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1. Onucanue (poHIA OLIEHOYHBIX CPeACTB (OLEHOYHBIX MATEPHAJIOB)

®oHJ OIICHOYHBIX CPeACTB (OLIEHOYHBIE MaTepHalibl) BKIIOYACT B ce0si KOHTPOJIbHBIC 3a/1a-
HUSE ¥ (MJTH) BOMPOCKI, KOTOPBIE MOTYT OBITh MPEIIOKEHBI 00yJaromEeMycsi B paMKax TEKYIIEero
KOHTPOJISL YCIIEBAEMOCTH U MPOMEXYTOUYHOW aTTeCTAllMU MO JUCIHMIUIMHE (MOIYJI0). YKa3aHHbIC
KOHTPOJIbHBIC 3a7aHus U (MJIH) BOIPOCHI TO3BOJISIOT OLEHUTh JOCTHKCHUE O0YYAIOIIMMCS TUIAaHH-
PYEMBIX Pe3yJabTaToB OOYYCHUS IO TUCHUILUIMHE (MOJYJIIO), YCTAHOBICHHBIX B COOTBETCTBYIOILCH
paboueii mporpaMmme TUCHUIUTHHBI (MOIYJIs), a TaKkKe CPOPMUPOBAHHOCTH KOMICTEHIINMH, YCTaHOB-
JICHHBIX B COOTBETCTBYIOLIEH OOIIEH XapaKTepUCTHKE OCHOBHOM mpodeccruoHanbHOM 00pa3zoBa-
TEJIbHOW MPOrpaMMBl.

IlosiHbIE HAUMEHOBAHMSI KOMIETEHIIMM M MHIUKATOPOB UX JOCTUKEHHUS IPEICTABIICHBI B
o01el XxapakTepUCTHKE OCHOBHOM MPO¢heCcCHOHATBHOM 00pa30BaTEIbHOM MPOTPAMMBEI.

2. OneHo4YHBIE CPeCTBA (0L €eHOYHbIE MATEPHAJIBI) JAJIs MPOBEAEHUs TEKYIIEro
KOHTPOJISl YCTIEBAEMOCTH 00Y4Ya0IIUXCs M0 JUCHUILIHHE (MOLYJII0)

1 cemectp

Ilepeyenb KOHTPOJILHBIX 32JaHUI H (HJIH) BOMPOCOB JUIsA OLeHKH COPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoJHpyeMblii HHANKATOP AocTH:KeHUsI komnerenuu OITK-1.1)

1. KonrponbsHoe 3aanue. Haiinure Moynb pa3HOCTH BEKTOPOB ‘é - 5‘ , o Y, M
n300paKeHHBIX HA PUCYHKE clipaBa. Pe3ynbTaT OKpyriauTh 0 ABYX 3Ha4a- 6 T ld |-
muX UQp 1 yKazaTh NPaBUIBHBINA OTBET: fiEnSun
a)36 6)8 1881 n72 )14 )99 x) apyroii oTBer S
SEEEREEEEAY
0 2 4 6 8

¥V, M 2. KontposbHoe 3ananue. PaccunrtaiiTe Ha OCHOBaHUY JaHHBIX, IPUBE-
8 ] J€HHBIX Ha PUCYHKE CJIEBA MOJYJIb BEKTOPHOI'O MPOU3BEACHUS ‘[QXB]‘
6 - .

— U M300paXeHHBIX BEKTOPOB & u b . Pe3ynbTar OKpyriuTh 10 ABYX 3HA-
At a - : B Yalmx unlsz U yKa3aTh HOJII)yquHHI?I OTBezi o &
21+ a)32 0)14 B)16 1)31 )22 e)28 k) apyroii OTBET
X, M

0 2 4 6 8
3. Kontponbasiii Boripoc. Kamens Opocuiu o1 yriioMm K TOPU30HTY l?é') < v
co cKkopocThi0 V. Ero Tpaekropus B 0THOPOAHOM I10JIE TSKECTH ¥ C
n300pakeHa Ha pucyHke. COnpoTHBIEHUS BO3/lyXa HET. B kakoi A K D E
TOYKE TPAEKTOPHH MOJIYJIb MOJHOTO YCKOPEHHUS KAMHS MAKCHMAJIEH:
a)AuE;, 06)BuD; B)C; ') BO BCEX TOYKAX OJJMHAKOB;
4. KoHTponbHOe 3a1aHue. MarepuanbHas Touka M cBoOG0HO 6€3 TpeHus
CKOJIb3MT B MOJI€ CUIIbI TSKECTH IO IIAJJKUM CTEHKaM CUMMETPUYHOM siMbl (A A M AB
u B —HauBbIiciIne Touku noapeMa). [Ipu 3ToM BeTMUMHA TaHTCHIIMAIbHOU (Ka-
caTeJIbHOW K TPAGKTOPHH) MPOCKIMU YCKOPSHHUS TOUKH M (YKaKUTE NpaBHIIb- 0
HOE YTBEpIKICHUE):
a) paBHa HYIIO B TOYKe B 0) MakcuMmallbHa B HIXKHEH Touke TpaekTopun O

B) HE paBHa HYJIO B TOYKE A r) OIWHAKOBa BO BCEX TOYKAX TPACKTOPHU
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5. KoHTpoubHbIi Bollpoc. MarepuaiibHasi TOUKa JBUKETCS 110 OK-
pyXHOCTH paauyca R ¢ mepemeHHo# ckopocThio. BpemenHoii rpa-
(UK 3aBUCUMOCTH MPOEKIIUU V; 3TOM CKOPOCTH Ha KacaTeJIbHOE K

TPAeKTOPHUM HAIIpaBJICHUE T IMOKa3aH Ha pUCYHKe. B kakoi u3
yKa3aHHBIX HA PUCYHKE MOMEHTOB BPEMEHH BEJIMYMHA (MO/IYJb) HOPMAIBHOTO YCKOPEHHUSI TOUKH
AMeET HauOOoJIblIIee 3HAYCHUE? a) nput=0,t3 utg; 0) mpu ty uts;
B) mipu ty;
r) mputs 1) npu iy ¢) npu ts; K) TipH tg;

6. KonrponbHoe 3amanne. Bennunna yria moBopota @HznquKoro TeJla BOKPYT 3aKPEIICHHON OCH

BpaILlCHUs 3aBUCHUT OT BpeMeHH t 110 3a1<0Hy ¢( ) , TII€ 0~ IOJIOKUTEIbHAS KOHCTAHTa. Y Ka-
KHUTE IPaBUIbHBIN rpauK BpeMeH- © @ j®

HOM 3aBUCUMOCTH IIPOEKLUH YTIIO0- t K \ t ‘
BOHM CKOPOCTH Ha OCh BpalllCHUs IIPH B) r) 1) €)

3TOM YCJIOBHHU:

7. KonrtpospHoe 3a1anue. J{uck Bpamaercs BOKpYr CBOEH OCH, HU3Me-

[0

HSIS1 TPOEKIIMIO CBOEH YIJII0OBOM CKOPOCTH TaK, KaK MOKa3aHO HA PUCYH- i A
Ke. YKaXuTe, Ha KaKNUX y4acTKax rpa(bmca MIPUBEJICHHOM 3aBUCUMOCTH 0 B D ¢
w, (t) BEKTOP YIJIOBOM CKOPOCTH G HAMpaBJIEH IO OCU Z? Q
a)0-AuA-B 6)0-AuC-D B)A-BuB-C r)B-Cu C-D
8. KontponbsHoe 3ananue. Matepuanbnas Touka M \
JBIOKETCS 110 mapaboiie (prc.l) B HarpaBIeHUH, yKa- 4 U Puc2
3aHHOM CTpenkamu. I'paduk u3MEeHEHUs BETUUYNHBI Pue.1
(Momyss1) eé ckopocTH mpuBeaeH Ha puc.2. Ha puc.l MX._2 \'\./'/ t
MIOKA3aHO MOJIOKEHUE TOUKM M B MOMEHT BpeMEHHU 1 HarnpasreHue tl1 to tls

