OueHo4YHble MaTepuanbl Npy popMUpPoOBaHUM pabounx nporpamm

ANCUMNInH (Moaynemn)

HanpaBneHue noarotoBku / cneunanbHOCTb: NOXAPHAA BE3OMNACHOCTb
Mpodunb / cneunannsauyms:

OucunnnuHa:

dusnka

dopMupyeMblie KOMNeTeHLUUM: OK-11

OrK-1

1. OnucaHue nokasaTenen, KPUTEPMEB U LLUKaN OLEeHUBAHUA KOMMNETEeHLUNA.

Mokasatenun un Kputepun oueHmnBaHusA KoMneTeHunmn

O6bekT YpOBHU CCHOPMMPOBAHHOCTM KOMNETEHL NI KpuTepuit oueHnBaHus
OLLEHKM pe3ynbTaTtoB 0by4eHus
Obyuvatowuicsa Huskun ypoBeHb YpoBeHb pesynbTaTtoB 06yyYeHust

MoporoBbili ypOBEHb He HWXe NOPOroBoro

[oBbILLEHHbLIN YPOBEHb

LLkanbl oueHnBaHnA

KOMMeTeHuni npn caayvye ak3amMmeHa uin 3adeTa C OLIEHKOM

HocTurHyTbin
YpPOBEHb
pesynbTara
0oby4eHus

XapakrepucTvka ypoBHsSi CHOPMUPOBAHHOCTHU
KOMMeTeHUnn

LLikana oueHnBaHus
3K3aMeH unu 3a4veT ¢
OLIEHKOM

Hwnsknn
YPOBEHb

Obyuvatowmics:

-06Hapyxun npobenbl B 3HAHNSIX OCHOBHOTO Y4e6HO-NPOrpamMmmMHOro
maTepwuana;

-00NyCTUA NPUYHUUNMarnbHble OWNBKN B BbINOMHEHUN 3a4aHNN,
NpeayCcMOTPEHHbIX NPOrpamMmmon;

-He MOXeT NPOoAOIMKNTL OByYeHe UNn NPUCTYNUTL K
npodeccuoHanbLHON EeATENbHOCTU MO OKOHYaHUM nporpammMbl 6e3
AONONHUTENbHbIX 3aHATUI NO COOTBETCTBYIOLLEN ANCLMNINHE.

HeynoBneTBopuUTenbHO

MoporoBbin
YPOBEHb

Obyuvatowmics:

-0OHapyXun 3HaHne OCHOBHOTO y4ebHO-NporpamMmMHOro matepuana B
006bEME, HEOOXOAMMOM AN AanbHenwen y4ebHOM U NpeacTosLLEN
npodeccuoHarnbHON AeATensHOCTY;

-CNpaBnsieTCsi C BbINOMIHEHMEM 3a4aHUN, NPeayCMOTPEHHbIX
nporpaMmmonm;

-3HaKOM C OCHOBHOW NUTepaTypoun, pekoMeHaoBaHHON paboyen
NpOrpaMmon SUCLMNITNHBI;

-0OMNYCTUI HETOYHOCTM B OTBETE Ha BONPOCHI 1 MPU BbIMOMHEHUN
3agaHuii Nno y4ebHo-NporpaMMHOMY MaTepuany, Ho obnagaet
HEOOXOAMMbIMU 3HAHUSIMU A1 UX YCTPaHEeHWsi No4 PYKOBOLACTBOM
npenogasaTens.

y,CI,OBﬂeTBOpVITeJ'IbHO

[NoBbILLEHHbIN
YPOBEHb

O6yvarowuiics:

- oBHapyxun nonHoe 3HaHue y4eBGHO-NPorpaMMHOro MaTepuana;
-yCMneLHOo BbINOMHWI 3a4aHns, NpegyCMOTPeHHbIe MPOrpaMmMon;
-yCBOWI OCHOBHYHO NnuTepaTypy, peKOMeHA0BaHHY paboyel
nporpamMmmow AUCLUNINHGI;

-nokasar cucTemMaTUYecKUin XxapakTep 3HaHWU y4eBHO-NPOrpaMMHOro
MaTepuana;

-CnocobeH kK caMoCTOSITENIbHOMY MOMNOSTHEHMIO 3HAHUI N0 y4eBHOo-
nporpammHOMy MaTepuany n oGHOBMEHMWIO B Xoae AarbHenLwei
y4eBHol paboTbl 1 NpodeccrMoHanbHoM AeSTENbHOCTU

XopoLuo




Bbicokuin

OOGyuatowmics: OTnnyHo
YPOBEHb -oBHapy>Xun BCECTOPOHHUE, CUCTEMATUYECKNE 1 TNyDOKMe 3HaHUS
y4yebHOo-nporpaMMHOro Matepuana;
-ymeeT cBOOOAHO BbINOMHATL 3a4aHus, NpeayCMOTPEHHbIE
nporpaMmmon;
-03HaKOMUICH C AOMNOMHUTENBbHOW NUTEpPaTypoOu;
-yCBOMI B3aMMOCBSI3b OCHOBHbIX MOHATUIA OUCUUNINH U UX 3HAYeHNe
Anga npuobpeTeHns npodgeccuu;
-NposiBUIT TBOPYECKNE CMNOCOBHOCTM B MOHMMaHUKN y4ebHo-
nporpaMmHoro matepuana.
OnucaHuve wkan oueHnBaHus
KomneTeHunn obyyatoLierocs oLeHnBaeTCcs crieayoLwwmm obpasom:
MnaHnpyembin CopaepxaHue LwKarnbl OLeHMBaHWS
YPOBEHb OOCTUTHYTOrO YPOBHS pesynbTaTta oby4yeHuns
pesyrbraros HeynoeneTBopuTensHo |  Y40BNETBOPUTENBHO XopoLio OTnuyHo
0CBOEHWA He 3auTteHo 3auteHo 3auTteHo 3auTeHo
3HaTb HecnocobHocTb Obyuvatowuiicsa O6yuvatowuincsa O6yuvatowuincs
obyuatowierocs cnocobeH OEeMOHCTpUupyeT OeMOoHCTpupyeT
CaMOCTOSATENbHO CaMOCTOATENBHO CMOCOBHOCTb K CMocoBHOCTb K
NPOAEMOHCTPUPOBATL | MPOOEMOHCTPMPOBATL | CaMOCTOATENbHOMY CaMOCTOSATENTbHOMY
Hanuyne 3HaHWN Npu Hannyne 3HaHWM Npu NPUMEHEHMIO NPVYMEHEHUIO 3HaHWU B
peLleHnmn 3agaHun, peLleHnmn 3agaHun, 3HaHWI Npun BblIbOpe cnocoba
KoTopble 6binu KoTopble 6binu peLleHnmn 3agaHuin, | peLleHnst HEM3BECTHBIX
npeacTaBneHsb npeacTaBneHbl aHanorm4HbIX TeMm, WUNN HeCTaHZaPTHbIX
npenogasartenem npenogasartenemM KOTophble 3agaHvi u npu
BMecTe ¢ 0b6pasuom BMecTe C npencTaensn KOHCYNbTaTMBHOM
NX peLleHmst. 06pasLoM Ux peLleHus. npenogaeaTenb, noaaepkke B 4acTtu
1 npu ero MeXONCUUNIMHAPHbIX
KOHCYNbTaTUBHON CBA3EN.
Nnoaaepkke B 4acTtu
COBPEMEHHbIX
npobnem.
YMeTb OTtcytcTBUE Y Obyuatowuics Obyuatowuincs O6yuatowuincs
obyuvatowerocs OEMOHCTpUpyeT NpoaeMOHCTpupyeT OEeMOHCTpupyeT
CaMOCTOATENBbHOCTU B | CaMOCTOSITENbHOCTb B | CamMOCTOSATENbHOE camocTodATenbHoe
NPUMEHEHUN YMEHN MO | NPUMEHEHUN YMEHUW | NPUMEHEHME YMEHUN npuMeHeHne yMeHUn
NCNOSIb30BaHUIO peLleHns y4ebHbIX peLleHns 3agaHun, | pelleHust HeM3BECTHbIX
METOL0B OCBOEHMS 3aJaHuii B MOSTHOM aHanormyHbIx Tem, WUNN HecTaHZapPTHbIX
y4ebHOM OUCUUNINHLI. COOTBETCTBMM C KoTopble 3a4aHui 1 npu
ob6pasuom, npencraensn KOHCYNbTaTMBHOM
OaHHbIM npenogasarenb, NnoaaepXxke
npenogasaTenem. 1 npu ero npenojasarerns B 4acTu
KOHCYNbTaTMBHOMN MEXOUCUUMIMHAPHBLIX
noaaepXke B 4acTu cBs3en.
COBPEMEHHbIX
npobnem.
Bnapetb HecnocobHocTb Obyvatowuiics Obyvatowuics Obyvatowuics
CaMOCTOSATENbHO OEeMOHCTpUpyeT OEeMOHCTpUpyeT OeMoHCTpupyeT
NPOSIBUTb HaBbIK CaMOCTOATENBHOCTb B | camocTosiTensHoe CaMOCTOATENbHOE

peLleHns NnocTaBneHHoM
3aauu no

cTaHgapTHomy obpasuy
MOBTOPHO.

