[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®NO: KoceHok Cefi&ﬂ@ﬁﬁﬂﬁﬁv{iaﬂaﬂl/le JJIS IMarHOCTHYECKOI0 TECTHPOBAHUSA IO TUCHUILINHE

JloMKHOCTb: pekTop

Hara nopnwcarins: zo'oggésﬁo)éﬂﬁi;étemaﬂ MEXAHUKA U MEXAHUKA CRA0WHBIX cped’. Cemecmp 4

YHMKaNbHbI NPOrpaMMHbIN
e3a68f3eaale62674h54f4998099d3dAbfdcf83A

KU/_[, HCUIPCUSJICHYIU
HOATOTOBKH

03.03.02 ®usukKa

Hanpasnennocts
(mpoduib)

[Mu¢poBbie TEXHOJIOTUU B reopu3nKke

dopma o0yueHus

O4Has1

Kadenpa-pazpadborumnk

Kadenpa skcnepumenTaabHON GU3UKH

Brimyckaromas kageapa

Kadenpa skcnepumenTanbHoOl GU3UKH

IIposep 3ananue BapuanTtsl 0oTBETOB YposeH
semMast b
KOMITETE CJIOKHO
HITUS CTH
BOIpOCca
1. JlaHbI 1Ba BEKTOpa: A)d(a b ) Huskuit
OnK-11 | - _ . 2. L - R
OlK-1.2 | b=—4i -=3j+k n a:§|—1+7k. B) axb;
BexkTop B) Eix (afb) ;
= 44. 22. 154 - r) b(a-b).
C=—1—-—]+—K  mupeacrasnser
9 3 3
OITMH U3 YeThIPpEX BeKTOpoB A) — I) - kakoit
MMEHHO?
2. VCTaHOBMTE —COOTBETCTBHE ~MEXAY | 1) (A-C)(B-D)—(C-D)(A-B); Huskwuii
OIIK-1.1 | BenuuuHaMu » (A.BY_(E.5 iG 5.6)-
OIlK-1.2 A) (A—C‘)-(5+l§), )(»'_’)—*( *‘ )t(* _)._S -C);
= == 3) (A-C)(B-D)—-(C-B)(A-D).
B (AxB)-ExD). ) (A-C)(B-B)-(C-B)(A-B)
B) (AxD)-(CxB)
1 BbIpakeHusiMu 1) — 3):
3. TpaexTopus YaCTULbI 3a/aHa | A w? a2 2 2 2 Huskuit
— + b% + (b — a?)cos(2wt
OIK-1.1 | ypaBHenussMu: X =acoswt, y =bsin wt, ) V2 \/ ( Jeos(2wt)
OIIK-1.2 ;
z=0,rne a,b,» =const. Torza
BEIMYMHA YCKOPEHHs DPaBHA OJIHOMY H3 | [ wz\/az + (b2 — a?) cos?(wt);
Beipaxkeanit A) — B).  BreiOpats
MIPaBWIIBHBIA OTBET. W > > >
B)ﬁ\/a + b% + (a® — b*)cos(2wt)
4. Tero MOKOWUTCSA HA MOBEPXHOCTH HMCKA Huzkuit
OIK-1.1 | Ha paccrosHuM p OT ero ueHTpa. Jluck
OIIK-1.2 | ppamaercs B ropH30HTANLHOM MIIOCKOCTH C
YIJIOBOM CKOPOCTBIO ) OTHOCHTENBHO OCH,
mpoxofsiieil  uepe3  LEHTp  AMCKa.
OmnpenenuTb MaKCUMaJIBHO BO3MOXKHOE -




3HaYCHUE YaCTOTHl Wpgy , HPH KOTOPOM
Teno emé Oyner HaxOIUThCS B IOKOE
OTHOCHTENbHO  naucka.  Koaddunuent
TPEHHsI [TOKOS paBeH U .

