Лабораторные работы по курсу «Теоретическая механика»
Специальность «Математика (научно-педагогическая деятельность)»
2 семестр
Раздел «Динамика».
1 лабораторная работа 
«Интегрирование дифференциальных уравнений движения материальной точки, находящейся под действием постоянных сил.»
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]

2 лабораторная работа
«Исследование колебательного движения материальной точки»
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3 лабораторная работа
«Исследование относительного движения материальной точки»
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4 лабораторная работа
«Применение основных теорем динамики к исследованию движения материальной точки»
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5 лабораторная работа
«Применение теоремы о движении центра масс к исследованию движения механической системы»
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]


6 лабораторная работа
«Применение принципа возможных перемещений к решению задачи о равновесии сил, приложенных к механической системе с одной степенью свободы»
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7 лабораторная работа
«Применение принципа Даламбера к определению реакций связей»
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8 лабораторная работа
«Применение общего уравнения динамики к исследованию движения механической системы с одной степенью свободы»
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9 лабораторная работа
«Применение уравнения Лагранжа II рода к исследованию движения механической системы с двумя степенями свободы»
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Bapuanter 1-5 (puc. 143). Hailtn ypasuenue apmxenst rpysa D
Maccoil mp (BapHaHTBt 2 M 4) wan cucteMul rpysos D uw E Maccamu mip
¥ mg (Bapuantel 1, 3, 5), oTHecs WX JBWKeHUe K OCH X; HAYAJI0 OTCYETA
COBMECTHTH C TIOJIOXKEeHHeM MOKOA rpy3a D WIH COOTBETCTBEHHO CHUCTeMb
rpysoB D u E (npu cratuueckod aepopmaudu npyxuu). CTepikeHn,
COGAMHSIOWHE IPY3bl, CYUTATL 1HEBECOMEIM H HeReqoPMUp YCMBIM. \

Bapuaut 1. I'pys D (mp=2 kr) npukpennen x 6pycky AB,
NoABEWIEHHOMY K JABYM OAWHAKOBbIM TNapanfiefbHBIM NpYHKUHAM, K03d-
GbitlleHT XeCTKOCTH Kamaoil U3 Koropeix ¢=3H/em. Touka npukpenae-
Hus rpysa D HaXoAHTCH HA paBIEIX PACCTOAHUAX OT oceil NP yHHH.

B nekoropriit Momecut Bpemeuu kK rpysy D noasemmpawt rpys E
{meg=1 kr). ConpoTupaenle IBHKEHHIO CHCTEMbI IBYX TPY30B MPOHOP-
LUOHATBHS cKopocTH: R =12 v (H}, rie v— ckopocTh (M/c).

Maccoii abcomoTHo xecTkoro 6pycka AB u Maccoit yactu aemudepa,
NpUKpenaenHol K 6pycKy, npene6pedb.

Bapuant 2. B MoMeHT, Koraa cTepiXens, Coefitisnouuil rpysu D
(mp=1 Kr) u E (mg=2 Kr), nepepe3aoT, Touxka B (BcpxHUil Kowmern
noc/eJ0BaTeNbHO COCAMHEHNBIX MPYXUH) HAYHHAET COBEPLIATEL ABHAEHHE
no 3akoHy E=1,5sin18¢ (cM) (och & HanmpaBnena BepTHKANLHO BHU3).
Kostduunenrer xectkoctr npyxun ¢, =12 Hyem, ¢,=236 H/cem.

Bapuaunt 3. 'pys D (mp=0,8 Kr) BUCUT HA TNPYIKUHE, NMPHKPCl-
JenHoit K Touke F Opycka AB H umelowieil KosQduUHEHT XecTKOCTH
¢, =10 H/cm. Bpycok mnofBeiieH K JBYM NapaiCibHBIM NPYXKHHAM,
K03hULHEHTBE KecTKOCTH KoTophiX ¢, =4 H/eM, ¢g=6 H/cm; touka F
HAXOAWTCA Ha PACCTOAHUSIX a H b OT Ocefi 3ITHX NpYXUH: a/b = C3/C,.

B HekoTopuiit mMomeHT Bpemeri K rpysy D mogseumBawot rpy3 E
(meg=1,2 xr). B 37T0T e MOMeIT CHcTEME TpY30B C€OOGLAIOT CKOPOCThb
vo=0,2 M/c HANpaBJeHHYt0 BHU3. Maccoi aGconoTHO Kectkoro Gpycka A B
npeHe6peus.

Bapuanr 4. Crarnucckas gedopmauus ABYX ONHHAKOBBIX napasn-
JeTbHLIX NP YXKHI 110/ AciicTBHeM rpy30B D (mp=0,5 Kr) 0 E (mp == 1,5 xr)
fe=4 om. pysnl nojsellenbl K NOpYyXHHaM € [OMOLLbIO  abcosmoTHO
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XKECTKOra Opycka AD. b HEKOTapblH MOMEHT BpeMetlln CTepyKeHb, €OC/iH-
nsowHit rpyssl, nepepesator. ConpotiBaciiie BwKennio rpysa D unpo-
nopiuoHanbilo ckopoctn R =6v (H), rhe v - ckopocth (M/c). Maccou
OpycKa H Maccoll, NPUKPeEIJeH ol k OpycKy yacTh femudepa, npeHebpeus.

Bapuaut 5. OanoepevenHo ¢ nojeelupaniev x rpysy D (mp —=
= 1,6 Kr), BcsmemMy Ha nNpyxune, KOx(OUILMEHT KeCTKOCTH KOTOPOH
¢=4 H/em, rpysa E (mp=2,4 kr) Touka B (Bepxuin Kouen [pYyhhHbi)
HayuaeT COBeplaT. JBWMEHHe N0 3akoHy &=-2sindf (cM) (och §
nanpaenena BepTUKAMLHO BIIH3).

[Mpuveuvanue [lomxenne nayana 6TcyeTd Na OCH x COOTBETCTBY T CpeALCMY
nesoKenuio Touke B (= 0)

Bapnantet 6—10 (puc. 143). Haitru ypaBaeuue 718 Dke s rpysa D

Ma-cofi M 0o TrJanKoil HakJoUUION IIOCKOCTI, CocTasasoieil ¢ ropu3ot-
TOM Yrosi ¢, ¢ MOMEHTa COlipliKacalHs TPy3a ¢ NPYKHHON WU ¢ CHCTe-
MOM [pYX[H, Npeinofaras, 4ro mpi jAajbHeRIleM BUXKEHMH Fpy3 OT
HPYXHUH HE OTae"AeTCH. HBH)KQHHG Fpyvia oriechl K acn i, 1IpHHAB 34
1avalg QTCUCTa NOJMKEHHE NHOKOA Tpyia (1pu crathueckod jetopaaiinm
HP YXKHIT).
.~ Bapuantr 6 [Ilpoiins 6e3 HauanbHOM CKOPOCTH MO HAaKJOHHOH
nsockocTd (2 == 307) paccroanune s=0,1 um, rpys D {(m =4 Kr) yaapsiercs
0 HeJe(:0pMU}.OBaHIIbIe, MOCNEN0BATENLHO COEIAHHEHHBIE 1IPYIKHHBI, HMEo-
e KosQupHIlHeHTh KeCTKOCTA ¢y =48 n (,-=24 H/ewm.

