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Mporpamma ancumnnvHbl "BeeneHne B npuHUMnbI BakyyMHom comnankn”; 011800.62 Pannodumsmka; aoueHT, K.H. Knoykos 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 NONYYEHNS BaKyyMa, ero U3MepeHnst 1 BO3MOXHOCTEN NPUMEHEHUS
BaKyyMHOW TEXHWKM B COBPEMEHHbIX HAaY4HbIX 9KCNEPUMEHTAX.

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

JaHHas yuebHas aucumunnnHa BkntodeHa B pasnen " 53.B.7 MNpodgeccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol nporpammbl 011800.62 Paanodmrarka n 0THOCUTCS K BapUaTtUBHOM 4acTu.
OcBavBaeTcs Ha 3 Kypce, 5 cemecTp.

Oucumnnuna (B63.B.7) BxoonT B 6a30Byt0 4acTb npodheccrnoHanbHoro umkna (b3). ns ocsoeHus
OMNCLUNANHBI HEOOX0AUMBbI 3HaHUS aucunnanH: MonekynspHas gmsnka, KsaHtoBas Teopus,
TepmoanHamuka, Ctatuctnyeckas gouauka. gensetca 6a3oBoin AUCUUNANHOM ANS TakKux KypcoB, Kak
dusmka Bakyyma n dusnka Hu3knx temnepatyp. OcBoeHue Kypca nekuni u ycrnewHoe BbiNofHeHne
nabopartopHbIx paboT No gaHHow avcumnnuHe ynet cnocobcTBOBaTh YCNELHOW
npogpeccnoHanbHoOM OeATeNbHOCTH.

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

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNETEHUNN:

PacwudcpoBka

LLincpp komneteHumu npuobpeTaeMon KoMneTeHLUN
OK-10 CNOCOBHOCTb CaMOCTOATENLHO NpMobpeTaTb HOBblE 3HAHMS,
(0BLeKkynbTypHbIE NCNONb3ys COBPEMEHHbIE 0Opa30oBaTENbHbIE U
KOMNeTeHLmm) NHJPOPMaLIMOHHbBIE TEXHONOIUU
OK'1 2 6 6 [9)
(OBILEKYNIbTYPHBIE CNOCOBHOCTb K NPaBM/IbHOMY MCMONb30BaHMIO 0OLeHay HOM 1
KOMMETEHLM) crneunanbHON TEPMUHONOr UK
OK'3 6 6 -
(OBLLEKYNbTYPHBIE CMOCOBHOCTL K MOCTaHOBKE Lienn 1 BblIbopy myTen ee
KOMMETEHLIN) OOCTUXEHWNS, HACTONYMBOCTb B AOCTUXEHUN LIENK
OK-4 CNOCOBHOCTb KPUTMYECKUN NEPEOCMbICINBATL HAKOMNEHHbIA
(0bLekynbTypHbIE OMbIT, U3MEHSTb NPY HEOHXOANUMOCTM NPOCPUNb CBOEA
KOMMeTeHuun) NpodpecCcuoHanbHON AeaTeNbHOCTH
OK-8 CNocobHOCTb K OBNageHuto 6a3oBbiMK 3HAHMSAMK B 06nacTu
(0BLeKkynbTypHbIE MaTemMaTuku N eCTECTBEHHbIX HayK, NX UCMOMb30BaHNIO B
KOMNeTeHLmm) npodpeccnoHanbHOn AeaTenbHOCTH
MK-1 CNOCOBHOCTb MCMNONb30BaTh 6Ha30Bble TEOPETUYECKME 3HAHNS
(npodbeccmoHanbHble (B TOM YuMcne no ancumninHam npodpunmusauunn) ons peleHns
KOMreTeHuun) npodpeccrnoHanbHbIX 3a0a4
k-2 CNoCOBHOCTb NPUMEHATL Ha NPaKTUKe 6a30Bble
(MpodpeccmonantHbie n OC*JeCCVIOHaﬂFI):HbIe HaBbIKK P
KoMMeTeHuunn) P
nK-3 CNoCcobHOCTb NOHMMATb NPUHLMMbLI PaboTbl 1 METOAbI
(npodhbeccmoHanbHble aKcnnyarauun CoBpeMeHHOM paanoanekTPOHHON U ONTUYECKON
KOMNeTeHLmm) annapaTtypbl 1 06opynoBaHus
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Mporpamma ancumnnvHbl "BeeneHne B npuHUMnbI BakyyMHom comnankn”; 011800.62 Pannodumsmka; aoueHT, K.H. Knoykos A.B.