NPUMEHEHNN HaBblka Mo
3agaHunsm,
peLueHre KOTopbix Obino
nokasaHo
npenopasartenem

NpUMeHeHWe HaBblka
peLleHns 3agaHui,
aHanorm4HbIX TeMm,

KoTopble
npeacrasnsn
npenopasaTerns,
1 npu ero
KOHCYIbTaTUBHOW
noaaepXxKe B Hactu
COBPEMEHHbIX
npobnem.

NpUMEHEHNE HaBbIKa
peLleHns HEN3BECTHbIX
UM HeCTaHOapPTHbIX
3agaHnn n npu
KOHCYNbTaTUBHOW
nogaepxke
npenogasaTens B 4acTu
MeXOUCLUNINHAPHbIX
cBA3en




2. I'Iepeqel-lb BOMNPOCOB U 3agay K 3K3amMeHaM, 3a4eTaM, KYypCoBOMY NPOEKTUpoBaHUIO, na60paTop|-|b|M
3aHATUAM.

[MprMepHbIN NepeyeHb BONPOCOB K labopaTopHbIM paboTam:
KomneteHuus OlK-1

1 cemecTp:
1. Yrto Takoe nsmepeHne? Kakue Buabl M3MepeHnin Bbl 3HaeTe? Yem oHM xapakTepusyTca?
2. YTto Takoe norpellHocTb (owmnbka) nsmepeHma? Kakve Buasl norpelHocTen cywectsytoT? MNpuymHbl nx
BO3HUKHOBEHMUS.
. UTto Takoe abconoTHast U oTHOcuTemNbHas owmnbka? B kaknx eamHuuax oHM namepsaTca?
. ANroputM BbIYUCIIEHWSI OLLMBOK NPY NPSAMBIX U KOCBEHHbLIX U3MEPEHUSIX.
MpaBuna namepeHnst 4NMHbI C MOMOLLbIO LUTAHrEHUMPKYNSA U MUKPOMETpA.
. MoHATMe cunbl, Maccel.
. 2" 3akoH HbtoToHa 1 ero hopMyrnMpoBKK.
. UTo Takoe koHcepBaTMBHas n agnccunatnuBHas cucteMbl? [NoHATHE NOTEHUMansHoOro nons.
. ChopmynmpoBaTb 3aKOH COXpaHEHNST MEXaHUYECKON SHEePrun.
0. CpegHsis cmna ygapa wapuka o penbc (BbiBof).
11. Yto Takoe ygap? Ynpyrun n Heynpyrui yaapsl.
12. KoadhurumneHT BOCCTaHOBAEHUS.
13. 3aKkoH coxpaHeHuss UMNynbca M 3aKOH COXpPaHEeHWUs aHeprnM Ans abCconTHO ynpyroro yaapa.
14. 3aKoH coxpaHeHUss MMNynbca U 3aKOH COXpPaHEHWUs1 3HeprnM Ans abconiTHO Heynpyroro yaapa.
15. CkopoCTb Luapuvka npu NpoxXoXaeHnUn NonoXeHnsi paBHoBecKs (BbIBOA).
16. MOMEHT MHepuMn maTepurarnbHOM TOYKKU, TBEPAOro Tena.
17. INne4o cnnbl. MOMEHT cunbl.
18. OCHOBHOW 3aKOH OUHAMWKKN BpallaTenbHOro ABWXEHUSA TBEPAOro Tena.
19. KuneTtuueckas aHeprus u paboTa npu BpallaTeNbHOM OBWKEHNN.
20. Teopema LUTenHepa.
21. NpeanbHbii ras. YpaBHeHMe COCTOSIHUS naeansHOro rasa.
22. BHyTpeHHsAs aHeprus, pabota ngeanbHoro rasa.
23. NepBoe Havyano TepmognHamMukn. NMpMMeHUTb ero K nsonpoueccam.
24. ApnabaTtudeckumi npouecc (l-oe Hayano, ypasHeHue lNMyaccoHa).
25. Mokasatenb aguabaTtbl. Yucno creneHen ceoboapl i, Tennoemkoctn Cou Cy,.
26. flBneHuns nepeHoca.
27. MNpupoaa BsA3KoCTU. 'pagnMeHT CKOpOCTH.
28. YpaBHeHue BA3KOCTU (3aKOH HbloTOHA).
29. KoathdpuumneHT BA3KOCTY (BbIBOA pacyHeTHOM hopMYyrbl).
30. Yucno PenHonbaca. Bpemsa penakcauun.
31. MexaHnyeckne beryLime BOMHbI: NONepeYHbIe U MPOJOSbHbIE.
32. YpaBHeHuve GeryLien BOrHbl.
33. CkopocTb nonepeyvyHon u NpoAONbHON BOSH.
34. CBs3b ANWHbI BOIHbI, CKOPOCTU U YacTOThl BeryLuen BomHbI.
35. CTosiume BOMHbI, UX NPUHLMNUanbHOe OTNnYMe OT BCeX APYrnxX BUOOB BOJSH.
36. YpaBHeHue cTosiyeit BOMHbI. [y4HOCTU U y3nbl.
37. NpOoBOAHMKN B 9NEKTPUYECKOM MOSE.
38. OneKkTpoeMKOCTb MPOBOAHMKA.
39. KoHfeHcaTop. QnekTpoeMKOCTb NNOCKOro KoHAeHcaTopa (BbiBo4).
40. 3neKTpoeMKOCTU NapannenbHo 1 nocrnefoBaTeNlbHO COEAMHEHHbIX KOHOEHCATOPOB.
41. 3neKTpuyeckasi cxema no N3MepeHN0 EMKOCTM KOHOeHcaTopa (Ha3Ha4YeHne BCEX SNIEMEHTOB).
42. XapaKTepuCTMKKN SNEeKTPUYECKOro Toka, 3akoH Oma B anddepeHumnansHon gopme.
43. 3amkHyTas anekTpuyeckas uenb. 3akoH Oma B nHTerpanbHon opme.
44. 3akoH [xoyns-JleHua B MHTerpansHon opme.
45, dunsnvecknn cmbicn 3C.
46. lNonesHas MOLWHOCTb, €e 3aBUCUMOCTbL OT COMPOTUBNEHNS R. Ycrnosue makcumyma.
47. Hanps»keHHOCTb nong. MNoteHumnan. CBA3b Mexay HUMMN.
48. CunoBble 1 3KBUMOTEHLMANbHBIE NOBEPXHOCTM NONSA TOYEYHOrO 3apsaja.
49. OCHOBHbIE 3NEMEHTbI 3NEKTPOHHO-ITy4YEeBOW TPYOKM (YepTeX).
50. CkopocCTb 3neKTpoHOB, NpoLlewmx BTopon aHo. BeiBog dopmyrbl.
51. TpaeKkTopusi anNekTPOHOB B NPOCTPAHCTBE OTKIOHALLMX NNACTUH.
52. vnoneb. MNnevo annons. OnekTpuy4eckun MOMEHT AMMONS.
53. AsneHue nonapusauum gmanektTpuka. Bekrop nonapusaumm.
54. ®dusnyeckun cMmbiCn ANINEKTPUYECKON NPOHMLLAEMOCTHM BELLLECTBA.
55. CerHeToanekTpukmn, Nx OTAMYNS OT OCTalbHbIX ANANEKTPUKOB.
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56.
57.
58.

59.
60.
61.
62.

'mctepesuc. MNokasatb Ha neTne ructepesnca Hocr. (MM Pocr) U Evoopy,
YUT0 Takoe marHeTpoH? Ero cxema (Bug ceepxy).
[Noka3aTb Ha cxeMe MarHeTpoHa HarnpasfeHne BEKTOPOB:
a. U — CKOpPOCTb 3MeKTpOoHa,
b. B — BekTOp nHAaykummn ansa nioboro HanpaBneHusi Toka,
F, — cuna JlopeHua.
M300pa3sunTb TPaeKTOpPMIO SNIEKTPOHOB B MarHETPOHE NpPU pasfnmnyHbIX 3HAYEHUSAX TOKOB B CONIEHOMIE.
3akoH Amnepa.
Cwuna JlopeHua.

2 cemecTp:

63.
64.
65.

66.
67.
68.
69.
70.
71.
72.

73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

88.
89.
90.

91.
92.

93.
94.
95.

96.
97.

98.
99.

