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Ilepeyenb KOMIETEHUMH H YPOBHHM HMX C(HOPMHMPOBAHHOCTH M0 JAUCHUILIMHAM
(MoayJssim), npakTukam B npouecce ocsoenust OIIOII BO

B mnponecce ocBoeHusi 00pa3oBaTeNbHOM MpOrpaMMbl y OOy4YaroIIerocss B XOje

U3YYCHUS
kommereHms YK-1.

TUCIUTLIINHBI

«TGOpeTI/I‘-IeCKaSI MCXaHHKa»  JOJIDKHa C(l)OpMI/IpOBaTBCH

Kputepuu onpeneneHust chopMUpOBaHHOCTH KOMIIETEHITUHN HA Pa3IMYHBIX YPOBHSIX

ee hopMHUpOBaHUSA

I/IH,I[GKC KOMIICTCHI N

ConeprxaHne KOMIIETCHITUN

VK-1

Croco0OeH OCyIIeCTBISATh TIOMCK, KPUTHYECKHI aHamu3
uHpopManuy, TNPUMEHATh  CHUCTEMHBIM  TMOAXOA  JJIA
MMOCTaBJECHHBIX 3a1a4.

o O1nieHOYHBbIE CpEeICTBA
Kox u Haumenosanue Bunp! 3anstuit
JUISl OLIEHKU YPOBHS
WHJIUKATOpa JOCTUKEHUS U1l POPMHUPOBAHUS
c(hOpPMUPOBAHHOCTH
KOMIIETEHIINU KOMIIETEHIIN U
KOMIIETEHIINHU
N]1-6yk-1 Crocoben JICKIIHH, Y CTHBIN ONpOC, pellieHre 3a1ad,
HUCIIOJIL30BaTh METOAEI ¥ MOJIEIN MPAKTUYECKUE 3AHATHUS, BOIIPOCHI JJIsSI IPOBEACHUS
KJIACCUYECKOH MEXaHUKH B caMOCTOsATENIbHAs padoTa 3a4yeTa, TECTOBBIC 3aJIaHUs
paMKax CHCTEMHOr0 MOJAXO0Ja
JUISL  PEIICHUS  MOCTAaBJICHHBIX
3a/ad.

YPpOBHU OCBOCHUSI KOMIIETEHIIUU

YpoBeHb OCBOEHHUS
KOMIIETEHIINHN

Kpurepun onienuBanus

[TpoaBUHYTHIH (OTAMYHO)

3HaeT.: TEOPETHYECKYI0 MEXaHMKYy B 4YacTH TaKUX pa3JesioB,
CTaTHKAa, KNHEMATHKa, TUHAMUKA, AaHAJIMTUYECKAsl MEXaHUKaA.
YMeeT: caMOCTOATENBHO MPOBOJAUTH NMPOCTEHUIINNA aHAINA3 U3Yy4aeMOro
nporecca (SBI€HHSA) C LEIbI0 MOHATh €ro (pu3nueckyr MNpupoay, Ha
BBICOKOM YPOBHC KOPPCEKTHO CTAaBUTH 3adady HCCICAOBAHUA U CTPOUTH
MOJIeJIM HM3y4yaeMoro B ATOH 3ajade mpolecca (sSBICHUS), BBIOMPATh
palirOHAJIBHBIE METOABLI PCHICHHA ITOCTABJIICHHBIX 3ada4 W BBIHOCHUTDH
[IPaKTUYECKHE PEKOMEHJALNU 10 PE3YJIbTaTaM MX PEUICHUs, HaXOJUTh
ONTUMAJIBHBIC PCHICHUA MNMPUKIAAHOTO XapaKTEpa B 3aJadax I10 cBOEH
CIELNAIbHOCTH.

BnaﬂeeT: Ha BBICOKOM YPOBHE OCHOBHBLIMHU aJITOPUTMaMHU MMOCTPOCHUA U
HCCJIEOBAHNUSI MEXAHHUKO-MATEMAaTUUYECKUX MOJEIIEH, OMMCBHIBAIOLINX
IIOBECACHHUC MCXAaHHUUYCCKHUX CHCTEM, HaBbIKaMH HCCICIOBaHUA MOHGHGI\/’I
C YYETOM MX MEPAPXUUYECKOM CTPYKTYpbl M OLIEHKH IPEIEIIOB
MPUMCHUMOCTH MOJTYYCHHBIX PE3YJIbTATOB.

KakK

[ToBbIIeHHBIH (XOPOILIO)

3HaeT. B JOCTAaTOYHOW CTENEHU TEOPETUYECKYI0 MEXaHHUKY B 4acTu
TaKUX pa3/iejoB, KaKk CTaTUKa, KUHEMAaTHKa, JUHAMUKA, aHAJTUTHYeCKas
MEXaHHUKa.

YMeeT: B 11€JI0M YCHEIIHO MPOBOAUTH MPOCTEUIINN aHAIU3 U3y4aeMOro
nporecca (SBICHUS) C LETbI0 MOHATh €ro (pu3nueckyro MNpupoay, Ha
JIOCTaTOYHOM YpPOBHE KOPPEKTHO CTaBUTh 3a/ladyy HUCCIEJAOBAHUS H

2

U CHUHTE3
pelieHus




CTPOUTh MOJICJIM HW3y4yaeMoro B O3TOW 3ajade Tmporecca (SIBICHUS),
BBI6I/IpaTB palMOHAJIBHBIC MCETOABbI PCIICHUSA IMOCTABJICHHBIX 3aJda4d U
BBIHOCUTH MPAKTUYECKUE PEKOMEHIAINY IO PE3yIbTaTaM UX PEIICHHS.
Brnaneet: Ha XopouieM ypoBHE OCHOBHBIMH aJITOPUTMAMU MTOCTPOSHUS U
UCCIICJIOBAHUS MEXaHUKO-MAaTEMaTHUYECKUX MOJIEIeH, OIMMCHIBAIONINX
IIOBCACHUC MCXAaHUYCCKHUX CHCTCM, HaBbIKaMH HCCICAOBAHUA MOILGJIGI\/JI
C YYETOM HX HWEPAPXHUYECKOH CTPYKTYpHl M OICHKH IPEIEIOB
MNPUMCHUMOCTH ITOJTYYCHHBIX PC3YyJILTATOB.

3HaeT: YaCTUYHO TEOPETHUYECKYI0 MEXAaHUKY B YaCTH TaKUX DPa3JIelioB,
KaK CTaTUKa, KHHEMATHKa, JUHAMUKA, aHATUTHYEeCKasi MEXaHUKa.

