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IlepeyeHb KOMIIeTEeHIUI ¥ YPOBHM UX ¢(POPMHUPOBAHHOCTH MO JUCHUIIMHAM (MOIYJISIM),
npakTukam B npouecce ocsoenusi OITIOII BO

B mpomecce ocBoeHHs 00pa30BaTENbHOW MPOTPAMMBI Yy OOYYAIOMIETOCS B XOJE
W3yYCHUS JUCIHILIUHBI « TeopeTndeckas MeXaHuKa» JIOJDKHA c(hOPMHUPOBATHCS KOMIICTCHIINS

YK-1.

Kpurepuu onpeznenenusi chopMUpPOBAHHOCTH KOMIIETEHIIMU HA PA3IMYHbBIX YPOBHSX €€

dbopmupoBaHUsI
HNuaexc KOMIETEHIUN ConeprkaHne KOMIETEHIMH
CriocobeH oCylIecTBIATh IOMCK, KPUTUYECKMH aHalu3 M CHUHTE3
YK-1 uHpOpMalMY, TPUMEHATh  CHUCTEMHBIM  IMOAXOJ  JUIA  PELICHHS
IIOCTABJICHHBIX 3a7a4.

o Ol1ieHOYHbIE CpeJCTBA
Kong v HaumeHOBaHuE Bungbl 3angruii
JUISL OUEHKU YPOBHS
WHJIUKATOpa JOCTUKEHUS it hopMHUpOBaAHUS
c(hopMUPOBAHHOCTH
KOMIIETEHIIUHU KOMIIETEHITNHT
KOMIIETEHIINU
N1-4yk1 Crocoben JICKIHH, VYcTHbIi onpoc, pelieHue 3aaad,
HUCIIOJIL30BaTh METOABI ¥ MOJIEIN MPAKTUYECKUE 3AHATHUS, BOIIPOCHI JJIsSl IPOBEACHUSA
KJIACCUYECKOH MEXaHUKHU B caMOCTOsATEIbHAs padoTa 3a4yeTa, TECTOBBIC 3aIaHUS
paMKax CHMCTEMHOr0 MOJAXO0Aa
JUISL  pEIICHUS  MOCTaBJIEHHBIX
3a/ad.

YPpOBHH OCBOCHUSI KOMITETEHIIUU

YpoBeHb OCBOEHHUS

Kpurepun onienuBanus
KOMIIETEHIINHU

3HaeT: TEOpPeTHYECKYI0 MEXaHHKy B YaCTH TaKHMX pa3JesioB, Kak
CTaTHKa, KWHEMAaTuKa, JUWHaAaMHKa, aHaJIUTHYCCKass MCXaHUKa.

YMeeT: caMOCTOATENbHO MPOBOAUTH MPOCTEHIINI aHaIM3 M3y4aeMoro
npoliiecca (SIBJI€HUS) € LIEJbI0 MOHATh €ro (hPU3MYECKYI NMpUPONY, Ha
BBICOKOM YPOBHE KOPPEKTHO CTaBUTh 3ajjauy MCCIEI0BAaHUS U CTPOUTH
MOJIENIM M3y4yaeMOIo B ATOM 3ajgade mpolecca (ABJIEHMs), BbIOMpaATh
palnoHaNbHbIE METOJbl PEIIEHUs MOCTABJIECHHBIX 3a/ad M BBIHOCHUTH
[TponBuHYTHIN (OTAUYHO) | MPAKTHYECKUE PEKOMEHIAIMU 0 PEe3yIbTaTaM UX PEIICHUs, HaXOIUTh
ONTHMAaJbHBIE PELICHHs NMPHUKIAJHOTO XapakTepa B 3ajadax M0 CBOEH
CIEMAITBbHOCTH.

Brnazgeer: Ha BBICOKOM ypOBHE OCHOBHBIMM aJITOPUTMAMHU ITOCTPOCHUS U
HCccjaca0oBaHuA MEXAaHHUKO-MAaTEMAaTUYCCKUX MO)IGJ'IGfI, OITNCBIBAIOIINX
MOBE/IEHNE MEXaHMUYECKUX CUCTEM; HaBbIKAMH HCCIIEJIOBaHUS MOJesen
C YYEeTOM MX HEpapXU4YeCKOM CTPYKTYpbl M OLEHKH IpPEJETIoB
NPUMEHHUMOCTH MOJIYYEHHBIX PE3yIbTaTOB.

3HaeT: B JOCTATOYHOM CTENEHH TEOPETHYECKYI0 MEXAaHHKY B YacTH
TAaKUX pa3JieoB, KaKk CTaTHKa, KHHEMaTHKa, JTUHAMMKA, aHAJTUTHYECKas
MEXaHHKa.

[oBbleHHBIN (X0Opo1I0) | YMeeT: B IIEJIOM YCIEUTHO MPOBOJUTH MPOCTEHINN aHaIN3 N3Y4aeMOTro
mporecca (SIBJIEHUS) C MENbI0 MOHATH €ro (U3WYECKYI0 MPUPOAY, HA
JIOCTaTOYHOM YPOBHE KOPPEKTHO CTaBUTh 3a/Ja4yy HCCIEAOBAHUA U
CTPOUTHh MOJIETM H3y4yaeMOro B OTOH 3ajauye mporecca (SBICHHUSA),




BbIOMpaTh palMOHAIBHBIE METONbl PEUICHHs IOCTaBICHHBIX 3a7ad U
BBIHOCUTH IIPAKTUYECKUE PEKOMEHIALNY 10 PE3YJIbTaTaM UX PELICHUS.
Bnageer: Ha XxopoiieM ypoBHE OCHOBHBIMH AJITOPUTMAMU [TOCTPOCHHUS U
UCCIICIOBAHUSI MEXAaHUKO-MaTeMAaTUYECKUX MOJEJIEH, OIMCHIBAIOLIUX
IIOBEJCHUE MEXAaHUYECKUX CHCTEM; HAaBBIKAMM HCCIICIOBAHUS MOJEIEH
C YY4eTOM MX HEpapXU4eCKOM CTPYKTYpbl M OLEHKH IpPElEIIOB
IIPUMEHUMOCTH ITOJIYYEHHBIX PE3YJIbTATOB.

[Toporogsrii (6a30BbI)
(YZIOBJIETBOPUTEIHHO)

3HaeT: YaCTUYHO TEOPETHUYECKYI0 MEXaHHKY B YaCTHU TaKUX DPa3JesioB,
KaK CTaTUKa, KHHEMATHKa, JUHAMUKA, aHATUTHYEeCKas MEXaHHUKa.
YMeeT: Ha MUHUMAJIbHO MPHEMIIEMOM YPOBHE TPOBOJUTH IMPOCTECUIITHIA
aHallu3 U3y4yaeMoro mpoiiecca (SBICHHUS) C 1ENbI0 TMOHATH €ro
(GU3NYECKYyI0 TPUPOAY, HE BIIOJIHE KOPPEKTHO CTaBUTh 3ajady
MCCIIEJIOBAaHUS U CTPOUTH MOJIENIN M3y4aeMOro B 3TOH 3ajaue mpouecca
(ssBIICHMS).

Brnageer: Ha MUHUMaThbHO TPUEMIIEMOM YPOBHE  OCHOBHBIMH
QITOPUTMAMH IIOCTPOCHHS M UCCIICIOBAHUS MEXaHUKO-MaTEMaTHUCCKUX
MOJIeJIeH, OTIMCHIBAIOIINX MTOBEICHUE MEXaHUICCKUX CHCTEM.

2. Meroauyeckue, OLEHOYHbIE MAaTepHAJbl MW CpPeACTBa, ONpeesAIoIue
npoueaypbl olleHUBaHUs C(POPMHUPOBAHHOCTH KOMIIETEHIUI (3/IEeMEHTOB KOMIIeTEHIIUI)

B npouecce ocsoenus OIIOII BO

2.1 OueHoYHbIEe CpeCTBA ISl TEKYIIEro KOHTpo.Jm1

Bomnpocs! 1Jis1 yCTHOTO onpoca

Tema 1. CraTuka.

©CoNoORWLNE

OCHOBHBIE OIPEICIICHUSI CTATUKMU.

AKCHOMBI CTaTHKHU.

MOMEHT CHJIBI OTHOCHUTEIBHO TOYKH.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH.

PaBHOzeMCTBYOIIAS CXOASIIENCS CUCTEMBI CHUIIL.

[Tapa cun. MoMeHT napsl cui.

I'maBHbIN BEKTOP. | TaBHBIT MOMEHT.

OcHoOBHasi TeopemMa CTaTUKH.

. YCIIOBUSI paBHOBECHS IIOCKOM Y MMPOCTPAHCTBEHHOM CUCTEM CHIL.

10 Paznuunbie hopMbl yCTIOBUI PaBHOBECHS TIIIOCKOM CUCTEMBI CHUII.

Tema 2 Kuuemaruka.

1. CrocoOsl 31aHus IBUKEHUST TOUKH.

2. CKOpOCTh M YCKOpPEHHE TOYKH, MX BBIYUCICHHWE IPU BEKTOPHOM CIOCOOE 3aJlaHMs

JABHKCHUS.

3. CKOpOCTB N YCKOPCHHUEC TOYKH, UX BBIPA)KCHUC B ACKAPTOBBLIX KOOPpANHATAX.

Ilepeuenv oyenounvix cpeocmes, PpeKOMEHOOBAHHBIX K UCHONIb306AHUI0 NPU  (QOPMUPOBAHUU OYEHOYHbIX MAMEPUanos
npedcmagnenvt 6 Ilpunosicenuu 2.




