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INPEJUCJIOBUE

VYueOHast paboTa CTy/IEHTa-3a0YHMKA 10 M3YYSHUIO Kypca TEOPUHM MEXaHW3MOB M MAIIUH
BKJTFOUACT MPOpabOTKy TEOPETHUECKOr0 Marephajia Mo Y4eOHOM JHTepaTrype, PEHICHHE TUIIOBBIX
3aj1a4, BBIMOJIHEHWE W 3aIUTy KOHTPOJBHBIX U JIAOOPATOPHBIX pabOT, KypCOBOTO MPOEKTA; CAady
3a4ETOB 1 DK3aMEHOB.

UroObl TOArOTOBUTHCS K  BBINOJHEHHIO KOHTPOJIBHBIX —paboT, Clenyer U3Yy4HTh
COOTBETCTBYIOIIUE Pa3/Ieiibl IPOrPaMMbI Kypca, KOTopast u3JIokeHa B padote [5], mpoaHamu3upoBaTh
HPUMEPBI PEIIICHUS TUTIOBBIX 3aJ1aM, TOMEIICHHBIC B 33/IaYHUKE TI0 TCOPUU MEXaHU3MOB U MallvH [4],
Y CAMOCTOSITEITFHO PEITUTh Psif 3a71ad.

BbINONMHUB  yKa3aHHBIE PEKOMEHIALMU, CTYACHT IIOJMIyYUT IIPAKTHKY CaMOCTOSTEIBHOIO
pEIlICHNs] YacTHBIX 3a7ad aHalM3a M CHUHTE3a MEXaHW3MOB M MalllMH, a TaKXKe TOATOTOBUTCS K
pemeHmo KOMITJICKCHBIX BOHpOCOB HUCCIICAOBaHUs U HpOGKTI/IpOBaHI/IH MaAllIMHHBIX arperaTOB,
MPEUIOKEHHBIX B KypcOBOM MpoekTe Mo TMM u cienuanbHbIM IUCIUTIIIMHAM.



3agaua Nel

OIIPEJEJINTH CTEIEHD ITOJIBUKHOCTH MAIIIMHHOT' O ATPETATA
M BBIIIOJITHUTH CTPYKTYPHBIN AHAJIN3 CXEMbI MEXAHU3MA
PABOYEMN MAIIIMHBI.

Kpamkue Memoouyeckue YKasaHus

[puctynas k pemenuto 3amaunt Nel, HEOOXOOMMO W3YYUTh TEOPETUUECKUN Marepuai Mo
yueOHHKaM U yaeOHbIM ocoousM: [1] ctp. 19-63; [2]ctp. 18-59; [3] ctp 3-51.

Lesb CTPYKTYpHOTO aHATHM3a MEXaHU3MOB - H3YUCHUE CTPOCHUSI MEXaHU3MOB.

3agauu CTPYKTYPHOIO aHAJIA3A:

1. YcraHOBUTS, SIBJISIETCS JIU JaHHAS] KHHEMATUIECKas IIeTTh MEXaHH3MOM.

2. Onpenenuts KIacC MEXaHW3Ma, YTOObI TMPAaBWILHO BHIOpaTh METONl KMHEMATHUECKOTO
CHJIOBOT'O pacyeTa JAaHHOTO MEXaHU3Ma.

3. Hanmcare ¢dopMyily CTpoeHHST MeXaHuW3Ma M TeM CaMbIM YKa3aTh IOCIIEIOBATEIbHOCTD
KUHEMATUUECKOTO M CUJIOBOT'O PACUETOB UCCIIEYeMOr0 MEXaHHU3Ma.

HcxomHbIM 171 CTPYKTYPHOTO aHAIM3a MEXaHHW3Ma SIBIISETCS eT0 KHHEMaTUYecKas cxema.

VYcnoBUMCS Ha KHHEMATHYECKUX CXEMaX CTOMKY MEXaHW3Ma OO0O03HAUYHTh HyJIEM, MOJABHXKHBIE
3BEHbsI - apaOCKUMHU [U(DpPaMH, a KHHEMATUIECKUE TIaphl - TJATHHCKUMH OYKBaMH.

Memoouxa u npumep pewenus 3adavu Ne 1
JIns paHHOTO MarmMHHOTO arperata (puc.l), cocrosiiiero W3 ABHraTess, IepenaTouHOro

MexaHm3Ma (puc.2) u paboueid MammHbI (prc.3), ONPENeIUTh CTENeHb MOIBIKHOCTU. J[Isi cXeMbl
MeXaHU3Ma paboyveli MallliHBI POBECTH MOJTHBIA CTPYKTYPHBIN aHAIIH3.

Puc 1. ManmnHbIi arperar: 1—KprBommi padodeid MavHsbI (M. prc.3),
2 -TiepeIaTOUHbIi 3y0Uarhiii MeXaHH3M (CM. pric.2), 3 -IBHraTelb,
4 -coemHATENBHAT My (hTa



Pric.2.Cxema miepearoqHoro MexaHmma Pric.3.Cxema mexaHmma pabodeii MaIHbI

1. Onpeoenenue cmenenu nOOBUNCHOCIU MAUUHHOZ0 a2pe2ama

1.1.HymepyeM 3BeHbsl 1 0003HaYaeM KUHEMATHYECKHE TTaphl.

[lpu sTOM yuuTBHIBaEM, YTO Ha 33[JaHHONM CXEME IMEepelaTOYHOro MeXaHM3Ma KpPUBOILMII, a
CIIIOBATENIHFHO, U KECTKO CBSI3aHHOE C HUM 3y0uaroe Kojeco MMeroT HoMep 1, a oOpazyemasi 3ThM
3BEHOM KMHEMaTH4eCKasi mapa co CTONKOW o0o3HaYeHa OyKBOM A.

[NocnenoBaTembHOCT, HyMEpAIIMU 3BEHBEB MOXKET OBITh TPOM3BOJIBHOW. [lomydmnu dmcio
MOJIBUKHBIX 3BEHbEB N = 8.

1.2. BeiensieM KMHEMAaTHUYECKHE Taphl, OMpENeNss WX HauMeHoBaHWe M kKiacc mo W.N.
AprtoboneBckomy (Tadi.l).

Tabmuma 1
O003HaueHNE
KHHEMATHIEeCKOMH A|B|C|C|D|D1|E|G|H|L|K|M|N
[MapbI
3BEeHbBS,
o0pasyiomue 1,011,2|2,3(3,0|24|45|50]|6,1|60]|76|70]|78]|8,0
KUHEMATHYECKYIO
napy
Sl gl 8| | || | 8| 5| 2| &8| & 8
HaumenoBanvemape| 8 | 8 | 8| 3| €| 8| 8| & | &| 8| & | & | &
ala|la|E|l&|E|l&lS &8 224
Kracc mapsr 5 5 5 5 5 5 5 4 5 5 4 4 5

1.3.Onpenensiem crenens noasmkHocTH 10 hopmyrte [1.J1. YebbnmieBa

W= 8h- 2P, - 1P, = 318 210-18=1,
rae N = 8 -4Kcino NOABWKHBIX 3BeHbeB; Ps = 10 -umncio kuHeMaTuieckux map 5o kimacca; P4 = 3 -
YHCIIO KWHEMATHYECKUX Tap 410 KJiacca..

