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JIMCT COTJIACOBAHUS
(hoHAa OUEHOYHBIX CPeACTB (OIeHOYHBIX MaTepHAJIOB)

Paspaborunk:

e >

Pocrosues P.H..3aB.kad., 1.T.H., 10LIE€HT — e e
(PHO, 10mKHOCTD, YHEHAs CTeNeHsb, YHeHOEe 3BaHHe) (noanumes)




1. Onucanue GpoHAA OLIEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@DOoH/ OLIEHOYHBIX CPEACTB (OLICHOYHbIE MaTepHalibl) BKIIIOYAET B c€0s1 KOHTPOJIbHBIE 3a/1a-
HUSL U (WJIM) BOIMPOCHI, KOTOPBIE MOTYT OBITH MPEITIOKEHBI 00YYaIOIMEMyCsi B paMKax TEKYIIETo
KOHTPOJIsI YCIIEBAEMOCTH U NMPOMEXKYTOYHON aTTeCTalMM MO JUCLMIUIMHE (MOAYJI0). YKa3aHHbIE
KOHTPOJIbHBIE 3a/1aHus U (WJIM) BOMPOCH! MO3BOJISIOT OLEHUTh JTOCTHKEHUE 00yYaroluMesl TIaHU-
pPYEMBIX pe3yJIbTaToB OOY4YEeHHs MO JUCLUIUIMHE (MOJYJII0), YCTAHOBJIEHHBIX B COOTBETCTBYIOIIEH
paboueii mporpaMMe JUCHUIUIMHBI (MOIYJIs), a TaKke C(HOPMUPOBAHHOCTH KOMIIETEHITNH, YCTaHOB-
JIEHHBIX B COOTBETCTBYIOLIEH OOIIEH XapaKTepUCTHKE OCHOBHOM NpodeccuoHanbHOM 00pa3zoBa-
TEJIbHON IPOrPAMMBI.

[losHBIE HAaMMEHOBAaHMs KOMIETCHIMM M MHIUKATOPOB UX JOCTHKEHHUS IIPEICTABIICHBI B
00ImIeit XapaKTepUCTHUKE OCHOBHOM MPpodecCHOHATBHOM 00pa30BaTeIbHON IPOTPAMMBI.

2. OneHOYHBIE CpeIcTBA (OLIEHOYHbIe MAaTEePHUAJIbI) 1JIs1 NPOBEeHUN TEKYIero
KOHTPOJISI YCIIEeBAEMOCTH 00Y4alOIIMXCS M0 JUCIHUILINHE (MOYJII0)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX 32/1aHUI M BONIPOCOB /JIsl OLIEHKHN ¢()OPMUPOBAHHOCTH KOMIIETEH-
o OIIK-3 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomnereHunu OIIK-3.1)

1. Halinute Moziysib pa3HOCTH BEKTOPOB ‘& -b|, N300paXKEHHbIX Ha PUCYHKE o J, M
crpaBa. Pe3ynbTar OKpyIJITh JI0 JABYX 3HAYAIIUX (P U YKa3aTh MPaBUIIb- 6| | [T ||
HBII OTBET: AT
a)3,6 06)8 Bl 172 n)l4 €) 9,9 k) apyroii oTBeT ST b
H X, M
0 2 4 6 8
¥y, M 2. PaccunraiiTe Ha OCHOBaHHH JAaHHBIX, IPUBEJACHHBIX HA PUCYHKE CJIeBa
3 ] MOJ1yJIb BEKTOPHOTO MPOU3BEACHUS ‘[5x5]‘ JUIST U300paKeHHBIX BEKTOPOB
T
6 > o
. b d u b.Pe3yabpTar OKpYIIUTH A0 ABYX 3HaYaIIuX HUdp U yKa3aTh Moiy-
4 a = B YEeHHBIA OTBET:
2 L]

a)32 6)14 B 16 1)31 n) 22 e) 28 ) IPyTO OTBET

0 2 4 6 8

3. Kamenb Opocuiii oA yIiIoM K TOPU30HTY CO CKOPOCTBIO V. Ero lg v, v
TPaEKTOPHS B OJHOPOIHOM IOJIE TSHKECTH M300paKeHa Ha PUCYHKE. 5 C B
ConpoTuBieHHs BO3IyXa HET. B kakoil Touke TpaeKTOpUU MO b A E
MIOJTHOTO YCKOPEHUS KaMHSI MAaKCHUMAJICH: %

a)AuE; 06)BuD; B)C; T') BO BCEX TOYKaX OJINHAKOB;

4, MaTepHaanaﬂ TOouka M CBO6OI[HO oe3 TPCHUS CKOJIB3UT B I10JIC CHUJIBI TSI~

KECTH 110 TJIAJJKUM CTEHKaM CUMMETPUYHOM sMbl (A ¥ B —HauBbICIIME TOYKH A M AB
noabpemMa). [Ipu 3TOM BemMurHA TaHTCHITUAILHOW (KacaTeIbHOM K TPACKTOPHUH )

IIPOEKLINN YCKOpPEHUS TOUKU M (yKaXXuTe paBUIIbHOE YTBEPXKICHUE): 0

a) paBHa HyJIO B Touke B 0) MakcuMaJibHa B HI)KHEH Touke TpaekTopuu O

B) HE paBHA HYJIIO B TOUYKE A I) OJMHAKOBA BO BCEX TOUKAX TPACKTOPUU
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5. MarepuasibHasi TOUKa JIBHKETCA 110 OKPYKHOCTH pajauyca R ¢
HepeMEHHOI CKOpoCTh0. BpeMeHHol rpaduk 3aBUCUMOCTH IPO-
€KIUM v, 3TOM CKOPOCTH Ha KacaTeJIbHOE K TPAEKTOPUU HaIpaBs-

JIeHUE T II0Ka3aH Ha pUCYHKe. B Kakol U3 yKa3aHHBIX Ha PUCYHKE
MOMEHTOB BPEMEHH BeJIMYMHA (MOJIYJIb) HOPMAJIBHOTO YCKOPEHUS TOYKM UMEET HauOoJblee 3Ha-
yeHue? a) mput=0,t; ute; 0) mput, uts; B) TIpH tp;

r) Opu t3; 1) OpH ty; €) 1pH ts; XK) IIpH t6;

IlepeyeHb KOHTPOJILHBIX 32aHUH U (UJIH) BONIPOCOB /IJIA OlleHKH ¢)OPMHUPOBAHHOCTH KOM-

nereHunu OIIK-4 (koHTpOoTMpYyeMBblil HHAUKATOP AocTHKeHns komneTeHuun OIIK-4.1)