YMeeT: Ha MUHUMAJIbHO MPHEMIIEMOM YPOBHE MPOBOJUTH MPOCTECUIITHIA
aHallu3 UW3y4yaeMoro mpoiiecca (SBJICHHUS) C LEIbI0 TMOHATH €ro

[Toporossiii (6a30BbIi) bu3nUeckyl0 MpUpOaY, HE BIOJHE KOPPEKTHO CTaBUTh 3ajady
(YZIOBJIETBOPUTEIHHO) HCCIIEAOBAHUS U CTPOUTHh MOJEIN M3y4aeMOro B 3TOM 3ajade mporecca
(sBIICHMS).

Biageer: Ha  MHHMMaJIbHO IPUEMIEMOM  YPOBHE  OCHOBHBIMH
aJrOpUTMAMU ITOCTPOCHUSA U UCCIIEIOBAHUSA MEXaHUKO-MATEMAaTUYECKUX
MOJIEJIEN, OIMCHIBAIOIINX ITOBEACHNE MEXAaHUYECKUX CHCTEM.

2. MeToauyecKkue, OLECHOYHbIe MaTepHAJIbI W CPeACTBA, ONpeAessIoue
npouexypbl  OUEHUBAHUA  C(POPMMPOBAHHOCTH  KOMIETEHUHI  (3J1eMEHTOB
KoMIeTeHuuii) B npouecce ocsoenusi OITIOII BO

2.1 OueHo4YHbI€e CpeCTBA sl TEKYIIero K()HTpo.mI1
Bomnpocsl AJi51 ycTHOTO onpoca

Tema 1. Cratuka.
OCHOBHBIE ONIPEJICIICHUSI CTATUKH.
AKCHOMBI CTaTHKH.
MOMEHT CHJIBI OTHOCUTENIBHO TOUKH.
MOMEHT CHJIBI OTHOCUTEIIBHO OCH.
PaBHOz€elCTBYOIIAS CXOIAIIEHCS CUCTEMBI CUIIL.
[Tapa cun. MoMeHT napsel cuil.
['maBHbIN BEKTOp. [ TaBHBIT MOMEHT.
OcHoOBHasi TeopemMa CTaTUKH.
. YCJIOBUS PaBHOBECHS TNIOCKOM U IMTPOCTPAHCTBEHHOM CUCTEM CHIL.
10 Paznuunbie hopmbl yCI0BUN PaBHOBECHS IJIOCKOW CUCTEMBI CHII.
Tema 2 Kunemartuka.
1. CriocoOwl 31aHus IBHXKEHUS TOUKHU.
2. CKOpOCTh U YCKOPEHHE TOYKU, UX BBIYUCIICHUE MPU BEKTOPHOM CIIOCOOE 3aJIaHUs
JBUKEHUS.
3. CKOpOCTh M YCKOpPEHHUE TOUKH, UX BBIPAKECHHUE B JEKAPTOBBIX KOOPAUHATAX.

©CoNoORWOWNE
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4. CKOpOoCTh W YCKOpEHHWE TOYKH, WX BBIUHUCIECHHWE TPHU ECTECTBEHHOM CITOCO0e
3a/1aHUsl IBUXKEHUS.
CrnoxxHoe ABMxKeHUE TOUKH. OnpeeneHus.
OTHOCHTENbHOE, IEPEHOCHOE, A0COTIOTHOE JIBHIKECHHUS.
TeopeMa 0 ClI0KEHUU CKOPOCTEN TIPU CII0KHOM JIBUKEHUU TOUKH.
TeopeMa 0 ClI0KEHUU YCKOPEHUN MTPU CII0KHOM JIBUYKEHUU TOYKH.
. IloctynarenbHoe IBUKEHHUE TBEPOTO TENa.
10 BpamarenbHoe ABMKEHHE TBEPJOTO Telia BOKPYT HEMOABMKHOU ocu. CKOpOCTH U
YCKOPEHUS TOUEK BPALIAOIIETOCs Tela.
11. [Inockoe JIBUKEHUE TBEPAOrOo Tejia. MrHOBEHHBI WEHTP CKOPOCTEH, €ro
HaxO0XJICHUE.
12.Teopema 0 MPOEKIUAX CKOPOCTEH JABYX TOUEK IIIOCKOU (DUTYPHI.
Tema 3 /IuHaMuka.
AKCHUOMBI TUHAMUKH.
Huddepenunansuble ypaBHEHUS JBUKEHUS CBOOOIHON MaTEepHAIbHON TOUKH.
JIBe OCHOBHBIE 3a7]a4¥l TUHAMUKH TOYKH.
Teopema 06 U3MEHEHUH MOMEHTA KOJIMYECTBA JIBHXKECHHUS.
[Tonsitue padothl cuibl. [IpuMepsl BeIuucIeHUS padoT.
[Mpuniun JlanamGepa 17151 TOUKH.
Knaccudukanus cui, nelcTBYIOIMMX HA CUCTEMY: CHUJIbI BHYTPEHHHUE M BHEIIIHUE.
CBOMCTBAa BHYTPEHHUX CHUII.
8. LleHTp Macc cHCTEeMBl MaTEPHATBHBIX TOUECK.
9. MoOMEHTHI HHEPIIMHA OTHOCHUTEIBHO ocH. Teopema llITeiinepa.
10.Teopema 006 W3MEHEHNY KOJIMYECTBA IBIKCHHS TOUKH U MEXaHUICCKON CUCTEMBI.
11.Teopema 0 IBM>KEHUH LIEHTPA MAacC CUCTEMBI.
12.Teopema 06 U3MEHEHUH KUHETUIECKOTO MOMEHTA CUCTEMBI.
13.Teopembl 00 W3MEHEHWHU KHUHETHYECKOW DHEPrUM MaATEPHAIBHOW TOYKU U
MEXaHUYECKOU CUCTEMBI.
14. Kunetnueckasi SHEpPrusi Tejla B IMOCTYMATEIbHOM, BpAIIATEILHOM W TUIOCKOM
JBHKCHUSIX.
15.3akoH coxpaHeHUs] MEXaHUYECKOW SHEPTHH TOYKU U CUCTEMBI.
16.ITpunmun JlanamOepa 715t CUCTEMBI MaTePUATTbHBIX TOYEK.
Tema 4 DeMeHTbI AHAJIMTHYECKON MEXAHUKH.
. Kimaccuduxanus cszei.
. UneanpHBIE CBS3H.
. Bo3amoxHbIE IEpeMenIeHus .
. DiieMeHTapHas padora.
. O0001ICHHBIE KOOPIUHATHI.
OO000I1IEHHBIE CUJIBI
. [IpyHIIMT BO3MOKHBIX TIEPEMENICHU.
. O6miee ypaBHEHHE TUHAMUKH.
. YCcnoBUsI paBHOBECHUSI CUCTEMBI.
10.YpaBuenus Jlarpanxa BTOpOro poja.

