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O6bsacuenns k 3agannsam no DU3UKE npoouoro
TectupoBanus «3UI'3AI»-2012

1. Omeem: A
Obwvschenue. [lpumensiem GpopMyiy cpeiHel CKOPOCTH TSl IBYX YYaCTKOB JABMKCHHUS:

o S1+Sy _ S51+S; _ 60+40
- - — 60
P t1t+ts %+t2 E-H)'S

= 50 kM/u.

He 3a6YI[BTC IIpU 3TOM IIEPEBECTU tz B 4acChlI JJId COTJIaCOBaHMs BCIIMYHH.

2. Omeem.: A
Obwvscnenue. 1o rpaduky ckopocTH (IO JIMHEHHOCTH KOTOPOrO BHJIHO, YTO OH IS

PaBHOYCKOPEHHOTO TMPSMOJHHEHHOTO JBUKCHHS) OIMpPEIeiieM YCKOpPEHHE Tena 1o ¢Gopmysie:
_v—vyy _ 0-6

T a3
nepeceyenns rpaduka ¢ ocwo 0v: vy = 6(M/().

=-2 (M/Cz)- [Ipu sTOM ompenenseM M HAa4aJIbHYIO CKOPOCTH Te€jla IO TOYKE

3anuceIBacM O6H_Iy1-0 (I)YHKI_II/IIO NepEMCIICHUS ITPHU PABHOYCKOPCHHOM ABUKCHUU !

at? o
S(t) = vt + —, ¥ MOJCTABJSICM B HCC HAWJCHHBIC [APAMCTPBL: S =6t—t? Mu MOIYYUITH

KBaZpaTnuHylo (yHkuuio, rpadpukom kKotopoit Oyner mapabomna. [ToctpouMm ee craHmapTHBIM
METOJIOM HaXOXKICHUS KOOPAMHATHl BEpUIMHBL. B Kypce anreOpbl, KOHEYHO, YK€ MPUBBIYHO
paborate ¢ (QyHKOMAMH, T7I€ B KayecTBE IEPEMEHHBIX BBICTYHAIOT X M Y, a oOmuil BHJ
KBaJPaTHUHOH (DYHKIMM BHITJISIUT Tak. y = ax? + bx + c. B 1aHHOM 3Xe cilyuae HAa UX MecTe
COOTBETCTBEHHO OKaxyTcsi t u S.

KOOpI[I/IHaTBI BCPIIHNHBI:

=== = —6-3-32 =
ts = 2a 2-(—1)_3’SB_S(tB)_6 3—3=09,.

Crapmmii  koddduiment (mpu t?) OTPHUIATENBHBIH, MOITOMY BETBM MHapabolbl OymyT
HanpasyieHbl BHU3. KpoMe TOro, cTOMT 3aMETUTh, YTO rpaduk OyAeT MPOXOAUTH Yepe3 Hayauio
KOOpJIMHAT, TaK KaK IepeMellleHUe BCerJa HAUMHAETCSl C HYJIS.

[Nomyuaem rpaduxk: S, M4

o

W be——
(o]

Nadh 4

(£]

3ameuanue. bmaromapst ToMy, YTO NpPEJIOKEHO YEThIpe MNPUHIMIHAIBLHO OTJIMYAOLINXCS
BapHaHTa OTBETA, 33/1a4y MOXHO PEIIUTh Cyry0o GU3NYECKU U 1M0A00paTh MOIXOAAIIMNMA rpauK
06e3 martemarnueckux 3amuceil. Ilo rpaduxky H3MeHEHHS] CKOPOCTH MOXKHO 3aMETUTh, 4YTO
CHauaJla MPOEKIUSI CKOPOCTU Ha IMOJIOKHUTEIbHOE HANPaBJIEHUE OCH OTCYETa IOJIOKUTEIbHA, a
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3TO 3HAYMT, YTO TEJIO JBUTAETCA B IOJIOKUTEIBHOM HAIMPABICHUN U MPOEKLHS MEePEMENICHUS
pacter. A Moj 3TO OMHCAHHME MOIXOAWT TONBKO oauH rpaduk. Kpome Toro, cebs eme MOXKHO
OBLJIO MPOBEPUTH TEM, YTO YCKOPEHHE OTPHUIATEIBHO, a 3TO 3HAYHT, YTO BETBU MapaboJIbl
HaIlpaBJICHbI BHU3.

