OueHo4Hble maTepuanbl Npu hopMmMpoBaHUM pabounx nporpamMmm
aucumnnuiH (moaynemn)

HanpaBneHue noarotoBku / CTpOUTENLCTBO KereaHbIX JOPOor, MOCTOB M TPAHCMOPTHBIX
cneuynanbHOCTb: TOHHEenNnen

Mpodunb / cneunannsauyms: MocTbl
OvcumnnuHa: Odusuka

dopmMmupyembie komneteHummu: OrlK-1
1. OnucaHue n0Ka3aTenel7|, KputepueB U LWLKan oueHnBaHuA KOMI'IeTeHLIVIVI.

lMokasaTenun n KpUTEPUN OLLEHMBAHNSA KOMMNETEHLINN

Ob6bekT YpPOBHU CHOPMMPOBAHHOCTH KpuTtepuin oueHnBaHus
OLEHKM KOMNeTeHuun pe3ynbTaTtoB 00y4eHus
Obyuvatowuicsa Huskun yposeHb YpoBeHb pesynbTaTtoB 06yyYeHust
Moporosbii ypoBEHb He HWXe noporoBoro

MoBbILEHHbIN YPOBEHb
Bbicokuii ypoBeHb

LLkanbl oLeHnBaHNSA KOMNETEHLMI npn caayvye ak3amMmeHa uin 3adeTa C OLIEHKOM

HocTurHyTbin Xapakrepuctmka ypoBHS ChOPMUPOBAHHOCTM Lkana oueHnBaHus
YPOBEHb KOMMNeTeHUMM OK3aMeH 1M 3a4eT C OLLEHKOM
pesynbTarta
obyyeHus
Hunsknin Obyuatowuincs: HeynoBneTBopuTensHO
YPOBEHb -00Hapyxun npobenbl B 3HAHNSIX OCHOBHOTO y4ebHO-

nporpamMmHOro MaTepuana;

-A0NYCTWA NPUHLMNMANbHbIE OLWMGKM B BbINMOSTHEHUN
3agaHui, NpeayCMOTPEHHbIX NPOrpaMmon;

-HEe MOXeT NPOAOIKUTL 0ByYeHe UNWN NPUCTYNUTL K
npodeccnoHanbHoON AesTENbHOCTY MO OKOHYaHUU
nporpaMmmbl 6€3 AONONHUTENbHBIX 3aHATUIA NO

MoporoBkbin Obyvatowuiics: YOoBneTBOpUTENbLHO
YpOBEHb -0OHapyXun 3HaHWe OCHOBHOTO y4ebHO-NPOrpaMmMHOro

MaTepuana B 06béme, HeobxoaMMOM ANs AanbHeNLWeNn

y4ebHoIM 1 npegcTosLen npodeccmoHansHom

[eaTenbHOCTY;

-CNpaBnseTcs C BbIMOMHEHMEM 3a4aHUN,

NpeayCMOTPEHHbIX MPOrpaMmMon;

-3HaKoOM C OCHOBHOW NUTepaTypour, peKoMeHO0BaHHON

pabouern nporpaMmon AUCLUNINHBI;

-0OMYCTUIT HETOYHOCTM B OTBETE Ha BOMNPOCHI U MpU

BbINOMHEHNW 3a4aHuin N0 y4eOHO-MporpaMMHOMY

mMatepuany, Ho obnagaet Heo6Xo0AMMbIMU 3HAHUSIMU A1

[NoBbILLIEHHbIN Obyvatowuiics: XopoLuo
YPOBEHb - oBHapyXwun NonHoe 3HaHue y4eBbHOo-NPOorpaMMHOro
matepuana;
-yCMeLHO BbIMOMHWI 3ag4aHuns, NpegyCMOTPEHHbIe
nporpaMmonm;

-yCBOWJT OCHOBHYIO NUTEPATYPY, PEKOMEHAOBAHHYIO
paGouyeit NporpaMMon AUCLUMIUHBI;

-nokasan cucTemMaTU4Yeckuin xapaktep 3HaHuii y4ebHo-
nporpaMmmMHoOro matepuana;

-CNocoBeH K CaMOCTOATENbHOMY MOMOSTHEHNIO 3HAHUI NO




Bbicokuin
YPOBEHb

Obyuvatowuncs:

-0B6HapyXun BCECTOPOHHME, CUCTEMATUYECKNE U TNyDoKne
3HaHUA y4ebHOo-NporpaMMHOro Mmatepuana;

-ymeeT cB06OHO BbINONHATE 3aaHus, NpeayCMOTPEHHbIE
nporpaMmmon;

-03HaKOMUIICS C AONOMHUTENBbHON NUTEPATYPOW;

-yCBOMIT B3aMMOCBSI3b OCHOBHbIX MOHATUI OUCLMMAVH U UX
3HadeHue ans npuobpeteHusa npodeccuu;

-MposiBUN TBOPYECKME CNOCOBHOCTM B NOHMMaHUN y4ebHo-
nporpaMmHoOro marepuana.

OTnnyHo

LLkanbl oLueHnBaHUSA KOMNETEHL MM npwn caadve 3adveta

HocTurHyTbIn

XapakTepucTuka ypoBHA CPOPMUPOBAHHOCTN KOMMETEHLWIA

LLikana oueHnBaHUs

YPOBEHb
pesynbTarta
0o0yueHus
MoporoBbin Obyuatowuincs: 3auTeHo
YPOBEHb - obHapyXwun Ha 3a4eTe BCECTOPOHHME, CUCTEMATMYECKMe U rnybokue
3HaHWsA y4ebHO-NporpaMMHOro MaTepuana;
- ponycTtun HebonbLUMe ynyLleHnsa B OTBETax Ha BOMPOChHI,
CyLLIeCTBEHHbIM 06pa3oM He CHMXKaloLLMe UX Ka4eCTBo;
- JOMYCTUI CYLLIECTBEHHOE yNyLLEHNE B OTBETE Ha OAUH 13 BONPOCOB,
KOTOpoe 3a TeM ObIfo yCTPaHEHO CTYAEHTOM C NMOMOLLBI YTOUYHSIOLLIMX
BOMNDOCOR:
Huakun Obyuatowuincs: He 3ayTteHo
YPOBEHb - BONYCTUI CYLLECTBEHHbIE YNYLLEHWUsI NPy OTBETax Ha BCe BOMPOCHI
npenogasartens;
- obHapyxwun npobenel 6onee Yyem 50% B 3HAHMAX OCHOBHOIO y4ebHO-
nporpaMMHOro martepuvana
OnucaHuve wkan oueHnBaHus
KomneTeHuumm oby4arowierocs oueHnBaeTcs cnegyowmm obpasom:
MnaHupyemsIn CogepxaHue LwKarnbl OLeHMBaHWS
YPOBEHb OOCTUIHYTOrO YPOBHS pe3ynbTaTta oby4yeHus
pesynbTaTos HeynoBneTBoputensHo | YOoBneTBOpUTENBLHO XopoLuo OTnun4yHo
0CBOEHMA He 3auteHo 3auteHo 3auteHo 3auTteHo
3HaTb HecnocobHocTb O6yuatowuicsa O6yuvatowuincs Ob6yuvatowuincs
obyvatowerocs crnocobeH AeMOoHCTpupyet OeMOoHCTpupyeT
CaMOCTOSATENbHO CaMOCTOATENBHO CMOCOBHOCTb K CMOCOBHOCTb K
Npo4EMOHCTPMpOBaTh | MPOAEMOHCTPMPOBaTh | CaMOCTOSITENIBHOMY | CaMOCTOSITENBHOMY
Hanuyne 3HaHWUIN Npu Hanuyne 3HaHWM Npu NPUMEHEHMIO NPUMEHEHWIO 3HaHWUN
peLleHnmn 3agaHun, peLleHnn 3agaHunn, 3HaHWI Npun B BblbOpe crnocoba

KoTopble Gbinu KoTopble Gbinu peLLeHnn 3aaHuiA,

npeacTaBneHsbl npeacTaBneHsbl aHanornyHbIX Tem,
npenogasarernemM npenogasartenemM KoTopble
BMecTe ¢ obpasLom BMecTe C npeacrasnan
UX peLueHuns. obpasLom ux peLueHus. npenogasarerib,
W npu ero
KOHCYIbTaTUBHON
noagepxke B 4actu
COBPEMEHHBbIX

npobnem.

peLleHus
HEU3BECTHbIX UNu
HecTaHOapTHbIX
3agaHnn n npu
KOHCYNbTaTUBHOW
noagepxke B 4actu
MEXAUCUUMINHAPHBIX
CBA3eN.




