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Mporpamma ancumnnuHbl "dursmka HM3kmx temnepatyp"”; 03.04.03 Pagnodusnka; sasenyowmin kadenpow, o.H. (npogpeccop) Tarmpos

MporpamMmy ovcumnnuHbl paspaboTtan(a)(1) 3aBeaytowmii kadpenpoi, 4.H. (npodpeccop) Tarnpos
M.C. Kathbenpa KBaHTOBOM SNEKTPOHMKM U paamnocnekTpockonum OTaeneHve pagmounankm um
NHpopMaUMnOHHBIX cuctem , Murat. Tagirov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHUst oucumnanHbl - dusnka HU3KUX TemnepaTtyp SBNSIOTCS YCBOEHNE OCHOBHbIX
MOHSITUIA, 3aKOHOB 1 MoAenel naHHoro pasnena ®uankn KoOHAEHCUPOBAHHOMO COCTOSIHUS,
3HAKOMCTBO C (PU3NYECKMMM OCHOBAMU 3KCMEPUMEHTASIbHLIX METOANK N3MEPEHUS MPU HUSKUX W
CBEPXHU3KUX Temnepatypax, Nony4yeHne 3HaHUM 0 KNaccu4eckmx 1 COBPEMEHHbIX
aKCMnepuMeHTanbHbIX pesynbTatax nccnenoBaHuii CBOMCTB TBEPAbIX TEM B YCNOBUSIX TNyOOKOro
oXnaxaeHus.

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

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 51.B.0B.2 OucumnavHel (Mogynm)" OCHOBHOW
obpaszoBarenbHoit nporpammel 03.04.03 Pannodunanka n 0THOCUTCS K AMCUUNINHAM MO BbIOOPY.
OcBauBaeTcs Ha 2 Kypce, 3 CeMeCTp.

Oucumnnuna "®duraunka HU3KNx TemnepaTyp” BXoamT B 610K NpodhecCcrnoHanbHOro Lykna noaroToBkm
MarncTpoB no HanpaeneHuto 011800.68 - "Panmodmamka” n sBnsetcs HeobxoANMON ONS N3YyYEeHNs B
pamKax MarncTepckom nporpammbl "®uamka MarHUTHbIX SBIeHnn"

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OK-1 CnocobHOCTb MCMONb30BaTh B MO3HABATENbHON 1
(0bLWeKyNbTypHbIE NPOdECCMOHANbHOM OesaTenbHOCTV 6a30Bble 3HaHWUS B 0bnacTu
KOMMNeTeHU M) MaTeEMaTMKN N €CTECTBEHHbIX HayK
OK-5
(0bLweKynbTypHbIE CMOCOBHOCTb NOPOXAaTh HOBblE MIOEWN (KPeaTUBHOCTb)
KoMneTeHuunn)
OK-7 CMOCOBHOCTBIO aaanTMPOBaTbCS K UBMEHEHMIO HAaYyYHOro U
Hay4YHO-NPOM3BOACTBEHHOMO N Nns CBOEM
(OBILEKyNbTYPHbIE ay4HO-NpOVN3BOACTBEHHOrO NPOCHUNS CBOE
KOMNETEHLIN) NPOCHECCMOHaNbHOM NeATENbHOCTM, K UBMEHEHMIo
COLIMOKYNbTYPHBIX 1 COUMasbHbIX YCNOBUA OESTENBHOCTN
MK-1
n HOCTb UCMONb30BaTb Bble T TUYECKME 3HaAHUS
(Tposconanme  [S106C0H0CTs venpusosars Sasaaue reoperiecre 3
KoMMeTeHuunn) P P
K-2 CNocOoBHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
(MpocheccmonantHbie n O(IpeCCVIOHaﬂprble HaBbIKW; P
KOMreTeHuun) P ’
MNK-6 CnocobHOCTbIO CBOOOAHO BNageTb pasaenamm sk,
(npodheccunoHanbHble HeobX04MMbIMU OIS PELEHUS HAyYHO-UHHOBALMOHHbIX 3a4ad (B
KOMNeTeHL M) COOTBETCTBUM C NPOOMIEM NOATOTOBKN);

