Mporpamma gucumnnunHbl "dursnka KoHAeHCMpoBaHHOro coctosaHus"; 011800.68 Pannodgouamvka; 3asenyowmii kagoenpon, a.H.
(npodpeccop) Tarnpos M.C.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
NHCTuTyT comsnkn

[ ?J:ﬁ l ‘%@ﬁm
. Hpnpt{pc'mg HE =3
| I'iﬂ u{ipamaarﬁ ILHUrH nearensiocTH KPY

ﬂpﬁd‘: MunSapimgs P.I, f’
P

noannucaHo 3/1eKTPOHHO- Lqu)pOBOM noanncero

I'Iporpamma ANCLUUMNINHDbI
dun3mnka KoHOEeHCMPoBaHHOro coctosaHusa M2.1B.1

HanpasneHue nogrotoeku: 011800.68 - Paanodusnka
MNpogounb nogrotoeku: KeaHtosasa paanoguavka
KBanudpukaumns BbinyckHMKa: MarncTp

dopma 0by4eHUs: 04HOE

SA3bIk 00y4eHNs: pyCccKuia

ABTOp(bl):

Tarnpos M.C.

PeueH3eHT(bl):

Tarnpos J1.P.

COI'ACOBAHO:

3asenyowmnin(as) kagpenpoin: Tarnpos M. C.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
YyebHo-MeToanyeckas komuceus MiHctmutyta cpm3vn<|/|

MpoTokon 3acenanna YMK No or" 201_r

PeructpaumoHHbii No 630714
KazaHb
2014

KETPOHHBH
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbiin Homep 630714 188 VH H

T



Mporpamma aucumnnuHbl "dursmka KoHgeHcnposaHHoro coctoaHma"; 011800.68 Pannodusnka; sasenyowmin kadpenpow, a.H.
(npodpeccop) Tarnpos M.C.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 630714 5AE
CtpaHnua 2 ns 11. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma aucumnnuHbl "dursmka KoHgeHcnposaHHoro coctoaHma"; 011800.68 Pannodusnka; sasenyowmin kadpenpow, a.H.
(npocpeccop) Tarnpos M.C.

Mporpammy ancumnanHbl paspaboTan(a)(n) 3aseaytowmin kadpenpoit, a.H. (npodoeccop) Tarnpos
M.C. Kathbenpa KBaHTOBOM SNEKTPOHMKM U paamnocnekTpockonum OTaeneHve pagmounankm um
NHpopMaUMnOHHBIX cuctem , Murat. Tagirov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamu ocsoeHns gucumnnmHbel (Mogyns) - dunamka KOHOEHCUPOBAHHOIO COCTOSHUS SBASOTCS
N3y4yeHne C eaNHON TOYKN 3PEHNS COBPEMEHHbIX NPEACTaBNEHNA O NPMPOAE KBA3N4acTuL, B
KOHEHCMPOBAHHbIX cpefax, Nofy4eHne HaBblkoB paboTbl C COBPEMEHHBIMU TEOPETUYECKUMM
MeTo4aMm OnNncaHns CBOMCTB KakK XOPOLLO M3BECTHbIX KBA3N4acTUL, Tak 1 HOBbIX TUMOB KBa3MyacTuLl.
3noxeHns NocTpoeHo Taknm obpasoM, 4T He TpebyeTcst 3HaHWIA cneunanbHbiX pa3aenos
TeopeTnyecKomn onanku.

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

HaHHas yyebHas oncumnnnHa BktodeHa B pasgen " M2.1B.1 NpodeccroHanbHbIiz" 0CHOBHOM
obpaszoBartenbHoit nporpamMmbl 011800.68 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaeTcs Ha 2 Kypce, 3 CeMeCTp.

