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Annotanus: Uccneayercs NBUXKEHUE 3JIEMEHTOB OOEBOro MeXaHuW3Ma Ha
pa3IMUHBIX  3Tamax M ONPENENsAIOTCS  WCXOJHbIE  IMapaMeTpbl  JJIs
IPOEKTUPOBAHUS.

KitoueBbie cnoBa: 00€BO MexaHU3M, MapaMeTphl AJs MPOEKTUPOBAHUS,

KECTKOCTh paboyeil Mpy>KUHBI.

[Tpu MonepHU3aIK KOBPOTKAIIKUX CTAHKOB, C IICJIbIO BBEJICHUSI YTOUHOU
HUTH B 3€B C IIOMOIINBIO MajorabapuTHBIX NpoKiIaauukoB [1], Bo3HuKIa
HEOOXOAMMOCTh  CO3/IaHUSI HOBOT'O OOEBOr0  MeXaHW3Ma, CIIOCOOHOTO
peanu3oBaTh  yKazaHHbIM  cmoco0. IlepBoHadanbHO  OBUIM  TIOMBITKH
UCITOJIB30BATh JJIsl TOM eI CYIIECTBYIOITUN 00€BON MEXaHU3M MOTOHSIIBHOTO
TUIMA, MNpeAHAa3HAYEHHBIA JJIsi  pa3roHa 4eJHokoB Becom 1300 .
He3nauutenpHble  M3MEHEHUS  KOHCTPYKIIMM  CYIIECTBYIOHIETO  OOEBOTO
MEXaHW3Ma HE MPUBEIM K IOJOKHUTEIBHBIM pe3yjbTaTaM C TOUYKH 3PCHHS
CTAOMJIBHOTO pa3roHa MPOKJIAIINKa, a TAKXKE U3-3a TPYAHOCTEH B COTIAaCOBAaHUHU
paboThl MeEXaHW3Ma ¢ BHOBb pa3pabOTaHHBIM  IPHUEMHO-TIOBOPOTHBIM
ycTpoiicTBOM. [ToaTOMYy OBLIO MPUHSATO PEIICHUE O pa3padboTKe HOBOTO 0OEBOIO
MeXaHH3Ma, KOTOPbIH, OyIy4l YCTaHOBJICHHBIM Ha MECTE YCITHOYHBIX KOPOOOK,
OCYIIECTBIISUT OBbI pa3roH MajorabapuTHOTo npokiaaunka [2,3] Becom 175 1.

Cxema MexaHM3Ma TpejcTaBiieHa Ha puc.l, a quarpamma, MOsSCHSIOIIAs
OCHOBHBIC 3TaIbl PabOTHI JaHHOTO 0OEBOTO MexaHu3Ma — Ha puc.2. Ha puc.3
MOKa3aHbl MepeMenieHuss Ooilka Ha OCHOBHBIX JTamax paboTel 0OO0EBOTO

MexXaHu3Ma. S, — IepeMerieHne 0oiKa 3a BpeMs 7, TpH B3BOAE (3apsake), S; —



nepemenieHue Ooiika 3a Bpems 7; Ha | ydacTKe pasroHa, KOrJa €ro CKOpoCTh

yBenuuuBaetcs ot 0 1o V S, — mepemernieHue Ooiika 3a BpeMsi 7,, KOrJa ero

max 7’

CKOpOCTh yMeHbIIaeTcs ¢ V., 10 0 (kpaiiHee moyioKeHne); S, — nepeMelieHue
Oolika 3a BpeMsl T; IIPU BO3BPALLEHUU U3 KPalHETO MOJI0KEHHS B UCXOJHOE.

PabGora 0GoeBoro MexaHu3Ma C MPUBOAOM OT OaTaHa MPOMCXOJHUT B
CJIEYIOLIEHN TI0CIE10BATENBHOCTH
| atan (1-2) — BBIOOP HAYAILHOTO MTPOBUCAHHMS JTOTIOJHUTEIBLHON THOKON CBSI3H.
baran, nepemeriasicb Ha yroJl ¢ M3 3a/IHErO MOJIOKEHUS Ha IpUOOi, 3a BpeM4 t,
MOCPEJICTBOM OCHOBHOM THMOKOW CBSI3M IOBOPAYMBAET CHCTEMY Iepelnayd u
OCYIIECTBIISIET  BBIOOpP  MPOBUCAHUS  JIOMOJHUTEIBHOW  THMOKOM  CBA3W,
COEIMHEHHOM ¢ OoiikoM. BennunHa npoBHucaHus 00yCJIOBIEHA MEpEeMELICHUEM

S; Ooiika Ha atane V.
Il sranm (2-3) — 3apsaka 6oeBoro MexaHu3ma. bataH, mepememniasch gajiee Ha

yron A, 3a Bpems l, yka3aHHBIM BbIIIE CIOCOOOM mepeMeniaer OoeK Ha
BEJIMYMHY S,, B3BOIUT MPU ITOM PabOUYyI0 NPYXHUHY U B ITOM IOJOKCHUH

pubos «3anmupaeT» 60eK.

