HanpaBnel-wle noaroToBkKu / cneuymnanbHOCTb:

avcumnnuH (moaynen)

Mpodunb / cneunanusaums:

AOucunnnuHa:

dopmMupyeMble KOMNEeTEeHLUH:

dusnka
OrK-1

1. OnucaHune nokasaTeneun, KPUTEPMEB U LUK OLeHMBAHNA KOMMNETEeHLMN.
MokasaTenun n KpUTEPUM OLLEHNBAHNST KOMMNETEHLNI

OueHo4YHble MaTepuanbl Npyu GopMUpoBaHUM pabounx nporpaMmm

Cuctembl obecneyeHns ABMXKEHNA N0e340B

O6bekT YpoBHM CCHOPMUPOBAHHOCTM KOMMETEHLINI Kputepuin oueHuBaHus
OL/EHKM pe3ynbTaTtoB 00y4YeHus
Obyuvatowuicsa Hwnskun yposeHb YpoBeHb pe3ynbTaTtoB 0byyeHus

MoporoBbit ypoBeHb
[NoBbILLEHHbIN YPOBEHb
Bbicokuii ypoBeHb

HEe HWXe NoporoBoro

LLikanbl oueHmBaHus

KomMneTeHunmn npwn caoayve aKk3ameHa Ui 3a4eTa C OLIEHKOM

HocturHytein
ypOBeHb
pesynbTarta
obyyeHus

XapakTepucTunka ypoBHS ChOPMUPOBAHHOCTU
KoMneTeHuumn

LLkana oueHnBaHus
3K3aMeH unu 3a4eT C
OLIEHKOM

Hwnsknn
YPOBEHb

Obyuatowuincs:

-0bHapyxwun npobenbl B 3HaHWAX OCHOBHOMO y4ebHO-NPorpaMmMHOro
martepvana;

-A0NYCTWI NPUHLMNMAnNbHbIE OLWMGKM B BbINOMHEHUN 3a4aHUi,
nNpeaycMOTPEHHbIX MPOrpaMmon;

-HE MOXeT NPOAOIIKUTE OByYeHne Wnm NpucTynuTb K
npodeccuoHasnbHON AeATENbHOCTM MO OKOHYaHUKN NPOrpaMMbl
OOMNONHUTENbHBIX 3aHATUIA NO COOTBETCTBYIOLLEN ONCLMMIIMHE.

oes3

HeynoBneTsopuTensHO

MoporoBkbin
ypOBEeHb

Obyvatowuiics:

-06HapyXun 3HaHMe OCHOBHOTO y4ebHO-NporpaMMHOro martepuvana B
06BbEMe, HeOOX0AMMOM ANs fanbHenwen y4ebHo 1 NnpeacTosLen
npodeccroHanbHoON AesTENBHOCTY;

-CNpaBnseTcs C BbIMOMHEHMEM 3a4aHUN, NPeayCMOTPEHHbIX
nporpamMmmom;

-3HaKOM C OCHOBHOWN nuTepaTypow, pEKOMEHA0BaHHON paboyen
nNporpaMmon AUCLUNINHBI;

-00NyCTWIT HETOYHOCTU B OTBETE Ha BONPOCHI U MPU BbINOMHEHUN
3agaHuii No  y4ebHo-NporpammMHOMY MaTepuany, Ho obrnagaet
Heob6XoOUMbIMM 3HAHUSIMW ONSA UX YCTPaHEHUS NO4 PYKOBOACTBOM
npenogasartens.

YaoBneTBopuUTENbHO

[NoBbILWEHHbIN
YypOBEHb

Ob6yuvatowuncs:

- 06HapyXwun nonHoe 3HaHWe y4ebHOo-NporpamMMHOro MaTepuana;
-yCNeLHO BbIMOMHUI 3afaHuns, NpeayCMOTPEHHbIE NPOorpamMmmMon;
-yCBOWS1 OCHOBHYIO NuTepaTtypy, pekoMeHAoBaHHYo paboyeit
nporpammon AUCUMNINHBI;

-nokasan cuctemMaTMyeckuin xapakTep 3HaHMIn y4eBbHO-NpPorpaMMHOro
mMaTtepuana;

-CMocobeH K camMOCTOSTENIbHOMY MOMOSIHEHWIO 3HAHMIA MO
y4yeBHOo-NporpaMMHOMY MaTepuany u o6HOBMNEHMIO B XOA€e AarbHeNLwen
y4e6Hol paboTbl 1 NPotheCCUOHaNbHOM AeSTENBHOCTM

XopoLuo

Bbicokuin
YPOBEHb

O6yvatowuiics:

-06HapyXun BCeCTOPOHHUE, cucTeMaTnyeckme u rinybokme 3HaHus
y4eBHo-NporpaMmMHOro MaTepuana;

-ymeeT cB06OAHO BhINOMHATL 3a4aHusl, NpeaycMOTPEHHbIE
nporpamMmmom;

-03HAKOMUIICSA C JOMOMHUTENBLHOW NMTEpPaTypPoW;

-yCBOMIT B3aMMOCBSI3b OCHOBHbIX MOHATUIA OUCUUNIVH U UX 3Ha4YeHne
ans npuobpeTeHus npodeccuu;

-NposiBUN TBOpPYECKME CNOCOOHOCTM B MOHMMaHUK
y4ebHo-nporpaMMHOro matepuana.

OTnnyHo




OnvcaHue LwKan oLeHnBaHus
KomneTeHumn 0By4atoLerocst oLeHMBaeTCs creaytowmum ob6pasom:

MnaHupyembIn CogaepxaHue LwKarsbl OLeHMBaHWS
YPOBEHb OOCTUTHYTOrO YPOBHS pe3ynbTarta oby4eHuns
pesyrbTaros HeynoBneTBopuTensHo |  YOOBNETBOPUTENBHO XopoLio OTnuyHo
ocBOEHNA He 3auteHo 3auTeHo 3auTeHo 3auTeHo
3HaTb HecnocobHocTb OO6yuvatowniics Obyuvatowmincs O6yuatowuincs
obyuatoLlerocs cnocobeH OeMOHCTpupyeT OEeMOHCTpUupyeT
CaMOCTOSATENBHO CaMOCTOATENTbHO CMOCOBHOCTL K CMOCOBHOCTL K
NpPO4EMOHCTPMPOBaTh | NPOAEMOHCTPUPOBATL | CaMOCTOSATENbHOMY CaMOCTOATENTbHOMY
Hanuumne 3HaHWM Npu Hanuune 3HaHW Npu NPUMEHEHUIO NPUMEHEHMUIO 3HAHWU B
peLleHnmn 3agaHun, peLleHnmn 3agaHun, 3HaHWIN NpK Bblibope cnocoba
KoTopble 6binu KoTopble 6binu peLleHnmn 3agaHun, | pelleHnst HEM3BECTHbIX
npeacTaBneHbl npeacTaBneHbl aHarnorM4YHbIX TEM, UNN HecTaHZapPTHbIX
npenogasartenem npenogasartenemM KoTopble 3agaHvi u npu
BMecTe ¢ 0b6pasLom BMECTE C npencTaensn KOHCYNbTaTMBHOM
NX peLUeHMsI. 06pasLoM MX pelleHns. | npenodaeaTtenb, noAanepkke B 4acTtu
n npu ero MEeXONCUMMITMHAPHbIX
KOHCYNbTaTUBHOM CBS3EMN.
Nnoaaepkke B 4acTtu
COBPEMEHHBIX
npobnem.
YMeTb OTtcytcTBHE Y Obyuvatowmica O6yuvatowuincsa O6yuatowuincs
oby4atoLlerocs OEMOHCTpUpyeT NpogeMOHCTpupyeT OEeMOHCTpupyeT
CaMOCTOSITENbHOCTU B | caMoCTOSiTENbHOCTL B | caMOCTosiTenbHOE CaMOCTOSITENIbHOE
NPYMEHEHNN YMEHWUW MO [ MPUMEHEHUN YMEHUI | MPUMEHEHME YMEHWUIA |  MPUMEHEHUE YMEHWI
NCMNOMb30BaHN0 peLleHns y4ebHbIX peLleHns 3adaHui, | pelueHnst HEeN3BECTHbIX
MEeTOZO0B OCBOEHUS 3aaHuii B NOSIHOM aHarorMyHbIX TeM, WUNN HecTaHOAPTHbIX
y4eOHON OUCUMMITVHBI. COOTBETCTBMM C KoTopble 3agaHvi u npu
obpasLom, npencraensn KOHCYNbTaTMBHOM
OaHHbIM npenogaeaTenb, noaaepke
npenogasaTenem. 1 npu ero npenogasaTtens B YacTu
KOHCYNbTaTMBHOM MEeXONCUMMITMHAPHbIX
noagepXke B 4actu CBA3EMN.
COBPEMEHHBIX
npobnewm.
BnapeTtb HecnocobHocTb O6yvarowuiics Obyvatowuiics Obyvatowuics
CaMOCTOSITENbHO OEeMOHCTpUpyeT OEeMOHCTpupyeT OEeMOHCTpupyeT
NPOSIBUTb HaBbIK CaMOCTOAITENBHOCTb B | camocTosTensHoe CaMOCTOSITENbHOE
peLleHns NOCTaBMEHHOW [ TPUMEHEHUN HaBbIKa Mo | NPUMEHEHME HaBblka |  MpUMMeHeHWe HaBblka
3agauu no 3agaHuAM, peLleHns 3adaHuin, | pelueHns Hen3BECTHbIX
cTanHAapTHoMy 0bpa3suy |peLueHne KOTopbiX ObINO| aHanornyHbix Tem, UNN HeCcTaHZaPTHbIX
NMOBTOPHO. nokasaHo KoTopble 3agaHui u npu
npenogaeaTenem npepcTaensn KOHCYNbTaTMBHOM
npenogasaTenb, noanepxke
M npu ero npenogaeaTtens B YacTu
KOHCYbTaTMBHOM MeXONCUMMIMHAPHbIX
noaaepXKe B 4acTu cBsizen
COBPEMEHHbIX
npobnewm.

