OueHouYHble maTepuanbl npu hopMmupoBaHUM paboymx nporpamm
aucumnnuH (moaynemn)

HanpaBneHune noarotoBku / cneunanbHOCTb: MpvknagHas MaTemMaTtiika U MHopMaTHka
Mpodcdunb / cneunanusauma:  MaTemaTuyeckoe MOAENMPOBaHWE U BbIYUCIUTENbHAS MaTeMaThka
OucumnnuHa: ousuka

PopmMupyemMbie KOMNETEeHLUN: OrnK-1
1. OnucaHue nokasaTeneun, KPUTEPMERB U LUKaN OLEHMBAHUA KOMMNETEeHLUNA.

MokasaTtenun n KpUTEPUM OLLEHMBAHMS KOMMETEHLNIA

O6bekT YpoBHM CHOPMMPOBAHHOCTN KOMNETEHLMIA KpuTepuii oueHnBaHus
OLIEHKM pe3ynbTaTtoB 0by4eHus
O6yuatowuincs Hn3knin ypoBeHb YpoBeHb pe3yrnbTaToB 00y4YeHust
lMoporoBbi ypoBEHb He HWXe NoporoBoro

[MOBbILLEHHbIN YPOBEHb
Bbicokuii ypoBeHb

Lkanbl oueHMBaHMA KOMNETEHLUIA NPU caadve 9K3aMeHa Uiy 3aveTa C OLIEHKOM

LocTurHyTbin XapakTepucTtumka ypoBHsS COOPMUPOBAHHOCTH LLikana oueHMBaHus
YPOBEHb KOMMeTeHL I Ok3ameH 1 3ayet ¢
pesynbTarta OL/EeHKON
o0yueHus
Huakuin Obyuvatowuncs: HeynoBneTBoputensHoO
YPOBEHb -0bHapyxwun npobenbl B 3HaHWAX OCHOBHOIO y4ebHO-NPorpaMmMHOro
matepuana;

-A0NYCTWI NPUHLMNMANbHbIE OLIMOKM B BbINOMHEHUN 3a4aHUi,
npeaycMOTPEHHbIX NPOrpaMMoi;

-HE MOXET NPOAOIKUTE OBYYEeHME UMK NPUCTYNUTB K
npocheccroHanbHoM AeATeNbHOCTM MO OKOHYaHUM nporpammel  6e3
[OMOSHUTENbHBIX 3aHATUIA MO COOTBETCTBYIOLLEN ANCLMMIIUHE.

MoporoBbin Ob6yuvatowuncs: YaoBneTBOPUTENBLHO
YPOBEHb -0OHapyXun 3HaHne OCHOBHOTO y4ebHO-NPOrpaMMHOro matepuana B

06bEMe, HeobxoaMMOM Ans ganbHenwen yyebHon n npeacroswen

npogeccnoHanbHON OeATeNbHOCTY;

-CNpaBnseTcs C BbIMOMHEHMEM 3a4aHUN, NPeayCMOTPEHHbIX

nporpamMmmom;

-3HaKOM C OCHOBHOWN nuTepaTypow, pEKOMEeHAO0BAaHHON paboyen

NporpaMmmon AUCLUNINHBI;

-00MyCTWIT HETOYHOCTM B OTBETE Ha BOMPOCHI 1 MPU BbINOMIHEHUM 3a4aHWI

no y4yebHO-NporpamMmHOMy mMaTepuany, Ho obnagaeT HeoOXoAMMbIMU

3HaHMAMU ONA UX YCTPaHEHWS MoA, PYKOBOACTBOM npenogaBaTensi.

MoBblweHHbIn  (OByyatowmmncs: Xopouo
YPOBEHb - oBHapyXwun nonHoe 3HaHve y4ebHOo-NporpaMMHOro Matepuana;

-yCMeLUHO BbINOMHWUA 3a4aHnsi, NpeaycMOTPEeHHbIE NPOrpaMmon;

-yCBOWI OCHOBHYIO nuTepaTtypy, peKoMeHaoBaHHY paboyen

nporpamMmmon AUCUMNIVHBI;

-rokasarn cucTeMaTUyeCcKunii xapakrTep 3HaHu y4ebHo-NporpaMmmMHOro

mMaTtepvana;

-crnocobeH K CaMOCTOATENIbHOMY NOMOSIHEHWIO 3HaHWI N0 y4ebHo-

nporpaMMHOMy MaTtepuany 1 o6HOBMNEHMIO B Xo4e AanbHenwwen y4ebHom

paboTbl 1 NpodeccnoHanbHON OeATENBHOCTU




peLlleHnsa nocTaBfieHHOM
3agaun no
cTaHgapTHomy obpasuy
NOBTOPHO.

NPUMEHEHUN HaBblKa Mo
3agaHuam,
peLleHne KOTopbIX BbIno
rnokasaHo
npenogasartenem

NPMMEHeHVe HaBblka
pelleHns 3ajaHnm,
aHanorn4yHbIX TEM,
KoTopble
npegcTaBnan
npenogasarerb,
W npu ero
KOHCYIbTaTUBHON
noaaepxke B 4actu
COBPEMEHHbIX
npobnem.

Bbicokuii Obyvatowuics: OTnu4Ho
YPOBEHb -oBHapyXun BCECTOPOHHUE, CUCTEMATUYECKNE 1 TNyDOKMEe 3HaHUS
y4yebHO-NporpamMmHoOro matepuana;
-ymeeT cBO6OAHO BbINOMHATL 3a4aHus, NpegyCMOTPEHHbIE NPOrpamMmmMon;
-O3HaKOMMIICS C AOMNOSNTHUTENbHOW NUTEpPaTypPOu;
-yCBOWIT B3aMMOCBSI3b OCHOBHbIX MOHATUI ANCLUUMITMH Y UX 3Ha4YeHne Ons
nprobpeTeHus npodeccuu;
-NpOsiIBUN TBOPYECKME CNOCOOBHOCTU B MOHUMaHUKN y4ebHO- NPOrpamMmMHOro
mMaTtepuana.
OnucaHve wWKan oueHNBaHNs
KomneTeHunn oby4atoLerocs oueHuBaeTcs cnegyowmm obpasom:
MnaHnpyembin CopaepkaHue LKanbl OLeHNBaHNSA
YPOBEHb OOCTUTHYTOrO YpOBHS pe3ynbTata obyyeHust
pesyrbTaros HeynoBneTBoputensHo | YOOBNETBOPUTENBHO Xopouo OTnnyHo
0CBOEHMs He 3auTeHo 3a4yteHo 3ayTeHo 3ayTeHo
3HaTb HecnocobHocTb OOGyuvatowniics Ob6yuvatowniics Ob6yuvatowniics
oby4atoLlerocs cnocobeH OeMoHCTpupyeT OEeMOHCTpupyeT
CaMOCTOSITENbHO CaMOCTOSITENbHO CMOCOBHOCTL K CMocoBHOCTL K
NPOAEMOHCTPUPOBATL | MPOAEMOHCTPMPOBATE | CaMOCTOSATENbHOMY CaMOCTOSTENbHOMY
HanuMumne 3HaHUM Npu Hanuune 3HaHWM Npu NPUMEHEHUI0 NPUMEHEHMIO 3HaHW B
peLleHnn 3agaHuin, peLleHnmn 3agaHuin, 3HaHMIN NpK Bblibope cnocoba
KoTopble 6binu KoTopble 6binn peLUeHun 3agaHnn, | pelueHns HEU3BECTHbIX
npeacTaBneHbl npeacTaBneHbl aHarorm4YHbIX TEM, WNN HeCcTaHOaPTHbIX
npenogaBaTenem npenogasaTenem KoTOpble 3agaHun u npu
BMecTe ¢ 0b6pasLom BMECTE C npeacTaBnan KOHCYNbTaTMBHON
UX peLleHust. 0o6pasLoM 1x peLueHus. npenoaasarerb, NoAAEpXKKe B YacTu
1 npu ero MEeXONCUMMITMHAPHbIX
KOHCYIbTaTUBHON CBSA3eN.
NOAAEPXKKE B YacTu
COBPEMEHHbIX
npobnem.
YMeTb OrtcyTctBHE Y Obyuvatowwniics Ob6yuvatowniics Obyuvatowmiics
oby4atoLlerocs OeMoHCTpupyeT NpogeMOHCTpupyeT OEeMOHCTpupyeT
CaMOCTOSATENBHOCTU B | CaMOCTOSATENLHOCTb B | CaMOCTOSATENbHOE CaMOCTOSITENbHOE
NPYMEHEHWUM YMEHWUW MO | NPUMEHEHUMN YMEHUIN | MPUMEHEHME YMEHWUIA| MNPUMEHEHWUE YMEHUW
NCMNOnb30BaHUI0 peLleHns y4ebHbIX peLleHns 3adaHui, | peLleHust HEM3BECTHbIX
METOZ0B OCBOEHNS 3aJaHui B NOJSIHOM aHarnorn4YHbIX TEM, W HECTaHOAPTHbIX
y4ebHOM OMCUMMANHBI. COOTBETCTBUM C KoTOpble 3afaHun u npm
obpasLom, npeacTaBnsn KOHCYNbTaTMBHOM
OaHHbIM npenogasarenb, noanepxke
npenogasaTenem. n nNpu ero npenogaBaTens B 4acTu
KOHCYNbTaTMBHOMN MeXANCUMUMIMHAPHbIX
NOLAEPKKE B YacTu cBA3EN.
COBPEMEHHbIX
npobnem.
Brnagetb HecnocobHocTb Obyuvatowmica Ob6yuvatowwuics Ob6yuvatowuics
CaMOCTOATENBHO OEeMOHCTpupyeT OEeMOHCTpupyeT OEeMOHCTpUupyeT
NposIBUTb HaBbIK CaMOCTOATENBHOCTb B | CaMOCTOATENbHOE CaMOCTOSITENbHOE

NpYMeHeHNe HaBblka
peLleHNsa HEN3BECTHbIX
W HeCTaHO4aPTHbIX
3agaHnn n npu
KOHCYIbTaTUBHON
noaaepxke
npenogaBaTensi B 4actu
MEXANCUUMIMHAPHBIX
CBSA3en

2. MepeyeHb BOMPOCOB M 3aAay K 3K3aMeHam, 3a4eTaM, KYpCOBOMY NPOEKTUPOBaHUIO, NaGopaToOPHbIM




2. MepeyveHb BONPOCOB M 33Aa4 K 3K3aMeHaMm, 3a4eTaM, KYypCOBOMY NMPOEKTUPOBaHMIO, TabopaTOPHbLIM 3aHATUSM.

MprMepHbIN NepeyeHb BONPOCOB Kk NlabopaTopHbIM paboTam:
KomneteHuus OIlK-1:

2 cemecTp:

1.
2.

UTto Takoe usmeperue? Kakve Buabl M3MepeHuii Bbl 3HaeTe? Yem OHM xapakTepusytoTcs?
UTo Takoe norpeLlHocTb (owmnbka) namepeHna? Kakue Buabl NOrpeLLUHOCTEN CyLwecTBYOT? MpuUymHbI NX

BO3HUKHOBEHUA.
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59.

UTo Takoe abconoTHasa u oTHocuTenbHasa owmnbka? B kakux eguHuuax oHU namepsawTca?

. AJ'IFOpI/ITM BblYMCNEHUS OLWNBOK npn NpAMbIX N KOCBEHHbIX U3MEPEHUAX.

I'Ipanma n3mepeHna AnnHbl C NOMOLLBIO LUTaHIreHUMPKYNna 1 MUKpoMeTpa.

. MoHsATHe cunbl, Maccel.

. 2" 3akoH HbloTOHa 1 ero (popMyMPOBKN.

. UTo Takoe koHCcepBaTMBHas U guccunatuBHasa cuctemMbl? MNoHATUE NOTEHUMansHoro nons.
. CchopmynmpoBaTb 3aKOH COXPaHEHUSA MEXaHUYECKOW SHEPTUN.

CpepHsist cuna ygapa wapuka o penbc (BbIBOA).
YUto Takoe yaap? Ynpyrum n Heynpyrun ygapsol.
KoadhpmumeHT BoccTaHOBNEHNS.
3aKoH COXpaHeHMs UMMynbCca U 3aKOH COXpaHeHUs 3Heprun  Ans abconTHO ynpyroro yaapa.
3aKoH coxpaHeHUs MMMNynbCca U 3aKOH COXPaHeHUs 3Heprnm ana abconuTHO Heynpyroro yaapa.
CKOpOCTb Wapuvka nNpy NPOXOXAEHMUM NONOXEHU paBHOBeCKs (BbIBOA).
MoMeHT nHepLmm maTepuanbHOM TOYKK, TBEPAOro Tena.
Mneyo cunbl. MOMEHT cunsbl.
OCHOBHOW 3aKOH AMHAMMWKKN BpallaTenbHOro ABMXXEHNsI TBEPAOro Tena.
KuHeTnyeckasa aHeprus n pabota npu BpallaTenbHOM OBUKEHUN.
Teopema LTtenHepa.
MpaeanbHbI ras. YpaBHeHMe COCTOSHUA naeanbHoro rasa.
BHyTpeHHsia aHeprusi, paboTa naeansHoro rasa.
lMepBoe Hayano TepmoaMHamMuku. NMpUMeHUTL ero K nusonpoLeccam.
Aanabatnyeckmin npouecc (l-oe Hayano, ypaBHeHue NyaccoHa).
MokasaTenb aguabatskl. Yucno creneHen ceobobl i, Tennoemkoctut Cpu Cy.
ABneHuns nepeHoca.
Mpupoaa BA3kocTW. [paaneHT CKopoCTy.
YpaBHeHWe BA3KOCTM (3aKkoH HbloTOHA).
KoadpduumeHT BA3KOCTU (BbIBOA pacyeTHON hopmynbl).
Yucno PenHonbaca. Bpems penakcauumu.
MexaHu4yeckue OeryLine BomHbI: MONEpPeYHbIE U NPOAOIbHBIE.
YpaBHeHue GeryLien BonHbl.
CKopoCTb nonepevHom 1 NpogosibHON BOJTH.
CB#A3b ONUHBI BOMHbI, CKOPOCTM M 4acToThbl BeryLLen BOsHblI.
CTtosiune BOMHbI, UX NPUHLMNManbHOE OTNnYne oT BCeX APYrux BUOOB BOJH.
YpaBHeHue cTosiHel BOrHbI. [Ty4HOCTU U y3ribl.
IMpOBOOHUKM B SNEKTPUYECKOM MOfe.
OnNeKkTpoeMKOCTb MPOBOAHMKA.
KoHaeHcaTop. ONekTpoeMKoCTb NOCKOro koHaeHcaTopa (BbIBog).
ONeKTPOEeMKOCTM NapanfienbHO 1 NocneaoBaTeNlbHO COEAUHEHHbIX KOHOEHCATOPOB.
OnekTpryeckas cxema no U3MepPEeHNo EMKOCTU KOHAeHcaTopa (HasHaYeHre BCex aNIeMEHTOB).
XapaKTepuCTUKN INEKTPUYECKOro ToKa, 3akoH Oma B anddepeHumnansHon dopme.
3amMkHyTas anekTpuyeckas Lenb. 3akoH Oma B MHTerpansHon opme.
3akoH [xoyns-JleHua B MHTerpansHon opme.
dunsunyecknn cmbicn 3AC.
MonesHas MOLIHOCTb, €€ 3aBUCUMOCTb OT CONMpOTUBNEHNs R. YcrnoBue makcumyma.
HanpsikeHHocTb nons. MNMoteHuyuwan. CBasb Mexay HUMMU.
CunoBble 1 9KBUMOTEHLUMANbHBIE MOBEPXHOCTM NOJIS TOYEYHOro 3apsaaa.
OCHOBHbIE 31IEMEHTbI 3NIEKTPOHHO-ITYYEBOM TPYOKU (YepTex).
CKOpOCTb 3nEeKTPOHOB, NPOLUEALNX BTOPON aHoAd. Beisog dhopmynbl.
TpaeKkTopus 3reKTPOHOB B MPOCTPAHCTBE OTKIMOHSAIOLLMX NIACTUH.
Ounone. Mnevo gunons. 3NekTpuyeckMii MOMEHT AMMONS.
ABneHvne nonsipusauun guanekTpuka. Bektop nonsipusauum.
®duU3n4eCcKMit CMbICN OUANEKTPUHECKON NPOHULLIAEMOCTH BeLlecTBa.
CerHeToanekTpukn, NX oTNNYMS OT OCTanbHbIX ANINEKTPUKOB.
'mctepesuc. MNokasatb Ha neTne ructepesnca Hocr. (MM Pocr) M Evoopy,
Uto Takoe marHeTpoH? Ero cxema (BuA cBepxy).
lMokasaTb Ha cxemMe MarHeTpoHa HanpaBrieHNe BEKTOPOB:

a. U — CKOPOCTb 3MNEKTPOHa,

b. B — BekTOp MHAYKUMM Ansa noboro HanpasBneHns Toka,
F — cuna JlopeHua.