Bapuaur 7. B nexoropnit moment Bpemcuu rpy3 D (m= 2 Kr)
npHcOoenunAoT 6e3 HauadbHOH CKOpocTH K KoHily A teneopMUPOBaHHBIX
NOCTIE/I0BATENbHO COIHIICIHBIX 1IPYKUH, HMEIoUWX KOI(XPULIHEHTbE XKecT-
Koeth ¢; =12, ¢;=6 IljeMm. B 1ot we momeHT Bpemenn ({=0) apyrou
KOHEI[ UpYX¥I B HayHHaer cCoBeplialb ABHXKeIIMe BAOAb HaKJIOHHOH
NJAOCKOCTH (& ==43°) no 3akohy &=0,02<1m20{ (M) (ocb § Hanpas.ella
BAOAL 11AKAOHIIO NACCKOCTH BilH3)

MMpuvevaunne Tloaoaxenue Manana oTCyeTa Ha OCH X COOTBCTICTBYET CpeiueMy
noaoKenuio Toukd B (£=0)

Bapuaut 8 JlBe napaineisinie npyxuunl I 11 2, HMelolde Koad-
(ULIIEHTH JKECTKOCTH ¢, =4 Hjem u ¢y == 6 H/cM, coeldnenn aGeomotiio
>KecTKhm 6pyckom AB, K Touke K KOTOpOro nphukpendesa npyxuina 3
¢ Kos(ppunUEHTOM KecIKoCTH ¢3=10 I/em Touna K waxoiuren ua
paccTosiHuax a W b oT ocedt mpyxkui [ u 2 a/b-—=cyic;. Nlpyxunw 1,
2 u 3 ue jiedopmuporalin. pys D maccoit 1,6 Kr npucoeaniiaioT K kouity N
NPpYHHIBL 3, B TOT K€ MOMeHT rpy3y D cooluiaior ckopocts ug == 0,5 M/¢,
H4anpapJIeHH yio BHI3 TapaJiiesbino HakaoHOH 1A0CKOCTH (& — 45%) Maccoin
6pvcka AB npeneGpeus.

Bapuaui 9. Upys D (m=1,2kr), npoilist 663 HauaabHO{T CKOPOCTH
Mo HakJ01UI0k TaockoeTH (e ~= 30°) pacctosinhe s=0,2 M, vaapserest
0 ueredOopMHPOBIHHYIO DOpYAKHHY, kKO3(PUUBEHT MeCTKOCTH KOTOpOi
c=4,8 Hl'esm B 3101 ane Momeut (f= 0) Touka B (mmkuuil Kouel npy-
KUHBI) HAUMHACT COBERINATH B10dh HAKJOHHOH IIOCKOCTH JABHKKEHHE 110
sakony £==0,03smm 12/ (M) (ocb & Hanpaeaena BaoJ, 1akJONHOH mnoc-
KOCTH BIIM3) (CM. NPUMEUAHUC K Bapuanty 7).
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Bapuaurt 10. Ipys D (m—=1 KI) NPUKPENJNIOT K cepenrHe abeo-
JIOTHO XecTKora 6pycka AB, coeauHAlOLEro KOHUBl JBYX ORHHAKOBBIX
HAPAJLICABHBIX  NPYAUI, He COOBIAA HayajJLbHOH CKOPOCTH; TPYMKMHbI
ne zpedopmupoansl. Koadduiuentol xectkoctH TpyxuH ¢=1,5 H/em.
ConpoTHBJ/eHHe JBHKEHUIO TPY3a IPOTIOPLUHOHAIBHO ckopocTi: R = 8v (F),
rle v—cKopacTb (M/c); o =60°. Maccoit 6pycka AB w Maccoit npukpen-
JelHoH K OpycKy dactd Aemmdepa npeHefpeds.

Bapuantet 11—15 (puc. 144). I'py3 D maccoit m ykpenseil Ha KOHUE
HEBCCOMOIQ  CTePXKIIA, KOTOpPBIT MQXKeT Bpallathcd B TOPH30HTAIbLHON
nJ1ockoeTn Bokpyr ocu E. I'py3s coeaniell ¢ npyXuHOH MAH ¢ CHCTEMOH
NPYXHIl; BepTHKAJbHOE HOJNOXKEHUE CTepKIIf COOTBETCTBYET lenedopmu-
poBanubiM  OpyxkuHaMm. Cuntas, uto rpy3 D, npuHuMmaevett 3a mare-
PHANILHVIO TOUKY, ABHXKETCS MO TIpsIMOM, ONpelledHTb YpaBHeHHE BHKe-
HMsT 3TOfQ Tpy3a.

JlBikeHKE OTHECTH K OCH X, 34 HayaJo OTCYeTa NpPHNATHL TOUKY,
COOTBETCTBYIOULYIO TOJOMKEHHIO LIOKOA 1py3a (OpH HefedopMUPOBaIlbiX
npyxKUHax).

Bapuanrt Ll. I'pys D (m=2,4 xr) coeannen ¢ Touxkoit F 6pycka AB,
CBA3LIBAIONIEr0 KOHILBE IBYX NMAPadLieIbHEIX NpYKAll, KOIPDULHCHTH KeCT-
Koct Kotopwix ¢;=1 H/em u ¢, =1,4 H/em. Touka F Haxoautcst na
paccTofiHUAX @ M b oT accl NpYxHH: a/b =cyjc,.

[py3 D OTK/IONAWT HA BEAUUHHY A==2 CM BIeBO OT [OJOXEHHS,
COOTBETCTBYIOIErO BEPTHKANBHOMY HQJOMKEHWIO CTepPKils, U OTNYCKAIOT
6e3 HauyanbHOl ckopocTH. ConpoTHB/EHHE NBHXKEIMIO Ipy3a NPONOPIHO-
naaLHo ckopocti: R =6v (H), rae v — ckopocrb (M/c). Maccoit aGeomoTo
xeeTkoro 6pycka AB u maccoit jlemndepa npeseGpeus.

Bapuant 12. B HekoTopuil MomeHT Bpemenu rpy3 D (m =3 kr),
yaep:KuBaeMblil B NOJN0XEHUH, TIPH KOTOPOM NPYIKHMHA ¢’KaTa Ha BEJIHYHHY
A=2 cm, oTnyckatoT 6e3 HayaabHoH ckopocTh. KosdibuyenT #ecTkocTH
npyxuusl ¢ =9 H/em. Onnospemenno (£=0) Touka B (npabhiil Koten
PYXHUBI) HadyMIlaeT CcoBepiuaTh jBlKeHHe no 3akony §=1,2sin 8¢ (cm)
(ocb & Hampassena TOpPu3OHTA/ILHO BJEBO).

Il puMeyamnmne, IMoaoxende nayana orcyera Ha ocH x COOTBCTCTBYCT CpeIleMy
nonoxcurio touku B (§=0).

Bapuant 13. I'pya D(m=1 Kkr) npuxpenieH K KOHILY [1DY>KHHEI,
umelomeil koappuuneHT xKecTkocTH ¢y =12 H/em n coennnentioft apyruv
KOHIOM ¢ TOuKoi I 6pycka AB. Dpycok AB cBS3biBaeT KONHUKL JBYX
napajJelbHLIX NPYXKHH, kosdduimert xecTKOCTH KAMIOH H3 KOTOPHIX
¢=3 H/em. Touxa F HaxoIuTCA 11a paBHEIX PaCCTOSIHHAX OT ocedl mapas-
JAenbibix mpyxun. [pysy 1nipy BEPTHKANbHOM MOJ0KEHHU CTCPXKHA CO00-
AT CKOPOCTb Ue==0,d M/c, HanpaBJIeHHYIO BNPABO.