2. nepequb BOMPOCOB U 3apgay K 3K3aMeHaM, 3a4eTam, KypcoBoMy NpPOEKTUpPoOBaHUIO, na60paTop|-|b|M 3aHATUAM.

MprMepHbIN NepevYeHb BONPOCOB K NabopaTopHbIM paboTam:
KomneteHuus OrlK-1

lcemecTp:

1. Yro Takoe nsmepeHme? Kakve Buabl namepeHuii Bol 3HaeTe? Yem OHM xapaktepusyotca?
2. UYrto Takoe norpellHocTb (owwmnbka) namepeHua? Kakve suabl NorpeLLHoCTEN CyLecTByoT? [NpuimHbl nx

BO3HUKHOBEHUA.

3. Yrto Takoe abcontoTHasa n oTHocuTernbHasi onbka? B kaknx eguHMLLAX OHU N3MEPSIOTCS?
4. AnNroputM BbIYMCHEHUS OLLMGOK NPY NPSMbIX U KOCBEHHbLIX U3MEPEHUSIX.



5. lMpaBuna namepeHns AnvHbl C NOMOLLBIO LUTAHFEHUMPKYS U MUKpOMeETpa.
6. [NoHATME cunbl, Macchl.
7. 2" 3aKkoH HblOTOHa 1 ero hopMynUPOBKK.
8. UTto Takoe koHCcepBaTMBHasi U AuccunatuBHasa cnuctemMbl? MNoHATUE NOTEHUMansHOro Nons.
9. CchopmMynnpoBaTb 3aKOH COXPaHEHUS MEXaHNYECKOWN SHEPTUN.
10. CpegHsas cvna ygapa wapvka o penbsc (BbiBOA).
11. Yto Takoe ygap? Ynpyrum u Heynpyrmin yaapsbl.
12. KoathpmumeHT BOCCTaHOBMNEHMS.
13. 3akoH coxpaHeHusa nMnynbca u 3aKOH COXpaHeHUs 3Heprum  Ans abconTHO ynpyroro yaapa.
14. 3aKkOH coXpaHeHUs MMNynbca U 3aKOH COXpaHeHUs aHeprnm ansa abconTHO HeynNpyroro yaapa.
15. CKOpOCTb LWapuvka npy NPOXOXAeHWUM NONOXEHUA paBHoBeCUs (BbIBOA).
16. MOMEHT nHepunn matepuanbHOM TOYKKW, TBEPAOro Tena.
17. I'ne4vo cunbl. MOMEHT cunbl.
18. OCHOBHOW 3aKOH AMHAMWKN BpaLlaTenbHOro ABUXEHWS TBEpAOro Tena.
19. KuHeTuyeckas aHeprusi u paboTa npu BpallaTeNbHOM ABWKEHNM.
20. Teopema LTenHepa.
21. VigpeanbHbIn ras. YpaBHeEHMWE COCTOSIHUS naeanbHOro rasa.
22. BHyTpeHHss aHeprus, pabota ngeanbHoro rasa.
23. NepBoe Havyano TepmoanHamMukn. NMpMMeHnTb ero K nsonpoueccam.
24. Agnabatudeckuii npouecc (l-oe Hayano, ypasHeHue yaccoHa).
25. MNokaszaTtens agmabartsl. Ynucno creneHei cBoboasl i, Tennoemkoctn Comn Cy.
26. flBneHns nepeHoca.
27. MNMpupoaa BA3koCcTW. pagueHT CKOpoCTH.
28. YpaBHeHWe BSA3KOCTM (3aKoH HbloToHA).
29. KoachduumeHT BA3KOCTU (BbIBOA pacyeTHON hopMyrbl).
30. Yncno PenHonbaca. Bpems penakcauuu.
31. MexaHnyeckue beryLime BOrHbl: NonepeyHble U NPoJoSIbHbIE.
32. YpaBHeHue beryLuei BOMHbI.
33. CkopocCTb NOnepeYHon 1 NpoaoNbHON BOSIH.
34. CBs3b ANVHbI BOJHbI, CKOPOCTU 1 YaCcTOTbI BeryLuer BOrMHbI.
35. Ctosiume BOMHbI, NX NPUHLMMNMANbLHOE OTMNYME OT BCEX OPYrUX BUOOB BOJH.
36. YpaBHeHve cTos4ern BOMHbI. [Ty4HOCTU U y3nbl.
37. [poBOAHMKN B 3NEKTPUYECKOM Mone.
38. OnNeKkTpoemMKoCTb NPOBOAHMKA.
39. KoHaeHcaTop. ONeKTpoeMKOCTb M0CKOro KoHaeHcaTopa (BblBOA).
40. SNeKTPOeMKOCTU napannenbHo 1 nocnegoBaTenbHO COeAMHEHHbIX KOHOEHCaTOPOB.
41. JnekTpmnyeckas cxema rno U3MepeHnto eMKOCTU KoHAeHcaTopa (Ha3Ha4yeHne BCexX 31EMEHTOB).
42. XapakTepuUCTUKN 3NEKTPUYECKOro Toka, 3akoH Oma B anddepeHLumansHomn opme.
43. 3amkHyTaqa anekTpuyeckas Lenb. 3akoH Oma B MHTerpansHon opme.
44, 3akoH [xoynsa-JleHua B uHTErpanbHom chopme.
45, dunsunyeckui cmbicn JC.
46. lNonesHasa MOLLHOCTb, ee 3aBUCMMOCTb OT conpoTuereHns R. Ycnosme makcumyma.
47. HanpskeHHocTb nong. MNoTeHuman. CBA3b MexXay HAMMU.
48. CunoBble 1 3KBUMOTEHLMaNbHbIE MOBEPXHOCTU NOMS TOYEYHOro 3apsaa.
49. OCHOBHbIE 3M1EMEHTbI 3NIEKTPOHHO-IY4EBON TPYOKM (YepTex).
50. CKopOCTb aMNeKTPOHOB, NpoLLeaLlnX BTOpor aHoA. BeiBoa hopmynebl.
51. TpaekTopus 3neKTpOHOB B MPOCTPAHCTBE OTKIMOHSAIOLLNX NNACTUH.
52. Ounonb. MNneyo gunona. 3NeKTpn4ecknin MOMEHT OUNOns.
53. ABneHwne nonapusaunn ananekTpuka. Bektop nonspusaumu.
54. ®dusmyecknii CMbICI AMINEKTPUYECKON NPOHNLLIAEMOCTM BELLECTBA.
55. CerHeToanekTpuKku, nx oTNUYms oT oCTanbHbIX ANINEKTPUKOB.
56. I'ncTtepesuc. MNMokasaTb Ha netne ructepesunca Oocr. (MU Pogr) Y Egoopy,
57. Yto Takoe marHeTpoH? Ero cxema (BuA cBeEpXY).
58. NokasaTb Ha cxeme MarHeTpoHa HanpasreHne BEKTOPOB:

a. U— CKOpOCTb 3IIEKTPOHA,

b. B — BekTOp MHAYKUMM AN noboro HanpasneHns Toka,
59. F,, — cuna JlopeHua.
60. N306pa3nTb TpaekTopuio 3NEeKTPOHOB B MarHeTPOHe Npy pasnuyHbIX 3Ha4YEHUsIX TOKOB B CONEeHouAE.
61. 3akoH Amnepa.
62. Cuna JlopeHua.

2 cemecTp:

63. BekTop MarHMTHOM MHAYKUUN, HANPSPKEHHOCTb MarHNTHOMO NOJSA, MarHUTHasA NPOHMLAEMOCTb cpeapbl.

64. 3akoH buo-Casapa-Jlannaca.

65. Bektop wmHAykumm B marHutHOro nons 6GEeCKOHEYHO AJIMHHOTO MPSAMOSIMHENHOrO MNPOBOAHMKA C TOKOM |
(dbopmyna).

66. BekTop nHAykummn B marHMTHOro nons Ans otpeska NpoBOoAHMKA C TOKOM (dbopmyna).



67. BekTop nHaykumm B marHMTHOro nons B LEHTPE KPyroBoro Toka (dopmyna).

68. ABneHne anekTpomarHMTHon nHaykuun. Onpeaenexune. MNpaswuno JleHua.

69. 3akoH Papapes, ero BbIBOA.

