OueHo4YHble MaTepuanbl Npy popMUpPoOBaHUM pabounx nporpamm

ANCUMNInH (Moaynemn)

HanpaBneHue noarotoBku / cneunanbHOCTb: NOXAPHAA BE3OMNACHOCTb

MNpodwunsb / cneunanusauus: [poTuBONOXapHas NpouUNakTuka u ayauT

OucumnnuHa: duswmka

dopmupyeMble KOMNETEHLUH: OnK-1

1. OnucaHune nokasaTesnien, KPMTEPUEB U LLUKan OLeHNBaAHMUA KOMMNEeTeHLUN.

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

[MOBbILLEHHbIN YPOBEHb
Bbicokuni ypoBeHb

LLkanb! oLueHMBaHMSA KOMNETEHUUIA NPU caaye d9K3aMeHa 1nu 3adeTa C OLEHKON

HocturHytein XapakTepucTtumka ypoBHsi ChOpMMPOBAHHOCTH Lkana oueHnBaHus
YPOBEHb KOMMeTeHL I OK3aMmeH urnu 3ayeT ¢
pesynbTara OL/EeHKON
06y4yeHus
Hwnskuin Obyuatowmics: HeynoBneTBoputensHoO
YypOBEHb -o6Hapyxun npobenbl B 3HAHNSAX OCHOBHOMO y4ebHO-NpOrpaMmHoro
mMaTepuana;
-0ONYCTUI NPUHUMNMAnbHbIE OWNOKN B BbINOMHEHUN 3a4aHnN,
NpeaycMOTPEHHbIX NPOrpaMmmon;
-He MOXeT MPOAOIKNTb ObydYeHne WM NPUCTYNUTb K
npodeccuoHanbLHON AEATENBHOCTU MO OKOHYaHUK Nporpammbl 6e3
AOMNOJSHUTENBHbIX 3aHATUI NO COOTBETCTBYIOLLEN ANCLMMNIIUHE.
MoporoBbin Obyuatowmics: YaoBneTBOPUTENBLHO
YpPOBEHb -oBHapy>un 3HaHne OCHOBHOrO y4ebHO-NporpamMmMHOro matepumana B
0b6bEéme, HeobxooMMOM ANns fanbHerwen y4ebHom 1 npeacTosLlen
npodeccuoHarnbHON AeaTensHOCTY;
-CNpaBnsieTCsi C BbINOMIHEHMEM 3a4aHUN, NPeaYyCMOTPEHHbIX
nporpaMmmon;
-3HaKOM C OCHOBHOW NUTEpaTypoOlr, PEKOMEHAOBAHHON paboyen
nporpamMmmow AUCLUNIUHBI;
-0OMyCTUI HETOYHOCTM B OTBETE Ha BOMPOCHI U NPW BbINOMTHEHUN
3agaHuii Nno y4ebHo-NporpaMMHOMY MaTepuany, Ho obnagaet
HEOOXOAMMbIMU 3HAHUSIMU A1 UX YCTPaHEeHWsi No4 PYKOBOLACTBOM
npenogasaTtens.
MoBbiweHHbIn  |OByyatowmncs: Xopouo
YpPOBEHb - oBbHapyxun nonHoe 3HaHue y4ebHOo-NporpaMMHOro Matepunana;

-yCrneLHo BbIMOMHWUM 3afaHus, NPeayCMOTPEHHbIE MPorpamMmMon;
-yCBOWI OCHOBHYKO NUTepaTypy, peKOMEHAOBaHHY0 paboyeit
nporpamMmmoi AUCLUNINHDI;

-nokasan cucTeMaTUYEeCKUiA XxapakTep 3HaHUI y4eBHo-NporpaMMHOro
maTepuana;

-CnocobeH kK caMoCTOSITENIbHOMY MOMNOSTHEHMIO 3HAHUI MO y4ebHo-
nporpammHOMY MaTepuany u oGHOBMNEHUIO B XO4e AanbHenLwen
y4yebHom paboTbl U NPOdeCCMOHANbHOM AEATENBHOCTH




Bbicokuin
YPOBEHb

OOGyuatowmics:

-0B6HapyXun BCECTOPOHHME, CUCTEMATUYECKME U TNYyBOKMe 3HaHus
y4yebHOo-nporpaMMHOro Matepuana;

-ymeeT cB06OHO BbINOMHATL 3a4aHuUd, NpeayCMOTPEHHbIe
nporpaMmmon;

-03HaKOMUICH C AOMNOMHUTENBbHOW NUTEpPaTypoOu;

-yCBOWUIT B3aMMOCBSI3b OCHOBHbIX MOHATWUI AUCLUMINH U UX 3HAYeHne
Anga npuobpeTeHns npodgeccuu;

-NpOosiBUN TBOpPYECKNE CNOCOBHOCTM B NOHNUMaHUN y4eOHO-
nporpaMMHOro matepuvana.

OTnnyHo

LLikanbl oLueHnBaHNA KOMNETEHUMI NpK caade 3a4veTta

LocTurHyTbin XapakrtepucTtuka ypoBHS chOpMUPOBAHHOCTM KOMMETEHLUI LLkana oueHnBaHus
YPOBEHb
pesynbTaTa
0o0yueHus
MoporoBbin Obyuvatowuincs: 3auTeHo
YPOBEHb - oBbHapyXun Ha 3a4yeTe BCECTOPOHHUE, cMcTeMaTmyeckne u rnybokme
3HaHUA y4ebHO-NporpaMMHOro Marepuana;
- ponycTtun HebonbLUMe ynyLieHnsa B OTBETax Ha BOMPOChHI,
CYyLLIECTBEHHbIM 06pa30M He CHMXaloLLMe UX Ka4eCTBO;
- AONYCTUI CYLLECTBEHHOE YNyLLIEHNE B OTBETE HA OAMH U3 BOMNPOCOB,
KOTOpoe 3a TeM ObINo YCTPaHEHO CTYAEHTOM C MOMOLLbI0 YTOUHSHOLLINX
BOMNDOCOR:
Hunakumn Obyvatowuiics: He 3auteHo
YPOBEHb - JOMNYCTUI CYLLIECTBEHHbIE YMYLLIEHMS NpY OTBETax Ha BCE BOMPOCHI
npenogaeaTens;
- obHapyxwun npobenel 6onee Yyem 50% B 3HAHMAX OCHOBHOIO y4ebHO-
nporpaMMHOro martepuvana
OnucaHuve Wwkan oLeHnBaHus
KomneTeHumn obyyatoLierocs oLeHMBaeTCs criegyoLwmm obpasom:
MnaHnpyemsblii CopepxaHue LwKarnbl OLeHnBaHNS
YPOBEHb OOCTUTHYTOrO YPOBHS pe3yrnbTaTta oby4yeHus
pesyrnbraros HeypnoBneTBoputensHo |  YOoBNeTBOpPUTENBLHO XopoLio OTnuyHo
0CBOEHMA He 3auteHo 3auTteHo 3auTeHo 3auTeHo
3HaTb HecnocobHocTb Obyvatowuiics Obyvatowuics Obyvatowuics
obyvatowerocs crnocobeH OEeMOHCTpUpyeT OeMoHCTpupyeT
CaMOCTOSATENbHO CaMOCTOATENbHO CMocoBHOCTL K CNocobHOCTb K
NpPOAEMOHCTPMPOBaTh | MPOAEMOHCTPMPOBATL | CaMOCTOSATENBHOMY CaMOCTOATENbHOMY
Hanuyne 3HaHWUIN Npu Hanuyne 3HaHWM Npu NPUMEHEHMIO NPVUMEHEHWIO 3HaHU B
peLleHnn 3agaHun, peLleHnn 3agaHunn, 3HaHWI Npun BblIbOpe cnocoba

KoTopble 6binn KoTopble 6binn peleHun 3agaHun,

npeacTaBreHbl npeacTaeneHbl aHanorMyHbIX Tem,
npenoaasaTtenem npenoaaBaTtenem KoTopble
BMecTe ¢ 06pa3Lom BMecTe C npeacTasnsan
UX peLueHus. 06pa3LioM UX pelieHns. | npenodasaren,
1 npu ero
KOHCYINbTaTUBHOA
noAaAepKKe B YacTu
COBPEMEHHbIX

npobnem.

peLleHnsa HEN3BECTHbIX
UM HeCTaHOapPTHbIX
3agaHnn n npu
KOHCYNbTaTUBHOW
nogaepXke B yactu
MeXONCLUNNNHAPHbIX
cBSA3eN.




