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1. Onncanue poHIA OLIEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHUAJIOB)

@oH/A OIEHOYHBIX CPEACTB (OLIEHOUHBIE MAaTepHalbl) BKIIOYAeT B ce0S KOHTPOJIbHBIC
3aaHus ¥ (WIM) BOIPOCKL, KOTOPBIE MOTYT OBITh MPEAJIOKEHBI 00y4YaIoIeMycs B paMKax TeKYIIero
KOHTPOJISl yCIIEBAEMOCTH U MPOMEKYTOUYHOM AaTTECTAllMM MO JUCLUMIUIMHE (MOAYII0). YKa3aHHbIE
KOHTPOJIbHBIE 3aJaHMsl M (WJIM) BONPOCHI TO3BOJSIOT OIEHUTH JOCTH)KEHHE OO0y4arolumcs
IUTAHUPYEMBIX  pe3yJbTaTOB OOy4YeHHs IO JUCHMIUIMHE (MOIYJIO), YCTaHOBJIEHHBIX B
COOTBETCTBYIOIIEH paboueil mporpaMMe AMCHMILUIMHBI (MOAYJs), a Takke C(HOPMUPOBAHHOCTD
KOMIIETEHLIUM, YCTAaHOBJIEHHBIX B COOTBETCTBYIOLIEH oOOIIel XapaKTEepUCTUKE OCHOBHOM
npoecCOoHaTbHON 00pa30BaTENbHOI TPOTrpPaMMBI.

ITonHbple HAMMEHOBAaHUSA KOMIIETEHIIMI W MHJIMKATOPOB MX JOCTUXKEHHUS IPEICTaBJICHbBI B
o011el XxapakTepuCTHKE OCHOBHOW MpodeccnoHalbHOM 00pa3oBaTeIbHONU TPOr PaMMBI.

2. OueHo4YHbIE CPeACTBA (OLEHOYHbIE MATEPHAJIbI) JJIS MPOBEACHUA TEKYIIEr 0
KOHTPOJIAl yCIIeBAeMOCTH 00y4aI0NIUXCH MO JUCHUIINHE (MOAYJII0)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX 32aHUI M BOIIPOCOB Il OLEHKHU C(hpOPMHPOBAHHOCTH
kommnereHuuu OIK-1 (konTpoupyemblii ungukarop OIK-1.2)

1. Halimure MOy b pa3HOCTH BEKTOPOB ‘é —b|, u300paxkeHHBIX HA PUCYHKE o > M
crnpaBa. Pe3ynbTar OKpyriuTh 10 IBYX 3HaUanmXx Mudp 1 yka3zatb 6| | rla [
MPaBWJIbHBIA OTBET: gl
a)3,6 6)8 B)81 172 n)l4 €) 9,9  x) apyroii oTBeT ST b

H X, M

2
0 2 4 6 8
V, M 2. PaccuuTaiiTe Ha OCHOBAaHUU JAHHBIX, IPUBEIECHHBIX Ha PUCYHKE CJIeBa
8 ] MOJ1yJ1b BEKTOPHOT'O IIPOU3BEIECHUS ‘[éxﬁ]‘ JUI M300pa’keHHBIX BEKTOPOB
6 > L
_ b - d u b. Pe3ynbTaT OKpyrauTh 10 ABYX 3HAYAMIMX HU(P U YKa3aTh
4ra B MOJyYEHHBIN OTBET:
L~ )
2 X a)32 06)14 B)16 1)31 n) 22 e) 28 ) IPYTroil OTBET
M
2
0 2 4 6 8
3. Kamenb 6pocuiu 1oj yriaoM K TOPU30HTY €O CKOpocThio V. Ero \Lg < v
0