70. ToKM Npu 3aMblKaHUKN U pa3MblkaHUK Lienn. ABneHne camonnaykuumn, 34C camonHaykumm (chopmyna).

71. lHOYKTMBHOCTb KaTyLku. B3aumHas MHOYKTMBHOCTb KaTyLLEK.

72. BuxpeBble Toku. BpeaHbl OHM unu nonesHel? Noyemy cepaeyHrku TpaHCOpMaTopoB He AenatoT CroLWHbIMU?

73. Kakue cBeTOBble BOMHbI ABNSAOTCS KOr€PEHTHLIMUN?

74. WNHTepdepeHuus, onpeneneHue.

75. TeomeTpuyeckas u ontuyeckas AnNuHa nyTu, oNTUYECKas pas3HOCTb XOA4a, YCNOBUS MakCUMyMa 1 MUHUMYMA.

76. YcraHoBKka Ans «koneu HbloToHa», Xxoa nyyen B HEW.

77. TpakTuyeckoe NpMMeHeHue ABneHns nHTepdepeHUnn ceeTa.

78. [Oudpakums ceeTa, onpegeneHue.

79. TMpwuHuun MNonreHca — ®peHens.

80. ®pOHT BOSHbI TOYEYHOIO 1 BECKOHEYHO YAANEHHOrO0 NCTOYHMKOB, PUCYHOK.

81. MeTtog 30H ®PpeHensa Ang Kpyrnoro oTBepcTus. YCnoBusa MakcumyMa u MMHMMymMma B Touke M akpaHa.

82. MeTtog 30H NS Wenu, ycrnoBns MakcuMyma v MUHUMyMa.

83. BHewHuin boToaddeKT, onpeaeneHme.

84. YpaBHeHue otoadpdekTa.

85. 3akoHbl hoToabdekTa.

86. YcTpomncTtBo hoToanemeHTa.

87. [MpuHuUMn paboTbl HPOTOYMHOXMTENS.

88. Mogenu atoma TomcoHa, Pesepdopaa, bopa.

89. ToctynaTtbl Bopa n npoucxoxgeHne NUHeRYaTbIX CNEKTPOB.

90. UmeeTca nu kakas-nubo CBsA3b MeXAy 4acToToM OOpalleHus 3MeKTpoHa BOKpYr sgpa atoMa BoAopoAa M
4acTOTOW ero nsny4yeHns? ) }

91. BbiBeCTM hOpMyrbl 4115 ONpeaenieHns CKOPOCTM aMekTpoHa Ha n* opbute u paamyca n* op6uThI.

92. OxapakTepn3oBaTb U3MEHEHUSA KUHETUYECKOW, NOTEHLMANBHOW 1 NOJHOW SHEPruii 3fekTpoHa B aTOMe Npu ero
yAaneHuu ot sgpa.

93. YTto Takoe BaneHTHas 30Ha, 3anpeLleHHas 30Ha U 30Ha NPoBOANMOCTU?

94. Kakue nonynpoBOLHMKN Ha3blBaOTCS COOCTBEHHbIMU, @ Kakue — NPUMECHbIMUN?

95. OT Yero 3aBUCKT KOHLIEHTpaLmMsa cBOBOAHbBIX HOCUTENEN 3apsaga B N-NOMyrnpoBOAHUKE U B P-NOSNTYNPOBOAHUKE?

96. OcobeHHOCTU TeMNnepaTypHOWN 3aBUCUMOCTU IMNEKTPONPOBOLAHOCTM NOMYNPOBOAHMKOB.

97. OcobeHHOCTN TeMNepaTypHON 3aBUCUMOCTM SMEKTPONPOBOAHOCTM METanmos.

98. TlMornoleHne, CNOHTAaHHOE U BbIHYXAEHHOE U3MYYEeHNS.

99. OCHOBHbIE KOMMOHEHTbI ONTUYECKOro KBAHTOBOIO reHepatopa. Oxapakrepu3oBaTb UX.

100. Kakoe cocTosiHMe cpefbl Ha3blBaeTCA MHBEPCHBLIM?

101. lMoyemy cmechb renns U HeoHa SABMSIeTCA XOPOoLUEen akTUBHON cpefon Ans rasosoro OKI?

OTnnumnsa nasepHOro U3nyyeHnst Ot fboro Opyroro U3nyyeHus.

MpumepHoe cogepxkaHue 3agad pna PIP
KomneteHuun OMK-1:

MepBbIl cemecTp:
1 3afjava: KameHb GpoLueH BepTUKanbHO BBEPX C HA4asbHOM CKOPOCTLIO 1) = 20MC . Mo ncTeyeHnm, Kakoro BpeMeHu

HaxoauTca Ha BbicoTe h=15u ? Hantm ckopocTb kKamHA Ha 3Tow BbicoTe. ConpoTMBNEHMEM BO3gyxa npeHebpeyb.
MpuHATE g :101%2 .

2 3apava: 3BykoBble konebaHus, umetowme vactoty v =0,5xly v amnmutyay A =0,25um, PacnpoCcTpaHATCA B
ynpyron cpege. AnuHa sonHbl A = 70cm . Haiitu: 1) ckopocTb pacnpocTpaHeHust BOMH; 2) MakCUManbHYl CKOPOCTb
yacTuy cpefbl.

3 sapava: [Ouck pagmycom I =20cm Bpalaetca cOrnacHo ypaBHEHMIO ¢=A+ Bt +Ct®, rme A=3pao ,

B:—lpa‘) ) C:leaa , - OnpefenuTb TaHreHuuanbHoe, HopMasnbHOEe U MOJTHOE @, YCKOPEHUsI TOYEeK Ha OKPYXKHOCTM
4 c

aucka ans momenTa Bpemenn t=10C.

4. 3apgaya: NnoTHoCTb rasa p npu gaeneHunn p = 96 klMa n Temnepatype t = 0°C paBHa 1,35 r/n. Hantu monapHyto
mMaccy M rasa.

5. sapgava: Onpegenutb gaBrneHusa p; u p, rasa, cogepxawiero N = 10° MOneKyn n nvetwulero oovem V = 1 CM3,
npu Temnepatypax T; =3 Kun T, = 1000 K.

6. 3agava:; K 6arapee ¢ Q[1C ¢ = 300 B BknoyeHbl ABa MIOCKNX KOHAEHcaTopa emkocTammn C; = 2nd n C, = 3nd.
Onpepenntb 3apsg Q u HanpsbkeHne U Ha nnacTUHKax KOHAEHCATOpOB MpW nocriefoBaTenbHOM WM napannenbHOM
COeOUHEHUSX.

7. 3apava: [1Ba oguHaKoBbIX 3apsHKeHHbIX Llapa Haxo4ATca Ha paccTtosHuun IF = 60cm . Cuna oTrankusaHbs Fl

wapos 70-10°H . Mocre Toro kak wwapbl MPUBENY B COMPUKOCHOBEHWE M yOanUmM APYr OT Apyra Ha MpexHee



paccTosHWe, Cuna OTTarnkueaHbsi Bospocria u crana pasHoit F, =1,6-107* A . BulumcnnTs 3apsiabl q; U g, KOTOpble
BbINM Ha Wapax 40 UX CONPUKOCHOBEHWS. [JuameTp LWapoB cYMTaTh MHOTO MEHBLLUMM PaCCTOSHUS MeXay HUMM.
8. 3apaya: OnekTpuyeckoe Mone co3aaHo [ABymsi ToueuHbiMu 3apsigamn Q, =40uKn w Q, =-10nKx |

Haxogswmmmucs Ha pacctosHum 0 =10cu gpyr ot apyra. OnpeaennTb HaNPSHKEHHOCTb MONS B TOYKE, YAANEHHOI OT
nepeoro 3apsiga Ha I, =12cu v ot BToporo Ha I, = 6cm .

9. 3apgava: Ha koHuax megHoro nposoga anuHow | = 5 m nogaepxuBaetcs Hanpsxkenve U = 1 B. Onpepenutb
NNOTHOCTb TOKa j B NPOBOAE.

MpumepHoe cogepkaHue 3agayd gna PIP
KomneTteHuun OMK-1

Btopou cemecTp:

1. 3apavya: OneKkTpoH B HeBO3DYXOEHHOM aTome BOAOPOAA [ABWXKETCA BOKPYr si4pa MO OKPYXHOCTW paguycoMm
r=53nm . BblMMCINTL MarHUTHbIA MOMEHT p,, OKBMBANEHTHOrO KPYroBOrO TOKa W MEXaHU4Yeckuin MOMeHT M,

OENCTBYIOLWMIA Ha KPYroBOoW TOK, €Criv aToM MOMELLEeH B MarHUTHoe none, MWHUMU MHAYKUMUM KOTOPOro napannenbHbl
NNOCKOCTN opbuTbl anekTpoHa. MarHMTHasa nHaykumsi B nons pasHa 0,1Tn.

