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KoMmmieKT 0LlIeHOYHBIX MAaTEPHAJIOB 10 AMCHUIIHHE
Teoperuyeckass MeXaHUKA

3ajaHus 3aKPBITOr0 THUIIA
3aaHus 3aKPHITOr0 THIIA HA BHIOOP NPABUJIBLHOIO OTBETA
Buvibepume 00un unu neckoibko npasuIbHbIX OMeEemoes

1. Yemy paBHa HpOEKIIHSI CHIIBI HA OCh?

A) IpOM3BEICHUIO MOAYJISl ATOM CHIIBI HA KOCUHYC YTJIa MEXKTy HaIlPaBIECHUSIMU OCH
U CHJIBI

b) mpou3BeneHnio MO CHUIIBI HA CHHYC YTJIa MEKy HAIPABICHUSIMU OCH U CHJIBI

B) oTpesky, 3ak1r04eHHOMY MEXK/y HauajloM KOOPJIMHAT U MPOEKIIMU KOHIIA CHUJIBI HA
3Ty OChb

I') mpou3BeieHNIO 3TOM CHIIBI HA PACCTOSIHUSA OT TOM CHIIBI IO JAHHOM OCH

[IpaBuibHBIN OTBET: A

Komnerenmuu (nuaukaropsi): OIMK-1

2. Kakast 3a1aua Ha3bIBa€TCs CTATUUECKHU HEONPEAECIUMO?

A) eciy YUCII0 HEU3BECTHBIX OOJIBILIE YHCIIA YPABHEHHU paBHOBECHS
b) ecnu paccMaTprBaTh HECKOJIBKO COYICHEHHBIX CHII

B) eciiu paccmatpuBath 1e()OpMUPOBAHHOE TEIIO

I') ecnu 4KMCII0 AaKTUBHBIX CHJI OOJIBLIE YHCTIA PEAKIUN CBA3U
[IpaBunbHBIN OTBET: A

Komnerenunu (nuaukarops): OITK-1

3. Kak n3meHuTCs BeIM4rHa MOMEHTA CUJIbI, €CJIH TJIEHO CUJTBI YBEITUYUTH B 2 pasa?
A) yBenuuutcs B 2 pasa

b) ymensimuTcs B 2 pasza

B) He uzmenurcs

I') ygenuuurcs B 4 paza

[IpaBuibHBIN OTBET: A

Komnerenunu (nuaukarops): OITK-1

4. Kakoil BBIUTpPHIII B paboTe Ja€T HEMOABUKHBIN OJI0K?
A) B2 paza

b) B 3 paza

B) B 4 paza

I') He naeT BBIMTPHILI

[TpaBuibHBIN OTBET: A

Komnerenunn (uaaukaropsi): OITK-1

5. Kak U3MEHHUTCS MOMEHT CHUJIbL, €CJIM HE WU3MEHSIS TIeYa CUJIbI, YBEJIUUYUTh MOJYJIb
CHUJIBI B 2 paza?



A) HE U3MEHUTCS

b) yBenuuurcs B 3 paza

B) ymenbimTcs B 2 paza

I') yBenmuures B 2 pa3a

[IpaBunbHbIM OTBET: [’

Komnerenumu (nuaukaropsi): OIMK-1

6. Uem xapakTepusyercs cuna?

A) TOUYKOM PUITOKEHUS, MOAYJIEM, HAIIPABICHUEM
b) MmomeHnTOM CuiibI

B) TonbKko HampaBiieHHEM

I') TouKoil NpUIOKEHUS

[IpaBuibHBIN OTBET: A

Komnerenmnu (nuaukaropsi): OIMK-1

3az[amm 3aKPLITOI0O THIIA HA YCTAHOBJICHUE COOTBCTCTBUSA

Hpoqumadme meKkcm u ycmalHosunie coomeenicmeue Me:)fcdy Jesvblm U npasvim

cmonoyamu.

