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BBenenue

JlabopaTopHbIil MPAKTHUKYM - OJUH U3 BHUJIOB MPAKTUYECKOIO y4eOHOTO 3aHs-
THsI, OCHOBHAsI LI€JIb KOTOPOTO - YCTAHOBJIICHUE TECHOM CBS3M MEXAY NMPAKTHKON U
Teopuel. B Xome Takux 3aHATUNA CTYJEHTHl MPAKTUYECKH OCBAaMBAIOT HAYYHO-
TEOPETUYECKUE TOJOKEHUSI U3Yy4aeMOro MpeaMeTa, OBJIaJACBalOT MHHOBAIMOHHBIMU
TEXHUKAMH SKCTICPUMEHTHPOBAHUS B COOTBETCTBYIOIIEH HAydHOUH cdepe, 3aHUMaI0T-
Csl THCTPYMEHTAIM3aIMeN 3HaHU, TTOTYUYCHHBIX Ha JICKIUAX U U3 YUEOHBIX MOCOOUH,
TO €CTb TMpEeBpallaloT WX B CPEICTBO s pEIICHUS CHavaja y4eOHOo-
UCCIIEIOBATENbCKUX, a MO3KE PEATbHBIX MPAKTUYECKUX U SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Kpome Toro, y yudamuxcsa GOpMUPYIOTCS HABBIKHA, UMEIOIINE HEOCPEICTBEH-
HOE OTHOIIICHHE K OyayIel mpodeccuu.

B pamkax pucuumninH «Teoprss MEXaHM3MOB U Malllie» U « TexHuueckas mexa-
HUKa» HU3y4YalOTCS HAy4YHbIE OCHOBBI IIOCTPOCHHSI COBPEMEHHBIX MAIIMH U MEXaHU3-
MOB, a TaKX€ METOJbl TEOPETHUYECKOTO M SKCIEPUMEHTAIBHOTO WX HCCIEIOBaHUSI.
OTU TUCUUIUIUHBL SIBISIOTCS OJHUMU U3 TIEPBBIX B IUKJIE 0a30BbIX MPOodecCHOHATb-
HBIX JUCIUIUIMH W OKa3bIBAIOTCS JIJISi CTYJEHTOB OJHUMHU U3 HAMOOJIee CIIOKHBIX.
OcBoenue TpeOyeMbIMU KOMIETCHIMSIMU OO0JIer4aeTcsi Mpu COMMKEHUH TEOPUHU C
MPAKTUKOMN. Y CHENIHOE PEIICHUE TAaHHOM 3aJ]a4d B MEPBYIO0 OYEPElb 3aBUCHUT OT XO-
polell OpraHu3alKy Ja00PaTOPHOTO MPAKTUKYMA.

[IpuBeneHHsbIN Kypce 1a00paTOPHBIX padOT pa30UT HA TPU YACTHU: NIEpBas 4acTh -
«CTpYKTYpHBI M KHUHEMAaTUYECKUN aHAJIN3 MEXaHU3MOB CO CJIOKHBIM JABHMXKEHHEM
3BEHbEBY», BTOpas 4yacTh — «lIpoekTupoBaHue U HCCiIEIOBaHUE 3yOUaThIX MEpeaawy,
TPEThS HaCTh — «/[MHAMHUYECKHN aHAIN3 MEXaHU3MOBY.

[lepBas yacTh 1a00PATOPHOTO MPAKTUKYyMa MOCBSAIIEHA CTPYKTYPHOMY U KHUHE-
MaTHYECKOMY aHalin3y MexaHu3MoB. OHa HayMHAETCsl CO CTPYKTYPHOTO aHAIIN3a,
Teopun Kiaccudukanuu MexaHu3mMoB. OCHOBHOE BHUMAaHHE yNESETCA CTPYKType U
KJIacCU(PUKAIMY TIIOCKUX MEXaHU3MOB. B nmaHHOM dacTu 3akiaabsiBacTcss GyHIAMEHT
JUIS. U3YyYEHHUS! BOMPOCOB KMHEMATHUYECKOrO aHajau3a, NP KOTOPOM MPUMEHSIOTCS
rpaduueckue U aHAIMTUYECKUE METOIbl. B KauecTBe KWNHEMATHYECKOTO aHaIu3a Mpo-
CTEHIIMX NPOCTPAHCTBEHHBIX MEXAHU3MOB MPEAJIAraeTcsd HU3y4YeHUE KHUHEMaTUKU
YHHUBEPCAIBHOTO apHupa ['yka.

JlaHHBIE METOJIMYECKHUE YKA3aHUS BKIIFOYAIOT YEThIPE JIa0OpaTOPHbBIE PAOOTHI MO
UCCIIEIOBAHUIO MEXAaHU3MOB CO CJIOKHBIM JBUXKEHHEM 3BEHBEB. CTPYKTYPhI PhIUaK-
HBIX MEXaHU3MOB, KPUBOIIUITHO-TIOJ3YHHOTO MEXaHW3Ma, KYJa4yKOBOI0 MEXaHW3Ma,
YHHUBEPCAIIBHOTO apHupa ['yka.

K BbINOTHEHHIO J1a00paTOPHBIX PabOT CTYACHT JOJDKEH MPUCTYINaTh MOCIe
W3Y4YEHUS OCHOBHBIX MOHATHUM, COJEPKAIIUXCS B Hadalle KaXI0W JTabopaTOpHOU pa-
00Tb1. OTYET O BHIOJHEHUU PabOTHI 0HOPMIIIETCST TI0 YCTaHOBJICHHOU (hopme H co-
ITPOBOXKJIA€TCS YCTHOW MPOBEPKOW MOJYUYECHHBIX 3HAHUM.



JlabGopaTtopHnas padorta Ne 1

COCTABJIEHUE KNHEMATHYECKUX CXEM
U CTPYKTYPHbBIIA AHAJIN3 MEXAHU3MOB

Ilenv pabomer:. 3akpenieHre MaTepuala 1Mo METoJjaM CTPYKTYPHOTO aHalK3a U
pUOOpETEeHNE HABBIKOB B COCTABJICHUHN KHHEMATUYECKUX CXEM MEXaHHU3MOB.

OcCHOBHBIC MOHATHSA

J{nsi KUHEMATHUYECKOT0 U JMHAMMYECKOTO MCCIEAOBAHUS MEXaHU3Ma IOJIb3Yy-
IOTCSL €T0 KUHeMamuueckol cxemotl, TI0J KOTOPOH IMOHWMAIOT TaKoe H300pakeHue
BCETr0 MEXaHMU3Ma B IIEJIOM M OTJICJIbHBIX €r0 YacTeil, KOTOpOe OTYETIUBO MOKA3bIBAET,
13 KaKUX 3BEHbEB U KHHEMATHUYECKUX Map COCTOUT JIAaHHBIA MEXaHU3M.

