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* OCHOBBbI CTPYKTYPbl ME€XaHM3MOB,
CTPYKTYPHbIW U KWNHEMATUYECKNIN aHanNus3

BBepgeHune. MawmnHa n mexaHusm. CTpykTypa MmexaHU3MOB.
3BeHo. KuHemaTun4yeckas napa, knaccucgpumnkauymsa
KMHEeMaTU4eCKnNX nap, KWHemaTtuyeckas uenb. CTpyKkTypa u
Krnaccudmkauma mexaHnamoB. CTeneHn NoaBMKHOCTHU
MexaHU3MoB. CTPYKTypa NNOCKMX U NPOCTPAHCTBEHHbIX
MeXaHU3MOB. CTPYKTYpPHbIA aHaNnn3 MexaHM3MoB.
KnHemaTnuyeckaa cxema mexaHuama. BxogHble U BbIXOoAgHble
3BeHbS. [lepenaTtoyHblie MexaHusMbl. NepegaToyHoe
OTHOLUeHUe MexaHM3MOB. JInHenHoe n yrrnoBoe nepeaaTo4yHble
oTHoweHusA. Knaccugpukauma mexaHmamos. pynnbl Accypa.
Knaccudmkauma mexaHnamoB no Accypy. 3agadum u meToabl
KMHeMaTu4yeckoro aHanmsa. Buabl nyiockoro ABMxeHus
TBepaoro tena. MepTBble NONOXeHNAA MexaHusma. Ycnosue
cylwecTBOBaHUA KpuBowwuna. NnaHbl CKOpocTen N YCKOPEeHUMN.
AGCOnTHbIE N OTHOCUTESbHbIE YITIOBble CKOPOCTU 3BEHbLEB.
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Llernb nsy4yeHmsa aucumnnmvHbl

e CchopmupoBaTb 3HaAaHUA MO CTPYKTYPHOMY ,
KMHeMaTu4eCKoMy, AMHaAMUYeCKOMY U CUITOBOMY
aHanusy MalivH U MeXaHU3MOoB, NPUHLMUNAM
BbIMOSIHEHUA pac4eTOB OCHOBHbIX BUAOOB
MeXaHU4YecKux nepenad, NpoeKTUPOBaAHUIO
NPUBOAOB TPAHCMNOPTHbLIX U TEXHONMOIMYeCKNX
MaLlUH, UX Y3NOB U 3fIeMEeHTOB nepeaau.




[NaTb cTygaeHTaM npeacraBrieHne 06 oCoO0eHHOCTAX
NPOEKTUPOBAHUA U3AESTUN, NPUHLMNAX UHXKEHEPHbIX
pacyeToB, MeXaHU4YeCKMX CBOUCTBAX
KOHCTPYKLMOHHbIX MaTepuarioB, OCHOBHbIX MeToAax
pacyeToOB CBapHbIX LWBOB MpPU pa3fiIMyHbIX CXxemax
Harpy>xeHusl, onpegeneHun AonycKkaemMblixX
Hanps>eHMN B CBapHbIX WBaX, BbIOope
CTaHAAPTHbIX NOCaAo0K C HAaTAroM U3 yCrioBUA
HenoABMXHOCTU COeaAUHEHNA noa AeUCTBUEM
Harpy3ku 6e3 AonosfIHUTEeNbHbLIX KpenneHnumn ansa
obGecnevyeHus nepenavm 3agaHHOMU Harpy3Ku,
MeToAMKaX pacyeTa OAUHOYHLIX U FPYNMNoBbIX
OONTOBbLIX U LUMOHOYHbIX COeANHEHUN NO
3KBUBaNeHTHbIM HanNpsaXeHUusMm,

&, BAAAUBOCTOKCKMA

L. TOCYAAPCTBEHHBIV
YHUBEPCUTET
3KOHOMMKM U 5
CEPBUCA



KpaTkas xapakTepuctmka cogepXaHus

ONCUUNTTNHDI

OucumnnuHe «lMpuknagHaa mexaHUKa»

cocTaBJrieHa B COOTBeTCTBUU € TpedboBaHuamm NOC
P® BIO.

CopepxaHueM gUCLUNMUNHDbI ABNAETCA MeXaHUKa Kak
OCHOBAa UHXXEeHEepPHOU NOAroTOBKU, ee MeTOA0B U
uenen. BknroyvyaeTt ocHoBbl TMM, petaneun maluuH,
TeXHOJIOrM4YeCKMUX NpoLeccoB U OCHOB
KOHCTPYUPOBaHMUA.

lNpepgHa3HavyeHa ctyaeHTaMm |l Kypca cneumanbHOCTHU
19070265 «OpraHusauma n 6e3onacHoOCTb
ABWXEHUA» AN O4YHOU 1 3a04HOU (popM ObyUeHus.