Il aTam (3—4) — BeICTOI OOliKa (t,). 32 3TO BpeMs OaTaH OCYIIECTBIISAET MPUOOI

YTOYHOW HUTH W HAYMHAET CBOE JBWIKEHUE B 3a/IHEE IMOJIOKEHUE, 00pasys mpu
ATOM IIPOBUCAHHUE OCHOBHOM I'MOKOM CBSI3M Y MIPHUBOIHOTO IIKHUBA.

IV srtan (4-5) — Ooii. Ilpu moaxome K 3agHEMy IOJOXKCHHIO IMPOUCXOIUT
OCBOOOXKJIeHHE O00iiKa, KOTOPBIA OCYIIECTBISET pAa3roOH TNPOKIAAYNKa U
OJTHOBPEMEHHO TIOCPEJCTBOM JOTIOJHUTEIHHOW THOKOW CBSI3M TOBOPAYMBAET
CUCTEMY Tiepeay, JIUKBUIUPYS IPOBUCAHNE OCHOBHOUM TMOKOM CBS3H.

V oran (5-1) — Bo3BpamieHune Oolika B HCXOAHOE TojoxkeHue. [Ipu 3Tom
oOpasyeTcs IpOBUCAHWE JOTIOJHUTECIIHHON THOKOM CBS3H.

1) JIBrbkeHHE 3JIEMEHTOB OOEBOr0 MEXaHU3Ma Ha JTarle 3apsIKu.



Ha »toM »Tanme Oartan uMeeT mapaMeTphl ABWXKEHUS ¢ =) , o =y (t) ,

g1=¢(t),

OIpCACIICMBIC B PE3YJIbTATC KHHCMATHYCCKOT'O aHaJIn3a 0aTaHHOI'0 MEXaHH3Ma.

JIBm>keHune OataHa oOycClaBIMBAaeT BpallleHUE MPUBOJHOIO IIIKMBAa OOEBOTO

MEXaHU3Ma C YIJIOBOU CKOPOCTHIO
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Puc. 1. BoeBoif MexaHu3M ¢ MPUBOJIOM T'MOKON CBS3BIO
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Puc. 2. K onrcannro nocneoBaTeIbHOCTH PabOThl 00EBOT0 MEXaHU3Ma
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Puc. 3. [lepemenienne 60iika Ha OCHOBHBIX 3Tarax padoThl
00€eBOro MeEXaHn3Ma
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Puc. 4. K npmwxeHuto mapamMeTpoB IBHKEHHUS 3JIEMEHTOB 00EBOTO
MeXaHH3Ma C IPUBOJOM THOKOM CBS3BIO

[locnenoBaTenbHO paccMaTpuBas BCE 3JIEMEHTHI, BXOJAIIKE B cuctemy (puc.4),

HNMCCM.
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1 CKOPOCTh OO¥Ka MpH 3apsijiKe:

o -1, R, R, )

V=o-R,= R
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3nas V HalineM nepeMenieHue S U yckopeHue a 0omka:

Il'R4'R7

S=V.dt= 2
] Y (2)
v hReRy 3
Tt YRy R ®)

Ha sTane 3apsaku Ha 60ek 60€BOTO MEeXaHU3Ma JICHCTBYIOT CICAYIONIUE CUTIBI:
T — HaTsHKEHUE TOMNOHUTEIILHOM THOKOM CBSI3H;

G — cuna Beca Oo¥Ka CO IIITOKOM;

F1 — cuna TpeHus Mexay OCHOBaHHWEM OOMKa M OMIOPHOU MOBEPXHOCTHIO;

F, — cuna TpeHus Mexay MTOKOM M HAIPaBIISIOIICH;

R=(c, +¢C,) X — CyMMapHas cuja yIpyrocTH MpyXHH,

rae: ¢;,c¢, — KO3(QQUIHUEHTHI )KeCTKOCTH MPYKUH.

0<x<S, — nmepemenieHue OOMKa MPHU 3apsiKe.

