OueHo4Hble maTepuanbl Npu hopMmMpoBaHUM pabounx nporpamMmm
aucumnnuiH (moaynemn)

HanpaeneHnue noarotoBku / CTpoWTENbCTBO, 3KCMNyaTaLms, BOCCTAHOBMEHNE U
cneunanbHOCTb: TEXHUYECKOEe NPUKPLITUE aBTOMOBMMBbHBLIX A4OPOr, MOCTOB Y
TOHHenewn

npodwmb | cneunanusauums: CTpouTenbCTBO (PEKOHCTPYKUMS), SKCNyaTaumsa u TEXHUYECKOe NPUKpbITUE
aBTOMOOUIBbHBIX JOpOr

OucumnnuHa: odusuka

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

lMokasaTenun n KpUTEPUN OLLEHMBAHNS KOMMETEHLNNI

Ob6bekT YpPOBHU CHOPMMPOBAHHOCTH KpuTtepuin oueHnBaHus
OL/EHKM KOMNeTeHuun pe3ynbTaToB 00y4eHus
Ob6yuvatowniics Hun3knin ypoBeHb YpoBeHb pe3ynbTaToB 00yYeHust
[MoporoBbit ypoBeHb He HVXe NoporoBoro

MoBbILIEHHbIN YPOBEHb
Bbicokuii ypoBeHb

LLkanbl oLueHnBaHNSA KOMNETEHLMI npun coayve saKk3amMeHa Ui 3a4eTa C OLIEHKOM

HocTurHyTbin Xapaktepuctmka ypoBHS ChOPMUPOBAHHOCTM Lkana oueHnBaHus
YPOBEHb KOMMNeTeHLMI OK3aMeH 1M 3a4eT C OLLEHKOM
pesynbTarta
obyyeHus
Hunsknin Obyuatowuincs: HeynoBneTBopuUTensHO
YPOBEHb -00Hapyxun npobenbl B 3HAHNSAX OCHOBHOTO y4ebHO-

nporpamMmmHOro MaTepuana;

-A0NYCTWA NPUHLMNMAnNbHbIE OLWMGKM B BbINMOSTHEHUN
3agaHvi, NpeayCMOTPEHHbIX NPOrpaMmmon;

-He MOXeT NPOAOIMKUTL 06ydYeHrne Wnu NPUCTYNUTb K
npodeccnoHanbHON AesTENbHOCTU MO OKOHYaHUU
nporpaMmmbl 6€3 AONONHUTENbHBIX 3aHATUIA NO

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

MaTepuana B 06béme, HeobxoauMoM Ans AanbHenLwemn

y4ebHoIM 1 npegcTosLen npodeccmoHansHom

[eaTenbHOCTY;

-CNpaBnseTcs C BbIMOMHEHMEM 3a4aHUN,

NpeayCMOTPEHHbIX NPOrpaMmon;

-3HaKoOM C OCHOBHOW NnUTepaTtypour, peKoMeHO0BaHHON

pabouen NporpaMmmon ANCLUNINHBI;

-0OMYCTUIT HETOYHOCTU B OTBETE Ha BOMPOCHI 1 Npu

BbINOMHEHNW 3a4aHuin N0 y4eOHO-MporpaMMHOMY

mMatepuany, Ho obnagaet HeobXoAMMbIMU 3HAHUSIMU A5

[NoBbILLIEHHbIN Obyvatowuiics: XopoLuo
YPOBEHb - 0BHapyXun nNonHoe 3HaHue y4ebHO-NPOrpaMmMHOro
MaTepuana;
-yCNEeLHO BbIMOMHWN 3afaHuns, NPeAyCMOTPEHHbIE
nporpaMmmonm;

-yCBOWJT OCHOBHYIO NUTEPATYPY, PEKOMEHAOBAHHYIO
paGouyeii NporpaMmMoit AUCLMUMITUHBI;

-rnokasan cucTemaTU4Yeckuin xapaktep 3HaHUii y4ebHo-
nporpaMmmMHOro matepuana;

-CNocoBeH K CamMOCTOATENbHOMY MOMONTHEHUIO 3HAHWIA MO




Bbicokuin
YPOBEHb

Obyuvatowuncs:

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

-ymeeT cB06OHO BbINONHATL 3aaHust, NpegyCMOTPEHHbIE
nporpaMmmon;

-03HaKOMUIICS C AONOMHUTENBbHON NUTEPATYPOW;

-yCBOMIT B3aMMOCBSI3b OCHOBHbIX MOHATWUI OUCLUMINH U UX
3HadeHue ans npuobpeteHusa npodeccuu;

-MposiBUN TBOPYECKME CNOCOBHOCTM B NOHMMaHUN y4ebHo-
nporpaMmHoOro marepuana.

OTnunyHo

LLkanbl oLueHnBaHUSA KOMNETEHL MM npwn caadve 3adveta

HocTurHyTbIn

XapakTepucTunka ypoBHA CPOPMUPOBAHHOCTU KOMMETEHLMN

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 NMOMOLLBIO YTOYHSIHOLLNX
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
KomneTeHumm obydatowierocs 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
NpPO4EMOHCTPMpOBaTh | MPOAEMOHCTPMPOBaTh | CaMOCTOSITENIBHOMY | CaMOCTOSITENBHOMY
Hanuyne 3HaHWUIN Npu Hanuyne 3HaHWM Npu NPUMEHEHMIO NPUMEHEHWIO 3HaHWUN
peLleHnmn 3agaHun, peLleHnmn 3agaHun, 3HaHWI Npun B BblbOpe crnocoba

KoTopble Gbinu KoTopble Gbinu peLLeHnn 3aaHuiA,

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

npobnem.

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




YMeTb OTtcytcTBHE Y Ob6yuvatowuics O6yuvatowuincs 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 U 3aAay K 3K3aMeHY, 3a4eTy, NabopaTOpHbIM 3aHATUSAM.

MpuMepHbIN NepeyeHb BONPOCOB K nabopaTopHbiM patoTam:
KomneteHuus OIK-1:

2 cemecTp:

1. Yrto Takoe nsmepeHune? Kakue Buabl U3MepPEHUin Bbl 3HaeTe? Yem OHU XxapakTepusyrTca?
2. Yto Takoe norpelHocTb (owmnbka) nameperna? Kakue Buabl NorpelHoCTen cywecTByroT? MNpuynHbl nx

BO3HWKHOBEHMNS.
. YT0 Takoe abconoTHasa 1 oTHocUTENbHasn owwnbka? B kakux eamHMLax OHU n3mepsTca?
. AnropuTM BbIYMCREHNS OLIMBOK NPU MPAMbIX Y KOCBEHHbBIX N3MEPEHUSIX.
MpaBnna namepeHnst AnvHbI C MOMOLLIbIO LUTAHFEHUMPKYNSA U MUKPOMETpA.
. [oHATne cunbl, Maccsl.
. 2" 3aKkoH HbloTOHa 1 ero hopMynMPOBKK.
. UTo Takoe KoHcepBaTMBHAasA U AUccMNaTuBHas cuctemsl? MNMoHATUE NOTEHUManbLHOro Nons.
. CchopmynumpoBaTtb 3aKOH COXpaHEHUS MEXaHUYEeCKOW SHEpPruu.
0. CpegHsia cuna ygapa wapuka o penbc (BbiBOA).