60. M306pa3nTb TpaekTopmio 3NIEKTPOHOB B MarHETPOHE NPW Pas3nnyHbIX 3HAYEHNSX TOKOB B CONEHOMAE.

61. 3akoH Amnepa.

62. Cuna JlopeHua.

63. BekTop MarHMTHOM MHAYKUUN, HANPSPKEHHOCTb MarHNUTHOMO NOJSA, MarHUTHasA NPOHMLAEMOCTb cpeapbl.

64. 3akoH buo-Caeapa-Jlannaca.

65. BekTop nHaykumm B MmarHuTHOro nons 6eCKOHeYHO ANNHHOIO NPSIMONMHEHOIo NPOBOAHUKA € TOKOM | (dbopmyna).

66. BekTop nHAaykumm B marHMTHOro nonga Angd otpeska NpoBOAHMKa ¢ TOkoM (cpopmyna).

67. BekTop nHaykumm B MarHUTHOro nonsi B LLEHTPE KPyroBoro Toka (dopmyna).

68. ABneHne anekTpomarHuTHon nHaykuun. Onpegenexne. MNpasuno JleHua.

69. 3akoH Papages, ero BbIBOA.

70. Tokv npu 3amblkaHUX 1 pasMblkaHuy Lenu. AsnexHme camonHaykummn, 3OC camomHaykumm (popmyna).

71. lHOYKTVBHOCTb KaTyLku. B3aumHas MHOYKTMBHOCTb KaTyLLEK.

72. BuxpeBble Tokn. BpeaHbl oHu nnu nonesHsl? Noyemy cepaeyvyHukM TpaHCcopMaTopoB He AenakoT ChAOoWHbIMU?

73. Kakune cBeTOBblE BOJHbI ABMAIOTCS KOFr€PEHTHBIMN?

74. WHTepdepeHuus, onpeaeneHue.

75. TeomeTpuyeckas v onTuyeckas AnuHa nyTu, oNTUYeckas pasHoOCTb X0A4a, YCIIOBMS MakCMMyMa U MUHUMYyMa.

76. YcraHoBKka Ans «koneu HbloToHay, Xxo4 nyyen B HEW.

77. [pakTnyeckoe NpUMeHeHne sBneHns nHTepdepeHLn ceeTa.

78. [Owndbpakuua ceeta, onpegeneHue.

79. MpuHuwmn MNorreHca — ®peHens.

80. ®pPOHT BOMHbI TOYEYHOIO 1 BECKOHEYHO YAanNeHHOro NCTOYHMKOB, PUCYHOK.

81. Metog 30H ®peHensa Ang Kpyrnoro oTBepcTus. YCnoBus MakcumymMma u MMHMMyma B Todke M akpaHa.

82. MeTopg 30H A4ns Wenu, ycrnoBns MakcuMyma v MUHUMyMa.

83. BHewHun cotoadpdekT, onpeaeneHue.

84. YpasHeHue poToachdekTa.

85. 3akoHbl hoToadhdekTa.

86. YcTpoKncTBo (hoToanemeHTa.

87. TMpuHUMN paboTbl POTOYMHOXUTENS.

88. Mogenu atoma TomcoHa, Pesepdopaa, Bopa.

89. T[loctynatbl Bopa 1 nponcxoxaeHne nMHen4aTbiX CNEKTPOB.

90. NmeeTca nu kakan-nnbo cBA3b MeXAy YacToTon obpalleHns aNeKTpoHa BOKPYT siApa atoMa Bogopoaa 1 4acToTon
ero n3nyyeHuna? ) }

91. BbiBECTM (hOPMYribl ANA ONpeaerieHnst CKOPOCTM anekTpoHa Ha n” opbute v paguyca n” op6uThI.

92. OxapakTepn3oBaTb U3MEHEHUSA KUHETUYECKOW, NOTEHLMANBHOW 1 NOJHOW 3HEPruii 3rekTpoHa B aTOMe Npu ero
yAaneHuu ot sgpa.

93. YTto Takoe BaneHTHas 30Ha, 3anpeLleHHasa 30Ha U 30Ha NPOBOANMOCTU?

94. Kakve nonynpoBOAHWUKM Ha3blBalOTCA COOCTBEHHBLIMU, @ Kakue — NpUMeCHLIMN?

95. OT yero 3aBMCUT KOHLEHTpauusi CBOOOAHbIX HOCUTENEN 3apsaaa B N-NONyNnpoOBOAHMKE U B P-MOMYNPOBOSHNKE?

96. OcobGeHHOCTN TEMNEPATYPHOW 3aBUCUMOCTU MEKTPONPOBOAHOCTM NOMYNPOBOLHUKOB.

97. OcobeHHOCTU TeMNepaTypHOWN 3aBUCUMOCTM SNEKTPONPOBOAHOCTM METanmos.

98. T[lornoleHne, CNOHTAHHOE U BbIHYXOEHHOE N3MNy4YeHus.

99. OCHOBHbIE KOMMOHEHTbI ONTUYECKOro KBaHTOBOIo reHepatopa. Oxapakrepn3oBaTb UX.

100. Kakoe cocTosiHue cpefbl Ha3blBaeTCA MHBEPCHbIM?

101. TNoyemy cMeCb renus 1 HeoHa ABMSETCH XOpoLUen akTMBHOW cpeaon Ang razosoro OKI™?

OTnuumsa nasepHoro nUsny4yeHnst ot ndoro Apyroro N3ny4eHus.

MpumepHoe cogepxaHne pacyeTHo-rpadmnyeckux padbotsl PIP Ne 1:
KomneteHuma OIl1K-1:

BTopoli cemecTp:
1 3apava: KameHb BpolueH BepTuKanbHO BBEPX C HaYasnbHOW CKOPOCTBIO ) = 2()MC . Mo ucteyeHnmn, Kakoro BpemeHu

HaxoauTca Ha BbicoTe h=15m ? Hanmtm ckopocTb KamHA Ha 9Tow BbicoTe. ConpoTuMBneHMem Bo3dyxa npeHebpeuyb.
MpuHATE g :101‘%2 .

2 3apava: 3BykoBble KonebaHus, umetowme vactoty v =0,5x/y v amnnutyay A =0,25um, pacnpocTpaHAoTCA B
ynpyron cpege. OnuHa BonHbl A = 70cm . Haiitn: 1) cKOpoCTb pacnpocTpaHeHWsi BOMH; 2) MakcuMarnbHYl0 CKOpOCTb
yacTu, cpeapl.

3 3apgava: [Ouck paguycom r =201 Bpawaetca cornacHo ypaBHEeHMto go:A+ Bt+Ct®, roe A=38ai,

A=21 6""%, N =01 6aa~3_ OnpefennTb TaHreHuManbHoe, HOpMarbHOEe W MOMHOE a, YCKOPEHMUSI TOYEK Ha OKPYXKHOCTM
fi

avcka ans momenta spemenn t=10C .

4. 3apayva: NNnoTHoCTb rasa p npu gaeneHun p = 96 klMa n temnepartype t = 0°C pasHa 1,35 r/n. Hantn monsipHyo maccy
M raza.

5. 3agava: OnpeaenuTb AaBnenvs p; U p, rasa, cogepxaliero N = 10° MOJeKyn n umetoLLero oobem V = 1 cm®, npu
TemnepaTypax T; =3 Kn T,= 1000 K.



MpumepHoe cogepxaHne pacyeTHo-rpadmyeckmx pabotsl PIP Ne2:
KomneteHuus OIlK-1:

6. 3apava: K 6atapee ¢ 34C ¢ = 300 B BkntoyeHbl ABa NNOCKMX KoHAeHcaTopa eMkocTamu C; = 2nd n C, = 3nd.
Onpepenutb 3apsg Q u HanpsbkeHne U Ha nnacTUHKaxX KOHAEHCATOpPOB MpW MocriefoBaTenbHOM WM napannenbHOM
coeNHEHUSAX.

7. 3apava: [1Ba oguHaKoOBbIX 3apsKeHHbIX LWapa Haxo4ATca Ha paccTtosHuu I =60cm . Cuna oTTankueaHbs Fl

wapos 70-10°H . Mocne Toro Kkak Liapbl MPWUBENW B COMPUKOCHOBEHME W YAAMWMM OPYr OT APYra Ha fpexHee
paccTosiHMe, cuna oTTankuBaHbsi BO3pocna v ctana pasHoi F, =1,6-10"" H . BbiuucnnTb 3apsigbl Gy U Jp, KOTOPbIe

ObINM Ha LWapax 40 UX COMPUKOCHOBEHMS. [nameTp LWapoB cYMTaTb MHOMO MEeHbLUMM PacCTOSIHUSE MEXAY HUMU.
8. 3ajaya: OnekTpoH B HeBO3GYKAEHHOM aToMe BOAOPOAa ABWKETCS BOKPYr siApa MO OKPY)XHOCTW paaumycoMm

r =53nm . BblMMCIUTL MarHUTHBIA MOMEHT p,, OKBMBANEHTHOTO KPYyroBOro TOKa W MEXaHWU4ecKuin MOMeHT M,

OENCTBYIOLLMI Ha KPYroBOW TOK, €Cny aToM MOMELLEH B MarHUTHOE none, NMHWMU WHAOYKUMM KOTOPOro napansenbHbl
NMOCKOCTN OpOuTbl anekTpoHa. MarimTHasa nHaykumst B nons pasHa 0,1Tn.

9. 3amaua: OneKTPUYECKOE MONe CO3AaHO ABYMsi TodeduHbimu sapsigamu Q =40iEEé u Q, = —10iEé
Haxopawmmmucst Ha pacctosiin d =10A1  gpyr ot gpyra. OnpeaenuTb HaNPsSXXEHHOCTL MONSA B TOYKE, yAaneHHOR oT
nepsoro 3apsiga Ha I, =121 v ot BTOpOro Ha I, = 6fi

MpumepHoe cogepxaHne pacyeTHo-rpadmnyeckux paboTbl PIP:
KomneteHuus OIlK-1:

1 3apgava: Ha koHuax megHoro npoBoga anvHon | = 5 M noggepxunBaeTca HanpshkeHne U = 1 B. Onpegenutb
NAOTHOCTb TOKa | B MPOBOAE.

2. 3apayva: 1o TOHKOMY NPOBOAHWKY, U30THYTOMY B BMAE NPaBUITbHOIO LLECTMYTONIbHUKA CO CTOpoHon a =10 cm, nget
ToK | =20 A. OnpegennTb MarHUTHYK MHOYKUMIO B B LLEHTPEe LLeCTUYronbH1Ka.

3. 3apgaya: B ogHopogHoM marHuTHOM norne ¢ nHaykumen B = 0,01 Tn nomelleH npamor  NpoBOAHUK AnMHOW | = 20
cM (noaBoasiLme npoBoaa HaxoasaTtcest BHe nons). Onpegenuts cuny F, 0ENCTBYIOLLYIO HA NPOBOAHMK, €CNN MO HEMY Te4veT
Tok | =50 A, a yron @ mexay HanpaBneHMeM Toka U BEKTOPOM MarHUTHOM MHAYKUMK paBeH 30°.

4. 3apava: OnTudeckas pasHOCTb xo4a A ABYX MHTepepUpyOLLUX BOSTH MOHOXpoMaTU4yeckoro ceeta pasHa 0,3 A.
OnpegenuTb pasHOCTb has AP.

5. sapava: Onpegenutb aHeprno poToHa €(POTOHa, COOTBETCTBYIOLLErO BTOPOM NMHMKU B NEPBON MHAPaKPACHON
cepun (cepum MaweHa) atoma Bogopoaa.

6. 3apadva: Kakylo 4acTb Maccbl sgpa HeWTpanbHOro atoma MNIYyTOHWS COCTaBMNSET Macca €ro 3MeKTPOHHON
obonoykn?

7. 3apava: Paguyc BTOpOro TeMHoro komnbua HblOTOHa B OTpaxxeHHOM cBeTe r, =0,4 mm. Onpegenutb pagunyc R
KPVBU3HbI MSIOCKOBLIMYKION NNH3bI, B3ATOW ANSA ONbITa, €CNY OHa OCBELaeTcs MOHOXPOMaTUYECKUM CBETOM C ANUHOM
BOMHbI A = 0,64 MKM.

8. 3agava: OnpenenuTtb 3Hepruto € poToHa, MCNycKaeMoro Npu NEPEXoe 3MeKkTpoHa B aToMe BoAopoaa C TPETLENO

3HEPreTUYEeCcKoro ypoBHsi HA OCHOBHOM.

9. 3agadva: OnpegenuTb NepBbI NOTEHUMaN Bo3byxxaeHns @1 Booopoaa.

MprMepHbIE BONPOCHI MO 3almMTe pacyeTHo-rpadmyeckux pabor:
KomneteHumss OIK-1:

1. Kakve oCHOBHbIe 3aKOHbI U SABMEHUS UCNONb3YTCA B AaHHOW 3agjade?
2. KakoB gom3nyeckuii cmbici 3agadun?

. Pacckasatb xof pelueHus sagayv.

. MNouemy npw pelweHnn 3agayn ncnonb3yeTcs onpegeneHHas opmyna?
. Kak BbibupaeTca hopmyna ans peweHns 3agaymn?

. MoxeT nu 6bITb Apyroe pelweHne 3agayun?

. MOXHO N1 uHTerpanbHoOe pelleHne 3agadm 3ameHnTb guddepeHumanbHbIM?
. Kakne mogenun ncnonb3ylotcst npy pelieHny 3agaymn?

. Kakne gonyweHus caenaHsl npu pelieHun 3agadm?

10. Kakasi paaMepHOCTb NPUMEHEHA NPU peLleHnn 3agayvmn?

11. MoxHo nu pelunTb 3agavy B apyron cucteme, Hanpumep CIrC?

O©oO~NO O W

MpumepHbIe NpaKkTUYeckne 3agaym (3agaHus) u cuTyauum
KomneteHuma OIlMK-1:



1. KameHb 6polleH BepTUKarbHO BBEPX C HayarnbHOW CKOPOCTbIO U, = ZOMC. Mo ucteyeHumn, Kakoro BpemMeHu

HaxoguTcs Ha Bbicote N =15m? HaifTu ckopocTb KaMHs Ha aTol BbicoTe. CONpoTUBREHNEM BO3ayxa npeHebpeub.
MpuHsATE @ :1OJ‘%2 .
c

2. Mo ayre okpyxHocTn pagmycom R =10m psmxketca Touka. B HEKOTOPbLIN MOMEHT BPEMEHM HOopMaribHoe

yCKOpeHue ToYkM a, = 4,9”/2 ; B 3TOT MOMEHT BEKTOPbI MOMIHOIO M HOPMAsibHOrO YCKOPeHUi obpasytoT yron ¢ = 60°.
c
Hantn ckopocTb U ¥ TaHreHumanbHOe YCKOPEHNe d_ TOUKMW.

3. Teno, GpolweHHoe C GallHW B rOPU3OHTANIbHOM HaMpaBleHWN CO CKOPOCTbI U = ZOMC, yrnarno Ha 3emMmio Ha

paccTosiHum S (0T oCHOoBaHMM GallHW) BABOe OornblueM BbicoTbl h 6alHu. HanTu BbicOoTy GaluHm.
4. Ouck pagmycom F=20f1 Bpawaetcs cornacHo ypasHenmio @ =A+Bt+Ct® | rpe A=30833 ,

A_ 4028 & 4 0aa
A=-1 5 N=01 ey OnpenenuTe TaHreHUMarnsHoe, HOpMarbHOE W MOMHOE a, YCKOPEeHWsI TOYeK Ha

OKPY)XHOCTM Ancka ans momeHTa Bpemenn t=10C .
5. BUHT aapocaHeit BpaLuaetcs ¢ yactotont N = 360mun . CKOPOCTb MOCTYNaTeNbHOrO ABKEHUS adpocaHei

paBHa L =54 KMq . C KaKoW CKOPOCTbIO U ABWMXXETCA OAMH U3 KOHLIOB BUHTA, €cnn pagmyc BuHTa paseH R =1u.

