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1. HEJIM U 3AJIAYU TUCHUITJINHBI
1.1. eau auCHUILTHHBI
L{enpr0 TUCIUIUTHHBI SBJISETCS 00eCIeYeHUE H3yUSHHUS CTYICHTaMH IIPOIIECCOB,

NPOUCXOMAIINX B Pa3psHKECHHBIX Cpelax, OCOOCHHOCTSIMH BaKyyMHBIX HAacOCOB,
METOJIMK M3MEPEHUs CTEIECHU Pa3psHKCHUS M KOHCTPYKIHMSIMHU BaKyyMHBIX CHCTEM H
HABBIKOB B TEXHOJIOTHH ITOJTYyYEHHUS BaKyyMa U pacyeTa BaKyyMHBIX CUCTEM.

1.2. 3agauu ocBoeHUA TUCHHUILITHHBI

N3y4yenune 3ak0HOB (PU3UKH pa3psKEHHBIX TA30BBIX CPEN, OCBOCHUE MPUHIIUIIOB
paboThl W KOHCTPYKIIMA pPa3IWYHBIX BaKyyMHBIX HACcOCOB, MPHUMEHHMOCTH
KOHCTPYKITMOHHBIX MAaTE€pUajOB, MPUMEHUMOCTH ¥ KOHCTPYKIIMOHHBIE OCOOEHHOCTH
KOMMYTAIIMOHHOW amnmaparypbl [JIsi BAaKyyMHBIX CHCTEM, MPHUHIIUIOB pPabOThI U
MPUMEHUMOCTH Pa3IUYHBIX METOJIOB M MPUOOPOB ISl U3MEPEHHS OOIMUX JTaBIICHUM,
METOJ/IOB TEUEHCKAHWSI, METOJIOB M MPUOOPHI I U3MEPCHHUSI MAPIUATBHBIX JaBICHUN
ra3a U IPUHIIUIIOB IIOCTPOCHHS BAKYYMHBIX CUCTEM.

2. MECTO JUCHUIIVINHBI B CTPYKTYPE OIIOII
JucuunnuHa «BakyyMHas TEXHHMKa» OTHOCUTCA K JUCLHUIUIMHAM 4YacTH,

dhopMupyemMoil ydacTHUKaMHU 00pa30BaTeNIbHBIX OTHOIICHUH (JIUCIIUILIMHA 10 BBIOOPY)
osoka b1.

3. HEPEYEHD IIVIAHUPYEMBbIX PE3YJBbBTATOB OBYYEHUA 11O
JAUCHUIIJIMHE
[Ipouecc wu3yuyeHuss AMCUMIUIMHBI «BakyymMHas TEXHHKa)» HalpaBi€H Ha
(dbopMUpOBaHUE CIETYIOMINX KOMIETSHIIUMA:
[1K-4 - CriocoOeH y4acTBOBaTh B peaju3alMM TEXHOJOTMYECKHUX MPOLECCOB B
paMKax IUIAHapHOW TEXHOJOrMH, OOECHEeYMBAIOIIUX CO3JAaHUE MOHOJIUTHBIX
MHTETPAJIbHBIX CXEM

Pe3yabTaThl 00y4eHnsl, XapaKTepHU3yolue

Komnerenuus
chopMHpPOBAHHOCTH KOMIIETEHIUH

I1K-4 3HaTh:

- (U3UYeCKue 3aKOHBI, TMPOUCXOIAIINE C Ta3aMd B
Pa3psHKEHHOM COCTOSIHUM,

- (pu3nyeckue mMpoIecchl, MPOTEKAIOIINE B BAKYYME;

- HOMEHKJIATYPY U XapaKTEPUCTUKU W3JCIUN W
o0opynoBaHue, MpeAHa3HAYCHHbIC IS BaKyyMHBIX -
YCTAaHOBOK  BBIMYCKAEMOM  OTEUECTBEHHOH U
3apy0eKHOW MTPOMBINIIICHHOCTHIO;

- TPUHIMIBI TIOCTPOSHUSI BAaKYyMHBIX CHCTEM M HX
pabdoTy.

YMmern:

- TMPUMEHSTH 3aKOHbI (U3MKH BaKyyMa ISl pacueTa
OCHOBHBIX IaPAMETPOB BAKYYMHOU CUCTEMBI;

- HpI/IMeHﬂTb (I)I/IBI/I‘-IGCKI/IC HpI/IHHI/IHBI BBaHMOHCﬁCTBHH
rasoB C TBepI[bIMI/I TCJIaMU OJIs1 HpOBKTHpOBaHI/IH




YCTAaHOBOK CBEPXBBICOKOI'O BaKyyMa;

- YUYWTHIBaTh TEHJCHLMU Pa3BUTUS BaKyyMHOMU
TEXHUKHU;

- paboTaTh HAa BaKyyMHBIX YCTaHOBKAaxX pa3iUYHBIX
KOHCTPYKLHM;

- UCIIOJIb30BaTh TEXHUYECKUE CPEICTBA KOHTPOJIS
BaKyyMa Il ONPEAETEHNS] OCHOBHBIX [TAPAMETPOB -
TEXHOJIOTMYECKOr0 Ipolecca.