1. BennunHa yria noBopoTa (PU3NYECKOro Teja BOKPYT 3aKPEIUIEHHONW OCH BPAILCHUS 3aBUCHUT OT

BpPEMCHU t mo 3aKOHY (p(t) = (112 , TAC O- IIOJTOXKXUTCIbHAA KOHCTAHTA. VYkaxure HpaBHHBHLIﬁ I'pa-

(uk BpemeHHoM 3aBucUMOCTH po-  |@ S @ o jo ©
EKIIMH YTJIOBOM CKOPOCTH Ha OCh 1 ‘ ‘ K ! ! ‘
a) 6) ) €)

BpaLICHUS IIPU 3TOM YCIIOBUH: B) r) hi|

2. Juck Bpamiactes BOKPYT CBOCH OCH, H3MEHSA IPOCKLIMIO CBOCH yT- , AN
JTOBOM CKOPOCTH TaK, Kak MOKa3aHO Ha PUCYHKE. YKaKHTE, Ha KaKHX
y y B D
y4acTKax rpaduka NPUBEICHHON 3aBHCHMOCTH @, (7) BEKTOP yIIOBOi 0 t
c

CKOpPOCTH & HAIIPaBJIEH 10 OCH Z?
a)0-AuA-B 6)0-AuC-D B)A-BuB-C nB-Cu C-D

3. MarepuanpHas Touka M JBWKETCS 1O apabose \

(puc.l) B HanpaBIEHUH, YKa3aHHOM CTpEJIKaMHU. 4 U Puc2
['padyik M3MEHEHUS BETUYHHBI (MOYJIs) €€ CKOPOCTH Puc.1

npuBesieH Ha puc.2. Ha puc.] nokazaHo nosuaoxxeHue M M t
TOYKH M B MOMEHT BPEMEHH f|. YKaKHUTE HAa 3TOM 1 Haggai‘;ime tl1 to t|3

PHCYHKE HaIIPAaBICHHUE CUIIBL, IEHCTBYIOLICH HA TOUKY
M B 5TOT MOMEHT BPEMEHH ] :

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

. /e 4. TCHHMCHBIM MY JIETEN ¢ UIMITYJIECOM p; (MacIuTad U HalpaBjIeHHE yKa3aHbl HA

I

! pucyHke). B ropu3oHTanbHOM HampaBieHUU Ha KOpoTkoe BpeMst At = 0,1 ¢ Ha Ms14
- ﬁl — MOAEHCTBOBAJ NOPKIB BeTpa ¢ noctosiHHou cuinoi F = 30 H. Ha ocHoBanuu naH-
74 HBIX, IPUBEJICHHBIX HA PUCYHKE, PACCUYUTANTE BEJIUMYMHY UMITYJIbCA Py TIOCHE TOTO,
Kak BETep YTHUX, U YKAXKUTE MPaBUIbHBINA OTBET:
- r a)8 kr-m/c  0)5 kr-m/c  B)4 xkr-m/c T)35 krem/c ) 25 krem/e

Mt

A

U, T 5. HeOonpias maitba HaunHaeT ABMKEHHE 0e3 HayaJIbHOW CKOPOCTH
100 2 0 TJIAAKOM JIeAsTHOM TopKe U3 TOUKU A. CONpOTHBIICHUE BO3IyXa
\\ MPEHEOPEIKUMO MaJo. 3aBUCUMOCTh TOTCHIIMATBHON YHEPTHH I1aii-
80 \\ OBl OT KOOPAMHATHI X N300pakeHa Ha rpaduke U (x) . Cxopoctb
60 B maiiobl B Touke C (yKa)XHUTe MpaBUIbHOE YTBEPIKICHUE):
40 a) B 2 pa3a MEHBIIIE, 4YeM B TOuke B;
20 s 0) B 3 paza MeHbIIIe, YeM B TOUKe B;
¢ B) B /3 pa3 Gonblile, 4eM B Touke B;

0 2 4 6 8 10%M g /5 pasGonbue, yeM B TOUKe B;



IlepeyeHb KOHTPOJIBLHBIX 3a1aHNI U (MJIM) BONPOCOB JIsl OLIEHKHU C(hOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-3 (koHTpOTMpPYyeMBbIil HHAUKATOP AocTHKeHus komneTeHuun OIIK-3.2)

1. Onpenenure 3HadeHne NPOU3BOAHON OT dyHKmMH [ (x)= sin(x)-ln(x3 ) B TOYKE ¢ KOOPIUHA-

To x=1.
2. YacTuiia ABMKETCS TAK, UTO €€ PaJUyC-BEKTOP 3aBHCUT OT BPEMEHH T10 3aKOHY
3
- - . - - t T = 7
F(t)=i-Asin(wt)+ j- Acos(wt)+k -B(—) ,rie A, B, ® — IOCTOSHHbIE BEIUUMHEL, i, j, kK —
T

€IMHUYHBIC OPTHI B JICKAPTOBOM crcTeMe KoopauHaT. OnpenenuTe BEeTUIHHY CKOPOCTH YaCTHUIIBI B
MomMeHTt=1c,ecm 7=1cA=3M,B=2M, 0= 7[/2 pan/c. OTBET MPUBECTU C TOYHOCTHIO 10
Tpex 3HavaIux uudp.

3. Yactuua aBuxeTcs TakK, 4TO €€ pagnyC-BCKTOP 3aBUCUT OT BPCMCHHU I10 3aKOHY

2 3
~ e t - t - -
v (t) =i .A(—j +J -B(—j +k-C,tne A, B, C —IOCTOSTHHBIC BEJIUYUHBI, i, j, kK — €IUHUYHbBIE
T T

OpTHI B ICKAPTOBOH crcTeMe KoopauHat. Haliiure TaHTeHe yriia, ol KOTOPsIM OYJIeT HallpaBJicHA
CKOPOCTh V K OCH X B MOMEHT BpeMenu =1 c,ecnmu 7=1¢c,A=2m,B=3Mm,C=4m.

