Onucanue K J1adopaTopHoii padore
«KunemaTuka 3y04aTbiX MeXaHU3MOB)

3y04YaThiM Ha3bIBACTCS MEXaHU3M, CIY)Kalluil [UIsl Tepenaddl BpaICHHS
MEXIy BaJlaMd C 3aJaHHBIM HM3MCHCHHEM YIJIOBOH CKOPOCTH W KPYTSAIICTO
MOMeHTa. [IBW)KeHHE TepemaeTcss 3a CYeT IMOCIEeNI0BATEIFHO 3aleIUISFOIINXCS
3yObeB.

CxemMaTHyHO 3y04YaThle MEXaHU3MbI H300PAKAIOTCS CIETYIOIINM 00pa3oM:
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Kaaccudpukanus 3y04aTpIX MeXaHU3MOB

Cy1ecTBYIOT pa3Hble PU3HAKU KIacCUDUKALINY:
1) Ilo pacnonosicenuro oceil Konec Ob16aI0M MeXAHUIMbL
a) ¢ MapauieIbHBIMU OCAMH — ITUIMHAPUYECKUMHU 3y0UaThIMU KOJIECaMU
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0) ¢ MepeCceKaAIMMUCS OCIMH — KOHUYECKUMU 3y04aThIMU KOJIECaMU




B) C MEPEKPEIINBAIOIINMUCS OCSIMH — YEPBAYHbIE MEXaHU3MBI (3y0UarTo-

BUHTOBBIC)
S
/77
77
77, 777

2) B 3asucumocmu om HakioHa TuHUU 3y0a CYuecmayion Mexanusmbl
a) MpsAMO3yObIe (3y0 HampaBJIeH MapaieIbHO OCU KoJleca)

0) Koco3yOble (3y0 HaKJIOHEH OTHOCHUTEJIBHO OCH KoJjieca Ha yrod f3). Yron
0
HaKJIOHA 3y0a HAXOJAUTCA B Mpejiesiax OT 8° 1o 20°.
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B) IIEBPOHHBIE (3yObs pacHoJIOKEHbl CUMMETPUYHO OTHOCUTEIHHO
0
CepeIrHbI 3y0UaToro BeHIla). YToi HakiIoHa 3yba 3 > 25°,
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3) Ilo sudy 3ayennenus paziuyarom mMexaHumol
a) ¢ BHEIIHMM 3allelyieHdeM (3yOuarble Kojieca BpamjaloTcs B
MPOTUBOIIOIOKHBIE CTOPOHBI)
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0) C BHYTPEHHHMM 3alleIVICHHEM (KOJIeCa BpAILAIOTCS B OJHY M Ty XK€
CTOPOHY)
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4) Mexanuszmul ¢ paznuunsimu npoguisamu 3y6a
a) C ABOJILBEHTHBIM IpoduiieM
0) ¢ kpyroBsiM nipoduiiem (3aimemiennemM HoBrukosa)

MexaHu3Mbl € KpyroBbiM mpoduiieMm o01anaroT OoJblIed Harpy3o4HOH
CIIOCOOHOCTBIO, HO JIOPOKE€ B M3TOTOBJICHUM M OYCHb YYBCTBUTEIBHBI K
MIOTPENTHOCTSM U3TOTOBJICHUS W COOPKH, TOATOMY HanboJiee pacrpoCcTpaHEHHBIMHU
SBJISFOTCSI MEXaHU3MBI C 9BOJIbBEHTHBIM 3aIICTIIICHUEM.

5) B 3asucumocmu om noO8UICHOCMU OCell 3y04amulx KOJleC pa3iuyam

a) MEXaHU3MbI C HETIOIBUKHBIMU OCSIMU (ITPUMEPHI PACCMOTPEHBI BBIIIIE)
0) MEXaHU3MBI, B COCTABE KOTOPBIX €CTh 3y0UaThie KOJieca C MOIBIKHBIMU
OCSIMH — TIJIaHETapHEIE.
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Kunematuka 3y04aTbiXx MEXaHU3MOB