Baaners:

- METOoJaMu pacyeTa OCHOBHBIX IIapaMETpPOB
BaKyyMHBIX CUCTEM U YCTaHOBOK;

- CHOCOOHOCTBIO ~ CaMOCTOSITEJIBHO ~ OCBauBaTh
COBPEMEHHOE BaKyyMHO€ 000pYy1I0BaHUE Pa3IMYHOTO -
Ha3HA4YeHUs U pabOTaTh Ha HEW;

- HaBblKaMM  paboOTl  Ha  00OpyIOBaHUM,
OPEIHA3HAYCHHOM JUI  JOCTHIJKEHMsI BakKyyma M
KOHTPOJIS JABJIEHUs Pa3psKEHHOM Ta30BOM CPEBI;

- HaBbIKaMU Pa3pabOTKH U BEIOOpA BaKyyMHOI
CHUCTEMBI.

4. OBBEM JUCHUIIJINHBI

OO6m1as Tpy1I0€MKOCTh JUCIUIUINHBI « BakyymMHas TEXHUKa» COCTaBIIsIET S 3.€.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATHN

o4yHasi popma 00yueHust

. Bcero | Cemectpsl

Buasl yueO6HOM paboThI 4ACOR 4
AYJAUTOpPHBIE 3aHATHS (BCET0) 90 90
B Tom uncre:
Jlexmmm 36 36
[Tpaxtuueckue 3anstus (I13) 36 36
JlabopaTtopHsbie pabotsl (JIP) 18 18
CaMocTosiTeJibHasi padoTa o4 o4
KypcoBoii npoekt + +
Yacel Ha KOHTPOJIb 36 36
Bu bl mpoMexKyTOYHOM aTTeCTalkH - YK3aMEH + +
OO611ast Tpy10€MKOCTb:
aKaJIEMUYECKHAE YacChl 180 180
3a4.el. 5 5

5. COAEPKAHME JJMCHUTLTAHBI (MOIYJIST)

5.1 Copep:xkanmue pa3esoB JUCHUIUIMHBI M pacnpeaeeHue TPYAOEMKOCTH

110 BUJAaM 3aHATHH

ouyHasi popma o0OyueHust



HaumenoBanue TeMbl

Conepxanue paszena

Jlekiy

[Ipax
3aH.

JIab.
3aH.

CPC

Bceero,
yac

T"a30BEIC 3aKOHBI

Ucrtopus pa3BUTHUA
BaKyyMHOM  TEXHHKH.
[Ipumenenue Bakyyma B
HayKe W TEXHHKE.
[TonsTe o Bakyyme u
JIaBJICHUM. T"a3oBbIe
3aKOHBI: 3aKOH
JlanbpTOHa, 3aKOH
boitns—Mapuorra,
3aKOH ABOTrajpo, 3aKOH
T'eit-JIroccaxa, 3aKOH
aps. YacroTa
coyaapeHui MOJIEKYJT
raza ¢ TMOBEPXHOCTHIO U
€IMHULIBI JIaBJICHHSL.
Pacnpenenenue
MOJIEKYJ rasa o
CKOPOCTSIM. Cpennsis
JUIMHA CBOOOIHOTO
TyTH.

BsaumoeiicTBue ra3os ¢
TBEPIBIMU TEIAMHU

B3aumoneiicTBue razos
C TBEPABIMH TEJIAMHU:
MIOTJIOIIEHNE U
BEIJICJICHUE Ta30B
TBEPIBIMHU TEJIAMH,
anco0IHs U TECOOLHS
ra3oB. ®usnyeckas
ancopOoIws.
Xumuueckas
ancopOrwmst. JlecopOuusi.
PactBOpuMOCTS,
ra3ocoiepKanue,
auddysus,
npoHuaeMocts. He
CTallMOHAPHBIN MpoIecc
nupdysun. JlaBnenue
MapoB ¥ JHCCOIHAIUSL
OKHCIIOB METAJUIOB.
INonsTusi raz U map.
JlaBnenue nmapos
METaJUIOB

SIBnenus nepenoca

BsizkocTHOE TpeHue,
MEPEeHOC  TEIUIOTH B
Bakyyme, muddysus B
razax. Pacuer
XapaKTePUCTHK TECUCHUS
raza METOAAMHU
MCXaHUKH  CIUTOIIHOU
cpenpl. Teuenue ras3oB
yepes OTBEPCTHSI.
Teuenue razoB B
TpyOOIpPOBOIAX

