OueHo4YHble maTepuanbl Npu hopMMpoBaHUM pabounx nporpamMmm
ANCUMNInH (Moaynemn)

HanpaBneHue noarotoBku / cneumManbHOCTb:  TexHocdepHas 6e30nacHOCTb
Mpodunb / cneymnanusauma: OxpaHa Tpyaa 1 akonornyeckasi 6e30MNacHoCTb
OucumnnuHa: dusmka

dopmMupyemMbie KOMMNEeTEeHUUM: OrK-1
OrK-2
1. OnucaHune nokasaTesnien, KPMTEPUEB U LLUKan OLeHNBaAHMUA KOMMNEeTeHLUN.

1. OnucaHue nokasaTenen, KPUTEPMEB U LUKas OLEeHUBAHMUA KOMMNETEeHUUN.

lMokasaTenun n KpUTEPUN OLLEHMBAHMSA KOMMNETEHLINN

O6bekT YpOBHU CHOPMMPOBAHHOCTH KpuTtepuin oueHnBaHusi
OLIEHKM KOMNeTeHL N pe3ynbTaToB 00y4eHus
Obyuvatowniics Hun3knin ypoBeHb YpoBeHb pe3ynbTaToB 00Yy4YeHust
lMoporoBbili ypoBEHb He HWXe MopPOoroBoro

MoBbILIEHHbIN YPOBEHb
Bbicokuii ypoBeHb

LLkanbl oLueHMBaHMSA KOMNETEHUMUIA NPKU caaye d9K3aMeHa Unu 3adeTa C OLEHKON

HocTurHyTbin XapakTepucTuka ypoBHs chOpMUPOBAHHOCTU LWkana oueHnBaHus
YPOBEHb KOMMeTeHL N Ok3ameH 1 3ayeT ¢
pesynbTarta OLeHKON
0oby4eHus
Husknin Obyuatowuincs: HeynoBneTBopuTENbHO
YPOBEHb -06Hapyxwun npobenbl B 3HAHNSAX OCHOBHOTO y4ebHO-

NporpaMmHoOro matepuana;

-A0NyCTUI NPUHUUNMAnbHbIE OLIMOKN B BbINONHEHUN
3agaHvi, NpeayCMOTPEHHbIX NPOrpaMmmon;

-HEe MOXeT NPOAOIMKUTL 06ydYeHne Wnu NPUCTYNUTb K
npodeccuoHasnbHON AeATENbHOCTU MO OKOHYaHUK
nporpammbl 6e3 JONOMHUTENbHbIX 3aHATUIA MO

MoporoBkbin Obyvatowuiics: YAoBnNeTBOPUTENBHO
YPOBEHb -06HapyXun 3HaHMe OCHOBHOrO y4ebHO-NPOrpaMmMHOro

MaTepuana B 06bEéme, HeobxoauMoM Ang AanbHenLwemn

yyebHoM 1 npegcroswen npodeccmoHansHom

OEeATenbHOCTY;

-CNpaBnseTcs C BbIMOMHEHMEM 3a4aHUN, NPeayCMOTPEHHbIX

nporpamMmmom;

-3HaKOM C OCHOBHOW nuUTepaTypoun, peKomMeHO0BaHHOM

pabo4elt NnporpamMmmon AUCUUNIUHBI;

-0OMNYCTUI HETOYHOCTU B OTBETE Ha BOMPOCHI U Npu

BbINOMHEHNW 3a4aHuin N0 y4eOHO-MporpaMMHOMY

mMatepuany, Ho obnagaet HeoOXo0AVMbIMU 3HAHUSIMU 4115 UX

MoBbiweHHbIN  |OByyatownincs: XopoLuo
YPOBEHb - oBHapyXwun NonHoe 3HaHue y4eBbHOo-NPorpaMMHOro
martepvana;
-yCMeLIHO BbIMNOMHWI 3a4aHus, NPeAyCMOTPEHHbIE
nporpamMmmonm;

-yCBOMIT OCHOBHYIO NUTEpATypy, PEKOMEHAOBAHHYIO
paGoyeit NporpaMMon AUCLMUMIUHBI;

-nokasan cucTemaTU4Yeckuin xapaktep 3HaHUii y4ebHo-
nporpamMmmHOro MaTtepuana;

-CNocoBeH K CamMoCTOATENbHOMY MOMOMHEHWIO 3HAHWIA Mo




Bbicokuii Obyvatowuics: OTnu4Ho
YpOBEHb -06HapyXun BCECTOPOHHME, CUCTEMATUYECKME U TNYDOOKUE 3HaHUSA
y4yebHOo-NporpaMMHOro Matepuana;
-yMeeT cBOOOHO BLINOMHATL 3a4aHusi, NpegyCMOTPEHHbIE
nporpamMmmom;
-03HaKOMMUIICS C AOMNOSHUTENBbHON NUTEPATYPOW;
-yCBOWIT B3aMMOCBS$I3b OCHOBHbIX MOHSITUIA OUCLMIMIIMH U UX 3HA4YeHne
Ans npuodpeTtennsa npodeccuy;
-NposIBUN TBOPYECKME CMOCOBHOCTY B NOHMMaHUK y4yeBHo-
nporpaMMHOro Mmatepuana.
OnuncaHue wkan oueHnBaHus
KomneTeHunn oby4atoLerocs oueHMBaeTcs crieayoLwmm obpasom:
MnaHnpyemblin CopeprxaHue LwKanbl OLeHMBaHUS
YPOBEHb OOCTUTHYTOrO YPOBHS pe3ynbTarta obyyYeHust
pesynbTatos HeynoBsneTBoputensHo | YO0BNEeTBOPUTENBHO Xopouo OTnnyHo
OCBOEHUA He 3auteHo 3auteHo 3auTteHo 3auTteHo
3HaTb HecnocobHocTb OO6yuvatowmiics Obyuvatowniics Obyuatowuincs
obyuatoLlerocs cnocobeH OEMOHCTpUpyeT OEeMOHCTpupyeT
CaMOCTOSATENBHO CaMOCTOSATENBHO CMocoOOHOCTb K CMoCoOBHOCTb K
NPOAEMOHCTPUPOBATL | NPOAEMOHCTPUPOBATL | CAMOCTOSATENIbHOMY CaMOCTOATENbHOMY
Hanuumne 3HaHWUNM Npu Hanuumne 3HaHWUM Npu NPUMEHEHMIO NPUMEHEHNIO 3HAHWUI B
peLLeHnn 3agaHni, peLLeHnn 3agaHni, 3HaHUN Npu BblOOpe crnocoba
KoTOpble Gbinn KoTopble 6binu peLlleHnn 3agaHnin, | peLleHns HEM3BECTHbIX
npeacTaBneHbl npeacTaBneHsbl aHanornyHbIX Tem, WUNN HecTaHZapPTHbIX
npenogaBaTtenem npenogaBatenem KoTopble 3agaHun 1 nNpu
BMecCTe ¢ 06pasuom BMECTE C npeacTaBnsn KOHCYNbTaTMBHOM
UX peLueHus. obpasuyom nx pelweHns. | npenogaBaTenb, noaaepxke B 4actu
1 npu ero MeXONCUUNIMHAPHbIX
KOHCYNbTaTUBHOM CBSA3eN.
noaaepke B Yactu
COBPEMEHHbIX
npobnem.
YMeTb OTtcytcTBHE Y Obyuvatowmica Obyuvatowwuiica Ob6yuatowuincs
obyuatoLlerocs OEMOHCTpUpyeT NpoaeMOHCTpUpyeT OeMOHCTpupyeT
CaMOCTOATENBHOCTU B | CAMOCTOATENbHOCTL B | CaMOCTOSITENTbHOE camocTosTenbHoe
NPUMEHEHUN YMEHWU NO| MPUMEHEHUN YMEHUIA |NPUMEHEHME YMEHWUIA| NpPUMEHEHWE YMEHWUI
MCNONb30BaHUIO peLleHns y4ebHbIX pelleHus 3agaHnii, | pelleHns HeM3BECTHbIX
METO/10B OCBOEHUS 3a4aHnn B NOMHOM aHanornyHbIX Tem, UNKN HecTaHOAPTHbIX
y4eOHON OUCUMMITVHBI. COOTBETCTBUN C KoTopble 3agaHun 1 nNpu
o6pasuom, npeacTaBnsn KOHCYNbTaTMBHOM
[aHHbIM npenoaaeaTernb, noaaepxke
npenogaBaTenem. 1 npu ero npenogasartensi B 4actu
KOHCYNbTaTMBHOMN MeXOUCUUNIMHAPHbIX
noagepxke B 4actu cBsA3eMn.
COBPEMEHHbIX
npobnem.
Bnapetb HecnocobHocTb O6yvarowuiics O6yvatowuiics Obyvatowuics
CaMOCTOSITENBHO OEMOHCTpUpyeT OEMOHCTpUupyeT OeMOHCTpupyeT
NposiBUTb HaBbIK CaMOCTOATENbHOCTL B | CaMOCTOsAATENTbHOE camocTosTenbHoe

