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1. Onucanue poHIa OLEHOYHBIX CPEICTB (OLEHOYHBIX MATEPHAJIOB)

®oHJ OIICHOYHBIX CPENCTB (OIICHOYHBIC MaTepUalibl) BKIOYACT B ce0si KOHTPOJIbHBIC 3a/1a-
HUsE U (MJIM) BOMPOCHI, KOTOPhIE MOTYT OBITh MPEUIOKEHBI 00YYaIOIIEeMyCsl B paMKax TEKYIIEero
KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallud MO JUCHUIUIMHE (MOIYI0). YKa3aHHBIC
KOHTPOJIbHBIE 33J[aHus U (WJIM) BOIIPOCHI MO3BOJISIOT OLIEHUTD JTOCTHXKEHHE 00YJIaIOIIMMCS TUIAaHH-
PYEMBIX pe3yJbTaTOB OOYYEHHsS IO TUCHUIUIMHE (MOMIYIIO), YCTAHOBICHHBIX B COOTBETCTBYIOILCH
paboueii mporpaMmme TUCHUIUTAHBI (MOIYJIs), @ TaKKe CPOPMUPOBAHHOCTH KOMIETEHIIMN, YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH 0OIIe XapaKTepHCTHKE OCHOBHOW mNpodeccHoHanbHOM 00pa3zoBa-
TEJIbHOW MPOrpaMMBl.

[TonHBIe HAUMEHOBAHMS KOMIIETEHIIMM M WHAMKATOPOB UX JOCTHXEHHS NPEICTABICHbBI B
o01e XxapakTepUCTUKE OCHOBHOM MpodeccnoHaabHOM 00pa30BaTeIbHON TPOTrPAMMBI.

2. OuneHounsble cpeacTBa (OLEHOYHbIE MATEPUAJIbI) IJIsl MPOBEIEHHUS TEKYIIEro
KOHTPOJIsSI yCIIeBAeMOCTH 00y4AIOLIUXCA M0 TUCHUILTHHE (MOTYJII0)

1 cemectp

IlepeyeHb KOHTPOJILHBIX 3aIaHMI ¥ (MJIH) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTposMpyemMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.1)

1. KonTponbHoe 3amanue. Halimure Moayiib pa3HOCTH BEKTOPOB |é - b| , Y, M

/
/
QY

1300pakKeHHBIX Ha PUCYHKE CIIpaBa. Pe3ysIbTaT OKpYyrJIMTh 10 ABYX 3HaYa-
KX UQP ¥ yKa3aTh MPaBUIbHBIA OTBET:
a)36 6)8 8381 n72 na)l14 )99 k) apyroii oTBeT

[ S T =)o)

2. KonTtponbHblil Bonpoc. KameHbs Opocuiu moj yriioM K TOpU30HTY J’g = v
CO CKOPOCTBIO V. Ero Tpaekropus B OJHOPOIHOM I0JIE TSKECTH C
n3o0pakeHa Ha pucyHke. CompoTHBICHHS BO3yXa HET. B kakoit A E

TOYKEC TpaeKTOpI/II/I MO,Z[y.]'H: IIOJIHOT'O YCKOpeHI/IH KaMHs MaKCHUMAaJICH.
a)AuE;, 06)BuD; B)C, I) BO BCEX TOYKAX OJMHAKOB,;

3. KonrponbHoe 3ananne. MarepuanpHas Touka M cB0oOOHO O€3 TpeHus

CKOJIB3UT B TI0JI€ CUJIBI TSDKECTH IO TJIAJKUM CTCHKaM CUMMETPHYHOM aMbl (A A M AB
U B —HauBbicnre Touky nogasema). [Ipu 3TOM BennunHa TaHTeHIUATBHOM

(kacarenbHOW K TPACKTOPUH) MPOCKIIUH YCKOPEHHS TOUKH M (YKakuTe 0
NPaBUJIBHOE YTBEPIKICHHE):

a) paBHa HyJIO B Touke B 0) MakcuMmanbHa B HIDKHEH Touke Tpaekropuu O

B) HE paBHa HYIIIO B TOYKE A I) OJMHAKOBA BO BCEX TOYKAX TPACKTOPHU

4. KontponsHoe 3a7aHue. BeaudrHa yriia moBopoTa (bmnqecmro TeJla BOKPYT 3aKPEIICHHON OCH

BpallleHUs 3aBUCHUT OT BpeMeHH t 1o 3aK0Hy ¢( ) , T1Ie - IOJIO’KUTENbHAsI KOHCTAaHTa. YKa-
YKUTE MPABUIHHBIN TpaduK BpeMeH- 0

HOM 3aBUCUMOCTHU IIPOEKILIUHU yTIIO- t k ! \ ! l
BOI1 CKOPOCTH Ha OCbh BpallleHUs [TPU B) r) 1) €)

3TOM YCJIIOBUH.
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5. KonrtponbHoe 3ananue. J{uck Bpamaercs BOKpYyr CBOeH ocH, N3Me- o0 A
o o Z
HSIsl IPOEKIIMIO CBOEH YIIIOBOM CKOPOCTH TaK, Kak MOKa3aHO Ha PUCYH-
Ke. YKaXuTe, Ha KaKUX y4JacTKax rpaduka npuBeJeHHON 3aBUCUMOCTH 0 B D ¢
o

W, (t) BEKTOP YIJIOBOI CKOPOCTH G HAlpaBJIeH 10 OCH Z?
a)0-AuA-B 6)0-AuC-D B)A-BuB-C r)B-Cu C-D

6. KontponbHoe 3aganue. MartepuanbHas Touka M \

JIBHOKETCS 110 mapaboiie (prc.l) B HarpaBlICHHUH, 4 ¥ Puc?2

yKa3aHHOM cTpenkamu. ['paduk n3MEeHEHUs BETUYHHbI Puc.1

(Momysst) e€ ckopocTH npuBeacH Ha puc.2. Ha puc.1 M \'\./'/ t

MIOKA3aHO MOJIO0XEHUE TOUKM M B MOMEHT BpeMEHHU 1 HanpasneHne t t tl3
ABWKEHUs

t;. YkaxuTe Ha 3TOM PUCYHKE HalpaBJICHUE CUJIBI,

JeUCTBYIOLIEH Ha TOUKY M B 3TOT MOMEHT BpeMeHH {1:
a) 2 0) 1 B) 4 r) 3

7. KontponbHoe 3aganue. 13 )xecT BeIpe3alid TPU OJIMHAKOBBIE JIETaIN 0

B BHJIE dJunrica. [[Be geTanm paspe3aivi Ha YEThIpe OJIMHAKOBBIC YaCTH. ﬂ D 2™

3areM Bce 4acTH OTOABHHYIH JPYT OT Apyra Ha OJMHAKOBOE PAcCTOs- |

HHUE U PACCTaBHJIM CHMMETPUYHO OTHOCHTEIRHO ocu OO' (M. puc.). Q s
Ols <2

Bribepure npaBuibHOE COOTHOIIEHUE MEX/1Y MOMEHTaMH WHEPLUU i :
3TUX HAeTajiell oTHocuTenbHOo ocu OO I z 3

a) He XBaTaeT JaHHbIX; o) 1,>1,>1,; B) |, <I,<lIyg; r) I, <l,=1,
8. KontpospHbIii Boripoc. Bennuraa MOMEHTa UMITYJIbCa CITyTHUKA MacChl M, TBUXKY- /§>m
HIerocs Mo KpyroBoul Tpaektopuu paauyca R Bokpyr manets [1 moj aeiictBueM cuibl ( - QF \
rPaBUTALMOHHOTO MpHUTsDKeHUsT F , paBHa L. Ilpu 3TOM Macca criyTHHKa M paBHA! \g)
L2 L2 212 L2 212 L2 y
a 0 . B : I IO) ——. €) —— . K) IPYIOH OTBET;
) FR® ) 2FR® ) FR? ) 2FR? ) FR® ) FR? ) Apyr

Ilepeyenb KOHTPOJILHBIX 3aIaHMI ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTpoMpyeMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.2)

1. KontposbHoe 3aanue. YacTuia IBUKETCS TaK, YTO €€ paJuyCc-BEKTOP 3aBUCUT OT BPEMEHHU 10

2 3
3aKOHY f(t) =i Dﬁ\(lj + I EB(lj +k[C ,rne A, B, C —mocTrossHHBIE BETMUUHE], | , I K —equ-
T 4

HUYHBIC OPTHI B JICKAPTOBOM CHCTeMe KOOpAWHAT. HaiiiuTe TaHreHe yriia, moj KOTOpbIM Oy/IeT Ha-
mpaBjieHa CKOpPOCTh V K ocu X B MOMEHT BpeMeHnu t =1 c,ecnmu 7 =1c¢,4 =2m,B =3m, C =4m.

