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PA3JIEJIBI «<MEXAHUKA, MOJIEKYJ/IAPHASA ®U3UKA U DJIEKTPUYECTBO»

1. Tlox meiicTBUEM KakOW CHJIBI MPU TPSIMOJIMHEHHOM JBMIKEHUW Tejla M3MEHEHHUE

€ro KOOpIHMHATHl CO BPEMEHEM MPOUCXOAUT Mo 3akoHy x = 10 + 5t - 10t2? Macca
TeJa 2 KT.

2. HaiiTu 3axoH ABMOKEHHMS Tejla Maccol 1 Kr moj neiictBueM moctogHHor cuiabl 10 H,
ecir B MoMeHT t = 0 Teno mokowsaock B Hawane koopauHat (x = 0).

3. Haiitu 3akoH IBHIKEHHA Tejla Maccoi 1 Kr mon meiicTBHEM mOCTOSHHON cuibl 1 H,
eciu B MoMeHT t = 0 HaganpHas koopauHata x = 0 u Vo = 5 m/c.

4. HaiiTu 3aK0H NIBYDKEHUS TeJia Maccod 1 Kr moj JeHCTBHEM IOCTOSHHOM cuinl 2 H,
ecid B MoMeHT t = 0 mmeeM Xo = 1 M u Vo =2 M/c.

5. Teno Maccoit 2 Kr JBUKETCS C YCKOPEHHEM, M3MEHSIONMMCs 1o 3akoHy a = 5t-10.
Omnpenenuth CuUily, JOEUCTBYIOLIYI0O Ha TEJNO 4Yepe3 O ¢ Toclie Havajla JEeUCTBUS, U
CKOPOCTbH B KOHIIE ITSITOW CEKYH/IBI.

6. CmmomHoW mmmap maccoi 1 kr m paamycom 5 cM Bpamiaercss BOKPYT OCH,
MPOXOJAIIEH dYepe3 ero IIEHTP. 3aKOH BpaIlleHHWs] IMapa BBIpaKaeTcs ypaBHEHHUEM
¢=1O+5t—2t2. B Touke, wHambonee ymaJeHHOW OT OCH BpalleHWs, Ha IIap
JNEWCTBYeT CuWia, KacareiabHas K TOBEPXHOCTH. ONpEeAeNuTh 3Ty CHIY M TOPMO3SIIHI
MOMEHT.

7. ABTOMOOWIB JBMXKETCS MO 3aKPYIJICHHIO IIOCCe, MMEKIIEMY PaanyC KPUBH3HBI

100 M. 3akoH JBMKEHHs aBTOMOOWISI BbIpaxkaercs ypaBHenmem S = 100+10f -0,5t .
Haiiti ckopocTh aBTOMOOWIISI, €T0 TAaHTCHIMAIBHOE, HOPMAJIbHOE W TMOJHOE YCKOPEHUS B
KOHIIE MSTON CEKYH/IBI.

8. MarepuanpHasi TOYKa JBIDKETCS 110 OKPYXHOCTH, paauyc kortopod 20 wm.
3aBUCHMOCTb TYTH, MpPONHACHHOTO TOYKOM, OT BPEMEHHM BBIpaKaeTcsi YPaBHEHUEM
s=t>+4t>—t+8 . Omnpenenuts NPOHACHHBIA IyTh, YIIOBYID CKOPOCTh U YIJIOBOE
YCKOpEHHUE TOUKHU Yepe3 3 ¢ OT Havajla ee JBU)KEHUS.



9. MarepuanbHas TOYKa JBHXKETCS IO OKPY)XHOCTH pamuyca 1 M COINIacHO
ypaBHennio S =8t —0,2t®. Halitu CcKOpocTh, TaHI€HIMANbHOE, HOPMAIBHOE M IIOJNHOE
YCKOpEHHE B MOMEHT BpeMeHH 3 c.

10. Teno Bpamaercsi paBHOYCKOPEHHO C Ha4YaJIbHOW YIJIOBOM CKOPOCTBIO 5 C_l u
yrioBbIM yckoperneM | pan/c . Ckombko 000poToB caenaet Teio 3a 10 c?

11. Tapamrenenumnesn pasmepoMm 2X2x4 eM3 gBIKeTCs napajuielbHO OOJBIIEMY
pebpy. [Ipu kakoii CKOpPOCTH IBHKEHUsSI OH OyleT Ka3aTrbesi KyOoM?

12. Kakyio CKOpOCTh IODKHO HMMETh IBHXKYIIEECS TeJ0, YTOOBI ero MpOAOJIbHBIC
pa3Mepbl YMEHBIIUIIUCH B J1Ba paza?

13. n-me30H — HectabunbHass yactuia. CoOCTBEHHOE BpEeMs >KH3HHU €ro 2,6-10° c.

Kakoe paccrosiHue MNpOJETUT 7-ME30H 0 pachajaa, €ciad OH JBUXKETCS CO CKOPOCTBHIO
0,9¢? (¢ — ckopocTh cBeTa)
14. Haiitu coOCcTBEeHHOE BpeMs JKW3HM HECTAOWJIBHOW YacTHIBl L/ — ME30HA

IBUKYyIErocs co ckopocthio 0,99¢, ecnu paccrosHue, poeTaeMoe UM JI0 pacrhajia, paBHO
0,1 xm.

15. CoOcTBEeHHOE BpeMs KHU3HU T-ME30HA 26108 c. Yemy paBHO BpeMms KHU3HU T-
ME30Ha sl HaOMoaTeNsi, OTHOCUTEIBHO KOTOPOTO 3Ta YaCTHIIA JABHIKETCS CO CKOPOCTHIO
0,8¢? (¢ — ckopocTh cBeTa)

16. DnexrpoH, ckopoctb kotoporo 0,9¢, nBMKETCS HaBCTpedy MPOTOHY, HMEIOIIEMY
ckopocth 0,8c. OmpenenuTh CKOPOCTb HMX OTHOCHUTEJIBHOTO JBUIKECHUSI.

17. PaguoakTuBHOE sIpO, BBUIETEBIIEE U3 ycKopuTens co ckopocteio 0,8c,

BBHIODOCHJIO B HaNpaBeHWM CBOEro jBwkeHus J-wactuiyy co ckopocteio 0,7c¢
OTHOCHTEJIBHO yCcKopuTens. HallTH CKOpOCTh YacTUIBI OTHOCHUTENBHO sIIpa.

18. JlBe wyactumbl JBWXKYTCS HaBCcTpedy JApyr Apyry co ckopocteio 0,8c¢.
OmnpenenuTb CKOPOCTh UX OTHOCUTEIHHOTO JABHIKCHUSI.

19. TIlpu Kakoii CKOpOCTH JBWXKEHHSI PEISTUBUCTCKOE COKpAalleHHE JUINHBI
JBIKYILErocs Tena cocTaBut 25%.

20. Kakyr CKOpOCTh JOJDKHO HMETh IBHXKYIIEECS TelI0, YTOOBI €ro MpoAOJIbHBIC
pa3Mepbl yMEHBIIIIIUCH Ha 75%.

21. Cnnomuo#t tmmuHAp Maccor 0,1 kr katurcs 0€3 CKOJMBXKEHHUS C IMOCTOSHHOMN
ckopocteio 4 wm/c. OmnpenenuTb KUHETHUECKYIO SHEPrui0 LMIMHIPA, BpeMs 10 €ro
OCTaHOBKH, €ClIM Ha Hero aeiicrByeT cuna tpenus 0,1 H.

22. CmyiomHOM map CKaThIBaeTCs IO HAKIOHHOW IUIOCKOCTH, JJIMHA KoTopon 1
M u yroin HakiioHa 30°. Omnpenenuth CKOPOCTh INapa B KOHIE HAKIOHHOW IJIOCKOCTH.
Tpenue mapa o MIOCKOCTh HE YUUTHIBATS.

23. Tonpri nmmmuAp Maccoii 1 Kr KaTUTCS TO TOPH30HTAIBHOI MOBEPXHOCTH
co ckopocteio 10 wm/c. OmnpenenuTb cuiIy, KOTOPYIO HEOOXOAWMO NPHIOKUTH K
[WINHAPY, YTOOBI OCTAHOBUTH €T0 HA ITyTH 2 M.

24, MaxoBuk, uMmeromuii ¢opmy amcka maccoid 10 xr m pammycom 0,1 M, Obut

packpydeH a0 dvactotel 120 sunL, ITon nelicTBHEM CHIIBI TPEHHS JUCK OCTAHOBUJICA
yepe3 10c. HaiiThu MOMEHT cCHJ TpeHHUs, CUYHMTas €ro MOCTOSHHBIM.

25. OOpydY M JHMCK CKaThIBAIOTCSl ¢ HAKJIOHHOW IJIOCKOCTH, COCTaBistomien yroi 30° ¢
ropu3oHTOM. UeMy paBHBI UX YCKOPEHUs B KOHIE citycka? Cuiioi TpeHus npeHeopeys.

26. C mokosmMMCS IIApOM Maccol 2 KIr CTajJKUBaeTcs TaKol ke Imap,
JBIDKYIIMACS €O ckopocThio 1 w/c. Belumcnauth paboTy, COBEpIIEHHYIO BCIIEACTBHE
nedopManuy Ipy IPSMOM LEHTPATBHOM HEYIIPYTOM yaape.

27. Macca cHapsma 10 kr, macca crBosa opymus 500 kr. Ilpm BeICTpene cHapsa

MOJy4aeT KUHETUYECKYI0 3Hepruto 15 - 1OGI[>1<. Kakyro KHHETHYECKYIO0 3HEPTHIO MOTydaeT
CTBOJI OPY/IHsI BCJICJICTBUE OTAAYM?

28. KonbpkoOexernm Maccoit 60 kr, cTros Ha KOHbKax Ha JbAy, OpocaeT B
TOPU30HTAJILHOM HAlpaBJICHUM KaMeHb Maccoii 2 Kr co ckopocthio 10 m/c. Ha kakoe

paccTossHUE OTKATUTCS MPH 3TOM KOHBKOOEXKEL, eciu Kod(pPUIUEHT TpeHUs] KOHBKOB O JieJ
0,02.



29. Mornekyna Bojopofa, aBuratomiascsi co ckopoctbio 400 m/c, moaneTaer K CTEHKe
cocyna moxa yriaoMm 60° u ympyro ymapsiercs o Hee. OnpeneiauTs UMIYJIbC, MOTYYSHHBIHN

creHkol. [TpuHATE Maccy MoJIeKylT paBHOU 3 11027 kr,
30. CranpHoii mapuk maccoil 50 r ynan ¢ BbICOTHI 1 M Ha OOJIBILIYIO IUIUTY, IepeiaB

el ummynbe cunbl, paBHbll 0,27 H'c. Onpenenuth KOIMYECTBO TEIUIOTHI, BbIIEIHBILECHCS
IpU yJaape, U BBICOTY, Ha KOTOPYI IOJHUMETCS LIAPHK.

31. C xakod CKOpPOCTBIO MABIIKETCS DJEKTPOH, €CJIHM €ro KHWHETHYEeCKas dHeprus
1,02 M>B? Onpeneuth UMITYIIBC JIEKTPOHA.

32. KuHeTnueckas 3Heprusi 4acTHLbl OKa3ajlach paBHOM ee 3Hepruu mnokos. Kakosa
CKOPOCTb 3TON 4aCTHIIbI?

33. Macca aBmXKymerocss mnpoToHa 2,5 - 1027 kr. Haiitm ckopocTh U
KUHETUYECKYIO SHEPTUIO IPOTOHA.

34. IlpoToH mpolen YCKOpsIoulylo pazHocTh noreHuuanoB B 200 MB. Bo ckomibko
pa3 ero peNATUBUCTCKAs Macca OoJbIlle Macchl MOKoA? YeMmy paBHA CKOPOCTH MPOTOHA?

35. Onpenenuth CKOPOCTh AJIEKTPOHA, €CIIM €ro PENIITUBUCTCKAas Macca B TPH pasa
OobIIe Macchl MOKOS. BBIYHCINTE KHHETHYECKYI0 W TIOJHYIO SHEPTHIO DJIEKTPOHA.

36. BblumciuTh CKOpOCTh, KHHETHYECKYIO M IIOJHYIO ODHEPrHI0 IPOTOHA B TOT
MOMEHT, KOT/Ia €ro Macca paBHa Macce IMOKOS 0-4aCTHUIIHI,

37. Haiitu wWMmynbc, TONHYHO ©  KHHCTHYSCKYI0  OJHEPTHIO  DJIGKTPOHA,
JBHOKYIIETOCS CO CKOPOCTHIO, paBHO# 0,7¢. (¢ — CKOpPOCTH cBeTa)

38. IIporoH u o-yacTHI@ TPOXOIIT OJMHAKOBYIO YCKOPSIOIIYIO pa3HOCTb
HNOTEHIIMAJIOB, TOCJe YEero mMacca MPOTOHA COCTaBMJIA MOJOBUHY MAacCChl IMOKOS O-4AaCTHUIIBI.
OnpenenuTs pa3HOCTh NOTEHIINATIOB.

39. Haiitu uMmynbc, TONHYIO W KHHETHYECKYIO  OSHEPrui0  HEUTpOHa,
JBIDKYIIErocsi co ckopocThio 0,6¢. (¢ — cKOpoCcTh cBeTa)

40. Bo ckombKO pa3 Macca JIBIXKYIIErocs JeHTpoHa  OOibIIe  Macchl
JIBIDKYIIETOCS. 3JEKTPOHA, €CIM MX CKOpOCTH cooTBeTcTBeHHO paBHbI 0,6¢ m 0,9c. Uemy
pPaBHBI X KHHETHYECKUE SHEPTUU?

41. HailTu CpeHIOI KHHETHYECKYI0 SHEPTHIO BpAIIaTeIbHOTO JIBUKEHHUS BCEX
Moneky, cogepkamuxcs B 0,20 r Bogopoaa npu temmeparype 27 °C.

42. HMasnenue wuaeanpHoro raza 10 mlla, xoHueHTpamuss Mojiekya 8 - 1010 cn3.
Onpenenuth CpeAHION KHHETUYECKYI0 SHEPrui0 IOCTYINATENIbHOTO JABM)KEHUS OJIHOM
MOJIEKYJIbI U TEMIIEpATypy rasa.