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

OCHOBHble (OM3NYECKME 3aKOHbI, Ha KOTOPbIX 6a3npyeTcsi TEXHMKA NONYYEeHUS N U3MEPEHUS HN3KIMX
N CBEPXHU3KMX TeMneparyp

2. DONIXEH yMeTb:
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Mporpamma ancumnnuHbl "dursmka HM3kmx temnepatyp"”; 03.04.03 Pagnodusnka; sasenyowmin kadenpow, o.H. (npogpeccop) Tarmpos

00 bSACHNTL OCHOBbI KBAHTOBO-MEXAHNYECKOWN TEOPUN 3apsiA0BOIA, MaCCOBOI 1 CMIMHOBOA
(MarHMTHO) CBEPXTEKYYECTH

3. OONXEeH BnageTb:

3HaHUSMN O CNELNPUYECKMX PUBNYECKUX ABNEHMSX, KOTOPbIE MPOUCXOOSAT MPU HU3KUX U
CBEPXHW3KMNX TEMMepaTypax

4. nONXeH OEeMOHCTPNPOBaTbL CMNOCOOHOCTb M FTOTOBHOCTb:
paboTatb CcO cneuinTepatypol n B IHTepHeTe Ha aHrNNIACKOM S13blKe

4. CTpyKkTypa 1 cogepxaHvue AUCLUNNUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCUMMAUHBI 3a4eT B 3 cemecTpe.

CyMmMapHo no ancumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy
28 bannos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens WX TpyA0eMKOCTb TekyLime coopMbl
N 'D'"Kn"(")'g;ﬂ;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI1pal(leltlem(meJ1a60paTopH|:|e
u 3aHATUA pa60Tb|
Tema 1. BBegeHue B
1. |U3UKY HU3KUX 3 1 2 0 0
Temneparyp
Tema 2. fBneHne 5;%?:;0(;/:_? oc
2. |nepeHoca npu HU3KnX 3 2 2 0 0 Y CTHBI onpoc
Temnepartypax P
Tema 3. [MucbMeHHoe
CBepxnpoBoanMOCTb noMawHee
3. |(Hn3koTemnepatypHasa u| 3 3 2 0 0 sananue
BblCOKOTEMMEpaTypHas)
Tema 4. lMncbMeHHoe
TennonpoBogHOCTb oMaWHee
4. |TBEepOblx TeN npu 3 4 2 0 0 3anaHme
HU3KUX N CBEPXHU3KUX
Temnepartypax
5 Tema 5; aﬂeKIpOHbl n 3 5 5 0 0 Pedpbepar
XNOKUA renvi
Tema 6. [MucbMeHHoe
6. 8BerTeKy'-|eCT1:. 3 6 5 0 0 JomaliHee
CHOBHblE CBOMCTBA 3apaHve
xwngkoro 4He n 3He

KETPOHHBH
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Mporpamma ancumnnuHbl "dursmka HM3kmx temnepatyp"”; 03.04.03 Pagnodusnka; sasenyowmin kadenpow, o.H. (npogpeccop) Tarmpos

