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Mporpamma ancumnnnuHbl "dusmka”; 04.03.01 Xumung; ctapwuin npenogasartens, K.H. MoHaxosa H.W. , noueHT, K.H. (aoueHT) Hanetos B.B.

Mporpammy ovcumnnuHbl paspabotan(a)(n) cTapwuii npenoaaeatenb, K.H. MoHaxoea H.U. Kadenpa
obwein pnamkmn OToenerHne domamku , Natalia.Monakhova@kpfu.ru ; ooueHT, K.H. (aoueHT) Hanetos
B.B. Kadpenpa obwein gouankn OtaeneHune gousnkn , Viadimir.Naletov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LlensiM1 ocBOEHMSI ANCLUMNNVHDI SIBASIIOTCS U3Y4eHMe NPOCTEeNWnX 1 BMECTE C TeM Hanbonee obwmx
CBOICTB MatepuanbHOro M1pa, TeopeTnyeckoe NoHMMaHne OCHOB MeXaHuKn, gonanki konebaHuii n
BOJIH, MONEKYNAPHON OU3NKU N TEPMOOVNHAMUKW, SNEeKTPUYeCcTBa N MarHeTn3ma, KBaHTOBOW COU3NKN,
noakpenneHHoe nabopaTopHO NPaKTUKOIA.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " 51.6.9 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszosatenbHoin nporpammbl 04.03.01 Xumusi n oTHocKTCS K 6a30B0iA (06WwenpodeccnoHanbHon)
yactn. OcBauBaetcs Ha 1, 2 kypcax, 2, 3, 4 ceMecTpbl.

JducumnnmHa OTHOCUTCSA K K 6a3030my 6J'IOKy ONCUnnnnH.

Kypc obuieit domamnkmn normyeckmn yBsidaaH co BCEMU AUCLUMMHAMUN €CTECTBEHHO-HAYYHOMO LiMKNa.
YcnewHoe ycBOeHNe faHHOro kypca TpebyeT 3HaHWiA on3nky U MaTeMaTuKi B paMkax nporpamMmbl
CpenHeit WKOofbl, a TaKXe 3/IEMEHTOB BbICLIEA MaTEMATUNKM, N3yYaeMblX B YHUBEPCUTETE.
TeopeTnyeckas coctaBnsitowas kypca AononHsaeTcs nabopaTopHbIM OU3NYECKMM NPAKTUKYMOM.
Bce 210 coyeTaeTcs ¢ apyrvMm npakTUKymamu, Hanpumep, no XuMnmu, HopMaTuke n ap., roe
NCMNoNb3yloTCs onanyeckne Nnpmbopbl U cTaTucTuyeckas obpaboTtka pesynbTatoB N3MEPEHWIA.

3. KomneteHuuu obyyatrolerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL N
OK-6 crnocobHoCTbo paboTaTtb B KOMNEKTMBE, TONEPAHTHO
(0bLWeKyNnbTypHbIE BOCMPUHUMATb CouManbHble, 9THUYECKNE, KOHGDECCUOHANbHbIE
KOMMNeTeHL M) N KyNbTYPHbIE Pa3Nnyns
OK-7
(0bLweKynbTypHbIE CMOCOBHOCTBIO K CamoopraHmn3aumm n camoobpasoBaHumto
KOMMeTeHuunn)
OrK-3 CMOCOBHOCTBIO MCMOIb30BaTb OCHOBHbIE 3aKOHbI
(npodheccunoHanbHble €CTEeCTBEHHOHAYYHbIX OUCLMMNANH B NPOGECCUOHANbHOM
KOMMNEeTeHL M) LEeATeNbHOCTU

B pe3ynbtaTe 0CBOEHMS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

CYTb 1 TEOPETUHECKYIO UHTEPNPETALMIO OCHOBHBIX (OU3NYECKMX SBNEHUIA MEXaHWKWN, MONEKYNSPHOA
PU3NKK, TEPMOANHAMMKN, SNEKTPUYECTBA, ONTUKN 1 aTOMHOW CON3NKM, COOTBETCTBYIOLLNX METOA0B
nccnenoBaHust NPUPOAHBIX ABNEHWIA;

2. IONXEeH yMeTb:

MCrnonb30BaTb I'IpOCTGVIU.IVIG donsnyeckmne |‘|p|/|6opb| Ons I/I3MepeHVII7I pa3nnyHbIX BENNYUH C
npumMeHeHneMm MeTonoB O6pa6OTKVI N aHannm3a pe3ynbTaTtoB 3KCNEePUMEHTa,

3. OOMXEeH BnageTb:
HaBblkaMy PaboTbl C MPOCTEAWMMI OU3NYECKMU Nprbopamu.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnnuHbl "dusmka”; 04.03.01 Xumung; ctapwuin npenogasartens, K.H. MoHaxosa H.W. , noueHT, K.H. (aoueHT) Hanetos B.B.

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

-MOHNMaTb OCHOBHbIE NMPUHLUWMbI N 3aKOHbI C*)VI3VIKVI N nx MmarematTndeckoe Bbipa>XeHune;

- 0bnagatb 3HaHMAMK 06 OCHOBHbIX dPr3nYecKnx ABneHnsaxX, 0 Metoaax ux HabnoaeHns 1
3KCrNMepnMeHTanbHOro nccnenoBaHms, paBHO Kak 1 0 MeToax 06pa6OTKI/I n aHanm3a pe3ynbTatoB
9KCrNepunMeHTa.

4. CTpyKTypa u cogepxaHve AUCLUMNINHBI/ Moayns
Ob6was TpyooeMKOCTb AMCLUMMNANHBI cocTaBnsieT 18 3a4eTHbix(ble) eanHuL(bl) 648 yaca(os).

dopma NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHDBI 3a4eT M 9K3aMeH BO 2 CEMECTPE; 3a4eT N 9K3aMeH B
3 cemecTpe; 3a4eT 1 3K3aMeH B 4 ceMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs AOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHoun paboTbl No gucuunamHe/ MOaynto
TemaTtnyeckui NnaH AuUCUMNAUHBI/MOOY NS

Buabl n yacobl

ayouMTopHOM paboThbl,
Paspen ¥ P P

N OvcumnnuHbl/ CemecTp cgﬁgg‘?:a nux T?gﬁgg:)lf)ocm Telqll(l.cl).l.:% gt;szbl
Moayns Nexumn MpakTuueckmellaboparopHbie
3aHATUSA pabotbi
Tema 1. lNpenmet [MucbMeHHoe
1 |cpuankn. OnpepeneHus, 5 ” ” 0 0 nomaiiuHee
" [NprbnuxeHus. 3agaHue

Tema 2. MexaHuka.
2. |OCHOBHbIE NOHATUSA 2 1 2 0 20
BEKTOPHOro aHanunaa.

Tema 3. KuHematuka
mMarepuanbHOM TOYKMW.
3. SKOpOCTb N yCKopeHue. 5 5 4 3 0 YCTHbIN onpoc
cKopeHue npu
KPUBONNHENHOM
OBUXEHUMN.

Tema 4. lnHamumka

maTtepuanbHON TOYKMW.

4 3akoHbl HbtoToHa. Cuna
" |[TaXecTn 1 BecC.

NHepuunanbHble

CUCTEMbI OTCYETA.

Tema 5. Cuna TpeHus.
Wmnynbc. 3akoH

YCTHbI onpoc

YCTHbI onpoc

KoHTponbHas
5. [COXpaHeHns umnynbca. > 4 4 0 0 pa 6oga
" |LleHTpobexHasa cuna
nHepuun. Cuna
Kopuonuca.
PernctpaumnoHHbin Homep 720418 < 3;%1;}‘??(&1:{1;%’1;1‘
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Mporpamma ancumnnnuHbl "dusmka”; 04.03.01 Xumung; ctapwuin npenogasartens, K.H. MoHaxosa H.W. , noueHT, K.H. (aoueHT) Hanetos B.B.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie
paborbl

3aHATUA

Tema 6. PaboTa,
MOLLHOCTb.
KnHeTtnyeckas aHeprus.
[NoTeHumnanbHas
aHeprns.

NMucbMeHHoe
JomallHee
3agaHue

Tema 7. [1BnxeHune
TBepnoro tena. MomeHt
CUNbl 1 MOMEHT
nMnynbca. 3akoH
COXpaHEeHMs MOMEHTa
nmnynbca.

NncbmeHHoe
oomauiHee
3agaHue

Tema 8. Teopema
[NonreHca-lTenHepa.
KnHeTtuuyeckas aHeprus
BpaLarouerocs tena.
Paborta.

Tema 9. Ynpyrue
CBOMCTBA TBEpPAbIX Ten.
3akoH ['yka. SHeprus
ynpyrux gecgpopmauui.

Konnoksuym

10.

Tema 10. KonebaHus.
YpaBHeHne cBOb6OAHbIX
KonebaHuin. SHeprus
rapMOHNYECKOro
konebaHus.
MatemaTnyeckmni
MaATHUK. PU3NYecKnii
MasTHUK.

11.

Tema 11. CnoxeHue
konebaHuii, bueHns.
3aTyxatowme
konebaHus.

BbiHyXX OeHHble
konebaHus. Pe3oHaHc.

YCTHbIN onpoc

12.

Tema 12. BonHbl.
MpononbHbIE 1
nonepeyHble BOMHbI.
YpaBHeHue beryuweii
BOMHbI. dundppakums n
nHTEPEpPEeHLnS.
CT1o54me BOMHbI.

YCTHbIN onpoc

13.

Tema 13. MexaHuka
XWUOKOCTEN 1 rasos.

YpasHeHue bepHynnu.

10

Konnoksuym

PernctpaumoHHbin Homep 720418
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Mporpamma ancumnnnuHbl "dusmka”; 04.03.01 Xumung; ctapwuin npenogasartens, K.H. MoHaxosa H.W. , noueHT, K.H. (aoueHT) Hanetos B.B.

Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 14. OcHoBbI
MONEKYNSAPHOM (PUUKMN.
M peanbHbili ras.
YpaBHeHMEe COCTOSAHNS
noeanbHOro rasa.
14.[KnHeTtuyeckas sHeprus 2 11 4 0
nocTynaTtenbHOro
OBVXEHUS MONekyn
rasa. PacnpeneneHve
Makcsenna no
CKOPOCTSAM.

Tema 15. a3 B none
CUN TSXECTW.
PacnpeneneHve
Bbonbumana. lNoHsaTHE 0
15.|cTeneHsx ceobonpl. 2 12 4 0 0
Audbdpysns,
TennonpoBOOHOCTb,
BSI3KOCTb. YpaBHeHue
BaH-nep-Baanbca.

Tema 16. | Havano
TEPMOANHAMMKMN.
Anvnabartunyeckuii
npouecc. Pabota npwm
N30TEPMNYECKOM
16. npouecce. Lnkn KapHo, 2 13 4 0 0
K.N.4. QHTpoNuS.
CsoricTea sHTpOMNMM.
OHTpONMSA naeanbHOro
rasa.

Tema 17. Il Hawano
TePMOONHAMUKN. 5 14 3 0 0 YCTHbIN onpoc
‘ITepmogmHamunyeckune
noTteHumansl.

Tema 18.

Kpuctannuyeckoe

COCTOSIHME.

18. TennoemkocTb 5 14 3 0 0 Konnoksuym
KpUCTannos.

dusunyeckne Tunbl

Kpuctannos. dasosble

o8 YCTHbIN onpoc

YCTHbIN onpoc

17

nepexonbl.
Tema 19.
onekTpocTartumka. YCTHbI onpoc
ONeKTpUYecKmnin 3apsa. MNMucbmeHHoE
19.|3akoH KynoHa. 3 2 4 0 20 nomauHee
dnekTpocTartnyeckoe 3apaHve
none. SNeKTpuU4ecKnii
ANnonb.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnnuHbl "dusmka”; 04.03.01 Xumung; ctapwuin npenogasartens, K.H. MoHaxosa H.W. , noueHT, K.H. (aoueHT) Hanetos B.B.

Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Tewa 20. Mvceheioe
0 OnekTpuyeckoe 3 1 3 0 0
. 3apaHue
cMelleHne. Teopema Y OTHBI OMBOC
Octporpanckoro-lrayccd. P
Tema 21. Pabota no
nepeMeLLeHnto
9NeKTpnYeckoro 3apsaa lMncbMeHHoe
B 9/1IEKTPOCTATNYECKOM nomallHee
21.|none. MNoTteHunan 3 2 2 0 0 3afaHve
9NEeKTPOCTaTNYECKOro YCTHbI onpoc
nons, pasHoCTb
NOTEHLManos.
Tema 22. [poBogHUKW B o
22.|aneKkTpocTaTnyeckom 3 2 2 0 0 YCTHblit onpoc
none.
Tema 23. OunanekTpuku
B 9/1EKTPOCTATNYECKOM
none.
Hunanektpuyeckas
BOCMPUMMYMBOCTb 1 YCTHbI on
23 [BOCMP oc 3 3 3 0 0 CTHBI Onpoc
NPOHNLAEMOCTb Cpeabl.
Hunanektpuyeckas
NPOHNLAEMOCTb
NONSAPHbIX
ON3NEKTPUKOB.
KoHTponbHas
paboTta
Tema 24. MucbMeHH
24| M3 3 3 1 0 0 COMEHHO®
CerHetoanekTpuku. noMallHee
3apaHue
Tema 25.
ONEeKTPOEMKOCTb.
KoHpeHcaTopbl.
25 [EmkocT 3 4 2 4 0 Konnokauym
KOHAEHCATOpPOB.
OHeprug
9NEeKTPMYECKOro nons.
Tema 26. [oCTOSHHbIN
SNEKTPMNYECKUIA TOK.
[MnoTHOCTb 1 cuna lMncbMeHHoEe
SNEeKTPMYECKOro Toka. noMallHee
26. 4
6 3akoH Oma. Pabota n 3 3 0 0 3apaHue
MOLLHOCTb TOKa. 3aKOH
Oxoyns-IleHua.
Mpasuna Kupxrogoa.
PerucrpaumnoHHbIi Homep 720418 OAEKTPOHHEBEH
Bl VHUBEPCHTET
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Mporpamma ancumnnnuHbl "dusmka”; 04.03.01 Xumung; ctapwuin npenogasartens, K.H. MoHaxosa H.W. , noueHT, K.H. (aoueHT) Hanetos B.B.

Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi
Tema 27.
ONeKTponpoBOAHOCTb
TBEpObIX TEs. YCTHbIN onpoc
27. Knaccuyeckasa teopus 3 5 3 0 0
ANEeKTPonpoBOOAHOCTA
MEeTannos.

Tema 28. SneMeHTbl
30HHOW Teopuun
TBEPObIX TEN.

onekTpunyeckme [MncbMeHHoe

cBoKcTBa JomatiHee
28.|nonynpoBOAHNKOB. 3 6 4 0 0 3apaHve

KoHTakT oByx YCTHbIN onpoc

nosnyrnpoBOAHNKOB C
pasnn4YHbIM TUNOM
NpPOBOANMOCTH (P-N -

nepexon).

Tema 29. KoHTakTHbIE [NMncbmeHHOE

SBNEHNS B MeTannax. JomallHee
59, Paborta Bbixoaa. 3 v 3 0 0 3afaHve

TepmoanekTpuyeckmne KoHTponbHas

ABNEHNS. paboTta

CBepxnpoBoanMOCTb.

Tema 30.

ONEeKTPMYECKNIA TOK B

Bakyyme. BakyyMHble

anoabl N Tproapl. 4 5 Konnoksuym
&0 OnexkTponna. 3akoHbl 3 8 0

dapanes.

ONeKTPMYECKUIA TOK B

rasax.

Tema 31. MarHeTtnam.

MarHutHoe none B

Bakyyme. MarHuTtHas MucbmenHoe

WHAYKLUNS JomalHee
31. y ' 3 9 2 0 28 3ajaHve

HanpsxeHHoCTb YOTHBIN OMDOG

MarHUTHOro nons. P

3aKoH

Buo-Casapa-/lannaca.

Tema 32. 3akoH NMncbMeHHoe

AMn . Cuctembl MallH
3p [AmMnepa. Cucre 3 10 | 2 0 0  [homawkee

eouHuy. MarHuTtHas 3ajaHune

NOCTOAHHAA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnnuHbl "dusmka”; 04.03.01 Xumung; ctapwuin npenogasartens, K.H. MoHaxosa H.W. , noueHT, K.H. (aoueHT) Hanetos B.B.

Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 33. Uupkynsaums
BEKTOpa MarHUTHOWN
WNHOYKLMKN B BaKyyMe.
OndpdepeHumanbHas
33.|cbopma Teopembl 0 3 11 2 0 0
umpkynsumm sekropa B.
Teopema ["aycca ons
nons sektopa B B
BakyyMme.

Tema 34. MarHutHoe
none OBuXyLerocs
3apsana. Cuna JlopeHua. [MncbMeHHoe
MpyHUMnbI ycTponcTea 3 12 5 0 0 JoMallHee
Macc-cnekTpomeTpa u 3ajaHve
9NEKTPOHHOrO
MUKpPOCKOMa.

YCTHbIN onpoc

34.

Tema 35.
OnekTpoMarH1THas
NHAOYKUMS. 3aKOH
SNeKTPOMarHNUTHOM
nHaykumm dapanes.
Mpaswuno JleHua. KoHTponbHas
35.|eHepaTopbl 3 13 3 0 0 paboTta
nepemMeHHoro Toka.
NHOYKTMBHOCTb.
SiBneHue
camMovHOyKuun.
OHeprus MarHMTHOro
nons.

Tema 36. MarHuTtHoe
norne B BelleCTBe.
MarHuTHbIA MOMEHT
atoma. MarHuTtHas
NPOHULAEMOCTb U
MarHuTHas
36.|BOCMPUMMUYMBOCTb. 3 14 4 2 0
[MapamarHeTusm.
JnamarHetnam.
deppomarHeTnam.
AHTNdOEeppOMarHeTuku,
doeppuMarHeTnKn un

doeppuTbl.

Konnoksuym

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnnuHbl "dusmka”; 04.03.01 Xumung; ctapwuin npenogasartens, K.H. MoHaxosa H.W. , noueHT, K.H. (aoueHT) Hanetos B.B.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Tema 37.
onekTpuyeckue
KonebaHwus.
OundpdepeHumanbHoe
ypaBHeHue [MucbMeHHoe
COBCTBEHHbIX nomaiuHee
37. SNEeKTPMYECKMX 3 14 4 0 0 3ajaHve
kKonebaHuin B KOHTYpE.
3aTtyxatowme n
BbIHYXX OEHHbIE
konebaHus. Pe3oHaHc
HanpsaXXeHnn.
Tema 38. [NepeMeHHbIl
9NEKTPNYECKNA TOK. y o
THbIA ON
38.|3akoH Oma. MowHocTs | 3 15 2 0 0 CTHBI onpoc
nepeMeHHoro Toka.
TpaHcgopmarop.
Tema 39. MNucbmeHHoe
OnekTpoMarHuTHoe nomauwHee
. 1
39 none. OCHOBbI TEOPUN 3 5 3 0 0 3ajaHve
Makcsenna.
[MncbMeHHoe
Tema 40. nomatuiHee
40./9neKTpoMarHnTHbIe 3 16 3 0 0 3ajaHve
BOJIHbI. YCTHbIN onpoc
Tema 41.
OKcnepnMeHTanbHoe
nonyyeHue [MncbMeHHoe
SNEeKTPOMarHUTHbIX nomMauHee
41. BOJIH. DHeprus, 3 16 3 0 0 3ajaHve
nepeHocmmas
SNEeKTPOMarHUTHOW
BOJIHOM.
Tema 42. lNpenmer
22;2_':(")‘553””03“9 V McbMeHHoe
nomauHee
42. ggﬁggfjgsgfa" ° 4 12 | 4 2 48 3anaHve
doTOMETPHS. YCTHbIN onpoc
OCHOBHbIE 3aKOHbI
dooToMeTpUN.
Tema 43.
NHTepdepeHuns ceeta.
NHTepdepeHumns ceeta
OT OBYX KOrepPeHTHbIX i Konnoksuym
43. NCTOYHMKOB. 4 3-4 4 0 0
[MpocTpaHcTBEHHAS
KOrepPeHTHOCTb.
PerucrpaumnoHHbIi Homep 720418 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

44,

Tema 44. Oundppakumns
ceeta. [MpvHumn
[MonreHca-PpeHens.
Metopn 30H ®PpeHens.
Oudppakuns PpeHens
Ha KpYrfiioM OTBEPCTUM U
KpYriioMm aKpaHe.
OndppakumnoHHas
pelweTka.

NMucbMeHHoe
JomallHee
3agaHue

45.

Tema 45. MNonapusauns
cBeTa. ECTeCTBEHHbIN 1
NoNspPU30BaHHbIN CBET.

YCTHbIN onpoc

46.

Tema 46.
PacnpoctpaHeHue
CBeTa B aHU30TPOMHbIX
cpepax. [1BonHoe
nyyenpenomneHue.
NHTepdepeHums
NoNSPU30BaHHbIX Ny4ei.
3akoH Buo. 'vnoTesa
dpeHens. dPGekT
®dapages.

[MncbMeHHoe
nomauwHee
3ajaHve
YCTHbIN onpoc

47

Tema 47. MNonapusauns
cBeTa npu OTpaxeHuu n
npenomneHun ceeta Ha
rpaHvue OByx

| ON3NeKTPUKOB. 3aKOH

BptocTepa.
3aKOHOMEPHOCTH
paccesHus Panes.

KoHTtponbHas
paboTta

48.

Tema 48. ducnepcus
ceeTta. OCHOBbI
SNEKTPOHHON Teopum
ancnepcuun.

10

Konnoksunym

49.

Tema 49. Tennosoe
na3ny4yeHune. 3aKkoH
Kupxrocpa. A6ContoTHO
4yepHoe Teno.
OnTtnyeckas
nMpoMeTpuS.

11

YCTHbIN onpoc

50.

Tema 50.
DOTOINEKTPUYECKUNIA

9OEKT.

3aKOHOMEPHOCTH
BHELHEro

dooToapdpekTa.

12

NucbMeHHoe
JomallHee
3ajaHue

51.

Tema 51. OHeprug un
UMMyNbC POTOHA.
9lBneHne KomnTtoHa.
JlaBneHue ceerta.

13

Konnoksuym
YCTHbIN onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
KoHTponbHas

Tewma 52. paboTta

KopnyckynsipHo-BonHOBQM lNncbMeHHoe
52. 4 14 1 0 0

nyanuam. CoOoTHOWeHne nomatuiHee

HeonpeneneHHoCTeN. 3ajaHve

Tema 53.

3aKoOHOMEPHOCTH B

aTOMHbIX CNeKTpax.

Mopenn atoma TomcoHa

[MncbMeHH

n Pesepdoopna. n Oﬁ ami o eoe
53.|lMocTynatbl Bopa. 4 15 2 0 0 3anaHme

[MoHsaTME O

KBAHTOBOMEXaHNYECKOM

onucaHun atoma.

Naszep.

Tema 54. AtomHoe

aapo. CocTaB aTOMHbIX Eov'ﬁzmﬁ::c’e
54.|apep. CnuH 1 4 16 3 0 0 sanaHne

MarHUTHbIA MOMEHT

anpa.

Tema 55. [MncbMeHHoe

OneMeHTapHble nomauHee
55.]4actuupbl. CoBpeMeHHas | 4 17 2 0 0 3ajaHve

cucrtemaruka YCTHbIN onpoc

9NEeMEeHTapHbIX YacTul,.

Tema . Ntorosas 5 0 0 0 g;igr er

doopMma KOHTpoOns

Tema . NIToroeas 3 0 0 0 ggﬁgreH

doopma KOHTponsA

Tema . Ntorosas 4 0 0 0 g;igr er

doopma KOHTpoOns

NToro 154 20 144

4.2 CopepxaHvue JUCLUNUHDI
Tema 1. Mpenmet chnanku. OnpeneneHust, NPUGNNXEHUS.
nekumnoHHoe 3aHsitne (1 yaca(os)):

MNpenmet pusnkmn. 3HaveHne husnkm ons ectecTsosHaHms. Metoobl oM3N4ECKOro nccnenoBaHms.
Onpepnenexuns, NpubnnxXeHns.

