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Mporpamma aucumnnmHbl "®usmka"; 090105.65 KomnnekcHoe obecneyeHrne MHGOPMaLMOHHON 6e30MacHOCTY aBTOMATU3MPOBAHHbIX
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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

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " EH.®.2 Obwuwe matematnyeckme u
€CTECTBEHHO-Hay4Hble ANCLMMNIMHBI" OCHOBHOW 0bpa3oBartenbHoi nporpammbel 090105.65
KomnnekcHoe obecnevyeHne MHopMaLUnoHHOM 6e30MacHOCT aBTOMATU3VMPOBAHHBIX CUCTEM U
OTHOCUTCS K (henepanbHOMy KOMNoHeHTy. OcBamBaetcs Ha 1, 2 kypcax, 1, 2, 3 cemecTpbl.

OucumnnuHa B2.63 "comnanka" BxoauT B umnkn (6nok b2) 6akanaepos n siBnsieTcs obsa3atenbHon ans
N3yyeHuns.

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

JducunnnmHa cny>XnTt 0CHOBOW Ans nocnenyrowero ny4yeHns GUCLUMNIVH BbiNOMHEHWS
nabopaTtopHbIx paboT B paMkax 3aHsATUIA no aucumnnuHe "Obwnii domanyeckunii NpakTukym", a Takxe
n3yveHns gucumnnvH "OnTtuka. ATomMHas douamka. SdoepHas puamnka”.

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

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

(Tpoeconomane  [C105CN0CTs uenorusonars Gasome eoperieoe e
KOMMNeTeHuunm) P P
MK-2 CMOCOBHOCTb NPUMEHSTb Ha NpakTnke 6a3oBble
(MpocheccmonantHbie n O(ZpeCCVIOHaﬂFI):HbIe HaBbIKN g
KOMMeTeHuun) P
S CNocoBHOCTb 9KCMNyaTNPOBaTb COBPEMEHHYIO (OU3NYECKYIO
(MPOCheccHoHanbHbIE annaparypy 1 060 yuongme ’ g g
KOMreTeHuunn) patypy Py
MK-5 CMOCOBHOCTb NPUMEHSTb Ha NpakTnke 6ba3oBble

obwwenpogeccMoHanbHble 3HaHNS TEOPUN 1 METOLOB
(npodhbeccmoHanbHble -

dom3n4ecknx nccnenosaHuim (B COOTBETCTBMM C Npoonnem
KOMMeTeHuunn)

NOArOTOBKN)
MK-6 CNocoBHOCTb MOSIb30BaTbCS COBPEMEHHbBIMM METOAaMU
(npodheccunoHanbHbie 06paboTkun, aHann3a u cMHTe3a PU3NYecKoin nHgopmaumm (B
KOMMneTeHuunm) COOTBETCTBUM C NPOPUNEM NOLATOTOBKN)
OK-3 crnocobHoCTb NpuobpeTaTtb HOBblE 3HAHWUS, NCMOSb3YS
(0BLwekynbTypHbIE COBpeMeHHble 0bpasoBaTenbHble 1 MHAPOPMALMOHHbIE
KOMMeTeHuunn) TEXHONOrnn

B peaynbtate 0CBOEHUS ONCUMMNINHBI CTYAEHT:
1. DONXEH 3HaTb:
-(pu3nyeckme OCHOBbI ABNEHUI, CBA3aHHbIX C aTOMapPHO-KOPMYyCKYNAPHbIM CTPOEHNEM BELLECTBa;
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-OCHOBHbI€ KNaCCUYeCKMNE N COBPEMEHHbIE KCNIEPUMEHTaNbHbIE pe3ybTaThl B 06nacTy OnTuku,
aTOMHOW 1 a0epHON PUINKWU;

-OCHOBHbI€ 3aKOHbl ONTUKK, aTOMHOW smepH0|7| 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.

- K peleHnto 3a4a4, CBSI3aHHbIX C aTOMapPHO-KOPMYCKYNSPHbIM CTPOEHNEM BELECTBA;
- 3KCNNyaTnpoBaTh COBPEMEHHYIO (oU3nYeckyto annapatypy n obopynoBaHue;
- paboTaTb C coBpeMeHHbIMV 06pas3oBaTebHbIMU 1 MHOPMALMOHHBLIMU TEXHONOTUSIMIA.

4. CTpyKTypa U cogepxaHue AUCLUMNINUHbI/ Moayns
Obwas TpyooeMKoCTb ANCLUMANHBI COCTaBNSeT 3a4eTHbIX(ble) eamHuL(bl) 400 yaca(oB).

dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4eT B 1 ceMecTpe; 3a4eT BO 2 CEMECTPE; 9K3aMeH
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
TemaTtnyeckuu nNnaH AUCLMNAUHbI/MOAOYNS

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanuua 4 us 23. il yLH,lfIP EPCHTET
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 1. Passutue
npeacTasneHui o
npupoe ceeTta.
MoHsTHMe o
KOrepeHTHOCTK
9NEKTPOMarHUTHbIX
BOSH. VIHTepgoepeHuns
ceeta. Metonbl
" HabnooeHns 3 1 5 > 4
NHTEpPdOEpEeHUNn cBeTa.
Pacuert
NHTEpPdOEpPEHUMONN OT
2-X NCTOYHMKOB CBeTa.
NHTepdepeHums B
TOHKWUX MNEHKax.
NHTepdepeHLMOHHbIE
npnbopbl U NX
NPUMEHEHNE.

Tema 2. MNpuHumn
[MtonreHca-®dpeHens.
MeTton 30H PpeHens.
SBneHve ondppakumn.
Oudppakuns dpeHens
Ha Kpyrnom oTBepcTum,
Ha Henpo3pa4yHoM
ancke. dudopakums
®dpayHropepa Ha wenu.
OundppakunoHHas NMCbMeHHas
2.|peweTka. [NaBHble 3 2-3 4 2 4 paboTta
MakCUMyMbl 1
DOMONHUTENbHbIE
MVUHUMYMb.
[MprnmeHeHne
AndopakLIMOHHON
peweTku.
Paspewarowwas
CNOCOBHOCTb.
Oudppakuns
PEHTreHOBCKUX Ny4Yen.

JomauHee
3adaHune
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 3. ducnepcus
cBeTa. ONeKTpoHHas
Teopus gucrnepcun
ceerta. [NornoweHne
ceeta. 3akoH byrepa.
EcTtecTBeHHbIN 1
NoNsipM30BaHHbIV CBET.
3akoH Mantoca ans
nonspu3oBaHHOro
3'CBeTa.BaKOH 3 4 2 2 6
BptocTtepa. [BonHoe
nyyenpenomneHue.
WckyccTBeHHas
aHusoTponus. ekt
Keppa. BpauweHue
NNOCKOCTU
nonspusauun. ekt
®dapapes.
Tema 4. Tennosoe
N3nyyeHve n ero
XapakTepuCTUKN. 3aKoH
Kupxrogpa ons
paBHOBECHOIO
n3nyyeHuns. ABCONOTHO
yepHoe Teno. 3akoH
CredpbaHa-bonbuMaHa.
4.|3akoH cmeleHns BuHa. 3 5-6 4 2 4
®dopmyna
Penes-IxuHca.
®dopmyna lNnaHka.
BHewHun gootoadpdpekT
N ero 3aKoHbl.
YpaBHeHve DVHWTeNnHa
NS BHEWHEro

dooToappekTa.