F+F,=F=f-N= fl-e-\/(coscp—mg )2 + (sing+=-P)?
g

Puc. 5. K BeiBoay ypaBHeHus (6)

Cuny T ompenenuM U3 YCJIOBHS JIBUKECHHSI CUCTEMbl 2—7 Tpu 3apsaiake (puc.S).

Pacunenss cucremy Ha aBe yactu 2—3—4 u 5—6—7 uMeeM ypaBHEHHUS :
g2 =(35 +33+33) =T, Ry —T4 Ry —M3'5 4 4)

g5 =(J +3¢ +3)=T5-Rs - T;-R; —MZ%¢_, (5)



3mech (35 +J3+J35)=J33,1u (Id+3¢+3J)=32, , — NIpUBECHHbIE MOMCHTEI
MHEPIMU MacC COOTBETCTBYIOMIMX 4YACTEH CHCTEMBI OTHOCHMTENBHO OCEM
BpamieHuss X u Y,

MIT, o MIT, . — npuBeneHHBIE MOMEHTHI OT CHJI TpeHUs 2—3—4 u 5-6-7 yacreii

CHUCTEMBI, COTJIACHO PUC.8,9 paBHEIE:

2 2 '
Mszs—zt:m'f "Ry =
G 2 G 2
= {TZ-COS(y+(p)+?-(g-sin(p+8-pl)} {T4 T, -sin(y + ) + ;34 (g-COS(p—mz'pl)} f Ry
Reo + R .
Ma's 7 =Qf - (%]JrQﬁ'f'Re:

2
2{6567-Sin(p+m gp2 SlnB(G7 —GS)+§[p2 COSB(G5 +G7)+p1‘G6]}'f '@4‘ rac

2
® . .
+{Gs76'COS(P—T5 -T7 —E'[Pz -Cjs(Gs +G7)+91'Ge]}' f -Rg

. f' — npuBeneHHbIH KO3)OUIIHEHT TPEHHUs, ONPeIENIIeMbIi yepe3 K03 PUIIUEHT

TpeHust f COOTBETCTBYIOUIUX IJIOCKUX MOBEpXHOCTEH. (s mpupaboTaBmmxcs

nand — no Gopmyine Peite: f = L :

T

N3 ypaBuenuii (4) u (5) ¢ yuetom 7,=T5 umeem

1 |R TP
Tr=o {Rs (Tz Ry - 82'35(—3—4—'\/'2—3—4)—85'J5y_6 7 —Mgls 7} (6)
7 LRa
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R: 2 1¢
Puc. 6. K BeiBO1y ypaBHeHus (8) Puc. 7. K onpenenenuto

peakiuit Ni u Ny

Puc. 8. K onpenenenuto peakiuii Puc. 9. K onpenenenuto peakuuit
Q' u Q]  waosramne 3apsaku Ql u Q|

i -Ry

I
C yueroM ¢, =g, R—l U g5=¢;- BbIpakeHue (6) MpUHUMAET

2 2°15

1 |R I R R
BUN: T ZR_'[R_S(TZ'RZ —M;—P3—4)—81'—1'(—5'J§(—3—4 +R—4'J§/67J_M5Tfe—7} (7)
7 LRa 5

3anwuiieM ypaBHEHHUE IBIKCHHS OOWKA MPU 3apsiIKe

m-a=T-F-R (8)



[loacranss 3nauenus T, F, R B ypaBHeHuu (8), npeodpas3yst U yuuThIBasi, 4TO

R _a_ X g TOJTyIUM
Ry-Rs Ry R7

2
E+ 1 R5 NES 3 4+J5 6-7 | |- X+C-x+ fy- G\/(g-COS(p—cog-p) +(Q|-sin(P-|r8'p)2 -
g R2 (R? 9

1|R
{ 5(Tz Rz—M234) MngJ}:O
" Ry| Ry

(9)

2). JIBrKkeHHUE IIEMEHTOB O0EBOTr0 MEXaHM3Ma Ha 3Tale pa3roHa.

B mnonydenHoe nuddepeHnnaibHOe YypaBHEHHE ABUXKEHUs Oolka mpH
3apsanke (9) BXxoauT HewsBecTHas nmepemeHHas cuina 1,. [loaTtomy omnpeaenarsb
ko3 dunment xectkoctT C npykuH u3 ypaBHenus (9) venn3sa. Koaddumment
C MOXHO OMNpEJEeNUTh U3 PEIICHUs] ypaBHEHUs IBMKeHUs Ooiika Ha |\Vartame
(Ooit), korja OCHOBHas TMOKas CBsI3b MPOBUCAET U MOXKHO mojarats 75=0.