3. Omeem: T’ AN
Obvsacuenue. B  KkadecTBe CUJIBI  TATH
BBICTYIIAET cuia YIPYTOCTH HPY>KUHBI, . .
. . E
3aKpEIUICHHOW Ha JIMHEHKE. k —e > ®
o L z 7
3anuimemM BTOpol 3akoH HBIOTOHA C y4eTOM TOTO, /4////’ -~

YTO JBUXKEHUE PABHOMEPHOE: X
— —_ e

N+ F,+mg+E =0.

JlocTaTo4HO paccMOTPETh MPOCKITHIO Ha OCh X'

F,—F,=0, F

” ", = kx (no saxony I'yka), F,, = pmg (0ns 2opusonmanvro2o yuacmka).

kx __ 200-0,025

[Tomygaem kx =umg = pu e T 0,25. 3nHaueHue YMIMHEHUS TPYKHHBI

x=0,025 (m) 6epem c pucyHKa.

4. Omeem: I'

Obvsacuenue. byneM UCKaTh LEHTP TSAXKECTH IUIOCKOM (UTYyphl, KaK TOYKY OIOPBI
YpaBHOBEIICHHOTO pbluara, Ha Ijie4aX KOTOPOTO HAXOASATCS MAacChl OTACJIBHBIX YacTEH Haleu
¢burypsl (JieBoro u mpaBoro kajapara). CKOHIICHTPUPYEM MacCChI JIEBOTO M IIPABOTO KBAJAPaTOB B
WX [EHTpaxX THKECTH (TOUYKax MepeceyeHus AuaroHaseil) 1 Ha30BeM UX Ha pUCYHKe Toukamu O
u 0;. Kcraru, neHTp TskecTu OOJNBIIEro JEBOTO KBajapaTa COBMAAeT ¢ Toukoi O, yKa3aHHOH B
YCIIOBUH.

N3-3a Toro, uto miomans OoJblIero Kpagpara OoJblIe IUIOIIAAM MaJeHbKOro B 4 pasa, ero
Macca Toxe 0oJbie B 4 paza. O603HauMM MpEANoIaraeMblid HEHTp TshkecTu (Gurypsl Toukon C.
3anuineM BTOPOE YCIOBUE PAaBHOBECHS JJIsi MacC KBaJpaToB, CKOHLUEHTPUPOBAHHBIX B HX
LEHTpaxX TSKECTH ¢ TOUYKOU oropsl C.

4mg - 0C =mg - CO; = 40C = 00; —0C = 0C =21 =2 = 0,6 (cm).

5. Omeem: B
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ObvscHenue. Y4UUTbIBasi, 4TO MPH MOMAIaHUU MYJIU B JEPEBIHHBIN OpYCOK ynap MOKHO
CUMTaTh HEYNPYTUM, 3alUIIeM 3aKOH COXPAaHEHUsS HMIYyJbCca B TMPOCKUHUA Ha OCh,
COHAIIPABJICHHYIO C HAIIPABJICHHUEM I10JIETA ITYJIH:

_ _ mgvy; __ 0,009-400 M
MyVy = (Mg + M) Voo, = Voo = (mg+mg)  0,009+0,391 9 (?)'

6. Omeem: A

Obvscuenue. I'paduk BEpTUKATBHOM MPSMOM 10 YPAaBHEHHUIO U30XOPHI: ? = const.

7. Omeem: b

Obvsacuenue. 3anumieMm (GopMmylly cpeaHeld KBaJpaTUYHOM KHHETHYECKOW SHEPTHH
MOCTYNATEeNbHOTO JBM)KEHUSI MOJIEKYJI OJHOATOMHOIO HIEAIbHOTO Ta3a (IpH 3TOM He 3a0ynem
MIEPEBECTU TEMIIEPATYPY B KEJIbBUHBI):

3 3 -23 -21
Ec=3kT'=>138:107% 400 = 8,28 102! ()

8. Omeem: A
ObwscHenue. 3anuiemM GOPMYIIbL:

AU = > VRAT (usmenenue enympennetl sHepeuu 2a3a)

A = pAV (paboma 2a3za onsa uzobapHoz2o npoyecca) =

pAV = vRAT (u3 3axona Mendeneesa — Knanetipona 011 u306apHo2o npoyecca)

= AU =34 = 151200 = 1800 (Zxc).

