MuHMCTEpPCTBO 06pa3oBaHMs 1 Haykin Poccuiickoii depepaliymn
denepasibHOe rocyapcTBEHHOE BIOMKETHOE 06pa30BaTe/IbHOE YUPEXKaEHVIE
BbICLLIEr0 06pa30BaHNs
«KazaHCKWiA HaLWOHa/IbHbIIA 1CCMef0BaTebCKUIA TEXHONOMMYECKNIA YHUBEPCUTET»
(PrBOY BO «KHUMY»)

YTBEPKOAO
lMpopekTop no YP
A.B. bBypmnctpos

09. 2018r.

PABOYAA NPOTrPAMMA

Mo gucumnnvre B1.B.AB.7.2 «KOHCTPYKUNOHHbIE MOMEH T bl BAKYYMHbIX HACOCOB»

HanpasneHne NoAroToBKM 15.03.02 «TexHONOrn4yeckne MallmHbl 1 060pyLoOBaHUE»
Mpodunb NOLFOTOBKM BakyyMHas v KOMMpeccopHaa TeXHUKa (DU3NYECKNUX YCTaHOBOK
KBanugpukauusa (cTeneHb) BbIMYCKHUKA BAKANABP
WHCTUTYT, (hakynbTeT NXHM, mexaHU4ecKuii
Katesnpa-paspaboTumk paboyein nporpaMmbi BT3Y
Kypc, cemecTp 2K., 4c.; 3K., 6¢.
3ayeTHble Yacsbl 3aueTHble Yacsl
eAnHULbI eAnNHNLLbI
"Kypc 2 3
CemecTp 4 6
Nekunn 0,5 18 0,5 18
MpakKTuyeckme 3aHATUA - - -
NabopaTopHble 3aHATUSA 0.75 27 1 36
CamocTosTenbHaa pabota 2 72 15 54
dopma aTTecTauunmn: 0,75 27
3K3aMeH(2kypc-
4cemecTp);
3a4eT (3Kypc-6cemecTp)
Bcero 4 144 3 108

KasaHb, 2018 T.



Pabouyas nporpamma cocTaBfeHa C yyeTom Tpe6oBaHWil PefepanbHOro rocyfapCTBEHHOro
06pa3oBaTenbHOro craHgapTa Bbicero obpasoBaHua (yTBepXaeH npmkasom MWHOBPHAYKW
Poccun o1 20 okTa6ps 2015 roga Ne 1170) no HanpaefieHnto 15.03.02 «TexHONOrMyeckue MallnHbl 1
obopygoBaHue» Ans npouna «BakyymHas v KOMMPECCOPHAaA TeXHMKA (U3NYECKUX YCTAHOBOK», Ha
OCHOBaHUK yuyebHOro nnaHa Habopa obyyatowmxcs 2017, 2018r.r.

Tunosasa nporpamMmma no AuUCLUUMNINHE OTCYTCTBYeT.

Pa3paboTumK NporpaMmbi:

[OUeHT . C.A.bypues
(momKHoCTb) (9.1.0)

Pa6ouas nporpamma paccmMoTpeHa 1 0f06peHa Ha 3acegaHumn Kadenpsl BT3Y
npotokon ot 31 aBrycta 2018r. Ne 1

3aB. Kathepapoii B.A. Anses

YTBEPXAEHO

MpoTokon 3acefaHnsi MeETOANYECKO komuccun M® oT « & *> Q& 201 1. Ne

Mpepcepatens Komuceuu, gou,. pa 7 A.B. laBpunos
S

HavanbHuk Y ML, N.A. Kutaesa



1 Lienn ocBoeHUA ANCLUNAUHDI

Llenamu ocBoeHns aucumunavHbl «KOHCTPYKLMOHHbIE 31eMEHT bl BaKyYMHbIX HACOCOB»
ABNATCA:

a) (hopmMMpOBaHVe 3HaHWIA 0 NPUHLMNE AeCTBNA POTOPHbLIX, CTPYrLUbIX, NOPLUHEBbIX BAKYYMHbIX
HAcOCOB M BaKyyMHbIX HACOCOB AMHAMUYECKOro AeNCTBYS;

6) 0byyeHne cnocobam 3KCMepPUMEHTANLHOIO OMpefeNeHns 0TKaYHbIX NapamMeTPOB BaKyyMHbIX
HaCOCOB;

B) 00yyeHue crnocobam MNpPYMEHeHWs Ha NpPaKkTUKe HaBbIKOB MO 3KCMiyaTauuy BaKyyMHOro
0TKayHOro obopyaoBaHus.

) NOArOTOBKA K MPOXOXKAEHUO MNPOU3BOACTBEHHOW W NPesAunIOMHON NPakTUKW U
BbIMO/IHEHUIO BbIMYCKHON KBAIM(DMKALMOHHON paboThbl.

2. MecTo ancumnnnumHbl (Moaynsl) B CTPYKTYpe 06pa3oBaTeNbHOW Nporpammbl

OucunnnmHa «KOHCTPYKUMOHHBIE 3/1eMEHTbI BaKyyMHbIX HAaCOCOB» Aa/ISeTCA AUCLMMIIMHON NOo
Bbl6OpY BapunaTmsHoli yactn OOI.

[ns ycnewHoro ocBoeHUs AUCLUNANHbI «KOHCTPYKLMOHHbIE 3/1EMEHTbI BaKyYMHbIX HacOCOB»
BbIMYCKHWK GakanaBpumata Mo HanpasfeHuto nogrotoBky 15.03.02 «TexXHOMOornyeckne MallvHbl U
060opyfoBaHMe» [O/MKEH OCBOUTL MaTepuan npeaLlecTBYOLWMX AUCUUMINH:

a) b1.6.14 MaTepuanoBsefeHue

6) 61.5.15 TexHOM0rns KOHCTPYKUMOHHbIX MaTepnasnioB

B) 61.5.16 MeTponorus, ctaHgapTm3aums u cepTudmkaums

r) 61.B.4B.5.1 KomnbtloTepHas rpauka

0) B1.6.5 MaTtematuka

e) 61.6.6 ®Pu3uka;

>K) 61.5.9 NH(hopMaLMOHHbIE TEXHONOTUN.