©®~No® o
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HpaKaneCKne 3alaHusA AJIA TCKYIIECIro KOHTPOJIA

Tema 1. CTtaTuka.

3amanme 1. Omnpegenmure wmomenT cwibel  F=100 H
oTHocuTeNnbHO TOouku A, ecanu AB=1 M, BC=4 M, CD=4 M, yron
a=60°.

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

onMpaercsd Ha BepTUKaIbHbIA cTep:keHb CD. Onpenemuts B KH F
Moxynb ycunus B crepkne CD, ecmu cuna F=3 kH, a nune AC=6 c
M u CE=2 m. E
D
3amganue 3. Onpenenure Bec rpy3a 1, HEOOXOIUMOIO JJIi TOTO YTOOBI
&

onHopoaHasi 6ainka AB Becom 340 H B mosioxkeHUM paBHOBecHs ObLia
TOPU30HTAJIbHA.

=

bes
3aganue 4. Omnpengenurte MOMEHT B 3aJ€lKe A, €CIu MOAYJIH

npuioxkeHHeix k Oanke AC cun F=50 H u F,=100 H, R
BC=24B=2 m.

1
2A B

0
R
O 93]

3aganue 5. Onpenenure MOAYJb PABHOAECHCTBYIOIIEH CUCTEMBI JIBYX PaBHBIX IO MOIYJIIO
cxonsmuxcs cun F1= F,=5 H, o6pa3yromux mMexay codoit yroi 45°.

3ananue 6. M3ornyTseIii ctepxerns ABC mpukperieH K mojry HoCpeACTBOM HETIOABIKHOTO
uuauHApudeckoro mapuupa A. [pyroit konen crepxkHs C CBOOOJHO ONMUpaeTcss Ha
[IAJIKYI0 IOBEPXHOCTh, 00pa3yollyto yroa a=45° ¢ ropuzoHTainbsio. OTpesku crepxHs AB
u BC umeror paBuyro qmny, a yron ABC=90°. Ha crepxxens neiictByer cuina F=10 H,
MIPUJIOKEHHAsI B TOUKE B M HampaBleHHas MO FOPU30HTANIM B CTOpPOHY Touku C. Haiitn
peakuo mapHupa 4.

Tema 2. Kunemaruka.

3aganue 1. 3akoH NOBUXEHHS TOYKH B JEKAPTOBOM MPAMOYIOJIBHOM CHUCTEME
KOOpPIMHAT 33J]aH YPABHECHUEM: X =—0,1t? —sin 0,25zt . Onpenenure KOOpAWHATY TOYKHU B
MOMEHT BpemeHu t = 4 C.

3aganue 2. 3aKOoH [BWXEHUS TOYKH B JEKAPTOBOM MPAMOYIOJIBHOM CHUCTEME
KOOPAHMHAT 3agaH ypaBHeHmsMu: X=0,2t°, y=2t° (x u y - B merpax). Onpenenute, B
KaKOW MOMEHT BPEMEHU YCKOPEHUE TOYKU PABHO 5 M/c?,

3aganue 3. Touka JIBWXKETCS IO OKPYKHOCTH, pamuyc kotopoir I = 50 M, co
CKOPOCTBIO, MOYJIb KOTOpO#l V = 2t. Onpeaennure MOAYJb MOJTHOTO YCKOPEHHSI B MOMEHT
BpemeHu t = 5 C.



3anmanue 4. Teno Bpamaercss BOKPYT HEMOJABIKHOM OCH COTJIACHO 3aKOHY (P = t*,
Onpenenure B M/C MOAYJIb CKOPOCTH TOYKHM Te€Ja, PACIHOJIOKEHHOM Ha pacCTOSHUU
r = 0,5 M oT ocu BpallleHHs B MOMEHT BpEMEHH, KOTJia yToJI MoBopoTa @ = 25 paj.

3amanue 5. HopwmanbHoe yckopeHHe TOYKM M IUCKa, BPAIIAIOLIETOCS BOKPYT
HETOBIDKHOI OCH paBHO 6,4 M/c’. OnpeenuTe yriIoByio CKOPOCTh () STOTO AHCKA, CCIH
ero paauyc I = 0,4 m.

3amanue 6. Bpamasich ¢ MOCTOSHHBIM YTJIOBBIM YCKOPEHHEM, JUCK PaJaHyCOM
R =6 cm gemaer 50 o6oporoB 3a 250 c mociie Hauanga JBUKEHHS U3 COCTOSHHUS TOKOS.
HaiiTi ckopocTh TOUKH, JeKalieil Ha ero 00o/ie, B 3TOT MOMEHT.

Tema 3. /luHaMHUKa.

3aganue 1. MarepuanbHas Touka mMaccol 1,4 Kr ABWKETCS NPSMOJHUHEHHO IO
3aKoHy x = 6t° + 6t + 3. OnpenenuTe MOLY/Ib PABHOACHCTBYIOIICH CHII, MPUIOKEHHBIX K
TOYKE.

3aganue 2. Teno ABUXKETCA BHHU3 MO IIAJKOM MIOCKOCTH, KOTOpas HAKJIOHEHA TMOJ
yrioM a=60° k ropu3oHTy. OIPENEIUTEe MOLY/Ib YCKOPEHHUS TEa.

3aganue 3. MarepuanbHas TOUKa Maccoll M=2Kr ABUKETCS B IUIOCKOCTH Oxy MOJ
neificTBHEM CuUIIbl, TpoeKuuu kotopoil Fy=2sin0,57¢ u Fy=5coszt. Onpenenure MoIynb
YCKOPEHHS TOYKH B MOMEHT BpeMeHu t =2 C.