2. KoHTpobHBIH Bonpoc. PU3NUECKOe TEJIO HAYMHACT BPAIIAThCs ¢ HYJIEBOM € pan/c?
Ha4yaJbHOU CKOPOCTHIO BOKPYT 3aKPEILNICHHOW OCH, MPUYEM 3aBUCUMOCTH IIPO- 2 *Kf\’f
R
€KLIMH YIJIOBOTO YCKOPEHHUS Ha OCh BpallleHUsl OT BpeMeHH t MoKa3aHa Ha pu- 0k 4 1 411 ~ [-¢
(v} v | | |
cyHke. Kaxoii Oyzer BenmuunHa yrioBoi CKOpOCTH BPALEHUs Tella B MOMEHT -2?5[1:1?
BpeMeHu t = 6 C?

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

3. Konrtponbusiil Bonpoc. Ha pusuueckoe Teno neiictByer cuia. 3aBUCUMOCTD OT
BPEMEHHU €€ IPOEKIIMKA Ha OCh X ITOKa3aHa Ha PUCYHKE. B HauanbHBI MOMEHT
BpeMenu {p = O mpoekius uMIynbca Tejaa Ha OCh X ObUIa paBHA HyIO. Yemy oHa
OyneT paBHa B MOMEHT { = 6¢7?
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a) Okr-m/c; ©0) lkrwm/c; B)2kr-m/c; 1) 3kr-m/c; na)4dkrwm/c; e)5krwm/c; k) 6kr-m/c;
3) 8 xr-m/c; 1) Ipyroi OTBET;

4. KontposnbHoe 3amanue. JI[Ba MaJIeHbKUX MACCHBHBIX IIApUKa 3aKPEIJICHBI | r |
Ha HEBECOMOM JUIMHHOM CTEp>KHE Ha PacCTOSHHM I apyr oT apyra. Crep- L 2 T, l
O
(R

XKEHb MOXKET Bpamarbcs 0e3 TpeHHs B TOPU30HTAIBHOM IUIOCKOCTH BOKPYT
BEPTUKAJIBHON OCH, IPOXOJALIEH ocepeinHe MexXay mapukamu. CTepKeHb
PacKpyTWIM U3 COCTOSHUS MOKOS 10 YIJIOBOM CKOPOCTH (), IPU 3TOM OblIa
coBepieHa pabora A. Illapuku pa3aBUHYIM CUMMETPHYHO Ha paccTtosiHue > = 3h. Mcmonbsyiite
MOJXOSIINN 3aKOH COXPAHEHHUSI U C €r0 MOMOIIBIO OMPEAETUTE, 40 KaKOW YIriIOBOM CKOPOCTH HE-
00XO0AMMO TENepb PACKPYTHUTh CTEP>KEHB, COBEPIINB TAKYIO ke padoTy?

1

3)0)22%001 6) o = 3uy B) Wy = 30y r)wz=ﬁw1

5. KoHTtponbHOe 3a1anne. B HEMOIBMIKHO BUCSIIIMA TOHKUI CTEP>KEHb ¢ Maccoi M u

JUTHHOM |, KOTOPBIN MOXET Bpamarbhcs BOKPYT ocu O, IpOXOAsIiei Yepe3 TOUKY MojBeca Ha m,l
Kparo CTEpPXHs1, BPE3aeTCs JIETEBIINN TOPU30HTAIIBHO CO CKOPOCThIO V TUIACTUIIMHOBBIN I1a-

PUK, UMEIOLIUN Ty K€ Maccy M, ¥ IPWIMIAET K TPOTUBOIOJI0KHOMY KOHILY CTEpPKHSI.

PaccunraiiTe Ha OCHOBaHUM MPUBECHHBIX TaHHBIX UX OOIIYIO YTIIOBYIO CKOPOCTh Cpasy ym
IMOCJIC yaapa U YKaXKUTe HpaBI/IJ'IBHBII\/'I OTBET.

3v., 3v, 2v . 3v, 6v . v . 6v . 12v, 17v, 6v .
a A 6)_1 T~ r Y H)_l € ] K 0 3 0 u T K T

2l 4 3 5l 8 6l 7 7 12 11

J1) IPaBUJIBHOTO OTBETA HET (PUBEIMTE €r0);

IMepeyeHb KOHTPOJILHBIX 3aIaHUI U (HJIM) BOITPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpoupyeMblii HHAUKATOP A0ocTHKeHUs1 komneTeHun OITK-1.3)

1. KontponpHsiii Bonpoc. Kamens 6pocnnu u3 Touku O 1oJ1 yriiom o
K TOPH30HTY C Ha9alnbHOM ckopocthio V. [Ipernoxkure crioco ompe-

= A

ol

JICTICHHS TAHT€HI[HATLHOM (KacaTeIbHOM K TPAEKTOPUH) MPOEKIIUU yC- !
KOPEHHUSI KAaMHSI B CIeJIaliTe BBIBOJ 00 M3MEHEHUU BEIMYMHBI TAHTCHIIUATBLHOM MPOSKIIHH YCKOpe-
HUS KaMHsI, KOTOPBIN CHavalsia MOAHUMAETCs BBEPX, a IOTOM TaJaeT Ha 3eMIIi0. B kakoit Touke Tpa-

EKTOpHH OHa OyeT MaKCHUMaJbHA U YeMy paBHA?
/ﬁj ¢byTOonrcTa UMEET CKOPOCTH V, a Macca OBIOIIEH 10 M9y HOTH BO MHOTO pa3

6obie Macesl Mstua. [Ipemnoxure crnocod, MO3BOJSIOMINN C TOMOIIBIO
3aKOHOB MEXaHHMKH HAITH CKOPOCTH Ms4a IOCiIe yAapa U HalIuTe 3Ty CKOPOCTb.

. 2. KonrponbHoe 3ananue. @yrdonuct 66T neHanbTH. B MoMeHT ynapa Hora
v B
@ -

3 3. KontponpHsrii Borpoc. CTosiBIIIas aBTOMAIIMHA HAYMHAET JIBUTATHCS C YCKO-
ﬁ‘% penueM a . [lepBblii HaOMIOAATENH CUNTACT, YTO IPUIMHOM ITOTO SBIISAECTCS Tpe-
HUE KOJIEC O MMOBEPXHOCTh JJOPOTH, MOCKOIBKY JIPYTUX CHJI, TSHYIIUX aBTOMO-
OwItb Briepen HeT. BTopoii yBepeH B TOM, 4TO TPEHUE MOXKET TOJIBKO 3aTOPMO3HTH JIBUKEHHUE aBTO-
MOOWJIsl, HO HUKAK HEe YCKOPHUTh. BbIckaxuTe cBOE MHEHHE O TOM, KTO U3 HaOIroAaTesneil npas.
Ornenure posb TPEHHSI KOJIEC O AOPOry: OyJeT OHO MPUUNHON YCKOPEHUS MU 3aMEJIEHUS] aBTOMO-
Oomst. OTBET 000CHYHTE C TOMOIIBIO (PU3UIECKUX 3aKOHOB U (popMyiI.

4. KoHTponbHBIN Bompoc. BekTop umIysibca 4aCTHITBI U3MEHSETCS CO BpeMeHeM t 110 3aKoHy

p=i (O(t + Btz) , TIe | —OpT JCKapTOBOM CUCTEMBI KOOPIUHAT O[3 — MOIIOKUTEIbHBIC KOHCTAHTHI.