OucumnnuHa "®duramnka KOHOEHCMPOBAHHOIO COCTOSIHUS" BXOAMT B 610K MpodheccrnoHanbHoro umkna
MOAroTOBKM MarncTpoB no HanpasneHunto 011800.68 - "Paanodmanka” n aBnsetcs Heobxoammow ons
N3y4YeHWs B pamMKax MarucTepckom nporpammbl "dusmka MarHUTHbIX SBNeHnn"

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHLUN

CNoCcoBHOCTbIO NCNONb30BaTh 6a30Bble 3HAHWS U HABbIKM

Lndop komMneTeHUUH

OK-10 yrnpasneHusa nHgpopmasmen onsa peweHns ncecnenosarenbckux

(0bLWeKyNbTypHbIE npodoeccroHanbHbix 3aaad, cobntoaartbe OCHOBHbIE TPeboBaHUS

KOMMEeTeHLMN) MHCPOPMALIMOHHO 6e30MacHOCTH, 3alNTbl FOCYAaPCTBEHHOW
TalHbl
CNOCOBHOCTbLIO CAMOCTOATENBHO NPUOBpeTaTh C NOMOLLbLIO

OK-3 MHCPOPMALIMOHHBIX TEXHONOM VA 11 UCTONB30BATL B

(OBLISKYNIbTYpHbIE NPaKT4eCKON AESTENbHOCTI 3HAHWS 11 YMEHWS:, B TOM 4Y1CTe B

KOMMETEHLIN) HOBbIX 061aCTSX, HENOCPEACTBEHHO HE CBA3AHHbLIX CO Chepol
LNEeATENbHOCTU, pacWmMpsATb U yrnybnatb CBOE Hay4yHoe
MUPOBO33pPEHNE

OK-5

(0bLekynbTypHbIE CNoCOBHOCTLIO BbIABMraTh HOBbIE MAEN

KOMreTeHuun)

AK-1 CNOCOBHOCTLIO K CBOOOLHOMY BNaAEHNIO 3HAHUSMU

(MPOCHECCHOHANbHbIE prHG,EI,aMeHTaanbIX pasnenos orsnKn 1 pasnogn3nKu,

KOMNETEHLIAN) HEOOX0AMMbIMU ONS PELEHNS HAYYHO-UCCNeaoBaTeNbCKMX
3agad (B COOTBETCTBUM CO CBOUM NPOCHNNEM MOATOTOBKN)
CNocobHOCTbIO K CBOOOLHOMY BNafeHNO
npodheccrnoHanbHO-NPOMIMPOBAHHBIMU 3HAHNSIMK B 0bnacTu

nK-2 MHPOPMALIMOHHBIX TEXHONOT WA, NCMONIb30BAHNIO COBPEMEHHbIX

(npogpeccuoHanbHble KOMMbIOTEPHbIX CETEN, MPOrpPaMMHbIX NPOLYKTOB U PECYPCOB

KOMreTeHuunn) NHTepHeT onga peweHns 3anay npogpecCcuoHasnbHol

NesaATeNnbHOCTU, B TOM YMCNe Haxo4dawWmxesa 3a npegenamm
NPOOUIbHOM NOArOTOBKU
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Mporpamma aucumnnuHbl "dursmka KoHgeHcnposaHHoro coctoaHma"; 011800.68 Pannodusnka; sasenyowmin kadpenpow, a.H.
(npocpeccop) Tarnpos M.C.

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-3 CNOCOBHOCTBIO UCMONb30BaTH B CBOEN
Hay4YHO-UCCnenoBaTeNbCkon AeATENbHOCTM 3HaHU
(npodhbeccmoHanbHble dy4HO-NCCnenoBaTenbckol ASATENLHOCTH SHAHNO
COBPEMEHHbIX NPO6NEM N HOBEWLWIMX [OCTUXEHUA (OUIUKN 1
KOMMeTeHuunn)
pannopuankin
MK-5 CMNOCOBHOCTBIO MPUMEHSITb HA NPAKTUKE HABbIKWM COCTABNEHUS U
MNEHNS HayYHO-TEXHUYECKON AOKYMEHTaLUNN, Hay4HbIX
(NpodheccmoHanbHble ocpopmne aytHo-Te eckol LoKyMEHTauUmu, Hay
oT4yeToB, 0630P0OB, AOKNAL0B U CTaTel (B COOTBETCTBUM C
KOMreTeHuunn)
npodounem NoAroToBKN)

