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MOJITOTOBKH [TporpammHas MHKEHEPHUS
HamnpasnenHnocTs (mpoduiinb) [TporpamMmmMHOe obOecrieueHrne KOMITbIOTEPHBIX CUCTEM
dopma o0yueHust 3a04yHas
Kadenpa-pazpadborunk Kadenpa sxkcnepumenTanbHOM QU3NKH
Brimyckaronias kadenpa Kadenpa aBToMaTuku U KOMITBIOTEPHBIX CHCTEM

TunoBble 3aaHusA 1J151 KOHTPOJIbHOM padoThl (1 Kypc)

PA3JIEJbI «<MEXAHUKA, MOJIEKYJIAPHASA ®U3UKA U DJIEKTPUYECTBO»

1. Ilon pelicTBMEM KakOW CHJIBI NPU NPSMOJMHEWMHOM [IBMKEHUU TeEJIa U3MEHEHHE

€ro KOOpAMHATBI CO BPEMEHEM MPOUCXOAUT MO 3aKkoHy x = [0 + 5t - ] 02? Macca
Tena 2 Kr.

2. HaiiTn 3aKOH JBHIKCHHS TeJla MacCcoM 1 Kr mox AeHCTBHEM IMOCTOSHHOM criibl 10 H,
ecau B MOMEHT ¢ = () Telo MOKOMJIOCh B Havayie KoopauHart (x = ().

3. HaiiTh 3akoH ABMIKEHHS Tejla Maccoll 1 Kr moj JeldcTBUEM IOCTOSHHOM cuiiel 1 H,
eciau B MoMeHT ¢ = O HavaspbHast koopauHata x = 0 u Vo = 5 m/c.

4. HaiiTu 3aK0H JIBYDKCHUS TeJia Maccod 1 Kr moj melicTBHEM IOCTOSHHOM cwiibl 2 H,

ecy B MOMeHT ¢ = 0 umeeM Xp = 1 M u vy =2 m/c.

5. Teno maccoil 2 Kr ABUXKETCS C YCKOPEHUEM, U3MEHSIOMIMMCS 0 3aKOoHy a = 5t-10.
Omnpenenutsh Ccuily, JOEUCTBYIOLIYIO Ha TeJIO 4Yepe3 S5 ¢ Iocie Havajla JEeUCTBUS, U
CKOpPOCTb B KOHIIE IISITOW CEKYH/IBI.

6. CrmuomHoi map maccod 1 Kr u paamycoM 5 cM Bpamaercss BOKPYr OCH,
IPOXOMALICH Yepe3 €ero LEeHTp. 3aKOH BpallCHMs Iapa BBIPAXACTCsl ypaBHEHHEM
@=10+5t-2¢". B Touke, Hambonee yJAJTE€HHOH OT OCH BpAIIGHMS, HA IHap
JNENUCTBYeT CHJIa, KacaTellbHasi K TMOBEPXHOCTU. ONpeaenuTs 3Ty CUIy U TOPMO3SIIUI
MOMEHT.

7. ABTOMOOWIJIb JBHXKETCS I10 3aKpYyIJICHHIO IIOCCE, MMEIOLIEMY pajnyC KPHUBU3HBI

100 M. 3akoH ABMXKEHUS aBTOMOOWJS BBIpakaeTcss ypaBHenwem s = 100+107 -0,51‘2
Haiitn cxopocTh aBTOMOOWIIS, €ro TaHTEeHIUMAIbHOE, HOPMaJIbHOE M TOJHOE YCKOPEHUS B
KOHIIE ITSITOM CEKYH/IBI.

8. MarepuanbHasg TOYKa JBUXKETCS IO OKPYKHOCTH, paauyc Kotopod 20 M.
3aBUCUMOCTh MYTHU, MPONUAEHHOTO TOYKOW, OT BPEMEHU BbIpaXKaeTcs YPaBHECHUEM
s=0 +4t>—t+8 . Onpenenuth INpPOHICHHBIH IyTh, YINOBYIO CKOPOCTh H YIJIOBOE
YCKOpPEHME TOUKH Yepe3 3 ¢ OT Hayajla €€ IBHIKEHUS.

9. MarepuanpHas TOYKa JABHXKETCS 110 OKPYKHOCTH paawmyca | M COINIacCHO
ypaBHEHUIO s =8¢ —0,2¢°. HaliTu CKOpPOCTb, TAHI€HIHMAILHOE, HOPMAIHLHOE W IOJHOE

YCKOpPEHHE B MOMEHT BPEMEHH 3 C.
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10. Teno Bpamaercss paBHOYCKOPEHHO C HauyaJbHOW YIJIOBOM CKOPOCTBIO 5 C H

2
yrIoBbIM yckoperueM | pan/c . Ckombko 060poToB caenaet teio 3a 10 c?

11. Ilapamnenenumnen pasmepom 2x2x4 eM3 BrKeTCs napajuielbHO OOJbIIEMY
peopy. IIpu kakoit ckOpoCTH ABUKEHUS OH OyIeT Ka3aThCsi Kyoom?

12. Kakyioo CKOpOCTh JOJDKHO HMETh JABIDKYIIEECS Tel0, YTOOBI €ro MpoJoJIbHbIC
pa3Mepbl yMEHBIIWINCH B /1Ba pa3a?

13. m-me30H — HecTabumbHas yactuia. CoGCTBEHHOE BpeMs km3HH ero 2,6-107° c.
Kakoe paccrossHHE TpPONETHT T-ME30H JO pacmlana, €clid OH JBIKETCS CO CKOPOCTBHIO
0,9¢? (¢ — ckopocTh cBeTa)

14. Haiitu coOcTBeHHOE BpeMs JKM3HM HECTaOWJIBHOW YaCTUIBI L — Me30Hd,
JIBUXKYIIErocs co ckopocthio 0,99¢, ecnu paccrosiHue, MpoieTaeMoe UM J0 pachaja, paBHO
0,1 xm.

15. CobcTBeHHOE BpeMsl KU3HHU TM-Me30Ha 2,6 108 c. Uemy paBHO BpeMs XKU3HU T-
ME30Ha JJIsi HaONoAaTeNsi, OTHOCUTEIBHO KOTOPOTO 3Ta YacCTHUIlA ABMIKETCS CO CKOPOCTHIO
0,8¢? (¢ — ckopocTh cBeTA)

16. DnexkTpoH, ckopocTh KoTtoporo 0,9¢, NBHXKETCS HABCTpPEUY MHPOTOHY, UMEIOIIEMY
ckopocth 0,8c. OmnpenenuTs CKOPOCTh HMX OTHOCHTEIBLHOIO JIBUKEHUS.

17. PammoakTuBHOE SApO, BBUIETEBIIEE U3 YycKoputens co ckopocthio 0,8c,

BHIODOCHJIO B  HampaBeHWM CBOero jBuwkeHus J-wactuiy co ckopocteio 0,7¢
OTHOCHUTENIbHO ycKopuTens. HallTu CKOpOCTh 4acTHUIIBI OTHOCHUTEBHO sipa.

18. JIBe wacTuIel MABWXKYTCS HaBCTpeuy JOpyr JOpyry co ckopocteio 0,8c.
OnpenenuTs CKOPOCTb UX OTHOCUTEIBHOTO IBUKEHUS.

19. Tlpm Kakol CKOPOCTH JIBUXKEHHUS PEIATUBUCTCKOE COKpAllleHUE JUIMHBI
JBIDKYIIETOCs Tejla coCTaBUT 25%.

20. Kakyro CKOpPOCTh JOJDKHO HMMETh JABIDKYLIEECS Telo, YTOOBI €ro MpoJoibHbIC
pa3Mepsl yMEHBITUIUCH Ha 75%.

21. Conomnod mmmuHap Maccodt 0,1 Kr katurTcs 0€3 CKOJNBKEHHUS C MOCTOSHHOU
ckopocTeio 4 wm/c. OnpeaenuTb KUHETUYECKYI SHEPrui0 LMIUHIpa, BpeMs 0 €ro
OCTaHOBKH, €CJIM Ha Hero aedcTByeT cuia Tpenus 0,1 H.

22. CnulomiHOW Iap CKaThlBaeTCsd IO HAKIOHHOM IIJIOCKOCTH, JUIMHA KOTOpoH 1
M u yroa HakioHa 30°. OmnpenenuTb CKOPOCTh IIapa B KOHIIE HAKJIOHHOW MJIOCKOCTH.
Tpenue mapa o IIOCKOCTh HE YUYUTHIBATb.

23. Tlonplii wmuauHApP Maccoll 1 Kr KaTtuTcs MO TOPU3OHTAIBHOW MOBEPXHOCTH
co ckopocteio 10 wm/c. OmnpenenuTb CUIy, KOTOPYIO HEOOXOAMMO NPHIOKHUTH K
WINHAPY, YTOOBI OCTAHOBUTH €T0 Ha IMYTH 2 M.

24. MaxoBuk, umeromuii ¢opmy aucka maccoi 10 kr m pagumycom 0,1 M, ObuLI

packpyyeH 10 4actoTel 120 vur~l. Tlox neifcteuem cuibl TPEHHUS JUCK OCTAaHOBUJICSA
yepe3 10c. HaiiTu MOMEHT CHUI TpPEHHUS, CUHUTas €ro MOCTOSHHBIM.

25. O0OpyY U JUCK CKaThIBAIOTCSl ¢ HAKJIOHHOM IUIOCKOCTH, cocTaBistouieii yroa 30° c
rOpu30HTOM. UeMy paBHBI HX YCKOPEHHS B KOHIIE ciiycka? Cuiioi TpeHus nmpeHeOpeyb.

26. C mnokosmMMCsS IIapOM Maccod 2 KIr CTaJKMBAeTCs TakoOM ke 1iap,
IBIKYIMUHCS €O CKOpocThlo 1 w/c. BpruuciauTs paboTy, COBEPIICHHYIO BCIEIACTBHE
nedopMaIuy Ipy MPSIMOM LIEHTPATEHOM HEYIIPYTOM yaape.

27. Macca cHapspga 10 xr, macca ctBoma opymust 500 xr. Ilpu BbicTpene cHapsing
MOJy4yaeT KMHETHYECKYI0 3HEpruto 1,5 - 106I[>K. Kakyro KMHETHYECKYIO 3HEPIHIO MOJIYy4aeT
CTBOJI OpY/MsI BCIIEICTBUE OTAAYM?

28. KonbpkobOexerm waccorr 60 Kkr, cTos Ha KOHbKax Ha JbIy, OpocaeT B
TOPU30HTAJLHOM HaIlpaBJICHUU KaMeHb Maccoil 2 Kr co ckopocthio 10 m/c. Ha kakoe
paccTosTHUE OTKATUTCS MPH 3TOM KOHBbKOOEXel, ecinu Kod()(UIIMEHT TPEeHUs KOHBKOB O JieJ
0,02.

29. Mornekyna BOIOpOJa, MBHUTAIOMIAsCA cOo cKopocThio 400 M/c, MOAIETAaeT K CTEHKE
cocyma moxa yriaom 60° um ympyro ymapsiercs o Hee. OmnpeneiauTs UMITYJIbC, MOJTyYCHHBIN

cteHkol. [IpuHsTH Maccy MoseKysn paBHOM 3 1027 kr.



30. CranpHoii mapuk maccoit 50 T ynan ¢ BbICOTHI 1| M Ha OONBILIYIO IUIUTY, Mepe/iaB

el umnynsc cuisl, paBHbli 0,27 H'c. OnpenenuTs KOIMYECTBO TEIUIOTHI, BBIACIUBIIEHCS
IpU yJaape, U BBICOTY, HA KOTOPYIO IOJHUMETCS IIAPHK.

31. C xkakolf CKOpOCTBIO JIBUJKETCS JJIEKTPOH, €CIM €ro KHUHETUYEeCKas SHEpIus
1,02 M»aB? Onpenenuts UMITYJILC AIEKTPOHA.

32. KuHerndeckass >HEprusi 4acTHUIIbI OKa3ajach paBHOM ee »>Hepruu mnokos. Kakosa
CKOpPOCTb 3TOM 4acTUILbI?

33. Macca paBmxymerocs mnporoHa 2.5 - 1027 kr. Haiitu ckopocts u
KMHETUYECKYIO YHEPTHUIO TPOTOHA.

34. IIpoToH mpoles YCKOPSIOUyl pa3HOocTh noreHuuanoB B 200 MB. Bo ckonbko
pa3 ero pe’sTUBHUCTCKasi Macca OoJblne Macchl MoKosi? YeMy paBHa CKOPOCTh MPOTOHA?

35. OmnpenenuTh CKOPOCTh 3JEKTPOHA, €CIU €ro peIsITUBUCTCKAs macca B TPU pasa
0oJbIlle Macchl MOKOsl. BBIYMCINTD KUHETHUECKYIO M IOJIHYIO DHEPTHIO AJIEKTPOHA.

