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1. EJIA M 3AJAYA JACIUATIIINHBI

1.1. Hean pucuMnnHbI
Heab u 3a1aun U3yYeHUs TMCHUNIMHBI:

Llenbro TUCHUIIITUHBL ABJISIETCS O3HAKOMJIEHUE CTYJIEHTOB C (PU3MUECKUMU
MPOLIECCAMH MPOUCXOSIIUMU B Pa3psHKEHHBIX CPellax, TEXHOJIOTUEH MOTyUYeHHUs
BaKyyMa, 0COOEHHOCTSIMU BaKyyMHBIX HACOCOB U KOHCTPYKIIUSIMU BaKyyMHBIX CH-
CTEM, a TAK)KE PACUETOM BaKyyMHBIX CUCTEM.

1.2. 3agauu ocBOeHUSA TUCIHUIIIHHBI

N3ydenne 3akoHOB (DU3UKHU pa3psKEHHBIX T'a30BBIX CPEJl, OCBOCHUE MPHUH-
LUIIOB PAa0O0Thl U KOHCTPYKUMUI Pa3IMYHBIX BAKyYyMHBIX HACOCOB, IPUMEHUMOCTHU
KOHCTPYKLUMOHHBIX MAaT€pHaAJIOB, TIPUMEHUMOCTH M KOHCTPYKIIMOHHBIE OCOOEHHO-
CTH KOMMYTAIIMOHHOM armaparypsl JJisl BAKYYMHBIX CUCTEM, IPUHIIUIIOB pabOThI U
IPUMEHUMOCTH Pa3JINYHBIX METOJIOB U MPHUOOPOB JJIsl U3MEPEHUS OOLIUX J1aBje-
HUI, METOJIOB TE€YEHCKaHMsI, METOJOB U MPUOOPHI JJIsI U3MEPEHUS MaplUaIbHbBIX
JIABJICHHUH T'a3a U NPUHLHUIIOB IOCTPOEHUS BAKYYMHBIX CUCTEM.

2. MECTO JUCHMIIYIMHBI B CTPYKTYPE OIIOII

JucuumnuHa «Pu3nyeckne OCHOBBI BAKYYMHOUN TEXHUKH» OTHOCHUTCS JIHC-
nuruinHaM k 6s1oky b1.B.O/] BapuatuBHO#M YacTu y4eOHOrO IUIaHa.

3. IEPEYEHD IVIAHUPYEMBIX PE3VJIbTATOB OBYUEHUSI 1O
JTACHOUTIINHE

IIpouecc n3yueHus AUCUUIUIMHBI «DHU3ndYecKre OCHOBBI BAKYyMHOM TE€XHU-
KM» HarpasjieH Ha (OPMUPOBAHUE CIETYIOUIUX KOMIETEHITHI:

JITTK-3 crmocoOHOCTHIO MCTIONB30BaTh (PyHIaMEHTAIbHBIE 3aKOHBI OCHOBHBIX
NpO(ECCHOHANIBHBIX JUCUUIUIMH BBIOPAHHOTO Npoduiis B MpoPeCcCUOHAIBHON Je-
ATEIIHOCTH

OIIK-8 cmocoOHOCTBhIO CAaMOCTOSITENIFHO OCBaWBaTh COBPEMEHHYIO (hr3mue-
CKYIO, aHAJIMTHYECKYIO U TEXHOJOTHUYECKYIO allapaTypy pa3IMyHOTrO Ha3HAYEHUs
U paboTath Ha HEH



Komnerenuus

Pe3yabTarhl 00yyeHnsl, XapaKTepu3ylolue
chopMHUPOBAHHOCTH KOMIIETEHIIMHU

JIIK-3 3HaTh:
- (u3nuyecKkue 3aKOHbI, MPOUCXOMAAIINE C Ta3aMH B pasps-
’)KEHHOM COCTOSIHUM;
- (pu3nyeckue MPOIEeCcChl, MPOTEKAIOIINE B BAKYyMeE.
Baanernb:
- METOJIJaMHU pacyeTa OCHOBHBIX NapaMeTPOB BaKYyMHBIX CH-
CTEM M YCTAHOBOK.
YMmerTh:
- IPUMEHATHh 3aKOHBbI (DU3UKHU BaKyyma JJIsl pacueTa OCHOB-
HBIX TTapaMETPOB BAKYYMHOM CUCTEMBI;
- MPUMEHSATh (PU3UYECKUE MPUHITUIIBI B3aUMOACHCTBHS T'a30B
C TBEPABIMU TEJIaMH JJIsI TPOIKTHUPOBAHUS YCTAHOBOK
CBEPXBBICOKOT'O BAKyyMa.
Baanern:
- METOJIlaMHU pacueTa OCHOBHBIX NapaMeTPOB BAKYyMHBIX CH-
CTEM M YCTAHOBOK.

OIIK-8 3HaTh:

- HOMEHKJIATYPY M XapaKTePUCTHKHU U3JEIUNA U 000pyaoBa-
HUE, MpEeAHA3HAYCHHBIE JIJII BAKYYMHBIX - YCTaHOBOK BbI-
yCKa€MOM OTE€UYECTBEHHOM M 3apyOeKHOU MPOMBIIUICHHO-
CTBIO;

- IPUHIUIIBI TOCTPOCHUS BAKYYMHBIX CUCTEM U UX padoTy;

Ymerb:

- YUYUTBIBATh TEHACHIIMU PA3BUTHUS BAKYYMHON TEXHUKH;

- paboTaTh Ha BaKyyMHBIX YCTaHOBKaxX pa3JMYHbIX KOH-
CTPYKLHU;

- HWCHOJIB30BAaTh TEXHUYECKUE CPEACTBA KOHTPOJIA BaKyyma
JUIsl ONPENEIICHUS] OCHOBHBIX IIapaMETPOB - TEXHOJIOTHMYE-
CKOI0 mporuecca.

Baanern:

- CIIOCOOHOCTBIO CaMOCTOATENLHO OCBaMBaTh COBPEMEHHOE
BaKyyMHOE 000pYJIOBaHHUE PA3JIMYHOTO - Ha3HAYEHUS U pa-
0OTaTh HA HEH;

- HaBbIKaMHU PabOTHI Ha OOOPYJOBAaHUM, MPETHAZHAYECHHOM
JUIS TOCTMDKEHUS BaKyyMa M KOHTPOJIS JaBJICHUS Pa3psHKEH-
HOM ra30BOM Cpelbl;

- HaBbIKaMU pa3pabOTKH U BEIOOPA BAKYYMHOM CHCTEMBI.




4. OFBEM JUCHUATUIMHBI (MOJIYJIA)

OO6mas TpyJ0eMKOCTh JUCHUIUIMHBI «DU3nYecKrue OCHOBBI BAKYYMHOU TeX-

HUKI» COCTaBJISIET D 3aUeTHHIE CIWHMUIIBI.

Pacnpenenenue Tpy10eMKOCTH TUCITUIUIMHBI IO BUAAM 3aHSATUN

OuHnasi popMma 00yueHuUst

Bun yuebHoi paboThl Bcero CemecTpbl
4acoB 3
AyauTopHble 3aHATHS (BCEro) 72 72
B ToMm uucie:
Jlexumm 36 36
[TpakTueckue 3austus (I13) 18 18
JlaGopatopusbie pabotsl (JIP) 18 18
CamocrosiTeibHas padoTa 108 108
KypcoBoy mpoexr + +
KonTponbHas pabota
By npoMexyTOUHOM aTTecTanuu — S5K3aMeH + +
OO6m1ast Tpy10€MKOCTh gac 180 180
3ad4. eII. 5 5

5. COAEPKAHME JJUCLUIITUHBI (MOYJIST)

5.1. Conep:kanue pa3iesioB JMCHMILIMHBI U pacnpeaeeHue TPY10eMKO-
CTH 110 BHJAAM 3aHATHI

Ne HaumeHoBaHue TeMbI

Conepxanue paszena

Jlekiy

IIpax
3aH.

JIab.
3aH.

CPC

Bce-
ro,
qac

1 T"a30BBIe 3aKOHEI

Hctopus pa3BuTHS BaKyyMHOH TEXHMKH.
IIpumeHeHne BakyyMa B Hayke M TEXHHUKE.
IlonsTe 0 BakyymMe M [JaBJ€HHMH. [ 'a30Bble
3aKOHBI: 3akoH JlambToHa, 3akoH boima—
Mapuotra, 3akoH ABoraapo, 3akoH [eii-
JIroccaka, 3akoH Illapns. Yactota coynapenuit
MOJIEKYJI Ta3a C MOBEPXHOCTHIO M CAMHMIIBI [1aB-
nenus. Pacripenenenne MoONEKyI rasa 1o CKo-
poctsiM. CpenHsist JyTMHA CBOOOTHOTO ITyTH.

