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Mporpammy avcumnauHbl paspaboTtan(a)(n) Hay4YHbI COTPYLAHUK, K.H. (aoueHT) Kasakos B.H. HA
MarHMTHOM PagnocnekTPOCKONUM 1 KBaHTOBOW anekTpoHukm nm. C.A. AnbTwynepa Kadenpa
KBAHTOBOW 9NEKTPOHUKN 1 pagmnocnekTpockonuu , Boris.Kazakov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

B naHHOM KypcCe CTyOoeHThI 6y,ﬂ,yT 3HAKOMUTbCA C OCHOBHbIMW HanpasneHnsaMm pa3Bmntins
paaonoTeXHNK n KBaHTOBOW SNEKTPOHUKWN. OcobeHHoCcTH pPa3BnTna n nosiBNEHNA HOBbIX noen n nx
NOHMMaHWA 6y,D,yT NnoKa3aHbl Ha npuMepax, KoTopblie 6y,ﬂ,yT MM N3yHaTbCs NMPU NPOXoXaoeHnn Bcero
LumMKna, CBA3aHHOro ¢ gucumniamHamm pagno-gpusnki.

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

[aHHas yuebHas aucuunnmnHa BkntodeHa B pasgen " M1.5.1 ObweHay4HbIA" OCHOBHOM
obpasoBaTtenbHol nporpammbl 011800.68 Paonodmamka n oTHocuTcst K 6a3oBoi
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 3 ceMecTp.

OucumnnuHa BxoauT B 6a30BYy0 4aCTb MPOGECCMOHANBHOIO Unkna . [ns 0CBOeHUSI ANCLUMNHDI
HEOoOX0AMMbl 3HAHWUS ANCUUMNINH: UCTOPUS, OUNOCOUS, Knaccuyeckas MexaHuka, TeopeTnyeckas
MexaHuKa, MoneKynsapHas gounsnka, aNeKTpU4ecTBo 1 MarHeTuaMm, ONnTiKa, aToOMHas 1 saepHas
dov3uka, aNeKTPoaMHaMIKa, KBaHTOBAsi MEXaHWKa, TepMOaMHaMMKa U CTaTUCTUYeckas qouaunka.
OcBoeHne ANCUMMInHBLI He0BX0AMMO A1 (POPMUPOBAHMS HAYYHOrO MUPOBO33PEHUS 0BYyYatOWUXCS 1
LMPOTbI NPOXECCUOHANBHOrO KPyrosopa

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaeMon KoMneTeHLUU

(%Ié_u]ekyanypHue ;rla?gag:agabmog;%%gg:ﬁm&rﬂfneHHblMVl 3HaHusIMK B obnactu
KOoMreTeHuun) yK

(?)Ié-u.tzeKyanyprle CNocobHOCTb ONepupoBaThb yrnybneHHbIMM 3HaHUsSMK B obnactu
KOMNETEHLIN) ryMaHuTapHbIX N 3KOHOMUYECKMX HaykK

CMocOBHOCTb CaMOCTOATENbHO NPUobpeTaTb C NOMOLLbIO
OK-3 NHPOPMALIMOHHBIX TEXHONOT WA U UCMONb30BaTh B

NPakTN4EeCcKol AeATENIbHOCTU 3HaHNS 1 YMEHUS, B TOM Y1C/e B
(0BUIEKYbTYPHbIE pa gc Ol AesiTeNnbHOCTY 3Ha YMEHWS, B TOM HuCre B
KOMMETEHLINN) HOBbIX 00NacTsX, HEMOCPEACTBEHHO HE CBA3AHHbIX CO CAEepoi
NesaTenbHOCTU, PaCWMPATL 1 yrybnaTh CBOE Hay4Hoe
MUPOBO33pEeHMne
OK-9 CMOCOGHOCTbIO K aKTUBHOW COLManbHOM MOBUIBHOCTH,
opraHM3aummn Hay4Ho-1CcCnenoBaTenbCkux n
(ObwekyneTypHbIe Hay4HO-NPON3BOACTBEHHbIX PAGOT, yNPaBNeHUIO HayYHbIM
KOMMeTeHuunn) y P P » YIP y