6. OnpegenuTb gaBneHnsa p,; W p, rasa, cogepxatiero N = 10° MOJSeKyn 1M umetowiero oovem V = 1 cm’®, npu
Temnepatypax T, =3 K un T,=1000 K.

7. Kakorn obbem V 3aHMMaeT cMecCb a3oTa Maccolm m; = 1 Kr U rennss maccoi m, = 1 Kr npu HopmarbHbIX
yCroBusix?

8. B 6annoHe BMecTuMocTbto V = 15 i1 Haxoantcs cMecb, cogepkawas m; = 10 r sogopoaa, m, = 64 r BOASHOro napa
n mz = 60 r okcnaa yrnepoga. Temnepartypa cmecu t = 27°. OnpegennTtb AasrneHuve.

9. Kakyto ycKOpsHLLYHO pasHOCTb NoTeHumnanos U AOMmMKEeH MNPOWTU  SMEKTPOH, YTOObI NONyYnTb CKOPOCTb U = 8
Mwm/c?

10. 3apsa paBHOMepHO pacnpegeneH no 6€CKOHeYHON NNOCKOCTN C MOBEPXHOCTHOW  MAOTHOCTLIO 0 = 10 HKn/m?.
OnpepnennTb pas3HOCTb NOTEHLMANOB ABYX TOYEK MOMsi, O4HA M3 KOTOPbLIX HAXOAUTCH Ha MIIOCKOCTUW, a Apyrasi yaaneHa ot
Hee Ha paccTosiHue a = 10 cwm.

11. K 6arapee ¢ 3AC ¢ = 300 B BkntouveHbl ABa NMOCKMX KoHAeHcaTtopa emkoctsmun C; = 2n® n C, = 3nd.
Onpepenutb 3apsg Q u HanpsbkeHne U Ha nnacTMHKax KOHOEHCATOPOB MpW nocrneaoBaTeNbHOM M napanfiesfibHOM
COEOUHEHMUSIX.

12. Ha koHuax megHoro nposoga anvHon | = 5 M nogaepxmsaetca HanpskeHne U = 1 B. OnpegenuTb NfOTHOCTb
TOKa j B NpoBOAe.

13. o TOHKOMY NPOBOAHMKY, U3OTHYTOMY B BUAE MPaBUITbHOMO LLECTUYTONbHMKA CO CTOpoHOM a =10 cm, nget 1ok | =
20 A. OnpefgenuTb MarHUTHYIO MHAYKUMIO B B LEeHTpe WeCTUyronbHuKa.

2. ObmoTKa coneHouaa coaepkuT ABa Cros, NAIOTHO Npuneravwmux pyr K Apyry BUTKOB  NpoBoAda AuaMeTpom d
=0,2 mm. OnpegenuTb MarHUTHY MHAYKUMIO B Ha ocu coneHouaa, ecnuv no nposofy naet Tok | = 0,5 A.

14 B ogHOpPOAHOM MarHUTHOM norne ¢ uHaykumen B = 0,01 Tn nomelleH npamon npoBoAHWK AnvHon | = 20 cm
(noaBogsLwwme npoBoaa HaxoaaTcs BHe nons). Onpegennte cuny F, 4eNCTBYIOLLYIO Ha NPOBOAHUK, €CNK N0 HEMY TeyeT TOK
| =50 A, a yron @ mexay HanpasrneHueM Toka 1 BEKTOPOM MarHUTHOM MHAYyKUMK paBeH 30°.

15. Pamka ¢ Tokom | =5 A cogepxxut N = 20 BUTKOB TOHKOrO npoBoga. Onpeaenntb MarHUTHbIA MOMEHT P, PaMKu C
TOKOM, ecrvt ee nrnowaab S = 10cm’.

16.Mo Butky paguycom R =10cm TeuyeT TOK |=50 A. BUTOK NnomeLLeH B ogHOpoAHOE MarHuTHoe none (B =
0,2 Tn). OnpegenuTe MOMEHT cunbl M, gencTBylOWEen Ha BUTOK, €CNN MIIOCKOCTb BUTKa cocTasBnsieT yron ¢ = 60° ¢
NNHUAMW UHAOYKUNN.

17. NpoToH BReTen B MarHUTHOE none neprneHauKynspHO NUHUSM MHOYKLUMKW KU onucan ayry paavycom R = 10 cwm.
OnpepnenuTb CKOPOCTb U NPOTOHA, eCnv MarHuTHasa nHaykumsa B =1 Tn.

18. Paguyc BTOpOro TeMHoro Kornbua HbloTOHa B oTpaxkeHHOM cBeTe I, =0,4 mm. Onpegenute pagnyc RKpUBU3HBI
MIOCKOBBIMYKIION JIMH3bI, B3SATON ANS OMNbiTa, €CNN OHA OCBELLaeTcd MOHOXPOMAaTUYECKMM CBETOM C ANMMHOW BOSHbI A =
0,64 mkm.  [125 mMm]

19. Ha nnactuHy ¢ wenbto, WwnpmnHa kotopon a= 0,05 MM, nagaeT HOpManbHO MOHOXPOMAaTUYECKUI CBET C AJIMHON
BonHbl A = 0,7 mkm. Onpeaenntb Yron ¢ OTKNOHEHUS ny4yein, COOTBETCTBYIOLWMIA NepBoMY AUGPAKLMOHHOMY MaKCUMyMY.

20. OundppakunoHHas pelueTka, OcCBelleHHass HOpManbHO najaloLllvMM MOHOXPOMAaTUYECKUMM CBETOM, OTKIOHSET
CMeKTp TpeTbero nopsaka Ha yron @; = 30°. Ha kakon yrong, OTKINOHSIET OHa CNeKTp YeTBepToro nopsaka?

21. Yron npenomneHusa nyya B Xuakoctu i = 35°. OnpenenuTb nokasaTenb MPenoMNeHus 1 XuakocTu, ecnm
N3BECTHO, YTO OTPAXKEHHbIV MYy4YOK CBETA MakCMMaribHO NONApPU30BaH.

22. Bbluncnntb ANWHY BOMHbI Ae bponns A ons anekTpoHa, npolleawero YCKOpSLWYy pasHOCTb noTeHumnanos U =
22,5 B.

23. BbiumncnuTb gnviHy BonHbl e bponna A, anst npoToHa, ABWXKYLLIErocs CO CKOpocTbio U = 0,6 ¢ (¢ - CKOpoCTb CBETa B
Bakyyme). OuUeHUTb C MNOMOLUbD COOTHOLUEHUS HeonpedeneHHOCTEeN MUHUMAnbHY KUHETUYECKYID 3SHEpruio
TmindNEKTPOHA, ABMXYLLIErocs BHYTpU cchepunyeckon obnactn  guametpom d = 0,| HM.



MpumepHbIN NepeyYeHb BOMPOCOB K 3K3aMeHY:
KomneteHuus OIlK-1:

10.
11.

12.
13.

14.
15.

16.

17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.

31.
32.

MexaHwnka

MatepwnanbHas Todka. Cuctembl otcyeTa. KnHemaTuka noctynatensHoro asvkeHus. Tpaektopus. MyTb. CpeaHsas
ckopocTb. MrHoBeHHasi CKOPOCTb.

CpenHee yckopeHue. MrioseHHoe yckopeHue. KacatensHoe n HopmansHoe yckopeHue. PaBHOMepHoOE 1
paBHOYCKOPEHHOE ABWKEHNE.

[BmxeHune Tena, 6pPOLIEHHOro NOA YrNOM K FOPU3OHTY.

Buapbl B3aumoaencTaumm B npupoae. XapakTepucTmKn HEKOTOPbLIX CUM: CUMa TSHKECTU U BEC Tena, CUMbl TPEHUS U
yrpyrocTu.

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

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

OnpepgeneHne mexaHudeckon paboTbl (MOCTOSHHOW U MeHsALWwencs) cunel. paduryeckoe npegcrasneHne
paboThbl.

KuHeTnuyeckas aHeprusi. CBA3b KMHETUYECKOMW aHeprum ¢ paboTon. Mprumepsi.

KoHcepBaTtuBHble cunbl. [loTeHumaneHoe none. MNoTeHunansHas aHeprusa 1 ee cBA3b ¢ paboTton. MNMoTeHunansHas
3HEprns Tena B nomne TAXeCTn 3eMnun. JHeprus CxaTon NPYXuHbl.

MexaHu4yeckas aHeprus. 3akoH COXpPaHEHUs MexaHn4Yeckon aHeprun. Npumepsl.

KnHemaTuka BpallaTenbHOro ABMXeHus. YrnoBoe nepemeLLeHme, yrinoBas CKOpOCTb U YrIOBOE YCKOPEHNE.
BeKTOpHbIN xapakTep BenuymH. YactoTa n nepmog BpaLleHums.

OnpegeneHune momeHTa cunbl. NMnedo cunbl. OCHOBHOE ypaBHEHWNE AVHAMUKN BPaLLATENbHOIO OBVDKEHWS.
MoMeHT nHepumn abcomntoTHO TBEPAOro Tena (BblYUCIEHNS MOMEHTOB MHepLMKN). PU3NYECKUIA CMbICTT MOMEHTA
nHepummn. Teopema LtenHepa.

OnpegeneHne MOMeHTa MMMynbca. 3akOH COXpaHEHUst MOMEHTa umnyrnbca. MNpumepsi.

KuHeTuuyeckasi aHeprusa Bpallatolleroca tena. PaboTta npu BpawatensHOM ABWKEHUW. HEPrUsa KaTALLEerocs
uunuHapa.

MoctynaTbl AnHWTENHA. MNMpeobpasoBaHusa JlopeHua. Cnepcteus n3 npeobpasoaHun JlopeHua.
OaHOBPEMEHHOCTb.

Cnepcteusa n3 npeobpasoaHuin JlopeHua. JlopeHUeBO CokpalleHne AnuHbI.

Cnepcteus n3 npeobpasosaHun JlopeHua. 3amegnexve spemenn. iHtepsan.

Penatneuctckas guHamuka. Penartnesuctckas macca. B3aumocBsiab aHeprnm n macchl.

TepmoguHamMmuka

OcHOBHOE ypaBHEHME MOMEKYNSIPHO-KMHETUYECKOM TEOpUN naearnbHoro rasa.

WpoeanbHbin ras. [a3oBble 3akoHbl. YpaBHeHne MeHaerneesa-KnanepoHa.

3akoH MakcBenna anga pacnpegeneHys MOneKkyn rno CKOPoCTSAM.

BapomeTpunueckasa popmyna. Pacnpenenenue bonbumaHa.

Yucrno cteneHer ceoboabl. 3akoH bonbumaHa 0 paBHopacnpegeneHMn 3Heprumn o cTeneHsm cBoboapl.
BHyTpeHHsi1 aHeprus ngeansHoro rasa. PaboTta rasa npu pacwumpeHun. PaboTta rasa npu pasnunyHbix npoLeccax.
MepBoe Hauyano TepmoanHamMuKkn. NpuMeHeHUe NepBoro Havyana TepMoguHaMUKN K U30mnpoLieccam.
TennoemKkocTb rasoB. YpaBHeHne Maiepa.

Kpyrosow npouecc. Obpatumbliii, HeobpaTumeli npouecc. Linkn KapHo n ero KA.

Cratnctnyeckne 3akOHOMEPHOCTU pacnpeneneHns Monekyn rasa no o6bemy. QHTPONUA N ee CTaTUCTUYECKOE
TonkoBaHue. W3meHeHue sHTponun. PacyeT uamMeHeHnst SHTPONUKU Npy pasnmyHbIX npoueccax.
B3anmopgenctene monekyn. YpaBHeHUe COCTOSHUSA pearibHOro rasa. Misaotepmel peansHoro rasa. BHyTpeHHAA
3Heprusa peanbHOro rasa.

C')J'IeKTpI/ILIeCTBO N NOCTOSIHHLIN TOK

3akoH KyrnoHa. MNprmeHeHne 3akoHa KyrnoHa B criyvae HETOUEYHbIX 3apsiKeHHbIX Ter.
AnekTpuyeckoe nose. HanpskeHHOCTb anekTpocTaTnyeckoro nons. MpuHumn cynepno3numun. CUnoBble NUHUN.

33.CmeLleHne (MHayKuusa) snektpoctaTndeckoro nonsi. lNotok Bektopa cmewenns. Teopema OcTtporpagckoro-laycca

Ans anekTpocTaTuyeckoro nons. MpumeHeHne Teopembl OcTporpanckoro-raycca ans pacyeTa
3MEeKTPOCTaTUYECKOro Nossi 6eckoHeYHo paBHOMEPHO 3apsiKEHHON cdepbl.

34.Teopema OcTporpagckoro-raycca ans anekTpocTaTUyYeckoro nons.

35.

anMeHeHI/Ie TeopeMbI OCTporpa,u,CKoro-I'aycca Ona pacyeTa 3N1eKTpoCcTaTU4eCcKoro noss OeckoHe4YHol
paBHOMEpPHO 3ap;|>|<eHH017| NJIOCKOCTW.

36.Teopema OcTporpagckoro-raycca ans anekTpocTaTUyYeckoro nons.

37.

38.

39.

MpumeHeHne Teopembl OcTporpaackoro-raycca Ans pacyeTa a51eKTpoCTaTUYeckoro nonsi 6eckoHeyHom
paBHOMEPHO 3apsXKEHHOTO Lwapa.

Pa6oTa cun anekTpocTaTMYecKoro nosns no nepemMelleHnio 3apaga. Linpkynaums Bekropa HanpskeHHOCTU
3MeKTPOCTaTUYECKOro Moss.

MoTeHuMan anekTpocTaTYeckoro nons. AKBUNOTEHLMANbHbLIE NOBEPXHOCTY.



40.
41.
42.
43.
44,
45.
46.
47.

48.
49.

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

56.
57.

58.

59.

60.

61.
62.

63.

64.

65.

66.

67.
68.

69.
70.
71.
72.
73.

74.

75.

76.
77.
78.

B3anMMOCBS3b HanpspkeHHOCTM U noTeHumana. BsaumHoe pacnonoxeHne CUnoBbIX MMHUA U 9KBMNOTEHUUATBHbIX
NOBEPXHOCTEMN.

Bugbl gnanextpukos. BekTop nonsipusaumun. Quanektpuyeckasi BOCIPUMMYMBOCTb

OnekTpuyeckoe nore B AvanekTpuke. Ananekrpuyeckasi NpPOHULAEMOCTb U €€ CBA3b C BOCMPUUMYMBOCTBIO.
[MpoBOAHUKM B anekTpocTatuyeckom none. KoHgeHcaTopbl. QNeKTpoeMKOCTb NII0CKOro KOHAeHcaTopa.
OHeprusa cucTeMbl 3apsaoB. SHEPrust ANEeKTPOCTaTUIECKoro nonsi.

XapakTepuCTUKM NOCTOAHHOro Toka. [noTHocTb Toka. 3akoH Oma B AnddepeHumnansHom opme.
ConpoTuBneHne NpoBOAHNKOB

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

MpaBuna Kupxroa ons pacyeta aneKkTpuyecKknx Lenemn.

Pabota n mowHocTb Toka. 3akoH [hxoynsa-leHua.

Knaccuyeckas Teopums aneKTponpoBOAHOCTH.

MarHutHoe none

HanpsikeHHOCTb MarHuTHoro nonsi. 3akoH buo-Caeapa-Jlannaca. NpumeHeHne 3akoHa buo-Caeapa-Jlannaca ans
pacuyeta MHOYKUMM MarHUTHOrO nons 6eCcKoHe4YHOro, NPSIMOro NPOBOAHMKA C TOKOM.

3aKkoH NoMHoro Toka (Teopema O LMpKyNsAunM BeKTopa MHAYKUUM MarHMTHOro nons). NpumeHeHne 3akoHa NofHoro
ToKa Ans pacyeta nond 6eckoHeYHO ANMHHOro coneHouaa. MoToK BeKkTopa MarHUTHOWM uHAykuun. Teopema
Ocrtporpagckoro-lraycca onst MarHMTHOro nons.

Cwvna NopeHua. [IBmkeHne 3aps>keHHON YacTulbl B MarHUTHOM none. ekt Xonna.

