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Tunoevie 3a0anusn 0141 KOHMPOJIbHOU padomel:

PA3JIEJIbI «<MEXAHUKA, MOJIEKYJISIPHASA ®PU3UKA U DJIEKTPUYECTBO»

1. Ilox neiicTBUEM KakoW CWIJIBI NpPU NPSMOJIMHEWHOM JBM)KEHHUM TEJIa U3MEHEHHE

€ro KOOpAMHATBI CO BPEMEHEM NPOUCXOAUT MO 3akoHy x = [0 + 5t - 10122 Macca
Teaa 2 KT.

2. Halitu 3aKkoH ABHM)KEHUS Tejla Maccoid 1 Kr moj aercTBUEM IOCTOSHHOM criibl 10 H,
ecau B MOMEHT ¢ = ( TeJlo MOKOWJIOCh B Hayayie KoopauHart (x = 0).

3. Haiit 3axoH ABMIKEHHS Tejla Maccoil 1 KT mox aercTBHeM MocTossHHOM cuiel 1 H,
ecau B MoMeHT ¢ = 0 HavaspHas koopauHata x = 0 u v,y = 5 m/c.

4. Haiity 3aK0H IBIDKCHUS Tella Maccod 1 Kr moj AelCTBHEM IOCTOSHHOM cuibl 2 H,

ecii B MOMeHT ¢ = 0 umeeM Xy = 1 mu vy =2 mM/c.

5. Teno maccoit 2 Kr ABHXKETCSI C YCKOPEHUEM, U3MEHSIONIMMCS 110 3aKOHY a = 5¢-10.
Onpenenuth Ccuily, ACUCTBYIONIYIO Ha TeJIO Yepe3 S5 ¢ IMOocie Hayanga JEUCTBHS, U
CKOpPOCTb B KOHIIE MSATON CEKYH/IBI.

6. CrutomHoi map Maccod 1 Kr u paauycoM 5 CcM BpalaeTcss BOKPYr OCH,
MpOXOJAIIel Yepe3 ero IEeHTP. 3aKOH BpallleHUs IIapa BBIPAXKAETCS YpaBHEHUEM
©=10+5¢-2¢". B Touke, Hambonee yHAJEHHOH OT OCH BpaIlEHHs, Ha IIap
JNEUCTBYeT cuila, KacaTeldbHas K TOBEpPXHOCTU. ONpenenuTh 3Ty CUIY U TOPMO3SIIHMA
MOMEHT.

7. ABTOMOOWJIb JBMXKETCS MO 3aKPYIVIEHUIO IIOCCE, MMEIOIIEMY paanyc KPHBA3HEI

100 M. 3akoH HABWKEHHUS aBTOMOOWIS BbIpakaeTcs ypaBHenwem s = 100+10¢ -0,5¢
Haiitu ckopocTh aBTOMOOWIIS, €ro TaHI'€HIUAJIBbHOE, HOPMAJIBHOE M IOJIHOE YCKOPEHHsS B
KOHIIE MSTOW CEKYH/IBI.

8. MarepuanpHas TOYKa JBHXKETCS 10 OKPYXHOCTH, paauyc Kotopod 20 M.
3aBUCUMOCTb IYTH, IPOWJEHHOIO TOYKOM, OT BPEMEHHM BbIpa)kaeTcs YPAaBHCHHEM
s=t'+4t"—t+8 . Onpenenuts TNPOHIEHHBIH IyTh, YIIOBYI CKOPOCTH M  YIJIOBOE
YCKOPEHHE TOUKH 4epe3 3 ¢ OT Hayajla €€ IBHKEHUS.




9. MarepuanbpHasi TOYKa JIBHXKETCS TIO OKPYXHOCTH pamuyca 1 M COrlIacHO
ypaBHEHMIO s =8¢ —0,2¢°. HaliTu CKOpOCTh, TaHr€HIMAILHOE, HOPMAILHOE W IOJHOE

YCKOpPEHHE B MOMEHT BPEMEHH 3 C. |

10. Teno Bpamaercs PaBHOYCKOPCHHO ¢ HAaYaJIbHOW YITIOBOM CKOPOCTBIO 5 ¢ H
yrioBbIM yckoperueM 1 paa/c . Ckoiabko 000poToB caenaet teno 3a 10 ¢?

11. Tlapamnenenunen pasmepom 2x2x4 cM3 aBmKETCS napajuiesIbHO OOJIBIIIEMY
pe6py. Ilpu kakoi CKOpOCTH IBMKEHHUS OH OyleT Ka3aTbCsi Kyoom?

12. Kakyio CKOpOCTb JOJDKHO HMETh JBHXKYIIEECS TEI0, YTOOBI €ro MpoJojibHbIC
pa3Mepbl YMEHBIIMINCH B J1Ba pa3a?

13. m-mMe30H — HectabmibHas 4dactuma. CoOCTBEHHOE BpeMs KHU3HH €Tro 2,6-107° c.

Kakoe paccrosiHue mnponeTutr n-Me30H A0 pachaja, €cld OH JBUXKETCS CO CKOPOCThIO
0,9¢? (¢ — ckopocThb cBeTa)
14. Haiitu coOCTBEeHHOE BpeMs JKW3HU HECTAOWIBHOM YAaCTHIBI L — ME30HA ,

JBIOKYIErocs co ckopocThio 0,99¢, ecnu paccTosHue, MPOJIETaeMOE UM JI0 pacrajia, paBHO
0,1 xm.

15. CoOcTBeHHOE BpeMs JKU3HU T-ME30Ha 2,6 108 c. UeMy paBHO BpeMs KM3HHU TT-
Me30Ha s HaOmromaTesnsi, OTHOCUTEIbHO KOTOPOTO 3Ta YacTHUIA JIBHIKETCS CO CKOPOCTHIO
0,8¢? (¢ — ckopocTh cBeTa)

16. DnextpoH, ckopocTh koToporo 0,9¢, NBHXKETCS HABCTPE4dy IIPOTOHY, UMEIOLIEMY
ckopocth 0,8c. OmnpenennTs CKOPOCTb UX OTHOCHUTEIBHOTO JBHKECHMS.

17. PanuoakTuBHOE SApO, BBUICTEBIIEE U3 YyCKopuTelss co ckopocteio 0,8c,

BHIOPOCHMIIO B  HANPAaBIEHUHM CBOEro jBuwxkeHus [ -dactuiy co ckopocteio 0,7¢
OTHOCHUTENIbHO ycKopuTens. HallTu CKOpoCTh 4acTHULIBI OTHOCHTEIBHO siipa.

18. JIBe wdacTtuubl JABWXKYTCS HaBCTpeuy JApyr Jpyry co ckopoctbio 0,8c.
Ornpeaenutb CKOPOCTb UX OTHOCUTEIBHOTO ABUKECHHUSI.

19. Ilpm Kakoi CKOPOCTHM JBHJKEHHUS PEJISTUBUCTCKOE COKpAIleHUWE JJIUHBI
JBIDKYILIETOCA Teja COCTAaBUT 25%.

20. Kakyroo CKOpOCTb JOJDKHO HWMETh JBHXKYIIEECS TEeJI0, YTOOBI €ro MpoJ0JIbHBIC
pa3Mepsl yMEHbIIUIUCH Ha 75%.

21. Conomuo#t mwnuHAap maccodt 0,1 kr katurcs 0e3 CKOJBKEHHUS C IMOCTOSHHOMN
ckopocThio 4 M/c. Omnpenenuth KHHETHYECKYIO OHEPrUi0 IWIMHIPA, BPEMs O €ro
OCTaHOBKH, €CJIM Ha Hero aeicteyet cuia tpenus 0,1 H.

22. CnjomHOM ImIap CKaThIlBaeTCsl MO HAKJIOHHOW IUIOCKOCTH, IJIMHA KOTOpo# |
M u yroin HakioHa 30°. OmnpenenuTh CKOPOCTh IlIapa B KOHIIE HAKJIOHHOW IJIOCKOCTH.
TpeHue mapa o MI0CKOCTh HE YUUTHIBATH.

23. Tlomelii umauHAp Maccoll 1 Kr KartuTcs 1O TOPU3OHTAIBHOUN MOBEPXHOCTH
co ckopocteo 10 wm/c. OmpenenuTh CcUly, KOTOPYIO HEOOXOAMMO MPUIIOXKHUTH K
WIMH]IPY, YTOOBI OCTAHOBUTH €r0 Ha MYTH 2 M.

24. MaxoBuk, umeromuii ¢opmy aucka maccoir 10 xr m pammycom 0,1 ™M, ObuT

packpydyeH 10 4actoTel 120 Mua" 1 ITon nelicTBUEM CHIIBI TPEHHS] JTUCK OCTAHOBUJICA
yepe3 10c. HailTu MOMEHT CHJI TpEHMS, CUUTasi €ro MOCTOSHHBIM.

25. O0py4 M AMCK CKaThIBalOTCS C HAKJIOHHOM IIOCKOCTH, cocTaBiisitoliei yromn 30° ¢
ropu30HTOM. YeMy paBHBI X YCKOpEHHUs B KOHIIE cirycka? Cuiioil TpeHust mpeHeOpeds.

26. C mDokosfmMMCs IIapOM Maccod 2 KI CTaJKMBaeTCs TakKoM ke 1iap,
JIBIDKYIIMICSA CO CKOpocThio 1 wm/c. Bemuucnute paboTy, COBEPIICHHYIO BCIIECICTBHE
nedopMaiy Ipu MpsSIMOM LIEHTPAILHOM HEYIPYTroOM yrape.

27. Macca chapsga 10 kr, macca ctBona opymust 500 xr. Ilpum BbicTpenie cHapsf

MOJTy4aeT KUHETHUYECKYI0 dHepruto 1,5 ° 106I[>K. Kakyto KHHETHYECKYIO DHEPIrHUIO MOJy4aeT
CTBOJI OpYAMsl BCJIEIACTBUE OTAAYM?

28. Koubkobexernmr wmaccot 60 Kr, cros Ha KOHbKax Ha IbAy, OpocaeT B
TOPU30HTAJILHOM HAalpaBlIEHUM KaMeHb Maccoil 2 Kr co ckopocthio 10 m/c. Ha kakoe
paccTosTHUE OTKATUTCS MPHU 3TOM KOHBKOOEXKEll, ecii KO3(PPHUIIUEHT TPEeHUsS KOHBKOB O JIeJ
0,02.



29. Mornekyna BOIOpOJa, JBHUTAIOMIAsCA cOo cKopocThio 400 M/c, MOAIETAET K CTEHKE
cocyma noxa yriom 60° m ynpyro ymapserca o Hee. OmnpeaenuTh UMITYNbC, MOTYy4ECHHBIN

cTeHkoi. [IpuHsATH Maccy MoseKyn paBHOM 3 1027 kr.
30. CranpHoii mapuk maccoil 50 T yman ¢ BBICOTHI 1 M Ha OONBLIYIO IIUTY, MepeiaB

el umnynabc cwibl, paBHbid 0,27 H'c. OnpenenuTs KOJIMYECTBO TEMJIOTHI, BBIICIUBIICHCS
IpU yaape, U BBICOTY, HA KOTOPYIO IMOJHUMETCS IIApHK.

31. C xakoil CKOPOCTBIO JBHUXETCS DJJEKTPOH, €CIM €ro KHHETHYEeCKas SHEprusd
1,02 M»B? Onpenenuts UMIYJIbC MIEKTPOHA.

32. Kunernueckass HEprusi 4acTUIbl OKa3ajachb paBHON ee 3Hepruu nokos. Kakosa
CKOPOCTb 3TOM YaCTHUIIbI?

33. Macca aBuxyilerocss mpotoHa 2.5 - 10-27 kr. Haiitu ckopocth u
KMHETUYECKYIO SHEPTUIO TPOTOHA.

34. IIpoToH mpolen yCKOpsAmoulyro pasHocTh noreHmnuaioB B 200 MB. Bo ckonbko
pa3 ero pesITUBUCTCKAsi Macca OOJIbIe Macchl OKosi? Uemy paBHa CKOPOCTh POTOHA?

35. Onpenenuth CKOPOCTh 3JIEKTPOHA, €CIIM €ro PEelATHUBUCTCKAasl mMacca B TpH paza
0OJbIIE MAcChl MOKOsl. BBIYMCIUTE KMHETHUYECKYI0 M IOJIHYIO YHEPTHIO DJIEKTPOHA.

36. BbMHCIUTH CKOPOCTb, KHUHETHYECKYI0 U TOJHYIO DJHEPrui0 MPOTOHA B TOT
MOMEHT, KOTJla €ro Macca paBHa Macce MOKOs 0-4aCTHUIbI,

37. Halitu wuUMIOyabC, TOJHYHO MW  KUHETHYECKYIO  DHEPIHI0  DJIEKTPOHA,
JBUXKYIIETOCS CO CKOPOCThIO, paBHOi 0,7¢. (¢ — CKOPOCTh CBETA)

38. IlporoH M o-yacTMIla MPOXOAAT OAMHAKOBYIO YCKOPSIIOIIYIO Pa3HOCTh
MOTEHIMAJIOB, MOCJE Yero Macca MPOTOHA COCTAaBHUJIA MOJOBUHY MAacChl MOKOS O-4aCTHUIIBI.
Onpenenutb pa3HOCTh MOTEHIIUAIOB.

39. HailitTu wuMnynbCc, TOJHYHO W KAHETHYECKYI0  JHEPrHl0  HEWTpPOHA,
JBIKYIIETOCs co cKopocThio 0,6¢. (¢ — CKOPOCTh CBETA)

40. Bo ckompkO pa3 Macca  JOBUXKYIIErocs JAeHTpoHa  Ooyibllie  MaccChl
JBUKYIIETOCS AJIEKTPOHA, €CIM MX CKOPOCTH COOTBETCTBEHHO paBHBI 0,6c m 0,9c. Uemy
PaBHbI X KUHETUYECKUE SHEPTUN?

41. HailTu cpeaHIOl0 KHUHETHUYECKYI0 SHEPryi0 BpallaTeIbHOTO JIBUKEHHUS BCEX
Mosekyi, cogepxkamiuxcs B 0,20 T Bonopona npu temmeparype 27 °C.

42. JlaBnenue wupeanpHoro raza 10 wmlla, xoHmeHtpamuss Mojekyn 8 - 1010 3.
Onpenenuth CpeAHION KHUHETUYECKYIO JHEPrui0 IOCTYHNATeNbHOTO JABMXKEHUS OJIHOM
MOJIEKYJIbI U TEMIIEpATYPy raza.

43. OnpenenuTs cpelHee 3HAUYECHUE NOJHOW KMHETUYECKOM SHEPTUU OAHON MOJIEKYIIbI
aproHa u BoJsiHOro napa npu temmeparype 500 K.

44. CpenHsis KUHETUYECKas OHHEPrus IMOCTYNATEIbHOrO JBM)KEHUS MOJEKYJ Trasa

paBHa 15 - 1021 Jlx. KonnenTtpauus Monekyn paBHa 9 - 1019 cm3. Onpenenutsb
JaBJICHUE Ta3a.
45. B 6ammone emkocthio 50 1 Haxomutcs cxarbii Bomopox npu 27 °C. Ilocme Toro

KAaK 4acThb BO3JyXa BBIIYCTWIH, AABICHUE IOHU3UIOCH HA 103 Tla. Onpenenuts Maccy
BBINYILIEHHOTO Bogopoza. IIpouecc cuuTath H30TEPMUYECKHM.