43. OnpenenuTb cpeiHee 3HaY€HUE MOJTHON KMHETHUYECKOW SHEPrHH OAHOM MOJEKYIbI
aprosa M BojsgHoro napa npu remmneparype 500 K.

44. CpenHsisi KUHETHUYECKash HHEPrusi IMOCTYNATENIbHOTO JBWXKEHHMS MOJIEKYJ Tras3a

paBHa 15 - 1021 Jbx. Konunenrpauus Monekyn pasHa 9 - 1019 o3, Onpenenutsb
JIaBIICHUE Ta3a.
45. B 6amnone emkocthio 50 n1 Haxomutces cxarbiii Bogopox mpu 27 °C. Ilocne toro

KaK 4acTh BO3JyXa BBIIYCTUIH, NAaBICHHE ITOHU3WIOCHL HA 10° a. Onpenenutb Maccy
BBIIYIIIEHHOrO0 Bojopoxaa. IIpomecc cumrTars M30TEPMUYECKHUM.

46. B cocyne, umeromiem ¢opmy mapa, paguyc kotroporo 0,1 m, Haxomutcst 56 T a3ora.
Jlo Kakoif TeMrepaTypbl MOXKHO HarpeTh ras, €ClIi CTEHKH COCY/a BBIICPKHBAIOT JAaBIICHHE

5:10° Ta?
47. Tpu Temmneparype 300 K u maBnenmn 12 - 10° Ia IIOTHOCTH CMeCH BOJIOpOJIA
u asota 1 kr/mS. OnpenenuTs MOJISIPHYIO MacCy CMECH.

48. B oOamione emxkocteio 0,8 M3 HaxoAuTcs 2 Kr Bomopoma W 2,9 Kr asora.
Onpenenuth NaBlICHHE CMECH, €CIH TeMmIieparypa okpyxaromieit cpexast 27 °C.

49.JTo xakoil TeMIeparypbl MOKHO HarpeTh 3amlasHHBIA cocyn, conepxamuid 36 T
BOJIBI, YTOOBI OH HE pPa3opBajCs, €CIM H3BECTHO, UYTO CTEHKH COCYJa BBIICPKHBAIOT

nasnenne 5 - 100 ITa. O6bem cocyna 0,5 .
50. Ilpu Temmneparype 27°C u [aBlIE€HUHU 106 Tla mmotHOCTE CMecH KHCIIOpOZa U
azora 15 r/z[M3. Onpenenuts MOJISIPHYIO MacCy CMECH.



51. B cocyne emkocthio 1 51 comepxutcs Kuciaopond maccoit 32 r. OmpenenuTtb
CpelHEE 4YHCIIO COyJapeHHMH MOJEKyl B cekyHay Ipu temmneparype 100 K.

52. OmpenenuTs CpPEAHIO JIMHY W CPEOHIOI MPOAODKUTEIHHOCTH CBOOOTHOTO
npoOera MoJieKya yriekucioro ra3a mpu temmeparype 400 K u mamenun 1,38 Ia.

53. B cocyne emkocteto 1 n nHaxomutcs 4,4 r yraekuciaoro rasza. OmnpenenuTh
CPEIHIOI0 JUTHHY CBOOOIHOTO MpoOera MOJICKYII.

54. Omnpenenuth kodGdunueHT auddy3un renus TpH  JAaBICHUN 1-106 Ma u
temneparype 27 °C.

55.  Ompenenutes  K03((UIMEHT  BHYTPEHHErO0  TPEHUS  KUCIOpoAa  IpHu
temieparype 400 K.

56. B cocyme emkocthio 5 1 comepxkutrcs 40 T aprona. OmnpeaenuTs cpenHee YHCIIOo
coy/lapeHui MOJIeKyJ B cekyHy mipu temmeparype 400 K.

57. Ompenenutp  Ko3(DPUIIMEHT  BHYTPEHHETO  TPEHHMs  BO3AyXa  IpHU
temmeparype 100 K.

58. Ompenpenuts kodxpduuuent auddysun azora npu nasienuun 0,5 - 10° Ta u
temneparype 127 °C.
59. Kos(d¢pumueHnt BHYTpEeHHEro TpPEHHUS KHCIOpOJa NpPU HOPMAIBHBIX YCIOBHIX

1,9- 1074 kr/v - c. Onpenenutbs KO3(PPULUUEHT TEIUIONPOBOAHOCTH KHCIOPOA.

60. Koaddumment nuddysun Bogopona mpu HOPMAIbHBIX YCaoBUAX 9,1 - 10° m2/c.
Onpenenutbh KO3QPHUIUEHT TETUIONPOBOJHOCTH BOAOPO/IA.

61. OmpenenuTh, Kakoe KOJIMYECTBO TEIUJIOTHI HEOOXOOUMO COOOIIMTH aproHy
maccoir 400 1, uytoOml Harpers ero Ha 100 K: a) mpu mocrosHHOM 00BEMe; 0) mpH
MIOCTOSTHHOM JIaBJICHUU.

62. Bo ckompko pa3  yBemMUMTCS 00BeM 2  MOJIEH  KHCIopoga  TpH
u3zorepMudeckoM pacummpenun npu temneparype 300 K, ecau mpu stom rasy cooOmminu 4
KJ[X TETUIOTHI.

63. Kakoe KOIMMYECTBO TEIUIOTHI HYXHO COOOIIMTH 2 MOJSM BO3AyXa, YTOOBI OH
coepmmi padory B 1000 J[x: a) mpu m3oTepMuUecKoM Tporiecce; 0) mpu nu300apuuecKoM
nporiecce.

64. Halitu paboTy ©W UW3MEHEHHWE BHYTPEHHEW OHEPruM TMpu  aauabaTHOM
pacmupeHun 28 T a30Ta, eciH ero 00beM yBEIMUYWICS B JBa pa3a. HadanmpHas Temmneparypa
azora 27 °C.

65. Kucnopox, 3anumatomuii oovsem 10 1 u Haxomdmuiics TOJ JaBICHUEM 2:10°
[Ta, amuabatHo cxatr g0 obOwema 2 1. Haiitu pabory cxkaTusi U HU3MECHECHHE
BHYTPEHHEH YHEPIUU KUCIOPOAA.

66. OnpenenuTh KOIMYECTBO TEIUIOTHI, COOOIICHHOE 88 T YIMIEKMCIOoro ra3a, eclii OH
obu1 m300apuuecku Harpet oT 300 K mo 350 K. Kakyto paboTy mpu 3TOM MOXKET COBEPIINUTH
ra3 u Kak U3MEHHUTCS €T0 BHYTPEHHSS SHEPTus?

67. Ilpu kakoM mTpolecce BHITOJHEE NPOU3BOAUTHL pACIHIMPEHUE BO3AyXa:
n300apHUECKOM MJIM W30TEPMUYECKOM, €CIM 00bEeM YyBEIW4YMBaeTcs B MATh pa3. HauanpHas
TeMIepaTypa ra3a B 000uX CiIydasx OJMHAKOBAs.

68. Ilpm kakoM mpoliecce BHITOJHEE IMPOW3BOAWTH HArpeBaHHWe 2 MOJICH aproHa Ha
100 K: a) nzobapuueckom; 0) H30XOPHUECKOM.

69. Aszory maccoir 20 r mpm wu3ob0apuyeckoM HarpeBaHuu cooOmmau 3116 Jlx
TerioThl. Kak M3MeHmnach Temrmeparypa M BHYTPEHHSS DHEPrus rasa.

70. Tlpu wm30TEpMHUYECKOM paCIIMPEHUH OJHOTO MOJsI BOxopoja Oblia 3aTpauceHa
teriora 4 k/[k, mpu 3TOM 00BEM BoOJOpoJa yBENIWYWICS B MATh pa3. llpu kakoit
TeMIepaType mpoTekaeT mporecc? Yemy paBHO W3MEHEHHWE BHYTPEHHEHW JHEPrUU Tasa,
Kakyio paboTy coBepiiaeT raz?

71. Ompenenutes u3MeHeHue HHTpornuu 14 T azora mpu K300apHOM HarpeBaHUU
ero ot 27 °C no 127 °C.

72.Kak M3MEHUTCS SHTpONHUs 2 MOJiel YIJIEKHCIOro ra3a Ipu H30TEPMUYECKOM
paciMpeHuy, eciu o0beM ra3a yBEIMYMBAETCS B YETHIPE pasa.



73. CoBepmas 1uka KaprHo, ra3 otgan  XonoauidbHUKY 25%  TEMJIOTHI,
NOJY4eHHOW oT  HarpeBarens. OmnpemenuTb  TEMIEPaTypy  XOJOAWIbHHUKA, €CIU
teMieparypa Harpesarens 400 K.

74. TemnoBas MammuHa pabortaer mo mukiny Kaprao, k.aja. koroporo 0,4. Kakos
OyleT K.M.J. 3TOW MallWHBI, €CIM OHa OyIeT COBepIIaTh TOT XE& IMKI B OOpaTHOM
HarpaBjieHUu?

75. XononunbHasg MammHa paboTtaer mo oOparHomy Hukiy KapHo, K.I.a. KOTOporo
40%. KakoB Oyner K.I.J. 9TOW MalIMHBI, €CIM OHA padoTaeTr mo npsmomy nukiy Kapso.

76. Ilpm mpsmom mmkie KapHo TerutoBas mammHa coBepmaer pabory 1000 JIx.
Temneparypa HarpeBatens 500 K, temmneparypa xonomuwnpHuka 300 K. Onpeaenutsb
KOJIMYECTBO TEIJIOTHI, IOJy4aeMOe MAIIMHOM OT Harpesares.

77. HallTu u3MeHeHue SHTponuM Ipu HarpeBaHuu 2 Kr Boxael oT 0 mo 100 °C u
MOCTIEYIOIEM PEBPAICHUHN €€ B Map MPH TOH e TeMIepaType.

78. HaiitTh W3MEHEHHWE OHHTPONMU TPU IUIABJICHWM 2 KI CBUHIA W JaJbHEHIIEM
ero oxnaxaenuu ot 327 no 0 °C.

79. OnpenenuTh U3MEHEHUE SHTPONMHU, MPOMUCXOAIIEe NPU CMEUIMBAHUU 2 KI' BOJBI,
Haxoytmeiics npu temneparype 300 K, u 4 xr Boasl mpu temneparype 370 K.

80. Jlen wmaccoii 1 xr, Haxomsaumwmiica npu Ttemneparype 0 °C, HarpeBaroT 10
temieparypsl 57 °C. Onpenenutb usmeHenue sHtponuu. 201. B BepmmHax kBajgpara co
cropoHor 0,1 ™M pacmonoxeHsl ~ paBHbIE OJHOMMEHHBIC  3apsiabl.  [loreHmman
CO3/1aBaéMOro MMM mois B IeHTpe kBazapara paseH 500 B. Onpenenuts 3aps.

81. B BepmmHax kBagpata co ctopoHod 0,5 M pacrosioxeHbl 3apsjibl OXMHAKOBON
BeIMYMHBI. B ciyuae, korga Ba COCEIHUX 3apsijia IOJIOKUTENbHBbIE, a [JBa JPYTUX —
OTpHILIaTEeNIbHBIC, HANpPSDKEHHOCTh MO B LEHTpe KBagpara paBHa 144 B/m. Ompenenuth
BEJINYHMHY 3aPsIJIOB.

82. B BepmmHax kBaapara co croponoil 0,1 M momemensr 3apsasr mo 0,1 KL
Onpenenuth HANPsSHXKEHHOCTh W IMOTEHUMAJ MO B LEHTpPEe KBaJpara, €ClU OJUH M3
3apsA70B OTIMYAETCS MO 3HAKY OT OCTAJIbHBIX.

83. IIpocTpaHCTBO MEXIy JABYMs NapauIebHBIMM OECKOHEUHBIMHM IUIOCKOCTSIMH C

IIOBEPXHOCTHOU IIJIOTHOCTBIO 3apsiIOB +5:1078 u 9108 Kw/m? samommeno crexmom.
OnpenenuThs HANPSDKEHHOCTh TMOJS: @) MEXAY IUNIOCKOCTSIMH; 0) BHE IUIOCKOCTEH.

84. Ha paccrosinuu 8 cMm Apyr OT Ipyra B BO3AyXe HaxomsaTcs aBa 3apsnga mo 1 uKL
OnpenenuTh  HAaNPSHKEHHOCTh W TOTEHIMaN TMoJis B TOYKe, Haxonsduieiics Ha
PAcCTOSIHUM 5 CM OT 3apsi/iOB.

85. JlBe mapaienbHble  IUIOCKOCTH ~ OJHOMMEHHO  3apsDKeHbl M HMMEIOT

MOBEPXHOCTHYIO TJIOTHOCTH 3apsAnoB 2 u 4 nKn/m2. OmnpenenuTh HANPSKEHHOCTh TOJIS: a)
MEX/1y TUIOCKOCTSIMH; 0) BHE TUIOCKOCTEH.

86. Ecnu B meHTp KBaapaTa, B BEpIIMHAX KOTOPOTO HAXOMATCS 3apsansl mo +2 HK,
MOMECTUTh OTPHUIATENBHBIA 3apsl, TO peE3YIbTHpYIOIIAs cuia, JeHCTByromas Ha
KOKABIA 3apsn, OydeT paBHAa HYMO. BBIYUCINATH YHCIOBOE 3HAYEHUE OTPUIIATEIHLHOTO
3apsiia.

87. 3apsael mo 1 HKin momeniensl B BepUIMHAX PaBHOCTOPOHHETO TPEYroJIbHUKA CO
croponoit 0,2 wm. PaBHomelcTByromas cwi, JCHCTBYIOIIMX HAa  YETBEPTHIA  3apsf,
MOMEIIEHHBI Ha CepeauHe OIHOM W3 CTOpOH TpeyronbHuka, paBHa 0,6 wxH.
Onpenenuth 3TOT 3apsiji, HAMPSDKEHHOCTh M MOTSHITHAI TTOJISE B TOYKE €T0 PACTIONOKCHHSI.