ConpatuBienne JIBUXKENHIO TPy3a HPONOPUHOHAALHO CKOPOCTH: R =
=12 v (H), rae v— ckopoctb (M/C).

Itok aemmpepa nponyineH uepes oTBEpCTiC B HeBecomoM 6pyeke AB
W cocauHed ¢ rpysom D.

Bapuant t4. I'pys D(m=1,5 Kr) DpHKpened OaHOH cTOpOlOIl
K KOHILY TPVHKHUHILI, uMcionel kosdduineut xecrxoctd ¢ =:=4,4 Iljem,
a Apyrofl cropolioil —K KOHIY ABVX M0C.1e10BATEIBHO COCTHHEHHbBIX TIPY-
Wik, KO3PPULHEHTE KECTKOCTH KOTOPhIX € =22, c3=:8 H/cMm.
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py3 OTKJOHAT HA BeAUItHY A —2,5 cM B/ICBO QT €ro nojoKelus,
COOTBCTCTBYIOIErG BEPTHKATBIIOMY 1I0J0MCIHIO CTePIKHS, W QTHYCKaloT,
oIHoBpeNeHHO coobiiast rpy3y Haya bHYH CKOpOCTL 2y == 0,4 M/c, Hanpas-
JeHyio BNpaso.

Bapuaur 15. Upvz D(m—=1 wr) npuxperien ¥ kouny A mnocae-
n02avelsHo coeWilelbIX Npy kU, JIpyroil KoHeln npyvikue B IBWkeTCs
no zaxony: £ —1,8sm12 ¢ (cm) (ochb & nanpasieHa ropHsoHTalblO BACBO) .
Kosddunuentsl xeetkoetd npyxkin: ¢ =4, ¢,=12 Hjen. Ilpn =0
rDyY3 HaxoAWJACA B [OJ0KEHHUH [OKQS, COOTBETCTBYIOLLEM iienethapMipo-
BalILIM TIPYXKMHaM (CM. IlpHMedaHHe K Bapuadty 12).

Bapuanter 16—20 (puc. 144). Haiitu ypasuenue asrwxenusa rpysa D
maccoit mp (Bapuantel 17 U 19) iy cucremel rpysos D u E maccavu mp
it my (sapuantot 16, 18, 20), oTHecs ABHmKEHHe K ocH X; HAYaJI0 OTCUETA
COBM@CTHTb ¢ MOJOXKCHHEM TOKosl rpy3a D wiu COOTBETCTBEHHQ CHCTEMBI
rpysoB D u E (npu cratvueckoit fehopmaunu npyxkus). Ipesnoaaraetcs,
urg rpysst D v E OpW COBMECTHOM IBHXXEHHH He OTAedsoTCHA.

Bapuanrt 16. Tlpykuna I, Ha kaTopoit nokoutes rpya D (my, = 10 kr),
omupaerca B Touxke £ na 6pycok AB, coepnHAIOWHHA KOHIBI ABYX napa-
AeabHpx opyxuit 2 n 3. KosdhdunueHTel KecTKOCTH NPYRUH I, 2 u It
¢, =200, ¢y =160, c3=140 H/em.

Touka F HaxoauTcs Ha pacCTOSIHUAX a W b oT aceit mpywuH 2 p J:
alb =cy/cy.

B nexortopeifi momenT BpeMedd na rpys D ycranasmsaior rpys E
(mg =20 Kr); OAHOBPEMENHO CHCTeME TPY30B COOOWAIOT CKOPOCTb Uy =
= 0,4 M/c, HApaBJEHHYIO BHH3.

Maccoii a6comoTHo xecTkora 6pycxa AB npeneGpeus.

Bapuaur 17. B uekorophlii MoMenT Bpemend rpy3 E CHUMAIOT
¢ rpyza D (o6a rpy3a HaxoAstcs B COCTOSIHUM TOKOSA, COOTRETCTRYIOlLEM
cratHueckoil JedopMaiun npysxunsl. Lukauueckas yacrora co6CTBeIHBIX
koJieGanuit cucrembl rpy3oB D u E Ha npyxute k=20 ¢ !, orHowleHHe
macc mp / mg=2/3.

Bapuaur 18. Cratuueckas nedopmauiisi Kaskaoll M3 IBVX OAHMHa-
KOBBIX MapaljefabluiX MpYy:xUH noa aedictsiieM rpy3a D (mp=—=20 Kr)
pasHa [, p=2 cM. B wekoropeill mMomeHT BpeMend Ita rpy3 D ycrana-
sauBaT Ipy3 E (mp—=10 kr). ConporusieHHe ABUXKEHHIO TpY30B Npo-
rmopunoHaLio ckopocti: R =60} 3v (H), rie v—ckopoctb (M/c). Mac-
coil aBcoioTHO KecTkaro 6pycka AB u maccoit uactu gevndepa, cBsi3aH-
ol ¢ HHM, npeHe6peus.

Bapuwanur 19. Iparpysa D u E (mp=15 xr, m; == 25 kr) nokosarcs
Ha NOCJC10BATEIHHO COSTHIIEHTIBIX [PYRUIAX, UMEIOWHX KO3PhOUILHTeHTH!
WMECTKOCTH ¢y =250 Hjem 1t ¢, =375 Hyem. B momenT, Koraa CHUMAoT
rpy3 E, touxka B onupanus npysxull HauMHAeT COBEpPUIaTh IBHIKEHHE MO
3akony £=0,55in30¢ (cM) (ocb & HanparjgeHa BepTHKAJIbHO BHH3).

Mpuwmeuanue. MNoroxkeHne navanaa oTcueTa Ha OCH X COOTBCTCTBYCT CpeaHesty
fnoaoxenno Toukn B (§-=0).

Bapuant 20. Tla rpys D, naxofsutiics B COCTOSIHHH NOKO$, COOT-
BETCTBYIOUEM CTATUMeCKOH aedopMalluy NP YKIHBI, B HEKOTOPBIT MOMEHT
BpeMeHH Yc1auaslIuBaioT rpy3 E. B 3T0oT Ke MoMenT BpeMelin cucTeme
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ABYX [PY30B COOOULAIOT CKOPOCTb ¢ =0,3 M/¢c, HAOPaBJICHHYIO BHH3.
[Jukanueckass yactora coGCTBEHHBIX KoJefannil rpy3za D Ha npysxine
Rp==21 c !, oTHOUICHHC NacC Ml /mp = 3.

Bapuantet 21—25 (puc. 145). Haittiu ypasneiite auwkenus rpysa D
Maccoil /1 No TJajkoH HAaKJIoHNOH [IOCKOCTH, COCTABIAoILell ¢ ropH-
30HTOM yTO. O, OTHCCS ABHAKCIHIE K QCH X; 34 1a4ajggo OTCYETA NPUHATH
NoJI0KeHe NOKOoA rpy3a (NpH CTaTHUeckol nedopMalui NpyKuH).