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. OONXEH 3HaTb:

CyTb CYLECTBYIOLWMX TEOPETUYECKUX MOLENEN KBa3N4acTuL

2. IONXEeH yMeTb:

NHTEePNpPeTMpoBaTb oU3n4eckmne NpoLecchl 1 ABeHNS KOHOEHCUPOBAHHON Martepun
3. OONXEH BnaneThb:

MeTonamu onpeneneHns OCHOBHbIX MapamMeTpoB KBasn4acTul,

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

B pesynbTtate 0CBOEHUS AMCLMNAHBI 00yYaloWmACS OONXKEH:

3HaTb CyTb CyWEeCTBYOWMNX TEOPETMYECKMX MOAENEN KBA3n4YacTmL

YMeTb nHTEpnpeTMpoBaTh on3n4ecKne NpoLecchl 1 SBNEHNS KOHAEHCUPOBAHHOM MaTepumn
Bnapetb meTogammn onpeneneHns OCHOBHbIX MapamMeTpoB KBasnyacTtuly

4. CTpyKkTypa U cogepxaHvue AUCLUNMUHBI MOAyns
Obuwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSEeT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 3 ceMecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO Asl AOMNycKa K 3a4eTy
28 b6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paagen ay,oMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywime copmbl
N .D.MKIIL:)V‘IJ‘I'IVJLI;HH/ Cemectp|, ecTpa (B yacax) KOHTpONS
n e|(I_MMI1pal(wmecmeJ1a60parop|-||:|e
3aHATUA paboTbi
JomMallHee
1.[Tema 1. BeeneHue. 3 1 2 0 0 3ajaHve
PervnctpanioAAbI HOMEP 6307 14 1 H bl H

5B KT P61
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Mporpamma gucumnnunHbl "dursnka KoHAeHCMpoBaHHOro coctosaHus"; 011800.68 Pannodgouamvka; 3asenyowmii kagoenpon, a.H.
(npocpeccop) Tarnpos M.C.

Bugbl n yachbl
Paszen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")ﬂ;;}:;”b'/ CeMecTpPl.oectpa (B yacax) KOHTpOnsi
Nekumu MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
Tema 2. CsolicTBa
MOoneKyn CTHbIX onpoc
2.|B3ammopencteng mexay| 3 2-3 4 4 0 y P
yactuuamm. MOHOHBI.
Tema 3. OnemeHTapHble
BO3OYXOEHUS B
3 onecTposHon 3 | 46 | 6 6 0 loanatme
‘|depmMn-xmnoKocTu. A
KBasunyactuubl B
CBEpPXNPOBOAHNKAX.
Tema 4. Taxenble
doepMUOHbI.
4.|9nemMeHTapHble 3 7-9 6 6 0 pecpepar
BO30YXOEHUS B
nonynpoBOAHMKAX.
Tewma 5. MnaamoHbl, ggM::JMHeee
5.[X0NOHbI, CMTINHOHBI, 3 10-11 4 6 0 eJc:.lpe ar
MarHoHbI. P P
Tema 6.
Bose-SHuwTenHoBCcKas
KoHOeHcauus. Meton i npeseHTauuns
6. nonyyeHns BOK un ee 3 1213 4 4 0
OCHOBHble domn3unyeckune
CBOWCTBA.
KOHTPONbHas
abota
Tema 7. KoMno3nTHble P
7. 3 14 2 2 0 JomallHee
KBa3nyacTumLbl. sananme
Tema . Itorosas 3 0 0 0 9K3aMmeH
" |dopma KoHTponNA
Ntoro 28 28 0

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. BBeneHue.