YMeTb OTtcytcTBHE Y Ob6yuvatowuics Obyuvatowuincs Obyuatowuincs
obyuvatowerocs OEMOHCTpUpyeT NpoAeMOHCTpUpyeT OEMOHCTpUupyeT
CaMOCTOSAATENbHOCTU B | CaMOCTOSITENIbHOCTb B | caMocTosiTeNbHOE caMoCTOsITeNbHOE
NPUMEHEHWUN YMEHWUI NO | MPUMEHEHUMN YMEHUIA | MPUMEHEHWE YMEHWIA | MPUMEHEHUE YMEHWI
NCMNOSIb30BaHUIO peLleHns y4ebHbIX peLLeHns 3agaHni, peLueHus
METO[0B OCBOEHMS 3a[laHuin B NOMHOM aHarnornyHbIX Tem, HEeN3BECTHbIX UK
y4ebHOM OUCUUNINHBI. COOTBETCTBMM C KoTopble HecTaHOapTHbIX
obpasuom, npeacrasnan 3agaHnn n npu
OaHHbIM npenogaBaTernb, KOHCYNbTaTMBHOW
npenogaBaTenem. M npwu ero noanepxke
KOHCYIbTaTUBHON npenogaeartens B
noagepxke B 4actm yacTu
COBPEMEHHbIX MEXANCUUMIMHAPHBIX
npobnem. CBSI3EMN.
Bnapetb HecnocobHocTb Obyuvatowmics Obyuvatowuincs Obyuatowuincs
CaMOCTOSATENbHO OEMOHCTpUpyeT OEMOHCTpUpyeT OEMOHCTpUpyeT
NPOSsiIBUTb HaBbIK CaMOCTOATENBbHOCTb B | CaMOCTOSAAITENbHOE CaMOCTOSATENbHOE
peLLeHns MOCTaBMEHHON | NPUMEHEHMM HaBblKa MO | NPUMEHeEHNE HaBblka | NPUMEHEHNE HaBblka
3agaum no 3aaHunaM, peLLeHns 3agaHnm, peLueHus
CcTaHOapTHOMY 06pasLy |peLueHne KoTopbIiX ObINo| aHanornM4yHbIX TeM, HEeN3BECTHbIX UK
MOBTOPHO. rnokasaHo KoTophble HecTaHOapTHbIX
npenogasaTenemM npepcTaensn 3agaHui u npu
npenogaeaTenb, KOHCYNbTaTMBHOM
1 npu ero noaaepke
KOHCYbTaTUBHOM npenogaeartens B
noagepxke B 4actu yacTu
COBPEMEHHbIX MEXANCUUMIMHAPHbIX
npobnem. cBs3en

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

3aHATUAM.

MprMepHbIN NepeYeHb BONPOCOB Kk labopaTopHbIM paboTam:
KomneteHuma OIMK-1:

1 cemecTp:

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

BO3HUKHOBEHUA.

SO ONO U AW

11. Yto Takoe ygap? Ynpyrum n Heynpyruin yaapei.

12.

KoadhpumumneHT BoCcCTaHOBNEHUS.

. UTto Takoe abcontoTHasi U oTHocuTenbHasi owmnbka? B Kakux egnHMLax oHW n3mepsoTca?
. AnNroputm BblYNCIIEHUSA OLLMBOK MPU NPSAMbIX Y KOCBEHHbBIX N3MEPEHMSX.
MpaBuna namepeHnst ANMHbI C MOMOLLBIO LUTAHMEHLMPKYIS U MUKPOMETpA.
. MNoHaTure cunbl, maccbl.
. 2" 3aKkoH HbloTOHa 1 ero hopMynMPOBKK.
. UTo Takoe koHcepBaTMBHas u guccunatmBHasi cCUCTeMbI? MNOHATME NOTEHLMANbHOro Nong.
. ChopmynunpoBaTb 3aKOH COXpaHEHNS] MEXaHUYECKON SHeprun.
0. CpegHss cvna ygapa wapuka o pernbc (BbIBOA).

13. 3aKkoH coxpaHeHUss UMNyrbca 1 3aKOH COXpPaHEHUS 3Heprnn Ans abcontoTHO ynpyroro yaapa.
14. 3aKoH coxpaHeHUss MMNynbca U 3aKOH COXPaHEHWs1 3HepPruM Ans abContTHO HEYNPYroro yaapa.
15. CKOpOCTh Wapurka Npy NPOXOXAEHWM NOMNOXEHNS] paBHOBECKS (BbIBOL).

16.
17.

MomMeHT nHepuun maTtepmansHON TOYKK, TBEPAOro Tena.
Mne4vo cunbl. MOMEHT cunbl.

18. OCHOBHOW 3aKOH AMHAMMKKN BpallaTeNbHOro ABWKEHNs] TBEpAOro Tena.

19.

20. Teopema WTtenHepa.

21.
22.
23.

MpoeanbHbin ras. YpaBHeHme COCTOAHUA naeanbHOro rasa.
BHyTpeHHﬂﬂ SHEPrud, pa60Ta naearnbHOro rasa.
I'IepBoe Ha4yano TepMoaAnHaMUKN. an/IMeHI/ITb €ro K n3ornpoktueccam.

KnHeTnueckasn aHeprus n paboTa npu BpalaTenbHOM ABWXEHUM.




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.

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 OeryLiei 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).
XapaKkTepuUCTUKM aNeKTpuYecKoro 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 OTKMOHSIOLLMX NIIACTUH.
Ounone. Mnevo gunons. 3NekTpu4eckMin MOMEHT AMMONS.
ABneHue nonspusauun amanekTpuka. Bektop nonspusaumm.
PU3NYECKMIN CMbICIT AUINEKTPUHECKOWN NMPOHMLIAEMOCTN BELLECTBA.
CerHeToanekTpykn, X OTIIMYMSA OT OCTalbHbIX AN3NEKTPUKOB.
Mctepesuc. 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 MHAYKUMK Ansa Noboro HanpaeneHUs Toka,
F,, — cuna JlopeHua.
N306pa3nTb TPaekTopuio 3NIEKTPOHOB B MarHETPOHE NpW pasnunyHbiX 3HaYEeHNSX TOKOB B CONEHOMAE.
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.

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

3akoH buno-Caapa-Jlannaca.

BekTtop vHAykuMM B marHMtHOro nonsi 6€CKOHEYHO ANMHHOrO NPSAMOSIMHENHOrO NPOBOAHMKA C TOKOM |
(cdbopmyna).

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

BekTop vHayKkunyn B MarHUTHOro nons B LLEHTpe KpyroBoro Toka (popmyna).

ABneHue anekTpomarHuTHom uHaykumn. Onpegenexue. MNMpasuno JleHua.

3akoH Papapges, ero BbIBOA.

Tokv Npu 3amblkaHUKU U pas3MblkaHUK Lienn. AsneHne camounaykuumn, 34C camonHaykumm (chopmyna).
MHAOYKTUBHOCTb KaTyLIKW. B3auMHasa MHOYKTUBHOCTb KaTyLUek.

BuxpeBble TOkU. BpegHbl OHM unu nonesHbl? [loyemy cepaeyvyHuKM TpaHCOpMaTopoB He AenatoT
CMAMOLUHBbIMN?

Kakne cBeToBble BOSMHbI ABMSAIOTCA KOrepeHTHbIMU?

WHTepdepeHuus, onpeaenexHue.

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

MpakTuyeckoe NpUMEHeHNE SBNEHNS MHTepdepeHL MM cBeTa.

Ondpakuuna ceeTta, onpegenexHue.

MpuHuwmn lMNovireHca — peHens.

®PPOHT BOSHbI TOYEYHOIO Y BECKOHEYHO YAANEeHHOro UCTOYHNKOB, PUCYHOK.

MeTtopa 30H ®peHensa Ansa Kpyrnoro oTBepCTUSA. YCNoBUs MakcMMyma U MUHUMYMa B Touke M akpaHa.

MeTopa 30H Ang wenu, yCnoBust MakcMMmyma u MUHUMYyMa.