BekTop MarHMTHOM MHAYKUMW, HAaNPSXXEHHOCTb MarHUTHOrO NOIsl, MarHNTHas NPOHULLAEMOCTb Cpeabl.

3akoH buo-Casapa-Jlannaca.

Bektop uHAykumMmM B marHutHoro nonsi 6€CKOHEYHO ANWHHOrO NPSAMOSNIMHENHOrO NPOBOAHMKA C TOKOM |
(cbopmyna).

BekTop nHaykumm B MarHuTHOro nonsa ans otTpeska NnpoBOAHMKA C TOKOM (dhopmyna).

BekTop vHAyKunyn B MarHWTHOro nNonsi B LIEHTPE KPYroBoro Toka (doopmyna).

ABneHne anekTpomarHuTHon nHaykuumn. Onpeaenexne. MNpaswuno JleHua.

3akoH Papages, ero BbIBOA.

ToKM Npu 3aMblKaHMKU U pa3mblkaHuy Lenu. AsneHne camomHaykunm, OOC camonHaykumm (doopmyna).
VHOYKTUBHOCTb KaTyLku. B3aumHas MHOYKTUBHOCTb KaTyLLEK.

BuxpeBble TOkM. BpegHbl OHM WM nonesHbl? [lovyemy cepaeqHuKM TpaHcopmaTopoB He genawot
CMMOLWHBIMN?

Kakne cBeToBbIE€ BOJIHbI ABMAIOTCA KOrepPeHTHbIMU?

UHTepdepeHuus, onpegeneHue.

FeomeTpunyeckasa n ontTudeckas gnvHa nyTu, onTuyeckas pasHOCTb XoA4a, YCrNoBMsS MakCuMyma 1 MUHUMYMa.
YcTtaHoBKa ans «konew HbloToHa», xoA nyyen B HEN.

MpakTuyeckoe NpUMeHeHne ABNEHNS MHTepdepeHL MM cBeTa.

Ovdppakumsa ceeta, onpeaeneHme.

MpuHumnn MNonreHca — GpeHens.

®PpPOHT BOMHbI TOYEYHOIO N BECKOHEYHO YAanNeHHOro UCTOYHNKOB, PUCYHOK.

MeTopn 30H ®PpeHensa Ang Kpyrnoro oTBepcTus. YCnoBus MakcumyMa u MMHMMyMma B Touke M akpaHa.

MeTopn 30H A4S Wenu, yCroBns MakcuMyma v MUHUMyMa.

BHewHun dpoToadpekT, onpeaenexue.

YpaBHeHue dpoToadhdpekTa.

3akoHbl hoToapdekTa.

YCTponcTBO (hoTO3aNEMEHTA.

MpuHUMN paboTbl HPOTOYMHOXMTENS.

Mogenn atoma TomcoHa, Pesepcopaa, bopa.

MocTtynaTel Bopa 1 NponcxoXaeHne NMHenYaTbiX CNEKTPOB.

MmeeTcsa nu kakas-nmbo CBA3b MexAy 4acToTow obpalleHus anekTpoHa BOKPYr sapa aToma Bogopoa M
YacTOTOW ero nany4yeHua? ) }

BbiBeCcTV dhopMyribl ANs ONpeaeneHnst CKOpoCTU ariekTpoHa Ha n” opbuTe n paguyca n” opouThI.
OxapakTepn3oBaTtb U3MEHEHMUS KNHETUYECKOW, NOTEHUUANbHOM U MOJTHOW SHEPrUiA SNEKTPOHa B aToMe Mpu
€ro yganeHuu ot sgpa.

Y70 Takoe BaneHTHas 30Ha, 3anpeLleHHas 30Ha 1 30Ha NPOBOAUMOCTN?

Kakvne nonynpoBOAHUKM Ha3bIBAOTCA COOCTBEHHBIMU, A Kakne — NPUMMeECHbIMN?

OT yero 3aBMCUT KOHLEHTpauus CBODOOHBLIX HOCUTEnen 3apsga B N-MONynNnpoBOAHMKE M B p-
nonynpoBOAHUKE?

OcobeHHOCTM TeMMepaTypHON 3aBMCMMOCTU 3NEKTPONPOBOAHOCTU NOMYNPOBOLHMKOB.

OcobeHHOCTM TeMMepaTypPHON 3aBMCUMOCTU 3NEKTPONPOBOAHOCTU METASIOB.

MornoieHne, CNOHTaHHOE M BbIHYXXAEHHOE U3MYYEeHNS.

OCHOBHbIE KOMMOHEHTbI ONTUYECKOrO KBAHTOBOIO reHepatopa. OxapakTepn3oBaTb MX.

100. Kakoe cocTosiHne cpeapbl Ha3blBaeTCsl MHBEPCHbLIM?
101. MNo4emMy cMecCb renus n HeoHa SABNSETCS XOpPOLUen akTUBHOM cpefow aAng razosoro OKI?
OTnnumna nasepHOro U3nyyeHnst ot Noboro Opyroro U3nydeHus.

MpumepHoe cogepkaHme 3agad aAns NoaroTOBKM K MPAaKTUYECKUM 3aHATUAM
KomneTteHuunn OMK-1.:

MepBbIi cemecTp:



1 3apgava: KameHb GpolleH BepTUKanbHO BBEPX C HayaribHOM CKOPOCTbIO U, :20MC. o ucTevyeHun, Kakoro
BpeMeHn HaxoauTcs Ha BbicoTe h=15u7? Hantm ckopocTb KamHA Ha 3Ton BbicoTe. ConpoTuBneHMeM BO3ayxa
npeHebpeyb. MNpuHaTL g :10Jy2 .

C
2 3apava: 3BykoBble KonebaHus, umetome vactoty v = 0,5x/y n amnmutygy A4 = 0,25mm , PacnpocTpaHAoTCS B

ynpyron cpege. AnuHa sonHbl A = 70cm . Hantu: 1) ckopocTb pacnpocTpaHEHWst BOMH; 2) MakCMMarbHYK CKOPOCTb
YyacTuy cpegpl.

3 s3agava: Ouck paguycom I =20cu BpawaeTcs COrnmacHo ypasHeHUIO ¢ = A+ Bt +Ct?, roe A=38a3,

B:_lpa() , C:O]]_paa ,- Onpegenute TaHreHuuanbHOE, HOpPManbHOE M MOSIHOE @, YCKOPEHWsi TOYeK Ha
c c

OKPYXXHOCTU Ancka ans momeHTa spemenn t =10C.

4. 3apgava: NnoTHocTb rasa p npu gasneHun p = 96 kla n temnepatype t = 0°C pasHa 1,35 r/n. Haintu monspHyto
maccy M rasa.

5. 3agava: OnpegenuTb gaBneHust p; U p, rasa, cogepxawero N = 10° MOneKkyn n nvetulero oovem V = 1 om®,
npu Temnepatypax T; = 3 Kun T, = 1000 K.

6. 3apgava: K 6arapee ¢ 3[C ¢ = 300 B BkntoveHbl ABa NIIOCKMX KOHAEeHcaTopa eMkocTamu Cy = 2nd n C, = 3nd.
Onpepenntb 3apsg Q n HanpshkeHne U Ha nnacTMHKax KOHOEHCATOPOB NpW MocregoBaTeflbHOM M napansiefibHOM
COeANHEHUSAX.

7. 3apgava: [1sa ogMHaKOBbIX 3apsXeHHbIX Wapa Haxo4ATCcA Ha paccToaHuu I = 60cm . Cuna oTTankmsaHbs Fl

-6
wapos 70-107" H . Mocne Toro kak Lapbl NPUBENW B CONPUKOCHOBEHUE W yAanunu Apyr OT [pyra Ha npexHee
. -4

paccTosiHue, cuna oTTankvueaHbsi Bo3pocna w ctana pasHoit F, =1,6-107 H . Beluucnnte 3apsigsl q; W O,
KoTopble 6blN Ha Wwapax A0 MX COMPUKOCHOBEHMS. [InameTp WapoB CYMTaTb MHOMO MEHbLLUMM PacCTOsSHUA MexXay
HAMN.

8. 3afa4a: OneKkTpoH B HeBO3OYXOEHHOM aTtome BOAOPOAA ABWXKETCA BOKPYr sA4pa Mo OKPYXHOCTW paguycom
I =53nm. BblMUCAIUTL MArHWUTHBIA MOMEHT p,  3KBMBANEHTHOrO KPYrOBOTO TOKA W MEXaHUYeckuit MOMEHT M,

OENCTBYIOLLMIA Ha KPYrOBOW TOK, €CMM aTOM MOMELLEH B MarHUTHOe Mnore, NMIMHUN UHAYKUMWA KOTOPOro napanfenbHbl
NNOCKOCTN opBuThl anekTpoHa. MarHnTHas nHgykuma B nonsa pasHa 0,1Tn.