1. YcTaHoBUTE COOTBETCTBHE MEKY (PU3HMUECKOM BEIMUMHON U pa3MEPHOCTHIO

1) ckopocTh A)H

2) MOMEHT b) H/m

3) cua B) H'm

4) pacnpezelieHHas Harpy3Ka I') m/c

IIpaBuIIbHBIN OTBET:
1 2 3 4
r B A b

Komnerenuuu (nuaukarops): OITK-1

2. YCTaHOBHUTE COOTBETCTBUE MEXKAY BUIOM JIBUKCHUS
JUIs1 ONIPEZICTICHUs] CKOPOCTHU TOYKH ITOTO Teja

1) IlocrymarenpHo€ ABUKEHUE A)
2) BpamarenbHO€ IBHKEHUE b)
3) IlnockomapanneabHOe JBUKCHHE B)

ITpaBunbHbIil oTBeT: 1-b, 2-B, 3-A

TBEpAOTo Tena u GopMysion

UB :vA+vBA

__ ds
vA—v—dt
Vg =w"R

1 2

w

b B

Komnerenmuu (uaaukaropsr): OIMTK-1



3. YcTaHoBUTE COOTBETCTBHE MEXTY paboTaMu cui U GopMyliaMu, IO KOTOPbIM OHH
OTIPEIEIISIOTCS

1) pabota cuibl TKECTH A) A=mg(z; — z,)
c
2) paboTa CUJIbI TPCHUS b) A= > (22 = 22)
3) paboTa CUJIBbI YIIPYTrOCTH B) A = —Fpps
IIpaBUIBHBIN OTBET:
1 2 3
A B b

Komnerenumu (nuaukaropsi): OIMK-1

33I[aHI’Iﬂ 3aKPLITOI0 THIIA HA YCTAHOBJICHUE HpaBHJIbHOﬁ mocjaea0oBaTeJIbHOCTH
Hpoqumadme meKkcm u ycmaHoesume npasuilbH)yo nocied08amebHOCb

1. Pemienue 3a7a4 CTaTUKX HA pABHOBECUE TIPOU3BOJIbHOM TIOCKON CUCTEMBI CUJT
BBIIIOJIHAETCS B CJIIEAYIOIIEH MOCIEN0BATEIbHOCTH

A) Bri6op Tena (uiu Tein), paBHOBECHE KOTOPOTO JTOJKHO OBITh pACCMOTPEHO
b) CocraBienue ycinoBuil paBHOBECHUS
B) U3o0paxkeHue NelCTBYIONIUX CHIT
I') OmpeneneHue WCKOMBIX BEJIMYMH, MPOBEPKA TMPABWIBHOCTH pEIICHUS U
MCCJIEJIOBaHNE TTOMYYEHHBIX PE3yabTaTOB
[IpaBunbnblii oTBET: A, B, b, I’
Komnerenumu (naaukaropsl): OIIK-1

2. Mowment cunbl F  oTHocuTenbHO ocu 0z omnpeneisieTcss B CIEAYIOLIEH
IIOCIIEA0BATEIIbHOCTH

A) ITocTpouTh MIIOCKOCTh T MEPHEHANKYIAPHYIO TaHHOU ocn0z

b) Onpenenuth 3HaK MOMEHTA

B) IlocTpouTts npoekuo cuibl Fy; Ha MIOCKOCTb T

I') BeiuucanTs MOMEHT NPOEKUUU Fy; OTHOCUTENBHO TOUYKH 0 — TOUKHU NEPECEUCHHUS
ocH 0z C TNIOCKOCTBIO TT.