83. BHewHun dotoaddekT, onpegeneHme.

84. YpaBHeHwue coToadhdekTa.

85. 3akoHbl poToahdekTa.

86. YcTponcTtBo hoTO3NEMEHTA.

87. MpuHumn paboTbl POTOYMHOXMUTENS.

88. Mogenu atoma TomcoHa, Pesepdopaa, bopa.

89. Toctynatbl Bopa n nponcxoxgeHne NMHeNYaTbIX CNEKTPOB.

90. NmeeTcst nn Kakasi-nnbo CBSA3b MexXOy 4YacToToM obpalleHWst 3NeKkTpoHa BOKPYr f4pa atoma Bogopoga M
4YacTOTOW ero nsny4yeHns? ) .

91. BbiBecTy hopMyribl AN ONPEAEneHnst CKOPOCTU drieKTpoHa Ha n” opbute v paguyca n” opbuThbI.

92. OxapakTepusoBaTb N3MEHEHMWS KNHETUYECKOWN, NOTEHLMANbHOW U MONTHOW SHEPriA SMEKTpOHa B aToMe Mpu
€ro yganeHum oT gapa.

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

94. Kakvne nonynpoBOAHWKM HA3bIBAKOTCA COOCTBEHHBIMW, a Kakne — NpMMeCHbIMN?

95. OT 4Yero 3aBMCUT KOHLUEHTpauus cBOOOAHbIX HOcuTenenW 3apsga B N-MONyNpoBoAHWKE W B p-
nonynpoBoOAHMKE?

96. OcobeHHOCTM TemMnepaTypHOM 3aBUCUMOCTM SNEKTPONPOBOAHOCTY NOMYNPOBOAHNKOB.

97. OcobeHHOCTM TeMMNepaTypHON 3aBUCUMOCTW 3NIEKTPOMNPOBOAHOCTM METASIOB.

98. TlornoweHne, CNOHTAHHOE Y BbIHYXOEHHOE U3NYyYEHUS.

99. OCHOBHbIE KOMMOHEHTbLI ONTUYECKOro KBAHTOBOrO reHepaTtopa. OxapakTrepn3oBaTb MX.

100. Kakoe cocTosiHne cpefpbl Ha3biBaeTCs NHBEPCHBLIM?

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

OTnnymna nasepHOro u3nyyeHns ot Nbdoro 4pyroro U3nyyeHus.

MpumepHoe cogepxaHme KOHTPOrnbHON paboTbl Ne 1:
KomneteHuus OlK-1:

1 cemecTp:
1 3apaya: KameHb GpolueH BepTMKanbHO BBEPX C HavaNlbHOW CKOPOCTBIO =20MC. Mo ncTeveHwnn, kakoro

BPEMeHN Haxogutcs Ha BbicoTe h=15u7 HawTu cKopocTb KamHsi Ha 3ToW BbicoTe. ConpoTuBREHMEM BO3Ayxa
npexebpeyb. MpuHATL g zloﬂ/z .
C
2 3apava: 3BykoBble konebaHus, umetowme vactoty v = 05«7y v amnnutyay A = 0,25mum , pacnpocTpaHaoTCcs B
ynpyroi cpege. AnuHa BonHbl A = 70cm . Haiitu: 1) ckopocTb pacnpocTpaHeHUst BOMH; 2) MakcuMarbHylo CKOPOCTb

YyacTuy cpebl.
3 sagava: Ouck pagmycom I =20f Bpawaetca cornacHo ypaeHennmio ¢ = A+Bt+Ct®, rne A=38a4,

A:_léa%' N:ollaaa~3. OnpegennTb TaHreHUuarnbHOE, HOpMarnbHOe W MOfHOoe a, YCKOPEHUs To4YeK Ha
fi

OKPYXXHOCTU Ancka ans momenTa spemenn t =10C .

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

5. 3agava: OnpenenuTb JaBneHust p, v p, rasa, cogepxallero N = 10° MOIeKyn 1 nMetowlero oovem V = 1 oM’
npu TemnepaTypax T; =3 Kun T, = 1000 K.

6. 3apaya: K 6atapee ¢ O[C ¢ = 300 B BkntoueHbl ABa NIIOCKUX koHAeHcaTopa emkocTamu C; = 2nd n C, = 3nd.
Onpepenutb 3apsag Q n HanpskeHne U Ha nnacTMHKax KOHOEHCATOPOB NpU MocnenoBaTenibHOM UM napansiesibHOM
coeVHeHMsX.

7. 3agayva: [1sa 0AMHaKOBLIX 3apsPKEHHBIX LWapa Haxoaatca Ha pacctosHun F = 60cu . Cuna oTTankueaHba Fl

wapos 70-107° H . Mocrie Toro kak Lapbl MPUBENM B COMPUKOCHOBEHWE W yOANUMM APYr OT APYra Ha MpexHee

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

KOTopble BbINM Ha LWapax [0 WX COMPUKOCHOBEHUs. [uameTp LapoB cYMTaTb MHOMO MEHBLUUM PaCCTOSHUS MeXay
HUMM.
8. 3ajava: OnekTpoH B HeBO36GY)KAEeHHOM aToMe BOAOpOoAa ABWXKETCA BOKPYr SApa Mo OKPYXHOCTM paguycoMm

r =53nm. BblMMCAUTb MarHUTHbLIA MOMEHT P,, 9KBMBANIEHTHOIO KPYroBOro ToKa U MEXaHU4YeCKMN MOMeEHT M,

OENCTBYIOLLNA Ha KPYroOBOW TOK, €CNv aTOM MOMELLEH B MarHUTHOE Mofe, NIMHUM MHAYKUMM KOTOPOro naparnsenbHbl
NNockocTn opbuThl anekTpoHa. MarHnTHas nHaykuma B nons paeHa 0,1Tn.

9. 3apava: JrieKTpU4YecKoe nosnie Co3haHo ABYMsi ToyeuHbiMu 3apsigammn Q) = 40iE& u Q, = —10iEsé |
Haxopawmmmcst Ha pacctosiiun 0 =10AT  gpyr ot apyra. OnpeaenuTb HaNPsHKEHHOCTbL MOMS B TOYKe, YAaneHHOI
oT nepsoro 3apsaa Ha I; =121 v ot BToporo Ha I, = 6fil

MpumepHoe coaepkaHne KOHTPOorbHON paboTbl Ne 2:
KomneTteHumsa OIK-1:



2 cemecTp:

1 3agava: Ha koHuax megHoro nposoda anuHow | = 5 m nogaepxumBaetcs HanpsbkeHne U = 1 B. Onpegenntb
NIIOTHOCTb TOKa | B MPOBOAE.

2. 3agava: o TOHKOMY MPOBOAHUKY, U3OTHYTOMY B BUAE MPaBUITbHOIO LUECTUYroNibHMKA CO CTOpPOHOM a =10
cm, nget Tok | = 20 A. OnpegenuTb MarHUTHYO MHOYKLUMIO B B LeHTpe LecTMyronbHuUKa.

3. 3apgava: B ogHopogHOM MarHuUTHOM none ¢ uHaykumen B = 0,01 Tn nomeLeH npamMon NpoOBOAHUK ONTMHOWN |
= 20 cm (nogBsoasiume npoBoAa HaxoasaTcs BHe nons). OnpegenuTs cuny F, 4EACTBYIOLLYIO Ha MPOBOAHUK, €Cnuv No
Hemy TedeT ToK | = 50 A, a yron ¢ mexay HanpaBneHnem Toka U BEKTOPOM MarHUTHOW MHAyKumm paseH 30°.

4. 3apava: OnTuyeckas pasHOCTb Xo04a A ABYX UHTepdEepUupyroLLmnx BONIH MOHOXPOMAaTMYECKOrO CBETa paBHa
0,3 A. Onpegenutb pasHocTb has A@.

5. 3apava: Onpegenutb 3HeprMio GoToHa €GOTOHA, COOTBETCTBYHLIENO BTOPOM JMHUMM B MNEpPBON
WH(ppakpacHon cepun (cepum NalieHa) atoma Bogopoaa.

6. 3agava: Kakylo 4acTb Maccbl siapa HEWTparibHOro atoMa MIYTOHUS COCTaBMISIET Macca ero 3eKTPOHHOWN
obonoykn?

