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1.Bonpockl nporpamMmmbl BCTYNUTENbHOI0 3K3aMeHa
B MarucTpaTypy no HanpasneHuto
15.04.02 «TexHONornyeckmne MalnHbl 1 060pyaoBaHUE»
MporpamMmMa NoaroToBkN: VIHXXUHUPUHT B BaKYYMHOR TEXHWUKE 1 TEXHOMOTM

1 YpaBHeHVe MOroHNO 1 ero aHann3. YpaBHeHne 06palleHns BO3LeNCTBUIA. [BMXKeHMe
rasa B Tpy6e

2. TeueHne B CY>KMBAIOLLIMXCA M pacLumpaoLmnxca KaHanax. OCHOBHbIE XapaKTePUCTUKMK
conna Jlasans n Tpyokun BeHTypu.

3. MpoBOANMOCTb 3/1IEMEHTA BaKyyMHOI cucTembl. MpoOBOANUMOCTb NOC/eA0BaTeNIbHO U
napanienbHo CoefVHEHHbIX 3/1eMeHTOB.

4. IMoHATMA - BaKyyMHasa yCTaHOBKa, BaKyyMHas CUCTEMaA, CUCTeMa BaKyyMUPOBaHUS.
OCHOBHOe ypaBHEHWEe BaKyyMHOW TEXHUKM.

5. ["a3oBblAefieHMe M rasonpoHULLaeMoCTb MaTepuasnos.

6. Buabl copbuun. dusmdeckas copbuus. Xemocopbumsa. MNMpomblLLIeHHbIe afCcOPOEHTHI.
7. Tennota copbumn. NMoBepXHOCTb MOPUCTOrO afcopbeHTa. M30Tepmbl agcopbumm Ha
nheanbHON NOBEPXHOCTY.

8. MoneKynspHo-CUTOBOE AeNCTBUE Le0NINTOB.

9. OCHOBHbIe NPUHUUNbI BbIGOPa MaTepranos BakKyyMHbIX cucTeM. OCHOBHble TpeboBaHuS

K mMatepvianamM, UCrosib3yeMbIM B BaKYYMHOW TEXHUKE.
10. HgunkaTopHaa guarpamma. Bugbl n HasHauveHve. MoHATUe naeansHoro komnpeccopa (UK).
OT1nnuna gencteutenbHoro komnpeccopa (4K) ot K. OTanyums MHANKATOPHON AnarpaMmbl

VK n gelicTBUTENBHOTO KOMNpeccopa.

11. YcTpoicTBO 1 paboTa NOPLUHEBOrO BaKyyMHOro Hacoca I3MeHeHWe yncna cTyneHen u
nopsiAaoK nx paboTel. PacyeT o6bema BcacbliBaHUS.

12. OcobeHHOCTK Hacoca Tuna HBM. beamacnsHocTb. TpeboBaHUA K MaTepuanam memopaH.
OTKayHble napameTpbl. PacyeTHble opmyibl.

13. [JedopmMaLnoHHble BaKyyMMeTpbl. MpUHLMN AEACTBUA 1 KnacCuguKawms.
rmpgpocTatmyeckme BakyyMmeTpbl. MpuUHLMN AEACTBUA U ypaBHEHWE U3MEPEHUS faBNEHUS.

14. NoHM3aLMOHHbIE BaKyyMMETPbI C BHYTPEHHUM U BHELLHWUM KONIEKTOPOM. BepxHuii u
HVXXHWI Npefensbl M3MepeHns LaBieHns 31eKTPOHHO-MOHM3aLMOHHbIX BaKYyMMETPOB.

15. MarHuTHble 31eKTpopaspaLHble BaKyyMMeTpbl. MpuHUmMN geiicTeus

16. KomMnpeccnoHHbIi BakyymmeTp. MpuHUMn geiAcTBus.

17. Tennosble BaKyyMMETPbI. MpuHUMN AeACTBUSA, TUMbI.

18. Tunbl N OCHOBHbIE XapaKTepUCTUKM MaCcC-CNeKTPOMETPOB. DKCMyaTalnoHHbIe
TpeboBaHWA, NPeabABAAEMble K MACC-CNEKTPOMETpaMm.