YMeTb OTtcytcTBHE Y Ob6yuvatowuics Obyuvatowuincs O6yuatowuincs
obyyarowerocs OEeMOHCTpupyeT nNpoaeMOHCTpUpyeT OeMOoHCTpupyeT
CaMOCTOSITENbHOCTU B | CaMOCTOSAITENLHOCTbL B | camMocTosiTeNbHOE CaMOCTOATENbHOE
NPUMEHEHUN YMEHWUI NO | NPUMEHEHUM YMEHUIA | MPUMEHEHUE YMEHUI |  NPUMEHEHWE YMEHUI
NCMNOMb30BaHN0 peLleHns y4ebHbIX peLleHns 3aJaHuin, | peLleHnst HEM3BECTHbIX
METOZAOB OCBOEHMS 3a4aHuiA B MOSTHOM aHanormyHbIX Tem, UNN HecTaHZaPTHbIX
y4ebHON OUCLIMMIIVHBI. COOTBETCTBUN C KoTopble 3agaHun n npu
obpasuom, npeacTaensn KOHCYNbTaTMBHOM
OaHHbIM npenogasarenb, noaaepxke
npenogasaTenem. 1 npu ero npenoaasarterns B 4acTu
KOHCYNbTaTMBHOMN MEXONCUUMAMHAPHbIX
noaaepke B 4acTu cBs3en.
COBPEMEHHBIX
npobnem.
Bnapetb HecnocobHocTb Obyuvatowuics Obyuvatowuincs O6yuatowuincs
CaMOCTOSATENBbHO OEeMOHCTpUpyeT OEeMOHCTpupyeT OeMoHCTpupyeT
NPOSIBUTb HaBbIK CaMOCTOATENbHOCTb B | camocTosiTensHoe CaMOCTOATENbHOE

peLLeHUsi NOCTaBMeHHOM
3agauu no

cTaHgapTHoMy obpasuy
MOBTOPHO.

NPUMEHEHNN HaBblKa Nno
3agaHungam,
peLleHne KoTopbixX Oblno
NnoKa3aHo
npenoaasartenem

NpUMeHeHVe HaBblka
pelleHnst 3agaHun,
aHarnornyHbIX Tem,

KoTopble
npeacTaensn
npenogasaTenb,
1 npu ero
KOHCYNbTaTMBHON
noaaepKKe B 4acTu
COBPEMEHHbIX
npobnem.

nNpUMeHeHWe HaBbIKa
peLleHns HeM3BECTHbIX
NN HeCcTaHAapPTHbIX
3agaHvi v npu
KOHCYNbTaTMBHOM
nogaepxke
npenogasartens B 4acTu
MEXONCUUMAMHAPHbIX
cBsA3en

2. MepeyeHb BONPOCOB M 3aAay K 3k3aMeHaMm, 3a4eTam, KypCOBOMY NPOEKTUPOBaHUIO, TabopPaTOPHbLIM

3aHATUAM.

MprMepHbIN NepeyYeHb BONPOCOB Kk TabopaTopHbIM paboTam:
KomneTteHuma OIlMK-1

1 cemecTp:

1. Yrto Takoe nsmepeHune? Kakue Buabl U3MepPEHUin Bbl 3HaeTe? Yem OHU XxapakTepusyrTca?
2. Yto Takoe norpelHocTb (owmnbka) namepeHna? Kakue Buapl norpeliHocTen cywectByoT? MpuimHbl nx

BO3HUKHOBEHUA.

S OONO AW

11. Yto Takoe ygap? Ynpyrum n Heynpyruin yaapei.
12. KoadhbmumeHT BoccTaHOBMNEHUS.
13. 3aKkoH coxpaHeHUss UMNynbca 1 3aKOH COXpPaHEHUS 3Heprun Anst abcontoTHO ynpyroro yaapa.
14. 3aKkOH COXpaHeHUs NMNynbca 1 3aKOH COXPaHEeHUs 3Heprum ans abconTHO HeYNpyroro yaapa.
15. CKOpOCTb Wapurka Npy NPOXOXAEHMM NOMNOXEHUS] paBHOBECKUS (BbIBOL).
16. MoMeHT uHepuMn MaTepuanbHON TOYKW, TBEPAOro Tena.
17. MNnevo cunbl. MOMEHT cunbl.
18. OCHOBHOW 3aKOH AMHAMMKKN BpallaTeNbHOro ABWKEHNsS] TBEpAOro Tena.
19. KuneTtuueckas aHeprusa u paboTa npu BpaliaTenbHOM OBWKEHNM.

20. Teopema LWtenHepa.
21. NgeanbHbi ra3. YpaBHEHME COCTOSIHUSA MaeanbHOro rasa.
22. BHyTpeHHsAs 3Heprus, paboTa ngeansHoro rasa.

23. lNepBoe Havano TepmogmMHaMukn. NMpUMeHNTb ero K nsonpoueccam.

YT0 Takoe abcontoTHasa 1 OTHocuTenbHas owmnbka? B kakMx eguHMLEax OHU N3MepsTCa?
. ANroputM BbI4MCIIEHNS OLLIMBOK NPY NPSAMbIX N KOCBEHHbLIX U3MEPEHUSIX.
MpaBuna namepeHnst AnvHbI C MOMOLLIbIO LUTAHrEHUMPKYNSA U MUKPOMETpA.
. MNoHaTure cunbl, maccbl.
. 2" 3aKkoH HbloTOHa 1 ero hopMynMPOBKK.
. Uto Takoe koHcepBaTMBHas u gnccunatmBHas cucteMbl? MNoHSATUE NOTEHLMAaNbLHOMo Nons.
. ChopmMynupoBaTh 3aKOH COXPaHEHNSA MEXaHUYECKOW SHEPTUN.
0. CpeaHss cvna ygapa wapuka o pernbc (BbIBOA).




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

AgnabaTunyeckui npouecc (l-oe Havyano, ypaBHeHue [lyaccoHa).

MNokasaTens aguabatel. HYucno ctenexen cBoboas! i, Tennoemkoctn Con Cy,.
ABneHnsa nepeHoca.

Mpupoaa BA3KoCTU. [pagneHT CKOpoCTW.

YpaBHeHWe BA3KOCTU (3aKoH HbloToHa).

KoadhdpuumeHT BA3KOCTM (BbIBOA, pacHETHON hOpMYIibl).

YUucno PenHonbaca. Bpems penakcauuu.

MexaHu4yeckune Berywime BorHbI: MoNnepeYHble U NPOAOoSIbHbIE.

YpaBHeHMe OeryLier BOSHbI.

CKkopoCTb NonepeyHor U NPogoSIbHON BOJTH.

CBA3b ONUHBI BOMHbI, CKOPOCTU M 4YacToThbl BeryLen BosHsbl.

CTo54ue BOMHbI, X NPUHLMNManbHOE OTAnYMe OT BCEX APYrMX BUOOB BOIH.
YpaBHeHue cTtos4en BonHbI. [My4HOCTM 1 y3nsbl.

[MpOBOAHUKM B 3NEKTPUYECKOM More.

OnNeKTpPoeMKOCTb MPOBOAHUKA.

KoHaeHcaTop. ONekTpoeMKoCTb NOCKOro KoHAeHcaTopa (BbiBo4).
OnNeKTPOeMKOCTW napanmnenbHO 1 NoCneaoBaTeribHO COeANHEHHBIX KOHAEHCaTOPOB.
OnekTpryeckas cxema no U3MEPEHUI0 EMKOCTU KOHAeHcaTopa (Ha3HayeHne BCEX ANIEMEHTOB).
XapaKkTepUCTUKM SNEKTpUYECKoro Toka, 3akoH Oma B agndpdepeHumnansHon gopme.
3amMkHyTas anekTpuyeckas uenb. 3akoH OMa B MHTerpansHon cpopme.

3akoH [xoyns-JleHua B MHTerpanbHon opme.

dusnyecknit cmbicn SC.

lMoneaHas MOLLHOCTb, ee 3aBUCMMOCTb OT CONPOTUBMEHUSA R. YcnoBme makcuMmyma.
HanpsikeHHoCTb nons. MNMoTteHuyuwan. Ceasb Mexay HUMM.

CvnoBble 1 9KBUMNOTEHUManNbHbIE MOBEPXHOCTN MO TOMEYHOro 3apsaa.
OCHOBHbIE 3N1EMEHTbI 3NIEKTPOHHO-MY4eBON TPYOKU (YepTex).

CKOpOCTb 3MeKTPOHOB, NPOLUEALINX BTOpon aHoAd. Beisog dpopmynbi.

TpaeKkTopus aNeKTPOHOB B MPOCTPAHCTBE OTKIMOHSIOLMX NIIACTUH.

Ounone. Mnevo gunons. 3NekTpu4eckMin MOMEHT AMMONS.

ABneHue nonspusauun amanekTpuka. Bektop nonspusaumm.

PU3NYECKMIN CMbICIT AUINEKTPUHECKOWN NMPOHMLIAEMOCTN BELLECTBA.
CerHeToanekTpykn, X OTIIMYMSA OT OCTaNbHbIX AN3NEKTPUKOB.

