OueHo4Hble maTepuanbl Npu hopMmMpoBaHUM pabounx nporpamMmm
aucumnnuiH (moaynemn)

HanpaBneHue noarotoBku /
cneunanbHOCTb:

Mpodune / cneymnanmsauma: MosbeMHO-TPAHCMOPTHbIE, CTPOUTEIbHBIE, LOPOXKHbIE CPEACTBA U
OvcumnnuHa: Odusuka

HaszemHble TPaHCNOPTHO-TEXHOJIOrM4YEeCKmne cpeacrtea

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

lMokasaTenun n KpUTEPUN OLLEHMBAHNSA KOMMNETEHLINN

Ob6bekT YpPOBHU CHOPMMPOBAHHOCTH KpuTtepuin oueHnBaHus
OLEHKM KOMNeTeHuun pe3ynbTaToB 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 KOMMNeTeHLMI 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 NPOrpamMmon;

-HEe MOXeT NPOAOIKUTL 00ydYeHrne Wnu NPUCTYNUTb K
npodeccnoHanbHoON AesTENbHOCTY MO OKOHYaHUU
nporpaMmmbl 6€3 AONONHUTENbHBIX 3aHATUIA NO

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

MaTepunana B 06béme, HeobxoauMoM Ans AanbHenLwemn

y4ebHoIM 1 npegcTosLen npodeccmoHansHom

[eaTenbHOCTY;

-CNpaBnseTcs C BbIMOMHEHMEM 3a4aHUN,

NpeayCMOTPEHHbIX MPOrpaMmMon;

-3HaKoOM C OCHOBHOW NUTepaTypour, peKoMeHO0BaHHON

paboyern NporpaMmon OUCLUNITNHBI;

-0OMYCTUIT HETOYHOCTM B OTBETE Ha BOMPOCHI 1 Npu

BbINOMHEHNW 3a4aHuin N0 y4eOHO-MporpaMMHOMY

mMatepuany, Ho obnagaet Heo6Xo0AMMbIMU 3HAHUSIMU A1

[NoBbILLIEHHbIN Obyvatowuiics: XopoLuo
YPOBEHb - oBHapyXwun nonHoe 3HaHue y4ebHOo-NPorpaMMHOro
matepuana;
-yCMeLHO BbIMOMHWI 3ag4aHuns, NpegyCMOTPEHHbIe
nporpaMmonm;

-yCBOWJT OCHOBHYIO NUTEPATYPY, PEKOMEHAOBAHHYIO
paGouyeit NporpaMMon AUCLUMIUHBI;

-nokasan cucTemMaTU4Yeckuin xapaktep 3HaHuii y4ebHo-
nporpaMmmMHoOro 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 MOHATUI OUCLMMAVH U UX
3HadeHue ans npuobpeteHusa npodeccuu;

-MposiBUN TBOPYECKME CNOCOBHOCTM B MOHMMaHUN y4eBHO-
nporpaMmHoOro marepuana.

OTnunyHo

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, CMCTEMAaTUYECKME 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 YTOUYHSIHOLLNX
BOMNDOCOR:
Huakun Obyuatowuincs: He 3ayTteHo
YPOBEHb - BONYCTUI CYLLECTBEHHbIE YNYLLIEHUS NPY OTBETaX Ha BCE BOMNPOCHI
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 O6yuatowuincs Ob6yuvatowuincs
obyvatowerocs crnocobeH AeMOoHCTpupyet OeMOoHCTpupyeT
CaMOCTOSATENbHO CaMOCTOATENBHO CMOCOBHOCTb K CMOCOBHOCTb K
NpPO4EMOHCTPMpOBaTh | MPOAEMOHCTPMPOBaTh | CaMOCTOSITENILHOMY | 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,
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 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. NMepeyeHb BONPOCOB M 3aAay K 3K3aMeHaMm, 3a4eTam, KypCOBOMY NPOEKTUPOBaHUIO, NabopaToOpHbIM

3aHATUAM.

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

1 cemecTp:

1. Yto Takoe namepeHme? Kakue Bugpl MamepeHun Bbl 3HaeTe? Yem OHM xapakTepusyoTca?
2. Yto Takoe norpelHocTb (owmnbka) namepeHna? Kakue Buapl NorpeliHocTen cywectByoT? MpudmHbl nx

BO3HUKHOBEHUA.

2 ©O©0ONOUA W

11. Yto Takoe ygap? Ynpyrun n Heynpyrui yaaps..

12.

KoadhpumumneHT BoccTaHOBNEHUS.

. YT0 Takoe abconoTHasa 1 oTHocUTENbHas owwnbka? B kakux eamHMLax OHU U3mepsaTca?
. AnropuTM BbIYMCREHMS OLIMBOK NPU MPAMbIX Y KOCBEHHbIX N3MEPEHUSIX.
MpaBuna namepeHns AnuHbl C MOMOLLILIO LUTAaHrEHUMPKYNSA U MUKpOMETpa.
. MNoHaTure cunbl, maccbl.
. 2" 3aKkoH HbloTOHa 1 ero hopMynMPOBKK.
. UTo Takoe koHcepBaTMBHas u gnccunaTuBHas cucteMbl? [NoHATHe NoTeHunansHoro nons.
. ChopmMynmpoBaTb 3aKOH COXPaHEHUSA MEXaHUYECKOW SHEPTUN.
0. CpegHsia cuna ygapa wapuka o penbc (BbiBOA).

13. 3akoH COXpaHeHnA nMmnyrnbca U 3akKkOH COXpaHeHUA aHeprun and abconTHO ynpyroro ygapa.

14.
15.
16.
17.
18.
19.
20.

21. geanbHbIn ras. YpaBHeHe COCTOSIHUS uaearnbHOro rasa.

22.
23.
24,
25.

BHyTpeHHss aHeprud, pabota ngeansHoro rasa.
lMepBoe Hauarno TepmoanHamMukn. NpUMeHNTL ero K nsornpoLeccam.
AanabaTtnyeckuii npouecc (l-oe Havano, ypaBHeHue NyaccoHa).
MokasaTenb aguabartel. Yucno creneHen csobonbl i, Tennoemkoctnt Com Cy,.

3aKoH COXpaHeHMs UMMyrbca U 3aKOH COXPaHEHWS SHepPrMn Ansa abcomnTHO Heynpyroro yaapa.
CKkopoCTb LLapuka Npu NPOXoXa4eHUM NONOXEHUST paBHOBECUSA (BbIBO).
MOMEHT nHepLmMM MaTepuanbHO ToOUKM, TBEPAOro Tena.
Mneyvo cunbl. MOMEHT cunbl.
OCHOBHOW 3aKOH OMHAMMKWN BpallaTenbHOro ABMXEHNsI TBEpAOro Tena.
KuHeTnuyeckas aHeprusi u paboTa npu BpallaTenbHOM OBWKEHUN.

Teopewma LUTterHepa.




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.