19. MpuHLMN AEACTBUA N KOHCTPYKL MU aTYNKOB KOHTPOA TONLWMHbI MOKPbITWIA N0 Macce
(BeCOBOW faTuMK, KBapLEBbIA pe3oHaTop, BUOPALMOHHBIA AaTumK).

20. Pe3nCTVBHbI METOZ KOHTPO/IS TOMLWMHBI NOKPLITUIA B BaKyyme. [puMeHeHMe,
npenmyLLecTsa 1 HeloCTaTKu.

21. OTKauka napoB BO/bl BaKyyMHbIMW HACOCaMU C MAC/AHbIM YMNJIOTHEHNEM.
"a306annacTHOe YCTPOWCTBO, MPUHLMN ero paboThl.

22. MpuHUMN AeACTBUSA U YCTPOMCTBO NIACTUHYATO-CTATOPHOIO Hacoca. bbicTpoTa
penctemsa. ObnacTb paboymx AaBIEHWIA.

23. MpuHUKMN SeACTBUSA U YCTPOMCTBO NIACTUHYATO-POTOPHOrO Hacoca. bbicTpoTa AencTBuUS.
O6nacTb paboumx faBneHui.

24. MpuHUMN AeACTBUSA U YCTPOMCTBO [BYXPOTOPHOr0 Hacoca. bbiCTpoTa AencTBuUS.
O6nacTb paboumx faBneHui.

25. MpuHUMN AeACTBUSA U YCTPOMCTBO 30/I0THUKOBOrO Hacoca. bbicTpoTa fencTeuns. O6nacTb
pabounx AaBneHui.



26. MpuHLUMN eACTBUA 1 YCTPONCTBO BOLOKO/LLEBOIO Hacoca. bbicTpoTa feincTaus.
O6nacTb paboumx faBneHuiA.

217. BycTepHble BakyyMHble HAacOCbl. KOHCTPYKLMSA BaKyyMHbIX HacocoB. Paboune
XWLKOCTW, NUCMOMb3yeMble B OYCTEPHbIX Hacocax. JKcnyarauus U Ha3HavyeHue.

28. Ondgy3noHHble BakyyMHble HacoCbl. KOHCTPYKLUMA BaKyYMHbIX HACOCOB.
XapakTepucTukn gud@y3noHHbIX HACOCOB. Paboumne XnLKoCTN AN AUPPY3MOHHBIX HACOCOB.
MpenmMyLLecTBa 1 HefocTaTKU. Murpauusa napoB paboyeli XXuakocTn 3 auhdy3noHHbIX
HacoCcoB, yNnaB/MBaloLLve YCTPOUCTBa.

29. AACOpPOLUMOHHBIE BaKYYMHble HacoCbl. MeXXMOoNeKynsipHble CU/bl B3aUMOLENCTBUSA
MeXzy aacopbeHToM ¥ rasom. MexaHn3M OTKayKM rasa pasMyHbIMU afcopbeHTamu.

30. Knaccumkaumsa BbinapHbiX annapaTos. MpocToe 1 MHOTOKpaTHOe BbliNapuBaHue.
OpfHOKopnyCHbIe U MHOTOKOPMNYCHbIe BblNapHble YCTaHOBKM.

3L TepM0o3nieKTPOHHbIe KaTofbl. KOHCTPYKTUBHbIE OCOOEHHOCTU M OCHOBHbIE NapamMeTpbl
KaTo/0B.

32. Paspagbl B BakyyMe, X Knaccugukauma. Heo6xoanmble yCnoBus passntus paspsaja.
3aBMCUMOCTb TUMOB Pa3psA0B OT MIOTHOCTM TOKa M faBneHns. Buabl BOMbT - aMnepHOit
XapaKTepPUCTUKM rasoBoro paspaga.

33. Tnewowmin paspag. XapakTepHble NPU3HaKKW, COCTaBHbIE YaCcTU T/IEKOLWEro paspsaja.
BHewHuIA BUA Tnetowero paspsaga. MNepexos 3 TAekoLero paspsja B 4yroBoi.

34. [yrosble paspagbl. Knaccugukaums gyrosoro paspsga.

35. MMnacTMHYaTO-POTOPHbLIE BaKyyMHbIe Hacochl. [paBuia akcnayaTaumMm 1 BO3SMOXHbIe

HEeWCMpaBHOCTMW. Y CTPaHeHMe HeMCNPaBHOCTElA. 3amyCcK M OCTaHOB COMMTaCHO PYKOBOACTBY MO
aKcnayataumn. PaboTa B aBapUiAiHbIX CUTYaLMSX.

