OueHo4YHble MaTepuanbl Npy popMUpoBaHUM pabounx nporpamm

ancumnnuH (moaynemn)

HanpaBneHMe noaroToBKU / cneymnanbHOCTb: MalwmHoCTpoeHme

Mpodunb / cneunanusauus:

OvcuunnuHa:

dusnka

dopmupyemblie kKomneteHuun: OrK-1
1. OnucaHune nokasaTeneun, KPUTEPMERB U LUKaN OLEHMBAHUA KOMMNETEeHLUNA.

MokasaTtenun n KpUTEPUM OLLEHMBAHUSI KOMMETEHLNIA

O6opyp,oaaHme N TEeXHOJ10Ir'nAa cBapO4HOro npomn3soacrtea

Ob6bekT YpoBHM CCHOPMUPOBAHHOCTU KOMMNETEHLINIA Kputepuii oueHuBaHums
OLIEHKM pesynbTaTtoB 06yyeHus
OObyuvatowwmiics Hn3knin ypoBeHb YpoBeHb pe3ynbTaToB 00y4YeHust

[MoporoBbi ypoBeHb He HWXe MopPOoroBoro

[MOBbILEHHbIN YPOBEHb
Bblicokunin ypoBeHb

LLikanbl oueHnBaHus

KomneTeHunmn npun caave aKk3ameHa unu 3adveTa Cc OLLEHKOM

[ocTurHyTbin
YPOBEHb
pesynbTara
obyueHus

XapakTepucTunka ypoBHS CPOPMUPOBAHHOCTH
KOMMeTeHuun

LLikana oueHMBaHus
OK3aMeH M1 3a4eT C OLLEHKON

Husknn
YPOBEHb

Obyuatowmics:

-06Hapyxun npobenbl B 3HaHNSIX OCHOBHOMO y4ebHO-
nporpaMmMHOro Mmarepuana;

-0OMyCTUI NPUHUMNManbHbIEe OLUMOKN B BbINONTHEHUN
3aJaHui, NpegyCMOTPEHHbIX NPOrpamMmon;

-He MOXeT MPOAOIMKNTbL O0yYEeHNe UK NPUCTYNUTL K
npodeccuoHanbLHON JEATENBHOCTU MO OKOHYaHUN
nporpamMmmbl 6€3 JOMONHUTENBHBLIX 3aHATUA NO

HeynoBneTtsopuTensHO

MoporoBbin
YPOBEHb

Obyuatowmics:

-06HapyXun 3HaHMe OCHOBHOTO y4e0OHO-NPOrpaMmMHOro
MaTepuana B 00béme, Heo6Xo0aAMMOM AN farnbHeNLen
y4ebHOM 1 npeacTosLen NnpodeccMoHanbHOM 4eATENbHOCTY;
-CNpaBnsieTCcs C BbIMOMHEHWEM 3a4aHWIi, MTPegyCMOTPEHHbIX
nporpaMmmon;

-3HaKOM C OCHOBHOW NUTepaTypol, PEKOMEHOOBAHHOMN
paboyel NporpaMmon UCLUNITINHBI;

-00MyCTUI HETOYHOCTM B OTBETE Ha BOMPOCHI U Npu
BbINOSTHEHUN 3a4aHWI N0 y4eBHO-NPOrpaMmMHOMY
MaTtepuany, Ho obnagaeTt Heo6XooMMbIMU 3HAHUSAMW O11S UX
YyCTpaHeHWs Nog, PYKOBOACTBOM NpenogaBaTersi.

YaoBneTBopuUTENbHO

[NoBbILLEHHbIN
YPOBEHb

O6yvarowuiics:

- 0OHapyXun nosHoe 3HaHue y4ebHOo-NPorpaMMHOro
mMaTepuana;

-yCneLHOo BbINOMHUA 3afaHuns, NpeayCcMOTPEHHbIe
nporpaMmmon;

-YCBOWIT OCHOBHYH) NUTEpPaTypy, PEKOMEHLOBAHHYIO paboyel
nporpaMmon AUCLMNIIHGI;

-fokasarn CMCTEMaTUYECKUA XapakTep 3HaHWUIA y4eBHOo-
nporpaMmmMHOro Mmatepuana,

-CNocoBeH K CaMOCTOATENBHOMY MOMOSTHEHWIO 3HAHUI NO

XopoLuo




Bbicokni
YPOBEHb

OOGyuatowmics:

-0B6HapyXun BCECTOPOHHNE, CUCTEMATUYECKME U TNyDOoKue
3HaHWg y4ebHOo-NporpaMMHOro Matepuana,

-ymeeT cBo6OHO BbINOMHATL 3aaHuUs, npefyCMOTPEHHbIE
nporpaMmmon;

-03HaKOMMICH C AOMNOMHUTENbHOW NUTEpPaTypOu;

-yCBOMI B3aMMOCBSI3b OCHOBHbIX MOHATWUIA OUCUMUMIMH U NX
3HaveHue ons npuobpeTeHusa npodeccuu;

-NposiBUI TBOPYECKNE CMOCOBHOCTM B MOHMMaHUKN y4ebHo-
nporpaMmHoro matepuana.

