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Mporpamma aucumnanHbl "OCHOBBLI BakyyMHOW 1 KproreHHon TexHmku"; 011800.62 Pagunodgounauka; noueHT, K.H. Knoukos A.B.

Mporpammy aucumnnuHbl paspabotan(a)(v1) ooueHT, K.H. Knoukos A.B. Kadbenpa kBaHTOBOW
9NEKTPOHUKM 1 paanocnekTpockonum OtaeneHve pagmouankm U MIHEPOPMALIMOHHbBIX CUCTEM ,
Alexander.Klochkov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OCHOBHOI LIeNIbl0 OCBOEHUSI ANCLMMINHBI SIBNSIETCS HE0OX0OANMOCTb NOHUMaHUS CTyAeHTamMm
PU3NYECKMX OCHOB 1 MPUHLIMMOB NONYYEHUS HU3KMX TEMNEPATYp U BbICOKOrO Bakyyma, X
N3MEPEHNS N BOBMOXHOCTEN NMPUMEHEHWUSI BaKYYMHOW 1 KPUOTEHHOWN TEXHUKM B COBPEMEHHbIX
Hay4HbIX 3KCMEepPUMEHTaXx.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.B.7 MNpodgeccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol nporpammbl 011800.62 Paanodmarka n 0THOCUTCS K BapuUaTUBHOM 4acTu.
OcBavBaetcs Ha 3 Kypce, 5 cemecTp.

Oucumnnuna (63.B.7) BxoonT B 6a30Byt0 4acTb npodheccrnoHanbHoro umkna (b3). ns ocsoeHus
OMNCLMNANHBI HEOOX0AUMbI 3HaHUS aucunnanH: MonekynspHas gmsnka, KsaHtoBas Teopus,
TepmoanHamuka, Ctatuctnyeckas guauka. densetcs 6a3oBoin AUCUUNANHOM ANS Takux KypcoB, Kak
duamka Bakyyma n dusnka Hu3kunx temnepatyp. OcBoeHue Kypca nekuni 1 ycrnewHoe BbiNnofHeHne
nabopartopHbIx paboT No gaHHow avcumnnuHe ynet cnocobcTBOBaTh YCNELHOW
npogpeccnoHanbHoOM OeaATeNbHOCTH.

3. KomneteHuuu obyyatoLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

PacwmdppoBka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N
OK-10 CNocoHHOCTb CaMOCTOATENbHO NPUobpeTaTbh HOBbIE 3HAHWS,
(0bWweKynbTypHbIE NCMoNb3ys COBPEMEHHbIE 0Bpa3oBaTENbHbIE U
KOMNeTeHLMK) MHCPOPMALIMOHHbIE TEXHONOTUN
OK-12 y
(OBLISKYNIbTYpHbIE CNOCOBHOCTb K MPaBuMibHOMY NCMONb30BaHMIO OBLWEHaYYHON 1
KOMNETEHLIN) cneuunanbHOW TEPMUHONOT N
OK'S 6 6 o
(OBLIEKYNIbTYPHbIE CMOCOBHOCTL K NOCTAHOBKE LieNn 1 BeiGopy nyTeit ee
KOMNETEHLLAN) LOOCTUXEHWS, HACTONYMBOCTD B AOCTUXEHUN LiENN
OK-4 CNOCOBHOCTb KPUTUYECKM MEPEOCMbICINBATL HAKOMNEHHbIN
(0bWweKynbTypHbIE OMbIT, U3MEHSATb NPU HEOHXOANMOCTY NPOHUIb CBOEWA
KOMNeTeHLMK) NPOdECCUOHANBHOW LEeSTENbHOCTM
OK-8 CNOCOBHOCTb K OBNafeHMo 6a30BbIMU 3HAHUSIMM B 06nacTu
(0bWeKynbTypHbIE MaTemaTukm N eCTECTBEHHbIX HayK, NX NCMONb30BAHMIO B
KOMNeTeHLMK) NPOCECCUOHANBHOW LESTENBHOCTM
MK-1 CNOcobHOCTb MCNoNb3oBaTh 6a30Bble TEOPETUHECKME 3HAHUS
(NpodpeccmoHanbHble (B TOM Yncne No gUcuMNAnHaM NPoUNN3aLnn) ONs peweHns
KOMNeTeHLMW) npogoeccuoHanbHbIX 3a4au
k-2 CMOCOBHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
(MpOCPeccroHabHLIS n ocpeCCMOHanﬁ)aHble HaBbIKW '
KOMMeTeHuunn) P
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Mporpamma aucumnanHbl "OCHOBBLI BakyyMHOW 1 KproreHHon TexHmku"; 011800.62 Pagunodgounauka; noueHT, K.H. Knoukos A.B.