88. JIBa mrapuka maccoi mo 0,2 T mojBenIeHbl B 00IIeld ToYke Ha HUTSX JuHOH 0,5
M. [Mlapukam cooOmwM 3apsg W HATH pasonutuch Ha yroa 90°. Omnpenenutsb
HaANPSHKEHHOCTH U MOTEHIIMAN MOJIs B TOUKE MO/IBEca MIapHKa.

89. JlBa oaMHAKOBBIX 3apsla HaxomsaTcs B Bo3ayxe Ha paccrosHuu 0,1 M apyr ot
npyra. HanpspkeHHOCTh TOJISE B TOUKe, yhajdeHHoi Ha paccrosHuu 0,06 m ot oxHoro u 0,08
M or apyroro 3apsga, paBHa 10 kB/M. OmnpenenuTs MOTEHIHMAT TOJS B JTOW TOYKE H
3HAYEeHHE 3apAJI0B.

90. Mbumaka Maccoil 810719 «kr YACPKUBAETCSI B  PABHOBECUHM  MEXKIY
TOPU30OHTAJILHO  PACIIOJIOKEHHBIMM ~ OOKJIaJKaMM  TUIOCKOTO — KOHJAEHcaropa. Pa3HoCTh
noTeHuuaaoB Mexnay ooOxmankamu 490 B, a 3a3op mexnay Humu 1 cm. Ompenenuth, BO
CKOITBKO Pa3 3aps]l MBUITMHKU OOJIbIIE 3JIEMEHTAapHOIO 3aps/a.



91. B none  OecKOHEYHOH  PpPAaBHOMEPHO  3apsHKEHHOM  IUIOCKOCTH €

MOBEPXHOCTHOM TIIOTHOCTRIO 3apsiga 10 MxK1/m2 NepeMenaeTcss 3apsijg U3 TOYKH,
Haxonsmeiics Ha pacctosHuud 0,1 M OT MIOCKOCTH, B TOUKy Ha pacctosHuu 0,5 M oT
Hee. OnpenenuTs 3apsi, €ClId Ipu 3TOM coBepiuaercs padora 1 mJ[x.

92. Kakyo paboTy HYXKHO COBEpIINTh, uTOOBl 3apsaasl 1 wu 2 uKI,
HaxoauBIuecs Ha paccrosaun 0,5 M, comusumuck 10 0,1 m?

93. TloBepxHOCTHas TIUIOTHOCTh 3apsga OECKOHEUYHON pPaBHOMEPHO 3apsHKEHHOMN

wiockoctd  paBHa 30 HK/m2. Omnpenenuth TOTOK BEKTOpa HANPSHKEHHOCTH dYepes
IIOBEPXHOCTH ceprl nuameTpoM 15 cMm, paccekaeMoil 3TOH MI0CKOCTBIO MOMOJIAM.

94. 3apsang 1 HKn nepeHocutTcss M3 OECKOHEYHOCTH B TOYKY, HAXOMIAIIYIOCS Ha
paccrosnuu 0,1 M OT moBepxHOCTH MeTauueckoil cdepsl panuycom 0,1 M, 3apspKeHHON €

MOBEPXHOCTHOM MmIoTHOCTHIO 10 Kn/m2. Onpenenutb paboTy nepeMeleHus 3apsa.
95. 3apsn 1 HsKn nputsHyncs Kk  OECKOHEYHOH IUIOCKOCTH, PaBHOMEPHO

3apsOKEHHOM C TOBEPXHOCTHOM IioTHOCTHIO 0,2 MxKn/m2. Ha kakom paccTosHUM OT
IUIOCKOCTH HaXOIWJICA 3apsijl, €clid paboTa CHUJI MOJIA IO ero rnepemenieHuto paBHa 1 MxJx?

96. Kakyio paboTy coBepIIaiOT CHJIBI MOJIS, €CIM OAHOMMEHHBIe 3apsiabl 1 u 2 K,
HaxonuBlIMecs Ha pacctosHuu 1 cMm, pasonuiuck a0 paccrosHus 10 cm?

97. Co CcKOpOCTBIO 2:107 /e QJIEKTPOH BIJETA€T B MPOCTPAHCTBO MEXKIY
OoOKJIaJIKaMy IIJIOCKOTO KOHJEHcaTopa B CEPeIMHE 3a30pa B HAMpaBIICHUH MapauieIbHOM
obxmaakam. [Ipu xakoil MUHUMaIbHON Pa3HOCTH MOTCHIIMAIOB Ha OOKJIAJKaxX JJIEKTPOH HE
BBUICTHT W3 KOHJEHCATOpa, €CJIH JUITMHA KOoHaeHcaropa 10 cMm, a paccTosHHE MEXIy ero
oOxiagkamu 1 cm?

98. 3Bapsn -1 uKn mnepemectuncs B mnone 3apspa +1,5 vKn u3 Toukm ¢
norenuaioM 100 B B Touky c morenmmanom 600 B. Omnpemenuth paboTy Cuil mois w
paccTosHUE MEXKAY dTUMHU TOUYKAMHU.

99. 3apsanx 1 vKn nHaxomurest Ha pacctosHuud 0,2 M oT OECKOHEYHO JUTMHHOM
paBHOMEpPHO 3apsokeHHOM HuTh. [lojg jgelcTBHEM TONS HUTH  3apsijl epeMeniaeTcs
Ha 0,1 M. OnpenenuTh JMHEHHYIO IJIOTHOCTH 3apsia HHUTH, €CIIM paboTa CWII MOJsl paBHA
0,1 mx/Ix.

100. Kougencarop ¢ mapadUHOBBIM JUAJIEKTPUKOM 3apsOKeH JI0  Pa3HOCTHU

noreHimaioB 150 B. HampsbkeHHOCTH OIS 6-106 B/M, mnomanpe mnmactuH 6 M.
OnpenenuTh €MKOCTh KOHICHCATOpPAa M TOBEPXHOCTHYIO IUIOTHOCTB 3apsijia Ha OOKIaIKax.

101. BplumcianTh €MKOCTh Oaraped, COCTOSIEH W3 TpeX KOHAEHCATOPOB €MKOCTBHIO
1 Mx® Kax11p1¥, IPU BCEX BO3MOKHBIX CIy4asiX UX COCUHEHUS.

102. 3apsinq Ha KaxIOM M3 JBYX I[OCJIEIOBATEIbHO COEAMHEHHBIX KOHJIEHCATOPOB
emkocteio 18 m 10 nk® pasen 0,09 vKn. Onpepenuts HampsbkeHue: a) Ha Oartapee
KOHJICHCATOPOB; 0) Ha KaXJIOM KOHJIEHCATOPE.

103. Konpencatop eMkoctblo 6 MK®  mOCIENOBaTENbHO  COCIUHEH €
KOHJICHCATOPOM HEW3BECTHOW €MKOCTH, W OHHU IOJAKIIOYEHBl K HMCTOYHHKY ITOCTOSHHOTO
HanpspkeHus 12 B. OnpenenuTs eMKOCTh BTOPOTO KOHAEHCATOpPA U HAMPSHKEHHS HAa KaKIOM
KOHJICHCATOpE, eciu 3aps Oatapen 24 MxKo.

104. Jlga koHAeHcaTopa OAMHAKOBOW emKocTH mo 3 MK®D 3apspkeHbl OOUH 10
Hanpspkenust 100 B, a mpyroii — 200 B. OmpenenuTs HampsiKeHHE MEXTy OOKIaIKaMu
KOHJICHCATOPOB, €CITM WX COCIUHHUTh TapaJjIeNIbHO: a) OAHOMMEHHO 3apsDKEHHBIMHU
oOkmaakaMu; 0) pa3HOMMEHHO 3apsKEHHBIMH OOKJIaJIKaMH.

105. TInockuii BO3MYIIHBIN KOHAEHCATOP 3apsi’KEeH 10 pa3zHocTh moteHnuanoB 300 B.

[Tnomanes mnactua 1 CM2, HaIMpsHKEHHOCTh MMOJsA B 3a3zope Mexay Humu 300 xB/wm.
OmnpenenuTh TMOBEPXHOCTHYIO IUIOTHOCTh 3apsAa Ha IUIACTHHAX, €MKOCTh M JHEPTHIO
KOH/IEHCATOPA.

106.  Haiitu  00BeMHYI0  IUIOTHOCTH  JHEPrUU  OIJIEKTPHUUECKOro  TOJI,
CO3/1aBaeMOT0 3apsHDKEHHOW METAJTMYECKOr cdepoil paamycoM 5 cM Ha pacCTOSIHUHM 5

CM OT €€ TMOBEPXHOCTH, €CIIM NOBEPXHOCTHAs IUIOTHOCTH 3apsaa Ha Heit 2 MxKn/m2.



107. Ilnomanp TUTACTHH TIJIOCKOTO CIIOASHOTO KOHaeHcaTtopa 1,1 CM2, 3a30p MEXIY
Humu 3 MM. Ilpu paspsge konaeHcatopa Beiaenwnack dHeprus 1 mx/x. o kakoit
Pa3HOCTH MOTEHIINAIOB OBLIT 3apsiKEeH KOoHJeHcaTop?

108. DOmuepruss miockoro Bo3aymHoro kouaencatopa 0,4  w/DK, pasHOCTb

MoTeHInanoB Ha oOkiagkax 600 B, mmomaas maactux 1 em2, Onpenenutbs paccTOSHHE
MEXAy OOKJIaJKaMH, HampsDKEHHOCTh W OOBEMHYIO — IJIOTHOCTH OHEPTUU  TOJA
KOHJ/IeHCaTopa.

109. TIlom ngeiictBuem cwiael mpuTsbkeHuss 1 MH  gwomektpuk  mexay
oOKIaaKaMu KoHAeHcaTopa HaxoauTcs non maBinenuemM 1 Ila. OmnpenenuTs SHEpPTHIO |
00BEMHYI0 IUUIOTHOCTh DJHEPrHUM TIOJIA KOHJIGHCATOpa, €CJIM PACCTOSHUE MEXIy ero
oOkimankamu 1 M.

110. [InoTHOCTh TOKa B HUKEIMHOBOM MPOBOJHUKE IIHWHON 25 M paBHa | MA/M2.
OnpenenuTh pa3HOCTh MOTEHIIUATIOB HAa KOHIIAX IPOBOIHHUKA.

111. OmnpenenuTh IJIOTHOCTh TOKA, TEKYLIETO IO NPOBOJHUKY IJIMHOW 5 M, €clid Ha
KOHIIaX €ro TMOAJCPXKHUBACTCA pPAa3HOCTh NOTeHHuanoB 2 B. VYnensHoe comocraBieHue
marepuaia 2 MKOM M.

112. HampsokeHMe Ha KOHIIAX MPOBOJHMKA compotuBieHneM 5 Om 3a 0,5 ¢
paBHomepHo Bo3pactaeT or 0 mo 20 B. Kakoil 3apsiig mpoxoauT uepe3 MPOBOJHHUK 3a
3TO BpeMs?

113. Temmneparypa BombdpamoBoit HuTH 3mekTpoiammbl 2000 °C, muamerp 0,02 MM,
cuita Toka B Hed 4 A. OnpenenuTs HANPSHKSHHOCTh T0JIS HUTH Ha €€ IIOBEPXHOCTH.

114. Ha koHIIaX HUKEITWHOBOTO MPOBOJHHUKA JJIMHOW S M IMOJIEP)KUBACTCS PA3HOCTh
noteHiuanoB 12 B. OmpenenuTh IUIOTHOCTh TOKa B NMPOBOJHHUKE, €CIM €ro TeMIeparypa
540 °C.

115. Buyrpennee conpotusieHune akkymymaropa 1 Om. Ilpu cue Toka 2 A ero K.I.n.
paBern 0,8. OmnpenenuTs 3JEKTPOABIDKYIIYIO CHIY akkymyisropa. 237. Omnpenenutsb
AIIEKTPOABMKYIIYIO CHIY aKKyMYJSTOPHOH Oaraped, TOK KOPOTKOTO 3aMBIKaHHS KOTOPOH
10 A, eciu mpu MOIKIIOYEHMM K HEH pesucropa compotuBieHHeM 2 OM cuiia TOKa B
nenu paBHa 1 A.

116. DnexTponBuXKyIIas cuiia akkymyisitopa aBromoouns 12 B. Ilpu cune Toka 3 A
ero k.a.1. paBed 0,8. Ompenenuts BHyTpEHHEE CONPOTUBICHUE aKKyMYJSTOPA.

117. K WCTOYHMKY TOKa TMOAKIIOYAIOT OJUH pa3 pe3uctop compoTuBieHneM 1 Ow,
npyroit paz — 4 Om. B o0oux ciydasix Ha pe3ucTopax 3a OJHO M TO JK€ BPEMs BBIICIACTCS
OJIMHAKOBOE KOJMMYECTBO TEMIOTHl. Ompenenuts BHYTPEHHEE COMPOTHBIIEHHWE HCTOYHHMKA
TOKA.

118. JIBa OAMHAKOBBIX WCTOYHHKA TOKA COCJUHEHBI B  OJHOM  CIIy4ae
MIOCJIEJIOBATENIBHO, B JPYroM — MapajljIeIbHO U 3aMKHYThl Ha BHEIIHEE COIPOTUBIICHHE
1 Owm. Ilpu KakoM BHYTPEHHEM COMPOTHUBICHUM WCTOYHHMKA CHJIA TOKA BO BHEIIHEW IENH
OyzneT B 000X CITydasiX OAMHAKOBOW?

Tunoewvie 3a0anun 011 KOHMPOALHOU PAOOMbL:

PA3JIEJIbI «<MATHETHU3M, OIITUKA U KBAHTOBAS ®PU3UKA»

1. JIBa OeCKOHEYHO JUIMHHBIX NPSIMOJIMHEHHBIX MPOBOJHHKA C TOKamMH 6 um 8§ A
PacmoJIOXKeHbl MEePIEeHIUKYIIPHO ApYyr Apyry. OnpeaenuTh HUHAYKLUUIO W HANPSKEHHOCTh
MarHUTHOTO TOJsI B CEpeJUHE KpaTyaMlIlero pacCTOSHUS MEXAY NMPOBOJHUKAMH, PABHOTO
20 cm.

