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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 yyebHas aucumnnmnHa BkntodeHa B pasaen " b2.0B.2 ObwenpodeccrmoHanbHbIin" OCHOBHOA
obpasoBaTefbHOl Nporpammbl 222900.62 HaHOTEXHONOMMM U MUKPOCUCTEMHAS TEXHUKA M OTHOCUTCS
K aucumnnmHam no Bblbopy. OcBamBaetcs Ha 3 Kypce, 5 ceMecTp.

OucumnnuHa "®dusnka n TexHuka nonyyeHns sakyyma" Bxoaut B 6a30Byto 4acTb
npodoeccuoHanbHOro unkna. [ns ocBoeHMs AMCLUUNANHBI HE0OX0ANMbI 3HAHWUS ANCLIMMNH!
MonekynsipHas domauka, KsaHToBas Teopusi, TepmoanHammka, Ctatuctmyeckas consmka. Ssnsercs
6a30B0OI ANCLMNAVHONM AN1S TakMX KypCcoB, kak dnamka Bakyyma n dnsmka HU3Kux tTemneparyp.
OcBoeHue Kypca nekuuii 1 ycnewHoe BbinosHeHne nabopaTopHbix paboT No faHHOW ANCUMNINHE
6ynet cnocobcTBOBATL YCMELWHOW NPOECCMOHANBHON AEATENBHOCTN.

3. KomneteHuuu obyyatoLlerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHUUN:

Pacwucpposka
LLincpp komneTeHumu npuobpeTaemMon KOMNeTeHL MU
MK-13 CNOCOBHOCTb MPUMEHSITb OCHOBHblE (OM3MKO-MaTeMaTU4YecKne n
(NPOCHECCMOHaNbHbIE PU3NKO-XMMMYECcKne MoLenn matepmanoB 1 KOMMOHEHTOB
KOMMETEHLIMN) HaHO- U MUKPOCUCTEMHOWN TEXHUKW, METOLbl U CPeLCTBa UX
KOMIMbIOTEPHOro MOLENNPOBAHUS
MK-14 FOTOBHOCTb paccymMTbiBaTb U MOOENNPOBAaTb OCHOBHbIE
(NPOchecCMoHanbHbIe napameTpbl HAHOCTPYKTYPHbIX Matepuanos, U3aennn u
KOMNETEHLIN) YCTPOWCTB Ha UX OCHOBE, UCXxoas U3 TpebyeMbix XapakTepnucTmK
N YCNOBUIA UX 3KcnyaTaumm
MK-18 FOTOBHOCTb NPUMEHATb 3HAHUSA O (PyHOAMEHTallbHbIX OCHOBAX
(NMpodpeccmoHanbHble TEXHONOrMYecKmx nNpoLeccoB Nnony4yeHns matepmanos u
KOMMNeTeHuunm) KOMIMOHEHTOB HAHO- 1 MUKPOCUCTEMHOW TEXHUKM
MK-2 CMOCOBHOCTb BbISIBUTb €CTECTBEHHO-HAYYHYHO CYLHOCTb
(NPOchecCMoHanbHbIe NpobneM, BO3HNKAKLWMX B X0A4€ NPOdECCMOHANBHOW
KOMNETEHLIN) neaTenbHOCTN, NPpUBIeYb ANg UX PelleHns COOTBETCTBYIOLWMIA
oun3nkKo-maTemaTmyeckmin annapar
MK-23 FOTOBHOCTb NPUMEHATb Martepuasbl U KOMNOHEHTbI HAHO- 1
(NpodheccmoHanbHble MUKPOCUCTEMHON TEXHUKN NPU CO30aHUN TEXHUYECKNX CUCTEM
KOMMNeTeHuunm) pPasNNYHOro PyHKLMOHANbHOrO Ha3Ha4YeHns
(NPOCheCCMoHanbHbIe CNOCOOHOCTbL BaaeTb OCHOBHbIMU NMpuemamu oopadoTku v
KOMMETEHLIN) npencTasneHnsa aKCnepuMeHTanbHbIX AaHHbIX
MK-6 crnocobHOCTb cobupatb, 0bpabaTbiBaTb, aHANN3NPOBATL U
(NPOChECCHOHANbHbIE cucTemMaTu3npoBaTtb Hay4YHO-TEXHUYECKYHO NMHJDOPMALILIO MO
KOMMETEHLM) TemaTuke uccrnenoBaHus, UCNONb30BaTb OOCTUXEHUSA
OTEYECTBEHHOW N 3apyOEXHON HAYKWN, TEXHUKN N TEXHONOM K
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B pe3ynbTarte OCBOEHNA ONCUNMIINHDBI CTYOEHT:

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 COBPEMEHHDBIX METO4aX NMOJIy4eHUA BbICOKOIro N CBEPXBbICOKOIro Bakyyma,
noHMMaTb cpmamquKme npuHUUMNbI, neXaline B X OCHOBE,

3. OONXEH BnaneThb:

npakTn4ecknMmMn HaBblikamMn B pa60Te C BakyymMMeTpamu, BaKyyMHOVI TEXHUKOW N Teyeunckarenamu

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
pelwaTb npakTuyeckme Nnpobnembl aKCNepUMeHTanbHoM U3nKK CBS3aHHbIE C MPYMEHEHNEM

BaKyyMHOWN TEXHUKMN

4. CTpyKTypa U cogepxaHue AUCLUMNINUHbI/ Moayns
Obuwas Tpya40EMKOCTb ANCLMMNIMHBI COCTaBNAET 4 3a4eTHbIX(ble) eanHnL(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
6annos, ntorosas qoopma KoHTpons - B 50 6annos. MnHuManbHoe KONM4YeCcTBO AN8 foMycka K 3a4eTy

28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u coaepxaHue ayauTopHon paboTbl Mo AucuunauHe/ MOAYno

TemaTnyecknn nnaH gUCLUUNIUHbI/MOAYNS

Buabl n yachl
Pasgen ayauTopHOM paborThbl,
Henens WX TPYAOEMKOCTb Tekywue coopmbl
N .D.VIK’IL‘I.)VJIJ‘I'IVJ',I.IV;I'HI:I/ Cemecrpcemcma (B yacax) KOHTpOnst
Nekumu MpakTnyeckueflaboparopHble
3aHATUSA pa6oTbl

Tema 1. BeegeHve.

KoHuenums Bakyyma.

TepMoanHammnyeckue KONMOKBUYM
1'3au<0H|:|. Kpatkas 5 1-5 8 15 0

NcTopunsa BaKyyMHOM

TEXHUKN
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Buabl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TOYA0EeMKOCTb Tekywue oopMbl
N .D.VIKIIL‘I.)VIHJ',I.II/;I'HI::I/ CemecTp| cemecTpa (B yacax) ‘I'( ompfﬁn ﬂp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 2. Buobl n Tunbl

BaKyyMHbIX HACOCOB, i KONMOKBUYM
2. BUObI N PEXUMbI 5 6-10 8 15 0

OTKayKu

Tema 3. MNpuHUMnbI

N3MepeHNs BakyyMma, i KONNOKBUYM
3. BYIB! U TbI 5 11-15 8 15 0

MaHOMETPOB

Tema 4. PeanbHble

BaKyyMHbl€ CUCTEMbI. i KOMNNOKBUYM
4. Teyn. OTrasoska. 5 16-18 4 ° 0

Nounck Teven

Tema . Ntorosas aK3ameH
) 5 0 0 0

doopma KOHTponsA

NToro 28 54 0

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. BBepeHue. KoHuenuusa Bakyyma. TepmoanHaMuyeckue 3akoHbl. Kpatkasa ucropus
BaKyyMHOW TEXHUKU

JIeKLMOHHOe 3aHsiTne (8 4aca(oB)):