ABWXEHMNS

t1. YKaxuTte Ha 3TOM PUCYHKE HAIIPaBIECHUE CHUIIBI,

neicTByromei Ha Touky M B 3TOT MOMEHT BpeMeHH tq:
a) 2 0) 1 B) 4 r) 3

. lxnwe 9. KontpombHoe 3aganue. TeHHUCHBIH M4 JIETeN ¢ UMITyIbcOoM Py (MacmuTad u

I

! HarpapJCHUE YKa3aHbl HA PUCYHKE). B TOpM30HTAILHOM HaNPaBJICHUH Ha KOPOTKOE
—t P, /- Bpema At = 0,1c Ha MAY IOJEHCTBOBAT MOPBIB BETPa C MOCTOsAHHOI cunoii F = 30
V4 H. Ha ocHOBaHMM JaHHBIX, IPUBEJCHHBIX HA PUCYHKE, PACCUNTANTE BEIUYHHY UM-
myJbca P2 TOCIE TOTO, KaK BETEep YTHX, H YKaKUTE MPaBUIIbHBIA OTBET:
- r a)8xr/c 0)5wkri/c B)4dwl/c T1)35krM/c 1) 25 kr /e

M

A

U, Tx 10. KonTponrHoe 3aganue. HeGomnpimas maiiba HaunHACT ABUKEHUE
100 2 0e3 Ha4aJIbHON CKOPOCTH IO TIIAIKON JIEATHON TOpKE U3 TOUKH A.
\\ CornpoTHBIICHHE BO3yXa TPEHEOPEKUMO MaJIO. 3aBUCUMOCTH T10-
80 N TEHIMAJILHON HEPrUH MIai0bl OT KOOPAWHATHI X N300pakeHa Ha
60 5 rpaduke U (X) . Ckopocts maiios B Touke C (yKakuTe NpaBHIbHOE
40 yTBEPKICHHUE):
20 a) B 2 pa3a MEHbIIIE, UeM B TOUKE B;
C 0) B 3 pasza MeHbIIIE, YeM B TOUKE B;

0 2 4 6 & 10xwm g)p .3 pa3Oonblie, ueM B TOuke B;
r) B </2 pa3 Gonble, ueM B Touke B;
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11. KonTpoabsHoe 3aganue. M3 xecTu Belpe3aid TPU OJIMHAKOBBIE JI€Ta- 0
7 B BUJIE AyutuIca. [IBe aeranu pazpesaiu Ha YeThIpe OJMHAKOBbIE Yac- ﬂ D e || N
TH. 3aTeM BCE YaCTH OTOJBHHYIIH JPYT OT Ipyra Ha OJIMHAKOBOE pac- |
CTOSIHUE M PACCTABHIN CHMMETPUYHO OTHOCHTEIBHO ocu OO' M. Q s
puc.). Beibepurte npaBuiibHOE COOTHOLICHUE MEKIY MOMEHTAMHU HHEP- Ols =
AU DTUX JIeTaner oTHocuTenbHo ocu OO I L2 I3
a) HE XBaTaeT JaHHBIX; 0) 1,>1,>1,; B) I, <I,<lI,; r) I, <l,=1,
12. KonTpoabpHbIi Bopoc. Bennunaa MOMEHTa UMITYJIbCa CITyTHUKA MacChl M, JIBH- 3
XKYIIETOocs 110 KpyroBoi TpaekTopuu paguyca R Bokpyr miianets! I1 non aeiictBuem L T
CHJIBI TPaBUTALIMOHHOTO MPUTsDKEeHHUs F , paBHa L. TIpu 5TOM Macca CriyTHHKa M pas- N HG\B )
Ha: —
a) L2 . ) L2 . ) 2L2 . ) L2 H) 2_L2 . e) L_2 . )K) ,Z[perfI OTBET"

FR®' 7 2FR®’ FR? 2FR?’ FR® FR?’ ’

13. KonTpomabHslil Borpoc. [1o Topu30HTaIbHON TOBEPXHOCTH 0€3 TPOCKAIB3bIBAHUS CO CKOPOCTHIO
V KaTuTes NWMHAp (WM JUCK) Macckl MU paguyca R. Uemy paBHa cymMMapHasi KHHETHYECKasT
SHEPTHS IWIHHApPA?
4v? mv? 3mv? 3mv? 2mv? 2mv?
a) o)) . B) . 1) Mv?; 1) 2mv®; e) ;OK) : 3) ;
3 2 4 2 3 5

IMepeyeHb KOHTPOJILHBIX 3aJaHUI H (HJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTposMpyeMblii HHIHMKATOP A0cTH:KeHUus1 KomneTeHuun OITK-1.2)

1. KonTponbHoe 3amanue. YacTuiia IBIKETCS TaK, 4TO €€ PagruyCc-BEKTOP 3aBUCUT OT BPEMEHH 110

— —

2 3
3aKOHY f(t) =i Dﬁ{lj + I [B(lj +K[C,rae A B, C —nocTosHHbIE BEIMYHHEL i , T, k —enn-
T T

HUYHBIE OPTHI B ICKAPTOBOM cUCTEME KoopauHaT. HaliuTe TaHreHC yria, moj KOTopeiM OyneT Ha-
MpaBJieHa CKOPOCTh V K Ooch X B MOMEHT Bpemenu t =1 c,ecnmu 7 =1 ¢, 4 =2m,B=3m, C=4wm.

2. KonTponbHoe 3aanne. YacTuia IBIKETCS BAOIb OKPYKHOCTH C pPaguycoM 1 M B COOTBETCTBUH

¢ ypaBuenuem ¢(t) = 2T[(t2 -6t+ 12) , TIe ¢ — yroja B paguaHax, t —BpeMs B ceKyHaax. B MOMeHT

t =3 C BeNMUMHA TAHICHIMATBHOTO (KACATEIBHOTO K TPACKTOPHH) YCKOPEHHUs 4acTUIbl (B M/c? ),

paBHa:

a) 0O; 0) 4n; B) Om; r) 2m; n) 3r; ¢) Apyroii OTBET;

3. KonTtponbHslii Bonpoc. @u3nueckoe Te0 HAUWHACT BPAIAThCs ¢ HYJIEBOM € pan/c?

Ha4yaJbHOU CKOPOCTHIO BOKPYT 3aKPEIUICHHOW OCH, MPUYEM 3aBUCUMOCTb MPO- 2 *N‘*\’T
B e e

€KILIMH YIJIOBOTO YCKOPEHMS Ha OCh BPALLEHUS OT BpeMeHHU t moka3aHa Ha pu- O | ! 41‘ ~. 1:C

(v} (V3 | | |
cynke. Kakoii Oyner BennunHa yriioBoil CKOPOCTH BpallleHuUs TeJIa B MOMEHT ‘2PN111?
BpeMeHu t = 6 C?

a) Opan/c; ©) lpan/c; B)2pan/c; 1) 3pan/c; n)4pan/c; e)5Spanlc; x)6pan/c; 3)7
pan/c;  ¥) HET MPAaBUJIBHOI'O OTBETA;

4. KonTtponbHoe 3aganue. KoopauHaTta TOUKH, JBUKYIIEHCS 110 IPSAMOH JINHUU, MEHSIETCS CO Bpe-

MeHeM 1 110 3aKOHY X = (4t2 - 2) [EX[:(— 2) ,Te x Ul U3MepSI0oTCsa B METPaxX U CEKyHIAX COOTBET-

CTBEHHO. BBIuucisis Mpou3BOIHYIO, HATH 3HAYCHUE MTPOSKIIMU CKOPOCTH V, 3TOH TOYKH (B M/C) B
MOMEHT BpeMeHHu t = 1 c. OTBET OKpYIIUTH O TPEX 3HAYAIUX UQP.
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5. KonTponbsHoe 3aganue. Jluck paguyca R=1 M Bpamancs BOKpYI CBOEH OCH € YIJIOBOM CKOpO-
CTBIO @) . B MomeHT Bpemenu t =0 oH Hauan TOpMO3UTh. MOyIIb €10 YIIIOBOTO YCKOPEHHS IIPU

2
3TOM 3aBHCEJ OT BPEMEHH 110 3aKOHY & = A(—j . Onpenenure, B Kakoii MOMEHT BPEMEHM JTUCK
T

ocTa”HoBUTCs, eciu T =1 ¢? A= 60_2, w, =16 L

6. KonrponbHoe 3aanue. YacTuia U3 cOCTOSHUS ITOKOS Hadaia ABUTaThCs MO Iyre OKPY>KHOCTH
3

t
pamuyca R=1 M Tak, 4TO yroi moBOpoTa 3aBUCHT OT BPEMEHH 110 3aKOHY @ = A R Omnpene-
JUTE BETMYMHY TAHTEHIIUAIIBHOTO YCKOPEHHsI YacTHUIIBl B MOMEHT t =1c, ecnu T =1 c. 4 = 2 pan.