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

TEeopeTNYEeCcKne OCHOBbI, OCHOBHbIE MOHSATUSI, TEPMUHONOTNIO, 3aKOHbI BAKYYMHOW TEXHUKW; UMETb
npencTaBneHne 0 COBPEMEHHOM COCTOSIHMK 3TOro pasaena TexHukn; Obnanatb 3HAHUSAMU O
NPUMEHEHNN BbICOKOTO 1 CBEPXBbLICOKOIO BaKyyma;

2. DONTXEH yMeTb:

OpPUEHTNPOBATBLCA B COBPEMEHHbIX METOAaX NMOJIy4eHUA BbICOKOIo N CBEPXBbICOKOIro Bakyyma,
noHMMaTb CpI/I3VI‘-IeCKVIe NpuHUUMNbI, neXaline B X OCHOBE,

3. 0OMXEeH BnageTb:
NPakTUYECKUMM HaBblkaMun B paboTe C BakyyMMeTpaMu, BaKyyMHO TEXHUKOW 1 TeyenckaTensimm

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

pewarb npakTuyeckme npobnembl KCNEPUMEHTANbHON PU3UKM CBA3AHHBIE C MPUMEHEHNEM
BaKyyMHOM TEXHUKM

4. CTpyKTypa u cogepxaHve AUCLMUMNINHBI/ MOoayns
Obwas Tpy[0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 5 ceMecTpe.

CyMMapHO no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTta oueHnaeTcs B 50
6anno., ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucumnianHe/ Moaynio
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA
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Mporpamma ancumnnvHbl "BeeneHne B npuHUMnbI BakyyMHom comnankn”; 011800.62 Pannodumsmka; aoueHT, K.H. Knoykos A.B.

Buabl n yachbl

ayouMTopHoOM paborTbl,
Pasnen ¥ P P

Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 1. BeegeHve.
KoHuenuwns sakyyma.

TepmoanHammyeckne KONMOKBUYM
1'3<’:1|<0H|:|. KpaTkas 5 1-5 10 0 10
NCTOPUS BaKyyMHOW
TEXHUKM

Tema 2. Buabl n Tunbl
o [BaKYyMHbIX HACOCOB,

BUObl N PEXUMbI
OTKayku

Tema 3. MNpuHUMNGI
n3MepeHns Bakyyma, i KONNOKBUYM

3'BVI,EI.bIVITI/II'IbI 5 11-15 | 10 0 10

MaHOMETPOB

Tema 4. PeanbHbie
BaKyyMHbl€ CUCTEMBbI. i KONNOKBUYM

4. Teun. OTtrasoska. 5 16-18 6 0 6

MNouck Teuen

Tema . Toroesas 5 0 0 0 3K3aMeH
" |doopma KOHTpONSA

WNtoro 36 0 36

5 | 610 | 10 0 10 |<OTNIOKBMYM

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. BeepeHune. KoHuenuusa Bakyyma. TepMmoamHamuyeckue 3akoHbl. Kparkas ncropus
BaKyyMHOW TeXHUKMU

nekumoHHoe 3aHsitne (10 yaca(os)):

BeeneHue. KoHuenuuns Bakyyma. OnpeneneHue Bakyyma. Buabl Bakyyma. TepMoamHamMmyeckme
3aKOoHbl. KpaTtkas nctopusi BakyyMHoR TexHUKW. Tunbl NoTokoB. Yucno PeitHonbaca, napameTp
KHynceHa. CtatucTnyeckas otkayka.

naboparopHas pabora (10 yaca(oB)):

Cbopka BaKyyMHbIX CUCTEM, TUMbl BAKYYMHbIX COEAUHEHNI N Pa3beMOB. YCTKA BaKyyMHbIX CUCTEM,
npokannBaHue.

