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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

dusnka TBEPOOro Tena CBOAMTCS K YCTAHOBNEHUIO CBSI3W MeX Y CBOWCTABMU MHAMBMOYANbHbIX
aTOMOB M MOJMIEKYN B FraHCKme accoumnaumm B BUOE PerynsipHo-ynopsiAo4eHHbIX CUCTEM -
KPWUCTaNNoB 1 HaHo4YacTMLbl. PeanbHble KpucTanibl 1 aMOpPdoHble Tena 3Ha4YUTENBHO CNOXHEe, HO
3PP EKTUBHOCTb NPOCTbI MOAENen SBnsieTcs He0OX0AMMBIM WAroM Ha NyTN OU3MKKN CIOXHbIX
CUCTEM.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocdpeccnoHanbHOro o6pasosaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.B.[0B.18 OucumnanHbl (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpammbl 03.03.03 Pannodumanka n 0THOCUTCS K AMCLUUNINHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 7 CEMeCTp.

TpeboBaHuWs K BXOAHbBIM 3HAHWNSIM, YMEHUSIM 1 TOTOBHOCTSAM 0byyatowerocst, He06xoanuMbIM Npw
OCBOEHUW OaHHON ANCUMMAVHBI 1 NPUOBPETEHHBIM B pe3yNbTaTte OCBOEHMS

NpenLwecTBYOWUX AUCUMNINH (MOLynei):pa3aenbl obwer unsmkn - MonekynsipHas consmka,
3NEeKTPUYECTBO N MarHeTnam,aToMHas ouavka, pas3nen BbiCei MaTeMaTkm - Mat.aHanms.

OcBoO€eHMNe OaHHOW OncuMnanHbl (Moayns) HeobXxoOMMO Kak NpeawecTByowee Ons Kypca nekuunin no
dun3nke KOHOEHCMPOBAHHOIO COCTOSAHUS..

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwmcpoBka

LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
OOK6 6 6
(OBILEKyNbTYPHbIE CI'IOC06HOCTbPO paboTaTb CaMOCTOSTENLHO 1 B KONNEKTMBE,
KOMNETEHLIN) CNOCOBHOCTb K KyNbType coumanbHbIX OTHOWEHWIA
OK-1 CMOCOBHOCTBIO K FPaMOTHO NMMCbMEHHOW 1 YCTHO
(0BuiekynbTypHEIe KOMMYHUKaLMn |-|ap CCKOM $A3blKe Y
KOMreTeHuun) y Py
OK'3 6 6 -
(O6ILEKyNbTYPHbIE CNOCOBHOCTLIO K NOCTAHOBKE Lienu 1 Bbibopy nyTei ee
KOMMETEHLM) LOCTUXEHNS, HACTONYMBOCTb B AOCTUXEHUN LIENM
MnK-1 CNocoBHOCTLIO MCMOMIb30BaTh 6a30Bble TEOPETUYECKNE 3HAHSA
(npodheccunoHanbHbie (B TOM ymcne no ancumninHam npodpunmnsauunmn) onsa pelweHns
KOMneTeHuunm) npocdbeccrmoHanbHbIX 3a4ad
MK-2 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble
(MpocpeccmonantHbie n OC*JeCCI/IOHa)'IbEbIe HaBbIKN '
KOMMeTeHuunn) P
k-4 CNoCOBHOCTbIO UCMOMb30BaTb OCHOBHbLIE METObI
(MpochecenoHabHLIe aanogom3nyeckmnx n3MepeHnin
KOMMeTeHuun) P P

B peasynbtate 0CBOEHUS OANCUMMNUHBI CTYOEHT:
1. DONXEH 3HaThb:
OCHOBHbIE MONOXEHNS MONEKYNSAPHO CON3NKK
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2. DONTXEH yMeTb:
paboTatb ¢ VIHTEpHET pecypcamm

3. OonXeH BnaneTb:

AHMTMACKMM S13bIKOM O1s1 paboTbl ¢ MOHOrPaUSMA 1 CTaTbsSIMU, & TakXXe C UHTEPHET pecypcamu.
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

paboTaTb CO CTaTbsIMU M MOHOrPadOVAMM HA aHTIMIACKOM S3bIKeE.

