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1 Bonipocsl B 3akpbiToii hopme.
1.1 Kakas cuna 6yaer paBHoaercTByromiei cui F u F,?

A. Rl,
B. R,:
C.Rs.

1.2.YT10 Ha3bIBAETCA CBA3BIO?

A. Teno, koTopoe He MOKET CBOOOIHO MepeMeIIaThes;

B. Cuna, neiicTByromias Ha TeJ0, KOTOPOE HE MOXKET CBOOOHO MepeMenaThes;
C. TeJ0, orpaHn4uBalOllee NepeMeleHue JAaHHOIO TeJIa;

D. Cuna, neiicTByromias Ha TeJI0, KOTOPOE MOXKET CBOOOIHO MEPEMEIAThCs.

1.3. Monynb paBHOJEHCTBYIOMIEH ABYX paBHBIX 10 MoAydo (5 H) cxonsamuxes cui, 00pa3yronmx
MeXIy coboi yromn 45°, paBeH:

A.5,73 H;
B.9,2 H;
C.4,8 H;
D.82H;
E. 6,4 H.

1.4. Kakas cuia Oyaer ypaBHOBemmwmBaromnien st Fi u Fy?



1.5. Kak HanpaBiieH BEKTOp paBHOJEHCTBYIOIIEH CUIIBI, €CIIH U3BECTHO, uTo F =—30 H, F, =45 H
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1.7. MizBectHo, uto mapsi et ( Fyu F_ll) u( Fou F/ ) OKBHBaJIeHTHBI, ipudeM F1 = 2 (H),
F,=5 (H), Hy = 0,4 (m). Onpenenuts H,. (oTBeT: 0,16 M)

(otBeT: D)

ey

Il H,

1.8. Cocrosnue TBCPAOro TCJIa HC UBMCHUTCA, CCIIU:

Jlo6aBUTh TIapy CUII;

J106aBUTH YpaBHOBEIINBAIOIIYIO CHITY;

OnHy 13 CHJI TapalyIeNIbHO MIEPEHECTH B APYT'YIO TOUKY TeJla;
J100aBUTH YPABHOBEIIEHHYIO CHCTEMY CHJI;

Jlo6aBUTh 1100YI0 CUCTEMY CHIIL.

moow»



1.9. Tlpoekuwmst CHIIBI Ha OCh - ATO:

A . AnreOpanueckas BeTUYMHA, paBHAsl MPOU3BEACHUIO MOAYJISI CUJIbI HA CUHYC yTJIa MEXIY
BEKTOPOM CHJIbI U I10JIOKUTEIbHBIM HAIIPABJIEHUEM OCH;

B. Otpe3ok, 3aK1I04eHHBIN MKy IPOEKIUIMHA Haydajia U KOHIA BEKTOpa CHJIbI Ha OCh;

C. AunreGpanueckasi BeIUYMHA, PABHAS IPOU3BEACHUIO MOIYJISI CUIIBI HA KOCHHYC YIiIa MEXy
BEKTOPOM CHJIBI ¥ TIOJIOKUTEJIbHBIM HAIlPaBJICHUEM OCH;

D. Bekrop, 3aK/104eHHBbIN MeK1Yy NPOEKUHMAMHE HA4aJa M KOHLIA BEKTOPa CHJIbI HA
IIOCKOCTh.

1.10.YkaxuTe 3aKOH JBMKEHUS TOYKH B KOOPJIUHATHOH (hopme:

A X=X(t); Y=Y(); Z=2Z(t),

B. S = S(t);
C.S=V-t
D.7 = 7(t).

1.11. Ykaxure cocTaBsAOIINE YCKOPEHUSI IPU PABHOMEPHOM KPUBOJUHEHHOM JABM)KEHUU TOYKHU:

A.a,=0ma,=0;
B.a,#0ua, #0;
C.a,=0ma,#0;
D.a,#0una,=0.

1.12. imeet nu ycKOpEeHHE HOPMAIBHYIO COCTAaBISIOLIYIO MPU PABHOMEPHOM MPSIMOJIUHEHHOM
IBIDKEHUN?
A. a;
B. Her.

1.13. Touka nBwxkercs Mo mpsMod. MoXeT I ee JABWKEHHE OBbITh 33JaHO YpaBHEHHEM
X=10sin5t?
A. Ha;
B. Her.

1.14. Yxaxure 3aKOH paBHOMEPHOTO JABH)KEHHS TOUKH :

A, S=S+ Vot + at?2;
B. S=Vt;
C. S=Sp+Vt;
D. S=Sy+ati2.
1.15. Omnpenenure 1O 3aJaHHOMY YpaBHEHHMIO BpalleHHUs TBEPAOro Tena  ciaydai
paBHOHepeMeHHOFO BpaHIeHI/ISIZ

A. f.p=1'|:"t3;
B =;p=§sing-t;

C. P = 2m-t;

D @ =2m-t+3In-t2

1.16. Yemy paBHO HOpMaJbHOE YCKOPEHUE TOUKU M JHCKa, €CITU €ro YIIoBas CKOPOCTh =8 C Tn
pamuycr=0,2 m.



A. 8 m/c%;

B. 1,6 w/c%
C. 12,8wm/c%
D. 32w/

1.17. CpaBuute yckopenue Kopuonuca npu ABHKEHHH TOYKH C OJMHAKOBBIMU IO MOJIYIIO
CKOPOCTSIMU 110 AMAMETPY U 10 XOPAE BPAIAIOIIErocs AUCKa.

%4

A. aci>acy;
B. aci<acy;
C. aci=acs;
D. ac;=ac>=0.

1.18. CpaBHuTe CHIIBI, AEHCTBYIOLIME Ha TOYKY INPU PAaBHOMEPHOM JBI)KEHUH 10 pa3HbIM
TPACKTOPHSIM.

/m?»vq:onst D . v=const
1 2
A. R>Ry;
B.Ri<Ry;
C.R1:R2.

1.19. Tenmo maccoit M=5 ke ABUKETCS MO TOPUIOHTATIBHBIM HAIIPABJISIFOIIUM COTJIACHO 3aKOHY S =
2 N
4t + 1. Onpenenuth MOJYJIb TIIABHOTO BEKTOPA BHEITHUX CHJI, IEHCTBYIONIUX HA TEJIO.

s

A. 25;



1.20. Teno A nBUXKeTCS MO IIEPOXOBATOM MOBEPXHOCTH IMOA JeicTBHEM cuibl (). Uemy paBHa
PaBHOJIEHCTBYIOIIAS CUJI, MPUIIOKEHHBIX K TETY.
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1.21. Teno A aBWXETCS 1O MIEPOXOBATONW TOPU3OHTAIBHOM IJIOCKOCTH IO JEHCTBUEM CHIIBI ().
Yemy paBHO yckopeHue Tena, eciau F,,=Q=3a.
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A. a=3cMm/c;
B. a=0;
C. a=g;
D. a=Qqg/P;
E. a=(N+Q)g/P.

1.22. Teno ABMKETCS MO MIEPOXOBATON HAKIOHHOW MIIOCKOCTU. YeMy paBHa paBHOIEHCTBYIOIIAS
R cuJ, NpUJIOKEHHBIX K TETy?
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1.23. MatepuanbHas ToYKka Maccoil I K2 COBEpINAET JBMKEHUE COTTIACHO YPABHEHUAM: x = 2t°;
y=2,5t>+7 (X, Yy — merppl, t — cexynapl). ONpenenuTh BEIUYMHY PABHOAEHCTBYIONIEH, IOM
JeIICTBHEM KOTOPOH MPOUCXOAUT ABUKEHHUE MaTepUalbHON TOUKH.

F=1029 H;
F=v29 H;
F=20127 H;
F=v41H.

OO w?>

1.24. CpaBHUTE YIJIOBBIE CKOPOCTH IMOJBHKHBIX OJIOKOB A 1 B!

A. wp>wg;
B. wa<ewg;

C. wa=wp.

1.25. VYka3aTh npaBHILHOE OMpeEelIeHHEe CKOPOCTH MoJI3yHa B:

P ¥ P 4
Vi=w,AB : Vi=@,0B -
7
|
|

Vi=o,AB 7

Otser: D.

1.26 Koneco katutcs MO HEMOJIBMXKHOM TIIOCKOCTH. MTHOBEHHBIM IIEHTP CKOPOCTEH Koleca
HaXOJIUTCA B TOUKE:




A. C:B.- E; C.-D;:D.-A

1,27 Konpuo BpamaeTrcst BOKPYT TOPU30HTAIBHON OCH € TIOCTOSIHHOW YITIOBOM CKOPOCTBIO . Ilo
0001y Koseca aBrxkeTcst Touka M 1o 3akony S=OM=3t,c. UeMy paBHO aOCOIFOTHOE YCKOPEHUE TOUKH:

M —

2
A a, = JG) + (2w2R)?;
B.a; = §+ 2w?R;

C.2; = =+ 207R + 6;

D.a, = J ()" + Co?R2(6w)>.

1.28. Ilentp macc cHCTEMBI IBHXKETCA IO KPHUBOJMHEHHON Tpaekropuu. COBIAgaeT M HalpabieHHE

TJIAaBHOI'O BEKTOPAa BHEIIHUX CHUJI C:

1) CkopocCThIO IIEHTPaA MacC;

2) KacarenbHbIM yCKOPEHHEM IIEHTPA Macc;

3) HopmansHBIM YCKOpPEHHEM IIEHTPa Macc,

4) YckopeHueM HEHTPa Mace;

5) HanpasieHuem, IPOTHBOIMOIOKHBIM HATIPABICHUIO KACATEIILHOTO YCKOPSHNS;

1.29 Onpenenuts paanyc HHEPUMH OJHOPOIHOIO JUCKA paauycoM =20 CM OTHOCHTEIHHO OCH,
COBIIAJAIOLIEH C TUAMETPOM.

1.i=10 cmMm;
2.1=20 cMm;
3.1=40 cm;
4. i=10v2 em;
5. i=20v'2 cm.