2 ©0ONO U W

11. Yto Takoe ygap? Ynpyrui n Heynpyrum ygapsi.
12. KoadhbmumeHT BoCcCTaHOBEHUS.
13. 3aKkoH coxpaHeHuss UMNynbca U 3aKOH COXpPaHEHWUs aHeprnM Ans abCconTHO ynpyroro yaapa.
14. 3aKoH coxpaHeHUs1 MMNynbca U 3aKOH COXpPaHEHWs1 3Heprnm Ans abCconTHO HEYNPYroro yaapa.
15. CkopoCTb Luapuka npu NPOXOXAeHUU NONOXEHUSA paBHOBeCUS (BbIBO).
16. MOMEHT MHepUMn maTepurarnbHOM TOYKKU, TBEPAOro Tena.
17. MNnevo cunbl. MOMEHT cunbl.
18. OCHOBHOW 3aKOH AMHAMMKKN BpallaTeNbHOro ABWKEHNSI TBEpAOro Tena.
19. KuneTtuyeckas aHeprusa n pabota npv BpawaTenbHOM OBWKEHNM.

20. Teopema WTtenHepa.
21. NgeanbHbIn ras. YpaBHeHe COCTOSIHUS uaeanbHoro rasa.
22. BHyTpeHHAs 3Heprus, paboTa ngeansHoro rasa.

23. MNepBoe Havano TepmogmMHaMmukn. NMpUMeHNTb ero K nsonpoueccam.

24. ApnabaTtunyeckuii npouecc (l-oe Havano, ypaBHeHue NyaccoHa).

25. Mokasatenb aguabaTtbl. Yncno creneHen csoboapl i, Tennoemkoctn Cou Cy,.
26. flBneHuns nepeHoca.




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.

Mpupoaa BA3kocTU. [[pagneHT CKOpoCTHU.
YpaBHeHWe BA3KOCTU (3aKoH HbloToHa).
KoadhpuumeHT BA3KOCTM (BbIBOA, pacHETHON hOpMYyIibl).
Uucno PenHonbaca. Bpemsa penakcauumu.
MexaHnyeckue 6eryuine BOnHbI: NonepeyHble U NPOAOIbHbIE.
YpaBHeHve 6eryLien BOrHbl.
CKkopoCTb NonepeyHor U NPogoSIbHOM BOJTH.
CBA3b ONWHBI BOMHbI, CKOPOCTU M 4acToThbl BeryLen BosHsbl.
CT1osa4me BOMHbI, X NPUHLMNNANbLHOE OTNYNE OT BCEX APYTNX BUOOB BOSH.
YpaBHeHue cTos4en BOMHbl. [My4HOCTU U y3nbl.
[MpOBOAHUKM B 3NEKTPUYECKOM More.
OnNeKTpPoeMKOCTb MPOBOAHUKA.
KoHaeHcaTop. DNekTpoeMKoCTb NIOCKOro KoHAeHcaTopa (BbiBoA).
ONeKTpoeMKOCTM napanfensHO U NnocneaoBaTeNbHO COeANHEHHbIX KOHOAEHCaTOPOB.
OnekTpuyeckas cxema no M3mMepeHnto EMKOCTU KOHAeHcaTopa (Ha3HaYeHne BCex 3rIEMEHTOB).
XapaKTepucTuKN aneKkTpn4eckoro Toka, 3akoH Oma B anddepeHumnansHon dopme.
3amkHyTas anekTpuyeckas Lenb. 3akoH Oma B MHTerpansHon opme.
3akoH [xoyns-JleHua B MHTerpansHom dopme.
dusnyecknn cmbicn SC.
lMonesHas MOLLHOCTb, ee 3aBMCMMOCTb OT CONPOTUBMEHUS R. YcnoBue makcumyma.
HanpspkeHHocTb nonst. MNMoteHuuwan. Ces3b MeXay HUMM.
CwvnoBble 1 3KBUNOTEHLMANbHbIE MOBEPXHOCTU MO TOMEYHOro 3apsaaa.
OCHOBHbIE 311EMEHTbI 3NIEKTPOHHO-MY4EBON TPYOKMN (YepTex).
CKOpOCTb 3MEeKTPOHOB, NPOLUEALLINX BTOpON aHoAa. Beisog dpopmynbl.
TpaeKkTopus 3neKTpOHOB B MPOCTPAHCTBE OTKMOHSAIOLNX NNACTUH.
Ounone. Mnevo gunons. 3NekTpu4eckMin MOMEHT AMMONS.
ABneHne nonspusauun guanekTpuka. Bektop nonspusauuu.
®PuU3nYecKMin CMbICIT ANSNEKTPUHECKON NPOHMLIAEMOCTH BELLECTBA.
CerHeToanekTpukn, NX OTNNYMSA OT OCTaNbHbIX ANINEKTPUKOB.
Mctepesuc. MNokasaTb Ha netne ructepesunca Hoor. (MK Pocr) U Egoopy,
YUT0 Takoe marHeTpoH? Ero cxema (BMA cBEPXY).
lMokasaTb Ha cxeme MarHeTpoHa HanpaBIieHVE BEKTOPOB:

a. U— CKOpPOCTb 3/IEKTPOHA,

b. B — BekTOp MHAYKUMM A1 NoOoro HanpaeneHnst Toka,
F,, — cuna JlopeHua.
M3006pa3unTb TPAEKTOPMIO SNIEKTPOHOB B MarHETPOHE NPU pasnmnyHbIX 3HAYEHUAX TOKOB B CONEHonae.
3akoH Amnepa.
Cwuna JlopeHua.
BekTop MarHMTHOWM MHAOYKUMW, HAaNPSXKEHHOCTb MarHUTHOIO NOJIS, MarHNTHasi NPOHULLAEMOCTb Cpeabl.
3akoH buo-Casapa-Jlannaca.
Bektop vHAykumm B MarHWTHOro nonsi 6€CKOHEeYHO ASIMHHOIO MPSIMOSIMHENMHOrO MPOBOAHMKA C TOKOM |
(cbopmyna).
BekTop nHAykumMm B MarHMTHOro nonsa Ans oTpeska NpoBoAHMKa C TOKOM (dbopmyna).
BekTop nHAyKuMnM B MarHMTHOro nons B LLEHTpe KPYroBoro Toka (dhopmyna).
ABneHwne anekTpomarHuTHon nHaykuun. Onpegenexne. MNpasuno JleHua.
3akoH ®apapfes, ero BbiBO4,.
ToK/ Npu 3amMblKaHUKU U pasMblkaHUK Lienn. AeneHne camoungykummn, 34C camonHaykumm (doopmyna).
VHAYKTMBHOCTb KaTyLUKW. B3auMHas MHOYKTUBHOCTb KaTyLUeK.
BuxpeBble TOkM. BpedHbl OHW wnM nonesHbl? [lovyemy cepaeqHukM TpaHcopmaTopoB He AenawT
CMMOLWHBIMN?

3 cemecTp:

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

®u3snka konebaHuim U BOSH: rapMOHUYECKMIA U @HFapMOHWUYECKUIA OCLIMNNATOP.

Kakne cBeTOBbIE BOSHbI ABMAKTCSA KOFEPEHTHBIMN?

WHTepdepeHUns 1 audpakLns BOMH, arieMeHTbl Pypbe-onTuKu.

eomeTpuyeckas n onTuyeckas AnuHa nyTn, oNTUYeckas pasHOCTb XoA4a, YCIOBMS MakCMMyMa U MUHUMYyMa.
YcTaHoBKa Ansa «konew HbtoToHa», Xo4 fyvyen B HEN.

MpakTuyeckoe NpUMeEHeHNe sIBNeHNa nHTepdepeHLmMmn ceeTa.

Ondpakumna ceeTta, onpegenexHue.

MpuHuwmn lMNovireHca — peHens.

®pOHT BOMHbLI TOYEYHOIO U BECKOHEYHO YAANeHHOro UCTOYHMUKOB, PUCYHOK.

MeTtoga 30H PpeHens onsa Kpyrnoro oTBEpCTUS. YCNoBms MakcMuMyma u MMHUMyMa B Todke M akpaHa.
MeTopn 30H A4nis Wenu, yCrnoBust Makcumyma v MMHUMyMa.

BHewHnn potoadhdekT, onpeaeneHue.

YpaBHeHune doToadpdekra.



85. 3akoHbl oToahdekTa.