ABneHnsa nepeHoca.
Mpupoaa BA3kocTU. [pagneHT CKopoCTHU.
YpaBHeHWe BA3KOCTU (3aKoH HbloToHa).
KoadhuumeHT BA3KOCTM (BbIBOA, pacHETHON hOpMYyIibl).
Uucno PerHonbaca. Bpems penakcauuu.
MexaHn4yeckue 6erywime BONHbI: NonepeyHble U NpoaosbHbIE.
YpaBHeHne OeryLier BOSHbI.
CKkopoCTb NonepeyHor U NPogoSIbHON BOJTH.
CBA3b ONWHBI BOMHbI, CKOPOCTU M 4YacToThbl BeryLen BosHsbl.
CT1os4me BOMHbI, X NPUHLMNNANbLHOE OTANYNE OT BCEX APYrMX BUAOB BOJH.
YpaBHeHue cTos4en BOMHbI. MMy4YHOCTU 1 y3nbl.
[MpoBOOHUKM B 3NEKTPUYECKOM More.
ONeKTpPOeMKOCTb MPOBOAHUKA.
KoHaeHcaTop. DNekTpoeMKoCTb NOCKOro KoHAeHcaTopa (BbiBo4).
OnNeKkTpoeMKOCTM napannensHO U NocneaoBaTeNbHO COeANHEHHbIX KOHAEHCATOPOB.
OnekTpuyeckasi cxema no M3MepeH1to EMKOCTM KOHAeHcaTopa (Ha3HaYeHne BCeX 3rIEMEHTOB).
XapaKTepucTuKn aneKkTpn4eckoro Toka, 3akoH Oma B anddepeHumnansHon dopme.
3amMkHyTas anekTpuyeckas uenb. 3akoH OMa B MHTerpansHon cpopme.
3akoH [xoyns-JleHua B MHTerpanbHomn opme.
dusnyecknit cmbicn SC.
lMonesHas MOLLHOCTb, ee 3aBUCMMOCTb OT CONPOTUBMEHUdA R. YcnoBue makcumyma.
HanpspkeHHocTb nonst. MNMoteHumnan. Ces3b MeXay HUMM.
CwvnoBble 1 3KBUNOTEHLMANbHbIE MOBEPXHOCTU MO TOMEYHOro 3apsaa.
OCHOBHbIE 3N1EMEHTbI 3NIEKTPOHHO-MY4€BON TPYOKU (YepTex).
CKOpOCTb 3MEeKTPOHOB, NPOLUEALLINX BTOPON aHod. Beisog dhopmynbl.
TpaeKkTopus 3neKTPOHOB B MPOCTPAHCTBE OTKMOHAIOLNX NAACTUH.
Ounone. Mnevo gunons. 3NekTpu4eckMin MOMEHT AMMONS.
ABneHvne nonspusauun guanekTpuka. Bektop nonsipusauun.
®PuU3nyeckmin CMbICN UINEKTPUYECKOM NPOHMLAEMOCTH BELLECTBa.
CerHeToanekTpukn, X OTNIMYMSA OT OCTalbHbIX AN3NEKTPUKOB.
Mctepesuc. MNokasaTtb Ha netne ructepesnca Doer. (MW Pogr) M Eoopy,
YUT0 Takoe marHeTpoH? Ero cxema (BMA cBEPXY).
lMokasaTb Ha cxeme MarHeTpoHa HanpaslieHVe BEKTOPOB:

a. U— CKOpPOCTb 3/IEKTPOHA,

b. B — BekTOp MHAYKUMK AN Noboro HanpasneHns Toka,
F,, — cnna JlopeHua.
M3006pa3unTb TPAeKTOPMIO SNIEKTPOHOB B MarHETPOHE NPU pasnmnyHbIX 3HAYEHUAX TOKOB B CONEHonae.
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.
83.
84.

BekTop MarHMTHOW MHAYKUUW, HAaNPAXXEeHHOCTb MarHUTHOrO MOMs, MarHUTHas NPOHULAEMOCTb Cpeapbl.

3akoH buno-Caeapa-Jlannaca.

Bektop vHAykumym B MarHWTHOro nonsi 6€CKOHEeYHO ANIMHHOIO MPSMOSIMHENMHOrO MPOBOAHMKA C TOKOM |
(cbopmyna).

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

BekTop vHayKumm B MarHUTHOro nons B LLEHTpe KPYroBoro Toka (dopmyna).

ABneHue anekTpomarHuTHom uHaykumun. Onpegenexuve. MNMpaswno JleHua.

3akoH ®apapges, ero BbIBOA.

ToK/ Npu 3amMblKaHUKN U pas3mblkaHuK Lienn. AsneHne camoungykuumn, 34C camonHaykumm (hopmyna).
VHAYKTMBHOCTb KaTyLIKW. B3aMMHasa MHOYKTUBHOCTb KaTyLUek.

BuxpeBble TOkU. BpegHbl OHM unu nonesHbl? [loyemy cepaeyvyHuKM TpaHcopmaTtopoB He AenatoT
CMAMNOLWHbIMN?

Kakne cBeToBble€ BOMHbI ABMAIOTCA KOrepeHTHbIMU?

WHTepdepeHuus, onpeaenexHue.

leomeTpuryeckas n onTuyeckas anvHa nyTu, onTuyeckasl pasHOCTb XoAa, YCNoBMsa MakCuMyma 1 MUHUMYMaA.
YcTaHoBKa Ansa «konew HbtoToHa», Xo4 fyvyen B HEN.

lMpakTn4eckoe NpUMEHEHNe SBNeHns nHiTepdepeHLn ceeTa.

Ondpakumna ceeTta, onpegenexHue.

MpuHuwmn lMNovireHca — peHens.

®PPOHT BOMHbI TOYEYHOIO N BECKOHEYHO YAaNEeHHOro NCTOYHMKOB, PUCYHOK.

MeTog 30H ®peHensa Ang Kpyrnoro oTBepcTus. YCnoBus MakcumyMa u MMHMMyma B Touke M akpaHa.

MeTopa 30H Ang wenu, yCnoBust MakcMMmyma u MUHUMyMa.

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 NnpoucxoxaeHue NUHeNnYaTbIX CNEKTPOB.

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

91. BbiBecTu hopMyribl AN ONPEAeneHnst CKOPOCTM areKTpoHa Ha n” opbute v paguyca n” opbuThbl.

92. OxapakTepusoBaTb U3MEHEHWS KNHETUYECKOWN, NOTEHLMANbHOW U MONTHOW SHEPruiA SMEKTpOHa B aToMe Mpu
€ro yganeHuu ot sgpa.

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

94. Kakvne nonynpoBOAHUKM HA3bIBAKOTCA COBCTBEHHbIMU, a Kakne — NpMMeCHbIMN?

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

96. OcobeHHOCTM TemMnepaTypHOU 3aBUCUMOCTM SNEKTPONPOBOAHOCTY NOMYNPOBOAHNKOB.

97. OcobeHHOCTN TeMNepaTypHOU 3aBUCMMOCTHM INEKTPONPOBOAHOCTU METanmoBs.

98. [lornoweHne, CNOHTAHHOE Y BbIHYKAEHHOE U3NYyYEeHUs.

99. OCHOBHbIE KOMMOHEHTbLI ONTUYECKOro KBAHTOBOrO reHepaTtopa. OxapakTrepn3oBaTb MX.

100. Kakoe cocTosiHne cpefpbl Ha3biBaeTCs NHBEPCHbLIM?

101. MNo4eMy cMecCb renusi 1 HeoHa SIBNSETCS XOpOoLlen akTMBHOM cpegon ans razosoro OKI™?

OTnuumsa nasepHoro nsny4yeHns ot nboro Apyroro nsnyyveHus.