OTnn4HoO

LLIkanbl oueHMBaHUA KoMneTeHunmn npu cgayve 3adverta

HocTurnyTbin

XapakTepucTuka ypoBHSA CHOPMUPOBAHHOCTU KOMMNETEHLMN

LLikana oueHnBaHUs

YPOBEHb
pesynbTata
0oby4eHus
MoporoBbii Obyuatowuincs: 3auTeHo
YPOBEHb - obHapyXwun Ha 3a4eTe BCECTOPOHHME, cMcCTeEMaTUYeCKMe 1 rnybokune
3HaHWsA y4ebHOo-NporpaMMHOro MaTepuana;
- ponycTtun HebonbLUMe ynyLleHNsa B OTBETax Ha BOMPOCHI, CYLLECTBEHHbIM
06pa3omM He CHWXKaKLWME UX Ka4YeCTBO;
- JOMYCTUI CYLLIECTBEHHOE yNyLLIEHNE B OTBETE Ha OAUH 13 BONPOCOB,
KOTOpoe 3a TeM ObIfo yCTPaHEHO CTYAEHTOM C NMOMOLLBI YTOYHSIOLLIMX
BOMNDOCOR:
Huakui Obyuatowuincs: He 3ayTteHo
YPOBEHb - BONYCTUI CYLLECTBEHHbIE YNYLLEHWUsI NPy OTBETax Ha BCe BOMPOCHI
npenogasartens;
- obHapyxwun npobenel 6onee Yyem 50% B 3HAHMAX OCHOBHOIO y4e6HO-
nporpaMMHoOro martepuvana
OnucaHve WKan oueHNBaHNs
KomneTeHunm oby4atoLierocs oueHuBaeTcs cnegyowmm obpasom:
MnaHupyemsblii CopepxaHue LwKkanbl OLeHMBaHUS
YPOBEHb OOCTUTHYTOrO YPOBHS pe3ynbTarta oby4eHus
pesynbratos HeynoBneTBoputensHo YaoBnNeTBOPUTENBHO XopoLuo OTnun4yHo
OCBOEHIA He 3auteHo 3auTteHo 3auteHo 3auTteHo
3HaTb HecnocobHocTb O6yuatowuincsa cnocobeH O6yuatowuincsa Ob6yuvatowuincs
obyuvatowierocs CaMOCTOATENBHO OEMOHCTpUpyeT OEeMOHCTpUupyeT
CaMOCTOSATENbHO nNpoOAEeMOHCTPUPOBATHL CMOCOBHOCTL K CMOCOBHOCTb K
Npoa4EeMOHCTPMpPOBaTh Hanuyne 3HaHWIM Npu CaMOCTOATENbHOMY | camocTosaATenbHoOMy
Hanuyne 3HaHWUIN Npu peLleHnmn 3agaHun, NPUMEHEHMIO NPUMEHEHWIO 3HaHWUN
peLleHnn 3agaHun, KoTopble Bblnn 3HaHWI Npun B BblbOpe crnocoba

KOTOpble Obinn npencraBneHbl peweHnn 3agaHun,

npeacTaBneHsbl npenogasaTternieM BMeCTe C| aHanornyHblX Tem,
npenogasarenemM 06pa3sLoM Ux peLLeHus. KoTopble
BMecTe ¢ obpasLom npeacrasnan
UX peLueHuns. npenogasarerib,
W npu ero
KOHCYIbTaTUBHON
noagepxke B 4actu
COBPEMEHHBbIX

npobnem.

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




YMeTb OTtcytcTBHE Y Ob6yuvatowuics Ob6yuvatowuincs O6yuvatowuincs
obyyarowerocs AeMoHCTpupyeT nNpoaeMOHCTpUpyeT OeMOHCTpupyeT
CaMOCTOSITENbHOCTM B CaMOCTOSITENbHOCTb B caMoCTosITENbHOE CaMOCTOSITENIbHOE
NPUMEHEHNUN YMEHWIA NO NPUMEHEHUN YMEHUN NpUMEeHeHMe YMeHWI | MPpUMEHEHUE YMEHWI
NCMNOMb30BaHN0 peLleHmns y4ebHbIX peLleHns 3adaHum, peLleHns
METOAOB OCBOEHMS 3agaHuiA B MOSTHOM aHanormyHbIX Tem, HENU3BECTHbIX NN
y4ebHON AUCLMNIMHBLI. | COOTBETCTBUM C 06pasLioMm, KoTopble HecTaHOapTHbIX
OaHHbIM Npenogasartenem. npeacTaensn 3agaHui n npu
npenogasarenb, KOHCYNbTaTMBHOM
1 npu ero noagepxke
KOHCYNbTaTMBHON npenogasartens B
noaaepke B 4acTu YyacTtm
COBPEMEHHBIX MEeXONCUMMITMHAPHbIX
npobnem. CBsI3EN.
BnapeTtb HecnocobHocTb Obyuvatowuics Obyuvatowuics O6yuatowuincs
CaMOCTOSATENBbHO OeMoHCTpupyeT OeMOHCTpupyeT OEeMOHCTpupyeT
NPOSIBUTb HaBbIK CaMOCTOSATENBHOCTDb B caMoCTosATENbHOE CaMOCTOSITENbHOE
peLleHns MOCTABMNEHHOW | MPMMEHEHWN HaBblka MO | NPUMEHEHNE HaBblKa | NPYMEHEHNEe HaBbIka
3agayu no 3agaHnsaM, peLleHns 3agaHum, peLueHns
cTaHOapTHOMY 0bpasuy | pelueHne KOTOpbIX ObINo | aHamnorMyHbIX TeM, HEN3BECTHbIX NN
MOBTOPHO. rnokasaHo npenogaBaTtenem KoTophble HecTaHOapTHbIX
npepcTaensn 3agaHui u npu
npenogaeaTenb, KOHCYNbTaTMBHOM
1 npu ero noanepke
KOHCYbTaTUBHOM npenogaeartens B
noaaepXke B 4acTu YyacTtu
COBPEMEHHBIX MEeXONCUMMITMHAPHbIX
npobnem. cBsA3en

2. I'Iepequb BOMPOCOB U 3a4a4 K 3K3aMeHy, na6opaTopr|M N NPaKTU4eCKUM 3aHATUAM.

MprMepHbLIN NepeyeHb BONPOCOB K NlabopaTopHbIM paboTam:
KomneteHuma OIMK-1:

1. Yto Takoe usmepeHune? Kakue Buabl UISMepEHUN Bbl 3HaeTe? Yem oHW XxapakTepusyroTca?
2. Yrto Takoe norpeLwHocTb (owmnbka) nsmeperHna? Kakume Bugpl NOrpeLlHocTen CywecTByoT? MNpuinHbl nx

BO3HUKHOBEHUA.