Mctepesuc. MNokasaTb Ha netne ructepesunca Hoor. (MK Pocr) U Egoopy,

2 cemecTp:

A

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

YT0 Takoe marHeTpoH? Ero cxema (BMA CBEPXY).
lMokasaTb Ha cxeme MarHeTpoHa HanpasreHWe BEKTOPOB:
a. U— CKOpPOCTb 3MEKTPOHA,
b. B — BekTOp MHAYKUMK Ana Noboro HanpasBneHUs Toka,
F, — cuna JlopeHua.
N306pa3nTb TPAaeKTOPMIO 3NIEKTPOHOB B MarHETPOHE NPW PasNnyHbIX 3HAYEHNUAX TOKOB B CONleHOMAE.
3akoH Amnepa.
Cwuna JlopeHua.
BekTop MarHUTHOM MHAYKUUW, HANPSP)KEHHOCTb MarHUTHOMO NOJSA, MarHUTHasA NPOHMULLAEMOCTb cpefpbl.
3akoH buno-Casapa-Jlannaca.
Bektop vHAykumm B mMarHWTHOro nonst ©6eckoHe4yHO ANMHHOrO MPSMOSIMHENHOrO MPOBOAHMKA C TOKOM |

(cbopmyna).

. BekTop nHaykuumn B marHMTHOro nons ans otpeska NpoBogHUKa C TOKOM (popmyna).

. BekTop uHaykumm B marHuTHOro nons B LEHTPe KpyroBoro Toka (copmyna).

. flBNeHue anektpomarHuTHom uHaykumun. Onpegenexue. MNMpasuno JleHua.

. 3akoH ®apages, ero BbIBOA.

. Tokv Npun 3ambIKaHMU U pasmblkaHuK uenu. AsneHne camounaykuumn, 34C camonHaykumm (chopmyna).

. MHaykTuBHOCTBL KaTyLlwiku. BsaanmHasa MHOYKTUBHOCTb KaTyLUEK.

. BuxpeBble TOkM. BpeaHbl oHM wnu nonesHbl? [lodyemy cepaeyHuKM TpaHcopMaTopoB He [fenaroT

CMNNOLHBIMWN?

Kakne cBeToBble BOSMHbI ABMSAIOTCA KOrepeHTHbIMU?

WHTepdepeHuus, onpeaenexHue.

eomeTpuyeckasa n onTudeckas gnvHa nyTu, onTuyeckas pasHOCTb XoA4a, YCIoBMS MakCUMyma 1 MUHUMYMa.
YcTaHoBKa ansa «kosnew HbloToHa», Xon nyven B HEN.

MpakTuyeckoe NpUMEHeHNE SBNEHNS MHTepdepeHL MM cBeTa.

Ondpakuuna ceeTta, onpegenexHue.

MpuHuwmn lMNovireHca — peHens.

®PPOHT BOSHbI TOYEYHOIO Y BECKOHEYHO YAANEeHHOro UCTOYHNKOB, PUCYHOK.

MeTtopa 30H ®peHens Ansa Kpyrnoro oTBepcTus. YCnoBust MakcMMyma u MMHUMyMa B Todke M akpaHa.
MeTopa 30H Ang wenu, yCnoBust MakcMMmyma u MUHUMYyMa.



27. BHewHnn poToadbdekT, onpeaeneHue.

28. YpaBHeHue oToadhdpekTa.

29. 3akoHbl hoToadppekTa.

30. YcTporncTBo hoTo3aneMeHTa.

31. MpuHumn paboTbl HPOTOYMHOXMTENS.

32. Mogenu atoma TomcoHa, Pesepdopaa, bopa.

33. MNocTtynatel Bopa n nponcxoxgeHe NMHENYaTbIX CNEKTPOB.

34. NmeeTcs nn Kakasi-nnbo CBS3b MexXOy 4acToTon obpalleHWst 3anekTpoHa BOKPYr f4pa atoma Bogopoga M
4YacTOTOW ero nsny4yeHns? ) .

35. BbiBecTy hopMyribl AN ONPeAeneHnsi CKOPOCTU arieKTpoHa Ha n” opbute v paguyca n” opbuThbl.

36. OxapakTepusoBaTb N3MEHEHWS KNHETUYECKOWN, NOTEHLMANbHOW U MONTHOW SHEPruiA SMEeKTpoHa B aToMe Mpu
€ro yganeHum oT gapa.

37. Yto Takoe BaneHTHas 30Ha, 3anpeLleHHas 30Ha U 30Ha NPOBOAMMOCTIN?

38. Kakne nonynpoBoAHWKM Ha3bIBAKOTCA COOCTBEHHBIMW, a Kakne — NpMMeCHbIMN?

39. OT 4ero 3aBMCUT KOHLUEHTpauus cBOBOAHbIX HOcuTenenW 3apsga B N-MONynpoBoAHWKE W B p-
nonynpoBoOAHMKE?

40. OcobeHHOCTM TeMnepaTypHON 3aBUCUMOCTN 3MEKTPONPOBOAHOCTI NOMYNPOBOLHMUKOB.

41. OcobeHHOCTV TemMnepaTypHON 3aBMCMMOCTU 3NIEKTPONPOBOAHOCTU METArOB.

42. MNornoweHne, CNOHTaHHOE U BbIHYXOEHHOE U3ITy4YeHus.

43. OCHOBHbIE KOMMOHEHTBI ONTUYECKOrO KBAaHTOBOIO reHepaTopa. OxapakTepusoBaTb UX.

44, Kakoe coCTOosiHME cpefpbl Ha3biBaeTCs UHBEPCHBIM?

45, ToyeMy cMeCh renusl 1 HeoHa SIBNSIETCS XOPOLLUen akTUBHOWM cpeaon ansi rasosoro OKI?

MpumepHoe cogepxaHune 3agad gns PP 1
KomneteHuun OIMK-1:

1 cemecTp:
1 3apaya: KameHb GpolueH BepTMKanbHO BBEPX C HavaNlbHOW CKOPOCTBIO zzoMC. Mo ncTeveHun, kakoro

BpeMeHn Haxoautca Ha BbicoTe h=15x7 HalTn ckopocTb KaMHSA Ha aTon BbicoTe. ConpoTuBreHMEM BO3Ayxa
npexebpeyb. MNpuHATL g :10fl%2 .

2 3apava: 3BykoBble konebaHus, umetowme vactoty v = 05«7y v amnnntyay A = 0,25mum , pacnpocTpaHaoTCs B
ynpyroi cpege. AnuHa BonHbl A = 70cm . HainTu: 1) ckopocTb pacnpocTpaHeHUs BOSH; 2) MakcUMarbHYl CKOPOCTb
yacTuy, cpegpl.

3 sapava: [uck paguycom I =20cm Bpawaetcs cormacHo ypasHenuio @ = A+ Bt+Ct®, rae A=3pao,

B=_1paa/, C:0,1P”0 3 OnpepenuTb TaHreHumanbHoe, HOpManbHOe W MOSfIHOe a, YCKOPEeHUS TOYeK Ha
4 c

OKPYXXHOCTU Ancka ans momenTa spemenn t =10C .

4 3apava: NnoTHocTb rasa p npu gaeneHun p = 96 klMa n Temnepatype t = 0°C pasHa 1,35 r/n. Hantn MonapHyo
mMaccy M rasa.

5 3apaya: OnpeaenuTb JaBNeHUs p; U p, rasa, copepxaliero N = 10° Monekyn u umetoero o6bem V = 1 cm®,
npu Temnepatypax T; = 3 Ku T, = 1000 K.

6 3agava: K 6atapee ¢ 9[1C ¢ = 300 B BkntoyeHbl ABa NNOCKUX KOHAeHcaTopa eMkocTamu C; = 2nd n C, = 3nd.
Onpepenutb 3apsg Q n HanpskeHne U Ha nnacTMHKax KOHOEHCATOpPOB NpuU MocnenoBaTenibHOM UM napansiesibHOM
CcoeNHEeHMsX.

7 3apava: [Isa OAMHaKOBbIX 3apshKeHHbIX Lapa HaxoasaTcs Ha pacctosHum I = 60cu . Cuna oTTankueaHus Fl

wapos 70-107° H . Mocrie Toro kak Lapbl NPUBENM B COMPUKOCHOBEHWE W YAANWMM APYr OT Apyra Ha MpexHee

. -4
paccTosiHue, cuna oTTankvBaHbs Bo3pocna u crana pasHon F, =1,6-107 H . Bbluucnutb 3apsgsl g Uy,

KOTOpble Oblnn Ha wapax go Ux conpmuKOCHOBEHUA. ﬂmameTp LapoB CY4NUTAaTb MHOIMO MEHbLUMM PacCCTOAHUA Mexay
HUAMW.
8 3apayva: SﬂeKTpOH B HeBOS6y)K,D,eHHOM atoMe BoAOopo4a OBUMXETCA BOKPYr A4pa No OKPYXHOCTU pagnycom

r =53nm. BbuncnuTe MarHUTHBIN MOMEHT p,, OKBMBANEHTHOrO KPYroBOro TOKa M MEXaHU4Yeckni MOMeHT M,

OEVCTBYIOLLMIA HA KPYrOBOW TOK, ECIIU aTOM NMOMELLEH B MarHUTHOE none, JIMHAWM UHAYKUUX KOTOPOro naparsenbHbl
NNockocTn opbuThl anekTpoHa. MarHnTHas nHaykuma B nons paeHa 0,1Tn.

