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PA3JEJIbBI <MEXAHUKA, MOJIEKYJIAPHASA ®U3UKA U SJIEKTPUYECTBO»

1. Tlon nmeiicTBMEM KakOW CHJIBI TIPU MPSIMOJMHEHHOM JBWKEHUHU TeJla N3MECHCHHE

€ro KOOpAMHATBl CO BPEMEHEM TMPOUCXOAWT 10 3akoHy x = 10 + 5t - 10t2? Macca
Teaa 2 KT.

2. Halitu 3akoH ABMOKEHMS Teja Maccod 1 Kr moj aeiicTBueM moctosHHOM cribl 10 H,
ecid B MoMeHT t = 0 Teo mokowmaoch B Hawane koopauHart (x = 0).

3. Haiitu 3akoH OBH)KEHHUS Tejla Maccod 1 Kr moj JedcTBHEM MOCTOSHHOM cuibl 1 H,
ecnu B MoMeHT t = 0 HavanbHas koopauHara x = 0 u Vo = 5 m/c.

4, HaiiTu 3aK0oH NBYDKEHHS Tena Maccod 1 kr mon aeiicTBHEM MOCTOSHHOM cuibl 2 H,
eciii B MOMeHT t = 0 umeeM Xg = 1 M u Vg =2 M/c.

5. Teno mMaccoil 2 Kr IBUXKETCSI C YCKOPEHUEM, W3MEHSIONIMMCS o 3akony a = 5t-10.
Onpenenuth cuiy, ICHCTBYIOUIYIO Ha TeJIO 4Yepe3 O C I[OocCie Havyala JAEHCTBUA, U
CKOpPOCTH B KOHIIE MSATOW CEKYH/IbI.

6. CmuomHoit map Maccoit 1 kr u pamguycoM 5 cM Bpamaercss BOKPYT OCH,
MPOXOMAIIe uepe3 ero MLEeHTp. 3aKoH BpallleHUs IIapa BBIPAXKACTCS YpaBHEHHEM
0 =10+5t—2t>. B Touke, HamboICE yOaJeHHOW OT OCH BpalleHus, Ha [ap
JNeMCTBYeT cuila, KacaTellbHasg K MOBEepXHOCTU. OnpenenuTs 3Ty CUIY U TOPMO3SIIUN
MOMEHT.

7. ABTOMOOWIBH JBMXKETCS MO 3aKPYIVIEHUIO IIOCCE, WMEIOIIEMY PaJnycC KPHUBH3HEI

100 M. 3akoH JABWKEHHS aBTOMOOWJIS BbIpakaercs ypaBHenuem S = 100+10f -0,5t
Haiitu cxopocTh aBTOMOOWIISI, €r0 TaHI'CHIMAIBHOE, HOPMAJIbHOE U TMOJHOE YCKOPEHHsS B
KOHIIE TISITON CEKYH/IBI.

8. MarepuanpHasi TOUYKa JBUXKETCS 10 OKPYKHOCTH, pamuyc Kotopoir 20 w.
3aBHCUMOCTh TYTH, MPOWUJCHHOTO TOYKOH, OT BpPEMEHH BBbIpaKaeTcsi YPaBHEHHEM
s=t>+4t>~t+8 . OnpenenuTh TNPONHIECHHBIH IIyTh, YIJNOBYID CKOPOCTb U YIJIOBOE
YCKOpPEHHE TOYKH uepe3 3 ¢ OT Hayaja ee JBUKEHUSI.



9. MarepuanbHas TOYKa JBIDKETCS TI0 OKPYKHOCTH paamyca 1 M coriacHo
ypaBHeHmos:St—O,Zt3. Haititu ckopoCTh, TaHTEHIMAIBHOE, HOPMAJIbHOE M IOJIHOE

YCKOpPEHHE B MOMEHT BpEMEHH 3 C. )

10. Tenmo Bparmiaercs PABHOYCKOPEHHO C Ha4yaJbHOW YIJIOBOM CKOPOCTBIO 5 C |
yrIoBBIM yeKopenueM 1 pan/c . Ckoiabpko 000poToB caenaet Teio 3a 10 ¢?

11. Tapamnenenunen pasmepom 2X2x4 o3 nBmKeTCS napajijiesibHO OO0JbIIEMY
pebpy. Ilpu kakoi CKOPOCTH IBUKEHHUSI OH OyAET Ka3aThCsi KyOoM?

12. Kakyro CKOpPOCTh IOJDKHO HMMETh JBIIKYIIEECS Telo, YTOOBI €ro MmpojaojibHbIC
pa3Mepsl YMEHBIIWINCH B JBa pasa?

13. m-Me30H — HecTabmibHas uyactuia. CoOCTBEHHOE BpeMs KH3HM ero 2,6-107° c.
Kakoe paccrosiHme TpPOJETHT T-ME30H JO pacmlaga, €CiId OH JBUXKETCS CO CKOPOCTBIO
0,9¢? (¢ — ckopocTh cBeTa)

14. Haiitu coOcTBEeHHOE BpeMsi KU3HM HECTAOWJIBLHOW YaCTUIBl L —.Me30Ha ,
IBUKYIIerocs co ckopocthio 0,99¢, ecnu paccrosiHue, MpojieTaeMoe UM JI0 pacrajia, paBHO
0,1 xm.

15. CoOcTBeHHOE BpeMs >KM3HU T-ME30HA 26108 c. Yemy paBHO BpeMms )KU3HU T-
Me30Ha Ui HaOMIOJaTessl, OTHOCUTEIBHO KOTOPOTO 3Ta YaCTHIA JBHUKETCS CO CKOPOCTHIO
0,8¢? (¢ — ckopocTh cBeTa)

16. DnexTpoH, ckopocTh koroporo 0,9¢, nBMXKeTcs HaBCTpedy MPOTOHY, HMEHOIIEMY
ckopocth 0,8c. OmpenenmuTs CKOPOCTH WX OTHOCHTEIHHOTO JIBHIKCHHS.

17. PammoakTWBHOE sIpO, BBUICTEBINEe U3 YyCKopuTels co ckopocteio 0,8c,

BBLIOPOCMIIO B HAmNpaBleHMH CBOero aBwxkenus PB-wsactumy co ckopocteio 0,7c¢
OTHOCHUTEIIbHO ycKopuTens. HalTu CKOpOCTh YacTHIIBI OTHOCHUTEIBHO siIpa.

18. JIBe wacTumbl JBWKYTCS HaBCTpedy JApyr aApyry co ckopocteio 0,8¢.
Onpenenutb CKOPOCTh UX OTHOCUTEIHHOTO JBU)KECHUS.

19. Ilpm kakoli CKOpPOCTH JABWKEHHUS PEISITUBUCTCKOE COKpAllleHWE JJIMHBI
JBIOKYIIETOCS Tena cOCTaBUT 25%.

20. Kakyio CKOpoCTh JOJDKHO HMETh ABHXKYIIEECS TEJI0, YTOOBI €ro Mpo0JIbHBIC
pa3Mepbl yMEHbIIWINCH Ha 75%.

21. Cromuo¥ mmmmHAap maccod 0,1 kr katuTcss 0€3 CKOJBKEHHUS C TOCTOSHHOW
ckopocThto 4 M/c. OmnpenenuTs KUHETHYECKYID JHEPrui0 IMJIMHJIpPA, BpPEMS /0 €ro
OCTAHOBKH, €CJIM Ha Hero AeiictByeT cuia tpenus 0,1 H.

22. CrjomHOW 1mmap CKaTbIBaeTCs 110 HAKJIOHHOW IUIOCKOCTH, JJIMHA KOoTopou 1
M u yroan HakioHa 30°. OnpeaenuTs CKOPOCTh IIapa B KOHIE HAKIOHHOW IJIOCKOCTH.
Tpenue mapa o MIOCKOCTh HE YUUTHIBATD.

23. Tlomeli uwmmuHAp Maccod 1 Kr KaTtuTcs 1O TOPU30HTAIBHON MOBEPXHOCTH
co ckopocthio 10 wm/c. Omnpenenuth CcUIy, KOTOPYHO HEOOXOAMMO MPHIIOKHUTH K
UWINHAPY, YTOOBI OCTAHOBHUTH €TO Ha MYTH 2 M.

24. MaxoBuk, umewmuid (opmy aucka maccot 10 xr m pamuycom 0,1 m, Obin

packpydeH a0 4actotel 120 vunL, [Tox nelicTBMEM CHJIBI TPEHUS JUCK OCTAHOBHJICS
yepe3 10c. HalTh MOMEHT CHUJ TPEHHUS, CUMTass €ro MOCTOSHHBIM.

25. O0py4 U AUCK CKATBIBAIOTCS C HAKIIOHHOM IUIOCKOCTH, cocTaBistoiieii yrou 30° ¢
rOpu30HTOM. UeMy paBHBI UX YCKOpEHUs B KOHIIE criycka? Cuioil TpeHust npeHeopeys.

26. C mokosmMMCs WIApOM Maccod 2 Kr CTaJKUBAaeTCsl TakoMl ke 1iap,
JIBUKYIIMICS €O CKOpocThio 1 w™/c. BeumcnuTh paboTy, COBEPIICHHYIO BCIEICTBHE
nedopMaluu Mpy NPsSIMOM IIEHTPAILHOM HEYIPYTroM yriape.

27. Macca chHapsga 10 kr, macca crBoja opymaust 500 kr. Ilpu BeIcTpene cHapsiz

MoJTydaeT KMHETHUECKYIo »Hepruto 1,5 ° 106I[>1<. Kakyro KHHETHYECKYIO SHEPTHI0 MOTydaeT
CTBOJI OpYAUS BCIEACTBHE OTIAYM?

28. KoubkobOexernr wmaccoii 60 kr, cros Ha KOHbKaXx Ha JbJy, Opocaer B
TOPU30HTAILHOM HAINpaBICHUH KaMeHb Maccoil 2 kr co ckopocthio 10 m/c. Ha kakoe

paccTosiHie OTKAaTUTCS MPHU 3TOM KOHBKOOEXell, eciii Kod(pPULIUEHT TpeHUs] KOHBKOB O JIeH
0,02.



29. Monekyna Bojopoja, nBuraromiascs co ckopoctbio 400 m/c, mojyieTaeT K CTEHKE
cocyga noxa ymioMm 60° u ynpyro ymapsiercs o Hee. OmnpeneauTs UMNIYJbC, MOTyYCHHBIH

cteHkoil. [IpuHATH Maccy MOJIEKyY paBHOM 3 1027 .
30. CranpHoii mapuk maccoil 50 T yman ¢ BbICOTHI 1 M Ha GOJBINYIO TUTUTY, TIEpe/IaB

el ummnynsc cuibl, paBHbll 0,27 H'c. Onpenenuth KOTUYECTBO TEIUIOTHI, BBIICITUBIICHCS
IIpY yAape, U BBICOTY, HA KOTOPYI IOAHMMETCS IIApHUK.

31. C xakoW CKOpPOCTBIO MABIDKETCS DJEKTPOH, €CIM €ro KHHETHYECKas SHEPTHUs
1,02 M»B? Onpenienuts UMIYIIBC 3JIEKTPOHA.

32. Kunernueckasi SHEprusi 4acTUIBl OKa3ajlach paBHOW ee JHepruu mokos. Kakoma

CKOPOCTb 3TOW YaCTHUIIbI?

33. Macca [nBWXKymierocs mpoToHa 2,5 1027

KWHETHYECKYIO SHEPTHUIO TIPOTOHA.

34. TlpoToH mpomien yckopsitonrylo paszHocths moreHnmaioB B 200 MB. Bo ckonbko
pa3 ero pelrsITUBHCTCKAs Macca OOJIbIIEe MacChl OKosi? YeMy paBHa CKOPOCTh MPOTOHA?

35. Onpenenute CKOPOCTh AJIEKTPOHA, €CIIM €ro PENIITUBUCTCKAs Macca B TPU pasa
0oJbIIIe MACCHI TOKOSl. BBIYMCINTh KHHETHYECKYIO M TIOJHYIO SHEPTHIO DJIEKTPOHA.

36. BBIUMCINTH CKOPOCTh, KHHETHYECKYI0 W TIOJIHYIO DSHEPrUi0 IMPOTOHA B TOT
MOMEHT, KOTJ]a €r0 Macca paBHa Macce MOKOsI 0-YaCTHIIbI,

37. HaiitTh wMOynbc, TOJHYIO W  KHHETHYECKYIO  DHEPrHI0  DIIEKTPOHa,
JIBMOKYIIIETOCS CO CKOPOCTHIO, paBHO# 0,7¢. (¢ — CKOPOCTH CBETA)

38. IlporoH W o-9acTHIa MPOXOIIT OJMHAKOBYIO YCKOPSIONIYIO  Pa3HOCTH
MOTEHIIMAJIOB, MOCJE Yero Macca MpPOTOHA COCTAaBMJIA MOJOBUHY MAacChl MOKOS O-YaCTHIIBI.
Onpenenuth pa3HOCTh MOTEHIIUANIOB.

39. Haiitm wumnynbc, TOJHYIO W KHHETHYECKYHO  DHEPrHI0  HEHTpOHa,
JBIDKYIIETocsi co ckopocThio 0,6¢. (¢ — CKOPOCTH CBETa)

40. Bo ckompkO pa3 Macca  JIBIDKYIIErocss  JEHTpoHa  OOJbIEe  Macchl
JBIDKYIIIETOCS 3JIEKTPOHA, €CIIM UX CKOPOCTH COOTBeTCTBeHHO paBHBI 0,6c m 0,9c. Uemy
PaBHBI UX KHHETUYECKUE IHEPTUU ?

41. HaliTu cpegHIO KUHETHYECKYI0 DSHEPIHI0 BpAalllaTeJIbHOIO JIBKEHHUS BCEX
MoJiekyi, conepskamuxcs B 0,20 T Bogopoaa nmpu temmeparype 27 °C.

kr. Haiitm ckopocts n

42. JlaBnenue wupaeanpHoro raza 10 wmlla, xoHueHtpamuss MoJyiekya 8 - 1010 3,
Onpenenutpy CpelHIO KUHETUYECKYI0 HHEPrui0 IMOCTYNaTeNIbHOTO ABM)KCHHSI OJHOM
MOJIEKYIIbI M TEMIIEpaTypy rasa.

