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BAPUAHT Ne 9.

3AO0AYA 1.(66annos)

O60pyu pammyca R karutrcs 0e3 MpOCKAIB3BIBAHUS I10
TOPH30HTAILHOW TOBEPXHOCTU.  OmnpenenuTe MOIYyidb BEKTOpa
nepeMenieHus TOYKH A o0pyda 3a Bpems, 3a KOTOPOE IICHTP
oOpyd4a TMpOWAET MyTh, paBHBIA YETBEPTOH YacTH  JITMHBI €rO
OKPYKHOCTH.

3AO0AYA 2. (86amwos)

JIBa Opycka ABHKYTCSL O cKOpocThlo & = 0,5 M/c 10 TOpU30HTANBHOM TJIaAKOH MOBEPXHOCTH U
HATAJIKMBAIOTCA HA  yNOp, COCAMHEHHBIM C BEPTHKAIBHOH CTEHKOM
npyxunoir xkéctkoct K = 100 H/m. Onpenenute MUHHMaIbHOE k L ITll
3HaueHne KoddduiuenTa TpeHus MeEXAy OpycKaMmH, MPHU KOTOPOM —
BEPXHUI OpyCOK He OyJeT MPOCKAIb3bIBATh OTHOCUTEIBHO HIKHETO B
nporecce Cxartusi TNpyxuHbl. Macca BepxHero Opycka My = 1kr ,
HIDKHETo Opycka Mz=3 kr Maccamu yropa v py>KUHBI IPEeHEOpedb.
YcKkopeHue cBOGOIHOTO MaJeHus IPUHATh paBHbIM 10 M/C?

ma
o

3AO0AYA 3. (86amios)

C ra3000pa3HBIM TeIUEM NPOBOJIUTCA IUKIWYECKUM IIporecc, |P
COCTOAIIUN U3 MporeccoB 1-2 u 2-3 ¢ JIMHEWMHOW 3aBUCUMOCTBIO JaBJICHUS
oT o0béMa wu m30xopel 3-1. Haiigure oTHOmEeHWe oO0bEMa B cocTosHUU 1 2

K 00bEéMy B cocTosHWMHU 2, ecau B mukie 1-2-3-1 ra3z coepmmn paboty A ! 1

=400 /I>x, a B u30Xxopuueckom mpoiiecce 3-1 0T raza oTBeIu KOJIUYECTBO : !

tewiorel Q = 1800 JIk. ' >
Q il 0 V. Vi V

3AO0AYA 4. (806awuos)
R B cxeme, moka3aHHOW Ha pUCYHKE, Mepel 3amMblkaHueMm Kioya K
—_ Oatapes, cocrosiias U3 JBYX OJIMHAKOBBIX KOHAEHCATOpoB eMkoctu C

E K C Ka)KI[BIﬁ, HEC 6LIJ13. 3ap5I>KeHa. KHIOLI 3aMBIKAKOT Ha HeKOTOpOe BpeM}I, B
—I TCUCHUC KOTOpOFO KOH)]eHcaTOpr Sapﬂjll/IJII/ICL o HaprI)KeHI/Iﬂ U
OHpe,Z[eJII/ITe, KaKO€ KOJINMYCCTBO TCIIJIIOTHI Q 2 BBIACIUTCA 3a 9TO BperI
R C
—

Ha pe3uctope compoTtuieHuss R1  3JIC ucrounmka Toka paBHa E, ero
BHYTPEHHUM COIIPOTUBIICHUEM MpeHeOpeyb.

ed

3A0AYA 5. (86amwos)

VlcTouHMK cBeTa pacioioKeH Ha IBOIHOM (POKYCHOM pPacCTOSHUU U\
OT coOuparolield JIMH3bl Ha €€ IJIaBHOM ONTHYEeCKOW ocu. 3a JIMH30M
NEPIEHIUKYIJIPHO ONITUYECKOM OCH PACIOJIOKEHO  IUIOCKOE 3E€pKallo. S
Ha xakom paccrossHuu L oT nMH3BI HEOOXOJUMO MOCTaBUThH 3€pKajo,
4TOOBI JIy4H , OTPaXXKEHHBbIE OT 3epKajia, Mpoiiis BTOPUYHO Yepe3 JIHH3Y, 2F F L
CTalM  MAapajuleIbHBIMU €€ TJaBHOM onTuyeckod ocu? @DoKycHoe ¥
paccrosHue JuH3Bl paBHO F =0,1 M.

