 630 mm,
Ha pHe. 6, 0 — 1pu 7= 445 Mm).

TIpi COM3MEPUMBIX 3BAYEHMAX OTHOCHTEALHOM
BLICOTLE Hpyp paboYero MPOCTPAHCTBA €r0 OTHOCH-
TeAbHBIL pajyc Rpp y rexcanoza mom. TM 500
Gosabwie, vuem y moa. Mikromat 6X, xoTs y nocnenne-
ro Goabiue rabapuTHble pasMmepbi, ONpenesseMble b
OCHOBHOM pasmepamut R, u H,. 310 cBfzaHo ¢ pas-
JIHYHBIM COOTHOILEHKCM KOHCTPYKTHBHbIX NApaMeT-
poB Ry, Hy. Ry Hy. Ly

Kak suano u3 puc. 6. mrowans, orpaHuueriHas
KOHTYPOM 2, 3HAYMTCABHO MEHbUIE, YEM TIOILALL,
orparinyerHas KoHTypoM /. OTCiofa ciaeayer, 4To Ha
MCTULI006pabaThIBAIOWMX CTaHKAX-reKCanonax 3aro-
TOBKY eNeCO00pa3HO YCTAHABIMBATL HE B FEOMETPH-
HCCKOM LICHTPE CTONA, & € YYETOM (PaKTHYECKOrO pac-
MOA0KEHNN paboyero NPOCTPaHCTRA, OlPENeAseMOro
NYTeM NPEBAPHTENHHOIO PACYETa HA KOMIBIOTEPE.

Obbem pabouero NPOCTPaHCTBA 3aBUCHT TAKKE OT
VI12 3 OPHEHTALMHM WNHHAGS (CM. PHC.2), T.€. OT Ha-
KIoHa naatGopMbl. [ HeeenoBaHUA 3TOH 3aBHCH-
MOCTH HCIIOAB3YEM B3 MOJXOAA. UIMEHEHHE KOHCT-
PYKTHBHBIX NapaMeTpoB ob0pYyIOBaHUR U HIMeHEHHe
yrita y (CM. pyc.2), 4TO MO3IBOJSET 3aMETHO CHU3UTH
B HHAE KOJUTH3MH, BCIEACTBHE KOTOPOH JHAYUTEb-
HO YMEHbIACTCA 06/1aCTb NepeMeLlICHUSA TIATHOPMbI.

Bbina Mceienopana 3aBUCHMOCTb panuyca R oKpyX-
HOCTH 2 (CM. pHC. 6) OT KOHCTPYKTUBHBIX MapaMeTpoB
Ro, Hy, Ry, Hy v H aast rexcanona moa. TM 500 nipu
H3MEHEHHH yiia B. YCTaHORIEHO, YTO WIS yMeHbLle-
Hust BAMSIHAS KOJUIM3MHU LeNecooBpasHO YMEHbLHTS
pasmep H: win yBesuuutb R, B TO Xe BpeMs, No-
CKOJIBKY [IPH YMEHbIUEHHH pasMepa M, NpoucXomuT
cMeLleHie paGovero MpPOCTPaHCTBA, CAEAYET yMEHb-
WHTh pasMep H,. Pe3ynbraThi ONMTHMM3aLMM Npefi-
CTARIEHB! HUXE (B YHCHUTENE — UCXOOHBIE 3HAYEHUS,
B 3HaMeHarene — ONTHMM3MPOBAHHBIE).