43. OnpenenuTh cpeaHee 3HAYCHHUE MOJHOW KMHETUYECKOW SHEPrHUU OIHOU MOJICKYITbI
aproHa u BoJsiHOTO napa npu temmeparype 500 K.

44. Cpennsisi KUHETUYECKass DSHEPrusl IOCTYNATEIbHOTO MABUKEHHUS MOJIEKYl Tasa

paBaa 15 - 1021 Jlx. Kounenrpamus wmoJsiekyn paBHa 9 - 1019 M3, Onpenenurpb
JIaBJICHUE Ta3a.
45. B 6amtone emkocthio 50 1 Haxomutcs cxkarblid Bogopoa npu 27 °C. Ilocie toro

KaK 4acTh BO3JlyXa BBINYCTUJIM, JaBJICHHE MOHU3WIOCH Ha 10° Tla. Omnpenenuts Maccy
BBINYIIEHHOTO BoJOpoja. Ilporecc cyuTaTh H30TCPMHUUCCKUM.

46. B cocyne, umeromieM ¢opmy mapa, paauyc koroporo 0,1 m, Haxoautcs 56 r a3orta.
Jlo Kakoil TeMrepaTypbl MOXKHO HArpeTh ras, €Clid CTEHKH COCYJa BBIICP)KHUBAIOT JaBJICHHUE

510° ITa?
47. Tlpu temneparype 300 K u masnenun 172 - 10° Tla IIOTHOCTH cMecH BOZOpOA
u asota 1 kr/mS. OnpenenuTs MOJIIPHYIO MAacCy CMECH.

48. B Oamnone emxocteio 0,8 M3 HaxomuTcs 2 Kr Bojopoda u 2,9 Kr asora.
Onpenenuts JaBIEHHE CMECH, €CIIM TeMIleparypa OKpyxaromen cpensl 27 °C.

49.JTo xakoi TeMmmepaTypbl MOXXHO HarpeTh 3amasHHbIA cocyn, coxepxamuid 36 T
BOJIbI, YTOOBI OH HE pa3opBaJCs, €CJIM M3BECTHO, YTO CTEHKU COCYIa BBLAECPKUBAIOT

naenenue 5 - 100 TTa. O6bem cocyna 0,5 1.
50. Ilpu Temmeparype 27°C u JaBleHUU 106 Tla mnotHOCTE CcMecH KHCIIOpO/a U
asora 15 r/1m3. OmnpenenuTs MOJIIPHYIO MacCy CMECH.



51. B cocyme emkocthio 1 1 comepkurcss Kucimopox maccoi 32 1. Ompenenuthb
CpeIHEEe YMCIO COYJApeHUM MOJEKYl B ceKyHay npu temmeparype 100 K.

52. Omnpenenuths CpPeAHIO JUIMHY M CPEOHIOI MPOAOJDKUTENFHOCTH CBOOOIHOTO
npobera MoJiekyn yraekucioro ra3a npu temneparype 400 K u naBnenun 1,38 Ila.

53. B cocyne emkocteto 1 5 nHaxomutcs 4,4 r yraekucinoro rasa. Ompenenutsb
CPEIHION UTMHY CBOOOJHOTO MpoOera MOJIEKYII.

54. Ompenenuts kodpuuueHT mupdy3un Tenus NpH  JTABICHUU 1-106 Tla u
temneparype 27 °C.

55.  Ompenenmuts  KO3(QGUIMEHT  BHYTPEHHETO  TPEHUS  KHCIOpPOJa  MpH
temneparype 400 K.

56. B cocyme emkocthio 5 i comepxkurcs 40 r aprona. OmpenenuTs CpeaHee YHCio
coyapeHuil MoJieKyl B ceKyHay npu temneparype 400 K.

o7. Onpenenutsb K03(QUIIMEHT  BHYTPEHHEro  TpPeHUs  BO3JyXa  IpHU
temneparype 100 K.

58. Ompenenuts kodpdunment muddysun azora npu ngasneHun 0,5 - 10° la u
temneparype 127 °C.
59. KoadhdumnueHT BHYTPEHHETO TpPEHHUS KHCIOpOJa NPU HOPMAIBHBIX YCIOBHUSX

1,9 104 ko - c. Onpenenuts KOdQPHUIIUEHT TEMIOMPOBOJHOCTH KUCIOPOA.

60. Koadpduument muddy3nun Bomoposa mpu HOPMAITBHBIX yciaoBusx 9,1 - 10° m2/c.
Onpenenutb KOAPPUIMEHT TEIIIONPOBOIHOCTH BOAOPOAA.

61. OmnpemenuTh, Kakoe KOJMYECTBO TEIUIOTHI HEOOXOIMMO COOOIIUTH aproHy
maccoir 400 1, yroObr Harperp ero Ha 100 K: a) mpm mocrosHHOM oOBEeMe; 0) mpu
MTOCTOSTHHOM JIaBJICHUH.

62. Bo ckompko pa3  yBemMuMTCS 0o0beM 2 MOJNed  KUCIOpoaa  TpH
n3orepmudeckoM pacmuperuu npu temmneparype 300 K, ecnu mpu sTom rasy coodmunu 4
KK TemnoThI.

63. Kakoe KOIMYECTBO TEIJIOTHI HYXXHO COOOHIIUTH 2 MOJISIM BO3/1yXa, YTOOBI OH
coseprmt padoty B 1000 JIk: a) mpu M30TepMUYECKOM Tporiecce; 0) mpu n300apuIecKoM
npotecce.

64. Haittu paboTy © U3MEHEHHWE BHYTPEHHEW OHEpPruM Tmpu aauabaTHOM
pacmupeHuu 28 T a30Ta, €M ero 00beM YBEIMYIICS B JBa pa3a. HauambHas Temmeparypa
azora 27 °C.

65. Kucnopon, 3anumarommii oobem 10 1 u Haxomsuuiics mMoj JaBJICHUEM 2:10°
ITa, ammabatHo cxar npo0 oObema 2 . Halith paboty c©xatus U H3MCHECHHE
BHYTPEHHEH SHEPTUU KUCIOPO/A.

66. OnpenenuTh KOJWYECTBO TEIUIOTHI, COOOIIEHHOE 88 T yIIIEKHCIIOro rasa, eclid OH
ob11 n300apuuecku Harpet oT 300 K mo 350 K. Kakyro paboTy mpu 3TOM MOXET COBEPIIUTH
ra3 ¥ Kak ©3MEHUTCS €T0 BHYTPCHHSISI SHEPTHsI?

67. Ilpm kakoM TIpolleccCe BBITOJHEE MPOU3BOMUTH PACHIMPEHUE BO3IyXa:
M300apHUYECKOM HIIM M30TEPMHUECKOM, €Cii 00beM YBEIMUYMBACTCS B ISTh pa3. HavanbHas
TeMIIeparypa ra3a B 000uX cliydasix OJMHaKOBasl.

68. Ilpu kakoM Mpollecce BBHITOJHEE MPOM3BOAWTH HArpeBaHuWE 2 MOJICH aproHa Ha
100 K: a) nzobapuyeckom; 6) H30XOPHUUIECKOM.

69. Azotry wmaccoit 20 r mpu wuzoOapuyeckoM HarpeBaHuu cooourmm 3116 Jx
TeroTel. Kak mM3MeHmnach temrieparypa W BHYTPEHHSS DHEPTHs rasa.

70. Tlpu u30TEpPMUYECKOM pACIIUPEHHH OJHOTO MOJsS BOJOpOJa Oblia 3aTpaueHa
teriota 4 k/[k, mpu 3TOM 00beM BOJOpOJAa YBEMUUMIICA B MAThH pa3. [lpum kakoi
TeMIeparype MpoTekaeT mnpoiecc? Uemy paBHO H3MEHEHHE BHYTPEHHEW HHEpPruM Tasa,
Kakylo paboTy coBepIiaeT ras?

71. Ompenenuts u3MeHeHHe HHTponuu 14 r a3zoTa mpu H300apHOM HarpeBaHUU
ero ot 27 °C no 127 °C.

72.Kak U3MEHHUTCS SHTPOMHS 2 MOJIeH YIJIEKHCIOTO Tra3a Mpu H30TEPMHUYECKOM
paciupeHuu, eciii 00beM raza yBEIHUHMBAETCS B YETBIPE pasa.



73. Cosepmas 1mkn1 KaprHo, ra3 otman xonoaunbHUKy 25%  TemioTsl,
MOJlydeHHOM  oT  HarpeBarens.  OmnpenenuTb  TEMIEPATypy  XOJIOAWJIbHUKA, €CIH
temneparypa Harpesaresns 400 K.

74. TemnoBas MmammHa pabotaer mo uukiay Kapuo, k.a.a. xoroporo 0,4. Kakos
OygeT K.I.J. 3TOW MAIIMHBI, €CIM OHAa OyIeT COBepIIaTh TOT JXK€ LHKI B 0OpaTHOM
HarpasJieHUU ?

75. XomonunbpHas MaildHa pabotaer no ooOparHomy uukiay KapHo, K.M.J. KOTOpOTo
40%. KakoB Oynmer K.I.J. 3TO¥M MalIMHBI, €Cid OHA paboTaeT mo mpsMomy nukiy Kapao.

76. Ilpu mpsmom mukie KapHo teruioBas MmammHa cosepmaer padoty 1000 JIx.
Temneparypa narpeBarens 500 K, temmeparypa xomomwibHuka 300 K. Omnpenenuts
KOJIMYECTBO TEIUIOTHI, IMOJIy4aeMOe€ MaIllMHON OT HarpeBarelsl.

77. HailTu u3MeHeHue SHTponuu npu HarpeBaHuu 2 kr Boapl oT 0 mo 100 °C u
MOCJIETYIOEM MIPEBPALLEHUH €€ B Iap IPH TOH ke TemrepaType.

78. HaiiTh wW3MEHEHHWE OSHTPONMW NpPU IUIABJICHWH 2 KI CBUHIA | JaJbHEHIIEM
ero oxnaxaeHuu ot 327 go 0 °C.

79. OnpenenuTh U3MEHEHUE SHTPOIHMHU, MPOUCXOJAIIEe MPU CMEIIMBAHUU 2 KT BOJIPI,
Haxoysmeiicss mpu temmeparype 300 K, m 4 xr Bomsl mpu temneparype 370 K.

80. Jlem wmaccoit 1 kr, Haxomammiics npu Temmeparype 0 °C, HarpeBaroT 0
temneparypsl 57 °C. Onpenenuts n3menenue sutponuu. 201. B BepummHax kBagpara co
cropoHoir 0,1 M pacmonokeHbl  paBHBIE OJHOMMEHHBIE  3apsabl.  [loTeHrman
CO3/1aBaeMOr0 MMM TOJsl B TeHTpe kBaapara paBeH 500 B. Onpenenuts 3apsi.

81. B BepmmHax kBajgparta co cTopoHOo#l 0,5 M pacroyokeHbl 3apsiibl OAMHAKOBOM
BEIMYMHBI. B ciydae, xorja JBa coceqHUX 3apsia MOJIOKHUTEIbHBIE, a JBa JAPYrHUX —
OTpULIATeNIbHbIE, HAIPSHKEHHOCTh MOJsl B LEHTpe KBajaparta paBHa 144 B/m. Onpenenuts
BEJIMYMHY 3apsI0B.

82. B Bepmmnax kBaapara co cropoHod 0,1 M momemensl 3apsael mo 0,1 vHKI.
OmnpenenuThs HANPsHKEHHOCTh W TMOTEHLHMAN IO B LEHTpPEe KBaJpara, €Clid OJUH U3
3aps/I0B OTIIMYAETCS MO 3HAKY OT OCTAJIBHBIX.

83. IIpocTpaHCTBO MeEXIy ABYMs NapajjiebHBIMH OECKOHEUHBIMU IJIOCKOCTSAMHU C

MOBEPXHOCTHON TIJIOTHOCTBHIO 3apsAJIOB +5-108 1 -9:108 Kiw/m? zanonmeno  crexmom.
OnpenenuTh HaNPsHKEHHOCTh TIOJS: @) MEXKIY IUIOCKOCTSMHU; 0) BHE IIOCKOCTEH.

84. Ha paccrossuuu 8 cM apyr oT apyra B BO3AyXe HaxoaaTcs aBa 3apsnaa mo 1 #KI.
Onpenenuth  HampsHDKEHHOCTh W MOTEHUWA] MOJs B TOYKE, HaXOIfIIecs Ha
paccTosiHUU 5 CM OT 3apsiIOB.

85. JlBe mapaiienbHble  IUJIOCKOCTHM ~ OJHOMMEHHO  3apsDKEHbl U HMEIOT

MMOBEPXHOCTHYIO TUIOTHOCTD 3apsaoB 2 u 4 uKi/M2. OnpeaenuTh HAMPSHKEHHOCTD IMOJIS: a)
MEXTy ITIOCKOCTSIMH; 0) BHE IJTIOCKOCTEH.

86. Eciiu B 1eHTp KBaaparta, B BEpUIMHAX KOTOPOTO HaxomsaTcs 3apsanbl mo +2 uHKi,
MOMECTUTh OTPULATENBHBIN  3apsAl, TO PpE3YIbTHPYIOIIAas cuja, JEHCTBYIOIIas Ha
KOKIBIA 3apsig, OydaeT paBHa HYMO. BBIYMCIUTHD YHCIOBOE 3HAUYEHUE OTPHUIATEIHHOTO
3apsa.

87. 3apsanel mo 1 K moMeniensl B BEpHIMHAX PABHOCTOPOHHETO TPEYroJbHUKA CO
ctoponoir 0,2 M. PaBHOpeiicTBylomas cuil, JSHCTBYIOUIUX Ha  YETBEPTHIM  3apsf,
MOMEIICHHBIII HA cepeauHe OJHOM W3 CTOpPOH TpeyroibHuka, paBHa 0,6 wmxH.
OnpenenuTh 3TOT 3apsiji, HANMPsHKEHHOCTh M MOTEHIIUAN TOJISI B TOUKE €r0 PacIoJIOKECHHUS.

88. /Ia mapuka maccoit mo 0,2 T mojBenieHsl B 0O0ImIel Touke Ha HUTIX AnuHOM 0,5
M. [Hapukam coolOuin 3apsq W HUTH pasouumck Ha yron 90°. Omnpenenuthb
HaMpPsDKEHHOCTH M MOTEHITHAI TIOJISl B TOUKE MOJBeca IMIapHKa.