Hapucyiite u 00bsicHuTE rpaduK 3aBUCUMOCTH MOYJIs (BEJIMYMHBI) CHIIBI, ICHCTBYIONICH Ha Yac-
THUILy, OT BpEMEHH.



5. Kontponbnoe 3aganue. Tonkuit 06pyd ¢ maccoit m=50r wuc
pamuycoM R=0,5M 0e3 HauanbHOIN CKOPOCTH U 6€3 MPOCKATb3bIBAHUS

cKaThIiBaeTCs ¢ BeicoThl h=1m (cm. pucynok). g =10 mic?. CpaBHuTe
MU3MEHEHHsI Pa3HBIX COCTABJIAIONINX MEXaHHUCCKOM SHEPTUU 00pyYa u
YKaKHUTE, YeMy Oy/IET paBHA B HUKHEH TOuKe A KHHETHUYECKast SHEPTHs

HOCTYIATEIBLHOTO IBMKEHHST 00pyda:
a) 1]k 6) 0,75/Ix B) 0,5/x r) 0,25/1x

IlepeyeHb KOHTPOJILHBIX 3aIaHMI ¥ (MJIH) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-2 (koHTposMpyemMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-2.1)

¥, M 1. KontponbsHoe 3a1anue. PaccunTaiiTe Ha OCHOBaHUM JIAHHBIX, IPUBE-
8 [ JIEHHBIX Ha PUCYHKE CJIEBa MOJIYJIb BEKTOPHOI'O MPOU3BEACHUS ‘[axﬁ]‘
T
6 - _
_ b | JUIsL M300pa)KEHHBIX BEKTOPOB d U b . Pe3ynpTaT OKpyriuTh 10 JBYX 3HA-
4 a = B qamux Mudp U yKa3zaTh NOTYyICHHBIH OTBET:
241 ; a)32 6)14 B)16 1)31 )22 )28 k) aApyroi OTBET
M
2
0 24 6 8 2. KoHTponbHbIN Bomipoc. MarepuanbHas

TOYKa JBUKETCS 110 OKPYKHOCTH paauyca R ¢ nepeMeHHol CKopo-
cTbI0. BpeMeHHOi rpaduk 3aBUCUMOCTH NMPOEKLUHU V; ITOU CKO-

POCTH Ha KacaTeIbHOE K TPAEKTOPHUHM HAIIPaBJIEHHE T IOKa3aH Ha
pucyHke. B xakoii U3 yka3aHHBIX Ha pUCYHKE MOMEHTOB BPEMEHH BeJIMYKMHA (MOAYJb) HOPMAaIbHO-

r0 YCKOPEHHS TOUKH UMEET HauOOoJIbIIee 3HaUYeHNe? a) nput=0,t3 utg;
0) mput; uts; B) mipu ty;
r) mputs  x) npu ty; ¢) npu ts; K) mipH tg;

. 1xrw/c 3. KonrpombHoe 3ananue. TeHHHCHBII M4 JIeTeN ¢ UMITylnbcoM Py (MacmTad u

I

_! HarpapJIeHUE YKa3aHbl HA PUCYHKE). B rOpu30HTaILHOM HAIPaBICHHH HA KOPOTKOE
— P, A— Bpewms At = 0,1c Ha M4 TOZICHCTBOBAJ TIOPBIB BETpa ¢ mocTosiHHOM cuoi F = 30
7 H. Ha ocHOBaHMHM JaHHBIX, IPUBEACHHBIX Ha PUCYHKE, PACCUUTANTE BEINYMHY HM-
myJbca P MOCJIE TOTO, KaK BETEP YTUX, U YKAKUTE MPABUILHBIN OTBET:

- K5 a)8xrM/c 06)5wkr/c B)Adwrl/c T1)35kr/c 1) 25 krilc

Mt

F.

U, Jx 4. KouTtponbHoe 3aganue. HeGomnpinas maiiba HaYMHAET JBUKCHHE
100 o 0e3 HaYaIbHOM CKOPOCTH TIO TJIa/IKOM JICJITHON TOPKE U3 TOUKH A.
\\ ComnpoTtuBieHue Bo3ayxa NpeHeOPEeKMMO Majio. 3aBUCUMOCTb T10-
80 N TEHIMAIbHON SHEPTHH 1IaiObl OT KOOPAMHATHI X U300pakeHa Ha
60 B rpaduke U (X) . Ckopoctb mraitosl B Touke C (YKaxkuTe MpaBUIbHOE
40 yTBEpIKJICHHUE):
20 ‘C a) B 2 pa3a MEHbIIIe, YeM B TOuKe B;

‘ 0) B 3 pa3a MeHbIIIE, YeM B ToUKe B;
0 2 4 6 & l0xwm p)p /3 pasGonsme, yeM B Touke B;
r) B +/2 pa3 Gonble, ueM B Touke B;

5. KonTtponbHslii Bonpoc. [1o ropu3oHTansHOM NOBEPXHOCTH 0€3 MPOCKAIb3bIBAHUS CO CKOPOCTHIO
V KaTHTCs nmmHap (Win TUcK) Macckl MU paauyca R. Uemy paBHa cyMMapHasi KHHETHYECKasI
SHEPrus MUINHIpA?



a)3;6)2;B) 4;r)mvz;zt)vaz;e) 2;>I<) 3;3) e

IlepeyeHb KOHTPOJIBHBIX 3aJaHMii 1 (HJIH) BOMPOCOB /IUIsl OLIEHKH C(hOPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (koHTpoupyeMblii HHANKATOP A0cTHKeHUs1 komneTreHun OITK-2.2)

1. KonTposbHoe 3amanue. YacTuia IBUKETCs BAOJIb OKPY)KHOCTH C PaTuycoM 1M B COOTBETCTBUHU
c ypaBHenueM ¢(t) = 21'[(t2 -6t+ 12) , TIe ¢ —yrou B paguanax, { —Bpems B cekyHIax. B MomeHT

t =3 C Be/NIMUMHA TAHTEHIHATBHOTO (KACATEIBHOTO K TPACKTOPHH) YCKOPEHHS 4acTHIb! (B m/c? ),
paBHa:

a) 0O; 0) 4n; B) Om; r) 2m n) 3r; €) Apyrou OTBET;

2. KonrponbHoe 3amanue. [[uck paguyca R =1 M Bpamaiacs BOKpYr CBOEH OCH € yIIOBOW CKOPO-
CTbIO &) . B MomeHT Bpemenu t =0 oH Hauan TOpMO3UTh. MOIyIIb €I0 YIJIIOBOIO YCKOPEHUS IIPU

2
3TOM 3aBHCeJl OT BPEMEHH 110 3aKOHY &£ = A(—j . Onpenenure, B KaKO MOMEHT BPEMEHHU JUCK
T

ocranoBuTes, eci T =1 ¢? A=6¢7, @ =16¢

3. KOHTpOJ’IBHOG 3alaHHuC. ‘-Iacmua N3 COCTOSAHUA ITOKOS HadaJla ABUT'aThCA IO AYyI'€ OKPY>KHOCTHU
3

t
pamuyca R=1 M Tak, 4T0 yroJyi IOBOPOTA 3aBUCHT OT BPEMEHH 110 3aKOHY @ = A rak Omnpene-
JIUTE BETMYMHY TAHTC€HIIMAIIBHOTO YCKOPEHHUS YacTUllbl B MOMEHT t =1c, eciu 7 =1 c. 4 = 2pan.

4. KontponbHoe 3aganue. KoopauHara TOUKH, IBYOKYIIECHCS IO IPSMOM JTMHUHU, MEHSIETCS CO Bpe-

MeHeM t 1o 3aKOHy X = (4t2 - 2) [éxd— 2) ,TIe x Ul u3MepstoTCs B METPaX U CEKyHIaX COOTBET-

CTBEHHO. BBIUKCIISS TPOU3BOIHYIO, HAWTH 3HAYCHUE MMPOCSKIIMKA CKOPOCTH V, ITOH TOYKH (B M/c) B
MoMeHT BpeMeHH t = 1c. OTBeT OKpYIJIUTh 10 TpeX 3HaYamx uudp.