2. Ilo naByM  OECKOHEYHO  JUIMHHBIM  TNPSMOJMHEWHBIM  IMapajliebHBIM
IIPOBO/IHMKAM, PAcCTOSIHHME MEXAY KOTOphIMH 15 cM, B OIHOM HampaBli€eHUU TEKYT TOKU 4
u 6 A. OnpenenuTh pacCTOSIHAE OT MPOBOJHHMKA C MEHBUIMM TOKOM [JO TI'€OMETPUUYECKOro
MeCTa TOYeK, B KOTOPOM HaIPSKEHHOCTb MArHUTHOTO IOJISl paBHA HYJIIO.



3. Pemmth 3amauy 2 ana caydas, Korma TOKM TEKYT B MPOTUBOMOJIOKHBIX
HaIpaBICHUSX.

4, Tlo ngByM  OECKOHEYHO  JJIMHHBIM  NPSIMOJUHEHHBIM  TapajlieIbHBIM
NPOBOJHHUKAM TeKyT TOKH 5 n 10 A B oqHOM HampapieHHH. | eoMeTpHIEcKOe MECTO TOYEK,
B KOTOPOM WHAYKLHS MarHUTHOTO TOJIi paBHAa HYMIO, HAXOAUTCA Ha paccrosHuu 10
CM OT MPOBOJHHKA C MEHBIIUM TOKOM. ONpenenuTh pacCTOSHIE MEXTY MPOBOJHIUKAMHU.

5. Ilo xombueBoMy mnpoBoaHuKy paguycoM 10 cm Teuer Tok 4 A. [lapamienbHo
IUIOCKOCTH KOJIBIIEBOTO TIPOBOAHMKA HAa PACCTOSHUU 2 CM HAJ €ro LEHTPOM MPOXOAUT
OECKOHEYHO JUTMHHBIH TPSIMOJIMHEHHBI TNPOBOJHUK, MO KOTOPOMY Te€Y4eT TOK 2 A.
Onpenenutb UHAYKIUIO W HANPSHKEHHOCTh MArHUTHOTO TIOJIE B ILIEHTPE KOJBIIA.
PaccMoTpeTs Bce BO3MOKHBIE CTy4au.

6. /IBa KpyroBbIX BHUTKa C TOKOM JIeXaT B OJHOH IUIOCKOCTH U HUMEIOT OOIIMH
neHtp. Pagmyc Oompmoro Butka 12 cm, Menbmero — 8 cm. HampspkeHHOCTH monst B
HeHTpe BUTKOB paBHa 50 A/M, ecnu TOKH TEKyT B OJIHOM HAIIPaBICHHWH, W HYIIO, €CIHA B
IPOTUBOMNOIOKHOM. ONpeNenuTh CHUITy TOKOB, TEKYIIMX IO KPYTOBBIM BUTKaM.

7. beckoHeUHO IJMHHBIN NPSIMOJUHEHWHBIH NPOBOJAHMK C TOKOM 3 A pacrojoxeH
Ha pacctosHuu 20 cMm oT neHrpa BUTKa paauycoMm 10 cm c Tokom 1 A. Omnpenenutsb
HaIpsUKEHHOCTh M MHAYKIMIO MarHUTHOIO IOJII B LEHTPE BHUTKA Ul CIIy4daeB, Koria
IPOBOJHUK: @) PACIIOJIOKEH IMEPIEeHIUKYISIPHO IUIOCKOCTH BUTKA; 0) B MJIOCKOCTH BUTKA.

8. Ilo kBampatHoii pamke co crtopoHod 0,2 M Ttewer Tok 4 A. Onpenenurthb
HANPSDKEHHOCTh M MHIYKIIMIO MAarHUTHOTO TOJISI B LIGHTPE PAMKH.

9. Ilo kBagpatHOW pamke TedeT Tok 4 A. HampsokeHHOCTh MarHMTHOTO TIOJS B
neHTpe pamku 4,5 A/M. OnpeaenuTb NepUMeTp paMKH.

10. Ilo kBanpaTtHON pamke co CTOpoHOH 0,2 M TE€YeT TOK, KOTOPBIA CO3JaE€T B LIEHTPE
paMK{ MarHMTHOE ToJie HampsikeHHOCThI0 4,5 A/M. OmnpenenuTs CUITy TOKAa B paMKe.

11. HesakpereHasld mpoBogHuk Maccod 0,1 T w jmuHOW 7,6 CM HaxomuTcs B
paBHOBECMM B  TOPU3OHTAJIBLHOM  MAarHUTHOM T[OJ€  HampsbkeHHocThio 10 A/m.
Onpenenuth cuily TOKa B IIPOBOJHUKE, €CIM OH MEPHEHAUKYISAPEH JUHUSAM HHAYKIHUU
OIS

12. Jla mapamnenbHBIX OECKOHEYHO IWHHBIX NpPOBOAHMKA C Tokamu 10 A
B3auMoAeUcTBYIOT ¢ cmwiod 1 MH nHa 1 M ux mmmepl. Ha kakoM pacCTOSHUM HaXOIATCS
MIPOBOAHUKU?

13. Haiitm pamuyc TpaeKTOpWHM TPOTOHA B MarHUTHOM Tone ¢ mHaykmumei 0,5 T,
€CJIM OH JIBUXKETCS MEPIEeHANKYISIPHO eMy U 00J1aJaeT KUHETH4YeCKoi sneprueit 3 MaB.

14. Kakoe yckopenme mpuoOperaer mpoBogHuk maccodt 0,1 r m mmHON 8§ cM B
OJTHOPOJTHOM MAarHUTHOM Tiojie HampspkeHHocThio 10 kA/M, ecnu cwia Toka B HeM 1 A, a
HaIpaBJIeHUS TOKA U UHAYKIIMHA B3aUMHO MEePHEHANKYIISPHbI?

15. Dnexrpon ¢ snepruerd 300 3B nBHKETCS MEPNEHAMKYISIPHO JHUHUSIM HHIYKITHH
OJTHOPOJHOTO MAarHMUTHOTO TMOJIs HampspkeHHocThio 465 A/Mm. Onpenenuts cuity JlopeHua,
CKOpPOCTb U PaJANYC TPAEKTOPUHU IJIEKTPOHA.

16. MomeHT wuMIyabca  TPOTOHA B OJAHOPOJHOM  MarHMUTHOM  TIOJE

HanpsbkeHHocThio 20 KA/M paBeH 6,610 -23  kr-m2/c. Haittu KHUHETUYECKYIO0 HEPIHI0
IPOTOHA, €CJIA OH JABMXKETCS MEPICHIUKYIIPHO JIMHUASIM MarHUTHON MH]TYKIHH TTOJIS.

17. Ha paccrosHmM 5 MM  mapaieNbHO  MPAMOJIMHEHHOMY  JUIMHHOMY
IPOBOJHMKY JIBUXKETCS HJIEKTPOH ¢ KuHeTndeckodl sHeprueil 1 k3B. Kakas cuna Oyner
JIeiCTBOBaTh Ha 3JIEKTPOH, €CIIU IO MPOBOLY MYCTUTh TOK 1 A?

18. IlporoH nBWXeTCss B MarHUTHOM Toje HampsbkeHHocThio 10 A/M mo
OKpPY>KHOCTH pajinycoM 2 cM. HaliTu KHHETHYECKYIO0 3HEPTHIO POTOHA.

19.Tlo TpSAMONMHEHHBIM JUIMHHBIM TapaJIebHBIM MPOBOAHUKAM, HAXOASAIIMMCS Ha
PacCTOSTHUU 2 CM, B OJIHOM HampamiIeHHH TeKyT Toku 1o 1 A. Kakyrwo paGoTy Ha emuHUIlYy
JUIMHBI TIPOBOJHUKOB HYKHO COBEPIIUTH, YTOOBI PAa3ABUHYTh UX JI0 PACCTOSHUS 4 cM?

20. OpnopomHoe MarHuTHOoe mone HampspkeHHocThio 900 A/Mm  geiictByer Ha
MIOMEIIEHHBIA B HEro MPOBOAHUK UIMHOW 25 cMm ¢ cuioir 1 MH. Onpenenuts cuity Toka B
NPOBOJHHUKE, €CITM YToJl MEXIy HaNpaBICHUSMH TOKAa W MHIYKIWA MAarHUTHOTO TOJIS
paBeH 45°.



21. [TleprneHAMKYJISAPHO JIMHUSM HWHAYKIUUA  OJHOPOJHOTO MArHUTHOTO  IOJIS
uaayknueir 0,3 Tn gBwkercs mnpoBogHWK anuHOM 15 cM co ckopocteio 10 wm/c.
Onpenenuts 3/1C, BO3HUKAIOUIYIO B IPOBOJHUKE.

22. TleprnieHOUKYJISPHO JIMHUSM HMHIYKIIUUA  OJHOPOJHOTO MAarHUTHOTO  ITOJIS
uaayknue 0,1 mMTn mo AByM mMapajuleibHBIM TMPOBOJAHHMKAM JBIDKETCS 0€3 TpeHus
nepembruka jauuHoM 20 cm. [Ipu 3amMbIKaHUM II€TIH, COACPIKAIICH 3Ty MEPEMBbIYKY, B HEH
uaer Tok 0,01 A. OmnpenenuTs CKOPOCTh IBMXKEHHS NepeMbluykd. COMPOTUBICHHE IETH
0,1 Om.

23. Ha xoHIIax KppUIbeB camosera pazMaxoMm 20 M, JIETAIIero co ckopocThio 900  km/4,
BO3HUKAET JJICKTPOJBHXKYIIAs criia UHIYKIAH 0,06 B. OnpenenuTthb
BEPTUKAJIBHYIO COCTAaBJISIONIYIO HAIPSHKEHHOCTH MArHHTHOTO TOJIS 3€MJIH.

24. B miuockocTd, TEPHIEeHIUKYISIPHOH  OJHOPOJHOMY  MAarHUTHOMY  IIOJIIO

HaIPSKEHHOCTBIO 2:10° A/m Bpalaerca crepkeHb AIMHOM 0,4 M OTHOCHUTENBHO  OCH,
IPOXOMALIEH 4Yepe3 €ro cepeauHy. B cTepxkHE HMHIyLIMpyeTcs >SJIEKTPOABHKYIIAS
cuna, pasHas 0,2 B. Onpeaenuts yriioByI0 CKOPOCTh CTEPKHS.

25. Karymka u3 100 ButkoB momaznsio 15 cm2 BpamaeTcss ¢ yactorod 5 I'm B
OJHOPOAHOM MarHuTHOM nosie uHAykuueil 0,2 Tn. Ocpk BpalueHus NeprneHauKyJspHa
OCHM  KaTylIKM W  JIMHUSAM  MHAYKOMW — noma.  Ompenenuts  MakCHMAJIbHYIO
AIIEKTPOIBMKYIIYIO CHITY HHIYKIIUU B KaTyIIKeE.

26. llenb cocToMT M3 cojeHoMza W ucTouHuKa Toka. ConeHoup Oe3 cepiedyHUKa
JuinHOW 15 cM u numameTpoM 4 cM KMMeeT IUIOTHYI0 HaMOTKY M3 JIByX CIIOEB MEIHOTO
npoBoga gauamerpoM 0,2 mm. Ilo comenouny Tteder Tok 1 A. Ompenenuts 3C
CaMOMHAYKLUHU B COJICHOUJIE B TOT MOMEHT BPEMEHHM IOCJE OTKJIIOYEHHUS €r0 OT MCTOYHUKA
TOKa, KOTJa CHJla TOKa YMEHBIIWIACh B ABa pa3a. CONpOTHUBIEHHWEM HCTOYHHKA TOKAa W
MOJIBOAAIINX TTPOBOIOB MPEHEOPEUb.

27. Pemutp 3amaduy 26 s ciydas COJIGHOMJA C CEpJACYHUKOM, MAarHUTHAs
IIPOHULIAEMOCTh KoToporo pasHa 1000.

28. Cuna Toka B coneHouzie paBHOMEpHO Bo3pactaeT oT 0 1o 10 A 3a 1 mMuH, npu  3TOM
conenonn HakammBaeT osHepruro 20 Jhx. Kakas 3JIC unaynmpyercs B coneHonse?

29. OmHocnoiHBIA coneHoua Oe3 cepaeunuka jmuHOW 20 cM m amameTpoMm 4 cMm
UMeeT IUIOTHYI0 HaMOTKy M3 MeaHoro npooga auamerpoM 0,1 mm. 3a 0,1c¢ cuma Toka B
HeM paBHOMepHO yObiBaeT ¢ 5 A 1o 0. OnpeaenuTs 3JMEKTPOABIKYILYIO CHITY HHAYKLIUU
B COJICHOM/IE.

30. Tlo ycmoButo 3amaum 29 oOmpenenuTh 3apsjl, TPOMISAIINN Yepe3 COICHOU]
MIOCTIE €TO OTKITIOYEHUS.

31. Yemy paBHa oOOBEMHasi TUIOTHOCTb HSHEPIHMM MAarHUTHOTO TIOJNS B COJICHOHWJIE
0e3 cepAeYHMKA, MMEIOIIEro IUIOTHYIO OJHOCIIONHYI0 HaMOTKY MpoBoAoM auamerpom 0,2
MM, €CJIA 10 HEMY TedeT TOK BennyuHsl 0,1 A?

32. o ycnoBuio 3amaun 31 HaAllTH >HEPIUI0 MarHUTHOIO IOJII COJIEHOMJA, €CIH €ro
nnuHa 20 oM, a quametp 4 cMm.

33. KBagpartHas pamka co crtopoHoit 1 cm comepxut 100 BHTKOB U momemnieHa B
OJHOPOZHOE MAarHuTHoe mojie HanpsbkeHHocThto 100  A/M. HanpaBnenue mons
cocraBisier yron 30° ¢ HopManblo K paMmke. Kakas paGora coBepiuaeTcss mpHU IOBOPOTE
pamku Ha 30° B OIHY U APYTyH0 CTOPOHY, €CJIM 110 Hell TeueT Tok 1 A?

34. Tlo ycnoButo 3afaun 33 OIpenenTh paboOTy MpU TMOBOPOTE PaMKU B MOJOXKEHUE,
IPHU KOTOPOM €€ TUIOCKOCTh COBMAIAeT C HAPABICHUEM JTMHHA WHAYKIIUH TTOJIS.