3AO0AYA 6. (12 6am0B)

l'opu3oHTanpHBII  KOHTYp 00pa3oBaH JBYMSI 3aMKHYTBIMH Ha KaTYIIKy HWHIYKTUBHOCTHU
napajyieIbHBIMH TIPOBOJIaMH, KaK TOKa3aHO Ha pucyHke. [lo mpoBogam 0e3 TpeHHS MOXXET CKOJb3UTh
nepeMmbluka. KOHTyp MOMEIIEH B BEPTUKAJIbHOE OJHOPOIHOE
MarHuTHoOe moJsie. B HayaabHBIE MOMEHT BPEMEHH HEMOJBHXHOMN

S

HepeMbIYKe COOOIIAIOT CKOPOCTh L . Onpenenure Bpems T, 3a v, |
— I

KOTOpPO€ CKOPOCTb IIEPEMBIYKM YMEHBIIWTCS B JBa pasa, €CiIu S I
U3BECTHO PACCTOSHUE S, KOTOPOE MPOMIET MepeMbIuKa 10 MepBOH :
octaHOBKH. CONpOTUBIEHHEM BCEX HIIEMEHTOB KOHTYypa e

npeHeopeyb.
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PEWWUEHUE BAPUAHTA Ne 9.
S3AO0AYA 1. (6 6annog) '

2
OTBerT: Ar = RJ%—ﬂ‘FZ

. . 2R 7-R
LlenTp 0Opyya npoitaér nyte S = e = > Touka A
3aMET HOBOE IOJIOKEHHE, YKAa3aHHOE Ha PHUCYHKE.

Torma nepemenieHue Ar TOYKHA A:

2 2 2 2 2
Ar = LR_R +R2=JM+R2=R‘/M+1=RJ7T__E+2_
2 4 4 4

SAOAYA 2. (8 6annog)

Omer: |42 = [<|=0 25 | m
TBCT. . ’

2 g m LSS LS AL LSS S LSS S LSS LSS AL S AL S A

[Ipu cKaTUH NPYKUHBI MaKCHMaJbHOE YCKopeHue OpyckoB d = U - @ (1), rue

, k 1 [k
W= | =74 - MUKINYECKasd 4acToTa KoiIeOaTeIbHOM CUCTEMBI.
3am+m 2¥m

MakcuManbHas BENMUMHA CHJIBI TPEHHMs TOKOS, AeiicTByromieit Ha BepxHuMii Opycok, Frp = umg
W, CIIEJIOBATENBHO, yCKOPEHHE BepxHero opycka &, = HU-§J  (2). U3 (1) u (2) cuenyer, uto

BEpXHHMII Opycok He GyleT MPOCKaNb3bIBATh IIPH yCIOBHM, uTo A <8;, Toecth V- @< -0,

v-w_ v |k

u>—>—|—
OTKy)Ia Haxoanum g Zg m . HO)ICTaBI/IB YHUCJIIOBBIC 3HAYCHUS, ITOJTYIUM
0,5 100
u=-> |12 =025=025
2:10 1

3AO0AYA 3. (806amwios)

V.
Orser: |—=3| .

V, A 3
Pabora paBHa Turomaan IHWKIa B KoopauHatax P —V/ P

1

1) A= > (P, = P)(V, —V,) - momans tpeyronsauka 2 . .

3 3 3 ! .
2) Quy = 9 PV, 2 AV, = E(P3 “R)V, 0 Vo ViV
3) Q. _32 (B-P)V _3

A 21 (Ps - Pl)(\/l _Vz) V1 _Vz
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Vi
4 Vl _Q371—1800 —E. 5 2 :§ i:B
)Vl_vz 3A  3:400 2° )ﬁ—l 2, OIKyna V, .

Vs
3AO0AYA 4. (86awos)

R,
Otser: |Q, =CU(2E-U) _ R,
R, +R,
C

~

1) Ha oGoux pe3uctopax BBIAEIAETCS KOJIUYECTBO E l—
TEILIOTHI —|I—/ }Ji

QZA—AW, rie

R» C
2) A= AqE = (CBATUZ _CBATul)E . el
Tx. U1=0, U;=U; Cgar=2C, o A=2CUE
2CU 2

3) AW =W, -W, = = CU * -npuparuenne sHeprin 6atapen KOHICHCATOPOB

4) Q=2CUE-CU?

