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Mporpammy aucumnnuHbl paspabotan(a)(n) Epemuna P.M. , RMEremina@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llensamum ocBoeHMs gucumnavHbl "domnamka” SBnsTCSa 3HAKOMCTBO C OU3NYECKUMU SBIEHUSMN,
006yCnoBneHHbIMW aTOMapPHO-KOPMYCKYNSIPHbIM CTPOEHNEM BELLEeCTBa, (POPMUPOBAHME Y CTYIEHTOB
NpencTaBfeHnin 06 NOHATMAX, 3aKOHAX U MeTodax PU3NKN, HABbIKOB NPOCTENWNX NPaKTUYECKUX
pacyeToB, a TakXe aKcrnepuMeHTanbHo paboTbl B nabopaTtopum.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 52.5.4 ObwenpodeccnoHanbHblin" OCHOBHOW
obpaszoBarenbHoit nporpammbl 090900.62 NHopMaLMOHHAs 6€30NacHOCTb M OTHOCUTCS K 6a30BOM
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 1, 2 kypcax, 1, 2, 3 ceMecTpbl.

Oucumnnuna B2.63 "conanka" BxoauT B umnkn (6nok b2) 6akanaepos n siBnsieTcs obsa3atenbHon ans
N3y4yeHus.

N3yveHne pnaHHOM ancumnnmHbl 6a3npyeTcs Ha NOAroTOBKE N0 On3MKE 1 MaTeEMATUKE B paMkax
"ocynapcTBeHHOro ctaHgapra obwero obpa3oBaHus.

JducunnnmHa cny>XnTt 0CHOBOW Ans nocnenyrowero n3y4yeHns GUCLUMNIVH BbiNOMHEHWS
nabopaTtopHbIx paboT B paMkax 3aHATUIA no aucumnnmHe "O6wnii donanyecknii NpakTukym", a Takxe
n3yveHns gucumnnuH "OnTtuka. ATomMHas duamka. doepHas puamnka”.

3. KomneTteHuumn obyuarowterocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL MU
MK-1
n HOCTb MCNONb30BaThb Bble T

(Tpoconomane  [2105CN0CTs uenorusonars Gasome eoperieoe e
KOMMNeTeHuunm) P P
MK-2 CMOCOBHOCTb NPUMEHSTL Ha NpakTnke 6a3oBble
(MpocpeccmonantHbie n O(ZpeCCVIOHaﬂFI):HbIe HaBbIKN g
KOMMeTeHuun) P
S CNocobHOCTb 9KCMNyaTNPOBaTb COBPEMEHHYIO (OU3NYECKYHO
(MPOCheccHoHanbHbIE annaparypy 1 060 yuongme ’ g g
KOMreTeHuun) patypy Py
MK-5 CMOCOBHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble

06wwenpogeccMoHanbHble 3HaHUS TEOPUN 1 METOLOB
(npodhbeccmoHanbHble -

dom3n4ecknx nccnenosaHuim (B COOTBETCTBMM C Npoomnem
KoMMeTeHuunn)

NOArOTOBKN)
MK-6 CMocoBHOCTb MOSIb30BaTbCS COBPEMEHHbBIMM METOaMU
(npodheccunoHanbHbie 06paboTkun, aHann3a u cMHTe3a YU3NYeCcKoin nHgopmaumm (B
KOMneTeHuunm) COOTBETCTBUM C NPOPUNEM NOLArOTOBKN)
OK-3 crnocobHoCTb NpuobpeTaTtb HOBbIE 3HAHWUS, NCMOJb3YS
(0BLwekynbTypHbIE COBpeMeHHble 0bpasoBaTenbHble 1 MHAPOPMALMOHHbIE
KOMMeTeHuunn) TEXHONOrnn

B peaynbtate 0CBOEHUS ONCUMMNINHBI CTYAEHT:
1. DONXEH 3HaTb:
-(pn3nyeckme OCHOBbI ABMEHUI, CBA3aHHbIX C aTOMapPHO-KOPMYCKYNAPHbIM CTPOEHNEM BELLECTBa;

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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-OCHOBHbI€ KNaCCUYeCKMNE N COBPEMEHHbIE KCNIEPUMEHTaNbHbIE pe3ybTaThl B 06nacTy OnTuku,
aTOMHOW 1 a0epHON PUINKWU;

-OCHOBHbI€ 3aKOHbl ONTUKK, aTOMHOW ﬂﬂ,epHOVI pur3uKu;

-NPUHLUMNbLI PaboTbl U YCTPOCTBO COBPEMEHHOI 3KCNepuUMeHTanbHoi annapatypbl ons
nccnenoBaHUs ONTUYECKMX CMEKTPOB, BNafeTb OCHOBAMMW AO3UMETPUN.

2. DONIXEH yMeTb:

-NPUMEHATb PU3NYECKE METOAbI K ONNCAHUIO ABNEHWIA, CBA3AHHbLIX C aTOMapPHO-KOPMNYCKYNSPHbIM
CTPOEHUEM BELLECTBA;

-MCNonb3oBaTb METOLbl PU3NYECKUX NCCNEeSOBAHWNN;

-yCTaHaBnMBaTh B3aMOCBA3b (PU3NYECKMX ABNEHUIA C APYrMK pasaenamu consmku, n ocobo, B
NorpaHnYHbIX 06NaCTAX - PUINYECKON XUMUN N XUMUYECKOA ONIUKN, BUOCOUINKIA;

-MCMNONb30BaTh COBPEMEHHbIE 0OpasoBaTebHbIE N MHAPOPMALMOHHbBIE TEXHONOTMWN ANS
NprobpeTeHns HOBbIX 3HAHWI

3. DONXEH BnaneThb:

-HaBblKaMWN Pac4yeToB B paMKax aTOMapHO-KOPMYCKYNSPHOro npeactasneHns O BelwecTBe;
-HaBblkamy paboTbl C NPOCTENWER N3MEPUTENBHON annapaTtypo;

-HaBblkamu paboTbl ¢ y4ebHO 1 Hay4HOI NUTEpPaTypo.

4. nONXeH OEeMOHCTPNPOBaTb CMOCOOHOCTb M FTOTOBHOCTb:

- K peleHnio 3aaa4, CBA3aHHbIX C aTOMapHO-KOPMYyCKYNSapHbIM CTPOEHNEM BELWECTBa;

- BKCNJlyaTMpoBaTb COBPEMEHHYIO PU3NYECKYO annapaTypy 1 obopyaoBaHue;

- paboTaTtb C COBPEMEHHbLIMN 06pa30BaTENbHLIMUA 1 MHAPOPMALMOHHBIMW TEXHONOTNSIMUA.

4. CTpyKTypa U cogepxaHue AUCLUMNINUHbI/ Moayns
Obwas TpyooemMKoCTb ANCLMMNANHBI COCTABNSIET 6 3a4eTHbIX(ble) eanHuu(bl) 216 Yaca(os).

CDopma NPOMEXYTOYHOIo KOHTPONA AnCUNnInNHblI OTCYTCTBYET B 1 ceMecTpe, 3a4eT BO 2 CEeMecCTpe,
9Kk3aMeH B 3 ceMecTpe.

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

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

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

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

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl N0 AMCLUNAMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUMUNIUHbI/MOAYNS

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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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
3aHATUSA pabotbi

Tema 1. Tema 1.
Beenerwve lNpeamert un
MeToAbl PU3NKN.
dunsunyeckne mogenu.
CeorictBa
npocTpaHcTBa u
BpemeHn. Cnctemsl
1 |eavHIL n3mepeHrms. 1 1 5 1 0
" [IoHsATWE pasMepHoOCTH.
EovHuubl namepeHns
paccTosiHUA N BPEMEHU
B cucteme CU.
CamocTosATenbHo:
N3mepeHne 6onblumx n
MasblX pacCTOSAHUIA 1
BPEMEH.

Tema 2. Tema 2.
KnHematnka Cncrtemsl
oTcyeTa U CUCTEMbI
KoopauHar.
MNpeobpasoBaHus
KoopauHar.
CWHXpOHN3aLMS Yacos.
[NepemelneHue,
CKOPOCTb, YCKOPEHWE.
MNpsimas n obpartHas
3a4a4n KNHEMATUKMN.
Yrnosas ckopocCTb 1
YyrnoBoe yCKOpeHue.
MNpeobpasoBaHus
ranunes. CnoxeHne
CKOpOCTEN.
NHBapuaHThl
npeobpasoBaHuii
(OnvHa, nHTepsan
BPEMEHWN, YCKOPEHNE).

JomalHee
3adaHune

MMCbMEHHas
1 2 2 0 1 paboTta

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
CtpaHwnua 5 ns 53. il yLH,lfIP EPCHTET
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 3. Tema 3.
OuHamunyeckunin metoq,
onvcaHus
MEXaHNYeCKMX CUCTEM.
Macca n umnynsc
MaTepuanbHON TOYKMN.
MoHsATME cunbl 3aKoHbI
AnHamunkn HbtoToHa.
Mnynbc cuctemsl
MaTepuanbHbIX TOYEK.
LleHTp macc. MMCbMEHHas
3. [YpaBHeHue oBuxeHns 1 3 2 0 1 pabota
ueHtpa macc. MomeHT
nMnynbca CUCTEMbI
MaTepuanbHbIX TOYEK U
MOMEHT CW/bl.
CooTHowWweHne Mexay
Humn. Pabota cun.
Knaccundomkauns cun.
TpeHue. TpeHune cyxoe
n BA3Koe. TpeHue
CKONbXEHUS, KayeHms,
MoKoS.

Tema 4. Tema 4.
3akKkoHbl COXpaHeHs B
MexaHuke
KnHeTtnyeckas n
noTeHumnanbHas
SHEprus. dHeprus
B3aMMOOEeNCTBUS.

4. |3aKkoHbl cOXpaHeHus B 1 4 2 0 1
mexaHuke. CBs3b
3aKoHOB coXpaHeHus
CO CBOWCTBaMU
NPOCTPaHCTBA-BPEMEHWN.
YpasHeHve
Meuwepckoro. dopmyna
Linonkosckoro.

YCTHbI ONpOC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen ¥ P P

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

Tema 5. Tema 5.
OCHOBbI MEXaHWKN
abcontoTHO TBEPAOro
Tena CteneHu cesoboap
TBEpPOOro Tena.
PasnoxeHve asmxeHus
TBEPOOro Tena Ha
nocTynarenbHoe u
BpawarenbHoe. Yrnbl
dunepa.YpasHeHus
IOBVXEHNS TBEPOOro
5 [Tena. KuHeTtunyeckas 1 5 5 1 1
SHeprus TBepaoro Tena.
MoMeHT nHepunmn Tena.
TeH30p vHepuun.
["naBHble OCY 1 rNaBHbIe
KOMMOHEHTbI TEH30pa
nHepunn. Teopema
MonreHca-lTenHepa.
CeoricTBa rmpockonos.
HyTaumns n npeueccus.
MNpumeHeHuns
rMPOCKOMOB.

NMMCbMEHHas
paboTta

Tema 6. Tema 6.
OcHOBbI MEXaHUKM
XWOKOCTEN N ra3os
M'mapocTatrka. 3akoH
Mackans. 3akoH
Apxunmepa. [NnaBsaHue
Ten. IlaeneHne
XNOKOCTU 1 rasa.
bapomeTpuyeckas
doopmyna.
KnHematunyeckoe
onuncaHue XuaokocTeun n JomaliHee
6. [rasos. CTtaumoHapHoe 1 6 2 0 1 3apaHve
TeyeHue naoeanbHom
XuOKoctu. YpasHeHue
onnepa v 3aKoH
BepHynnu. BaskocTb.
ConpoTtmeneHne
OBVXEHUIO B
XNOKOCTAX.
CamocTosTenbHo:
XunOKOCTHbIN
MaHoMeTp.
N3meputenbHble
TPyOKMW.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 7. Tema 7.
CraTtucrtuyeckoe
onucaHne onucaHmns
aBneHnin. ipeanbHbl
ras - npocrenwas
MOJenb CTaTUCTUYECKON
cuctembl. Mukpo- n
Makpockonuyeckme
COCTOSIHUSI CUCTEMDI.
®dnyktyauuun. lasneHve
rasa. PacnpeneneHus NMCbMEHHas
7. |Makcsenna-bonbumaHa,| 1 7,8 4 1 0 paboTta
®depmu-Lumpaka,
Bo3e-OnHwrenHa.
OcCHOBHOE ypaBHeHue
KWHETUYEeCKON TeopUN.
Temnepartypa.
Pacnpenenenue
SHEpPrumn nNo cTeneHsMm
cBoboabl.
CraTtuctuyeckas cymma
COCTOSAHUI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 8 ns 53. 111 yHlf[
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 8. Tema 8.
TepmoanHammnyeckumm
meton. [lepBoe Havano
TEPMOAMHAMUKMN.
DYHKLMN COCTOSHNS.
Obpatmmble 1
HeobpaTumble
npoueccsl.
TennoemkocTb,
BHYTPEHHSAS SHEpPrus
naoeanbHOro rasa.
TennoemkocTb
naoeanbHOro rasa.
Mpouecchbl B naeanbHbIX
rasax . Llmknuyeckme
npouecchl 1 TeNNOBbIE
(xonoamnbHble)
mawwnHbl. KMAO. Lykn
KapHo n ero KI1.
BTopoe Havano
TEPMOAMHAMUKMN.

8. |TeopeMbl KapHo. 1 9,10 4 1
AbcontoTHas
TepMoanHaMmnyeckas
wkana remnepartyp.
HepaBeHcTBO
Knayauyca. SHTponus.
TepmognHammnyeckoe u
cTatucTnyeckoe
TONKOBAHWE 3HTPONUM.
Cratuctuyeckas
goopmynuposka
Havana
TEPMOAMHAMUKMN.
Teopema HepHcra.
TepmognHammnyeckmne
PYHKLUNU N
noTeHumnans.
CraTtuctuyeckas cymma
COCTOSAHUI 1
TepMoanHaMmnyeckme
noTeHumnans.

1 npe3eHTauus

Tema 9. Tema 9.
PeweHwne 3apnay no KOHTPONbHas
9. [KBa3NCTaTUYECKUM 1 11,12 4 2 0 paboTta
n3onpoweccam B
naoeanbHbIX rasax.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 9 ns 53. 111 yHlf[
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax) KOHTpOns

Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

10.

Tema 10. Tema 10.
MexmMonekynspHoe
B3ammoaerictene. Cunbl
BaH-nep-Baanbca.
MoTeHuman
Nennappa-IxoHca.
Xummnyeckas cBs3b.

13

1 YCTHbI Onpoc

11.

Tema 11. Tema 11.
PeanbHble rasbl 1
XnOKoCTW. YpaBHeHus
COCTOSIHNS pearnbHbIX
rasos. YpaBHeHue
BaH-pep-Baanbca.
OKcnepuMeHTanbHble
N30TEePMbI
BaH-pep-Baanbca.
Kputnyeckoe
cocTosiHue. [Nprumep
(pa30BoOro nepexona
ras-XmnakocTb.
TeopeTtuyeckune
N30TEePMbI
BaH-pep-Baanbca.
MeTactabunbHble
COCTOSIHUS.
Kputnyeckne
napameTpbl. IPGEKT
I>xoyna-ToMcoHa.
MeToabl CXNXEeHUs
rasoB. OCHOBHble
CBOWCTBA U
XapakTepucTuUkun
XWOKOCTEN.
[MoBepxHOCTHOE
HaTsXeHue.
KanunnapHble asneHus.
[MoBEpPXHOCTHO

aKTMBHbIE BeELWeCTBa.

14

YCTHbI ONpOC

PernctpaumoHHbIn Homep
Crpanunua 10 n3 53.
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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
3aHATUSA pabotbi

Tema 12. Tema 12.
Teepable Tena.
Mpun3Hakm
KpUCTanan4eckoro
COCTOSIHUS
(aHun3oTponus
JoM3MYECKUX CBOWCTB,
[anbHWIN NOPSAOOK,
(ba30Bble nepexombl).
Tennosble cBONCTBA YCTHbIA ONPOC
12'TBep,£|,bIX Ten. 1 15,16 4 2 0
TennoemkocTb, MOOENDb
OHWTENHa,
OiiHwTelHa- [lebas.
Teopema [ebas.
Tennosoe pacwupeHun.
CamocTosATenbHo:
CurmmeTpum
KpUCTanIn4eckonm
peweTkun

Tema 13. Tema 13.
dasoBble Nepexombl.
O606uweHHas
doopMynnpoBkKa
(cbazoBble anarpammbl,
yCNOBWS PaBHOBECUS

as,
TepMoaMHaMM4eckoe MUCbMeHHas
13.|onncaxune goazoBbix 1 17 2 1 0 pabota

nepexonos | v |l poga).
TporHasg Toyka.
CamocToaTenbHo:
[Monumopdonam v
nonMMopHbIe
npespaLLeHns.
CBepxTeky4ecTb U
CBEpPXNPOBOAUMOCTb.
Tema 14. Tema 14.
[Mpouecchbl nepeHoca.
Obuwee onpeneneHne n
BM bl NPOLLECCOB

nepeHoca.
OMNUpUYeckmne 3akoHbl
nomatuiHee
14 Anst rasos Mpoueccl 1 18 2 1 0 3apaHuve

‘[mepeHoca B XnOKOCTSAX
1 TBEPLOM Tene.
CamocTosTenbHo:
[Mpouecchbl nepeHoca B
paspeXeHHbIX rasax.
Bakyym. NonyyeHune n
N3MepeHne Bakyyma.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 11 n3 53. 111 yHlf[

S OEMALIGH



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

15.

Tema 15. Tema 15.
3akoH KynoHa.
MpyHUMn
cynepno3unumnmn. 3akoH
COXpaHeHns 3apsaa.
HanpsixeHHOCTb
9NEKTPUYECKOro Nons.
Cwvnosble NMHWK
9NEKTPUYECKOro Nons.
lMoTok BekTOpa
HanpsXeHHOCTN
9NEKTPUYECKOro Nons.
Teopema ["aycca.
Pabota no
nepeMeLleHno 3apsaa
BO BHELWHEM
9NEeKTPOCTaTUYECKOM
none. MNoTeHuManbHOCTb
KYyNIOHOBCKMX CUI.
[MoTeHunanbHas
aHeprna 3apsna.
MoTeHuman. Ceasb
noTeHumnana v
Hanps>XeHHOCTN
9NEeKTPOCTaTU4ECKOro
nons. OnekTpuyeckoe
none B CUMMETPUYHbIX
pacnpeneneHuia
3aps.00B.