NMCbMEHHas
paboTta

KONnokenym

KETPOHHBH
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 5. Monenb atoma
Pesepgoopna.
3aKOHOMEpHOCTH B
CrekTpe nanyvyeHuns
atoma sogopoja.
Moctynatbl bopa.
Mogenb aTtoma bopa.
OnbiTbl ®paHka n
epua.
KopnyckynsapHo-BONHOBGHM
Oyann3m CBOWCTB
BewecTea. OpdekT
KomnToHa. BonHbl ae
5 Bpownsa n nx ceoicTea.
"ICooTHOWeEHNe
HeonpeneneHHocTn
eli3eHbepra.
BonHoBas coyHKLUMA 1
eé cTaTucTnyeckui
cmbicn. Obuwee
ypaBHeHune
WpenonHrepa
HepenaTUBUCTCKOW
KBAHTOBOW MEXaHUKMN.
YpaBHeHve
WpenonHrepa ons
cTaunoHapHbIX
COCTOSAHWUMN.

Tema 6. KBaHTOBbIE
yucna, ux pusnyeckunii
cMmbich. MNoHsTne 06
oneparopax
PU3nNYEeCKNX BEMNYNH.
CpenHee 3HayeHne
JPU3NYECKNX BENINHUH U
MaTpuYHblEe SNEMEHTDI.
YpasHeHue
lWpenuvHrepa.
CooTHoweHne
HeonpeaeneHHoCTH
‘Fein3eHbepra.
[MpocTpaHCcTBEHHOE
pacnpeneneHve
NAOTHOCTU
3NeKTPOHHOro obnaka B
aTome Bogopona.
MarHuTHble cBOMCTBa
atomoB. OnbiTbl WTepHa
n Nepnaxa. CnuvH
anekTpoHa. CnnHoBoe
KBAHTOBOE YXCINO

NMCbMEHHas
3 7-9 6 2 2 paboTta

nomaiuHee
3 10-11 4 2 2 3afaHue

KETPOHHBH
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 7. PeweHune
ypaBHeHus
WpenonHrepa ons
BOOOPOA0-NOA0OHBIX
aTtomos. [MpuHumn
Maynn. PacnpeneneHve
SNEeKTPOHOB B atome Nno
COCTOSIHUSM.
MNeprnogunyeckas
cuctema MeHoeneesa.
BpawarenbHble,
KonebartenbHble 1
SNEKTPOHHbIE CMEKTPHI
Monekyn.
PeHTtreHoBsckune
cnekTpbl. CNOHTaHHOE 1
- [BBIHYXAEHHOe 3
"In3ny4yeHne ¢poToHOB.
MpuHUnn paboTbl
KBAHTOBOIO
reHeparopa.
TBepooTenbHbie U
rasopaspsaHbie
nasepsl. Nx
npuMeHeHne. AOHOHbI.
TennoemkocTb
KpucTtannm4eckom
pelweTKn. SNemMeHThbI
30HHOW Teopun B
kKpuctannax. [oHsTHe 0
KBAHTOBOW CTaTUCTMKE
®depmu-Lupaka.
YposeHb Depmu.
CBepxnpoBoaAnMOCTb.

NMCbMEHHas
12-13 4 2 2 paboTta

KETPOHHBH
B_EPCHTET
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 8. CtpoeHue
aTOMHbIX S4ep.
MaccoBoe 1 3apsanoBsble
yncna. HyknoHsoil.
Baaumopencteune
HyknoHoB. CBowcTea u
npupoaa S4epHbIX CUn.
N3oTonbl, n3obapsl.
CnvH 1 MarHUTHbIN
MOMEHT aapa. AaepHbii
MarHWTHbIA Pe30HaHC.
ONEKTPOHHbIN
napamarHuTHbIn
pe30oHaHC.
8.[EcTecTrennas 3 14151 4 2
pagnoakTUBHOCTb.
3aKoH paanoakTMBHOIroO
pacnapa. anbga- beta-
ramma-pacnag.
B3anmonpespatieHus
HYKNIOHOB Npw pacnage.
SnepHble peakumm un
3aKOHbl COXPaHEeHus.
Peakumnsa nenexus
anep. LlenHasa peakuns
neneHvsa anep.
SnepHblin peakTop.

6 npe3eHTauus

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME

Crpanuua 9 us 23. oo

o
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen Henens MX TPYAOEMKOCTb Tekywwime doopmbl
N .D.VIKIIL(I.)VJIJ‘I'IVJ',I.II;HI:I/ CemecTp cemecTpa (B yacax) \{(omp(c)emp
neKuM"I'IpaK'rw-lecmeHaﬁopaToprle
3aHATUSA paborbl
Tema 9.
Baanmopneicteue
PaanoakTNBHOIo

N3ny4yeHuns c
BewecTeoM. [NoTepun
SHepruu, Kkpmeas
Bperra, npober.
MexaHn3Mmbl
B3aMMOOENCTBUA,
BIMSHNE Ha CBOWCTBA
cpenbl. [NoHaTne o
[O3UMETPUN.
MornoweHHas nosa.
OcobeHHocTH
B3aMMOOelncTBunS
ramma-KBaHTOB 1
HENTPOHOB C KOHTPONbHas
9.|BewecTBoM. lepenaya 3 16-18 6 2 6 paboTta
SHeprum
ramma-unanyyeHus
BELEeCTBY, KepMa U
nornoweHHas nosa.
®dunsnyeckne OCHOBbI
no3umetpun. Pacuyet
3awnTbl OT
NOHU3MNPYHOLLMX
N3Ny4yeHui.
TepmosinepHas
peakums n npobnemsi
yrnpasneHus eo.
OneMeHTapHbIe
yacTuupbl. KocMuyeckoe
n3ny4eHue.
BaaumonpespaliaeMocTy
SNeMeHTapPHbIX YacTuL.