Tema 2. Bugbl u TMnbl BaKyyMHbIX HACOCOB, BUObl U PEXMUMbl OTKauku
neKkuunoHHoe 3aHsitne (10 4aca(os)):

Buabl 1 TMNbl BakyyMHbIX HAacocoB. MacnsHHble n 6e3macnsHble Hacochkl. PopBakyyMHble HACOCHI U1
HacoChbl BbICOKOro Bakyyma. [nactnH4yaTo-poTopHble Hacochl. [MopwHeBbie Hacockl. MembpaHHbie
Hacocbl. TypboMonekynsipHble Hacochl. Jnddy3noHHbIe Hacochl. BUHTOBbLIE HACOCHI.
AncopbumnoHHble Hacockl. eTTepHble Hacockl. KpuoHacocsl.

naboparopHas pabora (10 4aca(oB)):

MpakTuyeckasn paboTa ¢ pa3nMyHbIMU BUOAMY BaKyyMHbIX HACOCOB U BaKyyMHbIX MOCTOB.
N3mepeHune TeXHNYecKmx xapakTepucTuk. MonyyeHne npakTn4eckmx HaBbIKOB.

Tema 3. MpuUHUMNBI N3MEpPEeHUst BaKyyma, BUAbl U TUNbl MAHOMETPOB
nekuunoHHoe 3aHsitne (10 4aca(os)):

MpuHLMNbl n3MepeHns Bakyyma. [NpsiMbie 1 HeNpsMble MaHOMETPbI. Buabl 1 Tunbl MAHOMETPOB.
MexaHuyeckne, EMKOCTHbIE, TEPMOMNAPHbIE, MOHN3AUNOHHbIE MaHOMETpPbI. pyrue Tunbi
MaHOMETPOB.

naboparopHas pabora (10 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MpakTuyeckas paboTa ¢ pasnnMyHbiMU BUoamm maHomeTpos. Kanmbposka MaHOMeTpOB. M3amMepeHne
NaBneHns pasnunyHblx ra3os. OueHka 3aBUCMMOCTY NOKa3aHU MaHOMETPOB OT OTKa4MBaEeMOro
rasa.

Tema 4. PeanbHble BaKyyMHble cuctembl. Teun. Otrasoeka. lNMouck teuen

neKkumnoHHoe 3aHsiTne (6 yaca(os)):

PeanbHble BakyyMHble cuctembl. OTkayka akcneprMeHTanbHOM BakyyMHOW Kamepsbl -
nocnenoBaTenbHOCTb AeNCTBUIA. VICTOYHUKMN 3arpsa3HeHns BakyyMHbIX cucteM. Teun. MprHumnb
TeyenckaHus. Buabl n Tunbl Tedenckartenen. ['envesbii Tevenckarenb.

naboparopHas pabora (6 4aca(oB)):

Mopsinok paboThl ¢ renvesbiM Tedenckatenem MNTU-10. Monck peanbHbix Tedeit. MNoarotoeka
SKCNepuMeHTanbHOM BakyyMHOM CUCTEMbI M OTKayka A0 BbICOKOro Bakyyma C NoMOLLbIO

6e3mMacneHHbIx BaKyyMHbIX CTaHUuun. PaboTta c COBpEMEHHbIM aBTOMaTU3NPOBAHHbLIM reIMeBbIM
Tedyenckarenem

4.3 CTpyKTypa 1 copoepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Bupbl
N Paanen Cemectp| HeAens | camoctosirensHoi TpyaoemkocTh g?«%%%';?:;ﬁﬂg;
ducumnnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
Tema 1. BeeneHne.
KoHuenums Bakyyma.
TepmonuHammyeckne MOLroToBKa K
1. 1-
3akoHbl. KpaTkas S S KONNOKBUYMY 20 KOMNOKBUYM
NCTOPUS BaKyyMHOW
TEXHWKM
Tema 2. Bugbl n Tunbl
BaKyyMHbIX HACOCOB MOLroToBKa K
2. ’ -1
BUAbI V1 PEXMMbI S 6-10 KONMOKBUYMY 20 KONNOKBNYM
OTKayKm
Tema 3. MNpuHUUNbI
N3MepeHns Bakyyma, 4= [nomroToska k
3-8l v v S 1-15 KONNOKBUYMY 20 KONNOKBUYM
MaHOMEeTpOB
Tema 4. PeanbHble
BaKyyMHblE CUCTEMbI. MOLroToBKa K
4. 16-1
Teun. OTrasoska. S 6-18 KONNOKBUYMy 12 KONNOKBUYM
MNMownck Teyen
WNtoro 72

