OueHo4YHble MaTepuanbl Npy popMUpPoOBaHUM pabounx nporpamm

ANCUMNInH (Moaynemn)

HanpaBneHue noarotoBku / cneunanbHOCTb: NOXAPHAA BE3OMNACHOCTb
Mpodunb / cneunannsauyms:

OucunnnuHa:

dusnka

dopmMupyeMble KOMNETEHLMN: OnK-1

1. OnucaHue nokasatenemn, KPUTEPMEB U LUKaN OLEHUBAHUA 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

[MOBbILLEHHbIN YPOBEHb
Bblcokunin ypoBeHb

LLikanbl oueHnBaHus

KOMMEeTeHUNI npu caadve 3k3amMeHa unum 3adveTta Cc OLleHKOM

HocturHytein
YPOBEHb
pesynbTara
0oby4eHus

XapakTepucTuka ypoBHSi ChOpPMUPOBAHHOCTU
KOMMeTeHUnn

LLikana oueHMBaHus
3K3aMeH unu 3a4eT ¢
OLEHKOM

Huskunn
YPOBEHb

Obyuatowmics:

-o6Hapyxun npobenbl B 3HAHNSAX OCHOBHOMO y4ebHO-NpOrpaMmHoro
mMaTepuana;

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

-He MOXeT NPOoAOIMKNTL OByYeHne UNn NPUCTYNUTL K
npoceccrmoHanbHOM AeATeNbHOCTN N0 OKOHYaHWUKM nporpamMmbl 6e3
AOMOSNHUTENbBHBIX 3aHATUI NO COOTBETCTBYHOLLEN ANCLMMNIMHE.

HeygnosneTsBopuTensHo

MoporoBbin
YpPOBEHb

Obyuatowmics:

-06HapyXun 3HaHMe OCHOBHOTO y4ebHO-NporpaMMHOro Matepuana B
0bbéme, HeobxooMMOoM AN AanbHenwen 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 NP BbINOHEHUN
3agaHuii No y4ebHo-NporpaMMHOMY MaTepuany, Ho obnagaet
HEOOXOAMMbIMU 3HAHUSIMU A1 UX YCTPaHEeHWsi No4 PYKOBOLACTBOM
npenogasaTens.

YpoBsneTBopuUTErbHO

[NoBbILLEHHbIN
YPOBEHb

Obyuatowmics:

- oBHapyxun nonHoe 3HaHue y4ebGHO-NPorpaMMHOro MaTepuana;
-yCrneLHo BbIMOMHUM 3afaHuns, NpeayCMOTPEHHbIE MPorpamMmMon;
-yCBOWI OCHOBHYKO NUTepaTypy, peKOMEHAOBaHHY0 paboyeit
nporpamMmmoi AUCLUNINHDI;

-nokasan cucTeMaTUYEeCKUiA XxapakTep 3HaHUI y4eBHo-NporpaMMHOro
maTepuana;

-CnocobeH kK caMoCTOSITENIbHOMY MOMNOSTHEHMIO 3HAHUI N0 y4eBHOo-
nporpammHOMY MaTepuany n oGHOBIEHMIO B Xoae AarbHenLei
y4yebHom paboTbl U NPOdeCCMOHANbHOM AEATENBHOCTH

Xopouo




Bbicokuin
YPOBEHb

OOGyuatowmics:

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

-ymeeT cBo6OHO BbINONHATE 3afaHug, NnpegyCMOTPEHHbIE
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 KOMNETEHLUMI NpK caade 3adeTta

LocTurHyTbin XapakrtepucTtuka ypoBHS chOpMUPOBAHHOCTM KOMMETEHLUI LLkana oueHnBaHus
YPOBEHb
pesynbTaTa
0o0yueHus
MoporoBbin Obyuvatowuincs: 3auTeHo
YPOBEHb - oBbHapyXun Ha 3a4yeTe BCECTOPOHHUE, cMcTeMaTmyeckne u rnybokme
3HaHUA y4ebHO-NporpaMMHOro Mmarepuana;
- 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 ObIfo yCTPaHEHO CTYAEHTOM C MOMOLLbH YTOYHSIHOLLNX
BOMNDOCOR:
Hunakumn Obyvatowuiics: He 3auteHo
YPOBEHb - JOMNYCTUI CYLLIECTBEHHbIE YMYLLIEHMS NpY OTBETax Ha BCE BOMPOCHI
npenogaeaTens;
- obHapyxwun npobenel 6onee Yyem 50% B 3HAHWUSIX OCHOBHOMO y4ebHO-
nporpaMMHOro martepuvana
OnucaHuve Wwkan oLeHnBaHus
KomneTeHumn obyyatoLierocs oLeHMBaeTCs criegyoLwmm obpasom:
MnaHnpyemsblii CopepxaHue LwKarnbl OLeHnBaHNS
YPOBEHb OOCTUTHYTOrO YPOBHS pesynbTarta oby4eHus
pesyrnbraros HeypnoBneTsoputensHo | 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 peleHnn 3agaHumn,

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 u npu
KOHCYNbTaTUBHOW
nogaepXke B yactu
MeXONCLUNNNHAPHbIX
cBSA3eN.




YMeTb OTtcytcTBHE Y Ob6yuvatowuics Obyuvatowuincs O6yuatowuincs
obyyarowerocs OEeMOHCTpupyeT nNpoaeMOHCTpUpyeT OeMOoHCTpupyeT
CaMOCTOSITENbHOCTU B | CaMOCTOSAITENLHOCTbL B | camMocTosiTeNbHOE CaMOCTOATENbHOE
NPUMEHEHWUN YMEHWUI NO | NPUMEHEHUM YMEHUIA | MPUMEHEHUE YMEHUI | NPUMEHEHME 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 CaMOCTOATENMbHOCTb B | camocTosiTensHoe CaMOCTOATENbHOE

peLLeHUsi NOCTaBMeHHOM
3agauu no

cTaHgapTHoMy obpasuy
MOBTOPHO.

NPUMEHEHNN HaBblKa Nno
3agaHungam,
peLleHne KoTopbixX Oblno
NnoKa3aHo
npenoaasartenem

NpUMeHeHVe HaBblka
pelleHns 3agaHun,
aHarnornyHbIX Tem,

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

nNpUMeHeHWe HaBbIKa
peLleHns HeM3BECTHbIX
MW HeCTaHAaPTHbIX
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 U3MEPEHU Bbl 3HaeTe? YeM OHM 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 coxpaHeHUs1 MMNynbca U 3aKOH COXPaHEeHNst 3HeprmM ans 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 nHepunn MaTepuanbHOW TOYKW, TBEPAOro Tena.
17. MNnevo cunbl. MOMEHT curbl.
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 aHeprusi, paboTta naeanbHoro rasa.

23. lNepBoe Havano TepmogmMHaMukn. NMpUMeHNTb ero K nsonpoueccam.

YT0 Takoe abcontoTHasa n OTHocuTenbHas owmnbka? B kakmx eguHMLEX OHU N3MEPSTCA?
. ANroputM Bbl4MCIIEHNS OLLIMBOK NPY NPSMbIX U KOCBEHHbIX N3MEPEHMUSAX.
MpaBuna namepeHnst AnvHbI C MOMOLLIbIO LUTAHrEHUMPKYNSA U MUKPOMETpA.
. MNoHaTure cunbl, maccbl.
. 2" 3aKkoH HbloTOHa 1 ero hopMynMPOBKK.
. Uto Takoe koHcepBaTMBHas u gnccunatuBHasa cuctemMbl? MNoHATUe NoTeHuMansHoro 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.
57.
58.

59.
60.
61.
62.

63.
64.
65.