peLlleHnsa nocTaBfeHHOM
3agayu no
cTaHgapTHomy obpasuy
NMOBTOPHO.

npuMeHeHnn HaBblka Nno
3agaHusmMm,
peLleHne KoTopbixX
ObINo nokasaHo
npenopasartenemM

npumMmeHeHne HaBblka
peLleHnsa 3agaHuin,
adHalloOrnM4yHbIX TEM,
KoTopble
npegcraensn
npenogasaTenb,
1 npu ero
KOHCYIbTaTUBHON
nogaepXke B Yactu
COBPEMEHHbIX
npobnewm.

npuMeHeHve HaBblka

peLleHnsa HEN3BECTHbIX
UM HeCTaHOapPTHbIX

3agaHnn n npu
KOHCYNbTaTUBHOW
nogaepxke
npenogasaTens B 4acTu
MeXONCLUNNNHAPHbIX
CBsi3en




2, I'Iepeqel-lb BOMPOCOB U 3aA4ay K 3K3amMmeHaMm, na60paTopr|M 3aHATUAM, NPaKTUYEeCKUM 3aHATUAM.

MprMepHbIN NepeyeHb BONPOCOB K nlabopaTopHbIM paboTam:
KomneteHuus Ol1K-1, OlK-2

1. Yto Takoe namepeHme? Kakue Bugbl amepeHun Bbl 3HaeTe? Yem OHM xapaKkTepusyoTca?
2. Yto Takoe norpelHocTb (owmnbka) nameperHna? Kakue Buapl norpeliHocTen cywectByoT? MpudmHbl nx
BO3HUKHOBEHUS.
. UTto Takoe abconoTHast n oTHocuTenbHas owmnbka? B Kaknx eaMHuLax oHM namepsitotca?
. ANroputM BbIYUCIIEHWSI OLLMBOK NPY NPSAMBIX U KOCBEHHbLIX U3MEPEHUSIX.
MpaBuna namepeHns AnvHbl ¢ NOMOLLBIO LUTAHFEHLMPKYIS U MUKPOMETPA.
. MNoHATMe cunbl, Maccsl.
. 2" 3akoH HbloToHa 1 ero (hopMyrnMpoBKN.
. UTto Takoe koHcepBaTMBHas u agnccunatuBHasa cucteMbl? MNoHaTUe NoTeHUManbLHOro nons.
. ChopmynmnpoBaTb 3aKOH COXpaHEHNST MEXaHUYECKON SHEePrun.
0. CpeaHsist cmna ygapa wapuka o pernbc (BbIBOA).
11. Yto Takoe ygap? Ynpyrun n Heynpyrui yaaps..
12. KoacbpmumeHT BoCCTaHOBMNEHNS.
13. 3aKkoH coxpaHeHust MMNynbca U 3aKOH COXPaHeHWst aHeprMn Ans abCconTHO ynpyroro yaapa.
14. 3aKoH coxpaHeHUs1 MMNynbca U 3aKOH COXpPaHEeHWs1 3Heprum Ans abconTHO HeYNpYroro yaapa.
15. CkopoCTb Llapvka npu NpoxoXaeHnmn NonoxXeHnsi paBHoBecus (BbIBOA).
16. MOMEHT MHepuMn maTepuarnbHOM TOYKKU, TBEPAOro Tena.
17. Nneyo cunbl. MOMEHT cunbl.
18. OCHOBHOW 3aKOH AMHAMMWKWN BpallaTeENbHOro ABWXEHNs] TBEpAOro Tena.
19. KuneTtuueckas aHeprua u paboTa npu BpallaTensHOM ABMKEHNM.
20. Teopema LUTenHepa.
21. NpeanbHbii ras. YpaBHeHMe COCTOSIHUS naeansHoOro rasa.
22. BHyTpeHHsAs aHeprus, pabota ngeansHoro rasa.
23. MNepBoe Havano TepmogmMHaMmukn. NMpUMeHNTb ero K nonpoueccam.
24. ApnabaTtnyeckuii npouecc (l-oe Havano, ypaBHeHue yaccoHa).
25. Mokasatenb aguabatbl. Yucno creneHen ceoboapl i, TennoemkocTn Cou Cy,.
26. flBneHuns nepeHoca.
27. Npupoaa Bsa3kocTU. pagueHT CKOpOCTH.
28. YpaBHeHne BS3KOCTM (3aKoH HbtoToHa).
29. KoahdpnumeHT BA3KOCTH (BbIBOA pacyHeTHOW hOpMyIbl).
30. Yucno PenHonbaca. Bpemsa penakcauun.
31. MexaHnyeckne beryLme BOMHbI: NONepeYHbIe U MPOJOSbHbIE.
32. YpaBHeHuve GeryLien BOrHbl.
33. CkopocTb nonepeyvyHon u NpoaoNbHON BOSTH.
34. CBs3b ANWHbI BOIHbI, CKOPOCTU U YacTOThl BeryLuen BomHbI.
35. CTos4me BOsHbI, X NpUHLMNMANbLHOE OTNMYME OT BCEX APYrnX BUOOB BOSH.
36. YpaBHeHue cTosiyent BOMHbI. [y4HOCTU U y3nbl.
37. MNMpoBOOHWKM B areKTPUYECKOM nore.
38. OneKkTpoeMKOCTb MPOBOAHMKA.
39. KoHeHcaTop. QnekTpoeMKOCTb NNOCKOro KoHAeHcaTopa (BblBo4).
40. SneKTpoeMKOCTN napannensHo 1 nocrnegoBaTenbHO COeANHEHHbIX KOHOEHCATOPOB.
41. 3nekTpuyeckasi cxema no N3MepeH1o EMKOCTM KOHOeHcaTopa (Ha3Ha4YeHne BCexX d1IEMEHTOB).
42. XapaKTepuCTUKKN SNeKTPUIECKoro Toka, 3akoH Oma B anddepeHumnansHom dopme.
43. 3amkHyTas anekTpuyeckas uenb. 3akoH Oma B nHTerpanbHon opme.
44. 3akoH [xoyns-JleHua B MHTerpansHon opme.
45, dunsnvecknn cmbicn 3C.
46. lNone3Has MOLHOCTb, €€ 3aBUCUMOCTb OT COMpOTUBNEHNs R. YcrnoBue makcumyma.
47. HanpsibkeHHocTb nons. MNMoteHuman. CBA3b MexXay HAMMN.
48. CvnoBble U 3KBUMOTEHUManNbHbIE NMOBEPXHOCTM NOMS TOYEYHOro 3apsaja.
49. OCHOBHbIE 3NEMEHTbI 3MEKTPOHHO-ITy4YEBOW TPYOKM (YepTeXx).
50. CkopocCTb 3MeKTpOoHOB, NpoLlewmnx BTopon aHo. BeiBog dopmyribl.
51. TpaekTopus anekTPoHOB B NPOCTPaHCTBE OTKIMOHSIOLWUX NAAaCTUH.
52. Ounoneb. MNne4vo annons. ONeKTpuyYecknii MOMEHT aUMNOSS.
53. AsneHue nonapusaumm gmanektTpuka. Bekrop nonspusaumm.
54. ®dusnyeckun cMmbiCn ANINEKTPUYECKON NMPOHMLLAEMOCTHM BELLLECTBA.
55. CerHeToanekTpukmn, Nx OTAMYNS OT OCTalbHbIX ANANEKTPUKOB.
56. M'mctepesuc. MNokasaTb Ha netne ructepesnca Ooer. (MW Pocr) U Eyoopy,
57. Yto Takoe marHeTpoH? Ero cxema (Bug cBepxy).
58. lNokasaTb Ha cxeme MarHeTpoHa HanpaBrieHNne BEKTOPOB:
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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.
84.
85.
86.
87.
88.
89.
90.