12

16

BakyymHbIe Hacochl

Knaccudukanus,
OCHOBHBIC MMApPaMETPhl 1
XapaKTCPUCTHKH,
00J1acTh IEHACTBUS

12

32




BaKyyMHBIX HAaCOCOB.
Mexanuueckue
BaKyyMHBIE HAacOCHl C
MAacCIIEHBIM
VIUIOTHCHUEM: TMPHHIIUI
JIeHCTBUS, MapaMeTphl U
XapaKTCPUCTHKH,
pabodune KUAKOCTH IS
HACOCOB, KOHCTPYKIIHH,
ra3o0amracTHOE
YCTPOMCTBO W OTKayka
KOH/ICHCHPYIOIITUXCS
MapoB,  MNPaKTHYECKUE
yKa3zaHHUA 1o
9KCILTyaTaIH.
JIByXpoTOpHEIE
BaKyyMHBIC HACOCBI:
TIPHUHITUIT JIEUCTBHSA,
KOHCTPYKIIHS u
XapaKTePUCTHKH,
MIPAKTUYECKHE YKa3aHUSI
(o) SKCIUTyaTaIuH.
MonnexynspHasi OTKauKa:
KOHCTPYKIHS
MOJICKYJISIPHBIX HACOCOB,
XapaKTCPUCTHKH
TypOOMOJICKYISPHBIX
HacoCOB. CrpyiiHbie
HACOCBI: TIPUHITUIT
NefcTBUSA, KOHCTPYKIIHU
u XapaKTePUCTUKH,
MIPAKTUYECKHE YKa3aHUSI
(o) SKCIUTyaTaIuHm.
AnCopOIMOHHBIE
HAaCOCBI: TIPUHITUIT
JIEHCTBUSL.
HcnapurenbHbie
TeTCPHBIC HACOCBI:
TIPUHITUIT JIEUCTBHS,
KOHCTPYKINH u
XapaKTCPUCTHKH.
DNEKTPOyrOBbIC
HACOCHI: TIPUHITAIL
NefcTBUSA, KOHCTPYKIIMU
u XapaKTCPUCTUKH.
HonHo-reTepHbIC
HAaCOCBI: TIPUHITUIT
JIEHCTBUS, KOHCTPYKIIMU
u XapaKTCPUCTUKH,
MIPaKTUIECKHE YKa3aHUSI
(o) SKCIUTyaTaIuHm.
MarnuTtHble
ANMEKTPOpPA3PSIHEIC
HACOCHI: TIPUHITAIL
JIEHCTBUS, KOHCTPYKIIMU




u XapaKTePUCTHKH,
MIPaKTUIECKUE YKa3aHUS
o JKCILTyaTaIlny.
Konnencannonusie
HACOCHI: TIPUHITUIT
JIEHCTBUS, KOHCTPYKIIMU
u XapaKTCPUCTUKH.
Kpuocopbumnonusie
HACOCHI.

KoHcTpyKunoHHBIE MaTEpPHAIIBI U
KOMMYTAIIMOHHAS amlmaparypa
BaKyyMHBIX CHCTEM

KoHcTpykumoHHbIe
MaTepuaibl, OCHOBHBIC
TpeboBaHusA. MeTauibl U

CIUTaBHI. He
METaJIHYCCKUE
MaTepHabl.
KommyTtanmnonnas
ammaparypa, OCHOBHBIC
TpeOOBaHUSI.
Kommyranmnonnas
ammaparypa Uil HE
MIPOrPEBAEMBIX
BaKyyMHBIX CHCTEM.
KommyTtanunonnas
arnmaparypa JUISt
MIPOTPEeBAEMBIX
BaKyyMHBIX CHCTEM.
VYcerpoiicTBa JUTSE
HaIycKa rasa B
BaKyyMHBIC CHUCTEMBI
(HaTekarenu).

DJIEMEHTHl BaKyyMHBIX
cuctem. Paz0opHble U HE
pa30opHBIE BaKyyMHBIC
COCTMHEHUS.
VYerpoiicTBa TSt
mepesayn  JABIKCHHS.
DIeKTpUUECKHe
BaKyyMHBIC BBOJIBL.
CMOTpPOBBIE CUCTEMBI.

14

MeTtonbl 1 IpUOOPHI IS
H3MEPEHHUs OOIUX JaBICHUN

Knaccudukarms
METOJIOB U ITPHUOOPOB
JUISl ©I3MEPEHHST O0ILNX
naBiaeHnn. JKUIKOCTHBIE
U-o06pasHbie
BaKyyMMETPBHI.
OtkpriThie U-00pa3Hbie
BaKyyMMETPBHI.
3akpsiThie U-00pazHbie
BaKyyMMETPBHI.
Kommpeccronnsie
BaKyyMMETpBI: o01iee
OINHUCAHUE U MPUHIIMIT
paboThI, 0COOCHHOCTH

10

22




KOMIIPECCHOHHOTO
BaKyyMMeTpa.
JlehopmanmoHHbIe
peoOpa3oBaTeiy.
TemnoBbie
npeoOpa3oBaTeIH.
BaxyymmeTpsl
COTPOTHUBIICHUS (PEKUM
MTOCTOSIHCTBA
TEeMITepaTyphl).
TepMonapHsbie
BaKyyMMETPHI (PEKUM
ITOCTOSTHCTBA TOKA
Kakania). DJIeKTpOHHbBIE
npeoOpa3oBaTeIH.
MarnuTtHbIe
ANEKTPOPA3PSIHEIC
BaKyyMMETPBI: IPUHIIHIT
neicTBUsl. MarHUTHBIC
AMEKTPOpPA3PSIHEIC
BaKyyMMETPHI C
TTOBBIIICHHBIM BEPXHAM
TIPEesIOM U3MEPSIEMBIX
naBiieHU. MarauTHeie
ANEKTPOPA3PSIHEIC
BaKyyMMETPBI JJIs
MU3MEPEHUS CBEPXHU3KUX
TaBJICHUM.
CaMooYHIIaroIuecst
MarHUTHEBIE
ANEKTPOpPA3PSIHEIC
npeoOpa3oBaTemy.
OcoGenHocTn
MarHUTHBIX
ANEKTPOPA3PSIHBIX
BaKyyMMECTPOB.
PanunounsoromnHeie
npeoOpa3oBaTeIH.
[IpakTryeckue yka3aHus
IO AKCIUTYaTaIiH
IpHOOPOB IS
WM3MEPEHUS TTOTHOTO
JTaBJICHUSI.
IIpucoennnenue
MaHOMETPUYECKUX
npeoOpa3oBareieit k
BaKyyMHOMH cHCTEMe.
Orcyer naBieHUN.
Ouncrka u
obesraxuBaHue
npeoOpaszoBarenei.
CopbunoHHo-aecopome
KHBIE YPPEKTHI.
HNuepunoHHOCTE OTCYETa
nasienus. ['pagynpoBka




npeoOpazoBareneit st
M3MEpeHus 00X

JTaBJICHHM.