2 BsaumoneiicrBue
ra3oB C TBEpABbIMU
TeJIaMH

B3aunMoeiicTBrE Ta30B C TBEPABIMU TCIAMH:
MOTJIOIICHHE U BBIACICHHUE Ta30B TBEPABIMH
TeNnaMu, afncoouus u necoduus razos. Ouzu-
yeckas aacopOums. XuMudeckas ajacopOorus.
Hecop6ims. PactBopumocTs, ra3ocoaepika-
Hue, nuddysus, npoHunaemMoctb. He cranmo-




HapHbIi npouece auddy3un. [laBieHue napos
U TUCCOLHUANUS OKHCIOB METaIIOB. [ToHATHS
ra3 u mnap. JlaBieHue napoB META/LUIOB

SIBnenus nepeHoca

Bsi3kocTHOE TpeHME, MEPEHOC TEIUIOTH B Ba-
kyyme, nuddys3us B razax. Pacuer xapakre-
PHCTHK TEUYeHHs Tra3a METOJaMH MEXaHHWKH
CIUIOMIHOW cpenbl. TedeHue rasoB 4epe3 OT-
Bepctus. TedeHue ra3os B TpyO0OnpoBogax

12

16

BakyymHbie Haco-
ChI

Knaccudukauus, OCHOBHBIE IapaMeTpbl H
XapaKTEepUCTUKH, 00NacTb AEHCTBUSI BaKyyM-
HBIX HacocoB. MeXaHHYeCKHe BaKyyMHbIE
HACcOChl C MacjIeHbIM YIUIOTHEHHUEM: NPUHINI
JIEWCTBHSA, NapaMeTpbl M XapaKTePHCTHKH,
paboune XHUIKOCTH Ui HACOCOB, KOHCTPYK-
1M, Ta300aJUIaCTHOE YCTPOWCTBO M OTKayKa
KOHACHCUPYIOIIUXCS MapoB, MNPaKTHYCCKUE
yKa3aHHs 110 JKCIDTyaTaluH. J[IByXpOTOpHBIE
BaKyyMHbIE HACOCHI: IIPHHIUII IEHCTBUS, KOH-
CTPYKLMSI M XapaKTEePHCTHKHU, NPAKTUYCCKUE
yKa3aHHs 10 SKCIUIyaTanuu. MoJekyispHas
OTKayKa: KOHCTPYKIHUS MOJIEKYJISAPHBIX HAaco-
COB, XapaKTEPUCTUKU TypOOMOJIEKYIISPHBIX
HacocoB. CTpyliHblE HACOCHI: MPUHLMUN JeH-
CTBHSI, KOHCTPYKIHMH U XapaKTEPUCTHKH,
MPaKTHYECKUE YKa3aHUsl 10 DKCIUTyaTallHu.
AncopOIIMOHHbBIE HACOCHL: IPUHIUI JCHCTBHUS.
HcnapurenbHble Te€TEpHbIC HACOCHI: TPHHLMIT
JEUCTBUSI, KOHCTPYKIMH M XapaKTEPUCTHKH.
DJIeKTPOAYroBblE HACOCHI: TNPHUHLMUI  JeH-
CTBUS, KOHCTPYKLMM ¥ XapaKTEePHCTHKH.
HoHHO-TeTepHble HACOCHL: MPUHLMI  JeH-
CTBUS, KOHCTPYKLMM U XapaKTCPUCTHKH,
MPaKTHYECKUE YKa3aHUsl 10 DKCILUTyaTallHu.
MarHuTHble  3JIEKTpOpa3psHbIE  HACOCHI:
NPUHLIUI JeHCTBHS, KOHCTPYKIHMHA U XapakTe-
PHUCTHKH, ITPAKTHYECKHE YKA3aHHUS MO IKCILTY-
atanuu. KoH/ieHCAalMOHHbBIE HACOCHL: MPUHIIUI
JNEeUCTBUSL, KOHCTPYKIMH H XapaKTEPUCTHUKH.
KprocopOuroHHbIe HACOCHI.

16

32

Koncrpykimon-
HBIE MaTepHaIbl 1
KOMMYTaIlHOHHAS
amrmaparypa Baky-
YMHBIX CHCTEM

KoHCcTpyKuMoHHBIE MaTepHaibl, OCHOBHBIC
TpeboBaHus. MeTamsl U cIiaBel. He metan-
ngeckue marepuansl. KommyranmonHas at-
mapaTtypa, OCHOBHBIE TpeboBanms. Kommyra-
[HOHHAs ammaparypa Uil He TPOrpeBaeMbIX
BaKyyMHBIX cucteM. KoMMyTaluonHas armnmna-
patypa [Uisl MPOrpEeBaeMbIX BaKyyMHBIX CH-
creM. YCTpoHCTBa [Uisl HAamycka rasa B BaKy-
YMHBIC CHCTEMbI (HATEKaTeNM). DJICMEHTHI
BaKyyMHBIX cucteM. Pa30opHbie U HE pa3dop-
Hble BaKyyMHbIE COEIMHEHMs. YCTpoilcTBa
UIA  TIepeladd JBWDKEHUS. OJEKTPHUYCCKHUE
BaKyyMHBIE BBOJIBI. CMOTPOBBIE CHCTEMBI.

14

Mertonb! 1 ipubo-
PBI AJISL K3MEPCHHUS
00IIMX TaBICHHUI

Knaccudukanus MeTo10B M MPUOOPOB IS
“3MepeHus o0mux aaBieHui. JKuakocTHbIe
U-o6pasnbie BakyymMmeTpbl. OTKpbIThIe U-
oOpa3Hble BaKyyMMeTphl. 3akpbiTeie U-
o0pasubie BakyymMMmeTpbl. KomnpeccruoHHbie
BaKyyMMETpBI: 00I1Iee ONUCAHKE U IPHUHITUT
paboThI, 0COOCHHOCTH KOMIIPECCHOHHOTO Ba-
KyymMmeTpa. Jledopmanmonssie mpeodpa3ona-
tenu. TermnoBsie mpeobpazoBaTenu. Bakyym-
METPBI COTMPOTHUBIICHUS (PEKUM MOCTOSIHCTBA
TemrnepaTypsl). TepMonapHbie BAKYYMMETPEI

12

22




(peXUM MOCTOSHCTBA TOKA Kakana). DJeK-
TPOHHBIE TpeoOpa3oBarean. MarHUTHBIE
ANEKTPOPA3PAIHbIE BAaKyyMMETPHI: TPHUHIIHIT
JIecTBUS. MarHUTHBIE AJIEKTPOPA3PSIAHBIE
BaKyyMMETPHI C TIOBBIIIICHHBIM BEPXHHM IIpe-
JIEJIOM U3MEpPSIEMBIX 1aBIeHUI. MarnuTHble
ANEKTPOPA3PAAHBIE BAKYYMMETPHI IS H3ME-
peHHS CBEepXHU3KUX AaBicHui. CaMoouuIna-
FOIIMECS MATHUTHBIC DJICKTPOPA3PSIHBIC Mpe-
oOpasoBarenu. OcCOOCHHOCTH MAarHUTHBIX
3JIEKTPOPA3PAIHBIX BaKyyMMeTpoB. Panuo-
n30TOIHBIE ITpeodpasoBateny. [IpakTnueckue
yKa3aHUsI [0 HKCILTyaTal[i IPUOOPOB AT
M3MEpeHus MONHOTOo naBneHus. [Ipucoemmne-
HHE MaHOMETPUIECKHX Mpeodpa3oBaTeneit K
BaKyyMHOM cucteme. OTCUET JaBICHUM.
OuncTka u 00e3raKuBaHue mpeodpa3oBaTe-
neit. CopOIMOHHO-ecOpOeKHbIe () (HEKTHI.
WueprimonHOCTh OTCUEeTa AaBleHuA. | pagyn-
POBKa npeoOpaszoBarelieit 1y1si u3MepeHHs 00-
IIMX JABJICHHM.

Merton ompeccoBkd. JIFOMUHECIIEHTHBIN Me-
TOA TeueuckaHus. VIckpoBoW MeTox orpene-
JieHus Teud. ['ajJoreHHbId MeTOo 1 onpeesieHuUs
Teud. [lOoMCK HErepMeTHYHOCTH MaHOMETPU-
YECKUM METOIOM. Macc-
CHIEKTPOMETPUUYECCKII METOJ] OMIpeIeTICHHS
TEYH.

14

7 MeTtomn! Teueunc-
KaHus

8 MeTozp!l 1 pubo-
PBI U U3MEPEHUS
MapIHaIbHBIX

JaBJICHUH Ta3a

Knaccugukarnms razoaHaim3aTopoB: IyBCTBH-
TENBHOCTD, pa3permaiomas cnocoOHOCTh, Tua-
MMO30H aHaNM3upyeMbIx mMacc. CIekTp macc u
ero pacmmdpoBka. CraTUCTHUECKHE Macc-
crekTpomerpbl.  CraTUCTHUYeCKUil  Macc-
CHEKTPOMETp C pa3JejeHHeM HOHOB B Mar-
HUTHOM Toje. Bpems mposeTHbII Macc-
CIIEKTpOMETp  (XpOoHOTpOoH) OMEroTpOHHBII
M3MEPUTEINb MaplUaAbHBIX NaBieHuil. Keapy-
TOJIbHBIN u MOHOTIOJIbHBIN macc-
CIIEKTPOMETpPHI  (AJIEKTpHYECKHEe  (QHUIBTPHI
Macc).