4. CKOpOCTh U YCKOPEHHE TOYKH, MX BBIYMCIIEHHE MPU €CTECTBEHHOM CIOcO0e 3aJaHus
JBU>KECHUS.
Cnoxunoe ABMKeHUE Touku. OnpeneseHus.
OTHOCHUTENBHOE, TIEPEHOCHOE, A0COJIFOTHOE IBUKEHUS.
Teopema o0 CII0KEHUU CKOPOCTEH MPU CIOKHOM JIBUKEHUU TOUKH.
Teopema 0 CII0KEHUU YCKOPEHUI MPH CIIOAKHOM JBUKCHUU TOUKH.
. IlocTynaTenpHOE ABMKEHHUE TBEPAOTO TEA.
10 BpaiarenbHoe IBHKEHHE TBEPAOTO Tejla BOKPYT HEMOJBHKHOW ocu. CKOpoCTH U
YCKOPEHHUSI TOUEK BpAIIaIoLIEerocs Tena.
11. I1nockoe nBUKEHHUE TBEPAOTO Tesla. MITHOBEHHBIN LEHTP CKOPOCTEH, €ro HaXOXACHHE.
12.Teopema o mpoOEKIHSIX CKOPOCTEH IBYX TOUEK IJIOCKON PUTYPBHI.
Tema 3 JluHaMuKaA.
AKCHUOMBI JTUHAMHUKHU.
Huddepennmanbuble ypaBHEHUS JBUKEHUSI CBOOOTHON MaTEepUAIbHON TOUKH.
JIBe OCHOBHBIC 3a7]a4¥l TMHAMUKHU TOUKH.
Teopema 00 U3MEHEHHMH MOMEHTA KOJIMUECTBA IBUKECHUS.
[TonsiTue pa®oTel cuibl. [IpuMepsl BoIYUCIEHUS padoT.
[Tpunuun JlanamOepa 711 TOUKH.
Knaccuduxanus cui, JEHCTBYIONIUX HA CUCTEMY: CUJIbI BHYTPEHHHUE U BHEIIHUE.
CBOMCTBAa BHYTPEHHUX CHIL.
8. IleHnTp Macc cuCTeMBl MaTEPHATBHBIX TOYCK.
9. MoMeHTHI HHEepIIUKU OTHOCUTEIBHO ocu. Teopema IlITeitHepa.
10.Teopema 06 U3MEHEHHUU KOJTUYECTBA ABMYKCHHUS TOUKH U MEXAHUYECKON CUCTEMBI.
11.Teopema o ABMKEHUU IIEHTPA MACC CUCTEMBI.
12.Teopema 06 M3MEHEHUN KHHETHYECKOTO MOMEHTA CUCTEMBI.
13.Teopembl 00 W3MEHEHUHM KHUHETUYECKOW OHEPIUM MATEPUATBHOM TOYKH U
MEXAHUYECKON CUCTEMBI.
14. Kunetuueckass »HeEprusi Tejla B TOCTYINATEIbHOM, BpalllaTeIbHOM U IUIOCKOM
JIBUOKCHUSIX.
15.3akoH coxpaHeHUs] MEXaHUYECKOU SHEPTUU TOUYKU U CUCTEMBI.
16.1Tpuntun lamamOepa ajist CHCTEMBI MaTEPUATTBHBIX TOYCK.
Tema 4 JJieMeHTbI AHATMTHYECKOH MEXaHUKH.
. Knnaccuduxanus cszeit.
. UneanpHBIE CBS3M.
. Bo3moxHBIE IEpEMEIEHNS.
. DnemeHTapHas padoTa.
. O6001IeHHBIE KOOPAMHATHI.
OO000ITIEHHBIE CHITBI
. [IpuHLIIMTO BO3MOYHBIX EPEMENICHUN.
. Ob6miee ypaBHEHHE TUHAMUKHU.
. YCJIOBHS PaBHOBECHUS CUCTEMBI.
10.YpaBuenus Jlarpanxa BTOpOro poja.

©ooNO O
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HpaKaneCKne 3alaHus Uil TEKYIIETr0 KOHTPOJIA



Tema 1. CtaTuka.

3amanne 1. Omnpenenure momenT cuinsl F=100 H
oTHOcUTeNbHO TOuku A, ecmm AB=1 M, BC=4 M, CD=4 M, yron
a=60".

3ananue 2. banka AE mapHUpPHO 3aKpemieHa B TOYKEe A U

onupaercsd Ha BepTUKaIbHBIA cTepkeHb CD. Omnpenenuts B kH F
MOIyJIb ycuiust B crepakae CD, ecnu cuna F=3 xH, a et AC=6 5 c
Mu CE=2 M. E

D

3aganue 3. Onpexnenute Bec rpys3a 1, HEOOXOIUMOTrO JJI TOTO YTOOBI
onHopoaHas Oanka AB Becom 340 H B mosiokeHUM paBHOBecHs ObLIa
TOpPU30HTAJIbHA.

3aganue 4. OmnpeaenuTe MOMEHT B 3aJieliKe A, €CIM MOIYJu
npuioxkeHHeix k Oanke AC cun F=50 H u F,=100 H,
BC=24AB=2 wm.

2
A
3aganue 5. Onpenenure MoAyJb PABHOACHCTBYIOIIEH CUCTEMBI JIBYX PaBHBIX IO MOAYJIIO
cxonsmuxcs cun F1= F,=5 H, o6pa3yromux mMexy codoit yroi 45°.

3ananue 6. M3ornyteiii crepxens ABC mpukpersieH K moiry mocpeicTBOM HEMOIBUKHOTO
nuauHApUYeckoro mapaupa A. [pyroit konen crepxkHs C CBOOOJHO OINMUpacTcss Ha
TJIaJIKYI0 TIOBEPXHOCTh, 00pa3yoIIyto yroi o=45° ¢ ropuzonTtansto. OTpes3ku crepxkus AB
u BC umeror paBuyto miuny, a yron ABC=90°. Ha crepxxenp aeiictByer cuna F=10 H,
MPUJIOKEHHAsl B TOYKE B W HampaBiieHHAas MO TOPU30HTaNIM B cTOpoHy Touku C. Hailitu
peakuto mapHupa 4.

Tema 2. Kunemaruka.

3anganue 1. 3aKOH IBM)KEHUS TOYKH B JEKAPTOBOU MPSIMOYTOJIBHOM CHCTEME KOOPAUHAT
3a1aH ypaBHeHHeM: X =-0,1t° —sin0,257t. Onpenenure KOOPAUHATY TOYKA B MOMEHT BPEMEHH

t=4c.

3aganue 2. 3aKOH JBM>KECHUS TOYKH B JEKAPTOBOU MPSIMOYTOJIBHON CHCTEME KOOPAUHAT

3amaH ypaBHeHusamH: X=0,2t%, y= 2t (x u y - B MeTpax). Onpenenure, B KAKOW MOMEHT

BPEMEHH YCKOPEHHE TOUYKH PaBHO 5 M/c’,

3amanue 3. Touka IBUIKETCS MO OKPYXKHOCTH, paguyc Kotopoi I' = 50 M, co CKOpOCThIO,
MOIYJIb KOTOpoil V = 2t. Onpeaenute MOayJb TOJTHOTO YCKOPEHHSI B MOMEHT BpeMeHHu t = 5 C.

. 2
3aganue 4. Teno Bpamaercs BOKPYT HENOABMIKHOM OCHM COIJIACHO 3akoHy @ =17,
Omnpenenute B M/C MOAYJIb CKOPOCTU TOYKHU TeJIa, PACIOIOKEHHOM Ha paccTostHuu I = 0,5 M oT

OCH BpAIIICHHUS B MOMEHT BPEMEHH, KOTJIa YToJl IOBOpOTa @ = 25 paj.



3amanue 5. HopmanbHoe yckopeHME TOYKM M fAMcKa, BPALIAIOLIETOCs BOKPYD
HETOJBIDKHO OCH PaBHO 6,4 M/c’. OIpeenTe YIIoBYI0 CKOPOCTh () TOrO JHCKA, €CIH ero
paguyc I = 0,4 m.

3amanue 6. Bpamasce ¢ MOCTOSIHHBIM YIJIOBBIM YCKOPEHHEM, AUCK paanycoM R = 6 cm
nenaet 50 06opoToB 3a 250 ¢ mocne Havyana IBHKEHUS U3 COCTOsIHUS Tokos. Haiitu ckopocTh
TOYKH, JIe)Kale Ha ero 000/e, B 3TOT MOMEHT.

Tema 3. /lunamuka.

3apganue 1. MaTtepuanbHas Touka Maccoil 1,4 Kr ABMKETCS MPSAMOJIMHEWMHO MO 3aKOHY X
= 6t*+ 6t + 3. OmpeeuTe MOTYIIb PABHOACHCTBYIOLIECH CHII, IPHIOKCHHBIX K TOUKE.

3aganue 2. Teno pABMXKETCS BHHM3 MO TJAJKOW IJIOCKOCTH, KOTOpas HAKJIOHEHA MOJ
yriaoM a=60° k ropu3oHTy. OIPENEIUTEe MOLYIb YCKOPEHHUS TEa.

3aganue 3. MarepuanbHas TOYKa MAacCcOM M=2Kr ABMXKETCA B IUIOCKOCTH Oxy TOx
AeHCTBHEM CHIIBL, IpoeKiuu Kkotopoi Fy=2sin0,57¢ m F,=5coszt. Ompenenure MoOmynb
YCKOPEHHS TOYKH B MOMEHT BpeMenu t =2 C.

3amanne 4. TpakTop, ABUrasch ¢ YCKOpEHHEM =2 M/’ [0 TOPU30HTAIBHOMY yYacTKY
MyTH, TIEpEMENIAeT HarpyxeHHble canu maccoi 600 kxr. Omnpenenure MOAYJb CUJIBI TSATHU Ha
KpIOKe, eciii Ko GUIMEeHT TpeHust ckonbxenus caneit f = 0,05.