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

OneMeHTapHbIe YacTuLbl B KBAHTOBOW MEXaHMKE.

Tema 2. CBoicTBa MONIeKyn U B3auMOOeNCTBUSA MeXay yactuuaMmu. GOHOHbI.
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

JunnonbHble MOMEHTbI Monekyn. MarHuTHble cBOMCTBa MONeKyn. HekoBaneHTHble B3auMO4ENCTBMIS.
XwuakocTtu. Teepable Tena.

npakTnyeckoe 3aHsitne (4 4aca(os)):
TpexmepHble Kpuctannnyeckmne pewetkn bpase.
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Mporpamma aucumnnuHbl "dursmka KoHgeHcnposaHHoro coctoaHma"; 011800.68 Pannodusnka; sasenyowmin kadpenpow, a.H.
(npocpeccop) Tarnpos M.C.

Tema 3. dneMeHTapHble BO36YyXAEHUS B 3NEeKTPOHHON doepMu-xupkocTu. KBaanyactuubi B
CBepXnpoBOAHMKAX.

JIeKLMOHHOoe 3aHsitne (6 4yaca(oB)):

OCHOBHOE coCTOsiHUE (hepMu-xmnakoctn. Keasnyactuupl Ha AbpOYHON nosepxHocTn depmu. Bpems
XW3HM KBasnyacTul,. SNEKTPOH B Noie Neproanyeckoro noTeHumana KpucTanimyeckonm peLeTku.
KBasnnmnynbC qoepMMEBCKOro 3N1EKTPOHA.

npakTtnyeckoe 3aHsitne (6 4aca(os)):

3oHbl BpunntosHa. MNocTpoeHne N303HepreTMYecknx NoBepxHocTen. [mHammka keasnyactuy, B
KpucTannmyeckom pewetke. dpgekTnsHas macca pepMmneBCKNX 3NeKTPOHOB.
ONeKTPOnpPOBOAHOCTb. DNEKTPOHHAS TEMNOEMKOCTb U TENNONPOBOAHOCTL. PepMunesckme
9NEKTPOHbI B MOCTOSHHOM MarHUTHOM Mone. SHEPreTU4ecknii CNEKTP KBa3n4acTuL, B KBAHTYIOLWEM
marHuTHOM none. Kyneposckue napbl. Teopus BKL. SnemeHTapHble BO30yXAEHNS 1 CBONCTBA
CBEPXNPOBOAHMKOB. AHLOPEEBCKOE OTPaXEHNE.

Tema 4. Taxenble pepMUOHBI. DNeMeHTapHble BO30YyXAeHUSA B NONYNPOBOAHMKAX.
JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

AphekT KoHpo. PesoHaHc AbpukocoBa-Cyna. OnekTpoHbl 1 AblpkU. OKCUTOHbI.CTaTuctuka
9KCUTOHOB Y ObIPOK.

npakTnyeckoe 3aHsitne (6 4aca(os)):

OKcnTOHbI PpeHkens n BaHbe-MoTTa. OKCUTOHbI B ABbIXMEPHbBIX U OL4HOMEPHbIX CUCTEMAX.
IK30TUYECKME IKCUTOHbBI. DKCUTOHbI B MArHUTHbIX Nonsax. buakcutoHbl. KoHoeHcaums sKCUTOHOB B
9NEKTPOH-AbIPOYHYIO XMOKOCTb. MHOrO4aCTUYHbIE SKCUTOH-NPUMECHbBIE KOMMEKChI.