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Hepens MX TPyAOEMKOCTb Tekywme coopmbli
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ CemecTpl oot rpa (8 vacax) ¥(L(I)J'HTpg:I o
oAy Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
Tema 7. CsolicTBa
KBAHTOBbIX KPUCTaNNOB. Pedpepar
7. TennoemkocTb, 3 / 2 0 0
TENNoONPOBOAHOCTb
Tema 8.
['Mnepnonsapr3oBaHHbIN TBopyeckoe
8. [renuin-3. MeToabl 3 8 2 0 0 3apnaHue
NONy4YeHNs N OCHOBHbIE
cBowncTBa
Tema 9. CnunHoBas
9. |(MarHmTHas) 3 9 2 0 0 Pecpepat
CBEepXTeKy4ecTb
Tema 10.
10.|bo3e-anHwTEenHoBckas 3 10 2 0 0 Pecpepar
KOHOeHcauus
Tema 11. OdpgpexThl Hunckyccusa
11',D,>K03erCOHa 3 11 2 0 0
Hayu4Hbiin
Tema 12. JlazepHoe
12. OXTTEKACHNE 3 12 2 0 0 noknan
. MpeseHTaums
Tema 13. HeTpoHHble
13. 3863 /bl 3 13-14 4 0 0 Hunckyccusa
Tema . Itorosas 3avet
doopma KOHTpons 3 0 0 0
Ntoro 28 0 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. BBepeHune B hu3nky HU3KUX TeMneparyp
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

OnpepneneHne Temnepatypbl 1 knaccudomkauus obnacTeit TemnepartypHo wkarnbl. 3nydeHune
yepHoro Tena. Temneparypa BceneHHonm.

Tema 2. SiBneHne nepeHoca npm HU3KUX Temneparypax
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

ONeKTPONPOBOAHOCTb 1 TEMNONPOBOAHOCTb METANNOB 1 CMNABOB MPU HU3KUX U CBEPXHU3KMX
Temnepatypax. Ckaqok Kanuubi.

Tema 3. CBepxnpoBOAUMOCTb (HU3KOTEMMEepaTypHasi U BbICOKOTEMMepaTypHasi)
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Vctopusa nccnepnosanui ceepxnposoammocTtu. Teopus BKLU. cTtopus nccnenosanunia
BbICOKOTEMMEPATYPHON CBEPXNPOBOAMMOCTHU. [pakTnieckoe Ncnob3oBaHMe CBEPXNPOBOAHNKOB.

Tema 4. TennonpoBOAHOCTb TBEPAbIX TEN NPU HA3KUX U CBEPXHMU3KUX Temneparypax
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MexaHn3Mbl TENNONPOBOAHOCTY TBEPAbIX TEN NPU HU3KNX U CBEPXHU3KNX TemnepaTypax. Ponb
CPOHOHOB U 3n1eKTPoHOB. Ckayok Kanuubl Ha rpaHuLe pasaena TBepaoe Teno U XUOKNX renuii.
MarHnTHas cBa3b Ha rpaHuue.

Tema 5. INeKTPOHbI U XUOKUWA renvmn
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "dursmka HM3kmx temnepatyp"”; 03.04.03 Pagnodusnka; sasenyowmin kadenpow, o.H. (npogpeccop) Tarmpos

BurHeposckune Kpuctannbl 1 X CBOMCTBA.

Tema 6. CBepxteky4yectb. OCHOBHble cBOMCTBa Xuagkoro 4He n 3He

NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

IByxxunakoctHas mogenb JlaHaay. Kputnyeckme cKopocTu.

Tema 7. CBOMCTBa KBAHTOBbIX KpUCTanoB. Tenn0eMKOCTb, TEMNIONPOBOAHOCTb
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

HeobbIkHOBEHHbIE CBOMCTBA KBAHTOBbIX KPUCTANIOB, UX TEMNNONPOBOAHOCTb U TEMNOEMKOCTb.
Tema 8. N'vunepnonspunsoBaHHbin renun-3. Metoabl NONy4YeHNS 1 OCHOBHblE CBOMCTBA
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

PaBHOBECHOE 1 HEPABHOBECHOE TEPMOAMHAMNYECKNE COCTOSHME KBAHTOBOW XUAKOCTH - He-3.
Tema 9. CnnHoBas (MarHUTHast) CBEPXTEKYYECTb

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MarHuTHast CBepXTeky4eCTb N ee OCHOBHble CBOMCTBA.