Bamanne 4. TpakTop, ABHrasch C YCKOPEHHEM a=2 M/C’ MO TOPH3OHTATHHOMY
Y4acTKy IyTH, IIEpEMEIIAET HarpykeHHble caHn Maccor 600 kr. Ompeaenure MOIYyJb
CHJIBI TSITH Ha KPIOKe, eclii K03 GUIMeHT TpeHus ckoabkxkeHus caneit f = 0,05.

3amanme 5. Temo BpamaeTcss BOKpYT BepTukaibHOH ocu Oz moj aeiicTBHEM mapbl
cuin ¢ MomeHToM M=16t H-M. Onipeenuth MOMEHT HHEPIIMU Tella OTHOCUTENbHO ocu Oz,
€CJIM U3BECTHO, YTO B MOMEHT t{=3 ¢ yrjoBasi CKOpOCTh BparmieHus w=2 paa/c. Ilpu t=0
TEJI0 HAXOJIUJIOCh B MOKOE.

3amanne 6. Yetwipe Tpy3a maccoit m = 1 Kr KaxIblid,
COEMHEHBI rUOKOM HUTBHIO, nepeOpoIIeHHON yepes
HETIOJIBM)KHBIM HEBECOMBIM OJIOK, JBMIKYTCS COTJIACHO 3aKOHY
s=1,5t°. OnpegennTe KAHETHIECKYIO SHEPIHIO CHCTEMBI IPY30B B
MOMEHT BpeMmeHH t =2 C.

3ananue /. J{Ba OIMHAKOBBIX Ipy3a Maccoil | KI KaKIblil COEIMHEHBI MEXKIy cO00M
HUTBIO W JBIDKYTCS TIO TOPHU3OHTAIBHOW IUIOCKOCTH moj aeictBueM cuibl F=40 H.
Koadduiment tpenus ckoibxeHus Ten mo miockoctu f=0,1. Onpenenuth HaTsOKEHUE
HUTH.

3amanue 8. MarepuanbHas Touka M maccoit M=1 kr mogHUMAeTCs] BEPTUKAIBHO
OMPENEIUTh CKOPOCTh V MOJbEMa B MOMEHT BPEMEHHU, KOTJa KUHETUYECKUU MOTEHLIHAI
TOYKH PAaBEH HYJIO M OHA HAXOIUTCs Ha BbicoTe h=6 M, ecmu mpu h=0 nmoreHnmanbHas
sneprus 11,=0.



Tema 4. DiieMeHTbI aHATUTHYECKOH MEXAHUKH.
3aganue 1. Onpenenure MoMeHT M mapbl cuil, KOTOpBIH
HEO0OXO0IMMO TIPUJIOKUTH K Oapabany 2 paauyca r=20 cm
JUIs paBHOMEpHOTO nojabeMa rpy3a 1 Becom 200 H.

3ananue 2. I'py3sl 1 1 2, Macchl KOTOPBIX M,=2M;, TPUKPEIUICHBI K
Tpocy, mnepeOpoieHHOMY dYepe3 Onok panuyca I. IlpeneOperas
Maccoil 06J10Ka, ONpeeIUTe YCKOPEHUE TPY30B.

3ananue 3. KuneTndeckuil MOTEHIIMAN CHCTEMbI, BBIPRXXCHHBIA uepe3 ee 00O0OIIEHHYIO
. .2
KOOPJIHUHATY Y M 0000IIEHHYI0 CKOPOCTh Y, paBeH L =Yy +2Yy. Onpeaenure yCKOpeHHE

3amanne 4. KuHeTHMUeCKMII NOTEHIMAI MEXaHWYECKOM CHCTEMBl ONPEIEISIETCS
BeIpaKeHHEeM L =14¢° +2¢p, TAC ¢ — 0000IIeHHAas KOOpJWHATA, paa. Berauciute

0000IIIEeHHYIO0 CKOPOCTh @ Yepe3 2 ¢ Mocie Hadaia ABrkeHws, eciu npu t=0 ¢ = 2 pan/c .
3amanue 5. MexaHuueckass cHUCTeMa TIPEACTABICHA CXEMOU s /1

Ha pucyHke. Maccel Ten M;=m,=6 kr. Onpenenure yCKOpeHue Tela 7
1, ecu KO3 ULIUEHT TPEHUS CKOJIBKEHUS MEXKYy TOPU3OHTAIILHON ~— ## 777773 2
MOBEPXHOCTHIO U TesioM 1 pasen f = 0,2. ﬂ |

3aganus 11 BHINOJHEHHA KOHTPOJIbHBIX PadoT
Konmponvnas paboma npedycmompena 0ns 3aounou gopmul 0b6yuenus 6 3
cemecmpe.

Tema 1. CTATUKA

Kectkas pama, pacnoyioKeHHasi B BEpTUKAIBHOM IUIOCKOCTH, 3aKPEIUIEHA B TOUKE A
IAPHUPHO, a B TOYKE B mpuKpernseHa niam K HEBECOMOMY CTEPXKHIO C IIAPHUPAMH Ha
KOHIIaX, WM K IIAPHUPHON ONOpPE HA KaTKax.

B Touke C Kk pame npuBsizaH TpOC, EPEKUHYTHIN yepe3 OJOK U HECYIIU Ha KOHIIE
rpy3 Becom P. Ha pamy geiictByer mapa cuin ¢ MOMeHTOM M u nBe cuiibl, 3HA4YCHUS,
HaIpaBJIEHUS U TOYKH MPUIIOKEHUS KOTOPBIX YKa3aHbl B TaOJIHULIE.

OnpenenuTs peakuuu CBI3e B Toukax A, B, BbI3bIBaeMble ACHCTBYIOIIMMU
Harpy3Kamu.

[Ippumeuanne: pacyeTHass CXeMa M YMCIOBBIE JAaHHBIE ONPEACIIIOTCS 110
VHJABUIYAJIbHBIM BapUAHTAM.



Tema 2. KUHEMATUKA
[nockuii MExaHu3M COCTOUT U3 cTepkHel 1, 2, 3, 4 u non3yHa B wiu E wim u3 crepxxHen
1,2, 3 n non3yHoB B u E, coeIMHEHHBIX IPYT C APYTOM U C HEMOJABHKHBIMHU oniopamMu O,
O, mapuupamu; Touka D Haxonutcst B cepenune crepxkusa AB. JImuHbl cTepkHEll paBHbBI

cooTBETCTBEHHO ly, |y, I3, |4. [Tonoxkenne Mexanusma onpenensercs yrioamu By, 0.
[IprMeuanue: pacueTHas CXEMa, YKMCIIOBBIE JAHHBIE, 4 TAKXKE UCKOMBIE BEIMYHHEI
ONPEIEIAIOTCS TI0 HHIMBUIYaI5HBIM BAPHAHTAM.