Tewma 5. Mna3moHbl, XONOHbI, CIUHOHbI, MarHOHbI.
JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

nOHﬂpOHbI B MeTannax n nonynpoBogHMKax. [Mna3moHbl B MeTannax. Baanmonencrteme nnasMmoHoB C
peLUGTKOVI. CnnHOHBI 1 XONoHbI. BO3MOXHOCTL cywecTBOoBaHusA B B ,EI.BYXMepHOVI cucteme. MarHoHbl.

npakTudeckoe 3aHsitne (6 yaca(os)):

CeMMOHbI 1 aHNOHBDI, ,up06Ha9| CTaTnCTUKA. CDTIyKTyOHbI. ABTONOKANN30BaHHbIE COCTOSHUSA
HOCUTENen Toka B MarHUTHbIX nonynposoaHMKax. ®da30Hbl. BakaHcoHbl. CONUTOHDI. CDJ'IyKCOHbI.

Tema 6. Bo3e-OHLWTEeNnHOBCKas KoHaeHcauus. Meton nonyyeHns B3K n ee oCHOBHble
cousnyeckue cBouCTBa.

JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):
Bose-OHwrenHosckas koHaeHcaums (B3K). AToMmHbin BOK. MarHoHbin BOK.
npaktnyeckoe 3aHsitne (4 4aca(os)):

CnuHoBble BOMHbI. deppomarHoHbl. MarHoHbl B aHTudpeppomarHetmkax. Metonbl HabnogeHms BOK
B TBEPAbIX Tenax.

Tema 7. KOMNO3uTHble KBa3n4acTuLbl.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

I’|/|6p|/|,qu|e KBa3n4yacTtuubl. nOJ'IFIpI/ITOHbI. SKCI/ITOH-I'IOFISIpI/ITOHbI. Ycunnteno NONAPUTOHOB.
KoMno3uTHble doepMNOHbI N KOMMO3UTHbIE 6030HbI.

npakTudeckoe 3aHsitne (2 yaca(os)):
BopTtekcoHbl. CerHeToMarHoHbl. MarHoH-OHOHbI. ["enmko-tpOHOHbI. DKCUTOH-NONSAPOHbI.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSATE/IbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Buabl
N Paanen Cemectn| HEAeNs | camoctosTenbHoit [TpynoeMkocTh g%%’:‘;;‘;‘::;g:g;
AucunnnuHel Plcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
noaroToBka
1.[Tema 1. BeneHue. 3 1 |momawHero 4 ggz;:lij:e
3agaHuns

KETPOHHBH
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Mporpamma aucumnnuHbl "dursmka KoHgeHcnposaHHoro coctoaHma"; 011800.68 Pannodusnka; sasenyowmin kadpenpow, a.H.
(npocpeccop) Tarnpos M.C.

Buabl
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 2. CsoinicTBa
Monekyn v NnoAroToBka K
.|B3ammopenctena mexagyl 3 2-3 CTHOMY OMDOC 10 YCTHbI OnpocC
yacTtnuamn. POHOHbI. y y onpocy
Tema 3. SnemeHTapHble
BO30yXAeHUs B
9NEKTPOHHOWN 3 4-6 Hgﬂ;ﬂﬁgﬁg 10 nomaliHee
‘[depMu-XnaokocTu. 3anaHms 3agaHue
KBasunyactuubl B
CBEPXMPOBOOHMKAX.
Tema 4. Taxenble
JoepMUNOHbI.
.|9nemeHTapHble 3 7-9 ”gggﬁ?m : 12 pedoepar
BO30yXOeHUs B P paty
nonynpoBOgHMKAX.
noAroToBKa
6 edpepart
Tema 5. Mna3moHbl, pedeparta pedoep
.[XONOHbI, CMTNHOHBI, 3 10-11 |n
OAroToBKa foMawHee
MarHOHbI. JomMallHero 6 3anaHme
3agaHus
Tema 6.
Bose-OHwTenHoBckas
KoHOeHcauus. Meton 4o |noaroToska K
6. lnonyuerns BIK 1 ee 3 | 1213 |heaentaumn 8 npeseHTalnA
OCHOBHble ou3mnyeckmne
CBOMCTBA.
NOAroToBK
ngﬂa%:erc? 2 AoMalliHee
3apaHve
v Tema 7. KOMNo3uTHbIE 3 14 3ajaHus A
‘[kBa3nyacTuubl.
MOAroToBka K KOHTpONbHas
KOHTPO/TbHOW 12 26012
paboTte P
Ntoro 70

