MOCKOBCKUA IOCYOAPCTBEHHbIN TEXHI/I‘-IECKI/IIZI YHUBEPCUTET UMEHU H.3. BAYMAHA
3AKNIOYUTENbHLIA 3TAM
ONMMNUALDLI WKONbHUKOB «LWAI B BYAYLUEE 2021-2022»
BAPUAHT Ne 11.
3AO0AYA 1. (6 6annos)
JIBDKHUK CBE3’)KAaeT C IOpbl, HE TepsAsd KOHTAaKTa CO y A A
CKJIOHOM, U3 TOYKM A B Touky B mo tpacce AmMB wiu AcB. 14 \
B kxakom cmoycke B Touke B npDKHHK OyneT uMeTh OOJBIIYIO
ckopocTth? OTBeT oOocHOBaTh. Ilepemanpl BBICOT M AJIMHA \m &

crmycka B o0oux ciyudasx omuHakoBas. Koadduuumentsr Tpenus \‘ \
ME/1y TIOBEPXHOCTSIMH JIBDK U CKJIIOHA OJMHAKOBBIE Ui 000UX B B

Y

. CKJIOHOB.

g 0 X

3AO0AYA 2. (86annos)

JIBa rpy3a Maccel 2m W m CBsI3aHbl HEBECOMOU HEPACTSKUMOUN HUTHIO,
nepeOpoIIeHHON Yepe3 HEeMOABIKHBIN OJ0K. B HauanbHBIH MOMEHT Ipy3 MaccChl
m  yAepKHUBAIOT, IPMXKUMas €ro K CTOdy. 3aTeM TIpy3 OTmyckaroT. Ha kakyro
MaKCUMaJbHYIO BBICOTY MOJHUMETCS 3TOT Tpy3 HaJl CTOJIOM, €CJIH MpHU yaape
rpy3a 2M o0 CTOJI BBIIENISAETCS KOJIMYECTBO TEIIOTHL, paBHOe Q ? Yiap abcomoTHO
Y e Heynpyruii. Maccoil 6ji0ka ¥ cuilaMHM TpEeHUs B OJIOKe MpeHeOpedb.
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m

3A0AYA 3. (86annos)

B BeprukampHOM 3aKpBITOM LWIMHIPUYECKOM cocyne, BbICOTa KOTOpPOIo
h=2wMm, amiomaap ocHoBaruss S = 300 CM?, HAXOAUTCS TSDKEIbBI nopmieHb Maccel M = 100 kr.
[lepBoHauaIbHO TOPIIEHB, ACTSIMA 00BEM COCYy/a MOIMOJaM, YPaBHOBEIIECH CHIJIAMH JIABJICHUS Ta30B,
Haxozsmuxcs B cocyne. Han nopmnem Haxoaurtes reauidi Maccel M=1T, MOA NOPUIHEM — KHUCIIOPOA.
[Topmiens npoHUIIaeM AJIs TENUs U HENIPOHULIAEM JUIsl KUCaopoa. Yepes HEKOTOpoe BpeMs, B pe3yJIbTaTe
Iuddy3un reaus, TMOpLISHb 3aHMMaeT HOBOE PAaBHOBECHOE IOJIOXKEHME, cMellasch BBepXx. Haiiaure,
Ha Kakyro BenuuuHy A h  cmecturcs mopumieHs. [Iporecc mpoTekaeT mpu MOCTOSHHOW TeMmIeparype
T =300 K. Tpenuem mnpeHeOpeus.

3AO0AYA 4. (86annos)

[Tpu moovep&aHOM OCBEIIEHNH MOBEPXHOCTH HEKOTOporo Meramia csetoM ¢ A, = 0,35 mxm n

A, =054 mxv OOHapyKWIIM, YTO COOTBETCTBYIOIIME MAaKCHMaJbHBIE CKOPOCTH (DOTOIIEKTPOHOB
omiuyaroTest apyr or gpyra B 77 =2,0 pasa. Haiimure paboTy BBIXOAa C MOBEPXHOCTH 3TOTO

meraia. OtBer BBIPpA3UTC B 3J'ICI(Tp0H-BOJ'ILTaX.