9. Omeem: b
Obwsicnenue. Tlockonbky motepu Teria coctasisioT 60%, o KIIJ] 6eH3uHOBOM ropeinku
pasusiercs 40% (v 0,4). 3ammmem dopmyiry most KIT:

— AI’IO.’I
Aoﬁm r 6
mg rmg 2,3-10°-2
_ _ >n= > m; = =———=0,25 (ko).
A,on = Quen = rm, (ucnapenue 600vt) n qms 6= g 4610604 125 (k2)

Aooyy = Qeoop = qMg (c2opanus bensuna)

10. Omeem: T’
Obvsacuenue. TOT GakT, 4TO B COCyJe TIOCIIE CXKATHs Hayaja BBIMAJAaTh poca, O3HAYAET,
YTO OTHOCHUTENbHAs BIAXKHOCTH aocTuria 3HaueHus 100%. CremoBaTenbHO, OTHOCUTENbHAs

100
BJIQYKHOCTh YBEJIMYUTCS B 4 pa3a MO CPAaBHEHUIO C HAYAJIbHBIM 3HAYEHUEM (E = 4).

11. Omeem: B

Obvschenue. byneMm wuckath paboTy pa30MeHHs] Kariid, KaKk W3MEHEHUE JHEPTrUuu
IIOBEPXHOCTHOI'O HATSKEHUSI MEXKAY 3HAUYCHUSMHM CYMMapHOM JHEPIMM BOCBMHU Kamleiab M
SHEPIruu LEJION Karuu:

A = AE,, = 80S, — 0S; = 80 - 4mR? — 0 - 4nR? = 4o (8R% — R?).
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N3 paBeHCTBa 00BEMOB Pa30UTHIX Karellb U 170 Karulk HaiiIeM COOTHOIIIEHHE UX 00BEMOB:
Vi=V, = R} =8-ImR} = R, =-1.

[ToacTaBUM 3TO COOTHOIIICHHE B BBIPAKEHHE MOJIYYCHHOE paHee:

A=4moR? =4-3,14-40-1073-(2,5-1073)%2 = 3,14 - 107° (/Ix).

12. Omeem: A

Obvsacuenue. 3anumeM (OpMyIbl JUIS  3JIEKTPOEMKOCTH KOHJEHCATOpa, KOTOpbIE
MOMOT'YT BBIPa3UTh TpeOyeMble MPONOPIIUOHATILHOCTH:

-4
C_U

eggSU
gggS '

=q=—

C =

COOTBETCTBEHHO, €CIIM YBEJIUYUTh HANpsyKeHUE B 2 pa3a (MHOXKUTENb B YUCIHUTENE APOOH) U
YBEIIMYUTh PACCTOSIHME MEXAY IUIacTHHAMH B 4 pasa (3HaMeHaTenb apodu), TO 3apsin (Bcs
IpoOb) YMEHBIIIUTCS B JBa pa3a.

13. Omeem: T’

Obvacnenue. 1o rpaduky pasroHa 3JIEKTPOHA OIpEIEsieM ero yckopeHue (oOparast
Av
E.
pacdeToB Bo3bMeM 3Hauenus Av = 1,6 - 10 (m/c), At = 3-1077 (c).

BHHMMAHHC, YTO ABHXCHHC HMMCHHO paBHOYCKOI)eHHOG)Z a = HpI/I 9TOM I HalbHEHUIIINX

3anuiuem BTOpoi 3akoH HeloToHa A1 pa3roHa 3apspKEHHOM 4acTHIIBI B 3JIEKTPUYECKOM T10JI€ U
pacninmeM cuiny Kynona, koTopast sIBiIsseTCs IPUYUHOM 3TOr0 pa3roHa:
Av meAv _ 9-10731.1,6:10°

F,=m,a >eE=m,— =>F = =
k e € At eAt  1,610-193-10—9

=3-103 = 3 (xB/m).

14, Omeem: T’

ObwvscHenue. 3anuiieM (HopMyity Ui HalpsHDKEHHs] Ha KJIeMMax HCTOYHHMKA TOKa st
IIOJIHOU LIETIH .

eR _ 12950

U= R+r  950+50

= 11,4 (B).