1.30. TMocTosiHHAsE 10 MOJYIIFO M HANPABJICHUIO CHJIA JICUCTBYET B TEUCHHE MPOMEKyTKa Bpemeru =10 c.
Haiitu ee umiyibc 3a 3TOT IPOMEXKYTOK BPEMEHH, €CIIM 3a/1aHbl Tpoekuun cuisl F,=3 H, F,=4 H.
1) 50 krm/c
2) 70 krm/c
3) 80 xkrm/c
4) 30 xkrm/c
5) 40 krm/c



2 Bonpochl B OTKpBITOM (hopme.

2.1 3anucate Gopmyny Ul onpeAeNeHUus] MOy COCPEIOTOYEHHON cuiibl Q mpu JeiicTBUM Ha
OasiKy pacrpeielieHHON Harpy3Ku ¢ MHTEHCUBHOCTBIO (J, U3MEHSIOIIEHCS 110 3aKOHY TPEYrOJIbHUKA.

(OTset:
qma\‘ 1
$ 4 =T Dmax * L
4
™ :
S —
Oy 3
3 L >

2.2 3ammcatb YpaBHCHUA HpOCTpaHCTBCHHOﬁ CUCTEMbl IIApAJIJICIBHBIX CHJI, €CJIH OCh Z
ImapajiejibHa JAaHHbIM CHUJIaM:

Oter: 35, =0; T M,(F)=0, XM (F)=0;

2.3 Yr1o Takoe «cuiiay?
OtBer: KonuuecTBeHHYIO Mepy MEXaHUYECKOTO JEHCTBUS OJIHOTO MAaTepHalbHOTO Teja Ha
IPyTOe, XapaKTePU3YIONyI0 HHTCHCUBHOCTh M HAIIPABJICHUE TOTO JACHCTBHSI, HA3BIBAIOT CHJIIOM

2.4. 3anucaTh ypaBHEHHE PABHOBECHS Z y(Fi ) =0
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OrBer: —Psina+R,, +R,=0.

2.5. YpaBHEHHS paBHOBECHS NPOCTPAHCTBEHHOW CHCTEMBI MapaUICNbHBIX CHII, €CIH OCh X
napaJielibHa JaHHBIM CHJIaM

Orser: > Fy =0; ZMZ(Fi): 0, zMy(Fi): 0;
2.6. 3anucaTh ypaBHEHUS] PABHOBECHS JUTS TIPOU3BOJILHOM MPOCTPAHCTBEHHOM CHCTEMBI CHII, €CITH
0Cb Y MapasliebHa JAHHBIM CHJIAM.

OtBer: 3R —0; Y M,(F)=0,3M,(F)=0;

2.7. OnpeenuTh MOMEHT B JKECTKOH 3ajienke, eciu (,,,~4 H/M.
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Oter: 18 (Hm)

2.8. Jlns1 3a1aHHOM CUCTEMBI Tap CHUJI HANTH MOMEHT Pe3yJIbTUPYIOIICH maphl.

l/ ?2 M \
| |
\ 90° \ o /

M

OtBer: —3 (Hm)

2.9. KakoBa TpaeKkTOpHUsi TOUYKHU, €CJIU JIBUKEHHE 32]]aH0 YPABHEHUSIMH:
X =12cos(2t); Y = 36sin(2t)?
OTBeT: 3JuIc

2.10. Teno, nBUTasich paBHOYCKOPEHHO M3 COCTOSIHUS MOKOSA, JOCTHTIO ckopoctu 50 m/c 3a 10 c.
Onpenenutsb MyTh, IPOUJEHHBIN TEJIOM 32 3TO BpeMsi?
OtBer: S=250 m

N 2

2.11. Touka ABMKETCS MIPSIMOJIMHEWHO, COrJIacHO ypaBHeHH0: S=0,5t"+10t+5.

OmnpenenuTh HAYaIbHYIO CKOPOCTh M YCKOPEHUE HA TPEThEH CEKYH/IC IBUKCHUS.
2

OtBer: V=10 M/c; a=1 m/c".

2.12. Nmeer 1M ycKOpeHHE KacaTelbHYIO COCTABIISIIONIYI0O HPU PaBHOMEPHOM KPUBOJIHWHEHHOM
IBYOKEHUU TOYKA?

OtBer: Her.

2.13. Tlo rpacduky cKOpOCTeH TOUKU ONpPEAeNIUTh MyTh, IPOUICHHBII TOUKOH 3a BpeMsl IBUKEHUSI.

v, M/C
4 M/c

38¢ 48 ¢
0 t,c

OtBer: S=172 m.

2.14. Touka ABMXKETCS IO KPUBOJIMHENWHOM TPaeKTOPUU C KacaTeabHbIM YCKOPEHHEM a; = 1m/c2.
o = 2
OnpenenuTs BeIMYNHY HOPMAIbHOTO YCKOPEHHSI TOUKH, €CIIU €€ IIOJHOE YCKOpeHHe a=v/ 5 M/c” .

OTtser: 2
2.15. 3apganue 3. B xakoit Touke Haxoautcs MI{C?




OTtBer: TOuKa B.

2.16. Koneco kaTuTcsi MO HEMOABMYKHOW Hampaisitonieid 6e3 ckonbkeHus. CKOpOCTh TOUKU A
nucka VA=2 M/c, paauychl I=1,5 M, R=2 M. Uemy paBHa ckopocTb TOUkd C M MMoKa3aTh € HanpaBjicHUE?

OTtBer: 1,33 m/c.
2.17. Koneco kaTuTCsl MO HEMOABMYKHOW Hampaisitonieid 6e3 ckonbkeHus. CKOpOCTh TOYKU A
nucka VA=2 M/c, paauychl I=1,5 M, R=2 M. UeMy paBHa CKOpPOCTb TOYKH B 1 nmokazats e€ HanpaBieHue?

OTtBer:0,67 M/c.

2.18. Teno A nBukeTcsl IO MOBEPXHOCTHU MO neicTBUeM cuiibl Q. Uemy paBHO yckopeHHE Terna

A, ecmu F,,=Q =3 H.
AN
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Oteer: 0

2.19. MarepuanpHas TOYKa CKOJIB3UT BHHU3 TI0 HAKIIOHHOW IJIOCKOCTH, PACIIOJIOKEHHOM TI0JT YTIIOM
K ropu3oHTy. KoadduimeHT TpeHus: ckoibkeHus: Touku o mockocth f. Hamucare muddepenimanbroe

ypaBHEHHE ABMKEHUS TOUKH 1O HAKIIOHHOH IJIOCKOCTH.
OtBer: X = g(sina — frosa).
2.20. KaGuna nudra ABHKETCS BBEPX C YCKOPEHUEM @ = g ,’2 . OnpenenuTth HaTSHKEHHUE NPYKHUHBI,

eciiu ntoaBsenierHoe teso M secom 100 H HaxoauTcs B COCTOSHUM OTHOCUTEIBHOTO TTOKOS.

OTtBer: 150 H.



2.21. Teno maccoit M=3,04 Kr ABMKETCS MOCTYNATEIBHO COTJIACHO YPaBHEHHAM X.=3331, M U Y, =
4,93t2, M. OnpeieNuTh BEJIMYMHY U HAMPABIICHUE TJIABHOTO BEKTOPA BHEITHUX CHJL

Oteer: R=30 H; cos(x B R)=0;

2.22. Tlpenebperasi cOmpoOTUBICHUEM Cpelibl, HanmucaTh AuddepeHInaIbHOe YpaBHECHUE JBHKCHUS
TeJIa BAOJb OCU X, OPOILIICHHOTO IOJT YIJIOM 0 K TOPU30HTY.

OtBet:X = 0.

2.23 Onpenenutsb MPOEKIHIO Ha 0Ch OX ITIABHOTO BEKTOPA BHEIIHUX CHJI, IPUIOKEHHBIX K TEJTy Maccoi m=2
KT, €CJIM OHO JIBHXKETCS 110 3aKOHY X=2t+1 M.

- i
x| / x

Otser: 0

2.24. Touka IBUKETCS [0 TPACKTOPUH, UMEIOIINI BH] BOCBMEPKH, coriiacTHO ypaBHenuto S=f(t). Kak

HU3MCHUTCA an B MOMCHT IICPEX0/Ja € BerHeﬁ OKPYXHOCTH Ha HIOKHIOIO?

n=1um

OrtBert: yBenuuures B 2 pasza

2.25. Tlo 3agaHHBIM YpaBHEHHUSM JBM)KCHUS TOUKH ONPEICITUTHh KacaTelbHOE YCKOPEHHE TOUKH
X=t% Y=5-3t:
4t

OTtBer: =
dr VatZ+o

2.26. OmpejenuTe yrIOBY0 ckopocTh kpuommna OA, ecimd va=4 M/c, 04=2 M, a=30",
AC=CB.
A C B

OTser: 2 pan/c.



2.27. Koneco kaTuTCs 6€3 CKOJIBbKEHUS 110 HEMOABMKHOM TIOCKOCTH, CKOPOCTh IIeHTpa V=2 m/c,
R=0,2m/c. B naHHOM MOJIO)KCHUH MEXaHU3Ma OIPEIICTHTh Vp:

S Vo
OTtBert: 4 M/c.

2.28. MIIC sto:
OTBeT: MTHOBEHHDII LEHTP CKOPOCTENf;

2.29. OmnpenenuTh EHTPOOESKHBI MOMEHT WHEPIMH MAaTEPUAILHONW TOYKH MAccoii M=1 Kr, OTHOCUTEIBLHO
KOOPIMHATHBIX OCeH Y,Z , eCi KOOPJAMHATHI X=3M, y=2M, Z=2M. Touka HaxoauTcs B ruiockoct xOz.

