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1. Hean u 321241 NPAKTHYECKUX 3AHATHIA:

a) M3yueHue OCHOBHBIX (PM3NYECKUX SIBICHUN U UJEH, OBJIaJICHHE (PyHIaMEHTAIb-
HBIMU TMOHATHSIMH, 3aKOHAMHM U TEOPUSMU COBPEMEHHOM M KIIACCUYECKOW (DU3HKH, a
TaK)Ke METOJaMH (PU3NUECKOTO UCCIIEI0BAHUS.

0) dopmupoBaHNE HAYYHOTO MHPOBO33PEHUS U COBPEMEHHOIO (PU3UYECKOTO
MBIIUIEHHUS.

B) OBnaseHre MpueMaMy U METOJAMU PELICHHs KOHKPETHBIX 33]1a4 U3 Pa3IMYHbIX
oOnactelt GU3UKH.

OO6BEM U CPOKH BBIMIOTHEHUS JAHHOTO BUJa padOT COOTBETCTBYIOT YU€OHBIM I1j1a-
HaM CTYJIEHTOB JTHEBHON (POpMBI OOyUEHHUSI.

2. I1;1aH 3aHATHI.

1. Pa30op BOMpOCOB CTYJICHTOB 0 JOMAITHEMY 3aJIaHHUIO.

2. Pemienue TUIMOBBIX 33/1a4 HA JTIOCKE.

3. CaMOCTOSITENIbHOE PENIEHUE CTYACHTAMU HEKOTOPBIX 3a/1a4 Ha 3aHSATUU U MO/I-
BEJICHUE UTOTOB.

4. ®opMyIUpOBKa IOMAIIIHETO 33/IaHMUSI.

3. TeMmbl 3aHATHI.

Ne
n/n

TeMbl NpaKTUYECKUX 3aHATHI

KunemaTtuka marepuanbHoil Toukd. KuHemaTnueckue ypaBHEHUS ABUKEHUSI MaTEpUAIbHOU
Toukd. CKOPOCTh U YCKOpPEHUE MaTepHalbHOM Touku. KnHemaTtuka JBMKEHUS TBEPIIOTO
Tena. Bpaienue TBEpIOro Tena BOKPYr HEMOJABHXKHOW OcH. CBsI3b MEXAY JIMHEUHBIMU U
YIJIOBBIMHM BEJTMYMHAMM.

JunaMuka MarepuanbHOM ToUkH. 3aKoHbl HploTOHA. LleHTp Macc MEXaHMYECKON CUCTEMBI.
VYpaBHeHHe ABMXKEHUS IIEHTpa Macc. YpaBHeHHE MOMEHTOB. OCHOBHOE ypaBHEHHUE JHWHA-
MHKH BpPAIaTENbHOIO JBHXXEHUS TBEPAOTO Tela. [[BHiKeHUE MAaTepUalbHOM TOYKH B IIOJIE
LHEHTPAJIBHBIX CHUJL.

3aKOH COXpaHEeHHUsl UMITYJIbca. 3aKOH COXPaHEHHUsI MOMEHTa uMItyibca. Pabora mepeMeHHoM
cuibl. [ToTeHIIManbHas SHEPTUs MaTepUaNbHON Touki. KuHeTndyeckast SHEprusi MaTepualib-
HOU TOYKH. 3aKOH COXpaHEHUs NOJTHON MEXaHUYECKON SHEPTuH.

I'apmonnyeckuii ocrmuniarop. CiaokeHHe TapMOHUYECKUX KojeOaHui. 3aTyxaromue Koje-
OaHus. BeiHyX1eHHbIE KOoJIeOaHusl.

Pabora u Terora. Buyrpennss sneprus. I[lepBoe Hauano tepmoannamuku. [{ukn KapHho.
Ourtponus. Bropoe Hayano TepMOJIMHAMUKHU.

OyHKIUS pacnpeneneHus BeposTHocTed. bapomerpudueckass ¢opmyna. Pacripenenenue
bosbimana. Pactipenenenus Makcsesuia. SIBiieHus mepeHoca B rasax.

3akoH Kynona. Hanpssk€HHOCTB 3eKkTpocTatiudeckoro noiist. [IoTok BekTopa HanpsiKEHHO-
CTH 3JIeKTpocTaTuyeckoro nois. Teopema ["aycca.

[ToTenmuan snexkTpocTatuueckoro moysi. CBsA3b MEXKIY HAMPSKEHHOCTHIO DJIEKTPOCTATHYE-
CKOI'0 TOJIA M €ro MOTEHUUATIOM. SIBJIeHHE NOJIAPU30BAHHOCTU AUAJIEKTpUKa. BekTop mons-
PU30BAHHOCTHU. DJIEKTPUYECKast EMKOCTh TPOBOTHUKOB. DHEPTUS IJEKTPUICCKOTO TTOJIA.




Tembl IPaKTHYECKUX 3aHATHH

DJIEKTPUUYECKUN TOK. DNEKTpOoABMKYyIIas cuia. 3akoHsl Oma u Jlxoynsa-Jlenna. [IpaBuna
Kupxrodga.

3akon buo-Capapa-Jlamiaca. Teopema O UUPKYJIALMU BEKTOpAa MArHUTHOW WHIYKIIHH.
DneKTpUYecKHe 3apsibl B MAarHUTHOM 1oJjie. [I[poBogHuKY ¢ TOKOM B MarHUTHOM 1oiie. Cu-
n1a Ammepa.

3aKOH 3JIEKTPOMarHUTHOM MHIYKUUU. SIBIEHHE caMOMHAYKLUU. YpaBHEeHUss MakcBeuia B
UHTerpasibHON ¢dopme. YpaBHeHus MakcBemia B auddepennuanpHon dopme. Bekrop
Ywmoa-IloiTtunra.

WuTepdepeHnyst B TOHKUX IUIEHKAX.
[Tousitue o mudpakuuu Ppenens. Judpakuus Dpaynrodepa. Audpakumonnas pemeTka.
3akoH Maimoca.

3aKOHBI TEIUIOBOTO M3NydeHus. Buemnuit porosddext. dpdexr Komnrona. JlaBnenue cae-
Ta.

Bonubr ne bpoitns. CooTHomenusi HeotpeaenéHuocTed. BonHoBass QyHKIus. YpaBHEeHUE
[[Ipénunrepa.

MukpoyacTriia B OJHOMEPHON MOTCHIUATBHON SIME MPSMOYTOJIBHOM (POPMBI. ATOM BOZIO-
pona B KBaHTOBOH MexaHuke. CiioxkHble aroMbl. OCHOBBI (DU3UKU 37€MEHTAPHBIX YACTHII.
CrtpoeHue aToMHBIX siiep. PajnoakTuBHBIN pacniaj siaep.




3AHATHUE 1
1. Yactuua ABMXKETCS TaK, 4TO €€ PaJUyC-BEKTOP 3aBUCUT OT BPEMEHHU IO 3aKOHY

—

, ], k — enu-

2 3

f'(t) = TAE + ]B(E) +kC (Ej , e A, B, C — mocTossHHBIE BETUYNHBI, i
T T T

HUYHBIE OPTHI B JIEKApPTOBOU cHUcTeMe KoopauHaT. Ha kakom paccTossHUU OT ocu Y Oy-

JIeT HaXOJUThCS YacThIla B MOMEHT BpemeHu t=1 ¢, ecnmu 1=1c? A =3 M, B=2 M,

C=4wm. OtBet: 5,0 M

2. YacTuna ABWXKETCS TaK, YTO €€ PaJNYyC-BEKTOP 3aBHUCHUT OT BPEMEHHU II0 3aKOHY
3 4

?(t) = TA(EJ +_j'B+_k'C (1) , Tne A, B, C — nocTossHHbIC BEJIMYHHEI, T, ], K — eIu-

T T

HUYHBIE OPTHI B JICKAPTOBOM cUCTeME KoopauHaT. Haliiute MOIynb CKOPOCTH W TaH-

T'CHC YIJIa, TI0JT KOTOPBIM OYJET HampaBjeHa CKOPOCTh V K OCH Z B MOMEHT BpEMEHHU

t=1c,ecmu t=1c. A=5m, B=4 M, C=3 m. Ortser: 19,2 Mm/c, 1,25

3. Yactuma ABWXKETCS TaK, YTO €€ PaJAMyC-BEKTOP 3aBHCHT OT BPEMEHH IO 3aKOHY

3 4 6
r(t)= TA(EJ +] B(Ej —A(Ej +Kksinot, rie A, B, ® — MOCTOSHHBIE BeTHYHHEL,
T T T

- = o

1, ], k — CAUHNUYHBLIC OPTEHI B ,Z[eKapTOBOfI CUCTCMC KOOPpJAHHAT. UIepe3 CKOJIBKO CCKYHI

CKOPOCTb YaCTHIIbl OKAXETCA NEPIEHIUKYIAPHON ocH Y, eciii T=1 c? A=4 M, B=2 M,
®=1/2 pan/c Ortset: 0,577 ¢
4. Yactuua Hayaia CBO€ JBM)KEHHE U3 Hauaja KOOPJMHAT, U €€ CKOPOCTb 3aBUCHUT OT

3 5
. > (t - (t
BPEMEHH IO 3aKOHY v(t): IA(—] + jB(—] , Tne A, B — moCTOsSIHHBIE BEIWYMHBI,
T T

- -

I, ] — eIMHUYHBIC OPTHI B JEKAPTOBOM crcTeMe KoopauHat. Ha kakoe paccTosHHE OT

Hayaja KOOpJMHAT YJAJUTCs 4YacThlla B MOMEHT BpemeHu t=1 ¢, ecim t=1 c.
A=4 m/c, B=5 m/C? OtseT: 1,30 M
5. Yactuna Havana cCBOE JBM)KEHHE M3 Hauyaja KOOPAMWHAT, U €€ CKOPOCTh 3aBUCUT OT

3
o >, 2 t > =
BPEMCHH 110 3aKoHy V (t)= ( iA + jB)(—j ,tae A, B — nmocTosHHbIE BEIMUUHEL, i, | —
T
€IMHUYHBIE OPTHI B ICKAPTOBOM cHUCTEME KoopauHaT. Kakoi myTh mpoenaer yacTuia
3aBpemsa t=1c,ecmu t=1c? A=4wm/c, B=5 m/C. Otger: 1,60 m

6. Hactuua Hauana cBoe ABIKEHHE M3 TOUKA C PAaIHyCOM-BEKTOPOM F — (]+T)C Cco

2
R -t = (1
CKOPOCTBIO, KOTOpas 3aBHCHT OT BpeMeHH 1o 3akoHy v(t)=iA—+ Bl —|, rme
T T

A, B, C — mocTosiHHBIC BEIMYUHBL, |, | — €IMHUYHBIC OPTHI B I€KAPTOBON CHCTEME KO-
opauHat. Ha kakoe paccrosiHME OT Hadajla KOOPAWHAT YIAJIUTCS 4YacTULA B MOMEHT
Bpemenu t=1c,ecnmu t=1c?4A=1wm/c,B=1wm/Cc,C=1wm. Otset: 2,007 m
7.(1.3.4,6) YacTtuia u3 COCTOSHUS IMOKOS Havaja JABUIaThCsA IO Ayre OKPYKHOCTH paju-
yca R=1 M ¢ yrioBoil CKOpOCTbIO, MOAYJIb KOTOPO 3aBUCUT OT BPEMEHHM IO 3aKOHY



3

t

0= A(— . IIeper; CKOJIBKO CEKYHJ YIoJI MCXKAY IOJIHBIM YCKOPCHHMEM 4YaCTHUIELI U €€
T

CKOpOCTBIO OyzeT paBeH 45°, ecmm t=1¢?24 =7 ¢ Otger: 0,809 c
8. YHactuia u3 COCTOSIHHMSI TOKOSI Hadaja JIBUTAThCSA IO Oyre OKPYKHOCTH paguyca

3
t .
R =1 ™M Tak, 4TO yroJyl MoBOpPOTa 3aBUCUT OT BPEMEHHU IO 3aKOHY ¢ = A(— . Haittu
T

HOPMAJIbHOE U TaHTEHIUMAIbHOE YCKOPEHHUS YacTHIEL Yepe3 Bpems t=1c, ecmu 1=1 c.
A =1 pan. Otset: 9 M/c?, 6 m/c?
9. YacTuia U3 COCTOSHMS IOKOS Hayala JBHIaThCsA 110 Jyre OKPYKHOCTH pajiyca

5
t

R =1 M C yIJIOBBIM YCKOPEHUEM, KOTOPOE 3aBUCUT OT BPEMEHH M0 3aKOHY € = A - (— .
T

Haiity nuHEiHYI0 CKOPOCTH YacTUIB! Yepes BpeMs t=1c, ecim t=1c. 4 =4 ¢
Otger: 0,667 M/c
10. Jquck paguyca R =1 M Bpamancs BOKPYr CBOEH OCH € YIJIOBOW CKOPOCTBIO (,. B

MoMmeHT BpemeHu {=0 oH Hayam TOPMO3UTHh. MOIYyNb €ro yIJIOBOTO YCKOPEHHS TpU
2
9TOM 3aBHUCEJI OT BPEMEHHU 110 3aKOHY € = A(—j . Uepes CKOJIBKO CEKYH]I IMCK OCTaHO-
T

Butcs, eci T=1¢?4=0,3¢?, 0, =6,4c™. OrtBeT: 4 ¢
11. Tuck pagnyca R =1 M Bpamaics BOKpYT CBOEH OCH C YIJIOBOW CKOPOCTBIO (,. B
MoMeHT BpemeHu t=0 ero yrjioBoe yCKOpEHHE CTajl0 BO3pacTaTb IO 3aKOHY

2 6
t
€= A(—j — B(—j . Uepes CKOMBKO CEKyHJ JAUCK Oy/eT MMETh MaKCUMAJIbHYIO YTIJIO-
T T

BYIO CKOPOCTh, ecii T=1¢?4=11¢2 B=3¢c? w,=1c™ Otser: 1,38 ¢
12. Jluck Bpamaercsi ¢ YrjiioBOW CKOPOCTBIO, 3aBUCUMOCTH OT BPEMEHH I~ ¢
KOTOpO¥ 3amaeTcs rpagukomM. Haiitu yron moBopota nucka (B paauaHax)
3at=4c,ecnn o, =4c. Ortset: 4 pan

13. qaCTI/IHa ABUIKCTCA B INIOCKOCTHU TaK, 4TO €€ HMITYJIbC 3aBUCHT OT

-
|

4
o -t = (1 -

BPEMEHHU T10 3aKOHY p(t) =1A—+ |B| — | , rne A, B — nmocTossHHbIC BEJIUYHUHBI, 1, | —

T T

€AUHUYHBIE OPTHI B JEKaAPTOBOM cuUCTEME KOOpAMHAT. Halitu MOnynb CUilbl, NEHCTBYIO-

el Ha JacTuiry B MOMeHT Bpemenn t=1 ¢, ecmu 1=1 c. A=5 kr-m/c, B =2 xr-m/c.