R, . 0,980/0,706
Hooooo L . 1,745/1 451 Ry .. .. 0,314/0,392
Rome oo 0,608/0.608 Hy oo 0,039/0,039
Moy oo 0.637/0.637 H,. . 9,22/0,588
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KaK B0, B PE3VILTUTE ONTUMHIAIHH PAIMEPLI
Ry 1 H, COKPATIVINCE] HIPW DTOM PasMepLl PCantbHoro
paboyero HPOCTPAHCTBA HE NIPCTEPIENH CYLICCTBeH -
HBIX M3MCHEHMIL

AMHUIONHUNBIC  HCCIICHOBAHUA N8 PCKCanoaa
aot. Mikromat 6X [oKasain, HTO UIA YBEIHUYCHUS
ofbeMa pabovero 1TPOCTPAHCTBA PCKOMEHIYETCH yhe-
HHMHTL patye Ry WM yMeubsiuuTh paruye R, Ho
KOJUTH3HA  DACMCHTOB 3HAYNTEILHO OrpalHyMBaCT
obbem pabovero npocrtparcTsa. floaTomy Ha ocHose
TPEXMEPHOI  KOMITBIOTEPHOM  BU3yaau3aunu OuLio
HPHHATO PeilicHie 00 H3MCHEHMH KOHCTPYKTHBHBLIX
napametpon AR, u AR, Pe3yaptaThl ORTHMM3ALIMH
NPEICTARACHLL HIKE (B UHCAATENE — WCXOAHDBIC 3HA-
yetig, B 3HAMCHATEIE — ONTHMHU3UPOBAHHBIC).

Roo oo . 134071063 ARy ... 0.000/0.100
ARy 0,000/0.100  Hy. ... 0,450/0 450
Hy . .. . .2.010/1.763 .. 0,400/0,400
Ao, .. .. 0.500/0.350 .....0.950/0,700
Roooo 0.200/0.300  Lyg...... 1,400/1,400

3i1€CL TAKXKE AOCTHIHYTO YMCHbIUEHME Pa3MepoR
Ry v Hy pit HEKOTOPOM YBEIMUEHHH PA3MEPOB pa-
604ero NPOCTpaHCTBa.

YCTaHORACHO TaKKe, YTO [IPY yBeAHYeHIH yraa B
HaxsioHa maatopaet ot 0° 1o 40° paamepnt pabouero
IPOCTPAHCTBA YMCHDbLIAOTCS (PUC.7) U OHO MeHseT
CBOC TOJIOKEHHE OTHOCHTENBHO UEHTpa cTona. 3To
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Pue.7. 3apkcHyocTh passMepon pabotero NpocTpancTsa rekcano-
20w mogeacis Mikromat 6X (a) 1 TM 500 (6) o1 noaoxeins Lar-
GopMbl NG OCH Z W YEAg i ce HAKIOHAD 1UTPHXOBLIC AHNKHY —
HOXOAMBIC FAIHEC, CHACUIHLIE — ONTHMUIIMPONAHNBIC

OOCTOATCALCTRO CAEAYET YYUTBIBATH 1P IAaHHPOBa -
HItH TPACKTOPHH TICpeMELUeHH IIATGOPMbBL # onpe-
NCACHHM MCCTa YCTAHOBKY 3arOTOBKH.

BapbHpys yroi y (M. pHC.2), MOXHO YMEHBIUMTH
RAMSIHHE KOAIU3UH INEMEHTOB Ha pasMmeps! pabouero
NpOCTPaHCTBL. KOMALIOTEPHBIC HCCACIOBAIMSA 1103BO-
HETH ONPC/ICHTS OUTHMANIBHBIC 3HAUCHMS ¥, KOTOPLIC
coctagnsior —10° wiq mon. Mikromat 6X u 15° mns
son. T™M 500

OTMETHM €lIe OQHY XAPAKTCPHYIO 0COBeHHOCTL
OBOPYAOBAHUA NAPAIENBHON CTPYKTYpbl. BuyTpH
paloYero NPOCTPAHCTEA MOTYT BO3HHKATDL 30Hbl MO~
TePH XECTKOCTH, YTO NPUBOAUT K PE3KOMY yXyiile-
Hiw paborocniocobrocTy obopynosanna. Hanpu-
Mep, MI0CKHIH MEXaHH3M (PUC.8) MOXET HAXOAMUTLCH
B ABYX MOAOKEHMSX. B 0BbIMHOM  TMOAONKEHHH
(cM. pHC. S, @) KMHEMaTHHECKdsi CTPYKTYpa MMeeT
ABE CTENEHIt NOABHXHOCTH MPH H3MCHEHHM BbLIETA