Tema 3. IUHAMUKA

MexaHn4eckasi cucTeMa COCTOMT W3 TpPy30B | W 2, CTyNeHYaToro IIKHWBa 3 C
paanycamu cTyneHen Rs, 3 ¥ pagimycoM HHEPIIMU OTHOCHTEIHLHO OCH BpAIllEHUS p3, OJIOKa
4 pamuyca R; m karka (WIM TMOJBMXKHOTO OJIOKa) 5 — TeNO 5 CUMUTATh CIUIOUIHBIM
OJTHOPOJHBIM IHWJIMHIPOM, a Maccy Ooka 4 — paBHOMEPHO pacHpeeICHHON Mo 000.y.
KoaddummenT tperns rpy3oB o miockocts f. Tema cucteMbl coennHEHBI APYT C IPYrOM
HUTSIMH, TIEPEKUHYTBIMU uYepe3 OJIOKM W HAMOTAaHHBIMH Ha MIKUB 3 (WIM HAa IIKUB U
KaTOK); YYaCTKH HUTEH MapauieIbHbl COOTBETCTBYIOMUM IIOCKOCTAM. K ogHOMY M3 Ten
NpUKpETUICHA MPYXUHA ¢ KodpduIrenTom xectkoctu c¢. [lox neiicrBuem cunbl F = f(S),
3aBHCSIIEH OT MEPEMENICHUS S TOUKU €€ MPHIOKEHUS, CUCTEMA TPUXOIUT B JBUKCHHUE U3
COCTOSTHHSI TIOKOST; epopmanust Mpy>KUHBI B MOMEHT Hauajia JABWKEHUS paBHa HyIo. [Ipu
JBIKEHUH HA IIKUB 3 NEHCTBYET MOCTOSHHBI MOMEHT M CHII CONIPOTHUBICHUS (OT TPEHHUS
B noqmunHukax). Onpenenuts 3HaYeHWE MCKOMOW BEIMYMHBI B TOT MOMEHT BPEMEHH,
KOT/Ia TIepEMEIICHNE S CTAHET PAaBHBIM S;.

[Ipumeuanue: pacueTHasi cXema, YHCIOBBIE JaHHBIC, & TAKXKE HMCKOMBIC BEIMYHUHBI
OTIPEIENISIOTCS 110 UHAWBUYaTbHBIM BapHAHTaM.

Tema 4. DJIEMEHTBI AHAJIMTUYECKON MEXAHUKH

MexaHnueckass cucTeMa COCTOMT U3 OAHOPOIHBIX CTYNEHYAThIX IIKUBOB | m 2,
OOMOTaHHBIX HUTSAMHU, TPY30B 3-6, MPUKPEIJIEHHBIX K TUM HUTSIM, U HEBECOMOTO OJIOKA.
CucremMa IBUXKETCS B BEPTUKAIBHOM INIOCKOCTH MOJ IEVCTBUEM CUJI TSYKECTH M MTAPhl CUJ
C MOMEHTOM M, IPWJIOKEHHOW K OJJTHOMY W3 IIKUBOB. Pamnycel cTyneHen mkusa | paBHBI:
Ry, 1, a mkuBa 2 — Ry, Iy; UX paguychl HHEPUUMU OTHOCHTENILHO OCE BpalleHUs] PaBHBI
COOTBETCTBEHHO p; U p,. llpeHeOperas TpeHueM, ONpPENENUTh YCKOPEHHE TIpy3a,
UMEIOLIETo 00BN BEC.

IIprmedanue: pacueTHas CXxeMa, YUCJIOBBIE JAHHBIC, & TAKKE MCKOMBIC BEIUYUHBI
ONPENEIIAOTCA 110 MHIAUBUAYAJIBHBIM BAPUAHTAM.

2.2 OuleHOYHBIE CPeCTBA AJIs1 IPOMEKYTOYHOT O KOHTpOJIST"

Bonpocsl k 3auery

1. AKCHOMBI CTaTUKH

2. Ilpocrteiiime TeopeMbl CTATUKH (O MEPEHOCE BAOJIb JUHUU ACUCTBUS, O TPEX CUJIAX).

3. Cucrema cxonsmuxcs cui (MMpUBEACHUE K PABHOJICUCTBYIOIIEH, YCIOBUSI PAaBHOBECHS ).



4. MowmeHT cuibl (asireOpandeckuii MOMEHT, BEKTOPHBI MOMEHT, MOMEHT OTHOCHTEIILHO
OCH, BBIYMCIICHHUE B JIEKAPTOBOM CUCTEME).

5. Teopus nap cun (Teopembl 00 SKBUBAJIEHTHOCTH JIBYX Tap B OJHOM IJIOCKOCTH, O
NEePEeHOCE B MapaLIeNbHYIO MIIOCKOCTh, 0 CYMME MOMEHTOB CUJI TIapbl, O CJIOKEHUH Tap
CHJI; YCJIOBHS paBHOBECHS TIap CUJI).

6. [IpuBenenue cucTeMbl CHII K MPOCTEIIel cucteMe (IpUBEACHUE CUIIBI K 3aITaHHOMY
HEHTPY, IPUBEACHUE MPOU3BOJIBLHON CUCTEMBI K CHJIE U TIApE CHJT; TJIABHBIM BEKTOP U
TJIaBHBI MOMEHT).

7. YcioBus paBHOBECHS CUCTEMBI CHIT (BEKTOPHAS U aHAIUTHYECKas: (POPMBI, pa3IMuHbIC
(dbopMBbI yCIIOBUI paBHOBECHS TIIIOCKON CHCTEMBI CHIT).

8. CkopocCTb U yCKOpPEHHE TOUKH, UX BBIPAXKECHUE B ACKAPTOBBIX KOOPAUHATAX.
KacarenbHast 1 HOpMaabHasi COCTaBIISIIOIINE YCKOPEHUSI.

9. Teopema 0 mPOEKIUAX CKOPOCTEH TOUEK TBEPAOIO TEa.

10.[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHUS TBEPIOTO Tesna. CKOPOCTH U YCKOPEHUs
TOUEK Bpalarouierocs tena. @opmyna Jinepa.