4. Yactuua ABMXKETCS BJOJIb OKPYKHOCTH C paAnycoM | M B COOTBETCTBUU C YpaBHEHHEM

o) = 2n(t2 -6t+ 12), I7ie ¢— Yroi B paauaHax, ¢t —BpeMs B ceKyHAax. B MoMeHT ¢ =3 ¢ Benu-

YUHA TAaHTCHIIMAIBHOTO (KacaTeIbHOTO K TPACKTOPUHN) YCKOPEHHMSI YaCTUIIBI (B M/ ¢?), paBHa:

a) 0; 0) 4m; B) 6m; r) 2m; 1) 3m; €) IpyroM OTBET;
5. @u3nUecKoe TEJI0 HAYNHAET BPAIaThCs ¢ HYJIEBOW HaYalIbHOU CKOPOCTBIO € pan/c?
BOKPYT 3aKpEIJICHHOH OCH, TIPHYEM 3aBUCHMOCTbD IPOSKIIMHU YIJIOBOTO yCKOpe- 2| j[ SR
LN
HHUS Ha OCh BPAIIEHUS OT BpEMEHM t TO0Ka3aHa Ha pucyHke. Kakoii Oyner Benmu- | Lo L,e
(v |

YHMHA YTJIOBOW CKOPOCTH BpAILIEHUS Tejla B MOMEHT BpeMeHH t = 6 ¢? 2P\[ ********

ol N

a) O pan/c; ©0) 1 pan/c; B)2pan/c; T1)3pan/c; n)4pan/c; e)S5 pan/c;
K) 6 pan/c; 3) 7 panm/c; W) HET MPAaBUIBHOTO OTBETA;

IlepeyeHb KOHTPOJIBLHBIX 3a1aHNI U (MJIM) BONPOCOB JIsl OLIEHKH C(POPMHUPOBAHHOCTH KOM-
nereHunu OIIK-4 (koHTpOTMpYyeMBbIil HHAUKATOP AocTHKeHus komneTeHun OIIK-4.2)

1. KoopauHarta TOUKH, ABMKYILEHCS 1O MPSIMOM IMHUM, MEHSAETCS CO BpEMEHEM t 110 3aKOHY

2
X= (4t - 2) -exp(—2¢), rae X Mt M3MEpSIOTCS B METPax M CEKyH/aX COOTBETCTBEHHO. Borancisist

IPOM3BOJIHYIO, HAMNTH 3HAUYEHUE NMPOEKLUU CKOPOCTH v, 3TOW TOUYKH (B M/C) B MOMEHT BpEMEHH t =
1 c. OTBEeT OKPYTJIHUTH O TPEX 3HAYAIIUX HUPP.

2. uck paguyca R =1 M Bpamaicst BOKpyTr CBOEH OCH € YIJIOBOI CKOPOCTBIO ), . B MoMeHT Bpe-

MeHH ¢ =0 OH Hayaj TOPMO3UTh. MOJyJIb €r0 YIJIOBOTO YCKOPEHHUS IIPH 3TOM 3aBUCEN OT BPEMEHU
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2
t o
110 3aKOHY & = A(—) . Onpenenure, B KaKoli MOMEHT BPEMEHM TUCK OCTAHOBUTCS, eciu 7 =1 ¢?
T

A=6¢7, m,=16c".

3. YacTuia u3 COCTOSHUS MOKOS Hayala JIBUTaThCs 10 AYTe OKPYXXHOCTHU pagnuyca R=1m TakK, 4TO
3

t

YToJI TOBOPOTA 3aBUCUT OT BPEMEHHU 110 3aKOHY @ = A-| — | . Onpenenure BeTUINHY TaHTE€HIIN-
T

aJILHOT'0 YCKOPEHUS YaCTHUIIbl B MOMEHT ¢ =1c¢c,ecnmu =1 ¢c. A =2 pan.

4. Ha ¢usnueckoe Teno qeicTBYeT cuiia. 3aBUCUMOCTh OT BPEMEHH €€ MPOSKIIUU
Ha OCh X TOKa3aHa Ha pUCYHKE. B HauanbHBI MOMEHT BpeMeHH t) = 0 Tpoek-
1Sl IMITYJIbCA TEJIa Ha OCh X ObLIa paBHA HyJt0. YeMy oHa OyJeT paBHa B MO-
MEHT t = 6 c?

a) 0 kr-m/c; 0) 1 xrm/c; B)2xkrwm/c; r1)3krM/c; nm)4krm/c; e)5
K'M/C;  K) 6 Kr'M/c;  3) 8 KT"M/C; W) ApYyTON OTBET;

5. HeGounp10ii maprk Maccel m JIETHT CO CKOPOCTBIO V| mof yriom o = 60° kK TOpu30H- 3
Ty U NaJlaeT Ha BepTUKaJIbHYIO0 cTeHy. [locne Heynpyroro ynapa oH OTCKaKUBaeT co Eﬁo
CKOPOCTBIO 172 nop yriom B =30° k ropuszoHTy. Bpems coynapenus t. Haittu mogynb
Cpe/HeH CHIIbl HOPMAJIBHON PeaKIuu cO CTOPOHBI CTeHbL. V, =6 M/c, V, =4 M/c, 1=
0,01 ¢, m =2 kr.

IlepeyeHb KOHTPOJIBHBIX 3a1aHNI U (MJIM) BONPOCOB /ISl OLIEHKH C(POPMHUPOBAHHOCTH KOM-
nereHunu OIIK-3 (koHTpOTMpYyeMblil HHAUKATOP AocTHKeHus komneTeHuun OIIK-3.3)

1. OOBsicHUTE METO BBIUYMCIICHUS MPOU3BOIHOM OT CIIOKHOM (PYHKIIMH M C €r0 IOMOIIIbIO HaiiauTe

cos(xz)

3HAYCHUE MPOU3BOIHON OT QyHKIMU | (x) = B TOUYKE C KoopauHatoi x = 1. OTBer —

nojy4yeHHoe Bamu umnciio, okpyriieHHOE 10 Tpex 3HadaImux nudp.

2. Kamens 6pocuiu u3 Touku O 1MOJ YoM 0. K TOPU30HTY C
HAYaIbHOU CKOPOCThIO V. [Ipemnoxkure crocod onpeneneHus

7 A

oL

TaHNeHIMAJIbHOM (KacaTeIbHOM K TPAeKTOPHUU) MPOEKIHUU YCKOPEHUS 0+
KaMHs U c/ieJIaiiTe BbIBOJ 00 U3MEHEHUH BEJTMYMHBI TAHTCHIIMAIbHON MPOEKIMH YCKOPEHUS KaMHS,
KOTOPBIM CHayaja MoJHUMAETCs BBEPX, @ IOTOM MaJlaeT Ha 3eMJIt0. B Kakoil Touke TpaeKTOpHH OHA
OyJeT MakcUMallbHa U YeMy paBHa?