OucumnnunHa «KOHCTPYKUMOHHbIE  3/MIEMEHTbl  BaKyyMHbIX  HAcocoB»  fBNSAETCA
npeaLLecTBYOLWEen 1 He06X0AMMA AJ1F YCMELLIHOr0 0OCBOEHNA MOCNEAYOWNUX AUCUUMINH:
a) 61.B.0OA. 14 MoHTax 1 aKcnnyaTauma BakyyMHOro o6opyosaHus;
6) 561.B.04.15 BaKyyMmHble YCTaHOBKU;
B) 51.B.[1B.9.1 BaKyyMHble TEXHOMOrnu;
r) 61.B.O/4. 13 PacyeT 1 KOHCTPYMPOBaHUE 3/IEMEHTOB BaKYYMHOro 060py40BaHUs.
3HaHWA, NOMyYeHHble NPU U3YYeHUU AUCLUNANHBI «KOHCTPYKLMOHHBIE 3/1EMEHTbI BaKyyMHbIX
HacocoB», MOTyT ObiTb  WMCNO/b30BaHbl MPW  MPOXOXAEHWN  MNPAaKTUK:  NPOU3BOLCTBEHHOMW,
NpesavniioMHON W BbINOHEHUM  BbIMYCKHON  KBa/IM(IMKALMOHHOM paboTbl MO  HarpaBneHuto
noarotosky 15.03.02 «TexHOMOorMyeckne mallimHbl 1 060pyL0BaHMEY.

3.KomneTeHuunmn obyyatouierocsi, hopmmpyemMble Bpe3y/ibTaTe 0CBOEHUSA
ANCLUUNNHBI
B npouecce n3yyeHUs [aHHOW AWCLUMNIUHBI CTYLEHT [LO/DKEH OBMajeTb CreayroLmmMn
KOMMNETEHUNAMN:
CMOCOGHOCTbID K CUCTEMATMUYECKOMY MW3YYEHWMKD Hay4YHO-TEXHWYECKON WH(opMaumu,
OTEYeCTBEHHOI0 M 3apybeXXHOro onbiTa No COOTBETCTBYIOWEMY npoduito noarotosku (MK-1);
YMeHMeM MNpPUMEHATb MeTOfbl KOHTPONS KayecTBa W3L4eNMil u 06bLeKToB B ciepe



Npo(eccnoHaNbHON AeATeNbHOCTW, MPOBOAMTL aHaiu3 MNPUUYUH HapyLUeHWU TEeXHOMOrMYeCcKnX
npoLeccoB 1 paspabartbiBaTb MeponpuaTus no nx npegynpexgeHuto (MK-9);

YMEHVEM MPOBEPATb TEXHUYECKOE COCTOSAHME W OCTaTOYHbIA Pecypc TEXHOMOrMYeCKoro
060opyfoBaHMS,,  OpraHu30BbIBaTb  MPO(MNAKTUYECKMA  OCMOTP W TeKYWMWIA  PeMOHT
TEXHO/IOrMYeCKNX mMalivH 1 obopygosanms (MK-13).

B pe3ynbTaTe 0CBOEHUS AUCLMMNNHBI 00YHaOLWNIACA AONMMKEH:

1) 3HaTb:

a) KOHCTPYKLUN NMPOMbILLIEHHbIX BaKyYMHbIX HACOCOB W X KOHCTPYKLMNOHHbIE 3/1EMEHTbI;

0) B3aMMOCBA3b BHELUHWX, BaKyyMHbIX W BHYTPEHHUX paboymx napamMeTpoB J060ro
BaKyyMHOI0 Hacoca.

B) MeTOAMKY COOpKM U pa3bopKy MOPLUHEBbIX, AUHAMUYECKUX, POTOPHbLIX U CTPYRHbIX
BaKyyMHbIX HAcoCOB

) METOAbl pacyeTa U NPOEKTUPOBAHUSA KOHCTPYKLMOHHBIX 3/1EMEHTOB BaKyyMHbIX HaCOCOB.
2) YMeTb:

a) N0 BHELWHeMYy BWAYy pacno3HaBaTb KOHCTPYKUMOHHbIE 3/71EMEHTbl  MOPLLHEBBbIX,
ANHAMUYECKUX, POTOPHBIX U CTPYMHbIX HACOCOB.

0) cBs3aTb BHELHWE [aHHble KOHCTPYKLUMOHHbLIX 3/IEMEHTOB C BHYTPEHHUMMU pabounmMu
napameTpamu /1l060ro BaKyyMHOro Hacoca.

B) NPOBOAUTL UCMbITaHWS Hacoca Ha /060 MHTePeCYOLW A NnapameTp;
3) Bnagetsb:

a) MeToZaMmn CTaHAAaPTHbIX UCMbITaHWA OCHOBHbIX XapaKTePUCTUK BaKyyMHbIX HacOCOB,

6) HaBblKamy COOPKM M pa3bopKU MOPLUHEBbLIX, AMHAMUYECKMX, POTOPHBLIX W CTPYMHbIX
BaKyyMHbIX HAcOCOB,

B) HaBblKaMW Pacrno3HaBaHUA aBapUAHbIX KOHCTPYKLMOHHbIX 3/1EMEHTOB, U UX BUSHUIO Ha
paboyve napameTpbl NHOH60ro BaKyyMHOro Hacoca.