11.1lnockoe nBUXKEHUE TBEPAOTro Teiaa. MIrHOBEHHBIM LIEHTP CKOPOCTEH, €r0 HaXOXKIACHHUE.
OmnpeneneHue CKOPOCTEH TOUEK TNIOCKON (DUTYPHI.

12.CnoxHoe nBUKEHHE TOUKH (aOCOMIOTHAS U OTHOCUTENbHAS IPOU3BO/IHAS, CIIOKEHUE
CKOPOCTEH, CII0KEHHE YCKOPEHHI).

13. AKCHOMBI TUHAMUKH.

14. lnddepenumanbable ypaBHEHUS JBUKEHUS MaTePUATbHONU TOUKHU.

15.]IBe oCHOBHEIC 3319l JUHAMHUKH TOYKH.

16.1{eHTp Macc CUCTEMBL.

17.MomeHT uHepIu oTHOCUTENbHO ocu. Teopema IllTeitnepa.

18.IIpocTeiimme cBOCTBa BHYTPEHHUX CHUJI CHCTEMBI.

19.KonnyecTBO IBMKEHHS CUCTEMBI, €r0 BhIUMCIeHHE. Teopema 06 n3MeHeHU!
KOJIMYECTBA JIBUYKEHUS! CUCTEMBI.

20.3aK0HBI COXpaHEHHS KOJIMYECTBA JIBUYKEHUS.

21.Teopema 0 ABUKEHUU IIEHTPA MAaCC CUCTEMBI.

22 KuHeTn4eckuil MOMEHT CUCTEMBI, BBIYMCIEHUE €0 MPOEKIMN Ha OCh BPaILICHUS
TBepaoro Tena. Teopembl 00 U3MEHEHUN KHHETHYECKOTO MOMEHTA TOYKU U CUCTEMBI.

23.3aKOHBI COXPAHEHUS] KHHETUYECKUX MOMEHTOB.

24. TluddepennnanbHoe ypaBHEHHUE BpaIlEHUSI TBEPAOTO TeJia BOKPYT HEMOABUKHOM OCH.

25.2OnemeHTapHas 1 moiHas pabota cuisl. MomHocTh. [IpuMeps! BeraucaeHus paboThlI.

26.Kunetndeckasi HEpTUs Teja B MOCTYIATEIBHOM, BPAIATEIbHOM H IIJIOCKOM
JIBIKEHUSX.

27.Teopembl 00 U3BMEHEHUU KHHETHYECKON YHEPTHH TOUKH U CUCTEMBI.

28.IToTeHnnanbHOE CUIIOBOE T0JIE, TOTCHIIMATBHASI SHEPTHUS U IPUMEPHI €€ BBIYUCIICHUSI.

29.3aK0H COXpaHEHHS MEXaHNUECKON YHEPTUU TOUKH U CUCTEMBI.

30.ITpunnun Janambepa ajis cucTeMbl MAaTEPUATBHBIX TOYEK.

31.Cupl HHEPIIMHM TBEPIOTO TEIa B YACTHBIX CIydYasX €ro JBUKEHUS.

32.Knaccudukanms cBszeil.

33.Bo3MoskHbBIE TTEpeMEIICHUS.

34.OnemenTapHas padborta. MneanpHbie CBSI3U.

35.IIpuHITUIT BO3MOXKHBIX ITEPEMEIICHUIA.



36.006006m1ennbIe KOOpAUHATHI. OO0OIIIEHHBIE CHITHI.
37.YcnoBusi paBHOBECHS CUCTEMBI.

38.00m1ee ypaBHEHHE JUHAMHUKU

39.VYpaBHenus Jlarpanxka

IIpakTnyeckue 3agaHus AJs 3a4eTa
3ananue 1. B ogHON MIOCKOCTH PacnoIOKEHbI TPHU Mapel cuil. ONpeaeanTb MOMEHT Naphbl
cul Mj, TpH KOTOPOM 3Ta CHUCTEMa HAaXOJIUTCS B PAaBHOBECHUHU, €CIU MOMEHTHI

M; =500 Hm, M, = 300Hm.
o5 Or "

3amanue 2. OmnpenenuTb MOMEHT Cuibl F, TpUIoXXKeHHOM K TOYKe A TpEeyroiabHOMN
IUIACTHHBI, OTHOCHTEIBLHO ToukH B, ecn F=8xH, a=2m, a=30°.

B

C

3amanue 3. OmpenenuTh MOMEHT CUIBbl F, MPUIOKEHHOW K TOYKE A TpeyroiabHON
IUIACTHHBI, OTHOCUTENBHO Toukn C, ecimm F=7xH, a=8m, 0a=30°.

C

A
3amganne 4. Onpenenutb MOMEHT cuibl F, mpunoxeHHoil k Touke C TpeyronbHOU
IUTIACTHHBI, OTHOCUTENBHO ToUkH B, eciim F=3kxH, a=6m, 0=30°.

/N

Ay E__\N¢

3amganne 5. OmnpeneiauTs MOMEHT cuibl F, mpunoxeHHoil k Touke C TpeyronbHOU
IUTIACTHHBI, OTHOCUTENBHO TOUKH A, ecin F=5kH, a=4Mm, 0=30°.

10



bl

A C

3amanue 6. Omnpenenutb MOMEHT cuibl F, mpunoxeHHoWl k Touke B TpeyronbHOU

IJIACTUHBI, OTHOCUTENLHO ToukH C, ecimu F=4kxH, a=10m, 0=30°.
B

C

3amganne /. OnpeneianuTb MOMEHT cuibl F, mpunoxeHHOl kK Touke B TpeyronbHOU

IUTACTUHBI, OTHOCUTEILHO TOUKH A, ecau F=2kxH, a=8m, a=30°.
B

bl

A a e C

3amanue 8. OmpenenuTh MOMEHT CWJbl F, MPWIOKEHHON K BepuiMHe A KBaJIpaTHON
IJIACTUHEI, OTHOCUTENIBbHO Touku B, ecau F=50H, AC=0,2m.