86. YcTponcTtBo hoTO3NEMeEHTA.

87. MpuHumn paboTbl POTOYMHOXMUTENS.

88. Mogenu atoma TomcoHa, Pesepdopaa, bopa.

89. lMoctynatel Bopa u NnponcxoxaeHue NUHenvaTbIX CNEKTPOB.

90. UmeeTca nu kakaa-nmbo CBA3b Mexay 4acToTon obpalleHus 3NeKkTpoHa BOKpYr sapa atoma Bogopoja u
YacTOTOW ero nsny4yeHns? ) .

91. BbiBecTu hopMyIribl AN ONPEAEneHnst CKOPOCTU dMieKTpoHa Ha n” opbute v paguyca n” opbuThbI.

92. OxapakTepusoBaTb U3MEHEHUS KNHETUYECKOWN, NOTEHLMANBHOW U MOMHON 3HEPruii 3ANIEKTPOHa B aTOMe Mnpu
€ro yganeHuu ot sgpa.

93. Yto Takoe BaneHTHasi 30Ha, 3anpeLleHHasi 30Ha U 30Ha NPOBOAMMOCTUN?

94. Kakvne nonynpoBOAHWKM Ha3bIBAKOTCA COOCTBEHHBIMW, a Kakne — NpMMeCHbIMN?

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

96. OcobeHHOCTM TemMnepaTypHOU 3aBUCUMOCTM SNEKTPONPOBOAHOCTY NOMYNPOBOAHNKOB.

97. OcobeHHOCTN TeMNepaTypHOU 3aBUCUMOCTM SNEKTPONPOBOAHOCTM METarsoB.

98. [lornoweHne, CNOHTAHHOE Y BbIHYKAEHHOE U3NYyYEeHUs.

99. OCHOBHbIE KOMMOHEHThLI ONTUYECKOrO KBaHTOBOTO reHepaTopa. OxapakTtepn3oBaTb MX.

100. Kakoe cocTosiHne cpefpbl Ha3biBaeTCs NHBEPCHbLIM?

101. MNo4eMy cMecb renusi 1 HeoHa SIBMNSIETCS XOPOLUEN akTUBHOW cpeaow ang razosoro OKI?

OTnuumsa nasepHoro nsny4yeHns ot nboro Apyroro nsnyyveHus.

MpumepHoe cogepxkaHne pacyeTHo-rpadmyeckux pabotel PP Ne 1:
KomneteHuus OlK-1:

BTopoii cemecTp:
1 3apava: KameHb GpolleH BepTUKarbHO BBEPX C HayarlbHOW CKOPOCTbIO U, :20MC. Mo mncreyeHun, kakoro

BpeMeHn Haxoautca Ha Bbicote h=15x7 Hantn ckopocTb KaMHA Ha aTonm BbicoTe. ConpoTuMBneHvem BoO3ayxa
npexebpeyb. MpuHaTs g =10 fyz .
c
2 3apayva: 3ByKoBble KonebaHus, umetolme vactoty v = 0,5« y 1 amnnnutyay A4 = 0,25mum, pacnpocTpaHaoTcs B
ynpyroi cpege. AnuHa BonHbl A = 70cm . Haiitu: 1) ckopocTb pacnpocTpaHeHUst BOMH; 2) MakcUMarbHylo CKOPOCTb

YyacTuy cpegbl.
3 3apava: Ouck paguycom I =20l Bpawaetcs cormacHo ypaeHenuio @ = A+ Bt+Ct®, roe A=38a4,

A:_léaaﬁ' N=0,1aaa~3. OnpefennTb TaHreHUuanbHOE, HOPMaribHOE W MOMHOE a, YCKOPEHWS TOYEeK Ha
i

OKPYXXHOCTU Ancka ans momenTa spemenn t =10C.

4. 3agava: NnoTtHOCTL ras3a p npw gaenexHum p = 96 klMa n Temnepatype t = 0°C pasHa 1,35 r/n. Hatn monsipHyto
mMaccy M rasa.

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

6. 3apaya: K 6aTtapee ¢ O[C ¢ = 300 B BkntoueHbl ABa NITOCKUX kKoHAeHcaTopa emkocTamu C; = 2nd n C, = 3nd.
Onpegenutb 3apsa Q u HanpshkeHne U Ha nnacTuHKax KOHOEHCATOPOB MpuW NocneaoBaTenbHOM M napaniesibHoM
COEeAVNHEHMSAX.

7. 3agayva: [1sa 0AMHaKOBLIX 3apsPKEHHBIX Lapa Haxoaatca Ha pacctosHumn F = 60cy . Cuna oTTankueaHba F1

wapos 70-107° H . Mocne Toro kak Lwapbl NPUBENM B COMPUKOCHOBEHUE W yOANWMM APYr OT Apyra Ha npexHee

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

KOTopble BbINM Ha LWapax [0 UX COMPUKOCHOBEHWS. [MaMeTp LapoB CYMTaTb MHOMO MEHbLUUM PaCCTOAHUS MEXay
HUMM.
8. 3ajavya: OnekTpoH B HeBO3GYXKAEHHOM aToMe BOAOpoAa ABWXKETCA BOKPYr SApa Mo OKPYXHOCTM paguycoMm

r =53nMm. BblMMCAUTL MarHUTHbLIA MOMEHT P, 9OKBMBANE€HTHOro KpyroBoro toka W MEXaHN4YECKMN MOMEHT M,

OEenCTBYIOLWNA Ha KPYroBOW TOK, €Crnv aToOM MOMELLeH B MarHUTHOE none, JIMHUU MHAYKUUA KOTOPOro naparnnenbHbl
NNOCcKOCTN opbuThl anekTpoHa. MarHnTHas nHgykuma B nonsa pasHa 0,1Tn.

9. 3apava: JrekTpuyeckoe Mone Co3faHo [AByMsl TodeuHbiMu 3apsigamu Q, = 40iEé n Q, = —10iEé ,
Haxopawmmmcst Ha pacctosiiun d =101 gpyr ot apyra. OnpeaenuTb HaNPsHKEHHOCTb MOMS B TOYKe, YAaneHHOI
oT nepsoro 3apsiga Hal, =12fii ot BTOpOrO Ha I, = 6

MpumepHoe cogepkaHne pacyeTHo-rpadmyeckux pabotsl PIP Ne 2:
KomneteHuunsa OIK-1:

TpeTunii cemecTp:



1 3apgava: OnpegenuTb NokasaTtenb NPENoMIeHUs ANINEKTPUYECKON NNACTUHKK, 3HAst Yron NageHust u yron
npenomreHus nagaroLero nyya.

2. 3apava: Wcnonb3ys ONWMHY BOMHbI PTYTHO-KBApLEBOrO W3My4YeHUs M ee nokasaTtenb MNpenoMieHust
NOCTPOUTL OUCTIEPCUOHHYIO KpMBYHD. OnpeaenuTb BUA AUCNEPCUN.

3. 3apgava: Paccuutate yron Bptoctepa u yron nonHow nonspusauvu npu nepexone KpacHoro cseta u3
BO34yXa B BOAY.

4. 3apava: OnTuyeckas pasHOCTb X04a A ABYX MHTepdEepUupyroLmnx BoIH MOHOXPOMaTMYECKOro cBeTa paBHa
0,3 A. Onpegenutb pasHocTb has A@.

5. 3apgayva: Onpegenutb 3Heprmo OToHa €, COOTBETCTBYHOLLETO BTOPON NIMHUKN B NEPBON MHApaKpacHOM cepun
(cepun MNaweHa) atoma Bogopoaa.

6. 3agava: Kakylo 4acTb Maccbl siapa HEWTparibHOro atoMa MIYTOHUS COCTaBMISieT Macca ero 31eKTPOHHOW
060noYKkn?