14

9 TIpuHIKIIB T0-
CTPOCHHS BaKyyM-
HBIX CHCTEM

[IpuHIIMIBI TTOCTPOCHUST BaKYyMHBIX CHCTEM.
O6mme TpeboBanus. OOGopymoBaHUE AJIS OT-
kauku OBII. ObGopynoBanme A HaHECEHHUS
TOHKMX TIUIeHOK. OCHOBHBIE TpeOOBaHMUS,
npeabsBisieMae K BaKyyMHBbIM cuctemaM. He
IporpeBacMble BaKyyMHBIE CHCTEMBI OTKau-
HBIX 1OCTOB. [IporpeBaeMble BaKyyMHBIE CH-
CTeMBI OTKa4HBIX ITOCTOB. BakyyMmHble cucre-
MBI KapyCeJIbHBIX 1 KOHBEHEPHBIX MaIlINH IS
orkauku OBII. BakyymHble cuctemsl o0opy-
JTOBAHUS JJIs1 HAHECEHUS] TOHKUX IUICHOK.

12

22

Hroro

36

18

18

72

144

5.2 Ilepeyennb J1a00OPATOPHBIX PadOT
B cooTBeTcTBUU ¢ yU€OHBIM IJIAHOM OCBOCHHE JIMCUUILTUHBI PEyCMaTpHU-

BaCT BBIMOJIHEHHE JJA0OpaTOPHBIX paboT B 3 cemecTpe. Coiep:kaHue BBITIOJIHsIE-
MBIX pabOT MPEACTABICHO B yueOHO-MeToAnYecKkoM ocooun CutaukoB A.B.,

Kopones K.I'., Kanrun A.B. JlabopaTtopHblil mpakTHKyM IO OCHOBaM BaKyyMHOMU




texHukn Boponex: @PI'BOYBIIO «BopoHexkckuii rocyJapCTBEHHBIN TeXHUYE-
CKul yHUBepcute™, 2016. 79¢

1 | Jlaboparopnas paGora Ne 1 M3yyeHne KOHCTPYKIMH NMPUHIMIA ACHCTBUS MEXaHHYE-
CKHMX BaKyyYMHBIX HACOCOB C MacJjeHbIM yruioTHeHneM HBP-2M.

2 | JlaGopatopnas padora Ne 2 V3yueHre KOHCTPYKIUHU U MPUHIMIA IeHCTBHS TUPPYy3HOH-
Horo Hacoca H 250/2500

3 | Jlaboparopnas padora Ne 3 M3ydeHue KOHCTPYKIUI U pabOTHI JIaMITbl BAKYYMHOMU Tep-
MomnapHoi [IMT-2 u nammbel BakyyMHOUM noHu3anunonsoi [IMHU-2.

4 | Jla6opatopuas pa6ora Ne 4 MeTobl TEUCHCKAHUS

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTCTBUU C Y4EOHBIM IIJIJAHOM OCBOEHUWE JAUCIUIUIMHBI IIPEyCMaTpH-
BAaET BBINOJHEHNE KypPCOBOTO MPOEKTa B 3 CEMECTpE.

[IpumepHas TeMaTuka KypcoBOro mnpoekra: «Pacuer mporeccoB OTKauku Ba-
KYYMHOW YCTaHOBKH ]ISl HanblIeHNns TOHKUX TIeHOK VACLEADERD».

3aiauu, pellaeMble IPH BBITIOJTHEHUH KypPCOBOTO MTPOEKTa:

e chopmupoBaTh OJIOK BXOJHBIX JAHHBIX ISl pacu€ra Mpolecca OTKAYKU BaKyyM-
HOI yCTaHOBKHM U3 MH(OpPMAIMU JaHHOUM Ha caiiTe KOMIaHUU 3aHUMAaroUIEHCs Mpo-
Jaxel BaKyyMHOT0 000pyA0BaHUs AJi 3JIEKTPOHHON MPOMBIIUIEHHOCTH;

® paccunTaTh BPEMEHHBIE 3aBUCUMOCTH JABJIECHUS B BaKyyMHOW Kamepe HCXOAs
U3 ¢(hOPMHUPOBAHHBIX BXOJIHBIX JaHHbIX;

® JlaTh OLICHKY BPEMEHHBIM I[1apaMeTpaM MpoLecca OTKAYKA JAHHOW YCTaHOBKH O
€€ MPUMEHUMOCTH K TEXHOJIOTMYECKUM YCIIOBUSM padOThl HA IPOU3BOJICTBE;

e BbIpa0OTaTh PEKOMEHJAIMU K MPAaBOMEPHOCTU HCIOIb30BAHUS TOCTABIISIEMBIX
HACOCOB B JIAHHBIX HAMBUTUTEIbHBIX CUCTEMAX.

KypcoBoii mpoekT Bkiro4ar B ceOs rpaduueckyr0 4YacTb M pacyeTHO-
MOSICHUTENBHYIO 3aIUCKY.

MeTtoauka BBINIOJHEHUSI KYpCOBOTO IPOEKTa JaHa B y4eOHO-METOJUUYECKOM
nocobun Crorueir O. B., CutHukoB A. B. «PacdeT mpolieccoB OTKauKku BaKyyM-
HBIX TEXHOJIOTUYECKHX yCTaHOBOK» I'. Boponex, ®I'bOY BO "Boponexckuii roc-
yAapcTBEeHHbI TexHuueckuid yHuepcuter', 2017, Ne roc. perucrpauun B HTIL]
«Hudopmpeructp» 0321800257

7. OHEHOYHBIE MATEPHAJIBI JIJISI TPOBEJEHUS ITIPOMEKY-
TOYHOM ATTECTAIIMM OBYYAIOIIUXCS MO JUCHUTLINHE
(MOJIYJIIO)

7.1. Onucanue nokasareje U KpPUTEPHEB OLECHUBAHUA KOMIETEHIUI
HA Pa3JIMYHBIX ITanax ux (popMupoOBaHUs, ONIMCAHHUE HIKAJ OLCHUBAHUS



7.1.1 JTan TeKylmero KOHTPOJIs

Pe3ynbTaThl TEKyIIEro KOHTPOJS 3HAHUN M MEXKCECCHOHHOW aTTecTalluu
OIIEHUBAIOTCSI TIO CIIEAYIOLIEH CUCTEME:

«aTTECTOBAH»,
«HEC aTTCCTOBAH).
Kommerenmusy Pesynbrarer obydenus,, Kpurepuu ATTecTOBaH He atTecToBan
cipopmponantocts Kov- OleHUBAHN
TNCTCHINH
JIIK-3 3HATh (HPU3MUECKHE 3a- AxTHBHas paboTa Ha pakTU- | Bemoanenue pador | HeswimonHeHne
KOHBI, TPOUCXOIAIINE C | YECKHUX 3aHATHSAX, OTBEYACT Ha | B CPOK, MPETyCMOT- paboT B CpOK,
ra3aMH¥ B Pa3psHKEHHOM |  TEOpeTHUYECKHE BOTPOCHI IPH | PEHHBIA B pa00YHX | TPeAyCMOTpPEHHBIH
COCTOSIHWH, (PU3WYEeCKHe 3aIIuTe KypcoBOTO MPOEKTa IporpaMmax B pabOYMX Mpo-
MPOIIECCHI, TPOTEKAIO- rpammax
IHe B BaKyyMe
YMETh IPUMEHATH Pemenne cranmapTHBIX Ipak- Brmosaenue pa- Heswmonuenne
3aKOHBI (PU3HKH BAKY- THYECKUX 3a/1a4, HAIMCaHUE 00T B CPOK, paboT B CPOK,
yMa Ui pacdera Oc- | KypPCOBOTO MPOEKTA, BHITIOJIHE- | MPETYCMOTPEHHBIN | MPexrycMOTPEHHBIH
HOBHBIX TTApaMETPOB HUE JJabOpaTOPHBIX padoT B pabounx mpo- B pabounx mpo-
BaKyyMHOH CHCTEMBI, rpammax rpammax
TPUMEHSTH (pU3nde-
CKHUE MPHUHIIUIIBI B3a-
MMO/ICHCTBYS T'a30B C
TBEPIBIMU TEJIAMH IS
MPOSKTHPOBAHHMS
YCTaHOBOK CBEPXBBI-
COKOTO BaKkyyMa.
BJIaJICTh METOJAMH Pemenune npukiaaHeix 3a1a4 B | BeimonHeHue pa- Hesbimonuexnue
pacdera OCHOBHBIX KOHKPETHON TIpeIMETHOH 00- 00T B CPOK, paboT B CPOK,
apaMeTpPOB BaKyyM- JIACTH, BBITIOTHEHHUE TUTaHA MPEIYCMOTPEHHBIN | TIPeAyCMOTPEHHBIH
HBIX CHCTEM M yCTa- | paboT mo pa3paboTKe KypcoBO- B pabounx mpo- B pabounx mpo-
HOBOK T'O TIPOEKTa, BEIIOJTHEHHUE JIa- rpammax rpamMmax
OGopaTOpHBIX padboT
OIIK-8 3HaTh HOMEHKIIATYPY U AxTHBHas paboTa Ha MpakTU- | BeIMoTHEHHWE pa- Heswinmonuenue
KapaKTePUCTUKHU M3JIENH|  YECKHX 3aHATHAX, OTBEYAET 00T B CPOK, paboT B CPOK,
u 00opyJ0oBaHKe, pea- Ha TEOPETHYECKUE BOTIPOCH | MPEIYCMOTPEHHBIN | MPEAyCMOTPEHHBIH
HA3HAYCHHBIC [T BaKYy- MPH 3aIIATE KYPCOBOTO MPO- B pabouuXx mpo- B pabouuXx mpo-
YMHBIX, YCTAHOBOK BEI- eKTa rpammax rpammax
MyCKaeMOM OTEUECTBEH-
HOH M 3apyOesKHOIT Ipo-
MBIIUICHHOCTHIO, TIPHH-
IIUITBI TIOCTPOSHUS BaKy-
YMHBIX CHCTEM H UX
paboty
YMETb yYUTHIBATh Pemenne cranmapTHBIX Ipak- Brmosaenue pa- Heswmonuenne
TEH/ICHITNH Pa3BUTHSA TUYECKHX 3a/1a4, HalMCaHue 00T B CPOK, paboT B CPOK,
BaKyyMHOM TEXHUKH, KYpCOBOTO TIPOEKTA, BEINIOIHE- | MPEAYCMOTPEHHBIN | TIpeAyCMOTPEHHBIIH
paborarh Ha BaKyyM- HHeE JJabopaTOpHBIX padoT B pabouuXx mpo- B pabouuXx mpo-
HBIX YCTaHOBKaX pas- rpammax rpammax

JIUYHBIX KOHCTPYK-
LM, UCIIOJb30BaTh
TEXHUUYECKHE CpeJl-
CTBa KOHTPOJISI BaKy-
yMa JUIS OTIpEIeIICHIS
OCHOBHBIX TTapaMeT-
POB - TEXHOJIOTHYE-
CKOTO TIporecca.




BJIAJICTh CITOCOOHO-
CTBIO CAMOCTOSTEILHO
OCBaMBaTh COBPEMEH-
HOE BaKyyMHOE 000-
PY/IOBaHUE PA3THYHO-
ro - Ha3HAYEHHS U

Pemienue npukia HeIX 3a1a4 B
KOHKPETHON TIpeIMETHOM 00-
JIACTH, BBITIOJIHEHUE TTaHA
pabot 1o pa3paboTKe KypcoBO-
IO MPOEKTA, BBIMOIHEHHUE J1a-
6opaTopHBIX padoT

Brimonnenue pa-
00T B CPOK,
MIPEe1yCMOTPEHHBIN
B pabounx mpo-
rpammax

Hesbinonuenue
paboT B CPOK,
MIPEe1yCMOTPEHHBIN
B pabounx mpo-
rpammax

paboTats Ha Hei,
HaBbIKAMHU paboThI Ha
000pyIOBaHUH, TIPE/I-
Ha3HA4YCHHOM I
IOCTHIKEHUS BaKyyMa
1 KOHTPOJIAA JaBJICHUA
pa3psKEeHHOU ra3oBOM
cpeibl, HaBBIKAMHU
pa3paboTku 1 BEIOOpa
BaKyyMHOM CHCTEMBI.

7.1.2 JTan npoMe:KyTOYHOr0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl MpoMeXyTOYHOTO KOHTPOJISl 3HAHUHN OLIEHUBAIOTCS B 3 CEMECTpE
JUISL OYHOM (pOPMBI OOYUEHHUS 110 CHCTEME:

«COTIHUYHO»,

«XOpOoILIO»,
«YAOBJICTBOPUTCIILHO»,
CKHCYIOBJICTBOPHUTCIILHO)

Kommeren-| Pe3yibTaThl 00yueHHsl, XapaKTepu3yloue Kpurepuu Otanuno | Xopouio Vo Heynos.a
uust c)opMHPOBAHHOCTH KOMIIETEHLH OLEHHBAaHU
JIIK-3 3HaTh (PU3UYECKHE 3aKOHBI, IIPOUCXOISAIITUE C Tect Brimonne-| Beimonue- | Beimonue- | B tecte
ra3aMu B Pa3psDKCHHOM COCTOSIHUH, (HU3HUe- HHE TecTa| HHUE TecTa | HUe TecTa | MEHee
CKHe MPOLECCHI, MIPOTEKAIOIIKE B BAKYyMe Ha 80- | Ha 80-60% na 60-40% | 40% mpa-
100% BUJIBHBIX
OTBETOB
YMETh IPUMEHSTH 3aKOHBI (PU3MKH BaKyyMa Tect Bomon- | Bemon- | Bemon- B Ttecte
JUISL pacyeTa OCHOBHBIX [TapaMETPOB BaKyyM- HEHHUe HEHUE HEHUE MeHee
HOW CHCTEMBI, MPUMEHSATH (PU3HMUCCKUEC TecTa Ha | TecTa Ha | TecTa Ha 40%
IIPUHIUIBI B3aUMOAENUCTBHSI Fa30B C TBEp- 80-100%| 80-60% | 60-40% npa-
JIBIMH TEJIaMU JUIsl TIPOAKTHPOBAHUS YCTAHO- BUJIBHBIX
BOK CBEPXBBICOKOTO BaKyyMa. OTBETOB
BJIaJIETh METOJJAMHU PacdeTa OCHOBHBIX Mapa- Tect Bemon- | Beimon- | Belimosn- B Tecte
METPOB BaKYyMHBIX CHCTEM U YCTAaHOBOK HEHHE HEHHE HEHHE MeHee
TecTa Ha | TeCTa HA | Tecra Ha 40%
80-100%| 80-60% | 60-40% mpa-
BUJIBHBIX
OTBETOB
OIIK-8 |3HaTh HOMEHKJIATYPY U XapaKTEPUCTUKH HU3Jie- Tect Bomon- | Bemon- | Bemon- B Ttecte
i ¥ 000pyIOBaHKE, TPEJHAa3HAUYCHHBIC JUIs HEHUE HEHUE HEHUE MeHee
BaKyyMHBIX, YCTAHOBOK BBIITyCKa€MOM OTede- TecTa Ha | TecTa Ha | TecTa Ha 40%
CTBEHHOI1 1 3apy0eKHOH POMBIIIJIEHHOCTHIO, 80-100%| 80-60% | 60-40% npa-
HPUHLMUIIBI TOCTPOEHUS BaKyyMHBIX CHCTEM U BUJIBHBIX
ux pabory OTBETOB
YMETbh YUUTHIBaTh TEHACHIMN Pa3BUTHS Ba- Tect Boimon- | Bemmon- | Beimosn- B tecre
KYyMHOW TEeXHUKH, paboTaTh Ha BaKyyMHBIX HEHHE HEHHE HEHHE MeHee
YCTaHOBKAX PaszIMYHBIX KOHCTPYKIHH, HC- TeCTa Ha | TecTa Ha | TecTa Ha 40%
I0JIb30BAaTh TEXHUUYECKUE CPENICTBA KOHTPOJIS 80-100%| 80-60% | 60-40% pa-
BaKyyMa JIJIsl OTIpe/IeTICHNs] OCHOBHBIX Tapa- BUJIBHBIX
METPOB - TEXHOJIOTHIECKOTO MPOIecca. OTBETOB
BJIAIETH CIIOCOOHOCTBIO CAMOCTOSITENILHO Tect Brimos- Beimor- Burimor- B Tecte
OCBaMBaTh COBPEMEHHOE BaKyyMHOE 000py- HEHHE HEHHE HEHHE MeHee
JIOBAHME Pa3IMuHOrO - Ha3HAYEHHS 1 pado- TecTa Ha | Tecra Ha | TeCTa Ha 40%




TaTh Ha HEeH, HaBBIKAaMM PabOTHI Ha 000pyHO-
BaHUM, IPEAHA3HAYCHHOM ISl TOCTIKCHUS
BaKyyMa M KOHTPOJIS JaBICHUS pa3psDKeHHOM
ra30BOil cpeIbl, HABBIKAMHE Pa3pabOTKH U
BEIOOpA BAKYYMHOM CHCTEMEI.