3. I/I3BCCTHO, 4TO YaCTHla HadaJia CBOC ABMIKCHUC U3 Hadalla KOOpAWHAT, U €€ CKOPOCTb 3aBUCUT OT

2 3
_ - t = t > =
BPEMEHHU 110 3aKOHY V(t) =1 -A(—j +J -B[—) ,Tne A, B — MOCTOSTHHBIC BEIMYUHBI, [, j — €/IH-
T T

HUYHBIC OPTHI B JICKAPTOBOM CUCTeMe KoopanHat. KakuM o0pa3oM ompeaesuTh pacCTOsSHIE, Ha KO-
TOPOE YaCTHIIA yAAISICTCS OT Hayalla KOOPUHAT, ¥ YeMy OyJIeT paBHO 3TO PACCTOSHHE B MOMEHT
Bpemenn =1 c,ecim 7 =1 ¢, A=2 m/c, B=3 m/c?



4. luck panuyca R =1 M Bpalaycst BOKpYT CBOEH OCH C yIJIIOBOM CKOPOCTBIO @), . B MOMeHT Bpe-

MeHH ¢ =0 OH Hayaja TOPMO3UTb. MOyJIb €r0 YIJIOBOTO YCKOPEHHUS IIPH 3TOM 3aBUCEN OT BPEMEHHU
3
t . -2
I10 3aKOHY & = A(—) . B kaKkoif MOMEHT BpeMeHH JAUCK OCTaHOBUTCH, eciii 7 =1 ¢c? A=2c¢
T

_2
w,=3c¢

IlepeyeHb KOHTPOJILHBIX 32aHUH U (UJIH) BONIPOCOB JIA OlleHKH ¢)OPMHUPOBAHHOCTH KOM-
nereHunu OIIK-4 (koHTpOTMpPYyeMBblil HHAUKATOP AocTHKeHns komneTeHun OIIK-4.3)

1. B HEpacTAHYTOM COCTOSIHMM JUIMHA BUCSILEH MPY>KUHBI paBHa [, . DKCIIEPUMEHTATOP Z z

TO/IBEIIMBAIT Ha Heil IPy3bI pasTHYHON MACCHI M MOIYUHI CISAYIOIME Pe3yIbTaThl 3a- & Iy 8
S|

BUCUMOCTH JUIMHBI PACTSHYTOU MPY>KUHBI | OT Macchl m MOJBEIIEHHOTO TPpy3a: = g !
<

N° 1 2 3 4 5 6 7 8 9 10

U3MEpEHUs

Mmacca rpy- | 60 80 120 150 210 300 330 410 440 510
3MKa m, T

JUTHHA 12,8 13,9 16,0 17,6 21,0 23,5 26,4 30,7 32,1 35,0
Py KUHBI
I, cm

[IperioxxnTe Ha OCHOBAHMU 3TUX JAHHBIX METOJ BIUYUCIEHHS KOAPPUIMEHTA )KECTKOCTH
IPYHUHBI U IOIPELUTHOCTh U3MEPEHUSI (ONpEeNsis JOBEPUTENbHbIN HHTEepBal). OTBET NPEACTaBUTH

B BUIE k = <k> + Ak H/M, 000CHOBAB BCe 3TaIlbl €ro BEIBOJA.

- 2. @yTtoonucT ObET meHabTH. B MOMEHT yaapa Hora ¢yTOomrcTa nMeeT
/ﬁ' @e& CKOpOCTb V, a Macca ObIoIIEel M0 MsIuy HOTH BO MHOT'O pa3 00JIble MacChl
Mms4ga. [peanoxkure crnoco0, MO3BOJIAIONIMN € TOMOLIBIO 3aKOHOB MEXaHUKH
HaAMTH CKOPOCTh Msua Mociie yaapa U HalliuTe 3Ty CKOPOCTb.

77

3 3. CrosBIIas aBTOMalIMHA HAYMHAET JABUTAThCS C YCKOpeHUeM d . [lepBriii Ha-
ﬁ‘% OmofaTeNnb CYMTACT, YTO MPUUNHON ITOTO SIBIISICTCSI TPEHUE KOJIEC O MOBEPX-
HOCTB JIOPOTH, TOCKOJIBKY APYTHX CHJI, TAHYIIMX aBTOMOOMJIb Briepes HeT. Bro-
po¥i yBEpEH B TOM, UTO TPEHUE MOXKET TOJIBKO 3aTOPMO3UTH JIBUKEHHUE aBTOMOOMIIS, HO HUKAK HE
YCKOpUTbH. BrICKaknuTe CBOE MHEHHE O TOM, KTO U3 HabmoaaTenei npas. OLEeHNnTe posib TPEHNUS KO-
Jec o0 Jopory: OyeT OHO MPUYMHON YCKOPEHHSI WM 3aMeIeHHsI aBToMoOuIs. OTBET 000CHYHTE C
MOMOIIBIO (PU3HYECKUX 3aKOHOB U (hOPMYII.

IlepeyeHb KOHTPOJILHBIX 3aaHUH U (MUJIH) BONIPOCOB JIA OlleHKH ¢)OPMHUPOBAHHOCTH KOM-
nereHunu OIIK-4 (koHTpOTMpPYyeMBblil HHAUKATOP AocTHKeHns komneTeHun OIIK-4.3)

3. OueHo4yHbIe cpeacTBA (OLEHOYHbIE MATEPHUAJIbI) JIS POBEICHUS NTPOMEIKY-
TOYHOM aTTeCTAIMU 00YYAIOIIMXCS MO AUCIHUILIMHE (MOIYJII0)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX 3aaHNI M (MJIM) BONPOCOB JIsl OLIEHKH C(hOPMHUPOBAHHOCTH KOM-
nerenunu OIIK-3 (koHTpOTMpYyeMblil HHAUKATOP AocTHKeHus komneTeHuun OIIK-3.1)




1. OnpenenuTh KOCUHYC yTIia o MEXIy BEKTOpaMH d U b , yKa3aHHBIMH Ha s
pucyHke. OTBET OKPYIIUTh JI0 JBYX 3HAUYaIIUX LUD.

=

/
ISP

2. OnpenenuTb MOLyJIb CYMMBbI BEKTOPOB ‘a +b ‘ U MO-

o = O o0

JTyJIb BEKTOPHOTO MPOU3BEICHUS ‘[a xb J‘ IUISL BEKTO-

]
3]
I~
(o)}
oo

POB, YKa3aHHbIX Ha pUucyHKe. OTBETHI OKPYIJIUTH 10
|
) JIBYX 3HaYaIux Hudp.
|
6

N R Y

M

0 2 4

3. HacTuia IBUXETCA B TUIOCKOCTH Xy MO TPACKTOPHH, SIBIISIOIIEHCS CUHY- A
cousionl y = 4, sin(kx) , C IOCTOSTHHOM 1O BEJTMYMHE CKOPOCTHIO. YKaXKUTE D x