Tema 2. MexaHuka. OCHOBHbIe NOHATUSA BEKTOPHOrO aHanus3a.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

MexaHuka. BeeneHue. Npeamet mexaHuku. OCHOBHble MoAenbHble npeacTtasneHns OCHOBHbIE
MOHATMSA BEKTOPHOro aHannaa.

naboparopHas pabora (20 4yaca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MexaHuka: Metoabl npoctenwmx namepeHmin € 111. OnpeneneHne NNOTHOCTM TBEPLOro Tena
OcCHOBHblE 3aKOHbI KNHEMATUKKN. € 121. I3MepeHne KMHeEMaTNYECKNX XapakKTePUCTUK
NPAMOSIMHENHOrO OBNXEHUS € 122. VIaMepeHne KMHeMaTU4yeCckmnx xapakTepucTmk spawatenbHOro
OBUXEHNS BOKPYr 3aKpenneHHon ocu € 123. IamepeHne KnHeMaTnyecknx xapakTepucTtmk
IBYMepHOro asmxeHns OCHOBHbIE 3aKOHbI AnHaMukn. € 131. Cunbl Ha HAKNOHHOW MNOCKOCTN €
132. NIamepeHune koadppuumeHTa TpeHns nokos € 133. [poeepka BTOporo 3akoHa HboToHa ans
npsMonuHenHoro asuxeHns € 136. MNMposepka Il 3akoHa HbloToHa B npouecce yaapa 3akoHbl
COXpaHeHns B MexaHuke. € 141. SkcnepuMeHTanbHas NpoBepKa 3akOHa COXPaHEHNS UMNynbca nNpu
OBUXEHWM HA NNOCKOCTU € 142. 3aKOHbI COXPaHEHNS MOMEHTA MMMyNbca N 9HepPrum (CTONKHOBEHME
npw BpalweHun) € 143. dkcnepuMeHTanbHas NpoBepka 3akoHa COXpaHeHUs umnynbca npu
IBUXEHUV BOONb npsiMmoii MexaHuka abcontoTHo TBepaoro Tena. € 151. MiamepeHne MOMEHTOB
NHepuumn Ten npaeuibHoOn doopmbl € 152. Npoeepka Teopembl LUTanHepa € 153.M3y4yeHne
npeueccumn rupockona € 154. NpoBepka ypaBHEHNS ONHAMUKM BpawaTebHOro ABMXeHs 3akoH
BCEMUPHOrO TAroTeHusi. € 161. MamepeHne yckopeHns cBo604HOro nafeHns C MoMoLLbo
MaTemMaTu4eckoro masTHuka € 162. MiamepeHue yckopeHusi ceoboaHOro nageHns ¢ noMolLLbo
obopoTHOro MasiTHmka MexaHundeckme konebanns € 171. Mpy>XuHHbln MasTHUK € 173. M3ydyeHne
SABNEHNS pe3oHaHca TOPCUOHHOIo MasiTHUKa Ynpyrue BonHol. € 181. icnenosaHuwe BOMH Ha
MOBEPXHOCTM BOoAbl € 182. IamepeHne 4acToTbl KaMepToHa MeToAoM BreHuii Ynpyrue ceoinctea
cnnowHbIx cpen € 191. VccneposaHne ynpyroro v nnacTM4HOro yannHeHUs npoBonku € 193.
NccnenoBaHme 3aBUCUMOCTM HacTOTbl KonebaHwuii CTPYHbl OT €€ A/IMHBI U HATSXXEHUS!

Tema 3. KuHemaTtuka MatepuanbHOn TO4KN. CKOpPOCTb U yCKOpeHue. YCKopeHue npu
KPUBONMUHEWHOM OBUXEHUMN.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

KnHemaTrka matepranbHOi TOUKW. JInHeHble xapakTepUCTUKn aBnxeHns. CKOPOCTb 1 YCKOPEHHUE.
YrnoBble XapakTepucTmkmn apuxeHns. KnHematrka spawaTtenbHOro ABnXeHus. Y CKopeHne npu
KPVBONIMHENHOM OBUXEHMWM.

npaktnyeckoe 3aHsitne (3 4aca(os)):

[MpuMmepbl Npegnaraembix 3agay:1. MartepuanbHas To4ka OBMXETCS paBHOMEPHO BAOSMb OCU X Tak,
4TO B MOMEHT BpeMeHu t1=2,0 ¢ eé koopauHaTa x1=4,00 M, a K MOMeHTY BpemeHu t2=5,0 c eé
koopauHata x2=2,00 M. Hartn koopauHaTty To4ku B MOMEHT BpeMeHu t=0. 2. MatepuanbHas To4ka
cosepuaet gemxeHue Ha nnockoctn XOY. KoopanHatbl TO4KM B 3aBUCMMOCTU OT BpeMeHM t
N3MEHSATCS MO 3aKoHy: X = 5,50%t (M); y = 4,00 + 8,00t (M). Kakor nyTb npongeT To4ka 3a Bpems t
= 3,00 c? 3. Teno gsmxeTcsa npsiMonmHeinHo Baonb ocn OX. Ha pucyHke npencraeneH rpadguk
3aBICUMOCTM NMPOEKUUN CKOPOCTM VX OT BpeMeHu t. B kakoin MOMEHT BpeMeHU Moaynb
nepemelleHns Tena nMeeT MakCcuManbHoe 3HavyeHne?

Tema 4. JuHaMuKa maTepuanbHOM TOUKU. 3aKOoHbl HbloToHa. Cuna TsXecTu 1 Bec.
UHepumanbHbie CUCTEMBI OTCYeTa.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OunHamuka matepranbHon To4KW. ['paHmLbl IPUMEHNMOCTU KNAaCcCMYECKOW MEXaHMKN. 3aKOHbI
HbtoToHa. ["paBuTaumoHHbie B3anmogenctams. Cuna taxecTtun n sec. HesecomocTb. NHepumnanbHble
cucTembl oTcyeTa. PaaMepHOCTb 1 eQUHNLbI U3MEPEHWIA.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

Mpumepbl Nnpegnaraembix 3agay: 1. [ea rpysa ¢ maccamm mi = 4,0 kr u m2 = 4,0 kr nexar Ha
rNafkon ropn3oHTanbHOM NOBEPXHOCTU 1 CBA3aHbI MeX Ay COO0 TOHKON HUTBIO, CMOCOBHON
BblaepXaTtb Hanbonbuwyto Harpysky P = 3,5 H. Onpegenute makcumanbHyto cuny Fimax, ¢ KoTopo
MOXHO TSIHYTb 3a rpy3 m1, 4ytobbl HATb HE obopBanack. 2. Ha ropnsoHTanbHOM CTONe nexar apyr
Ha opyre OBe OOCKU oamHakoBoin maccbl m = 10,0 kr. K kaxaom n3 H1UX B NPOTUBOMONOXHbIX
HanpasneHNsX MPUNoXeHbl ropnaoHTanbHble cunbl. K BepxHen F1 = 30,0 H, k HuxHen F2 = 40,0 H.
O6e [DOoCKM OBUXYTCS C MOCTOSIHHBIMU CKOPOCTSAMU. HaianTte KoadhrLUMEHT TPEHUS HUXHE [OCKM
o cton. 3. Teno maccori m = 40 r 6poLEHO BEPTUKANBHO BBEPX C Ha4anbHOW ckopocTblo vO =30 m/c
1 [OCTUMNO BbICLIEN TOYKM Nnogbema yepead t = 2.5 ¢. Cuntasa cuny cConpoTuMBNEHNS BO3Oyxa
NMOCTOSIHHOW, HANTW BENUYNHY 3TON CUNbI.

Tema 5. Cuna TpeHus. UMnynbc. 3aKOH coxpaHeHust umnynbca. LLeHTpobexHas cuna
mHepuuu. Cuna Kopunonuca.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

KTPOHHEBH
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Cwuna tpeHus. MiMnynbc. 3akoH coxpaHeHns nmnynbca. [BuxeHne tena ¢ nepemMeHHon MacCcoii.
LleHTp nHepuwmn. MpuHuun otHocuTenbHocTn ["anunes - HoloToHa. HemHepumanbHble CUCTEMbI
otcyeTa. LleHTpobexHas cuna nHepumn. Cnna Kopuonuca.

Tema 6. PaboTa, MowHOCTb. KuHeTnyeckas aHeprus. MoteHumnanbHas aHeprus.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Pabota, MowHocTb. KuHetuyeckas aHeprus. MNMoteHumnansHoe none cun. MNoteHumnanbHas aHeprus.
[MoTeHumanbHble KpuBble. 3aKOH COXPaHEHNS SHEepPruu.

Tema 7. [1BuXeHue TBepaoro tena. MOMeHT CUIbl U MOMEHT UMNY/Nbca. 3aKOH COXpPaHeHuUs
MOMEHTa uMnynbca.

JNeKLMOHHOe 3aHsiTne (4 4yaca(os)):

HeuxeHve tBepaoro Tena. [IenxeHune LeHTpa nHepumn. BpawartenbHoe asnxeHne. MOMEHT cunbl
N MOMEHT UMNynbca. 3aKOH COXpaHeHUst MoMeHTa umnynbca. Il -1 3akoH HbtoToHa ans
BpawarenbHoro asuxeHus. MomeHT nHepumm. MoMeHT nHepLmm Ten NpasuibHOM reoMeTpUYeCcKom

PopMbl.
Tema 8. Teopema lMNonreHca-LTenHepa. KuHeTnyeckasi aHeprus BpallatoLLerocs rena.
Pab6ora.

JNIeKLMoHHoe 3aHsitue (3 yaca(os)):

Teopewma lMoiireHca-LUTenHepa. CBoboaHble ocu. [naBHble ocu nHepummn. KuHetnyeckas aHeprus
BpaLatouwerocs Tena. Pabota. KsaHToBaHue yrnoBoro MOMeHTa.

Tema 9. Ynpyrue csoncrtea TBepabix Ten. 3akoH N'yka. QHeprusa ynpyrux aecoopmaumi.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Ynpyrue cBoiicTBa TBEpAbIX TeN. Buabl ynpyrux gedpopmaumii. 3akoH Nyka. OctaToyHas
nedpopmaumsi. Moaynb KOHra. SHeprus ynpyrmx aegopmaumii.

Tema 10. Kone6aHus. YpaBHeHue cBOOOAHbIX KonebaHMn. QHeprusi rapMOHUYECKoro
KonebaHusi. MaremaTtnyeckmin MasiTHUK. PN3NYECKMn MasiTHUK.

NeKuMoHHoe 3aHsiTne (3 4aca(os)):

KonebaHus. YpaBHeHune ceoboaHbix konebaHwuii. MpencrasneHne konebatenbHOro npowuecca c
nomoLLbio BekTopa amnantyabl. CKOPOCTb M YCKOPEHWE NPY rapMOHUYECKOM KonebaHun. SHeprus
rapMoHun4eckoro konebaHusi. MatematTnyeckuii MasTHUK. PUINYECKUA MASITHIK.

Tema 11. CnoxeHue konebaHun, bueHus. 3atyxarowme KkonebaHus. BolHyXaeHHble
KonebaHus. Pe3oHaHc.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

daszoBas NOBEPXHOCTb rapMOHUYECKOro ocumnnsatopa. CnoxeHvne konebaHuii, bueHns. CnoxeHune
B3aVMHO NepneHanKynsapHbix konebanuin. durypel Jlnccaxy. 3atyxawowme konedaHus.
BbiHyx oeHHble konebaHus. Pe3oHaHc.

Tema 12. BonHbl. MpoponbHbie U nonepeyHble BONHbI. YpaBHEHUe OeryLei BOMHbI.
Adudpakunsa n uHrepchepeHuus. Ctosume BONHbI.

JNIeKLMoHHOoe 3aHsitne (3 4aca(oB)):

BonHbl. PacnpoctpaHeHne BonH B ynpyron cpege. [pononbHbie 1 nornepeyHble BOMHbl. YpaBHeHne
Heryuiei BonHbl. YpaBHeHe NNOCKoi 1 cpepuyeckoin BonH. BonHoBoe ypaBHeHve. dndpakums n
nHTepgepeHuns. CTosaume BOMHbI. DHEPrus, nepeHocmmas ynpyrom BOfHOM.

Tema 13. MexaHuka xuakocTten u rasos. YpasHeHue bepHynnu.
NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

MexaHuka xunakocten n razos. OCHOBbI rugpocTatuku. JnHammka ctaumoHapHoOro Te4eHus
XunakocTn. YpasHeHne bepHynnn. BA3koCTb XUAOKOCTW.

Tema 14. OcHoBbI MoneKynsipHon conaukun. UoeanbHbin ras. YpaBHeHMe COCTOSAHUSA
npeanbHoro rasa. KnHetnyeckas aHeprus noctynaresibHOro ABUXeHUs1 MONeKyn rasa.
PacnpeneneHue Makceenna no CKOpocTsMm.

JNeKLMOHHOe 3aHsiTne (4 4yaca(os)):

PervncrpaunoHHblii Homep 720418 DAEKTPOHHEH
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Mpenmet MonekynsapHon onankn n TepmoanHammkin. OCHOBbI MONEKYNAPHON don3nkn. Macca u
pa3mMepbl Monekyn. oeanbHbln ra3d. YpaBHEHWE COCTOSAHMS naeanbHOro rasa. Temneparypa.
LasneHune. NapumnanbHoe nasneHne. 3akoH [JanbtoHa. KnHetnyeckas aHeprusa noctynaTenbHOro
OBUXeHns monekyn rasa. PacnpeneneHune Makcsenna no ckopocTsm. CpenHas u
cpenHe-KkBaapaTuyHbIe CKOPOCTM OBMXEHMS.

naboparopHas pabora (28 yaca(oB)):

MonekynsipHas dousmka: MonekynsipHo ?knHetudeckas teopusi. € 210 N3yyeHne 6poyHOBCKOro
nsuxeHns € 211 OnpeneneHne KMHEMaTUYECKUX XapakTepuUCTK Monekyn rasa € 212 3akoHbl
noeanoHoro rasa € 213 OnpeneneHve nokasatens aavabatbl pa3Hbix ra30B PE30HAHCHbIM
metonom lNpouecchl nepeHoca. € 220 ViccnenosaHue TennonpoBogHOCTN € 222 ViccnenosaHue
3aBMCUMOCTU BA3KOCTU XWUIOKOCTU OT TEMNepaTtypbl U KOHLEHTpaLUuu Ha WaprukKoBOM BUCKO3MMETpe
dazosble nepexoabl. € 230 OnpeneneHne CKpbITON TENNOTbl 0a30BbIX Nepexonos € 231
HabniogeHne gpa3oBoro nepexona XuaokocTb-ra3 B KPUTMYECKON Touke € 234 lMoBbIlWEHNE TOYKM
KuneHus soabl € 235 [NoHMXeHne TOYKN 3aMep3aHuns BoObl Tennosble MalWnHbL. € 240
MpeobpasoBaHne pas3nuyHbiX BUOOB aHeprun B Tenno Xunakue v Teepable Tena. € 250 amepeHne
NOBEPXHOCTHOrO HaTSAXEeHUs MeTOAOM OTpbiBa € 252 ccnenosaHne 3aBUCUMOCTU IMHENHOIO
paclwmpeHuns Teepabix Ten o1 Temnepartypbl € 253 OnpeneneHne yaenbHon TeENN0eMKOCTN TBEPAbIX
Ten

Tema 15. Na3 B none cun tTaxectu. PacnpepneneHne bonbumaHa. NMoHsATME O cTeneHsX
ceob6oabl. Audysus, TennonpoBoaAHOCTb, BA3KOCTb. YpaBHeHUe BaH-pep-Baanbca.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

"a3 B none cun tsxectn. Pacnpenenenvne bonbumaHa. lNoHATUE 0 cTeneHsix cBoboabl. BHYTpeHHSS
3HEeprus n TENNOEMKOCTb naeanbHoro rasa. KsaHtoBas Teopums tennoemkocTu. [nvHa ceo6oaHOro
npobera. Andgy3ns, TeNI0NPOBOAHOCTb, BA3KOCTb. PeanbHble rasbl. YpaBHeHne
BaH-nep-Baanbca. N3oTepmbl BaH-gep-Baanbca. 9kcnepuMeHTanbHble N30TepMbl. OpdoekT
Ixoyng - TomncoHa.

Tema 16. | Hauano TepmoguHamuku. Agnabarmuyeckui npouecc. Pabora npu N3oTepMmMyeckom
npouecce. Llukn KapHo, K.n.a. HTponus. CBoMCTBa SHTPONUU. DHTPONUSA naeanbHOro rasa.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

TepmoavHammyeckmin cnocob onucaHns seneHnid. | Hayano TepmoanHamMmkn. AgnabaTnyecknii
npouecc. YpaBHeHue NyaccoHa. Pabota npu aanabatnyeckom npouecce. Pabota npu
N30TEPMNYECKOM NpoLecce. Tennosble MawnHbl, K.n.4. Linkn KapHo, k.n.a. 9utponus. CeolicTea
SHTPOMUN. SHTPONUA naeanbHoro raza. CtatmcTnyeckoe npeacTaBneHne aHTPonNuK.

Tema 17. Il Hawano rTepmoguHamMmku. TepmoguHammyecKme NoTeHUManbl.

NeKunoHHoe 3aHsitTne (3 4yaca(os)):

Teopema HepHcTa. |l Havano TepmoamHammky. TepMoamHaMmyeckue notTeHumansl. BHyTpeHHAs
aHeprusi. CBobonHas aHeprus. TepmoanHammyeckmne noteHumansl. MoteHuman Mmbbca. SHTanbnms.
Tema 18. Kpucrannmyeckoe coctosiHne. TennoeMkocTb Kpuctannos. duanyeckue Tunbl
Kpucrtannos. Pa3oBble Nepexoabl.

neKuMnoHHoe 3aHsiThe (3 yaca(os)):

Kpuctannnyeckoe coctosiHne. Tennosoe konebaHve B kpuctannax. TennoemkocTb KpUCTanos.
dusnyeckune Tunbl Kpuctannos. MNpumepsbl. MexaHn3m TennonpoBoAHOCTY B Kpuctannax. CtpoeHme
xunakocten. @asosble nepexonbl. [Mprmepsbi.

Tema 19. dnekTpocTatuka. dnekTpuyecknm 3apsaa. 3akoH KynoHa. dnektpocratuyeckoe rnosne.
AnekTpuyeckum gunonb.

JNleKLMoHHOoe 3aHsiTne (4 4yaca(os)):

AnekTpocTatuka. AnekTpuyeckuin 3apsan. JnckpeTHOCTb, PENnaTMBMCTCKAs MHBAPUAHTHOCTb, 3aKOH
coxpaHeHust 3apsiga. 3akoH KynoHa. 9nektpoctatmyeckoe none. HanpsxeHHOCTb
anekTpocTatuyeckoro nons. MNpuHUMN cynepno3numm anekTpocTatndeckmx nonein. Cunosbie NUHWK
3NEeKTPOCTATUYECKOr0 NoNs. ANeKTpUYecknii Amnonb. JnnonbHblii MOMEHT. HanpsixkeHHOCTb Nons
amnons. NoHATMe 06 aNeKTPUYECKOM None MyNbTUMONENA.

naboparopHas pabora (20 4yaca(oB)):

KTPOHHEBH
B_EPCHTET
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MonekynsipHas cousmka: MonekynsipHo ?kuHetudeckas teopusi. € 210 N3yyeHne 6poyHOBCKOro
nsuxeHns € 211 OnpeneneHne KMHEMATUYECKUX XapakTepuUCTMK Monekyn rasa € 212 3akoHbl
noeanbHoro rasa € 213 OnpenenexHve nokasatens aavabatbl pa3Hbix ra3oB PE30HAHCHbIM
meTonom [pouecchl nepeHoca. € 220 ViccnenosaHue TennonpoBogHOCTN € 222 ViccnenosaHue
3aBMCUMOCTU BA3KOCTU XWUIOKOCTU OT TEMNepartypbl U KOHLEHTpaLUuu Ha WaprukKoBOM BUCKO3MMETpE
da3zosble nepexobl. € 230 OnpeneneHne CKPbITON TENNOTbHI 0a30BbIX Nepexonos € 231
HabniogeHre gpa3oBoro nepexona XuaokocTb-ra3d B KPUTMYECKON Touke € 234 lMoBbIlWEHNE TOYKM
KuneHuns soabl € 235 MNoHMXeHne TOYKN 3aMep3aHuns BoObl Tennosble MalWnHbl. € 240
MpeobpasoBaHne pas3nuyHbiX BUOOB 3Heprun B Tenno Xunakue v Teepable Tena. € 250 NamepeHne
NMOBEPXHOCTHOrO HaTSAXEeHUs MeToA40M OTpbiBa € 252 VccnenosaHne 3aBUCUMOCTU NIMHENHOIO
paclwmnpeHuns Teepabix Ten o1 Temnepartypbl € 253 OnpeneneHvne yaenbHon TENN0EMKOCTN TBEPAbIX
Ten

Tema 20. dnekTpnuyeckoe cmeleHue. Teopema OcTporpanckoro-laycca.
NeKUuMoHHoe 3aHsiTne (3 yaca(os)):

onekTpuyeckoe cMelleHne. Teopema OcTtporpanckoro-Iraycca ons anekTpoctaTtnyeckoro nons B
Bakyyme. ndbpepeHumanbHas doopma teopembl OcTporpanckoro-raycca (ypasHeHue lNyaccoHa).
Mpumepbl npuMeHeHns Teopembl OcTporpanckoro-lraycca k pacyeTy anekTpocTaTnieckux nonen B
BaKyyMe.

Tema 21. Pa6oTa No nepeMeLLeHUI0 3NEKTPUYECKOro 3apsaa B 3/1IeKTPOCTaTUYeCKOM none.
MoTeHUMan aneKTPOCTaTMYeCcKoro nossi, pa3HoOCTb NOTEHLUaNoB.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

PaboTa no nepeMeLleHnto aNeKTPUYEeCcKoro 3apsaa B anekTpoctatnyeckom none. Linpkynsaums
BEKTOpA HanpPsiXXeHHOCTW 3NneKTpocTaTnyeckoro nons. MoteHuman anekTpocTaTMyeckoro nons,
pasHOCTb NoTeHUManoB. CBsS3b MeX Ay HaNPSXXEHHOCTBIO 1 NOTEHLMANOM. OKBUMNOTEHLMANbHbIE
noBepXHOCTW. MNprMepbl BbIYMCIEHNS NOTEHUMAana no HanpsXkeHHOCTW MNoss.

Tema 22. [poBOAHUKM B 3NE€KTPOCTaTU4ECKOM Mone.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

rlpOBO,EI,HVIKVI B 3JIEKTPOCTATNHECKOM MoJie. Hunonb B 04HOpPOAHOM N HEOOHOPOOHOM
ANEKTPOCTATNYECKOM MNone.

Tema 23. [IN3aneKTpUKK B aneKTpocTtatuyeckom none. [lnanekrpmnyeckass BOCNPUNMYNBOCTb U
npoHUL,aeMoCTb cpeabl. [nanekrpmyeckasa NpoHNLLAEMOCTb NONSAPHbIX AN3NEKTPUKOB.

JNeKuMoHHoe 3aHsitne (3 4aca(os)):

,D,I/ISﬂeKTpI/IKVI B 9J/IEKTpOCTaTN4eCKOM rnone. Tunbl ON3NEKTPUKOB. Tunbl nonsapm3aunmn
ON3NEKTPUKOB. nOﬂﬂpI/I3yeMOCTb (BeKTOp nonﬂpm3au|/||/|). ,D,I/IaﬂeKTpl/l'-IeCKaFI BOCNPUNMHYNBOCTb N
ananekTpuyeckas npoHnMUaemMoCTb cpenbl. Haﬂpﬂ)l(eHHOCTb nong BHYTPW ON3NEKTpUKa. BeKTOp
ANeKTpn4eCckKoro cMeweHmns B onaneKTpukax. TeopeMa Faycca Onsa OUaneKkTpukos. I/I30Tpong|e n
aAdHN3O0TPOMNHbIE AN3SNEKTPUKN. ,D,I/ISﬂeKTpVI‘-IeCKaFI NPOHNLAEMOCTb HEMONAPHbIX AN3NEKTPUKOB.
CDopMyna Kﬂay3VIy0a-MOCOTTVI. ,D,I/ISJ'IGKTpI/I‘-IeCKaFI NPOHNUAEMOCTb NONAPHbIX AN3NEKTPUKOB.

Tema 24. CerHeTo3NeKTPUKM.
neKkuunoHHoe 3aHsitne (1 4aca(os)):
CerHetoanekTpuku. Nbe3oanekTpuieckunin aghdekT (MPsMoit 1 0bpaTHblin). dNeKTpeThI.