Bapuwaunt 2I. B necoropurii momeHT Bpemecnd rpy3 D (m=2 xr)
UPUKPCILIAOT K KOHIAM HCAePOPMHPOBAHHBIX 1IPYKEH, UMEOUWHX Ko3d-
(OUUBCHTBL »KECTKACTH ¢, =7 W ¢, =3 H/cM; ontoBpeMenno rpysy cooG-
IMAOT cKopacTh vy = 0,4 M/c, HanpaBAeHHYIO BAQIb HAKJIOUHOM IVIOCKOCTH
(e = 45°) Buua.

Bapuanrt 22. [pys D naxoah1cs Ha HaKJAOHHOM mockocrd (o= 30°)
B GOCTOSIHWH TOKOf, COQTBETCTBYIOWEM CTaTHYeckoH Jedopmauun rpy-
wuel foo=2 cm. B Hexortopeii MomeHT Bpemenu (f=0) Touka B (Bepx-
HUI KOHell NpyXXHHb) HAYHHAeT COBepILATb ABHXKEHHE MO 3aKolly E =

= 0,01sin 10¢ (M) (ocb & HampasmeHa BAOAb HAKJOHHOH INIOCKOCTH
BHH3}.

[Mpumecuanue. TNonoxenue Hayana OTcyeTa H2Z OCH X COOTBETCTBYET CpefHeMmy
nonoxeuuio o9k B (§=0).

Bapuaurt23. Ipys D (m =3 kr) npukpenasior kK Touke F 6pycka AB,
CoeaNHsIoNero KOHUb! ABYX HeledapMUpOBalHbIX NapaaaenbHbiX NPYxKHH,
¥ oTnyckaoT Ge3 Hadaabnoit ckopoctd. KosdriveHTr :xectkocTn npy-
XUl ¢,=2 u ¢, =4 H/em. Touka F Haxogutes Ha paccTosiHHAX a # b
OT oceit APYXKUHBL a/b = Cy/c;; o= 60°

ConpaTHB/eHHe JBHKEHHIO TPy3a NpPoNOpUHOHAABHO CKopactH: R =
~= 120 (H), rue v — ckopocts (M/c). Maccoit 6pycka AB u maccoil nemn-
depa npenedpeyn.

BapuanT 24. B nekoropmit moment Bpemenn rpy3 D(m=1 kr)
npuKpenasior K koHuy A neredopMmipoBaHHBIX MOCAEA0BATENBHO CoeqM-
[EHHLIX [PYXKUAH, UMEIOINX KOI(PQUIHEHTh KeCTKOCTH ¢, =12 u ¢ =
=4 Hy/eMm, 1 oTnyckarT 6e3 HaudajbHOH CKOPOCTH.

OnHospewmeiiHo (f =0) apyroil KoHew npysxix B Hauunaer cosepilaTh
ABHXeHI'e 1o 3akoHy §=1,5sin10¢ (cm). Ocb § Hanpabiaesa BRoJib
HAKJAOHIION [(IOCKOCTH BHU3 (@ =30°) (cM. NpumeuaHue K BapuaHty 22).

Bapuaut 25. KoHubl ABYX OIHHAKOBLIX MapajnefdbHLIX NPYXKHH
coequnener 6pyekoM AB. Cratuyeckas JepopmauMa Kaykioll H3 NPYKUH
nog, JeficTBuem rpysa D (m==1,b Kkr), naxoasueroca Ha HakJoHHOH nJjoc-
KoctH (=30, [.=4,9 cM. B Herortopeiit moment rpy3y D coobiyator
chopocth ¥ = 0,3 M/c, HanpaBJeHH Y10 BBCPX BJAOJIL HAKJOHIIOH MIIOCKOCTH.
ColupoTHBIeHHEe ABHIKCHHIO FPYy3a NponopulolaibHO CKOPOCTH Fpysa:
R =6v (H), rie v—cropocTs (M/T).

Maccofi ab6commoTho KecTkoro Opycka AB H maccoit wactn gemngepa,
cBA3aHHOi ¢ GpycKoMm, tperebpeub.

Bapuante 26—30 (puc. 145). [IpeHeGperas maccoit miauTht 4 cuntas ee
aGco.TIOTHO KECTKOH, HAlTH YpaBHCHIle JIBMkeHUs rpys3a D maccolt m
C MOMEHTA CONPUKACAHMS ero ¢ NANTOH, Mpeiuoadras, 4to npu galb-
HeffmeM ABIDKEHUH TpV3 OT ILTHTB! He oTIeNsercs.
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JIBmXeHne rpysa OTHeCTH K ocli X, NPHHAB 3a HAua/1o0 QTCYeTa MO0
JKCHHE MOKOST 3TOrG Ipysa (IpH cTaTuueckKoit gedopMalini HPYKUH).

Bapuant 26. Tlura JexaT 1a ABYX napaateiblbix HpyXKHIAX,
IMCIOWH X KO3qipMITIeHTR! 2KecTKocTH ¢; =600 M ¢, =400 H/em. 'pyva D
(m ==50 Kr) najaer 6e3 HayaabHOI CKOPOCTH ¢ BbICOTH /i = 0,1 M B Touky F
[LHIThT, HAXOAAULYIOCS 11a PACCTOAHHAX a M b oT aceli npyxui: a/b =
= (./Cy.

Bapuaut 27. Koapdumedr xecTKoeTH Kaxlolt u3 AByx napan-
JIRMILHBIX MPYXKHHE, N4 KOTOPBIX JeXUT maura, ¢ = 130 I/em. Tpya D (m =
-= 40 Kr) ycraHan.UBalOT HA cepejuHy MJIHTBl H OTNycKalOT Ge3 Hayaib-
HO{t CKOPOCTH Npu HeJedopMUPOBAHIIEIX NPYxKUHAX. CollpoTHBAEHHE [BH-
KeHUI0 rpysa mponopwiodaibna ckopoetit: R =400v (H), rze v — cko-
poctb (M/c). Maccolt maut 1 gemndepa npeHe6peub.

Bapmaurt 28. I'pys D uagaer ua nauty ¢ BeicoTel =25 cum. Cra-
THYECKHI MPOTH6 IPYXKHHBI 1oj AeficTBIleM 3Toro rpysa f.,=1 cm.

Bapuaunt 29. [lunta sexur ua JByX 0AllHaKOBBIX napaJssenabHbIX
ipy Aintax I n 2, kosdhuiieHThl 2eCTKOCTH KOTOPBIX ¢ == ¢, == ¢ = 400 H/cM.
B nekoropwiit moment BpeMeHi rpys D (m =200 kr) ycTanapansaior Ha
CEPCIHHY  TIMTBL 1f OIIOBPEMENNQ NPHKPENJsoT K HeaehopMHpPoBailliot
upysune 3, umeouieil KodQUIHeHT KecTKOCTH ¢y = 200 /cm. B toT xe
MOMEHT BpeMeHH (fp1l neaeopMHpoBaHHbIX NpYXKHIIAX) TPY3y coabLaloT
CKOPOCThL Ug==0,6 M;c, HanpaBAeHHYIO BHH3.

