OueHo4Hble maTepuanbl Npu hopMmMpoBaHUM pabounx nporpamMmm
aucumnnuiH (moaynemn)

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

Mpodunb / cneunannsauyms:
OvcumnnuHa: Odusuka

dopmMmupyembie kKomneteHummu: OrlK-1
1. OnucaHue n0Ka3aTenel7|, KputepueB U LWLKan oueHnBaHuA KOMI'IeTeHLl,VIVI.

lMokasaTenun n KpUTEPUN OLLEHMBAHNSA KOMMNETEHLINN

Ob6bekT YpPOBHU CHOPMMPOBAHHOCTH KpuTtepuin oueHnBaHus
OLEHKM KOMNeTeHuun pe3ynbTaTtoB 00y4eHus
Obyuvatowuicsa Huskun yposeHb YpoBeHb pesynbTaTtoB 06yyYeHust
MoporoBsbii 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 NPOrpaMmon;

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

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

MaTepuana B 06béme, HeobxoaMMoM ANs AanbHeNLWwen

y4ebHoIM 1 npegcTosLen npodeccmoHansHom

[eaTenbHOCTY;

-CNpaBnseTcs C BbIMOMHEHMEM 3a4aHUN,

NpeayCMOTPEHHbIX MPOrpaMmMon;

-3HaKoOM C OCHOBHOW NUTepaTypour, peKoMeHO0BaHHON

pabouern nporpaMmon AUCLUNINHBI;

-0OMYCTUIT HETOYHOCTM B OTBETE Ha BOMPOCHI 1 Mpun

BbINOMHEHNW 3a4aHuin N0 y4eOHO-MporpaMMHOMY

mMatepuany, Ho obnagaet Heo6Xo0AMMbIMU 3HAHUSIMU A1

[NoBbILLIEHHbIN Obyvatowuiics: XopoLuo
YPOBEHb - oBHapyXwun NonHoe 3HaHue y4eBbHOo-NPOorpaMMHOro
matepuana;
-yCMeLHO BbIMOMHWM 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 BbINONHATE 3aaHuUs, NpeayCMOTPEHHbIE
nporpaMmmon;

-03HaKOMUIICS C AONOMHUTENBbHON NUTEPATYPOW;

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

-MposiBUN TBOPYECKME CNOCOBHOCTM B NOHMMaHUN y4ebHo-
nporpaMmHoOro marepuana.

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, CUCTEMATMYECKMe U rnybokue
3HaHWsA y4ebHOo-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
KomneTeHuumm oby4arowierocs oueHnBaeTcs cnegyowmm obpasom:
MnaHupyemsIn CogepxaHue LwKarnbl OLeHMBaHWS
YPOBEHb OOCTUIHYTOrO YPOBHS pe3ynbTaTta oby4yeHus
pesynbTaTos HeynoBneTBoputensHo | YOoBneTBOpUTENBLHO XopoLuo OTnun4yHo
0CBOEHMA He 3auteHo 3auteHo 3auteHo 3auTteHo
3HaTb HecnocobHocTb O6yuatowuicsa O6yuvatowuincs Ob6yuvatowuincs
obyvatowerocs crnocobeH AeMOoHCTpupyet OeMOoHCTpupyeT
CaMOCTOSATENbHO CaMOCTOATENBHO CMOCOBHOCTb K CMOCOBHOCTb K
NpPO4EMOHCTPMpOBaTh | MPOAEMOHCTPMPOBaTh | CaMOCTOSITENIBHOMY | CaMOCTOSITENBHOMY
Hanuyne 3HaHWUIN Npu Hanuyne 3HaHWM Npu NPUMEHEHMIO NPUMEHEHWIO 3HaHWUN
peLleHnmn 3agaHun, peLleHnn 3agaHunn, 3HaHWI Npun B BblbOpe crnocoba

KoTopble Gbinu KoTopble Gbinu peLLeHnn 3aaHuiA,

npeacTaBneHsbl npeacTaBneHsbl aHanornyHbIX Tem,
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
CaMOCTOSATENbHOCTU B | CaMOCTOSITENTIbHOCTb 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 | CaMOCTOSITENbHOE CaMOCTOSATENbHOE
peLLeHns MOCTaBMEHHON | NPUMEHEHMM HaBblKa MO | NPUMEHeEHNE HaBblka | NPUMEHEHNE HaBblka
3agaum no 3aaHunaM, peLLeHns 3agaHnm, peLueHus
CcTaHOapTHOMY 06pasLy |peLueHne KoTopbIiX ObINo| aHanornM4yHbIX TeM, HEeN3BECTHbIX UK
MOBTOPHO. rnokasaHo KoTophble HecTaHOapTHbIX
npenogasaTenemM npepcTaensn 3agaHui u npu
npenogaeaTenb, KOHCYNbTaTMBHOM
1 npu ero noaaepke
KOHCYbTaTUBHOM npenogaeartens B
noagepxke B 4actu yacTu
COBPEMEHHbIX MEXANCUUMIMHAPHbIX
npobnem. cBs3en

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

3aHATUAM.

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

3 cemecTp:

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

BO3HUKHOBEHUA.

SO ONO U AW

11. Yto Takoe ygap? Ynpyrum n Heynpyruin yaapei.

12.

KoadhpumumneHT BoCcCTaHOBNEHUS.