5) Tak kak Q =Q, +Q, u, MOCKONBKY PE3UCTOPBI COEAUHEHEI TTAPAILIEIBHO, TO
2
6) YuutsiBas, uto 10 3akony Jhxoyns—Jlenna Q = FN , TO
2

U u’ Q R
Q].:_Ati Q2:_At1 _l:

_2 .
R, R, QL R

R, R
U3 4),5) u 6 =Q—2—=CU(E-U)——2—|
7) 3 4),5) u 6) HaxoAUM Q, QR1+R2 ( )R1+R2

3ANAYA 5. (86auos)
OtBer: L=3F2=0,15Mm.

B  orcyrctBue  IUIOCKOro - 3epkaia
n300pakeHNe S1 UCTOYHHWKA pacroyiaraercs Ha
TBOMHOM (DOKYCHOM PACCTOSIHUM OT JHH3BL. J[Jist S F
TOr0 4YTOOBI IIy4d, OTpPaKEHHBIE OT 3epKaa, 0
NpOMAs  BTOPUYHO  4Yepe3  JIMH3Y, CTalu 2F F " 2F

napajuieTbHBIMU, HEO0XOIUMO, 4YTOOBI OHU L

nepecekanuch B 3aAHeM (okyce JHMH3BIL. ITO \

MPOU30MIET B TOM cillydae, Korja paccrosiHue L

MEXy JTUH30M U 3epKayioM OyneT paBHo 3F/2

TO €CTb L=%=%=15CM=0,15M
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SAO0AYA 6. (12 6amos)

_s
3v, |

OrtBer: T

[lpumem cnemyromue 0003HAYCHUS:
Macca nepeMbIuykd — M, WHAYKTHBHOCTD KaTyIIKH - L,
MarHUTHOE T0JIe KOHTypa - B, paccTrosHHe MexXIy
npoBojamu - h.

Tak kak comporuBienue koHTypa R= 0, T0 cymmapnas 3/IC B KOHType J0/DKHA OBITH
paBHa HYJIO. 3HAYHUT, CyMMapHBIH MarHUTHBIA MOTOK 4Yepe3 KOHTYp HE JIOJDKEH U3MEHSTHCS.

Ecnu mepeMbruka CABUHYNIACh HA BEIUYUHY X, U B HEH mOsBUiICA TOK |, TO u3MeHeHHe
Bh
CYMMapHOIo MarHuTHOro moroka A® = Bhx+ L1 =0 . Orcroma | =— L X
B%h?

[lo 3aKkoHy AMIIepa CiiIa, IeHCTBYIOMAS HA IEPEMBIUKY C TOKOM  Fy = IBh = - L X

2 2

; B h
YckopeHue nepeMbpluk a, = — = — X.
m mL

W3 nocnenHero ypaBHEHHUs CIEAYET, UTO EPEMbIUKA COBEPIIAET KOJIeOAaTENbHOE JIBUKEHUE C

B h
KpPYrOBOM 4aCTOTOM @ =-———.
\/mL

Jl71s1 koebaTenbHOTO IBIXKEHUSI MAKCUMaJIbHAS CKOPOCTh  Upay = Aw.

B Hamewm ciiyuae Uy, = U, - MakCUMallbHasi CKOPOCTh MEPEMBIYKHU.

A =S - ammiuTtyna koneOaHUM, paBHas PACCTOSHUIO, KOTOPOE MPOXOAUT TEPEeMbIYKa J10
MEPBOI OCTAHOBKH.

SBh
[osTomy U, =S0=——,
JLm
UO
CKOpOCTBh IEpPEMBIYKH OIUCBIBACTCA ypaBHEHHMEM U = U, -COS(a)t), W= ? _

v
Bpewmsi, 32 KOTOpoe CKOPOCTh MIEPEMBIYKH YMEHBIIUTCS BIBOe, { =7, ckopocts U = ?O . Torna

Y — p cosw coswr = 2 wr == i

5 T, T =, CIEHOBATENBHO T = oTkyma |T=7—|

2 (0] 2 ’ 3 ’ y 360
UO

VYuuteiBas, uro = @ =, HaiiéM BpeMs, B TEUEHUE KOTOPOTO CKOPOCTh IMEPEMBIUKH
S
‘T = —

MCEHBIIUTCA BIABOC:

Y A 3v

o