Puc.8. Ciema noTepH XECTKOCTH TIIOCKHM MCXAHMIMOM |
(/ — wranra; 2 — wyoK; J — Wwaplupul)

witanr. B ocofom nmonokenuu (cM. pHc. 8, §) nnoc-
Kist KHHEMATHYECKAA CTPYKTYPa MPEBPALUAETCA B JiH~
HeilHYI0, KOTa MpH AERCTBUM HA MWIAPHUD CWbl F
fIPONCXOAHT CTKAYKOOBPasHbli nepexol W3 OAHOTO
NOACKEHUs B Apyroe. BeieacTsue 37010 repevelle-
Hite paboyero opraHa BHyTpH pafouerc NpocTpaHCT-
Ba OTpAHUMMBAETCH, PacueT 30H AOTEPH KECTKOCTH
OCHOBAH Ha aHaiu3e MarTpuusl Skobu 2] npu pa-
BEHCTBE HY/IO €€ OMPeACAHTENA.

Boisoas

1. TlpoekTUPOBAHHE CTAHKOB-FEKCANOI0B AOJ-
JKHO OCYLECTBAATHCA NPH LIMPOKOM HCTIONB30BAHHH
KOMIILIoTepa. TONBKO B 9TOM Cliyyae MOXHO Onpee-
AUTb HakTHYECKHH 06beM paboyero nNpocTpaHcTsa,
130eKaTh KOMIU3MIL, CBA3AIIHLIX CO CTOIKHOBEHHEM
31eMCHTOB, W BHIOpPATL OMNTHMAdbHbIE TEOMETPH-
4ECKHME MapaMeTph! CTAHKOB.
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2 s POCK MHPOBAHNS CTAHKOB-TCKCAHONOB He-
OOXOMMO  PIPABOTATL  KPHTCPHH  ONTHMH3ALIH,
VOEHTBIBGIOULHC RAK TCOMCTPHYCCKHC, TAK # HHBIC Ba-
PAMCIPBE (RCCTROCTL, FOMHOCTL H T.4.).

TTouek ouTiMiHpoBtHEBIX TapaMeTpo 10~
HEH OLITH OCHOBIN HE TOIBLKO HA XOPOWMHN 3HAHHSIX
o MHTYHHMIE BPOCKTHPOBUINKA, HO M HA HCUOJBLIO-
BAHIt COBPCMCHIBIX NIPOrPAMMHbBIX IPOAVKTOB, NO-
3BOMUOHNY OCVIUCCTRANTL TPEXMEPUYIO rpadiic-
CRYK BH3YAINZALITHO,

4. OBhen padouero HpoCTpaHcTBa FCKCAII0A08
UMEST CIOKHYIO ITPOCTPARCTBEHRYIO dopmy, Ero
FPAHHLBL 3ABHCAT OT MAKCHMANILHOIO 1 MHHUMAND-
HOTO BLINCTY WTANT, OT KOAIH3IHH 3/CMEHTOB KW OT

KOUCTPYRWI HAPHIPOB (18 HHOI CRThe He pac-
CMOTPCIo), i hophi PAOOUCTD IPOCTPIICTHA olipe-
ACIBICTCH KOHCTPYRTHBULIMIL HAPAMCTPAMH ICKCAnNo -
A3 1 TONOKCHICM TIATGOPABL B HPOCTPIICTHS.