80-100%

80-60%

60-40%

npa-
BIJIBHBIX
OTBETOB

7.2 IlpuMepHBIi NepeYeHb OLUEHOYHBIX CPEACTB (THIOBbIE KOHTPOJIb-
Hble 33/IaHUSI MJIM HHbIE MaTepUaJbl, He0OOX0AMMBbIE ISl OLUEHKH 3HAHMIM,
YMEHU, HABBIKOB U (MJIM) ONBITA AeATEJTIbHOCTH)

7.2.1 llpuMepHbIii NepevYeHb 3aJaHMH ISl MOATOTOBKH K TeCTHPOBA-

HHUIO

©ooNOO O WNRE
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o
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17.
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1. dusznka Bakyyma

[Toctynarsl pusuku Bakyyma (5 moctyin) ?

KonmdectBeHHOe onpenenenne Bakyyma (3 crocoba) ?

Bripaxkenue a1 1aBlieHUs ra3a yepe3 CKOPOCTh U KOHIEHTPAIIUIO?

3akoH JlanmpToHa?

YpaBHEHUS ra30BOT0 COCTOSIHUS
3akoH boins—MapuoTra?
3akoH ABorajipo?

3akoH ['eit-JIroccaka?

3akon Ulapia?

Yucio MOJICKYJI, YAAPAOINXCA O CAMHUIY ITOBEPXHOCTU B CANMHUILY BpPCMC-

HU?

Caa3b [1a u Topp?

CpennexBanpaTuyHasi CKOPOCTb MOJIEKYJI?
Haubosee BepOSITHON CKOPOCTbIO MOJIEKYJI?
CpenHeapu(pMETHUECKYIO0 CKOPOCTh MOJIEKYJI?

JInuHBI CBOOOTHOTO IyTH MOJIEKYJIBI OT TEMIEPATYPHI?

dusnueckuil cMbIci nocrosiHnon CesepiieHia?

JITMHBI CBOOOTHOTO TIyTH MOJIEKYJIBI OT JIABJICHUS?

2. B3anMoJielicTBue ra30B C TBEPAbIMU TeJIaMU

Urto Takoe copOuus u necopOrus raza?
Urto Takoe agcopOuus u abcopOIus raza?
Buapr ancopoiuu?

duznyeckre NPUINHBI aJICOOKIH?
®opmyiia Jlenrmropa?

YeM oTIMYaETCS XUMUUCCKas aI[COp6L[I/I$I H XUMHUYCCKasa peaKHI/IH?

3aBHUCUMOCTh PACTBOPUMOCTH raza’?
I'azoconepxxanue?




9. VYpasuenue nudpdysuu raza B TBEpIOM Teie?

10. Kosddunuent nuddysuu raza B TBEpaAOM Teie?

11. VnenpHOro moTOKa rasa q/ 4epe3 CTeHKY TOJIIUHON 77

12. Koaddunuentom nponuiraeMmoctu kmop?

13. Cps3p q/— yAenpHOro MOTOKA Ta3a, MPOHUKAIOIIETO Yepe3 CTEHKY eAMHUY-
HOM TONIIUHBI (TPOHUIIAEMOCTH), S — PAacTBOPUMOCTH U D — KoapduiiueHT
muddy3un?

14. OoGesraxxuBaHue maTepuaa’?

15. CkopocTu yaeiapbHOTO Ta3OBBIICJICHUS B BaKyyme JUIs MOITYyOeCKOHEYHOTO
TBEPAOTO Tea?

16. CxopocTu yAenbHOrO ra30BBIACICHUS B BaKyyMe JJI IUIACTUHBI TOJIIUHOM
Z?

17. Cxkopoctu yaelbHOro ra3oBblICIIEHNS B BAKyyMe JUIs IMHApa paanyca R?

18. Ortnuume rasza ot napa?

19. JlaBrneHue HACBHIIIEHHOTO Mapa BEIIECTB, MPUMEHSEMBbIX B BaKyyMHOH TeX-
HUKU?

20. OxkwucHIbl METAUIOB TIOJIBEP)KEHHBIE TEPMUYECKON AUCCOIHAITIH?

3. dBJjeHus niepeHoca

1. SBnenus B ra3ax CBS3aHHBIC C MEPEHOCOM MACChl, SHEPTHH U KOJUYECTBA
JIBHOKEHUSA?

2. KoadduumreHT nuHaMU4YeCcKOM BA3KOCTU B 00JIaCTH HU3KOTO Bakyyma?

3. 3aBHUCHMOCTH OT JaBjieHUs KO3 dUIIMEHTa TUHAMUYECKON BI3KOCTH B 00Ji1a-
CTHU HU3KOI'0 Bakyyma?

4. 3aBHCUMOCTH OT TemIepaTypbl Kod(pQuiMeHTa TUHAMUYECKOM BSI3KOCTH B

00J1aCTH HU3KOTO Bakyyma?

Cuna TpeHus B 00J1aCTH BBICOKOTO Bakyyma?

3aBUCHUMOCTH OT JJABJICHUS CUJIBI TPEHUS B 00JIACTH BBHICOKOTO Bakyyma?

3aBUCHMOCTH OT TEMIIEPATyPhI CUJIBI TPEHHUS B 00JIACTH BHICOKOTO BaKyyma?

KoadduimenT remnonpoBoJHOCTH ra3a B 001aCTH HU3KOTO BaKyyma?

© oo N oo

3aBUCUMOCTh OT JIaBjicHUs1 K03 puImeHTa TermionpoBOJHOCTH ra3a B obJia-

CTHU HU3KOI'0 Bakyyma?

10. 3akon Credana — bonpimana?

11. TloTox »HEpruM NpH U3ITYYEHUH B 3aBUCUMOCTH OT KOJIMYECTBA yCTAHOBJICH-
HBIX 3KpaHOB?

12. Koad¢uimeHT TernaonpoBOHOCTH Ta3a B 00JIaCTH BRICOKOTO BakyyMa?

13. 3aBucuMOcTh KOA(DOUIIMEHT TEIUIONPOBOJIHOCTH OT JIABJICHUS BO BCEM JHa-

Ia3o0He JaBJICHUN?
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B kxakoMm cinyyae K03 (UIMEHT TEIIONPOBOJAHOCTH BBINIE IS JIETKUX aTO-
MOB HJIM TSDKEJBIX WJIA HET 3aBUCUMOCTHU?

Koaddunment camoauddpys3uu B 06;1aCTH HU3KOTO Bakyyma?

3aBUCHUMOCTh OT Temriieparypbl koddduimenta camoauddy3un B oOjacTu
HU3KOI0 Bakyyma?

3aBUCHUMOCTH OT JAaBiieHus1 ko duunenta camoauddy3uu B 00JaCTH HU3KO-
ro Bakyyma?

Ckopoctb camoau¢y3uu B BLICOKOM Bakyyme?

3aBUCHMOCTB OT TeMITepaTypbl CKOpOCcTH camoauddy3un B BHICOKOM BaKyy-
me?

3aBHUCHMOCTh OT MacChl aToMa CKOPOCTH camoaud(dy3un B BHICOKOM BaKyy-
me?

3aBUCUMOCTH OT JAaBiieHus1 Kodpduurenta camoaudy3un B BLICOKOM BaKYy-
yme?

4. Pe:xMMBI TSUCHUS ra3a

VcnoBre Korja MoToK ra3a KI/CeK MOKHO BBIPA3HTh M°Na/cek?

Omnpenenenre MpoBOAUMOCTH?

[TpoBOoAMMOCTS TTApAIIIETHHO COSAMHEHHBIX TPYOOTIPOBOIOB?

[TpoBOAMMOCTE TTOCIIEIOBATEIHLHO COSTUHEHHBIX TPYOOTIPOBOIOB?
3aBUCHUMOCTH OT JABJICHUS TPOBOJUMOCTH TPyOOIIpoBo1a?

Pexxumebl Teuenus raza?

Kputepus Knyncena?

PexumoB otHocuTenbHO Kputepust Knyacena?

VY ciioBUE CIUIONMIHOW Cpebl I IBUKECHUS raza?

[IpoBogMMOCTH OTBEpCTHUS JIJIsl BO3/lyXa MPU KOMHATHOM TEMIIEpaType B BsI3-
KOCTHOM pEKUME?

[IpoBogMMOCTH OTBEpPCTHS JJISI BO3/yXa MPU KOMHATHOW TeMIEpaType B MO-
JEKYJISIPHOM pexume?

[IpoBOAMMOCTE OTBEPCTHUS JIJI1 BO3yXa MPU KOMHATHON TEeMIIepaType B MO-
JIEKYJISIPHO-BSI3KOCTHOM PEKUME?

[IpoBogMMOCTH TPYyOONPOBOJA JJIsl BO3AyXa MPU KOMHATHOW TeMmIlepaType B
BSI3KOCTHOM peXuMe?

[TpoBOIMMOCTE KpyTJIOTO TPYyOOIIPOBOJIA JIJIsi BO3AyXa MPU KOMHATHOW TEM-
nepaType B MOJICKYJISIPHOM pexxume?