7. KontponbHslii Bonpoc. Ha ¢usnyeckoe Teno aelcTByeT cuia. 3aBUCUMOCTh OT
BpeMeHH €€ IPOeKIIMU Ha OCh X IMOKa3aHa Ha pUCYHKe. B HauaabHBI MOMEHT
BpeMeHH {p = O mpoekius uMIynbca Teja Ha OCh X ObUIa paBHA HYNIO. YeMy OHa
Oyner paBHa B MOMEHT t = 6¢?

a) Okr-m/c; 0) 1kr-m/c; B)2kr-m/c; 1) 3xkr-m/c; n)4dxr-mlc; e)5
kr-m/c; k) 6kr-m/c; 3) 8kr-m/c; 1) IPYTOi OTBET;

8. Kontposbaslii Boripoc. Ha pusnueckoe Teno aeiicTByeT cuiia. 3aBUCUMOCTD

" . F.

OT BPEMEHHU €€ TPOCKIMK Ha OCh X MOKa3aHa Ha pPUCYHKe. B HauanbHbIH MO- ) R

| | | |
MeHT BpeMeHH o = O mpoeKiust UMIyJibca Tella Ha 0Ch X ObLIa paBHA HYJTIO. T

- ) O }

Uemy oHa OyneT paBHa B MOMEHT t = 6¢7 T2 [ Jic
a) Okr-m/c; 06) 1kr-m/c; B) 2kr-m/c; 1) 3kr-m/c; n)4xr-mlc; | N
e) S5kr-m/c; k) 6kr-m/c; 3) 8kr-m/c; W) IpYTOii OTBET;
9. KonTposbHoe 3amanue. J[Ba MaleHbKUX MACCHUBHBIX MIApUKA 3aKPEIICHBI | " ‘
Ha HEBECOMOM JUIMHHOM CTEp)KHE Ha pacCTOSHHUM I1 apyr oT apyra. Ctep- L 2 I l
KCHb MOXKET BpalaTbcs 0e3 TPCHHS B TOPU3OHTAIBHOM TIIOCKOCTH BOKPYT m -
BEPTUKAJILHOM OCH, MPOXOSIICH MOCepeIuHE MEX Y ImapukamMu. CTepKeHb o C O+

PaCKPYTHIIM U3 COCTOSIHUS TIOKOS J0 YTJIOBOM CKOPOCTH (), TIPH 3TOM ObLiIa
coBepiieHa pabora A. Illapuky pa3aBUHYIM CUMMETPUYHO Ha paccTosiHue I = 3. Mcnonb3yiite
MOAXOISIIMI 3aKOH COXPAHEHUS U C €ro IMOMOILIBIO OMPEACIINTE, 10 KAKOM yIriIoBOM CKOPOCTH He-
00X0AMMO TETeph PACKPYTUTBH CTEPKEHB, COBEPIITUB TAKYIO K€ padoTy?

1

—E = B = T = —
2) @ = 0 6) o = 30y ) o = 3wy ) o B

10. KonTponbHoe 3a1aHue. B HEMoABMKHO BUCSIIUI TOHKHH CTEpXKEHb ¢ Maccod M u

JUIMHOI |, KOTOPBIH MOXeT Bpamarhest BOKpYT ocu O, IPOXOAIAIIel 4epe3 TOUKY MOIBECA HA | 1,

Kparo CTEpPXHs, BPE3aeTCsl JIETEBIINK TOPU30HTAIIBHO CO CKOPOCTBIO V IUIACTUIMHOBBIN I1a-

PHK, UMEIOLINH Ty K€ Maccy M, ¥ MPUJIMIIAET K IPOTUBONOIOKHOMY KOHITY CTepxHs. Pac-

cuMTaiiTe Ha OCHOBAHHUM MPUBEACHHBIX JaHHBIX UX OOIIYIO YTJIOBYIO CKOPOCTh Cpasy Mocie ym

yaapa U yKaXuTe MpaBUIbHBIN OTBET:

Y e 2 ¥ ¥ gl ow ¥ B g g W
2 4 3 5l 5l 6l 7l 7l 12 11

J1) IPaBUJIILHOTO OTBETA HET (IPUBEIUTE €r0);

IlepeyeHb KOHTPOJIBLHBIX 3aJaHUI H (HJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTposMpyeMblii HHIUKATOP A0cTH:KeHUs1 KomneTeHun OITK-1.3)
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1. KontponsHsiii Borpoc. Kamens Opocuiu u3 Touku O 1mof yriom o

K TOPH30HTY C HaYalbHOU ckopocthio V. [Ipemnoxkure criocob ormpe-
(0.4

JIeJIeHHs] TAHTCHIMAIBHON (KacaTelbHOM K TPAeKTOPHH) IPOSKIMHU yC- O
KOPEHUS KaMHsI U ClIeIaiiTe BHIBOJI 00 M3MEHEHUH BEITMUMHBI TAHTCHIIMATBHON MPOEKIIUH YCKOpe-
HUSI KaMHsI, KOTOPBIN CHayasa MoJHIMaeTcs BBEpX, a MOTOM TaJaeT Ha 3eMiIio. B kakoif Touke Tpa-
EKTOpPHH OHA OyIeT MaKCUMajbHa U YeMy paBHA?

2. KoHTpobHBI# Bompoc. M3BeCTHO, YTO YacTHIla Havaia CBOC JABMKECHHE U3 Havala KOOPAUHAT, U
t)’ )}

€€ CKOpPOCTb 3aBHCHT OT BPEMEHHU 110 3aKOHY V (t) =] Dﬁ\(—j + EB(—) ,rne A, B —mocrostHHBIE
T 4

BEJIMYMHEI, |, | —€IMHUYHBIE OPTHI B IEKAPTOBOM cUcTeMe KoopauHat. Kakum obpa3zom ompejie-

JIMTh PACCTOSHUE, Ha KOTOPOE YaCTHUIIA YAAISETCSA OT Havala KOOPAMHAT, U 4eMy OyIeT paBHO 3TO
paccrostnre B MOMeHT Bpemenu t =1 ¢, ecmu 7 =1 ¢, 4 = 2wm/c, B = 3m/C?

3. Kontponsuslii Bonpoc. uck paguyca R =1 M Bpamancs BOKpyT CBOEH OCH C YIIIOBOH CKOpO-
CTBIO &) . B MomeHT Bpemenu t =0 oH Hauan TopMO3UTh. MOyIIb €10 YIIIOBOTO YCKOPEHHS IIPU

3
3TOM 3aBHCEJ OT BPEMEHH 110 3aKOHY & = A(—j . B Kxakoli MOMEHT BpEMEHM IUCK OCTAaHOBUTCH,
T

ecnu T=1c¢? A= 20_2, w =3¢

4. KoHTposibHOE 3ajaHKe. B HepacTAHYTOM COCTOSIHUU AJIMHA BUCSIIEH IPY>KUHBI paB-

Ha | ;. DKCIIEpIMEHTATOP ITOBEIINBAI HAa HEH TPy3bl PA3INYHON MACChl U TTOTYYHII % ; %o:
o &[0 B
CIIEAYIOIIHNE PE3YIIbTAaThl 3aBUCUMOCTH JUTHHBI PACTAHYTOM MPYKUHBI | OT Maccel M 8, g !
c
IIOABCUIICHHOT' O rpy3a:
m
N° 1 2 3 4 5 6 7 8 9 10
M3MEPEHUS

Mmacca rpy- | 60 80 120 150 210 300 330 410 440 51(
3UKa M, T

IUIMHA 12,8 13,9 16,0 17,6 21,0 23,5 26,4 30,7 32,1 35
NPY>KUHBI
[, c™m

[TpenioxuTe Ha OCHOBAHUH 3TUX JAHHBIX METOJI BRIYUCICHHS KO DHUIIMECHTA KECTKOCTH
NPYXXHHBI U TIOTPEITHOCTh U3MEPEHUs (OTpeiessis JOBEpUTEIbHbIN HHTEpBaT). OTBET MPEICTABUTH
B Buze k = <k> + Ak H/m, 060CHOBaB BCe 3Tambl €ro BEIBOJA.