4 CTpyKTypa W cofep>KaHue AUCLMMNANHBI  «KOHCTPYKLMOHHbIE 3/1EMEHTbI BaKyyMHbIX
HaCcoCOB»
«KOHCTPYKLMOHHbIE 3/1EMEH T bl BaKyyMHbIX HacocoB» Y.1. (cemecTp 4)

No Pasgen Buabl yuebHoiA OueHoYHbIe cpeacTBa AN
n/n AVCLUNINHbBI paboThbl NpoBeAeHNSA MPOMEXYTOUYHOM
(Tembl) (B vacax) arrectauun no pasgenam
pasgenam
o
5
S Jlek- Tlpak Jlabopa CPC
(3 UMM Tuyec TOpHble
Kne  paboTbl
3aHA
™A
1 Tema 1 4 10 12 45 TecTupoBaHue, NpakTU4ecKue
KOHTPO/bHbIe paboThl, OTYET NO
nabopaTopHbIM paboTam
2 Tema 2 4 8 - 15 27 TecTupoBaHue, nNpakTunyeckne



No
n/n

No
n/n

WToro:
MpomexyToyHasa
aTTectaums

18

KOHTPONbHbIE pab0Thl, OTYET NO
nabopaTopHbIM paboTam
27 72
27 JK3aMeH

«KOHCTPYKLUMOHHbIE 3/1EMEH T bl BaKyyMHbIX HACOCOB» 4.2 (CemecTp 6)

Pasgen
AVCUUMNUHBI

CemecTp

(Tembl)

Tema 3 6

Tema 4 6

WToro:
[MpomMexxyTouHas
aTTecTtayms

Nek-
unn

12

18

Buabl yuebHoiA OueHOYHble cpeacTBa Ans
paboTbl NPoBeAeHNSA NPOMEXYTOYHOM
(B vacax) arTectauum no pasgenam
pasgenam

Mpak Jlabopa CPC
TUYeC TOPHbIe

Kne  paboTbl

3aHAT

na

20 27 TecTupoBaHue, NpakTu4YecKue
KOHTPO/IbHble paboThl, OTYET N0
nabopaTopHbIM paboTam
16 27 TecTupoBaHue, NpakTU4YecKue
KOHTPO/IbHble paboThl, OTYET NO
nabopaTopHbIM paboTam
36 54
3ayeT

5. Copfep>KaHue NeKLMOHHbIX 3aHATUIA N0 TeMaMm C yKasaHnemM opMUpyeMbiX KOMMETEHLMI
1 UCMONb3YeMbIX MHHOBALMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOTUA.
«KOHCTPYKLMOHHbIE 31EeMEHTbI BaKYYMHbIX HAaCOCOB Y. 1» (4 ceMecTp)

Pasgen Uachl
AVNCUUMNNHBI
(Tembl)

Temal. 10
KOHCT pyKuuto

HHble

3NEeMEHT bl

POTOPHbIX
BaKYYMHbIX

HacocoB

KpaTKoe cofep>xaHue dopmu
pyemble
KomrmeTe

HL MK

BBOAHbIA  0630p POTOPHbIX BakyyMHbIX HacocoB (BH). TMK-1,
OCHOBHble TEPMUHbI 1 OMPEENeHNs. MK-9,

Bogokonbuesble  BH.  MpuHumn — fgelicTeus.  BapuaHTbl K-13
KOHCTPYKLUMIA. Buabl nonaTok.

MnactuHYaTo-poTOpHble (HBP), nnacTMHYaTo-CTaTopHblE U
nnyH>xepHble BH. KoHCTpyKLmA.

PaboTa HaryCKHOro 1 0TCeYHOro KniarnaHos BHMY.

Hawnbornee xapakTepHble HEMCNPaBHOCTU, MPUYMHBLI U METObI
NX yCTpaHeHus npu pabote BHMY.

"azobannactHoe ycTpoicTBo (MBY). KoHCTpyKums.

OCOGEHHOCTM  KOHCTPYKUMWM U XapaKTepuCTUK  HacoCoB
BaKyYMHbIX POTOPHbIX MHOroniacTmHyatbix (HBPM). Matepuan
MAacTUH. YTON Hak/IOHa MacTVH. Pa3rpy3ouHble YCTpolcTBa OT
rasoBbIX Meperpy3oK 1 TPeHus.



No
n/n

Tema 2. 8
KoHCcTpyKuuit

HHble

3NEMEHT bl

CTPYWiHbIX
BaKyyMHbIX

HacocoB

[ByXpoTOpHble BakyyMHble Hacocbl ([BH). O6patHble
nepeTekaHns 4epe3 LUeneBble KaHasbl. [pogwnm poTopos -
MOCTPOEHWE N U3rOTOB/EHME.

Tunbl  npodumneii  [ABH:  OKpyXHble,  UMKIOMAAbHO-
OKPY>XHbIE, LKIoUAa/bHbIe, 3//IMMTUYECKNE.
KynaukoBo-3y6uatble BH. [MpuHumn  gelicteua.  Mpogmnb
poTopoB. OKHa BCacblBaHWA U HarHeTaHus.

Cyxve pByxBuHTOBble BH. [locTOMHCTBA M HeJocTaTku. 3
y4acTKa NPOTOYHOro TpaKTa.

CnvpanbHble BH. MpuHumyn geicTeus. KOHCTPYKTUBHbIE
cxembl HBCh.

MpOTMBOMNOBOPOTHbIE YCTPOCTBA. «["epmeTmn3aLms»
TOPLIEBbLIX 3330P0B.

BBoAHbIi 0030p CTPYWHbIX BakKyyMHbIX HacocoB (BH).
Knaccudgmkaums.  CBepx3ByKOBOE COMVIO. VI13MeHeHWe napameTpoB
paboyero Tena BLo/b Corvia.