[IpaBWIbHO COCTaBJICHHAs KUHEMATHYECKas CXeMa JIOJKHA YJIOBIETBOPATH
CJICAYIOIIUM YCJIOBUSIM.

1. Ha xuHemaTu4eckoi cxeMe JI0KHO ObITh YKa3aHO BCE, UTO HEOOXOAUMO JJIs
KHHEMAaTHUYECKOI0 MCCIICAOBAaHUS MEXaHu3Ma. Bee nuimHee, He MMeEroIIee OTHOIICHHIE
K T€OMETPHUHU JIBUKECHHUS MEXaHU3Ma, Ha KHHEMATUUECKOM CXeME HE YKa3bIBaCTCHl.

2. KuaemaTtnueckas cxema JI0OJKHA OBITh IMIOCTPOCHA B OINPECICHHOM MacIlTa-
0€, C TOYHBIM COOJIIOICHUEM OTHOCHUTEIILHOI'O PACIOIOKEHUS 3B€HBEB U Tap, C yKa3a-
HHEM BEJIMYMHBI MaciTaba, pa3MepoB 3BEHBbEB U PACCTOSIHUN MEXKTy HETOIBUKHBIMU
TOUYKaMU U JIMHUSIMH.

OCHOBHBIE JIEMEHTHI MEXaHU3Ma — 3B€HbS] 1 KHHEMATUYECKHUE TaphI.

36eH0 — OIHO WJIM HECKOJIBKO >KECTKOCOEAMHEHHBIX TBEPJbIX Tel. Paznuyaror
HECKOJIbKO BUJIOB 3BEHBEB (CTOMKA, KPUBOIIUII, KOPOMBICIIO, IIATYH, MOJI3yH, KYyJIKCa,
KyJIayoK, 3yOuaToe Kojieco U T.1.). Pa3nnuaroT BXOJHBIE U BBIXOJHBIC 3BEHBS (BEIy-
e U BEJIOMOE), MEXYy KOTOPBIMU PACIIONIO0KEHBI MPOMEKYTOUHBIE.

Kunemamuuecxkas napa — coequHEHHE NBYX COIMPHUKACAIOIIUXCS 3BEHBEB, J0-
MyCKAIOIee UX OTHOCUTEJILHOE IBUKEHUE.

Paznuyaror KuHEeMaTHUYECKUE Maphl BBICIITUE U HUBIIIHE.

Hu3wasa kunemamuueckas napa — 3BEHbSI CONMPHUKACAIOTCSA MO MOBEPXHOCTSIM,
HanpuMmep, HWINHAPUYECKUN U [AapOBOU IAPHUPBHIL.

Bovicwas kunemamuueckas napa — 3BEHbS CONPUKACAIOTCS IO JMHUU WU B
TOYKE, HallpUMep, KacaHWe MWJIMHAPUYCCKUX BAJIMKOB, KacaHUE 3yObeB B 3y0UaTOM
3allCTIJICHH.

Husmme mapbl M3HAIMMBAIOTCS MEHBIIE, YeM BBICIIME, TaK KaK Y HUX OOJIbIIe
JIOIIA/Ib COMPUKOCHOBEHUSI, TO €CTh MEHBIIIE yIEIbHOE JIaBJICHUE.

Ha puc. 1.1 a npuBenen oOmuii BUA JBYXUMWJIMHIPOBOTO KOMIpEccopa, a Ha
puc. 1.1 6 nokazaHa ero KUHeMaTH4ecKasi cCxema.

[Ipu cocTtaBieHUH KMHEMATUYECKUX CXEM MOJIb3YIOTCS YCIOBHBIMU O0O3Haue-
HUSIMU KMHEMATUYECKUX Map U 3BEHBEB, MIPOU3BOJIAT 3aMEHY BBICIIUX AP HUBIINMHU



(oHa BbICHIAsl Mapa 3aMEHSAETCS JIBYMsI HU3IIMMU), B pe3yJIbTaTe IMOIY4aeTCsl 3aMe-
HATIOIINHA MEXaHU3M.

Hexkotopsie yciioBHBIE 0003HAUYCHUS 3BEHBEB U KHHEMATUYECKUX TIap CBEIACHBI
BTadm 1.1u 1.2.
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Puc. 1.1

KunemaTnueckas cxeMa MEXaHH3Ma KOMIIpeccopa BKIIFOYAET BOCEMb 3BEHbEB U
JECATh HU3IIMX KUHEMATUYECKUX Map, U3 KOTOPBIX BOCEMb BpallaTEIbHBIX U JBE IO-
cTynarenbHble. Cxema cHa0XeHa BCEMH HEOOXOJMMBIMHU pa3MepaMu, BblYEpUYEHA B
MacmTabe U MOXET CIYXKHUTh JJIsl HCCIIEOBAaHUS JBUKEHUS OTAEIbHBIX TOYEK MeXa-
HU3MA.

Kaxxnoli kuHEMaTHUeCKOl Mmape COOTBETCTBYET CBOM KilacC (BCEro IMsTh Kiac-
coB). Jlyig onpeneneHust Kiacca KHHEMaTHYECKOM Napbl HY>KHO 3HATh €€ yCIIOBUS CBSI-

3H.
CBOOOJHOIBHIKYIIIEECS B TPOCTPAHCTBE TEJIO UMEET LIECTh crmeneHetli c80000bl.

Ecnu ke Takoe Teno CBSI3aHO C APYTMMU MOCPEICTBOM KMHEMATHUYECKOW Maphl, TO Ha
€ro JIB>KCHUE HAKJIA/IBIBAIOTCS OTPaHUYCHUS.

Ecmu U — yucno ceazeir, To W=6-U — wucno cmeneneii c60600wi.
U=0, W=6 — cBOOOTHOABMKYIIIEECS TETIO;
U=6, W=0 — a0cCOIIOTHO )XECTKOE TEJIO.

Kiracc xnHemaTnyeckon nape NpuCcBaMBaceTCs B 3aBUCUMOCTH OT YHCIIA CBS3EN

U (tabn. 1.2). Ins mojacuera CTENEHU MOJBUAKHOCTH IJIOCKMX MEXaHU3MOB IMOJIb3Y-
1otcs hopmytoi UeOniea:

W =3n—-2ps — py,

rae N — 4YMcCiI0 NOJABMIXKHBIX 3BCHBCB, Ps — YMCJIO IMap ISTOro Kjacca, P4 — YMCIIO Iap
YCTBCPTOI'O KjIacca.