3amanue 5. Teno Bpamaercs BOKPYT BepTUKaNbHOU ocu OZ moa ASHCTBHUEM Maphbl CHJI C
MomeHToOM M=16t H-M. Onpenenuts MOMEHT HMHEpIMH Telda oTHocutedbHO ocu Oz, ecnu
W3BECTHO, YTO B MOMEHT {=3 ¢ yrioBas CKOpOCTh BpamieHus w=2 pan/c. Ilpm t=0 Temo
HaxOJWJIOCh B MOKOE.

3ananue 6. YeThipe rpy3a maccoit M = 1 Kr KaxIbId, COeTUHEHBI
ruOKOM HUTHIO, TIEPEOPOIICHHON uepe3 HEMOJBHXKHBIA HEBECOMBIN
670K,  IBWXKYTCS  COTMAcHO  3akoHy S=1,5t°.  Ompenenute
KMHETHYECKYIO SHEPTHIO CUCTEMBI TPY30B B MOMEHT BpemeHu t =2 C.

3amanue 7. JIBa oAMHAKOBBIX Tpy3a Maccod 1| Kr KaKIbIi
COEMHEHBI MEXK]Ty COOOM HUTHIO U ABUXKYTCS MO TOPU3OHTAIBLHOMN IJIOCKOCTH MO ICHCTBUEM
cunbl F=40 H. Koaddurnuent tpenus ckonbxenus ten mno miockoctu f=0,1. Onpenenuthb
HATSDKCHUE HUTH.

3amanne 8. MarepuanpHas Touka M Mmaccoii M=1Kr TOAHUMACTCS BEPTHKAIBHO
ONPEACIIUTh CKOPOCTH V TOAhEMA B MOMEHT BPEMEHH, KOTJa KHHETUYECKUH MOTEeHIIMAT TOUKH
paBeH HYJII0 M OHA HaxoauTces Ha BeicoTe h=6 M, eciu mpu h=0 norenmansuas sueprus 11,=0.

Tema 4. DJjIeMEeHTHI AHAJIUTHYECCKOH MEXaHUKH.



3amganue 1. Onpenenure MoMeHT M maphl CUJl, KOTOPBIM
HEO0OXO0IMMO TIPUJIOKUTHL K Oapabany 2 paauyca r=20 cm
U1 paBHOMEpHOTO nmoabeMa rpysa 1 Becom 200 H.

3ananue 2. I'py3sl 1 1 2, Macchl KOTOPBIX M,=2M;, TPUKPEIUICHBI K
Tpocy, mepeOpoliieHHoMYy uepe3 Onok paauyca I. IlpeneOperas
Maccoii 6J10Ka, ONpeIeTUTe YCKOPEHUE TPY30B.

3ananue 3. KuneTndeckuil MOTEHIIMAT CHCTEMbI, BBIPRXXCHHBIA uepe3 ee 00O0OIIEHHYIO
. )
KOOpPJIMHATY Y ¥ 000OIIEHHYI0 CKOPOCTh Y, paBeH L =Yy +2Yy. Onpenenure ycKkopeHue

y.

3aganue 4. KuHeTHYeCKHMH TIOTEHIIMAA MEXAHUYECKOW CHCTEMBI  OINpEAeIsIeTCS
BBIpa)KCHUEM L :14¢')2 +2¢p, TOE @ — 0000111eHHad KOoOpJAWHATa, paa. Beraucioure
0000IIIEeHHYIO0 CKOPOCTh @ Yepe3 2 ¢ Mocie Havaia ABrKeHwsl, eciu npu t=0 ¢ = 2 pan/c.
3aganne 5. MexaHnuyeckas CHCTEMA TMPEACTABIEHA CXEMOM s 1

Ha prCyHKe. Macchl Telm M;=m,=6 xr. Onpeaenure yCKOpPEHHE Tea ,/ .

1, ecnu KOA(PHULIUEHT TPEHUS CKOJIBKEHUS MEXKTy TOPU30HTAILHON F 2
MOBEPXHOCTHIO U TesioM 1 pasen f = 0,2. a

3amaHus Ui BHINOJHEHUS KOHTPOJbHBIX padoT
Konmponvuas paboma npedycmompena ons 3a04nou popmul 006yuenus 6 3 cemecmpe.

Tema 1. CTATHUKA

KecTkast pama, pacnojioKEHHasi B BEPTUKAIbLHOM IUIOCKOCTH, 3aKpEIJIEHAa B TOYKE A
IIAPHUPHO, a B TOUKE B mpuKperieHa uiM K HEeBECOMOMY CTEPKHIO € IIapHUPaMH HA KOHIAX,
WJIN K [IAQPHUPHOM OMOPE HA KaTKax.

B Touke C k pame mpuBs3aH TPOC, MEPEKUHYTHIN Yepe3 OJIOK U HECYIITUN Ha KOHIIE TPY3
Becom P . Ha pamy neiictByer mapa cmi ¢ MOMeHTOM M w JiBe CHITBI, 3HAUCHUSI, HAIIPABIICHUS
Y TOYKH MPUJIOKEHUS KOTOPBIX YKa3aHbI B TAOJIHUIIE.

Onpenenuth peakuuu CBs3ed B Toukax A, B, BbI3bIBaeMble JE€UCTBYIOUIUMHU
Harpy3Kamu.

[Ipumeuanne: pacdyeTHas CXe€Ma W YHUCJIOBBIC JIaHHBIE  OMNPEACNSIOTCA 1O
VMHIMBUIyaJIbHBIM BapHaHTaM.

Tema 2. KUHEMATUKA
[Imockuii MexaHu3M COCTOUT U3 cTepxkHen 1, 2, 3, 4 u nomsyna B wnm E unu u3 crepxnei 1, 2,
3 u non3ynoB B u E, coequHEeHHBIX Ipyr ¢ APYroM U C HeNOABWKHbIMM onopamu Oi, O



mapaupamu; Touka D Haxomutcs B cepemuHe crepxkHs AB. JlnuHBI cTepikHEH paBHBI

coOTBETCTBEHHO |y, |5, I3, |4. TTonoxkenue Mmexanusma onpeaensercs yriaamu & By, 0.
[IpuMmeuanue: pacyeTHas CXE€Ma, YMCIIOBBIE IAHHBIC, A TAKXKE HCKOMBIEC BEJIMYMHBI
OIIPEIEISIOTCS 110 HHIUBHIyaIbHBIM BapUAHTAM.

Tema 3. [UHAMUKA

Mexanunueckas cuctema COCTOUT U3 TPy30B | U 2, CTYIIEeHYaTOro MIKKUBA 3 C pagnycamu
cTyneHei Rs, '3 1 paanycoM MHEPLIMH OTHOCUTENBHO OCH BpallleHus P, 0J10ka 4 paauyca Ry n
KaTka (WM TOJBMKHOTO OJIOKA) 5 — TENO 5 cuMTaTh CILIONIHBIM OJHOPOAHBIM IUIUHAPOM, a
Maccy 0i0ka 4 — paBHOMEPHO pacrpeaeneHHor mo odoxy. KoaddunueHt Tperust rpy3oB o
wiockoctsk f. Tenna cucTeMbl COeTMHEHBI APYT C APYTrOM HHUTSAMH, ICPEKUHYTHIMU Yepe3 OJI0KH
U HAMOTAaHHBIMM Ha WKUB 3 (WM HAa NIKMB W KAaTOK); YYAaCTKM HHUTEH MapajuieibHBbI
COOTBETCTBYIOIIMM IUIOCKOCTAM. K 0JHOMY U3 Ten MpUKperuieHa npyxuHa ¢ KodppuimeHTom
xectkoctd c¢. Ilox neiictBuem cuibl F = f(S), 3aBucsmeld oT mepeMerieHus S TOYKU ce
MPWIOKEHUS, CUCTEMa MPUXOJUT B JIBIDKEHHUE U3 COCTOSHUSA TOKOsI; nedopmalius npy>KUHbI B
MOMEHT Hayalla JBW)KEHUS paBHA Hymo. [Ipu ABMKEHUM Ha MIKUB 3 JCHCTBYET MOCTOSHHBIM
MOMEHT M CHJl CONTPOTUBIEHUS (OT TPEHUS B MOAMIUIHIKAX ). OnpenenuTh 3HaueHUEe HCKOMOM
BEJIMYMHBI B TOT MOMEHT BPEMEHH, KOT/a IIEPEMEIICHNE S CTAHET PABHBIM S;.

[Ipumeuanue: pacdyeTHas CXE€Ma, YHUCIOBBIE JaHHBIC, a TAaK)KE HCKOMBIC BEIHMYWHBI
OTIPECTISAIOTCS M0 MHIUBUIYaIbHBIM BapHAHTAM.

Tema 4. DJIEMEHTHI AHAJIUTUYECKOM MEXAHUKU

Mexanuyeckasd cucTeMa COCTOMT W3 OJHOPOJHBIX CTYNEHYAThIX IIKUBOB | H 2,
O0OMOTaHHBIX HUTSMHU, TPY30B 3-6, MPUKPEIJICHHBIX K ATHUM HUTSIM, U HEBECOMOTro OJOKa.
CucremMa JIBMXKETCS B BEPTUKAIBHOM IMJIOCKOCTU MOJ JIEUCTBUEM CHJI TSKECTHU U Mapbl CUJ C
MOMEHTOM M, MPUTIOKEHHON K OJHOMY U3 IMKUBOB. Paaunycel crynenei mkuBa 1 paBHBI: Ry,
r, a mkuBa 2 — Ry, Iy, UX paguychl MHEPIMHU OTHOCHUTEIHLHO OCEH BpallleHUs pPaBHbBI
COOTBETCTBEHHO p; U py. [IpeneOperas TpeHueM, ONpeAeuTh YCKOPEHHE I'py3a, UMEIOIIETO
00BN BeC.

[Ipumeuanne: pacueTHasi cxXxema, YMCJIOBBIC JIAHHBIE, a4 TaKXKE HCKOMbBIC BEJIWYMHBI
ONPENETAIOTCS O UHAWBUAYATbHBIM BapUAHTaM.