OtBet: 9,43 H

14. HeGonpoi mapuk Maccsl M=4 Kr J1eTUT co ckopocThro V, =10 m/c nox yr-

Sf

oM 0.=60° K rOpM30HTY M IaJacT Ha BEPTUKaIbHYIO cTeHy. Ilocie Heympyroro "

yAapa OH OTCKaKHMBaeT co CKopocThio V, =6 M/c nox ymom 3=30° K TOpHU30HTY. %

Bpewms coynapenus T = 0,01 c. Haittu Monynb cpeqHel CUibl TPEHUS IIapHUKa O
CTEHY. Ortser: 2224 H



15. YacTuriia ¢ Ha9aabHBIM UMITYJIBCOM P, = IA IBIKETCS B IJIOCKOCTH MOJ AEHCTBHEM
3
= - ([t .
CHJIbI, KOTOPAsl 3aBUCUT OT BPEMEHHU MO 3aKOHY F(t) = jB(— . Havitn Mmonynb umMmnysb-
T

ca yepes t=1=1 c, ectu A=1 kr-m/c, B=1 H. Ortser: 1,031 xr-m/c
16. ManeHbKHi MapyuK [IOMECTHIN B TOUKY C PAJHyCOM-BEKTOPOM T = A+ TB+ kC.B

HEKOTOPBIF MOMEHT Ha mapuk noaericteoBaiu cumoir F= iD+ JE +kG. Haiiti npoek-
IIUI0 MOMEHTA CHJIBI HA OCh Y OTHOCHTENHHO Hadana koopauHar. 4, B, C, D, E u G — ne-

- = o

KOTOpBIE€ MOCTOSIHHBIC; 1, J, K — eqUHHYHBIC OPTHI B JIEKAPTOBOM CHCTEME KOOPAMHAT.
A=1m,B=2m,C=3M,D=3H,E=4H,G=5H. OtBet: 4 H'Mm
17. JIBa oquHaKoBBIX Jucka Maccod M=1 kr u paauycoM R=1 M ka1

MOJIOKWJIM Ha TUIOCKOCTh W MPUBAPUIIM JIPYyT K Apyry. HailTu MOMEHT

VHEPLHM TMOJYYHUBIICUCA AETAIM OTHOCUTEIBHO OCH, ITPOXOASAIIEH Iep-
MEHIUKYJIAPHO THNIOCKOCTH JUCKOB Y€pE3 LEHTP MACC OAHOIO M3 JHUCKOB

0. OtBert: 5 kr-M?
18. Jleraynp B BUJIe paBHOCTOPOHHETO TPEYTOJbHUKA CBAPUIIM U3 TPEX OJMHA-

KOBBIX OIHOPOAHBIX TOHKHX CTEpXKHEH Macchl M=1 Kr u mmHbl =1 M Kax-

nbiii. Ock C mpoXOAuT MEPIEeHIUKYISIPHO IJIOCKOCTH JICTAIM 4epe3 ICHTP

Macc TpeyrojbHuka. HallTh MOMEHT MHEpPLUMH JE€Talyd OTHOCUTEJIBHO JTOU

OCH. OtBet: 0,5 kr'™m
19. ToHku#i cTep:keHb MOCTOSIHHOTO CEYEHUS UTMHOW |=1 M JeXuT Ha ocH X | ero Jje-
BbI KOHEI COBMAAET C HayajaoMm koopauHat O. JInHelHas INIOTHOCTh BEIIECTBA, U3 KO-

2

5
al I
TOPOTO CIENAaH CTEPKEHb, 3aBUCUT OT KOOPAMHATBI X 110 3aKOHY P =P, 77 %
rae p, =1 kr/m. Halitn koopauHaTy LeHTpa Macc CTEPKHS. Otgert: 0,857 M

20. Hekotopoe Teno BpamiaeTcsi BOKPYT 3akperieHHoW ocu 0e3 TpeHus. Ero MomeHT

3
t

MMITYJIbCA OTHOCHUTEJIBHO OCH BpAIlCHUSI 3aBUCUT OT BPEMEHHU MO 3aKoHy L = A(— ,
T

2

KT M .
rne A=4 ——— . Uepes Bpems t =1 ¢ Teso umeeT ynoBoe yckopenue =5 pan/c?. Haiitu
C

MOMEHT MHEPIIMH Teja, ecliv T=1 c. Orser: 2,4 kr-m?
21. ToHKMIT OMHOPOHBIN CTEpPKEHb MacChl M=4 KT ¥ JUIHHBI = 5 M MoXeT Bpaiarbcs B
TOPU30HTAIBHOM IIJIOCKOCTU BOKPYT BEPTUKAIBHOW OCU C, MPOXOIA- C

1IEW yepe3 CepeInHy CTEPKHS. B 0CH 1€MCTBYeT MOMEHT CUJIBI TPEHUS [ 7y
M:p=1 H-M. K KOHIly CTEp»HS B IUIOCKOCTH BpPAILLEHUS MEPIECHAUKY-

JSIPHO CTEPKHIO MpUKIaAbiBatoT cuity F=6 H. Haitnure yrioBoe yckopeHue CTep»KHs B
Ha4YaJbHbIA MOMEHT BPEMEHH. Otger: 1,68 pa)l/c2
22. Teno Bpalaercs BOKPYT 3aKPEIUVICHHOW OCH C YIJIOBBIM YCKOPEHH-
€M, 3aBUCHUMOCTh OT BPEMEHH KOTOpOro 3agaercsi rpa¢pukoM. MoMmeHT

-2

WHEPIMH Tella OTHOCHTEILHO OCH BpamieHus paseH |=5 kr-m”. Haiitu
MOMEHT UMITyJIbCA TeNa B MOMEHT BpeMenu t=4 ¢, ecim g, =4 ¢

Otset: 20 H'm-C




23. ToHKHMI CTEp)KEHb TTOCTOSHHOTO CeUeHUs JTMHOU |=1 M pacmnosiokeH nmapauieabHo
ocu y. HmxHMIT KOHEIl CTEpIKHS JISKUT Ha OCH X Ha paccTossHuM | oT Hadasa
KoopauHaT. JInHeHHAs TIOTHOCTh BEIECTBA, U3 KOTOPOTO CACIaH cTepikenb, 1V ||/
! A x
3aBUCUT OT KOOPAUHATHI ) 110 3aKOHY P =P, (Tj , rne p, =1 xr/m. Paccuu-

TaTb MOMCHT HMHCPIHH CTCPIKHA OTHOCHUTCIIBHO OCH ). OTBeT: 0,2 KF'M2



3JAHATHUE 2
1. HebGompiioe Teo Hayajo ABMXKCHHE M3 Haudaja KOOPJAWHAT BIOJIb TOPHU3OHTAIHHOM
OCH X TIOJT ICHCTBHEM CHUJIbI, HampaBieHHOW moj yriaoM a=30° k ocu x. Moyiab CUIIbI

3
X o
MEHSETCS B 3aBUCUMOCTH OT KOOPJHMHATHI X 10 3aKOHY F = A(BJ , rne A=4 H. Haiitn

padoTy 3TOM cuiIbl Ha yuacTke myTH oT 0<X<b,raeb =5 m. Otsert: 4,33 JIx
2. Hebonpmioe Teno Hayano JBUXKEHHWE M3 Hayajga KOOPJWHAT BJOJb FOPU30OHTAIHLHOM
OCH X TIOJI IEUCTBUEM CHUJIbI, HAMPABIEHHOM MO YIJIOM o K ocH X. Moaynb cuiibl F =5

X
H ne MCHJCTCs, HO YI'OJI O 3aBUCHUT OT KOOPAMUHATHI X II0 3dKOHY O = AF , TJC A= 5

H. Haiiti paboty 3toii cuibl Ha ydactke mytd oT 0<X<b,rme b=4 m.
Ortger: 16,5 JIx

3. MaccuBHBIN AUCK MOXET BpalaThCsl BOKPYT 3aKperyieHHON ocu 0e3 Tpenus. Ha muck

HA4YMHAET JeHCTBOBATh MOMEHT CHJI, KOTOPBIM 3aBUCHUT OT yrja IOBOPOTa ( IO 3aKOHY

2
M=A| 2 ,rne A =4 H-m. Haligute paboTy MOMEHTa CHJIbI IPU MOBOPOTE JUCKA
?o

Ha yroi ¢, =5 pan. Otser: 6,67 JIx

4. ToHKWI OAHOPOIHBIN CTepeHb Macchl M=1 kr u uuHBI |=1 M MoxkeT Bpamarscs

BOKPYT TOPU30HTAJIBHON OCH, MPOXOJAUIEN dyepe3 KoHen crepxkHs. Crep- ,

YKE€Hb MPUBEJIM B TOPU30HTAIBLHOE MOJIOKEHUE U TOJKHYJIH TaK, YTO He3a- |7 !

KPEIUICHHBIM KOHEI[ CTEepKHsI mpuoodpen ckopocTth v =1 m/c. Haitgure

KMHETUYECKYIO DHEPTHUIO CTEPKHS B IIEPBBI MOMEHT BPEMEHH. Otger: 0.167 Ix

5. Pe3nnosas maiiba maccel M=4 Kr, IBUIasich CO CKOPOCTBIO V=5 M/C, o

0

COCKaJIb3bIBaET ¢ TOPKH BBICOTHI h=6 M. HaiinuTe KMHETHYECKYIO SHEp-
TUIO 1Iai0bl y MOJHOXKUS TOPKHU, €CJIM BO BpeMsl JIBMDKCHHS HaJ manboin
ObL1a coBepleHa padoTa cuil TpeHus Awp=7 Jx. Otsert: 283 JIx
6. ToHKUIH OJHOPOAHBIN CTEP)KEHb MacChl M=4 Kr W JUIMHBI |=5 M MoXxeT w

BpAILIATHCS B BEPTUKAIBHOM MJIOCKOCTH BOKPYT TOPU30HTAIIBHOM OCH, TIPO-
xopsien yepes3 koHen crepxkHs O. CTepKEeHb NPUBOIAT B TOPU3OHTAIBHOE

=
H

Q

MOJIOKEHUE U OTHYCKaroT 0e3 Toimuka. HaliuTe CKOpoCTh HMXKHETrO KOHIA
CTEP>KHS B MOMEHT NPOXO0XKAECHUS UM MOJIOKEHNs paBHOBecHs. CONpoTHUB-
JICHHEM BO3/lyXa MPeHeOpeyb. Otsert: 12,2 m/c
7. OpHOponHbBIN map Macckl M=4 Kr u paguyca R=5 M ckatpiBaeTcs 0e3

HPOCKAJIb3bIBAHKS C TOPKH BbICOTHI N=7 M. HauanbHas CKOpPOCTh IIEHTpa
Macc mapa paBHa v,=6 M/c. HalinuTe yrioByro CKOPOCTh BpalleHHs LIapa i

vO
AT

MOCJI€ TOT0, KaK OH CKaTUTCs ¢ Topku. COnMpOTUBIICHUEM BO3/1yXa MpeHeOpeyb.

OtBeT: 2,33 pan/c
8. ManeHbKuil NIIACTUIMHOBBIA IIAPUK MAacChl My =1 KI' JIBMKETCSA TOPU30HTAIILHO CO
ckopocTeio v, =1 M/c. ITox yrimom a=30° K HaIpaBJICHUIO €O JBUKXCHUS N

14
my !

JIETUT BTOPOH LIAPUK MACChl M, = 2 KI' CO CKOPOCTLIO V, = 2 M/C U CTaJ- o

kuBaetrca ¢ nepBbiM. lllapuku crnunaioTcss W nanee ABMXKYTCS BMmecte. ™0
HaliguTe BeIMUYMHY UMITYJIbCA IIAPUKOB MIOCIIE yAapa. Otgert: 4,89 kr-m/c

©



9. TOHKHMI OJHOPOJHBIN CTEPKEHb Macchl M=1 KT W uHbI I=1 M MOXeT
BpAIllaThCSl B BEPTUKAIBHOM IIIOCKOCTA BOKPYT TOPU3OHTAIBHOM OCH, TIPO- fm
xos1en yepe3 ero kouen. C pa3HbIX CTOPOH Ha CTEPKEHb TOPU30HTAIBHO
B TOM K€ IUIOCKOCTH HAJIETAIOT JIBA OJIMHAKOBBIX IUIACTWJIMHOBBIX IIapuka "o—=)C
TOM e MaccChl ¢ OAMHAKOBBIMU CKopocTsiMu v = 1 m/c. [lepBbIii mapuk 3a- _
CTPEBAET B LICHTPE CTEPKHS, BTOPOM — B HMKHEM KOHIlE. HaliTu yrioByto -
CKOpPOCTb BpAILICHUSI CUCTEMBI T10CIIE yAapa. Otger: 0,316 pan/c
10. Tonkuit 0 qHOPOIHBIN TUCK Macchl M=1 Kr u paguyca R=1 M moxeT BpamaThCcs B
BEPTUKAIBHOMN TUIOCKOCTH BOKPYT TOPU30HTAIBLHON OCH, MMPOXOJsIIeH uepes  m %L
ero kpait O. [Tox yrmom a=30° K rOpHU30HTANIN B TUIOCKOCTH BPAILIEHUS TUC- R
Ka JBWKETCS MAJEHbKUH IJIACTUIMHOBBIM IIAPUK TAaKOM K€ MAcChl CO CKO-
poctbto v=1 wm/c. lllapuk npununaeT K HUKHEW TOYKE BUCSILIETO HEMO- m 2T
JBHKHO 1HCKa. HailTu yriIoBy0 CKOPOCTB BpallleHHsI CUCTEMBI ITOCIIE yAapa.

Otsert: 0,315 pan/c
11. Ha ropu30HTalIbHOM IJIOCKOCTH JIEKUT TOHKHM OJHOPOJHBIM CTEPKEHb MAaCChI
m=1 xr u ;HBI |=1 M, KOTOPBIH MOXET BpaIlaThCs

BOKPYT' BEpTUKAJILHOW OCH, MPOXOJSIIEH depe3 KOHEIl 1% m
) [
crepxkas O. ITox yrmom a=30° K CTEp)KHIO B TOU K€ 1 /ﬁo
o o ¥
TUTOCKOCTH JIBMDKETCS MAJICHBKAW TUIACTHIIMHOBBIN 0 !

HIapUK TaKoH ke Macchl co ckopocthio v =1 m/c. llla-
PHK NPUINNAET K KOHIYy CTEpXkHs. HalTh yrioByr0 CKOpOCTh BpallleHUsI CUCTEMBI IO-

cie yaapa. Otgser: 0,375 pan/c
12. Toukuii OJHOPOIHBIM CTAIBHON CTEP)KEHb MacChl M=4 Kr ¥ UIMHBI |=5 M

o o 0]
MOJKET BpAIIAThCS B BEPTUKAIBHOM MJIOCKOCTH BOKPYT TOPU30HTAIBHOM OCH, m

npoxozsmiei yepe3 ero konery O. ['opu3oHTaNbHO B TOW K€ IMJIOCKOCTH Ha !