35. Tlox peiicTBHEM OTHOPOAHOTO MAarHUTHOTO TOJS TEPHEHAUKYISPHO JHHUSM
UHAYKIUM HAauMHAeT [epeMelaTbcsi NpPSIMOJIMHEHHBII NpPOBOAHMK Maccoil 2 I, Mo
kotopomy Teuer Tok 10 A. Kakoifi MarHUTHBI MOTOK mepecedyeT 3TOT NMPOBOJHUK K
MOMEHTY BPEMEHH, KOrzia CKOPOCTh €ro CTaHeT paBHa 31,6 m/c?

36. IIpoBomnuk ¢ TokoM 1 A mmuO# 0,3 M paBHOMEpHO BpamiaeTcs BOKPYT OCH,
OPOXOAAIIEH uepe3 ero KOHell, B IJIOCKOCTH MNEepHEeHAUKYISIPHON JIMHUSAM HHIYKLIHN
MarHuTHOTO MOJsI HamnpsDKEHHOCThI0 1 KA/M. 3a OfHYy MHMHYTY BpAalllEHUS COBEpIIAETCs
padora 0,1 J[x. Onpenenuts yIriOBYK CKOPOCTb BpAIllEHUs IPOBOAHUKA.



37. OnmHOpOAHOE MAarHUTHOE TMoJe, OOBbEeMHasl IUIOTHOCTh HSHepruu koroporo 0,4

Tok/MS, JACHCTBYeT HA TPOBOAHHMK, PACIOJIOKEHHBIH MNEPICHAUKYISIPHO JIMHHUSAM
uanyknuu, cuiaoi 0,1 MH nHa 1 cMm ero mmmubl. OnpenenuTs CHITy TOKa B TPOBOJHUKE.

38. OOmotka conmenouna wumeer comporusinenne 10 Owm. KakoBa ero
UHJIyKTUBHOCTb, €CIHM TpH mpoxoxaeHnu Toka 3a 0,05 ¢ B HeM BBILAEISACTCS KOIHMYECTBO
TETUIOTHI, SKBUBAJICHTHOE YHEPTUU MAarHUTHOTO MMOJIsI CoJieHouaa?

39. B Bakyyme pacnpocTpaHseTcs IUIOCKas SJICKTPOMarHuTHas BOJHA. AMILIMTY/A
HANpPSHKEHHOCTH  MarHuTHOro mojis BomHel 0,1  A/mM.  OmnpepenuTs — aMIUTUTYIy
HAINpsDKEHHOCTH  AJICSKTPUYECKOrO TIOJS BOJNHBI W CPEIHIOK TI0 BPEMEHH IUIOTHOCTD
SHEPTUH BOJIHBI.

40. B onnopomHOW u wm3otpomHOil cpene ( & =2, =1) pacnpocTpaHsercs IIOCKas

SJICKTPOMAarHuTHasd BOJIHA. AMHJ’II/ITYZ[a HAIPSXKCHHOCTU  JJICKTPUYCCKOr0 II0J BOJIHBI
50 B/m. Haiitn amMmiuTyny Hamps>KeHHOCTH MAarHUTHOTO HOJIS U (Da30BYIO CKOPOCTh BOJIHBI.
41. YpaBHEHUE IJIOCKOW 3JIEKTPOMAarHUTHOM BOJIHBI, PaCIPOCTPAHSIIOIIEHCS B CPENE, C

w=1, umeer Buu: E=10$in(6,28-108t- 419X). OnpeenuTh AUINEKTPUYECKYIO TPOHUIIAEMOCTh
cpelibl ¥ JJIMHY BOJIHBI.
42. B BakyyMe pacHpOCTpaHSieTCs ILIOCKas 3JIEKTPOMATHUTHAs BOIHA. AMILIUTY/A

HanpsokeHHocTH anekrpudeckoro moist BoiHbl 100 B/m. Kakyio sHepruto mepeHocut 3Ta

BOJIHA uepe3 Momanky S0 M2, PACIIOJIOKEHHYIO TEPHEeHAUKYIAPHO  HAaIPaBIICHUIO

pacrpoctpaneHusi BoOiHbI, 3a Bpems t= 1 mun. [lepuoxa Bomubr T <<t.
43. B cpene ( &=2,u=1) pacupocTpaHsercss IUIOCKas >JICKTPOMArHUTHAsl BOJHA.

AMITTUTYIa HampsDKEHHOCTH MarHuTHoro mons Bomeel 0,5 A/M. Ha ee mnyrtm
NEPIEHIUKYJIIPHO  HANpaBICHMIO  PACHpPOCTPAHEHMsI  PACIOJIOKEHA  IOIVIOIIAIOIIAs
MOBEPXHOCTh, Meromas ¢opmy kpyra paaumycom 0,1 m. UeMy paBHa 3HEpTUsi MOTIIOMICHUS
3T0i moBepXxHOCTHIO 3a Bpems t = 30 c¢? [lepuox BomHbl T << .

44, YpaBHeHHE IUIOCKOW BOJIHBI, PACIPOCTPAHSIONMICHCS B YNPYyrod cpene, uMeeT

Bug  s=107° sin(6280t —1,256x) .  OmpenenuTh JUTHHY BOJHBI, CKOPOCTh €€

pacIpoCTpaHEeHUs M YaCTOTY KoJeOaHH.
45. KoneOmromuecss TOYKM yJaJeHbl OT HWCTOYHHMKA KoleOaHMH Ha pacCTOsSHHE
0,5u 1,77 M B HampaBJIEHUHU PACIIPOCTPAHEHUS BOMHBL. Pa3HOCTh a3 ux konmeOaHuil paBHa

3n/4. Yacrora xomeGanmii ncrounmka 100 c™l. Onpenenuts IJIUHY BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusI.

46. Yemy paBHa pa3HOCTHh (pa3 KoneOaHWH ABYX TOUEK, €CIIM OHHM YHIAJIEHBI IPYT OT
JIpyra Ha paccTOsHMEe 3 M H JIeKaT Ha NPSAMOH, MEPIeHIUKYIIPHOW (DPOHTY BOJHEL.
Ckopoctb pacnpoctpanenuss BomHbl 600 M/c, a mepuox konebanwuii 0,02 c.

47. OmnpenenuTh JUIMHY 3BYKOBOM BOJHBI B BO3ayxe mpu Temmeparype 20°C, ecnu
yactoTa konebanuit 700 I'm.

48. HaiiT CKOpPOCTh paclpOCTpaHEHHs 3ByKa B JIByXaTOMHOM Tase, €CIIH M3BECTHO,

YTO IJIOTHOCTH DTOT'0 I'a3a IIPHU AABICHUU 10° Ma paBHa 1,29 kr/mS.

49. PaccrosiHMe MEXIy NByMs KOrepeHTHbIMH ucTouHukamu 0,9 MM, a paccTosHuE
OT HMCTOYHHUKOB 10 3KpaHa 1,5 M. VCTOUHHMKM HCIYCKalOT MOHOXPOMATUYECKUI CBET C
mumHOoW BoiHBI 0,6 MkM. Omnpenenuts 4YuCIIO WHTEP(HEPEHIIMOHHBIX MTOJIOC, TIPUXOISAIIAXCS
Ha 1 cM 3KpaHa.

50. B ombire FOHra omna wu3 meneld mepeKpbIBajiach TMPO3PAYHON TMIIACTUHKON
tommuHONM 11 MKM, BCIEACTBHE 4Yero IIEHTpalbHas CBeTJas I0JIoca CMelajach B
MOJIOKEHHUE, TNEPBOHAYAIBHO 3aHATOE JECATOM CBETJIOM mojiocor. Halth mnoka3zarens
MpEeJIOMJIEHUS] TUIACTUHBI, €CIU JJIMHA BOJHBI cBeTa paBHa 0,55 MKM.

51. Ha wMbulbHYI0O TUIEHKY TMajmaer Oenblii cBeT mon yriaom 45°. Ilpu  kakoit
HAUMEHBIIEH TONIIMHE IJIEHKA OTPAKEHHBIE JIydd OyAyT OKpAalleHbl B 3€JCHBIA I[BET
(4=0,54 mxm)? Iloka3zarenb MpesOMIICHUS MbUIBHON BojbI 1,33.

52. Ha mnenky u3 mmnepuHa tommmuHoi 0,25 MM mamaer OGenblii cBeT. Kakum
OyleT Ka3aTbCsl LIBET IJICHKM B OTPaXEHHOM CBETE, €CJIM YTroJl MaJeHus Jy4yeil paBeH
60°?
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53. [Ins ycTpaHeHUsl OTPaKEHUSI CBETAa HA MOBEPXHOCTh CTEKIIIHHON JTMH3bI HAHOCHUTCS
IUICHKA BEIIECTBA C IMOKaszareneMm mpenomieHus 1,3 MeHbImMM, 4eM y crekia. [Ipu kakoid
HAUMEHBIIICH TOJNIIMHE 3TOH TUICHKU OTpaykeHue cBeTa ¢ anuHoi BomHbI 0,48 MKkM He OyneT
HaOJIONaThCsl, €CIM yroi maaeHus aydeir 30°7?

54. Ha TOHKHI CTEKJISTHHBIN KJIMH IMaJlaeT HOPMaJbHO CBET C JUTMHOU BOJHBI 0,72 MKM.
PaccrossHue Mexay COCeTHUMH HUHTEPPEPEHIMOHHBIMHU TOJIOCAMU B OTPAKEHHOM CBETE
paBuo 0,8 wmwm. Ilokaszarenr mpemomnenus crekna 1,5. Onpenenutb yYroia Mexay
MOBEPXHOCTAMHM KJIMHA.

55. Ha TOHKMH CTEKJISHHBIM KJIMH MaJaeT HOPMaJbHO MOHOXPOMAaTHYECKHUIl CBET.
Haumenblas ToJdIIMHA KIWHA, C KOTOPOM BHJAHBI HUHTEP(PEpPEHIMOHHBIE TOJOCHl B
oTpaxkeHHOM cBere, paBHa 0,12 mxm. Paccrosame wmexny nmonocamu 0,6 mMm. Haiitm
yroil MeXAy [OBEPXHOCTSMH KIMHA W JUIMHY BOJHBI CBETa, €CIH II0Ka3areib
npesiomiieHus crekia 1,5.

56. Kombita HproToHa 00pa3yroTcss MEXAy IUIOCKAM CTEKJIOM W JIMH30M C paglyCcoM
kpuBM3HBl 10 M. MOHOXpOMAaTHYECKUH CBET TaJaeT HOpPMaJbHO. J[Mamerp TpeThero
CBETJIOTO KOJIbI]a B OTpPaXeHHOM cBeTe paBeH 8 MM. Haiitu anmuHy BOJHBI NMaJarolIero
CBETa.

57. YcranoBka nnst HaOmoAeHus konel, HpioTOHa ocBeraeTcss MOHOXPOMAaTHYECKUM
CBETOM, NajarouuM HopMasibHO. JlimHa BosiHbl cBeTa 0,5 MxMm. Haiitu panumyc KpuUBHU3HBI
JUH3BI, €CJIM JIUaMETpP YETBEPTOrOo TEMHOTO KOJbIAa B OTPAXKEHHOM CBETE PABEH 8 MM.

58. B ycranoBke s HaOmoneHUs Kojen HboTOHa MpOCTPaHCTBO MEXAY JIMH30H H
CTEKJISTHHOM IUTACTUHKOM 3allOIHEHO >KUJKOCTBIO. OIpeaenuTh MoKa3areib MPETOMICHHUS
KUJKOCTH, €CIM JUaMeTp BTOPOrO CBETJIOrO KOJblla B OTPAKEHHOM CBETE PaBEeH S5 MM.
Cger ¢ muHoi BonHbl 0,615 MM magaet HopmanibHO. Paanyc KpUBHU3HBI IMH3EL 9 M.

59. Tlog kakuM yIJIOM K TOPH30HTY JODKHO HaxomuThes CoiHIE, YTOOBI €ro Jydu,
OTPa)KEHHBIE OT MOBEPXHOCTH BOJIbI, OBUTH MaKCUMaJIbHO TOJIIPHU30BAHbI?

60. EcrecTBeHHBIII CBeT MajaeT Ha KpPUCTALI anMasa IOJ YIJIOM IMOJIHOM
nosisipuzanuu. HaliTu yron npenomiieHus CBeTa.

61. EcTecTBeHHBIH CBET MajaeT HA TMOBEPXHOCTh JUAJIEKTPUKA IO YTJIOM MOJHOM
nonsipu3anuu. Koadoumument orpaxenus ceera paBeH 0,085. Haiitu crenens monspusanuu
MPETIOMIIEHHOTO JTyyYa.

62. EcTecTBeHHBI CBET MajaeT HAa MOBEPXHOCTh JUAJIEKTPUKA IO YIJIOM MOJIHOM
nomsgpuszaruu.  Koaddumument mnpomyckanuss cBeta pasen 0,92, Halitu cremneHb
MOJIIpU3AIUMHU TTPETIOMIIEHHOTO JIyya.

63. EcTecTBeHHBI CBET MagaeT HAa TMOBEPXHOCTh AMAIEKTPHKA IO YIJTIOM ITOJHOU
nonspuzanuu. CTeneHb NONSpU3AUU  NpesoMieHHoro Jydya cocrasiser 0,09. Haitu
KO3(PHUIIMEHT OTpaXKEHUs CBETA.

64. EcTecTBeHHBIN CBET MPOXOAMUT Yepe3 JBa MOJSPHU3ATOPa, YroJl MEXKIYy INIaBHBIMU
IJIOCKOCTSIMU KOTOpbIX paBeH 30°. Bo CKOIbKO pa3 yMEHBIIMTCS MHTEHCUBHOCTH CBETa
Mocjae MTPOXOKJIEeHUsT 3TOM cuctembl? CUHTaTh, YTO KaXABIA TMOJSPU3ATOP OTpakaeT H
nornonfaer 10% manarormero Ha HUX CBeTA.

65. YeMmy paBeH yroja Mexay TJIaBHBIMH TUIOCKOCTSMH JIBYX TOJISIPH3aTOPOB, €CIIH
WHTEHCUBHOCTh CBETa, MPOIIEIIEr0 Yyepe3 HUX, yMeHbIIuaack B 5,3 paza? Cuutarh, 4TO
KOKABIA TONspU3aTop oTpaxaeT U mornomaer 13% magaroriero Ha HUX CBETA.