TOUKY, WJIK TOYKU TPAEKTOPUH, OTMEUEHHBIE HA PUCYHKE, B KOTOPHIX BEJH- B
YHHA YCKOPEHUS YacTHLIbI Oy1eT MUHUMAJIbHOM:

a) A; 0)B; B) C; rD; n1)AuC; e)BuD; x)BenruunHa yCKOpEeHUs BCIOILY
OJIMHAKOBA;

C

4, qaCTI/II_[a JABMIKCTCA IIO KpHBOJ’IHHCﬁHOﬁ TPACKTOPUU C IMOCTOAHHBIM IIO0 BCINYHHC (MOI[y.TIIO)
HOPMAJIbHBIM YCKOPCHUCM. HpI/I 9TOM OKAa3bIBACTCsA, YTO pPaaAuyC KPHUBU3HBI TPACKTOPUH B MCCTC

HAXOKJIEHHs YacTHUIbI BO3pacTa- v v v v v v

€T CO BpeMEHEM t 110 CIIeayIo- { p P k P p ¢
2

meMy 3aKkoHy: R(t)=const-¢”. 2) 6) B) r) 1) e)

VYkaxkuTe npaBuiIbHbIN IrpayK 3aBUCUMOCTH BEJIMUMHBI CKOPOCTH YaCTHULbI OT BPEMEHHU t:

5. MarepuanpHas Touka M cB0OOIHO 0€3 TPEHMSI CKOJIB3UT B MOJIE CUIIbI TH-

KECTH 1O TJIaJKUM CTEHKaM LIMJIMHAPHUYECKON MBI ¢ ocblo O. Ykaxure npa- 0.2 M 1
BUJIbHOE HAIPaBJIEHUE BEKTOPA MOJHOTO YCKOPEHUsI TOUKU M B HauBBICIIEH ‘\\\ 3 A
TOUKe A ee TPaeKTOpuu (CM.pUCYHOK): A

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

IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIM) BOIIPOCOB 1JIf1 OLIEeHKU ¢C(OPMHUPOBAHHOCTH KOM-
nereHuun OIIK-4 (koHTpoaMpyemMblii MHANKATOP AocTHKeHUA KomneTeHunu OITK-4.1)

1. MarepuanbHas TOUKa JBUKETCS 110 KPUBOJUHEHHON TPAEKTOPHUH, IPUUEM B HEKOTOPBI MOMEHT
BPEMEHM BEJIMYMHA €€ CKOPOCTH paBHA V, BEJIMYMHA II0JHOIO YCKOPEHUS PAaBHA a, BEJIMUMHA TaH-
TEHLUAJILHOrO YCKOPEHHM paBHA a . Bennuuny paaryca KpUBU3HBI TPAEKTOPUH B JAHHBIM MOMEHT

BPEMEHH MOKHO BBIUKCIHUTD 110 popMyJie:

2 2 Ja'-a’ a’—a’
a) R=—; 6) R=————: B) R=——"; 1) R=——— 1) R="—;
a

2

a —a, v a —a; v
2
v a
e) R=—; X) R=—;
a, v
2. MatepuanpHas TOUKa m BpaljaeTcs Mo OKpy>KHOCTU pajauyca R, aBurasch no 5
qyacoBol crpeiike. [Ipu 3ToM yrioBasi CKOPOCTh BpaIlleHUs] H3MEHSIETCSl CO BpeMe- mn
1
HEM t 110 3aKOHY 0)(1‘) =Bt—oa,rne a=2 pan/c, B=1 pa):[/c2 . YKaXuTe NnpaBuiib-
A%
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HO€ HaIIpaBJICHUE BEKTOPA YCKOPEHUsI d TOYKU B MOMEHT BpEMEHHM ¢ =1 C U3 TeX, UTO yKa3aHbl Ha

pHCYHKE:
a) l; 0) 2; B) 3; r)4; n) S;

3. luck paauyca R HaunHaeT BpalaTbCs U3 COCTOSTHUS TIOKOSI B TOPU30H- ®,,, pax/c
TaJbHOM INIOCKOCTH BOKPYT OCH Z, IPOXOASIIEH NEPIIEHIUKYJIIPHO €ro 2 |
IUIOCKOCTH YEPE3 €ro LEHTP. 3aBUCUMOCTb IPOEKLIUU YTII0BOM CKOPOCTH 0 107]
OT BPEMEHHU IT0Ka3aHa Ha rpaduke. Bo cKoabKo pa3 OTJIMNYAI0TCs BEJINYH- ]
Hbl TAHT€HLIUAJIBHBIX YCKOPEHUI TOYKH HA KPAK0 AUCKAa B MOMEHTHI Bpe- S
MEHU tj =2 CH t, =7 C? A

¢l

a) B 2 pasa; 0) B 4 pasa; B) 00a paBHBI HYJIIO; ') HEBO3MOXXHO OTNPEIETUTh TOYHO;

4. BenuuuHa (MOJyJib) CKOPOCTH MaTepUaIbHOM TOUKH M , BCe BpeMs
JBIDKYILEHCS 110 OKPYKHOCTH, MEHSETCS] CO BpPEMEHEM 10 3aKOHY,
noka3zaHHOMY Ha puc.l. O0bscHUTE CBSA3b MEKIY U3MEHEHUEM CKOPOCTH U
HarpaBJIeHUEM JIeHCTBYOIIEN Ha YacTully cuiibl. B coorBercTBHM ¢ Bamum
00BSICHEHUEM YKaXKHUTE, KAKOMY Y4acTKy rpaduka Ha puc.] COOTBETCTBYIOT

yKa3aHHbIC Ha PUC.2 HAPABICHUs CKOPOCTH V W CHIIbI F , ICHCTBYIOWICH HA
TOUKy M ? a)0-1?  ©) 1-2? B) 2-3? r) 347

5. 3a manoe Bpems At =1 Mc Tello, UMEBILIEE paHee UMITYJIbC p;, IPHOOPENOo

UMITYJIbC P, (CM. pUCYHOK). UeMy paBHa cpelHss BEIMYMHA CUJIbI, IeHCTBO-

BaBllIEll HA TEJIO B TEUEHHUE BpeMEHU At?
a) 2000 H; 6) 1333 H; 8)3000H; r)2236H; n)4000H; e)1667H; Trm/c
) Ipyroi OTBET;