N . v
CTEP>KE€Hb HAJIETAeT CTAIBHON MIAPUK TOM K€ MaCChl CO CKOPOCThIO v = 6 M/c. C ™4
KAaKOM CKOpPOCTBIO U IIapUK OTCKOYMT IOCJE a0COIIOTHO YIPYroro yaapa, €Ciu

CTEp’KEHb HAYMHAET BPAIIAThCs C YIJIOBOM CKOPOCThIO M=2 paj/c. Otser: 1,63 m/c
13. /IBa oAMHAKOBBIX TUCKAa Macchl M W paauyca R MOMOXUIM HA ONHY IUIOC-
KOCTb M NPUBApUIU B OJHOM TOUKe. 3aTe€M MOJYUYUBLIYIOCS (PUTYpy MOABECUIN O

Ha TOPU30HTAIBHON OCH, IEPICHIUKYIISIPHON TUIOCKOCTH (DUTYPBI U TIPOXOSIIEH
yepe3 Touky O. Touka O u HEHTPBI Macc ABYX AUCKOB JIEKAT HA OJHOW MPSMO.
Hailigute nepuoa Manbix kosnebaHuit gurypsl Bokpyr Touku O. TpeHuem B ocu
npenedpedn. [Ipunats g = 10 m/c2. m=3 kr, R=4 m. Otger: 6,59 ¢
14. Tonkuit OMHOPOIHBIA TUCK Macchl M U paguyca R mojBelieH Ha TOpU30H-

TaJIbBHOW OCH, NPOXOASIIEN MEPINEHIUKYISIPHO NHUCKY depe3 ero kpau O. K Q
JUaMEeTpaibHO TPOTUBOMOJIOKHOMY Kparo JAHMCKA MPUKPENUIN HEOOJbIION
IJIACTWIMHOBBIA IAPUK TAKOM K€ Macchl M. HalanTe HUKIMYECKYH0 4acTOTy

7]

MaJIbIX KOJICOAaHWW TaKOTO MasTHHKA. TpeHueM B ocu mpeHeOpeub. [IpuHsTH
g=10m/c2Z. m=3kr,R=4 m. Orser: 1,17 pan/c
15. ToHKHIT OMHOPOIHBIA CTEPIKECHL MACChl M U IIMHEI | MOABEIICH HA TOPHU30H- -
TaJbHOM OCH, MPOXOJALIEN MEPIEHIUKYIAPHO CTEpkHIO yepe3 ero nentp C. K |;
KOHITY CTEPIKHS TIPUKPETIHIN HEOOBIION TUIACTHIINHOBBIH MapUK Tako# ke Mac- €
cel M. HaiiguTe yacToTy Manibix KoJieOaHH Takoro MasiTHUKAa. TpeHueM B OcH
npene6peus. [punars g = 10 m/c2. m=4 kr, | =4 m. Otsert: 0,308 I'ng

m
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16. ToHkuii OTHOPOAHBIA CTEpPKEHb IIHMHBI | 1 Maccel M coBepmIaeT rapMOHUYECKHE
HE3aTyXarollye KoyieOaHus 1oJ] AEMCTBUEM CHUJIbI TSAYKECTU OTHOCUTEJIBHO TOPU30HTAb-
HOU OCH, IEPIICHANKYISIPHON CTEPKHIO M IPOXOIAILIEH Yepe3 ero KoHell. B nonoxenuu
PaBHOBECHS CTEPKEHb UMEET YIVIOBYIO CKOpOCTh ®. Haiinure mMakcumanbHbIN yroiu (B
paauaHax), Ha KOTOPBI OTKJIOHSETCSI CTEP)KEHB B Mpoliecce MBMKeHus. M = 2 kr, | = 2
M, o = 0,3 pax/c, g = 10 m/c?. Otset: 0,110 pax

17. T'py3uk mMaccodt M MPUKpPEIUIeH K MPYKUHE )KECTKOCTH K M coBepIaeT He3aTyXaro-
M€ TapMOHUYECKUE KOJeOaHWsI B TOPU3OHTAJIBHOM IUIOCKOCTU C aMmIuiuTynoil 4. B
HAYaJIbHBII MOMEHT TPY3MK BBIIIEI W3 IOJOKEHUS PAaBHOBECHs. 32 KaKOE€ BpeMs OH

MPOMACT MyTh, PABHBIM %? m=4xr, k=5 H/™M; A=6cm. OtBeT: 0,937 ¢

18. I'py3uk mMaccoli M MPUKPEIICH K MPYKUHE JKECTKOCTH K M COBepIIaeT He3aTyXaro-
IIMe TapMOHUYECKHE KOJIEOAHUsI B NOPU3OHTAIBHOM IUIOCKOCTU. MakcuMallbHasi CKO-
POCTB, KOTOPYIO MOXET IIPHOOPECTH IPY3UK BO BPEMsi JBIDKCHIS paBHa V. B Hadaib-

HBII MOMEHT TPY3UK HAXOAWJICS B TIOJOKEHUU PaBHOBECHA. 32 KaKO€ BpEMs €r0 KHHE-
THYECKast SHEPrus yMeHbIMTCA B 4/3 pasa? m = 4 ki, k=5 H/m; v = 6 m/c.

Otger: 0,468 ¢
19. I'py3uk mMaccel M coBepIIaeT COOCTBEHHBIE 3aTyXaoIlIre KoJleOaHusl Ha MPYKUHKE

. T . .
KecTkocTH K 110 3akoHy X = Ae™ Cos(bt + Zj . Halinure norapupmMuyeckuii AeKpeMeHT

saryxanus. k=20 H/m, m=350 1, A=2 cm, b=4 ¢ 1, Ortser: 10,1
20. HeGompimoe Teno, MoABeNICHHOE Ha JIMHHON HEPACTSHKUMON M HEBECOMOM HUTH
mmHbl | coBepimaer  coOCTBeHHBIE — 3aTyXalolmue KojleOaHUs IO  3aKOHY

. T . .
p=Ae™ COS(bt +§j Haiinute UUKIMYECKYyH0  9acTOTy TaKUX  KOJICOAHWHU.

A=0,04pan, |=02m,a=6c? g=10wm/c? Otger: 3,74 ¢*
21. ToHKu#1 OMHOPOIHBIN CTEPIKEHb MacCchl M ¥ JIMHBI | coBepiiaeT cOOCTBEHHBIC 3aTy-
Xaronme Kojie0aHusi B BEPTUKAIBHON TJIOCKOCTU OTHOCHUTEIHHO TOPU3OHTAILHON OCH,

o - T o
MPOXOAIIEH Yepe3 €ro KOHell Mo 3akoHy ¢ = Ae o COS(bt+§j. Havinure nnuny

crepxkus. A=0,03 pan, a=0,7 ¢, b=1 ¢, g=10 m/c2. Ortset: 10,1 m
22. ToHKWi1 OMHOPOTHBIN CTEPKEHb MacCchl M ¥ JUIMHEI | coBepiaeT cOOCTBEHHBIC 3aTy-
Xarouye Kojie0aHusi B BEPTUKAJIbHON MIOCKOCTH OTHOCUTEIBHO TOPU30OHTAIILHOM OCH,

o - s o
NPOXOJISIIEH uepes ero KOHell 10 3aKkoHy ¢ =Ae ™ Cos(bt+§j. Haiinure xodpuim-

ent 3aryxanus. 4 = 0,04 pax, | =30cm, b=4 ¢, g=10 m/c% Otser: 5,83 ¢
23. I'py3uk Macchl M MOJBEINECH HA MPYKUHE KECTKOCTH K M coBepmiacT COOCTBCHHBIC

. T
3aTyxalolye KoueOaHus B JKUJKOCTU IO 3aKkoHy X =Ae ™ Cos(bt+§j. Ha ckonbko

YBCIIMYUTCA HMUKIINYCCKAA 4aCTOTA KoJeOaHul I'py3uKa, €CJIN €TI0 BbITAIIUTDL U3 KUJKO-

cTi B Bo3ayX. CONMpOTHBIEHHEM BO3AyXa U TPEHHEM B OCH mpeHedpeub. 4 = 2 cwm,
m=300n, k=10H/™M,a=4c?. Ortser: 1,61 ¢
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24. I'py3uk Macchl M MOJBEIIEH HA MPYKUHE KECTKOCTH K M coBepmiaer cOOCTBEHHBIE

_ T
3aTyXalolmue KoneOaHus B )KHIKOCTH 10 3aKoHy X = Ae™ Cos(bt + 5) . Bo ckonbko pa3

YBEIMYUTCS LIUKJIMYECKAs 9aCTOTa KoIeOaHMi IPy3uKa, €CIIU €r0 BBITAIIUTD U3 KHIKO-
cti B Bo3ayX. CONpOTUBIEHHEM BO34yXa M TPEHHEM B OCH IpeHeOpedb. A = 2 cM,
m=300r, k=20 H/™M,a =4 c™. Orser: 1,15 pa3
25. HeBecoMast Ipy>KMHKA OJHAM KOHLIOM HPHKPEILIEHA K TEJIEKKE, a IPYyTUM — K Opyc-
Ky, JeXKaleMy Ha TeJIeKKe. Bpycok cOBepIIaeT rOpU30HTAIbHEIE TAPMOHMYECKHE KOJIE-

OaHUsI OTHOCHUTEIHHO TEJIEKKHU IO 3aKOHY X2 :ACOS((Dt-l-(pZ). Te- %‘MW—‘
X2

JIeKKa B CBOIO OUYepe/b COBEpIIACT TApMOHUYECKHE KOoJieOaHUs C
TOM K€ YaCTOTOM B TOM K€ HAMNPABICHUH OTHOCUTEIIBHO 3€MJIU IO

3aKOHY X, = BCOS(oot + (pl). Haiinure ammmutyny (B cM) KojeOaHwMit

o O

X1

OpycKa OTHOCHTENBHO 3eMin. A =4 cM, B=5cM, ¢ =7/3, ¢, =n/4. Ortser: 8,92 cm

26. HeBecomas Ipy»KMHKA KECTKOCTH K OHMM KOHIIOM IPHKPEILIEHA K CTEHE, 4 IPYTHM
— K OpycKy Maccel M, IeXAameMy Ha TOPU30HTAILHOM ITOBEPXHOCTH.

¥ Bmonp MOBEpXHOCTH Ha OpYCOK JEMCTBYET TIapMOHHMYECKas CuUia
F=F,cos(wt), koTopast BEIHYKIaeT OpyCOK KonebaThes ¢ aMILIATY0 A.

HalimuTe eCcTKOCTh MpYy>KUHBI. JluCCUNIaTUBHBIE CUJIBI B CUCTEME OTCYTCTBYIOT. CO0-
CTBEHHbIMH KoneOaHuAMu npeHeOpeub. F,= 8 H, m = 6 k, 4 = 4 cm, © = 2 c ™.
Otger: 224 H/™m
27. HeBecoMas ipy>KMHKA KECTKOCTH K OJJHMM KOHIIOM IPHUKpPEIJIeHa K CTEHE, a IPYTHM
= — K OpycKy Macchbl M, JexXalleMy Ha TOPU30HTAIbHON MOBEPXHOCTH.
e Bnone moBepxHocTM Ha OpycoK [JEHCTBYeT TapMOHUYECKas CHiia
—— F=FK Cos(mt). HaiinuTe aMmnTyy BRIHYXKJIEHHBIX KoJieOaHui Opycka (B

cM). JluCCUNAaTHBHBIE CHIIBI B CHCTEME OTCYTCTBYIOT. COOGCTBEHHBIMHM KOJIEOAHUSIMH
npenedpeus. £, =4 H,m=5kr, k=6 H/™M, 0=7 c™. Ortser: 1,67 cMm

12



3AHSATHUE 3
1. B BO3aynIHOM IIapuKe HAXOAMTCS OJWH MOJIb OJHOATOMHOIO MJ€ajbHOTro Tasza. ['a3
pacumpsiercst ot oobema Vo 10 o0bema Vi, Ipu 3TOM €ro Temiieparypa MeHsieTcs 1o 3a-

0

YHuBepcanpHas rasoBas IocTosiHHas R =8,3JIx/(moms-K). To = 600 K; Vo= 1 M
v, =2 M. Otser: 159 xJIx
2. B BO3QyIIHOM IIapUKe HAXOMUTCS OJMH MOJIb OJHOAQTOMHOTO HJcaJIbHOTO rasa. ['a3
pacimpsiercss oT o0beMa V, 10 o0bema V,, IIPU 3TOM €ro 00beM MEHSETCS 10 3aKOHY

8
KOHYy T=T, [VXJ . Haiitu paGoty (B k/[), COBEpIIEHHYIO Ta30M B ATOM IIpoliecce.

3.
’

13
V=V, [Tl] . Haiitu pabdoty (B k/[k), COBEpPIIIEHHYIO Ta30M B 3TOM IIpoliecce. YHUBEP-
0

casbHas ra30Bast MOCTOsIHHAA R = 8,31 Tk /moms-K. T, = 600 K; V,= 1 M3 V, =2 M>.
Otger: 11,6 xJIx

3. B BO3YNIHOM IIApUKE HAXOAMTCS OIHMH MOJIb OJHOATOMHOTO MJIEAIbHOro rasa. I'a3

pacumpsiercs or obbemMa V, 10 00beMa V,, TIpH 3TOM €ro JaBJIeHHE MEHSETCS MO 3aKO-

12
HY pP=p, (Tl] . Hatitu padoty (B M/[x), coBepIIEHHYIO Ta30M B 3TOM Mpoliecce. YHU-
0
BepcalbHas Ta30Bas MOCTOsiHHAas R =8,31)Lx/moms-K. T, = 600 K; p, = 10° Ila;

Vo=1m3% v, =2 M3, Otser: 3,01 M]Tx

4
T
4. TennoeMKOCTb ra3a 3aBUCUT OT TEMIIEPATyphI 10 3akoHy C=C, (T—J . [Ipn n3mene-
0

HUM TEMIIEpATypsl raza or T, 10 T, UM Obula coBepuieHa padora 4. Haiitu nsmeHeHue
BHyTpeHHel sHeprun raza. C,=1 JLx/K; T,=600 K; T, =2T,; 4 = 100 JIx.

Ortgert: 3620 JIx
5. TemnoeMKoCTh OTHOTO MOJISl UACAIBHOIO ABYXaTOMHOIO ra3a 3aBUCUT OT TEMIIEpary-

T .
pbl 1o 3akoHy C=C, exp(_l_—]. Haiitu paboTy, COBEpIIEHHYIO Ta30M, MpHU U3MEHEHUU
0

Temmeparypel Trasa oT T, [0 T,. VYHHUBepcalbHas ra3oBas IOCTOSHHas
R = 8,3 Jx/mons-K; Cy=1 Ix/K; T,=400 K; T, =2T,,. Otser: —6432 Ik
6. OauH MOJb UICATBHOTO TPEXAaTOMHOIO ra3a COBEPINAET MOJUTPOINMUYECKUN MpoLece
¢ termwoeMkocThio C. IIpu 3TOM ero Temmeparypa yBelUyMBaeTcs Ha AT, U T'a3 COBEp-
maeT padoty A. Halitu AT . YHuBepcanbHas ra3oBasi noctostHHas R =8,31][x/momns-K.
C =30 JIxx/K; A =400 JIx. OtBet: 78,9 K
c 7. UneanpHblil Ta3 coepmaet npomecc 1-2-3. Ero TemioeMkocTs 3a-
GHIEE BHCUT OT TEMIIEpaTyphl, Kak MOKa3aHO Ha rpaduke. Bo ckompko pas
TEIUIO, MOJIyYeHHOE Ha ydacTke 2—3 OoJjblle Terja, MOoJy4YeHHOTO Ha
3 yuactke 1-2. T = 300 K; T, = 900 K; 75=1800 K. C; = 1 Jx/K;
5 7 Co=5Ix/K. Orser: 1,5 paza

7

81
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0

IOJIy4EeHHOE Ta30M IpU YBEJIMYEHUM TeMmeparypel oT T, mo T,. S, = 100 Ix/K;
T, =600 K; T, =2T,. Ortsert: 280 xJIx
9. TemnoBasg MalMHA COBEpIIACT MHUKIMYECKHd mpouecc 1-2-3-1,

2 s ~r
L= M300paXeHHbI Ha Tpaduke B KoopAuHatax [—-S. Haiitu koadduiment
B , I10JIe3HOro AercTBUs TerioBoi MamuHel. 11=600 K; To= 1200 K; S; =2

2
T o
8. DHTpomMs UACaTBHOTO Tra3a MEHSIETCSA 1Mo 3akoHy S=S,| — | . Haiitu Temo (B x/[x),
ol

s JOx/K; Sp =4 JIx/K; S3 =6 JIx/K. Otgert: 33,3%
S 10. TerioBas MalIMHa COBEpIIaeT MUKINYECKH mporece 1-4-3-2-1,
T n300pakeHHbIN Ha rpaduke B koopauHarax S — T. Hailitu koadduiu-
| CHT II0JIC3HOT0 AeHCTBUS TemuioBoi mammHbl. T1 = 550 K; T, = 600 K;
N ! \ ) T5=650K. S; =1 Ix/K; S, =5 JIx/K. OtBet: 12%

11. OauH MOJb UAEaTBLHOIO OJJHOATOMHOIO T'a3a HArpeBaeTCs MPU MOCTOSHHOM 00beMe
oT T, a0 T,. HaliTu npupamieHue >HTPOIMH ra3a. YHUBEPCAJIbHASA ra30Basi IOCTOSHHAS

R =8,31/1x/moms-K; T,=300 K; T, =5T,. Ortser: 20,1 x/K

12. B 3aKkpbITOM COCYZIe HAXOMUTCS a30T (MOJIsIpHAs Macca U=28 T/MOJb) IIpU TeMItepa-
type 7. HaliTh OTHOCUTENBbHYIO JOJIO0 MOJIEKYJ, CKOPOCTH KOTOPBIX JIeXKAT B HHTEpBAJIe
oT v,, A0 v, +Av, T€ v,,— CPEIHss KBaJpaTuyHasi CKOPOCTh MOJeKya. DyHKIMsS pac-

npeneneHuss MakcBemuia  MOJIEKYJI 1O CKOPOCTAM HMEET  CIEAyIOUMH  BU:
2

32
m m
F(v) :47{ 0 j vzexp(— 0¥ ], roe k=1, 38~1O‘23I[?>K — noctosiHHasg bonernmana; m, —

2nkT 2KT
Macca OJHOM MOJEKYJbl; unciao Aporagpo N, =6-10° Mojib *; yHUBEpcalbHAs Ta30Bast
nocrosHHas R =8,31/x/moms-K. T'= 600 K; Av =0,1 m/c. Otser: 1,27-10%

13. U3 ManeHbKOTO OTBEPCTUSI B CTEHKE COCY/a BBIXOAUT My4YOK MOJICKYII, pacrpeserie-
HHE KOTOPBIX TI0 CKOPOCTSM MMeeT BUA F(v)=Av*exp(-Bv?). Haiitn Hanbonee BeposT-
HYIO CKOPOCTh MOJIEKYIL B = 0,04 ¢?/m?, Otsert: 7,07 m/c
14. B 3akpsiTom cocyne npu Ttemreparype | Haxomnutcss N MOJeKys uieaqbHOTO rasa ¢
MOJISIPHOH Maccoii (. CyMMa KBaJpaToB CKOPOCTEH BCEX MOJIEKYI paBHA ¢ =) vi. YHH-
BEpCaJibHAsl ra3oBas IMOCTOsIHHasA R =8,31/x/mons-K. Haltu monspHyro mMaccy rasa.
N =10%; 6 = 10%° m?%c?;, T=722 K. Otgert: 0,018 kr/mMoub
15. Ha Oepery Mopsi KOHLIEHTpalMs MOJEKyJ BO3AyXa paBHa n,, a Temmneparypa t°C.
Haiitn moTeHIManpbHyr0 HEPIUI0 OJHOW MOJIEKYNBI BO3AYyXa HA BBICOTE, II€ KOHIECH-
Tpauusi MoJIeKya paBHa N. Cuutarh TeMIiepaTypy OJIMHAKOBOW Ha pa3HbIX BbicoTax. [lo-
crosiuHast Bonbumana k =1,38-10 % Jx/K; ny=10*m3; t=-3°C; n=6-10*m 2.