66. EcTecTBeHHBIN CBET MPOXOAMUT Yepe3 JBa MOJSPHU3ATOPA, YroJ MEXKIY TNIaBHBIMH
miockocTsiMu  kotopeix  30°. Bo ckombkOo pa3  HM3MEHUTCS MHTEHCHUBHOCTh CBETA,
MOPOLIEAIET0 3Ty CHCTEMY, €CIH Yol MEXIYy IIOCKOCTAMHU MOJSPU3aTOPOB YBEITUUYHTD
B J[Ba paza?

67. KpsapueByro IUIaCTUHKY TOJIIMHONW 3MM, BBIPE3aHHYIO MEPIEHIUKYISIPHO
ONTHUYECKOM OCH, MOMECTHJIM MEXIy ABYMs HoJisspuzaropamu. ONpenenuTb MOCTOSHHYIO
BpalleHus KBapiia JIJisi KPaCHOTO CBETa, €CIIM €ro HMHTCHCHUBHOCTH IIOCJIE TMPOXOKICHUS
ATOM CHUCTEMBI MaKCHUMaJIbHa, KOTAa Yroj MEXAY TJIaBHBIMH IUIOCKOCTSIMH TOJIIPU3aTOPOB
45°.

68. PactBop caxapa ¢ konmentpamuedr 0,25 r/em3 Tonmmuoil 18 oM
MOBOPAYMBAET TUIOCKOCTh MOJIIPU3ALUM MOHOXpOMaTtuyeckoro ceera Ha yroa 30°. Ipyroit
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pacTBOp TONIMHOW 16 CcM TOBOpayMBaeT IIOCKOCTh MOJISPU3ALMUA ITOTO K€ CBETa
Ha yron 24°. Omnpenenutbh KOHIEHTPAIMIO caxapa BO BTOPOM PacTBOPE.

69. OmpenenuTh JUIMHY BOJHBI, OTBEYAIONIYID MAaKCUMYMYy HCITyCKaTeIbHOM
CrocoOHOCTH 4YepHOoro Ttena mpu Temneparype 37 °C W 3HEPreTHYCCKYH0 CBETHMOCTH
Tena.

70. MaxkcumyM wucmyckareiabHoO crnocoOHocTH ConHIAa NPUXOAUTCS HaA AIUHY
BomHbl 0,5 MkMm. Cuwmras, urto ConHIle H3Iy4aeT Kak uYepHOe TeJo, ONpPEICIHUThH
TEMIIEpaTypy €ro MOBEPXHOCTH U MOIIHOCTb U3JTyYEHUSI.

71. Cuaurass, uro ConHime wu3TydyaeT KaKk dYEpHOE  TEJIO,  OIMPEICIHUTh
WHTECHCUBHOCTh COJIHEYHOTO U3Iy4deHHs BOnm3u 3emiu. Temmeparypy MOBEPXHOCTH
CouHiia npuHATh paBHou 5780 K.

72. Cuwmrtast, uro ConmHIE H3Ty4aeT Kak 4YEpPHOE TeNO, BBIYUCIUTH HACKOJIBKO
yMmeHblaercss macca CoslHL@ 3a TOJA BCIEACTBUE H3JIyUYEHUS M CKOJIBKO 3TO COCTaBIISAET
npoueHToB. Temmneparypy mnoBepxHoctu ConHua npuHATh paBHoU 5780 K.

73. BpumcnuTh TeMIepaTypy IOBEPXHOCTH 3€MJIM, CYHTas €€ TIIOCTOSHHOW, B
MPENONOKEHUH, 4YTO 3eMJisi Kak YepHOe TeNo H3Iy4aeT CTOJIbKO SHEPIHH, CKOJIBKO
nonyyaeT oT ConHia. VHTEHCHBHOCTH COJHEYHOTO W3JIyYEHHUs BOIU3U 3eMIM NMPUHSATH

pasHoii 1,37 KB1/M2.
74. Ompenenuts JaBACHHE COJNHEYHBIX JIyded, HOPMaJbHO MAJalONMX Ha
3epPKabHYI0 MOBEPXHOCTh. MHTEHCHBHOCTH COJIHEYHOIO HM3JIyYCHHs NPUHATH paBHOM 1,37

KBT/MZ.
75. TInOTHOCTH MOTOKAa DHEPIHH B HMIIYJIbCE H3IyUEHHUs Jiazepa MOXKET JOCTHUTaTh

snavennst 10 Br/m2. Onpenenuth aBJICHHE TAKOTO W3IIyYEHHUs, HOPMAIbHO MaJaroIIero
HA YEPHYIO MOBEPXHOCTb.

76. Ceer c¢ pnmuHoWM BomHel 0,5 MKM HOpMaabHO TAJaeT Ha 3€pPKATbHYIO
MOBEPXHOCTh M TPOW3BoAUT Ha Hee naBieHue 4 wklla. Onpenenuth uynciao (HOTOHOB,

€XKECeKyH/THO MajJaromux Ha | eM? oToi MTOBEPXHOCTH.
77. JlaBnenue cBeta ¢ JUIMHON BoiHBI 0,6 MKM, TaJaroIIero HOpMaabHO HA YEPHYIO
noBepxHocTh, paBHO 1 wmklla. Onpenmenuth umcio (OTOHOB, MAJAIONIUX 33 CEKYHIY Ha

1 em2 oroit TIOBEPXHOCTH.

78. JlaBmeHue cBeTa, HOPMAJIBHO TMAJAIONIET0 HA IOBEPXHOCTh, paBHO 2 MKlla.
Onpenenuth KOHIICHTpAIMIO (POTOHOB BOMHM3M TOBEPXHOCTH, €CJIM JJIMHA BOJIHBI CBETa
paBHa 0,45 MM, a ko3 dunueHT orpaxenus 0,5.

79. OrmpenenuTh MaKCUMaJbHYI) CKOPOCTh (DOTORJNEKTPOHOB, BBUICTAIOIIUX U3
BOJIb()PAMOBOTO 3JIEKTPOA, OCBEIAEMOTO YIbTPApHOIIETOBBIM CBETOM C JUTHHOHN BOJIHBEI 0,2
MKM.

80. Kartoxg BakyymHOTO (hOTORIEMEHTa OCBEMIACTCS CBETOM C JAauHON BOiHBI 0,38
MKM. @DOTOTOK mpeKpamiaeTcs Mpu 3a0EPKHUBAIOLIEH Pa3HOCTH MOTEHLIHUAIOB PaBHOU
1,4 B. Haiitu paboTy BIX0/a JIEKTPOHOB M3 KaTO/a.

81. IIWHKOBBII SJEKTPOA OCBEMIAeTCI MOHOXPOMATHYECKUM CBeTOM. DOTOTOK
MpeKpamniaeTcs Npu 3aJepKuBaroiiedl pasHocTu mnoteHuanoB 0,4 B. Berauciauts aauHy
BOJIHBI CBETA, MPUMEHSIBIIIETOCS TIPU OCBEIICHHH.

82. KpacHoit rpanune doroadpdekra coorBeTcTBYeT MHA BOJHBI 0,332 MKM.
HaiitTu nnvHy MOHOXpOMATHYECKOW CBETOBOWM BOJHBI, MMaJarolled Ha JJIEKTPOA, €CIu
($OTOTOK TpeKpalaercs Mpy 3aJepKUBAIONIEH pa3HOCTH MOTeHIIMaioB paBHoit 0,4 B.

83. Haiitm  BenmmumHYy  3aJepXKHUBAONIEH  Pa3HOCTH  TMOTCHUIHUANOB IS
(OTORIIEKTPOHOB, UCITyCKaEeMBbIX npu OCBEIICHUU 1I€3UEBOTO 3JEKTpOJIa
yIbTPaduOIETOBBIMU JTy4aMH C ITTUHOMN BOJHBI 0,3 MKM.

84. B pesynbraTe KOMIITOHOBCKOTO pacCesHHUs Ha CBOOOJHOM DJIIEKTPOHE [JIMHA
BOJIHBI TaMMa-(OTOHA YBEIMYWIACH B JIBAa pa3a. HallTh KMHETUYECKYIO SHEPTHIO U UMITYJIBC
ANIEKTPOHA OTNAuM, €CIH Yroll paccesHus ¢oroHa paBeH 60°. JIo CTONKHOBEHHsS JIEKTPOH
TTOKOMJICS.

85. B pesymbraTe KOMITOHOBCKOTO pacCessHUSI Ha CBOOOAHOM DJIEKTPOHE SHEPTH
raMMa-(poToHa YMEHBIIWJIACh B TPU pasza. Yron paccesHus ¢oroHa paBeH 60°. Haiitu
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KUHETHYCCKYI0O DHEPrHI0 W HMIYJIbC 3JCKTPOHAa OTHaud. J[0 CTONKHOBEHHUS JJIEKTPOH
TTOKOMJICSL.

86. I'amma-dporton c sueprueit 1,02 MsB B pesynbraTe KOMITOHOBCKOTO PacCEsHUS
Ha CBOOOJHOM JJIGKTPOHE OTKJIOHHJICS OT IE€PBOHAYAIBLHOIO HampaBieHus Ha yroa 90°.
OnpenenuTh KAHETHYECKYIO SHEPTHI0O M UMIIYJIBC JIIEKTpOHAa OTnadd. o CTOIKHOBEHUS
AJIEKTPOH TTOKOHJICSI.

87. I'amma-poron ¢ mnuHON BONMHBI 2,43 TM HCHBITAl KOMITOHOBCKOE paccesHue
Ha CBOOOIHOM 3JIEKTPOHE CTPOTo Hazal. OmpenenuTh KMHETHYECKYI0 SHEPTUI0 M UMITYJIBC
AIIEKTPOHA OTHAYH. [0 CTONKHOBEHWS SIEKTPOH MOKOHJICS.

88. IlepBoHauasbHO  TOKOWBIIMWCS  CBOOOJHBIA  AJEKTPOH B pe3yJbTaTe
KOMIITOHOBCKOTO paccesHusi Ha HeM Tramma-¢otoHa c¢ sHepruer 0,51 M»sB mpumobpen
KuHeTnueckyro sHepruto 0,06 MaB. Uemy paBen yron paccessHust potoHa?

89. Cpennee paccTosHHE SJIEKTPOHA OT sjipa B HEBO3OYKICHHOM aroMe BOJOPOAA
paBHO 52,9 mM. BplMMCINTE MUHHMAJIBHYIO HEOIPEISIEHHOCTh CKOPOCTH JJIEKTPOHA B
aToMe.

90. Mcnonb3ysi COOTHOIICHHWE HEONPENEICeHHOCTEH, MOKa3aTh, YTO B SAPE HE MOTYT

HaXOJIUTHCS JICKTPOHBI. JIMHEHHBIE pa3Mepsl sA/ipa IPUHATh PABHBIMU 5,8-10'15 M.

91. Yemy paBHa MUHUMAJIbHAsI HEOIPEACICHHOCTh KOOPAMHATBHI IOKOSILETrOCs
JIEKTpOHA?

92. BbUMCIUTP MHHUMAIBHYIO HEONPEIENCHHOCTh KOOPAMHATHI  MOKOSIIETOCS
npoToHa?

93. Kunernueckas 3Heprus MpoTOHA paBHA €ro HEPruu mnokos. Yemy paBHa MpH 3TOM
MUHHMaJIbHAs HEONPEIEIIEHHOCTh KOOPIMHATH IPOTOHA?

94. Macca aABWXKYyIIErocsi 3JIEKTpOHA B JiBa pa3za OoJbIIe €ro Macchl IOKOS.
BblunciinTe MUHUMAIBbHYIO HEONIPEIEIEHHOCTh KOOPAMHATHI JIEKTPOHA.

95. UYemy paBHa MHUHHMaJbHAass HEONPEACICHHOCTh KOOPAMHATH  (POTOHA,
COOTBETCTBYIOIIETO BUAUMOMY H3IYyYEHHUIO C JJIMHON BOJHBI 0,55 MKM.

96. Cpemnee BpeMs >KHM3HHM OTa-ME30Ha COCTABISIET 24011019 ¢, a ero JHEpTUs
nokosi paBHa 549 M»aB. BeluncianTe MUHUMaJIbHYIO HEONIPEEIEHHOCTh MacChl YaCTULIBI.

97. CpemHee BpeMs >KH3HU BO30YXJICHHOTO COCTOSIHHS aTomMa paBHO 12 HC.
Bbruncnute MUHMMaJIbHYIO HEONpPENeNeHHOCTh AIUHBI BOJHBI A=0,12 MKM M3my4yeHUs Npu
IIEPEXOZIE aTOMa B OCHOBHOE COCTOSIHHE.

98. EcrecTBeHHas IWIMpUHA CHEKTpanbHOM JuHUM A=0,55MKM, COOTBETCTBYIOIIEH
nepexoay aroma B OCHOBHoe cocrostHue, paBHa 0,01 mm. Ompenenuth cpemHee Bpemst
YKU3HU BO30YKJIEHHOTO COCTOSIHUSI aTOMa.

99. Anpda-vacTHmia  HaxXoAWUTCS B OECKOHEYHO  TIIYOOKOH  OJHOMEpPHOMU
NOTEHUMAIbHOW sMe. YeMy paBHa IWIMpPUHA SMBI, €CIM MUHUMAaJbHAs DJHEPIHUs
qacTULIBI cocTasisieT 6 MaB.

100. DnexTpoH HaxomUTCs B OECKOHEYHO ITyOOKOW OJHOMEPHOH NMOTEHIMAJIbHOU sMe
mmpuHoi 0,1 mM. BBIYHCTUTH UIMHY BOJHBI M3Iy4YeHHs] MPH TEPEXO/e SJIEKTPOHA CO
BTOPOTO Ha MEPBBIN YHEPIETUYECKHUIN YPOBEHB.

101. TIporoH HaxomuTcss B OECKOHEUHO TITyOOKOH OJHOMEPHOW IMOTEHIIMAIBLHOW sMe
mupuHoi 0,01 nm. Beluucnute AIMHY BOJIHBI U3 Jy4eHMs IpU NEpexofie MPOTOHa C
TPETHETO HA BTOPOM PHEPrETHUECKUH YPOBEHb.