5. O6pa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHblEe hopMbl 06yuYeHus
NeKumn, NpakTUYeckne 3aHsSTNS 1 caMocTosTenbHas pabota

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

Tema 1. BBepeHue.

LoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

CummeTtpus kpuctannos. Hoekcol Mionnepa.

Tema 2. CBOoMCTBa MONIEKYN U B3aUMOOENCTBUS MeX Oy YyacTuuaMu. GOHOHbI.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

AkycTnyeckme n ontuyeckne oHoHbl. OCHOBHbIE XapakTepUCTUKMN.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma gucumnnunHbl "dursnka KoHAeHCMpoBaHHOro coctosaHus"; 011800.68 Pannodgouamvka; 3asenyowmii kagoenpon, a.H.
(npocpeccop) Tarnpos M.C.

Tema 3. dneMeHTapHble BO36YyXAEHUS B 3NEeKTPOHHON doepMu-xupkocTu. KBaanyactuubi B
CBepXnpoBOAHMKAX.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Buaobl kpuctannos.

Tema 4. Taxenble pepMUOHBI. NeMeHTapHble BO30YyXAeHUS B NONYyNPOBOAHMKAX.
pedoepart , NPUMEpPHbIE TEMbI:

ONeKTPOH-POHOHHOE B3aumogenctene. Teopusa BKLL.

Tema 5. NMna3MoHbl, XONOHbI, CMTMHOHbI, MarHOHbI.

JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Mna3mMoHbl B MeTaNNax u Ha rpaHnle MeTanna ¢ BakyyMoM. BosbyxaeHne noBepXHOCTHbIX
NNa3MOHOB 1 U3MePEHNE KO3P(ULIMEHTA NOTNIOLEHNS.

pedoepart , NpUMEpPHbIE TEMbI:
CeMVOHbI 1 aHUOHbI, APOobHas cTatucTuka.

Tema 6. Bo3e-OHLWTEeNnHOBCKas KoHaeHcauus. Meton nonyyeHus B3K n ee oCHOBHble
cmnsunyeckue csoncrea.

npeseHTauns , NPUMepPHbLIE BONPOCHI:

Boze-OnHwTenHoBCKas KoHAEHcaums B CBepxTekyyem He3.

Tema 7. KOMNO3uUTHbIEe KBa3n4yacTULbl.

JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

MonapuToHbl. BopTekcoHbl. ['ennKoH-OOHOHbI. SKCUTOH-MONSPOHbI.
KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

KoHno adpdpekT. SdpdpekTbl [xo3edcoHa B cBepxnpoBogHMKkax. KBaHToBble XNAKOCTUN. ATOMHbIN
B3K. MarHoHHbIn BAK. [NapameTpbl, XxapakTepuaylowme KBasdn4acTuLbl.

Tema . UToroeasi oopma KOHTpOns

[MprMepHbIe BOMPOCHI K 9K3aMeHy:

BOMPOCHI /19 CAMOCTOSATENNIbHOW PABOTbI

. Nepexonbl Mora.

. CuHrynsapHocTtu BaH XoBa B (oyHKUUN NNOTHOCTU COCTOSHUS.

. OdhbpekT ae Naasa -BaH AnbcpeHa.

. KBaHTOBaHMe noToka B CBEPXNPOBOAALLEM KOMbLE.

. ToyeyHble gedeKkTbl B TBEpObIX TENax.

. [pupona aHTMCErHeTOaNEKTPUKOB.