Orser: 1,90-10% [
16. Ha Gepery mMopst KOHLEHTpalnus MOJEKYN BO3dyXa paBHa N,, a Temmeparypa t°C.

Haiitn KOHLIEHTpauo MOJIEKYJ Ha BBICOTE, I7i€ MOTEHIMAIbHAs SHEPrUs OJHON MOJIe-
Kyael paBHa II. Cuurars TeMiepaTypy OAMHAKOBOW Ha pa3HbIX BbicoTax. [locTrosiHHas
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Bonbumana k=1,38-10%[x/K; n, =10%m3; t=27°C; I1=4-10% JIx.

Ortser: 3,81:10%* M3
17. B cocyne ¢ oobemom V Haxomutcs N Moiekyn BOIOpoJa, CpeHssl KBaapaTHUHAas
CKOPOCTh KOTOPBIX paBHA v, . HaliTk 4ncio ymapoB MOJIEKYIT O TUIOMIAIKY CTCHKH COCY-

na S 3a OQHY CEeKyHIy. YHHBEpcalibHas Ta3oBasi MOCTOsHHas R =8,31)x/mons-K.
V=1m3% N=10%; v_=650 m/c; S=1 cM? u =2 r/mMons. Ortser: 1,50-10%
18. B cocyne ¢ oobemom V Haxomutcss N monekyn Bogopona. Cymma BEIUYUH CKOPO-
CTel Bcex MOJEKyN paBHa 6 = » v, . CKOJIIBKO MOJIEKYN BBIIETHT U3 OTBEPCTUS B CTECHKE

cocyla ¢ IUIOMAAbI0 S 3a OAHY CEKyHIy. YHHUBEpcajdbHash Ta30Bas IIOCTOSTHHAsS
R =8,31)x/moms - K. V=1 M3 N = 10%; 6 = 8:10%° m/c; S =1 cM?; i = 2 1/MOIIb.

OrgeT: 2-10%
19. B nepBom cocyne ¢ oobemom V HaxomuTes N Mostekyn Bogopona ([ = 2 T/MOJIb), a
BO BTOPOM TaKoM ke cocyne Haxonutcs Nz mormekyn azota (M2=28 r/mMoin). B meppom
COCy/ie CHeJIaJIi OTBEPCTHE ILIONMIAbI0 S1, @ BO BTOPOM Sp. UMCIO MOJIEKyJ, BBIIETalO-
IIMX 3a OJTHY CEKYH/Yy M3 IIEPBOTO COCyaa B N pa3 0oJbiie, 4eM U3 BTOpPoro. Bo cKombko
pa3 Temrmeparypa ra3a B IIEPBOM COCYIE OTIMYACTCS OT TEeMIIEPaTyphl ra3a BO BTOPOM
cocyme. V=1 m3 Ny = 9:10%; Np= 10?4, S; =1 em?; S; =2 em?, n =5.  Otsert: 8,82 pasa
20. B nepBom cocyne ¢ oobsemoM V Haxonutcst N1 Mosiekyi Bogopoaa (Ui = 2 T/MOoJib) co
CpemHel KBaJpaTHYHON CKOPOCTBIO v, ,, & BO BTOPOM TaKOM ke cocyme Haxomautcs Ny

kBl ?

Mosiekyna azora (U2=0,028 Kr/MoJb) cO cpeaHel BeposiTHOM CKOPOCThIO v, , . B cocynax

Bep2 *
CIeTIaIi OJTMHAKOBBIE OTBEPCTHS IJIOMAAbI0 S. Ha CKOMBKO OTIIMYaeTCs YMCII0 MOJIEKYT,
BBUIETAIOUIMX W3 Pa3HbIX COCYIOB 32 OHY CEKYH]ly. YHHUBEpCalibHas ra3oBas MOCTOSH-
Hast R=8,31/Lx/moms-K.  V=1m% Ni = 10%; Np= 10%%; v, =500 m/c; v, , =400 m/c;
S =4 MM Ortsert: 4,05-10%

21. B omHOM cocyae HaxoauTcs oauH Mok kKpunTtoHa Kr mpu temneparype T1. B opy-
rom cocyze — aBa Mot azotra N, ipu Temnieparype 72. Ha CKOJIbKO KMIIOIKOYAEH BHYT-
pPEHHSIS SHEPrus a3oTa OoJiblle, YeM BHYTPEHHSSI SHEPIUsl KpUNToHa? YHUBepcalbHas
razoBas nocrosaHas R = 8,31 [Ix/mone-K. 7h = 450 K; T, = 400 K. KonebarenpHbIe
CTEIIeHH CBOOOIBI Ta30B HE BO30YK/ICHHI. Otger: 11,0 xJIx
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3AHATHE 4
1. 3apsin g1 = 1 MxKi1 HaxoquTCs B BEpIIMHE KBajgpara co CTOpoHoi b =1 M,

a 3apsn (2 = —3 MkKi — B nienTpe. Haiftu Moayns HampsHKEHHOCTH DIIEKTPH- o b
o o R
YECKOTo 1oMs B TouKe P, Haxonsmieiics B Apyroil BepIIMHE JTOTO KBajpara .- -
1
(cm. puc.). Otser: 48 kB/m

2. 3apsn 1=1 MK HaxoauTCs B BEpIIMHE KBajpara co CTOpoHOU b=1 M, a
3apsn (2= —3 MxKn — Ha cepenune ctoponbl. HaliTu BeMUnMHY BepTUKAILHOM
MPOCKIMU HANPSHKCHHOCTH SJIEKTPUYECKOTO TONS B TOUKE P, HaXomsimeicst B o+ —
LEHTpE KBajipaTa (CM. puc.). Otset: 121 kB/™m

3. ToHkwMii cTep)KEHB 3apsHKEH HEPABHOMEPHO. DIEKTPUUCCKHUM 3apsii pacipenesieH 1o

X

3
N X .
HEMY C JIMHEMHOM IIJIOTHOCTBIO P =Py (Ej , po=4 MxKn/m, 0 <x < -+ © *1;*‘
0

b, rme x — KoopMHATa TOYKH Ha CTepkHE, b=3 M — juinHa cTepykHs. YeMy paBHA BeJH-
YUHA HaANpsHKEHHOCTH AJIEKTPUUYECKOrO MOJIs, CO3/1aBa€MOr0 STHUM 3apsJioOM B Haudalie
koopauHaT O, COBNAJAIONIEM C KOHIIOM CTEPHKHS? Otger: 6,0 kB/m
4. 3apsn pacnpeiesieH o0 TOHKOMY KOJIbIy paanyca R=2 M ¢ TMHEWMHOM MII0THOCThIO

= in2 _E E _ = 4
p=poSIn” a, ZSOLSZ | _ | +x
p=—pysin?oa, ESOLSS—R o -

2 2
rae po=3 MkKn/M. Onpenenuth BEeTUYUHY MPOEKIIMU HA OCh X HAIMPSHKEHHOCTHU JJICK-
TPUYECKOTO IO, CO31aBAEMOTr0 3TUM 3apsI0M B LIEHTPE KOJIbLIA. Otser: 18 kB/m
5. 3apsaa 01=1 MkKi HaxomuTCs B BEpIIMHE KBajapara co CTOPOHOM b=1 M, a L
3apsn (2= —3 MKKi — Ha cepenuHe ctopoHbl. HaliTu moTeHuuman sjekrpude- 4 b
CKOTO TMOJIs B TOUKe P, Haxomsmieiicss Ha cepenrHe CTOPOHBI KBajpara (M. -
puc.). Oter: -30 kB '

6. Brons creprkHs umHBL b = 2 M paBHOMEpHO pacrpenereH 3aps/ ¢ JIMHSHHON MI0T-
HOCTBIO p = const. Halitn moreHnman B TOUKe A Ha MPONOIDKEHUM & + + + + ++

CTEpXKHS Ha paccTosSHMM a = | M OT ero koHma (cM. pmc.). & © ° 8
p =1 mxKn/m. Otgert: 9,9 kB
7. ToHKUH CTEpKEHb 3apsKEH HEPABHOMEPHO. DJICKTPUUECKUN 3apsij] pacipeesieH 1o

. . X
HEMY C JIMHEHHOH IUNIOTHOCTBIO P =Py (—j , po=3 MxKn/m, 0<x<b,rmex . . . .., x

b 0 b
— KOOp/JMHATa TOYKH Ha CTepkHEe, b = 2 M — juMHa crepxkHs. UYemy
paBHA BEJIMYMHA [TOTCHIMAIA, CO34aBaEMOT0 dTUM 3apsI0OM B Havyasie koopauHar O, coB-

MaJIal0IIEM C KOHIIOM CTEPKHSA? OtseT: 27 kB
8. IlonoXUTEeNbHBIN 3aps PACIPECICH M0 TOHKOMY KOJIBIY pajnyca
R=2 M ¢ IMHEHHON IIOTHOCTBIO p = poSin®a [p = poc0sa], 0<0<2m, P

X

po=2 MkKn/mM. OnpenenuTs MOTEHIIMAI, CO3/1aBa€MbId TUM 3apsijioM B
LIEHTPE KOJIbLIA. Otgert: 57 kB [57 kB]
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9. [NonOXXUTENBHBIN 3aps/l PACTIPEEICH IO TOHKOMY TIOTYKOJIBITY pajnyca

+

R = 4 M c JMHEHHON IIOTHOCTBIO P =P (gj, 0<o<m, po=2 MKKi/Mm.
T + )

OnpeaenuTs NOTEHIMAN, CO3/1aBAEMbIN ATUM 3apsiIOM B IIEHTPE MOTYKOJb-
a. Otger: 28 kB
10. Hax 6eckoHEYHON TIOCKOCTHIO, PABHOMEPHO 3apSKEHHOW ¢ TTOBEPXHOCTHOM IIIOT-
HOCTBIO 3apana =1 HK/M?, pacnonoxeHa Kpyrias IUIACTHHKA pa-
auyca R=1 cMm, IIeHTp KOTOpOHM JIGKUT Ha pacctostHud h = 5 M.
[110CKOCTH TUIACTUHKH M MOBEPXHOCTH PACIIOJIOKEHBI MO/ YIIIOM
¢ = 30°. HailTu mOoTOK BEKTOpa HANPSIKEHHOCTH AIIEKTPUYECKOTO
TOJISI CKBO3b ITOBEPXHOCTH IJIACTUHKHU. Otger: 15 MB'Mm
11. DnekTpuyeckoe MoJie co3laeTcsa OCCKOHEUHOW MPSAMOW PAaBHOMEPHO 3apsiKECHHOU
HUTBIO C JIMHEWHOM TIOTHOCTHIO 3apsiaa A=1 MKi/m. Ha Gonbiiom ynane-
HUU I = 12 M pacnonoxeHa Kpyrias miacTuHka paamyca R=1 cm. Yron
MEXK]Ty TJIOCKOCTBIO IIACTUHKU U MEPIECHANKYISIPOM K HUTU, MPOXOISIIIUM
yepe3 LEHTP IUIaCTUHKH, paBeH (=30°. HaillTu mOTOK BEKTOpa AJIEKTpHUUe-
CKOI'0 CMEIIEHUS YepPEe3 MOBEPXHOCTh IIJIACTUHKH. Otser: 2,1 HKn
12. 3apsaasr 01=1 K1 u (=2 5K3 moMemnieHsl Ha TUaroHainu Kyba co cTopo- :
HOM a = | CM Tak, 4TO ACIAT 3Ty JWATOHAIb HA TPH PaBHBIC dacTH. UeMy pa- , %g
BEH MOTOK BEKTOpPA HAMPSHKEHHOCTHU AJIEKTPUYECKOTO TMOJISI CKBO3b BHEIIHIOW L~ a
MTOBEPXHOCTH KyOa? Otget: 339 B'm
13. 3apsan q = 1 uKn momernieH B EHTp BepxHEW rpaHu Kyda co CTOpOHOH 7 ]
a = 1 cm. Halimure mOTOK BEKTOpa 3JIEKTPUYECKOTO CMEIICHUS Yepe3 BCE
OCTaJIbHBIE TPAHU. OtBet:0,50 HKn —
14. 3apsn (:=5 uKin nomernieH B neHTp cdepsl paguycom R=3 wm, a 3apsn
02=3 uKn — Ha paccrosHuE b=5 M oT menTpa. Haiigure moTok BekTOpa @‘
HaIPSHKEHHOCTH JIEKTPUUECKOTO MOJIsi CKBO3b MOBEPXHOCTH CHEPHI. v
Otget: 565 B'M
15.Buytpb cheprl paguyca R = 2 M moMenieHo paBHOMEPHO 3apsiKEHHOE
KOJIBIIO paauyca =1 cM U JTUHEWHOHN IJIOTHOCTHIO 3apsiga A = 4 HKi/m.
[lenTp koibIa coBmamaer ¢ IeHTpoM cdepnl. Haiinmure moTtok BekTopa
HANPSHKEHHOCTU JEKTPUUECKOTO TIOJIsi CKBO3b TTOBEPXHOCTH C(HEpHI.

X

Otgert: 28 B'Mm.
16. Dnekrpuueckoe mojie co3aaeTcsl OCCKOHCYHOM pPaBHOMEPHO 3apsi-
JKEHHOW TIJIOCKOCTBIO C TOBEPXHOCTHOW IJIOTHOCTBIO 3apsifa ¢ = 2
MKi/M?. Ha II0CKOCTB MOJIOXKUIIM 4eTBepPTh cephl paguyca R = 2 cm.
HaiiT moTok BEKTOpa AIEKTPUUECKOTO CMEIICHUS Yepe3 MOBEPXHOCTh
4YeTBEpTU CPephl. Otgert: 628 HK

17. HanpsiKeHHOCTD 3JIEKTPOCTATHYECKOTO OISt 3a1aetcs hopmynoit E = iAX? + jBy3.

Hcnonb3ys Teopemy [aycca B nuddepennmanpaon Gopme, HallauTe 00BEMHYIO TIIOT-
HOCTB 3apsaa B Touke P(Xo,Yo). A=2 B/m3, B=3 B/M*, xo0=3 M, Yo=2 M.