/ﬁl byTOoIMCTa IMEET CKOPOCTH V, a Macca ObIOIIEH MO M4y HOTH BO MHOTO pa3
6osbie Maccsl Mst4a. [Ipeanoxure croco, Mo3BOJSIONINMA ¢ TOMOIIBIO 3aK0-
HOB MEXaHUKH HAWTU CKOPOCTh Ms4a MOCIIE yAapa U HAIUTe 3Ty CKOPOCTb.

- 5. KontponbHoe 3ananue. yrOonuct ObET neHanbTH. B MOMeHT yiapa Hora
v B
@<

il 6. Kontponbnbiii Bonpoc. CTosBIIIas aBTOMAIIMHA HAYWHAET JBUTATHCS C YCKO-
ﬂ‘% penueM a . [lepBblil HAOMIOAATENH CUNTACT, YTO IPUIMHON ITOTO SBJISETCS Tpe-
HUE KOJIEC O TOBEPXHOCTh JOPOTH, MOCKOJIbKY APYTUX CHJI, TSHYIIMX aBTOMO-
Ouib Briepen HeT. BTopoii yBepeH B TOM, UTO TPEHUE MOXET TOJIBKO 3aTOPMO3UTDH JBUKEHHUE aBTO-
MOOWJIS, HO HUKaK HEe YCKOPUTh. BrICKkaxkuTe CBOE MHEHHE O TOM, KTO M3 Ha0JItoJaTesei mpas.
OneHuTte poJib TPEHHUS KOJIEC O IOPOTY: OyAEeT OHO MPUYHUHOMN YCKOPEHUS WM 3aMeIJICHUS] aBTOMO-
6uns. OTBeT 000CHYITE C MOMOIIBIO (PU3UUECKUX 3aKOHOB U (POPMYII.
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71.KoutponpHoe 3ananue. YacTuua ABMXKETCA TaK, 4YTO €€ paANyC-BEKTOP 3aBUCUT OT BPEMEHU 10
3
- e . = i t
3aKOHY T (t) = DASIn(a,t) + ] DAcos(ax) +k EB(—) ,rne A, B, w —nocTosHHBIE BEIUYNHB,
T

i, ], K —enuHUYHBIC OPTHI B IEKAPTOBON CHCTeMe KoopanuHat. OnpeaennTe BeITHIYHHY CKOPOCTH

gactunsl B MoMedTt =1 C,eciu T =1c¢.4 =3M,B=2M, w= 7T/2 pan/c. OTBET MPUBECTH C TOU-
HOCTBIO JIO TPEX 3HAYAIIHUX ITUPD.

8. KontponbHbIii Bomipoc. BekTop nMITysibca 9acTHITBI U3MEHSETCS CO BpeMeHeM t 110 3aKoHy
p=i (O(t + Btz) , TIe | —OpT JCKapTOBOM CUCTEMbI KOOPIUHAT O[3 — MOJOKUTEIbHBIC KOHCTAHTHI.

[1pu 3TOM rpaduk 3aBUCUMOCTH MOAYJIs (BETMYMHBI) CUJTbI, IEHCTBYIOIICH HA YaCTHILY, OT BpeMe-
HU TMIPE/ICTABIICH HA PUCYHKE!

9. KontponbHoe 3ananue. HebounbI1oil mapuk Maccel MIIETUT €O CKOPOCTHIO V, 1Ox —

74
yrioMm O = 60° kK TOpU30HTY U MajlaeT Ha BepTUKaIbHYIO cTeny. [locne Heynpyroro yna- EBZO
pa OH OTCKaKHBaeT co ckopocThio V, oz yriom B =3C° k ropusonty. Bpems coymape-

Hus T. Halitu Moysb cpeHel cuilbl HOpMaldbHOM PEaKIMK CO CTOPOHBI CTeHbl. V, =6
m/c, V, =4 m/c, T =0,01c, m= 2kr.

10. Kontponbhoe 3aganue. Tonkuit 06pyd ¢ maccoit m=50r wu ¢ pa-
auycoM R=0,5M 06e3 HauanbHOUM CKOPOCTH U 0€3 TPOCKAIB3bIBAHUS

ckaThiBaeTcs ¢ BoicoThl h=1mM (cMm. pucynok). g =10 mic?. CpaBHute

W3MECHEHHsI Pa3HBIX COCTABIIAIOIINX MEXAaHHMUYECKOM SHEPTHUH 00pyya u
YKaXHTE, yeMy Oy/IeT paBHa B HU)KHEH TOuke A KHHETHYECKast SHEPTHs
HOCTYIATEILHOTO IBH)KEHHS 00pyya:

a) 1]k 6) 0,75/Ix B) 0,5/x r) 0,25/1x

3. OueHouHble cpeacTBa (0LEHOYHbIE MATEPHAJIBI) 1J15 MPOBEAEHUSI IPOMEKY-
TOYHOM aTTecTAlHH 00YYAIOIIUXCS MO TUCHUIINHE (MOTYJTIO)

1 cemectp

IlepeyeHb KOHTPOJILHBIX 3aJaHUI H (HJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP A0cTHKeHUus1 KomneTeHun OITK-1.1)

1. KonTpounbHoe 3aganue. OnpeneuTh KOCHHYC yriia O MEKIy BEKTOPaMU y, M
a u b, ykazauubiMu Ha pucynke. OTBET OKPYIIIMTH JI0 JABYX 3HAYAIIMX 8 1] G H
6 = —
uudp.
™
4 AR
. 2. KonrpounbHoe 3amanue. Onpenenurb MOIyIb CyM- 2+ ‘b‘ M
3 "‘ MbI BEKTOPOB ‘a+6‘ ¥ MOJLYJIb BEKTOPHOTO TIPOM3BE- 0 2‘ ‘ ¢ 3 ’
6ra JeHUSI ‘[QXB]‘ JUIS BEKTOPOB, YKa3aHHbIX Ha pUcyHKe. OTBETBI OKPYTIIHTh JI0
4 L~
s ] JBYX 3HAYAIIUX HPD.
b X, M
6



9

3. KonTponbHoe 3aganue. YacTuiia ABHKETCS B IUIOCKOCTH X) 110 TPAEKTO- oA

pun, sBIsIOIIEiica cunycouon y = Ay Sin(kx) , C IOCTOSTHHOM 110 BEJTUYHHE D ¥
CKOPOCTBIO. YKaXHTE TOUKY, HIIM TOYKH TPAEKTOPHHU, OTMEUYCHHBIC HA PUCYH- B
K€, B KOTOPBIX BEJIMYHHA YCKOPEHHS YaCTUIIbI Oy1eT MHHUMAIbHOM ¢

a) A; 0)B; B) C; r)D; a1)AuC; e)BuD,; ) BenuunHa yCKOPEHUS BCIOAY
OJIMHAKOBA,;

4. KontpoabHoe 3ananue. YacTuia JIBUXKETCS N0 KPUBOJIMHEHMHON TPAGKTOPUM C MOCTOSHHBIM IO
BeJIMYMHE (MOJYJII0) HOPMAJIbHBIM ycKOpeHHeM. [Ipu 3ToM oka3bIBaeTcsi, YTO PajuyCc KPUBU3HBI