5. Kontposnbnsrii Boripoc. Ha pusnueckoe Teno neiicTByeT cuiia. 3aBUCUMOCTh 2

OT BPeMEHH €€ MPOCKIMK Ha OCh X MOKa3aHa Ha PUCYHKe. B HauanbHbIH MO- P
MeHT BpeMeHH to = O MpoeKIHs UMITyIIbca Tejla Ha 0Ch X Obljla paBHA HYJTIO. . A
Yemy oHa OyaeT paBHa B MOMEHT t = 6¢? R [7.¢
a) Oir-M/c;y 0) ]I?KF'Mlc; B) 2kr-Mm/c; 1) 3kr-m/c; 1) 4kr-wmlc; -2T+++ L

e) Skr-m/c; k) 6kr-m/c; 3) 8kr-m/c; U) Ipyroul OTBET;

Ilepeyenb KOHTPOJILHBIX 3aIaHMiT ¥ (MJIH) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-2 (koHTpoamMpyemblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-2.3)

1. KonTposnbHoe 3a1anue. Yactuiia IBHKETCS TaK, UTO €€ paguyc-BEKTOp 3aBUCUT OT BPEMEHH I10
3
. e . - g t
3aKOHY [ (t) =1 DASIn(a,t) + ] DAcos(ax) +k EB(—) ,rne A, B, w —nocrosHHbIE BEINYUHEI,
4

i, J, K —enuHUYHBIC OPTHI B IEKAPTOBOU crcTeMe KoopauHaT. OnpeneuTe BeTUUNHY CKOPOCTH
vactunpl B MoMeHT t = 1 ¢ ecn 7 =1 ¢.4 = 3m, B = 2m, w= 77/2 pan/c. OTBET npUBECTH € TOY-
HOCTBIO JIO TPEX 3HAYAIINX IHPP.
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2. KonTponbHblit Bompoc. 3BeCTHO, UTO YacTHIIA Hadalla CBOE JBMKCHHE U3 Hayala KOOpJUHAT, U

2 3
~ = t - t
€€ CKOPOCTb 3aBUCUT OT BPEMEHH 110 3aKOHY V (t) =1 DA(—) + ] EB(—) ,rne A, B —mocrossHHBIE
4 T

adird

BEJIMYMHBI, |, | —eIWHUYHBIE OPTHI B JIEKapTOBOIl cucteMe KoopauHat. Kakum o6pazom omnpene-
JUTh PACCTOSIHUE, HA KOTOPOE YacTHUIla yAaIseTcs OT Hayaiaa KOOpJIMWHAT, U yeMy OyZeT paBHO 3TO

paccrostnre B MOMeHT Bpemenu t =1 ¢, ecm 7 =1 ¢, 4 = 2m/C, B = 3m/C?

3. Konrponsnslii Bonpoc. uck pannyca R =1 M Bpamancs BOKpyr cBO€i OCH ¢ YIiI0BOi CKOPO-
CTBIO &) . B MomeHT Bpemenu t =0 oH Hayan TopMO3uTh. MOIyIIb €r0 YIII0OBOIO YCKOPEHHS IIPU

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

ecnu T=1c¢? A= 20_2, a,b=3c_1’?

4. KoHTposibHOE 3aJaHue. B HEpacTSIHYTOM COCTOSIHUY JIJIMHA BUCSILEN IPYKUHbI paB-

Ha | ;. DKCIIepUMEHTATOP ITOIBEIINBAI HAa HEH TPy3bl Pa3IMYHON MacChl U MOTYYHII % / %
CIIEYIOIHE Pe3YJIbTAThl 3aBUCHMOCTH JUTMHBI PACTSIHYTOM MpyXuHbI | 0T Maccsl M é ? Lté !
MOJBEIICHHOr0 I'py3a.

N° 1 2 3 4 5 6 7 8 9 10
U3MEpPEHUS

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

JIUIMHA 12,8 13,9 16,0 17,6 21,0 23,5 26,4 30,7 32,1 35
HPY>KUHBI

[, c™m

[TpeuioskuTe Ha OCHOBAHUU 3TUX JTAHHBIX METOJ] BBIYMCICHUS K03 punnenTa KECTKOCTH
NPYXHUHBI U OTPEIIHOCTh U3MEpEHHsl (Onpeesisis J0BepUTEIbHbINA HHTEpBaI). OTBET MPEICTABUTH

B Buze k = <k> + Ak H/M, 060CHOBAB BCe 3Tambl €r0 BHIBOA.

5. KontponbHoe 3aganue. He60b110# MapuKk Macchl MIJIETUT CO CKOPOCThIO V, TOA

|74
yriiom 0 = 60° K rOpU30HTY U MaaeT HA BEpTHUKAIbHYIO cTeHy. [locie neynpyroro yna- E\o
pa OH OTCKaKHBaeT co ckopocthio V, mox yriom B =3C° k ropusonty. Bpems coymape-

Hus T. HaliTn MOynb cpeiHel CHIIbl HOPMaJIbHOM peakIMy CO CTOPOHBI CTeHbI. V, =6

m/c, V, =4 m/c, 1= 0,01c, m= 2kr.

3. OneHounble cpeacTBa (OMEHOYHbIE MATEPHAJIBI) LISl IPOBEIEHUST POMEKY-

1 cemectp

TOYHOW aTTeCTAHH 00YYAIOIINXCS MO AUCHHILTHHE (MOTYJIIO)

Ilepeyenb KOHTPOJILHBIX 3aIaHMIT ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-

nereHnun OIIK-1 (koHTpoJMpyeMblii HHIHKATOP A0CTH:KEHUSI KOMIIe-
tenun OITK-1.1)

1. KonrponbHoe 3aaanue. OnpenenuTb KOCUHYC yriia Of MeXy BEKTOpaMu

a u b, ykazanneiMu Ha pucynke. OTBET OKPYIJIUTh 10 IBYX 3HAYaIINX

uudp.

o B O 0

Y, M

T~

,_>\
b

N

2 4 6 8

,0



2. KonrtponbHoe 3a1anne. YacTuia IBHKETCS B TUIOCKOCTH XY TIO TPAEGKTO- A
puH, SIBISIONIENCS CHHYCOUION Y = Aosin(kx) , C IOCTOSIHHOM I10 BEJIUUUHE D X

CKOPOCTBI0. YKaKUTE TOUKY, HIIA TOYKU TPACKTOPHH, OTMEUCHHBIC HA PUCYH- B
K€, B KOTOPBIX BEJIIMYMHA YCKOPEHHS YACTUIBI OyIeT MUHUMAIBHOM: C

a) A; 0)B; B)C; 1)D; mAuC;, e BuD; x)BemunHa yCKOPEHHUS BCIOTY
OJIMHAKOBA,;

3. KontponbsHoe 3aganue. Marepuanbhas Touka M cBoO0HO 6€3 TpeHus
CKOJIB3UT B MOJI€ CUJIBI TSKECTHU IO IIaJIKUM CTEHKaM HUIMHAPUYECKON MBI C
ocbto O. YKakuTe NpaBUIbHOE HAIIPaBJIIEHUE BEKTOPA MTOJIHOTO YCKOPEHHUS
TOYKA M B HaWBBICIIEH TOUKE A €€ TPACKTOPHH (CM.PHCYHOK):

a) 1 0) 2 B) 3 r) 4

46. KontponbHblii Boripoc. MaTepuaiibHasi TOUKa JBMXKETCS 110 KPUBOJIIMHEHHON TPAaeKTOPHH, TpH-
4YeM B HEKOTOPBII MOMEHT BPEMEHH BEIMYNHA €€ CKOPOCTH PaBHA V, BEIMYMHA ITOJIHOI'O YCKOPEHHUS
paBHa @, BEJINYMHA TAHTCHIMAJILHOTO YCKOPEHHUA paBHa a4, . BennunHy paanyca KpuBU3HBI TPACK-

TOpI/II/I B ,Z[aHHBIFI MOMCHT BpeMeHH MOXKHO BBIYUCIIUTH 110 (bOpMyJIeZ
" " [42 _ 52 2_ .2
\V; \Vj a a \V; a a
A R=Y: gfR=——~__: ppRr=V"_T. yr=—Y . pRr=" .