46. B cocyne, nmeromem Gopmy mapa, paguyc koroporo 0,1 M, Haxomautes 56 T a3ora.
Jlo xakoli TeMIeparypbl MOKHO HarpeTh Ia3, €CJIi CTEHKH COCYJa BbIIECPKUBAIOT 1aBICHUE

5:10 Tla?
47. Ipu temneparype 300 K u naBnenun 1,2 - 10° Ia mIoTHOCTH CcMecH BOZOpOAA
u asora 1 kr/m3. Ornpenenutsb MOJIIPHYIO MacCy CMECH.

48. B GamioHe emkocTbio 0,8 M3 Haxomurcs 2 Kr Bozloposa M 2,9 Kr asora.
Onpenenuth OaBICHHE CMECH, €CIM TeMIleparypa OKpyxaromeid cpenst 27 °C.

49. 10 kakoil TemmepaTypbl MOXKHO HarpeThb 3amasHHBIA cocyl, copepxamuid 36 T
BOJbI, 4TOOBI OH HE PAa30pBAJICsH, €CIU H3BECTHO, UYTO CTEHKH COCYAA BBIJIEPKHUBAIOT

nasienue 5 - 100 ITa. OGbem cocyna 0,5 m.
50. TIpu Ttemneparype 27°C u naBieHUu 100 MMa mnorrocts cMecn KHUCJI0poJa 1
asora 15 r/am3. Onpenenuts MOJISIPHYIO MacCy CMECH.



51. B cocyne emxoctbto 1 1 comepxurcs kucinopon Maccod 32 1. Onpenenutsb
cpedHee YHCIO CcOoydapeHud MoJeKyl B cekyHay mpu temneparype 100 K.

52. OmpenenuTh CPEAHION IJIUHY W CPEAHIO MPOAOKHTEIBHOCTh CBOOOTHOTO
npodera MoJeKyn yriekucyoro rasa mnpu temmeparype 400 K u nasnenun 1,38 Ila.

53. B cocyne emkocteio 1 1 Haxomutcs 4,4 T ymiekucioro rasa. Onpenenutsb
CPEIHIONI0 JUTMHY CBOOOIHOTO Mpobera MOJIEKYII.

54. Omnpenenuth KodQPUIUEHT aupdy3un Teaus NpH JABICHUH 1-106 Ta u
temneparype 27 °C.

55.  Omnpenenuth  KO3(POUIHMEHT  BHYTPEHHETO0  TPEHHs  KUCIOpoAa  TIpH
temneparype 400 K.

56. B cocyne emkocthio 5 11 comepxutrcsa 40 r aprona. OnpeaenuTh CpeaHee YUCIIO
coyJapeHuil MoJIeKyl B ceKyHay nipu teMieparype 400 K.

57.  Omnpenenuts  KO3(QGUIIMEHT  BHYTPEHHErO0  TPEHUS  BO3AyXa  IpHU
temneparype 100 K.

58. Ompenenuts kodpduuuent auddysun azora npu nasienuu 0,5 - 105 Ma u
temneparype 127 °C.
59. KoaddunueHT BHYTPEHHETO TPEHHUS KHUCIOpOJa TMPU HOPMAIBHBIX YCIOBHSIX

1,9 104 kv - c. Omnpenenuts KO3()PUIHUEHT TEIIONPOBOAHOCTH KHCIOPOA.

60. Koapunuent muddysun Bogoposa mpu HOpMaJIbHBIX yciaoBusax 9,1 - 107 m2/c.
Onpenenutb KOAPPUIUEHT TETUIOMPOBOTHOCTH BOAOPOAA.

61. Omnpenenuth, Kakoe KOJMYECTBO TEIJIOTHI HEOOXOOUMO COOOIIUTH aproHy
maccoit 400 1, uroOsl Harpeth ero Ha 100 K: a) mpu moctosHHOM o0Beme; 0) mpwu
HOCTOSIHHOM JIaBJICHUU.

62. Bo ckompk0 pa3  yBemMUMTCS 00beM 2 MoOJIell  KHCIopoga  IpH
U30TepMUYECKOM pacummpennu npu temneparype 300 K, ecau npu 3ToMm rasy cooOmumnu 4
KJ[X TemIoTHI.

63. Kakoe KOIMYECTBO TEIUIOTHI HYXHO COOONIUTH 2 MOJISIM BO3AyXa, YTOOBI OH
coBepi paboty B 1000 JIk: a) mpu M30TEPMHUYECKOM TIpoiiecce; 0) mpu u300apruuecKoM
nporiecce.

64. Haiitu pabGoTy ¥ U3MEHEHHE BHYTPEHHEH SHEpruu TIpu  aauabdaTHOM
pacmupenuu 28 r a3ora, €ciaM ero o0beM yBeIMUWiIcs B JBa pa3a. HaganpHas Temmneparypa
azora 27 °C.

65. Kucnopon, 3anumarommii oobeM 10 1 W Haxomsmuics MOj AaBJICHUEM 2100
Ila, ammabGatHo cxar 1o oOvema 2 1. Haiitu pabory cxaTtus W H3MEHEHHE
BHYTpPEHHEHN SHEPrUH KUCIOPOa.

66. OnpenenuTh KOJMYECTBO TEIUIOTHI, COOOIIEHHOE 88 T YIMIEKHCIIOro Ta3a, eciiu OH
6bu1 m300apuyecku HarpeT oT 300 K 1o 350 K. Kakyto paGoTy mpu 3TOM MOXET COBEPILUTH
ra3 ¥ Kak U3MEHHUTCS €r0 BHYTPEHHSSI SHEPTus?

67. Ilpu kakoM mTpouecce BBITOJHEE IMPOM3BOAMTH pACIIMPEHUE  BO3AYXa:
M300apUYECKOM HIIM U30TEPMUYECKOM, €ClIM 00bEeM yBEIWYHMBaeTCs B MSTh pa3. HavanbHas
TeMIieparypa rasa B 000uX ciaydasx OJWHaKOBasl.

68. Ilpm KakoM Tmporecce BBITOAHEE MPOU3BOAUTHL HArpeBaHWE 2 MOJIEH aproHa Ha
100 K: a) uzobapuueckom; 0) H30XOPHUECKOM.

69. Asory wmaccoit 20 1 mnpu wu3zobapuueckoM HarpeBaHuu coobumnu 3116 Ik
TernoTel. Kak u3MeHunach teMmreparypa U BHYTPEHHSs 3HEpIUs rasa.

70. Tlpm WM30TEPMHYECKOM pPACHIMPEHUH OJHOTO MOJs BOAOpOJa ObLIa 3aTpadcHa
terora 4 kJIk, mpu 3TOM 00BEM BOAOpPOJAA YBEIWUYWIICA B MATh pas. llpm kakoi
TeMIeparype IpoTekaeT mnpouecc? Yemy paBHO H3MEHEHHE BHYTPEHHEM 3HEpPruM TIasa,
KaKyto paboTy coBepiiaet ras?

71. OmpenenuTe W3MEHEHHE OHHTponuu 14 T a3zoTa mpu H300apHOM HArpeBaHUU
ero ot 27 °C no 127 °C.

72.Kak W3MEHUTCA SHTPONUS 2 MOJEH YIJIEKHUCIOro raza Mpu H30TEPMUYECKOM
pacmMpeHuu, eciu o0beM ra3za yBEIMYMBAETCSA B YETHIpPE pasa.



73. Cosepmias 1uxan KapnHo, ra3 otman  XxonoawnbHUKY 25%  TEIIOTHI,
nojlydeHHOW  oT  HarpeBarens. Onpenenutb  TEeMIEpaTypy  XOMOJWIbHHMKA, €CIH
temneparypa Harpesarens 400 K.

74. TemnoBas wmammHa paboraer mo 1ukiay Kapuo, k.a.a. koroporo 0,4. Kakos
Oyger K.I.J. STOH MAalIMHBI, €CIM OHa OyJIeT coBepliaTh TOT K€ LUKI B OOpaTHOM
HarpaBiIeHUU?

75. XonomunbHash MamipHa paboTaer mo oOparHomMy mukiay KapHo, K.MM.J. KOTOpOro
40%. KakoB Oyzmer K.I.J. 3TOH MalIMHBI, €clid OHa paboTaeT Mo mpsMomy 1ukiy Kapho.

76. Tlpu mpsmom nukie KapHo temmoBas mammHa coBepmaer paboty 1000 JIx.
Temneparypa narpeBarens 500 K, rtemneparypa xomomwibHuka 300 K. Onpenenuts
KOJIMYECTBO TEIUIOTHI, IOJIy4a€MOE€ MAIUIMHOW OT HarpeBaTels.

77. HallTu W3MEHEHHE SHTPONUM Tpu HarpeBaHun 2 Kr Boabl oT 0 mo 100 °C wu
MOCIIEAYIOIEM MTPEBPALICHUH €€ B Iap MpU TOU ke TeMIiepaType.

78. HailTu H3MEHEHUE HSHTPONUU TMPH IUIABJICHUUM 2 KI CBUHIA W JAIbHEUIIEM
ero oxnaxaenuu ot 327 no 0 °C.

79. OnpenenuTs U3MEHEHUE SHTPONMH, IPOUCXOMAIIEE NPU CMELIMBAHUU 2 KI' BOJBI,
Haxozsauieiics npu temneparype 300 K, m 4 xr Boxmel mpu temneparype 370 K.

80. Jlenm maccout 1 kr, Haxomsauuics npu Ttemneparype 0 °C, HarpeBamoT 10
temnepatrypbl 57 °C. Onpenenuts uamenenune surponuu. 201. B BepmmHax kBagpara co
croponoii 0,1 M  pacnoysioxeHbl  paBHbIE€ OJHOMMEHHbIC  3apsiabl.  [loTeHunman
CO37aBacMOr0 MMM MOJsl B LeHTpe kBajpara paseH 500 B. Onpenenuts 3apsia.

81. B BepmmHax kBazpara co cTopoHOM 0,5 M pacnosiokeHbl 3apsiabl OIMHAKOBON
BeIMUMHBI. B ciydae, xorma JgBa cOcCeqHMX 3apsiia MOJIOKUTENbHBbIE, a JIBa JPYTUX —
OTpHUIIaTeNIbHbIE, HANPSHKEHHOCTh MOJS B IEHTpe KBaapara paBHa 144 B/m. Omnpenenutsb
BEIMUUHY 3aPs/I0B.

82. B BepmmHax kBajgpara co crtopoHoi 0,1 M mnomemensl 3apsast mo 0,1 vHKu.
Onpenenuth HaNpsDKEHHOCTh M MOTEHIMAI IOJII B LIEHTPE KBajpara, €Clid OJUH U3
3apsA10B OTJIIMYAETCS 10 3HAKY OT OCTaJIbHbIX.

83. IIpocTpaHCTBO MEXIy HIBYMS TapauIeIbHBIMA OCCKOHEUYHBIMH IIJIOCKOCTSMH C

IIOBEPXHOCTHON IUJIOTHOCTBIO 3apsiiOB +5-108 u -9-10-8 Ku/m? samommeHo —crexmom.
OnpenenuTs HAMPSHKEHHOCTh TOJS: a) MEXIY INIOCKOCTSAMHU; 0) BHE TUIOCKOCTEH.

84. Ha paccrositHum 8 cM JIpyr OT JIpyra B BO3AyXe€ HaxoasaTcs naBa 3apsga mo 1 uKi.
Onpenenuth  HampsHDKEHHOCTh M MOTEHIMAN  MOJIE B TOYKe, Haxonsduieicss Ha
pacCTOsIHUU 5 CM OT 3apsiiOB.

85. JlBe mapaiienbHble  IJIOCKOCTH  OJHOMMEHHO  3apsKe€Hbl M HMEIOT

MMOBEPXHOCTHYIO TUIOTHOCTH 3apsijoB 2 u 4 uKi/m2. OrnpenenuTh HAMPSHKEHHOCTH TOJIS: Q)
MEXIY TUIOCKOCTSIMU; 0) BHE MJIOCKOCTEH.

86. Eciin B LeHTp KBajpara, B BEpIIMHAaX KOTOPOro HaxonsaTcs 3apsanasl mo +2 uKu,
IIOMECTUTh  OTPHULATEIBHBIA  3apsa, TO pe3ylbTHpYIOIIas CHJa, JACUCTBYIOIIAs Ha
KaXABIH 3aps, OyneT paBHa HYMO. BBIYMCINUTH YHCIOBOE 3HAUYE€HUE OTPHUIATEIHLHOTO
3apsna.

87. 3apsinbl no 1 HKJ momemieHsl B BEpIIMHAX PAaBHOCTOPOHHETO TPEYroJbHUKA CO
cropoHoii 0,2 M. PaBHOzgelcTBylomas cwi, JEHCTBYIOIIMX HAa  UYETBEPTHIM  3apsf,
MOMEIICHHBI HA CcepeauHe OJHOW W3 CTOPOH TpeyroiabHuka, paBHa 0,6 mkH.
Onpenennuts 3TOT 3apsAjl, HANPSKEHHOCTh U MOTEHUIUAJ MOJI B TOUKE €TI0 PACIIONIOKEHHUS.

88. JIpa mapmka Maccor mo 0,2 T moaBenieHbl B OOIIEH TOYKe Ha HUTIX IuHOM 0,5
M. Hlapukam cooOmmau 3apsg W HUTH pasouutuch Ha yron 90°. OmnpenenuTh
HaNpsUKEHHOCTh U ITOTEHLIMAJ 1101 B TOUKE [T0/IBECA LIapHKa.

89. JlBa onMHAKOBBIX 3apsla HaXONATCS B Bo3ayxe Ha paccrosHuu 0,1 M znpyr or
npyra. HanpsikeHHOCTh MoJig B TOYKE, yaalieHHOW Ha pacctostHuu 0,06 M ot omHoro u 0,08
M OT apyroro 3apsiiga, paBHa 10 kB/m. OnpenenuTs MOTEHIMAN IO B JTOM TOUYKE M
3HAYEHUE 3apsI/IOB.

90. Ieumeka maccoil  8:10°15 kr VIEPKUBACTCA B  PABHOBECHUU  MEXKIY
TOPU30HTAJIBHO  PACIOJOKEHHBIMH  OOKJIaJAKaMM IUIOCKOrO  KOHJAEHcaTopa. PasHocTh
noTeHnHuanoB Mexnay oownmagkamu 490 B, a 3a3op mexny Humu 1 cm. Ompenenuts, BO
CKOJIBKO pa3 3apsij MBUTMHKH OOJbIIE AJIEMEHTAPHOTO 3apsia.



91. B mnone  OECKOHEYHOH  paBHOMEPHO  3apsHKEHHOM  IUIOCKOCTH €

MOBEPXHOCTHON IJIOTHOCTHIO 3apsiza 10 MxKi/m2 nepeMeIaercs 3apsii U3 TOYKH,
Haxojmieiics Ha pacctosHun 0,1 M OT IJIOCKOCTH, B TOYKY Ha paccrossHuu 0,5 M OT
Hee. OnpenenuTs 3apsij, €ciid MPU 3TOM coBepiraeTcs padora 1 mJIx.

92. Kakyro paboTy HYKHO COBEpIIHTh, YT0Obl 3apsael | wu 2 HK,
HaxoauBIIuecs Ha paccrosHUU 0,5 M, comm3umuck 10 0,1 m?

93. TloBepxHOCTHas IJIOTHOCTh 3apsga OECKOHEYHOH paBHOMEPHO 3apsHKEHHOU

MJIOCKOCTH paBHa 30 uK1/m2. OnpenenuTh MNOTOK BEKTOpa HAMNPSIKEHHOCTH 4Yepes
MOBEPXHOCTH chepsl quameTpoM 15 cMm, paccexkaemMoil 3TOM MIIOCKOCTHIO MOTIOJIAM.