KONMNEeKTnBoOM

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:

OCHOBHbIE HanpasneHns pa3BnTnd Tex obnacrtei HayKW, B KOTOPbIX OHN U 6y,uyT paGOTaTb nocne
OKOHYaHMA MarnctTpartypbl

2. DONTIXEH yMeTb:
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MOHMMAaTb N y3HaBaTb T€ U3MEHEHNS N Te NPOLECCHl, KoTopble ByayT MaTK B To 06nactn Hayku, B
KOTOPOW OHM 1 ByoyT cneunannampoBaTbCsl Npu NOCTYMAEHUN B TO UM MHOE HAY4YHOE yHepexneHne

3. OONXEeH BnageTb:
3HaHUAMN O METOL0M0rMK (PU3NYECKUX NCCef0BaAHNN

|_|pVIMeH9|Tb nony4yeHHble 3HaHNA Ha NMpakTuke

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOoCTb AUCLUMANHBI COCTaBNSET 3a4eTHbIX(ble) eamHuL(bl) 108 yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 3 CeMecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

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

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAyNS

Buabl n yacobl
ayAuTOpHOM paborThbl,

Pasnen
Henens MX TPYA0EMKOCTb Tekywwme popMb!
N D.MKAL:)ILF;,T’I.IV;HH/ CeMecTpl.amectpa (B 4acax) KOHTponsi
neKu““I'Ipaxmqecmenaﬁoparopuble
3aHATUSA pabortbl
Tema 1. MeTogonorus
9 npe3eHTauns

1.|Hayku n ncropus 3 1-2 2 2 0
pas3BUTNA PU3NKN.

Tema 2. Nctopus
passuTns
panuoTexHukm ( ot i npeseHTauuns
2. paavonamnbl K 3 3-4 2 2 0
TpaH3NCTopYy 1
MUKPOMNpoLEeccopy).

Tema 3. Victopus
pasBuTUS
pannoacTpoHoMUn (
3.|pagvonokaums, 3 5-6 2 2 0
panunoTeneckonsl,
3BE34HbIN
NHTEpdepomeTp)

Tema 4. Nctopus
pas3BMTUS KBAHTOBOM i npeseHTauuns
"lanexkTpoHukn ( 1P, 3 -8 2 2 0
AMP, nasepbl)

npe3eHTauus

KETPOHHBH
B_EPCHTET
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ‘D'"Kn"(")""’;'_r;"”b'/ C("w'echcemecrpa (B yacax) \ll(ompgt:mp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 5. Nctopus

NPUMEHeHns

pannoycTponcTs B

MeauunHe, bronormm, i npeseHTauuns
S reonornn, XuMnn, 3 9-10 2 2 0

HedgoTe K

razonobbiBatoLLe

NPOMBILWNEHHOCTU U T.4.

Tema 6.

PannoyactoTHble

MeToObl. DNEKTPOHHbIV
6.M1kpockon, 3 |11-12] 2 2 0 npeseHTauns

peHTreHosckui n AMP

TOMOrpadobl,

Kapauorpagbl

Tema 7. MNpuHUmnNbI

nepenadyv nHgopmaumm

B BUIe noToka. i YCTHbI ONpocC
7. CoBpeMeHHble 3 13-14 2 2 0

cpencrtea

KOMMYHMUKaLNN.
_ Tema . Itorosas 3 0 0 0 3ayer

doopma KOHTponsA

Ntoro 14 14 0

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. MeTooonorusi Haykv u UICTOpus pa3BUTUA OU3NKK.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MeTononorns Hayku n UCTopus passutns ouamnku.
npakTnyeckoe 3aHsitne (2 4aca(os)):

ceMunHapckoe 3aHaTue no teme "ctopusa tenerpada”

Tema 2. UcTopusi pa3Butnsa paguoTexHuku ( oT paguonamnbl K TPaH3UCTOPY U
MUKpornpoueccopy).