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

AgnabaTunyeckui npouecc (l-oe Havyano, ypaBHeHue [lyaccoHa).
MNokasaTens aguabatel. HYucno ctenexen cBoboas! i, Tennoemkoctn Con Cy,.
ABneHnsa nepeHoca.
Mpupoaa BA3KOCTU. [pagneHT CKOpOCTy.
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 NPoaoSIbHON 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. DNekTpoeMKOCTb NIOCKOro KoHAeHcaTopa (BbIBOA).
OnNeKTPOeMKOCTW napanmnenbHO 1 NoCneaoBaTeribHO COeANHEHHBIX KOHAEHCaTOPOB.
OnekTpryeckas cxema no U3MEPEHUI0 EMKOCTU KOHAeHcaTopa (Ha3HayeHne BCEX ANIEMEHTOB).
XapaKkTepuCTUKM aNeKTpuYecKkoro Toka, 3akoH Oma B audpcpepeHumansHom dopme.
3amMkHyTas anekTpuyeckas uenb. 3akoH OMa B MHTerpansHon cpopme.
3akoH [xoyns-JleHua B MHTerpanbHon opme.
dusnyecknit cmbicn SC.
lMoneaHas MOLLHOCTb, ee 3aBUCMMOCTb OT CONPOTUBMEHUSA R. YcnoBue makcumyma.
HanpsikeHHoOCTb nons. MNMoTeHuyuwan. CBasb Mexay HUMMW.
CvnoBble 1 9KBUMNOTEHUManNbHbIE MOBEPXHOCTN MO TOMEYHOro 3apsaa.
OCHOBHbIE 3N1EMEHTbI 3NIEKTPOHHO-MY4eBON TPYOKU (YepTex).
CKOpOCTb 3MeKTPOHOB, NPOLUEALINX BTOpon aHoAd. Beisog dpopmynbi.
TpaeKkTopus aNeKTPOHOB B MPOCTPAHCTBE OTKIMOHSAIOLMX NNACTUH.
Ounone. Mnevo gunons. 3NekTpu4eckMin MOMEHT AMMONS.
ABneHue nonspusauun amanekTpuka. Bektop nonspusaumm.
PU3NYECKMIN CMbICIT AUINEKTPUHECKOWN NMPOHMLIAEMOCTN BELLECTBA.
CerHeToanekTpukn, X OTIIMYMSA OT OCTalbHbIX AN3NEKTPUKOB.
Muctepesnc. MNokasaTb Ha netne ructepesunca Hoor. (MK Pocr) U Egoopy,
YUT0 Takoe marHeTpoH? Ero cxema (BMA cBEPXY).
lMokasaTb Ha cxeme MarHeTpoHa HanpasreHWe BEKTOPOB:

a. U— CKOpPOCTb 3MEKTPOHA,

b. B — BekTOp MHAYKUMM AN Noboro HanpasneHns Toka,
F,, — cuna JlopeHua.
N306pa3nTb TpaekTopmio ANIEKTPOHOB B MarHETPOHE NPW pasnnyHbiX 3HaYEHNSX TOKOB B CONEHoMAE.
3akoH Amnepa.
Cwuna JlopeHua.

BekTop MarHMTHOW MHAYKUUW, HAaNPSAXXEHHOCTb MarHUTHOrO NOIsl, MarHNTHas NPOHULLAEMOCTb cpeabl.

3akoH buno-Caeapa-Jlannaca.

Bektop vHAykumyn B MarHWTHOro nonsi 6€CKOHEYHO AMMHHOrO MPSIMOSIMHEAHOrO MPOBOAHMKA C TOKOM |
(cbopmyna).

BekTop MHAykuMm B MarHMTHOro nonsa gns otTpeska NnpoBOAHMKa C TOKOM (dhopmyna).

BekTop vHayKkumyn B MarHUTHOro nonsi B LLEHTPe KpyroBoro Toka (dopmyna).

ABneHue anektpomarHutHon nHaykumun. Onpegenexve. MNMpaswno JleHua.

3akoH ®apapges, ero BbIBOA.

ToK/ Npu 3amMblKaHUKN U pas3mblkaHuK Lienn. AsneHne camoungykuumn, 34C camonHaykumm (hopmyna).
VHAYKTMBHOCTb KaTyLIKW. B3auMHasa MHOYKTUBHOCTb KaTyLUeK.

BuxpeBble TOkU. BpegHbl OHWM unu nonesHbl? [loyemy cepaeyvyHuKM TpaHCcOpMaTopoB He AenatoT
CMAMNOLWHbIMN?

2 cemecTp:

73.
74.
75.
76.
77.
78.
79.
80.
81.

Kakne cBeToBbl€ BOJIHbI SBMAIOTCH KOr€PEHTHBIMU?

WHTepdepeHuus, onpeaenexHue.

FeomeTpuyeckasa n onTudeckas gnvHa nyTu, onTuyeckas pasHOCTb XoA4a, YCINOoBMS MakCUMyma U MUHUMYMa.
YcTaHoBKa ansa «konew HbloToHa», Xo4 fyvyen B HEN.

MpakTuyeckoe NpUMEHeHNE SBNEHNS MHTepdepeHL MM cBeTa.

Ondpakuuna ceeTta, onpegenexHue.

MpuHuun MNonreHca — GpeHens.

®PPOHT BOSHbI TOYEYHOIO N OECKOHEYHO YAANeHHOro UCTOYHNKOB, PUCYHOK.

MeTopa 30H ®peHens Ansa Kpyrnoro oTBepcTUd. YCnoBms MakcuMyma u MUHMMyMma B Touke M akpaHa.



82. MeToa 30H ANs Wwenu, ycnosms MakcMMyma 1 MUHUMYMaA.

83. BHewHun dotoaddekT, onpeneneHme.

84. YpaBHeHue coToaddekTa.

85. 3akoHbl poToahdekTa.

86. YcTponcTtBo hoTO3NEMeEHTa.

87. MpuHumn paboTbl POTOYMHOXMTENS.

88. Mogenu atoma TomcoHa, Pesepdopaa, bopa.

89. Tocrtynatbl Bopa 1 nponcxoxgeHve NMHeENYaTbIX CNEKTPOB.

90. NmeeTcst nn Kakasi-Nnnbo CBSA3b MexXOy 4YacToTon obpalleHWst 3anekTpoHa BOKPYr f4pa atoma Bogopoga M
YacTOTOW ero nsny4yeHns? ) 5

91. BbiBecTy hopMyribl AN ONPEAEneHnsi CKOPOCTU dMieKTpoHa Ha n” opbute v paguyca n” opbuThbI.

92. OxapakTep13oBaTb U3MEHEHNSA KUHETUYECKOWN, MOTEHUNANbLHOMW U NOMHOW SHEPrMN ANeKTPoHa B atome npu
€ro yganeHum oT gapa.

93. YUTo Takoe BaneHTHas 30Ha, 3anpeLleHHasa 30Ha 1 30Ha NPOBOAUMOCTM?

94. Kakvne nonynpoBOAHWKM Ha3bIBAKOTCA COOCTBEHHbIMW, a Kakne — NpMMeCHbIMnN?

95. OT 4Yero 3aBMCUT KOHLUEHTpauus CcBOBOAHbIX HOCUTENeW 3apsga B N-MONynpoBoAHWKE W B p-
nonynpoBOAHMKE?

96. OcobeHHOCTM TemnepaTypHON 3aBUCUMOCTU 3NEKTPONPOBOAHOCTH MOSTYNPOBOSHNKOB.

97. OcobeHHOCTM TeMMNepaTypHON 3aBUCUMOCTW 3NIEKTPONPOBOAHOCTM METASIOB.

98. TlornoweHne, CNOHTAHHOE Y BbIHY>KAEHHOE U3MNYyYEHUSI.

99. OCHOBHbIE KOMMOHEHTBI ONTUYECKOrO KBAHTOBOrO reHepaTopa. OxapakTrepn3oBaTb MX.

100. Kakoe cocTosiHne cpefpbl Ha3biBaeTCA NHBEPCHBLIM?

101. MNo4eMy cMecb renusi 1 HeoHa SIBNSIETCS XOPOLUEN akTUBHOW cpeaow ans razosoro OKI?

OTnuumsa nasepHoro nsny4yeHns ot ndoro Apyroro N3nyyYeHus.