15. Omeem: A
Obwvsichenue. Pa3psa Ha cBede 3aKWTaHUS JBUTATENs BHYTPEHHETO CTOPAaHHS, KOTOpas
yKa3aHa Ha PUCYHKE, SBIISIETCS UCKPOBBIM Pa3PSIOM.

16. Omeem: B
Obvschenue. Tlo nuarpaMMe BUIHO, YTO H3MEHEHHE TEMIIEpaTypbl WAET JIHHEHHO,
CJIEIOBATENIHO, MOXHO ITOJIb30BAThCS JIMHEHHBIM 3aKOHOM TEMIIEPAaTypHOTO H3MEHEHHS

COIIPOTUBJIICHU.
i R
— _ Ro __ 200 _ -1
Ry = Ro(1+ aAT) = a =" =20—=0,0001 (K™).
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[Tpu moacranoBke 3HaueHWi yutem, 4to Ry = 200 (OM) — 3T0 00s3aT€IBHO CONMPOTHBIICHHE
npu OC. Bropoe 3HaueHHE CONPOTUBICHUS MOXKHO BBIOMpaTh J000€ O AMarpamMme U
COOTBETCTBYIOIIEE eMy U3MEHEHUE TeMIIepaTypbl oTHocuTenbHO (C.

17. Omeem: b
Obvscuenue. Boctionbzyemes Gopmyoit muist HaxoxaeHus 3J]C caMOMHIyKITUHN:

leg; At 12:2:1073

— . -3
T ——=12-107% (Tw).

Al
|gsi| = LE =L =
18. Omeem: I

Obvacuenue. Cpasy ke OIpenessieM paguyc TPacKTOPUH JBIDKCHUS OJIEKTpOHA B
MAarHUTHOM MOJIE TI0 MpeJioxkKeH ol cxeme: R = 0,25+ 1072 (m).

I[BI/DKGHI/Ie Sapﬂ)KeHHOfI YaCTHULBbI 10 OKPYXXHOCTHU B MAIrHMUTHOM I10JIC BBI3BAHO l[GfICTBI/IGM CHJIbI
Jlopenua, aeicTBue APYrux CWJI B JIAHHOM Cllyyae He paccMmarpuBaercs. Mcxons w3 artoro,
MOXXHO 3aIlucartb BTOpOfI 3akoH HproTona OJI1 TaKOoro JBWIKCHHA, YYMTBIBAd IIPU O3TOM, YTO
YCKOpPEHUE YaCTHUIIbl OyIeT IIECHTPOCTPEMUTENBHBIM, U yKa3aTh hopMyiny cuiibl JlopeHia:

( F, = mea,
a, = —
1
| R .
kFﬂ = evBsina (a = 90°, T. k. TpaeKkTOpUA JBUKEHUSA GYeT OKPYX HOCTbIO, ec/iv B | 1)

eBR _ 1,6:10712-9-1073.0,25:10 2

>v=
me 9.10-31

=8-10° (9).

19. Omeem: B
ObvscHenue. 3anumieM (HopMyly MepHoJa MaTeMaTHYEeCKOTOo MasTHHKAa U (GopMyny
CBSI3HM YaCTOTHI C IEPUOOM:

T=27T\/g - - 5 (M)
=> v = = = 0,25 (T'y).
l 40
V=% 271.'5 ZT[,Tn-lO

20. Omeem: B

Obvscuenue. Bocionb3yemcsi GOpMysioi CBSI3W MaKCUMaIbHOM CKOPOCTH MEXaHUUECKHUX
KoJie0aHUM ¢ UX aMIUIUTYJ0M (KOTOPYIO JIETKO MOXKHO MOJIY4UTh U depeHIIpOBaHUEM 3aKOHA
Koje0aHUN KOOpJMHATHI, €CIM Bbl C HEW OTHEIbHO HE 3HAKOMbI) U (OpPMYNOH CBS3U
UKINYECKON 4acTOThI KOJIEOaHHH ¢ epHOOM:

Um = Xp@
2mx 2-3,14-0,3
A - = n = d ~— =1 M i
W= Vm T 1,2 57 (M/c)

21. Omeem: T’

Obvschenue. I[J'I}I MMpaBHJIILHOTO OTBETA Ha IMOCTaBJICHHBIN BOIIPOC HCO6XOI[I/IMO 3HATh
(I)I/I3I/ILICCKI/IC CBOMCTBa U BapHUaHTBhl U3BCCTHOI'O TCXHUYCCKOI'O MPUMCHCHUS DJICKTPOMATIHUTHBIX
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BOJIH U3 PA3JINYHBIX AUANA30HOB M3iydeHus. [lox mpuBeneHHOE B yCIIOBUU ONMCAHUE MOAXOIUT
yABTPaduOIECTOBOE U3TYUCHHUE.