TPAaeKTOPHsI B OAHOPOIHOM TOJIE TSHKECTH H300pakeHa Ha pUCYHKE. 5 C 3
ConpoTtuBieHHs BO3AyXa HET. B kakol TOYKe TPAEKTOPHH MOAYJIb A E
[IOJITHOT'O YCKOPEHUSI KaMHS MaKCHMaJIEH: &
a)AuE; 06)BubD; B)C; ') BO BCEX TOUKAX OJUHAKOB;
4. MartepuanbHas Touka M cB0OOIHO O€3 TPEHHs CKOJIB3UT B TIOJIE CHIIBI
TSDKECTH 110 TJIAJIKUM CTEHKaM CUMMETpUYHOH siMbl ( A u B —HauBsicIne A M AB
TOUYKH morbeMa). [Ipu 5ToM BenrunHa TaHT €HITMATBHOMN (KacaTelbHOH K
TPAaeKTOPHUH) IPOEKLUN YCKOPEHHS TOUKH M (yKa)kuTe IpaBUIbHOE 0
yTBEpKJICHUE):
a) paBHa HyJIO B Touke B 0) MakcuMalbHa B HIDKHEH Toduke TpaekTopuu O

B) HE paBHa HYJIIO B TOUKe A I) OAMHAKOBA BO BCEX TOUKAX TPAEKTOPUU
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5. MatepuanbpHasi TOUKa JABHXKETCS [0 OKPY>KHOCTH paauyca R ¢ - Vi

HepeEMEHHON CKOPOCThI0. BpeMeHHoi rpaduk 3aBUCHMOCTH @V 0% f L / ¢
IPOEKLHHU V. 3TOH CKOPOCTH Ha KacaTeJIbHOE K TPACKTOPUHU A f 1, tWG
HallpaBJICHHE T IIOKa3aH Ha pUCYyHKe. B kakol U3 yka3aHHBIX Ha

PUCYHKE MOMEHTOB BPEMEHH BEJIMYMHA (MOJYJ1b) HOPMAJIBHOIO YCKOPEHHS TOUKH HMEET

HauOobIIee 3HaYeHHE? a) mput=0, 1tz uts; 0) npu ty uts; B) MpH
t2;

r) mputs;  x) mpu ts; e) mpu ts; K) ipu 1e;

IlepeyeHb KOHTPOJIBHBIX 32JaHUI U BONIPOCOB /1151 OLIeHKH C()OPMHPOBAHHOCTH
kommnereHuu OIK-1 (kouTponupyemblii ungukarop OITK-1.8)

6. Omnpenenure 3HAauYeHHE HPOM3BOAHOM OT (yHKIUM f(X)=Sin(X)-|n(X3) B TOYKE C

KoopauHaTot X =1.

7. Yactuua JBUxXeTCs TaK, 4TO €€ paJIuyC-BCKTOP 3aBUCUT OT BPCMCHHU 110 3aKOHY

3
R R ~ ([t L
F(t)=i-Asin(at)+ ]-Acos(at)+k - B(—j ,rae A, B, ® — noctosHHblE BENUYUHEL |, |, K —
T
eJIMHUYHbIE OPTHI B IEKAPTOBOH cHcTeMe KoopauHaT. OnpeiennTe BeInuiHy CKOPOCTH YaCTHITH B

mMomeHTt t=1c,ecit 7=1c.A=3m B=2M, @w=7x/2 pax/c. OTBET NIPUBECTH C TOYHOCTHIO /10
TpPEX 3HAYAIUX UPP.

8. qacruua JABUIKETCA TaK, YTO €€ paaAnyC-BEKTOP 3aBUCUT OT BPEMCHHU I10 3aKOHY

2 3
?(t) =1- A(lj + ] B(Ej +k-C ,rae A, B, C — mocTosiHHBIE BEIMYKMHEI,
T T

I, J, kK — equnnunbIe

OpTHI B ICKAPTOBOW cUCTeMe KoopauHat. HalimuTe TaHreHe yriia, o/l KOTOphIM OyeT HalpaBieHa
CKOpPOCTh V K ocH X B MOMEHT Bpemenu t=1c,ecom 7=1¢c, A=2mM,B=3 M, C=4 M.