Paccmotpum nBmxenue 6oiika Ha IV stane. Ha 1 yuacTtke 3toro stana 6oek
Ha TIEpEeMEIICHUN S OCYILIECTBISET pa3roH Npokiaaduka yrka (puc.10) u umeer

MECTO HMX COBMECTHOC ABHIKEHHUEC OO MOMEHTA BPEMCHU 7;, KOrJa CKOPOCTb
Oolika JOCTUT'AaCT MaKCUMAaJIbHOM BEIWYUHBI Vn.ax U IIPOUCXOOUT OTPHIB

IIPOKJIQTYUKa yTKA OT OOMKa.
VYpaBHeHHE ABUKEHUS OOWKa C TPOKIQTYUKOM Ha | ydacTke UMeeT BU/L:
(m+mk=-T-F-F,-F-F+R +R, (10)
371€Ch M — Macca MPOKIIAIYNKa;
Fi1, F2, F3, F4 — cuuibl TpeHus miToka, 6oiika U MPOKJIAAUYMKa O HAMpaBJIsSIONINE
3JIEMEHTHI;
R1, R — cHJIBI yIpYroCTH NPYXKUH;
T — HaTsDKEHUE JTONOJHUTEIBHON TMOKOU CBS3H.
[Ipumem 3a Havasio OTcUeTa KpaiiHee MoJIoKeHHe OolKa, KOTOPOE OH 3aHsI

B koHIie |l arama mpu 3apsiake Ha IepeMenIeHnn Sy



E_E‘Q?f r‘é’IR',:I:
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1=3 Rz 'g F,
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Puc. 10. K BriBony ypaBHeHus (10)

= 2
Tz’ 0

Puc. 11. K BeiBony ypaBHenus (11)

Puc. 12. K onpenenenuto peakuuii N3 1 Ny
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Puc. 13. K onpenenenuto peakiuii Ha 3Tane pa3roHa
Ry =c1(So—x) , Ry =¢5(So—X) ,

Ry +R, =(¢;+¢5)-Sg—(¢; +C5)-x=C-Sy—C-x=Ry —C-X

rae X — InepeMeuicHue 0olika OTHOCUTEIBHO HAYaILHOTO ITOJI0KCHUS.

2 2
F+F, = fl-G-\/(COS(p—cog g} +(sin(p+g%)

Cuibl TPCHUA MCIKAY KOPITYCOM IMPOKIIAAYUKA U HAIIPABIIAIOIUMHU 3JICMCHTAMU

MpueMHON KopoOku (puc.12) paBHBI:

Fy=1f-Ng= fz%[(9-005<p—w§-p)-ct9a+g singve-p)

Fo=f3-Ny= f3-%-(g.c05(p—oa§ -p)~CSCOL

Hatsokeame T JOomOMHUTENBHOM THOKOW CBS3M OMNPENEIMM W3 YCIOBHS
JIBUKEHHS CUCTEMBI 2—7 TpHU pa3roHe ¢ yuetoMm T2=0 1 HOBOro, MO CPaBHEHUIO C
ATAnoM 3apsiku, HampaBieHus BpamieHus (puc.ll). Ilomaraem Takxke, 4TO
MPOCKaJb3bIBaHUE HA OJIOKE 8 OTCYTCTBYET.

Torna

1 R R R
T=Ty :—'{—5' M3 s, +82(R—5'J§(—3—4 +R_4"]€¥—6—7j+ MsT—PG—J (11)
4
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Bxopsiue B Beipaxkenue (11) MOMEHTBI OT CUJT TPEHUSI PABHbI

2 2
G . G
MJP, 4 :g f 'Rs‘\/|:%‘(g'5|n([)+8'pl)j| +[T4 +%-(g .COS P — 2 ~p1)}

TP
Ms“g 7 =

2
g' f RGO; i '{6567'Sin¢+ = g’lpz -sinB(G; —Gs)+§'[ﬁ>2 -cosB(Gs +G7)+91G6]}+

2
T Q)
+5 TR '{G567'C03(P—T5 -T7 —?'[Pz -cosB(Gs +G7)+P166]}
[loncrasnss 3nauenus 7, F, R B ypaBHenue (10), nmpeoOpasys U yuuThIBasi, 4To
Ry _a X

