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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 AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 52.10B.3 ObwenpodeccrmoHanbHblin" OCHOBHOW
obpaszoBaTtenbHoi nporpamMmbl 222900.62 HaHOTEXHONOMN U MUKPOCUCTEMHAS TEXHUKA N OTHOCUTCS
K gucumnnmHam no Bbibopy. OcBauBaeTcs Ha 4 Kypce, 8 ceMecTp.

OucumnnunHa "dunsnka n TexHnka nony4yeHns Bakyyma" BxoauT B 6a30Byt0 HacTb
NpPogoeCcCMoHanbHOro umkna. ns oCBOeHUs AMCUMNANHBI HEOBXOANMbI 3HAHWUS AUCLIMMNIINH:
MonekynspHas puamka, KsaHtoBas teopus, TepmoamnHamuka, Ctatuctnyeckas puamka. sAsnsercs
6a30B0OI OMCUMNAMHOWN ONS TakKUX KYpcoB, kak duaunka sakyyma n dusmnka HU3Kmx temneparyp.
OcBoeHMe Kypca NekLmnii 1 ycrewHoe BbiNofHeHne nabopaTopHbix paboT No AaHHON AUCUMNIMHE
6yneT cnocobcTBOBaTL YCMNEWHOW NPOPeCcCMoHanbHoM 0esaTebHOCTH.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdppoBka
LLincpp komneteHumu npuobpeTaemMon KOMNEeTeHL N
MK-13 CNOCOBHOCTb NPUMEHSATb OCHOBHbIE (OV3MKO-MaTEMATNYECKUNE U
N3UKO-XMMUYECKNE M N MaTepnanoB 1 KOMMOH

(NPOOECCHOHANbHBIE do13nKO eckve mofienn matepuano OMMOHEHTOB

KOMNETEHLIAN) HaHO- 1 MUKPOCMCTEMHOW TEXHMKW, METOAbI N CPEACTBA UX
KOMMbIOTEPHOrO MOOENNPOBAHUSA

MK-14 FOTOBHOCTb pacCyMTbiBaTh U MOLENNPOBATbL OCHOBHbIE
napameTpbl HAHOCTPYKTYPHbIX MaTepmnanos, n 7

(NPOECCHOHANbHBIE apameTpbl HAHOCTPYKTYP atepuanos, U3genuin un

KOMNETEHLIN) YCTPOWCTB Ha UX OCHOBE, NCXO4SA N3 TPebyeMbIx XapakTepucTmk
N YyCNOBWIA UX SKCnayaTauum

MK-18 FOTOBHOCTb MPUMEHSTb 3HAHNS O PYHOAMEHTaNbHbIX OCHOBAX

(npodbeccuoHanbHbie TEXHONOrMYECKUX MPOLLECCOB NOMYYEHNS MATEPUANoB n

KOMMNEeTeHL M) KOMMOHEHTOB HAHO- 1 MUKPOCUCTEMHOWN TEXHUKU

AK-2 CNOCOBHOCTb BbISIBUTb €CTECTBEHHO-HAYYHYIO CYLHOCTb
npobnem, BO3HUK NX B X n NOHAaNbHOW

(NPOOECCHOHANbHBIE pobnem, BO3HMKaIOLL, ofe npogpeccrnoHanbHO §

KOMNETEHLIN) LEeATENbHOCTU, NPUBNEYb ANS UX PEWEHNS COOTBETCTBYIOLWNIA
oM3MKO-MaTeMaTMyYeCKnin annapat