Ortsert: 0,42 aKn/m3
18.  HampsokeHHOCTh  DIEKTPOCTAaTUYECKOTO  MOisl  3amaercs  GopMynon

E = iAexp(—Bx)+ JCcos(Dy). Hcnomssys Teopemy Laycca B mudpdepeHImansHoix
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opme, HalimuTe 0OLEMHYIO IIIOTHOCTE 3apaaa B Touke P(Xo,Yo). A = 1 B/m, B =2 M},
C=3 B/m, D=4 pan/m, x¢=2 M, Yo=2 M. Ortset: —105 nKn/m3
19. TloTeHmMan »3JIEKTPOCTATHYECKOTO IIOJI 3aBUCHT OT KOOPAMHAT IO 3aKOHY
¢ = Ax®®. HaiiTu BelMuMHY HAaIpsHKEHHOCTH BJIEKTPUYECKOTrO Mo B Touke P(Xo,Yo).
A=2B/M’ xo=2 M, Yo=2 M. OrtseT: 272 B/M
20. TloreHrman 3JEKTPOCTATHYECKOTO TIOJNS 3aBUCHUT OT KOOPJMHAT I10 3aKOHY
¢ = A-sin(Bx) + C-cos(Dy). Haiitu BelIn4YrHY HaPsHKEHHOCTH 3JICKTPUUECKOTO OIS B
touke P(Xo,Y0). A=2B,B=2paag/m, C=3B,D=4pag/m, Xo=2 M, Yo =2 M.

Otser: 12 B/m
21. B 3apshKeHHOM ILIOCKOM BO3AYLIHOM KOHJIEHcaTope 3amacena sHeprus W = 4.10712
Jlx. OO0BbeM IpocTpaHCTBa BHYTPH KoHjeHcaropa paseH V = 1 cvm®. Haiitu nanpsokeH-
HOCTB 3JICKTPUUECKOTO 1MoJisi. CYMTATh, YTO PACCTOSHUE MEKIAY OOKIJIaIKaMHU KOH/IEHCa-
TOpa HAMHOTO MEHBIIIE TEOMETPHUUCCKHUX pa3MepoB caMux oOkianok.  Oteet: 950 B/m
22. 3apsi Ha OOKJIaJKaX IJIOCKOTO BO3IYIIHOTO KOHJeHcatopa paBeH (| = 2 Ki. Pas-
HOCTh MOTEHIIMAIOB Ha oOkiankax paHa U = 2 B. Haiitu sHepruro, 3amaceHHyIO B
ATOM KOHJEHCATOPE. Otser: 2 [Ix
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3AHATHUE 5
1. Ilo mpoBoay comporuBieHneM Ri=1 OM TedeT mepemMeHHbI 3JEKTPUUYECKHI TOK.
Cuna Toka u3MeHsieTcs 1o 3akony |=At’+Bt3. Uemy pasen 3apsn, npomeqmmii uepes
TIONIEPEYHOE cedeHue MMpoBoa 3a Bpems t1=1 c? A=12 A/c®, B=7 A/c®.  Orser: 3,5 Kn
2. Ilo mpoBoxy compotuBieHneM Rij=6 OM TedeT MmepeMEeHHBIN AIEKTPUUYECKUI TOK.
Cua Toka u3MeHseTcs 1o 3akoHy |=Asin?(wt). UeMy paBeH 3apsj, IPOIIEALINIA Yepes

TIONIEPEYHOE CedeHue MMpoBoza 3a Bpems t1=1 ¢? A=4 A/c®, o = g pan/c. Ortsert: 2,0 Kn

3. 1o HeomHOPOHOMY HMIUHAPUIECKOMY MPOBOAY paauyca R=1 M Te-
YeT TOK, INIOTHOCTh KOTOPOTO 3aBUCUT OT PACCTOSHHUS I 10 OCH MO 3aKO-

5
. . r -
Hyj(r) = Jo (Ej . Haiinute cuity Toka, MpOTEKAIOIIEro Yepe3 Mmonepey-

HOE CEeYEHHE TIPOBONHMKA. jo = 4 A/M?, Otsert: 3,59 A
4. 1o HEOTHOPOIHOMY ITPOBOLY KBAIPaTHOTO cedeHUst D x b TeyeT ToK, MI0THOCTh KOTO-
POTO 3aBUCHUT OT PAaCCTOSHUSA X OT OJHOW U3 OOKOBBIX IPaHE IO 3aKO-

4
. . [ X o
Hy j(X)= ] (Bj . HaliguTe cumy Toka, IIPOTEKAIOLIETO Yepe3 IOIIe-

peuHOe ceueHue NMPOBOAHMKA. jo =2 A/M?, b =1 m.
5. Boonb cpeaHeii TMHUN IPOBOASAINEH MOJ0CH MIUPHHOM 2b Teuer

TOK, JIMHEHHAs IUIOTHOCTD KOTOPOI'0 3aBHCHUT OT PaCCTOAHHA X 110
3

-b

cpenHeii IuHIK 110 3aKoHy i(X)=iy|—| . Haiinure cuiry Toka, mpo-

TEKAIOIIEro 10 Beel momoce. ip=3 A/Mm; b=1 m
6. HaiiTu BenmunHy cuiibl TOKa |4, MpOTEKAIOIIETO YEPE3 CONMPOTUBIIC-
HHUC R4. R2:2 OM, R3:3 OM, R4:6 OM, E1:1 B, E2:3 B, |2 =] A,
I5=2 A. BHyTpeHHUMH CONPOTUBICHUSMHA HCTOYHHKOB TOKa TIPCHE-
Opeub. Otset: 1,2 A
7. HaliTu BeaM4MHY CHJIBI TOKA, MPOTEKAIOIIEr0 Yepe3 COMpOTUBIIE-
HHUC R4. R1=4 OM, R4:5 OM, R5:7 OM, E2:4 B, E3:4 B, |1= 3A, |5=2 A.
BHYTpeHHUMU COTIPOTUBICHUSAMHU UCTOYHUKOB TOKA ITPEHEOPEYb.
OtseT: 1,2 A

8. Haiitu conpotunenue Ry. Ri=2 Om, R3=3 Om, Rs=4 Om, E;=1 B,
E,=8 B, 11=2 A, I,)=3 A. BHyTpeHHUMHU CONPOTUBIICHUSIMU HCTOUHHKOB
TOKa peHeOpeyb. Otget: 1,7 Om

9. [1o npoBoxy conpoTuBiIeHUEM R1 TedeT nmepeMeHHbIi snekTpuiyeckuii Tok. Cuiia Toka
U3MEHSETCS 110 3aKOHY | = Acosmt. UeMy paBHO KOJIMYECTBO TEIUIOTHI, BBIAEIUBIICHCS

B npoBojie 3a Bpems 11? A=2 A, R1=2 Om, ® =g pan/c, t1=1 c. Ortger: 4,0 Ix

10. ITo nmpoBoay comnportuBieHreM Ri TeueT nepemMeHHblIi 3aekTpuieckuii Tok. Cuiia to-
Ka U3MEHSICTCS O 3aKOHY | = Aexp(_Bt). UeMy paBHO KOJIMYECTBO TEIUJIOTHI, BbIJIE-

nuBIIElcs B mpoBoje 3a Bpems t1? A=7 A, R1=2 Om, B=4 ¢!, t=1 c. Ortser: 12 JIx
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11. DnexTpuyeckuid TOK TEYET MO JJIMHHOMY IPOBOAY, M30THYTOMY TakK, Kak
IIOKa3aHO Ha pHUCyHKe. Haiinure MHIyKIHIO MarHMTHOIO IIOJIA, CO3JaHHOTO
ATUM TOKOM B IIeHTpe oKkpyx)HOCcTH. | =4 A, R =1 m. Otgert: 1,712 mxTn
R1 12. DnekTpudeckuil TOK TeYeT MO JJIMHHOMY NPOBOAY, U30THYTOMY TaK, Kak
[IOKa3aHO Ha pucyHKe. Haliiure MHIYyKIHIO MarHUTHOTO IOJs, CO3AaHHOTO
3TUM TOKOM B 1ieHTpe ayrT. 1=4 A, Ri1=1 m, Ry=2 M, 0=120°.

OtBer: 1,675 MxTn
13. Tok |1 = 4 A Teder o npsAMOMy MPOBOJY BIOJb OCH Z. B muiockocTH
XY aHTUMapaiensHo ocu X Ha paccrossHu 2R (R = 1 M) oT Hauana xo-
opauHar TedeT mpsmMoit Tok l; = 8 A. HaliquTe WHIYKITMIO MarHUTHOTO
NOJIsA, CO3AAaHHOTO 3TUMHU TOKamMu B Touke O, pacronoXeHHOW mocepe-
JVHE MEXKY TPOBOJIAMH. Otser: 1,789 MxTn
14. Toku |1 =2 A u l; = 4A TekyT No ABYM OJIMHAKOBBIM BUTKAM paanyca
R =1 M c 00muM LEHTPOM B NEPIEHIUKYJIAPHBIX IUIOCKOCTIX. Haliaure
WHIYKIUIO MarHUTHOTO ITOJIsSI, CO3JaHHOIO 3TUMHU TOKaMu B LIEHTPE BUT-
KOB. Ortser: 2,80 MxTn
15. Tok | =4 A Teder no JIIMHHOMY HPOBOAY, H30THYTOMY TakK, KaK MOKa-
3aHO Ha pucyHke. Haliiure MHIYKUHWIO MarHUTHOTO MOJS, CO3JaHHOTO

3TUM TOKOM B 1IeHTpe ayru paauyca R=1 m.  Otset: 1,103 MxTn
16. [1o naMHHABIM TPOBOJAM PA3IUYHON KOH(UTYpAIIUN TEKYT pa3HbIe
Toku. Haiinure mupKymsiuio BEKTOpa MHAYKIUW MAarHUTHOTO IOJS,
CO3IaHHOTO 3THMHM TOKaMH, MO 3aMKHyToMy KOHTYypy [. =1 A,
1,=3 A, I5=4 A, 1,=5 A, I5=5 A. OtBert: —21,35 MxTn-Mm

17. Tlo naMHHBIM MPOBOAAM PA3TUYHON KOHPUTYpalUM TEKYT pas-
HbIC TOKW. HaliauTe NUPKYIANHUIO BEKTOpAa WHIYKIIMA MarHUTHOTO
MOJIsA, CO3JJaHHOTO TUMHU TOKaMH, 10 3aMKHyTOMY KOHTYpY [ 1=1 A,
1,=3 A, I5=3 A, I,=4 A, I5=5 A. OtseT: 1,26 MkTi-M

18. [To mIWHHBIM MPOBOJAM PA3IMYHON KOH(PUTYpAlUA TEKYT pa3-
HbIC TOKH. HaliguTe IMUpPKYISAIUI0 BEKTOpa WHIYKIIMA MArHUTHOTO
MOJIsA, CO3/TaHHOTO ATUMHU TOKaMH, 0 3aMKHYTOMY KOHTYpY [ 11=2 A,
1,=3 A, I5=4 A. Otset: —10,05 MxTn-Mm

19. [lo naUHHBIM MPOBOJAM PA3IUYHON KOH(UTYpAlUU TEKYT pas-
Hble TOKHM. HalimuTe IUPKYISAIUI0 BEKTOpa WHAYKIIUM MarHUTHOTO

0JIs, CO3JaHHOTO ATUMH TOKaMu, 0 3aMKHYTOMY KOHTYpy I. 11=2 A,
1,=3 A, I3=4 A. Otset: 10,05 MxTn-M

20. Ilo nnuHHBIM NPOBOJAM PA3JIMYHON KOH(PUTYpALMU TEKYT pa3HbIe
Toku. Haliiure HMpKyAsSUHIO BEKTOpa MHIAYKIUMHW MAarHUTHOTO TOJIf,
CO3/IaHHOTO ATHUMHU TOKAMH, MO 3aMKHYTOMY KOHTYypy I. |1 = 6 A,
I,=2A,I3=5A. OtBet: 5,02 MkTa-M
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3AHSATHUE 6
1. HeGOMBIION BUTOK C TOKOM, OOIaai0NIMNH MATHUTHBIM MOMEHTOM P (Pm=1 A-M?),

YAEPKUBAIOT B HEOAHOPOAHOM MAarHWTHOM IIOJIE HA OCH X B TOYKE C .

KOOpAuHaTou Xg = | M. HampaBieHne MarHuTHOrOo MOMEHTa BUTKA ﬁ\B»
m

COBIIQJIaCT C HANPABICHUEM HMHIYKIIMM MAarHUTHOIO IIOJS, BEJIWYMHA ;ﬁ

X

4
y X
KOTOPO Ha OCH X MeHseTcs 1o 3akoHy B(X) =By (Ej , Tne Bo=2 Tu;

b=1 m. Onpenenaute NPOEKIHIO CHIIbI Fy, TeHCTBYIOIIEH HA BUTOK. OtBeT: 8 H
2. HeGoJIpII0i BUTOK C TOKOM, O0JaIar0lINii MarHUTHBIM MOMEHTOM P (Pm=1 A-Mm?),
ISP KUBAIOT B HEOJHOPOAHOM MarHUTHOM IT0JIE€ HA OCH X B TOUKE C KO- 7
opauHaToi Xo = 1 M. HampaBieHre MarHUTHOTO MOMEHTA BUTKA MPOTH- W}e
BOIIOJIOKHO HANPABJIEHUIO MHAYKIIMM MAaTHUTHOTO IOJIs, BEJMYUHA KO- _—

2
X
TOPOM Ha OCH X MeHseTCs 1Mo 3akoHy B(X)=B,| — | , tae Bo=2 Tir; b=1 m. Onpenenure
y ol p p

IIPOEKLIHIO CUiIbl F, , NIEHCTBYIOLIECH Ha BUTOK. OtBeT: 4 H
3. DneKTpU4ecKuid TUIONb ¢ JTUMONBHBIM MOMEHTOM P, (Pe=1 Ki),-ynepxuBaror B He-

OJHOPOIHOM DJIEKTPUYECKOM IIOJIE HA OCH X B TOYKE C KOOPAMHATOU \f%
xo = | M. HanpaBnenue nunosbHOTO MOMEHTA COBIIAJAET C Hampasiie- _ % X
HHEM HANPSKEHHOCTH DIEKTPHYECKOTO II0JIA, BENMYMHA KOTOPOM HAa _—

3
X
OCH X MEHSETCS MO 3aKOHY E(X) =k (Bj , rme Eo =2 B/m; b = 1 m. Onpenenure npo-

EKIINIO CUJIbI Fy, TEUCTBYIOIIEH HA TUTIOINb. OtBetr: 6 H
4. DneKTpUYECKUH TUIOb C TUMOIBHBIM MOMEHTOM P, (Pe = 1 Ki'm), ynepxusaror B

HEOTHOPOJTHOM JICKTPHUECKOM TT0JIe Ha OCH X oA yriioM o = 60° k Heil B

. E
TOUKE ¢ KOOPHHATOM Xo = | M. HampskeHHOCTb AIEKTPHUECKOTO TIOJIS Ha 5~
pA 0 1Y Y j —
X /
ocu x MeHsiercst 110 3akoHy E(X)=Eg| = |, mme Eo =2 B/M; b =1 m.
b
OnpeaenuTe TPOCSKIMIO CHITBI Fy, TeHCTBYIOMIECH HA TUTIOIb. Otset: 2 H

5. B onHOpOo1HOM MarHuTHOM MoJie ¢ uHayKiuen B=2 T mo okpy>KHOCTHU JIeTaeT OTpHU-
LIaTENILHO 3apsKEHHAs 9acTULa ¢ 3apanoM ( = —3 mxKi u maccoit m=10" kr co ckopo-
cthio V=500 m/c. UHayKIIMsS MarHUTHOTO TIOJIS B HampaBJieHa BJIOJb OCH Z. B Havasb-
HBII MOMEHT BpPEMEHU CKOPOCTh YacTHIlbl V Oblja HampaBlieHa BIIOJb
ocu X. Haittu: 1) MmunumanbHoe Bpems t, yepe3 KOTOpoe CKOPOCTh YacTH-
bl OyJIeT HampamiieHa BIOJIb OCH Y; 2) MUHUMAJbHBIA MyTbh, KOTOPHIN
MPOMAET yYacThila 10 MOMEHTA, KOIJla € CKOpOCTh OyleT HalpaBiieHa
BI0JIb OCH Y; 3) HauOoJIbllee yIaJeHUEe YaCTHUIIBI OT OCH Y; 4) HauOOIb-
1Iee yAaJieHue 4acTUIbl OT OCH X; 5) MUHHUMaJIbHOE Bpems i, uepe3 KOTOpoe CKOPOCTh
YaCTHILIBI OyJeT HAlpaBjcHa MPOTUB OCH Y; 6) MUHUMAJIbHBINA MyTh, KOTOPBIA MPOUICT
Y4acTHUIlA 10 MOMEHTA, KOTJa €€ CKOPOCTh Oy/IeT HarpaBjieHa MPOTHUB OCH Y.