91.
92.

93.
94.
95.

96.
97.

98.
99.
100
101

a. U — CKOpOCTb 3NEKTPOHA,
b. B — BekTOp nHAaykummn ansa nioboro HanpaBneHusi Toka,
F, — cuna JlopeHua.
N306pa3nTb TPaekTopuio 3NIEKTPOHOB B MarHETPOHE NPW pasnmnyHbIX 3HAYEHNSX TOKOB B CONEHonAe.
3akoH Amnepa.
Cwuna JlopeHua.
BekTop MarHMTHOW MHAYKUUW, HAaNPSXXEeHHOCTb MarHUTHOrO NOIs, MarHNTHas NPOHULLAEMOCTb cpeabl.
3akoH buo-Caeapa-Jlannaca.
Bektop vHOykumm B MarHUTHOro nons OeCKOHEYHO AMMHHOrO MPSIMOSIMHEWHOrO MPOBOAHMKA C TOKOM |
(cbopmyna).
BekTop vHayKunyn B MarHMTHOro nons 4ns oTpeska NpoBoAHMKa ¢ TOKoM (popmyna).
BekTop nHAykumMm B MarHMTHOro nons B LIEHTPE KPYroBoro Toka (dhopmyna).
fBneHwne anekTpomarHuTHon uHaykuuun. Onpegenenue. MNpasuno JleHua.
3akoH dapapes, ero BbiBO4,.
Tokv Npu 3amblKaHUKU U pas3mblkaHuK Lienn. AsneHne camounaykuumn, 34C camonHaykumm (cbopmyna).
MHAYKTUBHOCTb KaTyLIKW. B3auMHas MHOYKTUBHOCTb KaTyLUek.
BuxpeBble TOku. BpegHbl OHM unu nonesHbl? [loyemy cepaeyvyHuKM TpaHCHOpMaToOpOB He AenatoT
CMMOLWHBbIMN?
Kakne cBeTOBblE BOSHbI ABMAIOTCS KOF€PEHTHBIMN?
WHTepdepeHuus, onpegenexHue.
"eomeTpuyeckasa n ontTudeckas anvHa nyTu, onTuyeckas pasHoOCTb XoAa, YCNoBusa MakcuMyma u MUHUMYMa.
YcTaHoBKa ansa «konew HbtoToHa», Xo4 fyvyen B HEN.
MpakTuyeckoe NpUMeHeHe ABNEHNS MHTepdepeHL MM cBeTa.
Ondpakumnsa ceeTa, onpeageneHme.
MpwuHumn MNowvreHca — dpeHens.
®PPOHT BOMHbI TOYEYHOIo N BECKOHEYHO YAaneHHOro NCTOYHNKOB, PUCYHOK.
MeTog 30H ®peHens AN KpPyrnoro oTBepcTus. YCnoBusa Makcumyma n MUHMMyma B Touke M akpaHa.
MeTog 30H Ans Wwenu, ycrnosBns MakcuMyma v MUHUMyMa.
BHewHun dpoToadpekT, onpeaeneHve.
YpaBHeHune dotoadppekra.
3akoHbl hoToadhdekTa.
YCTPONCTBO (hOTOINEMEHTA.
MpuHUMN paboTbl POTOYMHOXMUTENS.
Mopgenn atoma TomcoHa, Pesepdopaa, bopa.
MocTtynaTbl Bopa 1 NponcxoxaeHue nNMHenvaTbiX CNEKTPOB.
MmeeTca nu kakas-nvbo CBA3b Mexay 4acTtoTow obpalleHns arnekTpoHa BOKpYr sgpa atoma Bogopoda u
4YaCcTOTOW ero nsny4yeHns? ) )
BbiBecTu hopMyrnbl AN ONpeaeneHns CKOpoCTU ariekTpoHa Ha n” opbute n paaumyca n” op6uTsbl.
OxapakTepn3oBaTb U3MEHEHUSA KUHETUYECKOW, NOTEHUNAanbHOW U MOSIHOW SHEPrni NeKTpoHa B atome npu
ero yganeHuun ot agpa.
UTo Takoe BaneHTHas 30Ha, 3anpelleHHas 30Ha 1 30Ha NPOBOAMMOCTN?
Kakve nonynpoBOOHWUKM Ha3biBalOTCA COOCTBEHHBLIMU, @ Kakue — NpUMeCHbLIMN?
OT d4ero 3aBUCUT KOHUEHTpauumsi cBOOOAHLIX HOCUTENEN 3apsga B N-MOMYNPOBOAHUKE UM B p-
nonynpoBoaHuKe?
OcobeHHOCTM TeMMepaTypHOWN 3aBUCUMOCTH SMEKTPONPOBOLHOCTM NOMYNPOBOAHMKOB.
OcobeHHOCTM TeMMepaTypHOWN 3aBUCUMOCTW 3MIEKTPONPOBOAHOCTM METASSOB.
MornolieHne, CNOHTaHHOE M BbIHYXXOEHHOE N3MYyYeHus.
OCHOBHbIE KOMMOHEHTbI ONTUYECKOr0 KBAHTOBOIO reHepatopa. OxapakTepn3oBaTb MX.
. Kakoe coctosiHne cpegpbl Ha3biBaeTCs MHBEPCHbLIM?
. NMoyemy cmeckb renns n HeoHa ABMNSETCA XOPOLLEN akTUBHONM cpeaon ans razosoro OKI?

Otnununs Na3epHOoro nany4veHusa ot noboro OPYroro nanyvyeHus.

Mpume

PHOE coaepXXaHune 3agay and noarotoBKM K NPakTU4ECKUM 3aHATUAM

KomneteHuyun OlK-1, OrK-2

1 3apgava: KameHb 6pOLLIeH BepTuKanbHO BBEPX C HavanbHON CKOpPOCTbIO U, :ZOMC. Mo ucteyeHumn, Kakoro

BpeMeHn Haxogutcs Ha BbicoTe h=15u7 HalTu ckopocTb KamHs Ha 3Ton BbicoTe. ConpoTvBneHvem Bo3gdyxa
npeHebpeyb. MNpuHaTL g :10Jy2 .
c

2 3apava: 3BykoBble KonebaHus, umetome vyactoty v = 0,5xy v amnautyay A4 = 0,25mm , PacCnpoCTPaHATCA B

ynpyron cpeae. AnuHa BonHbl A = 70cm . Hantu: 1) ckopocTb pacnpocTpaHeHuUst BOMH; 2) MakCMMarbHYy CKOPOCTb
yacTuy, cpeapl.