IIpaBunbHbiil oTBeT: A, B, I, b

Komnerennnu (naaukatopsl): OITK-1

3. Ilpu pemeHun 3agad Ha CIOXKHOE IBUKEHUE TOYKH CIIEAYET NMPHUACPKUBATHCS
CJIEIYIOLINX 3TanoB

A) BblienuTh TOUKY, COBEPIIAIONIYIO CIOKHOE JBUKECHUE

b) BbiOparh HENOIBMKHYIO W TOJABMXKHYIO CHUCTEMbI KOOpDAMHAT, W BBISBUTH
MEPEHOCHOE, OTHOCUTENIbHOE, a0COMIOTHOE JIBUXKEHUS TOUKH

B) 3anucare Teopemy Kopuonuca o CIOXKEHMH YCKOPEHMH M OINpPEAEIIUTH
COCTABJISIOLIME A0COIIOTHOTO YCKOPEHHS.



I') BeruncianTs nepeHOCHYI0, OTHOCHUTEIBHYIO U A0COIOTHBIE CKOPOCTH TOYKHU
IIpaBunbHbiil oTBET: A, b, I, B
Komnerennuu (uaaukaropsr): OINK-1
3ajaHus OTKPBITOrO0 THIIA
3ajjaHnsl OTKPBITOrO0 THUIIA HA JONOJHEHHUE
Hanuwume nponywennoe evipasicenue uiu cio8o
1. Cuna TpeHHs CKOJbXKEHUS CUJIBI TPEHHUS TTOKOSI.
IIpaBUIIBHBIN OTBET: MEHBIIIE
Komnerenuun (uaaukaropsl): OITK-1
2. 'maBHBIN BEeKTOp U IJIaBHBIN CHCTEMBI CUJI, HAXOISIINXCS B MJIOCKOCTH.
[IpaBUIBHBIN OTBET: MOMEHT

Komnerenmuu (naaukaropsi): OIMK-1

3. «YpaBuenus: x = f;(t), y = f,(t), z = f3(t)ucnons3yroTcs npu

cnocoOe 3aJIlaHus JBUKEHUS TOUKI)
[IpaBUNBHBII OTBET: KOOPAUHATHOM / KOOPIUHATHBIM
Komnerenuun (uaaukaropsl): OITK-1

4. Touka nmepeceueHus MeprneHIuKyISIPOB K BEKTOPaM CKOPOCTEH HA3bIBACTCS.
[TpaBunbHbIN 0TBeT: MLIC (MrHOBEHHBIM LIEHTPOM CKOPOCTEN )
Komnerenmu (nuaukaropsi): OIMK-1

SaIlaHl’lﬂ OTKPLITOI'0O THIIA ¢ KPATKUM CBOﬁOHHbIM OTBETOM
Hanuwume nponyuleHroe czzoeo/anaquue/eblpaoiceHue

1. Kakoil 3HaK ©IMEeT MOMEHT CUJIbl OTHOCUTEIIbHO TOUKH, €CJIM CHJIa CTPEMUTCS
ITOBEPHYTH TEJI0 BOKPYT TOYKH IO YaCOBOU CTpEIKe?

[IpaBuUnbHBII OTBET: MUHYC / - / OTpULIATENbHBIN

Komnerenuuu (nuaukarops): OITK-1

2. Kaxoii Bec (P) momken umeTs rpy3 2, 4TOOBI OH IBUTAJICSI BEPTUKAIBLHO BHU3.

£ Bec rpy3a 1 pasen 220 H,
30° KO(PPHUIIMEHT TPEHUS CKOJIbXKEHUS
Mexay tenoM 1 u mnockocteio DE

paseHn 0,2.

O



[IpaBunbHuelil oTBeT: P 607b111€ 148.3 H
Komnerenuuu (nuaukarops): OIMK-1

3. Kakoe ABHIKCHUC COBCPIIACT TOYKA C

IIpaBuIBHBIN OTBET: BPAIIaTEILHOE
Komnerenuun (uaaukaropsl): OITK-1

4. Kakoil 3HaK MUMEET MOMEHT CHJIbBI OTHOCHUTEJIBHO TOYKH, €CIU CHJIA CTPEMHUTCS
IIOBEPHYTH TEJI0 BOKPYT TOUKH I10 YACOBOW CTPEIIKE