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MK-3 CNOCOBHOCTb NOHMMATbL NPUHLMMLI PabOThl 1 METOAbI
(npodhbeccmoHanbHble aKcnnyarauum CoOBPeEMEHHOMN paanoanekTPOHHON U ONTUYECKON
KOMNeTeHLmm) annapaTtypbl 1 06opynoBaHuMs

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

TeopeTnHeckme oCHoBbl, OCHOBHbIE MOHATUA, TEPMUNHONOINKO, 3aKOHbI BaKyyMHOIZ n KpI/IOFeHHOI7I
TEXHUKWN; MMETb npenctaBieHne o COBpeMeEHHOM COCTOAHUI 3TOro pas3gena TeXHUKNU; Ob6bnapatb
3HAHUNAMN O NPUMEHEHNN HU3KNX N CBEPXHU3KUX TEMNEpPaTyp, BbICOKOIro 1 CBEPXBbICOKOIro Bakyyma;

2. DONIXEH yMeTb:

OpUEeHTNPOBATbCHA B COBPEMEHHbIX METOO4aX NOoJlyd4eHnAa N n3aMepeHnsa HU3KNX N CBEPXHUIKNX
TeMmnepartyp, NnOHMMaTb C*)I/I3I/I'-IeCKI/Ie npuHUWNbI, Ne>XXallne B OCHOBE KaXX4oro n3 Metonos;
OpUNEHTNPOBATbCA B COBPEMEHHbIX METOOaX NMOJIy4eHUNS BbICOKOro N CBEPXBbICOKOro Bakyyma,
noHMMaTb CpI/I3I/I‘-IGCKI/Ie NpuUHUUNbI, neXaline B X OCHOBE,

3. OONXEeH BnageTb:

NPaKTUYECKUMUN HaBbIKaMu B paboTe C KPUOrEHHBIMU XUAKOCTAMU, HU3KOTEMMNEPATYPHbLIMU
TEPMOMETPAMU, BaKyyMMETPAMU, BaAKyyMHO TEXHWKOW

4. nONXeH OEMOHCTpUMpoOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

pewaTb npakTuyeckme NpobneMbl SKCNePUMEHTaNbHOM OVU3MKN CBSA3aHHbIE C MPYIMEHEHNEM
BaKyyMHOW N KPUOTEHHOW TEeXHUKU

4. CTpyKTypa u cogepxaHue AUCLUMNIUHBI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBNSeT 5 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLMMINHBI 9K3aMeH B 5 ceMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).
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Mporpamma aucumnanHbl "OCHOBBLI BakyyMHOW 1 KproreHHon TexHmku"; 011800.62 Pagunodgounauka; noueHT, K.H. Knoukos A.B.

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyeckun nnaH gUcCUUNAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Hepnens UX TPYAOEMKOCTb Tekywiume coopmbl
N .D.VII(\:IIU.VII'IJ"I.IV;I'HbI/ CemecTp|, . - cTpa (B uacax) 3{( omp?ﬁmp
oAy Nex ImI'IpaxmqecmeJ1a60parop|-u>|e
u 3aHATUSA paborbl

Tema 1. BeepgeHue.

KoHuenuwmn Bakyyma n
1.[Temneparypbl. 5 1-6 12 0 12 KONNOKBIYM

partyp

TepmognHammnyeckne

32KOHbI.