36. BpUHMCINTE CKOPOCTh, KHMHETUYECKYIO M IIOJHYK) DSHEPrui0 MNpPOTOHA B TOT
MOMEHT, KOT/Jla €T0 Macca paBHa Macce MOKOsI 0-4aCTHIIbI,

37. Haiitu wuMmOynbc, TOJHYH0O M  KMHETUYECKYKD  DSHEpPIHI0  JJIEKTPOHA,
JBIDKYIIIETOCS CO CKOPOCTHhIO, paBHOM 0,7¢. (¢ — CKOPOCTB CBETA)

38. IlporoH ® «@-4acTuUla MPOXOAAT OJWHAKOBYIO YCKOPSAIOIIYIO Pa3HOCTb
MOTEHIIMAJIOB, MOCJIe Yero Macca MPOTOHA COCTaBWIJIA MOJIOBHHY MAacChl TIOKOSI O-4aCTHUIIBI.
Onpenenuts pa3HOCTh NOTEHIUAIOB.

39. HaliTu wummynbc, TOJHYIO M  KHHETHYECKYIO  DJHEPIUI0  HEWUTpOHa,
JBIDKYIIETOCS cO CKOpocThio 0,6¢. (¢ — CKOpOCTh CBETA)

40. Bo ckompkOo pa3 Macca  JBWXKYIIErocss  JACHTpoHa  Oonblle  Macchl
JBIKYIIEroCs AJIEKTPOHA, €CIM MX CKOPOCTH COOTBETCTBeHHO paBHBI 0,6¢ u 0,9c. Uemy
paBHBI UX KHHETUYECKUE YHEPTUU?

4]1. HaiiTu CpegHIOI KHHETHYECKYI0 DJHEPIHI0 BpalaTeJbHOIO JBUXKEHHUS BCEX
Mouekyd, coaepxkamtuxcs B 0,20 T Bogopona ripu temreparype 27 °C.

42. [aenenue uneanpHoro rasza 10 wlla, xoHueHTpaumst monekyn 8 - 1010 3.
Onpenenuth CpeAHION KHHETUYECKYID HHEPrui0 IOCTYINATENbHOTO JBM)KEHUS OJIHOU
MOJIEKYJIbl U TEMIIEpaTypy rasa.

43. Onpenenutsb cpeHEEe 3HAYCHUE MOJHOW KUHETUYECKOW DHEPIUU OJHON MOJICKYJIbI
aproHa u BoAgHOro napa npu temmepatype 500 K.

44. CpenHsasi KUHETHUYECKas OSHEPIHsl IOCTYNATEIbHOTO JIBMJKEHUS MOJIEKYN Tasa

paBHa 15 - 10-21 Jbx. KoHuenTtpauus Monekyn paBHa 9 - 1019 em-3. Onpenenutsb
JlaBJICHUE Tra3a.
45. B 6amnone emkoctbio 50 51 HaxomuTcs cxarelid Bogopoxa npu 27 °C. Ilocne toro

KAaK 4acThb BO3[yXa BBIIYCTWIH, JABICHUE IOHHU3UIOCH HA 105 Tla. Onpenenuts Maccy
BBIIIYLIEHHOIO Bojpopoxaa. Ilpouecc cuuTaTh H30TEPMUUECKUM.

46. B cocyne, nmeromiem (Gopmy mapa, paauyc koroporo 0,1 m, Haxomutcst 56 T a3oTta.
Jlo xakoii TeMIiepaTypbl MOKHO HarpeTh Ia3, €CJIM CTEHKHU COCY/A BbIICPKHUBAIOT JaBICHUE

5:10° TTa?
47. Ilpu temneparype 300 K u maBnenun 1,2 - 10° Ia mWIOTHOCTH cMecH BOZOpOAA
u asora 1 kr/m3. OnpenenuTh MOISIPHYIO Maccy CMECH.

48. B Oammone emkocthio 0.8 M3 HaxomuTcsl 2 Kr Bojmopoma u 2,9 kr asora.
Onpenenuth JaBIEHHE CMECH, €CIM TemIleparypa okpyxkarouieid cpenbl 27 °C.

49. 1o kakoil TemmepaTypbl MOXXHO HarpeTh 3amasHHBIA cocyl, coaepxamuid 36 T
BOAbI, ‘ITO6BI OH HC pa3opBajicd, CCJIU H3BCCTHO, UYTO CTCHKU COCyIda BBIACPIKUBANOT

nasienue 5 - 100 ITa. OGbem cocyna 0,5 1.
50. Ilpu temmeparype 27°C u naBieHHH 106 Ma mmotHOCTS CMecH KHUCJIOpOJa U

asora 15 r/am3. OnpenenuTs MOJISIPHYIO MAacCy CMECH.
51. B cocynme emkocThio 1 11 comepKuTCs KUCIOpon Maccod 32 1. Onpenenutb
CpeHee YHUCJIO COyIapeHuid MOJeKyl B ceKyHay npu temneparype 100 K.



52. Omnpenenutb CpPEOHIO [UIMHY M CPEIHIO IMPOAOJDKUTEIBHOCTH CBOOOIHOIO
npobera MoJIeKyI yrieKucyoro rasa npu temneparype 400 K u naBnenun 1,38 Ila.

53. B cocyne emxocteto 1 1 Haxomurcs 4,4 T ymiekucnoro rasza. Onpenenursb
CPEZIHIOIO TIMHY CBOOOHOTO Ipo0era MOJICKYII.

54. Ompenenuts kodpdunmMeHT nupdy3un Teaus NpU  JTABICHUU 1-1106 Ta u
temmneparype 27 °C.

55.  Onmnpenmenuts  KO3PGUIHMEHT  BHYTPEHHETO  TPEHHS  KUCJIOpoAa  TIpH
temneparype 400 K.

56. B cocyne emkocteio 5 1 copepxkutcs 40 r aprona. Onpenenuts CpeaHee YHCIo
coyJapeHHI MOJIEKYJI B ceKyHay nipu temieparype 400 K.

57. Onpenenutb  KO3(QQUIMEHT  BHYTPEHHET0  TpPEHMsT  BO3AyXa  IpH
temmneparype 100 K.

58. Ompenenuth kodpdumment muddysun azora npu ngasinenun 0,5 - 10° Ta u
temmeparype 127 °C.
59. KoadpduuueHT BHYTPEHHEro TpPEHHUS KHCIOpOJa TMPU HOPMAJIBHBIX YCIOBHUSIX

1,9 104 koM - c. Onpenenuth KOIPPUIMEHT TEITONMPOBOAHOCTH KHUCIOPOA.

60. Koopduuument muddy3nn Bogopoaa mpu HOPMaIbHBIX yciloBusx 9,1 - 10 m2/c.
Onpenenuts K03(Q(HULIHEHT TEMIONPOBOIHOCTH BOAOPOA.

61. OmpenenuTb, KaKo€ KOJWYECTBO TEIUIOTHI HEOOXOIMMO COOOIIUTH aproHy
maccoit 400 1, uytoOm Harpeth ero Ha 100 K: a) mpu moctossHHOM oOBeme; 0) mpH
HOCTOSIHHOM JaBJICHUH.

62. Bo ckompko pa3  yBemMuuTCSs 00BeM 2 Moyleli  KHcIopoga  IpHU
U30TepMUYECKOM pacuipeHun npu temneparype 300 K, ecau nmpu stoMm razy cooOmmnu 4
KJ[’K Ter1oTHI.

63. Kakoe KOIMYECTBO TEIUIOTHI HYXKHO COOONIUTH 2 MOJIAIM BO3AyXa, YTOOBI OH
coepuun padory B 1000 J[x: a) mpu u30TepMHUECKOM Mpolecce; 0) mpu n300apuuecKom
npoiiecce.

64. Haiitu paGoTy ¥ U3MEHEHHE BHYTPEHHEH OSHEpruu Mpu  aanadaTHOM
pacmupennn 28 r a30Ta, eciu ero o0beM yBETHUYWICS B 1Ba pa3za. HauanmpHas Temmeparypa
azora 27 °C.

65. Kucnopon, 3anumaromuii oobeM 10 1 W Haxomsmuucs TMoA JaBICHUEM 2:109
[la, amgmabGatHo cxar 1o oObema 2 . Haiitu pabGory cxkaTtuss W W3MEHEHHE
BHYTpPEHHEH SHEPrUH KUCIOPOa.

66. OmnpenenuTh KOIMYECTBO TEIUIOTHI, COOOIIEHHOE 88 T YITIEKUCIIOro ras3a, eclid OH
6611 n300apuyecku Harpet oT 300 K 1o 350 K. Kakyio paGoTy mpu 3TOM MOXKET COBEPILUTH
ra3 ¥ Kak UI3MEHUTCS €r0 BHYTPEHHSS YHEPTrHsi?

67. Ilpm KkakoM Tpollecce BBHITOJHEEC NPOM3BOJAWTH PACHIMPEHHE BO3AyXa:
M300apUYECKOM WIIM U30TEPMHUYECKOM, €CIIM 00beM yBENWYMBAETCS B MSATh pa3. HavanbHas
TeMIleparypa ra3za B 000uX ciy4asx OJMHAKOBasl.

68. Ilpm kakoMm mpollecce BBITOJHEE MPOU3BOAUTHL HAarpeBaHHe 2 MOJEil aproHa Ha
100 K: a) uzobapuueckom; 0) H30XOPHUECKOM.

69. Azory wMaccoit 20 r mpu wu3o0apuyeckoM HarpeBaHuu cooOmmnu 3116 [Ix
TeruoThl. Kak m3MeHwmmach Temreparypa ¥ BHYTPEHHSSI DHEPTHUs Trasa.

70. Ilpm WM30TEPMHYECKOM pACHIUPEHUU OJHOTO MOJII BOAOpOJa Oblia 3aTpadycHa
teriota 4 kK, mpu 3ToM 00BEeM BOAOpOJa yBeNWYWICcS B MATh pa3. [lpu Kkakoit
TeMmIepaType mnpoTekaeT mnporecc? Uemy paBHO H3MEHEHHE BHYTPEHHEW SHEPrUM rasa,
KaKyro paboTy coBepaeT ra3?

71. Omnpenenutb H3MEHEHHE HSHTponuu 14 T a3ora mpu H300apHOM HArpeBaHUU
ero ot 27 °C no 127 °C.

72.Kak W3MEHUTCS SHTpomus 2 MOJEH YINEeKHCIOro ra3a Mpu H30TEPMUYECKOM
pacmupeHuu, eciniu o0beM ra3a yBEIMYMBACTCS B YETHIPE pasa.

73. Cosepmas 1nukin KapHo, ra3 otgan xonoaunbHUKy 25% — TEMIOTHI,
NOJYYeHHOW OoT  HarpeBarens. OmnpemenuTs  TEMIEPaTypy  XOJOAMJIBHHKA, €CIU
teMieparypa Harpesaress 400 K.



74. TemnoBas wMammHa pabotaer mo mukiay Kaprao, k.a.ja. koroporo 0,4. Kakos
Oymer K.I.J. STOW MAaIIMHBI, €CIIM OHAa OyIeT CcOBepIlaTh TOT K€ LUKI B OOpaTHOM
HanpasjIeHUU?

75. XononunbHas MamuHa paboTtaer mo oOparHoMy mukiIy KapHO, K.I.J. KOTOpOTO
40%. KakoB Oyner K.n.J. 3TOM MalIuHBI, €cid OHAa paboTaeT mo mpsMomy 1ukiy Kapso.

76. Ilpu mpsmom mwmkine KapHo TemsioBas mammHa coBeprraer padotry 1000 JIx.
Temneparypa narpesarens 500 K, rtemneparypa xonoguinsHuka 300 K. Omnpenenuts
KOJIMYECTBO TEIUIOTHI, IIOJIy4aeMOE€ MAIMHOM OT Harpesaresl.

77. HaliTu m3MeHeHUe SHTponuM mnpu HarpeBaHuu 2 Kr Boael oT 0 mo 100 °C u
HOoCJIeyIONEM PEBPALCHUH €€ B Iap MpH TOH ke TeMuepaType.

78. HailTu H3MEHEHHE HSHTPONUU MpPH IUIABJICHUM 2 KI CBUHIA W JAIbHEUIIEM
ero oxnaxaennu ot 327 no 0 °C.

79. OnpenennuTs U3MEHEHUE SHTPONMHM, IPOUCXOMALIEE NMPU CMEIIMBAHUU 2 KI' BOJBI,
Haxozsmieiicss npu temneparype 300 K, u 4 kr Bomel mpu temneparype 370 K.

80. Jlen wmaccoit 1 kr, Haxomsamumiics npu Temneparype 0 °C, HarpeBaroT 10
temneparypbl 57 °C. Onpenenuth udmenenue sutponuu. 201. B BepmmHax kBaapara co
ctopoHoir 0,1 M  pacrmonoxeHsl —paBHble OAHOMMEHHBIe  3apsiabl.  [loTeHiman
CO3/1aBaéMOro MMM TOJIs B IeHTpe kBazapara paseH 500 B. Onpenenuts 3apsa.

81. B BepmmHax kBaapata co cTopoHO 0,5 M pacmonokxeHbl 3apsabl OIMHAKOBON
BEIMYMHBI. B ciydae, xorma aBa coceqHUX 3apsia IOJIOKUTENbHBbIE, a JBa JPYIHUX —
OTpHUIIATEIIbHbIE, HANpPsDKEHHOCTh MOJS B IEHTpE KBajapara paBHa 144 B/m. Omnpenenutsb
BEJINYMHY 3apsJI0B.

82. B BepmmnHax kBajgpata co cropoHoil 0,1 m momemenst 3apsasl mo 0,1 K.
Onpenenuth HANpsHDKEHHOCTh M MOTEHIMAT IO B LEHTPE KBaJpara, €Clu OJUH U3
3apsAJ10B OTJIIMYAETCS 10 3HAKY OT OCTaJIbHBIX.