7. 3apayva: Pagnyc BTOporo TemMHoro kosnbua HbloToHa B oTpaxeHHOM cBeTe r, =0,4 mm. Onpegenntb paguyc R
KPVBW3HbI MIOCKOBLIMYKION NUH3bI, B3ATOW Ansi ONbiTa, €Cnn OHa OCBeLLaeTcss MOHOXPOMaTU4Y4ECKMM CBETOM C
anvHou BosHbl A = 0,64 MKM.

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

TPETbEro 3HEPreTUYECKOro YpOBHSA Ha OCHOBHOW.

9. 3apgaya: OnpegennTb NepBbI NOTEHUManN Bo30yXaeHns ¢, Bogopoaa.

lMprMepHbIe BONPOCHI MO 3aluMTe pacyeTHO-rpadmnyecknx paborT:
KomneteHuus OlK-1:

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

2. KakoB dunanyeckuin cmbicn 3agaymn?

. Pacckasatb xop pelueHuns 3agayn.

. MNoyemy npu pelleHnn 3agaym ncnonb3dyetca onpegeneHHas popmyna?
. Kak Bbibupaetcsa popmyna ans peweHns sagadm?

. MoxeT nu 6bITb Apyroe pelueHve 3agayn?

. MOXHO 1 nHTerpaneHoOe pelleHne 3agadm sameHnTb guddepeHumanbHbivM?
. Kakne mogenu ucnonbaytotcs npu peleHnn 3agadm?

. Kakue ponyweHunsa cagenaHbl npu peweHnn 3agadmn?

10. Kakas paamepHOCTb NPpUMEHeHa Npu peLleHn 3agayn?

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

O©oO~NOOLPhW

MpyMepHble NpakTUYeckne 3agayn (3agaHus) U cuTyaumm
KomneteHuus OIK-1:

2 cemecTp:

1. KameHb 6poLUeH BepTUKarnbHO BBEPX C HAYarbHOM CKOPOCTbIO U, = ZOMC . Mo ncteyeHnn, Kakoro BpeMeHw
HaxoguTca Ha BbicoTe N =151 ? Haittn ckopocTh kamHs Ha 3Tol BeicoTe. ConpoTMBEHMEM Bo3ayxa npeHebpeuyb.
Mpuusite g =10 %2 .

2. Mo ayre okpyxHocTn paamycom R =10m gsumkeTtcs Touka. B HEKOTOPLI MOMEHT BpeMEHW HopMarnbHOe

yCKOpeHne TOoukn a, = 4,9%2; B 3TOT MOMEHT BEKTOPbl MOMHOTO M HOPMAarnbHOro YCKOpPEeHWI oGpa3sytoT yro

0 o
=60". HanTtn ckopocTb U # TaHreHumnarnbHOe yCKopeHune a_ TO4YKWU.
T

3. Teno, 6poLueHHoe ¢ GallHN B rOpU30OHTarIbHOM HanpaBfeHU CO CKOPOCTbIO U = ZOMC , YNaro Ha 3eMrio Ha

paccTosiHum S (0T ocHoBaHUM BalwHK) BoBoe 6onblieM BbicoThbl h 6alwHW. HanTu BbicoTy 6aluHm.

4. Duck pagmycom ¢ =20A1 Bpawaertcs cormacHo ypaeHeHmio @ = A+Bt+Ct®, rme A=30aa,
A_ 1084
A=-1 5
OKPYXKHOCTM Ancka ans momeHTa spemenn t =10C.

N 0aé
, N=01 53 OnpegenuTb TaHreHuuansHoe, HopManbHOe M MOJSIHOe a, YCKOPEeHWs ToYeK Ha

5. BUHT aapocaHeit BpaLyaetcsi ¢ yactotor N = 360mur . CkopoCTb NOCTYNaTENbHOMO [BIKEHUS a3pOCcaHei
paBHa L = 54’0%. C KaKoi CKOPOCTbIO U ABMXXETCA OAMH U3 KOHLLOB BUHTA, ecnv paanyc BuHTa paseH R =1u.

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



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

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

9. Kakylo yCKOpsitoLLYyH pa3HOCTb NoTeHumanoB U JOMmKEH MPOWTM  3MEKTPOH, YTOObl MOMYy4nUTb CKOPOCTb U =
8 Mwm/c?

10. 3apsig paBHOMeEpHO pacnpefeneH no 6eCKOHEeYHOW MIIOCKOCTU C MOBEPXHOCTHOW  MAOTHOCTbO ¢ = 10
HKn/M?. OnpeenuTb pasHOCTb MOTEHLMANOB [ABYX TOYEK MOMS, OfHA W3 KOTOPbIX HAxXOAWTCS Ha MNOCKOCTU, a
Opyras yoaneHa ot Hee Ha pacctosiHue a = 10 cwm.

11. K 6aTtapee ¢ 3C ¢ = 300 B Bknto4eHbl gBa NnOCKMX koHaeHcaTopa emkoctamn C; = 2nd n C, = 3nd.
Onpenenutb 3apag Q n HanpskeHne U Ha nnacTMHKax KOHOAEHCATOpOB Npu NocnegoBaTenbHOM U napanfnensHoM
COeANHEHUSAX.

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

13. o TOHKOMY NPOBOAHUKY, M3OTHYTOMY B BMAE MPaBUITbHOIO LLUECTMYrOfbHUKA CO cTopoHon a =10 cm, nget
Tok | = 20 A. Onpegenntb MarHMTHYIO MHOYKUMIO B B LEHTPE LLeCTUYromnbHUKA.

14. O6moTKa coneHomaa COOEPXUT OBa Cros, NNOTHO Mpunerawwmx Apyr K Opyry BMTKOB — npoBoAa
anametpom d = 0,2 mm. OnpegenuTb MarHUTHYK MHAYKUMIO B Ha ocu coneHouaa, ecnv no npoBoay nmaeTt Tok | =
0,5A.

KomneteHuus OlK-1:
3 cemecTp:

1. MNMpoToOH BNeTen B MarHUTHOE Mnosie NeprneHAuKYNsipHO NMHUMAM MHAYKUMKW 1 onucan ayry pagnycom R = 10
cm. OnpegennTb CKOPOCTb U MPOTOHA, eCNv MarHuTHasa nHaykuus B =1 Th.

2. Pagnyc BTOpOoro TemHoro konbua HbloToHa B oTpaxeHHom cBeTe I, =0,4 mm. Onpegenutb paguyc
RKpVBU3HbI NITOCKOBBIMYKIOW JIMH3bI, B3SITON ANS ONbiTa, €CNM OHAa OCBELLAETCs1 MOHOXPOMaTWYEeCKUM CBETOM C
AnvHon BonHbl A = 0,64 mkm.  [125 mMm]

3 . Ha nnactuHy ¢ wenbio, wupuHa kotopon a= 0,05 mm, nagaet HopmarbHO MOHOXPOMAaTUYECKUA CBET C
onvHonm BomHbl A = 0,7 MkM. OnpegenuTb yron ¢ OTKIIOHEHUSI Ty4el, COOTBETCTBYHOLLWIA nepsomy
ONPaKLMOHHOMY MaKCUMyMYy.

4. OndpakumoHHas pelueTka, OCBELLEHHas HOpMarbHO NagallmM MOHOXPOMAaTUYECKUM CBETOM, OTKIOHSAET
CMEeKTp TpeTbero nopsaaka Ha yron @1 = 30°. Ha kakon yrong, OTKIMOHSET OHa CNEKTP YeTBEPTOro nopsaka?

5. Yron npenomnenns fnyya B Xuakoctn i, = 35°. Onpegenutb nokasarternb NperioMeHnst 1 XnakKocTu, ecriv
N3BECTHO, YTO OTPaKEHHbIN MYy4YOK CBETA MakCUMarnbHO NONsPU30BaH.