OcHOBHBIC BHU/Ibl KHHCMATUYCCKUX I1ap

Tabmuma 1.1

Yucno | Ywucmo HaszBanue Pucynox VYcioBHOE
CBsI3eH | cTeneHen o0o3HaueHHE
CBO0OO/IbI
1 5 [ITap - mIockocTh ;
2 4 [ap - numuHIp
3 3 Cdepuueckas
napa P 4
3 3 [TnockocTHas
napa :
4 2 Hunuanpuyaeckast _
napa o S —
4 2 Cdepuueckas

napa ¢ majblemMm




Oxkonyanue Taom. 1.1

Yucno | Ywucio HaszBanue Pucynox VYcioBHOE
CBsi3el | cTeneHen o00o3HaueHHE
CBO0OO/IbI
5 1 IToctynarenbHas —
napa ,:——;-.:_h — S
N

5 1 BpamarenpHas
napa
5 1 BunToBas napa

Tabmuma 1.2
OCHOBHBIE TUIIBI 3B€HbEB MEXAHU3MOB
No | HanmeHnoBanue DCKU3 JIBUKeHUe OcobeHHOCTH
1 Croiika OTtcyTCcTBYET
! =
/
/
2 Kpupommn Bpamarensnoe [TonHsIit 060poT
’
3 Kopowmsicio Konebarenbnoe | Hemonuslit 000poT




Oxkonuaunue tadi. 1.2

[laTyn r [Tnockonapaii- Her xunematu-
O= -0 JeJIbHOE YECKUX Tap, CBs-
AN 3aHHBIX CO CTOM-
KO
[Ton3yn [TocrynarensHoe BosBpatHoe
JBUKCHHE
s M ee— A

Kynuca KonebarenpHoe | Hampapmistomas

JUIS TIOJI3yHA

[ToctynarensHoe
———
*—
777777, 77777,
ITnockonapair-
JeNbHOe
7 Kynagok Bpamarensnoe | Ilpoduis ompe-
JeNseT ABIKe-
HUE BEJIOMOT0
3B€HA
- [TocTynarensHoe
8 3ybOuatoe BpamatrensHoe 3y0Ouarsrii
KOJIECO / 76 i\ KOHTYD
\ A7
\-_-—'
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Pexomenayercst 0003Ha4YaTh MIAPHUPBI OOJIBIIUMHU JATHHCKUMH OykBamu (A, B,
C, D, F u T.1.), a 3BeHbs1 HyMEepOBaTh apaOCKUMHU [UPpPaMH, CIUTAsI CTOWKY HYJIEBBIM
3BenoM (0, 1, 2, 3 uT.1.).

s coctaBneHus: (POpMyJIbI CTPOCHHS MEXaHHM3Ma HYKHO MEXaHU3M pasiio-
KUTh HA CIPYKMYPHbIE PYNNb.

Cmpyxkmyphas epynna — 3TO KHHEMaTU4YeCKasl LIeTb, YUCIIO CTENEHEN CBOOOABI
KOTOpOW paBHO HYJIIO, IpyIIa HE AOJDKHA pacnanarbes Ha 0oJiee MpoCThle KHHEMATH-
YECKHE LIETIH, YIOBJIETBOPSIOIINE STOMY YCIOBHIO.

[IpaBuio crpykrypHoit rpymnmsl: W=0.

Torna u3 popmynel Yeodsnuesa cnenyer: 0=3n—-2p; — p,.

3ameHsieM napbl BBICIIETO Kjlacca ps4 Ha HMapbl HU3IIETo Kilacca ps, TOraa

0=3n-2p;, orkyna ps :%1.

Takum o0pa3om, UCXO0s U3 MpaBUiIa ONPEACICHUS CTPYKTYPHOUM TPYyMIIbl, YnC-
JIO TIap MSITOro Kjacca B CTPYKTYPHOM TpyINe AOJKHO ObITH KpaTHO TPEM, a YKCIIO
MTOIBM)KHBIX 3BEHBEB JTOJKHO OBITh YETHBIM:
n246810
pPs369 1215
Cmpyxkmypnas epynna | knacca — 3To Beayliee 3BEHO CO CTONMKOW, COCIMHEH-
HbIe Tapoii nsToro kiacca (W=1) (puc. 1.2., a).
Cmpyxmypnas epynna |l k1acca cocTOUT U3 IBYX 3B€HBEB M TPEX KUHEMaTHYe-
CKHUX Tap MATOro Kjacca (BpallaTesbHbIe WK TOCTyaTeNbHbIe) (puc. 1.2.,6).
Hauunas c |l xnacca, Homep rpyrine nprucBauBaeTcsl B 3aBUCUMOCTH OT YHCIIa
BHYTPEHHHUX KMHEMATUYECKUX Map (BHEUIHWE KMHEMATUYECKUE Maphbl CIy>KaT JJIsl CO-
CIMHEHMS C IPYTrUMH Tpymmamu) (puc. 1.2.,8,2).

a O 8 2
Puc. 1.2

IMopsiok BbINOJTHEHUS] PAa0OTHI
1. mes mepen coboii MexaHu3M, HEOOXOIUMO Pa300paThcs B XapakTepe OTHO-
CUTEJIPHOTO JIBIKEHHUS OT/ACIIbHBIX 3BEHBEB, /ISl UETO MPUBECTH MEXAHU3M B JIBIKE-
HUE ¥ HAOJII0/1aTh 3a MePEeMEIICHUEM OT/ICIIbHBIX 3BCHBECB.

11



2. Pa3oOpaBimch B OTHOCHUTEIBHOM JBUKEHHH 3BEHBEB, CIEAYET COCTABUTDH
CTPYKTYPHYIO CXEMY MEXaHU3Ma U MPOU3BECTU IMOJCUYET 3BEHBEB U KMHEMATHYECKUX
nap.

3. Beimucate: N — 4MCI0 MOABMKHBIX 3BEHBEB; Ps5 — YUCIIO Map IMSTOTO Kiacca;
Ps — 4uCIO map 4eTBepToro kiacca. KuHemaTtnueckue mapel 0003Ha4aTh nudpamu
COOTBETCTBEHHO HyMEpallMM 3BEHBEB, BXOJAAIIMX B JAHHYIO KMHEMAaTHYECKYIO IMapy
(0-1,2-3,1-3uT.1.)

4. [lopcunTath cTENEHb NOJBMKHOCTU MeXaHU3Ma 1o (popmye YeObliieBa:

W=3n-2p; - p,.

5. MexaHnu3M pasyIoKUTh HA CTPYKTYPHBIE TPYIIIIHI.

6. IlocTpouTh KHHEMATHYECKYIO CXEMy MeXaHHu3Ma B MaciiTtabe, MpeaBapu-
TEJIBHO OIPEACIINB pa3MEpPbl 3BEHbEB MEXAHU3Ma M PACCTOSHUS MEXKIY HETOIBUIK-
HBIMU TOYKAMHU U JIUHUSMHU.

dopma oT4yera

HasBanue nabopatopHoii paboTHI.

Lens mabopatopHOit pabOTHI.

Kpartkue TeopeTudeckue CBeICHUs.

DKCIIEpUMEHTAIbHAS YaCTh.

Pacuersr.

KunemaTuueckasi cxema MEXaHH3Ma B MaclITaoe.