MpumepHoe copepxaHne pacyeTHo-rpadmyeckmx pabotsl PIP Ne 1:
KomneteHuus OlK-1:

MepBbIn cemecTp:
1 3afava: KameHb GpolueH BepTukanbHO BBEPX C HaYanbHOM CKOPOCTBIO ), :20MC. Mo wncteveHum, kKakoro

BpeMeHn Haxoautcs Ha BbicoTe h=15x7 HalWtu ckopocTb KamHs Ha 3Ton BbicoTe. ConpoTuBneHvem Bo3gdyxa
npexebpeyb. MpuHaTs g =10 %2 .

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
YyacTtuu cpebl.

3 sapava: [uck pagnycom I =20cm Bpawaetca cormacHo ypasHewmo ¢ = A+ Bt+Ct®, rae A=3pao,

B:_lpay, C:O,]_paa 3 OnpegenuTb TaHreHUmManbHoe, HOpMasribHoe U MOJIHOE a, YCKOPEHUs TOo4eK Ha
c c

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. Haitn monsipHyto
mMaccy M rasa.

5. 3agava: OnpenenuTb JaBneHust p; W p, rasa, cogepxatlero 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 NITOCKUX KOHAeHcaTopa eMkocTamu C; = 2nd n C, = 3nd.
Onpegenutb 3apsa Q v HanpsbkeHue U Ha nnacTvHKax KOHOEHCATOPOB MpuW NocneAoBaTeNbHOM M NapaniesibHoM
COEeAVNHEHMSAX.

7. 3agava: [1sa 0AMHaKOBLIX 3apsPKEHHBIX Lapa Haxoaatca Ha pacctosHum I = 60cy . Cuna oTTankmueaHba 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 BblNM Ha LWapax [0 UX COMPUKOCHOBEHWS. [draMeTp LapoB CYMTaTb MHOMO MEHbLLIMM PACCTOSHUA MEeXay
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 MEXaHU4YEeCKMN MOMEHT M,

OEenCTBYIOLWNA Ha KPYroBOW TOK, €Crnv aToOM MOMELLeH B MarHUTHOE none, JIMHUU MHAYKUUA KOTOPOro naparnnenbHbl
NNocKoCcTn opbuTel anekTpoHa. MarHnTHas nHgykumst B nons pasHa 0,1Tn.

9. 3agava: JnekTpuyeckoe Mone co3daHo AByMsi ToueuHbiMu 3apsigamu Q, =40nKn wn Q, =-10nKx,
Haxogswwmmucs Ha pacctosHum d =10cm gpyr ot apyra. OnpeaenuTb HanNPSHKEHHOCTb MONA B TOYKE, YAaneHHON
oT nepsoro 3apsiaa Ha I, =12cm u ot BTOpOrO Ha I, = 6cMm .

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

BTopon cemecTp:



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

2. 3apgaya: o TOHKOMY NMPOBOAHMKY, U3OMHYTOMY B BUAE MPaBUSIBHOMO LLIECTUYrofibHMKa CO CTOPOHOM a =10
cm, nget Tok | = 20 A. OnpegenuTb MarHUTHYK MHOYKLUMIO B B LEHTPE LWeCTMYronbHUKa.

3. 3agava: B ogHopogHOM MarHUTHOM none ¢ nHaykumen B = 0,01 Tn nomeweH NnpssMon NpOBOAHUK OJTMHOMN |
= 20 cm (nogBsoasiume npoBoaa HaxoasaTcs BHe nons). Onpegenuts cuny F, 4EACTBYIOLLYIO Ha NMPOBOAHUK, €Cnuv No
Hemy TedeT Tok | = 50 A, a yron ¢ mexay HanpaBneHnem Toka U BEKTOPOM MarHUTHOM MHAYKLMK paBeH 30°.

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

5. 3apava: Onpegenutb 3HeprMio GoToHa €GOTOHA, COOTBETCTBYHLIEN0O BTOPOM JMHUMM B MNEpPBON
WHppakpacHon cepun (cepum MNalweHa) atoma BogopoAa.

6. 3agava: Kakylo 4acTb Maccbl siapa HEWTparbHOro atoMa MIYTOHUS COCTaBfIsIET Macca €ro 3feKTPOHHOMN
obonoykn?

7. 3apayva: Pagnyc BTOporo TemMHoro kosnbua HbloToHa B oTpaxeHHoM ceeTe r, =0,4 mM. OnpegennTtb paguyc R
KPVBU3HbI MIOCKOBLIMNYKMOW NUH3bI, B3ATON ANs OMbiTa, €CriM OHa OCBELlaeTCsl MOHOXPOMaTUYeCKUM CBETOM C
anvHou BosHbl A = 0,64 MKM.

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

TPETbEr0 3HEPreTUYECKOro YPOBHSA Ha OCHOBHOW.

9. 3apgaya: OnpegennTb NepBbIV NOTeHUMan Bo30yxaeHnsa ¢, Bogopoaa.

[MprMepHbIe BONPOCHI MO 3aluMTe pacyeTHO-rpadmnyeckux paboT:
KomneteHumss OMMK-1:

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

2. KakoB dhunanyeckuin cmbicn 3agaymn?

. Pacckasatb xop pelueHuns 3agayn.

. MNoyemy npu pelueHnn 3agaym ncnonb3dyeTtcsa onpeaeneHHas dopmyna?
. Kak BbibupaeTtca copmyna ons peweHus sagaqm?

. MoxeT nu 6bITb Apyroe pelueHve 3agayn?

. MOXHO 1 nHTerpansHoe pelleHne 3agadm sameHnTb guddepeHumansHbimM?
. Kakne mogenu ucnonbaytotcs npu pelueHnn 3agadm?

. Kakue ponyweHunsa cagenaHbl npu peweHnn 3agadn?

10. Kakasi paamepHOCTb NpMMeHeHa npu peLueHnn 3agadmn?

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

O©oO~NOOUTLhA~W

MpumepHbIe NpakTU4eckne 3agayn (3agaHus) u cuTyaumm
KomneTteHuma OIK-1:

1 cemecTp:

1. KameHb GpolleH BepTUkanbHO BBEPX C Ha4YanbHOW CKOPOCThbI0 Uy = 20%. Mo ncreveHnn, kakoro BpeMeHu
HaxoanTcsa Ha Beicote N =151 ? HaiiTn ckopocTb KamHs Ha aTol BeicoTe. COnpoTUBREeHeM Bo3ayxa npeHebpedb.
Mpuusite g =10 %2 .

2. Mo pyre okpyxHocTn paanycom R =10m aeuxeTcs Touka. B HEKOTOPbLII MOMEHT BpeMeHU HopMarbHoe

yCKOpeHue TOoukn a, = 4,9%2; B 3TOT MOMEHT BEKTOPbl MOMHOTO M HOPMarnbHOro YCKOpPEeHWI oGpasytoT yro
Q= 60° . Haritw CKOPOCTb U U1 TaHreHunanbHoe yCKOPEeHNe d, TOYKW.

