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Mporpammy avcumnnuHbl paspabotan(a)(1) AoueHT, K.H. (aoueHT) Knoukos A.B. Kadenpa
KBAHTOBOW 3MEKTPOHUKN 1 pagnocnekTpockonumn OTaeneHne paanogomsnkm 1 MHOOPMaLMOHHbIX
cuctem , klochkov@gmail.com

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

DaHHas yuebHas aucumnnmnHa BkntodeHa B pasaen " b3.0B.12 NpogeccrmoHanbHblin" 0CHOBHOA
obpaszoBatenbHoi nporpammbl 011800.62 Pagnodmanka n 0THOCUTCS K AMCLMNINHAM MO BbIGOPY.
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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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 4 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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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. BeegeHue.
KoHuenuwns Bakyyma.

TepmognHammnyeckne Konnoksuym
1'3<’:1|<0H|:|. KpaTkas 5 1-5 10 0 10
NCTOPWS BaKyyMHOM
TEXHUKN

Tema 2. Bugbl 1 TUMNbI
BaKyyMHbIX HACOCOB, i Konnoksunym

2. BIATIb! 11 PEXUMBI 5 6-10 10 0 10

OTKa4Kun

Tema 3. MNpuHUMNGI
n3MepeHns Bakyyma, i Konnokenym

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

MaHOMETPOB

Tema 4. PeanbHbie
BaKyyMHbl€ CUCTEMBbI. i Konnoksunym

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

MNouck Teuen

Tema . Toroesas OK3aMeH
" |doopma KOHTpONSA 5 0 0 0
NToro 36 0 36

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)):
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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. OTkauka aKCneprMeHTaNIbHOW BakyyMHON KaMepsbl -
nocnenoBaTenbHOCTb AENCTBUIA. ICTOYHMKIM 3arpsi3HEHUS BaKyyMHbIX cucTeM. Teuu. MNpuHumnnb
TeyenckaHus. Bugbl n Tunsl Tevyenckatenei. F'enveBblil Tedemckartenb.

naboparopHasi pabora (6 4aca(oB)):

Mopsimok paboTbl ¢ renvesbiM Tevenckatenem MTU-10. Mownck peanbHbix Tedeid. Mogrotoeka
9KCNEepUMEHTaNIbHON BaKyyMHON CUCTEMbI U OTKA4ka [0 BbICOKOro Bakyyma C NOMOLbIO
6e3mMacneHHbIX BakyyMHbIX CTaHUuiA. PaboTa ¢ COBpeMeHHbIM aBTOMATM3MPOBAHHbLIM FENNEBLIM
Teyeuckarenem

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 KONNOKBNYMY 9 KONNOKBMYM
NCTOPUS BaKyyMHOW
TEXHWKM
Tema 2. Bugbl n Tunbl
BaKyyMHbIX HACOCOB MOLroToBKa K
2. ’ -1
BUAbI V1 PEXMMbI S 6-10 KONMOKBUYMY 9 KONNOKBNYM
OTKayKm
Tema 3. MNpuHUUNbI
N3MepeHns Bakyyma, 4= [nomroToska k
3-8l v v S 1-15 KONNOKBUYMY 9 KONNOKBUYM
MaHOMEeTpOB
Tema 4. PeanbHble
BaKyyMHblE CUCTEMbI. MOLroToBKa K
4. 16-1
Teun. OTrasoska. S 6-18 KONNOKBUYMy 9 KONNOKBUYM
MNMownck Teyen
WNtoro 36

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
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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

anMeprle BOMPOCbI K 3K3aMeHY:

. KoHuenuwns Bakyyma. OnpegneneHve Bakyyma. Buabl Bakyyma.
. TepMoaMHaMmnyeckue 3aKoHbI.

. Kpatkasa nctopms BakyyMHOM TEXHUKMW.

. Tvnbl noToko.. Yucno PeHonbaca, napametp KHyaceHa.

. Ctatuctnyeckas oTkayka.

. Bugbl n TMnbl BakyyMHbIX HACOCOB.

. MacnsiHHble n 6eamacnsiHble Hacocbl. POpPBaKkyyMHblE HACOCHI M HACOCHI BbICOKOrO BakyyMa.
. [lnacTMH4yaTO-pPOTOPHbLIE HACOCHI.