MpumepHoe cogepxaHue 3agad ana PP 1
KomneteHuun OIMK-1:

1 cemecTp:
1 3apaya: KameHb GpolueH BepTUKanbHO BBEPX C HavaNlbHOW CKOPOCTBIO :20MC. Mo ncTeyeHwnn, kakoro

BpeMeHn Haxoautca Ha BbicoTe h=15x7 HalTn ckopocTb KaMHSA Ha aTon BbicoTe. ConpoTvMBneHMeM Bo3ayxa
npexebpeyb. MpuHats g =10 %2 .

2 3apayva: 3ByKoBble konebaHus, umetowmne vactoty v = 0,5« y 1 amnnmtyay A4 = 0,25mum, pacnpocTpaHaoTcs B
ynpyroi cpege. OAnuHa BonHbl A = 70cm . HainTu: 1) ckopocTb pacnpocTpaHeHms BOMH; 2) MakcuMarbHY CKOPOCTb
yacTuy, cpegpbl.

3 sagava: Ouck pagmycom I =20cm BpawaeTca cornacHo ypasHewnmo @ = A+ Bt+Ct°, rae A=3pao,

B:—lpay, C:O]_paa . OnpegenuTb TaHreHumanobHoe, HOpMarnbHOE W MNOSIHOE a, YCKOPEeHUA ToveK Ha
c ! c

OKPYXXHOCTU Ancka ans momenTa spemenn t =10C .

4. 3apava: NnoTHocTb rasa p npu gasneHnn p = 96 klMa n temnepatype t = 0°C pasHa 1,35 r/n. Haintn MmonspHyto
mMaccy M rasa.

5. 3agava: OnpenenuTb JaBneHUst p; W p, rasa, cogepxallero N = 10° monekyn 1 umetoLero obbem V = 1 cm’,
npu TemnepaTypax T; =3 Kun T, = 1000 K.

6. 3apgava: K 6atapee ¢ 3[0C ¢ = 300 B BkntoyeHbl ABa NIIOCKUX KOHAeHcaTopa emkocTamu C; = 2nd mn C, = 3nd.
Onpepenutb 3apsag Q un HanpskeHne U Ha nnacTMHKax KOHOEHCATOPOB NpU MocnegoBaTenibHOM M napansesibHOM
coeNHeHMsX.

7. 3agava: [1sa 0AMHaKOBLIX 3apsPKEHHBIX LWapa Haxoaatca Ha pacctosHun F = 60cy . Cuna otTankueaHba F1

wapos 70-107° H . Mocne Toro kak Lwapbl NPUBENN B COMPUKOCHOBEHUE W yOANWMM APYr OT Apyra Ha npexHee
y -4
paccTosiHue, cuna oTTankvBaHbs Bo3pocna u crana pasHon F, =1,6-107 H . Bbluucnutb 3apsgsl g Uy,

KOTopble BbINM Ha LWapax [0 UX CONPUKOCHOBEHWS. [MaMeTp LapoB CYMTaTb MHOTO MEHbLUUM PaCCTOAHUS MeXay
HUMM.
8. 3ajava: OnekTpoH B HeBO36GYXAEeHHOM aToMe BOAOpoAa ABWXKETCA BOKPYr SApa Mo OKPYXHOCTM paguycoMm

r =53nm. BbluUCIUTL MarHUTHBIN MOMEHT P, OKBMBANEHTHOrO KPYroBOro TOKa M MEXaHU4Yeckni MOMeHT M,

OEVCTBYIOLLMIA HA KPYrOBOW TOK, €CNY aTOM MOMELLEH B MAarHUTHOE Mofe, NMMHUU MHOYKLUM KOTOPOro napansenbHbl
NNockocTn opbuThl anekTpoHa. MarHnTHas nHaykuma B nons paeHa 0,1Tn.

9. 3apava: JnekTpuyeckoe rone co3daHo AByMsi ToueuHbiMu 3apsgamu Q, =40nKn wn Q, =-10nKx,
Haxopgawmmmcst Ha pacctosHun 0 =10cm apyr ot apyra. OnpeaennTb HaNPSHKEHHOCTL MOMS B TOYKe, yAaneHHOoM
oT nepsoro 3apsiaa Ha I, =12cm v ot BTOpOrO Ha I, = 6CMm .



MpumepHoe copepxaHune 3agad ons PIrP2
KomneteHuun OMK-1:

2 cemecTp:

1 3agava: Ha koHuax megHoro nposoga anuHow | = 5 M nogaepxumeaetca HanpsbkeHne U = 1 B. Onpepenntb
NMOTHOCTb TOKa j B NpoBOJeE.

2. 3agava: 1o TOHKOMY MPOBOAHUKY, U3OTHYTOMY B BMAE MPaBUIbHOrO LUECTUYroNibHMKA CO CTOpOHOM a =10
cm, nget Tok | = 20 A. OnpegenuTb MarHUTHYO MHOYKLUMIO B B LEeHTpe LecTMyronbHuUKa.

3. 3apgava: B ogHopogHOM MarHuUTHOM none ¢ uHaykumen B = 0,01 Tn nomeleH npamMon NpoOBOAHUK ONTMHOMN |
= 20 cm (nogsopsLme npoeBoaa HaxoasTcsa BHe nond). Onpegenvts cuny F, AeACTBYOLW YO HA NPOBOOHWK, €CMK NO
Hemy TedeT Tok | = 50 A, a yron ¢ Mexay HanpaBneHNeM TOKa U BEKTOPOM MarHUTHOW MHAYKUMM paBeH 30°.

4. 3apava: OnTudyeckasi pa3HOCTb xoda A OBYX MHTepdepupyoLwmx BOfIH MOHOXPOMAaTUYECKOro CBeTa paBHa
0,3 A. OnpegenuTb pasHocTb has Ag.

5. 3apadva: Onpepenutb 3Hepruio ¢oToHa €GOTOHA, COOTBETCTBYHOLIEr0O BTOPOM fMHUMM B MNEpBON
WHppakpacHon cepun (cepum NawweHa) atoma Bogopoaa.

6. 3agava: Kakylo yacTb Macchbl siapa HeWTpanbHOro atoMa MNyTOHUSA COCTaBMsieT Macca ero SMneKTPOHHOMN
06onoykn?

7. 3apadva: Paguyc BToporo TemMHoro konbua HeloToHa B oTpaxeHHOM cseTe r, =0,4 mm. Onpegenntb paguyc R
KPVBW3HbI MMOCKOBLIMYKITON JNNH3bI, B3ATOW AMsi ONbiTa, €CNKM OHa OCBeLLaeTcsd MOHOXPOMaTUYEeCKMM CBETOM C
ONnHOM BONMHbI A = 0,64 MKM.

8. sapgaya: OnpenenuTb SHEPrMIO € (POTOHA, UCMYCKAeMoro mpu nepexode dfieKTpoHa B aTome Boaopoda C
TPETbEro 3HEepPreTMYECKOro YPOBHSA Ha OCHOBHOM.

MpumepHble Bonpockl No 3awmnte PP 1, PI'P 2 n 3agady K NpakTU4eCcKNM 3aHATUAM
KomneTteHuun OMNK-1:

1. Kakvne OCHOBHbIE 3aKOHbI 1 SBIIEHNS UCMOMb3YIOTCS B AaHHOW 3agadve?

2. KakoB chusnyeckun cmbicn 3agaymn?

. Pacckasatb xop pelueHuns 3agayn.

