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Oo0bsicHenus Kk 3aganusim no ®U3BUKE npoénoro trecrupoBanus «3UI'3AI — 2013-2014

1. B

YroOpl JaTh OTBET, KaKk HampaBlieHa CKOPOCTh OJHOTO Tella OTHOCHTEIBHO N Msta
JPYroro, HEoOXOJAMMO MBICICHHO OCTAHOBUTH TO TEJIO, KOTOPOE SIBISIECTCS TEIOM
orcuera. B ycioBHM HEOOXOJMMO ONPENENIUTh CKOPOCTh MsS4Ya OTHOCHUTEIHHO
¢yTOonucTa, ClIenoBaTeNbHO, MBICICHHO OCTaHaBIuMBaeM (yTOONHCTAa, Kak Telo
oTcUeTa, a MsA4 NPH 3TOM B cHCTeMe oTcyera «(pyTOomucT», Kpome CcOOCTBEHHOMU
CKOPOCTH, TPUOOpPETaeT CKOPOCTh, HAMPABICHHYIO TMPOTHBOMOJIOXKHO K CKOPOCTH
¢yrOomucta. M300pasum 3TO Ha cXeMe W MO TMpaBWIy MapajuieJorpaMMa Haiaem
OOIIYI0 CKOPOCTh Ms4a OTHOCUTENFHO (yTOOIHUCTA.

DyTo0IHCT i;cb

vOTH

3aMeuanue. 3afaya pelaeTcsi ¥ MHTYUTUBHO, IOCTaTOYHO IIPEICTaBUTh, KAK, BAM KaXeTcsl, OyJeT ABUraTbCs MY B
ONMCAHHOW CUTYalLUH.

2. A
ﬂaHO: BOCHOJ’II)SyCMC}l q)OpMyjIOﬁ NEepeMCUICHHUA ITPU PAaBHOYCKOPCHHOM JIBUIKCHUHN 663 HavaJILHOM CKOpOCTHU
oo =0 C YCKOpPEHHEM CBOOOIHOTO MAJCHHUS:
0=
2_.2 2
h=5wu h=%=;—g:>v=\/2gh=\/2-10-5=10(M/c).
g=10"/, | Oser. 10 (M/c).
v-?
3 B

Ecnu npunsTh, 4TO YacToTa BpalleHHs Kapycelnd HEeM3MEHHa, TO MPHU 3TOM HMEHHO YIJIOBas CKOPOCTh M3 BCEX
YKa3aHHbIX BApHAHTOB HE 3aBUCHT OT paauyca BpaiueHus. JInHelHass CKOpOCTh M LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE
3aBUCST OT pajuyca BpalleHUsI.

4. r
Ay
JlaHo: MakcuManabHO BO3MOXKHAsI Macca Ipy3a, KOTOPbIM MOXXHO IOAHMMATh Ha JuQTe, ;
v =0 OyzeT COOTBETCTBOBAaTh MAaKCHMalbHO JAOIYCTHMMOW Harpyske, a 3Ta Harpyska [
= |
0 SBJISIETCSl MAKCUMaJIbHO JIOMYCTHMBIM BecOM Tpy3a B JmdTe. B mpomecce pasrona AN
v=1mM/c mudTa BBEpX HaOMIOmaeTcs HawOOoJblliee yBEIMUEHHE Beca Ipy3a, 3TOT Ciydail H
o o -
At = 05 ¢ HEOO0XOUMO PaccCMOTPETh KaK KPUTHUECKUH AJI1 HCKOMOHM Macchl rpysa. M3o0pazum Ta
’ PHCYHOK C YKa3aHHBIMH CHJIAMH, KOTOpBIE JISHCTBYIOT Ha Ipy3 B Judre. *
P =4800H . R
VYurem, 4TO Bec rpy3a AEHCTByeT Ha oyl JnudTa, a HE Ha caM Ipy3, MO3TOMY Ha ymg
g =10 M/CZ PHCYHKE 3Ty CHIy He H300pakaeM. Bmecto Hero m3oOpaxaeM cuily HOPMajbHOM i

A
5 peakuuu onopsl N, KOTOpas YMCIEHHO paBHA BECy M NMPWIOKEHA MMEHHO K Tpy3y
m—7

N =P.