MeToapl TeUeHCKAHUS Meton OTIPECCOBKH.
JIroMuHECTIEHTHBIN
METO/T TEUCHUCKAHUSI.
Hckposoii METOJ
onpeeseHus TCUH.
Tl'anorenusrit METO/I
onpeaeseHus TCUH. 4 14
Ilouck
HETepPMETUIHOCTH
MaHOMETPUICCKUM
METOJIOM.

Macc-cnekTpomeTpuyec
KU METOJ OTpe/eieHus
TEYH.

MeTtonbl 1 IpUOOPHI IS
M3MEPCHUS MapIraIbHBIX
JIaBJICHMI ra3a

Knaccudukarms
ra30aHalln3aTOPOB:
YyBCTBUTEIBHOCTbD,
paspemarormas
CIIOCOOHOCTh, JUAIIO30H
aHAM3UPYEMBIX ~ Macc.
CrmekTp Macc | €ro
pacmudpoBKa.
CraTuctudeckne
MacC-CIeKTPOMETPEI.
CTaTucTU4eCKHit
Macc-CIeKTPOMETP c
pa3lcicHUEM HWOHOB B
MarHuTHOM moie. Bpems
IIPOJIETHBIN
MacC-CIEKTPOMETP
(XpOHOTPOH)
OMeroTpOHHBIH
HU3MEpHUTEITh
MapIHATEHBIX JaBICHHUH.
Ksapynonsusrit u
MOHOTIOJIbHBIN
MacCC-CIEKTPOMETPEI
(anekTpuUecKue
(GUIBLTPHI Macce).

14

[IpuHUHMIIBI TOCTPOEHUS
BaKyyMHBIX CHCTEM

[MpuHOMIBL TOCTpOEHUS

BaKyyMHBIX CHUCTEM.
O6mne TpeOoBaHUsI.
O6opynoBanue TUTSt
OTKa4YKH OBIL
O6opynoBanue TUTSt
HAHECCHUS TOHKHX
IUICHOK. OCHOBHEIC
TpeOoBaHus,

npeabsiaBiigseMac K

12

22




BaKyyYMHBIM CHUCTEMaM.

He MpOTpeBaeMbIe
BaKyyMHBIC CHUCTEMBI
OTKAagHBIX TIOCTOB.

IIporpeBaemslie
BaKyyMHBIE  CHCTEMBI

OTKa4HBIX HOCTOB.
BakyymHBIE  CcHCTEMBI
KapycenbHBIX u

KOHBEHEPHBIX  MAaIIuH
mas otkaukun  OBILL
BakyymHble  cucTembl

000pyI0BaHUS TUTSt
HaHECEHUS TOHKHUX
IUICHOK.
Hroro 36 36 18 54 144

5.2 TlepeuyeHsb J1aDOPATOPHBIX padoT
B cooTBeTcTBUY C Y4eOHBIM IJIAHOM OCBOCHHE AUCIMILIUHBI ITPEyCMaTPUBAET

BBITIOJTHEHHE JTa00OpaTOPHBIX paboT B 4 cemecTpe. CoaepikaHne BBITIOTHIEMBIX PabOT
npeACTaBieHo B yueOHo-MeToauueckom nocooun CutaukoB A.B., Kopones K.I'.,
Kanrun A.B. JlabopaTtopHbIil MpakTUKYM IO OCHOBAM BaKyyMHOM TeXHUKH BopoHex:

OI'BOYBIIO «BopoHexckuil rocy1apCTBEHHBIN TEXHUUECKUN YHUBEpCUTET», 2016.
79¢

1 | J/IaGopatopHas padora Ne 1 l3yyeHue KOHCTPYKUMM TpUHIMNA JEHCTBUS
MEXaHMYECKNX BAaKYyYMHBIX HAaCOCOB C MacyieHbIM yruioTHeHueM HBP-2M.

2 | JlabopaTtopuasi padora Ne 2 VI3ydyeHWe KOHCTPYKIIMHM W TPHHIUNA JCHCTBUS
muddyznonnoro nacoca H 250/2500

3 | JlabopaTtopuasi paG6ora Ne 3 l3yueHue KOHCTPYKIHMH W pabOTBI  JaMIIbI
BakyyMHOU TepmorapHoi [IMT-2 u namnbel BakyymMHOM noHu3armornHou [IMU-2.

4 | JlabopaTopHas padora Ne 4 MeTo/bl TeUEeHCKaHUS.

6. IPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBercTBUM ¢ yueOHBIM IJIJAHOM OCBOECHHE JUCLMILIMHBI IPEAYCMATPUBACT
BBIINIOJIHEHHE KYPCOBOT'O IIPOEKTA B 4 CEMECTpeE.
[IpumepHass TeMaTWka KypcoBOro IpoekTa: «Pacuer mpoueccoB OTKauku
BaKyyMHOW yCTaHOBKH JUIsl HamblieHUs1 TOHKUX TieHOK VACLEADER».
3ajauu, pelaeMble IPH BBIIOJTHEHUH KypPCOBOIO MTPOEKTA!
e chopMUpOBaTh OJIOK BXOJHBIX JaHHBIX JJIs pacy€Ta Mpolecca OTKauKU BaKyyMHOM
YCTaHOBKM W3 MH(OpMalMM JAaHHOW Ha cailTe KOMIIAHWU 3aHHUMAIOLIEHCs TpoAaken
BaKyyMHOI'0 000pyAOBaHUs I SIEKTPOHHON IPOMBIIIJIEHHOCTH;
® paccuMTaTh BPEMEHHBIE 3aBUCHUMOCTHU JABJICHUS B BaKyyMHOH Kamepe UCXOAs U3
c(OpPMHUPOBAHHBIX BXOJIHBIX JAHHBIX;
® JaTh OLEHKY BPEMEHHBIM IapamMeTpaM IpoLecca OTKAYKW JTAHHOH YCTAaHOBKH O €€



MPUMCHUMOCTHU K TCXHOJIOTUICCKUM YCJIIOBUAM pa6OTBI Ha IMPOnU3BOACTBC,

L Bblpa60TaTB PCKOMCHAAIMKM K IIPAaBOMCPHOCTH HMCIIOJb30BaHUSA ITOCTABIIACMBIX
HAaCOCOB B JaHHBIX HAIIBIIMTCIBHBIX CUCTCMAX.

KypcoBoit  mpoekr  Bkiouar B ce0sf  rpaduyecKkyro  4HacTb |
PAcCUYETHO-TIOSICHUTENBHYIO 3aIIUCKY.

MeToauka BBIMIOJIHEHUSI KYpPCOBOTO IPOEKTAa JaHa B Y4eOHO-METOAMYECKOM
nocobun Crorueir O. B., CutnukoB A. B. «Pacuer mpoiieccoB OTKauku BaKyyMHBIX
yctaHoBok» I. Boponex, ®I'BOY BO
rocyapCTBeHHbIM TexHuueckuil yHuBepcutetr', 2017, Ne roc. peructpauuun B HTLI

«Hudopmpeructp» 0321800257

TEXHOJIOTUYECKUX "BopoHexckuit

7. OHEHOYHBIE MATEPHAJIBI JIJISA TPOBEJEHUA MIPOMEXYTOYHOM
ATTECTAIIMU OBYYAIOLHIUXCSA TO JUCHUITJIMHE

7.1. Onucanne mokasaresjieil U KpUTepueB OLEHUBAHUS KOMIIETEHIUI Ha
Pa3IMYHBbIX 3Tanax ux GopMUPOBaAHMS, ONTUCAHME LKA OLlEHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIs

Pe3ynpraTel TEKylIero KOHTPOJS 3HAHUKM M MEXKCECCHOHHOM aTTeCTalnu
OLCHUBAIOTCS IO CIEAYIOIIEH CUCTEME:

«aTTECTOBAH»;

«HE aTTECTOBAH).

Kommne- PesyabTaTel 00y4enusi, XapaKTepusylouue Kpurepun
TEeHIHNA yc(l)Ole/IPOB);HHOCT’b KEMHeTle)Hll)l/]ll/lm OIIEHI/IBZI:HI/IH ATTecToBaH He arTecroBan
[1K-4 3HATh (PU3UYECKHE 3aKOHBI, AxrtuBHass  |Beimonnenue pador B cpok,| Hesbimonnenne
MPOUCXOJSINUE C Ta3aMU B pa3psLKEHHOM pabora Ha HIpPeIyCMOTPEHHBIN B paboT B cpoK,
COCTOSIHUH, (PU3MUYECKHE MPOLIECCHI, MIPAKTUYECKUX paboumx mporpamMmax | mpeaycMOTpeHHBIH
MPOTEKAIOLIUE B BAKYyMe, HOMEHKIIATYpy 3aHATUSX, B pabouunx
Y XapaKTEePUCTHUKU U3JICIUI U OTBEYACT Ha porpaMmmax
o0opynoBaHue, IPeJHA3HAYCHHBIC IS TEOPETHYECKHE
BaKyyMHBIX, yCTAHOBOK BBIITyCKa€MOM BOIIPOCHI ITPU
OTEUECTBEHHOW U 3apyOeKHON 3amuTe
MIPOMBIIICHHOCTBIO, TIPUHIHIIBI KypCOBOTO
MOCTPOEHHUS BAKYYMHBIX CHCTEM M UX MpOEKTa
pabory
YMETb IIPUMEHSATH 3aKOHBI (PU3UKH Pemenne Brmonxaenue pabot B cpok,| Hesrimonnexne
BaKyyMa JJIsl pacueTa OCHOBHBIX CTaHJAPTHBIX HIpPeIyCMOTPEHHBIN B paboT B cpoK,
apaMeTpOB BaKyyMHOU CHCTEMBI, MPaKTUYECKHUX paboumx nporpamMmax | mpeaycMOTpeHHBIH
NPUMEHSATH (U3MYECKHe IPUHIMIBL  |3a/]1a4, HallMCaHue B pabouunx
B3aUMOJICHCTBUS Ta30B C TBEPIbIMU KypCOBOIO IporpaMmax
TeJIaMU JUIs IPOIKTUPOBAHUS YCTAHOBOK IIPOEKTa,
CBEPXBBICOKOTO BaKyyMa, yUUTHIBATh BBINOJIHEHHE
TCHJCHINH Pa3BUTHS BaKyyMHOH 71a60PaTOPHBIX
TEXHWKH, pab0TaTh Ha BAKYYMHBIX pabot
YCTaHOBKaxX Pa3IMYHBIX KOHCTPYKINUH,
UCTIONb30BaTh TEXHUIECKUE CPEACTBA
KOHTPOJISI BaKyyMa AJIsI OTIPEEIICHNUS
OCHOBHBIX APaMETPOB -
TEXHOJIOTHUECKOTO Mpoliecca.
BIIAJIeTh METOJAMH PAacyeTa OCHOBHBIX Pemenne Brimonnenue pabot B cpok,| Hesbimonnenue
apaMeTpOB BaKYyMHBIX CUCTEM U HPUKIIAJHBIX HIpPeIyCMOTPEHHBIN B paboT B cpoK,
YCTaHOBOK, CIIOCOOHOCTBIO 3aj1a4 B paboumx mporpamMmax | mpeaycMOTpeHHBIH
CaMOCTOSITENIbHO OCBauBaTh COBPEMEHHOE|  KOHKPETHOU B pabouunx
BaKyyMHOE€ 000pyJOBaHHE Pa3IMYHOIO - [ mpeaMeTHOi IporpaMmax
Ha3Ha4YeHWs! U paboTaTh Ha HEW, obuacru,