Tema 10. Bo3e-anHWITENHOBCKaA KOHAeHcauus

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Bo3se-OiHwTenHoBCcKkas KoHOAeHcaumMs aTOMOB - HOBOE COCTOSIHME KOHAEHCUPOBAHHON Matepuu.
Tema 11. 3dpcpekTbl [ x03edcoHa

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Buabl cnabbix ceazein. ddpdpekT 6nmnzoctn. CtaumoHapHbIi adodpekT [xo3edcoHa.
HecTaunoHapHbin adogoekT Ixo3edcoHa.

Tema 12. JlazepHoe oxnaxnpeHue
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

HonnepoBckoe oxnaxaeHve. JlazepHoe aHTUCTOKCOBO OxaxaeHue TBepabix Ten. Mpumepsl
Na3epHOro oxXnaxmneHus.

Tema 13. HerTpoHHbIE 3B€3bI
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

NcTouHnkm sHeprum 3B€34. CTpoeHme 38e3bl. OBONOLUNS 3BE3[, B 3aBMCUMOCTU OT MaccChbl.
3ny4eHune nynbcapa. HyknoHHas ceepxtekyyectb. KBaHTOBbIE BUXPW.

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKoCTb g‘:ﬂ%’g:;';?:;g:gz
AucumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
MogroToBka K -
1 THbIA On
YCTHOMY Oonpocy ye onpoc
Tema 2. flBneHune
MoarotoBka K o
2. [nepeHoca npwv HU3KKX 3 2 CTHOMY OMDOC 0 YCTHbIA Onpoc
Temnepartypax 3;/ y onpocy
yactme B
1 NcKyccus
ONCKycCun Anckyce
Tema 3.
BEPXNPOBOANMOCTb MonroTtoBk
CeepxnpoBoanmoc OAroTOBKA nomaLHee
3. |(HM3koTemnepaTtypHasg n| 3 3 |oomMawHero 4 3anaHne
BbICOKOTEMMEpaTypHas) 3agaHus
Tema 4.
TennonpoBOOHOCTb MogrotoBka
4. [TBEpObIX TEN MpU 3 4  |pomawHero 4 ggz:ﬁ;eee
HU3KUX U CBEPXHU3KNX 3afaHuns
Temnepartypax

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 6146017 5AE
CrtpaHunua 6 ua 11. il YHI:I

S OEALIK G



Mporpamma ancumnnuHbl "dursmka HM3kmx temnepatyp"”; 03.04.03 Pagnodusnka; sasenyowmin kadenpow, o.H. (npogpeccop) Tarmpos

Buabi
N dopMbl KOHTPONSA
Pasgen Henens | camoctosTenbHoOM [TpynOEMKOCTb| b
N AucumninHbl Ce""echcemeCTpa paborthbl (B yacax) camoc;oﬁngebr:bHou
CTYL,EHTOB P
Tema 5. OnekTpoHbI 1 [NoprotoBka K
5. XUOKUIA rennin 3 5 pedeparty 4 pecpepar
Tema 6.
6 CBepxTeky4yecTb. 3 6 Egﬁ;ﬂf:r';a > noMallHee
" |OcHoBHbIe cBOICTBA sanaHms 3agaHue
xugkoro 4He n 3He
Tema 7. CBoiicTBa
KBAHTOBbIX KPUCTaNNOoB. noAroToBkKa K
7. TennoemkocTb, 3 7 pedeparty 4 pecpepar
TEennonpoBOAHOCTb
Tema 8.
"MNepnonsapr3oBaHHbINA MogroToBka K
8. [renuin-3. MeToapl 3 8  |TBOpYeckomy 4 ;Z%Z:?A%Koe
Nony4YeHNs N OCHOBHbIE 9K3aMeHy
cBowncTBa
Tema 9. CnuHoBas
9. |(MarHmMTHas) 3 9 ngcg;m:f'(a K 4 pedoepar
CBEPXTEKYYECTb P pary
Tema 10.
10.|bo3e-anHwTenHoBckas 3 10 nggem:f Ka K 4 pedepar
KOHOEHcaLNs pedqepary
Tema 11. SpgpekTbl YuacTtve B
. Ixo3edcoHa 3 1 anckyccum 4 Anckycens
Tema 12. JlazepHoe MogrotoBka o
12.
oxfaxaeHue 3 12 poknaga 4 Hay4YHbI ooknag
NoprotoBka K
. 2 npeseHTauus
13 [Tema 13. HelrTpoHble 3 | 13.14 |OPE3EHTALMM P U
‘[3B€34bI Yyactue B 5 MeKyeeus
ONCKyccumn y
NToro 44