9. sapava: OnekTpudyeckoe nore co3faHo ABymsi TodeunbiMu 3apspamu Q, =40nKn v Q, =—-10uK7,
naxopawmmmcst Ha pacctosHun 0 =10cm apyr ot apyra. OnpeaennTb HaNPSHKEHHOCTL MOMSA B TOYKe, yAaneHHo
oT nepsoro 3apsiaa Ha I, =12cu v ot BTOpOTrO Ha I, =B .

MpumepHoe cogepkaHue 3agad AN NoAroTOBKM K MPaKTUYECKMM 3aHATUAM
KomneTteHumn OJIK-1:

BTopon cemecTp:

1 3apada: Ha koHuax megHoro nposoda anviHon | = 5 m nogaepxunsaetca HanpsbkeHve U = 1 B. Onpegenutb
NNOTHOCTb TOKa j B MPOBOAE.

2. 3apgava: 1o TOHKOMY NMPOBOAHWUKY, W3OrHYTOMY B BUAE MPaBUITbHOIO LLECTUYroribHMKa cO CTopoHon a =10
cm, nget Tok | = 20 A. OnpegenuTb MarHUTHYK MHOYKLMIO B B LEHTPE LLeCTMYronbHUKa.

3. 3apgava: B ogHopogHOM MarHUTHOM none ¢ uHaykumen B = 0,01 Tn nomeleH npamMon NpoBOAHUK ONTMHOWN |
= 20 cm (nogsoadiume nposoaa HaxoaaTca BHe nons). Onpegenute cuny F, 4eNCTBYIOLLYIO Ha MPOBOAHUK, €cnuv Nno
Hemy TedeT Tok | = 50 A, a yron ¢ Mexay HanpaBneHneMm Toka U BEKTOPOM MarHUTHOW MHAyKumm paseH 30°.

4. 3apava: OnTnyeckas pasHOCTb XoAda A ABYX MHTepdepupyowmx BOMIH MOHOXpPOMaTUYECKOro cBeTa paBHa
0,3 A. OnpegenuTb pasHoCTb dhas AQ.

5. 3apgadva: Onpegenutb 3HeprMio GOTOHa €GOTOHA, COOTBETCTBYHLLIEr0O BTOPOM fMHUMM B MNEPBON
WHppakpacHon cepun (cepum lNawweHa) atoma Bogopoaa.

6. 3apava: Kakylo yacTb Maccbl agpa HerMTpanbHOro aToMa MiyTOHUS COCTaBNAET Macca ero 3feKTPOHHOM
060noykn?

7. 3apgayva: Paguyc BTOporo TemMHoro konblla HbloTOHa B oTpaxeHHoM ceeTe r, =0,4 mMm. Onpegenntb paguyc R

KPVBU3HbI MIOCKOBLIMYKMNOW NUH3bI, B3ATOW AMs OMnbiTa, €Criv OHa OCBEeLlaeTcsl MOHOXPOMaTUYeCKUM CBETOM C
anuHou BosHbl A = 0,64 MKM.

MprMepHble BOMPOCHI MO 3aluMTe 3a4ay KOHTPONbHOM paboTbl
KomneTteHumn OJIK-1:

1. Kakune OCHOBHbIE 3aKOHbI U SBNEHNS1 UCMOMb3YOTCS B AaHHOW 3agade?



2. KakoB chnaundeckumn cmbicn 3agadmn?

. Pacckasatb xoa pelueHus 3agayn.

. Moyemy npu pelLeHnn 3agaym ucnonb3yeTcsa onpeaeneHHas opmyna?

. Kak Bblbupaetca opmyna ans pelleHnsa 3agaymn?

. MoxeT nu 6bITb Apyroe peLueHne 3agayn?

. MOXHO nn nHTerpansHoe pelleHne 3agavm 3aMeHnTb anddepeHumnanbHbIM?
. Kakne mogenuv ucnonbaytotcs npu pelieHnn 3agaqm?

. Kakue ponywieHunsa cgenaHbl npu peweHnn 3agadn?

10. Kakasi paamepHOCTb NPpUMEHEHA MpU peLleHnn 3agadn?

11. MoXHo N1 pewwnTb 3agavy B gpyron cucteme, Hanpumep CIrC?

O©oO~NOOLPhW

[MpuMepHbIe NpakTudeckme 3agayu (3agaHus) n cutyauum
KomneteHuun OMNK-1:

1 cemecTp:

1. KameHb 6poLueH BepTUKarnbHO BBEPX C HA4arbHOM CKOPOCTbIO U, = 20%. Mo McTeYeHnn, Kakoro BpeMeHu

HaxoauTcs Ha Beicote N =15M ? Haiitn ckopocTb KaMHs Ha 3Toii BeicoTe. CONpoTUBEHNeM BO3ayxa npeHebpeys.

MpuHsATE ¢ =1Of‘/2 .

c
2. Mo pyre okpyxHocTn pagnycom R =10m peumxetca Touka. B HEKOTOPbLIN MOMEHT BpEMEHM HopMaribHoe

yCKOpeHne Touku a, = 4,9%2; B 9TOT MOMEHT BEKTOPbI MOJIHOFO U HOPMAasibHOTO YCKOpPEHWI 06pasyloT yron

0 o
Q= 60" . HainTu CKOPOCTb U W TaHreHuuanbHoe YyCKOpeHne da_ TOYKWU.

3. Teno, 6poLueHHoe ¢ BallHN B rOPU3OHTaNbHOM HanpasneHnn Co CKOPOCTbI0 U = 20%, ynano Ha 3emro Ha

paccTosiHum S (0T ocHoBaHuW BalwwHm) BaBoe 6onbliem BbicoThl h BawwHu. HanTtu BeicoTy 6awuHm.
4. Ouck pammycom I =20cm Bpaijaetcs cormacHo ypaeHewio @ = A+Bt+Ct®, rne A=3034,

'~ C:Olpay Oﬂpeﬂ.eﬂl/lTb TaHreHuyunarnbHoe, HopMalibHoOe U MNOJIHOE a, YCKOPEeHUA TOo4YeK Ha
n 1 3 CS . ) )

OKPYXXHOCTU Ancka ans momenTa spemenn t =10C .
5. BUHT aspocaHei BpaljaeTcs ¢ 4YactoTon N = 360mun™. CkopocCTb NOCTynaTenbHOro ABWKEHNST adpocaHen

paBHa L =54 KMq . C KaKoi1 CKOPOCTbIO U ABMXETCA OAMH U3 KOHLIOB BUHTA, €Cnv paanyc BuHTa paseH R =1u.

6. Onpegenutb gaBneHus p; u p, rasa, cogepxawiero N = 10° MOJEKYn 1 nmetowero oobem V = 1 oM’ npu
Temnepatypax T; =3 Kun T,=1000 K.

7. Kakonm obbem V 3aHMMaeT cMeCb a3oTa Maccom m; = 1 Kr u rennuss Maccou my = 1 Kr Npu HopMarbHbIX
yCrnoBuax?

8. B 6annoHe BMecTtuMmocTblo V = 15 n HaxoguTcs cMmecb, cogepxailass m; = 10 r Bogopoga, m, = 64 r
BoAsHOro napa n mg = 60 r okcuaga yrnepoga. Temnepatypa cmecu t = 27°. OnpegenvTb JaBneHMe.

9. Kakyto yckopstoLyto pa3HOCTb NoTeHumanoB U JOMmMKeH MNPONTU  3NEKTPOH, YTOObI MOMYyYnUTb CKOPOCTb U =
8 Mwm/c?

10. 3apsia paBHOMeEpPHO pacnpegeneH no 6eckoHeYHoW NIIOCKOCTM C MOBEPXHOCTHOM  MMoTHOCThbio 0 = 10
HKn/M2. OnpegenuTb pasHOCTb MOTEHUMANoOB ABYX TOYEK MOMSA, OOHA U3 KOTOPbIX HAXOAWUTCS Ha MMOCKOCTW, a
Opyras yganeHa ot Hee Ha pacctosiHue a = 10 cwm.

11. K 6atapee ¢ 3[4C ¢ = 300 B BkntoveHbl ABa NMNOCKUX KOHAeHcaTopa emkocTamu C; = 2nd un C, = 3nod.
Onpenenutb 3apag Q n HanpskeHne U Ha nnacTMHKax KOHO4EHCATOpPOB NpW NocnefoBaTenbHOM U napanfensHoOM
COoeVHEHUSX.

12. Ha koHuax megHoro nposoga anuHow | = 5 m nopgepxuBaetca HanpsbkeHme U = 1 B. Onpegenutb
NMOTHOCTb TOKAa | B MPOBOAE.

KomneTteHuun OIK-1:
2 cemecTp:

1. No ToHKOMY NPOBOAHWKY, N3OTHYTOMY B BUAE MPaBUIbHOMO LLECTUYroflbHUKa co ctopoHon a =10 cm, naet
Tok | =20 A. Onpegenute MarHMTHYIO MHOYKUMIO B B LEeHTpe LLeCTUYronbHUKa.