Tema . NITorosas 1 0 0 0 3a4yeTt
" |dopma KoHTpOnNA

Tema . Toroesas 3ayert
" |doopma KOHTpoOns 2 0 0 0

Tema . NTorosas 3 0 0 0 aK3aMeH
" |dopma KoHTpONA

NTtoro 36 18 36

4

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. PazButue npencraBneHun o npupone ceeta. NNoHATUE O KOrepeHTHOCTU
3NEeKTPOMarHUTHbIX BoJiH. UHTepdhepeHums ceeta. Metoabl HabnoaeHus NHTepdoepeHULumn
cBeTta. PacueT nHtepdepeHunonm ot 2-x UCTOYHMKOB cBeTa. UHTepdbepeHLUA B TOHKUX
nneHkKax. MHTepcpepeHUMOoHHbIe NPUbopbl U UX NPUMEHEHME.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
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MoHATME O KOrEPEHTHOCTUN 3NEKTPOMArHMTHbIX BOMH. VIHTepdgoepeHums ceeta. Metoabl HabnoaeHUs
NHTEpdepeHunn ceeTa.

npakTnyeckoe 3aHsitne (2 4aca(os)):
Pacyet nHTepgepeHumonmn OT 2-Xx UICTOYHMKOB cBeTa. VIHTepdoepeHums ceeTa.
naboparopHas pabora (4 4aca(oB)):

NHTepdepeHums ceeTa. Metoabl HabnooeHns nHTepgepeHLmnn ceeTa.VIHTepepeHUns B TOHKMX
nneHkax. IHTepgepeHUMOHHbIE NPNOOPbI N NX MPUMEHEHME.

Tewma 2. MNpuHuun MNonreHca-PpeHens. Meton 30oH PpeHens. iBneHne audpakuum.
Adudpakunsa PpeHenss Ha KPYrnoMm oTBepCTUU, Ha Henpo3padyHom aucke. Odudcpakumsa
dpayHrocpepa Ha wenu. lucppakumoHHas pewuetka. [naBHble MaKCUMYMbI U
DOMNONHUTeNbHble MUHUMYMbI. [TpMMeHeHne andpakLMoOHHON peLueTKn. Paspeluatowas
cnoco6bHocTb. Ouchpakums peHTreHOBCKUX NyYen.

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

MpwuHumn MonreHca-PpeHens. Meton 3oH peHens. SsneHne audpakuuun. dudpakumoHHas
peweTka. [‘naBHble MakCMyMbl 1 OOMONHUTENbHbIE MUHUMYMbI. [TpyMeHeHe andpakLnoHHON
peLeTKN.

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

OundppakunoHHas peweTtka. [[NaBHble MaKCUMyMbl 1 SOMONHUTENbHBIE MUHUMYMbI. MeTon 30H
®dpeHens. Ougppakuma PpayHrogepa Ha wenu.

naboparopHas pabora (4 yaca(oB)):

SBnenune oudppakuun. dudopakumns dpeHensa Ha Kpyrnom 0TBEPCTUM, HA HENPO3Pa4YHOM
ancke. dudppakumns ®payHrodepa Ha wenu. JugopakumMoHHas peweTka.

Tema 3. Olucnepcus ceeta. dNeKTpPOHHas Teopusi gucnepcum ceeta. lNornowieHue ceeTta.
3akoH byrepa. EctecTBeHHbIN 1 nNonsipu3oBaHHbIN cBeT. 3aKoH Mantwca ons
nonsipuaoBaHHoOro ceeta. 3akoH bproctepa. [ BonHoe ny4yenpenomneHue. UckyccTtBeHHast
aHusoTtponus. hdekt Keppa. BpawieHue nnockoctu nonsipmsauun. dchdekt dapanes.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Incnepcusa ceeta. dnekTpoHHas Teopus aucnepcum ceeta. lNornoweHne ceeta. 3akoH
Byrepa.EcTtecTBeHHbIV 1 NONSPM30BaHHbIN cBeT. 3akoH Mantoca ans nonspu3oBaHHOro ceeTa.
3akoH BptocTtepa.BpalieHre nnockocTn nonspmusaumm.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

naboparopHasi pabora (6 4aca(oB)):

Hucnepcusa ceeta. 3akoH Mantoca ons nonsgpusosaHHOro ceeta. [lBonHoe
nyyvenpenomneHve.BpaleHne nnockocTy nonspusaumu.

Tema 4. TennoBoe n3anyyeHue n ero xapakrepmctukn. 3akoH Kupxrodpa ansi paBHoOBECHOro
n3nydyeHusi. AGConOTHO YepHoe Teno. 3akoH CtecpaHa-bonbumaHa. 3akoH cmell,eHus BuHa.
dopmyna Penes-IOxuHca. Popmyna lNnaHka. BHewHun ¢potoadphekT U ero 3akoHbl.
YpaBHeHne DuHLITEenHa Ans BHelwHero otoadhcpekra.

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

Tennosoe n3ny4eHune n ero xapakrepmuctTukn. 3akoH Knpxroda ons paBHOBECHOIO U3NyyYeHUs.
BHewHnn dooToapdEeKT 1 ero 3aKoHbI.

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

AbcontoTHo yepHoe Teno. 3akoH CtedpaHa-bonbumaHa. 3akoH cmeweHns BuHa. ®opmyna
Penea-IxuHca. ®opmyna NnaHka. YpaBHeHWe DWHIWITENHA AN BHEWHEr0 ooToadhdpekTa.

naboparopHas pabora (4 4aca(oB)):
BHewHW ooTospdoekT 1 ero 3akoHbl. Tennosoe nany4yeHne n ero XxapakTepucTuku.

Tema 5. Monenb atoma Pesepcopna. 3akOHOMEPHOCTU B CNEKTpe U3ny4yeHUsa atoMa
Bopopopaa. lNocrynarbl Bopa. Monenb atoma Bopa. OnbiTbl PpaHKa u Nepua.
KopnyckynsipHO-BONHOBOM Ayanu3M CBOMCTB BewlecTBa. Adpchekt KomntoHa. BonHbl oe
Bpouns u ux ceoncrea. CooTHoLleHUe HeonpeaeneHHocTn MenseHbepra. BonHoBasi oyHKLUSA
M eé cratuctmyeckum cmbicn. Obwee ypasHeHue LLipeavHrepa HepensiTMBUCTCKOM KBaHTOBOM
MexaHuKWu. YpaBHeHue LLipeavHrepa ans crauMoHapHbIX COCTOSHUMN.
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neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Mognenb atoma Pesepdopaa. 3akOHOMEPHOCTM B CNEKTPE U3ny4yeHns atoma sogopoga. lNoctynarsbl
Bopa.BonHbl oe bpoiing n nx ceoictea. CooTHoweHMe HeonpeneneHHocTy Nen3eHbepra.Obuwee
ypaBHeHue LWpeanHrepa

npakTudeckoe 3aHsitne (2 yaca(os)):

BonHoBas doyHkLMSA 1 eé cTatucTndeckuii cMoicn. Obwee ypasHeHune LLpeauHrepa
HEepenAaTUBMCTCKOM KBAHTOBOW MexaHuKn. YpaBHeHne LLpeanHrepa ang ctaumoHapHbIX COCTOSHUNA.

naboparopHas pabora (2 4aca(oB)):
3aKOHOMepHOCTVI B CNeKTpe nanyd4eHna atoma sogopona.