5. ObpasoBatenbHble TEXHONIOTUK, BK/TKOYas UHTepaKTUBHble POpPMbl 06yueHUs
Kypc nekuuin yntaetcst Ha OCHOBE MyNbTUMEONAHbBIX TEXHONOM I

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJIS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHune B ou3nky HU3KUX TeMneparyp

Tema 2. SiBneHne nepeHoca Npu HU3KUX Temneparypax
ONCKYyCCUS , MPUMEPHbIE BOMPOCHI:
[Mporpecc omanku HU3KMX Temnepartyp. [Nporpecc B KPUOreHHON TEXHUKE.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

ONeKTPONnpPOBOAHOCTb META/NIOB U CMNABOB NPU HU3KMX U CBEPXHU3KUX TemnepaTypax.
IKCnepuMeHTanbHble TeMnepaTypHbie 3aBUCUMOCTU, NPUBELEHHbBIE B KNIACCUYECKON MOHOrpadun
O.B.JloyHocmaa.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

PernctpaumoHHbin Homep 6146017
CrtpaHnua 7 ua 11.
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ONeKTPOonpPoOBOAHOCTb META/NIOB U CMNABOB NMPU HU3KMX U CBEPXHU3KUX TemnepaTypax.
OKCnepuMeHTanbHble TeMNepaTypHbie 3aBUCUMOCTM, NPUBELAEHHbBIE B KNIACCUYECKON MOHOrpadun
O.B.JloyHocmaa.

Tema 3. CBepxnpoBoaMMOCTb (HU3KOTEMMNEepaTypHas U BbiICOKOTeMneparypHas)
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

HuskoTtemnepatypHasa ceepxnposoaumocTtb (BKLL). BeicokoTemnepatypHas cBepXxnpoBOAUMOCTb,
oTkpblTas B 1986 rogy Mionnepom n begHopuem.

Tema 4. TennonpoBOAHOCTb TBEPAbIX TeN NPU HU3KMUX U CBEPXHU3KUX TeMnepartypax
JoMalHee 3afaHune , NpuMepHble BOMpPOCHI:

Pacyet TennoBoro knw4ya Ha OCHOBE anIlOMUHMS.

Tema 5. OnekTpOHbI U XUAOKUIA renn

pedoepart , NPUMEpPHbIE TEMbI:

BurHeposckue kpuctannbi.

Tema 6. CBepxteky4dyectb. OCHOBHble cBoMcTBa Xuakoro 4He n 3He

JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

AHanuna n conocTasneHvne pasosbix guarpamm ansa He4 n He3.

Tema 7. CBOMCTBa KBAaHTOBbIX KpUCTannos. TenioemMKocTb, TENMONPOBOAHOCTb
pedoepat , NPUMEpPHbIE TEMbI:

Teepable kpuctannbl He3 n He4.

Tema 8. N'vunepnonspu3soBaHHbin renuin-3. Metoabl NoNy4YeHUs1 1 OCHOBHble CBOMCTBA
TBOPYECKOE 3a4aHune , NpUMepHble BOMpPOCHI:

CocTaBuTb TPEXMEPHbIV FpadorkK C OCAMU TeMnepaTypa-MarHuTHoOe none-cTeneHb nonspusaumm.
Tema 9. CnnHoBas (MarHUTHasi) CBEPXTEKYYECTb

pedoepat , NPUMEpPHbIE TEMbI:

Pedpepat Ha ocHoBe 0630pHbIx cTaTelt KO.M.byHbkoBa, B.B.OMutpresa v I'.Bonosurka, koTopble
LONXHbI 6bITb HAAEHb! B UHTEPHETE.