3AO0AYA 5 (86annos)

R
Jlunza umeet paamycsl KpuBu3HB R 1 3R. Korna 3aaHio0 MmoBepXHOCTh  —— >

JUH3Bl TocepeOpmin, e€ onTHYecKas cuia crana paBHOM Hymo. Haitnute . (2% 3R

IMMOKa3aTcjib MPEJIOMIICHUA CTCKJIA, M3 KOTOPOIro CACjaHa JIMH3a.
E—— CEPEBEPO

3AO0AYA 6. (12 6annos)

Karymky nHIyKTUBHOCTH L, CO€IMHEHHYIO MOCIe0BaTENBHO C
pe3uCTOpaMy, NOAKIIYHAIN K MCTOYHUKY IEPEMEHHOTO HANPSIKCHUS
¢ aMIUIMTYAHBIM 3HaueHneM Uo u  KkpyroBoii yactotoil . Haiigure
3Ha4YeHUE CONMPOTUBJICHUS R pe3ucropa, mpu KOTOPOM B Ienu Oyner 2R
BBIICTIATHCS MAKCUMAJIBHAS TEIUIOBAs MOIIHOCTb.
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MOCKOBCKUA TOCYOAPCTBEHHbIU TEXHVI‘-IECKVIV] YHUBEPCUTET MMEHU H.3. BAYMAHA
SAKIIOYUTENBbHbIA 3TAN
onuMNMAQObI WKOJNbHUKOB «LWAI B BYOYLLEE 2021-2022»
PELULEHWE BAPUAHTA Ne 11.

3A0AYA 1. (66annos) y! A A

Otset: B cmycke AcB. 1\ \

SAO0AYA 2. (8 6annos) %
2

Otger: |H = 7Q B B
mg 0 X

H =h, +h, (1), rae hi— Beicora rpyza mi1 Haj cTosioM 10 Havana

JBWOKEHUs; N2 — BhICOTA MO bEMa rpy3a M2 HaJl CTOJIOM IOC/IE yaapa Ipy3a M1 o CTOI.
Hcnounb3ys 3aKOH COXpaHEHUsI HEPIUM WU YPAaBHEHUE PABHOIIEPEMEHHOIO JIBUKEHUSI, MOJIYUUM

m,v° 2Q
Q=WK1 = 12 (2) , otkyna v :E ) 2 lg
v Q v 0
' 2a m,a ) 729 m,g )
[ToncraBnsiss (3)um (4) B (1), momyuum
1 1 m, —m
H:g — 4+ 5 e azil 2g 6 mo=m mi1=2m
mla g)©® ™ mm, > O 5
[Toacrasnsas (6) B (5), Haiinem d
m, \ ag mg\a mg\m, —m, (ml o mz)g
[TogcraBuM 3HaueHns Mi1=2m, m2= m B(7), HaligeM
_ 2 2Q
(Zm-m)g mg

3A0AYA 3. (8 Gannos)

m, . RT
OtBeT : |[Ah=—F——=0,64m
uHe Mg
1) VYcnoBue paBHOBeCHS MOPIIHS 10 NepeTeKaHus renus ( B UCXOJHOM COCTOSIHUN)
1m m, RT
PeS+Mg=PyS| (1) rae |Ppe=g —"&RT ==
’ Vo =
¢ S- Hie
2
M m, RT M
HcxonHoe JaBlIeHHe KHCIOopoaa Po, =Pue + 9 _ The + d
: s h S
=S Hye
2
2. VYcioBre paBHOBECHs TOPIIHS ITOCIIE IEPETEKAHUS TeWs U BHIPABHUBAHUS €r0 KOHIICHTPAIIUU

10 BCEMY COCYAY

Mg = P('?ZS (2)

h , ~h
3. To 3akony Boiins —MapuorTa PQZS : 2 = I:)oz S(E +Ah) (3)

P. =P @ P, = W N )
4. TloncraBnsast B (3) |Fo, =Fhe T S u3 (1) u |Fo, g | m (2), maiigem Ah:
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“m, RT S  m,RT 1.107-831-300