. MNoyemy npu pelleHnn 3agaym ncrnonb3dyetca onpegeneHHas popmyna?
. Kak Bbibupaetcsa bopmyna ans pewueHns 3agadm?

. MoxeT nu 6bITb Apyroe pelueHne 3agayun?

. MoxHO 1 uHTerpanebHoe pelueHve 3agavm 3aMeHnTb guddepeHumnanbHbIM?
. Kakve mogenu ncnonb3syoTcs npy pelleHny 3agadm?

. Kakue ponyweHunsa cgenaHbl npu peweHnn 3agadn?

10. Kakas paamepHOCTb NpUMEHeHa npu pelleHnn 3agadn?

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

O©oO~NO LW

lMprMepHble NpakTu4eckme 3agayn (3agaHus) u cutyaumu
KomneteHuun OMK-1:

1 cemecTp:

1. KameHb GpoLueH BepTUKarnbHO BBEPX C Ha4anbHON CKOPOCTbIO Uy = ZOJ%. Mo ncTeyeHU, Kakoro BpemeHu
HaxoguTca Ha BbicoTe N =151 ? Haittn ckopocTb kaMHs Ha aTol BeicoTe. CONpoTUBREHeM Bo3ayxa npeHebpedb.
Mpunate g =10 %2 .

2. Mo ayre okpyxHocTn pagumycom R =10m gsukeTtcs Touka. B HEKOTOPLI MOMEHT BpEMEHW HOpMarbHOe
yCKOpEHUe Touku &, =4,9%2; B 3TOT MOMEHT BEKTOPbl MOSIHOTO WM HOPMAarnbHOrO YCKOPEHWii 0BpasytoT yron
@ =60°. HaliTn CKOpOCTb U 1 TAHTEHLMANbHOE YCKOPEHWUE d, TOUKM.

3. Teno, 6polueHHoe ¢ GallHN B rOpU30oHTarNbHOM HanpasBfeHU CO CKOPOCTbIO U = ZOMC , YNnaro Ha 3eMrio Ha

paccTosiHum S (0T ocHoBaHUM BalwHK) BoBoe G6onblieM BbicOThbl h 6awwHW. HaiTu BbicoTy 6aluHm.



4. Onck pagmycom I =20cm Bpawaetcs cormacHo ypasHeHmio @ = A+Bt+Ct®, rne A=3pao,

ao ao
B=-1F 4 C= 0,1p /3 . Onpenenutb TaHreHuuasnbHOEe, HOpManbHOe W MOJSIHOE a, YCKOPEHMWs TOYeK Ha
c
OKPYXXHOCTU Ancka ans momenTta spemenn t =10C.
5. BUHT aspocaHeit BpaLlaetcs ¢ yactortoit N = 360mun . CKOPOCTb MOCTYNATENLHOIO ABWXEHNS a9pOCaHeit
paBHa U = 54’0%. C KaKoW CKOPOCTbIO U ABMXXETCS OAMH U3 KOHLIOB BUHTA, ecnv paauyc BuHTa paseH R =1u.

10° MOJIEKYN U nmetoLlero oovem V = 1 oM, npu

6. OnpegenuTb gaBneHns p; u p, rasa, cogepxatwiero N
Temnepatypax T =3 Kwn T,=1000 K.

7. Kakon ob6bem V 3aHMMaeT cMecb a3oTa Maccom m; = 1 Kr 1 rennst Maccom m; = 1 Kr npu HopMarnbHbIX
YCrOBUAX?

8. B 6annoHe BmectumocTblo V = 15 n HaxoguTtca cmecb, cogepxawas m; = 10 r Bogopoga, m, = 64 r
BOAsHOro napa n mz = 60 r okcuga yrnepoga. Temnepatypa cmecu t = 27°. OnpegenvTb JaBneHMeE.

9. Kakylo ycKOpsitoLLY0 pasHOCTb NoTeHumanos U JOMmKeH MpPOWTM  3MEKTPOH, YTOobbl MOMNYy4nUTb CKOPOCTb U =
8 Mwm/c?

10. 3apsia paBHOMEpPHO pacnpegeneH no 6eCKoOHEeYHOW MITOCKOCTU C MOBEPXHOCTHOM  MIOTHOCTbIO 0 = 10
HKn/M?. OnpegenuTb pasHOCTb NOTEHLMANoB OBYX TO4YeK Monsi, ogHa M3 KOTOPbIX HaxOoQMTCS Ha MMOCKOCTH, a
Opyras yganeHa ot Hee Ha pacctosiHue a = 10 cwm.

11. K 6atapee ¢ 3[1C ¢ = 300 B BkntoveHbl ABa NMOCKUX KOHAeHcaTopa emkocTamn C; = 2nd un C, = 3nd.
Onpenenutb 3apsa Q v HanpshkeHne U Ha nnacTUHKax KOHOEHCATOpPOB NP nocneaoBaTeribHOM W napannenbHOM
COeaANHEHMSX.

12. Ha koHuax megHoro nposoga anuHow | = 5 m nopgepxuBaetca HanpsbkeHme U = 1 B. Onpegenutb
NNOTHOCTb TOKa j B MPOBOAE.

KomneteHuun OMNK-1:
2 cemecTp:

1. No ToHKOMY NPOBOAHWKY, N3OTHYTOMY B BUAE MPaBUIIbHOMO LLIECTUYrofibHUKa co ctopoHon a =10 cm, uaet
Tok | =20 A. OnpegennTb MarHUTHYO MHOYKUMIO B B LEHTPE LWeCcTUyromnbHuKa.

2. ObmoTka comeHouga COAEPXMT [OBa CMod, MAOTHO Mpuneravwmx Apyr K Apyry BUTKOB nposoaa
anameTtpom d = 0,2 mm. OnpegenuTb MarHUTHyK MHAYKUMIO B Ha ocu coneHoupa, ecnv no npoBoay uaeTt Tok | =
0,5A.

3 B ogHopogHOM MarHuTHOM none ¢ uHaykumen B = 0,01 Tn nomelyeH npamon npoBOAHMK anuHon | = 20 cm
(nogBoaswme nposoga HaxoasaTcs BHe nonsd). Onpegenutb cuny F, AeNCTBYIOLWYIO 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.Mo Butky pagnycom R =10cm TedeT Tok | =50 A. Butok nomelyeH B ogHOpoaHOE MarHuTHoe none (B =
0,2 Tn). OnpegennTb MOMEHT cunbl M, AeNCTBYIOLWEN HA BUTOK, €CINN NITOCKOCTb BUTKA cocTaBnseT yron ¢ = 60° ¢
NVHUSAMU MHOYKLUNW.

6. MpoToH BreTen B MarHUTHOe none nepneHanKynapHo NMHUSM MHAYKUMKW 1 onucan ayry pagunycom R = 10
cMm. OnpefenuTb CKOPOCTb U MPOTOHA, eCnu MarHUTHas nHaykuma B =1 Tn.

7. Pagnyc BTOpOro temHOro konbua HbloToHa B oTpaxeHHom cBeTe r, =0,4 mm. Onpegenutb paguyc R
KPVBU3HbI MMOCKOBbIMYKMNOW NUH3bI, B3ATOW Afis OMNbiTa, €CriM OHa OCBeLaeTcs MOHOXpPOMaTUYecKUM CBETOM C
OnvHon BoMHbI A = 0,64 MkM.  [125 mm]

8. Ha nmactuHy c wenbto, wupuHa kotopon a= 0,05 mMm, nagaeT HOpManbHO MOHOXPOMAaTUYECKUN CBET C
anuHon BomHbl A = 0,7 MkM. OnpefenuTb yron ¢ OTKNOHEHWUs IyyYel, COOTBETCTBYHOLLUIA nepsomMy
ONPaKLMOHHOMY MaKCUMyMYy.