83. IlpocTtpaHcTBO MEXIy ABYMS NapajuleIbHBIMM OECKOHEYHBIMU IUIOCKOCTSIMH C

MOBEPXHOCTHON IJIOTHOCTBIO 3apsioB +5-108 u -9:10-8 Kwm2 sanmommeno  crexiom.
OnpenenuTh HANPSDKEHHOCTh TOJS: @) MEXKAY IUIOCKOCTSIMH; 0) BHE TUIOCKOCTEH.

84. Ha paccrossHum 8 cM Jpyr OT JIpyra B BO3AyXe HaxoasTcs aBa 3apsga no 1 uKi.
OnpenenuTb  HAOPSHKEHHOCTb W MOTEHUMaJ MO B TOYKe, Haxopasduleics Ha
pPacCTOSHUU 5 CM OT 3aps/I0B.

85. I[Be napaijICJIIbHBIC IIJIOCKOCTH OJHOMMCHHO 3apsAKCHDBI u HUMCIOT

MOBEPXHOCTHYIO IIOTHOCTh 3apsAaoB 2 u 4 nK/m2. Onpenenuts HaNpsYKEHHOCTH MOJISA: a)
MEXy IIOCKOCTSAMH; 0) BHE TIIOCKOCTEH.

86. Ecniu B LeHTp KBajpaTa, B BEpIIMHAX KOTOPOro HaxoasTcs 3apsansl mo +2 uKu,
NIOMECTUTh OTPULATEIbHBIM 3apsAl, TO pe3yJbTHpYIOIIas cujaa, JEHCTBYIOLAs Ha
KaXbll 3apsa, OydeT paBHA HyMO. BBIUMCINTH YUCIIOBOE 3HAYEHUE OTPULATEIBHOIO
3apsja.

87. 3apsaapl no 1 HKi momenieHsl B BepUIMHAX PAaBHOCTOPOHHETO TPEYrOJbHUKA CO
ctoponoii 0,2 M. PaBHopelicTBylomas cwi, JEHCTBYIOIIMX HAa  YETBEPTHIM  3apsf,
NOMELIEHHBIH Ha CepeJuHe OJHOM M3 CTOpOH TpeyroibHuka, paBHa 0,6 MxH.
Onpenenuts 3TOT 3apsili, HANPSHKEHHOCTh U MOTEHLIMAN M10JI1 B TOUKE €T0 PaCIOIOKEHHUS.

88. JIpa mapmka maccor mo 0,2 r moaBelieHbl B OOIIEH TOYKe Ha HUTIX IauHOM 0,5
M. Iapukam cooOummau 3aps] W HUTH pasouuiuck Ha yron 90°. OmpenenuThb
HaNpPsKEHHOCTh U MTOTEHLMA M0l B TOUKE [10/IBECA LIapHKa.

89. JIBa OAMHAKOBBIX 3apsga HAXoIATCs B Bo3ayxe Ha paccrosHuu 0,1 M apyr ot
npyra. HanpsbkeHHOCTH 1ot B TOuke, yaaineHHoW Ha paccrossHuu 0,06 M ot oxHoro u 0,08
M OT apyroro 3apsiiza, paBHa 10 kB/m. OmnpenenuTh MOTEHIIMAT TOJISI B JTOM TOYKE H
3HAa4YEHUE 3apsJI0B.

90. IMsummbka Maccoit 810715 kr YAEPKUBAETCA B  PAaBHOBECHM  MEXKIY
TOPU30OHTAIILHO  PACIIOJIOKEHHBIMM ~ OOKJIaJKaMU  TUIOCKOTO  KOHJEHcaropa. Pa3HOCTh
MOTEHLMAJIoB Mexay oOkmaakamu 490 B, a 3a3op mexay Humu 1 cm. OmnpenenuTs, BO
CKOJIIbKO Pa3 3aps]l MBUTMHKU OOJIbIIE 3JIEMEHTApPHOTO 3aps/a.

91. B mome  OecKOHEYHOW  paBHOMEPHO  3apsHKEHHOM  TJIOCKOCTH €

MOBEPXHOCTHON MJIOTHOCTHIO 3apsina 10 MxK1/m2 IepeMenaeTcss 3apsj U3 TOYKH,



Haxojfmeiicss Ha pacctosHuu 0,1 M OT IUIOCKOCTH, B TOYKy Ha paccrossaud 0,5 M or
Hee. OnpenenuTs 3apsi, €Cld Ipu 3TOM coBepIuaercs padota 1 mJx.

92. Kakyo paboTy HYXKHO COBepHmIMTh, 4TOOBI 3apsaasl | wu 2 HKI,
HaxoauBIIuecs Ha paccrostHuu 0,5 M, com3unuce 10 0,1 m?

93. TloBepxHOCTHas TUIOTHOCTh 3apsiga OECKOHEUYHON pPaBHOMEPHO 3apsDKEHHOM

MJI0CKOCTH paBHa 30 uKi/m2. Onpenenuth TOTOK BEKTOpa HANPSKEHHOCTH Yepe3
MOBEPXHOCTH Chephl AuaMETpPoM 15 cM, paccexkaeMoi ATON MITOCKOCTHIO MOIOJIAM.

94. 3apsn 1 HKn mepeHocutcss M3 OECKOHEYHOCTH B TOUYKY, HAXOMSIIYIOCS Ha
pacctossHuHM 0,1 M OT MOBEPXHOCTH MeTauIMueckoil cdepsl paauycoM 0,1 M, 3apsyKeHHOU C

MOBEPXHOCTHOM IUIOTHOCTBIO 10 Ku/m2. Onpenenutb paboTy nepeMeleHus 3apsa.
95. 3apsn 1 HKn nputsHyncs K  OeCKOHEYHOM IIOCKOCTH, PaBHOMEPHO

3apsOKEHHOM € MOBEPXHOCTHOW IUIOTHOCThIO 0,2 mxKin/m2. Ha kakom pPaccTOSTHUHM OT
MUIOCKOCTH HAXOAMJIICS 3apsifl, €cliu padoTa CUJ MOJs MO ero nepeMenieHuto pasHa 1 MxJ[x?

96. Kakyro paboTy COBEpINAOT CHJIBI MMOJS, €CIM OJHOMMEHHBIe 3apsnbl 1 u 2 uK,
HaXOIMBIIMECSH Ha paccTosHuM | cMm, paszonuiuck a0 paccrosgHus 10 cm?

97. Co CcKOpOCTBIO 2:107  wm/c JJIEKTPOH BJIETAET B IPOCTPAHCTBO MEXKIY
oOKJIaJIKaMH TIJIOCKOTO KOHJEHcAaTopa B CEpeMHE 3a30pa B HAalpaBlICHUH MapajuieIbHOM
obxmaakam. [Ipu kakoit MUHUMaIBbHON Pa3HOCTH MOTEHIIMATIOB Ha OOKIIAIKaxX JJIEKTPOH HE
BBUIETUT W3 KOHJEHCATOpa, €CIM JJIMHA KoHjaeHcaropa 10 cM, a paccTosHHE MEXIY €ro
oOxagkamu 1 cm?

98. 3apsan -1 uvKn mnepemectumncs B mnosne 3apama +1,5 vHKn u3 Toukm ¢
noreniuasoM 100 B B Touky c¢ morenumanom 600 B. Ompenenuts paboTy cuil mons u
paccTOsIHUE MEXY 3TUMU TOUKAMHU.

99. Bapsan 1 vKn nHaxomutcs Ha paccrosuud 0,2 M OT OECKOHEUHO JJTMHHOM
paBHOMEpPHO 3apsbkeHHOM HuTU. [loxg nelcTBHEM TMOJIA HUTH  3aps] MEpeMeIaeTcs
Ha 0,1 M. OnpenenuTh JIMHEHHYIO NMJIOTHOCTh 3apsiAa HHUTH, €clid padoTa CHJI MOJs paBHA
0,1 mMx/Ix.

100. Konnencarop ¢ mnapaduHOBBIM AMIIEKTPUKOM 3apsDKEH /10 Pa3HOCTH

noteruanoB 150 B. HampsbkeHHOCTh TOJNIA 6-100 B/M, mmomanps IDiacTHH 6 cm2.
OnpenennTh €MKOCTh KOHJIEHCATOpPA U TMOBEPXHOCTHYIO IUIOTHOCTH 3apsija Ha OOKIaJKax.

101. Bpramcnuth €MKOCTH OaTapew, COCTOSIIEH W3 TpeX KOHACHCATOPOB €MKOCTHIO
1 MK® KaXIbIi, TPU BCEX BO3MOXKHBIX CIIyYasiX UX COCIMHEHUS.

102. 3apsng Ha KaxaoM M3 ABYX MOCJIEAOBATEIbHO COCAMHEHHBIX KOHAEHCATOPOB
emkocteio 18 m 10 nk® pasen 0,09 vKn. Onpemenuts HampsbkeHue: a) Ha OaTtapee
KOHJICHCATOPOB; 0) Ha KaXJI0M KOHACHCATOpE.

103.  Konpencatop emkocthlo 6 MK®P  1OCIEIOBAaTeNbHO  COEOUHEH  C
KOHJICHCATOPOM HEM3BECTHOM €MKOCTH, M OHHU TMOAKIIOYEHBl K HCTOYHHUKY MOCTOSTHHOTO
HanpspkeHust 12 B. Onpenenutb eMKOCTh BTOPOTO KOHJIEHCATOpa M HANPSKEHUS] HA KaXKIOM
KOHJICHCATOpE, eciu 3apsn 6atapen 24 MxKo.

104. [IBa xoHmeHcatopa OAMHAKOBOM eMKOCTH 1o 3 MK® 3apsikeHbl OIUH J0
Hanpsbkenuss 100 B, a gpyroii — 200 B. Ompenenuts HampsiKeHHE MEXTY OOKIaIKaMu
KOHJIGHCATOPOB, €CIM MX COEOUHUTH MapajuielbHO: a) OJHOMMEHHO 3apsKEHHBIMU
oOkylagkaMy; 0) pa3HOMMEHHO 3apsKEHHBIMHU OOKJIAIKaMU.

105. TImockuii BO3MYIIHBIA KOHAEHCATOP 3apsi’KEH A0 pa3zHOoCcTHM nmoTeHuuano 300 B.

ITmomane mmactua 1 CM2, HaIpsDKEHHOCTh TOJs B 3a3ope Mexay Humu 300 kB/M.
OnpenenauTs NOBEPXHOCTHYK IUIOTHOCTh 3apsAfa Ha IUIACTHHAX, €MKOCTb M JHEPTHIO
KOHJIEHCATOpa.

106.  Haiftu  oObeMHYIO  IUIOTHOCTb  DHEPIMH  DJEKTPUYECKOro  MOJ,
CO3/1aBaeMOr0o 3apsDKEHHOW METaTM4ecKOr cdepoil pagumycoM 5 cM Ha pacCTOSIHUU 5

CM OT €€ IOBEPXHOCTH, €CIU IOBEPXHOCTHAs IUIOTHOCTH 3apsjia Ha Heit 2 MxKi/m2.

107. Ilnomaap MIACTUH TJIOCKOTO CIIOASHOTO KOoHaeHcatopa 1,1 CM2, 3a30p MEXIy

Humu 3 wmMm. Ilpu paspsne konpeHcatopa Bblnenuiach sHeprus 1 mx/Dx. [lo kakoit
pa3HOCTH NOTEHIMAJIOB OBLIT 3apsKeH KOHAeHcaTop?



108. DOmneprus miockoro Bo3aymHoro kosnugeHcaropa 0,4  w/x, pasHOCTB

MOTEeHIINaI0B Ha oOkiamkax 600 B, mmomans mnactux 1 cm2. Onpenenuts paccTOsHUE
MeXay OOKJIagKaM{, HampsDKEeHHOCTh M OOBEMHYIO — IJIOTHOCTh OHEPTUU  TOJA
KOH/IeHcaTopa.

109. Ilog  peiictBuem cuabl  npuTsokeHuss 1 MH  nuoanektpuk  mexnay
oOKIagKaMu KOHAeHcaTopa Haxomutcs mon aaienuem | Ila. OnpenenauTs SHEPTHIO H
00BEMHYIO TIJIOTHOCTh DJHEPTUM TIOJS KOHJICHCATOpa, €CIM PACCTOSHUE MEXIY €ro
oOximankamMu 1 M.

110. TInoTHOCTH TOKa B HUKEIMHOBOM MPOBOAHUKE IMHOM 25 M paBHa 1 MA/M2.

OnpenenuTs pa3HOCTh NOTEHIIMAJIOB HA KOHIAX POBOJHUKA.

111. OnpenenuTh MIOTHOCTH TOKA, TEKYIIETO MO NMPOBOAHUKY JUIMHOM 5 M, eciu Ha
KOHILIaX €ro IOJJIepKUBAETCSl Pa3HOCTh MOTeHHMaNoB 2 B. VYzaenbHoe comocrtaBieHue
Matepuana 2 MKOM'M.

112. HanpsxkeHne Ha KOHLAX MPOBOJHMKA compoTuBieHueM 5 Om 3a 0,5 ¢
paBHOMepHO Bo3pactaeT or 0 mo 20 B. Kakoil 3apsn mpoxomut yepe3 MpOBOJHHK 3a
3TO Bpemsi?