Pa3znoxenue MexaHu3Ma Ha CTPYKTYPHBIE TPYIIIbI (BBIYEPTUTH IPYIIIbI).
3anoJHUTh CBOJIHYIO TabnuIly oTueTa (Tadm. 1.3).

Tabmauma 1.3
CBogHag TabauIa oT4eTa
Tabnuia KHHEMATUYECKUX Map

O6o3nauenue | HammeHnoBanue KMHEMATHY. Mapbl 3BEHDBS, COCTABIISIONINE Kiacc
KAHEMAaTHY. (BpamiarenbpHasi, MOCTyIaTeIbHasl, KMHEMAaTu4. Mapy KAHEMAaTHY.

napsl BBICIIIAs, HU3IIIAs) napsl
JlercTBUTENbHBIN 3aMeHs oI

MeEXaHU3M MeEXaHU3M

Yucao TMMOJIBUKHBIX 3BE€HLEB N

Yucno HU3MUX KHHEMaTHYECKUX nap

Yuciro BEICINX KHHEMATHIECKUX map

CremncHb IMOJABMUXKHOCTHU MEXaHU3Ma W

Kiacc mexanusma

BriBOILI.
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JlabopatopHas pabota Ne 2

KUHEMATHUYECKHA AHAJIN3
KPUBOLIUITHO-ITOJI3YHHOI'O MEXAHU3MA

lle./lb paﬁombl: KHHCMATUYICCKOC UCCIICAOBAHUC KPUBOIINUITHO—IIOJI3YHHOT'O MC-
XaHHU3Ma, BKIIIOYAOMICC OIIPCACICHUC BCIIMYHNHBI IICPCMCIICHUA, CKOPOCTH U YCKOPC-
HHA IIOJI3YHA B 3aBHCUMOCTH OT YyI'JIa IIOBOPOTA KpUBOIIIHUIIA.

OcHOBHbBIE IOHATHS
Kpusowunno-nonzynnwiii (KpusowunHo-uamyHHslil) MexaHu3m — 4eTbIPEX3BEH-
HUK C TpeMsl BpallaTeJIbHBIMU U OJTHOM MOCTYHaTeIbHON KMHEMAaTUYECKUMHU MapaMH.
OH npenHa3zHaueH Jyisl MpeoOpa30BaHMs BpaIaTEIbHOTO JBUKEHUS Kpupomwuna 1 B
MOCTYIATENbHOE ABWKEHUE Noy3yHa 3. [Ipr 3ToM maTyH 2 coBepmiaeT ClI0KHOE IUI0-
CKoMapaiebHOe ABrkeHue (puc. 2.1).

Puc. 2.1

[Tepemernienue, ckopocTh U yckopeHue Touku C moj3yHa MOTYT OBITh Ompese-
JICHBI aHATUTUYECKH.
[Tepememienne Touku C non3yHa:

- 1,2 .
S, :r(1—003¢)+§r7sm2(p, (2.1)

rae I — paauyc KpuBomumna, MMm; / — IJauHa 11aTyHa, MM; ¢ — yroJl IOBOPOTa KPUBO-
mna, rpa.
Huddepenuupys (2.1) mo BpeMeHH, MOIYYHUM BBIpOKEHUE IS CKOPOCTH
Touku C noszyHa:

. . A .
V. =rw| Sin g+ —sin 2
c ( Q 5 (Pj (2.2)

rie ,1:% ; COZ%[%];

06
N — 9iCJI0 000POTOB KPUBOIIMIIA B MUHYTY, —— .
MUH
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Huddepenuupys (2.2) 1o BpeMEHHU U CUUTAs YTIIOBYIO CKOPOCTh KPUBOIIUIIA TTO-
CTOSIHHOM, Hax0uM yckopenue Touku C mnonsyHa:

a. =ro’(cosp+Acos2p) (2.3)
CKOpOCTh M YCKOPEHHE TI0JI3yHA MOTYT OBbITh OIPEAEIEHEI IpapUUECKH Memooom

naaHa ckopocmetl U yCKOpeHutl Wi e TOJyUYeHbl IyTeM epaghuueckoz2o oupgepen-
yuposanus rpaduKa IepeMenieHHs MOI3yHa.

Memoo epaghuueckozo oughgpepenyuposanusn

1. I'paduueckoe nuddepeHpoBaHne HAYMHAEM C TMOCTPOCHUS KUHEMaTHye-
CKOM nuarpammsl repemertienus Sc=Sc(t). [IpoBoaum aBe ocu koopamHat. Och yriia
MOBOPOTa KpuBOIIHUIa (0Ch a0CIMCC) pa30MBacM Ha JBEHAIIATh PABHBIX MPOMEXKYT-

k0B (30°).
epao

K @ — MacIITaOHbIH KO3()PUIMEHT yriia I0BOPOTA, .

4 3 K&)KIIOfI TOYKH OCH a6cu1/1cc II0 OCH OpAHWHAT OTKJIAAbIBACM IICPCMCIICHUC TOY-
ku C IIOJI3YyHaA, IIOJIB3YsACh SKCIICPUMCHTAJIbBHBIMU JaHHBIMH W3 tabi. 2.1. MacmraOHbIH

M
kodpunreHT nepemenienus Ks, —.
MM

2. Metoniom rpadudeckoro auddepeHupoBanus (METOJA0M XOPA) CTPOUM  KH-
HEMaTHYECKHE JrarpaMMbl cKopocTh U yekopenus Ve=Vc¢(t), ac=ac(t) (meron onucan
B METOJMYECKUX YKa3aHUSIX K BBIIOJIHEHUIO JabopaTopHol «KnHeMaTnueckoe uccie-
JIOBaHME KyJIauKOBOTO MEXaHU3Ma»).

Kt =—" _ MacITa6HbIil K03()OHUIMEHT BpeMEHH, -
6N MM
— Ks f%
v T — MacIITaOHbIN KO3(GGUITMEHT CKOPOCTH, ~< .
OPF,-K t MM
ML v Y
a_ — MacmTabHbIi K03 PHUIHMeHT yckopeHus, -

Tak KaK KPHBOIIMII BPAIA€TCS C MOCTOSHHONH CKOPOCTBIO Wi, TO JAHarpaMMbl
Sc=Sc(t), Vc=Vc(t), ac=ac(t) sBasioTcs OmHOBPEMEHHO auarpamMmamu Sc=Sc(¢),
Ve=Vc(9), ac=ac(¢).