Tema 25. AnekTpoemkocTb. KoHaeHcaTopbl. EMKOCTb KOHOEHcaTopoB. dHeprus
aNeKTpruyecKoro rnons.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

SﬂeKTpoeMKOCTb. EmkocTb yeaAnHeHHOro nposoaHmMKa. KOH,D,eHCS.TOpr. EmkocTb KOHOEeHCaTopoB
(I'I)'IOCKOFO, umnnHopunyeckoro, cmepmquKoro). I'Iapanneanoe n nocnenosaresibHoOe coenonHeHune
KOHOEHCaTOopOoB. 3HepFI/I$| ANEeKTpnYeCcKoro nons.

npakTudeckoe 3aHsitne (4 yaca(os)):

KTPOHHEBH
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MpuMmepbl npegnaraembix 3agay: 1. unonbHblin MoMeHT monekynbl HCI paseH 3,4*10-30Kn/m.
PaccTtosiHne mexay atomamm coctasnsiet 1*10-10m. Kakoit MakcuManbHbliAi MOMEHT cunbl ByaeT
NeNCTBOBATb HA 3Ty MONEKyNy B none HanpsxeHHocTbio E=2,5*104 B/mM? 2. Ha paccTosHum r=20 cm
OT OYeHb OJIMHHOrO NPSIMOro NPOBOAA, PABHOMEPHO 3aPSXXEHHOro C IMHENHON NNOTHOCTLIO 3apsaa
A=10-4 Kn/m, HaxoguTca Onnonb, OUNONbHbIA MOMEHT KOToporo paeeH p=10-11 Kn/m. Nposoa n
ONMNONb HAX0OATCA B BaKyyme, MPOoYeM ONMONb pacronioXeH BAOMb CUMOBbLIX IMHUIA SNeKTPUYEeCKoro
nons nposofa. Cumtas onuHy gunons | << r, onpeaenntb cuy, OEeACTBYOWYO Ha AMNOMb CO
CTOPOHbI NONA NpoBoaa

Tema 26. NocTosiHHBIN aneKTpUuyeckum ToK. NNOTHOCTb N cuna aNeKTPUYecKoro Toka. 3akoH
Owma. PaboTta u Mo HOCTb TOKa. 3akoH Jxoyns-leHua. Mpasuna Kupxrodpa.

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

[MocTOAHHbBIN 3anekTpuyeckunin Tok. Hocutenn Toka B rasax, af1ekTponuTax, nonyrnpoBoaHMKaX 1
meTannax. MnoTHOCTb N cuna anNeKTpnYecKoro Toka. YpaBHeHe HeNpepbIBHOCTH.
onekTpoasuxywas cuna. 3akoH Oma. ConpoTmeneHne npoBoOAHNKOB. 3aBUCMMOCTb
CONPOTMBNEHUS NPOBOLAHNKOB OT TemnepaTypbl. 3akoH Oma B amdpdpepeHumanbHoli coopme. Pabota
N MOWHOCTb ToKa. 3akoH [xoynsa-JleHua. 3akoH Oma onsg HeoOAHOPOOHOMo ydacTka uenu.
PasseTtBneHHble uenu. MNpasuna Knpxroga. KeasncraumoHapHble TOKW.

Tema 27. 3ﬂeKTp0I'IpOBO,IJ.HOCTb TBepAbix Ten. Knaccuyeckasi Teopusa aneKTponpoBoaHOCTU
MeTannos.

JNeKLMoHHOoe 3aHsitne (3 4aca(os)):

ONeKTponpoBOAHOCTL TBEpPAbIX Ten. MNpupoaa HocuTtenen Toka B Metannax. Onbitel MunnnkeHa,
Pukke, TonmeHa n CTbloapTta. DneMeHTapHas knaccudeckas Teopms aneKTponpoBOLHOCTM
meTtannos. 3akoHbl OMma, [Ixoynsa-fleHua n BugemaHa-®PpaHua ¢ To4kn 3peHns KnacCcn4eckom
9NEKTPOHHON Teopun. 3aTpyaHEHMS KNACCUYECKON dNEKTPOHHON TEOpUN.

Tema 28. dnemMeHTbl 30HHOM TEOPUU TBEPObIX TeN. ANeKTpuyeckue CBOMCTBA
nonynpoBoaHUKOB. KOHTaKT ABYX NOMYNpOBOAHMKOB C pa3/IMyHbIM TUMOM NPOBOAUMOCTH
(p-n - nepexopn,).

JNIeKLMOHHoe 3aHsitue (4 4aca(oB)):

OnemMeHTbl 30HHOW Teopun TBEPAbIX TeN. IMoHATME 06 YPOBHSX SHEPTMN N SHEPreTUYECKMX 30HAX B
TBepaomM Tene. OCHOBHblE NPEACTaBNEHNS KBAHTOBOM 3NeKTPOHHOW Teopun. Knaccudomkaums
TBEPLbIX TEN MO MUX ANEKTPUYECKMM CBOMCTBAM HA OCHOBE 30HHbIX NPEACTaBNEHNIA.. DNEeKTpuYeckmne
CBOICTBa NonynpoBoaHMKkoB. COBCTBEHHAS 1 NPUMECHAS NPOBOAMMOCTb NOMYNPOBOLHUKOB.
KoHTakT AByX NONynpoOBOAHMKOB C Pa3nnyHbIM TUMOM NPOBOAUMOCTM (P-N - NEPEXOL).
MonynpoBoaHukoBble anogbl. MNpuHuun paboTbl TpaH3ucTopa..

Tema 29. KoHTaKTHbIe siBNeHUs B MeTannax. Paborta Bbixona. TepMoanekTpuyeckue siBNeHus.
CBepxnpoBoAUMOCTb.

JNeKLMoHHoe 3aHsiTne (3 yaca(os)):

KoHTakTHble saBneHns B Mmetannax. Pabota Bbixoaa. KOHTakT ABYX METANNOB C TOYKW 3PEHUS 30HHOM
TEOPUN N KNACCU4ECKON SNEKTPOHHOW TEOPUN, KOHTAKTHas Pa3HOCTb NOTEHLUNANOB.
TepmoanekTpuyeckme siBneHns (3eebeka, MNenbTbe, TomcoHa). CBepxnpoBoamMmocTb. CBOCTBA
CBEpPXNPOBOAHUKOB. [TpMeHeHne CBepXnpoBOAHNKOB

Tema 30. dnekTpnyeckuin ToK B BaKkyyme. BakyyMHble guoabl n Tpnoabl. ANeKTponns. 3aKOoHbl
dapapes. YNeKTpNYECKUin ToK B rasax.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

ONeKTPMYECKUIA TOK B BakyyMe. TepMOanekTpoHHasa ammnccus. 3akoHbl borycnasckoro-JleHrmiopa v
PrnuyapacoHa-[ewmeHa. BakyyMHble ovoabl 1 TPMOLbI. DNEKTPUYECKUIA TOK B 9NEKTPONUTax.
OneKkTponuTnyeckas auccoumaums. dnekTponna. 3akoHbl dapanes. NpuMeHeHe aneKTponnToB.
ONEeKTPUYECKMIA TOK B radax. HecaMoCTOSATENbHbBIA 1 CAMOCTOATENbHbIV ra3oBble paspsabl.. Tunbl
CaMOCTOSATENIbHOMO ra3oBOro paspsna: TnelwWwmnin. ICKPOBOW. OyroBOM U KOPOHHbLIA. [na3ma n ee
OCHOBHbIE XapaKTepPUCTUKN.

npakTnyeckoe 3aHsitne (2 4aca(os)):
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MpuMmepbl Nnpegnaraembix 3agay: 1. OnpegennTb NAOTHOCTL TOKA j, NPOLWeAWero Yepes aneKTponuT
B TEYEHNe BPEMEHN t, ecnn 3a 9TO BpeMs Ha KaTofe Bbloennnacb Mefb TONWUHOWN h, MOKPbIB
paBHOMepHO nnowanb karoga. NnoTHOCTb Meau p 1 ee 3NeKTPOXMMUYECKUIA SKBMBANEHT K
N3BECTHbl. Bbixo4 No TOKYy paseH 1. (BbIXo40M MO TOKY B 9NEKTPOXUMUN HA3bIBAETCS OTHOWEHWE
pakTUYEeCKM BblOENVBLIEACS MacChl BELeCTBA Ha 3NEKTPOAE, K TON Macce, koTopasi AomxHa bbina
Obl BbLAENNTLCS B COOTBETCTBUM C TEOPUEN, T.€. No 3akoHy dapanes). 2. M3 kycka npoBONOKH,
nmetowen conpotmeneHne RO = 32 OMm, caenaHo konbLo. B kakux Toukax konbua cnenyet
NOAKNMIOYMTb NPOBOAA, 4TOObI NONy4nTL conpoTneneHne R = 6 OM? 3. Mo MeoHOMy NPOBOOHMKY
cevyeHunem 0,8 Mmm2 TeveT Tok 80 mA. Haiity cpefHI00 CKOPOCTb YNOPSA0OYEHHOrO ABUXEHNS
(ckopocTb apeidpa), npeanonaras, 4To Ha Kaxablii aToOM Meau NpuxoanTcst OanMH cBOOOOHbI
9NeKTpoH. [noTHocTb Meam p= 8,9 *103 kr/m3.

Tema 31. MarHeTu3am. MarHutHoe none B Bakyyme. MarHutHasi MHAYKUUS. HanpsiXXeHHOCTb
MarHuTHoro nons. 3akoH bno-Casapa-Jlannaca.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MarHeTtnam. MarHuTHoe none B BakyyMe. [MpobHblie TOKU. MarHuTHbIA MOMEHT PaMKKN C TOKOM.
MarHutHas nHaykums. JInHM MarHUTHOM MHOYKUMKW. HanpsaXeHHOCTb MarHMTHoro nons. MNpuHumn
cynepnosunumm MarHnTHbIX nonen. 3akoH bruo-Casapa-/lannaca. Pacyet xapakTepncTnk MarHMTHbIX
nonew ¢ ncnonb3osaHuemM 3akoHa brno-Caeapa-/lannaca n npuHuuna cynepnosnunm.

naboparopHas pabora (28 yaca(oB)):

MonekynsipHas cpusmka: MonekynspHo ?knHetudeckas teopust. € 210 N3yyeHne 6poyHOBCKOro
nsuxeHus € 211 OnpeneneHne KMHEMATUYECKUX XapakTepucTuk Monekyn rasa € 212 3akoHbl
noeanbHoro rasa € 213 OnpepneneHve nokasatens aamabatbl pa3Hbix ra3oB PE30HAHCHbIM
meTtonoM lMpoueccol nepeHoca. € 220 ccnenosaHne TennonposogHocT € 222 ViccnenosaHue
32BNCMMOCTU BA3KOCTU XUOKOCTW OT TemMrneparypbl N KOHLEHTpauumn Ha WaprnkoBOM BUCKO3MMETPE
da3zosble nepexodbl. € 230 OnpegeneHne CKPbITON TENNOTbHI Pa30BbIX Nepexonos € 231
HabntogeHre gpa3oBoro nepexona XuaokocTb-ra3 B KpUTMYECKOn Touke € 234 MoBbIlWeHNE TOYKU
KuneHus soabl € 235 [NoHMXEHMe TOYKN 3aMep3aHns Bogbl Tennoeble MawmuHbl. € 240
MNpeobpasoBaHme pasnnyHbIX BUOOB 3Heprumn B Tenno Xuakue n 1eepapie tena. € 250 MamepeHune
NMOBEPXHOCTHOIO HaTSAXEHNs METOLOM OTpbiBa € 252 ViccnenosaHue 3aBUCUMOCTU IMHENHOO
pacwvpeHus Teepablx Ten ot Temnepartypbl € 253 OnpeneneHvie yaenbHOM Ten1oeMKoCTy TBEPAbIX
Ten

Tema 32. 3akoH Amnepa. Cuctembl e guHUL,. MarHUTHasi NOCTOsIHHas.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

3akoH Amnepa. OnpeneneHne MarHUTHOM MHAYKUMN N3 3akoHa AMnepa. BaanmogericTeme aByx
TOKOB, TEKYLIMNX N0 BECKOHEYHbIM NapannenbHbiM NPoBoAHMKaM. Cuctemol eanHnL. MarHmTtHas
NOCTOSIHHAS.

Tewma 33. Uupkynsaunsa BeKkTopa MarHUTHOM UHAYKUMU B Bakyyme. [lncpcpepeHumanbHas
copma Teopembl 0 LUPKYNALMU BeKTOpa B. Teopema Naycca ans nons Bektopa B B Bakyyme.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Linpkynaumus Bektopa MarHUTHON MHOYKUUW MarHUTHOMO NONs B BakyyMme. 3akOH MOMIHOro Toka ans
MarHMTHOro nons B Bakyyme (Teopema o umpkynauum sektopa B). icnonb3osaHne Teopembl 0
LUMpKynaumm sektopa B ons HaxoxoeHus xapakTepucTuk MarHUTHbIX nonen. dudpdepeHumanbHas
goopma TeopeMbl 0 umpkynsaumm sektopa B. [NoTok BekTopa marHutHowm nHaykuun. Teopema [faycca
ons nons sektopa B B Bakyyme.

Tema 34. MarHuTHOE none gBuXyuLerocs 3apsiga. Cuna JlopeHua. NpuHUMnbI ycTponcTea
Macc-cneKTpomeTpa n aNeKTPOHHOro MMKpockona.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

MarHuTHoe none ABuXyulerocs 3apsiaa. [eicTBme MarHMTHOro Nonst Ha ABMXywuiics 3apsia. Cuna
NopeHua. [BnxXeHne 3apsXeHHbIX 4acTuL, B 0AHOPOAHOM MarHUTHOM nose B Bakyyme. MpuHumnbl
yCTPOICTBA MacC-CNeKTPOMEeTpa 1 3NEKTPOHHOIro MUKpockona. Vicnonb3oBaHne MarHUTHbIX NMofeit B
3HepreTnyeckux yctaHoskax (MM 0-reHepaTop, MarHUTHbIE NOBYLLKW, YCKOPUTENN 3aPSKEHHbIX
yacTuu). ddogekT Xonna. PaboTta no nepemeLieHmio NPoBOAHMKA U KOHTYpPa C TOKOM B OAHOPOLHOM
N HEOLHOPOAHOM MarHUTHbIX NONSX.

PervncrpaunoHHblii Homep 720418 DAEKTPOHHEH
Ctpanunua 18 n3 51. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnnuHbl "dusmka”; 04.03.01 Xumung; ctapwuin npenogasartens, K.H. MoHaxosa H.W. , noueHT, K.H. (aoueHT) Hanetos B.B.

Tema 35. dneKTpoMarHMTHast UHAYKLUMS. 3aKOH 3NEeKTPOMarHMTHOW nHaykuum dapanpes.
MpaBuno JleHua. FeHepaTopbl NepeMeHHOro Toka. MHAYKTUMBHOCTb. SiBNeHne CaMOUHAYKLMN.
OHeprusi MarHUTHOro Nons.

JNIeKLMOoHHOoe 3aHsitne (3 4aca(os)):

ONeKTpoMarHUTHaa MHOYKUMS. 3aKOH anekTpoMarHuTHom nHaykumm ®apages. MNMpasmno JleHua kak
CnencTBme 3aKoHa coxpaHeHus aHeprun. MNMpupoaa 90C anekTpoMarHMTHON UHAOYKUUK.
MakcBeennoBckas TpakToBka 3aKOHa 3/1eKTPOMarHMTHON HOykKuun. Buxpeeoe anektTpmnyeckoe rorne.
OdudpdpepeHunanbHas popma 3anmncum 3aKkoHa aneKTpoMarHUTHOM nHOyKumun. ['eHepartopsbl
nepemMeHHoro Toka. Tokn Pyko. CKUH-adppekT. NHOYKTUBHOCTb. SBNEHMe cCaMOVHOYKLUN.
BaaumHasa nHaykuus. SHeprus MarHUTHOro rnons.

Tema 36. MarHuTHoOe none B Bew,ectBe. MarHMTHbIN MOMEHT atoMa. MarHuTHas
NMPOHML,AeMOCTb U1 MarHUTHasi BOCNPUUMUYMBOCTDb. MapaMarHeTnam. [lnamarHeTusm.
deppomarHeTnam. AHTUDeppomarHeTku, oeppmMarHeTMKm u peppurTbl.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MarHutHoe none B BewecTse. [Mpupoga MonekynspHbIx TOKOB. MarHUTHbI MOMEHT atoma. BekTop
HaMarHn4eHHOCTU. MarHuTHas NPOHNLAEMOCTb U MarHUTHas BOCNPUUMYNBOCTb. Teopema o
unpkynsaumm sektopa B B BewecTtse. Linpkynsaums sektopa HamarHn4eHHoCcTu. Teopema o
umpkynauum sektopa H B Bewectse. Teopema OcTporpanckoro-laycca ans MarHUTHbIX NONEN B
BewecTBe. MarHntHas 3awuTta. NapamarHeTnam. JuamarHetnam. deppomarHeTnam.
AHTUEeppPOMarHeTKn, peppuMarHeTkn n QepPpPUTHI.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MpuMmepbl Nnpegnaraembix 3agay: 1. OTpuuatenbHO 3apsXeHHas YacTuua BnetaeT Co CKOPOCTbIO
v0=106 M/c nopn yrnom a=600 B obnacTb napannenbHo HanpaBneHHbIX 3NEKTPUYECKOro 1
MarHuTHOro noneii. Ckonbko 060pOTOB CAENAET YacTMLA 0O MOMEHTA ABUXEHWS B 0OpaTHYIO
CTOPOHY (B HanpaeneHun, obpaTHOM nonsiM)? HanpsxxeHHOCTb anekTpuyeckoro nonst E=100 B/m,
NHOYKUMA MarHuTHoro nons B=0,127 Tn. 2. Kakoe HanpsiXeHne BO3HUKAET MexXdy KpblibaMu npu
ero ABMXEHUN B MarHUTHOM rone 3emnn, ecnv pacCcTosiHme Mexay KoHUamu Kpblibes camoneta 43
M, a ckopocTb noneta 90 kM/4? Moaynb BepTUKanbHOM COCTaBNAoWEN BeKTopa NHOYKUNN
MarHMTHOro nons 3emMnu NPUHATL paeHbiM 2* 10-5Tn.

Tema 37. AnekTpuueckue KkonebaHus. OduddpepeHumanbHoe ypaBHeHUe CO6CTBEHHbIX
3aneKTpUYeckux KonebaHum B KOHType. 3aTyxaloLime 1 BbIHYXAeHHble KonebaHusi. PesoHaHC
HanpsXeHun.

JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

AnekTpuyeckue konebannsa. KonebartenbHblii KOHTYP. dnddepeHunanbHoe ypaBHeHNE
COBCTBEHHbIX anekTpuyeckmx konebaHuii B koHType. dopmyna TomcoHa. 3aTyxawowme n
BbIHYXXAEeHHble konebaHns. PesoHaHc HanpsxeHuii. [JobpoTHOCTb KOHTYpa. ABToKonebaHms.
Tema 38. NepemeHHbIN anekTpuyecknm TokK. 3akoH Oma. MoLHOCTb NepeMeHHOro Toka.
TpaHccpopmartop.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MNepeMeHHbIN anekTpuyeckuin Tok. 3akoH Oma ans uenen nepemMeHHoro Toka ¢ OMMY4eCcKuUM
COMPOTUBIEHNEM, EMKOCTbIO U MHOYKTUBHOCTbIO. MeTon BEKTOPHbIX Anarpamm. Pe3oHaHc
Hanps>XXeHu, pe3oHaHC TOKoB. MOWHOCTb NepeMeHHOro Toka. TpaHcdopmarop.

Tema 39. dnekTpomarHutHoe none. OcHoBbl Teopuun MakcBenna.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

AnekTpomarHuTHoe none. OcHoBbl Teopumn Makceenna Tok cmeweHus. Cuctema ypaBHeHMI
MakcBenna B MHTerpanbHo 1 ougocpepeHumanbHon opme.

Tema 40. dnekTpoMarHUTHbIE BOJIHbI.
JNeKuMoHHoe 3aHsiTne (3 yaca(os)):

AnekTpoMarHNTHble BONHbI. BonHoBoe ypaBHeHne. CBOOOAHbIE 3NEKTPOMAarHUTHbIE BOJHBI.
CBowicTBa 9NeKTPOMarHNTHbIX BOMH (M3 Teopun Makceenna).

Tema 41. 3kcnepuMeHTaNnbHOE NMoNy4yeHue 3NMeKTPOMarHMTHbIX BOJTH. dHeprus, nepeHocmmas
3/1eKTPOMarHUTHOWN BOJTHOW.

NeKUuMoHHoe 3aHsiThe (3 yaca(os)):
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IKkcnepMeHTanbHOE NoNyyYeHNe 3NeKTPOMarHUTHbIX BOSH. BekTop MoiHTMHra. SHeprus,
nepeHocuMasi 3N1eKTPOMarHNTHOM BONHON. IHTEHCMBHOCTb 3NeKTPOMarHUTHbIX BOMH. LWkana
3NEKTPOMAarHUTHbIX BOJH.

Tewma 42. Npeamet onTuKN. BonHoBble M KBaHTOBbIE NMpeacTaBneHusl 0 Nnpupoae ceeTa.
doTtomeTpus. OCHOBHble 3aKOHbI (pOoTOMETPUN.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OMNTWKA. BeegeHrne. lNpegmet ontukn. BonHoBble 1 KBaHTOBbIE NPeACTaBNEHNS O NpUpoLe CBeTa.
MHdopmaums o CTpoeHnn BelecTsa, MeX- Y BHYTPUMONEKYNSPHbIX B3aMOAENCTBMAX, Nonyvyaemas
N3 pasnnyHbIX y4aCTKOB CreKTpa 3n1eKTPpoMarHUTHbIX BOMH. PoToMeTpust. HepretTmyeckne n
CBETOBblE XapakTepUCTUKN CBETOBOro notoka. OCHOBHblE 3aKOHbI hoTomeTpuun. Nnockue
MOHOXpOMAaTMYeCKne aneKkTpoMarHUTHbe BOMHbI. CnekTpanbHoe pasfoXeHne Usny4yeHus.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Mpumepbl Nnpegnaraembix 3agady: 1. Ny4vok ceeta (A=582 HM) nagaet nepneHanKynsapHo K
NOBEPXHOCTM CTEKNSAHHOIO KNuHa. Yron knuHa 7=20". Kakoe 4ncno NO TeMHbIX
NHTEPdIEPEHLMNOHHbIX NOMOC NPUXOANT?CS HAa eanHNLY ONvHbI KNnnHa? [lokasartenb NpenomMneHns
ctekna n=1,5. 2. B onbiTe OHra BHa4ane 6epetcs cBeT ¢ AnnHo BonHbl A1=600 HM, a 3aTeM A2.
KakoBa onuHa BonHbI BO BTOPOM Criy4ae, ecnv 7- CBeTnas nonoca B nepsoM cny4ae coBnagaet C
10- TEMHOWM BO BTOPOM?

naboparopHas pabora (48 yaca(oB)):

OnTtuka: NeomeTpuyeckas ontuka. € 101 SkcnepumMeHTanbHOe U3y4eHne xoaa CBETOBbIX Ny4en B
NpOCTEenWnNX oNTU4eckmx anemeHTax € 102 OnpeneneHve nokasarens NPenoMneHns TBepablx Ten C
nomolubio Mukpockona € 104 V3ydeHne LeHTpnpoBaHHbIX ONTUYECKMX cucteM PacnpoctpaHeHve
cBeTa B aHM30TPONHbIX cpenax. ducnepcus ceeta. € 202 OnpeneneHne nokasarens npenomneHuns
1 gucrnepcun nNpusmbl ¢ NOMOLLbIO roHnomeTpa € 203 IsmMepeHne cKopocTn cBeTa B pasfnyHbIX
cpenax ¢ MoOMOLLbIO nasepHoro ganbHoMepa € 205 AHanna conHeyHoro cnekTpa llornoweHune
ceeta. € 204 lMornoweHwne ceeta N3nydeHne ceeta. € 301 OcHoBbl choToMeTpum € 302
oKcnepMeHTanbHas nposepka 3akoHa CtedpaHa-bonbumaHa VIHTepdepeHumns ceeta. € 501
Bunpunama ®peHena € 502 3epkano Jinonga € 505 NHTepdepeHLMOHHbIe CBETOPUILTPBI
Oundppakuns ceeta. € 601 dudppakumna dpayHrodepa Ha wenv € 602 dudpakuns dpayHrogoepa
Ha 0OHO- 1 OBYMEPHbIX peweTtkax € 603 VayyeHne ongpakuUMOHHOM peLeTkn (Ha roHMoMeTpe)
Monapusauns ceeta. € 702 ViccnenosaHue NMMHERHO - NONSPM30BAHHOMO CBETA M NpoBepka 3akoHa
Mantoca € 703 V3y4eHune BpaleHns NAOCKOCTN Nonspmusaunm Ha mogenn nonspumetpa € 704
3yyeHure BpalleHns NAOCKOCTN Nonsipmusaunmn Ha nonspumeTpe

Tema 43. UHTepdepeHuUna ceeTa. UHTepdpepeHLmns cBeTa OT ABYX KOrepPeHTHbIX MCTOYHUKOB.
MNMpocTpaHCTBEHHAA KOrepeHTHOCTb.

