MuHMCTEPCTBO 06pa3oBaHus 1 Haykn Poccuiickoit degepayun
defepanbHoe rocyAapcTBEHHOE GHOAXETHOE 06pa30BaTeNbHOE YUpeXaeHMe
BbICLUETO 06paSOBaHVIFI
«Ka3aHCKUil HaLMOHaNbHbIA NCCNef0BaTeNbCKNI TEXHONOTMYECKNIA YHUBEPCUTET»
(®rb0OY BO «KHUTY»)

YTBEPXAALO
MpopekTop no YP
A.B. bBypmuctpos
, p 2017r.

PABOYAA MPOTrPAMMA

no AucuunInHe

61.B.1B.6.1 «lloplwHeBble BAKYYMHbIe HacOoCbl»

HanpaBneHne noaroToBKw

Mpodunb NOAroTOBKM

Keanudukauua (CTeneHb) BbIMYCKHUKA
dopma 06yyeHus

WHCTUTYT, hakynbTeT

15.03.02 «TexHOoNornyeckmne mMalluHsbl
n ob6opyfoBaHme»

BakyymHas 1 KOMNpeccopHas TexHuka
(hnM3nYeCKnX YCTaHOBOK

BAKANABP
OYHas

NXHM, mexaHnyeckuii

Kaeapa-pa3paboTumk paboyein nporpammbl BT3Y

Kypc, cemecTtp

HanmeHoBaHue
Nekyun
MpakTuyeckne 3aHATUA
JabopaTopHble 3aHATUSA
CeMunHapcKue 3aHATUA
CamocToATenbHas paboTa
dopma arTecTalmmn: 3a4et
Bcero

3K., 6c.

Yachl 3ayeTHble efnMHULbI
18 0,5
- 1
5-4 15
108 3 _

KasaHb, 2017 T.



Pabouyas nporpamma cocTaBfieHa C y4yeTom TpeboBaHuii PefepanbHOro rocyaapCTBEHHOro
o06pa3oBaTenbHOro cTaHgapTa Bbiclwero o6pas3oBaHusa (yTBepxAaeH npukasom MUMHOBPHAYKUN
Poccun ot 20 okTa6pa 2015 roga Ne 1170) no HanpaBneHuto 15.03.02 «TeXHONOrMYeCKMe MallnHbl 1
obopyaoBaHve» ana npopuns «BakyymHas M KOMMPECCOPHAA TexXHUKa (U3NYEeCKUX YCTaHOBOK», Ha
0CHOBaHMM y4yebHOro nnaHa Habopa obyuvarowmxca 2015-2017r.

Tunosas nporpaMmma no AUCLUMNINHE OTCYTCTBYET.

Pa3paboTumMK NporpaMmbi:
npodgeccop

OOLEHT

Pa6oyas nporpamma paccMOTpeHa v 006peHa Ha 3acefaHun Kageapsl BTY
npotokon ot 7 W * I'M 2017r. Ne 11,

YTBEPXAEHO

MpoToKoN 3acefaHnst MeToAMyeckoli komuccun Md
ot "JS)» M INTbIA" 2017r. Ne ba.

A.B. Naspunos

HavanbHuk YMLU, poueHT



1 LLenn oCBOEHUS AUCLUNANHBI
LiensiMy 0CBOEHUS AUCUUNANHBI «[1OpLIHEBbIE BaKyyMHbIe HACOChI» SBNSOTCA

a) M3yyeHMe KOHCTPYKLMM MOPLIHEBbIX MallWH, paboymx MNpPOLEecCoB, MX aHaIUTUYECcKoe
onucaHue, B3aMMOCBA3b pacyYeTHbIX MapaMeTpPOoB, B/WSHUE Pa3NUYHbIX (HAKTOPOB Ha paboTy
MOPLUHEBOW MalLWHbI, METOAA pacyeTa CTYNeHW NOPLUIHEBO MalUUHbI;

6) oBnajeHMe MeToJaMu 3KCMepUMEeHTaIbHOTO OnpeAeneHns OTKa4yHbIX MNapameTpoB
MOPLUHEBbIX MaLLUWH;

B) OBflafieHMe HaBbIKaMMW MO 3KCMyaTauumn NOpLIHEBbIX MaLUWH.

) NOArOTOBKa K MPOXOX/AEHWIO MPOU3BOACTBEHHOW W NPeAAWNIOMHOA NPaKTUKU 1
BbIMO/IHEHUIO BbIMYCKHOW KBanM(MKaLMOHHO paboThl.