Cwvna Amnepa. Bsanmopgenctene napannernbHbIX TOKOB.

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

BekTtop HamarHmyeHHocTn. MarHMTHasa BOCNpMMMUMBOCTb. [lna-, napa-marHeTnki. MarHuTHoOe nore B BeLlecTBe.
MarHuTHasa npoHuuaemMocTb. PeppomarHeTuKu.

fABneHuns anekTpoMarHuTHom nHaykumn. BeiBog 3akoHa ®apages-JleHua. MNMpaswuno JleHua.

CamouHagykumsi. MHgykTnBHOCTb. NHOYKTUBHOCTL OECKOHEYHO ANIMHHOIO coneHouaa.QHeprus MarHMTHOro nons.
O6bemHas NNOTHOCTb SHEPIrUK.

Cwuctema ypaBHeHu Makceenna. 3HayeHve Teopun Makcsenna.

KonebaHusa

"apMoHnyeckne konebaHusa u nx xapakrepuctukn. KnuHemaTtuka rapmoHnyeckmx konebanui. AnddepeHunanbHoe
ypaBHEHUE rapMOHUYECKMX KonebaHun. SHeprusa rapMoHNYECKMX KonedaHum (MexaHNYeCKMUX U ANEKTPUIECKMX).
OnddepeHunanbHoe ypaBHEHWE rapMOHUYECKNX KonebaHum NpyXMHHOro 1 unsmyeckoro MasaTHukoB. [leprog
konebaHui aTX MasTHUKOB.

"apmoHnyeckne konebaHus B konebatensHoM KoHType. Popmyna TomcoHa.

OnddepeHunanbHoe ypaBHEHNE 3aTyXatoLmMX MEXaHUYECKUX N dnekTpuyecknx konebaHun. JNlorapudmmnyeckui
OEKpPEMEHT 3aTyxaHus.

OnddepeHunanbHoe ypaBHEHWE BbIHY)KAEHHbLIX MeXaHW4yeckux konebaHunm n ero peweHue. PesoHaHCHble
KpuBble.

MepemeHHbIN TOK. [lonHoe conpoTvBneHue Lenu nepemMeHHoro Toka. [locrnegoBaTenbHoe W napannernbHoe
coefiHeHue.

CnoxeHue konebGaHWi OOHOrO HanpaeBreHus OOMHaKOBOW 4acToTbl. BekTopHble anmarpammbl. CnoxeHue
konebaHui ogHoro HanpaeneHus. BueHusa. CnoxeHue B3aMMHO MepPNeEHOMKYNSAPHbIX konebaHun. Purypbl
Jlnccaxy.

BonHoBble npoueccol. MpoaonbHbie 1 nonepeYHble BOMHbl. YpaBHeHue Gerylien BonHbl. BonHoBoe ypaBHeHuMe.
BonHoBow nakeT. ['pynnoBasi CKOPOCTb.

BonHoBas 1 kBaHTOBasi onTuka. KBaHToBas MexaHuka

OnNeKTpPOMarHMTHbIE BOJSTHbI. XapakTepPUCTUKM CBETOBbIX BOSTH. IHTEHCUMBHOCTL CBETOBOWN BOJIHbI.

KorepeHTHOCTb CBETOBbIX BONH. VIHTepdepeHuus ceeTa OT ABYX UCTOYHMKOB. NHTepdepeHUMOHHbIE YCNoBMSA Ans
pasHocTu has 1 pasHOCTM xoaa.

MeTtoabl HabnoaeHusa nHtepdepeHunn ceeta (bunpmnsma dpeHens, onbiT KOHra)

WHTepdepeHUns B TOHKUX nreHKkax. BeiBoa dopmynbl ANg ONTUYECKOW pa3HOCTU XO4a fyYyen B TOHKOWN MieHKe.
Buapbl audpakunun. MNMpuHumn MNonreHca-d®peHens. Metoa 3oH ®peHensd. [JudpakLms cBeTa Ha Kpyriom 0TBEPCTUN,
OT KPYrnoro Aucka, Ha y3kon LWenu, Ha AndpakunoHHOM peLueTke.

Oudpakuma peHTreHoBCkuX nydver. Ycnosue Bynbda-bparros. [lMpumeHeHve andpakumm peHTreHOBCKOro
U3Ny4yeHus.

EcTecTBeHHbIN N NONsApu3oBaHHbIN cBeT. 3akoH bproctepa. 3akoH Mantoca. Nonsapusauunsa ceeta npu ABOMHOM
nyyenpenomneHun. uxponsm. MNpuama Hukons. OnTuyeckas akTMBHOCTb BeELLECTBa.

XapakTepucTukm TennoBoro usnydenmsi. 3akoH Kupxrodpa. 3akoH Ctedana- bonbumaHa. 3akoH cmelleHnst BuHa.
3akoH Panesa —[xuHca. YnbTpadumoneTtoBas katactpoda. Popmyna NnaHka. 3akoHbl TEMSIOBOIO U3NMYyYEeHUS 1 UX
nony4dexve n3 opmynel MNnaHka.

3akoHbl hoToachbdekta. BonbTamnepHas xapaktepuctvka OTOTOKa. 3agepXuBarowmin noteHuman. Tok
HacblweHus. PaboTa Bbixoaa. YpaBHeHne SnHwTerHa ansa ¢otoadpdekTta. KpacHas rpaHmua dotoaddexra.
®oToHbl. [laBneHue ceeTa . ekt KomnToHa. KopnyckynsipHO-BONTHOBOW Ayanuam ceeTa.

OnbiT Pesepdopaa. Moctynatel Bopa.

KopnyckynsipHo-BONTHOBOW Ayanuam BellecTBa. [InuHa BornHbl Ae-bponns. SkcnepumMeHTanbHble JoKasaTenbCcTea
BOMHOBbLIX CBONCTB YacTuL.



79.

80.

81.
82.

83.

84.
85.

CooTHoweHne HeonpefeneHHocTen [enseHbepra. BbiBog COOTHOLIEHMS HeEOMNpedesNieHHOCTEN Ha OCHOBE
BOJTHOBbIX CBOWCTB YacTuL.

YpaBHeHne LpeguHrepa. ®Pusmdeckuii cmbicn  ncu-pyHKkumMKM. PelweHne ypaBHewusa LpegunHrepa nans
©eCKOHEYHO-TNyOOKOM MOTEHUNANBHOM SAMBbI.

MoTeHumanbHbii 6apbep. TyHHENbHbIN 3 dEKT. [apMOHUYECKUI OCLMIIISATOP.

3akoHOMepHOCTU B aTOMHbIX cnekTpax. Popmyna Banbmepa. bopoBckas mogens atoma Bogopoaa. [lJoctouHcTea
n HegocTaTkm Teopun bopa.

KBaHTOBOMexaHu4eckass Mogens atoma Bogopoaa. KeBaHToBble uucna. BbeipoxaeHHble cocTosiHus. [paBuna
otbopa.

CnoHTaHHOE 1 BbIHYXXAEHHOE nsny4veHue. Jllasepobl.

OHepreTudeckne 30Hbl B Kkpuctannax. CTpykTypa SHepreTmyeckux 30H MeTannos, MONynpoBOAHUKOB U
ananekTpukoB. NMonynpoBogHWku (COBCTBEHHbIE M MpUMECHbIE). CTpyKTypa SHEpPreTMYecknx 30H MPUMECHbBIX U
COBCTBEHHbIX MOMYNPOBOOHNKOB.

O6pasel, 5k3aMeHaLMOoHHOro buneta

JIBT'VTIC

(k911) dusmka n TeopeTnyeckas

20

«YTBEPXKOAOY
3aB. kaceapon

Kacpenpa Ok3ameHaUnoHHbIN 6uneT Ne 1

no gucumnnunHe «dPusmkar

MCZXS:Z'TKS ansa cneumansHoctn 01.03.02 MpuknagHas MBaHﬁif{bﬁggg)'M'H’
/20 yueBHBI ron MaTemaTuka n nHdopmaTuka « _» 20 T

1. CpeaHee yckopeHue. MrHoBeHHoe yckopeHue. KacaTtenbHoe u HopmarnbHOe yckopeHune. PaBHoMepHoe 1
paBHoyckopeHHoe aBwkeHne. (OrK-1).

2. 3akoH Makcsenna ansa pacnpegeneHns monekyn no ckopoctam.  (OlK-1)

3. KameHb GpolleH BepTUKanbHO BBEPX C HAYyanbHOW CKOPOCTbIO U, = 20%. Mo ucteyeHUU, Kakoro BPEeMeHU

HaxoanTcs Ha Beicote N =15m ? Haiitn ckopocTb kaMHs Ha aTol BbicoTe. ConpoTuBEHeM Bo3ayxa npeHebpeub.
MpuHsaTL g :10%2 . (ONK-1).

MpumeyaHne. B kaxaom oksameHaLMOHHOM 6uneTe OOMKHbI NPUCYTCTBOBATb BOMPOCHI, CMNOCOGCTBYHOLLIMX
bopMUPOBaHUIO Y 0BYYaloLLLErocs BCeX KOMMETEeHLMIA No AaHHOW OAUCUUNIIVHE

3. TectoBble 3agaHus. OueHkKa no pesynbTaTtaM TECTMPOBaHUS.

3.1. NpumMepHble 3agaHna  TecTa

3apanwue 1 (OMK-1)

Bbibepute npaBunbHbIN BapuaHT oTBeTa.

Ycnosue 3agaHus: [locnegoBaTenbHOCTL B NOpsAKe BO3pacTaHusa paguyca
1: 3neKTpoH

2:90p0
3: aTom

atomMma

4: monekyna

3apaHue 2 (OlK-1)
MocnepoBaTenbHOCTbL B NOPSiAKE BO3pacTaHust ANUTENbHOCTU

HC
MKC
MC
Cc
MWH
vyac

oualhwnd >

3apaHue 3 (OlK-1)
Ha pucyHke BEKTOpP MFHOBEHHOW CKOPOCTM TOYKU NpY €€ ABUXKeHUn no kpuson AB aTo:

B

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

5. HeT NpaBWnbHOrO OTBETA ¢

3apaHue 4 (OlK-1)
YkasaTb NpaBuibHbIA OTBET
Lnkn KapHo:



1. CocTouT 13 gByX M30TEPM U OBYX M30bap
2. CocTouT 13 ABYX M30X0p 1 ABYX n3obap

3. CocTounT 13 OBYX U30TEPM 1 ABYX agnadar
4. 3TO KpyroBow npotiecc

3apanue 5 (OlMK-1)

MocnenoBaTenbHOCTbL B NOPsiAKe BO3pacTaHus ANUTENbHOCTU
MocnepoBaTenbHOCTL B NOpsSiAKe BO3pacTaHUs

1: mMNa

2:MNa

3: klMa

4: MMMa

3apgaHue 6 (OlK-1)

YkasaTb NpaBuibHbIA OTBET

Linkn KapHo:

1. CocTouT n3 AByx U3oTepm un AByx n3obap
2. CocTouT 13 ABYX M30X0p 1 ABYX n3obap

3. CocTouT 13 ABYX U30TepM 1 ABYX agnabar
4. 3T0 KpyroBon npotiecc

3apanwue 7 (OMK-1)

MocnepoBaTenbHOCTL B NOPsSiAKe BO3pacTaHns TBepAOCTV Matepuana
: nap

I KMIKOCTb

: cTanb

: anvas

. HAHOKOMMO3WTHbIE MeTanIMYeckne NoKpbITHS

abhwnN -

3apanwve 8 (OlK-1):
CooTtBeTcTBME mexay smgamu konebaTenbHbIX CUCTEM U UX nepunoaamu

[MPYXMHHBIN MaATHUK m
T=2r7|—
k
DOU3NYECKNI MaATHUK J
T=2r|—
mgl
KonebatenbHbIi KOHTYP T =2zJLC
MaTemaTnyeckuin MasiTHUK _ \F
=27 |—

3apaHue 9 (OlK-1):

BBecTn npaBunbHLIN OTBET C KraBuaTypbl

MepBuyHas obmoTka TpaHcdopmaTopa umeeT w1=10000 BUTKOB MPOBOLA W BKIOYEHA B CETb MEPEMEHHOr0 TOKa C
HanpsxeHuem U;=700 B. Yncno BUTKOB BTOPUYHOM OBMOTKU W5, ecnun ee conpoTtuenexne r=1 OM, Hanps>keHre Ha KoHLax
U,=4 B, a cuna Toka B Hel |=1A, byaeT paBHo:

3apgaHuve 10 (OK-1):

YkasaTb NpaBuribHbIA OTBET

3aKkoH CoXpaHeHMs 3aNeKTPUYecKoro 3apsga:

1. B 3aMKHYTOW CUCTEME SHEPIUS 3apsiAOB OCTAETCS NMOCTOSHHON

2. B NOBON 3NEKTPUYECKN N30NTMPOBAHHON CUCTEME CyMMa 3apsigoB OCTaeTCsi MOCTOSIHHON
3. B MHepLManbHbIX CUCTEMAx OTCcYeTa CyMMa 3apsiioB OCTaeTCs NOCTOSTHHOW

4. 3apsan CUCTEMbI HE 3aBUCUT OT CKOPOCTU ee OBWXKEHUS

3apanwve 11 (OlK-1):

YKasaTb npaBuribHbIA OTBET

Cuna, oelcTBylolas Ha 3apsif, ABWKYLLMIACS B MarHUTHOM Mone,
1. obpaTHO nponopLMoHanbHa ero CKopocTu

2. He 3aBWCUT OT €ro CKOPOCTM

3. nponopuuoHanbHa KBafpaTy ero CKopocTu

4. npsiMo NponopLuoHanbHa ero CKopocTu

3apaHue 12 (OlK-1):

YKaxute npaBunbHbIN OTBET

[nanekTpuk oTrnmyaeTcsa OT NPOBOAHMKA TEM, YTO

1. B HEM He BO3HUKaeT pasfeneHns 3apsioB B 3M1eKTPUYEeCKoM nore
2. OH COCTOMUT U3 HENTParibHbIX MOMNEKYr, a NPOBOAHUK N3 NOHOB



3. OH He oKa3bIBaET BNUSHME Ha BHELLHEE ANEKTpNYECKoe none
4, BHeMm NPaKTU4eCKN HET CBO60,EI,HbIX AJIEKTPOHOB

3apganue 13 (OlK-1):

YKasaTb npaBuIibHbIA OTBET

Ovcnepcus cBeTa - 310

3aBUCMMOCTb MokasaTerisi NPenoMIIEHUs BELLLECTBA OT YacToTbl CBETa
3aBNCUMOCTb MNMoKasaTtesda nperioMreHnd ot BellectBa

3aBMCMMOCTb (Da30BOV CKOPOCTM CBETOBbLIX BOJIH OT YacTOThl CBETA
3aBUCHMOCTb CKOPOCTM CBETa OT cpefbl

HeT BEpPHOro oTBeTa

arowbd=

3apanwue 14 (OlK-1):

YkasaTb NpaBuibHbIA OTBET

TennoBoe usny4yeHne coBepLuaeTcs

3a CYeT SHEepruu, BbIAENSIOLWENCS NPU XMMUYECKON peakumm

3a cYeT BHYTPEHHEW 3Heprun Tena

3a CYET SHEepPrumn BaneHTHbIX ANIEKTPOHOB

3a cyeT JIIOMUHECLIEHLNN 3NEKTPOHOB

. HET NpaBWIbHOro oTBeTa

MonHbBIN KOMMNEKT TECTOBLIX 3aaHMI B KopnopaTnBHom TectoBon obonoyke ACT pasmelleH Ha cepepe YUT OBIYIIC, a

Takke Ha canTe YHuBepcuteTta B pasgene CO OBI'YIC (obpasoBatenbHasa cpeaa B NMYHOM kKabuHeTe npenogasaTens).

oA

3.2. CooTBeTCTBUE MeXAY OanbHOM U PENTUHIOBOM CUCTEMAMMW OLLEHUBAHWSI 3HAHUI, YMEHWIA, HAaBbIKOB M (MNK) onbITa

0EeATEJIbHOCTU, YCTaHaBJIMBAETCA NOCPeaCTBOM cnep,yrou.l,eﬁ Tabnuubl

O6bekT [NokasaTenu oueHMBaHUA OueHka eip;):f::os
OLEHKU pe3ynbTaTtoB 00y4eHus pesy
0obyyeHus
60 6annos n meHee «HeygoBneTBopuTEnbHO» Hun3kmin yposeHb
. 74 — 61 6annos «YO0oBNeTBOPUTENBHO» [NoporoBbii ypoBEHb
O6yuatowuincs =
84 — 75 6annos «XopoLuo» [NoBbILLEHHbIN YPOBEHb
100 — 85 6annos «OTAnYHO» Bbicokuii ypoBeHb