JIeKLMOHHOe 3aHsiTue (4 4aca(oB)):

NHTepdepeHuns ceeta. KorepeHTHble MCTOYHMKM cBeTa. OnTmnyeckas pasHoCTb Xxoaa.
VHTepdepeHuns cBeTa OT ABYX KOrepPEeHTHbIX UCTOYHUKOB. VIHTepdpepeHuUmns HEMOHOXPOMATNYECKNX
CBETOBbIX My4KOB. BpeMeHHas KorepeHTHOCTb. [1ony4yeHne KorepeHTHbIX My4YyKoB METOOOM OeNneHns
amnnutyabl. BnnsHne pasmepos nctoyHuka. MNpocTpaHcTBEHHAA KOrepeHTHOCTb. [onyvyeHne
KOrepEeHTHbIX Ny4YKOB METOLOM LeNeHNs BONMHOBOro opoHTa. Jladepbl Kak MCTOYHUKN KOrepPeHTHOro
nanyyveHus. Isyxnyyesble nHTepgepomeTpol (MankenocoHa, XameHa). MHoronyyesas
nHtepdepeHuns. iutepdepometp @abpu-lNepo. NHTepdepeHumnoHHble ounbTpsbl. MNpoceeTneHne
ONTUKN. MHOroCnorHble AN3NEeKTPUYECKme NoKpPbITUS.

Tewma 44. Oudcppakumns ceeta. MpuHuun MNonreHca-dOpeHens. Meton, 3o0H dpeHens.
Odudpakunsa dpeHens Ha KPYrnoM OTBEPCTUU U KPYroM akpaHe. [ucpakLnoHHas peLueTka.

JNeKLMoHHoe 3aHsiTne (3 4aca(os)):

Oudppakuns ceeta. MNpuHumn MNonreHca-PpeHens. Meton 3oH PpeHens. dudpakumns PpeHens Ha
KPYrnom OTBEpPCTUM 1 KPYrnoMm akpaHe. dudppakums PpayHrodepa Ha 04HON 1 OByX WeNsx.
OuncppakumoHHas peweTtka. ucnepcrs 1 paspelaowas cnocobHOCTb ANPPaKLNOHHON pPeLIeTKN.
Odudppakunsa peHTreHoBckux nyyen, popmyna Bynbgpa-bparra. [NoHATNE O PEHTreHOCTPYKTYPHOM
aHanuse n peHTreHOBCKOW criekTpockonuu. [ronorpagous.

npaktnyeckoe 3aHsitne (2 4aca(os)):
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MpumMepbl Npegnaraembix 3anay: 1.Ha BepwmrHe cpepunyeckoin NOBEPXHOCTU MNOCKO-BbINYKIOM
CTEKNSAHHOWN NMNH3bl UMEEeTCA CoWNMAOBaHHbIN MNOCKUIA y4acToK paanyca r0=3 MM, KOTOPbIM OHa
cornpukacaeTcs Co CTEKNAHHOM NNacTUHKOW. Pagnyc KpUBM3HbI BbIMyKOA NOBEPXHOCTM NMUH3bI R=
150 cM. HanTtu paguyc 6-ro cBETNOro KonbLa B OTPaXeHHOM CBETE C ANVHOM BOMHbI A=655 HM. 2.
lMnockasi MOHOXpOMaTMyeckas CBeToBas BofiHa najaeTt HopManbHO Ha auagoparmy C ABYMS Y3KUMU
wensMu, oTCToAWMMM Opyr oT apyra Ha d=2,5 MM. Ha akpaHe, pacnonoxeHHoM 3a gmadgparmon Ha
paccTosiHuM I=100 cMm, obpasyeTcs cuctema MHTepdepeHLMOHHbIX Nonoc. Ha kakoe pacctosiHue u B
KaKyto CTOPOHY CMECTATCHA 3TW NOSOChI, ECNU O4HY U3 Wenen NepekpblTb CTEKNAHHON NAACTUHKON
TonwuHom h=10 MKkm?

Tewma 45. Nonspu3saumnsa ceeta. EctecTBeHHbIN U NONSIPU30OBaHHbIA CBeT.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

Monsipusaums ceeta. EctecTBeHHbIN 1 Nnonspun3osaHHbln ceeT. CTeneHb nonspmnsaunn. 3akoH
Mantoca. Cynepnoaunumsa anekTpoMarHUTHbIX BOMH, TMHENHO NONSAPU30BaHHbIX BO B3aVMHO
neprneHanKyNspHbIX MNOCKOCTAX. DNAUNTUYECKAs N KpyroBas nonspusaumns. BolpoXxaeHHbIn cnyyan
SNAMNTUYECKOn nonspusaummn. JIMHenHo Nonspru3oBaHHas BONHA Kak cyneprnosnuns BOMH C
Kpyrosow nonspuaaumnei.

Tema 46. PacnpocTpaHeHue cBeTa B aHU3OTPONHbIX cpepax. [1BonHoe nyyenpenomneHme.
NHTepdepeHLmns nonsipusoBaHHbIX nyyen. 3akoH buo. N'mnoresa ®peHens. Acpcekr
dapapes.

JNeKLMoHHOoe 3aHsitne (3 4aca(os)):

PacnpocTpaHeHne ceeTta B aHM30TPOMHbIX cpenax. [BonHoe nydenpenomneHue. [NonspunsaumoHHbie
npucnocobnexns. NprMeHeHne NoNSpM3auUnOHHbIX METOAOB B XMMuUK. [1poxoxaeHne
MNOCKONONSAPU30BAHHOMO CBETA Yepe3 KPUCTANNNYECKYIO NNACTUHKY. VIHTepdhepeHuuns
NonNsApu30BaHHbIX Nydein. AHann3 nonspusoBaHHOro ceeta. ickycctBeHHas ontuyeckas
aHun3oTponusa (goTtoynpyrocTb, asneHnsa Keppa, KottoH-MyTtoHna v lNokkenbca). BpaweHne
NNockocTu nongapuaaummn. 3akoH bro. 'vnotesa ®peHensa. dhpekT Papanes. MNongpumeTtpus.
OnTuyeckne n3omepsbl N NX Posb B BUOXMMUYECKNX NPOLIeccax.

Tema 47. Nonapusaumna ceeta Npu oTpaXxeHUn U NpenoMIeHun ceeta Ha rpaHuLe OByx
DunanekTpukos. 3akoH BprocTepa. 3akoHOMepHOCTU paccesHusa Panes.

JNIeKLMoHHoe 3aHsitue (3 4aca(os)):

W3nydeHune gunons. MNonspusaumsa ceeta npu OTpaxXeHnn 1 NpenoMaeHnn cBeTa Ha rpaHmue aByx
OnanekTpukos. 3akoH bptoctepa. PaccesiHne cBeta. 3aKkOHOMEPHOCTU paccesHns Panes.
MonekynapHoe paccesiHue.

Tema 48. Oucnepcus ceeta. OCHOBbI 31EKTPOHHON TEOPUU AUCNEPCUMN.

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Ouncnepcuns ceeta. Metoabl naydeHns gucnepcmun. OCHOBbI 9NEKTPOHHON Teopun AUCHEPCUN.
MonekynapHas pedopakums. lNpruMeHeHne pedpakToMeTpmyecknx MeTonos B Xxumuu. lornowexmne
ceerta.

Tema 49. TennoBoe uanydeHme. 3akoH Kupxrocpa. A6conoTHO YepHoe Teno. OnTuyeckas
nupomeTpusi.

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

Tennosoe n3nyyerne. PaBHoBecHoe nanydeHne. 3akoH Knpxroga. AGCONOTHO YepHoe Teno.
3aBrCMMOCTb UcnycKaTenbHOM CNOCOBHOCTN abCONOTHO YEPHOro Tena OT ANNHbI BOSHbl. 3aKOHbI
CredpaHa-bonbumaHna n BuHa. ®opmyna NnaHka 1 KBaHTOBbIV XxapakTep TEMNIOBOro U3Nny4eHus.
OnTuyeckas nupomeTpus.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Mpumepbl Npeonaraemblx 3anady: TpebyeTcs M3roToBMTb NapannenbHyto ONTUYECKO OCK
KBAPLIEBYIO NNACTUHKY, TONWMHA KOTOPO He npeBbiwana 6bl 0,50 MM. HaiiTn MakcumanbHyto
TONWMHY 9TOM NNACTUHKN, NPU KOTOPOWN NMHENHO Nonsapu3oBaHHbI cBeT ¢ A=589 HM nocne
NPOXOXOEHUS €e: a) UCMbITbIBAET NULLb NOBOPOT MNIOCKOCTW nonsipuaaumm; 6) ctaHeT
NONSPUI30BAHHbBIM MO KPYry.

Tema 50. PoToanekTpuyeckum adpcpekT. 3aKkOHOMEPHOCTU BHeLLHero chotoachdekra.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):
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dDOoTOINEKTPUYECK NI SAPEKT (BHELWHWNIA, BHYTPEHHWNIA, BEHTUNbHbIN). PaboTbl A.I".CTtoneTtoBa.
YpaBHeHne DiHwWTenHa. 3aKkOHOMEPHOCTUN BHELWHEro dpoToadgodoekTa. [NprnmeHeHne potoagodoekTa.

Tema 51. DHeprus n umnynbc potoHa. SAiBneHue KomnrtoHa. [laBneHue cBeta.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

OHeprusa n uMnynbCc OoToHAa. 3aKOHbl COXPAHEHUS 3HEPTUN 1N UMMYNbCa NPW YNPYroM CoyaapeHunm
gooToHa ¢ anekTpoHamu. seneHne KomntoHa. [laBneHve ceeTa, pabotol 1.H.J/lebenesa.

Tema 52. KopnycKynsipHO-BO/IHOBOW ayann3m. CooTHOLLEeHne HeonpeaeneHHoCTen.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

KopnyckynspHo-BonHOBOW AyanuaMm. [mnotesa ne-bponnsa. OkcnepnMeHTanbHOe 0oKa3aTenbCTBO
BONHOBbIX CBONCTB MUKpoyacTuLl. COOTHOWEHNe HeonpeaeneHHOCTEN.

Tema 53. 3akoHOMepHOCTU B aTOMHbIX crnekTpax. Moaoenun atroma TomcoHa u Pesepdopaa.
Moctynatbl Bopa. NoHsATMe O KBaHTOBOMEXaHUYEeCKOM onucaHum atoma. Jlasep.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

3aKkOHOMEpPHOCTU B aTOMHbIX CnekTpax. TepMbl, cepuanbHble hopMyIbl, KOHCTaHTa Puabepra n ee
gomsnyeckunn cmbicn. Mogenu atoma TomcoHa n Pesepdpopaa. Moctynatel Bopa. OnbiThl dpaHka u
"epua. SnemeHTapHas Teopusa atoma sogopona no bopy. Nsotonnyeckoe cmelleHve
cnekTpasnbHbIX IMHUIA.

Tema 54. AtomHOe sapo. CocTtaB aTOMHbIX sigep. CNUH U MarHUTHbIN MOMEHT siapa.
JNeKuNoHHoe 3aHsiTne (3 yaca(os)):

AToMHoe s1iopo. CocTaB aTOMHbIX saep. dHeprus ceasu saep. CNuH U MarHUTHbIA MOMEHT siapa.
AnepHble cunbl. Mogenn aToMHoro sapa. PaanoaktmBHoe nanyyeHne n ero Buabl. 3aKoH
panmoakT1BHOro pacnapna. Mpocreiwne ssoepHble peakuuu.

Tema 55. AnemeHTapHble YacTuLbl. COBpeMeHHas cucTeMaTuka afieMeHTapHbIX YacTull,.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

OneMeHTapHble YacTuubl. Buabl B3aMMogencTBuMim U KNaccbl aneMeHTapHblx Yactuy,. Metoabl
perncTpauumn aneMeHTapHblx 4actuu.. CoBpeMeHHas cuctematmka aneMeHTapHbIX YacTul,
Kocmunyeckne nyyw.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITENIbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Buabi
N Paspnen Cemect Hepens | camocTosiTenbHon [TpyA0eMKOCTb g?d%“g:'o';?_:’:gﬁg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 2607l
CTY[eHTOB P

Tema 1. [peamer noaroToBKa [MncbMeHHoe

1 cpuankut. OnpeneneHms, 2 1 JomatHero 2 JoMallHee
" [NprbnuxeHus.
3agjaHuns 3apjaHue

Tema 2. MexaHuka.

2. |OCHOBHblE MOHATUS 2 1 roaroroeka k 8 YCTHbIN onpoc

BEKTOPHOro aHanusa. yCTHOMY onpocy

Tema 3. KuHemaTtuka
mMarepuanbHOM TOYKMW.
CKOpOCTb 1 yCKOpEeHue.
YckopeHue npu
KPBONNHENHOM
OBUXEHUW.

Tema 4. JnHammka
MaTepuanbHON TOYKN.
4 3akoHbl HbtotoHa. Cuna 5 3
TSXECTU N BeC.
NHepuunanbHble
CUCTEMbI OTCYETA.

noaroToBka K

YCTHOMY OMpOCY 8 YCTHbIA onpoc

noaroToBka K 8

YCTHbIV on
YCTHOMY Onpocy c onpoc
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Buaobi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 5. Cuna TpeHus.
Nmnynbc. 3akoH
5. [COXpaHeHs umnynbea. 5 4 Egﬂogﬁiﬁ%; 8 KoHTponbHas
" |LleHTpobexHas cuna a6 0‘: o pabota
nHepumn. Cuna P
Kopuonuca.
Tema 6. Pabora,
MOLLHOCTb.
KMHEeTUYECKas SHEprus. noaroToBKa [MucbMeHHoe
6. n 2 5 |momalwHero 2 JoMallHee
oTeHLIManbHas 3afaHus 3afaHue
aHeprus.
Tema 7. [IBuxeHune noaroTtoeka MNucbmeHHoe
TBepaoro tena. MoMeHT LoMalHero 2 oomaliHee
- |cvnbl v MOMEHT 5 g |3apaHns 3afaHue
" [umnynbca. 3akoH NOAroToBKa MucbMeHHoe
COXpPaHEeHUst MOMeHTa JoMallHero 0 nomaliHee
nMnynbca. 3aaHus 3afaHve
Tema 9. Ynpyrue
CBOWCTBa TBepAbIX Ten. noaroToBka K
9. 3akoH ['yka. QHeprus 2 7 KONNOKBUYMY 16 Konnoksuym
ynpyrux gedopmaumm.
Tema 11. CnoxeHue
konebaHuii, bueHuns.
3artyxaiowme noaroToeka K o
11. 2 YCTHbIN on
KonebaHwms. 9 YCTHOMY OrMpocy 6 c onpoc
BblHyXX OeHHble
konebaHus. PesoHaHc.
Tema 12. BonHbl. HOOrOTOBKA
MpononbHble 1 uoﬂaumero 4 nomauHee
nornepeYHble BOSHbI. 3anaHms 3afaHue
12.|YpaBHeHue beryuei 2 9
BONHbI. dundppakumns n OLrOTOBKA K
NHTepdepeHLIS. olroroska 4 YCTHbIN OMpoc
CTosuMe BOMHbI. yCTHOMy onpocy
Tema 13. MexaHuka
13.xmnokocTten v rasos. 2 10 28#;8;23'(3 K 12 Konnoksunym
YpasHeHve bepHynnu. yMy
Tema 14. OcHoBbl
MONEKYNapHON OU3NKN.
NoeanbHbin ras.
YpaBHEHME COCTOSAHNS
ngeanbHOro rasa.
14.[KnHeTtuyeckas aHeprug 2 11 ngf;g;OBoKr? I(()c 4 YCTHbI ONpocC
nocTynaTenbHOro y y onipocy
OBUXEHUS MONEKYN
rasa. Pacnpegnenexne
Makcsenna no
CKOPOCTSM.
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 15. a3 B none
CUN TAXECTH.
PacnpeneneHne
BonbuMaHa. MNoHsTre o
15.|cTeneHsix ceoboabl. 2 12 ;gﬂ-{ngoKﬁplé oy 4 YCTHbIN onpoc
Odunapdoysus,
TEeNnonpPoOBOAHOCTb,
BA3KOCTb. YpaBHeHMe
BaH-nep-Baanbca.
noaroToBka
Tema 17. Il Ha4yano [OMALLHEro 4 JomaliHee
HK
17 [TePMOAMHAMMKA. 5 14 |zananus 3apaHve
TepmoonHammnyeckme OATOTOBKA K
noTteHumansl. Y
L YCTHOMY ONpOCY 4 YCTHbIA OnNpocC
Tema 18.
Kpuctannuyeckoe
COCTOSIHVE.
TennoemMkocCTb NnoAroToBka K
18. KpUCTannos. 2 14 KONNOKBUYMY 12 Konnokamym
dunsunyeckne TUNbI
KpucTtannos. ®a3oBble
nepexonapl.
Tema 19.
onekTpocTaruka.
ONeKTpUYecKunin 3apaa.
19./3akoH KynoHa. 3 p  [OAroTOBKaA K 1 YCTHbI onpoc
onekTpocTarmyeckoe ycTHOMY onpocy
none. ANeKTpu4eckni
Annonb.
Tema 20.
AnekTpuyeckoe noaroToBka K o
20. 1 2 THbIN on
0 cMelleHne. Teopema 3 yYCTHOMY onpocy ye onpoc
OcTtporpanckoro-raycca.
Tema 21. PaboTta no
nepeMeLLeHnto
9NeKTpuYeckoro 3apsna
B 9N1IEKTPOCTATMYECKOM
21.[none. NoTeHuman 3 o  [OAroToBka K 1 YCTHbI OnNpocC
9NEeKTPOCTaTUYECKOro ycTHOMy onpocy
nons, pasHoCTb
NnoTEHUManNoB..
Tema 22. MpoBoAgHMKN B
noaroToBka K o
22. ﬁg,e_II;TpOCTaTI/NeCKOM 3 2 YCTHOMY OMPOCY 1 YCTHbIIA ONpoC
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

23.

Tema 23. dunanekTpuku
B 9N1EKTPOCTaTUYECKOM
none.
LOwnanektpuyeckas
BOCNPUVMYUBOCTb U
NPOHULAEMOCTb Cpebl.
Ounanektpuyeckas
NPOHULAEMOCTb
NONSPHbIX
LVN3NEKTPUKOB.

NnoAroToBka K
YCTHOMY onpocy

YCTHbI Onpoc

24.

Tema 24.
CerHeToanekTpuku.

noaroToBka
JomallHero
3a0aHns

JoMallHee
3agaHune

25.

Tema 25.
ONeKTPOEMKOCTb.
KoHaeHcaTopbl.
EmkocTb
KOHOEHCATOPOB.
oHeprus
3NeKTPUYECKOoro nons.

NOAroToBKa K
KONNOKBUYMY

KONnokenym

26.

Tema 26. [NoCTOAHHbIN
3NeKTPUYeCcKnin ToK.
[MnoTHOCTb 1 cuna
9/IEKTPMNYECKOoro Toka.
3akoH Oma. Pabota un
MOLLHOCTb TOKa. 3aKOH
Ixoyna-JleHua.
Mpasuna Kupxroda.

nogroToBka
JomallHero
3aaHuns

OomMallHee
3adaHune

27

Tema 27.
ONeKTPONPOBOAHOCTb
TBEPAbIX TEN.

‘IKnaccuyeckas teopus

3MeKTPOMNPOBOAHOCTH
MEeTannos.

noaroToBka K
YCTHOMY onpocy

YCTHbI Onpoc

28.

Tema 28. OnemeHThbI
30HHOW Teopun
TBEPLAbIX TEN.
AnekTpuyeckue
cBoMCTBa
nonynpoBOAHUKOB.
KoHTakT oByx
nonynpoBOAHNKOB C
Pa3NnYHbIM TUMOM
nposoanMocTu (p-n -
nepexon,).

MoAroToBKa K
YCTHOMY OMpocy

YCTHbI ONpOC

29.

Tema 29. KoHTakTHbIE
ABMIEHMSA B MeTannax.
PaboTa BbIxoaa.
TepMoanekTpuyeckune
ABIEHMS.
CBepxnpoBOAUMOCTb.

noarotoBska K
KOHTPONbHOW
paboTte

KOHTPO/NbHas
paboTta
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

30.

Tema 30.
ONeKTPUYECKNn TOK B
BaKkyyme. BakyyMHble
AVOoAbl N TPUOLbI.
OnekTponuna. 3akOoHbl
dapages.
ONeKTPUYECKNn TOK B
rasax.

NoOAroToBKa K
KONINOKBMYMY

KONnokenym

31.

Tema 31. MarHeTtunam.
MarHutHoe none B
Bakyyme. MarHuTtHas
NHOYKLUNS.
HanpsikeHHOCTb
MarHMTHOro Nons.
3akoH
Buno-Casapa-/lannaca.

MoAroToBKa K
YCTHOMY Onpocy

YCTHbI ONpocC

32.

Tema 32. 3aKkoH
Amnepa. Cuctemsl
eaouHul. MarumtHas
NOCTOSIHHAS.

10

noaroToBka
JomallHero
3agaHuns

JomMallHee
3agaHune

33.

Tema 33. Uupkynauus
BEKTOpa MarHUTHOM
WHOYKUUN B BaKyyMme.
OdugpdpepeHunanbHas
doopma Teopembl 0
umpkynauum sektopa B.
Teopema [Maycca gns
nons sektopa B B
Bakyyme.

11

MoAroToBKa K
YCTHOMY OMpocy

YCTHbI ONpOC

34.

Tema 34. MarHntHoe
none ABUXYLLErocs

3apspa. Cuna JlopeHua.

MpuHUKMNbI ycTponcTea
Macc-crnekTpomeTpa u
9NEKTPOHHOro
MMKpOCKoMa.

12

noaroToBka
JomallHero
3agaHuns

JomMallHee
3agaHune

35.

Tema 35.
OnekTpoMarHuTHas
NHOYKUNS. 3aKOH
9NIEKTPOMarHMUTHOM
nHaoykunn dapanes.
Mpasuno JleHua.
["eHepatopbl
nepeMeHHOoro Toka.
NHOYKTNBHOCTb.
SiBneHne
CaMoVHIOYKUNN.
OHeprus MarHMTHOro
nons.

13

noaroToska K
KOHTPO/bHOW
pabote

KOHTpONbHas
paboTa
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Buabl
N Pasnen Cemectp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 36. MarHuTtHOe
none B BeLWeCTBe.
MarHUTHbIA MOMEHT
atoma. MarHuTtHas
NPOHNLAEMOCTb U
MarHuTHas

36./BOCNPUMMUYMBOCTD. 3 14 :oﬂolgzKa K 1 KONNOKBUYM
MapamarHeTnam. OTnokBNyMy
JdunamarHetnam.
deppomarHeTn3m.

AHTUGOEPPOMArHETUKMN,
doeppuMarHeTuku n
doeppuThl.

Tema 37.
onekTpunyeckme
KonebaHus.
LdundbdepeHunanbHoe
ypaBHEeHune

37 CcOBCTBEHHbIX 3 14 Hgﬂ;ﬂﬁgfg 1 nomaiuHee
3NEKTPN4ECKNX 3anaHns 3anaHve
KonebaHuii B KOHTYpE.
3aTyxatowume n
BbIHY>XAEHHbIE
konebaHus. Pe3oHaHc
HanpsXeHui.

Tema 38. [NepeMeHHbIN
SNEKTPUNYECKMUIA TOK.

38.[3akoH Oma. MowHocTb 3 15 n(c:)#_irg;osKa > 1 YCTHbI ONPOC
NepeMeHHOoro Toka. y y onpocy
TpaHcdopmaTop.

Tema 39.

39. OneKkTpoMarHnTHoe 3 15 Hgﬂ;ﬂﬁ:ﬁg 1 nomMauwHee
none. OCHOBbI TeopUN 3afaHue
Makceenna. sananns

40 gigi:p‘)%mammmble 3 16 [OAroToBKa K 1 CTHbI onpoc

' BOMNHb. YCTHOMY OMpocy y P
Tema 41.
oKcnepuMeHTanbHoe
nony4yeHme

41 |P1EKTPOMArHUTHBIX 3 16 Hgﬂgﬂﬁ:ﬁg 1 nomMauHee
BOJIH. QHEeprus, 3anaHms 3agaHuve
nepeHocumas
9NIEKTPOMarHMUTHOM
BOJTHOW.

Tema 42. npe.ﬂMeT noaroToBka NMMCbMeHHOe
onTuku. BonHosbie n AOMallHero 10 Aomalinee
KBaHTOBbIE 3agaHuns 3agaHune
npeacTaBneHns o nogroToska

42'npmpone ceerta. 4 1-2 nomatHero 5 gngaa:'uMHeee
doTomeTpus. 3anaHus A
OCHOBHblE 3aKOHbl NOLOrOTOBKA K §
dhoTOMETPUN. ycfHomy onpocy 5 YCTHbI ONpocC

PernctpaumoHHbin Homep 720418
Ctpanunua 27 n3 51.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma ancumnnnuHbl "dusmka”; 04.03.01 Xumung; ctapwuin npenogasartens, K.H. MoHaxosa H.W. , noueHT, K.H. (aoueHT) Hanetos B.B.

Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 43.
NHTepdepeHuns ceeta.
NHTepdepeHums ceeta
OT OBYX KOr€pPEeHTHbIX i noaroToBka K
43. NCTOYHWKOB. 4 3-4 KONNOKBUYMY 8 KONNokBIyM
[MpocTpaHcTBEHHASA
KOrepeHTHOCTb.
Tema 44. Oundppakuns
ceeta. [NpnHumn
["torreHca-PpeHens.
MeTon 30H dpeHens. noaroToBka
MalLlH
44 | Ondppakumna dpeHens 4 5-6 |OoomaluHero 8 ggﬂ:HM eee
Ha KpYrnom OTBEPCTUUN U 3ajaHus
KPYrnom akpaHe.
JdundbpakunoHHas
pelweTka.
Tema 45. MNonapusauns
45.|ceeTa. EcTecTBeHHbIN 1 4 7 nngSJOBOKr? '(() c 6 YCTHbI OnpocC
NnoNspn3oBaHHbIN CBET. y y onpocy
Tema 46.
PacnpocTtpaHeHue
noarotoBska
cBeTa B aHU30TPOMHbIX noﬂaLUHero 3 nomatuiHee
cpegnax. IlBonHoe 3a0aHus 3ajaHve
46 [Y4€NPENOMNEHMe. 4 8
"INHTepdepeHLma
NoNSAPU30BAHHbIX NTyYei.
3akoH Bbro. 'vnoTesa NOAroTOBKA K -
dpeHens. SPPeKT YyCTHOMY onpocy 3 ycTHBIN onipoc
dapanpes.
Tema 47. MNonapusauns
cBeTa npu OTpaxeHuu u
npesioMieHnn ceeTa Ha
47 [TPaHuue [Byx 4 9 :gﬂ;ogﬁifl%; 6 KOHTPONbHas
| AMANEeKTPUKOB. 3aKOH 26 OF; o pabota
BptocTepa. P
3aKoHOMepHOCTH
paccesHns Panes.
Tema 48. lucnepcus
ceeta. OCHOBbI MOAroToBKa K
48. o 4 1 K KBUYM
8 SNEKTPOHHON Teopun 0 KONNOKBUYMY 6 onnokswny
ancnepcuun.
Tema 49. Tennosoe
n3ny4yeHve. 3aKoH
Kupxrodpa. A6contoTHO NoAroToBKa K -
49. 4 11 4 THbIA On
9 4yepHoe Teno. YCTHOMY Onpocy ye onpoc
OnTtunyeckas
NMPOMETPUS.
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Buabl
N Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb g‘:ﬂ%’::;';?:;g:gz
AdvcumnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 50.
DOTOINEKTPUYECKUIA NOArOTOBKA
50 APpeKT. 4 12 |oomauwHero 4 fomalliHee
"|[3akoHOMepHOCTH 3anaHus 3ajaHve
BHELWHero
dooToappekTa.
Tema 51. OHeprug un
NMNyNbC OOTOHA. noaroToBka K o
1. 4 1 4 THbIN on
5 AsneHne KomnToHa. 3 YCTHOMY OMnpocy ye onpoc
LaBneHuve ceeta.
noaroToBka
MalLlH
Tema 52. JoMallHero 2 ggﬂ,:HVI ee ©
50 KopnyckynsipHo-BONHOBQM 4 14 3anaHus
‘layannam. CooTHoWeHne noaroToBka K
HeonpeaeneHHoCTei. KOHTPOMBHOM o Kzlgggganaﬂ
paboTe P
Tema 53.
3aKoOHOMEpPHOCTN B
aTOMHbIX CNekTpax.
Mopenu atoma TomcoHa
n Pesepcopaa. noaroToeka
MalLlH
53.|MNoctynatbl bopa. 4 15 |momauwHero 6 ggﬂ,:HVI ; ©
MoHaTne o 3anaHus
KBaQHTOBOMEXAHNYECKOM
onucaHun atoma.
Nazep.
Tema 54. AToMHOe
aapo. CocTaB aTOMHbIX noaroToska
54.|1anep. CnuH n 4 16 |oomawHero 4 ggzaa;”;:e
MarHUTHbIA MOMEHT 3afjaHus
agpa.
Tema 55. noaroToBka noMawHee
SnemMeHTapHble AomaliHero 2 3ajaHue
55.Jvactuupbl. CoBpeMeHHas | 4 17 (3adaHuns
cuctemartumka noaroToBka K -
aNEMeHTapPHbIX YacTuLL. YCTHOMY OMpOCY 2 YCTHbI ONpPOC
Ntoro 222

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAsA MHTEPaKTUBHblE hopMbl 06yuYeHus

YTeHune nekuuii B COHETAHNM C NEKLUMOHHBIMU LEMOHCTPALNSAMM (PU3NYECKMX SBNEHNI 1
MyNbTUMEONAHBIMU cpencTBamMmn. VIHTepHeT-TecTnpoBaHme, pasbop KOHKPETHbIX CUTYaLWIA.

OKcnepuUMeHTanbHbIA 3Tan, BKIYAOWMIA BbiNONHEHWE 8-M1 nabopaTopHbix paboT no 2 u3
cnegytollero Habopa TeM No ykasaHuio npenogasarens:

MexaHuka:

MeToAabl NpoCTENWNX N3MEPEHW
© 111. OnpegeneHne NNOTHOCTM TBEPLOro Tena

OCHOBHble 3aKOHbI KNHEMATUKMN.
@ 121. VIamepeHne KnHeMaTnyeckmx xapakTepucTuk NPSMONNHERHOrO ABUXEHUS
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© 122. IaMepeHne KuHemMatmnyeckumx xapakTepucTuk BpallaTesibHoro ABUXeHNs BOKPYr
3akpensieHHon ocun

€ 123. VIamepeHne KnHeMaTU4ecKnx XxapakTepmncTuK AByMEPHOro ABUXEHMNS

OCHOBHbIE 3aKOHbI OANHAMUKN.

© 131. Cunbl Ha HaKNOHHOWM NNOCKOCTH

€ 132. VI3amepeHne koapduumneHTa TpeHms nokos

© 133. [poBepka BTOporo 3akoHa HbTOHA Ong NPSAMONNHENHOro ABUXEHUS
€ 136. Nposepka Il 3akoHa HbloTOHA B Npouecce yaoapa

3aKkO0Hbl COXpPaHEeHUs B MEXaHUKE.
€ 141. OkcnepyMeHTanbHas NPoBepka 3akoHa COXPaHEHUS UMMNyNbca NPU ABUXEHMUMN HA MNOCKOCTM

© 142. 3aKOHbI COXpaHEHUS MOMEHTa UMMyNbCa 1 3HePrumn (CTONKHOBEHME NPU BpalleHnm)
€ 143. OkcnepumeHTanbHas nNnpoBepka 3akoHa COXpPaHeHUs UMNynbca npu ABUXEHUU BAOMb
npsMonm

MexaHuka abconoTHO TBEPAOro Tena.

© 151. IamepeHne MOMEHTOB MHepUUKN Tes NpaBusibHON POPMbI

€ 152. [Npoeepka Teopemsbl WtanHepa

€ 153.M3y4yeHne npeueccum rupockona

€ 154. [NpoBepka ypaBHEHUS ONHAMUKM BpaLLATENbHOrO ABUXEHNS

3aKk0H BCEMUPHOTO TArOTEHWUS.
¢ 161. VIamMepeHune yckopeHusi ceobo4HOro nageHnsi ¢ NOMOLLbIO MaTeEMATMYECKOro MasiTHUKA
€ 162. VIamepeHune yckopeHust cBo604HOMO NafeHns ¢ NOMOLLbO 0O0OPOTHOro MasiTHUKA

MexaHunyeckune konebaHuns
€ 171. [py>XNHHbBIA MAATHUKK
€ 173. VI3y4eHne aBneHms pe3oHaHca TOPCUOHHOMO MasTHMKa

Ynpyrue BOMHblI.
© 181. VlcnepnosaHne BONMH Ha NOBEPXHOCTY BOAbI
€ 182. /\amepeHune yacToTbl KAMEPTOHA METOLOM BreHWI

Ynpyrue cBONCTBA CNMOWHbIX Cpeq
© 191. NccneposaHve ynpyroro v NnacTUYHOro yAAMHEHNS NPOBONKM
¢ 193. MccnenoBaHve 3aBMCMMOCTU YacTOTbl KOnebaHWin CTPYHbI OT €€ ONNHbI U HaTSXXKEHUS

MonekynsipHas domauka:

MonekynapHo -KMHeTuyeckas Teopus.

© 210 M3y4eHne 6pOoyHOBCKOro OBUXEHUS

€ 211 OnpeneneHne KNHEMAaTUYECKMX XapakTePUCTUK MONEKyN rasa

€ 212 3akoHbl ngeanbHoOro rasa

© 213 OnpepneneHne nokasaTtens agmabaTbl pa3HbiX ra3oB PE30HAHCHBIM METOA0M

Mpoueccol nepeHoca.

€ 220 ViccnepnosaHue TennonpoBogHOCTH

€ 222 ViccnepoBaHune 3aBUCMMOCTN BA3KOCTU XUOKOCTM OT TemnepaTypbl U KOHLEHTpauum Ha
LWapVKOBOM BUCKO3UMETPE

da3zoBble Nepexoabl.

© 230 OnpepneneHne CKPbITOM TENNOThbl ha30BbIX NepPexonos

© 231 HabnoneHne a3oBoro nepexoa XnakocTb-ras B KPUTUHECKON ToYKe

© 234 lNoBbllWeHne TOYKN KUMeHns Boapl

© 235 lNoHuXeHre TOYKU 3amMep3aHmns BOLbI
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Tennoeble MaWWHbI.
@ 240 MNpeobpasoBaHne pas3nnNYHbIX BUOOB S3HEPTMUN B TEMO

Xwuokve v TBepable Tena.

€ 250 VI3mepeHne noBepxXHOCTHOrO HaTAXEeHMS METOO0M OTPbIBA

© 252 VlccnepoBaHve 3aBUCUMOCTY IMHENHOMO pacWwmupeHns TBeEpOblX Ten OT TeMnepaTypbl
€ 253 OnpepneneHuve yaoenbHOM TENNOEMKOCTM TBEPLAbIX TeN

aﬂeKTpI/I'-IeCTBO N MarHeTn3m:

OnekTpocTaTtuka.
© 321 VlccnepoBaHuve 3KBUMOTEHUMASbHbIX MOBEPXHOCTEN B 3N1EKTPONNTUYECKON BaHHE

[MOCTOSHHBIN BNEKTPUYECKUIA TOK. DNEKTPMNYECKME NBMEPEHUS.
€ 311 lNpoeepka 3akoHa OMa 1 n3MepeHne yaenbHoro ConpoTUBIEHNs
© 313 Npasuna Knpxroda

HenuHenHble SnemMeHTbl 3NIeKTPUYECKUX Lenen.
€ 364 ViccnepoBaHune BONbTaMnepHbIX XapakTepUCTUK NONynpoBOAHNKOBbBIX AMOLOB

MarHutocTtaTuka.
¢ 332 1amepeHune NHOYKLUMN MarHUTHOMO MONs KaTywWwkn NHOYKTUBHOCTM 6e3 cepaeyHmka
€ 334 V3y4eHre cunbl B3anMo4encTBmUS NPOBOLHUKOB C TOKOM

€ 336 VayyeHune cunbl AMnepa,nencTByowen Ha NPoBOAHMK C TOKOM B OAHOPOAHOM MarHUTHOM
rnone coneHovnga

€ 337 OnpepneneHuve yoenbHOro 3ansiga anekTpoHa

OnNeKTpoOMarHUTHbIE CBONCTBA BELLECTB.
© 371 OnpegneneHune nocTosHHOW Papanesn
@ 373 OppekT 3eebeka

@ 375 VIamMepeHmne TemMnepaTtypHoOi 3aBUCKMMOCTM CONPOTUBNEHUS ONS pe3ncTopa n3 6naropoaHoro
metanna

@ 376 VI3amMepeHune TeMnepaTypHOn 3aBUCMMOCTN CONPOTUBEHMS NPAYNPOBOAHNKOBOrO pesncropa

ONeKTpoOMarHMTHas NHOYKLMS.
© 341 NeHepauns 94C vHOyKLMN B NPOBOASWEN KATyWKe C NOMOLbIO NOCTOSAHHOrO MarH1Ta
@ 343 Vameperne 90C nHaoykumm B NpoBOLSLWEN paMKe, OBUXYLWENACS B MArHUTHOM none

Llenn nepemeHHOro Toka.
€ 351 3apsoka v paspsioka koHgeHcaTopa npu BKIKOYEHUN 1 BbIKIOYEHUM MOCTOSHHOIO ToKa
© 357 OnpegneneHune nMnegaHca B Lensx C KOHAeHcaTopaMmm 1 KatywkaMm NHOYKTUBHOCTH

AnekTpoMarHuTHble konebaHusi 1 BOSHbI.
@ 385 OnpepneneHne MakCMMyMOB TOKa W HaNpPsiXXeHWs B IEXEPOBCKON NMHNN

Ontuka:

["leomeTpuyeckas ontuka.

€ 101 OkcnepuMeHTanbHoe N3y4YeHne xoaa CBETOBbIX NyYeit B NPOCTENILNX ONTUYECKUX SNIEMEHTaXx
© 102 OnpegeneHne nokasaTens NpenoMaeHns TBepabix TeN ¢ NOMOLLbIO MUKPOCKona

€ 104 VI3y4eHne LeHTpUpOBaHHbIX ONTUYECKMX CUCTEM

PacnpocTpaHeHne ceeTa B aHM30TPOMHbIX cpenax. [ucnepcus ceeta.

© 202 OnpepneneHne nokasarens NPenoMIeHns n Ucnepcuin NPuUamMbl C NOMOLLbIO FOHNOMETPA
© 203 /I3mMepeHne cKopoCTH CBETa B pasfMyHbIX cpeaax C NOMOLLbIO a3epHOoro ganbHoMepa
€ 205 AHanna conHeYyHoro cnekTpa

MornoweHwne ceeTa.

© 204 lNornoweHune ceeTa
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NanyyeHwne ceeta.

4 301 OcHoBbl hoTOMETPUM

© 302 SkcnepumeHTanbHasa nposepka 3akoHa CtedpaHa-bonbumaHa
WNHTepdepeHuns ceeTa.

€ 501 bunpnama OpeHens

@ 502 3epkano Jlnonna

@ 505 VIHTepgoepeHUNOHHbIE CBETOOUNLTPDI

Oudppakuns ceeta.

¢ 601 Ondppakuns dpayHropepa Ha wenm

© 602 Ougopakumnsa dpayHrogepa Ha 04HO- U ABYMEPHbIX peweTkax
© 603 /13y4eHre omdpakLMOHHON pelweTky (Ha roHMoMeTpe)

Monspnzauns ceeta.

© 702 VlccnepoBaHne NMHENHO - NONSPU30BAHHOIO CBETa 1 nNpoBepka 3akoHa Mantoca
© 703 N3yyeHne BpalleHns nnockoCTN Nonapusaunm Ha Mogenu nonspuMeTpa

€ 704 V3y4eHrve BpalleHns NAOCKOCTN nonsipmusaunm Ha nonspumeTpe

6. OueHOYHbIe CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMIMIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSATEe/IbHOW paboTbl CTYAEHTOB

Tema 1. Mpepmet hnanku. OnpeneneHust, NPUGINXEHUS.
[McbMeHHOe gomaluHee 3afaHue , MpUMepHble BOMPOCHI:

Mpenomet n metoabl huanku. dusundeckne mogenun. CeoncTea NpocTpaHcTBa 1 BpeMmeHn. Cuctembl
eanHnY nameperuns. NoHaTne pasmepHoCTU. EnHMLbBI 3MepeHns pacCTOSHUIA 1 BPEMEHN B
cucteme CU. NamepeHune 60nbwmnx 1 ManbiX pacCcTosiHUIA. ViamepeHne 6onblumx 1 Manbix BpEMEH

Tema 2. MexaHuka. OCHOBHbIE NMOHATUA BEKTOPHOro aHanusa.
YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:

OTHOCUTENBHOCTb ABUXEHNS. CUCTEMbI OTCHETA U CUCTEMBI kKoopaunHaT. NpeobpasosaHus [anunes.
TpaekTopus, nepemelleHme 1 nyTb.

Tema 3. KuHemaTtuka matepmanbHoOM TOUKU. CKOPOCTb M YCKOpeHUue. YCKopeHue npu
KPUBOJIMHEMHOM OBUXEHUM.

YCTHbI 0Npoc , NpYMepHble BOMPOCHI:

KnHematmka.lMpeobpasoBaHus koopanHat. CuHXpoHM3aums Yacos. [epemelleHune, CKOpOCTb,
yckopeHue. Mpsmasa n obpatHas 3agadun KuHemaTukn. KpuBonuHeriHoe aBnxXeHne. Pagonyc n ueHTp
KPVBWU3HbI TpaekTopun. HopmanbHOe 1 TaHreHumanbHoe yckopeHue. Yrnosas CKOpOCTb 1 yrnosoe
yckopeHue. Mpeobpasoanus Manunes. CnoxeHne ckopocTteit. iHBapuaHTbl NpeobpasoBaHuii
(BnvHa, HTepBan BPEMEHU, YCKOPEHUE)

Tema 4. IvHaMuka MaTepuanbHON TOYKU. 3aKoHbl HbloTOHA. Cuna TaXecTu 1 Bec.
MHepumnanbHble CUCTEMbI OTCYeTA.
YCTHbI ONpocC , NpYMepHble BOMPOCHI:

MpuHumMn nHepunn. iHepumnanbHble N HEMHepunanbHble CUCTEMbI OTcYeTa. Baanmopnencrene ten.
Cuna. Macca. YpaBHeHue OBunXeHUs MmatepuanbHOn To4ku. [puHUMn oTHocuTenbHocTy [anunes.
TpeTnin 3akoH HbloTOHA

Tema 5. Cuna TpeHusi. UMnynbc. 3aKOH coxpaHeHusi uMnynbca. LleHTpobexHas cuna uHepumu.
Cuna Kopuonuca.

KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

3aKoH coxpaHeHus umnynbca. Yrnosas CKOpoCTb U YrioBoe yckopeHue. BpauweHne TBepaoro tena
BOKPYr HenoaBuxHom ocn. MomeHT cunbl. MoMeHT nHepunn.Cunbl uHepumu. MNposieneHne cun
NHepLunn B 3eMHOI BpaLlalolWencs cncteme oTcyera.
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Tema 6. PaboTa, MowHOCTb. KnHeTuyeckas aHeprus. MoteHumnanbHasa aHeprus.

[MucbMeHHOEe gomaluHee 3afaHue , NpUMepHble BOMPOCH!:

3akoHbl coxpaHeHus B MexaHuke. KnHeTtnyeckas v notTeHumanbHasa aHeprus. SHeprus
B3aMMOOENCTBUS. 3aKOHbl COXpaHeHns B MexaHnke. CBA3b 3aKOHOB COXPaHEHUS CO CBOMCTBAMM
NPOCTPaHCTBA-BPEMEHM.

Tema 7. A BuxeHue TBepaoro tena. MOMeHT cuiibl U MOMEHT UMNYNbca. 3aKOH COXpaHeHuUsi
MOMeHTa uMnynbca.

[NvcbMeHHOe nomaluHee 3afaHue , MpyUMepHble BOMPOCHI:

3akoHbl gnHaMuku HbloToHa. MIMnynbc cuctemMbl MaTepuanbHbix Todek. LieHTp macc. YpaBHeHue
OBUXEHUS ueHTpa macc. MOMEHT nMmnynbca CUCTEMbI MaTtepuasibHbIX TOYEK U MOMEHT CUMbI.
[vcbMeHHOe nomaluHee 3afaHue , MpuMepHble BOMPOCHI:

3akoHbl gnHaMuky HbloToHa. IMnynbc cucteMbl MaTepuanbHbix Todek. LieHTp macc. YpaBHeHue
OBUXEHUS ueHTpa macc. MOMEHT nMmnynbca CUCTEMbI MaTepuasibHbIX TOYEK U MOMEHT CUMbI.

Tema 8. Teopema lMNowureHca-LLtenHepa. KuHetuueckasi aHeprusa BpatLlaioLlerocs tena.
Pab6ora.

Tema 9. Ynpyrue csoncrtea TBepabix Ten. 3akoH N'yka. QHeprua ynpyrux aedoopmami.
KonnoksuyM , npvMepHble BOMPOCHI:

IBuxeHne tBepaoro Tena. [enxeHue ueHTpa nHepumn. BpawarenbHoe asuxeHne. MoOMeHT cunbl u
MOMEHT MMnNynbca. 3akKOoH CoXpaHeHMs MOMeHTa uMmnynbca. |l -1 3aKkoH HbloToHa ans BpawaTenbHoro
nBuxeHns. MoMeHT nHepuuun. MoMeHT nHepuumn Ten NpaBuibHON reoMeTpu4eckor oopMbl. Teopema
lMNonireHca-LUTeHepa. CBoboaHble ocu. ['naBHble ocu nHepummn. KuHetnyeckas aHeprus
Bpawatowerocs Tena. Pabota. KsaHToBaHue yrnoBoro MoMeHTa. Ynpyrve CBo/cTBa TBEpAbIX TEN.
Buapbl ynpyrux negopmaunin. 3akoH N'yka. OctatodHas gecopmauns. Mogynb KOHra. SHeprus
ynpyrux gedopmauui.

Tema 10. KonebaHus. YpaBHeHue cBOOOAHbIX KoniebaHMN. DHeprusi rapMOHUYECKOoro
Koneb6aHusi. Matematuyeckum masiTHUK. DU3NYECKUN MasiTHUK.

Tema 11. CnoxeHue konebaHun, bueHus. 3atyxarowme KonebaHus. BolHyXoeHHble
KonebaHus. Pe3oHaHc.

YCTHbI ONpoC , NPUMEepPHble BOMPOCHI:

das3oBas NOBEPXHOCTb rapMOHUYeckoro ocumnnsitopa. CnoxeHne konebaHuii, bueHns. CnoxeHune

B3aVIMHO NeprneHanKynspHbix konebanuin. durypbl Jluccaxy. 3atyxarowme KonedaHus.
BblHyXaeHHble konebaHuns. Pe3oHaHc.

Tema 12. BonHbl. MpoaonbHbie U nonepeyHble BONHbI. YpaBHEeHUe 6eryLLein BOMHbI.
Adudpakunsa n uHrepcpepeHuus. Ctosaume BONHbI.

noMalHee 3afaHue , NpUMepPHbIe BOMPOCHI:

BonHbl. PacnpocTtpaHeHue BonH B ynpyroii cpeae. MNpononbHble 1 nonepeyHblie BONHbI. YpaBHeHWe
Herywert BonHbI. YpaBHeEHMEe NNoCcKol 1 cdoepryeckoi BonH. BonHoBoe ypaBHeHve. Judppakums n
nHTepdoepeHumst. CTosume BONHbI. DHEPrusl, nepeHocMast ynpyroii BOSHOW.

YCTHbI onpoc , NpyMepHble BOMPOCHI:

BonHbl. PacnpocTtpaHeHue BonH B ynpyroii cpeae. MNpononbHble U nonepeyHblie BONHbI. YpaBHeHWe
Herywert BonHbl. YpaBHeHMe NNockol 1 cdoepryeckoi BonH. BonHoBoe ypasHeHve. Judppakums n
nHTepdoepeHumst. CTosume BONHbI. DHEPrusi, nepeHocMast ynpyroi BOSHOW.

Tema 13. MexaHuka Xxugkocten n raso. YpasHeHue bepHynnu.
Konnoksuym , npumMepHble BONPOCH!:

MexaHuka xungkocten n razos. OCHoOBbI rugpocTatukun. JnHammka cTaumoHapHOro Te4eHns
Xuakoctu. YpasHeHue bepHynnu. BA3koCTb XuaokocTu.

Tema 14. OcHOBbI MOneKynsipHon ousnku. UoeanbHbin ras. YpasHeHMe COCTOAHUA
npeanbHoro rasa. KuHetnyeckasi aHeprusi noctynarefibHOro ABMXeHUsa MOeKyn rasa.
Pacnpenenenne Makceenna no CKOpocTsiM.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
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Mpenmet MonekynsapHon onankn n TepmoanHammkin. OCHOBbI MONEKYNAPHON don3nkn. Macca u
pa3mMepbl Monekyn. oeanbHbln ra3d. YpaBHEHWE COCTOSAHMS naeanbHOro rasa. Temneparypa.
LasneHune. NapumnanbHoe nasneHne. 3akoH [JanbtoHa. KnHetnyeckas aHeprusa noctynaTenbHOro
OBUXeHns monekyn rasa. PacnpeneneHune Makcsenna no ckopocTsm. CpenHas u
cpenHe-KkBaapaTuyHbIe CKOPOCTM OBMXEHMS.