2. MecToO gucunnnuHbl (MOAYNsA) B CTPYKTYpe 06pa3oBaTeNbHON NporpaMmbl

OvcumnnumHa «MopLliHeBble BaKyyMHble HAacoCbl» SBNAETCA AUCLMNAUHOW MO Bbi6Opy
BapuaTuBHOW Yactn OOT.

[ns ycnewHOro oCBOEHUA AUCUUNANHBI «[MOPLIHEBbIe BaKyyMHbIE HAacOCbl» 06y4atouimiics
no HanpaeneHUto noarotoeky 15.03.02 «TexHoNOrMyeckne MaluHbl U 060pPYyLOBaHUE» [LO/MKEH
OCBOWUTb MaTepuan NpegwecTBYOLWNX ANCLUMNINH:

a) b1.6.5 MaTemartuka

6) 61.6.6 ®usmka

B) 61.6.22 TepmoanHamunka

r)61.B.0/4.9 Tennoobmex

£) 61.6.18 MexaHunKa XUAKOCTU 1 rasa

e) 61.6.9 IHthopMayMoHHbIE TEXHONOTUN

€) 61.B.0 1.6 NazognHammKa cnjoLWHbIX cpef

X3 B1.B.04/10 du3mnka Bakyyma

OvcunnnuHa «MopLiHeBble BaKyyMHbIe HACOCbI» ABNSETCA NpeALllecTBYOLEd N Heo6XoaMMa
[15 YCNELHOro 0CBOEHUA MOCNEAYHOLNX AUCLUNIINH:

a) 61.B.OJ. 13 PacuyeT 1 KOHCTPYMpOBaHMe 3/1IeMEHTOB BaKyyMHOro o6opyaoBaHus

6) 61.B.0/1. 15 BakyyMHble YCTaHOBKMU

B) 61.B.1B.9.1 BakyyMHble TEXHOMOTUN

3HaHUA, MOMyYeHHble MPU  WU3YYEHUU [OUCLUMIWMHBI, MOTYT ObITb WCMO/Mb30BaHbl Mpu
MPOXOXAEHUN MPaKTUK: MPOM3BOACTBEHHON, NPeAAUNIOMHON W BbINOSIHEHUN  BbIMYCKHOM
KBanMKaLMOHHOW paboTbl N0 HanpaBneHuto nNofgrotoBku 15.03.02 «TeXHONOrMYeCcKne mallUHbl
n 060pyA0BaHME.

3. KomneTeHUun obyyatowerocs, hoopMmupyemMble BpesynbTaTe 0CBOEHUA AUCUUNIUHBI
B npouecce u3yyeHus [JaHHOW AUCUMMAWHBLI CTYLEHT [O/MKEH OBNajeTb CReayrwumu
KOMMETEHLNAMMN:

MK-6 cnocobHocTbl0 paspabaTbiBaTb paboyyrd MNPOEKTHY U TEXHUYECKYH [OKYMeHTauuio,
0popMAATL 3aKOHYEHHbIE MPOEKTHO-KOHCTPYKTOPCKME paboTbl C MPOBEPKON COOTBETCTBUA
paspabaTbiBaeMbIX MPOEKTOB U TEXHUYECKOMN AOKYMEHTaLuu cTaHhapTaM, TEXHUYECKUM YC0BUAM
N APYrMM HOPMaTUBHLIM JOKYMEHTaM;

MK 10 cnoco6HOCTbIO 06ecneynBaTh TEXHONOTMYHOCTb U3AENNIA N ONTUMANbHOCTb MPOLECCOB UX
M3roTOB/IEHWUSA, YMEHWEM KOHTPO/NUPOBATb COOGMOAEHNE TEXHONOTMYECKOW AUCLUNAUHBI MpU
N3roTOBNEHUW U3[ENNNA |

MK-13 ymeHnem nNpoBepATb TEXHUYECKOE COCTOSIHME W OCTaTOYHbIA pecypc TEXHONOrM4YecKoro
obopyfoBaHWs,  OpraHuW3oBbIBaTb  MPOMUNAKTAYECKMI A  OCMOTP U TeKYLWMUA  PeMOHT

3



TeXHONOTMYECKMX MaLLMH U 060py0BaHNSA

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatoLLINIACA AON>KEH:

1) 3HaTb:

a) KflacCbl N TUNbI NOPLUHEBbBIX MallWH,

b) KnaccugukKauno KnanaHos,

c) paboume napaMeTpbl, XapakKTepUCTUKM BaKyyMHOro Hacoca
d) metop pacuyeta CTyneHW MNOPLUHEBOM MaLUWHbI
€) MeTOoAMKy nogbopa KnanaHos.