7. 3apadva: Pagunyc BToporo TemHoro konbua HeloToHa B oTpaxeHHOM cseTe r, =0,4 mm. Onpegenntb paguyc R
KPVMBU3HbI MIIOCKOBBIMYKIOW JNMH3bI, B3ATOW Af1s1 OMbiTa, €CfiM OHa OCBELlaeTcsl MOHOXPOMaTU4YeCKUM CBETOM C
ONNHOM BONHbI A = 0,64 MKM.

8. 3apgava: OnpegennTb 3Hepruto € OTOHA, MCMYyCKAeMOro NMpu nepexoge 3anekTpoHa B aTome Bogopoda C

TPETbEro 3HEPreTUYECKOro YpOBHSA Ha OCHOBHOW.

9. 3apgayva: OnpegenvTb NepBbI NOTEHUWan Bo3byxaeHus ¢, Bogopoaa.

MpumepHbIE BONPOCHI NO 3aLUUTE KOHTPOMbHOW paboThbl:
KomneteHuus OlK-1:

1. Kakne OCHOBHble 3aKOHbI 1 SABNEHNSA UCMOMb3YIOTCA B AaHHOW 3agaye?

2. KakoB dunanyeckuin cmbicn 3agaymn?

. Pacckasatb xop pelleHus 3agayn.

. NMoyemy npwm peweHnn 3agavm ucnonb3dyeTcs onpeaeneHHas popmyna?
. Kak BbibupaeTtca copmyna ons pelieHus 3agadm?

. MoxeT nu 6bITb Apyroe pelueHne 3agayn?

. MOXHO 1 nHTerpaneHoOe pelleHne 3agadm sameHnTb guddepeHumansHbimM?
. Kakve mogenu ncnonb3syoTcs npy pelleHny 3agadm?

. Kakve ponyuieHusa caenaHbl npu pellexHmn 3agayun?

10. Kakas pa3amepHOCTb NpMMEHeHa npu peLleHnn 3agadm?

11. MoXHO Nu pewwnTb 3agady B gpyron cucteme, Hanpumep CIrC?

O©oONOOLPh~hW

MpumepHbIe NpakTU4eckne 3agayn (3agaHus) u cuTyaumm
KomneteHuus OlK-1:

1 cemecTp:

1. KameHb 6poLLeH BepTUKarnbHO BBEPX C HAYarbHOM CKOPOCTbIO Uy = ZOMC . Mo ncteyeHnn, Kakoro BpeMeHu
HaxoguTca Ha BbicoTe N =151 ? Haittn ckopocTh kamHs Ha 3Tol BeicoTe. ConpoTMBEHMeM Bo3ayxa npeHebpeub.
MpuHsATL g :lOJ‘%2 .

2. Mo ayre okpyxHocTn paamycom R =10m psumxeTtcs Touka. B HEKOTOPLI MOMEHT BpeMeHW HopMarnbHoe

yCKOpeHne TOoukn a, = 4,9%2; B 3TOT MOMEHT BEKTOPbl MOMHOTO U HOPMarnbHOro YCKOpeHui oGpasytoT yros

0 o
Q= 60" . HanTu CKOpPOCTb U U TaHreHuuanbHoe YyCKOpeHne da_ TOYKW.

3. Teno, 6poLueHHoe ¢ BallHN B FOPU3OHTANbHOM HanpaBnieHU CO CKOPOCThbI0 U = ZOJ%, ynano Ha 3emso Ha

paccTosiHum S (0T ocHoBaHuW BawwHm) BaBoe 6onbliem BbiCOThl h 6awHu. HanTtu BeicoTy 6awuHm.
4. Ouck pagmycom I =201 Bpawaetcs cornacHo ypasHenmio @ = A+Bt+Ct®, rne A=30a4,
A daa
A=-1
n
OKPYXKHOCTM Ancka ans momenTa Bpemenn t =10C.

& _ 1 0aé
~ N —0,1 ﬁ3 . OHpe,El,eﬂVITb TaHreHunanbHoe, HopmalribHOe U NMOJIHOE a, YCKOPeHUA TO4YeK Ha

< < -1 <
5. BuHT ajspocaHeu BpallaeTcd ¢ Yactoton N = 360hun . CKOpOCTb nocTynaTesribHOro ABmXxeHua aspocaHen

paBHa U =54 KMq . C KaKoii CKOPOCTbIO U ABMXETCH OAMH U3 KOHLIOB BUHTA, €Cniu paanyc BuHTa paseH R =1u.



10° monekyn v umetoLero oobem V = 1 cm®, npu

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

7. Kakon obbem V 3aHMMaeT CMecb a3oTa Maccorm m; = 1 Kr U renus maccom m, = 1 Kr npyM HOpMarsibHbIX
ycrnosusix?

8. B 6annoHe BmMectumocTblo V = 15 n HaxoguTca cMmecb, cogepxailas m; = 10 r Bogopoga, m, = 64 r
BOAsHOro napa n ms = 60 r okcuga yrnepoga. Temnepatypa cmecu t = 27°. OnpegenvTb gaBneHue.

9. Kakylo ycKopsiloLLY0 pasHOCTb NoTeHumanos U JOMmKeH MpPOWTM  3MEKTPOH, YTOobbl MOMYy4nUTb CKOPOCTb U =
8 Mwm/c?

10. 3apsia paBHOMeEpPHO pacnpegeneH no 6ecKoHeYHOW NIIOCKOCTU C MOBEPXHOCTHOW  MMOTHOCTb0 ¢ = 10
HKn/m?. OnpenenuTb pasHOCTb MOTEHUMAroB OBYX TOYEK MOMis, OAHA M3 KOTOPbIX HaxoOAMTCA Ha MfOCKOCTW, a
Opyras yoaneHa ot Hee Ha pacctosiHue a = 10 cwm.

11. K 6atapee ¢ 3[1C ¢ = 300 B BkntoveHbl ABa NMOCKMX KOHAeHcaTopa emkocTamu C; = 2nd un C, = 3nd.
Onpepenutb 3apsg Q n HanpshkeHne U Ha nnacTMHKax KOHOAEHCaATOpOB NMpW MocnegoBaTenbHOM U napanfenbHoOM
COeauHEHMsX.

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

KomneteHuus OIK-1:
2 cemMecTp:

1. o TOHKOMY MPOBOAHMKY, U3OTHYTOMY B BUAE MPaBUMbHOMO LUECTUYrofnibHMKa co cTopoHon a =10 cm, naet
Tok | =20 A. OnpegennTb MarHUTHYIO MHOYKUMIO B B LEHTPe LWeCTUyronbHuKa.

2. ObmoTka coneHouaa COAEPXWUT ABa Crosi, MMAOTHO Npunerawwmx Apyr K Opyry BUTKOB nposoga
anametpom d = 0,2 mm. OnpegenuTb MarHUTHYK MHAYKLMIO B Ha ocu coneHouga, ecnv no npoBoay nmaet Tok | =
0,5A.

3 B ogHopogHOM MarHuTtHOM none ¢ uHaykumen B = 0,01 Tn nomeleH npamMor nNpoBogHMK anuHon | = 20 cm
(nogBogsAwme npoeBoga HaxoasaTca BHe nons). OnpegenuTts cuny F, AENCTBYIOLWLYIO HA NPOBOAHMK, €CIN MO HEMY
TeyeT Tok | = 50 A, a yron ¢ mexay HanpaBneHNeM Toka U BEKTOPOM MarHUTHOW MHAYKUMK paBeH 30°.

4. Pamka c Tokom | = 5 A cogepxnt N = 20 BUTKOB TOHKOro npoeoga. OnpeaennuTb MarHUTHbIA MOMEHT P,
paMKu C TOKOM, ecniv ee nsiowagb S = 10cm?.

5. Mo Butky paguycom R =10cm TedeT TOK | =50 A. BUTOK NOMeLLEH B OQHOPOAHOE MarHuTHoe none (B =
0,2 Tn). Onpegenntb MOMEHT cunbl M, AencTByOLWEN HA BUTOK, €CNN NITOCKOCTb BUTKA cocTaBnseT yron ¢ = 60° ¢
NNHUAMU UHOYKLUNW.

6. poToH BReTen B MarHUTHOE Mone nNepneHanKynsapHoO NUHUSAM MHAYKUMW 1 onucan ayry pagnycom R = 10
cm. OnpegennTb CKOPOCTb U MPOTOHA, eCNv MarHuTHasa nHaykuus B =1 Th.