TpeboBaHusA K npnobpeTaemMbiM
3HAHUSAM U YMEHUSM

3HaHUA U YMEeHuUS, nofly4yaeMble CTyAeHTaMu B
pe3ynbraTte N3y4yeHus AUCUUNNNHbI, HeOOX0ANMDI
AnNA NoAroToBKU K U3YYEeHUIO crieayroLwmx
avcumnnuH: «Pabouyme npoueccbl, KOHCTPYKUUA U
OCHOBbI pac4yeTa aBTOMOOUIIbHLIX ABUraTeneny,
«TexHonornss MallMHOCTPOEHUS .




TpeboBaHusA K npnobpeTaemMbiM
3HAHUSAM U YMEHUSM

CTyaeHT OOMXKeH yymems:

NMPUMEHATb Ha NPaKTUKe MeToAbl NOSTHON U
HenosyIHoM B3aMMo3aMeHAeMOCTHU AeTaneu, y3nos U
arperarosB;

NMPON3BOANTDL pPacyeTbl AO0NYyCKaeMbIX Hanpﬂ)l(eHVIﬁ
Nno OCHOBHbLIM TEOPUAM MNMPOYHOCTMU,

Ucnonb30BaThb Ha NPaKTUKe OCHOBHbIE NPUHLUMNbI
NPOYHOCTHbIX PAcyeToB,;

paboTaTb C pa3fiM4HbLIMU TUNAMU U KIlaccamu
npMoopoB 1 cpencTB U3MEpPEHUSA.

BAAAUBOCTOKCKMA
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TOCYAAPCTBEHHbBIW
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NCTOYHUKN
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OcHoebl cmpyKmypbl
MexaHU3MOo8,
CMPYKMYPHbIU U
KuHeMamu4yecKuu aHanus




MawunHa u MexaHu3m

« MALLUUHA — (epey. "MmaxuHa" — o2poMHas, 2po3Hasi)
cuctema gertarien, copepLiaroLlias MexaHn4eckoe
ABWMXeHUue Ansa npeoodpa3oBaHUA IHEPrum,
MaTepuanoB Unu nHcpopmaumm ¢ Lernbio odneryeHus
Tpyna. MawmHa xapakrtepHa HariMiMeM UCTOYHUKA
3Heprun U TpeodyeT NpUCyTCTBUA onepaTtopa Ans

CBO€Ero yrnpaBJieHUA.

BAAAUBOCTOKCKMMA

L. TOCYAAPCTBEHHbIN

" YHUBEPCMTET
3KOHOMMKM U 1 1
CEPBUCA



e BcAkaa malunHa COCTOUT U3 ABUraTesibHOro,
nepeagaTovyHoro " UCNOJIHUTEeJNNIbHOINroO MexXxaHN3MoOB.

 MEXAHWU3M - cuctema getanen, npegHa3Ha4dyeHHas
ANA nepegavym u npeoobpasoBaHUA ABUXKEHUS.

BAAAUBOCTOKCKMMA

L. TOCYAAPCTBEHHbIN

1 YHUBEPCUTET
3KOHOMMKM U 1 2
CEPBUCA



CTpyKTYypa MexaHu3m

MexaHuam aABnsieTCsA CUCTEeMOU TBepPAbIX Ten.
[NoaToMy MexaHU3Mbl UMEKOT KaK BeCbMa NpocToe,
TaK N JOCTAaTO4YHO CIOXXHOE U pa3HooOpa3sHoe
CTpoeHue (CTpyKTypy). CTpoeHnem mexaHmsma
onpenensaroTcs Takne ero BaxxHeuwiume
XapaKTepPUCTUKU, Kak BUAbI OCYLLEeCTBNAEMbIX
ABWXEHUN, cnocobbl X Npeobpa3oBaHusi, YUNCHO
cTeneHeu CBo6o.qb| dopmMupoBaHMe MexaHu3ma, T.
€. coeAuHeHue oTaeribHbIX ero 4Yacteu B eAUHYH
CUCTeMy, CONpPoOBOXAAaeTCA HaroXXeHMemM CBSI3eM.

BAAAUBOCTOKCKUM
TOCYAAPCTBEHHBIA

' YHUBEPCUTET
3KOHOMMKM U 1 3
CEPBUCA



NMpaBunbHOe UX pacnpenerieHne B CTPOEHUN
MeXxaHu3mMa B CUJIbHOU CTeneHun npeaonpenenseT ero
HageXHyr akcnnyaTtauuto. [loaTomy npu
NMPOEKTUPOBAHUU HYXXHO U3 MHOXeCTBa
pa3HOOOpa3HbIX MeXaHU3MOB BblOpaTb CaMbIU
noaxoaswumn n npaBuIibHO NogoOpaTb ero OCHOBHbLIE
CTPYKTYPHbIe 3fieMeHTbI. A AN 3TOro npexae Bcero
Haao 3HaTb OCHOBHbIe BUAbl COBPEMEHHbIX
MeXaHU3MOB, UX CTPYKTYPHbIe XapaKTepPUCTUKMU,
3aKOHOMEPHOCTU UX CTPOEHMUS.