. Anroputm BblYNCNEHUS OLLMBOK NPU NPSIMbIX Y KOCBEHHbLIX N3MEPEHUSX.
lMpaBuna namepeHns AsIMHbI C MOMOLLBIO LTAHrEeHUMPKYNS U MUKpOMeTpa.
. [oHaTne cunbl, Maccel.

. 2" 3akoH HbloTOHa 1 ero (popMyMpPOBKU.

©oo~NOUTAW

. CchopmMynumpoBaTb 3aKOH COXPaHEHUSA MEXaHUYECKOW HEPTUN.
10. CpegHsas cvna ygapa wapuka o penbc (BblBo).

11. YTo Takoe ygap? Ynpyrun n Heynpyrui yaapei.

12. KoadbbmumeHT BoCCTaHOBEHNS.

13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

CKOpOCTb Wapvka Npy NPoXoXAeHWM NOSNOXEHU paBHOBECHKsT (BbIBOA).
MomeHT nHepumm MatepuansHon TOYKK, TBEPAOro Terna.

[neyo cunbl. MOMEHT cunbl.

OCHOBHOW 3aKOH AMHAMMKKN BpallaTeNbHOro ABMXEHNsSI TBEPAOro Tena.
KnHeTuuyeckas aHeprus n paboTta npv BpalaTensHOM ABUKEHUM.
Teopema LTenHepa.

MaeanbHbI ra3. YpaBHEHNE COCTOSIHMSA naearnbHOro rasa.

BHyTpeHHsAs aHeprus, paboTa ngeansHoro rasa.

MepBoe Hayano TepmoguHaMukn. NpUMEHNTL ero K 3onpoLieccam.
AgnabaTtmnyeckun npouecc (I-oe Hayano, ypaBHeHue yaccona).
Mokasatenb aguabartbl. Yucno creneHen csobogel i, TennoemkocTu Con Cy.

. Yto Takoe abcontoTHasa n oTHocUTENbHAast owmnbka? B kaknx eguHMLLAX OHU N3MEPSIOTCA?

. Uto Takoe KOHCepBaTUBHaA U guccmnaTtunBHada cuctembl? MNoHATME NOTEHLNANbLHOro Noss.

3aKoH COXpaHeHMst UMNyIbca U 3aKOH COXPaHeHUs 3Heprun Ans abcontoTHO yrnpyroro yaapa.
3aKoH CoxXpaHeHust UMNynbca M 3aKOH COXPaHEHWs 3HepruK Ans abconoTHO Heynpyroro yaapa.