113. Temmneparypa Bodb(ppamoBoit HUTH 3nekTpoiamisl 2000 °C, nuamerp 0,02 mwm,
cuia Toka B Hell 4 A. OnpenenuTs HANPSKEHHOCTH I0JIS HUTU Ha €€ IOBEPXHOCTH.

114. Ha xoHIIax HUKEJIWHOBOTO MPOBOJHUKA IJIUHON 5 M TOIACPKUBACTCS Pa3HOCTH
noteHuuanoB 12 B. OnpenenuTs MIOTHOCTh TOKa B IMPOBOJHHUKE, €CIM €ro TeMmIeparypa
540 °C.

115. Buytpennee conporusienue akkymyssaropa 1 Owm. Ilpu cune Toka 2 A ero K.I.j.
paBeH 0,8. OmnpeaenuTh 3IEKTPOABMKYIIYIO CHIy akkymyisitopa. 237. Omnpenenuts
ANIEKTPOJBUKYIIYIO CHUITy AKKyMYJSTOPHOW Oarape, TOK KOPOTKOTO 3aMbIKaHUs KOTOPOM
10 A, ecnu npu MNOAKIIOUEHUM K HEH pe3ucTtopa compoTuBieHueM 2 OM cujaa Toka B
uenu paBHa 1 A.

116. DnexktpoaBwxkyiias cuia akkymyssitopa aBromoowis 12 B. Ilpu cune Toka 3 A
ero k... pased 0,8. OmpenenauTs BHYTPEHHEE CONPOTUBIEHUE AKKyMYJIATOPA.

117. K nCTOYHMKY TOKa IOJAKJIIOYAIOT OAWH pa3 pe3ucTop comportusieHueM 1 Owm,
npyroit paz — 4 OM. B oboux ciydasx Ha pe3ucTOpax 3a OAHO U TO K€ BPEMS BBIIEISACTCS
OJJMHAKOBOE KOJIMYECTBO TeIIOThl. Onpenenuts BHYTPEHHEE CONPOTUBICHHE HCTOYHUKA
TOKA.

118. [lBa OAMHAKOBBIX MCTOYHMKA TOKa COEAMHEHbl B  OJHOM  Cllyyae
IIOCJIEZIOBATENIBHO, B APYroM — MapajUleIbHO M 3aMKHYThl Ha BHEIIHEE CONPOTUBIICHHE
1 Om. Ilpu xakoM BHYTPEHHEM COIPOTUBIEHMM HCTOYHMKA CHUJIa TOKA BO BHEIIHEW IENH
OyzneT B 000HX ciTydasiX OJMHAKOBOU?

PA3JEJIbI «<MAT'HETHU3M, OIITUKA U KBAHTOBAS ®U3UKA»

1. JlBa OECKOHEYHO MJIMHHBIX MPSIMOJMHEHHBIX INPOBOJHUKA C TOKaMH 6 u 8§ A
pPacHoJIoKEHbl NEPIEHIUKYISAPHO Apyr Apyry. OmnpenenuTs MHAYKIHUIO U HanpsyKEHHOCTh
MarHUTHOTO TOJsI B CEpEeJUHE KpaTyaiIlero pacCTOSHUS MEXAY NMPOBOIHUKAMH, PABHOTO
20 cMm.

2. TIlo ngByM  OECKOHEYHO  JJIMHHBIM  HPSIMOJUHEHHBIM  HapasiebHbIM
IIPOBOJIHUKAM, PACCTOSIHUE MEXAY KOTOPhIMHM 15 CM, B OJHOM HaIpaBJIEHUU TEKYT TOKHU 4
u 6 A. Onpenenuth paccTOSHUE OT MPOBOAHMKA C MEHBIIMM TOKOM [0 T'€OMETPUYECKOro
MecTa TOYeK, B KOTOPOM HAampsKEHHOCTbh MarHUTHOIO MOJISl paBHA HYJIIO.

3. Pemurs 3amady 2 [0d ciay4as, KOrjJa TOKHM TEKYT B IPOTHBOMOJIOXKHBIX
HaIpaBICHUAX.

4. Tlo ngByM  OECKOHEYHO  JJIMHHBIM  HPSIMOJUHEHHBIM  TapaieNbHBIM
IIPOBOJIHUKAM TEKyT TOKA 5 1 10 A B 0HOM HampaBlIeHUHU. | €OMETpUYECKOE MECTO TOYEK,
B KOTOPOM HHAYKLHMS MAarHUTHOTO IIOJII paBHA HYJIO, HAXOAUTCA Ha paccrosHuu 10
CM OT NPOBOJHMKA C MEHBIIUM TOKOM. ONpENeNnTh pacCCTOSHUE MEXKIY IPOBOJHUKAMHU.



5. Ilo kompueBoMy mpoBOAHUKY paauycoM 10 cm Tteuer Tok 4 A. IlapamnensHo
IUIOCKOCTH KOJIBLIEBOIO IIPOBOJHMKA HA PAacCTOSHHUM 2 CM HAJ €ro LEHTPOM IPOXOIUT
OECKOHEYHO JJIMHHBIA TPSAMOJMHEHHBIM TNPOBOMHUK, MO KOTOPOMY TeueT TOK 2 A.
OnpenenuTh UHAYKIWIO W HANpsHKEHHOCTh MArHUTHOIO TOJSE B LIEHTPE KOJBIA.
PaccmoTpeTs Bce BO3MOXKHBIE Cllydau.

6. JIBa KpyroBbIX BHUTKAa C TOKOM JIEKaT B OJHOW IUIOCKOCTH M HUMEIOT OOIIMiA
ueHtp. Pammyc Oompmoro Butka 12 cm, MeHbmiero — 8 cm. HampspkeHHOCTh mojst B
IeHTpe BUTKOB paBHa 50 A/M, ecnu TOKM TEKYT B OJHOM HAINpPABICHHUH, W HYJIO, €CIH B
IPOTUBOMNONIOKHOM. ONPENENIUTh CUITy TOKOB, TEKYIIHUX IO KPYTOBBIM BUTKAM.

7. BecKkOHEYHO JJIMHHBIA TPAMOJMHEHHBIA TPOBOAHUK C TOKOM 3 A pacmoioXeH
Ha paccrosHun 20 cMm OT neHTpa BUTKAa paguycoM 10 cm ¢ Tokom 1 A. Onpenenuthb
HaIMpsOKEHHOCTh M MHAYKIUIO MAarHUTHOTO IMOJISI B IIEHTPE BUTKA JUIsl CJIy4yaeB, KOrJa
IPOBOJHMK: a) PACIIOJIOKEH IMEPIEeHINKYIIPHO IUIOCKOCTH BUTKA; 0) B MJIOCKOCTH BUTKA.

8. Ilo xBampaTtHOii pamke co ctopoHoi 0,2 M Teder Tok 4 A. Omnpenenuth
HaNpPsHKEHHOCTh U MHIYKIIMIO MarHUTHOTO TOJISI B LIGHTPE PaMKH.

9. Ilo kBampatHOWl pamke Teuer TOK 4 A. HanpseHHOCTh MarHMTHOTO MOJIA B
neHTpe pamku 4,5 A/M. OnpenenauTs NepuMeTp pamKu.

10. ITo xBanpaTHOU pamke co cTopoHOu 0,2 M TEUeT TOK, KOTOPBIM CO3/1aeT B LIEHTpE
paMKH MarHMTHOE TOJIe HampspDKEHHOCThIO 4,5 A/M. OmnpenenuTh CHITy TOKA B paMKe.

11. HeszakperuieHHslii mpoBogHuk Maccodt 0,1 T u jgmuHOM 7,6 CM HaxomauTcs B
paBHOBECMHM B  TOPH30HTAJIHLHOM  MAarHUTHOM II0J€  HampspDkeHHOCThIO 10 A/wm.
Omnpenenuts CUly TOKa B IMPOBOJHHUKE, €CIM OH NEPHEHAMKYJISAPEH JMHUSAM WHIYKIHH
MOJIA.

12. JlBa mapajuielbHbIX OECKOHEYHO [UIMHHBIX MpPOBOJHMKA ¢ Tokamu 10 A
B3auMOACUCTBYIOT ¢ cwiod 1 MH Ha 1 M ux mmuabl. Ha kKakoM pacCTOSHUM HAaXOMATCS
MIPOBOJTHUKH ?

13. Haiitu paguyc TpaekTOpWH MPOTOHA B MAarHUTHOM mnojie ¢ uHaykuued 0,5 T,
€CJIM OH JIBMKETCS TIEPIICHIUKYISIPHO eMy U 00IaaeT KuHeTuYeckon sHeprueit 3 MaB.

14. Kakoe yckopenue mnpuoOpeTaer mpoBoaHUK Mmaccodt 0,1 r u qmmHON 8§ cMm B
OJTHOPOJTHOM MAarHUTHOM TIoJie HampspKeHHOCThIo 10 kKA/M, ecnu cuima Toka B HeM 1 A, a
HaIpaBJIeHUs TOKAa U UHAYKIIUH B3aUMHO NEPHIEHANKYIISIPHBI?

15. DOnexrpon ¢ snHeprueit 300 5B aBMKETCS NEPNEHAUKYISPHO JIMHUAM WHIYKIIHHU
OJTHOPOJHOTO MArHUTHOTO TOJS HampsbDKEeHHOCTHhIO 465 A/m. Ompenenuts cuiy JlopeHra,
CKOPOCTb U paiuyC TPACKTOPUU AJIEKTPOHA.

16. MomeHT wuMmynbca  OpPOTOHA B OJHOPOJAHOM  MAarHUTHOM  TIOJIE

HanpspkeHHocThi0o 20 KA/M paBeH 6,6-10 -23 kr-m2/c. Haiitn KMHETUYECKYIO0 HEPIHIO
IIPOTOHA, €CJIM OH JIBMIKETCS EPIIEHIUKYISAPHO JIMHUSIM MarHUTHOM MHIYKIIUU TOJIS.

17. Ha pacctosHum 5 MM M[apauiedbHO  NPSAMOJIMHEWHOMY  JUIMHHOMY
NIPOBOJHUKY JIBIXKETCS DJICKTPOH C KUHEeTW4deckoil sHeprueir 1 ksB. Kaxkas cuma Oyner
JICCTBOBATh HA 3JIEKTPOH, €CJIU O MPOBOAY MYCTUTH TOK 1 A?

18. Ilporon pABWXKETCS B MarHUTHOM TIolie HampsbkeHHocThio 10 A/M mo
OKPY>KHOCTH paguycoM 2 cM. HaliTu KHHETHYECKYIO S3HEPTHIO IPOTOHA.

19.Ilo npsAMONMHEHHBIM JJIMHHBIM MapajuleIbHBIM NPOBOAHMKAM, HAaXOASIMMCS Ha
paccTossHuU 2 cM, B OJIHOM HarpaBieHUU TeKyT Toku o 1 A. Kakyro pabory Ha eauHuily
JUIMHBl TIPOBOAHUKOB HYKHO COBEPIUUTH, YTOOBI Pa3BUHYTh UX 10 PACCTOSHUS 4 cM?

20. OpHOpomHOE MAarHWTHOE TMOJe HampsbkeHHocThio 900 A/M  nmeicTByeT Ha
MOMEIIEHHBIM B HErO MPOBOAHUK JUIMHOU 25 cM ¢ cwiioi 1 MH. Onpenenuts cuity TOoka B
IIPOBOJIHUKE, €CJIM Yrojl MEXJy HaIlpaBICHUSIMU TOKAa W MHAYKLUHUHU MArHUTHOTO IOJIS
paBeH 45°.

21. llepneHIuKyIspHO JHUHUSAM HMHAYKUAA OJHOPOJHOTO MAarHUTHOTO  TOJS
uaayknue 0,3 To  gBmkercs mNpoBOAHMK JMHOW 15 cM co ckopocthio 10 m/c.
Onpenenuts /1C, BOZBHUKAIOILYIO B IPOBOAHUKE.

22. llepneHIUKYJISIpHO JHUHUSAM MHAYKUMHM OJHOPOJHOTO MAarHUTHOIO  IOJS
uaaykueir 0,1 mMTn mo AByM mapajuleIbHBIM TNPOBOAHUKAM JIBUXKETCS O€3 TpeHUs
nepembluka anuHo 20 cm. Ilpu 3amplkaHuM L€y, conaepskKalieil 3Ty MepeMbluKy, B HeEH



uner tok 0,01 A. OnpeneiauTe CKOPOCTh IBHKEHUS NEepeMblYKU. CONMPOTUBICHUE LIETIH
0,1 Om.

23. Ha KoHIIax KpbUIbEB caMmolieTa pazMaxoM 20 M, JIETSIIEro co cKkopocThio 900  km/4,
BO3HHMKAET DJICKTPOABUKYILAS cuia MHYKIHAH 0,06 B. Onpenenutsb
BEPTUKAJIBHYIO COCTABJISIONIYIO HAMPSKEHHOCTH MAarHUTHOTO TOJIS 3eMIIH.