MK-23 FrOTOBHOCTb MPUMEHSTb MaTepurasbl U KOMMNOHEHTbI HAHO- 1

(npodhbeccuoHanbHbie MUKPOCUCTEMHOWN TEXHUKWN NPU CO34aHNN TEXHNYECKNX CUCTEM

KOMMNEeTeHL M) PasnNYHOro PyHKLMOHANBHOIO Ha3HaYeHs

MK-5 CNocobHOCTb BNafeTb OCHOBHbIMU Npuemamy 06paboTku 1

(MpocpeccmonantHbie NpeacTaBneHns aKcne I/IMeHTaﬂbelg LNaHHbIX P

KOMMeTeHuunn) P P

NK-6 cnocobHocTb cobupatb, obpabaTbiBaTb, aHANN3NPOBATL U

NCTEMATU3NPOBATL HAYYHO-TEXHNYECKYHO NH Mauuio n

(NPOECCHOHANbHBIE cUcTEMaTU3NpOBaTb Hay4YHO-TE €CKYI0 MHghopMaLumio no

KOMNETEHLIAN) TeMaTUKe MCCNe0BaHMS, UCNONb30BAaTL AOCTUXEHNS!
OTEYECTBEHHOW 1 3apybexXHOM HayKn, TEXHUKIN U TEXHONOIK
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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. OONIXEH yMeTb:

OopueHTnpoBaTbCA B COBPEMEHHbIX MeTOoNax Noy4eHNs BblICOKOIro 1 CBEPXBbICOKOIro Bakyyma,
NOHMMATb PU3NYECcKUe NMPUHLKUNbI, nexatlne B UX OCHOBE;

3. IONXeH BnageThb:
NpakTMYeCKUMKN HaBblkaMu B paboTe ¢ BakyyMMeETpaMu, BakKyyMHON TEXHUKOI U TedemckaTensimMm

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:

pewartb NpakTuieckne npodbnemMbl aKCNePUMEHTaNbHOM OU3NKK CBA3AHHbIE C MPUMEHEHNEM
BaKyyMHOW TEXHMKU

4. CTpyKTypa u cogepxaHue AUCLUUMNIUHbI/ Moayns
Obwas TpyooeMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA ANCLMMNANHBI 3a4eT B 8 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBO Anst AOMnycKa K 3adeTy
28 6annos.

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

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

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

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHou paboTbl Mo gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl n yacobl
ayAuTOpHOM paboThbl,

Paspnen
Hepens NX TPYA0EeMKOCTb Tekywme hopMbl
N .D.Mlc\:nl.:.)v:;,r’l_lv;l‘nbl/ CemMecTpl.ovectpa (B 4acax) KOHTpoOnst
neKu““I'IpaKmqecmenaﬁoparopuble
3aHATUS pa6oTbl

Tema 1. BeepeHue.
KoHuenumns sakyyma.
TepmognHammnyeckmne Konnoksuym
‘|3akoHbl. KpaTtkas 8 1-5 3 0 10
NcTopunsa BakyyMHOM
TEXHUKM

Tema 2. Buabl 1 TUnbl
BaKyyMHbIX HACOCOB, i Konnoksuym
‘|BUAbI U pexXuMmbl 8 6-10 3 0 10
oTKayku
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTpl o ocpa (B vacax) y on-npg; o
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
L 3aHATUSA paboTbi

Tema 3. MNpuHUMNGI

n3MepeHns Bakyyma, ) Konnoksunym
3'BI/I,£I,bII/ITVII'IbI 8 11-15 3 0 10

MaHOMeTpOoB

Tema 4. PeanbHble

BakyyMHbl€ CUCTEMbI. ) Konnoksunym
4. Teun. OTtrazoska. : 16-18 1 0 10

lMounck Teyen
. Tema . NToroeas 8 0 0 0 3avet

doopMa KOHTpons

Ntoro 10 0 40

4.2 CopepxaHvue oUCLUMNUHbI

Tema 1. BeepeHune. KoHuenuusa Bakyyma. TepMmoamHamMuyeckue 3akoHbl. Kpatkas ncropus
BaKyyMHOW TeXHUKMU