9. qaCTI/IHa JABHIXKCTCA BAOJIb OKPYKHOCTU € painyCoOM 1 M B COOTBETCTBHUH C YpaBHCHUCM

o(t)=2n (t2 —6t +12), rJie ¢—yroi B paauanax, t —Bpems B cekyHaax. B moment t=3¢

BE/IMYHHA TAHTCHIHATGHOTO (KACATEIbHOTO K TPACKTOPUH) YCKOPEHHS 4acTHIBI (B m/c? ), paBHa:
a) 0; 0) 4m; B) 6m; r) 2m; n) 3m; €) Ipyroii OTBET;

10. ®usnueckoe TeI0 HAYUHAET BPAILATHCS C HYJIEBOW HAYaJIbHOM CKOPOCTBHIO €, pan/c?
BOKPYT 3aKpEIIeHHONW OCH, TPUYEM 3aBUCUMOCTb IIPOEKIIMH YTIOBOTO i i
YCKOpEHUS Ha OCh BpallleHus oT BpeMeHnu { moka3aHa Ha pucyHke. Kakoii Oynet
BEIMYMHA YTJIOBOM CKOPOCTH BpaIlleHUs Tella B MOMEHT BpeMeHu t = 6 C?

a) O pan/c; ©0) 1 pan/c; B)2pan/c; r1)3pan/c; n)4pan/c; e)S5 pan/c;
k) 6 pan/c; 3)7 pag/c; W) HET NPaBWJIBHOTO OTBETA;

ITepeyeHb KOHTPOJILHBIX 32/1AHUI U BOIIPOCOB /LISl OLEHKH C)OPMUPOBAHHOCTH
kommnereHuu OIK-1 (kouTposupyemblii ungukarop OIK-1.10)

11. OOBsicHUTE METOJ| BBIYUCICHHUS IMPOU3BOJHON OT CIOKHOW (YHKIIMM U C €ro IMOMOIIBIO

HaWUTe 3HaYCHHE TPON3BOTHON OT (PYHKIIHH f (X) = B TOUKE ¢ KoopauHaTo X =1.

X
OtBeT — nonyyeHHOe Bamu unciio, oKkpyrieHHoe 10 TpeX 3HaYamuX mudp.
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12. Kamens 6pocunu u3 Touku O 1MOJ yIIoM 0. K TOPU30HTY C

= = A
HayabHOH ckopocThio V. IIpennoxure cnocod onpeneneHus o
TaHTEHIMATBHON (KacaTeTbHON K TPAEKTOPHUH ) MTPOCKIIMU YCKOPEHUS o]rate

KaMHS U clieJlaiiTe BBIBOJ 00 U3MEHEHUH BEJIMYMHBI TAHTEHIIMAJIBbHON MPOCKIIMH YCKOPEHUS KaMHS,
KOTOPBII CHayajaa MOJAHUMAETCS BBEPX, a TOTOM MaJaeT Ha 3eMJIt0. B Kakoi TOuke TpaeKTOpUH OHA
OyZeT MakcuMalibHa U 4YeMY paBHa?

13. I/I3BGCTHO, YTO YaCTUlla HaYaJa CBOC ABMIKCHHEC M3 Hadajla KOOPAUHAT, U €€ CKOPOCTb 3aBUCUT

-

2 3
OT BpeMeHH 110 3aKoHy v (t)= i A(lj +]- B(lJ ,rie A, B — IOCTOSHHBIE BEIMUMHEL, 1, | —
T T

CAMHHUYHBIC OPTHI B I[eKapTOBOﬁ CUCTCMC KOOPJAHHAT. KaKI/IM 06pa30M OMnpeCaACIuTb PACCTOAHUC, HA
KOTOPO€ YaCTHIIA YAaIseTCs OT Hayasla KOOPAWHAT, M YeMy OyJeT paBHO 3TO PaCCTOSHUE B MOMEHT
Bpemenu t=1c,ecom 7=1c, A=2 m/C, B=3 m/C?