26. flBneHuns nepeHoca.
27. MNpupopa BaA3kocTU. [[pagmeHT CKopoCTH.
28. YpaBHeHWe BA3KOCTU (3akoH HbloToHa).
29. KoahbpuumneHT BA3KOCTN (BbIBOS, pacyeTHOM hopMyrbl).
30. Yucno PenHonbaca. Bpems penakcauuu.
31. NpoBOAHMKN B 3NEKTPUYECKOM MOfe.
32. ONeKTpoeMKoCTb MPOBOAHUKA.
33. KoHageHcaTop. OnekTpoeMKoCTb NOCKOro KoHAeHcaTopa (BbIBOA).
34. SneKTpoeMKOCTN NapanmnenbHO U NocrnefoBaTeNbHO COeANHEHHbIX KOHAEHCATOPOB.
35. OnekTpuyeckas cxema no N3MepeH1o EMKOCTM KOHOeHcaTopa (Ha3HavyeHne BCex reMeHTOB).
36. XapaKTepu1CTHKN SMIEKTPUYECKOro Toka, 3akoH Oma B anddepeHumnansHom gopme.
37. 3amkHyTas anekTpudeckas uenb. 3akoH OMa B uHTerpansHon popme.
38. 3akoH [xoyns-JleHua B MHTerpansHon copme.
39. dusunyeckunn cmbicn 3C.
40. NonesHas MOLHOCTb, €€ 3aBUCMMOCTb OT COMNPOTUBIIEHNS R. YcnoBne makcumyma.
41. HanpspkeHHocTb nons. [NoteHuman. CBA3b Mexay HUMU.
42. CunoBble 1 3KBUMOTEHUManNbHbIE MOBEPXHOCTM NOSISI TOYEYHOro 3apsaja.
43. OCHOBHbIE 31IEMEHTbI 3NTEKTPOHHO-ITY4EBO TPYOKU (YepTex).
44, CKopOCTb 3N1EKTPOHOB, NpoLUeALLINX BTOPO aHog. BeiBog dopmynebi.
45. TpaekTopusi 3aNeKTPOHOB B NPOCTPAHCTBE OTKMOHAOLWLMX MAACTUH.
46. Ounonb. MNneyo gunons. SnNeKTpu4ecknii MOMEHT OUMONS.
47. flBneHve nonapusaunm ananekTpuka. Bektop nonapusaumu.
48. dn3n4eCcKUin CMbICIN ONINEKTPUYECKOM NPOHNLLIAEMOCTH BeLLecTBa.
49. CerHeToaneKkTpuKn, NX OTNNYMSA OT OCTanbHbIX ANINEKTPUKOB.
50. MNncTepesuc. MNokasaTb Ha neTne ructepesnca Hocr. (MK Poer ) Y Eqoopy,
51. BeKTOp MarHMTHON UHAYKLUUK, HAMPSP)KEHHOCTb MarHUTHOMO MOMsi, MarHUTHasA NPOHULAEMOCTb Cpeapl.
52. 3akoH buo-Casapa-Jlannaca.
53. BekTop uHAaykumm B marHutHoro nons 6€CKoHeYHO ASIMHHOIO NPAMONMHENHOro NPOBOAHUKA C TOKOM |
(cbopmyna).
54. BekTop MHAYKUMM B MarHMTHOro nonsi 4ns otpeska NpoBoAHMKa ¢ TOKOM (dopmyna).
55. BekTop MHOYKUMM B MarHMTHOro nonsi B LLEHTPE KpyroBoro Toka (doopmyrna).
56. Uto Takoe marHeTpoH? Ero cxema (Buz cBepxy).
57. lNokasaTb Ha cxeme MarHeTpoHa HanpasieHne BEKTOPOB:
a. U — CKOpPOCTb 3NEKTPOHa,
b. B — BekTOp MHAYKUMM Ansa noboro HanpasneHns Toka,
F,, — cnna JlopeHua.
58. N306pasnTb TpaekTopuio 3NEKTPOHOB B MarHETPOHE MPU PasfMyHbIX 3HAYEHNSIX TOKOB B CONEHOMAE.
59. 3akoH Amnepa.
60. Cuna JlopeHua.
61. ABneHune anekTpomarHMTHOM uHaykummn. Onpegenexue. MNMpaswuno NeHua.
62. 3akoH ®apapes, ero BbIBOS,.
63. Tokun nNpy 3aMblkaHUK U pa3MbikaHuu Lenu. AsneHne camovHaykumm, 30C camouHaykumm (popmyna).
64. MHOYKTUBHOCTb KaTyLWKWU. B3aMMHasa MHOYKTUBHOCTb KaTyLLEK.
65. Buxpesble Toku. BpeaHbl oHUM unu nonesHbl? [lodemy cepaeydHuku TpaHcdopMaTopoB He AdenaroT
CMNOLWHbIMN?
66. MexaHunyeckue GeryLume BOSHbI: NOMNEPEYHbIE U MPOOOSIbHbIE.
67. YpaBHeHue GeryLien BOsHbl.
68. CkopOoCTb MONepPeYyHoOn U NPOAOSIbHOM BOJIH.
69. CBs3b ANWHbI BOMHbI, CKOPOCTU U YacTOTbI BeryLuen BorHbI.
70. CTos4Me BOSHbI, X NPUHLMNNANbHOE OTNMYME OT BCEX APYTUX BUOOB BOJIH.
71. YpaBHeHue cTosiyen BOmHbI. [My4HOCTU 1 y3nbl.
72. Kakvne cBeTOBbI€ BOJIHbI ABNSAIOTCA KOr€PeHTHbIMN?
73. VIHTepdepeHums . onpeaeneHue.
74. l'eomeTpuyeckas M onTnyeckaa ANUHA MyTW, ONTUYecKas pasHOCTb Xo4a, YCMNOBMS Makcumyma wu
MUHUMYMa.
75. YcTtaHoBka anga «kornew, HeloToHay, xof fnyyen B Hew.
76. lNpakTnyeckoe NpUMeHeHNe SBNeHnsa nHTepdepeHLmMm ceeTa.
77. Qudpakumsa ceeTa, onpegeneHue.
78. NpwuHumn MNonreHca — ®peHens.
79. ®POHT BOJSTHbI TOYEYHOIO U BECKOHEYHO YAANEeHHOro UCTOYHMKOB, PUCYHOK.
80. MeToz 30H PpeHens s Kpyrnoro oTBEPCTUS. YCNoBusi MakcMMyma u MMHUMyMa B Touke M akpaHa.
81. MeToA 30H Ans wenu, ycnosna Makcmmyma u MMHUMyMa.
82. BHelwHMn choToadhekT, onpeaeneHuve.
83. YpaBHeHue doToadhdekra.
84. 3akoHbl hoToadhdekTa.
85. YcTponcTteo hoToaniemMeHTa.



86. MpuHumMn paboTbl POTOSINEKTPOHHOIO YMHOXUTENS.

87. Mogenu atoma TomcoHa, Pesepdopaa, bopa.

88. loctynatbl Bopa 1 npoucxoxaeHve NMHen4aTbiX CNEKTPOB.

89. NmeeTca nu kakas-nmbo CBA3bL MEXAy YacTOTOM 0bpalleHnss aNeKTpoHa BOKPYr sfpa aToMma Bogopoaa u
4YaCcTOTOW ero nsny4yeHna? ) )

90. BbiBecTu hopMyrbl AN onpeaeneHns CKOPOCTM anekTpoHa Ha n" opbute 1 paguyca n” opbUTsI.

91. OxapakTtepu3oBaTb U3MEHEHUS KUHETUYECKOW, MOTEHLMANBbHOW N MOJSTHOW 3HEPIUi ANEKTPOHA B aToMe
npwv ero yaaneHuu ot sapa.