KEKTOPHbIE BH Bosayxo-Bo3ayLLHbII DKEKTOP.
Pa3HOBMAHOCTY KOHCTPYKLMW. OCOGEHHOCTY MPUMEHEHMIA U pacyeTa
BC.

BogoctpyiiHbin - BH.  [losBykoBoe comio. BrwvsHue  psga
(haKTOPOB: COOTHOLLIEHVS M/IOLLALIEV 3MEHEHWE PaboYero AaB/eHus,
OTKauMBaeMOoVi Cpefbl, TeMrepaTypbl. PasHOBULHOCTM KOHCTPYKLMM.

MapoakekTopHbIA BH. HBO ¢ KOHAEHCATOPOM  CMeLLeHUs.
BapomeTpryeckmii konogel, HBS ¢ KOHAEHCAaTOpOM MOBEPXHOCTHOTO
peicTBusA. OCO6EHHOCTN KOHCTPYKLW.

BycTepHblli  napomacnsHbii  BH.  CtyneHb  HBBM.
MpepynpexaeHve murpauum napos BHe BH. Macnootpaxaress.
Buab! conen.

Ondy3noHHbin - napoMacnsHbii - BH.  OcobeHHOCTM
IDKEKTOPHOrO U Andbpy3noHHOro  conesl.  MpOoMbILLIEHHbIE
HBAOM. 3aBMCUMMOCTb XapakTepuCTMK OT Nowaten umcna
CTyneHel, A/mHbl cTpyn (yrnia HaknoHa cona). MpumeHeHne
(bpaKuMoHMpoBaHua. [pedynpeXxxaeHve murpauuy napos BHE
Hacoca.

BakyymHble  noByLUKW.  KOHCTPYKTUBHbIE ~ OCOGEHHOCTM.
TpeboBaHus, NpeabaBseMble NPY KOHCTPYMPOBAHNN.

«KOHCTPYKLIMOHHbIE 3/1EMEHTbI BaKYYMHbIX HAaCOCOB 4.2» (6 cemMecTp)

Pasgen Ua
AVNCUUNINHDI Cbl
(Tembl)

Tema 3 12
KOHCTpyKuuto

HHble ANEMEHTbI
MOPLLHEBBIX
BaKYyMHbIX

Hacocos

KpaTkoe cofeprkaHue

MoplwHeBOn  Hacoc.  TwnoBasi cxXxemMa  KpeukondHou 1
Be3kpenLKonHOM MalmH. Knaccudmkaums Mo pacrionoXXeHUo
LMNMHAPOB. Cxema  UMAMHApPAa  [BOMHOIO  [AeiACTBUS.
CamogeiicTBytoLLyin KanaH. PaboTa knanaHa, ero yCTPOCTBO.
WoeanbHbii - komnpeccop.  Mpumenenne  Mogen  VIK - npum
paccMOTPeHUM paboTbl NOPLUHEBOr0 BaKyyMHOIO Hacoca.
[eicTBUTENbHBIA OAHOCTYNEHYaTbIi Hacoc. BnwusiHve mMepTBOro
o6beMa Ha npounssoauTensHocT AK. MpefenbHble cnyyan paboTbl
[K. Buabl HENMOTHOCTEN U KX BMSIHUE Ha MPOW3BOAWTENBHOCTD

IK.

MK-1,
MK-9,
MK-13

dop
Mupye
Mble
KoMne
TeH
umn
MK-1,
MK-9,
MNK-



No
n/n

1

2

Tema 4
KOHCTPYKUMOHH
ble 3NEMEHTbI
BaKyyMHbIX
Hacocos
AVNHaMNYecKoro
JeicTus

CamogeicTytolme KnanaHbl. Knaccugmkaums knanaHos. Moa6op
CTaHZAPTHbIX K/anaHoB. Mo460p Npy>XUHbL.

BakyyMHble MOpLUHEBblE MalMHbI.  YCTPOWCTBO U  paboTa
MOpLLUHEBOIO BaKyyMHOro Hacoca. OcobeHHOCTH
rasopacnpefeneHna B Hacocax BHK, BHIN. HBB. [Mepenyck.
OnpepeneHvie WM NPUMEPbI  UCMOMHEHUsA.  VISMeHeHne  uncna
CTyneHeln 1 NOpsiAoK VX paboTbl.

Memb6paHHble BH. OcobeHHocTn Hacoca Tuna HBM. TpebosaHus
K Matepuasiam MembpaH. pegenbHble pasmepbl. PasHOBUAHOCTU
no (hopme KpblLeK W NPUBOAHLIM MEXaHW3MaM, KOHCTPYKLMA K
pacnosioXXeHWIO K/iaraHoB.

0630p MaLLMH AYHAMYECKOrO AeNCTBUS.
MornekynsapHble  BakyyMHble  Hacocbl. Cxema  Hacoca,
KOHCTPYKUMSA, OTKaumBarollee felictBue. Hacocbl:  'Tege",

"XonbBeK", MOMEKYNAPHbLIA HAacoC C KOHWYECKUMM POTOPOM WU
CTaTopoM, MOJIEKY/IIPHBIA HAacOC C KOHWYECKUMU POTOPHbLIMU
AVICKaMK, MHOFOCTYMNeHuYaTbIli AVCKOBbIV Hacoc.
BuxpeBble MalLMHbI. PaboTa BUXPEBOro Hacoca.
TypbomMonekynsipHble BakyyMHble Hacocbl (TMH). Cxema
cTyneHn TMH. OTkauvBatoLyie AeCTBUE CTYMEHN.
LleHTpo6eXHble MalMHbl. Cxema LEeHTPOGEXHOro Koseca.
BruaHve nonatoyHoOro yrna Ha TeOpeTMYecKWid Hamop. Tunbl
NONaToYHbIX Konec. HeycTonumBoCTb paboThl.
OceBble MalLMHbL. Cxema 0CeBOro Hacoca. KOHCTPYKUMA 0CEBbIX
HacocoB. TopLeBble YN/IOTHEHNUSA Y UX BUABL.