2) YMeTb:

a) BblOpaTb MOPLUIHEBYH MaLLVHY ANA PELIEHNS KOHKPETHbIX 3ajavy;

b) N0 BHeWHeMYy BUAY pacno3HaTb TN W BMA Hacoca, MPOBECTU ero pa3bopKy u c6opKy;

C) MNPOBECTM pacyeT 06bEMHbIX M 3HEPreTUYECKMX NapaMeTpoB.

d) BbiGpaTb HEO6XOAMMOE 060pYAOBaHME A1 NPOBEAEHNS NCMbITAHWS BaKYYMHON MallWHbI.

3) BnageTs:

a) HeoOXOAMMbIMW 3HAHWAMW [NS PelieHUs WHXEeHepHbIX 3agay Mo NpPOeKTUPOBaHUIO

HaCOoCOB;

b) MeTOAMKOI pacyeTa OCHOBHbIX Pa3MepPOB W MapameTpoB OAHO- WM MHOFOCTYMeHYaTbIX

BaKyYMHbIX HacCOCOB;

C) HaBblKaMW MPOBeAEHNS 3KCMEPMMEHTANbHbIX U3MEPEHUIA ObICTPOTbI AEWCTBUS U AABNEHWUNA
AN MeMOPaHHbIX U NOPLUHEBbIX HACOCOB;
d) HaBblkaMu MONb30BaHMA CNPaBOYHOW NUTEPaTypOi, CTaHAapTaMMu.

4,
Ne
n/n
Pasgen
ANCcUNNAVHbLI
(Tembl)
Tema 1
Tema 2
Tema 3
4 Tema 4
5 Tema 5
6 Tema 6
NToro:
dopma
arrecrauunmu

Jek-
unm

18

Buabl y4e6Hol

paboTbl
(B yacax)
MpakT J1ab.
3aHAT  paboT
A bl
9
9
9
9
36

CPC

15

15

54

CTpYyKTYypa 1 cofep><aHune AUCLUNANHbI «[1OpLUHEBbIe BAKYYMHbIE HACOChI»

OueHOuHbIe cpeacTBa Ansl MPoBefeHus!
MPOMEXYTOYHOI aTTecTauuu No pasgenam

cobecefioBaHMe
cobecefioBaHue

TecTnpoBaHMe, OTHET NO TabopaTOPHbLIM
paboTtam, cobecefoBaHme
TecTnpoBaHMe, OTHET NO 1abopaTOPHbLIM
paboTam, cobecefjoBaHMe
MpakKTnyeckas KOHTPO/bHasA paboTa, OTYeT
o nabopaTopHbIM paboTam, cobecejoBaHNE
MpakKTnyeckas KOHTPO/bHasA paboTa, OTYeT
o nabopaTopHbIM paboTam, cobeceoBaHNe,
pacyeTHas paboTta

3ayeT



Cofep>kaHue NeKUNOHHbIX 3aHATWIA N0 Temam

Yachl TeMa NeKLMOHHOro
3aHATUA
6 Tema 1. NowWwHHeEBLIE
MaLlHbI

3 Tema 2. geanbHbIi
KOMMNpPECCOB.

2 Tema 3.
[encTBUTENbHbIN
OAHOCTYMeHYaThbl
Hacoc

KpaTkoe cogepxaHuve

MalwuHbl  ana cxartumg rasa. O6bEMHbIE,
OUHaMU4ecKue, TensoBble MalvHbl. [MopLIHEBON
Hacoc. TwunoBas CXemMa  KpehuKongHoi 1
6e3kpeiiukondHOA MalmH. Knaccudgukauus no
pacrnonoXeHuo uunuHapos. Cxema UWIMHApPa
[BOMHOrO AeicTBMS. HaumeHOBaHWE 1 Has3HauYeHWe
3NeMeHTOB. MepTBble TOYKU, ONUCAHHbIE 06BLEMBI,
MepTBble 06beMbl, CTaHAAPTHbLIE TOUKMN BCACbIBAHWA
W HarHetaHus, nogaya, MPOU3BOAUTE/NLHOCTD,
OTHOCUTE/IbHOE TMOBbIWEHNE [AB/EHUA, PEXUMbI
pa6oTbl. CamopeicTBytOWMiA KnanaH. Pa6oTa
KnanaHa, ero  ycTpoiWcTBo.  MHAMKATOpHble
Amarpammei. Nx BUIbI n HasHayeHwe.
DHepreTnyecknin  G6anaHc  Hacoca.  OCHOBHblE
TEPMOLMHAMUYECKIME MPOLLECCHI.