4. CTpyKkTypa 1 cogepxaHue OUCLUNMUHBI MOAYNS
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 7 CEMECTpeE.

CyMMapHo No aMcumMnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANst AoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBopuUTENbHO" (YA0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunnmHe/ MOaynto
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Buabl n yachbl
Pasme ay,oMTOpHOM paboThbl,
aen
Hepens MX TPy R0EMKOCTb Tekywue coopmbl
N 'D'"Kn"g"lr;;;v;‘"b'/ CemMecTPemectpa (B yacax) KOHTpOnsi
Nek ImI1pa|(T|/|--|eC|(|/|eJ1a60paTop|-|b|e
u 3aHATUA pa601b|
Tema 1. CTpykTypa
TBEPObLIX TEN. DNEMEHTHI
Kpuctannorpadpum. K
- NNOKBUYM
1./9nemeHTbl pusnyeckon | 7 1-2 4 6 0 ONNoKBMy
CTaTUCTMKN. 30HHAS
Teopus TBEPLAbIX TeN.
Tema 2. OnemeHTapHble
BO30YXAEHUS B
TBEPAbIX TENax. lMncbMeHHoe
NHaMKK oMmallHee
p [Durammka 7 | 35 | 6 6 o B
Kpuctannn4eckom 3apaHuve
peweTkun. Tennosble n
anekTpu4yeckme
CBOMCTBA TBEPObIX Ten.
Tema 3. MarHuTHble lMncbmeHHoe
BOWCTBA TBEPAbIX TEN. oMauHee
3. [cBovicTBa TBepAbix TE 7 | 69 | 8 6 0 A
DOTOHHbIE KpUCTaNSbl U 3apaHue
MX CBOWCTBA.
Tema . NTorosas v 0 0 0 3avet
" |doopma KOHTpoONS
Ntoro 18 18 0
4.2 CopepxaHvue oUCLUNUHDI
o SAEKTPOHHBH
PernctpaunoHHbiii Homep 6138118 08 VHUBEPCHTET
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Tema 1. CTpykTypa TBEpAbIX TEN. DNEMEeHTbl Kpuctannorpacumn. dnemMeHTbl oM3nN4ecKon
CTaTUCTUKWU. 30HHAsA Teopus TBEPAbIX TeN.

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

Cwunbl Ban-pep-Baanbca, ux knaccudpukauus. loHHas, koBaneHTHas u Metannnyeckas cBssu B
TBEpabIX Tenax. Kpuctannmueckas pewetka. Pewetka Bpaea u ¢ 6a3ncom. O6o3Ha4eHns y3noB,
HanpasneHui N NNOCKoCTel B kKpuctannax (MHaekcbl Munnepa). Cnocobbl onMcaHns COCTOSIHWIA
MakKpOCKOMMyeckom cuctembl. Yucna coctosHU ons MukpodacTtul. Knaccmnyeckas u KsaHToBas
CTaTUCTUKM, NX OCOBEHHOCTM U YCNOBUSI MPUMEHUMOCTU. DHEepreTuyeckne ypoBHN CBOBOAHBIX
aTOMOB. DHEPreTn4eckunii CNekTp SNeKTPOHOB B KpucTtanne. 3aBUCUMOCTb 3HEPrMN SNEKTPOHOB OT
BO/THOBOIO BEKTOPA (3aKOH AMCNepPCcun).

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

PeweHwne 3anay Ha onpeneneHune nHaekcos Munnepa. PeweHne 3agay Ha HaxoXaeHne nonown
KWHETUYECKOW 3Heprnm anekTpoHHoro rasa ®epmu. PelweHre 3aga4y Ha HaxoxaeHne adpdoekTMBHOM
Maccbl 3N1eKTpoHa.

Tema 2. SnemeHTapHble BO30YyXAeHUA B TBEPAbIX Tenax. JJMHaMmKka Kpuctanimyeckomn
peLueTku. Tennosble U aNeKTpUYecKme CBONCTBA TBEPAbIX TeN.