o - -
3anumem BTopol 3akoH Hetotona: N + mg = ma u cupoeunpyem ero Ha ock 0y:
N P
N-mg=ma=>m=——=——
atg atg

anuiieM (bOpMyJ'Iy AJId YCKOPCHUA MO OHNPCEACIICHUIO C Yy4Y€TOM TOr0, 4YTO HadallbHasA CKOPOCTb J'II/I(l)Ta paBHa HYIJIIO

Av v
a= E = E U 11oaACTaBUM B (bOpMy.TIy MacCcChbI:
P 4800
m= =7 == 400 (KF).

it ggt10
Ortser. 400 (xr).
5. A

B pe3yabTaTe HCYNPYroro yaapa 4acTb MEXaHUYECKON SHEPrur nepexoguT BO BHYTPCHHIOIO, CJICAOBATCIIBLHO,
MCXaHN4YECKas DHEPIUs YMCHBIIACTCA.
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6 b
. 1 _
Jano: 3amumem ocHoBHOe ypaBHeHne MKT p = gmonvz, BEIPAa3MM K3 HETO CPEIHIOI KBaJIpaTUYHYIO
P2 = 2p __ [3p _N.
CKOpPOCTh JBIDKEHHS YacTHI[ U = [—— W MOJCTaBUM (OpMyNy JUIsl KOHIICHTpAIMA N = vU=
V1 mon
V, =— 3p 3pV
4 = o Paznenvm n3aMeHeHHOE 3HaUE€HHE CKOPOCTU Ha HavyallbHOE:
= 0
7, Moy
vy
3p2Va Vi
17_2 AN moN _ [p2Vo _ Zpl'T _ l
7y 3p1V1 p1V1 p1V1 2
moN
P 1
OtBer. YMeHbIIHTCS B V2 pas.
7. b 2
,/
Ha rpaduke m3o0paxkeH M30XOPHBINA IMPOLECC, & B TAKOM IMPOIECCE Ta3 HE MEHSET CBOETO
o0BeMa, CIIeIOBaTEIbHO, HE BHITIOIHIET PadoTy. T
8. r

Temmepatypa — 3To (u3MYECKash BENWYHHA, KOTOpas XapaKTepHU3yeT BHYTPEHHIOIO JHEpruo Teia. UeM Bbile
TeMIeparypa, TeM BbILIC BHYTpEHHsIst dHeprus Tena. OcTanbHble yKa3aHHbIC (QU3MYECKHe BEITUYMHBI MOTYT HE CIIEI0BaTh
W3 U3MEHEHUs BHYTPEHHEN 3HEPTUU Tena.

9. B

YkaxeM GopMyTy OTHOCUTEIILHOM BIQKHOCTH (P = pi - 100%. B Heit abcomoTHAs BIAXKHOCTh P HE MEHSIETCS, T.K.

H

3aBHCHUT TOJIBKO OT Macchl BOABI B BO3yXe M 00beMa BO3/1yXa, KOTOPhIEC TI0 YCIOBUIO HE MEHsI0Tca. Ho npu yBenmueHun
TEMIIEpaTyphl BO3JyXa pPAacTeT M IUIOTHOCTh HACBHIIEHHOIO Mapa py, KOTOPBI COOTBETCTBYET IaHHOW TeMmIepaType.
CrnenoBatenpHO, 3HaYeHHUE OpoOU (OTHOCHUTENHFHOM BIIAKHOCTH) YMEHBIIAETCS, T.K. yKa3aHO, YTO €€ Ha4yaJlbHOE 3HAUYCHHUE
HE PaBHO HYJIIO.

10. r

|-Q
—o

HarmpskeHHOCTh AJICKTPUYECKOrO MOJsi BHYTPH IIPOBOJHUKOB BCErJia paBHA HYJO — 3TO OJHO M3 OCHOBHBIX
CBOWCTB BCEX MPOBOIHHKOB.
JlaHo: : ,F
3anuurem 3akoH Kynona Fj, = k'qzlz#, TK.q1 =q2, 0 F, =k—==|q| =R 7"
q1 = q2
F,=25-10"° Kn

11. B
.10-9
R =0,06mM |q061u| = Zlqll = ZR\/F];1 =2-0,06 - ’% =2-10"° (KJI) =2 (HKJ'[).

N

R

Monynb cyMMapHOTO 3apsa paBeH:

9 H - m?
k=9-10 o Ortser. 2 (uKn).
|qO6m|_?
12. r

Ha ¢ororpadun uzobpaxen peocrar. Ero QyHkiueit sBiseTcss BO3MOXHOCTh M3MEHEHHS COIPOTHBIICHUS Ha
YYacTKE LEMH, K KOTOPOMY OH MOJIKJIFOYEH.