14. JTuck paguyca R =1 M Bpamiacs BOKpYr CBOEH OCH C YIJIOBOH CKOPOCTBIO ), . B MOMeHT
Bpemenu t =0 oH Hayas TOpMO3UTE. MOIYJIb €r0 YIIIOBOI'O YCKOPEHUS IPH 3TOM 3aBHCEII OT

3
BPEMEHHM MO 3aKOHY & = A(—j . B xakolf MOMEHT BpeMEeHH JTUCK OCTAaHOBUTCS, eciii 7 =1 ¢c? A=

T
2¢?% @y=3ct?

15. B HepacCTAHYTOM COCTOSIHMHM JIJIMHA BUCALIEH PYKUHBI paBHa | .

&
DKCIEPUMEHTATOP MOJABEIINBAI HA HEU TPy3bl PA3IMYHON MACChl M IIOJTYYHII § Iy é
CIEIYIOLINE PE3YIbTAThl 3aBUCUMOCTH JUTHHBI PACTSIHYTOW MpYKUHBI | 0T Maccer M é § !
MOJIBEIIEHHOIO I'py3a:
N° 1 2 3 4 ) 6 7 8 9 10
U3MEpPEHUs
Macca 60 80 120 150 210 300 330 410 440 510
rpy3HKa
m, T
JUIMHA 12,8 13,9 16,0 17,6 21,0 23,5 26,4 30,7 32,1 35,0
PY>KUHBI
I, cm

[IpennoxuTe HAa OCHOBAaHUU 3TUX JAHHBIX METO/ BBIYMCICHUS KO3 (PPHUIIHEHTa KECTK OCTH
MPY>KUHBI M TOTPEIIHOCTh U3MEPEHUs (Onpeensis J0BepUTeabHbIA HHTepBa). OTBET NpeaACTaBUTh

B BUjE K = <k> + Ak H/m, 000CHOBAB BCE Talbl €ro BBIBOJA.

3. OueHoYHbIEe cpeCcTBA (OLIEHOYHbIE MATePHUAJIbI) [JIS1 MPOBedeHUs
NMPOMEKYTOYHOI aTTecTalui 00y4AIIUXCs 10 JUCHUIUIHHE (MOTYJII0)

1 cemecTp

IlepeyeHb KOHTPOJILHBIX 32/1aHUI U BOIPOCOB /1JIs1 OLEHKH C(POPMHPOBAHHOCTH
xommnereHuu OIK-1(kourposupyemsiii nuaukarop OITK-1.2)

M
8 5
6T -
4y
S b

H X, M
0 2 4 6 8




1. OnpenenuTh KOCHHYC yIiia oL MKy BekTopamu d u b , ykazanHbiMU Ha pucyHke. OTBET
OKPYIJIUTH 10 ABYX 3HAYaIIMX HUP.

2. Onpenenutb MOJYJIb CYMMBbI BEKTOPOB ‘a +5‘ Y MOJyJIb BEKTOPHOI'O

J, M
\

J MIPOU3BEACHUS ‘[axt?]‘ JUIsL BEKTOPOB, YKa3aHHBIX Ha pucyHKe. OTBEThI
a

OKPYTJIMTH 10 IBYX 3HAYALMX LUOD.

|1

[

N R O o

‘b‘ X, M

0 2 4 6 8

3. Yactuua ABUXKETCS B TIIOCKOCTH Xy T10 TPACKTOPUH, SBIISIFOIIECHCS

y
cuHyconnoit Yy = Agsin (kx), C MMOCTOSIHHOM O BEJIMYMHE CKOPOCTHIO. D/ "\ «x
VYKaxkute TOUKy, UM TOUKH TPAEKTOPUHU, OTMEUEHHBIC Ha PUCYHKE, B B\,/ \
KOTOPBIX BEJIIMYMHA YCKOPEHHS YaCTULIBI Oy/1€T MUHUMAJILHOM:

a) A; 0)B; B) C; r)D; n)AuC; e)BuD; x)BennunHa yCKOPEHHS BCIOIY
OJIMHAKOBA;

4. Yactuna OBUKETCS MO KPUBOJIMHEHHOW TPACKTOPUU C MOCTOSHHBIM IO BEIUYMHE (MOAYIIO)
HOPMaJIbHBIM yCKopeHueM. [Ipu 3ToM Oka3bIBaeTcs, 4TO paauyC KpPUBHU3HBI TPACKTOPUU B MECTE