MoHATME  wnpeanbHoro  komnpeccopa  (UK),
npumMmeHeHve wmogenun WK npu paccMoTpeHuun
paboTbl  MOPLIHEBOr0  BaKyyMHOro  Hacoca.
MHauKaTopHas AnarpaMmma VK.
TepmoguHamMuyeckue npoLecchl, MpoTekawllne B
MK. PaboTa cxatmsa un nepemewieHuns. MN3ameHeHne
napameTpoB rasa B npouecce cxatud. Tunbl VK.
[Mpon3BoanTEeNbHOCTL n MOLLHOCTb VK.
TemnepaTtypHble orpaHuyeHus. BnuaHune
TemnepaTypbl BCacblBaHUS Ha paboTy. BnusHue
[laBneHns BcacbiBaHWS Ha paboTy.

OTnnuns feicTBUTENBLHOrO Hacoca M KoMpeccopa
(AK) ot WK. WHaukatopHas Aauarpamma [OK.

Mopsgok cxemarmsauuu NHANKaTOPHOIA
AvarpaMmmbl. Mpon3BoANTENLHOCTL JK.
KoathpuumeHT  nogaum, pasfeneHve  noTepb.
BnusHune MepTBOro ob6bema Ha

npoussoguTensHocts [AK. TpefentHble cnyyaun
pa6oTbl AK. BnusHve rugpaBnnmyeckmx mMoTepb.
Onpepfenexve noTepb ZpoccenvpoBaHums.
NHAMKaTOpHBIT Ko3(hpUUneHT BCaCbIBaHWS.
Bnvavve nogorpesa rasa npu BcacblBaHWWM Ha
Npoun3BOANTENLHOCTb AK. OnpepeneHve
TemnepaTypHbIX NoTepb. Buabl HEMNOTHOCTEN U UX
BNUAHWE Ha npoussoauTenbsHocTs AK. BnaxHocTb
BcacbiBaemoro rasa. CpefHee MHAMKATOpPHOE
JaBneHue. WHAankatopHas MowHocte [AK no
YNPOLLEHHOWA NHANKATOPHO 7
CXEMAaTU3MPOBaHHOW  Auarpamme. MoLHoCTb
npusoga  AK. Kna, BHYTPEHHW KnAa,

dopmMmupyemMble
KOMMeTeHL MK

MK-6, MK-10,
MK-13

NK-6, MK-10,
MK-13

MK-6, MK-10,
MK-13



Tema 4.
CamogeicTBytoLime
KnanaHbl.

Tema 5. BakyymHble
nopLUHeBble
MaLUWHbI.

Tema 6.
Memb6paHHble BH

mMexaHunyecknin KMp. PacuyeT cTyneHy NOPLUHEBOrO
Hacoca.

Knaccumkaums  knanaHoB. OCHOBHasi  3afava
TeopuM  KnamaHoB.  TMOHATUS  3KBUBANEHTHOI
NAoWazAmn, 3KBUBANIEHTHOMW CKOpPOCTM rasa B

KnanaHe, Ko3auuUMeHTa pacliMpeHUs, YCNOBHO
3KBMBANIEHTHON CKOpOCTW. KpuTepmm CKOpPOCTU
rasa. [loteps paboTbl B KnanaHe. [loa6op
CTaHAapPTHbIX KnanaHoB. oa6op NPyXXWHbI.

YCTpoiicTBO U paboTa MOPLUHEBOr0 BaKyyMHOro
Hacoca. OcO06eHHOCTM  rasopacnpefieneHus B
Hacocax BHK, BHIT, HBBE. Mepenyck.

OnpegeneHvie n NpuUMepbl UCNONHeHNs. N3MeHeHne
yucna cTyrneHeid M NopagoK Ux paboTsl. Linknbl p-V
n S-T. MowWwHOCTb, NOTpebnseMas Npu pPasInUYHbIX
faBneHunax. BakyyMHasa cxema CTeHZa WUCMbITaHUs.
PacueT 06bema BcacbiBaHMS.

OcobeHHoCTK Hacoca Tuna HBM. Be3macnsHOCTb.
TpeboBaHus K MaTepuanam Mem6paH.
MpenenbHole  pasmepbl.  Ckopoctu.  Pecypc.
OTKauyHble napameTpbl. PacuyeTHble (hopMYy/ibl.
Pa3HOBMAHOCTM NO (POPMe KPbILLIEK U MPUBOAHLIM
MexaHu3maMm, KOHCTPYKLMW W  PacrosioXeHuto
K/anaHos.