89. JlBa oauHAKOBBIX 3apsia HaxomsaTcs B Bo3ayxe Ha paccrosHuu 0,1 M apyr ot
npyra. HampsbkeHHOCTh Mol B TOUKe, yaasneHHOW Ha paccrosHuu 0,06 M oT oxHoro u 0,08
M OoT apyroro 3apsma, paBHa 10 kB/M. OmnpenenuTs MOTEHIMAN TMOJIA B 3TOM TOYKE H
3HAYCHHE 3apsJIOB.

90. Msummka wmaccoit 810719 «r YOEPKUBAETCS B  PABHOBECHUM  MEXIY
TOPU30HTAIBHO  PACIOJIOKEHHBIMM ~ OOKJIaJIKaMM  IUIOCKOTO — KOHJeHcaTtopa. PasHocTh
noteHManoB Mmexay ooxnmaakamu 490 B, a 3a3op mexay Humu 1 cm. Onpenenuts, BO
CKOJIBKO pa3 3apsij MbUIMHKHU OOJIbIIE 3JIEMEHTApPHOTO 3apsja.



91. B mome  OECKOHEYHOH  PABHOMEPHO 3apsDKEHHOW  TJIIOCKOCTH c

MOBEPXHOCTHOM IUIOTHOCThIO 3apsiaa 10 MxKi/m2 nepeMeIriaeTcss 3aps] M3 TOYKH,
Haxosmeiicss Ha pacctosHud 0,1 M OT IUIOCKOCTH, B TOYKY Ha pacctosHuu 0,5 M OT
Hee. OnpenenuTs 3apsij, €cliy Mpu 3ToM coBepuiaercs padora 1 m/Ix.

92. Kakyio paboTy HYKHO coBepmHTh, uToObl 3apsasl 1 w2 =K,
HaxoauBIuecs Ha paccrosauu 0,5 M, cOmm3mmmck 1o 0,1 m?

93. TloBepxHOCTHasi IUIOTHOCTh 3apsiia OECKOHEYHOW pPABHOMEPHO 3apsiKEHHOMN

wiockoctn paBHa 30 nKi/m2. Onpenenute TNOTOK BEKTOpa HANPSHKEHHOCTH Yepes
MMOBEPXHOCTH Cepbl quameTpoM 15 cM, paccexaeMoit 3TO# MIOCKOCTHIO MTOIOJIAM.

94. 3apsn 1 vKn nepeHocutcss n3 OECKOHEYHOCTHM B TOUYKY, HaXOIAIIylOCi Ha
paccrostanu 0,1 M OT moBepxHOCTH MeTamaeckor cdepsl paanycom 0,1 M, 3apsHKeHHOH C

MMOBEPXHOCTHOH TIOTHOCTHIO 10 Kn/m2. Ornpenenuts paboTy MepeMelieHus 3apsa.
95. 3Bapsg 1 wKn npursHyiacs K OGCKOHEYHOH IUIOCKOCTH, PaBHOMEPHO

3apSHKEHHOW C TOBEPXHOCTHOW TUIOTHOCTBIO 0,2 MxKn/m2. Ha kakom pacCTOSSHUU OT
TUTOCKOCTH HAaXOAWJICS 3apsifl, €cid padoTa CHII TOJIS MO ero nepemenieHuo pasHa 1 MxJx?

96. Kakyro paboTy COBEpIIAIOT CHJIBI TIOJS, €CITU OJHOMMEHHBIE 3apsiabl 1 u 2 uKi,
Haxo/JUBIIMECS Ha paccTosHUM 1 cM, pasouumMch 10 pacctosiHus 10 cm?

97. Co cKOpOCTBIO 2:107 /e QJIEKTPOH BJIETAET B TPOCTPAHCTBO MEXITY
oOKJIaJIKaMU TIOCKOTO KOHJIEHCAaTOpa B CEpeAMHE 3a30pa B HAIpaBICHUH MapauIeTbHOM
obOxmankam. [lpu kakoil MUHUMAaTBLHOW Pa3HOCTH MOTEHIIMATIOB Ha OOKIAgKaxX SJIEKTPOH HE
BBUICTHT W3 KOHJIEHCATOpa, €CJIHM JUIMHA KOoHJeHcatopa 10 cM, a pacCTOSHHE MEXKIy €ro
obkmaakamu 1 cm?

98. 3apsang -1 ©vKn mnepemectwics B mone 3apsma +1,5 KT w3 Toukm C
noternmaiom 100 B B Touky c¢ morennmaiom 600 B. Omnpemenuts pa®oTy CHII TIOJS U
paccTosiHuEe MEX1y 3TUMU TOUKaMHU.

99. Bapsn 1 vKn nHaxomutcs Ha paccrosaud 0,2 M OT OECKOHEYHO JJTMHHOU
paBHOMEpHO 3apsbkeHHOM HuTu. I[lox neiicTBUeM TmOJIsI HHUTH  3aps]l HepeMenaeTcs
Ha 0,1 M. OmnpenenuTs JUHEHHYIO TUIOTHOCTH 3apsija HHUTH, €clid paboTa CHJI OISl paBHA
0,1 MxJIx.

100. Konpencatrop ¢ mnapaduMHOBBIM JUAJICKTPUKOM 3apshKEH 10 Pa3HOCTH

notenimaioB 150 B. HampsbkeHHOCTs TOJNIA 6106 B/M, mimomanps I1acTUH 6 eM2.

OnpenenuTb €MKOCTh KOHJIGHCATOpa W TOBEPXHOCTHYIO INIOTHOCTH 3apsija Ha OOKIaaKax.

101. BpIYMCIHTH €MKOCTh OaTapeH, COCTOSIIEH M3 TPeX KOHJIEHCATOPOB €MKOCTHIO
1 Mx® KakIbId, TPU BCEX BO3MOXKHBIX CIIYJasX UX COCAMHEHUS.

102. 3apsinm Ha KaxAOM U3 JBYX IIOCJIEAOBATEIbHO COCIWHEHHBIX KOHICHCATOPOB
emkocthio 18 w 10 nmk® pasen 0,09 wKn. Onpenenuth HampspkeHue: a) Ha Oarapee
KOHJICHCATOPOB; 0) Ha KaXJ0M KOHJIEHCATOPE.

103. Konpgencarop eMmkocthto 6 Mk®  mociaegoBareIbHO — COCIMHEH  C
KOH/ICHCATOPOM HEU3BECTHOM €MKOCTH, U OHM MOJKIIOYEHbl K HCTOYHUKY MOCTOSHHOTO
Hamnpspbkenus 12 B. OnpenenuTs eMKOCTh BTOPOTO KOHACHCATOpA W HAIPSHKCHHUS Ha KaKI0M
KOHJICHCATope, eciu 3apsa 6arapen 24 MK

104. JIBa KOHJeHcaTOpa OJMHAKOBOM eMKocTH 1Mo 3 MK®D 3apspKeHbl OJUH 10
Hanpspkenus 100 B, a mpyroit — 200 B. OmnpenenuTh HampspkeHHE MEXAY OOKIagKaMu
KOHJICHCATOPOB, €CJIM WX COCOUHUTH IapajuIeIbHO: a) OJHOMMEHHO 3apsKEHHBIMHU
oOknagkamu; 0) pa3HOMMEHHO 3apsHKEHHBIMU OOKJIaJAKaMHu.

105. [Inockuid BO3AYIIHBIA KOHAEHCATOP 3apsbKeH 10 pazHoctd noteHnuaios 300 B.

Mnomans miactur 1 cm?, HaNpsOKeHHOCTh Tonsg B 3a3ope Mexay Humu 300 kB/m.
OmnpenenuTh TMOBEPXHOCTHYIO IUIOTHOCTh 3apsia Ha IUIACTMHAX, €MKOCTb U SHEPIrHIio

KOHJIEHCATOopa.
106.  Haiitu  00beMHyI0  IUIOTHOCTh  DHEPrHM  DJIEKTPUYECKOTO  TOJIA,
CO3/1aBa€MOT0 3apsDKEHHOW MeETalJIMuecko cdepoil paauycoM 5 €M Ha pacCTOSIHUM S

CM OT €€ IIOBCPXHOCTHU, CCJIIM NOBCPXHOCTHAA IIJIOTHOCTD 3apsaa Ha HeﬁZMKKﬂ/MZ



107. Ilnomaap MiIacTHH IUIOCKOTO CIIOASHOTO KOHAeHcartopa 1,1 M2, 3a30p MEXIY

HumMu 3 M. [lpu paspsnme xonzeHncatopa Bbeiaenminack sHeprus 1 Mk/Dx. [lo kakoii
Pa3HOCTH MOTEHIMAJIOB OBLI 3apsKEH KOHJeHCATOp?
108. Dmuepruss miockoro Bo3aymHOTO KoHAeHcatopa 0,4 wuJDk, pa3HOCTH

noTeHnuanoB Ha oOkiankax 600 B, muomane mmactua 1 M2, Onpenenutby paccTosTHUE
MEXIy OOKIagKaMH, HampsHKEHHOCTh M OOBEMHYIO IUIOTHOCTh DHEPIHH  IOJIA
KOHJIEHCATOpAa.

109. TIlom pmefictBuem cunbl npuTsbkeHus 1 MH  jgudnexTpuk  Mexay
oOKJazkaMu KOHZEHcaTopa HaxomutTcs moxa aasineHueMm 1 Ila. Onpenenuts SHEPruI0 u
00bEMHYI0 TIJIOTHOCTh SHEPTHUM TOJISI KOHJEHCATOpa, €CIH PACCTOSIHHE MEXIy €ro
oOxyagkamu 1 MM.

110. TInoTHOCTH TOKa B HHUKEIMHOBOM IPOBOJHHKE UIMHOW 25 M paBHa | MA/M2.

Onpenenuth pa3HOCTh MOTEHIIMAIOB HAa KOHIIAX MPOBOJIHUKA.

111. Onpenenuth MIOTHOCTh TOKA, TEKYIIETO MO MPOBOAHUKY JUIMHOM S M, €CJIM Ha
KOHIIaX €ro TMOJJIepKUBACTCS pPAa3HOCTh MOTeHHuanoB 2 B. VYnenpHOe comocraBieHne
Marepuaia 2 MKOM'M.

112. HampspkeHue Ha KOHIAX NPOBOAHWKA compoTmBieHneM 5 Om 3a 0,5 ¢
paBHOoMepHO Bo3pactaer or 0 mo 20 B. Kakoii 3apsg mpoxoauT uepe3 MpOBOJHUK 3a
3TO Bpems?

113. Temmeparypa BoibdpamoBoit HuTH 3mekTponamibl 2000 °C, muamerp 0,02 MM,
cwiia Toka B Hell 4 A. OnpenenuTs HanpsHKEHHOCTh TOJIS HUTH Ha €€ IIOBEPXHOCTH.

114. Ha xoHIIaX HUKEIMHOBOTO TMPOBOJHHMKA UIMHOW 5 M IMOIEP)KUBAETCSA Pa3HOCTH
noreHianoB 12 B. Ompenenuth IUIOTHOCTH TOKa B MPOBOJHHUKE, €CIH €r0 TeMIleparypa
540 °C.

115. Bayrpennee conpoTuBieHre akkymyasitopa 1 Om. [pu cuie Toka 2 A ero K.I.j.
paBen 0,8. OmpenenuTh SICKTPOABIDKYIIYIO CHIY akkymymstopa. 237. OmnpenenuThb
ANEKTPOJIBIKYIIYIO CUJTy aKKyMYJISTOpHOI Oarapeu, TOK KOPOTKOTO 3aMbIKaHHsS KOTOPOMH
10 A, ecnu mpu TOIKIIOYEHWH K HEW pe3nucTtopa conpoTuBieHueM 2 OM cuiia TOka B
uenu paBHa 1 A.

116. DnexkTpoaBuKymas cuiaa akkymymsatopa aBTomoOwns 12 B. Tlpu cune Toka 3 A
ero k.i.h. paBeH 0,8. OnpenenuTs BHYTpEHHEE CONPOTUBJICHHE aKKyMYJSTOpPA.

117. K uCTOYHUKY TOKa MOJKIIOYAIOT OJUH pPa3 pe3ucTop compoTumieHueM 1 Ow,
npyroit paz — 4 OM. B o6oux ciydasix Ha pe3ucTopax 3a OJAHO U TO K€ BPeMs BBLIEISACTCS
OJIMHAKOBOE KOJMYECTBO TEIUIOTHl. OmpenenuTh BHYTPEHHEE COMPOTHBICHHE HCTOYHHKA
TOKa.

118. JIBa o0AMHAKOBBIX HMCTOYHHMKA TOKa COEJUHEHbl B  OJHOM  Clydae
MOCJIEIOBATEIbHO, B JPYrOM — MapajyielbHO U 3aMKHYThl Ha BHEIIHEE CONPOTHUBIICHUE
1 Om. IIpu kakoM BHYTpPEHHEM COMPOTUBJICHHHM HCTOYHHMKA CHJIa TOKA BO BHEIIHEW IIEMH
OyzeT B 000MX CilydasiX OJIMHAKOBON?

PA3JEJIbBI <MATTHETU3M, OIITUKA U KBAHTOBAS ®U3UKA»

1. JIBa OECKOHEUHO JUIMHHBIX TMPSMOJIUHEHHBIX TPOBOJHMKA C TOKamMu 6 u 8§ A
PacIoNIOKEHBI TEPICHIUKYIAPHO Apyr Apyry. ONpenesinTh WHIYKIUI0 W HANPSHKEHHOCTD
MarHUTHOTO TIOJII B CEPEIMHE KpaTdyaWIllero pacCTOSHUS MEXKIY MPOBOIHUKAMH, PABHOTO
20 cM.

2. Tlo nByM  OECKOHEYHO  JUIMHHBIM  TNPSMOJIMHEHHBIM  TapaJIebHBIM
MPOBOJIHUKAM, PACCTOSHUE MEXIY KOTOPhIMU 15 CM, B OJJHOM HalpaBJICHUU TEKYT TOKHU 4
u 6 A. OnpenesiuTh pacCTOSIHUE OT MPOBOJHUKA C MEHBIIUM TOKOM JIO T'€OMETPHUECKOTO
MeCTa TOYEK, B KOTOPOM HANpsHKEHHOCTh MAarHUTHOTO TIOJISE PaBHA HYITIO.

