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IHamsaTka U1 KaHaAUAATA:
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- Pabotaii caMmocTOSATENBHO.
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KoanuecTtBo 0aLioB






Ne | 3apaHua ‘ bannbl
I. B3AJAHUSAX 1 - 3 MPUBEJIUTE KPATKAH OTBET B COOTBETCTBHUH C
TPEBOBAHUSAMMU:

1 JlonoJiHUTE CaeAyoIne Mpeai0KeHnsl, YTO0bI OHU ObLIIM MICTUHHBIMM: LIL
a) lleHTpocTpeMUTENbHOE YCKOPEHHE ITOKA3hIBAET, HACKOIBKO OBICTPO BEKTOP ol o

CKOPOCTH MEHSIET...ccuvveerureeennrreennneeens
b) Ilpu wu30TEpMHUECKOM TPEeOOPA3OBAHMM, HW3MEHEHHME BHYTpeHHeW oHeprum | 2 | 2
Ta3d............. 4 | 4
¢) B 1Byx cpemax ¢ pa3HOW JUANIEKTPUYECKOM MPOHUIAEMOCTBIO  CHJIA 616
B3aMMOJCICTBUSA MEXKIy JABYMsS OJMHAKOBBIMM 3apsiiaMH, PaclOiIOKEHHBIMU Ha
OJINHAKOBOM paccTosHUH, Oyzner Oosnble B cpene c| 8|8
..................................... IIPOHUIIAEMOCTEIO. 10110
d) Yem MeHbIIE COMMPOTUBICHUE YUACTKA LIETIH, TEM .....eeeeveeerereeenreenireennns MOILHOCTB,
notpebiisieMas OT UCTOUHHKA HANPSHKEHUS ¢ MPEHEeOPEeMMO MaJIbIM BHYTPEHHUM
COMPOTUBIICHUEM.
e) U3 snexkTpoHa W MPOTOHA, MBIKYIIMXCS C OJIMHAKOBOW CKOPOCTHIO, OOJBIIYIO
JUTUHY BOJIHBI 1€ BpOHIst OyIET UMETD ......eevvvenennnen.
2 YcraHoBure (CTpeJIKAMH) COOTBETCTBHE MEKAY (PU3NYECKUMH BeJIUNYNHAMH H L|L
UX eINHUIIAMH U3MEepPeHHs: 01lo0
Cpenusisi CKOPOCTh OM'Mm 219
L{eHTpOCTpEMUTENIBHOE YCKOPEHHE Mm/c
KonmdaecTBo BemecTBa m/c? 414
DIEeKTpUYECKOE yAEIbHOE COIPOTUBIICHUE KT 6|6
JlnwHa BOTHBI fe bpoitns MOJIb 8|8
HM 10 | 10
3 OnpenesuTe HCTHHHOCTL CJEAYIOIIMX yTBep:kaAeHuii (o0Beaure OykBy M, ecomm | [ | |,
BbI cunTaere yrpep:kaeHne HCTHHHBIM, H OYKBY JI, ecJid OHO J107KHO): 0l o
a) Teno ¢ HeHyJIeBOM HAYaJIbLHON CKOPOCTHIO MPUOOpPETAET YCKOPEHUE, €CIIU Ha HETO
HE JIeHCTBYET Kakas-110o cuia. U J|2|2
b) Ecnm mpeneOpeub CHIIONW COMPOTHBIICHUS CO CTOPOHBI BO3JyXa, TO YCKOPEHHE | 4 | 4
MAaJAro0IIeTo Tela, PABHO YCKOPEHUIO CBOOOIHOTO MaICHUSI. n J 616
¢) Ilpu n3oTepmMuUyYECcKOM CoKaTUU MacChl MIEATBHOIO rasa, ra3 ornaer remwio. U JI
d) Ilorepu sHeprum Ha JIMHHUHU JIEKTPONEPENAUYN HE 3aBUCIT OT AKTUBHON MOIIIHOCTH 8|8
MTOAKIIOYEHHOTO K Hel oTpeOuTes. U J|10|10
e) Korna arom nornomaet GoToH, SHEprus aTomMa He H3MEHSETCS. n J
II. B3ATAHUSAX 4 - 9 IIPUBEAUTE PEHLIEHUE N OTBET, 3AIIMCBIBASA UX B
OTBEJAEHHBIX MECTAX
4 Toueunoe TENO JIIBUKETCS B LIlL
IpPaBUTAllMOHHOM T1oie 0e3 HadaabHOM 0l o
CKOPOCTH TII0 BHYTPEHHEH MOBEPXHOCTH
rnagkoil chepsl w3 Touku A. M3obOpasute 11
CWJIBI, JICUCTBYIOUIME HA TEJO MPU MEPBOM = 2|2
MPOXOXKACHUM Yepe3 mojoxkeHue B (camoe A g 303
HUKHEE), PE3YJIbTUPYIOLLYIO CUILY U BEKTOP
ckopoctu Tena. Cuinol CONMPOTUBIEHUS CO 414
CTOPOHBI BO3/lyXa IIPeHeOpeyb. B