6. Beluncnutb gnvHy BonHel ge bponna A ansa anekTpoHa, npolueawero YCKOPSoLWyo pas3HOCTb NOTEHLMAanos
U=225B.

7. Bbeluncnnts anuHy BonHbl e bponna A, ona npoToHa, ABUMXKYLLIErocst O CKOpocThio U = 0,6 ¢ (€ - CKOpOCTb
cBeTa B BakyyMe). OUEeHUTb C MOMOLLbK COOTHOLLEHMS HEONPEAENEHHOCTEN MUHUMATBHYH KMHETUYECKYIO SHEPTUIO
TmindNEKTPOHa, ABMXYLLLErocsi BHyTpu ccpepuyeckon obnactn  guametpom d = 0,1 HM.

lMprMepHbLIN NepeyeHb BOMPOCOB K 3a4eTy:
KomneteHuus OlK-1:
2 cemecTp:

MexaHvka

1. MartepwuanbHas Touka. Cuctembl otcyeTa. KuHemaTtuka noctynatensHoro AsvxeHud. Tpaektopus. [yTb.
CpepHss ckopocTb. MrHoBeHHas CKOpoCTb.

2. CpepHee yckopeHue. MrHoBeHHoe yckopeHue. KacaTtenbHoe u HopMarbHoe ycKkopeHne. PaBHOMepHOE U
paBHOYCKOPEHHOE OBWKEHNE.

3. [OBwxeHune Tena, 6pOLUEHHOro NOA YrioM K FOPU3OHTY.

4. Bwvabl B3anmogencTeuii B npupoge. XapakTepuUcTUKU HEKOTOPBIX CUIT: CUna TSHKeCTU U BEC Terna, CUnbl
TPEHUs 1 ynpyrocTu.

5. [lepBbIi 3aKkoH HbtoTOHA. VIHepunanbHble cucteMbl oTcyeTa. [pumepsl.

6. Btopou 3akoH HetoToHa. uddepeHumnansHaa popma BToporo 3akoHa HetoToHa. TpeTuin 3akoH HbloToHa.
"paHuLbl NPUMEHMMOCTH 3aKOHOB HbtoToHa. CrnoxeHue cun.

7. OnpegeneHne mexaHnyeckon paboTbl (MOCTOSIHHOWM N MeHsitoLwencs) cunol. 'paduryeckoe npeacraBneHne
paboTbl.

8. KuHeTnyeckas aHeprus. CBs3b KMHETUYECKOW aHeprum ¢ paboton. Mpumepsl.

9. KoHcepBaTtuMBHble cunbl. MNoTeHumaneHoe nore. MNoTeHumaneHas aHeprusa 1 ee cBA3b ¢ paboTom.
MoTeHumanbHasa aHeprnst Tena B None TAXKeCcTn 3eMrn. JHePrus CxaTon NPYXnHbI.

10. MexaHu4eckasi sHeprus. 3akoH COXpPaHEHUS MeXaHU4eckon aHepruu. Npumepsl.

11. KuHemaTuka BpallaTenbHOro ABMKEHUS. YTIoBOe nepemMeLleHune, yrinoBasi CKOpoCTb U YrioBOE YCKOPEHME.
BekTopHbIV XapakTep Benu4yuH. YactoTta v nepuopa BpaLleHus.



12. OnpegeneHne MoMeHTa cunbl. [nevo cunbl. OCHOBHOE YpaBHEHWE AVHAMVKN BPaLLATENbHOrO ABUMKEHUS.

13. MoMeHT uHepLmn abCcontoTHO TBEPAOro Tena (BblYUCIIEHUA MOMEHTOB MHepLMK). PU3NYEeCKUn CMbICh
MOMeHTa uHepumn. Teopema LLTtenHepa.

14. OnpegeneHve MOMeHTa UMMyrnbca. 3aKOH COXpaHEHUs MOMeHTa umnyrnbca. [Npumepsl.

15. KuHeTuuyeckasn aHepruna Bpawiatowierocs tena. Pabota npu BpaliatenbHOM ABMXKEHUN. DHEPIUsA KaTsALerocs
umMnuHgpa.

16. MNoctynatbl AHwWTenHa. NpeobpasoBanns JlopeHua. Cneacrtens u3 npeobpasoBanuii JlopeHua.
OaHOBPEMEHHOCTb.

17. Cnepgcteus ns npeobpasoBaHun JlopeHua. JTopeHUEBO COKpaLleHNe ANUHbI.

18. Crniegcteus n3 npeobpasoBaHun JlopeHua. 3amenneHme Bpemern. MiHTepearn.

19. PensituBncTcKas AnHaMmuka. PenaTuBmcrckasi Macca. BsaanmocBs3b sHeprum n maccehi.

TepmoguHamuka

20. OcHOBHOE ypaBHEHME MOMNEKYNAPHO-KMHETUYECKON TEOPUN NAEanbHOrO rasa.

21. VipeanbHbin ras. Ma3oBble 3akoHbl. YpaBHeHne MeHaeneeBa-KnanepoHa.

22. 3akoH MakcBenna anst pacnpegeneHns MoseKyn no CKOpoCTSAM.

23. bapomeTpuyeckas opmyna. PacnpeneneHne bonbumana.

24. Yucno cteneHen ceoboabl. 3akoH BonbumaHa o paBHopacnpeaeneHnn aHeprnm No cteneHsam csoboabl.

25. BHyTpeHHAA aHeprus ngeaneHoro rasa. PaboTa rasa npu pacwmpeHumn. PaboTa rasza npu pasnnyHbIx
npotieccax.

26. MNepBoe Havyano TepmoanHamMukK. NpumMeHeHne NepBoro Hayana TepMoanHaMmnKK K nsonpoLeccam.

27. TennoemkocTb ra3oB. YpaBHeHne Manepa.

28. Kpyrosoi npouecc. Obpatumbiii, HeobpaTtumbiv npouecc. Linkn KapHo u ero K.

29. CtaTucTnyeckme 3akoHOMEPHOCTW pacnpeaeneHnst Morekyn rasa no obbemMy. QHTponusa n ee
CTaTUCTUYECKOE TOMKOBaHUE. VI3MeHeHune sHTponuu. PacyeT naMeHeHns SHTpoNuM Npy pasnnyHbix
npoveccax.

30. B3aumopgenctune Morekyn. YpaBHEHNE COCTOSHUSA pearnbHOro rasa. /13otepMbl peanbHoro rasa.
BHyTpeHHsI1 aHeprusa peansHoOro rasa.

ONeKTPNYECTBO U MOCTOSAHHbIV TOK

31. 3akoH KynoHa. MNMpumeHeHmne 3akoHa KynoHa B crniyqyae HETOYEYHbIX 3apsKEHHbIX Ter.

32. OnekTpunyeckoe nomne. HanpsXXeHHOCTb anekTpocTaTuyeckoro nons. MNpuHumn cynepnosvummn. Cunosble
NNHWN.

33.CmelleHne (MHaYKUKMA) anekTpocTatmdeckoro nons. MNoTok BekTopa cmelleHus. Teopema OcTporpagackoro-
"aycca ans anekTpoctaTnyeckoro nons. MNpumeHeHue Teopembl OcTporpagckoro-laycca ans pacyeta
3MneKTpocTaTUYecKoro nons 6eckoHe4YHoM paBHOMEPHO 3apsbKeHHoW cdepbl.

34.Teopema OcTporpagckoro-laycca ans anekTpocTaTMyeckoro nons.

35. MNpumeHeHne TeopeMbl OcTporpagckoro-laycca ons pacyeta anekTpocTaTU4eckoro nons 6eckoHevHom
paBHOMEpPHO 3apsXXeHHOW NIOCKOCTH.

36.Teopema OcTporpagckoro-lraycca ang anekTpocTatMyeckoro nons.

37. NpumeHeHne TeopeMbl OcTporpagckoro-laycca ons pacyeta anekTpocTaTU4eckoro nons 6eckoHevHowm
paBHOMEPHO 3apsXXeHHOro Lwapa.