24. B TUIOCKOCTH, TEPHEHAUKYISIPHOM  OJHOPOJAHOMY  MArHUTHOMY  TOJIO

HaIps>KEHHOCTHIO 2:10° A/m BpaIllaeTCAd CTepkeHb JIMHON 0,4 M OTHOCHUTEIBHO OCH,
npoxomsuieil depe3 ero cepeAuHy. B cTepkHe HMHIyHHpYETCS SJIEKTPOABIKYIIAS
cuna, pasHas 0,2 B. Onpeaenuts yriioByr0 CKOPOCTb CTEPKHS.

25. Karymka n3 100 BuTkOB miomazasto 15 cm2 Bpamaercsa ¢ vyactorod 5 I'm B
OTHOPOMHOM MarHuTHOM moje wuHAyknuei 0,2 Tn. Ock BpalleHUs NepHeHIUKYIIpHA
OCM  KaTylmKd ¥ JUHUSAM  MHAYKOUKW — 1nois.  Onpefenutb  MaKCUMAJIbHYIO
ANEKTPOABUKYIIYIO CHITY UHAYKIMU B KaTyIIIKE.

26. llenp coctouT M3 coleHoMaa W UCTOUYHMKA Toka. ConeHompa Oe€3 cepaevyHHKa
nuHoM 15 cM m amameTpoM 4 CM HMMEET IUIOTHYKO HAaMOTKY H3 JABYX CJIOE€B MEIHOTO
npoBoga auamerpoM 0,2 mm. Ilo conenoumy Tteuer Tok 1 A. Omnpenenuts 3JIC
CaMOMHJYKIUU B COJICHOUJE B TOT MOMEHT BPEMEHH IOCJE OTKIIOYEHHUS €ro OT UCTOYHUKA
TOKa, KOIJla CUjla TOKa YMEHbIIWIAach B Ba pa3za. ConmpoTHUBIEHHEM HCTOYHUKA TOKA M
MOBOSIINX TPOBOJIOB IPEHEOPEUb.

27. Pemuth 3amadyy 26 a8 ciaydas COJEHOMZA C CEPACYHUKOM, MAarHUTHas
MIPOHUIIAEMOCTh KoToporo pasHa 1000.

28. Cuia ToKa B cosleHouze paBHOMEPHO Bo3pactaeT oT 0 1o 10 A 3a 1 mun, npu  3TOM
coneHouy HakarmBaer sHepruto 20 Jxk. Kakas 3JIC unpyuupyercs B coieHouae?

29. OpnHocnoiiHbl coneHoup 0e3 cepaeuHuka anuHoM 20 cM u nuameTpoMm 4 cMm
UMeeT IUIOTHYI0O HaMOTKY M3 MeaHoro nposoaa auamerpom 0,1 mm. 3a 0,1 ¢ cuima Toka B
HEM paBHOMepHO yObiBaeT ¢ 5 A mo 0. OmnpenenuTh ICKTPOABIKYIIYIO CUITY WHIYKIIHH
B COJICHOU/IE.

30. Ilo ycnoBuro 3amauum 29 omnpeaenuTs 3apsi, OPOLIEAIIAA Yepe3 COJCHOU]
MOCJI€ €r0 OTKIIFOUEHUS.

31. UYemy paBHa 0O0bEMHas IUIOTHOCTb JHEPIMM MAarHUTHOTO TIOJII B COJICHOUJE
0e3 ceplieYHHKa, WMEIOIIETO IIOTHYIO OJHOCIOWHYIO HAMOTKY MpoBoJoM auameTpom 0,2
MM, €CJIM IO HEMY TeueT TOK BeinuduHbl 0,1 A?

32. Tlo ycnoButo 3amaun 31 HAWTU HPHEPTHUI0 MAarHUTHOTO TOJSI COJICHOWJIA, €CIIH €ro
nnuHa 20 oM, a quamerp 4 oM.

33. KBampatHass pamka co ctopoHoil 1 cm comepxkut 100 BUTKOB U MOMEIICHa B
OHOPOJIHOEC MAarHUTHOE Toyie HampsbkeHHocThio 100 A/m. Hanmpaenenue mosns
coctaBisier yron 30° ¢ HOpManbpio K pamke. Kakas paGora coBepuraercsi mpu THOBOPOTE
paMku Ha 30° B OIHY U APYTYIO CTOPOHY, €CJIM MO HEeW TeueT ToK 1 A?

34. Tlo ycnoButo 3aiaun 33 onpeneauts paboTy MpH MOBOPOTE PAMKHU B MOJOXKECHHE,
MIPU KOTOPOM €€ TUIOCKOCTh COBIIAJIA€T C HAIMPABICHUEM JIMHUN UHIYKIUU MOJIS.

35. Tlox peiicTBMEM OJHOPOAHOTO MAarHUTHOIO TMOJSI NEPNEHIUKYISPHO JIMHUAM
WHIYKIIMA HAYMHAET TEepEeMEIIaTbCsl NPSMOJUHEHHBIA MPOBOJHUK Maccol 2 T, IO
kotopoMy TedeT TOok 10 A. Kakoii MarHuTHBIA MOTOK MEpPEceYeT 3TOT MPOBOJAHHUK K
MOMEHTY BPEMEHH, KOrJla CKOPOCTh €ro cTaHeT paBHa 31,6 m/c?

36. IlpoBonHuk ¢ TtokoM 1 A mnmHO#i 0,3 M paBHOMEPHO BpAILAETCS BOKPYI OCH,
MPOXOIAIICH dYepe3 €ro KOHEI, B IUIOCKOCTH TMEPHEHAUKYISAPHON JTUHUSM WHIYKIIUH
MarHMTHOTO TIOJISl HAIPsDKEHHOCThIO | KA/M. 3a OJHY MHHYTY BpAIllCeHHS COBEPIIACTCS
pabora 0,1 [Ix. Ompenenuth YIIIOBYIO CKOPOCThH BpaIllEHUS MPOBOJIHUKA.

37. OpmHOpOAHOE MAarHUTHOE TMoJe, OObEMHasl IJIOTHOCTh SHepruu Koroporo 0,4

I[)K/M3, NeHCTBYeT Ha TMPOBOAHUK, PACIHOJOXKECHHBIH  MEPIEHAUKYIIPHO JIUHUAM
unaykuuy, cuior 0,1 MH Ha 1 cm ero mnuubel. Onpenenuts CUIly TOKa B IPOBOAHUKE.

38. OOmotka coneHouga wumeer comnpotuBieHue 10  Om. KakoBa ero
WHJIYKTUBHOCTb, €CJU MpU NpoxoxkaeHuu Toka 3a 0,05 ¢ B HEM BBIJENSAETCS KOJIMYECTBO
TEIUTIOTHI, SKBUBAJICHTHOE YHEPTUUA MarHUTHOTO TOJIsL coieHou 1a?

39. B Bakyyme pacmpoCTpaHSeTCi IUIOCKas AJIEKTPOMarHWTHash BOJIHA. AMIUIMTYAA
HalpsOKEHHOCTH  MarHuTHoro mois Boaael 0,1 A/M.  OmnpenenuTs  aMIUIATYIy



HANpPSHKEHHOCTH  3JICKTPUYECKOTO TIOJNS BOJHBI M CPEAHIOK 10 BPEMEHHU IUIOTHOCTh
SHCPIUur BOJHBIL.
40. B omHopomHo¥ u um3oTpomHou cpene ( & =2,u=1) pacupocTpaHsercst TIocKas

AJIEKTPOMArHUTHasl  BOJIHA. AMIUIMTY/la HANpSKEHHOCTU 3JIEKTPUYECKOrO IOl BOJIHBI
50 B/m. Haiitn amMmimTymy HampsHyKEHHOCTH MAarHUTHOTO TOJIs U (Da30BYI0 CKOPOCTH BOJIHBI.
41. YpaBHEHUE IIIOCKOW 3JIEKTPOMarHUTHOM BOJIHBI, PACIPOCTPAHSIIOLIEHCS B CPEOE, C

u=1, wumeer sua: £=10sin(6,28- 108 419y, OnpeenuTh qUAIeKTPUYECKYIO IPOHUIIAEMOCTh
Cpellbl U JUINHY BOJIHBI.

42. B BakyyMme pacnpoCTpaHseTCs IIJIOCKas 3JIEKTPOMarHUTHas BOJHA. AMIUIUTYyJa
HaIPsHKEHHOCTH dJieKTpudeckoro mojisi BosHbl 100 B/M. Kakyro sHepruro mepeHoCHT 3Ta

BOJIHA 4epe3 Iomanky 50 cm2, PACIOJIOKEHHYIO MEPHEeHAUKYIIPHO  HaIPaBIICHUIO

pacupocTpaHeHHsi BOJHBI, 3a Bpewms ¢ = | muH. [lepuon BoaHbl 7 <<{.
43. B cpene ( &£=2,u=1)pacnpocTpassiercs IJIOCKas 3JIEKTPOMAarHWTHas BOJIHA.

AMIIIUTYAa HampsDKEHHOCTH MarHuTHoro mons BomHel 0,5 A/M. Ha ee myrtu
NEPHNEHIUKYJIAPHO  HAMNpPaBICHUIO  PACIPOCTPAHEHUS  PACIMOJIOKEHA MOTJIOLIA0IIAs
MOBEPXHOCTh, UMerotmas Gopmy kpyra paguycom 0,1 m. Uemy paBHA 3HEPrUs MOTIONICHUS
3TOM MOBEPXHOCTHIO 3a BpeMs ¢ = 30 ¢? [lepuon Bonnbl T << .

44. VYpaBHEHHE IUIOCKOW BOJHBI, PACOPOCTPAHSAIONIECHCS B YIPYrod Cpeae, UMEET

B s =10"sin(62807 —1,256x). Omnpenenuts TUTUHY BOJIHBI, CKOPOCTH €€
pacmipoCTpaHeHHS U YaCTOTY KOJICOaHHI.

45. KoneOmromecss TOYKM YAaleHbl OT WCTOYHHMKA KOJEOaHWN Ha pacCcTOsSHUE
0,5 u 1,77 M B HampaBlIeHUU pacmpocTpaHeHus BOJMHBI. Pa3sHOCTh (pa3 ux konebGaHuil paBHa

3n/4. Yactora KonmeGaHmii mcrounmka 100 c-l. Onpenenurts JUIMHY BOJHBI U CKOPOCThH €€
pacnpocTpaHeHusl.

46. Yemy paBHa pa3HOCTH (a3 KomeOaHUH ABYX TOYEK, €CIIM OHM YIAJIEHBI IPYT OT
Jpyra Ha pacCcTosiHMe 3 M U JIeXaT Ha NPSMOM, MEpHeHIUKYIIpHOH (DPOHTY BOJIHBL
Ckopocth pacnpoctpaneHust BomHbl 600 M/c, a mepuox konebanuii 0,02 c.

47. OnpenenuTh MJIMHY 3BYKOBOM BOJIHBI B BO3lyxe mpu Temmneparype 20°C, ecnu
gacrora kojieoanguii 700 I'11.

48. HaiiTu CKOpPOCTh paclnpoCTpaHEHHUs 3ByKa B JBYXaTOMHOM rase, €CJH U3BECTHO,

YTO IJIOTHOCTH 3TOTO r'a3a MpU JaBICHUU 103 Ila paBHa 1,29 Kr/M3.

49. PaccTossHMEe MEXAYy JByMSl KOI€pEHTHbIMM HCTOYHMKaMH 0,9 MM, a paccTtosiHue
OT MCTOYHUKOB 10 3KpaHa 1,5 M. VICTOUHMKM HCIYCKalOT MOHOXPOMATUYECKUI CBET C
JuiMHON BoHBI 0,6 MKM. OnpenenuTh 4HMCiIO0 MHTEPPEPEHLUOHHBIX M0JIOC, MPUXOIAIINXCS
Ha |1 cMm aKpaHa.

50. B omnweite IOHra ogHa w3 miened MNEpPEKpPhIBAIACH MPO3PAYHON MIIACTHHKON
TonmuuHOM 11 MKM, BCIEICTBHE 4Yero LEHTpajbHAasl CBETJas IMO0J0Ca CMEIlalach B
MOJIOKEHHUE, TNEPBOHAYAIBHO 3aHATOE JECATOW CBETIOM mosocod. Haltu mnoxasarens
MpEeJIOMJICHUST TUTACTUHBI, €CIU JJIMHA BOJIHBI cBeTa paBHa 0,55 MKM.

51. Ha wMbuibHyI0 mJeHKYy mnajnaer Oenbiii cBer mnon ymioMm 45°. [lpu  kakoit
HAaUMEHBIIEH TONIIMHE IJICHKW OTPaKEHHbIE JIydd OyIyT OKpalleHbl B 3€JCHBIA IBET
(4=0,54 mxm)? IlokazaTens mpenoMJIeHHS MbUIBHOW BogbI 1,33.

52. Ha mnenky w3 rmuuepuHa TtomuuHoi 0,25 MM magaer Oenblii cBer. Kakum
OyZmeT Ka3aThCsl IIBET IJICHKM B OTPAXCHHOM CBETE, €CJIHM YroJl MajeHus Jy4deill paBeH
60°?