2. 3agava: o TOHKOMY NPOBOAHWKY, M3OTHYTOMY B BuAeE MPaBWUMbHOIO LUECTUYrornibHMKa Co CcTopoHon a =10 cm,
naet Tok | = 20 A. OnpegenvTb MarHUTHYKO MHAYKUMIO B B LLEHTPpEe LeCcTUyronbHuKa.

3. 3agava: B ogHopogHOM marHuTHOM none ¢ nHaykumen B = 0,01 Tn nomeweH NnpsaMon NpOBOAHMK AnvHON | =
20 cm (nogBoaswme npoeoaa Haxoaatcs BHe nons). Onpeaenntb cvuny F, 4ENCTBYIOLYHO HA MPOBOAHUK, ECIN MO HEMY
TedeT Tok | = 50 A, a yron ¢ mexay HanpaBreHMeM TOKa U BEKTOPOM MarHUTHOM MHOYKUMK paBeH 30°.

4. 3apava: OnTnyeckas pasHOCTb XoA4a A ABYX MHTEPdEPMPYIOLLMX BOSTH MOHOXpOMaTu4eckoro ceeta pasHa 0,3 A.
OnpegenuTb pasHocTb a3 Ag.

5. 3apgava: Onpegenutb 3Heprnio PoToHa £(POTOHa, COOTBETCTBYIOLLErO BTOPON fIMHUKU B NEPBON MHpPaKpacHoOn
cepum (cepum MNaweHa) atoma Bogopoaa.

6. 3agadva: Kakyto 4yacTb Maccbl gapa HeWTpanbHOro artoma MNyTOHUS COCTaBnsieT Macca ero 3neKTPOHHOW
obonoukn?

7. 3apava: Pagmyc BTOpOro TemHoro konbua HbloToOHa B oTpaxeHHoMm cBeTe I, =0,4 mMm. OnpegenuTb pagunyc R
KPVBU3HbI NNOCKOBbINYKION NMUH3bI, B3ATON ANA ONbITa, €Cl OHa OCBELLaeTcs MOHOXPOMaTUYeCKUM CBETOM C ASIMHOWM
BONHbI A = 0,64 MKM.

8. 3apava: OnpegenuTtb 3Hepruio € poToHa, Cnyckaemoro Npu Nepexoae arekTpoHa B aTome Bogopoda C TPeTbero

9HEPreTMYeCcKoro ypoBHsi HA OCHOBHOWN.

9. 3agayva: OnpegenuTb NepBbI NOTeHUuan Bo3byxaeHns @, BOOOpoAa.

MpumepHble Bonpockl no 3awmTte PITP 1 3agay K npakTM4eCKUM 3aHATUAM
KomneteHumn OMNK-1

1. Kakne OCHOBHbIE 3aKOHbI U SIBIEHMS UCNONb3YOTCA B AaHHON 3agave?

2. KakoB hunsmyeckmn cmbicn 3agadm?

. Pacckasatb xog pelleHus sagayu.

. Nouemy npw pelweHnn 3agayn ncnonb3yeTcs onpegeneHHas opmyna?
. Kak BbibupaeTcsa oopmyna ans pelieHunst 3agaydmn?

. MoxeT nu 6bITb Apyroe pelleHne 3agayun?

. MOXHO N1 uHTEerpansHoe pelleHne 3agayn 3aMeHuTb guddepeHunansHbiM?
. Kakne mogenu ncnonb3yrotcs npy pelieHnn 3agadm?

. Kakune gonywieHus caenaHbl npu pelleHun 3agadm?

10. Kakasi paaMepHOCTb NPUMEHEHA NPU peLLeHnn 3agayvmn?

11. MoXHO nu pelwnTb 3agavy B gpyron cucteme, Hanpumep CIrC?

O©CoONOOOILh~hW

MpumepHble NpakTUYeckue 3agayum (3agaHus) u cutyaumm
KomneTteHuun OlMK-1.:

1 cemecTp:

1. KameHb GpolueH BepTUKanbHO BBEPX C HaYamnbHOW CKOPOCTbIO U, = ZOMC. Mo MCTEeYEeHUW, KaKoro BpemMeHU

HaxoanTca Ha BbicoTe N =151 ? HaifTu ckopocTb KamHs Ha 3Toih BbicoTe. COMpOTUBMEHNEM BO3dyxa npeHebpeusb.

—10M
MpuHsATs @ 1042.



2. Mo nyre OKpPYXHOCTU pagnycom R=10m OBmxeTcs Toudka. B HeKOTOprVI MOMEHT BpeMeHU HopMalibHOe

< 0
yckopeHue Toukn a, = 4,9 f‘%z ; B 9TOT MOMEHT BEKTOPbI MOMHOIO M HOPManbHOro yckopeHuit obpasytot yron ¢ = 60" .
c
HainT ckopocTe U 1 TaHreHUMansHoe yCKopeHne a, TOYKMW.

3. Teno, 6polieHHoe ¢ BallHW B rOpU3OHTaNbHOM HarnpaBneHUun CO CKOPOCTbI0 U = ZOMC, ynano Ha 3emro Ha

paccTosHuM S (0T ocHoBaHWK GaluHK) BABoe 6onblueM BblcOThl h 6allHn. Hantu BeicoTy 6aLuHw.
4. [Ouck paguycom I =20cu Bpawaerca cornacHo ypasHennto @ = A+ Bt+ Ct®, rme A= 3pao

ao ao
B=-1P L C=0,1p /3 . OnpegenuTb TaHreHUManbHoe, HOpManbHOE W MOSIHOE a, YCKOPEHWS To4eKk Ha
c

OKPYXXHOCTM Ancka ans momerTa Bpemenn t =10C .
5. BUHT aapocaHeit BpaLuaetcs ¢ yactotont N = 360.mun . CKOPOCTb MOCTYNaTeNbHOrO ABKEHUS ad9pocaHeit

paBHa U =54 KMI{ . C KaKoW CKOPOCTbIO U [ABWKETCS OAVMH U3 KOHLIOB BUHTA, €Cniu paauyc BuHTa paseH R =1wu.

6. OnpegenuTb gaBnennsa p,; W p, rasa, cogepxatiero N = 10° MOJSeKyn U umetowero oovem V = 1 cm®, npu
Temnepatypax T, =3 Kun T,=1000 K.

7. Kakonm obbem V 3aHMMaeT cMmecb a3oTa mMaccoh m; = 1 Kr 1M renms mMaccol m, = 1 Kr nNpyu HopMarnbHbIX
yCroBusix?

8. B 6annoHe BmectumocTbio V = 15 n Haxoautcsa cmecb, cogepxatlas m; = 10 r Bogopoaa, m, = 64 r BOOSIHOrO
napa n mz = 60 r okcnaa yrnepoga. TemnepaTypa cMecu t = 27°. OnpegenuTb AaBreHune.

9. Kakyto ycKopsHLLYyo pasHOCTb NoTeHumnanos U AOMKEeH MNPOWTM  3MEKTPOH, YTOObl MONy4YnTb CKOPOCTb U = 8
Mwm/c?

10. 3apsa paBHOMeEpPHO pacnpegerneH No 6eCKOHEYHON NIIOCKOCTU C MOBEPXHOCTHOW  MAOTHOCTLIO O = 10 HKn/m?.
OnpenennTb pasHOCTb NOTEHLMANOB ABYX TOYEK MOMsi, O4HA M3 KOTOPbIX HAXOAUTCH Ha MIOCKOCTY, a Apyrasi yaaneHa ot
Hee Ha paccTosHue a = 10 cMm.

11. K 6arapee ¢ 3AC ¢ = 300 B Bknto4veHbl ABa MMOCKMX KoHaeHcatopa emkoctsmun C; = 2nd un C, = 3nod.
Onpepenutb 3apsg Q u HanpsbkeHne U Ha nnacTMHKax KOHOEHCATOPOB Mpu MNocreaoBaTeNbHOM M napanfesfibHOM
COEOUHEHMSIX.

12. Ha koHuax megHoro nposofa anuHon | = 5 M nogaepxmeaeTcs HanpsbkeHne U = 1 B. Onpenenntb NAOTHOCTb
TOKa j B NpoBoOAe.

KomneTteHumn OINMK-1:
2 cemecTp:

1. Mo TOHKOMY NPOBOAHUKY, U3OTHYTOMY B BUAE MPABUSIBHOMO LWECTUYTOfIbHMKa CO CTOpPOHOM a =10 cMm, nget Tok | =
20 A. Onpegenntb MarHMTHY MHAYKUMIO B B LEHTPEe LWeCTUyronbHuKa.

2. O6MoTKa coneHomnaa coaepXkuT ABa Cros, NAOTHO NpUIIeralLmMxX Apyr K ApYyry BUTKOB  NpOBOAa [AMaMeTpoMm
d=0,2 mm. Onpegenutb MarHWTHYIO MHAYKLMIO B Ha ocu coneHomaa, ecnu no nposoay naet 7ok | = 0,5 A.

