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1. Mepsblii CTpOUTENbHBIA YIOJIBHHUK, COCTOSALIUN U3
JIBYX OJIMHAKOBBIX CTEP’KHEW Macchl M, COEAUHEHHBIX 1 F-1
LIAPHUPHBIM MEXAHU3MOM, CTOUT Ha FOPU30HTAIIBHOM
crouie. [1lapaup HaxoauTcst Ha BbICOTE N OTHOCUTEIBHO
CTOJa, & KOHIIbl YrOJbHHMKA YIHUPAKTCS B CTOJ Ha
paccrostauu d apyr ot apyra. C kakoit cusoi F HyxHO
MOJENUCTBOBaTh HAa  UIAPHUP, YTOOBI  «KOHIIBI»
yroipHuKa npunuid B aswkeHue’. Koadpoumument
TPEHUS MEXIY KOHLAMU YrOJIbHUKA U IIOBEPXHOCTBHIO
L. TPEHUSI B LIAPHUPE OTCYTCTBYET, LIIAPHUP HEBECOM.

Pemenne.
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Hckomasi cuna paBHA MaKCHMANbHOH, TMpH KOTOpPOil ewmé coxpansercs pasHoseche. Cuna
B3aMMOJEHCTBH cTepikHeii 12 ropusonTanbhas. M3 ycaoBus paBHOBECHS CTEPIKHS MO FOPHU3OHTAH
OHa paBHa CHJIE TPEHHSI:

F,=F.. (1)

7'\
YcnoBue paBHOBECHSI CTEPIKHS 10 BEPTHKAJIH:
F+2mg=2N, (2) (36.)

PaBeHCTBO MOMEHTOB CHJIL, nei’tc*rayloumx Ha OQHY HOTr'Y YrOJIbHUKa, OTHOCHTEJbHO TO4YKH eé
KacCaH!isa € MOBEPXHOCTBHO UMECT BUA!

+mg--j—‘ (3) (36.)

MakcHMalbHOe 3Ha4eHue /-, Ipu KOTOPOM COXPaHSIETCs paBHOBeCHE (T.€. MHHUMAJIbHOE 3HaueHHe,
NP1 KOTOPOM HAYMHACTCSA CKOJbKEHHE), COOTBETCTBYET Cuie Tpenus /= uV . oTkyna ¢ yuetom

(1) — (3) nonyuaem

(F+ mg)%h = p[g +mg 2mg . (26.)
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[Tockonbky F' MOMOKUTENbHA, YHCIUTENb W 3HAMEHATENb IMOJIyYEHHOTO PaBEHCTBA JOJIKHBI ObITh

d d
OJIHOTO 3HaKa, YTO CMPABEIIHBO MPH YCIOBHHU T <u< FTR
)

OrtseT:
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ITpu 7 <u< EYA Heobxoauma cuna I = mmg : (16.)

2h

npu 5 < Il cKonbxXeHust He Oyzner npu modoii cue. (16.)
h



2. TIpW MOATOTOBKE K AKCHEPUMEHTATHHOMY TPy OJUMIHUAIBI TIO
¢buszmke Bacs Mmomyuymsn 2JIEKTPUYECKYI0 CXeMy M3 4eThipex H
CONPOTHUBIICHUH C IEJIbI0 HAXOXKJACHHUSI HOMUHAIOB BXOJISIINX B
CXEMY DJIEMEHTOB, CMOTPH PUCYHOK. V3 HUX TpU CONPOTHUBIICHUS
MMEIU OJMHAKOBBIH HOMHUHAI T, a HOMHUHAJI YETBEPTOro
comporuBieHust R. Ommerpom Bacs mocienoBarenbHo uamepun A )
conpotusiienue Mexay Toukamu AB, BC u CD [lonyuuBiuecs
3Ha4YeHHs okazanuch paBHbI Rag = 0.8 kOm, Rec = 0.8 kOwm, a
Rcp =1.2 kOM. CootBercrBenHo. Haiinure 3Hauenus r u R.

Pemenne.

nﬂllyC"lM. HTO PEeINCTOop C CONpPOTHRICHHEM R sxmosén MEARILY TOYRKaAMH A u B. Toraa cornacso
Npasiuly CAOKCHHA NOCACAOBATCIbHBIN M NAPA/LICJIBHBIX COIIpUl'lIB.’K'Mer
f | | \ f | 1 \

[(l“, — e — N l( = | - o c— . I( ‘ , l .
\r

\R 3r) “\r 2r+R) 2r+R)

To ecrs Ruc = Rep, wro nporusopesnt yeaosmo. Takum obpazom, pelncrop conporumaenesm K ne
BRJUOMEH MeaUTy ToukaMi A it B, AHAJOMMHBIMI PACCYRKACHHAMI MOXHO NOKA3ATH, HTO ITOT
pesncTop He smouen mexay roukamu B n €, a raxe mexay rouxamut A u D Tlosromy, pesucrop