4
2.2 OueHOYHBbIE CPeacTBA AJIs1 IPOMEKYTOYHOI0 KOHTPOJIS

Bomnpocsl k 3auery

1. AKCHUOMBI CTaTUKHU

2. Ilpocrteiimme TeopeMbl CTATUKH (O TIEPEHOCE BIOJIb TUHUU JACUCTBUS, O TPEX CUJIAX).

3. Cucrema cxomsmuxcs cuil (MpUBEACHHUE K PaBHOICHCTBYIOIIEH, YCIIOBUS PABHOBECHS).

4. MomeHT cuibl (anredpandecKkuii MOMEHT, BEKTOPHBI MOMEHT, MOMEHT OTHOCHTEIILHO OCH,
BBIYUCIICHUE B ICKAPTOBOM CUCTEME).

5. Teopus map cui (Teopembl 00 SKBUBAJIEHTHOCTH JIBYX Map B OAHOMU MJIOCKOCTH, O TIEPEHOCE
B MMAPAJJIEIBHYIO INIOCKOCTh, 0 CYMME MOMEHTOB CHJI apbl, O CIIOKEHUH T1ap CUJT; YCIOBUS
paBHOBeCHUS Map CU).



6. IlpuBeneHne cuCTEMbI CHJI K IPOCTEMIIEN cCUCTEME (IPUBEIEHUE CUIIBI K 33JaHHOMY
LIEHTPY, IPUBEAECHNUE IPOU3BOIBHON CUCTEMBI K CUJIE U ITApe CUJI; IJ1aBHBIA BEKTOP U
TJIAaBHBI MOMEHT).

7. YcrnoBus paBHOBECHS CUCTEMBI CHIT (BEKTOPHAS U aHAIUTHYECKas: (OPMBI, pa3IUyHbIC
(GbOopMBI yCIIOBUN PaBHOBECHS MIIOCKON CHCTEMBI CHIT).

8. CxopocTb U yCKOpEHHE TOUKH, X BBIpAXKEHUE B ICKapTOBBIX KoopauHatax. KacarenpHas u
HOPMAaJIbHAsI COCTABIISIOIINE YCKOPEHHUS.

9. Teopema 0 IPOEKLHUAX CKOPOCTEN TOUEK TBEPAOTO Tea.

10.IToctynarenpHOE 1 BpallaTeabHOE ABHKEHUS TBEPAOro Tena. CKOPOCTH U yCKOPEHUS
TOYEK Bpaujatomierocs tena. @opmyna Jinepa.

11.ITnockoe nBUXKEHUE TBEPAOTO Teida. MITHOBEHHBIN LIEHTP CKOPOCTEH, €r0 HaXOKICHHE.
Omnpenenenre CKOPOCTEN TOUEK MIOCKON (DUTYPBHI.

12.CnoxHoe nBukKEHHE TOUKH (a0COIIOTHAS U OTHOCUTENbHAS IPOU3BOJIHAS, CIIOKEHUE
CKOPOCTEM, CII0KEHHE YCKOPEHUH ).

Bomnpocel k 3k3aMeHy

AKCHOMBI TUHAMUKH.

JuddepenunanbHple ypaBHEHUS JBUKEHUS MaTEPUATIbHON TOUKH.

JIBe OCHOBHBIE 3a/1a4u AMHAMUKHA TOYKHU.

[{enTp Macc CUCTEMBI.

MoOMEHT nHEpIIMY OTHOCUTENBHO Ocu. Teopema llTeitHepa.

[IpocTenmme cBOKWCTBA BHYTPEHHUX CUJI CUCTEMBI.

KonnuecTBo IBMXKEHHS CUCTEMBI, €r0 BblunciaeHue. Teopema 00 H3MEHEHUH KOJIMYECTBa

JBUYKEHUS CUCTEMBI.

8. 3aKOHbBI COXpaHEHUs KOJIMYECTBA IBUKEHUSI.

9. Teopema 0 ABM>KEHUHU LIEHTPA MAacC CUCTEMBI.

10.KuHeTnuecknii MOMEHT CUCTEMBI, BBIYMCIIEHUE €T0 MPOEKIMH Ha OCh BPAIIEHUS TBEPAOTO
tena. Teopembl 00 M3BMEHEHNH KHHETHUYECKOI0 MOMEHTA TOUKU U CUCTEMBI.

11.3akoHbI cCOXpaHEHUsSI KHHETUYECKUX MOMEHTOB.

12. TluddepenimanbHOe ypaBHEHHE BPAIICHHsI TBEPAOTO TEIa BOKPYT HETIOBUKHON OCH.

13.2nemenTtapHas u nmonHas pabota cuibl. MomtHocTh. [IpuMeps! BeunciaeHust paboThl.

14 KuneTtnueckasi sHEprus Tejaa B IOCTyNaTeIbHOM, BPAlaTEIbHOM U MJIOCKOM JIBHXKEHHSIX.

15.Teopembl 00 U3BMEHEHUN KHHETUYECKON SHEPTUU TOUKH U CUCTEMBI.

16.IloTeHmanbHOE CHIIOBOE T0JIE, TOTEHITHAIbHAS YHEPTHUS ¥ PUMEPHI €€ BHIYHCIICHUS.
17.3akoH coxpaHeHUs] MEXaHUYECKOW SHEPTUH TOUKU U CUCTEMBI.

18.ITpunnun lanamOepa ajisi CUCTEMbI MAaTEPUATTBHBIX TOYECK.

19.Cunbl uHEPUKHU TBEPIOTO TEJA B YACTHBIX CIIyYasx €ro JBHKEHUSI.

20.Knaccudukammst cBsizei.

21.Bo3MOKHbIE TIEpEMEIICHHUS.

22.JnemenTtapHas pabora. lneanbHbie cBS3M.

23.1IpuHIIUTT BOBMOXKHBIX TTEPEMEIICHH.

24.06001eHHbIe KoopAruHATEI. OO0O0IIEHHBIE CUITBI.

25.Yci10BUSI paBHOBECHS CUCTEMBI.

26.0011ee ypaBHEHUE JTUHAMUKU

27.YpaBHenus Jlarpanxka

NoghkowdPE



IIpakTH4yeckue 3aJaHus IS 3a4eTa
3ananue 1. B 01HOM MJIOCKOCTH pacMOIOKEHbI TpH Napbl cuil. OnpeneanTs MOMEHT Mapbl CUIT
M3, pu KOTOPOM 3Ta CHCTEMa HaxOJUTCs B paBHOBeCHH, eciid MoMeHThl M; = 500 Hm, M, =

300HMm.
o5 O "

3amanne 2. OnpeaenauTb MOMEHT CHIBI F, TPHIIOKEHHONW K TOYKE A TPEYyroJbHON IUTACTHHBI,
OTHOCHUTEJIFHO ToukH B, ecmu F=8kH, a=2m, a=30°.

B

C

3anmanue 3. OnpeneanTb MOMEHT CHIIbI F, MPUJIOKEHHON K TOYKE A TPEyroJbHON TIACTHHBI,
oTHocuTelbHO Touku C, ecimu F=7kH, a=8wm, a=30°.

&

A
3ananue 4. Onpeaenutb MOMEHT cuiibl F, npunoxenHoit k Touke C TpeyroapHOM IUIACTHHBI,

OTHOCHUTEIJIFHO TOukH B, ecmtu F=3kH, a=6Mm, a=30°.
B

/ﬂ\

3amanue 5. Onpeaenutb MOMEHT cuiibl F, npunoxenHoit k Touke C TpeyroapHOM IUTACTHHBI,

OTHOCHUTEJIFHO TOYKHU A, eciau F=5xH, a=4m, a=30°.
B

i

A C

3amanue 6. Onpeaenutb MOMEHT CHIIBI F, puioxeHHo# k Touke B TpeyroapHO# TUIacTHHBI,
otHocuteabHo Touku C, ecan F=4xH, a=10m, a=30°.



C

3amanue 7. Onpenenutb MOMEHT CHIIbI F, puioxeHHo#l Kk Touke B TpeyroapHOM IUIacTHHBI,

OTHOCHTEJIFHO TOUKH A, eciim F=2xH, a=8m, 0a=30°.
B

C
3aganue 8. OnpeneauTb MOMEHT CUJIBI F, IPUI0KEHHOM K BepIIMHE A KBaJIpaTHOH IIJIACTHUHBI,
oTHOcHUTeNIbHO Touku B, eciim F=50H, AC=0,2m.

4 — A
F

B C
3ananue 9. Onpeaenutb MOMEHT CUJIbl F, MpUT0)KeHHOU K BeplnHe B KBagpaTHOM MIaCTUHBI,

oTHOCUTENBHO TOUkH A, ecau F=80H, AC=0,4m.
A
D

16

T
S ——cos{t}
3anmanue 10. Touka nBMXKETCS MO Ayre OKPYKHOCTH R=4 M 10 3aKoHY T * ) Haitrn

M
HOpMaJlbHOE ycKopeHue a. [2} TOYKH B MOMEHT BpeMeHH t=2C.
C

3aganue 11. Touka OBWKETCA 10 Jyre OKPYKHOCTH Mo 3akoHy S=3t°-10t. Haiitu

2

M
KacaTeJIbHOE YCKOPEHUE ar {
C

} TOYKU B MOMEHT BpemMeHu t=2C.