102. Artom BomOpoJa HAXOAUTCSA B  OECKOHEYHO TJIyOOKOW  OJHOMEPHOMU
noteHnuanbHOH sMe mupuHOW 0,1 M. BBYHCIUTE pPa3HOCTH DHEPrHHA COCETHHX
YpOBHEH, COOTBETCTBYIOIIMX CpeIHEH SHEpPruM  TEMJOBOrO JABM)KEHHS aTomMa IpU
temneparype 300 K.

103. Yactuua HaxoauTcs B OECKOHEYHO TIIyOOKOH OJHOMEPHOM MOTEHIMAIBHOW sMe
mypruHOW | B OCHOBHOM COCTOSHHMM. B Kakux TOYKax SIMbI IJIOTHOCTh BEPOSTHOCTH
OOHapy»XeHMsI YacTHUIbl COBMAJAET C KJIACCUUYECKOH INIOTHOCTBHIO BEPOSITHOCTH.

104. Yactuiia HaxoauTcsi B OECKOHEUHO TITyOOKOH OJHOMEpPHOHN MOTCHIIMAIBHOM siMe
WUpuHO | B OCHOBHOM COCTOsIHUHM. YeMmy paBHO OTHOLICHHE IIOTHOCTH BEPOSTHOCTH
OOHapyKEHMsI YacTULBl B IIEHTPE SMbI K KIIACCUYECKOM MIOTHOCTH BEPOSATHOCTH.
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105. Yactuna HaxomuTcss B OECKOHEYHO TITyOOKOW OJHOMEPHOW MOTEHLUAIbHOU sSMe
muprHON | B TepBOM BO30YXKIECHHOM COCTOSHHUH. B Kakux TOYKax sIMbI ILJIOTHOCTh
BEPOATHOCTH OOHAPY>KEHUSI YACTUIIBI MAaKCUMAJIbHA, a B KAKMX MUHUMAJIbHA.

106. Yactuna HaxoauTcss B OECKOHEUHO INTyOOKOH OJHOMEpPHOM MOTEHLHAIbHOU sMe
mupuHod | Ha  BTOpOM  JHepreTHueckoM  ypoBHe. OmpenenuTh BEPOSTHOCTH
oOHapy)keHHs YacTHIIbl B ipeaenax ot 0 go 1/3.

107. Yactuua HaxomuTcst B OECKOHEYHO IIIyOOKOW OJHOMEPHOM MOTEHLUAIBHON siMe
mprHO# | B OCHOBHOM cocTostHuu. HaliTi OTHOIIICHHE BEPOSITHOCTEH HAXOXKIACHUS YaCTHUIIBI
B nipenenax ot 0 g0 1/3 u ot 1/3 no 21/3

108. Yactuma HaxomuTcss B OSCKOHEYHO TIIYOOKOW OJTHOMEPHOW IMOTCHIIMAIBHON sMe
mpuHor |. BBIYHMCINTH OTHOIIEHHE BEPOSATHOCTSH HAXOKACHHS YACTUIBI B Ipeaeax
or 0 mo /4 nnst mepBoro u BTOPOTO YHEPIETUUECCKHX YPOBHEH.

109. Beruuciuth AepeKT MacChl, SHEPTHIO CBS3M M YACIBHYIO DSHEPTUI0 CBS3U
JeUTepusl.

110. Beruucnuth aedeKT Macchl, JHEPTHIO CBSI3U W YICIBHYIO SHEPTHIO CBS3M ayib(da-
YaCTHULBI.

111. BbluucauTh ieeKT Macchl, SHEPTHIO CBA3H U YCTBHYIO SHEPIUIO CBA3H SIpa B .

112. Bprauciuth JeEeKT MacChl, SJHEPTUIO CBS3M M YJACIBbHYIO SHEPIHIO CBSI3U spa
o

113. Berauciuth JeEeKT MacChl, SJHEPTUIO CBS3M M YACIBbHYIO SHEPIHIO CBSI3U spa
2y

114. BcrencTBre paMOAaKTUBHOTO pacmafia U TpeBpamaercs B gy Pb. CKoIbKko
anb(a- 1 OeTa-nMpeBpaIICHUA OH ITPH 3TOM HCITBITHIBACT?

115. 3a xakoe Bpems pacnagaercs 87,5% atomos ;g Ca?

116. Kaxkas JOJIA IIEPBOHAYAJIBHOI'O KOIIM4YECTBa  PaJuOAKTHBHOI'O H30TOIIa
pacnmagacTca 3a BpEM KU3HU 3TOI'O n30TOoIa?

117. Ckoibko aToMOB %2RN pacrnanaercs 3a CyTku B 1 T 3TOro u3orona?

118. Haiitu mepuoa mnoiypacraja paJdOaKTHUBHOIO IIpernapara, €cild 3a CYTKU €ro
AKTUBHOCTH YMEHBIIAETCS B TPU pasa.

119. BpMHCIUTH TONIIMHY CJIOS TOJIOBHHHOTO IOTJIONIEHHS] CBHHIA JUIsI TaMMa-
Jy4ei, JyIMHa BOJIHBI KOTOPBIX paBHa 0,775 HM.

120. Yemy paBHa »Heprusi ramMma-(OTOHOB, €CIHM MPU MPOXOKIECHUH UYepe3 CIOon
KeJe3a TOMUHON 3 CM MHTEHCHUBHOCTh U3JIYUEHUs OCJIabsieTcs B TPU pasa.

121. Bo cCKOIbKO pa3 M3MEHUTCS MHTEHCUBHOCTb MW3JIyYeHHs TamMMma-(pOTOHOB C
sHeprueid 2 M»dB mpu mpOXOXKIEHHUH JKpaHa, COCTOSAILIETO M3 JABYX IUIMT: CBUHIIOBOM
TOJIIIIMHON 2 CM U QJTIOMUHUEBOU TOIIIMHONA 5 cM?

122. PaccuuTaTh TOJIIMHY 3allUTHOTO CBHHIIOBOTO CJIOS, KOTOPBIA OCJIA0IsIeT
WHTEHCUBHOCTH M3JIy4eHHUs ramMmMa-(OTOHOB C sHeprueit 2 MaB B 5 pas.

123. OnpenenuTs MOPOrOBYIO SHEPTUIO 00pPA30BAHUS AIIEKTPOHHO-TIO3UTPOHHONW Maphbl

B KYJOHOBCKOM IIOJI€ DJIEKTPOHA, KOTOpas MPOUCXOIUT IIO CXeMeE: y+ e — €~ + et +e.
124.  Omnpenenuth  MakCUMaJbHYIO  KHHETHMYECKYIO  SHEPrHIO0  3JIEKTpPOHA,
UCITyCKAaeMOro Ipu pacnaje HeutpoHa. Hanucars cxemy pacnana.

125. BBIYMCINTB SHEPTHIO SAAepHO# peakuu: N+ ¢B —> [Li+ ;He.
126. BBIYMCIUTB SHEPTHIO AAepHOi peaknun: P+ B —>3,He .
127. BBIYMCIIMTB SHEPTHIO sepHOi peakuu: -H +H — JHe+n

128. BBIMCIIMTB SHEPTHIO sepHOi peakuu: ,He+ N — YO+ p.

129. Monubnen  umeeT  OOBEMOLIGHTPHUPOBAHHYIO  KYOMYECKYI0  PEIETKY.
Bbluncauth TIOTHOCTH MOJMOAEHA M PACCTOSIHME MEXIY OMDKalIIMMU COCEIHUMHU
aToMaMH, €CJIM napaMeTp peueTku paseH 0,315 HM.

130.  JKemezo  umeer  OOBEMOIICHTPHPOBAHHYIO  KYOWYECKYIO  pEIICTKY.
Beraucnute mapaMerp pemIeTKH M PAacCTOSIHUE MEXIy OmMmKaWIIMMU COCEIHUMH

aromamu. [lmoTHOCTH kene3a paBHa 7,87 r/em3.
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131. Omnpenenuth MakCUMalbHYIO SHepruro (oHoHa B KpucTamie, acOaeBckas
temreparypa koroporo paBHa 200 K. Kakoe xkomuuecTBO ()OHOHOB C MaKCHMAalIbHOM
sHepruer Bo30Oyxkmaercss B cpenHem mpu temmeparype 300 K.

132. Haiitu oTHOIIEHUE cpenHero 4ucia (JOHOHOB B KPHCTAJUIE, MMEIOIINX SHEPTHUIO
B JIBa pa3a MEHBIIYI0O MaKCUMAJBHOHW, K cpemHeMy duciIy (OHOHOB C MaKCHMaJIbHON
sHeprueir mnpu Temneparype 300 K. JleGaeBckas Temmeparypa kpuctajuia paBHa 150
K.

133. Beruucnuth MOJISpHBIE TEIUIOEMKOCTH anmasza W nesus npu temmeparype 200 K.
Temneparypa [le6as mist anmasza u nie3ust coorBerctBeHHo paBHa 1860 K u 38 K.

134. BeruuciauTh yaeabHYIO TEIUIOEMKOCTh pyomaus mpu temneparypax 3 K u 300 K.
Temneparypa Jlebas nis pyouaus 56 K.

135. Omnpenenuth NPUMECHYIO 3JIEKTPOIPOBOJHOCTh ajlMasa, cojepxaliero 6op c

KOHIICHTpaIuei 21021 M3 u mpmmbax c KOHIICHTpaIuei 111021 -3, IToaBu>xHOCTE

3JIEKTPOHOB U JIBIPOK JJIsSl ajiMa3a cOOTBETCTBEHHO paBHa 0,18 u 0,12 M2/(B'C).
136. Onpenenuth NPUMECHYIO 3JIEKTPOIPOBOAHOCTH aliMa3a, COJAEPIKAIIero UHIUN ¢

KOHIICHTpaIuen 51021 u3 g CypbMy C KOHIICHTpaluei 21021 -3, IMonBu>xHOCTE

AIIEKTPOHOB M JIBIPOK ISl aiMa3a cooTBeTcTBeHHO paBHa 0,18 u 0,12 M2/(B'C).
137. OnpenenuTs MPUMECHYIO JIEKTPOIPOBOAHOCTh TEPMaHMsI, COACPKAIIETO UHIAUMN C

KOHLICHTpalueun 110223y MpmIBIK C KOHLICHTpauuen 61021 -3, ITonBukHOCTH

9JIEKTPOHOB M JBIPOK JUJISl TepMaHMs COOTBETCTBeHHO paBHa 0,45 u 0,35 M2/(B‘C).
138. Onpenenuth TPUMECHYIO AJIEKTPOIPOBOJHOCTH KPEMHUS, coaepkamero 6op ¢

KOHIIEHTpanuen 2102 w3 u CypbMYy C KOHLEHTpauueu 31021 M3, Tomsmxuocts
3JIEKTPOHOB M JBIPOK JUIsi KpEMHHSI cOOTBeTCTBEHHO paBHa 0,13 u 0,05 M2/(B'c).

Tunosbie BOmpochl K 3k3aMeny (2 Kypc)

3ananue 1JIs1 IOKA3aTe sl OLEHUBAHMS JMCKpUNTOpPa «3HAET) Bun 3ananus
BapuanTt 1 TEOPETUUCCKHIA,
1. Kunemartuka. XapakTepUCTUKH BUKEHUSI. BOIIPOCHI K SK3aMEHY

[IpssmonuHeitHOEe paBHOMEPHOE U PAaBHOYCKOPEHHOE

JBUKECHMSL.
2. Cyxoe ¥ XHUJIKOe TpeHHe. SIBIeHus 3acTos M 3aHOCA.
Bapuanr 2

1. JIBwxkeHUE MO OKPYKHOCTH. XapaKTEPUCTUKH IBUKECHHUSI.
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE JIBHKEHUSI.

2. JIBwKeHuWe NP HAJTHMYUH KUIKOTO TpeHus. [IpeaenpHast
CKOPOCTb JIBUJKCHHS.

Bapuant 3
1. Jlunamuka MaTepHanbHOU TOUKH. 3aKOHBI HbIOTOHBI.

2. Jlebopmarms ten. 3akoH ['yka. CBs3b MEXKIY
HarnpspDKeHueM U aedopmariieii.

Bapmuanr 4
1. Pa0Gora B mexanuke. Kunetnueckas ¥ moTeHIIHAIbLHAS

JHEpPTHUH.
2. MoMeHT uHepuu Tena (MIIUHAP, CTepKeHb). Teopema
[ITeitnepa.
Bapmuant 5




1. Wwmmynsc Tena. 3aK0H COXpaHEHUST UMITYJIhCa CUCTEMBI
TeN.
2. Ab6comroTHo TBepaoe Teno. Kunerndeckast sHeprus

BpaICHUS.
Bapuanr 6
1. JIBmxeHue Tena ¢ mepeMeHHON Maccoil. Y paBHEHUE
Merepckoro.

2. Mowmenrt cuinbl. OCHOBHOH 3aKOH JUHAMUKU
BpallaTeIbHOTO JIBUXKECHUS.

Bapuanr 7
1. PeaktuBHoe nBmxenue. ®opmyna [{noakosckoro.

2. MOMEHT UMITyJIbca U 3aKOH ero coxpaHneHus. Ckambs
XKyxosckoro.

Bapuanr 8
1. Mexanuveckas SHEpTHsl. 3aKOH COXPAaHEHHUS MTOTHOU

MEXaHUYeCKOM OHCPIuu.
2. OcHOBHEBIE YPaBHCHUA PaBHOBECHUA U IBUKCHUA
KHUOKOCTH. ypaBHeHI/Ie HEPA3pPbIBHOCTH.

Bapuanrt 9
1. AOcomoTHO Heyrnpyruil yaap. bannmuctuueckuii MasTHUK.

2. TpyOka toka. YpaBuenue bepnymm. ®opmyna
Toppuuennu.

Bapuanr 10
1. PenaruBucTCKasi MEXaHUKA U €€ MTOCTYJIaThl.

[IpeobpazoBanus JIopeH1a U ClIeICTBUS U3 HUX.
2. T'apmonnueckue konebanus. [Ipy>KMHHBIN MasTHUK.