MK-1,
MK-9,
MK-
13

6. Cofep>KaHne CEMUHAPCKUX, MPaKTUYECKMUX 3aHSATUN- yuebHbIM NNaHoM He

npesycMOTPEHO

7. Cofep>KaHue nabopaTopHbIX 3aHATUI
NabopaTopHble 3aHATUSA NPOBOAATCA C UCMO/Mb30BaHWEM WMHHOBALMOHHOW 06pa3oBaTesibHOWA

TEXHONIOTUN - pa3bop KOHKPETHbIX CUTyauuil, KOTopas Mo3BO/SeT BECTW AManor CO CTyfeHTaMu no
BOMpocam mx GyayLiein cneymanbHOCTL.
«KOHCTPYKUMOHHbIE 3N1eMEHTbI BaKYYMHbIX HAcoCoB 4Y.1» (4 cemecTp)

Tema Ya
Cbl

Tema 1 4

Tema 1 4

HanmeHoBaHue KpaTKoe cogep>kaHue
nabopaTtopHoOro

3aHATUA
NabopaTopHas McnbiTaHua Hacoca BBH-1.5. TlocTpoeHue
paboTa Ne 1 KprBOW BbICTPOTLI fgelicTmsi. O6mep Hacoca KBH-
KOHCTPYKLMOH 4. PacyeT ObICTPOTbl [eNCTBMSA, CpaBHEHWe C
Hble  3neMeHTbl OSKCMepuMMeHTa/IbHOW W nacropTHon. Pas6op wu
BOLOKOMLUEBOTO cbopka Hacoca.
BH
NabopaTopHas VcnbiTaHua Hacoca 2HBP-54M.
pabota Ne2. [MocTpoeHne KpuBbIX Habopa Bakyyma U
KOHCTpYKLUMOH 6bICTPOTHI AelicTBuA. Pasbopka n obmep 2HBP-
Hble  aneMeHTbl 5.  PacyeT  reoMeTpuMyeckoi  BbICTPOTHI
nnacTuHYaTO- [elcTBMUA, MOCTPOEHWE PacyeTHOW  KPUBOM.

poTopHoro BH

CpaBHeHVe C 3KCNepuMeHTa/IbHOM 1 NacrnopTHOM.
Pa3bop v cbopka Hacoca.

dopmMmup
yemble
KomneTe
HLMK
MK-1,
MK-9,
MK-13

MK-1,
MK-9,
MK-13



No
n/n

Tema 1

Tema 2

Tema 2

Tema 2

Toro

NabopaTopHas
paboTa Ne3.
KoHCTpyKUMOH
Hble  3MEMEHTbI
3010 THUKOBOTO
BH

NabooaTooHasn
paboTa Ne 4.
KOHCTpyKLMOH
Hble  3/IeMeHThI
BOAOCTPYAHOrO
BH
NabooatooHas
paboTa Neb.
KOHCTpyKLUWOH
Hble  3NEMEHTbI

Andhdoy3noHHOro
napomMacnsHoro

BH

Na6ooaTtooHas
pa6oTa Ne 6.
KOHCTpYKLUWOH
Hble  3MEMEHTbI
6ycTepHOro
napomac/siHoro
BH

McnbiTaHMe Hacoca HB3-20. [llocTtpoeHue
KpMBbIX Habopa Bakyyma W ObICTPOTbI AelCTBUS.
Pasbopka K o06mep Hacoca HB3-20. Pacuer
reoMeTpUYecKoii ObICTPOTHI JelicTauns,
MOCTPOEHNe pacyeTHOW KpuBo. CpaBHEHME C
3KCMeprMeHTa/IbHOW 1 NacropTHOR. Pas6op u
cbopka Hacoca.

WcnbitaHna Hacoca HBBC-0,03. O6mep Hacoca
HBBC-0,03.  TlocTpoeHWe  KpuBbIX  Habopa
BaKyyma, ObICTPOTbI AEACTBMS 1 pacxofa paboyero
Tena.

McnbiTaHms Hacoca HBAM-100/350.
MocTpoeHne KpuBbiXx Habopa Bakyyma W
ObICTpOThI fencTBusa. O6bmep HBAM-100/350 u
XKaNto3nUIHOW  CTEPXXHENOTPY>KHOW  JIOBYLLIKM.
PacueT nnowaan 3arpoOMOXAEHUS NOBYLUKN ©
ObICTPOTbI  AeiicTBMA  arperata.  CpaBHeHue
9KCMEPUMEHT/IbHOM U NacnopTHOW  KPWBOW
ObICTPOTHLI AeNCTBKSA. Pasbop 1 c6opka Hacoca.
WMcnbiTaHna Hacoca HBBEM-0,5. O6mep Hacoca.
PacyeT  ObICTPOTblI  AelicTBusA.  ocTpoeHue
KpMBbIX Habopa BakyyMa W ObICTPOTbI AEACTBUS.
Pa3bop v cbopka Hacoca.