53. Jlnsa ycTpaHeHHs] OTpaKeHHS CBETa HAa MMOBEPXHOCTh CTEKJISTHHOM JTMH3BI HAHOCHUTCS
MJICHKa BEUIECTBA C IOKa3arejieM MpesiomiaeHus 1,3 MeHblnMm, yeM y crekia. [lpu kakoit
HAaUMEHBIIIEH TONIIMHE 3TOM TJICHKU OTpa)KeHUE cBeTa ¢ AnuHOU BomHBI 0,48 MKM He OyneT
HAOIIIOATHCS, €CIIM YroJ najeHus myyei 30°7

54. Ha TOHKMI CTEKJISTHHBIN KJIMH IMaJlaeT HOPMaJbHO CBET C JUIMHOU BOJMHBI 0,72 MKM.
PacctosiHue mexay coceAHUMHU HHTEP(PEPEHIIMOHHBIMH TIOJIOCAMU B OTPAXKEHHOM CBETE
paBuo 0,8 w™wm. Ilokazarens mnpenomieHus crexiaa 1,5. OnpeaenuTs Yroia MExXIy
MOBEPXHOCTSAMHM KJIMHA.

55. Ha TOHKMH CTEKIIHHBIM KIHMH IIaJaeT HOPMaJIbHO MOHOXPOMATHUYECKHH CBET.
HauMeHbplnass ToNmIMHA KJIWHA, C KOTOPOH BHUAHBI HHTEPPEPECHIMOHHBIC TOJOCH B
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oTpaxkeHHOM cBere, paBHa 0,12 mxm. Paccrosnue wexny nmonocamu 0,6 mMMm. Haiitu
yrojl MEXJAy TOBEPXHOCTAMM KJIMHA W JUIMHY BOJHBI CBETa, €CJIM IIOKa3aTelb
npesomiieHus crekia 1,5.

56. Kombeita HproToHa 00pa3yroTcsi MEXKIy IUIOCKAM CTEKJIOM U JIMH30M C PaJlyCcoM
kpuBM3HbI 10 M. MoOHOXpOMaTW4YeCKHWid CBET NaJaeT HOpMaibHO. J[MaMeTrp TpeThero
CBETJIOTO KOJIbLIAa B OTPAXEHHOM CBeTe paBeH 8 MM. HallTu nnuHy BOJHBI MaJaroIIEro
CBETa.

57. YcranoBka 1 HaOmoneHust koner; HploToHa ocBemiaeTcs MOHOXPOMAaTHUYECKUM
CBETOM, MajaronM HopMmaibHO. J{muHa BonHbl cBeta 0,5 MxMm. Haiitu panunyc KpuUBH3HBI
JUH3BI, €CJIM JIUaMETP YETBEPTOrO TEMHOIO KOJbIAa B OTPAKEHHOM CBETE PaBEH § MM.

58. B ycranoBke misi HabOmogeHUsT kKoiell HpI0TOHAa MpOCTPaHCTBO MEXIYy JUH30H M
CTEKJISTHHOM TJIACTUHKOM 3alOJHEHO XUAKOCThI0. OmnpenenuTh moKas3arelb MpeIoMIICHUS
KHUAKOCTH, €CIM JUaMETP BTOPOIO CBETJIOIO KOJIbLIAa B OTPAKEHHOM CBETE PAaBEH 5 MM.
Cser ¢ qyuHo# BonHbI 0,615 MKM magaet HopMalibHO. Paanyc KpUBU3HBI JIUH3BI 9 M.

59. Tlog kakuM yIJIOM K TOPHU3OHTY JIOJDKHO HaxomuThes ConHIE, YTOOBI €ro Jy4H,
OTpaXeHHbIE OT MOBEPXHOCTHU BOJIbI, OBLITM MAaKCUMAJIbHO TOJISIPU30BAHBI?

60. EcrecTBeHHBII CBEeT MajaaeT Ha KPUCTAUl ajlMa3a [OA YIJIOM IIOJHOM
nossspuzanuu. Halitu yron npenomiieHus cBeTa.

61. EcTecTBeHHBI CBET NaJaeT HAa MOBEPXHOCTh JUAIEKTPUKA IO YIJIOM IOJHOU
nonsipu3anuu. Koaddumuent orpaxkenus ceera paser 0,085. Haiitu cTeneHs momispusaium
MIPEJIOMIIEHHOTO JIy4a.

62. EcTecTBEHHBI CBET MaJaeT Ha MOBEPXHOCTh AMAJIEKTPUKA IOJ YIJIOM IOJIHOMN
nonsipuzanuu. Kosdduumuent mpomyckanuss cBera paBeH 0,92. Haiitu crenenb
NOJIIPU3ALIUU TIPETOMIIEHHOTO JIy4a.

63. EcTtecTBeHHBI CBET MajaeT HAa MOBEPXHOCTh JUAIEKTPUKA IO YIJIOM IOJIHOM
nosgpusanuu. CreneHp MOJSApU3alUM  NpejoMiieHHoro Jy4a coctaBisier 0,09. Haiitu
KO3 ((HUIIMEHT OTPaKCHHS CBETA.

64. EcTecTBEeHHBIN CBET MPOXOAUT Yepe3 JABa MOJIApU3ATOPa, Yrojl MEX]y IIaBHBIMHU
IJIOCKOCTSIMU  KOTOpbIX paBeH 30°. Bo CKOMbKO pa3 yMEHBIIUTCS UHTEHCUBHOCTH CBETa
1ocjie IPOXOXKIAEHUS 3TOoM cucteMbl? CuMTaTh, 4TO KXKABIM IOJSAPU3ATOP OTPAKAET U
nomomntaer 10% magaromero Ha HHUX CBETA.

65. Uemy paBeH yroja MexAy IJIABHBIMU IUIOCKOCTSIMH JBYX MOJSPU3ATOPOB, €CIIHU
MHTEHCUBHOCTh CBE€Ta, MPOIIEAIIET0 Yepe3 HUX, yMeHblIwiack B 5,3 paza? Cuurarb, 4TO
KKl MOJspU3aTop OTpakaeT U morjomaer 13% magaroiero Ha HUX CBETA.

66. EcTecTBEeHHBIN CBET NMPOXOAUT YEPE3 JBA MOJIAPU3ATOPA, YroJl MEKIY INIaBHBIMU
MIOCKOCTSIMU ~ KoTophix 30°. Bo CKOIbKO pa3 M3MEHUTCS WHTEHCHUBHOCTH CBETA,
IPOLIENIIET0 ATy CHCTEMY, €CIU YTOJI MEX]y IJIOCKOCTAMU MOJSIPU3aTOPOB YBEIUUYHUTh
B JIBa paza?

67. KBapueByl0 IUIACTMHKY TOJIUMHOM 3MM, BBIPE3aHHYIO MEPHEHIUKYISIPHO
ONTUYECKOM OCH, NMOMECTWIN MEXAY JBYyMs MHojspuzaropaMu. OIpenenauTb MNOCTOSHHYIO
BpallleHUs KBaplLa JJi1 KPacCHOIO CBETa, €CJIM €ro HMHTEHCHUBHOCTb IIOCJE IPOXOXKACHHUS
ATOM CHCTEMBbl MaKCUMaJlbHa, KOIJA yrojl MeXay ITIaBHBIMU IIJIOCKOCTSAMH IOJIIPU3aTOPOB
45°.

68. PactBop caxapa ¢ koHmentpamuend 0,25 r/em3 Tommmmoit 18 oM
MOBOPAYMBAET TUIOCKOCTh MOJISIPU3ALUM MOHOXpOMaTtuyeckoro cera Ha yroa 30°. Ipyroit
pacTBOp TOJIMHOW 16 CcM TOBOpauMBAaeT IUIOCKOCTh MOJSIPU3AIMA ATOTO K€ CBETa
Ha yrou 24°. OnpenenuTh KOHLIEHTPALUIO caxapa BO BTOPOM pacTBOpE.

69. OrmpenenuTh UIMHY BOJIHBI, OTBEYAIOIIYI0 MAaKCUMyMy HCIIyCKaTe€JIbHOU
crocoOHOCTH depHOro Tena mpu Temmeparype 37 °C M SHEpreTM4ecKylo CBETUMOCTh
Tena.

70. MakcumyM WucCHycKaTelbHOW crmocoOHocTH ConHIla TPUXOAUTCS Ha JJTUHY
BomHbl 0,5 wMkM. Cumtas, uyrto CoyHLIE WH3Iy4yaeT Kak YEpHOE Tello, ONpPEAeNUTh
TEMIIEPATYPY €r0 NOBEPXHOCTU U MOIIHOCTh U3TyUYEHHUS.

71.  Cuurag, 4yro ConaHue H3Iy4aeT KaK UYEpHOE  TEJIO, OIPEIEIHUTh
WHTCHCUBHOCTh COJIHEYHOTO W3Iy4YeHHss BOmm3n 3emiu. Temmeparypy MOBEPXHOCTH
CounHia mpuHATH paBHo 5780 K.
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72. Cuurtas, yto CoJHLE H3Iy4aeT KaK YEpHOE TeJO0, BBIUUCIUTH HACKOJIbKO
yMmeHblaercss macca CoslHLIA 3a IO BCIEACTBUE H3JIyYEHUS M CKOJIBKO 3TO COCTaBISAET
npoueHToB. Temmneparypy mnosepxHocTu ConHua mnpuHATh paBHou 5780 K.

73. BpuucIuTh TEMIEpaTypy TMOBEPXHOCTH 3€MJIM, CUYHTasi €€ TOCTOSHHOM, B
INPEANOJIOKEHUN, YTO 3€MJIsl KakK YEpHOE TeJI0 H3JIYy4aeT CTOJIbKO HHEPIHH, CKOJIBKO

nojriy4act oOT COJ'IHI_Ia. MHTEeHCUBHOCTb COJHEYHOT'O H3ITYyUYCHUA BOIM3M 3eMiIn IIPpUHATDH

paBHoii 1,37 kB1/m2.

74. OmnpenenuTh JaBJICHUE COJMHEYHBIX JIy4ed, HOpPMajJbHO MaJalolMX Ha
3epKAbHYI0 MOBEPXHOCTh. MIHTEHCHBHOCTH COHEYHOTO W3IMy4YEHUS MPHUHATH paBHOU 1,37

KkBT/M2.
75. TIIOTHOCTh TIOTOKAa SHEPTUU B HMMITYJbCE HW3JIYYCHHUsS Jlazepa MOXKET JOCTHTraTh

suauernst 10 Br/m2. Onpenenuth JaBlieHHE TaKOrO M3JIy4yeHHs, HOPMaJIbHO MaJa0LIero
Ha YEPHYIO MIOBEPXHOCTb.

76. Ceer c¢ pnuHOM BoaHBl 0,5 MKM HOpPMajabHO IIQJaeT Ha 3€pKaIbHYIO
MOBEPXHOCTh M MpPOM3BOIUT Ha Hee aasneHue 4 wmklla. Omnpepenuts yucino (HOTOHOB,

€XKECEKYHTHO MaJarluX Ha 1 em? oToii IIOBEPXHOCTH.
77. JlaBneHue cBeTa ¢ JUIMHOM BoaHBI 0,6 MKM, IaJarollero HOPMAalIbHO HAa YEPHYIO
noBepxHocTh, paBHO | wMklla. OnpenenuTs uncino (OTOHOB, MANAIOUINX 32 CEKYHAY Ha

1 em2 310t MMOBEPXHOCTH.

78. JlaBieHue cBeTa, HOPMaJIbHO NAJalOIIeEro Ha IOBEPXHOCTb, paBHO 2 Mklla.
OnpenenuTh KOHIEHTPAUWIO (OTOHOB BOJHM3M IOBEPXHOCTH, €CJIM JUTMHA BOJIHBI CBETA
paBHa 0,45 MxM, a kodddumueHT orpaxenus 0,5.

79. OmnpenenuTh MaKCHUMaJbHYI) CKOPOCTh (DOTORJNEKTPOHOB, BBUICTAIONIUX U3
BOJIL()PAMOBOTO IEKTPOAA, OCBEIIAEMOTO YIbTPA(PHOIETOBBIM CBETOM C JJIMHOW BONHBI 0,2
MKM.

80. Kartoxg BakyymMHOTO (pOTOR/IEMEHTa OCBEIIA€TCSl CBETOM C JIMHOW BoiHBI 0,38
MKM. @DOTOTOK MpeKpamaercss MpUu 3a[AEPKUBAIOIIECH Pa3HOCTH MOTEHIUAIOB PABHOM
1,4 B. Haiitu paboTy BbIXO/a 3JIEKTPOHOB U3 KaTOAA.

81. [L[IMHKOBBIM ANEKTPOJI OCBEMIAETCS MOHOXPOMATHYECKUM CBETOM. DOTOTOK
MpeKpalaeTcs Npu 3aaepkuBaroiiedl pasHoctu mnoteHnuanoB 0,4 B. Berauciauts giauHy
BOJIHBI CBETA, IPUMEHSBIIETOCS IPU OCBEIIECHUU.

82. KpacHoii rpanune ¢otodddekra coorBercTBYeT umHA BOJHBI 0,332 MKM.
HaiiTu 1nvMHy MOHOXpOMATHYECKOW CBETOBOWM BOJIHBI, MAJAOMIEH Ha HJIEKTPOMA, €CIIH
($OTOTOK MpeKpalaercs MpH 3aJep>KUBAIOIIEH pa3sHOCTH MOTEeHIIMaIo0B paBHoit 0,4 B.