1,2

YCTHbIA OnpocC
ANCKyCcCus

PernctpaumoHHbIn Homep
Crpanunua 12 n3 53.

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 16. Tema 16.
MNpoBoOHWKN B
SNEKTPUYECKOM rorne.
SKpaHupoBaHue
SNEeKTPOoCTaTN4eckoro
nons NPOBOAHMKOM.
MeTon nsobpaxeHuii
ANs nposBoasLen
MNOCKOCTW W ANS
npoBoAsALEero
3a3eMeHHOoro wapa.
onekTpuyeckas MMCbMEHHas
16./eMKOCTb yeAUHEHHOr o 2 3 2 0 0 paboTta
NpPOBOAHMNKA, EMKOCTb
KoHOeHcartopa.
EmkocTtun nnockoro,
LUMNUHOPUNYECKOrO W
cthepuryeckoro
KOHOEeHCaTopoB.
EmMkocTb napannenbHo
” nocnenoBaTenbHO
COeLMHEHHbIX
KOHOEeHCaTopoB.
SHeprus 3apsxXeHHoro
KoHOeHcartopa.

Tema 17. Tema 17.
ONeKTpnYecKmni
OUNONbHbIA MOMEHT
pacnpeneneHus
3apsanos. [NoteHuman
nons TO4e4YHOro
aunons.
HanpsxeHHOCTb nons
TOYEYHOro AMnons.
Monspuaaums
ananekTpukos. BekTop
3NeKTPMYecKoro
CMeLleHNs.
OwnanekTpuyeckas
BOCMPUNMYUBOCTb U
ananekTpuyeckas
NPOHNLAEMOCTb Cpefbl.
[Mbe303nekTpuKu,
NMUPO3NEKTPUKMN,
CErHeTo3/IeKTPUKN.

JomMallHee

17. 2 4 2 0 0 3aJaHune

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 13 n3 53. 111 yHlf[

S OEMALR G



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 18. Tema 18.
[MoCTOSAHHbIN
9NEKTPUYECKMI TOK.
Cwna Toka, NNOTHOCTb
Toka. 3akoH Oma ons
OLHOPOAHOrO yyacTka
uenn. ConpoTtusBneHne
npw NOCnenoBaTeibHOM
1 napannenbHOM
CcoeNHEHNN
NPOBOAHNKOB.
18.|YnenbHoe 2 5 2 0 0
COMPOTUBNEHUNE U
yoenbHas
NpPOBOAUMOCTb. 3aKOH
Oma B
andgopepeHumnanbHoOm
hopme. CTOPOHHME
CUnbl.
OnekTpoaBMXyLLas
cuna. 3akoH Oma ons
HEeO4HOPOL4HOro
yyacTka uenu.

Tema 19. Tema 19.
YpasHeHua Knpxrodoa.
3akoH xoyna?/leHua
NS yyacTka uenu.
ONEeKTPMYECKNI TOK B
rasax, anekTponurax, B
Bakyyme. Tepmosac.
TepMmonapa, sBneHuns
19.|3eebeka, MNenbTbe, 2 6-9 8 0 0
TomcoHa.
ONeKTpoBaKyyMHbIe
npvbopsbl.
[MonynpoBoOHUKY N- 1
p- TMNa.
[MonynpoBoOOHUKOBbIN
avon, bunonsipHble
TPaH3UCTOpbI.

YCTHbIA OnpocC

KONnoKkBnym

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 14 n3 53. 111 yHlf[

S OEMALR G



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bupobl n ya

Cbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

20.

Tema 20. Tema 20.
MNocTosiHHOE MarHUTHoe
none. Bektop
MarHUTHOW MHIOYKLUNN.
3akoH Amnepa u cuna
Amnepa. Cuna
NopeHua. 3akoH
Buo-Casapa-/lannaca.
MarHuTtHOe none
NPSMOro NPOBOAHMKA C
TOKOM. MarHutHoe none
BHYTPY 6ECKOHEYHOrO
coneHonga. Cnnosble
NIMHAWX MarHUTHOrO NONS
MarHuTHbIA Mnonb.
MoMeHT cun,
NEeNCTBYIOWMX Ha BUTOK
C TOKOM B OOHOPOAHOM
MarHUTHOM none.
HamarHunyeHnHoctb.Hanp
MarHMTHOro nons.
MarHuTtHas
NPOHULLAEMOCTb,
MarHMTHas
BOCMNPUMMYUBOCTb.
Inamarnetmkn,
napamarHeTuku,
doeppomMarHeTuku.
3akoH Kiopu-Belicca.
AHTUGOEepPO-MarHeTmkuy,
doeppuMarHeTUKu.
MMeTtna ructepesuca,

OJOMEeHHasA CTPYKTypa.

AXEHHO

10, 11

CTb

YCTHbI OnpocC

PernctpaumoHHbIn Homep
Crpanunua 15 n3 53.

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

ARl | AL O



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl v yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax) KOHTpOns

Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

21.

Tema 21. Tema 21.
MarHuTHbIA NOTOK.
3aKoH
9NEeKTPOMarHUTHOM
nHaykumm dapapes.
Mpaswuno JleHua.
CamounHagykums.
WHOyKTUBHOCTb.
OHEPrns MarHNTHOro
nons. NHOyKTUBHOCTb 1
€MKOCTb B Lensx
nepeMeHHOro Toka.
lMocnenoBaTenbHbIN U
napan-nenbHbln
konobaTtenbHble
KoHTypa. [LobpOTHOCTb,
LEKPEMEHT 3aTyxaHus.
CBobogHble,
3aTyxawouwue,
BbIHYXXEHHbIE
konebaHus B
konebaTenbHOM
KOHType. Pe3oHaHc
TOKOB W HaNpPsixXeHuiA.
TpaHcdopmartop.

12-15

NMMCbMEHHas
0 paboTta

22.

Tema 22. Tema 22. Tok
cMelweHns. Cuctema
ypasHeHnin Makceenna
B MHTErpanbHOM 1
andppepeHunanbHoOm
Buae. YpaBHeHne
NnaocKom
9N1eKTPOMarHMTHOM
BOJ/HbI, BOJTHOBOE
ypaBHeHue. CBoicTea
9NEeKTPOMarHUTHbIX
BONH. BekTop YMoBa-
MonHTMHra. SdpdoekT
Xonna.

16-18

TeCTUpPOBaHMe

PernctpaumoHHbIn Homep
Ctpanunua 16 n3 53.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

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

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

23.

Tema 23. Tema 23.
Pa3sutme
npencrasneHni o
npupoe ceerta.
MoHsTMe o
KOrepeHTHOCTK
9NEKTPOMarHUTHbIX
BOSH. VIHTepgoepeHuns
ceeta. Metonpbl
HabnooeHns
NHTepdepeHunmn ceeTa.
Pacuer
NHTEpPdOEPEHUNN OT 2-X
NCTOYHMNKOB CBETA.
WNHTepdepeHuns B
TOHKWUX MNEHKax.
NHTepdepeHLMOHHbIE
npmbopbl 1 NX
NPUMEHEHNE.

YCTHbI Onpoc

24.

Tema 24. Tema 24.
MpuHUMn
[MtonreHca-®dpeHens.
Meton 30H PpeHens.
SBneHvie ondppakumn.
Oudppakuns dpeHens
Ha Kpyrnom oTBepcTum,
Ha Henpo3pa4yHoM
ancke. dudopakumns
®dpayHrodepa Ha wenu.
OundppakunoHHas
pewetka. [(naBHble
MakCHMyMbl U1
DOMONHUTENbHbIE
MVHUMYMb.
[MpumeHeHwue
AngopakLMOHHOW
peweTku.
Paspewarowas
CNOCOBHOCTb.
Oundppakuns

PEHTreHOBCKUX Ny4Yen.

2,3

MMCbMEHHas
paboTta

PernctpaumoHHbIn Homep
Ctpanunua 17 n3 53.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

25.

Tema 25. Tema 25.
Oucnepcus ceeta.
OneKkTpoHHas Teopus
ancnepcum ceeta.
MornoweHwne ceeTa.
3akoH byrepa.
EcTecTBeHHbIN 1
NONSpPU30BaHHbIN CBET.
3akoH Mantoca ans
NonNspn30BaHHOro
cBeTa. 3aKoH
Bptoctepa. [sorHoe
nyyenpenomneHue.
NckycctBeHHas
aHmsoTponus. ekt
Keppa. BpauweHnue
MNOCKOCTU
nonspusauun. ekt
®dapages.

YCTHbI Onpoc

26.

Tema 26. Tema 26.
Tennosoe n3ny4yeHve un
ero XxapakTepucTuku.
3akoH Kupxrogoa ons
paBHOBECHOIO
n3nyy4eHunsi. ABCONOTHO
yepHoe Teno. 3aKkoH
CredhaHa-bonbuMaHa.
3akoH cmeleHns Buna.
®dopmyna
Penes-xuHca.
®dopmyna lNnaHka.
BHewHun gootoadpdpekT
N ero 3aKoHbl.
YpaBHeHve DVHWTeNnHa
NS BHELWHero

dooToapdpekTa.

5,6

MMCbMEHHas
paboTta

PernctpaumoHHbIn Homep
Crpanunua 18 n3 53.

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bupobl n ya

Cbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

27.

Tema 27. Tema 27.
Mognenb aToma
Pesepgopna.
3aKOHOMEpPHOCTH B
CreKkTpe nany4yeHuns
atoma sogopopja.
Moctynatbl bopa.
Mognenb aToma bopa.
OnbiTbl dpaHka n
epua.
KopnyckynsipHo-BONHOBG
Oyann3m CBOWCTB
BelwecTsa. OddekT
KomntoHa. BonHbl oe
Bpoinsa n nx ceoicTea.
CooTHoweHune
HeonpeneneHHocTn
eli3eHbepra.
BonHoBas coyHKUMS 1
€€ CTaTUCTUYeCKuni
cmbicn. Obuwee
ypaBHeHune
WpenuHrepa
HepenaTUBUCTCKOW
KBAHTOBOW MEXaHUKWN.
YpaBHeHve
WpennHrepa ons
CTaunoHapHbIX
COCTOSIHUN.

n

npe3eHTauus

PernctpaumoHHbIn Homep
Crpanunua 19 n3 53.

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 28. Tema 28.
KBaHTOBbIE YMCHa, X
JON3NYECKNIA CMbICH.
MoHsaTne 06
oneparopax
PU3NYECKUX BENNYUH.
CpenHee 3HayeHune
PU3NYECKUX BENNYNH 1
MaTpUYHbIE 3NIEMEHTbI.
YpaBHeHve
WpennHrepa.
CooTHoweHune MMCbMEHHas
28.|HeonpeneneHHoCTH 3 10,11 4 0 0 pabota
eli3eHbepra.
MNpocTpaHcTBEHHOE
pacnpeneneHue
NNOTHOCTU
3NeKTPOHHOro obnaka B
atome Bogopoa.
MarHuTHble CBOMNCTBA
aromoB. OnbiTbl WTepHa
n Nepnaxa. CnuH
anekTpoHa. CnuHoeoe
KBAHTOBOE YMCNO

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrpaHuua 20 13 53. 158 YHH

S OEMALR G



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bupobl n ya

Cbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

29.

Tema 29. Tema 29.
PeweHwne ypaBHeHuWs
WpenonHrepa ons
BOOOPOA0-NOA0OHBIX
atomos. [MpuHumn
Maynwu. Pacnpenenexve
SNEeKTPOHOB B atome Nno
COCTOSAHUSIM.
MNepunoonyeckas
cuctema MeHoeneesa.
BpawarenbHble,
KonebarenbHble 1
SNEKTPOHHbIE CMEKTPHI
Monekyn.
PeHTtreHoBsckune
cnekTpbl. CNOHTaHHOE 1
BbIHYXXEHHOEe
n3nyyeHve OOTOHOB.
MpuHUnn paboTbl
KBAHTOBOIO
reHeparopa.
TBepaoTenbHbie U
rasopaspsnHble
nasepsl. Nx
npuMeHeHne. AOHOHbI.
TennoemkocTb
KpucTtannm4eckomn
peweTKn. SNemMeHTbI
30HHOW Teopun B
Kpuctannax. [oHsaTHe o
KBAHTOBOW CTaTUCTMKE
®depmu-Lupaka.
YposeHb Pepmu.
CBepxnpoBoanMOCTb.

12,13

YCTHbIA OnpocC

PernctpaumoHHbIn Homep
Crpanunua 21 n3 53.

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bupobl n ya

Cbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

30.

Tema 30. Tema 30.
CTpoeHune atoMHbIX
anep. Maccosoe u
3apsnosble yncna
HyKnoHbl.
Baaumopencteune
HyknoHoB. CBowcTea u
npupoaa S4epHbIX CUn.
N3oToNbI, n30bapsi.
CnvH 1 MarHUTHbIN
MOMEHT sapa. AaepHbii
MarHUTHbIA pe30HaHC.
ONEKTPOHHbIN
napamarHuTHbIn
pe30oHaHC.
EcTtectBeHHas
pagnoakTUBHOCTb
3aKoH pagnoakTMBHOro
pacnapa. anbga- beta-
ramma-pacnag.
B3anmonpespatieHuns
HYK/IOHOB Npw pacnage.
SoepHble peakumm un
3aKOHbl COXPaHEeHus.
Peakumnsa nenexus
anep. LlenHasa peakuns
neneHvsa aoep.

SlnepHblii peakTop.

14,15

NMMCbMEHHas
paboTta

PernctpaumoHHbIn Homep
Crpanunua 22 n3 53.

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

ARl | AL O



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Buabl n yachbl
ayauTopHOM paboThbl,

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

Tema 31. Tema 31.

Baaumopencteune

pPaanoakTnBHOro

N3ny4yeHuns c
BewecTeoM. [NoTepun
SHepruu, Kkpmeas
Bperra, npober.
MexaHn3Mmbl
B3aMMOOENCTBUA,
BMSAHNE Ha CBOWCTBA
cpenbl. MNoHaTne o
DO3UMETPUN.
MornoweHHas nosa.
OcobeHHoCTH
B3aMMOOelncTBnS
ramma-KBaHTOB U
HEeNTPOHOB C
31.|sewectsoMm. Nepenaya 3 16-18 6 0 0
SHeprum
ramma-uany4yeHus
BELeCTBY, KepMa U
nornoweHHas nosa.
®dunsnyeckne OCHOBbI
nosumetpun. Pacuyet
3awnTbl OT
NOHU3NPYHIOLLMX
N3ny4yeHui.
TepmosinepHas
peakums n npobnemsi
yrnpasneHus eo.
OneMeHTapHbIe
yacTuupbl. KocMuyeckoe
n3ny4veHve.
BaaumonpespaliaemMocTh
SNEeMEHTapHbIX YacTuL.

Tema . NTorosas
doopma KOHTpons

Tema . Torosas 3 0 0 0 3K3aMeH
doopma KOHTpoOns

WNtoro 108 10 8

TecTmpoBaHune

3a4ert

4.2 CopepxaHvue oUCLUMNMUHbI

Tema 1. Tema 1. BeepeHue lNpenmer u metonbl pusnkn. dusnyeckune mogenu. Ceoncrea
npocTpaHcTBa u BpemeHU. Cucrtemol eguHUL, usmepeHus. NoHsiTMe paamepHocT. EauHULbI
M3MepeHns paccTositHU u BpemeHn B cucteme CU. CamoctositenbHo: NU3amepeHue 60bLUnX 1
ManbiX pacCTOAHMI U BPEMEH.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

dunsunyeckne mogenn. CeorcTtea NPOCTpaHCTBa N BPEMEHMN. Cuctembl egmHnL, N3MEpPEHUA. MoHsATne
pa3MepHOCTH. EonHnupl N3MepPeHn4 paCCTOFIHI/IVI N BpEMEHN B CUCTEME CWu.

npaktudeckoe 3aHsitne (1 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Crpanunua 23 n3 53. SRR 3.0

o



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

MepemelleHne, CKOPOCTb, yckopeHue. Mpsamasi u obpaTtHas 3ama4n KMHEMaTUKN.

Tema 2. Tema 2. KuHematnka Cuctembl oTcueta U cucteMbl KoopauHar. NMpeobpasoBaHus
KoopauHat. CuHXxpoHu3auusi yacos. [epemeleHue, CKOpoCTb, yckopeHue. MNMpsimasa n
obpaTtHasi 3agaum KMHeMaTuKu. Yrnosasi CKOpOCTb U yrnosoe yckopeHue. NMpeobpasoBaHus
Fanunesi. CnoxeHue ckopocten. UHBapuaHTbl Nnpeobpa3oBaHWU (OMHA, UHTEpPBan BPEeMEHW,
yCKOpeHue).

NeKLnoHHoe 3aHsiTue (2 4aca(os)):

CucteMbl oTcHeTa U cucteMbl koopanHat. [NpeobpasoBaHus koopanHat. CMHXPOHM3aUNs 4acos.
MepeMelueHne, CKOpOCTb, YCKOpPeHue. VIHBapraHTbl Npeobpa3oBaHmnii (AnnHa, MHTepBan BPEMEHW!,
YCKOpPEHME).

naboparopHas pabora (1 4aca(oB)):

SBneHune oudppakuun. dudopakums dpeHensa Ha Kpyrnom 0TBEPCTUM, HA HENPO3Pa4yHOM
ancke. dudopakumns ®payHrodepa Ha wenu. JugopakumMoHHas peweTka.