4. OueHKka oTBeTa oOyvawLlerocs Ha BOMPOCHI, 3afavy (3agaHue) 3K3amMeHauuoHHoro GuneTta, 3a4eTa,

KYypPCOBOIO NPOeKTUPOBaHMUS.
YaloLEerocsi Ha BONpockl, 3aaa4vy (3agaHve) aksamMmeHaunoHHoro buneTa, 3aveTa

OueHka oTBeTa 06

Cop,ep>KaH ne wkKanbl oueHnBaHuaA

AnemeHTbl OLeHMBaHMS HeynoBneTsoputensHo | Ya0BneTBOPUTENbHO Xopouio OTnuyHo
He 3auteHo 3auTteHo 3auTeHo 3auTeHo

CooTeeTcTBME oTBeTOR |l 10MTHOE HECOOTBETCTBME |3HaUNUTENbHbIE HesHaunTtenbHble [lMonHoe
hopMynMpoBKam no BCeM BOMpocam MOrpeLuHoCTH MOrpeLLHOCTH COOTBETCTBUE
BOMNPOCOB (3agaHuni)

MonHoe HecooTBeTCTBME |3HAUUTENBHOE HesnauutensHoe |CooTBeTcTBUE
C

TPYKTYPa, Kputepuio. HeCcooTBETCTBME HecooTBeTCTBUE KpuTepuio npu

MOCNEA0BATENLHOCTL 1 KpUTEPUIO KpUTEPUIO oTBETe Ha BCe

noruka oteeTta. YMeHue

BOMpPOCHI.
YeTKO, MOHSITHO,
rpamoTHO 1 cBo6OAHO
nsnaraTb CBOM MbICIK
lMonHoe He3HaHne MmetoT mecTo MmetoT mecTo MonHoe
HOPMAaTUBHOW K CYLLIECTBEHHbIE HeCYyLLeCTBEeHHble [COOTBETCTBUE
npaBoBoi 6asbl 1 ynyluieHns (HeaHaHue |ynylieHns wu AaHHOMY KpUTepuio
3HaHue HOPMaTUBHBIX,  |creumarnbHOI GonbLuel YacTn n3 He3HaHue OTBETOB Ha Bce
NPaBOBbLIX JOKYMEHTOB U nptepaTyphbl [OKYMEHTOB U OTAENbHbIX BOMpPOCHI.
cneymnansHoun cneumansHom (eauHWYHbIX) paboT
nntepatypbl nutepatypsbl no 13 4yncna
HasBaHWIo, ob6s3aTenbHow
coaepXaHuio U T.4.).  |[nuTepaTtypbl.




YMeHue cBasaTb TEOPUO |YMeHme cesaszaTb YMeHune cBA3aTtb MNonHoe

C NpakTukon paboTbl HE  |BOMPOCHI TEOPUM U BOMPOCHI TEOPUM U [cooTBETCTBUE
nposiBnsieTcs. NpPaKkTUKK NpaKkTUKK B OaHHOMY
YMeHue yBsi3bIiBaThb nposiBrnsieTcs pegko  (ocHoBHOM KpuTeputio.
TEOPUIO C NPAKTUKOW, nposiBNsieTcA. CnocobHocTb
B TOM 4umcre B obnactu WHTErpupoBaTb
npodgeccnoHanesHon 3HaHWA U
paboThbl npuenekaTb
cBeeHus n3
Pa3nmnM4HbIX

HavyHbIX cdheb

Ha Bce gononHutenbHble [OTBETHI Ha 6OJ'IbLLIyIO 1. daHbl HenosnHble |[aHbl BEpHble

BOMPOCHI NpenofaBaTens [4actb OTBETHI Ha OTBETLI Ha BCe
OaHbl HEBEPHbIE OTBETbLI. [JONONMHUTENBHbBIX OONOSHUTENbHbIE  |AOMOMHUTESNbHbIE
BOMpPOCOB BOMPOCHI BOMpPOCHI
npenogaBaTens AaHbl |npenogaBaTens. npenogasaTens.
KauyecTtBO OTBETOB Ha HEBEPHO. 2. ﬂaH oauH
AONONHUTEIbHBIE HEBEPHbIN OTBET Ha
BONpOChHI OOMNONHUTENbHbIE
BOMpPOCHI
npenogasaTtens.

I'Ipmmeanme: ntoroeas oueHka cbole/lpyeTc;l KaK cpeaHAan apmcbmeTquCKaﬂ pe3ynbTaTtoB 3JIEMEHTOB OLlEHMBaAHUA




2. MepeyveHb BONPOCOB M 3a4a4 K 3K3aMeHaMm, 3a4eTaM, KypCOBOMY NPOEKTUPOBaHUIO, TaGOPaTOPHbLIM 3aHATUAM.

MprMepHbIN NepeyeHb BONPOCOB Kk NlabopaTopHbIM paboTam:
KomneteHuus OIlK-1:

2 cemecTp:

6. Yto Takoe namepeHme? Kakue Bugbl 1amepeHun Bbl 3HaeTe? Yem OHM xapaKkTepusyoTca?

7. Yto Takoe norpelwHOcTb (ownbka) namepeHma? Kakne Buabl NOrpeLlHocTen cywectByoT? MNpudmHbl UxX
BO3HUKHOBEHMUS.

8. Urto Takoe abcontoTHasa 1 OTHocUTenNbHas olwnbka? B kakMx eanHMLAx OHU N3MEPSAOTCH?

9. AnroputMm BblUYUCNIEHNSA OLLUMBOK NpU NPSIMbIX Y KOCBEHHbIX N3MEPEHMSX.

10.

I'Ipanma n3mepeHna anmnHbl C NOMOLLBIO LUTAaHFreHUMPKYna n MUMKpomMeTpa.

6. NoHATMe cunbl, Maccel.

7. 2" 3aKkoH HbloTOHa 1 ero hopMynUPOBKK.

8. UTto Takoe koHcepBaTMBHasi U guccunatuBHasa cuctembl? MNMoHATME NOTEHUMANbHOrO NOss.
9. CchopmMynunpoBaTb 3aKOH COXPaHEHUS MEXaHNYECKOWN SHEPTUN.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
20.
30.
31.
32.
33.
34.
35.
36.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.

95.

CpepnHsist cuna ygapa wapuka o penbc (BbiBog).
YUto Takoe yaap? Ynpyrum n Heynpyrun ygapsol.
KoadhpmumeHT BoccTaHOBNEHNS.
3aKoH CoOXpaHeHMs UMMyNbCca U 3aKOH COXPaHEHMS SHeprun  Ans abcomnTHO ynpyroro yaapa.
3aKoH coxpaHeHUs NMnynbca 1 3aKOH COXPaHEeHUs aHeprnm anga abCcontTHO Heynpyroro yaapa.
CKOpOCTb Wapuvka nNpy NPOXOXAEHMUM NONOXEHU paBHOBeCKs (BbIBOA).
MoMeHT nHepLmm maTepuanbHOM TOYKK, TBEPAOro Tena.
Mneyo cunel. MOMEHT cunbl.
OCHOBHOW 3aKOH AMHAMMWKKN BpallaTenbHOro ABMXXEHNsI TBEPAOro Tena.
KuHeTnyeckasa aHeprus un paboTta npu BpalLiateribHOM OBVKEHUMU.
Teopema LTtenHepa.
MpaeanbHbI ras. YpaBHeHMe COCTOSHUA naeanbHoro rasa.
BHyTpeHHsia1 aHeprus, paboTa ngeanbHoro rasa.
lMepBoe Hayano TepmoaMHamMuku. NMpUMeHUTL ero K nusonpoLeccam.
Aanabatnyeckmin npouecc (l-oe Hayano, ypaBHeHue NyaccoHa).
MokasaTenb aguabatskl. Yucno creneHen ceobobl i, Tennoemkoctut Cpu Cy.
ABneHuns nepeHoca.
Mpupoaa BA3kocTW. [pagneHT CKopoCTy.
YpaBHeHWe BA3KOCTM (3aKkoH HbloTOHA).
KoadpduumeHT BA3KOCTU (BbIBOA pacyeTHON hopmynbl).
Yucno PenHonbaca. Bpems penakcauumu.
MexaHu4yeckue OeryLine BomHbI: MONEpPeYHbIE U NPOAOIbHBIE.
YpaBHeHue GeryLien BonHbl.
CKopocCTb nonepeyvHon 1 NpoaonbHON BOSH.
CB#A3b ONUHBI BOMHbI, CKOPOCTM M 4acToThbl BeryLLen BOsHblI.
CTtosiune BOMHbI, UX NPUHLMNMANbLHOE OTNnYMe OT BCEX APYruX BUOOB BOJH.
YpaBHeHue cTosiHel BOrHbI. [Ty4HOCTU U y3ribl.
IMpOBOOHUKM B SNEKTPUYECKOM MOfe.
OneKkTpoeMKOCTb NMPOBOAHMKA.
KoHaeHcaTop. ONekTpoeMKoCTb NOCKOro koHaeHcaTopa (BbIBog).
ONeKTpPoeMKOCTM NnapanfienbHO 1 NocneaoBaTeNbHO COEANHEHHbIX KOHAEHCATOPOB.
OnekTpryeckas cxema no U3MepPEeHNo EMKOCTU KOHAeHcaTopa (HasHaYeHre BCex aNIeMEHTOB).
XapaKTepuCTUKN INEKTPUYECKOro Toka, 3akoH OMa B anddepeHumnansHon dopme.
3amMkHyTas anekTpuyeckas Lenb. 3akoH Oma B MHTerpansHon opme.
3akoH [xoyns-JleHua B MHTerpansHon opme.
dunsunyecknn cmbicn 3AC.
MonesHas MOLIHOCTb, €€ 3aBUCUMOCTb OT CONMpOTUBNEHNs R. YcrnoBue makcumyma.
HanpsikeHHoCTb nons. MNMoteHyunan. CBasb Mexay HUMMU.
CunoBble 1 9KBUMOTEHLUMANbHBIE MOBEPXHOCTM NOJIS TOYEYHOro 3apsaaa.
OCHOBHbIE 31IEMEHTBI 3NTEKTPOHHO-ITYYEBOM TPYOKU (YepTex).
CKOpOCTb 3nEeKTPOHOB, NPOLUEALNX BTOPON aHoAd. Beisog dhopmynbl.
TpaeKkTopus 3reKTPOHOB B MPOCTPAHCTBE OTKIMOHSAIOLLMX NIACTUH.
Ounone. Mnevo gunons. 3NekTpuyeckMii MOMEHT AMMONS.
ABneHvne nonspusauumn guanekTpuka. BekTop nonsipusauum.
®duU3n4eCcKMit CMbICN OUANEKTPUHECKON NPOHULLIAEMOCTH BeLlecTBa.
CerHeToanekTpukn, NX oTNNYMSA OT OCTanbHbIX ANINEKTPUKOB.
'mctepesuc. MNokasatb Ha neTne ructepesnca Hocr. (MM Pocr) M Evoopy,
Uto Takoe marHeTpoH? Ero cxema (BMAa cBepxy).
lMokasaTb Ha cxemMe MarHeTpoHa HanpaBrieHNe BEKTOPOB:

a. U — CKOPOCTb 3MNEKTPOHa,

b. B — BekTOp MHAOYKUUKM s NOOro HanpaBneHus Toka,
F — cuna JlopeHua.



96. M306pa3nTb TPAEKTOPMIO NIEKTPOHOB B MarHETPOHE NPV pasnnyHbIX 3HAYEHNSIX TOKOB B CONeHomae.
97. 3akoH Amnepa.
98. Cuna JlopeHua.
99. BekTop MarHUTHOM MHAYKUUW, HANPs>KeEHHOCTb MarHUTHOMO MOSS, MarHUTHas MPOHULAEMOCTb Cpefbl.

100. 3akoH buo-Caeapa-Jlannaca.

101. BekTtop uHaykuum B MarHUTHOro nong GEeCKOHEeYHO ASIMHHOrO NPAMONUHEMHOrO MPOBOAHUKA C TOKOM |
(dbopmyna).

102. BekTop nHaykumm B MmarHuTHOro nonsa gns otTpeska NnpoBOAHMKA C TOKOM (chopmyna).

103. BekTop nHaykuny B MarHUTHOro nons B LLEHTPe KpyroBoro Toka (popmyna).

104. ABneHne anektpomarHuTHon nHaykuum. Onpegenexve. MNpasuno JleHua.

105. 3akoH dapapes, ero BbiBO4,.

106. ToKM NpK 3aMblKaHUKU N pa3mblkaHuM Lenu. Asnenne camomHaykumm, 34C camonHaykumm (cbopmyna).

107. MHOYKTMBHOCTb KaTyLku. B3aumHas MHOYKTUBHOCTb KaTyLLEK.

108. BuxpeBble TOku. BpegHbl OHM unu nonesHbl? llodemy cepOeyvHuKM TpaHcOpMaToOpOB He AenawT

CMIIOWHBIMU?
78. Kakune cBeTOBblE BOJHbI SABMAIOTCS KOFr€PEHTHBIMN?
79. WNHTepdepeHuus, onpeneneHue.
80. [eomeTpuyeckas u ontTuyeckas AnNuHa NyTu, ONTUYECKas pas3HOCTb XOA4a, YCIOBUS MakCMMyMa U MUHUMYMA.
81. YcraHoBka Ans «koneu HbloTOHa», Xxo4 nyyen B HEW.
82. T[lpakTnyeckoe NpMMeHeHue ABneHns nHTepdepeHUnn ceeTa.
83. [Hdwudbpakuuna ceeta, onpegenexHue.
84. TMMpuHuwun MNorreHca — ®peHens.
85. ®pOHT BOMHbI TOYEYHOIO Y HECKOHEYHO YAANEeHHOro NCTOYHMKOB, PUCYHOK.
86. MeTtopg 30H ®PpeHensa AN Kpyrnoro oTBepCTUs. YCNoBusa MakcumymMa u MUHMMyMma B Touke M akpaHa.
87. MeTopg 30H A4ns Wenu, ycrnoBnst MakcuMyma v MUHUMYMa.
98. BHewHun oTtoapdekT, onpeaeneHue.
99. VYpaBHeHue poToadhdekTa.
100. 3akoHbl hoToadhdekTa.
101. YcTtponcTteo hoToaneMeHTa.
102. MpuHumMn paboTbl HPOTOYMHOXMTENS.

103. Mogenu atoma TomcoHa, Pesepdopaa, Bopa.

104. MocTtynaTbl Bopa 1 NponcxoxaeHne NMHenYaTbiX CNEKTPOB.

105. UmeeTca nn kakas-nnbo cBA3b Mexay 4acToTon obpalleHus aneKTpoHa BOKPYr sgpa atoma Bogopoaa v
4YacToTON ero n3ny4eHua? ) }

106. BobiBecTu hopMyrnbl AN ONpeaeneHns CKopoCTU 3M1eKTpoHa Ha n” opbuTe n paguyca n” opbuTsbl.

107. OxapakTepn3oBaTb U3MEHEHWNS KMHETUYECKOMN, NOTEHLMANbHOM N MOMHON SHEeprui 3N1eKTpoHa B atome
npuv ero yaaneHun ot saapa.

108. YT0 Takoe BaneHTHas 30Ha, 3anpeLleHHas 30Ha 1 30Ha NPOBOAUMOCTN?

109. Kakne nonynpoBOAHWMKN Ha3blBaOTCA COOCTBEHHbLIMW, @ Kakne — NPUMECHbIMA?

110. OT 4ero 3aBWCWUT KOHUEHTpaums CcBODOAHBIX HOCUTENew 3apsga B N-MOMyNPOBOAHWKE W B
p-nonynpoBOAHMKE?

111. OcobeHHOCTM TeMMepaTypHON 3aBUCMMOCTU 3IEKTPOMPOBOAHOCTI NOMYNPOBOLHUKOB.

112. OcobeHHOCTM TeMnepaTypHON 3aBUCUMOCTW 3MIEKTPONPOBOAHOCT METanNMoB.

102. MNornowieHne, CNOHTaHHOE U BbIHYXOEHHOE U3ITyYeHuns.

103. OCHOBHblE KOMMOHEHTbI ONTUYECKOIO KBAHTOBOIO reHepartopa. OxapakTepunsoBaTb UX.

104. Kakoe cocTosiHue cpefbl Ha3blBaeTCs MUHBEPCHLIM?

105. lMoyemy cmechb renns U HeoHa SABMSIeTCA XOpoLUen akTUBHOM cpeaon ang razosoro OKI?
OTnnumnsa nasepHOro U3nyyeHnst Ot fboro Opyroro U3nyyeHus.