22. Omeem: I'
Obvsichenue. JIJis yCHEIIHOTO pEUICHHS 3a7adyd HEOOXOIUMO H300pa3HTh CXEMY
MPEIOMIICHUS JIy4a C YKa3aHUEM BCEX MUCIOJB3YEMbBIX B PEIICHUH YTJIOB.

I'ne:

a — yeon nadenust u ompadicenusi 1yua (onu pagul)

Y — y20]1 Medtcoy N0OGEPXHOCMb U NAOAIOWUM JIyYem 8 rpanuua paszena

B — yeon npenomaenus nyua
& — uckomwiil yeon

3anuiem reoOMCTPUICCKUC COOTHOLICHUA MCKAY YIJIaMu:

HpI/IMeHI/IM 3aKOH IIPCIIOMIICHUS:

. m
sina sin (5—v) cos . C0S
=n o> 2" _ =¥ = n = B = arcsinifF--
n

sinf - sinf sinf
[ToacTaBuM 3TO B BBIPAXKCHHUE [UII HCKOMOT'O YIJIa, MIOJIy4CeHHOE paHee:
T . +£0S
§=-+y-— arcsinif—r
n

23. Omeem: B

Obvscnenue. CHayana ONpENENMM, 4YTO Ha PHUCYHKE YKa3aHbl MaKCHUMYMBbI
uHTepdepeHIn Broporo nopsiaka (k = 2), T.K. mocepennHe camasi IUPOKasi CBETIAsk MOJIOCKa
COOTBETCTBYET HYJIEBOMY MAaKCHMyMY, a BCE OCTaJbHbIE CHUMMETPUYHBIE CBETJIbIE MOJIOCKU
HYMEPYIOTCS OT CepPETUHBI.

3amuiem YCJIOBUC MaKCUMYyMa HHTep(bepeHHHHZ

.10—6
Ax=ki = Ax=21 = =" =20 =540-10"" = 540 (um).

24. Omeem: b
ObvscHenue. 3anuiieM GOpMYITy MOJCUETa PEISATUBUCTKON MaCChl IBUTAIOIIETOCS Tema:

_ my _ 2
a o J 0,362
\/1_72 125

25. Omeem: B

= 2,5 (kr).
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Obvscuenue. JInsa pemenus yno0HO H300pa3uTh cxemMy NaJeHus (POTOHA HA 3epKATBHYIO
IIOBEPXHOCTh, YYMTBHIBAs IPABUJIO 3€pPKAJIbHOTO OTpakeHHUs (Yroja MaaeHUs paBeH Yy
OTpaKEHHUS):

3anuiieM 3aKoH COXpaHCHUA UMITYyJIbCa IJId
B3auMoJieiicTBug ~ (poTOHA C  3epKaTbHOU
NOBEPXHOCTBIO  (IIpM  3TOM  Yy4TE€M, 4YTO
MOTJIOIIEHHE OTCYTCTBYET):

m = @ + Dy 3epkanbHasi IOBEPXHOCTh

Cnemnaem npoekuuio Ha ock Oy

Pn
Pp1€0SA = —pypcosa +p, = p, = 2pyi1c0sa
T.K. MOJIYJTH UMITYJICOB NPH 3€pPKAJIbHOM T
OTpa’keHHUHU paBHbL. [IpumennmM dpopmyy s Yv

uMIyibca poToHa:
_h
Pg1 =73
CrnenoBarenbHO, UMIYJIbC, IEPEIaHHBIN TOBEPXHOCTH:

_ 2hcosa __ 26,6100,
Pn A 330-107°

°=2-10"% (kr-m/c).