Tema 3. Tema 3. luHaMU4yeCcKMn MeTon onmcaHMsa MmexaHmyeckux cucreMm. Macca v nmnynbsc
MaTtepuanbHon TOUKU. NMoHATne cunbl 3aKoHbl AUHaMUKKN HbroTtoHa. UMnynbc cuctembl
MaTtepuanbHbIX Toyek. LleHTp macc. YpaBHeHUue OBUXeHus LeHTpa macc. MoMeHT uMnynbca
CUCTEeMbl MaTepuanbHbIX TOYEK U MOMEHT cuibl. CooTHOLIEHMe Mexay HuMu. Pabota cun.
Knaccudpmkauusa cun. TpeHue. TpeHue cyxoe un Bsi3koe. TpeHUe CKONMbXEeHUs, Ka4eHus,
NoKos.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
LHaMnyeckmini MeTon onucaHmsi MexaHm4eckux cuctemM. Macca v umnynbc MatepuanbHOM TOYKM.
naboparopHas pabora (1 4aca(oB)):

Owuncnepcusa ceeta. 3akoH Mantoca ong nonapu3oBaHHoOro ceeta. [lBoriHoe
nyyvenpenomneHve.BpalieHne nnockocTy nonspusaumm.

Tema 4. Tema 4. 3aKOoHbI cOXpaHeHUs1 B MexaHuKe KnHeTuyeckasi U noteHuuanbHas 3Heprus.
OHeprusa B3aMMoaencTBuA. 3aKOHbl COXpaHeHUs B MexaHuke. CBA3b 3aKOHOB COXpaHEHMUsA Co
CBOMCTBaMM NpocTpaHCcTBa-BpeMeHU. YpaBHeHue Meuiepckoro. dopmyna Limonkosckoro.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

3akoHbl coxpaHeHus B MexaHuke. CBsA3b 3aKOHOB COXpPaHEHWs CO CBOMCTBaMU
NPOCTPaHCTBA-BPEMEHM.

naboparopHasi pabora (1 4aca(oB)):

BHewHnn ooTospdrekT 1 ero 3aKkoHbl. TennoBoe nany4yeHne n ero XxapakTepucTuku.

Tema 5. Tema 5. OcHOBbI MexaHUKK abcontoTHO TBepaoro Tena CteneHn cso6o.abl TBEPAOro
Tena. PaanoxeHve ABMXeHUA TBepaooro Tefa Ha nocrynaresbHoe U BpawiatenbHoe. Yribl
Aunepa.YpaBHeHUs1 ABNXeHUs TBepaoro tena. KnHetnyeckas aHeprus Tsep,ooro rena.
MowmeHT nHepuuu Tena. TeH30p uHepLUMW. [NaBHbIe OCU U rMaBHble KOMMOHEHTbl TeH30pa
mHepuun. Teopema lMNounreHca-LLtenHepa. Ceoncrea rupockonos. Hytauusa v npeueccus.
NMprMeHeHns rMpocKonos.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

OcCHoBbI MexaHUKn abCcontoTHO TBEPOOro Tena CteneHn ceoboapl TBEPLOOro TENA. PasnoxeHune
OBNXEHNA TBEPAOro Tefia Ha noctynaresibHoe 1 BpalwaTtenbHoe. Yrnbl SVlnepa.YpaBHeHm
OBNXEHNA TBEepAoro tena.

npaktudeckoe 3aHsitne (1 yaca(os)):

YpaBHeHus LBUXeHNs TBepLoro Tena. KnHetnyeckas aHeprus tBepLoro Tena. MoMeHT nHepuum
Tena. TeH3op nHepuun.

naboparopHas pabora (1 4aca(oB)):
3aKkOHOMEpPHOCTU B CNEKTPe N3Ny4eHust atoMa Bo4opoaa.

Tema 6. Tema 6. OCHOBbI MEXaHUKM XUOKOCTeN U ra3oB mppocrarmka. 3akoH lNackans.
3akoH Apxumepa. NnasaHue Ten. [aBneHne XuaKoctu n rasa. bapometrpuueckas cpopmyna.
KunHemaTtuyeckoe onucaHue Xuaokocrten v razos. CtaumoHapHoe TeueHue naeanbHOn
XUOKOCTU. YpaBHeHUe dunepa n 3aKkoH BepHynnu. Baskoctb. ConpoTusneHne ABMXEHUIO B
Xunpkoctsix. CamoctosiTenbHO: )KMAKOCTHbIN MaHOMETP. N3meputenbHbie Tpy6KM.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OcHoBbI MEXaHWKM XnakocTen 1 razos [ mapoctatmka. 3akoH Nackans. 3akoH Apxumea.
MnaBaHue Ten. [laBneHne XnaoKocTn u rasa.

naboparopHasi pabora (1 yaca(oB)):

MarHuTHble cBOMCTBa aTOMOB.

Tema 7. Tema 7. CtaTucTnyeckoe onucaHue onucaHusa ssneHun. UpeanbHbin ras -
npocrenwas Moaenb CTaTUCTUYECKON cucteMbl. MMKpPO- N MakpoCcKonMyeckue COCTOSIHUS
cuctembl. Pnyktyaumu. [lasneHue rasa. PacnpeneneHna Makceenna-bonbumaHa,
depmu-upaka, bose-dnHwTenHa. OCHOBHOE ypaBHEHME KMHETMYECKOW Teopuu.
Temneparypa. PacnpegneneHue aHeprum rno creneHsim ceobonbl. Ctatuctuyeckasi cymma
COCTOSIHMN.

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

CraTtuctuyeckoe onvcaHne onucaHus seneHunin. loeanbHoli ras - npocTenias Mmoaens
CTaTUCTNYeCKOM cucTtemMbl. MUKPO- 1 MaKpOCKONUYECKNe COCTOSHUS CUCTEMBI.

npaktnyeckoe 3aHsitne (1 yaca(os)):

OCHOBHOE ypaBHEHWEe KMHeTU4eckon teopun. Temneparypa. PacnpeneneHve sHeprum no CTeneHsm
cBoboabl. TepMoarHaMn4eckoe 1 CTaTUCTNHECKOEe NOIKOBAHME SHTPOMUN.

Tema 8. Tema 8. TepmoaouHammnyecku meton. NepBoe Hayano TepMmoaHaMUKU. PYHKLUMN
cocTosiHusA. O6paTuMbie M Heob6paTuMbie npouecchbl. TeNNOeMKOCTb, BHYTPEHHSASI 3HEeprus
noeanbHOro rasa. TennoemkocTb uaeanbHoro rasa. Npoueccobl B uaeanbHbIX ra3ax .
Llmknnyeckue npouecchbl 1 TennoBble (xonoaunbHbie) mawmHbl. KM 0. Llukn KapHo n ero
Knnm. Bropoe Hauano tepMmoauHaMmkn. Teopembl KapHo. AGcontoTHasi TepMoauHaMmyeckas
wKana remneparyp. HepaseHcTBo Knay3uyca. 9HTponus. TepmognHammyeckoe u
cTaTMcTM4YecKoe ToNKkoBaHue 3HTponuu. Ctatuctuyeckasa coopmynuposka ll Hayana
TepMoauHamukun. Teopema HepHcta. TepMoaMHaMuyeckue pyHKLMUN U NOTEHUManbI.
Cratuctuyeckasi cyMMa COCTOSIHUMA U TepMOAUHaMUYecKue noTteHumnanbl.

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

TepmoanHamuyecknii metoq. MNepeoe Havano TepmoamHammnkm. @yHkumm coctosiHns. Obpatumble n
HeobpaTuMble npoLecchl.HTponus. BTopoe Havyano tepmoanHamukn. Teopembl KapHo.
npakTudeckoe 3aHsitne (1 yaca(os)):

TennoeMkoCTb, BHYTPEHHSAS 9HEPrus naeanbHOro rasa. TennoeMkocTb naeanbHoro rasa.
naboparopHasi pabora (1 4aca(oB)):

S O0epHbIA MarHUTHBIA Pe30HaHC. DNEKTPOHHbBIN NapaMarHUTHbIV pe3oHaHc. EctecTBeHHas
pannoakTMBHOCTb. 3aKOH pPaanoakTMBHOrO pacnaga. anbda- 6eta- ramma-pacnag.

Tema 9. Tema 9. PelueHne 3apay no KkBasmctaTMyecKum maonpoLeccam B naeanbHbIX rasax.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

MeToauka peweHns 3agay no KBasuctaTtnyeckum n3onpoLeccam B naeanbHbIx rasax.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

PeweHne 3apnay no kBas3ncTatM4yecknM N3onpoLeccam B naeasnbHblX rasax.

Tema 10. Tema 10. MexmonekynsipHoe B3anmoaencteme. Cunol BaH-gep-Baanbca. NMoteHuman
lNeHHappa-[xoHca. XuMuyeckas cBs3b.

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

Cwunbl Ban-pep-Baanbca. MexmonekynsapHoe B3aumogenctene. Cunol BaH-gep-Baanbca.
MoteHunan JleHHapaa-I[xoHca. Xumuyeckas CBSA3b.

naboparopHas pabora (1 4aca(oB)):

Tema 11. Tema 11. PeanbHblie rasbl U XnaKoCcTu. YpaBHEHNSA COCTOSIHUS pearibHbIX ra3oB.
YpaBHeHue BaH-aep-Baanbca. 9kcnepumeHTanbHblie n3otepmbl Ban-gep-Baanbca.
Kputnuyeckoe cocrosiHue. Npumep cdpazoBoro nepexona ras-xXuaKkocTtb. Teopetuyeckue
n3ortepmMbl BaH-pep-Baanbca. MetactabunbHble cocTosiHus. Kputnueckme napameTpbl.
AdbhekT O xoyna-TomcoHa. MeToabl cXnxeHus razoB. OCHOBHble CBOWUCTBA U
XapakTepucTukm Xupakocrtein. lMoBepxHoCTHOe HaTsXeHUe. KanunnsipHblie ABNEeHUS.
lNoBepXHOCTHO aKTMBHbIE BeLL,eCTBa.

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

PeanbHble rasbl 1 XUAKOCTW. YpaBHEHNS COCTOSIHUS peanbHblX ra3oB. ddgpdpekT [xoyns-ToMcoHa.
MeTonbl CXuxeHusi ra3os. NoBepxHOCTHOe HaTsxeHue. KanunnspHole sBneHns. MoBepxHOCTHO
aKTUBHbIE BeLecTBa.

naboparopHas pabora (1 4aca(oB)):

Tema 12. Tema 12. TBepable Tena. NpusHakn KpUcTanInyeckoro COCToAHUA (aHM3oTponus
couanyeckux CBOMCTB, AanbHUN NOPAAOK, ha3oBble Nepexonbl). Tennosble CBOUCTBA
TBepAbiX Ten. TennoeMKocTb, Mogenb DUHLUTENHA, QuHWTenHa-ebasn. Teopema Oebas.
TennoBoe pacwmpeHun. CamoctosiTeNibHO: CUMMETPUN KPUCTAIIMYECKON peLLeTKun

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

[Mpn3Hakm KpUCTanIM4eckoro COCTOSAHNS (aHN30TPONUA PU3NYECKUX CBOMCTB, OaTbHUN NOPSALOK,
(prasoBble Nepexoabl). Tennoeble CBOWCTBA TBEPAbIX TEN. TennoemMkocTb, MofeNb DNHIWTENHa,
SliHwTelHa- Nebas.

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

Tema 13. Tema 13. da3oBbie nepexonbl. 0606LwW,eHHaa doopmynupoBKa (cha3oBble
AuarpaMmbl, yCNOBUSA paBHOBecus pas, TepMoanHammyeckoe onmcaHue ¢pasoBbix
nepexonos | u Il popa). TponHas Toyka. CamocrtosTenbHo: Nonumopdgnam n nonumopdcpHbie
npespalLeHuUs. CBepxTeKy4yecTb U CBEPXNPOBOAVUMOCTb.

JNeKuMoHHoe 3aHsiTne (2 4aca(oB)):
daszosble nepexonbl. O60bLeHHas doopMynnpoBka. TpoHas Touka.
npakrtnyeckoe 3aHsitne (1 yaca(os)):

Tema 14. Tema 14. Npoueccbl nepeHoca. O6LLee onpeneneHne M BuAbI NPOLLECCOB NepeHoca.
AMnupuryeckune 3aKoHbl Ass ra3os lNpoueccbl nepeHoca B XUAKOCTSAX U TBEPAOM Tene.
CamMocrositenbHo: lNpouecchbl nepeHoca B pa3peXeHHbIx raszax. Bakyym. NonyyeHune n
n3MepeHne BaKkyyMma.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Mpouecchl nepeHoca. Obuee onpeaeneHre 1 BUObI MPOLECCOB NepeHoca. dMMMPUYECKMe 3aKOHbI
ans rasos MNpoLecchl nepeHoca B XUOKOCTSX U TBepAoM Terne.

npakTudeckoe 3aHsitne (1 yaca(os)):

Tema 15. Tema 15. 3akoH KynoHa. MNpuHuMn cynepno3nuumn. 3aKoOH CoOXxpaHeHUs1 3apsna.
HanpsixeHHOCTb anekTpuyeckoro nons. Cunosbie NMHUM anekTpuyeckoro nons. MNorok
BEKTOpa Hanps)XeHHOCTU aneKkTpuyeckoro nonsi. Teopema MNaycca. Pabota no nepemeLL,eHuo
3apsna BO BHELUHEM 3/ieKTpocTatuyeckom none. NoreHUNanbHOCTb KYTIOHOBCKUX CU.
MNMoTteHuuanbHasa 3Heprus 3apsiga. NoreHuman. CBA3b NOTEHUMaNa U HaNPAXeHHOCTU
3N1eKTPOCTaTUYECKOro Nons. ANeKTpuyeckoe rnose B CAMMETPUYHbIX pacnpeneneHumn
3apsnos.

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

3akoH KynoHa. lNpuHumn cynepnoadmumn. 3akoH coxpaHeHus 3apsaa. HanpsxeHHoCTb
anekTpuyeckoro nons.Teopema ["aycca. NoTeHumanbHas aHeprus 3apsaa. MNoteHunan. Cesa3b
noTeHuuana n HanpPsXeHHOCTU 3NeKTPOCTaTUYEeCKOro nons.

Tema 16. Tema 16. [poBOAHUKM B INEKTPUYECKOM none. AKpaHUpoBaHue
3NEeKTPOCTaTMYEeCKOro Nons NpoBoaHMKoOM. Meton nsobpaxeHun ons nposoasiLen
NI0CKOCTU U ANl NPOBOASILLLEro 3a3eM/IeHHOro Lwapa. 9neKkrpuyeckasi eMKOCTb YeAMHEeHHOro
NpoBOAHMKA, EMKOCTb KOHAeHcaTopa. EMKOCTU NnocKoro, LnnHapru4eckoro u
ccpepuyeckoro KoHaeHcatopoB. EMKOCTb napannenbHoO U nocnenoBaTeibHO COeaNHEHHbIX
KOHOeHcaTopoB. dHeprusa 3apsXeHHOro KoHaeHcaropa.

NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

MpoBoaHUKM B anekTpuyeckom none. Meton nsobpaxeHuii ons NpoBoasLen NNockoCT 1 Ans
NPOBOASILLErO 3a3€M/IEHHONO LWapa. dNekTpnyeckas eMKOCTb YeANHEHHOro NPOBOAHMKA, EMKOCTb
KOHAeHcaTopa. SHeprus 3apsXeHHOro KoHaeHcaTtopa.
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Tema 17. Tema 17. SnekTpuUyeCcKU AUNOJNbHbLIA MOMEHT pacnpeneneHus 3apsnos. NoreHunan
nons ToyeyHoro gunonsa. HanpsaxeHHoOCTb Nons ToyeyHoro aunons. NMonapusauusa
AOV3NeKTPUKOB. BekTop anekTpuyeckoro cMelLeHus. [lnanekrpmyeckas BOCNIPUNMYNBOCTb U
AuaneKkTpuyeckasa npoHuuaemMocTtb cpeabl. [be3031eKTPUKU, MUPOINEKTPUKMN,
CerHeToaNneKkTpUuKu.

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

SﬂeKTpI/IHeCKI/IIZ OVNONbHbIA MOMEHT pacnpeneneHns 3apsnos. [MoTeHuman nons ToO4e4YHOro Annons.
BeKTOp ON3NEeKTpn4eckKoro cMmeweHuns. ﬂ,I/IGJ'IeKTpI/I‘-IeCKaH BOCMPUNMYMNBOCTb N ON3NEKTpun4eckKas
NPOHMLIAEMOCTb Cpenbl.

Tema 18. Tema 18. NMNocTosiHHbIN aneKTpU4yecku ToK. Cuna Toka, NMOTHOCTb ToKa. 3aKoH Oma
Ans oAHOPOAHOro yyactka uenu. ConpoTtueneHue npu nocnenosareibHOM U napannenbHOM
coeauHeHUN NPOBOAHUKOB. Y aenbHOe CONpoTUBAeHne U yaenbHasi NpoBOAUMOCTb. 3aKOH
Oma B auddpepeHumnanbHon cpopme. CTOpoHHUE CUnbl. ANeKTpoaBUXYLLLas cuna. 3akoH OMa
AN HeOQHOPOAHOrO y4YacTKa uenw.

JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

[MocToaHHbIN anekTpuyeckunin Tok. Cuna Toka, NNOTHOCTb Toka. 3akoH OMa ans o4HOPOLHOro
yyacTtka uenu. ConpoTmeneHue npu nocnefosaTenbHOM U napanienbHOM coeauHeHUn
NpoBoAHNKOB. CTOPOHHME CUNbl. DNekTpoasmxywas cuna. 3akoH Oma ans HeogHOPOOHOro
yyacTtka uenu.

Tema 19. Tema 19. YpaBHeHnsa Kupxrocpa. 3akoH IO xoynsa?JleHua ons yyactka uenu.
AnekTpUyeckumn ToK B rasax, afieKTponurax, B Bakyyme. Tepmoagc. Tepmonapa, sBneH1A
3eebeka, NMNenbTbe, ToMCOHA. ANeKTPOBaKyyMHble Npubopbl. MonynpoBoOAHMKMY N- U p- TUNA.
MonynpoBoaHNKOBbLIN AnoA, 6UNONSipHbIE TPaH3UCTOPbI.

JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

YpasHeHus Knpxrodpa. 3akoH Lxoynsa?/leHua ons yqacrka uenun. SnekTpruyeckuin Tok B rasax,
anekTponutax, B Bakyyme. Tepmoaac. Tepmonapa, seneHnst 3eebeka, lNenbtbe, TOMCOHa.

Tema 20. Tema 20. NMocTosiHHOEe MarHMTHOE none. BekTop MarHUTHON MHAOYKUUKU. 3aKOH
Awmnepa n cuna Amnepa. Cuna JlopeHua. 3akoH buo-Casapa-J/lannaca. MarHutHoe none
NpPsiIMOro NpPoBoAHMKa ¢ TOKOM. MarHuTHoe none BHyTpu 6eCKOHEYHOro coneHounaa. Cunosble
NIMHUU MarHUTHOro nonst MarHuTHbIN Aunonb. MOMEHT cun, AEeNCTBYIOLLUX HA BUTOK C TOKOM B
OOHOPOOHOM MarHUTHOM none. HamarHuyeHHocTb.HanpsXeHHOCTb MarHUTHOrO NMOns.
MarHutHas NnpoHML,aeMOCTb, MarHUTHasi BOCMpPUUMYUBOCTb. [lnaMarHeTuKu, napamarHeTvmku,
ceppomarHeTukun. 3akoH Kiopu-Bencca. AHTUDeppo-MarHeTuku, cheppumarHetTvmku. MNetnsa
rucrepesuca, oOMeHHas CTPyKTypa.

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

[MocTosHHOE MarHuTHoe none. BekTop MarHUTHOM MHAyKumMn. 3akoH Amnepa n cuna Amnepa. Cuna
NopeHua. 3akoH buo-Casapa-/lannaca. MarHMTHoe none NPSMOro NPOBOAHUKA C TOKOM.
HamarHnyeHHoCTb.HanpsaxeHHOCTb MarHUTHOro nong. MarHnTHas NpoHMLaeMoCTb, MarHUTHas
BOCMPMMMYMBOCTb. [lnamarHeTnkun, napamarHetuku, goeppomarHetnkun. 3akoH Kiopu-Bericca.

Tema 21. Tema 21. MarHUTHbIA NOTOK. 3aKOH 3N1eKTPOMarHUTHOM UHAYKUN Papapes.
MpaBuno JleHua. CamonHaykumsa. UHAYKTUBHOCTb. QHEPrust MarHUTHOro Nnons.
MHOYKTMBHOCTb N eMKOCTb B LLensX nepeMeHHoro toka. lMocneposatesnbHbIA U
napan-nefbHbIA KonobartenbHble KOHTYpa. JLoOpPOTHOCTb, AeKpeMeHT 3aTyxaHus. CBo6oaHble,
3aryxaroLime, BbIHYXAOeHHble KonebaHus B KonebaresbHOM KOHTYpe. Pe30HaHC TOKOB 1
HanpsixeHun. TpaHcdopmaTop.

neKuMnoHHoe 3aHsiThe (8 yaca(os)):

MarHuTHbI NOTOK. 3aKOH 9NeKTPOMarHUTHON nHaykumm Papanes. MNpasuno JleHua.
CamonHaykums. NHOYyKTMBHOCTb. QHEPrms MarHMTHOro nons. VIHayKTMBHOCTb M €MKOCTb B LIENsX

nepeMeHHoro Toka. lNocnenosaTenbHbli U Napan-nenbHblil konobatenbHble KOHTYpa. Jo6poTHOCTD,
LNEKPEMEHT 3aTyxaHuns. Pe3oHaHC TOKOB 1 HanpsixeHuii. TpaHcdopmaTop.

Tema 22. Tema 22. Tok cMeLeHUA. Cuctema ypaBHeHU MakcBenna B UHTErpasnbHOM U
aucbdepeHumanbHOM Buge. YpaBHeHUe NIOCKOM 31eKTPOMarHUTHOW BOJHbI, BOJTHOBOE
ypaBHeHue. CBOMCTBa 3N1eKTPOMarHUTHbIX BONH. BekTop YMoBa- MNMonHTMHra. 3cdpcpekt Xonna.

JNeKuMoHHoe 3aHsitne (6 4yaca(os)):
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Tok cmeweHmns. Cuctema ypaBHeHUi A Makceenna B MHTErpanbHOM 1 andpdoepeHumnansHoOM BUae.
YpaBHEHWE NNOCKOW 9NeKTPOMarHUTHOM BOJHbI, BONIHOBOE YpaBHEHME.

Tema 23. Tema 23. Passutue npencrasneHun o npupone ceerta. [NNoHATUE O KOrepeHTHOCTU
3NeKTpPOMarHUTHbIX BONH. UHTepdepeHums ceeta. MeToabl HabnoaeHUs MHTepcepeHLUm
cseta. Pacuet nHtepcepeHLmm OT 2-X UICTOYHUKOB cBeTa. UHTepdhepeHL U B TOHKUX
nneHkax. UHTepdpepeHLMOHHbIE MPUOOPBI U UX NPUMEHEHME.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

NHTepdepeHumns ceeta. MeToabl HabnoaeHs nHTepdepeHummn ceeta. Pacuet uHtepdepeHumnm ot
2-X UCTOYHMKOB cBeTa. VIHTepdpepeHLMs B TOHKUX nneHkax. HTepdepeHUnoHHbIE NprMbopbl U NX
NpUMeHeHe.

Tema 24. Tema 24. NMpuHuun MNounreHca-dpeHena. Meton 30H PpeHens. SiBneHue
andcbpakuun. Oudpakuma PpeHenst Ha Kpyriom oTBepCcTUM, Ha Henpo3pa4yHoOM Aucke.
Adudpakunsa PpayHrodpepa Ha wenu. dudpakumoHHas pewletka. [naBHble MAKCUMYMbI U
AononHuTeNbHbie MUHUMYMbI. [TpMeHeHne andopakunoHHOW pelueTkn. Paspeluatowas
cnoco6bHocTb. Oucpakums peHTreHOBCKUX NyYen.

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

MpuHumn MNonreHca-dpeHens. Meton 3oH PpeHens. SesneHne andppakunn. dudppakums dpeHens
Ha Kpyrnom OTBEpPCTMM, Ha HenpoadpayHoM aucke. Jdudpakuns dpayHrogoepa Ha Wwenu.
LdundbpakunoHHas peleTka.

Tema 25. Tema 25. [lucnepcus ceeta. dNeKTPOHHaa Teopua aucnepcumn ceeta. lNMornoweHune
cBeTa. 3akoH byrepa. EctecTBeHHbIN U nonapu3oBaHHbIA cBeT. 3aKkoH Mantoca onsa
nonspusoBaHHOro ceeta. 3akoH bpiocrtepa. [lBorHoe nyyenpenomneHue. MckyccreeHHas
aHusoTtponusa. AhdekT Keppa. BpawieHue nnockoctu nonspmnsauun. dchdekt dapanes.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

OneKkTpoHHasa Teopns aucnepcum ceeta. lNornoweHne ceeta. 3akoH byrepa. ECTECTBEHHbIV U
nonsipn3oBaHHbIA cBeT. 3akoH Manioca ans nonsapusoBaHHOro ceeta. 3akoH bproctepa. [eoriHoe
nyyenpenomneHue.

Tema 26. Tema 26. Tennosoe N3ny4yeHUe 1 ero xapakrepmctukn. 3akoH Kupxrocpa ons
paBHOBECHOro usnyyeHms. Ab6contoTHO YepHoe Teno. 3akoH CtecpaHa-bonbumaHa. 3akoH
cMeLeHusi BuHa. ®opmyna Penes-IxuHca. ®opmyna lNnaHka. BHewHun cpoTtoachdekT u ero
3aKOHbI. YpaBHeHue DUHLITeNnHa ans BHelwHero dotoadhcpekra.

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):
Tennosoe n3ny4yeHne n ero XxapakTePUCTMKN U 3aKOHbl.BHEWHN hoTOIPAEKT 1 €ro 3aKOHbI.

Tema 27. Tema 27. Mopenb atoMma Pe3epdoopna. 3aKkOHOMEPHOCTHU B CMEKTPe N3NyyYyeHuUs
atroma Bogopopaa. Nocrtynarbl bopa. Mogenb atoma Bopa. OnbiTbl ®paHka u Mepua.
KopnyckynsipHO-BONHOBOM Ayanu3M cBOMCTB BewlecTBa. Acpchekt KomntoHa. BonHbl oe
Bpouns u ux ceoncrea. CooTHoLleHUe HeonpeaeneHHocTn MFenseHbepra. BonHoBasi oyHKLUSA
M eé cratuctmyeckum cmbicn. Obwee ypaBHeHue LLipeavHrepa HepenssiTMBUCTCKOM KBaHTOBOM
MexaHuUKU. YpaBHeHue LLipeauHrepa ans cralMoHapHbIX COCTOSAHUWN.

NeKLuMoHHoe 3aHsitne (6 4yaca(os)):

Mognenb atoma Pesepdopaa. 3akOHOMEPHOCTM B CMEKTPE N3nyyYeHns atoma sogopoga. [loctynartsl
Bopa. OnbiTbl ®paHka u Nepua. KopnyckynsapHo-BONHOBOW Oyann3m CBOMNCTB BelwecTsa. ekt
KomntoHa. Obuwee ypaBHeHue WpeaunHrepa. BonHbl oe bpoiins n nx ceoictea. CooTHOWEHME
HeonpegneneHHocTu Iein3eHbepra.

Tema 28. Tema 28. KBaHTOBbIE uncna, nx cpuanyeckum cmoicn. NMoHaTMe 06 onepatopax
cbmnanyeckux senuumH. CpeaHee 3HayeHne pmanyeckKux BeIMYuH U MaTpuyHble 3N1IeMeHTbI.
YpaBHeHue LLUpenuvHrepa. CooTHoWweHMe HeonpeneneHHocTn MenseHbepra.
MpocTpaHcTBEHHOE pacnpeneneHne NIOTHOCTU 3NEKTPOHHOro obnaka B atToMe Bogopoaa.
MarHuTtHble cBoncTBa atomoB. OnbiThl LLITepHa n Mepnaxa. CnuH anekTpoHa. CnnHoBoe
KBaHTOBOE YMCIIO

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

KBaHTOBbIE YMCna, X Puandeckunin cmoicn. MNoHATME 06 onepaTtopax PU3NYECKUX BENNYMH.
MarHuTtHble cBoricTBa atomoB. OnbiThl WTepHa n MNepnaxa. CnuH anekTpoHa.
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Tema 29. Tema 29. PewneHue ypaBHeHus LLipeauHrepa ons BOoopoao-noao6HbIX aTOMOB.
MpuHuun Naynu. PacnpepneneHne aneKTpoHOB B aTOMe MO COCTOAHUAM. Nepuognyeckas
cuctema MeHgeneeBa. Bpaw,arenbHbie, KonebarenbHble U 3NeKTPOHHbIE CNEKTPblI MONEKYI.
PeHTreHoBCKMe cnekTpbl. CNOHTaHHOE U BbIHYXAEHHOE n3nydyeHue ¢poTtoHos. MpuHumn
paboTbl KBaHTOBOro reHeparopa. TBepaoTenbHble U razopa3psgHbie nasepbl. Ux
npuMeHeHue. MOHOHbLI. TenI0eMKOCTb KPUCTANNINYECKOWN peLLeTKU. DneMeHTbl 30HHOW
Teopuu B Kpuctannax. lNoHsiTMe o KBaHTOBOM cTatucTuKke Pepmu-Lupaka. YposeHb depmu.
CBepxnpoBOANMOCTb.

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

PeweHue ypaBHeHus LpeanHrepa ons BoAopoao-nonobHbix atomos. MpuHumn Maynn.
PacnpeneneHne anekTpoHOB B atoMe rno coctosaHusM. lNMeproanyeckas cuctema MeHneneesa.
MpuHUKMN paboTbl KBAHTOBOrO reHepatopa. TennoeMKOCTb KPUCTaNIMYECKO peLeTKu.

Tema 30. Tema 30. CTpoeHune atoMHbIX saep. MaccoBoe u 3apsinoBble yncna. HyknoHb..
B3aumopnencraeme HyknoHoB. CBoOMCTBa M Npupopa saepHbix cun. Usotonbl, n3ob6apbl. CriviH n
MarHUTHbIA MOMEHT siapa. AAepHbIA MarHUTHbIA pe30oHaHC. ANEeKTPOHHbIA NapaMarHUTHbIA
pe3oHaHc. EcTecTBeHHasi paanMoakTMBHOCTb. 3aKOH paAnoakTMBHOroO pacnaaa. anbcpa- 6era-
ramMmma-pacnag. BzamMmonpeBpall,eHUs1 HYKNOHOB NpU pacnage. siaepHble peakumn U 3aKoHbI
coxpaHeHus. Peakunsa neneHus sigep. LlenHasa peakuus peneHus saep. sioepHbii peakTop.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

CtpoeHure atoMHbIx saep. MaccoBoe 1 3apsaoBble yncna. HyknoHbl. BaanmonencTemne HyknoHOB.
CeoiicTBa 1 npmpoaa aaepHbix cun. EctecTBeHHas paanoakTMBHOCTb. 3aKOH paanoakTUBHOMO
pacnaga. anbga- 6eta- ramma-pacnag. BsaumonpeBpalleHns HykKNoHOB Npu pacnage. SnepHoie
peakunm 1 3aKOHbl COXPAHEHMSI.

Tema 31. Tema 31. Bsaumonencteme paamoakTMBHOIro U3ny4yeHus c BellectsoM. Notepu
3Heprum, kpusas Bperra, npo6er. MexaHu3Mmbl B3aMMOAeNCTBUSA, BNUSIHUE Ha CBOMUCTBA
cpenbl. MoHaTMe 0 po3umetpum. MornoweHHas po3a. Oco6eHHOCTU B3aMMOLENCTBUS
ramMma-KBaHTOB U HEMTPOHOB C Bell,ecTBOM. [lepenaya aHeprum raMmMa-usny4yeHus BeLLecTBy,
KepMa 1 nornouieHHasa no3a. Pusnyeckme oCHOBbI A03UMeTpuU. PacueT 3alluTbl OT
MOHU3UPYOLLUX n3nydyeHun. TepmosipepHas peakums u npobiembl ynpasneHUs eto.
AneMmeHTapHble yacTuubl. KocMnyeckoe nsnydyeHue. BaanmonpespalliaeMoCTb 3/ieMeHTapHbIX
yactuu,.

JNIeKLMOHHOoe 3aHsiTune (6 4yaca(oB)):

B3anmopelicTBre paanoakTMBHOIO U3ny4yeHns ¢ BewecTsoM. [otepu aHeprum, kpusas bperra,
npober. MNoHaTne o no3umeTtpun. MornoweHHas no3a. OcobeHHOCTN B3aUMOaenCTBUS
ramMMa-KBaHTOB M HEMTPOHOB C BEWECTBOM. PacyeT 3awmTbl OT NOHUINPYIOWKX U3NTYYEHUI.
TepMosinepHas peakuusi n Npodbnembl ynpaBneHns ero. dneMeHTapHbIe 4YacTuLbl.

4.3 CTpyKTypa M copepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

Buabi
Hepens | camocTosiTenbHon [TPyA0eMKOCTb
ceMmecTpa paboTbl (B yacax)

CTYOEHTOB

dopMbl KOHTPONS
camocTosiTeNlbHOW
paboTbl

N Paspen

AucumnnuHel CemecTp

Tema 1. Tema 1.
BeeneHve lNpenmet n
MeToObl PU3VKWN.
dusnyeckne mooenu.
CsoiicTtBa
npocTpaHcTBa u
BpemeHun. CncTtemsl
eAVHUL, N3MEPEHNS.

" [NoHATNe pasmepHoOCTH.
EovHuubl namepeHns
pacCcTosaHUI N BPEMEHU
B cucteme CU.
CamocTosiTenbHO:
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N3mepeHmne 60nbwmnx 1 Manbix PACCTOSHUIA 1 BPEMEH.
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

Tema 2. Tema 2.
KnHematnka Cncrtemsl
oTcyeTa U CUCTEMBI
KoopauHar.
MNpeobpazoBaHus
KoopauHar.
CurHXpOHM3aLumMs 4acos.
MNepemeleHue,
CKOPOCTb, YCKOPEHME.
MNpsimas n obpatHas

" [3apa4ym KnHemaTuku.
Yrnoeas CKOpOCTb U
YrnoBO€E YCKOPEHME.
MNpeobpazoBaHus
Manunes. CnoxeHne
CKOpOCTEN.
NHBapmaHTbl
npeobpasoBaHunii
(BnuHa, nHTepean
BPEMEHMU, YCKOPEHNME).

rnoaroTtoBska K
NMUCbMEHHON
paboTte

NMMCbMEHHas
paboTta

Tema 3. Tema 3.
JduHamunyecknin meton
onucaHus
MEXaHWYECKMX CUCTEM.
Macca n nmnynbc
mMaTtepuanbHON TOYKMW.
MoHaTne cmnbl 3akoHbI
OnHaMukn HbloToHa.
mMnynbc cucTemsl
MatepuasnbHbIX TOYEK.
LleHTp Macc.

. |YpaBHEHME OBNXEHUS
ueHTpa macc. MomeHT
nMnynbca CUCTEMBbI
MatepuasnbHbIX TOYEK U
MOMEHT CUNbl.
CooTHoLWeHWE Mexay
HumK. PaboTa cun.
Knaccundpmkaums cun.
TpeHune. TpeHune cyxoe
1 BA3Koe. TpeHue
CKONbXEHNS, Ka4eHUs,
NMOKOS.

rnoAroToBka K
NMUCbMEHHON
paboTte

MMCbMEHHas
paboTta

PernctpaumoHHbIn Homep
Crpanunua 31 n3 53.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma omcumnnmHel "dunamnka"; 090900.62 MHgopmaumoHHas 6esonacHocTb; EpemuHa P.M.

Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

Tema 4. Tema 4.
3aKoHbl CoOXpaHeHus B
MexaHuke
KnHetnyeckas n
noTeHumnanbHas
SHEprus. dHeprus
B3aMMOOENCTBUS.