9 3apava: OnekTpuyeckoe mnone cosgaHo ABymsi ToudeubiMu 3apsigamn Q =40uKn w Q, =—-10uK7,
naxopawmmmcst Ha pacctosHun 0 =10cu apyr ot apyra. OnpeaennTb HaNPSHKEHHOCTL MO B TOYKe, yAaneHHo
ot nepBoro 3apsaa Ha I, =12cm v ot BTOpOTO Ha I, = BCeMm .



MpumepHoe copepxaHune 3agad ons PIrP2
KomneteHuun OMK-1:

2 cemecTp:

1 3agava: Ha koHuax megHoro nposoda anuHon | = 5 m nogaepxumeaetcs HanpsbkeHne U = 1 B. Onpegenntb
NIOTHOCTb TOKa | B MPOBOAE.

2 3apaya: Mo TOHKOMY MPOBOAHUKY, M3OTHYTOMY B BMAE MPAaBUMBHOIO LLIECTUYTONbHUKA CO CTOPOHOM a =10
cm, nget Tok | = 20 A. OnpefenuTb MarHUTHYO MHAOYKUMIO B B LEeHTpe LLecTMyronbHUKa.

3 3agava: B ogHopogHOM MarHUTHOM none ¢ nHaykumen B = 0,01 Tn nomeLleH npsaMon NpOBOAHUK AnMHOM |
= 20 cm (nogBsoasiume npoBoaa HaxoasaTcs BHe nons). Onpegenuts cuny F, AEACTBYIOLLYIO Ha NMPOBOAHUK, €Cnuv No
Hemy TedeT Tok | = 50 A, a yron ¢ mexay HanpaBneHnem Toka U BEKTOPOM MarHUTHOW MHAyKumm paseH 30°.

4 3apava: OnTnyeckas pasHOCTb Xod4a A OBYX MHTEPAEPUPYIOLLMX BOJTH MOHOXPOMAaTMYECKOrO CBETa paBHa
0,3 A. Onpegenutb pasHocTb has A@.

5 3apgava: Onpepenutb SHepruio ¢GoToHa €GOTOHA, COOTBETCTBYHOLLEIO BTOPOM JUHUM B MNEPBON
WH(ppakpacHon cepun (cepum lNalieHa) atoma Bogopoaa.

6 3apava: Kakylo 4acTb Maccbl gapa HEWTpanbHOro atoma MnIyTOHUS COCTaBNAET Macca ero 3neKTPOHHOM
obonoykn?

7 3apgava: Pagumyc BTOporo TeMHoro konbua HeloToHa B oTpaxeHHoOM cBeTe r, =0,4 mm. OnpegenuTb paguyc R
KPVMBU3HbI MIIOCKOBBIMYKIOW JMH3bI, B3ATOW Af1s1 OMbiTa, €CfiM OHa OCBELlaeTcsl MOHOXPOMaTU4YeCKUM CBETOM C
ONUHOM BONMHbI A = 0,64 MKM.

8 3apava: OI'Ipe,CI,eJ'II/ITb QHEPIrnK & q)OTOHa, ncnyckaemoro rnpu nepexone 3JieKTpoHa B atome Boaopoda C
TpeTbero aHepreTn4eckoro ypoBH4a Ha OCHOBHOW.

MpumepHble Bonpockl no 3awute PP 1, PI'P 2 1 3agay k npakTn4eckMmM 3aHATUAM
KomneteHuun OMNK-1:

. Kakne ocHOBHbIe 3aKOHbI U ABMEHUS MCNOMNb3YHOTCHA B 4aHHON 3ajadve?

. KakoB dpmsnyeckuin cmbicn 3agaun?

. Pacckasatb xof pelueHus 3agauu.

. MNoyemy npu pelleHnn 3agaym ncnonb3dyeTtca onpegeneHHas popmyna?

. Kak Bbibupaetcsa bopmyna ans pewleHus 3agadm?

. MoxeT nu 6bITb Apyroe pelueHne 3agayun?

. MoXHO 1 uHTerpansHoe pelueHve 3agayn 3ameHnTb AnddepeHumanbHbiM?
. Kakne mogenu ncnonbayrotcs npu pelueHnn 3agadm?

. Kakue ponyweHunsa cagenadbl npu peweHnn 3agadn?

10. Kakas paamepHOCTb NpUMEHeHa npu pelleHnn 3agadn?

11. MoxHo nu pewunTb 3agady B Apyrom cucteme, Hanpumep CIrC?

O©oO~NOOTDWN P

lMpuMepHble NpakTuyeckme 3agaym (3agaHvsi) u cutyauum
KomneTteHuyun OIK-1:

1 cemecTp:

1. KameHb 6poLueH BepTUKarnbHO BBEPX C HA4arIbHOM CKOPOCTbIO Uy = 20%. Mo ncTeyeHnn, Kakoro BpemeHu
HaxoauTcs Ha Beicote N =154 ? Haiitn ckopocTb KaMHs Ha 3Toit BeicoTe. ConpoTvBIEHNeM Bo3ayxa npeHebpeuys.
MpuHATL ¢ =1O%2 .

2. Mo pyre okpyxHocTn pagnycom R =10m peuxetca Touka. B HEKOTOPbLI MOMEHT BpEMEHM HOpMaribHOe

YCKOPEHUE TOYKMU an :4,9%2; B 3TOT MOMEHT BEKTOPbl MOJIHOIO MU HOpPMaJibHOIo yCKOpeHI/Iﬁ o6pa3y+0T yron

0 o
@ =60". HaitTn ckopoCTb U U TaHreHuuanbHoe YCKopeHne . TOUKU.

3. Teno, 6polueHHoe ¢ GallHW B rOpU3OHTaNIbHOM HaMpPaBlEHNI CO CKOPOCTLIO U = 20/%, ynano Ha 3emsio Ha
paccTosiHum S (0T ocHoBaHUM BalwHK) BOBoe 6onbliem BbicoTbl h 6alwHW. HainTu BbicoTy BaluHm.
3
4. Onck papgmycom I =20cm Bpawaetcs cornacHo ypasHeHmio @ = A+ Bt+Ct®, rne A=3pao,
ao ao
B=-1P 4 C=01P 5. OnpegenuTb TaHreHumanbHoe, HOpMasibHOe M MOSMHOE a, YCKOPEeHUst ToYeK Ha
c
OKPYXKHOCTM Ancka ans momeHTa Bpemern t =10C.
o o -1 o
5. BuHT aspocaHein Bpauiaetcs ¢ yactotoin N = 360mun . CKOpOCTb NOCTYNaTeNbHOro ABMXKEHUS aspocaHen
pasHa L =54 KMq . C KaKoi1 CKOPOCTbIO U ABMXXETCA OAMH U3 KOHLIOB BUHTA, €Cniu paanyc BuHTa paseH R =1u.

6. OnpegenuTb gaBneHus p; u p, rasa, cogepxatliero N = 10° Monekyn u nmetowero obvem V = 1 cm®, npu
TemnepaTypax T; =3 Kwn T,=1000 K.



7. Kakon obbem V 3aHMMaeT CcMecb as3oTa Maccorm m; = 1 Kr U renus maccom m, = 1 Kr npyu HOpMarsibHbIX
ycrnosusix?

8. B b6annoHe BMecTtuMmocTblo V = 15 n HaxoguTca cMmecb, cogepxailass m; = 10 r Bogopoga, m, = 64 r
BOAsHOro napa n mz = 60 r okcuaga yrnepoga. Temnepatypa cmecu t = 27°. OnpegenvTb gaBneHMe.

9. Kakylo yCKOpsitoLLYH pa3HOCTb noTeHumanoB U JOMmKeH MNPOWTM  3MEKTPOH, YTOObl MOMy4nTb CKOPOCTb U =
8 Mwm/c?

10. 3apsia paBHOMeEpPHO pacnpegeneH no 6eCKOHEeYHOW MMOCKOCTU C MOBEPXHOCTHOW  MAOTHOCTbO O = 10
HKn/m?. OnpenenuTb pasHOCTb MOTEHUMArioB OBYX TOYEK MOMs, OAHA M3 KOTOPbIX HAXOO4MTCS Ha MIIOCKOCTU, a
Opyras yoaneHa ot Hee Ha pacctosiHue a = 10 cwm.