Omnpenenute PHEPTUIO YPOBHS, HA KOTOPBIA MEPEHIET 3JIEKTPOH MPU MOTIIOMICHUH
¢doTtoHa c panuHOW BONHBI 663 HM, eciaM IEPBOHAYAJIbHO OH HAXOJHUTCS Ha
sHepreTHueckoM yposHe -3,0 3B B aTome.

PEINEHMUE: L|L
00
1|1
2|2
313
4 | 4
515

JIBa IJIOCKMX BO3JYIIHBIX KOHJIEHCATOpa C OJAMHAKOBBIMHU IUIOUIAJSMM IUIACTHH,

COEIMHEHBI MMapajuIeNbHO. PaccTosiHME MEX Ty TUIACTUHAMU BTOPOTrO KOHJIEHCATOpa B

3 pasza MeHblIe 4YeM B NEpBOM KoHJeHcaTope. OmpeaenuTte 3apsa Ha BTOPOM

KOHJIEHCATOpe, €CIIM HAaKOIUIEHHBIN 3apsia nepsoro paseH 500 K. L|L

PEIIEHMUE: 0lo
1|1
212
313
4 | 4
515
6|6

Teno maccoit 0,2 xr, ABMKylIeecsd MO INIAJKOH TOPU30HTAIBHOM IOBEPXHOCTH CO

CKOpOCThIO, paBHOU 3,0 M/c, oOecriednBaeT MakcHUMallbHOe ckatue B 2,0 cMm

HEBECOMOW IMPYXKUHBI, 3aKpEIUICHHOM Ha OJHOM KOHLE U IE€PBOHAYAIBHO

HeneopmupoBaHHoii. Omnpenenure KOIQGUIHMEHT yNPYrocTd MNPy HHBL. CHIION

COIIPOTHBIICHHSI CO CTOPOHBI BO3/yXa IPEeHeOpeyb. LlL

PEINEHMUE:

00
1|1
ANNNNNNNNNNNNNNNNNN 2 | 2
313
4 | 4
515
6|6




OauH MOJb WICATLHOTO OJHOATOMHOTO Ta3a u300apHO P A
OXJIQIWJIA IO 00beMa, B 3 pa3a MEHBIIECTO HAYalbHOTO, a
3aTeM W30XOPHO HArpelid TOoKa KOHEYHas TeMIleparypa
COBMANO C HavyanpHOW. Omnpeaenure MUHUMAIBHYIO
TEMIepaTypy ra3a B ITHX NpoIeccax, eClId a3 TOTyUrl