Bapuant 30. B Hekoropblit Moneur spemesd rpy3 D (m = 100 kr)
VCTAHABJAUBAIOT HA TNAHTY # OTHYCKAOT (NpU HegzegopMUpOBaHHOR npy-
Atike) 6e3 Hauvaablioil ckopocTu. B 3ToT e Moment spesern Touka B
({UDKHUEL KOHeL MNPYKHIIK) HauylHaeT cOBEePlUIaTh ABUMKerlle Mo BepPTHK AN
cornacho 3akoHy £==0,5sin 207 (cv) (oce & nanpasaena suus). Ko3ad-
(PHILMEHT KECTKOCTH NPVKIHb ¢ —= 2000 H/cm.

flpumeuanne, Harano orcucra 11a och A COOTBETCTBYET CPEANEMY LOIOKCUHIO
Toukn B (E=0).
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Mlapnk M, paccnatpuBaemslil Kak MaTCpPHABHAST TOYKA, NCPEMEUIACTCH
Mo IHMNUIPHUECKOMY Kanady ABmKymeroca teaa A (puc. 147--149).
Haiitn ypasnenne orHocureabiloro ABWKCHHS 3TOTO Hapuxa X =-f (),
npuiAB 3a Hauaao orcyera touxky O.

Teao A pasuomepHo BpamaeTcsi BOKPYI HEIOABHXKHOIT OCH (B BapHail-
Tax 2, 3, 4, 7, 10, 11, 14, 20, 23, 26 u 30 ocb BpaileHusi Z; BCPTH-
Kajipha, B Bapuantax 1, 12, 15 u 25 ocb BpauicHns x; TOPU3OHTANbHA).
B Bapnaunrax 5, 6, 8, 9, 13, 16, 17, 18, 19, 21, 22, 24, 27, 28 u 29
Teao A ABHAKETCS NOCTYATCIbHO, mapaJiieabio BepTHKa.’leOﬁ nJoc-
KocTtu 1,0,2,.

Hafitu Takxe KoopAnHaTy X U BdBJelHC LHAPHKA HA CTCHKY Kauasa
npu 3ajainiom 3nadennn f=1. [lannwe, HeOGXOAUMbIE AAA BHINOJHCHIUA
3ajaudf, npuBeienst B Tabua. 46.

B sajannu nputinTel cacayionine o603nauenns: n — Macca waphka M;
® — NocTOAHHAst yrJiosas ckopocth Teaa A (B Bapuantax 1—4, 7, 10—
12, 14, 15, 20, 23, 25, 26, 30) uau xkpusownnoB 0,B u 0,C (B BapuaH-
Tax 6, 17, 22); ¢ — KoaxpuLMenT XKeCTKOCTH NPYXKHHBI, K KOTOPOit np#-
KpenaeH wapuk M; [, — fauna wvenedopMuPOBaHHON OPYXKHUHE [ — KO-
GHUUEHT TPeHus CKoOJbMKeHMs WMApUKa [0 CTelUKe Kalada; Xy, Xo—
Haya:ibHasT KOOpJAMI4TA H UPOEKUHs HayajJIbHOM CKOPOCTH HAa OCh X.
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Hlapyk, npHHUMaeMblii 32 MaTepHaJIBHYIO TOUKY, ABIDKETCS W3 MO0J0-
XeHiusas A BHYTpH TpyOKM, oCb KOTOPOil pacnoJfoXeHa B BepTHKadbHOMN
naockoctH (puc. 153 — 155). Hafitu cxopocTe lapHka B HOJQXKeHUAX B
u C u jpaedenue wapuka Ha cTeHKy Tpy6kH B nogoxkeHHn C. Tpenuem
Ha KpPHBOJIMHEHHBIX Y4YacTKax TpaeKTopuH mnpeHeGpeub. B papuairtax 3,
6, 7, 10, 13, 15, 17, 19, 25, 28, 29 uiapuk, npoiias nyTthb kg, OTAE-
JSETCA OT NPYMHHHKL

HeofxoanMpie 118 peletust Aailibe npliBefcHsl B Ta6a. 48.

B 3azanuu npuHATH caelywoulpe ofo3nadenis: MM - Macca IIapHKa;
v4— HadanbHash CKOpPOCTb LIAPHKA; T — BpeMsl JABWKEHWA ILIApHKa Ha
yuactke AB (B Bapuantax 1, 2, 5, 8, 14, 18, 20, 21, 23, 24, 27, 30)
naH Ha yuactke BD (B Bapuantax 3, 4, 6, 7, 9—13, 156—17, 19, 22,
25, 26, 28, 29); f—kxoadxpHuMenT TPEHUS CKOJLKEHHA LIAPHKA 110
crelike Tpy6GKu; ho,— HadaldbHas fpedopMauus MNPYXKHHB, A — BEJHUMHA
11auG0NbILera CIKATUA MPYHHUHBL, € — KOIPDULHEHT MKECTKOCTH np YAKHHEL,
H — nHanGoabuiasi BRICOTA TMOAbEMa WAPHKA; § — NYThb, NPOilIeHHBIA WAPH-
KOM JIO OCTAHOBKH.
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TaGnuua 48

Besnnyunbt,
nilsx:)?‘ra m vA @ B h ¢ Koéog:leﬂ
(pnc. 153—| kr me | B¢ [ Rom f rpan | rpaa oM H/cum o;%(:enyén Wt
155) Aononyu-
TENbHO
1 05{ 20 | 20| 20 [ 020] 30 | 45 | — | — —
2 06 | 16 | 02| 40 | 010| 45 | 20 | — | — H
3 04| 0| 20 02| 015) 30 | — | 10 | 1 v,
4 02| 5| 05| 1,0 |010]| 45 | — — vy,
5 0,1 81 152002/ 3 | —| — | — —
6 031 2 20 40010} 30 | 20 0| 2 v,
7 04| 5] 10 ,0]010f 8 | — |50 |5 v,
8 0,2 ] 05 ( 1,5 | 0l15] 30 | 60 0| 4 h
9 05| 2| 1,5] 40{025| 20 | 60 | — | — vy
10 04| 41 01| 05]010f 30 60| 02] 02 vp
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12 04| 2| 04f20({02f3 |6 | —[— vp
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14 06 01 20 30021 60 [ 30 | — — s
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Tena 1 u 2 (pac. 140—142) ABMKYTCA N0 OTHOWEHHIO K Teay 3 C IIo-
MOIIbI0 MEXAHH3MOB, YCTAHOBJIEHHBIX HA 3TOM Teje (CUJIBI, IPHBOASLIAE
B IBHKEHHE MEXaHM3MBI, ABJIAIOTCA BHYTDEHHHMMH CHJIaMH JAHHO# Mexa-
auyeckodf cucTemnl). Tesio 3 HAXOAWTCH HA TOPU3OHTAJILHOM IJIOCKOCTH.