1 1 2 ) )
a Jai-a v a’-a’ v

2

\Y a
e) R=—; x) R=—;
a, v
5. KoutposbHoe 3a1anue. MatepraibHas TOUYKa M Bpamaercst o OKPYKHOCTH pa- 5
auyca R, nBurasich 1mo 4acoBoii crpeinke. [Ipu 9TOM yriioBasi CKOPOCTh BpaICHUS m
U3MEHSETCS CO BpeMeHeM t 110 3aKOHy oo(t) =Bt-a,rme a =2 paxn/c, !
v

=1 pa;[/CZ. VYKakuTe NpaBUIbHOE HAIIPABJIEHUE BEKTOPA YCKOPEHUS 8 TOYKH B R

MoMeHT BpemeHHu { =1 C u3 Tex, 4To yka3aHbl Ha pUCYHKE:
a)l, 6)2; B)3; r) 4; n) 5;

6. KontponbHoe 3aganne. Benmnunna (MoIy/ib) CKOPOCTH MaTepHaIbHOR
Touku M , Bce BpeMs ABMXKYILEHCS 110 OKPYXHOCTH, MEHSIETCS CO BPEMEHEM
0 3aKOHY, MMOKa3aHHOMY Ha puc.l. OObsCHUTE CBSI3b MEXy HU3MEHEHUEM
CKOPOCTH M HAIIPABJICHUEM JEHCTBYIOLIEH HA YaCTUILY CHIIBL. B cooTBeTCTBUM
¢ BamuMm 00bsICHEHHEM YKaKHUTE, KAKOMY y4acTKy rpaduka Ha puc.l

COOTBETCTBYIOT YKa3aHHBIC Ha puc.2 HampaBleHus ckopoctu V u cuitbl F , Prc.2
neicTByromei Ha Touky M ? a) 0-1? 6) 1-2? B)2-3? 1)3-4?
7. KouTpousbHsIii Bompoc. J[Ba cTepskHs Macchl M u AIKHBL | Bpaimanucek Bo- 03

KpyT 001el neprneHauKyspHoi ocu O, TpOXOoIsIIei yepes Kpast CTep>KHEH. /\:> /O\
CrepHU pa3BUHYJIH B CTOPOHBI, KaK IIOKA3aHO Ha pUCyHKe. UTo nmpou3onuio ¢

BEJIMYMHON MOMEHTA HHEPIIUU TAKOW CUCTEMBI OTHOCUTENBHO ocu O7

a) yBeJIMUMWIICSA;  0) HE U3MCHWJICS,  B) YMCHBIIUJICS,

8. KontposbHsrii Borpoc. Koseco macce m= 2kr ¢ paguycoM R=2M MoOXeT Bpa-

. A
IaThCs TUO0 BOKPYT OCH CUMMETPHH A, IPOXOISIICH Yepe3 ero HeHTp, JTHO0 BOKPYT =z51B
o o o D=
napauiesbHOM ocu B, npoxopsiueit yepes kpaii koseca (CM. pUCYHOK). MOMEHT HHEp-  R—

LIMM KOJIECA OTHOCUTENBHO OcU A paBeH | p =2 kr 2. Yemy paBeH MOMEHT HHEPIIHH
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| g oTHOCUTENBHO OCU B?
a) 4 xr-m>; 0) 6 KM B) 8 KT-M; r) 10 KT-M; ) 12 KT-M; e) 18 KT-M;
) Apyroi OTBET;

9. Kontposnbnslii Boripoc. HeGombI1oii MeTeopuT Macchl M JABUKETCS 10 MPSIMON ITo

auHUM MUMO TutaHeTsl [ co ckopocThio V. B Touke A, ykazaHHOW Ha pUCYHKE, Be- };E%
JMYMHAa MOMEHTa UMITYJIbCa METEOPUTa OTHOCUTENLHO LIEHTpa IJIaHEeThI paBHa L. AV
Kakum 6110 MUHHMAaNbHOE paccTossHue R OT MeTeopuTa 710 IIEHTpa MIaHETHI.

nvsing L mvsing L L nv L
a)—l 6)—| B ] r)—y H)_l e)_l >K—.y
L mv cosa L mvitga nmv L mvsing
10. KontponbHsIii Bopoc. B HavanbHblii MOMEHT BpeMeHu t =0 nuimuHap ¢ m R
-3
maccoit m=0,1kr ucpaguycom R=0,5M He Bpamaics, a mocTynareaIbHO (4]
CKOJIB3MJI 110 TOPU3OHTAIBHOHN MMOBEPXHOCTH ¢ KuHeTHUeckoi sHeprueit 800 x.  t=0

[Tox neiicTBUEM CHUITBI TPEHHSI OH Hadal KaTUTHCS 0€3 MPOCKAb3bIBAHUS C

KHHETHYEeCKOH 2Hepruei nocrynareinbHoro asuxeHus 200/x. O0bsCHUTE CBSI3b KHHETUYECKOMN
SHEPTrUH MOCTYMATEIBHOTO U BPAIIATEILHOTO JBMKECHUS MTPH Ka4eHUU 0e3 POCKaIb3bIBaHUS, U Ha
OCHOBAHHH ITOH CBSI3M YKOKUTE BEITMYNHY PaOOThI, KOTOPYIO COBEPIIUT CHJIA TPCHUS:

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

11. Koutponbublii Bompoc. OOpy4  (TOHKOE KOJBLO) M IHIHHID UMEIOT 150, <IsOy
OJMHAKOBBIC MACChl M PajMyChl M BpAIIAIOTCA BOKPYr 3aKPEIVICHHBIX oceil T
CUMMETPUH, IPOXOJAIIMX YEepe3 UX LIEHTPHl, C OJUHAKOBBIMU KUHETHUUYECKUMU I .

3HeprusiMu. Bo CKOJIbKO pa3 yrioBasi CKOPOCTh BpallleHHs 00py4a (), MEHbIIE YIJIOBOH CKOPOCTH
BpaIleHHs IHIHHAPA W, ?

a)B2pasa; O)B4dpasa; B)B.4/3pa3s; T1)B+2pa3s; n)B15pa3s; e)onu paBHsI;

) HET MPaBUJIBHOTO OTBETA,;

Ilepeyenb KOHTPOJILHBIX 3aIaHMI ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTpoMpyeMblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-1.2)

1. KonTtposbHbIii Boripoc. TBepaoe Teno HaunHaeT BPaIaThCsl BOKPYT ®,, pan/c

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

HU, KaK IoKa3zaHo Ha rpaduke. Ha kakoli MaKCMMaIbHBIN YTOJI OTHOCH- 0 107]
TEJIBHO HAYAJIBHOTO IOJI0KEHHS CMOXKET ITOBEPHYTHCS TEJIO 3a BCE Bpe- ST 2N\3- 68 e
Msl BpaLIEHHs? /
a)4pan; 0)2lpax; B)S5pam 1) 9pan; -4

2. KonTpounbHblit Borpoc. YacTuia ABHKETCs BIOJIb OKPY)KHOCTH C paIiycoM 1M B COOTBETCTBUU
c ypaBHeHueM @(t) =277 (t3 -12t+ 219 , TIIe @ —yroin B paauaHax, t —Bpems B cekyHaax. O0bsic-
HHTE CBSI3b yIiia HOBOPOTa @ C yCKOPEHHEM ITOCTYNATEIbHOTO JBHKCHHS TOUYKU H OIIPE/ICIIUTE,

YeMy PaBHO TaHTE€HIIHAIbHOE (KacaTeabHOE K TPAEKTOPHH) YCKOPEHHE YaCTHIIBI (B M/ ¢?®) B TOT

MOMEHT BPEMEHH, KOT/ja €€ HOpMaJIbHOE YCKOPCHUE PABHO HYJIIO:
a)6n? 0)12t? B) 24t? 1) 36n? 1) APYroi OTBET?