[IpoBogMMOCTH TPYyOOINPOBOJA JJIsl BO3AyXa NMPU KOMHATHOW TeMmIlepaType B
MOJIEKYJISIPHO-BA3KOCTHOM PEKUME?
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7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB /sl MOJATOTOBKH K 3a4eTy
He npenycMoTpeHO yueOHBIM TIaHOM

7.2.5 TllpumepHblii NepevyeHb BOMPOCOB ISl MOATOTOBKH K IK3aMeHY

BakyyMm u naBieHue.

I"a30BbIe 3aKkOHBI: 3aKOH JlabTOHA, 3aKOH bolns—Mapuorra, 3aKk0H ABO-
raapo, 3akoH I eu-JIroccaka, 3axon lapas.

Pacrnipenenenue MoJeKys raza 1o CKOpocTsIM U CpeiHed JIIMHA CBOOOIHOTO
Iy TH.

B3anmonencTBrue 1a3oB € TBEPABIMU TEJIAMM: IOIJIOIIEHUE U BBIACICHUE
ra3oB TBEPABIMU TEJIAMU, aJICOPOIIHS U 1ecOpOIIHsI Ta30B.

PacTBOpuMOCTS, Tazoconepkanue, 1u¢Gy3us, IPOHUIIAEMOCTb.

Paznnunii Mexxy ra3o0M U IIapoOM.

SBneHHsI mepeHoca: BSI3KOCTHOE TPEHHE, NMEPEHOC TEIUIOTHl B BaKyyMe,
muddy3us B razax.

Pexxnmpl TeueHUs Ta30B: BA3KOCTHBINA, MOJEYJSAPHO-B3KOCTHBIM, MOJIEKY-
JISIPHBIN.

Knaccudukanus, oCHOBHbIE MapaMeTpbl U XapaKTEPUCTUKHU, 00JIacTU JAei-
CTBHSI BAKYYMHBIX HaCOCOB.

MexaHndeckue BaKyyMHBIE HACOCBHI C MACJIEHBIM YIJIOTHEHHEM: MPUHLIHII
JEeNCTBUSL, MapaMETPhl U XapaKTEPUCTUKHU, pabouune KUJIKOCTH JJIsl HACOCOB,
KOHCTPYKLIMH, Ta300aJJTACTHOE YCTPOMCTBO U OTKAYKa KOHACHCUPYIOIIUXCS
I1apOB, PAKTUYECKUE YKa3aHHUS 110 IKCILTYaTALMH.

JIByXpOTOpHBIE BaKyyMHBIE HACOCBHI: IPUHIMI ACUCTBUSA, KOHCTPYKLUS U
XapaKTEPUCTHKH, IPAKTUYECKUE YKA3aHUS 110 SKCILTyaTal[uu.
MonekynspHas OTKauKa: KOHCTPYKIMS MOJIEKYJSIDHBIX HAacCOCOB, XapaKTe-
PUCTHKH TYpOOMOJIEKYJISIPHBIX HACOCOB.

CrpyliHblE HACOCHI: IPUHLHNII AEHUCTBHS, KOHCTPYKIIMU U XapAKTEPUCTHUKH,
MIPAKTUYECKHUE YKA3aHUS 10 IKCILTYaTaLNH.

ACOpOIMOHHBIE HACOCHI: TIPUHIIUI ICHCTBHUA.

HcnaputenbHple reTepHblE HACOCHI: NPHUHIMI JEUCTBHSI, KOHCTPYKUUU W
XapaKTEPUCTUKH.

DIEeKTpOAYrOBbIE HACOCHI: IPUHIMI JEHCTBUSA, KOHCTPYKIIMU U XapaKTEPHU-
CTHUKU.

MoHHO-reTepHbIe HACOCHI: IPUHIUI JECHCTBUSI, KOHCTPYKIUU U XapaKTEpH-
CTHKH, TPAKTUYECKHUE YKA3aHUS 110 SKCIUTYyaTallUH.

MarsuTHbI€ 3JIEKTPOPA3PSIAHBIE HACOCHI: IPUHIUI ACHCTBUSA, KOHCTPYKLIUHN
U XapaKTEPUCTUKH, IPAKTHYECKUE YKA3AHUS 110 IKCILTyaTalUH.
KonneHcannoHHble HaCOCHI: MPUHLMI ACHUCTBHSI, KOHCTPYKIIMM U XapaKTe-
PUCTHUKH.

KpuocopOuroHHbie HACOCHI.

KoHCTpyKIIMOHHBIE MaTepuaibl: METAJJIBI U CIUJIAaBbl, HE METAJNIMYECKHUE
MaTepUAJIbI.

KoMMmyTannonHas anmnapaTypa: OCHOBHbIE TPEOOBaHMUS.
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YcrpolicTBa j1st HaIycKa ra3a B BAKYYMHBIE CUCTEMBI (HaTEKaTeIn ).
DneMeHThl BaKyyMHBIX CHCTEM: Pa30OpHble U HE pa300pHbIE BAKYYMHBIE
COEIMHEHHUSI, YCTPOUCTBA ISl Mepeay JIBHXKEHUSI, SJICKTPUUYECKUE BaKy-
YMHBIE BBO/Ibl, CMOTPOBBIE CCTEMBI.

Metobl ¥ pUOOPHI JIJIs U3MEPEHUS OOITUX TaBICHUH.

U-oGpa3Hbie BaKyyMMETpHI.

KommpeccronHbie BakyyMMETpHI: 00Illee ONMHMCAaHWE W TMPUHIUI PadoThI,
0COOEHHOCTH KOMIIPECCHOHHOTO BaKyyMMETpaA.

JHedbopmarrionHbIe TPe0Opa30BATENH.

TemoBbie TpeoOpa3zoBaTEINH.

TepmormnapHbie BaKyyMMETPHI.

MarsuTHbI€ JIEKTPOPaA3PATHbIE BaKyyMMETPHI.

PanuounsoromnHsie nmpeoOpazoBareny.

[TpubGopsI 17151 M3MEepeHUs MapIuaIbHBIX JaBICHHUH rasa.

MeTonpl TeUEeHUCKaHMs: METOJ ONPECOBKH, JTIOMHHECIICHTHBIA METOJ, WC-
KpOBOM TeUencKaTelb U MaHOMETPHUYECKUH METOJ, METOJ TEIJIOBOTO Ma-
HOMETPHUYECKOTO MpeoOpa3oBaTelis, MeToj, BhICOKOBa-KyyMHOTO MaHOMET-
pUYECKOTO Mpeodpa3oBaTensi, rajlOreHHbIM W MacC-CIEKTPOMETPUYECKHMA
TEYEUCKATEITH.

[TpUHITUTIBI TOCTPOCHUS BAKYYMHBIX CHCTEM.

O6opynoBanue aisa otkauku DBII.

O6opynoBanue Jjisi HAHECEHUSI TOHKUX TUICHOK.

OcHoBHBIE TpEOOBaHUS, IPEIBSBIAEMbIEC K BAKYYMHBIM CHCTEMaM

7.2.6 MeToauka BbICTABJIEHHS] OIIEHKHU NMPHU NMPOBEJIeHUN MPOMEKYTOU-

HOM aTTecTAlluH

[IpomexxyTouHast aTTecTalrs OCYIECTBISETCS 10 HECKOIBKUM KPUTEPHUSM:
1. TecTupoBaHue MO TEMaM Kypca TECT-3adaHUsl.

Onenka «HeynoBIE€TBOPUTENBHO» CTAaBUTCS B Cllydae, €CiIu CTYJIEHT OTBE-
TUJ NpaBIbHO Ha 40% BONPOCOB U MEHBIIIE.

OueHka «Y IOBJIETBOPUTEIBHOY» CTABUTCS B CIIy4ae, €CIU CTYJEHT OTBETHII
npaBwibHO Ha 40-60% BOmpOCOB.

Onenka «XOopouio» CTaBUTCA B ClIydae, €ClIu CTYJEHT OTBETHJI MPABUIIBLHO
Ha 60-80% BompocoB.

Ouenka «OTIUYHO» CTABUTCA, €CIU CTYAEHT OTBETWJ NpaBwibHO HaA 80%
BOIIPOCOB U OoJiee.

2. OTBETHI HA CEMUHAPCKUX 3aHATHSX 10 TEME Kypca.

3. [loaroroBka u 3ammTa KypcoBOTO MPOEKTA.