2. [onuviti cmpyKkmypHblil aHAIU3 CXembl MeXaHUMa padoyerl MauiuHbl
2.1.HaumeHoBaHue 3BeHBEB 10 XapakTepy aBrkeHus: O - cToiika; 1 kpusomm, 2 - maTyH;
3 -mom3yH; 4 -maryH, KyJUCHBIA KaMEHb; 5 - KOPOMBICIIO, KYJIUCa.



2.2.Kunematuueckue napsi (tadim.2).

Tabmra 2

O0603HayeHue } 4 B C C, D D, £
KHHEMAaTHUUYCCKOU HapBI

3eHp4, 0bpasyromme 10 | 12 | 23 | 30 | 24 | 45 | 50

KWHEMATHUYECKYIO Tapy

Bpam. | Bpam. | Bpam. | Iloct. | Bpam. | Iloct. | Bpar.

HanmenoBanue napsl
HU3IIAs | HU3MIas | HU311as | HU3Las | HU3lias | Hu3Iias | Hu3Las

Kiacc napst S 5 5 S 5 5 5

2.3.Crenenp NoABUKHOCTA MEXAaHW3MA

W= Bh- ZPF, - 1P, = 315 2A7-10=1,
rIe N = 5 -4nciio MOABMKHBIX 3BEHBEB; Ps = 7 -umciio KHHEMaTuueckux map S¥o kiacca; P4 = O -
YKCII0 KHHEMaTUIeCKUX map 4-To Kiacca.

2.4CtpykrypHas cxema (puc.4)

Puc.4. CtpykTypHas cxemMa MexaHu3Ma
3aMeTuM, YTO Ha CTPYKTYPHBIX CXeMax UMEET CMBICI 3BE€HO, BXOJAIIIEee B TpU U Ooliee
KHMHCMATUYCCKUC MMaphbl, BBIYCPYNUBATL COOTBCTCTBYIOIIUM KCCTKUM MHOT'OYTI'OJIbHUKOM, a

IMOJI3YHBI U KYJIMCHBIC KaAMHHU 3aMCHATH COOTBCTCTBYIOIIUM KOHTYPOM.

2.5.MexanusmnepBoro kiacca (puc.5).

F4

A
Yo

Puc.5. Mexanusm nepBoro kjiacca

2.6.Crpykrypuslerpymnisl JI.B.Accypa



2.6.1.HaxoaumM3BeHo, Hanbouee yaajJeHHOe OT BXOJHOT0. DTO 3BEHO 5.

2.6.2.BeinensiemM rpynmy BTOporo kimacca. [Ipenmomaraemyto rpymnmy Acypa oOpa3yroT
3BEHbs O U 4.

2.6.3.Ilpoepsiem OyneT nu 53Ta IeNb B JaHHOM MeEXaHU3ME TIpymnmon Acypa.
OrcoennHsieM MBICIEHHO 3BeHbSI 5 U 4 BMecTe C¢ KuHemarnueckumu mapamu E, Di, D.
OcraBmiasics KuHematndeckas 1enb (puc.6) Oymer 3amkHyTa u crernedb W eé ¢cBoOOabI Oyaer
paBHa eAuHMIIE. 3HAYUT, BbAemwn rpynny JI.B.Accypa.

8,

4/
Puc.6. Kuaemarnueckas nems

Jlnst ocraBiieiics KuHeMatHdeckod memn (cM. puc.6) mosropsem marm 2.6.1 - 2.6.3u
yOexaemMcsi, 4To 3BeHbs 2 M 3 BMECTe ¢ KMHeMaTtuueckumu napamu B, C u Ci SBISIIOTCS TPYIIION
JI.B.Accypa. Takum 00pazoM, it pacCMaTpruBaeMoOro mpuMepa UMeeM:

rpynmna JL.B. Accypa 2-ro kiacca 2-To nopsiaka 3-To BUaa

rpymmna JI.B. Accypa 2-ro kinacca 2-ro nopsiika 2-To BUaa

2.7. KimaccBcero Mexanusma — BTOpOi
2.8.DopMyra cTpoeHHS MEXaHU3Ma.

| 10)— 1l (23) > Il (45).



3agaua Ne2

BBIIIOJTHUTh KHHEMATHYECKUI AHAJIN3
IMAPHUPHO-PBIYA’KHOI'O MEXAHU3MA

Kpamxue memoouueckue ykasanus

K knHeMaTn4ecKkoMy aHaIN3y IIaPHUPHO-PHIYaKHOIO MEXaHW3Ma MOYKHO IPHUCTYIIATh TOJIBKO
Hoclie pelieHusl 3a1a4i 1 u M3y4eHHs TeOPEeTUUecKoro Marepuana no ydeOHukam: [1] c.73-96;
¢.550-568 [3] c35-43; [2] c70; 75-86; 308-321.

HcxomupiMu 7151 KMHEMAaTHMUYECKOIO aHAINM3a MEXAaHM3Ma SIBISIIOTCS €ro KMHEMaTH4ecKas
CXE€Ma 1 3aKOH JIBUJKEHUSI BXOZAHOT'O 3BCHA.

Ieap KMHEMAaTHYECKOTO aHAIN3a: U3y4YEHHE JBHKEHHS 3BEHbEB OT/ENIBHBIX TOUEK 0e3 yuera
CHJI, BBI3BIBAIOILUX 3TO JIBHKCHHE.

3agaum KWHEMaTH4ECKOrO aHallM3a MEXaHM3MOB CBOJSTCS K ONpeAeNieHuo: 1) monoxeHuit
BCEX 3BEHBEB IPH JIFOOOM MTHOBEHHOM ITOJIOXKECHUH BXOJHBIX 3BCHBEB; 2) TPACKTOPHII U 3HAYCHHI
HIepeMeILCHII TOUeK MEXaHU3Ma; 3) JIMHEHHBIX CKOPOCTEH U YCKOPEHHUIT TOUeK MexaHu3Ma, 4) yriioB
CKOpOCTEN M YCKOPEHHIA 3BEHhEB MEXAHN3MA.

Metoapl perieHus 3aad KHHEMAaTHYECKOTo aHaiM3a: rpaduyecKuid, rpadoaHauTHIeCKHH,
AQHATTMTUYECKUIA 1 SKCTIEPUMEHTATHHBIM.

[pu pemennu 3amaun Ne 2 cretyer UCTIONb30BaTh TpadOaHATUTUIECKUNA METO.

['papoananuTiUecKrii METOJl, OCHOBAHHBIM HA COCTABJICHWH W TpapuUIecKOM pelieHUH
BEKTOPHBIX ~ yYPaBHEHMM IIyTeM IIOCTPOCHMs IUIAHOB CKOPOCTE M YCKOPEHHH, Jaer
YIOBJIETBOPUTEIBHYIO 1JIsI MHKEHEPHBIX PACUETOB TOYHOCTh, 00JIaJAET MPOCTOTON, HAITIAIHOCTBIO U
JIOCTaTOYHOM TSl IPAKTUKU MH(POPMATHBHOCTHIO.