. [ po6HbI KBAHTOBLIV AdDEKT Xonna.

. Pusnyeckme adphekTbl BO BpaLLaOWEMCS CBEPXTEKYyYEM rennn-3.
9. dusmnyeckne apdekTbl BO BpaLAIOWEMCS CBEPXTEKYYEM renmmn-3.
10. MarHnTHble NONYNPOBOOHUKMN.

11. AHOpeeBcKOe oTpaxeHue.

BOINPOCbI K 9K3AMEHY
1. PacnpocTtpaHeHne anekTpoMarHUTHbIX BOMH B MEPUOANYECKON CTPYKTYpE.
2. BbiBOO BblpaxeHus ans s3aumonencrens BaH-gap-Baanbca.

3. 3aBMCMMOCTb [M3NEKTPUYECKOW OYHKLIMM OT BOMIHOBOrO BeKTopa Anst doepMu-raza cBoboaHbIX
3/1EKTPOHOB.

4. dyHKumna pacnpegeneHns depmu-Lupaka.
5. MpubnuxeHne CUNLHON CBA3N ANS 3NEKTPOHOB B MeTannax.

6. [1BUXEeHne 4yacTuL, B r-npoCTpaHCTBE M B K-MPOCTPAHCTBE NPU HATMYUN BHELWHUX 3NEKTPUYECKNI
N MarHUTHbIX NONEMn.

7. 3dppekT KoHpo.

0O NO Ok~ WN =
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8. KBaHTOBbIN acdhpekT Xonna.

9. BekTOpHbI NoTeHUMan ¢ MMMynbCoM nonsi, kanmbpoBoyHoe NpeobpasoBaHme 1 KBAHTOBaHNE
opbuTt

10. LInKNOTPOHHbIN pe30oHaHC

11. PacnpocTtpaHeHue ynbTpasByKOBbIX BOSH MPU HANUYUA MArHATHOrO Nnons
12. YpaBHeHus JloHooHOB

13. YpaBHeHue 'mH36ypra-SlaHpnay

14. DdbhekTbl [x03ecoHa B CBEPXNPOBOAHMKAX

15. MarHnTHas (CnuHoBasi) CBEPXTEKYHECTb

16. AHLOpEEBCKME OTPAXEHUS.

17. Aonabartmyeckoe pasmarHnyiMBaHne aNeKTPOHHbIX U SAePHbIX
napamarHeT1KoB

18. [Npupona cerHeToaneKTpukos

19. KBaHToBbIE Xunakoctn 3He, 4He n nx pacteopsl

20. S4emncTblii Hecnopsaook

21. Tononornyecknii 6ecnopsnok

22. KOHTMHYyanbHbIi 6ecnopsinok

23. bo3e-IMHWTENHOBCKAs KOHAeHcauns

BanbHo - peiiTHroBasi cuctemMa NPUMEHUTENBHO K KYpCy NeKuui

B TeyeHne cemecTpa CTyOeHTbl OOMXHbI caaTh 2 pedoepara no rTemMatuke Kypca (CM. HacTUYHO
BOMPOCHI K 9Kk3aMeHbl). MakcrmanbHbii 6an 3a pegoepat -20. Mpu 100% noceweHnn nekunii
ctaeutcsa 10 6annos.

CamocTosiTenbHast pabota CTyAeHTOB MO3BONSIET Pa3BUTb Clleytowme KOMNETEHUNN:
npu noarotoske pegeparam - OK-10, OK-3, MNK-5

npw Nnoarotoske kK ak3amexy - MK-1, MK-2, MK-3

npw yCTHbIX onpocax (auckyccns) - OK-5, MK-2

npw NOArotToeke gomalHero 3agaHus - OK-3, OK-5,

npu nogrotoske npeseHtaunn - OK-10, MK-2, MK-3

7.1. OcHoBHas nuTeparypa:

1. HaHomatepuanbl, HAHOCTPYKTYpbl, HaHOTexHonorun / A. V. l'yces .- I3gaHne 2-e, ncnpaeneHHoe .-
Mocksa : duamatnnt, 2009 .- 416 c. : un. ; 22 cM. - bubnnorp. B KoHUe . - VIMeH. ykas.: c. 406-407
.- Mpenm. ykaa.: c. 408-414.