Tema 2. OcHOBbI KONINOKBUYM
2. KPUOTEHHOMN TEXHUKM. 5 -2 )12 0 12

Tema 3. OcHoBbl KONTOKBUYM
3. BaKyyMHOW TEXHVKM. 0 13-18 | 12 0 12

Tema . NITorosas 9K3ameH
. 5 0 0 0

doopma KOHTpoOns

Wtoro 36 0 36

4.2 CopepxaHvue JUCLUMNUHDI
Tema 1. BBepeHune. KoHuenuum Bakyyma v tTemneparypbl. TepMoaMHaMUyeckue 3aKoHbl.
neKuunoHHoe 3aHsitne (12 yaca(os)):

BeeneHune. KoHuenumu Bakyyma 1 temneparypbl. TepMoanHammyeckme 3akoHbl. Kpartkas ncropus
KPUOreHVKN N BaKyyMHOW TexHUKN. MeToabl nony4yeHns (0XMXeHWs) KPUOTreHHbIX XULAKOCTEN.
CsowicTBa TBEPAbIX TEN NPU HN3KUX TEMMNEpPaTypax.

naboparopHas pabora (12 yaca(oB)):

NoeanbHblii ra3oBblii MaHOMeTp. OnpeneneHne CKpbiTOn TENNOThl MICNAPEHUS XUAKOro a3oTa.
3meHeHne CBONCTB TBEPAbIX TEN MPU OXNaXAEHUN.

Tema 2. OCHOBbI KPpUOreHHOW TEXHUKMW.
neKkumnoHHoe 3aHsiTne (12 yaca(os)):

KpuoreHHas TexHvka. CBOMCTBaA XMWAKOro renusi-4 u renusi-3. NonyyeHne HU3KMX N CBEPXHNIKMX
Temnepatyp. TepmomeTpus. MNepBuyHbIE 1 BTOPUYHBIE TEPMOMETPDI.

naboparopHas pabora (12 yaca(oB)):

YCTpoiicTBO 1 paboTa ¢ aKcnepuMeHTanbHbIM Kproctatom 4He, 3anuneka; OTkauyka napos 4He,
kannbposka yronbHoro TepmMomeTpa Allen-Bradley; OkcnepumeHTanbHoe HabnioaeHne nepexona
4He B cBEpXTEKYYEE COCTOSIHUE, onpeaeneHme Temneparypbl nepexona u nocTpoeHne 3aBnCcuMoCTu
TENNOEMKOCTN Xmnakoro 4He ot Temnepartypbl B ananasoHe 1.5 - 4.2 K; TepmomeTpus, kannbposka
pasnnyHbIX TUNOB TEPMOMETPOB B WNPOKOM Anana3oHe Temnepatyp; Pabota ¢ norpy>XHbim
(dip-stick) kpnocTaTtom; MprHUMN, yCTPONCTBO U NOPSALOK paboThl ¢ NpoayBHbIM (flow) kpruocTaTom;

Tema 3. OCHOBbI BaKyyMHOW TEXHUKMU.
JNeKunoHHoe 3aHsitne (12 yaca(os)):

BakyyMHas TexHuka n Metoapl Nosly4eHMs1 BbICOKOrO 1 CBEPXBLICOKOro Bakyyma. Cnocobbl
N3MEPEHNs Bakyyma, MaHOMETPbI.

naboparopHas pabora (12 yaca(oB)):
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Mporpamma aucumnanHbl "OCHOBBLI BakyyMHOW 1 KproreHHon TexHmku"; 011800.62 Pagunodgounauka; noueHT, K.H. Knoukos A.B.

Mopsinok paboThl ¢ renvesbiM Tedyenckatenem MNTU-10; Mownck peanbHbix Tedein; OnpeneneHne
KOHUeHTpauum cmecn 3He-4He macc-cnekTpomMeTpuyecknm Metonom ¢ nomoubto MNMTN-10;
YCTPOCTBO 1 NOPSAOK paboTbl C MEXAHNYECKMMM HACOCaMm, OLeHKa X NPOVN3BOAUTENbHOCTY;
MaHoMeTpbl (YCTPOCTBO, MPUHLMN 1 NOPSAOK paboThl); YCTPORCTBO, NPUHLMN paboThbl 1 NOpSAoK
paboTbl ¢ 6e3mMacneHHbIMI BakyyMHbIMI CTaHLMSMU, HA OCHOBE TYpPOOMONEKYNAPHbIX HACOCOB;
[MooroToBka aKCnepuMEHTaIbHOW BaKYYMHOW CUCTEMbI U OTKA4ka [0 BbICOKOrO Bakyyma C NOMOLLbIO
6e3MacneHHbIX BakyyMHbIX CTaHUMiA; PaboTa ¢ cOBpeMEHHbIM aBTOMATU3NPOBAHHbIM Fe/IMEBbLIM
Teyeuckarenem;