3amMeTrM, YTO Ha IUIAHE CKOpPOCTeH (YCKOPCHHiT) MeXaHW3Ma, BEKTOPBI aOCOJIOTHBIX
cKkopocTeii (yCKOpeHuit) BEIXOIAT U3 MoJtoca P 1iana ckopocTel (YCKOpeHHid) MeXaH!3Ma, a BEKTOPhI
OTHOCHTEJBHBIX CKOPOCTEH (YCKOPEHHMIT) He IPOXOISAT Yepe3 MO0 IUIaHa.

Memoouka u npumep peuwternus 3aoauu Ne 2

BbINMOMHUT KHHEMATUYCCKUI aHAIN3 HIAPHUPHO-PHIYAXKHOTO MexaHm3Ma (puc.7a) npu

CIIEAYIOIIMX UCXOIHBIX JAHHBIX:
3aKOH JBVDKCHUSI BXOIHOTO 3BEHA (J = CONStc yacToToi BpamieHus N = 477,7 o6/mun
OIpeACIIEICM 110 BBIPAKCHHUTO n 3144777
S BB O

=350¢",
30 30 _

xo71 3BeHa 3 paBeH Hz=170mm;
muneitHble pasmepsl: oo = Hylgy =1, = 2,5 1 =360uam; OCBD = 120 ;0 = 45°.
1 >ran. Merpuyeckuii cMHTe3 MexaHu3Ma. 3BEHO AB OyneT KpUBOIIMIIOM, €CIU TIPH

BpAIIIEHUH 3TOT'0 3B€HA TOYKa B IPOMIET MOoceI0BaTeNIbHO MoJiokeHus B u By,.
ITosromy

Hy 170
lp =2 = —— =85 mum,

lye=2.170= 340 Mm; fap=lap=2-85=170 Mm,



MM

Puc.7. Cxema mapHUpPHO-PHIYKHOTO MEXaHU3MA,
IIJIaH CKOPOCTEH U IUIaH YCKOPEHUMN



2 stan. CTpyKTypHbIii aHaam3. CTPYKTYpHBIM aHAIM3 MEXaHW3Ma TPOBENIEH MPU PEIICHUN
3agaun Ne 1. Bputo ycraHoBIEeHO:

1) cpoeKTUpOBaH MeXaHW3M. 3HAYUT, C €0 KUHEMAaTHYECKON CXeMOW MOXHO padoTaTh
JasbIIe;

2) CIpOSKTUPOBAaHHBI MEXaHU3M BTOpOro kiacca. CieoBaTebHO, KWHEMATUUCCKUN aHaIH3
MO’KHO TIPOBOIUTH METO/IAMH, TIPS YCMOTPEHHBIMU pabodeii mporpammoii [5];

3) ®opmyna cTpoeHHs MEXaHU3Ma UMEET BUT

I @0)- 1l (23) - 11 (45).

3 sran. Ilnan mexanuszma. M300pa3um Ha miiaHe mexaHusma 3BeHO 1 orpeskom 4AB=11,5

(puc.7a). Torma maciTad rmiana

lap 0085 0,0074 Hyum.
AB 115 ,

JUTMHBI OCTaIbHBIX 3BEHBEB HA IUTaHe OyIyT paBHBI

HpI/I TMOCTPOCHUU TIlJIaHa MHOJIOKEHUM CcHadaia BBIUCPYMBACM HCIIOABHIKHBIC JOJICMCHTBI
KHMHEMaTU4eCKUX nap 4 v E, a Takke 0Ch HaIIPaBJSIONIEH B MocTynareabHon nape Cy. Beiiepaxa yron

@, = 45°, BbluepUMBAECM TIONOKEHME KPUBOLIMIA. METONOM 3acedek CTPOMM OCTAIBHBIC 3BECHbS

MEXaHU3Ma.
4 yran. OnpenesieHue JUHEHHBIX CKOPOCTel TOYEK M YIJIOBBIX CKOPOCTEll 3BeHbEB
Mexann3ma. OrnpeiesieHre CKOpoCTe HaUMHaeM ¢ aHalli3a MEXaHu3Ma MepBOro Kiacca.
Mexanusm | kimacca (36enws |, O)

Moxynb cKopocTH TOYKH B

M/c
Ve =@i-lan =50 0,085=4,25 .
B 1°4AD s A

N300pazum ckopoctb Vs BekropoM R,b, ornoxenHeiM wu3 Hekoropoit Touku Py,

Ha3bIBAEMOM TTOJIFOCOM IUTaHa CKopocTeit (prc.70). DTOT BEKTOp HalpaBiieH MEPIECHANKYISPHO AB B
CTOPOHY, COOTBETCTBYIOLIYIO HATIPABJICHUIO YITIOBOH CKOpOCTH (. [mmHa otpeska R,b moxer ObITh

BBIOpaHa MPOM3BOJILHO. B KOHTpobHOM paboTe pekoMeHnayercs npuHuMath R,b=100mm. M,

MICXOJIS U3 IUIOMa gy yepTexa, npumeM R,b = 41vm. Torma macmrad mana ckopocreit

v
gy =8 4B gz Me

[Tepexoaum K aHaIM3y NEPBOM CTPYKTYPHOM IPYIIITbI

['pynma 2-ro kiacca 2-ro nmopsiaka 2-ro Buaa (36exwvs 2-3)

Ilae 1. OnpenenseM BHYTPEHHIO 1 KpaiiHUE KWHEMATUIECKUE TIaphl TPYIIITHI.

Buyrtpenneii Oyner BpamatensHas kuHematnueckas rnapa C. KpaliHUMu KuHeMaTuuecKUMHU
napamu Tpynrbl OyIyT: BpamarenbHas napa B u nocrynarensHas mapa Cy. [Tapoit B paccMarprBaemast
rpyINIa COeNUHSETCS C MPEAbIIYILIEH KMHEMATHUECKOM 1IeMbIo, a rmapoit C1 - CO CTOMKOM.

Hlae 2. nna toukn C cocTaBisieM JBa BEKTOPHBIX YpPaBHEHHUS IJIOCKO-TApaLIEIEHOTO
JIBYDKEHUS,

\70 :\75 +\7(:B; VC =VC0 +I7CCD: Q)

rne - Ve, V¢, ckopoctu Touku C B MepeHOCHOM JBIKEHHH. BekTop V g M3BECTEH MO BEIUYHHE U
HAaIIPABJICHUIO U3 aHAIN3a MEXaHW3Ma I1IEPBOro Kjlacca.



Bexkrop \_/c0 =0, Tak kak Touka Co npuHAAISKUT cToiike O; Ve \7cc0 - CKOpOCTH
TOYKd C B OTHOCUTEIBLHOM JBHKEHUU. MI3BECTHO TOJIBKO JIMHUM ACUCTBUS 3TUX CKOpOCTel. Tak Kak
touki C ¥ B mnpuHAIIeKaT OIHOMY 3BEHY 2, TO BEKTOp Vs NEPIECHIUKYIISIPEH  TIPSMOH,
coeuHsTIomeii 511 Touky, T.¢. V o5 [ CB.