13. r
M3obpaszum cxemy 10 I3MEHEHUS CTPYKTYPHI yJacTKa IeTIH: o—1}—o

W nocne u3mMeHeHus CTPYKTYpbl ydacTKa LIEIu: o—@—o

CormpoTuBiieHHE 10 U3MEHEHHI 0003Ha4uM R; = R, a mocjie U3MEHCHUS BBIYUCIMM C YYETOM COCIUHEHHS JBYX
2RR _ 2R
2R+R ~ 3

[10CJIE10BAaTENIbHO IOAKIIIOYEHHBIX PE3UCTOPOB IapaJlIeIbHO K OHOMY R, =
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37 1,5

>U|w|§

o R
3amuieM OTHOIICHHE COITPOTHUBJICHUHU IIOCJIEC USMEHCHHA U 10 USMCHCHUA . R—Z =
1

OtBer. YMensmmuTcs B 1,5 pasa.
14. A

MaruuTtHoe mone HeﬁCTByeT Ha 3apsKCHHBIC YaCTHUIbI, KOTOPBIC ABUIKYTCSA OTHOCHUTECIIBHO MAarHuTHOIO IIOJIA, T.€.
N3 YKa3aHHBIX BaApUAHTOB MMOAXOAUT «IIPOTOH, KOTOpBII71 JABUXKCTCA OTHOCUTCIbHO MAarHUTHOI'O ITOJIS.

15. b
s BeIUMCIeHHs Meproa cBOOOAHBIX KoJieOaHMid Ipy3a Ha JITMHHON HEpacTsHKUMON HUTH HeoOxoauma (opmysia
. l o
nepuoja KoinebaHui MaTeMaTH4ecKkoro Masitouka T = 21 \/;. B Hell mpucyTCTBYET 3aBUCUMOCTH OT JAJMHBI HUTH, & OHA IO

YCJIOBHUIO HE U3BECTHA, U €€ HEBO3MOXKHO HalTH U3 YKa3aHHBIX IMapaME€TPOB MPYKUHHOTO MasATHUKA.

16. B

Jauo: PaccrosiHre nipu aXxooKkaImu onpeaesnseTcs mno gopmyne S = Czﬁ = 342£ =510 (m).
¢ =340m/c Ortser. 510 (M).
At =3c
S—?
17. r
[laHo: Sanumem ¢opmyny Beruucienus KIIJ| peansHOro tpanchopmaropa, B HEM IMoOJie3Has paboTa
n = 90% COBEpIIACTCS Ha BTOPHYHOM 00MOTKE, KOTOpast HAaXOUTCS IO/ HArPy3KOi:
- 0
Uyl _ nUil; _ 90%380-1
L =1A n= ﬁ 100% = U, = 12-1301% = 19100% 180 (B).
U; =380B Otser. 180 (B).
IL=19A
U,—?
18. A

Jucnepcus cBeta — 3TO 3aBUCUMOCTh CKOPOCTH CBETa OT JJIMHBI (YACTOTHI) BOJHBI HJIM 3aBUCHMOCTH ITOKa3aTels
NPEeIOMIIEHUs] OT AJHMHBI (4acTOThI) BOJHBI. Yem Oomble 4acToTa CBETa, TeM OOJBLIE MOKAa3aTelb €ro MPEIOMIICHUS.
[TosTOMy cuibHEE BCero nmpeinoMIsIoTCs (OTKJIOHSIOTCS OT MEPBOHAYAIBHOTO HANpPaBJICHUs) (PHOJIETOBBIE JyUH, KaK Jy4u
C HauOOJIBIIEH YaCTOTOH 10 CPABHEHHIO C OCTAIHHBIMHU YKa3aHHBIMH.

19. A

2
o o mv
CornacHo 3akoHy OWHmTelHa i1 ¢orodddexra hv = A, + —~ Ui YBEJIMYCHHs CKOPOCTH BbUIETA
(hOTO3JIEKTPOHOB HEOOXOJUMO YBEITUUUTH YACTOTY U3IYUEHUs], OT MHTEHCUBHOCTHU M3JIyYeHHSI OHA HE 3aBUCHT.