94. 3apsn 1 K3 mepeHocuTcss W3 OECKOHEYHOCTH B TOYKY, HAXOISIIYIOCS Ha
paccrosauu 0,1 M OT MOBEPXHOCTH MeTajuindeckoil cdeprl paauycom 0,1 M, 3apspKeHHOH ¢

MOBEPXHOCTHOM IUIOTHOCTHIO 10 Ki/m2. Onpenenutsb paboTy nepeMeIieHus 3apsa.
95. 3apsn 1 HvKn npursHyncs K  OECKOHEYHOM IUIOCKOCTH, PaBHOMEPHO

3apsDKEHHOM € TIOBEPXHOCTHOM IIOTHOCTHIO 0,2 mxKi/m2. Ha kakom pacCTOSHUU OT
TUTOCKOCTH HAaXOAWJICS 3apsif, €cliu paboTa CHUJ MOJs MO €ro nepeMenieHuio paHa 1 MxJ[x?

96. Kakyro paboTy COBEpIIAlOT CHJIBI TOJIA, €CIM OAHOMMEHHBbIC 3apsiabl 1 u 2 HKII,
HaxXOJMBIIMECS HA PACCTOSSHUM | CM, pa3onuikuch A0 paccTostHusa 10 cm?

97. Co CcKOpOCTBIO 2107 w/c AJIEKTPOH BIJIETAET B MPOCTPAHCTBO MEXKAY
oOKJIaJKaMi TIJIOCKOTO KOHJEHCAaTopa B CepeluHe 3a30pa B HaIpaBJICHUU MapajuieIbHOM
obxmaakam. [Ipu kakoii MUHUMAIBLHON Pa3HOCTH MOTEHIIMAJIOB Ha OOKIIAIKaX SJIEKTPOH HE
BBUICTUT W3 KOHJEHCATOpa, €Clid JJMHAa KoHjaeHcaropa 10 cMm, a paccTossHue MeEXIy €ero
obOkmagkamu 1 cm?

98. 3apsng -1 uKn mnepemectuncs B mone 3apsga +1,5 vKn w3 Touku ¢
noteHmaiom 100 B B Touky ¢ morenmmaniom 600 B. Omnpenenuth paboTy CHII TONS U
paccTosIHUE MEXAY STUMH TOUYKaMHU.

99. Bapsn 1 vKn nHaxomutcs Ha paccrosHuu 0,2 M OT OECKOHEYHO JJTMHHOMN
paBHOMEpHO 3apsbkeHHOM HuTh. Ilox nelicTtBueM MO HUTH  3apsij IEepeMENacTcs
Ha 0,1 M. OnpenenuTh JMHEHHYIO MJIOTHOCTH 3apsiia HUTH, €CIIM padoTa CHJI MOJS paBHA
0,1 mx/[x.

100. Kongencarop ¢ mapaduHOBBIM JTUAINEKTPUKOM 3apsHKEH 0  Pa3HOCTH

noteHiuaios 150 B. HampsbkeHHOCTH 1OJIA 6-100 B/Mm, miomans 1miactuH 6 cM2.
Onpenenuth €MKOCTb KOHAEHCATOPAa M MOBEPXHOCTHYIO IIOTHOCTH 3apsijia Ha OOKJIaJKax.

101. BeumcauTh €MKOCTh OaTapew, COCTOAIMIEH W3 TPeX KOHIACHCATOPOB €MKOCTHIO
1 MK® KaxJblii, TPH BCEX BO3MOXKHBIX CIy4asiX UX COCIUHEHMUS.

102. 3apsg Ha KaxIOM M3 JBYX IIOCJIEOBATEIbHO COEAUHEHHBIX KOHJIEHCATOPOB
emrocthio 18 m 10 nmk® pasen 0,09 vKn. Onpenenuts HampspkeHue: a) Ha OaTtapee
KOHJ/ICHCATOPOB; 0) Ha Ka)XJ0M KOHEHCATOpE.

103. Kongencatop eMmkoctbto 6  MK®  TOCIENOBAaTEIbHO  COEOUHEH  C
KOHJICHCATOPOM HEU3BECTHOM €MKOCTH, M OHHM IOJKIIYEHbl K HCTOYHUKY ITOCTOSHHOTO
HanpspbkeHus 12 B. OnpenenuTs eMKOCTh BTOPOTO KOHAEHCATOpAa M HANPSIKEHUS HAa KaKIOM
KOHJICHCaTope, eciu 3apsy 0atapen 24 MK

104. JIBa koHaeHcAaTOpa OJWHAKOBOM €MKOCTH 10 3 MK®D 3apsskeHbl OJUH 10
HarpspbkeHust 100 B, a apyroit — 200 B. Omnpenenuts HanpspkKeHHE MEXIY OOKIIaIKaMH
KOHJCHCATOPOB, €CIM HX COCJUHMUTh TMapaJUIeIbHO: a) OJAHOMMEHHO 3apsKEHHBIMU
oOkJaskaMu; 0) Pa3sHOMMEHHO 3apsHKEHHBIMU OOKJIaKaMU.

105. ITnockuii BO3AYIIHBIA KOHAEHCATOP 3apsbKEH 10 pazHocTH noreHuuanos 300 B.

[Tmomane mmactun 1 CM2, HaIpsHDKEHHOCTh TOJIsT B 3azope Mexay Humu 300 kB/M.
OHpeI[eHI/ITB MOBCPXHOCTHYIKO IINIOTHOCTL 3apsd/ia Ha IJIACTUHAX, €MKOCTb W JHCPIUIO
KOHJIeHCaTopa.

106. Haiitu  oOBbemMHYIO IJIOTHOCTh ~ DHEPrUU  JJIEKTPUYECKOr0  MOJ,
CO371aBa€MOr0 3apsDKEHHON MeTaTMYecKor cdepoil paauycoM S5 CM Ha pacCTOSHUU S

CM OT €€ IOBEPXHOCTH, €CIM IOBEPXHOCTHAas IUIOTHOCTH 3apsjia Ha neit 2 MxKi/m2.



107. Ilnomaapr MMJIACTUH IJIOCKOTO CIIOASHOTO KOHAeHcaropa 1,1 CM2, 3a30p MEXIY
Humu 3 MM. [lpum paspspe konaeHcaropa Bbaenwnach 3Heprus 1 Mx/Dx. Jlo xakoit
Pa3HOCTH MOTEHITUAIOB OBLIT 3apsiKeH KOHJEHCATOP?

108. DOwueprusi 1miIockoro BO3AYyIIHOTO KoHaeHcaropa 0,4 wJlXk, pa3HOCTH

NOTEeHIIMANoOB Ha oOkmaakax 600 B, mmomanp mmactud 1 cm2. Onpenenurb paccTosiHUE
MEXIy OOKIaJKaMH, HaNpsHKEHHOCTh HW  OOBEMHYIO  IUIOTHOCTh DHEPTrUU  TOJIA
KOHJICHCaTopa.

109. Ilog  nmeiictBueM  cuiabl npursbkeHus 1 MH  audnexktpuk  mMexay
oOKkIlagkaMu KOHJEHcaTopa Haxoautcs mon napineHuem 1 Ila. OmpenenuTs dHEPrur0 u
00BEMHYIO TUIOTHOCTh OSHEPIMHM TOJS KOHJEHCATOpa, €ClIMd PACCTOSHHE MEXIy €ero
oOKiIagkaMu 1 MM.

110. IInOTHOCTH TOKa B HHUKEIMHOBOM IIPOBOJHUKE JUIMHOM 25 M paBHa | MA/M2.
Ornpenenuts pa3HOCTh MOTEHIIMAIOB Ha KOHIIAX TPOBOAHHKA.

111. OnpenenuTh MIOTHOCTh TOKA, TEKYIIEro MO MPOBOJHUKY JJIMHOW 5 M, €Clu Ha
KOHIIaX €ro TMOJUIEP>KMBAETCS Pa3sHOCTh NOTeHUHanoB 2 B. VYaenbHOoe comocTaBiieHHe
Marepuaia 2 MKOM M.

112. Hamps:keHne Ha KOHLAX IHPOBOJHMKA compoTuBieHueM 5 Om 3a 0,5 ¢
paBHOMepHO Bo3pactaeT oT 0 mo 20 B. Kaxoil 3apsa mpoxomut uepe3 IPOBOAHHUK 3a
3TO BpeMsi?

113. Temneparypa BonbhpamoBoii HUTH 3JekTposiamibl 2000 °C, aumametp 0,02 mm,
cuiia Toka B Heil 4 A. OnpenenuTs HANPsSXKEHHOCTh TMOJIs HUTU HA €€ OBEPXHOCTH.

114. Ha KOHIaX HUKEIWHOBOTO MPOBOJHUKA IJIMHOM 5 M TNOJJIEPKUBAECTCS Pa3HOCTh
noreHuuanos 12 B. OmnpenenuTs IUIOTHOCTh TOKa B NPOBOJHHUKE, €CIM €0 TEMIEpaTrypa
540 °C.

115. Buyrpennee conpotuBieHue akkymyistopa 1 Om. IIpu cune Ttoka 2 A ero K.m.u.
paBen 0,8. OnpenenuThs -HAEKTPOABMKYIIYIO CHIY akkymyistopa. 237. Onpeaenuthb
AIIEKTPOJBUKYIIYIO CHITY aKKyMYISTOPHOW OaTaped, TOK KOPOTKOIO 3aMBIKAHUS KOTOPOM
10 A, ecnu mnpu NOAKIIOUEHMM K HEH pe3ucTropa compoTuBiieHueM 2 OM cuia ToKa B
1enu pasHa 1 A.

116. DnexTpoaBmwkyIias cuia akkymyssTopa aBromoouis 12 B. Ilpu cume Toka 3 A
ero k.r.J. paBed 0,8. OmnpenenuTb BHYTPEHHEE CONMPOTUBICHHE aKKYMYJSTOPA.

117. K HCTOYHHUKY TOKa MOAKIIOYAIOT OJUH pPa3 pe3ucTop comnportuBieHueM 1 Ow,
apyroit paz — 4 OM. B o0oux ciydasx Ha pe3ncTOpax 3a OAHO U TO K€ BPEMS BBIIEISACTCS
OJIMHAKOBOE KOJIMYECTBO TEIJIOTHL. OMNpeAeiuTb BHYTPEHHEE COMPOTUBICHUE HCTOUYHUKA
TOKa.

118. JIBa OOWMHAKOBBIX HCTOYHMKA TOKa COEOUHEHbI B  OJHOM  Cllydae
MOCJIEZIOBATENIbHO, B APYroM — MapajjieIbHO W 3aMKHYThl Ha BHEIIHEE COMPOTUBIICHHE
1 Om. [Ipu kakoM BHYTPEHHEM COIPOTHBJIICHHMM MCTOYHHMKA CUJIa TOKAa BO BHEIIHEH LienH
Oyner B 000MX ClTydasiX OJJMHAKOBON?

e BapuaHTsbl 3a1aHUIl 1J151 KOHTPOJIbHOM PadoThI Ne2:

PA3JIEJIBI «<MAT'HETHU3M, OIITUKA U KBAHTOBAS ®U3UKA»

1. JIBa OeCKOHEYHO IJIMHHBIX TPSMOJIMHEHHBIX MPOBOJHUKA C TOKaMH 6 u 8 A
pacCIoNIOKEHbl MEPHEHAUKYISIPHO ApYr Apyry. OmnpenenuTh WHIAYKIUIO U HAMPSKEHHOCTh
MarHUTHOTO TOJISI B CEPEJAMHE KpaTyaillllero pacCTOSHHUS MEXAY MPOBOJHUKAMH, PABHOIO
20 cMm.

2. Tlo nBymMm  OECKOHEYHO JUIMHHBIM  MPSAMOJMHEHHBIM  TapajuiebHBIM
MIPOBOJIHUKAM, PACCTOSIHME MEXAY KOTOPhIMH 15 cM, B OJIHOM HampaBlIEHUU TEKYT TOKU 4
u 6 A. OnpenenuTh paccTOSHUE OT MPOBOJHUKA C MEHBIIMM TOKOM J0 TE€OMETPHUYECKOro
MeCTa TOYEK, B KOTOPOM HAINpPSHKEHHOCTh MarHUTHOTO MOJIS paBHA HYIIIO.



3. Pemmrs 3amauy 2 Ui ciydasi, KOrgja TOKHM TEKYT B IPOTHUBOIOJIOKHBIX
HaIlpaBJICHUAX.

4., Tlo nByM  OCECKOHEYHO JUIMHHBIM  MNPSAMOJMHEHHBIM  TapajuieIbHBIM
IIPOBOHUKAM TeKYT TOKH 5 u 10 A B oHOM HampaBiIeHUHU. | eoMeTpuyecKkoe MECTO TOYEK,
B KOTOPOM MHJIYKIMS MarHUTHOTO TMOJs paBHA HYIIO, HAXOMUTCA Ha pacctossHuu 10
CM OT MPOBOJHUKA C MEHBIIMM TOKOM. ONpeneanuTh PACCTOSHUE MEX Y TPOBOJHUKAMH.

5. Ilo xomplieBOMY MNpoBOAHUKY pamuycom 10 cm Tteuer 1ok 4 A. IlapamienbHo
IUIOCKOCTH KOJIBLEBOIO IMPOBOJHUKA HA PACCTOSHUM 2 CM HaJ €ro LEHTPOM IPOXOAUT
OCCKOHEUHO [IMHHBIM TPSMOJMHEHHBIM TPOBOJHUK, MO KOTOPOMY TeueT TOK 2 A.
Onpenenutb HWHIAYKUUMIO ¢ HANPSHKEHHOCTh MArHUTHOTO TMOJsi B IIEHTPE KOJbIIA.
PaccmotrpeTs Bce BO3MOKHBIE ClTydau.

6. JlBa KpYroBbIX BHUTKA C TOKOM JieKaT B OJHOW TIUIOCKOCTH M HMEIOT OOIIHi
neHtp. Pammyc Oomnbmoro Butka 12 cMm, Mespmero — 8 cm. HampspkeHHOCTH TONIA B
IEHTpe BUTKOB paBHa 50 A/M, ecii TOKM TEKyT B OJHOM HaIpaBICHUH, U HYJIO, €CJIH B
MPOTUBOINON0KHOM. ONIpeIeTUTh CHIIY TOKOB, TEKYIIUX 110 KPYTOBBIM BUTKaM.

7. BecKOHEUHO MAJMHHBIM NPSIMOJIMHEMHBIA INPOBOJHMK C TOKOM 3 A pacroioXeH
Ha pacctosHuu 20 cMm oT neHTtpa BUTKa paauycoMm 10 cm ¢ Tokom 1 A. Onpenenuts
HalpsOKEHHOCTh M MHAYKIUI0O MarHATHOTO IOJS B LEHTpPE BHUTKA JJIs CIydaeB, Koraa
MIPOBOJIHUK: @) PACHOJIOKEH MEePIEeHIUKYISIPHO MIIOCKOCTH BUTKA; 0) B MIOCKOCTH BUTKA.

8. Ilo kBampatHoil pamke co crtopoHor 0,2 m Tedwer TOok 4 A. Onpenenutsb
HaIpPSKEHHOCTh M MHAYKIUI0O MArHUTHOTO TOJISL B IIEHTPE PAMKH.