Memoo nocmpoenus ni1ano8 ckopocmeii u yCKOpeHui
1. TTocTpoeHue NIaHOB CKOPOCTEN U YCKOPEHUN HAUMHAEM C MOCTPOCHUS NIAHA
nonodcenuli mexanusma. Jns sroro B Macimtabe K| BblUEPUMBAEM KMHEMATHYECKYIO

CXeMy MeXaHH3Ma ¢ 0003HaYeHHEM 3BCHBEB U HAIIPAaBICHHEM BPAIICHHS KPUBOIIHUIIA
W, panu/C.
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Pa30uBaeM OKpYy>KHOCTH (Fr€OMETpHUYECKOe MeCcTo Todek B kpuBoimumna) Ha pas-
Heie yribl (30°). B; — kpaitHee neBoe MojgokeHue noiazyHa. Takum o0pa3oM moaydaem
13 nonoxenuii Touku B (B1 1 Bis coBnanarot). [lenas 3acedyku Ha TUHUU X-X (JIMHUS
JNBUKEHUA N0JI3yHa) paguycoM BC, HaxoauM cooTBeTCTBYIOMHKE 13 MOI0KEHUI TOY-
k1 C nonsyHa.

2. U3 TeopeTnueckoi MEXaHMKHA M3BECTHO, YTO IJIOCKOMApaJIeIbHOE JBUXKeE-
HUE PUTYPBHI B €€ IIOCKOCTH CKJIAJBIBACTCS U3 MOCTYIATEILHOTO TBUKEHHS BMECTE C
TOYKOU QUTYpHI (ITOJIFOCOM) U BpaIIaTEIbHOTO JBUKEHHUSI BOKPYT 3TOTO MOJIIOCA.

CxopocTh nomsyHa: V, =V, +Vg .

rae V. — CKOpOCTh MON3yHA (HalpaBlicHa BOJb OCH JIBMKEHHUS MON3yHa); Vg =W, —

CKOpOCTh TOYKM B KpuBolMIa (HampaBiieHa NEPHEHAUKYJISAPHO PaguyCy KPUBOIIU-
na), J% ; Veg — OTHOCHUTEIbHAs! CKOPOCTh TOYKU C IOJI3yHAa OTHOCHUTEIBHO MOJI0ca B

(HampaBiieHa nepreHauKysipHo maryny BC).

JIns HaxoXXIEeHUs CKOPOCTH MOJI3yHAa JOCTaTOYHO 3HATh BEJIUYUHY U
HAaIpPaBJICHUE OJHOW COCTABIIIOLIEH BEKTOPHOI'O YPAaBHEHHS M HAIIPABJIICHUE JIBYX
OCTaJIbHBIX COCTABJISIOLIMX.

3. IMoctpoenue miaHa ckopocTed. M3 mpou3BOIIBHO BBIOpaHHOTO ToJtoca P
(puc. 2.2) OTKJIaABIBAEM BEKTOP CKOPOCTH V, IEPIEHIUKYIISPHO PagHyCy KPHMBOLIUIIA

MPOU3BOJILHOW BEJIMYMHBI M BBOJMM MAacCIITaOHBIA KOA(DPUIMEHT CKOPOCTH

V ’V _
B o
Ky ==,4<. TIpoBoauM HampaBjieHus: ckopocteil V. u V., . Ilocie mocrpoeHus

g MM

IIaHa CKOPOCTEH BEIMYWHY CKOPOCTH IOJI3yHA HAXOJWM, YMHOXas JJIMHY BEKTOpa
V. , mm , Ha MacmITaOHbIN Kod(pduiment ckopoctu. Ha puc. 2.2 mokazansl npumepsbl

MOCTPOCHUS TUTaHA CKOPOCTEH M IJIaHa YCKOPEHHUM JJIsi yrila TOBOPOTAa KPUBOIIHUIIA
@ =30°.

4. TlocTpoenue muana yckopeHuil. Y ckopenue Touku C moi3yHa CKIaJabIBaeTcs
13 YCKOPEHHMs TOUKM B KpuBomIMNa U IBYX COCTaBISIONIMX (HOPMAJIbHOIO U TaHIEH-
AAJIBHOT0) OTHOCUTEIBHOTO YCKOPEHHSI:

— — —n —t
Q. =8g+acg tag ,
2
rne dg =W'I' — monHoe ycKOpeHHe TOukd B kpuBomuma (HampaBi€HO K LEHTPY

2
n CB

BpaIeHUs] KPUBOIIIUIIA), fy ,; Qg = / — HOpMaJibHOE yckopeHue martyHa CB
c
CcB

t
(nanpapieHo Baob maryHa ot C k B); 8cg — TaHreHImManbHas COCTaBIISIONAs OTHO-
CUTEILHOIO YCKOpPEHHUsI (HampaBjieHa MeprneHIuKyIsipHo matyny CB).
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Puc. 2.2

5. VI3 npon3BoiibHO BEIOpaHHOTO Tooca Q (cM. puc. 2.2) oTKJIaapIBaeM BEKTOP

YCKOpeHHUs dg  TMPOU3BOJBHON BEIMYMHBI U BBOJAUM MAacCIITaOHBIM KOd(DPUIIUEHT

a fy —n

_% 2

YCKOPCHUS Ka —5—,—c. N3 koHIa BEeKTOpa OTKIIAIbIBaeM dcg , JJIMHA BEKTOpA
B MM

aCB - K mm . U3 IIOCTPOCHHUA HAaXOAUM BCIIMUUHY ac , YMHOXas JJIMHY BCKTOpPa

Ha MacHITaOHbINA KOG DUIIMEHT YCKOPEHUSI.

Iopsinok BeIMOJIHEHNsI padOThI

M
1. Ha‘lepTI/ITL KHHCMATHUYCCKYIO CXECMY MCXAHH3Ma B MacirTade KL |:]l/l]l/l:| .

2. BpryepTuTh NBEHAANATHh MOJIOKEHUH MexaHu3Ma (depe3 30°). 3amaHHOE IMOJI0-
YKEHHE BBIICIINTH )KUPHOU JIMHUEH.

3. IlpoBopaurBasi KpWUBOIIUI, 3KCIICPUMEHTAIBHO OMPEACIUTh TMEpPEMEIICHUS
MOJI3YHA B 3aBUCHMOCTH OT yTJIa TOBOPOTa KpUBOIIHMa. JlaHHbIe 3aHecTH B Ta0I. 2.1.

4. PaccunTaTh aHAIUTUYECKH NEPEMELICHHE MOI3YHA Sc IS KaXkIOro IOJOKE-
Hus 1o hopmysie (2.1), 3anectn B Tadu. 2.1. PaccunrtaTth mo dopmynam (2.2) u (2.3)
CKOPOCTb U YCKOPEHHE MOJI3yHa, 3aHECTH Pe3yJIbTaThl B Ta0I. 2.2.

Tadmura 2.1
DKCIepUMEHTAIBHBIC TAHHBIC

2 3 4 5 6 7 8 9 10 11 12 13

30 |60 |90 |120 |150 |180 |210 | 240 |270 |300 |330 |360

w
S
S

olo| o+
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CBojaHasg TabauIla OTYETA

Tabmura 2.2

CKopocCTh, M/C

Yckopenune, M/c?