. YTto Takoe abcontoTHasi U oTHocuTenbHasi owmnbka? B Kaknux egnHMLax oHu namepstoTca?
. AnNroputm BblYNCIIEHUSA OLLMBOK MPU NPSAMbIX Y KOCBEHHbBIX N3MEPEHMSX.
MpaBuna namepeHnst ANMHbI C MOMOLLBIO LUTAHMEHLMPKYIS U MUKPOMETpA.
. MNoHaTure cunbl, maccbl.
. 2" 3aKkoH HbloTOHa 1 ero hopMynMPOBKK.
. UTo Takoe koHcepBaTMBHas 1 guccunaTuBHasi cUcTeMbl? MNoOHATME NOTEHLMANBHOIo Nong.
. ChopmynunpoBaTb 3aKOH COXpaHEHNS] MEXaHUYECKON SHeprun.
0. CpegHss cvna ygapa wapuka o pernbc (BbIBOA).

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

16.
17.

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

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

19.

20. Teopema WTtenHepa.

21.
22.
23.

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

KnHeTnueckasn aHeprus n paboTa npu BpalaTenbHOM ABWXEHUM.




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

59.
60.
61.
62.

AgnabaTunyeckui npouecc (l-oe Havyano, ypaBHeHue [lyaccoHa).
MNokasaTens aguabatel. HYucno ctenexen cBoboas! i, Tennoemkoctn Con Cy,.
ABneHnsa nepeHoca.
Mpupoaa BA3KoCTU. [pagneHT CKOpoCTW.
YpaBHeHWe BA3KOCTU (3aKoH HbloToHa).
KoadhdpuumeHT BA3KOCTM (BbIBOA, pacHETHON hOpMYIibl).
YUucno PenHonbaca. Bpems penakcauuu.
MexaHu4yeckune Berywime BorHbI: MoNnepeYHble U NPOAOoSIbHbIE.
YpaBHeHMe OeryLier BOSHbI.
CKkopoCTb NonepeyHor U NPogoSIbHON BOJTH.
CBA3b ONUHBI BOMHbI, CKOPOCTU M 4YacToThbl BeryLen BosHsbl.
CTo54ue BOMHbI, X NPUHLMNManbHOE OTAnYMe OT BCEX APYrMX BUOOB BOIH.
YpaBHeHue cTtos4en BonHbI. [My4HOCTM 1 y3nsbl.
[MpOBOAHUKM B 3NEKTPUYECKOM More.
OnNeKTpPoeMKOCTb MPOBOAHUKA.
KoHaeHcaTop. ONekTpoeMKoCTb NOCKOro KoHAeHcaTopa (BbiBo4).
OnNeKTPOeMKOCTW napanmnenbHO 1 NoCneaoBaTeribHO COeANHEHHBIX KOHAEHCaTOPOB.
OnekTpryeckas cxema no U3MEPEHUI0 EMKOCTU KOHAeHcaTopa (Ha3HayeHne BCEX ANIEMEHTOB).
XapaKkTepUCTUKM SNEeKTpUYEcKoro Toka, 3akoH Oma B agndpdepeHumnansHon gopme.
3amMkHyTas anekTpuyeckas uenb. 3akoH OMa B MHTerpansHon cpopme.
3akoH [xoyns-JleHua B MHTerpanbHon opme.
dusnyecknit cmbicn SC.
lMoneaHas MOLLHOCTb, ee 3aBUCMMOCTb OT CONPOTUBMEHUSA R. YcnoBue makcumyma.
HanpsikeHHoCTb nons. MNMoTteHuyuwan. Ceasb Mexay HUMM.
CvnoBble 1 9KBUMNOTEHUManNbHbIE MOBEPXHOCTN MO TOMEYHOro 3apsaa.
OCHOBHbIE 3N1EMEHTbI 3NIEKTPOHHO-MY4eBON TPYOKU (YepTex).
CKOpOCTb 3MeKTPOHOB, NPOLUEALINX BTOpon aHoAd. Beisog dpopmynbi.
TpaeKkTopus aNeKTPOHOB B MPOCTPAHCTBE OTKIMOHSIOLLMX NIIACTUH.
Ounone. Mnevo gunons. 3NekTpu4eckMin MOMEHT AMMONS.
ABneHue nonspusauun amanekTpuka. Bektop nonspusaumm.
PU3NYECKMIN CMbICIT AUINEKTPUHECKOWN NMPOHMLIAEMOCTN BELLECTBA.
CerHeToanekTpykn, X OTIIMYMSA OT OCTaNbHbIX AN3NEKTPUKOB.
Mctepesuc. MNokasaTb Ha netne ructepesunca Hoor. (MK Pocr) U Egoopy,
YUT0 Takoe marHeTpoH? Ero cxema (BMA cBEPXY).
lMokasaTb Ha cxeme MarHeTpoHa HanpasreHWe BEKTOPOB:

a. U— CKOpPOCTb 3MEKTPOHA,

b. B — BekTOp MHAYKUMK Ansa Noboro HanpaeneHns Toka,
F,, — cuna JlopeHua.
N306pa3nTb TPaekTopuio 3NIEKTPOHOB B MarHETPOHE NpW pasnunyHbiX 3HaYEeHNSX TOKOB B CONEHOMAE.
3akoH Amnepa.
Cwuna JlopeHua.

4 cemecTp:

63.
64.
65.

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

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

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

3akoH buno-Caeapa-Jlannaca.

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

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

BekTop vHayKkumyn B MarHUTHOro nons B LLEHTPe KpyroBoro Toka (popmyna).

ABneHue anekTpomarHuTHom uHaykumn. Onpegenexue. MNMpasuno JleHua.

3akoH Papapges, ero BbIBOA.

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

BuxpeBble TOkU. BpegHbl OHM unu nonesHbl? [loyemy cepaevyHMKM TpaHCOpMaTopoB He AenaroT
CMAMOLUHBbIMN?

Kakne cBeToBble BOSMHbI ABMSAIOTCA KOrepeHTHbIMU?

WHTepdepeHuus, onpeaenexHue.

eomeTpuyeckasa n onTudeckas gnvHa nyTu, onTuyeckas pasHOCTb XoA4a, YCIoBMS MakCUMyma 1 MUHUMYMa.
YcTaHoBKa ansa «konew HbloToHa», Xon nyven B HEN.