«KOHCTPYKLUMOHHbIE 3/1eMEeHTbI BaKYYMHbIX HACOCOB Y.2» (6 ceMecTp)

Tema UYa
Chbl

Tema 3 4

Tema 3 8

Tema 3 8

HanmeHoBaHue KpaTkoe cofepxaHue
nabopaTopHOro
3aHATUA
NabopaTopHad paboTa Pacuet napameTpoB CTyneHei
Ne 7 [BYXCTYNeH4aToro Hacoca npwv

MoplwHeBas MallnHa C
MHOrOCTYNeHYaTbIM

nocnefoBaTe/lbHOM COEAVNHEHWI CTYMNEHENA.

cooKaTuem
NabopaTopHas paboTa Pa3bopka MOpPLIHEBOrO 6e3Mac/nsaHOro
Ne8. Hacoca HBB-05. O6mep cTyneHu. Pacuer
KOHCTPYKLHOHHbIE ObICTPOTLI  feilcTBMA. Pasbop u cbopka
3NeMeHTbl MOPLUHEBOrO  Hacoca

BH

NabopaTtopHas WcnbiTaHna membpaHHoro Hacoca HBM-
pa6oTta Ne9 01 Ha cteHge. O6Mep cTyneHwW. Pacuet
KOHCTPYKUHOHHbIE ObICTPOTbI feicTBus. Pa3bop u cbopka

MK-1,
MK-9,
MK-13

MK-1,
MK-9,
MK-13

MK-1,
MK-9,
MK-13

MK-1,
MK-9,
MK-13

dopmu
pyemble
KomneTe
HL MK
MK-1,
MK-9,
MK-13

MK-1,
MK-9,
MK-13

MK-1,
MK-9,
MK-13



3/IEMEHTbI

mMemM6paHHoro BH

HacocCa

Tema4d 8 NabopatopHas YcTpoiicTBO BMXpeBOro Hacoca. Bugbl TK-1,
pa6oTa Nelo. nonacten pabouero koneca. [MK-9,
KOHCTPYKUHOHHbIE JKCnepuMeHTasibHoe onpefeneHne TK-13
3NEMEeHTbl  BUXPEBOT0 XapakTepUCTMKM Hamnop - pacxon Ang
BH pa3HbIX YacTOT BpaLleHns paboyero Koseca

Tema 4 8 NabooaTtooHas MpuHumn pa6otel TMH. Bugbl nonatok TK-1,
pabota Nell. Hacoca. KOHCTpyKuuMM  noAWMUMNHMKOBBLIX [1K-9,
KOHCTPYKLHOHHbIe y3noB. OnpegeneHve 6bICTPOTHI AelicTBua. [MK-13
3NeMEeHTbI Pa3bop v cbopka Hacoca
TYpO6OMONEKYNAPHOIO
BH

NToro 36

Lienb nposefeHns nabopaTopHbIX 3aHATWIA - OCBOEHME NEKLMOHHOTO MaTepmana u Matepuana
CPC, kacatouierocsa npoBefeHuWs WUCMbITaHWA HacoCoOB, Bbl6opa COOTBETCTBYHOLMX NPUOGOPOB U
annapartypbl, NOly4YeHNe HaBbIKOB 3KCMayaTauun, c6opkm 1 pasbopky HacoCoB, pacyeTa OTKaYHbIX
XapaKTePUCTUK, MOCTPOEHMS PaCUYETHbIX M 3KCNEPUMEHTA/IbHbIX OTKAYHbIX XapaKTepUCTUK.

NabopaTtopHble 3aHATUA MPOBOAATCA B MOMELLEHUN Y4ebHbIX flabopatopusx —Kadenpbl
«BaKyyMHas TeXHMKa 3NeKTPOpU3NYECKNX YCTAaHOBOK» C UCMOJb30BaHNEM CMEeLMaibHOro 060pyA0BaHNS,
aTaKkXe B KOMNbIOTEPHOM K/1acce.

NabopaTtopHble 3aHATUA NPOBOAATCA C UCMO/Mb30BaHWEM WHHOBALMOHHBLIX 06pa30BaTe/bHbIX
TEXHONIOTMIA - pa3bop KOHKPETHbIX CUTyauuid, KOTOpPble MO3BOMAKT BECTU Auanor ¢ Oyaywumu
BbINYCKHMKaMM GakanaBpuata no Bonpocam ux dyayuiei cneumnaibHOCTU.

8 CamocTosATeNnbHasA paboTa bakanaspa
«KOHCTPYKLUMOHHbIE 3/1EMEHTbI BaKyYMHbIX HACOCOB Y.1» (4 cemecTp)

No Tembl Yacbl dopma CPC dopmrpyem
nm  AMCUUNIVHLI bie
KOMMETEHLM
7
1 TemaNe1l. 45 npopaboTka JIEKLMOHHOTO 7] gpyroro K-1, nk-
TEOPETUYECKOrO  MaTepuasia, nogrotoska K 9, MK-13
nabopatopHbiM  pabotam  Nel, No2,  No3,
ohopMAeHve 1 caadva oTveTa rno s1abopaTopHbIM
paboTam, BbIMO/IHEHWE n chava
NHANBUAYaNbHOM paboTbl Nel
2 TemaNe 2. 27 npopaboTka NeKUMOHHOro " gpyroro  MK-1, TIK-
TEOpeTUYeckoro marepviana, nogrotoeka K 9, MNK-13
nabopatopHbiM  pabotam  Nod4,  No5,  Nob,
0hopM/IEHME U cAaya OT4yeTa Mo 1abopaTopHbIM
paboTam, BbINONHEHWE n cfava
VHAMBWAYaNbHON paboTbl Nel
NToro 72



«KOHCTPYKLMOHHbIE 3/1EMEHTbI BaKyyMHbIX HaCOCOB 4.2» (6 CeMecTp)

Ne Tembl Yacbl
n/n ANCUMNIINHDI
1 TemaNe3. 27
2 TemaNe 4. 27
NToro 54

®dopma CPC

npopaboTka  fIeKUMOHHOTO W [Apyroro
TEOPETUYECKOrO  MaTepuiasia, MOAroToBKa K
nabopatopHbiM  pabotam  No7, No8,  Ne9,
O(hopM/IEHME U cAaya OT4yeTa No 1abopaTopHbIM
paboTam, BbINONHEHWe n cfava
VHAMBMAYaNbHON paboTbl Nel

npopaboTka  NIeKUMOHHOTO W [Apyroro
TEOPETUYECKOTO  MaTepuiasia, MOAroToBKa K
nabopatopHbiM  pabotam  NelQ, Nell,
0hopM/IeHME U cAaya oT4veTa Mno 1abopaTopHbIM
paboTam, BbINONHEHWE n cfava
VHAMBWAYaNbHON paboTbl Nel