4.3 CTpyKTypa 1 comepXxaHue camocTosiTesibHOM paboTbl AUCLMNNHBI (MOAYNS)

Buabi
N Paspen Cemect Hepnens | camocTositenoHon [TpyA0eMKOCTb g;?«%%:lol;g:;g:g;
AducumnnnnHbl pcemecrpa paboTbl (B wacax) 260TbI
CTYAEHTOB P
Tema 1. BeepgeHue.
KoHuenuwnn Bakyyma n
NoAroToBka K
1.[Temneparypsbl. 5 1-6 Kg#ngkgm ‘3 24 KONNOKBUYM
TepmoguHammnyeckne yMy
3aKOHbI.
5 Tema 2. OcHoBbI 5 2.1 |noArotoeka K o4 KOMTOKBUVM
‘|KPMOreHHOM TEXHUKW. KOMNNOKBUYMY y
Tema 3. OcHoBbI noaroToska K
. . 13-1
3 BaKyyMHOW TEXHUKWN. S 3-18 KONNOKBUYMY 24 KONNOKB1yM
Wtoro 72

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

JTeKUMOHHbIE U npakTn4eckmne 3aHATNA NpoBoadATCA C NCNO/b30BAHUEM MyﬂbTVIM€,D,VII7IHOF0
KOMIJieKkCa, No3BoniAaoWero HarnsaagHo nonyy4yartb CtyaeHTam BClO HeO6XO,EI.I/IMYPO nHgpopmauuio.
J'Ia6opaTopr|e 3aHATNA NpPOoBOOATCA HAa COBPEMEHHOM BakKyyMHOM U KPUOreHHOM o6opy,u.03aH|/||/|.
3aHaTus npoBOOATCA B I/IHTepaKTI/IBHOIZ doopme, NO3BOAIOLLEN CTydeHTaM Niydule yceamBsatb
Marepunan. B nekumsx yaeneHo Honbluoe BHUMaHMNE pa360py KOHKPETHbIX CI/ITyaLI,I/II7I ﬂpaKTVIHeCKOVI
peann3aunn MeTonoB BaKyyMHOIZ n KpVIOFeHHOI7I TexHukn. Kayectso 06yqu|/|9| OOCTUraeTcsd 3a cHeT
ncnonb3oBaHNsa cnenyowmx gopm y‘-le6HOVI pa60TbI: nekuun, na6opaTopr|e 3aHATUA N
CaMOCTOATENbHAA pa60Ta CTyoeHTa (BbIﬂOJ'IHeHI/Ie nHaonsnayanbHbIX OOMaWHNX 3a,D,aHI/1I7I)

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. BeegeHnue. KoHuenuum Bakyyma U Temneparypbl. TepMoanHaMmyeckne 3akoHbl.
KONMOKBWYM , MPYMEPHbIE BOMPOCHI:

1. BeeneHune. KoHuenuumn Bakyyma n temnepartypsbl. 2. TepmoanHaMmyeckume 3akoHbl. 3. KpaTkas
NCTOPMS KPUOTEHNKN N BaKyyMHON TEXHUKW. 4. MeToabl NONy4eHUs (OXKMXEHNS) KPMOTEHHbIX
xugkocten. 5. CeoricTBa TBepObIX TEN NPU HA3KUX TemnepaTypax.

Tema 2. OCHOBbI KPUOreHHOW TEXHUKMW.
KONNOKBUYM , MPYMEpPHbIE BOMPOCHI:

1. KpunoreHHasa texHuka. 2. CBOMNCTBA XMIOKOro renus-4 n renusa-3. 3. lNonyyeHne HU3KKX 1
CBepxHM3Kux temnepartyp. 4. TepmomeTpus. [NepBryHbIE N BTOPUYHBIE TEPMOMETPbI.