= — =0,64m
Mg upu,.Mg 4-107°-100-9,8

SAO0AYA 4. (8 6annos)

Otper: A=h< 41 =30-10" e,
34, A

wm A=19 3B
3anuieM ypaBHeHHE DWHIITEHHA Ui IBYX JJIMH BOJH , YYMTBIBas, YTO CKOPOCTH
(OTORNIEKTPOHOB OTIIMYAKOTCS Apyr oT apyra B 7 =2,0 pasa mna A4, u A,, TO ecTh
KHHETHYECKAst SHEPTUsl TIEPBBIX 3JCKTPOHOB OTIMYAETCS B 4 pa3a OT BTOPBIX.

C
h—=A+4T
) @

c
h—=A+T (2) Pemast cuctemy ypaBHeHuit (1), (2), OTHOCUTEIBHO pPabOTHI

BBIXOJIa A, TMOIyYuM

—_— . _34- . 8 . —_— . _6
AonS( A1) po(#h% )| 6610% 310°@-035-05910° 0 o o
3L, 4) 3 44 3.(0,35-0,54) -10
30-107%°
N A:W:Lg 2B
3A0AYA 5 (86annos)
Orser: | n=15 | —

Tak Kak CBET IPOXOAUT YEPE3 JINH3Y, OTPaXaeTcs OT €€ 3aJHEM TIOBEPXHOCTH ~ — >
U OIATb IPOXOAUT Yepe3  JIUH3Y, to D =12D,+D,, rne 5
D:- ontuueckass cuna auH3bl, D2- onThyeckas cuiia BBITYKJIOTrO 3epKaia,

. o e CEPEBPO
06pa3OBaHHOFO €€ 3aadHCcu HOBerHOCTBIO.
1 1 (n-1)2 2 —
Di=(n-1 (———)= : D, = ——.
1= ( ) R 3R 3R ' 2 3R

TOFI[aDZZDl‘l‘DZ:(11;—2)4_3%:4:;6:0;

2n—3 =0; n=15

SAO0AYA 6. (12 6annos.)

3
Otsert: |R =ECO'|—.

2
1) TerutoBass MOIIHOCTh, BBIACISIONIAACA B €A IECPEMEHHOTO TOKa P = |D RZ ,
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o _ U9 _
Z \/RZZ + L2

I, U

= _\/E - JEeHCTByIOIlee 3HAYCHUE TOKa IMpHU I0 -

rac I D

a RZ —CYMMAapHO€ aKTUBHOE COIPOTUBIICHUE LICIIN.

2
1
2
7Z = \/ RZ + [a)L — _a)C) - IIOJIHOE CONIPOTHBJICHUE B LEHH L R

MEPEMEHHOT'O TOKaA.
U o "AMINIMTYJHOC HAIPSKCHUC UCTOYHHKA IICPEMCHHOI'O HAIIPSI)KCHUA.

2
2 Uo g &

Tora o™ = 2(R%y +w?1?) !

2
U,* Ry

2 2] 2
2(R?y + w?L?)
I[J'IH OIIpCACIICHUS 3HAYCHUU COIIPOTUBJICHUA R pe3ucTopa, IIpu KOTOpOM B LCIIU 6y,£[eT BbIACIATHCA
MaKCUMaJibHaA TCIJIOBAd MOIMHOCTL, HUCCIICAYEM BBIPAKCHUC IJI1 MOIIHOCTH, KaK q)yHKHI/IIO P ot RZ y

CnenoBaTeabHO, MOIIHOCTD P=

Ha JKCTPEMYM.
[Tonyunm

o Ul RE Ry +o)-Ry +ot) Ry vy Ry vor)-Ry 2Ry

2 Ry +a?12f 2 Ry +aw?L?f
P'=0
2 R“ + w’l?)— R« -2R
b _ Yo ( 2 ) > > (o

2 (R*> +a?L?f

(R°y +@’L’)-Ry 2Ry =0, (R’> +a’L?)—2R*>s =0

OTKy/a RZZ = @’L®; 10ect RZ =w-L

2
Tak Kak RZ :§R TO R :_a)'l—.