4. DK3aMeH.



7.2.7 IlacniopT OLIEHOYHBIX MATEPHAJIOB

Ne Kontpomupyemsie pasne- | Kox konTponupyemoit | HaumeHoBanue
/o JIbI (T€MbI) JTUCHUTUIUHBI KOMIETEHIIUM (WUJTU €€ | OLIEHOYHOTO Cpeji-
4acTH) CTBa
1 ["a30BbIE 3aKOHEBI JIIK-3, OIIK-8 Tecr, YCTHBIN
OTIPOC, K3aMEH
2 Bzaumopeiicteue razos | JI1K-3, OIIK-8 Tecr, YCTHBIN
C TBEPABIMHU TEJIAMU OTIPOC, IK3aMEH
3 SIBnenus nepeHoca JIIK-3, OIIK-8 Tecr, YCTHBIH
OTIPOC, DK3aMEH
4 BakyyMmHbIe HacoChl AIIK-3, OIIK-8 OTBeThl Ha CEMHU-
HApCKOM 3aHSTHH,
3a1mTa nabopa-
TOpHBIX Nel 2, sk-
3aMeH
3) Koncrpykmmonnsie ma- | JITIK-3, OITK-8 OTBeThl Ha CEMHU-
TepHUaIbl U KOMMYTAaIlU- HApPCKOM 3aHSTHUH,
OHHas ammaparypa Ba- 9K3aMeH
KYYMHBIX CUCTEM
6 Mertonabl u npudops! aius | AI1K-3, OIIK-8 OTBeTbl HA CEMU-
U3MEpEHHUS OOIIHX JaB- HApCKOM 3aHSTHH,
JICHUH 3amura  Jrabopa-
TopHbIX Ne3, sk3a-
M€EH
7 MeToabl TEUEHUCKAHUS JIIK-3, OIIK-8 OTBeTHI Ha CeMH-
HApPCKOM 3aHSTHUH,
3amura  Jlabopa-
TopHbIX Ne4, sk3a-
MEH
8 Mertoabr u npudops! aiasa | AI1K-3, OIIK-8 OTBeTbl HA CEMU-
WU3MEPCHHUS IMapIrajb- HApCKOM 3aHSTHH,
HBIX JIaBJICHHUI rasa 9K3aMeH
9 [Tpunuune! moctpoenus | AITK-3, OIIK-8 OTBeThl Ha CEMHU-

BAaKYYMHBIX CUCTEM

HapCKOM 3aHATHH,
9K3aMCH

IICCTBJLCTCA IMPOBEPKA TECTA DK3aMCHATOPOM M BBICTABJISICTCS OLICHKA COIJIaCHO

7.3. MeToan4eckne MaTepuaJibl, OnpeaeJsiiomue Npoueaypbl OleHnBa-
HHSI 3HAHUI, yMEeHUIi, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH

TecTupoBaHWe OCYIIECTBISIETCS C WCIOJIb30BAHMEM BBIJAHHBIX TECT-
3a7aHui Ha OyMmakHOM Hocutene. Bpems tectupoBanus 30 MuH. 3atem ocCy-

MCTOJMKH BBLICTABJICHUA OLCHKH ITPU IIPOBECACHUHU HpOMC)KyTOqHOﬁ aTTeCTaluu.




Ha cemuHapckom 3aHSTHUM OTBETHl OCYLIECTBISIOTCS YCTHO MO TEMAaTHKH
3aHATHSA B PE3YJIbTATE€ CaMOCTOSITENIBHOTO MOMCKAa MH(POpPMALMU B paMKax CaMo-
CTOATENIBbHON pabOThl BHE ayAUTOpPHOro BpeMeHu. [lo TeMe noknana 3a1a0Tcs Bo-
IPOCHI U IPOUCXOAUT 00CYKI€HNE NPECTABICHHOTO MaTepuaa B IpyIIie.

JIaGopatopHble paOOTHI 3AIMILAIOTCS MHIMBUIYAJIbHO IIyTEM OIpPOCa TEO-
pETHUYECKOr0 Marepuana paboThl U NPAKTHYECKHUX PE3YJbTaTOB, MPELYCMOTPEH-
HBIX MPOTPaMMO B X0JI€ BBIIIOTHEHUS JabopaTopHOil padoThl. [Ipnbnu3uTenbHbIN
IIEpEYEHb BOIPOCOB MPEJICTABIEH B METOJMYECKOM YKa3aHUHU K BBITOJHEHUIO pa-
OOTBHI.

3ammuTa KypcOBOTO MPOEKTa OCYIIECTBIISETCS COIVIACHO TpeOOBaHUIM,
IpeIbsBISEMbIM K paboTe, ONMUCAHHBIM B METOAMYECKUX MaTepuaiax. [IpumepHoe
BpEMs 3allUTHI HA OJJHOTO CTYJEHTa COCTaBIsIeT 20 MUH.

OK3aMeH

8 YYEBHO METO/IMYECKOE U UTHO®OPMALIMOHHOE
OBECHHEYEHUE JNCIHUIIJIMHBI

8.1 IlepeueHnb y4eOHOIi JUTEPATYPHI, HEOOXOAUMOI /1JI51 OCBOEHHS JTUC-
HUIIMHBI

1. 621.5 C 412 CutHukoB, A.B. ®u3nyeckne OCHOBbI BAKYYMHOM TEXHUKH :
VYu4eb. nocobue. - Boponex : ®I'bOY BIIO "Boponexckuii rocy1apcTBeH-
HBIM TexHuyeckuid yausepcutet'”, 2011. - 81 c. - 73-92; 250 »k3.

2. 621.5 C 412 CutHukoB, A.B. JlaGopatopHblii MpakTUKyM MO OCHOBaM Ba-
KYyMHOM TEXHUKH : YueOHO-MeToanueckoe nocodue. - Boponex : ®I'bOY
BO "BopoHexckuii rocy1apcTBEHHbIN TeXHUUECKu yHuBepcutet'", 2016. -
79 c. - 141-66; 250 k3.

3. 621.5 C 412 CutnukoB, Anekcanap Bukroposuu. Pacuer mporieccoB oT-
KAuK{ BAaKYyMHBIX T€XHOJOTHYECKUX YCTAHOBOK [DJIEKTPOHHBINA pecypc] :
yuebHoe nocodue / @PI'BOY BO "Boponex. roc. TexH. yH-T", Kad. HU3HKH
TBEPAOTO Tena. - BopoHex : BOpPOHEKCKHI TOCYHapCTBEHHBIA TEXHHUYE-
ckuil yausepceurer, 2017. - 91 c.

4. 621.5 I 548 Illemmn, E.Il. BakyymHble TeXHONOrMM : Yuebd. mocodue. -
Yebokcaper : UuTemnekt, 2009. - 504 c. - (Pu3TexXOBCKUil YYCOHHK). -
ISBN 978-5-91559-012-9 : 571-00.

5. INandunosuy, K.b. ®usnueckue 0CHOBBI BaKYyMHOW TEXHUKH [DJIEKTPOH-
HbI pecypc] : yueOHoe mocobue / A.X. CaawixoB; I1.U. Bynapun; K.b.
[TandunoBuu. - Kazanp : KazaHckuii HallMOHAJIbHBIA HMCCIIEI0BATEIBCKUM
TexHosornueckuit yaupepcutet, 2008. - 136 ¢. - ISBN 978-5-7882-0647-9.
URL.: http://www.iprbookshop.ru/63531.html

6. UBanos, B.1. BakyyMHas TexHuka [DJIeKTpOHHBIA pecypc] : yueOHOe IMOo-
cooue / B.W. MBanoB. - Cankr-IletepOypr : Yausepcurer U'TMO, 2016. -
129 c. URL: http://www.iprbookshop.ru/65805.html

7. Jlorunenko, E.B. COopHUK 3a7a4 MO BaKyyMHOUN TE€XHUKE [DIEKTPOHHBIN
pecypc] : 3amaunuk / B.W. UBanos; E.B. Jlorsunenko. - Cankt-IletepOypr :



http://www.iprbookshop.ru/63531.html
http://www.iprbookshop.ru/65805.html

YHuBepcUTeT NTMO, 2015. - 40 C. URL:
http://www.iprbookshop.ru/68112.html

8. 621.5 P 64 Pozanos, JI.H. BakyymHble MamuHbl ¥ yCTaHOBKU. - JI. : Ma-
muHOCTpoeHue. Jlenunrp. ota-uue, 1975. - 336 c.

9. 621.5 T" 499 I'mopranze, A.JI. BakyymHas TexHuka : Yue0. mocobue. - Bo-
ponex : BI'TII'K, 2008. - 103 c.

10.621.38 b 447 bensie, H.B. PacueT BakyyMHBIX CHUCTEM B IpuMepax : YueoO.
noco6ue. - Boponex : TOYBIIO "Boponexckuii rocy1apcTBEHHBINH TEXHH-
yeckuit ynusepcuter”, 2011. - 121 c. - 119-00; 250 sk3.

8.2 Ilepeyenr HMHGOPMAUMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX NPH
OCYIIEeCTBJIECHMH 00pa30BaTeJbHOIO Ipouecca Mo JUCHUILUIMHE (MOAYJI0),
BKJIIOYAS NepevYeHb JMIEH3HOHHOT0 MPOrPaMMHOI0 00ecre4eHusi, pecypcoB
UH(OPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu « MHTEepHeT», COBPEeMEHHBbIX
npogeccuoHaIbHbIX 023 JAHHBIX 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

Microsoft Word, Microsoft Excel, Internet Explorer.