IlepeyeHb KOHTPOJIBLHBIX 3aaHNI M (MJIM) BONPOCOB JIsl OLIEHKHU C(hOPMHUPOBAHHOCTH KOM-
nerenunu OIIK-3 (koHTpOTMpYyeMbIil HHAUKATOP AocTHKeHus komneTeHuun OIIK-3.2)

1. HeGonpmas maiiba Hauana ABKeHHE Oe3 HaYaIbHOW CKOPOCTH U, T

0 IIaAKOM JIeAIHOM TopKe U3 Toukd A. CONpOTUBIIEHUE BO3oyXa 100 |

MPEeHEOPEKUMO Maslo. 3aBUCUMOCTh TOTEHIIMAIIBHONW SHEPTUH 1Ak~ ANE

OBl OT KOOPJMHATHI X N300paxeHa Ha rpaduke U (x) . B Touke B npu 50 D

CTOJIKHOBEHHUHM CO CT€HKOH BblAenuiaoch 40 J[x Tera u maiiba or- o0 B F o
cKounIa Hazajl. IIpeuIokuTe HIero pacueTa CKOPOCTH IIai6sl Ha oc- 40 1B
HOBAHWH MMPUBEACHHBIX HA PUCYHKE JAHHBIX U OMPEACIUTE, B KAaKO 20

TOUKe 11aiiba OCTAaHOBUTCS:

a)C? ©0)E? 8)D? n)F? 1) apyroi orser? 0 2 4 6 8 10xmM

2. Jlpa cTepykHs Macchl m W JTMHBI | Bpalanich BOKpYT oOLIEH NEPIEHINKY- O

asipHOM ocu O, mpoxosieit yuepes3 kpast ctep>xkHed. CTep:KHU pa3IBUHYJIH B /\:> /O\
CTOPOHBI, KaK MOKa3aHO Ha pUCyHKE. UTO MPOU301ILIO0 ¢ BETUYMHON MOMEHTA

HMHEPLHH TaKOW CUCTEMBI OTHOCUTEIBHO ocu O?

a) yBenuuuics;  0) HE U3MEHWICS; B) YMEHBIIWIICS,

3. Koneco maccel m = 2 kr ¢ paguycoMm R =2 M MoxeT Bpamarbcs 1100 BOKPYT OCH
CUMMETPHUHU A, IPOXOAIIEH Yepe3 ero eHTp, MO0 BOKPYT MapajieIbHONW ocu B,
IPOXOJAIIEH yepe3 Kpail koseca (CM. pUCYHOK). MOMEHT MHEPIIMH KOJIECA OTHOCH-

TEJIBHO OCU A paBeH [, =2 Kr- M. YeMy paBeH MOMEHT HHEPLMH [ OTHOCUTEIIBLHO
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ocu B?
a)4 kM 6) 6 krom’ B) 8 kM’ 1) 10 krm’;  p) 12 kM’ e) 18 kv
) Ipyroi OTBET;

4. HeGonbIIOH METEOPUT MACCHI M JIBMIKETCS 1O MPAMOM JIMHAM MUMO TianeTsl [T ,

CO CKOpPOCThIO V. B Touke A, yka3aHHOH Ha pUCYHKE, BEJIMUMHA MOMEHTA UMITyJIbCa };ﬁ/m{
METEOpUTa OTHOCUTEIIBHO IIEHTpa Tu1aHeThl paBHa L. Kakum Ob1s10 MUHMMaIbHOE AV
paccrosiHue R oT MeTeopura 10 LEHTpa IUIAHETHI.

mv sin L mv sin & L L mv L
a) ———; 0)————; B)———; )———— O)—; ) —; X ——]
L mv cos L mvtga mv L mv sin o
5. B HauvanbHbIll MOMEHT BpeMeHH ¢ =0 nunusap ¢ Mmaccod m =0,1 kr u ¢ pa- m R
S
muycoM R =0,5 M He Bpalanucs, a oCTynaTelIbHO CKOJB3UI M0 TOPU3OHTATIBHON 4
MOBEpXHOCTHU ¢ kuHeTnueckou sneprueit 800 [Ix. [Tox neiicTBreM CUIIbI TpEHUS t=0

OH HaYaJl KATUTHCS 0€3 MPOCKAIB3bIBAHUS C KHHETUYECKOM dHEPTUEH MOCTyMa-

tenbHOTO ABMKEeHUS 200 k. OOBsICHUTE CBA3b KWHETHYECKOW SHEPTHH MOCTYATEIHLHOTO U Bpa-
[IATETTLHOTO IBUKEHHUSI MPU Ka4eHUH 0€3 MPOCKaIb3bIBAaHUS, U HA OCHOBAHUU 3TOH CBS3U YKAXKHUTE
BEJIMUMHY pabOThl, KOTOPYIO COBEPIIUT CHJIa TPEHHUS:

a) 300 Ix 6) 600 JIx B) 500 JIx r) 400 JIx

6. OOpy4 (TOHKOE KOIBLO) M LHINHIP UMCIOT OAMHAKOBBIC MAaCChl U PATHYCBI H |5, <lS®
BPAIIAIOTCS BOKPYT 3aKPCIUICHHBIX OCEH CHMMETPHH, MPOXOIIMIMX Hepes ux (T

LEHTpPBbl, C OJIMHAKOBBIMU KMHETHUYECKUMU HHEPrussMu. Bo CkoJIbKO pa3 yrioBas l '
CKOPOCTB BpAIeHUs 00pyda (O, MEHBIIE YIIIOBONH CKOPOCTH BPAIIEHUS IIUIUHAPA O, 7

a) B 2 pasa; 0) B 4 pa3a; B) B \/4/3 pas; r) B v2 pas; n)B 1,5 pa3; e)oHM paBHBI,
) HET MIPABHIILHOTO OTBETA;

7. Tonkwuii 006py4 ¢ maccoit m =0,2 xr u ¢ paguycom R=0,5 M Ka-
THTCA O€3 MMPOCKaJIb3bIBaHNA, UMCH HAYAJIbHYIO YTIJIOBYTO CKOPOCTDH
® =2 paj/c . BcriomHuTe, M3 KAKUX COCTABIISIIOLIMX CKIIA IBIBACTCS

MCXaHUYCCKaA OHCPIUuA U YKAKUTEC HA KaKyIO BEJIMUUHY BO3PACTCT
MOTCHIMAJIbHAA DHCPIUA 06pyqa IocCJIC NoaAb€Ma Ha MAKCUMAJIbHYIO BO3BMOKHYIO BBICOTY (CM. pu-
CYHOK):

a)0,1 ok  6)0,15x 8)0,2/x 1)0,3x 1) APYroii OTBET

IlepeyeHb KOHTPOJIBLHBIX 321aHUI M BONIPOCOB /JIsl OLIEHKHN ¢()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-4 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomnereHunn OIIK-4.2)

2
1. HailiTi 3HaueHne npou3BOAHON OT QyHKIUU [ (x) = ¢ +4x% BrOUKE C KOOpJAMHATON x = 1.