HepenaTqu()e OTHOILIEHHUE — OTO OTHOIICHUC YITIOBLIX CKOpOCTeﬁ BY6IIaTI>IX
KOJICC, B3ATBIX C COOTBCTCTBYIOIIUM 3HAKOM
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Nunexkcel B 0003HAUYCHWH TEPEJATOYHOTO OTHOIIEHUS OMPEICTSIOT IMyTh
nepegayn ABWKEHHS (B MpUMEpe — OT MEPBOro Kojieca KO BTOPOMY). 3HaK B
dbopMynie TMOKa3bpIBaE€T, MEHSACTCS WU HET, HAIpaBJICHHWE BpAIICHHUS 3yOUaThIX
Kojiec. 3HAK «+» OTHOCUTCA K BHYTPEHHEMY 3allelUIeHHI0, 3HAK «-» - K
BHEILIIHEMY.
WNupiMu cioBaMu, MepeIaToYHOe OTHOIIEHHE TTOKA3hIBAET, BO CKOJIbLKO pa3

U3MEHUTCS YTIIOBasi CKOPOCTH TPH TEPEXO0JIC Yepe3 mepenady.

B 3yOuatom MexaHu3Me€ MEPENAaTOYHOE OTHOIICHUE TakKXe MOXKHO
OTIPEJICIUTH KaK OTHOIIICHHUE YUCeN 3yObeB 3y0uaThIX KOJIEC.

Q) yA
U,=+—2=+-2

®, Zy
Ilepenaroynoe OTHOIIEHHE 3JIEMEHTAPHOI0 3y04aTOro MeXaHu3Ma NMpPsiMo
NPONOPUUOHAJIBLHO OTHOIIEHHUIO YIJOBBIX CKOPOCTeH 3y04aThIX KoJieC |
00paTHO MPONOPIHUOHAJIBLHO OTHOIIEHUIO X YK ceJ 3yObeB.

CioxHble 3y0UaTbie MEXaHU3MBI

DyieMeHTapHbIe (OHOCTYNEHYAThIE) 3yOUaThle MEXAHU3MbI, COCTOSIIUE W3
nmapel  3yO4aThlX KOJIEC, TPHUMEHSIOTCS TPU OTHOCUTEIBHO  HEOOJBIIHNX
nepeIaToyHbix OTHOmEHusX (o 8). s momydeHuss OONBIIMX 3HAYCHUN
nepeaaToOYHbIX OTHOILICHU I MPUMEHSIIOTCA CJIOKHBIE MEXaHU3MBl,
MPEACTABIISAIONINE COOOM Pa3IUYHOTO POIa KOMOMHAIIMY AJIEMEHTAPHBIX 3y0UaThiX
MeXaHU3MOB. Takue MeXaHU3Mbl Ha3bIBAIOTCS PSIOBBIMU WJIA CTYTICHUYATHIMH.

OO01ee nmepeaaToyHoe OTHOUIEHHE CJI0KHOIO (CTYNEHYATOro) 3y0UaToro
MEXaHU3MA ompeeisieTcsi KaK INPOU3BEICHUE TMepPedaTOYHbIX OTHOLIEHHH
NMPOCTBIX MEXaHU3MOB, BXOASIIIUX B €ro COCTaB (CTyINeHeH).

Uln = U12'U23'U34 U

(n=1)n



PaCCMOTpI/IM NpuMEp CJIOXHOIro MEXaHnm3Ma C HCIIOABMIKHBIMH OCSIMH
SY6‘{aTBIX KOJICC:

B JAaHHOM MCXaHHU3MC BXOIHAT B 3alCINICHHEC TPHU NAPbI 3Y6anBIX KOJICC,
T. €. OH ABJLICTCA TPEXCTYNICHYATBIM. Kamaﬂ CTYIICHb H3MCHACT 4YaCTOTYy
BpalmicHns B COOTBECTCTBHU € €€ IICPCAATOYHBIM OTHOIICHUCM.