Tema 6. KBaHTOBbIE Uncna, ux cpmsaunueckui cmbicin. NMoHsATME 06 onepaTtopax ¢pm3anyeckmx
BeNnuuuH. CpepgHee 3HayeHne hU3NYecKMX BeIMYUH U MaTPUUYHbIE 3NIeMeHTbl. Y paBHeHue
LLipenuHrepa. CooTHoLleHUe HeonpeaeneHHocTu MenseH6epra. NMpocTpaHCTBEHHOE
pacnpepneneHne NNOTHOCTU 3NEKTPOHHOro obnaka B atome Bopopona. MarHuTHble cBOMCTBa
aromoB. OnbiThl LLUITepHa u Nepnaxa. CnuH anekTpoHa. CnMHOBOE KBaHTOBOE YUCIO

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

KBaHTOBbIE YMCNa, NX Puanyeckmin cmbicn. MNoHaTMe 06 onepatopax PU3NYECKUX BENNYMH.
MNpocTpaHCcTBEHHOE pacnpeneneHne NN0THOCTU aNEKTPOHHOro obnaka B atome BO4OPOAA.

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

KBaHTOBbIE YMCNa, UX U3nyeckunin cMmbicn. MNMoHATME 06 onepaTopax PU3NYECKUX BENNYMH.
CpenHee 3HaYeHne PU3NYECKMX BENNYMH U MATPUYHBIE 3IEMEHTBI.

naboparopHasi pabora (2 4aca(oB)):
MarHuTHble CBOMCTBA aTOMOB.

Tema 7. PewieHne ypaBHeHus LLipenouHrepa ons Boaopono-nono6Hbix atoMoB. MpuHumn
Maynu. PacnpeneneHue aneKTpoHOB B aTOMe No coctosiHusaM. lNepuoanyeckasa cuctema
MeHpeneeBa. BpawiatenbHble, KonebarenbHble U 3IEKTPOHHbIE CMEeKTPbl MONEKYII.
PeHTreHoBCKkMe cnekTpbl. CNOHTaHHOE U BbIHYXAEHHOEe nsnydyeHue ¢poTtoHoBs. MpuHumn
paboTbl KBaHTOBOro reHeparopa. TBepaoTenbHble U razopa3psigHbie nasepbl. Ux
npuMeHeHue. MOHOHbI. Ten0eMKOCTb KPUCTANNTINYECKOWN peLLeTKU. DneMeHTbl 30HHON
Teopum B Kpuctannax. NoHsTMe o KBaHTOBOM cTaTucTuKe Pepmu-Lupaka. YposeHb depmu.
CBepxnpoBOANMOCTb.

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

PeweHue ypaBHeHus LWpeanHrepa ons Boaopoao-nonobHbix atomos. MpuHumn Maynn.
PacnpegneneHune anekTpoHOB B aTOMe Mo COCTosAHMAM. [leprnoguyeckas cuctema Menaoeneesa

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

MpuHuun Maynu. PacnpeneneHve anekTpoHOB B aTtOMe Mo COCTOSHMAM. BpauwarenbHblie,
KonebaTtenbHble N 3NEKTPOHHBIE CNEKTPbI MONEKY.

naboparopHas pabora (2 4aca(oB)):

BpawarenbHble, konebatenbHble 1 9NEKTPOHHbIE CNEKTPbI MONEKYN. PEHTreHOBCKME CNeKTpbl.
CnoHTaHHOE 1 BbIHYXAEHHOE 13ny4YeHne poToHOB. [NprHUMn paboTbl KBAHTOBOroO reHepaTtopa.
TBepaoTenbHble U ra3opaspsiiHble nasepobl.

Tema 8. CtpoeHue aTomMHbIX sigep. MaccoBoe 1 3apsaoBbie Yucna. HyknoHsl.
B3aumopnencreme HyknoHoB. CBoOMCTBa M Npupoaa saepHbix cun. Usotonbl, n3o6apbl. CriviH n
MarHUTHbIA MOMEHT siapa. AAepHbIA MarHUTHbIN pe30oHaHC. ANEeKTPOHHbIA NapamarHUTHbIN
pe3oHaHc. EcTecTBeHHasi paanMoakTMBHOCTb. 3aKOH paAnoakTMBHOro pacnaaa. anbcpa- 6era-
ramma-pacnag. BzamMmonpespall,eHUs1 HYKNOHOB NpU pacnage. SiaepHble peakumn U 3aKoHbI
coxpaHeHus. Peakuuns neneHus sigep. LlenHasa peakuus peneHus saep. sloepHbii peakTop.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

CTtpoeHune aTtomHbIX aaep. MaccoBoe 1 3apsnosble Yncna. HyknoHbl. EctectBeHHas
pannoakTMBHOCTb. 3aKOH PaaMoakTUBHOMO pacnaga. anbga- 6eta- raMma-pacnag.
BaanmonpespalleHns HyknoHoB nNpu pacnage. Peakunsa geneHnsa aaep. LlenHaa peakums neneHuns
anep.

npakTudeckoe 3aHsitne (2 yaca(os)):
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B3aumopeiicteue HyknoHos. CBoOMCTBa U Npupoaa saepHbix cun. Mi3oTonbl, n3aobapbl.3akoH
paanoakTUBHOMO pacnana. anbda- 6eta- ramma-pacnan. BaammonpespalleHuns HyknoHoB npwu
pacnagne. SloepHble peakumm 1 3aKoHbl COXPaHeHNs.

naboparopHas pabora (6 4aca(oB)):
S 0epHbIA MarHUTHBIA Pe30HaHC. DNEKTPOHHbBIN NapaMarHUTHbIM pe3oHaHc. EctecTBeHHas
panMoakTMBHOCTb. 3aKOH paamnoakTMBHOrO pacnaga. anbda- 6eta- raMmma-pacnag.

Tema 9. Bsaumonencrsme paamoakTMBHOro N3nyyeHus ¢ Bell,ectsoM. lNotepu aHeprum,
Kpusasi Bperra, npo6er. MexaHu3Mmbl B3aMmMoaencTBusi, BNMUsiHUE Ha CBOWCTBa cpeabl.
MonsiTe o pmo3umetpun. MornoweHHas no3a. Oco6eHHOCTU B3aMMO4ENCTBUSA raMMa-KBaHTOB
M HEUTPOHOB C Bell,ecTBOM. lepenaya aHeprum ramma-n3nyyeHus BeLL,ecTBy, KepMa 1
nornoweHHas no3sa. duanyeckme oCHoBbl A03MMeTpUN. PacyeT 3aLLuUTbl OT MIOHU3UPYIOLLLUX
nanyyeHuin. TepmosiaepHas peakuusi U npobnembl ynpasneHUs e10. AneMeHTapHble YacTULbl.
KocMmuueckoe nanyyeHue. Bsaumonpespall,aeMOCTb 3/IeMEHTapHbIX YacTUL,.

JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

B3ammopeiicTBme paanoakTMBHOMO M3Ny4eHWs C BelwecTBOM. Pr3nyeckne 0OCHOBbI LO3UMETPUN.
TepmosinepHas peakums n Npobnembl ynpasneHus eto.

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

B3anmonpespalaemMoCcTb 9neMeHTapHbIX YacTuL,. IneMeHTapHble YacTuupbl. KocMmnyeckoe
n3nyyeHue.

naboparopHas pabora (6 yaca(oB)):

MoHaTre o po3nmetpun. MornoweHHas no3a. OcobeHHOCTN B3aMMOLENCTBMS raMMa-KBaHTOB U
HENTPOHOB C BeleCTBOM. Punanyeckme OCHOBbI 4O3UMETPUK. PacyeT 3awmnTbl OT MOHU3NPYIOLWMX
N3ny4eHnn.

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCLUUMINHBI (MOLYNISA)

Buabi
Hepensi | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

Dopmbl KOHTPONSA
caMocTosiITeNIbHOMN
paboTbl

N Paspen

JducumnnvHbl Cemectp

Tema 1. Passutne
npeacTaBneHnin o
npuvpoge ceeTa.
[MoHaTne o
KOrepeHTHOCTH
SNEeKTPOMarHUTHbIX
BOJIH. VIHTepghepeHuns
ceeta. Metoabl
1 HabnooeHns 3 1 zgﬂ;ﬂﬁgfg 4 nomalHee
‘|nHTEepdepeHUnn ceeTa. sananus 3anaHune
Pacuer
NHTEpdepeHumonm ot
2-X NICTOYHMKOB CBeTa.
WNHTepdepeHuns B
TOHKUX MeHKax.
NHTepdepeHUMOHHbIe
npnbopbl 1 Nx
NpUMEHeHe.
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 2. NpuHumn
MonreHca-®PpeHens.
MeTopn 30H ®peHens.
SlBneHve gudpakumm.
Oundppakuns dpeHens
Ha Kpyrnom oTeepcTuu,
Ha Henpo3paYyHoM
aucke. Ougopakums
®dpayHroepa Ha wenw.
OndppakumnoHHas
.|pewertka. ['naBHble
MaKCUMyMbl 1
LOMNONHUTENbHbIE
MUHUMYMBbI.
[MpumeHeHune
AngopakLmMoHHON
peLeTKN.
Paspewatowas
CNOCOBHOCTb.
Ondppakuns
PEHTrEeHOBCKUX Ny4eil.

2-3

MoaroToBka K
NMUCbMEHHON
paboTte

NMCbMEHHas
paboTta

Tema 3. ducnepcus
cBeTa. ONeKkTpoHHas
Teopusa gucnepcun
cseta. [NornoweHve
ceeTa. 3akoH byrepa.
EctecTBEHHbIN 1
NoNsPM30BaHHbIN CBET.
3akoH Mantoca ons
NONSPU30BaHHOIO
‘IcBeTa. 3akoH
Bptoctepa. [BoiHoe
nyyenpenomneHue.
VMckycctBeHHas
aHun3oTponus. ekt
Keppa. BpauweHue
MNOCKOCTH
nonspusaunn. SggexT
dapanes.

MOAroToBKa K
MUCbMEHHON
paboTte

NMCbMEHHas
paboTta

PernctpaumoHHbIn Homep
Ctpanunua 14 n3 23.
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

JucumnnvHbl Cemectp

Tema 4. Tennosoe
n3ny4yeHue n ero
XapakTepuCcTUKn. 3akoH
Kupxrodpa ons
pPaBHOBECHOIO
n3nyy4eHns. ABCONOTHO
YyepHoe Teno. 3akoH
CredpaHa-bonbuMaHa.
4.|3akoH cmeleHns BuHa. 3 5-6
dopmyna
Penes-IxuHca.
dopmyna NnaHka.
BHewHnn cootoadpdoekT
N ero 3aKOHblI.
YpaBHeHve SHWTenHa
NS BHELWHero

gooToadpdpekTa.

Tema 5. Mogenb atoma
Pesepdopna.
3aKkOHOMEpPHOCTN B
CMeKTpe N3nyy4yeHns
aToma Bogopona.
Moctynatbl Bopa.
Mogenb atoma bopa.
OnbiThl PpaHka un
epua.
KopnyckynsapHo-BonHoBQw
Jyanu3m CBOWCTB
BewecTBa. OddekT
KomntoHa. BonHbl ne
Bponns n nx ceoncTea.
"|CooTHOWEHMNE
HeornpeneneHHoCcTn
eli3eHbepra.
BonHoBas cpyHkumMa 1
eé cTaTucTmnyeckui
cmbicn. Obuwee
ypaBHeHue
WpenuHrepa
HepensTUBMCTCKON
KBAHTOBOW MeXaHWKW.
YpasHeHve
WpenuvHrepa ons
CcTauMoHapHbIX
COCTOSIHUIA.

noaroToBka K 8

KONNOKBUyMy KONNnokenym

MOAroToBKa K
3 7-9 |NCbMEHHOM 8
paboTte

NMCbMEHHas
paboTta
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 6. KBaHTOBbIE
ymcna, ux nanyeckmnii
cMmbicn. MNoHsTne 06
oneparopax
JOM3NYECKUX BENNYNH.
CpenHee 3Ha4vyeHne
JOM3NYECKUX BENNYMH W
MaTPUYHbIE 3NIEMEHTDI.
YpaBHeHve
WpeaunHrepa.
CooTHolweHne
6.[HEOMPeaeneHHoCTM 3
"Fein3eHbepra.
[MpocTpaHcTBEHHOE
pacnpegneneHune
MNOTHOCTM
3NeKTPOHHOro obnaka B
aToMe Bogopoaa.
MarHuTHble cBOMCTBA
atomos. OnbiTbl WTepHa
n Nepnaxa. CnuH
anekTpoHa. CnnHoBoe
KBAHTOBOE 4MCNO

noaroToBska
10-11 |gpomawHero
3agaHus

6 JOoMallHee
3afnaHne
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl CemecTp

Tema 7. PeweHne
YypaBHEHUS
WpenonHrepa ons
BOAOPOLAO-NOA0OHbIX
aTtomos. [MprHumn
Maynun. Pacnpenenexve
SNEeKTPOHOB B atome Mo
COCTOSIHUSIM.
lMeprnogunyeckas
cuctema MeHpeneesa.
BpawarenbHble,
KonebatenbHble U1
9NEKTPOHHbIE CNEKTPbI
MONEKyI.
PeHTtreHoBckune
cnekTpbl. CNOHTaHHOE U
- [BbIHYXAEHHOe 3
‘ln3nyyeHne PoTOHOB.
MpuHuMn paboTbl
KBaQHTOBOrO
reHeparopa.
TeepooTenbHble
rasopaspsigHble
nasepsbl. Nx
npuMeHeHne. POHOHBbI.
TennoemkocTb
KpucTannnyeckom
peweTkn. SNEMEHTbI
30HHOW Teopwum B
Kpuctannax. [oHaTne o
KBaQHTOBOW CTaTUCTUKE
depmu-Lupaka.
YposeHb Depmu.
CBepxnpoBOANMOCTb.