3 sagava: [uck pagmycom I =20cm Bpawaetca cormacHo ypaBHeHwo ¢ = A+ Bt + Ct®, roe A=3pao,

B:_]_paa , C:(),]_paa 3 Onpe,qenmb TaHreHumnanbHoe, HopmMalibHOe U NOJIHOE a, YCKOPEeHUA TO4YeK Ha
c c

OKPYXXHOCTU Ancka ana momeHTa spemenn t =10C.

4. 3apgava: NnoTHocTb rasa p npu gasneHun p = 96 kla n temnepatype t = 0°C pasHa 1,35 r/n. Haintu monspHyto
maccy M rasa.

5. 3agava: OnpegenuTb gaBneHust p; U p, rasa, cogepxawero N = 10° MOneKkyn n nvetulero oovem V = 1 om®,
npu Temnepatypax T; = 3 Kun T, = 1000 K.

6. 3agava: K 6arapee ¢ 3[C ¢ = 300 B BkntoveHbl ABa NIIOCKMX KOHAEHcaTopa eMkocTamu C, = 2nd n C, = 3nd.
Onpegenutb 3apsa Q u HanpshkeHne U Ha nnacTvHKax KOHOEHCATOpPOB MpuW NocneaoBaTenbHOM M napaniesibHOM
COeANHEHUSAX.

7. 3agava: [1sa ogMHaKoOBbIX 3apsXeHHbIX Wapa Haxo4ATCcA Ha paccToaHuu I = 60cm . Cuna oTTankmeaHbs Fl

—6
wapos 70-107 H . Mocrne Toro kak wwapbl NpMBENM B COMPUKOCHOBEHWE W yaanuiu Opyr oT Apyra Ha npexHee

- —4
paccTosiHMe, curna oTTankueaHbs Bospocna u ctana paeHoi F, =1,6-107" H . Bbluncnntb 3apsigbl q; U 0y,

KOTOpble ObINM Ha Wapax A0 UX COMPUKOCHOBEHUS. [lMaMeTp LIAapoB CYMTATb MHOIO MEHBLLUMM PacCTOSIHUS MEXAyY
HUMU.
8. 3apgaya: OnekTpoH B HeBO3GYXXAEHHOM aTtoMe BOAOpPOAa ABWKETCS BOKPYr siApa MO OKPYXHOCTU paguycom

I =53nm. BblMUCAIUTL MArHWUTHBIA MOMEHT p,  9KBMBANEHTHOrO KPYroBOTO TOKA W MEXaHUYeckuit MOMEHT M,

OEeNCTBYIOLLMIA Ha KPYroBOW TOK, €CMM aTOM MOMELLEH B MarHUTHOe nose, NMHUM MHOYKLMX KOTOPOro naparnsnenbHbl
NNOCKOCTN opBuThl anekTpoHa. MarHnTHas nHgykuma B nonsa pasHa 0,1Tn.

9. 3agava: JnekTpuyeckoe rone co3gaHo AByMs ToueuHbimu 3apsgamu Q, =40nKn w Q, = -10nKx,

Haxoaswwmmmucs Ha pacctosHum d =10cu apyr ot apyra. OnpeaenuTb HanNPSPKEHHOCTb MOMSA B TOYKE, YAaNeHHON
oT nepgoro 3apsiaa Ha I, =12cu n ot BTOpOrO Ha I, = 6w .

10. 3apada: Ha koHuax megHoro nposofa anuHou | = 5 m nogaepxusaetca HanpskeHne U = 1 B. Onpegenntb
NMOTHOCTb TOKA j B MPOBOAE.
11. 3apgaya: 1o TOHKOMY NPOBOAHMKY, M30THYTOMY B BUAE MPaBUIbLHOIO LLECTMYToNbHMKAa CO CTOpoHoM a =10 cM,
naet 1ok | = 20 A. OnpegennTb MarHUTHYKO MHOYKUMIO B B LIEHTPE LIECTMYToNbHUKA.
12. 3agava: B ogHopogHOM MarHUTHOM none ¢ nHaykumern B = 0,01 Tn nomeLleH npamMor NpoBOAHMK AnvHOM | =
20 cm (nogBoaswme nposBoda HaxogAaTcs BHe nons). OnpegenuTe cuny F, 4ENCTBYIOLLYIO Ha NPOBOOHWK, €CIN MO
Hemy TedeT Tok | = 50 A, a yron ¢ Mexay HanpaBneHNeM Toka U BEKTOPOM MarHUTHOM MHAyKumMm paBeH 30°.
13. 3apava: OnTuyeckasl pasHOCTb x04a A ABYX UHTEpEEPUPYIOLLNX BOMTH MOHOXPOMATMYECKOro CBETa paBHa
0,3 A. Onpegenutb pasHocTb a3 AQ.
14. 3apava: OnpegenuTb 3Hepruio OTOHA €(OTOHA, COOTBETCTBYIOLLErO BTOPOW JIMHUM B MEPBON
nHdpakpacHon cepun (cepum NawweHa) atoma Bogopoaa.
15. 3apada: Kakyto 4yacTb mMacchbl siapa HemTpanbHOro atoMa NIyTOHWA COCTaBMsieT Macca ero 3reKTPOHHOM
o6onoukn?
16. 3agadva: Pagmnyc BToporo TeMHOro konbla HbloTOHa B oTpaxkeHHOM cBeTe I, =0,4 mm. OnpegenuTb paanyc
R KpWMBU3HbI MIOCKOBLINYKIOW MMH3bI, B3ATON OIS ONblTa, €CNM OHA OCBELLAETCHd MOHOXPOMATUYECKMM CBETOM C
anuHon BosHbl A = 0,64 MKM.
17. 3apgayva: Onpenenntb 3Hepruo € poToHa, MCMYCKAaeEMOro NMpu Nepexofe 3NeKkTpoHa B aToMe Bodopona C
TpPeTbero 3HePreTMYecKoro ypoBHsi HA OCHOBHOM.
18. 3sagava: Onpegenutb NepBbIN NOTEHUMAN BO30YXAeHUs1 @1 BOAOpoaa.

MprMepHble BONpOCHI MO 3alnTe 3a4ad K NpakTUYeCKUM 3aHATUSIM
KomneteHuun OTK-1, OMK-2.

1. Kakve oCHOBHbIE 3aKOHbI U ABMEHUS UCNONb3YOTCA B AaHHOW 3agadve?

2. KakoB chnaundeckuin cmbicn 3agadm?

. Pacckasatb xoa pelleHus sagayw.

. Moyemy npu pelLeHnn 3agaym ucnonb3yeTcsa onpeaeneHHas opmyna?
. Kak BbibupaeTcs coopmyna ons peleHus sagayqm?

. MoxeT nu 6bITb Apyroe pelueHne 3agaqn?

. MOXHO 1 MHTerpaneHoe pelueHne 3agavv 3ameHuTb auddepeHumanbHbIM?
. Kakne mogenu ucnonbaytotcs npu peleHnn 3agadm?

. Kakue ponyweHunsa cgenaHbl npu peweHnn 3agadn?

10. Kakasi paamepHOCTb NpUMEHEHa Mpu peLleHnn 3agadn?

11. MoxHO nu pewwnTb 3agady B gpyron cucteme, Hanpumep CIrC?

O©oO~NOOLPhW



[MprMepHbIN NepeyeHb BOMPOCOB K 9K3aMeEHY:
KomneteHuun OlK-1, OlK-2
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MexaHuka

MatepuanbHag Touka. Cuctembl otcHeTa. KuHematumka noctynatenbHoOro AsmxeHus. Tpaektopus. MyTb.
CpepnHsist ckopocTb. MrHoBeHHasi CKOpOCTb.

CpepnHee yckopeHue. MrHoBeHHoe yckopeHue. KacateneHoe n HopmarnbHoe yckopeHue. PaBHomepHoe 1
paBHOYCKOPEHHOE ABWMXKEHNE.