Beenenue. KoHuenuns Bakyyma. OnpeneneHve sakyyma. Bugbl Bakyyma. TepmoamnHammnyeckme
3akoHbl. Kpatkas ncropusa BakyyMHon TexHuku. Tunbl noTokos. HYucno PeHonbaca, napamerp
KHynceHa. Ctatuctuyeckas otkadka.

npaktnyeckoe 3aHsitne (15 yaca(os)):

Cbopka BaKyyMHbIX CUCTEM, TUMbl BaKyyMHbIX COEANHEHNI N pa3beMOB. YCTKa BakyyMHbIX CUCTEM,
npokannBaHue.

Tema 2. Bugbl ¥ TUNbl BaKyyMHbIX HaCOCOB, BUAbl U PEXUMbl OTKa4yku
NeKLuMoHHoe 3aHsiTne (8 yaca(os)):

Buabl 1 TMnbl BakyyMHbIX HacocoB. MacnsiHHble n 6e3macnsiHble Hacocbl. PopBaKyyMHbIE HACOCHI U
HacoChl BbICOKOro Bakyyma. [nacTnH4aTo-poTopHble Hacochl. [MopwHeBble Hacockl. MembpaHHbie
Hacocbl. TypbomonekynsipHble Hacochl. Andody3roHHbIe HACOChl. BUHTOBbIE HACOCHI.
AncopbumoHHble Hacockl. F'eTTepHble Hacockl. KprnoHacochl.

npakTnyeckoe 3aHsitne (15 yaca(os)):

rlpaKTVI‘-IeCKaﬂ pa60Ta C pasinyHbiMn BnoamMmm BakyyMHbIX HACOCOB 1 BaKyyMHbIX NMOCTOB.
I/IsmepeHl/le TEXHUNYECKUX XapaKTEPUCTUK. |_|Oﬂy‘-IeHVIe NpPakTn4eCkmnx HaBblKOB.

Tewma 3. MNpuHUMNBLI N3MepeHUst Bakyyma, BuUabl U TUNbl MAHOMETPOB
JIeKLMOHHOe 3aHsiTue (8 yaca(oB)):

MpVHUMNbI 3MepeHns BakyyMa. MNpsiMble 1 HenpsiMble MaHOMETPbI. Buibl U TUMbl MAHOMETPOB.
MexaHuyeckne, eMKOCTHbIe, TepMONapHbIe, MOHN3aUNOHHbIE MaHOMEeTpPbI. pyrue Tunbl
MaHOMETPOB.

npakTnyeckoe 3aHsitne (15 yaca(os)):

npaKTVI‘-leCKaFI pa60Ta C pas3ninyHbiMn BnoaMm MaHOMETPOB. KaJ'IVI6pOBKa MaHOMETPOB. I/I3MepeHV|e
JaBneHns pa3nnyHbiX ra3oB. OueHka 3aBMCUMOCTU NoKasaHwui MaHOMEeTpPOB OT OTKa4nBaemoro
rasa.

Tema 4. PeanbHble BaKyyMHble cuctembl. Teun. Otrasoeka. lNMouck teuen
JNleKLMoHHOoe 3aHsiTne (4 4yaca(oB)):
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PeanbHble BakyyMHble cucTeMbl. OTkauka aKCneprMeHTaNIbHOM BakyyMHO KaMepbl -
nocnenoBaTenbHOCTb OeNCTBUIA. ICTOYHMKIM 3arpsiBHEHUSI BaKyyMHbIX cucTeM. Teuu. MNpuHUmMnbI
TeyenckaHusl. Bugbl n Tvnbl Tedyenckatenei. F'enveBblil Tedenckartenb.

npakTnyeckoe 3aHsitne (9 4yaca(os)):