A — A
F

B C
3aganne 9. OnpenenuTs MOMEHT Cuiibl F, mpuiokeHHOM K BeplnHe B kBagpaTHOU

IJIACTUHEI, OTHOCUTENIBHO Touku A, ecinu F=80H, AC=0,4m.
A
D

S= —mcos(ntj
3amganue 10. Touka nBUXKETCS TO Ayre OKpyxXHOCTH R=4 M mo 3akony T 4
) M
Haittn HOpManibHOE yCKOpEeHUE an {2} TOYKU B MOMEHT BpeMeHU t=2C.
C

11



3amanue 11. Touka IBWKETCA MO Jyre OKPY:KHOCTH 1o 3akony S=33-10t. Haiiru

M
KacaTeJIbHOE YCKOPEHUE aT [2} TOYKH B MOMEHT BpeMeHH t=2C.
C

(7
3aganue 12. 3akoH IBMXKEHUSI TOUKU 3a7laH YPaBHEHUSIMU X—4—”Sln(6tj

y—E cos(”tj
6

V4

M

Haiitu Moayss ckopocTu V[ }TO“IKI/I JUIs MOMEHTa BpeMeHH t=3C.

c

3amanue 13. 3aK0H IBMXEHHS TOUKH 33/1aH ypaBHeHHAMH | X=2t
y=2t3
Haiitu kxBagpat MoOayJist CKOPOCTH V2 TOYKH I MOMEHTa BpeMeHu t=1c.
3ananue 14. Touka OBUXKETCA MO OKPYKHOCTH R=9M co ckopocThio v=6t. Onpenenursb
KBaJpaT MOAYJS ITOJHOTO YCKOPEHUS TOYKHA B MOMEHT BpeMeHHu t=lc.
3aganue 15. 3ajaH 3aKOH U3MEHEHUS YTJIOBOW CKOPOCTH KoJjieca a)(t):4(7t—t2)- Havitu

1
YTJIOBOE YCKOPEHUE gL—z} B MOMEHT BpemeHu t=2C.

3amanme 16. 3amaH 3akoH BpamieHUs Koieca @lt)=8t—3t2.Haifitm yrioByro CKOpPOCTH
4 yriioBy p

C()F} B MOMEHT BpeMeHH 1=2C.
C

3ananue 17. Koneco paguyca R=8 M katutcst 6€3 CKOJMBKEHUS 10 HETMOIBUKHOMN TIPSIMOIA.
CxopocTh 1LIeHTpa v, =7 " OnpenenuTs CKOPOCTh TOYKM P o0oxa koneca B JaHHBIN

c
MOMCHT BPpCMCHHU.

AR LT TS
3amanne 18. Koneco pagnyca R=9 M kaTuTcst 6€3 CKOJIBKEHUSI TI0 HETIOIBHYKHOM TIPSIMOIA.
CxopocTb LeHTpa v, —5.2 . OnpenenuTs ckopocTh TodkH L 06oxa koneca B JaHHBIH
C

MOMCHT BpCMCHHU.

.
_ M i_Jy}L

S A A s A e
LA SAA A LA T AT
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3amanne 19. Koneco paguyca R=6 M kaTuTcsi 6€3 CKOJIbKEHUS TI0 HETIOIBUKHOM TIPSIMOIA.
CkopocTh 1IeHTpa v,=10 s yron PNK pasen 30°. Onpegenutb ckopocTh Touku K
C

000/1a Kosieca B JaHHBII MOMEHT BPEMEHH.

/ b / ¥ H ,/ 7
3amanne 20. Koneco pagnyca R=3 M kaTuTCsi 6€3 CKOJIBKECHHUSI TI0 HETIOIBUYKHOM TIPSIMOIA.
CkopocTh 1eHTpa U, =3 ¥ .Omnpenenuts ckopocth Toukn N 0001a Kojeca B JaHHBIN
C

MOMCHT BPpCMCHHU.

AP T A, S,
3amanue 21. JIBa Kojieca HaXOATCS BO BHYTPEHHEM 3alleruieHuu. HaliTu BpaiatenbHyro
ckopocTh V Touku K, ecnmm u3BectHo, uto Vi =2 M/c, 1 =1 M, I, =4 m.

M Vm

3amanue 22. MatepualibHas TOYKa JIBIJKETCS IO KPUBOJMHEHMHOW TPACKTOPUU TIOJ
JIEUCTBUEM CHJIBI, IPOECKIIMA KOTOPOW HA KacaTeIbHYI0 F =8t2H U HOpMaJlb F =6t2H
T n

OnpenenuTh MacCcy TOYKH [KT], €CJTi B MOMEHT BpeMeHH 1=2 C e€ yCKopeHue g — 10-%.
C

3ananue 23. MarepuanbHas TOYKa Maccod M=2 KI ABUKETCS IO 3aKOHY X=33-12+t,
Onpenenuts MOaynb cuiibl [H], meiicTByronield Ha TOUKY B HapaBJICHUU €€ IBUYKCHUS B
MOMEHT BpemeHHn t=2 C.

3amanne 24. MarepuaibHasi TOUka MAcCOM M=3 KI ABMKETCS IO TIPSIMOU TIOJT IEHCTBUEM
nocrossHHOM cwinbl  F=12 H. B HauanbHbli MOMEHT TOYKAa HAXOJUTCS B IOKOE.
Onpenenuts NyTh [M], MPOWIEHHBIA TOYKOM 3a Bpemsi t=4 C.

3ananue 25. ['Bo31p BOMBaETCs B CTeHY, OKa3biBaomlyto conpotusienne R=600 H. Ilpu
Ka)XJIOM yJape MOJIOTKA TBO3/b yriyOssiercss B creHy Ha jamuny 1=0,15 cm. Onpenenutsb

Maccy MOJIOTKA, €CJIM IPU yJ1ape O HUISNKY I'BO3/sI OH UMEET CKOPOCTh p=1".
C

13



3amanue 26. MarepuanbHas TOYka Maccoili M=1 Kr ABWXKETCS NPSAMOJIMHEHHO B
wiockoctt XOY  mox nedCTBUEM  CHIIBI F=6x° H, cocraBmsromein yron 60° c
HanpasieHuem (OX) naBuwxeHuss Touku. OnpenenuTs paboTy H3TOW CHIBI  MpU
NepEeMEeIICHIH TOYKH W3 MOJIOXKEHHS ¢ KOOpANHATONH X=0 B IMOJOKEHUE C KOOPAMHATOM
X=2.

3amanue 27. MaTtepuanbHas TOYKa MACCOM M=3 KT JABMIKETCS IO TPSIMOUN O] JeHCTBHEM

MOCTOSHHOM cumbr . CKopoCTh TOYKHU 32 BpeMsI OT t,=lc not,=6c H3MEHHIACh OT

v, = 21% 00 v, :71% .Haiitn MmonyJib Cribl F.