. |3aKoHbl CoXpaHeHns B
mexaHuke. CBs3b
3aKoHOB coxpaHeHus
CO CBOWCTBaMu
NPOCTPaHCTBA-BPEMEHM.
YpaBHeHve
Melwepckoro. dopmyna
LinonkoBckoro.

NoAroToBKa K
YCTHOMY onpocy

YCTHbI OnpocC

Tema 5. Tema 5.
OCHOBbI MEXaHWKU
abCcontoTHO TBEPOOro
Tena CteneHun ceoboapl
TBEPLOro Tena.
PasnoxeHue oBuxeHus
TBEPLOro Tena Ha
nocTynaTenbHoe un
BpawarenbHoe. Yrnbl
onnepa.YpaBHeHUs
OBUXEHNS TBEPLOro
Tena. Kunetunyeckas

" |9Heprus TBEpPOOro Tena.
MoOMeHT nHepuuun Tena.
TeH30p nHepumw.
[‘naBHble OCY 1 rNaBHble
KOMMOHEHTbI TEH30pa
nHepuun. Teopema
MonreHca-WTenHepa.
CsowicTBa rmpoCcKOros.
HyTtaums n npeueccus.
[MprMeHeHns
rMPOCKONMOB.

rnoAroToBka K
NMUCbMEHHON
paboTte

MMCbMEHHas
paboTta
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 6. Tema 6.
OcHOoBbI MEXaHUKU
XWOKOCTEN N ra3os
'mppocTatmka. 3akoH
Mackans. 3akoH
Apxumepa. [naBaHue
Ten. [lasneHne
XWNOKOCTU U rasa.
BapomeTpunyeckas
doopmyna.
KnHematnyeckoe
onucaHne XuakocTen un noaroToBka
6. [rasos. CtaumoHapHoe 1 6 |oomawHero
Te4yeHue naeanbHom 3ajaHuns
XNOKOCTW. YpaBHeEHME
onnepa n 3aKoH
BepHynnu. BaskocTb.
ConpoTusnexue
OBUXEHMIO B
XNOKOCTSIX.
CamocTosTenbHo:
XunOKOCTHbIN
MaHoMeTp.
N3mepuTtenbHble
TPYyOKM.

Tema 7. Tema 7.
Crartuctmnyeckoe
onucaHne onucaHns
aBneHuin. ipeanbHbin
ras - npocrenwas
MOLeEe/b CTAaTUCTUYECKOM
cuctembl. Mukpo- n
Makpockonuyeckme
COCTOSIHNSI CUCTEMDI.
dnyktyauun. [asneHve
rasa. Pacnpenenenus noaroToBKa K
7. |Makceenna-bonbumana, 1 7,8 |NnUCbMEHHOMN 2
depmu-upaka, pabote
Bo3ze-OnHwrenHa.
OCHOBHOE ypaBHeHue
KMHETMYECKON Teopun.
Temnepatypa.
Pacnpenenenue
SQHEPrumn No CTeneHsM
ceoboapl.
CraTtucTtuyeckas cymma
COCTOSIHUIA.

2 JomMallHee
3adaHune

MMCbMEHHas
paboTta
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 8. Tema 8.
TepmoonHammyeckui
meton. [lepBoe Havyano
TEPMOLMHAMUKMN.
DYHKLMN COCTOSHUS.
ObpaTtmmble 1
HeobpaTuMble
npoLecChl.
TennoemkocCTb,
BHYTPEHHSAS SHEPruns
naeanbHOro rasa.
TennoemMKoCTb
naeanbHOro rasa.
[Mpouecchl B naeanbHbIX
rasax . Llmknuyeckume
npouecchl 1 TennoBble
(xonoomnbHbIE)
mawwuHbl. KIMNAO. Lvkn
KapHo n ero KIm.
Bropoe Hayano
TEPMOLMHAMUKMN.

8. [Teopembl KapHo. 1 9,10
AbcontoTHas
TepMoguHamMmnyeckas
wkana remnepartyp.
HepaBeHCcTBO
Knayauyca. SHTponus.
TepmoanHammyeckoe u
cTaTucTnyeckoe
TONKOBAHWE 3HTPONUK
Cratuctnyeckas
dhopmynuposka ll
Havyana
TEPMOLMNHAMUKMN.
Teopema HepHcrTa.
TepmoonHammnyeckmne
PYHKLNN N
noTeHumnansl.
Crartuctnyeckas cymma
COCTOSAHUI U
TepMoauHamMmnyeckmne
noTeHumnansl.

noaroToska K
npeseHTaumm 5
MoaroToBka

npeseHTaumm

npe3eHTauus

Tema 9. Tema 9.
PeweHwne 3apnay no noaroToBKa K
9. [KBa3ncTatnyeCckum 1 11,12 |[KOHTpONbHOWN
nsonpoueccam B paboTte

naeanbHbIX ra3ax.

5 KOHTPONbHas
paboTta
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

10.

Tema 10. Tema 10.
MexmonekynapHoe
B3ammopaencteme. Cunbl
BaH-nep-Baanbca.
MoTeHuwnan
JleHHappa-xoHca.
XuMmmnyeckas cBs3b.

13

NnoAroToBka K
YCTHOMY onpocy

YCTHbI Onpoc

11.

Tema 11. Tema 11.
PeanbHble rasbl 1
XWOKOCTU. YpaBHEHMS
COCTOSIHUS pearnbHbIX
rasoB. YpaBHeHuMe
BaH-pep-Baanbca.
OKcnepMeHTanbHble
N30TEPMbI
BaH-pep-Baanbca.
Kputnyeckoe
cocTosiHue. [Npumep
pa3oBoro nepexona
ras->XmnakocCTb.
TeopeTuyeckme
N30TEPMbI
BaH-pep-Baanbca.
MeTtactabunbHble
COCTOSIHUS.
Kpntnyeckne
napameTpbl. dPGEKT
Ixoyna-ToMmcoHa.
MeToabl CXNXEHUS
rasoB. OCHOBHble
cBOMCTBaA U
XapakTepuCTUKn
XNOKOCTEN.
[MoBepxHOCTHOE
HaTsXeHune.
KanunnspHble sBneHms.
[MoBEpPXHOCTHO

aKTMBHbIEe BelWeCcTBa.

14

MoaroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

12.

Tema 12. Tema 12.
Teepable Tena.
MNpun3Hakm
KpMCTanInm4eckoro
COCTOSIHUS
(aHu3oTpOnNUS
hon3nyeckmx CBONCTB,
OanbHWIN NOPSAOOK,
(ba30Bble Nepexombl).
Tennosble cBOMCTBA
TBEPAbIX TEN.
TennoemkocTb, MOOENDb
OHWTEenHa,
OliHwTelHa- [lebas.
Teopema [ebas.
Tennosoe pacwupeHun.
CamocTosTenbHO:
CrmmeTpum
KpUCTannnm4eckom
peweTkn

15,16

NoAroToBka K
YCTHOMY Onpocy

YCTHbI OnpocC

13.

Tema 13. Tema 13.
®da30Bble Nepexonbl.
O606LeHHas
doopmynmnpoBska
(cbasosble anarpammbl,
yCnoBus paBHOBeCUS
pas,
TepMoguHammyeckoe
onncaHmne pasosbix
nepexopnos | u |l pona).
TporHag Touka.
CaMocToaTenbHO:
Monumopduam n
nonuMopHbIie
npespaLleHns.
CBepxTeky4yecTb u
CBEepXnNpPOBOAUMOCTb.

17

rnoAroToBka K
NMUCbMEHHON
paboTte

MMCbMEHHas
paboTta

14.

Tema 14. Tema 14.
[Mpouecchbl nepeHoca.
Obuwee onpeneneHne n
BWAbl NPOLIECCOB
nepeHoca.
OMMMpUYecKne 3aKoHbl
ans rasos lNpouecchl
nepeHoca B XMIOKOCTSAX
n TBEPOOM Tene.
CamocTosTenbHo:
Mpouecchbl nepeHoca B
pa3pexeHHbIX rasax.
Bakyym. NonyyeHune n

N3MepEeHne Bakyyma.

noaroToBka
JomalluHero
3agaHuns

JomauHee
3adaHune

18

NnoaroToska K
KOHTPONbHOMN
paboTe

KOHTPO/NbHas
paboTta
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 15. Tema 15.
3akoH KynoHa.
MpuHuMn
cynepnosnummn. 3akoH
COXpaHeHus 3apsaa.
HanpsxeHHoCcTb
SNEeKTPUYECKOro nons.
CwunoBsble nMHWUK
SNEeKTPUYECKOro nons.
MoTok BekTopa
HaNPSXEHHOCTN
SNEeKTPUYECKOro nons.
Teopema [Maycca.
Pabota no
15 [TepemeweHnio 3apsaa 5 { o |noAroToeka K >
BO BHELHEM ’ YCTHOMY onpocy
9NEeKTPOCTaTU4ECKOM
none. lNoteHunanbHOCTb
KYNIOHOBCKUX CUN.
MoTeHunanbHas
SHeprusa sapsaa.
MoTteHuwan. CesA3b
noteHumana u
HaNPSXEHHOCTN
9NEeKTPOCTaTUYECKOro
nons. AnekTpuyeckoe
none B CUMMETPUYHbIX
pacnpeneneHui
3aps00s..

YCTHbI Onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN

pabortbl

16.

Tema 16. Tema 16.
MNpoBoaHMKYM B
9NEKTPUYECKOM norne.
IKpaHnpoBaHve
9NEeKTPOCTaTN4eCcKoro
nons NPOBOAHNKOM.
MeTon n3obpaxeHui
ONs npoBosLen
NNOCKOCTM 1 Ans
nposoasLLEero
3a3eMJIeHHOoro wapa.
InekTpunyeckas
€MKOCTb yeOUHEHHOro
NPOBOAHMKA, EMKOCTb
KoHOeHcartopa.
EmkocTtun nnockoro,
LUUIMHLOPUYECKOrO U
cthepuryeckoro
KOHOEHCaTopOoB.
EmMkocTb napannenbHo
1 nocnenoBaTenbHO
COeLIMHEHHbIX
KOHOEHCaTopOoB.
IHEepPrns 3apsxXeHHoro
KoHOeHcartopa.

noaroTtoBska K
NMUCbMEHHON
paboTte

NMMCbMEHHas
paboTta

17.

Tema 17. Tema 17.
ONeKTPUYECKInin
OUMONbHbIA MOMEHT
pacrnpeneneHus
3apsanos. [NoteHuman
nons TO4e4YHOro
annons.
HanpsxeHHOCTb nons
TOYEYHOro aunons.
Monspusaums
InanekTpukos. BekTop
SNEeKTPMYEecKoro
CMeLLEHMS.
LunanekTpuyeckas
BOCNPUNMYNBOCTb U
ananekTpuyeckas
NPOHNLAEMOCTb Cpefbl.
[Mbe303neKkTpuKN,
NMUPO3NEKTPUKN,
CErHeToaNEeKTPUKN.

noaroToBka
JomallHero
3a0aHuns

JoMallHee
3agaHune

PernctpaumoHHbIn Homep
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Paspen

AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

[NoCTOSAHHbIV

coegunHeHnn
NPOBOAHWNKOB.
18.|[YnenbHoe
yoenbHas

Oma B

Cunbl.

HeoOQHOpPOAHOro
ydacTtka uenu.

Tema 18. Tema 18.

9NEKTPUYECKMI TOK.
Cwna ToKa, NNOTHOCTb
Toka. 3akoH Oma ons
04HOPOAHOr0 yYacTka
uenn. ConpoTtusnexHne
npv NocnenoBaTeNbHOM
1 NapannenbHoOM

conpoTtueieHne n
npoBOANMOCTb. 3akoH

AndpgoepeHumnanbHom
goopme. CTOpOHHME

OnekTpoaBMXyLas
cuna. 3akoH Oma ons

NoAroToBka K
YCTHOMY onpocy

YCTHbI OnpocC

19.
ToMcoHa.

npnbopsbl.

p- TMNa.

TPaH31CTOPbI.

Tema 19. Tema 19.
YpasHeHus Kupxroda.
3akoH Ixoyna?/leHua
NS yyacTka uenw.
OnNeKTPMYEeCKnii ToK B
rasax, anektTponurax, B
Bakyyme. Tepmoaac.
Tepmonapa, sBneHns
3eebeka, MenbTbe,

ONeKTpoBaKyyMHbIE
[MonynpoBOOHUKYK N- U

[MonynpoBoOAHNKOBbIN
avon, bunonspHble

6-9

noaroToska K
KONNOKBUYMY

KONMOKBUYM

PernctpaumoHHbIn Homep
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 20. Tema 20.
MNocTosiHHOE MarHuTHoe
none. BekTtop
MarHMTHOW MHIOYKLUAN.
3akoH AMnepa n cuna
Amnepa. Cuna
JlopeHua. 3akoH
Buo-Casapa-/lannaca.
MarHuTtHOe none
NPsSIMOro NPOBOAHMKA C
TOKOM. MarHutHoe none
BHYTPY 6ECKOHEYHOrO
coneHonga. Cunosble
NIMHUN MArHUTHOrO Nons
MarHuTHbIA oMnonb.
MoMeHT cun,
20.|oercTByIOWMNX HA BUTOK 2
C TOKOM B OOHOPOOHOM
MarHMTHOM none.
HamarHn4yeHHoCTb.HanpAXeHHOLTb
MarHMTHOro nons.
MarHutHas
NPOHMLLAEMOCTb,
MarHuTHas
BOCMNPUUMYUNBOCTb.
Junamarnetukun,
napamarHeTuku,
doeppoMarHeTuku.
3akoH Kiopu-Beiicca.
AHTNGEPPO-MArHETUKH,
doeppuMarHeTnKu.
MeTtns ructepesunca,
IOMeHHas CTpykTypa.

10, 11 noaroToBka K

VCTHOMY OMpoCy 4 YCTHbI Onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

21

Tema 21. Tema 21.
MarHuTHbIN NOTOK.
3akoH
9NEeKTPOMarHNTHOMN
nHoykumm dapanes.
Mpasuno JleHua.
CamonHagykuus.
NHOYKTMBHOCTb.
IHEpPrus MarHUTHOro
nons. IHOyKTMBHOCTb Y
€MKOCTb B Lensix
nepeMeHHoro Toka.

[l"MocnepoBatenbHbIN K

napan-nenbHbl
konobartenbHble
KoHTypa. [1obpOTHOCTb,
LEKPEMEHT 3aTyxaHus.
CBoboaHble,
3atyxawouue,
BbIHY>XAEHHbIE
konebaHus B
konebartenbHOM
KOHType. Pe3oHaHc
TOKOB M HaMNpsiXXeHWA.
TpaHcdopmaTop.

12-15

noaroTtoBska K
NMUCbMEHHON
paboTte

NMMCbMEHHas
paboTta

22.

Tema 22. Tema 22. Tok
cMeueHuns. Cuctema
ypasHeHnin Makceenna
B MIHTErpanbHOM 1
andpdepeHunanbHoOM
Buae. YpaBHeHue
naocKom
9/IEKTPOMarHMUTHOM
BOJIHbI, BONTHOBOE
ypaBHeHue. CBolicTBa
SNEeKTPOMarHUTHbIX
BONH. BekTop YMoBa-
MNonHTMHra. SdoekT
Xonna.

16-18

MoAroToBKa K
TeCTUPOBaHNIO

TecTUpOBaHue

NTtoro

54

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

McnonbaytoTcst cnenytowme goopmbl y4ebHoN paboTbl: nekumMm, NpakTUYeckne 3aHaTms,
camocTosiTenbHas paboTa cTyaeHTa (BbiNONHEHME NHAMBMOYaNbHbIX OOMALHMX 3a4aHN),
KOHCYnbTaumm.

NeKUMOoHHbIE 3aHSATUSI COMPOBOXAAITCS AEMOHCTPALMOHHBIMY OMbITAMU, YTO NMO3BONSET CTyEHTaM
npoHabnoaate 1 NPoaHann3npoBaTh N3y4aeMble SBNEHUS. JIeKLUMOHHbIE 3aHSTUS MPOBOASATCS C
NCMONb30BaHNEM MYyNbTUMEANAHOMO KOMMNIEKCa, TakXe NO3BONSIOWEro HarnsAHO NonyYaTthb
CTyLEHTaM BCIO HE0OX0aUMYyIO MHGOOPMAaLMIO.
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6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. Tema 1. BeepeHue lNpenmet un metoabl pusnku. dnsnyeckme monenn. Ceoncrea
NpocTpaHCcTBa U BpeMeHU. Cuctembl eavHUL, uamepeHus. NoHaTne paamepHocTU. EanHULLbI
M3MepeHUs pacCcTosiHUA u BpeMeHu B cucteme CU. CamoctositenbHo: U3MepeHne 60nbLumnx u
ManblX pacCTOAHMIA U BPEMEH.

noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:
NamepeHne 60Mblnx 1 ManbiX PacCTOSHUA U BPEMEH.

Tema 2. Tema 2. KuHematnka Cuctembl oTcueTa U cuctemMbl KoopauHar. NMpeobpasoBaHus
KoopauHat. CuHXpoHU3auus yacos. [epemeleHue, CKOPOCTb, ycKopeHue. MNMpsamas n
obpatHas 3apaum KMHeMaTuku. YrnoBasi CKOpOCTb U yrnosoe yckopeHue. NMpeobpasoBaHus
Fanunesi. CnoxeHune ckopocten. UHBapuaHTbl Nnpeobpa3oBaHWi (O/1MHA, UHTEpPBa BPEMEHW,
yCcKopeHue).

NMACbMEHHas pa60Ta , NPUMEpPHbIE BOMPOCHI:

MepemelleHne, CKOPOCTb, yckopeHue. Mpsamas n obpaTtHas 3amadun KuHeMatukin. Yrnoeasi CKOpocTb
1 YrNoBOE YCKOPEHMeE.