11. K 6aTtapee ¢ 3C ¢ = 300 B Bknto4eHbl gBa NnOCKMX koHaeHcaTopa emkoctamn C; = 2nd n C, = 3nd.
Onpegenutb 3apsag Q u HanpskeHMe U Ha nnacTUHKaX KOHAEHCATOPOB MpW nocreaoBaTenbHOM M napanienbHOM
COeauHEHMsX.

12. Ha koHuax mMegHoro npoBoga anuHon | = 5 m nopgepxuBaetcs HanpsbkeHe U = 1 B. Onpegenutb
NIOTHOCTb TOKa | B MPOBOAE.

KomneteHuun OMK-1:
2 cemecTp:

1. o TOHKOMY MPOBOAHMKY, U3OTHYTOMY B BUAE MPaBUMbHONO LUECTUYrofbHMKa co cTopoHon a =10 cm, naet
ToK | =20 A. OnpegennTb MarHUTHYO MHOYKUMIO B B LEHTPE LWeCcTUyromnbH1Ka.

2. ObmoTka comneHouga COAEPXMT OBa Crnod, MMAOTHO Mpuneravwmx Apyr K Apyry BUTKOB nposoa
anametpom d = 0,2 mm. OnpegenuTb MarHUTHyK MHAYKUMIO B Ha ocu coneHoupa, ecnv no npoBoay uaeTt Tok | =
0,5A.

3 B ogHopogHOM MarHuTtHOM none ¢ uHaykumen B = 0,01 Tn nomelyeH npamon npoBOAHMK anuHon | = 20 cm
(nogBogsAwme npoeoga HaxoasaTca BHe nons). Onpegenutb cuny F, AENCTBYIOLWLYIO HA NPOBOAHMK, €CIN MO HEMY
TeyeT Tok | = 50 A, a yron ¢ Mexagy HanpaBneHnem Toka U BEKTOPOM MarHUTHOW MHAyKuun paBeH 30°.

4. Pamka c TokoM | = 5 A cogepxut N = 20 BUTKOB TOHKOrO nposoga. OnpeaennTb MarHUTHbIN MOMEHT P,
paMKu C TOKOM, ecnu ee nrowagb S = 10cm?,

5.TMo Butky pagnycom R =10cm TedeT 1Ok | =50 A. Butok nomelyeH B ogHOpoaHOe marHuTHoe none (B =
0,2 Tn). Onpegenntb MOMEHT cunbl M, AencTByOLWEN HA BUTOK, €CNN NITOCKOCTb BUTKA cocTaBnseT yron ¢ = 60° ¢
NNHUAMU UHOYKUNW.

6. [poToH BreTen B MarHUTHOE none nepneHanKynapHo NMHUSAM MHAYKUMKW 1 onucan ayry pagnycom R = 10
cm. OnpenennTb CKOPOCTb U MPOTOHA, €CNN MarHUTHasa nHaykuus B =1 Tn.

7. Pagnyc BTOpOro temHoro konbua HbioTOHa B OTpaxeHHom ceeTe I, =0,4 mm. OnpegenuTb paguyc R
KPVBU3HbI MIOCKOBLINYKMNOW NUH3bI, B3ATOW Af1S OMNbiTa, €Criv OHa OCBEeLaeTcss MOHOXPOMaTUYeCKUM CBETOM C
AnnHom BomHbl A = 0,64 MkM.  [125 mMm]

8. Ha nnactuHy ¢ wenbto, wnpmnHa kotopon a= 0,05 mMm, nagaeT HOpmaribHO MOHOXPOMaTUYECKMA CBET C
onvHonm BomHbl A = 0,7 MkM. OnpegenuTb yron ¢ OTKIIOHEHUSI Ty4el, COOTBETCTBYHOLLWIA nepBomy
ONPaKLMOHHOMY MaKCUMyMYy.

9. OudpakunoHHas pelueTka, ocBelleHHas HoOpMarnbHO MnajalowumM MOHOXPOMaTUYECKUM CBETOM, OTKIOHSET
CMeKTp TpeTbero nopsaka Ha yron @, = 30°. Ha kakomn yron®, OTKNOHSIET OHa CNeKTp YeTBepToro nopsgka?

10. Yron npenommneHus rnyya B Xugkoctu i = 35°. Onpegenntb nokasaTenb NPenoMneHns n Xnakoctu, ecnm
N3BECTHO, YTO OTPAKEHHBIN MYYOK CBETA MaKCUMarnbHO NONSAPU30BAH.

11. BbluuMcnuTb AnvMHY BOMHbl e bpovna A ans anekTpoHa, npowewero YCKOPSWLWY  pasHOCTb
noteHuunanos U = 22,5 B.

12. BblumMcnutb ANUHY BOMHbI Ae bponna A, ons npoToHa, ABMXYLLErocs co CKopocTbio U = 0,6 ¢ (€ - ckopoCTb
cBeTa B Bakyyme). OUueHUTb C MOMOLLIbIO COOTHOLLEHUS HeonpeaeneHHOCTEN MUHUMATIbHYIO KUHETUYECKYIO SHEPIUIo
TmindNEKTPOHa, ABWXYLLLErocst BHyTpu cpepuyeckon obnactn  gunametpom d = 0,1 HM.

lMprMepHbLIN NepeyeHb BOMPOCOB K 3a4eTy:
KomneteHuun OMNK-1:
1 cemecTp:
MexaHvka
1. MartepwnanbHas Touka. Cuctembl otcyeTa. KuHemaTtuka noctynatensHoro aosvxeHud. Tpaektopus. [yTb.
CpepHss ckopocTb. MrHOBeHHas CKOpOCTb.
2. CpegHee yckopeHue. MrHoseHHoe yckopeHue. KacatensHoe 1 HopmarnsHoe yckopeHue. PaBHOMepHOE 1
paBHOYCKOPEHHOE OBWKEHNE.
3. [OBwxeHune Tena, 6pOLUEHHOro NOA YoM K FOPU3OHTY.
4. Bwvabl B3anmoencTsuin B npupoge. XapakTepuUCTMKU HEKOTOPBIX CUIT: curna TSXXEeCTU U BeC Tena, Curbl
TPEHUs 1 ynpyrocTu.
5. [lepBbii 3aKkoH HbtoTOHA. VIHepumanbHble cucteMbl oTcyeTa. [pumepsl.
6. Btopou 3akoH HetoToHa. JuddepeHumnansHaa popma BToporo 3akoHa HetoToHa. TpeTuin 3akoH HbloToHa.
"paHuLbl NPUMEHMMOCTH 3aKOHOB HbtoToHa. CnoxeHune cun.



10.
11.

12.
13.

14.
15.

16.

17.
18.
19.

20.
21.
22.
23.
24.
25.

26.
27.
28.
29.

30.

31.
32.

OnpepneneHne mexaHundeckon paboTbl (NOCTOSHHOM M MeHsLLencs) cunbl. ['pacudeckoe npeacraBneHne
paboThbl.

KuHeTnuyeckas aHeprusi. CBA3b KUHETUYECKOMW aHEeprumn ¢ paboTon. Mpumepsi.

KoHcepBaTtuBHble cunbl. [1oTeHumansHoe none. MNoTeHunansHas aHeprusa n ee cBa3b ¢ paboTomn.
lMoTeHuunanbHas aHeprusa Tena B nore TSXecTn 3eMnn. AHeprusa CxxaTom NPYXMHbI.

MexaHn4yeckasn sHeprns. 3aKOH COXpaHEHMST MexaHu4eckon aHepruun. Npumepsl.

KnuHemaTuka BpallaTensHOro ABMKEHMS. YTIOBOE NnepeMeLLleHne, yrioBasi CKOpOCTb U YIIOBOE YCKOPEHME.
BekTopHbIV XxapakTep Benu4ymH. YactoTa n nepuvoa BpaLleHus.

OnpegeneHne momeHTa cunbl. Nneyo cunbl. OCHOBHOE ypaBHEHWE AMHAMUKM BpaLLATENbHOIO ABMKEHWS.
MoMeHT nHepumn abcomntoTHO TBEPAOro Tena (BblYMCIIEHUS MOMEHTOB UHepLMK). PU3NYECKUA CMbICTT
MOMeHTa uHepumn. Teopema LLTenHepa.

OnpepgeneHne MoMeHTa umMnynbca. 3aKkOH COXpaHeHUs MOMeHTa nMmnynsca. Mprumepsi.

KuHeTnuyeckas sHeprus Bpallatowerocs tena. Pabota npu BpalaTensHOM ABMXKEHUWN. DHEPrns KaTAaLLlerocs
umnuHapa.

MoctynaTel SnHWTENHA. lNMpeobpasoBaHusa JlopeHua. Cneacteusa ua npeobpasosaHuii JlopeHua.
OAOHOBPEMEHHOCTb.

Cneacteus n3 npeobpasoBaHun JlopeHua. JlopeHueBo CokpalleHne aSnHbI.