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

YCnoBust BO3HMKHOBEHNS 3NIEMEHTAPHbIX BO30OYyXAeHWUA B TBEPAbIX Tenax. Bpems XusHu
anemMeHTapHbIx BO30yXaeHunin. Mimnynbc cooHoHa. Heynpyroe paccesiHne ooTOHOB Ha akyCTUYECKMX
poHoHax. TennoémkocTtb TBEpLoro Tena. ObnacTv HU3KKMX 1 BbICOKMX TeMnepartyp. TennoemMKocTb
9NEKTPOHHOro rasa. AHrapMoHMYeCKNE B3aUMOLENCTBUS B KpUcTannax. TennonpoBoaHOCTb
LN3NEKTPMKOB B 06N1aCTW BLICOKMX U HU3KMX TemnepaTtyp. TennonpoBoaHOCTb MeTannos. Obnactu
BbICOKWX U HWU3KMX TeMMepaTtyp. PaBHOBECHOE COCTOSHME aNEKTPOHHOrO rasa. [lpeid anekTpoHOB
noA BNMSHWEM BHELWHEr0 3NeKTpuyeckoro nons. Bpems penakcaunn n anuHa csobonHoro npobera
3NEKTPOHOB. DNEKTPONPOBOLHOCTb YACTbIX METANIOB 1 METANNIMYECKMX CNNABOB. SBNEHNE
ceepxnpooanmMocTu. LLlenn B aHepreTM4eckom CnekTpe CBEPXNPOBOAHMKA.

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

PeweHve 3apay Ha onpeneneHune Yncna HopmanbHblX KonebaHuii peweTtku. PelweHne 3anay Ha
BblYMCNEHME PELIETOYHON TENNOEMKOCTM M YMcna HopMasbHbIX konebaHuii. PeweHne 3agay Ha
onpeneneHne noasMXHOCT cBOBOAHbBIX 3NEKTPOHOB.

Tema 3. MarHuTHble cBOMCTBa TBEPAbIX TeN. POTOHHbIE KPUCTaN/ibl U UX CBOUCTBA.
JNIeKLMOHHOe 3aHsiTue (8 4aca(os)):

MarHuTHble cBoicTBa aToMoB. Knaccugoukaums MarHuTHbIX Matepranos. MNonHbI MarHUTHbI
MOMEHT aToMa. MarH1THas BOCNPMUMYMBOCTb AnamMarHeTnkos. uamarHtnam. Knaccuyeckas u
KBaHTOBasi MOLeNn napamarHetTmama. AHTUdeppoMarHeTnam, oepprMarHeanm, oeppuTbl.
Knaccundgomkaums goToHHbIX kpucTannoB. OcobeHHOCTH X NOBEAEHUSI B MUKPOPEe3oHaTopax 1
NNEeHOYHbIX BoNHOBoAAax. OCHOBbLI TEOPUN DOTOHHBIX KPUCTAsNNIOB B MaTepuanax ¢ AeicTBUTENbHOW
NONOXMUTENbHON AN3NEKTPUYECKON NOCTOSIHHON. Moaenn HaHovacTul,. PpakTanbHoe
npeacTtaeneHne Teopun Lebas ons Makpo- 1 HAHOCTPYKTYP. TennoeMKoCcTb opakTaNbHbIX MaKpo- 1
MUKPOCTPYKTYP. TennoemMkocTb gopakTanbHbIX HAHOCTPYKTYP.

npakTudeckoe 3aHsitne (6 yaca(os)):

PeweHne 3a8a4 Ha Bbl4UCNEHME MArHUTHONO MOMEHTA aTtoMa Mean. HaxoxaeHune BpeMeHHOVI
3aBNCUMOCTK KOHl_leHTpaLl,VIVI ANEKTPOHOB 1 OblIPOK B MOJIyNnpoBOOHUKE. ,D,VICKyCCVIFI no npoﬁ,ueHHomy
Marepuany.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Bunbl
N Pasnen Cemecto| HeRens | camoctosirensHoit TpyaoemkocTh ;%%%:L‘;‘T’:;Eggﬂn
OmcumunnmHb Plcemectpa pa6otbi (B yacax) it
CTyneHTOB P

Tema 1. CTpykTypa
TBEPAObIX TeN. DNEMEHTHI
KpucTtannorpaduu.
1.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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OnemMeHTbl PN3NYECKO CTATUCTUKN. 30HHAS Teopms TBEPObIX TEN.