Tak xak Touku C u Cp IpUHAIIEKAT pa3HbIM 3BeHbsIM 3 U 0, 00pa3yrommm MexIy co0oi
MOCTYNATENbHYIO0 Mapy, TO BEKTOP \_/cc0 napajieJieH HalpaBISIoOLIEH B mocrynarenbHoi nape Cy,

T.C. \_/CCO ”AC .

[Ilaz 3. Perraem cucremy ypaBHenuii (1).

Pemraem mnepBoe ypaBHenwe cuctembl (1). Jlnms 3TOoro w3 momoca IiaHa CKOPOCTEH
OTKJIA/IBIBAEM BEKTOD Ve (on ObLT OTIIOKEH Ha pHC.70). BexTop V 5 3ammca mocie BEKTOpa Vs.
CrnenoBarenbHO, BEKTOP V ¢ HAYMHACTCS B KOHLIC BEKTOpa Vs . Otcrona MTOCTPOEHUE. YEPE3 TOUKY
0 MmIaHa CKOpPOCTEH MPOBOAMM MPSMYIO, TIEPICHIUKYISAPHYIO 3BeHYy CB, TpeICTaBISIONIyI0 COOOi
JIMHUIO JEUCTBUS BEKTOPA \7@9 .

Peruiast Bropoe ypaBuenue cuctemsi (1), u3 momoca Py miaHa ckopocTeil OTKIIaIbIBacM BEKTOP
\7C0 =0 (aynb-Bekrop). [Tomydaem, uto Touka Cp OyaeT B monoce miaHa. Bekrop \7cc0 3aIMcaH B

ypaBHeHuu nocie Bektopa V ¢, . Orcrona nocrpoenue: uepes3 Touky Co I1aHa CKOPOCTEN MPOBOAUM
npsMyl0, TapajuiesibHyl0 Hampapisomied CA. Oto - muuus jaeidctBus Bekropa Vec,. Touka

NEPECCUEHUS] TOCTPOCHHBIX JUHHUU JIeHCTBHS BEKTOpPOB Vs U V¢, (touka C Ha puc.70)

ornpezessier pemeHne cucteMsr (1).

gz 4. PaccmarpyBacMoOil Tpymnre HpPHHAUIEKUAT To4yka /{, O0OO3HAYeHHas Ha CXeMme
Mexanm3Ma (cm.puc.7a). TTonokeHne e€ Ha TUTaHe CKOPOCTEH HaiIeM, MCITONB3Ys CBOMCTBO MTOI00MS
I1aHa ckopocrteil. [l storo Ha mane ckopocreid ctponM Acbd, AACBD u cX0ACTBEHHO ¢ HUM
pacmionoxeHHbii. CoemMHUB TOUKY Ch ¢ momocom Py mi1aHa, moy4duM BeKTOp abCOTIOTHON CKOPOCTH
touku D», nmpuHamtekareii 3seny 2. [Tomyuennas durypa Pvcbd, HassiBaeTcst 1iaHoOM CKOpOCTeit 3BeHa
2, BekTop P\C - mman ckopocteit 3BeHa 3. [lmanoMm ckopocTeil rpymmbl 3BeHbeB 2-3 siBisieTcs: purypa

Pvcbd,.
1llaz 5.Mcrionb3ysl IJ1aH CKOPOCTEN IPYIIIbI, HAXOUM:!
aOCOJTFOTHBIE CKOPOCTH TOYEK:
Vo =Pre py =338-01037=351m/c;
Vo =Ppd - uy =382-01037=397Tm/c;

OTHOCHTEIIbHBIE CKOPOCTH TOYEK:
Vep =cb-py =30:01037=312mx/c;

VCC(, =ccg - py =38-0,1037 =3,51M/_C H
YIJIOBBIE CKOPOCTH 3BEHBEB:
Wy =—2=——=917 ;
2" 0cs 034 A ,
w, = 0, Tak Kak 3B€HO 3 HE BPAILIAeTCs.

3mece Pb, Pc, Pd, cb, cqy — orpeskn Ha mmane ckopocredd, Mm; [/, - Macmrad IUIaHa

. wmlc
CKopocTei, —— .
MM

JU1s onpeiesieHnst HalpaBIeHUsT (J, HEOOXOMMO C IUTaHA CKOPOCTEH epeHecTH BEKTop V cz B
Touky C Ha CXeMy MEXaHW3Ma M TIOCMOTPETh, Ky/a 3TOT BEKTOp OyAeT Bpamarh To4ky C BOKpYT
TOYKH B, Buaum, 4T0 (U, HAIpasiIeHO IPOTUB XO/1a YaCOBOH CTPENKU. Tenephb nepexoaum K aHaIu3y

BTOPOU CTPYKTYPHOH I'PYIIIBI.
I'pymma 2-ro knmacca 270 mopsiaka 310 Bua (36erbs 4-5)



[llaz 1. BHyTpeHHss napa - nocrynareiabHas napa Di kpaliHue KMHEMaTHYeCKHUE Mapbl -
9TO BpauiarenbHble napsl D u E.

gz 2. BekTopHbIE YpaBHEHHS IUIOCKONAPAIICNBHOIO JBIKEeHHsA. Bo BHyTpeHHeH
KHHEMaTH4YeCcKoi mape rpymisl Accypa 3 Buma (M y rpymnel 5 Buma) ecth aBe Todkd: Dy
TPUHAUICKHT 3BeHY 4 (cM. puc.7a) u Ds mpunamiexut 38eHy 5. Tak kak JIMHEWHbIE pa3Mephl 3BeHa 4
HE 3aJ1aHbl, TO 3B€HO 4 MOXHO pacCMaTpUBATh KaK MaTEPHATBbHYIO TOUKY, COBNAJIAIONIYIO C TOYKOM

D,. Ilosromy \_/D4 :\_/Dz HeussectHa ckopocte Touku Ds. [l HEE M Hamo mucath BEKTOPHBIE
ypaBHeHHs. OHU UMEIOT BUI:
Vo, =VD2,4+VD5D2,4; (2)
Vp, =VE+VDE;
rae, Vo,,, Ve - u3BectHble ckopoct Touku Ds B mepeHocHOM aBikennu. [Ipuyem Ve =0, Tak

KaKk Touka £ TpUHAIICKUT OAHOBpeMeHHO 3BeHy S u croiike 0. Cxopocts Vop, =Vp,

HalifieHa npu aHanuse rpynmsl 2-3; Vp,p,,, V b,e ckopocTd Touku Ds B OTHOCUTENEHOM J1BU-

JKeHUW. V3BecTHBI TONBKO JIMHMK JeHcTBUS 3TuX ckopoctedl. Tak kak Touku Ds u Ds
MIPUHAJICKAT Pa3HBIM 3BEHBSIM 4 1 5, 00pa3yromM MEXTy COO0H MOCTYyNaTeIbHYIO Mapy, TO