38. PaboTta cvn anekTpocTtaTU4eckoro nonsi no nepemMeLlexmnio 3apsaaa. Limpkynsumsa Bektopa HanpsbkeHHOCTH
3MNeKTpoCcTaTUYeCcKoro nons.

39. lNMoTeHuunan anekTpocTaTUYECKOro Nong. AKBMNOTEHUNANbHbIE MOBEPXHOCTMU.

40. B3anmMocBs3b Hanps»KeHHOCTU 1 NoTeHumana. BsaanmHoe pacnosioXXeHne CUnoBbIX SIMHUKA 1
3KBUMOTEHLMANbHbBIX MOBEPXHOCTEN.

41. Bugbl gnanekTpukoB. Bektop nonapusauun. AnanekTpnyeckas BOCIPUUMUYNBOCTb

42. DnekTpuyeckoe none B ANanekTpuke. [nanekrpnyeckas NnpoHNLAEMOCTb U €€ CBA3b C BOCMPUUMYNBOCTLIO.

43. TpoBOAHUKN B 3NeKTpocTaTU4eckoM none. KoHaeHcaTopbl. ONeKTpoeMKoCTb MOCKOro KoHAeHcaTopa.

44. DHeprusa cucteMbl 3apaa0B. SHEPrus dNeKTpocTaTUYECKOro nons.

45, XapaKTepucTuKN NOCTOSIHHOro Toka. [noTHocTb Toka. 3akoH Oma B andpdepeHumansHon dopme.
ConpoTtuBneHne npoBOAHNKOB

46. 3akoH OmMa ansg yyacTka uenu U Ang noriHon uenu. 3nekTpoasunxkyLlasa cuna MCTovHuKa Toka.

47. MNpasuna Kupxroda ana pacyeta aneKkTpuyecknx uenew.

48. PaboTa 1 MoLWHOCTb ToKa. 3akoH [xoynsa-JleHua.

49. Knaccu4yeckas Teopusi aneKTponpoBOAHOCTU.

MarHuTHoe none

50. HanpsixeHHOCTb MarHutHoro nons. 3akoH buo-CaBapa-Jlannaca. [NpumeHeHue 3akoHa buo-Casapa-
Jlannaca ans pacyeTta MHAYKUUN MarHUTHOTO Nosisi 6eCKOHEYHOro, MPSIMOro NPOBOAHUKA C TOKOM.

51. 3akoH MOMHOro Toka (Teopema O LMPKynsuuM BEKTOpa UHAYKLMW MarHUTHoro nons). MNpumeHeHne 3akoHa
MOSHOro ToKa Ana pacyeTa nonsi 6ecKOHeYHO ANWHHOTO corneHouaa. MoTok BeKTopa MarHUTHOW UHAOYKLMK.
Teopema OcTporpagckoro-aycca gns MmarHMTHOro nonsi.



52.
53.
54.
55.

56.
57.

58.

Cuna JlopeHua. [1BumxeHue 3apsbkeHHON YacTuLbl B MarHUTHOM none. 3dpdpekT Xonna.

Cuna Amnepa. BzanmogencTteme napannenbHbIX TOKOB.

MarHuTHble MOMEHTbI 3NEKTPOHOB 1 aTOMOB. [luamarHetuam. MarHeTuku.

Bektop HamarHuyeHHocTW. MarHuTHaa BocnpuMMumBoCTb. [ma-, napa-marHetuku. MarHuTHOe none B
BellecTBe. MarHuTHas npoHMLaeMocTb. PeppomarHeTUKK.

fBneHns anekTpoMmarHMTHOM nHAyKumMn. BeiBog 3akoHa Papages-JleHua. MNpasuno JleHua.

CamouvHaykumsi. 'HAYKTUBHOCTb. VIHOYKTMBHOCTb OECKOHEYHO AMMHHOrO coneHounaa.OHeprust MarHUTHOro
nonsi. O6beMHas NIOTHOCTb 3HEPTUN.

Cwnctema ypaBHeHu Makceenna. 3HayeHve Teopun Makcsenna.

KonebaHus

[MprMepHbIN NepeyeHb BOMPOCOB K 3K3aMEHY:
KomneteHuus OlK-1:
3 cemecTp:

59.

60.

61.
62.

63.

64.

65.

66.

67.
68.

69.
70.

71.

72.

73.

74.

75.

76.
77.
78.
79.
80.

81.
82.

83.

lapmoHnyeckune konebaHnss M KMX  XxapaktepucTuku. KuHemaTtuka rapMoHMYeckux  konebaHun.
OudpdepeHunansHoe ypaBHEHUE rapMOHUYECKUX KonebaHui. OHeprus rapMOHMYECKUX KonebaHui
(MexaHU4eCKMX 1 ANEKTPUYECKNX).

OuddbepeHumnansHoe ypaBHEHUE TapMOHUYECKUX KonebaHui MNpPYyKUHHOrO M PU3NYECKOro MasiTHUKOB.
Mepnopg konedaHuin 3TUX MasiTHUKOB.

"apMoHunyeckne konebaHus B konebatensHoM KoHType. Popmyna TomcoHa.

OnddepeHunanbHoe ypaBHEHME  3aTyXawWMX MEXaHWYECKMX WU 3NEKTPUYECKMX  KonebaHun.
Jlorapupmmyecknin AEKpEMEHT 3aTyxaHusl.

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

MepemeHHbIV TOK. [MoNHOE CONPOTUBIEHNE Lieny NnepemMeHHoro Toka. lNocnegoBartensHoe 1 napannenbHoe
coeguHeHme.

CnoxeHue konebaHuin OQHOrO HanpaBneHUs OOUHAKOBOW 4acToTbl. BekTopHble gnarpammbl. Crnoxenue
konebaHui ogHoro HanpasneHus. buenns. CnoxeHue B3avMHO NepneHAuKynapHbIX konebaHwun. Purypbl
Jlnccaxy.

BonHoBble npouecchl. [MpogonbHble M nonepedvHble BOMHbI. YpasBHeHue Oeryuienn BoOMHbl. BonHosoe
ypaBHeHne. BonHoBol nakeT. 'pynnoBas cCKkopoCTb.

BonHoBas u kBaHTOBasi onTuka. KBaHTOBas MexaHuka

OneKTpOMarHUTHbIE BOJHbI. XapaKTEPUCTUKN CBETOBbIX BOMH. VIHTEHCUBHOCTbL CBETOBOW BOJSIHbI.
KorepeHTHOCTb CBETOBbIX BOMH. VIHTepdepeHums cBeTa OT [OBYX WCTOYHWUKOB. WHTepdepeHUMOHHble
ycrnosust Ang pasHocTu das 1 pasHoCcTM Xoaa.

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

WHTepdepeHUnss B TOHKMX nneHkax. BoiBog dopMynbl ANS ONTUYECKOW pas3HOCTU Xoda nyver B TOHKOW
nneHke.

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

Ondpakuna peHTreHoBCcKkUX nyyven. Ycrnosue Bynbda-bparros. MNpumeHeHve andpakunm peHTreHOBCKOro
N3nyyeHus.

EcTtectBeHHbIN 1 nonsipudoBaHHbI cBeT. 3akoH bproctepa. 3akoH Mantoca. lMonapusauunsa ceeta npwu
ABOWHOM nyyenpenomnenunn. Quxponsm. Npnsama Hukonsa. OnTuyeckas akTMBHOCTb BeLLecTBa.
XapakTtepucTtukn Tennosoro nsnydexHus. 3akoH Knpxroda. 3akoH CtedaHa- bonbumaHa. 3akoH cMmeLleHus
BuHa. 3akoH Panesa —[xuHca. YnbTpaduoneTtoBas katactpodpa. ®opmyna lNnaHka. 3akoHbl TennoBoro
U3nyyYeHns u ux nonyyeHue ns opmynsl NnaHka.