Otser: Jy,=6 KF-MZ;

2.30 OnpenenuTh MOMEHT WHEPIMH TOHKOM MPSMOYTOJIbHOM IJIACTUHBI OTHOCUTENBHO [IEHTPAIbHOMN
/_ 2 -
ocu y, eciu Jy'= 6 kr-m°, m=3 kr, d=1 m.

Ay Ay/

Orteer: J,= 9 kr-m’;

3 BOHpOCbI Ha YCTAHOBJICHHUE MMOCTECA0BATECJIBHOCTH.
3.1 PaccraButh IMPOITYCKU B HpaBHHBHOﬁ OoCICa0BAaTCIBHOCTH.

PaBnogeiictByromas R nByx cun Fp u Fy, IpUIoKeHHBIX B OJJHOM TOUKE W HAIPABIEHHBIX MO YTIIOM

oL APYT K JIPyTy, paBHA , MOAYJIb paBHOJIEUCTBYIOIIEH onpeensercs no Gpopmyse ,a
HAIpaBIICHUE €€ ONPENENACTCA YIIIaMHU 51 MEXy CUJIaMH U PABHOAEHCTBYIOIIEH, KOTOPBIE
MOYHO HaWlTH IO TEOPEME
A. R=F; + Fy; _
— F
_ 2 2 . 1
B. R =\F?+F2+2FF,cosq;
c R K F

sihna  siny sing’
D. R=F+ Fy =
E. R =/F2+F2-2FF,sina . -
Ortser: D, B, B,y,C.

3.2. PacctaButh NIPpOIYCKH B HpaBHHLHOﬁ MoCJICA0BATCIbHOCTH.



Touka IBMXXETCsI O OKPY>KHOCTH paanyca R=Im 1o 3akony: S=3t-t°. B MoMeHT BpEMEHU
= C HINPOUCXOAUT U3MCHCHUC HAIIPABJICHUA ABUKXCHUA TOYKH, B 3TOT MOMCHT BPECMCHHA eé
YCKOPEHHE PaBHO M/,

A.-6;b. -3, B.o; I'. 1; /. 3.
OtBet: I, A.

3.3. PaccraBuTh nponycku B MPaBUIIBHON TOCIIEIOBATEIIEHOCTH.

Eciu npu JOBMKEHUMM TOYKHM 10 TPAeKTOPUM MOJIYJIb CKOPOCTH BO3pPAaCTacT C TEYEHHUEM

dvo du
BpeMeHHE >0 | To Takoe ABMKCHHE HA3BIBACTCSI ; ecnn — <0, TO TaKoe JBUKEHHE
. dl“ —
HaA3bIBACTCA , €CIIK —— — 0 , TO TAKOC IBHNKCHHNEC HA3bIBACTCA

dt

A. YCKOpEHHBIM;
B. PaBHOYCKOpEHHBIM;
C. 3ameIeHHBIM;
D. PaBHO3amemIeHHBIM,
E. PaBHOMEpHBIM.
OtBer: A, C,E.

3.4. YcraHOBHTE TPABWIBHYIO IOCIEJOBAaTEIbHOCTh 3alMCaHHBIX  AH(depeHIHaNnbHbIX
YpaBHCHUU MEXaHUUYECKUX KOJICOAHUN TOUKH:
A . ¥+2bi+k*x=0, (upu b <k);
b.#+2bi+k*x=0 (upu b>KkK);
B. & +k?=H sin (pt+/)
Juddepennmanbaoe ypaBHEHHE A OIUCHIBAET , ypaBHenne B | ypaBHenue B

1) CsoOojHbIe KOJICOAHUS

2) 3aryxarorue KoixeOaHus

3) BeiHyXIeHHBIC KOJCOaHUS

4) AneproanvecKoe ABHKECHHE.
OTtBer: 2, 4, 3.

3.5. PaccraBuTh IpOITyCKH B MPAaBUIILHON TTOCIIE0BATEIIHHOCTH.

Ecimn npu ABUXKXCHHUU TOYKHU II0 TPACKTOPUU MOIAYJIbL BO3pPACTAC€T € TCEUCHHUEM BPEMCHU U
du
I = const =0 , TO TaKOC IBHMXCHHUC HA3bIBACTCA , €CJIM MOAYJIb CKOPOCTH NOCTOSHCH U

dd—:— const< 0 | To Takoe IBMIKEHWE HA3bIBACTCS ; €CIH dd—:= 0 , 1o Takoe HNBWXCHHUE
Ha3bIBACTCS

Y CKOpEHHBIM;

PaBHOYCKOpEHHBIM;

3aMeJIeHHBIM;

PaBHO3ame7IeHHBIM;

PaBHOMEpHBIM.

—“ - TIom

OTtBer:G, |, J.

3.6. 3amucarp IMPAaBUJIBHYIO IMMOCJIICAOBATCIIBHOCTD MMPEACTABIICHHBIX Ha PUCYHKE OIIOP:



A
A i B.

B 3aganuu npeacraBieHbl: Ha pUCyHKe A—
pucynke D— .

1) lllapHupHO HEMOABHIKHAS OTIOPA;

2) XKecrtkas 3anenka;

3) lllapHupHO MOJBUKHAS OTIOPA;

4) OnopHas riajKas HOBEpXHOCTb;

5) HeBecomast rubkast CBsI3b (HUTH, TPOC, LICTIb)
OtBert: 3, 2, 1, 4.

, Ha pucyHke B— , Ha pucyHke C— , Ha

3.7. YcTaHOBUTE MPABWIBHYIO MOCIIEIOBATEIBHOCTh 3aIUCAHHBIX TU(PEepeHINATBHBIX YPaBHEHHUH

MeXaHUYECKUX KOJIeOaHU TOUKHU:

A . ¥+2bi+k*x=0, (upu b=K); JuddepennnansHoe ypaBHeHHE A ONKCHIBAET ,
B.#+2bi+kx=0 (upu b>K); ypasuenne B ___, ypasnenne C
B. & +k*=0.

1) CBoGoHbIe KOCOaHUS

2) Baryxarolue KoeOaHusl

3) BeiHyKICHHBIC KOJIeOaHUs
4) AnieprioinvecKoe JIBUKEHHE.

OtBet: 4, 4, 1.

3.8. YcraHoBHTE MPaBUIIBHYIO MTOCIIEI0BATEILHOCTD:
ITepBbiii , BTOpOi , TPETUI 3aKOHBI HproTona (muHaMukm).

A. I[Be MaTCpHaAJIbHBIC TOUKHU ﬂeﬁCTBYIOT APYTr Ha Apyra ¢ CUJiaMu, paBHbIMU 110 BEJIMUUHE U

IMPOTHUBOIOJOXHBIMHU 110 HAIIPABJICHUH,

B. I/I3OJ'II/IpOBaHHaH OT BHCIIHUX BO3)ICI\/'ICTBI/II\/’I MaTCpUuaJibHasg TOYKa COXPAaHACT CBOC COCTOAHHE ITOKOSA
HJIM paBHOMCPHOT'O HpSIMOJII/IHGfIHOFO JABVKCHUA OO TCX IIOP, MOKA IMPUIIOKCHHBIC CHUJIBI HE 3aCTaBAT €€

HU3MCHUTDH 3TO COCTOSAHUC,

C. TlpousBeneHre Macchl TOUKH Ha YCKOPEHHE PaBHO 0 MOJYJIIO CHJIE, AEUCTBYIOIIEH Ha 3Ty TOYKY, a
HaIlpaBJIE€HUE YCKOPEHHUS COBIIAJIAET C HAIIPABICHUEM CHUIIBI.

OtBer: B, C, A.

4 BOl'IpOCbI Ha YCTAHOBJICHUE COOTBETCTBUSA.

4.1 YcraHoBHTE MMpaBHUIIBHOC COOTBCTCTBHUC!

1. Cuna
2. MarepuaibHas TOUKa
3. AGCOIIOTHO TBEPJIOE TEJIO

A. KonndecTBeHHass Mepa B3aMMOJICUCTBUS TEIT,

B. CoBOKyMIHOCTB Tell, IEHCTBYIOIIMX Ha TEIIO;

C. Temo, obnagaromee Maccou, pasMepamu
KOTOPOH MOXHO NpeHeOpeyb;

. Teno, paccrosiHue Mexay JTOOBIMU TOYKaMU
KOTOpPOT0 HEU3MEHHO.

OtBer: 1-A; 2-C; 3-1.

4.2. YcTaHOBHTE IPAaBUIIBHOE COOTBETCTBHE:




A.Cucrema cui
B.OkxBuBaneHTHBIE CHCTEMBI
C.PaBHogeiicTBYIOIIas
CHCTEMBI CHUII
D.VYpaBHoBeleHHas cucrema
CHII

A. Cuma R, 5KBUBaJICHTHAs JAHHOH CHCTEME CHII;

B. /JIBe cucrembl cuil, OKa3bIBAIOIIME HA TEJIO OJMHAKOBOE JICHCTBHUE;
C. Cosokynnocts cuin { F ,F,, F, }, 1efCTBYIOIUX Ha TEJIO;
D

Cucrema cui, SKBUBaeHTHas Hymo { F,, F,, F, }~0.

OtBer. A-G; B-F; C-E; D-H.

4.3. YcTaHOBHTE NIPAaBUIBHOE COOTBETCTBHUE!

1) TpoEeKIus CUJTBI Ha OCh?