HaBBIKAMU pabOTHI Ha 000PYIOBAHUY, BBIMOJTHCHHE
NpeHA3HAYCHHOM JIIsl IOCTHXCHUS IUTaHa paboT Imo
BaKyyMa M KOHTPOJIS TaBJICHHUS pa3paboTke
pa3psLKEHHOW ra30BOM Cpeibl, HABBIKAMU KypCOBOTO
pa3paboTKu 1 BEIOOpa BAaKyyMHOM MIPOEKTA,
CHUCTEMBI. BBITTOJTHECHHE
1abopaTOPHBIX
paboT

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU I

Pe3ynbpraThl MpOMEKyTOUHOTO KOHTPOJIS 3HAHUI OLIEHUBAIOTCS B 4 cemecTpe i
04uHOM (popMbI 0O0yUEHUS IO YETHIPEXOAIILHON CUCTEME:

«OTIUYHOY;

«XOPOUIO»;
«YOOBJICTBOPUTCIIBHO»,
«HCYOOBJICTBOPUTCIIBLHO)).

Kpurepuu
OLleHMBaH
usi
Tect

Pe3yabTaThl 00y4eHus,
XapaKTepH3ylolue
cOpMHPOBAHHOCTE KOMMETEHITH

Komne-
TEHIHUA

[1K-4

OtauyHO Xopomo Ynosa. | Heynosa.

3HATh (PU3MUYECKHE 3aKOHBI,
MIPOMCXOJISIIIUE C ra3aMu B
Pa3psHKEHHOM COCTOSIHUH,
(u3nYecKue Mpoeccsl,
NPOTEKAOLINE B BAKyyMe,
HOMEHKJIATYPY M XapaKTePUCTUKHU
U3JIeNnid 1 000pyIoBaHuE,
npeHa3HaYeHHbIE IS
BaKyyMHBIX, YCTAHOBOK
BBIITYCKAEMOM OTEUECTBEHHOM U
3apy0eKHOU MPOMBIIIICHHOCTHIO,
MPUHLUIIBI TOCTPOCHHS
BaKyYMHBIX CUCTEM U HX PaboTy
YMETb IPUMEHSTh 3aKOHbI PU3UKU
BaKyyMa JUIS pacueTa OCHOBHBIX
HapaMeTpOB BaKYyYMHOH CHCTEMBI,
HNPUMEHSTH (HU3MYECKHE
NPUHLUIIBI B3aUMOACHCTBUS
ra30B C TBEPJBIMH TEJIAMH JUIS
MPOIKTHUPOBAHHS YCTAHOBOK
CBEPXBBICOKOTO BaKyyMma,
YUUTBIBATH TEHICHIIUHN PA3BUTHS
BaKyyMHOU TEXHUKH, pabOTaTh HA
BaKyyMHBIX YCTAHOBKaX
Pa3UYHBIX KOHCTPYKIHA,
UCIIOIb30BATh TEXHUYECKHUE
Cpe/CTBa KOHTPOJIS BaKyyMa ISt
OIIpeIeTIeHUsI OCHOBHBIX
HapaMeTpOB - TEXHOJIOTHYECKOTO
npouecca.