HaX0XIACHUA qaCTHUILbI % \% \% \ v
BO3pacTaeT co BpeMeHeM 1o p PR \ y ;
hy e)

CJIEYIOLEM 3aKOHY:
y y y a) 6) B)
MPaBUIBHBIN I'payK 3aBUCKMOCTH BEJIMUYHUHbBI CKOPOCTH YaCTHUIIbI OT BpeMeHH t:

v

>

R(t) = const- t2. VKaxuTe

5. MarepuansHas Touka M cB0OOIHO 6€3 TPEHHSI CKOIB3UT B MOJIE CHUIIBI
TSHKECTHU 110 TJIAJIKUM CTEHKaM IMIIMHAPUYECKOM MBI ¢ ockio O. YKaxuTe
MPaBUJILHOE HAIMPABJIEHUE BEKTOPA MOJHOTO YCKOPEHUsS TOYKM M B HaWBBICIICH
TOUKE A ee TpaeKTOpUH (CM.pUCYHOK):

a) 1 6) 2 B) 3 r) 4

2
M

IlepeyeHb KOHTPOJILHBIX 32JaHUI ¥ BONPOCOB /ISl OLIEHKH c(pOpMHPOBAHHOCTH
xomnereHuu OITK-1 (kouTpoaupyemblii ungukarop OITK-1.8)

X2

6. Haiitu 3Ha4eHme npon3BoaHoi ot pyHkuuu f (X) =eX" +4x% Broukec KoopauHaTon x=1.

7. BplUnMCIMTE MUHUMAIIBHOE 3HAUCHUE (PYHKIUN Y = (X - 2) . exp(4x - 5) . PegynbTar okpyraute

10 TpEX 3HavaImux uudp.

8. HacTtuua ABUXKETCS TaK, YTO €€ pajinyC-BEKTOP 3aBUCUT OT BPEMEHHU 110 3aKOHY

3
f(t) :T-Asin(a)t)+ T-ACOS(aI)+IZ- B(lj ,rae A, B, @ — IOCTOSIHHbIE BENMYUHBL, |, j, k —
T

€IMHUYHBIE OPTHI B IEKAPTOBOM cucTeMe KoopauHat. OnpenemTe BeIMYUHY CKOPOCTH YaCTUIIBI B
mMoment t=1c, ecim 7=1c.A=3 M, B=2M, @=r/2 pan/c OTBET IPUBECTH C TOYHOCTHIO 10

TpeX 3Havamux uudp.

9. YacTtuua ABMXKETCS TaK, YTO €€ CKOPOCTh 3aBHCUT OT BPEMEHH I10 3aKOHY



2 2
\7(t) =i- A£ - Bt— + ] B £ ,rne A, B — mocTosSHHBIE BEIUYNHEI,
T 7? T

I, ] — CIMHUYHBIC OPTHI B

JEKapTOBOi cucTemMe KoopauHat. Onpenenure, 4epe3 CKOJIbKO CEKYH]] YCKOPEHHE YacCTUIIBI O yIeT
MEePIeHAUKYJISIPHO OcH X, eciii 7 =1 ¢, A =3 m/c, B=5 m/C.

10. Koopannarta TOUKH, ABMKYIISHCS 1O MPSIMOM TMHUHU, MEHSIETCS CO BpeMeHeM t 1Mo 3akoHy

A+2t—4
X = 4—31: ,TACX U t I/I3MeprOTC$[ B MeTan Hu CeKsz[aX COOTBETCTBCHHO. BBI'—II/ICJ'IHH

HpOI/I3BOI[Hy10, HaI7[TPI 3HAYCHUC HpOCKHI/II/I CKOpOCTI/I Vx 3T017I TOYKH (B M/C) B MOMCHT BpCMeHI/I t =
2c.