Mopsimok pabotbl ¢ renvesbiM Tedenckatenem MTU-10. Mownck peanbHbix Tedeid. Mogrotoeka
9KCNepuMeHTaNbHOM BakyyMHOM CUCTEMbI U OTKa4ka A0 BbICOKOro Bakyyma C NnoMoLbto
6e3MacneHHbIX BakyyMHbIX CTaHUuiA. PaboTa ¢ COBpeMeHHbIM aBTOMATM3MPOBAHHbLIM FENNEBbLIM
Teyeuckarenem

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMNINHBI (MOLYNSA)

Buabl
N Pasnen Cemectp| HEAN | caMocTosiTenbHo TpyAOEMKOCTH 3%%%:2;?:;'3323
OducumnnuHel Plcemectpa pa6oTtbl (B yacax) a60T!
CTYLEHTOB P
Tema 1. BeeneHwe.
KoHuenuwns sakyyma.
TepmoamHammyeckne NoaroToBka K
1. 1-
3aKoHbl. KpaTkas ° ° KONNOKBNYMY 8 KONNOKBUYM
NCTOpUSA BaKyyMHOM
TEXHUKM
Tema 2. Bugbl n Tunbl
BaKyyMHbIX HACOCOB NoAroToBKa K
2, : ]
BWAbI 1 PEXMMbI 5 6-10 KONMOKBUYMY 8 KONMIOKBUYM
OTKauKu
Tema 3. MNpuHUMbI
N3MEpPEeHUs Bakyyma, 11.15 [noarotoska k
3-8 bl v TMnbI S > lconnokenymy 8 KONNOKBMYyM
MaHOMETPOB
Tema 4. PeanbHble
BaKyyMHbIE CUCTEMBI. NoAroToBKa K
4. 16-1
Teun. OTrasoska. S 6-18 | connoksmymy 2 KONNOKBMYM
Mownck Teyen
Wtoro 26

5. 06paaoBaTeanb|e TeXHONOrmu, BKnoyasi UHTepakTuBHbie oOpMblI 06yqe|-|v|9|

JNleKUMOHHbIE 1 NPaKTUYECKMe 3aHATUS NPOBOASTCS C UCMONb30BaHNEM MYIbTUMEANAHOMO
KoMMekca, MO3BONSIOWEro HarnsaAHo nonyyatb CTyAeHTaM BCo He0bX0AMMY0 MHGIOPMALIMIO.
NabopaTopHble 3aHSATNS MPOBOASITCA HA COBPEMEHHOM BaKyyMHOM. 3aHSTUSI NMPOBOASITCS B
NHTEPaKTMBHON hopMe, MO3BONSOWEN CTyAeHTaM Nyywe ycBamBaTb Matepuan. B nekuusix yoeneHo
6onbloe BHMMaHne pa3bopy KOHKPETHbIX CUTyauuii NpakTUYeCcKoi peannsaumnm MeTonoB BaKyyMHOW
TexHnkn. KayecTBo 0by4eHnst LOCTUraeTcst 3a CHET NCMONb30BaHNS Cneayowwmnx opM yuebHok
paboTbl: nekummn, nabopaTopHble 3aHATUS 1 caMoCcTosTeNbHas paboTa cTyaeHTa (BbiNOHEeHNe
VHOMBUAYaANbHbIX JOMAWHNX 3a4aHWiA)

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOS yCrneBaeMoCTy, NPOMEXYTOYHOMU
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. BeepeHune. KoHuenuusa Bakyyma. TepMmoamHaMuyeckue 3akoHbl. Kparkas ncropus
BaKyyMHOW TeXHUKU

KONNOKBMYM , MPMMEPHbIe BOMPOChHI:
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1. KoHuenuusa sakyyma. OnpeneneHve Bakyyma. Buabl Bakyyma. 2. TepMoanHaMmyeckme 3akoHbl. 3.
Kpartkas ncropus BakyyMHon TexHukn. 4. Tunbl noTokoB. Yucno PerHonbaca, napametp KHynceHa.
5. CratncTtunyeckas otkauka.