TPAGKTOpPUU B MECTE€ HaXOXKIe- |V \% v \Y \'% v

HHUA 4YaCTUIbI B03paCTaCT (610] { ¢ ¢ k ¢ ¢ {
BpemMeHneM U 1o cienyromem = i -

P Y Y a) 6) B) r) ) €)

3aKOHY: R(t)=con81ﬂ]2. VYka-

KHUTE HpaBI/IJ'II)HHﬁ rpa(bm( 3aBUCHUMOCTH BECIIMYHUHBI CKOPOCTH YaCTHUIIbI OT BPpEMCHU t:

5. KonTponwsHoe 3amanue. MatepuanbHas Touka M c¢BoO01HO 6€3 TpeHus

N 0. 2 1
CKOJIB3UT B IT10JIC CUJIBI TAXKCECTHU I10 I'NITaAKUM CTCHKAM I_[I/IJ'II/IHI[pI/ILICCKOI/I SIMBI C M )
ocbio O. YKaKuTe NMpaBUILHOE HAIIPABJIEHUE BEKTOPA TIOJHOTO YCKOPEHHUS TOY- \\ 3 A
4

Kd M B HauBbICIICH TOUYKE A €€ TPaeKTOpUH (CM.pHCYHOK):
a) 1 0) 2 B) 3 r) 4

6. KoHTponbHbIi Bonpoc. MaTepualibHasi TOYKa JIBUXKETCS 110 KPUBOJMHEHHOM TpaeKTOPUH, IIPH-
YeM B HEKOTOPBIA MOMEHT BPEMEHHU BeJIMYMHA €€ CKOPOCTH paBHA V, BEJIMUYUHA MMOJHOTO YCKOPEHUS

paBHa &, BeJIMYMHA TAaHT€HIIMAIBHOIO YCKOPEHUs paBHa @, . BennuuHy panuyca KpUBU3HbBI TPACK-

TOpI/II/I B ,Z[aHHI:nlf/'I MOMCHT BpeMCHI/I MOKHO BBIYHUCIIUTE I10 (bOpMy.]Ie:
2 2 2 _ a2 2 2
Y] \Y; Y] a —-a
a) R=—; 6) R=————; B)R=Y—"; ) R=———; n) R=Y—F;
a a’-a’ \ a’-a’ \

2
&) R=2: %) R=
a

T

a .
v2'

7. KonTponbHoe 3a1anue. MarepuanbHasi Touka M BpaIaeTcs 110 OKPYKHOCTH pa- 5
nuyca R, nurasch no yacoBoii crpenke. [Ipu 5ToM yrioBasi CKOpocTh BpalleHUs m

U3MEHSIETCS CO BpeMeHeM 110 3aKoHY w(t) =pt-a,rne a =2 pan/c,

<

=1 pan/cz. VYKaxuTe NpaBUIbHOE HApaBiIeHUE BEKTOPA YCKOPEHHS 8 TOYKH B R
MOMEHT BpeMeHH t =1 C u3 Tex, 4To yKa3aHbl HA PUCYHKE:!

a)l,  6)2; B) 3; r) 4; n) 5;

8. KonTtponbHslii Bonpoc. Jluck paguyca R HaunHaeT BpamaTthes U3 co- ®,,, panc
CTOSIHMS ITIOKOSI B TOPU30HTAIBHOM IUIOCKOCTH BOKPYT OCH Z, IPOXOJAIIEH 2 |
NEPIEHUKYIISIPHO €ro IIIOCKOCTH YEpe3 €ro LEHTP. 3aBUCUMOCTD ITPOEK- 0 10

\
IIUU YTIIOBOW CKOPOCTH OT BPEMEHHM MOKa3aHa Ha rpaduke. Bo ckoiabko ST 2laterslflie
pa3 OTJIMYAIOTCS BEJIMYMHBI TAHTCHIIUATBHBIX YCKOPEHHUI TOYKU HA KPAKO \\__
-4
JIICKa B MOMEHTBI BpeMEeHH t =2CcH t, =7 ¢?

a) B 2pa3a; 0) B 4 paza; B) 00a paBHbI HYIIIO; ') HEBO3MOXHO OIPEICIIUTh TOUHO;
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9. KonrponbsHoe 3ananue. Bennyrna (MO/1yiib) CKOPOCTH MaTepHaIbHOM
Touku M , Bce BpeMs JBUXKYIIEHCS 110 OKPY>KHOCTH, MEHSETCS CO BpEMEHEM
10 3aKOHY, MIOKa3aHHOMY Ha puc.l. OObsCHHUTE CBSI3b MEXKAY H3MEHEHUEM
CKOpPOCTHU U HalpaBJICHUEM JICVCTBYIOIIECH HA YacCTHUIly CUJIbl. B cooTBeTCTBUU
¢ Bamum o0bsicHeHNEM yKaKUTe, KAKOMY y4acTKy rpaduka Ha puc.1l coot-

—

BETCTBYIOT YKa3aHHBIE Ha pUC.2 HAIIpaBJIeHHUs CKopocTu V u cuiibl F | mei- PUC.2
CTBYIOIIEH HA Touky M ? a) 0-1? 6) 1-2? 8)2-3? 1)3-4?

10. KonTpomasHsiil Bompoc. 3a majoe Bpemst At = 1 Mc Teo, UMEBIIIee paHee
UMITYJIbC Py, IPHOOPENIO UMITYIILC Py (CM. pUCYHOK). UeMy paBHaA CpeaHss
BEJIMYMHA CHJIBI, IEHCTBOBABIIICH HA TENIO B TE€YCHHE BpeMeHU At?

a) 2000H; ©6) 1333H; B) 3000H; r)2236H; nx)4000H; e€) 1667H;
) Apyrou OTBET;

11. KontponbHoe 3aganue. HeGomnpinas maiiba Hauaia ABHKEHHUE U, JIx
0e3 HaYaIbHOM CKOPOCTH TIO TJIaJIKOH JISJITHON TOPKE U3 TOUKU A. 100
ComnpoTtuBieHne Bo3ayxa NpeHeOpeKMMO Majo. 3aBUCUMOCTb T10- ANE
TEHIMAIbHON HEPTUHU a0kl OT KOOPAUHATHI X U300pakeHa Ha 80 D
rpapuke U (X) . B Touke B npu CTOJIKHOBEHHH CO CTEHKOM Bhigenn- ¥ E N
[,
nock 40 JIx Teruia u maiiba orckounia Hazaa. [IpeninoxuTe uneto 40 1B
pacuera CKOpOCTH 11aiiObl HA OCHOBAHHUHM MPUBEACHHBIX HA PUCYHKE 20
JTAHHBIX W ONPEJEIINTE, B KAKOK TOYKE I1aii0a OCTAaHOBHUTCS:
a)C? ©0)E? 8B)D? r)F? ) apyroii orBer? 0 2 4 6 8 10 xwm
12. KouTposibHbIii Borpoc. JIBa cTepikHs Macchl M U JUIMHBI | Bpamamucs Bo- ()
KpyT 00IIei nepneHauKysipHoit ocu O, MpoxoasIieit yepes3 Kpasi CTep>KHEH. N /O\

CrepsKHH pa3BUHYJIHM B CTOPOHBI, KaK IMOKa3aHO Ha PUCYHKe. UTO MPOU301ILIO ¢
BEJIMYMHON MOMEHTA HHEPIIUU TaKOM CHCTEMbI OTHOCUTEIBHO ocu O7?
a) yBeIUYWJICS,  O) HE U3MEHWIJICSA, B) YMEHBIIHIICS,

13. KonTpomasHsiii Borpoc. Koseco macce M= 2kr ¢ paguycom R=2M MoxeT Bpa-
IaThbes TUO0 BOKPYT OCH CHMMETPHH A, TPOXOISIICH Yepe3 ero HeHTp, JTHO0 BOKPYT
napajie/ibHoOM ocu B, mpoxosineit uepes kpaii koneca (cM. pucyHOK). MOMEHT HHEp-