9. Ilo xBagpatHOU pamke TeueT TOK 4 A. HampsKeHHOCTh MarHUTHOTO MOJS B
neHTpe pamku 4,5 A/mM. OnipenenuTb MepuMeTp paMKH.

10. ITo kBampaTtHOM pamke cOo CTOpOHOU 0,2 M TEYeT TOK, KOTOPBI CO3/aeT B LIEHTPE
paMK{ MarHWTHOE T0JIe HampsbDKeHHOCThIo 4,5 A/M. OmnpenenuTs CUITy TOKA B paMKe.

11. HeszakperuienHsiii mpoBogHuk Maccoit 0,1 r u mnmuHoi 7,6 cM HaxoauTcs B
paBHOBECMM B  TOPU3OHTAJIFHOM  MAarHMTHOM IOJie  HampsbkeHHocThio 10 A/wm.
Onpenenutsh Culy TOKa B MPOBOAHUKE, €CIAM OH NEPHEHAUKYISAPEH JUHUSAM WHIYKIHH
OJIAL.

12. JlBa mapaiedbHbIX OECKOHEYHO [UIMHHBIX TPOBOJHHMKA C Tokamu 10 A
B3auMoIecTBYIOT ¢ cwiod 1 MH Ha 1 M ux nouHbl. Ha kakoM paccTOSHUM HaxOIATCS
MPOBOJTHUKH?

13. HaiiTu pamuyc TpaeKTOpuM INPOTOHA B MAarHUTHOM mosie ¢ uHaykuoueit 0,5 T,
€CJI OH JBMIKETCS MEPICHINKYISIPHO eMy U 00J1alaeT KHHEeTUYeCKou sHeprueit 3 MaB.

14. Kakoe yckopeHnue mnpuoOperaer mpoBomgHUK Maccor 0,1 T m gmmHOM 8§ cM B
OJTHOPOJTHOM MarHUTHOM II0JIe HampsbkeHHOcThio 10 KA/M, ecim cwiia Toka B HeM 1 A, a
HaIpaBJIeHUs TOKa U MHAYKIIMU B3aUMHO NEPIEHANKYISPHBI?

15. Onexrpon c sHeprueir 300 B nBuXKeTCs NEPHEHAMKYISIPHO JUHUSAM MHAYKIHUU
OJTHOPOJHOTO MAarHUTHOTO TMOJIs HampspkeHHocTbio 465 A/M. Onpenenuts cuity Jlopenua,
CKOpPOCTb U pauyC TPACKTOPUU IJIEKTPOHA.

16. MomeHT  wumMmIyldbca NOPOTOHA B OJHOPOJAHOM  MAarHUTHOM  TOJIe

HarnpspkeHHOCThI0O 20 kA/M paBeH 6,610 -23 xr-m2/c. Haiitu KUHETHUYECKYIO SHEPTHIO
IIPOTOHA, €CJIM OH JBHKETCA MEPIEHINKYISIPHO JTUHUAM MarHUTHOW WHIYKIIMH MOJIS.

17. Ha pacctosHur 5 MM  HapaUIeIbHO  MPSIMOJMHEHHOMY  JUIMHHOMY
NPOBOJHUKY JIBUXKETCS JJIEKTPOH € KUHeTWdeckoil sHepruei | koB. Kakas cuma Oyner
JENCTBOBAThH HA 3JIEKTPOH, €CJIM 110 IPOBOAY MMYCTUTH TOK 1 A?

18. TlporoH pgBWXKETCS B MarHUTHOM TIO0JIe HampsbkeHHOcThio 10 A/M 1o
OKPY>KHOCTH paguycoM 2 cM. HailTu KHHETUYECKYIO SHEPTHUIO0 TPOTOHA.

19.Ilo mnpAMOIMHENHBIM JUIMHHBIM MapaJUICIbHBIM MPOBOJAHUKAM, HAXOJAIIMMCS Ha
paccTosiHUU 2 M, B OJIHOM HampaBiIeHUHU TeKyT Toku mo 1 A. Kakyio paboTy Ha eauHUILY
JUTMHBI TIPOBOAHUKOB HY)XHO COBEPIIUTH, YTOOBI PA3ABUHYTH UX JI0 paCcCTOSHUS 4 cM?

20. OpHOposHOE MAarHMTHOE ToJje HampspkeHHocTeio 900 A/m  neiictByer Ha
MOMEIIECHHBIM B HEr0 MPOBOJHUK JIMHOW 25 cM ¢ cuiod 1 MH. Onpenenuts cuiiy Toka B
IIPOBOJHUKE, €CIM Yrojll MEXIy HAalpaBlICHUSIMH TOKa WM MHAYKIMH MAarHUTHOTO ITOJISI
paBeH 45°.



21. [IlleprneHOAUKYASPHO JIMHUSIM UHAYKIUKA  OAHOPOJHOTO MArHUTHOTO  TOJIS
uaaykinue 0,3 Tn  gBwkercs NPOBOAHMK JUmMHOW 15 cMm co ckopocthio 10 m/c.
Onpenenute 3/IC, BOZHUKAIONIYIO B TPOBOJAHUKE.

22. lleprnieHOAUKYASIPHO JIMHUSIM UHAYKIUKA  OAHOPOJHOTO MArHUTHOTO  TOJIS
uaayknueir 0,1 MTn mo [aByM mapamienbHBIM MPOBOAHMKAM JIBHXKETCS 0€3 TpeHHs
nepeMbruka anuHoi 20 cm. Ilpu 3amblkaHMM LienH, coIepiKalledl 3Ty MEPEMBIUKY, B HEH
uger Ttok 0,01 A. Onpenenutrb CKOpOCTh JBUXEHUS MEepeMblukd. COMPOTUBICHUE LETH
0,1 Om.

23. Ha xoHIIax KpblIbeB camoiieta pazMaxom 20 M, JETAIIETO co CKOpocThio 900  km/4,
BO3HHMKAET DJICKTPOABUKYILAS cuia UHIYKLUH 0,06 B. Onpenenutsb
BEPTUKAJIBHYIO COCTABJISIONIYIO HAIMPSKEHHOCTH MAarHUTHOTO MOJISI 3€MJIH.

24. B MJIOCKOCTH, TMEPHEHAUKYIIPHOH  OJHOPOJHOMY  MArHUTHOMY  TMOJIIO

HaIPSHKEHHOCTBIO 2:10° A/M Bpamaerca crepkeHb AnuHOM 0,4 M OTHOCHUTENBHO  OCH,
IpOXOMsALIE 4Yepe3 €ero cepeAuHy. B cTepkHE MHIAYLHUpYETCA >JIEKTPOABMKYILAS
cuna, papHas 0,2 B. OnpenenuTs yriioByr0 CKOPOCTb CTEPHKHS.

25. Karymka u3 100 BuTkoB miomaapio 15 cm2 Bpamaerca ¢ yactorod 5 I'm B
OJIHOPOJHOM MarHuTHOM mnoJie uHaykmuen 0,2 Tn. Ock BpalieHus NeprneHAuKYIsIpHa
OCHM  KaryllKu ¥  JIMHMAM  HMHAYKOUH — noyt. Onpenenuts  MakCHMaJbHYIO
JNEKTPOABIKYIYIO CHITy MHIYKLIUU B KaTYIIKE.

26. llenmb COCTOMT M3 COJEHOMAAa M HCTOYHUMKA Toka. ConeHoup Oe3 cepAcyHHMKa
JUIMHOM 15 cM m guameTpoM 4 c¢M HMMEET IUIOTHYIO HAMOTKY M3 JBYX CJIOE€B MEIHOTO
npoBoaa nuamerpom 0,2 mm. I[lo comenomay Ttewer TOK 1 A. Onpenenutrs 3IJIC
CaMOMHIYKLIMM B COJICHOUZE B TOT MOMEHT BPEMEHHM IIOCJIE OTKJIIOYEHUS €r0 OT MCTOYHUKA
TOKa, KOIZla CWJIa TOKa YMEHbIIWJIACh B Ba pa3a. CONpOTHUBICHHEM MCTOYHUKA TOKa U
MOJIBOISIIIINX TIPOBOJIOB MPEeHEOPEYb.

27. Pemmth 3amauy 26 [ ciydas COJIEHOMAA C CEpAECYHHUKOM, MAarHUTHas
IpoHULaeMoCcTh KoToporo pasHa 1000.

28. Cuia Toka B cojieHou i€ paBHOMEpHO Bo3pacTtaeT oT 0 1o 10 A 3a 1 MuH, pu  3TOM
coneHonpa HakarumBaeT sHepruto 20 Jx. Kakas 3JIC unnynupyetcs B coneHOUAE?

29. OpnocnoiHbIN coneHonn 0Oe3 cepaevynnka amuHod 20 cM U auamMeTpoMm 4 cMm
MMEET IUIOTHYI0 HaMOTKY M3 MenHoro nposoga auamerpoMm 0,1 mMm. 3a 0,lc cuia Toka B
HeM paBHOMepHO yObiBaeT ¢ 5 A 1o 0. OnpeaenuTs 3MEKTPOABIKYILYIO CHITY HHAYKIIUU
B COJICHOHU/IE.

30. Ilo ycnoButo 3amgaun 29 omnpenenuTh 3apsi, NPOLICAIIANA Yepe3 COJCHOU]
IIOCJIE €r0 OTKJIIOYCHHS.

31. Yemy paBHa OO0BEMHass IUIOTHOCTh SHEPIMM MArHUTHOTO TOJS B COJICHOHMJIE
0e3 cepaedyHHKa, MMEIOIIEro IUIOTHYIO OAHOCIIOMHYI0 HAaMOTKY MPOBOAOM auamerpom 0,2
MM, €CJIM [I0 HEMY TeueT TOK BenuuuHbl 0,1 A?

32. Ilo ycnoBuio 3amaud 31 HAWTHU PHEPrUI0 MArHUTHOTO TOJISI COJICHOMJZIA, €CJIM €ro
nmuHa 20 cM, a tuametp 4 cM.

33. KBagpatHas pamka co ctopoHod 1 cm coxmepxkut 100 BUTKOB M MOMENIEHA B
OJHOPOJHOE MAarHuTHoe Tmoje HamnpsbkeHHocThio 100 A/M. Hampanenue mosns
cocraBisger yron 30° ¢ HopManbio K pamke. Kakas paGora coBepiuaeTcst mpu IOBOPOTE
pamku Ha 30° B OJHY M IPYTYIO CTOPOHY, €CJIM 0 Hel TeueT Tok 1 A?

34. Tlo ycnoButo 3amaun 3 3 omnpenenuTh paboTy MpU MOBOPOTE PAMKH B IMOJIOKEHUE,
IIPY KOTOPOM €€ IJIOCKOCTh COBIIAAET C HAIPaBJICHUEM JIMHUM MHIYKLUH MOJIA.

35. Ilox pnelicTBMEM OJHOPOJHOTO MArHMUTHOIO MOJSI NEPHEHIUKYISPHO JIMHUAM
MHAYKIIMM HAauyMHAeT [epeMelaTbCs MPSMOJIMHEHHBIM NPOBOJHUK Maccod 2 T, IO
koropomy TeueT TOK 10 A. Kakoil MarHUTHBI THOTOK IEPECEYET 3TOT IMPOBOJHUK K
MOMEHTY BPEMEHH, KOTJIa CKOPOCTh €ro craHeT paBHa 31,6 m/c?

36. IIpoBomHuk ¢ TokoM 1 A mnuHOi 0,3 M paBHOMEPHO Bpalla€TCsi BOKPYr OCH,
IPOXOMALICH 4Yepe3 €ro KOHel, B INIOCKOCTH MEPHNEHAMKYIAPHON JIMHUAM HWHAYKIHAH
MarHUTHOTO TOJsI HANpPsDKEHHOCThIO | KA/M. 3a OfHY MHHYTY BpAalllEHUS COBEpIIAeTCs
pabora 0,1 JIx. OmpenenauTh YrIOBYIO CKOPOCTh BPAIICHUS IPOBOJHUKA.



37. OpHOpomHOE MarHUTHOE TOJe, OOBEeMHas IUIOTHOCTh BHepruu kKoroporo 0,4

I[)K/M3, JEUCTBYET HA IIPOBOJHHUK, PACIOJIOKCHHBIM  IMEPIECHAUKYISIPHO JIMHUAM
uaaykuuy, cuioit 0,1 MH Ha 1 cm ero mmmubel. Onpenenurs CUIly TOKA B IPOBOAHUKE.

38. OOmotka comeHouga umeer compotuBiaeHue 10 Owm.  KakoBa ero
WHAYKTUBHOCTB, €CIM INPU NPOXOXAeHHMU Toka 3a 0,05 ¢ B HEM BBIIENACTCS KOJINYECTBO
TEIUIOTHI, PKBUBAJICHTHOE YHEPTUX MAarHUTHOTO MOJIS CoJIeHouAa?

39. B BakyyMe paclpocTpaHsieTcsl IUIOCKasl 3JEKTPOMarHuTHasl BOJIHA. AMIUIATYZA
HaMpsOKEHHOCTH ~ MarHuTHoro mois Bomuel 0,1  A/mM.  OmnpenenuTs  aMIUDIMTYRY
HANPSDKEHHOCTH  DJIEKTPUYECKOrO IO BOJHBI M CPENHIOK II0 BPEMEHM IIJIOTHOCTH
JHEPIUU BOJIHBI.

40. B omHOpomHOM u u30TpomHOU cpene ( & =2,u =1) pacnpocTpaHseTcsl TUIOCKas

AJIEKTPOMAarHUTHasl  BOJIHA. AMIUIMTYJAa HANpPSOKEHHOCTH JJIEKTPUYECKOTO TIOJsI  BOJIHBI
50 B/m. Haiitn aMmiauTyay HanpsKeHHOCTH MarHUTHOTO TOJIS M (pa30BYIO CKOPOCTDH BOJIHBI.
41. YpaBHEHUE MIOCKON 3JIEKTPOMAarHUTHOM BOJIHBI, PACIPOCTPAHAIOIIEHCS B CPELE, C

u=1, umeer ux: £=10sin(6,28- 108;- 419%). OnpeneTh AUAAEKTPUYECKYIO TPOHUIIAEMOCTH
Cpellbl U JUIMHY BOJHBI.

42. B BakyyMe pacnpoCTpaHseTcs IIJIOCKas 3JIEKTPOMAarHUTHas BOJHA. AMIUIMTYIA
HaNPSOKEHHOCTH AekTpudeckoro mois Boiabl 100 B/m. Kakyro sHepruto mepeHocuT 3Ta

BOJIHA depe3 Imomanky 50 em2, PACIOJIOKEHHYI0 NEPIEHINUKYISIPHO  HAIIPABIICHUIO
pacupocTpaHeHMsl BOJHBI, 3a Bpems f = | muH. [lepuon Bonubsl 7 <<t.

43. B cpene ( &€=2,u=1)pacnpocTpansercs IJIOCKas 3JEKTPOMAarHUTHas BOJIHA.
AMIUIMTYIa HampspKEHHOCTH MarHuTHoro mojiss BoaHel 0,5 A/mM. Ha ee myrtm
NEPICHIUKYIIPHO  HANPAaBICHHIO  PACIpPOCTPAHEHHA  PACIOJIOKEHA IOIVIOLIAIOIIAS
MOBEPXHOCTh, UMeromas ¢opmy kpyra paaunycom 0,1 m. UeMy paBHa 3HEPTHS TMOTIIOMICHUS
3TOM MOBEPXHOCTHIO 32 BpeMs ¢ = 30 c? Ilepuon Bonubl T << {.