A. MPOU3BCACHUIO MOAYJIA CHUJIbI HA CUHYC yTIJIa MCKIY

b

2) MOZlyJIb MOMEHTA CUJIbl OTHOCUTENIBHO TOUKH? | HAPABICHUIMHU OCH W CHJIBL

3) BEKTOp MOMEHTA CHJIbl OTHOCUTEJILHO TOUKH?

b. mpowusBeneHuo Moays 3TOM CUIIBI HA IJIEYO;
B. ckanspHas BenmuuuMHa, paBHag  B3ATOH  C

COOTBETCTBYIOIIUM 3HAKOM JUINHE OTpe3Ka,
3aKTFOYEHHOTO MEXIy MPOEKIMsIMH Hadala W KOHIA
CHIIBL;

I. IMPOU3BCACHUIO MOJAYJId CUJIbI HA IJICYO U
HaIlpaBJICHHBIA NEPIEHANKYJIISIPHO IIJIOCKOCTH,
npoxoasie yepes Touky O Tyaa, OTKyAa Cujla BUAHA
HaHpaBHCHHOﬁ OTHOCHUTEIBLHO TOYKU O IIPOTHUB X014
4aCOBOM CTPEJIKY;

J. MOMEHTY 5TOH CHJIBl OTHOCUTEIBHOW 3TOM OCH,
OTKyZa cuja BUAHA HAIPABICHHONW OTHOCHUTENBHO OCH
IIPOTHUB X014 YACOBOW CTPEIIKH;.

Oteer: 1-B; 2- B; 3-T.

4.4, YcraHoBuTe IpaBUJIbHOC COOTBCTCTBHC:

1.CBsi3aHHBII BEKTOD.
2. CKOJIB3SIIIUI BEKTOD.
3.CBOOOIHBII BEKTOP

A. MoxxHO nepemMeniaTh napajijieIbHO cCaMOMy ceOe B JIFOOYIO0 TOUKY
IIPOCTPAHCTBA;

B. MoHO NepeHOCUTD BJIOJIb JIMHUH €T0 IeUCTBUS;

C. meeT pUKCHPOBAHHYIO TOUKY MPUIIOKEHUS;

J.  OpueHTupoBaHHBII B  IPOCTPAHCTBE  OTPE30K  MPSIMOM,
n300pa’kaeMblil B BUJE CTPEIIKH.

OtBet:1-C, 2-B, 3-A.

4.5. YcraHoBUTE NPaBUIbHOE COOTBETCTBUE!

1. Teopema 06 U3MEHEHUHM KUHETUYECKOM

t
SHEPTUH MATEPUATBHON TOUKH; A mV—-mV, = _[ Fdt;
2. Teopema 00 M3MEHEHUH KOJIMYECTBA JIBHIKCHUS 0
2 2
TOYKH; mV,” mV; _
B. Ma MY% _ A,
3. 2 2
eopeMa 00 HM3MEHEHHH MOMEHTA KOJIUYECTBA di
A
JIBUKEHHS] TOUKH OTHOCHUTENIBHO LIEHTPA; C. T m,(F).

Oteer:1-B, 2-A, 3-C.

4.6. YctanoBure MpaBHUIIBHOC COOTBCTCTBUC!

Haiitu  cooTBeTcTBHE

MCKIAY 3BCHBAMU 1) HOCTYTIaTCJ'IBHOC HpﬂMOHHHeﬁHOe JABMKCHHC,

MEXaHU3Ma M COBEPIIAEMbIMU UMH JIBUKEHUM: 2) [loctynaTenbHOe KpUBOJIMHEMHOE IBUYKEHUE;




3) BpamarenpHoe TBHKEHHUE,

A. Kpupomwurn 1;
p ’ 4) Tnockoe (IMI0CKOmapalieIbHOE) TBUKECHHUE.

B. HlatyHn 2;

OTtBer: A-3, B-4, C-1.

4.7. YcraHoBuTe IIPaBHUJIbHOC COOTBETCTBUC!

1.CBs13b 31O A. Cuina, ¢ KOTOpO# CBSA3b ACHCTBYET Ha TEJO;
2. Peakuus cBs3U 3TO b. MarepuanbHbIii 00BEKT, KOTOPBIH OTpaHUYHBAET CBOOOTY
3. IMapa cun sTo IEpPEMELIEHHS pacCMaTPUBAEMOI'0 TBEPIOTO TeJa WIn

MaTEepUaIbHOU TOYKH;

B.Cucrema cuil, TMHUM JEMCTBUS KOTOPBIX [IEPECEKAIOTCS B
OJIHOH TOYKE;

I'. Cucrema AByX CHJI, paBHBIX 110 BEJIMYMHE, MAPAJUIEIBHBIX
Y HaIpaBJIEHHBIX B IPOTUBOIIOJIOKHBIE CTOPOHBI.

OtBet: 1-B, 2-A, 3-T.

KOMIIETEHTHOCTHO-OPUEHTHMPOBAHHBIE 3AJTAYU (ipon3BoACTBEHHBIE (MU
CUTYAIlMOHHBIE) 3a/1a4M U (WJIH) Kelc-3a1aun)

KomniereHTHOCTHO-OpHeHTUpOBaHHas 3a1a4da Ne 1

[TpuHsB NBHMXKYIIEECS TEJO 3a MaTepPHAIbHYIO TOUKY, COCTaBUTh JAuddepeHnanbupie ypaBHEHUS
ee JBIDKCHHUS Ha MepBOM (TIPSAMOJIMHEHHOM) ydacTke AB He yuuThIBas cOpoTHBICHUS BO3ayXa (T.€. MpH
pu=0). [amee HeoOXOAMMO cOCTaBUTH MU epeHINaTbHbIC YpaBHEHHS JBM)KCHUS TOYKH B BO3JyXe Ha
yuactke BC o aeficTBieM CHtbl TsDkecTH G H CHITBI COMPOTHBIICHHS BO3AyXa R =—p1 UL (cM.puc.1).

3/1ech L - MOJYJIb CKOPOCTH v, 1 - K03 (PUIIHEHT COTPOTUBIEHUS BO3AyXa.

3nas yron B HakioHa mockoct EC k ropusonty, nepenas BeicoT hy=BE, HeoOXoaumMo HaiTh
Bpems nosieta T B BO3ayxe, TOPU3OHTAIBHYIO JainbHOCTh d, BeicOTY hy, mmuny | yuactka AB.

yo4

7 Xis

Puc. 1. [Ipumep odopmiieHUs] pacueTHON CXEMBbI




Ha pucynke | npuaATH 0003HAYCHHA:
P — cuna tarn;
G — cHa TAKECTH,
l_?,-,, — CHJIA TPEHNA,
N — peaKius HOpMaILHOI NIOBEPXHOCTH.

[Tpu s10M 3a1aHbI;

m — Macca TOYKH;

LA — HA4a1bHasA CKOPOCTD,

f— k02 PUIHEHT TPEHUS CKOIBIKECHHS,

o - yron Haknona yvactka AB k ropusonTy;

T - BpeMs JABHXEHHA TOUKH Ha yvacTke AB,

[ —nnmua yvactka AB.

Ha puc.2 cxema | coorserctByer Bapuantam 1-5, cxema 2 —
sapuantam 6-10, cxema 3 — Bapuanram 11-15, cxema 4 — Bapuanram 16-
20, cxema S — Bapuantam 21-25, cxema 6 — Bapuantam 26-30.,

3anannble Beanunnbl s 30 BapHanToB conepxkarca B Tabauue 1.

Tabnuma 1. MicxonHble TaHHbIE AJI PELICHUs 3aaun

No No o, B, m, f P, [ t,c [h, M| vy, [
n/n | cXemsl rpaa | rpaag | Kr kH M/c

1 2 3 4 5 6 7 8 9 10 11
1 1 30 60 1 0.2 0 2.5 0 0 0.8
2 1 15 45 1 0,2 0 5.2 0 2 0.8
3 1 30 60 1 1022] 0 1,6 0 2 0,8
4 1 30 60 1 0 0 2 0 0 0,8
5 | 30 45 1 1032] 0 3 0 0 0,5
6 2 20 30 1 0,1 0 0,2 0 [209] 05
7 2 15 45 1 0,1 0 1032 0 16 | 0.5
8 2 20 60 1 0 0 0,3 0 21 0,5
9 2 15 45 1 0.1 0 0,3 0 143 | 05
10 |2 15 60 1 0 0 | 021 0 12 | 0,9
11 |3 30 0 400 | 0O 26 | 18 [ 1,I5S| O 0.9
12 (3 30 0 400 0O 0 32 | 1,5 20 | 09
13 3 60 0 400 0 2 20 1,3 0 0,9
14 |3 30 0 400 | 0O 22 [ 11,7 | 0,51 0 0,9
15 |[3 60 0 280 | 0O 3 (206 2 0 0,7
16 |4 30 0 | 0,2 0 I.1 | 35 | 0,7
17 |4 45 0 1 1042 0 1 6 8 0,7
18 |4 30 0 1 0,1 0 1 5.4 0 0,7
19 |4 15 0 1 10,13] 0 1.5 | 3,1 | 0,7
20 |4 45 0 1 0.3 0 | 091 4 0 |0.09
21 |5 30 0 1 0,1 0 155 10 1 0,09
22 |5 45 0 1 1028 0 2 20 0 |[0,09
23 |5 45 0 1 0 0 2 20 0 ]0,08
24 5 45 0 | 0.2 0 2:5 22 0 0,65
25 |5 60 0 1 0.2 0 19 | 45 0 |0.65
26 |6 0 0 1 0,2 0 8.1 20 7 | 0,65
27 |6 0 0 1 0,1 0 2 4,7 4 10,78
28 |6 0 0 1 0.3 0 1 5 5.2 | 0.76
29 |6 0 0 I 10,16] 0 1,3 20 3 10,78
30 |6 0 0 1 1025] 0 2,7 5 9,6 | 0.9
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Puc.2. PacueTHpie cxeMBbl



OTBeThI:

1 T=1c, d=5m, hy=3m,1=1,25 m. 16 T=22c, d=3,5m, hp=4,3 m, 1=3,3 m.
2 T=1,01c, d=4,5m, hpy=3,4m,1=1,45 m. | 17 T=2,5¢c, d=3,7m, ho=4,4 m, 1=4,0 m.
3 T=1,1c¢c, d=4,5m, h,=3,2m, 1=1,15 m. 18 T=23c, d=3,5m, h,=4,0 m, 1=3,1 m.
4 T=1,3 ¢, d=4,3m, h,=3,1m, I=1,55 m. 19 T=3,1c, d=3,9m, ho=4,5 m, 1=4,30 m.
5 T=15c¢c, d=51m,h=33m,1=1,35m. |20 T=33c¢, d=3,8xm, h,=4,1 m, |1=4,5 m.
6 T=2,5¢c, d=4,1m, h,=4,3 m,1=2,35m. |21 T=3,5¢c, d=3,7m, ho=4,5 m, |=4,1 m.
7 T=2,1c, d=4 m, ho=4,1 m,1=2 m. 22 T=3,2c, d=3,6m, ho=4,4 m, 1=4,0 m.
8 T=23c, d=4,3m,h=53 m,1=2,15m. |23 T=25c, d=3,7m, hy=4,5 m, 1=4,1 m.
9 T=22c, d=3,5m, h,=4,3 m, 1=2,1 m. 24 T=3,5¢c, d=3,9m, h,=3,9 m, |=4,1 m.
10 T=1.8c, d=3,6m, =41 m,1=2,12m. |25 T=3,6c, d=3,5m, hp=4,1 m,1=4,3 m.
11 T=2,4c, d=3,1m, h,=4,1 m, 1=3,2 m. 26 T=3,5¢c, d=3,2m, h,=4,2 m, 1=4,1 m.
12 T=22c, d=3,2m, hy=4,3 m,1=2,9 m. 27 T=3,1c, d=3,3m, h,=3,5m,1=3,8 m.
13 T=2,4c, d=3,1m, ho=41m,1=3,2 m. 28 T=3,6c, d=3,8u, h,=4,3 m,1=4,1 m.
13 T=2,2c¢, d=3,0m, h,=4,2 m, 1=3,3 m. 29 T=3,5¢c, d=3,5m, ho=4,1 m, 1=4,1 m.
15 T=2,6c, d=28m,h,=38m,1=3,3 m. 30 T=29c, d=3,5m, hp=4,4 m, 1=3,3 m.




ONK-6 CrnocobeH y4acTBOBaTb B NMPOEKTUPOBAHUMU

obbekToB CTpouTENbCTBA n HKUANLHO-
KOMMYHa/fIbHOrO  X03AlACTBa, B  MNOArOTOBKE
pacyeTHoro n TEXHUKO-3KOHOMUYECKOro

0b60oCHOBaHUI  UX NPOEKTOB, Y4YacTtBOBaTb B
noAaroToBke I'IpOGKTHOﬁ AOKYMEHTaUuuMn, B TOM
ynucne C MCNoZIb30OBaHMNEM cpeacte
dBTOMATU3NPOBAHHOIO NPOEKTUPOBAHUA n
BbIHUCNTUTENBbHBIX MPOrPaMMHbIX KOMIM/1EKCOB

OMNK-6.1 BbibMpaeT MWCXOoAHble AaHHble ANA
NPOEeKTUPOBaHMA  34aHMA  (coopyXeHua) u
NHXXEHEePHbIX CUCTEM }KM3HeobecneyeHus

OlK-6.2 BbibnpaeT TMNOBbIE NPOEKTHbIE peLleHnn
N TexHosorMdeckoe 0b6opyaoBaHUE WUHMKEHEPHbIX
cUCTEM XU3HeobecneyeHWa B COOTBETCTBUWM C
TEXHUYECKMMWN YCNOBUAMMN.

OlK-6.3 BbinonHaer rpaduyeckyto 4yacTb
NPOEKTHOM AOKYMEHTaUMM 34aHUA (CoopyKeHus),
cmcTem ¥M3HeobecneyeHus, B T.u. C
NCNo/sib30BaHMEM CPeacTB aBTOMAaTM3MPOBAHHOMO
NPOEKTUPOBAHMSA

OrK-6.4
Onpepenner OCHOBHble NapameTpbl MHXEHEPHbIX
CUCTEeM XU3HeobecneyeHna 30aHnA.

OnK-6.5
OnpepeneHne 6a30BbIX MapameTpoB TeMNJO0BOrO
peXxuma 3gaHua.

OLEHOYHBIE CPENCTBA UL HPQME}KYTO‘—IHOf/'I ATTECTALIUN
FAHK BOITPOCOB U 3AJJAHNH B TECTOBOU ®OPME

1 Bonpocsl B 3aKkpbITOii (hopme.

1.1 Kak mpaBHIbHO HAIIPaBUTh PEAKIUU CBs3eil B onmopax A u B?

OTtser: C.

1.2. Touka A xpuBonmHEitHOTO Opyca AB - mumuHaprueckuii mapuup. K xonity B npuszana

HuTh BC. Ykaxure HanpasieHue peakiuii onop A u B, ecnu Bec 6pyca P.




OTtBer: B.

1.3. Kak HanpaBiieHbI peakuy CBsi3ei B mapHupax A u B omanoit 6anku AB?

A Bell
@©

Oteer: C.

1.4.Vxaxure npaBUIbHOE HalpaBJIeHUE peakiii cBsa3eil B Touke A u Tpoce BD yaep:kuparoiiem
6ayky Becom P.

o

Otser: D.



1.5. YkaxxuTe npaBuiIbHOE HaNpaBlieHUE peakiuii cBsizeit B onopax A, B u Bepeske CD.

OTtBer: B.

1.6. Jlomanas 6anka ABC B Toukax A u B 3akperiena ¢ momonipio mapHupoB. Omnpeaenure
HaIlpaBJICHUE PEaKIUii CBs3el B Toukax A u B.

D. Ye

A x
A. 02 Rg B. ¥Re
60 30
VA VA
Xa
3
. VaI
X
¥

A
A

OtBer: B.

1.7. YkaxuTe cTaTUYECKH OMPEeTUMYI0 KOHCTPYKIIUIO:
M M M

P 5 g P 5 %.t

— —_

n#n ”An Vereasd

A B C

:

Otser: B.

1.8. Kakum ypaBHEHHEM paBHOBECHS CIIEAYET BOCIIOIB30BATHCS, YTOOBI Cpa3y HAHTH MOMEHT B
KecTKou 3anenke Ma, ecniu u3BectHol F, , AB, BC u CD:



Ke]]
|
- —

1
Byvyvyyvvy C
A D

A XF,, =0;
B. ZF,{}_ =0;
C.Xm¢ (F,) =0;
D.EZm, (F,) =0,

OTtBer: D.

1.9. Onpenenuts peakuuto onopsl B, ecrm F=10H, q=6 H/m, AC=4 M, CB=6Mm:

q F

YYVVYVVYYVYY - vy B

A.2 H;
B. 4 H;
C.6 H;
D.8H;
E.12 H.

OTtBert: A.

1.10. OmnpeienuTh BEPTUKATBHYIO COCTABISIONTYIO peakiuu B mapuupe A, yron CAB pasen 45° :
C

100H

A.200 H;
B. 100 H;
C. 110 H;
D. 50 H.

Otser: C.

1.11. ®urypnas 6anka OABD nHaxonutcs B paBHOBecuu. OnpeaenuTh COCTABISIONIYIO0 pEaKliy B
XKECTKOM 3anenke Z,, ecnmu OA=1,7 m, AB=2 M, BD=3,4 M, BD || Ox, F=1000 H, g=2000 H/m:



i

D

A. 2000 H;
B. 1000 H;
C. 4000 H;
D. 500 H;
E. 100 H.
OtBer: C.

1.12. K xonenuaromy Baiy OA B Touke B mox yriom 0=60° k ropusonty npuioxkena cuiaa F=10
H, xoropas ypaBHOBemuBaeTcs napoii cuit ¢ MoMmeHToM M. OripenenuTs MOAyIJIb MOMeHTa, eciu F|| Oxz,
a b=0,9 m:

A ¥
Y
i M
x F
' B
- L -
0 .
A.1Hwm;
B. 3,72 H-Mm;
C.10 Hm;
D. 5,36 H'wm;
E. 7,79 H-m.
Ortser: E.

1.13. Kpusouun OA Bpariaercst paBHOMepHO. Kak HampasieHo yckopenue Touku C?

B C

A |OA:;
B. 1 0A4;
C. |BC:
D. 1 BC;
E.  |IAC:



F. 1 AC;

G. Her BepHoro otsera.
OrtBer: A.

1.14. Onpenenuth ckopocTh Touku M, eciu V1=0,5 m/c, 1,=0,1 M, r;=0,2 M, Ry=0,5 Mm:

A. 0,5 m/c;

B. 1 m/c;

C 0,1 m/c.
OtBet: C.

1.15. Onpenenutes HanpaBiaeHUs: ckopocreil Touek B u C:

A. ||OA;

B. 1 0A4;

C. |IBC;

D. 1 BC;

E. Her BepHoro otsera.
OtBeT: A.

1.16. 3amaHo HampaBieHUE IBUKCHUS PEHKU. YKa3aTh HalpaBJIeHUE BPAIICHUS:
a - IIECTEPEHKH 2 ;
0 -1ectepeHku 3:

A [1o vacoBoii cTperike;
B. [IpoTB 4acoBOM CTPENIKH.
Ortger: B, A.

1.17. CpaBHHUTE BO3MOXKHBIE NTEPEMEIICHHUS IApHUPOB A U B miiockoro Mexanmsma.



0]
2"
1. 6 Sa=0 Sg;
2. 0 Sa<0d Sg;
3. 0Sa>6 Sg.
OTtBer: 2.