B utore ob6uiee nepegaTouHoe OTHOIICHUE MEXaHU3Ma - U14 (ot mepBoro K
YETBEPTOMY 3BEHY) Oy/I€T PaCCUUTHIBATHCS CICTYIONIUM 00pa3oM:
U14 = U12 ' U23 : U34
Ecnm 3anucarh mepenatoyHble OTHOIICHHUS CTYNEHEW KaK OTHOIICHHS YUCel
3yObeB, MOJYYUM CICAYIONIYIO GOpMYITy:

Uy =(-) 2= () 2%
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3ILCCI) (—1) YUYUTBIBACT, 4YTO KaXXIO0C BHCHIHCC 3alCINICHUC MCHACT

HalpaBJICHUE BpallleHUsA. B paccmarpuBaeMOM MEXaHWU3ME TPH BHEIIHHUX
3aIleTUICHHUS, TO3TOMY CTECTICHb TPEThS.

AHaJIOTUYHO MOXHO 3amucaTh OO0IIyt0 (Gopmyny s JIFOOOTO CJIOKHOTO
MEXaHU3Ma, COCTOSIIETO U3 N 3BEHHEB:

Uln _ (_1)k ®, _(_1) L,-2,°L, ... L,
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3I[€CI) K — 4rciio BHeIIHHX BaHeHHeHI/II/I Ha IIyTH OT I€PBOI'0 KoJieca K N-My.



Ilnanerapublie 3y04aTbie MeXaHU3MbI

IlnaHeTapHBIMHM HA3BIBAKOT 3y0UaThble MEXaHHU3MbI, B KOTOPbIX MMeeTCH
XO0Ts ObI 0JHO 3y0uaToe K0J1eco ¢ MOABHKHON 0ChI0 BpPALIICHHS .
Takme koseca COBEPILAIOT CIIOXKHOE JBWKEHHUE — BPAIAOTCA BOKPYD

COOCTBEHHOW OCH U OJHOBPEMEHHO O0OpAUYMBAIOTCS BOKPYT JPYTHX 3yOuyaThIX
KOJIEC, C KOTOPBIMH BXOJST B 3alleIUICHHE, T. €. JABIDKYTCS Kak IUIAHEThl B
COJIHEYHOM CHCTEME, 332 UYTO MEXaHU3M U TOJIy4nJI CBOE Ha3BaHMUE.

[TnanerapHble MEXaHU3MBI JAEIATCS HA TPH TUIIA:

1) IInanerapHbIe epenadn

2) Juddepennnanbabie Mexanu3Mel (auddepeHmas)
3) 3amkHyTHIC TU(HEPEHIHATBL.

Ili1anerapHas nepexaya
OCHOBHBIMH MPU3HAKAMHU TAKOTO MEXaHU3Ma SABJISIIOTCS:
a) Hamuume 3y0uaThix KoJIeC C MOJABMXKHOM OChIO BpallleHus (OCHOBHOM
MPU3HAK [JIAHETAPHOTO MEXaHU3Ma)
0) PaBeHCTBO eMHUIIE CTEIICHU TOABMXKHOCTH Mexann3ma (W = 1)
B) Hanuuue B cocTaBe MexaHM3Ma HEMOABUKHOTO 3y04aToro Kojeca.

[Ipumep nmaneTapHOU nepegadn
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3BEHbSA IJIaHCTAPHbIX MEXaHU3MOB UMCIOT CBOW HA3BAHM:
3Y6‘13TLIG KoJIeCa C IIOJBMXKHBIMH OCJIMH HAa3bIBAIOT CaTeJlJINTAMHU

(3BeHo 2 - 2).

3BeHO, B KOTOPOM YCTAHOBJIEHBI OCH CATEJUIUTOB, HA3bIBAIOT BOJMJIOM U
o0o3HaualOT Ha cxemax OykBoil H. Ocp Bpamienuss Boauia — TJIaBHas OCh
MeXaHU3Ma.

3yOuaTbie KoJieca, 3aleIUIAIOHecs] ¢ CaTeJUIMTAMH W HMEIONINE OCH,
COBMA/IAIONINE C TNIABHOM OCBIO, HA3hIBAIOT HEHTPAIbHBIMH KoJiecamu (Koueca 1
u 3).

HenoaBuikHOe IICHTpaJIbHOE KOJIECO (3BEHO 3) HA3bIBACTCS OMOPHBIM WU
COJTHEYHBIM.