€y —+=—=—, TIOJIY4YHNM:
2R5 R, Ry 7

[&+&+i.(

RZ y G 2 :
= =233 54+ 36, ~x+c-x+fl-—-\/(g-coscp—mg-p) +(g-sinp+e-p)* +
g 9 R7 (Rj g

+ f, %(g -Sin(p+8-p)+%-(f2 .Gy -ctgo+ fg -Gl-CSCOL)-(g .COSp— 7 -p)—

R
_Ro+Ri.[R_5.M;f3_4+Mgf’6_7j=o (12)
7 4

2

06 1 R52 JX Jy —
O3HAUYUM E R—E' 23-4tJ567(|=0,

f1~§-\/(g-005(p—0)§ -p)er(g-sin(p+g-p)2 +

+f, %(g -Sin(p+8-p)+é-(f2 -G, -ctgou+ f3-Gl-csc<x)-(g -COS (P — 0> -p)+

1 (Rs 1P P
=S5 mIP MR = F
R, (R4 234 TMss 7

ITonaras q=const u F=const Ha 1 y4acTke HMMeeM CIEAyIOIIee YpaBHEHUE

JBUKEHUS :
(m+m +q)-%+c-x=c-Sg—F (13)
rae 0<x<S§,

WJIU C y4€TOM 0003HAaYEHUN

m+m+q=p, %=k2, $=a, s+k?.-x=k%.a_ (14)
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3).Pacuet koaddurmenTa xeCTKOCTH padovet Py>KUHBI.
Kak wusBectHo [4,5] oOmiee pemienue JuHEWHOro auddepeHImaIbHOro
ypaBHeHus Bua (14) umeet Bu:
Xx=a+A-sink-t+B-cosk-t,

Torna X=A-k-cosk-t—B-k-sink-t
Omnpenensisi noctosiHHbIE A U B U3 HaYanbHBIX yCIOBUMA Xio = 0) ,

X._o = 0 , momy4aeM 3aKOH JABM)KEHUs OOMKa

x=a-(1—cosk-t) (15)
b depeHmpyst Mo BpeMeHH t , HaX0JMM CKOPOCTh U YCKOPEHHE

x=a-k-sink-t (16)
x=a-k?-cosk-t (17)

B kxoHme 1 yyacTka B MOMEHT BPEMEHH t=7, JOJDKEH MPOU30UTH OTPHIB
NpoKJIaaYhKa yTKa OT Oolika OoeBoro mexaHusma. llpu 3TOM JODKHBI
BBINIOJIHSITHCS CIEAYIOINE YCIOBUA X =0 , Xi—g =Viax » ¥tep =0 , TIOACTABISAA

KoTopble B ypaBHeHUs (15-17), momydaem:
1) 0=a-k®-cosk-z, Tak KaK a;tO[SO >%) u k=0 ,To cosk-z=0

n 3w 5m (2-j-1)n

OTKYJIA T) = ——,——,—— uoers,
T K 2K 2k 2.k
J171s1 TIepBOTO TIepHo/ia UIMEEM JBA 3HAUEHHS 7, | T = ﬁ u = 3—::
2) Viyex =a-k-sink-1; >0.
T 3-m
DTOMY yIOBIIETBOPSIET 3HAUYCHUE T = K (pu 1, = ok sink-t=-1)
Taxum obpazom, ipu t; = ﬁ = g\/g (18)
vmza-kz(so—%j- % (19)
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Viax — TO CKOPOCTh MPOKJIAJ4YMKa YTKAa B KOHIE pa3roHa (HayalbHasi CKOPOCTh

JIBIKEHUSI B 3€BE), OTpe/iefieHHast paHee [6].

3Has BENUYUHY V,, U3 ypaBHeHHs (19) ompenenuM CyMMapHYIO >KECTKOCTb

npyxuH C:

Viex “y/C-P=C-Sy—F

sg-cz—(z-so-mv,?ax : p)-c+ F2=0

. 2-S0-F +Vi2y - D+ Vg -+ p-(4-Sg - F +Vi2y -P)

2
2.52 (20)
3) S, =a-(1-cosk-1;)
T F
HpI/I leﬁ ) Slza:SO—? (21)