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

BeeneHue. KoHuenuums Bakyyma. OnpeneneHue Bakyyma. Buabl Bakyyma. TepMmoamHamMmyeckme
3aKOoHbl. KpaTtkas nctopusi BakKyyMHOR TeXHUKW. Tunbl NOTOKoB. Yucno PeitHonbaca, napameTp
KHynceHa. CtatucTnyeckas otkayka.

naboparopHas pabora (10 4yaca(oB)):

Mopsimok paboTbl ¢ renvesbiM Tevenckatenem MNTU-10;

Tema 2. Bugbl u TUNbl BaKyyMHbIX HACOCOB, BUObl U PEXMUMbl OTKauku
JNIeKLMoHHOoe 3aHsiTne (3 yaca(os)):

Buabl 1 TMnbl BakyyMHbIX HacocoB. MacnsiHHble n 6e3macnsiHble Hacochl. PopBaKyyMHbIE HACOCHI U
HacoCbl BbICOKOro BakyyMma. [nacTnH4aTo-poTopHble Hacochl. MoplwHeBbie Hacockl. MembpaHHbie
Hacocbl. TypbomonekynsipHble Hacochl. Andody3noHHbIe HAacoChl. BUHTOBbBIE HACOCHI.
AncopbumnoHHble Hacochkl. FeTTepHble Hacockl. KproHacoch!.

naboparopHas pabora (10 4aca(oB)):

YCTPOACTBO U NOPSAOK paboTbl C MEXAHNYECKMMM HACOCaMM, OLeHKa X NPOM3BOAUTENbHOCTY;
Tema 3. MpuHUUNBLI U3MepPEeHUs BaKyyMma, BUAbl U TUIMbl MAHOMETPOB

JNeKLMoHHoe 3aHsitue (3 yaca(os)):

MpuHLMNbl n3MepeHns Bakyyma. [NpsiMble 1 HEMpsSMble MaHOMETPbI. Buabl 1 TUnbl MAHOMETPOB.
MexaHuyeckne, eMKOCTHbIE, TEPMONAPHbIE, MOHN3AUNOHHbIE MaHOMETpPbI. [Ipyrue Tunbi
MaHOMETPOB.

naboparopHas pabora (10 4aca(oB)):

MaHoMeTpbl (YCTPOMCTBO, MPUHLIMMN 1 NOPSAAOK paboThl);

Tema 4. PeanbHble BakyyMHble cuctembl. Teun. Otrasoska. lNMouck teuen
nekumoHHoe 3aHsiTne (1 yaca(os)):

PeanbHble BaKyyMHbl€ CUCTEMBbI. Ortkayka SKCﬂepMMeHTaﬂbHOVI BaKyyMHOM Kamepbl -
nocnenoBaTefnbHOCTb AENCTBUIA. VICTOYHUKM 3arpAa3HeHns BakKyyMHbIX CUCTEM. Teun. anIHLI,VII'IbI
TeyenckaHus. Buopl n tmnel Tedenckartenen. ['ennesbii TedenckaTenb.

naboparopHas pabora (10 4aca(oB)):

Moarotoeka SKCI'IepI/IMeHTaJ'IbHOVI BaKyyMHOVI CUCTEMDbI N OTKa4Ka 00 BblICOKOro Bakyyma C nomoubto
6e3mMacneHHbIx BaKyyMHbIX CTaHUMiA;