92. Yto Takoe BaneHTHas 30Ha, 3arnpeLleHHas 30Ha 1 30Ha NPOBOAMMOCTM?

93. Kakue nonynpoBOAHMKN Ha3bIBaOTCS COOCTBEHHBIMM, A Kakne — NPUMECHbIMU?

94. OT yero 3aBUCUT KOHLEHTpauus CBODOOOHBIX HOCUTENEW 3apsiga B N-MOMynNpoBOAHMKE W B p-
nonynpoBoaHuKe?

95. OcobeHHOCTN TemnepaTypHOW 3aBUCMMOCTHM ANEKTPONPOBOAHOCTM MNOMYNPOBOAHNKOB.

96. OcobeHHOCTU TemnepaTypHOU 3aBUCMMOCTHM INEKTPONPOBOAHOCTU MEeTarnmos.

97. MornoweHune, CNOHTaHHOE U BbIHYXXAEHHOE U3NTyYEeHUs.

98. OCHOBHbIE KOMMOHEHTbI ONTUYECKOrO KBAHTOBOrO reHepaTtopa. OxapakrepnsoBaTtb UX.

99. Kakoe cocTosHMe cpeabl Ha3biBaeTCs UHBEPCHLIM?

100. To4emy cMecCb renus n HeoHa SIBNSIETCA XOPOLLEN aKTUBHOW cpenon ans razosoro OKI?

101. OTnNNYMA NasepHOro N3ny4eHus ot nboro Apyroro U3nyyYeHus.

MpumepHbIe NpakTUYeckne 3agaym (3agaHns) u cuTyauum:
KomneteHums OIMK-1:

TpeTun cemecTp:
1 3apava: KameHb GpolueH BepTukarnbHO BBEPX C HaYamnbHOM CKOPOCTbIO p, = 2()MC . Mo ncteveHun, kakoro

BpeMeHn HaxoauTcsa Ha BbicoTe h =154 7? HanTtn ckopocTb KamHs Ha aTou BbicoTe. ConpoTuBneHnem Bosgyxa
npeHebpeyb. MNpuHaTL g :10%2 .
c

2 3apava: fAnck pagnycom I = 20fi Bpawaetca cornacHo ypasHennio @ = A+ Bt +Ct?, rne A=30634,

A=_16aaﬁ, N :0,16334. OnpefennTb TaHreHUMansHOE, HOPManbHOE W MOJHOE a, YCKOPEHUsl TOYeK Ha
fi

OKPYXXHOCTU Ancka ana momeHTa spemenn t =10C.

3. 3apgava: lnoTHocTb rasa p npu gaenexuu p = 96 klMa n Temnepatype t = 0°C pasHa 1,35 r/n. Hantn
MOnspHYyt0 Maccy M rasa.

4. 3apgava: OnpegenuTb AaBneHns p; U p, rasa, cogepxawero N = 10° MOeKkyn n nmetowiero oovem V =1
oM’ npu Temnepatypax T; =3 Kun T, = 1000 K.

5. 3apgava: K 6atapee ¢ 3[1C ¢ = 300 B BkrtoueHbl ABa NNOCKNX kKoHAeHcaTopa emkocTammn C, = 2nd n C, =
3n®. Onpegenutb 3apsg Q m HanpskeHMe U Ha nnacTUHKaxX KOHAEHCATOPOB NpW MocriefoBaTeflbHOM U
napannenbHOM COeaNHEHUSAX.

6. 3agaya: [1sa 0[MHaKOBbLIX 3apPSXKEHHbIX LWapa HaxoasaTcs Ha paccTosHum I = 60cym . Cuna oTTankueaHbs
F1 Lwapos 70-10° H . Nocne Toro kak Lapbl NPUYBENU B COMPUKOCHOBEHME W ygoanunu Opyr oT gpyra Ha

. -4
MpexHee paccTosiHue, cuna oTTankuBaHbsi Bopocna u ctana pasHoii F, =1,6-107" A . Beiumcnuts 3apsigel

g1 ¥ 0O, KOTOpble OblNMM Ha lWapax A0 WX COMPUKOCHOBEHUs. [uaMeTp LIapoB cCYMATaTb MHOMO MEHbLUMM
PacCTOSHUSI MEXAY HUMMW.

7. 3apava: OnekTpUYEcKoe More Co3faHo ABYMsi ToudeuHbiMu 3apsigamu Q) =40iE& Q, =—10iEsé ,
Haxopawummucst Ha pacctosHun d =10A1  gpyr ot Apyra. OnpenennTb HanpsKeHHOCTb MONS B TOYKE,

yaaneHHol ot nepsoro 3apsiga Ha I, =12f1 u ot BTOpOro Ha I, = 6ii

8 3apava: Ha koHuax mMegHoro nposBoga anuHon | = 5 M nogaepxumBaeTca HanpsbkeHne U = 1 B.
OnpenenuTb NNOTHOCTL TOKAa | B NPOBOAE.

MprMepHbIe BONPOCHI AN NOATOTOBKM K NPAKTUYECKUM 3aHSATUSIM:
KomneteHumsa OIMK-1:

1. Kakne 0CHOBHbI€ 3aKOHbI U SIBIEHMS UCMONb3YIOTCA B AaHHON 3agave?

2. KakoB dunsnyeckmn cmbicn 3agadm?

3. PacckasaTb X04 peLueHns 3agaqn.

4. MNoyemy Npu peLleHUn 3afadm Ucnonb3yeTcs onpeaeneHHas gopmyna?

5. Kak BbibupaeTcs cbopmyna ons peleHus sagaqm?

6. MoxeT nu ObITb Opyroe pelueHne 3agayn?

7. MOXXHO N MHTEerpanbHOE peLleHne 3agayvm 3ameHnTb anddepeHumanbHbIM?



8. Kakvne mogenu ucnonb3yloTcs nNpy peLleHun 3agayun?
9. Kakvne ponylieHusa caenaHbl Npy peLleHnn 3agayn?
10. Kakas paamepHOCTb NpUMEHEHa NpU peLLeHun 3agadm?

MprMepHbIN NepeyeHb BOMPOCOB K 3K3aMeEHY:
KomneteHums OIMK-1:

1. MarHuTHOe none u ero xapakTepucTUku.

2. 3akoH Amnepa. MarHuTHoe none ABuxylerocs 3apsga. [JencteBme MarHUTHOrO Mofsi Ha OBWKYLLMACS
3apsa.