Cnepacteud 13 npeobpasoBaHun JlopeHua. 3amenneHune BpemeHu. ViHtepsan.

PensatusuncTtckas guHamuka. PensituBucTtckasi Macca. BsaanmocBs3b SHeprum n maccei.

TepmoguHamuka

OcCHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYECKON TEOPUN NAEaNbHOrO rasa.

MpoeanbHbin ras. Ma3oBble 3akoHbl. YpaBHeHne MeHaeneeBa-KnaneipoHa.

3akoH MakcBenna anst pacnpegeneHns MorneKyrs no CKOpoCTSAM.

BapomeTtpunyeckasa popmyna. PacnpegeneHme bonbumaHa.

Yucrno cteneHer ceBobogbl. 3akoH bonbumaHa o paBHopacnpegeneHum aHeprum nNo cteneHsim ceobopbl.
BHyTpeHHsis1 aHeprus ngeansHoro rasa. PaboTta rasa npu pacwmpenun. PaboTta rasa npy pasnmnyHbix
npotieccax.

MepBoe Hayano TepmogmHamMukn. NpuMeHeHne NepBoro Havyana TepMoguHaAMUKN K M30MPOLLECCaM.
TennoemkocTb rasoB. YpaBHeHne Mawepa.

Kpyrosow npouecc. Obpatumeiv, HeobpaTumeln npouecc. Linkn KapHo n ero Krf.

CratucTnyeckne 3akOHOMEPHOCTU pacnpedeneHns Monekyn rasa no o6bemy. QHTponus 1 ee
CTaTMUCTMYECKOE TONKOBaHME. WI3MeHeHne aHTponuu. PacyeT nameHeHms SHTPONUM Npu pasnmyHbIX
npoveccax.

B3avMopencTeme Mmonekyn. YpaBHeHMEe COCTOSIHUS pearnbHOro rasa. VI3otepmbl peanbHOro rasa.
BHyTpeHHAs 3Heprusa peanbHoro rasa.

ONEeKTPUYECTBO U NOCTOSHHbIN TOK

3akoH KyroHa. MpumeHeHne 3akoHa KynoHa B criydae HETOYEYHbIX 3apsiKeHHbIX Ten.

OnekTpuyeckoe none. HanpsikeHHOCTb anekTpocTaTuyeckoro nons. MpuHumn cynepnosuumm. Cunoeble
TIMHWK,

33.CmelleHmne (MHOYKUMS) aneKkTpocTaTuydeckoro nons. MNMotok BekTopa cmeleHus. Teopema OcTporpaackoro-

"aycca ans anekrpoctaTnyeckoro nons. MNpumeHeHue Teopembl OcTporpagckoro-laycca ans pacyeta
3MneKTpocTaTUYecKoro nons 6eckoHe4YHOM paBHOMEPHO 3apsKeHHOMN cadepbl.

34.Teopema OcTporpagckoro-laycca ang anekTpocTaTMyeckoro nons.

35.

MpumeHeHne Teopembl OcTporpaackoro-raycca Ans pacyeTa a51eKTpoCcTaTUYeckoro nonsi 6eckoHeyHowm
PaBHOMEPHO 3apsHKEHHOMN MNOCKOCTU.

36.Teopema OcTporpagckoro-laycca ang anekTpocTaTMyeckoro nons.

37.

38.

39.
40.

41.
42.
43.
44,
45,

46.
47.
48.
49.

MpumeHeHmne Teopembl OcTporpaackoro-laycca ang pacyeTa anekTpocTaTM4eckoro nonst 6eCkoHe4HoM
paBHOMEPHO 3apsXXeHHOro Lwapa.

PaboTa cun anekTpocTaTMy4eckoro nons no nepemeLleHunto 3apsaa. Linpkynaumna Bektopa HanpskeHHOCTU
3NeKTpocTaTUYeCcKoro nons.

MoTeHuman anekTpocTaTU4eCcKoro nons. SKBUMNOTEHUNanNbHbIE NOBEPXHOCTMU.

B3anmocBA3b HaNpsPKeHHOCTU U NoTeHLMana. BaauMmHoe pacnonoxeHne cUNoBbiX NUHUA U
3KBUMOTEHLMANbHBIX MOBEPXHOCTEN.

Bugpbl ananektpukoB. Bektop nonspusaumn. Ananexkrpnyeckas BOCNPUMMYNBOCTb

OneKTpuyeckoe nore B guanekTpuke. [nanekrpmuyeckas NpoOHULAEMOCTb N ee CBA3b C BOCMIPUUMYNBOCTLIO.
lMpoBOOHUKM B anekTpocTaTuieckoM none. KoHgeHcaTopbl. QnekTpoeMKOCTb MIIOCKOro KoHAeHcaTopa.
OHeprusa cucTemMbl 3apsgoB. DHEPrus NEeKTPOCTaTUYECKOro nons.

XapaKkTepuCTUKM NOCTOAHHOIO ToKa. [noTHOCTL Toka. 3akoH Oma B AnddepeHumnansHon opme.
ConpoTuBneHne NpoBOAHNKOB

3akoH OMa ang yyacTka uenu 1 aAng norHomn uenu. 3nekTpoasunxkyLlasa cuna uCTovHmKa Toka.

MpaBuna Knpxrodga ons pacdeta aneKkTpnvecknx Lenemn.

PaboTa n mowHocTb Toka. 3akoH xoyna-leHua.

Knaccuyeckas Teopust anekTponpoBOgHOCTHU.



[MprMepHbIN NepeyeHb BOMPOCOB K 9K3aMeEHY:
KomneteHuun OMK-1:
2 cemecTp:

o gk w

© N

10.
11.

12.
13.

14.

15.

16.

17.

18.

19.
20.
21.
22.

23.

MarHuTHoe none

HanpsokeHHoOCTb MarHuTHoro nond. 3akoH buo-Caeapa-Jlannaca. [lNpumeHeHne 3akoHa Buo-Casapa-
Jlannaca anga pacyeTa MHAYKUUN MarHUTHOIo nonsa 6eCKOHEYHOro, NPSAMOro NPOBOAHUKA C TOKOM.

3aKoH NONHOro Toka (TeopemMa O UMPKYNAuMM BEKTopa MHOYKLMWM MarHuTHoro nons). MNpumeHeHne 3akoHa
MOMNHOro Toka Ans pacyeta nond 6eCKoOHeYHO ANMHHOro coneHouaa. MNoTok BeKTopa MarHUTHOW MHAYKLUUN.
Teopema OcTporpagckoro-lraycca ans marHUTHOro Nons.

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

Cwuna Amnepa. B3anmogencTterne napannenbHbIX TOKOB.

MarHuTHble MOMEHTbI 3NIEKTPOHOB M aTOMOB. [JuamarHetuam. MarHeTuku.

Bektop HamarHumdeHHocTW. MarHuTHaa BoOCMpUMMMYMBOCTb. [ma-, napa-marHeTuku. MarHuTtHoe mnone B
BewlecTBe. MarHMTHas npoHuuaemMocTb. PeppomarHeTmKu.

ABneHus anekTpoMarHuTHoM nHaykumn. Beisog 3akoHa ®apages-JleHua. MNMpaswuno JleHuya.

Camoungykuusa. UHayktmBHoCcTb. MHAYKTMBHOCTE GECKOHEYHO ANMHHOrO coreHouaa.OHeprus MarHUTHOro
nonga. O6bemMHas NNOTHOCTb SHEPIUK.

Cuctema ypaBHeHuii Makcsenna. 3HadeHne Teopun Makceenna.

KonebaHus

lapmoHunyeckne konebaHms UM UX  xapakTepucTuku. KuHemaTtmka rapmoHudeckux — konebaHun.
OnddepeHumnansHoe ypaBHEHWE TrapMOHUYECKMX Konebanun. OSHeprus rapmMoHMYeckux konebaHun
(MexaHN4ecKnx n aNeKTPUYECKnX).

OnddepeHunanbHoe ypaBHEHME TFapMOHWYECKUX KorebaHui NPYXUHHOTO U (PU3NYECKOrO0 MasiTHUKOB.
Mepuopg konebaHun 3TUX MasTHUKOB.

"apMoHunyeckne konebaHus B konebarensHoM KoHType. Popmyna TomcoHa.

OudpbepeHumnansHoe ypaBHeHVWE  3aTyXaloWuX MeXaHUYeckux wu ANEKTPUYECKNX  KonebaHui.
Jlorapnpmmyecknin AeKpeEMEHT 3aTyxaHus.

OnddepeHunanbHoe ypaBHEHWNE BbIHYXAEHHBIX MexaHW4eckux konebaHum n ero pelieHne. PesoHaHCHbIe
KpuBble.

MepemeHHbIV TOK. [NoNHOE conNpoTUBMEHNE Leny nepemMeHHOro Toka. lNocnegosartensHoe 1 napannensHoe
coeguHeHme.