3 B ogHopogHOM MarHWTHOM none ¢ mHaykuven B = 0,01 Tn nomeweH npsamon npoBogHuk anuHon | = 20 cm
(nogBogswme npoeoda HaxoaaTcs BHe nongd). OnpegenuTb cuny F, AEACTBYIOLLYIO HA MPOBOAHUK, €CN N0 HEMY TeyeT
Tok | =50 A, a yron ¢ mexay HanpasfneHMeM Toka 1 BEKTOPOM MarHUTHOW MHAYKUMM paseH 30°.

4. Pamka c Tokom | = 5 A cogepxut N = 20 BUTKOB TOHKOro nposoga. Onpenenntb MarHUTHbIN MOMEHT P, PaMKK
C TOKOM, ecnu ee nnowagb S = 10cm?.

5.Mo Butky paguycom R =10cm TeyeT TOK | =50 A. BUTOK NOMeELLEH B OAHOPOAHOE MarHuTHoe none (B =
0,2 Tn). OnpegenuTe MOMEHT cunbl M, OelCTBylOLLEN Ha BUTOK, €CNKU MNMOCKOCTb BUTKA cocTasnsieT yron ¢ = 60° ¢
NUHUAMWN UHAOYKLUNN.

6. NpoToH BNeTen B MarHUTHOE Morie NepPneHauKyNsapHO NIMHUAM MHOYKUMK U onvcan ayry paguycom R = 10 cwm.
OnpegenuTb CKOPOCTb U NPOTOHA, €CNW MarHUTHasa nHaykuus B =1 Th.

7. Paguyc BTOpOro TeMHoro konbla HboTOHa B oTpaxkeHHOM cBeTe r, =0,4 mMm. Onpefenutb pagnyc R KpUBU3HLI
NNOCKOBbIMYKMNOW MMH3bI, B3ATON ANA OMbiTa, €CN OHa OCBEeLLaeTcd MOHOXPOMaTUYECKMM CBETOM C ANUHOW BOMHbI A =
0,64 mkm.  [125 mMm]

8. Ha nnactuHy c wenebto, WwupuHa kotopon a= 0,05 MM, nagaet HopManbHO MOHOXPOMAaTUYECKUI CBET C ANUHOMN
BonmHbl A = 0,7 mkm. Onpegenutb yron ¢ OTKIMOHEHWS fy4Yel, COOTBETCTBYWLWWUA  nepBoMy AudpakUMOHHOMY
MakCcUMymMmy.

9. OndpakumoHHaa pelueTka, OCBELleHHass HOpManbHO najalwuM MOHOXPOMATUYECKUM CBETOM, OTKITOHAET
CMEeKTp TPeTbero nopsaka Ha yron @, = 30°. Ha kakon yrong, OTKINOHSIET OHa CMEeKTp YeTBepToro nopsigka?

10. Yron npenomMneHust nyya B Xugkoctu i, = 35°. OnpegenuTb nokasaTenb NPerioMieHus 1 XWAKOCTU, ecrniv
N3BECTHO, YTO OTPaKEHHbIV MYy4YOK CBETa MakCMMarnbHO NONAPU30BaH.

11. BeluncnuTb ANVHY BONHbI Ae bponnga A ang anekTpoHa, NpolueLlero YCKOpsoLWy pas3HOCTb noTeHuunanos U
=22,5B.

12. Beluucnutb AnuHY BonHbl Ae bponng A, ons npoToHa, ABMXYLLLErocsi Co CKopocThio U = 0,6 ¢ (€ - CKOpOCTb cBeTa
B Bakyyme). OueHWTb C MOMOLLbHO COOTHOLUEHUS HeonpeneneHHOCTEN MUHUMAIbHYK KMHETUYECKYID 3HEepruio
TmindNEKTPOHA, OABWXKYLLIErocs BHYTpU chepunyeckon obrnactu  guametpom d = 0,| Hwm.



MpumepHbIM NepevyeHb BONPOCOB K 3K3aMeHY:
KomneTteHuyun OMK-1:

1 cemecTp:
Mexanuka
1. MartepunanbHasa Touka. CuctemMbl oTcdeTa. KnHemartumka noctynatenbHoro AsmxeHus. Tpaektopus. [yTb.

10.
11.

12.
13.

14.
15.

16.

17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.

31.
32.

CpeaHsist ckopocTb. MrHoBEHHast CKOPOCTb.

CpenHee yckopeHue. MrioseHHoe yckopeHue. KacatensHoe n HopmansHoe yckopeHue. PaBHOMepHoOE 1
paBHOYCKOPEHHOE ABWKEHNE.

[BmxeHune Tena, 6pPOLIEHHOro NoA YriioM K FrOPU3OHTY.

Buabl B3aumogencTsumn B npupoge. XapakTepucTukn HEKOTOPbLIX CUM: CUMa TAXECTU N BEC Tena, CUMbl TPEHNS 1
yrpyrocTu.

MNepBbii 3akOH HbtoTOHa. VIHepuunanbHble cucteMbl oTcyeTa. Npumeps!.

BTopoi 3akoH HetoToHa. [uddepeHumnansHasa popma BToporo 3akoHa HetoToHa. TpeTuin 3akoH HeloToHa.
"paHnLbl NPMMEHNMOCTY 3aKOHOB HbtoToHa. CrnoxeHne cun.

OnpepgeneHune mexaHudeckon paboTbl (MOCTOSHHOW U MeHsdALWwencs) cunel. [paduryeckoe npeacTasneHne
paboThbl.

KuHeTtuyeckas aHeprus. CBA3b KUHETUYECKOWN 3Heprun ¢ paboTon. [Npumepsl.

KoHcepBaTtuBHble cunbl. lNMoTeHumansHoe none. MNMoTeHunansHas sHeprus 1 ee cBa3b ¢ paboTon.
MoTeHumanbHasa aHeprus Tena B nosne TsKecTn 3eMnu. QHePrns CxaTow NPYXUHbI.

MexaHu4yeckas aHeprus. 3akOH COXpPaHEeHUs MexaHu4eckon aHepruu. Npumepsl.

KnuHemaTuka BpallaTensHOro ABMKEHNS. YrnoBoe nepemMeLleHne, yrinoBas CKOpOCTb U YrNOBOE YCKOPEHME.
BeKTOpHbIN xapakTep BenuymH. YactoTa n nepmog BpaLleHums.

OnpegeneHne momeHTa cunel. MNMneyo cunbl. OCHOBHOE ypaBHEHWE AMHAMUKM BpaLLaTEbHOIo ABMKEHNS.
MoMEeHT nHepumn abcomntoTHO TBEPAOrO Tena (BblYNCNEHUS MOMEHTOB MHepLMKN). PU3NYECKUIA CMbICT MOMEHTA
nHepummn. Teopema LtenHepa.

OnpegeneHne MOMeHTa MMMynbca. 3akOH COXpaHEeHUst MOMEHTa umnyrnbca. MNpumepsi.

KuHeTuuyeckasi aHeprusa Bpallatolleroca tena. Paborta npy BpalatenbHOM OABMKEHUW. HEPrnsa KaTsALwerocs
uunuHapa.

MoctynaTel AnHWTENHA. MNMpeobpasoBaHusa JlopeHua. Cnencteus n3 npeobpasoaHun JlopeHua.
OAHOBPEMEHHOCTb.

Cnepcteua n3 npeobpasoaHui JlopeHua. JlopeHUeBO CokpalleHne AnuHbI.

Cnepcteus n3 npeobpasoBaHun JlopeHua. 3amegneHve spemenn. iHTepsan.

PensatusucTtckas auHamuka. PenstuBumcTtckas Macca. BaanmocBsasb sHeprum n maccei.

TepmoguHamuka

OcHoOBHOE ypaBHEHME MOMEKYNSIPHO-KMHETUYECKOM TEOPUN naearnbHoro rasa.

WpoeanbHbin ras. [a3oBble 3akoHbl. YpaBHeHue MeHaeneesa-KnanenpoHa.

3akoH MakcBenna anga pacnpegeneHys MOneKkyn rno CKOPoCTSAM.

BapomeTpunueckasa popmyna. Pacnpenenenue bonbumaHa.

Yucrno cteneHer ceoboabl. 3akoH bonbumaHa 0 paBHopacnpegeneHMn 3Heprumn o cTeneHsm cBoboapl.
BHyTpeHHsia aHeprus ngeansHoro rasa. PabdoTa rasa npu pacwumpenun. PaboTta rasa npu pasnuyHbiX npoLeccax.
MepBoe Hauyano TepmoanHamMukn. NpuMeHeHWe NepBoro Havana TepMoguHaMUKN K U30MpoLieccam.
TennoemkocTb rasoB. YpaBHeHne Mawepa.

Kpyrosow npouecc. Obpatumbliii, HeobpaTumeliii npouecc. Linkn KapHo n ero KA.