7. Pagnyc BTOpOro TemHOro konbua HbloToHa B oTpaxeHHoMm cBeTe I, =0,4 mm. Onpegenutb paguyc
RKpUBM3HbLI MOCKOBLIMYKMOW JIMH3bI, B3ATOM ANS OMbiTa, €CNM OHa OCBeLlaeTcs MOHOXPOMaTUYeCKUM CBETOM C
OnvHon BonHbl A = 0,64 mkm.  [125 mMm]

8. Ha nnactuHy ¢ wenbto, wupuHa kotopon a= 0,05 mm, nagaet HopmanbHO MOHOXPOMAaTUYECKUN CBET C
anuHon BomHbl A = 0,7 MkM. OnpefenuTb yron ¢ OTKNOHEHUS IyyYel, COOTBETCTBYHOLLUIA nepsomMy
ONpPakLMOHHOMY MaKCUMyMY.

9. IndpakumoHHas pelueTka, OCBELLeHHas HOpMasnbHO NagakwnM MOHOXPOMaTUYECKUM CBETOM, OTKIIOHSAET
CMNEeKTp TPeTbero nopsaka Ha yron @, = 30°. Ha kakom yrong, OTKIOHSET OHa CNeKTP YeTBepToro nopsgka?

10. Yron npenommneHus rnyya B Xugkoctu i = 35°. Onpegenntb nokasaTenb NPenoMneHns n Xnakoctu, ecnm
W3BECTHO, YTO OTPaXKEHHbIN MYyYOK CBETa MakCUMarnbHO NONAPU30BaH.

11. Bbluvcnutb ANuHY BOMHbI Ae bponna A ana anekTpoHa, npolleauero YCKOPSIHWY  pasHOCTb
noteHumnanos U = 22,5 B.

12. BelumMcnuntb ANUHY BOMHLI Ae bponna A, ons npoToHa, ABMXYLLErocs co ckopocTbio U = 0,6 ¢ (€ - cKkopoCTb
cBeTa B Bakyyme). OUueHUTb C NOMOLLIbIO COOTHOLLEHUSI HeonpeaeneHHOCTEN MUHUMATNbHYIO KUHETUYECKYHO SHEPIUto
TmindNEeKTPOHa, ABMXYLLLErocsi BHyTpu ccpepuyeckon obnactn  guametpom d = 0,1 HM.

MpuMepHbIN NepeyeHb BONPOCOB K 3a4eTy:
KomneteHuunsa OIK-1:
1 cemecTp:

MexaHuka

1. MartepwnanbHas Touka. CuctemMbl oTcyeTa. KuHematumka noctynatensHoro asmxkeHus. Tpaektopus. [yTb.
CpepHss ckopocTb. MrHOBeHHas CKOpOCTb.

2. CpegHee yckopeHue. MrioBeHHoe yckopeHue. KacatensHoe n HopmanbsHoe yckopeHve. PaBHOMepHoe 1
paBHOYCKOPEHHOE OBWMXEHNE.

3. [OBwxeHune Tena, GpOLUEHHOro NOA YoM K FOPU3OHTY.

4. Bwabl B3anmogencTeuii B npupoge. XapakTepucTMKU HEKOTOPBIX CUIT: cUna TSHXeCcTn U BEC Terna, CUnbl
TPEHWs 1 ynpyrocTu.



10.
11.

12.
13.

14.
15.

16.

17.
18.
19.

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

26.
27.
28.
29.

30.

31.
32.

MepBbIt 3akoH HbloToOHa. NIHepumanbHble cucteMbl oTcdeTa. [pumepsl.

BTopoii 3akoH HbtoToHa. [uddepeHumnanbHasa popma BToporo 3akoHa HbtoToHa. TpeTun 3akoH HbtoToHa.
"paHuLbl NpUMEHMMOCTH 3akOHOB HbtoToHa. CnoxeHue cun.

OnpepneneHue mexaHndeckon paboTbl (NOCTOAHHOM M MeHsLLencs) cunbl. ['pacudeckoe npeacraBneHne
paboThbl.

KuHeTnuyeckas aHeprusi. CBA3b KMHETUYECKOMW aHEeprumn ¢ paboTon. Mprumepsi.

KoHcepBaTtuBHble cunbl. MoTeHumansHoe none. MNMoTeHumanbHas 3Heprus 1 ee cBs3b ¢ paboTon.
MoTeHumanbHasa 3Heprusi Tena B none TsHKecTn 3emMnu. JHeprusa CxaTon NPYXMHbI.

MexaHu4yeckas aHeprus. 3akoH COXpaHeHUs MexaHu4eckow aHeprun. Npumepsl.

KnuHemaTuka BpallaTensHOro ABMKEHWS. YTIoBoe NnepeMeLleHme, yrnoBas CKOPOCTb U YITIOBOE YCKOPEHME.
BekTopHbIV XxapakTep Benu4yuH. YactoTta n nepmog BpaLleHus.

OnpepneneHne momeHTa cunbl. [Nneyo cunbl. OCHOBHOE ypaBHEHME OMHAMMKN BpaLlaTenbHOro ABMKEHNS.
MoMeHT nHepumy abcontoTHO TBEPAOro Tena (BblYUCNEHUS MOMEHTOB MHepLMM). PU3NYECKUIA CMbICTT
MOMeHTa uHepumn. Teopema LLtenHepa.

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

KuHeTnuyeckas sHeprus Bpailatowerocs tena. Pabota npu BpaliaTtensHOM ABMXKEHUWN. DHEPrns KaTAaLLerocs
umnuHapa.

MoctynaTbl QnHWTENHA. NMpeobpasoBaHus JlopeHua. CneacTteus u3 npeobpasoBaHuii JlopeHua.
OpHOBPEMEHHOCTb.

Cnepacteud 13 npeobpasoBaHui JlopeHua. JlopeHueBOo cokpalleHne ONNHbI.

Cnepacteusd 13 npeobpasoBaHui JlopeHua. 3amenneHune BpemeHu. ViHtepsarn.

PenstusucTtckas guHamuka. PensituBnctckas macca. BaanmocBa3b aHeprum u macchbl.

TepmoguHamumka

OcCHOBHOE ypaBHEHME MOEKYNAPHO-KMHETUYECKON TEOPUN NAEanbHOro rasa.

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

3akoH MakcBenna anst pacnpegeneHnst MorneKyrs no CKOpoCTSAM.

BapomeTtpunueckasa popmyna. Pacnpegenenune bonbumaHa.

Yucrno cteneHer ceobogbl. 3akoH bonbumaHa 0 paBHopacnpegeneHmn SHeprumn No cTeneHsM csoboapl.
BHyTpeHHsis1 9Heprusa ngeansHoro rasa. PaboTta rasa npu pacwwmpeHnn. PaboTta rasa npy pasnmnyHbix
npoueccax.

MepBoe Hayano TepmoanHamukn. NprMeHeHne NepBoro Havana TepMOAUHAMUKN K u3onpoLeccam.
TennoemkocTb rasoB. YpaBHeHue Mawepa.

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

Cratuctnyeckme 3akoHOMEPHOCTU pacnpeaeneHnss Monekyn rasa no oobemy. SHTpoNusi u ee
CTaTUCTUYECKOE TOMKOBaHUE. VI3MeHeHune sHTponuu. PacyeT naMeHeHns 3HTpoNuM Npy pasnnyHbix
npoveccax.

B3avMopencTeme Mmonekyn. YpaBHeHMEe COCTOSIHUS pearnbHOro rasa. MIaotepmbl 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
NMHAN.

33.CmelleHne (MHOYKUmMA) anekTpocTatmdeckoro nons. MNoTok BekTopa cmelleHus. Teopema OcTporpanckoro-

aycca ans anekTpocTtatuyeckoro nons. NpumeHenune Teopembl OcTporpagckoro-laycca gnsa pacyeta
3MneKTpocTaTUYecKoro nons 6eckoHe4YHOM paBHOMEPHO 3apsiKeHHOMN cadepbl.

34.Teopema OcTporpagckoro-laycca ang anekTpocTaTMyeckoro nons.

35.

MpumeHeHne Teopembl OcTporpaackoro-raycca Ans pacyeTa a51eKTpoCTaTUYecKoro nonsi 6eckoHeyHowm
paBHOMEPHO 3apsKeHHOM MIOCKOCTY.