(7
3ananue 12. 3aKoH ABWKEHUS TOUKH 3a7aH YPaBHEHUSIMU X—4—7r3|n(6t)

y—E cos(”tj
T 6



o M —
Haiitu Mmoxysns ckopoctu V {} TOYKH JJI1 MOMEHTa BpeMeHu t=3C.
C

3ajanue 13. 3aKOH JABMKEHHMS TOUKH 33/[aH ypaBHeHHsAMH | X=21
y=2t
Haiitu kBagpar Momysis CKOpOCTH V2 Touku JUIst MOMEHTa BpemeHu t=1c.
3aganue 14. Touka ABMXKETCS MO OKpYyKHOCTH R=9M co ckopocTeio v=61. OnpeneauTsb
KBaJIpaT MOJAYJs IOJHOIO YCKOPEHHS TOYKH B MOMEHT BpemeHu t=lc.
3aganue 15. 3agaH 3aKOH W3MEHEHHS YIJIOBOM CKOPOCTH  KoOJeca a)(t):4(7t—t2)- Hainitn

1
YIJI0BOE YCKOPEHUE g[c—z} B MOMEHT BpeMeHu t=2C.

3aganue 16. 3amad 3aKOH BpallleHUs KoJieca ¢(t):8t—3tZ.HaI71TH VTJIOBYIO CKOPOCTH C()F} B
C

MOMEHT BpeMeHH 1=2C.

3amanue 17. Koneco paguyca R=8 M kartutcst 6€3 CKONBKEHHS 10 HETOJBUYKHOMN MPSMOM.

CKOpoOCTh LIEHTpa ;, —7 *. OnpeneanTs CKOpoCcTh TOYKA P 000/1a Kosteca B JaHHBIA MOMEHT
Yy
C

BPEMEHU.

b AW LT T
3amanne 18. Komeco pamnyca R=9 M karurcst 6e3 CKONBKECHHS 1O HEMOABHKHOW MPSIMOM.

CKOpOoCTh 1IEHTpA 0025\/5 M OnpeaenuTh CKOpocTh Touku L o0oma kojieca B JTaHHBIM
C

MOMCHT BPpCMCHHU.
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3amanne 19. Koneco pamuyca R=6 M karutcst 06e3 CKONBKEHHS MO HEMOABUKHOU MPSMOM.
CkopocThb IIeHTpa v,=10 ', yrom PNK pasen 30°. Onpenenuts ckopocTh Touku K o06oma
C

KoOJIeCa B JIaHHBIﬁ MOMCHT BPCMCHHM.




3aganue 20. Koneco pamguyca R=3 M katuTcs 0€3 CKOJBXKEHHUS MO HEMOJBHKHOW MPSIMOM.

CkopocTh 1eHTpa U, =3 Y .Onpenenuts ckopocts Toukr N 0060/a Kojieca B TaHHBIH MOMEHT
C

BpPCMCHHU.

o9, / i/ / /
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3amanne 21. J[Ba Kojieca HaxomATCs BO BHYTPEHHEM 3arleruieHnd. HailTm BpamaTenbHYIO
ckopocth V touku K, ecm m3BectHO, uto Vyy =2 M/c, 1= 1M, =4 M.

M Vu

3anmanue 22. MarepuaibHas TOUKa JBHKETCS 10 KPUBOJIUHEHHON TPACKTOPHH MO ICHCTBUEM
CHUJIBL, IIPOEKIUU KOTOPOU HA KacaTeNbHYI0 F =8t2H U HOpMalb F —@t2H
T n

OmnpenenuTs MacCy TOYKH [KT], €CIIM B MOMEHT BpeMeHHU t=2 C e€ yCKopeHHe g =10".
C

3amanue 23. MarepuanbHas TOYKa Maccod M=2 Kr ABMKETCS MO 3aKOHY X=33-t2+t,
Onpenenuts Moaynb cuibl [H], meiicTByromieil Ha TOYKYy B HalpaBlICHUW €€ JBHXKCHUS B
MOMEHT BpeMeHu =2 C.

3aganue 24. MarepuaiibHasi TOYKa Maccod M=3 Kr ABMIKETCS MO MPSIMOM IOJ JACHCTBHEM
noctossHHOM cuiael F=12 H. B HavanbpHBI MOMEHT TOUKa HaXoIUTCS B Tokoe. OnpeacnuThb
nyTh [M], MpONIEHHBIN TOUKOM 3a Bpems t=4 C.

3amanue 25. I'Bo3mp BOMBaeTcs B CTEHy, OKasbiBarollyro comportuBienne R=600 H. Ilpu
Ka)JIOM yape MOJIOTKA TBO3/b YIiyOusieTcsi B cTeHy Ha jumHy 1=0,15 cm. Onpenenuts Maccy

MOJIOTKA, €CJIU MIPH yJIape O IUIANKY TBO3/Is OH UMEET CKOPOCTh p =1".
C

3amanue 26. MartepuanbHas ToOuka Maccoii M=1 Kr ABHMIKETCS MPSMOJIUHEHHO B IMJIOCKOCTH
XOY mox meiictBuem cuist F=6x° H, cocrasmsromeit yron 60° ¢ nampasierueM (OX)
JIBKEHUST TOUKU. OnpeeuTh paboTy 3TON CUIIBI IPU IEPEMEIIEHUH TOYKH W3 TTOJIOKEHUS C
Koop/imHaToi X=0 B MOJOKEHHUE C KOOPJIMHATON X=2.

3aganue 27. MarepuaiibHash TOYKa Maccod M=3 KI JABIDKETCS IO MPSIMOM IOJ ACHCTBHEM

nocTosHHON cel CKOpOCTh TOUYKH 3a BpeMsi OT t,=lc got,=6c HU3MEHWIACH OT

v, :2% 00 v, :71% .Haiitu MoxyJib CHJIBI F.



3ananue 28. MatepuanbHas Touka maccod m=0,5 kr OpormieHa ¢ nmoBepxHocTu 3emun M, ¢

HadaJbHOM CKOpOCTBIO ,, —10* HU B HEKOTOPOM ITOJIOKCHHUU Ml HMCCT CKOPOCTH Ulzﬁﬂ.
0 c c

OnpenenuTe padOTy CHIBl TSHKECTH MPU IMEPEMELICHUM TOYKM W3 TOJIOKEHHs M, B
rojiokeHue M.

3ananue 29. OnpeaenuTs BEPTHUKAIBHYIO COCTABIISIIONIYIO PEAaKIUU MapHUpa A, eCIu F=
8 kH. Becom KOHCTpYKIIMM U TPEHHUEM B IIAPHUPAX MPEHEOPEUb.

F
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2 2

AT

3amanne 30. OnpenenuTs MOIYJb CUJIBI F, ypaBHOBEHIMBAONIEH Mapy cuia ¢ MoMeHTOM M,

eciii AB = 3 M. BecoMm KOHCTpYKIIMM U TPEHUEM B IIAPHUPAX NPEHEOPEUb.
M

e lA ( B

F

-

HpaKaneCKne 3aJaHud 1JId JK3aMCEHa

1. Ha 6anky, nzo0paxxeHHy0 Ha pUCYHKe, aeiicTByeT cuia F, paBnas 10 kH. YUemy
paBHa peakuus B mapHupe A?

Aex B
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2. Ha Ganky, nzo0pakeHHYyI0 Ha pUCyHKe, AeicTByeT cuna F, paBuas 10 kH. Yemy
paBHa peakuus B mapHupe B?

A q B
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3. Ha Ganky, nzo06paxeHHy10 Ha pUCyHKe, AceiicTByeT cuia F, papnas 10 kH. Uemy
paBHa peakuus B apHupe A?

4. Ha 6anky, n300pakeHHYI0 Ha pucyHke, aeiictByer cuia F, paBuas 10 kH. Uemy
paBHa peaxkuus B mapHupe B?

5. Cuna F=2 H cocraBnsier ¢ oceto yrona 30 rpaaycoB. Beuuciuth BeIUYHUHY €€
MPOEKIINU Ha OCh.

6. Jlunus neiicrBus cuinsl F=5 H npoxoaut depes3 Touky O Ha pacCTOSHUU 2M OT
TOYKH MPUIOKEHHS CHIIbl. ONpeeNuTh BETNYMHY MOMEHTA CHIIbl F OTHOCUTEIBHO TOUYKU

O.

7. MarepuanpHas TOYKa ABIDKETCS BIOIb OCH X IO 3aKoHy x=4t°+3t+7 (m).
OrnpenenuTh CKOPOCTh U YCKOPEHHE TOYKU B MOMEHT BpEMEHH 1c.

8. Yron moBopoTa ANCKa M3MEHSETCS MO 3akoHy ¢=n 3ti(pax). Ompenemntsb
YTJIOBYIO CKOPOCTh U YIJIOBOE YCKOpEHHUE qucKa npu t =1c

9. Touka HaxomuTCs Ha paccTOSHMM 1 CM OT OCH BpAaIlAIOIIETO BOKPYr Hee
TBEpJIOTO Tella C YIVIOBOM CKOPOCThIO =3 pan/c. HallTu BenuunHy HOPMAaJIbHOTO
YCKOPEHHUSI TOUKH.

10. Touka HaxOAMTCS HA PACCTOSHMM 2 CM OT OCH BpaIaIOIIero BOKPYr Hee
TBEPJOr0 Tejla C JUHEHHOM CKOpocThio V=4 pan/c. HaiiTu BeIMUMHY HOPMAJILHOTO
YCKOPEHHUSI TOUKH.

11. JIuck katutcst 6€3 CKONBKEHHS IO TOPU3OHTAILHON MOBEPXHOCTH KAK MOKa3aHO
Ha pucyHke. CKoOpocTh TOUku A paBHa 4 m/c. 1. OnpenenauTs Moj0XeHUe MIHOBEHHOTO
IeHTpa ckopocTel. 2. OnmpenenuTb CKOpoCTh TOUKU B.