Ju¢pepeHunanbHbIi MexaHu3M (IudgepeHuna)

OCHOBHBIE PU3HAKU:

a) Hanuuue catemnura

0) CteneHpb NOJBMKHOCTH MexaHu3Ma paBHa 18yMm (W = 2)
B) HenoaBMXHBIX IIEHTPAbHBIX KOJIEC B MEXaHU3ME HET.
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3amkHyThIH T depeHunaI

OCHOBHBIE NIPU3HAKHU:

a) Hanmuuwue catenauta

0) CreneHb MOIBMKHOCTH MeXaHn3Ma paBHa exuauIe (W = 1)
B) HemoIBM>KHBIX LIEHTPANIbHBIX KOJIEC B MEXaHU3ME HET.
[Ipumep:

2 .=

KunemMaTnka nmjianeTapHbIX 3y0UaTbIX MEXaHU3MOB

AHAJINTHYECKAS KHHEMATHKA

Cno’XHOCTh KHHEMATHYECKOTO aHaIM3a TUIAHETAPHBIX 3y0UaThIX MEXaHU3MOB
3aKJIF0YAeTCsl B TOM, YTO B UX COCTaB BXOJAT 3yOdaThle KOJIECa C MOJBHKHBIMU
OCSIMU BpallleHUsI (CaTeJIUThI). DTH KOJieCa COBEPIIAIOT CJIOKHOE JBIKCHHE:
BpAIIAOTCS BOKPYTI COOCTBEHHOM OCH U OJIHOBPEMEHHO OOKaTBIBAIOTCS BOKPYT
LHEHTPaJIbHBIX 3y0UaThIX KOJIEC.

AHQJIUTUYECKOE  ONpEACICHUE KUHEMAaTUYeCKUX  MapaMeTpPoOB  TaKHUX
MEXaHM3MOB  BBHINIOJIHAIOT HAa OCHOBE MeETOJa OOpalleHWs  JIBHKCHUS,
MpeIIOKEHHOTO Briucom.



CyTh 3TOro MeToJa: MBICICHHO COOOIIAIOT BCEM 3BEHBSIM MEXAaHHU3MA,
BKJIFOYAsl CTOMKY, YTIJIOBYHO CKOPOCTb, PABHYIO 10 BEJIMYMHE U TIPOTHBOIOJIOKHYIO
10 HAIIPABJICHHUIO YTJIOBOM CKOPOCTH BOJMIA My. Toraa B 0OpalnieHHOM JBHKECHUN
BOAMJI0O CTAHOBHUTCH HEMOABHMKHBIM, a MEXaHU3M W3 IUIAHETapHOTO
IpeBpaIiaeTcs B 00paleHHbIi MeXaHU3M ¢ HeNMOJABUKHBIMH OCSIMH KOJI€C.

dopMynbl  pacueTra TEPEAaTOYHOTO OTHOIICHHS JJIi MeXaHU3MOB C
HENMOJABMKHBIMHU OCSIMM HaM HW3BECTHBI. [Ipu 3TOM M3 yIIOBBIX CKOPOCTEH BCEX
3BEHBEB HEOOXOJIMMO BBIUECThH YIJIOBYIO CKOPOCTh BOAMIA My (YTIOBBIE CKOPOCTH
B 00paIlCHHOM JBH)KECHUH ).

OOBSICHUM  CMBICTT MeToJia OOpalleHHOTO JABWKCHHS Ha TpuUMepe
nuddepeHnanIbHOro MexaH1u3ma.

0,

5 =

B Tabnune paHbl 3HaUY€HUS YIVIOBBIX CKOPOCTEH 3BEHHEB B ’TOM MEXAHU3ME

JUISL IEMCTBUTEIBHOTO JBWXKEHUS M ISl OOpaleHHOro (Impu OCTaHOBJIEHHOM

Boawie). WMHIekc BBepXy B CKOOKax YyKa3blBA€T, KAaKO€ 3BEHO YCJIOBHO
OCTaHOBJIEHO.