36.Teopema OcTporpagckoro-Faycca Ansa anekTpocTaTUyYeckoro rnons.

37.

38.

39.
40.

41.
42.
43.
44,
45,

46.

MpumeHeHune Teopembl OcTporpagckoro-laycca ans pacdeTa anekTpocTaTuydeckoro nonst 6eckoHe4YHon
paBHOMEPHO 3apsKEHHOrO Lwapa.

PaboTa cun anekTpocTaTMyeckoro noss no nepemeLleHnto 3apsiga. Linpkynsauma Bekropa HanpsXeHHOCTH
3MNeKTpOoCTaTUYECKOro nons.

MoTeHuman anekTpocTaTU4YeCcKoro nons. SKBUMOTEHLNANbHbLIE MOBEPXHOCTMU.

B3anmocBA3b HaNpsPKeHHOCTM U NoTeHLMana. BaauMHoe pacnonoxeHne CUnoBbIX JIMHUA U
3KBUMOTEHLMANbHBIX MOBEPXHOCTEN.

Bugpbl ananektpukoB. Bektop nonspusaumn. [nanekrpuyeckas BOCNPUMMYNBOCTb

OneKTpuyeckoe nore B gnanekTpuke. [nanekrpmuyeckas NpoOHULAEMOCTb N €€ CBA3b C BOCMIPUUMYNBOCTLIO.
MpoBOAHUKM B anekTpocTaTuyeckom none. KoHgeHcaTopbl. QNekTpoeMKOCTb NSI0CKOro KoHAeHcaTopa.
OHeprusi cucTeMbl 3apsiAoB. DHEPTUSA ANEKTPOCTATUYECKOrO MNOJIS.

XapaKTepucTUKN NOCTOSIHHOro Toka. [noTHocTh Toka. 3akoH OMa B anddepeHumnansHon dopme.
ConpoTtu1BneHne NpoBOLHUKOB

3akoH Oma gnsa yyacTtka Lenu 1 Ans nofHon uenu. AnekTpoaBMKYLLAs cuna UCTOYHUKA ToKa.



47.
48.
49.

MpaBuna Kupxroca ans pacyeta aneKkTpuyecknx Lenen.
Pabota n mowHocTb Toka. 3akoH [hxoyns-IleHua.
Knaccuyeckas Teopus aneKTponpoBOAHOCTH.

[MprMepHbIN NepeyeHb BOMPOCOB K 9K3aMeEHY:
KomneteHuus OlK-1:
2 cemecTp:

o gk w

© N

10.

11.

12.
13.

14.

15.

16.

17.

18.
19.

20.
21.

22.

23.

24,

25.

26.

27.
28.
29.

MarHuTHoe none
HanpspkeHHOCTb MarHuTHoro nonsi. 3akoH bBuo-Casapa-Jlannaca. [NpumeHeHne 3akoHa Buo-Casapa-
Jlannaca ans pacyeTta MHAYKUUN MarHUTHOrO nosisi 6€CKOHEYHOro, NPSIMOro NPOBOAHMKA C TOKOM.
3aKkoH MonHoro Toka (TeopemMa O LMPKyNsauMu BeKTopa MHAYKUMW MarHMTHoro nons). NpumeHeHne 3akoHa
MOMHOro ToKa Ana pacyeTa nonsi 6eCKOHeYHO ANMHHOTO corneHouaa. MNMoToK BeKTopa MarHUTHOW UHAOYKLMK.
Teopema OcTtporpagckoro-laycca gnst MarHMTHOro nonsi.
Cuna JlopeHua. [1BmxeHne 3apspkeHHON YacTuLbl B MarHUTHOM norne. 3ddpekT Xonna.
Cuna Amnepa. BsanmogencTtamne napannenbHbiX TOKOB.
MarHuTHble MOMEHTbI ANEKTPOHOB 1 aTOMOB. [luamarHetuam. MarHeTuku.
Bektop HamarHumyeHHocTW. MarHuTHaa BocnpuMMumBoCTb. [ma-, napa-marHetuku. MarHutHOe none B
BellecTBe. MarHuTHas npoHmLaeMocTb. PeppomarHeTuku.
ABneHus anekTpoMarHnTHoOM nHaykumn. Beisog 3akoHa ®apages-JleHua. MNMpaswuno JleHuya.
CamovHaykums. IHAYKTUBHOCTb. VIHOYKTUBHOCTb OECKOHEYHO AMMHHOrO coneHounaa.OHeprust MarHUTHOro
nonsi. O6beMHas NIOTHOCTb 3HEPTUN.
Cwncrema ypaBHeHui Makceenna. 3HayeHme Teopun Makceenna.

a. KonebaHus
lapMoHunyeckne konebGaHMst M UX  XapakTepucTukM. KuHemaTtmka rapmoHuMYeckux  KonebaHun.
OnddepeHumnanbHoe ypaBHEHWE TapMOHMYECKMX KonebaHun. OHeprusi rapMoHMYecKkuMx konebaHun
(MexaHN4ecKnx 1 aNeKTPUYECKNX).
OnddepeHunanbHoe ypaBHEHME TFapMOHUYECKMX KomebaHui MPYXUHHOro M (OU3NYECKOTO MaATHUKOB.
Mepuopg konebaHun 3TUX MasTHUKOB.
"apmoHnyeckne konebaHus B konebatensHoM KoHType. Popmyna TomcoHa.
OnddepeHunanbHoe ypaBHEHME  3aTyXalWMX MeXaHUYecKux W AneKkTpuyecknx  konedaHwn.
Jlorapudmudecknii 4eKpeMeHT 3aTyxaHus.
OnddepeHunanbHoe ypaBHEHNE BbIHYXAEHHbIX MexaHudeckux konebaHunm n ero peweHne. PesoHaHCHbIe
KpuBble.
MepemeHHbIN TOK. [NonHoe conpoTuBneHne Lenu nepeMmeHHoro Toka. lNocnegosartensHoe 1 napannensHoe
coeiHeHue.
CnoxeHue konebaHuin OQHOrO HanpaBneHUs OOUHAKOBOW 4acToTbl. BekTopHble guarpammbl. CrioxeHue
KonebaHu ogHoro HanpaeneHus. buenusi. CnoxeHne B3avMHO NepneHAMKYNApHbIX KonebaHui. Purypbl
Jluccaxy.
BonHoBble npouecchl. MpogonbHble U nonepeyvHble BOMHbl. YpaBHeHue Oerywern BOmnHbl. BonHoBoe
ypasHeHwue. BonHosown nakeT. ['pynnosas cKopoCTb.

a. BornHoBag v kBaHTOBaga onTuka. KBaHToBasi MexaHuka
OnNeKTpOMarHMTHbIE BOJSTHbI. XapakTepUCTUKM CBETOBbIX BOSTH. IHTEHCUMBHOCTL CBETOBOWN BOJIHbI.
KorepeHTHOCTb CBeTOBbIX BOMH. WHTepdepeHumss cseTa OT [OBYX WCTOYHWUKOB. WHTepdepeHUMOHHble
yCnoBus Ansi pasHocTu a3 1 pasHoCTM xoAaa.
MeTtoabl HabnoaeHua nHtepdepeHunn ceeta (bunpmnsma dpeHens, onbiT KOHra)
WHTepdepeHUns B TOHKUX NneHkax. BeiBog copMynbl Ans ONTUYECKOW pasHOCTU xoda fy4vyen B TOHKOW
nneHke.
Bugbl andppakuyun. MpuHuun MonreHca-®peHensa. Metoa 3oH ®peHenda. Oudpakumsa ceeTa Ha Kpyrrnom
OTBEpPCTUN, OT KPYrIoro Aucka, Ha y3kon LWenu, Ha AndgpakunoHHOM peLueTke.
Oundpakumna peHtreHoBcknx nyyven. Ycrnosue Bynbda-Bparros. MNpumeHeHne andpakuum peHTreHOBCKOro
U3nyyeHus.
EcTtecTtBeHHbI 1 nonsipudoBaHHbIM cBeT. 3akoH bproctepa. 3akoH Mantoca. lMonspusauma ceeta npu
ABONHOM nyyenpenomnenunn. Quxponsm. Npnsama Hukonsa. OnTuyeckas akTMBHOCTb BeLLecTBa.
XapakTepucTunkn TennoBoro nanyveHus. 3akoH Knpxroda. 3akoH CtedaHa- bornbumaHa. 3akoH cMeLleHus
BuHa. 3akoH Panes —[xuHca. YnbTpadmonetoBas katactpoda. ®opmyna lMNnaHka. 3akoHbl TEMMOBOro
N3nyyYeHns un nx noryvyeHune ns oopmynsl MNnaxka.
3akoHbl hoToacbdpekTa. BonbTamnepHasi xapaktepuctuka GOTOTOKa. 3agepXkuBarowuin noteHuman. Tok
HacbllleHusi. Pabota Bbixoga. YpaBHeHMe JiHWTeHa Ans  dgoTtoaddekta. KpacHas rpaHuua
doToadpdekra.
®oToHbl. [laBneHune ceeTa . AdpdekT KomntoHa. KopnyckynsipHO-BONTHOBOW Ayanuam ceeTa.
OnbiT Pesepdopaa. Moctynatel Bopa.
KopnyckynsipHo-BonHoBOM  Ayanu3am  BelwlectBa. [nuHa BonHbl fge-bponnsa.  OkcnepuMeHTanbHble
JoKa3aTenbCTBa BOMHOBbLIX CBOMCTB YacTuLl.