3. Pemuth 3amaduy 2 Ui ciaydas, KOTJa TOKM TEKYT B IPOTHBOIMOJIOKHBIX
HaTPaBJICHUSX.



4. Tlo nmByM  OECKOHEYHO  JUIMHHBIM  MPSMOJMHEHHBIM  MapalljIeIbHBIM
MPOBOJHHUKAM TEKyT TOKH 5 u 10 A B ogHOM HampapieHud. ['eoMeTpuyecKkoe MecTo TOYEK,
B KOTOpPOM WHIYKIHMS MAarHUTHOTO TIOJII paBHA HYJIO, HAXOAUTCS Ha paccrosHuu 10
CM OT NPOBOJHMKA C MEHBIIUM TOKOM. OTpenenTh PacCTOSTHUE MEXY TPOBOJHUKAMM.

5. Ilo xombueBomy mnpoBomHuKy pamuycom 10 cm Teuer Tok 4 A. [lapamiensHo
TUIOCKOCTH KOJIBLIEBOTO TPOBOJHMKA HAa PACCTOSIHUA 2 CM HAJ €ro IEHTPOM IPOXOIHT
OECKOHEYHO [UIMHHBIA TPSAMOJIMHEHHBI TPOBOMHHUK, MO KOTOPOMY TeYeT TOK 2 A.
Onpenenuth MHAYKIUIO M HANpsDKEHHOCTh MAarHUTHOIO I0OJIE B LIEHTPE KOJIbLA.
PaccMoTpeTh Bce BOZMOKHBIE ClTydau.

6. JIBa KpyroBbIX BHUTKAa C TOKOM JIGKAaT B OJHOW IUIOCKOCTH W HMMEIOT OOIIHA
ueHtp. Pammyc Oompmoro Butka 12 cm, Mensmero — 8 cm. HampspkeHHOCTH monst B
HneHTpe BUTKOB paBHa 50 A/M, eciaM TOKH TEKyT B OJHOM HAlpaBlICHUH, W HYIIO, €CIUA B
MIPOTUBOMOJIOKHOM. ONpeeuTh CUITy TOKOB, TEKYIIUX MO KPYrOBBIM BUTKaM.

7. BecKOHEYHO JUIMHHBIN MPSMOJUHEHHBIM NPOBOJHUK C TOKOM 3 A pacmnojioKeH
Ha paccrossHun 20 cM OT 1eHTpa BuTka paauycoM 10 cm ¢ Tokom 1 A. Omnpenenutsb
HalpsDKEHHOCTh M MHJYKIIMIO MarHUTHOTO MOJS B LEHTPE BHUTKA Ui ClIydaeB, Korja
MIPOBOJHUK: &) PACIIOJIOKEH MEPHEeHIUKYISIPHO IIIOCKOCTH BUTKA; 0) B MJIOCKOCTU BUTKA.

8. Tlo xBamparHoit pamke co crtoponoi 0,2 M Tewer Tok 4 A. Omnpenenuthb
HaIpsHKEHHOCTh U MHIIYKITMIO MarHUTHOTO TIOJISl B IEHTPE PAMKHU.

9. Tlo xBagparHO¥W pamke TedeT TOok 4 A. HanpspbkeHHOCTP MarHUTHOTO TIOJNS B
ueHtpe pamku 4,5 A/M. Onpenenurts nepuMeTp pamMKu.

10. ITo xBampaTtHOU pamke co cTOpoHOU 0,2 M TedeT TOK, KOTOPBIA CO3JAET B LIEHTPE
paMKH MarHUTHOE T0Jie HampsbkeHHOCThIo 4,5 A/m. OmnpenenuTsb CUITy TOKAa B paMKe.

11. HesakperuieHHblli mpoBogHMK Maccod 0,1 T wm mmuHOW 7,6 cM HaxomuTcs B
paBHOBECMHM B  TOPH3OHTAJBHOM  MAarHUTHOM TOJi€  HampsbkeHHocThio 10 A/m.
OnpenenuTy CWJIy TOKa B TMPOBOJHHUKE, €CIM OH TMEPHEHIUKYISIPEH JUHUSM HWHIYKIIHH
TIOJISl.

12. JlBa mapasuieNbHBIX OCECKOHEYHO J[UIMHHBIX TPOBOAHWMKA ¢ Tokamm 10 A
B3auMoAeHCTBYIOT ¢ cwiod 1 MH Ha 1 M mx mmebl. Ha kKakoM pacCTOSSHMM HaXOAATCS
MPOBOTHUKH ?

13. Haiitn pagmyc TpaeKTOpWHM IPOTOHA B MarHUTHOM Tmoyie ¢ wmHaykuumeun 0,5 T,
€CJIM OH JBMIKETCS MEePIEHIUKYISIPHO €My U 001a/1aeT KHHETHIECKOM dHepruer 3 M»aB.

14. Kakoe yckopenue mnpuodOperaer mnpoBogHuk maccodt 0,1 r m mmuHOM 8§ cM B
OJTHOPOJHOM MAarHUTHOM ToJie HampsbkeHHocThio 10 kA/M, ecnu cuia Toka B HeM 1 A, a
HaIlpaBJICHUs TOKA U MHJYKIIUU B3aUMHO INEPIIECHIUKYISPHbI?

15. Dnexrpon ¢ sueprueit 300 3B aBmkeTCSs NMEPHNEHIUKYIAPHO JHMHHUSAM WHIYKIIAN
OJTHOPOJHOTO MAarHUTHOTO TMOJsi HampsbkeHHocThio 465 A/m. Ompenenuts cuiy Jlopenia,
CKOPOCTb U pauyC TPAEKTOPUU IJIEKTPOHA.

16. MomeHT wuMIylIbca  NPOTOHA B OJHOPOJHOM  MAarHUTHOM  TOJIE

HanpspbkeHHOCThI0 20 kA/M paBeH 6,610 -23 kr-m2/c. Haittu KUHETUYECKYIO DHEPTHIO
MPOTOHA, €CJTH OH JIBMYKETCS MEPICHIUKYIIPHO JTHHUSIM MAarHUTHOW WHIYKIIHH MOJIS.

17. Ha pacctosHun 5 MM  THapaUielbHO  NPSAMOJUHEHHOMY  JUTMHHOMY
MPOBOJIHUKY JIBHXKETCS DJICKTPOH C KuHeTWdyeckou sHeprueid 1 k3B. Kakas cuia Oyner
JICCTBOBATh HA JICKTPOH, €CIIU TI0 MTPOBOJY IYCTUTh TOK 1 A?

18. IIpoToH pABWXKETCS B MArHUTHOM TMoOJie HampsbkeHHocThio 10 A/M 1o
OKPY>KHOCTH paguycoM 2 cM. HaliTu KHHETHYECKYI0 SHEPTUI0 MPOTOHA.

19.Tlo mnpsSMOIMHEHHBIM UTMHHBIM TapaJljIeIbHBIM MPOBOJAHUKAM, HAXOAALIUMCS Ha
paccTosiHuU 2 cM, B OJIHOM HampaBjieHuH TeKyT Toku 1mo 1 A. Kakyiwo paboTy Ha eauHuIly
JUIMHBI TIPOBOJHUKOB HY)KHO COBEPIINTH, YTOOBI Pa3ABUHYTH UX JI0 PACCTOSIHUS 4 cM?

20. OpHopomHoe MarHuTHOoe Tmoje HampsbkeHHocThio 900 A/M  fneiicTByeT Ha
MOMEIIIEHHBII B HEro MpOBOJHUK IMHON 25 cM ¢ cunoit 1 MH. Onpenenuts cuily TOoka B
MPOBOJHUKE, €CIH YroJ MEXAY HalpaBlCHUSAMH TOKa ¥ UHAYKIUA MarHUTHOTO TOJS
paBeH 45°.

21. TlepneHOWKYASPHO JIMHUSAM HWHAYKIIMH  OJHOPOJHOTO MArHUTHOTO  TIOJS
uaayknueir 0,3 Tn ngBwxkercs mnpoBOAHUK mHOW 15 cM co ckopocteio 10 wm/c.
Omnpenenuts D/1C, BO3HUKAIONIYIO B IPOBOTHUKE.



22. llepnieHAMKYISPHO JMHUSAM WHAYKIUU  OJHOPOJHOTO MAarHUTHOTO  MOJS
uaaykinuedn 0,1 mMTn mo aByM mnapajuleIbHBIM HPOBOJHHMKAM JIBIKETCS 0e3 TpeHus
nepembruka anuHo 20 cm. Ilpu 3aMbIKaHuW LENH, COACPIKALICH 3Ty MEPEMBbIUKY, B HeEH
uaer Ttok 0,01 A. Omnpenenuth CKOPOCTh ABIKEHHS MepeMblYKH. CONPOTUBIICHUE IETIH
0,1 Om.

23. Ha koHmax kpbuibeB camoJieta pazmaxom 20 M, JIeTsIero co ckopoctsio 900  km/4,
BO3HUKACT AIICKTPOBIIKYIIAsS cuia WUHIYKIH 0,06 B. OnpenenuTsb
BEPTUKAIbHYIO COCTaBJSAIOLIYIO HANpPsLDKEHHOCTH MAarHUTHOIO I0JI 3eMJIN.

24, B TIOCKOCTH, TEPHEHIUKYIAPHOW  OJHOPOAHOMY MArHUTHOMY  TIOJIO

HaIpsHKEHHOCTBIO 2:10° A/m Bpalaercs crepkeHb AIMHONM 0,4 M OTHOCHUTENBHO  OCH,
NPOXOISIIIEH dYepe3 ero cepeauHy. B cTep)kHe HHAYHHUPYETCS SJIEKTPOIBMIKYIIAS
cuna, pasHas 0,2 B. Onpeaenuts yriioByl0 CKOPOCTh CTEPKHS.

25. Karymka n3 100 BuTkOB miomaasio 15 cm2 Bpamaercss ¢ 4yactoro S5 I'm B
OoIHOpOJHOM MarHuTHOM mone wuHAyknuer 0,2 Ti. Ockb BpamieHUs MepreHIUKYIIpHA
OCH  KarymlkKk ¥  JIMHAAM  WHAyKOuE — 1nois.  OnpenenuTs  MaKCHMAaTbHYHO
ANIEKTPOJIBIIKYIIYIO CHITY HHIYKITUU B KaTYIIIKE.

26. Ilems cocToWT W3 coJieHOWJa W HMCTOYHWKA Toka. CoyieHoWp Oe3 cepleuHrKa
umHOW 15 cM m jguamerpoM 4 ¢M UMeeT IUIOTHYIO HAaMOTKY W3 JBYX CJIO€B MEIHOTO
npoBoga jguamerpom 0,2 mMm. Ilo cosenomay Tteder Tok 1 A. Omnpegenuts JIJIC
CAaMOWMHJIYKITUU B COJICHOMJIC B TOT MOMEHT BPEMEHH ITOCJIC OTKJIFOUEHUS €ro OT MCTOYHHKA
TOKa, KOTJa CHJIa TOKa YMEHBIIMIACh B JBa pa3a. CONpOTHUBICHHEM HCTOYHHKA TOKa W
MOBOJIITIINX TTPOBOJIOB MPEHEOPEUb.

27. Pemmuth 3amauy 26 IS ciydas COJICHOMJA C CEpJCYHHUKOM, MarHUTHAas
MPOHMITAEMOCTH KoTOporo paBHa 1000.

28. Cuna Toka B cosieHou ie paBHOMepHO Bo3pacTaeT oT 0 10 10 A 3a 1 MuH, ipu  3TOM
conenoun HakarmBaer oHHepruro 20 JDk. Kakas 3JIC mnaaymupyercs B coneHouae?

29. OpHocnolHbIN coneHoua Oe3 cepaeunnka anuHod 20 cM U aumameTpoMm 4 cMm
MMEEeT IUIOTHYI0O HaMOTKY W3 MeaHoro nposona auamerpom 0,1 mm. 3a 0,1¢ cuma Toka B
HEeM paBHOMepHO YyObiBaeT ¢ 5 A a0 0. OmpenenuTs dIEKTPOABIKYIIYIO CUITY WHIYKIIHH
B COJICHOU/JIE.

30. Ilo ycrmoBuio 3amaum 29 omnpeAenuTh 3apsi, NPOMIEAINHA Yepe3 COICHOU
MOCJIE €r0 OTKJIFOYEHHS.

31. UYemy paBHa o0ObeMHas IUIOTHOCTh HHEPrUM MArHUTHOTO TOJS B COJCHOUIE
0e3 ceplieuHrKa, MMEIOIIET0 IUIOTHYIO OJHOCIONHYI0O HAMOTKY IMpoOBOJOM auameTpom 0,2
MM, €CJIY 10 HEMY TeueT TOK BennuuHbl 0,1 A?

32. Tlo ycnoButo 3amaun 31 HalTU SHEPrUI0 MAarHUTHOTO MOJIS COJEHOHUZA, €CIH €ro
quHa 20 cM, a tuametp 4 cm.

33. KBanmparnas pamka co cropoHod 1 cm comepkut 100 BUTKOB M IMOMeEIIEHa B
OJIHOPOJTHOE  MarHuTHoe Tojie  HampspkeHHocThto 100  A/m. HampaBnenuwe mosst
cocrapnser yroia 30° ¢ Hopmanbpio K pamke. Kakas paGoTa coBepiiaeTcsi Mpu MOBOPOTE
paMku Ha 30° B OAHY M IpYr'yI0 CTOPOHY, €CJIHM M0 Hel TedeT Tok 1 A?

34. Tlo ycnoBwuto 3aauu 33 ompeneinuTh paboTy MpH MOBOPOTE PAMKH B MOJIOKEHUE,
IIPH KOTOPOM €€ TIOCKOCTh COBMAAAET C HAlpaBICHUEM JHUHHUN MHIYKIUH MOJIS.

35. Iloxg peiicTBUeM OJHOPOJHOTO MArHUTHOTO TOJS MEPHEHIUKYISIPHO JIMHUIM
WHIYKIUA HAauyMHAeT T[epeMenatbcs MPsSMOJIMHEWHBI MPOBOJAHUK Maccoil 2 1, Mo
kotopomy TeueT Tok 10 A. Kakoii MarHWTHBIM MOTOK MepecedeT ATOT MPOBOJHHK K
MOMEHTY BPEMEHH, KOT/Ia CKOPOCTh €ro cTaHeT paBHa 31,6 m/c?