[IpaBunbHBIN OTBET: MUHYC / - / OTpHUIIATENbHBIN

Komnerenmnu (nuaukaropsi): OIMK-1

3aaHus OTKPBHITOTO TUIIA C Pa3BEPHYTHIM 0TBETOM

1. I'py3 cuoii TskecTH G = 3xn MOJHUMAETCS JIEOEIKOM TOCPEICTBOM TPOCa,
MEPEKUHYTOr0 uepe3 010K A, KOTOPBIA KpPENUTCS K BEPTUKAIBHOU cTeHe cTepxHs AB n
BC. Onpenenuth ycuinus B CTEPKHSIX, PeHEOperas BECOM CTEPKHEH, a Tak:Ke TPEHUEM B
ocu 0J10Ka, eciit /BAC =15"; ZACB=/DAB=45" (puc. 1)

Puc.1
Bpewms BoinonHeHus: 15 Mun
OxunaeMblid pe3yJbTar:
PaccmoTpum paBHoBecus 6510ka. OTOpocuM cBsi3b. Peakius Tpoca o o0e CTOPOHbI

6oka uncaeHHo pasabl G. IIpeanonokus, 4To 06a CTEPHKHS PACTAHYTCS, HAIIPABUM S1H
S20t1 y31a A (puc. 1). Ha 610K 1eHCTBYET ypaBHOBEUIEHHAS CHCTEMA YETBIPEX CHIL

G,S:, G, Sz, Pemenne nposeneM ananmurudecku. Hampasus och x 1o crepxkuio AC, a och
MEePIECHIUKYJIIPHO €1, COCTABUM YPAaBHEHUSI PABHOBECHS:
D> X =0, Gcos60" +S,cosl5 +S, +Gcosd5 =0 a)

ZY =0, Gcos45’ -Gcos30°—S, cos75° =0. 6)

N3 BeIpakenus (0)



S, =G cos45° —cos30 _ 30, 707 —-0,866
cos75° 0,259
N3 (a)

S, =-5,c0s15" —G(cos45° +c0s60°) =1,84-0,966 —3(0, 707 + 0,5) = = —1,84«n.

=-1,84xn.

TakuM 06pasoM, 06a CTEPKHS CIKATBL C OJUHAKOBBIM YCHUIIHEM, PABHBIM - K-

Kpurepuu ouennBanusi: 1) BEpHO coCTaBIEHHAs CXeMa, 2) BEPHO 3alMCAHHbIC
ypaBHEHUS paBHOBECHS, 3) BEpHO BbIUKCIEHHOE perenue: 1,84kxH.
Komnerenuuu (nuaukaropsi): OIMK-1

1. Ol'[peI[eJICHI/IC CKOPOCTb TOYKH II0 3aJaHHBIM YPABHCHHAM €C IBUKCHUS U

TPAEKTOPHIO.
x =4t;

162 1
y=16t" -1 ,Tne t, =1

Bpewms Boinonnenus: 10 Mun

Oxunaemslid pe3ysbTar:

VYpaBHEHUs [BWXKEHHS SBISIOTCS MapaMETPUUYECKUMHU YpPaBHEHUSIMU TPAacKTOPHH
Toukd M. UTOOBI NOJYYUTh ypaBHEHUE TPACKTOPUHU B OOBIYHON KOOpPAMHATHOU (opme,
MCKIIFOYUM BpeMsl t U3 YPAaBHEHHI JIBUIKECHUS.

Torma
y=x"-1.
OT0 BBIpa)KEHUE €CTh YPaBHEHHE MapaOoJIbI.
JU1st onipeiesieHnst CKOPOCTH TOYKH HAXOUM ITPOEKIUU CKOPOCTH HA OCH KOOPAHMHAT:

[
vV, =X=4cmlc,v,)=4cmlc

v, =y=32t culc v,(1) =32-1=32cn/ c

Moayne CKOPOCTH TOUKH

V=JV§+V§ . v:1/42+322 =321cmulc

Kputepun oniennBanusi:1) BEpHO BhIUKCICHHAS] IPOU3BOHAS OT YpaBHEHUS
JBIKEHUS, 2) BEPHO 3alIMCAHHOE YPaBHEHHUE TPACKTOPUU ABMKEHUS TOUKH (mapabona) ,
3) BepHO BBIUUCICHHOE pelieHne: v=32,1cu/c.