5. Pacnoaoxeise 3aroToBrIt i cToNe I'CKCAnO
CACAYET ONPEACIITL € YYETOM H3MCHCHIT HOAOKEH s
PabOYEro HPOCTPRHCTRA, A5t HeT0 HEOGNAIIMO 1po-
MBBOMTL NPEABAPHTEABHDI PACHET HA KOMIILIOTCpE,

Cuitcox aurepatyps

I. Bywyea B.B., Xomvwes H.F. Moo AP AbHOIM
CTPYKTYPHL B Mauwsnuoctpocinn // CTHH. — 2001 — Nef, —
C. 3-8,

2. Cupasoumrux 1o HpOMBIILICHTON posoToTeNHIKE. — B 2T, /
Non pea. . Hoda. — M. Maunmoctpoetiie, 1998 ~ T.1 — 479 ¢

Yaer Tpenns B 3agave o geuxeHun Manunynaropa
C «Pa3BA3KON ABUXEHUI» U CUIOBBIM HATIXEHUEM nepepay

A.T. OBakumos

Pewenue 3unaun ano Ha npusepe MOy
(puac.t) mannnyairopa moa. PMII-25 {1 n 2} ¢ TpeMst
CTE NeHIAMI TOIBIKHOCTH, NPeACTaBIsIONEro cooii
CIOXHYIO cHcTeMy andrbepeHUHaNbHBIX nepeay ¢
HATSKHBIM YCTPOCTBOM [T YCTPaHEHHS 3a30pOB B
nepeaaqax. B padore {3) npiseaeno pewenue 3anayn
O IBHACHUH TOI Ke CHCTEMBI B OTCYTCTBUE TpeHMA.
B mannoit cratse a1 pacueTa ciur tpeHus o nocie-
AYIOUIEro HX VHEeTd B VDABHEHMAX ABMKEHUS CHCTe-

M %
ma

F—H—U i JT

N

R B o

Mbl HCCJIEAYIOTCS CHAOBbIE TIOTOKH, 06YCIOBACHHBIE
BOJNEHCTBHEM HATAXHOIO YCTPOIICTBA, BHEIHEH Ha-
FPY3KH, @ TAKXKE CHl UHEPLMY.

1. Buugemm B paccMaTpHBaemoM Mofye TPH YaCTH.
Iepsan — manunyasmop, cocroaumii wa kopnyca 0,
TPeX MOABWXKHBIX 38eHbeB [, [/, /1] 1t Tpex pawaress-
HbIX KuHeMaTiueckux nap [T/, 15, IT). Yiw
@i k-1 {910, P21, ©32) OTHOCHTENLHOTO NTOBOPOTA 3BEHBEE
MAHHIYAATOPA (38eCh HHaexchl 0 1 1—3 cooTBeTCTBYIOT
KOPMyCy W 3BeHbAM [T/} npurs-
Tbl 32 0GODHIEHHblE KOOPHMHATLI
9 (g1, 92, @3) cucrembt. Orn orpa-
6aTHIBAIOTCH ¢ TOMOLLDBIO nepenay,
O0Pa3VIOUIMX TPU KaHA1A: ABA #3
HUX HOYT OT KOHHYECKOTO Koneca
Ha 38eHe //f 10 BBIXOAHBIX BanoB 2

I
12

]

u J; TpeTuil mpeacrasaser coBON
BBIXOIHON B /. KOTOPBIM sRAAET-
g €A camo 3BeHO /. EanHHuHble Bek-
TOpbI e 5,3 oceit nap /7 ; 3 onpene-
JHI0T OMOKHTE 1bHOE HaNpaB/IeH e
M3MEPCHHS COOTBETCTHYIOLIMX  yi-
{IOB, YIROBLIX CKOPOCTEN, yCKOpe-

L —
Aupoepenuudnssii npuboi Murungasmop HHUY M MOMEHTOB Nap i,
Bropas wacry soav.as — dug)-
Puc. 1. Cxenis o131 ¢ «paanfakoil ket i HETAR M YCTPORCTIOM (/JEpellllllanHb/l] npusod. COCTOMN-
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auit s anmbgiepentianos A, — Ay 1 obecnednsato-
UM «PAIBHIKY ABMKEHID {4—6), r.e. Hesapicu-
MYI0 0TPROOTRY OTHOCHTEIILHBIX HOBOPOTOB 3BEHKEN
MABHIYAHTOPG KIKALIM H3 NPHBOAHBIX ABMIaTeet
uepes BNOAHbIe BNt by (b, by, by).