44. VYpaBHeHHE IIJIOCKOM BOJIHBI, DPACIPOCTPAHAIOIIEHCS B YINPYrol cpene, UMEET
Bunx s =10"sin(6280¢—1,256x). Omnpenenuts TUTHHY BOJIHBI, CKOPOCTH €€
pacnpocTpaHEeHHUsI U YaCTOTY KOIeOaHUH.

45. KoneOmromuecss TOYKM YyOaJeHbl OT HWCTOYHHMKA KOJNeOaHWH Ha pacCTOsSHUE
0,5 u 1,77 M B HanpaBIICHUH PacIPOCTPaHECHUS BOJHBI. Pa3sHOCTh (a3 mx komebaHui paBHa

3n/4. Yactora koneGanuii mcrounmka 100 ¢l Onpenenurts JUIMHY BOJIHBI U CKOPOCTDH €€
pacnpocTpaHeHHUs.

46. Yemy paBHa pa3HOCTh (a3 KojeOaHUN NIBYX TOUEK, €CIIM OHHM YIAJICHBI APYT OT
JIpyra Ha pacCTOsSHHE 3 M M JIeKaT Ha MPAMOU, TMEPICHAUKYIIPHOW (HPOHTY BOJHEI.
Ckopocth pacnpoctpanenust Boaabsl 600 m/c, a mepuon xonebanwuii 0,02 c.

47. Onpenenuth JUIMHY 3BYKOBOM BOJIHBI B BO3ayxe npu Ttemmeparype 20°C, ecnu
yactoTa koiebanuit 700 I'm.

48. HaliTu CKOpPOCTh pacnpoCTpaHEHHUs 3ByKa B JBYXaTOMHOM Ta3e, €CJId U3BECTHO,

YTO INIOTHOCTB 3TOrO r'a3a IpU AaBICHUU 105 Tla paBHa 1,29 Kr/M3.

49. PaccrosgHue MexAy ABYMs KOT€peHTHbIMM HCTOYHMKamu 0,9 MM, a paccTosHHe
OT HMCTOYHUKOB 10 d3KpaHa 1,5 M. MCTOYHMKM UCIYCKalOT MOHOXPOMAaTUYECKUU CBET C
nmuHOW BoiHBI 0,6 MKM. OmnpenenuTth 4Yucio UHTEP(EPESHIIMOHHBIX MOJI0C, TPUXOIAIINXCS
Ha | cMm 3KpaHa.

50. B omnbite lOHra omHa u3 1mened mnepekpblBasiach IMPO3PAYHON IIACTUHKOU
TommuHOM 11 MKM, BCIEOCTBME YEro IIEHTpajbHAas CBETJas I0JIoca CMelanach B
MOJIOKEHHE, TMEPBOHAYAIBHO 3aHATOE JECATOM CBETIOM moJsiocod. Haltu mnokazartens
MPEJIOMIICHUS TIACTHHBI, €CJIM JIJIMHA BOJIHBI cBeTa paBHa 0,55 MKM.

51. Ha w™buipHYyIO IUIeHKY nagaer Oenblii cBer mox yraom 45°. ITlpum  kakoi
HAUMEHBIICH TOJNIIMHE IJICHKA OTPaXCHHBIE IJIydd OYIyT OKpAIICHBl B 3€JCHBIA IIBET
(41=0,54 mxm)? Ilokazarens mpenoMJICHHS MBUTBHOW BoOmbI 1,33.

52. Ha mnenky w3 mmnepuHa tommuHod 0,25 MxM mamaer Oenbiid cBeT. Kakum
OyneT KaszaTbCsl LIBET IUJICHKM B OTPaKEHHOM CBET€, €CIIM Yrojl MaJeHHs Jydeil paBeH
60°?
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53. Jlns ycTpaHeHHsI OTpaKeHHsI CBETa Ha MOBEPXHOCTh CTEKIJISTHHOW JTMH3bI HAHOCUTCS
IJIEHKa BEIIECTBA C IOKa3arejeMm mpenomsieHus 1,3 MeHblIuM, yeM y crekna. [lpu kakoii
HAaWMEHBIIICH TOJIIIMHE ITOW TUICHKH OTpa)KCHHE CBeTa ¢ JIuHOM BoaHBI 0,48 MKM He Oyaer
HAOIOATCS, €CIH Yrol naaeHus aydeit 30°7

54. Ha TOHKMI CTEKJISTHHBIN KJIMH MaJlaeT HOPMAJIbHO CBET C JUIMHOU BONHBI 0,72 MKM.
PaccrosiHne Mexny cocemHUMU HHTEPGEPCHIMOHHBIMH TIOJOCAMH B OTPAKEHHOM CBETE
paBuo 0,8 w™wm. Ilokazarens mnpenmomieHus crekiaa 1,5. OnpeaenuTs yroa MeEXIy
MOBEPXHOCTAMHM KJIUHA.

55. Ha TOHKMH CTEKJSAHHBIM KIWH TMaJaeT HOPMaJIbHO MOHOXPOMATUYECKHI CBET.
HauMeHnpiass TONIIMHA KIHWHA, C KOTOPOM BUAHBI WHTEPPEPECHIMOHHBIE TIOJOCH B
oTpaxkeHHOM cBere, paBHa 0,12 mxm. Paccrosaue wmexny nmonocamu 0,6 mm. Haiitu
yrol MEXAy TOBEPXHOCTSIMM KJIMHA MW JUIMHY BOJHBI CBETa, €CIH I0Ka3areib
npejaomiieHus crekia 1,5.

56. Koneria HproToHa 00pa3yroTcsi MEXIY IJIOCKUM CTEKJIOM W JIMH30W C PanyCcoM
kpuBu3Hbl 10 M. MoHOXpomarudeckuil CBET NaJacT HOPMaJIbHO. Jl[MaMeTp TpeTbero
CBETJIOTO KOJIbLIa B OTPaXEHHOM cBeTe paBeH 8 MM. HailTum nnuHy BOJHBI MaJaroIIEro
CBeTa.

57. YcranoBka misi HabmoneHus kosenm HproToOHa OcBemiaeTcsi MOHOXPOMATHYECKHM
CBETOM, MaJalIIMM HOpMalibHO. JlnnHa BosHbl cBeta 0,5 MxM. Hailtu pamuyc KpuBHU3HBI
JIUH3BI, €CJIM JMAMETP YETBEPTOrO TEMHOIO KOJIbIA B OTPAKEHHOM CBETE PABEH § MM.

58. B ycranoBke misi HaOmopeHus konel, Hbl0TOHa MPOCTPaHCTBO MEXIY JMH30M U
CTEKJIIHHOM IUTACTUHKOM 3alOJIHEHO XHUIKOCThI0. OmpenenuTh MoKa3arelb MpPeIoMIICHUS
JKUJKOCTH, €CIM JHAMETP BTOPOrO CBETJIOrO KOJbLA B OTPAXKEHHOM CBETE PAaBEH 5 MM.
Cgert ¢ nnuHoM BoiHbI 0,615 MKM magaeT HOpMaiabHO. Paanyc KpUBU3HBI JIMH3BI 9 M.

59. Tlog kakuM yrjaoM K TOPH3OHTY JIOJDKHO HaxomuThes CoJHIIE, YTOOBI €0 JIy4H,
OTPaXKCHHBIE OT TOBEPXHOCTH BOJIbI, OBLITM MAaKCHMAIIBHO TOJISPU30BAHbI?

60. EcrecTBeHHBIII CBeT MajaeT Ha KpUCTAI aiMas3a I0J YIJIOM IIOJHOM
nosispusanuu. Halitu yros npeiaomiieHus cBera.

61. EcTecTBEHHBI CBET MaJaeT Ha MOBEPXHOCTh AMAJICKTPUKA IOJ YIJIOM MOJHOMN
nosispusaiuu. Koaddumuent orpaxkenns ceera paen 0,085. HaliTu creneHp mosspu3anuu
MIPEJIOMIIEHHOTO JIy4a.

62. EcTecTBEeHHBIH CBET IaJaeT HAa MOBEPXHOCTb JMAIEKTPUKA IO YIJIOM IOJIHOM
nomsipuzanun.  Koadduuument mnpomyckanuss cBera paBeH 0,92, Haiftu crenens
MOJIAPU3aLUU [TPEJOMIIEHHOTO JIy4a.

63. EcTecTBEHHBI CBET MaJaeT Ha IMOBEPXHOCTh AMAJICKTPUKA IOJ YIJIOM MOJHOMU
nonspusanuu. CTeneHb NOJSIpU3aMU  npesomieHHoro Jiyda coctasiser 0,09. Haiitu
KO3 PUITMEHT OTpaKEHHS CBETA.

64. EcrecTBeHHBIM CBET MPOXOAUT uUepe3 JBa MOJSpU3aTOpa, Yrojl MEXAY IIIaBHBIMHU
IUIOCKOCTSIMM  KOTOpbIX paBeH 30°. Bo CKOIBKO pa3 yMEHBLINTCS MHTEHCUBHOCTb CBETa
MoCJe MPOXOXKACHUA 3TOM cucTeMbl? CUHMTaTh, YTO KaXIbId MOJSIPU3ATOP OTPAXKAET U
nomtomaer 10% mapgaromero Ha HHUX CBETA.

65. Uemy paBeH yroia MEXIy TIJIaBHBIMU IUIOCKOCTSIMU JABYX MOJISIPU3ATOPOB, €CIU
MHTEHCUBHOCTb CBETA, MPOIIEAIIEIO Yepe3 HUX, yMEeHbIIMaack B 5,3 pa3a? Cuurarh, 4TO
KaXAbIH TOJsIpU3aTop oTpaxkaeT M moriomaeT 13% maaaromiero Ha HUX CBETA.

66. EcTecTBEHHBIN CBET MPOXOAUT YEpe3 JABa MOJAPU3ATOPA, YroJl MEXKIY TJIaBHBIMHU
IJIOCKOCTAMU  KOTOphiX 30°. BoO CKOJIbKO pa3 M3MEHUTCS WHTEHCHUBHOCTH CBETAa,
INPOLIEAIIETO 3Ty CHCTEMY, €CIM Yroil MEXAY IUIOCKOCTSIMU MOJSPU3aTOPOB YBEIUYHTH
B JIBa pa3a?

67. KgapueByl0o IUIACTMHKY TOJLIMHOW 3MM, BBIPE3aHHYIO NEPIEHAUKYISIPHO
ONTHUYECKOM OCH, MOMECTWJIM MEXIy ABYMs moiisipuzaropamu. ONpenaenuTrb MOCTOSHHYIO
BpalIEHUsI KBapla [ KPACHOIO CBETA, €CJIM €ro HMHTEHCUBHOCTb IIOCIE IPOXOXKICHUSA
3TOM CHUCTEMBl MAKCUMAaJbHA, KOTJAA Yrojd MEXIYy IJIaBHBIMHU IIJIOCKOCTSIMH MOJISIPU3AaTOPOB
45°.

68. PactBop caxapa ¢ koHmeHtpamuerd 0,25 r/em3 TommmHOM 18 oM
MOBOPAYMBAET IUIOCKOCTh MOJIAPU3ALUM MOHOXpOMaTtuyeckoro ceera Ha yron 30°. Ipyroit
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pacTBOp TOJIIMHOM 16 CcM TIOBOpauMBAaeT IUIOCKOCTh IMOJISIPU3AlMA ITOrO K€ CBETa
Ha yron 24°. OnpenenuTh KOHIEHTPAILMIO caxapa BO BTOPOM pacTBOPE.

69. Omnpenenuth JJIWHY BOJHBI, OTBEYAIOIIYI0D MaKCUMyMy HMCIyCKaTeJIbHOMU
crnocoOHOCTH dYepHOro Tteia npu Temmeparype 37 °C U SHEPreTH4ecKyl0 CBETUMOCTh
Tena.

70. MakcumyM wucmyckarenbHo crnocoObHocT CoNHIA NPUXOOUTCS Ha UIMHY
BoiaHbl 0,5 MkM. Cumtasg, uyrto CoJjHIE HU3JIy4aeT KaKk YEpPHOE TEJIO, OINPENeIUTh
TEMIIEPaTypy €ro NOBEPXHOCTU U MOLIHOCTh U3JIy4YEHHUS.

71.  Cuuras, yrto CoJHIE U3JIy4aeT KaK 4YEpHOE TeJO, ONPEICIUTh
MHTCHCHUBHOCTb COJTHEYHOTO U3Jy4yeHuss BOmm3u 3emiu. Temmeparypy MOBEpXHOCTH
Connua npussTh paBHoit 5780 K.

72. Cuuras, uyto CoJiHIIE HU3JIy4yaeT KAaK YEpPHOE TEJI0, BBIYUCIUTH HACKOJIBKO
ymeHnpmiaercss macca ConHIa 3a TOf BCJIEACTBUE M3IYyYEHHS U CKOJIBKO 3TO COCTaBIISIET
nponeHToB. Temneparypy mnoBepxHocTh CosHIa npuHATH paBHOU 5780 K.

73. BplHHCIUTH TEMIEPATypy IOBEPXHOCTH 3€MJIM, CUMTasg €€ IIOCTOSHHOH, B
NPEANOJNOKEHUHM, YTO 3€MJIsd Kak YEpHOE TeJ0 M3Iy4aeT CTOJbKO SHEPIHM, CKOJIBKO
nonydaer or ComHna. VMHTEHCHMBHOCTh COJHEYHOTO W3JIydeHUs BOMU3U 3eMIU MPUHATH

paBHoii 1,37 KB1/M2.
74. OmnpenenuTb JaBJ€HHWE COJIHEYHBIX Jydyed, HOPMaJlbHO TMAJAOIMX Ha
3€pKaJbHYI0 MOBEPXHOCTh. IHTEHCHUBHOCTH COJIHEYHOTO W3JIYyYEHHS MNPHUHATH paBHOU 1,37

kB1r/M2.
75. TIIOTHOCTh MOTOKA SHEPTrMUM B HMIYJIbCE M3IYYEHHUS Jla3epa MOXKET JOCTUTaTh

snadenns 10 Br/m2. Onpenenuts JaBI€HHE TAKOrO0 M3JIy4YEHUS, HOPMaJIbHO IaJaroIEero
Ha YEPHYIO IOBEPXHOCTD.

76. Cper ¢ jgnuHOM BoJHBI 0,5 MKM HOPMaJlbHO TaJaeT Ha 3€pKaJbHYIO
MOBEPXHOCTh M Tpow3BoAMT Ha Hee nmaminenne 4 wmklla. Omnpegenuts 4uciao (GoOTOHOB,

€KECEKYHIHO MaJaronmux Ha 1 eM2 ot MMOBEPXHOCTH.
77. JlaBnenue cBetra ¢ IIMHOW BOJMHBI 0,6 MKM, Majaroliero HOPMajbHO Ha YEPHYIO
MOBEepXHOCTh, paBHO | wmklla. Omnpegenutp 4Yuciao (HOTOHOB, MAMAOIINX 32 CEKYHIY Ha

1 em2 310t MOBEPXHOCTH.

78. JlaBneHue cBeTa, HOpPMaJbHO MAAAIOIIEr0 HAa TMOBEPXHOCTh, paBHO 2 MKlIa.
Onpenenuth KOHLEHTPALUWIO (OTOHOB BOJM3M TOBEPXHOCTH, €CJIU JUIMHA BOJIHBI CBETA
paBHa 0,45 MxM, a ko3¢ urent orpaxenus 0,5.