9 icnonb3oBaHWe peii TUHIOBOW CUCTEMbI OLEHKN 3HaHWA

dopmmpye
Mble
KOMMETEHLM
"

MK-1, nkK-
9, MK-13

MK-1, MK-
9, MNK-13

3HaueHMs TeKYLLEro peTUHra BbICTaBAKTCA NpenojasartesieM Npu BbIMOSHEHUM BCEX
KOHTPO/IbHbIX TOYEK W 3afaHnii (MCXoas U3 MakCUMabHOW oueHKM 60 6annos).
Cuctema OLEeHKM 3HaHWI B paMKax M3y4YeHus AUCUMNANHBI «KOHCTPYKLMOHHbIE 3/1EMEHTbI

BaKyyMHbIX HacocoB 4.1» 4 cemecTp

Bug paboTsbl

NabopaTopHas paboTa

lMpaKTnyeckas KOHTPO/bHas
paboTa

TecTupoBaHue

NToro
MpOMEe>KYTOUYHbIN KOHTPOb
(sKk3ameH)

NToro

OcBoeH

10

OcBoeH . OcBoeH
Konu- Makcn-  noporosbii pr'bm y BbICOKMI
4ecTBO Masib- YPOBEHb YPOBEHb
o YPOBEHb
paboT  HbIl 6ann  KOMMETEeH- KOMIeTeH
. KOMIMETeH- <
umni . uunii
Ui
6 6 24-28 28-31 31-36
1 12 8-9 9-10 11-12
1 12 4-7 8-11 11-12
36-44 45-52 53-60
24-28 28-35 35-40
60-73 73-87 87-100



3HayeHUs TeKYLLero penTWMHra BbICTABAAKTCA NpenojaBaTesieM MpW  BbIMOMHEHUN BCEX
KOHTPO/IbHBIX TOYEK ¥ 3afaHnii (MCXoas M3 MakcuManbHOM oueHkn 100 6annos).
CucTeMa OLEHKM 3HaHWI B paMKax U3yYeHUs ANCLUNINHBI
«KOHCTPYKLMOHHbIE 3/1EMEHTbI BaKyyMHbIX HaCOCOB 4.2» 6 CEMeCTp

Bug paboTsl

TeKyLWMiA KOHTPONb

NabopatopHble paboThbl

MpakTnyeckas KOHTPO/IbHas
paboTa
TecTupoBaHue

NToro
MpoMe>Ky T OUHbII KOHTPO/b
(3a4eT)

Mak-
Konunyect cu-
BO paboT  Masib-

HbI

6ann
5 12
1 20
1 20

1

OcBoeH OcBoeH OcBOEH
noporo- NpPoABUHY- BbICOKU
BbIi ypo- Tblin OBEHb
BEHb YPOBEHb yp
KOMMNETEH
KOMMNETeH KOMI'Ie\:I'eHLI, Wi
Ui Mm 4
40-46 46-55 55-60
10-13 13-16 16-20
10-14 14-16 16-20
60-73 73-87 87-100



10 NHopMaLMOHHO-MeTOoANYeCKoe 06ecneyeHne GUCLUNINHBI
[Py V3YYEHUN AUCUMMIMHBI «KOHCTPYKLUMOHHbIE 371EMEHTLI BaKyyMHbIX HaCOCOB» B KaueCTBe
VICTOYHVKOB MHKOPMaLN PEKOMEHYETCS MCMOMb30BaTb CIEAYHOLLYHO MTEpaTYpY:

10.1 OcHOBHafa nuTepaTypa

OCHOBHbIe UCTOYHVKM MH(hopMaLn Kor-Bo 3K3.
1 BakyymHaa TexHuka. O6OpyaoBaHve, MPOEKT1POBaHYE, 84 ak3. B YH/L, KHUTY
TexHosorvy, — aKcryataumus. 4.1, VIHxeHepHO-(hm3nyeckme
OCHOBbl:  y4yebHoe nocobre / MX — XabnaHsH, T.J1.
CakcaraHckuid, A.B. BypmncTpos; M-Bo 06pas, 1 Haykn Poccum,
KasaH, Hall, vccned. TexHon. YH-T. - KasaHb: 3a-80 KHATY,

2013.-232 c.

2. bypmrcTpos AB. BeCKOHTaKTHbIe BakyyMHble Hacochl: yued. 723k3. B YH/L, KHATY
noco6ue / KasaH, roc. TexHon. yH-1 — KasaHb, 2010 — 102 c.

3. PosaHoB JLH BakyymHas TexHuka. M., Bbicwl wik., 2007. - 100 3k3. B YH/L, KHUTY
3%2c

10.2 [JononHuTenbHasa nntepaTtypa

[ononHnTeNbHbIE CTOUHKM MHKOpMALWN Kon-Bo 3k3.
1 bBypwuctpos, AB. Tpavble ©n o00patHble MOTOKM B 50 3k3. Ha Kathepe BTY
GECKOHTAKTHbIX BaKyyMHbIX Hacocax : MoHorpadwms / KasaH, roc.
TEXHO/. YH-T — KazaHb, 2009 — 232 C.