LIMM KOJIECA OTHOCUTENILHO OCH A paBeH | =2 kr 2. Yemy paBeH MOMEHT WHEPITUU

| g oTHOCUTENBHO OCH B?
a) 4xr-m>; 0) 6 kr-M: B) 8 kr-M>: r) 10kr-M>; n) 12 KIM: e) 18 kr-M;
) ApYyrou OTBET;,

14. KonTponsHbiit Bonpoc. HeGombIuoi MeTeopuT Macchl M JIBHKETCS 110 IPAMOH 7o

JMHUM MUMO T1aHeThl [1 co ckopocThio V. B Touke A, yka3aHHO# Ha PUCYHKE, Be- R\}\m -
JUYMHA MOMEHTa UMITYJIbCa METEOPUTA OTHOCUTENBHO LIEHTpA IJIaHEeThI paBHa L. AV
Kakum Obu10 MUHMMaIbHOE paccTosiHue R oT MeTeopuTa 10 1IEHTpa TIaHETHI.
mvsina L mvsina L L mv L

) ————,; 0)———; B)———, I)————; 1) —; € —,; X ——,

L mv cosa L mvtga mv L mvsina
15. KonTtponpHsIii Boripoc. B HadanbHbIl MOMEHT BpemeHu t =0 mumuHap ¢ m R

-

maccoit m=0,1kr ucpaguycom R=0,5M He Bpamaics, a OCTynaTeabHO 0
CKOJIB3WJI 110 TOPU30HTAIBHOM MOBEPXHOCTHU ¢ KMHEeTH4ecKoi sHeprueir 800 k. t=0

ITox neiicTBHEM CHIIBI TPEHUS OH Hayall KaTUThCS 0€3 MPOCKaIb3bIBAaHHS C KHHE-
TUYeCKO sHepruel nocrynarenabHoro apmwkeHus 200 k. OObsicHUTE CBSI3b KWHETUYECKOM SHEP-
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TUH ITOCTYIATEIBHOTO U BPAIIATEILHOTO JIBIKEHUS TP KaueHUU 0e3 MPOCKallb3bIBaHUS, U HA OC-
HOBAHHH 3TOM CBSI3U YKAKUTE BEJIMYUHY PaOOTHI, KOTOPYIO COBEPIIUT CHUJIA TPEHUS:

a) 300/Ix 6) 600/1Ix B) 500/]x r) 400/x

16. KouTposbHeii Bonpoc. OOpyd  (TOHKOE KOJBLO) M LMIMHAD UMEOT |5, dsoy,
OJIMHAKOBBIC MAacChl M PaJWyChl M BpPalIAlOTCS BOKPYI 3aKPEIIEHHBIX OCEi D
CUMMETPHH, TPOXOASIIMX Yepe3 MX LEHTPHI, C OAMHAKOBHIMH KHHETHYECCKHMHU [ .
SHEpPrusiMu. Bo CKOJIBKO pa3 yrioBas CKOPOCTh BpalleHHs: o0pyda (), MEHBILE YIJIOBOH CKOPOCTH
BpaIICHHUs UIMHAPA W), ?

a) B 2pa3sa; 0) B 4 paza; B) B \/4/3 pas; r) B \/2 pas; n) B 1,5pa3; ¢€) oHU paBHBI;

) HET MPAaBUJIBLHOT'O OTBETA;

17.KonTpoabHslit Borpoc. Tonkuit 00pyu ¢ maccoit m=0,2kr wu c pa-
muycoM R=0,5M kaTtutcs 6e3 MpocKanb3bIBaHUs, MMEs] HAYaJIbHYIO yT-
JIOBYIO CKOPOCTh W= 2 paj/c . BcnoMHuTE, U3 KaKUX COCTaBJISIONINX

CKIIaABIBACTCS MEXaHNYCCKasA SOHEPTUA U YKAXKUTC Ha KaKYI0 BEIMUUHY
BO3PACTCT NOTCHIMAJIbHAA SHCPTHUA 06pyqa MocJIC NoAbEMAa HAa MAKCUMAJIbHYIO BO3MOXXHYIO BBICO-

Ty (CM. PHCYHOK):
a)0,1/x 6)0,15/1x B)0,2/[x 71)0,3x xa)Apyroi oTBET

IlepeyeHb KOHTPOJILHBIX 3aJaHUI H (HJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTposMpyeMblii HHIHUKATOP A0cTH:KeHUus1 KomneTeHuun OITK-1.2)

1. KonrpoinbsHoe 3aianue. YacTuia JBUKeETCs Tak, 4YTO €€ paJnyCc-BEKTOpP 3aBUCUT OT BPEMEHH 10

3
3aKoHy I (t) =i mSin(Cut) + I DACOS(QI) +k EB(;) ,rne A, B, W —nocTossHHBIE BEJINYNHBI,

- -

I, ], K —enuHu4HBIC OPTHI B IEKAPTOBOM cUcTeMe KoopauHat. Onpenenute BeIMYUHY CKOPOCTH
vactuipl B MOMeHT t = 1 C,eciu 7 =1 ¢.4 = 3m, B = 2m, w= 77/2 pan/c OTBeT NpuBecTH ¢ TOY-
HOCTBIO /IO TPeX 3Havammx nudp.

2. KOHTpOHBHOG 3aJaHuc. qaCTI/II_Ia ABUIKCTCHA TaK, UTO €€ CKOPOCTb 3aBUCUT OT BPCMCHHU I10 3aKOHY

-

-t ) . (tY .
\Y} (t) =il lA—-B— [+] EB(—) ,rne A, B —1mocTosiHHBIE BEIUYUHEI, |, | — €IUHUYHBIE OPTHI B
T T 4

JIEKapTOBOM crucTeMe KoopauHar. Onpeaenure, 4epes3 CKOJIbKO CEKYH/I YCKOPEHHE YaCTUIIBI OyIeT
HepreHuKYIApHO ocu x, eciiu T =1 ¢, A = 3m/c, B = 5m/C.

3. KonrponpHoe 3ananue. KoopauHaTta TOUKH, IBMOKYILEHCS 110 MIPSIMOM JIMHUK, MEHSIETCS CO Bpe-
F+2a-4

MeHeM t 110 3aKoHYy X = a3 rae x Ut u3MepsIoTCsS B METpax U CEKyHJax COOTBETCTBEHHO.

Berauciisist mpou3BoIHYI0, HAWTH 3HaYEHUE IPOSKIIMU CKOPOCTU V, ITOH TOYKH (B M/C) B MOMEHT

BpemeHu t = 2c.

4. KoHTposbHbIN Bompoc. TBep1oe Tea0 HaUMHAET BPalllaThCsl BOKPYT ®,, pan/c

OCH Z C YIJIOBOM CKOPOCTBIO, IPOEKIIMS KOTOPOM U3MEHSETCS BO BpeMe- 2 }

HH, KaK [M0Ka3aHo Ha rpa¢uke. Ha kakoif MaKCUMalbHBIA yroj OTHOCH- 0 107]
TEJIbHO HAYAJILHOTO MOJIOXKEHHS CMOKET ITOBEPHYTHCS TEJIO 3a BCE Bpe- ST 2N\3- 68 e
Msl BpaLIEHHs? /
a)4pax;,  0)2lpax; B)S5pam; 1) 9pan; -4
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5. KonTposbHsIii Borpoc. YacTuiia IBHKETCS BIOJIb OKPYKHOCTH € PaguycoM 1 M B COOTBETCTBHH
¢ ypaBuenuem @(t) =277 (t3 -12t+ 219 , TIe @ —yrou B paauanax, t —Bpems B cekyHnax. O0bsic-

HUTE CBA3b yIJia IIOBOPOTA ¢ C YCKOPEHHUEM IMOCTYNATCIBbHOI'O ABMXCHUA TOYKH U OIIPEACIIUTE,

YeMy paBHO TaHIeHIMaIbHOE (KacaTelbHOE K TPACKTOPHH) YCKOPEHUE YacTHIIbI (B M/ ¢?) B TOT

MOMEHT BPEMEHH, KOT/[a €€ HOPMaJIbHOE YCKOPEHHE PABHO HYIIIO:
a)6n? 0)12t?  B) 241? 1) 36n7? 1) APYroi OTBET?