1-2
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB
Tema 2. OnemeHTapHble
BO30YyXOEeHUS B
TBEPLbIX TENAX.

p [DnHammka 3 7 | 35 E‘Sﬂé‘ﬂﬁiﬁ? 12 |dovalinee
KpUCTaninyeckom 3ananms 3apaHue
peweTkn. Tennosble n
anekTpuyeckue
CBOWCTBA TBEPAObIX Ten.

TeMg 3. Mar-l_-lI/ITHbIe NOOroToBKA

3 CBOVCTBa TBEPABIX Ten. v 6-9 |momawHero 18 JomalwHee
CDOTOHvale KpucTannbl n sanaHms 3apaHue
X CBOMCTBA.

WNtoro 36

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

Nexuun, ceMnHapckme 3aHATUS, CaMOCTOSTENbHAsA pPaboTa, KOMMbIOTEPHbBIX CUMYNSLIA, OEN0BLIX 1
PONEBbIX Urp, Pa3bop KOHKPETHbIX CUTYaLuii

6. OLeHOYHble CpeacTBa OJis TEKYLLLEro KOHTPONS yCrneBaeMoCT!, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs1 GUCLUNIMHBbI U y4ebHO-MmeToauueckoe obecneueHne
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. CtpykTypa TBEPAbIX TEN. DNeMeHTbl Kpuctannorpadoun. AnemeHTbl on3nyeckomn
CTaTUCTUKWN. 30HHasA Teopusi TBEpPAbIX Te.

KONNOKBUYM , NMpMEpPHbIE BOMPOCHI:

Knaccudpmkaums 1BEpapix TeN No kpuctannorpaduyeckoin cummeTtprmn. ObpaTHas peweTka n ee
cBoiicTBa. JledpekTbl kKpuctannnyeckom pewetku. MiHaekcel Munnepa. 9nemMeHTbl CUMMETPUU B
KpucTannax, TpaHCNsLMOHHasA CMMMeTpust, siueiika BurHepa-3eitua.

Tema 2. dneMeHTapHbIe BO36yXAeHUs B TBEpAbIX Tenax. JJuHammka Kpuctaninyeckomn
pelueTkn. TennoBbie N aNeKTpUYecKme CBOMCTBa TBEPAbIX TeN.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

KonebaHus B peleTke, COCTOSIWENR N3 OANHAKOBbLIX aTOMOB, B MPUONNXEHN
BopHa-KapmaHa(BK-npubnuxeHue). NoseaeHne CBEPXNPOBOOHMKA BO BHEWHEM SNEKTPUYECKOM U
MarHMTHOM nonsx. YCnosms nepexona OT HOPManbHOro K CBEPXNpPoBoAsLEMY COCTOSHUIO
npoBOAHMKA.

Tema 3. MarHuTHble cBOUCTBa TBEéPAbIX TeN. POTOHHbIE KpUCTan/ibl U X CBOMCTBA.
JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Knaccuyeckasi n keaHTOBasi Mofenu napamarHetvama. KBaHToBas npmpona ceppomarHeTnama.
LlomeHHas cTpykTypa goeppomarHeTnama. Temnepartypa Kiopu n Heens. Metoabl nonyyeHmst
POTOHHbIX KPUCTANIOB 1 cNocobbl yrpaBneHns oOTOHaMM.

Utoroesas chopma KOHTpoOns
3ayet

PernctpaunoHHbiii Homep 6138118
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[MprMepHble BOMPOCHI K 3a4eTy:

Bonpocsbl k 3a4éTy:

1. Cnnbl BaH-gep-Baanbca, ux knaccudpukauus.

2. VloHHas, koBaneHTHas 1 Metannu4yeckas CB3n B TBEPAbIX Tenax.

3. Kpuctannnyeckas peweTtka. Pewetka bpaea n ¢c 6asncom. O6o3Ha4eHMs y3n0oB, HanpaeneHui 1
nnockocten B kpuctannax (nHoekcol Munnepa).