Tema 3. OCHOBbI BaKyyMHOW TEXHUKMW.
KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

1. BakyyMHas TexHuka 2. Metoabl NOy4eHmMsl BbICOKOrO 1 CBEPXBbICOKOro Bakyyma. 3. Crnocobbl
n3mepeHns sakyyma 4. MaHoMeTpbl.
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Mporpamma aucumnanHbl "OCHOBBLI BakyyMHOW 1 KproreHHon TexHmku"; 011800.62 Pagunodgounauka; noueHT, K.H. Knoukos A.B.

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMeHy:
CamocTosaTenbHas pabota CTyAeHTOB NO3BONSET Pa3BUTb Ceayolme KOMNEeTEHLNN:

npw NoArotoske K konnoksuymy - OK-3, OK-4, OK-8

npw NoaroToBke K nabopaTtopHbiM 3aHATMAM - OK-10, MK-2, MK-3
npwn Noarotoske K ak3ameHy - MK-1, OK-10, OK-3

npw ycTHbIx otBeTax - OK-12, INMK-2, MNK-1

MprMepHble BONPOCHI K 9K3aMeHY:

. BeegeHune. KoHuenumm Bakyyma 1 temneparypbl.

. TepMoguHamMmnyeckmne 3akoHbl.

. Kpatkas nctopumsa KpuoreHnKn n BakyyMHON TEXHUKMW.

. MeTtonbl nony4yeHns (OXUXEHNS) KPUOreHHbIX XMUOKOCTEN.
. CBoncTBa TBEPAbIX TEN NPU HU3KMX TEMNepartypax.

. KpnoreHHas texHuka.

. CBoncTBa XMOKOro renus-4 n renmsa-3.

. [lonyyeHne HN3KNX N CBEPXHU3KMX Temneparyp.

9. TepmomeTpus. MNepBrYHbIE N BTOPUYHBIE TEPMOMETPbI.

10. BakyyMHas TexHuka

11. MeToabl NONy4eHNS BbICOKOIO 1 CBEPXBLICOKOrO Bakyyma.
12. Cnocobbl M3MepeHnst Bakyyma

13. MaHomeTpbl.

0O NO O~ WN =

7.1. OcHOoBHas nuTeparypa:

1. BakyymHas texHuka: YuyebHoe nocobue / A.H. Monos. - M.: HAL MHdopa-M; MH.: HoB. 3HaHue,
2012. - 167 c.: un.; 60x88 1/16. - (Bbicwee obpasosaHue: bakanaspuart). (obnoxka) ISBN
978-5-16-006031-6, 400 ak3. http://znanium.com/bookread.php?book=317368

2. Casenbes, Viropb Bnagummposud. Kypc obuwein donsmkm : B 5 kH.: y4eb. nocobue ans sTy3os / V.B.
CaBenbes. - Mocksa : ACT : Actpenb, 2005. - ISBN 5-17-008962-7. - ISBN 5-271-01033-3. - KH. 3 :
MonekynsipHasa gounsuka n tepmogmHammka. - 2005. - 208 c. : puc. - lNpeom. ykas.: ¢. 207-208.

3. VIcKyCcCTBO KPMOreHMKN : HU3KoTemMnepartypHas TeXHUKa B oN3N4ECKOM 3KCNEPUMEHTE,
MPOMBILW/IEHHbIX 1 a3POKOCMMYECKMX NPUNOXEHUSIX : [y4ebHO-cnpaBoyYHoe pykoBoacTeo] /I,
BeHTtypa, J1. Puserapu ; nep. ¢ anrn. nog pega. 1. . Mexosa-LernuHa .? JonronpyaHbli :
WNHTtennekT, 2011 .? 332 ¢. : un. ; 24

4. detucos, I'. M. MaTepranoseneHne N TEXHONOrMS MeTannoB [ONekTPOoHHbIN pecypc] : Y4ebHuk /
I". . ®eTncos, ®. A. MapudgynnuH. - M. : Uspatenbctso OHuke, 2007. - 624 c. : un. - ISBN
978-5-488-00930-1. http://znanium.com/bookread.php?book=417658