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

10. Yron npenommneHus rnyya B Xugkoctu i = 35°. Onpegenntb nokasaTenb NPenoMneHns n Xnakoctu, ecnm
N3BECTHO, YTO OTPaKEHHbIN MYy4OK CBETA MakCcUMarnbHO NONsPU30BaH.

11. BbluMcnuTtb AnvHY BoOMHbl e bpovna A gns anekTpoHa, npowewero YCKOPSAWLWYH  pasHOCTb
noteHumnanos U = 22,5 B.

12. Bblumcnutb ANuHY BOSHbI Ae bponna A, ons npoToHa, ABMXYLLErocsi Co CKkopocTbio U = 0,6 ¢ (¢ - ckopoCTb
cBeTa B Bakyyme). OUueHUTb C MOMOLLIbIO COOTHOLLEHUS HeonpeaeneHHOCTEN MUHUMATIbHYIO KUHETUYECKYIO SHEPruio
TmindNEKTPOHA, OBWXKYLLErocst BHyTpU cdepuyeckon obnactu  gnametpom d = 0,1 Hm.

lMprMepHbLIN NepeyeHb BOMPOCOB K 3a4eTy:
KomneTteHuunn OMK-1.:
1 cemecTp:



10.
11.

12.
13.

14.
15.

16.

17.
18.
19.

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

26.
27.
28.
29.

30.

31.
32.

MexaHuka

MaTtepuanbHas Todka. Cuctembl otcyeTa. KuHematumka noctynartenbHoro aAsmxkeHus. Tpaektopus. [yTb.
CpegaHsia ckopocTb. MrHoBeHHasi CKOpOCTb.

CpepnHee yckopeHue. MrHoBeHHoe yckopeHue. KacateneHoe n HopMmansHoe yckopeHue. PaBHomepHoe 1
paBHOYCKOPEHHOE ABWMXKEHNE.

[BmxeHune Tena, 6pPOLIEHHOro NOA YrNOM K TOPU3OHTY.

Buapbl B3aumoaencTemi B npupoae. XapakTepucTMKU HEKOTOPbIX CUI: CUMa TSXXeCTU 1 BeC Tena, Curbl
TPEeHUs 1 ynpyrocTu.

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

BTopoi 3akoH HetoToHa. [uddepeHumnansHasa popma BToporo 3akoHa HetoToHa. TpeTuin 3akoH HbloToHa.
"paHnLbl NPMMEHNMOCTY 3aKOHOB HbloToHa. CrnoxeHune cun.

OnpepgeneHne mexaHudeckon paboTbl (MOCTOSHHOM U MeHsoLencs) cunbl. 'paduyeckoe NnpeacTaBneHne
paboThbl.

KuneTtuyeckasi aHeprusa. CBA3b KUHETMYECKOWN 3Heprun ¢ paboTon. [Npumepsbi.

KoHcepBaTtuBHble cunbl. [MoTeHumnansHoe none. MNoTeHunansHas aHeprusa n ee cBa3b ¢ paboTomn.
lMoTeHuwanbHas aHeprusa Tena B none TSKeCcTn 3eMnn. AHeprusa CxXaTom NPYXMHbI.

MexaHn4yeckasn sHeprns. 3aKOH COXpaHEHMST MexaHn4deckon aHepruun. Npumepsl.

KuHemaTuka BpallaTtenbHOro ABMXeHUS. YInoBoe nepemelLleHme, yrinoBas CKOpOCTb U YrOBOE YCKOPEHNE.
BekTopHbIN xapakTep BenMyuH. YacTtoTa u nepuog BpaLleHus.

OnpepgeneHune momeHTa cunbl. INneyo cunbl. OCHOBHOE ypaBHEHWE AMHAMUKM BpaLLaTENbHOIO ABMKEHNS.
MoMeHT nHepumn abCcomnmtoTHO TBEPAOro Tena (BblYMCIIEHUS MOMEHTOB UHepLMK). PU3NYECKUA CMbICTT
MOMeHTa nHepumn. Teopema LUTtenHepa.

OnpepgeneHne MoOMeHTa MMMynbca. 3akoH COXpaHeHUst MOMEHTa umnyrnbca. MNpumepsbi.

KuHeTuyeckasi aHeprusa Bpallatolleroca tena. Paborta npy BpalwlatenbHOM ABWKEHUN. JHEPrusa KaTsALwerocs
uunuHapa.

MoctynaTbl SnHWTENHA. MNMpeobpasoBaHusa JlopeHua. Cneacteusa us npeobpasosaHuii JlopeHua.
OaHOBPEMEHHOCTb.

Cnepcteusa n3 npeobpasoaHuin JlopeHua. JlopeHUeBO CokpalleHne AnuHbI.

Cnepcteusa n3 npeobpasosaHun JlopeHua. 3amegnexme spemenn. iHtepsan.

Penatneuctckas guHamuka. Penartnesuctckas macca. B3aumocBsisb aHeprnm n macchl.

TepmognHamuka

OcHoOBHOE ypaBHEHME MOMEKYNSIPHO-KMHETUYECKOM TEOPUN naeanbHoro rasa.

VoeanbHbin ras. [a3oBble 3akoHbl. YpaBHeHne MeHaeneeBa-KnaneripoHa.

3akoH MakcBenna gnsi pacnpegeneHns MoseKyn no CKOPOCTAM.

BapomeTtpunyeckasa popmyna. PacnpegeneHme bonbumaHa.

Yucrno cteneHer ceBoboabl. 3akoH bonbumaHa o0 paBHopacnpegeneHum aHeprum nNo cteneHsim ceobonpl.
BHyTpeHHsis1 aHeprus ngeansHoro rasa. PaboTta rasa npu pacwmpeHun. PaboTta rasa npu pasnmnyHbix
npotieccax.

MepBoe Hauyano TepmoanHamMukn. NpuMeHeHWe NepBoro Hayana TepMoguHaMUKN K M30MnpoLieccam.
TennoemKkocTb rasoB. YpaBHeHne Maiepa.

Kpyrosow npouecc. Obpatumeivi, HeobpaTumein npouecc. Linkn KapHo n ero Krg.

Cratuctnyeckme 3akoHOMEpPHOCTW pacnpeaeneHnss Monekyn rasa no obbemy. SHTponusa n ee
CTaTMUCTMYECKOE TONKOBaHME. M3MeHeHne aHTponuu. PacyeT n3amMeHeHns SHTPONUM Npu pasnmyHbIX
npoueccax.

Bsaumopgencteme mornekyn. YpaBHeHWe COCTOAHNA pearnbHOro rasa. Ml3otTepmbl peanbHOro rasa.
BHyTpeHHsa aHeprusa peanbHoOro rasa.

ONEKTPUYECTBO U MOCTOSAHHbLIN TOK

3akoH KynoHa. MNpumeHeHune 3akoHa KynoHa B criydae HeTOYEeYHbIX 3apshKEeHHbIX Tern.

OnekTpuyeckoe none. HanpsxxeHHOCTb anekTpocTaTtuyeckoro nons. MNpuHumn cynepnosuummn. Cunosble
nuHUN.

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

laycca ons anekTpoctatudeckoro nons. MpuMeHeHne Teopembl OcTporpaackoro-raycca ans pacuyeta
3MeKTPOCTaTUYECKOro nons 6eckoHe4Hon paBHOMEPHO 3apsiKEHHOM cdepbl.

34.Teopema OcTporpagackoro-Faycca Ansa anekTpocTaTyeckoro rnons.

35.

MpumeHeHune Teopembl OcTporpagckoro-laycca ans pacdera aneKkTpocTaTmy4eckoro nonst 6eckoHe4YHon
paBHOMEPHO 3apsXKEHHOW MISIOCKOCTH.

36.Teopema OcTporpagckoro-laycca ans anekTpocTaTMyeckoro nons.

37.

38.

39.