BeKTOp V p,p,, MApaJLIEIICH HAMPABIIOIICH B OCTyIaTeIbHOMU nape, T.e. V,p,, || FE.
Tak kak Toukn Ds um E mpuHamiexar oaHOMY 3BeHYy 5, To BekTOp Vpe MNEPIEHIUKYISIPEH

npsiMoit, coenuustonieir Toukn Ds um E, T.e. Vp e [ DE

Lllae 3. Pemenue cucreMbl (2) OCyIIeCTBIIsIEM TOCTPOSHHEM U3 Tontoca Py miiaHa ckopocreid
IpaBOi YacTH KaXKJIOr0 W3 ypaBHEHHI CHCTEMBI. Tak, pelas mepBoe ypaBHEHHE CHCTEMBI (2), u3

mlc = =
HoMoca OTKIaAbIBaeM B MacmTtabe (, = 01037 BekTop Vb, =V, (OH yXe OTIIOXKEH Ha

MM

puc.76). Uepes Touky ds miaHa CKOpOCTEi TPOBOIMM IPSMYIO, APAICIBHYIO 3BEHY 5, KoTopas

IpEeJCTaBIsIeT COOOM JIMHUIO AEUCTBUS BEKTOpA \7D5D2I4 .
Pemasi Bropoe ypaBHeHue cructeMsl (2), 13 momoca Py miaHa ckopocTeil OTKIIaIbIBaeM BEKTOP

Ve =0 (aynb-Bektop). [Tomydaem, 4To Touka e OyaeT B Moiroce IwiaHa. Uepes TOUKy e IPOBOIHM

IpsSIMYIO0, TIEPIICHANKYISIPHYIO 3BEHY S, MPECTaBIISIONIYI0 cOO0H JIMHUIO IEHCTBUS BEKTOpa \_/955 :

Touka mepecedeHHs: MOCTPOCHHBIX JIMHMIT aelcTBust Vpp,, (Touka ds Ha puc.76) ompenemnser

peleHne cucTeMsr (2).
Lllaz 4. PaccmaTtpuBaeMol rpynne NpuHaaIexuT Touka £. [TonoxeHnue e€ Ha I1aHe CKOpocTel
HaliJIeM, UCTIOJB3YS CBOMCTBO MOIO0ONS I1aHa CKOpocTei. [l 3TOro COCTaBUM TIPOIIOPITHIO
FE _ fe
Dk dse
rae FE, DsE - orpe3ku cxembl Mexann3ma (puc.7a), mv; fe, Os€- oTpe3ku Ha T1aHe CKOpOCTEi, MM.

. FE
= fe= -dse,
J Dsp 3

ITomyuennsie Bektopsl P,d, u R,d;f ects mnanbl ckopocTell cOOTBETCTBEHHO 3BEHBEB 4 U
5,a ¢urypa R, d,d f - mian ckopocreii rpymmsl 3BeHbEB 4-5.

Illaz 5. ITo nna"y CKOpOCTEN HaxX0IUM
a0COJIIOTHBIE CKOPOCTH TOYECK:

V[}4 = PVdfl - Hy 238.2'0,!037‘—"3,9?5{!0;
V[)5 =Plyds-py =328-01037=3,4m/c;
Vi =Py f oy =434-01037=45m/c¢;



OTHOCHUTCIIBHBIC CKOPOCTH TOYCK.
V[)S':j2 2 = d5d2,4 Hp = 39,1 ‘0,]03? = 1.9834)((.‘;

Vp.g =dse- sty =32,8-0,1037=34m/c;

YIJI0BbIE CKOPOCTH 3BEHBEB!

V .
Ing 36,7-0,0074 ¢

w, =w, = 1251 % TaK Kak 3BeHbs 4 u 5 00pa3yloT nocrymnarenbHyo napy. 3neck R,d,; R, d;
R f,Rd,; dgd,,; d;e-orpesxu a mane CkopocTeii B MM.

JUtst onperieneHyst HaNpaBJIeHHs (J; HEOOXOMMO C TUIaHa CKOPOCTeH MepeHecTr BeKTop V p,e

B TouKy Ds Ha cxeMy MexaHu3Ma U IIOCMOTPETh, KyZia 3TOT BEKTOp OyeT Bpamars Touky Ds Bokpyr
TOYKHU £. BUIUM, 4TO (U, HAIIPABJIEHO 110 X0y YaCOBOM CTPEJIKU.

5 sran. OnpenesieHue JUHEHHBIX YCKOPEHHI TOYeK M YIJIOBBIX YCKOPeHHI 3BeHbEB
Mexanu3Ma. OnpeneneHre YCKOpeHH HaunHaeM ¢ aHajiu3a MEXaHu3Ma MepBOro Kiacca.
Mexanusm 1 kiacca (3senbs 1,0)

Tak xak @, = const To mist Touku B kpusomuna 1

- '/}
a, =dap4,

- —n
I7Ie ag - BEKTOp a0COJIOTHOTO YCKOPEHHUS TOUKH B; apa - BEKTOpP HOPMaJbHOTO YCKOpPEHUS
TOYKHA B Tpu BpallleHUU €€ OTHOCUTENIBHO TOUKH A.

Bexkrop aea HAIIPaBJICH 110 PAANYCY K IIEHTPY BpalieHus (0T TOYkH B K Touke A).
Monynb ero paBeH
ag =apq =of lgs =507 -0,085=212,5m/c?.

N300pazuM yckopeHre as BEKTOpOM P,D  OTIOXeHHBIM W3 HE KOTOpoi Touku P,
Ha3pIBaCMOM IIOJIOCOM IUTaHa yckopenuid (puc.7B). JimmnHa otpe3ka P, moxker ObITh BbIOpaHa
IPOM3BOJILHO. B KOHTpONBHON pabore pexoMeHayercss npuHuMath P,b>100mm. IIpumem

P,b = 41mm. Torna macimTad rraHa yCKOpeHHR

ag 225 mic?
Pb 4l mw

CrpykrypHas rpymma Accypa (3senbs 2,3)

[TepexonuM K TOCTPOEHUIO TJIaHA YCKOPEHU rpynibl Accypa 270 Kiacca 270 mopsiaka 2-

o BUja, 00pa30BaHHOM 3BEHbsSIMU 2-3.
st Toukn C BHYTPEHHEW KMHEMATHYECKOW Mapbl TPyl ACypa HAIMIIEM JIBa BEKTOPHBIX

YPaBHCHUSA TITIOCKO-TIAPAJITICIIBHOI'O JIBUIKCHUS

ac =as +acB; ac =ac0 "'glcc0 , (3)
rae as, ac, - yCKOpeHns Toukd C B IIEPEHOCHOM IBHKCHHH. BEKTOp as H3BECTCH IO
BCJIMYMHC W HAIIPABJICHUIO M3 aHAJIM3a MCXaHHU3Ma ICPBOIO Kiiacca. BeKTOp a.co = O, TaK KakK
touka C, mnpuHamgnexxut croiike O; acs; Zlcc0 - yckopeHuss Touku C B OTHOCHTEIHLHOM

JABHXXCHHUU.



Tak kak Touku C u B mpuHaie)kaT OJJHOMY 3BE€HY, TO BEKTOp Acs HAJ0 PACKIAIbIBATH HA

HOPMAJIbHYIO ¥ TAHI€HIIMATIBHYIO COCTABIISIIOLIHE, T.€.
- ~7

aCcB =aCcs +aca (4)

—n
IJie acs - HOPMaJbHAS COCTABIIONIAs YCKOpPEeHUs BpamieHust Toukd C matyHa 2 OTHOCHUTENBHO
TOYKH B.
Mopaynb 3TOro yckopeHus

als =0} -icp =917%-0,34=28,59u/ 2.