6. KontpospHoe 3amanue. YacTuiia nu3 COCTOSIHUSA OKOSI HayaJla IBUraThCs O AyTre OKPY>KHOCTH

3
panuyca R=1 M c yriioBbIM YCKOPEHHEM, KOTOPOE 3aBUCUT OT BPEMEHHU 10 3aKOHY & = A(—j :
T

Hcnonb3yst CBA3b KHHEMATHYECKUX IMIEPEMEHHBIX, ONIPE/ICITUTE BEJTMUYNHY HOPMAJILHOTO YCKOPEHHUS
yacTHUIlel uepe3 Bpems t =1c,ecnmu 7 =1c. 4= 2 2

7. KOHTpOJ’IBHOC 3aaHucC. ‘-Iacmua MacChl M IBHUKETCA B IIJIOCKOCTH TaK, YTO €€ MMITYJIbC 3aBUCUT

5 3
a - t - t -
OT BPEMEHH T10 3aKOHY p(t) =i DA(— + ] [B|—|,roe A B —mnocrossHHbIC BEIUYUHBL, |, | —
4 T
€IMHUYHBIC OPTHI B IEKAPTOBOM CHUCTeMEe KoopauHaT. HaliTu yCkopeHHne 4acTHUIlbl B MOMEHT Bpe-

menn t =1 c,ecrm 7=1c¢c. 4=2«krB/c, B=3«krt/c, m=4kr.

8. KonTponbHoe 3aganne. J[Ba [ucka MOTYT BpaliaTbCsi BOKPYT OOIIEei BEpTUKATBLHOM O| my,R,

ocu. Bepxnuii nuck ¢ maccoit m; u paguycom R, Bpamaincs ¢ yriaioBoi CKOPOCTBIO QW Do

Y ylajl Ha HWKHUH NOKOMBILIMMCS AUCK, UMEBIIMH Maccy M, = 2M, U paguyc R
o O'| My, 11,

R, = 2R, . lucku cnunarorcs. Paccunraiite Ha OCHOBaHMM IPUBEIEHHBIX JaHHBIX HX

00IIYyI0 YTTIOBYIO CKOPOCTh U YKQXKUTE MPABUIIbHBIN OTBET:

a) w; 0)74/9; B)5wW9; 1) 9%5; 1) wW9; e) 35 x) &5; 3)a3;

u) 170/ 9; ) 5&/3; 1n) 7&f5; ™) npaBuibHOrO OTBETA HET (IIPUBEIUTE €TO);

9. KontponbHbiii Bonpoc. HeOombI1oit MeTeopuT Macchl M IBHXKETCS MO PSMO [Me_ m

JUHUU MUMO Iu1a”eTsl I1 co ckopocTeio V. HaumeHsbliee pacCTOSHUE OT METEOPUTA o e

JI0 IIEHTpA TJIaHETHI BO BpeMs moéra O0buto paBHO R. B Touke A, ykazaHHOI Ha pu-

CYHKE, BEJIMYMHA MOMEHTA UMITYJIbCa METEOPUTA OTHOCUTEIBHO LIEHTpa TiaHeTsl paBHa L. I1o ka-
KOW U3 MPUBEJCHHBIX HIDKE (YOPMYIT MOXKHO NMPABUIBHO BBIYUCIHUTH PACCTOSHUE OT TOYKH A 10
LICHTpA IUIaHEThI? (0TBET OOBSICHUTD WIIM 0OOCHOBATH BBIBOJOM MTPABUIIBHOW (POPMYJIbI)

L

a) Rcosa; 6) ———;
mvsina

R L L R L
B) —, T)—, , € , XK) —, 3) Rtga,
) tga ) mvtga A mv cosal ) cosa ) mv ) g

10. KonTponsHoe 3ananue. ToHkuil cTepkeHb miuHbl | MoXeT 0e3 TpeHus Bpalmatbest  m,/ O
BOKPYT 3aKperuieHHoi ocu mozaseca O, Mpoxosiieii yepe3 ero kpak (CM. pUCYHOK), U i
UMEET MOMEHT uMHepuuu | oTHocuTenbHO 3TON ocu. CHauyana CTEp)KEHb IMOKOWICS B ﬁ \ I
TOPU30HTAJILHOM TIOJIO)KEHUH, a 3aTe€M €ro OTIYCTHIM 0e3 HadajabHOM CKopocTH. B I
BEPTUKAJIBHOM IIOJIOKEHUM YIVIOBAas CKOPOCTb CTEP)KHA MAaKCUMaJbHA M paBHA W.
VYkaxure npaBUIbHYIO (GOpMyny U3 yKa3aHHBIX HIDKE, 10 KOTOPOW MOXHO HAWTH MAaccCy CTEP)KHS
(g — ycxopenue cBoOomHOrO najgeHus) (OTBET OOBSICHUTh MM OOOCHOBAaTh BHIBOJOM NPABUIILHOM
bopmyIbl):

3l | I 2l 3l | I 3l | 2l
a) —— 0) B r) —; ) — e) — xK) ——

2g ' 291’ 3gl ' g’ g ’ g ’
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IlepeyeHb KOHTPOJILHBIX 3aJaHUI H (AJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTposMpyeMblii HHIUKATOP A0cTH:KeHUus1 KomneTeHun OITK-1.3)

1. KonTponbHoe 3ajanue. Beranciants MUHIMAaIbHOE 3HaUeHHE QYHKIH Y = (X - 2) I:(Exp( - 3 .

PesynbraT OKpyrauTh 10 TPEX 3HAYAIUX LUD.

2. KonrpounpHoe 3aanue. YacTuiia HaunHaeT CBOE JIBIKCHUE U3 Hayalla KOOP/AWHAT, H €€ CKO-
t tY

POCTH 3aBHCHUT OT BpeMeHH { 10 3akoHy V (t) =i DA(—) + ] EB(—) ,tne A, B —nocrosHHBIE Be-
T T

JMYUHEL, |, | —eIUHUYHBIC OPTHI B IEKApTOBO# cucTeme KoopanHaT. OnpeenuTe, Ha Kakoe pac-

CTOSIHME OT HayaJla KOOpAMHAT yAaJIUTCs yacThlla B MOMEHT BpeMeHu t =1 c,eciu 7 =1c. 4 =4
m/C, B = 5m/C. OTBET OKPYIIIUTH 10 TPEX 3HAYAIIUX HUDP.

3. KontponbHoe 3aganue. Yactuna U3 cocTOSTHUS TOKOS Hayaa ABUIaThCs 110 Jyre OKPY>KHOCTH
panuyca R=1 M c yriioBoil CKOpOCTbIO, MO/1YJIb KOTOPOIl 3aBUCUT OT BPEMEHHU 110 3aKOHY
6

t
w=A AR [TpemioxxuTe criocod onpenenenus BEIMYMHbI YTia MEXy MOJIHBIM YCKOPEHUEM

YACTHUIIbI M €€ CKOPOCTBIO U ONIPEIETUTE, Yepe3 CKOJIIBKO CEKYH]I 3TOT yroj OyneT paBeH 45°, ecinu
_ _ 7 -1
T=1c. A=610 ¢

4. KoHTposbHOE 3aJaHue. DKCIEPUMEHTATOp MOABEIINBAI HA NPYKUHE I'PYy3bl Pa3IM4YHON Macchl,
u3Mepsit BpeMsi 10 HOTHBIX BEPTUKAIBHBIX KOJI€0aHUI TaKOTO MPYKMHHOTO MasiTHUKA U TIOTYYHIT
CJIEYIOIINE PE3YJIbTaThl 3aBUCUMOCTH 3TOT'0 BPEMEHHU OT MAcchl M MOJBEUIEHHOIO Ipy3a.