MK-6, MK-10,
MK-13

MK-6, MK-10,
MK-13

NK-6, MK-10,
MK-13

JTeKUMOHHbIE 3aHATMA MPOBOAATCA C WMCMOMb30BaHMEM WMHHOBALMOHHbLIX 006pa3oBaTe/lbHbIX
TEXHONOTMIA - pa3bop KOHKPETHbIX CUTyaluil, KOTOPble MO3BOASKOT BECTU AManor ¢ 6yayuumm
BbINMYCKHMKaMy 6akanaBpuaTa No Bonpocam mx 6yayLiein cneunanbHOCTH.

6. Cofep>kaHue CeMUHapCKuX,

npeaycMOTPEHO

NPakTUYECKUX 3aHATUNA -

7. Copep>kaHue nabopaTOpHbIX 3aHAT Wil
JlabopaTopHble 3aHATUA NPOBOAATCSA C UCNOMb30BAHMEM WHHOBALMOHHON 06pa30BaTe/bHOW
TEXHONOrMM - pa3bop KOHKPETHbIX CUTyaLWUid, KoTopas NO3BONSAET BECTU AManor co CTyfAeHTaMu Mo
BOMpocam ux 6yayuiein cneynanbHOCTL.

y4yebHbIM MlaHOM He

Ne Tema HanmeHoBaHuMe KpaTkoe cogepxxaHue Yacel dopmu-
n/n nabopaTopHOro pyemble
3aHATUA KOMTIeTe
HLUMN
1 Tema 3. NabopatopHas M3yyeHne nocnegosaTenibHOCTM 9 MK-6,
NelicTBUTeNbHbIA PabdoTa Ne3 paboyero npouecca MOPLUHEBOrO MK-10,
OAHOCTYNeHYATbl N3yueHune Hacoca. PacyeT napameTpoB CTYyMNeHU MK-13
N paboThbl CTYNEHN OLHOCTYNEHYaToOro Hacoca
N Hacoc
MOPLLHEBOro
Hacoca
2 Tema 4. Nab6opartopHas N3yyeHune nocnegoBaTenbHoOCTM 9 MK-6,
Camopeiicteytowy, PaboTa Ned paboThl Hacoca npu MK-10,
e KnanaHsl M3yyeHune MHOIFOCTYMNEHYaToOM CXaTuwn. Pacqu MK-13
paboThl napameTpoB CTyneHen
NOpPLLHEBOIA [BYXCTYMNEHYaTOoro Hacoca npu



MaLLVHbI C MocnefoBaTeNlbHOM COeIMHEHNN
MHOroCcTYyrneHYaT  CTyneHeld. [OCTPOEHVE NHANKATOPHbIX

bIM COKaTWueMm AmarpaMmm N30TEPMMYECKOro "
NOSINTPOMHOIO NPOLLECCOB
3 Tewma 5. NabopatopHas Pas6opka nopiiHesoro 9 MK-6,
BakyyMHble pabota Ne 1 6esamacnsHoro  Hacoca HBB-05. MK-10,
NOpLUHEBbIE MopLuHesoii BH O6v|\/|ep CTyneHu. PacuyeT 6bICTPOThI MK-13
LencTBus.
MaLLVHbI.
4 Tema 6. NabopatopHas McnbiTaHus mMemb6paHHOro 9 MNK-6,
Mem6paHHble  PaboTa Ne 2 Hacoca HBM-01 Ha  CTeHje. MK-10,
BH Mem6paHHbIi BH  [ocTpoeHune 3aBucUMocCTeNn MK-13
[laBfieHue -Bpem4, bbicTpOTa
penctems - agaBneHue.  O6mep
CTYMEHW. Pacuer ObICTPOTHI
[elicTBMS.
WToro 36

Llenb npoBefeHnst nabopaTopHbIX 3aHATUI - 0CBOEHME NIEKLMOHHOIO MaTepuana 1 matepvana
CPC, kacawuierocs npoBefeHUs WUCNbITAHWI HAcOCOB, BbiGOpa COOTBETCTBYHOLWMX NPUBOPOB U
annapatypbl, MONy4YeHUe HaBbIKOB 3Kchyataymu, c6opkM © pa3bopkyM HaAcoCcoB, pacyeTa
OTKaYHbIX XapaKTepUCTUK M 06paTHbIX NnepeTeKaHWn rasa 4vepes LefeBble KaHasbl, NOCTPOEHNS
pacyeTHbIX M 3KCNEPUMEHTA/IbHbIX OTKaYHbIX XapaKTepuUCcTUK.