—n
BekTop acs mapasesneH 38eHy CB 1 HanpaBJieH K IIEHTPY BpallleHHs 3TOrO 3BeHa, T.€. OT Touku C

K TOUKe B.
-—n
Ha nnane yckopeHuil acs OTJIONKUM BEKTOPOM

-
b ;2 =Z4C8 .=£8;’§2=5,52m,
Ha 518

acr;B - TaHTeHLMAJIbHAsl COCTABILIOIIAS YCKOpEHHs BpauieHus Touku C ImaTyHa 2 OTHOCHTENBHO
TOUkU B. M3BecTHA TOJNBKO JIMHUA JEUCTBUS 3TOT0 BEKTOpa - psiMas, NepreHIuKysipHas 3Beny CB
- MTHOBEHHOMY Painycy BpaiieHHs: To4kd C OTHOCUTEIBHO TOUYKH B.

Tax xax Toukn C u Co pUHAISKAT pa3HbIM 3BEHBSIM, 00Pa3yIOIIUM TOCTYTATENTLHYIO TIapy,

TO
Elcc0 = Eléogo +5£c0, (5)
rie  acc, - BEKTOp ycKopeHms Kopuommca, oOnpeienseMbiii 10 BEIMUMHE KAk
ace, =2Wq, Ly, =0, Taxk kak @), =0 - yruoBas CKOpPOCTb BPALICHUS NEPEHOCHOH

—_T
cpenp! (T.e. HaNpaBIISIONICH B MOCTYIATENIBHON Mape); acc, - YCKOPEHHE MOCTYIATEIBHOTO JIBHKCHHS
nomyHa 3 1o croiike. M3BecTHA JMIIb JIMHUS JEHCTBHS 3TOTO YCKOPEHHMS - TpsiMasi, MapajuiesbHas
HAIPAaBJISIOIIEH B MOCTYIATEIbHOM Mape.
[MoncraBum ypaBuenus (4) u (5) B cucremy (3), mosmyunm:

- - —n -T

ac =as tacs t+acs,
- - ~—Kop T
ac = ac, *ace, tacg, , (6)
Perraem crucremy (6) mocTpoeHHEM clTaraeéMbIX MPaBOM YacTH.

2
mle . OH ObL1

W3 nomoca P, miaHa yckopeHHMH OTKiajaplBaeM B Maciutabe [, = 518
MM

yXKe OTJIOKeH Ha puc. 7B. [Tomyunm touky b. Jlanee coracHo mepBoMy ypaBHEHHIO cucTeMbl (6) u3
TOYKH D TIaHa yCKOpeHHi OTKJIaasiBaeM BeKTOp DNz = 552um u uepe3 MONyuEHHYIO TOUKY My

—_T
MPOBOAUM MPSAMYIO, IEPHEHIUKYISAPHYIO 3BeHy CB. JT0 JMHUA JeiicTBUA BekTopa dcs . Pernraem

BTOpOE ypaBHeHHe cucteMsl (6). 13 momoca P, miiaHa YCKOPEHHH OTKJIaabIBaeM BEKTOp ac, = 0.
—Kop
K vemy npubaBisiem BekTop acc, = 0. 3aMeTHM, 4TO OTJIOKUB J1Ba BeKTOpa (), MBI IPOI0JIKAEM

—Kop
HaxoauThes B momoce P, mmana. Yepes koHer BekTopa acc, =0 (T.e. yepe3 momoc P, miana)

T
MIPOBOAMM FOPU30HTAIb. DTO - JIMHUA JEHCTBUS BEKTOpa acc, -

—_T
IlepecedeHue nByX MOCTPOEHHBIX HA IUIAHE YCKOPEHUN JIMHUN JEUCTBUS YCKOPEHUM acs U
T
Acc, AACT TOYKY €, ONPEIECIAIOLIYIO PEILIEHUE CUCTEMbI BEKTOPHBIX YPAaBHEHUN.
[Tonoxenune Touku D, Ha miaHe ycKOpeHU HaWJeM, MCHOJB3ys CBOMCTBO IMOA00Us
MJIaHa YCKOPEHUH.



Jlnst aToro Ha mane yckopenuit ctpoum Acbd, ACBD 1 cX0ACTBEHHO ¢ HUM PacIIONOKEHHbIH.
CoenunuB Touky Oh ¢ mostocoM Pa TutaHa, OIYYUM BEKTOP aOCOJIIOTHOTO YCKOPEHHS TOUYKU
Do.

[Tomy4yennslii Bektop P,C - ecTh miaH yckopeHwuii 38eHa 3, agurypa P,cbn,d, - mnan

YCKOPEHHH 3B€HA 2 U BCEH TrpyIIbl, 00pa30BaHHOM 3BEHbIMH 2 U 3.
Hcnons3ys miiaH yCKOPEHUU TPYIIIIbI, HAXOAUM:
a0COTIOTHBIE YCKOPEHHSI TOUEK:

a. =P.clu, = 30518 15565m/c?;
a, =P,d, [, = 55991518= 29007xm/c?;

OTHOCHUTCIIbHBIC YCKOPCHU A TOYCK.
acp =cb-p,=28,96.5,18=149,99 m/c;

a e, =CoCua=305,18=155,65 m/c’;
TaHT€HI[MAJIbHOE YCKOpeHue Touku C

aly = n3e 1, =28,15,18=14575 wick;
YT.HOBBIC YCKOpeHI/IH 3BCHLCB

T
14575 .
— 8 _ 975 _ C 2; &, = 0, Tak xak 3BeHO 3 HE BparacTcs.

3necs Pb, P,c, P,d,, cb, c,Cc, n,C- oTpe3ku Ha IIaHE YCKOPEHUH, MM.

JUist OTIpe/ieTieH st HarpaBleHusT £, HEOOXOMMO C IUIaHa CKOPOCTEi TIEPEHECTH BEKTOP g B
Touky C Ha CXeMy MeXaHW3Ma M TIOCMOTPETh, Ky/ia 3TOT BEKTOp OyAeT Bpamarh To4ky C BOKpYT
TOYKH B. Buaum, 4To £, HaIpaBlICHO MPOTUB XO/A YACOBOM CTPEIIKH.

[lepexomuM K aHATM3Y BTOPOM CTPYKTYPHOU TPYMIIBbI, 00pa30BaHHOM 3BEHbsIMHU 4 1 5.

Bbimie ObUIO MOKA3aHO, YTO BEKTOPHbIE YpaBHEHMS Haflo mucarth Uit Touku D.. OHHM uMeroT
BUJI.

9Ds 9Dy YADDy 4 ¢
apg =dg -i-aDsE, (7)
rae ap,,; e - U3BECTHBIC YCKOPEHUs TOUKU Ds B IEpEHOCHOM JBHKCHUU.

