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2013. 9 Knacc. peweHUA.

B U-obpasHoit TpybKe, 3anoSIHEHHON XWUAKOCTbIO MJIOTHOCTM O, 06a KOHUA 3aKpbiTbl MOPLIHAMW MAOWAAM
ceveHna S u S,, c maccamm M; n M, . HackonbKo 3smMeHUTCA ypoBeHb BOAbI C 060X KOHLLOB, €C/IN Ha NepBbIii

nopLeHb NOJIOXKNUTb FPy3 Maccbl M ?
PeweHue

MycTb Ha NEePBOM KOHLE YPOBEHb yMeHbLUM/CA Ha SN, a Ha BTOpom yBenununncs Ha oh, .
1. Yenosue Heckumaemoectn oh S, =oh,S, .

2. YcnoBue coxpaHeHMA paBHOBecUA (paBeHCTBa rMAPOCTaTUYECKMX AaBAEHMI Ha AHE COCY/A0B)

m
pg Sh, = —pg 5h, +22
Sl
Nogcrasnas, nonyyaem oh, = msz—/sl, oh, ZEL
p S +5S, p S +S,

Ha oaHopogHblii cTepXeHb, 06a KOHLA KOTOPOro 3a3emsieHbl, NaAaeT Ny4YOK 3/1EKTPOHOB, NPUYEM B eguHULY

BPEMEHW HA eAMHMULY AJIMHbI CTEPXKHSA MonagaeT MNOCTOAHHOE 4YMCAO 3/MEeKTpoHOB. HalguTe pasHocTb

NOTEHLMANOB MEXAYy CepefMHON CTEPXKHA MU ero KOHLOM, eC/in CONPOTUBAEHNE CTEPXKHA PaBHO R, @ NO/HbIM

TOK 3a3eM/1eHunsA paseH /.

PeweHue

1. B eauHULY BpEMEHU Ha eaAMHULY AJWHbBI CTEPXKHA NafaeT OANHAKOBOE YMCI0 INEKTPOHOB. s Toro, 4Tobbl
KapTMHa Oblia CTaLMOHAPHOMN, U 3apAg, He HaKaMNAMBAACA, Ha KaXKAOM YYaCTKe CTEPXKHS 33a4aHHON OAUHbI
BE/IMYMHA CU/bl TOKA MEHAETCA OAMHAKOBO. ITO 3HAUYUT, YTO TOK MEHAETCA IMHENHO MO AJIMHE CTEPXKHS.

2. B cepeauHe CTEP’KHA M3 CUMMETPUM TOK paBeH Hyto, a Ha KoHue | /2, nostomy cpeaHuit Tok paseH
l,=(1/2)/2=1/4.

3. ConpoTuBieHMe NONOBUHBI CTEPXKHA paBHO R, = R/ 2, nostomy pasHocTb noTeHuUManos
Agp=1R,=IR/8.

[Ba pe3suctopa coeguHeHbl nocnefoBaTeslbHO U NOAKAOYEHbI K MCTOYHMKY NOCTOAHHOrO HanpaxeHua 12 B.

Ecnn BONbBTMETP MOAKAOYUTL MapannenbHO MepBOMY pPe3nUCTopy, OH MOKaxkeT 6 B, ecnm napannenbHo

BTOpoMy — 4 B. KakoBbl Hanps»KeHMA Ha pe3ncTopax B OTCYTCTBME BO/IbTMETPA?
PeweHue

MycTb HanpsxeHue uctouHnka U, =12 B, nepsoe nokasanne Bonbtmetpa U, =6 B, sTopoe U, =4 B,
conpoTusnexus pesuctopos R, u R,, BHyTpeHHee conpoTtusnexue BonbTmeTpa I .

1. Mpu NepBom MOAK/IIOYEHUN COMPOTUBAEHWUE MapaesbHO noacoeauHeHHbix R v r pasvo R/ (R +T),

NO3TOMY PaBEHCTBO CUJ1bl TOKA Ha ABYX NOC/1€A0BATE/IbHbIX Y4aCTKax 3annCbiBaeTCA B BUAE
Uo _U1 _ U1

R, Rr/(R+r)
Uy U R R+r

U, R r
U, U, R R+r
2. AHanornyHo npu BTOPOM NOAKNTHOHEHUN =—
U, R, r

, OTKyda nojsiydaem

R U
3. Pewas cuCTeMy, MNOAYYUM —-=—L | a 3HauuT nNpPU NOCAEA0BATEbLHOM COEAMHEHUM PasHULA