TpeTba HacTb MONYAS — HamaxcHoe yempoicmso
[6], sbitlositenHoe B BUaE TopcHoa T ¢ ABYMS KuHe-
MATHUCCKUMH seTBAMH. Tlepsas BeTBb coeauusier
Topeit d Topciona ¢ 3seHoM /1 Manunyasropa vepes
BBIXOAHOI B 4, BTOPas COCAHHAECT TOPEW A TOPCHO-
1 © BaTOM BOAHAG auddeperniana g,

Mpusran oxema auddepeHUMAILHOTO MPIBOLA
0DCCHE I RICT NOCTONHHbIR HO BEAHUHHE NEpPeaaTON -
HBIC OTHOWEHNA Ay = Agy/ Ay MEXKAY YINOBBIMH fte-
pemeletsiMi Agy B napax /T, 1 COOTBETCTBYIONUIN -
Mt TIEPCMEUIEHUAMH  ABy BAROB by, a4 WUMEHHO:
= =180 0= 1/12; Ay=-T7/44.

2. YpabHeHHS ABMAKEHHS MOIYAR NPYU ydere CHI
TPEHUSL HMEIOT CACAYIOWNIT BUA:

NG +angy Yangs + @ =0, + 0P, (1)

rae () — obobueHHble cunbt (Be3 yyera cun Tpe-
HHSA), OTPAXKAIOUIUE BAMAHIE BHEWHUX CUl — BECOB
3BEHDEB M NPHBOAHLIX MOMeHTOB Wi (W), W5, W5)
Ha Balax by QZ," — OBOOILEHHbBIE CHABL TPEHMS,
Qys — MHepUHOHHbIE KO dHuMenTs (5= 1,2,3), 8-
agomecs BYHKUHAME HOA0XEHUA 3BEHBEB MaHH-
NYJIATOPd, T.e. BEKTOPA ¢ = (g, 2. ¢3); fr(4,4) —
GYHKUMA, YYHTHIBAIOWIAS HE TONLKO MOJIOXEHHE
3BEHLEB, HO H CKOPOCTH B CUCTEME {BEXTOD §).

Pacuer  3x3-matpuunl  kodhGHUMEHTOB gy,
byHkumit /1. a Taxcke 0600WeHHBIX cUA O NpHBeneH
B pabore [3].

Onpeneiente yeKopeiit ¢, OCAOKHEHO TeM, YT
CHIIB! TPEHHA 1 COOTBETCTBEHHO BETHUIHBL QP Camyt &
CBOIO GMepelhb 3ABHCHT OT 3THX YcKopeHuit. [deitcrsu-
TENBHO, [1PH CHICBOM pacyete MOy, HEOBXOIUMOM
A7 OVIPEICICHUA CHJL TPEHHA, CIEAYeT YCTAaHOBUTL pe-
3yJIbTAT COBOKYTIHOMO BO3AEHCTBUS Ha 3NEMEHTBI MO-
LYyAst He TO.1bKO BHEUIHEN HArPY3KH i CHAOBOTO HATA-
ACHUA Nepeaay, HO ¥ CWIT HHEPUHH CUCTEMBbI.

Tocne GopMuposatud aIropuT™a pacdera cun
Q7 MCKOMbi¢ YCKOPEHHS ¢, MOTYT BITh Onpesene-
Hbl METOJOM NOCENOBATENbHBIX NpubaMKeHnit [7).
[Ipn 370M cHavana 1o pavee HalIeHHBIM JHAYEHMU -
AM Gk, §; M Gy 15 OPEAILECTBYIOIETO MOMEHTA BPE-
MCHW [} PACCYHTACM CKOPOCTH W 1I0SI0Keli e (Koop-

AMHATBE) CHCTCMBI B PACCMATPHBIEMbLT MOMEHT BpE-
+ AL 1o hopmynam

9, =9, +4, 1819, =q,., +05(g, ; +
(340CH HBACKC K ONYHICH H5IM NPOCTOTHI 3aITHCH).