36. [nhdy3noHHbIe Hacockl. [NpaBuia akenayaraumMm 1 BO3MOXKHbIe HEUMCMPABHOCTU.
YcTpaHeHve HencnpaBHOCTER. 3anyCK U OCTaHOB CO/TaCHO PYKOBOACTBY MO akcnyaTtaumun. Pa6oTa
B aBapuiiHbIX CUTYyauusX.

37.  [ByxpoTopHble Hacockl. Mpasuna skcnyaTalum u BOSMOXHbIE HEUCNPABHOCTH.
YcTpaHeHve HencnpaBHOCTER. 3anyCK U OCTaHOB CO/laCHO PYKOBOACTBY MO aKkcnyaTaummn. Pa6oTa
B aBapuiiHbIX CUTYyauusX.

38. BakyyMHble cuctembl Ha 6asze Auhdy3nMoHHbIX HAacocoB. MNpasuna skcnayarayum
BaKyyMHbIX cCTeM. BO3MOXHble HercnpaBHOCTU. PaboTa B aBapuitHbIX CUTyaumsX.

39. BakyyMHble cucTeMbl Ha 6a3e TypboMonekynsapHbIX HacocoB. Npasuna akcnayarauum
BaKyyMHbIX cCTeM. BO3MOXHble HencnpaBHOCTU. PaboTa B aBapuUnHbIX CUTYaLUsX.

40. BakyyMHble cuctembl Ha 6a3e afcopObLMOHHbIX HacocoB. MpaBuia akcnayaTaymm
BaKyyMHbIX CUCTeM. BO3MOXHble HencnpaBHOCTU. PaboTa B aBapuUMHbIX CUTYaLUsX.



2. Y4ebHO-MeTOANYecKoe N NHpopMaLoHHOe obecneyeHne nporpamMmms
BCTYNUTENLHOIO 3K3amMeHa B MarncTpaTypy No HanpasneHuto
15.04.02 «TexHOoMornyeckme mallnHbl U 060pyLoBaHME»
MporpamMmMa NoaroToBkN: VIHXXUHUPUHT B BaKYYMHOR TEXHWUKE 1 TEXHOMOTM

a) OcHOBHas nuTepatypa
1. Posanos /1.H. BakyymHaa TexHuKa. M., Bbicw. wK., 2007.- 392 c.

2 . OCHOBbI Hay4HbIX nccnegoaHuin / b.W. Mepacumos, B.B. [Opo6biwesa, H.B. 3n06uHa,
E.B. Hmxeropogos, I'.. Tepexosa. - M.: POPYM, 2013. - 272 c.

3 . BakyymHas TexHuKa. O60pyoBaHu1e, NPOEKTUPOBaHIE, TEXHONOTUM, SKCTAyaTaLys.
U.1. H)XeHepHO-(PU3nY4eckne ocHOBbI: y4yebHoe nocobue / M.X. XabnaHsH, I".J1.
CakcaraHckuii, A.B. bBypmucTpoB; KasaH. Hal,. nccnef. TeXHON. yH-T. - KasaHb: 134-BO
KHUTY, 2013. - 232c.

4 _ BakyymHas TexHnka. O6opyoBaH1e, NPOEKTUPOBaHME, TEXHONOMNN, 3KCMNyaTaLus
[@neKTpoHHBI pecypc]: yuyebHoe nocobue: B 2 4. . Y.2. BakyyMHble Hacocbl / M.X.
XabnaHsH, I'.J1. CakcaraHckuii, A.B. bBypmuctpos; KasaH. Hal,. muccnef. TeXHON. YH-
T.— KazaHb: 3a-80 KHUTY, 2016.— 300 c.: nn.

5 . besonacHocTb XU3HeaeATeNbHOCTH. YyebHoe noco6ue / B.M. Macnosa, 1.B. KoxoBa,
B.I". Nawko; nog peaakumein B.M. Macnosoi - 3 usg., nepepab. u gon. - M.:
BysoBckuit yuebHnk: HALL UIHDPA. - M, 2015. - 240 c.