2. BbIYKCIUTH MUHUMaTbHOE 3HaueHue GyHKimn y = (x —2)-exp(4x —5). PesynbTar okpyriurh
10 TpEX 3HaYaImux mudp.
3. YacTuIla ABMXKETCS TaK, 4TO €€ PaUyC-BEKTOP 3aBUCHT OT BPEMEHH IO 3aKOHY

3
- < . - - t T = 7
F(t)=i-Asin(wt)+ j- Acos(wt)+k -B(—) ,rne A, B, ® — IOCTOSHHbIE BEJIUUMHEL, i, j, k —

T
€MHUYHBIE OPTHI B IEKaPTOBOM cucTeMe KoopauHat. OnpenenuTe BeTHYUHY CKOPOCTH YacTHLIbI B
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MoMeHT t=1 ¢, ecmu 7=1 c. A=3 M, B=2M, w=7/2 pag/c OTBET IPUBECTH C TOYHOCTHIO 10
Tpex 3HavaIux uudp.

4. Yactuua ABUKETCS TaK, YTO €€ CKOPOCTh 3aBUCUT OT BPEMEHU IO 3aKOHY
¢ 7 tY
\7(t) =i-|A——B—|+j-B (—) ,rne A, B —noCTOsSIHHbIE BEIUYUHBL, [, j — €AMHUYHBIC OPTHI B
T T T
JEKapTOBOH crcTeMe KoopAauHat. Onpenenure, 4epe3 CKOJIBKO CeKyH YCKOPEHUE YacTUIIbI Oy 1eT
MEPIICHIUKYJISIPHO OCH X, eciii 7 =1 ¢, A =3 m/c, B=15 m/c.

5. Koopaunara ToukH, ABMXKYLIEHCS 110 MPSMOM JIMHUYU, MEHSAETCS CO BpPEMEHEM t I10 3aKOHY
3 +2t—4
X=——
4 -3¢
BOJIHYIO, HAalTU 3HaYEHUE NIPOEKIIMU CKOPOCTU V  3TOU TOUKHU (B M/C) B MOMEHT BpeMeHH t = 2 c.

,Tmex ut HU3MCPAIOTCA B MCTPaxX U CCKYHaX COOTBECTCTBCHHO. Breraucnsas mpou3s-

IlepeyeHb KOHTPOJILHBIX 3aJaHNH U (MJIM) BONIPOCOB /1JIfl OLIEeHKU C(OPMHUPOBAHHOCTH KOM-
nereHuuun OIIK-3 (koHTposMpyeMbIii MHAMKATOP AocTHKeHus KomneTenuuu OIIK-3.3)

1. TBepaoe Tesio0 HaYMHAET BpallaThCsl BOKPYT OCH Z C YIJIOBOM CKOpO- ®,, pam/c

CTBIO, IPOEKLMSA KOTOPOU N3MEHSAETCS BO BPEMEHH, KaK [1I0Ka3aHO Ha 2 }
rpaduke. Ha kakoit MakCMMaJIbHBIN yTOJI OTHOCUTEIHHO HaYaIbHOTO 0 10|
TIOJIOKEHUSI CMOKET MTOBEPHYTHCS TEJIO 33 BCE BPEMSI BPAIICHIS? LT IN T8t
a) 4 pan; 0) 21 pax; B) 5 pan; r) 9 pan; . /

2. Yacruia ABUKETCS BOJIb OKPY>KHOCTH C paIMyCcOM | M B COOTBET-
CTBUHU C ypaBHEHUEM @(t) =271 (t3 —12t+ 24) , TIe @ —yroJl B paiiaHax, ¢ —BpeMs B CEKyHIaxX.
OO®bsicHUTE CBA3b yIJIa IOBOPOTA (¢ C YCKOPEHHUEM MOCTYNaTeNbHOTO IBUYKEHUS TOUKHU U OIpeie-

JUTE, YeMy PaBHO TAHTCHIIMAJIBbHOE (KacaTeIbHOE K TPACKTOPUN) YCKOPEHHE YaCTUIIbI (B M/ ¢’)B

TOT MOMEHT BPEMEHH, KOT/1a €€ HOPMAJIbHOE YCKOPEHUE PAaBHO HYJIIO:
a) 6m? 0) 12n? B) 24m? r) 3617 1) Ipyroi oTBeT?

3. YacTuna u3 COCTOSHUS MOKOS Hayalla JIBUTaThCs M0 AYTC OKPYKHOCTU paguyca R=1mMmc yrio-

3
t
BbIM YCKOPEHHEM, KOTOPOE 3aBUCHUT OT BPEMEHHU I10 3aKOHY & = A(—j . Ucnonp3ys cBsA3b KMHEMA-
T

THYCCKUX HepCMGHHI)IX, OHpeI[CJ'II/ITC BeJ'II/ILII/IHy HOpMaJ'IBHOFO YCKOpeHI/IH HJaCTHIIbI qepe?, BperI
-2
t=1c,ecim z=1c. A=2c¢c".

4. Yactuua Maccsl m JBUXKETCS B INIOCKOCTHU TakK, YTO €€ UMITYJILC 3aBUCUT OT BPEMEHH 110 3aKOHY
5 3
- - t = t - -
p(t) =i-A|—| +j-B|—|,rne A, B —IOCTOSIHHbIC BEJIMYMNHBI, i, | — CAUHUYHBIC OPTHI B J€-
T T
KapTOBOM cucTeMe KoopauHat. HaliTu yckopeHue yacTuiibl B MOMEHT BpeMeHHu ¢ =1 ¢, ecnu 7 =1

c. A=2xr-m/c,B=3 kr-m/c, m=4xkr.

