U3BECTUHA

TOMCKOIO OPIEHA OKTHAEPBCKOM PEBOJIIOUWMH U OPIEHA
TPYJIOBOTO KPACHOIO 3HAMEHH TIOJJUTEXHUUECKOrO
NUHCTUTYTA umenn C, M., KMPOBA

Tom 235 1973

UCCJAEAOBAHUE OBU)XEHHUA MEXAHU3MOB METOAOM
JJUHEAPHU3AUHUHN NPHU MOMEHTAX CHJI, 3ABHUCALIUX
OT NOJNOXEHHSI U CKOPOCTH 3BEHA NPUBEIEHHSA

10. 4. KOBBIJIWUH

Pa3snTiie COBpPeMeHHOro mpuOOpo- M MAalUIHHOCTPOEHHsi CBA3aHO C Hhi-
['OKHM JICTIOJb30BAHNEM CJI0KHBIX CUCTEM, HMEIILHX B CBOEM COCTaBe 3JeKT-
pPhieckHe MallHHBL, FHAPO- H HHEBMOYCTPOHCTBA. 3BEHbS MEXaHU3MOB, Ipei-
CTaBNAOMHKUX OCHOBY 3THX CHCTECM, MOI'YyT HUCHBITBIBATbH BO3JAE€HCTBUA CIi1,
2APHCSALLAX HE TOJbKO OT HX TepeMelleHHil, HO U OT ckopocTeit. C npyroi
CTOPOHBI, HENPEPbIBHO BO3PACTAaIOT Tpe6OBaHI/IH K 6I)ICTpOT€ U TOYHOCTH
BBITOJHCHUS NPEAYCMOTPEHHBIX ONlepaluil HCIOJHUTEeNLHBIMH 3BCRbAMH Ta-
KX CHCTEM.

Bce 310 muKTyer HeoOGXOAHMOCTb Pa3padOTKH 3(P(PeKTHBHBIX MHIKEHep-
HBIX METOJOB pacuera IBHXKeHHS MEXaHH3MOB C YYETOM 3aBHCHMOCTH CHJI.,
AEHCTRYIOHINX HA UX 3BEHbS, OT IepeMelieHn# u ckopocredd. Ha 3T0 06cTO-
ATENbCTBO, B YACTHOCTH, OBIIO YKa3aHO B pelleHud V Bcecowoanoro cose-
laHHsT 1O OCHOBHBIM mnpofueMaM Teopun MammH u Mexauusmos (Cy-
xymu, 1967).

Dvzaem paccMaTpuBaTh MeXaHH3MBI C OAHOH crenenblo cBobomel. Ilpi-
MEHHTEJLHO K TAKHM MeXaHM3MaM yKasaHHas 3ajaya pelanacb pPAAOM
agropos. M3 npeanoxennoix Mercaos Haunbojblilee pacnpocTpaHeHHe NOJY-
quav rpaduueckuii meton npod. B. A. 3unoebesa [1] m unciaeBHBIH MeTOX
npod. I'. I'. Bapanosa [2]. 9Tu MeTOLbI pealu3yioT NPOCTbiE aaroputmbl. Ho
npHMEHenHe HX B NpaKTHUeCKUX pacuerax He Bcerga ROCTAaTOUHO 3ddek-
THBHO: TEpPBBII METOJ HMeeT OrpaHHUEHHYIO TOUHOCTb W paspaboran Ajist
cayuasi, LOrjia 3ajaHHas 3aBHCHMOCTb NPHBEICHHOrO K 3BeHY TPHBELEHUSs
MoMeHtTa cuan M (¢, ®) (@ — yroa TNoBOpOTa 3BEHA INPHBEIEHHS, © — €ro
yrjosast CKOpOCTb) MOXKeT OBITh IpeACTaBjeHa CYMMOM JABYX (PYHKUNH 13
KOTOPBIX OLHA 3dBHCHT TOJLKO OT KOODAHHATHI ¢, & Apyras-— OT ee NpoH3-
BOANHON w; BTOPOI MeTOj B NMPHHLMIE cBOOOJEH OT IEpeUHCieHHBIX OrpaHu-
qeHHH, O/HAKO IS JOCTHXKEHHS TOYHOCTH, TpeOyeMOH B TEeXHHMUYECKHX pac-
ueTax, HCCJe/LyeMblii YToJl IOBOPOTA 3BEHA NPUBENEHN s NOJKEH NPOXOAHTLCA
C BeCbMa MaJbIM WaroM Ag, TaK Kak B Ipeaesax OZHOro TAKOTO mara mpi-
BENEHHBIE MOMeHT cnad M (g, ®) cunTaercss MOCTOSIHHBIM, a TPHBEILEHHLIN
MOMeHT uHepuuu (@) TpHHUMAaercs H3MEHSIOWUMCs JuHefiHo. Beaemcrsue
ITOTO NpaKTHUECKoe IpHMeHeHue Mmertonaa rnpod. I'. I'. bapanosa B03MOXKHO
JAHUIE TIPH Hcllosb3oBanun J1IIBM. ‘

ManaraeMbll HHXKe TNPOCTOH YWCIEHHBIA METOJ JHHeapH3aUHH
MOZ€T OblTb NPUMEHEH ¢ OAMHAKOBBIM YCIIEXOM KakK HpH PyulbX, Tak U Npil
MAIUTHHBIX pacueTax JABHXKEHHs] MEXaHU3MOB.
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Ilyctb npHBefEHHBIN K 3BCHY NPUBEAEHHA MOMEHT CHJ 3aJaH (pyHKLHed
M=M (¢,»), a IpUBENCHHBIA K TOMY K€ 3BEHY MOMEHT HHEepIHH Macc
MexaHuzMa — pyuxkunei [ = I ().