. BAAAUBOCTOKCKMIA
L. TOCYAAPCTBEHHbIN
YHUBEPCUTET
3KOHOMMKM U 14
CEPBUCA



3BEeHO MexaHu3ma

TBepAable Tena, U3 KOTopbIX obpa3syeTcs
MeXaHMU3M, Ha3bIBalT 3BeHbAMMU. [1pu 3TOM nmeroTcs
B BUAY KaK abConTHO TBepAable, TaK U
aecdopmupyembie n rmokme tena. 3BeHO — nmModo
oAHa AeTarnb, IM60 COBOKYNMHOCTb HECKOJIbKUX
Aetaneu, coeAMHeHHbIX B O4HY KUNHEMAaTU4YeCKU
HeM3MeHAeMyI0 cuctemy. 3BeHbSl pa3nnM4yaroT no
KOHCTPYKTUBHbLIM NpU3HaKam (KoneH4aTtbin Ban,
LLATYH, NOpLUEeHb, 3yb4yaToe Koneco n T . 4.) n no
XapaKTepy Ux ABMXEHUS.

BAAAUBOCTOKCKUM

L. TOCYAAPCTBEHHbIA

§ YHMBEPCMTET
3KOHOMMKM U 1 5
CEPBUCA



Hanpumep, 3BeHO, BpalyaroLeecs Ha NOSIHbIN
00OpPOT BOKPYr HENOABUMXHOU OCU, HAa3bIBaKOT
KPUBOLLUMMOM, NPU HENMOSTHOM ObopoTe —
KOPOMbLICNOM; 3B€HO, coBepLuaroLlee nocrtynartenbHoe
NPAMONIMHENHOE  ABWXEeHWe, — NMOJI3yHOM UT. A.
HenopoBuxHOEe 3BEHO MeéXaHU3Ma ANA KPaTKOCTHU
Ha3bIBalOT CTOUKOU; MOHATUE HENOABUXXHOCTU CTOUKU
ANA MeXaHN3MOB TPAHCMNOPTHbIX MaLWlUH, B YaCTHOCTU
retaTesibHbIX annapaTtoB, — YCJIOBHOEe, MOCKONbKY B
3TOM CJly4yae cama CTOMKa OBWXETCH.

. BAAAUBOCTOKCKMIA
L. TOCYAAPCTBEHHbIN
YHUBEPCUTET
3KOHOMMKM U 16
CEPBUCA



KnuHemaTnyeckasn napa

KuHemaTtnyeckon napou (CokpalieHHO — napom)
Ha3bIBalOT NOABUXHOE COeaAUHEeHne ABYyX
conpukacarowmxca 3seHbeB COBOKYNHOCTb
NoBepPXHOCTEN, IMHUN U TOYEK 3BEeHa, BXOAALLUX B
COMNMPUKOCHOBEHMEe (KOHTAKT) C ApYyrMmMm 3BeHOM Nnaphbl,
Ha3bIBalOT 3J/IEMEHTOM napsbl. [ns Toro 4YToobI
3NeMeHTbl Napbl HAXOAUITIUCb B MOCTOAHHOM
COMPUKOCHOBEHMU, Napa AOMKHA ObITb 3aMKHyTa
reoMeTpu4eckum (3a cHeT KOHCTPYKTUBHOU hOpMbI
3BEHbEB) UIN CUJIOBLIM (CUITOU TAXKECTU, NPYXKUHOMN,
CUINOW OaBJIEHUA XNOKOCTY ,ra3a n 1.n. ) cnoco6om.

BAAAUBOCTOKCKUM
TOCYAAPCTBEHHBIA

' YHUBEPCUTET
3KOHOMMKM U 1 7
CEPBUCA



Knaccupukaumna KnHemMaTu4eCcKkux
nap

Ona TBepAaoro tena, cBO6OAHO ABMXYLLIErocs B
NPOCTpPaHCTBE, YNCNO CTeneHen cBoooabI paBHO
LLeCTU: TP BO3MOXHbIX NepemMeLleHUuss BOONb
HenoABMXHbIX KOOPAUHATHbLIX OCEeN N TPU — BOKPYT
3TUX OCeMWn.