Tema 2. Bugbl n Tunbi BaKyyMHbIX HAaCOCOB, BUAbl N p€XUMbl OTKa4Ku
KONNoOKBUYM , MpUMeEpPHbIE BOMPOCHI:

1. Buabl 1 TMNbI BakyyMHbIX HACOCOB. 2. MacnsHHble 1 6e3macnsiHble Hacockl. PopBakyyMHble
HaCcoCbl M HACOCbI BbICOKOro BakyyMa. 3. [lnacTnHyato-poTopHble Hacochl. 4. MNMoplHeBble Hacockl. 5.
MembpaHHble Hacocbl. 6. TypbomonekynspHbie Hacochl. 7. Juddy3noHHbIe Hacochl. 8. BUHTOBbIE
Hacocbl. 9. AncopbumoHHble Hacockl. 10. FeTTepHble Hacockl. 11. KpunoHacoch..

Tema 3. MpuHLUUNbI N3MEPEHNSI BaKyyMa, BUAbI U TUTMbl MAHOMETPOB
KONMOKBWUYM , MPUMEpPHbIE BONPOCHI:

1. MNpuHUMnbl n3MepeHns Bakyyma. 2. [NpsiMble 1 HenpsiMble MaHoOMeTpbl. 3. Buabl 1 TUnbI
MaHoMeTpoB. 4. MexaHnyeckne, eMKOCTHbIE, TEpMONapHbie, MOHN3aUNOHHbIE MaHOMeTpbI. 5. [lpyrue
TUMNbl MAHOMETPOB.

Tewma 4. PeanbHble BakyyMHble cuctembl. Teun. Otrasoeka. lNMouck teuen
KONNOKBUYM , MPYMEpPHbIE BOMPOCHI:

1. PeanbHble BakyyMHble cucTeMbl. 2. OTkayka aKCneprMeHTaNbHON BakyyMHON KaMepsbl -
nocnenoBaTenbHOCTb AENCTBUIA. 3. VICTOUYHUKM 3arps3HEHMS BaKyyMHbIX cucTeM. 4. Teun. MprHumnbl
TeyenckaHus. Bugel n tvnel Tedyenckatenei. 5. Fennesblii Tevenckatenb.

Tema . UToroeas doopma KOHTpons

MpuMepHbIe BONPOCHI K 9K3aMeHy:

CamocTosTenbHas pa60Ta CTYOEHTOB 3aKnio4aeTCcs B NOArotoBke K KONnnokesmymam, nocpenctsom
NOBTOPEHNA NeKUNOHHOro matepmnana, 4teHuns OCHOBHOM N 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 CNOCOOHOCTYM BbISIBNATb
€CTECTBEHHO-HaY4YHYIO CYLWHOCTb NPOBNeM hn3nNKM U TEXHUKIN MNONYyYEHUS Bakyyma npuenekatb ons
NX peleHna COOTBETCTBYIOWNM (PU3NKO-MaTeEMaATMYECKMIA annaparT, OLeHMBaTb CBONCTBA
MaTepuanos 1 BbIbupaTtb UX ONS peWeHNs NPobNeM TEXHUKN BakyyMa U COC3LaHNS BaKyyMHbIX
CUCTEM N YCTAHOBOK, MPUMEHATb 3HaHWS 0 PYHOAMEHTaIbHbIX OCHOBAX TEXHONOIMYECKMX
NpoLEeCcCoB Mosy4yeHns Matepuanos N KOMMNOHEHTOB HAHO- N MUKPOCUCTEMHOM TEXHWUKW.

Bonpochb! kK ak3ameHy:

. KoHuenumng Bakyyma. OnpeneneHve Bakyyma. Bnabl Bakyyma.
. TepMoamMHaMmyeckue 3aKkoHbl.

. Kpatkas nctopusa sakyyMHON TEXHUKMW.

. Tunbl NnoTokoB. Yncno PeinHonbaca, napametp KHyaceHa.

. Ctatnctnyeckas otkayka.

. Bugbl n Tmnbl BakyyMHbIX HACOCOB.