2. ObmoTka comeHouga COAEPXMT [OBa CIos, MAOTHO Npuneravwmx Opyr K Apyry BUTKOB npoeoga
onameTtpom d = 0,2 mm. Onpegenute MarHUTHYK MHOYKUUIO B Ha ocu coneHouga, ecrniv no npoBoay MAeT Tok | =
0,5A.



3 B ogHOpOAHOM MarHuMTHOM nore ¢ uHaykumen B = 0,01 Tn nomewleH npsamMon npoBOAHUK AnuHon | = 20 cm
(mogBoaswme nposoga HaxodsaTcs BHe nons). OnpegenuTts cuny F, AENCTBYIOLWYIO HAa NPOBOAHMK, €CIN MO HeMy
TeyeT Tok | = 50 A, a yron ¢ mexay HarnpaBneHNeM TOKa U BEKTOPOM MarHUTHOW MHAYKUMK paBeH 30°.

4. Pamka c Tokom | = 5 A cogepxnT N = 20 BUTKOB TOHKOro nposoga. Onpeaenitb MarHUTHbIA MOMEHT  Pp,
paMKu C TOKOM, ecnu ee nnowagb S = 10cm?.

5.TMo Butky pagnycom R =10cm TedeT Tok | =50 A. Butok nomelleH B 0gHOpoAHOE MarHuTHoe none (B =
0,2 Tn). Onpegenntb MOMEHT cunbl M, AencTByOLWEN HA BUTOK, €CNN NITOCKOCTb BUTKa COCTaBnseT yron ¢ = 60° ¢
TNIVMHUAMW MHOYKUAN.

6. poToH BReTen B MarHUTHOE Mone nepneHanKynsapHoO NMHUSAM MHAYKUMW 1 onucan ayry pagnycom R = 10
cm. Onpenenutb CKOPOCTb U MPOTOHA, €CNU MarHUTHas nHaykuma B =1 Tn.

7. Pagnyc BTOpOro TemHOro konbua HbloTOHa B oTpaxeHHOM cBeTe I, =0,4 mm. Onpegenuntb paguyc
RKpVBU3HbI NITOCKOBBIMYKIOW JIMH3bI, B3ATON AN OMNbiTa, €CNY OHa OCBELLAaeTCs MOHOXPOMaTU4eCKMM CBETOM C
AnvHon BonHbl A = 0,64 mkm.  [125 mMm]

8. Ha nnactuHy ¢ wenblo, wupnHa kotopon a= 0,05 mm, nagaet HOpManbHO MOHOXPOMaTUYECKUMA CBET C
onvHonm BomHbl A = 0,7 MkM. OnpegenuTb yron ¢ OTKIIOHEHUsI Iy4yel, COOTBETCTBYHOLLWIA nepBomy
ANPaKLMOHHOMY MakCUMyMy.

9. OudpakumoHHas pelueTka, OCBelLleHHas HOpMarnbHO NafalowumM MOHOXPOMAaTUYECKMM CBETOM, OTKIMOHSET
CMNEeKTp TpeTbero nopsaka Ha yron @; = 30°. Ha kakomn yrong, OTKNOHSET OHa CNeKTp YeTBepToro nopsaxka?

10. Yron npenommneHus nyya B Xuakoctu i, = 35°. Onpegenntbe nokasaTenb NPenoMneHns rn Xnakoctu, ecnm
N3BECTHO, YTO OTPaKEHHbIN MYy4YOK CBETA MakCcUmarnbHO NOMSPU30BaH.

11. BbluucnuTb OnuHy BonHbl e bponns A gns anekTpoHa, NpoLWeawero YCKOpsoWy  pasHOCTb
noteHumnanos U = 22,5 B.

12. BelumcnuTb onvHy BonHel e Bponna A, ons npoToHa, ABMXKyLlerocs co ckopocTeto U = 0,6 ¢ (¢ - cKopocCTb
cBeTa B BakyyMe). OUEeHUTb C MOMOLLbIO COOTHOLLEHUS HEONPEAENEHHOCTEN MUHUMATIBHYO KUHETUYECKYIO SHEPIUI0
TmindNEeKTPOHa, ABMXYLLLErocsi BHyTpu ccpepuyeckon obnactm  guametpom d = 0,1 HM.

MpuMepHbIN NepeyeHb BONPOCOB K 3a4eTy:
KomneteHuun OIMK-1:
1 cemecTp:

MexaHuvka

1. MartepuanbHas Touka. Cuctembl otcyeTa. KuHemaTtuka noctynatensHoro aswxexus. Tpaektopus. [yTb.
CpegaHsia ckopocTb. MrHoBeHHasi CKOpOCTb.

2. CpegHee yckopeHue. MrioseHHoe yckopeHue. KacatensHoe n HopmansHoe yckopeHue. PaBHoMepHoe 1
pPaBHOYCKOPEHHOE OBWKEHNE.

3. [BwxeHue Tena, HpPOLLEHHOrO NOA YrilOM K TOPU3OHTY.

4. Bwuabl B3aMMOAENCTBUI B Npupoae. XapakTepuUCTUKN HEKOTOPbLIX CUM: CUMa TSHXKECTU U BEC Tena, CUsbl
TPEHUS N ynpyrocTu.

5. Tlepsblt 3akoH HbloTOHA. MHepumanbHblie cuctembl otcyeTa. Mpumepsi.

6. Btopoi 3akoH HbtoToHa. [uddepeHumnansHasa popma BToporo 3akoHa HbtoToHa. TpeTuin 3akoH HbloToHa.
"paHuLbl NpUMEHUMOCTH 3akoHOB HbtoToHa. CnoxeHue cun.

7. OnpegeneHne mexaHnyeckon paboTbl (MOCTOSHHOW N MeHstoLwencs) cunel. 'paduyeckoe npeacTaBneHne
paboTbl.

8. KuHeTnyeckas sHeprus. CBa3b KMHETUYECKOW aHeprum ¢ paboton. Mpumepsl.

9. KoHcepBaTuBHble cunbl. [loTeHunaneHoe none. NoTeHunansHasa aHeprus 1 ee CBA3b C paboToN.
MoTeHumanbHasa aHeprnst Tena B nomne THKecTn 3emMnu. JHeprus CxaTon NPyXnHbI.

10. MexaHu4yeckas aHeprus. 3aKOH COXpaHeHUs MexaHu4eckow aHepruv. Npumepsl.

11. KnHemaTuka BpallaTensHOro AsmxeHus. Yrnosoe nepemelleHue, yrnoBasi CKOpocTb U YINOBOE YCKOpPeHMe.
BekTopHbI XxapakTep BennuuH. YactoTa 1 nepuop BpaLleHus.

12. OnpegeneHne MoMeHTa cunbl. [nevo cunbl. OCHOBHOE ypaBHEHME OMHAMUKN BpallaTenbHOro ABMKEHS.

13. MOMEeHT nHepumn abcontoTHO TBEPAOro Tena (BblYMCIIEHUA MOMEHTOB UHepLMK). PU3NYECKUIA CMBICTT
MOMeHTa nHepumn. Teopema LUTtenHepa.

14. OnpegeneHve MOMeHTa UMMyrnbca. 3akOH COXpaHEHUS MOMeHTa umnyrnbca. [Npumepsl.

15. KuHeTtuyeckas aHeprusa BpawlatoLlerocs tena. Pabota npy BpalwatenbHOM ABVWKEHUN. JHEPrusa KaTawerocs
uunuHapa.

16. MNoctynatbl AHwTenHa. NpeobpasoBannsa JlopeHua. Cnepcteus ns npeobpasoBaHun JlopeHua.
OQHOBPEMEHHOCTb.

17. Cnepcteus ns npeobpasoBaHun JlopeHua. JIopeHLEeBO cokpalleHne OUHBbI.

18. Cnencteus 13 npeobpasoBaHuit JlopeHua. 3amenneHve Bpemenn. iHTepearn.

19. Penstusncrckas aAnHamuka. PenatuBmcrckas macca. Bsanmocsssb aHeprnm n maccsbl.

TepmoguHammka
20. OcHOBHOE ypaBHEHME MOMNEKYNAPHO-KMHETUYECKON TEOPUN AeanbHOro rasa.



21.
22.
23.
24,
25.

26.
27.
28.
29.

30.

31.
32.

MpoeanbHbin ras. [a3oBble 3akoHbl. YpaBHeHne MeHaeneeBa-KnanepoHa.

3akoH MakceBenna anga pacnpegeneHus MOMeKyn rno CKOPOCTSAM.

BapomeTpunueckasa popmyna. Pacnpenenenue bonbLmana.