IOnsa 3BeHbeB, BXOASALWMUX B KWNHEMATUYECKYIO napy,
Yyucrno creneHeun cBob6oabl B UX OTHOCUTENbHOM
ABWXEHUM BCcerga MeHblue LWeCTU, TaK Kak yCcrioBUS
NOCTOSAHHOIO CONnpMKacaHusi 3BeHbEB
KMHEeMaTU4eCKON Nnapbl YMEHbLUAKT YNCIO
BO3MOXHbIX nepemewieHun. Mo npeanoxeHuto B. B.
JJoOpOoBONLCKOro BCe KMHEeMaTu4yeckue napbli
noapasaerneHbl No YUcny creneHen ceBoboabl Ha
OO0HO-, 08y X-, MpexX-, 4embIPeX - U
nsIMunoo8UXHbIe. a
% i
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Hanbonee ncnonb3yemsble
KWHEMATUYECKME Napbl NOKa3aHbl Ha
PUCYHKax a) — €)







Hu3wune u Bbicume Ki'l

Coe0OKynHocmb nosepxHocmeu JIUHUU OomMOesibHbIX
MmoYeK 38eHa, Mo KOMmopPbIM OHO MO)Xem
cornpukacamscsi ¢ dpya2umM 36eHOM, obpa3ys
KUHeMamu4ecKyr napy, Ha3bleaemcsi 3;1eMeHMoM
KUHeMamu4ecKoU napsl.

KnHemaTuyeckyro napy MOXHO paccmaTpuBaThb Kak
COBOKYMHOCTb ABYX 3J/IeMEHTOB, KaXAbIh U3 KOTOPbIX
NPUHaAANEXUT OOHOMY 3BEHY.

K Hu3wmm napam npuHagnexar: BpawateribHas
nocrtynartenbHasi, BUHTOBasA, UMNUHOpPUYecKas,
cdhepunyeckas n NSIOCKOCTHasA.

BAAAUBOCTOKCKUM

L. TOCYAAPCTBEHHbIA

§ YHMBEPCMTET
3KOHOMMKM U 2 1
CEPBUCA



* Huswen KIl HasbiBaeTcA KMHemaTu4yeckas napa, B
KOTOpOU TpebyemMoe OTHOCUTENbHOE ABUXEeHUe
3BeHbEeB MexAay cobou ocyLuiecTBrnseTcs no
NOBEPXHOCTM.

« Boicwein Kl HasbiBaeTtcs kunemamuueckas napa, e

Komopou mpebyemoe omHocumersibHoe 08U)XKeHue
38eHbe8 Moxxem 6bImb MoJs1Iy4eHO MOJIbKO
corpeKacHo8eHeM ee 3JIeMeHMOoa8 10 JIUHUSIM U 8
moyYKax.

BAAAUBOCTOKCKMA

L. TOCYAAPCTBEHHbLIA

' YHUBEPCUTET
3KOHOMMUKW U
CEPBUCA 22



KUWHEMATUYECKUE LIEINU

Cuctemy 3BeHbEB, OOpa3yroLnxX Mexay coooun
KMHeMaTn4yeckue napbl, Ha3bIiBaloOT
KMHemMmaTun4yeckonuenbsro. PasnnyaloT 3aMKHYTbIe U
He3aMKHYTble KWHeMaTu4yeckue uenu. B 3amkHyTOMN
Lenu Kaxaoe 3BeHO BXOOAUT He MeHee YeM B AABe
KMHeMaTun4yecKue napbl, B He3aMKHYTOU Lienun ecTb
3BeHbS, BXoAsLMe TONIbKO B O4HY KWHEMaTU4YeCKYHo
nap, puc. a), 6) ,B).

BAAAUBOCTOKCKMA

L. TOCYAAPCTBEHHbLIA

' YHUBEPCUTET
3KOHOMMUKW U
CEPBUCA 23
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[MpMeHAA TePMUH «KKMHEMaTU4YecKas uenb», MOXHO
AaTb crneaylolee onpeneneHue MexaHu3ma: MexaHn3m
— KMHemMaTun4eckKas uernb, B COCTaB KOTOPOU BXOOAUT
HenoaBWXXHOEe 3BeHO (CTOMKA) U YNCIOo cTerneHen
CcB0O0OOAbLI KOTOPOWU PAaBHO YNCIY O0OOLEHHbIX
KOOPAUHAT, XapaKTepn3yrLwunXx nosioXXeHue uenum
OTHOCUTESIbHO CTOMKNU. Hanpumep, Ha cxeme
KPUBOLUMNHO-NON3YyHHOro mexaHuama [1BC ¢ ogHou
cteneHblo cBoboabl (W=I) nokazaHa ogHa 0600LeHHas
KoopAauHaTa MexaHu3ma B Buae yrrnoBou KoopaAvHaThl
3BeHa 1 w 1 — yrnoBas CKOpPOCTb 3BeHa. Cwm.
puc. a), 6), B).