3. Teno, 6poLueHHoe ¢ HallHK B rOPU30OHTaNIbHOM HanpaBneHNUN CO CKOPOCTbIO U = 20/%, ynano Ha 3emso Ha
paccTosiHum S (0T ocHoBaHUM BalwwHK) BoBoe GonblieM BbicoThbl h 6alwHW. HainTu BbicoTy 6aluHm.

4. [Ouck pagmycom I =20cm Bpawaetca cornacHo ypasHeHuio @ = A+ Bt+ Ct®, rne A= 3pao,

ao ao
B=-1F % c=017 /3 . OnpefenuTb TaHreHumansbHoe, HopMarnbHOe W MONHOE a, YCKOPEeHUst ToYek Ha
c

OKPYXKHOCTM Ancka ans momenTa spemenn t =10C.

5. BUHT aapocaHeit Bpatuaetcs ¢ yactotorn N = 360amur . CKOpoCTb NOCTYNATENbHOMO [BIKEHUS a3pOCcaHe
paBHa L = 54’0%. C KaKoi CKOPOCTbIO U ABMXXETCA OAMH U3 KOHLLOB BUHTA, ecnv paanyc BuHTa paseH R =1u.

6. OnpenenuTb AaBNeHns p; W p, rasa, cogepxallero N = 10° Monekyn u nmetowero obvem V = 1 oM, npw
Temnepatypax T, =3 Ku T,= 1000 K.



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

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

9. Kakylo yCKOpsitoLLYyH pa3HOCTb NoTeHumanoB U JOMmKeH NPOWTM  3MEKTPOH, YTOObl MOMNy4YnUTb CKOPOCTb U =
8 Mwm/c?

10. 3apsia paBHOMeEpPHO pacnpegeneH no 6eCKOHEeYHOW MMOCKOCTU C MOBEPXHOCTHOW  MAOTHOCTbO O = 10
HKn/m?. OnpenenuTb pasHOCTb MOTEHUMAroB OBYX TOYEK MOMis, OAHA M3 KOTOPbIX HaxoOAMTCA Ha MfOCKOCTW, a
Opyras yganeHa ot Hee Ha pacctosHue a = 10 cwm.

11. K 6aTtapee ¢ 3C ¢ = 300 B Bknto4eHbl gBa NnOCKMX koHaeHcaTopa emkoctamn C; = 2nd n C, = 3nd.
Onpegenutb 3apsag Q u HanpsikeHMe U Ha nnacTUHKaX KOHAEHCATOPOB Mpu nocrneaoBaTenbHOM M napannesibHOM
COeauHEHMsX.

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

KomneteHuus OIK-1:
2 cemecTp:

1. No ToHKOMY NPOBOAHWKY, N3OTHYTOMY B BUAE MPaBUIbHOMO LLIECTUYrofibHUKa co ctopoHon a =10 cm, naet
Tok | =20 A. Onpegenute MarHMTHYIO MHOYKUMIO B B LEHTpEe LLeCTUYromnbHMKa.

2. ObmoTka coneHoma COOAEPXWUT ABa Cros, MAOTHO MNpuierawwmx Apyr K  Opyry BUTKOB nposoga
anametpom d = 0,2 mm. OnpegenuTb MarHUTHYK MHAYKLMIO B Ha ocu coneHouga, ecnv no nNpoBoay maeTt Tok | =
0,5A.

3 B ogHOpoaHOM MarHMTHOM none ¢ uHgykumen B = 0,01 Tn nomelleH npssmon npoBogHuK anvHon | =20 cm
(nogBoaswme nposoga HaxodsaTcs BHe nonsd). OnpegenuTts cuny F, AeNCTBYIOLWYIO HA NPOBOAHMK, €CAN MO HeMy
TeyeT Tok | = 50 A, a yron ¢ mexay HanpaBneHNeM Toka U BEKTOPOM MarHUTHOW MHAyKUmMm paseH 30°.

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

5. Mo Butky paguycom R =10cm TedeT TOK | =50 A. BuToK NnomeLleH B ogHopogHoe MarHutHoe none (B =
0,2 Tn). OnpegennTb MOMEHT Cunbl M, AENCTBYIOLLEN Ha BUTOK, €CINN NITOCKOCTb BUTKA COCTaBnsieT yron ¢ = 60° ¢
NVHUSAMU UHOYKLNW.

6. poToH BReTen B MarHUTHOE Mone nNepneHanKynsapHoO NMHUSAM 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 oTpaxeHHom cBeTe I, =0,4 mm. Onpegenutb paguyc
RKpUBM3HbI MAOCKOBbLIMYKMOW JMH3bI, B3ATOW Af1A OMnbiTa, €eCnn OHa OCBeLaeTcs MOHOXPOMaTUYeCKUM CBETOM C
AnvHon BonHbl A = 0,64 mkm.  [125 mMm]

8. Ha nmactuHy c wenbto, wupuHa kotopon a= 0,05 mm, nagaeT HOpManbHO MOHOXPOMATUYECKUN CBET C
onvHon BomHbl A = 0,7 MkMm. Onpegenutb yron ¢ OTKMOHEHUSI Iy4yeln, COOTBETCTBYHOLLWIA nepsomy
ONPakLMOHHOMY MaKCUMyMYy.

9. IndpakuymoHHas pelueTka, OCBeLLeHHas HOpMarbHO NagakwumM MOHOXPOMaTUYECKMM CBETOM, OTKIOHSET
CMNEeKTp TPeTbero nopsaka Ha yron @, = 30°. Ha kakom yrong, OTKNOHSIET OHa CNEeKTP YeTBepToro nopsaxka?

10. Yron npenomneHus ny4a B Xuagkoctu i, = 35°. OnpegenuTb NokasaTenb NPenoOMMAEHUs 11 XXUOKOCTU, ecnu
W3BECTHO, YTO OTPaXKEHHbIN MYyYOK CBETa MakCUMarnbHO NONAPU30BaH.

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

12. BelumMcnuntb ANUHY BOMHbI Ae bponna A, ons npoToHa, ABMXYLLErocs co cKopocThio U = 0,6 ¢ (€ - ckopoCTb
cBeTa B Bakyyme). OUueHUTb C MOMOLLIbIO COOTHOLLEHUST HEONpPeAEeNeHHOCTEN MUHUMATTbHYI0O KWHETUYECKYIO SHEPIUI0
TmindNEKTPOHA, OBWKYLLErocsl BHYTpU cpepuyeckon obnactu  anameTtpom d = 0,1 Hm.

MprMepHbIN NnepeyeHb BOMPOCOB K 3a4eTy:
KomneTteHuma OIK-1:
1 cemecTp:

MexaHuvka

1. MartepwnanbHasa Touyka. Cuctembl otcyeTa. KuHemaTtuka noctynatensHoro aosvxeHud. Tpaektopus. [yTb.
CpepnHss ckopocTb. MrHOBeHHas CKOpOCTb.

2. CpepHee yckopeHue. MrHoBeHHOe yckopeHue. KacaTenbHoe n HopmarnbHOe yckopeHne. PaBHOMEpPHOE n
paBHOYCKOPEHHOE OBWMXEHNE.

3. [BwxeHue Tena, GPOLEHHOro No4 YriioM K TOPU3OHTY.

4. Bwuabl B3aMMOAENCTBUI B NpUpoAe. XapaKTepuUCTUKN HEKOTOPbLIX CUIT: CUMa TSXXECTM U BEC Tena, Cunbl
TPEHUs 1 ynpyrocTu.