1. Ilpegnosiarasi TOPU3OHTATIBHYIO NJIOCKOCTh [VIAAKOH, ONpenesnTdh 3a-
BACHMOCTh M€Ky NepeMemenneM s3 = $3(t) Tesna 3 U OTHOCHTEIBHBIM
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nepeMelieHNeM $1, = 81,(t) Tena 1 (mo orTHOmWeHmMIO K Tesy 3), ecanm
MexaHHMYeCKas CHCTeMa B Hadajle PacCMaTpHBaeMoro apmxkenus (& = 0)
HaXOIUJIaCh B COCTOSIHMHM NOKOHA. IDHYEM S1.0 = Sorn = San = 0: ompene-
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Tabauya 43

Ry |Rp |Ri| Ry ,
200 | 800 2 2 3 -

30| - |TA=TB

Howmep
BapHaHTa

(puc.
140—142)

-

2 600 | 1000 | 3/2 | - - - |30 {45 | R4 =Rp
3 800 | 500 3 2 - - |60 30| R4s=Rp
4 800 | 1000 2 2 - - |15} - |ra=rp; Rgr =Rp
5 700 | 600 | 3/2 | - - - |45 | -
6 300 | 600 3 2 - - 130 |45 | "a=TB
7 500 { 1000 | - 2 - 4 |45 - |TA=TB
8 200 | 400 2 2 - - | 60) — | ra=rB; Rar = Ra;
9 200 | 500 2 - - 2 |30 | - | Rgr =Rp
Maccoit mogBixHOrO
6J10ka npeHebpedb
300 | 600 2 45 TA=TB
200 | 800 2 2 - 3 {30|60|Ta=r7B
600 | 500 2 3 - - 13060 | Ra=Rp;ra =74
Tpt =TQB
300 | 600 3 - - - 130 (30 '
500 | 1000 2 2 - 3 |45 | - jra=rTB
900 | 500 2 2 - - 16030 ]|ra=rB
200 | 700 2 3 - - | 30|45 | Ra=Rp
400 | 800 2 - - ~ | 30 | - | Macco# noasmkHoro
610ka npeHe6Gpednb
400 | 800 2 - - - 13015
600 | 700 | 3/2 2 - - 45| — | ra=rp; R4y = Ry;
RBI = RB
200 | 1000 2 2 - 3 - - |ra=rB
180 | 300 3 2 - - {45 [ 60 [ ra =7rB; Ryr = Ryu;
Rp =Rp
700 { 500 2 - 3 [30] -
300 { 500 2 - 2 - |30 | 60
300 | 600 2 30 Maccoit nogpuxHOro
6s10Ka npeHebpednb
700 | 600 2 2 - - 11545 | ra=TB
300 | 800 2 2 - - 130160 r4a=Rp
600 | 800 2 2 - - 130| 60| ra=rp; Ryt =Ry
200 | 600 2 - 2 - | 30| 60
300 | 800 2 - - 4 |45{ - | Ra=Rp
800 | 600 2 2 - 4 30|15 | ra=7Tp
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CxeMbl MEXaHH3MOB, HAXONAMWUXCH Moj Aeifc=TBHEM B3aHMHO ypaBHOBe-
IABAIONAXCA CUJI, TOKA3aHB Ha pHC. 171-—1733, a HeoOXomuMmble TAHHBLIE
npuBeneHs B Tada. 50,

IIpuMenssi TPUHIMI BO3MOXKHLIX IepeMememinii u npenebperad cuia-
MH CONPOTHUBJIEHNs, ONPENEJINTh BEJIMYUMHY, YKEA3ZAHHYIO B npennocienneh
rpade taba. 50.

IIpumeyannme. Mexanusmel B BapuanTax 3, 6, 10, 14, 16, 18, 19, 25 u 30 pacmoJio-
JKeHb!l B BepTHKaJlebIﬂ IIJIOCKOCTH, & OCTaJs/IbHbIE — B I‘O‘)ﬂ30HTaJIbH0ﬁ.
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Homep Bapuanra
(puc. 171-173)

SO O D =

Jlunelinbie pasmephl

OA=10 cm

01A=20 cm

r1=20 cm, r2=30 cMm,
r3=40 cm
OC:0A=4:5
OA=100 cm

r1=15 cm r2=50 cmM,
r3=20 cm, 01 A=80 cm

OC=0A

OC=AC

OA=20 cm

r1=15 cm, r2=40 cm,
r3=30 cm, OA=100 cm

0OA=20 cm
01D=60 cm, OA=
=20 cm '
OA=40 cm
0OB=2-0A

AC=0C=0D

d1=80 cm, do=25 cm
I3 =100 cm, I = 50 cm

OA=20 c™m

r1=20 cM, 12=30 cMm,
OA=25 cm
OA=AB=AC=50 cm

OA=AB=AC=DC=
=25 cm

OA=40 cm
OC=20A=100 cm
AD=0D=0B cm

OD=DB=0,8 AO

0OA=25 cm

OB=AB

OB=5/40A

AO=30 cm, BD=01D
r1=15 cMm, r2=36 cwm,
r3=10 cM, 74=20 cm

wo|MoMenT mapst

[
[
(=]

Koedopuuuent

JKecTKocTH ¢, H/cm

Jedbopmanns

npyx&uHsl h, cM

BesmunHbl noaslexa-
HiMe onpeleaeHHIo

O

aRO v whue

a-la M e~

W OFv BER v T

Tabauya 50

IIppmeganusn

Bec pykoaTtku
01 A He yun-—
BaTh

IIpyxknHna cxka—

Bec pykoarkn
OA He y4nTHI-
BaTh

Bec crepxuelt
OA n OB ue yuan-
TBIBATh; NIPYXKHE-
Ha pacTAHyTa
IIpyxkpHa cxa-
Ta

Bec crepxneit
O1A n O3B ue
Y4HTHIBATh.
IIpyxmuna cxka-
Ta

P — Bec 6Ji0Ka
panBycoMm r3

Bec 3Bena AB
He YYUTBHIBATh

Ilpyxpna cxa-~
Ta

Bec crepxkneit
AQO un BO ne yuu-
TeIBaTh. [Ipyxn-
Ha PacTAHYTa
IIpyxmnna pac-
TAHYTa
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Bapuantol 1—5 (puc. 137, cxema 1). Temo apixercs H3 TOYkU A
no ywacrky AB (AauHo#t [) nAaKAOHNOK MNOCKOCTH, coOcTaBaAloLLen
yron o ¢ ropisoiitoM, B TeweHne T c. Ero nauanenast ckopoctb v

Kozddiuuent TPpeHHA CKOJAbKeHHA Teldd N0 MJOCKOCTH paBed f.
B Touxe B Teaa NOKHA4EeT NJIOCKOCTh CO CKOPOCTbIO Uy M nonaiaaer
co ckopocThio v B Touky C naockocrn BD, nak/ouenHoit nop yrsiom

K Topusouty, Itaxoasch B Boaayxe T c.
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OnpenenauTh peaknul BHEIUHHX CBA3EH MeXaHUYeCKOH CHCTeMBbI:

a) B NPOU3BOJBLHBbIH MOMEHT BPEMEHH — IJIs BapnaHTon 4, 5, 10,
12—14, 16—18, 21—30 (puc. 185—187);

6) B MOMEHT BpeMmeHH ¢ =fj — j/d BAPHAHTOB 1, 8 9, 11, 20;

B) B TOT MOMEHT BDEMEHH, KOLJa YToJI NOBOPOTa @ = (3, — AR

BapHAHTOB 2, 3, 6, 7;




image39.png
r) B NOJIOXXKEHMM, NOKA3aHHOM HA deprexe A Bapuanros 15 u 19.