YrinoBbIe CKOPOCTH
HcxonHas yrnosas
No 3BeHbEB 3BEHBEB B 00OPAIIEHHOM
CKOpPOCTh 3BE€HbEB
JBH)KCHUU
I{enTpanbHOE Koeco | o 0" = 0 - oy
' (H)—
Caremmur 2-2 (QF) (DQH =M - MK
[lenTpanpHOE KOJIECO 3 ™3 0)3( )= 03 - OH
Boanno H OH Oy -0y =0

Torz[a ML pacCMaTpUuBACMOI'O MCXaHU3Mad MOXKHO 3aIlliCaTh:



(H) _ 10 =0y 12,2,
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Uy’ =(-1) =—"*=(-1)
W3 — Oy Z-Z,
H
31ech Ugs) YUTaeTCid KaK «IIepeaTOYHOE OTHOIIEHHWE OT IIepPBOrO K

TPEThEMY 3BEHY MPHU OCTAHOBICHHOM BOJIHIICY.
AHaAJIOTMYHO MO>KHO 3amucaTh o0yt GOopMyITy MEepeIaTOuHOTO OTHOIICHHSI
MJIaHeTapHBIX MeXaHU3MOB ((popmyia Bumuca):

UEH) _ W, —04 =(_1)k Z,"Zy."Z,
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n-1
r71e K — 91icIio BHEITHUX 3alleIUICHUI Ha ITyTH OT IEePBOTo K N-My 3BEHY.

JI71si nu1aHeTapHOI mepexaYvu 1nojgyyeHHbIe (hOPMYJIbl YIIPOIIAIOTCS, TaK Kak,
KoJIeco 3 (OMOPHOE) SIBJICTCS HEMOABUKHBIM (m3 = 0).

Hcxons u3 3TOro0, nepeiaToyHoe OTHOIIEHHE OT KoJjieca 1 K BOAMITY MOXKHO
paccuuTath 1o popmyie:
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IHopsinok BbINOJIHEHNSI PA0OTHI

PaccMOTpuM NOPSI0OK BBIOJHEHUS pa0OThI Ha CIEIYIOLIEM IPUMEPE:
[IpoBecTH KHHEMAaTUYECKHUI aHAU3 3y0YaTOro MEXaHU3Ma, IPEICTABIEHHOTO

Ha CXeMe: T
} ——
0, T —{ ,
2Ivwal \T-5
._I | 7z | +
. e 1
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Hcxoanbie JaHHbIE:
Yucna 3y0beB 3y0UaThix KOJIEC:
Z, Z, Zy Z3 Z3 Z, Zs Zg
17 34 20 40 20 80 20 60

-1
VYrnoBasi CKOpOCTh BXOAHOTO 3BeHa 01 = 120 ¢™.

3agaum:

1. OpopMUTh CTPYKTYPHYIO CXEMY MEXaHU3MA.

2. PaccunTaTth CTeNEHb OTHOCUTEIBHOM MOIBUYKHOCTH.

3. OnpenenuTh TUII MEXaHU3MA.

4. Haiitu ob1iee meperaToyHoe OTHOIICHUE MEXaHHU3Ma.

5. OnpenenuThb yriioBble CKOPOCTH BCEX 3BEHHEB MEXAHU3MA.

1. CrpykrypHas cxema 3y0uaroro MexaHusma oQopmisieTcss B
COOTBETCTBHH CO CIICTYIONMMHU MPaBUTIAMU:
a) 3y0uaTkle KoJjieca HyMepyroTcst apadckumu 1udpamu. Eciu 3youaTsie
Kojieca OOBEAMHEHBI B OJIHO 3B€HO, BTOPOE KOJeco B OJOKE HyMepyeTcs TOH
xKe 1UGPOH Co TPUXOM.




6) Boauno (3BeHO, HecyIee MOABMKHYIO OCh CaTeInTa) 0003HaAYaeTCs
oykBoii H. Ecnm B MexaHW3Me HECKONBKO BOIWI, KaKI0oe 0003HAYaeTCs
oykBoit H ¢ HomepubiM nnsekcom (Hy, H, 1 T. 11.)