[BwkeHne Tena, 6POLLEHHOrO NOA YriioM K FOPU30HTY.

Buabl B3aumogencTeum B Nnpupoae. XapakTepucTKn HEKOTOPbIX CUM: CUMa TSXECTU 1 BEC Tena, CUrbl
TPEHWs 1 ynpyrocTu.

MNepBbii 3akOH HbtoTOHa. VIHepuunanbHble cucteMbl oTcyeTa. NMpumeps!.

BTopoi 3akoH HetoToHa. [uddepeHumnansHasa popma BToporo 3akoHa HetoToHa. TpeTuin 3akoH HbloToHa.
"paHnLbl NPMMEHNMOCTHM 3aKOHOB HbtoToHa. CrnoxeHue cun.

OnpepneneHne mexaHndeckon paboTbl (NOCTOSAHHOM M MeHstoLwencs) cunel. ['pacudeckoe npeacraBneHne
paboThbl.

KuHeTnuyeckas aHeprusi. CBA3b KMHETUYECKOMW 3HEprumn ¢ paboTon. Mpumepsi.

KoHcepBaTtuBHble cunbl. [MoTeHumnansHoe none. MNoTeHunansHas aHeprusa n ee cBa3b ¢ paboTomn.
lMoTeHuunanbHas aHeprusa Tena B nose THKeCTn 3eMnn. SHeprnsa CxxaTom NPYXMHbI.

MexaHu4yeckasi aHeprus. 3akoH COXpaHeHUs MexaHu4eckow aHeprun. Npumepsl.

KnuHemaTuka BpallaTenbHOro ABMKEHMS. YTIOBOE NnepeMeLLleHne, yrioBasi CKOPOCTb U YIIOBOE YCKOPEHME.
BekTopHbIV XxapakTep Benu4yuH. YactoTta n nepvop BpaLleHus.

OnpepgeneHne momeHTa cunebl. MNMneyo cunbl. OCHOBHOE ypaBHEHUE AVHAMUKM BpaLLaTENbHOIo ABMKEHNS.
MoMeHT nHepumn abcontoTHO TBEPAOro Tena (BblYMCIIEHUA MOMEHTOB UHepLMK). PU3NYECKUIA CMbICTT
MOMeHTa nHepumn. Teopema LUTtenHepa.

OnpepneneHne MoMeHTa umMnynbca. 3aKkOH COXpaHeHUs MOMeHTa nMnynbca. Mprumepsi.

KuHeTnuyeckas sHeprusi Bpailatowerocs tena. Pabota npu BpaliaTtensHOM ABMXKEHUWN. DHEPrns KaTaLLerocs
uunuHapa.

MoctynaTbl AnHWTENHA. MNMpeobpasoBaHusa JlopeHua. Cneacteusa us npeobpasosaHuii JlopeHua.
OaHOBPEMEHHOCTb.

Cnepcteusa n3 npeobpasoaHun JlopeHua. JIopeHueBO cokpalleHne anunHbl.

Cnepncteusa 13 npeobpasoBaHui JlopeHua. 3amenneHune BpemeHu. ViHtepsarn.

PenstusuncTtckas guHamuka. PensituBmcTckasi Macca. BsaanmocBsA3b SHeprumn n maccei.

TepmoguHamumka

OcCHOBHOE ypaBHEHME MOEKYNAPHO-KMHETUYECKON TEOPUN NAEanbHOro rasa.

MpoeanbHbin ras. Ma3oBble 3akoHbl. YpaBHeHe MeHaeneeBa-KnaneripoHa.

3akoH Makceenna ang pacnpegeneHus MOneKkyn rno CKOPoCTAM.

BapomeTpunueckasa popmyna. Pacnpegenenune bonbumaHa.

Yucrno cteneHer ceBoboabl. 3akoH bonbuMaHa 0 paBHopacnpegeneHMm aHeprum no cteneHssm csoboabl.
BHyTpeHHsis1 aHeprus ngeansHoro rasa. PaboTta rasa npu pacwmpeHun. PaboTta rasa npu pasnmnyHbix
npotieccax.

MepBoe Hayano TepmogmHamMukn. NpMMeHeHne NepBOro Havana TepMogUHaAMUKN K M30MpPOLIECCaM.
TennoemkocTb ra3oB. YpaBHeHne Mawnepa.

Kpyrosow npouecc. Obpatumbin, HeobpaTumbli npouecc. Lukn KapHo u ero KA.

Cratuctnyeckne 3akOHOMEPHOCTU pacnpeneneHns Monekyn rasa no o6bemy. QHTponus n ee
CTaTUCTMYECKOE TOMKOBaHWE. VI3MeHeHne aHTponuu. PacyeT n3aMeHeHUs SHTPONuM Npu pasnuyHbIX
npotieccax.

Bsanmopgenctane monekyn. YpaBHeHue COCTOSIHUA pearbHOro rasa. isotepMbl peansHoOro rasa.
BHyTpeHHsa aHeprusa peanbHoOro rasa.

ONEeKTPUYECTBO U NOCTOSHHbIN TOK

3akoH KyroHa. MpumeHeHne 3akoHa KynoHa B criyd4ae HETOYEYHbIX 3apsiKeHHbIX TeN.

OnekTpuyeckoe none. HanpsikeHHOCTb anekTpocTaTuyeckoro nons. MpuHuun cynepnosuumm. Cunoeble
TMHWW.

33.CmelleHune (MHOYKUMS) anekTpocTaTudeckoro nons. Motok BekTopa cMelleHns. Teopema OcTporpaackoro-

laycca Ans anekTpocTtatuyeckoro nons. NpumeHexune Teopembl OcTporpagckoro-laycca gnsa pacyeta
3MNeKTpoCcTaTUYeCcKoro nons 6eCKOHeYHON paBHOMEPHO 3apsKeHHON cdepbl.

34.Teopema OcTporpagckoro-lraycca ans anekTpocTaTMyeckoro nons.

35.

MpumeHeHune Teopembl OcTporpagckoro-laycca ans pacdera aneKkTpocTaTmy4eckoro nonst 6eckoHe4YHon
paBHOMEPHO 3apSXKEHHOW MSIOCKOCTY.

36.Teopema OcTporpagckoro-lraycca ans anekTpocTaTtmyeckoro nossi.

37.

MpumeHeHne Teopembl OcTporpaackoro-Faycca ans pacyeTta aNeKkTpocTaTUYecKoro nosst 6eckoHeYHom
paBHOMEPHO 3apshKEeHHOTO Luapa.
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PaboTta cun anekrpoctaTM4eCcKoro nonsg no nepemeLleHuto 3apsaa. Limpkynaumsa sektopa HanpsKeHHOCTH
3NeKTpoCTaTUYEeCKOro nons.

MoTeHuman anekTpocTaTU4eCcKoro nons. SKBUMNOTEHLNanNbHbIE NOBEPXHOCTMU.

B3anmocBA3b HaNpsPKeHHOCTU U NoTeHLMana. BaaumHoe pacnonoxeHne CUoBbiX NUHUA U
9KBUMOTEHLMANbHbIX MOBEPXHOCTEN.

Bugpbl ananektpukos. Bektop nonspusaumu. [luanekrpuyeckast BOCNPUMMUNBOCTb

OnekTpryeckoe nore B AvanekTpuke. [Ananekrpnyeckas NpoHNLIAEMOCTb M ee CBA3b C BOCMPUNMYMBOCTbIO.
lMpoBOAHUKM B anekTpocTatmyeckom none. KoHageHcaTopbl. QNeKTpoeMKOCTb MNII0CKOro KoHAeHcaTopa.
OHeprusi cMcTeMbl 3apsiA0B. JHEPIUSA ANEKTPOCTAaTUYECKOrO MNOfs.