Otget: 1) 2,62 mkc; 2) 1,31 mm; 3) 0,833 mm; 4) 1,67 mMm; 5) 7,85 Mkc; 6) 3,93 Mm
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6. KpyroBoii nmpoBoasmuii BUTOK paauyca R = 1 M npoHH3bIBaeT OAHOPOAHOE MAarHUT-

—

HOC IIOJIC 11O YITIOM O = 30° K IJIOCKOCTU BUTKA. I/IHIIYKHI/IH MAarauTHOI'O B
o

5
t
MOJII MEHSETCSI CO BPEMEHEM [0 3aKOHY B(t): Bo (—j , Tne Bo=2 Tun; R
T

T =1 c. Halitu Mmonynps O/IC MHAYKIIMH B KOHTYpe B MOMEHT BpemeHu t = 1 c.
Otser: 15,7 B
7. KBaipaTHbIil POBOJAIINI KOHTYp cO CTOpoHOW D=1 M mpoHH3bIBacT

OJTHOPOJIHO€ MAarHUTHOE MoJje nmoja yrmoMm o = 30° K MIOCKOCTH KOHTYpa. :B

I/IHIIYKI_[I/UI MAarouTHOIO II0JI1 MCHACTCA CO BpPCMCHCM 110 3dKOHY
b

3
B(t) =By (Ej rine Bo=3 Ti; t=1 c. Haittu monyns 3J1C MHaAyKIUKU B KOH-
T

Type B MOMEHT BpemeHH t=1 c. Ortsert: 4,5 B
8. Ilo mpoBosIIIeMy KOHTYpY HHAYKTHBHOCTRIO L TedeT Tok |. VI TOK M MHAYKTHBHOCTh

4
t

M3MEHSIOTCSL CO BpeMeHeM 1o 3akoHam L (t) =L, (—j (1) =1, 1, e Log=2 In, lo=1

T T

A, t=1 c. Haiitu moxgynes O/IC caMOMHIYKIIMM B KOHTYpE B MOMEHT BpeMeHu t = 1 c.
Otger: 10 B
9. B ombiTe FOHra paccrosiaue MExIy OTBEpCTUSMH O, a pacCTOSHHE OT OTBEPCTHH 10
skpana |. OnpenenuTh mogoKeHHe M-0i CBETJION MOJIOCHI, €CIIM OTBEPCTHS OCBCICHBI
MOHOXPOMATHYECKHUM CBETOM C JUTHHOM BOMHBI A. | =1 M; d =1 mMm; m =2; A = 0,5 MkM.
Otget: 1 MM
10. B ombite FOHra paccTosiHre MKy OTBEPCTUAMU O, a pacCTOSTHHE OT OTBEPCTHH /10
skpana |. OnpenenuTs mosoKeHne M-oi TEMHOM TOJIOCHI, €CJIM OTBEPCTHSI OCBEIICHBI
MOHOXPOMATHYECKHUM CBETOM C JUIMHOM BOMHBI A. | =1 M; d =1 Mm; m=2; A = 0,5 MkMm.
OtseT: 1,25 Mm
11. B onbiTe FOHTA paccTosiHue MeXIy OTBEpCTUSIMH 0, a pacCTOsIHHE OT OTBEPCTHH JI0
skpana |. OTBepcTHs OCBEIICHBI MOHOXPOMATHYECKUM CBETOM C JITTMHOW BOJHBI A. I11m-
puHa uHTEpPPEPEHIIMOHHON MONOoChl AX. OmnpenenuTh PacCTOSHHE OT OTBEPCTHS JI0
skpana. d = 1 mm; AX =1 mm; A = 0,4 MKM. OtBeT: 2,5 M
12. B onbrte FOHra Ha mytu ogHOTO U3 UHTEPHEPUPYIOMUX JTyUuel MeprueHIuKYIIPHO K
HEMY I[IOMECTWJIM TOHKYIO CTEKISIHHYIO IUIACTUHKY C TOKa3aTejieM MpeIOMIICHUs
n = 1,5. IIpu 5TOM LEHTpanbHas CBETIAs MOJIOCA CMECTUIIACh HA M moJoc. JinrHa Bon-
Hbl A. Haiftu Tonuuuy miacTuHku (B MKM). M = 4; A = 0,5 MKM. OtBet: 4 MKM
13. Ha miiockomnapasieibHy 0 TUICHKY C IOKa3aTesieM MPeIOMIICHUS N, HaXOJISIIyoCs B
BO3/yXe€, NMaJacT HOPMAJIBHO My4OK Jiyuei Oenoro cBera. [Ipu kakoii HaMMeHbIIEH TOJ-
IIMHE TUICHKU (B MKM) OTPaXCHHBIA CBET C JITMHOW BOJHBI A OKaXXETCS MAaKCHUMAJIbHO
ycuieHHbM? A=0,5 mxm; n=1,3. Otgert: 0,096 MKM
14. Ha miockomapa/uiebHyIO IUIEHKY TONMIIMHON O ¢ ToKasaTeneM MpeaoMIICHHUs N,
HAXONAIIYIOCS B BO3AyXe, MAJaeT MOJ YIJIOM O MapajijIebHBIA MydoK Jydel Oenoro
cBeta. OnpenenuTs Npu KakoM yIJIe o OTPAXKEHHBIM CBET HanOoJee CUIIBHO OKPACHUTCS
B cuHuii cBet (A = 0,5 Mxm). N =1,3; d =0,1 MmxMm. Otger: 20,9 rpan
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15. Ha nosepxuoctu crekna (N, = 1,5) HaxoauTcs IIICHKA C MOKA3aTesIeM MPEeIOMICHHS

n. Ha Hee magaeT cBeT ¢ AJMHOM BOJHBI A TIOJ YIIOM oL K HopMaiu. Haiitu A (B MKM),
CCJIM TP MUHUMAJIBHOW TONIIUHE IUICHKH 0 OTpa)KCHHBIH CBET MAaKCHMAJIbHO YCHJICH.

n=1,3; a=30° d=0,] Mkm. Otsert: 0,24 MKM
16. JIBa mapajuIeIbHBIX CBETOBBIX ITydYKa, OTCTOSIIME APYr OT Apyra Ha
paccrosHu 0, majaOT HOpPMAIbHO Ha MPHU3MY ¢ yrioM o. Ilokasarenb o

npeoMIICHHsT MaTepuaja Mpu3Mbl N. OnTuyeckas pa3HOCTh XO[a ATHX E
IIyYKOB Ha BBIXOJIE M3 MPU3MbI paBHa A. Onpenenuts yroa mpusmsl. d = 1
cM; N=15A=15cm. Ortser: 45°
17. TlnockoBbITIyKJIasl JIMH3a PaJdycoOM KPHUBHU3HBI R BBINMYKJIOW CTOPOHOM JICKHUT Ha
CTEKJISTHHOM TIJIacTUHKE. Pamuyc M-0ro TeMHOTO KOJIbIIa B OTPa)XEHHOM (B MPOXOJsi-
meM) cBere I'. OnpeaeauThb MOPSAKOBBIN HOMEP KOJIbIla, €CJIH JITTHHA BOJHBI MaJal0IIero
MoOHOXpomaTudeckoro cBera A. A = 0,4 MmeM; R=3 M; r=1,9 mm. A = 0,4 mxm; R =3 Mm;
r=2,1 Mmm. OtBeT: 3 (4)
18. YcranoBka mns HabOmomeHwsi koiell HpioTOHa OcCBemaeTcs MOHOXPOMATHYECKUAM
CBETOM C JUIMHOW BOJHBI A, MATAIOMM HOpMaibHO. [IpocTpaHCTBO MEXIy JWH30U |
CTEKJISTHHOM TIJIAaCTHHKOM 3aI0JIHCHO JKUJIKOCThIO. Panuyc kpuBu3Hb! 1uH3BI R. Onperne-
JIUTH TMOKa3aTelb MPEIOMJICHUS KUIKOCTH, €CIIM PaIdyCc M-0ro CBETIOro KoJiblia B Mpo-
xoxsmieM ceete . A=04mMkMm; m=3;r=2mMm; R=4 M. Ortser: 1,2
19. Ha ycranoBke mjis1 HaOmroneHus koenr HproToHa ObLUT H3MEPEH B OTPAKCHHOM CBETE
paaryc M-oro TEMHOTO Kojblia. Korma mpocTpaHCTBO MEXTY MUIACTUHKON U JIMH30M 3a-
MOJTHWJIM KUJKOCTBIO, TO TOT XK€ PaJMyC CTaj0 UMETh TEMHOE KOJBbIIO C HOMEPOM,
OOJBIIMM Ha eMuHHITY. ONpeaeauTh MoKa3aTelb IPEIOMIICHUS KUIKOCTH. M = 4,

OrtserT: 1,25
20. HaiiTu panryc mepBoro cBeToro (CMHero) koibila HeloToHA B ycTaHOBKE, B KOTO-
poit mHTepdepeHIus HaOIoMaeTCsd B OTpaKeHHOM cBeTe. CTEKJIsSHHAs A
JMH3a paguycoM R = 7,8 M JIEKUT Ha CTEKIAHHOW IUIaCTMHKE M npo- R/ | |
CTPAHCTBO MEXIY HUMH 3aITOJTHEHO JKHJIKOCTBIO C TTOKa3aTeieM MpeIoM-
neHus n = 1,3 < Nerexna. Ha TMH3Y HOPMAJIBHO NAJAET CUHUI CBET C JJIH-
HOM BOIHEI A = 480 HM. Otset: 1,2:103 M
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3AHSTHUE 7
1. ToueyHbI# UCTOYHUK CBETA (C JJIMHOM BOJHBI A) paCIIONIOKEH Ha PACCTOSHUU @ TEepeN
nradparMoii ¢ KpyribIM OTBepcTHeM quamerpa d, oTkpsiBarommM M 30H @penenst. Pac-
CTOSTHUE OT auadparMsel 10 ToukH HaOmoneHus b. Onpenemure d (B Mm). a=2 M; b=2 wm;
m=1; X=0,5 Mkm. Ortsert: 1,41 MM
2. Ha sKkpaH ¢ KpyIJIBIM OTBEPCTHEM PAJANYCOM I HOPMAIIBHO TIaiaeT MapauIeIbHbIN ITy-
4OK MOHOXPOMATHYECKOTO CBETa ¢ JUIMHOHN BONHBI A=0,5 MkM. [Ipn kakoM MHUHUMAaIh-
HOM I (B MM) B ICHTpe JU(PPAKIMOHHOW KapTHHBI Ha paccTosHuu b=2 Mot orBepcTHs
MOKHO HaOJF0MaTh MUHUMYM OCBEIICHHOCTH? Otgert: 1,41 Mmm
3. Onpenenute HOMEp M-it 30HBI Dpenens, eciu paguycsl M-ii u (M — 1)-it 300 Opene-
a8 A7 IUIOCKOTO BOJIHOBOTO (POHTA PaBHBI I, U [, COOTBETCTBEHHO. I[=2 MM;

r, =3MM Orger: 4

4. Onpenenure amuHy | mudpakuronHoi pemretku ¢ N mTpuxaMu, ecii yriry ¢ cOOT-
BETCTBYET MAaKCHUMYM M-Oro MOpsAKa s MOHOXPOMATHYECKOTO CBETA C JUIMHOUN BOJIHBI
A.0=30°m=2; L =0.5 mxm; N =2-10*. OtBeT: 4 cMm
5. Onpenenure pa3peliaronly0 ClioCOOHOCTh TUPPAKIIMOHHONW PEIIETKH, €CIU OHa B
MIEPBOM MOPSJKE pa3periacT JABE CHEKTPaJbHbIC JIMHUU € A1 U Ap. A1 = 0,396 mkwM;
A2= 0,4 MKM. OtBeT: 99
6. 3a y3Koil mienpl0, HA KOTOPYIO MagaeT HOPMajbHO TIOCKAs MOHOXpOMaTH4ecKas
BOJIHA, HA dKpaHe HaOmopaeTcsl MU(paKIMOHHAS KapTUHA, MPUYEM KOOPAUHATBI TPEX
COCEIHMX IVIaBHBIX MUHHUMYMOB PaBHBI X,,X,,X,. HallTH KOOpAWHATY CIEAYIOLIErO0 MHU-

HUMyMa. X1=10 MM, X2 =12 MM; X3 = 16 mMm. OtBeT: 18 MM

7. Ha y3Kyto 11enb MUpUHON @ MmajiaeT HOPMAJIbHO TIJI0CKAasi MOHOXPOMaTHYeCKasl BOJTHA
¢ umHOHM A. Ha skpaHe, pacrnoioXeHHOM Ha paccTosHuu | oT mienu, HaOmonaeTcs au-
dbpakimonHas kaptuHa. OnpeaenuTe MUPUHY IEHTPATLHOTO MaKCUMyMa (ITUPUHY JT1-
¢dpakumrorHoro nuzoopaxenus menn). | =4 m; A =0,5 mxm; a =0,4 mm. I=6 m; L =0,6
MKM; a = 0,2 MM) Otgert: 0,01 M (3,6 c™m)
8. Ilydok cmera, uaymmii B BO3AyXe, MagaeT Ha MOBEPXHOCTh XKUIKOCTH TIOJ YIJIOM
0.=42° Onpenennuts yroyl NpPENOMIICHHS My4Ka, €CIU OTPAKEHHBIN Iy4OK MOJHOCTHIO
MOJISIPU30BaH. Otger: 48°

9. CTexJIsTHHBIN mIap C MOKa3arejieM MPeIOMIICHUS N, HAXOMUTCS B KUIKO- . -
CTH C TIOKa3aTesleM MpeoMiieHHs N,. B Touky A mapa majaer jyd ecre- n ——
CTBEHHOTO CBETA M OTPAXKAETCS MOIHOCTHIO TOJIIpU30BaHHbIiA. Haiitk yron
(0 MEX]Ty MaIAf0IINM 1 OTPKEHHBIM U Jydamu. N, = 1,6; Ny, = 1,3 Y

Otsert: 102°

10. EcTecTBEeHHBIN CBET C MHTEHCUBHOCTHIO lg MPOXOIUT MOCIIEIOBATEILHO MOJISIPHU3a-
TOp U aHAJIMU3ATOP. YTOJ MEXAY IJIOCKOCTIMHU MOJSpU3aTopa U aHAJIM3aTopa paBeH

a=50°. Bo ckojbKO pa3 yMEHbIINIACh HHTEHCUBHOCTh CBETA? Ortger: 4,8
11. OnpenenuTh IJIMHY BOJIHBI (POTOHA, UMITYJILC KOTOPOTO PAaBEH UMITYJILCY AJICKTPOHA,
JIBUTAIOIIETOCS CO CKOPOCThIO V = 100M/c. OTBET AaTh B MKM. OtBeTt: 7,285 MKM

12. ®OTOANEKTPOHBI, BEIPBIBAEMBIC C IMMOBEPXHOCTH METAlIa, IMOJHOCTBIO 3aJIep KHBa-
I0TCSI TIpU NIpUJiokeHn obpatHoro HamnpspbkeHus U= 1 B. ®orosddekr ns storo me-
TaJlla HAYMHAETCS IPH YaCcTOTE MAJA0NIEr0 MOHOXPOMATHIECKOro cBeTa Vo = 104 T
Onpenennute 4aCTOTy NPUMEHSIEMOTO U3ITyYEHUS. Orser: 3,41-10% I'y
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13. ®oton ¢ pnuHOM BOJHBI A = 100 HM BBIpBIBAET M3 MeTallla HEPENSITUBUCTCKUHN
MeKTpoH. Uemy paBHa paboTa BbIXOJa IS 3TOI0 METAIIA, €CJIM AIEKTPOH BBUIETAET C
uMmIrynbcoM P = 10724 kr-m/c? Otgert: 9 5B
14. ®oron ¢ 3neprueit E = 1 MaB paccesincs Ha nepBoHadaabHO MOKOSALIEMCS CBOOOI-
HOM 35iekTpoHe. OnpenenuTe yrou paccessHus (OToHa, €ClU JJIMHA BOJHBI PacCESHHOTO
¢dboToHa OKa3anach paBHON KOMIITOHOBCKOM JJIMHE BOJIHBI. Otsert: 59,21°
15.®oton ¢ sneprueii E=0,1 M»B paccesisics Ha mepBoHa4aIbHO MOKOSIIEMCsS CBOOOI-
HOM 3J1eKTpoHe. Onpenennure KUHETUYECKYI0 SHEPTHUIO AJIEKTPOHA OTIAauu, €CJIM JIJTMHA
BOJIHBI paccesitHHOro oroHa uamenunack Ha Xx=10%. OTBet gath B K3B.