36. IIpoBomnuk ¢ TokoM 1 A mmuHoit 0,3 M paBHOMEpPHO BpallaeTCs BOKPYT OCH,
MPOXOMAIIeH depe3 ero KOHel, B IUIOCKOCTH MEPHEHAUKYISIPHON JIMHUAM WHIYKIIUH
MarHuTHOTO TOJIS HampsHKeHHOCThI0 1 kA/M. 3a OoIHY MHUHYTY BpallleHHUS COBEpIIAETCS
pabora 0,1 /. OmnpenenuTs YriaoBYyIO CKOPOCTh BpallleHUs TPOBOJAHHUKA.

37. OmHOpOaHOE MAarHMTHOE TMoJje, OOBbeMHas IUIOTHOCTh SHepruu kotoporo 0,4

I[)K/M3, NEUCTBYET HAa MPOBOJHMK, PpACHOJIOKEHHBIM  MNEPHEHIUKYISIPHO JIMHUAM
unaykiuu, cuioit 0,1 MH Ha 1 cM ero amuHbl. OnpenenuTs CHIIy TOKa B IIPOBOJHUKE.



38. OOmotka conenouma wumeer comporuBienne 10 Owm.  KakoBa ero
WHAYKTHBHOCTB, €CIIM NpH mpoxoxaeHuu Toka 3a 0,05 ¢ B HeM BbIIENSIETCS KOIMYECTBO
TETJIOTHI, SKBUBAJCHTHOE SHEPIMHU MAarHUTHOTO NOJIsI coJieHoua?

39. B Bakyyme pacmpocTpaHsieTcsi IUIOCKas 3JeKTPOMAarHUTHAas BOJHA. AMIUIUTYAA
HampsDKEHHOCTH ~ MarHuTHOoro moiss  Bomeel 0,1  A/M.  Onpenenuts  aMIUIUTYyRy
HANPSHKEHHOCTH DJICKTPUYECKOTO IO BOJHBI M CPEAHIO 10 BPEMEHHM IUIOTHOCTH
SHEPTHUU BOJIHBI.

40. B omnopoaHo#t u wm3otponHoil cpene ( & =2, u=1) pacupocrpaHsiercs ILUIOCKas
AIIEKTPOMAarHUTHAS  BOJHA. AMIUTUTYJAa HANpPSDKEHHOCTH 3JCKTPUYECKOTO TIOJIST  BOJIHEI
50 B/m. Haiitn amMmiuTyny HanpsOKEHHOCTH MAarHUTHOTO TOJIS M (pa30BYFO CKOPOCTH BOJIHBI.

41. YpaBHeHuUE MJI0CKOMW 3JIEKTPOMAarHUTHON BOJIHBI, PACIPOCTPAHSIIOIIEHCS B CPELE, C

p=1, umeer Bux: E=10sin(6, 28-10%- 419%), OnpenenuTh JUdIEKTPUYECKYHO TPOHUIIAEMOCTE
Cp€abl U JJIMHY BOJIHBI.
42. B BakyyMmMe pacmpOCTpaHseTCs IUIOCKash SJIEKTPOMAarHWTHAs BOJIHA. AMILUTUTYIA

HaIMpsDKEHHOCTH dJiekTpudeckoro 1oyt BomHel 100 B/m. Kakyro sHepruto mepeHOCHT 3Ta

BONTHA Yepe3 Twromanky 50 M2, PacCIOJIOKEHHYIO TEPHEeHAUKYISIPHO  HaIlpaBJICHUIO

pacmipocTpaHeHusi BOJHBL, 3a Bpems t =1 mun. [lepuox Bomubr 7' <<1.

43. B cpene ( &=2,u=1) pacupocTpaHsieTcsi IUIOCKasi DIEKTPOMArHUTHAs BOJIHA.
AMIUIMTYla HamnpsOKEHHOCTH  MarHuTHoro mois BoiHel 0,5 A/M. Ha ee nyrtu
NEPHEeHIUKYIIPHO  HANpaBICHUIO  PACHpPOCTPAHEHUS  PACIOJIOKEHA IOTJIOLAroIIas
MMOBEPXHOCTh, UMetomas ¢opmy kpyra paauycom 0,1 M. Uemy paBHa SHEPTHS MOTJIOMICHUS
3TOM MoBepxXHOCTHIO 3a BpeMs t = 30 c? [lepnox Bomabl 7' << t.

44, VYpaBHEHHE TUIOCKOW BOJIHBI, PACIPOCTPAHSIONIEHCS B YIPYrod cpene, UMeeT
Bunx  S=107"sin(6280t —1,256x). OmnpenemuTs JUTHHY BOJIHBI, CKOpPOCTH  €¢
pacnpoCTpaHEeHUs U YacTOTY KoJieOaHHiA.

45. Konebmronuecss TOYKH yAaJeHbl OT WCTOYHHMKA KoJieOaHWUN Ha pacCTOSHUE
0,5u 1,77 M B HanpaBJICHUH pacpOCTpaHEHUs BOJIHBI. Pa3sHOCTh (a3 mx KoyiebaHWUN paBHA

3n/4. Yactota koneGanmii mcrounmka 100 ¢™1. OnpenenuTth IJIMHY BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHHUs.

46. Yemy paBHa pa3HOCTh (a3 KojieOaHUN NBYX TOUYEK, €CIIM OHHU YIAJICHBI JAPYT OT
JIpyra Ha paccTosHHe 3 M M Jie)aT Ha MPSAMOHM, NEPHEeHIUKYIIPHONH (DPOHTY BOJIHBIL.
Ckopocthb pacnpoctpanenus BoinHbel 600 m/c, a mepuon konebanuii 0,02 c.

47. Omnpenenuth JUIMHY 3BYKOBOW BOJIHBI B BO3ayxe Ipu Temmeparype 20°C, ecnu
gacrota koJjiebanuii 700 I'm.

48. Haiftu CKOpOCTh pacHpOCTpaHEHHsI 3ByKa B JBYXaTOMHOM ra3e, €ClId U3BECTHO,

YTO IJIOTHOCTH 3TOTO ra3a npu JaBJICHUU 10° Ia paBHa 1,29 kr/m3.

49. PaccrosiHre MeXIy IByMs KOrepeHTHbIMH ucTouHukamu 0,9 MM, a paccrosHue
OT HMCTOYHHUKOB 110 3KpaHa 1,5 M. McTouHMKH HUCIYCKAalOT MOHOXPOMATUYECKHI CBET C
mHoM BonHBL 0,6 MkM. Onpenenuts 4uciao WHTEP(EPEHIIMOHHBIX MOJIOC, MPUXOISIINXCS
Ha 1 cM 3KpaHa.

50. B ombite lOHra omna wu3 meneil mepekpbIBaiach MPO3PAuYHON MITACTUHKON
tomuuHOH 11 MKM, BCIEACTBHE 4Yero IIEHTpalibHas CBETJas I[0JIoca CMellanach B
MOJIO)KEHUE, TEePBOHAYAIBHO 3aHATOE JeciITod cBerTnoil monocod. Halitm mokazatens
MPENIOMIICHUS TUIACTUHBI, €CJIM JUIMHA BOJIHBI cBeTa paBHa 0,55 MKM.

51. Ha MbuIbHYIO IUIEHKY najgaer Oenbiii cBer mnoxa yraoM 45°. Ilpum  kakoit
HAauMEHBIIEH TONIIUHE TUIEHKH OTpa)XCHHbIE Jydd OYIyT OKpalleHbl B 3€JCHBIA I[BET
(4=0,54 mxm)? TlokasaTenp MpETOMIICHHUS MBUIBHON BopI 1,33.

52. Ha mnenky u3 rmuepuHa TtommuHo 0,25 MM mamaer Oenbiii cBer. Kakum
OyneT KkaszaTbCsl LIBET IJICHKM B OTPAKEHHOM CBETe, €CJIM YroJl MajeHus Jydeil paBeH
60°?

53. [lns ycTpaHeHHs! OTPaKEHUSI CBETa HA MOBEPXHOCTh CTCKJITHHON JIMH3BI HAHOCUTCS
IJICHKa BEIeCTBa C IMOKaszarejeMm mpenomieHus 1,3 MeHbIIHMM, yeM y crekna. [lpu kakoit
HauMEHBIIIEH TOJIIMHE ATOW IMJIEHKU OTpa’keHUe cBeTa ¢ JAnuHOoU BoiHbI 0,48 MkM He OyneT
HaOIo1aThCsl, €CNU yroi najaeHus aydeit 30°7
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54. Ha TOHKMI CTEKISIHHBINA KJIMH NaJaeT HOPMaJIbHO CBET C JAIMHOU BOJIHBI 0,72 MKM.
Paccrosinne Mexay coceTHMMH HHTEP()EPECHIMOHHBIMU MOJOCAMH B OTPAKEHHOM CBETE
paBHo 0,8 wmm. Ilokazarens mpenomienus crekiaa 1,5. Omnpenenuts yroil MexIy
IIOBEPXHOCTSMHU KJIMHA.

55. Ha TOHKMH CTEKJISHHBIM KJIMH MaJacT HOPMAJIbHO MOHOXPOMATHYECKHI CBET.
HaumMmenbinas ToNIIMHA KJIMHA, C KOTOPOH BHUIHBI WHTEPPEPECHIIMOHHBIC IIOJIOCHI B
oTpaxkeHHOM cBere, paBHa 0,12 mxm. Paccrosaume wmexnay moinocamu 0,6 mm. Haittm
Yyrojl MEXJy [OBEPXHOCTSIMM KJIMHA U JUIMHY BOJHBI CBETa, €CJIM I10Ka3aTellb
IpenomiieHus crekna 1,5.

56. Kosibria HproToHa 00pa3yroTcsi MEXAY IUIOCKUM CTEKJIOM W JIMH30H C pagrmycoM
kpuBm3HBl 10 M. MoOHOXpOMAaTHYECKHMH CBET TaJaeT HOPMAIbHO. [lnameTp TpeThero
CBETJIOTO KOJIbI]a B OTPaKEHHOM CBeTe paBeH 8 MM. HaliTm /1uimHYy BOJIHBI MMajaromiero
CBeTa.

57. YcranoBka nans HaOmroaeHus kosienm HproToHa ocBemiaeTcsi MOHOXPOMATUYECKUM
CBETOM, MaJarolluM HOopMasbHO. JlnnHa BosHbl cBeta 0,5 MxMm. Haiitu panmyc KpuUBH3HBI
JIMH3bI, €CIM JTUaMeTp YEeTBEPTOro TEMHOI'O KOJblla B OTPa)KEHHOM CBETE PaBEH & MM.

58. B ycranoBke a1 HaOmoaeHus kojien HpIOTOHA MPOCTPAHCTBO MEXAY JHH30M M
CTEKJISTHHOM IUIACTUHKOM 3aIllOJIHEHO >KUJKOCTBbIO. OmpenenuTh MoKa3aTellb IMPeIOMICHUS
KUJKOCTH, €CIIM JUAMETpP BTOPOrO CBETJIOrO KOJIblla B OTPaKEHHOM CBETE PaBEH O MM.
Cser ¢ mmHo# BomHb! 0,615 MKM mamaer HopmaibHO. Pagmyc KpUBU3HBI TUH3EL 9 M.

59. Iloxg xakuM yrjaoM K TOPHU30HTY JOJDKHO HaxoauThess CoHIE, YTOOBI €ro Jyd4w,
OTpa)X€HHbIE OT MMOBEPXHOCTHU BOJIbI, OBLIM MAaKCUMAJIBHO MOJISIPU30BaHbI?

60. EcrecTBeHHBII CBeT TMajaeT Ha KPUCTAIUT ajMmas3a IOJ YIJOM TOJHOM
nossipu3anuy. Haiitu yron npenomieHus cBera.

61. EcrecTBeHHBIN CBET MalaeT Ha IMOBEPXHOCTh IUIJICKTPHKA O] YIJIOM TIOJHOM
nosispusanuu. Koagdumuent orpaxenust cera paBeH 0,085. Haiith cTeneHs mosspusanuu
MIPEIOMIIEHHOTO JIy4a.

62. EcTtecTBEHHBIH CBET MaJaeT Ha MOBEPXHOCTb IUAJICKTPUKA IIO7] YIJIOM TOJHOU
nomsipu3anuu.  Koaddumument mnpomyckanuss cBera paseH 0,92, Hailitu creneHb
MOJISIPU3ALMHN MTPETOMIIEHHOTO JIy4a.

63. EcTtecTBEeHHBIN CBET MaJaeT Ha MOBEPXHOCTH IUAJICKTPUKA IIO7] YIJIOM TOJHOU
nojsipuzanuu. CreneHb MNOJspU3alud  MOpesioMyieHHoro Jyda cocrtasiser 0,09. Haiitu
KOA(h(OUIIMEHT OTpaKEHUS CBETA.

64. EcTecTBeHHBIN CBET MPOXOJUT Yepe3 JBa MOJIAPU3ATOPA, YroJd MEX]Y INIaBHBIMU
IJIOCKOCTSIMU KOTOPbIX paBeH 30°. Bo CkoibKO pa3 yMEHbUIMTCS MHTEHCUBHOCTH CBETA
MOCJ€ NPOXOXKACHHUS ATOM cHucTeMmbl? CUMTaTh, YTO KaXIbIM MOJAPU3ATOP OTpPaKaeT M
nornoiaer 10% mamaromero Ha HUX CBETA.

65. YUemy paBeH yroia MexAy TIJIaBHBIMH IUIOCKOCTSIMH ABYX IOJSPU3ATOPOB, €CIH
MHTEHCHUBHOCTbh CBETA, MPOLIEALIEr0 4epe3 HUX, yMeHblIWiach B 5,3 paza? Cuurarh, 4TO
KaXplil MoJiIpu3aTop oTpaxkaer W normomaer 13% nagaroiiero Ha HUX CBETA.