XapaKkTepuUCTUKM NOCTOSIHHOrO Toka. [noTHOCTbL Toka. 3akoH Oma B anddepeHumnansHon opme.
ConpoTtmBneHne NpoBOAHUKOB

3akoH OMa ang yyacTtka uenu 1 Ang norHomn uenu. 3nekTpoasmnxkyLlasa cuna uCTovHmKa Toka.

MpaBuna Kupxroca ons pacyeta aneKkTpuyecknx Lenen.

PaboTta n mowwHocTb Toka. 3akoH [xoynsa-fleHua.

Knaccuueckas Teopus anekTponpoBOgHOCTHU.

MarHuTHOe none

HanpsokeHHoOCTb MarHuTHoro nond. 3akoH buo-Caeapa-Jlannaca. [lNpumeHeHne 3akoHa bBwuo-Caeapa-
Jlannaca ans pacyeTta MHAYKUUN MarHUTHOrO Nons 6eCKOHeYHOro, NPSIMOro NPOBOAHMKA C TOKOM.

3aKkoH MofHOro Toka (TeopemMa O LUMPKyNnauMuM BEKTOpa MHAOYKUUKW MarHWTHoro nons). NprmeHeHne 3akoHa
MOMHOro ToKa Ans pacyeTa nonsi 6eCKOHeYHO ANMHHOTO corneHouaa. MNMoToK BeKTopa MarHUTHOW UHAYKLMK.
Teopema OcTtporpagckoro-laycca gns MarHMTHOro nonsi.

Cwuna JlopeHua. [1BmxeHne 3apsbkeHHON YacTuubl B MarHUTHOM none. OdpdpekT Xonna.

Cwvna Amnepa. B3anmogenictene napannernbHbIX TOKOB.

MarHuTHble MOMEHTbI 3NEKTPOHOB N aTOMOB. luamarHetuam. MarHeTuku.

Bektop HamarHmyeHHocTW. MarHuTHaa BocnpuMMumMBOCTb. [dma-, napa-marHetuku. MarHutHoe none B
BewecTBe. MarHnTHas npoHuuaemocTb. PeppomMarHeTmku.

ABneHus anekTpomarHuTHON nHAykuun. BeiBoa 3akoHa ®apages-JfleHua. Mpaswuno NeHua.

Camoungykuusa. MHayktmBHOCTb. VHAYKTMBHOCTE ©ECKOHEYHO ASIMHHOrO coreHouaa.QHeprus MarHUTHOro
nons. O6bemMHas NIOTHOCTb 3HEPruun.

Cuctema ypaBHeHuii Makceenna. 3HadeHne Teopum Makceenna.

KonebaHus

lapMoHunyeckne konebaHmss UM UX  XapakTepucTuki. KuHemaTtmka rapmoHuYeckux  KonebaHun.
OnddepeHumnanbHoe ypaBHEHWE TapMOHMYECKMX KonebaHun. OHeprusi rapMoHMYecKMX konebaHun
(MexaHN4ecknx 1 anNeKTPUYECKnX).

OnddepeHunanbHoe ypaBHEHUE TapMOHUYECKMX KorebaHui MNPYXUHHOTO U (PU3NYECKOrO MasiTHMKOB.
Mepuropg konebaHun 3TUX MasiTHUKOB.

"apMoHunyeckne konebaHus B konebatensHOM KoHType. Popmyna TomcoHa.

OudbbepeHumnansHoe ypaBHeHWE  3aTyXaloWUX MeXaHUYeckux wu 3NeKTPUYECKMX  KonebaHui.
Jlorapudmudecknii AekpeMeHT 3aTyxaHus.

OnddepeHunanbHoe ypaBHEHNE BbIHYXAEHHbIX MexaHudeckux konebaHun n ero pelueHvne. PesoHaHCHbIe
KpuBbIE.

MNepemeHHbIN TOK. [TONHOE conpoTuBneHue Lenu nepeMeHHoro Toka. NocnegosartensHoe U napannensHoe
coeguHeHme.

CnoxeHue konebaHuin OQHOrO HanpaBfeHUs OOUHAKOBOW 4acToTbl. BekTopHble Amarpammbl. CrnoxeHue
konebaHun ogHoro HanpaeneHus. buenusi. CnoxeHne B3avMHO NepneHAMKYnApHbIX KonebaHui. Purypbl
Jluccaxy.

BonHoBble npouecchl. MpogonbHble U NoMNepevHble BOMHbl. YpaBHeHWe Oeryuwiert BonHbl. BonHoBoe
ypaBHeHue. BonHoBon nakeT. 'pynnoBas cKopoCTb.

BonHoBas 1 kBaHTOBas onTuka. KBaHTOBas MexaHuka

OneKTpoOMarHuUTHbIE BOSHbI. XapakTepUCTUKM CBETOBbIX BOSTH. IHTEHCUMBHOCTbL CBETOBOW BOHbI.
KorepeHTHOCTb CBeTOBbIX BOMH. VHTepdepeHumss cBeTa OT [OBYX WCTOYHUKOB. WHTepdepeHUMOHHble
yCcnoBus Ansi pasHocTu a3 1 pasHoCTM xoaa.

MeTtoabl HabnaeHusa nHtepdepeHunn ceeta (bunpmnsma dpeHens, onbiT KOHra)

UHTepdepeHUnss B TOHKUX NneHkax. BouiBog dopMynbl AnNs ONTUYECKOW pasHOCTU xoda fyvyen B TOHKOM
nneHke.

Bugbl andppakummn. MNpuHumn TonreHca-®peHens. Metog 3oH ®peHens. Oudpakumsa cBeta Ha Kpyriiom
OTBEPCTUN, OT KPYrIoro aucka, Ha y3kon Lwenu, Ha aAngpakunoHHoOW peLleTke.

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

EctecTBeHHbI M nonsapu3oBaHHbIN cBeT. 3akoH bptoctepa. 3akoH Mantoca. NMonapusauua ceeta npu
ABOMHOM nyyenpenomneHuun. uxpousm. Npuama Hukons. OnTudeckas akTUBHOCTL BeLLecTBa.
XapaktepucTtukm TennoBoro nsnydexHus. 3akoH Knpxroda. 3akoH CtedaHa- bonbumaHa. 3akoH cMmelleHus
BuHa. 3akoH Panesa —[xuHca. YnbTpaduoneTtoBas katactpodpa. ®opmyna lNnaHka. 3akoHbl TennoBoro
N3nyyYeHns n nx noryvyeHune ns oopmynsl MNnaxka.
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3akoHbl oToadhdekTa. BonbTamnepHasa XxapakTtepucTuka ¢poToToka. 3agepxuBarowmnin noteHuman. Tok
HacbiweHns. PaboTta Bbixoga. YpaBHeHne JnHwWTenHa pgns  dortoaddekra. KpacHaa rpaHuua
doToadpdekra.

®oToHbl. [laBneHue ceeta . AdhdekT KomnToHa. KopnyckynspHO-BOMHOBOM Ayanun3m cBeTa.

OnbiT Pesepdopaa. Moctynatel Bopa.

KopnyckynsipHo-BonHOBOW  Ayanu3am  BelwlectBa. [nuHa BonHbl pge-bponnsa.  OkcnepuMeHTanbHble
AoKasaTenbCTBa BOJTHOBbIX CBOMCTB YacTuL.

CooTHoweHne HeonpegeneHHocTeln enseHbepra. BoiBog COOTHOLLEHNS HeonpeaeneHHOCTe Ha OCHOBE
BOJTHOBbIX CBOWCTB YacTuL,.

YpaBHeHune LpeanHrepa. ®Puanyeckun cmbiCi Ncu-pyHKUuK. PeweHune ypaBHeHus LpeagunHrepa gns
©eckoHe4HO-rNyboKow NoTeHLManbHON SAMbI.

MoTeHumanbHei 6apbep. TyHHENbHbIN 3PdEKT. [AaPMOHUYECKUI OCLMMNSATOP.