26. Omeem: A
Obvscuenue. JIns mpaBUILHOTO OTBETAa Ha IMOCTABJICHHBIM BOIPOC HEOOXOIUMO 3HATH
MpaBHIia paguoakTUBHOTO pacnana. [lon mpeaiokeHHoe ONMcaHue MOAXOAUT O-pacia.

y
21. A B BT ] A

EENNCO I O R ]

I[J'IH BBIPpAXKCHUSA (I)OpMy'J'I noacucTa Tpe6yeMLIX CHIJI HeO6XOI[I/IMO Ha PUCYHKEC HAHCCTHU
JOITIOJIHUTCIIBHO OCh Ox BJIOJIb HAIIPABJICHUA ABUXXCHUS U YKA3aTh BCIIOMOTaTEIbHBIN yroui.

Bropoii 3akon HeroToHa B npoekiuu Ha ocb Oy
N —mgcosa =0 = N =mgcosa

Cuna TpeHus 1o ONpeeNIEHUIO:

E, = uN = pmgcosa

Bropoii 3akon HeroToHa B npoekiuu Ha ocb OX:

ma = mgsina — F,

p = mgsina — umgcosa = a = g(sina — pcosa)
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[Tpoekuust cuibl TpeHus Ha ock Oy paBHA HYJIO, TaK KaK OHU MEepPHEHANKYISPHBI.

28.
ABBTJ

A ODN

I[J'ISI IMpaBUJIBHOI'O noz[6opa COOTBETCTBHIA HeO6XOI[I/IMO IIOHUMAaHHUEC TOIo, KaKu¢c BCIMYHUHBI HE
MCHAIOTCSA B KaXXIOM M3 H30IIPOLECCOB, U 3HAHUC 0013aTeILHOr0 YCJIIOBUSA HAa TO, YTO IIPOLICCC
SABJICTCA U30IIPOLECCOM — ITOCTOAHCTBO MACChI ra3a.

29.
A B BT I

1

2

3

4

1 RiR, 11

1) — 1+ 3 Rogw = R12 +R3=R1+R2+R3=m+1=1’5 (Om)

o— —{ 1o

— 1

R12R3 _ (R1+R2)R3 _ (1+1)1 _

2
2 = = = ==z
) ROﬁLLl R12+R3 R1+Ry+R3 1+1+1 3 (OM)
o—

2

1 2
1
| S|

1 3

_ (R12+R3)Ry _ 0,5+1)1 _
3) | g | :|3 Rogw = Riz+R3+Ry  05+1+1 0,6 (Om)
Oo— 2 _ R1Ry _ 1-1 _
| o | T.K. R12 = = — 0,5 (OM)
1 4 3

Ri+R; 141

RyR, R3Ry 11 . 11

2 4

30.
ABBT]J

A OODN -

3aI[aHI/I$I pemarnTCsa € HUCIOJIb30BAHUEM (I)YHKLII/Iﬁ TapMOHHUYCCKUX KoJIeOaHMI KOOpAWHATHI U
CKOpPOCTH:
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x(t) = x, sinwt ummn x(t) = x,, coswt,

v(t) = x,, sinwt wan v(t) = x,,coswt.

[Ipu »TOM crnemyer NOMHHUTb, 4YTO aMIUIATyJa KOJeOaHW OIpenensercs, Kak MOAYJb
MaKCHUMAaJIbHOTO 3HaueHHs (PYHKIMM MO OCH OpJAMHAT, a IHUKJINYECKas 4acTOTa HAXOIHUTCS IO

2n
bopmyne w = - Ilepuon ymoOHO ompenensTbh, Kak BpeMs MEXIy ITHKaMH YyKa3aHHBIX

cunycoua. [Ipu mogbope COOTBETCTBUI CIEAYET YUUTHIBATh 3HAK TAPMOHHMUYECKON (DYHKIIUU U
nepeBo] BenuyuH B S| (Hanpumep, B 4€TBEPTOM rpaduke).