3. [OBwmxeHve 3aps>KeHHbIX YacTul, B MarHUTHOM Morne.

4. 3akoH buo-Casapa-Jlannaca u ero npMMeHeHue K pacyeTy MarHMTHOro nons

5. Umpkynsaums Bektopa B MarHMTHOro nons B Bakyyme n €€ npMMeHeHne K pacyeTy MarHMTHOro nosnsi.

6. fBneHve anekTpomarHUTHOW uHAyKuuu. OnbiTel ®apages. 3akoH Papages. lNpasuno JleHua. Toku
dyko.

7. NHOYKTUBHOCTL KOHTYpa. CamMomHayKums. TOKM Npu pasmblkaHUM U 3aMblKaHUK Lenu.

8. BsaumHasa nHaykuus. TpaHcdopmaTopbl.

9. MarHuTHblE MOMEHTbI 9NEKTPOHOB U aTOMOB.

10. Owna- n napamarHetnam. HamarHM4eHHOCTb.

11. ®eppomarHeTrkn un nx ceorctea. Npupoga dheppomarHeTmsma.

12. Teopus Makceenna. YpaBHeHus MakcBenna ans an1ekTpoMarHMTHOro nons.

13. EguHbIn nogxod K onucaHuio konebaHui pasnuuyHon dumsmdeckon npupoabl. MexaHudeckue
konebaHus. CeoboaHble, 3aTyxatowme konebaHms. BoiHyxaeHHbIe konebaHms. PesoHaHc.

14. CBobogHble rapmMoHunyeckne konebaHusa B konebarenbHom KoHType. MaeanbHbii konebatenbHbIN
kKoHTyp. CobcTBeHHble KkomebaHus KoHTypa. [lpeobpasoBaHve aHeprMm B KOHType. PeanbHbin
konebaTenbHbIN KOHTYP.

15. CnoxeHue rapmMoHM4eckux konebaHmm ogHoOro HanpaeneHus U YyacTtoTbl. bueHusa. CnoxeHve B3aMMHO
nepneHanKynsApHbIX konebaHun.

16. BonHoBble npouecchl. YpaBHeHMs Oerywen u crosyen BonHbl. BonHoBoe ypaBHeHWe. 3BYKOBble
BOJTHbI. YNbTPa3BykK, €ro nony4yeHne n npumMmeHeHme. SHeprusl BOSHbl, NEPEHOC 3HEPTUN BOJTHOM.

17. OneKkTpoOMarHWTHbIE BOMHbI, WX MOJNyYeHMEe. JHeprus W WMMMynbC SMNEKTPOMArHUTHOW BOJHbI.
lMpuMeHeHne aneKTPOMarHUTHbBIX BOJTH.

18. MHTepdepeHuna ceeTa.

19. Oundbpakumsa ceeta. MNpuHumn MNonreHca-®penens. Metoa 30H OpeHens.

20. Ancnepcusa ceeTa. SNeKTpoHHas Teopus gucrnepcum.

21. EcTecTBeHHbIV U NONSPU30BaHHbIN CBET. 3aKkOoHbI Nonspu3aumu ceeta. [1BorHOe nyyenpenomMneHume.
22. KsaHTOBas Teopus ceeTa. BHewHun dpoToaddekT.

23. TennoBoe M3rnyyeHne, ero XxapakTepUCTMKN U 3aKOHbI.

24. Teopusa atoma Bogopogaa no bopy.

25. KopnyckynspHoO-BOMHOBOW [Ayanu3m CBOWCTB BewecTBa. BonHbl ge Bpownns. CoOTHOLLEHnE
HeonpeaeneHHocTel 'eri3deHbepra. BonHoBas yHKUMA U ee CTaTUCTUYECKUIA CMbICTT.

26. MornoweHne. CNOHTaHHOE M BbIHYXAEHHOE n3nyyeHnsi. ONTnyYeckme KBaHTOBbIE FeHePaTops.

O6pasel| sKk3aMeHalMoHHoro buneTta

JBI'VIIC
JK3aMmeHaLnoHHbIN 6uneT Ne 1
Kadeapa no aucuunnmHe «dusmka» «YTBEPX)KOAAO»
(k911) dusmka n TeopeTudeckas Ons HanpaeneHus NOAroToBKM / cneunanbHOCTH 3aB. kadbeapon
MexaHuka 15.03.01 MawwmnHocTpoeHue MBaHoB B.W., kaHAa. dus.-maT.
cemecTp, npodunb/cneunanusauus HayK, OOLEHT
20 /20 y4eOHbIn rog O6opynoBaHNE M TEXHOMOMNSI CBApPOYHOTO «__» 20 T

npon3BoACTBa

1. Bonpoc MarHuTHOe none u ero xapakrepuctuku. (OrNK-1).

2. Bonpoc OnpegenuTb 3Hepruio € poToHa, NCMYCKaemMoro npu nepexofe 3neKTpoHa B atoMe Bogopoda C TpeTbero
3HEpreTMYECKoro ypoBHs Ha ocHoBHoM. (OIMK-1)

3. 3apayva (3agaHue) Ha noBepxHOCTb MeTanna nagaet MOHOXpPOMAaTU4EeCKUMI CBET C ANMHON BONHbl A = 0,1 MKM.
KpacHas rpaHuua cdotoacpdekta Ag = 0,3 mkm. Kakas gons aHeprum poToHa pacxodyeTcst Ha COObLLEeHNE 3NEKTPOHY
KnHeTnyeckomn aHeprumn? (OMK-1).