N° 1 2 3 4 5 6 7 8 9 10

V3MEpPEHUS

Mmacca rpy- | 60 80 120 150 210 300 330 410 440 51Q
3UKa M, T

BpeMsi 34 4,1 5,0 54 6,5 7,6 8,3 9,0 9,5 10,]
t,c

[IpennoxxuTe Ha OCHOBAHUU ATHX JAHHBIX METOJI BEIUMCICHHS KO uImenTa sxEcTKOCTH
NPYXXHHBI U TIOTPEIIHOCTh U3MEPEHUs (OTpeessisi J0BEpUTEbHbIN HHTEepBaI). OTBET MPEICTABUTh

B BUze kK = <k> + Ak H/Mm, 060CcHOBaB BCe dTambl €ro BEIBOA.

5. KontposbHslii Bonpoc. Cpasy nocne yaapa KueM B LIEHTP IOKOUBILIErocst Oui-

—)— JIMapAHOTO 1Iapa, OH JBUXKETCS IOCTYIATEIbHO CO CKOPOCTBIO Vo. [Ipoananusu-
pyHTe AanpHelIee IBMKEHUE Iapa U ONMUIINTE, KAKKE 3aKOHBI JMHAMUKH ITPUBO-

JIT K TOMY, YTO ILIap IOMAAAeT B JIy3y CO CKOPOCTBIO, MEHBIIIEH Vo U ¢ MEXaHUYECKON YHEPrUeH,

MEHbLIEN mV02 / 2. ObocHyiiTe CBOE CYXIEHUE COOTBETCTBYIOIIMMU (OopMyIaMu (PUUKH.

6. KontponbHslii Boripoc. B HIbkHEH Touke chepruecKoi MBI JISKUT TEI0-
napasuiesienures ¢ Maccoi M. Ha ckiioHe siMbl Ha BbicoTe N OT ypOBHS JHA
yAEPKUBAIOT TUIACTUIIMHOBBIN IIApPUK TOM K€ Macchl M U OTIYCKaroT 0e3
HaYyaJIbHOW CKOPOCTHU. B HMKHEN TOUYKE IIAPUK IIPUITUITHET K JIeXKAILEMy
TEJly U OHU HaYHYT CKOJIb3UTh. BBICKaKuTE CBOE MHEHHE O TOM, B KAKOM
CJlydae MpH CTOJKHOBEHHUHU BBIJICIUTCS OOJIbIIE TEIJIa: KOTa CKJIOH SIMBI IIEPOXOBAT M IIAPUK CKa-
ThIBaeTCA [0 HEMY 0€3 MPOCKaNb3bIBAHUS, UM KOT/Ia CKIIOH SIMbI a0COJIFOTHO TTIQAKUN U TPEHUS
HeT? O00CHYITE CBOE CYKACHNE HEOOXOJUMBIMH 3aKOHAMH U (hopMyTaMu (PU3HKH.
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7. KoutposibHoe 3ananue. [Tokosimuiicst crepeHb Macchl M | uinHbI | criocobeH % qu
BpaIaThCsi BOKPYT MEepHEHIUKYISIPHON 3aKkperuieHHon ocu OO’, mpoxoasiei Jye- .V=’él.
pe3 ero HeHTp. B MpoTHBOIONOKHBIE Kpasi CTEP>KHS OJTHOBPEMEHHO BPE3aI0TCs oR / v
MaJICHbKHE IJIACTHJIMHOBBIE IIAPUKU C TEMH K€ MaccaMu M, JIETEBIINE HABCTPEUY

JIpYT IpYTY C OJMHAKOBBIMHU [0 BEJIMYMHE CKOPOCTAMU V MEPIEHIUKYISIPHO KaK CTEPHKHIO, TaK U
K ocH Bpauienus. [llapuku npununaroT K crepkHio. PaccunTaiite Ha OCHOBaHUU PUBEIEHHBIX
JAHHBIX YTJIOBYIO CKOPOCTH CTEPKHS C MPUIMIIIMMHU IAPUKAMH Cpa3y MOCe yaapa U YKaKUTe
NpaBUIbHBII OTBET (OTBET 00OCHOBATH BBHIBOJAOM ITPABUIIbHON (OPMYJIbI):

A7 0T o D A 9 Wi wI 0w

3 2 4 6 5 5 7 12 n 5
6V . 18v, .
o ) TR H) MPaBWJILHOTO OTBETA HET (IPUBEIUTE €r0);
8. Kontpousbhslii Bonpoc. lap panuyca R MoxeT BpamaTbcest 1100 BOKPYT OCH CUM- A B
MeTpuH A, mpoxojsiieit uepes ero nentp C, 1100 BOKpyr napamiensHoii ocu B, mpo- R
XOAsIIel yepe3 Kpai mapa (cMm. pucyHok). Kakum Oyner otHomieHue lg/l, MOMEHTOB ‘

UHEPIUH JAaHHOTO Tela OTHOCHUTENBHO oceil B u A? (0OTBeT 00BbsACHUTH Wi 000CHOBATH

BBIBOZIOM MPABUIIbHOM (HOPMYJIBI)
a) 1, 0) 3/2; B) 2; 1)5/2 n 3; e) 7/2; x) 4, 3) 9/2;  u) Her mpa-

BUJIBHOI'O OTBETAQ,

9. KonTponbHoe 3a1anue. Ha HeBeCOMBIX HUTSIX JUIMHBI | BHCAT conpHka-
caroluecs MIacTUIMHOBBIE MAapbl Maccod Mu 2m.Ha ognHakoBBIN yrom
o MOYHO OTBECTH JHOO0 OOJBINOM, 100 MaJIeHbKUH IIap U OTIYCTHTD
6e3 HayanbHOU ckopocTH. [Ipu ynape mapsl CIUnaTcs U BhIICISETCS Te-
110. [1epBblil SKCIIEPUMEHTATOP CUMTAET, YTO BbIJICJIMBIIEECS TENJIO OONIbIIE B TOM Cllydae, Korjaa
OTBOJAT OOJIBIION IIAp, @ BTOPOH SKCIIEPUMEHTATOP YBEPEH, UTO JJISl BBIJAEIICHHUS OOJBIIEro Tera
HaJI0 OTBECTU MaJIeHbKUH 11ap. BeICKakuTe CBO€ MHEHHE O TOM, KTO U3 HUX IpaB. OTBET 000CHYH-
TE€ C OMOILBIO (PU3NYECKUX 3aKOHOB U (hopmy.

=

m_ g o, m 10. KontponbHoe 3ananue. Ilpu abcomoTHO ypyromM coyJapeH!H IByX METal-
— <—O JIMYECKUX LIAPUKOB C MACCAMM My u My, IBUTABIINXCS HABCTpedy APYT APYTY CO

CKOPOCTSIMHU Vi 1 Vo, B MOMEHT Han00JIb1Iero cOJIMKeHHs IIapUKU ABHXKYTCS C OTHON CKOPOCTHIO

Vg, OTIpE/IeIIsIeMOi 3aKOHOM COXPAaHEHHs UMITYIIbCa |mVy — My | = (My+Mmy)V ¢ B TOIBKO IIOTOM pa3-
JeTaloTCs B CTOPOHBL. [Ipu 3TOM KHMHETHYEeCKasi JHEPTHsI MEHSAETCS Ha BEJINYUHY

2 2 2
\% myv tmy)v
AE,,, = ”‘121 + 22 2 _(m 22) 9 >0. M3n0%xHuTe Ballle MHEHHE O IIPHYHHE H3MEHEHHUS SHEPTHH

1M 00 omuOKax B 3aMCaHHBIX (hopmyJiax.

4. OueHovHbIe cpeacTBa (OLEeHOYHbIe MATEPHAJIbI) [IJIsl MPOBEIEHHS POMEKY-
TOYHOM aTTEeCTAMH 00yJaroIuXcs (3AIUTHI KYPCOBOii padoThI (MPOeKTAa)) Mo
AUCHUILIIHE (MOTYJIIO)

3aHATUS yKa3aHHOIO THUIIA HE INPEeIyCMOTPEHbI OCHOBHOW INpodeccuoHanbHON 00pa3oBa-
TEJIbHOHN IPOrPAMMON.