JlabopaTopHble 3aHSATMS NPOBOAATCA B MOMELLEHMM YUebHbIX nabopatopusax Kadeapbl
«BakyyMHas  TexHuWKa 31eKTPO(M3NYECKMX  YCTaHOBOK» C  WUCMO/b30BaHWEM  CheumnanbHoro
060pyf0BaHuMs, a TaKXKe B KOMMNbIOTEPHOM KJiacce.

8. CamocToaTeNbHaA paboTa obyvatoLlerocs B 6akanaspnaTe

No Tembl Yacebl ®dopma CPC dopM-Mble
n/n AncunnnviH KOMM-Lnn
bl
1 8 npopaboTka NeKUMOHHOro 1 gpyroro Teopetuyeckoro MK-6, TMK-10,
Tema 1
martepuana MK-13
2 12 npopa6oTKa NeKLUMOHHOro 1 apyroro Teopetuyeckoro [K-6, T1K-10,
Tema 2
marepuana MK-13
3 4 npopaboTka neKkuMoHHoro v apyroro Teopetuyeckoro [MK-6, T1K-10,
Tema 3 matepuana, NoArotoBka K nabopatopHoi pabote Ne3, TMK-13
ohopMeHne 1 cada 0THeTa no 1abopaTopHoii paboTte
4 10 npopaboTKa NeKLMOHHOro 1 Apyroro Teopetudeckoro MK-6, TK-10,
Tema 4. MaTepuasia, MOAroToBKa K nabopaTopHoii pa6ote Ned, [MK-13
othopM/IeHVEe OTHETOB MO labopaTopHOii paboTe
5 10 npopaboTKa NeKLMoHHOro n apyroro Teopetuyeckoro [MK-6, T1K-10,

maTepuana, NoAroToBka K nabopatopHoii padote Nel, [MK-13
opopmneHne oT4yeTa MO flabopaTopHO  paboTe,

BbINO/IHEHME PACUETHOI PaboThl

6 10 npopaboTka NeKuMoHHOro n apyroro Teopetnyeckoro MNK-6,  TK-10,
maTtepuana, NOAroTOBKa K nabopatopHoli pa6ote Ne2, [1K-13
oopmsieHWe OT4eTa MO labopaTopHoi  paboTe,

MoAroToBKa K TECTUPOBaHNIO

Tema 5

Tema 6.

NToro 54



9. Mcnonb3oBaHme pei TUHIOBOM CUCTEMbI OLLEHKN 3HAHWIA.

3HayeHMsa TeKylero penTUHra BbICTABAATCA MpenojaBaTeNieM NpW BbIMONHEHUUN BCEX
KOHTPO/bHbIX TOYEK U 3aaHnii (MCXoaa U3 MakcumanbHoi oueHkn 100 6annos).

CucTema OLEHKMN 3HaHUI B paMKax M3y4eHWs AUCLUNIUHBI
«MopLHeBble BaKyyMHbI€ HaCOCbI»

Bug pa6oTbI Kos-B0 Makcum. MwuHUM. cymma Makcum, cymma
6ann 6annos 6annos

JlabopaTopHble paboThl 4 7,5 18 30

CobecegoBaHue 6 5 18 30

lMpakTnyeckne  KOHTPOJIbHbIE 2 10 10 20

paboThl

TecTupoBaHue 1 10 6 10

PacuyeTHasa paboTa 1 10 8 10
NToro 60 100

MpomeXxyTouHas aTTecTauus

(3auer)



10. NH(hopMaLMOHHO-MeTOoAMYecKoe oGecneyeHne AUCLUMNINHBI
Mpy M3yYeHUU AUCLUUNAUHBI «[OpLWHEBble BaKyyMHble HAcOCbl» B KauyecTBe WCTOYHUKOB

VHDOPMALMM PEKOMEHAYETCSA MCMO/b30BaTh CAEAYIOLLYH NUTepaTypy:

10.1 OcHOBHas nMTepaTypa
OCHOBHbIE UCTOYHWKM MADOPMALIVIM Kon-no )io.
1 BakyyMHas TEXHMKa. O6opy/0BaHue, 84 3k3. B YHUL, KHUTY
NMPOEKTUpPOBaHWe, TexHonoruu, akcnayatauma. 4.1.
VIHXXeHepHO-(hn3nyeckne OCHOBbI: y4yebHOe nocobue 1
M.X. XabnaHsaH, I'.J1. CakcaraHckuii, A.B. BypmMucTpos;
M-Bo o06pa3, u Haykm Poccun, KasaH, Hau. wuccneg.
TEXHOJ. YH-T. - KasaHb: M3a-80 KHUTY, 2013. - 232 c.
2. 1 BakyymHas TexHuka. O6opyaoBaHuMe, NPOEKTUPO- 171 sk3. B YHUL, KN TY
BaHWe, TEXHONOruWW, 3KcnayaTauus  [DNeKTPOHHbINA
pecypc] : y4yebHoe nocobue: B 2 4. . 4.2. BaKyyMHble
Hacocbl / M.X. XabnaHuaH, [.J1. CakcaraHckuii, A.B.
Bypmuctpos ; KasaH, Hau. wuccnef. TeXHON. YH-T —
KasaHb : N3a-80 KHATY, 2016 — 300 c. : wn.
3. PosaHoB J1.H. BakyymHas TexHuka / J1.H. Po3aHoB. - 100 3k3. B YHUL, KHNTY
M., Bbicw. wk., 2007. - 392 c.

10.2 [ononHuWTeNbHas nuTepaTypa

LLononHUTEbHbIE UCTOUYHVIKM MH(OPMaLmm Korn-80 ak3.
1 MaHdunosuy K.B. TeopeTuueckne 0CHOBbI BaKyYMHOI 20 3k3. Ha Kagepe BTIY
TeXHUKKU: yuebHoe nocobue/ K.B. MaHcunosuu, MU 59K3. B YHUL KHUTY

bymapuH, A. X. Cagbikos, - KasaHb: M34-B0 KasaH, roc.

TexHon. yH-Ta; KasaHb, 2009. 150 c.

2. BakyymMHas TexHuka: cnpaBouydHuk [/ KE. 149 3k3. B YHUL, KHUTY
Oemunxos, HO.B. MaHdwmnos, H.K. HukynuH un gp.; nog

obw. peg. K,E. Oemuxosa, HO.B. MaHdunosa. 3-e u3g.,

nepepab. n gon. M.: MawwnHocTpoeHne, 2009. - 590 c.,

un.

10.3 3NeKTPOHHbIE UCTOYHUKM NHDOpMaL MK
- OnekTpoHHbI KaTanor YHUL, KHUTY http://ruslan.kstu.ru/;
- ONeKTPOHHO-6MBNMoTeYHasa cuctema (9b6C) «KHurad®oHa» http://www.knigafund.ru;

- QNeKTpOHHO-6nbnnoTeyHas cuctema (I6C) «JlaHb» http://e.lanbook.com.

CornacoBaHo: — _
OELEPa”.A<)"YoCY [I/IPOEHHOE 6ioaxeTHOoe-
/ nmm 1RIINI BbICLIETO
3aB. CeKTOpPOM OKY® " AALUWIACAMI I MCCAIENOMATILCKITA
f / TTANNPITECKNI yHUBEPCUTET»

]
| / | Y4yeGHO-HayuHbIii
| ifi ((hopmaLMoHHbIA LEeHTP


http://ruslan.kstu.ru/
http://www.knigafund.ru
http://e.lanbook.com

11. OUEeHOYHble cpeacTBa AN TeKylero KOHTPOMS ycrneBaeMoCTMW, MPOMeXKYTO4YHOW
aTTecTauumn rno nToram 0CBOEHUA AUCLMUMNHbI
OueHouyHble  cpefcTBa  ANA  NPOBefeHMs  TeKyLWero  KOHTPONs  ycneBaeMocTw,
NPOMEXYTOYHOW aTTecTauum obyvatowmxcs paspaboTaHbl cornacHo [Monoxeunwo o PoHge
OLLEHOYHbIX CpPeACTB, pacCcMaTpMBalOTCA Kak COCTaBHas 4acTb paboyeil nporpaMmMmbl U ODOPMIIEHbI
OTAe/NbHbIM JOKYMEHTOM.

12. MaTepunaneHO-TexHUYecKoe obecnevyeHne gUCUUNANHbI
12.1. JlabopaTOpHble 3aHATUA

Mpy M3yvyeHUn gUCUMNInHbl «MopLUHEBbIE BaKyyMHble HACOChI» UCMONb3YOTCS yUYebHble
nabopatopum Kadegpbl «BakyymHas TexHMKa 3MeKTPO(U3NYECKMX YCTAaHOBOK», a WMEHHO
nabopatopusa «BakyyMHble cpeacTBa OTKauku» B-325a. B coctaB nabopaTopum BXOAUT cnefytollee
obopyfoBaHMe, UCMOMb3yemMOe B AWUCLMMIMHE: N1abopaTopHbie CTeHAbl ANA 3KCMEPUMEHTaNbHOro
nccneaoBaHus, CTeHA McnbiTaHMi Hacoca HBB-05, cTeHa ncnbiTaHnini Hacoca HBM-01.