83. Haiitu  BenuMuMHYy  3aJ€pKHUBAIOIIE  PAa3sHOCTM  NOTEHUUAIOB s
(OTO31EKTPOHOB, HCITyCKaeMBbIX pu OCBEILIEHNN 1LI€3UEBOT0 NIEKTpoJa
yIbTPadUOICTOBBIMHA JTy4aMu C JITTHHOW BOJHBI 0,3 MKM.

84. B pesymbraTe KOMIITOHOBCKOTO pacCesHUsS Ha CBOOOJHOM DJJICKTPOHE JIMHA
BOJIHBI raMMa-(pOTOHA yBEIMYMWIACch B JIBa pa3a. HaillTu KMHETUYECKYIO SHEPTHI0 U UMITYJIbC
JJIEKTPOHA OTAAYM, €clu yroi paccesHust ¢oroHa paBeH 60°. JIo CTOIKHOBEHHS SIEKTPOH
HIOKOUJICSL.

85. B pesynpTare KOMNITOHOBCKOI'O paccesHHMsi Ha CBOOOJHOM 3JIEKTPOHE SHEPrus
ramMmma-QoTOHa yMEHBIIWIACh B TPU pasza. YTon paccesHus ¢oroHa paBen 60°. Haiitu
KMHETUYECKYIO DSHEPrHI0 W HMIYJIbC OJJIEKTpOHA OTHaud. J[0 CTOJKHOBEHHS AIIEKTPOH
TTOKOMJICS.

86. I'amma-oton ¢ sueprueii 1,02 MsB B pesynbraTe KOMITOHOBCKOTO PacCesHUs
Ha CBOOOJHOM OJIEKTPOHE OTKJIOHMJICS OT MEpBOHAYAJIBLHOTO HAmNpaBieHus Ha yroa 90°.
Onpenenutb KMHETUYECKYI0 SHEPIMI0 U HMMIIYJIbC 3JEKTpOHA OTAauM. o CTONKHOBEHHUS
3JIEKTPOH MOKOMJICS.

87. T'amma-doToH ¢ anuHOW BOMHBI 2,43 MM HUCHBITal KOMIITOHOBCKOE paccesHue
Ha CBOOOJHOM 3JIEKTpOHE CTporo Hazaa. OnpeneanuTh KUHETUYECKYIO SHEPTUI0 U UMITYJIbC
JIEKTpOHA OTHauu. /0 CTOIKHOBEHMS 3JIEKTPOH MOKOUIICS.

88. IlepBoHauanbHO  IOKOMBIIMINCA  CBOOOAHBI  DJIEKTPOH B  pe3ylbTare
KOMITTOHOBCKOTO paccessHus Ha HeM ramma-gorona c¢ sHeprueit 0,51 M»sB mpuobpen
kuHeTH4eckyto sHepruro 0,06 MaB. Uemy paBen yron paccesHusi poToHa?
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89. CpenHee pacCTOSIHME 3JEKTPOHA OT spa B HEBO30YXJIEHHOM aToMe BOAOpOIa
paBHO 52,9 nM. BpIUHMCANT MHHMMAJIBHYKO HEOINPEAEIEHHOCTh CKOPOCTH JJIEKTPOHA B
aToMe.

90. Mcnonb3yss COOTHOLIEHHWE HEONPENEIEHHOCTEH, MOKa3aTh, YTO B SAPE HE MOTYT

HaXOAUTHCS DJIEKTPOHBL. JIMHEMHBIE pa3Mepsl SApa IPUHATE PaBHBIMHU 5,8-10‘15 M.

91. UYemy paBHa MUHUMAalbHasi HEONPEICICHHOCTh KOOPAMHATHI IOKOSIIETOCS
3JIeKTpOoHa?

92. BpluMCINTE MHUHUMAJIbHYIO HEOINPEACICHHOCTh KOOPAMHATBHI  IOKOSILErocs
npoToHa?

93. Kunetnueckasi 3Heprus IpoTOHA paBHA €ro 3HEpruu Mmokos. Uemy paBHa NpU 3TOM
MUHUMaJIbHAsI HEONPEIEIIEHHOCTh KOOPIMHATHI TPOTOHA?

94. Macca ABWXKYIIETOCS DJJCKTpOHAa B JBa pas3a OOJbIIE €ro Macchl TOKOS.
BbraucanTe MUHUMAaJIBHYIO HEOIIPEACICHHOCTh KOOPIMHATHI 3JIEKTPOHA.

95. UYemy paBHa MHUHHMMaJbHas  HEONPEIECNCHHOCTh KOOPAMHATHI  (POTOHAa,
COOTBETCTBYIOLLET0 BUAUMOMY M3IYyYEHUIO C AIMHOM BOIHBI 0,55 MKM.

96. Cpennee BpeMs JKH3HM 3Ta-ME30Ha COCTaBISET 2,4D10‘19 C, a €ro sHeprus
nokos paBHa 549 M»5B. BeruncinuTs MUHUMAJIbHYIO HEONIPEACIIEHHOCTh MacChl YaCTULIBI.

97. CpemHee BpeMs >XHM3HH BO30YXKICHHOTO COCTOSHHS aromMa paBHO 12 HC.
Bobruncnute MUHUMAaIbHYIO HEONPENENEHHOCTh UIMHBI BOJIHBI A=0,12 MKM u3IydeHus npu
[IepexXo/ie aTOMa B OCHOBHOE COCTOSTHUE.

98. EctecTBeHHas IHMpHHA CHEKTpalbHOW JWHUU A=0,55MKM, COOTBETCTBYIOIICH
nepexony aroMa B OCHOBHOe cocrtosiHue, paBHa 0,01 mM. Omnpenenuts cpeanee BpeMms
XKHU3HU BO30Y)KJJCHHOT'O COCTOSTHHSI aToMa.

99. Anbda-yactuna  HaxomuTcsi B OECKOHEYHO  IIIyOOKOM  OJHOMEpHOM
NOTEHUUaIbHOW siMe. YeMy paBHa IIMpPUHA SMbI, €CIM MUHUMAaJIbHAsl SHEPIUs
qacTUIELI cocTaBisgeT 6 M»HB.

100. DneKTpoH HAaXOAUTCS B OECKOHEYHO TITyOOKOH OJHOMEpHOW MOTEHIIMAIBLHON sMe
mupuHod 0,1 mM. BBIYMCIWTE UIMHY BOJHBI M3JIYyYEHHs] NPU TEPEXOAE SIEKTPOHA CO
BTOPOT'O Ha IIEPBBIN YHEPIreTUYECKUM YPOBEHD.

101. IIporon HaxoauTcs B OECKOHEYHO ITTyOOKOM OJHOMEpPHOI MOTEHIMAIbHON sSMe
mupuHod 0,01 nM. BpluMCINTE [IMHY BOJHBI U3 JIYYEHHS TPU MEPEXOAE MPOTOHA C
TPETHEr0 Ha BTOPOW IHEPreTUUECKUN YPOBEHbD.

102. Atom Bomopona HaxoguTCs B  OECKOHEUHO TIyOOKOH  OIHOMEpHOM
noteHuuanbHoW siMe mupuHOoM 0,1 M. BbluuMciIuTh pa3sHOCTH HHEPrUl COCEIHUX
yYpOBHEH, COOTBETCTBYIOIUX CpEIHEH SHEpPruu  TEIJIOBOTO JBM)KEHHS aTomMa IpHU
temmneparype 300 K.

103. Yactuma HaxomuTcss B OECKOHEYHO TIIyOOKOH OJHOMEPHOM IMOTEHIIMATBHOW siMe
MIMPUHON / B OCHOBHOM COCTOSIHUM. B Kakux TOYkax SIMbl IIJIOTHOCTh BEPOSTHOCTH
OOHapy»XeHHsI YacCTHUIbl COBMAAAET C KJIACCUYECKOHN MIOTHOCTHIO BEPOSITHOCTH.

104. Yactuna HaxoauTcsi B OECKOHEYHO TIIyOOKOW OJHOMEPHOU MOTEHLUATbHON siMe
HIMPUHOM / B OCHOBHOM COCTOSIHMM. YeMy paBHO OTHOIIEHHE IUIOTHOCTU BEPOSTHOCTH
OoOHapyKeHHsI YaCTHUIIbl B LIEHTPE MBI K KJIACCUYECKOMN TUIOTHOCTU BEPOSTHOCTH.

105. Yactuma HaxomuTcs B OECKOHEYHO TTyOOKOM OJHOMEpPHON MOTECHIIMAIBHOU siMe
MIUPUHON [ B TEpBOM BO3OYKIEHHOM COCTOSHUU. B Kakux TOUkax sMbl IIJIOTHOCTb
BEPOSTHOCTH OOHApYKEHHsI YacTUI[bl MAKCUMaJIbHA, & B KAKUX MUHUMAJIbHA.

106. Yactuia HaxomuTcst B OECKOHEYHO TITyOOKOH OJHOMEpPHOW MOTCHIHMATHHON sIMe
HIMPUHOM / Ha  BTOPOM  DHEpPreTMYeckoM  ypoBHe. OmnpeaenuTs BepOATHOCTb
0oOHapy>XeHHsI 9acTHIIBI B penenax ot 0 mo //3.

107. YacTtuma HaxoguTcs B OECKOHEYHO TIIyOOKOW OJHOMEpPHOH MOTEHIMATbHOU sMe
IMIUPUHON / B OCHOBHOM COCTOSIHUU. HaliTu OTHOIIEHNE BEpOSITHOCTEH HAXOXKICHUS YaCTHIIbI
B ipeaenax ot 0 mo /3 u ot /3 no 2//3

108. Yactuna HaxomuTcss B OECKOHEYHO ITTyOOKOM OJHOMEpPHOM MOTEHLMAIBHON sMe
MIUPUHON /. BBIYMCIUTH OTHOILIEHHWE BEPOSTHOCTEH HAXOXKACHHUS YaCTULBI B Mpezaenax
or 0 mo /4 nns mepBOro M BTOPOTO YHEPTETUUYECKUX YPOBHEH.

109. Beraucauth AepEKT MacChl, DHEPTHIO0 CBS3M U YICIbHYIO SHEPIHIO CBS3H
JEUTEPUSL.
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110. Boruncnuth neeKT Macchl, SHEPTHIO CBSI3U U YIEIbHYIO SHEPTUIO CBA3U ajbda-
YaCTHUIIBL.

111. Bol4uciauTh 1eeKT Macchl, SHEPTUIO CBSA3H M yIEbHYIO SHEPTHIO CBA3H sIpa 3 B .

112. Boruncnuth aeeKT Macchl, SHEPTHIO CBSI3U U YIEIbHYIO SHEPTUIO CBS3U A1pa
wCa .

113. Boruncnuth aeeKT Macchl, SHEPTHIO CBSI3U U YIEIbHYIO SHEPTUIO CBSA3U A1pa
g

114. BenecTeue pajMoakTUBHOTO pachaga U  Tpespamaercss B gy Pb. CKONBKO
anb(da- u Oera-npeBpalieHuil OH MPH 3TOM UCTIBITHIBACT?

115. 3a xaxoe BpeMs pacnanaercs 87,5% aromoB 4 Ca ?

116. Kakas 1ons INepBOHAYAJIBHOIO  KOJIMYECTBA  PAJUOAKTHBHOIO  M30TONA
pacnagaercst 3a BpeMsl )KU3HH 3TOro U3oTomna’?

117. Ckonbko aToMOB . Rn pacnanaercs 3a CyTKu B 1 T 3T0ro usorona?

118. Haiitu mepuoxa mnoisypacnaja paJuOaKTUBHOIO IpernapaTra, €CiId 3a CYTKH €ro
AKTUBHOCTh YMEHBIIAETCS B TPU pasa.

119. BblYMCAUTH TOJIIMHY CJIOS TOJIOBUHHOIO IMOIJIOIIEHHUS] CBHUHLA JUJIsI FaMMa-
Jy4yei, JIMHA BOJIHBI KOTOpbIX paBHa 0,775 HM.

120. Yemy paBHa 5Heprusi ramMma-(GOTOHOB, €CIM TNPU NPOXOKICHUM dYepe3 CIOH
KeJe3a TOMIUHON 3 CM MHTEHCHUBHOCTh U3IYUYCHHUS OCIalIIseTCsl B TPU pasa.

121. Bo ckompKO pa3 M3MEHHTCS WHTEHCHBHOCTh H3JIy4EHHUS TaMMa-(OTOHOB C
sHepruet 2 MbsB npu npoxokaeHuM HKpaHa, COCTOAIIEr0 W3 JABYX IUIMT: CBHHIIOBOM
TOJIIIIMHON 2 CM U QJTIOMHUHUEBOU TOIIIMHONA 5 cM?

122. Paccuurtarh TONIIMHY 3alIUTHOTO CBUHIIOBOTO CIIOS, KOTOPBIM ociabmiseT
MHTCHCUBHOCTb M3JIy4eHUs raMma-(OTOHOB ¢ sHeprueit 2 MsB B 5 pas.

123. Onpenenutsh MOPOTOBYIO SHEPTHIO 00pa30BaHUS 3JIEKTPOHHO-TIO3UTPOHHON Mapbl

B KYJOHOBCKOM IIOJI€ 3JIEKTPOHA, KOTOpas IPOMUCXOIUT IO CXeMeE: Y+ e ™— e~ + et +e.
124.  OmnpenenuTh  MakCUMaJbHYI0  KUHETHYECKYIO  DHEPTUIO  JJIEKTPOHA,
HCITyCKAaeMOoro Npu pacnaje HeuTpoHa. Hanucates cxemy pacnaza.