5. Tlepsbit 3akoH HbtoTOHA. MHepumanbHblie cuctembl otcyeTa. Mpumepsi.



10.
11.

12.
13.

14.
15.

16.

17.
18.
19.

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

26.
27.
28.
29.

30.

31.
32.

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

OnpepneneHne mexaHndeckon paboTbl (NOCTOSAHHOM M MeHsLLencs) cunbl. ['pacudeckoe npeacraBneHne
paboThbl.

KuHeTnuyeckas sHeprusi. CBA3b KUHETUYECKOM aHeprum ¢ paboTon. Mprumepsi.

KoHcepBaTtuBHble cunbl. [MoTeHumnaneHoe none. MNoTeHunansHas aHeprusa n ee cBa3b ¢ paboTomn.
MoTeHumanbHasa aHeprusi Tena B none TsHKecTn 3emMnu. JHeprusa CxaTon NPYXMHbI.

MexaHu4yeckast aHeprus. 3akoH COXpaHEHUS MexaHN4Yeckon aHeprun. MNpumepsl.

KnuHemaTuka BpallaTenbHOro ABMWKEHMS. YTIOBOE NnepeMeLLleHne, yrioBasi CKOPOCTb U YIIOBOE YCKOPEHME.
BekTOpHbIV XxapakTep Benu4yuH. YactoTta n nepvog BpaLleHus.

OnpegeneHne momeHTa cunbl. Nnedo cunbl. OCHOBHOE ypaBHEHWE AVHAMMKM BpaLLaTENbHOIO OBVDKEHNS.
MoMeHT nHepumy abcontoTHO TBEPAOro Tena (BblYUCIEHUS MOMEHTOB UHepLMK). PU3NYECKUA CMbICH
MOMeHTa uHepumn. Teopema LLtenHepa.

OnpegeneHne MoMeHTa umnynbca. 3aKkOH COXpaHeHUs MOMeHTa nMmnynsca. Mprumepsi.

KuHeTnuyeckas aHeprus Bpallatowerocs tena. Pabota npu BpallatenbHOM ABVKEHUN. DHEPrUs KaTAaLLerocs
umnuHapa.

MoctynaTel SnHWTENHA. lNMpeobpasoBaHusa JlopeHua. Cneacteusa us npeobpasosaHuii JlopeHua.
OpHOBpPEMEHHOCTb.

Cnepacteusd 13 npeobpasoBaHui JlopeHua. JlopeHLeBO cokpalleHme ONNHbI.

Cnepacteusd 13 npeobpasoBaHui JlopeHua. 3ameaneHue BpemeHun. ViHtepsan.

PenstusuncTtckas guHamuka. PensituBmcTtckasi Macca. BaanmocBs3b SHeprum n maccei.

TepmoamHamuka

OcCHOBHOE ypaBHEHME MOJEKYNAPHO-KMHETUYECKON TEOPUN NAEanbHOro rasa.

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

3akoH MakcBenna anst pacnpegeneHnst MorneKyrs no CKOpoCTSAM.

BapomeTtpunyeckasa popmyna. PacnpegeneHme bonbumaHa.

Yucno cteneHer ceobogbl. 3akoH bonbumaHa 0 paBHopacnpegeneHmn SHeprumn nNo cTeneHsM csoboapl.
BHyTpeHHss aHeprusa ngeansHoro rasa. PaboTta rasa npw pacwmpeHun. PaboTta rasa npu pasnmnyHbix
npoueccax.

MepBoe Hayano TepmoanHamMukn. NpyuMeHeHre NepBoro Havana TepMOgUHaMUKN K nsonpoLeccam.
TennoemkocTb rasoB. YpaBHeHue Mawepa.

Kpyrosow npouecc. Obpatumeiv, HeobpaTumein npouecc. Linkn KapHo n ero Krif.

CraTuctnyeckme 3akoHOMEPHOCTW pacnpeaeneHusl Mornekyn rasa no oobemMy. SHTponusa n ee
CTaTUCTUYECKOE TOMKOBaHUE. VI3MeHeHne sHTponuu. PacyeT naMeHeHus SHTpoONuM Npy pasnnyHbix
npoveccax.

B3avMopencTeme Mmonekyn. YpaBHeHMEe COCTOSIHUS pearnbHOro rasa. /I3otepmbl peanbHOro rasa.
BHYTpeHHAs 3Heprus peanbHoro rasa.

ONEeKTPUYECTBO U NOCTOSHHbIN TOK

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

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

33.CmelleHne (MHOYKLMSA) anekTpocTatmdeckoro nons. MNotok Bektopa cmelleHnsi. Teopema OcTporpaackoro-

aycca ans anekTpocTtatuyeckoro nons. NpumeHexune Teopembl OcTporpagckoro-laycca agnsa pacyeta
3MneKkTpocTaTUYecKoro nons 6eckoHe4YHOM paBHOMEPHO 3apsiKeHHON cadepbl.

34.Teopema OcTporpagckoro-laycca ang anekTpocTaTMyeckoro nons.

35.

MpumeHeHne Teopembl OcTporpaackoro-raycca Ans pacyeTa a51eKTpoCTaTUYecKoro nonsi 6eckoHeyHowm
PaBHOMEPHO 3apsHKEHHOMN MNOCKOCTY.

36.Teopema OcTporpagckoro-Faycca ansa aneKkTpocTaTUyYeckoro rnons.

37.

38.

39.
40.

41.
42.
43.
44,
45,

46.
47.

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

PaboTa cun anekTpocTaTMy4eckoro nons no nepemeLlleHnto 3apsiga. Linpkynsauma Bekropa HanpsXeHHOCTH
3MNeKTpOCTaTU4ECKOro nossi.

MoTeHuman anekTpocTaTU4eCcKoro Nons. AKBMNOTEHUNANbHbIE MOBEPXHOCTMU.

B3anmocBA3b HanNpsPKeHHOCTM U NoTeHUMana. BaauMHoe pacnonoXXeHne CUIoBbIX NMMHUA U
3KBUMOTEHLMANbHBIX MOBEPXHOCTEN.

Bugpbl ananektpukoB. Bektop nonspusaumn. [nanekrpmuyeckas BOCNPUMMYNBOCTb

OneKTpuyeckoe nore B AnanekTpuke. [lnanekrpmyeckas NpoOHULAEMOCTb U €€ CBSI3b C BOCMPUMMYMBOCTHHO.
lMpoBOOHUKM B anekTpocTaTuieckoM none. KoHgeHcaTopbl. QnekTpoeMKOCTb MIIOCKOro KoHAeHcaTopa.
OHeprusi cucTembl 3apsiAoB. DHEPTUSA ANEKTPOCTATUYECKOrO MNOJIs.

XapaKTepuCcTUKN NOCTOSIHHOro Toka. NnoTHocTh Toka. 3akoH OMa B anddepeHumnansHom opme.
ConpoTtumBneHne NpoBOLHUKOB

3akoH Oma gnsa yyacTtka Lenu 1 4ns nonHon uenu. ANekTpoaBuMKyLLAs cuna UCTOYHUKA ToKa.

MpaBuna Knpxroga ons pacdeta anekTpmyeckmx uenen.



48.
49.