1.18.CpaBHI/ITC CHJIbl HWHEpIHU TI'PY30B OJIJMHAKOBOM Macchl M: IOJBEIICHHOIO Ha TPpOCC U
3aKpPCIVICHHOT'O Ha O6OILC Bpamarmerocs mKruBa.

2

1 g m

1.O>Dy; 2.0=Dy; 3.D<D,.
OTtBer: 3.

1.19.CpaBHuTe CuiIbl MHEPLIUHU TPY30B.

1.O>Dy; 2.D1=Dy; 3.D<D,.

OtBer: 3.



1.20. CpaBHuTe pabOTHI CHUJIBI TPEHUS CKOJBXKEHHS MPH NEpEeMElICHHH Ipy3a Ha OJMHAKOBOE
paccTosiHMEe S BIOJIb IIEPOXOBATOM MIOCKOCTH € Pa3HBIMU yIJIaMU HAKJIOHA Qi1 U 02 K TOPU3OHTY, IPUUYEM
a1 > 0Oo.

I

1LAP>A,  2.A1=A;; 3.A<A,
OTger: 3.

a4<0,

2 Bonpocsl B OTKPBITOM (popMme.

2.1 Yro mpou30iIeT ¢ KOOpIUHATAMH IEHTPA TSHKECTH X U V¢, €CITH YBEIUYUTh BEIMYUHY OCHOBAHHS
TpeyroiabHuka Ha 90 cM.

30

60 x

OTBeT: N3MEHHUTCH TOJIbKO Xe.

2.2. Camorner BecoM G neTut ropusoHTanbHO. CONMpPOTHUBIEHHE BO3JyXa PaBHO R=k’Ge? rme v-
BEJIMYMHA CKOPOCTH CaMOJIeTa, €CIM CHJIa TATU F cocTaBisieT yroia o ¢ HampaBieHUEM MoJieTa. 3anucaTh
nuddepeHMaIbHOe ypaBHEHHE IBH)KEHUS cCaMoJieTa Ha OChb X.

- 5 - 3 F
OrBer: ¥ + kg~ = g cosa

2.3. [IpsaMoyronbHas paMKa BpalaeTrcs BOKPYT BEPTUKaJIbHONW OCH C TIOCTOSTHHOM YITIOBOM CKOPOCTBIO
o . 2
o. Ilo BepTukampHON OOpa3yromel pamMKu ABMXKETCS Touka M, mo 3akoHy S=OM=3t". Omnpenenuts
abCOTIOTHOE YCKOPEHHE TOUKH M.


https://www.google.ru/search?newwindow=1&rlz=1C1AOHY_ruRU708RU709&q=%D0%9F%D0%A0%D1%8F%D0%BC%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F+%D1%80%D0%B0%D0%BC%D0%BA%D0%B0+%D0%B2%D1%80%D0%B0%D1%89%D0%B0%D0%B5%D1%82%D1%81%D1%8F+%D0%B2%D0%BE%D0%BA%D1%80%D1%83%D0%B3+%D0%B2%D0%B5%D1%80%D1%82%D0%B8%D0%BA%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9+%D0%BE%D1%81%D0%B8+%D1%81+%D0%BF%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%BD%D0%BE%D0%B9+%D1%83%D0%B3%D0%BB%D0%BE%D0%B2%D0%BE%D0%B9+%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C&spell=1&sa=X&ved=0ahUKEwj5iZDlh5nQAhWBCywKHeYaD0wQBQgaKAA

X
OtBet: a, = V36 + w?a®

2.4. K npsimoyroiasHOMY mapajuienuneny ¢ pasmepamu a=0,8 (m), b=0,3 (m), ¢=0,4 (M) IpHUIOKCHBI
paBusble cuibl P1=P,=10(H). Beruncnuts Bemmaunst My(P2), my(P2).

OtBet: My(P2)= P2+a; my(P2)=0.

2.5. OHOpOJHBIN CIUIOMIHOM JUCK Macchl M=1 Kr kaTUTCs 0€3 CKOJBKEHHUS 110 FOPU30HTAJIbHOU
noBepxHocTu. CkopocTh neHTpa aucka V=4 m/c. Uemy paBHa KHHETHUYECKAs SHEPTHSI JUCKa?

Orset: 12 JI:k.

2.6. JIudr omyckaercs ¢ yckopeHueM a=¢. Uemy paBHa cuja AaBlieHUs rpy3a maccod m=50 kr Ha
IHO udTa.

*E

[ 1

‘I’mg_.
Otser:0

2.7. Teno maccoit My=4 Kr omyckaercsi Ha pacctosiaue h=1M, oJHUMAs CKOJB3SIIEE IO MIIOCKOCTH
Teno 2 maccoil My=2 kr. OnpenenuTb CymMMy paboT, COBEpLICHHYI CHJIaMH TSKECTH Ha 3TOM
nepemeneHny, npuHaB g=10 m/c?.



Oteer: 30 Ix.

2.8.  OmnpenenuTh BEINYUHY PEAKTHBHOIO MOMEHTA B 3aJeNKe, eciu (., = 6.

M

A B

2
OTtBer: SHM

2.9. CocraButs auddepeHnnanbHoe ypaBHEHHE ABMKEHUS TOUkH Maccod M=0,1 kr mo ocu Ox,
€CIM Ha Hee MecTBYIOT critbl FX1= —2x (H), Fxo=—-0,3x (H), Fx3=15sin4t (H).
Oteer: ¥ + 3% — 20x® = —150sin4t

2.10. IlsTumanyOHBIA TapoOXOJ IUIBIBET CO CKOPOCTBIO 3,6 KM/4, a TU(T BHYTPH Mapoxoia
nogHuUMaercst co ckopocthio 0,5 m/c. Uemy paBHa aOCOJIOTHAs CKOPOCTh HEMOJBHXKHOTO YEIOBEKa
BHYTpH JH(]Ta paBHa.

Otsert: 1,12 Mm/c;

2.11. MarepuanbHasi TOuka, Maccoii 20 Kr JBUXKETCS COTIIACHO YPaBHEHHSIM
X = 4cos t, y= 3 cos t (X,y-merpbl, t-cek.). Onpenenuts BeIMYUHY paBHOICHCTBYIOIIEeH R cui,
NPUIIOKCHHBIX K MaTEPHUATbHOMN TOUKE.

Otser: R=100 cos t;

2.12. Konbpo BpamaeTcst BOKPYT OCH, MPOXOAIIEH Yepe3 IEHTP KOJbla ¢ IOCTOSTHHOW yTrIIOBOU
ckopocTeio . [lo 060ay KonbIla JBMXKETCS TOYKa M € MOCTOSHHOH CKOpOCThIO L. OrmpenenuTh
abCoIIIOTHOE YCKOpEHUE TOUKH M.

,Z -
Otser: a, = L?-I- w R — 2wv

2.13. OmpenenuTh MOAYIb CHIIBI - F ITpH KOTOPOM phIuar HaXOJUTCSI B PABHOBECHH, €CITH a=45°, M

=3 Hm, OA=0,3 M.
F
Lo o
D_u

A



OtBer: 20 H

2.14. MarepuanbHas TOUYKa, Macca KOTOpOil 2 KI ABMXKETCS MO MpAMOil co ckopocthio L=0,5 t° wm/c.
OmnpenenuTts UMITYJIbC PABHOAEHCTBYIOIIEH uepes 4 ¢ rmocje Hadaua ABHKCHUS.

OrtBer: 32

2.15. OnpenenuTs yroy Mex 1y BEKTOPOM KOJIMYECTBA ABWKEHHUS U ocbio O, ecin @y = /27 xrm/c u @, = 3

KIM/C.

M QI X
Ortser: 60°.

2.16. MatepuanpHas TOUYka Maccoii M=1 Kr IBHXKETCS 1O CIIOKHOH TpaekTopuu AB. Eciu n3BecTHO,

2
qro R=2 M, yriiel o =30°, g =45°, npuaumMas g =10 M/C°, To paboTa CHIIBI TSHKECTH Ha MEpeMEIleHNE U3
nosioxxeHus F B monoxxenue L paBHa...

Otger: 202

3 Bonpochl Ha YCTAHOBJIEHHE MOCJIEI0BATEIbLHOCTH.

3.1 YcraHoBuTE NMpaBUIIBHYIO MOCIEA0BATEIHLHOCTb.
Cocrapnsmonue yckopeHus mnpu a; = 0 u a, = 0 onuckIBaeT ciydaid sapu a0 ma, #0
OIHUCHIBAET ; Ipu a; = 0 1 a, # 0 onuceiBaeT ; Ipu & # 0 1 @y = 0 onuceIBaer

A. HEpaBHOMEPHOM KPUBOJIMHEWHOM JIBUKEHUH TOYKH.
b. HEpaBHOMEPHOM MPSIMOJIMHENHOE TBU)KEHUU TOUKH.
B. paBHOMEpPHOM KPUBOJIMHEWHOM JIBUKEHUU TOUYKH.

I'. paBHOMEpPHOM NPAMOIIMHENHOE JBUKEHUU TOUYKH.
OtBet: I, A, B, b.

3.2. YcTaHOBHTE MPpaBHUJIbHYIO MMOCJICA0BATCIIbHOCTL BUIOB JBIDKEHHH T€1 MEXaHHMYSCKOMN CHUCTCMBEI,

ecnu cooTHomeHue Mexxay Becamu ten Gl >>G4, G3 >G2. (Tpumeuanue: sudvl Osudicenuii mei Mo2ym
HOBMOPSMbCS).