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

NeKUMOHHbIE 1 NPaKTUYECKME 3aHATUS NPOBOASATCSA C UCMONb30BAHNEM MYIbTUMEANAHOMO
KOMMnekca, MO3BONSAOWEro HarnsaaHo NonyyaTb CTyAeHTaM BCO HEOOX0AMMYI0 MHGDOPMALMIO.
NabopaTtopHble 3aHATNS NPOBOASTCA HA COBPEMEHHOM BaKyyMHOM. 3aHSATUS NPOBOASATCS B
NHTEPAKTMBHO hOpMe, MO3BONSAIOWEN CTYAEHTaM Nlydwe ycBamBaTb Matepman. B nekuunsx yoeneHo
60nbLwoe BHMMaHNe pa3bopy KOHKPETHbIX CUTyaLMii NPakTUYECKO peannsaumnm MeTOL0B BaKyyMHOW
TexHkn. KayecTBo 06y4eHUst LOCTUraeTcs 3a CHET NCMONb30BaHNS Cneayowwnx hopM yuebHow
paboTbl: nekummn, nabopaTopHble 3aHATUS 1 caMOCTOATENbHAsA paboTa CTyeHTa (BbINOMHEHNE
VHAMBUAYaANbHbIX JOMAWHNX 3a4aHWNiA)

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

KETPOHHBH
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Mporpamma ancumnnvHbl "BeeneHne B npuHUMnbI BakyyMHom comnankn”; 011800.62 Pannodumsmka; aoueHT, K.H. Knoykos A.B.

Tema 1. BeepeHune. KoHuenuusa Bakyyma. TepMmoamHamuyeckue 3akoHbl. Kpatkas ncropus
BaKyyMHOW TeXHUKK

KONNOKBUYM , MpMeEpPHbIE BOMPOCHI:

1. KoHuenuusa sakyyma. OnpeneneHve Bakyyma. Buabl Bakyyma. 2. TepmoanHaMmyeckme 3akoHbl. 3.
Kpatkas ncropums sakyyMHom TexHukn. 4. Tunbl noTokos. Yucno PenHonbaca, napametp KHyaceHa.
5. Cratnctnyeckas otkadka.

Tema 2. Bugbl ¥ TUNbl BaKyyMHbIX HaCOCOB, BUAbl U PeXUMbl OTKa4yku
KOJINOKBUYM , NPMMEPHbIE BOMPOCHI:

1. Buabl 1 Tunbl BakyyMHbIX HAacocoB. 2. MacnsiHHble 1 6e3MacnsiHble Hacockl. PopBakyyMHbIe
HACOCbl 1 HACOChI BbICOKOro BakyyMa. 3. [lnacTnH4aTo-poTopHbIe HAcoChl. 4. [1oplHEBbLIE HACOCHI. 5.
MembpaHHble Hacocbl. 6. TypbomonekynspHble Hacochl. 7. Auddy3noHHble Hacockl. 8. BuHToBbie
Hacochbl. 9. AncopbunoHHble Hacochkl. 10. MeTTepHble Hacockl. 11. KproHacocsi.

Tema 3. MpuHUUNbI N3MEPEHNS BaKyyMa, BUAbI U TUTMbl MAHOMETPOB
KONNOKBMYM , MPUMEPHbIE BOMPOCHI:

1. MNpuHUMNbI N3MepeHns BakyyMma. 2. [psiMbie 1 HeNpsiMble MaHOMETpPbI. 3. Buabl 1 Tvnbl
MaHOMEeTPOB. 4. MexaHu4eckne, EMKOCTHbIE, TEPMOMAPHbIE, MOHN3AUNOHHbIE MAaHOMETpbI. 5. [pyrve
TVMNbl MAHOMETPOB.

Tema 4. PeanbHble BaKyyMHble cuctembl. Teun. Otrasoska. lNMouck teuen
KONNOKBUYM , NPMMEPHbIE BOMPOCHI:

1. PeanbHble BakyyMHble cucTeMbl. 2. OTkayka 3KCneprMeHTaNbHON BakyyMHO KaMepbl -
nocnenoBaTenbHOCTb OeNCTBUIA. 3. VICTOYHUKM 3arpsi3HEHMS BakyyMHbIX cucTeM. 4. Teun. MprHumnbl
TeyeunckaHusi. Bugpl n tvnol Tevyenckatenei. 5. Fennesblii TevyenckaTenb.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 9K3aMeHY:
CamocTosaTenbHas pabota CTyAeHTOB NO3BONSET PA3BUTb Ceayome KOMNEeTEHLNN:

npw noarotoske kK konnoksuymy - OK-3, OK-4, OK-8

npw noarotoske k nabopaTtopHbiM 3aHATUSM - OK-10, MK-2, MK-3
npu Noarotoske K ak3ameHy - MK-1, OK-10, OK-3

npu ycTHbIx otBeTax - OK-12, MNK-2, MNMK-1

Cnncok BONPOCOB K 9K3aMeHy:

. KoHuenums Bakyyma. OnpegneneHve sakyyma. Bugbl Bakyyma.
. TepMognHamMmnyeckmne 3akoHbl.

. Kpatkasa nctopms BakyyMHOM TEXHUKMW.

. Tunbl notokoB. Yucno PenHonbaca, napametp KHyacena.

. Ctatnctuyeckas otkadka.

. Bugbl n TMnbl BakyyMHbIX HACOCOB.

. MacnsiHHble 1 6e3macnsHble Hacocbl. PopBaKyyMHbIE HACOCHI M HACOChI BLICOKOrO BaKyyMa.
. [lnacTnH4aTo-poOTOPHBLIE HACOCHI.

9. MNoplHeBblE HACOCHI.

10. MembpaHHble Hacochbl.

11. TypbomonekynsipHble Hacochl.

12. Ondpy3noHHbIE HACOCHI.

13. BuHTOBBIE HACOCHI.

14. AncopbuUMOHHbIE HACOCHI.

15. ['eTTepHbIE HAcochl.

16. KpnoHacocsl.

0O NO Ok~ WN =
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17. TpuHUMMbl N3MEpeHNs Bakyyma.

18. NpsiMble 1 HenpsiMble MAHOMETPbI.

19. Buapbl 1 TUNbI MAHOMETPOB.

20. MexaHu4eckne, eMKOCTHble, TepMOnapHble, MOHM3aLMOHHbIE MAHOMETPbI.

21. Ilpyrve Tunbl MAHOMETPOB.

22. PeanbHble BakyyMHble CUCTEMBI.

23. OTkayka aKcrneprMMeHTanbHOM BakyyMHOW Kamephbl - MOCNenoBaTeNbHOCTb OENCTBUN.
24. /ICTOYHWKIN 3arps3HEHNs BaKYYMHbIX CUCTEM.

25. Teun. MpuHUMNbl TeyenckaHus. Buopl n Tmnel TedenckaTenen.

26. 'enveBbli TevenckaTensb.

7.1. OcHOoBHas nuTeparypa:

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

2. CaBenbes, Viropb Bnagummuposuy. Kypc obuwein domamku : B 5 kH.: y4eb. nocobue ons sTy308 / U.B.
CaBenbes. - Mocksa : ACT : Actpenb, 2005. - ISBN 5-17-008962-7. - ISBN 5-271-01033-3. - KH. 3 :
MonekynspHas puamka n tepmoamHamuka. - 2005. - 208 c. : puc. - [Npeam. ykas.: c. 207-208.

3. NckyCcCcTBO KPUOrEHWKU : HA3KOTEMMNEpaTypHas TeXHUKA B (PU3NYECKOM SKCMNEPUMEHTE,
MPOMBILW/IEHHbIX 1 @3POKOCMMUYECKMX NPUNOXEHUSIX : [y4ebHO-cnpaBoyYHoe pykoBoacTeo] / I.
BeHTtypa, J1. Puserapm ; nep. ¢ anrn. nog pega. 1. . Mexosa-LernvnHa .? JonronpyaHbii :
WuTtennekT, 2011 .7 332 c. : un. ; 24

4. ®etmncos, . . MatepranoBeneHne n TEXHONOrNS METANNIOB [ONEKTPOHHLIN pecypc] : YHebHuk /
I". . ®eTncos, ®. A. NapudynnuH. - M. : Uspatenbcteo OHuke, 2007. - 624 c. : un. - ISBN
978-5-488-00930-1. http://znanium.com/bookread.php?book=417658

5. Metannorpadus Mmetannos, NOPOLKOBbIX MATEPMANIOB U MOKPbITUIA, NONYYEHHbIX
anekTpomckpoBbiMK cnocobamu: MoHorpacous / B.H. Mapanos, B.I'. CanbHukoB u gp. - M.:
NH®PA-M, 2011. - 468 c.: 60x90 1/16. - (Hay4Hasa mbicnb). (n) ISBN 978-5-16-004925-0, 200 ak3.
http://znanium.com/bookread.php?book=223520