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)
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Bupbl
N Paanen Cemecto| HeAens | camoctosirensHoit TpyaoemkocTh ;ﬂ%ﬂ:;ﬁ?:;ﬁﬂﬂ;
JducunnnuHbl Pcemectpa paboTbl (B yacax) 260TbI
CTYLEHTOB P
Tema 1. BeeneHwe.
KoHuenums Bakyyma.
TepmonuHammyeckne MoLroToBKa K
1. 1-
3akoHbl. Kpatkas 8 ° KONNOKBUYMy 15 KONINOKBAYM
NCTOPWS BaKyyMHOW
TEXHVKM
Tema 2. Buabl n Tunbl
BaKyyMHbIX HACOCOB MoAroToBka K
2. ’ -1
BUbI VI PEXWMbI 8 6-10 KONMOKBUYMY 14 KONNOKBUYM
OTKayKm
Tema 3. NpuHUUNbI
N3MepeHns Bakyyma, ;= [noaroToska k
3-8l v v 8 115 KONNOKBUyMY 15 KOMOKBMYM
MaHOMETPOB
Tema 4. PeanbHble
BaKyyMHble CUCTEMbI. NOLroToBKa K
4. 16-1
Teun. OTrasoska. 8 6-18 KOMNOKBUYMy 14 KOMNOKBUYM
MNMownck Teyen
WNtoro 58

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

JTeKUMOHHbIE U npakTn4eckmne 3aHATNA nNpoBoadATCA C NCNob30BaAHUEM MyﬂbTMMe,D,MVIHOFO
KOMIJIeKkCa, no3sonsaowero HarnsagHo nonyy4yartb CtyaeHTam BClO HeO6XO,EI,I/IMYPO nHpopmauuio.
J'Ia6opaTopr|e 3aHATNA NPOBOOATCA Ha COBPEMEHHOM BaKyyMHOM. 3aHaTus npoBOAATCA B
MHTepaKTMBHOVI doopme, NO3BONSAIOLEN CTyoeHTaM ny4vlle yceamnBaTtb Matepuan. B nekumsx yaeneHo
60nblIOe BHUMAHNE p3360py KOHKPETHbIX CI/ITyaLI,I/II7I HpaKTVILIeCKOIz peanndaunn MeTonoB BaKyyMHOVI
TexHukn. Kayectso o6yqu|/|9| JOCTUraeTcs 3a CHeT UCMOoNb30BaHNA cnenywmnx oopm y‘-|66HOI7I
paGOTbIZ nekuun, na60paToprle 3aHATUA N CaMOCTOsATENbHAA pa60Ta CTyoeHTa (BbII'IOﬂHeHVIe
nHonsnayanbHbIX OOMaWHNX 3a,u,aH|/1|7|)

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOsst yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMNIMHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. BeepeHue. KoHuenuusa Bakyyma. TepMmoamHamuyeckue 3akoHbl. Kparkas ncropus
BaKyyMHOW TeXHUKK

KONNOKBWUYM , MPUMEPHbIE BONPOCHI:

1. KoHuenuusa sakyyma. OnpegneneHve Bakyyma. Buabl Bakyyma. 2. TepmoanHaMmyeckme 3akoHbl. 3.
Kpatkas ncropus sakyyMHom TexHukin. 4. Tunbl noTokoB. Yucno PenHonbaca, napametp KHyaceHa.
5. Cratncrtunyeckas otkauka.

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

1. Buabl n Tunbl BakyyMHbIX HAacocoB. 2. MacnsiHHble 1 6e3MacnsiHble Hacochkl. PopBakyyMHble
HACOCbl 1 HACOChI BbICOKOro BakyyMa. 3. [lnacTnH4aTo-poTopHbIe HAcOChI. 4. [1oplHEBbLIE HACOCHI. 5.
MembpaHHble Hacocbl. 6. TypbomonekynsipHble Hacochbl. 7. uddy3noHHble Hacockl. 8. BuHToBbIe
Hacochbl. 9. AncopbunoHHble Hacochkl. 10. MeTTepHble Hacockl. 11. KproHacocsl.

Tewma 3. MpuHUUNbI N3MEPEHNS BaKyyMa, BUAbl U TUMNbl MAHOMETPOB

KOMNOKBMYM , MPMMEPHbIe BOMPOChHI:
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1. MNMpuHUMNbI N3MepeHust BakyyMma. 2. [psiMble 1 HenpsiMble MaHOMeTpbI. 3. Buabl 1 Tvnbl
MaHOMeTpPOB. 4. MexaHu4eckne, EMKOCTHbIE, TEPMOMapHbIe, MOHN3AUNOHHbIE MaHOMETpbI. 5. [pyrve
TWMNbl MAHOMETPOB.