MpakTuyeckoe NpUMEHeHNE SBNEHNS MHTepdepeHL MM cBeTa.

Ondpakuuna ceeTta, onpegenexHue.

MpuHuwmn lMNovireHca — peHens.

®PPOHT BOSHbI TOYEYHOIO Y BECKOHEYHO YAANEeHHOro UCTOYHNKOB, PUCYHOK.

MeTopa 30H ®peHensa Ansa Kpyrnoro oTBepcTus. YCnoBust MakcMMyma u MMHUMYyMa B Todke M akpaHa.

MeTopa 30H Ang wenu, yCnoBust MakcMMmyma u MUHUMYyMa.



83. BHewHun dotoaddekT, onpegeneHme.

84. YpaBHeHwue coToadhdekTa.

85. 3akoHbl poToahdekTa.

86. YcTponcTtBo hoTO3NEMEHTA.

87. MpuHumn paboTbl POTOYMHOXMUTENS.

88. Mogenu atoma TomcoHa, Pesepdopaa, bopa.

89. Toctynatbl Bopa n nponcxoxgeHne NMHeNYaTbIX CNEKTPOB.

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

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

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

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

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

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

96. OcobeHHOCTM TemMnepaTypHOM 3aBUCUMOCTM SNEKTPONPOBOAHOCTY NOMYNPOBOAHNKOB.

97. OcobeHHOCTM TeMMNepaTypHON 3aBUCUMOCTW 3NIEKTPOMNPOBOAHOCTM METASIOB.

98. TlornoweHne, CNOHTAHHOE Y BbIHYKOEHHOE U3NYyYEHUS.

99. OCHOBHbIE KOMMOHEHTbLI ONTUYECKOro KBAHTOBOrO reHepaTtopa. OxapakTrepn3oBaTb MX.

100. Kakoe cocTosiHne cpefpbl Ha3biBaeTCs NHBEPCHBLIM?

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

OTnnymna nasepHOro u3nyyeHns ot Nbdoro 4pyroro U3nyyeHus.

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

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

BPEeMeHN Haxogutcs Ha BbicoTe h=15u7 Hawtu ckopocTb KamHsi Ha 3ToW BbicoTe. ConpoTuBREHMEM BO3Ayxa
npexebpeyb. MpuHATL g zloﬂ/z .
C
2 3apava: 3BykoBble konebaHus, umetowme vactoty v = 05«7y v amnnntyay A = 0,25mum , pacnpocTpaHAoTCs B
ynpyroii cpege. AnuHa BonHbl A = 70cm . Haiitu: 1) ckopocTb pacnpocTpaHeHUst BOMH; 2) MakcUMarbHylo CKOPOCTb

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

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

OKPYXXHOCTU Ancka ans momenTa spemenn t =10C .

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

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

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

7. 3agaya: [1sa 0AMHaKOBbIX 3apsPKEHHBLIX Lapa Haxoaatca Ha pacctosHum I = 60cu . Cuna oTTankueaHbs Fl

wapos 70-107° H . Mocne Toro kak Lwapsl NPUBENN B COMPUKOCHOBEHWE M YOANWMM APYr OT Apyra Ha npexHee
paccTosiHue, cuna oTTankvBaHbs Bo3pocna u crana pasHon F, =1,6-10"H . BbluvcnuTtb 3apsabl G, U Oa,

KOTOpble BblNM Ha Lapax 40 WX COMPUKOCHOBEHUS. [uameTp LIapoB cYMTaTb MHOMO MEHbLLUMM PACCTOSHUS MEXay
HUMM.
8. 3ajava: OnekTpoH B HeBO36GY)KAEeHHOM aToMe BOAOpOoAa ABWXKETCA BOKPYr SApa Mo OKPYXHOCTM paguycoMm

r =53nm. BblMMCAUTb MarHUTHbLIA MOMEHT P,, 9KBMBAIIEHTHOrO KpYyroBOro ToKa U MEXaHU4YEeCKMN MOMEHT M,

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

9. 3apava: JrieKTpU4YecKoe mnosnie CO3[aHo ABYMsi ToueuHbiMu 3apsigammn Q) = 40iE& u Q, = —10iEsé |
Haxopawmmmcst Ha pacctosiiun 0 =10AT  gpyr ot apyra. OnpeaenuTb HaNPsHKEHHOCTbL MOMS B TOYKe, YAaneHHOI
oT nepsoro 3apsaa Ha I; =121 v ot BToporo Ha I, = 6fil

MpumepHoe coaepkaHune pacyeTHo-rpadmyeckux paboTbl PIP Ne 2:
KomneTteHumsa OIK-1:



YeTBepThI CEMECTP:

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

2. 3agava: o TOHKOMY MPOBOAHWUKY, U3OTHYTOMY B BMAE MPaBUITbHOIO LUECTUYrONibHMKA CO CTOPOHOM a =10
cm, nget Tok | = 20 A. OnpegenuTb MarHUTHYO MHOYKLUMIO B B LeHTpe LecTMyronbHuUKa.

3. 3apgava: B ogHopogHOM MarHuUTHOM none ¢ uHaykumen B = 0,01 Tn nomeLeH npamMon NpoOBOAHMK ANMHON |
= 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 MarHUTHOW MHAyKumm paseH 30°.

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

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

6. 3agava: Kakylo yacTb Maccbl siapa HEeMTpanbHOro atoMa MIyTOHMS COCTaBNSAET Macca ero 3f1eKTPOHHOM
obonoykn?