5. Metannorpadus MeTannos, NOPOLKOBbIX MAaTEPMANOB U MOKPbITUIA, NONYYEHHbIX
anekTpouckposbiMy cnocobamu: MoHorpadoms / B.H. MNapanos, B.I'. CanbHrkoB 1 ap. - M.:
NH®PA-M, 2011. - 468 c.: 60x90 1/16. - (Hay4yHas mbicnb). (M) ISBN 978-5-16-004925-0, 200 3K3.
http://znanium.com/bookread.php?book=223520

7.2. JlononHuTenbHasa nuteparypa:

1. A.Kent. Experimental low-temperature physics. Macmillan Physical Series. 1993

2. CmopoamHckuin Sikos Abpamosud, Temnepatypa - Cepus: bubnunoteuka "KeaHT", Bropo KBaHTym,
2007 r., ISBN 5-85843-068-6
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3. duanyeckne oCHOBbI BaKyyMHOW TEXHUKK, YuyebHoe nocobue. / K.b. MaHdunoswny, M. U. BynapuH,
A. X. CagbikoB. ? KasaHb: 134-80 KagaH. roc TexHon. yH-Ta, 2008. ? 134 c.

4. KysbmuH B.B., Ansies B.A. TexHuka namepeHus sakyyma / MoHorpagous. - KasaHb: M13a-8o
KasaH.roc.texHon. yH-T1a, 2009. - 300 c.

5. XabnaHsH, M. X., BakyymHas TexHuka. ObopynoBaHue, NpOeKTUPOBaHNE, TEXHONOM UK,
akcnnyatauus : y4eb. nocobue / M. X. XabnaHsiH, I". J1. CakcaraHckuii, A. B. BypMucTpos. - KasaHb :
N3p-80 KHUTY. Y. 1 : HxeHepHOo-cbmanyeckme ocHoBbl. - 2013. - 231, [1] ¢. - 50 aka. - ISBN
978-5-7882-1447-4

6. Oemunxos K.E., MNMaHdunos tO.B., HukynuH H.K., ABToHOMOBa 1.B. BakyymHas TexHuka:
cnpaso4yHVK MawunHocTpoeHne"apatenbctso: 2009, 590 cTp.978-5-94275-436-51SBN:
http://e.lanbook.com/view/book/723/

7. R.C.Richardson, E.N.Smith. Experimental techniques in condensed matter physics at low
temperatures. Addison-Wesley Publ.Comp.Inc., 1988.

8. O.B.Jloynacmaa. MpuHuunbl 1 metoapl nonydyeHns temnepatyp Huxe 1K. M.:Mwup, 1977.

7.3. UHTepHeT-pecypchbl:

Bose-Einstein condenasation - http://www.colorado.edu/physics/2000/bec/

Kurt Lesker company - http://www.lesker.com/newweb/index.cfm

Leak detection - http://www.desy.de/~ahluwali/technicalnotes/2007_03.pdf

Nobel Laureates in Physics - http://nobelprize.org/nobel_prizes/physics/

The temperature of a Vacuum - http://van.physics.illinois.edu/qa/listing.php?id=1046

Vacuum Physics and Technology - http://zumbuhllab.unibas.ch/pdf/talks/MansVacuumNotes.pdf
Vacuum technology by Pfeiffer - http://www.pfeiffer-vacuum.com/know-how/container.action

8. MarepumanbHo-TexHU4eckoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHne gncunnnuHbl "OCHOBbI BaKYYMHOW 1 KPUOrEHHOM TEXHUKKU" npeanonaraeTt Ucnonb3oBaHme
cnepylowero MatepranbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeaniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €UHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHpopMaunu, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMieKTaums
MyNbTUMEOMAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIMHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOI0 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI 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. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBNeHnsl, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasatens MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO MO3BONISIET MPOBOANTL NEKLMMW, MPaKTUYeCKne
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHPEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ONSt HAX COOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACcTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupPOoKOnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

MynbTUMeONAHBIA KOMNAEKC ANS YTEHUS NEKLNIA.
YyebHasa nabopaTopusi BaKyyMHOWN 1 KPUOTEHHOMN TEXHUKN.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpeboBaHnsmm GrOC BIMNO 1 y4ebHbIM nnaHoM no
HanpasneHutio 011800.62 "Pannoduamka” n npodounto noarotoBkn Pusnka MarHUTHbIX SBNEHNIA .
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