Yuncno creneHen ceoboabl. 3akoH bonbuMaHa 0 paBHopacnpeaeneHum aHeprun nNo cTeneHsamMm ceoboabi.
BHyTpeHHsI1 aHeprusa nageansHoro rasza. Pabota rasa npu pacwmperun. PaboTa rasa npu pasnuyHbixX
npoueccax.

lMepBoe Hayano TepmoaMHamMukn. NMprMMeHeHWe NepBoOro Havana TepMOAMHAMMKKN K M30npoLeccam.
TennoemKocTb rasoB. YpaBHeHne Maiepa.

Kpyrosow npouecc. ObpaTtumbii, HeobpaTumbin npouecc. Linkn KapHo u ero K.

Cratnctnyeckne 3akOHOMEPHOCTU pacnpedeneHnss MoneKkyn rasa no oobemy. QHTponus 1 ee
CTaTMUCTMYECKOE TONKOBaAHME. VI3MeHeHMe 3HTponun. PacyeT N3aMeHeHUs SHTPONUM Mpu pasnnyHbIX
npoueccax.

B3anmopgenctasune monekyn. YpaBHeHue COCTOSIHUS peanbHoro rasa. /13otepmel peanbHoOro rasa.
BHyTpeHHsI1 aHeprusa peanbHOro rasa.

OneKTPpMYECTBO U MOCTOSIHHBINA TOK

3akoH KynoHa. MNpumeHeHue 3akoHa KynoHa B criyqyae HEeTOYEYHbIX 3apsXXeHHbIX Ten.

OnekTpuyeckoe norne. HanpspkeHHOCTb anekTpocTaTuyeckoro nons. MNpuHumn cynepnoavuun. Crunosble
NVHUN.

33.CmelleHne (MHAYKUKMSA) anekTpocTatudeckoro nons. MNMoTok BekTopa cmelleHus. Teopema OcTporpaackoro-

laycca ons anektpoctatudeckoro nons. MpumeHeHne Teopembl OcTporpaackoro-raycca ans pacyeta
3MEeKTPOCTaTUYECKOro nossi 6ecKoHeYHO paBHOMEPHO 3apsiKEHHOM cdepbl.

34.Teopema OcTporpagackoro-laycca ans anekTpocTaTUyYeckoro rnons.

35.

anIMeHeHI/Ie TEOopEMDI OCTporpap,CKoro-I'aycca Ana pacyeTa 3N1EKTPOCTaTU4EeCKOro nond ©eckoHe4YHon
paBHOMEPHO 3apFI)KeHHOIZ MNJIOCKOCTW.

36.Teopema OcTporpagackoro-Faycca ans anekTpocTaTUyYeckoro rnons.

37.

38.

39.
40.

41.
42.
43.
44,
45,

46.
47.
48.
49.

MpumeHeHune Teopembl OcTporpagckoro-laycca ans pacdeTa anekTpocTaTuydeckoro nonst 6eckoHe4YHon
pPaBHOMEPHO 3apsKEHHOrOo Lwapa.

PaboTa cun anekTpocTaTMyeckoro nons no nepemeLleHunto 3apsaa. Limpkynaumns sektopa HanpsXKeHHOCTH
3MNeKTpoCTaTUYECcKOoro nons.

MoTeHuman anekTpocTaTUYECKOro Nons. SKBUNOTEHUMAnbHbIE MOBEPXHOCTM.

B3anMMocCBS3b HanpsbkeHHOCTM U noTeHumana. BsammHoe pacnonoxeHne CUnoBbiX NUHUA U
SKBMMNOTEHLMANbHbIX MOBEPXHOCTEN.

Buabl ananekTpukos. Bektop nonapusaumu. uanekrpuyeckas BOCNPUMMUNBOCTb

OnekTpnyeckoe nore B AManekTpuke. [AnanekTpnyeckas NpoHNLIAEMOCTb M ee CBA3b C BOCMPUMMYMBOCTbIO.
lMpoBOAHUKM B anekTpocTaTuyeckom none. KoHaeHcaTopbl. QNeKTpoeMKOCTb NSI0CKOro KoHAeHcaTopa.
OHeprusi cuctembl 3apsiAoB. JHEPTUSA ANEKTPOCTAaTUYECKOrO NOfIs.

XapaKTepuCTUKN NOCTOSIHHOro Toka. MNnoTHocTh Toka. 3akoH OMa B anddepeHumnansHon dopme.
ConpoTtuBneHne NpoBOAHUKOB

3akoH Oma gnsa ydacTtka uenu 1 Ans nofnHon uenu. SnekTpoABMXKYLLAas cuna UCTOYHMKA ToKa.

Mpasuna Kupxroa ans pacyeta saneKkTpuyecknx Leneu.

Pa6ota n mowHocTb Toka. 3akoH hxoynsa-IleHua.

Knaccuyeckas Teopus aneKTponpoBOAHOCTH.

MprMepHbIN NepeyeHb BOMPOCOB K 9K3aMeHY:
KomneTteHuyun OIK-1:
2 cemecTp:

50.
51.
52.
53.
54.
55.

56.
57.

58.

MarHutHOe none

HanpskeHHOCTb MarHuTHoro nond. 3akoH buo-Caapa-Jlannaca. [lNpumeHeHne 3akoHa Bwno-CaBapa-
Jlannaca anst pac4yeTta MHAYKUUM MarHUTHOro nosisi 6eCKOHeYHOro, NPSIMOro NPOBOAHUKA C TOKOM.

3aKoH NorHoro Toka (TeopemMa O UMPKYNAUMW BEKTopa WMHAYKLUMM MarHUTHoro nons). MNpumeHeHne 3akoHa
MOSIHOrO TOoKa ANns pacyeTta nong 6eckoHeYHO ANMHHOro corneHoupga. MNMoTok BeKTopa MarHUTHOM MHAOYKLUUN.
Teopema OcTtporpagckoro-laycca gns MarHUTHOro nons.

Cwuna JlopeHua. [IBmxeHne 3apsbkeHHON YacTuLbl B MarHUTHOM norne. OdpdpekT Xonna.

Cwuna Amnepa. BzanmogencTtene napannernbHbIX TOKOB.

MarHUTHblIE MOMEHTbI 3MEeKTPOHOB M aTOMOB. [JuamarHeTnam. MarHeTuku.

BekTop HamarHuW4eHHocTW. MarHuTHaa BoCApUUMYMBOCTL. [Oua-, napa-marHeTuku. MarHutHoe none B
BellecTBe. MarHuTHasa npoHmuaemoctb. PeppomarHeTmKu.

ABneHns anekTpoMmarHuTHOW nHAyKUMK. BeiBog 3akoHa ®apapes-JleHua. MNpasuno JleHua.

CamouvHaykumsi. IHOYKTUBHOCTb. MIHOYKTMBHOCTb OECKOHEYHO AMMHHOrO coneHouaa.OHeprust MarHUTHOro
nons. O6beMHasi NITIOTHOCTb 3HEPIUN.

Cuctema ypasHeHuit Makcsenna. 3HadeHve Teopun Makceenna.

KonebaHus



59. NapmoHnyeckne konebavuss M KX xapaktepuctukn. KumHematvka rapMoHUYeckux  konebaHun.
OundpdepeHunansHoe ypaBHEHUE TrapMOHUYECKUX KonebaHui. OHeprusi rapMoHMYeckux KonebaHui
(MexaHU4eCKMX 1 ANEKTPUYECKNX).

60. AndpdepeHunansHoe ypaBHEHUE TapMOHUYECKUX KonebaHui MNPYXUHHOrO U U3NYECKOro MasiTHUKOB.
Mepropg konedaHunin 3TUX MasiTHUKOB.

61. NapmoHu4yeckne konebaHusa B konebatensHoM koHType. Popmyna TomcoHa.

62. QudpdepeHumansHoe ypaBHEHWE  3aTyXalWMX  MEXaHUYECKUX U ANEKTPUYECKNX  KonebaHun.
Jlorapummyecknin AeKpeMeHT 3aTyxaHus.

63. OuddepeHumanbHoe ypaBHEHME BbIHY)KAEHHbLIX MexaHU4eckux konebaHuw un ero pelueHne. Pe3oHaHCHble
KpuBbIE.

64. lNepemeHHbIN TOK. [MonHOe conpoTMBeHWe Lenu nepeMeHHoro Toka. locnegosaTtensHoOe 1 napannenbHoe
coefuHeHue.

65. CnoxeHne konebaHui OO4HOrO HarnpaBneHWst O4MHAKOBOW 4acToTbl. BekTopHble anarpammbl. CnoxeHue
konebaHu ogHoro HanpasneHusi. bueHusa. CnoxeHne B3avMHO NepneHauKynspHbix konebaHuin. durypbl
Jlnccaxy.