7. 3apadva: Pagunyc BToporo TemHoro konbua HeloToHa B oTpaxeHHOM cseTe r, =0,4 mm. Onpegenntb paguyc R
KPUBU3HbI MIIOCKOBbIMYKIOWM JNNMH3bI, B3ATOW OJ1S1 OMNbiTa, €CNM OHA OCBEeLlaeTcs MOHOXPOMaTU4EeCKMM CBETOM C
anvHou BosHbl A = 0,64 MKM.

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

TPETbEro 3HEPreTUYECKOro YpOBHSA Ha OCHOBHOW.

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

[MprMepHble BONPOCHI MO 3aliMTe pacyeTHO-rpadmnyeckux paborT:
KomneteHumss OMK-1:

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

2. KakoB dunanyeckuin cmbicn 3agaymn?

. Pacckasatb xop pelleHus 3agayn.

. NMoyemy npwu peweHnn 3agavm ncnonb3yeTcs onpegeneHHas gopmyna?
. Kak BbibupaeTtca copmyna ons peweHus sagadm?

. MoxeT nu 6bITb Apyroe pelueHne 3agayn?

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

. Kakve ponyuieHusa caenaHbl npu pelleHun 3agadmn?

10. Kakas paamMepHOCTb NpMMeHeHa npu peLueHnmn 3agadmn?

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

O©oONOOLPh~hW

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

3 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 npeHebpeub.
MpuHsATL g :lOJ‘%2 .

2. Mo ayre okpyxHocTn pagumycom R =10m gsmkeTtcs Touka. B HEKOTOPbI MOMEHT BpEMEHW HopMarnbHoe

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

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

3. Teno, 6poLueHHoe ¢ BallHN B rOPU3OHTANbHOM HanpaBneHU CO CKOPOCThbI0 U = ZOJ%, ynano Ha 3emso Ha

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

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

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

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



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

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

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

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

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

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

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

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

KomneteHuus OIK-1:
4 cemecTp:

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

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

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

4. Pamka c Tokom | = 5 A 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 NOMeLLEH B OQHOPOAHOE MarHuTHoe none (B =
0,2 Tn). Onpegenntb MOMEHT cunbl M, AencTByOLWEN Ha BUTOK, €CNN NITOCKOCTb BUTKA cocTaBnseT yron ¢ = 60° ¢
NNHUAMU UHOYKLUNW.

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

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

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

9. ndpakumoHHas pelueTka, OCBELLEHHas HOpMarnbHO NagakwmM MOHOXPOMATUYECKMM CBETOM, OTKIOHSIET
CMNEeKTp TPeTbero nopsaka Ha yron @, = 30°. Ha kakom yrong, OTKIOHSET OHa CNeKTP YeTBepToro nopsgka?

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

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

12. BelumMcnuntb ANUHY BOMHLI Ae bponna A, ons npoToHa, ABMXYLLErocs co ckopocTbio U = 0,6 ¢ (€ - cKkopoCTb
cBeTa B Bakyyme). OUueHUTb C MOMOLLIbIO COOTHOLLEHUS HeonpeaeneHHOCTEN MUHUMATIbHYIO KUHETUYECKYIO SHEPruio
TmindNEeKTPOHa, ABMXYLLLErocsi BHyTpu ccpepuyeckon obnactn  guametpom d = 0,1 HM.

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

MexaHuka

1. MartepwnanbHas Touka. CuctemMbl otcyeTa. KuHemaTtuka noctynatensHoro asvxeHud. Tpaektopus. [yTb.
CpepHss ckopocTb. MrHOBeHHas CKOpOCTb.

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

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

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



10.
11.

12.
13.

14.
15.

16.

17.
18.
19.

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

26.
27.
28.
29.

30.

31.
32.

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

BTopoii 3akoH HbtoToHa. [uddepeHumnanbHasa popma BTOporo 3akoHa HbtoToHa. TpeTuin 3akoH HbtoToHa.
"paHuLbl NpUMEHMMOCTH 3akOHOB HbtoToHa. CnoxeHue cun.

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

KuHeTnuyeckas aHeprusi. CBA3b KUHETUYECKOMW aHEprumn ¢ paboTon. Mprumepsi.

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

MexaHu4yeckas aHeprus. 3akoH COXpaHeHUs MexaHu4eckow aHeprun. Npumepsl.

KnuHemaTuka BpallaTenbHOro ABMKeHNs. YIIoBOe NnepeMeLLleHmne, yrinoBas CKOPOCTb U YITIOBOE YCKOPEHME.
BekTopHbIV XxapakTep Benu4yuH. YactoTta n nepmog BpaLleHus.

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

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

KuHeTnuyeckas sHeprus Bpallatowerocs tena. Pabota npu BpaliatenbHOM ABUXEHUW. DHEPrus KaTdLLlerocs
umnuHapa.

MoctynaTbl QnHWTENHA. NMpeobpasoBaHus JlopeHua. Cneacteus ua npeobpasoBaHuii JlopeHua.
OpHOBPEMEHHOCTb.

Cnepacteud 13 npeobpasoBaHui JlopeHua. JlopeHueBOo cokpalleHne ONNHbI.

Cnepacteusd 13 npeobpasoBaHui JlopeHua. 3amenneHune BpemeHu. ViHtepsarn.

PenstusncTtckas guHamuka. PensituBmcTtckasi Macca. BsaanmocBsA3b SHeprum n maccei.

TepmoguHamumka

OcCHOBHOE ypaBHEHME MOEKYNAPHO-KMHETUYECKON TEOPUN NAEanbHOro rasa.

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

3akoH MakcBenna anst pacnpegeneHnsi MosieKyn no CKOpoCTSAM.

BapomeTpuyeckas opmyna. PacnpegenerHve bonbumaHa.

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

MepBoe Hayano TepmoanHamMukn. NpyuMeHeHre NepBoro Havana TepMOAUHaMUKN K n3onpoweccam.
TennoemkocTb rasoB. YpaBHeHue Mawepa.