OlK-11 | 5. MoOTOUMKINCT  yBEIMYMBAET CBOKO | A) A=A ; Huskuit
OIK-1.2 | ckopocts cHauana ¢ 55 10 60 kM/4, a 3aTem
¢ 60 mo 65 km/u. PabGora, coBepmiaemas B) A>A ;
JBUTaTelleM B IIEPBOM Cllydae, paBHa A , a
BO BTOpOM - A,. CpaBHUTE 5Ti paloTeL. | B) A<A,.
Ilotepu  »Heprum  Ha  TpeHHE  HE
YUUTHIBANTE.
6. Yactnna [BHXKETCS B MOTEHIHMAIBHOM | A) DHeprus U UMILYIbC; Cpennu
OIIK-1.1 e oa B Mon  ABIKEHIH b) MomeHT KonuyecTBa JABMXKECHUS | U
OIlK-1.2 U(r)= PR pr A Y| (MKJT) v umnysisc;
Hee COXPaHAITCS B) Oneprus u MK/,
I') Tonbko sHeprus;
) Tonbko UMITYJIBC;
E) DOueprus, MK/ u ummynsc.
YKa3aTb NpaBUIIbHBIA OTBET
7. BycuHka cBOOOIHO CKOJB3UT B IOJE 1 [ . Cpennu
OIK-1.1 | TsbkecTH 1O TPOBOJOYKE, H3OTHYTOW B A x b bh +1; 7§
OlK-12 | popme  rnafkoii  BOTHYTOH  JIMHHMH,
3ajaHHON  ypaBHeHmem  y = b3x* + 14 _
2bx?, rne b=1m1 Bricora b) + bV bh + 1;
MaKCHMAJIBHOTO TOoabéMa OYCHHKH paBHa
h M. Ykaxute GopMylibl, KOTOpPbIC 3a1ar0T
KOODJMHATHI X; M X, TOYEK OCTaHOBKH | B) i\/ v1+ bh —1;
OyCHHKH.
vbh
) +—
bVVvbh+1+1
OIK-1.1 | 8. HallTh MOMEHT MHEpIMH ORHOPOIHOro | A) 2MR?; Cpennu
OIIK-1.2 | o6pyqa maccet M wm pammyca R it
OTHOCHTENIBHO OCH, TPOXOISIICH depes | f) 1 MR?:
NPON3BOJIBHYI0O TOYKY Ha OKPYKHOCTH 2
MEePIIEHUKYISPHO TUIOCKOCTH 00pyya. B) MRZ:
I') 3MR?.




OIIK-1.1
OIIK-1.2

9. KoncTpykuus coctouT u3 crepxued OC
u AB, *kECTKO CKperuIéHHBIX B Touke C mof
npsiMbIM yrioM. Touka O siBIsieTCSl TOUKON
Mo/iBECa KOHCTPYKIUH, KOTOpas MOXKET
CBOOOZIHO BpallaThbCd B BEPTHKAJIHLHOU
wiockoctd. K Toukam 4 u B monBemieHs
rpy3sl ¢ Maccamu M, u My . Onpenenutsb
yron, oOpasoBaHHbId crepxHeM OC ¢
Beprukanpto, ecan OC = AC = BC = a.
Maccoti crepkHel mpeHeOpeyb.

o)

Cpennu

OIIK-1.1
OIIK-1.2

10. Humuaap C 3aKperuiéHHBIM Ha HEM
IPY3HUKOM TIOKOWUTCS Ha IIEPOXOBATON
HaKJIOHHOM TIUTIOCKOCTH (CM. pHCYHOK).
Macchl Ten, yroil HakJIOHa TUIOCKOCTH K
TOPU30HTY W pajuyC LWIMHAPA CUUTAThH

H3BECTHBIMH. Umeercs o cpemm
MPEATIOKEHHBIX BAPHAHTOB YHCIIO0, KOTOPOE
3amaér KOJINYECTBO HE3aBUCHMBIX
(CkansgpHBIX) ypaBHEHWH, HEOOXOIUMBIX
TUTSt OJTHO3HAYHOTO orpe/eNIeHsI

paBHOBecHOro nonoxeHnusa? Ecnu mmeercs,
YKaXHTe ero.