Jlta MOMENTA BPUMEII /, B KAYCCTBC HAMAILHOTO
NPHOMEKCHUA NPUAEM 3HAUCHUA YCKOPCHUIR, onpele-
JeHHbIE 13 cUCTeMbl ypasrerui (1) npu ycaoBuu, yto
1PH PacHeTe Ciul HHEPUHIM (HEOBXOMMMOM LTS HAXOX-
Aetil HANUILHBIN 3Ha4eHit 000BLIeHHBIX CHA Tpe-
1131 6110 npitnaTo g, = 0. Tonyuertsle Takum 0bpa-
30M YCKOPEHIA HCTOMBL3YEM LIS DACHETA HOBbIX, Gonee
TOUHBIX 3HAYeHIA OBOGUEHHDBIX CHIL TPEHUS, a 3aTeM
it COOTBETCTBYIOUIMX  YCKOpeHHH.  MrepauMoHHbiH
APOLECE HOBTOPACTCH A0 TeX AOp, NoKa abCoNIOTHbIE
3HAMEHHH PASHOCTEH YCKODCHHIt B ABYX CMEMHBIX
UHKJIAX PACHETA He CTAHYT AOCTATOYHO M 1),

MomeHT Lg, vocrnpuriMaembiil 1ol °  inemeH-
TOM & MOAYJIs1, OYAeM PACCMATPHBATH Kak (_y MMY Tpex
a.1re6pamccxw\ seindut: Ly = My + P +.S,, e
M — MOMEHT, 0BYCIOBAEHHBIH Bomencmuem Ha-
THRHOIO YCTPOHCTBa, P, — MOMEHT, CBS3aHHBIH C
BECUMM 3BEHBEB H TIDHBOAHBIMH MOMEHTAMI Wi,
S¢ ~ MHEPUMOHHAN HATPY3Ka.

B aaemeHTe & TPeHItE MOXET CYLIECTBOBATH OIHO-
BPEMEHHO M BO BpalLATeNbHON nape u B 3yB4aToM
sauennennn. Tpises, 4To Ciiibl TpEHUA NPONOPLM-
OHATLHBL MOMEHTY Ly ¥ Gyiem onpeaeiats W ¢ no-
MOLULIO OaHOro Koaduimedta Kiy (OH y4MThIBaeT
AHAMETPLI Kosleca, Balla 3 Ko3hPHUHEHT TPEHHS), B
JAMHCH KOTOPOTO MHAeKChl | M 2 COOTBETCTBYIOT
3BEHbAM BpalaTe bHoW napul. IlepeaapaeMblit Ha
3IEMEHT & MOMCHT TPEHMA

MCHIU L, = 1)

+g,)Ar

MP =sgn(ey -o)| L] K, 2)
(r3€ Wy M w; — YIA0BbIE CKOPOCTH 38€HbEB Bpalla-

TEIBHOM (1apLbl) APOTHBOMONOKEH HANPABAEHKIO OT-
HOCHUTE/ILHON YI10BOM CKOPOCTH w3 = 0| — m;.

3Has monmenT L. MOXHO Gojlee TOMHO YYecTb
CHILI TPEHMS, 328Ch Ke OrPaHUYAMCS NPUHLHIK-
4AbHBIM DELIEHHEM 30441,

Hnst pacueta 060BILEHHBIX CHA TPEHUS

oy

iU ™ 12

R o)
B oYy

(rae ¥, OTHOCHTEILHBLIH YrOl NOBOPOTA) HYXHO

CO'},’lﬂrb MaccHBbl U3 4YaCTHLIX NEPEeIaTOYHEBIX OTHO-
LHEeHMH (,\p]2 J /,C/A, « KOTOpbIC ﬂOTpC6)’}OTCSl TAarxKe Ana
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