66. BonHoBble npouecchl. [pogonbHble M nonepeyHble BOMHbI. YpaBHeHue 6Geryuwien BonHbl. BonHoBoe
ypaBHeHue. BonHoBon nakeT. (pynnoBasa cKOpoCThb.

BonHoBas u kBaHTOBasi onTuka. KBaHTOoBas MexaHuka

67. OnekTpoMarHUTHbIE BOMHbI. XapakTepPUCTUKN CBETOBbIX BOMH. IHTEHCMBHOCTbL CBETOBOM BOSHbI.

68. KorepeHTHOCTb CBeTOBbIX BOMH. WHTepdepeHuus cBeTa OT [ABYX MCTOYHUKOB. WHTepdepeHUnoHHble
yCrnoBus ANs pa3HocTu pas u pasHoOCTH xoaa.

69. MeTtogbl HabnogeHns nHTepdgepeHummn ceeta (bunpuama PpeHens, onbIT FOHra)

70. IHTepdepeHUma B TOHKMX nrneHkax. BoiBog dopmynbl Ans ONTMYECKOW pPasHOCTM Xoda fnyyYen B TOHKOM
NneHkKe.

71. Buagbl andpakumn. MpuHuun TMonreHca-®peHenda. Metog 3oH ®peHens. Oudpakuma ceBeta Ha Kpyriiom
OTBEPCTUN, OT KPYIIIOro Aucka, Ha y3Kou Lenu, Ha AugpakLMOHHON peLueTke.

72. Qndpakuma peHTreHoBCKkux nyden. Ycnosue Bynbda-bparros. MpumeHeHve gudpakumm peHTreHOBCKOro
N3nNyyeHus.

73. EcTecTBeHHbIN M nondpu3oBaHHbIN cBeT. 3akoH bpioctepa. 3akoH Manioca. [Nonspusauma ceseta npu
ABONHOM nyyenpenomnenunn. Juxponsm. Npnsama Hukonsa. OnTuyeckas akTMBHOCTb BeLLEeCcTBa.

74. XapakTepucTukm TennoBoro nanyyexus. 3akoH Kupxroda. 3akoH CtedpaHa- bonbumaHa. 3akoH cMmeLleHus
BuHa. 3akoH Panes —[xuHca. YnbTpadumonetoBas kaTacTpoda. ®opmyna lNnaHka. 3akoHbl TennoBoro
N3ny4yeHnst n ux nonyyexHve us dopmynsl NnaHka.

75. 3akoHbl doToadpdekTa. BonbTamnepHas xapaktepucTvka ¢poToToKa. 3agepxuBarowmi noTeHuman. Tok
HacbllleHusi. Pabota Bbixoga. YpaBHeHue JunHWTeHa pAns  dgoTtoaddekta. KpacHas rpaHuua
doToadhdekTa.

76. doToHbl. [laBneHue ceeTa . AdhpekT KomnToHa. KopnyckynsipHO-BOMHOBOM Ayanun3m ceeTa.

77. OnbIT Pesepdopaa. MNMoctynatel bopa.

78. KopnyckynsipHo-BONHOBOM  Ayanu3aMm  BewectBa. [nuHa BonHbl ge-bpovinga.  3kcnepumeHTanbHble
AoKasaTenbCTBa BOMHOBbIX CBONCTB YacTuL,.

79. CooTHowWweHWe HeonpegeneHHocTen [enseHbepra. BbiBog COOTHOLEHWS HeonpegeneHHOCTEN Ha OCHOBe
BOJTHOBbIX CBONCTB YacTuL,.

O6paseL sk3ameHaLMoHHOro buneTa
JABI'YIIC
Ok3ameHaumMoHHbIN BuneT Ne

Kadenpa no gucuunnuHe «YTBep>Kp,al0»u

(k911) dunsumka n TeopeTnyeckas buanka 3as. kapenpont
ANsl HanpaBneHWst NOAroTOBKY / VBaHoB B.U., AokT. dms.-mar.
MexaHnka . cneunanbHOCTN Hayk, npo(peccop
2 cemecTp, y4ebHbIi roa 20.05.01 MOXXAPHASA EE30MNACHOCTb « » 20t

1. Bonpoc MarHutHoe nosne u ero xapakrepuctuku. ( OrK-1).

2. Bonpoc Onpegenutb 3Hepruio € pOTOHA, UCMYCKAeMOro npu nepexofe 3dMeKkTpoHa B atome Bogopoda C
TPETbEro SHEPreTUYEeCcKoro ypoBHsi Ha ocHoBHow. (OTK-1)

3. 3agava (3agaHue) Ha noBepxHOCTb MeTanna nagaet MOHOXpoMaTU4eCcKUii CBeT C ANnHOM BOMHbI A = 0,1 MKM.
KpacHas rpaHuua dotoadhcpekta Ay = 0,3 mkm. Kakas ponst aHeprum ¢boToHa pacxopyeTcss Ha coobuieHue
3NEKTPOHY KnuHeTudeckown aHeprum? (OlK-1).

MpumeyaHne. B kaxgom ak3ameHaUMOHHOM OuneTe OOMKHbI NPUCYTCTBOBaTb BOMPOCHI, CMOCOBCTBYOLLNX

OpMUPOBaHMIO Yy 00y4atoLLErocs BCEX KOMMETEHUUIN NO AAHHOW AUCLMMIIVHE

3. TectoBble 3aaaHus. OueHKa No pe3ynbTaTaM TECTUPOBAHUS.

3.1. NpumepHble 3agaHna TecTa




3apaHue 1 ( OMNK-1)

BbibepuTe npaBunbHbIV BapuaHT oTBeTa.

Ycnoswe 3agaHus: NocnegoBaTensHOCTb B NOPSiAKE BO3pacTaHUs paguyca
1: anekTpoH

2: anpo atoma

3: atom

4: monekyna

3aganune 2 ( OlK-1)

MocnepoBaTenbHOCTL B NOPsiAKe BO3paCTaHUS ANIUTENBHOCTM
: HC

MKC

MC

c

MWH

yac

oghwn

3aganue 3 (, OMNK-1)
Ha pucyHke BEKTOP MFHOBEHHOW CKOPOCTU TOYKN NpU ee ABUXKEHMM MO Kpueor AB aTo:
1. Bektop 1 3
2. BekTop 2

3. Bektop 3 3
4. BekTop 4

5. HeT npaBunbHOro oTBeTa

3agaHue 4 ( OlK-1)

YKkasaTb NpaBuIibHbIA OTBET

Linkn KapHo:

1. CocTouT U3 ABYX M30TEPM N OBYX n306ap
2. CocTouT 13 ABYX M30X0p U ABYX M300ap

3. CocTouT 13 ABYX N30TEPM 1 ABYX aanabar
4. 3T0 KpyroBow npoLecc

3apaHne 5 ( OlK-1)

MocnepoBaTenbHOCTb B NOPsiAKE BO3paCTaHUS ONMTENbHOCTH
MocnepoBaTenbHOCTb B NOpsiAke BO3pacTaHus

1: MmlMa

2:MNa

3: klNa

4: MlMNa

3apaHue 6 ( OlK-1)

YkasaTb NpaBuIibHbIA OTBET

Linkn KapHo:

1. CocTouT 13 AByx U3oTepm un AByx nsobap
2. CocTonT 13 ABYX N30XOp 1 ABYX n3obap

3. CocTonT 13 ABYX N30TEPM 1 ABYX aanabart
4. 3T0 KpyroBon npotecc

3apaHue 7 ( OlK-1)

MocnepoBaTenbHOCTL B MOPSAKE BO3pacTaHUsa TBEPAOCTU MaTtepuana
:nap

. XMAKOCTb

: cTanb

: anmas

: HQHOKOMMO3UTHbIE METaNNMYecKne NoKpbITUS

AP WN =

3apaHune 8 ( OlK-1)
CooTBeTCTBME Mexay Buaamu konebaTtenbHbIX CUCTEM U UX Nepuogamm

MpYXMHHBIN MasTHUK m
T=2x,]—
k
Ddn3nYecknin MasTHUK J
T=2n|—
mgl

KonebaTenbHblih KOHTYP T=27JLC



MaTtemaTunyecknim MasTHUK |
T=2r|—

3agaHne 9 ( OlK-1)

BBecTu npaBunbHbIN OTBET C KraBmaTypbl

MepBnyHas obmoTka TpaHchopmaTopa umeet w;=10000 BUTKOB NpPOBOAA M BKIOYEHA B CETb NEPEMEHHOro Toka C
HanpsbkeHnem U;=700 B. Yncno BUTKOB BTOPUYHOW OOMOTKU W, €CNN ee conpoTmerieHne r=1 Om, HanpshkeHue Ha
KoHuax U,=4 B, a cnna Toka B Hell |I=1A, OyaeT paBHo:

3apaHue 10 ( OlK-1)