Tema 3. Tema 3. luHaMnyecku MeTon onmcaHusi MexaHm4yeckumx cumctem. Macca n umnynbc
MaTtepuanbHon TOYKU. NoHATUE cunbl 3aKOoHbl AUHaMuUKM HorotoHa. UMnynbc cucteMmbol
MaTtepuanbHbiX Touyek. LleHTp macc. YpaBHeHUue OBUXeHUs LeHTpa macc. MOMeHT uMmnynbca
CUCTEMbl MaTepuanbHbIX TOYEK U MOMEHT cunbl. CooTHOLEeHMe Mexay HUMu. Pabota cun.
Knaccudpmkauusa cun. TpeHue. TpeHue cyxoe un Ba3koe. TpeHue CKONMbXEeHUs, KadeHus,
NoKos.

nMcbMeHHas paboTa , NpyMepHble BONPOCHI:

3akoHbl AuHaMukn HbloToHa. |/|MI'Iy}'IbC CUCTEMbl MaTepunasnbHbIX TOYEK. LleHTp Macc. YDaBHeHI/Ie
OBMNXeHnd LeHTpa Macc. MomeHT nMmnynbca CUCTeMbl MaTtepualibHbIX TOHEK U MOMEHT CUJbl.

Tema 4. Tema 4. 3aKOoHbl cOXpaHeHUs1 B MexaHuKe KMHeTuyeckas U noteHumnanbHas 3Heprus.
OHeprusa B3aMMoaencTemsa. 3aKOHbl COXpaHeHUsl B MexaHuke. CBA3b 3aKOHOB COXpaHEHMUSA CO
CBOWCTBaMM NpocTpaHcTBa-BpeMeHun. YpaBHeHue Melepckoro. dopmyna Limonkosckoro.

yCTHbII7I onpoc , npnMepHble BOMNPOCHI:
KnHeTtnyeckasa n noteHuumanbHas SHepruns.

Tema 5. Tema 5. OcHOBbI MexaHUKM abcontoTHO TBepaoro Tena CteneHn cso6o.abl TBEPAOro
Tena. PaanoxeHue ABMXeEHUA TBepPOOro Tefa Ha nocrynaresbHoe U BpawiatenbHoe. Yribl
Aunepa.YpaBHeHUs oBnXeHuUs tBepaoro tena. KnHetnyeckas aHeprus Tsep,ooro tena.
MowmeHT nHepuum Tena. TeH30p MHepuuW. NaBHble OCU U rNaBHble KOMMOHEHTbI TeH30pa
mHepuun. Teopema lMNounreHca-LLrenHepa. Ceoncrea rupockonos. Hytauusa v npeueccus.
NMpuMeHeHnsa rMpoCcKonos.

nMcbMeHHas paboTa , NpYMepPHbIe BOMPOCHI:

MoMeHT nHepuun Tena. TeH3op nHepumn. MaBHble OCY 1 FMaBHbIE KOMMOHEHTbI TEH30pa UHEPLIN.
Teopema lMonireHca-lWrtenHepa. CeoncTBa rupockonos. Hytauusa u npeueccus.

Tema 6. Tema 6. OCHOBbI MEXaHUKM XUOKOcTen U ra3os mppocrarmka. 3akoH lNackans. 3akoH
Apxumepa. NnaBaHue Ten. [laBneHne Xuaokoctu u rasa. bapomerpuyeckas cpopmyna.
KnHemaTtuyeckoe onucaHume Xuaokocrten v razos. CtaumoHapHoe TeueHue naeanbHOn
XUOKOCTU. YpaBHeHUue dunepa n 3akoH bepHynnu. Baskoctb. ConpotnBneHne ABUXEHUIO B
Xunpkoctsix. CamoctositenbHO: )KMAKOCTHbIN MaHOMeTP. N3meputenbHbie TPyOKM.

IoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

XnoKocTHbIA MaHoMeTp. Vi3aMepuTtenbHble TPYoKu.

Tema 7. Tema 7. CtaTCTMYECKOE OnMcaHue onucaHus siBneHnin. UpeanbHbin ras - npocreruas
Mogenb CTaTUCTUYECKOW cuctembl. MMKpO- 1 Makpockonuyeckue COCTosiHUSI CUCTEMDI.
dnykTyaumu. [lasneHue ra3sa. PacnpepneneHna Makceenna-bonbumaHa, Pepmu-IOupaka,
Bo3e-OnHWwTeNnHa. OCHOBHOE ypaBHEHUE KUHETUYeCKon Teopuun. Temneparypa.
PacnpeneneHne 3Heprum no creneHsim csoboapbl. Ctatmctmyeckas CyMMa COCTOSIHUMN.

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
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nMcbMeHHas paboTa , NpyMepHble BOMPOCHI:

HasneHwve raza. Pacnpenenenns Makcsenna-bonbumana, ®epmu-Lupaka, bose-OnHwTenHa.
OcCHOBHOE ypaBHEHME KNHETMYECKON Teopuu.

Tema 8. Tema 8. TepmoanHammyeckum meton. lNepsoe Hayano TepMmoANHaAMUKU. DYHKLUKN
cocTosiHusA. O6paTuMbie M Heob6paTuMbie npouecchbl. TennoeMKOCTb, BHYTPEHHSAS 3HEeprus
naeanbHoro rasa. TennoeMKocTb ugeanbHoro rasa. lMpoueccobl B uaeanbHbIX rasax .
Liluknuyeckue npouecchbl U TennoBble (xonoannbHble) MmawimnHbl. KMNA. Uukn KapHo u ero
KNnAO. Bropoe Hayano repmoanHamukn. Teopembl KapHo. A6conoTHas TepMoauHaMuyeckas
wKana temneparyp. HepaseHcTBo Knay3auyca. QHTponus. TepmognHammyeckoe u
cTaTMcTMYecKoe ToNKoBaHue 3HTponuu. Ctatuctuueckas coopmynuposka Il Hayana
TepmoauHamuku. Teopema HepHcta. TepmoanHammyeckue coyHKLMU U NOTEHLUWanbl.
Cratuctuyeckasi CcyMMa COCTOSIHUMA U TepMOAUHaMUYecKue noteHunanbl.

npe3eHTauus , NpUMepHbIe BONPOCHI:
TepmoanHammnyeckmne oyHKUummM 1 noteHuymnansl. Ctatuctnieckasi Cymma COCTOSHUN U
TepMoavHamMmyeckme noteHumansl. Linknuyeckme npouecchl v TENNOBbIE (XONOAMbHbIE) MALWWHbI
Tema 9. Tema 9. PelueHne 3apay no KBasmctaTM4eCcKUm maonpoueccam B ngeasnbHbIX rasax.
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:

PeweHne 3anay no KkBasanctaTM4eCKMM M30MpoLeccam B naeasnbHbIX rasax.

Tema 10. Tema 10. MexmonekynsipHoe B3aumoaencteme. Cunol BaH-gep-Baanbca. MNoteHuman
INeHnHappa-IxoHca. XuMuyeckasa CBs3b.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:
Cwunbl Ban-pep-Baanbca. MNMoteHuman JleHHapaa-IxoHca. Xummnyeckas CBa3b.

Tema 11. Tema 11. PeanbHble rasbl U XnaKoCTU. YpaBHEHNSA COCTOSIHUS pearibHbIX ra3oB.
YpaBHeHue BaH-gep-Baanbca. 9kcnepumeHTanbHblie n3otepmbl Ban-gep-Baanbca.
Kputnuyeckoe coctosinue. Npumep cpazoBoro nepexona ras-xXuaKkoctb. Teopetuyeckue
n3otepmMbl BaH-pep-Baanbca. MetactabunbHble cocTosiHus. Kputnueckme napameTpbl.
AdpbhekT A xoyna-TomcoHa. MeToabl cXnxeHus razoB. OCHOBHble CBOWUCTBA U
XapakTepucTuKm Xupkocrtei. lMoBepxHOCTHOEe HaTaXeHUue. KanunnspHblie ABNEeHUS.
lNoBepXHOCTHO aKTMBHbIE BELL,EeCTBA.

yCTHbIVI onpoc , npMMepHbie BOMPOCHI:

Kputuyeckne napametpbl. Opdekt Ixoyna-TomcoHa. Metoabl cxuxeHns ra3os. OCHOBHbIE
CBOWCTBA 1 XapakTepucTmkn xXmnakoctemn. NosepxHOCTHOE HaTsaxeHue. KanunnspHbole SBneHus.
[ToBEepXHOCTHO akTUBHbIE BeLlecTBa.

Tema 12. Tema 12. TBepapblie Tena. [pM3HaKu KpUCTanIn4yeckoro COCTosiHuA (aHU3oTponusa
cbmnanyeckux CBOMCTB, AaNbHU NOPSAOK, pa3oBble Nepexoabl). Tennosbie CBONCTBA
TBepAbIX Ten. TennoemkocTb, Moaenb SMHLITENHa, dnHwTenHa-Lebasn. Teopema Lebas.
Tennosoe pacwumpeHun. CamoctoitenbHo: CUMMETPUUN KPUCTaNIM4eCKON peLleTKu

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Teepapble Tena. NprsHakm KpUCTaNIMYECKOro COCTOSHUS (aHM30TPONNSA OU3NYECKMNX CBOMCTB,
JanbHUIN NOPSO0K, has3oBble Nepexombl).

Tema 13. Tema 13. dazosble nepexonbl. 0606Lw.eHHas hopMynupoBka (ha3oBbie Avarpammbl,
ycnosusi pasHoBecus pas, TepMoauHaMmyeckoe onucaHme pasosbix nepexonos | u ll pona).
TponHasa Touka. CamoctosiTenbHo: Nonumopcpunam n nonumopdoHbie NpespaLLeHust.
CBepXxTeKy4yecTb 1 CBEpPXMNpPOBOANMOCTb.

nMCbMeHHas paboTa , NpYMepHble BONPOCHI:

Monumopdunam n nonnMopgoHble npespatieHus. CBepXTeky4ecTb U CBEPXNPOBOAUMOCTb.

Tema 14. Tema 14. Npoueccbl nepeHoca. O6uLee onpeneneHne M BuAbl NPOLLECCOB NepeHoca.
AMnupuryeckme 3aKoHbl Ansi ra3os lNpouecchbl nepeHoca B XUAKOCTAX U TBEPAOM Tene.
CamMocrositenbHo: lNpouecchbl nepeHoca B pa3peXeHHbIx rasdax. Bakyym. NonyyeHue n
n3MepeHue BaKyyMma.

noMalHee 3af1aHne , NpUMepPHbIe BOMPOCHI:
Mpouecchbl nepeHoca B pa3pexeHHblx rasax. Bakyym. MNonyyeHne n namepeHve sakyyma.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
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Mpouecchl nepeHoca. Ouddoysuns. TennonpoBoaHOCTb. BA3KOCTb.

Tema 15. Tema 15. 3akoH KynoHa. MNpuHumn cynepno3mumumn. 3aKoH coxpaHeHus 3apsaa.
HanpsixeHHOCTb anekTpuyeckoro nons. Cunosbie NMHUM aneKkTpuyeckoro nons. MNorok
BEKTOpa HanpsiXeHHOCTU anekTpuyeckoro nonsi. Teopema Maycca. Pabota no nepemeLLL,eHno
3apsioa BO BHeLLHEeM aneKTpoctatuyeckom none. NoreHUNanbHOCTb KYTIOHOBCKUX CU.
MNMoTteHuunanbHas 3Heprus 3apsina. NoreHuman. CBA3b NOTeHUMaNa n HaNnPsXeHHOCTU
aNeKTpocTaTU4ecKoro nosnsi. AneKTpuyeckoe rnone B CAMMETPUYHbIX pacnpeneneHnin 3apsinos.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

Teopema Maycca. [NoTeHumnanbHas sHeprug 3apsna. lNoteHuman. Ceasb noteHumana u
Hanps>XeHHOCTN 9IEKTPOCTATMYECKOrO NONS.

Tema 16. Tema 16. [IPOBOAHMKM B 3NEKTPNYECKOM none. AKpaHUpoBaHue
3N1eKTPOCTaTUYECKOro Nons NPoBoAHMKOM. Meton nsobpaxeHun ons npoBoasiLen
NIOCKOCTU U ANSA NPOBOASLLEr0 3a3eM/IeHHOro wapa. dnekrpuyeckas eMKoCTb yeUHEHHOro
npoBOAHUKA, EMKOCTb KOHAaeHcaTopa. EMKocTu nnockoro, LuanHapn4eckoro un
ccpepuyeckoro KoHageHcatopoB. EMKOCTb napannenbHoO ¥ nocnenoBaTeNibHO COeANHEHHbIX
KOHOeHcaTopoB. dHeprus 3apsiXeHHOro KoHaeHcaropa.

nMCbMeHHas paboTa , NpPYMepHble BONPOCHI:

MeTon n3obpaxeHuin ons NpoBOASAWEA MIOCKOCTM 1 ANS NPOBOASLEr0 3a3eM/IEHHOr0 Wwapa.
OnekTprnyeckas eMKOCTb YyeAMHEHHOro NpoBOAHMKA, EMKOCTb KOHAeHcaTopa. EMKoCcT nnockoro,
LUUNNHOPUYECKOro U CqPepmn4ecKkoro KOHOEeHCaTopos.

Tema 17. Tema 17. nekTpuyeckui OUNONbHbIA MOMEHT pacrnpeneneHus 3apsanos. NoreHuman
nons ToyeyHoro avnons. HanpsixeHHOCTb NONA To4eyHoro aunons. Nonapusauus
DUN3aNeKTpukoBs. BekTop anekTpuyeckoro cmell,eHus. [lnanektpuyeckas BOCNIPUMMYNBOCTb U
AuaneKTpuyeckasa NpoHMLaeMocTb cpebl. [Ibe303NeKTPUKU, MUPOINEKTPUKM,
CErHeTo3NeKTPUKM.

nomallHee 3afaHve , NpUMepHble BOMPOChI:
Mbe303NeKTPUKM, NMPOINEKTPUKM, CErHETOINEKTPUKMN.

Tema 18. Tema 18. NMocTosIHHbIN aneKTpU4Yeckui ToK. Cuna Toka, MMOTHOCTb TOKa. 3aKoH Oma
ANs OOHOPOAHOro yyactka uenu. ConpoTtusneHue rnpu nocnenosarteibHOM U napanniesibHOM
coeauHEeHUN NPOBOAHUKOB. Y aenbHOe CONPOTUBNEHME U yaeNbHas NPOBOAUMOCTb. 3aKOH
Oma B audhdepeHumnansHon cpopme. CTOpOHHUE Cunbl. IneKTpoaBuXyLLas cuna. 3akoH Oma
AN HEOOHOPOAHOrO y4acTKa uenw.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

3akoH Oma onsg ogHopoaHOro yyactka uenu. 3akoH Oma B andpdpepeHumanbHon popme.
CTopoHHMeE cunbl. OnekTpoasmxylas cuna. 3akoH Oma onsg HeogHOPOOHOro yYacTka Lenu.

Tema 19. Tema 19. YpaBHeHnsa Kupxrodpa. 3akoH I xoynsa?JleHua ong yyactka uenu.
AnekTpuyeckum TOK B rasax, a/ieKTponurax, B Bakyyme. Tepmoanc. Tepmonapa, ABNeHUA
3eebeka, NMenbTbe, TOMCOHaA. AneKTpoBaKyyMHble Npubopsbl. MonynpoBoOAHUKM N- U p- TUNA.
MonynpoBoaHMKOBbLIN Anon, 6unonsipHbie TPaH3UCTOPBbI.

KONNOKBUYM , NMpMepPHbIE BOMPOCHI:

YpasHeHns Kupxrogpa. 3akoH Ixoyna?/leHua ons yyactka uenu. dneKTpuyeckuin Tok B rasax,
anekTponuTax, B Bakyyme. Tepmoaac. Tepmonapa, sisneHus 3eebeka, MNenbtbe, ToMcoHa.
AnekTpoBakyyMHble Npubopsbl. NMonynpoBoaHMKM N- 1 p- TUNa. [MonynpoBOAHNKOBLIA ANOL,
6vnonsipHble TPaH3UCTOPbI.

Tema 20. Tema 20. NMocTosiHHOe MarHMTHOe none. Bektop marHUTHOM MHAYKUUK. 3aKOH AMnepa
u cuna Amnepa. Cuna JlopeHua. 3akoH bno-Casapa-J/lannaca. MarHuTHoe none npsiMoro
npoBoAHMKa ¢ TOKOM. MarHMTHoe none BHYTpU 6ecKoHeYHoro coneHouaa. Cunoebie NMHUN
MarHutHoro nonsi MarHuTHbIn aunonb. MoOMeHT cun, AeACTBYIOLLUX HA BUTOK C TOKOM B
O0AHOPOAHOM MarHUTHOM none. HamarHuyeHHocTb.HanpsiXeHHOCTb MarHUTHOro Nons.
MarHutHas npoHMLaeMoCTb, MarHUTHasi BOCMpMUMYUBOCTb. [lnaMmarHeTuKu, napamarHeTmkm,
cheppomarHeTukun. 3akoH Kiopu-Bencca. AHTUDeppo-MarHeTuku, coeppumarHetTuku. MNMetns
rmcrepesuca, AOMeHHasi CTpyKTypa.

YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:
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MarHuTHbIn gunonb. MoMeHT cun, ,D,GI7ICTByIOI.Ll,MX Ha BUTOK C TOKOM B OOHOPOAOHOM MarHMTHOM none.

Tema 21. Tema 21. MarHUTHbIA NOTOK. 3aKOH 3neKTpoMarHUTHoOM uHaykKuum Papanpes. NMpasuno
NeHua. CamonHpyKumna. UHOYKTUBHOCTb. dHeprusa marHUTHoro nonsi. UHAYKTMBHOCTbL U
€MKOCTb B Liensix nepeMeHHoro Toka. locneposarenbHbI U Napan-nenbHbii KonobarenbHble
KOHTYypa. [Jo6pOTHOCTb, AeKpeMeHT 3aTyxaHusi. CBo60aHbIe, 3aTyxaloLLme, BbIHYXAeHHblIe
KonebaHus B konebaTteNbHOM KOHType. Pe3oHaHC TOKOB M HanpsixeHun. TpaHccopmarop.