2 MeTogbl pacyeta CrOXKHbIX BakyyMHbIX cuctem/ CB. 200 3k3. B YHL, KHATY

Hectepos, A.B. bypmuctpos n gp. M.: OMP.MNPUHT, 2010. -

370c

3. CarpgeeB .. TazoBasd AyHaMUMKa CrUTOLWHBIX Cpesd; y4ebHo- 3BC KHuradoHg,

metoamueckoe nocobue / Carpee AWM., MakeumoB T.B. - httD://www knieafund.ru/books/I 86

KazaHb.: V3garensctBo KITY, 2011. - 155 ¢ 390 foctyn ¢ nio6oii Toukn VHTepHeT
nocrne pervctpauuy ¢ IP-agpecos KHUTY

4. BakyymHad TexHuka: CnpaBouHvk / KE. [emmxos, HOB. 149 3x3. B YHWL, KHATY

MaHdwnos, H.K. HukynuH v gp.; nog obwy, pen. KE. Jemnxosa,
FOB. TMMaHjwioBa. 3-e wm3g, nepepad. wm  gon. M.
MatumHocTpoeHue, 2009. - 590 c., wn.

10.3 91eKTPOHHble UCTOYHUKN NHDOPMaLUn

Mo vByYeHUM  AUCUMMIMHBI - «KOHCTPYKUMOHHbIE — 371EMEHTbI  BaKyyMHbIX — HAacOCOB»
PEKOMEH0BAHO MCMO/1b30BaHVIE 3/IEKTPOHHBIX MCTOYHUKOB MH(OpMaLmK:

- AnekTpoHHble Katasiorn: YHWILL (http://library.kstu.ru/, http://ruslan.kstu.ru/),

- NeKTPOHHO-6MBMoTeuHast cctema (IBC) «KHuradoHm» (www.knigafund.ru).
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http://www.knieal
http://library.kstu.ru/
http://ruslan.kstu.ru/
http://www.knigafund.ru

11. OUeHOYHblE CpefcTBa A1 TeKyLlero KOHTPONAA ycrneBaeMoCTW, MNPOMEdXKYTOYHOM
aTTecTauuMn no uToram OCBOEHUA AUCLUMNNHBI

OLEHOYHbIe CpefCcTBa ANS NPOBeAEHUs TEKYLLEro KOHTPO/IS YCNeBaeMoCTH, MPOMEXYTOYHOM
atTectayum obyuvarowmxcs paspaboTaHbl cornacHo MonoxeHnto 0 POHAE OLEHOYHbIX CPeacTs,
paccmMaTpuBalOTCA Kak COCTaBHasa 4acTb paboyeid nporpammbl U OPOPMJIEHBI  OTAENbHbIM
[LOKYMEHTOM.

12. MaTepuranbHO-TeXHUYECKoe 0becneyeHne JUCLMUMINHDI

12.1. JlabopaTOpHble 3aHAT 1S

Mpy wnsyyeHun pgucumnanHbl «KOHCTPYKUMOHHbIE 3/1EMEHTbI BaKyyMHbIX HacOCOB»
NCNONL3YHTCA Yy4debHble nabopatopum Kaefpbl «BakyyMHas TexHWKa 3N1eKTPOhU3NYeCcKnX
yCTaHOBOK», nabopatopusi «BaKyyMHble cpeAcTBa OTKaukm» B-325a, a TakkKe KOMMbHOTEPHbIl
Knacc, OCHalleHHbIi nepcoHasbHbIMKM KOMMblOTepaMu Pentium 4. B cocTtaB 3Tux nabopartopuii
BXOAWT criefytoliee 000pyfoOBaHWE, WCMOMb3yeEMOe B AUCUUMNIUHE: 1ab0paTopHble CTeHAbl ANf
3KCNEepUMEHTa/IbHOr0 MCCNeA0BaHUA CTeHA UCnblTaHUiA Hacoca BBH-1,5; cTeHA wCnbITaHWil Hacoca
HB3-20, cTeHp wucnbiTaHMin Hacoca 2HBP-5M, cTeHa wcnbiTaHuMini Hacoca HBM-100, creHp
ncnblTaHWin Hacoca HBBM-160, cTeHa wmcnbiTaHmii Hacoca HBBC-0.03, cTeHA MCMbITaHWIA Hacoca
TMH, cTeHg wcnbiTaHMin Hacoca HBM-01, cTeHA wmcnbiTaHuiA Hacoca HBB-05, cTeHA wcnbiTaHui
BMXPEBOr0 Hacoca, MepeiBMXKHON 610K ONTUYECKMX MaHOMeTpoB OM-6 n OM-7; nepeaBuXHON 610K
pOTameTpOB.

12.2. J1eKUMOHHbIE 3aHATUA:

Mpu uTeHMn nekunin no pucumnanHe «KOHCTPYKUWOHHbIE 3/1eMEHTbl BaKyyMHbIX
HaCcoCOB» UCMO/b3YHTCA KOMMIEKT 3M1EKTPOHHBIX MNpe3eHTauui, BuaeopunbMos. Ayautopus B-
325 ocHalleHa npeseHTaLMOHHON TexHUKON (npoekTop OBepxef -npoektop "MEDIUM Traveller
3" , 3KpaH, KOMNbOTeP/HOYTOYK).

12.3. Tpoyee:

Paboyee MecTo npenofasaTensi, OCHalLleHHOe KOMMbIOTEPOM C AOCTYNOM B WHTepHerT,
paboume MecTa CTY[EHTOB, OCHAlleHHble KOMMblOTepamMu C [OCTynom B UHTepHerT,
npegHasHayeHHble Ans paboTbl B 3N1eKTPOHHOM 06pa3oBaTe/ibHOW cpese.

13. O6pasoBaTe/bHble TEXHOMNOIUN

3aHATMA, NPOBOAUMBLIE C WCMOMb30BaHWEM WHTEPAKTUBHOW (opMbl  00y4yeHusi (pasbop
KOHKPETHbIX CUTyaLuin) -npu NPOBEAEHUN NEKLMIA 2 Yaca, Npy NPOBeAEHUN NabopaTOPHbIX 3aHATUIA
20 yacos.

13
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