. MacnsiHHble n 6eamacnsHble Hacocbl. POPBaKkyyMHblE HACOChI M HACOCHI BLICOKOrO BakyyMa.
. [lnactTnH4yaTo-poTOPHbLIE HACOCHI.

. [lopwHeBble HACOCHb!.

10. MembpaHHble HacoChbl.

11. TypbomonekynsipHble HacocChbl.

12. Ondopy3noHHbIE HACOCHI.

13. BuHTOBBIE HAaCcOCHI.

14. AncopbumMOHHbIE HAcoChI.

15. ['eTTepHble HacoCHl.

16. KpnoHacochi.

17. MprvHUMNbl N3MEepeHns Bakyyma.

18. NpsiMble n HenpsaMble MAHOMETPbI.

0O NO Ok~ N =
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19. Buapbl 1 TUNbI MAHOMETPOB.

20. MexaHu4yeckne, eMKOCTHble, TepMOnapHble, MOHM3aLMOHHbIE MAHOMETPbI.

21. Ilpyrve Tunbl MAHOMETPOB.

22. PeanbHble BakyyMHble CUCTEMBI.

23. OTkayka aKcrnepmMeHTanbHOM BakyyMHOW Kamepbl - MOCNen0BaTeNbHOCTb OEACTBUN.
24. /AICTOYHWKN 3arpsA3HEHNS BaKYYMHbIX CUCTEM.

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

26. 'enveBbli TevenckaTensb.
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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
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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 QUCLMNINHbI(MOAYNS)

OcBoeHve ancunnamHbl "®duamka n TexHrKa NnonyvyeHns Bakyyma" npegnonaraet Ucrnonb3oBaHme
CnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHuns:

MynbTmMeouniiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMM BOCMPOU3BEAEHNS 1 BU3yannaaumm ntobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TaKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/IlOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 0b6opynoBaHNEM, MHTEPAECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpmnbyHa npenofaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasatenb MMeeT BO3MOXHOCTb NIErko
ynpaBenaTb BCEN CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKUUN, NPaKTUYECcKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ay4MTOPHON Harpy3km
obyyarowmxcs B yaooOHON 1 OOCTYNHOW ONs HUX POpMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHus, B TOM YACNE C UCMOIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Bedywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTeNbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHble Nnepnognyeckme n3gaHms n n3gaHus,
BbliNyckaeMble nagatenncrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMAM pefepanbHbIX roCyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHon cnucteme MiaparenocTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKItoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Neprnoanyeckmx N3aaHnim No eCTECTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTepaTtype N Hay4HbIM
nepuoan4yecknm n3naHnsam no MakCManbHOMY KONMMYeCTBY NPOoUNbHbLIX HanpasneHui ¢
cobnofeHneM BCeX aBTOPCKMX N CMEXHbIX Npas.

MynbTUMe ONAHBIA KOMNAEKC ONS YTEHUS NEKLUWIA.
YyebHasa nabopaTopusi BaKyyMHOWN 1 KPUOTEHHOMN TEXHUKN.

Mporpamma coctaeneHa B cootBeTcTBUn ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NnaHoM no
HanpasneHno 222900.62 "HaHOTEXHONOrMm 1 MMKPOCUCTEMHAS TEXHUKA" U NPOOMNIO NOATOTOBKUN He
npeaycMOTPEHO .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 6166414 5AE
CrpaHnua 9 ns 10. il YHI:I

S OEALIK G



Mporpamma gucumnnuHel "dursnka n TexHuka nonydeHns sakyyma"; 222900.62 HaHOTEXHONOrMM 1 MUKPOCUCTEMHAS TEXHWKA; AOLEHT, K.H.
Knoukos A.B.

ABTOpP(bI):

Knoukos A.B.

" 201 __r.
PeueH3eHT(bl):
Tatopckun I.A.

" 201 __r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PervnctpaunoHHbii Homep 6166414
CrpaHnua 10 n3 10.

o