No Vc Vc Vc ac ac ac
MOJIOKECHUS (man (rpadux (man (rpadux
CKOPOCTE) CKOPOCTH) YCKOPEHUM) | YCKOPEHHI)

5. Ioctpouts rpaduxu 3aucumoctei Sc=Sc(t) m Sc¢'=Sc"(t), mMerogom rpaduuye-
ckoro mauddepeHnnpoBaHus MOCTPOUTh KHHEMaTwdeckue mauarpammbl  Ve=Vc(t),
ac=ac(t). Paccunurare mMacmrabHbie KO3QumueHTs. OnpeaeTuTh CKOPOCTh U YCKO-
penue Touku C mon3yHa.

6. [l 3aJaHHOTO MOJIOXKEHHS MOCTPOUTH IUIAH CKOPOCTEH W IUIaH YCKOPCHHUIA,
OIPEACTUTh CKOPOCTh U YCKOpeHue Touku C mon3yHa.

7. OmeHHTH MOTPEITHOCTh METO/Ia TIOCTPOCHUS ITaHa CKOPOCTEH M YCKOpEHHH, a
TaKKe MeToja rpapudeckoro quddepeHInpoBaHus M0 CPABHEHUIO C AaHATUTHYCCKUAM
METOJIOM TIO CIIeAYIOIUM (hopMyam:

*

S = VC—_*VClOO%,
VC

5, =2 ~8c100%,
ac

* *
rae Vo M a8z — CKOPOCTh U YCKOPEHHUE IOI3yHA, PACCYUTAHHBIC aHAIUTHYECKUM Me-

TOOOM, V. U a- — CKOPOCTb U YCKOPEHHE O3 Ha, HaﬁI[CHHI)Ie APHUYICCKHMHU MC-
C C

TOJAAMHU.
PaccunTaTh OTHEIBHO MOTPEIIHOCTh MOCTPOEHHUS MJIAHA CKOPOCTEH U MIaHa
YCKOPEHHUM, a TAKKE MOCTPOCHUE KUHEMATUYECKUX IMarpaMM CKOPOCTH B YCKOPEHHUSI.

dopma oTyeTa

Haspanue nabopaTopHoii pabOTHI.

[enb naGopatopHoit pabOTHI.

Kpatkue TeopeTnyeckue CBeIeHUs.

DKCHEPUMEHTAIbHAS YacTh.

Kunemarnueckas cxema MexaHu3Ma B MaciiTaoe.
Kunemarnueckue nuarpaMMbl epeMEIICHHS, CKOPOCTH M YCKOPEHHUSI.
Pacuersi.

[Limanel CKOPOCTEN U YCKOPEHUM JJISI 33IaHHOTO MOJIOKEHHUS.
Pacuersl.

Copnnuble Tabmuiel otyeTa (Tadmn. 2.1. u 2.2).

BriBo1bI.
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JlabopaTtopHas paborta Ne 3

KWHEMATHUYECKH AHAJIN3 IJIOCKOI'O KYJJAUKOBOI'O
MEXAHHU3MA

lle./lb paﬂombt: KHHCMATHYCCKOC HCCICIOBAHHUC KYJIAYKOBOTO MCXAHH3MA,
BKIIIOYAIOICcC B cebs OIIPCACIICHUC 3dKOHA ABH)KCHUA TOJIKATCILA (KOpOMI)ICJIa), KOTO-
pBIﬁ BBIPAKACTCA I‘pa(i)I/IKaMI/I MMEepeMCIICHUA, CKOPOCTH U YCKOPCHHA TOJIKATCIISA B 3a-
BHUCHUMOCTH OT yIJla (p UJIKN BPCMCHH t IIOBOPOTA KyJa4Ka.

OCHOBHbBIC MOHATHUSA

Kynaukoswiii mexanuzm (puc. 3.1) mpeactaBiseT co00M MEXaHHW3M C BBICIICH
KMHEMAaTHYECKON Mapoi. Benymmym 3BEHOM MexaHW3Ma SBISETCS KyJladok 1, mpo-

(UIB KOTOPOTO ONMPEAENSIET 3aKOH ABUKEHUS BEJOMOT0 3B€HA — TOJIKATEIA 2.
Puc. 3.1

~ ~

7
o>
2,
+

PasauyaroT TOJKaTeaM OCTPOKOHEYHBIC, POJIMKOBBIC, IPUOOBUIHBIC M TJIOCKHE
(tapenpuatsie) (puc. 3.2).

Puc. 3.2
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I1o Buly ABMYKEHHS BEAOMOTO 3BE€HA PA3JINYAIOT KyJIa4KOBbIE MEXaHU3MBI C T10-
CTYHaTEIbHO ABUKYIIMMCS TOJKATEIEM U C KAYaIOIHUMCS TOJIKATEIIEM.
PaccmoTpum KynaykoBblii MexaHu3M (puc. 3.1) ¢ EeHTpaJbHBIM MOCTYNATEIBHO
JNBW)KYILMMCS TOJIKaTeneM. JIMHUSA ABMKEHHS TOJIKATENS B TAKOM MEXAHU3ME MPOXO-
JUT 4epe3 OCh BpalleHUs KyJladka. Pa3nmu4aroT 311eMeHTHI KyJladka.
1. OxpyHOCTb OCHOBHOI1 11al10bI, OYepUEHHAS] HAUMEHBIINM PaJnycoM [o.

2. TIpoduns ynanenus — yuactok ab ¢ BO3pacTaIOMMMU PauyCcaMH-BEKTOPAMH.
Yron moBopoTa Kyjauka, COOTBETCTBYIOIIMUA MPOXOKIACHUIO 3TOrO KyJlayka TIOJ
OCTPHUEM TOJIKATEJNIs, HA3bIBACTCS V2oM yoaneHuss 1 0003HAYAETCS ¢yy. 1OJIKaTeNb 3a

3TO BpeMS MOAHUMAETCS M3 KPaHEro HIKHETO IMOJIOKEHHUS B KpalHee BepXHee IO0-
JIO’KEHUE U TIPOXOAUT Iy Th N, Ha3BIBAEMBIi X000M MoIKamens.

3. IIpoduns BepxHEro ocTaHOBA — y4acTOK b, OUYEpPUYCHHBIA MaKCUMaIbHBIM
pagnuycoMm Imax. EMy COOTBETCTBYET yroJl HOBOPOTA KyJIAuKa (5o, HA3BIBAEMBIN VoM

6EPXHECO OCMAaHoed. Tonkarenp B 3TO BpEMs OCTACTCA HCIOABHIKHBIM B KpaﬁHeM
BCPXHEM ITIOJIOKCHHUMU.