12. JIBa rpy3a moABEHICHBI K CUCTEME, COCTOAIIEH M3 JABYX OJIOKOB, KaK IMOKa3aHO
Ha pucyHke. ['py3 1 omyckaercs co ckopoctbio 4 M/c. Onpeaenurtb, MOAHUMACTCS WA

OITyCKaeTcs TPy3 2 U HAUTHU €r0 CKOPOCTh.
4

12 ; E [
J—

13. /IBa rpy3a moJBENIEHBI K CHCTEME, COCTOSIIECH U3 JABYX OJIOKOB, KaK MOKAa3aHO
Ha pucyHke. I'py3 1 nmoaHumaercs co ckopocthio 4 Mm/c. Onpenenurb, NOJHUMACTCS WU

OITyCKaeTCs TPy3 2 U HAUTH €r0 CKOPOCTb.
4
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14. Jluck paamyca 2 M Bpallaercss MPOTUB YacOBOM CTPENKA BOKPYT OCH,
MPOXOJAIIEH Yepe3 €ro UEHTP WU NEPHEHAUKYISAPHOM IUIOCKOCTH JAUCKA. YTJIOBas
CKOpOCTh ucka @ = 3 pazn/c. Ilo obony AucKa 1Mo 4acOBOW CTPENKE ABUKETCS TOUKa CO
CKOPOCTHIO 3 M/C. BBIYMCIUTH KOPUOIMCOBO YCKOPEHUE TOUKHU.

15. HopmanbHOEe naBjieHHE TBEPJOro Tejla Ha OMOPHYI MOBEPXHOCTh B JIAHHOU
Touke paBHO 2 H, koadduument tpenus ckoabxeHus: pasex 0,12. OnpenenuTs BETUUUHY
CHUJIbI TPEHHUSI B ITOU TOUKE.

16. Temo maccel m HAaYMHAET CKOJB3UTh BHHU3 MO TJAAKOW HAKIOHHOW TIIOCKOCTH
0e3 HayaJbHOM CKOPOCTH Kak MOKa3aHO Ha pucyHke. OmpenenuTh CKOPOCTh Tela B
MOMEHT BpEMEHH, KOT/ia MPONIEHHBIN MyTh cTaHeT paBeH s=0,2M. Yron a=30, yckopeHue
cB0oOOHOTO MazeHus §=9,8 M/c?.



17. Teno maccel m HAaYMHAET CKOJB3UTh BHH3 IO TJIAJAKOW HAKIOHHOW TIOCKOCTH
0e3 HaualIbHOW CKOPOCTH KaK MOKa3aHO Ha pucyHke. OmpenenuTh Ha KaKyk BHICOTY h
OIYCTUTCS TEJIO0, KOTJIa €r0 CKOPOCTh cTaHeT paBHa v=1,4m/c. Yron a=30, yckopeHue
cBoGoaHOTO mageHus §=9,8 m/c’.
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18. Temo maccel M TOJIKHYIM BBEpPX IO TJAIKOH HAKJIOHHOW IIOCKOCTH Kak
MOoKa3aHo Ha pucyHke. OnpeaennTh HavyadbHYI0 CKOPOCTh Teja, €CIIM MPOUICHHBIN MyTh
_ 2
10 octaHoBKHU paBeH s=0,2m. Yroa a=30, yckopeHue cBoOoHOro najeHus g=9,8 m/c”.

19. Temo maccel M TONKHYIH BBEpPX MO TJIAJKOH HAKIOHHOW IJIOCKOCTH CO
ckopocThio v=1,4M/C Kak TOKa3aHO Ha pucyHke. OmnpelenuTh Ha Kakyr BbICOTY h
MOJHUMETCS TEJIO N0 OCTaHOBKU. YToi a=30, yckopeHme cBoOomHOTrO mazeHus 0=9,8

20. CrutonrHOM OJMHOPOAHBIM AUCK MacChl M M pajuyca I CKaThIBa€TCS BHH3 I10
TJIAJIKOM HAKJIIOHHOM IIJIOCKOCTH 0€3 HavaJlbHOM CKOPOCTH KakK IOKa3aHO Ha PHCYHKE.
OrnpenenuTs CKOPOCTh LIEHTPa AUCKa B MOMEHT BPEMEHHM, KOTAa MIPONEHHBIN MyTh CTAaHET
paser s=0,3m. Vron a=30, yckopeHne cBo60IHOro mageHus g=9,8 m/c”.

21. CronmHOM OJAHOPOAHBIM AUCK MacChl m M pajuyca I CKaThIBA€TCS BHU3 I10
[JIAIKOM HAKJIOHHOM IMJIOCKOCTU KaK MOKa3aHO Ha pUCyHKe. OnpeaenuTh ¢ KaKOW BBICOTHI
h HY>XHO MyCTUTH AWCK 0€3 HaYaIbHOW CKOPOCTH, YTOOBI CKOPOCTh €r0 IIEHTPa B HIKHEM



nosiokeHuu Oblia paBHa Ve=1,4M/c. Yron a=30, yckopenue cBoboHOTO naaeHus ¢=9,8

2
m/c”.

22. CruiourHOMW OJHOPOAHBIM JMCK Macchl M M pajaumyca I TOJKHYJIH BBEPX IO
IVIaJKOW HAKJIOHHOM IUIOCKOCTM KakK IOKa3aHO Ha pucyHke. Omnpenenutrb ¢ Kakou
CKOPOCTBIO HY>KHO TOJIKHYTh JUCK, YTOOBI MPOMIEHHBIM MyTh JO OCTAHOBKU OBLIT paBeH
s=0,3m. Yro1 0=30, yckopeHie cBOGOIHOr0 mageHns g=9,8 m/c’.

23. CruiourHOM OJHOPOAHBIN JHCK Maccbl M W pajauyca I TOJKHYJIHM BBEpPX IO
IJIAJIKOM HAKJIOHHOW IUIOCKOCTH CO CKOPOCThIO Vc=1,4M/C Kak MOKa3aHO Ha PHUCYHKE.
OmnpenenuTh Ha Kakyi BBICOTY N MOmHUMETCS Teno 10 ocraHoBkW. Yrom a=30,
YCKOPEHHe CBOOOHOTO mageHust g=9,8 m/c.

24. CrutonHOW OJHOPOJIHBIN AUCK Macchl m=20kr u paauyca r=0,3M BparmiaeTcs
yIioBoil ckopocthio ®=20 pan/c. K aucky npuioxXuwid TopMo3smuii MomeHT M=6 H-Mm.
OrnpenenuTh CKOJIBLKO BPEMEHH MPOMAET OT Hayajla TOPMOXKEHHUS JI0 MOJHON OCTaHOBKHU
JTICKa.

25. CrytonrHoe OTHOPOIHOE KOJIBIT0 Macchl m=20kr u paguyca r=0,3M TpUBOAUTCS
BO Bpall€HUE U3 COCTOSIHUS MOKOsi MOMeHTOM M=6 H-M. OnpenenuTs yrioByr CKOPOCTb
KOJIbLIa uepe3 3¢ mocie Havyaia JIBU>KEHUSI.

26. CrutonrHoe 0 JHOPOAHOE KOJIbIIo Macchl m=20kr u paauyca r=0,3M Bparmaercs ¢
yIIoBo# ckopocThio w=20 paza/c. K KombIly IpUIOKUIN TOPMO3SIIHA MOMEHT M=6 H-m.
OnpenenuTh CKOJIBKO BPEMEHM MPONAET OT Havyalla TOPMOKEHHS JI0 MOJHONH OCTAaHOBKHU
KOJIbIIA.

27. Kakoe Bpems moHanooutcs kamHio maccoi 300 rpamm [jis majeHusi ¢ OalrHu
BbicOTOM 20 M, eciiu kameHb maccoil 450 rpamm yman ¢ 3Tod OamiHM 3a 2 CEKYHJIbI?
(compoTUBJICHUEM BO3/1yXa IIpeHEeOpeYb).



28. Teno maccoii 2 KT ¥ painycoM UHEPLUHU 2 M BpalllaeTcsi OTHOCUTEIHHO OCH,
NPOXOAsIeld uYepe3 ee LEHTP Macc, ¢ YIJIOBOM CKOpocThio 1 pan/c. Beruncinuth
MOMEHT KOJIMUECTBA JBUXKEHUA TeJa (KHHETUUECKUIA MOMEHT).

29. Teno maccoii 2 KT ¥ paiuyCcOM UHEPIUHU 2 M BPAIlA€TCs OTHOCUTEIBHO OCH,
MPOXOMSIICH Yepe3 €ro IEHTP Macc, ¢ YriIoBOoM CKOpocThio 1 pan/c. Berauciuthb
KHHETHYECKYIO 3HEPTHIO Tena.

30. TBepmoe Teno maccoil 1 Kr ¢ pagnycoM MHEPIUH 2 M BpPAIIACTCs] BOKPYT
OCH MO 3aKOHY (=3t. BpIUMCINTP KMHETHYECKHMH MOMEHT T€Ja OTHOCUTEIBHO OCH
BpaIeHust (KT M2 /c).

OneHuBaHue pe3ynbTaToB o00yueHUs B ¢opMe YpoBHS CHOPMUPOBAHHOCTU
AJIEMEHTOB KOMIIETEHIIUI TPOBOJUTCS IyTEM KOHTPOJISI BO BpeMs MPOMEKYTOUHOM
aTTectanuu B popMe 3a4eTa, IK3aMeHa:

a) OLIEHKA «OTJINYHO» — KOMIIETCHIIUS WM €€ 4acTh C(HOPMUPOBAHBI HA BHICOKOM
YpOBHE;

0) OlLIEHKa «XOpOIIO» — KOMIIETEHLHUsI WIH €€ 4acTh COPMHUPOBAHBl HA CPEIHEM
YPOBHE;

B) OLICHKA «yJIOBJIETBOPUTEIBHO» — KOMIIETEHLUSI WM €€ 4acTh C(POPMHUPOBAHBI HA
0a30BOM YpOBHE;

I) OIIGHKa «HEYJOBJICTBOPUTCILHO» — KOMICTCHIUS WIA €€ 4YacTb He
c(hOpMHUPOBAHBI;

1) OIICHKA «3a4TEHO» — KOMIICTCHIIUS WM €€ 4acTh chopMHpoBaHBI Ha 0a30BOM
YPOBHE;

€) OIlEHKA «HE 3a4TEHO0» — KOMIIETEHITNS WU €€ YacTh He C(hOPMUPOBAHBI

Kpurtepuu, Ha OCHOBE KOTOPBIX BBICTABIISIFOTCS OIICHKHU MPHU MPOBEICHUN TEKYIIIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTeCTAIlMK MPUBEICHBI B TA0I. 1.