[N BAAAUBOCTOKCKMA
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CTpyKTypa n Knaccugukaums
MEXaHN3MOB




CmpykmypHbIe ¢popMyibI
MexaHU3MO0e

 CyuwecTBYHOT OOLLME 3aKOHOMEPHOCTU B

* CTPYKTYype (CTPOEeHUMN) caMbIiX pasnNYHbIX
MEeXaHU3MOB, CBfi3blBaloLMe YNCIO CTeneHen
cBoboabl W mexaHu3ma ¢ YUCIIOM 3BEHbLEB U
YUCIFIOM U BUAOM €ro KWHeMaTU4eCKux nap. 9tm
3aKOHOMEPHOCTN HOCAT Ha3BaHUe CTPYKTYPHbIX
dopmyn mexaHN3MOB.

e na npocTpaHCTBEHHbIX MeXaHU3MOB B HacTosiLee
BpeMs Hanbornee pacnpocTtpaHeHa ¢popmyna
ManbiweBa.

BAAAUBOCTOKCKMMA

L. TOCYAAPCTBEHHbIN

1 YHUBEPCUTET
3KOHOMMKM U 28

CEPBUCA



CTpykTypHasa cdoopmMmyna npocTpaHCTBEHHbIX
MeXaHM3MOB

Ona KnHemMaTU4eCKOU Uenun, y KOTopon ogHo U3
3BeHbeB HenoaBWMXHO, Yncrno cBsA3en,
HaknaabliBaeMbiX Ha 3BeHbA NPU UX coeauHeHUun B
KUHeMaTu4yeckKume napbl, 3aBUCUT OT Kacca nap.
O003Ha4YuMM uncno kmHematuyeckux nap I, I, 1ll, IV, n
V KnaccoB cooTBeTCTBEHHO 4yepe3 P1, P2, P3, P4,
P5. Torga BbipaxeHue Ansa 4ynMcna creneHeu
cBoboabl W KMnHemMmaTnyeckom uenu, CoctaBneHHoOMU
U3 3BEHLEB.

W= 6-5P5-4P4-3P3-2P2-P1.




e W=3n-2P5-P4
e PopMyna HasbliBaeTCs CTPYKTYPHOMU
doopmynon NrOoCKUX WapHUPHbIX
MexaHu3mMoB, nony4yeHa akaa. [.I1.

YeObiweBbLIM B 1869 . OHa cBA3bIBaeT
cTeneHb NOABUXHOCTU MeXaHU3Ma C YUCIIOM

ero 3BéHbeB U rnap KUHeMaTn4yecKoun Lernun.




CTPYKTYpPHbIU aHaNn3 mexaHn3moB

* CTpYKTYpPHbLIM aHariMu3oMm MexaHu3mMma Ha3blBaeTcH
NPoOeKTUpoBaHue CTPYKTYPHON CXeMbl,
yKa3biBalOLWMN CTOUKY, BUA KNHEMaTUYeCKUX nap u
UX B3aMMHOE pacnorioXXeHue.

& BAAAUBOCTOKCKMIA
L. TOCYAAPCTBEHHbIN
v‘ YHUBEPCMTET
3KOHOMMKM U 31
CEPBUCA



KnHemartunyeckas cxema

* KnHematunyeckasa cxema — rpachuyeckoe
n3obpaxeHne coeanHeHNA 3BEHbLEB B
KMHeMaTu4yecKkue napbl C yKkazaHuemM pa3mepoB
3BEHbLEB.

. BAAAUBOCTOKCKMIA
§. TOCYAAPCTBEHHbIM
§ Yumsepcurer
3KOHOMUKM M
CEPBUCA 32



BXOA HbIE U BbIXOOHbIE 3BEHbA

Pa3nunyaloT BXoaHbIe U BbIXOAHbIE 3BEeHbSA MeXaHN3Ma.
BbiIxoaHbIM Ha3bIBaklOT 3BeHO, coBepLiarLlee
ABWXeHue, Ons KOToOporo rnpegHa3sHa4dyeH MexaHu3m.
BxoOHbLIM Ha3bIBaKOT 3BEHO, KOTOPOMY coobLiaeTcs
ABUXeHne, npeobpalyemoe mMexaHU3MOM B Tpebyemoe
ABUXEeHue BbIXoAHOro 3aseHa. Ymcrno BXoaHbIX 3BeHbEB
OObI4YHO paBHO YMCNy CTerneHen cBoboaAbl MeXaHU3Ma,
T. €. YUcny ero oo6o6LWeHHbIX KOOPAUHAT, HO BO3MOXHO
U HecoBnaaeHue ux.

BAAAUBOCTOKCKMA

L. TOCYAAPCTBEHHbLIA

' YHUBEPCUTET
3KOHOMMUKW U
CEPBUCA 33



Knaccudpumkauma mexaHmamosB

Nnockne mexaHM3Mbl C HA3LWWMMU NapaMm.
[MpocTpaHCTBEHHbIEe MEXaHN3Mbl HU3LWWMMM NapaMu.
KynaykoBble MexaHU3Mbl.

3ybyaTblie MexaHU3Mbl.