12.2. JIeKUMOHHbIE 3aHATUS:

Mpun YTeHUK nekuuii No gucumnanHe «MopLlHeBble BaKyyMHbIE€ HACOChI» UCMOb3YHOTCA
KOMMNMEKT 3MeKTPOHHbIX Mpe3eHTaUuin, cnaingos, BuaeotnnsmoB. AyanTtopus B-325 ocHalleHa
npe3eHTaUMOHHOW TexHUKoin (npoektop OBepxef -npoektop "MEDIUM Traveller 3" , 3kpaH,
KOMMNbOTEP/HOYTOYK).

12.3. Tlpouee:

Paboyee MecTo npenojasaTens, OCHaWleHHOE KOMMNbHTEPOM C LOCTYNMOM B VIHTEpHeT,
paboyme MecTa CTYLEHTOB, OCHALLEHHble KOMMbKOTEPAMW C [LOCTYNOM B  VIHTEpHeT,
npegHasHayeHHble Ans paboTbl B 31eKTPOHHOW 06pa3oBaTefibHON cpeje.

13. O6pas3oBaTe/bHble TEXHONOTNN

YpenbHblil BeC 3aHATUIN, MPOBOAUMBIX C WCMNO/Ib30BaHNMEM WHTEPaAKTUBHOW (OpMbI
06y4yeHuns (yyebHo-genoBas urpa) coctaBnsieT 12 yacoB: MpPu NPOBEAEHUU NEKLMOHHbLIX 3aHATUIA 2
yaca, nabopaTtopHbIX 3aHATMIA 10 yacoB , 4To cocTaBnsieT 22,2% OT ayfUTOPHbIX 3aHATUI
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JlncT nepeyTBepXaeHMUS paboyeit NporpaMmbl

Paboyasa nporpamma no gucumnnuHe b1.B.[B.6.1 «[lopliHeEBble BaKyyMHble
HacoCbl»

Mo HanpaBneHnto 15.03.02 «TexHONOrnM4Yeckme MallnHbl 1 060pyA0BaHNE

AN Npouaa NoAroToBKM «BakKyymHas M KOMMPECCOpHas TexHUKa (un3nveckmnx
YCTaHOBOK»

Ans Habopa oby4atowmxca 2019 roga

AN5 O4HON (hopMbl 06yUeHUA

nepecMoTpeHa Ha 3acefaHuun Kaeapbl «BTIY»

Nen [Jata Hanu-  Hanuuue Pa3paboTuunk Pri 3aBegytoLmii HauanbHukK Y ML,
/n nepeyTBepxaeHus Pri yne N3MeHeH Kadenpoii
(npoTokON 3acefaHns  M3MeHe nii B
Kadenpbl HWiA Crnucke Jou,. Mpod. [Jou,.
nuTepary A.A. PaiikoB B.A. Anses JI.LA. KnTtaesa
pbl / (A

1 Ne 7 oT Ectb* Her**
6.06.2019
///I I I

*MMyHKT MpoeccroHanbHble 6a3bl JaHHbIX U UHDOPMALUOHHbIE CMIPAaBOYHbIE CUCTEMbI
https://www.elibrary.ru/

BHeceHbl [OMONHEHMA B NYHKT MaTepnanbHO-TeXHUYECKoe obecneyeHune
AvcumnanHel (Mogyns)

JlvueH3npoBaHHOe CBOOOHO pacnpocTpaHAeEMOE nporpamMmmHoe obecreyeHue,
MUCMNoJ/ib3yemMoe B y‘-le6HOM npouecce Mpu OCBOEHUN AUCLMNIUHBLI «PacyeT U
KOHCTPYynpoBaHNE 3N1EMEHT OB BaKyyMHOIO 060py,ﬂ,OBaHI/IFI»Z

- OhucHble n genosble nporpammbl MS Office 2007 Russian:
- OhucHble n genosblie nporpammbl  MS Office 2010-2016 Standard:
- HayuHoe MO Mathematica Professional Version Educational.

**Ecnu B CNWUCKe AWTepaTypbl eCcTb W3MEHeHUs, OOHOBNEHHbI CNUCOK HEOOXOAUMO
TBEPANTb 3aBefylolleii CEKTOPOM KOMMAeKTOBaHUA W OAWH 3K3emnns
y A y Aaytowy YHW A
npeacTasnTb B YMLU/OMr/OAunA.


https://www.elibrary.ru/