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

Cratuctnyeckme 3akoHOMEPHOCTW pacnpeaeneHust Momnekyn rasa no oobemy. SHTponus n ee
CTaTUCTUYECKOE TOMKOBaHUE. VI3MeHeHune sHTponuu. PacyeT naMeHeHns 3HTpoNuM Npy pasnnyHbix
npoveccax.

B3avMopencTeme Mmonekyn. YpaBHeHMEe COCTOSIHUS pearnbHOro rasa. MIaotepmbl peanbHOro rasa.
BHYTpeHHAs 3Heprusa peanbHoro rasa.

ONEeKTPUYECTBO U NOCTOSIHHbIN TOK

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

OnekTpuyeckoe none. HanpsikeHHOCTb anekTpocTaTuyeckoro nons. MpuHumn cynepnosuumm. Cunoeble
NMHAN.

33.CmelleHne (MHOYKUKMA) anekTpocTatmdeckoro nons. MNotok BekTopa cmeweHus. Teopema Octporpagckoro-

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

34.Teopema OcTporpagckoro-laycca ang anekTpocTaTMyeckoro nons.

35.

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

36.Teopema OcTporpagckoro-Faycca Ansa anekTpocTaTUyYeckoro rnons.

37.

38.

39.
40.

41.
42.
43.
44,
45,

46.

MpumeHeHne Teopembl OcTporpagckoro-laycca ans pacdeTa aneKkTpocTaTuydeckoro nons 6eckoHeYHon
paBHOMEPHO 3apsKEHHOrO Lwapa.

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

MoTeHuman anekTpocTaTU4YeCcKoro nons. SKBUMOTEHLNANbHbLIE MOBEPXHOCTMU.

B3anmocBA3b HanpspkeHHOCTM U NoTeHumana. BaaMMmHoe pacnonoxeHne cuUnoBbIX JIMHUA 1
3KBUMOTEHLMANbHBIX MOBEPXHOCTEN.

Bugpbl ananektpukoB. Bektop nonspusaumn. [nanekrpuyeckas BOCNPUMMYNBOCTb

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

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

3akoH Oma gnsa ydacTtka Lenu 1 Ans nonHon uenu. ANekTpoaBuMKyLLAs cuna UCTOYHUKA ToKa.



47.
48.
49.

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

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

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.

MarHuTHoe none

HanpspkeHHOCTb MarHuTHoro nonsi. 3akoH bBuo-Casapa-Jlannaca. [NpumeHeHne 3akoHa Buo-Casapa-
Jlannaca ans pacyeTta MHAYKUUN MarHUTHOrO nosisi 6€CKOHEYHOro, NPSIMOro NPOBOAHMKA C TOKOM.

3aKkoH MonHoro Toka (TeopemMa O LMPKyNsuMu BeKTopa MHAYKUUKU MarHWTHoOro nons). lNprvmeHeHne 3akoHa
MOMHOro ToKa Ana pacyeTa nonsi 6eCKOHeYHO ANMHHOTO corneHouaa. MNMoToK BeKTopa MarHUTHOW UHAOYKLMK.
Teopema OcTtporpagckoro-laycca gnst MarHMTHOro nonsi.

Cuna JlopeHua. [1BmxeHne 3apspkeHHON YacTuLbl B MarHUTHOM norne. 3ddpekT Xonna.

Cuna Amnepa. BzanmogencTteune napannenbHbIX TOKOB.

MarHuTHble MOMEHTbI ANEKTPOHOB 1 aTOMOB. [luamarHetuam. MarHeTuku.

Bektop HamarHumyeHHocTW. MarHuTHaa BocnpuMMumBoCTb. [ma-, napa-marHetuku. MarHutHOe none B
BellecTBe. MarHuTHas npoHuuaeMocTb. PeppomarHeTUKK.

ABneHuns anekTpoMarHuTHoM nHaykumn. Beisog 3akoHa ®apages-JleHua. MNMpaswuno JleHua.

CamovHaykums. IHAYKTUBHOCTb. VIHOYKTUBHOCTb OECKOHEYHO AMMHHOrO coneHounaa.OHeprust MarHUTHOro
nonsi. O6beMHas NIOTHOCTb 3HEPTUN.

Cwncrema ypaBHeHu Makceenna. 3HayeHme Teopun Makcsenna.

KonebaHus

lapMoHunyeckne konebGaHMst M UX  XapakTepucTukM. KuHemaTtmka rapmoHuMYeckux  KonebaHun.
OnddepeHumnanbHoe ypaBHEHWE TapMOHMYECKMX KonebaHun. OHeprusi rapMoHMYecKkuMx konebaHun
(MexaHN4ecKnx 1 aNeKTPUYECKNX).

OnddepeHunanbHoe ypaBHEHUE TapMOHUYECKUX KOMebGaHWW MPYXMHHOIO U (PU3NYECKOTO MAasTHUKOB.
Mepuopg konebaHun 3TUX MasTHUKOB.

"apmoHnyeckne konebaHus B konebatensHoM KoHType. Popmyna TomcoHa.

OnddepeHunanbHoe ypaBHEHME  3aTyXalWMX MeXaHUYecKux W AneKkTpuyecknx  konedaHwn.
Jlorapudmuyeckunii AeKpeMeHT 3aTyxaHus.

OnddepeHunanbHoe ypaBHEHNE BbIHYXAEHHbIX MexaHudeckux konebaHun n ero pelweHne. PesoHaHCHbIe
KpuBble.

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

CnoxeHue konebaHuin OQHOrO HanpaBneHUs OOWHAKOBOMW 4YacToTbl. BekTopHble guarpammbl. CrioxeHue
KonebaHu ogHoro HanpaeneHus. buenusi. CnoxeHne B3avMHO NepneHAMKYNApHbIX KonebaHui. Purypbl
Jluccaxy.