31. 3anwuiem NEpEeMCIICHHA 110 PCKE JIAA BCCX YKA3aHHLIX B YCIIOBUU YHYACTKOB JABUIKCHUA:

S =W, +v,)ty, — nepemewenue kamepa no MeueHuo
S =W, —v,)tq — nepemewenue kamepa nNpoOMuE MeyeHusl
S =v,t, — nepemeweHnue nioma no meyeHuio

Bennuuny t,, (Bpemsi IBUXKEHHS KaTepa Mo TeueHHuto) OyneM uckath. [IpeoOpasyem cuctemy u

peuimMm €c€:
S
( ==
| U t, _ S S
s _ S Ve =0 + t 1 1 2 te1ty 11
— =V = S s S S:}—:—+—:>tK2:—: :—(q):
tr1 tn 2 =2 242 ti2 ty1 t, te1+2t, 1+2-1 3
Li =7 + i tk2 tx1 ty ty
tx2 K ty
= 20 (mun).
Oteer: 20.

32. JioOyro 3amavy, B KOTOpOH yrmoMuHaeTcsl Takoe moHstue, kak KIIJ[, ymoO0HO HaunHATH
pemaTth uMeHHO ¢ popmyisl it KIT/] mexanu3ma, 0 KOTOPOM HIIET PEYb:

7 =211 100%

A06Lu
3aTeM Ba)XHO yMETh OTIMYHTH TOJIE3HYIO paboTy OT oOIieH, coBepmiaeMoil B MexaHu3Mme. B
Ka4eCTBE T1OJIE3HOU pa6OTLI BCCT A BBICTYIIACT Ta, KOTOPYHO MCXaHHU3M 065138.H BBITIOJIHATE CYIs
Mo CBOEMY INPEAHA3ZHAYCHHIO. Hacoc 1o YCJIOBUIO NPCAHA3HAYCH IJId MOJHMMAaHHA BOABI Ha
OMpCACIICHHYIO BBICOTY, CJIICAOBATCIbHO, €ro IMOJIC3HAaA pa60Ta — 9TO pa60Ta o nmpeoaoJICHUIO
CHUJIBI TSXKECTH, MOTYJIh KOTOPOM:

Apon = mgh = pVgh

O6myr0o pabory, OOBIYHO, yIOOHO HCKATh HWCXOMS W3 OCTABIIMXCS HEUCITONH30BAHHBIX B
YCJIOBUH JaHHBIX. B Halem ciydae Takoll SIBHOM MOJCKA3KOW SIBJISETCS MOIIHOCTH JIBUTATENs
Hacoca:

A06LL1 = Pt

[ToacraBuM MoSTyYyeHHbIE BBIPa)KEHHsI B UCXOAHYIO (Gopmyny U BbuuciuM uckombiii KITJ (ne
3a0bIBaeM MEPEBOJIUTH BPEMsI B CEKYH/IbI):



TOB «PETIETUTOPCBKA I'PYIIA 3II'3AT'»
http://rg-zigzag.com.ua

_ pVgh 100% — 1000-2,1-9,8'5 350
=" % = 4,9103-60 .

OtBer: 35.

33. Ilo yka3aHHO#M cXxeMe BHIHO, YTO MPOIECC C Ta30M HE SBISETCS
U30IIPOIIECCOM, MOITOMY JUIS HAXOXKICHHS KOJIMYECTBA TEITLIIOTHI
HEOOXOMMO BOCIIOJIB30BATHCS IEPBBIM 3aKOHOM TEPMOJMHAMUKHU
0e3 ynpoIieHu:

Q=A+AU

Paboty OyneM HaxoIuTh, MOJB3YACh TeM (aKTOM, YTO B CHUCTEME KOOpAMHAT P-V ee MOXKHO
MCKaTh, KaK Iiomaab nof rpadukom. [Ipu 3Tom cieayeT NOMHUTH, 4TO CHayalla Mbl HAXOJIUM €€
B YCIIOBHBIX KBaJpaTHBIX eauHHIAX PoVy (pp = 2 - 103 (Ila) — exMHMYHBIA OTPE30K IO OCH
naBnenus, Vy = 1073 (M3) — eIUHUYHBIA OTpPE30K MO OCH o0bema), a 3aTeM YKe
nepecynThIBaeM, MOJICTaBIAs uX 3HaueHus. [1o pucyHky BUAHO (3alITpUXOBaHHAs 00JACTh), YTO
9TO IJIOLIA/Ib TPANELUH, U PACCUUTAEM €€ 110 COOTBETCTBYIOMIEH hopMyIie U3 Kypca FreOMETPUH:

A =" 3y = 6pgV,

V3MeHeHWe BHYTPEHHEH OJHEpruM OJIHOATOMHOIO Ta3a C HCIIOJIB30BAHHEM Iepexoia K
BEJIMYMHAM JaBJIICHUASA 1 00bEMA:

AU = ZvRAT =>A(pV) =3 (poV; — p1Vi) =5 (3po - 4Vo — poVo) = 16,5pVy,  suauenns
P2, Vo, p1, Vq 6epem u3 rpaduka.