79. Ompenenutb MaKCUMaIbHYIO CKOPOCTh (DOTO3JCKTPOHOB, BBUICTAIOIIUX U3
BOJIB(PAMOBOTO IJIEKTPO/IA, OCBEIIAEMOr0 YIbTPa(HOIECTOBBIM CBETOM C JJTMHOM BONHBI 0,2
MKM.

80. Karoxg BakyyMHOro (OTO3JIEMEHTAa OCBEIIACTCS CBETOM C JIuHOW BomHBI 0,38
MKM. DOTOTOK IpEeKpalmaercs IpU 3a4EPKUBAIOLIECH Pa3HOCTU MOTECHLIMAIOB PABHOU
1,4 B. Haiitu paboTy BbIXOz1a 3JIEKTPOHOB U3 KaTo/a.

81. I[IMHKOBBIA SJEKTPOJ OCBEIIAETCI MOHOXPOMAaTUYECKUM CBEeTOM. DOTOTOK
MpeKpamaeTcsa Mpu 3aJepKuBaromield pa3HocT noteHiuanoB 0,4 B. Beruwciaute mimHy
BOJIHBI CBETA, IPUMEHSBILIETOCS MPU OCBEILICHHH.

82. KpacHoii rpanune ¢orodpdexkra coorBercTBYyeT MHA BOJHBI 0,332 MKM.
Haiitu mMHYy MOHOXpOMAaTMYECKOM CBETOBOWM BOJIHBI, IAJAIOIIEW HA DJIEKTPOL, €CIHU
($OTOTOK TMpeKpaIaeTcs Mpyu 3aJepKUBAIOIIEH pa3sHOCTH MOTeHIIUAaNoB paBHo# 0,4 B.

83. Haiitn BEJINYUHY 3aJIepKUBAIOIIEH Pa3HOCTH HOTEHIINAIOB 1A
($OTORIEKTPOHOB, HCITYCKaeMBbIX npu OCBEIICHUHU LIE3UEBOTO 3JIEKTpoaa
yABTPaUOIETOBBIMU JTydaMH C IITUHOU BOMHBI 0,3 MKM.

84. B pesynbraTe KOMNITOHOBCKOIO pAacCesHUs Ha CBOOOJAHOM 3JEKTPOHE JUIMHA
BOJIHBI TaMMa-(OTOHA YBEIMYWIACHh B JIBa pa3a. HaliTh KMHETUYECKYIO YPHEPTHIO U UMITYJIBC
9JICKTPOHA OTJA4d, €Cli yroyi paccesHus ¢goroHa paBeH 60°. JIo CTOJKHOBEHHS 3JIEKTPOH
MTOKOMJICS.

85. B pe3ynpTaTreé KOMITOHOBCKOTO pAacCesHHs Ha CBOOOJHOM DJIEKTPOHE JHEPTHS
raMMa-(oTOHa YMEHBIIWIACh B TPU pasa. Yrom paccesHus QortoHa pasen 60°. Haiitu
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KMHETUYECKYIO DSHEPIHI0 U MMIYIbC 3JIEKTpOHAa OTHaud. Jlo CTOJKHOBEHMS 3JIEKTPOH
MTOKOMJICS.

86. I'amma-doron c sueprueir 1,02 MaB B pesynbrare KOMIOTOHOBCKOTO PACCESHUS
Ha CBOOOIHOM DJIEKTPOHE OTKJIOHMJICS OT MEpPBOHAYAIBLHOTO HampaBieHus Ha yroia 90°.
Onpenenutb KUHETUYECKYIO SHEPIUI0 UM HUMIIYJIbC 3JIEKTpoHa OTAaud. /[0 CTONKHOBEHHSA
AJIEKTPOH ITOKOUJICSI.

87. I'amma-poTOH C MIUHOW BOJHBI 2,43 TM HCHBITA]l KOMITOHOBCKOE PACCESHHE
Ha CBOOOJHOM 3JIEKTPOHE CTPOro Hazaa. OmpenenauTb KHHETUYECKYI0 SHEPIUI0 U UMITYJIbC
3JIEKTPOHA OTAAa4YM. [0 CTOJIKHOBEHUS 3JEKTPOH MOKOUJICS.

88. IlepBoHauasbHO  TMOKOMBIIMICS  CBOOOAHBIM  BJIEKTPOH B  pe3yibTare
KOMIITOHOBCKOTO paccessiHuss Ha HeMm ramma-gorona c¢ sueprueit 0,51 M»dB mpuobpen
kuHeTH4eckyro sHepruro 0,06 MaB. Uemy paBen yron paccesHusi potoHa?

89. CpenHee pacCTOsSHHME SJEKTPOHA OT spa B HEBO30YKICHHOM aTroMe BOJIOpOAa
paBHO 52,9 nMm. BbIUHCIUT, MHUHUMAJIBHYIO HEONPEACIICHHOCTh CKOPOCTH 3JIEKTPOHA B
aToMe.

90. Hcrnonb3ys COOTHOIIEHHE HEOINPENEIEHHOCTEH, MOKa3aTh, 4TO B SAPE HE MOTYT

HaXOJIUTHCS JICKTPOHBI. JIMHEHBIE pa3MepPHI Alipa IPUHATH PABHBIMU 5,8-10'15 M.

91. Yemy paBHa MHUHUMaJIbHAs HEONPEACIEHHOCTh KOOPAWHATBHI IOKOSIIErocs
AJIEKTpOHA?

92. BpUUCIUTP MUHHUMAJIBHYIO HEOMNPEACICHHOCTh KOOPAMHATHI MOKOSIIErOCs
MpOTOHA?

93. Kunernueckasi 3HEprusi IpOTOHA paBHA €ro SHEPrUU MOKosA. Uemy paBHA IIPU 3TOM
MHUHUMaJIbHAasA HCONPCACICHHOCTb KOOPANHATBI HpOTOHa?

94. Macca HOBHKYIIETOCS DJEKTPOHA B JBa pa3a OOJNbIIE €ro MacChl IOKOSL.
Brraucnuts MHUHUMAJIbHYIO HCONMPCACICHHOCTh KOOPAUHATHI 3JICKTPOHA.

95. UYemy paBHa MUHHMJIbHAs HEOMPEIACICHHOCTh KOOPAMHATHI  (OTOHA,
COOTBETCTBYIOIIETO BUAUMOMY HU3ITYYECHHIO C IJIMHOUW BOJIHBI 0,55 MKM.

96. Cpeanee Bpemsl KM3HU 3Ta-ME30HA COCTAaBIISIET 2,4510'19 C, a €ro ’Heprus
nokosi paBHa 549 M»B. BeuncinTs MUHUMAJIBbHYIO HEONIPEIEIEHHOCTh MAaCcChl YaCTHIIBI.

97. Cpennee Bpems >KH3HM BO30YKIEHHOTO COCTOSHHSI aromMa paBHO 12 HC.
BeruncnuTe MUHUMATBHYIO HEOMPENEICHHOCTh UIMHBI BOMHBI A=0,12 MKM U3IydeHUs Mpu
IIEPEXOZIE aTOMa B OCHOBHOE COCTOSIHHE.

98. EcrecTBeHHas IHMpHUHA CHEKTpadbHOW JWUHUH A=0,55MKM, COOTBETCTBYIOIICH
Mepexoly aroMa B OCHOBHOE coctosHue, paBHa 0,01 nm. Omnpenenuth cpegHee BpeMsi
YKU3HU BO30Y)KJIEHHOTO COCTOSIHUSI aTOMA.

99. Anpda-yacTuia  HaxXoAMTCS B OECKOHEYHO  TIIYOOKOH  OJHOMEpHOMU
NoTeHIMaIbHON sMme. UYemy paBHa WIUpPUHA SIMbI, €CIM MUHHUMAJbHAs JHEPrus
YacTHUIbI cocTaBisieT 6 MaB.

100. DnekTpoH HaXOmUTCsA B OECKOHEYHO TIIYOOKOW OJHOMEpPHOM MOTEHIUAIBLHON siMe
mupuHoid 0,1 1M. BBIYKMCIHUTH JJIMHY BOJHBI HU3JIYyYECHHUS NPU MEPEXOAE DJIEKTPOHA CO
BTOPOT'O Ha MEPBBIM YIHEPTETUUECKHUIT YPOBEHD.

101. IlporoH HaxomuTcst B OECKOHEYHO TIIyOOKOM OIHOMEPHOM MOTEHIUMATBLHOW siMe
mmpuHo 0,01 1nM. BperuMcnuTe AIMHY BOJIHBI M3 JIYYEHHS IPH NEPEXOAE NPOTOHA C
TPETHEro Ha BTOPOH IHEPreTUUYECKUN YPOBEHb.

102. Artom Bomopoma HaxoguTCs B OECKOHEUYHO TIIYOOKOH  OJHOMEpPHOM
NoTeHIHaIbHOM saAMme 1upuHod 0,1 ™. BbIUMCIUTH pa3HOCTh HHEPrUM COCETHUX
YPOBHEH, COOTBETCTBYIOIIMX CPEIAHEH SHEPruM  TEIUIOBOTO JABUXKEHUS aToMa MpH
temneparype 300 K.

103. Yactuna HaxomuTcs B OECKOHEYHO TIIyOOKOM OJHOMEPHOM MOTEHIMATBHOU sMe
HIMPUHON / B OCHOBHOM COCTOSIHUM. B Kakux TOYkax sIMbl IJIOTHOCTh BEPOSTHOCTH
OoOHapyXeHHMsI YacTHUI[bl COBMAJAET C KJIACCUUYECKOHN TIOTHOCTHIO BEPOSITHOCTH.

104. Yactuiia HaxoauTcsi B OECKOHEUHO TIYOOKOH OJHOMEpPHOHN TMOTCHIIMAIBHOU sMe
IIUPUHON / B OCHOBHOM COCTOSIHMHM. YeMy paBHO OTHOIIEHUE TUIOTHOCTH BEPOSTHOCTH
OoOHapyKEHUs YACTHIIBI B IIEHTPE MBI K KITACCUYECKON TUIOTHOCTH BEPOSTHOCTH.
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105. Yactuna Haxoaurcss B OECKOHEYHO IITyOOKOW OHOMEPHON MOTEHLMATIbHON sMe
HIMPUHON [ B TEepBOM BO3OYKIEHHOM COCTOSHHMM. B Kakux TOukax sSMbl IIJIOTHOCTb
BEPOSATHOCTH OOHApPYKEHUS YaCTUIbl MAKCUMaJIbHA, a B KAKUX MUHUMAJbHA.

106. Yactuma HaxomuTcst B OECKOHEUHO TIIYOOKOH OJHOMEpPHOW MOTEHLUMATIbHON siMe
MIUPUHONH [/ Ha  BTOPOM  DHEPreTMYEecKOoM  ypoBHE. OnpenenuTb BEpPOSATHOCTh
oOHapyXeHHs yacTUllbl B mipeaenax ot 0 mo /3.

107. Yactuma HaxoauTcsi B OECKOHEYHO TIIYOOKOH OJHOMEPHOW IMOTEHIUAIBLHOW siMe
ITUPUHON / B OCHOBHOM COCTOSIHMU. HaliTh OTHOIIIEHNE BEPOSTHOCTEH HAXOXKIACHHS YaCTHIIBI
B nipeaenax ot 0 no //3 u ot //3 no 21//3

108. Yactuia HaxoauTcss B OECKOHEYHO TIIyOOKOW OJHOMEpPHOW MOTCHLUMAIbHON sIMe
MUPUHON /. BBIYMCIUTH OTHOIIEHHE BEPOSTHOCTEH HAXOXKIEHHUS YaCTUIBl B Ipenenax
or 0 mo //4 nma mepBOro M BTOPOTO DHEPTETUUYECKUX YPOBHEH.

109. Bpruucnuth nepeKT MacChl, DHEPTUIO CBSI3M M YIACIBHYIO DJHEPTHUIO CBS3HU
JIEUTEpHUsL.

110. Beruncnuth neekT Macchl, SHEPTHUIO CBSI3U U YAEIbHYIO SHEPTUIO CBA3U ajibda-
YaCTHIIBI.

111. BoluuciuTh 1eeKT Macchl, SHEPTUIO CBSA3H U YJAEIbHYIO SHEPTHIO CBA3H spa B .

112. Boruncnauth eeKT Macchl, SHEPTUIO CBS3H U YAEIbHYIO SHEPrHIO CBS3U sA1pa
48
nCa .

113. Boruncnauth neeKT Macchl, SHEPTUIO CBS3M U YAEIbHYIO SHEPrHIO CBS3U sA1pa
238
U .

114. BenescTBue paaMoakTUBHOTO pacrnana .U TpeBpamaercss B gy Pb. CKONBKO
anb(da- u Gera-npeBpaieHuil OH MPU 3TOM UCTIHITHIBACT?

115. 3a kakoe Bpems pacnanaercs 87,5% aromMoB 4 Ca ?

116. Kakas 1ons MNepBOHAYAIBHOIO  KOJIMYECTBA  PAJUOAKTUBHOIO  HM30TONA
pacnagaercs 3a BpeMsl )KU3HH 3TOro n3oromna?

117. CKonbKO aTOMOB 5. Rn pacmanaercs 3a CyTkd B 1 T 310r0 n30TOna?

118. Haiitu nepuoxn mnosypacnaja paguoaKTHUBHOIO IIpernapara, €Clid 3a CYTKU €ro
AKTUBHOCTb YMEHBIIACTCS B TPHU pasa.

119. BpUCANTH TOJMIIMHY CJOS TOJOBMHHOTO TOTJIOIIEHUS CBHUHIA [JIsi raMma-
Jy4ei, 1I1MHa BOJIHBI KOTOpBIX paBHa 0,775 HM.

120. Yemy paBHa s3Heprusi raMMa-(QOTOHOB, €CIM TNPHU MPOXOKICHUU dYepe3 CIOH
KeJe3a TONIMHON 3 cM MHTEHCHBHOCTh U3JIYYEHUs OCNIabiseTcs B TP pasa.

121. Bo ckombKO pa3 HW3MEHUTCS HWHTEHCHUBHOCTh H3IIYYCHHS TraMMma-(OTOHOB C
sHepruel 2 MbhB npu NpoXOoKACHUM HKpaHA, COCTOAIIECTO W3 JABYX IUIMT: CBHHIIOBOM
TOJIIIMHOM 2 CM ¥ QJIFOMMHHMEBOM TOJILHUHOMN 5 cM?

122. PaccuuTaTh TOJIIMHY 3alIUTHOIO CBUHIIOBOTO CJIOS, KOTOPBIM ocialiser
MHTEHCUBHOCTDH M3JIydeHUs raMMa-(pOTOHOB ¢ 3Heprueit 2 MaB B 5 pas.

123. OnpenenuTb MOPOTOBYIO SHEPTUIO 00pa30BaHUS AIIEKTPOHHO-TIOZUTPOHHON Maphl

B KYJIOHOBCKOM IIOJI€ DJIEKTPOHA, KOTOpas IMPOUCXOIMT IO CXeME: Y+ €™ — €~ + et +e.
124.  OnpenenuTs  MakCHMajbHYI)  KHHETUYECKYIO  DHEPTUIO0  DJJIEKTPOHA,
HCITyCKaeMOro IIpy pacnajae HeuTpoHa. Hammcats cxeMy pacnaja.