20. A

Ecimu peakiusi IpOTEKaeT C IMOMIOLICHUEM SHEPIruy, TO COIVIACHO CIHELMAJIbHOW TEOpUM OTHOCUTEIBHOCTU U3
3aKOHA DKBMBAJEHTHOCTH Macchl M dHeprum AE = Amc? crezmyer, 4To Macca MpOJYKTOB peaKiuu OyneT GOIblie, deM
Macca sziep 3J1eMEHTOB, KOTOPBIE B HEE BCTYIIHIIM.

21. 1T, 2B, 3], 4A

Bompoc Ha 3HaHWMe BHAOB paBHOBecHs Ten. Ko BTOpOMY PHCYHKY OTHOCHTCS pasroH Tena, T.K. M3 HYyJIEBOH
Ha4YaJIbHOW CKOPOCTH TEJI0 MOKET TOJBKO YBEIHMUMBATH CKOPOCTb, ChE3XKasi C HAKIIOHHOH TUIOCKOCTHU O] JEMCTBUEM CHIIBI
TAKECTH.

22. 1T, 2A, 3B, 4B

[Ipu BbIMONHEHUU 337aHKS HEOOXOAMMO OOpAaTUTh BHUMAaHHME HA HaNpaBJICHHE CTPEJIOK Ha rpadukax, T.e. Ha
HalpaBJCHUE U3MEHEHUN MaKpOIapaMeTpOB ra30B.
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23. 1B 2A, 311, 4B

IIpu pemennn HeOOXOTUMO HUCIIONB30BATh IPABUJIO «JIEBOM PYKW» ISl OTIPEICTICHHUS HAIIPaBJICHUS CHIIBI AMIiepa,
KOTOpas ACHCTBYeT Ha MPOBOJHUK C TOKOM B MarHUTHOM Tojie. B ciydyae C TpeTbUM pPHUCYHKOM IPaBUIOM
BOCTIOJIB30BAThCS HE TOMYUYHUTCA, T.K. HAlIPaBJIIEHUE CHIIBI TOKA MapajUIeIbHO HATIPABICHUIO JTMHUNA WHAYKIIMA MarHUTHOTO
MoJIsl, 2 B TAKOM cirydae 1o hopmyne Fy = Bllsina cuna Amrepa paBHa HYIIIO.

24, 1A, 2B, 3B, 4

I[J'Ii[ BBIYUCJIICHHA MOMIHOCTU HNPUHHUMACMOIO aHTCHHOM CHTHajla B 3aBHCHUMOCTH OT MOIIIHOCTH TICpCAaTHrKa

S N
ep " opz- Kak BuamMm, MOIIHOCTP NPUHUMAEMOTO AaHTEHHOW CHTHalla OOpaTHO

mpornopuruoHajibHa KBaJApaTy paCCTOAHUA, KOTOPOC MPCOO0JIC]I CUTHAI. HpI/I nepeaaye curiajia B OJJHOM HAIIpaBJICHUH B

BocnonbzyeMcs  Qopmynoit P, = By

2
MyHKTE | MOUTHOCTH YMEHBIIIUTCS B 22 =4 pasa, a B MyHKTE 3 MOIIHOCTh YBEJIMYUTCS B V2© =2 pasa.

IIpn mepemade curHama B OAHY CTOPOHY C OTPaX€HHEM OOpaTHO MOIIHOCTH ABYKPAaTHO MEHSETCS 00paTHO
MPOTOPITMOHATIBHO KBaIPaTy PACCTOSHUS, T.€. CTAHOBUTCS OOPAaTHO MPOIOPIIHOHANBHA PACCTOSHHIO B Y€TBEPTOM CTETICHH.
Ilpu mepenaue CuUrHama ¢ OTPAKEHHEM B MyHKTE 2 MOIIHOCTH yMeHbmTcs B 2% = 16 pas, a B myHKTe 4 MOIHOCTH

YBEJIUYUTCA B (2\/5)4 = 64 pa3za.
25. 1. 1,5(M/c?); 2. 800 (H/m)