noaroToBka K
12-13 |NnCbMEHHON’ 6
paboTte

NMCbMEHHas
paboTta
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

OucumnnuHbl CemecTp

Tema 8. CTpoeHne
aTOMHbIX S4ep.
MaccoBoe 1 3apsnoBble
ymucna. HyknoHbi.
Baaumopencteue
HyknoHos. CBorcTtea u
nprpoaa SOepHbIX CUI.
N3oTonbl, n3obapsbl.
CnuH 1 MarHWTHbI
MOMEHT aapa. SaepHblii
MarHUTHbIA PE30HAaHC.
ONEKTPOHHbIN
napamarHUTHbIN
pe30oHaHc. NMOAroToBKa K
8. EctectBeHHas 3 14-15 npeseHTauun 4
pPannoaKkTUBHOCTb.
3akoH paanoakTUBHOIO
pacnaga. anbgoa- beta-
ramma-pacnag.
B3anmonpespatleHns
HYK/IOHOB NpW pacnage.
SloepHble peakumn
3aKOHbI COXpaHeHMs.
Peakuns nenenns
anep. LUenHasa peakuuns
neneHns agep.
SloepHbliin peakTop.

npeseHTauus

KETPOHHBH
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Mporpamma aucumnnmHbl "®usmka"; 090105.65 KomnnekcHoe obecneyeHrne MHGOPMaLMOHHON 6e30MacHOCTY aBTOMATU3MPOBAHHbIX
cuctem; Epemmna P.M.

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

JucumnnvHbl Cemectp

Tema 9.
B3anmopeincTteune
paamMoakTMBHOMO
N3ny4eHns ¢
BewecTBoM. [MoTepu
SHepruu, Kpmnsas
Bperra, npober.
MexaHn3mbl
B3aMMO0enNCTBUS,
BNIMSHNE HA CBOWCTBA
cpenbl. [NoHaTHe o
LO3UMETPUMN.
MornoweHHasa oo3a.
OcobeHHoCcTH
B3aMMO0eNCTBUSA
raMMa-KBaHTOB U
HENTPOHOB C noaroToBka K
9./BewectBoM. [lepenaya 3 16-18 |KOHTPONbHOM 6
aHeprum paboTte
ramma-unanyyeHus
BELeCTBY, kepMa U
nornoweHHas no3a.
dunsnyeckmne 0CHOBbI
nosumetpun. Pacyet
3awmTbl OT
NOHN3NPYHOLLNX
N3ny4eHni.
TepmosioepHas
peakuus n npobnembl
yrpasneHus eto.
OneMeHTapHble
yacTtmubl. Kocmuyeckoe
N3nyyYeHue.
BaanmonpespaliaeMocTy
9NEeMEHTaPHbIX YacTuLL.

NTtoro 54

KOHTPO/bHas
paboTta

\>4

5. ObpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

VcnonbaytoTcs cnenytowme goopmbl y4ebHon paboTbl: neKumm, NpakTUYeckue 3aHaTms,
camocTosTenbHas paboTta cTyneHTa (BbiNOMHEHE NHAMBUAYANbHbBIX JOMALWHMX 3a0aHWUiR),
KOHCYNbTauuu.

NeKUMOHHbIE 3aHSTUSI COMPOBOXOAITCS AEMOHCTPALUMOHHBIMY OMbITAMW, YTO NMO3BONSIET CTyAEHTaM
npoHabnioaaTtb U NpoaHann3nPoBaTh U3y4aeMble SSBNEHUs. JIeKUMOHHbIE 3aHSATUS MPOBOASTCS C
NCMONb30BaHNEM MyNbTUMEAUAHOIO KOMMNIEKCA, TakXXe NO3BOMSIOWEro HarnsoHo nony4YaTtb
CTy[EeHTaM BClO HEoHXooMMYyt0 MHCPOPMaLNIO.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

KETPOHHBH
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Mporpamma aucumnnmHbl "®usmka"; 090105.65 KomnnekcHoe obecneyeHrne MHGOPMaLMOHHON 6e30MacHOCTY aBTOMATU3MPOBAHHbIX
cuctem; Epemmna P.M.

Tema 1. PazButue npepncraBneHun o npupone cseta. NNoHATUE O KOrepeHTHOCTH
3NEeKTPOMarHUTHbIX BosiH. UHTephepeHums ceeta. Metoabl HabnoaeHus NHTepdoepeHLumn
cBeTta. PacueT nHtepdepeHumnonm ot 2-x ICTOYHMKOB cBeTa. UHTepdoepeHLUA B TOHKUX
nneHkKax. MHTepcpepeHUMOoHHbIe NpUbopbl U UX NPUMEHEHME.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

[MOHATME O KOrepPEeHTHOCTM aNeKTpoMarHUTHbIX BONMH. VIHTepdepeHuns ceeta.Pacuer
NHTEePdEPEHLMONN OT 2-X UICTOYHUKOB cBeTa. VIHTepdoepeHumnst B TOHKUX MNEHKax.

Tewma 2. MNpuHuun MNonreHca-PpeHens. Meton 3oH dpeHens. iBneHne audpakuum.
Adudpakunsa PpeHenss Ha KPYyrnoMm oTBepCcTUU, Ha Henpo3padyHom aucke. Oudcpakumsa
dpayHrocpepa Ha wenu. lucppakumoHHas pewueTtka. [naBHble MaKCUMYMbI U
DOMNONMHUTeNbHble MUHUMYMBI. [TpMeHeHne andpakLMoHHON pelueTKn. Paspeluatowas
cnoco6bHocTb. Ouchpakums peHTreHOBCKUX NyYen.

nMcbMeHHas paboTa , NpYMepPHbIe BOMPOCHI:

MpwuHumn MonreHca-dpeHens. Meton 3oH peHens. SsneHne audpakuuun. Judpakums
®dpayHroepa Ha wenu. ugpakumoHHas peweTka. [naBHble MakCUMyMbl U OOMONHUTENbHbIE
MUHUMYMBbI.