MpumeHeHne Teopembl OcTporpaackoro-raycca Ans pacyeTa a51eKTPoCTaTUYeckoro nonsi 6eckoHeyHom
paBHOMEPHO 3apsKeHHOro Lwapa.

Pa6oTa cun anekTpocTaTMYecKoro nons no nepemMeLleHuio 3apaaa. Linpkynaumsa BekTopa Hanps)kKeHHOCTM
3NeKTPOCTaTUYECKOro Nors.

MoTeHLMan aneKkTpocTaTUYECKoro nons. AKBUNOTEHLMANbHLIE NOBEPXHOCTY.



40.
41.
42.
43,
44,
45,
46.
47.

48.
49.

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

56.
57.

58.

59.

60.

61.
62.

63.

64.

65.

B3anmocBA3b HanpspKeHHOCTU U NoTeHLMana. BaauMmHoe pacnonoxeHne CUNoBbiX NUHUA U
9KBUMOTEHLMAMNbHbBIX MOBEPXHOCTEN.

Buapbl ananektpukos. Bektop nonspusauun. [Ananekrpnyeckas BOCNPUMMUYNBOCTb

OnekTpuyeckoe nore B gnanektpuke. [inanekrpmuyeckas npoHULAEMOCTb N ee CBA3b C BOCMPUUMYUBOCTLIO.
[MpoBoaHUKM B anekTpocTaTudeckoM none. KoHgeHcaTopbl. NeKTpoeMKOCTb NOCKOro KoHAeHcaTopa.
OHeprusa cucTeMbl 3apsaoB. SHEPrusa ANEeKTPoCTaTUYeCcKoro nons.

XapaKkTepuUCTUKM NOCTOSAHHOTO ToKa. [noTHOCTb Toka. 3akoH Oma B AnddepeHumnansHon opme.
ConpoTtmBneHne NpoBOAHUKOB

3akoH Oma gnsa yyacTtka uenu 1 Ans nonHon uenu. ANeKTpoaBWMXKYLLEAsS cuna UCTOYHUKA TOKa.
MpaBuna Kupxroa ons pacdeta anekTpniecknx Lenemn.

PaboTta n molwHocTb Toka. 3akoH [xoyns-JleHua.

Knaccuueckas Teopus anekTponpoBOgHOCTHU.

MarHuTHoe none

HanpsokeHHoOCTb MarHuTHoro nond. 3akoH buo-Caeapa-Jlannaca. [lNpumeHeHne 3akoHa bBwuo-Casapa-
Jlannaca anga pacyeTta UHAYKUUN MArHUTHOro nonsg 6eCKoHEeYHOoro, NPSIMOro NPOBOAHMKA C TOKOM.

3aKoH NOnHOro Toka (TeopemMa O UMPKYNAUMM BEKTopa MHOYKLMWM MarHuTHoro nons). MNpumeHeHne 3akoHa
MONHOro Toka Ans pacyeTta nong 6eckoHeYHO ANMHHOIO corneHouaa. MNMoTok BeKTopa MarHUTHOW MHAYKLUNN.
Teopema OcTtporpagckoro-lraycca gns MarHUTHOro nons.

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

Cwvna Amnepa. Bsanmogenctane napannernbHbIX TOKOB.

MarHuTHble MOMEHTbI 3NIEKTPOHOB 1 aTtoMOoB. [namarHeTnam. MarHeTuku.

Bektop HamarHmyeHHocTn. MarHmTHas BoCNPUMMYMBOCTB. [dua-, napa-marHetvkn. MarHuTHoe mnorne B
BewecTBe. MarHnTHas npoHuuaemocTb. PeppomMarHeTmKu.

fBneHuns anekTpoMarHuTHom nHaykumn. Beisog 3akoHa ®apages-JleHua. MNMpaswno JleHua.

Camoungykuus. MHaykTmBHOCTb. VHOAYKTMBHOCTb ©6ECKOHEYHO ASIMHHOMO coreHouaa.QHeprus MarHMTHOro
nons. O6bemMHas NNOTHOCTb 3HEPrumn.

Cuctema ypaBHeHuii Makceenna. 3HadeHne Teopumn Makceenna.

KonebaHus

lapMoHunyeckne konebaHms M UX  XapakTepucTuki. KuHemaTtmka rapmoHuYeckux  KonebaHwn.
OnddepeHumnanbHoe ypaBHEHWE TapMOHUYECKMX Konebanun. OSHeprus rapmMoHMYeckuMx korebaHum
(MexaHN4ecKnx 1 aNeKTPUYECKnX).

OnddepeHunanbHoe ypaBHEHME TFapMOHWYECKUX KorebaHui NPYXUHHOTO U PU3NYECKOrOo MasiTHUKOB.
Mepuropg konebaHun 3TUX MasiTHUKOB.

"apMoHunyeckne konebaHus B konebatensHoM KoHType. Popmyna TomcoHa.

OnddepeHunanbHoe ypaBHEHME  3aTyXawWMX MEXaHWYeCcKUx W 3NEKTPUYECKUX  KOnebaHun.
Jlorapnmmyecknin AeKpeEMEHT 3aTyxaHus.

OnddepeHunanbHoe ypaBHEHNE BbIHYXAEHHBIX MexaHWdeckux konebaHum n ero pelueHne. PesoHaHCHble
KpuBbIE.

lMNepemeHHbIN TOK. [TOoNHOE conpoTuBneHWe Lenu nepeMeHHoro Toka. NocnegosartensHoe 1 napannensHoe
coeavHeHue.

CnoxeHune konebaHuM OOHOrO HanpaBfeHMs OOWHAKOBOW 4acToTbl. BekTopHble guarpammbl. CrioxeHue
konebaHui ogHoro HanpaeneHus. buenns. CnoxeHue B3avMHO NepneHAuKynspHbIX kKonebaHwun. Purypbl
Jluccaxy.

MpuMepHbIN NepeyeHb BONPOCOB K 3K3aMEHY:
KomneTteHuyun OlK-1:
2 cemecTp:

66.

67.
68.

69.
70.

71.

72.

73.

BonHoBble npouecchl. MpogonbHble U nonepeyvHble BOMHbl. YpaBHeHue Oeryuwleir BOmHbl. BonHoBoe
ypasHeHue. BonHosown nakeT. ['pynnosas cKopocCTb.

BonHoBas u kBaHTOBas onTuka. KBaHTOBas MexaHuka

OneKTPOMarHUTHbIE BOSHbI. XapakTepUCTUKM CBETOBbIX BOMH. VIHTEHCUBHOCTb CBETOBOW BOSHbI.
KorepeHTHOCTb CBeTOBbIX BOMH. WHTepdepeHumss cseTa OT [OBYX WCTOYHUKOB. WHTepdepeHUMOHHbIe
yCrnoBus ANns pasHocTu a3 u pasHoCcTH xoaa.

MeTtogabl HabnoaeHusa nHtepdepeHunn ceeta (bunpmnsma dpeHens, onbiT KOHra)

UHTepdepeHUnss B TOHKMUX NneHkax. BouiBog copMynbl Ans OoNTUYECKOW pasHOCTW xoda fyvyen B TOHKOW
nneHke.

Buabl andppakuun. MpuHuun MonreHca-®perHens. Meton 30H ®peHend. Odudpakums cBeTa Ha Kpyrnom
OTBEPCTUN, OT KPYrIoro Aucka, Ha y3kon LWenu, Ha AndpakunoHHOW peLueTke.

Oudpakumna peHtreHoBcknx nyyven. Ycnosue Bynbda-Bparros. MNpumeHeHne andpakuum peHTreHOBCKOro
N3nyyeHus.

EctecTBeHHbI 1M Nonspu3oBaHHbIN cBeT. 3akoH bpioctepa. 3akoH Mantoca. lNMonspusauua ceeta npu
ABOMHOM nyyenpenomneHuun. Quxpousm. Npuama Hukons. OnTudeckas akTMBHOCTb BeLLecTBa.