KOJIMYECTBO TEIJIOThI, paBHOE 4986 JIk. \4
PEHIEHUE: -
L|L
010
1|1
2|2
313
4 |4
515
6 |6
717
8| 8
Marnble KonebaHusi TpaBUTAIMOHHOTO MasiTHUKA, MOJABEIIEHHOE TEJI0 KOTOPOTO
umeeT maccy 200 r, TpoUCXOIAT CO CKOPOCTHIO, OMUCHIBAEMOW ypaBHEHUEM:
v, = 5 cos(tv/10) (cM/c), rae ¢ BeIpaxkaeTcs B CEKyHIaX, a och Ox TOPH3OHTANBHA.
Onpenenure:
a) JUIMHY HUTH, HA KOTOPOH MOJBELIEHO TEIIO. a) | a)
b) MakcMManbHYI0 KHHETHYECKYIO YHEPTHUIO Tela. LI|L
Yckopenue coboaHoro najgenus g=10 m/c?. ol o
PEINEHMUE: '
212
313
4 |4
515
6|6
b) | b)
L|L
010
1|1
212
313




II1. B 3AJAHHUSIX 10 — 12 NPUBEJUTE IIOJIHOE PEHIEHUE IIPEJJIAIAEMbIX
CUTYAIIUHU

10 | Teno 3amyckaeTcsi C OCHOBaHHS HAKJIOHHOW TUIOCKOCTH €O CKOpocThio 10 m/c.

KoshbuimenT TpeHHs MEXIy TelIOM M ILIOCKOCThIO paBeH 1/4/3, a miockocTs
oOpa3zyer ¢ Topu30oHTaIbI0 yroma 30°.
a) HM3o0pa3uTe CUIIbI, IEWCTBYIONINE HA TEIO
IIPH €ro JBUKEHHH I10 IMIIOCKOCTH BBEPX.
b) Ompenenure BBICOTY, Ha KOTOPYIO OHO
MOJHUMETCSI U3 HCXOIHOTO TOJIOXKEHUS
yepes3 1,0 cexyHabl nocie crapra.
VYckopenue cpoboaHoro mazeHust g=10 m/c?,
sin30° = 0,5, cos30° = v/3/2.
PEIIIEHMUE:

o
e
o
N

O© 0 3 & L A W N~ © -
O© &0 3 O i A W N = O ™

11 | MeTaqmmn4yeckoe KOJbIO € AIEKTpUYECKUM conpotuBieHueM 0,5 OM v miomaabio
300 cM’ HaxomuTcs B HAYajJbHBIA MOMEHT B OJHOPOJHOM MArHUTHOM MOJE C
MHAYKTUBHOCTHIO 0,2 Ti ¢ TMHMAMM 10151, NEPIEHANKYJIIPHBIMU K INIOCKOCTH KOJIBLIA.
a) Kaxkoil anexTpuueckuii 3aps1 IpoRIET yepe3 MONEPEUHOE CEUEHUE KOJIbLIA, ECIIN
KOJIBLIO TIOBEPHYTh Ha Yroj 7T/2 OTHOCUTEIbHO OCH, HAIpPaBICHHOH BIOJb
qyaMeTpa KoJiblia.
b) VYkaxuTe Ha pUCYHKE HallpaBJIeHHUE TOKa, MHIYLIUPOBAHHOI'O B KOJIIIE MPH TAKOM
IIOBOPOTE.




PEIIIEHUE:

a) | a)
L|L
010
1|1
212
313
4 |4
515
6|6
717
8|8
Q b) | b)
© L
2
12 B Bamem pacClops’KCHUM KaTylika M3 TIIPOBOJIOKM C€ UM3BCCTHLIM YACJIIbHBIM
ANEKTPUYECKUM  COMPOTHUBICHUEM, MCTOYHHUK TOCTOSHHOTO TOKa, WJCalIbHbIC
amMriepMeTp M BOJIBTMETp,  IITAaHTCHIUPKYJIb  (M3MEpPUTEIbHBI  mpuOop, a) | a)
MpelHa3HauYeHHBIA  JUIs  WM3MEPEeHMH  MaJeHKHUX  pa3MepoB,  auameTpoB), | L | L
COEUHUTENbHbIE MpoBojaa. Bam HeoO0XoAMMO oOmnpeAenuTh UIMHY POBOJIOKU 010
KaTYIIKH, €CJIH €€ KOHIIBI MOKHO TOJKITIOYUTH B LIETIH.
a) OmnumuTe, KaK Bl OyeTe 1eHCTBOBATh, N300pa3UTE CXEMY IICTIH. 11
b) BeiBeaure popmymy g pacuera ATUHBI TPOBOJIOKH. 212
PEIIEHUE:
313
4 |4
515
6|6
b) | b)
L|L
00
1|1
212
313
4 |4