Tema 10. Bo3e-anHWITENHOBCKasA KOHAOeHcauus
pegoepart , NpUMEpHbIE TEMBbI:

AtomHas bo3e-OiHlTenHoBckas KoHaeHcauums.
Tema 11. 3dbcpekThl [ Xx03ecpcoHa

ONCKYCCUS , MPUMEPHbIE BONPOCHI:

[MprymrHbI TENNOBOrO CONPOTUBIEHMS HA rpaHuLe pasaena Teepaoe Teno - xXxuaokun He4 v tesepnoe
Teno - xnaknin He3. Ha ocHoBe Mogenn XanaTtHMKOBa NPON3BOASATCS OLEHKM BENNYMHBI CKavka
Kanuupl.

Tema 12. JlasepHoe oxnaxaeHue

Hay4HbIA OoKnan , NPUMepHble BOMpPOCHI:

Cun3ngoso oxnaxgeHuve.

Tema 13. HenTpOHHbIE 3Be3abl

ONCKYCCUS , MPUMEPHbIE BOMNPOCHI:

HenTpoHHasa cBepxTeky4ecTb 1 eé peannsauuns B nynbcapax.
npeseHTauns , NpUMepHble BONPOCHI:

Bo3se-OiiHwWwTenHoBCKas KoOHAeHcaLus MarHoOHOB B CBepXTeKyyeM He3 1 B aHTUheppoMarHeTmkax.
WnniocTtpaunm goknana 6epytcs n3 opurnHanbHbix ctatein KO.M.ByHbkoBa.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

Mpu npoBeneHNN NPaKTUYECKMIA 3aHATUIA U BbINOMHEHNSI CAMOCTOSITENbHBIX PAbOT aKTUBHO
ncnonb3ytoTcs VIHTEpHET pecypchl.
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Cnncok BonpocoB Ha 3a4éT:

. MeToabl nony4eHns n n3MepeHnst HU3KKUX Temneparyp.

. TennonpoBOAHOCTb TBEPAbIX TEN NPU HN3KUX U CBEPXHU3KMX TeMneparypax.
. CBepxTekyyecTb. OCHOBHble cBOMCTBA Xunakoro 4He n 3He.

. Pecbpexunpartopbl pacTBopeHus.

. 9phekT NomepaHuyyka.

. 'nnepnonapusoBaHHbI rennin-3. Metoabl NoNy4YeHUs U OCHOBHbIE CBOMCTBA
. Aonabatunyeckoe pasmarHuyinBaHue.

8. KoHpo adpapekT. SpdoekTbl Xonna. 3akoH ang xaoca. /3nyyeHne 4yepHoro tena. Temnepartypa
BceneHHonm.

9. OdhgpexThl [xo03edcoHa.

10. BurHepoBckune kpuctanibl. MarHMTHbI MexaHn3m nepeHoca sHeprmn. ByxXKnaoKkocTHas
mozenb. Kpntnyeckue ckopoctn PacnpoctpaHeHne 3ByKOBbIX KOiebaHuii B XXNOKOM rennn.
ekt [1xo3edcoHa B XNUOKOM renunu.

11. HenTpoHHble 3Be3abl. CBEPXTEKYHECTb BOAOPOAA.
12. bo3e-anHwTernHoBCcKas KOHOEHCALNUS MarHOHOB.

NOoO ok WD =

CamocTosaTenbHas pabota CTyLeHTOB NMO3BONSET Pa3BUTb Cleayowme KOMNeTeHUNN:
npu nogrotoske pedpeparam - K-1, MNMK-2

npu noarotoske K 3a4ety - OK-1, MK-6

npwu YCTHbIX onpocax (auckyccug) - OK-1, OK-5

npu NoArotToeke gomaluHero 3agaHuns - OK-7, IMNK-2, NK-6

npu Noarotoske Teopyeckoro 3agaHns -OK-5, MNMK-1

npw Noarotoske Hay4Horo goknaga - OK-1, NMK-2, MNK-6

7.1. OcHOoBHas nuTeparypa:

1. Oemunxos K.E., NMandgownnos tO.B., HukynuH H.K., ABToHOMOBa W.B. BakyyMHas TexHuka:
cnpaeoyHuK MawwnHoctpoeHue"Naparenscteo: 2009, 590 c1p.978-5-94275-436-5ISBN:
http://e.lanbook.com/view/book/723/