¢ conpornsaeniem K sunoqén mexay roukamu C n D (46.)
Caenosareanno,
M 1 ) r(2r+R)
R, =R, - ; (1 20.
» =% \r 2r+R) Ir+R ¢ e
Riuf-Lpl) o B (2) (26.)
“"\R 3r) 3I+R = ;
Pasznenns (1) na (2), naitaesm
R, *r'' 08xOm 2
R.., 3 L2xOn 3
Orcwona naitaem
R=2r (3)

[Moacrasus (3) 8 (2), Haliaém

5 5
r==R.,=—1,2kOm=1kOm,
6R”-’ 6

R=2R=2-1kOm=2k0Om.

OTseT: r=1x0m, R=2 xOm. (26.)



JInuHHas HeBecoMas CIUIIA 3aKpeIyieHa CBOEH CepeIMHOMN
Ha TOPHU3OHTAJIbHOM LIAPHUPE, HAa KOTOPOM MOYXKET
BpallaTbCsl B BEPTUKAIBHOW IUIOCKOCTH. BIosib crimibl
MOTYT CKOJIb3MTh J[Ba OJMHAKOBBIX TPY3MKa Maccoi m, W—

Y HaxOJAIIMECs Ha CIIMLE 10 Pa3HblE CTOPOHBI OT TOUKHU m A m
KpeIuleHus.  ['py3uKM  HEBECOMBIMU  IpYKHHaAMU

KECTKOCTH K COeIMHEHBI C HIAPHUPOM. B HauyambHBII MOMEHT CIIMHA PacIojOXeHa
TOPU30HTAIIBHO. DTO MOJIOXKEHUE HEYCTONYMBO. M3-3a ciryyalilHOro BO3MYIIEHHS CUCTEMA
NEPeXOoaUT B HOBOE YCTOMYMBOE MOJI0KeHHE paBHOBecHs Haiinure teruoty Qr. KoTopas
BBIJICJIUTCS B TIPOIIECCE TaKOIO Mepexoa. Y CKopeHue cBoOoaHoro najaeHus g Tpenuem u
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BIIMSIHUEM BO3/yXa IpeHeOpeyb.
Pemenne.

B wHauanpHbIi MOMEHT TPYKHHBI HEPACTSHYThI, @ HX [JAHHBI Xo PaBHBI, TOCKONBKY CHCTEMA
HAXOJMTCS B paBHOBECHH (MyCTh U HeycToitunBoM). O603HaAYMM H3MEHEHHe UTHH T10Ce TTOBOPOTA B
BEPTHKANbHOE YCTOH4YMBOE monokeHue Ax) (ans HwkHeH npyxuub) v Axy (ans

BEPXHE). m
H3 proporo 3akoHa HeloToHa, 3anHCaHHOro MO OTAEALHOCTH Ul HHAKHErO H BEPXHErO ¢
TPY3HKOB B HOBOM MONOKEHHH paBHOBeCHs mg = k*Ax) 1 mg = — k- Ax; ony4um, 4To

A, =-Ax,=—2, (1) (26.) k

H3mMeHeHne MOTeHIHAaNIbHON OHECPTHUH 6_\’CHHOI\', CBSI3aHHBII ¢ CHITOI TAKECTH, paBHO m

AW, =-mg(x,+Ax,)+mg(x, + Ax,) =-mg (Ax, - Ax, ). (26.)

H3menenne ynpyroi 9Heprumn npy»xuH paBHo

AW, - k(Ax,) _' k(Ax,) | 26)
2 2

W3 3akoHa coxpaHeHust aHeprun O, +AW, + AW, =0 caenyer:
. k 2 2
O, = —AW, —~ AW, = mg(Ax, - At:)—g((m‘,) +(Ax, ) ) 6.

[Toncrasus B npeabinyiee Bbipaxenue (1) u BbIPA3UB U3 MONYYUBLIETOCS BbIpakeHHst (J MOTyHuM

orser: O, = m-kg~ , (20.)



4. Pe3nHOBBIN HIapUK HaXOJIUTCS BHYTPH COCYyJa 3aHUMAasi YETBEPTYIO

4yacTh ero ooremMa. /laBneHnue raza BHYTpHW mapuka paBHo Pi, a B

P,
cocyne P2 Cucremy memnenHo narpeBawoT. [lpu Temmeparype,
Korja o0beM [iaprKa yBeJTUUUIICS BBOE, a PA3HOCTh JaBJICHUI raza i p
BHYTPU U CHapykKM LIapuka craja paBHod AP, mapuk snonHyn. B K c

JaNbHENIEM TeMIlepaTypa raza B cocyze Mojep >KUBaeTcs paBHOM
KpuTHueckoi. OrnpenenuTe yCTaHOBUBLIEECS MaBJIECHHUE raza B

cocyne. O0beMOM 000JIOUKH IIapUKa IPeHeOpedb.
Pemenne:

[lycts V' — HavanbHblil 00bEM mapuka. Toraa, no ycnoBurwo, 4 — o0béM cocyaa, a
2V — koHeuHblii 00bEM 1napuka. 3anuiuem ypasHeHust Menjeneera — Knaneiipona
JUIsl COCTOAHMA MICATBHOTO I'a3a BHYTPH IIAPHKA:

PV =v,RT, (1) (16.)
BHC HIapHKa.
P4V =V)=v,RT, (2) (16.)
a TaKKE 1A COCTOAHUA 3THX T'd30B HCMOCPEACTBEHHO NMEPE]] TEM KaK MapHK JTOMHYIT.
R(2V)=vRT", (3) (26.)
P4V =2V)=v,RT". (4) (26.)

3aeck R — yHHBepcanbHas ra3oBas NOCTOSHHAS, V), Vo — YUCIA MOJICH ra30B BHYTPH
W CHapyXXH IIAPHKA, COOTBETCTBEHHO, / '— KOHEYHAs (KpHTHUYECKas) TeMmneparypa,
B’ w P/ — naBneHus ra3oB BHYTPW M CHApPY)KH IIAPWKA, KOTOPHIE, MO YCIOBHIO,

CBA3aHEBl COOTHOLICHHUCM.
P'=P+AP. (5)

Teneps 3anmiem ypasnennsa Menaeneesa — Knaneipona s ¢CMECH 3THX IBYX Ta30B
B KOHEYHOM COCTOSHHH:

P(4V)=(v,+v,)RT". (6) (26.)
3nech 7 — MCKOMOE TaBIIEHHUE B COCY/IE.

Boiurem ypasHenue (4) u3 (3):
(B-P)(@2V)=(v,—V,)RT".

C yuérom (5) moydum oTcroja:

AP(2V
RI'= —( ) .
v, =V,
[ToacraBuB 310 B (6), MOJTy4YHUM:
p_ APV v,
2 V=V,

Beipasus vy 1 v, u3 (1) 1 (2) COOTBETCTBEHHO M NOACTABUB B MOJIYYECHHOE YPABHEHUE,
HaWaéM
AP B +3PF,

: 26.
2 P-3P L&)

OTBeT: P



5. Bacs, cobpam cxemy U3 mapauieIbHO COCIMHEHHBIX
3apsDKEHHOrO  KOHJAEHCATOpa M HJACAIBHOTO BOJBTMETPA.
Bonbrmerp mokazan Hanpspkenue 9B. Ilocne storo, Bacs

KOHJICHCATOP APYrOd €MKOCTH, M BOJBTMETp IOKasan 6B.
3areM BTOpPOH KOHJEHCATOp OBLI OTCOEOUHEH OT CXEMBI,
HOJTHOCTBIO Pa3psiKeH H OIATh MPUCOEANHEH NapalyIeNIbHO K
cxeme. Kakoe HanpsikeHHe pu 3TOM IOKa3ajl BOJIBTMETP?

NOJICOEIMHUIT K ITOW CXEME MapaJljIeIbHO He3apsyKEHHBIH \\\/
A\

Pemenne:

[lyete (7 — €MKOCTH KOHOeHcaTopa B cxeme, (5, — &MKOCTH KOHIAeHcaTopa,
MPUCOEAMHSIEMOTO K cXeMe, a U/ — HauyabHOE M0Ka3aHKe BOJIbTMETPA.

Kax m3BecTHO 3aps1 Ha KOHieHcaTope EMKOCTH (' ¢ HanpskeHueM [/ pasen (U

[locne nprcoenuHeHHs K CXEME He3apaKeHHOro koHagHcaropa (5, 3apsan ()
nepepacnpenesiseTcs MeKay AByMs KOHAeHcaropamu. IIpd 5TOM HanpssKeHds Ha
KOHIEHCATOPaxX paBHLI H COOTBETCTBYIOT HOBOMY TOKa3aHHUIO BOMbTMETpA U}

l_[]}H 9TOM H3 3aKOHA COXPAaHCHHA 3apAaaa CIICayeT.
CU, =CU, +CU,. (1) (36.)

[ToBTOpEHHE MpoLeaypEl NPUBOAMT K HOBOMY IOKa3aHHIO BoJbT™MEeTpa (. 3anuiuiem
ONSITh 3aKOH COXPAHEHHsI 3apsifa:

CU, =CU, +CU,. (2) (306.)
Pewas cuctemy ypaBHeHuit (4) u (5), Haliaém:
U}
U,=—-. 20.
=7 (26)

[ToacTaensg crona YHMCICHHBIC 3HA4YCHHA, OKOHYATCIIEHO ITOJTYYHM

OTBeT: U,=4B. (26.)