5. JIBa 1ucka MOTYT BpallaThCsi BOKpYT 0011l BepTuKaabHOU ocu. BepxHuii quck ¢ O| my,R,
Maccoil m, ¥ paauycoM R, Bpallajcs ¢ yIJIIOBOW CKOPOCTBIO @ W yINajl Ha HUKHUM Do
TIOKOMBIIMICS TUCK, UMEBLIMI MacCy m, =2m, u paguyc R, =2R, . Jlucku

. o'm,R,
cnumnarTces. Paccunraiite Ha OCHOBaHUY MPUBEACHHBIX JJAHHBIX MX OOIIYIO YTIIOBYIO
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CKOPOCTb M YKa)KUTE NPABUIBHBINA OTBET:
a) w; 0)7w/9; B)350/9; 1)%%/5; n) ®/9; e) 3w/5;, %) o/5; 3)a/3;
n) 170/9; ) 5w/3; 1) T®/5; M) NpaBUIBHOrO OTBETA HET (IPUBEIUTE €rO0);

IlepeyeHb KOHTPOJILHBIX 32JaHNI U BONIPOCOB JIJIfl OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEH-
muu OIIK-4 (koHTpoMpyeMblii HHANKATOP AocTHKeHHs1 KomneTeHunun OITK-4.3)

1. BerancauTs MEHIMAIBHOE 3Ha4YeHHE QyHKIMH y = (x —2)-exp(4x —5). Pe3yabrar OKpyriuTh

10 TpEX 3HaYaImux mudp.
2. Yactuia HAaUMHAET CBOE JBIKEHUE M3 Havaja KOOPJUHAT, U €€ CKOPOCTh 3aBUCUT OT BPEMEHH t
3
- - t - t -
10 3aKOHY V(t) =i-A|—|+j-B|—| ,rne 4, B — NOCTOAHHbIC BEJIUYUHBI, I, ] — CAMHUYHBIE
T T

OpTHI B IEKaPTOBOM cucTeMe KoopAauHat. Onpenenure, Ha Kakoe pacCTOSHUE OT Havajla KOOPAWHAT
yIaJIMTCS YacTHIla B MOMEHT BpeMeHu ¢ =1 ¢, ecnu 7 =1 c. A =4 m/c, B =15 m/c. OTBeT okpyr-
JUTH A0 TPeX 3HaYalux Hudp.

3. Yacrtuia U3 COCTOSHUSA MOKOS Havyaja JIBUTaThCs MO Ayre OKPY>KHOCTH paauyca R =1 M ¢ yrio-
6

o . t
BOU CKOPOCTBIO, MOAYJIb KOTOPOU 3aBUCUT OT BPEMCHHU I10 3aKOHY @ = Al —|. Hpe,Z[J'IO)KI/ITe CIIO-
T

co0 ompeaeneHus: BEIMYUHBI yTIa MKy MOJHBIM YCKOPEHHUEM YaCTHUIIbI U €€ CKOPOCThIO B OIpe-
JIEUTE, Yepe3 CKOJIBKO CEKYH/I ATOT yToj OyaeT paBeH 45°, ecmu 7 =1 c¢c. A= 610" ¢

4. DKCIIepUMEHTATOP MOABEIIMBAII HA MPYKUHE IPY3bl Pa3IMYHON MacChl, u3Mepsu1 Bpems 10 moJ-
HBIX BEPTUKAJIBHBIX KOJIEOaHUH TAKOTO MPY>KUHHOT'O MasiTHUKA U MOJIyYWIT CIEIYIONUe pe3yIbTa-
ThI 3aBUCMOCTH 3TOI'0 BPEMEHH OT MAacChl M TMOJBEHIEHHOIO Ipy3a:

N° 1 2 3 4 5 6 7 8 9 10
U3MEpEeHUs

macca rpy- | 60 80 120 150 210 300 330 410 440 510
3MKa m, T

BpeMs 3,4 4,1 5,0 5.4 6,5 7,6 8,3 9,0 9,5 10,1
t, c

[IpemnoxxnuTe HA OCHOBAHWY 3TUX JAHHBIX METOJI BEIYUCICHHS KO PHUIIMEHTA KECTKOCTH
NPY>KUHBI U MIOTPEIIHOCTh U3MEpPEHHs (OTIpeiesiss JOBEPUTENbHbIN nHTepBai). OTBET NpeiCTaBUTh

B BHIE k = <k> + Ak H/m, 060CHOBAB BCe ATAIIbl €r0 BBIBO/IA.

5. Cpa3y nocrie yaapa KieM B IIEHTP MOKOUBIIETOCsl OMJITHAPHOTO 1apa, OH
= )— JIBHXKETCS TTOCTYIATENIBHO CO CKOPOCTHIO V. [Ipoananu3upyiite nanpHeiiiee
JBIKEHUE 11apa U ONMUIIUTE, KAKKE 3aKOHbI TMHAMUKHU MPUBOAAT K TOMY, YTO LIAp

IIONAAACT B JIy3y CO CKOPOCTBIO, MEHBIIIEH Vo U C MEXaHUYECKON YHEPrue, MEHbIIEH mV02 / 2.
ObocHyiiTe CBOE CYXKIECHNUE COOTBETCTBYIOLUIMMHU (hopMyTIaMu (PU3HKH.
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6. B HIDKHEH Touke chepruaecKoi SMbI JISKUT TEIO-TapauIeIIeIUIeT C Mac-
coii m. Ha ckiioHe siMbl Ha BbIcOTEe h OT ypOBHS JHA yIep>KUBAIOT MJ1acTHU-
JIMHOBBIM IIapUK TOW € MAacChl M U OTIYCKaroT 0€3 HayaJlbHOM CKOPOCTH.
B HmxHEH TOYKe MApHUK NPUIUIHET K JIEKALEMY TEIy U OHU HA4HYT
CKOJIb3UTh. BBICKa)XKUTE CBOE MHEHHUE O TOM, B KAKOM CIIy4ae Ipu
CTOJIKHOBEHHUH BBIIEIUTCS OOJIbLIE TEIJIa: KOTAA CKJIOH sIMBbI IIEPOXOBAT U IAPUK CKAThIBAETCS 110
HeMmy 0e3 MPOCKaIb3bIBaHUSI, WIIH KOTJa CKJIOH SIMBI a0COJIIOTHO TNaAKuid U TpeHus HeT? OO0CHYyH-
T€ CBOE CYKJICHHE HEOOXOAMMBIMU 3aKOHaMU U (hopMynamMu pU3MKH.

4. OnleHOYHBbIE CpeICcTBA (OLEHOYHbIEe MaTEePHAJIbI) 1/l IPOBEACHUS ITPOMeEKY-
TOYHOM aTTecTaluy 00y4yaromuxcs (3allUThI KypcoBoii padoTsl (MPoeKTa)) Mo
AMCHUIIAHE (MOIYJII0)

3aHATHS YKa3aHHOTO THIIA HE TMPEAYCMOTPEHBI OCHOBHOM IMpodeccHoHaIbLHON 00pa3oBa-
TEJIbHOM MPOrpPaMMOM.