7

Cpenan

OIIK-1.1
OIIK-1.2

11. 3akoH COXpaHEeHUs SHEpPTruH,
NPUMEHEHHBIH K CTOJIKHOBEHHUIO [JIBYX

m1 —)2
YaCTHII, MOJKHO 3aITHCaTh B BUJC: 7 121 +

m; »o _ mq 3o m; 3o
TUZ _?Ul +?U2 +Q , Tne

- -

U4 UV, CKOpPOCTH YaCTHUIL oo
3 3

CTOJIKHOBCHHS, Uq u v, - ocie

CTOIKHOBEHH:A, a @ =0 - Komu4ecTBo
SHEpruM, Mepelmenmel B Temwio. Ypap
MOXHO  cuMTaTh: 1)  ynpyrum;  2)
HEYNpYruM U 3) aOCOIIOTHO HEYNPYTUM.
YcraHOBHTE COOTBETCTBUE MEXKAY THIIOM
yaapa ¥ YCIOBHSMH, IEPEUUCICHHBIMU B
nyHkrax A) — B).

Cpennu




OIIK-1.1
OIIK-1.2

12. bycuHka  Maccel m MOXKET
nepeMenarbcd IO TOHKOMY CTEpKHIO
Maccel M. BepxHuil KoHell —CTEepXKHS
HIapHUPHO 3aKkperyiéH B Touke O. bycunka
CKpeljieHa C OAHHMM KOHIIOM HEBECOMOM
IPYKHHBI KeCTKOCTH K, BTOpOil KOHeI
KOTOPOH COEIUHEH CO CBOOOAHBIM KOHIIOM
crepxkHs. Cucrema coBepiuaeT KojaeOaHUs
B BEPTUKAIBHOM IUIOCKOCTM B  IIOJIE
TsokecTd. OrnpenenuTe YWCIOo CTeneHel
CBOOO/IBI MasTHHKA (BBHIOPAaTh MpaBUIILHBIN
OTBET M3 YHCIIA MPEIATI0KECHHBIX).

LSS
0

m
X

A) 1;
b) 2;
B) 3;

I) 4.

Cpennu

OIIK-1.1
OIIK-1.2

13. Cocyn ¢ BOMIOM 3aKpemiuid Ha TEIEKKE,
a TCICXKKY IIPUBCIM B JBUXCHHUE C
ITOCTOSIHHBIM YCKOPEHHEM d, B PE3yJIbTaTe
Yero IUIOCKOCTh IOBEPXHOCTH IKUIAKOCTH
HAKJIOHWJIACh Ha yroji 6 1Mo OTHOIICHHIO K
TOPU30HTAIH. YKaKUTE 3TOT YTOJL.

a) arctg(g/a) ;

0) arctg(a/g);
r) arccos(a/+/a? + g?);
m) arcsin(g/+/a? + g?).

Cpenan

OIIK-1.1
OIIK-1.2

14. Tlo TpyOe KpyroBOro CEUYEHUS TEUET
xkuakocth. Ilome ckopocteir  obmamaer
oceBoit CUMMeETpHUEH, CTaIlMOHAPHO,
HATpaBIeHO BIOJIb OCH TPYyObL, HO
BEJINYHHA CKOPOCTH YMEHbIAeTCs
JUHEHHO: OT MaKCHMAJILHOTO 3HAYEHHS U
Ha ocu (r =0) ;Mo Hyns Ha BHYTpEHHEH
noBepxHoctd  Tpyorr (r =R): v(r) =
vo(1 —1r/R). Haiigure moTtok (MaccoBbIi
pacxoa) KHIKOCTH depe3 IOMepeyHoe
ceueHue TpyObl. [ITOTHOCTE KUAKOCTH p.