125. BBIYUCIUTE SHEPTHIO sepHON peakiuu: n+ 'sB — [Li+ JHe.
126. BoraucauTh SHeprHIo sjepHoil peakuu: p+ 'sB — 35 He .
127. Boraucauts sHepruio sjepHoii peakiuu: H +H — JHe+n

128. BbIumCIIUTS SHEPrUio saepHoit peakuun: ,He+ "N — O+ p.

129. Momubaen  uMeer  OOBEMOIICHTPUPOBAHHYIO  KYOMUYECKYI0  pEIICTKY.
BerynciuTh TUIOTHOCTH MONUOIEHA H PACCTOSHUE MEXIY ONMKaHIIUMHU COCETHUMU
aToMaMM, €CIu napaMmeTp peweTku paseH 0,315 HM.

130. Kenezo nMeeT 00BEMOIIEHTPUPOBAHHYTO KyOHM4ECKYyIO pelIeTKy.
Boruncnute mapameTp pemieTKM W PacCTOSHUE MEXAy —ONumKalIMMU COCeTHUMU

aromamu. [lmoTHOCTH kene3a paBHa 7,87 r/em3.

131. OmnpenenuTs MaKCHUMalbHYIO OSHEprui0 (GOHOHA B KpuCTaIe, aedaeBcKas
temreparypa kotoporo paBHa 200 K. Kakoe xkomuuecTBO ()OHOHOB C MaKCHMAallbHOMN
sHeprueit Bo30yxkmaercs B cpemHeMm mpu temmeparype 300 K.

132. HaiiTu OTHOIIEHHE CpeIHEero 4ucia (JOHOHOB B KPUCTAIUIC, UMEIOIIUX YHEPTHIO
B JIBa pa3a MEHBIIYI0O MaKCHUMAaJbHOH, K CpelHEeMYy 4YHCITy (POHOHOB C MaKCHMaJIbHON
sHeprueit npum Ttemneparype 300 K. JleGaeBckas TemmepaTypa kpuctaiia paBHa 150
K.

133. BblunuciauTh MOJSIpHBIE TEIUIOEMKOCTH aimasa M uesus npu temneparype 200 K.
Temnepatypa JleGas s anmasa u 11e3usi cooTBeTcTBeHHO paBHa 1860 K u 38 K.

134. BpruucnuTh yaeNbHYIO TEIJIOEMKOCTh pyOuaus npu temneparypax 3 K u 300 K.
Temneparypa JlebGas nns pyouaus 56 K.
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135. OmnpenenuTs NPUMECHYIO AIIEKTPOMPOBOJHOCTH ajiMasa, COAepkKaiiero 0op ¢
KOHIIEHTpauuen 21021 M3 u mpmmesk c KOHIIEHTpauen 1-1021 3, IToaBuxHOCTH

3JICKTPOHOB M JBIPOK JJIS ajiMa3a COOTBETCTBeHHO paBHa 0,18 n 0,12 M2/(B~c).
136. Onpenenuth NPUMECHYIO 3JIEKTPOMPOBOJHOCTh ajiMa3a, COACPKAIIEro UHAUN C

KOHIICHTpaluen 51021 M3 u CypbMy C KOHLIEHTpauueu 21021 3. TloaBukHOCTE

AJIEKTPOHOB M ABIPOK JIJIsl ajiMa3a cOOTBETCTBEHHO paBHa 0,18 u 0,12 M2/(B'C).
137. OnpenenuTs IPUMECHYIO JIEKTPONPOBOAHOCTh T€PMaHMUsI, COACPKAIIETO UHIUN C

KOHLICHTpaLueun 1-11022v-3 u Mmpmbak ¢ KOHLIEHTpauueun 61021 M3, IlogBM>kHOCTH

AJIEKTPOHOB M JBIPOK JJIsl TepMaHMs COOTBETCTBEHHO paBHa 0,45 u 0,35 M2/(B‘C).
138. Omnpenenuth NPUMECHYIO 3JEKTPOIPOBOJHOCTb KPEMHHs, COIEpKaliero 0op ¢

KOHIIEHTpauuen 211022 »3 y CypbMy C KOHLIEHTpalHei 31021 M3, IMonBuxHOCTE
9JICKTPOHOB M JBIPOK JUIsl KpeMHHsI cooTBeTcTBeHHO pasHa 0,13 u 0,05 M2/(B-c).

Tunossle 3a1aHuA K IK3aMeHy o qucuumanze (1 kypce)

HpOBCI[CHI/Ie HpOMC)KYTOqHOﬁ arTeCTalu B 1 CCMECTPEC B BUJAC SK3aMCHA. 3a,I[aHI/I${ Ha 3K3aMCHC

CoZIepKaT 2 TEOPETHYECKUX BOIPOCA.

3a)1a1me AJISl TIOKA3aTEJIsl OCHUBAHUSA NUCKPUIITOPAa «3HaeT» BI/II[ 3adaHuA
Bapmuanr 1 TEOPETHYCCKUIA,
1. Kunemartnka. XapakT€pUCTUKHU JBH>KCHUS. BOITPOCHI K

[psiMoIMHENHOE PABHOMEPHOE M PABHOYCKOPEHHOE OK3aMCHY

JABHKCHUA.

2. Pabora B mexanuke. KuHeTnueckas v moTeHIMAILHAS
SHEPTUH.

Bapuant 2
1. JIBM>KeHHUE MO OKPY>KHOCTU. XapaKTEPUCTUKHU JBHKECHUS.

PaBHOMEpHOE U paBHOYCKOPEHHOE ABM)KEHUS.

2. MowmenT cribl. OCHOBHOM 3aKOH JUHAMUKH
BpAILlaTEIbHOTO ABMKEHUS.

Bapuanr 3
1. Jlunamuka MaTepuaJbHON TOUKHU. 3aKOHbI HBIOTOHBI.

2. MexaHuueckas SHEprusi. 3aKOH COXPaHEHUs IOJTHOU
MEXaHUYECKOU SHEPTUH.

Bapmuanr 4
1. Wmnynbe Tena. 3aK0H COXpaHEHUSI UMITYJIbCA CUCTEMBI

TECII.

2. AGcomoTHO TBepaoe Teio. Kunernueckas sHeprust
BpaIlCHUS.

Bapmuanr S
1. Tepmomunamuueckue napamerpsl (T, P, V). OnbiTHbIE
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ra3oBbBIE 3aKOHBI
2. Yucno cremeHeidl cBoOOIBI. 3aKOH pacmpeeIeHUs
SHEPTUH MOJIEKyJ. Pacder sHeprum MoJeKy.

Bapmuanr 6
1. WneanpHslii ra3. OcuoBHoe ypaBHenne MKT uneansHoro
rasza. YpaBHEHHE COCTOSIHUS UACATBHOTO rasa.
2. Pabora mnpu wusmMeHeHHMH oObeMa Tra3a. BHyTpeHHsAA
sHeprus. [lepBoe Hayano TEPMOIMHAMUKH.

Bapuant 7
1. Temnosele n xonoauibHbie MamuHbl. L{ukn Kapho.
2. TemmoemkocTh ra3za. M3oxopHas uW  m300apHas
TEIJIOEMKOCTh. Y paBHeHUE Maiepa.

Bapuanr 8
1. Jpwxenne wmomekyn. Cpeanssi MHA CBOOOJHOTO
npobera. Ee 3aBUcHMOCTB OT TeMIIEpaTyphl U IaBICHUS.
2. Ob6parumbie 1 HeoOpaTHMBbIE Tpolecchl. Bropoe Havamo
TEPMOJIMHAMUKH.

Bapuanrt 9
1. duddysus. 3akon Ouka. Koopduuuent nuddysnn.
2. Apnuabatunyeckuii mpouecc. YpaBHeHue Ilyaccona.
Pabora mnpu aguabatuyeckoM U U30TEPMUYECKOM
nmpoueccax.

Bapuanr 10
1. CBoiicTBa 3IEKTPUUECKOTO 3apsiaa. 3aKOH COXPaHEHUS

ANIEKTPHUYECKOTO 3apsizia.

2. Kunemartuka. XapakTepUCTUKU JBUKECHHUS.
[IpsimonrHEHOE PaBHOMEPHOE M pAaBHOYCKOPEHHOE
JBUKEHUS.

Bapmuanr 11
1.B3aumoeicTBUE 2IEKTPUUECKUX 3apsiioB. 3akoH KyioHa.

2./Ilnnamuka MaTepuaabHON TOYKU. 3aKOHbI HBIOTOHBI.

Bapuaur 12
1.IloTok BekTOpa HAMNPSKEHHOCTU DBJIEKTPOCTATHUYECKOIO
nosi. Teopema ['aycca misi 2JIEKTpPOCTaTUYECKOrO IOJS B
BaKyyMe.
2.M30tepmbl Ban-gep-Baansca. CpaBHeHHE € ONBITHBIMH
JaHHbIMU. 130TEpMBL.

Bapmnanr 13
1.PaboTa BbIX0O/1a ANIEKTPOHOB M3 MeTauia. KonTakTHas

Pa3HOCTL MOTCHIIMAJIOB.
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2. Pacnpenenenus boneiimana u Makcaesia.
Bapomerpuueckas ¢popmyna.

Bapuant 14
1. MarauTHoe 1oJIe ¥ €ro XapaKTEPUCTUKH.
2. 3apsa B maruutHoM noje. Cuna JlopeHniia.

Bapuant 15
1. 3akon buo-Caapa-Jlannaca.
2. I[BI/I)KCHI/IG 3apAKCHHBIX YaCTUL] B MAHUTHOM I10JIC.

Bapuanr 16
1. MarnuTHOE€ mose NpsMOro ToKa 1 B LIEHTPE KOJIblia €
TOKOM.

2. Dddexr Xomna u ero NpuMeHEHHE.

Bapmuanr 17
1. 3axon Amnepa. BzaumozeiicTBue napajieibHbIX TOKOB.
2. llupkynauus BEKTOpa MarHUTHOM MHIYKIUH.

Bapmuanr 18
1. Pacuer MarHUTHOTO MOJIS COJICHOUAA U TOPOUA.
2. Ilotok BexkTOpa MarHuTHOM HHAYKIMH. Teopema ["aycca.

Bapmuanr 19
1. MaraurHast BOCOpUUMYHUBOCTb U MarHUTHas
MIPOHUIIAEMOCTb.

2. Ilupkynsuus BEKTOpa MarHUTHON MHIYKIMH.

Bapuanr 20
1. 3aKkoHbl TeOMETPUYECKON ONTHUKHU. SIBIE€HHE TMOJIHOIO
BHYTPEHHETO OTPAKEHUS.2.
2. Jludpakuus Dpaynrodepa Ha OXHOH IIEIU. Y CIOBHUS
I(PaKIUOHHBIX MAKCUMYyMa U MUHUMYMa.

Bapuanr 21
1. Hnrepdepenmus CBETA. KorepentHocTh u
MOHOXPOMaTHUYHOCTh ~ CBETOBBIX  BOJIH.  YCJOBHE
KOT€PEHTHOCTH JIByX BOJIH.
2. Judpakuus  Dpaynropepa Ha  AUPpPaKIUOHHOU
pemeTke. YcnoBus TUPPAKIMOHHBIX MaKCHUMyMa H

MUHUMYMa.
Bapuaur 22
1. Hurtepdepenius B TOHKUX IUIeHKax. [loockl paBHOTO
HaKJIOHA.

2. Tlonspu3zaums cBeTa Npu OTPAKEHUHU U MPEJTOMIICHUHU Ha
IpaHuULE pa3ziena IUIIEKTPUKOB. 3akoH bprocrepa.

Bapuant 23
1. Meron 30u @penens. Audpaxius OpeHens Ha KPyrioMm




OTBEPCTHH.

2. Dddext Jomnepa. «KpacHoe» u «proseToBoe
CMEILCHHUS.

Bapuant 24
1. Meron 30u @penens. Audpaxius Openens Ha KPyrioMm

HCIMIPO3pavYHOM JHCKE.

2. 3aKOHBI FT€OMETPUYECKON ONTUKHU. SIBIIEHNE TIOJTHOTO
BHYTPEHHETO OTPAKEHHUS.

Bapmuanr 25
2. T'unore3a ne bpoiiis u ee onbITHAS IPOBEPKA.
1. Mopuens atroma Pesepdopaa.

Bapmuanr 26
2. Ilpunnun neonpenenennoctei [ eitzendepra.
2. Mogens aroma ToMcoHa.

Bapuant 27
1. BosiHOBast PyHKITHS YaCTHIIBI.
2. Monens atoma bopa.

Bapuant 28
1. YpaBnenue lIpeaunrepa ajisi KBAaHTOBOH MEXaHHUKH.
2. O6o6mmenHas cepus baabmepa.

Bapuant 29
2. Yactuua B NpsIMOYTOJIbHOM MOTEHIIMAIBHOM SIME.
3. Ilocrynartsl Teopun bopa.

Bapuan130
1. KBaHTOBBI TrapMOHUYECKUN OCHIIIISATOP.
2. ATtoMm BOJIOpOJia B KBAHTOBOM MEXaHUKE.
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