Otset: 9,09 x°B
16. ®otoH ¢ uwactoroii v =10%° 'y paccesyics Ha MEPBOHAYAILHO HOKOMBIIEMCS BJIEK-
TPOHE, U TIPH ITOM YacToTa m3MeHmwiach Ha x=10%. Onpenenure yron paccesaust ¢o-
TOHA. Otsert: 112°
17. Yepnoe Teno Haxonutcesa npu temneparype Ti. [Ipu ocTeiBaHuM Tena AjiMHA BOJHBI,
COOTBETCTBYIOIAs MaKCUMyMY CIEKTPaJbHON IUIOTHOCTH SHEPreTUYECKON CBETHMO-
CTH, u3MeHWIach Ha AL. Omnpenenutb Temneparypy Tz 10 KOTOpOW TENO OXJIaJUIOCh.
(Otser gats B °C). T1 = 9000K; AL = 1,5 MmxMm; b =2,9-10° m'K; 6 = 5,67-108 B1/(M?K*)

Otser: 1318°

18. Ha ckoibko YBETWYHUTCS SHEPreTUYecKas CBETUMOCTH aOCOJIOTHO YEpPHOTO Tela,
€CIIM €0 TEMIEPaTypy yBenuunuth Ha X%. (OTBer math B %). X = 3%; b =2,9-10° m'K;

6 =5,67-108 Br/(M*K?) Ortser: 12,6%
19. Onpenenuth quamMeTp HUTH HaKasla 3JIEKTPUUECKOM JIaMIIbl, €CIIM MOIIHOCTD 3JIEK-
TPUUYECKOTO TOKA, MUTAOIIETO JIaMITy paBHa P, mymHa HuTtH — |, Temmeparypa — 7. Cun-

TaTh, YTO M3JIYyYE€HHUE HUTHU COOTBETCTBYET M3IYyUYEHUIO aOCONMIOTHO yepHoro tena. (Ot-
BeT JaTh B MM). P=950 BT; I=12 cm; 7=3000 K; b=2,9-10° m'K; 6 = 5,67-10°8 B1/(M?K*)

Otset: 0,55 Mm
20. Kaxko#i moTOK SHEpPruu MojaydyaeT KoMHaTa 4epe3 OTKPBITYIO JIBEPILY M€Y B KOTOPOM
nojepkuBaetcs temreparypa 17?7 Pasmep nsepubl axd. CuntaTh, 4YTO OTBEPCTHE MEUH
u3aydaeT Kak depHoe Teno. a = 12 cm; d = 17 em; T = 900 K; b = 2,9-10° m'K;
6 = 5,67-108 Br/(Mm2K*) Orser: 759 Bt
21. MoutHOCTh U3My4YeHHs [Iapa pagnycoM R mpu HEKOTOPOi MOCTOSIHHON TeMIlepary-
pe paBen P. Hailitu sty Temneparypy T, cuutas map cepbiM TeJIoM ¢ KO3 HUIIMEHTOM
gepHOTHl . (OTBeT fate B K). R =15 cm; P = 0,8 kBt; o, = 0,2; b = 2,9-10° m'K;

c = 5,67-108 Br/(M?K*). Ortser: 707 K
22. Ilnomanp, orpaHiYeHHas TpaUKOM CIEKTPAIbHON IUIOTHOCTHU 3HEPTe- .
THYECKON CBETHMOCTH [,; YEPHOTO TeJIa, IPU MEPEXOIE OT TepMoanHamMu- | (\&
YeCcKOoW Temmeparypbl 11 K TeMmmeparype 1> yBemnuwiack B N pa3. Bo

CKOJIBKO pa3 Bo3pocia temneparypa? n = 81 Otger: 3

23. OnpenenuTs IIUHY MIWIMHAPA paauyca R, eciau ¢ ero moBepXHOCTH 3a ©

BpeMs t uznmydaercs sHeprus W. /[immHa BOTHBI HA KOTOPYIO MPUXOIUTCS MAKCUMYM H3-
nayudeHus paBHa A. CAUTATh MUJIUHIP CEPHIM TEJIOM € KOA(D(OUIIMEHTOM YEPHOTHI 0. R =
10cm;  t=2¢c; W=100 Ik, A =10 mxm; o, = 0,5; b =2,9-10° m'K; 6 = 5,67-10°8
Bt/(mM?K?)
Otset: 0,29 M
24. DHepreTuyeckas CBETUMOCTh YepHoro Tena R. OnpenenuTts AJIMHY BOJTHBI, COOTBET-
CTBYIOIIIYIO MAKCUMYMY CIIEKTPaJIbHOM TUIOTHOCTH DHEPTEeTHYECKOW CBETUMOCTH JTOTO
tena. (OtBer math B HM). R = 120 MB1/M?%; b =2,9-10° Mm'K; 6 = 5,67-10 Br/(M?K?)
OtBert: 427,6 HM
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3AHATHUE 8
1. MukpoyacTuiia ¢ Maccoi M u 3apsioM ( YCKOpEHa Pa3HOCThIO MOTEHIMAJIOB AP U3
cocTosiHuA nokosd. Haltu qyuHy BosHbI e bpoiina 3toil MukpodacTuis! (B nm). ITpu-
Hath h =107 Jx-c; m=6,4-10%" xr; q=3,2-10*° Ki1; Ap=2 B. Ortser: 6,94 M
2. DIEKTPOH HaXOJUTCs Ha TpeTheil 00poBCKoil opbute aToma, paauyc kotopoi I =0,24
HM. Halitu nmunay BomHBbI Ae bpoiins storo anektpoHa (B HM). UeMy paBHa CKOpPOCTb
ATOrO AEKTpoHa (B kM/c)? Uemy paBeH UMIYJIbC 3TOTO AMeKTpoHa? Uemy cTaHeT paBeH

HMITYJbC 3TOTO SIEKTPOHA IIPH Mepexoje Ha deTBepTyio opbuty? h=10"* JIx-C;
m=9,1-103' kr, OtgeT: 0,503 uM; 1374 xm/c; 1,25-107%* kr-m/c; 9,375-10 % xr-m/c

3. DIEKTpOH HAaXOJUTCs Ha TpeTheil 00pPOBCKOi OpOUTE aTroma, paauyc kotopoi I =0,24
HM. BO CKOJIBKO pa3 yMEHBITUTCS] KHHETHYECKAs: JHEPTHsI 3TOTO IEKTPOHA TPU MEePeXo-
Jie Ha 4YeTBepTyro opouty? Ha CKOIBKO 3JEKTPOH-BOJIBT YMEHBIIUTCS KUHETHYECKas
HHEPTHUA 3TOTO AIEKTPOHA IIPU MEPEX0jie Ha YeTBEpTYyI0 opOuTy? Ha CKOIBKO YBETUYUT-
Csl MOMEHT MMITYJIbCa TOTO JIEKTPOHA MPH Mepexoie Ha 4eTBepTyto opouty? Ilpunsars
h=10"% IIx-c; m=9,1.103 xr. OtseT: 1,78 pa3; 2,35 5B; 103* Ix-c

A
4. BonHoBas (pyHKINS MHUKPOYACTHIEI UMEET BUI y = —e "', The I — pacCTOsSHHE OT
r

1
vacTMIBl 10 Hadana koopauHar; o = 1071° m; A=,/[—— . Onpenemrs 06bEMHYIO
21
TJIOTHOCTH BEPOATHOCTH HAXOXKAEHHs ATOM yacTHIbl Ha paccrosiHuu I = 210710 M or
Hayayia KOOpJMHAT. OtseT: 7,29-10%° M3

rlo

5. BonHoBast pyHKIIMS HEKOTOPOW YacTHIIBI UMeeT BUA Y =Ae | rie I — paccTosiHue
OT 3TO} YacTULBI 0 Hadana koopaunar; o = 2:107° m. Ha xakom ynanenuu I oT Hadana
KOOPAHMHAT (B HM) BEPOSATHOCTh HAXOXKICHNS MUKPOYACTHIIHI MaKCUMaJIbHA?

Ortser: 0,2 HM

o . TX
6. BonHoBas (GyHKIMS HEKOTOPOH YacTHUIBI UMeeT BU Y = ASIN—, TJe MUpUHA SIMbI
a

a =2-10"° m. Micnione3ys yclnoBue HOPMHPOBKH, OIIPeAEnTe Kodpduuuent A.

Ortsert: 3,16-10% M2
7. MukpouacTuila B OJHOMEPHOM MPSMOYTOJIbHOM MOTEHIIMAIBLHON IME ¢ OECKOHEUHbI-
MH CTEHKAMH HMEET BOMHOBYIO (pynkumio = Ax(a—X), rue A? = 3-10% m®. Haitrtu
LIMPUHY MBI a. Otset: | HM

—ar

€
8. BonHoBasg (yHKIMS MHUKpOYacTHIB mMmeeT BHA Y=A-— e o = 10%° m7?;
r

’ a o
A= 2— . OHpeI[eJ'H/ITB INIOTHOCTDb BCPOATHOCTH HAXOXIACHHUA O3TOM YaCTHUIIBI HA pacC-
T

crosauu I = 2-:1071° M or Hauana koopauHAar. Orset: 7,29-10%° M3
9. HailTu MakCHMallbHYIO IUIOTHOCTh BEPOATHOCTHU HAXOXKACHUS MUKPOYACTHIIBI B OJI-
HOMEPHOH MPSMOYTOJIbHOW MOTEHIIUATBHOM siMe ¢ OECKOHEUHBIMU CTEHKAMH, €CJIH BOJI-

HOBas (PYHKIMS MMeeT BUA | = AX (a — X)Z. [upuna amer a=10"° m; A? = 6,3-10% m~°,
Otger: 2,46-10° m?
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10. YacTtuiia HaxoAUTCS B OHOMEPHON MPSMOYTOJIbHOM MOTEHIIUANIBHOMN SIME IUPUHOMN
a = 2-10° M ¢ GecKOHEYHBIMU CTE€HKaMH. BoiHOBasg (QYHKIMS MUKPOYACTUIIEI MMEET

. 21X .
BUJl Y = ASIn——. HaliTu MakcuMabHOE pacCTOSTHUE MEXKY TOYKaMH (B HM), B KOTO-
a

PBIX BEPOSITHOCTh OOHAPYKEHUS YaCTULIbI MaKCUMaJIbHA. Otser: 1 HM
11. MukpodacTuiia HUMeeT CPEepuYecKd CHMMETPUYHYIO BOJHOBYIO (DYHKITHIO

Jro®

HaT (B HM) JI0 TOYKH, IJieé 00bEeMHas IJIOTHOCTh BEPOSTHOCTH HAXOXKIEHUS MHKPOYa-
ctuibl paBHa 8-10%7 M, Ortger: 0,184 um
12. BonHoBag  (yHKIMS  MMKPOYacTHMIILI C  Maccol M  HMeeT  BHJ:

v =Ae “sin (By)cos(yz). Haiitu nmonnyto sHepruto yactuilsl (B 3B), cuntasi moTeHu-

y=Ae"", e A= , . = 107 M. OnpenenuTs paccrosHue I OT Havaaa KOOP/IH-

aNbHYIO SHEPIUIO paBHOH Hymo. [Ipurars A =10" JIx-c; m=2,5-10 %°kr; 0=4-10'" m;
B=6-10m1; y=3.100 mL, OrtgerT: 3,625 5B
13. BonHoBast (yHKIMS MUKPOYACTHIIBI C MAaccoit M umeeT BUI: y = Ae” ™ Haiitn
MOJTHYIO DHEPTHUIO YacTHUllsl (B 3B), cunrtas moTeHnua bHyI0 SHEpruto paBHoit U=8 3B.
pursate h =10 Jx-c; m=2,5-10%° kr; 0=4-10"° M %; B=5-10° m; y = 2.10 m L.
Otser: 2,375 3B
14. BonHoBas  (QyHKIMS  MHUKpPOYaCTHIBI € Maccol M  HMEeT  BUA:
v =Ae *sin(By)cos(yz). Kunernueckas sueprus yactuupl passa E. Haiitu maccy
vactuipl. [punste £ =10 JIx-c; E=5 3B; a=4-10° M %; =7-10"° mL;y=2.10 M.
OtseT: 2,31:10% kr
15. BonHoBas  (QyHKIMS ~ MHKpPOYaCTHMIbI €  Maccol M  HUMEeT  BUA:
v =Aexp(—iox+ipy)cos(yz), rae i — Muumas equumna. KnHetndeckas SHeprus da-

ctunsl paHa E. Haiiti Maccy wactup. Ipunsats b =107 JIx-c; E=5 3B; 0.=8-10%° m*;
B=6-100m1;y=2.1010 mL, Otser: 6:107%° kr

16. BonnoBas  QyHKIMS ~ MHUKpPOYAaCTHIBI C  Maccol M  HMEeT  BUI:
Y= A(COS oX +Sin ocx) . a) HaiiTu xuHeTHuyeckyr »dHepruto uyactuupl. [IpuHATH

h=10"* JIx-c; m=2,5-10"2° kr; o = 4-10'° mL. 6) Haiitu maccy wactumsl. IIpunate E
= 55B; o = 4-10"° mL. B) Kunernueckas sneprus yactuisl papHa E. Halitu koHCTaHTY
o.. Ipunsate E =3 5B; m=2,5-10% kr. OtserT: a) 2 5B; 6) 102° kr; B) 6,32-1010 M?
17.(A) MukpouacTHiia ¢ Maccoi M HaXOAUTCS B OJHOMEPHOM MPSMOYTOJBbHOM MOTEH-
IMAJIbHOU sIME€ C OSCKOHEYHO BBICOKMMH CTCHKaMHM ITMPHHOMW a. PaspermieHHbIe 3HaYe-
7_EZHZI,]Z
2ma?

DHeprusi MUKpOYacTUIbl HAa TPEThbeM BO30Y>KJIeHHOM ypoBHe paBHa E=48 »sB. Haiitu
HHEPrUI0 M3JIy4eHHOro ¢otoHa (B »B) mpu mepexone MUKpOUACTUIIBI B OCHOBHOE CO-
crosaue. (b) Mukpouactuiia ¢ Maccoii M HaxXOAUTCA B ONHOMEPHOW NPSMOYTOJbHOU
MOTEHIIMAJILHONU siMeé ¢ OECKOHEYHO BBICOKMMH CTEHKaMHU IIUPUHON a. PasperieHHbIe
7_[:ZHZHZ

2ma® ’

HUSl DHEPTMU MUKPOYACTHUIBI ONpeAeisatoTcs dopmyinon E = , Tne n=1,23...

3HAYEHUs DHEPrUM MUKPOUYACTULB! omnpenenstorcs ¢opmyiaon E, = rae
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n=1,2,3... DHeprus MUKpOYACTHUIIBI HA TPETHEM BO30YKIEeHHOM ypoBHE paBHa E=48 3B.
[Ipu mepexojie B OCHOBHOE COCTOSIHME MHUKpoYacTHila u3nydaer GoroH. Halitu muny

BOJIHBI 3T0r0 (hoToHa (B HM). [TocTosHHas IInanka h=6,63-10"* JIx-c. (B) Mukpoua-

cTruna C Maccou m HaXOoaAUuTCsA B O,HHOMepHOﬁ Hp)IMOYFOJIBHOfI HOT€HHI/IaJII)HOI‘/’I AIME C

OECKOHEYHO BBICOKMMH CTEHKaMU IIMPHHOW a. Pa3pelieHHble 3HAYEHUsI SHEPTUH MHK-
2322

podYacTHLBI onpenensatorca Gopmynon E = , rae N=1,2,3... DHeprusa Mukpoda-

2ma?