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

MHoykTnBHOCTb. EMKOCTb B Liensix nepeMeHHoro toka. CBoboaHble, 3aTyxatolme, BbIHyXXAeHHbIe
KonebaHus B konebatenbHOM KOHTYpE.

Tema 22. Tema 22. Tok cmeLLeHUss. Cucrema ypasHeHM MakcBenna B UHTErpasibHOM U
AundpcpepeHumanbHom Buge. YpasHeHue naocKowu 3seKTpoMarHMTHOW BOJIHbI, BOJIHOBOE
ypaBHeHue. CBOMCTBa 3N1eKTPOMarHUTHbIX BONMH. BekTtop YMoBa- MNMonHTMHra. 3cdpcpekt Xonna.

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

CucTtema ypaeHeHuUn Makceenna B MHTerpanbHOM 1 andpdpepeHumranbHoM Buge. YpaBHeHne niockon
9N1eKTPOMarHUTHOWM BOJHbI, BOTHOBOE YpaBHEHME.

Tema 23. Tema 23. Passutue npeacrasneHun o npuponae ceerta. [NNoHATUE O KOrepeHTHOCTU
3NeKTpOMarHUTHbIX BONH. UHTepdepeHums ceeta. MeToabl HabnoaeHUs MHTepcepeHLm
cseta. Pacuet nHtepcepeHUmm OT 2-X UICTOYHUKOB cBeTa. UHTepdhepeHLNA B TOHKUX MIeHKax.
NHTepdepeHLMOHHbIE NPUOOpPbI N UX NPUMEHEHME.

Tema 24. Tema 24. MNMpuHumn MNonreHca-dpeHensi. Meton, 3o0H PpeHens. SiBneHne gudppakumm.
Adudpakunsa dPpeHenss Ha KPyrnoMm oTBepcTUn, Ha Henpo3payHom aucke. Oucppakumsa
dpayHrodpepa Ha wenu. ducpakumoHHas peluetka. (naBHbie MAKCUMYMbI U
AononHuTeNnbHbie MUHUMYMbI. [TpMeHeHne andpakLUoHHOW pelueTKn. Paspeluatolas
cnoco6HocTb. dudpakums peHTreHOBCKUX JTyYen.

Tema 25. Tema 25. [lucnepcus ceeta. ANeKTPOHHaA Teopua aucrnepcumn ceeta. lNornoweHne
cBeTa. 3akoH byrepa. EctecTBeHHbIN U nonapu3oBaHHbIA cBeT. 3aKkoH Mantoca ons
nonspusoBaHHOro ceeta. 3akoH bpiocrtepa. [lBorHOe nyyenpenomneHue. MckyccreeHHas
aHusoTtponusa. AhdekT Keppa. BpawieHue nnockoctu nonspmnsauun. dchdekt dapanes.

Tema 26. Tema 26. Tennosoe N3ny4yeHUe 1 ero xapakrepmuctukn. 3akoH Kupxrocpa ons
paBHOBECHOro usnydyeHms. Ab6contoTHO YepHoe Teno. 3akoH CtecpaHa-bonbumaHa. 3akoH
cMeLeHusi BuHa. ®opmyna Penes-IxuHca. ®opmyna lNnaHka. BHewHun cpoTtoachdekT u ero
3aKOHbI. YpaBHeHue DUHLITeNnHa ans BHelwHero dotoadpcpekra.

Tema 27. Tema 27. Mopenb atoma Pe3epcpopma. 3aKkOHOMEPHOCTU B CMIEKTPe U3Ny4eHUsi aToma
Bopopoaa. lNocrynarbl Bopa. Monenb atoma Bopa. OnbiTbl PpaHka u Nepua.
KopnyckynsapHo-BONHOBOW Ayanu3Mm CBOMCTB BellecTtBa. dcpdoekt KomnrtoHa. BonHbl ae
Bponns u ux ceoncrea. CooTHoLleHue HeonpeaneneHHocTn MenseHbepra. BonHoBasi oyHKLUSA
n eé cratuctmyeckum cmbicn. Obwee ypasHeHue LLipeavHrepa HepenssiTMBUCTCKOM KBaHTOBOM
MexaHuKW. YpaBHeHue LLipeayHrepa ons crauMoHapHbIX COCTOSHUMN.

Tema 28. Tema 28. KBaHTOBbIE Uncna, ux counanyeckum cmbicn. NMoHsiTne 06 oneparopax
chusnyeckux senuumnH. CpeagHee 3HayeHne pm3nyeckux BefIMYUH U MaTpuyHbIe 3/IEMEHTbI.
YpaBHeHue LLpepuHrepa. CooTHoweHne HeonpeneneHHocTn MenseHbepra.
MpocTpaHCTBEHHOE pacnpeneneHne NMOTHOCTU 3NeKTPOHHOro obnaka B atome BOAOpoAa.
MarHutHble cBorcTBa aToMOB. OnbiThl LLUTepHa n Mepnaxa. CnuH anekTpoHa. CrinHoBoe
KBaHTOBOE 4MCcno

Tema 29. Tema 29. PewwieHne ypaBHeHus LLipepuHrepa ons Booopono-noao6HbIX aTOMOB.
MpuHuun Naynu. PacnpepneneHne aneKTpoHOB B aTOMe Mo COCTOAHUAM. Nepuoanyeckas
cuctema MeHgeneeBa. Bpaw,arenbHbie, KonebarenbHble U 3N1eKTPOHHbIE CNEKTPbl MONEKY/.
PeHTreHoBCKkMe cnekTpbl. CNOHTaHHOE U BbIHYXAEHHOEe nsnydyeHue ¢poTtoHoBs. MpuHumn
paboTbl KBaHTOBOro reHeparopa. TBepAoTenbHbie U razopa3psgHbie nasepbl. Ux npumeHeHwue.
®DOHOHbI. Tenn0eMKOCTb KPUCTANININYECKOWN peLLeTKU. DNeMeHTbl 30HHOW Teopumn B
Kpuctannax. lNoHATUe 0 KBaHTOBOW cTaTUCTUKe Depmu-Aupaka. YposeHb PepMu.
CBepxnpoBOANMOCTb.
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Tema 30. Tema 30. CTpoeHune atoMHbIX saep. MaccoBoe u 3apsinoBble yncna. HyknoHbl.
B3aumopnencreume HyknoHoB. CBonCTBa M Npupopa aaepHbix cun. Usotonbl, n3ob6apbl. CriviH n
MarHUTHbIA MOMEHT siapa. AAepHbIA MarHUTHbIA pe30HaHC. DNEKTPOHHbIA NapaMarHUTHbIA
pe3oHaHc. EctecTBeHHasi paaMoakTMBHOCTb. 3aKOH paauoakTMBHONO pacnapa. anba- beta-
raMma-pacnag,. Bsaumonpespall,eHUsi HYKIOHOB NMpu pacnagpe. faepHbie peakLMn N 3aKOHbI
coxpaHeHus. Peakuusa neneHus sgep. LlenHas peakuus aeneHus saaep. SoepHbin peakTop.

Tema 31. Tema 31. Baaumonencreme paamoakTMBHOIro U3ny4yeHus c BellectsoM. Nortepu
3Heprum, Kpueas Bperra, npo6er. MexaHM3Mbl B3aMuMO4EeNCTBUSA, BIUSIHWE Ha CBONCTBA
cpenpbl. MoHsTHE 0 po3umeTpuum. MornoweHHasa po3a. OCO6eHHOCTN B3auMOaencTBUS
ramMMa-KBaHTOB U HEMTPOHOB C BellecTBOM. [lepenaya aHeprum raMMa-usny4yeHus BeLLLecTBy,
KepMa 1 nornouieHHasa ao3a. Pusnyeckme oCHOBbI Ao3uMeTpuu. Pacuyet 3alluTbl OT
MOHU3NPYIOLLMX U3nyyeHUn. TepMmosipepHas peakuusi U npobnembl ynpasneHus .
AnemeHTapHble YacTuubl. Kocmmyeckoe nsnydyeHue. BaammonpespallaeMoCcTb 3/ieMeHTapHbIX
yacTtuu,.

Tema . UToroeas doopma KOHTpons
Tema . UToroeasi popma KoHTpons

[MprMepHble BOMPOCHI K 3a4€Ty N 9K3aMeHY:

[MpunoxeHue 1.

Bonpocsbl k 3a4eTy.

BOMPOCbI k 3auerty,

pasgen "MexaHuka u MonekynspHasa gousmka”

1. NepemelweHne, CKOpPoCTb, yckopeHune. KpnBonuHeinHoe apuxeHue. MNpsimas n obpatHas 3agaym
KUHEMaTUKMN.

2. HopmanbHoe 1 TaHreHuunanbHoe yCKopeHue.

3. Yrnoeast CKOpOCTb 1 Yr1oOBO€E YCKOPEHMe.

4. Macca v umnynbc matepuanbHon To4KN. [oHsATUE cunbl. 3aKoHbl HbloTOHA.

5. YpaBHeHune oBuxeHus LeHTpa macc. CKOpOCTb M3MEHEHMS MOMEHTA MMMybca VIMNynbC cucTemsl
MaTepuanbHbIxX To4ek. LieHTp macc.

6. 3aKOH coxpaHeHus umnynbca. YpasHeHne Mewepckoro. dopmyna LInonkoeckoro.
7. Pabota cunbl. PaboTta cusbl TAXECTW, TPEHUS, YNpPyrocTy.

8. lNMoTeHumanbHasa n KNHeTUYeCKas SHEPrns MmatepuanbHOM TOHKMU.

9. 3aKOoHbl COXpPaHEHMS 3HEPrM, UMMYyNbca N MOMEHTa MMMynbca.

10. MOMEHT nMnynbca  MOMEHT CUNbI.

11. YpaBHeHus osunxeHus teepaoro tena. MoMeHT nHepuumn 1Bepaoro tena.
12. KnHeTnyeckas aHeprus 1Bepaoro tena.

13. MapMoHuyeckme konebaHus. MpyXnHHbIA MaATHUK.

14. dunsnyecknii N MaTeMaTUYeCKnin MassTHUKMW.

15. 3atyxatowme konebanns. [LJobpOTHOCTb KonebaTenbHOW CUCTEMDI.

16. BbIHy>XAeHHble konebaHusi. Pe3oHaHc.

17. I3onpouecchl B naeanbHbix rasax. AGConoTHas wkana temneparyp

18. YpaBHeHne MeHgeneesa-KnanenpoHa.

19. OcHoBHOE ypaBHEHNE MKT mnoeanbHbix ra3os. Cpe,ﬂ,Hﬂﬂ KMHETUNYEeCKasd aHeprnga ooHOATOMHbIX
Monekyn n ee CB4A3b C TeMnepaTypon.

20. Yucno cteneHeli ceoboabl. 3aKOH paBHopacnpeaeneHns SHeprm no cTeneHsm csobobi.
21. PacnpepgeneHune monekyn no ckopoctsam. PacnpeneneHne Makceenna.

22. 3aBUCMMOCTb JaBneHns rasa oT BbICOTbl. BapomeTtpuyeckas goopmyna.

23. Pacnpepenenune BonbumaHa.

24. SBneHus nepeHoca. Oudodysuns, TennonpoBOLHOCTb, BHYTPEHHEE TPEHME.

25. Tennota u paborTa.
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26. BHyTpeHHAS aHeprns ngeanbHoOro rasa. TennoemMkKocTb rasa.

27. 1 Havano TepMoavHamuKu.

28. lNpunmeHeHne | Havana TepmogmMHaMumkm K n3onpoLeccam.

29. Annabatuyeckmin npouecc. YpaBHeHue NyaccoHa ons agnabatbl.

30. ObpatuMmble 1 HeobpaTmmble npouecchl. Linknuyeckne npoueccol. Linkn KapHo. KoaggpuumeHt
NnonesHoro aencTens umkna KapHo.

31. SuTponus. Il Hayano TepmoanHamMunku.

BOTIPOCHI k 3auvery,
pasgen "OnekTpu4ecTso U MarHeTnam"

1. OnekTpuyeckmin 3apaa. AnckpeTHOCTb 3apsaaa. 3akoH CoxpaHeHus 3apsana. 3akoH KynoHa.
2. dnekTpuyeckoe none. HanpsXeHHOCTb SNEeKTPUYECKOro Nonsg To4e4HOro 3apsaa.

3. MNpuHUMN cynepnosnummn anekTpuyecknx nonen. CUnosbie NUHAUN.

4. dnekTpryeckuin gunonb. one anekTpnyeckoro ounons.

5. MoMeHT cunbl, OenCcTByolWme Ha AUnonb B SNIEKTPNYECKOM Morse. SHepI'VIFI Onnons B
ANEKTPUYEeCKOM none.

6. lNoTok BekTopa Ha HanpsaxeHHocTh. Teopema ["aycca-OcTporpanckoro ans
9NEKTPOCTATMYECKOro Nons B BakyyMme.

7. Pabota cun ANEKTPOCTaATU4HECKOro nons. Ll,mpKynﬂuvm BEKTOpPA HaNpA>XeHHOCTU 31IEKTPNHECKOro
nons.

8. MNoTeHumanbHbIil xapakTep anekTpocTatmyeckoro nons. MoteHumnan .

9. NoTeHuman nons TO4EYHOro 3apsna n nonsd, co3nasaemoro CUCTEMOWN TOYEYHbIX 3apsanos.
PasHocTb NoTeHUManos.

10. SkBMNOTEHUMANbHblEe NOBEPXHOCTU. CBA3b NOTEHLUManNa ¢ HanpPs>XXeHHOCTbIO SNEKTPUYECKOro
nons.

11. IMNOnbHbIN MOMEHT ANaneKTpuka. I'Ionsipmsauvm ON3NEKTPUKOB BO BHELWHEM 3NEKTPUNHECKOM
none. BeKTOp nondapundadnn.

12. OnekTpuyeckoe none B onanekTpuke. uanektpuyeckasi NpoHMLaeMocTb. Teopema
Maycca-OcTporpanckoro st BEKTopa 3M1ekKTPUYEeCKOro CMeLLEHNS.

13. PacnpeneneHve 3apsiioB Ha 3apsiKEHHOM NPOBOLHUKE. DNEKTPUYECKOE MONe U NoTeHuman
BHYTPW NPOBOAHVKA.

14. DnekTpryeckas eMKOCTb YeAMHEHHOro NPOBOAHMKA. DNeKTpu4eckas eMKoCTb KOHAeHcaTopa.
[Mnockuin koHOeHcaTop.

15. DHepruns 3aps>XeHHOro NPoBOAHMKA, CUCTEMbI 3aPSXKEHHbIX NPOBOLHUKOB. SHEPrus
KOHAeHcaTopa.

16. O6beMHasi NNIOTHOCTb SHEPTUN BNEKTPUYECKOro MONs B ANBNEKTPUKE U B BaKyyMe.

17. DnekTprnyeckmnin Tok. XapakTepucTnKn SNeKTPUYECKOro Toka: cuna Toka, BEK-TOp MAOTHOCTH
TOKA.

18. dneKkTPOABMXYLAsS CMNa UCTOYHMKA ToKa. HanpsixeHue.

19. 3akoH OmMa ons 0AHOPOLAHOrO y4acTka Lenn. IneKTpuyeckoe ConpoTuBneHme, yaenbHoe
conpoTmMBAeHMe. 3aBUCMMOCTb COMPOTUBIIEHNS NPOBOOHNKOB OT TeMneparypbl.

20. 3akoH Oma B andhpepeHumanbHom hopme. Y aenbHas anekTponpoBOgHOCTD .

21. 3akoH OmMa ons HeogHOPOAHOro yyacTka uenu. 3akoH Oma ansg 3aMKHyTOW Lenu .

22. 3akoH [xoyns - JleHua. Pabota n mowHocTb Toka. KM nctoyHmka.

283. 3akoH Oxoyns - JleHua B audodoepeHumnanHom goopme.

24. MarHuTHoe none B BakyyMe. BekTop MarHutHon nHaykumm. Cunoeble MMHWN MarHUTHOMO MONS.

25. MarHuUTHbIA MOMEHT BUTKA C TOKOM. MOMEHT cun, OeNCTBYOWNX HA BUTOK C TOKOM B MOCTOSIHHOM
MarHUTHOM rone.

26. 3akoH Amnepa. Cuna JlopeHua . 3akoH buo-Casapa-/lannaca. NpuHumn cynepnosvumm
MarHUTHbIX NONen.
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27. Uunpkynaumusa Bektopa MarHUTHOW nHOoykumn. Buxpesor xapaktep MarHutHoro nons. MarHntHoe
none coneHonga.

28. MarHuTHbIn noTok. Teopema Maycca Anst MarHUTHOrO MONs B BaKyyMe.
29. Pabota npu nepeMelLeH NpoBoOAHMKA C TOKOM B MOCTOSIHHOM MarHUTHOM nofe.
30. MarHuTHOe none B BelwecTBe. BekTop HaMarHn4eHHoCTW. HanpsikeHHOCTb MarHUTHOMO Nons.

31. HanpsxeHHOCTb MarHMTHOro nons. Teopema o UMpKynaumm BeKTopa Hanps-XeHHOCTH
MarHUTHOro nons.

32. MarHeTnam: napamarHeTvkm, ouamarHeTnku, dpoeppomarHeTvkn. MarHUTHOe None MarHeTuKoB.
MarHnTHas NpoHMLAEMOCTb.

33. 3akoH anekTpoMarHuTHoOM nHaykumn. MNMpasuno JleHua.

34. flBneHve camonHaykunn. MIHOYKTUBHOCTb. DNEKTPOABUXYLWASA Cuna CAMOUH-OYKUNN. DHeprus
MarHMTHOro nons.

35. O6beMHas NIOTHOCTb SHEPTMN MArHUTHOTO MONS B MArHETUKE U B BakyyMe.
36. lNepsoe ypaBHeHne Makcsenna.

37. Tok cMeweHuns. Bropoe ypasHeHne Makceenna.

38. TpeTbe n yeTBepTOE YypaBHeHMe Makceenna.

39. MonHas cuctema ypaBHeHuin MakcBenna B audpdoepeHumnansHoin popme. MatepranbHble
ypaBHEHMS.

40. Tok B rasax.
41. Tok B NonynpoBOAHMKAX.
42. Tepmoagac. OdpdpekTbl 3eebeka, ToMcoHa, MNenbTbe.

Bonpochb! kK ak3ameHy.