CnoxeHue konebaHuin OQHOrO HanpaBneHUs OOUHAKOBOW 4acToTbl. BekTopHble gnarpammbl. CrnoxeHue
konebaHui ogHoro HanpaeneHus. buenns. CnoxeHue B3avMHO NepneHaWKYNspHbIX KornebaHun. durypol
Jlnccaxy.

BonHoBble npouecchl. MpogonbHble U nonepevHble BOMHbl. YpaBHeHue Oerywer BOmnHbl. BonHoBoe
ypaBHeHue. BonHoBon nakeT. 'pynnoBas cKopoCThb.

BonHoBas 1 kBaHTOBada onTuka. KBaHTOBasi MexaHuka

OneKTpoOMarH1THbIE BOSHbI. XapakTepUCTUKN CBETOBbLIX BOMH. IHTEHCUMBHOCTL CBETOBOW BOSHbI.
KorepeHTHOCTb CBeTOBbIX BOMH. VHTepdepeHumss cBeTa OT [OBYX WCTOYHUKOB. WHTepdepeHUMOHHble
yCcrosusi Ang pasHocTu das 1 pasHoCcTM Xoaa.

MeToapl HabnogeHusa nHTepdepeHLmmn ceeTa (6unpuama ®peHens, onbiT KOHra)

WHTepdepeHUnss B TOHKUX NneHkax. BelBog copMynbl Ans ONTUYECKOW pasHOCTU xoda fy4vyen B TOHKOW
nneHke.

Bugbl andppakummn. MNpuHumn TMonreHca-®peHens. Metog 3oH ®peHens. Oudpakuma cBeta Ha Kpyrriiom
OTBEPCTUN, OT KPYrioro Ancka, Ha y3kou Wwenu, Ha AudpakuMoHHOM peLleTke.

Ondpakuma peHtreHoBcknx nyyven. Ycrnosue Bynbda-Bparros. MNpumeHeHne andpakuum peHTreHOBCKOro
N3Ny4eHus.

EcTtectBeHHbIN 1 nonsipudoBaHHbI cBeT. 3akoH bproctepa. 3akoH Mantoca. lMonapusauunsa ceeta npwu
ABONHOM nyyenpenomnenun. Quxponsm. Npnsma Hukonsa. OnTnyeckas akTMBHOCTb BeLLECcTBa.
XapakTtepucTtukn Tennosoro nsnydeHus. 3akoH Knpxrodga. 3akoH CtedaHa- bonbumaHa. 3akoH cMmelleHus
BuHa. 3akoH Panesa —[xuHca. YnbTpaduoneTtoBas katactpodpa. ®opmyna lNnaHka. 3akoHbl TennoBoro
N3nyyeHns u ux nonyyeHue ns opmynsl NnaHka.

3akoHbl hoToadhdbekTa. BonbTamnepHas XxapakTepucTuka oToToka. 3agepkmBarowmm noteHuman. Tok
HacbllleHusi. Pabota Bbixoga. YpaBHeHMe JiHWTeHa Ans  dgoTtoaddekta. KpacHas rpaHuua
doToadhpekTa.

doToHbl. [laBneHve ceeTa . AdhpekT KomnToHa. KopnycKkynsipHO-BOMHOBOW Ayanv3m cBeTa.

OnbIT Pe3epdopaa. Moctynatel bopa.

KopnyckynsipHO-BONTHOBOW  gyanu3am  BelwlectBa. [nvHa BonHbl ge-bponns.  OkcnepuMeHTanbHble
AoKasaTenbCTBa BOSTHOBbIX CBOMNCTB YacTuL,.

CooTHolweHne HeonpegeneHHocTen enseHbepra. BbiBOA4 COOTHOLLEHWUS] HEONMpeaereHHOCTEN Ha OCHOBE
BOMHOBbIX CBONCTB YacTuL.

YpaBHeHve LWpeanHrepa. ®usmuyeckuin cmbicn ncu-dyHkumnM. PelleHne ypaBHeHus LWpeaumHrepa ans
©eCckoHeYHO-TNyboKOoM NOTEHLMANBHON AMbI.



24. MNoTeHumnanbHbIN 6apbep. TyHHENbHbIN 3 eKT. [apMOHMYECKNA OCUUNNIATOP.

25. 3akoHOMepHOCTM B aToMHbIX cnekTpax. ®Popmyna Bbanbmepa. boposckas mogens atoma BOOopoaa.
[ocTonHcTBa 1 HepgocTaTku Teopun bopa.

26. KsaHTOBOMEXaHn4yeckas Mofernb atoma Bogopoaa. KBaHToBble uncna. BeipoxaeHHble coctosHus. Npasuna
oTtbopa.

27. CnoHTaHHOe 1 BbIHYXXAEHHOE nsnyyexuve. Jlasepsl.

28. DHepreTudeckme 30HbI B KpucTannax. CTpyKkTypa 3HepreTMdeckMx 30H MeTansfioB, MOfynpOBOAHMKOB U
AVanekTpukoB. [onynpoBoaHUKM (COBCTBEHHBbIE N MPUMECHbIE). CTPYKTYpa SHEpPreTMYecKnx 30H MPUMECHbIX
1 cobCTBEHHbIX NOMYNPOBOAHUKOB.

O6pasel, aKk3ameHaLMoHHOro bunera

JIBL'VIIC

OK3ameHaUnoHHbIN 6uneT Ne
no AUCLMUMNIINHE

Kadbenpa dranKa «YTBEpXOao»
3aB. kacdegpon
(k911) dunsmka n TeopeTmyeckasi ONs HanpaBneHnst NOAroToBKM /
MeaHoB B.W., aok. us.-mar.
MeXaHuka crneumnanbHOCTU HayK, NPOheccop
2 cemecTp, 2022-23 yyebHbIn roa 20.05.01 NMOXAPHAA BE3OINACHOCTb K,

Mpoduns/cneumannsayms «_»___20_r

MoxapHasa npodunakTnka n ayaut

1. MarHuTHOe none
HanpspkeHHOCTb MarHutHoro nons. 3akoH Bbuo-Casapa-flannaca. lNpumeHeHne 3akoHa Buo-Casapa-Jlannaca
Ans pacyeTa MHAYKUUW MarHMTHOro nonsi 6ecKoOHeYHoro, NpsaMoro nposogHunka ¢ Tokom. (OMK-1).

2. Bonipoc .®oT1oHbl. [laBneHune ceeta. ekt KomntoHa. KopnyckynapHo-sonHoBon gyanuam ceeta. (OlMK-1)

3. Bapgava (3agaHue) Ha noBepxHOCTb MeTanna nagaet MOHOXPOMAaTUYECKUA CBET C AJNIMHOM BONHbI A = 0,1 MKM.
KpacHas rpaHunua dotoacpdekta Ay = 0,3 mkMm. Kakas gonsa sHeprum oTOHa pacxoayetcs Ha cooOuieHune
3NEKTPOHY KnHeTudeckon aHeprum? (OlK-1).

MpumeyaHune. B kaxgom 3k3ameHauMOHHOM BuneTe OOMmKHbI NPUCYTCTBOBaTb BOMPOCHI, CNOCOBCTBYIOLLNX
dopmMmupoBaHmMIo y 0byyatoLerocs BCeX KOMMNETEHUUN NO AAHHOW AUCLMMNINHE

3. TecTtoBble 3agaHusa. OueHKa No pe3ynbTataM TeCTUPOBaHUA.

3.1. NpumepHble 3agaHna TecTa

3apaHue 1 (OlMK-1)

BbiOepuTe NnpaBunbHbI BapuaHT oTBETa.