2. CeepxnpoBoanmocTb / B.J1. TnH36ypr, E.A. AHOPIOWWH. - 2-e n3a., nepepab. n gon. - M.:
Anba-M, 2006. - 110 c.: nn.; 60x90 1/16. - (Bubnuoteka COU "Vipen n TexHonorun byayuwero").
(nepennet) ISBN 5-98281-088-6, http://znanium.com/bookread.php?book=114620

3. VIckyCcCTBO KPMOreHMKN : HU3KoTemMnepaTtypHas TeXHUKa B oN3N4YECKOM 3KCNEPUMEHTE,
MPOMBILW/IEHHbIX 1 @3POKOCMMYECKMX NPUNOXEHUSIX : [y4ebHO-cnpaBoyYHoe pykoBoacTeo] / I.
BeHTtypa, J1. Puserapu ; nep. ¢ anrn. nog pega. 1. . Mexosa-LernuHa .- LonronpyaHbin :
WNHTtennekTt, 2011 .- 332 c. : un. ; 24

7.2. JlononHuTenbHasa nuteparypa:

1. O.B.JToyHacmaa. MNpuHumnbl n metoabl nonydyeHuns temnepatyp Huxe 1K. M.:Mup, 1977

2. .K.YanTt. OkcnepumeHTanbHas TexHuka B omusnke HU3Kux temnepatyp. M.:13a0-80 om3nko-mar.
Ilutepartypsbl, 1961.

3. Po3aHos, J1. H.. BakyyMHas TexHuka: y4ebHVK ons By30B Mo cnew. "9neKkTpoHHoe
mawwnHocTpoeHmne"/N1.H. Po3aHos.- M3a. 3-e, nepepab. n pon.-M.: Beicwas wkona,2007.-391 c.

4. WewwH, E. IN. BakyyMHble TexHonorum : y4eb. nocobue / E. M. WewwnH. - [onronpyaHbli :
WHtennexT, 2009. - 501 c.

7.3. UHTepHeT-pecypcChbl:

BEC - http://en.wikipedia.org/wiki/Bose?Einstein_condensate
HTSC - http://en.wikipedia.org/wiki/High-temperature_superconductivity
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Superconductivity - - http://en.wikipedia.org/wiki/High-temperature_superconductivity
Superfluidity - http://en.wikipedia.org/wiki/Superfluidity

Superglass - http://www.phys.ens.fr/~zamponi/archivio/talks/2009-02-24-firenze.pdf
Supersolid - http://en.wikipedia.org/wiki/Supersolid

B.J1.TvH36ypr - http://ufn.ru/dates/nobel2003/Gin_nob_r.pdf

N®TT - http://www.dynastyfdn.com/events/165

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gucunnnuHbl "®usmka HU3KUX Temnepartyp” npegnonaraeT NCNONb30BaHWE Cneayrowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeo 1 ayamno
nHGOpPMaLMK, MONYYEHNS N Nepefaymn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayAMTOPUU COCTOUT U3: MyNIbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMM, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCe C MCNONb30BaHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTumeoniiHasa ayamTopums TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CeTb MHTEpPHET. KomMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

npe,ﬂ,yCMOTpeHO ncnonb3oBaHne MyHbTI/IMe,D,VIVIHOFO npoexKkTopa

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuio 03.04.03 "Pannoduamka” n marmctepckom nporpamme dusrka MarHUTHbIX SBIEHUN .
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