74.

75.

76.
77.
78.
79.
80.

81.
82.

83.

84.
85.

XapaktepucTukm TennoBoro nsnydeHus. 3akoH Knpxroda. 3akoH CtedaHa- bonbumaHa. 3akoH cMmelleHus
BuHa. 3akoH Panes —[xuHca. YnbTpadumoneTtoBas katactpodpa. ®opmyna lNnaHka. 3akoHbl TennoBoro
N3nyyeHns u ux nonyyeHue ns opmynsl NnaHka.

3akoHbl hoToadhdpekTa. BonbTamnepHas xapakTepucTuka oToToka. 3agepkuBarowmm noteHuman. Tok
HacbiweHns. PaboTta Bbixoga. YpaBHeHne JnHWTeHa ans  d¢otoadpdekrta. KpacHas rpaHuua
doToadpdekra.

doToHbI. [laBneHue ceeTa . AdpdekT KomntoHa. KopnyckynsipHO-BONTHOBOW Ayanuam cBeTa.

OnbiT Pesepdopaa. Moctynatel Bopa.

KopnyckynsapHo-BonHoBon gyanuam BewecTtBa. [nvHa BonHbl  ge-bponnda.  3kcnepumeHTanbHble
AoKasaTenbCTBa BOSTHOBbIX CBOMNCTB YacTuL,.

CooTHoweHne HeonpegeneHHocTen enseHbepra. BbeiBog COOTHOLWEHWS HeonpedeneHHOCTe Ha OCHOBE
BOSMHOBbIX CBONCTB YacTuL.

YpaBHeHve LWpeanHrepa. ®usmuyeckun cmbicn ncu-dyHkumn. PeweHne ypaBHeHus LWpeaumHrepa ans
©eCKOHEeYHO-rNYBOoKOWN NOTEHLMANbHOW AMbI.

MoTeHumanbHei 6apbep. TyHHENbHbLIN 3P dEKT. [AaPMOHUYECKUI OCLMMNSATOP.

3akoHOMepHOCTU B aToMHbIX cnekTpax. dopmyna banbmepa. bopoBckas mopene aroma Bogopoaa.
HocTonHcTBa 1 HegocTaTkn Teopun bopa.

KBaHTOBOMEXaHM4yeckas mogenb atoma Bogopoaa. KsaHToBble uncna. BelpoxgeHHble cocTosiHus. [Npasuna
oTbopa.

CroHTaHHOE 1 BbIHYXXAEHHOE n3nyyeHuve. Jlasepsl.

OHepreTndeckne 30HbI B KpucTannax. CTpyKTypa 3HepreTMyeckMx 30H MeTansfioB, MOfynpOBOAHMKOB U
AnanekTpukoB. [NonynpoBoaHuKM (CoObCTBEHHBbIE N MpUMECHbIE). CTPYKTYpa dHEPreTUYeCcKnX 30H MPUMECHbIX
1 cobCTBEHHbIX NOMNYNPOBOAHUKOB.

O6pasel, 3k3aMeHaLMOHHOro bunerta

JBI'VIIC
OK3ameHaLUnoHHbIN 6uneT Ne
no AMCLMNMNHE «YTBEPXOAK0»
911) & Kacbeapa dunamnka 3aB. kacbenpoit
(k911) dusuka n TeopeTndeckas QNS HanpaBneHWs! NOArOTOBKM / MeaHoB B.W., nok. us.-var.
) Mexa”"”éa 5 cneunanbHoOCTy Hayk, npoceccop
CEMECTP, yHEDHbIN TOA 20.05.01 MOXXAPHASA EE30MNACHOCTb «__» 20 .

1. MarHuTHOe none
Hanps»keHHoCTb MarHuTtHoro nonsi. 3akoH Buo-Casapa-flannaca. lNpumeHeHne 3akoHa Buo-Casapa-flannaca
ONsl pacyeTa MHAYKLUUU MarHMTHOro nonst 6eCKOHEYHOro, NpsiMoro NpoBogHunka ¢ Tokom. (OMMK-1).

2. Bonpoc . ®otoHbl. laBneHue ceeTa. ekt KomntoHa. KopnyckynsapHo-BonHoBomn gyanuam ceeta. (OlK-1)

3. 3agava (3agaHue) Ha noBepxHOCTb MeTanna nagaet MOHOXpoMaTU4eCcKUii CBeT C ANNHOM BOMHbI A = 0,1 MKM.
KpacHas rpaHuua dotoadbcpekta Ay = 0,3 mkm. Kakas gonst aHeprum ¢oToHa pacxogyeTcss Ha cooluieHve
ANEKTPOHY KuHeTnyeckon sHeprumn? (ONMK-1).

MpumeyaHve. B kaxgooM ak3ameHauMOHHOM GuneTe OOKHbI NMPUCYTCTBOBATb BOMPOCHI, CMOCOGCTBYHOLMUX
dopmmpoBaHmMio y 0ByYatoLerocsi Bcex KOMNeTeHLUMI Mo AaHHOW AUCUUNIIVHE

3. TectoBble 3aaaHus. OueHKa No pe3ynbTaTaM TECTUPOBAHUS.

3.1. NpumepHble 3agaHnsa TecTa

3aganune 1 (OlK-1)

Bbibepute npaBunbHbIM BapuaHT OTBETa.

Ycnosue 3agaHus: NocnegoBaTternbHOCTL B NOpsiAike BO3pacTaHusa paguyca
1: anekTpoH

2:9Aapo
3: aTom

atoma

4: monekyna




3apaHue 2 (OlMK-1)

MocnepoBaTenbHOCTL B NOpsSAKE BO3pacTaHWs ANUTENbHOCTU
: HC

MKC

MmC

c

MWH

yac

oaRrwd=

3aganune 3 (OlK-1)
Ha pucyHke BEKTOP MFHOBEHHOW CKOPOCTU TOYKN NpU ee ABUXKEHMM Mo Kpmeon AB aTo:
1. Bektop 1 .
2. BekTtop 2

3. Bektop 3 3
4. BekTop 4

5. HeT NpaBunbHOro oTBETA

3aganune 4 (OlK-1)

Yka3aTb NpaBuribHbIA OTBET

Linkn KapHo:

1. CocTouT U3 ABYX M30TEPM U ABYX M3obap
2. CocTounT 13 OBYX M30X0p 1 ABYX nsobap

3. CocTonT 13 ABYX N30TEPM 1 ABYX agnabar
4. 3T0 KpyroBow npoLecc

3apaHue 5 (OlMK-1)

MocnepoBaTenbHOCTb B NOPsSiAKe BO3pacTaHUs ONMTENbHOCTH
MocnepoBaTenbHOCTb B NOpPsiAKe BO3pacTaHus

1: MmlMa

2:MNa

3: klMa

4: MlMa

3apanune 6 (OlK-1)

YkasaTb NpaBuIibHbIA OTBET

Linkn KapHo:

1. CocTouT 13 OBYX U30TEPM U ABYX M30b6ap
2. CocTouT 13 OBYX N30X0p U ABYX M3obap

3. CocTtouT 13 OBYX NU30TepM 1 AByXx aguabar
4. 3T0 Kpyroson npoecc

3apaHwue (OlK-1)

HOCHe,ElOBaTeJ'IbHOCTb B nNopdaKke Bo3pacTtaHunAa TBepaoCTn MaTtepunana
:nap

: XKNOKOCTb

. CTallb

: anvas

: HAHOKOMMO3WTHbIE MEeTaNMMYyecknue NoKpbITUS

A wWN =

3apaHue 8 (OrK-1)
CooTBeTCcTBME MEXOY BUAaMM KornebaTenbHbIX CUCTEM M UX Nepuogamu