Tema 15. Na3 B none cun tTaxectu. Pacnpepnenenne bonbumaHa. NMoHsATME O cTeneHsX
ceo6oabl. Auddysus, TennonpoBoaAHOCTb, BA3KOCTb. YpaBHeHUe BaH-pep-Baanbca.
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

"a3 B none cun Taxectn. Pacnpenenenvne bonbumaHa. lNoHATUE 0 cTeneHsix cBob6oabl. BHYyTpeHHSS
SHEeprus n TENNOEMKOCTb naeanbHoro rasa. KsaHtoBas Teopus tennoemkoctu. [nvHa cBo6oaHOro
npobera. Andgy3ns, TeN10NPOBOLHOCTb, BA3KOCTb. PeanbHble rasbl. YpaBHeHue
BaH-nep-Baanbca. N3oTepmbl BaH-aep-Baanbca. 9kcnepnMeHTanbHble n3oTepMbl. OdpdpekT [dxoynsa
- TomncoHa.

Tema 16. | Hauano TepmoguHamuku. Agnabartmyeckum npouecc. Pabora npu N3oTepMmyeckom
npouecce. Llukn KapHo, K.n.a. HTponus. CBoMCTBa SHTPONUU. DHTPONUSA naeanbHOro rasa.

Tema 17. Il Hawano TepmoguHamMmku. TepmoguHammyecKme NoTeHUManbl.

JOoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Teopema HepHcTa. || Havano TepmoamHammky. TepMoamHamMmyeckue noteHumansl. BHyTpeHHAs
aHeprusi. CBobonHas aHeprus. TepmoanHammyeckne noteHumansl. MoteHuman Mmbbca. SHTanbnms.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Teopema HepHcTa. |l Havano TepmoamHammkn. TepMoamHamMmyeckue noteHumansl. BHyTpeHHAs
aHeprusi. CBobonHas aHeprus. TepmoanHammyeckmne noteHumansl. MoteHuman Mmbbca. SHTanbnms.
Tema 18. Kpucrannmyeckoe coctosiHme. TennoeMkocTb Kpuctannos. duanyeckue Tunbl
Kpucrtannos. Pa3oBble Nepexoabl.

KonnoksuyM , npyMepHble BOMPOCHI:

Kpuctannnyeckoe coctosHue. Tennosoe konebaHve B kpuctannax. TennoemkocTb KpUCTannos.
dusnyeckune Tunbl Kpuctannos. Npumepbl. MexaHn3M TennonpoBoAHOCTY B Kpuctannax. CtpoeHue
Xuakocten. @asosble nepexonbl. [Mprumepsi.

Tema 19. dnekTpocTatuka. dnekTpuyeckmm 3apsaa. 3akoH KynoHa. dnektpocratuyeckoe rnosne.
AnekTpuyeckum ounonb.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

AnekTpocTatuka. AnekTpuyeckuin 3apsa. JncKpeTHOCTb, PeNnsaTMBMCTCKAs MHBAPUAHTHOCTb, 3aKOH
coxpaHeHust 3apsiga. 3akoH KynoHa. 9nektpocTtatmyeckoe none. HanpsxeHHOCTb
anekTpocTatuyeckoro nons. MNpuHUMN cynepno3numm anekTpocTatndeckmx nonein. Cunosbie NMHWK
3NEeKTPOCTATUYECKOr0 NONs. ANEeKTPUYecKnii Amnonb. JunonbHblii MOMEHT. HanpsikeHHOCTb Nons
amnons. NoHATMe 06 aNeKTPUYECKOM None MynbTUMNONENA.

Tema 20. dnekTpnuyeckoe cmelleHue. Teopema Octporpanckoro-laycca.
YCTHbI ONPOC , NPMMEpPHbIe BOMPOCHI:

onekTpuyeckoe cMelleHne. Teopema OcTtporpanckoro-Iaycca ons anekTpoctaTtnyeckoro nons B
Bakyyme. ndppepeHumanbHas goopma teopembl Octporpanckoro-aycca (ypasHeHue lNyaccoHa).
Mpumepbl npuMeHeHns Teopembl OcTporpanckoro-lraycca K pacyety anekTpocTaTnieckux nonen B
BaKyyMe.

Tema 21. Pa6ora no nepemMeLl.eHno ANIeKTPNYeCKoro 3apsiga B 3JieKTpoctatTu4eCcKom norne.
MNMoTeHUnan anekTpocTaTuyeckoro Nons, pasHOCTb NOTEHLNaNoB.

yCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

PaboTa no nepeMelLeHnio aNeKTPMYECKOro 3apsiaa B anekTpoctatmyeckom none. Linpkynsuus
BEKTOpa Hamnps>XeHHOCTU aNeKTpocTaTnYeckoro nons. MoTeHumnan anekTpocTaTMyeckoro nons,
pasHOCTb NoTeHumanos. CBs3b MeX oy HaMPSXXeHHOCTbIO U MOTEHUMANoM. OKBUNOTEHUMASbHBIE
NoBepPXHOCTU. MpuMepbl BbIMMCNEHUS NOTEHUMaNa no Hanps>XeHHOCTY Nonsi.

Tema 22. [IpoBOAHUKM B 3NE€KTPOCTaTU4ECKOM Mone.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:
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npOBO,EI,HI/IKI/I B 9NIEKTPOCTATNHECKOM MnoJe. Odvnonb B 04HOpPOOHOM N HEOOHOPOOHOM
ANEeKTPOoCTaTN4eCKOM none.

Tema 23. OluanekTpukKu B 3neKTpocTaTuyeckom none. Juanekrpuyeckas BOCpUMMUYMBOCTD U
nNpoHuuaemocTb cpeabl. JuanekTpuyeckasi NPOHMLLAEMOCTb MONSPHbIX AU3NEKTPUKOB.

YCTHbIi OMPOC , MPMMEPHbIe BOMPOCHI:

LnanekTpuku B anekTpoctaTtnyeckom none. Tunbl AN3NeKTPUKoB (NONSPHble, HENONSAPHbBIE, NOHHbIE).
Tvnbl nonspusaunn OnanekTpukoB (oedpopMaumoHHasl, anunonbHas, oHHas). lNMonsprnsyemocTb
(BexTop nonapusauun). duanektpmyeckas BOCNPUNMYNBOCTb 1N AN3NEKTPUYecKas npoHNLaeMoCTb
cpenbl. HanpsXxeHHOCTb Nons BHYTPY ONanekTpuka. BekTop anekTpu4eckoro cMeleHms B
ananekTpukax. Teopema [Maycca ong onanekTpukos. I30TponHble 1 aHM30TPOMHbIE AN3NEKTPUKMW.
OwnanekTpnyeckas NnpoHNLAEMOCTb HENONAPHbLIX AnanekTpukos. Popmyna Knaysmnyca-MocoTTu.
JnanekTpnyeckas NpoHNLAEMOCTb MONSPHbIX AN3NEKTPUKOB.

Tema 24. CerHeToaNneKTpPUKN.
LOMallHee 3afaHne , NPUMEPHbIE BOMPOCHI:

CerHeTtoanekTpukn. OCHOBHblE CBOMCTBA CErHETOINEKTPUKOB. MNMprynHa CErHeTOaNEKTPUYECKUX
cBoncTB. [be3oanekTprnyeckuin adodekT (MpsiMoii 1 0bpaTtHbIi). dnekTpeTol. [puMeHeHne
CErHeTO3NEeKTPUKOB.

Tema 25. nekTpoemkocTb. KoHaeHcaTopbl. EMKOCTb KOHOEHCaTopoB. dHeprus
3N1eKTPMUYeCcKOoro rnons.

KONMOKBWUYM , MPUMEPHbIE BONPOCHI:

ONeKTPOeMKOCTb. EMKOCTb yeauHeHHOro nposoaHuka. KoHoeHcatopbl. EMKOCTb KOHAEHCATOPOB
(nnockoro, ULMNUHAPUYECKOro, cgoepudeckoro). MNMapannensHoe n nocnenosarenbHOe COeANHEHNE
KOHOEHCATOPOB. QHEPrns aNeKTpnU4eckoro nons.

Tema 26. NMOCTOSAHHbIN 3NEKTPUYECKUN TOK. MNOTHOCTb U CUNa 3NeKTPUYecKoro Toka. 3akoH
Owma. PaboTta u mowHOCTb TOKa. 3akoH [ xoyns-lleHua. Npasuna Knpxroda.

noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

[MOCTOSIHHBIN aneKTpu4eckuin Tok. Hocutenu toka B rasax, anekTponuTax, nonynpoBoaHNKax v
meTannax. NMNoTHOCTb 1 cuna anekTPUYeckoro Toka. YpasHeHNe HeNnpepbiBHOCTU. DNEKTPOABUXYLWas
cuna. 3akoH Oma. ConpoTmBneHne NPOBOAHNKOB. 3aBUCMMOCTb COMPOTUBAEHNS NMPOBOAHNKOB OT
Temnepartypbl. 3akoH Oma B anddpepeHumanbHoli goopme. PaboTta 1 MOWHOCTb ToKa. 3aKoH
Oxoyns-NeHua. 3akoH OMa ongs HeOOHOPOOHOro yyactka uenu. PasseTeneHHble uenu. lNpasuna
Knpxrogoa. KsasncraumoHapHble TOKW.

Tema 27. 3ﬂeKTpOI'IpOBO,IJ,HOCTb TBepabiX Te/l. Knaccuuyeckas Teopus 3aNieKTponpoBooHOCTU
MeTannos.

YCTHbIN ornpoc , npuMepHble BOMNPOCHI:

ONeKTponpoBOAHOCTb TBepAbIX Ten. MNpupona HocuTtenen Toka B Metannax. OnbiTel MunnunkeHa,
Pukke, TonmeHa n CTbloapTta. dneMeHTapHas knaccudeckas Teopus 9neKTponpoBOLHOCTH
meTannos. 3akoHbl OmMa, [xoynsa-IleHua n BugemaHa-®paHua ¢ To4KM 3peHMs Knaccu4yeckom
9NEKTPOHHON Teopumn. 3aTpyoHEHNS KNaCCUYECKOW 3NEKTPOHHOM TEOPUN.

Tema 28. dnemMeHTbl 30HHOM TeOpPUU TBEPAbIX TeN. ANeKTpuyeckue CBOMCTBA
nonynpoBoaHUKoB. KOHTaKkT ABYX NOMYyNpOBOAHMKOB C pa3/inyHbIM TUMOM NPOBOAUMOCTH (pP-n
- nepexon,).

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

OneMeHTbl 30HHOI Teopun TBepAbIX Tes. MNoHsATNE 06 YPOBHSAX SHEPTUM U SHEPreTUYECKMX 30HaX B
TBEpAoM Tene. OCHOBHbIE NPeLCTaBNEHNSI KBAHTOBOW aNEKTPOHHOW Teopuu. Knaccngoukaums
TBEPAbIX TEN MO UX 3NEKTPUYECKMM CBOMCTBAM HA OCHOBE 30HHbIX NPELCTABNEHUIA.. DNeKTpuyeckme
CBOWCTBa NonynpoBoaHMKoB. CoBCTBEHHASA 1 MPUMECHAs NPOBOAMMOCTb MNONYNPOBOAHMKOB. KOHTaKT
LBYX NOMYNPOBOAHMKOB C PasnnyHbIM TUMOM MPOBOAMMOCTM (p-n - nepexon). MNonynpoBoAHMKOBbIE
anonbl. MpyHumn paboTbl TpaH3ncTopa.

Tema 29. KoHTakTHble siBNeHUs1 B MeTannax. Paborta Bbixona. TepMoanekTpuyeckue siBNEeHUs.
CBepxnpoBOoAUMOCTb.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:
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KoHTakTHble siBneHus B Metannax. Pabota Bbixoaa. KOHTakT ABYx METaNNOB C TOYKM 3PEHUS 30HHOA
TEOPUU 1 KNAaCCUYECKON 3NEKTPOHHOM TEOPUN, KOHTAKTHAs pasHOCTb NOTEHLMAOB.
TepmoanekTpuyeckne sieneHust (3eebeka, Menbtbe, TomcoHa). CeepxnposoanmocTb. CBoCTBa
CBEpPXNPOBOAHNKOB. [MprMeHeHMe CBEPXNPOBOAHMKOB

Tema 30. dnekTpuyeckum ToK B BaKkyyme. BakyymHblie ouoabl U Tpnoabl. ANeKTponns. 3aKoHbl
dapanesi. dneKTpUYEeCKUM TOK B rasax.

KONNoOKBUYM , MpMeEpPHbIE BOMPOCHI:

ONeKTPMYECKMIA TOK B BakyyMe. TepM0oanekTpoHHas ammnccus. 3akoHbl borycnasckoro-JleHrmiopa v
Prnuyapacona-[ewmeHa. BakyyMHble ovoabl 1 TpMOLbl. DNEKTPUYECKUA TOK B NEKTPONUTax.
IneKkTponuTnyeckas auccoumaums. dnekTponna. 3akoHbl dapanes. [puMeHeHe aNeKTpPoONnToB.
ONEeKTPUYECKMN TOK B radax. HecaMoCTosATENbHbBIN 1 CAMOCTOATENbHbIV ra3oBble paspsabl.. Twnbl
CaMOCTOSITE/IbHOr0 ra3oBoro paspsaa: TNewWwnin. ICKPOBOW. LyrOBOW M KOPOHHbINA. Mha3ma n ee
OCHOBHbIE XapaKTepUCTUKN.

Tema 31. MarHeTaMm. MarHuTHOe none B Bakyyme. MarHutHasa uHaykuusa. HanpsxeHHOCTb
marHuTHoro nonsi. 3akoH bno-Casapa-J/lannaca.

YCTHbI/A ONPOC , MPUMEPHbIE BOMPOCHI:

MarHetnam. MarHutHoe none B BakyyMme. [1pobHbie Toku. MarHuTHbIA MOMEHT PaMKM C TOKOM.
MarHntHas nHoykums. JIMHUM MarHUTHOW MHOYKUMW. HanpsXXeHHOCTb MarHUTHOro nons. NpuHuun
cynepnosvummn MarHUTHbIX nonen. 3akoH buo-Casapa-/lannaca. PacyeT xapakTepucTnk MarHUTHbIX
nonen ¢ ncnonb3oBaHneM 3akoHa brno-Casapa-/lannaca v npuHumna cynepnosuumnm

Tema 32. 3akoH Amnepa. Cuctembl eguHunl,. MarHuTHas NOCTosIHHaS.
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

3akoH Amnepa. OnpegeneHne MarHUTHOM MHAYKLUMM M3 3aKkoHa Amnepa. BaaumonenicTene osyx
TOKOB, TEKYLUMX N0 HECKOHEYHbIM NapannenbHbIM NPoBoAHMKaM. Cuctemsl eanHul. MarHuTHas
NOCTOSIHHAS.

Tema 33. Uupkynsiumsa BeKTopa MarHUTHOM UHAyKUMK B Bakyyme. [duchcdepeHumnanbHas
copma Teopembl 0 LUPKYNALMU BeKTopa B. Teopema Naycca ans nons Bektopa B B BakyyMme.

YCTHbI/A ONPOC , NPMMEPHbIE BOMPOCHI:

Limpkynsiums BekTopa MarHMTHOWM MHAYKUMM MarHUTHOrO NOJS B BakyyMe. 3aKOH MOSIHOro Toka anst
MarHWTHOrO MOnsi B BakyyMe (Teopema o Lumpkynauum Bektopa B). Micnonb3oBaHne Teopembl 0
LUMpPKYNauMM BekTopa B ans HaxoXaeHust xapakTepucTk MarHUTHbIX nonei. JudpdpepeHumnanbHas
dhopMa TEOPEMbI 0 LMpKynauum BekTopa B. MNMoTok BekTopa MarHMTHOM nHaykummn. Teopema Maycca
LN nons Bektopa B B BakyyMe.

Tema 34. MarHuTHOE none gBuXyuLerocs 3apsiga. Cuna JlopeHua. NpuHUMnbI yCTpOMNCTBA
Macc-crneKkTpoMeTpa U 3/1IeKTPOHHOro MUKpockona.

JOoMallHee 3aaHune , npnuMepHblie BONPOChHI:

MarHuTHoe none aBuxyuerocs 3apsaga. [leicTeBue MarHMTHOro Nong Ha Asuxywmincs 3apsg. Cvuna
NopeHua. [BnxeHne 3apsaXeHHbIX 4acTuL, B OAHOPOLHOM MarHUTHOM none B Bakyyme. [MpunHumnbI
YCTPOWCTBa MacC-CrnekTpoMeTpa 1 3NneKTPoOHHOro Mukpockona. Micnonb3oBaHne MarHUTHbIX NONew B
3HepreTnyecknx ycrtaHoskax (MI"O-reHepartop, MarHMTHbIE NOBYLKW, YCKOPUTENN 3aPSAXKEHHbIX
yacTuu). dodoekT Xonna. Pabota no nepeMelleHmnio NPoBoAHMKA U KOHTYpPa C TOKOM B OJHOPOAHOM
N HEOLHOPOLHOM MArHUTHbIX MONSX.

Tema 35. dnekTpomarHUTHasi MHAYKLUS. 3aKOH 3N1IeKTPOMarHMTHoOM HAayKuumn dapapes.
Mpasuno JleHua. M'eHepaTopbl NnepeMeHHOro Toka. UHAYKTUBHOCTL. $IBNeHne caMoMHAYKL UK.
OHeprus MarHUTHOro Nons.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

ONeKTpoOMarHNTHaa NHOYKUMS. 3aKoH anekTpoMarHuTHom nHaykumm ®apanes. lNpasuno JleHua kak
cnencTeMe 3aKkoHa coxpaHeHus sHepruu. [Npupona S4C anekTpoMarHUTHOW NHOYKUUN.
MakcBennoBckasi TpakToBKa 3akoHa aneKTpoMarHUTHOM HAOyKUMn. Buxpesoe anekTpuyeckoe norne.
OndpdepeHumanbHas popma 3anncu 3akoHa aneKkTpoMarHMTHOM nHaykuun. I'eHepaTopsbl
nepemeHHoro Toka. Tokn ®dyko. CkuH-adpdpekT. HOYyKTMBHOCTL. SiBNeHme camonHaykunn. BaanmHas
NHOYKUNS. DHEeprua MarHMTHOro rnons.
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Tema 36. MarHuTHOe none B Bew,ectee. MarHUTHbIN MOMEHT atoma. MarHuTHas
MPOHUL,AEeMOCTb U MarHUTHasi BOCNpMMMYMBOCTb. lNapamarHeTnam. [lnamarHeTusm.
deppomarHeTusm. AHTUdpeppomMarHeTukun, doeppmmarHeTukm u coeppuThbl.

KONNOKBUYM , NMPpUMEPHbIE BOMPOCHI:

MarHuTHoe none B BewecTse. [Nprpoaa MonekynspHblX TOKOB. MarHUTHbIN MOMEHT aTtoma. BekTop
HaMmarHnyeHHocTn. MarHMTHas NPoOHNLAEMOCTb U MarHUTHas BOCNPUUMYMBOCTb. Teopema o
unpkynauum sektopa B B BewecTse. Limpkynaums Bektopa HamarHu4eHHocTn. Teopema o
umpkynaumm sektopa H B BewecTse. Teopema OcTporpanckoro-laycca ans MarHUTHbIX NONen B
BewecTBe. MarHutHag 3awuTta. NapamarHetnam. uamarHetnam. deppomarHeTnam.
AHTUdEeppoMarHeTukm, oeppuMarHeTmkn n oeppuTol.

Tema 37. Onektpuueckue konebaHus. OudcepeHumanbHoe ypaBHeHMe COOCTBEHHbIX
aneKTpuyeckux konebaHum B KOHType. 3atyxalLime 1 BbIHYXOeHHble KonebaHus. PesoHaHc
HanpsiXeHun.

JOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

AnekTpunyeckue konebanns. KonebatenbHblii KOHTYP. dnddepeHunanbsHoe ypaBHEHNE
CODOCTBEHHbIX 3nekTpuyeckmx konebaHuii B koHType. dopmyna TomcoHa. 3atyxarowme n
BbIHY>XXAeHHble konebaHns. Pe3oHaHc HanpsxeHuid. [LobpoTHOCTb KOHTYpa. ABToKonebaHums.
Tema 38. NepemMeHHbIN aneKTpuyecknm Tok. 3akoH Oma. Mo HOCTb NepeMeHHOro Toka.
TpaHcdpopmartop.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOChI:

MNepeMeHHbIN anekTpuyeckuin Tok. 3akoH Oma ans uenen nepemMeHHoro Toka ¢ OMMYeCKUM
COMPOTUBIEHNEM, EMKOCTBIO U UHAYKTUBHOCTBIO. MeTo BEKTOPHbIX Anarpamm. Pe3oHaHc
Hanps>XXeHun, pe3oHaHc TokoB. MolHOCTb NepeMeHHoro Toka. TpaHcgopmarop.

Tema 39. dnekTpomarHutHoe none. OcHoBbl Teopuu Makceenna.
JoMallHee 3ajaHve , NPUMepHbIE BONPOCHI:

InekTpomarHutTHoe none. OcHoBbl Teopun Makcsenna Tok cMeweHus. Cuctema ypaBHEHU
MakcBenna B UHTErpanbHoOn n gugodoepeHumnanbHom oopme.

Tema 40. dneKTpoMarHUTHbIE BOJIHbI.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

OnekTpoMarHNTHble BONHbI. BonHoBOE ypaBHeHne. CBoOOAHbIE 9NeKTPOMarH1THble BONMHbl. CBOMCTBA
9NEeKTPOMarHUTHbIX BONH (13 Teopun Makceenna).

Tema 41. kcnepuMeHTanbHOE MoNy4YeHUe INEKTPOMarHMTHbIX BOJMH. dHeprus, nepeHocumas
3N1eKTPOMarHUTHOW BOJTHOW.

[oMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

IKCnepuMeHTanbHoe NonyYyeHne anekTpoMarHUTHbIX BOnH. BekTop MNonHTMHra. SHeprusg,
nepeHocMMas aneKTPOMarHUTHOM BONHOW. IHTEHCUBHOCTb 9NeKTpOMarHUTHbIX BOMH. Wkana
9NEeKTPOMarHUTHbIX BOMH.

Tewma 42. Npeamet onTUKK. BonHoBble M KBaHTOBbIE NMpeacTaBneHusi 0 npupoae ceeTa.
doTtomeTpus. OCHOBHble 3aKOHbI (pOTOMETPUN.

JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Hpe,umeT onTukn. BonHoBble N KBAHTOBbIE npeancrtae/ieHnsa 0 npupone ceeta. MHC*)OpMaLI,I/ISI 0]
CTpOEeHNN BewecTBsa, MEX- N BHYTPUMONEKYNAPHbIX B3aMMOLENCTBUSX, nonydyaemas n3 pa3/mimyHbIX
y4aCTKOB CneKkTpa 3N1eKTPOMarHNTHbIX BOJIH. CDOTOMeTpI/ISL SHeprequeCKme N CBETOBbIE
XapakKTepucTnk CBeTOBOro noToka. OCHOBHble 3aKOHbI dooTOMETPUN. lMnockwne MOHOXpoMaTundyeckmne
ANEKTPOMArHNTHbIE BOJIHbI. CneKTpaanoe pa3noxeHne n3ny4eHuns.

nMCbMeHHOEe JoMallHee 3anaHne , NpuMepHble BOMpoChl:

Hpe,umeT onTukn. BonHoBblE N KBAHTOBbIE npeacrtaB/ieHnsa 0 npupone ceeta. MHC*)OpMaLI,I/ISI 0]
CTpOEeHNN BewecTBea, MEX- N BHYTPUMONEKYNAPHbDbIX B3aMMOLENCTBUSX, nonydyaemas n3 pa3imyHbIX
y4aCTKOB CneKkTpa 3N1eKTPOMarHNTHbIX BOJIH. CDOTOMeTpI/ISL SHeprequeCKme N CBETOBbIE
XapakKTepucTnkm CBETOBOro noToka. OCHOBHble 3aKOHbI dooTOMETPUN. lMnockwne MOHOXpoMaTundyeckmne
ANEKTPOMArHNTHbIE BOJIHbI. CneKTpaanoe pas3noxeHne n3ny4eHuns.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:
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Mpenmet onTukn. BonHoBble 1 KBaHTOBbIE MpeacTaBneHust o npupoae ceeta. IHpopmaums o
CTPOEHWM BELWECTBA, MEX- N BHYTPUMONEKYNSPHbBIX B3aUMOAENCTBUSIX, MONy4aemMas 13 pasinyHbIx
y4acTKOB CMeKTpa aNeKTPOMarHMTHbIX BOMH. POTOMETPUS. DHEPreTMYECKNE N CBETOBbLIE
XapakTepucTnkn cBeToBoro notoka. OCHOBHbIE 3aKOHbI dooToMeTpuU. nockne MoHoxpoMaTnyieckme
3NeKTPOMarHnTHble BoNHbl. CnekTpanbHOE PasfioxXeHne NanyyeHusl.

Tema 43. UHTepdhepeHums ceeTa. UHTepdpepeHL A cBeTa OT ABYX KOrepeHTHbIX UCTOYHMKOB.
MNMpocTpaHCcTBEHHasi KOrepeHTHOCTb.