30. CooTHoleHne HeonpeaeneHHocTeln [enseHbepra. BbiBog COOTHOLLEHUS HeonpeaeneHHOCTENn Ha OCHOoBe
BOMHOBbIX CBONCTB YacTuL.

31. YpaBHeHue LpeauHrepa. ®dusmudeckun cmbicn ncu-gyHKuun. PelwleHne ypasHeHus LpeauHrepa nns
©6eCKkOHeYHO-rNyBoKOWN NOTEHLManNbLHOM AMbI.

32. lMoTteHyunanbHbIn 6apbep. TyHHENbHbIN 3 dEKT. [AapMOHUYECKMIA OCLMNNATOP.

33. 3akoHOoMepHOCTM B aToMHbIX crnektpax. Popmyna Bbanbmepa. Boposckas mogens atoma BoaopoAa.
HocTonHcTBa 1 HegocTaTku Teopun bopa.

34. KsaHTOBOMEXaHu4eckasi Mogenb atoma Bogopoga. KeaHtoBble yvcna. BelpoxaeHHble cocTosHus. Mpasuna
oTbopa.

35. CnoHTaHHOoEe 1 BbIHYXAEHHOE usny4veHue. Jlasepbl.

36. OHepreTnyeckme 30Hbl B KpucTtannax. CTpykTypa 3HepreTMyeckMx 30H MeTasnsioB, NONynpOBOAHWKOB U
ananekTpukos. MNonynpoBogHUKM (COBCTBEHHbIE N NMpUMeCHbIe). CTPYKTypa SHEPreTU4EeCKMX 30H NPUMECHbIX
N COBCTBEHHbIX MONYNPOBOAHUKOB.

O6pasel, aKk3ameHauMoHHOro bunera
JABI'VIIC
AKk3ameHaLnoHHbIN 6uneT Ne 1
Kadbeapa no amcumnnuHe «dusmka» «YTBEPXaAIO»
(k911) ®unsmka 1 TeopeTnyeckas AnAa cneumansHoctn z 23.05.06 3aB. kachegpon
MexaHuka CTpouTensCTBO XKenesHbIX 4opor, MOCTOB 1 MBaHoB B.W., kaHa. dus.-mar.
cemecTp, TPAHCNOPTHbLIX TOHHENEN HayK, OOLEeHT
2022_/2023y4e6Hbiii rog Mpodunb/cneynanmsaums «__» 20 .
MocTbl

1. Bonpoc MarHuTtHoe none u ero xapakrepuctuku. (OlK-1).

2. Bonpoc Onpegenutb aHepruio € ¢poTOHA, MCNYCKAaeMoro npu nepexone dnekTpoHa B atomMe Bogopoda C
TpeTbero 3HepreTU4ecKoro ypoBHsi Ha ocHoBHow. (OTlK-1)

3. Bapava (3agaHune) Ha noBepxHOCTb MeTanna nagaetT MOHOXPOMATUYECKUA CBET C ANIMHOM BONHbI A = 0,1 MKM.
KpacHas rpaHunua dotoacpdekta Ay = 0,3 mkMm. Kakas gonsa sHeprum oToHa pacxogyeTcsi Ha cooOuieHune
3NEKTPOHY knHeTudeckon aHeprum? (OlK-1).

MpumeyaHune. B kaxxgom Sk3ameHaumoHHOM GuneTte AOMKHbI MPUCYTCTBOBATb BOMPOCHI, CMOCOOCTBYOLLMX

dopmUpoBaHnio ¥ 06yyatolLLerocs Bcex KOMMNeTeHL MM Mo AaHHON AUCLUUNNMHE

3. TecTtoBble 3agaHusa. OueHKa No pe3ynbTataM TECTUPOBaHUS.

3.1. NpumepHble 3agaHna TecTa

3apaH

ne 1 (OlK-1)

Bbibepute npaBunbHbIA BapmaHT oTBeTa.

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

2: aapo atoma

3: aTom

4: mon

3apgaH
MNocne
T HC
MKC
MC
c
MWH
yac

I

ekyna

ne 2 (OMK-1)
[00BaTeJIbHOCTb B NopAdKe BO3pacTtaHnd ANMNTENTIbHOCTU

3aganune 3 (OlK-1)
Ha pucyHke BEKTOpP MTHOBEHHOM CKOPOCTU TOUKM NpU ee ABWKeHun no kpnson AB aTo:

B

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

5. HeTt

npaBuUIibHOro oTBeTa

3apaHue 4 (OlK-1)
YkasaTb npaBusbHbI OTBET
Lnkn KapHo:




1. CocTOouT U3 ABYX M30TEPM U OBYX 1306ap
2. CocTouT 13 OABYX M30XO0p U ABYX U300ap

3. CocTouT 13 OBYX N30TepM 1 ABYyX agnabar
4. 3T0 KpyroBow npoLecc

3apanune 5 (OlK-1)

MocnepoBaTenbHOCTb B NOPSiAKE BO3PACTaHUS ONIMTENbHOCTH
MocnepoBaTenbHOCTb B NOPsiAKe BO3pacTaHus

1: MmlMa

2:MNa

3: klNa

4: MlMa

3apaHune 6 (OlK-1)

YkasaTb NpaBuribHbIA OTBET

Linkn KapHo:

1. CocTouT 13 AByx U3oTepm 1 AByx nsobap
2. CocTouT 13 OBYX N30X0p U1 ABYX M3obap

3. CocTtouT 13 OBYX NU30TepM u AByx aguabar
4. 3T0 KpyroBon npotecc

3apaHue 7 (OlMK-1)

MocnegoBaTenbHOCTL B MOPSiAKE BO3pacTaHUs TBEPAOCTU MmaTepuana
:nap

: KUAKOCTb

: cTanb

: anvas

: HQHOKOMMO3WTHbIE MeTasnfMyYeckme NoKpbITUS

AP WN =

3apaHue 8 (OlMK-1):
CooTBeTCcTBME MeXay BuaaMu kornebaTernbHbIX CUCTEM M UX Nepuoaamm

MPY>KMHHBIN MAATHUK m
T=2rx,—
k
dusnyecknin MasTHUK J
T=27|—
mgl
KonebaTenbHbIN KOHTYP T=27JLC
MaTeMaTnyeckmnii MasTHUK To2 \F
=277 |—

3apaHwue 9 (Ol1K-1):

BBecTn npaBunbHLIN OTBET C KNasmaTypbl

MepBunyHasa obmoTka TpaHcdhopmaTopa umeeT w;=10000 BUTKOB MPOBOAA W BKIOYEHA B CeTb NEPEMEHHOro TOKa C
HanpshkeHnem U;=700 B. Ynucno BUTKOB BTOPUYHOM OBMOTKU Wy, ecnn ee conpoTtueneHne r=71 Om, HanpsXeHne Ha
koHuax U,=4 B, a cnna Toka B Hel |=1A, ByaeT paBHo:

3apgaHue 10 (OK-1):

Yka3aTb NpaBuIibHbIA OTBET

3aKoH COXpaHeHWs ANEeKTPMUYEeCcKoro 3apsiaa:

1. B 3aMKHYTOW CUCTEME SHEPrus 3apsaoB OCTaeTcd NOCTOAHHOM

2. B NtoBOW 3NEKTPUYECKN U3ONMPOBAHHOWN CUCTEME CyMMa 3apsa0B OCTaeTCs MOCTOSAHHON
3. B MHepLuManbHbIX CUCTEMaxX OTCcYeTa CyMma 3aps40B OCTaeTCs NOCTOSIHHON

4. 3apsg CMCTEMbl HE 3aBUCUT OT CKOPOCTU €€ OBXKEHUS

3apaHwue 11 (OlK-1):

YKkasaTb npaBuIibHbIN OTBET

Cwuna, gencTBytoLlasi Ha 3apsa, ABVKYLLMIACSA B MarHUTHOM Morne,
1. obpaTHO NponopLMoHanbHa ero CKOpocTU

2. He 3aBMCUT OT €ro CKOpPoOCTU

3. nponopuuoHansHa KBagpaTy ero ckopocTu

4. npsiMo nponopuuoHarnsHa ero CKopocTu

B3apaHue 12 (OlK-1):
YKaxnte npaBuibHbIA OTBET
[nanekTpuk oTnmMyaeTcs OT NPOBOAHMKA TEM, YTO



B HEM He BO3HUKaEeT pa3gerieHnd 3apAagoB B 3NIEKTPUYECKOM norse
OH COCTOUT U3 He|7|Tpaanux MOneKkyrs, a npoBOAHUK N3 NOHOB

OH He OKa3blBaeT BlinAHNE Ha BHELLHEeEe 3NneKTpun4ecKkoe none

B HEM MPaKTU4ECKN HET cB0OBOOOHbIX ANEKTPOHOB

PN

3apaHwue 13 (OlK-1):

YkasaTb NpaBuribHbIA OTBET

Oduncnepcusa ceeta - 310

3aBMCMMOCTb MoKa3aTensi NPenoMIIeHNst BELeCTBa OT YacTOThl CBeTa
3aBMCMMOCTb MOKasaTensi NpenoMeHus OT BellecTBa

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

HeT BEepHOro oTBeTa

arwbd=

3apaHue 14 (OlK-1):

YkasaTb NpaBuribHbIA OTBET

TennoBoe n3nyyeHne copepLlaeTcs

1. 3a cyeT 3Hepruun, BbIAENSAOLLENCS NPU XMMUYECKOW peakuum
2. 3a cyeT BHYTPEHHEeN 3Heprum Tena

3. 3a cyeT 3Heprum BaneHTHbIX 3NeKTPOHOB

4. 3a cyeT NMIOMUHECLEHLUN 3NEKTPOHOB

5. HeT npaBubHOro oTBETA

MMonHbIN KOMNMEKT TECTOBbIX 3adaHui B KopnopaTtuBHoW TectoBol obonoyke ACT pasmelleH Ha cepsepe YUT
OBIYTC, a Takke Ha canTe YHuBepcuteta B pasgene COO OABIYTC (obpasoBaTtenbHasa cpeda B JIMYHOM KabuHeTe
npenogasartens).

3.2. CooTBeTcTBUE Mexay 6anbHOM U PENTUHIOBOW CMCTEMAaMU OLIEHUBaHWUS 3HAHWUN, YMEHWIA, HABLIKOB U (1K)
onblTa AeaTenbHOCTW, YCTaHaBNMBaeTCa NOCPeaCcTBOM crneaywen Tabnmupl

Ob6bekT Moka3aTenu oueHnBaHuA Ouehka eipﬁzfgroa
OLIEHKM pe3ynbTaTtoB 00y4YeHus pesy
oby4yeHus
60 6annos n meHee «HeynoBneTtBopuTensHO» Hun3knin ypoBeHb
. 74 — 61 6annos «Y[0oBNeTBOpUTENBLHOY [MoporoBbii ypoBeHb
O6yuvatowuics =
84 — 75 6annos «XopoLuo» [MoBbILWEHHbIN YPOBEHb
100 — 85 6annoB «OTnNUYHO» Bbicokui ypoBeHb

4. OueHKa oTBeTa OGyu4aloLeroc Ha Bonpockl, 3agavy (3agaHue) ak3ameHaLMOHHOro 6uneTa, 3aveTa,
KYPCOBOIO NPOEKTUPOBaHMUS.
OueHka oTBeTa oby4aroLlerocsi Ha BONpochl, 3agavy (3agaHne) sk3aMeHaunMoHHOro bunera, 3aveta

CopepxaHue LwKanbl OLeHMBaHNS
3rneMeHTbl OLeHUBaHNS HeypnoBneTsoputensHo | YaoBneTBoputensHo XopoLuo OTnunyHo
He 3auteHo 3auteHo 3auTteHo 3a4TteHo

CooTeeTcTBMe oTeeTos |l10MHOE 3HauuTenbHble HesHauutenbHble |[lonHoe
hopMynMpoBKam HEeCcoOoTBETCTBUE MO NOrpeLUIHOCTH MOrpeLuHoCTn COOTBETCTBUE
BOMPOCOB (3a4aHuin) BCem Bonpocam
c MNonHoe 3HaunTenbHoe Hes3HnauutenbHoe |CooTBeTcTBME

TPYKTYypa, HecooTBeTCTBUE HEecooTBEeTCTBUE HecooTBeTCTBUE KpUTEpUIO Npun
22?35;‘83:;2";3?:”2 KpuTepuio. KpUTEPUIO KpUTEPUIO OTBETe Ha Bce

) BOMNPOCHI.

YEeTKO, MOHATHO, P
rpamoTHO 1 cBOOOAHO
manaraTb CBOW MbICIN




lNonHoe He3HaHue MmetoT mecTo MmetoT mecTo MNonHoe
HOPMaTUBHON U CYLLIECTBEHHbIE HecyLlecTBEHHbIE [cooTBETCTBME
npaBoBow 6a3bl 1 ynyLieHus (HeaHaHue |ynyweHus u OaHHOMY KpUTEPULO
3HaHWe HOPMaTUBHBIX,  |cneyunanbHOI oonbluer yactu 3 He3HaHue OTBETOB Ha Bce
NPaBOBbLIX JOKYMEHTOB  nyTepaTypbl [OKYMEHTOB 1 OTAErNbHbIX BOMpPOCHI.
1 cnevumanbHon cneunansHom (eanHUYHbIX) paboT
nutepartypbl nutepaTtypbl Mo M3 yncna
Ha3BaHWIo, obazarenbHom
cogepXaHuio U T.4.). |nuTepaTypsbl.
YMeHune cBasaTb TeEOpUo |YMeHne cBasaTb YMmeHune cBa3aTtb MNonHoe
C NpakTUKON paboTbl HE  |BOMPOCHI TEOPUUN U BOMpPOCHLI TEOPUN U [COOTBETCTBME
NposiBrsieTcs. NPaKTUKN NpPaKkTUKn B OaHHOMY
YMeHue yBaAsbIBaTh nposiBnsieTcs peako  (ocHoBHOM KpuTepuio.
TEOPWUIO C NPaKTUKON, NnposiBNsieTcs. CnocobHocTb
B TOM Yucne B obnactu WHTEerpmMpoBaTtb
npogeccuoHansHon 3HaHuSa 1
paboThbl npuBnekaTb
cBefeHuns ns3
pasnn4HbIX

HavyHbIX cdhep

KayecTBO OTBETOB Ha
[OMNONHUTENbHbIE
BOMpPOCHI

Ha Bce pononHuTenbHble
BOMNpOCHI NpenoaasaTerns
AaHbl HEBEPHbIE OTBETHI.

OTBeTbl Ha 6onbLuyto
4yacTb
OOMONHUTENbHbIX
BOMPOCOB
npenogasaTtens aHbl
HeBepHO.

1. [laHbl HENonHbIE
OTBETbI Ha
[ONOJTHUTENbHbLIE
BOMPOCHI
npenogasaTens.

2. laH oguH
HEBEPHbIN OTBET Ha
OOMNOSNHNUTENbHbIE
BOMpPOCHI
npenogasaTens.

[aHbl BEpHbIE
OTBEThHI Ha BCe
[OMONHUTENbHbIE
BOMPOCHI
npenogaBaTens.

MpumevaHne:
oLeHUBaHus

utoroBas oueHka OPMUPYETCS KaK CpefHsAs apudmeTuyeckas pesynbTaToB 3MeMEHTOB