125. BBIYMCITUTE SHEPTHUIO ANEPHON peakuuu: n+ B — [Li+ JHe.
126. BorauciauTh sHepruto sjaepHoii peakuun: p+ 'sB —> 35 He.
127. Borauciuts sHepruto sjaepHoit peakimu: H +H — He+n

128. BerumciiuTh 3Hepruio saepHoit peakuuu: He+ "N — [0+ p.

129. Momubaen  umeer  OOBEMOIICHTPUPOBAHHYIO  KYOMYECKYIO  pEIICTKY.
BblyncniuTh TUIOTHOCTH MONUOJEHA H  PACCTOSHUE MEXIY ONMKAUIIMMHU COCETHUMU
aToOMaMH, €CJii nmapameTp penieTku paseH 0,315 Hwm.

130. Kenezo UMEET 00BEMOIEHTPUPOBAHH IO KyOMYECKYIO pemeTKy.
Bbruncnute mapamMeTrp pemeTkd M pacCTOSIHME MEXIy OMMKallIuMU COCEAHUMH

aromamu. [ImoTHOCTH kene3a paBHa 7,87 r/em3.
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131. OmpenenuTs MakCHUMalbHYIO SHEpruto (oHoHa B Kpuctaye, jaedaeBckas
temrieparypa kortoporo paBHa 200 K. Kakoe komudecTtBO POHOHOB ¢ MaKCHMalIbHOM
sHeprueil Bo3Oykmaercs B cpenHeM mpu temneparype 300 K.

132. HaiiTu OTHOIIEHHE CcpenHero yucia (OHOHOB B KpUCTaJUIE, MMEIOIIUX YHEPTHUIO
B JIBa pa3a MEHBIIYI0O MaKCUMAJIbHOM, K CpelHEeMYy YuCITy (POHOHOB C MaKCHMaJIbHOMN
sHeprueit mnpu Temmeparype 300 K. JleGaeBckas Temmeparypa Kpuctajmia paBHa 150
K.

133. BbluucauTh MOJISIpHBIE TEIJIOEMKOCTH aliMasza W 1e3usd npu temneparype 200 K.
Temmneparypa [lebas mist anmasa u 1ie3usi cootBercTBeHHO paBHa 1860 K u 38 K.

134. BlYMCIOUTh YIENBbHYIO TEIIOEMKOCTh pyouaus mpu temmeparypax 3 K u 300 K.
Temneparypa Jlebas ans pyounus 56 K.

135. Omnpenenuth MPUMECHYIO AJIEKTPONPOBOJAHOCTh ajiMasza, CojepiKaimero 6op ¢

KOHLEHTpaluen 21021 M3 u mpmmesx ¢ KOHLICHTpaen 1-1021 u-3. IloaBM>kHOCTH

3JICKTPOHOB M JBIPOK JIJIS aJiMa3a cOOTBETCTBEHHO paBHa 0,18 u 0,12 M2/(B-c).
136. OnpeneauTs NPUMECHYIO 3JIEKTPOIPOBOJHOCTH ajiMasza, COAEPKalllero MHAWM ¢

KOHIICHTpaIuen 51021 »3 CypbMYy C KOHIIEHTpaluei 21021 M3, ITonBu>XHOCTE

3JICKTPOHOB M JBIPOK JIJIS aJiMa3a COOTBETCTBEHHO paBHa 0,18 u 0,12 M2/(B-c).
137. Onpenenuth NPUMECHYIO 3JIEKTPONPOBOAHOCTh T€PMAHUS, COECPIKAILIECTO UHINN C

KOHLICHTpaIuen 11102273 w1 MmpmmBaK C KOHIIEHTpaluein 61021 M3, ITonBu>XHOCTE

BNIEKTPOHOB M JBIPOK JUUIsl TepMaHus cOOTBeTcTBeHHO paBHa 0,45 u 0,35 M2/(B-c).
138. OnpenenuTs TPUMECHYIO AJIEKTPONPOBOMAHOCTE KPEMHHS, COJEpKamero 0op ¢

KOHLICHTpaluen 21022 M3 u CypbMy C KOHIIEHTpaluueun 31021 M3, IlonBuKHOCTE
AJIEKTPOHOB U ABIPOK JJIi KpEMHHUS cOOTBETCTBEHHO pasHa 0,13 u 0,05 M2/(B‘C).

Tunossblie BONpockl Kk 3xk3ameny (1 kypc)

YpoBeHb
33}13]—[]/[8 AJIA MMOKa3aTe/Jisd OCHUBaAHUA JTUCKPHUIITOPa «3Haer» BI/II[ 3agaHuA
CJIOKHOCTH
BapuanTt 1 TEOpEeTHYCCKU, | A —

1. Kunemartuka. XapaKTEpUCTUKHU JBUKCHUSI. BOITPOCHI K PCTPOYyKTUB
[IpsIMONMHEHHOE PABHOMEPHOE U PABHOYCKOPEHHOE JK3aMCHy gbm,
ABWKCHUAL. KOHCTPYKTHUB

2. Cyxoe ¥ )XUAKOe TpEeHHE. SIBICHUS 3aCTOs U 3aHOCA. HBII

Bapuant 2

1. JIBuXeHHE MO OKPYKHOCTH. XapaKTEPUCTUKH IBUKECHUS.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE JIBUXKEHUSI.

2. JIBM>KEHME IIPU HAJIUYUU XKHUAKoro TpeHus. [IpenensHas
CKOPOCTb JIBHKCHHUS.

Bapuant 3
1. JluHamMKa MaTepHalIbHOM TOUYKH. 3aKOHBI HBIOTOHBI.

2. Jlebopmarnms tein. 3akoH ['yka. CBs3b MeXIy
HaNpsDKEHUEM U tehopManue.

Bapuanr 4
1. PaOora B Mexaunke. Kunernueckast 1 moTeHIMaIbHas
SHEPTUH.
2. MowMmeHT nHepumu Tena (HWIMHIP, CTEpKEHB). Teopema
[ITennepa.
Bapuanr S
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1. Mmnynsc Tena. 3aKOH COXPAHEHUS UMITYJIbCA CUCTEMBbI
TeN.

2. Ao6comoTHO TBepaoe Teno. Kunetnyeckast sHeprus
BpAILCHHUS.

Bapuanr 6
1. JIBm>keHue Tena ¢ IEPEMEHHON Maccoil. Y paBHEHME

Merepckoro.
2. Mowment cwiabl. OCHOBHOM 3aKOH JUHAMHKHA
BpAILATEIIbHOTO ABUKECHHUS.

Bapuanr 7
1. PeaktuBHOe nBmxenue. ®opmyna [{nonkosckoro.

2. MoMeHT uMIyabca 1 3aKOH ero coxpaHeHus. CkaMbs
Kyxosckoro.

Bapuant 8
1. MexaHnnueckas sHeprusa. 3aKOH COXPaHEHUS TTOJTHOM

MEXaHUYECKON IHEPTUU.
2. OcHOBHBIE ypaBHEHUS PAaBHOBECHUS U ABH)KECHHUS
KUAKOCTU. Y paBHEHUE HEPA3PBIBHOCTH.

Bapuant 9
1. AOcomroTHO HEYNpyrui yaap. bammuctuyecknii MasTHUK.

2. TpyOka Toka. YpaBaenue bepaymmu. ®opmyna
Toppuyemnu.

Bapuant 10
1. PensTuBUCTCKasg MEXaHUKA U €€ TTOCTYJIATHI.

[IpeoOpazoBanust JIopeHIia 1 CIeCTBUS U3 HUX.
2. Tapmonmueckue konebanus. [IpyXMHHBIN MasTHUK.

Bapuant 11
1. Tepmomunamuueckue napamerpsl (T, P, V). OnbiTHbIe
ra3oBbI€ 3aKOHBI

2. Omnpenenenue kod¢dunrenrta MOBEPXHOCTHOT'O
HaTSOKEHUS. KanennHbIi METO.I Hu METOJT
BpaILAIOIIENCS KaIUIX.

Bapuant 12

1. Ontponus. HepasencrBo Knaysmuyca. 3akon bonbimana
JUISL SHTPOIIUU.

2. Yucno cremeHeld cBOOOABI. 3aKOH pacIpeleseHus
JHEPruu MOJEKYJ. Pacuer sHEpruu Monexyi.

Bapuanr 13

1. Wneanbnsiii raz. OcHoBHoe ypaBHeHue MKT uaeansHoro
ra3a. YpaBHEHUE COCTOSIHUS UI€aIbHOIO rasa.

2. JlaBneHue HaJl VCKPHUBIICHHOU IIOBEPXHOCTBIO.
VpaBuenne Jlammaca. [laBnenue Ham chepudeckod u
LWJIMHIPUUYECKON TOBEPXHOCTSIMHU.

Bapuanrt 14

1. PeanbHble Ta3pl. YYeT CHJI NPUTSDKEHUS M o0beMa
MoJIeKyJ. YpaBHeHue Ban-nep-Baanbca.

2. PabGora npu wusMeHeHHMH oObemMa ra3za. BHyTpeHHsA
sHeprus. [lepBoe Havano TEpMONMHAMUKH.

Bapuanr 15
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1. Pacnpenenenus bonbiimana u Maxkcgeia.
Bapomerpuueckas ¢popmyna.

2. CmauuMBaHME W HECMAayMBaHHWE >XUIAKOCTU. Kamuispsl.
Bricora cTonbuka >KMIKOCTH B KaTHILISIPE.

Bapuant 16

1. H3orepmbl Ban-pep-Baansca. CpaBHEHHE € ONBITHBIMU
JaHHBIMU. MeTacTaOMIIbHbIE COCTOSHUSA.

2. TemmoemkocTh Ta3a. M3oxopnas u  u3obapHas
TEIIOEMKOCTh. Y paBHeHHe Maiiepa.

Bapuant 17

1. JIBmwxenue wmomekyna. Cpeass IMHA CBOOOJHOTO
npobera. Ee 3aBUCHMOCTB OT TEMIIEPATyPhI U JaBICHHUS.

2. IlnaBnenme ©  KpUCTAIM3alMsi  TBEPAOro  Tena.
Temneparypa kpuctamnuzauuu. CKpblTas — TeIoTa
KpUCTaJUIM3aLUN.

Bapuanr 18

1. Ucnapenue xuakoctr. CKpbITasg TEIJIOTa HCHAPEHUS.
JlaBiieHME HACBIIIEHHOTO Mapa.

2. Anmmabatmueckuid mporecc. YpaBHeHue Ilyaccona.
PaGora mnpu aguabatnyeckoM U HU30TEPMHUUYECKOM
IPOLIECCAX.

Bapuanr 19

1. Juddyszus. 3akon @uka. Koapbunuent nuddysun.

2. TennoBoe pacmMpeHue TBEPAbIX Ted. TemIoeMKOCTb.
3akon Hrononra-Iltu.

Bapuanr 20

1. Kunenune sxuakoctu. OOpa3oBaHHWE IMy3bIPHKOB TIapa.

3aBUCUMOCTh TEMIEpaTypbl KHUIIEHUS OT BHEIIHETo

JIaBJICHUSI.
2. OOpatumble 1 HeoOpaTHMBbIe mpolecchl. Bropoe Havamo
TEPMOMHAMHUKH.
Bapmuanr 21

1. CBolicTBa 3JIEKTPUUECKOTO 3apsia. 3aKOH COXPaHEHUS
IIEKTPUYECKOTO 3apsa.

2. Kunemartuka. XapakTepUCTUKU JBUKECHHUS.
[IpsamonnHEeHOE PAaBHOMEPHOE U PABHOYCKOPEHHOE
JIBYDKEHUS.

Bapuanrt 22
1.CamocTOSTENBHBIN Ta30BbIA pa3psig U €ro THUIIBL.

2. JIBM>KEHHE 110 OKPYKHOCTH. XapaKTEPUCTUKU JBUKECHHUS.
PaBHOMEpPHOE U PABHOYCKOPEHHOE JBUKECHUS.

BapuanTt 23
1.B3auMopericTBue 3eKTprUIecKuX 3apsaaoB. 3akoH KyoHa.

2. JInHaMKka MaTepraibHOM TOUYKU. 3aKOHbI HbIOTOHBI.

Bapuanrt 24
1.Monuzanus razoB. HecamocToATENbHBIN Ta30BbIA pa3psijl.

2.A6comoTHO TBepaoe Teno. KuaeTudeckas sHEprus
BpallleHusl.
Bapuanr 25
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1. HampskeHHOCTB 31eKTpocTaTiueckoro noss. [lpunnun
cynepnosuiuu. {umnosms.
2.MexaHuueckas SHeprusi. 3aKOH COXPaHEHUs IOJTHOU
MEXaHUYECKOW SHEPTUH.
Bapuanr 26
1.OMuCCHOHHBIE SIBIEHUS U UX IPUMEHEHHE.
2.Yucno creneHeil cBOOOBI. 3aKOH paclpeesieHUs] SHEPTUU
MOJIEKYJI. PacueT sHeprum MoJseKyi.
Bapuanr 27
I.IToTok BekTOpa HANPSHKEHHOCTH AJIEKTPOCTATUYECKOTO
nonst. Teopema I'aycca 1yt 2J€KTPOCTATHYECKOrO IOJSA B
BaKyyMe.
2.M3otepmbl Ban-nep-Baansca. CpaBHEHHE C ONBITHBIMU
JaHHBIMU. MeTacTaOMIIbHbIE COCTOSIHUSA.
Bapuanr 28
1. TepmoanieKTpu4YeCKHEe SIBIICHUS U UX TPUMEHEHUE.
2.CMaunBaHME€ M HECMayMBaHUE >KUIAKOCTU. Kanmumispsl.
Bricora cTonbuka >KMIKOCTH B KaMILISIPE.
Bapuanrt 29
1.Pacuer anekTpocTaTHYeCKUX MOJIEH € IMOMOIIBIO TEOPEMBI
l"aycca.
2./laBneHue HaJl UCKPUBJIEHHOW MOBEPXHOCTHIO. YpaBHEHUE
Jlanmaca. JlaBnenuwe Han cpepruecKOd W IMMIUHIPUYECCKOM
MOBEPXHOCTSIMH.
Bapuant 30
1.PaboTa BbIX0O/1a 2JIEKTPOHOB M3 MeTailia. KoHTakTHas
Pa3HOCTb MOTEHIUAJIOB.
2. Pacnpenenenus bonpiiMana u Makcsenia.

Bapomerpuueckas ¢popmyia.

3ananue UIs IOKa3aTe sl OLEHUBAHUS JHCKPUIITOPA «YMeeT» Bun 3amanus | YpoBeHb

CII0XKHOCTU
ITpoBeneHne  BKCHEPUMEHTANIBHBIX — WCCIICIOBAHMM B paMKax | MpakThUueckuil, | B —
CIIEAYIOMHUX J1a00paTOpHBIX PadoT: nabopartopus | KOHCTPYK-
1. JlaGopatophas pabota «3mepeHne TMHEHHBIX 0OBEMOB BEIUYHH U TUBHBIH

00BEMOB TeJI IPAaBUILHON reoMeTpruecKkoil hopmbl. MaTemMaTuueckas
0bpaboTka pe3yIbTaTOB M3MEPCHUH u TIpEACTABIICHIE
SKCIICPUMEHTAIBHBIX JAHHBIX).