MpumepHoe cogepxaHne pacyeTHo-rpadmnyeckux padbotsl PIP Ne 1:
KomneteHuus OIlK-1:

BTopou cemecTp:
1 3agava: KameHb GpolueH BepTUKanbHO BBEPX C HaYarnbHOW CKOPOCTbIO v, = zoMC . Mo ncteyeHmmn, kakoro BpeMeHnm

HaxoauTca Ha BbicoTe h=15u ? Hamtm ckopocTb KamHA Ha 9Tow BbicoTe. ConpoTuMBneHMem Bo3dyxa npeHebpeuyb.
MpuHaATL ¢ :10%2 .
2 3apava: 3BykoBble KonebaHus, umetowme yYactoty v =05xly n amnautyay A4=0,25mm, pacnpocTpaHsATCcs B

ynpyron cpege. Onuna sonHbl A = 70cm . Haiitn: 1) ckopocTb pacnpoCTpaHeHWst BOMH; 2) MakCUMaribHYK CKOPOCTb
YacTuy, cpeapl.
3 szapaua: [Ouck pagmycom & =20fl BpalwaeTcs cormacHo ypaBHEHUIO ¢:A+ Bt+Ct®, rne A=383a,

A=-1 63%, N =01 dad /.- OnpeaennTb TaHreHunanbHoOe, HOPMarnbHOe 1 MOMHOE @, YCKOPEHUsi TOYeK Ha OKPYXHOCTY
fi
avcka ans momeHTa Bpemenn t=10C .

4. 3apayva: [NnoTHoCTb rasa p npu gasneHuun p = 96 klMNa n temnepatype t = 0°C pasHa 1,35 r/n. Hantn monsipHyto maccy
M rasa.



5. 3agava: OnpeaenuTb AaBnenvs p; U p, rasa, cogepxaliero N = 10° MOneKkyn u umetowero obvem V = 1 cMm®, npm
TemnepaTypax T; =3 Kn T,= 1000 K.

MpumepHoe cogepxaHne pacyeTHo-rpadmyveckmx padbotsl PIP Ne2:
KomneteHuus OIlK-1:

6. 3agayva: K 6atapee ¢ Q[1C ¢ = 300 B BkMoyeHbl gBa NIOCKMX KoHAEeHcaTopa emkocTammn C; = 2nd n C, = 3nd.
OnpeaenuTb 3apag Q v HanpsikeHme U Ha nnacTMHKax KOHAEHCATOpOB NpW nocrnegosBaTeNnlbHOM M napannefibHOM
COEUHEHUSAX.

7. 3apava: [1Ba oOMHAKOBbLIX 3apSPKEHHbIX Liapa Haxoaatcs Ha pacctosHum I = 60cyv . Cuna oTTankvmeaHbs Fl

wapos 70-107° H . Mocne Toro kak Liapbl MPWBENW B COMPUKOCHOBEHME W YAANWMM OPYr OT APYra Ha MpexHee

o —4
paccTosiHMe, cuna oTTankuBaHbsi Bospocna u ctana paesHon F, =1,6-107" H . Bbiumcnuts 3apsigpl g; W 0z, KOTOpble

ObINM Ha LWapax 40 WX COMPUKOCHOBEHMWS. [nameTp LWapoB cYMTaTb MHOMO MEeHbLUMM PacCTOSIHUSE MEXAY HUMU.
8. 3ajaya: OnekTpoH B HeBO3GYXOEHHOM aTtoMe BOAOPOAa ABWKETCA BOKPYr siApa MO OKPYXHOCTW paanycom

I =53nm . BblMMCAUTL MarHWTHbIA MOMEHT P,, OKBMBAIIEHTHOIO KpYroBoro TOKa WU MexaHu4yeckui MomeHT M,

OENCTBYIOLLMIA Ha KPYroBOW TOK, €CrivM aTOM MOMELLEH B MarHUTHoOe none, NMMHMM MHAYKUMUM KOTOPOro napannenbHbl
NNOCKOCTN OpbuTbl anekTpoHa. MarHmTHasa nHaykums B nonsa pasHa 0,1Tn.

9. 3ajava: OJrekTpuYeckoe mnone CO3haHo ABYMsi TodeuHbiMM 3apsgamu Q, = 40iEE Q, = —10iEé
Haxopawmmmucst Ha pacctosiin d =10A1  gpyr ot gpyra. OnpeaenuTb HaNPsXXEHHOCTL MONSA B TOYKE, yAaneHHON! oT
nepsoro 3apsiga Hal; =121 v ot BTOpOrO Ha I, = 6fi

MpumepHoe copgepxaHne pacyeTHo-rpadmyeckmx pabotsl PIP Ne 3:
KomneteHuus OIlK-1:

BTopon cemecTp:

1 3apava: Ha koHuax megHoro nposoga gnuHon | = 5 M noggepxusaetca HanpshkeHne U = 1 B. Onpegenutb
NMOTHOCTb TOKa j B MPOBOAE.

2. 3agayva: 1o TOHKOMY NPOBOAHVKY, U30THYTOMY B BMAE NPAaBMUITLHOIO LLECTMYroNbHUKa co cTopoHon a =10 cm, nget
Tok | =20 A. OnpegenvTb MarHUTHY0 MHOYKUMIO B B LLeHTpe LeCTUyronbHuKa.

3. 3apaya: B ogHopogHOoM mMarHuTHOM norne ¢ nHaykumen B = 0,01 Tn nomelleH npamor  NpoBOAHUK AnMHOW | = 20
CM (noaBoAsLume NpoBoAa HaxoaAaTcs BHe nons). OnpegenvTb cuny F, AECTBYIOLLYIO Ha MPOBOAHMK, €CIN N0 HeMy TeveT
Tok | =50 A, a yron @ mexay HanpasfieHUEM TOKa U BEKTOPOM MarHUTHOM MHAYKUMM paBeH 30°.

4. 3apava: OnTuyeckas pasHoCTb Xofa A ABYX MHTepdEpPUPYOLLMX BONIH MOHOXpOMaTnyeckoro ceeta pasHa 0,3 A.
Onpegenutb pasHoCTb a3 AQ.

5. 3agava: Onpegenutb aHeprnio poToHa £(pOTOHa, COOTBETCTBYIOLLEro BTOPOM NUHMU B MEPBON MHPaKPaCHON
cepuu (cepum MNaweHa) atoma BoAopoAaa.

6. 3agadva: Kakyto 4yacTb Maccbl gapa HeWTpanbHOro atoma MNyTOHMS COCTaBnsieT Macca ero 3nekTPOHHOW
obonoukn?

7. 3apgava: Pagmyc BTOpOro TemHoro konbua HbloToOHa B oTpaxeHHoMm cBeTe I, =0,4 mMm. OnpegenuTb pagunyc R
KPUBU3HbLI NIOCKOBBINYKION NMNH3bI, B3ATOW AN1A ONbiTa, €CMNy OHa OCBELLAaeTCc MOHOXPOMaTUYECKUM CBETOM C AJIMHOWM
BONHbI A = 0,64 MKM.

8. 3apayva: OnpegenuTtb 3Hepruto € poToHa, MCNyckaemoro Npu Nepexoae anekTpoHa B aTome Bogopoda C TPeTbero

39HEpPreTM4YeCcKoro ypoBHsi Ha OCHOBHOWN.

9. 3agayva: OnpegenuTb NepBbI NOTeHUuan Bo3byxaeHns @, BOOOpoAa.

MprMepHbIe BONPOCHI MO 3alinUTe pacyeTHO-rpadmnyecknx paborT:
KomneteHuma OIl1K-1:

1. Kakne 0CHOBHbI€ 3aKOHbI 1 SIBIEHMSI UICMOb3YIOTCSA B AaHHON 3agave?

2. KakoB hunsmyeckmn cmbicn 3agadm?

. Pacckasatb xog pelweHuns sagaudu.

. MNouemy npw pewweHnn 3agayn ncnonb3yeTcs onpeaeneHHas opmyna?
. Kak BbibupaeTcsa oopmyna ans pelieHunst 3agadmn?

. MoxeT nu 6bITb Apyroe pelueHve 3agaqn?

. MOXHO nn uHTErpansHoe pelleHne 3agayn 3aMeHuTb guddepeHunansHbiM?
. Kakne mogenu ncnonb3aytotcst npy pelieHnn 3agaymn?

. Kakune gonywieHus caenaHbl npu pelleHun 3agadm?

10. Kakasi paaMepHOCTb NPUMEHEHA NPU peLleHnn 3agaydmn?

11. MoxHO nu pelwnTb 3agavy B gpyromn cucteme, Hanpumep CIrC?

O©CoONOOOLAhW

MprMepHbIEe NpakTU4eckme 3agaydn (3agaHus) u cuTyaumm
KomneteHuusi OIlK-1:



2 cemecTp:

1. KameHb 6polleH BepTUKarbHO BBEPX C HayarnbHOW CKOPOCTbIO U, = ZOMC. Mo ncreyeHun, kakoro BpemMeHu

HaxoguTcs Ha Bbicote N =15m? HaifTu ckopocTb KaMHs Ha aTol BbicoTe. CONpoOTMBREHUEM BO3ayxa npeHebpeub.
MpuHsTe @ :1OJ‘%2 .
c

2. Mo ayre okpyxHocTn pagmycom R =10m psmxketca Touka. B HEKOTOPbLIN MOMEHT BPEMEHM HOpMaribHoe

ycKOpeHue ToYkn a, = 4,91‘/2 ; B 3TOT MOMEHT BEKTOPbI MOMHOIO M HOPMAsibHOrO YCKOPeHUi o6pasyloT yron ¢ = 60°.
c
Hantn ckopocTb U ¥ TaHreHumanbHOe YCKOPEHNe d_ TOYKW.

3. Teno, GpolweHHoe C GallHW B rOPU3OHTANIbHOM HaMpaBleHWN CO CKOPOCTbI U = 20%, ynarno Ha 3emmio Ha

paccTosiHum S (0T oCHoBaHMKM GallHW) BABOe OornblueM BbicoTbl h 6alHK. HanTu BbicoTy GaluHm.
4. Ouck pagmycom I =20f1 Bpawaetcs cornacHo ypasHenmio @ =A+Bt+Ct® | rpe A=30833 ,

A_ 4028 & 4 0aa
A=-1 5 N=01 ey OnpenenuTe TaHreHUMarnbHOe, HOPMarbHOE W MOMHOE a, YCKOPEeHWsI TOYeK Ha

OKPY)XHOCTM Ancka ans momerTa Bpemenn t=10C .
o o -1 o
5. BUHT aspocaHei Bpawaetcs ¢ yactoton N = 360mun . CKOpOCTb NOCTyNaTeNnbLHOro ABUXEHNSI adpocaHen

paBHa L =54 KMq . C KaKoW CKOPOCTbIO U ABWMXXETCA OAMH U3 KOHLIOB BUHTA, €cniv pagmyc BuHTa paseH R =1u.

6. OnpegenuTb gaBnenusa p; W p, rasa, cogepxatiero N = 10° MOJSeKyn 1M umetowiero oovem V = 1 cm®, npu
Temnepatypax T, =3 Kun T,=1000 K.

7. Kakorn obbem V 3aHMMaeT cMecb a3oTa Maccolm m; = 1 Kr U renuss maccoi m, = 1 Kr npu HopmarbHbIX
yCroBusix?

8. B 6annoHe BmecTtumocTblo V = 15 i1 Haxoantca cMmech, cogepawasa m; = 10 r sogopoaa, m, = 64 r BogsHoro napa
n mz = 60 r okcnaa yrnepoga. Temnepartypa cmecu t = 27°. Onpegenntb AasreHve.

9. Kakyto ycKOpsHLLYHO pasHOCTb NoTeHumnanos U AOMKEeH MNPOWTU  SMEKTPOH, YTOObI NONyYnTb CKOPOCTb U = 8
Mwm/c?

10. 3apsa paBHOMEpPHO pacnpegeneH no 6€CKOHEeYHON NNOCKOCTN C MOBEPXHOCTHOW  MAOTHOCTLIO 0 = 10 HKn/m?.
OnpenenuTb pas3HOCTb NOTEHLMANOoB ABYX TOYEK MOMs, O4HA M3 KOTOPbLIX HAXOAUTCA Ha MIOCKOCTU, a Apyrasi yaaneHa ot
Hee Ha paccTosiHue a = 10 cm.

11. K 6arapee ¢ 3AC ¢ = 300 B BkntouveHbl ABa NMOCKMX KoHAeHcaTtopa emkoctsmun C; = 2n® n C, = 3nd.
Onpepenutb 3apsg Q u HanpsbkeHne U Ha nnacTMHKax KOHOEHCATOPOB Mpu MnocrneaoBaTeNnbHOM M napanfiesfibHOM
COEaUHEeHMsIX.

12. Ha koHuax megHoro nposoga anvHou | = 5 M nogaepxmnsaetca HanpskeHne U = 1 B. OnpegenuTb NfOTHOCTb
TOKa j B NpoBoge.

13. No ToHKOMY NPOBOAHMKY, U30THYTOMY B BUAE MPaBUITbHOIO LECTUYrosnbHMKa co ctopoHor a =10 cm, nget 1ok | =
20 A. OnpefenuTb MarHUTHYIO MHAYKLUMIO B B LeHTpe WeCTUYyronbHuKa.

2. ObmoTKa coneHouaa coaepkuT ABa Cros, NAIOTHO Npuneravwmux pyr K- Apyry BUTKOB  NpoBoAda AnaMeTpom d
=0,2 mm. OnpegenuTb MarHUTHY MHAYKUMIO B Ha ocu coneHouaa, ecnuv no nposofy naet Tok 1 = 0,5 A.

14 B ogHOpPOAHOM MarHUTHOM norne ¢ uHaykumen B = 0,01 Tn nomelleH npamon npoBoAHWK AnvHon | = 20 cm
(noaBogAwme npoBoaa HaxoaAaTcs BHe nons). Onpegenute cuny F, 4ENCTBYIOLLYIO Ha NMPOBOLHUK, €CMY MO HEMY TEYET TOK
| =50 A, a yron ¢ mexay HanpasrieHNeM ToKa 1 BEKTOPOM MarHUTHOW MHAYKUMK paseH 30°.

15. Pamka ¢ Tokom | = 5 A cogepxxut N = 20 BUTKOB TOHKOrO npoBoga. Onpeaenntb MarHUTHbIA MOMEHT P, PaMKu C
TOKOM, ecnvi ee nnowaas S = 10cm>.

16.Mo Butky paguycom R =10cm TeyeT TOK |=50 A. BUTOK NnomeLLeH B ogHOpoAHOE MarHuTHoe none (B =
0,2 Tn). Onpegenute MOMEHT cunbl M, OelCTBYOLWEN Ha BUTOK, €CNWN MMOCKOCTb BUTKA cocTaBnseTt yron ¢ = 60° c
NMHUSIMWN UHAYKLUNN.

17. NpoToH BReTen B MarHUTHOE none neprneHauKynspHO NUHUSM MHOYKUUMK KU onucan ayry paavycom R = 10 cwm.
OnpepnenuTb CKOPOCTb U NPOTOHA, eCny MarHuTHasa nHaykums B =1 Tn.

18. Paguyc BTOpOro TeMHoro kKosbua HbloTOHa B oTpaxkeHHOM cBeTe I, =0,4 mm. Onpegenute pagnyc RKpUBU3HBI
MIOCKOBLIMYKIION JIMH3bI, B3SATON ANSA OMNbiTa, €CNN OHA OCBELLaeTcd MOHOXPOMAaTMYECKMM CBETOM C ANMHOW BOSHBbI A =
0,64 mkm.  [125 mmMm]

19. Ha nnacTtuHy c¢ wenbto, WwunpuHa kotopon a= 0,05 mm, nagaet HopMasribHO MOHOXPOMAaTUYECKU CBET C ANNHON
BonHbl A = 0,7 mkm. Onpeaenntb Yron ¢ OTKNOHEHUS ny4yein, COOTBETCTBYIOLMIA NepBoMY AUGPAKLMOHHOMY MaKCUMyMY.