3akoHOMepHOCTU B aToMHbIX cnekTpax. dopmyna banbmepa. bopoBckas mogenb atoma Bogopoaa.
HocTonHcTBa 1 HegocTaTkn Teopun bopa.

KBaHTOBOMEXxaHu4eckas Mmoaens atoma Bogopoaa. KsaHtoBble umcna. BeipoxaeHHble coctoaHus. [pasuna
otbopa.

CnoHTaHHOE 1 BbIHYXXAEHHOE nsny4veHue. Jlasepobl.

OHepreTndeckme 30HblI B KpucTannax. CTpykTypa 3HepreTMyeckux 30H MeTansioB, MOMyrnpOBOAHUKOB W
AnanekTpukoB. [onynpoBoaHuKM (CoOBCTBEHHbIE N NPUMECHbIE). CTPYKTYpa 3HEpPreTMYecKkMx 30H NPUMECHbIX
1 cobCTBEHHbIX NOMYNPOBOAHUKOB.

O6pasel, 3k3aMeHaLMOHHOro buneta

JIBI'YIIC

Ok3ameHauMoHHbIN ouneT Ne
no gucuunnmHe

Kadbenpa duanka «YTBEpXOao»
(k911) dunsmka n TeopeTnyeckas AN HANPEBIEHIs NOArOTOBKY / 3aB. kachegpon
MexaHvu(ap cretnansHocTi VBaHoB B u.,n ﬂcﬁws -maT
20.03.01 TEXHOC®EPHAA o ) '
ceMecTp, EE30MACHOCTb Hayk, npodeccop

y4ebHbIN roa « » 20 .

npodumnb/cneynanusaums
OxpaHa Tpyaa n akonormyeckas
6e3onacHoCTb

1. Bonpoc MarHuTtHoe none u ero xapakrepuctuku. (OlNK-1, OrK-2)

2. Bonpoc OnpegenuTb 3Hepruio € poTOHA, MCMYCKAaeMoro Mpu nepexone dnekTpoHa B atome BOAopoda C
TPETbero SHepreTU4eckoro ypoBHsi Ha ocHoBHou. (OrK-1, OlK-2)

3. 3agava (3agaHue) Ha noBepxHOCTb MeTanna nagaet MOHOXpoMaTU4eCcKuii CBeT C ANnHOM BOMHbl A = 0,1 MKM.
KpacHas rpaHuua dpotoadbcpekta Ay = 0,3 mkm. Kakas gonst aHeprum ¢oToHa pacxogyeTcss Ha cooluieHve
3NEeKTPOHY knHeTtudeckon aHeprum? (OlK-1, OlK-2)

MpumeyaHve. B kaxgooM ak3ameHauMOHHOM GuneTte OOSKHbI NMPUCYTCTBOBATb BOMPOCHI, CMOCOGCTBYHOLMUX
dhopmmpoBaHmMio y 0ByYatoLLErocst BCex KOMNEeTEHUMI Mo AaHHOW AUCLUNIVHE

3. TectoBble 3aaaHus. OueHKa No pe3ynbTaTaM TECTUPOBAHUS.

3.1. NpumMepHble 3agaHna TecTa

3apaHue 1 (OlK-1, OrK-2).

Bbibepute npaBunbHbIM BapmaHT oTBeTa.

Ycnoswue 3agaHus: [NocnegoBaTenbHOCTb B NOPSAKE BO3pacTaHUs paguyca
1: anekTpoH

2: aapo atoma

3: atom

4: monekyna

BapaHue 2 (OlK-1, OrK-2).
MocnepoBaTenbHOCTb B NOpsiAke BO3pacTaHUs ANMTENbHOCTH

QO ON 2

. HC

MKC
MC
C
MUH
vyac




3apaHwue 3 (Ol1K-1, OrK-2).
Ha pucyHke BEKTOpP MTHOBEHHOM CKOPOCTU TOUKMN NpY ee ABUXEeHUN nNo kpuson AB 3T0:
1. Bektop 1 3
2. Bektop 2

3. Bektop 3 3
4. Bektop 4

5. HeT npaBunbHOro oTBETa

3apaHue 4 (OlK-1, OrK-2).

Yka3aTb NpaBuribHbIA OTBET

Linkn KapHo:

1. CocTouT U3 ABYX M30TEPM U ABYX M3obap
2. CocTounT 13 ABYX M30XOp 1 ABYX nzobap

3. CocTtouT 13 OBYX U30TepM u AByx agnabar
4. 3T0 Kpyrosou npoLecc

3aganue 5 (OlK-1, Ol1K-2).

MocnepoBaTenbHOCTb B NOPSiAKE BO3paCTaHUs ONIMTENbHOCTH
MocnepoBaTenbHOCTL B NOpsiike BO3pacTaHus

1: MmlMNa

2:MNa

3: klMa

4: MlMa

3agarune 6 (OlK-1, OlK-2)

YKkasaTb npaBusbHbIi OTBET

Linkn KapHo:

1. CocTouT 13 ABYX U30TEPM U1 ABYX U3obap
2. CocTonT 13 ABYX N30XOp M ABYX n3obap

3. CocTonT 13 ABYX N30TEPM 1 ABYX agnabart
4. 3T0 KpyroBon npowecc

3apatme 7 (OMK-1, OMK-2)

nOCHeﬂ,OBaTeJ’IbHOCTb B nNopsAnke Bo3pactaHuna TBepaoCcTn matepumana
: nap

. XNOKOCTb

. CTalb

. anmMmas

. HQHOKOMIMO3UTHbIE MeTallJiIn4eckme noKpbITUA

A wWN =

3apaHue 8 (Or1K-1, OlK-2)
CootBeTcTBME MEXAY Buaamm konebaTtenbHbIX CUCTEM U X Neprogamm

MPYXWHHBLIN MaATHUK m
T=2rx|—
k
Pun3nyeckmin MasgTHUK J
T=27|—
mgl
KonebaTenbHbIN KOHTYP T=27JLC
MaTemaTuyecknuin MasiTHUK T Zﬁ\ﬁ

3apaHue 9 (OrK-1, OlK-2)

BBecTn npaBunbHLIN OTBET C KNaBmaTypbl

MepBuyHas obmoTka TpaHchopmaTopa nmeet w;=10000 BUTKOB NMpoBOAA U BKIOYEHA B CETb NEPEMEHHOrO TOKa C
HanpshkeHnem U;=700 B. Yucno BUTKOB BTOPUYHOWM OBMOTKM Wy, ecnn ee conpoTtmeneHme r=1 Om, HanpsXeHne Ha
KoHuax U,=4 B, a cuna Toka B Hel |=1A, 6yoeT paBHo:

B3apaHwue 10 (OMK-1, Or1K-2)

YKasaTb NpaBunbHbIA OTBET

3aK0oH COXpaHeHus aNeKTPUYEeCcKoro 3apsaa:

1. B 3aMKHYTOW cUCTEeMe SHepPrusa 3apsiioB OCTaeTCs NOCTOSAHHON

2. B MoBOW 3NEKTPUYECKN U3ONMPOBAHHOW CUCTEME CyMMa 3apsa0B OCTAaeTCs MOCTOSAHHON
3. B MHepLUManbHbIX CUCTEMAxX OTCcYeTa CyMMa 3apsa0B OCTaeTCs MOCTOAHHOW

4. 3apsg CMCTEMbI He 3aBUCUT OT CKOPOCTU €€ ABWKEHUS



3aganune 11 (OlK-1, OlK-2)

YkasaTb npaBurbHbI OTBET

Cwuna, gencTBytoLlas Ha 3aps, ABWXKYLLMACS B MarHUTHOM none,
1. obpaTHO nponopunoHanbHa ero CKOpocTu