3ananue 28. MarepuanpHas Touka Maccoit m=0,5 kr Oporena ¢ moBepxHocTH 3eMau M ¢

HA4aJbHOM CKOPOCTBIO ,, _10X M B HEKOTOPOM IOJIOXEHHUU M1 UMEET CKOPOCTh v, =6"
0 c c

Onpenenuts pabOTy CHIIBI TSKECTH IPH MEPEMEIIEHUHW TOYKH U3 TOJOXKEeHHUs M, B
oJjioxxeHue M;.
3amanue 29. OnpenenuTh BEPTHKAIBHYIO COCTABJISIONIYIO PEaKIMH IIapHUpa A, ecliu
F = 8 kH. Becom KOHCTpYKIIMM ¥ TPEHHEM B IIApHUPaX MPEeHEOpEUb.

F

| L]
2M 1 131
41

£
—

Ing

3ananue 30. Onpenenutb MOAYNb CUJIbI F, ypaBHOBENIMBAIONIECH Mapy CUI ¢ MOMEHTOM

M, eciu AB = 3 M. Becom KOHCTpYKITUM ¥ TPEHHEM B IIapHUpPaX MPEeHEOpeyb.
M

e f P

F

e

OueHuBanue pe3ysiabTaToB OOydeHHss B (opme YpoBHA C(HOPMUPOBAHHOCTU
AJIEMEHTOB KOMIIETEHIIMII MPOBOAMTCS IIyTEM KOHTPOJS BO BpPEMs NPOMEKYTOUHOU
aTTecTanuu B GopMe 3a4era:

a) OIEHKA «3a4TE€HO» — KOMMETeHIMsA(M) Wiu ee 4YacTb(u) cPOpMUpPOBAHBI Ha
0a30BOM YpOBHE;

14



0) OIleHKA «HE 3a4TEHOY — KOMIETEHITUS(M) WK €€ 9acTh(1) He CHOPMHUPOBAHEI.

Kpurtepuu, Ha OCHOBE KOTOPBIX BBICTABIISIIOTCS OLICHKU MPHU MPOBEJICHUN TEKYILETO
KOHTPOJISL U IPOMEKYTOYHOM aTTecTaluu MpuBeeHbl B Ta0m. 1.

Onenkn «He 3auTeHo» CTaBATCS TakkKe B CIydasX, €CiIM OOydaloluiics He
OPUCTYIad K BBINOJHEHUIO 33JlaHdsd, a TakkKe TMpu OOHAPYKEHUU CIEAYIOIIHNX
HAPYILICHUM:

— CIIUCBHIBaHUE;

— IUIaruar;

— ¢anbcudukaiys TaHHBIX U PE3yJIbTaTOB padOTHI.

Tabnuna 1 — Kpurepun BhICTaBIeHUS OIICHOK MTPH MPOBEACHUN TEKYIIET0 KOHTPOJIS
Y IPOMEXYTOYHOU aTTECTAllUU

[IIxana oneHku OrneHka Kputepuii BbicTaBiIeHUS OLIEHKU

JIByx06asnpHas mKana | 3a4TeHO OOyuvaromuiicss OTBETWJI HAa  TEOPETUYECKUE
Bonpockl. [loka3zan 3HaHMA B pamMKax ydeOHOro
Marepuana. BBITOIHWI NPaKTUYECKHE 3aaHHUs.
Ilokazan  ylOBJIETBOPUTEIBHBIE  yYMEHHA U
BJIQ/ICHUS HABBIKAMU IPUMEHEHHUS IOJIy4YEHHBIX
3HAHUW U YMEHUH IIPU PELICHHH 33134 B paMKax
yueOHOro Marepuasia

He 3aureno OOyuarommecss npu OTBETE HAa TEOPETHUYECKHE
BOIPOCHl U TMPH BBINOJIHEHUU MPAKTHYECKUX
3aJJaHuil  MPOJEMOHCTPUPOBAI  HEAOCTATOYHBIN
YPOBEHb 3HAHUN M YMEHUW IIPU PELICHUU 3a7a4 B
paMmkax ydeOHoro Mmatepuana. Ilpu orBerax Ha
JIOTIOJTHUTEIbHBIE  BONPOCHL  OBUIO  JIOMYLIEHO
MHO’KECTBO HEIIPaBUIIbHBIX OTBETOB

15




2.3. UToroBasi imarHocTuyeckasi pabora no JucHMIINHe

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

2.
Kommerennnuu”.
=
=
Cozepxxanue Bommpoca = =
X 2
x E S
= | 5 3 ¢
= g E H =
5 = = (DT~
g =] qm) = qm)
%) = & % %
oy 2 Q m ~
) = g g &
S ) = o
5 E o o O
N 223
=% <
= =9
= B
gt
jas)
=
1. 1 Bri6epeTe npaBUiIbHOE ONIPECIICHUE CUJITBI: N /1-6yk-1 CiocobeH
1. Beauyuna, sna0wasncs KoIU4eCmEeHHOU Mepou KMCII0JI30BaTh
MEXAHUYEeCKO20 83aUMOOEUCMBUSL MAMEPUATIbHBIX MeEl, METOIBI U MOJIEIH
Haszvleaemcs 6 MexanukKe Cuiou. KJIACCUYECKOM
2. Cuna s61semcst 6eIUUUHOU CKATISIPHOLL. MEXaHUKH B paMKax
3. Heticmeue cunvi He 3a8ucum om e€ HanpPasiIeHusl. VK-1 [CHCTEMHOrO ITOIX01a
4. Jleticmeue cuvl He 3a8uUcum om MOYKU NPULONHCEHUSL. TS PEIICHUS
5. Benuyuna, KauecmeeHHO  oOyeHUBaWAL  Mepy [IOCTaBJICHHBIX 3aa4.
MEXAHUYEeCKO20 B3AUMOOetCMBUsL MAMEePUALIbHbIX mell,
Haszvleaemcs cuiou
2. Omnopa, u3o0pa>keHHasi Ha PUCYHKE, Ha3bIBACTCA. . .. VK-1
2
1. oicecmras 3a0enxa
2. HeNnOOBUIICHDIU UAPHUD
3. nOOBUIICHBLIL WUAPHUD
4. ckonvzawas 3a0enka

2 . .
Iepeuucaums 6ce komnemeHnyuu, opmupyemvie 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: TMHENHOM CKOPOCTHIO TOUYKHU TBEPAOTO 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, YUCIEHHO PaBHBIN IIPOU3BEIEHUIO 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

21