66. EcTecTBeHHBIN CBET MPOXOJUT Yepe3 JBa MOJIAPU3ATOPA, YrOJd MEX]Y TTaBHBIMH
miockocTsiMu  kotopblx  30°. Bo  CKOJIBKO pa3 M3MEHUTCS MHTEHCUBHOCTh CBETA,
MPOIIEAIIEr0 3Ty CHCTEMY, €CIU Yrojl MEXAY IUIOCKOCTSIMH MOJIAPU3aTOPOB YBEIUYUTH
B JiBa paza?

67. KBapueByw IUIACTUHKY TOJIIMHOW 3MM, BBIPE3aHHYHO MEPHEHIUKYISPHO
ONTUYECKOM OCH, MOMECTWJIM MEXAY ABYMs HoJisipuzaropamu. ONpenenuTb MNOCTOSHHYIO
BpallleHUs KBaplia JJis KPaCHOTO CBETa, €CJIM €r0 HWHTEHCUBHOCTh TOCIE MPOXOKIACHUS
3TOM CHCTEMBI MAKCUMAaJbHA, KOTJA YroJl MEXJy IJIaBHBIMHU ILIOCKOCTSIMU MOJISPU3aTOPOB
45°.

68. PactBop caxapa c¢ koHuneHtpanueir 0,25 r/emS TommuHOM 18 oM
MOBOPAYMBAET IUIOCKOCTh MOJSPU3aLUM MOHOXpoMaThueckoro csera Ha yron 30°. J{pyroi
pacTBop TOMmIHMHONW 16 CcM TIOBOpauMBaeT IUIOCKOCTh MOJSPU3AIMH STOTO KE CBeTa
Ha yron 24°. Omnpenenuth KOHLEHTPALMIO caxapa BO BTOPOM PacTBOPE.

69. Ompenenuth IMHY BOJHBI, OTBEYAIONIYI0O MAaKCUMyMYy HCIYCKaTeIbHOM
CrocoOHOCTH 4YepHOro Tena mnpu Temmeparype 37 °C M SHEPreTH4ecKyl CBETUMOCTh
Tena.
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70. MaxkcumyMm wucmyckarenbHOM crnocoOHocTH CoNHIA NPUXOAUTCS HA IIUHY
BosHbl 0,5 Mxm. Cuwmtas, yro ConHIe H3Ty4aeT KaKk YEpHOE TeJO, OIpPEIeIUTh
TEMIIEPATYPY €ro MOBEPXHOCTU U MOIIHOCTh U3JIy4EHUS.

71.  Cuwurasg, uyro ConHue U3Iy4aeT KaK YEpPHOE TeJlO, OINPEACIUTh
WHTEHCUBHOCTb COJIHEYHOIO u3JMydeHus BOim3u 3emiu. Temmeparypy MOBEPXHOCTH
Comnnna npunsath paBaoi 5780 K.

72. Cuautast, uyro CoiHIE WH3Iy4aeT KaK YEpHOE TeJO0, BBIUYUCIUTh HACKOJIBKO
yMmeHblaercss Macca CoJiHL@ 3a TOJ BCIEACTBUE HU3IYYEHHS M CKOJBKO 3TO COCTaBIISET
nponeHToB. Temmeparypy mnoBepxHoct CosHila npuHATH paBHOM 5780 K.

73. BolumciauTh TeMmmepaTypy IOBEPXHOCTH 3€MJIM, CYMTasi €€ TIOCTOSHHOW, B
MIPENIOJIOKEHUH, YTO 3eMJid KakK YEpHOE TeJ0 H3JIy4daeT CTOJIbKO HHEPruH, CKOJIBKO
nonyyaeT oT CosHua. MHTEHCHMBHOCTh COJHEYHOTO W3JIy4€HHUs BOIU3U 3eMJIM IPUHSTH

paBHoi¥t 1,37 KBT/M2.
74. OrnpenenuTh JaBl€HWE COJHEUHBIX JIyued, HOPMAJIbHO TMAJNAIOIMUX Ha
3epKaJIbHYI0 MOBEPXHOCTh. VIHTEHCHBHOCTH COJIHEYHOI'O W3JIydEHHUS! MPUHATH paBHOU 1,37

KBT/MZ.
75. TINOTHOCTh TOTOKA DHEPTUU B HUMITYJIbCE H3IYYCHHS Jiazepa MOXKET JOCTUTaTh

snauennst 10 Br/m2. OnpenenuThs NaBJICHHE TAKOTO H3IYYCHHS, HOPMAIHHO MaJaAI0IIEro
Ha YEPHYIO0 TTOBEPXHOCTb.

76. Cser ¢ mmHOW BoJHEI 0,5 MKM HOpPMaJgbHO TIaJacT Ha 3EPKATHHYIO
MOBEPXHOCTh W TPOU3BOMUT Ha Hee nmaBieHue 4 wmklla. Ompeaenuth 4Yucio (HOTOHOB,

€XECEeKyHHO MaJaronux Ha 1 em2 s10it IIOBEPXHOCTH.
77. JlaBmenue cBera ¢ JuymHON BoiHBI 0,6 MKM, MaJaromero HOPMAJILHO Ha YEPHYIO
nmoBepxHoCTh, paBHO 1 wmklIla. Ompenenuts uymcao (HOTOHOB, MATAONIUX 32 CEKYHIY Ha

1 em? sroi TMOBEPXHOCTH.

78. JlaBmeHue cBeTa, HOPMAJIBHO I[MaJIAIONIETO Ha MOBEPXHOCTh, paBHO 2 MKI]a.
Onpenenuth KOHUEHTPALKIO (OTOHOB BOMHM3M TOBEPXHOCTH, €CIM JUIMHA BOJIHBI CBETa
paBHa 0,45 MM, a kodhdunmeHT orpaxenus 0,5.

79. OmnpenenuTs MaKCUMaJIbHYI) CKOPOCTh (POTOIIEKTPOHOB, BBIJICTAIONIUX W3
BOJIL(PAMOBOTO 3JIEKTPO/IA, OCBEIIAEMOT0 YIbTPA(PHOIETOBBIM CBETOM C JJIMHOU BOJHBEI (),2
MKM.

80. Karoxg BakyymHOTO (hOTO37EMEHTA OCBEIIACTCS CBETOM C JauHOM BoiHBI 0,38
MKM. @DOTOTOK MpeKpamiaercs MpH 3aJepKUBAIOIICH Pa3HOCTH MOTEHLUATIOB pPaBHON
1,4 B. Haiitu paboTy BeIXo/ia 3JIEKTPOHOB U3 KaTO/a.

81. 1IuHKOBBI SJEKTPOJ OCBEIIAeTCI MOHOXpoMaruyeckuMm cBeToM. DoToToK
MpeKpallaeTcsa MNpu 3aJepKuBaronield pazHocTu noteHuuasioB 0,4 B. Beruuciaute piuHy
BOJIHBI CBETA, IPUMEHSBILIETOCS IPU OCBEILLCHUU.

82. KpacHoit rpanune ¢orosrddexra coorBercTBYeT uHA BOJHBI 0,332 MKM.
Haiitu anuHy MOHOXpOMATHYECKOW CBETOBOW BOJHBI, MAJAIOIIEd Ha DIEKTPOJ, €CIH
(hOTOTOK MpeKpalaercs Mpyu 3aJepKUBaroIei pa3HOCTH MOTeHUanoB paBHoi 0,4 B.

83. Haiitu  BenmnumHy  3aJepXKUBAIOUICi  pPAa3HOCTH  MOTCHIMAIOB  JUIS
(hOTORIEKTPOHOB, UCITYCKAaEeMBIX npu OCBEIICHUH 1[E3UEBOT0 AIIEKTpOJIa
yAbTPaduO0JIETOBBIMU Ty4aMH C JUTHHOM BOJHBI 0,3 MKM.

84. B pe3ynbTaTe KOMITOHOBCKOTO paccesHUs Ha CBOOOJHOM OSIIEKTPOHE JUTMHA
BOJIHBI TaMMa-()OTOHA YBEIUYWIAch B JIBa pa3a. HaliTh KMHETUYECKYIO SHEPTHIO U UMITYJIbC
ANIEKTPOHA OTIAa4M, €CIM yroid paccesHus ¢GotoHa paBeH 60°. J[o CTONKHOBEHHUS DIEKTPOH
ITOKOMJICSI.

85. B pesynpTare KOMOTOHOBCKOI'O paccesHUS Ha CBOOOJHOM DJIEKTPOHE DHEPTHUS
ramMma-(poToHa yMEHbBIIWJIACh B TpH pasza. Yroa paccesHus ¢oroHa paBeH 60°. Haiitu
KMHETUYECKYI0 SHEPrHl0 M HMMIOYIbC D3JEKTpOHAa OTAauu. Jl0 CTOJKHOBEHHUS 3JIEKTPOH
ITOKOMJICSI.

86. 'amma-dporton c sueprueir 1,02 MsB B pe3ynbTaTe KOMOTOHOBCKOI'O PaCCEsHHUS
Ha CBOOOJHOM DJEKTPOHE OTKIOHWICA OT IEepPBOHAYAILHOTO HampaBlieHus Ha yroi 90°.
OnpenennuTh KUHETUYECKYIO SHEPrUI0 M UMITYJIbC 3JIEKTPOHAa OTAaud. Jlo CTOJKHOBEHHS
NIEKTPOH MOKOMIICS.
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87. I'amma-goToH C JmuHONW BONHBI 2,43 TIM HCOBITAT KOMIITOHOBCKOE PacCesHHE
Ha CBOOOJHOM 3JIEKTPOHE CTPOTo Hazaa. OmnpenenuTh KMHETUYECKYI0 PHEPTUI0 U HUMITYIbC
ANIeKTpoHa oTHauu. J[0 CTOIKHOBEHUS 3JIEKTPOH MOKOMIICS.

88. IlepBoHauanbHO  TOKOWMBLIMICA  CBOOOJHBI  SJIEKTPOH B pe3yibTaTe
KOMIITOHOBCKOTO paccesiHus Ha HeM ramma-goroHa c¢ sHeprueit 0,51 M»sB mpuobpen
kuHetnueckyro sHepruto 0,06 MaB. Uemy paBen yrous paccestaus potona?

89. CpemHee paccTOsHHE DJIEKTpOHA OT sipa B HEBO30YXKIEHHOM aroMe BOJOpOJa
paBHO 52,9 1nM. BBIYHMCINTD MUHHMAIBHYIO HEOIPEACICHHOCTh CKOPOCTH 3JICKTPOHA B
aTome.

90. HMcnonp3ys COOTHOLICHHE HEONPEACICHHOCTEH, MOKa3arh, YTO B sApe HE MOTYT

HaXOJUTBCS JEKTPOHBI. JIMHENHHBIE pa3Mephl sA1pa NPUHATh PaBHBIMU 5,8-10'15> M.

91. UYemy paBHa MUHUMAalbHas HEONPEACICHHOCTh KOOPAMHATHI IMOKOSALIETrOCs
AJIEKTpOHA?

92. BBHUMCINTP MHUHUMAIBHYIO HEOIPEISNIEHHOCTh KOOPAMHATHI  MOKOSIIErocs
poToHa?

93. Kunernueckasi 3Heprus IpoTOHA paBHA €ro SHEPruM Mokos. YeMy paBHa MpH 3TOM
MUHUMaIIbHAs! HEOTPEAETICHHOCTh KOOPINHATHI IIPOTOHA?

94. Macca JABWKYIIETOCS OJIIEKTPOHA B JiBa pa3a OOJbIIE €ro MacChl TIOKOS.
BbruncnuTe MUHUMAIbHYIO HEOTIPEEIEHHOCTh KOOPAUHATHI AJIEKTPOHA.

95. UYemy paBHa MHUHHMaJdbHAas HEONPEICICHHOCTh KOOPIWHATHI  (OTOHA,
COOTBETCTBYIOLIETO0 BUIUMOMY MU3JIY4EHUIO C JUTMHON BOJHBI 0,55 MKM.

96. CpemHee BpeMsl XHU3HH 3Ta-ME30HA COCTaBJISET 24010719 C, a ero sHeprus
1okosi paBHa 549 M»5B. BeruncinTe MUHUMAIIBHYIO HEOIIPEAECIIEHHOCTh MACChl YaCTHIIBI.

97. Cpennee BpeMs JKH3HU BO30YKJICHHOTO COCTOSHHS aromMa paBHO 12 HC.
BBIYucIuTs MUHUMATBHYIO HEOIPEISIICHHOCTh JTMHBI BOJHBI A=0,12 MKM W3ITydeHHS TPH
Mepexojie aToMa B OCHOBHOE COCTOSIHUE.

98. EcrectBeHHas WHMpHUHA CHEKTpadbHOW JMHHM A=0,55MKM, COOTBETCTBYIOIICH
nepexony aromMa B OCHOBHOe coctostHMe, paBHa 0,01 mM. Omnpenenuts cpemHee Bpemst
YKU3HU BO3OY)KJIEHHOTO COCTOSIHUSI aTOMA.

99. Anbpda-yactuma  HaxogUTCI B OSCKOHEYHO  TIYyOOKOH  OJHOMEpPHOM
MOTeHUMaNbHOM siMe. UYemy paBHa IIHMpUHA MBI, €CIM MHUHHUMAJIbHAS DHEPTUS
JacTHUIILI cocTaBisaeT 6 M»B.

100. DnexTpoH HAXOAUTCS B OECKOHEYHO IIyOOKOH OJHOMEPHOW MOTCHIIMAIBHOMN sMe
mupunodt 0,1 nm. Bpluucnuth UIMHY BOJIHBI HM3JIY4YEHUS IPU TMEPEXO/e AIIEKTPOHA CO
BTOPOTO HA MEPBBIA SHEPreTUUECKUI YPOBEHb.

101. TIpoTtoHn HaxomuTcs B OECKOHEYHO TITyOOKOH OJHOMEPHOW MOTCHIMAIBHOW sMe
mupunodt 0,01 nm. BeluvcnuTe AMUMHY BOJHBI U3 JY4YeHUS MPH NEpexoJe MPOTOHA C
TPETbETr0 Ha BTOPOI SHEPreTHUUECKUN YPOBEHb.

102. Atom Bojgopoga HAXOOUTCS B  OECKOHEYHO  TIIIyOOKOW  OJHOMEPHOMU
noteHuuanbHoit sme mmmpuHo 0,1 M. BplUKMCANTH pPa3HOCTH SHEPTrUN COCEAHHUX
YPOBHEH, COOTBETCTBYIOIIUX CpEOHEH HSHEPruM  TEMJOBOrO JBMXKCHHSI aToMa IpHU
temreparype 300 K.