2. He 3aBMCUT OT ero CKoOpocTHn

3. nponopuuMoHanbHa KkBagpaTty ero CKopocTu

4. npaAmMo NpornopLmoHanbHa ero ckopocTu

3apanune 12 (OlK-1, Or1K-2)

YKaxnte npaBuibHbIA OTBET

[OnanekTpuk oTnM4yaeTcs OT NPOBOAHMKA TEM, YTO

1. B HEM He BO3HUKAET pasferieHust 3apsioB B 3NIEKTPUYECKOM Mone
2. OH COCTOMUT U3 HEWTpParbHbIX MOJSIEKYS, @ MPOBOAHUK N3 MOHOB

3. OH He OKa3blBaeT BMMsIHME Ha BHELLUHEE 3NEKTpUYECKOe norse

4. B HEM NpPaAKTUYECKM HET CBOBOOHBLIX 3NTEKTPOHOB

3apganune 13 (OlK-1, Ol1K-2)

YkasaTb NpaBuribHbIA OTBET

Odncnepcusa ceeta - 310

3aBUCUMOCTb NoKasaTens NpenoMneHunst BellecTBa OT YacToThbl CBeTa
3aBUCMMOCTb NoKasaTens NnpenoMneHns OT BeLlecTBa

3aBUCUMOCTb ha30BOWN CKOPOCTUN CBETOBbLIX BOSIH OT YAaCTOThl CBETA
3aBMICMMOCTb CKOPOCTY CBeTa OT cpebl

HeT BEepHOro oTBeTa

agrwON=

3apganune 14 (OlK-1, OlK-2)

YkasaTb npaBusbHbI OTBET

TennoBoe M3ny4yeHne copepLlaeTcs

3a CYeT 3HEepruu, BbiAeNALENCs Npu XMMUYECKON peakLmm
3a CYeT BHYTPEHHEN 3Heprun Tena

3a CYET 3HEeprum BaneHTHbIX 3NIEKTPOHOB

3a cYeT NIOMUHECLIEHLINN 3MEKTPOHOB

. HeT npaBWIIbHOro oTBeTa

MonHbLIN KOMNIEKT TECTOBLIX 3adaHuiA B kopnopaTuBHon TecToBow obonouvke ACT pasmelleH Ha cepBepe YUT
OBIYTC, a Takke Ha canTe YHuBepcuTeTa B pa3gene COO OBIYTC (obpa3oBaTtenbHas cpega B TIMHHOM KabuHeTe
npenogasartens).

abrwnN =

3.2. CooTBeTcTBUE Mexay 6anbHOM U PENTUHIOBOW CMCTEMaMU OLIEHUBaHWUS 3HAHWUN, YMEHWIA, HABbIKOB U (1K)
onblTa AesTenbHOCTW, yCTaHaBNMBaeTCs NOCPEeACTBOM cnegyowen Tabnuubl

BEHb
O6bekT Noka3aTenu oueHnBaHuA Ypose
OueHka pesynbLTaTtoB
OL/EHKM pe3ynbTaTtoB 00y4YeHus
0byyeHus
60 6annoB n meHee «HeynosneTtsopuTensHO» Hun3kmin yposeHb
. 74 — 61 6annos «YOOBNETBOPUTESNBHO» MoporoBsbit ypoBeHb
Ob6yuvatowuics =
84 — 77 6annos «XopoLLo» [MOBbILLEHHBbIV YPOBEHb
100 — 85 6annos «OTANYHO» Bbicokuii ypoBeHb

4. OueHkKa oTBeTa oby4aloLlerocss Ha BOnpockl, 3agayvy (3agaHume) ak3ameHaLMOHHOro buneTta, 3a4eTa,
KYPCOBOIO NPOEKTUPOBaHMUS.
OueHka oTBeTa 06y4YatoLLEerocs Ha BONpockl, 3agavy (3agaHue) sk3ameHauMoHHoro 6uneTa, 3aveta

CogepxaHue Lwkanbl OLeHMBaHNS
3rnemeHTbl oLeHuBaHus | HEYA0BNETBOPUTENbLHO | YA0BNETBOPUTENLHO Xopolwuo OtnmnuHo
He 3auteHo 3ayTteHo 3auTteHo 3auTteHo
CooTeeTcTBMe oTBeTos |l1onHOE 3HauunTenbHble HesHauutenbHble [lMonHoe
hopMynMpoBKam HecooTBeTCTBUE NO MOrpeLIHoCTM MOrpeLUHoCTM COOTBETCTBUE
BOMPOCOB (3a4aHui) BCem Bonpocam




CTtpykTypa,
nocnenoBaTefibHOCTb U
noruka oteseTta. YMeHue

NonHoe
HecooTBeTCTBUE
Kputeputo.

3HauyuTenbHoe
HecooTBeTCTBUE
KpUTEpPUIO

Hes3HauuTenbHoe
HecooTBeTCTBUE
KpUTEPUIO

CooTtBeTcTBME
KpUTEpMIO NpK
OoTBeTe Ha Bce

BOMpPOCHI.
YETKO, MOHATHO,
rpamoTHO 1 cBOOOAHO
manaratb CBOU MbICIN
lNonHoe He3HaHue MmetoT mecTo MmetoT mecTo MNonHoe
HOPMaTUBHON U CYLLIECTBEHHbIE HecyLlecTBEHHbIE [cooTBETCTBME
npaBoBow 6asbl ynyweHms (HesHaHne |ynyLieHus u OaHHOMY KpUTEpPUIO
3HaHWe HOPMaTUBHBIX,  |cneyunanbHOI oonbluen YyacTn 13 He3HaHune OTBETOB Ha Bce
NPaBOBbLIX JOKYMEHTOB  nyTepaTypbl OOKYMEHTOB U OTAENbHbIX BOMPOCHI.
M cneumarnbHOn cneumanbHomn (eanHnYHbIX) paboT
nutepartypebl nutepaTtypbl Mo M3 yncna
Ha3BaHWuIo, obazarenbHom
cogepXaHuio U T.4.). |nuTepaTypsbl.
YMeHune cBas3aTb TeEOpUo |YMeHne cBasaTb YMmeHne cBa3aTtb MNonHoe
C MpakTuKon paboTbl HE  |BOMPOCHI TEOPUUN 1 BOMPOCHLI TEOPUN U [COOTBETCTBME
nposiBNsieTcs. NPaKTUKK NPakTUKN B OaHHOMY
YMeHve yBsisbiBaTb nposiBnsieTcs peako OCHOBHOM KpuTepuio.
TEOpWIO C NPAaKTUKOW, NposiIBNAETCA. CnocoBHOCTb
B TOM Yucne B obnacTtu WHTErpmMpoBaTb
npogeccuoHansHon 3HaHuSA 1
paboTb npuBnekaTb
cBefeHuns us
pasnn4HbIX

HavyHbIX cchep

KayecTBO OTBETOB Ha
[OMNONHUTENbHbIE

Ha Bce pononHuTenbHble
BOMNpOCHI NpenogaeaTtens
AaHbl HEBEPHbIE OTBETHI.

OTBeTbl Ha 6onbLuyto
4yacTb
OONONHUTENbHbIX
BOMPOCOB
npenogasaTtens gaHbl
HeBEepHO.

1. [aHbl HEeNonHble
OTBETbI Ha
OOMNOJTHUTENbHbIE
BOMPOCHI
npenogasaTens.

2. aH oauH
HEBEPHbIN OTBET Ha

[aHbl BEpHbIE
OTBEThHI Ha BCe
[OMONHUTENbHbIE
BOMPOCHI
npenogaBaTens.

BOMNPOChI [JOMONHUTENbHbIE
BONPOCHI
npenogasaTtens.
MpumeyaHue: wutoroBasi oueHka opMUpyeTCcsl Kak cpefHsii apudgmeTmyeckas pesynbTaToB 3NeMEeHTOB

OLleHMBaHu4d