S BAAAMBOCIOKCKVEI_A

5. TOCYAAPCTBEHHBIA
i YHUBEP CMTET
( 3KOHOMMUKM U



NepepaTo4yHble MEXaHU3MbI

e MexaHn4yecknmum nepegadyamuv U NPOCTO
nepegaYyamMmm HasbIiBalOTCA MeXaHU3MbI, KOTOpPbIle
npeoopa3yroT napamMeTpbl ABUXKEHUA OT ABUraTtens
K NCMOJNTHUTENbHbLIM OpraHam MalluUHbI.

 MexaHun4eckKkas 3Heprus nepenaeTcs, Kak npaBuno, ¢
npeobpasoBaHMEeM CKOPOCTEU U BpaLLaroLLUX
MOMEHTOB, a UHOrA4a ¢ npeobpa3oBaHneM Buaa u

3dKOHa ABUXXEeHUA.

. BAAAUBOCTOKCKMIA

SL. TOCYAAPCTBEHHbIV
1‘ YHUBEPCMTET
IKOHOMUKM U

CEPBUCA



NepepaTo4yHOEe OTHOLWEHME — Of4HA U3 BaXKHbIX
XapaKTepPUCTUK MexXaHNYeCKoON nepeaaymn
BpallaTesyibHOro ABMXeHUA, HAXO0AUTCA KakK
OTHOLUEeHMe YrrinoBOon CKOPOCTU BeAyLlero afieMeHTa
(w1) MexaHn4eckou nepenpavmn K yrnoBom CKOpocTu
BeOOMOro arieMeHTa(w2) unm oTHoLWeHne 4YacToThl
BpalleHusa Beayuiero anemeHTta (n1) mexaHu4eCckou

nepepayum K Yactote BpaweHUs BeAOMOro arieMeHTa
(n2).

BAAAUBOCTOKCKMA

L. TOCYAAPCTBEHHbLIA

' YHUBEPCUTET
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Knaccudpumkauma mexaHmmosB

 Knaccudomkauumsa
* Mepepaun 3auenneHus:

 Llmnuupgpuyeckue 3ybyarkie nepenadv - oTnN4YaroTcs
HaOEeXHOCTbLIO U UMEHOT BbICOKUN pecypc
akcnnyaTtauuun. O6bLIYHO NPUMEHSAITCA NPU 0Co060
CJTIOXKHbIX peXxXumax padboTbl, AN nepegavym u
npeob6po30BbIBAHUA OONbLUUX MOLLHOCTEMN.
LnnuHgpuyeckue nepepaym 0b1BarOT NPSAMO3yObIMMU,
KOCO3yObIMM U LLEBPOHHbLIMM .




['pynnbl Accypa

PaspaboTaHHas J1. B. AccypoM CTpyKTypHas
Krnaccundpukauma noCKUX pblYaXHbIX MEXaHU3MOB
obneryaeTt nccrnegoBaHMe UMEKLUXCA U co3aaHne
HOBbIX MEXaHU3MOB 0e3 U30bITOYHbIX CBA3EeU B UX

nnockoun cxeme (gn = 0). OcHoBHOM NpUHUMUN ee
COCTOUT B TOM, YTO MEXAHU3M MOXET ObITb NOsy4YeH
nyTeM npucoeaMHeHUsa K OgHOMY UIN HECKOSTbKUM
Ha4YyanbHbIM 3BE€HbSIM U CTOMKE KMHEeMaTU4eCKnx
ueneu (CTPYKTYPHbIX rpynn) HyreBon NoaABUXHOCTHU
OTHOCUTESIbHO TeX 3BEeHbEB, K KOTOPbIM rpynna
npucoeauHsAEeTCA.
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Takum oOpa3om, CTPYKTYpHad rpynna —
KMHeMaTn4yeckasa uenb, npucoeanHeHne KOTOpou K
MeXaHU3My He U3MEHSeT YMCra ero cteneHewu
ceoboabl. [Infa KpaTKkocTU B AanbHeUuwem BBeAemM
YCIOBHbIN TEPMUH — NEPBUYHbLIN MeXaHn3M (no

U. U. ApTtoboneBckomy— MmexaHu3m | knacca),
npeacTaBnAOLWMUN COOON NPOCTENLLUNN
ABYX3BEeHHbIX MeXaHU3M, COCTOSILLUN U3
NoABUXXHOIO 3BeHa U CTOUKU; YMCIIO NepPBUYHbIX
MeXaHU3MOB pPaBHO YUCIly CTeneHen cBoboabI
MexaHu3ma. [ins cTpyKTypHbIX rpynn Accypa,
corrnacHo onpegpeneHuto u chopmyne YeobbiwenBa
(npu pe.e. =0, n =nn.2. u gn = 0), cnpaBegnMBO
paBeHcTBO: Wn.r. =3nn.r — 2pH.r.=0. (1)
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* rge Wn.r. — yncno cteneHeun ceodooabl
CTPYKTYpHOU (NOBOAKOBOU) rpynnbl OTHOCUTESNTIbHO
TeX 3BeHbeB, K KOTOPbIM OHa npucoeavHseTcs; nn.
I. ,PH.I. — YNCNO 3BEHbEB U HU3LLUX Nap
CTPYKTYypHOU rpynnbl Accypa.