1. 3aKOHbl reOMETPMNYECKON ONTUKM: 3aKOH NPSMONMHENHOrO pacnpoCTpaHeHNs CBeTa, 3aKOH
HEe3aBMCMMOCTN CBETOBbIX NMYy4KOB, 3aKOH OTPaXEeHUs 1 3aKOH npenomneHns ceeta. lNonHoe
BHYTPEHHEE OTpaxeHue, ero NpuMeHeHne.

2. MpyHumn ®epma. BbiBog 3aKOHOB reoOMeTPUYECKON ONTUKK (MPSIMOSIMHENHOro pacnpocTpaHeHns
cBeTa, OTPaXeHus 1 npenomneHns ceeta) na npuHuuna depma.

3. lNMpenomneHune n oTpaxeHne Ha coepruyeckon NoBEPXHOCTU. DopmMyna NpenoMneHns
cdoepuryeckor NoBEepPXHOCTM N ee (POKYChbl.

4. JlnHza. dopmyna n ookycbl TOHKON NUH3bI. VI306paxeHne B TOHKOW NH3e. YBeNnyeHune.

5. UHTepdepeHumns ceeta. MpuHUMn cynepno3numm CBeToBbIX BOH. OnTuyeckas pasHoCTb Xo4a.
Ycnosusi MakCMMyMOB M MUHVMYMOB MHTEPEPEHLINN.

6. KorepeHTHOCTb. BpeMeHHO 1 cnekTpanbHbIi NoaXoL K aHanusy nitepgepeHumn. Bpems
KOrepeHTHOCTW, AIHA KOrepPeHTHOCTH.

7. Cnocobbl nonyyeHns nHtepgepeHummn ceeta: metod tOHra, 3epkana ®pexens, bunpmama
®dpeHens. NHTepgepeHumns ceeta B onbiTe KOHra: nonoxeHme MakCMMyMOB Y MUIHUMYMOB
ocBelleHHOCTU. [1pocTpaHCTBEHHAas KOrepeHTHOCTb, Pannyc KOrepeHTHOCTMU.

8. IHTepdepeHuns cBeTa B TOHKUX NNeHKax. YCnoBust MakCMMyMOB Y MMHUMYMOB NHTepPdepeHLNN.
[Monocbl paBHOR TOMNWMHbBI U PABHOIO HAKNOHA, KonbLua HbloToHa.

9. lNpuMeHeHne nHTepdepeHUn CBeTa: NPOCBETIEHNE ONTUKU, UHTEPAIEPEHLIMOHHbIE
cBeTodunbTpbl, MHTEPdepomeTpbl MaiikenbcoHa n dabpu-llepo.

10. Ondppakums ceeta. MNpuHumn MNonreHca-PpeHens. Meton 30H ®peHens. Oudgopakums dpeHens
Ha KpPYyrnom OTBEPCTUU U AMcke. 30HHas NnacTuHKa.

11. Oudppakums ceeta. MNpuHumn lMorireHca-PpeHens. Meton 30H PpeHens. dudppakumsa
®dpayHrophepa Ha Wwenm n peweTke.

12. Oudppakums ceeTa. Paspelwatowas cnocobHocTb onTuyeckmx npnbopos (06bekTnea u
ANPPaKLNOHHON peweTkn).

13. dugopakums peHTreHOBCKUX nyyer Ha Kpuctanne. @opmyna Bynbgpa-bparra. PeHTreHoBckas
CMNEeKTPOCKOMNMS N PEHTrEeHOCTPYKTYPHbIA aHanms.

14. OneMeHTbl ronorpagouu, ee NpUMeHeHne.
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15. MNMonspnsauns ceeta. ECTECTBEHHbIN U NONSAPU3OBAHHBIA CBET. Tunbl nonapmsaumm. 3akoH
Mantoca.

16. I'Ion$|p|/|3au|/|9| cBeTa npu oTpaxeHmn n npenomMneHnin. 3aKkoH BproCTepa, €ro npmumMeHeHne.

17. [lBorHOe nyyenpenomneHuve. lNonspusauns ceeta npy OBOMHOM NyYernpenomMneHunu,
00bIKHOBEHHbI N HEOObIKHOBEHHBIV Ny4n. CylWHOCTb ABOMHOrO nydenpenomnexus. MoctpoeHve
["toireHca.

18. L1BoiiHOEe nyyenpenomneHue. MNMonsprusauns ceeta nNpy 4BONHOM y4ENPENOMIEHNMN,
0ObIKHOBEHHbIV N HEOOLIKHOBEHHbIV Ny4n. AHANN3 NONSPM30BAHHOMO CBETA C NMOMOLLbIO MNACTUHKM B
4eTBEPTb BOJHbI.

19. VckyccTBEHHOE OBOMHOE NydenpenomMneHme npu MexaHn4yeckonm gedopmaumnm, B aNeKTpU4eCckom
N MarHUTHOM MOSSX.

20. OnTnyeckun akTMBHbIE BELECTBA. DNeMeHTapHas Teopus PpeHens BpaleHns nNnockocTu
nonspusauunu.

21. Oucnepcus ceeta. Pasosas 1 rpynnosasi CKOPOCTN CBETA, CBSA3b MEXAY HUMMU.

22. OneMeHTbl 3NEeKTPOHHON Teopun ancnepcun ceeta. HopmanbHas n aHomanbHas aucnepcus
ceeTa. CBA3b AMcnepcumn ¢ NOrnoweHNEM.

283. lMornoweHwne ceeta. 3akoH byrepa. CnekTpbl NornoweHns 1 useta Ten.
24. PaccesHue ceeTta. 3akoH Panes. lNonapusauns paccessHHOro ceerta.

25. TennoBoe n3ny4yeHne. IHePreTMyeckmne XxapakTepucTmkn TeNI0BOro N3ny4eHns. 3akoHbl
Kupxrogpa, nx TepmoamnHammnyeckoe o6ocHoBaHMe.

26. TennoBoe n3ny4yeHme. SHepreTn4eckne xapakTepucTmkn TeNNOBOro nanyyeHmns. dopmyna
Panesa-IxunHca n ee knaccuyeckoe obocHoBaHue.

27. 3aKoHbl N3ny4yeHust abcontoTHO YepHoro Tena: 3akoH CtedbaHa-bonbuMaHa, 3aKOH CMELLEeHNS
BuHa.

28. KBaHTOBbIV xapakTep Tennosoro nany4yexHus. @opmyna lNnaHka.
29. OnTtuyeckas nupomeTpus. PagnaumnoHHas, SpkocTHas 1 uBeToBas Temneparypa.
30. BHewHwnin cpotoadpdpekT. OCHOBHbIE 3aKOHbI (hoToadpdhekTa. YpaBHEHNE DNHWTENHA.

31. doToHbl. OnbIT BoTe. KopnyckynsipHble 1 BONHOBbIE XapaKTEPUCTUKM (POTOHOB, CBSI3b MeXay
HuMK. [laBneHue cBeTa C TOYKM 3PEHNS KOPMYCKYNSIPHON TeEopUN.

32. ®OTOHbI. DHEPrMs, UMNYNbC, Macca doToHa. AddekT KomnToHa.

33. Mogenb atoma bopa. MNoctynatel Bopa. Teopusi BogoponononobHoro atoma bopa. OnbiT
®dpaHka n Nepua.

34. BonHoBble CBOMCTBA BeLWeCTBa, rmnortesa ne bpoins. KopnyckynsipHo-BONHOBOW Ayannam.
OnbiTbl [13BnccoHa n Ixepmepa.

35. BonHoBasi hyHKUuMs, ee uHTepnpetaums. YpasHerue WpeanHrepa. CtaumoHapHoe ypaBHeHWe
penunHrepa, ero ceoicTaa.

36. YpaeHeHue WpennHrepa. Yactnua B 6eCKOHEYHO rnybokoit noTeHumanbHoi sime. TyHHeNbHbIi

apgoekT.

37. YpaBHeHue LpenvHrepa nns rapMoHMYECKoro ocumnnsitopa u atoma sogopoaa. KesaHtoBble
yucna.

38. ToxaectBeHHOCTb YacTtuu. MNMpuHumn (3anpeta) MNaynu. PacnpeneneHne anekTpoHOB B aTOME.
[Meprnoguyeckas cuctema anemeHtToB MeHoeneesa.

39. CnoHTaHHoEe 1 BbliHYXAeHHOe uanyyeHne. KoagguumeHTbl SnHwTenHa. Jlasepsb!.

40. Ctatmuctmnka bose-diiHwTeHa. POHOHHbLIN ra3 B KpucTannax. TennoemMKocTb KpucTanna, Teopms
Hebas.

41. Cratnctunka ®epmu-Lupaka. BoipoxXaeHHbIA 9NeKTPOHHbIN ra3 B MeTanne, aneKkTpoHHas
TENNOEMKOCTb.

42. CocTaB a4pa: NPOTOHbI U HENTPOHbI. N30ToNbl. OCHOBHbIE XapakTEPUCTUKN a4ep. AOepHble
cunbl.

43. CocTaB 1 XapakTepuCcTMKN aToMHOro sapa. ledekT Macchl U SHEPrus CBS3M sapa.
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44. PagnoakTMBHOCTb. 3aKOH pafanoakTuBHoro pacnaga. lNepvog nonypacnaga. Tunbl
paavoakTMBHOro pacnaga.

45. Peakuun genexHuns Aa0ep, uenHas peakuus. 9|,u,epHa9| aHepreTuka.

7.1. OcHOBHas nuTeparypa:

Kypc obwein domsumku, KH. 4. BonHbl. OnTtuka, Casenbes, Nrops Bnaanmmnposny, 2006r.

Kypc obweit domaunkn, KH. 3. MonekynspHas gouauka n tepmoanHamuka, Casenoes, Nropb
Bnaoumnposuy, 2005r.

Kypc obwein domsmku, T. 2. SnekTpnyecTBo n MarHetnam. BonHbl. OnTrka, CaBenbes, Nropb
Bnagmummposmy, 2008r.

Kypc obweit domaukn, T. 1. MexaHnka. MonekynsipHas domaunka, CaBenbes, Virops Bnagnmmnposuy,
2008r.

Obwwin kypc comnamku, T. 1. MexaHnka, CuyxuH, Omutpuii Bacunbesny, 2005r.

O6wuin kypc uankm, T. 2. TepmoanHammuka n MmonekynspHas gouauka, CuByxuH, OMutpuii
Bacunbesuy, 2005r.

O6wwuii kypc mankm, T. 5. ATomHas n agepHas cousnka, CusyxuH, Omutpuin Bacunbesuny, 2006r.

Casenbes, N.B.. Kypc obwein pnsmkm = A course in general physics: yuebHoe nocobue ans
CTYOEHTOB BbICILMX y4eOHbIX 3aBefeHuin, obydatowmxcs no TexHmyeckum (550000)
TexHonornyeckmm (650000) HanpasneHnam: [B 3-x 1.] / W. B. Casenbes.?V3a. 10-e,
ctep..?CanxkT-MeTepbypr [u ap.]: NlaHb, 2008.7 T. 1: MexaHuka. MonekynspHas
don3nka.?2008.7432 c.:

Casenbes . B. Kypc obwelt comnsnkm: y4eb. nocobue: B 3 T. [OnekTpoHHbIn pecypc] / A. B.
CaBenbes.--Cl16.: JlaHb, 2007 -.--(YuebHukun ons By30B. CneumnanbHas nutepatypa) T. 1: MexaHuka.
MonekynapHas domsunka.--Mocksa: JlaHb.-- 2011.-- 432 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704

Casenbes /.B. Kypc obweii consnkun. B 5-un 17. Tom 1. MexaHuka. - yuebHoe nocobue.
[OnekTpoHHbIN pecypc] - 5-e naa. - CankT-MeTtepbypr: NaHb, 2011. - 352 ¢. Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704

Casenbes, N.B. Kypc obuwei gonamnkm = A course in general physics: yuebHoe nocobue ons
CTYAEHTOB BbICWINX Y4eOHbIX 3aBeaeHNin, obydatowmxcs no TexHndecknm (550000) un
TexHonornyeckmm (650000) HanpaBneHnam: [B 3-x 1.] / W. B. Casenbes.?V3a. 10-e,
ctep..?CaHkT-MNeTtepbypr [u op.]: NlaHb, 2008.? T. 2: SNeKTpMYEeCTBO 1 MarHeTn3M. BonHbl.
Onturka.?2008.7496 c.:

Casenbes, W. B. Kypc obuweli gonauku: [y4eb. nocobue ons BTy308]: B 5 kH. / U. B.
Casenbes.?Mocka: ACT: Actpenb, 2006.7 KH. 4: BonHbl. OnTnka.?2006.7256 c.:

Nanpacbepr, .C. OnTtuka: y4eb. nocobue ons ctyoeHToB goua. cned. By3os / . C. NaHacbepr.?A3a.
6-e, ctep..?”Mocksa: PUSMATIINT, 2006.7848 c

7.2. lononHutenbHasa nureparypa:

BeeneHuve B unanky sgpa n yactuy, KanntoHos, ropb Muxainosuy, 2010r.
BonHosble npouecchbl. OCHOBHbIE 3aKOHbI, iponos, Viropb EBreHbesuy, 2006r.
AnektpomarHeTnam. OCHOBHbIe 3aKOHbI, Mponos, Nropb EBreHbesmy, 2006r.
MexaHuka, pogos, Nropb EBreHbesny, 2006r.

3apaun no obuenn usnke, Miponos, Nrope EBreHbesuny, 2006r.

Casenbes, Nropb Bnagmmmnposmny. Kypc obuiein pusnkn : yuebHoe nocobume: B 5 kH. KH.3.
MonekynapHas comsuka n tepmoanHamuka / . B. Caeenves ; OTB. pea. E. C. N'pupacosa .? Mockea
: AcTpenb : ACT, 2002 .? 208c. : rpad., cxem., Tabn. ? MNpenm. ykas.: ¢.207-208 .? ISBN
5-17-004585-9(KH.3) : 45.00 .7 ISBN 5-17-008962-7(0O00"N3pnatenbcteo ACT") .? ISBN
5-271-01305-7 (KH.3) .? ISBN 5-271-01033-3(0O00"N3paTtenbctBo AcTpenb").
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CuByxvH, OmuTpunii Bacnnbesny. Obwuii kypc consnkm : yyebHoe nocobue ons By3os : B 5 Tomax /
L. B. CuByxuH .? Mocksa : Punamarnut, 2006 .7 ; 22 c™. T. 2: TepmoamHammnka n MmonekynspHas
domsuka .? IapaHne 5-e, nucnpasneHHoe .? Mockea : PUSMATIINT, 2006 .? 544 c. : nn. ? VimeH.,
npeaM. ykaa.: c. 529-537 .? ISBN 5-9221-0601-5.

Crpenkos, C.I1. BBeneHue B Teoputo konebanwuii: yuebHuk / C. M. Ctpenkos.?V3naHune 3-e,
ncnpaeneHHoe.?CankT-MNeTtepbypr [1 ap.]: NaHb, 2005.7440 c.;

Casenbes /1.B. C6opHMK BOMPOCOB 1 3aaady No obuwen gouaunke: yiebHoe nocobue. [DNeKTPOoHHbIN
pecypc] - 6-e n3a., ctep. - CaHkT- MeTtepbypr: NaHb, 2013. - 288 c.

Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=32823

7.3. UHTepHeT-pecypcChl:

Bugeonektopuin MOTU - http://lectoriy.mipt.ru/course/Theorphysics-QuantumMechanics-SSG-Lects
Buknnegus - http://ru.wikipedia.org

NHTEpHeT nopTtan obpasoBaTenbHbix pecypcoB KDY - http://www.kfu-elearning.ru/

Casenbes .B. Kypc obwei domsmku, Tom 3. OnTrka, atoMHas omamrka, punanka aToMHOro sapa u
aneMeHTapHbIX YacTuL - http://technofile.ru/files/phys_4.php

AnepHas usnka B VIHTepHeTe - http://nuclphys.sinp.msu.ru/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHune gncumnnunbl "dumnsunka" npegnonaraet NCNoNb30BaHNE CReayowWwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayoutopusl, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeaniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €UHOWN CUCTEMON yNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BuaAeo n ayamno
NHpopMauunu, NOyYeHNs 1 nepenayn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMieKkTaums
MyNbTUMEeAMNAHOM ayAUTOPUN COCTOUT U3: MyNbTUMEAMNIHOrO NPOoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 OoIMOB, NepCcoHalbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, UHTEPAENCHI
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens BnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLUMMW, MPaKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke oCHalleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEPHET. KomMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme " BrubnuoPoccumka", 4OCTYN K KOTOPOW NpefoCTaBneH
ctyneHTtam. B OBC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON HayYHORN 1 y4ebHO
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cebs nybnmkaumm Beoylwmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOM NuTepaTypbl, N34aHNSA Ha aHTIMACKOM 53blKe BeOyLWmX aMepuKaHCKux u
€BPONencKMx n3narenbCTs, a Takxe peakme U ManoTmpaxHble N3naHnsa poCCUMCKUX permoHanbHbIX
By30B. OBC "BubnnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHBIA AOCTYN K HEOOXOAMMbIM ANs
obpasoBaTenbHOro npolecca M3naHnsaM C UCNONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOBaHNAM hefepanbHbIX rOCYapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

AynnTopus ¢ MynbTMMeaniiHbIM 060pyLoBaHNEM, AEMOHCTPALMOHHBIA KaBUHET, ayautopust ons
NPaKTUYECKNX 3aHATUIA.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpaeneHnto 090900.62 "MHdopmMaumnoHHas 6e3onacHoCTb" 1 NPOCOW0 NOArOTOBKM
NHbopmMaumoHHas 6e30nacHOCTb aBTOMaTU3NPOBAHHbLIX CUCTEM .
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