Tema 3. Oucnepcus ceeta. INeKTpoOHHaAsA Teopusa aucnepcum ceeta. lNMornouieHue ceerta.
3akoH byrepa. EctecTBeHHbIV 1 nNonsipu3oBaHHbIN cBeT. 3aKoH Mantwca ons
nonsipusoBaHHOro ceeta. 3akoH bpioctepa. [ BorHoe nyyenpenomneHue. UckyccTBeHHas
aHu3soTtponus. AhdekT Keppa. BpawieHue nnockoctu nonsipmsauumn. dchdekt dapanes.

nMcbMeHHas paboTa , NpPYMepHble BONPOCHI:

LOuncnepcns ceeTa. OnekTpoHHas Teopus aucnepcum ceeTa. MornoweHne ceeta. 3akoH byrepa.
3akoH Mantoca ons nonsaprM3oBaHHOro ceeta. 3akoH bproctepa. [1BoiHOE nydenpenomneHue.
VckyccTBeHHas aHM3oTponus.

Tema 4. TennoBoe usny4yeHue n ero xapakrepmctmku. 3akoH Kupxroda ons paBHoBeCHOro
n3nydyeHusi. AGConOTHO YepHoe Teno. 3akoH CrecpaHa-bonbumaHa. 3akoH cmelL.eHus BuHa.
dopmyna Penes-IxuHca. Dopmyna lNnaHka. BHewHun dootoadpcpekT n ero 3akoHbl.
YpaBHeHne duHLITEeNHa Ons BHewHero otoadhcpekra.

KONNOKBMYM , MPMMEPHbIe BOMPOChHI:

TennoBoe n3nyyeHme n ero xapakTepmuctukun. 3akoH Kupxroda ans paBHOBECHOr0 U3Ny4YEHUS.
AbcontoTHO YepHoe Teno. 3akoH CtedpaHa-bonbumaHa. 3akoH cmeweHns BuHa. ®opmyna
Penes-IxuHca. ®opmyna lNnaHka. BHewHWn gooTo3ahdeKT 1 ero 3akoHbI.

Tema 5. Monenb atoma Pesepcopana. 3akOHOMEPHOCTU B CNEKTPE U3JTyYeHUs aToMa
Bogopoaa. Nocrynarel Bopa. Mogenb atoma Bopa. OnbiThl PpaHka u Nepua.
KopnyckynsipHO-BO/THOBOM Ayanu3Mm cBOMCTB BewectBa. Acpchekt KomntoHa. BonHbl ae
Bpownns n ux ceoncresa. CootHoLeHue HeonpepeneHHoctn MenseH6b6epra. BonHoBas doyHKLMSA
M eé ctatMctTmyeckum cmbicn. Obuiee ypasHeHue LLipeauHrepa HepenATUBUCTCKON KBAHTOBOM
MexaHuKU. YpaBHeHue LLipeauHrepa ans craumoHapHbIX COCTOAHUN.

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

Mogenb atoma Pesepdopia. 3aKOHOMEPHOCTM B CNEKTPE U3nyyYeHns atomMa Bogopoaa.loctynatsl
Bopa. Mogenb atoma bopa. BonHbl ae bpoiins u nx ceorictea. COOTHOWEHNE HEONPEAENEHHOCTM
en3eHbepra.BonHoBas pyHkuUMs 1 eé ctatucTnyecknii cMbicn. Obuee ypaBHeHue LLpenmHrepa.

Tema 6. KBaHTOBbIE Uuncna, ux dousnyeckun cmbicin. NoHaTMe 06 oneparopax hmanyeckmx
BenuymH. CpenHee 3HayeHUe (pM3NYECKUX BENTMYUH U MaTPUYHbIE 3NIeMeHTbl. YpaBHeHue
LLipeauHrepa. CooTHoLwleHUe HeonpeaeneHHocTn MenseH6epra. NMpocTpaHCTBEHHOE
pacnpegneneHue NIOTHOCTU 3NEKTPOHHOro o6naka B atome Bogopona. MarHuTHble CBOMCTBa
atomos. OnbiThl LLITepHa u Nepnaxa. CnuH anekTpoHa. CNMHOBOE KBAaHTOBOE YUCNO

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

KBaHTOBbIE YMCNa, UX PU3NYecknii cMbicn. MNMoHATME 06 onepaTopax uanyeckmx sennymH. CpenHee
3HaveHne PU3NYECKMX BENIMYMH 1 MaTPUYHblE SNeMeHTbI. [TpocTpaHCTBEHHOE pacnpeneneHne
NMAOTHOCTW 9NEKTPOHHOro obnaka B atomMe Bogopoaa. MarHutHele cBorictea atoMoB. CrivH
anekTpoHa. CnMHOBOE KBAHTOBOE YUCIIO.

PernctpaunoHHbIn HoMep 5AE
CrpaHnua 20 13 23. 111 VHI:I
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Mporpamma aucumnnmHbl "®usmka"; 090105.65 KomnnekcHoe obecneyeHrne MHGOPMaLMOHHON 6e30MacHOCTY aBTOMATU3MPOBAHHbIX
cuctem; Epemmna P.M.

Tema 7. PelwueHune ypaBHeHus LLipepouHrepa ans Boaopoao-nono6Hbix atomos. MpuHumMn
Maynu. PacnpeneneHne anekTpoHOB B aTOMe Mo cocTtosiHusAM. lNepuoaunyeckas cucrema
MeHneneeBa. BpawiatenbHble, konebartenbHble U 3N1€KTPOHHbIE CNEKTPbl MONEKY.
PeHtreHoBCKMe cnekTpbl. COHTaHHOE U BbIHYXAeHHoe nanyyeHue ¢potoHoB. NMpuHUUN
paboTbl KBaHTOBOrO reHeparopa. TeepaoTenbHble U ra3opa3psigHble na3epbl. Ux npumeHeHue.
@POHOHBI. Tenn0eMKOoCTb KpUCTanIM4yeckon peLlueTku. nemeHTbl 30HHOM TeoOpUM B
Kpuctannax. lNoHATUe 0 KBaHTOBOW cTaTUCTUKe Depmu-Aupaka. YposeHb Pepmu.
CBepxnpoBOANMOCTb.

nMcbMeHHas paboTa , NpYMepHbIe BONPOCHI:

PeweHne ypaBHeHus WpeanHrepa ons Booopono-nofobHbix atoMmos. MpuHuun Maynw.
PacnpeneneHne anekTpoHOB B aTOMe Mo COCTOsHUSIM.BpalwatenbHble, konebatenbHble v

9NEKTPOHHbIE CMEKTPbI MONeKyn. PeHTreHoBckme cnekTpbl. MprHumn paboTbl KBAaHTOBOIrO
reHepartopa. TennoemMkoCcTb KpUCTaNNYeCcKol peleTkn. SnemMeHTbl 30HHOM Teoprmn B Kpuctannax.