3. KonrtposbHoe 3a1anue. [[Ba qucka MOTYT BpaIlaThCsl BOKPYT 001Iei BepTUKATbHON Ol my,R,
ocu. Bepxnuii quck ¢ maccoir m; u paguycoM R, Bpamiazcs ¢ yriioBoil CKOpOCTbIO W Do

Y ylaJl Ha HUKHUH NOKOUBILUICA AUCK, UMEBILUI Maccy M, = 2M, U paauyc R
O'| My, 11,
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R, = 2R, . lucku cnunarorces. Paccunraiite Ha OCHOBaHUM IIPUBEAECHHBIX JAHHBIX UX OOILYIO YyT-

JIOBYIO CKOPOCTb M YKA)KUTE MPaBUJIbHBIN OTBET:

a) w; 0)749; B)5wW9; r1)9%5; n) @9; e) 35 x) &5; 3)3;

u) 174/ 9; ) 54/3; 1) 7af5; M) npaBUIbHOTO OTBETA HET (PUBEIUTE €TO);

4. KouTponbHblii Bonpoc. HeOonbI10ii MeTeopuT Macchl M ABHXKETCS MO MPSIMO [le

aMHUY MUMO IutaHeTsl [1 co ckopocTeio V. Hanmensliee paccTosiHUE OT METEOPUTA BLQ‘L\%/

710 LIGHTpa IJIaHeThl BO BpeMs moJiéTa 0bu10 paBHO R. B Touke A, yka3aHHOi Ha pu-

CYHKE, BeJIMYMHAa MOMEHTA UMITyJIbCa METEOPUTA OTHOCUTENILHO LIEHTpa MiiaHeTsl paBHa L. I1o ka-

KOH M3 MpHUBENEHHBIX HUXKE (HOPMYIT MOKHO MPABUIBHO BEIYUCIUTH PACCTOSIHUE OT TOYKU A 10

[ICHTpa IJIaHETBI? (OTBET OOBACHUTH WM 00OCHOBATh BHIBOJIOM IPAaBUIIBHON (POPMYJIbI)

6) ———; B)—; 1) ——— 1) ———; ¢ ——; )= 3)Riga;
mvtga MV COSal cosa mv

mvsina ' tga ’

a) Rcosa ;

5. KonrponbsHoe 3ananue. TOHKHI cTepKeHb UIMHBI | MOeT 0e3 TpeHHs BpamarsCs s/ O
. . . —_

BOKPYT 3aKperuieHHON ocu nojaseca O, mpoxosiieil uepe3 ero Kpait (CM. pUCYHOK), U |
UMeeT MOMEHT uHepuuH | oTHocuTenbHO 3Toi ocu. CHavaja CTep)KeHb MOKOMJICS B Vg’ i
TOPU30HTAJILHOM TIOJIOXKCHHUH, a 3aTeM €ro OTHYCTHJIM 0e3 HadajibHON ckopoctu. B !
BEPTUKAJIHHOM IIOJIOKEHUH YIJIOBasi CKOPOCTh CTEPXKHS MaKCHMMajbHAa W PaBHA .
YKaxuTe NMpaBuIbHY0 (GOpMyITy U3 YKa3aHHBIX HIDKE, TI0 KOTOPOW MOKHO HAHTH MaccCy CTEpPIKHS
(g — yckopenue cBoOOaHOTO majeHus) (OTBET OOBSCHUTH MM OOOCHOBATH BBIBOJOM MPABUIILHOM
bopmyibi):

3l | lo? 2l | 3l | lo? 3l | 2la?
a) —; 0) —; B) —— r) —; o) — e) —— XK)

249 24l 3l al al al

IMepeyeHb KOHTPOJILHBIX 3aIaHUI U (HJIM) BOITPOCOB /1JIsl OLIEHKH ¢()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-1 (koHTpoaupyemMblii HHANKATOP A0ocTHKeHUs1 komneTreHun OITK-1.3)

- 1. KontponbHslii Boripoc. Cpa3zy nocie yaapa KieM B IIEHTP OKOUBILET0Cs

—( OWJLTHApIHOTO [Iapa, OH ABMKETCS MOCTYMATEILHO CO CKOPOCTHIO V.
[Ipoananu3upyiite najbHENIee IBUXKEHUE 1Iapa U OMUIINTE, KAKUE 3aKOHBI

JUHAMUKU IPUBOJAAT K TOMY, 4TO 1Iap MTONAAACT B JIy3y CO CKOPOCTBIO, MEHBIIEH Vo U C MEXaHUYE-

CKOH 3HEpruei, MeHbllen mV02 / 2. ObocHyiiTe CBOE CY)KIEHHE COOTBETCTBYIOLUIMMHU (HOpMyIaMu

bu3uKy.

2. KonTpoabHbIi Bonpoc. B HIbkHEH Touke chepruyecKoi IMBbI JICXKUT TeI0-
napasuiesenures ¢ Maccoil M. Ha ckiioHe siMbl Ha BbIcOoTe N OT ypoBHs THA
YIEPKHUBAIOT MJIACTUIMHOBBIN IAPUK TOM e Macchl M U OTITyCKaloT 0e3
Ha4yaJIbHOW CKOPOCTHU. B HMKHEHN TOUYKE IIAPUK NPUIIUITHET K JIeKALIEMY
TEJTy ¥ OHM HaYHYT CKOJB3UTh. BBICKa)kUTE CBOE MHEHHE O TOM, B KAKOM
cllyyae MU CTOJIKHOBEHUH BBIACTUTCS OOJBIIE TEIUIA: KOTJa CKJIOH SIMBI IIEPOXOBAT M IAPHK CKa-
TBIBACTCS 110 HEMY 0e3 MPOCKaIb3bIBAHUS, WIIN KOT' /1A CKJIOH SIMBI @0COJIIOTHO TJIQJIKUN M TPEHUS
HeT? O00CHYITE CBOE CyXK/IeHHE HEOOXOAMMBIMU 3aKOHAMH U (OpMYIIaMu (PU3UKH.

3. KonrponbHoe 3amanue. [lokosiuiics cTepskeHb Macchl M U skl | criocobeH % qu
BpaIaThCsi BOKPYT NEPIEHANKYIApHON 3akperuieHHor ocu OO’, nmpoxoasiieit .V=’$l.
gyepe3 ero UeHTP. B mpoTuBOMONOKHbBIE Kpasi CTEPKHS OAHOBPEMEHHO BPE3aroTCs oR % v
MaJICHbKHE IJIACTHJIMHOBBIE IIAPUKU C TEMH K€ MaccaMu M, JIETEBIINE HaBCTPEeuy

JIpYT APYTY C OJUHAKOBBIMHU I10 BEIMYMHE CKOPOCTAMHU V MEPIEHIUKYISIPHO KaK CTEPXKHIO, TaK U
K ocH Bpauienus. [llapuku npununaior K cTepkHio. Paccunraiite Ha OCHOBaHMM MPUBEACHHbBIX
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JAHHBIX YIIIOBYIO CKOPOCTh CTEPIKHA C MPMIINMIIINME MIApUKAMU Cpa3y MOCIIE yaapa U YKaKUTE
MPaBWJIbHBINA OTBET (OTBeT 000CHOBAThH BBIBOJIOM MPABHIHBHOM (bopMyan):
V. 2v . 3v. 3v. 5v . 6v . 9v . e 12v . 3v.
a)—; ©0)=—; B)=—; 1) —; ) =, €) —; X)—,; 3)-—,; H) —; K)—; I
I 3 2l 4 ol 5 5 12 7l 5

6V . 18v
= M) oY
7l 11

; H) IPaBUJIBHOTO OTBETA HET (IPUBEANTE €T0);

4. KontpoabHoe 3a1anue. Ha HeBeCOMbIX HUTSIX JJIUHBI | BHCSAT
COIPHUKACAIONIUECS UIACTHIIMHOBBIC IIapbl Maccoi Mu 2m.Ha
OJIMHAKOBBIM YTOJl O MOKHO OTBECTH JIMOO OOJIBIION, TNOO MaJICHbKUN
ap ¥ OTIyCTUTh 0€3 HauanbHOU cKopocTH. [Ipu yaape mapsl CIHUmarTCs
U BbIJIEISIETCS TEIUT0. [IepBhIil SKCIIEpUMEHTATOP CYUTACT, YTO BBIJICIMBIIICECS TEIUIO OOJIbIIE B
TOM cIy4ae, KOT/ia OTBOJST OOJIBIION MIap, a BTOPOM IKCIIEPUMEHTATOP YBEPEH, UTO ISl BbIIEIIe-
HUS OOJIBIIIEr0 TEIUIa HAJ0 OTBECTH MAJICHBKUH 11ap. BhICKa)KUTE CBOE MHEHHE O TOM, KTO U3 HUX
npaB. OTBeT 000CHYITE ¢ TOMOIIBIO (PUZNIECKUX 3aKOHOB U (popMyI.