6 . MoHTaXx 1 aKcnayaTauns BakyyMHOro 060pyjoBaHus: yue6Hoe nocobue /M.I.
®domMuHa; KasaH. Hau. uccneq,. TexHon. yH-T. - KasaHb: M3g-80 KHUTY, 2016. - 196 c.

1 . KynaukoBo-3y6uaTble BaKyyMHble HacoCbl: yue6Hoe noco6ue /A.A. Paiikos, C.U.
Canukees, A.B. bBypmucTtpoB; KasaH. Hau. nccnef. TexXHon. yH-T. - KasaHb: 134-BO
KHNTY, 2019. - 80c.

8 . [IByxpoTopHble BakyyMHble Hacochl TUMa PyTc: yue6Hoe nocobue/ A.A. Paiikos, C./.
Canukees, A.B. bBypmuctpos, A.A. Ncaes; KasaH. Hal. nccned. TeXHON. YH-T. -
KasaHb: M3a-s0 KHNTY, 2021. - 84c.

9 . Mpouecchl ra3oBbIfeNeHns 1 NPOHNLAEMOCT MaTepPUanoB BaKyyMHbIX CUCTEM:
yuebHoe nocobue/.B. KoceHkos, B.A. AnsieB; Ka3aH. Hal,. uccnef. TeXHON. YH-T. -
KasaHb: M3a-s0 KHNTY, 2021. - 84c.

6) fJonoNHUTeNbHaA NuTepaTtypa:
1. Katanor BaKyyMHOro obopypgosaHusi/ AO «Bakyymmall». - KasaHb, 2014.

2 . BypMucTpoB A.B. BeCKOHTaKTHble BakKyyMHble Hacochl: y4e6. noco6ue / A.B.
bypmucTtpos; KasaH. roc. TexHon. yH-T.— KasaHb, 2010 — 102 c.

3. Maxhunosuy K.6. TeopeTuyeckmne 0CHOBbI BaKyyMHO TeXHUKK: yue6Hoe nocobue/ K.b.
Manunosuy, M.N. bygapuH, A. X. CafblkoB. - Ka3saHb: M134-B0 KasaH. roc. TeXHos. yH-
Ta; KasaHb, 2009. 150 c.

4. BakyymHas TexHuka: CnpaBoyHuk / K.E. Oemuxos, FO.B. MaH¢unos, H.K. HUKynuH n
Ap.; nog o6bw,. pea. K.E. Oemuxosa, HO.B. MNMaHgmnosa. 3-e un3g., nepepab. un gon. M.:
MatunHocTpoeHue, 2009. -590 c., un.



5. NawwuHckuit A.A. OCHOBbI KOHCTPYMPOBaHMA 1 pacuyeTa XMMUYECKOM annapatypbi
[CnpaBoyHuMKKM] : cnpaBoyHUK / nog ped. H.H. NlornHoBa — 4-e u3f., ctepeoTnn. — M.:
Apuc, 2010.— 752c.: wn., Tabn.

6 . BecKOHTaKTHble 6e3MacnsiHble BaKyyMHble Hacocbl: npaktukym /A.A. Palikos, C.W.
Canukee, A.B. bypmuctpoB; KasaH. Hau. uccneg. TexHon. yH-T. - KasaHb: W34-BO
KHUTY, 2021. - 148c.

7 . Hacocbl 1 Komnpeccopbl: npaktukym/ .. Carpgees, [.B. KoceHkoB. M.I". ®omuHa, B.A.
Anses; KasaH. Hau. uccneq. texHon. yH-T. - KasaHb: M34-80 KHUTY, 2022. - 148c.

B) MporpammHoe o6ecneyeHune 1 VIHTepHeT-pecypchbl
1 3nekTpoHHbIn KaTtanor YHUL, KHUTY: Pexxum goctyna: http://ruslan.kstu.ru/
2. 3BC «JlaHb»: Pexxum poctyna: https://e.lanbook.com
3. Obpa3soBatenbHas nnatgopma «HOpanT»: Pexxum goctyna: https://urait.ru/
4. 9bC «Znanium.com»: Pexum goctyna: http://znanium.com/
5. 3bC IPRSmart: Pexxum goctyna: http://www.iprbookshop.ru/
6. HayuHas anekTpoHHas 6ubnuoteka https://elibrary.ru/
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