Teno COBCpHIACT JABUMXKCHUEC, TCIIO

A. BpamarensHoe;

coBepIIaeT JBUKEHHUE, TEJIO
COBepIIaeT JIBIDKEHUE, TEIIO

B. IloctynarensHoe ;
COBEpIIAeT JIBUKCHHE.

C. ITnockoe;

D. Cdepuueckoe;

Ortser: 1-B, 2-A, 3-C, 4-B.

3.3. YcranoBure IMPAaBUJIBHYIO IIOCIEAOBATCIIBHOCTE IIpHW PCIICHHH 3aJad Ha OIIPCACIICHHC
KHHEMATHUYCCKUX XapaKTCPUCTUK TOUYKHU:

1 ;2 ; A. Omipenienuth U3MEHEHUE C TEUCHHUEM BPEMEHU MOIYJIS U
3 4 . HaIpaBJICHUs CKOPOCTH TOYKH.

b. Onpenenuth cioco6 3agaHus ABMYKEHUS TOYKH: BEKTOPHBIH,
KOOPJMHATHBIN, €CTECTBEHHBIMN.

C. Onpenenuth OBICTPOTY JBUKEHHS TOUKH IO TPACKTOPHH;

D. Onpenenutsh reoMeTpUIECKOE MECTO TTOCIIEIOBATEIbHBIX (C
TEYEHUEM BPEMEHM ) MTOJIOXKEHUN TOUEK B IPOCTPAHCTBE

OtBet: b, B, C, A.
3.4. YcraHOBHTE MPaBUIbHYIO TIOCTEI0BATENBHOCTh TPU PEIICHUN 00paTHOM 3a/1a4ll TUHAMUKHU:

A. Jlenaem puCyHOK B COOTBETCTBUU C YCJIOBUEM 3aJau (IIpU €ro OTCYTCTBHUH);

b. 3anucare nuddepenunansHoe ypaBHeHHE ABUKEHHSI B BEKTOPHOMH (hopMme;

B. Monenupyem aBux)eHHUE HECBOOOIHBIX TeJ(a) UCTIONB3Ysl aKCHOMY OCBOOOKIAEMOCTH OT CBS3EH;

I'. Ilpoeuupyem nuddepeHiaabHoe ypaBHEHUE Ha KOOPIMHATHBIE OCH;

J1. Iloka3biBaeM IEHCTBYIOIIME HA TEJIO BHEIIHUE CHUJIBI;

E. Pemraem nonyuenHoe(bie) nuddepeHaabHble ypaBHEHUS] COBMECTHO ¢ Ha4aJIbHBIMU
YCIOBUSIMHU.

XK. OmpenenseM MareMaTHUECKYIO MOJIENb IMPOIECCca ABMKEHHS M C YYETOM KOHEYHBIX YCIOBUH
(mpu HEOOXOAMMOCTH ) HAXOUM TpeOyeMble BETUUHHBI.

OTteer: A, /I, B, B, E, K.

3.5. YcTaHOBUTH NPABUIIBHYIO MOCIEA0BATENIBHOCTD JEHCTBUM MPU PEIICHUH 3a7a4 CTaTUKH:

A. cocTaBiieHHE YpaBHCHHI paBHOBECHS;

b. BBIOOp TENa, paBHOBECHE KOTOPOTO JOJKHO OBITH PACCMOTPEHO;

C. ompeneneHue peakun CBs3en;

JI. ocBOOOXIEHHE Tea OT CBsI3el U M300pakeHHe AEMCTBYIONINX HE HETO 33JaHHBIX CHUJI U PEaKIuil
OTOPOIICHHBIX CBS3EH;

E. mpoBepka npaBUIbHOCTH PEILLIEHUS U UCCIEAOBAHUE MOJYUYEHHBIX PE3yJIbTaTOB
OtBet: B, I, A, C, E.

3.6. BcraBbTe IIPOITYCKU B HpaBI/IJ'IBHOI‘/JI MoCJICA0BATCIbHOCTH.



ITo xopae Bpamaromierocss [ucka JBIDKETCS Touka M. kimaccuuiupyiTe: IBHKEHHE TOYKHU TIO
XOpJie AUCKA: ; BpallleHUe JMCKa:

A.OTHOCHUTENLHOE;
B.IlepenocHoe;
C.AGcommoTHOE.

OTtBeT: A, B.

3.7. BcTaBbTe NpOMyCKH B MPAaBUILHON MOCIEI0BATEIbHOCTH.

3BeHO OA MexaHu3Ma COBEpIIACT JIBIDKEHHE; 3BEHO AB - JIBIDKEHHE,
MOJI3YH B coBepIiaer JIBIDKEHHE.

A) mocTymnarensHOe b) BpamarensHoe B) nmnockonapasniensHoe

OtBet: A, B, b.

3.8. BcraBbTe nMponmycku B MPaBUIIbHOM MOCIIEIOBATEIIHLHOCTH.

73 AN Teno A gBuxercs no | 1) R = Q cosa — Fp;
E}\ - MOBEPXHOCTH  NOX  ACHCTBHEM | 2) R =N +Q + F, +6
Ti > T Q. 3)R =G+ N —Fy +Q cosa
vYG
[Tpoexmus cuit, TPUITOKEHHBIX K .
4R =N-—-Qsina—G
Teny A, Ha och Y paBHa ; .-
5)R =N—-G
ITpoexius cuit, NPUIOKEHHBIX K TeTy A, Ha OCh X paBHa
; paBHOJEHCTBYIOAs B cujl, NPUJIOKEHHBIX K TETY
OrtBer: 4,1, 2.
3.9. B nocnenoBaTenbHOCTH, yKa3aHHOM Ha pPHUCYHKE OXapakTepusyhTe ciaydau paloTshl,

COBEpIIeHHON CHIION P («+»; « —» ; «O»):

T = 7 120°
P 30° X
EEWQ:' ’
) 4

LB LA
5

1 2 3

ST



Ha pucynke 1 pa6ora cumsr P ; Ha pUCyHKe 2 paboTta cuisl P ; Ha pucyHke 3 pabota
cuibl P ; Ha pucyHke 4 pabota cuisl P ; Ha pucyHke 5 pabora cuisl P

OtBer: O, +, +, -, 0.

3.10. Ha onmHopoaHBIii CTEep)KeHb, KOTOPHIA HAXOJUTCS B TOPU3OHTAIBHON IUIOCKOCTH, JEHCTBYET

momeHT M=20 H-m. IlocienoBaTeinbHO ONPEeAesnTh, KaKylo paboTy COBEPIIAT MOMEHT, | ©
ccmn ¢=0°; ¢=45% p=90°; =180 =270": i
OtrBet: 1)A=5n]lx, 2)A=157 [Ix 3) A=45 ]Ik, 4) A=0, 5) A=10 nJlx. N

4 Bonipochbl HA YCTaHOBJIEHHE COOTBETCTBHSI.

4.1 YcTaHOBUTE COOTBETCTBUE:

A. Cuna 1. COBOKYMHOCTH T€JI, IEUCTBYIOIIMX HA TEJIO;
B. MarepuanbHas Touka 2. KonnuecTBeHHas Mepa B3aUMOJECHCTBUS TEI;
C. AGconroTHO TBEpAOE TENIO 3. Teno, paccTrosiHHE MEXIY JIIOOBIMH TOUYKAMH

KOTOPOIro HCM3MCHHO,

4. Teno, oOnagaromiee Maccoi, pasMepamu
KOTOPOH MOKHO MPEHEOPEYb.

OTtBeT:A-2, B-4, C-3.

4.2 YCTaHOBUTE COOTBETCTBUS MEXKAY YPaBHEHHSIMH PABHOBECHS:

L A. YF=0; $Fiy=0; Ymo(F ;)=0.
[IpownsBonbHas
CXOJAIIAsACA CUCTEMA B. YF,=0; YFi,=0; YF;,=0;
in

2.

B. YFi=0; YF,=0; YF,=0; Ymx(F 1)=0; Xmy(F 1)=0; Ymy(F :)=0; .

[Ipon3BoapHO MIIOCKAst
CHUCTEMA CUII; — —
3. T. ZFiZZO; me(F i):O; zmy(F i):O;
POM3BOJIbHAS
IIPOCTPAaHCTBEHHAs
CUCTEMA CHIIL.

OtBet: 1-T, 2-A, 3-B.
4.3. YCcTaHOBUTE COOTBETCTBHS MEXTy BUIAMH OIOP ¥ MX Ha3BAHUSIMHU.

1. IlTaparpHO-HENOIBMKHAS OIIOPA;
2. llTapHupHO NOABUXKHAS OIIOPA;

3. CreprkHeBas o1opa;

4. I'magkasi NOBEPXHOCTB;

5. XKecrkas 3anenka.



A. 7N C. WD. é.r

OtBer: 1-D; 2-A; 3-B; 5-C.

4.4. YcTaHOBUTE COOTBETCTBUE YCKOPEHUM MPH:

1. paBHOMEPHOM KPUBOJIMHEHHOM JIBU’KEHUH TOUKU;
2. paBHOMEPHOM TPSIMOJIMHEHHOM JBHKEHUHU TOUKH;
3. NpSIMOJIMHEHHOM JIBUSKEHUU TOYKH;

4. HEpaBHOMEPHOM KPUBOJIMHEHHOM JIBUKCHUHU TOUYKH;

A a,=0ma,=0;
b. a,#0ma, #0;
B. a,=0ma,#0;

I' a,#0ua,=0.

OtBet: 1-B, 2-A, 3-B, 4 -b.
4.5. Haiitu nmpaBWIbHOE COOTBETCTBHE:

Ha 3akperutennyro Oanky AeCTBYyeT:
1) miockas cucteMa napajiebHbIX CHIT;
2) rIockasi cucTeMa IMpoU3BOJIBHO PACIIONO0KEHHBIX CHJI:
3) npou3BoJIbHAs IPOCTPAHCTBEHHAS! CUCTEMA CHJL.