=

m_ g o, m 5. KonrponbHoe 3ananue. [Ipu abcomoTHO yIpyrom coyiapeHuu IByX METa-
O—> - JIMYECKUX LIAPUKOB C MAaCCaMHU My u My, IBUTABIINXCS HABCTPEUY APYT APYTy CO

CKOPOCTSIMH V; 1 Vo, B MOMEHT HAMOOJIbIIEro COIMKEHUS [IIAPUKH JIBHXKYTCSI C OJHON CKOPOCTHIO
Vo, OIIpEEeNIeMOii 3aKOHOM COXPAHEHHUS HMITYIIbCA |MyVy — My 4 = (My+mMy)V ¢ X TOIBKO IIOTOM pa3-
JIETAIOTCS B CTOPOHBL. [Ipy 3TOM KHHETHYECKAst SHEPTUSI MCHSICTCS HA BEIUYUHY

2 2 2

AE. =MVi MVo _(m+m,) v
KUH 2 2 2

niM 00 omuOKax B 3alMCaHHBIX (OPMYIIax.

>0. M3noxuTe Banie MHEHUE O IPUYUHE U3MEHEHUS YHEPTUH

IlepeyeHb KOHTPOJILHBIX 3aIaHMI ¥ (MJIM) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nereHnun OIIK-2 (koHTposMpyemblii HHIUKATOP AocTH:KeHUsI KomneTeHuu OIIK-2.1)

¥, M 1. KonrposbHoe 3ananue. OnpenenuTb Moayslb CyMMbl BEKTOPOB ‘a+ B‘ u
>

MOJAYJIb BEKTOPHOTI'O IIPOU3BEACHUS ‘[axﬁ]‘ JUIsl BEKTOPOB, YKa3aHHBIX HA pU-

|
a

cyHke. OTBeTHl OKPYITIUTH JI0 ABYX 3HAYAIUX HUQD.

|

[ SRS o No ]

[

‘b‘ X, M
0 2 4 6 8

2. KonrposnbHoe 3axanue. YacTuma JBUKETCS 10 KPUBOJIMHEHHONW TPAeKTOPUH C MOCTOSIHHBIM 10
BENIMYMHE (MOJYIII0) HOPMalbHBIM ycKOpeHueM. [Ipu 3ToM Oka3biBaeTcs, YTO PaJUyC KPUBH3HBI

TPACKTOPUU B MECTE€ HAXOXKIE- |V \% \ \% \%

HHUSI 4YacTUIBl BO3pPACTAET CO ; U ; ; K / / p
BpeMeHeM t 10 cleayroleM =

P YIOLEMY ) 6) B) r) ) €)

3aKOHY: R(t) = const?. Vxa-
JKUTE TTPaBUIIBHBIN rpaduK 3aBUCUMOCTH BEJIMUYMHBI CKOPOCTH YaCTHUIIBI OT BpEMEHH t:
3. KonTtponsHsiii Bonpoc. [{uck pannyca R HaunHaeT Bpamarbscs U3 co- M, pan/c

CTOSIHMS ITIOKOSI B TOPU30HTAIbHOU MIJIOCKOCTH BOKPYT OCH Z, IPOXOJAIEH 2 |
NEPIEHUKYIISIPHO €ro INIOCKOCTH YEPE3 €ro LIEHTP. 3aBUCUMOCTb IIPOEK- 0 107

\
IIUU YTIIOBOM CKOPOCTH OT BPEMEHHM IOKa3aHa Ha rpaduke. Bo ckoiabko ST 2lalots flte
pa3 OTJIMYAIOTCS BEJIUYMHBI TAHTEHIIUATBHBIX YCKOPEHUH TOUKH Ha Kparo \\_‘
-4
JIICKa B MOMEHTBI BpeMeHH t; =2c U t, =7 ¢?

a) B 2 pa3sa; 0) B 4 pasa; B) 00a paBHBI HYJIIO; ') HEBO3MOYKHO OMPEICIUTh TOUHO;



13

4. KoHTponbHBIN Bompoc. 3a Majoe BpeMst At = 1 Mc TeJo, UMEBIIIee paHee
UMITYJIbC Pq, IPUOOPETIO UMITYIBC Py (CM. prCyHOK). UeMy paBHA CpeHssa
BEJIMYMHA CHJIbI, IEHCTBOBABIIICH HA TEJIO B TEYCHHE BpeMeHH Al?

a) 2000H; ©6) 1333H; B) 3000H; r)2236H; ) 4000H; ¢) 1667H;
) Apyroi OTBET;

5. Kontponbhoe 3ananne. HeGompinas maiiba Hauana ABKeHHE 0e3 U, Jlx
HayaJbHOU CKOPOCTH MO IIaJKOM JieassHOM Topke u3 Touku A. Co- 100
MPOTUBJICHHUE BO3/IyXa MPEHEOPEKUMO MaI0. 3aBUCUMOCTh ITOTEHITH- ANC
AITBHOM DHEPTUU MIAOBl OT KOOPAMHATHI X M300pakeHa Ha rpaduke 80 D
U (X) . B Touke B nipu cTonkHOBEHUHU CO CTEHKOH BhIIenuiIoch 40 60 F
[t
JIx Terna ¥ maiiba oTckoumna Hasas. IIpeioxknTe Haer pacuera 40 B
CKOpOCTH I1aii0bI HA OCHOBAHUU TMPUBEICHHBIX HA PUCYHKE JaHHBIX 20
U OTIPENICIUTE, B KAKOW TOYKE I1aiiba OCTaHOBUTCS
a)C? ©o0)E? B)D? r)F? ) apyroii orBer? 0 2 4 6 8 10 xwM

6. Kontpounbnsrii Boripoc. Tonkuit 00pyd ¢ maccoi m=0,2kr wuc
pamuycoM R=0,5M xkaTturcs 6€3 MpocKanb3bIBaHUS, UMESI HAYAIbHYIO
YIIIOBYIO CKOPOCTh W= 2 paji/c . BCoMHUTE, U3 KAKUX COCTABIISIONINX
CKJIaJIbIBACTCSI MEXaHUYECKast SHEPTHS U YKQKHUTE Ha KAKYIO BEIMYUHY
BO3PACTET MOTEHIMAJIbHAs SHEPT s 00pyYa MOCiIe MoIbeMa Ha MAKCUMAIIbHYIO BO3MOXHYIO BBICO-
Ty (CM. pUCYHOK):

a)0,1/1x 6)0,15/Ix B)O0,2x 1)0,3/[>x 1) aApyroii oTBET

IMepeyeHb KOHTPOJILHBIX 3aIaHUI U (HJIM) BOITPOCOB /1JIsl OLIEHKH C()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (kKoHTpoupyeMblit HHANKATOP A0cTHKeHUs1 komneTreHun OITK-2.2)

1. KonrpoinbHoe 3aganue. YacTuia IBUKETCS TaK, YTO €€ paJuyCc-BEKTOpP 3aBUCUT OT BPEMEHH 10

3
3aKOHy I (t) =i mSin(CJ) + I DACOS(aI) +k EB(;) ,rne A, B, W —nocTossHHbBIE BEIINUUHEI,

- -

I, ], K —enuHUYHBIC OPTHI B JEKAPTOBOW CHCTeMe KoopauHat. OnpeaenuTe BeTHUYUHY CKOPOCTH
vactuipl B MoMeHT t = 1 ¢ ecu 7 =1 ¢.4 = 3m, B = 2M, w= 77/2 pan/c OTBET IPUBECTH C TOY-
HOCTBIO /IO TPEeX 3HAYALINX LHPP.