Komnerenunn (uaaukaropsi): OITK-1

1. ABTOOYC BE3ET MACCAKKUPOB IO TPAMOHN 0POTe CO CKOPOCTHIO Ve, = 20 M/C.
[Taccaxxup paBHOMEpPHO HAET IO CaJlOHYy aBTOOyca CO CKOPOCTBIO Vypy =2 M/C
OTHOCHUTEIBHO aBTOOycCa, BHTAsCh OT 3aJHCH JBEpH K KaOwHe BomuTens. UeMy paBeH
MOJZYIb V,5.CKOPOCTH MACCAKUPa OTHOCUTEIRHO qoporu? Kakast ero ckopocTh OyIeT, eciu
OH OyZeT IBUTATHCS B OOPATHOM HAIPaBICHHUH?
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Bpewms BeinonHenus: 7 MUH

OxunaeMblid pe3yJIbTaT:

Tak kak maccakxup UIET B TOM K€ HAIpaBJICHUH, YTO M aBTOOYC, TO BEKTOPHI UX
CKOPOCTEH CKJIaJbIBAIOTCS, MOATOMY aOCOJIFOTHAsT CKOPOCTh PaBHA Vgg. = Vnep + Vorn =

20+ 2 = 22 M/c v B 0OpaTHOM HANPABIEHUH: Vgge = Vyep — Vory = 20 — 2 =18 M/c

Kputepun oneHuWBaHMS: BEPHO COCTABICHHOE YPAaBHCHHWE M BBICUMTAHHBIA pPE3yJbTaT
V,=22cmlcVv, =18 culc.

Komnerenmuu (nuaukaropsi): OIMK-1



3KCHepTHOC 3AKJIIOYCHHE

Ilpencrasnennsiii GoHI oueHOUHBIX cpeacTB (manee — POC) Mo AUCLUMIIMHE
«be30MacHOCTh aBapuitHO-CIIacaTeNbHBIX paboT» cooTBeTcTBYeT TpeGosanusam G OC
BO.

[lpennaraempie GopmMBl M CpeAcTBa TEKYLIETO M IPOMEXYTOYHOTO KOHTPOJIs
aZleKBaTHBl  LeNIM H  3a7a4yaM peajld3allMd  OCHOBHOH  NpogecCHOHAaNbHOI
00pasoBare/lbHON NMporpaMMsl 0 HampaBneHuto noaroroBku 20.03.01 Texnocdepnas
0e30MmacHOCTb, NPOQHIIL «3alUTa B UpEe3BEIYAHHON CUTYALIHIX).

Ouenounblie cpefcTBa VI TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH, MPOMEXYTOUHOI
aTTeCTalllK 110 HTOTaM OCBOECHUS JUCIUIUIHHBI TPEACTaBIEHbI B ITOJIHOM 00beME.

Buapl OLEHOYHBIX CPEACTB, BKJIIOUEHHBbIE B MPEACTABIEHHBIH (OHI, OTBEYAIOT
OCHOBHBIM NpuHuUnam dopmuposanus POC.

PazpaboTanubiii W NMpeACTaBIeHHBIH IS 3KCIEPTHU3bl (OHI OLIEHOUHBIX CPENCTB
PEKOMEHIYeTCss K HCIIOJNb30BaHUIO B IpoOllecce TIOATOTOBKM OOYYAIOIIUXCSH [0
YKa3aHHOMY HanpasJeHHIO.

I'pencenarens yqeOHO-METOIHYECKON
KOMHCCHHA MHCTUTYTa /%‘9/ Muxaiinos /I.B.
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