O1eHKH «HE 3a4TE€HOY», «HEYOBICTBOPUTEIHHO» CTABATCS TAKXKE B CIIydasx, €CIH
OOy4Jaronuiicss HE TMPUCTyNaJ K BBITIOJIHCHUIO 3aJaHUs, a TakKe NpH OOHApyKEHUU
CIEAYIOIMNX HAPYILIEHUN:

— CIIUCBHIBaHUE;

— TUIaruar;

— (anpcudukanus JaHHBIX U PEe3yJIbTaTOB PabOTHI.

Tabnuna 1 — Kpurepun BbICTaBiIeHNS OIICHOK MTPH MPOBEAECHNUN TEKYILIEr0 KOHTPOJIS
Y IPOMEXKYTOYHOM aTTECTALINHU

IIIxana oeHku Orenka Kpurepuil BbICTaBICHUS OLIEHKH

JIByxOanibpHas mKana | 3a4TeHO OOyuaronmiics OTBETWJI HAa  TEOPETHYECKUE
Bonpockl. [loka3zan 3HaHMA B pamMKax y4eOHOro
MaTepuana. BBINOIHWI NpakTHUYECKUE 3a/laHusl.
[Tokazanm  y/lOBJETBOPUTENbHbIE  yYMEHHUS U
BIQ/ICHNUS HABBIKAMU IPUMEHEHHUS IOJYyYEHHBIX
3HaHUM W YMEHUU NpPU PEHICHUU 337a4 B paMKax
y4eOHOro MaTepuaa

He 3aureno OOyuaromuecss MpU OTBETE Ha TEOPETHYECKHE
BONPOCBl W TPU BBIIOJIHEHUU MPAKTHYECKHX




3alaHUid  MPOJAEMOHCTPUPOBAT  HEJOCTATOYHBIN
YPOBEHb 3HAaHUN U YMEHUU IIPU PELICHUU 3a7a4 B
paMmkax ydeOHoro Mmatepuana. Ilpu orBerax Ha
JIOTIOJTHUTEIBHBIE  BOMPOCH  OBLIO  JIOMYIICHO
MHO’KECTBO HEIIPaBUJIbHBIX OTBETOB

YeTsipexOamibHas
IIKajia

OTJIIMYHO

OOyuvaromuiicss OTBETHWJI Ha BCE TEOPETHUYECKHE
Bonpockl. [loka3zan 3HaHMA B pamMKax ydeOHOro
MaTepuana, B TOM uucie U no 3aganusm CPC.
BbimonHun  mpaktudeckue M J1abOpaToOpHbIE
3agaHus. lloka3an BBICOKHN ypOBEHb YMEHHUS U
BIIQJICHAS HABBIKAMHU IIPUMEHEHHUS IIOJyYEHHBIX
3HAaHMM M yMEHUM IpU pPEIICHUM 3aJad B
pacCHIMPEHHbIX PaAMKax yueOHOro Marepuana.

XOpOLIO

OOyuarommiicss OTBETWJI Ha OOJBIIYIO YacTh
TeopeTnyeckux BompocoB. Iloka3an 3HaHuA B
Y3KUX paMKax y4eOHOro marepuana. BeimomHui
IpakTUYecKue M JadopaTopHble  3aJaHus C
JIOIYCTUMOW TOrpeiHocThI0. [loka3zan xopommi
YpOBEHb  yMEHHMs W  BJIAJEHUs  HaBbIKAMHU
IIPUMEHEHHUs MOJYyYEHHBIX 3HAHUW U YMEHUU IIpU
pelLIeHUH 3aJ]au B paMKax yueOHOro MaTepuaia.

YIIOBJIETBOPUTEIBHO

OOyyaromuecss NIpH OTBETE HA TEOPETUYECKHUE
BONIPOCHl W TIPH BBINOJHEHUH MPAKTHUYECKUX
3alaHui U 1a00paTOPHBIX pabor,
NPOJIEMOHCTPUPOBAJl HU3KUH ypOBEHb 3HAHUH WU
YMEHUH TpU PELIeHUH 331ad B paMKaxX y4eOHOTO
marepuana. [Ipm oTBeTax Ha JONOJHHUTEIbHBIC
BOITPOCKHI ObLIN JOMMYIICHBI HCIPABUJIBHBIC OTBCTHI

HCYAOBJICTBOPUTCIBHO

OOyuaromuecss MpU OTBETE Ha TEOPETHYECKHE
BONPOCHI W TIPU BBIOJHEHUH MPAKTUYECKUX
3ajaHui U 1a00paTOPHBIX paoor,
MPOAEMOHCTPUPOBAT KpailHE HU3KHM YpPOBEHb
3HAaHUM M YMEHMH NpH peIIeHUH 3a/1a4 B paMKax
yaeOHoro  Marepuana. [lpm  oTrBetax  Ha
JIOTIOJTHUTEbHBIE  BOIPOCHl  OBUIO  JIOMYIIEHO
MHOYECTBO HEITPABUIILHBIX OTBETOB
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2.3. UTorosasi qMarHocTu4eckasi padbora no J1MCuuIInHe

3AJAHUSA J1JISI JMATHOCTHUYECKOM PABOTHI IO JUCHUILIMHE (MOJYJIIO), IPAKTUKE

2.
Kommerennnuu”.
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1. 1 Bri6epeTe npaBUiIbHOE ONIPECIICHUE CUJITBI: N /1-4yx-1 CiocobeH
1. Beauyuna, sna0wasncs KoIU4eCmEeHHOU Mepou KMCII0JI30BaTh
MEXAHUYEeCKO20 83aUMOOEUCMBUSL MAMEPUATIbHBIX MeEl, METOIbLI 1 MOIEIIN
Haszvleaemcs 6 MexanukKe Cuiou. KJIACCUYECKOM
2. Cuna s61semcst 6eIUUUHOU CKATISIPHOLL. MEXaHUKH B paMKax
3. Heticmeue cunvi He 3a8ucum om e€ HanpPasiIeHusl. VK-1 [CHCTEMHOIO ITOaXoaa
4. Jleticmeue cuvl He 3a8uUcum om MOYKU NPULONHCEHUSL. IUTST peleHus
5. Benuyuna, KauecmeeHHO  oOyeHUBaWAL  Mepy [IOCTaBJICHHBIX 3aa4.
MEXAHUYEeCKO20 B3AUMOOetCMBUsL MAMEePUALIbHbIX mell,
Haszvleaemcs cuiou
2. Omnopa, u3o0pa>keHHasi Ha PUCYHKE, Ha3bIBACTCA. . .. YK-1
2
1. oicecmras 3a0enxa
2. HeNnOOBUIICHDIU UAPHUD
3. nOOBUIICHBLIL WAPHUD
4. ckonvzawas 3a0enka

2 . .
Iepeuucaums 6ce komnemenyuu, popmupyemvie y4eOHoU OUCYUNIUHOU



b-1
B-2

BeiOepure mpaBUIBHOE COOTBETCTBHE  KOJUYECTBA
ypaBHeHuil paBHOBecus (A,b,B) s pasHbIXx THUIOB
cucrem cui (1,2,3):

1. KosnyecTBO ypaBHEHUI paBHOBECUS JJIs IUIOCKOM
IIPOU3BOJILHOM CHCTEMBI CUII

2.  KommuecTtBO  ypaBHEHMH  paBHOBecHA IS
IIPOCTPAHCTBEHHOH NPOU3BOJIBHOM CUCTEMBI CHJI

3. KonmuecTBO ypaBHEHHUH paBHOBECHUS IS IIOCKOM
CXOZSILEHCS CUCTEMBI CHIL

A.2

b.3

B.6

YK-1

/2
(90)

[Tox KakuM yrjioM HarpaBjIeH BEKTOP MOMEHT CHJIBI
OTHOCUTEIIbHO TOYKH K IJIOCKOCTH, MPOBEJICHHOMN depes
CUJTYy U TOUKY?

VK-1

IJIaBHBIN
BEKTOP

Bexrop, paBHBII T€OMETPUYECKON CYMME BCEX CHII
CUCTEMBI — ITO...