MpumeyaHne. B  kaxgom  9SK3aMeHaLMOHHOM  6unete  OOIMKHbI  MPUCYTCTBOBATb  BOMPOCHI,
CNocobCTBYHOLWNX (POPMUPOBaHIMIO Yy 00yYatoLLErocst BCex KOMMNeTeHUMIM No AaHHOW AMCUUNIIMHE




3. TecTtoBble 3apgaHus. OueHKa No pe3ynbTaTtaM TECTUPOBAHUA.
3.1. lNpumepHbIe 3aaaHns TecTa

3apaHwue 1 (OMNK-1)

nOCHe,ElOBaTeJ'IbHOCTb B nopsAaake Bo3pactaHunAa AnnTenbHOCTU
I HC

I MKC

I MC

c

MWH

:vac

3apaHwue 2 (OMNK-1)
Ha pucyHke BEKTOP MFHOBEHHOIW CKOPOCTM TOYKU NpY €€ ABWKEeHUN no kpuson AB 3To:
1. Bektop 1 n
2. Bektop 2

3. Bektop 3 3
4. Bektop 4

5. HeT npaBurbHOro oTBeTa

3apanue 3 (OlK-1)

Yka3aTb nNpaBuibHbIA OTBET

Linkn KapHo:

1. CocTouT 13 AByx M30TEpPM 1 ABYX n3obap
2. CocTouT 13 ABYX N30X0OpP U ABYX n3obap

3. CocTouT 13 ABYX U30TEPM M ABYX agmabat
4. 370 Kpyrosow npouecc

3apanue 4 (OlK-1):
CooTBeTCTBME MEXAY BUAaMM konebaTtenbHbIX CUCTEM U UX Neprogamm

MPYXMHHBIN MaATHUK m
T=2x,|—
k
PuU3nYecKMn MasgTHUK J
T=27r|—
mgl
KonebaTenbHbIN KOHTYP T =2zJLC
MaTemaTu4eckuin MasiTHUK T —272'\/T

3apaHue 5 (OlK-1):

BBecTn npaBunbHbLIN OTBET C KraBnaTtypbl

MepBuyHas obmoTka TpaHcdopmaTopa umeeT w;=10000 BMTKOB MPOBOAA WU BKIHOYEHA B CETb MEPEMEHHOrO
Toka ¢ HanpsbkeHnem U;=700 B. Yucno BUTKOB BTOPUYHOM OOMOTKM W,, ecrn ee conpoTtusneHue r=1 Owm,
HanpshkeHue Ha KoHuax U,=4 B, a cuna Toka B Hel |=1A, ByaeT paBHo:

3apaHue 6 (OK-1):

Yka3saTb npaBuibHbIN OTBET

3aKkoH cCoxpaHeHMs aNeKTPUYecKoro 3apsga:

1. B 3aMKHYTOW CUCTEME SHEPIUs 3apsiiOB OCTAETCS NMOCTOSHHON

2. B N0BON 3NEeKTPUYECKN N30NIMPOBAHHON CUCTEME CyMMa 3apsd0B OCTaeTCs MOCTOSHHON
3. B MHepuMarnbHbIX cucTemMax oTcyeTa CyMMa 3apsaoB OCTaeTcs NOCTOAHHOM

4. 3apsa CMCTEMbI He 3aBUCUT OT CKOPOCTU ee ABUKEHUS

3apaHue 7 (OlK-1):

YkasaTb NpaBuibHbIA OTBET

Cwvna, gencTeylollas Ha 3apsg, ABWKYLLMIACS B MarHUTHOM More,
o0paTHO NponopuUnoHanbHa ero CKopocTu

He 3aBUCUT OT ero CKopocTu

nponopLMoHarnbHa KBagpaTy ero CKOpocTu

NPSMO NPONopLUUoHarnbHa ero CKOpocTn

i N

3apanwue 8 (OlK-1):
YKaxute npaBunbHbIN OTBET



OnanekTpuk oTnnyaeTcst OT NPOBOAHNUKA TEM, YTO

1. B HEM He BO3HUWKaeT pa3feneHns 3apsgoB B ANIEKTPUYECKOM nore
2. OH COCTOUT M3 HEWTPAIbHbIX MOSEKYI, a MPOBOAHUK U3 MOHOB

3. OH He OKkasblBaeT BIMSIHWE HAa BHELLHEE 3MEeKTPUYECKOE nose

4. B HEM MPAKTUYECKMN HET CBODOAHLIX 3NEKTPOHOB

3apanwue 9 (OlK-1):

YKasaTb npaBuribHbIA OTBET

Owncnepcusa ceeTta - 310

1. 3aBUCUMOCTb MoKasaTens npefioMeHns BelecTBa OT YacToTbl CBeTa
2. 3aBUCUMOCTb MokKasaTens npernomMseHuns oT BeLecTBa

3. 3aBMCMMOCTb (Pa30BOM CKOPOCTW CBETOBbLIX BOJIH OT YacTOThbl CBETa
4. 3aBUCUMOCTb CKOPOCTU CBETA OT cpeapl

5. HeT BepHoro oTBeTa

3apanwue 10 (OlK-1):

YkasaTb NpaBusibHbIN OTBET

TennoBoe n3nyyeHve coBepLlaeTcs

3a CYET 3HEepruu, BbIAENSAIOLLENCS NPU XMMUYECKOWN peakuum
3a CYET BHYTPEHHEN 3Heprun Tena

3a CYET SHEPrun BaneHTHbIX 3NIEKTPOHOB

3a CYET NIIOMUHECLIEHLIUN 3NEKTPOHOB

. HET NpaBuWIbHOro OTBeTa

MonHbBIN KOMMMEKT TECTOBbLIX 3a4aHUN B koprnopaTuBHoW TectoBon obonovke ACT pasmelleH Ha cepepe YUT
OBIYTC, a takke Ha cante YHuBepcuteTa B pasgene COO [OBIYIC (obpasoBaTenbHas cpega B fMYHOM
kabuHeTe nNpenogasartens).