B) KuHematndeckue mapbl mepBOro KJjacca (OCH BpaIlieHUS 3BEHHEB)
ob6o3Hauarotcst OykBo O ¢ cooTBeTcTBYIOMMM HHACKCOM (O, Oy 1 T. 1.).

Kunematnyeckue mapsl BTOPOro Kjacca — MecTa 3aleruieHus: 3yObeB
0003HAYaI0TCA 3arjJaBHbIMUA OYKBaMH JIATUHCKOTO ai(haBUTA.

B cooTBeTCTBUM C 3TUMM IpaBUJIaMU, CTPYKTYpHasi cxeMa OyIeT BHITISIICTh
CJIEAYIOIIMM 00pa3oM:

2. OnpenenuM cTeneHb MOABUKHOCTH MexaHu3Ma 1o ¢popmysie Uebbliena:

W =3n-2F, -P,, rze

Ywmcio moaBmKHEIX 3BeHbeB N =5 (1, 2-2°, 3-3°, H-5, 6).

Uucmo KuHeMaTHYecKuX map nepsoro kiacca P; =5 (Oq, O,, Oz, Oy, Og,).

Yucino knHeMaTHYecKuX map Broporo kiacca P, = 4 (A, B, C, D).

Crenens noxsmwkuaoctn W =3n—-2P, —P, =3-5-2-5-4=1.

CreneHb MOJBMKHOCTH COOTBETCTBYET OJHOMY 3aJJaHHOMY BXOJIHOMY 3BEHY,
3HAYUT MEXaHU3M paboTOCIIOCOOEH.



3. Tun MmexaHu3Ma OmpeieTuM IPU MOMOIIIH MPEJCTABICHHON HUXKE CXEMBI:

JLOYATIIE MEXTHLIMb!
/ LnoxHeie (cmyneq4amsie)
[lpocimele Honaomcs pas/igHbIMyY
KOMOUHAUAM 1DOCITIBIX
MEXAHLIMOG
(" HEenadbuXxHeIMY OCSMU
Konec
A% / ( nodbuxHeMy ocsamy
7 HEKOMOpbIX KO/er -
2\"24 [IGHEMODHbIE
7
[TnaremapHas Jugpgenesuuan JaAMKHYITBIL
nepedaya aup@eperyua

Cmenens nodbuxHocmy W =1
B cocmabe ecme Henodbuxroe
3d4amoe Koneco
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Y4ameix Konec
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Cmeners nodbuxwocmu W =2
B cocmabe Hem HenodbuxHsix
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Cmenersy nodbuxHocmy W =1
B cocmabe Hem HenodbuxHsix
UB4amex Konec
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AJITOPUTM peleHusi ITOH 324U MOKET ObITh CJIeAYIOIINM:

a) OnpenensieM, €CTh JIM B COCTaBE MEXaHU3Ma IUIAHETapHas CTYIEHb (I10
HaJMYUI0 3y0UaThIX KOJEC C OJABUKHBIMU OCSIMU BPAILICHUSI — CATEJUIUTOB).

0) [lpy HanWMUYMM CaTEJUIUTOB BBIJIENSAEM HEMOCPEICTBEHHO IJIAHETAPHYIO
yacTb. B ee cocTaB BXOIST caTe/UIUThI, BOAWJIO M HEHTPAJIbHbIE 3y0uaTbie
KoJieca, HaxoAsyecs B 3aleNJeHUN C CATeJINTAMMU.

B) OrmpegensieM TUN IUTAHETApHOM CTyneHHW (IUIaHeTapHas Iepeaaya,
nuddepennnan, 3aMKHYTHIN quddepentann).

r) Ecnu B cocraBe MexaHu3ma OoJiblll€ HET 3yOUaThIX KOJIEC, KpOME
IJIAaHETAPHOW CTYNEHH, 3HAYUT MEXaHNU3M IIPOCTOM U €r0 THI COOTBETCTBYET THITY
IUTAHETAPHOTO MEXaHHU3Ma.

B mpoTtuBHOM ciTydae MEXaHU3M SIBIISICTCS CIIOKHBIM — CTYIEHUYAThIM. Torma
QITOPUTM JIEUCTBUIA HY>KHO ITOBTOPUTb.