Tema 4. PeanbHble BaKyyMHble cuctembl. Teun. Otrasoeka. lNMouck teuen
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

1. PeanbHble BakyyMHble cucTeMbl. 2. OTkayka aKCneprMeHTaNbHON BakyyMHON KaMepsbl -
nocnenoBaTenbHOCTb AENCTBUIA. 3. VICTOUYHUKM 3arps3HEHMS BakyyMHbIX cucTeM. 4. Teun. MprHumnbl
TeyenckaHus. Bugbl n tvnel Tedyenckatenen. 5. Fennesblii TevenckaTenb.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

CamocToaTenbHas pa60Ta CTYOEHTOB 3aKNo4aeTCsa B NOArotoBke K KONnokeMymam, nocpenctsom
NOBTOPEHNA NEKUMOHHOIo Mmatepmnana, 4teHuns OCHOBHOM 1 OOMONHUTENBHOW nmTepartypbl.

CamocTosaTenbHas paboTta CTyLeHTOB, NOArOTOBKA K KOMNMOKBUYMaM 1 3K3aMeHy NO3BONSIET pa3BuTb
komneteHumm MNK-13, MK-14, MK-18, MK-2, NK-23. A nMeHHO pa3BmBaTb CNOCOOHOCTN BbISBNATb
€CTECTBEHHO-HaY4YHYIO CYLWHOCTb NPOBneM hnankm 1 TEXHUKN MNONy4EHUS Bakyyma npuenekatb ons
NX peleHns COOTBETCTBYOWMI OM3NKO-MaTeMaTUYECKMIA annapar, oLeHBaTb CBONCTBA
MaTepranos v BbIbupaTtb UX NS peweHns NpobnemM TEXHUKN BakyyMa U COC34aHNS BaKyyMHbIX
CUCTEM N YCTAHOBOK, MPUMEHSTb 3HaHMS O (PyHOAMEHTalbHbIX OCHOBaX TEXHONOMMYECKNX
NPOLLEeCCOB Mosly4eHns MaTeprnanos N KOMMNOHEHTOB HAHO- N MUKPOCUCTEMHOW TEXHWUKMN.

Bonpocsl k 3a4eTy:

. KoHuenums Bakyyma. OnpegneneHve sakyyma. Buabl Bakyyma.

. TepMognHamMmnyeckmne 3akoHbl.

. Kpatkas ncrtopms BakyymMHOM TEXHUKMN.

. Tunbl NnoTokoB. Yncno PeinHonbaca, napametp KHyaceHa.

. CTatuctmyeckas otkayka.

. Bugbl n TMnbl BakyyMHbIX HACOCOB.

. MacnsiHHble 1 6e3macnsiHble Hacochl. POpPBaKyyMHbIE HACOCHI M HACOCHI BbICOKOrO BaKyyMma.
. [lnacTnH4aTo-poOTOPHBLIE HACOCHI.

. NMopwHeBble Hacochl.

. MembpaHHble Hacochl.

. TypbomonekynsipHble Hacoch!.

. Andbdpy3noHHbIE HACOCbI.

. BuHTOBbBIE HacoCHI.

. AncopbumroHHbIE HAcoCHI.

. FeTTepHbIe Hacocbl.

. KpnoHacochi.

. MpyHUMNbI N3MepeHns BakyyMma.

. MpsiMble 1 HenpsiIMble MaHOMETPbI.

. Bugbl n Tvnbl MaHOMeTpPOB.

. MexaHnyeckne, eMKOCTHbIE, TEPMONAPHbIE, MOHN3ALMOHHbIE MAHOMETPbI.
. [pyrue Tmnbl MaHOMETPOB.