B tecte
menee 40%
MPaBUJIBHEI
X OTBETOB

Brmonnen
K€ TecTa Ha
60-40%

Brinonnenue recra
Ha 80-60%

B EINOTHEHH
TecTa Ha
80-100%

B tecte
menee 40%
MPaBUJIBHEI
X OTBETOB

BremonHeH
K€ TecTa Ha
60-40%

Brmonnenne tecta
Ha 80-60%

Bremonnen
He TecTa Ha
80-100%

Tect

BJIAJICTh METOJAMHU pacyera
OCHOBHBIX MTAPaMETPOB
BaKYyYMHBIX CHCTEM U YCTaHOBOK,
CHOCOOHOCTHIO CAMOCTOSITENILHO
OCBaMBaTh COBPEMEHHOE
BaKyyMHOE 000pyI0BaHHE

Pas3IM9HOTO - HA3HAYCHUA 1

Tect

Brmonnen
He TecTa Ha
80-100%

Brinmonnenne Tecta

Ha 80-60%

Brmonnen
K€ TecTa Ha
60-40%

B tecte

menee 40%
MPaBUJIBHEI
X OTBETOB




paboraTh Ha Hell, HaBBIKAMH
paboThl Ha 000PYIOBaHHH,
nperHa3HaYeHHOM JUTs
JOCTH)KEHUSI BAKyyMa M KOHTPOJIS
JIaBJICHUS pa3psHKEHHOW ra30BoOM
cpelbl, HaBBIKaMH pa3paboTKH U
BBIOOpa BAKYYMHOW CHCTEMBI.

7.2 TlpuMepHblii nepevYeHb OLEHOYHBIX CPeICTB (TUNOBbIE KOHTPOJIbHbIE
3aJaHUs WJIM HHbIe MaTepuajbl, HeOOX0AMMBbIE JJsi OLUECHKH 3HAHWUH, YMEHMI,
HABBIKOB M (MJIH) ONbITA AeATEJIbHOCTH)

7.2.1 IlpuMepHbIii NepeveHb 3aJaHMIl VI NOATOTOBKH K TeCTUPOBAHUIO
1. IlocTyaaTsl pU3MKH BAaKyyMa.

A) -ra3 COCTOUT U3 OTAETBHBIX ABMXKYILIHUXCS MOJIEKYJI;

-CYLIECTBYET MOCTOSIHHOE PaclpeielIeHHe MOJIEKYIT ra3a 0 CKOPOCTSIM;

-IpY JIBMKEHUH MOJIEKYJI ra3a HET IPEUMYIIECTBEHHBIX HAIPABICHUN;

-TeMIiepaTypa raza — BEJIM4YMHA, IPONOPLHOHAIbHAS CPEAHEN KUHETUUECKON SHEPTUU €TI0 MOJIEKYJI;
- IPU B3aMMO/ICWCTBUHU C TIOBEPXHOCTHIO TBEPIOTO TeJla MOJIEKYJia ra3a aJicopOupyeTcs.

b) -ra3z cocTouT U3 OTAENbHBIX IBUKYLIUXCS MOJIEKYI;

-CYILECTBYET NOCTOSTHHOE paclpeieIEHNE MOJIEKYJI I'a3a [0 CKOPOCTSM;

-IIpU ABM>KEHUHU MOJIEKYJI a3a HET IPEUMYIIECTBEHHBIX HAIPABJICHMI;

-TeMIIEpaTypa ra3a — BEJIUYMHA, IPONOPLUHUOHAIbHAS CPETHEN KHHETUYECKON YHEPTUU €r0 MOJIEKYII,
- IIPY B3aUMOJIEWCTBUH C IIOBEPXHOCTBIO TBEPJIOTO TEJIA MOJIEKYJIa T'a3a UCIIBITHIBAIOT YIIPYTrOe
COyJapeHHue.

B) -ra3 cocrout paccmaTpuBaeTcs Kak CTaTUCTUYECKasi COBOKYITHOCTb MOJIEKYJI;

-CYIECTBYET NOCTOSHHOE paclpeieIEHNe MOJIEKYJI I'a3a [0 CKOPOCTSIM;

-IIpY ABM>KEHUHU MOJIEKYJI ra3a HET IPEUMYIIECTBEHHBIX HAIPaBJICHUI;

-TeMIIEpaTypa raa — BEJIUYMHA, IPONOPLHUOHATIbHAS CPETHEN KHHETUYECKON YHEPTUU €r0 MOJIEKYII,
- IIPY B3aUMOJIEWCTBUHU C IIOBEPXHOCTBIO TBEPJIOTO TEJIa MOJIEKYJIa T'a3a UCIIBITHIBAIOT YIIPYTOe
COyJapeHHue.

I') -ra3 cocrout paccMaTpuBaeTcs Kak CTaTUCTUYECKasi COBOKYITHOCTb MOJIEKYJI;

-BCE MAJIEKYJIbI I'a3a ABUXKYTCS C OJJHON CKOPOCTHIO;

-IIpU ABM>KEHUHU MOJIEKYJI a3a HET IPEUMYIIECTBEHHBIX HAIPaBJICHUIA;

-TeMIIEpaTypa ra3a — BEJIUYMHA, IPONOPLHUOHAIbHAS CPEIHEN KHHETUYECKON YHEPTUU €r0 MOJIEKYII,
- TIpU B3aUMOJICHCTBUU C INOBEPXHOCTHIO TBEPAOrO Tejla MOJIEKYJIa Ta3a HCHBITHIBAIOT YIPYroe
COyJapeHHue.

2. Kosim4ecTBeHHOE omnpeae/ieHue BaKyyMa.

A) - pasHoctb Par-Pabcomn, apdexruBro no Pabcon < Par* 10%

- Pabcom, eciiu Pabcoir> Par* 107%

-1 M MOJEKYJISPHAs KOHIIGHTPALS Ta3a [P OYCHb MATCHBKHUX JABICHHUSX.