[Mpuuem ae =0, Tak Kak Touka E TPHHAIUICKUT OMHOBPEMEHHO 3BeHY 5 m croiike 0.
Vckopenue ap,, HaiileHO HpH aHanmu3e rpynnel 2-3; apge - yYCKopeHus Touku Ds B

OTHOCHUTEITLHOM JIBUKCHUH.
Tak xak Touku Ds u D4 nmpuHagsiexxat pa3HbIM 3BeHbSM 4 U 5, a 3TH 3BEHBsI 00Pa3yI0T MEKIY
co00¥ IOCTyNaTeNIBHYIO Napy, TO

— _ —KOp —F
4DsDr4 T9psDy 4 Y9050y, 1 @®
—Kop

riae ap,p,, - BeKTop yckopeHus Kopuomuca, onpenenseMslii 1o BEINYUHE TaK:

P eyt eg.19 1 -
Uirrgs = 2'VDyDy @5 =2:198:12.51= 49,54 wic.

—Kop

JUts onpezeneHys: HalpaBIeHUs! BEKTOpa ap,p,, HEOOXOIMMO MOBEPHYTh BEKTOP CKOPOCTU

V b.p,, BOKPYTr OCHOBaHUS 3TOro Bexkropa Ha 90°B cTopoH .
5-2,4

—Kop

Ha nutane yckopenuit BekTop ap,p,, M300pa3uTCs OTPE3KOM

5D2.4



Kop

“DsDre 49,54
Hq 5,18

dax = =956 Mm;

-r
ap,p,, - YCKOPEHHE IOCTYIATEIBLHOTO JBIDKEHHS KyIHCHI (TOYkH Ds) OTHOCHTENBHO KaMHS (TOUKH

D.). 3BecTHA NUIIB IMHUSL ISHCTBHUS 9TOTO BEKTOpA - MpsiMast, apauienbHas FE - JIMHUM X0/1a KYJIHUCHI
OTHOCHTENBHO KaMHs. Tak kak Touku Ds u E mpuHayiexar oJHOMY 3BEHY D, TO

- -_n T
ap,e = ap,e t+ap,E (9)
-—n
rjge apg - HOpMaJbHas COCTABISIONIAS YCKOPEHUS BpalleHHs TOUKH Ds Kyiucel 5 OTHOCHTENBHO

TOUKH E.
Moynb 3T0ro yCKOpeHust
—n V D F

Yo T 7T

- = w} Iy = 12,517 .36,7-0,0074 = 42.5m/ 2.
)k

-_n
Bektop ap.e mapamwienes 3seHy DE u HanpaBiieH k LieHTpy BpallleHus 3TOT0 3BEHa, T.€. OT TOUKU Dsg

—n
K Touke £. Ha miiane yckopeHuil ap,e OTJI0KHM BEKTOPOM

-t
TDsk 42,57

(_:.r-!-s= e 2 e 22 8,3 M
#, 518 '
-7
rie AD.E - TaHreHIWAIbHAs COCTaB/SIOIIAs YCKOPCHHS BpalieHHs TOYKM Ds Ky/mchl

OTHOCHTEJILHO TOYKH E.
N3BecTHa TONBKO JIMHUS JEUCTBUS ATOTO BEKTOpa — NMepreHauKyIsipHo 3BeHy FE. IloacraBum
ypastenus (8) u (9) B cucremy (7). [Tomyurm:

- - — Kop —p .
ip =a +d +
Dy D24 TYDsD, T ODsDy g’ (10)
- _ = . —=n o7
(l”j =dr +aDs£ +0D,E'

Pemmaem cucremy (10) moctpoeHueM criaraembix mpaBod wacti. M3 momoca P, miaHa

2

YCKOpeHMH OTKJIaJbpIBaeM B Macurabe L/, = 518 Bektop Ap, = ap, (cMm. puc.7B). U3

MM

Toukd O, ruraHa yckopeHui orknmagsiBaeM BekTop d,K. Uepes Touky x HpoBOIMM HpSMYIO,
—_r

napaiensHyto FE. Oto - nuaus neiictBus Bekropa ap,p,, -

Pemast Bropoe ypasHenue cucrems! (10) n3 momoca P, mmaHa yckopeHHi OTKIIambIBacM

Bektop ae =0 (aysnb-Bextop). [lomywaem, 4ro Touka e Oymer B momoce miaHa. M3 Touku e
OTKJIaJIIBAEM BEKTOp ENs yepe3 KOHEIl KOTOPOro (TOUKY Ns) IPOBOIMM TIPSIMYIO, TIEPIICHANKYIISIPHYFO
-7
3BeHy FE. D10 - muHUS ACHCTBHS TAHTCHIIMAIBHOTO YCKOPEHUST ADGE .
—r —r
Touka mepeceveHHs] MOCTPOCHHBIX JIMHUWA JEHCTBHS BEKTOPOB ap,p,, U ADE - (Touka
ds) onpenensier pemienne cucrems (10).
[NonoxeHre Ha IUIaHE YCKOpEHHM TOUKHM F Haifnem, MCHonb3ys CBOMCTBO MOAOOMS ILIaHA
YCKOpEHUH. J1J1s1 3TOro coCTaBUM MPOIIOPIIUIO
FE € FE
— :-—f = fe=s——Dse,
DsE Dse Dsk

rae fe, D.e orpes3ku Ha mIaHe YyCKOPEHUH, MM.



[Tomyuennsrit Bektop P,d, ects mnan yckopenwuit 38eHa 4, a purypa P,d kn.df - mman

YCKOPEHHUH TPYIIIBI ¥ 3BEHA 5 .
[o nutany yckopeHHid HaXOIUM:
a0COIOTHBIE YCKOPEHUS TOYCK:
ap, =P,y g1, =5599-518=29007x/c?;

ap, = Puds -, =847-518=4386x/c%;
ap =Py f g, =V 12.518= 5800/
OTHOCUTCIIbHBIC YCKOpeHI/I}I TOUYECK: _
apyp,, =ds- i, =46,98-5,18 =243 38m/ c?;
ap,e =eds 1, =8,47-518=4386x/c?;
TAHT€HI[MAJILHOE YCKOPEHHUE!
;rDSE =nsds-pi, =0,55.5,18=2,83m /c?;

YIJI0BbIE€ YCKOPEHUS 3BEHbEB:

-r .
a .
IDs‘E 36,7-0,0074 c .

£, =& =1040 % » , TAK KaK 3BeHbS 4 1 5 00pa3yroT Mex Iy coO0H MOCTyNmaTeIbHY0 Tapy. 31ech

Pd,, Pd., P, f, kds, ed,, n,d, -orpe3ku Ha I1aHe yCKOPEHUIA, MM.

JUts omperneneHus HamlpaBlIeHUs! £ HEOOXOAUMO C IUIAHA YCKOPEHUH MEPEeHECTH BEKTOP

—; -
dp.e (BekTop n5D5) Touky Ds Ha cxeMy MexaHW3Ma U MOCMOTPETh, KyJa 3TOT BEKTOp Oymer
BpaiaTth TouKy Ds Bokpyr Touku £. BumiM, 4To £, HarnpaieHO MPOTUB X0/1a YACOBOM CTPENIKH.