9 MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXOINMASA
JJIAA OCYIMECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLECCA

Jlist mpoBeieHusi 1a0OpaTOPHBIX 3aHITHM HEOOXoAMMa ayAuTOPHs, OCHAa-

IIeHHas BaKyyMHBIM oOopynoBanueM. (aymutopun 030, 024 mepBoro kopiryca
BI'TY)

10. METOANYECKHUE YKA3ZAHUA JJIA OBYUYAIOIIIUXCA ITO
OCBOEHMIO JTUCHHUIIJIMHBI (MOY JIS)

[To mucuuminHe «®DuU3n4eckrue OCHOBBI BAKYYMHOW TEXHUKW» YHTAKOTCS
JICKIIUH, TIPOBOASTCS MPAKTUYECCKUE 3aHATHUS, TA0OPATOPHBIE paOOTHI, BHITTOTHSIET-
CA KypCOBOM MPOEKT.

OcHOBOI HM3y4YeHUS! TUCHUIUIMHBI SIBISIOTCS JIEKIIMH, HA KOTOPBIX H3Jiara-
I0TCSl HaumOoJiee CYIIECTBEHHbIE U TPYAHBIE BOMPOCHI, a TaKXKe BOMPOCHI, HE
HaIleIITue OTPAKEHUS B YICOHOM TUTEepaType.

[IpakTyeckre 3aHATUS HaIpaBJIEHbl Ha NPHOOpPETEHHE MPAKTHYCCKUX
HABBIKOB OINEPUPOBAHUS C COBPEMEHHBIMU 0a3aMH JIAaHHBIX JIJIi O3HAKOMIJICHHS C
BaKyyMHBIM 000pY/I0BaHUEM MTPOU3BOJIUMBIM B HACTOSAIIEE BPEMSI.

Bousibiioe 3HaueHME MO 3aKPEIICHUIO U COBEPIICHCTBOBAHUIO 3HAHUN UMEET
caMocCTosTeNIbHas paboTa cTyneHToB. MHpopMaliuio o Bcex BUAaX CaMOCTOATEIb-
HOU pabOoTHI CTYICHTHI MOJTYYalOT HA 3aHATHUSX.

Meronuka BBITIOJTHEHHUS KYpPCOBOTO TIPOCKTa U3JIOKEHa B  y4eOHO-
METOJMYECKOM MOCOOMH. BBIMOMHATH 3Tambl KYpCOBOTO MPOEKTA JOJDKHBI CBOE-
BPEMEHHO U B YCTAHOBJICHHBIE CPOKH.


http://www.iprbookshop.ru/68112.html

KoHTpone ycBoeHus Marepuana AUCLUUILIMHBI IPOU3BOIAUTCS IPOBEPKOU
KypPCOBOI'O IIPOEKTA, 3aIIUTON KypcOBOTO npoekra. OCBOCHUE NUCLUILINHBL OLle-
HUBAETCS HA DK3aMCHE.

Bun yuebnbIx JlesaTenbHOCTD CTyIEHTA
3aHATHHU
Jleknsa Hanucanne kxoHCIEKTa JEKIMI: KPAaTKO, CXEeMaTUYHO, MOCIIEI0BATEIHHO

(UKCUPOBaTh OCHOBHBIE TIOJIOKEHUS, BBIBOIBI, POPMYIMPOBKH, 00001I1E-
HUA; NTOMCYATh BAXXHBIC MBICJIA, BBIACIIATH KIIFOYCBLIC CJIOBA, TCPMHHBI.
[IpoBepka TEPMHUHOB, MOHATHI C MOMOILIBI SHIMKIONEANM, CIIOBApPEH,
CTIPAaBOYHHUKOB C BBHINMKCHIBAHWEM TOJIKOBaHUI B TeTpaab. OO03HaueHue
BOIIPOCOB, TEPMUHOB, MaTepuaia, KOTOPbIE BbI3bIBAIOT TPYAHOCTH, TOUCK
OTBETOB B PEKOMEHAYEMOH JuTeparype. Eciu caMoCTOATENbHO HE yaaeT-
csl pa3oOparbcsi B MaTepHayie, He0OX0AUMO CHOPMYITHPOBATH BOIPOC U
3aaThb MPENIoAaBaTCII0 HA JICKIIWHW WJIM Ha IPAKTUICCKOM 3aHATHUH.

[IpakTnueckue KoHcnekTrpoBaHue peKOMEHIyeMbIX UCTOYHHKOB. PaboTa ¢ KOHCIIEKTOM
3aHATUSA JIEKIIMI, TOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM, IIPOCMOTP pe-
KOMEHYEMOM JIMTEPaTyphl, OATOTOBKA JOKJIAIO0B 110 TEME 3aHSTHSL.

Jlaboparopupie | OdopmiieHre TEOPETUUECKOW U MPAKTUIECKON YacTu padboThl. BeimonHe-
paboThI HUE MPAKTUYECKON yacTu JabopaTtopHoi paboTbl. Crnaua mabopaTOpHOI
paboTHI.

[Monroroska k k- | IIpy moAroToBke K SK3aMeHy HEOOXOAMMO OPHUEHTHPOBATHCS Ha KOH-
3aMeHy CIIEKTBHI JICKIIUI, pEKOMEHAYEMYIO JINTEPATypy.




AHHOTANIUA

K paboueii mporpaMMe AUCIUILTAHBI
b1.B.O/I.1 «®u3nueckue OCHOBBI BAKYYMHON TEXHUKU»

Hamnpapnenue noaroroBku (cnenuanbHocth) 16.03.01 Texnuueckas dusuka
Hamnpasnennocts (mpoduis, cienuanmzanus) dusndeckas 37eKTPOHUKA
KBanudukanus (cTeneHs) BEITYCKHUKA OakanaBp

dbopma oOyueHus OdYHas

CPOK OCBOEHHS 00pa30BaTENbHOM MporpamMmbl 4 roaa

roa Hayaia moarortosku 2018

Heab 1 3a72a4M U3yYeHUs] JUCUMILIMHBI: LEJIbIO JUCLUIIINHEI ABJISICTCSA O3HA-
KOMJIEHHE CTYJEHTOB € (PU3MUECKUMHU IIPOLIECCAMU MIPOUCXOAAIIUMU B pa3psKeH-
HBIX CpeJlaX, TEXHOJIOTUEN MOyuyeHHUsI BaKyyMa, 0COOEHHOCTSMHU BaKyyMHBIX
HACOCOB U KOHCTPYKLMSAMH BaKyyMHBIX CUCTEM, a TAKKE PACYETOM BAKyyMHBIX
CUCTEM.

[lepeuenb popMHUpyEMbIX KOMITETSHITUIA:

JIIK-3 CriocoOHOCTBIO UCTIOIB30BATh (PYHIAMEHTAIbHbIE 3aKOHBI OCHOBHBIX
npo¢eCCUOHANIBHBIX JUCIUIUIMH BRIOpAHHOTO Mpoduiist B IpodeccroHaaIbHOM Je-
SITEIbHOCTH.

OI1K-8 CriocoOHOCTBIO CaMOCTOSTEILHO OCBaUBATh COBPEMEHHYIO (PHU3UYECKYIO,
AHATUTHYECKYIO M TEXHOJIOTHYECKYIO anmnaparypy pa3IudHOro Ha3HAYCHUS U pa-
0oTaTh Ha HEH.

OO6m1ast TPyI0€MKOCTh JUCIUIIIAHBI 3€T: 5 3€T.
dopma UTOTOBOT'O KOHTPOJIS 110 AUCIUIIIMHE: YK3aMEeH, KypCOBOM MPOECKT.



6 Jluct perucrpanyuv U3MeHeHU

[Toanucek 3aBenyro-

Ne . flata BHe- niero kadenpoi, ot-
[lepeyeHh BHOCUMBIX U3BMEHEHHUIN | CEHUS W3- .
/i . BETCTBEHHOM 3a pea-
MEREHIH au3anuio OITOIT
1 Axrtyanu3upoBas paznen 8.2 Bua- | 31.08.2019
CTH COCTaBa MCIOJIb3YEMOTO JIH-
IIEH3MOHHOTO MTPOTPaAaMMHOTO '/
obecrieueHrst, COBPEMEHHBIX ITPO- e /, /
dbeccroHAIBHBIX 0a3 TAaHHBIX U
CIPaBOYHBIX HH(POPMAIIMOHHBIX
CHCTEM
2 Axrtyanu3upoBas paznen 8.2 Bua- | 31.08.2020

CTH COCTaBa MCIOJb3YEMOTO JIH-
IIEH3MOHHOTO MTPOTrPaAaMMHOTO
obecrieueHrst, COBPEMEHHBIX TPO-
dbeccroHAIbHBIX 0a3 TAaHHBIX U
CIIPaBOYHBIX HMHPOPMAITMOHHBIX
CUCTEM
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