Pabota n mowHocTb Toka. 3akoH [hxoyns-IleHua.
Knaccuyeckas Teopusi anekTponpoBOgHOCTW.

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

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

56.
57.

58.

59.

60.

61.
62.

63.

64.

65.

66.

67.
68.

69.
70.

71.

72.

73.

74.

75.

76.
77.
78.

79.

MarHuTHoe none

HanpspkeHHOCTb MarHuTHoro nonsi. 3akoH bBuo-Caeapa-Jlannaca. [NpumeHenne 3akoHa Buo-CaBsapa-
Jlannaca ans pac4eTta MHAYKUUN MarHUTHOrO nosist 6eCKOHEYHOro, NPSIMOro NPOBOAHUKA C TOKOM.

3aKkoH MofHOro Toka (TeopemMa O LMPKyNnauMu BEKTOopa MHAYKUUW MarHWTHoro nons). lNprmeHeHne 3akoHa
MOMHOro ToKa AN pacyeTa nonsi 6eCKOHeYHO ANMHHOTO corneHouaa. MNMoToK BeKTopa MarHUTHOW UHAYKLMK.
Teopema OcTtporpagckoro-laycca gnst MarHMTHOro nonsi.

Cwuna JlopeHua. [1BmxeHne 3apsbkeHHON YacTuvLbl B MarHUTHOM norne. OdpdpekT Xonna.

Cuna Amnepa. BzanmogencTteue napannenbHbiX TOKOB.

MarHuTHble MOMEHTbI ANEKTPOHOB 1 aTOMOB. [luamarHetuam. MarHeTuku.

Bektop HamarHumyeHHocTM. MarHuTHaa BocnpuMMumBoCTb. [ma-, napa-marHetTuku. MarHuTHOe none B
BellecTBe. MarHuTHas npoHuLaeMocTb. PeppomarHeTuku.

fBneHns anekTpomarHMTHOW nHAyKumMn. BeiBog 3akoHa ®apages-JleHua. MNpasuno JleHua.

CamouvHaykumsi. HAYKTUBHOCTb. VIHOYKTMBHOCTb OECKOHEYHO AMMHHOrO coneHouaa.OHeprust MarHUTHOro
nonsi. O6beMHas NIOTHOCTb 3HEPIUN.

Cwncrema ypaBHeHu Makceenna. 3HayeHme Teopun Makceenna.

KonebaHus

lapMoHunyeckne kKonebGaHMst M UX  XapakTepucTukM. KuHemaTtmka rapmMoHuMYeckux  KonebaHun.
OnddepeHumnanbHoe ypaBHEHWE TapMOHMYECKMX KonebaHuin. OHeprusi rapMoHMYEecKMX konebaHun
(MexaHN4ecKkux 1 anNeKTPUYECKnXx).

OnddepeHunanbHoe ypaBHEHUE TapMOHUYECKMX KorebaHui MNPYXUHHOTO U PU3NYECKOrO MasiTHMKOB.
Mepuopg konebaHun 3TUX MasTHUKOB.

"apmoHnyeckne konebaHus B konebatensHoM KoHType. Popmyna TomcoHa.

OnddepeHunanbHoe ypaBHEHME  3aTyXaloWMX MeXaHUYecKux W anekTpuyeckux  konebaHun.
Jlorapudmudecknii 4eKpeMeHT 3aTyxaHus.

OnddepeHunanbHoe ypaBHEHWE BbIHYXAEHHbIX MexaHudeckux konebaHun n ero pelweHne. PesoHaHCHbIe
KpuBbIE.

MepemeHHbIN TOK. [NonHoe conpoTuBneHne Lenu nepeMmeHHoro Toka. lNocnegosartensHoe 1 napannensHoe
coenHeHue.

CnoxeHue konebaHuin OQHOrO HanpaBneHUss OOUHAKOBOW 4acToTbl. BekTopHble agnarpammbl. Crnoxenue
konebGaHuni ogHoro HanpaeneHus. buenunsi. CnoxeHue B3avMHO NepneHaVKynapHbIX Konebanun. Purypbl
Jluccaxy.

BonHoBble npouecchl. MpogonbHble U NoMNepevHble BOMHbl. YpaBHeHWe Oeryuien BomfHbl. BomnHoBoe
ypasHeHue. BonHosown nakeT. ['pynnosas cKopocCTb.

BonHoBas u kBaHTOBas onTuka. KBaHTOBas MexaHuka

OnNeKTpOMarHMTHbIE BOJSTHbI. XapakTepUCTUKM CBETOBbIX BOSTH. IHTEHCUMBHOCTL CBETOBOWN BOJIHbI.
KorepeHTHOCTb CBeTOBbIX BOMH. WHTepdepeHumss cseTa OT [OBYX WCTOYHUKOB. WHTepdepeHUMOHHbIe
yCcnoBus Ansi pasHocTu a3 1 pasHoCTM xoaa.

MeTtoabl HabnoaeHusa nHtepdepeHunn ceeta (bunpmnsma dpeHens, onbiT KOHra)

WHTepdepeHUnss B TOHKUX NneHkax. BouiBoa dopmMynbl AnNs ONTUYECKOW pasHOCTU xoda fyvyen B TOHKOW
nneHke.

Bugbl andppakuun. MpuHuun MonreHca-®perHens. Meton 3oH ®peHend. Oudpakums cBeTa Ha Kpyrnom
OTBEpPCTUN, OT KPYrIoro Aucka, Ha y3kon LWenu, Ha AndgpakunoHHoOW peLueTke.

Oundpakumna peHtreHoBcknx nyyen. Ycnosue Bynbda-Bparros. MNpumeHeHne andpakuum peHTreHOBCKOro
U3nyyeHus.

EctecTBeHHbIN M Nonspu3oBaHHbIN cBeT. 3akoH bproctepa. 3akoH Mantoca. lMonspusauua ceeta npu
ABOWHOM nyyenpenomnenunn. Quxponsm. Npnsama Hukonsa. OnTuyeckas akTMBHOCTb BeLLecTBa.
XapaktepucTukm TennoBoro nanydexHus. 3akoH Knpxroda. 3akoH CtedaHa- bonbumaHa. 3akoH cMmeLleHus
BuHa. 3akoH Panes —[xuHca. YnbTpadmonetoBas kaTactpoda. ®opmyna lNnaHka. 3akoHbl TENnoBoro
N3nyyYeHns u nx noryvyeHune ns oopmynsl MNnaxka.

3akoHbl poToacbdekTa. BonbTamnepHasi xapaktepuctuka ¢GOTOoTOKa. 3agepXkuBarowuin noteHuman. Tok
HacbiweHns. Pabota Bbixoga. YpaBHeHne OJuHwWTenHa ana dotoaddekra. KpacHaa rpanHvua
doToadpdpekra.

®oToHbl. [laBneHue ceeTa . ekt KomntoHa. KopnyckynsipHO-BONTHOBOW Ayanuam ceeTa.

OnbiT Pesepdopaa. Moctynatel Bopa.

KopnyckynsipHo-BoniHoBOM  Ayanu3am  BelwlectBa. [nuHa BonHbl fge-bponnsa.  OkcnepumeHTanbHble
JoKa3aTenbCTBa BOMHOBbLIX CBOMCTB YacTuLl.