4. Cnocobbl onucaHms CoCTOSIHNIA MaKpOCKOHI/I‘-IeCKOVI cuctembl. Yucna coctosHUM gns
MUKpo4acTum. Knaccunyeckas n kBaHTOBas CTaTUCTUKWU, NX 0COBEHHOCTM 1 ycnosunsa NnpuuMEHNMOCTN.

5. OHepreTuyeckne ypoBHN CBOOOAHbIX aTOMOB. DHEPreTUYECKNiA CNEKTP 3NEKTPOHOB B KpUcTanne.
3aBMCMOCTb 3HEPrM 3NIEKTPOHOB OT BOTHOBOIO BEKTOPA (3aKOH AMCNepcun).

6. YcnoBuns BO3HUKHOBEHMS ANEMEHTAPHbIX BO36Y)K,£I,eHI/IVI B TBép,El,bIX Tenax. BpeMﬂ XKN3HN
ANEMEHTAPHbIX 3036y>K11ean7|.

7. imnynbc gooHoHa. Heynpyroe paccesHne ooTOHOB Ha akyCTUYeCKUX OOHOHAaX.

8. TennoémkocTb TBEpROro Tena. ObnacTn HU3KMX U BBICOKUX Temnepatyp. TennoemkocTb
3M1eKTPOHHOro rasa. AHrapMoHUYeCKMe B3anMOLENCTBUS B KpucTannax. TennonpoBoaHOCTb
LN3NEKTPUKOB B 06N1aCTH BLICOKUX U HU3KKMX TEMMepaTyp.

9. TennonposoaHocTb MeTannos. O6NacTn BbICOKNX U HU3KUX TEMMepaTtyp.

10. PaBHOBECHOE COCTOSIHUE SNEKTPOHHOro rasa. [pelidd 3NeKTPOHOB Mo BANSHNEM BHELIHErO
3NEeKTPUYECKOro nonsi.

11. BpeMmsi penakcauuu 1 gnvHa ceoboaHoro npobera anekTPoHOB. DNEKTPONPOBOAHOCTb YNCTbIX
MeTanoB U MeTaNNYecKnx CriaBoB..

12. SlBneHune ceepxnposoanmocTu. Lenn B aHepreTM4eckoM CnekTpe CBEPXNPOBOLHMKA.

13. MarHunTHble cBoricTBa aToMoB. Knaccudgomkaums MarHuTHbIX MaTtepuanos. [onHbIA MarHUTHbIN
MOMEHT aroma.

14. MaruutHas BOCMPUNMYMBOCTb OANaMarHETUKOB. LdnamarHtnam.

15. Knaccnyeckas n kBaHTOBas Mogenu napamarHetmama. AHTUGOEPPOMArHETUSM,
hbeppumarHesnm, peppuTbl.

16. Knaccudpmkauus hoToHHbIX Kprctannos. OCOBEHHOCTM UX NOBELEHNS B MUKPOPE30HaTopax u
NNeHoYHbIX BoNHoBOAaX. OCHOBbI TEOPMM POTOHHbIX KPUCTANIOB B MaTepranax ¢ AencTBUTENbHOM
NOJIOXUTENbHOW ON3NEKTPUYECKON NOCTOSAHHOMN.

17. Mopenu HaHo4acTuul. PpaktanbHoe npeacrtaesneHne Teopun Nebas onsg makpo- u
HaHOCTPYKTYp. TennoeMKoCTb (ppakTanbHbIX MAKpPO- N MUKPOCTPYKTYP. TennoemMKocTb
dppakTanbHbIX HAHOCTPYKTYP.

CamocToaTenbHas pabota CTyLeHTOB MO3BONSET Pa3BUTb Cleayowme KOMNeTeHUNN:
npun noarotoske K 3a4éty - OK-3, MK-1

npwn YCTHbIX onpocax (auckyccus) - OK-1, OK-6

npv noarotoske gomawHero 3agaHus - OK-1, OK-3, OK-6

npw noarotoske K konnoksmymy- OK-12, MK-2

7.1. OcHoBHas nuTeparypa:

1. 'yces, A.N. HaHOoMaTepwanbl, HQHOCTPYKTYpPbl, HAHOTEXHONOrUK. 2-e u3g. -M.:dusmatnumr.-2009.-
416 c.