[lano: [To rpaduky onpenensieM >KECTKOCTh PE3MHOBOM JIGHTHI W3
m = 4 kr sakona ['yka misi nmuednod nepopmaunuu F, = kx = k =
= F, F 20
L=2=——=200H/m. >
u=0,1 x Al 04-03 0 30 40 50 60 lLcm
x=0,05mM . a 1. MH3o0pa3uM pHUCYHOK, JEMOHCTPUPYIOIUUH  CHJIBL,
_ 1M . Np — . JIEHCTBYIOIME HA TIPy3, KOTOPBIM TAHYT C IIOMOILBIO
9 / c? EFB fy x PE3UHOBOM JIEHTHI. 3aTeM 3amuiieM BTOopoi 3akoH HeroToHa B
1 a—7 _ ~ BEKTOPHOM BHJIE, a IIOTOM B TIPOCKIIMU HA OCh X'
La—1 =
mg) 7 — - N - _ N
2. ky=? N+ F +mg+ F,=ma
i _ _ __kx—umg _ 200-0,05-0,1-4-10 _ 2
x:F,—Fp=ma=kx —umg =ma=a= — = Z =1,5 (m/c?).

2. To, 4TO JICHTY CJIOKWJIM B JiBa pa3a, O3HAYaeT, YTO €¢ JJIMHA YMEHBIIMIACh B JBa pa3a, U OHA Telephb IPEICTABIIICT
coboif NIBe mapayuIebHO COCJIMHECHHBIE PE3MHOBHIC JICHTHI B J[Ba pa3a MeHbIeH jmHbl. HaiimemM cHadamga XKECTKOCTh
MOJIOBUHBI JIJIMHBI JICHTHI, OHA SBJISETCS OJIHOM W3 OJMHAKOBBIX YacTel, KOTOpBIE COEAMHEHHBIE MOCIEeN0BATENHLHO

1,1 1 '
00pa3yroT LENBHYIO JICHTY, T.€. TI0 3aKOHY MTOCIIE/IOBATEILHOTO COSIMHEHNUS TIPYKUH Tte=r> k =2k.

Teneps HalifieMm, Kakasi ®ECTKOCTh OYJET Yy CJIOXEHHOH BIBOE JICHTHI, T.€. Y JABYX HapajlIeJIbHO COCIUHCHHBIX MMOJIOBUH
JIEHT KECTKOCThIO k Kaxmas: k, = k +k =2k =4k =4-200 =800 (H/m).

Ortser. 1. 1,5 (m/c?); 2. 800 (H/m).
26. 1. 0,3 (M/c);2. 0,9 (m3)

JlaHo: 1. 3anumem ypaBHEHHE HEPA3PbIBHOCTH MOTOKA KUIKOCTU B TPYOE C yUETOM COEIUHEHHUS JBYX
Sovp+S3v
d;,=01Mm TpyO Spv, + S3v3 = S1v; =2 vy = % Y MOZCTaBUM (pOPMYJTy IUIOMIAAN KPYTIIOTO CEUCHUS
’ 1
nd?,
dz = 0,05 M TPY6BI S = T
d; = 0,04 m 4} nd}
TP ddvy+ddus  0,0520,5+0,0421 0.285 (g) ~03 (g)
v, =0,5M/c 1= ndf -4 0,12 o ) T NS
4
v3 =1Mm/c

2. Berunciaum 00beM BOJBI, KOTOPBIH MPOMIET Yepe3 monepeyHoe ceueHue nepBoi TpyOs! 3a
t=400c yKa3aHHOE BpeMs, YUUTHIBas, YTO TpyOa umeeT ¢popmy nmmHapa (I, — paccTosiHue, KOTOpoe
MPOXOAMT BOJIA B TIEPBOIi TpyOe 3a BpeMs ¢, T.€. BBICOTA IMINHIIPA):

mT=3
2 .0.12
1o —? Vi =Sl = Sivit = ﬂ%vlt = % +0,285 - 400 = 0,855 (M3) ~ 0,9 (M*).
2.V =7 Ortser. 1. 0,3 (%), 2.0,9 (m3).



27. 520 (xIla)
JlaHo:

V2 == 2V1
p2 =p1 +A4p
Ap = 40 klla

T, =27°C = 300K
T, =377°C = 650K
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3anumem 3akoH KiameipoHa, KOTOpPBIH ONMUCBIBACT IMIPOIECC WM3MEHEHUS BCEX
MaKponapaMmeTpoB UACAILHOTO T'a3a MpU MOCTOSIHHON Macce:

2TyAp _ 2:300-40
T,—2T;  650—2-300

piVi _ p2Ve = piVi _ (p1t+4p)2Vy
T T, T T,
480 (kIla).