Ha cxemax (puc. 185--187) mnockocrs 0y (zAy) TrOpH30HTAJIbHA,
wiockocts YOz (yAz) Beprukasnsaa. Heobxogumsie i pelieHdsA JaHHBIE
upuBedeHbl B TabJ. 52, B KOTOpo# w — yrjioBas CKOPOCTb, g H wp —
3HAYEHHS YIJId OOBOPOTA W YWIOBOH CKOPOCTH B HAYAJBHBIH MOMEHT
BpEMEHH.
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Tabauuya 52

IIpumedanus

Homep BapuanTta
puc. 185-187)

(

t lw, (const) pag/c

© W0 NG AW N

0,10 | 20-0,1¢ Ilpn t=t; xoopan-
HaTbl HEHTPOB TsXKe-
cru mxuBos C1 u Co;
zc, =0; yo, =
=-0,1 c™; z¢, =

=a+b; z¢,=0,1 cm;

ye,=0; z¢,=a

IIpu t = ¢ oce
crepxhaaA 1 napaJi-
JIeNIbHA OCH Y, a 0Ch
CTepXHA 2 mapaJi-
JlesibHa ocH I; l1=
=25, 1l = 40 cm

Panuyc uneprun
poTopa 2 npurate-
as 3 1:=0,10 M
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¥

ITpodosncenue maba. 52

IIpumeyannsa

© [w, (const) pan/c

t

Panuyc unepnun
poropa 2 npurarte-

g 3 4,=0,12 M

Paguyc unepimun

mKuBa 3 i,=0,18 M

To xe, 12=0,22 M
» 12=0,15 M

P=1300 H





image42.png
IIpumevanusa: 1. Bpamatomuecs rena, AJI8 KOTOPBIX He yKa3aH PaguyC UHEPLHH,
paccMaTpHBaTh Kak TOHKMEe OJHOPOIHbIe CTePXHH (BapHaHTh 1—5,
11—15, 18, 19, 23, 24, 29, 30) win cnJowWHbIe OTHOPOIHbBIE AUCKH
(sapuanTs 6—9, 16, 20, 22, 28); 8 Bapuante 10 Teno 2 paccmarpu-
BaTh KaK MaTepPHaJIbHYIO TOYKY.
2. Ha cxemax 1, 8, 9, 11, 16, 17, 20—22 yka3aHbl BHEUIHME MOMEH-
Tl M.

—— — . .
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b=2a=0,5] -
r,=0,8r,=R

Puc. 185
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ON=21
AE=EO=0B

Puc. 186
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OB=0D=l
AO=0,11

2A0=0B=0,5(

Puc. 187
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st 3amaHHO# MeXaHWYECKOH CHCTEMBI ONPENESIUTh YCKOPEHHA TIPYy-
30B M HATAXKEHHsA B BeTBAX HUTel, X KOTOPHIM HPHKPEIJIEHBl TPY3Hi.
Maccamu uurelt npenebpeus. TpeHme KadeHUN U@ CHJIIBI COMPOTHBJICHHA B
DOMIIMITHHKAX HEe YYMTHIBaTh. CHCTEMA JBHXKETCH M3 COCTOSAHUS NOKOS.

BapnaHTel MeXaHWYECKHX CHCTEM HOKa3aHbl Ha puC. 198—200, a He-
obXonMMBIe I PEelIeHHs NaHHBIE NPUBEAEHB! B Tabur. 55.

Bioku u karkw, 1UId KOTOPHIX DaIgMycHl MHepu#® B Tabiupe He yKa-
3aHBI, CHATATE CIJIOMIHBIMH OIHODOAHBIMH HHJIMHIDAMH.
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Tlpu pewenun sagaunm Feno npumaTe 3a MarepHanbiyio TOUKY;
CONpOTHBJEHHC BO3jlyXa HE YUHTHIBATE,

Bapuant I. Mdano: a=30% v,=0; [=0,2; 1=10 wm; f =60°.
Onpeneuts T ¥ A,

Bapuaur 2. Jdauo: a—15% v, =2m/c; §=0,2; h=4 m; p =45
Onpenennte / u ypaBHeHde TpaeKTopuM TOWKH ua yyactke BC.

Bapuant 3. Jano: a=30% vy=25m/c; f==0; I =8m; d=10m;
p =60°. Onpeneants vp U 7.

Bapuant 4. Nano: v,=0; t==2 ¢; /=98 »; f=60% j=0.
Onpepemnts o u 7.

Bapuant 5. Jawo: a=30% v4=0; /=98 M; T=3 c, P =45
Onpeneutn | ¥ v,
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Tabauya 55

Pa,rmycu
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IIpumedanus: 1. Panuycsl HHepuMH JaHbI OTHOCHTEJBLHO HEHTPANBHEIX ocel, nep-
HeHAMKYJIAPHBIX IVIOCKOCTH Yeprexa (prc. 198—200).
2. Koapdpuument Tpenus npUHEMATH ONUHAKOBBIM KaX DK CKOJIb-
JKeHWH TeJsIa N0 IJIOCKOCTH, TaK M IIPH TOPMOXEHNH Kononkol (sa-
pHaHTEI 9—12).
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Puc. 198
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Puc. 200
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Mexanndeckas cuctema tesr 1—6 (puc. 212—214) npmxerca mox BO3-

IeficTBEeM NOCTOAHHHIX cua P w map cun ¢ momentamu M WM TOJBKO
CHJT TSXKECTH.

Hality ypaBHeHMA NIBMKEHHST CHCTEMbl B ODOOMIEHHBIX KOOPAMHATaX
@1 ¥ ¢ TpH 3ANAHHBIX HAYAJIBHBIX YCJOBHAX. HeobxommMmble HaHHBIE
npuBenenbl B Tabis. 57; TaM ke yKa3aHB peKOMeHIyeMble ODOOLIeHHBIE
KOOpAMHATH (¢ @ ¢ — OOOOLIEHHbIE KOODAMHATHL IJid abCOJIIOTHOrO
OBHXKEHHUsA, & £ — [Jis OTHOCHTEJBHOIO IBIKEHHs).

Ilpu pemennu 3amadm Maccamn HuTel npenebpeus. CyuTarh, 9TO Kave-
HHE KOJIEC MPOUCXOHHUT Ge3 MpOCKaJIb3bIBaHUA. TpeHne KauyeHus H CHJIBI
CONPOTHB/ICHAs B NONIIMIHUKAX HE YYHTHIBATh. Koseca, I KOTODHIX
B Tabsune pamumychl HWHEPOWM HE YKa3aHbl, CUHTATb CIJIOUIHBIMH OIHO-
POIHBIMH HuCKaMu. Bomwsia (KpMBOWIMOEI) DAaCCMATPHBATh KAK TOHKHE
onnoponusie crepxuu. [Ipunars, uto B Bapuantax 6, 9, 11, 20, 22 u 30
MEXaHA3M PACHOJIOKEH B TOPH30HTAJIBHOM IJIOCKOCTH.
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Puc. 212
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Puc. 213
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Puc. 214
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Bapuante 6—10 (puc. 137, cxema 2). JIBBKIMK NMOAXOAMT K Touke A
ydactka TpaMniuHa AB, HaKkJOUEHHOrO MNOA YrioM ¢ K TFOPH3OHTY W
UMEOWero AJMHY /, co ckopacTelo v4. KosdduuvenTt Tpenus ckoabke-
Hust JbK Ha yuacTke AB pasen f. JIbuxkHuk or A o B aBusKeTcs T C:
B TouKe B CO CKOpoCTbIO vg oH nokuzaer Tpamnauu. Uepes T (c) Jibik-
HUK NpU3eMJISeTCS €O CKOPOCTBIO Uc B TOYKE C TOpHl, COCTABIANOULEH
yraa f ¢ ropusoHTOM.