TpeGyeTcss onNpene/HTb 3aKOH [BHXKEHHS 3BeHa IPHBEACHHA, €Cay
W == o TIPH @ == Pq.

- Becb HamMeueHHBIN AJs1 HCCaeA0BaHNST Yroa NOBOPOTA 3BE€HA NMpUBEAEH!A
pa3xeauM Ha HeOoJblLIHe YYaCTKH

Aoy =0, — 9y, oo =0,— 9y, ..., Ao = 9, — 2, ...

JLnst mepeseluesyss MeXaHH3Ma M3 NOJOXKEHHS [ B NOJOXKEHHEe K crnpa-
BEATHBO YypaBHEHHE:

ITycts BeauumHa o, npi ¢ =g, yxe ussecrHa. [laaee, mpencrasum

o, = 0; + Aoy, (2)

ri1e Aw;c — NpPHPALLEHH2 CKOPOCTH HA y4acTke APy
Ecau ywactoxk Ag,, 10CTATOMHO MaJ, TO M NMpHPAlleHH2 CKOPOCTH Oy-
Aet HeBoawslwuM. Ha 3TOM OCHOBAHHY HMeeM

) w: = (o, + Amm)2 =~ o} 4+ 20,0 (3)

+  Ha TOM e OCHOBAHHU MO¥eM MNOJMOXHTb, UTO HA ydyacTke Ag;. npn-
BeJeHHBIH MOMEHT CdJ HU3MEHSeTCd B COOTBeTCTBHH C JHHEAPU30BAHHOM
34BHCUMOCTDBIO

M, =M (o, m)—{—(

oM

U.)

) Ao (5, <e< e,
=

TAK KaK peajpHsie 3aBHcUMOCTH M (9, ®) NpakTHYECKH BCerla ILmbtpepeH-
ILMPYEMBI 110 o,

Hakoneu, Tperne /o0nyuleHHe 3aKJAlOuaeTcs B TOM, 4TO Ha paccmar-
puBaeMOoM  uHTepBade Ay, COCTaBaglOlWlas MOMeHTa CHJa, paBHad
' OM . "

( —) Ao, MOxeT ObITb mpeACTaBAecHa JNHHEHHOA YHRUHEA yria o.
Q=

 dw ‘
J1o no3BoJafAEeT 3anHUCaATh

Gre .

‘ Md@ NAf in (M;h % CU\A mtln) . (4)
3.aech h
« Mo = 5M(?, ;) dy,
“ ACP[K

; ¥i
uad MpUOJIH KEHHO
Mi~ —;—[M(.L,w,) £ M (3, 0]
Ci

oM -
( do )

Buecst (3) u (4) B (1), mocae snemeHTapHBIX Npeodpa3oBaHHil MOJY-
YHM OKOHUATEAbHO!

2Mu Mgy + (1, — 1) o]

21 w; — Cie Doy

(5)

Aw; ==
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INpumenus dopmyasl (5) u (2) mocaenoBaTeSbHO KO BCEM HaMeUeHHBIM
HHTCDBATAM A@ix» HaltgeM QyHKndio o (¢). as onmpeneneHus 3aBuCHMO-
CTell CKOPOCTH OT BPEMEHHM H yrja NOBOPOTA OT BPEMEHH MOMKHO BOCHOJL-
30BaThCst H3BECTHBIMH Metogamu [3].

11370Ke€HHBII METOA MOXeT ObITb NPHMEHEH NPH AHAJUTHUECKOM, Tad-
JHYHOM HJIH rpaduueckom zaganud ¢ysHxuuli M (g, o) u [ (p). [Tpakruka
ero ApVWMeHEeHHs K AaHaJIN3y [BHIKEeHHs MeXaHH3MOB CaMOro pasJMyHoro
HasliaueHusl TOKA3bIBAeT, YTO XOPOLIHe Pe3yJabTaThl MOAYYANOTCH YKe NP
12 = 16 yuactkax Ha oand o6opoT 3ena npuBefenus. IIpu sTOoM MoOryT
ObITL BBISIBJACHE BCE XapaKTepHble MOAPOGHOCTH 3aKOHA ABHAKeHHA. Baxuoe
JAOCTOUICTBO NPHHATON BHUMCIHTEABHON CXeMBI COCTOMT B TOM, UTO MO ¢Hop-
myae (5) onpemensieTcs HE CKOPOCTh Wy » @ TOJNLKO MaJjas ee 4acTb Aw i,
4TO TO3BOJAET IPH BBIUHCIEHUSAX OrPaHWUMBATLCS MHUHHMAJBHBIM YHCJIOM
snavamux nudp. IpakTuyecky 0ObIUYHO JOCTATOUHO ABA/ETHIITHCAHTHMET-
POBOHA (UETHOH JHHEHKH Ja)Ke AJst TOro, 4ToObl YBEPEHHO BOCTIPOU3BECTH
Kpusyro Aw (¢) B pexkHME YCTAHOBHUBUHIETOCS JABHXKEHHS.
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