KONNOKBUYM , MpUMEpPHbIE BOMPOCHI:

NHTepdepeHumns ceeta. KorepeHTHble UICTOYHMKM cBeTa. OnTrnyeckas pasHoCTb Xxoa.
WHTepdepeHumns cBeTa OT OBYyX KOrepeHTHbIX UCTOYHUKOB. VIHTepdoepeHuns HEMOHOXPOMATNYECKMX
CBETOBbIX My4YKOB. BpeMeHHasi korepeHTHOCTb. [ony4eHne KorepeHTHbIX Ny4KOB METOLOM OeNeHUs
amnnntyobl. BnusaHue pasmepos uctovHuka. lNpoctpaHcTBeHHasa KorepeHTHOCTb. [onyyeHne
KOrepeHTHbIX Ny4KOB METOLOM OeNeHNs BONHOBOro (PpoHTa. Jlasepbl Kak MCTOYHUKM KOrepeHTHOro
n3nydyenus. [eyxnydesble uHTepdepometpbl (MarikenbcoHa, XameHa). MHoronyyesas
nHTeppepeHumns. NHtepdepomeTp Pabpu-lNepo. NHTepdepeHUmnoHHbIe unbTpbl. [pocBeTneHne
onTukn. MHOrocnomHble ANanekTpuyeckne NoKpPbITUS.

Tema 44. Oucpbpakumsa ceeta. lNpuHumn MNoureHca-dPpeHensi. Meton 30H PpeHens.
Adudbpakumsa dpeHenst Ha KPyrnoM OTBEPCTUU U KPYrioM akpaHe. [udpakunoHHas peLueTtka.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

Oudbpakumsa ceeta. MNpuHumn MonreHca-dpenens. Meton 3o0H @peHens. Oudpakuna dpeHens Ha
KPYriioM OTBEPCTUW U KPYrnom akpaHe. dudppakuma dpayHrodepa Ha 0OHOM 1 OBYX WensiX.
OndppakumnoHHas pewetka. ducnepcus n paspewarowas cnocobHOCTb ANPPaKLNOHHON peweTKu.
Ldundbpakunsa peHTreHoBckux ny4den, popmyna Bynbgpa-bparra. NoHATNE O pEHTIEHOCTPYKTYPHOM
aHanmse 1 PeHTreHOBCKOW criekTpockonuu. [ronorpagous.

Tewma 45. Nonspu3saumnsa ceeta. EctecTBeHHbIN U NONSIPU3OBaHHbIA CBET.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Monsipusaumns ceeta. EcTecTBeHHbIN 1 Nonspun3osaHHbIn ceeT. CTeneHb nonspmnsaunn. 3akoH
Mantoca. Cynepnoaunums anekTpoMarHUTHbIX BOMH, TMHENHO NONSAPU30BaHHbIX BO B3aMMHO
neprneHanKyNspHbIX MNOCKOCTAX. DNAUNTUHECKAs N KpyroBas nonsapusaumns. BolpoXxaeHHbIn cnyyan
SNAMNTUYECKOW nongapmusaummn. JInHeinHo nonsapmu3oBaHHas BOMHA Kak Cynepno3numns BOMH C KPYroBow
nonspusaunen.

Tema 46. PacnpocTtpaHeHue cBeTa B aHU3OTPOMHbIX cpepax. [1BonHoe ny4yenpenomneHue.
NHTepdepeHumns nonsipusaoBaHHbIX nydyen. 3akoH bno. MN'mnortesa dpeHens. dcpcexr
dapagpes.

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

PacnpocTpaHeHne ceeTta B aHM30TPOMHbIX cpenax. [1BonHoe nydyenpenomneHue. [NonspunsaumoHHbie
nprcnocobnenns. NMprumMeHeHe NoNSPM3auNOHHbIX METOLOB B XuMum. MpoxoxaeHue
NNOCKOMNONSAPM30BaHHOMO CBETa Yepes KPUCTaANNNYECKYyo NNAaCcTUHKY. VIHTepdepeHumns
NonNsapu30BaHHbIX Ny4ein. AHann3 NnonspusoBaHHOro ceeta. ickyccteeHHas ontuyeckas
aHusoTponus (potoynpyroctb, seneHns Keppa, KottoH-MyToHa v [Nokkenbca). BpaweHnue
nnockocTu nongapuaaummn. 3akoH bro. 'vnotesa ®peHensa. dhpekt Papanes. MNongpumeTtpus.
OnTnyeckne n3omepsbl 1 NX Ponb B BMOXMMUYECKUX MPOLiECCaX.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

PacnpocTtpaHeHue ceeTta B aHU30TPONHbIX cpenax. [sonHoe nydenpenomnexmve. lNMonspmnsaumnoHHblie
npucnocobnexns. MNprMeHeHne NoNSpM3aunoOHHbIX METOAO0B B XMMuK. [poxoxaeHne
MNOCKONONSAPU30BAHHOMO CBETA Yepes KPUCTaNNNYECKyIo NNacTuHKy. VIHTepdoepeHuuns
Nonsipn3oBaHHbIX Ny4ein. AHaNn3 Nonsapu3oBaHHOro ceeta. ickyccTeeHHasa ontuyeckas
aHun3oTponusa (gpoTtoynpyrocTb, asneHnsa Keppa, KottoH-MyTtoHna m lNokkenbca). BpaweHne
NNOCKOCTW nonapmaaummn. 3akoH buo. MNnotesa PpeHens. SpdpekT Papanes. MonspumeTpus.
OnTunyeckne n3omepsbl 1 Nx Ponb B BMOXMMUYECKUX NpoLieccax.

Tema 47. NMonspusaumnsa ceeta Npyu oTpaxXeHUn M NperioMIeHMN CBeTa Ha rpaHuule AByX
AunaneKTpukoB. 3akoH bproctepa. 3akOHOMepHOCTU paccesiHus Panes.

KOHTpO/bHas paboTa , NpUMepHble BOMPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbin Homep 720418 5 AE
Crpanuua 38 ns 51. 111 YHI:I

S OEMALIGH



Mporpamma ancumnnnuHbl "dusmka”; 04.03.01 Xumung; ctapwuin npenogasartens, K.H. MoHaxosa H.W. , noueHT, K.H. (aoueHT) Hanetos B.B.

3nyyeHune gunons. MNongapusaumsa ceeta npu OTpaxXeHUn 1 NpenoMaeHnn cBeTa Ha rpaHumue AByx
ananekTpukos. 3akoH bptoctepa. PaccesiHne ceeta. 3aKOHOMEPHOCTU paccesHns Panes.
MonekynsipHoe paccesiHue.

Tewma 48. Oucnepcus ceeta. OCHOBbI 31IEKTPOHHOM TEOPMU AUCNEPCUMN.
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

Oucnepcus ceeta. Metoabl ndydeHns gucnepcum. OCHOBbI 9NEKTPOHHOM TEOPUM AUCTIEPCUMN.
MonekynsipHas pedgopakums. [NprmMeHeHne pedppakToMeTPMYECKUX METOLOB B XMuK. [MornoweHne
ceeta.

Tema 49. TennoBoe uanydeHme. 3akoH Kupxrodpa. A6conoTHO YepHoe Teno. OnTuyeckas
nupomeTpus.

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

TennoBoe n3nyyeHne. PaBHoBecHoe nanyyeHne. 3akoH Knpxrocpa. AGCONOTHO YepHOe TeNo.
3aBnCUMOCTb MCMyckaTenbHOM CNOCOBHOCTM abCONOTHO YEPHOrO Tena OT A/MHbI BOMHbI. 3aKOHbI
CredbaHa-bonbumaHa n BuHa. dopmyna NnaHka n KBaHTOBbLI XapakTep TEMNOBOro U3ny4YeHns.
OnTnyeckas NMPoMeTpusS.

Tema 50. PoToanekTpuyeckumn adpcpekt. 3akOHOMEPHOCTU BHeLLHero chotoadhdekra.
LoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

dDOTOINEKTPUHECK NI SAPAEKT (BHELWHWNIA, BHYTPEHHWNIA, BEHTUNbHbIN). PaboTbl A.I".CTtoneToBa.
YpaBHeHne DnHWTenHa. 3aKkOHOMEPHOCTUN BHELWHEro poToadodekTa. [NprnMeHeHne potoagodoekTa.

Tema 51. SHeprus n umnynbc cpotoHa. ABneHne KomnrtoHa. [laBneHue cBeta.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

OHeprusa n umnynbc oToHa. 3aKOHbI COXPaAHEHUS 3HEPTN U UMNYNbCA NPW YNPYroM CoyaapeHunm
dooToHa ¢ anekTpoHamu. AsneHne KomntoHa. [laBneHue ceeta, pabotol [1.H.J/lebenesa.

Tema 52. KopnycKkynsipHO-BO/ITHOBOW ayann3m. CooTHOLLEeHUe HeornpeneneHHoCTen.
JoMallHee 3agaHue , NpuMepHbie BOMPOCH!:

KopnyckynapHo-sonHoBon ayanuaMm. ['mnoTtesa ge-bponng. 9kcnepuMmeHTanbHoe nokasaTenbCTBo
BOJTHOBbIX CBOMNCTB MUKpoyacTuy,. COOTHOWEHWE HeonpeaeneHHOCTen.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

KopnyckynapHo-sonHoBon oyanuaMm. ['mnoTtesa ge-bponng. 9kcnepumeHTanbHoe Aoka3aTenbCTBO
BOJTHOBbIX CBOMNCTB MUKpoyacTuy,. COOTHOWEHWE HeonpeaeneHHOCTen.

Tema 53. 3akoHOMepHOCTU B aTOMHbIX crnekTpax. Moaenun aroma TomcoHa u Pesepdopaa.
Moctynatbl Bopa. NoHsAITUe O KBaHTOBOMEXaHUYeCKOM onucaHuu atoma. Jlasep.

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

3aKkOHOMEPHOCTU B aTOMHbIX CnekTpax. TepMbl, cepuanbHble hopMyibl, KOHCTaHTa Puaobepra n ee
gomsnyeckun cmbicn. Mogenu atoma TomcoHa n Pesepdpopaa. lNMoctynatel Bopa. OnbiTel dpaHka 1
"epua. OnemeHTapHas Teopus atoma sogopoga no bopy. Misotonuyeckoe cMelleHne cnekTpanbHbIX
NNHWA.

Tema 54. ATomHOoe siapo. CocTaB aTOMHbIX siaep. CUH U MarHUTHbIN MOMEHT s pa.
LoMallHee 3afaHne , NPUMeEpPHbIE BOMPOCHI:

AToMHoe s1.0po. CocTaB aTOMHbIX saep. SHeprus cea3n saep. CnuH U MarHUTHbIA MOMEHT siapa.
AnepHble cunbl. Mogenn aToMHoro sapa. PannoaktmBHoe nanyyeHne n ero Buabl. 3aKoH
panmoakTnBHOro pacnapna. Mpocreiwne snepHble peakuuu.

Tema 55. dnemeHTapHble YacTuubl. CoBpeMeHHas cucTteMatmka afieMeHTapHbIX YacTull.
HoMaluHee 3afaHune , NpyMepHbIe BONPOCHI:

OnemMeHTapHbIe YacTuubl. Buabl B3anMoOenCcTBIIA U KNAacChl aNeMeHTapHbIX YacTuu. Metoapl
perncTpauumn anemeHTapHboix Yactmu.. CoBpeMeHHas cucteMatvka afieMeHTapHbIX YacTuL.
KocmMuyeckune nyyn.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OneMeHTapHbIe YacTuubl. Buabl B3anMoOenCcTBMIA U KNAcChl aNeMeHTapHbIX YacTuu. Metoapi
perncTpauumn anemMmeHTapHbix 4acTmu.. CoBpeMeHHas cucteMarvka afieMeHTapHbIX YacTuL.
KocmMuyeckne nyyn.
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Utoroesasi hopma KOHTpOns
Utorosasi chopma KOHTpoOns
UtoroBasi hopma KOHTpOns

MpumepHble BOMPOCHI K 3a4eTy 1 9K3aMEHY:

PACNPEOENEHVE BANOB MO BUOAM 3AHATUN

MO PA3SLOENAM "MexaHuka v monekynspHasa guauka", "9nektpn4ectso n marHetnam", "OnTuka,
3NeMeHTbl aTOMHOM 1 aaepHon nsnkn”

Bun 3aHatuii (MakcrumanbHbiin 6ann)

KoHTponbHble paboTbl (50 6annos)

Ok3ameH (B cnyyae ycnewHom caaqm orsnyeckoro NpakTnkyma n KOHTPO/bHbIX paboT aKk3aMeH
MOXeET ObITb MONy4eH aBTOMaTUYECKN N0 CyMMe HabpaHHbIx 6annos) (50 6anno.)

NTOIO 100 6annos

Bonpocsl kK 3a4eTy 2 cemecTp

Ownbkn n3mepeHnii nandYeckmx BennyH. ANropnuTMbl 06paboTkmn pPesynbTaTtoB MPSMbIX U
KOCBEHHbIX NU3MEPEHUN.

EovHnubl n3aMepeHnst pacctosiHuin n BpemeHmn B cucteme CU. MiamepeHune 6onblumx 1 Manbix
paccTosHuiA. IamepeHne 60nblmnx n Manbix BPEMEH.

MepeMelueHne, CKOPOCTb, YCKOPEHUE, NPOAOEHHbIN NyTb. [MpsiMas n obpatHas 3anaqyn KUHEMATUKMN.

MNpeobpaszosaHus anunes. CnoxeHune ckopocTteit. VIHBapuaHTbl npeobpasosBaHunii (onvHa,
NHTEepBan BPEMEHN, yCKOPEHNe).

3akoHbl AuHaMKn HbloToHa.

Pabota cun. Knaccudpmkaums cun.

TpeHue.

3aKkoHbl COXpaHEHMS B MEXaHUKE.

YpasHeHre Mewepckoro.

®dopmyna Limonkosckoro.

MasTHuk Pyko.

Ynpyrve v Heynpyrue CToNKHOBEHUS.

CteneHun cBobonbl TBEPLAOrO TENA.

Moaynb tOHra, Mmogynb casura n koagduumeHT lNyaccora.
KonebaHus.

PesoHaHCHbI MeTon uccnenoBaHms konebaHuii.
Knaccudomkauuns BosnH.

Cnocobbl N3y4eHn4 CBOMCTB CMCTEMbI MHOTNX YaCTuUL: TepMO,EI,I/IHaMI/ILIeCKI/IVI N cTaTUCTUYECKNN
noaxonbl. NMoHATME O COCTOAHUM TepMO,EI,I/IHaMI/I‘-IeCKOVI CNCTEMDI.

[MepBoe Hayano TepMoanHaMUKN.

Knaccunyeckas tTeopust TennoemMkocTy naeanbHoro rasa.
PaboTa uukna. Teopembl KapHo.

®dopmyna bonbumaHa. SHTpoONUS.

YpaBHeHune KnanenpoHa-Knayauyca. [Npasuno dgoas.
[MoBEpPXHOCTHOE HaTSXEHME.

SBneHnsa nepeHoca .

BUNETBI K 9K3AMEHY 2 cemecTp

pasgen "MexaHuka n monekynapHas gousnka"

BUNET N 1

1. 3HayeHne puankn ons ectecTBosHaHms. OnpeneneHns, NpubAnXeHus.
2. KonebaHnus. YpaBHeHne cBoOOAHbIX KOnebaHui.
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3. MexaHun3Mm TennonpoBOAHOCTM B KpUCTannax.

BUJIET N 2

1. OCHOBHble MOHATUS BEKTOPHOrO aHanmsa.

2. MNpencrasneHne konebaTenbHOro NpPoLecca ¢ NOMOLLbIO BEKTOPA aMninTy bl
3. duanyeckue Tunbl Kpuctannos. [Npumepsbl.

BUJIET N 3

1. KuHematumka matepuanbHon To4kn. CKOPOCTb 1 YCKOPeHUe (onpeaeneHuns).
2. CKOpOCTb 1 YCKOPEHWE NPY rapMOHNYECKOM KonebaHuu.

3. Kpuctannmyeckoe coctosHue. Tennosoe konebaHwe B Kpuctannax. TennoemMKoCTb KpUCTannos.
BUJIET N 4

1. YckopeHue npu KpUBONUHENHOM OBUXEHUMN.

2. 'paBuTaumoHHble B3anmogenctams. Cuna Taxectn n sec. HeBeCoMoCTb.

3. TepmoauHammyeckue noteHumansl. MNoteHunan MN'mbbca. SHTanbNms.
BUJTIET N 5

1. KnHemartuvka spalarenibHoro AsuxXeHus.

2. MaTemaTtnyeckumim MasiTHUK.

3. TepmoauHammyeckue noteHumansl. BHyTpeHHsas aHeprus. CeBoboaHas aHeprus.
BUJTIET N 6

1. 'paHnUbl NPUMEHMMOCTN KNAacCU4eCKON MexaHNKn. 3akoHbl HbioToHa.

2. DN3nYecKnim MasTHUK.

3. Teopema HepHcra. Il Ha4ano TepmognHamMunku.

BUNNET N 7

1. JInHenHble N yrnoBble XapakTepUCTUKN OBUXEHUSI.

2. ®a3oBas NOBEPXHOCTb FAPMOHNYECKOr0 OCLMANATOPA.

3. OHTponus. CeoncTtea sHTponun. CtatucTnyeckoe npencTaBneHne aHTPonuu.
BUJTIET N 8

1. PaamepHOCTb 1 e AnHWLbI U3MEPEHUIA.

2. CnoxeHue konebaHuin, bueHns.

3. SHTpONMS naeanbHOro rasa.

BUNTIET N 9

1. VIMnynbc. 3akoH coXpaHeHus umnynbca.

2. CnoxeHve B3auMHoONepneHaNKYNSPHbIX KonebaHui.

3. Tennosble MawwuHbl, K.n.4a. Linkn KapHo, k.n.a.

BUJIET N 10

1. [lBuXxeHne Tena ¢ NepemMeHHOn MacCcon.

2. ®urypsbl Jlnccaxy.

3. Pabota npu agnabatnyeckom n n3oTepMMYEeCKOM npoLieccax.

BUJIET N 11

1. LeHTp uHepumun. [BnXeHne LeHTpa nHepunn.

2. 3artyxawowme konebaHus.

3. Aonabatunyeckuii npouecc. YpasHeHue lMNyaccoHra.

BUNNET N 12

1. MpuHumMn otHocutenbHocTu Manunesa-HotoToHa. CrucTtembl oTcyeTa.

2. BblHyx eHHble konebaHus. Pe3oHaHc.

3. TepmoanHammyeckuin cnocob onucaHust SBneHnit. | Ha4ano TepMoaNHaAMUKN.
BUNTET N 13

1. LleHTpobexHas cuna nHepumm.

KETPOHHBH
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2. PacnpocTtpoHeHue BonH B yripyrou cpene. [poaonbHble 1 NonepeYHble BOSHbI.
3. OdhgpexT Oxoyns - TomncoHa.

BUNET N 14

1. Cnna Kopwonuca.

2. YpaBsHeHue beryuieli BOMHbI.

3. 3otepmbl BaH-nep-Baanbca. SkcneprMeHTanbHble N30TepMbl.
BUNET N 15

1. PaboTta, MOWHOCTb.

2. YpaBHeHMe Nnnockon n cqoepmn4eckomn BOsH.

3. PeanbHble rasbl. YpasHeHvne BaH-gep-Baanbca.

BUJTIET N 16

1. KnHeTtuyeckas aHeprus.

2. BonHoBoe ypaBHeHue.

3. dndpdoysns, TennonpoBoaHOCTb, BA3KOCTb.

BUNNET N 17

1. NoTeHumnanbHoe none cwn. lNoteHumanbHas sHeprus.

2. OHeprus rapMoHM4Yeckoro konebaHus.

3. nuHa cBobonHoro npobera Moneky’.

BUJTIET N 18

1. lNoTeHumnanbHbIe KpUBbIE.

2. CTost4ne BONHbI.

3. KBaHTOBas Teopus TENNOEMKOCTN.

BUNTIET N 19

1. [lBn>XeHre TBepaoro Tena (onpeneneHus).

2. DHeprus, nepeHocumas ynpyrom BONHON.

3. MoHATMe o cTeneHsx cBoboabl. BHYTpeHsIst aHeprus u TenNNOemMKoCTb MaeanbHOro rasa.
BUJNIET N 20

1. MOMEHT Cunbl 1 MOMEHT UMMynbca.

2. ncbpakums n uHTepcepeHumns.

3. a3 B none cun taxectn. Pacnpenenenne bonbumana.

BUJIET N 21

1. 3aKOH COXpaHeHnsi MOMEeHTa UMNynbea.

2. OcHoBbl rmgpoctatuku. [JuHammka CtaumMoHapHOro Te4eHns XuakocTu.

3. PacnpeueneHme Makcsenna no CKOPOCTSM. Cpe,ﬂ,HFIFI N cpegHe-KBanopaTtniHblie CKOPOCTH
OBUXEHNA.

BUNET N 22

1. 1l - 3akoH HbloTOHA Ans BpawaTenbHOro ABUXEHMNS.

2. YpaBHeHue bepHynnu.

3. KnHeTtnyeckas aHeprusa noctynatenbHOro OBUXeHUs MONeKyn rasa.
BUNET N 23

1. MOMeHT nHepumMmn Ten NpasuIbHOM reoMeTPUYECKON POpPMBbI.

2. KnHeTunyeckas aHeprus spawarowerocs tena.

3. HaeneHwe. MNapunanbHoe gasneHve. 3akoH [anbToHa.

BUNET N 24

1. Teopema lMoitreHca-lWtenHepa. CBob6oaHbIE OCU. [NaBHbIE OCY MHEPLIMW.
2. BpawarenbHoe asuxeHue. MoOMeHT nHepumn.

3. oeanbHbii ras. YpaBHeHWe COCTOSIHMA naeanbHOro rasa. Temneparypa.
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BUNET N 25

1. BBegeHue B onaunky 1 MexaHuky. dmsnyeckne 0OCHOBbI MEXaHUKN.

2. 3aKOH COXpaHEeHUs1 SHeprumn.

3. OcHoBbI MONEKYNSAPHOM hrnankn n TepmoanHamuk. Macca n paamepbl MONEKY.
BUNET N 26

1. IHepumanbHble CUCTEMbI OTCHeTa.

2. 3akoH N'yka. OcTtatoyHas oegpopmaums. Mogynb HOHra.

3. BA3KOCTb XNOKOCTW.

BUNET N 27

1. Cuna TpeHus.

2. Bugbl pecbopmauunin. dHeprusa ynpyrux gegpopmaumii.

3. CtpoeHune xunpgkocTtein. dazosble nepexodbl. Mpumepsbi.

Bonpocsl k 3a4eTy 3 cemecTp

ONeKTponpoBOAHOCTb TBEPAbIX TEN.

[Mpupona HocuTenen Toka B MeTannax.

OnbITl MunnukeHa, Pukke, TonmeHa n Ctbloapra.

OnemMeHTapHas knaccudyeckast Teopus aNeKTPonpPoOBOAHOCTM METANNOB.

3akoHbl Oma, Ixoyna-JleHua n BuoemaHa-®paHua ¢ TO4KM 3peHUS Knaccu4eckom aneKTpOHHOM
Teopuw.

3aTpyOHeHMs KnacCcu4yeckom anekKTPOHHOW TEOPUN.
ONEeKTPOMarHNTHaa NHOYKUNS. 3aKOH SNeKTPOMarHUTHOM nHaykumm dapanes.
lMpaBuno JleHua kak cnefncTBme 3aKkoHa COXPaHEeHUs aHePruun.

Mpupona 90C anekTpoMarHUTHOM MHAYKUMW. MakcBennoBckas TpakToBka 3akoHa
SNEeKTPOMarHUTHOM UHOYKLNW.

Buxpesoe anekTpuyeckoe rnorne.

OndpdepeHunanbHas popma 3anncu 3akoHa 3n1eKTPOMarHUTHOM MHOYKLUNN.
"eHepaTopbl NnepeMeHHOro Toka. Tokun dyko. CKMH-apdEKT.
VHOyKTMBHOCTb. $BNeHne camonHaykuun. BaanmHasa nHaykumns. SHeprus MarHUTHOro nons.
MarHntHoe none B BewecTse. [1pnpoaa MonekynspHbIX TOKOB.

MarHuTHbIA MOMEHT aToMa. BekTop HaMarHM4eHHOCTMW.

MarHuTHas NPOHMLAEMOCTb 1 MarHUTHas BOCAPUMMYMBOCTb.

Teopema o umpkynaumm sBektopa B B BewwecTse.

Linpkynauunsa Bektopa HaMarHM4eHHOCTH.

Teopema o umpkynaumm Bektopa H B BewlecTse.

Teopema OcTporpanckoro-I'aycca ons MarHUTHbIX NOMen B BEWECTBE.
MarHntHas 3awuTta. lNapamarHetnsm. namarHeTnam.

deppomarHeTnam. AHTUeppoMarHeTuk, peppruMarHeTk n qoeppuTbl.