4. Tpodunb npubmmkerns — yyactok Cd ¢ yMEHBIIAIOMMMHUCS PauyCaMu-
BekTOopaMu. [Ipu MpoxokIeHUH MOJA OCTPUEM TOJIKATENS 3TOTO Y4YacTKa, TOJIKATelNb
OITyCKaeTCs M3 KpaifHero BEpXHETO B KpaifHee HIDKHEE IMOJI0KEHUE, a KyJIadyoK MOBO-
pauuBaeTCs Ha Y201 NPUOTUINCEHUS P yp.

5. TIpoduias HIKHEro ocTaHoBa — ydacTok ad | ouepuyeHHBI HaMMEHBIINM pa-
IUyCOM Fp . Bo Bpems POXOKIEHMS dTOr0 y4acTKa IO OCTPUEM TOJIKATEI IOCIEN-
HUAW OCTaeTCs HEMOJBMKHBIM B KPAaHEM HM)KHEM ITOJIOKEHHMH. YTOJ IOBOpPOTa KY-
Jadka, COOTBETCTBYIOUIMI 3TOMY YYacTKy NpOQMIISA, HA3bIBACTCS V2IOM HUNCHE2O0
ocmanoea ¥ 0003HAYAETCS O 40,

6. IIpoduis Kyladka, OYepUCHHBIH KpuBbiME AD bC u Cd nasuiBaeres pabo-
yumM npoghunem, a CymMma yriioB OBOpOTa KyJlauka, COOTBETCTBYIOUIUX 3TOMY Npodu-
JI10, Ha3bIBAECTCA padO4uM Y2a0M, TO €CTh @ pag= @ yxt @ 5.0t @ up.

MemiieHHO moBOpauMBas KyJjJadoK, 3aCEKa€M MOMEHT, KOTJa TOJIKATEJIb Ha4u-
HAET NOJAHUMATHCA BBEpX. OTCUMTHIBAS YIJIbl TOBOPOTA KYyJIAuKa ¢, 3aMEpPSIEM BEIU-

YUHY MePEMEIICHUS TOJIKATEN S OT KpaitHero MoJIoKeHus U coctapisiem 1abdm. 3.1.
Tabmuma 3.1
DKCnepruMEHTATbHBIC JaHHBIC

Ne 0| 1 2 3 4 5 6 7 8 9 10 11 12 13

¢ 0|15 |30 |45 |60 | 75|90 | 105 | 120 | 135 | 150 | 165 | 180 | 195

S,MM
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[Tonw3ysick Taba. 3.1, ctpoum rpaduk S(¢) (puc. 3.3). 3aaaBircy MacmTabom
yrioB nosopora Ky (Hampumep, B 1 cm ueprexa 10°), oTknaabBaeM 1o 0CH adcuce
YTJIBI TIOBOPOTA KyJlauka U pa30MBacM WX HAa paBHBIC HHTEPBAJIBI.

[To ocu opnuHat B MacmTtabe Ks OTKIaabIBaéM COOTBETCTBYIOIIHNE MEepEMEIIie-
HUs ToJKaTens S. KOHIIbI OTydYeHHBIX OPAMHAT COCTUHSIEM TUIABHOM JIMHUCH.

Eciu BBIXOHOE 3BEHO SBIISETCS KOPOMBICIOM, TO €CTh COBEpIIAcT KadaTelb-

HOE JBMXeHUE, TO Tabi. 3.1 sBnseTcs CBOMHON TaOIMIICH 3aBUCUMOCTH yTiia MTOBOPO-
Ta KOPOMBICTIA ¢ 2 OT yIJia MOBOPOTA KyJIauKa ¢ 1.

S

e

8

(o)

i i

S

~ ' ﬂ

° [ ‘f’:d | T \P,t
v ll’é Aem —10
) G B 1emr —003cex

BE
-yt

Tem —10°

{em — Q03 cex

e
{4

Tem —=~60

-

- ¢t
1 Cl"\—-—v1o°
{ cm — 003 cex

Puc. 3.3
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[Ipyn paBHOMEPHOM BpaIllEHUU KyJIayKa YIJIbl TOBOPOTA (P MPOMOPIIMOHAIBHbI
BpemeHH noBopoTta t. [loaromy oTpe3ku mo ocu abcuuce, n3odpaxaroniye yrisl @,

OyIyT Takke n300pakaTb COOTBETCTBYIOIIEE BPEMsI C YUETOM MaciTabHOro Kodddu-
ITUEHTA
t 6n MM
/1€ N — 9iCJI0 000POTOB KyJlauKka, 00/MUH.
[To rpaduky mnepemenieHuss MeTojoM TIpadudeckoro auddepeHITupoBaHUs
CTpOUM IpapuK CKOPOCTH.

Memoo zpaghuueckozo ougpgpepenuyuposanus (cm. puc. 3.3)

1. Toukn mepeceyeHUs: OpUHAT C KPUBOH IEPEMEIICHHS COCIUHSICM XOpIaMHu
I, I, Il u T.1., TAaHTEHCHI YIJIOB HAKJIOHA KOTOPBIX C OChIO abCIIMCC MPOMOPIIMOHATb-
HBI CPETHUM CKOPOCTSIM 32 COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMCHH.

2. B ocsax koopauHat V-t Ha IpoJIOJDKEHUH OCH t BIIEBO OT Haydajaa KOOpAUHAT
OTKJIaJbIBa€M IOJIFOCHOE paccTtossHue OPj, BemnunHa KOTOPOro Oepercs MPOU3BOJIb-
HO, HO C TaKUM pacdyeToM, 4TOObI rpa)MK CKOPOCTH IOIYUHUIICS HOPMaJIbHBIX pa3Me-
pOB.

3. U3 momoca mapamtensHo xopaam I, 11, 1 u 1.1 mpoBogum myum Pi-1,

P1-2, P1-3 m 1.71., oTcekarontue Ha ocu otpesku 01, 02, 03 u T.1., KOTOpBIE B MacmTade

M
Ky = s , 4 ,

OR -K, wmn
COOTBETCTBYIOIIUE MPOMEKYTKHA BPEMEHH.

Tak kak cpeHre CKOPOCTH COBNAAAIOT C HCTHHHBIMH MPUOIM3UTEIIHHO B Cepe-
JIMHAX MMPOMEXYTKOB BPEMEHH, TO CHOCHM TOYKH 1,2,3,4 1 T.11. ¢ ocu V Ha OpAMHATHI,
BOCCTAHOBJICHHBIE U3 CEPEAVH HHTEPBAJIOB BpeMeHU 1, U coenuHseM MOJIyYCHHbBIC
TOYKH IIJIABHOM JTUHUCH.

Huddepennupys rpaduk CKOpOCTH TOJOOHBIM K€ METOJIOM, TOJIYIUM Tpaduk

K =
CKOPEHMS TOJIKATES B MacIITaoe —_—
YCROP a OP,-K,’' uu

N300paXaroT CPEeIHUE CKOPOCTH IMEPEMENICHHs TOJKATeNs 3a

IHopsinok BbINOIHEHHS PAadOTHI

1. HauepTuTh KHHEMAaTHYECKYIO CXEMY MEXaHHU3Ma.

2. TlpoBopauuBasi MexaHW3M, 3aMOJHUTH TabJ. 3.1, mocTpouts rpaduk mnepe-
MeILeHHs ToJIKaTes (Tpaduk yriia moBopoTa TOJIKaTes).