YK-1

A-2
b-1

BeiGepure mpaBUIBHOE COOTBETCTBHE  KOJMYECTBA
ypaBHeHui nBuwxkeHus (A,b) mpu pasHbBIX crocobax
3a[aHus IBIDKEHHS MaTepuaiibHoi Touku (1,2):

1. KoopauHatHBIN (JIEKapTOBBI) CLIOCOO

2. BexTopHblii crioco0.

Al

b. 3

YK-1

JIBrKeHue TBEpAOro Tella SBIJIAETCS MOCTYNaTEIbHbIM,
€CIIN:

1. Bo BpeMmst IBHKEHUS BCE TOUKH Tella, PaCIOI0KEHHBIE
Ha HEKOTOPOU MPAMOM, OCTAIOTCSA HEMOABUKHBIMU;

2. CKOpPOCTH BCEX TOYEK TBEPJOrO Teja B JIt000il MOMEHT
BPEMEHU OJMHAKOBBI;

3. BO BpeMs IBWKEHMSI OJHA TOYKAa TeJa OCTaeTcs
HEMOIBMKHOI;

4. Bce TOYKH Teja MepeMeatoTcsl B IUIOCKOCTSX,
MapajIeIbHBIX HEKOTOPOW HEMOABUKHOMW IIIOCKOCTH.

YK-1

Benunuuna, xapakrepusyomias ObICTPOTY U3MEHEHUS
YIJIOBOM CKOPOCTH, Ha3bIBACTCS:

1: yriioBoii CKOPOCTBIO TeNa;

2: yTIIOBBIM YCKOPEHUEM TEIa;

3: MTHOBEHHBIM LIEHTPOM CKOPOCTEH;

4: TMHEWHOM CKOPOCTHIO TOUKHU TBEPIOTO TENA;

5. TMHEHHBIM YCKOPEHHEM TOUYKH TBEPJIOTO Tela.

YK-1

Ecnu xoneco katutcs 6e3 CKOJIbKEHUS M0 HeTOABHKHON
IJIOCKOCTH, TO  MIHOBEHHBI  LEHTP  CKOpPOCTEHN
HaXOJUTCS:

1. B TOuKe, COBMAIAIOINICH C IEGHTPOM KOJIEeCa;

2. B TOYKE CONPUKOCHOBEHMs KOJIECa U HEMOJBMIKHOM
IIJIOCKOCTH;

3. B TOYKE KoJieca, MAaKCUMAaJIbHO YAAJCHHON OT TOYKH
CONPUKOCHOBEHMS KOJIECA U HEMTOABUKHOW INTIOCKOCTH;
4. B IpOM3BOJILHOM TOUKE HA HEMOIBM)KHOM MJIIOCKOCTH.

YK-1
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10.

ChopMynrpoBaTh TEOpeMy 0 CKOPOCTSAX TOUEK MPU
CJIO’KHOM JIBMDKEHUH MaTepUaAIbHOW TOUKU

YK-1

11.

Uto Ha3bIBACTCS KNHETUYECKOUN YHEPTUEH TOUKHU?

1. [IpousBeneHue KBaapaTa MacChl HaA CKOPOCTh TOYKH;
2. [TonoBuHa MpoU3BEICHMS MacChl Ha KBaJIpaT
CKOPOCTU TOYKH;

3. [Ipon3BoHAs OT CKOPOCTH TOUYKH,

4. TlpousBeaeHue paauyca BEKTOpa TOUKH Ha €€ Maccy;
5. [IpousBenenre Macchbl TOUKH Ha €€ CKOPOCTb.

YK-1

12.

b-1
B-3

BriOepure npaBmiibHOE COOTBETCTBUE MEXY TEPMHUHOM
Teopernueckoir Mexanuku (A,b,B) u ero onpenenenuem
(1,2,3):

1.BennunHa, paBHas [10JIOBUHE IPOU3BEICHUS MacChl Ha
KBaJIpaT CKOPOCTH TOYKH

2. BexTop, YUCIIEHHO PaBHBIN IIPOU3BEICHUIO MACCHI
TOYKH HA €€ CKOPOCTb

3. OnpeneneHHbI UHTErPajl OT 3JIEMEHTapHOMN paboThI
CHWJIBI 110 JAHHOMY IIEPEMELICHMUIO.

A. Konn4ecTBO IBHKEHHSI MATEPUAIILHOM TOUYKHU

b. Kunernueckast sHeprust MaTepruaibHONW TOUYKH

B. PabGoTa cuiiel Ha 3aJaHHOM EepEMENICHUN

YK-1

13.

CdopmynupoBatb TeopeMy 00 U3BMEHEHUHU KOJIMYECTBA
JIBMDKEHUSI MaTEPUATBHON TOUKU

YK-1

14.

Cuna uHepIMHM MaTepUaIbHON TOUKH @ sr0:
1. ®=—-ma

2. P=mg

3. @ =ma

4. P=m(a+g)

YK-1

15.

UYto Ha3bIBae€TCA MOIIHOCTHIO CUJIBI?

1: IlpousBoHast O BpEMEHH OT JIEMEHTApHOM paboThI;
2: CkasipHOE MPOU3BE/ICHIE BEKTOPA CHIIBI HA BEKTOP
CKOpOCTH;

3: BekTopHOe mpou3BeIcHHE BEKTOpa CHJIbI Ha Paguyc
BCKTOP TOYKH €€ IMTPHUIIOKCHUA

4: OnpeneneHHbIl HHTETpaa OT AJIEMEHTapHOI paboThI
CHJIBI 110 JTaHHOMY IIEPEMELICHUIO;

5. IlpousBoaHas 1O JaHHOMY NEPEMELICHUIO OT
AJIEMEHTapHON pabOTHI CUJIIBL.

YK-1
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16.

3ajaya: cucTeMa COCTOUT U3 TPEX TOUEK OJIMHAKOBOU
Macchl “M”. CKOPOCTH 3TUX TOYEK COOTBETCTBEHHO V1 ,

V, V y
2y 3. HallTh KHHETUYECKYIO SHEPTHIO CHCTEMBI.

1. T =m 'Vl 'V2 V3,
2. T = m(Vl +V2 +V3),
=Mv24v2 4V,
1 3

YK-1

17.

CdhopmynupoBaTh TeOpeMy 00 U3MEHEHUHU KOJINYECTBA
ABWIKCHUSA CUCTCMbI MAaTCPUAJIBHBIX TOYCK

YK-1

18.

CdopmynupoBath TeOpEeMy O TBUKEHUU LIEHTPA MacC
CUCTEMBI MaTePUATBHBIX TOUYCK

YK-1

19.

Teopema 00 U3MEHEHNN KUHETUYECKOTO MOMEHTA

MeXaHHYecKoi cuctems! K 0 (oTHOCHTENBHO TOUKH 0)
UMeeT BUJI:

Ki-Ko= 8,®
2 T1i-To=Ko

M:Zm (Fk(e))
3. dt

" dKo_ (¢)
. dt_ZA(Fk )

YK-1

20.

Ecmu TBECPAOC TCJIO BpalaCTCsA BOKPYT HCHO,Z[BI/I)KHOP’I
0CH, KOTOpaA sABJISICTCA €ro IJ1aBHOM HeHTpaﬂBHOﬁ OCBIO
HWHEPpLUHU, TO CUJIBI MHCPIUH IMTPHUBOJATCA:

1: x mape cui, MOMEHT KOTOPOM M®= —Jez €, Toe Joz -
MOMEHT UHEPLMH T€JIa OTHOCUTENIBHO OCU BPALECHUS.

2: K paBHOJEHCTBYIOIEH CHUJIE, IPUIIOKEHHON B LICHTpE
Mmacc tena C @ =—-ma.

3! K cuiie, paBHOH TJIABHOMY BEKTOPY CHJI HHEPIUH
D= —Ma_1 K nape CHIl, MOMEHT KOTOPOHU M®=J¢ .

4:x cune @ =-ma .
5. K paBHOJEHCTBYIONIEH cuie @ =—-m,a,

YK-1
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21.

[TpuHIMIT BO3MOXHBIX (BUPTYAIbHBIX) ITEpEMELICHUI
JUTSL CUCTEMbI MaT€pUAIbHBIX TOUEK UMEET BUJL:

1. F+R+® =0
YFE+Y R4 D, =
2. k=1 k=1 k=1

> F 8r=0
3.1

YK-1

22.

YUCIIO
creneHen
CBOOOIBI

Ywncao He3aBUCUMBIX KOOpAuHAT TOYECK MEXaHUYeCKOM
CUCTEMBI — 3TO ....

YK-1

23.

[Tpunnun lanamOepa-Jlarpanxa mist CHCTEMBbI
MAaTEpHAIbHBIX TOYEK UMEET BUJ:

1. F+R+®=0
DR+ R+ D@, =0
2. k=1 k=1 k=1
> F.-8r=0
3. k=t

. > (R +®,)-85,=0
=

5_T—TO=ZA

YK-1

24,

VYkaxurte, 4eMy paBHO YUCIIO 0000IIEHHBIX KOOPAUHAT
(uucno nepeMeHHbIX Jlarpanixka)?

1. Yucny csseit;

2. Yucny He3aBUCHUMBIX BapHallMii painyc-BEKTOPOB
TOYEK MEXaHUYECKON CUCTEMBI,

3. Unciny MaTepHallbHBIX TOUYEK, 00Pa3yIOmuX
MEXaHUYECKYIO CUCTEMY;

4. Yucny HE3aBUCUMBIX KOOPAMHAT TOUYEK
MEXAHUYECKOW CHCTEMBI.

YK-1

25.

CrniocoOsI onpesieneHus 0000IEHHON CHITBI

YK-1

26.

R

Ha 6anky neiicrByror ne cuiel F1=10 kH u F,=10 xH
Kak mokazaHo Ha pucyHke. Kakas u3z cun Ry, Ry wnn R3
OyzeT sSBISATHCS paBHOACHCTBYOMEH cmt Fyu F,?

% R

YK-1




27.

MarepuanbHasi TOYKa JABHXKETCS BJIOIb OCH X I10 3aKOHY
x=3t>+2t+1 (m). Onpenenuts CKOPOCTh TOYKHU (M/C) B
MOMEHT BpeMeHH |c.

YK-1

28.

8 M/c

Jluck katutcs 6e3 CKOJIBKEHUS 110 TOPU30HTAIBHOMN
IIOBEPXHOCTHU KaK I10Ka3aHO Ha pucyHke. CKOpocTb

To4ku A paBHa 4 m/c. YUemy paBHa CKOPOCTb TOUYKH B?
B

VK-1

29.

CdhopmynupoBath nepByro (IpAMYyI0) 3a1ady TUHAMHUKH
U QJITOPUTM €€ PEILCHUs

YK-1

30.

[Mpuanun [Janambepa-Jlarpanka (o01ee ypaBHEHUE
JUHAMUKH) JUISI CHCTEMbl MAaTepUAIbHBIX TOYEK UMEET
BU:

1. F+R+®=0

lek +ZR7k +ZCI_)k =0
= k=1 k=1

2. k=1

YK-1
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