OTMETHUM 37€eCh, UTO $51<S

Jlnst mpenBapuTeNbHOrO aHajau3a paboTel 00eBOTO MexaHu3Ma Oblia
pa3zpaboTaHa mporpaMMa OIpe/esieHUs BEJIUYUH, BXOIAIIUX B ypaBHeHue (12).
Pacuetsl 1o omnpeneiaceHu0 MOMEHTOB OT CUJI MHEPUMHM M CHJI TPEHHs MpHU
cpabaTbiBaHUM OOEBOTO MEXaHHW3Ma TI0Ka3ald, YTO 3HAYEHUE MPABOM YaCTH
yrnpabiieHusi (13) CyllleCTBEHHO H3MEHSIETCS, TO €CTh MNPUHATOE IOMYIICHHUE
F=const HeBepHO W MPOBOAWTH ompeneieHne KOIPOUIIMEHTa KECTKOCTU
MPY>KUHBI ONTMCAHHBIM BBITIE crocOOOM Henb3s. [IpuBenennas metonuka Oyner
MpUMEHUMa, €ClIM cpaldaThiBaHHE OOEBOIO0 MeEXaHW3Ma NPOUCXOIUT 0Oe3
MOBOPOTAa cUCTEMBI 2—7. B 3TOM ciiyyae MOKHO CUUTaTh 3HAYEHUE MPABOM
yacTtu ypaBHeHHMs (13) MOCTOSIHHOW, Tak Kak NpH pa3roHe MPOKIag4yHhKa
CyMMapHasi CuJja TPEHUs NU3MEHSETCS] HE3HAUYUTEIbHO, 4 UMEHHO OT 45,514 r o

45,204 r.
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DTOro MOXXHO JOCTUTHYTh, €CITH B OINKUCAHHOW KOHCTPYKIHMH OOEBOTO
MEXaHN3Ma KapeTKy BBIMIOJHUTh, HE CBA3BIBASL €€ JKECTKO C OOEBHIM IITOKOM.
Torna xaperka mocie 3apsaKd 00€BOr0 MEXaHHM3Ma IMOJ JCUCTBUEM IPYKUHBI
Oyzner BO3BpalIaTbCs B HCXOAHOE IOJIOXKEHUE, OCYLIECTBISAS OJHOBPEMEHHO
MOBOPOT cHUCTeMbl Tmepeaad. Takum oOpa3oMm, cpabaTbiBaHHue OOEBOIO

MECXaHH3Ma 6yz[eT IMPONCXOAUTh HE3AaBUCUMO OT IIPHUBOJA.

BriBoan!

UcxonupiMu mapamMeTrpaMu JJisi MPOEKTUPOBAaHMUS OOEBOTO MeEXaHH3Ma
MOJEPHU3UPYEMOTO KOBPOTKAIIKOT'O CTAHKA SIBJISIFOTCS Macca MPOKJIaIunKa, ero
HayaJbHasi CKOPOCTh MPHU BXOJI€ B 3¢B, KWHEMATUYECKHE MapaMeTpbl O0aTaHa U
BEJIMYMHA HavaJbHOU JedopMaluy MpyKUHBI.

Jlureparypa

1. PeibakoB B.A. HccienoBanre U METOIbI ITPOCKTUPOBAHUSI MEXaHU3MOB
NPOKJIAJBIBAaHUS U MPUOOS YTKAa Ha MOJEPHU3UPOBAHHOM KOBPOTKAIIKOM
cranke: J{ucc... x.1.H. — Koctpoma, 1982, -275 c.

2. llsetkoB 1O.H., T'op6ynor A.Il., PeibakoB B.A., Mapteimenko B.A.
boeBoit Mmexanu3m Tkankoro cranka. ABT. cBug. CCCP Nel008300 K.
JO3]1 49/32.

3. PeibakoB B.A., AnocoB B.H., IlserkoB HO.H. boeBoii Mexanmu3m s
KOBPOTKAI[KMX CTAHKOB C MaJorabapuTHBIMH Npokinaauukamu. CO. Hayd.
tpynoB KTHU, Koctpoma, 1985.

4. bunepman B.JI. Ilpuknagnas Teopuss MexaHMYecKHX KoyieOanuil. M.,
«Bricmras mxomay, 1972. — 416 c.

5. ITanoBko .I'., I'ybanoBa N.W. YcToWuuMBOCTH U KOJ€OAHUS YHPYTUX
cuctem. M., «Hayxka», 1979.- 384 c.

6. PeibakoB B.A., Maprteimenko B.A., AnocoB B.H., IIserkor IO.H.

OHpGI{GJ’IeHI/Ie 3dKOHa ABHMXXCHHA IIPOKIAA4YMKAa YTKAa Ha KOBPOTKAIKOM



15

craHke. M3B. By30B « T€XHOIOTHUS TEKCTUIBHON MPOMBIIIIIEHHOCTHY, Ne 3,

1982.