. PeanbHble BakyyMHble cucTeMmbl.

. OTKayka akCnepuMeHTanbHOM BaKyyMHOM KaMepbl - NOCNen0BaTelbHOCTb AEACTBUNA.
. ICTOYHUKM 3arpsa3HeHns BaKyyMHbIX CUCTEM.

. Teuwn. MNpuHUMnbl Te4enckaHns. Bugbl n Tunbl TedenckarTenen.

. lenveBbIn Tevenckarenso.
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7.1. OcHoBHas nuTeparypa:
1. Monos, A.H. BakyyMHas TexHuKa. [9NeKTPOHHbIA pecypc] - INeKTPOoH. AaH. - MuHck : HosBoe
3HaHue, 2012. - 167 c. - Pexxum poctyna: http://e.lanbook.com/book/3729

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

3. Hoeukos, N.WU. TepmoanHamuka. [OnekTpoHHbI pecypc] - 9nekTpoH. aaH. - CI16. : JlaHb, 2009. -
592 c. - Pexum pgoctyna: http://e.lanbook.com/book/286

4. CaBenbes, V.B. Kypc obwein domaukn. B 5-n 11. Tom 3. MonekynspHas gonauka un
TepMoanHamumka. [OneKTPOHHbIN pecypc] - DneKTpoH. aaH. - Cl6. : JlaHb, 2011. - 224 c. - Pexum
noctyna: http://e.lanbook.com/book/706

7.2. lononHuTenbHasa nureparypa:

1. NBaHoB, V. BakyyMHbIi npakTukyM: yuebHo-meToamyeckoe nocobnbue / MisaHos W. -
PocTtos-Ha-HoHy:N3patenscteo KOPY, 2009. - 56 c. - Pexunm goctyna:
http://znanium.com/catalog.php?bookinfo=553467

2. Nemnxos, K.E. BakyyMHas TexHuka: cnpaBo4HUK. [OnekTpoHHbIN pecypc] / K.E. ODemunxos, tO.B.
MaHgounos, H.K. HukynuH, N.B. ABTOHOMOBA. - 9NeKTpoH. aaH. - M. : MawunHocTpoeHue, 2009. - 590
c. - Pexxum pgoctyna: http://e.lanbook.com/book/723

3. WewwH, E.M. BakyymMHble TexHonoruu: YyebHoe nocobue / E.MN. WewwnH. - [onronpyaHblii:
NHTtennexT, 2009. - 504 c.- Pexum goctyna: http://znanium.com/catalog.php?bookinfo=194315

4. ®puw, C.3. Kypc obwein onaunkn. B 3-x 11. T.1. duanyeckne ocHoBbl MexaHunkn. MonekynspHas
cousuka. KonebaHms n BonHbl. [9nekTpoHHbIA pecypc] / C.9. ®puw, A.B. Tumopesa. - OneKTpoH.
naH. - Cl16. : NaHb, 2008. - 480 c. - Pexum goctyna: http://e.lanbook.com/book/416

5. Bucman, M.A. Kypc obweit domaunkn. B 3-x 11. T.1. MexaHnka. MonekynsipHas cpusmka. KonebaHusi
1 BONHbI. [OnekTpoHHbIn pecypc] / I.A. 3ucman, O.M. Togec. - 9nekTpoH. aaH. - Cl16. : JlaHb, 2007.
- 352 c. - Pexxum pgoctyna: 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. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHve oncunnamHbl "®duamka 1 TexHuka NnonyvyeHns Bakyyma" npegnonaraet Ucnonb3oBaHme
cnepyowero MatepranbHO-TEXHNYECKOro obecneyeHms:
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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 coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHuo 222900.62 "HaHOTeXHONOorMmM 1 MUKPOCUCTEMHASA TEXHUKA" 1 MPOOMI0 NOArOTOBKN He
npenycMOTPEHO .
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