BonHoBble npouecchl. MpogonbHble U nonepeyvHble BOMHbl. YpaBHeHue Oerywern BOmnHbl. BonHoBoe
ypasHeHwue. BonHosown nakeT. 'pynnosas cKopocCTb.

BonHoBas u kBaHTOBas onTuka. KBaHTOBas MexaHuka

OnNeKTpOMarHMTHbIE BOJSTHbI. XapakTepUCTUKM CBETOBbIX BOSTH. IHTEHCUMBHOCTL CBETOBOWN BOJIHbI.
KorepeHTHOCTb CBeTOBbIX BOMH. WHTepdepeHumss cseTa OT [OBYX WCTOYHWUKOB. WHTepdepeHUMOHHble
yCcnoBus Ansi pasHocTu a3 n pasHoCcTK xoAa.

MeTtoabl HabnoaeHua nHtepdepeHunn ceeta (bunpmnsma dpeHens, onbiT KOHra)

WHTepdepeHUns B TOHKUX NneHkax. BeiBog copMynbl Ans ONTUYECKOW pasHOCTU xoda fy4vyen B TOHKOW
nneHke.

Bugbl andppakuun. MpuHuun MonreHca-®peHens. Metoa 3oH ®peHens. Oudpakumsa cBeTa Ha Kpyrrom
OTBEpPCTUN, OT KPYrIoro Aucka, Ha y3kon LWenu, Ha AndgpakunoHHOM peLueTke.

Oundpakumna peHtreHoBcknx nyyven. Ycrnosue Bynbda-Bparros. MNpumeHeHne andpakuum peHTreHOBCKOro
U3nyyeHus.

EcTtecTtBeHHbIN 1 nonsipudoBaHHbIM cBeT. 3akoH bproctepa. 3akoH Mantoca. [Nonspusauma ceseta npu
ABONHOM nyyenpenomnenunn. Quxponsm. Npnsama Hukonsa. OnTuyeckas akTMBHOCTb BeLLecTBa.
XapakTepucTunkn TennoBoro nanyveHus. 3akoH Knpxroda. 3akoH CtedaHa- bornbumaHa. 3akoH cMeLleHus
BuHa. 3akoH Panes —[xuHca. YnbTpadmonetoBas katactpoda. ®opmyna lNnaHka. 3akoHbl TennoBoro
N3nyyYeHns un nx noryvyeHune ns oopmynsl MNnaxka.

3akoHbl hoToacbdpekTa. BonbTamnepHasi xapaktepuctuka GOTOTOKa. 3agepXkuBarowuin noteHuman. Tok
HacbllleHusi. Pabota Bbixoga. YpaBHeHMe JiHWTeHa Ans  dgoTtoaddekta. KpacHas rpaHuua
doToadpdekra.

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

OnbiT Pesepdopaa. Moctynatel Bopa.

KopnyckynsipHo-BonHoBOM  Ayanu3am  BelwlectBa. [nuHa BonHbl fge-bponnsa.  OkcnepuMeHTanbHble
JoKa3aTenbCTBa BOMHOBbLIX CBOMCTB YacTuLl.



79. CooTHoLeHne HeonpeaeneHHocTen [enseHbepra. BbiBog COOTHOLLEHUA HeonpedeneHHOCTENW Ha OCHOBEe
BOMHOBbIX CBONCTB YacTuL.
80. YpaBHeHue LpeauHrepa. ®dusumydeckun cmbicn ncu-gyHkuun. PelwleHne ypasHeHus LpeauHrepa nns
©6eCKkOHeYHO-rNyBoKOWN NOTEHLManNbLHOM AMbI.
81. lMNMoTeHyunanbHbIn 6apbep. TyHHENbHbIN 3deEKT. [apMOHUYECKMIA OCLIMNNATOP.
82. 3akoHOMepHOCTM B aToMHbIX crnektpax. Popmyna Bbanbmepa. Boposckas mogens atoma BoaopoAa.
HocTonHcTBa 1 HegocTaTku Teopun bopa.
83. KBaHTOBOMEXaHU4eckasi Mogenb atoma Bogopoga. KeaHtoBble yvcna. BeipoxaeHHble cocTtosHus. Mpasuna
oTbopa.
84. CnoHTaHHOEe W BbIHYXAEHHOE usny4veHue. Jlasepsbl.
85. OHepreTnyeckme 30Hbl B KpucTtannax. CTpykTypa 3HepreTMyeckMx 30H MeTasnsioB, NONyrnpOBOAHMKOB U
ananekTpukos. MNonynpoBogHUKM (COBCTBEHHbIE N NMpUMeCHbIe). CTPYKTypa SHEPreTU4EeCKMX 30H NPUMECHbIX
N COBCTBEHHbIX MONYNPOBOAHUKOB.
O6paseLl, 9Kk3ameHaLMoHHOro bunera
JABI'VIIC
Kadenpa Sk3ameHauMoHHbIN 6uneT Ne 1 «YTBEPXKOAO»
(k911) dunsmka n TeopeTmyeckasi no gucuunnuHe «dusnka» 3aB. kacdegpon
MexaHuka ans cneunanbHoctn z 23.05.06 MBaHoB B.W., kaHA. oms.-mar.
4 cemecTp, CTponTenbCcTBO XenesHblX A0pOr, MOCTOB U HayK, OOLEHT
20__ /20 y4eBHbIn roa TPaHCMOPTHBLIX TOHHENEN «__» 20 .