CratncTnyeckne 3akOHOMEPHOCTU pacnpeeneHns MoneKkyn rasa no o6bemy. QHTPONUSA N ee CTaTUCTUYECKOE
TonkoBaHue. W3meHeHue sHTponuu. PacyeT uamMeHeHnst SHTPONUKU NPy pasrmyHbIX Npoueccax.
B3anmopgencteaune monekysn. YpaBHeHUE COCTOSIHNA pearbHOro rasa. Msotepmbl peanbHoro rasa. BHyTpeHHss
3HEeprus peanbHOro rasa.

C')J'IeKTpI/ILIeCTBO N NOCTOSIHHLIN TOK

3akoH KyrnoHa. MNprmeHeHne 3akoHa KyrnoHa B criyvae HETOUEYHbIX 3apsiKeHHbIX Ter.
AnekTpuyeckoe nose. HanpskeHHOCTb anekTpocTaTuieckoro nons. MNpuHumn cynepno3uumn. CunoBble NUHUN.

33.CmelleHne (MHOYyKuUS) anekTpoctatudeckoro nons. MNMoTok BekTopa cMmelleHus. Teopema

Octporpagckoro-laycca ans anekrpoctatnyeckoro nons. lNpumeHeHne tTeopembl OcTporpagckoro-laycca ans
pacdeTa anekTpocTaTM4eckoro nons 6eCKOHeYHOM paBHOMEPHO 3apsXKEHHON cdepsbl.

34.Teopema OcTporpaackoro-laycca Ang anekTpocTaTuyeckoro nons.

35.

MpumereHmne Teopembl OcTporpaackoro-raycca ans pacyeTa aneKTpoCTaTUYeckoro nons 6eckoHeyYHom
PaBHOMEPHO 3apsHKEHHON MNOCKOCTH.

36.Teopema OcTporpaackoro-laycca ang anekTpocTaTMyeckoro nons.

37.

38.

39.

MpumeHeHmne Teopembl OcTporpaackoro-raycca Ans pacyeTa a51eKTPoCTaTUYecKoro nonst 6eckoHeyHom
pPaBHOMEPHO 3apsKEHHOrO Lwapa.

Pa6oTta cun anekTpocTaTMYecKoro noss no nepemMelleHnio 3apaga. LIMpkynaums Bekropa HanpskeHHOCTU
3MeKTPOoCTaTUYECKOro Mnoss.

MoTeHuMan anekTpocTaTYeckoro noss. SKBuUNoTeHLMansHbLIe NOBEPXHOCTY.



40.

41.
42.
43.
44,
45.

46.
47.
48.
49.

B3anMMOCBS3b HanpspkeHHOCTM U noTeHumana. BsaumHoe pacnonoxeHne CUnoBbIX MMHUA U 9KBMNOTEHUUATBHbIX
NOBEPXHOCTEMN.

Bugbl guanextpukos. BekTop nonspusaumun. QuanekrTpuyeckas BOCNPUMMYNBOCTb

OnekTpryeckoe norne B AvanekTpuke. [nanekrpnyeckas NpoHNLAEMOCTb M ee CBA3b C BOCMPUNMYNBOCTLIO.
lMpoBOAHUKM B anekTpocTatuyeckom none. KoHgeHcaTopbl. QNeKTpoeMKOCTb NII0CKOro KoHAeHcaTopa.
OHeprusa cucTeMbl 3apsaoB. SHEPrust ANEKTPOCTaTUYECKOro nons.

XapakTepuCTUKM NOCTOAHHOro Toka. [noTHoCTb Toka. 3akoH Oma B AnddepeHumnansHon gopme.
ConpoTuBneHne NpoBOAHNKOB

3akoH OMa ang yyacTtka uenu 1 aAng norHomn uenu. 3nekTpoasmnxkyLlasa cuna uCTovHmKa Toka.

MpaBuna Kupxroda ans pacyeta anekTpuyecknx Lenen.

Pabota n mowHocTb Toka. 3akoH [hxoynsa-leHua.

Knaccuyeckas Teopums aneKTponpoBOAHOCTH.

MprMepHbIN NepevyeHb BONPOCOB K 3K3aMeHY:
KomneTteHuyun OMK-1:
2 cemecTp:

50.
51.

52.
53.
54.
55.
56.

57.
58.

59.

60.

61.

62.
63.

64.

65.

66.

67.

68.
69.

70.
71.
72.
73.
74.

75.

MarHutHoe none

MarHuTHoe none u ero XxapakTepUCTUKN.

HanpsikeHHOCTb MarHuTHoro nonsi. 3akoH buo-Caeapa-Jlannaca. lNpumeHeHne 3akoHa Buo-CaBapa-Jlannaca
Ons pacyeTa MHAYKLUW MarHMTHOro nonsi 6eCKOHEeYHOro, NPSIMOro MPOBOAHMUKA C TOKOM.

3aKkoH MonHoro Toka (Teopema O LMPKYNSUMW BEKTOpa MHOYKUMM MarHutHoro nonsi). lNMpumeHeHue 3akoHa
MOMHOro TOoKa Anis pacyeTa nons GecKoOHeYHO ANWHHOro coreHouaa. MNMoTok BekTopa MarHUTHOW WHAOYKUMM.
Teopema OcTporpagckoro-laycca Ans MarHAUTHOrO Nonsi.

Cwvna lNopeHua. [IBmkeHne 3aps>keHHON YacTulbl B MarHMTHOM none. ekt Xonna.

Cwvna Amnepa. Bsanmogenctere napanmnernbHbIX TOKOB.

MarHuTHble MOMEHTbI 3NEKTPOHOB 1 aTOMOB. [luamarHetnam. MarHeTuku.

BekTtop HamarHmyeHHoOCTU. MarHmTHas BocnpMMMymnBOCTb. [lna-, napa-marHeTvku. MarHMTHOe none B BeLlecTBe.
MarHutHas npoHuuaemocTb. PeppomMarHeTmku.

ABneHus anekTpomMarHuTHOM nHAykumn. BeiBoa 3akoHa ®apages-fleHua. Mpasuno JNeHua.

CamouHgykumsi. MHgykTnBHOCTb. NHOYKTMBHOCTL OECKOHEYHO ANIMHHOIO coneHouaa.OHeprus MarHMTHOro nons.
O6bemHas NNOTHOCTb SHEPIUN.

Cuctema ypaBHeHuit Makcsenna. 3HadeHue Teopun Makceenna.

KonebaHus

lapMoHunyeckne  konebaHus M uX  xapaktepuctukn.  KmHemaTuka  rapMoHu4Yeckux  KornebaHui.
OnddepeHunanbHoe ypaBHEHWE rapMOHUYECKUX  KomrebaHnui. DHeprnst  rapMOHUYEcKux  KorebaHui
(MexaHU4ecknx n aNeKTpUYecKmx).

OnddepeHunanbHoe ypaBHEHWE rapMOHUYECKNX KonebaHuin NPYKMHHOro 1 nsmyeckoro masaTHukos. [lepuog
konebaHu 3TUX MasTHMKOB.

"apmoHnyeckne konebaHus B konebatensHoM KoHType. Popmyna TomcoHa.

OnddepeHunanbHoe ypaBHEHNE 3aTyXalLmMX MeXaHUYEeCKUX U danekTpudecknx konebaHuin. Jlorapudmmnyeckmn
OEKpPEMEHT 3aTyxaHus.

OnddepeHunanbHoe ypaBHEHWE BbIHY)XAEHHbLIX MEXaHW4Yeckux KonebaHum u ero pelleHue. Pe3oHaHCHble
KpuBble.

MepemeHHbIN TOK. [lonHoe conpoTMBReHWe Lenu nepemeHHoro Toka. [locrnegoBaTtenbHoe W napannenbHoe
coefinHeHue.

CnoxeHue konebGaHWi OJHOrO HanpaerneHusl OOWHAKOBOW 4acToTbl. BekTopHble Amarpammbl. CnoxeHue
konebaHuii ogHoro HanpaeneHusi. BueHus. CnoxeHue B3aMMHO NEPNEHOMKYNSAPHbIX KonebaHun. Purypbl
Jlnccaxy.

BonHoBble npouecchl. MpogonbHbie 1 NonepeYHbie BOMHbI. YpaBHeHue Gerylien BonHbl. BonHoBoe ypaBHeHue.
BonHoBow nakeT. ['pynnoBasi CKOPOCTb.

BonHoBasi n kBaHTOBasi onTuka. KBaHToBas MexaHuka

OneKkTpOMarHUTHbIE BOJHbI. XapaKTepUCTUKN CBETOBbIX BOMH. VIHTEHCUBHOCTb CBETOBOW BOJSHbI.

KorepeHTHOCTb CBETOBbIX BOMH. VIHTepdepeHuns ceeta oT ABYX UCTOYHUKOB. VHTepdepeHLMOHHbIe yCrnoBus
ONs pa3HOCTM a3 u pasHOCTK xoaa.