HOI[CT aABUM HOJ'Iy‘IeHHI)Ie 3HAYCHUA B HGpBI:IfI 3aKOH TepMOI[I/IHaMI/IKI/I, yK&?;&HHBIfI BBIIIIC:

Q = 6pyVy + 16,5pVy = 22,5pVy = 22,52 103 - 1073 = 45 (/Ix).

OTtBert: 45.

34. Tlporecc pa3roHa 3apsDKEHHON YaCTUIBI B DJIEKTPUYECKOM IT0JIE YIOOHO OIMCHIBATH,
WCTIONIB3Ysl 3aKOH COXPAaHEHMs] DSHEPrud B BHUAE TNpeoOpa3oBaHusi pPabOTHl BHENIHETO
AIIEKTPUYECKOTO MO (TOPOXKIAAETCA TOYEHHBIM 3a(UKCUPOBAHHBIM 3aps/ioM (]) B U3MEHEHHE
KMHETUYECKOW YHEPTUU Pa3TOHIEMOro 3apsia OT HaualbHOW TOUYKH HAa OECKOHEYHOCTH (B HallleM
CJIy4ae 3JIEKTPOHA):

mev? —0

Ay = AE, = 3((P1 - (pZ) = 5

Hauanphas CKOPOCTHb pa3roHA€MoOro DOJICKTpOHa paBHaA HYIO, @p = 0 - NOTCHI Al
SJICKTPHUYCCKOTO ITOJIA Ha OCCKOHEUYHOCTH (HO YCJIOBUIO paBCH Hy.]'IIO)

IToTenuuan Mo TOUEYHOIO 3apsaga Ha paCCTOAHHUN R:

p1=k

=l S}

[ToacTaBuM 3TO BBIpaKEHUE B TIOJIYICHHOE paHEe:
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2 .9:109-(=02:-10-9)-(—1 6-10—19
ekl =T o ,que _ \/2 9-107-(=0,2-10 33(1 1610777) _ 2.10° (ﬂ) = 200 (kM/c).
R 2 Rm, 16-9-10 c

Otser: 200.

35. 3amumem (opMyssl iepuoa KojaeOaHHil B UA€TbHOM KojeOaTeIbHOM KOHTYpe (OH paBeH
nepuony HpHHI/IMaeMOﬁ BOJIHBI) " CBA3U NJIMHBI BOJIHBI U3JIYUCHUSA C HepI/IOIIOM:

{T; Zm/;c = A= 2ncVLC = 2m-3-1080,2-1076-0,02- 10~ = 1,2 (m).
=C-

[Tockonbky OTBET TpeOyeTcs yKazarh JASIEHHBIM Ha TT, TO:
OtBet: 1,2.

36. I[JI?I HaXOXIACHUA HMCKOMOI'O yIjla BBIIIOJIHUM PHUCYHOK C 0003HAaYCHUEM BCEX OCHOBHBIX
YIJIOB U BCIIOMOI'aTCJIbHBIX BEPIINH.

Paccmotpum AFAOQ:

£FAO = 90° — 2LFOA = 90° — 55° = 35°
ABCD — tpanerus:

£BAF =90° — 2FAO = 90° — 35° = 55°

DC=AB (u300pakeHue TOro e pa3Mepa, 4To ¥ IpeaIMeT) =

= ABCD - paBHOOepeHHas Tpanenus =
= £BAF = £CDF = 55°

Paccmorpum ADKA:
@ =180° — LKDA — £KAD = 180° — £BAF — «CDF = 180° — 55° — 55 = 70°.

DTO U €CTh UCKOMBIN OCTPBIN yroJl MEXy JTUHUSAMU, HAa KOTOPBIX PACIIONIOKEHbI IPEIMET U
HU300pakeHHE.

Otser: 70.
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