IMPUJIOKEHUA

du3nyecKye MOCTOSIHHbIE

DneMeHTapHbIH 3apsaa e= 1,60-107"Ka ITocTtosiHHas ABoragpo N, =6,02-10>° mons™'

Macca mokost 3IeKTpoHa m, =9,11-107 kr [Tocrosnnas bonbiMana k =1,38-10% JIx /K

CKOpOCTB CBETa B BAKYYME ¢ = 3,00-10% m/c ["a3oBas moCTOSIHHASL R = 8,31 Jx /(Moxnb - K)
'paBUTAIMOHHAS IOCTOSHHAA K = 6,67 10" H-m?/kr>

ITocTostnnas Ilnanka 4 =6,63-107* Ix -c
DJleKTpUYecKasi MOCTOSIHHAS ¢, = 8,85-10 7 ®/m

BHGKTpOCTaTI/I‘IeCKa}I IIOCTOsSTHHAs1
k,=9,00-10° H-m*/Kn’

MEXAHHNKA
. at’ .2 . 2z . . v’
X=x,+0,,t; x=xy+v, t+———; 0, =0, tat, v, —v, _2ats"V:F’w:T’ v=wr, 0=2xv, a =—.
r
- = . F. .
F=mad; F,=-F,; - ——kAl =uN; F, pOVg,p—E,pngh,Mde.
I L mvz. kx® .
p=mo, Ap:FAt A=Fscosa , 5 P_t E = = _E , ,,—mgh E —Ta A12 :_(Eﬂz_En])ﬂ

5 Kl
x=Asin(wt+¢,); T = 271\/7 T=2rx \/7 A=0T;

MOJIEKYJIAPHASA PU3UKA U TEPMOJUMHAMUKA

- 3 3RT
pz%monv2 ingn, y,_:—kT p=nkT ; v, pV =vRT; V—M; R=kN,; M =myN,;
Ny .V . PV .
pV =const., T = const. , ;=const. ,V =const., ?=c0nst., p =const. T:const., m = const.
3m o : ) : R : : )
U:EMRT,A=pAV,Q:cmAT,Q:CMVAT,CP—CVZE =A,m; =Am; Q=qgm; Q=AU+A;
- T —T, F, 4 F
SIS < P P A P SV —=E£;l=lo(1+at);
O T, Ps s ! pgd S l
JEKTPOANHAMUKA
1 .- F U k L
er’ “er 4re, q, d q, r q,
9. ~_ 5SS, 1 cu’
C=3 =23 G ZQ’—f;E’ RO
j2be. Uiy _£. i R = ZR —ﬂi-A—IUt'Q—IZRt-P—IU'n—i
At’ R’ R+r " 7 R, ‘TR ’ ’ ’ ’ . ’
F,=IBlsina ; F, =quBsina ;
AD ) Ai LI?
®=BScosa; §=——, ®=Li; g,=—L—; W =——o]
At At 2
Uu I N, U, A
g=q,cos(wt+p,);I=—F; U=—~;2~xK=—t=—"1; XC:L; X, =wL; T=27JLC; A, =f2m-—;
BN N, U, oC 2
1,
A= (2m+1) s dsing=xtmAl; d= L
2’ N n
COBPEMEHHAS ®U3UKA
r= o cl=0\1-0"/c*; m= T . il _£26; E=mc’; E, = (m—m,)c’;
1-0%/c? \/l—vz/c2 \/l it ¢
A 2 . In2 o
gf:%; pr=s =g —m02 ; v:%;hV=E ~E,;N=Nye™; A=—=; N=N2 ™

Ty,

2X > W+ JHe; )X — Y+ Je; 1,0oB=1,60-10" JIx ; 1 aem =1,66-10"" kr