103. Yactuna HaXxomuTcss B OECKOHEYHO TITYOOKOM OJHOMEPHON MOTEHIUMANIbHOU sMe
mupuHOW | B OCHOBHOM cOCTOSHMH. B KakuX TOuYkax SIMbI IUIOTHOCTh BEPOSTHOCTH
OoOHapy)KeHMsI YaCTHIIbl COBIAJAET C KIACCHYECKOH IIOTHOCTHIO BEPOSITHOCTH.

104. Yactuia HaxoquTcs B OECKOHEYHO TIIyOOKOW OJHOMEPHOW MOTEHIUATbHOU sMe
mpuHoi | B OocHOBHOM cocTossHUH. UeMy paBHO OTHOIIEHHE IUIOTHOCTH BEPOSTHOCTH
O0OHapyKeHHUs YaCTHIIbl B IEHTPE MBI K KJIACCHYECKON MIOTHOCTH BEPOSITHOCTH.

105. Yactuna HaxomuTcss B OECKOHEYHO TIIyOOKOW OJHOMEPHOM MOTEHIIMATBHOU sMe
mpuHO | B TepBOM BO30OYKIEHHOM COCTOSHHMH. B Kakhx TOYKax SIMbl IUIOTHOCTh
BEPOSITHOCTH OOHApY)KEHHUs YacTUIIbI MaKCMMallbHa, a B KAKUX MUHUMAJbHA.

106. Yactuma HaxoauTcss B OECKOHEYHO TITyOOKOH OJAHOMEpPHOU MOTEHIHAIBHON sMe
mupuHod | Ha  BTOpOM  SHepreTHueckoM  ypoBHe. OmNpenenuTh BEPOSITHOCTD
oOHapyxeHHs JacTuIlsl B ipeaenax ot 0 mo /3.
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107. Yactuua HaxoauTcs B OECKOHEYHO INTyOOKOM OJHOMEPHON NMOTEHLHAIbHOU siMe
mpuHoi | B ocHOBHOM cocTosiHuu. HalTi OTHOIIICHHE BEPOATHOCTEH HAXOXK/ICHUS YaCTHIIBI
B nipezenax ot 0 1o 1/3 w ot 1/3 o 21/3

108. Yactuna HaxoauTcsi B OECKOHEUHO TIIyOOKOW OJHOMEpPHOW MOTEHIMAJIBHOU sIMe
mpuHO# |. BBIYMCINTH OTHOLICHHE BEPOSITHOCTEH HAXOXKICHUS YacTUIBI B Ipeneiax
or 0 no I/4 mis mepBOoro um BTOPOTO PHEPrETUYECKUX YPOBHEH.

109. Berumcnuth Me(eKT Macchl, JHEPTUI0 CBS3M U YACIBHYIO DHEPIHUIO0 CBS3U
JeUTepus.

110. Beraucnuth 1e(eKT MacChl, SHEPTUIO CBSI3M M YACIBHYIO SHEPTHIO CBS3U ajb(ha-
YaCTHUIIBL.

111. Borucauth 1eEKT MAcChl, SHEPTHIO CBS3H U YIEIbHYIO SHEPIUIO CBS3HU SIpa B .

112. BerauciuTh AeQEKT MacChl, SHEPTUIO CBS3H M YICIBbHYIO DHEPIHIO CBS3U spa
48Ca
20 :

113. Beruuciuth aedeKkT Macchl, SHEPTHIO CBS3M W YIACTBHYIO JSHEPTHUIO CBS3H Sjpa
238,
ol .

114. BernencTeue paaMOakTHBHOTO pacnana o TpeBpamaercs B g Pb. CkoJibko
anbda- 1 OeTa-mpeBpalIeHUI OH IPU ITOM UCTIHITHIBACT?

115. 3a kakoe Bpems pacnajgaetcs 87,5% atomos ,Ca?

116. Kakas J1oisi TIEpPBOHAYAIBLHOTO  KOJMYECTBA  PAJMOAKTUBHOTO  HM30TOIMA
pacmaaercs 3a BpeMs KU3HH 3TOT0 U30Toma?

117. Cronbko aToMOB %2RN pacnanaercs 3a CyTku B 1 T 3T0ro0 uzorona?

118. Haiftu mepuoj ToJypacraja paadoaKTHBHOTO Tperapara, €ClIid 3a CyTKH €ro
AKTUBHOCTH YMEHBIIIAETCS B TPH pasa.

119. BpluMcANTG TOJIIMHY CJOSI TOJIOBUHHOTO TOIJIONIEHUs CBHUHLA JJIsS ramma-
JIyde, JUIMHa BOJIHBI KOTOpbIX paBHa 0,775 HM.

120. Yemy paBHa sHeprusi raMMma-(OTOHOB, €CIM TPHU MPOXOKICHUU YEpe3 CIIOU
xKees3a TONIMHON 3 CM MHTEHCUBHOCTD M3JIyueHHUs ociabiseTcs: B TpU pasa.

121. Bo CKOJIBKO pa3 HM3MEHHUTCS HHTCHCUBHOCTh H3JIyd€HUS TamMMa-()OTOHOB C
sHeprued 2 M»dB mnpu NpoOXOoKJACHWHM SKpaHa, COCTOAIICTO W3 JBYX IUIUT: CBHHIIOBOM
TOJIIMHOMN 2 CM U aJJIOMHUHUEBOU TOIIIIMHON 5 cM?

122. Paccuurtarh TOJNIIMHY 3allUTHOTO CBHHIIOBOTO CJOS, KOTOpPBIM ociadiser
MHTCHCUBHOCTH M3JTydeHHUs ramMmMa-()OTOHOB ¢ 3Heprueit 2 MaB B 5 pas.

123. OnpenenuTs MOPOTOBYIO PHEPTUIO 00pa30BaHMS AJICKTPOHHO-TIO3ZUTPOHHOM TMaphl

B KYJIOHOBCKOM IOJIE JIEKTPOHA, KOTOpas IIPOUCXOJHT 110 cXeMe: y+e — e~ +eT +¢.
124.  OmnpenenuTh  MakCUMaJIbHYIO  KHHETHUYECKYI0  DSHEPrui0  3JIEKTPOHA,
HCITyCKaeMOoro MpH pacmajie HelTpona. Hanmucats cxemy pacnana.

125. BoIMMCIIUT SHEPTHIO AEpHOM peakimu: N+ 0B — JLi+ JHe.
126. BBIYMCIUTD SHEPTHUIO sAepHOM peakuu: P+ 'vB — 35 He.
127. Bo4MCIIUTE SHEPTHIO siepHOM peakimuu: -H +SH — jHe+n

128. BBIYMCIIUTD SHEPHUIO sepHOi peakuu: He+ N — YO+ p.

129. Momubnen  umeeT  0OBEMOLIGHTPHUPOBAHHYIO  KYOMYECKYIHO  PEIIETKY.
BbluncnuTe MIOTHOCTH MOJMOJEHA M pPAcCTOSHUE MEXIy OmKalluMu COCEJHUMHU
aToMaMHM, €ciIM napaMeTp pemeTku paseH 0,315 HM.

130. Keneso uMeeT  00bEMOLIEHTPUPOBAHHYIO KyOMYECKYyl0  peIeTKY.
Bbluncnute mapameTp pemeTKd M pacCTOSHME MEXIy —OMMKaWIIMMH COCEJHUMHU

aromami. [ImotHOCTS xene3a pasHa 7,87 r/emS.

131. OmnpenenuTb MakCUMaJbHYIO OJHepruro (oHOHa B KpucTaie, jebaeBckas
temneparypa koroporo paBHa 200 K. Kakoe kommdecTBO (POHOHOB € MaKCHMAaJIbHOM
SHepruer Bo30yxmaercs B cpenHem mnpu Temmeparype 300 K.

132. Haiitu oTHOIIEHHE CpeaHEero 4ucia (OHOHOB B KPUCTAILIE, UMEIOIIUX YHEPIHIO
B JIBa pa3a MEHBUIYI0O MAaKCUMAaJIbHOH, K CpeJHeMYy 4uCIy (OHOHOB C MaKCHUMaJbHOU
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sHeprueii mpu Ttemmeparype 300 K. JlebaeBckas Temmeparypa Kpucraiia paBHa 150
K.

133. BeluncnuTh MOJSIPHBIC TEIUIOEMKOCTH anMasa W 1e3us npu temmeparype 200 K.
Temmneparypa JlebOast mis anmaza u 11e3ust cootBeTcTBeHHO paBHa 1860 K u 38 K.

134. BeruucnuTh yAeIbHYIO TEIUIOEMKOCTh pyouus mpu temmeparypax 3 K u 300 K.
Temneparypa [eGas mis pyouaus 56 K.

135. Ompenenuth NPUMECHYIO 3JCKTPONPOBOJHOCTh aliMasa, CojaepiKamero 0op ¢

KOHIIEHTpaluen 2-1021 M3 M MBIIIBSK C KOHIIEHTpauueun 1~1021 M'3. IToaBu>XHOCTH

AJIEKTPOHOB U JBIPOK I ajiMa3za cOOTBETCTBEHHO paBHa 0,18 u 0,12 M2/(B'C).
136. Ompenenuts MPUMECHYIO JIEKTPONPOBOJHOCTH ajaMasa, COASpPIKAIIero MHIUH C

KOHIIEHTpalue 5'1021 M3 u CypbMy C KOHIIEHTpauueun 2~1021 M'3. IToaBu>XHOCTH

AJIEKTPOHOB U JBIPOK IS ajiMa3za cOOTBETCTBEHHO paBHa 0,18 u 0,12 M2/(B'C).
137. OnpenenuTh NPUMECHYIO JEKTPOTPOBOTHOCTh TEPMAHMUSI, COACPKAIIETO UHANMN C

KOHIIEHTpaluen 1-1022M'3 U MBIIIBbSIK C KOHIIEHTpaluueun 6~1021 M3, IToaBu>kHOCTE

JJIEKTPOHOB U JBIPOK JJIsi FepMaHusi COOTBETCTBEHHO paBHa 0,45 u 0,35 M2/(B'C).
138. OmnpenenuTs MPUMECHYIO 3JEKTPOIPOBOJHOCTE KPEMHHUS, COJAepKamero o6op ¢

KOHIIEHTpalueun 2102 w3 u CypbMY C KOHUEHTpAIMEn 31021 -3, [ToaBuxHOCTH
JJNIEKTPOHOB M ABIPOK JUIsl KpeMHHsI cOoOTBeTcTBeHHO pasHa 0,13 u 0,05 M2/(B'C).

Tunosbie BOMPOCHI K 3K3aMeHy (2 Kypc)

YpoBeHb
3az|alme AJI IIoKa3are/isd OCeHUBaAHUA JUCKPUIITOPa «3Haer» BI/I,I[ 3aJaHusA
CJIO’)KHOCTH
Bapuanr 1 TEOPETHYECKHH, | A —

1. Kunemartuka. XapaKTepUCTUKH JIBYKCHHSI. BOITPOCHI K PCIPOTYKTHB
I[IpsiMoNTMHEHHOE PABHOMEPHOE U PaBHOYCKOPEHHOE JK3aMCHY g’m’
JIBUKCHUSI. KOHCTPYKTHE

2. Cyxoe # )xuaKoe TpeHue. SIBIeHus 3acTos U 3aHOCA. HBbIi

Bapuanr 2

1. JIBuxkeHue 1Mo OKpY>KHOCTH. XapaKTEPUCTUKU JBUKCHHUS.
PaBHOMEpHOE U paBHOYCKOPEHHOE JIBHIKEHUSI.

2. JIBW>KeHHe IpH HaJIW4YUU XUJKoro Tpenus. [Ipenenbuas
CKOPOCTbH JIBIKEHUSL.

Bapuant 3
1. Jlunamuka MmaTepuaabHOU TOUKHU. 3aKOHBI HHIOTOHBI.

2. Jledpopmarus ten. 3akoH ['yka. CBs3b MEXKITY
HarpspDKeHUeM U aedopmariuci.

Bapuanr 4
1. Pabota B mexanuke. Kunetuueckasi 1 moTeHIIMATbHAS

SHEpPTruHu.
2. MowmeHT uHepuuu Tena (UIMHAP, CTepKeHb). TeopeMa
[IreitHepa.
Bapuanr 5
1. Mmmynbc Tena. 3aK0H COXpaHEHHs HMITYIIbCA CUCTEMBI
TeN.
2. AbGcomrotHo TBepaoe Teno. Kunerndeckas sHeprus
BpAIICHHUS.
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Bapuanr 6
1. JIBmxeHue Tena ¢ nepeMeHHON Maccoil. YpaBHEHHE

Merepckoro.
2. Mowmenrt cuiisl. OCHOBHOM 3aKOH JUHAMUKHA
BpALLIATENBHOTO JBHKCHUS.

Bapuaur 7
1. PeaktuBHoe npmxkenue. opmyna [{nonkosckoro.

2. MoMeHT uMIyIbca 1 3aKOH ero coxpaHeHust. CKaMbs
KykoBckoro.

Bapuanr 8
1. Mexanuueckasi sHeprusi. 3aKOH COXpaHEHUs MOJHOM

MEXaHUYECKON DHEPTUH.
2. OcHOBHBIE YpaBHEHUS paBHOBECHUS M JBH)KCHUS
KUJIKOCTU. Y PAaBHEHUE HEPA3PBIBHOCTH.

Bapuanrt 9
1. AOcosoTHO Heynpyruii yaap. bannuctuueckuil MasTHUK.

2. TpyOka toka. YpaBHenue bepaymmm. ®opmyina
Toppuuennn.

Bapuanur 10
1. PenstuBHCTCKas MEXaHHMKA U €€ IOCTYJIATHI.

[Ipeob6pazoBanus JIopeHia u CIEICTBHS U3 HUX.
2. Tapmonnueckue xonebanus. [Ipy>KUHHBIN MasSTHHK.