3akoHbl hoToadhdhekTa. BonbTamnepHasa XxapakTepucTuka oToToka. 3agepxuBarowmn noteHuman. Tok
HacbllleHusi. Pabota Bbixoga. YpaBHeHMe JuHWTeHa pAns  dgoTtoaddekta. KpacHas rpaHuua
doToadpdekTa.

doToHbl. [laBneHue ceeta . AhpektT KomnToHa. KopnycKkynsipHO-BOMHOBOM Ayanun3m ceeTa.

OnbIT Pesepdopaa. MNMoctynatel Bopa.

KopnyckynsipHO-BONTHOBOW  fyanu3am  BelwlectBa. [nvHa BomnHbl  ae-bponns.  OkcnepuMeHTanbHble
AoKasaTenbCTBa BOSTHOBbIX CBOMNCTB YacTuL,.

CooTHoleHne HeonpegeneHHocTen enseHbepra. BbiBOA4 COOTHOLLEHWUS] HEONpeaereHHOCTEN Ha OCHOBE
BOSMHOBbIX CBONCTB YacTuL.

YpaBHeHve LWpeanHrepa. ®usmuyeckuin cmbicn ncu-dyHkumn. PelleHne ypaBHeHus LpeguHrepa ans
©eCcKoHeYHO-TNyOOoKOM NOTEHLMANBHON AMbI.

MoTeHumanbHbI 6apbep. TyYHHENbHbIM 3 eKT. FapMOHMYECKUA OCLMINATOP.

3akoHOMepHOCTU B aToMHbIX cnekTpax. dopmyna banbmepa. bopoBckas mogenb atoma Bogopoaa.
HocTonHcTBa U HegocTaTkun Teopun bopa.

KBaHTOBOMEexaHu4eckaa moernb atoma Bogopoaa. KsaHToBble ynucna. BelpoxaeHHble cocTosHus. Npasuna
oTtbopa.



84. CnoHTaHHOE U BbIHYXAEHHOE U3ny4YeHue. Jlasepsl.
85. SHepreTuyeckme 30Hbl B Kpuctannax. CTpykTypa 3HepreTU4Yeckux 30H MeTarnsoB, NONynpoOBOAHWUKOB U
LnanekTpukoB. MonynpoBoaHUKK (COBCTBEHHbIE U NMPUMECHBIE). CTPYKTYypa SHEPreTUYEeCcKMX 30H NPUMECHbIX
1 cOBCTBEHHLIX NOMYNPOBOAHUKOB.

O6pasel, 9Kk3ameHaLMoHHOro bunera
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1. Bonpoc ucnepcusa ceeta. Buabl cnektpos. (OlMK-1).

2. Bonpoc Onpegenutb 3Hepruio € OTOHA, UCMYCKAeMOro Npu nepexofe 3dMeKTpoHa B aToMe BogopoAa ¢
TPeTbero 3HepreTU4ecKoro ypoBHsi Ha ocHoBHow. (OlK-1)

3. 3agava (3agaHue) Ha noBepxHOCTb MeTanna nagaet MOHOXPOMaTUYECKUIA CBET C ANUHOW BOMHbI A = 0,1 MKM.
KpacHas rpaHuua dotoadbdpekta A, = 0,3 mkm. Kakas gons aHeprum poToHa pacxogyeTcss Ha coobuieHune
3NEKTPOHY KnHeTudeckon aHeprum? (OlK-1).

MpumeyaHune. B kaxgom 3k3ameHauuoOHHOM BuneTe OOMmKHbI NPUCYTCTBOBaTb BOMPOCHI, CNOCOBCTBYIOLLNX
dopmMupoBaHm1Io y obyyatoLerocs BCeX KOMMNETEHUUIN NO AAaHHOW AUCLMMINHE

3. TectoBble 3agaHusA. OueHka no pe3ynbTaTtaM TeECTUPOBaHUA.

3.1. NpumepHble 3agaHna TecTa
3apaHue 1 (OlMK-1)

BbiGepuTe NpaBUnbHbLIN BapuaHT oTBeTa.
Ycnosuve 3aganus: MNMocnegoBaTenbHOCTb B NOpsiAKe Bo3pacTaHus paguyca

1: aneKkTpoH
2: appo atoma
3: atom

4: monekyna

3apaHue 2 (OlMK-1)

MocnepoBaTenbHOCTL B nopsaake Bo3pactaHuna onnMTeSibHOCTU

. HC
MKC
MC
C
MUH
vyac

RS

3apanune 3 (OlK-1)

Ha pucyHke BEKTOpP MFHOBEHHOW CKOPOCTU TOYKM Npu ee ABUXEHUM Mo Kpuson AB aTo:

1. Bektop 1
2. Bektop 2
3. Bektop 3
4. Bektop 4
5. HeT npaBunbLHOro oTeeTa

3aganune 4 (OlK-1)
YKasaTb NpaBuUnbHbIA OTBET
Linkn KapHo:

B

1. CocTOouT U3 ABYX M30TEPM U OBYX 1N306ap
2. CocTouT 13 OBYX M30X0p U ABYX U300ap

3. CocTtouT 13 OBYX U30TepM 1 ABYyX aguabar
4. 3T0 KpyroBow npoLecc




3apaHue 5 (OlK-1)

MocnepoBaTenbHOCTb B NOpsiike BO3pacTaHUs ANMTENbHOCTH
MocnepoBaTenbHOCTb B NOpsiike BO3pacTaHus

1: MmlMa

2:Ma

3:klMa

4: MMa

3aganune 6 (OlK-1)

YKkasaTb npaBusbHbI OTBET

Linkn KapHo:

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

3. CoctonT 13 OBYX N30TepM u AByX aguabar
4. 3T0 KpyroBon npotiecc

3apaHue 7 (OlMK-1)

MNMocnenoBaTenbHOCTL B NOPsSiAKE BO3pacTaHus TBEPAOCTM MaTepuana
:nap

: )KMOKOCTb

: cTanb

: anvas

: HAHOKOMMO3WTHbIE MeTanNMM4eckne NoKpbITUS

AP WN =

3apaHwue 8 (Ol1K-1):
CooTBeTcTBME mMexay sungamu konebaTenbHbIX CUCTEM U UX nepunogamm

MPY>XUHHBIN MASTHUK m
T=2r,|—
k
DU3NYECKN MaASTHUK J
T=27|—
mgl
KonebaTenbHbIN KOHTYP T=2zJLC
MaTemaTuyeckuin MasTHUK Too \F
=27 |—

3apaHue 9 (OlMK-1):

BBecTu npaBunbHLIN OTBET C knaBuaTypbl

MepBur4yHasa obmoTka TpaHcdhopMaTopa nmeeT w;=10000 BUTKOB NPOBOAA U BKIMOYEHA B CETb MEPEMEHHONO TOKa C
HanpsbkeHnem U;=700 B. Yncno BUTKOB BTOPUYHOM OOMOTKM W,, ECNN ee conpoTuerieHune r=1 Om, HanpshkeHue Ha
KoHuax U,=4 B, a cuna Toka B Hel |=1A, 6yoeT paBHo:

BapaHwue 10 (OlK-1):

YKasaTb NpaBunbHbIA OTBET

3aKoH COXpaHeHuWs ANeKTpu4ecKoro 3apsaa:

1. B 3aMKHYTOI CMCTEME 3HEPrUs 3apsA0B OCTaeTCcs NOCTOSAHHOW

2. B N0OOW 3NeKTPUYECKM N30NMPOBAHHON CUCTEME CYMMa 3apsA0B OCTaeTCa NOCTOAHHON
3. B MHepumarnbHbIX CUCTemMax oTc4eTa CyMMa 3apsoB OCTaeTCd NOCTOSAHHOW