Ecnu maHeTapHBIX MEXaHM3MOB B COCTaBe OOJIbIIIE HET, YMCIO OCTAJIBHBIX
CTYIIEHEU ompenessieM Mo YUCITy map 3y04aThlX KOJIEC ¢ HEMOABMKHBIMU OCSIMHU.

OnpeneauM THII pacCMATPUBAEMOI0 MEeXaHHU3MA.

B ero cocraBe ecTh 3y04aThie Kojeca ¢ MOJABMKHBIMU OCSIMU (CATEJIUTHI) —
3TO 0JI0K 3yOUaThIX Kojec 3-3°.

Boeimenum  1utaHetapHyro yacTh MexaHum3ma. K Hell oTHocATcs  OJok
catesuiuToB 3-3°, Bomwio H u meHTpanbHbie Koneca 2’ u 4, Haxonsmuecs B
3alleNJICHUN C CaTeJUTUTaMU.

N [
h\'m [InaxemapHas
16 _Cmynexs
- =l
@, —
s/ 4
13: 5 8
LT | %
A Twea|l  Gaalbs
21O |\ 77 |,V
5\ 6 «
N
)
4




JlaHHas CTyneHb SBISIETCS NJIAaHETAPHOM mepeaaded, T. K. CTCIEHb
noaBwkHocTd W = 1, 1 B ee cocTaBe €CTh HeMOABHKHOE 3y0UaToe KoJieco 4.

Kpome mnanerapHOi CTyleHH B MEXaHHU3ME €CTh elle 3yOuaThie Kouseca,
3HAYUT, MEXAHU3M SIBIISIETCS CIIOXKHBIM CTYIIEHYAThIM, IPY 3TOM OJIHA U3 CTYIIEHEN
ABJISICTCS TITAHETAPHOM TMepeIavecil.

B ocraBmelicas 4acTM MeXaHHW3Ma CAaTEIUIMTOB, a 3HAYUT, U IUIAHETAPHBIX
CTyrneHeu 6onpie HeT. Torma OyJaeM UMETh elle JBe CTYNEeHHU U3 3y0uaThiX KOJec
C HETMOJIBU>KHBIMU OCSIMHU — U3 1-TO U 2-T0, a TakKke 9-TO U 6-TO.

Takum o00pa3oMm, paccMaTpuBAEMbIi MEXaHU3M  SIBISETCS  CJIOKHBIM
TpexcryneH4arbiM. [lepBas cTyneHb nepefaeT BpallleHue OT MEePBOro Kojieca Ko
BTOPOMY, BTOpasi — IUIAHETapHas Iepenaya, nepeaaeT ABUKEHUE OT Koseca 2’ K
Boauiny H, u Tpetbs — OT 5-T0 KOJeca Kk 6-My.

4. O01ee nepeaaToyHoe OTHOIEHHE MEXAaHU3MA.

T. K. MEXaHU3M SIBJISIETCS CIIOXKHBIM TPEXCTYIEHYATHIM, O0IIee NepelaTOuHOe
OTHOULIEHHUE OYJET pacCUMTHIBATHCS KaK MPOU3BEAEHUE NIEPEAATOYHBIX OTHOLIEHUIN
€ro CTYIICHEM:

6))
Ujg = —= U, - Uy - U
6
[lepemaTouHbple OTHOLIECHHSI NEPBOM M TPETHEU CTYNEHU ONPEACIISIEM YEpPE3
OTHOUIEHUE YHCeN 3yObeB 0 (popmyJsie 1l MEXaHU3MOB C HEMOABUKHBIMHU OCSIMU
KOJIEC:

) Z 34
Ul2 :——l:——:

o, Z, 17
3HaAK «-» CTaBUM, T. K. 3alICIIJICHUC BHCIIHECC.