MeTtogabl HabnoaeHusa nHtepdepeHunn ceeta (bunpmnsma dpeHens, onbiT KOHra)

WHTepdepeHUnst B TOHKMX nneHKkax. BeiBoa dopmynbl ANg ONTUYECKOW Pa3HOCTU XO4a NMyyYen B TOHKOWN NMeHKe.
Bugbl gudppakuuun. MpuHumn TonreHca-dOpeHena. Meton 3oH @peHensa. [Oudpakums cBeta Ha Kpyrrnom
OTBEPCTUN, OT KPYrforo AuUcka, Ha y3Kou Lenu, Ha AndpakLMOHHON peLleTKe.

Oudpakuma peHTreHoBCkux nydven. Ycnosue Bynbda-bparros. [lMpumeHeHve aundpakumm peHTreHOBCKOro
N3Ny4yeHus.

EcTecTBeHHbIN 1 nonspun3oBaHHbIA cBeT. 3akoH bprocTepa. 3akoH Mantoca. MNonapusaumst ceeta npy ABOWHOM
ny4yenpenomneHmn. uxponsm. MNpuama Hukonsi. OnTudeckas akTMBHOCTb BELLECTBa.

XapaktepucTnkm TennoBoro manydeHusi. 3akoH Kupxroda. 3akoH CtedpaHa- BonbumaHa. 3akoH cmelleHust
BuHa. 3akoH Panes —[PxuHca. YnbTpadumonetoBasa katactpoda. Popmyna [naHka. 3akoHbl TenmnoBoOro
N3ny4vyeHus un nx nosnyvyeHue ns cpopmynel MNnaHka.



76. 3akoHbl oToachbdekta. BonbTamnepHasa xapaktepuctuka OTOTOKa. 3adepXuBawoWmi noteHuyman. Tok
HacbllweHus. PaboTta Bbixofa. YpaBHeHue QuHwTenHa anga dotoaddekta. KpacHas rpaHuua dotoaddekTa.

77. ®oToHbl. [laBneHue ceeTa . Addekt KomntoHa. KopnyckynsipHO-BONTHOBOW Ayanuam cBeTa.

78. OnbIT Pesepdopaa. Moctynatel Bopa.

79. KopnyckynspHo-BONMHOBOW  gyanuam  BewlectBa. [nvHa  BonHbl  ge-bponnsa.  OkcnepumeHTanbHble
AokasaTenbCTBa BONTHOBbIX CBOMCTB YacTuL.

80. CooTHoweHne HeonpeaeneHHocTen [enseHbepra. BbiBog COOTHOLWEHWMST HeonpeneneHHOCTEN Ha OCHOBE
BOJSTHOBbIX CBOWCTB YacTuLL.

81. YpaBHeHue LUlpeguHrepa. ®usuuyeckmt cmbicn  ncu-pyHkumn. PelweHue ypasHenusa LWpeguHrepa pans
B©eCKOHEeYHO-rNyBboKoM NOTEHUNANBHOM SMBbI.

82. MNoTeHumaneHbI 6apbep. TyHHENbHbIV AhdeKT. [apMOHMYECKNA OCUUNIATOP.

83. 3akoHomepHOCTM B aToMHbIX cnektpax. ®dopmyna banbmepa. bBbopoBckad mogenb artoma BoOJoOpoAa.
HoctomHcTBa u HegocTaTkn Teopun bBopa.

84. KBaHTOBOMEXaHMYeckass mofenb atoMa Bogopoa. KeaHToBble 4ymcna. BblpoxaeHHble cocTosiHua. [NpaBuna
oTtbopa.

85. CnoHTaHHOE 1 BbIHYXAEHHOE n3nyyeHuve. Jlasepsl.

86. OHepreTudeckne 3oHbl B kpuctannax. CTpykTypa OHEepreTM4eckux 30H MeTannos, MOMynpOBOAHUKOB U
avanekTpukos. NMonynpoBogHMkn (COBCTBEHHbIE U MpUMeECHbIe). CTPyKTypa SHEepreTUYecknx 30H MPUMECHbIX U
COOCTBEHHbIX NOMNYNPOBOLHMKOB.

O6pasey, ak3aMeHaLNoHHOro buneta
JABI'VIIC
OK3aMeHaLMOHHbIN 6uneTt Ne
no gucuunnnHe
Kacbenpa duanka ?<’<YTBep>K,qaro»v
(k911) duamka n TeopeTMIECKas ANS1 HANPABINEHWS| NOArOTOBKM / Voonon gﬁe’iﬁﬁo

MeXaHuka crneunanbHOCTU Wl P.
2 cemecTp, y4eBHbIN rog 23.05.05 Codn (yt3.-mar. Hayk npocp.
Mpoduns/cneumnanvsaums « > 20T

1. Bonpoc MarHuTHoe norne u ero xapakrtepuctuku. (OrK-1).

2. Bonpoc CnoHTaHHOE U BbiHYXAeHHoe u3nyyeHue. Jlasepsbl.(OlK-1)

3. 3apgava (3agaHue) Ha noBepxHOCTb MeTanna nagaet MOHOXPOMaTUYECKUA CBET C ASIMHOW BOMHbI A = 0,1 MKM.
KpacHas rpaHuua doTtoadpdekta Ay, = 0,3 mkMm. Kakass gons sHeprmm ¢oToHa pacxogyetcs Ha coobLieHue
ANEKTPOHY kuHeTnveckon aHeprumn? (OlK-1).

MpumeyaHue. B kaxgom 3K3amMeHauUMOHHOM OwneTe [AOMKHbI MPUCYTCTBOBATb BOMPOCHI, CMOCOGCTBYHOLLNX
dopmMmpoBaHMIO y 00yyatoLerocs BCeX KOMNETEHLMI NO AaHHOW AUCUUNNHE

3. TectoBble 3agaHus. OueHKa no pesynbTaTaM TECTUMPOBaHUS.

3.1. NpumepHble 3agaHua  TecTa

3apaHuve 1 (OlK-1)

BbibepuTe npaBunbHbIA BapuaHT oTBETA.

Ycnosue 3agaHus: [NocnepoBaTenbHOCTb B NOpsiAKe BO3pacTaHUs pagunyca
1: SNeKTpoH

2: 9A4po
3. aTom

atomMma

4: mornekyna

3apanwue 2 (OMK-1)
MocnenoBaTenbHOCTL B NOPsiAKe BO3pacTaHWs ANUTENbHOCTY

HC
MKC
MC
Cc
MWH
4ac

QN>

3apganue 3 (OlK-1)
Ha pucyHke BeKTop MFHOBEHHOW CKOPOCTM TOYKM NpK ee OBUXKEHUM MO KpuBon AB 3To:

B

1. Bektop 1
2. Bektop 2
3. Bektop 3 3
4. Bektop 4



5. HeT npaBunbHOro oTBETA

3aganue 4 (OlK-1)

YkasaTb NpaBumbHbIA OTBET

Linkn KapHo:

1. CocTouT U3 ABYX M30TEPM M ABYX n3obap
2. CocTouT 13 ABYX U30XOp M ABYX M3obap

3. CocTtouT 13 ABYX U30TEpM 1 ABYX agnabar
4. 3TO KpyroBou npotiecc

3apganue 5 (OlK-1)

MocnepoBaTenbHOCTbL B NOPSAKE BO3paCcTaHUS ANUTENbHOCTY
MocnepoBaTenbHOCTbL B NOPSAKE BO3pacTaHus

1: mlMa

2:Ma

3: klMa

4: MMNa

3apanue 6 (OlK-1)

YkasaTb NpaBuIibHbIA OTBET

Linkn KapHo:

1. CocTomMT 13 ABYX U30TEPM U ABYX n3obap
2. CocTouT 13 OBYX U30X0p U ABYX n3obap

3. CocTouT 13 ABYX U30TepM 1 ABYX agnabar
4. 3T0O KpyroBoW npotecc

3apanwue 7 (OMK-1)

MocnepoBaTtenbHOCTbL B NOpsiAKe BO3pacTaHWsi TBEPAOCT MaTepuana
: nap

: )KMOKOCTb

: cTanb

: anvas

: HAHOKOMMO3UTHbIE MeTaNNYeckne NoKpbITUS

AP WN =

3apaHue 8 (OlK-1)
CooTBeTCTBME MEXOY BUAaMu KornebdaTenbHbIX CUCTEM U UX Nepuogamm

MPYXUHHBIN MasaTHUK m
T=2x,|—
k
dur3n4ecku MasiTHUK J
T=27|—
mgl
KonebatenbHbIi KOHTYP T=27JLC
MaTemaTryeckunin MasiTHUK o2 \F
=27 |—

3aganue 9 (OlK-1)

BBecTu npaBurbHbIN OTBET C KNnasmaTypbl

MepBuyHaa obmoTka TpaHcdopmaTopa umeetT w;=10000 BMTKOB NpoBOAAa WM BKIKOYEHA B CETb MEPEMEHHOro Toka C
HanpsxxeHunem U;=700 B. Yncno BMTKOB BTOPWMYHON OOMOTKM Wp, ecnu ee conpoTtusneHne r=1 Om, HanpsbkeHne Ha
koHuax U,=4 B, a cuna Toka B Hel /=1A, GyaeT paBHo:

3apanue 10 (OlK-1)

YKasaTb npaBurbHbIN OTBET

3aKoH CoXpaHeHMs 3ANEeKTPUYECKoro 3apsaa:

1. B 3aMKHYTOW cUCTEMe 3Heprusa 3apsiioB OCTaeTCs NOCTOSAHHON

2. B M0OON 3NEKTPUYECKN N30NTMPOBAHHON CUCTEME CyMMa 3apsd0oB OCTaeTCs MOCTOSIHHON
3. B MHepuManbHbIX CUCTEMAx OTCcYeTa CyMMa 3apsii0B OCTaeTCs NOCTOSHHON

4. 3apsp CUCTEeMbI He 3aBUCUT OT CKOPOCTU €€ ABUXEHUSA

3apganue 11 (OlK-1)

YkasaTb NpaBuibHbIA OTBET

Cwuna, gencraytollas Ha 3apsad, ABUXKYLLUUACA B MarHUTHOM rone,
obpaTHO NponopumnoHarnbHa ero CKOpocTu

He 3aBUCUT OT €ro CKOPOCTH

nponopLMoHansHa KBaapaTty ero CKopocTu

NPSIMO MPONOPLMNOHarnbHa ero CKOpoCcTU

PN~



3apanue 12 (OlK-1)

YKaxuTe npaBurbHbIN OTBET

[nanekTpuk oTnmyaeTcs OT NPOBOAHMKA TEM, YTO

1. B HEM He BO3HMKaeT pa3ferieHns 3apsiAoB B 3NEKTPUYECKOM nore
2. OH COCTOWUT U3 HENTParnbHbIX MOMEKyr, a MPOBOAHUK U3 MOHOB

3. OH He OKa3blBaeT BNUAHME HA BHELLHEE 3NeKTpuYeckoe none

4. B HeM NpaKkTUYEeCKN HET CBODOAHbBIX SNEKTPOHOB

3apaHwue 13 (OlK-1)

YKasaTb NpaBuribHbIA OTBET

Hwvcnepcusa ceeTa - 310

3aBMCUMOCTb NOKa3aTens NpenoMreHns BeLLecTBa OT YacTOThbl CBeTa
3aBMCUMOCTb NOKa3aTens nNpenomMneHnst oT BeLLecTsa

3aBMCMMOCTb (Da30BOV CKOPOCTM CBETOBbIX BOSIH OT YacTOThbl CBETA
3aBMCMMOCTb CKOPOCTM CBeTa OT cpeabl

HeT BEpHOro oTBeTa

o=

3apanwue 14 (OlK-1)

YkasaTb NpaBunbHbIA OTBET

Tennosoe n3ny4eHne coBepLlaeTcs

3a CYET 3Hepruu, BbiAensLWencsa Nnpu XMMNM4Yeckon peaxkumm
3a CYET BHYTPEHHEN 3Heprum Tena

3a CYET 3HEepruun BarieHTHbIX 3NIEKTPOHOB

3a CYeT NIOMUHECLEHLMN 3IEKTPOHOB

. HEeT npaBuIibHOro oTBeTa

MonHbIN KOMNNEKT TECTOBLIX 3aaHWI B KoprniopaTuBHOM TecToBon ob6onoyke ACT pasmelleH Ha cepeepe YUT OBIYTIC,
a Takke Ha cawte YHuBepcuteta B pasgene COO [OBIYNC (obpasoBaTenbHass cpeja B NMYHOM  KabuHeTe
npenogasarens).

abrwbdE

3.2. CooTBeTCTBMNE MexXAy OanbHON U PENTUHIOBON CUCTEMAMM OLLEHNBAHWNS 3HAHUIN, YMEHWI, HAaBbIKOB 1 (MnK) OnbITa
AesaTenbHOCTW, yCTaHaBnMBaeTCa NOCPeACTBOM creayowen Tabnuupl

BEHb
O6bekT [Noka3aTenu oueHnBaHusA OueHka es::pﬁbfama
OLIEHKM pe3ynbTaTtoB 06y4yeHus pesy.
0obyyeHus
60 6annoB n meHee «HeynoBneTBopuTENBHO» Hun3kuin ypoBeHb
. 74 — 61 6annos «YO0BNeTBOPUTENBHO» MoporoBbIN ypoBEHb
O6yuvatowuincs =
84 — 75 6annos «XopoLuo» MoBbIWEHHbIV YPOBEHb
100 — 85 6annos «OTnn4HO» Bbicokuii ypoBeHb

4. OueHKka oTBeTa OoOyuvawLlerocs Ha BOMPOCHI, 3afayvy (3agaHue) 3K3amMeHauuoHHoro Gunerta, 3a4eTa,
KYPCOBOIO NPOEKTUPOBaHUA.
OueHka oTBeTa oby4varoLerocst Ha BONpoChkl, 3agadvy (3agaHue) ak3aMmeHaLMOoHHOro bunerta, 3ayerta

CopepxaHue LwKanbl OLeHMBaHUs

3AneMeHTbI OLeHMBaHMS HeynoBneTBoputensHo | YaoBneTBOpUTENbHO XopoLuo OTnunyHo

He 3auyteHo 3a4yTeHo 3a4yTteHo 3a4yTteHo
CooTeeTcTBue oTBeTos |[1onHoe 3HaunTenbHble Hes3HauuTenbHble |[lonHoe
hopMynMpoBKam HecooTBEeTCTBMUE MO NMOrpeLUHOCTH MOrpeLuHoCTn COOTBETCTBUE
BOMPOCOB (3a4aHuin) BCEeM Bonpocam
CTOVKTYDE MNonHoe 3HauyuTenbHoe HesHauntenbHoe |[CooTBeTcTBUE

PyKTYpa, HecooTBeTCTBUE HEeCcooTBETCTBUE HecooTBeTCTBUE KpuUTepuio npu
MOCNEA0BATENBHOCTE 1 KpuTepuio. KpUTEPUIO KpUTEPUIO OTBETe Ha Bce
Iorvka oteeTa. YmMeHue
BOMpPOCHI.

YeTKO, MOHATHO,
rpamoTHO 1 CBOBOAHO
n3naraTb CBOW MbICIN




3HaHMe HopMaTUBHbIX,
NpPaBOBbIX AOKYMEHTOB U
cneumansHom
nutepaTtypb

MNonHoe He3HaHue
HOPMaTUBHOM "
npaBoBow 6asbl
cneuuanbHom
nuTepaTypsbl

MmetoT mecTo
CYLLIECTBEHHbIE
ynyueHms (He3HaHune
Oonbluen yactm 3
OOKYMEHTOB U
crneuyvanbHomn
nuTepatypbl no
Ha3BaHUo,
coaepXaHuio 1 T.4.).

UmetoT mecTo
HeCYyLLeCTBEHHbIE
ynyweHna wu
He3HaHue
OTAENbHbIX
(eanHNYHBIX) paboT
n3 yncna
obszaTensHoM
nuTepartypbl.

MNonHoe
COOTBETCTBUE
OaHHOMY KpUTEPUIO
OTBETOB Ha Bce
BOMPOCHI.




YMeHue cBasaTb TeOpUo |YMeHue ceasaTb YMeHue cBa3atb MonHoe

C NPaKTUKON paboTbl HE  |BOMPOCHI TEOPUA U BOMPOCKLI TEOPUN U [cOOTBETCTBUE
nposiBNseTcs. NpaKkTUKK NPaKkTWKN B AaHHOMY
YMeHue yBs3biBaThb nposiBnsieTcs pegko  (ocHoBHOM KpuTepuio.
TEOPUIO C NPaKTUKON, nposiBNSIeTCA. CnocobHocTb
B TOM 4yuMcrne B obnactu WHTErpupoBaTb
npodeccnoHansHon 3HaHUSA U
paboThl npuBenekaTb
cBefeHus n3
pasnuyHbIX

HavyHbIX cdhep

Ha Bce gononHutensHble [OTBEThI Ha 6onbluyto 1. OaHbl HenonHele ([aHbl BEpHbIe

BOMpOChHI NpenoaasaTens |4acTb OTBEThI Ha OTBETHI Ha BCce
AaHbl HEBEPHbIE OTBETHLI. |[0ONONHUTENBbHbIX JOMNONHUTEnNbHbIEe  [gononHuTenbHble
BOMpPOCOB BOMPOCHI BOMpPOCHI
npenoaasaTens AaHbl |npenoaasaTens. npenoaasaTens.
KauyecTtBO OTBETOB Ha HEeBEpHO. 2. D‘aH oauH
AONOMHUTENbBHBbIE HeBepHbI OTBET Ha
BOMpPOChHI JOMNONMHUTENbHbIE
BOMNpPOCH!
npenoaaeartensi.

MpumeydaHue: nToroeas oLeHka POPMUPYETCS Kak CpeaHsAn apudmMeTnyeckas pesynbTaToB 31IEMEHTOB OLIEHNBAHUS