Bapuanr 11
1. Tepmommnamuueckue napametrpsl (T, P, V). OnbiTHBIC
ra30BbIC 3aKOHBI

2. Ompenenenue ko3 durmenta MMOBEPXHOCTHOTO
HaTSHKEHUS. KanenpHbI METOJT U METO
BpaIlIaoIIencs Kariu.

Bapuanr 12

1. DOurporms. HepaBenctBo Kiaysuyca. 3akon bonbimana
JUISL SHTPOITUU.

2. Yucmo cremeHedl cBoOOABL. 3aKOH  pacrpencieHUs
SHEpruu Mojekyil. Pacuer sHeprun Mosiexyi.

Bapuanr 13

1. WUneanwusiii ra3. OcuoBroe ypapuenne MKT uneanpHOro
raza. YpaBHEHUE COCTOSIHUS UACAIBHOTO rasa.

2. JlaBnenue HaJ HCKPUBJICHHOU MOBEPXHOCTHIO.
VYpauenne Jlamnaca. [laBnenue Han cdepudeckoid u
UWJIMHIPUYECKON MOBEPXHOCTSIMHU.

Bapuanr 14

1. PeanpHble Ta3pl. YUeT CHJI MPUTSDKEHUS U o0bema
MoJIeKyll. YpaBHeHue Ban-nep-Baanbca.

2. Pabora npu wusMeHeHuH oObema raza. BHyTpeHHss
sHeprus. [lepBoe Hauano TepMOAMHAMUKHY.

Bapuant 15
1. Pacmpenenenus bonsiimana u Makcenia.

Bbapomerpuueckas popmyna.

2. CMauuBaHHWEe M HECMauyHWBaHHE KHUAKOCTHU. KaHI/IJ'IJBIpLI.
BricoTa cTonOuka JKUIAKOCTH B KalTUJIAPC.
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Bapuant 16

1. WN3orepmsl Ban-nep-Baanbca. CpaBHEHHE C OIBITHBIMU
JTaHHBIMH. MeTacTaOHIbHbIE COCTOSHUSL.

2. Temmoemkocth Ta3a. UM3oxopHas u  um3o0apHas
TEIUIOEMKOCTb. Y paBHeHue Maiiepa.

Bapuant 17

1. JBwxenue w™onekyn. CpemHsis yiMHa CBOOOTHOTO
npobera. Ee 3aBUCHMOCTB OT TeMITEpaTyphl U TABJICHUSI.

2. IlnaBmeHwme ®  KpUCTAJUIM3AaLMs  TBEPIOTO  Tea.
Temneparypa kpucramimzauuud. CkpbITas — TeIwioTa
KpUCTAJIJIN3aLUU.

Bapuant 18

1. Ucnapenue sxuakoctu. CKpbITas TEMmjaoTa HCIAPEHMUS.
JlaBlieHME HACBIIIEHHOTO Mapa.

2. Anmmabarmueckuid mporiecc. YpaBHenue IlyaccoHa.
Pabora mnpum agumabaTuyeckoM M H30TEPMUYECKOM
nporeccax.

BapuanTt 19

1. Jduddy3us. 3axkon duka. Kosdpumuent muddy3un.

2. TerutoBoe pacmIMpeHHE TBEPIABIX Tel. TermIoeMKOCTb.
3akon [rononra-IlTu.

Bapuant 20

1. Kunmenwue >xumakoctu. OOpa3oBaHWE MY3BIPHKOB Tapa.

3aBUCHUMOCTh TEMIIEpPATyphl KHWIIEHUS OT BHEIIHEro

JIaBIICHHSL.
2. OOpatumbie 1 HeoOpaTUMBIE Tporecchl. Bropoe Hayano
TEPMOIMHAMHKH.
Bapuanr 21

1. CBoiicTBa 2JIEKTPUUYECKOTO 3apsiia. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3aps/ia.

2. Kunemartuka. XapakTepuCTUKU JBUKCHHUSL.
[IpsimosnHetHOE paBHOMEPHOE U PABHOYCKOPEHHOE
JIBUKCHUSI.

Bapuanr 22
1.CamocToATENbHBIN Ta30BbIA Pa3ps] U €ro TUIIBI.

2. [[BI/I)KGHI/IG IO OKPY’KHOCTH. XapaKTepI/ICTI/IKI/I JABMKCHU .
PaBHOMepHOC 1 PAaBHOYCKOPCHHOC ABUKCHHI.

Bapuanr 23
1.B3anmopeiicTBie 3IeKTpUUECKUX 3apaaoB. 3akoH Kynona.

2./lunamuka MaTepuanbHON TOYKU. 3aKOHBI HBIOTOHBI.

Bapuant 24
1.Monuzarus razoB. HecaMoCTOSITETbHBIN Ta30BBIN pa3psl.

2.A6coioTHO TBepoe Teno. Kunetnueckas sHeprus
BpallleHUsl.

Bapuant 25
1.HanpspkeHHOCTh 3eKTpocTaTHueckoro nois. [Ipunnun

Cynepno3uiuu. unosns.
2.MexaHuueckasi SHeprusi. 3aKOH COXpaHEHUs MOJHOM
MEXaHUYECKOW SHEPTUH.
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Bapuant 26
1.OMuccruoHHbIE SBIEHUS U UX IPUMEHEHHUE.
2.YUucno cremneneld cBOOObI. 3aKOH pacIpe/ieliCHUs] SJHEPTHH
MoJieKyin. Pacuer sneprum Mosexyi.
Bapuant 27
1.ITotox BeKTOpa HAIpPSHKEHHOCTH 3JIEKTPOCTAaTUYECKOTO
nojia. Teopema ['aycca mist 37EKTPOCTATHYECKOrO IMOJSA B
BaKyyMe.
2.U30otepmbl Ban-nep-Baanbca. CpaBHeHHE C OIBITHBIMU
JaHHBIMU. MeTacTaOuIbHbIE COCTOSHUS.
Bapuant 28
1. TepmonnexkTpruueckue BICHUS U UX IPUMEHEHUE.
2.CMaunBaHWEe W HECMAuWBaHHE KXHUAKOCTH. Kammuispsl.
BricoTa cTosibuka )XMIKOCTH B KaMILIspe.
Bapuant 29
1.Pacder »1eKTpOCTaTHYECKHUX TOJIEH C MOMOUIBI TEOPEMBI
l'aycca.
2.JlaBrieHre HaJ UCKPUBICHHOHN TMOBEPXHOCTHIO. YpaBHEHHE
Jlarmaca. JlaBneHue Hana cPepuuecKOd W IMMIMHIPHUIECKOM
MTOBEPXHOCTSAMH.
Bapuant 30
1.Pabora BbIX0/1a AJIEKTPOHOB U3 MeTaia. KontaktHas

Pa3HOCThH IMOTEHITUAJIOB.
2. Pacnipenenenus bonsiiMana u Makcseia.
Bapomerpuyeckas popmyia.

Tunosbie BOMPoOCHI K 3K3aMeHy (2 Kypc)

YpoBeHb
3aganue 11 moKa3aTesisi OLeHUBAHUS JUCKPUNITOPa «3HAeT» Bun 3aganus
CJIIO’)KHOCTH
Bapuanr 1 TEOPETHUUECKHU#, | A — penpo-
1. MarHuTtHoe 1oJie U €ro XapakTepUCTUKU. BOIIPOCHI K AYKTUBHBII;
1. 3apsan B maruutHOM moiie. Cuia Jlopenua. SK3aMCHY B-
KOHCTPYKTHB

Bapuanr 2
1. 3axon buo-Casapa-Jlamnaca.
2. JIBwxeHuE 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE.
Bapuant 3
1. MaruauTtHoe noJje npsiMoro ToKa U B EHTPE KOJbIIA C
TOKOM.
2. Dddekr Xonna v ero IpUMeHEHHUE.
Bapuant 4
1. 3akon Ammnepa. B3zaumoneiicTBue napansienbHbIX TOKOB.
2. Hupkynsuust BEKTOpa MAarHUTHOM MHAYKIIHMH.
Bapuanr 5
1. Pacuer MarHMTHOTO IOJI COJICHOM A U TOPOUA.
2. Tlotox BekTopa MarHUTHOM nHAYKIMU. Teopema ['aycca.

Bapuanr 6
1. MarnuTHas BOCIPUMMYUBOCTh U MarHUTHAS
IIPOHULIAEMOCTb.

2. 1lupkynsiust BEKTOpa MarHUTHOM MHIYKITUH.

HBIA
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Bapuanr 7

1. MarnuTHble MOMEHTHI 3JIEKTPOHOB U ATOMOB.

2. YpaBHeHus MakcBesuia Jjisi 3JIEKTPOMAarHUTHOTO TOJIS B

WHTETpaibHOU (opMme.

Bapuanr 8

1. HamarnmdyeHHocTh. MarauTHoe 1osje B BEILECTBE.

2. DIEeKTpOMAarHuTHOE TOJIE U 3JIEKTPOMArHUTHBIC BOJIHBI.
Bapuanrt 9

1. 3akoHbI reOMETPUUECKON ONTUKHU. SIBJIEHNE OJTHOIO

BHYTPEHHETO OTPAKCHHUSL.

2. udpakaus Opaynarodepa Ha OJHON MIETH. Y CIIOBHS
T(paKIMOHHBIX MAKCUMyMa 1 MHHUMYMa.

Bapuant 10

1. Wnrepdepenuus ceera. KorepeHTHOCTH U
MOHOXPOMAaTHYHOCThH CBETOBBIX BOJIH. Y CIIOBUE

KOTCPCHTHOCTH [IBYX BOJIH.

2. Judpakuus @paynrodepa Ha TuppakKIUOHHON pemeTKe.

YcnoBust TUGPAKIIMOHHBIX MAKCUMyMa 1 MUHUMYMa.

Bapuanr 11

1. Meroapl NOJyYCHHS] KOTEPSHTHBIX CBETOBBIX BOJIH.
Onruyeckasi pa3HOCTh X0Ja. Y CJIOBUE
UHTEp(PEPEHITMOHHBIX MAaKCHMyMa i MUHUMYMa.

2. Jludpakmus Ha mpocTpaHCTBEHHOH pemieTke. Dopmyra
Bynsda-bparros.

Bapuanr 12

1. Meroap! NOSy4eHHs] KOTEPEHTHBIX CBETOBBIX BOJIH.
Onrudeckasi pa3HOCTh X0Ja. Y CJIOBUE
MHTEp(PEPEHIIMOHHBIX MAKCUMyMa U MUHUMYyMa.

2. Jludpakmus Ha mpocTpaHcTBeHHOH pemeTke. Dopmyna
Bynsda-bparros

Bapuanr 13
1. UWurepdepenius B TOHKHX IuieHKax. [logockl paBHOTO
HaKJIOHA.

2.  Tlonspusanus cBeTa MpH OTPAXKEHUH U MIPEIIOMIICHUHN Ha
TrpaHMLE pa3zelia qIUAIEKTPUKOB. 3akoH bprocrepa.

Bapuanrt 14

1. Uurepdepenmus Ha knune. [logockl paBHOM TONIIMHBL.
Komapna HerotoHa.

2. Jlucmepcus cBeta. AHOMaabHas U HOpMallbHas
qucnepcuu. Jlucnepceus cBeta Ha IpU3Me.

Bapmuant 15

1.  udpakuus ceera. [Tpunun ['oiirenca- ®penens.
Meron 301 OpeHnens.

2.  DnexTpoHHas Teopus aucrepcuu JlopeHuna.

Bapuanr 16

1. Meron 301 @penens. OObsICHEHUE SIBICHUS
MIPSIMOJIMHENHOTO PACIIPOCTPAHEHMS CBETA.

2. Tlornomenue u paccesHue cBeta. Y pasHeHue byrepa.
3akoH Panes.

Bapuant 17
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1.  Meton 30H @penens. Audpakuus OpeHens: Ha KPyrioM

OTBEPCTHUH.

2. Dddexr Homnepa. «KpacHoe» u «puoaeToBoe»
CMEIICHUS.

Bapuant 18

1. Meron 3ou @penens. dudpakuus Openens Ha Kpyriom
HEINPO3pPa4HOM JIUCKE.

2. 3aKOHBI TEOMETPUYECKOM ONTHUKH. SIBJICHUE TTOJTHOTO
BHYTPEHHETO OTPAKCHHUSL.
Bapuant 19

1. Hurepdepenuns cera. KorepeHTHOCTH 1
MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Y CJIOBHE
KOTE€PEHTHOCTH JIBYX BOJIH.

2. Judpaxnus @payrrodepa Ha OJTHON MISH. Y CITIOBHUS
TU(PPAKIIMOHHBIX MAKCUMyMa U MUHUMYMa.
Bapuant 20
2. T'mmotesa ae Bpoiins u ee onbITHAS IPOBEPKA.
2. Monuens atroma Pesepdopa.
Bapuanr 21
2. TlpuHnmm HeompeneneHHocTel [ elizenOepra.
3. Mounens atoma TomMcoHa.
Bapuanr 22
2. BonHOBas (hYHKITUS YaCTHUIIBI.
3. Mogens aroma bopa.
Bapuanr 23
1. VYpasuenue lllpenunrepa nis KBAaHTOBOM MEXaHUKH.
2. O6o06menHas cepust banmsmepa.
Bapuanrt 24
2. Yactuia B mpsAMOYTOJbHON OTCHITHATBHON SIME.
3. Ilocrynatel Teopuu bopa.
Bapuanr 25

2. IIpoxokaeHue 4YacTULIbl CKBO3b OTEHIUATbHBIN Oaphep.

3. JlocTrouHCcTBa M HEpOCTaTKU Moenu bopa.
Bapuanrt 26

2. KBaHTOBBIN TapMOHUYECKUN OCITUILIATOP.

3. AToM BOJOpOJia B KBAHTOBOW MEXaHUKE.
Bapuanr 267

2. CaoiicTBa BoJH ae bpoiins.

3. KBanrtoBeble uncna.
Bapuanrt 28

3. KsanToBas craructuka boze-DiiHmiTeiHa.

4. OCHOBHOE COCTOSIHHE B aTOM€ BOJIOPO/Ia.
Bapuanr 29

3. KsanToBas cratuctuka @epmu-/lupaka.

4. BonHoBas (YHKIHS U INIOTHOCTH BEPOSTHOCTH.
Bapuant 30

1. BBIpoXA€HHBIN JIEKTPOHHBIH ra3 B MeTaJlIax.

2. OpOuTanbHBINM U MATHUTHBI MOMEHTHI HMITYIIbCA

AJIEKTPOHA.
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