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

2. Bonpoc Onpepenutb 3Hepruio € OTOHA, UCMYCKAEMOro NMpu Nepexofe 3SMeKTpoHa B aTtome BogopoAa C
TPEeTbero 3HepreTU4ecKoro ypoBHsi Ha ocHoBHow. (OK-1)

3. 3agava (3agaHue) Ha noBepxHOCTb MeTanmna nagaet MOHOXPOMaTUYECKUIA CBET C ANUHOM BOMHbI A = 0,1 MKM.
KpacHas rpaHunua dotoacpdekta Ay = 0,3 mkMm. Kakas gonsa sHeprum oToHa pacxogyeTcsi Ha coobLieHune
3NEKTPOHY KnHeTudeckon aHeprum? (OlK-1).

MpumeyaHune. B kaxgom 3k3ameHauMOHHOM BuneTe OOMmKHbI NPUCYTCTBOBaTb BOMPOCHI, CMOCOBCTBYIOLLMX
dopmMupoBaHu1Io y 0byyatoLerocs BCeX KOMMNETEHUUN NO AAaHHOW AUCLMMIVHE

3. TectoBble 3agaHusA. OueHka no pe3ynbTaTtaM TeECTUPOBaAHUA.

3.1. NpumepHble 3agaHna TecTa

3apaHue 1 (OlK-1)

BbibepuTe NnpaBunbHbI BapuaHT oTBETa.

Ycnosue 3agaHus: [NocnegoBaTenbHOCTb B NOPsiAKe BO3pacTaHust paguyca
1: anekTpoH

2:aapo
3: aTom

atomMma

4: monekyna

3apaHue 2 (OlMK-1)
MNMocnenoBaTenbHOCTL B NOPsSiAKE BO3pacTaHWs ANUMTENbHOCTH

. HC
MKC
MC
C
MUH
vyac

QAR 2

3apanune 3 (OlK-1)
Ha pucyHke BEKTOpP MTHOBEHHOW CKOPOCTU TOYKM MpU ee ABWXKeHUW no kpmson AB 3To:

B

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

5. HET NpaBWUMbLHOrO OTBETA *

3apaHue 4 (OlMK-1)

YKasaTb NpaBUnbHbIA OTBET

Lnkn KapHo:

1. CocTOouT U3 ABYX M30TEPM U OBYX 1306ap




2. CocTouT U3 ABYX U30XOp U ABYX n3obap
3. CocTouT 13 ABYX U30TEPM M ABYX aamabar
4. 3TO Kpyrosou npowecc

3apaHue 5 (OlK-1)

lMocnepoBaTenbHOCTb B NOPSiAKE BO3pacTaHUS ONUTENbHOCTU
MocnepoBaTenbHOCTb B NOPSiAKE BO3pacTaHuUs

1: MmlMa

2:MNa

3: klNa

4: MMa

3apaHune 6 (OlK-1)

YkasaTb npaBuribHbIA OTBET

Linkn KapHo:

1. CocTouT 13 AByx U3otTepm un AByx nsobap
2. CocTouT 13 ABYX N30XOp U ABYX nsobap

3. CocTonT 13 ABYX U30TEPM 1 ABYX agnabar
4. BT0 KpyroBoWh npotecc

3apganune 7 (OlK-1)

MocnenoBaTenbHOCTL B NOpsiAke BO3pacTaHWs TBEPAOCTU MaTepuarna
: nap

. KMAKOCTb

: cTanb

: anmas

: HQHOKOMMO3WTHbIE MeTarnfMyeckme NoKpbITUS

AR WN -

3apaHwue 8 (OlK-1):
CooTBeTCcTBME MEXAY Buaamu konebaTenbHbIX CUCTEM U UX Nepuojamu

MPY>KMHHBIM MAATHUK m
T=2x,|—
k
DU3NYECKNN MaSTHUK J
T=2n|—
mgl
KonebaTenbHbIN KOHTYP T=27JLC
MaTtemaTnyecknin MasiTHUK To2 \F
=277 |—

3apaHue 9 (Ol1K-1):

BBecTn npaBunbHLIN OTBET C KNasmaTypbl

MepBunyHasa obmoTka TpaHcdopMaTopa nmeeT w;=10000 BUTKOB NPOBOAA U BKMOYEHA B CETb MEPEMEHHOIO TOKa C
HanpsbkeHnem U;=700 B. Yncno BUTKOB BTOPUYHOM OOMOTKU W,, ECNN ee conpoTuerieHne r=1 Om, HanpshkeHve Ha
koHuax U,=4 B, a cnna Toka B Hel |=1A, ByaeT paBHo:

3apgaHue 10 (OK-1):

YkasaTb npaBusbHbIA OTBET

3aKoH CoxpaHeHUs1 3neKTpPUYecKoro 3apsaa:

1. B 3aMKHYTOI CUCTEME 3HEPIUS 3apsiA0B OCTaeTCs MOCTOSAHHOW

2. B NtobOW 3NEKTPUYECKN U3ONIMPOBAHHOW CUCTEME CyMMa 3apsA0B OCTAaEeTCs MOCTOSAHHON
3. B MHepLumManbHbIX CUCTEMAX OTCHETA CyMMa 3apsaJ0B OCTaeTCsi MOCTOSHHOW

4. 3apsag CMCTEMbI HE 3aBUCUT OT CKOPOCTU ee ABMXKEHMS

3apaHue 11 (OlK-1):

YKkasaTb npaBuIibHbIN OTBET

Cwuna, gencTBytoLlasi Ha 3apsa, ABVKYLLMIACSA B MarHUTHOM Morne,
1. obpaTHO nponopumMoHarnbHa ero CKOpoCTy

2. He 3aBMCUT OT ero CKOpocCTHn

3. nponopuuMoHarnbHa KBagpaTty ero CKopocTu

4. npsAMo nNpornopLmoHarnbHa ero ckopocTu

B3apaHue 12 (OlK-1):