Briuucnenus BeinoiaHeHs! cpa3y B klla. KoHeuHoe naBneHue rasa:

p2 = p1 + Ap =480 + 40 = 520 (xI1a).

=>p1T, = 2Tip1 + 2T1Ap = p1 =

p2—?
28. 1,6 (°0)
Hano:
1
m=osmp
F=10H
u=20,6
¢, = 1500 Ki[TKK
m, = 0,005 kr
n=0,5
[l=0,02m
n=10
AT—=?
29. 84%
Jamno:

¢ = 4200 2%
V=1n=10"3 M3
AT = 80°C

S =0,1 Mmm?

pe = 0,15 0m - Mm% /M

Ortser. 520 (xI1a).

3amuuieM TO, 4TO 4acTh MOAYJS PaOOThI CUIIBI TPEHUSI CTUPATENBbHOW PE3UHKH O MOBEPXHOCTH
Oymaru, mepexoAuT BO BHYTPEHHIOK SHEPTUIO0 KOHUUKA PE3WHKH, T.€. B e¢ HarpeB Q =17 - |ATp|.
Monynb paboThl CHIIBI TPEHHUS |ATp| = FpS = puNS, a KoJIn4ecTBO TEIIOThI, KOTOPOE MOIyYUT
KOHYHK pe3uHku Q = ¢,mAT, cnenosareinbto, c,mAT = nuNS.

Cuna, ¢ KOTOpOW pe3WHKY NMPHUAAaBIUBAIOT K Oymare, paBHa CHJIe HOPMAJbHOW PEaKIMH OMOPHI
F = N, a oOuuii myTh, Ha KOTOPOM OYZET COBepilicHa paboTa CHibl TpeHus, paBeH S = nl. B
pe3yibTaTe HUMeeM:

1
20

Otser. 1,6 (°C).

20nuFnl _ 20-0,5:0,6:10-10-0,02
cpmp 1500-0,005

¢ymyAT = nuFnl = AT = = 1,6 (°C).

®dopmyna pacuera KIIJ] snmekTpouaiiHMka ¢ yd4eTOM TOrO, YTO €ro IOJIE3HOW paboTOM
SIBIISIETCS TIepeiada Terlia BoJIe, a 3aTpaueHHoi — paboTa 3JIeKTPHUECKOTO TOKa!

cmAT
n= U2
A t
Macca Bomsl m = pV, conpoTHBIEHHE CTaJbHOTO IPOBOJAA, U3 KOTOPOTO H3TOTOBJIECHA
HarpeBaTellbHas CIupaib, R = p, é [ToymcTaBuM 3TH BRIpaKEHUS B HCXOIHYIO POpMYyITy:

-100%

_ cpVATpl oo, 4200:1000:1073800,15:24.2 L o, oo
l=242m N="yrs 100% = 2202:300-0,1 100% = 84%.
U=220B VienbHOE CONPOTUBJIEHHE IIPOBOAA U €ro ILIOMAIb MONEPEYHOro CeYeHUs He MePeBOAUM B
CHU, T.K. MM? COKpaTSTCSL.
t =300c : P
KT Ortget. 84%.
=1000 —
P 3

n—=7?
30. 0,5
JlaHo: Beinuimem (opMyiy cuiibl Toka B npoBoanuke | = |e|n,Sv. Ilpu napaniensHOM COeIUHEHUH

ll = 0,1 M, 12 = 0,2M

vy
2

IBYX mpoBogHUKOB Uy = U,, cienoBaTenbHO, 0 3aKkoHy OMa juist yuactka uenu I1Ry = I R;.

l
YuutbiBas GopMyy CONMPOTUBICHUS MPOBOJAHMKA R = p§ M TO, UTO MaTepHasIbl NPOBOTHUKOB