B 3akimouenue perieHust 3a1aun 2 ONpeieliiM XapakTep JBHKEHHS 3BeHbEB MEXaHH3Ma. 3BEHO

AB Bpamiaercs ¢ TMOCTOSHHOM YITIOBOM CKOPOCTBIO (IO yCJOBHIO 3amaud). 3BeHO BC Bpamiaercs
3aMEUICHHO, T.K. &, WM &, HAalpaBICHbl B IPOTUBONOJIOKHBIE CTOPOHBL 3BeHO (' IBIDKETCA

THIOCTYNATENBHO U YCKOPEHHO, TaK KaK BEKTOPbI V ¢ M Ac COHaIpaBieHbl. 3BeHbs 4 M 5 BpamaroTcs
3aMEIUICHHO, TaK KaK (J, M &  HANPABJICHBI B IPOTHBOIOJIOXKHBIE CTOPOHBI. 3BEHO 4 (KaMeHBb)

JIBIDKETCSl TIOCTYNATEIBHO 10 3BEeHy 5 (Kyimce) 3aMeUICHHO, TaK Kak BEKTOpbl ap,0, U Vp,p,

(ap,p, = —ap.p, ) HAMpaBJICHbI B IPOTHBOIOJIOXHBIEC CTOPOHBI.

3agaua Ne 3

OHNPEAEJIEHHUE ITEPEJATOYHOI'O OTHOIIEHUSA 3AMKHYTOI'O
JUPPEPEHIIUAJIBHOI'O MEXAHU3MA

Kpamxkue memoouueckue yxasanusi

[lpexxae 4eM TPUCTYNUTh K pemieHuto 3amadd  Ne3, HEOOXOMMMO H3Y4HTh pa3ien
KUHEMaTHYeCKOTO aHAIIM3a 3y0UaThIX MEXaHH3MOB 110 jutepatype [1] ¢.145+146; [2]c.402+427; [3]
c.52+57.

3amKHYyTBIC JTU(PEpeHIMATbHBIC MEXaHU3MBI SIBISIOTCS OJJHMM M3 THUIIOB SIUIUKIMYECKUX
nepenad, T.€. Tepefad C MOABMKHbIMEH oOcsiMH. [lomydarorcss 3aMKHYThIe auddepeHImaIbHbIe
MEXaHW3Mbl U3 OOBMHBIX JU(DPEpeHIMATBHBIX MEXaHU3MOB, €CJIM J[BA COOCHBIX Baja COCIHHSIOTCS
(3aMBIKAIOTCST) C BEIYIIMM KT BEIOMBIM BAJIOM Yepe3 KaKyro-1r00 nepenady (poCcTyro 3y0UaTyro Mt
IUTaHETapHYIO0). 3aMKHYTbIC T PepeHIMATPHBIE MEXaHU3Mbl UMEIOT OJIHY CTEIEHb MOIBHYKHOCTH



W=1, Gonee BBICOKUH K.II.J., YTO OOBSICHAETCS BOZMOKHOCTBIO Pa3JeIeHHs! TepeIaBaeMOil MOIITHOCTH
Ha JBa NMapajUIeNIbHBIX OTOKA U TIO3BOJISIET PEATM30BbIBATH 3HAYUTEIBLHO OONBIINE KPYTAIIME MOMEHTHI
Ha BBIXOJIC TIPU MaJlbIX TabapuTax nprBoja. Takue rnepesaun UCTONb3YIOTCs, KaK MPABUIIO, B CHIIOBBIX
MPUBOJIAX.

Memoouka u npumep pewenus 3a0auu Ne 3

s 3amkHyTOro auddepeHnuansHoro 3youatoro pemykropa (puc.8) ompenaenursb
NepeIaTOYHOE OTHOIICHUE OT BXOIHOTO Bamta | K Baly MOABMKHOTO Kopryca OapabaHa W 4acToTy
BpareHus 0apabaHa, eciii 3a/1aHbl unciia 3yobeB Konec Z; = Zp = Zs = Z4 = 20,Z, = Z4 = 38u yactoTa
BpallleHus Bajia My = 2000vmH ™, Cuurarts, 4TO BCE KOJeca HyJIEBbIE U UMEIOT OJIMHAKOBBIA MOYJIb.
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Puc.8. 3amkuyTHIN U PepeHnnaNbHBINA PEAYKTOD

1. Ananu3 cxeMbl MeXaHHU3Ma

B 3ananHOoM Mexanmme (oM. puc.8) muddepeHimanbHas 4actb 00pa3yercst 3y0UaTbIMU KOJIeCaMH
1,2,2,3u BomuiioM H, KECTKO CBSI3aHHBIM C KOJIECOM 5. 3aMbIKaroIas 4acth - 3TO 3yOuaTble Koeca
5,4',4,3'B 3ampIkatomieit yacTu 670K Kosiec 4 1 4 BpalaeTcsi OTHOCUTENIBHO HETIO/IBHKHOM OCH.

2.3anmcpiBacM OCHOBHYEO (hopmyity mrddepenimansHoro Mexanmma (Gopmyny Buiuca)
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rae K, | -nHomepa 3youarsix kosec; U lﬁ'f) - TIepeIaTOYHOE OTHOIICHUE OOPAIIEHHOTO MEXaHN3Ma,

nosrydaronierocss u3 Iud@depeHIansHoro, Ipyu OCTaHoBKe Bonwia H, @, @), @, - YIJOBbIE

ckopoct Kojec ¢ Homepamu K, | m Bomuna H. B mexanmsme Ha puc.8 K=1, | =3. B npyrux
MexaHm3Max 3aga4du Ne 3 mosker Obith K=1, | =5.
[pumenuTeNBHO K MexaHu3My Ha puc.8 popmyna (11)umeer Brz
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3. Jlenum Kaxaoe ciraraeMoe IpaBoil uacTu Ha G, SIBJISIOIIYIOCS YTJIOBOH CKOPOCTBIO

Oapabana:
w9
ufs) = 23 oy _Up-Us (13)
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4. Pazperaem ypaBHeHHe (13) 0THOCHTEIIFHO HCKOMOT'O IIepeiaToqHoro oTHOIIeHus U 5!

Ups = U3 (1-Us3 ) + Uss. (14)
5. BeipakaeM nepenatounsie orHomenns U, 1 UY uepes uncna 3y6weB xomnec:
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Iocne nmoacranosku (15)u (16)8 (14) momyunm
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6. OrpenensieM HEU3BECTHBIE YHCIIa 3yObeB KoJieC Z3 U Z3 13 YCIIOBUH COOCHOCTH:

Uy, =dy, . Gy, =dy, .
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Beipaxxaem MEXOCEBBIE paccTosiHUSL Yepe3 4Yuciaa 3yObeB |
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MO/IYJIb:

m(Zy~Zoy) m(Zy+Zs)
2 2 '
TI0CJIE IPe0OPa30BaHNS TIOTYIHM:
Z,=2,+Z;+Z, = 20+ 20+ 38=78
Z,=2,+7Z,+Z, = 20+ 38+ 20=78.

7. TloxcraBisieM YnCIIeHHbIE 3HAYEeHNS B BhIpakeHue (17),

=38 78(,,38 78) 38 78 - 6973,
20 200 20 20} 20 20
8.Omnpenensiem yacToTy BparlieHus Bajia 6apadaHa
U” = '{'-L —> 3 = ‘*E“L' = “'—2'999' = —28,685!101‘-1 .
. n Uy 69,73
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