Ycnosue 3agaHus: NocnegoBaTenbHOCTb B NOPsSiAKE BO3pacTaHus paguyca
1: anekTpoH

2: aapo atoma

3: aTom

4: monekyna

3apaHue 2 (OlK-1)

MocnepoBaTenbHOCTb B NOPSiAKe BO3pacTaHUs ONUTENbHOCTH
I HC

MKC

MC

c

MUH

yac

S

3apganune 3 (OlK-1)
Ha pucyHke BEKTOpP MTHOBEHHOW CKOPOCTU TOYKM MpU ee ABWXKeHUW no kpmson AB 3To:
1. BekTtop 1 3
2. BekTop 2

3. Bektop 3 3

4. Bektop 4

5. HET NpaBWUMbLHOrO OTBETA *

3apaHue 4 (OlK-1)

YkasaTb npaBusbHbI OTBET

Lnkn KapHo:

1. CocTOouT U3 ABYX M30TEPM U OBYX 1306ap




2. CocTouT U3 ABYX U30XOp U ABYX n3obap
3. CocTouT 13 ABYX U30TEPM M ABYX aamabar
4. 3TO Kpyrosou npowecc

3apaHue 5 (OlK-1)

lMocnepoBaTenbHOCTbL B NOPSiAKE BO3pacTaHUs ANNTENbHOCTM
MocnepoBaTenbHOCTb B NOPsiAKe BO3pacTaHus

1: MmlMa

2:MNa

3: klNa

4: MMa

3apaHune 6 (OlK-1)

YkasaTb npaBuribHbIA OTBET

Linkn KapHo:

1. CocTouT 13 AByx U3otTepm un AByx nsobap
2. CocTouT 13 ABYX N30XOp U ABYX nsobap

3. CocTonT 13 ABYX U30TEPM 1 ABYX agnabat
4. 3T0 KpyroBoh npouecc

3apganune (Ol1K-1)

MocnenoBaTenbHOCTL B NOpsiAke BO3pacTaHWs TBEPAOCTU MaTepuarna
: nap

. KMAKOCTb

: cTanb

: anmas

: HQHOKOMMO3WTHbIE MeTarnfMyeckme NoKpbITUS

AR WN -

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

MPY>KMHHBIN MAATHUK m
T=2x,|—
k
DU3NYECKNN MaSTHUK J
T=2n|—
mgl
KonebaTenbHbIN KOHTYP T=27JLC
MaTtemaTnyecknin MasiTHUK To2 \F
=277 |—

3apganune 9 (OlK-1)

BBecTn npaBunbHLIN OTBET C KNasmaTypbl

MepBuryHasa obmoTka TpaHcdhopMaTopa nmeeT w;=10000 BUTKOB NPOBOAA U BKMOYEHA B CETb MEPEMEHHOIO TOKa C
HanpsbkeHnem U;=700 B. Yncno BUTKOB BTOPUYHOM OOMOTKU W,, ECNN ee conpoTuerieHne r=1 Om, HanpshkeHve Ha
koHuax U,=4 B, a cnna Toka B Hel |=1A, ByaeT paBHo:

3apgaHue 10 (OlK-1)

YkasaTb npaBusbHbI OTBET

3aKoH CoxpaHeHUs1 3neKTpPUYecKoro 3apsaa:

1. B 3aMKHYTOI CUCTEME 3HEPIUS 3apsiA0B OCTaeTCs MOCTOSAHHOW

2. B NtobOW 3NEKTPUYECKN U3ONIMPOBAHHOW CUCTEME CyMMa 3apsA0B OCTAaEeTCs MOCTOSAHHON
3. B MHepLumManbHbIX CUCTEMAX OTCHETA CyMMa 3apsa0B OCTAeTCHA MOCTOSIHHOW

4. 3apsag CMCTEMbI HE 3aBUCUT OT CKOPOCTU ee ABMXKEHMS

3apgaHue 11 (OMK-1)

YKkasaTb npaBuIibHbIN OTBET

Cwuna, gencTBytoLlasi Ha 3apsa, ABVKYLLMIACSA B MarHUTHOM Morne,
1. obpaTHO nponopumMoHarnbHa ero CKOpoCTy

2. He 3aBMCUT OT ero CKOpocCTHn

3. nponopuuMoHarnbHa KBagpaTty ero CKopocTu

4. npsAMo nNpornopLmoHarnbHa ero ckopocTu

BapaHue 12 (OlK-1)

YKaxnte npaBuibHbIA OTBET

[nanekTpuk oTnmMyaeTcs OT NPOBOAHMKA TEM, YTO

1. B HEM He BO3HUWKAET pasaerieHusl 3apsiioB B 3NIEKTPUYECKOM rone



2. OH COCTOUT M3 HeNTparbHbIX MOMEKYI, a MPOBOAHUK U3 NOHOB
3. OH He oKka3blBaeT BMSIHME Ha BHELUHEE 3MeKTpMYeCcKoe norne
4. B HEM NPaKTUYECKN HET CBOOOAHLIX 3M1EKTPOHOB

3apaHue 13 (OMK-1)

YkasaTb NpaBuribHbIA OTBET

Odncnepcusa ceeta - 310

3aBMCMMOCTb MoKasaTens NPenoMIeHnst BelwecTBa OT YacToThbl CBETA
3aBMCMMOCTb MOKa3aTensi NPenoMeHus OT BellecTBa

3aBMCMMOCTb (Da30BOW CKOPOCTW CBETOBbLIX BOJIH OT 4YacTOThbl CBETa
3aBMCMMOCTb CKOPOCTY CBeTa OT cpeabl

HeT BEepHOro oTBeTa

abrwbd=

3agaHue 14 (Ol1K-1)

YkasaTb NpaBuribHbIA OTBET

TennoBoe n3nyyeHne copepLlaeTcs

1. 3a cyeT 3Hepruu, BbIAENSAOLLENCS NPU XUMUYECKOW peakuum

2. 3a cyeT BHYTPEHHEeN 3Heprum Tena

3. 3a cYeT aHeprum BarieHTHbIX 3NIEKTPOHOB

4. 3a cyeT MOMUHECLEHUMN SNEKTPOHOB

5. HeT npaBurbHOro oTBeTa

MonHbIN KOMNMEKT TECTOBbIX 3adaHui B kKoprnopatuBHon TecTtoBol obonodke ACT pasmeleH Ha cepsepe YUT
OBI'YTC, a Takke Ha canTe YHuBepcuteta B pasgene COO ABIYTC (obpasoBaTtenbHasa cpeda B JIMYHOM KabuHeTe
npenogasartens).

3.2. CooTBeTcTBUE Mexay 6anbHON U PENTUHIOBOW CMCTEMAMM OLLEHUBAHWUS 3HAHWIN, YMEHWI, HAaBbIKOB 1 (MnN)
onblTa AeaTeNnbHOCTW, YCTaHaBNMBaEeTCa NOCPEACTBOM crneaywen Tabnmupl

Ob6bekT Moka3aTenu oueHnBaHuA OueHka eipﬁzfgroa
OLIEHKM pe3ynbTaTtoB 00y4YeHus pesy
0byyeHus
60 6annos n meHee «HeynosnetsoputenbHO» Hun3knin ypoBeHb
. 74 — 61 6annos «Y[OoBNeTBOpUTENBHOY [MoporoBbii ypoBeHb
O6yuvatowuics =
84 — 75 6annos «XopoLuo» [MoBbILWEHHbIN YPOBEHb
100 — 85 6annoB «OTnNUYHO» Bbicokuni ypoBeHb

4. OueHkKa oTBeTa obGy4aloLllerocss Ha BONnpochl, 3agadvy (3agaHume) ak3ameHaLMOHHOro 6uneTta, 3a4eTa,
KYPCOBOIO NPOEKTUPOBaHMUS.
OueHka oTBeTa oby4yaroLlerocs Ha BONpochl, 3agavy (3agaHune) sk3aMeHauuMoHHOro bunera, 3aveta

CopepxaHue LwKkanbl OLeHMBaHNS

3rneMeHTbl oLeHUBaHNS HeypnoBneTsoputensHo | YaoBneTBoputensHo XopoLuo OTnunyHo
He 3auyteHo 3ayTeHo 3a4yTeHo 3ayTeHo

CooTeeTcTBMe oTeeTos |l10nHOE 3HaunTenbHbIe HesHaunTenoHble |lMonHoe
hopMynMpoBKam HEeCcoOoTBETCTBUE MO NMOrpeLUIHOCTH MOrpeLuHoCTn COOTBETCTBUE
BOMPOCOB (3a4aHuin) BCEeM Bonmpocam

NonHoe 3HaunTenbHoe Hes3HnauntenbHoe |CooTBeTcTBME
CTpykTypa, HEecooTBETCTBME HecooTBeTCTBUE HEecoOTBETCTBME KpUTEpUIO Npun
roCcNeAoBaTeNbHOCTS U KpuTepuio. KpUTEPUIO KpUTEPUIO OTBEeTe Ha Bce
noruka oteeTta. YMeHue

BOMPOCHI.

YeTKO, MOHATHO,
rpamoTHO 1 cBOOOAHO
manaraTb CBOW MbICIN

[NonHoe He3HaHune MNmetoT mecTo NmetoT mecTo MNonHoe

HOPMaTUBHON U CYLLLECTBEHHbIE HeCyLLleCTBEHHbIE  [COOTBETCTBUE

npaBoBow 6a3bl ynyLieHus (HeaHaHue |ynywieHus u OaHHOMY KpUTEpULO
3HaHWe HOPMaTUBHBIX,  |creyunanbHOI fonbluer yactu U3 He3HaHue OTBETOB Ha Bce
NPaBOBbIX AOKYMEHTOB  [nuTepatypbl AOKYMEHTOB U OTOENbHbIX BOMpPOCHI.
1 cneymarnbHOn cneuunanbHom (eavHUYHBIX) paboT
nuTepaTypsbl nuTepartypbl No 13 yucna

HasBaHuo, obsazaTenbHON

cofepXaHuio n T.4.).  |nutepaTypbl.




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 cBd3aTb
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 NpenogasaTtens
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