CooTHoweHne HeonpeneneHHocTeln enseHbepra. BoiBog COOTHOLLEHWS HeonpeaeneHHOCTEN Ha OCHOBE
BOJTHOBbIX CBONCTB YacTuL,.



80. YpaBHeHue LpeauHrepa. ®dusumudecku cmbicn ncu-gyHkuun. PelwleHne ypasHeHus LpeauHrepa nns
©6eCKkOHeYHO-rNyBoKON NOTEHLMaNbLHOW SMbI.

81. MNMoTeHuunanbHbIn 6apbep. TyHHENbHbLIN 3 dEKT. [AaPMOHNYECKUIN OCLMMNSATOP.

82. 3akoHOMepHOCTU B aToMHbIX crektpax. dopmyna banbmepa. Boposckas mogens atoma Boaopoaa.
HocTonHcTBa 1 HegocTaTkn Teopun bopa.

83. KBaHTOBOMEXaHU4Yeckas Mmoaens atoma Bogopoaa. KeaHtoBble ymicna. BelpoxaeHHble coctoaHus. [Npasuna
oTtbopa.

84. CnoHTaHHOEe W BbIHYXAEHHOE usny4veHue. Jlasepsbl.

85. OHepreTnyeckme 30Hbl B KpucTtannax. CTpykTypa 3HepreTMyeckMx 30H MeTasnsioB, NONynpOBOAHMKOB U
AnanekTpukoB. [onynpoBoaHuKM (COBCTBEHHbIE N NPUMECHbIE). CTPYKTYpa SHEPreTUYECKNX 30H MPUMECHbIX
1 cobCTBEHHbIX NOMYNPOBOAHUKOB.

O6pasel, aKk3ameHaLMoHHOro bunera
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1. Bonpoc MarHutHOe none u ero xapakrepuctuku. (OlNK-1).

2. Bonpoc OnpegenuTb 3Hepruio € (poTOHA, MCMYCKAaeMoro Mpu nepexone 3dnekTpoHa B atome BOAoOpoda C
TPETLErO 3HEPreTUYECKOro YpoBHSA Ha ocHoBHoM. (OlK-1)

3. Bapgava (3agaHue) Ha noBepxHOCTb MeTanna nagaetT MOHOXPOMATMYECKUA CBET C AJIMHOM BOMHbl A = 0,1 MKM.
KpacHas rpaHuua dotoadbcpekta A, = 0,3 mkm. Kakas gons aHeprmm ¢hoTOHa pacxogyeTcs Ha coobuieHue
3NEKTPOHY KnHeTudeckown aHeprum? (OlK-1).

MpumMedaHne. B KaxaooMm aK3ameHaLUMOHHOM GuneTe OOMKHbI NMPUCYTCTBOBaTb BOMPOCHI, CMOCOBCTBYHOLNX
dopmUpoBaHnio Y 06yYatoLLLerocs Bcex KOMMNeTeHL MM No AaHHON AUCLUUNMHE

3. TecTtoBble 3agaHusa. OueHKa No pesynbTataM TECTUPOBAHUA.

3.1. NpumMepHble 3agaHnsa TecTa

3apaHue 1 (OlK-1)

Bbibepute npaBunbHbIM BapmaHT oTBeTa.

Ycnoswue 3agaHus: [NocnegoBaTenbHOCTb B NOPSiAKE BO3pacTaHUs paguyca
1: aneKkTpoH

2: aapo atoma

3: aTom

4: monekyna

3apaHue 2 (OlK-1)

MocnepoBaTenbHOCTb B MOPSAAKE BO3paCTaHUSA ANUTENbHOCTH
:HC

MKC

MC

c

MWH

yac

oghlhwd

B3apaHue 3 (OlK-1)
Ha pucyHke BEKTOpP MTHOBEHHOW CKOPOCTUM TOYKU NpY €€ ABUXKEeHUN no kpuson AB 3To:
1. BekTtop 1 3
2. BekTop 2

3. Bektop 3 3

4. BekTop 4

5. HeT npaBunbLHOro oTBeTa *

3apaHue 4 (OlK-1)
YkasaTb npaBusbHbI OTBET




Linkn KapHo:

1. CocTOuT U3 ABYX M30TEPM U OBYX 1306ap
2. CocTouT 13 OBYX M30X0p U ABYX M3obap

3. CocTouT 13 OBYX U30TepM 1 AByX agnabar
4. 3T0 KpyroBow npoLecc

3aganune 5 (OlK-1)

MocnepoBaTenbHOCTb B NOPSiAKE BO3paCTaHUs ONIMTENbHOCTH
MocnepoBaTenbHOCTb B NOPsiAKe BO3pacTaHus

1: MmlMa

2:MNa

3:klMa

4: MMNa

3apaHune 6 (OlK-1)

Yka3aTb NpaBuribHbIA OTBET

Linkn KapHo:

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

3. CocTtouT 13 OBYX nU30TepM u AByx aguabar
4. 3T0 KpyroBoh npouecc

3apaHue 7 (OlMK-1)

MocnepoBaTenbHOCTL B NOpsiAke BO3pacTaHWs TBEPAOCTM MaTepuana
:nap

. XMOKOCTb

: cTanb

: anvas

: HAHOKOMMO3UTHbIE MEeTaNNYeckne NoKpbITUS

AR WN =

3apaHue 8 (OlK-1):
CooTBeTCcTBME MeXOy BuaaMu korebaTernbHbIX CUCTEM M UX Nepuoaamm

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

3apaHue 9 (Ol1K-1):

BBecTn npaBunbHLIN OTBET C KNasmaTypbl

MepBuyHas obmoTka TpaHchopmaTopa nmeet w;=10000 BUTKOB NpoOBOAA U BKMOYEHA B CETb NEPEMEHHOrO TOKa C
HanpshkeHnem U;=700 B. Ynucno BUTKOB BTOPUYHOW OBMOTKM 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):

YKasaTb npaBurbHbIN OTBET

3aKoH CoXpaHeHWs ANEeKTPUYEeCKoro 3apsiaa:

1. B 3aMKHYTOI CMCTEME SHEPrUs 3apsa0B OCTaeTcs MOCTOSAHHON

2. B NtoBOW 3NEKTPUYECKN U30NMPOBAHHOWN CUCTEME CyMMa 3apsa0B OCTaeTCs MOCTOSAHHON
3. B MHepLuManbHbIX CUCTEMax OTcYeTa CyMMa 3aps0B OCTaeTCs MOCTOAHHOWN

4. 3apsag CMCTEMbl He 3aBUCUT OT CKOPOCTU €€ OBXKEHUS

3apaHwue 11 (OlK-1):

YKka3aTb npaBuIibHbIN OTBET

Cwuna, gencTBytollasi Ha 3apsa, ABVKYLLMIACSA B MarHUTHOM More,
1. obpaTHO NponopumMoHanbHa ero CKopocTu

2. He 3aBMCUT OT €ro CKOpPOCTU

3. nponopuuoHansHa KBagpaTy ero ckopocTu

4. npsiMo nponopuuoHarnsHa ero CKopocTu

B3apaHue 12 (OlK-1):
YKaxnte npaBuibHbIA OTBET



[nanekTpyKk OTNMYaeTcs OT NPOBOAHMKA TEM, YTO

1. B HEM He BO3HMKaET pa3feneHns 3apsagoB B 3NEKTPUYECKOM nose
2. OH COCTOUT M3 HENTParibHbIX MOMEKYI, a NPOBOAHWUK U3 NOHOB