MpYXNHHBIN MasTHUK m
T=2rx—
k
DdU3nYecKnin MasTHUK J
T=27|—
mgl
KonebaTenbHblh KOHTYP T =2zJLC
MaTemaTnyecknin MasiTHUK Too \F
=27 |—

3aganune 9 (OlK-1)

BBecTn npaBunbHbIN OTBET C KNaBmaTypbl

MepBuyHas obmoTka TpaHchopmaTtopa nmeet w;=10000 BUTKOB NPOBOAA M BKMOYEHA B CETb NEPEMEHHOIO TOKA C
HanpshkeHnem U;=700 B. Yncno BUTKOB BTOPUYHOWM OBMOTKU Wy, ecnn ee conpoTtmeneHmne r=1 Owm, HanpsXeHne Ha
KoHuax U,=4 B, a cnna Toka B Hel |=1A, ByaeT paBHo:



3aganue 10 (Ol1K-1)

YkasaTb npaBuribHbIA OTBET

3aKOH COxpaHeHUs aneKTpu4eckoro 3apsaa:

1. B 3aMKHYTOW CUCTEME HEPrUs 3apsioB OCTAeTCH MOCTOSIHHOWN

2. B ntobon anekTpnyeckn N30NnMpoBaHHON cMCTEME CyMMa 3apsaoB OCTaeTCHa NOCTOSIHHOM
3. B MHepLumManbHbIX CUCTEMAxX OTCHETa CyMMa 3aps0B OCTaeTCsl NMOCTOAHHOM

4. 3apsa[ CUCTEMbI HE 3aBUCUT OT CKOPOCTU ee ABWXKEHUSI

3apaHue 11 (OMK-1)

YKkasaTb npaBusbHbI OTBET

Cwuna, gencTBytollasi Ha 3apsa, ABVMXKYLLMIACS B MAarHUTHOM nore,
1. oBpaTHO NponopunoHanbHa ero CKopocTu

2. He 3aBMCUT OT ero CKOpoCTu

3. nponopumMoHanbHa KkBagpaTty ero CKoOpocTu

4. npsAIMoO NponopunoHarnbHa ero CKopocTn

3agaHue 12 (Ol1K-1)

YKaxute npaBunbHbIN OTBET

[nanekTpuk oTnnMyaeTcst OT NPOBOAHMKA TEM, YTO

1. B HEM He BO3HUKAET pasgeneHunst 3apsiaoB B 3NIEKTPUYECKOM nore
2. OH COCTOUT U3 HEWUTParibHbIX MOMEKYS, @ MPOBOOHUK N3 MOHOB

3. OH He OKa3bIBaeT BMNMSIHME HA BHELUHEE 3NEKTPUYECKOE none

4. B HEM NpaKTUYECKN HET CBOBOAHBIX 3NEKTPOHOB

3apaHue 13 (OMK-1)

YKkasaTb npaBusbHbIi OTBET

Iucnepcus ceeTa - 3TO

3aBUCUMMOCTb MoKasaTens NpenioMeHnst BELLIECTBA OT 4YacTOThbl CBeTa
3aBUCUMMOCTb MoKasaTens NpenoMseHnst OT BeLLleCTBa

3aBMCUMMOCTb ha30BOW CKOPOCTW CBETOBbLIX BOJIH OT YacTOThl CBETA
3aBUCUMOCTb CKOPOCTU CBETa OT cpeabl

HeT BEpHOro oTeeTa

aRwN =

3apaHue 14 (OMK-1)

YKasaTb NpaBunbHbIA OTBET

TennoBoe n3ny4yeHne cosepLuaeTcs

3a CYeT SHepruu, BblAENSIOLWENCS NPU XMMUYECKON peakumm
3a cyeT BHYTPEHHEN dHeprum Tena

3a CYEeT SHEPruM BareHTHbIX 3MEeKTPOHOB

3a cyeT NMIOMUHECLEHLUM SNEKTPOHOB

. HeT MpaBuWIbHOro oTBeTa

MonHbIN KOMNMEKT TECTOBbLIX 3adaHuiA B kopnopatuBHon TectoBon obonouvke ACT paswmelleH Ha cepsepe YUT
OBIYMC, a Takke Ha canTe YHuBepcuteTa B pasgene COO ABIYTC (o6pa3oBaTtenbHas cpega B NMMYHOM KabuHeTe
npenogasartens).

Sl

3.2. CooTBeTCTBUE MeXAy 6anbHOM U PEATUHIOBOW CUCTEMAMU OLIEHUBAHUST 3HAHWIN, YMEHWIA, HABbIKOB U (1K)
onbiTa AesaTenbHOCTW, YCTaHaBNMBaETCs NOCPEACTBOM crieayroLlen Tabnuupl

Ob6bekT MokasaTenu oueHnBaHUA OueHka eipﬁﬁ::%
OLIEHKM pe3ynbTaTtoB 00y4YeHus pesy
obyyeHus
60 6annoB n meHee «HeynoBneTBopuTENBHO» Hun3kmin ypoBeHb
. 74 — 61 6annos «Y[0BMNeTBOPUTENBHO» [MoporoB.biit ypoBeHb
O6yvatowuiics >
84 — 75 6annos «XopoLloy [MOBbILLEHHBbIN YPOBEHb
100 — 85 6annos «OTnNU4HO» Bbicokuii ypoBeHb

4. OueHKa oTBeTa OGyy4aloLlerocs Ha Bonpockl, 3agavy (3agaHue) aksameHaUMOHHOro 6uneTa, 3a4eTa,
KYPCOBOIO NPOEKTUPOBaHMUSI.
OueHka oTBeTa oby4arLerocs Ha BONpochl, 3agavy (3agaHune) sk3aMmeHaunmoHHoro bunerta, 3ayera

Cop,epx(aHMe LKanbl oueHnBaHunA

AneMeHTbI oLeHnBaHusA
HeynosneTBoputensHo | YaoBneTBoputensHo XopoLuo OTnunyHo




He sauteHo 3auTeHo 3auTeHo 3auTeHo
CooTteeTcTeue oTeeTos |l10nHoE 3HauuTenbHbIe HesHauutenbHble  |[MonHoe
hopMynupoBKam HECOOTBETCTBME MO MOrpeLIHoOCTH MNorpeLIHoCT CooTBETCTBUE
BOMPOCOB (3agaHuni) BCEM Bonpocam
C MonHoe 3HauuTtenbHoe HesnauntenoHoe [(Cootsetctaue
nggng%izTeanocm , [HecooteeTcTBME HECooTBeTCTBME HECOOTBETCTBME  [KpUTEPUIO MpK
A KpUTepuio. KpUTEpPUIO KpUTEpPUIO oTBETE Ha BCe

nornka oteeta. YMeHue

BOMPOCHI.
YeTKO, MOHSATHO,
rpaMmoTHO 1 cBob6oaHO
usnaraTb CBOU MbICNK
[NonHoe He3HaHune NmetoT mecTo MNmetoT mecTo MNonHoe
HOPMaTUBHON U CYLLIECTBEHHbIE HecyLlecTBEHHbIE [cooTBETCTBME

3HaHne HOpMaTUBHbIX,
NpaBoOBbIX JOKYMEHTOB
1 cneumanbHomn
nuTeparypbl

npaBoBow 6asbl
cneuuanbHom
nuTepatypbl

ynyLieHus (HeaHaHue
OonblUer YyacTn 3
AOKYMEHTOB U
cneumanbHomn
nuTepaTtypbl No
Ha3BaHuo,
coaepXaHuo 1 T.4.).

ynyweHusa u
He3HaHve
OTAEeNbHbIX
(eanHUYHbIX) paboT
u3 yncna
obsasaTensHon
nuTeparypbl.

AaHHOMY KpUTEpUio
OTBETOB Ha Bce
BOMPOCHI.




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.

OTBeThI 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
npenogaBaTtens.

MpymeyaHue:
OLEeHMBaHWSA

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