2. KOHTpOJ’IBHOG 3alaHHuC. ‘-Iacmua ABHXKETCA TaK, UTO €€ CKOPOCTb 3aBUCUT OT BPEMCHHU 110 3aKOHY
t2
?

2
- t - t -
\YJ (t) =i lA——-B + | [B(—j ,rne A, B —mocTostHHbIE BEJIUYUHEL, |, | —€IUHUYHbBIC OPTHI B
T T
JIEKapTOBOM cucTeMe KoopauHat. Onpeaenure, 4epe3 CKOJIBKO CEKYH]I YCKOPEHHE YacTHUIIbI OyieT
NEepIEHANKYIIAPHO ocu X, eciiu T =1 ¢, A = 3m/c, B = 5m/c.

3. KontponsHoe 3aganue. KoopauHara TOUKH, IBYOKYIICHCS IO MIPSMOM JTMHUHU, MEHSIETCS CO Bpe-
A*+2A-4

MeHeM U 1o 3aKOHYy X = -z rae x ut u3MepsIoTcs B METPax M CEKyHAaX COOTBETCTBEHHO.

Bbrumcrsis mpon3BOAHYIO, HAHTH 3HAYEHHE MPOEKIMU CKOPOCTH V, 3TOW TOYKH (B M/C) B MOMEHT

BpemeHu t = 2c.
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4. KonTponbHoe 3a7aHue. YacTuua U3 CoOCTOSIHUS MIOKOs Hayasla JABUTaThCs 10 Jyre OKPYKHOCTU
3

panguyca R=1 M ¢ yrioBbIM YCKOpPEHHEM, KOTOPOE 3aBUCUT OT BPEMEHM 110 3aKOHY & = A(—j :

T

Hcnonb3ys CBS3b KHHEMATHYECKUX MIEPEMEHHBIX, OMPEICITUTE BETUIMHY HOPMAJILHOTO YCKOPEHUS
yacTuIlbl uepes Bpemsa t =1c,ecmu 7=1c. 4= 2 2

5. KOHTpOHBHOC 3aJaHuUC. qaCTI/II_Ia MacChl M ABMIKETCS B IIOCKOCTH TaK, YTO €€ UMITYJIbC 3aBUCHUT

5 3
L - t - t - =
OT BPEMEHHU 110 3aKOHY p(t) =1 DA(—) + EB(—) ,rne A, B —mocTosiHHbIE BEIUYUHEI, |, | —
T T

e/IMHUYHBIE OPTHI B IEKAPTOBOH cHCTeMe KoopauHaT. HaliTu ycKkopeHHe 4acTHIbl B MOMEHT Bpe-
menn t =1 ¢,ecu 7=1c. A=2xkr/c,B=3xr/c, m=4xr.

IMepeyeHb KOHTPOJILHBIX 3aIaHUI ¥ (HJIM) BOITPOCOB /1JIsl OLIEHKH C()OPMHPOBAHHOCTH KOM-
nerenuu OIIK-2 (koHTpoupyeMblii HHANKATOP A0cTHKeHUs1 komneTreHun OITK-2.3)

1. KonTponbHoe 3aganue. BeIucanTs MUHUMaIbHOE 3HaUeHUEe PYHKIUH Y = (X - 2) &Xp( - 3 :

Pe3ynbrar okpyriauTh 10 TpEX 3HaYAMX Hudp.

2. KOHTpOJ'IBHOC 3amanne. YacTuia HaumHAeT CBOE ABMIKCHUE M3 Hadaja KOOpAuHaT, U €€ CKO-
t

3
j + I EB(lj ,rne A, B —mocrosHHBIE Be-
T T

POCTB 3aBUCHUT OT BpeMeHHu t 10 3akoHy V (t) =i Dﬂ{

JIMYUHBL, |, | —eIUHUYHBIC OPTHI B ICKAPTOBOM cucTeMe KoopauHaT. OnpesenuTe, Ha Kakoe pac-

CTOSTHUE OT Hayaja KOOPJAUHAT yJAIUTCS YacTUIla B MOMEHT BpeMenn t =1 c,ecniu 7 =1c. 4 =4
m/c, B = 5m/C. OTBET OKpPYIIIUTH 10 TPEX 3HAYAIIUX HHDP.

3. KontponbHoe 3aanue. YacTuia U3 COCTOSHUS MOKOsI Havajia JBUTaThCs 110 Iyre OKPYKHOCTH
panuyca R=1 M ¢ yrioBoi CKOpOCTbIO, MOAYJIb KOTOPOM 3aBUCUT OT BPEMEHH 110 3aKOHY
6

t
w=A R [TpemioxxuTe criocod onpeneneHns BEIUIHHbI YIiIa MEXY MOJTHBIM YCKOPEHUEM

YACTHIIBI ¥ €€ CKOPOCTBIO U OIIPEACTUTE, Yepe3 CKOJIbKO CEKYHJ 3TOT yroJ Oyaer paBeH 45°, ecnu
r=1c. A=600 ¢t

4. KoHTpoibHOE 3ajaHie. DKCIEPUMEHTATOP MOIBELUINBAN Ha IPYKUHE TPYy3bl PA3IMYHON MaCCHI,
u3Meps BpeMs 10 momHBIX BEPTHKAIBHBIX KOJIEOaHUI TaKOTO MPYKMHHOTO MAsTHUKA U TTOITYYHIT
CJIEIYIOLIME PE3YJIbTaThl 3aBUCUMOCTH 3TOI'0 BPEMEHHU OT MAacChl M NMOABEIIEHHOT0 Irpy3a:

N° 1 2 3 4 5 6 7 8 9 10
M3MEPEHNSI

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

BpeMsi 3,4 41 5,0 54 6,5 7,6 8,3 9,0 95 10,
t,c

ITpenioxuTe Ha OCHOBAHUU 3TUX JAHHBIX METOJ BHIYMCIIEHUS KO3 unmenTa KECTKOCTH
IPYXHHBI ¥ OTPEIIHOCTh U3MEPEHHsl (ONpeaesisis JOBEPUTEIbHbINA HHTEpBaI). OTBET MPEICTABUTD

B BUze kK = <k> + Ak H/M, 060CHOBAB BCe dTambl €ro BEIBOAA.
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5. Kontpounbhsrii Bonpoc. lap paanyca R moxet Bpamarbes 1100 BOKPYT OCH CHM- A B
MeTpuu A, npoxosmei yepes ero neHtp C, mmbo BOKpyr napajienpHoi ocu B, mpo- R
XOJsIIei yepe3 kpaif mapa (cM. pucyHok). Kakum OyzieT otHoweHue lg/l, MOMEHTOB é

WHEPIUH JTAaHHOTO Tejla OTHOCUTEIBHO oceil B u A? (0TBeT 00BSICHUTH MM 000OCHOBATH
BBIBOJIOM MPABHIIbHOM (HOPMYJIbI)

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

BHJIBHOI'O OTBETAQ,

4. OueHouHbIe cpencTBa (OLEHOYHbIE MATEPHAJBI) VISl TIPOBEIEHUST IPOMEKY-
TOYHOM aTTecTAlMU 00yJaIIUXCcs (3aIUTHI KYPCcOBOii padoThl (MpoeKTa)) mo
AACHUTUINHE (MOXYJIIO)

3aHATHS yKa3aHHOTO THIIA HE MPEIyCMOTPEHbI OCHOBHOU MpodeccrnoHanbHON 00pa3oBa-
TEJIbHOW MpOrpaMMON.