4. 3aps4 CMCTEMbI HE 3aBUCUT OT CKOPOCTU ee ABUXKEHNS

3apaHue 11 (OlK-1):

YkasaTb npaBusbHbI OTBET

Cwvna, gencreylollast Ha 3apsad, ABWXKYLLMIACA B MarHUTHOM MoOre,
1. obpaTHO NponopunoHanbHa ero CKopocTu

2. He 3aBMCUT OT ero CKOpocCTHn

3. nponopuuMoHanbHa kBagpaTty ero CKOpocTu

4. npsAMO NpornopLmoHarnbHa ero CKopocTu

BapaHue 12 (OlK-1):

YKaxute npaBunbHbIN OTBET

[unanekTpuk oTrMyaeTcsa OT NPOBOAHMKA TEM, YTO

1. B HEM He BO3HMKaEeT pasfereHns 3apsagoB B 3NEKTPUYECKOM none
2. OH COCTOWUT U3 HerTparnbHbIX MOMEKYI, a MPOBOAHUK U3 NOHOB

3. OH He OKasblBaeT BIMSHWE Ha BHELUHEE dreKTpuYeckoe none

4. B HEM NpaKTUYeCKM HeT CBOBOAHbBIX 9MEeKTPOHOB



3apaHwue 13 (OlK-1):

YkasaTb npaBurbHbI OTBET

[ucnepcusa ceeTa - 3TO

3aBMCMMOCTb MoKa3aTensi NPeNoMIIEHNsI BELLECTBA OT YaCTOThbl CBETA
3aBMCMMOCTb MoKasaTensi NPenoMeHUs OT BeLLecTBa

3aBMCMMOCTb (Pa30BOWN CKOPOCTM CBETOBbLIX BOSH OT 4acToThbl CBETa
3aBMCMMOCTb CKOPOCTY CBeTa OT cpeabl

HeT BEepHOro oTBeTa

gl

3aganune 14 (OlK-1):

YKka3aTb npaBuIibHbIA OTBET

TennoBoe n3ny4yeHne copepLlaeTcs

3a CYeT SHeprnn, BbIAENSAIOLWENCH NPU XMMUYECKON peakLmm

3a cYeT BHYTPEHHEN 3Heprun Tena

3a CYEeT SHEeprnmn BareHTHbIX ANEeKTPOHOB

3a cyeT NIOMUHECLIEHLIMM SNEKTPOHOB

. HEeT MpaBuWIbHOro OTBEeTa

MonHbLIN KOMNIEKT TECTOBbIX 3adaHuiA B KoprnopaTuBHOW TecToBol obornoyke ACT pasmelwieH Ha cepepe YUT
OBI'YTC, a Takke Ha canTe YHuBepcuteTa B pasgene COO OBIYTC (obpa3oBaTtenbHasi cpeaa B MMYHOM KabuHeTe
npenogasartens).

g~

3.2. CooTBeTcTBUE Mexay 6anbHOM U PENTUHIOBOW CMCTEMAaMU OLIEHUBaHWUS 3HAHWUN, YMEHWIA, HABbIKOB U (1K)
onblTa AeaTeNnbHOCTW, YCTaHaBNMBaETCa NOCPEACTBOM crneaywen Tabnmupl

BEHb
Ob6bekT MokasaTenu oueHnBaHuA Ypose
OueHka pes3ynbTaTtoB
OL/EHKM pe3ynbTaTtoB 00y4YeHus
0obyyeHus
60 6annoB n meHee «HeynoBneTtBopuTensHO» Hun3knin ypoBeHb
. 74 — 61 6annos «Y0BNEeTBOPUTENBHO» [NoporoBbii ypoBEHb

O6yuvatowuics =

84 — 75 6annos «XopoLuo» [MoBbILWEHHbIN YPOBEHb

100 — 85 6annos «OTAMYHO» Bbicokuii ypoBeHb

4. OueHkKa oTBeTa obGy4alollerocs Ha BONnpochl, 3agadvy (3agaHume) ak3ameHaLMOHHOro buneTa, 3a4eTa,
KYPCOBOIO NPOEKTUPOBaHMUS.
OueHka oTBeTa 06y4aloLLerocsi Ha BONpochl, 3agadvy (3agaHve) akaameHaumoHHOro uneTa, 3aveta

CogaepxaHue LwKanbl OLeHUBaHWS

AnemeHTbl OLeHMBaHMS HeynosneTsoputensHo | YaoBneTsoputensHo Xopouo OTnuyHo
He 3auteHo 3a4TeHo 3auTteHo 3a4TeHo

CooTeeTcTBMe oTeeTos |l1onHOE 3HaunTenbHble HesHauuTtenbHble |[lonHoe
hopMynMpoBKam HecoOTBETCTBME MO NMOrpeLlHOCTH MorpeLHocTn COOTBETCTBUE
BOMPOCOB (3agaHuin) BCem Bonpocam

MNonHoe 3HaunTenbHoe HesHauntenbHoe |[CooTBeTcTBUE
CrpykTypa, HEecoOTBETCTBME HEeCcoOoTBEeTCTBME HEecooTBeTCTBUE KpUTEpMIo npu
roCcneAoBaTeNbHOCTS U KpuTepuio. KpUTEPUIO KpUTEPUIO OTBEeTe Ha Bce
noruka oteeTta. YMeHue

BOMPOCHI.

YeTKO, MOHATHO,
rpamoTHO 1 cBOBOAHO
nanaratb CBOW MbICNN

lNonHoe He3HaHue MmetoT mecTo MmetoT mecTo MNonHoe

HOpMaTUBHOW U CYLLLEeCTBEHHbIE HecyLlecTBEHHbIE [cooTBETCTBME

npaeoBoi 6a3bl 1 ynyLieHus (HeaHaHue |ynyweHus u OaHHOMY KpUTeputo
3HaHWe HOPMaTUBHBIX,  |cneyunanbHOIA fonbluer yactu U3 He3HaHue OTBETOB Ha Bce
NPaBOBbLIX JOKYMEHTOB  nyTepaTypbl AOKYMEHTOB U OTOENbHbIX BOMpPOCHI.
n cneunanbHon cneuunanbHom (eanHWYHbIX) paboT
nutepartypebl nutepatypsbl no 13 4yncna

Ha3BaHuo, obsasaTenbHom

coaepxaHuio U 1.4.). [nuTepatypbl.




YMeHue yBA3biBaTh
TEOpWIO C NPaKTUKON,

B TOM 4uMcre B obnactu
npod)eccuoHarnbHON
paboThl

YMeHune cBasaTb TEOPUIO
C npakTukon paboTtbl He
nposiBnsieTcs.

YMeHue cBdA3aTb
BOMPOCLI TEOPUU U
NPaKTUKK
NposiBrsieTcs peako

YMeHue cBdA3aTb
BOMPOCLI TEOPUMN 1
NPakTUKn B
OCHOBHOM
nposiBnsieTcs.

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

KayecTBo 0TBETOB Ha
AOnNoJIHUTEIbHbIE
BOMpPOCHI

Ha Bce pononHuTenbHble
BOMpOCHI NpenogasaTens
AaHbl HEBEPHbIE OTBETHI.

OTBeTbl Ha 6onbLuyto
YyacTb
AONOMHUTENbHbIX
BOMPOCOB
npenogasartens AaHbl
HeBepHO.

1. [laHbl HENonHbIE
OTBETHI Ha
OONOSNHUTENbHbIE
BOMpPOCHI
npenogasaTens.

2. laH ogvH
HEBEPHbI OTBET Ha
OONOSTHUTENbHbLIE
BOMPOCHI
npenogasaTens.

[aHbl BEpHbIE
OTBEThLI Ha BCce
JOMNONHUTENbHbIE
BOMPOCHI
npenogaeaTtens.

MpymeyaHue:
OLEeHMBaHWSA

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