3. OH He oka3blBaeT BMSIHME Ha BHELUHEE 3MeKTpMYeCcKoe norne

4. B HEM NPaKTUYECKN HET CBODOAHBLIX 3NIEKTPOHOB

B3apaHwue 13 (OlK-1):

YkasaTb npaBuribHbIA OTBET

Hvcnepcusa ceeTta - 310

3aBMICMMOCTb MOKasaTensi NpenoMeHUs BeLecTBa OT YacToThbl CBETA
3aBMCMMOCTb MOKasaTensi NPenoMeHus OT BellecTBa

3aBMCMMOCTb (Da30BOW CKOPOCTW CBETOBbLIX BOJIH OT 4acTOThl CBETA
3aBMCMMOCTb CKOPOCTY CBeTa OT cpeabl

HeT BepHOro oTBeTa

arwdbd=

3apaHue 14 (OlK-1):

YkasaTb npaBuribHbIA OTBET

TennoBoe n3nyyeHne copepLuaeTcd

1. 3a cyeT 3Hepruun, BbIAENSAOLLENCS NPU XUMUYECKOW peakuum
2. 3a cyeT BHYTPEHHel aHepruu Tena

3. 3a cyeT 3Heprum BaneHTHbIX 3NeKTPOHOB

4. 3a cyeT NMIOMUHECLIEHLUN SNEKTPOHOB

5. HeT npaBubHOro oTBETA

MonHbIN KOMNMEKT TECTOBbLIX 3adaHuiA B kopnopatuMeBHon TectoBon obonouke ACT paswmelleH Ha cepsepe YUT
OBIYNC, a Takke Ha canTe YHuBepcuteta B pasgene COO ABIYTC (ob6pasoBaTenbHas cpefa B IMYHOM KabuHeTe
npenogasartens).

3.2. CooTBeTCcTBUE Mexay 6anbHOM U PENTUHIOBOW CMCTEMAaMU OLIEHUBaHWUS 3HAHWUN, YMEHWIA, HABbIKOB U (1K)
onbiTa AeATenbHOCTW, YCTaHaBNIMBaETCs NOCPEACTBOM criegytowen Tabnumupl

Ob6bekT Moka3aTenu oueHnBaHuA Ouehka eipﬁﬁ::%
OLIEHKM pe3ynbTaTtoB 0by4yeHus pesy
06yyeHus
60 6annoB n meHee «HeynoBneTtBopuTensHO» Hun3knin ypoBeHb
. 74 — 61 6annos «Y[0oBNeTBOpUTENBHO» [MoporoBbii ypoBeHb
Obyuvatowmiics >
84 — 75 6annos «XopoLuo» [MoBbILWEHHbIN YPOBEHDb
100 — 85 6annoB «OTnNUYHO» Bbicokuin ypoBeHb

4. OueHKa oTBeTa OGyu4aloLeroca Ha Bonpockl, 3agavy (3agaHue) ak3ameHaUMOHHOro 6uneTa, 3aveTa,
KYPCOBOIO NPOEKTUPOBaHMUS.
OueHka oTBeTa oby4yaroLierocs Ha BONpochl, 3agavy (3agaHvne) ak3aMmeHaunoHHOro bunera, 3avyeta

CopepxaHue LwKanbl OLeHMBaHNUS

3rneMeHTbl OLeHUBaHNS HeypnoBneTsoputensHo | YaoBneTBoputensHo XopoLuo OTnunyHo
He 3ayTteHo 3ayTeHo 3a4TeHo 3a4TeHo
CooTeeTcTBMe oTeeTos |l10MHOE 3HaunTenbHbIe HesHaunTenoHble |lMonHoe
hopMynupoBKam HEeCcoOoTBETCTBUE MO NMOrpeLUIHOCTH MOrpeLuHoCTn COOTBETCTBUE
BOMpPOCOB (3a4aHui) BCem Bonpocam
c MNonHoe 3HaunTenbHoe HesHnauutenbHoe |CooTBeTcTBME
H;(?JEI/;T%F;aa,TeﬂbHOCTb y HecooTBETCTBME HECOOTBETCTBUE HecooTBeTCTBME Kputepuo npu
J'IOFI/IKéqOTBeTa VMeHMe Kputeputo. KpuTepuio KpUTEpPUIO OTBEeTe Ha Bce
: BOMpPOCHI.

YeTKO, MOHSATHO,
rpamoTHO 1 cBOOOAHO
na3naratb CBOM MbICIN




3HaHne HOpMaTUBHbIX,
NpaBOBbIX JOKYMEHTOB
1 creyuanbHomn
nitepaTypsbl

lNonHoe He3HaHue
HOPMaTUBHOM U
npasoBown 6a3bl n
crneunanbHon
nutepatypbl

NmetoT mecTo
CYLLLECTBEHHbIE
ynyLieHms (HeaHaHue
OonblUen Yyact us
OOKYMEHTOB U
crneyuvanbHomn
nuTepaTtypbl No
Ha3BaHWo,
coaepXaHuto 1 T.4.).

MmetoT mecTo
HeCyLleCTBEHHbIE
ynyLieHmsa wu
He3HaHue
OTAEenbHbIX
(eanHUYHbIX) paboT
M3 yucna
obazarenbHom
nutepatypbl.

MNonHoe
COOTBETCTBUE
OaHHOMY KpUTEpUIo
OTBETOB Ha Bce
BOMpPOCHI.




YMeHue yBA3biBaTh
TEOpWIO C NPaKTUKON,

B TOM 4uMcre B obnactu
npod)eccuoHarnbHON
paboThl

YMeHune cBasaTb TEOPUIO
C npakTukon paboTtbl He
nposiBnsieTcs.

YMeHue cBdA3aTb
BOMPOCLI TEOPUU U
NPaKTUKK
NposiBrsieTcs peako

YMeHue cBd3aTb
BOMPOCLI TEOPUMN 1
NPakTUKn B
OCHOBHOM
nposiBnsieTcs.

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

KayecTBo 0TBETOB Ha
AOnNoJIHUTEIbHbIE
BOMpPOCHI

Ha Bce pononHuTenbHble
BOMPOCHI NpenogasaTtens
AaHbl HEBEPHbIE OTBETHI.

OTBeTbl Ha 6onbLuyto
YyacTb
AONOMHUTENbHbIX
BOMPOCOB
npenogasartens AaHbl
HeBepHO.

1. [laHbl HENonHbIE
OTBETHI Ha
OONOSNHUTENbHbIE
BOMpPOCHI
npenogasaTens.

2. laH ogvH
HEBEPHbI OTBET Ha
OONOSTHUTENbHbLIE
BOMPOCHI
npenogasaTens.

[aHbl BEpHbIE
OTBEThLI Ha BCce
JOMNONHUTENbHbIE
BOMPOCHI
npenogaeaTtens.

MpymeyaHue:
OLEeHMBaHWSA

UToroBasi oueHKa (opMUpYeTCs Kak cpeaHss apudmeTudeckas pesyrbTaToB 3JIEMEHTOB