2. JlabopatopHas paboTa «/3yueHue 3aKOHOB COXpaHEHHsI UMITyJIbCa
Y DHEPTUH TPY CTOJIKHOBEHUH IIAPOBY.

3. JlaboparopHas paborta «l3yyeHne MIOCKOTO IBWXKEHHUS TBEPIOTO
Tenay.

4. JJabopartopHas pabora «l3ydeHrne OCHOBHOTO YpaBHCHHS THHAMHUKU
BpaIaTeIbHOTO ABIKEHUS Ha MasTHHKE O0epOekay.

5. JIabopatopHnas pabora «M3mepenue kodapduuuenta
TETUIONPOBOIHOCTH BO3AyXa METOJIOM HAarpETON HUTH.

6. JlabopatopHas padoTa «OnpezeneHue Ko3hhUIUeHTa BHYTPSHHETO
TPEHHS KUIKOCTUY.

7. JJaboparopnas padota «3mepeHue yaeapHOi TeTIOEMKOCTH
BO3yXa IPU OCTOSHHOM JaBJICHUM .

8. JlabopatopHas pabora «OrmpenencHre OTHOIICHUS W300apHOW H
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M30XOPHOM TEITIOEMKOCTEH razay.

9. JlabopaTtopHas pabota «3yueHne nIpuHIAIIA PAOOTHI JIEKTPOHHO-
Jy4EBOTO OCIHILIOrpaday.

10. JlaboparopHnas padota «OmnpeneneHie OTHOCUTEIBHON
JTUDIIEKTPHYECKOM TPOHUIIAEMOCTH MaTEPHAIOBY.

3aganue 11 MoOKa3aTe sl OLeHUBAHUS AUCKPHUIITOPA «Bnageer»

Bun 3aganns

YpoBeHb
CJI0)KHOCTH

AHanu3 NOJMy4YeHHBIX Pe3yNbTaTOB M O(OpMIIEHHE OTYETOB B paMKax
CIEAYIOMHUX J1a00paTOpHBIX PadoT:

1. JlaGoparopHnas pabota «M3MepeHue IMHEHHBIX 00BEMOB BEIMYMH H
00BEMOB TeJI IPAaBUILHON reoMeTpruecKoil hopmbl. MaTemMaTuueckas
o0paboTka pe3yabTaToB HU3MEpEHUH u MIpPeICTaBICHUE
SKCIICPUMEHTAIBHBIX JAHHBIX).

2. JIabopartopras pabora «l3ydyeHrne 3aKOHOB COXpPaHEHHUS MMITYJIhCa
Y DHEPTUH TPY CTOJIKHOBEHUH IIAPOBY.

3. JlaboparopHas paborta «l3yyeHne MIOCKOTO IBWXKEHHUS TBEPIOTO
Tenay.

4. JJabopartopHas pabora «VI3ydeHrne OCHOBHOTO YpaBHEHHS THHAMHUKU
BpalIllaTeILHOTO IBUKEHHS Ha MasTHUKEe O0epOekay.

5. JIabopatopHnas pabora «M3mepenue koadpduuuenta
TETUIONPOBOIHOCTH BO3AyXa METOJIOM HAarPETON HUTH.

6. JlabopatopHas padoTa «OnpezeneHue Ko3hhUIUeHTa BHYTPSHHETO
TPECHHS KUIKOCTUY.

7. JlaboparopHas pabota «/3MepeHne yaensHON TeI0eMKOCTH
BO3/1yXa IIPU MTOCTOSHHOM JABJICHUM.

8. JlaGopatopHas pabora «OmpeneneHre OTHOIICHUS H300apHOW M
HM30XOPHOM TEIMI0EMKOCTEN raza.

9. JlabopatopHas paboTa «/3yueHue npuHIHIA pabOThI JICKTPOHHO-
Jy4eBOTO ocuuiuiorpaga.

10. JIabopatopHas padota «OnpeneneHne OTHOCUTEITBHON
JIUBIIEKTPUYECKON MPOHUTIAEMOCTH MaTEPHATIOBY.

[IPaKTUYECKU,
nabopaTopus

B-—
KOHCTPYK-
TUBHBIN

Tunossblie BONpockl Kk 3xk3ameny (1 kypc)

3aganue aJIsl MOKa3aTeasl OLeHNBAHUS AUCKPHUIITOPA «3Haer»

Bun 3aganus

YpoBeHb
CJIIOKHOCTH

BapuanTt 1
1. MarauTHoe noje v ero XapakTEePUCTHKHU.
1. 3apsn B maruuTHOM ToJie. Cuia JlopeHua.
Bapuanr 2
1. 3akon buo-Caapa-Jlannaca.
2. JIBWXKeHUE 3apsHKEHHBIX YaCTHUI] B MATHUTHOM II0JI€.
Bapuant 3
1. MarauTHoe nojie npsMoro TOKa U B IEHTPE KOJIbIIA C
TOKOM.
2. Dddexr Xomna u ero npuMeHEHHe.
Bapuanr 4
1. 3akon AMnepa. BzaumozeiicTBue napajieibHbIX TOKOB.
2. llupkynamus BEKTOpa MAarHUTHOM MHIYKIIUH.
Bapuanr S
1. Pacdetr MarHMTHOIO MOJISI COJICHOMIA U TOPOUIA.

TEOPETUUCCKUM,
BOTIPOCHI K
JK3aMeHy

A — penpo-
JTYKTUBHBIH;
B-—
KOHCTPYKTHUB
HBIH

19




Bapuanr 6
1. MarnuTHas BOCIPUMMYHMBOCTh U MAarHUTHAs
MIPOHUIIAEMOCTb.

2. upkynsiius BEKTOpa MarHUTHOW UHAYKIUH.
Bapuanr 7

1. MarHuTHbBIE MOMEHTBI AIEKTPOHOB U aTOMOB.
2. VYpaBHeHust MakcBeinia Uil 3JIEKTPOMarHUTHOT'O MOJIS B
WHTErpaJIbHON (hopme.
Bapuanr 8

1. HamaramdyeHHOCTHE. MarHuTHOE MOJIE B BEIIECTBE.

2. 3J’ICKTpOMaFHI/ITHOe MOJIC U 3JICKTPOMArHuTHLIC BOJIHEIL.
Bapuant 9

1. 3akoHBI TEOMETPUYECKON ONTUKHU. SIBJIEHHE TTOJHOTO
BHYTPEHHETO OTPaKEHUS.
2. Judpaxus @paynrodepa Ha 0JHOHU IIEAH. Y CIOBUS

TU(PPaKINOHHBIX MAKCUMyMa U MUHUMYMA.
BapuanTt 10

1. Wurepdepennus cBera. KorepeHTHOCTH U
MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. Y CJIOBHE
KOTE€PEHTHOCTH JIBYX BOJIH.

YcnoBus TuppakiMOHHBIX MaKCUMyMa U MUHUMYMa.
Bapmuanr 11

1. MeTtoapl MOTy4YEHUsE KOTEPEHTHBIX CBETOBBIX BOJIH.
OnTryeckast pa3HOCTb X0/1a. Y CIIOBUE
UHTEP(PEPEHIIMOHHBIX MAKCUMyMa U MUHUMYMa.

2. Jlndpaxius Ha TPOCTPAHCTBEHHOU perieTke. DopMyna
Bynbda-bparros.

Bapuanr 12

1. MeTtoasl MOTy4YEHUsE KOTEPEHTHBIX CBETOBBIX BOJIH.
Onruyeckasi pa3HOCTh X07a. Y CIIOBUE
UHTEp(PEPEHIIMOHHBIX MAKCUMyMa U MUHUMYyMa.

2. JIndpaxius Ha TPOCTPAHCTBEHHOU perieTke. DopMyna
Bynbda-bparros

BapuanTt 13
1. HHurepdepenius B TOHKUX mieHKax. [lomockl paBHOTO
HaKJIOHA.

2. lTlonspuzamus cBeTa Ipu OTPAKEHUU U MPETOMIIEHUN HA
TpaHUIle pa3zelia qTUAIeKTPUKOB. 3aKkoH bprocrepa.
Bapuanrt 14

1.  Hurepdepennus nHa kimne. [1010Ck paBHOU TOJIIIUHBEI.
Konbiia HerotoHa.
2. Jlucnepcus cBeta. AHOMabHasl 1 HOpMaJIbHas

aucnepcuu. Jlucnepcust cBeTa Ha pu3Me.
Bapuanr 15

1.  Hudpakuus cera. [Ipunuun ['olirenca- @penens.
Merton 30H @penens.

2. DnextpoHHas Teopus nucnepeun JlopeHua.
Bapuant 16

2. Tlorok BekTOpa MarHMuTHOM MHAYKIMU. Teopema ["aycca.

2. Judpaxus Opaynrodepa Ha AUPPaKIINOHHON PEIIETKE.
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1. Merox 30on @penensi. OOBsICHEHUE SIBICHUS
MPSIMOJIMHEHHOTO PAcIIPOCTPAHEHHUSI CBETA.

2. llornouieHnue u paccesinue cBera. Y paBHenue byrepa.
3akoH Panes.

Bapuant 17

1. Meroa 3ou ®penens. [udpaxius OpeHens Ha KPyriioM
OTBEpPCTHUH.

2. Dddext Hdomnepa. «kKpacHoe» n «puoseToBoe»
CMEILEHUS.

Bapuanrt 18

1. Meroa 3ou ®penens. [udpaxius OpeHens Ha KPyriioMm
HEIPO3PaYHOM JIHCKE.

2. 3aKOHbI FTEOMETPUYECKOMN ONTUKHU. SIBJIEHNE TIOJTHOTO
BHYTPEHHEI'O OTPAKEHHUS.
BapuanTt 19

1. Hnrepdepennus ceera. KorepeHTHOCTh H

MOHOXPOMaTUYHOCTb CBETOBBIX BOJIH. Y CJIOBUE
KOTE€PEHTHOCTH JIBYX BOJIH.

2. Judpakuus @payHrodepa Ha OAHON HIETH. Y CIOBHS
TG PaKIIMOHHBIX MAaKCUMyMa U MUHUMYMa.

Bapuanr 20

2. T'unote3a ne bpoiisis u ee onbITHAs TPOBEPKa.

2. Mopnens atroma Pesepdopaa.
Bapuant 21

2. Tlpunnun HeomnpeneneHHocTei I elizendepra.

3. Mogaens atoma ToMcoHa.
Bapuanr 22

2. BonHOBas QpyHKIHS YaCTHITHI.

3. Mogens atoma bopa.
Bapuant 23

1. VpaBuenue lllpenunrepa 11 KBaHTOBOW MEXaHUKH.

2. O6006menHas cepust bambpmepa.
Bapuanr 24

2. Yacrtuia B npIMOYroJibHON MOTEHIHAIBHOM sIME.

3. Ilocrtynatel Teopun bopa.
Bapuanr 25

2. TIpoxokIaeHre YaCTHIIBl CKBO3b MTOTCHIIMATBHBINA Oapbep.

3. JloctomHcTBa M HemocTaTku Mojenu bopa.
Bapuanr 26

2. KBaHTOBBIN rapMOHUYECKUN OCLIILIATOP.

3. ATOM BOAOpO/a B KBAHTOBOM MEXaHUKE.
Bapuant 267

2. CgaoiicTBa BoJiH nie bpoiiss.

3. KBanToBbIC uncna.
Bapuanrt 28

3. KsanrtoBas cratuctuka boze-OiHiTeliHa.

4. OCHOBHOE COCTOSIHME B aTOM€ BOJOPO/A.
Bapuanr 29

3. KgBanroBas cratuctuka ®epmu-Jlupaka.

4. BosHOBas GYHKIUS U TUNIOTHOCTH BEPOSTHOCTH.
Bapuant 30
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1. BbIpoxaeHHBIN SEKTPOHHBIN T'a3 B METaJIaX.
2. OpOuTanpHBId 1 MATHUTHBIA MOMEHTHI HMITYJIBCA
JJEKTPOHA.

3aganue 115 MOKAa3aTe sl OlleHUBAHUSA JUCKPHUIITOPa «YMeeT» Bun 3amanus | YpoBeHb
CIIO)XHOCTU

ITpoBeneHne  SKCHEPUMEHTANIBHBIX — WCCIICIOBAHWM B paMKax | MpakTUYeckuil, | B —

CIIEAYIOMHUX J1a00paTOpHBIX PadoT: nabopaTopust | KOHCTPYK-

1. JlabopatopHas paboTa «/3yueHne AMeKTPON3MEPUTEITBHBIX TUBHELIH

IPUOOPOBY.

2. JlabopartopHas pabota «/3yueHne MArHUTHOTO TIOJISI COJICHOH I,

3. JlJabopatopHast paboTa «/3yueHue sBiIeHUs] HHTEPPEPEHIINN CBETA C

MOMOIIbI0 OUTpU3MBI DpeHes».

4. JlaboparopHas padota «/3yuenue nudpaxiun @payHrodepa ot

OJTHOM IIEIIH.

5. JTabopaTopHas padota «l3yucHue sBICHUS MTOJIIPHU3ALIUN CBETaY.

6. JlabopaTtopHas padoTa «/3yueHre CBONCTB JIa3€PHOIO U3TYUCHUS.

7. JJabopatopHas paboTa «3yuenue BHemHeTo GoToddderrar.

8. JIabopaTopHnas paborta «/3yueHne abCOTIOTHO YEPHOTO TEIa».

9. JlabopatopHas padoTa «OnpejeiieHre yaeapHOro 3apsiia 3JIeKTPoHa

METO/I0M MarHeTpOHa.

10. JlaboparopHnas paborta «/3ydyeHre U aHaIU3 CBOWCTB MaTEPHAIIOB C

TTOMOIIIBIO CHMHTHIIISIIIOHHOTO CYETUHKAY.

3aganue IS MOKA3aTeJsl OIEHUBAHUA TUCKpUNTOpa «Biageer» Bup 3amanus | YpoBeHb
CIIOKHOCTHU

AHanu3 IOTy4YEHHBIX PE3ylNbTaTOB M HANMCaHUE OTYETa B PaMKaxX | MPaKTUYeCKUi, | B —

CJICTYIOIINX JTA0OPaTOPHEIX PaboT: naboparopusi | KOHCTPYK-

1. JTabopaTopHas pabota «M3ydeHne 31eKTpou3MepUTENbHBIX TUBHBIH

npruOOpOBY.

2. JlabopatopHas padoTa «/3yueHrne MarHUTHOTO TI0JIsI COJICHOM 1.
3. JlabopatopHas padoTa «/3yueHue sBIeHUS HHTEPPEPEHIIUU CBETA C
NOMOIIbI0 Ounpu3Mbl Dpenemnsy.

4. JTabopartopHas pabota «/3yuenue qudpakuuu OpayHrodepa ot
OJIHOH IIIENIN.

5. JIabopatopHnas pabora «/3yueHue sSBICHUS MOJSPU3ALIIH CBETAY.

6. Jlabopatopnas paboTa «/3yueHne CBOUCTB J1a3€pPHOTO U3IYyUCHH».
7. JlabopatopHas padoTa «/3yueHue BHemIHero Gotosddexrar.

8. JTabopaTopHas pabota «/3ydeHrne aOCOIIOTHO YEPHOTO Tejiay.

9. JlJabopatopnas paboTa «OmnpeaeneHue yAeabsHOTo 3apsiaa dJIeKTPOHA
METOJIOM MarHeTpOHa.

10. JIabopatopHas padota «/3y4ueHre u aHaIU3 CBONCTB MaTEPHAIIOB C
MOMOIIBIO CUMHTWIISIIIMOHHOTO CUETYHKAY.
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