2. EpemuH, M.B. Mukpockonuyeckme mogenu B KoHAeHCUpoBaHHbIX cpenax / M.B.EpemuH // -
KasaHb, KasaHckui yHueepcuteT. - 2011, -111 c.
http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc

3. MuHbko, H. . MeToabl nony4yeHns n cBoCTBa HAHOOOBEKTOB [DNEKTPOHHbIN pecypc]: y4eb.
nocobve / H. . MuHbko, B. B. Ctpokosa, W. B. XepHosckuia, B. M. Hapues. - 2-e n3a., ctep. - M. :
DJINHTA, 2013. - 165 c. - ISBN 978-5-9765-0326-7 http://znanium.com/bookread.php?book=462886

7.2. JlononHuTenbHasa nuteparypa:

1. Knuttenb Y. Beenenuve B onaunky tBepgoro tena. M.: Hayka, 1978.

2. 3anman x. MpuHumnbl Teopun TBepgoro tena. M.: Hayka, 1974.

3. Kutenb Y. KBaHTOBas Teopus 1Bepabix Ten. M.: Hayka, 1967.

4. 3anmaH Ox. Mogenn 6ecnopsinka M.: Mup, 1982.

5. MapcoHnox H, Ctensu J1. becnopsanok B kpuctannax. M.: Mup, 1982.

6. Mapuy H, lNapuHenno M. KonnekteHble agpdoekTbl B TBepabIX Tenax n xuakoctax. M.: Mup, 1986.
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7. bneikmop Ox. ®usuka tBepnoro tena. M.: Mup, 1988.

7.3. UHTepHeT-pecypcChbl:

Bukunenuns - http://ru.wikipedia.org/wiki/®dunanka_KoHOEHCUPOBAHHOIO_COCTOSHUS
Nexumn_WT® - http://chair.itp.ac.ru/index.php?sub=curriculum/tks/mat_tks
Nexumm_MTIY - http://www.issp.ac.ru/univer/2004/prog.html

Nexkumn_MIY_1 - http://shg.phys.msu.ru/educat/cond_mat/Lecture_10.pdf
Nekunn_CdY - hitp://files.lib.sfu-kras.ru/ebibl/umkd/120/u_lectures.pdf

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHune ancumnnuHbl "dnsunka KOHOEHCMPOBAHHOIo COCTOAHUSA" Npeanonaraet UCnonb3oBaHne
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumeauiiHas ayamtopms
COCTOMT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPENCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin Buaeo n ayamno
NHpopmMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMELVIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTEPaKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AMaroHanblo He MeHee 22 [OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHn4eckmnmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060opynoBaHNEM, UHTEPGECHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasatens SBnseTCcs KnoyeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B €OMNHYI0 CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm mecToM npenogasarens. lNpenogasartens MMEET BO3MOXHOCTb NTIErKO
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKNE
3aHATMA, Npe3eHTaunn, BebruHapbl, KOHPEPEHLMM U Opyrie BUabl ayAUTOPHON Harpy3Ku
obyyarowmxcs B yA0OHON 1 OOCTYMHOW ANS HUX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMACNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Beex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxke ocHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Ins obecneyeHns aucumnnbl "®KC" Tpebyetcs ayamTopust ¢ MynbTUMELNAHBIM MPOEKTOPOM,
lMporpamma "Power Point" ngoctyn B iHTepHer.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuo 011800.68 "Pagunodusuka" n maructepckomn nporpamme KeaHtrosas paguogusuka .
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