Bapuant 11
1. Tepmomunamuueckue napametpsl (T, P, V). OnbiTHbIe
ra30BbI€ 3aKOHBI

2. Omnpenenenue KodpunreHTa IIOBEPXHOCTHOT'O
HATSDKCHUS. KanenbHbI1i METOJ 51 METOJ
BpallaroIIeics Kariy.

Bapuant 12

1. DOutpomnusa. HepasenctBo Knaysmyca. 3akon Bombimana
JUTSL SHTPOITUH.

2. Yucno cremeHedt cBOOOABI. 3aKOH pacHpeaeieHHs
SHEPruu MOJIeKyJl. Pacuer sHepruu MOIeKyJI.

BapuanTt 13

1. Wneansneiii ra3z. OcHoBHOE ypaBHeHne MKT naeansHOTO
ra3a. Y paBHEHUE COCTOSIHUS UJEAJILHOTO Ta3a.

2. JlaBneHwue HaJ HWCKPUBIICHHOMN MMOBEPXHOCTHIO.
VYpaBuenue Jlammaca. JlaBneHue Haj cdepudeckoil u
HMIHHIPUYECKON TTOBEPXHOCTSIMHU.

BapuanT 14

1. PeanpHble Ta3pl. YYeT CWJI TPUTHKEHUS H 0o0bema
MOJIeKyJl. YpaBHeHue Ban-nep-Baanbca.

2. Pabora mnpum wu3MeHeHMHM oObema Tra3za. BHyTpeHHss
sHeprus. [lepBoe Hauano TEpMOAMHAMUKH.

Bapuanr 15
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1. Pacnpenenenus bonbiiMana u Makcsesia.
bapomerpuueckas gpopmyna.

2. CmauMBaHME€ W HeCMauyuMBaHUE >XUIAKOCTH. Kamumispsl.

BricoTa cTonOuKa )XHIKOCTH B KAITHILISIPE.
BapuanTt 16

1. W3orepmbl Ban-nep-Baanbca. CpaBHEHHE C ONBITHBIMU
JaHHBIMU. MeTacTaOuIIbHbIE COCTOSHUS.

2. Temnoemkocth ra3a. M3oxopHas u  u300apHas
TEIUIOEMKOCTh. Y paBHeHue Maiiepa.

Bapuanr 17

1. swxenue wmonekyn. CpenHss AiuHa CBOOOJHOTO
npobera. Ee 3aBHCHMOCTB OT TeMIIEpaTyphl U TaBICHUSI.

2. IlnaBneHwe W  KpUCTAlUIM3allMs  TBEPJOro  Tela.
Temnepatypa kpucrajumzanuu. CkpblTas — TeIioTa
KPUCTAJUTH3AIIH.

Bapuanr 18

1. Ucnapenue sxumkoctd. CKpbITasg TEIIOTa HCIAPEHUS.
JlaBiieHME HACBIIEHHOTO Hapa.

2. ApmabGarmueckuii mporecc. YpaBHeHue Ilyaccona.
PaGora mnpm aamabatuyeckoM U H30TEPMUYECKOM
nporeccax.

Bapuanr 19

1. Jduddysus. 3akon @uka. Koahdumuent quddysumn.

2. TemnoBoe pacumMpeHHe TBEPABIX Tel. TemIoeMKOCTb.
3akon Hrononra-Iltu.

Bapuanr 20

1. Kunenue xuakoctu. OOpa3zoBaHHE My3BIPHKOB IMapa.

3aBUCHMOCTh TEMIIEpaTypbl KHUIEHHS OT BHEIIHETO

JIaBJICHUSL.
2. OOpatumMble 1 HeoOpaTUMBIE TMpolecchl. BTopoe Hadano
TEPMOJIMHAMUKH.
Bapuanr 21

1. CBoiicTBa 31€KTPHUUECKOT0 3apsaa. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

2. Kunemartuka. XapakTepUCTUKU ABIKEHHUS.
[IpsimonHENHOE PaBHOMEPHOE M PABHOYCKOPEHHOE
JBUYKEHHS.

Bapuant 22
1.CamocTOsATEIbHBIN Ta30BBIA pa3ps] U €r0 THITBI.

2. JIBr>KkeHue TI0 OKPYKHOCTU. XapaKTePUCTUKH JIBUKEHUSI.
PaBHOMEpHOE U PaBHOYCKOPEHHOE JABUKEHUSI.

BapuanTt 23
1.B3anMopeiicTBre AIEKTPUIECKUX 3apsaaoB. 3akoH Kymona.

2.JIluHaMKKa MaTepuanbHOM TOUKU. 3aKOHbI HbIOTOHBI.

Bapuant 24
1.Nonu3zanums razoB. HecamocTosTenbHBIN ra30BbINA pa3psil.

2.A0comoTHO TBepoe Teno. Knnernueckast sHEprust
BPAIICHHUSI.
Bapuant 25

17




1. HampsixkeHHOCTB 3JIeKTpocTaTudeckoro mostst. [IpuHmmm
Cynepno3uuu. Jumnosis.
2.MexaHuueckasi JHeprusi. 3aKOH COXpaHEHUS MOTHON
MEXAHUYECKOU SHEPTUH.
Bapuant 26
1.OMuccHOHHBIE SIBIICHUS U UX TIPUMEHEHUE.
2.Yucno creneHeil cBoO60Abl. 3aKOH pacrlpeieseHus SHEPruu
MOJIEKYJI. PacueT sHeprum MoJieKy!I.
Bapuant 27
1.Ilotok BekTOpa HANPSHKEHHOCTH AIJIEKTPOCTATUYECKOTO
nons. Teopema ['aycca misg 3JIEKTpOCTAaTUYECKOIO IO B
BaKyyMe.
2.130tepmbl  Ban-gep-Baansca. CpaBHeHHE € ONBITHBIMU
JaHHBIMU. MeTacTaOuIIbHbIE COCTOSHUS.
BapuanTt 28
1.TepmoonnekTprueckue sBJICHUS U UX IPUMEHEHUE.
2.CMauMBaHUWE M HECMauyuMBaHHE KHUJIKOCTH. Kanmuuispsl.
BricoTta cTonbuka )XUIKOCTH B KaMILISpeE.
Bapuant 29
1.Pacder 31€KTpOCTaTUUECKUX IMOJEH C MOMOUIbIO TEOPEMBbI
l'aycca.
2.JlaByieHe HaJ UCKPUBJICHHOW MOBEPXHOCTHIO. YpaBHEHHUE
Jlannaca. JlaBneHue Haj cepuvecKoil M IMIMHAPHUYECKOM
IIOBEPXHOCTSIMH.
Bapuant 30
1.Pa6orta BbIX0/1a JIEKTPOHOB U3 MeTaiia. KonrakrHas
Pa3HOCTh MOTEHIUAJIOB.
2. Pacnpenenenus bonpiimana u MakcBena.

Bapomerpuueckas popmya.

Tunosbie BOmpochl K 3k3aMeny (2 Kypc)

3ananue Ui MOKa3aTeJIs OlleHUBAHUSI JUCKPUNTOpa «3HaeT»

Bup 3aganus

Bapuanr 1
1. MaraurtHoe nojie 1 ero XapakTepUCTHKH.
1. 3apsa B marauTHOM Toite. Cuia Jlopenna.
Bapuant 2
1. 3akon buo-Casapa-Jlamnaca.
2. JIBWKeHHE 3apsDKEHHBIX YaCTHI] B MATHUTHOM IIOJIE.
Bapuant 3
1. MaruauTtHoe nosie npsiMoro Toka U B IEHTPE KOJIbLA C
TOKOM.
2. Dddexr Xomra u ero mpuMEeHEHHE.
Bapuanr 4
1. 3akon Ammnepa. BaumonelicTBre napauieabHbIX TOKOB.
2. lupkynsius BEKTOpa MAarHUTHOW WHAYKIIHH.
Bapuant S
1. Pacyer MarHMTHOTO TOJIS COJICHOM 1A U TOPOUJIA.
2. Tlotok BekTopa MarHUTHOM MHIyKIMH. Teopema ["aycca.
Bapuanr 6

TEOPETUYECKUH,
BOIIPOCHI K IK3aMEHY




1. MaruuTHas BOCIIPUUMYMUBOCTb U MAarHUTHAaA
IMPOHULACMOCTD.

2. Iupkynanust BEKTOpa MarHUTHON MHAYKIIWH.
Bapuanr 7
1. MarHuTHbIE MOMEHTHI 3JIEKTPOHOB U aTOMOB.
2. YpaBHeHus MakcBesuia Ajisi 3JI€KTPOMAarHUTHOTO MOJIS B
WHTETpaIbHON (hopme.
Bapuanr 8
1. HamarnmueHHoCTh. MarHuTHOE 1OJI€ B BEILIECTBE.

2. DIIeKTpOMarHUTHOE I10JIE U 3JI€KTPOMAarHUTHbIE BOJIHBI.
Bapuanrt 9

1. 3axkoHbI reOMETpUUECKON ONTUKU. SIBIEHNE OJHOTO
BHYTPEHHETO OTPaKCHUSI.
2. Judpaxuus @paynrodepa Ha OAHOH HmIenu. Y CIOBUSL

TG PaKIIMOHHBIX MAaKCUMyMa U MUHUMYMa.
Bapuant 10

1. HMurepdepenuus ceera. KorepeHTHOCTH U
MOHOXPOMaTHYHOCTb CBETOBBIX BOJIH. Y CIIOBUE
KOI'€pEHTHOCTH JIBYX BOJIH.

2. Judpaxuus @paynrodepa Ha 1uppakIMOHHON peleTKe.

VYcnoBust qudpakiiMOHHBIX MAKCUMyMa ¥ MUHUMYyMa.

BapuanT 11

1. Mertozbl nosyuyeHus: KOrepeHTHBIX CBETOBBIX BOJIH.
Ontuyeckast pa3HOCTb X0/1a. Y CIIOBUE
UHTEP(EPEHITMOHHBIX MAKCUMyMa U MUHUMYMa.

2. Jludpakuus Ha MPOCTPaHCTBEHHOM pemeTke. Popmya
Bynsda-bparros.

BapuanTt 12

1. Meroas! moy4YeHUs KOTEPEHTHBIX CBETOBBIX BOJIH.
Ontuyeckast pa3HOCTb X0/1a. Y CJIOBUE
nHTEpP(HEPEHITMOHHBIX MAKCUMyMa U MUHUMYMa.

2. Jludpakuus Ha MPOCTPaHCTBEHHOM pemieTke. Popmyna
Bynsda-bparros

Bapmuanr 13
1. HWutepdepeniys B TOHKUX MieHKax. [Tonocsl paBHOTO
HaKJIOHA.

2.  Tlonspusauus cBeTa Npu OTPAKEHUU U NMPETOMIICHUN Ha
rpaHUIIe pa3ziena AUIEKTPUKOB. 3aKoH bprocrepa.
Bapuanr 14

1. Uuarepdepenuus Ha kiauHe. [lonockl paBHON TOMIIMHBIL.
Konsna HeroToHa.
2.  ucnepcus cBeTa. AHOMaJIbHAS © HOpMAaJIbHAs

nucnepcuu. Jlucnepeuns cBera Ha MpU3Me.
Bapuanr 15

1.  Hdudpaxmus ceera. [Ipunuun [roiirenca- @penerns.
Merton 301 Openens.

2.  DuexTpoHHas Teopus aucnepcuu JlopeHua.
Bapuanr 16

1.  Merox 30H @penenst. OObsCHEHHE SBICHUS
MPSIMOJIMHEITHOTO pacIpOCTPAHEHUS CBETA.
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2. Tlormomienue u paccessHue cBeTa. Y paBHeHHE byrepa.
3akoH Panes.

Bapmunanr 17

1.  Meroa 30H @penens. Audpaxius Openens Ha KpyTiaoM

OTBEPCTHUH.
2. Dddext Homnepa. «KpacHoe» u «puoneroBoe»
CMELICHUS.
Bapuanrt 18

1.  Meroa 30H @penens. Audpaxus Openens Ha KpyTiaoM
HEIPO3payHOM JHCKE.

2. 3aKoHBI FEOMETPUYECKOM ONTUKHU. SIBJIEHUE MOIHOTO
BHYTPEHHET0 OTPa’KEHUS.
BapuanTt 19
1. Uurepdepenuus cera. KorepeHTHOCTH U
MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. Y CIIOBHE
KOI'€pEHTHOCTH JIBYX BOJIH.
2. Jludpaxuus OpayHrodepa Ha OJTHOM 1IETH. Y CITOBHS
TU(GPAKIIUOHHBIX MAKCUMyMa ¥ MUHUMYyMa.
Bapuanr 20
2. T'unotesa ne bpoiins u ee onbITHAS TIPOBEPKA.
2. Mopenb atroma Pezepdopaa.
Bapuanr 21
2. Ilpunnun HeompeneneHHocTel I eizenoepra.
3. Mopens aroma TomcoHa.
Bapuanr 22
2. BonHOBast GyHKIHNS YaCTHIIBI.
3. Mogens atoma bopa.
Bapuant 23
1. VpaBuenue lllpenunrepa s KBaHTOBOM MEXaHUKH.
2. O6o6mennas cepus banpmepa.
Bapuanr 24
2. Yacrura B mpsIMOYTOJIBHOM MOTEHIIHAILHON SIME.
3. Tlocrymarsel Teopuun bopa.
Bapuant 25
2. TlpoxoxaeHue 4acTUIlbl CKBO3b MOTEHIIHAIBHBIN Oapbep.
3. JlocromHcTBa M HEAOCTATKU Mojenu bopa.
Bapuanr 26
2. KBaHTOBBIN TapMOHUYECKUN OCIUILISTOP.
3. AToM BOZOpOJia B KBAHTOBOM MEXaHHKE.
Bapuant 267
2. CaoiicTBa BoiH je bpotins.
3. KBanTOBBIC YHCIA.
Bapuanr 28
3. KsanroBas craructuka bose-DiHITeliHa.
4. OcHOBHOE COCTOSIHHE B aTOME BOJIOPO/Ia.
Bapmuanr 29
3. KsanroBas cratuctuka @epmu-Jlupaka.
4. BosHoBas QyHKIUS U IJIOTHOCTh BEPOSITHOCTH.
Bapuant 30
1. BbIpoxaeHHBII 3JEKTPOHHBIN ra3 B MeTajlIax.
2. OpOuTanbHBIA U MATHUTHBIM MOMEHTHI UIMITYJIbCa
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JIIEKTPOHA.
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