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

VicTopusa passntns pagnoTexHukn ( OT paamonamnbl K TPaH3MCTOPY 1 MUKPOMNPOoLECcopy).
npakTnyeckoe 3aHsitne (2 4aca(os)):

CeMuHapckoe 3aHaTne no teme "MuHnatiopmsaumnsa paguoTexHNYEeCcKuX ycTponcTs"

Tema 3. UcTopus pa3Butus paguoactpoHoMuu ( paguonokKaums, paauoteneckonbl, 38e34Hbi

nHTepdepomeTp)
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

VcTopusa passutns pagnoactpoHOMUK ( paguonokauns, pagmoTeneckonbl, 38e34Hbi
NHTEPdEPOMETP)

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

CeMuHapckoe 3aHaTue no teme "CoBpeMEHHbIE CUCTEMbBI PAAMONOKaLMM U paamoacTpoHOMUKn"

Tema 4. UcTtopus pa3Butusi KBaHToBon anekTpoHuku ( AP, AMP, nasepbl)
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):
VcTopus passntunsa kBaHTOBOW anekTpoHukn ( IMNP, AMP, nasepsbl)

BAE
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npaKkTudeckoe 3aHsitne (2 yaca(os)):
CeMuHapckoe 3aHaTUe No Teme "TeepaoTenbHble nasepbl C AUOLHOM HaKkaykon"

Tema 5. UcTopusi npuMeHeHUs1 paguoyCcTPOMCTB B MeauLUHe, 6uonormn, reonorum, XumMmum,
HedpTe U razopnobbiBaloLLe MPOMbILLJIEHHOCTU U T.4.

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

VcTopns npumMeHeHnst paanoycTpoNCTB B MeanumHe, Gonorumn, reonorumn, XmMmmn, Hedpte u
ra3ono6biBaroLe NPOMBIWIEHHOCTM U T. 4.

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

CemuHapckue 3aHsaTue no teme" CoBpeMEHHbIE paanoTeEXHNYECKe MeTOAbl ONpeneneHns kayecTea
MeTkn"

Tema 6. PapunoyactoTHble MeToabl. NEKTPOHHbIA MUKPOCKOM, peHTreHoBCcKu n AMP
ToMorpadobl, Kapauorpadbl

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

PagnoyacToTHble MeToabl. ONEeKTPOHHbIV MUKPOCKON, peHTreHoBckuin n AMP Tomorpadbl,
Kapauorpadgobl

npaKkTundeckoe 3aHsitne (2 yaca(os)):

CeMuHapckoe 3aHaTue no teme "Tomorpadobl”

Tema 7. MpuHUMNbI Nnepeaaumn nHpopmaumm B Buge nortoka. CoBpeMeHHble cpeacTsa
KOMMYHUKaL UK.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):
MprHUMnbI Nnepenayn nHdopmaumm B Buae notoka. CoBpeMeHHbIE CpeacTsa KOMMyHUKaLUN.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

MaFI/ICTpaJ'IbHO-MO,EI,yﬂbeIVI npuHUMN opraHn3aunn CoOBpPEMEHHOIo 3KCNnepmnMeHTa COBpeMeHHbIe
npuHUUMNbI KOMMYHUKaUWn

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
N Pasnen Cemect Hepens | camoctositensHon [TpymoeMKoCTb gﬂ%ﬁ:;;?:;ﬁﬂg;
AucumnnuHel pcemeCTpa pabortbl (B yacax) 260TbI
CTyAOEeHTOB P
Tema 1. MeTtogonorus
1.|Hayku n ncropus 3 1-2 Eogggmmﬁ 10 npeseHTaumns
pasBuUTnA PU3NKN. P
Tema 2. Nctopus
pasBuUTUS
aanoTEXHUKM ( OT noAroToBka K
o [P -
panuonamnbl K 3 3-4 npeseHTauuu 10 fpeseHTalns
TPaH3UCTOpPY ”
MUKPOMNpoLEeccopy).
Tema 3. Vctopus
pasBuTUS
panmoacTpoHoMum (
nogror
3.|paovonokaums, 3 5-6 nogsce)H?Zﬁz; 10 npe3eHTauns
pannoTeneckornsi, P
3Be30HbI
NHTEpPepomeTp)
Tema 4. Victopus
a3BMTMS KBAHTOBOW NoAroToBKa K
4P ;
anekTpoHuku ( AP, 3 /-8 npeseHtauumn 10 fpeseHTalns
AMP, nasepbl)
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET

CTpaHV“J.a 6 13 10. SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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Buabi
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgg.
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 5. Nctopus
NPUMEHeHNS noArotoBska K 10
- npe3eHTauns
pannoyCTpONCTB B npeseHTauum P H
MeauumnHe, bronorum,
5o 3 | 9-10
reoniornmn, XmmMnu,
HedpTe n noaroTtoBka K
rasono6bisatowen npeseHTaumMm 0 fpeseHTalns
MPOMBbILWNEHHOCTN W T.4.
Tema 6.
PaguoyactoTHble
MeTOoObl. DNEKTPOHHbIN
noaroToBka K

6.|MmKpockon, 3 11-12 nogng?au?/lm 10 npes3eHTauns
peHTreHosckun n AMP P
TOMOrpadobl,

Kapanorpadbl

Tema 7. MpuHumnbl

nepepnayn nHgopmaumm

B BMAE NOTOKa. noarotoska K -

7. 13-14 2 TH
CoBpeMmeHHble 3 3 yCTHOMY onpocy 0 ycTHbI onpoc
cpencTsa
KOMMYHMKaLNN.

Ntoro 80

5. O6bpasoBarenbHble TEXHONOMMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

OcBoeHWe ANCLUUMINHBI NpeanonaraeT NCNoNb30BaHme Kak TPaanUMOHHbIX (MEKLUK, MpakTuieckme
3aHSTUSA C UICNONb30BAHMEM METOLNYECKUX MATEPUANOB), TakK U MHHOBALMOHHbIX 06pa3oBaTeNbHbIX
TEXHOMOMMIA C NCNONb30BaHNEM B y4eOHOM NpoLecce akTUBHbIX Y MHTEPaKTUBHbIX (DOPM NPOBEAEHNS
3aHSATWIA: BLINONHEHME psaa NPakTUYeCKX 3aAaHnin C UCMONb30BaHMEM NPOMPECCUOHANbHBIX
NPOrpamMMHbIX CPELACTB CO3AaHNSA U BEAEHNS 9NEKTPOHHbIX 6a3 AaHHbIX; MyNbTUME LNAHbBIX
Nporpamm, BKNOYaoWmMX NoAroTOBKY U BbICTYNNEHNS CTYIEHTOB HA CEMUHAPCKUX 3aHSATUSIX

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. MeTogonorusi Hayku 1 UICTOpUS pa3BUTUS (PU3UKM.
npeseHTaums , NPYMepHble BOMPOChHI:
CTpyKTpypa 1 NPUHLMUMbI METOAONOMMN HayKK

Tema 2. UcTopusa pa3Butusi pagmoTexHUKu ( OT paguosnamnbl K TPaH3UCTOPY U
MUKponpoueccopy).

npe3eHTauunsa , npuMepHble BOMPOCHI:
SﬂeKTpOBaKKyMHbIe namnbl, X XapakTepucTtukn n cBOWCTBa

Tema 3. UcTopusa pa3sutus paamoacTpoHOMUU ( paguonokaums, paguoteneckonbl, 3Be34HbIN
MHTepdepomeTp)

npeseHTauns , NPUMepPHbIe BONPOCHI:
3Be34HbI NHTEPPEPOMETP

Tema 4. UcTtopus pa3BuTusi KBaHToBon anekTpoHuku ( AP, AMP, nasepbl)
npeseHTauns , NPUMepPHbIe BONPOCHI:

PernctpaumoHHbIn Homep
Crpanuua 7 us 10.
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CoBpeMeHHble 3P n SAMP-cnekTpoMeTpbl

Tema 5. UcTopusi npuMeHeHUs1 paguoyCTPONCTB B MeguLMHe, 6Monormm, reonorum, XmuMmm,
HedpTe U razonobbiBaloLLe MPOMbILLJIEHHOCTU U T.4.

npe3eHTauus , NpMMepHble BOMPOCHI:

npeseHTauuns , NpMMepHble BOMPOCHI:
CoBpeMeHHble paanoyacToTHble MeTOAbl B MeauLmMHe

Tema 6. PapnoyactoTHble MeToAbl. DNEKTPOHHbIA MUKPOCKON, peHTreHoBCKu n AMP
ToMorpadbl, Kapauorpadbl

npeseHTauns , NpuMepHble BONPOCHI:

ONEeKTPOHHbIV N CMNIOBON MUKPOCKOT

Tema 7. MNpuHuMnbl nepepayun nHcpopmauum B Buae noroka. CospeMeHHble cpeacrsa
KOMMYHUKaLUW.

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:
CoBpeMeHHble NHTepdenChbl
Tema . UToroeas doopma KOHTpons

[MprnMepHbIe BONPOCHI K 3a4eTy:

VIToroBbii KOHTPONb B BUAE 3a4eTa
CamocTosaTenbHas pabota CTy4eHTOB

- N3yYeHne TeopeTnyeckoro nekLMoHHOro matepuana;

- NpopaboTka TeopeTM4eCckoro Matepuana (KOHCNeKTbl NeKUWii, OCHOBHAs U OOMNOAHUTENbHAS
nuteparypa);

7.1. OcHoBHas nuTeparypa:

1.AnaHacesuy .A. Pa3sutune nasepHoi counaunku B benapycuu. //YDH, 2004, T. 174, €10, C.
128-1131.

2.MaHeHkoB A.A. O ponun napamarHUTHOrO pe30HaHca B CTAHOBNEHWM U Pa3BUTUN KBAH-TOBOM
SNEKTPOHUKN: gakTbl U KOMMeHTapuu. //YPH, T.176, €6, C. 669-673.

3.KpoxuH O.0O. paHHue roabl KBAHTOBOM aNeKTPOoHUKW. //[YDPH, T. 174, @ 10. C. 117-1120.
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Bonbwas aHunknoneonsa HedpTn 1 rasa -
(http://www.ngpedia.ru/cgi-bin/findimg.exe?reg=1&text=0322092452292362240322402292272432352552:

Bukuneons Metononorus -
/Nocalhost/F:/Nekunn/Mporpammbl%20H0BbIXY%20KYypcoB%202013r/MeTtononorna%207?%20Bukuneansa.mr

Buknnegnsa Pagmnodusnka -
http://ru.wikipedia.org/wiki/%D0%E0%E4%E8%EEY%F4%E8%E7%E8%EAY%EQD

WcTopus Tenerpadpa - http://www.3dnews.ru/editorial/razgovor_tekstom/

Konnekuus ueHtpobexHbix perynstopos MI'TY um. H.3. baymaHa -
(http://technomag.edu.ru/doc/211688.html)

Myazein Victopun duaukn B Cl6 yHnBepcuteTe -
http://www.phys.spbu.ru/museum/index.php?depts/radio

PagwnoTexHuka n pannoduauka - http:/historic.ru/books/item/f00/s00/z0000027/st054.shtml

8. MatepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMNIIMHBLI/MOAYNSA COMNMAacHO YTBEPXAEHHOMY
yuye6HOMY nnaHy

OcBoeHve gncumnnnuHbl "VIctopus n METOLONOrNS Hayku" npegnonaraeTt UCNonb30BaHme
cnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHmns:

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIO 1 y4ebHbiM nnaHoM no
HanpasneHnto 011800.68 "Pagunodusunka" n maructepckomn nporpamme KeaHtrosas paguousuka .
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