Torna KoaM4YecTBO HE3aBUCUMBIX YPAaBHEHUH paBHOBeCHs Oanku OyIeT paBHO:

A) 6; b) 4, B)3;1I) 2; 1) 5.
OtBet: 1-T', 2-B, 3-A.

4.6. Onpenenute NpaBUIbHOE COOTBETCTBHE:

O)Teopema 00 U3MEHEHNH KOJIMIECTBA
JBKECHUSI TOUKH

2
1d (mgsz-dr

M) Teopema 06 M3MECHEHUN MOMEHTA
KOJIMYECTBA JIBHKECHHS TOYKH
OTHOCHUTEJIFHO LICHTPA.

2)%(m5)=|E

M)Teopema 06 U3MEHEHUN 3) dK,
KMHETHYECKOH SHEPrHH TOUKH. dt  dt

dt
C) mUl2 _ mUO
2 2

OtBer:0-2-®; I1-3-B; M-1-C.

4.7. Onpenenure NpaBUILHOE COOTBETCTBUE.

I') [Tapab6omna.

1. X =5co0s” 20t; Y = 5sin” 20t;

2. X =5co0s 20t; Y = 5sin 20t;

3. X =5cos 20t; Y =sin 20t; A) Dnurc;

4. X =5t Y = 5+2t%.
b) OxpyHOCTb;
B) Ilpsmasi;

prIGHeHu}Z O0BUIICEHUS ONUCLIBAIOM.




Oteert:1-B; 2-B; 3-A; 4-T.

4.8. Onpenenurte NMpaBUIILHOE COOTBETCTBHE
CKOpOCTh TOYEK TBEPIOro Teja NpU IUIOCKOMAPAUICTHPHOM JBU)KCHUH MOXKHO OIPEACIHUTD,
UCTIONB3YS:

1. rteopemy o pacnpeaenenuu | A) CkopocTh 000  TOUKM  TelJa T'€OMETPUYECKU
CKopocTeit CKJIQJIBIBACTCS U3 CKOPOCTH IOJIFOCA U U CKOPOCTU TOYKU B

_ | €€ BpalleHry BOKPYT I0JIK0Ca;
2. TeOpeMy O MPOEKIIUIX CKOPOCTEH

b) Ckopocth n1000i  TOYKM  Teja OMNpEaeIsieM Hu3

3. NOHATHE MIHOBEHHOI'O LEHTpa .
YPaBHEHUS MPOEKLUU CKOPOCTEN JBYX TOYEK Te€ja Ha OCb,

CKOpOCTEH; .
MPOXOSAIIYIO YepPE3 ITU TOUKH;

4. aHAITUTUYECKH. "
B) Ckopoctp 000l  TOYKM  Teja OMNpeaeiseM U3

ypaBHEHMI ABIKEHUS MTyTeM uX auddepeHunpoBanms;

I') Ckopoctp m000i  TOYKM  Tena OMpenenseM IIo
(dbopMyniaM BpalaTeabHOTO JBUKECHHUS, UCIIONb3Ys MOHITHE

MIIC.
OtBet: 1-A; 2-b; 3-T'; 4-C.
4.9. OnpenenuTe MPaBUIBHOE COOTBETCTBHE. Y PaBHEHHE ONKMCHIBACT:
1. x+2bx+k*x=0 qnpu b>k; 1) CBobojHbIe KOJICOaHUS
2. x+2bx+k2x=0 pu b <k; 2) 3aryxaromiue KoiaeOaHusl

3) BeiHyXIeHHbBIC KOJCOaHMSI

4) BbIHYX/ICHHbBIC KOJICOAHHS C YUETOM CHII
COIIPOTHUBIICHUS;

5) Anepuomuueckoe IBHKEHHE

3. x+2bx+k*x=0 ,upu b=k;

Ortser: 1-5; 2-2;3-5.

4.10. OHpe,I[eJ'II/ITC MMpaBUJIBHOC COOTBETCTBHUC. Kakoe ABMIKCHUC COBCPHIACT MaATCpUaAJIbHAsA
TOYKa, CCJIN OHAa ABHUIKETCH 110 3dKOHY:

1.x = (A + Bt)e ™" A. CB0o0OOIHBIE KOIEOAHUS
B. 3aryxaromue konebaHus
2. C. BoiHyXIeHHBIC KOIeOaHUs
D. BeiHyxeHHbIE KOIe0aHHs C YIETOM
x = C;sinkt + C,coskt + e sinkt cosfS CHJI COTIPOTHBIICHHUS;
Ht E. Anepuoaunueckoe ABHKEHUE
~ ok cos(kt + f3)

3. x = e7"* (AcosVk?— b’t + BsinVk? — b%t)

npu b% < k2

OtBet: 1-B; 2-C; 3-E.



KOMIIETEHTHOCTHO-OPUEHTMPOBAHHBIE 3AJTAYU (por3BoACTBEHHBIE (MU
CUTYaIIMOHHBIC) 3a/1a4M U (UJTK) Keic-3a1aun)

MexaHudeckasi ccTeMa COCTOUT U3 rpy3a 1 (koadduumeHT TpeHus rpysa o miockocts f = 0,1),
MUJIUHAPUYECKOTO CIUIONIHOTO OJJHOPOIHOTO KaTka 2, paauycoMm R,=0,4 M, cTyneHYaThIX IMIKUBOB 3 U 4 ¢
paguycamu crymnenerd R3 = 0,5 m, r3 = 0,25 M, R = 0,3 M, ry = 0,2 M (Maccy KaxJI0ro NIKMBa CUMTAThH
PaBHOMEPHO pAaCIpPEEICHHOW 0 €ro BHEIIHEMY 000]1y) U OJHOPOJHOIO CIUIOIIHOTO OJIOKa S5, Maccou
Ms= 3 kr u paguycoMm Rs=0,6 M (puc. 2, Tabn. 1). Tena cucteMbl COeTMHEHBI IPYT C APYTOM HEBECOMBIMHU
HUTSAMH, HAMOTAHHBIMU Ha IIKUBbI; YYaCTKU HUTEH NapaijieibHbl COOTBETCTBYIOIIUM TIOCKOCTSIM.

[Tox neiictBueM cuibl F U CHIJI TSKECTH cUCTEMa MPUXOJIUT B JBUXKEHUE U3 COCTOSHUS MOKOSI.
[Ipu nBM>XEHUU CHCTEMBI HA IIKUBHI 3 U 4 U CIUIONIHOW OJIOK 5 NEHCTBYIOT MOCTOSIHHBIE MOMEHTBI CHIT
CONPOTHUBIICHUH, paBHbIE COOTBETCTBEHHO M3, My nmu Ms.

OnpenenuTh 3HAYEHHE CKOPOCTH Tpy3a | B TOT MOMEHT BPEMEHH, KOTJa MEepPEeMEIICHUE TOUYKH
npunoxkenus cuiisl F pasuo 1, a yrisr 0=30°, B = 60°.

Tabmuua 1
Hcxonnble manHble 115 pacuéra

HOMep msq my ms My M3 M4(M5) F S]_
YCIOBUS KT KT KT KT H-m H-m H M
1 3 3 - - - 4 400 0,9
2 8 4 6 10 0 4 360 14
3 6 2 1 4 4 0 420 1,0
4 - 1 1 - - 3 255 1,2
5 6 2 2 1 6 0 200 1,2
6 3 6 4 2 0 4 410 0,7
7 4 2 - - - 2 380 1,1
8 8 5 6 7 6 0 470 1,1
9 3 4 6 8 0 4 220 0,8
10 6 5 4 7 5 0 400 0,9
11 4 3 - - - 4 300 0,9
12 2 4 3 - 3 - 345 1,0
13 1 4 2 - 4 - 420 1,2
14 1 1,5 - - 5 300 1,6
15 1 4 15 - 6 - 340 1,0
16 2 2 4 1 3 0 240 0,6
17 6 2 4 1 3 0 340 1,6
18 - 4 - - - 6 275 1,8
19 4 3 2 - 3 - 415 1,4
20 7 3 6 4 0 7 450 0,7
21 15 2 3 - 2 - 320 0,6
22 5 2 4 3 0 6 460 11
23 2 3 4 5 7 0 480 1,0
24 6 2 3 4 0 8 430 0,6
25 8 1 2 6 0 6 260 1.4
26 5 4 6 3 6 0 320 0,8
27 4 5 6 7 8 0 440 0,9
28 1 2 - - - 3 315 1,0
29 1 1,5 - - - 6 400 0,8
30 2 1 - - - 3 360 0,8




PacdeTtHbie cXeMBbI K BapraHTaM 3aJaHUi




13

14




20

19

=0,5R;

s




27

28




29

30

Puc. BapuaHTBI pacy€THBIX CXE€M MEXaHU3MOB

OTBeThI:
1 v1=6,1 M/c 16 v1=5,9 M/c
2 v1=5,3 M/c 17 v1=3,4 m/c
3 v1=5,4 M/c 18 v1=2,2 M/c
4 v1=3,8 M/c 19 v1=3,7 M/c
5 v1=4,2 M/c 20 v1=4,2 M/c
6 v1=6,4 M/c 21 v1=6,6 M/C
7 v1=3,6 M/c 22 v1=4,2 m/c
8 v1=5,8 M/c 23 v1=3,7 M/c
9 v1=3,3 M/c 24 v1=2,9 M/c
10 v1=3,5 Mm/c 25 v1=4,3 m/c
11 v1=3,1 m/c 26 v1=5,7 M/c
12 v1=6,2 M/c 27 v1=4,3 mM/c
13 v1=4,6 M/c 28 v1=2,8 M/c
13 v1=4,8 M/c 29 v1=2,5 Mm/c
15 v1=5,5 m/c 30 v1=4,1 m/c