3. Metoaom rpaduueckoro auddepeHImpoBaHus MOCTPOUTh rpaduK CKOPOCTH
TOJIKATENS ¥ TpauK YCKOPEHUS TOJIKATEIIS.

4. IToacuntath MacmTabHbIe KOIPPUITUEHTHI.
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dopma oT4yera
HazBanue nabopatopHoil pabOTHI.
[enb mabopatopHoi pabOTHI.
Kpatkue TeopeTudeckue cBeICHUsI.
DKClepUMeHTalbHas YaCTh.
KunemaTtuueckasi cxema MexaHu3Ma B MacuiTaoe.
Tabnuiia 3aBUCUMOCTH MEPEMEILIEHUS OT YIJia MOBOPOTA KyJIayKa.
KunemaTuueckue auarpaMMbl EpeMEIeHUs, CKOPOCTH U YCKOPEHHUSI.
BriBombI.

JlaGoparopHas padota Ne 4

KUHEMATHUYECKUN AHAJIU3
YHUBEPCAJIBHOI'O IHAPHUPA I'YKA

Ilenv pabomwr. nccnenoBaHNe KMHEMATHKU yHUBEpcaabHOro mapHupa ['yka,
OIIpEIEIIEHUE 3aBUCUMOCTU MEX/y YIJIaMU IIOBOPOTA BEJJOMOT'0 M BEAYLIETO BAJIOB.

OcCHOBHbBIC MOHATHSA

VYHuBepcanbHblil mapuup (puc. 4.1) mpeacraBiser co0oi chepruuecKuil 4YeThi-
PEX3BEHHUK, T.€. MEXaHHU3M, COCTOSIIUI U3 YETHIPEX 3BEHHEB, COEIMHEHHBIX Bpallla-
TEJIbHBIMU MIapaMH, OCH KOTOPBIX MPOXOJAT YEPE3 OJHY OOIIYIO TOUKY.

MexaHu3M npeaHazHadeH Ui Tepefadn BpalleHUs] MeX/Iy MepeceKatomuMuUcs
ocsimu | u Il ¢ MeKOCEBBIM yIiIOM O, KOTOPBIM B Ipouecce padoThl MOKET U3MEHSATh
CBOIO BEJINYUHY.

I-Jml_

Puc. 4.1

Oco0OeHHOCTBIO JJaHHOU Mepeayu SIBISIETCS HEPAaBHOMEPHOCTh BpAILIEHUS Be-
JIOMOTO Bajla MPHU TOCTOSHHOM YTIJOBOM CKOPOCTH BEAYIIEro Baja. 3aBUCUMOCTD
MEXIY yTilaMy MOBOPOTA BAJIOB (1 U (02° OMPEIENSETCS U3 BEIPAKECHUS:
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9o
cosa
[Mpoauddepennupoa mo BpemMeHH BbipaxkeHue (4.1) ' 0cBOOOAMBIIMCH OT
yria ¢2’, OnpeAeauM NepeJaToOYHOe YUCIIO IAPHUPHOTO MEXaHU3Ma:
@, COSs” a-Cos” g +sin’ ¢

I, =—= , 4.2
¥, cosa (4.2)

9, = (4.1)

rae ), W, — yrioBble CKOPOCTH IAPHUPOB.

N3 (4.2) cnenyert, 4TO NMepelaTOYHOE YUCIO YHUBEPCATBLHOIO IIapHUpa — BEIH-
yuHa nepeMeHHas. [Ipu yBeawueHuu yria o, Kak 3To BUIHO 3 rpaduka (puc. 4.2),
HEPaBHOMEPHOCTb BpAIICHUSI BO3PACTAET.

Koodduuuent HepaBromeprocta O =SIN & - g« .

Jns nepenauu BpalieHus: MO YIJIOM C OJUHAKOBBIMU YTIJIOBBIMH CKOPOCTSMHU
MIPUMEHSIIOT IBOMHOW YHHBEPCAIbHBIN IIAPHUP, HAIPUMEDP, B CHJIOBOW MEpe/iave aB-
TOMOOMJISI.

30 60 90 4_20 4_50 Jgo

.

o ‘-’;
Puc. 4.2

IHopsinok BbINOJIHEHHS PadOThI

1. YcranoButh Beayuuid Bai | u Bemomeiil Ban |l yHuBepcanbHOTO MIapHHUpa
Tak, 4ToOBI: a) yrous o paBHsuics 0° (Ha omHOU ocwm); 0) yronm «o=10° B) yrom a=
30°.

2. CooOmuTh BpalleHne MEXaHu3My, UKCUPOBATH YTJIbI TOBOPOTA (2 BEAOMO-
ro Baja uepes kaxabie 30° moBopoTa BEAYIIETO Baja.

3. Berueptuts cxemy mexanu3ma. [1o (4.1) BBIMUCIUTH 3HAUCHUS YTIIOB (2°, CO-
OTBETCTBYIOIIUE YTJIaM 1.

4. Tlo (4.2) paccuutath K03(OUIMEHT HEPABHOMEPHOCTH U MEPEJATOUYHBIE OT-
HOILICHUS 112 IS Pa3JIMYHBIX 3HAYCHUH (1.

5.Pe3ynbrathl pacueroB 3anectu B Ta0. 4.1 oTdyera o mabopatopHoii padoTe.

6. ITo marHbIM Tab1. 4.1 moctpouTts rpaduxu @, = f ({01 ), I, =f ((01) (puc. 4.3).
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Y
(%=0

o

7. OnpeaenuTh MOTPENTHOCTh IKCIIEPUMEHTA 110 (hopMmyJie:

Puc.4.3

s=22"%2100%
2

8. Paccunrtarh k03pGUIIMEHT HEPAaBHOMEPHOCTHU 0,

dopMma oTyeTa

Ha3Banue nabopatopHoii paOOTHI.

[enb mabopatopHoOit pabOTHI.

KpaTkue TeopeTrnueckre CBEICHHS.
DKcrepuMeHTAIbHBIE TAHHBIE.

Tabn. 4.1 mia Tpex 3nadenwmit yria oz® (0°, 10°, 30°).

7

Tabnmma 4.1
DKcnepuMeHTAIbHbBIC JaHHBIC
a® | ¢° |0 |30 |60 |90 |120 150 | 180 | 210 | 240 | 270 | 300 | 330 | 360
P2
o
i12
0,%
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I'papuxu @y = f((Pl)' I, = f((”l)-

Koaddurmentsr HepaBHOMEpPHOCTH 0.

BriBoEI.
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