YKaxnte npaBuibHbIA OTBET

[nanekTpuk oTnmMyaeTcs OT NPOBOAHMKA TEM, YTO

1. B HEM He BO3HUWKAET pasaerieHusl 3apsiioB B 3NIEKTPUYECKOM rone



2. OH COCTOUT M3 HeNTparbHbIX MOMEKYI, a MPOBOAHWUK U3 NOHOB
3. OH He oKka3blBaeT BMSIHME Ha BHELUHEE 3MeKTpMYeCcKoe norne
4. B HEM NPaKTUYECKN HET CBOOOAHLIX 3M1EKTPOHOB

BapaHwue 13 (OlK-1):

YkasaTb NpaBuribHbIA OTBET

Odncnepcusa ceeta - 310

o=

HEeT BEepPHOro oteeTa

3aganune 14 (OlK-1):

YkasaTb NpaBuribHbIA OTBET
TennoBoe n3nyyeHne copepLlaeTcd

agrwdNE

3aBUCUMOCTb MoKa3aTend nperioMmrneHnd selectsa OT 4YaCTOThbl CBeTa
3aBUCUMOCTb NMoKa3aTelld nperioMmreHnd OoT BelecTBa

3aBUCUMOCTb cba303017| CKOPOCTW CBETOBbLIX BOJIH OT 4YaCTOTbl CBETA
3aBUCUMOCTb CKOPOCTWK CBeTa OT cpebl

3a CYET SHEPrUM, BbIAENSIOLLENCS NPU XMMUYECKON peakumm
3a CYET BHYTPEHHEN 3Heprumn Tena

3a CYET SHEPIMM BaNEHTHBIX 3NEKTPOHOB
3a cYeT NMIMUHECLIEHLUM 3NEKTPOHOB

. HEeT NpaBuWIbHOro OTBETA
MonHbIN KOMNMEKT TECTOBbIX 3adaHui B kopnopatueBHol TectoBon obonoyke ACT pasmelleH Ha cepsepe YUT
OBI'YTC, a Takke Ha canTe YHuBepcuteta B pasgene COO ABIYTC (obpasoBaTtenbHasa cpeda B JIMYHOM KabuHeTe

nperlop,aBaTenﬂ).

3.2. CooTBeTcTBUE Mexay 6anbHOM U PENTUHIOBOW CMCTEMAaMU OLIEHUBaHWUS 3HAHWUN, YMEHWIA, HABbLIKOB U (1K)
onblTa AesTeNnbHOCTW, YCTaHaBNMBaeTCs NOCPEACTBOM crneayLwen Tabnmupl

Ob6bekT Moka3aTenu oueHnBaHuA OueHka eipﬁzfgroa
OLIEHKM pe3ynbTaTtoB 00y4YeHus pesy
0byyeHus
60 6annos n meHee «HeynosnetsoputenbHO» Hun3knin ypoBeHb
. 74 — 61 6annos «Y[0oBNeTBOPUTENBHO» [MoporoBbii ypoBeHb
O6yuvatowuics =
84 — 75 6annos «XopoLuo» [MoBbILWEHHbIN YPOBEHb
100 — 85 6annoB «OTnNUYHO» Bbicokuni ypoBeHb

4. OueHkKa oTBeTa obGy4aloLllerocss Ha BONnpochl, 3agadvy (3agaHume) ak3ameHaLMOHHOro 6uneTta, 3a4eTa,
KYPCOBOIO NPOEKTUPOBaHMUS.
OueHka oTBeTa oby4yaroLlerocs Ha BONpochkl, 3agavy (3agaHne) sk3aMmeHauMoHHOro bunera, 3adeta

CopepxaHue LwKkanbl OLeHMBaHNS

3rneMeHTbl oLeHUBaHNS HeypnoBneTsoputensHo | YaoBneTBoputensHo XopoLuo OTnunyHo
He 3auyteHo 3ayTeHo 3a4yTeHo 3ayTeHo
CooTeeTcTBMe oTeeTos |l10nHOE 3HaunTenbHbIe HesHaunTenoHble |lMonHoe
hopMynMpoBKam HEeCcoOoTBETCTBUE MO NMOrpeLUIHOCTH MOrpeLuHoCTn COOTBETCTBUE
BOMPOCOB (3agaHuin) BCem Bonpocam
NonHoe 3HaunTenbHoe Hes3HnauntenbHoe |CooTBeTcTBME
CTpykTypa, HecooTBeTCTBUE HEecooTBEeTCTBUE HecooTBeTCTBUE KpUTEpUIO Npun
MOCNEA0BATENBHOCTL 1 KpuTepuio. KpUTEPUIO KpUTEPUIO OTBETE Ha Bce
noruka oteeTa. YMeHue
BOMPOCHI.
YeTKO, MOHATHO,
rpamoTHO 1 cBOOOAHO
manaraTb CBOW MbICIN
[NonHoe He3HaHune MNmetoT mecTo NmetoT mecTo MNonHoe
HOPMaTUBHON U CYLLLECTBEHHbIE HeCyLLleCTBEHHbIE  [COOTBETCTBUE
npaBoBow 6a3bl ynyLieHus (HeaHaHue |ynywieHus u OaHHOMY KpUTEpULO
3HaHWe HOPMaTUBHBIX,  |creyunanbHOI fonbluer yactu U3 He3HaHue OTBETOB Ha Bce
NPaBoOBbIX JOKYMEHTOB | nutepaTtypbl AOKYMEHTOB U OTOENbHbIX BOMpPOCHI.

1 cneymarnbHOn

crneyunanbHomn (eavHUYHBIX) paboT
nuTepaTypsbl nuTepartypbl No 13 yucna

Ha3BaHUIo, obsasaTenbHom

cofepXaHuio n T.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 cBsA3aTb
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 NpenoaasaTens
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