R, U,

noTeHunanos, NponopunoHaibHaAa CONPOTUB/IEHUIO YH4AaCTKa, PaBHa

Ha nepsom yuactke U, :UORliR =EUO =4,88
TR,

Ha sTopom yyactke U, =U, R, :§U0 =7,2B

R+R, 5



4,

B Boay npu temnepatype 0°C 6pocuan Moyl antOMUHMEBYHD KOHCTPYKLMIO CO CpPeAHEeN MIO0THOCTbHO
1050 Kr/m>. [0 KaKoi TemnepaTtypbl HY*KHO Obl/I0 €€ npeaBapuTeibHO OX/1aANTb, YTOObI OHA BCM/bINA 33 CYET
Hamép3wero nbga? Tennoémkoctb anomuHua 900 [x/(kr-°C) , yAenbHaa TensioTa NaBAeHUA Anbaa
336 KIK/Kr, ero naoTHocTb 900 Kr/m>.

PeweHune

MycTb cpeAHAA NNOTHOCTb KOHCTPYKLMM 3TO O, , BOAbl O,, bda p;, V 3TO 06beM CNAOLIHOTO aNtOMUHKA, @

V' nosHbI 06bEM KOHCTPYKLMM; macca M, Hamep3o bda maccbl AM n obbema AV .

Am A
1. Ycnosue Tennosoro pasHosecua MCAT = AMA, otkyaa nonyyaem AT = ?E
2. Ycnosue BCnAbITUA O, _m+am . Yuuteigaa uto AV =Am/ p,, noayuum p,(V, +A—m) =m+Am.
V, +AV P
1— _ _
PeleHne A—m=M NopcTasnsem: AT :M&£= Pa=Po P &
m  plp-l Po=Pr Pu ©  Pa PP C

1000109336000 _ 1 536, _ 60 (oc)
1050)0,1 900 21

Ha6mop,aTenb N3MepPAET CKOPOCTb 0b6beKTa Mo 3aBUCMMOCTH yrna ot BpeMeHU Npnxoda CBETOBOINo CUrHana C

3. Buucnax: AT =

COOTBETCTBYIOLLErO Hanpas/ieHUA. MCTOYHMK, Ha 6O/IbLIOM paccToAHUKM OT HabnoaaTens, KoTopoe WU3BECTHO,
ABUKETCA CO CKOPOCTbo V < C nog yrnom € K nydvy 3peHus. CKOpocTb cBeTa C KOHeuyHa. KakoBa KayLiaacs
(u3mepseman HabntogaTenem) CKOPOCTb UCTOYHMKA MEPNEHAMKYNAPHO Nydy 3PEHUA U MOXKET M OHa bbiTb
6onble C?
PeweHue
1. 3a Bpema Al UCTOYHWMK cABUraeTca nepneHAMKYAAPHO Aydy 3peHusa Ha AX=VCOSH At, a no
HanpasieHuio K HabaogaTesto Ha Ay = VSing At.
2. Kaxyleeca cmelleHVe NeprneHAVKYAAPHO lydy 3peHMA COBMAAAeT € UCTUHHBIM M paBHO AY . Tak
KaK paccTofHUe 0 UCTOYHWMKA U3BECTHO, TO OHO NPaBWU/IbHO U3MepPAETCA Mo Yray.
3. 3anasabiBaHWe CBETOBOrO CUrHasa, TO CTb BPEMA MEXKAY NPUXOA0M Ny4el, U3NYYEHHDBIX U3 NepBOiA
¥ BTOPOI Toukamm, pasHo Ot = At —Ay/C, Tak U3-3a ABMKEHUA UCTOYHMKA BTOPOMY Jlydy HY}KHO

I'IpOl‘;ITVI MeHbllee Ha Ay paccroaHne oo Ha6/'|l0[l,aTe}'IF|.

Ay v Ccos @
4. WN3mepsemasn CKOpOCTb 3TO V. = ? ==V
b 1-Ysing
C
5. TycTb CKOPOCTb UCTOYHMKA MeHblle $CS, HO O4YeHb 6/1M3Ka (MOHATHO M3 06LLMX COOBPaXKeHUN, YTO
. cosé
5TO MMEHHO TOT CAy4aii, Koraa MOXeT ObiTb 4TO-TO MHTepecHoe). Toraa Vg zcﬂ. Mpw
—=SIn

6=0 noayymm Vobs ~ C, YTO He faeT OTBETa Ha BOMPOC, 3aTO NpU 60/1bLINX yrnax MOxHoO BUAETD,

4TO V. MOXeT 6bITb 6osblwe C. Hanpumep, npn @ =30° byaet V = \/§C.