2. ®dun3nka MakpoCcuUCTEM : OCHOBHbIe 3akoHbl / U. E. Mpopaos .- IspaHne 3-e, cTepeoTunHoe .-
Mocksa : BUHOM. Jlabopatopus 3HaHwui, 2006 .- 207 c. : nn. ; 22 cM. - (TEXHUYECKNIA YHNBEPCUTET)
.- Mpenm. ykaa.: c. 200-207 .- ISBN 5-94774-412-0, 3000.

3. TkayeHko d. A.OnekTpoHHbIe Npnbopbl 1 ycTporicTBa: Y4ebHuk / d.A. TkadveHko. - M.:
NH®PA-M; MH.: HoB. 3HaHue, 2011. - 682 c.: un.; 60x90 1/16. - (Boicwee obpazoBaHue).
(nepennert) ISBN 978-5-16-004658-7, 2000 ak3. Pexunm goctyna:-
http://www.znanium.com/bookread.php?book=209952
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4. dunauka TBepmoro tena: YyebHoe nocobue / HO.A. Ctpekanos, H.A. TeHsikosa. - M.: NLL PUOP:
HUL NHdppa-M, 2013. - 307 c.: 60x90 1/16. - (Bbiclee obpasoBaHue: bakanaspuart). (nepenner)
ISBN 978-5-369-00967-3, 500 ak3. Pexum gocrtyna:-
http://znanium.com/bookread.php?book=363421

5. YabaHos B. E. Kypc nekumin no osvke TBepaoro Tena ons TeXHUYECKnx By30B: yuebHoe
nocobue. - CI16.: BXB-IMetepbypr, 2011. - 131 c.: un. - (YyebHas nutepatypa ons sy3os). - ISBN
978-5-0775-0677-9. Pexxum goctyna:- http://znanium.com/bookread.php?book=355277

7.2. JlononHuTenbHasa nuteparypa:

1. BBeoeHune B om3nky TBepaoro Tena : nepeson ¢ aHrnumckoro / Y. Knttens ; MNog pea. n nep. A. A.
l'ycesa; lep. A. B. lNaxHesa . - Mocksa : Hayka, 1978 .- 792 c. : vn.

2. MpyHUKMnbl TeOpUK TBEPOOro Tena : nepesoq ¢ aHrnunckoro / Ix. 3anmaH ; MNMog pegn. B. J1.
BoHy-bpyesunya .- Mocksa : Mup, 1974 .- 472 c. : un.

3. KBaHTOBas Teopus TBepAbix TeN : nepeson ¢ aHrnunckoro / Y. Kuttens ; MNep. A. A. 'ycesa .-
Mocksa : Hayka, 1967 .- 491 c. : vn., Tabn.

7.3. UHTepHeT-pecypcChbl:

Nanomaterials - http://nanohub.org/resources/379/download/2005.07.15-sands-nclt.pdf Images

Quantum well -
https://www.google.ru/search?hl=en&newwindow=1&tbo=d&biw=1163&bih=879&tbm=isch&sa=1&g=quant

Quantum wire -
https://www.google.ru/search?hl=en&newwindow=1&tbo=d&biw=1163&bih=879&tbm=isch&sa=1&qg=quant

Qugantum dot -
https://www.google.ru/search?hl=en&newwindow=1&tbo=d&biw=1163&bih=879&tbm=isch&sa=1&g=quant

CeepxnposoanmMocTb - hitp://www.youtube.com/watch?v=0lkiEQTpqggU

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHve gncunnnuvHbl "®dusmka TBepaoro Tena” npennonaraeTr UCrnonb3oBaHUe crnemyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOWUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHaLeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BuaAeo n ayamno
nHGopMaLMn, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXE MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTtukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAerChl
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTumeauniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

Mpw YTEHMN NEKLMIA 1 NPOBEAEHNM CEMUHAPOB NPEOYyCMOTPEHO NCMO/Ib30BaHNE MyNbTUMELNIAHOrO
npoekTopa
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 03.03.03 "Paguodumamka” n npodounto noaroToBkn dursnka MarHUTHbIX SBAEHNNA .
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