[MocKonbKY NM.TI. U PH.I. MOTYT ObITb TOMbKO
LenbiMU yncnamum, un3 paBeHctea (1) nonyuumm
criegyowme Ux 3HaYeHna: nn.r.=2,4,6, ... ; pH.T.
=3,6,9, ....
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3agadyvm u meToabl KWUHEeMaTU4YeCKOro aHanmsa

 KnHemaTtu4yeckmi aHanus — onpepeneHme OBMXeHUS
3BeHbEeB MeXaHM3Ma No 3af4aHHOMY ABUXEHUIO
HavyanbHbIX 3BEeHbEB.
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3agaum KMHeMaTu4yecKoro aHanumsa

e 3apayn KUHeMaTU4eCcKoro aHanm3a CoOCTOAT B
onpeaeneHnn nepemMeLLeHnn, CKopoctem u
YCKOPEHUUN 3BEeHbSAX MeXaHn3Ma.

* Llenb n3yunutb ABMXXeHne 3BeHbEB 0e3 yyeTa cun,
BbI3bIBalOLWMX 3TO OABUXKEHME.
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MeToabl KUHEMaTU4YeCKOro aHanusa

MeToabl KNHEMaATUYECKOro aHanm3a MexaHu3moB
OCHOBaHbl Ha UCNOJSIb3OBaHUN NPUEMOB
aHarIMTU4YEeCKOU reoMeTpuun, TEH30PHO-MaATPUYHbIX
onepauuun, KOMMNIEKCHbIX NepeMeHHbIX BeJIUYUH U
Ap. 9TM MeToAbl CBA3aHbl C KOOPANHATHbLIMU
cUcTeMamMmm U NPUBOAAT K CKaNnAPHbIM YpaBHEHUAM
OTHOCUTESIbHO MCKOMbIX BEeJIMYUH TeM bonee
BbICOKUX CTeneHeu, YemM CrnoxHee uccriegyemoie
MeXaHU4YeCKkue CUCTEMbI.
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Buabl nnockoro oBmxXeHUs TBepaoro tena

e KakK mbl 3Haem, noa NinoCkum aApnxeHmemMm NOHNMalroT
TaKoe ABUXeHWne TBepaoro Teria, Koraa BCe ero TO4YKu
ABUNXYTCA napannersibHoO OAHOM UX rMaBHbIX
KOOPAUHATHbLIX NAOCKOCTEN UMK ABUNXYTCA B HUX.

e PasnuyaroT Tpu BMAOa NrocKoro ABUXeHUS:
nocrtynartesibHoOe ABMNXeHue TBepaoro Tena,
BpalwiaTenbHoe ABUXeHUe BOKPYr HenoaBUXHOUN OCU
U NNockKo-napannesnibHoe ABMXXeHne TBepaoro tena.




KynucHbiu MexaHU3M

CnyxuTt gnsa npeobpasoBaHusa 0OQHOro BuAaa
BpawiaTtenbHOro AosmxeHna (3BeHa 1) B gpyroe
(3BeHa 3, Ha puc. 1,8) nnu HenpepbIBHOIrO
BpallaTeribHOro ABmxeHusa (3BeHa 7) B Bo3BpaTHO-
nocrtynarenbHoe (3BeHa 5 Ha puc. 1,0). Takue
YyeTbipex U LeCTU3BEHHbIe KYJINCHbIe MeXaHU3Mbl
NPUMEHSAIOT B CTPOrasibHbIX U AONOEXHbIX CTaHKax,
NOpPLIHEBbLIX Hacocax WM Komnpeccopax. CmoTpu
PUCYHOK 1.
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KynucHbin mexaHunam, puc.1
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KynucHbin mexaHunam, puc.2
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« [Ipumep naockux MexaHU3MO8 C HU3WUMU
napamu.

e KpnBOWMMNHO-NOMN3YHHbIN ME€XaHU3M (CM. HUXe Ha
pucyHke 1IBC: a — KOHCTpyKUMAa; 6 — cxema) —
OAVH U3 CaMbIX pacnpocTpaHeHHbIX, OH SIBMNsieTCA
OCHOBHbIM Me€XaHU3MOM B NMOPLUHEBbLIX MallMHaX
(aBuratenun BHyTpeHHeEro cropaHusi, KOMnpeccophbl,
Hacocbl), B KOBOYHbIX MallMHaXxX U npeccax n T. A4. Ha
puc. 8 n3obpaxeHa cxema BHEOCHOro
(Ae3akcuanbHOro) KpMBOLWMMHO-MNOM3YHHOrO
MexaHu3ma.
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ManbTUMCKNN MexXaHu3m