9. MNMopwHeBble HacocHl.

10. MembpaHHble HacocChbl.

11. TypbomonekynsipHble HacoChbl.

12. dndpdpy3noHHbIE HACOCHI.

13. BuHTOBbIE HAcOCHI.

14. AncopbumMOHHbIE HACOCHI.

15. ['eTTepHbIE HAcOoCHI.

16. KpnoHacocsi.

0O NO O~ WDND =
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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. OcHOBHas nuTteparypa:
1. Monos, A.H. BakyyMHas TexHvKa. [ONeKTPOHHbIA pecypc] - NeKTPOoH. AaH. - MuHck : Hosoe
3HaHue, 2012. - 167 c. - Pexxum poctyna: http://e.lanbook.com/book/3729

2. bepkuH, A.B. dusnyeckne ocHoBbI BakyyMHOW TexHukn/bepkun A.b., Bacunescknin A.W. -
Hosocwnb.: HI'TY, 2014. - 84 c. - Pexum poctyna: http://znanium.com/catalog.php?bookinfo=546221

3. Hoeukos, N.U. TepmoanHamuka. [OnekTpoHHbIA pecypc] - 9nekTpoH. aaH. - Cl16. : JlaHb, 2009. -
592 c. - Pexum poctyna: http://e.lanbook.com/book/286

4. CaBenbes, V.B. Kypc obwei domaunkn. B 5-n 11. Tom 3. MonekynsipHas gomauka un
TepMoauHaMumKa. [DNeKTPOHHbIA pecypc] - AnekTpoH. aaH. - Cl6. : NlaHb, 2011. - 224 c. - Pexum
nocrtyna: http://e.lanbook.com/book/706

7.2. JlononHuTenbHasa nuteparypa:

1. NBaHoB, V. BakyyMHbIin npakTukym: yuebHo-meTonmyeckoe nocobmnbue / MisaHos W. -
Poctos-Ha-HoHy:N3patenscteo KOPY, 2009. - 56 c. - Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=553467

2. Nemnxos, K.E. BakyyMHas TexHuka: cnpaBo4HUK. [OnekTpoHHbIn pecypc] / K.E. demuxos, O.B.
MaHgounos, H.K. HukynuH, N.B. ABTOHOMOBA. - DNEKTPOH. AaH. - M. : MawunHocTpoeHue, 2009. - 590
c. - Pexwum poctyna: http://e.lanbook.com/book/723

3. WewwH, E.IM. BakyymHble TexHonoruu: YuebHoe nocobue / E.MN. WewwnH. - JonronpyaHsbli:
WHTennekT, 2009. - 504 c.- Pexum goctyna: http://znanium.com/catalog.php?bookinfo=194315

4. ®puw, C.3. Kypc obwein gounaunkn. B 3-x 11. T.1. duanyeckne ocHoBbl MexaHnkn. MonekynsipHas
dousnka. KonebaHns 1 BonHbl. [9nekTpoHHbIR pecypc] / C.9. ®puw, A.B. TuMopesa. - ONeKTpoH.
naH. - Cl6. : Naxb, 2008. - 480 c. - Pexum goctyna: http://e.lanbook.com/book/416

5. Bucman, IM.A. Kypc obwein gomaukn. B 3-x 17. T.1. MexaHnka. MonekynsipHas cpusmka. KonebaHus
1 BONMHbI. [OnekTpoHHbIin pecypc] / I.A. 3ucman, O.M. Togec. - 9nekTpoH. aaH. - Cl16. : JlaHb, 2007.
- 352 c. - Pexum goctyna: http://e.lanbook.com/book/505

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. MarepumanbHo-TexHUYecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHune ancumnnuHbl "BeegeHune B NPUHLMMNbI BaKyyMHON TEXHUKIN" npeagnonaraeTt UCnonb3oBaHUe
cnepnytouero MmatepmalibHO-TEXHNHECKOro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

MynbTUMeONAHBIA KOMNNEKC AN YTeHUS NEKUNA.
YyebHas nabopaTtopusi BaKyyMHOM U KPUOTEHHOW TEXHUKM.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 011800.62 "Pannoduamka” n npodonnto noarotoBkn Pusnka MarHUTHbIX SBNEHNIA .
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