_>

-
e
R
—>
b

_>

a) vopmR?;

1 2.
0) EUOPTIR ;
1 2
B) §U0P7TR ;

r) %voanz.

Cpenan

OIIK-1.1
OIIK-1.2

15. YacTuua aBuxercs B INIOCKOCTH XY 1o
TpaeKTopuu, uMeromield (GopMmy mnapadoIbI
y = ax?. KpususHa k Tpaektopuu B
BepIIMHE 3TOW mapabonbel paBHa (yKa3aTh
MIPaBWIIBHBIA OTBET):

A) 2a,
b) a/2;
B) a;

IMNa/6.

Cpennu




OIIK-1.1
OIIK-1.2

16. CKOpOCTb YaCTHIIBI JO CTOJIKHOBEHUS C
IJIOCKOCTBI0 paBHa O . llocrme ympyroro
CTOJIKHOBEHUS C IJIOCKOCTBIO, IBUKYIICHCS
MOCTYNATENbHO C TIOCTOSHHOW CKOPOCTBIO
U, CKOpOCTh YaCTHUIIBI CTajla paBHOU OU'.
OpuenTarus IJIOCKOCTH 3aJlaHa
CMHUYHBIM  BEKTOPOM  HOpMaid 0.
[IpaBunbHOE BBIpaKEHHE I U' HMEET
BUJ (YKaXHTe):

Bricoku

u

OIIK-1.1
OIIK-1.2

17. Yacrtuiia OBXETCA B II0JI€ TAXKECTH 10

MOBEPXHOCTH KOHYCA Z = — /X2 + Y2
(mocrosinnast @ > 0). Yckopenue
cBoboanoro nagenus g = (0,0, —g).
Hcnonb3yst MeTo HEOpenenEHHbIX
MHOXxUTeNel Jlarpanxa, 3anucarthb
BhIpakeHue sl pyHkuuu Jlarpanxka 3Toi
YaCTHUIbI B TUJIMHAPUYICCKUX KOOpJAWHATaX.

Bricoku

u

OIIK-1.1
OIIK-1.2

18. Haitnute mnpousBomsAUIyI0 (QYHKIHUIO
F(q,Q) xaHOHWYecKOro NpeoOpa3oBaHus,
3amaBaemMoro gopmyiamu Q =p+a,P =
b—q, rne aub — koucraurel, (q,p) —
«CTapbie» KaHOHMYECKHE IepeMeHHbIe, a
(Q, P) — «HOBBIEY.

Bricoku

u

OIIK-1.1
OIIK-1.2

19. Toukuii OFHOPOTHBIA OOpPyY HUMEET
maccy M u paguyc R. Ha BHyTpeHHel
CTOpOHE 00py4a 3aKperieH TPY3HK MacChl
m. OOpyd MOXET  KaTaThCi  TIO
TOPU30HTAIBHOMN TTOBEPXHOCTH 0e3
MpocKaiab3biBanusl. ONpenenuTs TMEepHoL
MaJIbIX KOIeOaH!il 3TOW CUCTEMBI.

Y/

Bricoku

u

OIIK-1.1
OIIK-1.2

20. IBa MaleHBKHMX IIIapuka C PaBHBIMH
MaccaMd  CTalKWBalOTCA  TaK,  dYTO
HEKOTOPO€ KOINWYECTBO MX KHHETHYECKOH
SHepruu  mepexogut B Temwio Q > 0.
CKOpOCTH TMIAPUKOB IIOCIIE€ CTOJIKHOBEHHS

paBHBI I_/)l u ‘72- Ynmap He m000BOIL.
CBsDKUTE SHEPTUIO ) W yrol @ MEXIy
9TUMH BEKTOpPaMH M YKaXHUTE YCIIOBHE,
KOTOPOMY 3TOT YTOJI YJIOBJIETBOpSIET.

A) ¢ =T
b)) 0<¢p<m
B) ¢ =m/2;
No< @ <m/2;
M 0<o<m/2

E)0 < ¢ <m/2.

Bricoku

u