CTHUIIbI Ha TpeTheM ypoBHE paBHa E=45 5B. IIpu nepexone B OCHOBHOE COCTOSTHUE MUK-
pouacturia usnydaer ¢GoroH. Haith jmiawHY BOJMHBI 3TOro  (ortoHa (B HM).
h=6,63-10"* Ix-c. OtBeT: (A) 45 9B; (b) 27,6 am; (B) 31,1 HM
18.(A) MukpouacTriia ¢ Maccoi M HAXOAUTCS B OJHOMEPHOM MPSMOYTOJBHOM MOTEH-

LUAJILHON siME€ ¢ OECKOHEYHO BBICOKMMH CTEHKAMH IIMPUHOM a. Pa3perneHHble 3Haue-

n’h*n?

2ma?
Haxomsich B OCHOBHOM COCTOSTHUH, MUKPOYacTHUIla mortoTuiia ¢GoToH ¢ sHepruein E=30
3B u nepena B TpeThe BO30ykKIE€HHOE cocTosHue. Hailtu HaumeHbIni uMmynsc ¢o-
TOHA, KOTOPBIM MOXKET OBITh M3NIy4YeH 3Tou yactuiei. (b) Mukpouactuia ¢ Maccoir m
HAXOJUTCS B OJJHOMEPHOW NPSIMOYTOJIbHOM MOTEHIMAIBHON sIME C OECKOHEYHO BBICO-
KMMU CTEHKaMM IIUPUHON a. Pa3peleHHble 3HaYeHUs SJHEPIUA MUKPOYACTHULIBI OIIpEie-
n*h’n’
ma?
MHUKpoUacTula nomtotuiia GoroH ¢ 3ueprueit E = 32 5B u nepenuta Ha Tpetuit sHepre-
TUYECKUI ypoBeHb. HailTh HauMeHbIIMI UMITYyJIbC (POTOHA, KOTOPBIA MOXKET OBITh W3-
JIydeH DTOM 4acTHULIEH. Otset: (A) 7,47-107%" kr-m/c; (B+B) 10,7-107%" kr-m/c
19.(a) Paspemiennpie 3HaYeHUS SHEPTUHM OJHOMEPHOTO KBAaHTOBOTO TapMOHHUYECKOTO

HMs DHEPIMHM MUKPOYACTHLBI ONpeNessitoTcs gopmynoil E, = , Tie n=1,23...

nsrorea popmynont E = , rme n = 1,2,3... Haxoasicb B OCHOBHOM COCTOSIHUH,

1
OCLMJUITOpPA omnpeneistorcs popmynoit E, = (n +Ej hw, , tne n=0, 1, 2, 3... Haxonsce

B OCHOBHOM COCTOSIHMH, OCHMJUISITOP MOMIOTUI (oToH ¢ dHeprueit E=9 »B u oxazancs
BO BTOPOM BO30Y>KIE€HHOM cOCTOssHMH. HailTu Hambomnpliyro JUIMHY BOJHBI (DOTOHA (B
HM), KOTOPBIM MOXET ObITh M3JIYyYEH ATUM OCHWILIATOpOoM. (0) Pa3penieHHbie 3HaYEHUS
DHEPIMM OAHOMEPHOIO KBAHTOBOTO TapMOHUYECKOIO OCHMJUISATOpPA OMNPENEIISIOTCS

1
dopmynont E_ = (n +§) ho,, tne n=0, 1, 2, 3... Haxoaschk B OCHOBHOM COCTOSIHUH, OC-

MUUIATOP TOTIOTIIT (GOTOH ¢ dHeprueit E=12 3B u oka3zancs B TpeTheM BO30YKICHHOM
coctosinuy. Halitn HanOoblyro JJIMHY BOJHBI (DOTOHA (B HM), KOTOPBIA MOXKET OBIThH
U3JIy4eH 3TUM octuuiaTopoM. [loctosianas [Tnanka h = 6, 63-107* Jx-c.

Otger: a) 276 um; 0) 311 HM
20.(A) B HEKOTOpOM BOJOPOIOINOI00HOM aroMe 3JIEKTPOH MOKET UMETh pa3pellieHHbIC

__IE

3HAUYE€HHUs DHEPruu, ompezenseMbie ¢opmynon E. —, tne n=1, 2, 3... Haiitu
n

HauOONbIIyI0 4acToTy (otoHa u3 cepuu [lamena crekTpa H3Iy4eHHs] TOrO aToma.
(B) B HexoTopoMm BOAOPOMOMONOOHOM aTOME AJIEKTPOH MOXKET WMETh pa3pelieHHbIC
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__IE|

3HauUeHMsl 3HEpruu, omnpenensemsle (opmynoit E, —, ne n=1, 2, 3... Haiitu
n

HAaMMEHBIIYI0 4acTOTy (OTOHA M3 cepuu bambMepa crnekTpa HU3JIydeHHUs! STOTO aToMa.
IMocrostanas [Tnanka h = 6,63-107% Jx-c. E1 = 54,4 5B.

Otser: (A) 1,46- 10" I'; (B) 1,82:10® '
21. B HexoTopoM BOAOPOAONONOOHOM aTOME SJIEKTPOH MOXET UMETh pa3pellieHHBIC
3HauUeHUs SHEPruy, onpezaensemsle Gopmynoit E, = —“j—21| ,rnen=1, 2, 3... Bo ckoibko
pa3 MUHHMaJIbHAS 9acToTa (oTOHA M3 cepuu JlaiitmaHa O0JIbIIe MAKCUMATLHOM YaCTOTHI
¢dorona u3 cepuu banbmepa B CIEKTpe U3ITyueHUsI ITOr0 aroma’? Otger: B 3 pasza
22. B HeEKoTOpoM aroMe KOHQUTypamus 5>JIEKTPOHHBIX OOO0JIOYeK HMEET BHI:
152252p®3s2p°d14s2p®d1Pf°5s2p®. Omnpenenurs MakcUManbHYIO BO3MOKHYIO BEIHYUHY
CYMMapHOU TIPOEKITUU OpOUTATHLHBIX MOMEHTOB UMITYJIBCA BCEX €T0 JIEKTPOHOB HA BBI-
nenenHoe Hanpasnenue. puaats 7 =10 JIx-c. Otser: 11-1073* Ix-c
23. MakcuManbHasi BETUYMHA TPOSKIIUKA OPOUTATFHOTO MOMEHTA UMITYJIbCa HEKOTOPO-
ro 3JIeKTpoHa B aToMe Oblia paBHa 3 h. UeMmy paBHSETCS MOAYJIb OPOUTAIIBHOTO MOMEH-
Ta MMITYJIbCA 3TOTO 3J1eKTpoHa. [Ipunsats A =10 ix-c. p, =9,27-107 A-M?.

OtseT: 3,46-1073* JIx-c

24. B Hekoropoi 1momo0ooduke (A) HEKOTOPOW IMOJHOCTBIO 3alOJHEHHOW O00OIOYKH
aroMa HaxoJuTcs B K pa3 Ooibllie 3JIEKTPOHOB, Ye€M B cocenHel moaodosouke (B) u3
ATOU xe 00o0souku. HailTh MakcUMallbHYI0 BO3MOXHYIO TPOEKIIUI0 OpOUTAIBEHOTO MO-
MEHTa HMIYIbCa dIeKTpoHa u3 momobomoukun A (B). Ipumste A=10" x-c;
k =1,286. Otset: 4-10734 Ixx-c (3-1073* Ix-c)
25. B Hekortopoii mogo6oiouke (A) HEKOTOPOHW MOJHOCTHIO 3aIOJIHEHHOW 000JI0YKH
aroMa HaxoAuTcs B K pa3 Ooibllie 3JIEKTPOHOB, YeM B coceaHei moaodosouke (B) u3
ATOM ke 000sI0uku. HaliTh MUHUMAaTbHOE BO3ZMOXKHOE KOJIMYECTBO AJIEKTPOHOB BO BCEH

obomouke. k = 1,286. Otser: 50
26. B d-1momo0os1ouke HEKOTOPOH MOTHOCTBIO 3aITOJIHEHHOM 000JI0YKH aToMa HaXOIUTCS
k% snexkTpoHOB M3 Beell 000m0ukn. HaliTh MakCHMalIbHYI0 BO3MOXKHYIO BETUYHHY Op-
outanpHOro: (A) MOMEHTa MMITYJIbCA JICKTPOHA B 3TOW oOojouke; (B MarHuTHOTO MO-

MEHTa 3JIeKTpoHa B 3Toi oGonouxe. IMpumsars A=10"" JIx-c; p, =9,27-107 A-M%;
k = 13,89%. Otset: (A) 5,48-1073 Ix-c; (B) 5,08-10% A-m?
27. IllupunHa 3anpemieHHoN 30HbI y anMasza AE, =7 3B. IlepBoHauanbHas Temieparypa
anmaza 0°C. o kakoit Temmepatypbl (B °C) ero Harpesiau, €ciu €ro 3JIeKTPOIpPOBO/-
HoCTh Bo3pociaa B 400 pa3? [Tocrosuuas bonsnmana K = 1,38-1023 [In/K.

Ortser: 11,5°C
28. HailTu mmmpuHy 3arpenieHHol 30Hbl y COOCTBEHHOTO MOJIYIIPOBOJAHMKA, €CIIA HaTy-
payibHBIIA JorapudM ero yaensHoU npoBogumoctd (Inc) mpu marpeBanuu ot 0°C 10
+10°C yBenmumiics Ha N=6? Tlocrosunas Bonsumana k=1,38-1023 /K.

OrtserT: 8,00 3B
29. Ha kakoM pacctosiHuu (B 9B) OT HUKHEr0 YPOBHS 30HBI ITPOBOJIUMOCTH JICKHUT YPO-
BeHb depMU B COOCTBEHHOM TOJTYMPOBOIHUKE, €CIIH AIIEKTPONPOBOAHOCTD 3TOTO IMOJTY-
npoBoaHuka npu HarpeBanuu oT 0°C go +10°C Bo3pacraer B N=5 pas? [locrosiHHas
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Bonbimana k = 1,38-102 Ix/K. Ortset: 1,07 3B
30. IlluprHa 3anpemeHHoN 30HbI IONYNIPOBOJHMKA p-Tuna paBHa AE,=1 »B. Akuen-
TOpHBIE YPOBHH Jie:kaT Ha pacctosauu AE, 0,01 5B Beime BaneHTHON 30HBI. KOHIIEH-
Tpauusi OCHOBHBIX HOCHUTEJEH 3apsa B TAKOM IOJYNPOBOJAHUKE MIPU HU3ZKOW TeMmmepa-
Type T1 paBHa N;. HaliTu koHLIEeHTpaluio aToMoB npuMecu. CunuTaTh, YTO BaJCHTHOCTh
aToMa MPUMECU Ha €IWHUIYY MEHbIIE BAaJICHTHOCTH MONynpoBoAHUKA. [locrosHHas
Bonbimana k=1,38-1021x/K; T:=30 K; n;=10% M3, Ortset: 4,77-10% M3
31. Pacnpenenenue depmu-/upaka 1ist 3€KTPOHHOTO raza B MeTajulax ImpH Temrepa-
type T=0 K 3amaercst popmyrmoii: dn= A~EdE . Haittu <E3> cpeaHee 3HaueHue Kyda

SHEPIUH IEKTPOHA M3 30HBI IPOBOAMMOCTH IpoBoaHuka pu T = 0 K. Dueprus ®epmu
Metasna papHa E, =4 5B. Otser: 8,74-107°° Jx3

32. Pacnpenenenne ®epmu-/upaka 1js 2IEKTPOHHOTO ra3a B MeTajllaX MpH TeMIepa-
type T=0 K 3amaercs ¢popmymoii: dn = AEdE . Haiitu | /<E12> / < E‘°’>2 JUISL CBOOOTHBIX

AIIEKTPOHOB U3 30HBI MPOBOAUMOCTH IIpoBogHKKa nipu T=0 K. Otger: 3
33. PaanoaktuBHBIN 00pasel, coaepxkamuii N siep paJnoakTUBHOTO M30TOIA, ITOME-
CTWJIM B TepMeTH4HbIN cocya. [lepuon momypacnana storo uzorona paBeH T. CKOIBKO
snep oOpasua pacnazercs K Momenty Bpemenu t,? N =7-10%; t, = 1 mun; T = 2 muH.
Ortser: 2,05-10%°
34. PaanoaktuBHBIN 0oOpasell, coaepxkamuii N siep paJnoakTUBHOTO M30TOIA, ITOME-
CTWJIM B repMeTuuHbIii cocyn. [locrosiHHas pacnaga »Toro uzoromna paBHa A. CKOJBKO
sep obpasia pacmnagercs 3a MPOMEeXyToK BpeMenu ot t, jgo t,? N=7-10%; t, =1 mun;
t,=3 mum; A=0,03 ¢, Ortser: 1,13-10%
35. KonnenTparus sjuep OIHOTO M30TOMa C MEePUooM Toiypacmana Ti B 2 pasa mpe-
BBIIIIAJIA KOHIEHTPAIMIO SJIEp APYTroro u30Tomna ¢ nepuoaoM noinypacnaga To. Uepes ka-
KOW TIPOMEXYTOK BpeMEHHU (B MUH) KOHIICHTpAalUs SiFiep MEPBOrO M30TONA CTAHET B 2
pasa MeHblIe KOHIEHTpauuH siiep Broporo uzorona? T1 =3 muH; Tz = 6 MuH.
Otset: 12 Mmun
36. DHepreTHUEeCKU BBHIXO PEAKIUH JCICHUS SApa HEKOTOPOTO HECTAOMIHLHOTO U30TO-
na Ep. Cxonpko Teruia (B J[) BbIaenmiioch 3a Bpems 1, eciau nepBoHaYaIbHOE YUCIIO
anep sroro m3orona No, a mocTogHHas pacnaza pasHa A. Eg = 100 MaB; No=4-10%;
2=0,08 c¢!; t=2 MuH. Ortsert: 0,640 JIx
37. DHEepPreTHUeCKU BBIXO/ PEAKIUH JCICHUS SApa HEKOTOPOTO HECTAOMIHBHOTO U30TO-
na Ep. Ckonpko Temna (B ) BeAeNIMIOCHh 3a BpeMms i, eclii mepBOHAYAIbHOE YHUCIIO
anep srtoro u3zotoma No, a cpemHee Bpems >ku3Hu sjpa paBHo T. Eg=100 Mb»B;
No=4-10%; t = 5 mun; t=2 MuH. Otser: 0,211 Tk
38. Ilpm pacnane sjpep paJIMOaKTHBHOIO HM30TOMa BeIASIHIOCH Q Tema 3a Bpems 1.
[lepBoHauanbHOE UKciO siaep 3Toro uzotomna No, a moctosiHHas pacnaaa paBHa A. Haiitu
SHepreTHYecKuii BEIXos (B MaB) peakuuu nenenus oguoro siapa. Q=0,2 Jix; No=4-10%;
2=0,05 c%; t=2 mu=. Ortser: 31,3 MaB
39. PannoakTuBHBINA 00pasel, coaepKalluii U30ToN ¢ MepruojoM noaypacmnana T, mome-
CTUJIM B repMeTU4HBIN cocya. Yepes kakoe Bpems t; B oOpasue ocranercs 40% paguo-
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aKTUBHBIX siiep 3Toro uzorona? T = 2 muH. Otsert: 159 c
40. PannoakTUBHBIN 0Opa3zel, coiepskaluii H30TOM ¢ MepHoIoM monypacnana T, mome-
CTWJIM B TePMETHYHBINA cocyn. Yepes kakoe Bpems t, pacnanerca 40% paanoaKTUBHBIX

anep 3toro uzorona? T =2 MuH. Otser: 88,4 C
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