20. OndpakumoHHas pelleTka, OCBELleHHasi HOopMasibHO nagaktlwyMmM MOHOXPOMAaTUYECKMM CBETOM, OTKITOHSET
CMeKTp TpeTbero nopsaka Ha yron @; = 30°. Ha kakoln yrong, OTKINOHSIET OHa CNeKTp YeTBepToro nopsaka?

21. Yron npenomneHnsa ny4da B XuAKoCTU i = 35°. OnpegenuTb nokasaTenb MNPenoMMeHust M XXUOKOCTWU, ecnu
N3BECTHO, YTO OTPAXKEHHbIV MYy4YOK CBETA MakCMMaribHO NONApPU30BaH.

22. Bbluncnntb ANWHY BOMHbI Ae bponns A ons anekTpoHa, npolleawero YCKOpSLWYy pasHOCTb noTeHumnanos U =
22,5 B.



23. Beluncnutb AnvnHy BonHbl Ae bponna A, ans npoTtoHa, ABMXKYLLLErocsa co ckopocTblo U = 0,6 ¢ (¢ - CKOpoCTb CBETa B
Bakyyme). OueHUTb C MOMOLLbI COOTHOLIEHUS HEONPeAeneHHOCTEN MWHMMAarbHY0 KMHETUYECKYID 3SHEepruo
TmindNEKTPOHA, ABMXYLLLErocs BHYTpU cchepunyeckon obnactn  guametpom d = 0,| HM.

MpumepHbIN NepeyYeHb BOMPOCOB K 3K3aMeHY:
KomneteHuus OIlK-1:
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MexaHunka

MatepuanbHag Touka. Cuctembl otcueTa. KuHemaTtnka noctynatensHoro asmxkeHus. Tpaektopus. [yTb. CpegHas
ckopocTb. MrHoBeHHasi CKOPOCTb.

CpenHee yckopeHue. MrioseHHoe yckopeHue. KacatensHoe 1 HopmansHoe yckopeHue. PaBHOMepHoOE 1
paBHOYCKOPEHHOE ABWKEHNE.

[BwkeHne Tena, 6POLLEHHOrO NOA YriioM K FOPU30HTY.

Buabl B3aumogencTeun B Nnpupoae. XapakTepucTUKM HEKOTOPbIX CUM: Cua TSXKeCTM 1 BEC Tena, CUMbl TPEHNS 1
ynpyrocTu.

MNepBbi 3akOH HbtoTOHa. VIHepuunanbHble cucteMbl oTcyeTa. Npumeps!.

BTopoi 3akoH HetoToHa. [uddepeHumnansHasa popma BToporo 3akoHa HetoToHa. TpeTuin 3akoH HbloToHa.
[paHnubl NPUMEHMMOCTHM 3aKOHOB HbtoTOoHa. CrioxkeHue cun.

OnpepneneHne mexaHmdeckon paboTbl (MOCTOSIHHOM U MeHsdoLLencs) cunbl. ['padmyeckoe npeacraBsneHve
paboTbl.

KuHeTtuyeckas aHeprus. CBA3b KUHETUYECKOWN 3Heprumn ¢ paboTon. [Npumepsbl.

KoHcepBaTtuBHble cunbl. MNoTeHumansHoe norne. NoTeHumansHasa aHeprns u ee cBA3b ¢ paboTton. NoTeHunansHas
3Heprns Tena B nomne TAHXeCTn 3eMnun. JHeprus CxaTon NPYXuHbl.

MexaHu4yeckasi aHeprus. 3akoH COXpaHeEHUS MexaHu4eckow aHeprun. MNpumepsl.

KnuHemaTuka BpallaTenbHOro ABMKEHMS. YTIOBOE NepeMeLLleHne, yrioBasi CKOPOCTb U YIIOBOE YCKOPEHME.
BekTopHbIN XxapakTep Benu4ymH. YactoTa n nepuvog BpaLleHus.

OnpepgeneHne momeHTa cunel. MNMneyo cunbl. OCHOBHOE ypaBHEHWE AVHAMUKM BpaLLaTebHOIro ABMKEHNS.
MoMEeHT nHepumn abcontoTHO TBEPAOro Tena (BblYUCIIEHNS MOMEHTOB MHepLMKN). PU3NYECKUIA CMbICTT MOMEHTA
nHepummn. Teopema LtenHepa.

OnpepeneHne MoMeHTa umMnynbca. 3aKkOH COXpaHeHNs MOMeHTa nMmnynbca. Mprmepsi.

KuHeTnuyeckas sHeprusi Bpailatowerocs tena. Pabota npu BpaliaTensHOM ABMXKEHUWN. DHEPrns KaTaLerocs
uunuHgpa.

MoctynaTel AnHwWTEeNHa. MNMpeobpasoBaHusa JlopeHua. Cnencrteus M3 npeobpasoBanuin JlopeHua.
OaHOBPEMEHHOCTb.

Cnepcteusa n3 npeobpasoaHun JlopeHua. JlopeHUeBO CokpalleHne AnuHbI.

Cnepncteust n3 npeobpasoBaHui JlopeHua. 3amenneHve BpemeHn. ViHTepearn.

PenstusuncTckas guHamuka. PensituBmcTckasi Macca. BsaanmocBs3b SHeprum n maccei.

TepmoguHamuka

OcHoBHOe ypaBHeHMEe MOMEKYNSPHO-KUHETUYECKON TeOpUn naeanbHoro rasa.

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

3akoH Makceenna ang pacnpegeneHvus MOneKkyn rno CKOPOCTAM.

BapomeTtpunueckasa popmyna. Pacnpegenenue bonbumaHa.

Yucrno cteneHer cBoboabl. 3akoH bonbuMaHa 0 paBHopacnpeneneHmn SHeprumn o cteneHam cBoboapl.
BHyTpeHHsis aHeprus ngeansHoro rasa. PaboTta rasa npu pacwmpennn. PaboTta rasa npy pasnunyHbix NpoLeccax.
MepBoe Hayano TepmoaMHamMukn. NpMMeHeHne NepBOro Havana TepMoagMHaMMKN K U3onpoLieccam.
TennoemkocTb ra3oB. YpaBHeHne Mawnepa.

Kpyrosow npouecc. Obpatumeivi, HeobpaTumein npouecc. Linkn KapHo n ero Krig.

Cratnctnyeckne 3akOHOMEPHOCTU pacnpeneneHnss Monekyn rasa no o6bemy. QHTPONUA N ee CTaTUCTUYECKOE
TonkoBaHue. W3ameHeHue sHTponuu. PacyeT nameHeHnst SHTPONUKU Npy pasnmyHbIX npoueccax.
Bsanmopgenctaune monekyn. YpaBHeHUe COCTOSIHUS pearnbHOro rasa. isotepmbl peansHoro rasa. BHyTpeHHsAA
3Heprus peanbHOro rasa.

OneKTPMYECTBO M NOCTOSIHHBINA TOK

3akoH KynoHa. lNpumeHeHne 3akoHa KyrnoHa B crydae HeTOUYEYHbIX 3apsKEHHbIX TEn.

OnekTpuyeckoe nore. HanpspkeHHOCTb anekTpocTatudeckoro nons. MpuHumn cynepno3avumn. Cunosble NMHUN.
CwmelleHre (MHOYKLMA) aneKkTpocTaTudeckoro nons. NoTok Bektopa cMeleHuns. Teopema OcTtporpagckoro-laycca
Onsi anekTpoctaTuyeckoro nons. MNMpumeHeHune Teopembl OcTporpagckoro-laycca ans pacyeta
3NEeKTpoCcTaTMYeCKoro Nons 6eckoHe4YHoM paBHOMEPHO 3apsKeHHON cdepbi.

Teopema OcTporpagckoro-aycca Ans aneKTpocTaTMyYecKoro nonsi.

MpumeHeHne Teopembl OcTporpaackoro-laycca ans pacyeTa aMnekTpocTaTM4eckoro nosnsi 6eCKoOHeYHOM
paBHOMEPHO 3apsKEHHOW MIOCKOCTU.

Teopema OcTporpagckoro-lraycca ans anekTpocTaTtmyeckoro nossi.

MpumeHeHne Teopembl OcTporpaackoro-laycca ans pacyeTa aMnekTpocTaTM4eckoro nosnsi 6eCKoOHeYHOM
paBHOMEPHO 3apSXKEHHOrO LWapa.
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PaboTa cun anekTpocTaTMyeckoro nons no nepemeLleHunio 3apsaa. Linpkynauus Bektopa HanpsKeHHOCTH
3MNEKTPOCTaTUYECKOro Nonsi.

lMoTeHuman anekTpocTaTYeCcKoro Nosis. SKBUMNOTEHUMAmNbHbIE MOBEPXHOCTH.

B3anMMoCBS3b HanpspkeHHOCTM U noTeHumana. BsaumHoe pacnonoxeHne CMnoBbIX MMHUA U 9KBUNOTEHUMATNBHbIX
NOBEPXHOCTEMN.

Buapbl ananektpukos. Bektop nonspusaumn. [nanekrpmnyeckas BOCNPUMMUNBOCTb

OnekTpuyeckoe norne B guanekTpuke. [inanekrpmyeckas npoHULAEMOCTb N €€ CBA3b C BOCMPUUMYUBOCTLIO.
[MpoBogHUKM B anekTpocTaTudeckoM none. KoHgeHcaTopbl. ANekTpoeMKOCTb NIOCKOro KoHAeHcaTopa.
OHeprusa cucTeMbl 3apsgoB. SHEPrust ANEeKTPOCcTaTMIECcKoro nonsi.

XapakTepuCTUKM NOCTOAHHOro Toka. [noTHoCTb Toka. 3akoH Oma B AnddepeHumnansHon gopme.
ConpoTuBneHne NpoBOAHNKOB

3akoH Oma gnsa ydacTtka uenu 1 Ans nonHon uenu. ANeKTpoaBMXKYLLAsS cuna UCTOYHUKa TOKa.

MpaBuna Knpxroda ons pacyeta anekTpuyeckmx Lenemn.

PaboTta n molwHocTb Toka. 3akoH [xoyns-JleHua.

Knaccuyeckas Teopumst aneKTponpoBOAHOCTH.

MarHuTHoe none

HanpsikeHHOCTb MarHnTHOro nons. 3akoH buo-Casapa-Jlannaca. NpumeHeHne 3akoHa buo-Casapa-Jlannaca ansa
pacyeTa MHOYKUMU MarHUTHOrO Nons 6eCKoHEYHOro, NPSMOro NPOBOAHMKA C TOKOM.

3aKkoH NOMHOro Toka (Teopema O LMPKyNAuMM BeKTopa MHAYKUUM MarHMTHOro nons). NpumeHeHne 3akoHa nomHoro
ToKa Ans pacdeta nond ©eckoHeYHO ANMHHOro coneHoupa. MoToK BeKkTopa MarHUTHOM uHAyKuun. Teopema
Ocrtporpagckoro-lraycca onst MarHMTHOro nonsi.

Cwvna lNopeHua. [IBmkeHne 3aps>keHHON YacTulbl B MarHUTHOM none. ekt Xonna.

Cwvna Amnepa. B3anmogenictene napannernbHbIX TOKOB.

MarHuTHblE MOMEHTbI 3NEKTPOHOB 1 aTOMOB. luamarHetuam. MarHeTuku.

BekTtop HamarHmyeHHocTU. MarHuTHasa BocnpuMMymMBoCTb. [ina-, napa-marHeTnkn. MarHuTHoe none B BeLlecTBe.
MarHuTHasa npoHuyaemMocTb. PeppomarHeTmKu.

fBneHuns anekTpoMarHuTHom nHaykumn. Beisog 3akoHa ®apages-JleHua. MNMpaswno JleHua.

CamouvHaykumsi. MHgykTnBHOCTE. NHOYKTUBHOCTL OECKOHEYHO AJIMHHOIO CoNleHoMaa.QHeprus MarHMTHOro Monsi.
Ob6bemHas NNOTHOCTb 3HEPru.

Cuctema ypaBHeHuii Makceenna. 3HadeHne Teopumn Makceenna.

Konebanus

"apmoHnyeckne konebaHus n nx xapakrepuctukn. KnHemaTtuka rapmoHnyeckmx konebanui. AnddepeHunansHoe
ypaBHEHWE rapMOHUYECKMX KonebaHnn. SHeprusa rapMoHNYECKMX konedaHum (MexaHN4eCcKux u dNeKTpPUIEecKmXx).
OnddepeHunanbHoe ypaBHEHWE rapMOHUYECKNX konebaHum Npy>XMHHOro 1 cmnsmyeckoro MadaTHukoB. [leprog
konebaHu 3TUX MasTHMKOB.

"apmoHnyeckne konebaHus B konebatensHoM KoHType. Popmyna TomcoHa.

OnddepeHunanbHoe ypaBHEHNE 3aTyXatLMX MEXAHUYECKUX N 3MEKTPUYECKMX konebaHui. Jlorapudmmnyeckmin
OEeKpeMeHT 3aTyxaHusl.

OnddepeHunanbHoe ypaBHEHWE BbIHY)XAEHHLIX MEXaHW4Yeckux KkonebaHum n ero pelweHue. PesoHaHcHble
KpuBble.

MepemeHHbIN TOK. [lonHoe conpoTvBReHue Lenu nepemMeHHoro Toka. llocnegoBaTenbHoe W napannernbHoe
coeguHeHue.

CnoxeHue konebaHwW OJHOrO HampaBfneHUs OAMHaKoBOW 4acToTbl. BekTopHble agmarpammbl. CnoxeHue
konebaHu opgHoro HanpasneHus. bueHusa. CnoxeHue B3aMMHO NepneHAMKYNSApHbIX konebaHun. Purypbl
Jlnccaxy.

BonHoBble npoueccol. [NMpoaonbHbie 1 nonepeyHble BOMHbl. YpaBHeHue Gerylien BonHbl. BonHoBoe ypaBHeHue.
BonHoBow nakeT. ['pynnoBasi CKOPOCTb.

BonHoBas 1 kBaHTOBada onTuka. KBaHTOBasi MexaHuka

OneKTPOMarHUTHbIE BOSMHbI. XapakTepUCTUKN CBETOBbIX BOMH. VIHTEHCUBHOCTb CBETOBOW BOSHbI.

KorepeHTHOCTb CBETOBbIX BOMNH. IHTepdepeHuusa ceeTa OT ABYX UCTOUHMKOB. IHTepdepeHUNOHHbIE YCnoBUs Ang
pasHocTh a3 u pasHOCTK xoaa.

MeToapbl HabnogeHus nHTepdepeHLmn ceeTa (6unpuama ®peHens, onbiT KOHra)

WHTepdepeHUns B TOHKUX NreHkax. BeiBog hopmynbl ANS ONTUYECKOW pasHOCTU XO4a Nyyen B TOHKOW NMeHKe.
Buapbl audpakunun. MNMpuHumn MNonreHca-d®perHens. Metoa 3oH ®peHensd. JudpakLms cBeTa Ha Kpyriom 0TBEPCTUN,
OT KPYrnoro Aucka, Ha y3kon LWenu, Ha AndpakunoHHOM peLueTke.

Oundpakuna peHTreHoBCkMX nydver. Ycnosue Bynbda-bparros. [lNMpumeHeHve andpakumm peHTreHOBCKOro
N3Ny4YeHus.

EcTtecTtBeHHbIN 1 nonspu3oBaHHbIn cBeT. 3akoH bproctepa. 3akoH Mantoca. MNondpu3auma cBeta nNpy 4BOVHOM
nyyenpenomneHmn. uxponsm. MNpuama Hukons. OnTudeckas akTMBHOCTb BELLECTBA.

XapakTepucTukm TennoBoro uanyyenus. 3akoH Kupxroda. 3akoH CtedaHa- bonbumaHa. 3akoH cmelleHnst BuHa.
3akoH Panesa —[xuHca. YneTpadmoneTtoBas katactpoda. Popmyna NnaHka. 3akoHbl TEMSIOBOIO U3NMYyYEeHUS U UX
nony4deHve n3 opmynbl MNnaHka.