IlepeyeHb KOHTPOJIBHBIX 32JaHUI U BONIPOCOB /1l OLIeHKH C)OPMHPOBAHHOCTH
kommnereHuuu OIK-1 (konTponupyemblii ungukarop OIK-1.10)

11. BoruncauT MUHUMAIIbHOE 3HaUeHHE PYHKLIUU Y = (X - 2) -exp (4X - 5) . PesynbTaT OKpyrimmTh

10 Tp€X 3HavaImx uudp.
12. Yacruia HaYMHAET CBOE JIBIDKEHIE W3 Hayaia KOOPAWHAT, U €€ CKOPOCTh 3aBHCUT OT BpeMeHH t
3
— - t - t - =
10 3aKOHY V(t) =1-Al—|+]-B|—|,rme A B —nocrossHHbIE BETUYUHBI, |, | — €IUHUIHBIC
T T

OpPTHI B ICKAPTOBOIA crcTeMe KoopauHaT. OnpeneniTe, Ha KaKoe pacCTOSHUE OT Havyasla KOOPIUHAT
yIaauTcs yacTuia B MOMeHT BpemeHu t =1 ¢, ecmu 7 =1 ¢. A =4 m/c, B=5 m/C. OTBeT
OKPYTJIIMTh 10 TPeX 3HAYaLUX LUPD.

13. YacTuima u3 cOCTOSHUS MOKOS Hayaa ABUTAThCA O Jyre OKPYKHOCTH paauyca R=1 mc
6

. . t
YIJI0BOM CKOPOCTBIO, MOAYJIb KOTOPOH 3aBUCUT OT BPEMEHHU IO 3aKOHY @ = Al—]. HpeIUIO)KI/ITe
T

croco0 OIpeACICHUA BCIIMYUHEI yTJla MCKAY IMOJIHBIM YCKOPCHHUEM HaCTUIIBI U €€ CKOPOCTBIO U
ONPEJIENNTE, UEPE3 CKOJILKO CEKYH/I 9TOT yrou Oyner paBed 45°, ecmu 7=1c. A=6-10"¢L.

14. DxcriepuMeHTaTOP MOABEIINBAI Ha IPYKUHE IPY3bl Pa3IMYHON Macchl, u3Meps1 Bpems 10
MOJIHBIX BEPTUKAJIBHBIX KOJIEOAHH TAKOTO MPY>KMHHOTO MasTHUKA U TOTYYWII CIeAyIOIIre
pe3yJIbTaThl 3aBUCHMOCTH 3TOT0 BpPEMEHH OT MAacChl M TMOJBEIIEHHOr0 rpys3a:

N° 1 2 3 4 5 6 7 8 9 10
U3MEpEHMs

Mmacca 60 80 120 150 210 300 330 410 440 510
rpy3HKa
m, T

BpeMs 3.4 41 50 54 6,5 7,6 8,3 9,0 9,5 10,1
t,c

[Tpeanoxkute Ha OCHOBAaHUH ITUX JTAHHBIX METOA BBIYMCIECHUS K03 ((pUIeHTa )KECTKOCTH
IPY>KUHBI U ITOTPEIIHOCTh U3MEPEHUs (OIpeiensis JOBEpUTENbHbIN nHTepBal). OTBET MPEACTABUTD

B B K = <k> + Ak H/m, 000CHOBAB BCe ITaIbl €ro BBIBOJA.

15. Cpa3y nocie yaapa KMeM B LIEHTP MOKOUBIIETrocsi OMIIMapAHOr O Mapa, OH
v . 5
=—==()—>  JABIXETCS IMOCTYNaTeJIbHO CO CKOPOCTHIO Vo. [Ipoanamm3upyiite nanpHelnee
ABWIKCHUC IIapa U ONHUIINUTEC, KAKUC 3aKOHBI AMHAMHWKU ITPUBOAAT K TOMY, YTO 1Iap
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MONAaJAaET B JIy3y CO CKOPOCTBIO, MEHBILIEH Vo U C MEXAHUYECKON dHEPrU e, MEHbIIEH mv02 / 2.

O6ocHyliTe CBOE CyKJIE€HUE COOTBETCTBYIOIMMU (GOopMynaMu HU3HKH.