U56:_&:_Z_6: 60

0, 2z, 20

Jlnst BTOpOW CTymeHW - TUTAHETAPHOM TIepelayu HUCIoyb3yeM (GopMyy

-2

-3

Bunnuca. 3anuiiemM ee B BapuaHTE ONpPEACICHUS NEpeaTOYHOrO0 OTHOIICHUS
MEK]ly LIEHTPaJIbHBIMU KoJiecaMH 2’ 1 4 IpU OCTAaHOBJIEHHOM BOJUJIE:

U(ZZ) :(_1)1m:(_1)1 Z,-2, :_40-80 B

W, — O, 2.z 20:20



[Toka3aTenb cTeneHu paBeH 1, T. K. Ha MyTH OT KoJsieca 2’ go Boawia H ogHo
BHEIIHEE 3alleTIICHUE.
Ham ’xe HeoOXoaumo 3HaTh MEpeJaTOYHOE OTHOUIEHHE OT Kojeca 2° K

Boqmty H (U, ). st ero ompeneneHust BOCIOIBb3yeMCsl BapHAHTOM (OPMYJIbI
Bunnuca nis riianeTapHbIX epeaay:
4) _ D _ (H) _ _
Wy
B utore ob6uiee nepegaToyHoe OTHOIIEHHE OYIE€T paBHO:

Q)
U =—=Uy Uy U —(-2)-9-(-3)=54

6

5. Onpenesienne yYrJOBBIX CKOPOCTeil 3BEHbEB IPU 3aJaHHON YTrJIOBOM
CKOPOCTH BXOJHOTO 3BE€HA (0.

3Has MepeNaToYHble OTHOLICHMS, JIETKO PACCUUTATh HEM3BECTHBIE YTIJIOBBIE
CKOPOCTH.

Yepe3 oOmiee mnepenaToyHOe OTHOLIEHWE HaWIeM YIJIOBYHO CKOPOCTb
BBIXOJIHOTO 3BeHa O:

Uy, =+ =54
g

Otcrona

o, =2 2120 590 o
U, 54

VYroBasi CKOpoCcTh 3BeHa 2-2:

o, :&:12—0:—60 ¢’
u, -2

371ech 3HAK «-» O3HA4YacT, 4YTO YIJjJoBasd CKOPOCTb (,02 HarpaBJICHA B

IPOTUBOIIOJIOKHYIO CTOPOHY 10 OTHOUIEHUIO K (), .

VYrnoByto ckopocTh Boauia H onpenenuim, 3Hast yriioByt0 CKOPOCTh BTOPOTO
3BEHA U MepeJaTOYHOE OTHOIIEHUE MIAaHETAPHOUM CTYIEHU:

®y = ©, _00_ —6.67 ¢
U,, 9

3y0uaToe KoJIeCO 5 BBINMOJHEHO 3a0JHO C BOJWJIOM, MOATOMY €ro YIJoBas

CKOPOCTb OYyJIET TaKOH Ke.



OcTanock paccuuTaTh yriOBYIO CKOPOCTh careymTa 3-3 .

st aToro 3anumem dopmyny Busmiuca ang onpeaesneHusl NepesaTOuHOro
OTHOUIEHUS OT KoJieca 2’ K caTeJUIUTY 3 MpU OCTAaHOBJIEHHOM BOJMIIE:

UM (1) L2 =P gy % 40
z3 ( )(03—c0H ( )22’ 20

W3 moiry4eHHOT0 ypaBHEHUS BBIPAXKAEM YITIOBYIO CKOPOCTh (05
D70 _ 5
0; — O,

[lepenecem 3HaMeEHATEND B IPABYIO YACTh YPABHEHHS:
w, — 0, =—2(0, —o,)

PackpoeM ckoOku:

®, — 0, =—20, + 20,

B utore nonyunm:

30, —®
®, = —H 2
2
VTrII0BBIE CKOPOCTH (), U (O}, HallJICHBI paHee, TOr/1a yrioBas CKOPOCTh (O,
OyJieT paBHa:
3o, -, 3-(-6.67)—(-60 )
®; = H2 2 = ( 2) ( )=l9.99501

Takum 00pa3oM, HalJIEHbI YIJIOBBIE CKOPOCTH BCEX 3BEHBEB MEXaHM3Ma!
-1
», =—60 c

®, =19.995¢™*
o, = o, =—6.67 ¢
0, =2.22 ¢,