3akoHbl poToadhdekTa. BonbramnepHas xapaktepuctuka ¢oToToka. 3agepxuBarowimii noteHuwan. Tok
HacblleHus. PaboTta Bbixoga. YpaBHeHue QuHwTenHa ansa dotoaddekta. KpacHas rpaHuua doTtoaddekTa.
®oToHbl. [laBneHuve ceeta . AdhdekT KomnToHa. KopnyckynspHO-BOMHOBOM Ayanun3m cBeTa.



77. OnbIT Pesepdopaa. Moctynatel Bopa.

78. KopnyckynspHO-BOMIHOBOW AyanvaM BellecTBa. [JnvHa BonHbl Ae-bporns. OkcneprMeHTanbHble foKka3aTenbcTBa
BOJTHOBbIX CBOWCTB YacTuL.

79. CooTHoWweHNe HeonpeaeneHHocTen [en3eHbepra. BbiBog COOTHOLWEHWST HeonpenerieHHOCTEM Ha OCHOBE
BOJTHOBbIX CBOWCTB YacTuL.

80. YpaBHeHue LUlpeguHrepa. ®usuuyeckmt cmbicn ncu-pyHkumn. PelweHue ypaBHenusa LWpegunHrepa ans
B©eCKOHeYHO-rnyboKoM NOTEHUNANBHOW SMbI.

81. MNoTeHumaneHbI 6apbep. TyHHENbHbIV AhdeKT. [apMOHMYECKNA OCUUNIATOP.

82. 3akoHOMepHOCTM B aTOMHbIX criekTpax. dopmyna banbmepa. boposckast Mogens atoma Bogopoaa. [JoctoMHeTBa
n HegocTaTkm Teopun bopa.

83. KeaHTOBOMEXaHM4Yeckad mofenb atoma Bopopoaa. KeaHToBble uucna. BelpoxaeHHble coctosiHuA. [paBuna
oTtbopa.

84. CnoHTaHHOE 1 BbIHYXXAEHHOE n3nyyeHuve. Jlasepsl.

85. OHepreTudeckne 3o0HbI B Kpuctannax. CTpykTypa 9HEpreTu4eckmx 30H MeTasnsioB, MOMYNpPOBOAHUKOB U
ananekTpukoB. lNMonynpoBogHukn (COBCTBEHHbIE U MpUMeECHbIe). CTPyKTypa 3HEpPreTUYecKknx 30H MPUMECHbIX U
COBCTBEHHbIX MOMYNPOBOOHNKOB.

O6paseLl, aKk3ameHaLMoHHOro bunera
JBI'VIIC
Kadgeapa Ok3ameHauNoHHbIN GuneT Ne 1 «YTBEpXKOAO»
(k911) dunsmka 1 TeopeTnyeckas no gucumnimnHe «dPunsmkar 3aB. kacdeapon
MexaHuKa ans cneunanbHoctn 23.05.06 Ctpoutenscteo | ViBaHoB B.W., kaHa. dms.-maT.
4 cemecTp, )Kenes3HbIX 40Por, MOCTOB M TPAHCMOPTHbIX HayK, OOLEHT
20 /20 y4ebHbIN rog TOHHENEeN «__» 20 T

1. Bonpoc MarHuTtHOe none u ero xapakrepuctuku. (OlNK-1).

2. Bonpoc Onpegenutb aHepruto € poToHa, MCMYCKAaeMOro Npu Nepexofe afiekTpoHa B aTOMe BO4OPOAa C TPETbLEro
3HEPreTM4eCcKoro ypoBHs Ha ocHoBHon. (OTK-1)

3. 3apgava (3agaHue) Ha noBepxHOCTb MeTanna nagaet MOHOXPOMaTMUYECKUA CBET C ASIMHOWM BOMHbI A = 0,1 MKM.
KpacHasa rpaHuua dotoadpdekta Ay = 0,3 mkm. Kakas gons aHeprmm hoTOHa pacxogyercs Ha coobuieHune
3MNEKTPOHY KnHeTnyeckomn aHeprum? (ONK-1).

MpumevaHne. B kaxgom 3Kk3aMeHauMOHHOM 6wuneTe [OMKHbI MPUCYTCTBOBaTb BOMPOCHI, CMOCOGCTBYHOLLMX
dopmMmpoBaHMIO y 0OyyatoLerocs BCex KOMNETEHLMI NO AaHHOW AUCUUNNNHE

3. TectoBble 3apaaHua. OueHka no pe3ynbTaTtaMm TeCTUPOBaHUA.

3.1. NpumepHble 3agaHua  TecTa

3apgaHue 1 (OlK-1)

BbibepuTe npaBunbHbIA BapuaHT oTBeTa.

Ycnoswe 3agaHus: NocnegoBaTenbHOCTL B MOPSAKE BO3pacTaHUs paguyca
1: aNeKTpoH

2: 9A4po
3. aTom

aTtomMa

4: mornekyna

3apaHwue 2 (OMK-1)
nOCﬂe,ElOBaTeJ'IbHOCTb B nopsdaake Bo3pactaHunAa AnnTtenbHOCTU

HC
MKC
MC
Cc
MWH
4yac

oukwn=

3apganue 3 (OlK-1)
Ha pucyHke BEKTOpP MTHOBEHHOW CKOPOCTU TOYKU NpY ee ABUXKeHUN Mo Kpnsor AB 3To:

B

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

5. HeT npaBuUNbHOro oTBeTa ¢

3apaHwue 4 (OlK-1)
YKasaTb npaBuIibHbIA OTBET
Linkn KapHo:



1. CocTouT 13 OBYX M30TEPM U ABYX M306ap
2. CocTouT 13 ABYX M30X0p 1 ABYX n3obap

3. CocTounT 13 OBYX U30TEPM 1 ABYX agnadar
4. 3TO KpyroBow npotiecc

3apanue 5 (OlMK-1)

MocnenoBaTenbHOCTbL B NOPsiAKe BO3pacTaHus ANUTENbHOCTU
MocnepoBaTenbHOCTL B NOpsSiAKe BO3pacTaHUs

1: mMNa

2:MNa

3: klMa

4: MMMa

3apgaHue 6 (OlK-1)

YkasaTb NpaBuibHbIA OTBET

Linkn KapHo:

1. CocTouT U3 AByx U3oTepm n AByx nsobap
2. CocTouT 13 ABYX M30X0p 1 ABYX n3obap

3. CocTouT 13 ABYX U30TepM 1 ABYX agnabar
4. 3T0 KpyroBon npotiecc

3apanwue 7 (OMK-1)

MocnepoBaTenbHOCTL B NOPsSiAKe BO3pacTaHns TBepAOCTV Matepuana
: nap

I KMIKOCTb

: cTanb

: anvas

. HAHOKOMMO3WUTHbIE MEeTannM4Yeckne NoKpbITUS

abhwnN -

3apanwve 8 (OlK-1):
CooTtBeTcTBME mexay smgamu konebaTenbHbIX CUCTEM U UX nepunoaamu

[MPYXMHHBIN MaATHUK m
T=2r7|—
k
DOU3NYECKNI MaATHUK J
T=2r|—
mgl
KonebatenbHbIi KOHTYP T =2zJLC
MaTemaTnyeckuin MasiTHUK _ \F
=27 |—

3apaHue 9 (OlK-1):

BBecTn npaBunbHLIN OTBET C KraBuaTypbl

MepBuyHas obmoTka TpaHcdopmaTopa umeeT w1=10000 BUTKOB MPOBOLA W BKIOYEHA B CETb MEPEMEHHOr0 TOKa C
HanpsxeHuem U;=700 B. Yncno BUTKOB BTOPUYHOM OBMOTKU W5, ecnun ee conpoTtuenexne r=1 OM, Hanps>keHre Ha KoHLax
U,=4 B, a cuna Toka B Hel |=1A, byaeT paBHo:

3apgaHuve 10 (OK-1):

YkasaTb NpaBuribHbIA OTBET

3aKkoH CoXpaHeHMs 3aNeKTPUYecKoro 3apsga:

1. B 3aMKHYTOW CUCTEME SHEPIUS 3apsiAOB OCTAETCS NMOCTOSHHON

2. B N0BON 3NEKTPUYECKN N30NIMPOBAHHON CUCTEME CyMMa 3apsd0B OCTaeTCs MOCTOSHHON
3. B MHepLManbHbIX CUCTEMAx OTCcYeTa CyMMa 3apsiioB OCTaeTCs NOCTOSTHHOW

4. 3apsg CMCTEMbI HE 3aBMCUT OT CKOPOCTU €€ OBWKEHMS

3apanwve 11 (OlK-1):

YKasaTb npaBuribHbIA OTBET

Cuna, oelcTByloLLas Ha 3apsig, ABWMKYLLUIACA B MarHUTHOM More,
1. obpaTHO nponopLMoHanbHa ero CKopocTu

2. He 3aBWCUT OT €ro CKOPOCTM

3. nponopuuoHanbHa KBagpaTy ero ckopocTu

4. npsiMo NponopLuoHanbHa ero CKopocTu

3apaHue 12 (OlK-1):

YKaxute npaBunbHbIN OTBET

[nanekTpuk oTrnmyaeTcs OT NPOBOAHMKA TEM, YTO

1. B HEM He BO3HUKaeT pasfeneHns 3apsioB B 3M1eKTPUYEeCKoM nore
2. OH COCTOMUT U3 HENTparbHbIX MOJSIEKY, a MPOBOAHUK N3 NOHOB



3. OH He oKa3bIBaET BNUSHME Ha BHELLHEE ANEKTpNYECKoe none
4, BHeMm NPaKTU4eCKN HET CBO60,EI,HbIX QJIEKTPOHOB

3apganue 13 (OlK-1):

YKasaTb npaBuIibHbIA OTBET

Ovcnepcus cBeTa - 310

3aBUCMMOCTb MokasaTens NPenomSIeHust BELLLECTBA OT YacToTbl CBeTa
3aBNCUMOCTb MNMoKasaTtesda nperioMreHnd ot BellectBa

3aBMCMMOCTb (Da30BOV CKOPOCTM CBETOBbLIX BOJIH OT YacTOThl CBETA
3aBUCMMOCTb CKOPOCTM CBETa OT cpefbl

HeT BEpPHOro oTBeTa

abkwn =

3apanwue 14 (OlK-1):

YkasaTb NpaBuibHbIA OTBET

TennoBoe nsny4yeHne coBepLUaeTCs

3a CYeT SHEepruu, BbIAENSIOLWENCS NPU XMMUYECKON peakumm

3a cYeT BHYTPEHHEW 3Heprun Tena

3a CYET SHEepPrumn BaneHTHbIX 3NIEKTPOHOB

3a cyeT JIIOMUHECLIEHLNN 3NEKTPOHOB

. HET NpaBWIbHOro oTBeTa

MonHbBIN KOMMNEKT TECTOBLIX 3aaHuI B KopnopaTunBHou TectoBor obonovke ACT pasmelueH Ha cepsepe YUT ABIYTIC, a

Takke Ha canTe YHuBepcuteTta B pasgene CO OBIYIC (obpa3oBatenbHada cpeaa B NMYHOM KabuHeTe npenofasartens).

oA

3.2. CooTBeTCTBUE MEXAY OanbHON U PENTUHIOBON CUCTEMAMM OLIEHUBAHNSA 3HAHWIN, YMEHWIA, HABLIKOB U (MNn) onbiTa

0EeATEJIbHOCTU, YCTaHaBJIMBAETCA NOCPeaCTBOM cnep,yrou.l,eﬁ Tabnuubl

O6bekT [NokasaTenu oueHMBaHUA OueHka eip;):f::os
OLEHKU pe3ynbTaTtoB 00y4YeHus pesy
0obyyeHus
60 6annos n meHee «HeygoBneTBopuTEnbHO» Hun3kmin yposeHb
. 74 — 61 6annos «YO0oBNeTBOPUTENBHO» [NoporoBbii ypoBEHb
O6yuatowuincs =
84 — 75 6annos «XopoLuo» [NoBbILLEHHbIN YPOBEHb
100 — 85 6annos «OTAnYHO» Bbicokuii ypoBeHb

4. OueHKka oTBeTa oOyvawLlerocs Ha BOMPOCHI, 3afavy (3agaHue) 3K3amMeHauuoHHoro GuneTta, 3a4eTa,

KYypPCOBOIO NPOeKTUPOBaHMUS.
YaloLEerocsi Ha BOMpochl, 3aaady (3afaHue) aksameHaunoHHoro buneTa, 3adera

OueHka oTBeTa 00

Cop,ep>KaH ne wkKanbl oueHnBaHuaA

AnemeHTbl OLeHMBaHMS HeynoBneTsoputensHo | Ya0BneTBOPUTENbHO Xopouio OTnuyHo
He 3auteHo 3auTeHo 3auTeHo 3auTeHo

CooTeeTcTBME oTBeTOR |l 10MTHOE HECOOTBETCTBME |3HaUNUTENbHbIE HesHaunTtenbHble [lMonHoe

hopMynpoBKam rno BCeM Bonpocam MorpeLHoCTH norpeLIHoCcT cooTBETCTBUE

BOMNPOCOB (3agaHuni)

C MNonHoe HecooTBeTCTBME |3HAUUTENIbHOE HesHauutenoHoe |CootBetcTBre

ngng):)zaa’Teanocm , |KPviTEpUIo. HEeCoOTBETCTBME HECOOTBETCTBME  |KPUTEPUIO Npu

A KpuTepuio KpuTepuio oTBETe Ha BCe

noruka oteeTta. YMeHue

BOMpPOCHI.
YeTKO, MOHSITHO,
rpamoTHO 1 cBo6OAHO
nsnaraTb CBOM MbICIK
lMonHoe He3HaHne MmetoT mecTo MmetoT mecTo MonHoe
HOPMAaTUBHOW K CYLLIECTBEHHbIE HeCYyLLeCTBEeHHble [COOTBETCTBUE
npaBoBoi 6a3bl 1 ynyluieHns (HeaHaHue |ynylieHns wu AaHHOMY KpUTepuio
3HaHue HOPMaTUBHBIX,  |creumarnbHOI GonbLuel YacTn n3 He3HaHue OTBETOB Ha Bce
NPaBOBbLIX JOKYMEHTOB U nptepaTyphbl [OKYMEHTOB U OTAENbHbIX BOMpPOCHI.
cneymnansHoun cneumansHom (eauHWYHbIX) paboT
nntepatypbl nutepatypsbl no 13 4yncna
HasBaHWIo, ob6s3aTenbHow
coaepXaHuio U T.4.).  |[nuTepaTtypbl.




YMeHue cBasaTb TEOPUO |YMeHme cesaszaTb YMeHune cBA3aTtb MNonHoe

C NpakTukon paboTbl HE  |BOMPOCHI TEOPUM U BOMPOCHI TEOPUM U [cooTBETCTBUE
nposiBnsieTcs. NpPaKkTUKK NpaKkTUKK B OaHHOMY
YMeHue yBsi3bIiBaThb nposiBrnsieTcs pegko  (ocHoBHOM KpuTepuio.
TEOPUIO C NPAKTUKOW, nposiBNsieTcA. CnocobHocTb
B TOM 4umcre B obnactu WHTErpupoBaTb
npodgeccnoHanesHon 3HaHWA U
paboThbl npuenekaTb
cBeeHus n3
Pa3nmnM4HbIX

HavyHbIX cdheb

Ha Bce gononHutenbHble [OTBETHI Ha 6OJ'IbLLIyIO 1. daHbl HenosnHble |[aHbl BEpHble

BOMPOCHI NpenofaBaTens [4actb OTBETHI Ha OTBETLI Ha BCe
OaHbl HEBEPHbIE OTBETbLI. [JONONMHUTENBHbBIX OONOSHUTENbHbIE  |AOMOMHUTESNbHbIE
BOMpPOCOB BOMPOCHI BOMpPOCHI
npenogaBaTens AaHbl |npenogaBaTens. npenogasaTens.
KauyecTtBO OTBETOB Ha HEBEPHO. 2. ﬂaH oauH
AONONHUTEIbHBIE HEBEPHbIN OTBET Ha
BONpOChHI OOMNONHUTENbHbIE
BOMpPOCHI
npenogasaTtens.

I'Ipmmeanme: nToroeas oueHka (*)OpMVIpyeTCFI KaK cpegHAaA apVId)MeTI/I‘-IeCKaﬂ pe3ynbTaTtoB 3JIEMEHTOB OUEHNBAHUA



