[Ipu pemenun 3agayd npUHATE JbEKHWKA 33 MATEPUATbHYIO TOUKY
H He YYWTHIBATH CONpPOTHBJIEHME BO3AYXA4.

Bapuant 6. Mawo: a=20°% f=0,1; t=0,2 ¢; h=40 m; p =
= 30°. Onpegeants { W v.

Bapuanur 7. Jano: a=15°% [=0,1; va=16 m/c; =5 m; f =
= 45°. Onpegeauts vg u T.

Bapuaut 8. Jano: vy =21 m/ic; f=0; v=0,3 ¢; vg=20 m/c;
f =60°. Onpenesmuts o u d.

Bapuant 9. Hawo: a-==15% =03 ¢c; f=0,1; h=3012 wm;
§ = 45°. Onpegeauts vp U 2 4.

Bapuanr 10. Jano: a=15% f=0; v4=12 m/c; d=50 m; B =
= 60°. Onpesenuts T K ypaBHEHUE TPAEKTOPUM JIbDKHUKA HA y4acTKe BC.

T~y
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Bapnantet 11—15 (puc. 137, cxema 3). HMmes B Touke A ckopocTh v,
MOTOLMKJ HOJHUMAETCA T C No yyactky AB AAKHON [, cOCTaBAMOLIEMY C
ropusoHTom yroa . Ilpt noctosinoil Ha BceM ydacTke AB ABHKYllEil
cuie P MoTouuka B Touke B npuaoGpeTaer CKOpOCTb Up H nepeteraer
yepes poB WHPHHOH d, HaXomack B Bo3ayXe 7 (C) v npHIeMaAACH B TOYKE
C co cropocTelo Uc. Macca MOTOLHKAA ¢ MOTOLMKAMCTOM PaBHA M.

[Mpu peweHny 3agauy¥ CUUTATL MOTOLMKI C MOTOHUKJIHCTOM MaTepH-
anpHOfl TOYKOH M Me YYHUTHIBATL CHJ COMPOTHB.CHUS ABUXKEHHIO.

Bapuaur 1l. Jauo: a=30% P50, [=40M; v4=0: vg=4,5 m/c;
d=23 m. Onpenenuts T u A.

Bapuwanut 12. Hano: a=30°% P=0; =40 m; vz=4,5 M/,
h=1,5 M. Onpegeantb vy 4 d.

Bapuant 13. Hano: « =30 m=400 kr, v4=0; 1=20 ¢; d =—
=3 wm; h=1,5 M. Onpegeauts P u [.

Bapuant 14. Havo: a==30% m=400 kr; P=2,2 xH; v,=0;
=40 m; d=5 m. Onpegeauts vy U Uc.

Bapuaur 15. Jano: «=30° vy=0; P=2 kH,/=530m h=2m;
d=4 M. Onpeneautrs I' u .
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Sapuantet 16—20 (puc. 137, cxema 4). Kavenb ckoam3uT B Teye-
me T ¢ no yuactky AB oTkoca, COCTaBIAIOLEMY Yroa & ¢ TOPH3OH-
ToM 1 uMenoweMy Aanty /. Ero nawaibnan ckopoets v,. Koadpuuuent
TPEHUA CKQJbKEHHs KaMiA 110 arkocy pased f. Mmea B touke B cko-
pocte vy, kamenb uepes T () yaapsiercst B 1ouke C o BEPTUKAAbHYI
3amuTHYIO cTeHy. [1pn pewenuy 3a,1a4n nPUESTH KAVieHb 30 MaTepHATLHYIO
TOYKY; CONPOTHBJAEHIIC BO31YyXa ll€ VUHTHIBATD.

Bapuanr 16. [Jdano: =30 ovy=1 Mic; /=3 m; f=0,2; d ==
= 2,5 M. Onpenesnuts 2 u T.

Bapuaut 17. dano: =45 [ =6 M, vy=20,; t=1c¢; 1 =6 M.
Onpeneants d U f.

Baprant 18. Hano: a=30% [=2m; v4=0; f=0,1; d=3 m.
Ornpeenants A u T.

Bapuanr 19, Hano: a=15% [=3 m; v;=3 wmJ/c, [0 1=
= 1,5 ¢; d=2 M. Onpefesuts v4 u h.

Bapuanr 20. Hano: =45 vy=0; f=0,3; d=2 m; h=4 m.
Onpeaeants [ 1 7.
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Bapuantm 21—25 (puc. 137, cxema 5). Teso nsmxercss us Touxu A
no ywactky AB (amunoit /) NakAOIHON NJOCKOCTH, COCTABAsAOIe(T
yroa1 oo ¢ ropusontom. Ero nasaasnas ckopocTe v,. Kosddundeur tpe-
HHA ckoIbKeHusa pasen f. Uepea T ¢ Te10 B TouKe B co CKOPOCTBIO Ug
NOKI14eT HAKJOHHVIO 11I0CKOCTb H MaaeT Ha FOPH30H1ALHYIO 11I0CKOCTh
B Touky C €O CKOPOCTBIO v¢; TIPH 3TOM OlO HaxomITes B Bosayxe T c.
Ulpy peueHnu 3aj1aul OpUHATL TEA0 3d MATEPHA.TbH VIO TOUKY H HE yUHThI-
BaTk COUPOTUBIEHIE BO3AyXA.

Bapuant 21. Hauo: o =30 f=0,1; va=1 m/c; T=1,56 ¢
fr=10 m. Onpeaetnts vy u d.

Bapnanr 22. [ano: vy=0; a=45" [ =10 m; 1=2 ¢. Oipene-
JHMTh [ M ypaBHellne TpaexTophil Ha ydactke BC.

Bapnaut 23. Jano: [=0; v,:=0; =981 M, 1=2 ¢; 1=20 u;
Onpererits o u 7.

Bapuanr 24. Jano: vp=0; o =30% f=0,2; /=10 n, =121,
Onpé=eauTs T 1t /.

Bapraur 25. Adano: vy, =0, 0 =30" f=0,2, { =06 M, 7=4,5 ™.
Onperleints T 1 U .

Bapuanter 26—30 {puc. 137, cxema 6). [Mvies B Toue A cxopocTh Uy,
TEJAO JIBHKETCS 110 TOPU3OHTAILIOMY yuacTKy AB aanuoii [ B Teuenne T c.
Koadduuient TpeHns croabkenua rea no naockoctd pasec f. Co cko-
POCTbED Uy TEAO B Touke B mokMIaer MA0CKOCTh M nonazaer B Touky C
€O CKODOCTLIO ve, Naxoisack B po3iyae 7' c. Ilpu pewesnun 3a.1aus upn-
HSITh TE10 32 MATEPLAILIYIO TOUKY ; CONPOTIBACHI!C BO3YXa He YUIITHBATh.

Bapunanr 26, [lano: va=7 ujc; [=0,2; [=8 m; =20 M.
Onpe.eants d v .

Bapuaur 27. Jlano: vy=4 mfc, f==0,1; t=2¢; d=2 M. Oupe-
[editth vy u A

Bapuwaut 28. Hawo: vp=3 m'c; [=0,3; {=3 n; h=5 M. Onpe-
nette vy T

Bapuaut 29. Hawo: va=3 sjc; vg=1 mic; =20 m; h==20 m.
Copegenits [ u d.