S

3.2. CooTBeTCTBMNE MexXAy BanbHON N PENTUHIOBON CUCTEMAMM OLLEHUBAHWUS 3HAHWIN, YMEHWIA, HABbIKOB U (1K)
onblTa AeSATENbHOCTH, YCTaHaBNMBaETCH NOCPEACTBOM cregyroLlen Tabnuupl

Ob6bekT [NokasaTenu oueHMBaHUA OueHka eipg?::%
OLIEHKM pe3ynbTaTtoB 06ydyeHus pesy
oby4eHus
60 6annoB n meHee «HeynoBneTBopuTEnsHO» Hu3kuih ypoBeHb
. 74 — 61 6annos «Y[O0BNETBOPUTENBHOY [MoporoBbin ypoBeHb
O6yuvatowwmiics =
84 — 75 6annos «X0opoLLo» MOBbILWEHHbIN YPOBEHb
100 — 85 6annos «OTnn4HO» Bblicokunii ypoBeHb

4. OueHka oTBeTa obyuarollerocsi Ha BOMpPOCHI, 3adayvy (3agaHue) 3Kk3aMeHauMOHHoro 6unera,
3a4eTa, KypcoOBOIro NPOeKTUPOBaHUS.
OueHka oTBeTa oby4varoLlerocsi Ha BONpochl, 3agavy (3agaHne) sk3aMeHauMoHHOro bunera, 3adeta

CopepxaHue LwKanbl OLeHMBaHNUS
OnemeHTbI HeynoBneTBopuTensHo | YOOBNETBOPUTENBHO Xopouwo OTnnyHo
OLeHMBaHMSA
He 3auteHo 3auTeHo 3auTeHo 3auTeHo

CooTeeTcTBue oTeeTos |[10NHOE 3HauuTenbHble HesnauutenbHble ([[NonHoe
hopMynpoBKam HECOOTBETCTBUE MO NOrpeLUIHOCTH MOrpeLuHoOCT COOTBETCTBME
BOMpOCOB (3agaHuin)  [BCEM BoOnpocam
CTpykTypa, MonHoe 3HauntenoHoe HesHauntenbHoe |CooTBeTCTBME
rnocrneaoBaTenbHOCTb U|HECOOTBETCTBUE HecooTBeTCTBME HECOOTBETCTBME  [KpuTepuio Npu
norvika oTeeTa. KpuTepuio. KpUTEpUIO KpuTepuio oTBETe Ha BCe
YMeHue 4eTko, BOMNPOCHI.
MOHSITHO, TPAMOTHO 1
cBo6OAHO M3naraTb
CBOW MbICIN




3HaHne HopMaTUBHbIX,
NpaBoBbIX JOKYMEHTOB
1 cneumanbHon
nntepatypbl

lNonHoe He3HaHue
HOPMaTMBHOM "
npasoBow 6a3bl
crneumansHom
nutepatypbl

NmetoT mecTo
CYLLLECTBEHHbIE
ynyLieHus (HeaHaHue
OonblUen Yyactm u3
OOKYMEHTOB U
crneyuvanbHomn
nuTepatypbl No
Ha3BaHWo,
coaepXaHuto U T.4.).

NmetoT mecTo
HeCyLLIeCTBEHHbIE
ynyLeHns u
He3HaHue
OoTAenNbHbIX
(eAMHWNYHBIX)
paboT 13 uncna
obsasatensHon
nMTeparypsbl.

NonHoe
COOTBETCTBUE
OaHHOMY
KpUTEPUIO
OTBETOB Ha BCe
BOMpPOCHI.




YMmeHune cBsa3aTtb YMeHne cBa3aTthb YMeHue ceazaTtb  |[lonHoe
TEOPUIO C NPaKTUKOWN BOMPOCHLI TEOPUM 1 BOMPOCHI TEOPUM U [cOOTBETCTBME
paboTbl HE NpPakTUKn NPakTUKn B OaHHOMY
YMeHue yBsidbiBaTh nposiBnseTcs. nposiBnseTca peako |0CHOBHOM KpUTEpPUIO.
TEOPWIo C NPAKTUKOW, nposiBnsieTcs. CnocobHocTb
B TOM 4ucrne B obnacTtu MHTEerpmpoBaTb
npogeccnoHanbLHON 3HaHUSA U
paboTbl npuBneKaThb
cBefeHuns ns
pasnnyHbIX
Hav4yHbIX cdhep
Ha Bce OTtBeTbl Ha 6onbLyto [1. daHbl HenonHele |[daHbl BEpHbIE
[OMNONTHUTENbHbIE yacTb OTBEThI Ha OTBEThLI Ha BCce
BOMPOCHI JOMNONTHUTENbHbIX [ONONHUTENbHbIE |AOMNONHUTENbHbIE
npenogaeatens AaHbl [BONpOCOB BOMpPOCHI BOMPOCHI
HEBEpPHbIE OTBETHI. npenogasaTens npenogaeatens. [npenogaeaTtensi.
KavectBo oTBETOB Ha AaHbl HEBEPHO. 2. [laH oauH

AOonoJiHNUTEIbHbIE
BOMpPOCHI

HeBepHbI OTBET
Ha
JOMOMHUTEnNbHbIE
BOMPOCHI
npenogasarensi.

MpumeyaHne: UToroBas OLEHKA (POPMUPYETCH KaK cpeaHss apudmeTuyeckasi pesynbTaToB 3/1eMEHTOB

oueHnBaHuaA