Tema 8. CtpoeHue aTtomMHbIX ssiaep. MaccoBoe 1 3apsnosble Yucna. HyknoHol. Bsaumogencreme
HyknoHoB. CBoncTBa 1 npupoaa saepHbix cun. Usotonbl, n3o06apbl. CH U MarHUTHbIN
MOMEHT siapa. aepHbi MarHUTHbIA pe30HaHC. DNEeKTPOHHbIA NapaMarHUTHbIA pe30oHaHC.
EcTecTBeHHasi paaMoakTUBHOCTb. 3aKOH paAnoOaKkTUBHOIO pacnana. anbda- bera-
ramMmma-pacnag. BzamMmonpeBpall,eHUs1 HYKNOHOB NpU pacnage. siaepHble peakumn U 3aKoHbI
coxpaHeHus. Peakunsa neneHus sigep. LlenHasa peakuus peneHus saep. sioepHbii peakTop.

npe3eHTauunsa , npnMMepHble BOMPOChHI:

SOepHbI MarHUTHBIA Pe30HaHC. DNEKTPOHHbBIA NapamMarHNTHbIA pe3oHaHc. LlenHas peakuns
neneHvs agep. SoepHoln peakTop.

Tema 9. BsaumoaeincTeme paanoakTMBHOIO U3Ny4YeHUs C Bell,ecTBoM. MoTepu aHepruum,
kpuBasi bperra, npo6er. MexaHU3Mbl B3aMMOAeUCTBUS, BAUSIHME Ha CBOWCTBa cpenbl. MoHsATHe
0 po3umeTpuun. MornoweHHasi fo3a. Oco6eHHOCTU B3aUMOAENCTBUSI raMMa-KBaHTOB U
HeWTPOHOB C BeluecTBOM. Mepenaya aHeprum ramma-u3anyyeHus BeLLLeCTBY, Kepma u
nornowLeHHas fo3a. Puamyeckme OCHOBbI A,O03UMETPUU. PacueT 3aLuTbl OT UOHN3UPYIOLLLUX
nanyyeHuin. TepmosaepHas peakums 1 Npo6nembl ynpasneHUs €. dNeMeHTapHble YacTULLbl.
KocMuueckoe usnyyeHue. BaaumonpeBpalL,aeMoCTb 3/IeMEHTapHbIX YacTuLl.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

BaanMmogencTene panmoakTMBHOMO U3ny4eHns ¢ BewecTBoM. [oHaTne o nosmmetpun. Pacyet
3aWmThl OT MOHM3MPYIOWMX N3Ny4eHniA. TepmosaepHas peakumus n npobnembl yripaBneHus eo.
B3anmonpespalaeMocTb a1EMEHTAPHbIX YaCTuL.

Tema . UToroesasi popma KOHTpons
Tema . UTorosas doopma KOHTpons
Tema . UTorosas coopma KOHTpoOns

[MprMepHble BOMPOCHI K 3a4eTy N 9K3aMEHY:
MpunoxeHue 1.

7.1. OcHOBHas nuTeparypa:
1. Casenbes W. B. Kypc obuein gouaunku. KH.4, 5: Yueb. nocobue: B 5kH. / Casenbes .B.; OTB. pea.
E.C.IN'pnpacosa.?Mocksa: OO0 "UzgatenbcTtBo Actpens" 2002.

2. CuByxuH [.B. O6wwuin kypc comankm: Yueb. nocobre ansa coma. cneu. sy3os: B 5t1./ [1.B.
CuByxvH.?UN3a. 3-e, ctep..?Mockea: PUSMATIINT: MPTU, B.r. T.4: OnTnka, ATomHasa n sgepHas
gomaunka.?2002

3. Tpodhmnmosa T. N. Kypc comamkmn. Ontrka n atoMHas couauka: Teopms, 3afadm n pelweHus: [yyeob.
nocobue ons sty3os] / T. V. Tpochumosa.?[2-e naa., ucnp.].?M.: Beicw. wk., 2003

4. Tpocpumosa T. V. COopHMK 3a8a4 no Kypcy omamnku ¢ peweHnsamu: yueb. nocobue ons CTyAeHTOB
By3oB / T. N.Tpocbmmosa, 3. .Nasnosa.?N3a. 5-e, ctep..?M.: Bbicw. wk., 2004.

7.2. lononHutenbHasa nuteparypa:
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Mporpamma aucumnnmHbl "®usmka"; 090105.65 KomnnekcHoe obecneyeHrne MHGOPMaLMOHHON 6e30MacHOCTY aBTOMATU3MPOBAHHbIX
cuctem; Epemmna P.M.

1. Tpogoumosa T.N. Kpatkuii kypc consnkm ¢ npumMepammn peweHms 3anay: yyebHoe nocobue / T.U.
Tpodbmnmosa.?Mocksa: KHopyc, 2007.

2. MyxuH K.H. SxcnepnmeHTanbHas aaepHas domanka = Experimental nuclear physics: yuebHuk: [B 3
1.]/ K. H. MyxuH.?U3a. 6-e, ucnp. n gon..?Cankt-MNeTtepbypr [1 ap.]: NaHb, 2008

3. KanutoHoB V.M. BeeneHuve B conaunky siapa u yactuu: yiebHoe nocobve onsi CTyaeHTOB
don3n4eCKUX goakynbTeTOB KNacCU4YeCKMX YHUBEPCUTETOB, a Takxe Ans CTyAEeHTOB OpYyrux By30B,
obyyatowwmxcs no cneumanbHocTh "daepHas dmsmka" n HanpasneHuto "dunsmka" / N. M.
KanutoHoB.?N3a. 2-e, ucnp..?Mocksa: Egutopnan YPCC, 2004.

4. MpakTukym no sanepHon pusuke / KasaH. roc. yH-T, ®us. goak., Kad. msnkun 1Bepgoro tena;
Cocr.: B.A.MucTtsakos u ap.; Hayy. pen. 9.K.Canbikos.?Ka3zaHb: [6. n.], 2004

7.3. UHTepHeT-pecypcChl:

3anaum no obwein gouauke. Mipopos W.E. - http://www.alleng.ru/d/phys/phys119.htm

Nponos U.E. BonHosble npouecchl. OCHOBHbIE 3aKOHbI -
http://www.for-stydents.ru/details/volnovye-processy-osnovnye-zakony.html

Kypc douaukun. Tpocbmmosa T.W. - hitp://www.alleng.ru/d/phys/phys122.htm

Casenbes .B. Kypc obwei domasmku, Tom 3. OnTrka, atoMHas omamrka, punanka aToMHOro sapa um
aNneMeHTapHbIX YacTu - http://technofile.ru/files/phys_4.php

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

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMIMHBI/MOAYNSA COrNTAacHO YTBEPX.OeHHOMY
yuyebHOMY nnaHy

OcBoeHve gncunnnuvHbl "®duamka" npegnonaraet UCNONb30BaHWE Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO n yyebHbIM NnaHoM no
cneumnanbHocTn: 090105.65 "KomnnekcHoe obecneyeHne nHopMaLUmMoHHOW 6e30nacHOCTH
aBTOMATU3NPOBAaHHbIX CUCTEM" N cneumann3auum He npeLyCcMOTPEHO .
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EpemunHa P.M.
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