OAWHAKOBBI, IMOJTYIHUM:
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— l1 — lz vy ll 0,1
leln.S1v1p=— = le|n,S,v,p==-===-=-—==0,5.
S1 Ay 1% lz ,2
Orser. 0,5.
31. 2 (B)
JlaHo: LI? 2W,
aHo. DHeprust MarHUTHOTO TOJIst Katymiku W, = - = L= 12“”.
W, =2-1073 Ix
™ Mopyas OC caMOMHAYKIIMK B KaTYIIKE:
['=02A le. | = LAl W AL _ 2:2:10731 2 (B)
Al=1A Stb™ % Ac ™ 12 At 0,22:005 '
At = 0,05 ¢ Ortser. 2 (B).
|£si |_7
32. 0 i, MA
Bpemenu 3 Mkc Ha rpaduKe COOTBETCTBYET MAaKCHMAJIbHOE 3HAUCHUEC 0,7 TN
CHJIbI TOKAa B KaTyYHIKC MHAYKTUBHOCTHU, T.C. © MAKCUMAJIbHOC 3HAYCHUC SHCPIrun _‘:__':’ _:_ 'I*“:'"
MAarHuTHOro 1oJs B Hel. [Ipu 3ToM 3HEprus ANeKTPUUECKOro MoJisi KOHAEHCATopa 0 1 5 3 A . " >
, MKC
MHUHHUMAJIbHA, T.€. paBHA HYJIIO. F
| | |
07
33. 9 (M)
1
JlaHo: Ha Bomuoii moBepxHoctu ©OacceiiHa oOpa3syercs d :
4 CBETOBOE TISITHO OTPAaHUUYCHHOTO JWaMeTpa U3-3a TOTO, — —- ~H .
n= § YTO CBET BBIXOAMT M3 CPEIbl C OONbIICH ONTUYSCKON r '
IJIOTHOCTHIO (BOAA) B CpPEAy C MEHBIICH ONTHYECKOM h a,
1
h=39mMm TUIOTHOCTBIO (BO3YX). a :
V7 ~ 2,6 [Ipu >TOM NpH NajJeHUU Jydell CBETa Ha MOBEPXHOCTH
d 5 BOABI IOA OHNPCACIICHHBIM KPUTHYCCKHUM YIJIOM Ha6J'IIOIlaeTCSI SABJICHUC IIOJIHOI'O BHYTPCHHECTO
- OTpakeHWs, U TIpH OONBIINX yTIIaxX MaJieHus CBET U3 BOABI HE BHIXOAWT HA MOBEPXHOCTH. Cxemy

ATOTO SIBJICHHSI YIOOHO M300pa3uTh HA PUCYHKE, €CIIA TTOKa3aTh BHUI COOKY.

S|

3anuieM 3aKoH MIPEJIOMJICHUA CBETAa IJId SABJICHHUSA IIOJHOI'O BHYTPCHHCTO OTPAKCHUS sina = , pacCMOTpUM

o o o o o r
TPEYTroJIbHUK, 00pa30BaHHBIN OJHUM W3 TIPEJIEBHBIX JIydel 1 BRICOTOH (TiyOnHOM) OacceiiHa: F=tga=>r = htga.

Haitinem tga = sina_ & M MOJCTaBUM Bce B GOpMYITy JUAMETpa Kpyra:
g cosa  V1-sinZa PMyTLY pa kpy
1 3
— o — — op_Sina__ _ n___92.39._% __92.39.3 ~72.39.3 _
d—2r—2htga—2hm—2h 12—2 3,9 9—2 3,9 ﬁ~2 3,9 2,6—9(M).
1-(;) 175
Ortset. 9 (M).
34. 225 (MaB)
aHo: 3anuiem 3aKOH COXpaHEeHUS SJHEPTUH JJIS PESITUBUCTCKON MexaHuku E = Ey + E,, BeIpa3uM u3
me ~16-10-27 kr HEro KMHETHYECKYIO SHEPrHIO IIPOTOHA H MOJCTaBUM (hOPMyITbI 3Hepruu nokos Ey = myc? u
0~ L 2
16-10-19 K [IOJIHOM »Hepruu Tena E = mo—cz:
ex16" J1 v
N 1-(9)
c~3-108 <
_ _moc? 2 _ o 2 1 o 21 _ 2 _
v = 0,6¢ Ey = 1_(2)2 —mpc™ = MmyC 1_(&)2 —1=myc ( =036 1) = 0,25myc* = 0,25 -
-2 . .10—27.9.1016
Ec—? 1,6-10727 - (3-108)2 (JIx) = 22 1,1661-20—1‘? 1 (3B) = 2,25 - 108 (3B) = 225 (M3B).

B mporniecce pacdeToB ynoOHO HE CIIENIUTh CYUTATH SHEPTHUIO B JXK, YTOOBI JIETKO BBITIOTHUTH COKPALICHHS TTPH
JlanpHeiiem nepesoje B 3B u MaB.

Ortser. 225 (M3B).