7.2. lononHutenbHasa nuteparypa:

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

2. CmopoamHckuii Sikos Abpamosuy, Temnepatypa - Cepus: Bubnnoteuka "KesaHT", Bropo KBaHTym,
2007 r., ISBN 5-85843-068-6

3. duanyeckne 0CHOBbI BaKyyMHOW TEXHUKNK, YuyebHoe nocobue. / K.B. MaHdunoswy, M. U. BynapuH,
A. X. CagbikoB. ? KasaHb: M13a-8o KasaH. roc TexHon. yH-ta, 2008. ? 134 c.

4. KysbmuH B.B., Ansies B.A. TexHuka namepeHuns sakyyma / MoHorpadgous. - KasaHb: 13o-8o
KaszaH.roc.texHon. yH-Tta, 2009. - 300 c.

5. XabnaHsH, M. X., BakyymHas TexHuka. ObopynoBaHue, NpoekTUpoBaHNe, TEXHONOr K,
akcnnyatauus : y4eb. nocobue / M. X. XabnaHsiH, I". J1. CakcaraHckuii, A. B. BypMucTpos. - KasaHb :
N3p-80 KHUTY. Y. 1 : InxeHepHo-tbm3nyeckme ocHoBbl. - 2013. - 231, [1] ¢. - 50 ak3. - ISBN
978-5-7882-1447-4

6. Oemnxos K.E., MNMaHdounos t0.B., HukynuH H.K., ABToHOMOBa 1.B. BakyymHas TexHuka:
cnpaBo4yHK MawunHocTpoeHme"Mapatenbcto: 2009, 590 cT1p.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.JloyHacmaa. MpuHumnbl n MeToabl nonydyeHns temnepatyp Huxe 1K. M.:Mwup, 1977.
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7.3. UHTepHeT-pecypcChbl:

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

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

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. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve oncunnnmHbl "BeeaeHne B NPUHLMUMBI BaKyyMHOM omM3nkn" npegnonaraet NCNonb3oBaHne
cnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHmns:

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm noboi Buaeo n ayamo
NHdpopMauuK, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKUMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMbI, a TAKXe MHTEPAKTMBHOW TPpMBYHbI MpenonaBaTens,
BK/OYAIOWWEN Ta4-CKPUH MOHUTOP C AuaroHasnblo He MeHee 22 OWNMOB, NepCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOhOoH, 6ecnpoBOAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAIENCHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrnpaBneHns, 06 beANHAOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONIHOLEHHbIM paboynm MecToM npenoaasatens. lNpenonasatenb MMeET BO3MOXHOCTb NIErKO
ynpaBensTb BCE CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKLUK, NPaKTUYeCcKne
3aHATUSA, Npe3eHTaunm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yaooOHON 1 OOCTYNHOW Ons HUX (POpPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMO/Ib30BAaHMEM B NPOLIECCe 0byHeHMs BCex
KopnopaTuBHbIX pecypcoB. MynbTumMegninHas ayautopus Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEpPHET. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT NnponsseneHns KpynHEeNWmnxX POCCUNCKNX YYEHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaywmx By30B CTpaHbl, BbICOKOKBANNGIULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTAHAAPTOB M BK/KOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnognyeckme n3gaHms n n3gaHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMsAM pefepanbHbIX roCyAapPCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCKasa nutepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUK B
3NeKTPOHHO-6ubnnoTteyHol cucteme Mapatenscrea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "JlaHb" BkioYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTa
"laHb" 1 opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIE BEPCU
NeproanYEeCcKNX U3naHnii No eCTECTBEHHbLIM, TEXHUYECKMM M TyMaHUTapHbIM Haykam. Ob6C
Na3patenbcTBa "/laHb" obecneymBaeT OOCTYN K HAYYHOR, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeproanYeCcKUM N3LaHMSM MO MaKCUManbHOMY KONMYECTBY NPOGUIbHBIX HAaNPaBneHWiA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

MynbTMe ONAHBIA KOMNNEKC AN YTEHUS NEKLNIA.
YyebHas nabopaTtopunsi BaKyyMHOM N KPUOTEHHOW TEXHUKM.
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