YKasaTb NnpaBurbHbIN OTBET

3aKoH COXpaHeHuWs aneKTpu4ecKoro 3apsaa:

1. B 3aMKHYTOIN CUCTEME BHEPrUs 3apsiA0B OCTaeTCs NOCTOSAHHOW

2. B ntobon anekTpnyeckn N30NMpoBaHHON cMCTEME CyMMa 3apsiAoB OCTaeTCHa NOCTOSIHHOM
3. B MHepLUManbHbIX CUCTEMaxX OTCcYeTa CyMMa 3apsa0B OCTAaEeTCsi MOCTOSIHHON

4. 3apsag cMCTEeMbl HE 3aBUCUT OT CKOPOCTU €€ OBWKEHUS

3aganune 11 ( OlK-1)

YkasaTb npaBusbHbI OTBET

Cwuna, gencTBytollasi Ha 3apsa, ABVXKYLLMIACS B MAarHUTHOM More,
1. obpaTHO NponopunoHanbHa ero CKOpocTH

2. He 3aBMCUT OT ero CKOpoCTu

3. npornopumMoHarnbHa KBagpaTty ero CKOpocTu

4. npaAmMOo NpornopumoHanbHa ero CKopocTu

3apaHue 12 (OMK-1)

YKaxuTe npaBubHbIN OTBET

[nanekTpuk oTnnyaeTcst OT MPOBOAHUKA TEM, YTO

1. B HEM He BO3HMKaeT pa3feneHns 3apsagoB B ANEKTPUYECcKoM none
2. OH COCTOWT U3 HeNTparibHbIX MOMNEKYI, a NPOBOAHWUK U3 NOHOB

3. OH He OKasblBaeT BNUSHUE Ha BHELLHee 3reKTpuYeckoe none

4. B HEM MpaKkTU4ecKn HeT CBOBOAHbBIX 9MEKTPOHOB

3apaHue 13 (OlK-1)

YkasaTb npaBusbHbI OTBET

Iucnepcus ceeTa - 3TO

3aBMCUMMOCTb MokasaTensi NpefioMIeHNst BELLLECTBA OT 4YacTOThl CBeTa
3aBUCMMOCTb NoKasaTens NpenoMneHns OT BeLecTBa

3aBUCUMMOCTb (ha30BON CKOPOCTM CBETOBbLIX BOSH OT YacTOThl CBETA
3aBUCUMOCTb CKOPOCTU CBETa OT cpeabl

HeT BEpPHOro oTeeTa

oD~

3apaHue 14 (OMK-1)

YkasaTb npaBusbHbI OTBET

TennoBoe n3ny4yeHne coBepLlaeTcs

3a CcYeT 3Heprnn, BbIAENAOLLENCS MPU XMMUYECKON peakLmm
3a CYET BHYTPEHHEN 3HEepruun Tena

3a CYeT SHeprnmn BareHTHbIX 3NEeKTPOHOB

3a cyeT NIOMUHECLIEHLMM SNEKTPOHOB

. HeT npaBWIIbHOro oTBeTa

MonHbLIN KOMNMEKT TECTOBbIX 3adaHuiA B KoprnopaTtuBHoW TecTtoBol obonoyke ACT pasmelleH Ha cepsepe YUT
OBIYMC, a Takke Ha canTe YHuBepcuteTa B pasgene COO ABIYTC (ob6pa3oBaTtenbHasi cpeaa B MMYHOM KabuHeTe
npenogasartens).

agRrwb =

3.2. CooTBeTCTBUE MexXAy 6anbHOM U PEATUHIOBOM CUCTEMAMU OLIEHUBAHWUSI 3HAHWIN, YMEHWIA, HABbLIKOB U (1K)
onbiTa AeATENBHOCTW, YCTaHABNMBAETCA NOCPEACTBOM creaywen Tabnuupl

Ob6bekT MokasaTenu oueHnBaHusA OueHka eipjc::f::os
OLLEHKM pe3ynbTaTtoB 00y4YeHus pesy.
0oby4yeHus
60 6annoB n meHee «HeypoBneTBopUTENBLHON Huskuin ypoBeHb
. 74 — 61 6annos «Y[0BMNeTBOPUTENBHO» MoporoBsbit ypoBeHb
O6yvatowuiics >
84 — 77 6annos «XopoLloy [MOBbILLIEHHBbIN YPOBEHb
100 — 85 6annos «OTANYHO» Bbicokuin ypoBeHb




4. OueHKa oTBeTa obGy4aloLlerocs Ha BOnpochl, 3agayvy (3agaHume) ak3ameHaUMOHHOro 6uneTa, 3a4eTa,
KYPCOBOIO NPOEeKTUPOBAHUS.
OueHka oTBeTa oby4atoLLerocsi Ha BONpochl, 3agadvy (3agaHve) akaameHaumoHHoro bunera, 3aveta

CopepxaHue LiKanbl OLeHUBaHWS

AnemeHTbI oLieHMBaHus | HEYAOBNETBOPUTENBLHO | Y/I0BNETBOPUTENEHO XopoLio OTnnyHo
He 3auTteHo 3auTeHo 3auTteHo 3auTeHo
CooTteeTcTue oTeeTos |l10nHoE 3HauuTenbHbIe HesHauutenbHble  |[MonHoe
(hopMynMpoBKaMm HecooTBETCTBME MO MOrpeLIHOCTH MOrpeLLIHOCTH COOTBETCTBUE
BOMPOCOB (3a4aHuin) BCEM Bonpocam
C MonHoe 3HauuTenbHoe HesnauutenbHoe [CooTtBeTcTBUME
TPYKTYPa, HecooTBeTCTBUE HeCcooTBETCTBME HecooTBeTCTBUE KpuTepwio npu
MOCNER0BATENBHOCTE VI 1y 1 1 repuio. Kputepuio KpuTepuio oTBETE Ha BCe

nornka oteeta. YMeHue

BOMNPOCHI.
YeTKO, NMOHATHO,
rpaMmoTHO 1 cBob6oaHO
n3naratb CBOW MbICNN
lNonHoe He3HaHue MmetoT mecTo MmetoT mecTo MNonHoe
HOpMaTUBHOW U CYLLLECTBEHHbIE HeCyLLIeCTBEHHbIE  [cOOTBETCTBUE
npaBoBoi 6a3bl 1 ynyweHns (HesHaHue |ynywieHus u OaHHOMY KpUTeputo
3HaHWe HOpMaTUBHbIX, |cheynanbHOI fonbluer YyactTu U3 He3HaHue OTBETOB Ha Bce
NpaBoBbIX JOKYMEHTOB | nyTepaTypbl [OKYMEHTOB U OTOENbHbIX BOMPOCHI.

1 cneumanbHomn
nitepaTypsbl

crneynanbHomn
nutepatypsbl no
Ha3BaHUIo,
coaepXaHuio 1 T.4.).

(eanHNYHBIX) paboT
13 yucna
obsizaTensHoOM
nuTepartypbl.




YMeHue yBA3biBaTh
TEOpWIO C NPaKTUKON,

B TOM 4uMcre B obnactu
npod)eccuoHarnbHON
paboThl

YMeHune cBasaTb TEOPUIO
C npakTukon paboTtbl He
nposiBnsieTcs.

YMeHue cBdA3aTb
BOMPOCLI TEOPUU U
NPaKTUKK
NposiBrsieTcs peako

YMeHue cBsA3aTb
BOMPOCLI TEOPUMN 1
NPakTUKn B
OCHOBHOM
nposiBnsieTcs.

MNonHoe
COOTBETCTBMUE
OaHHOMY
KpUTEpPUIO.
CnocobHocTb
WHTErpMpoBaTtb
3HaHUA U
npuBnekaTb
cBegeHus u3
pasnnyHbIX
Hav4yHbIX cdep

KayecTBo 0TBETOB Ha
AOnNoJIHUTEIbHbIE
BOMpPOCHI

Ha Bce pononHuTenbHble
BOMpOCHI NpenogasaTens
AaHbl HEBEPHbIE OTBETHI.

OTBeTbl Ha 6onbLuyto
YyacTb
AONOMHUTENbHbIX
BOMPOCOB
npenogasartens AaHbl
HeBepHO.

1. [laHbl HENonHbIE
OTBETHI Ha
OONOSNHUTENbHbIE
BOMpPOCHI
npenogasaTens.

2. laH ogvH
HEBEPHbI OTBET Ha
OONOSTHUTENbHbLIE
BOMPOCHI
npenogasaTens.

[aHbl BEpHbIE
OTBEThLI Ha BCce
JOMNONHUTENbHbIE
BOMPOCHI
npenogaeaTtens.

MpymeyaHue:
OLEeHMBaHWSA

UToroBasi oOuUEHKa (OpMMPYeTCsl Kak cpeaHss apudmeTnyeckass pesynbTaToB 3/1EMEHTOB