® ManbsTunckum mexaHumsm (puc. 1) npeobpasyer

HenpepbiBHOE BpalleHue BXOAHOro 3BeHa —
KpuBowwuna 1 B npepbIBUCTOE (C OCTaHOBaMM)
BpalieHne BbIXoAHOro saBeHa — Kpecta 2. MexaHu3m
MMeeT CTOMKY 3 U BbICLUYIO Napy, 06pa3oBaHHYIO
LLeBKOW B KpuBoOLLMMNA 1 NAa30OM KpecTa.
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Manstunckum mexaHmsm (puc.1)
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[1naHbl CKOPOCTEN YCKOPEHUN

[lnaHbl cKopocTeu n yckopeHun. NnaHom
CKOpPOCTEM MeXaHM3Ma Ha3bIBalOT YepTeX, Ha
KOTOPOM U300paxeHbl B BUAe OTPe3KOB BEKTOPbI,
paBHbIe MO MOAYSIIO N MO HanpaBrieHUIO CKOPOCTAM
pa3nn4YHbIX TOYEK 3BeHbEB MeXaHu3Ma B AaHHbIN
MOMeHT. [1naH ckopocTteun ona mexaHu3ma ABnseTcs
COBOKYMNHOCTbLIO HECKOSNIbKUX MJIaHOB CKOPOCTEMU
ANA oTAesNIbHbIX 3BeHbEB, Y KOTOPbLIX NMosca
NfaHoOB P ABNAIOTCA OOWEeNn TOYKOU — MOJSIOCOM
nfaHa CKoOpocTen MexaHun3ma.

YepTex, Ha KOTOPOM U300OpaXeHbl B BUAe OTPE3KOB
BEKTOpPbI, paBHble MO MOAYMIO U HanpaBNeHUKo
YCKOPEHUAM Pa3fiuydHbIX TOYEK 3BEHbeB MeXaHn3ma
B AaHHbIU MOMEHT, Ha3bIBalOT NJSIAHOM YCKOpPEHUN
MexXaHu3Ma.

[N BAAAUBOCTOKCKMA
L. TOCYAAPCTBEHHbLIA
' YHUBEPCUTET
3KOHOMMUKW U
CEPBUCA 55



Ha puc. a),0),B),r) nokasaHbl pa3nimiHble BUAbI
NOCTPOEHUA NMaHOB




ABCOMOTHbIE U OTHOCUTENBLHbIE YITTIOBbIE CKOPOCTU

3BEHA

AbOcornTHasa CKOpPOCTbL 3BEHa Ha nriaHe CKopo-

cTen usobpaxaeTcH Bceraa fIMHMEN, ucxopgsllen us
nontoca P, a oTHocuternbHbIe — IMHUSMMU,
COeAVHAIOLWMMUN KOHLbI BEKTOPOB aOCOSIIOTHbIX
ckopocten. CmoTpu puc.1.




AOCOnIOTHbIE U OTHOCUTESIbHbIE YITIOBbIe
CKOpOCTU 3BEeHbeB, puc.1
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BbiBOA no naHHOU TemMe nekuuu 1

B pe3ynbTaTte paccMoOTpeHUus ooLLnMpPHOro
MaTepuarna B AaHHOMU JleKUUU Mbl 4OCTAaTOYHO
nogpoObHO 0O3HAKOMUSTUCb C OCHOBHbLIMU MOHATUAMM
un onpepeneHnamum TMM, nsyumnm ocHoBbI
CTPYKTYPbl MEXaHU3MOB, CYTb UX CTPYKTYPHOro U
KMHeMaTu4yecKoro aHanusa.
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Bonpochbl ona camonpoBepku

YTO Ha3bIBaeTcsA MallMHOWU, MeXaHN3MOM?
Kakue BUgbl mexaHU3mMmoB ObIBaloT?
UYTo Takoe KMHeMaTu4yeckas cxema?

YTO NOHMMAOT NoA KNHEMATUYeCKOU Napou u
uenbro?

YTO TaKoe CTPYKTYPHbIN U KNHEMAaTU4YE€CKUN aHanNu3
MexaHu3sma?
Kakue Buabl TpeHMA BaM U3BECTHbI?

UTo Takoe KOadphULMEHT TPEHUA CKOSbXEHUA U
KayeHna?

Kakue cdpakTopbl BNMUAKOT Ha BeNTMYUHY CUNDI
TPEeHUA CKOJNbXEeHUA?

NMpnHUUN NOCTPOEHUS NIaHOB CKOPOCTEUN U
YCKOPEeHUn?
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