BUNETbI K 9K3AMEHY 3 cemectp

pasgen "OnekTpu4ecTso U MarHeTnam"

BUNMETNA1

1. DnekTpmnyeckumin 3apag, ero cBoMcTBa. 3akoH KynoHa.

2. OcHosbl Teopun Makceenna. Tok cmeweHuns. Cuctema ypaBHeHnn Makcsenna.
BUNETN2

1.PasBeTtBneHHble uenu. Npasuna Kupxroga.

2. BennunHbl, xapaktepuayowme MarHuTHoe nose B BELWECTBE (HaMarHM4eHHOCTb, MarH1THas
MNPOHMLAEMOCTb, MArHNUTHAast BOCMPUUMYNBOCTD).

BUNETNS
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1 OnemMeHTapHas knaccumyeckas Teopus NeKTpPonpoBOAHOCTM MeTannos. 3akoHbl Oma,
Ixoyna-JleHua n BuoemaHa-®dpaHua ¢ TO4KN 3PEHNS 3NEKTPOHHOM TEOPUN METANNOB.
3aTpyaHEHMS KNaCcCUYECKON 9NEeKTPOHHON TeOpUN.

2. (eHepaTop NepeMeHHOoro Toka.

BUNTETNA4

1. CerHeToanekTpuKku.

2. CBoiicTBa anekTpoMarHnTHbIX BOMH (13 Teopun Makceenna).
BUNETNS

l. TIOCTOSIHHbI 9NEKTPUYECKUA TOK. [TNOTHOCTb 9N1EKTPUYECKOro ToKa, cuna Toka. YpasHeHune
HEenpPepPbIBHOCTM.

2. Vicnonb3oBaHmne MarHUTHbIX MONE B 9HEPreTMYECKNX yCTaHOBKAX.
BUTETNG®G

1. YpaBHeHue lNyaccoHa.

2. Tokm ®dyko. CKnH-achexT.

BUNETN?7Y

1. SneKTpvmeCKoe cMeueHune. TeopeMa OCTpOFpa,ﬂ.CKOFO-raYCCa ONns 3NEeKTPpOoCTaTtn4eckoro non4,
NPEUMepbI ee NPUMEHEHNS ONS pacyeTa XapakTepuUCTUK SNeKTPOCTaTUYEeCKMX Nonen.

2. DHeprusi MarHWTHOro MoJsl.

BUNETNS

1. KoHaeHcaTtop B LEN C OMUYECKUM COMPOTUBIEHNEM.

2. Mapa- 1 gnamarHeTnam.

BUITETNS9

1. OnekTpoaBMXyLWas cuna.

2. FapMoHn4yeckue 1 3atyxatlme konebaHusi B konebatenbHOM KOHTYpe.
BUNETNI10

1. 3akoH Oma onsa ogHopoaHoro yyactka uenu. ConpoTneneHne NpoBOAHNKOB, 3aBUCUMOCTb
conpoTmMBneHns oT Temnepartypbl. 3akoH OMma B gudodbepeHumnanbHom oopme.

2. llkana anekTpoMarHUTHbIX BOJH.

BMUNMETN 11

1.30HHasa Teopus TBEPAbIX TEN.

2.BbIHYX 1eHHble konebaHus B konebaTenibHOM KOHTYpe.
BUNETNA12

1.9nekTpunyeckmin annonb. HanpsaxeHHOCTb Nons AUnons. SNeKTPUYecKoe nonie MynbTUNOnNe.
2.MarHuTHOe none ABuXyLerocs 3apsaa.

3.

BUNETN13

1.[NlonynpoBogHMKOBbIE AnOObl. TpaH3MCTop.
2.[lercTBME MArHUTHOrO NONS Ha OBUXYWMIACS 3apsg.

BUNETN14
1.KoHTaKkT AByx NonynpoBOAHMKOB C Pa3nNNyHbIM TUMOM NMPOBOAUMOCTM (P-N NMepexoan).

2.Teopema o umpkynauum sektopa B B BewecTtse. Linpkynaumsa sBektopa HamarHM4eHHOCTHU.
Teopema o umpkynaumm sektopa H.

BUNETN15

1.PaboTa no nepeMelLLeHnio aNeKTPUYECKOro 3apsiaa B anekTpocTaTmyeckom none. Linpkynsiums
BEKTOpA HaMNpPSXXEHHOCTU 3NeKTPOCTaTUYECKOro norsi.

2./IHOYKTMBHOCTb KOHTYpa. SIBNEHne CaMOMHOYKLUN.
BUINTETN16
1.Tok B BakyyMe. TepMO3aneKkTpoHHas ammccus. BakyyMHble onoabl v TpUoabl.
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2.MarHuTtHoe none B BellecTBe. [Npupona MonekynsapHbix TOKOB. Teopema Jlapmopa.
BUNMETN17

1.HanpsxeHHOCTb anekTpocTatnyeckoro nons. lNpuHumnn cynepnosnumm anekTpocTaTn4yeckmx
nonemn.

2.3akoH brno-CaBapa-Jlannaca, ero npyMeHeHue K pacyetam xapakTepuCTUK MarHUTHbIX NONE.
BUNETN18

1.9nekTpuyeckme CBoCTBa NonynpoBoaHnkoB. CobCcTBEHHAs 1 NpUMecHasi NPOBOAUMOCTb
MonynpoBOAHNKOB.

2.TeopeMa ["aycca ong marHMTHOro nons B BewecTse.. [1penoMneHne nMHNM MarHNTHOM UHOYKLMN
Ha rpaHuue pasgena nByx MarHeTukoB.

BMUNMTETN19

1.3akoH Oma onsi HeoOHOPOAJHOro yyacTka uenu. KsasmctaumoHapHble TOKW.

2.MMoTok BekTOpa MarHUTHOM MHAyKUMK. Teopema ["aycca ons MarHUTHOrO NOns B BakyyMme.
BUTETN20

1.[unonb B 0AHOPOLHOM Y HEOAHOPOAHOM 3NEKTPUYHECKMX NONSX.

2.Yckoputenu 3apsXeHHbIX YacTul,.

BUNMETN 21

1.MoTeHuman SNIEeKTpoCcTaTn4HecKoro nonsd, pa3dHoCTb NOTEHUMANOB. CBa3sb Mexnay HanpAXxXeHHOCTbIO
n noTeHumnanom.

2. 3akoH Oma ong uenu nepemMeHHoro Toka, conepxallen akTueHoe conpotmeneHn R (koHaeHcaTop
, Katylwka WHOYKTUBHOCTM L).

BUNETN 22
1.[1be303neKkTpU4ECKnn aPGEKT. DNEKTPETHI.

2.3akoH Oma ang uenu nepeMeHHoro Toka, conepxallen nocnenosarenbHo coeanHeHHble R, L n C.
Pes3oHaHc HanpsxeHui.

BUWITETN23

1.9Heprns anekTpn4eckoro nons.

2.MowHOoCTb B Lenn nepemMeHHoro toka. TpaHcdopmartop.
BUITETN24

1.9nekTpoeMkocTb. KoHAeHcaTopbl, EMKOCTb KOHAEHCATOPOB.
2.deppomarHeTnam. AHTUPeppoOMarHeTMk 1 qOeppuTbl.
BUITETN25

1.1pOBOOHNKMN B SNEKTPOCTATUHECKOM MNone.
2.9neKTpoMarHUTHas HOYKUNS. 3aKOH aneKkTpoMarHUTHoOM nHaykuumn dapanes.
BUNMETN 26

1.9KCcnepuMeHTanbHoe NonyyeHne aneKTPOMarHUTHbIX BOMH.
2.BzaumHasa nHgykums.

BUNETN?Z27

1.KOHTaKkTHblE SiIBNEHNS B MeTannax.

2.MarnutHoe none B Bakyyme. MarHuTHas nHaoykums.
BUWTETN28

1.Tok B anekTponurax.

2.Mpupona 30C anekTpoMarHUTHON UHAYKUMW. DOPMYNMPOBKA 3aKOHA 3NEKTPOMarHUTHOW
nHaoykumm Makcsenna. Buxpesoe anektpudyeckoe rnone.

BUNETN29

1. TepMo3anekTpuieckume siBneHusl.
2.CnctemMbl eauHnLL.
BUNETNS30
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1.CBepxnpoBOANMOCTb.

2. [1BuxeHve 3apsaxXeHHbIX YacTuL, B OQHOPOAHOM MarHUTHOM Mnone B BakyyMe.
BUWNETN 31

1.Mpupoga Hocutenen Toka B MeTannax.

2.PaboTa no nepemelLeHnio NPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM Mone.
BUNETNS32

1.PaboTta n MowHocTb Toka. 3akoH Ixoyns-JleHua.

2.9nekTponna. 3akoHbl dapages. TexHn4eckoe NpUMeHeHne aneKTPonTOB.
BUNETNS33

1.[lnanekTpurku B anekTpocTaTnyeckom none. NonspmayemMocTtb, HaNPSXXEHHOCTb NEKTPUYECKOrO
nons BHYTPW OMANEKTPMKA.

2.3akoH Amnepa.

BUTETN 34

1. [dnanekTpryeckas NPOHNLAEMOCTb HEMONAPHBIX N MONSPHBIX OUANEKTPUKOB.
2.Uunpkynauma sektopa B marHMtHOro nons B Bakyyme. Teopema o umpkynsuum sekropa B.
BUNMTETNS35

1.9nekTpunyeckmin Tok B radax. HecaMocTosiTeNbHbIN 1 CaMOCTOATENbHbIA pa3psaibl. Bupl
CaMOCTOSATENbHOMO paspsna.

2. ndbdhbepeHumanbHas goopma TeopeMbl 0 LMPKYNsaLmMM BekTopa B MarHUTHor nonsi B Bakyyme.
BUWITETN 36

1.9KCTpaToKM 3aMblKaHUS N pasMbiKaHMs SNEKTPUYECKON Lenu.

2.CBo60aHble 3NeKTpOMarH1THble BONHbl. BonHoBOE ypaBHeHME.

BUITETNS37

1.OHeprus, nepeHocnMas aneKTPoMarHUTHOW BOMHOM.

2.9ppekT Xonna.

BWJTETN 38

1.MapannenbHo coegnHeHHble R 1 L B uenu nepemeHHoro toka. PesoHaHc TokoB

2.Mnasma.

Bonpocsl kK 3a4eTy 4 cemecTp

BonHoBble 1 KBAHTOBbIE NpeAcTaBneHns o0 Nnpupoae ceeTa.

doTomeTpus.

JHepreTnyeckre n CBeToBble XapakTePUCTUKN CBETOBOro MNOTOKaA.

OCHOBHbIe 3aKOHbI (hoTOMETPUN.

[Mnockme MOHOXpOMAaTUYECKME SNEKTPOMArHUTHbIE BOJHbI.

CnekTpanbHoe pasnoxeHue nsnyyeHus.

Odudppakuns ceeta.

MpwvHumn MonreHca-dpeHens.

MeTon 30H PpeHens.

Ondppakunsa dpayHrogoepa Ha 0OHOM M ABYX LWEensX.

OdudppakumnoHHas pewerka.

duncnepcns n paspelarowas cnocobHOCTb AMGPaKLMOHHOW PELLETKN.
Oudppakuns peHTreHoBckux nyven, popmyna Bynbdgpa-bparra.

[MoHATME O PEHTreHOCTPYKTYPHOM aHannae n peHTreHOBCKOM CNEKTPOCKOMUN.
TepMbl, cepranbHble OopMynbl, KOHCTaHTa Pnnbepra n ee omManyeckuii CMbICh.
Mogenn atoma TomcoHa u Pesepdhopaa.

Moctynatbl Bopa.

OnbiThl ®paHka u Nepua.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTpaumnoHHbii Homep 720418 VEHY
FMCTPALMOHHBIN HOMep B8l YHH

Ctpanunua 46 n3 51. — o

A



Mporpamma ancumnnnuHbl "dusmka”; 04.03.01 Xumung; ctapwuin npenogasartens, K.H. MoHaxosa H.W. , noueHT, K.H. (aoueHT) Hanetos B.B.

OneMeHTapHas Teopus atoma Bogopoaa no bopy.
MoHATUE 0 KBAHTOBOMEXaHM4YEeCKOM onucaHum atoma. Jlasep.

BUNETbI K 9K3AMEHY 4 cemectp
pasgen "OnTtuka, aneMeHTbl aTOMHON 1 S0epHON PU3NKN"
BUNMETNA1

1. IHTephepeHLMs MOHOXPOMATUYECKOro CBETA (MPUHLMM CYNEPno3nLmMmn, CNOXEHNE ABYX NIOCKMX
MOHOXPOMATMYECKUX BOMTH YaCTOThl *, pe3yNbTMpytolas MHTEHCUBHOCTb, YCIOBUS Max 1 min).

2. OnTnyeckas NMPoMeTpusS.
BUNETN2

PacyeT nHTepdbepeHUNOHHOM KapTUHbI NPY MHTEPMPEePEHLIUN OT OBYX OAMHAKOBbLIX CUH(PA3HbIX
MOHOXPOMAaTMNYECKMX TOYEYHbIX NCTOYHMKOB. LUnprHa nHTepgepeHLMoHHbIX NONoC.

2.doTtoahdekT. MNMpumeHeHne gooToadpbdekTa.
BUNETNS

1. [lonyyeHne KorepeHTHbIX Ny4KOB METOLOM AeNleHNs aMninuTydbl (MONOChl PABHOW TOMWWHbI U
pasHoro HaknoHa. Konbua HbioToHa).

2. OHeprns n nmnynbc potoHa. SPdekT KoMnToHa.

BUNTETNA4

1. lNpocTpaHCcTBEHHAA KOrepPEeHTHOCTb.

2. laBneHve ceerta.

BUNMETNS

1. lNony4eHne KorepeHTHbIX My4KOB METOOO0M LEefleHMs BONTHOBOrO OPOHTA.
2. KopnyckynspHo-BonHoBoM ayanvuam. CooTHOwWeHne HeonpeaeneHHocTel Nen3eHbepra.
BUITETNG®G

1.[0Byxny4yeBble nHTEpdepomeTpbl (MankenbcoHa, XameHa).
2.3aKOHOMEPHOCTM B aTOMHbIX CNEKTpax. TepMbl, cepuanbHble (POpMyIbl.
BUNETN?7

1.MHoronyyesas nHtepdepeHumns. Mintepdpepometp Pabpu-Mepo. NHTepdepeHUNOoHHbIE
punbTpbI.

2.Mogenun atoma TomcoHa n Pesepdhopaa.

BUNETNS

1.Moctynatbl Bopa. OnbiTbl ®paHka u ['epua.

2. Oungppakums ceeta. MNpuHumn MNonreHca-dpeHens. Meton 30H dpeHens.
BUNETNY

1.MpoceeTtneHne onTuku. MHOrocnonHble oTpaxarowme noKPbITUS.
2.9neMeHTapHasa Teopusa atoma sogopona rno bopy.

BUNETNA10

1. Oudppakumns PpeHenst Ha HENPO3Pa4YHOM 3KPaHE C KPYribiIM OTBEPCTUEM U HA Kpasix
Henpo3payHoro ancka. 30HHas NnacTuHka.

2.AToMHOe aapo. OHeprusa cesa3m aaep. ChvH U MarHUTHBIA MOMEHT saapa.
BUNETN 11

1.lkana anekTpoMarHUTHbIX BOJH.

2. Oungppakuns dpayHrogoepa Ha OOHOM N OBYX LWENsiX.

BUNMETNI12

1.3HepFeTI/I‘-IeCKI/Ie M CBETOBblE XapakTepPUCTUK CBETOBOIo NoToKa (3HepreTV|qu|<V|e N CBeToBble
BENMNYNHbI N e,D,I/IHI/ILI,bI).

2.TennoBoe nanyyeHve. 3aKOHbl TEMNOBOIO U3NyHEHNS.
BUNTETNA13
1.OCHOBHbIe 3aKOHbI (HOTOMETPUN.
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2. lndppakumoHHas pewetka. JudpakumMoHHas peleTka kak cnekTpanbHblii npubop. ducnepcns n
paspeLatouas cnocobHOCTb AMGPAKLNOHHON PELIETKN.

BUNETN14
1.CnekTpanbHoe pasnoXeHue nuanyyeHusl.

2. lncbpakums peHTreHOBCKNX Nyyeir. MoHATNE O PEHTrEHOCTPYKTYPHOM aHann3e N PeHTreHOBCKOM
CMNEKTPOCKONUN.

BUNMTETN15

1.ECTecTBEHHbIN 1 NONAPU30BaHHbIN cBeT. 3akoH Mantoca.

2. flnepHble cunbl. Mogenu aToMHOro sapa.

BUMTETN 16

1. Snnuntuyeckas n Kkpyroeas nonspmnaaums.

2. PagnoaktmneHOe nanyyeHve n ero suipbl.

BUNMETNA17

1.['onorpacous.

2.3aK0H paanoakTMBHOro pacnana.

BUTETN 18

1. [1BoHOE nyyernpenomneHue.

2. PaccesHue ceeTta (paccesHue Panes, Mu, MonekynsapHoe paccesiHue).
BUNMTETNI19

1.MMpoxoxaeHne NnockononspmM30BaHOro CBeTa Yepes KPUCTanInyeckyo NnacTuHKy
2.lMornoweHwue ceeTa.

BUITETN20

1.VIHTepdrepeHuns Nonsipmu3oBaHHbIX Nyyei.

2.MonekynsapHas pegpakuus.

BUMETN 21

1.AHann3 nonsapr3oBaHHOro ceBeTa.

2. 0uncnepcusa ceeta. OCHOBbI 3N1EKTPOHHOW TEOPUN ANCMEPCUN.
BUITETN22

1.MckycctBeHHas ontnyeckas aHmsotponus (seneHus Keppa, KottoH-MyToHa, aHm3oTponus npu
negoopmaumsx).

2. MeTonbl peructpauunm aneMeHTapHblx YacTuu. KocMuyeckume nyyu.
BUITETN24

1. BpauweHue nnockoctu nonspusaumu. lNongpumetpus.

2. Bugbl B3anMooencTemiA 1 Knacchbl 3NeMeHTapHbIX 4acTuL.
BUNMETN25

1.M3ny4eHne gunons.

2. NonspusaumoHHble NpucnocobneHms.

7.1. OcHOoBHas nuTeparypa:

1. CaBenbes, W.B. Kypc obweit domamku. B 3 1. Tom 1. MexaHuka. MonekynsipHas consuka
[OnekTpoHHbIN pecypc] : y4eb. nocobue ? AnekTpoH. gaH. ? CaHkT-MeTtepbypr : JlaHb, 2017. ? 436 c.
? Pexum pgoctyna: https://e.lanbook.com/book/92653. ? 3arn. ¢ akpaHa.

2. CaBenbes, V.B. Kypc obweit domaunkn. B 5-n 11. Tom 1. MexaHnka [OnekTpoHHbIin pecypc] : yyeb.
nocobuve ? OnekTpoH. faH. ? CaHkT-MNeTtepbypr : NMaHb, 2011. ? 352 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/704. ? 3arn. ¢ akpaHa.

3. Casenbes, V.B. Kypc obueit couaunkn. B 5-u 11. Tom 2. SNeKTPUYECTBO 1 MarHeTuam
[OnekTpoHHbI pecypc] : y4eb. nocobue ? AnekTpoH. gaH. ? CaHkT-MeTtepbypr : JlaHb, 2011. ? 352 c.
? Pexum poctyna: https://e.lanbook.com/book/705. ? 3arn. ¢ akpaHa.
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4. CaBenbes, V.B. Kypc obweit domaunkn. B 5-n 11. Tom 4. BonHbl. OnTrka [OneKkTpoHHbIin pecypc] :
y4eb. nocobue ? OnekTpoH. aaH. ? CaHkT-MNeTepbypr : JlaHb, 2011. ? 256 ¢. ? Pexxum goctyna:
https://e.lanbook.com/book/707. ? 3arn. ¢ akpaHa.

5. CaBenbes, V.B. C60pHMK BONPOCOB 1 3a8a4 no obuein ramke [OnekTpoHHbIA pecypc] : y4eb.
nocobve / .B. CaBenbeB. ? OnekTpoH. faH. ? CaHkT-MNeTtepbypr : NlaHb, 2016. ? 292 ¢. ? Pexum
noctyna: https://e.lanbook.com/book/71766. ? 3arn. ¢ akpaHa.

7.2. lononHutenbHasa nuteparypa:

1. CaBenbes, N.B. Kypc obweii gouaunku. B 3 1. Tom 2. DnekTpuyecTBo 1 MmarHeTnam. BonHel. Ontuka
[OnekTpoHHbI pecypc] : yueb. nocobue / N.B. CaBenbes. ? OnekTpoH. aaH. ? CaxkT-lMetepbypr :
Nanb, 2018. ? 500 c. ? Pexum pgoctyna: https://e.lanbook.com/book/98246. ? 3arn. ¢ akpaHa.

2. laHacbepr, I'.C. OnTtrka [OnekTpoHHbIN pecypc] : y4ebHoe nocobue. ? SnekTpoH. gaH. ? M. :
duamatnut, 2010. ? 849 c. ? Pexxum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=2238 ? 3arn. ¢ akpaHa.

3. CuByxuH, [0.B. Obwnii kypc domamkin. Tom 4 OnTrka. [OnekTpoHHbIn pecypc] : y4ebHoe nocobue.
? OnekTpoH. gaH. ? M. : duamarnut, 2002. ? 791 c. ? Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=2314 ? 3arn. ¢ akpaHa.

4.ByTtukos, E.N. Ontrka [OnekTpoHHbIN pecypc] : ydebHoe nocobue. ? OnekTpoH. aaH. ? Cl16. :
NaHb, 2012. ? 608 c. ? Pexxum goctyna: http://e.lanbook.com/books/element.php?pli_id=2764 ?
3arn. ¢ akpaHa.

5.KanawHukos, C.I". 9nekTprnyecTBo. [ONeKTPOHHbIN pecypc] : yiebHoe nocobue. ? ONeKTPoH. AaH.
? M. : ®dusmarnut, 2004. ? 627 c. ? Pexxum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=2188 ? 3arn. ¢ akpaHa.

6. CaBenbes, U.B.. Kypc obweitn onankn = A course in general physics: yuebHoe nocobue ons
ctyneHToB [B 3-x T.] / . B. CaBenbeB.?N3a. 10-e, ctep.?CIl16: JlaHb, 2008.? T. 1: MexaHuka.
MonekynapHas gomsnka.?2008.7432 c.

7. CaBenbes, V.B. Kypc obuwei gouaunkn = A course in general physics: yuebHoe nocobve ons
CTYyOEHTOB BbICILMX y4eOHbIX 3aBefeHuniA, obydatolwmxcs no TexHmyeckum (550000)
TexHonornyeckum (650000) HanpasneHusam: [B 3-x T.] / L. B. CasenbeB.?N3a. 10-¢, cTtep..?Cl16:
NaHb, 2008.7 T. 2: OnekTpu4ecTBO U MarHetTuam. BonHbl. OnTtunka.?2008.7496 c.:

7.3. UHTepHeT-pecypcChbl:

A.H. OrypuosB, Nekunin rno en3nKe. MEXAHUKA, MONEKYNTAPHAA ®UN3VKA U
TEPMO ONHAMUWKA, SNEKTPUYECTBO, MATHETN3M, KONEBAHUA 1 BOJHbI, ONTUKA,
ANEPHAA ®UNI3UKA. - www.phds.ru/Lekc_ob_ph.html

N3patenbcTtBo - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=32823
n3narenbcTBo - http://e.lanbook.com/books/element.php?pll1_cid=25&pl1_id=705
n3naTenbcTBo - hitp://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=707
M3patenbcTtBo - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704

W.P. Kpbinos, Jlekummn no Kypcy anektpuyectsa - dusnyeckuin goakynotet CIory -
www.phys.spbu.ru/library/studentlectures/krylov/electr.html

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnnuHbl "dunsunka" npegnonaraet NCNoNb30BaHNE CReayoLWwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

Y4yebHo-MeToOmn4eckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HanM4um B
3NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTyaeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy UMPOBOro KOHTEHTAa y4ebHO-MeToAMYEeCKON nuTepaTypbl Onsl By30B C
ycnosuem obs13atenbHOro cobntoaeHns aBTopckmx U cMexXHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbIM OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpebosaHmsaM HoBbix PIrOC
BIMO.

NekunoHHas ayanTopus ¢ AEMOHCTPALMOHHBIM KAOUHETOM (OU3NKW, OCHALLEHHbIE MyNTbTUMEOUAHBIM
obopynoBaHneM. HayuHas 6ubnmnoteka KPY ¢ koMnbloTEpPHbBIM KnaccoM. JlabopaTopum omanyeckoro
npakTukyma kagoeapbl oblwein gounamnku.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMNO 1 y4ebHbIM nnaHoM no
HanpasneHno 04.03.01 "Xumuna" n npocomnio noarotoBkn OpraHudeckas XumMmms .
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