B) - pasznocts Par-Pa6con, addextuso 1o Pabcor> Par*107%;

- Pabcou, eciin Pabcoin < Par* 10'2;

-1 M MOJEKy/IAPHAS KOHIIEHTPALMS Ta3a [P OYeHb MATCHbKIX JABICHHUSX.

B) - Pab6comn;

-1 M MOJEKyJISPHAs KOHIIGHTPALS Ta3a [P OYCHb MATCHBKHIX JABICHHSX.

I')-n M MOJEKYIIApHAas KOHLICHTPALUs.

3. ®usuveckunii cMbIc] mocTosiHHoi Ce3epaenaa?

A) TemnepaTypa, Ipu KOTOPOH B CIIy4ae MOCTOSHHOM MOJIEKYISIPHON KOHLIEHTPALMU T'a3a CPeIHss
JUTHA CBOOOAHOTO ITyTH MOJIEKYJI YMEHBIIIAETCS BJBOE 10 CPABHEHUIO CO 3HAUECHHUEM,
COOTBETCTBYIOILIUM HYJIEBOH TEMIIEpaType.

b) TemmniepaTypa, mpu KOTOpOil B CiTydae MOCTOSHHON MOJICKYJIIPHON KOHIIEHTPAIIUU T'a3a CPEIHSS
JUTMHA CBOOOIHOTO MYTH MOJIEKYJ YBEINYHBAETCS BABOE 110 CPABHEHUIO CO 3HAYCHUEM,
COOTBETCTBYIOIIMM O€CKOHEYHO OOJIBIIION TeMIepaType.

B) Temnepatypa, npu KOTOpOH B CiIy4ae MOCTOSHHON MOJIEKYISPHON KOHIEHTPALMK T'a3a CPEeIHsS



JJIMHa CBO60,Z[HOI‘O IMYTU MOJICKYJI YBCIIMUUBACTCA BABOC IO CPABHCHUIO CO 3HAYCHUCM,
COOTBETCTBYIOIIMM HYJIEBOI TeMIiepaType.
I') remniepatypa, mpu KOTOPO# B CiTydae MOCTOSSHHON MOJICKYJIIPHON KOHIIEHTPAIIUU T'a3a CPEIHSS

JUTMHA CBOOOIHOTO MYyTH MOJIEKYJI YMEHbBIIAECTCS BBOE IO CPABHEHHIO CO 3HAUCHHEM,
COOTBETCTBYIOLIMM OCCKOHEYHO OOJIBIION TeMmepaType.

4. Yto Takoe copoums?

A) morJonieHue raza noBepXHOCTHIO.

b) Beienenue rasa.

B) nornomienue rasa.

I') mornomenue raza ooeMoMm.

5. YeM oTiIm4aeTcsi XMuMH4YecKas agcopouust 4 XuMu4yecKasi peakuus?

A) He otnnuaercs.

b) He oOpasyeTcst CIOKHBIX XUMHUUYECKUX COCAMHEHUI.

B) He o6pa3yercst XuMHUECKOTO COSTUHEHUS.

I') OGpasyroTcst XUMUYECKHE COSAUHEHUS C MEHBIIECH CHUIION CBSI3M MEXKy aTOMaMHU.
6. N'azoconep:xkanue?

A) I'a3oconepakaHue - paCTBOPUMOCTb B PABHOBECHOM COCTOSIHHUH.

b) lNazoconepaxanue - paCTBOPUMOCTH TPH MOTYUEHHUH.

B) I'a3oconepakanue - paCTBOPUMOCTb NP KOMHATHOM TEMIIEpaType.

I') Mazoconepaxanue - pacCTBOPUMOCTD TP €IMHUYHOM JAaBJICHUHU ra3a HaJl TOBEPXHOCTHIO TBEPIOTO
Tena.

7. Obe3raxkxuBaHue matepuaja?

A) Ilponecc ynanenue rasa u3 Marepuaia B BaKyyMe.

b) Ipouecc ynanenue ra3a u3 Marepuaiia mpHu BHICOKHX TEMIIEpaTypax.

B) Ilponecc ynanenue ra3a u3 Marepuaia npHy MaBIeHUH.

I') [Iporecc ynanenue ra3a u3 Marepuania nmpu OTKHTE.

8. OTiimume raza ot napa?

A) Iocnenuuii MOXHO TIEPEBECTH B KUJIKOCTH MPU MMOHUKEHUU TEMIIEPATYPHI.

b) [Tocnennuii MOKHO IEPEBECTH B KUAKOCTb.

B) aBnenuem.

I') Hanuuuem TymaHa.

9. 3aBucHMOCTH OT AaBjeHHs] KOI(PPUIMEHTA TUHAMHYECKOH BSI3KOCTH B 00J1aCTH HU3KOIO
BaKyyma?

A) He 3aBucwur.

b) IlponoprnonaneH 1aBaeHUIO.

B) O6paTHO nmponopiioHaseH JaBICHUIO

I') IIponopruinoHaneH KBaapary JaBiIcHUS.

10. 3aBMCHMOCTH OT TeMIEPATYPbI CHJILI TPEHUS B 00J1aCTH BHICOKOI0 Bakyyma?
A) He 3aBucur

b) [Iponopunonansua T

B) IlponopuuonansHa T
I') [IponopumonansHa 1/T

7.2.2 IlpuMepHblii IepeveHb 3aJaHUI JJIs1 pellleHUusl CTAHJIAPTHBIX 3a/1a4

1. Yro orpaHn4uBaeT NpuejJbHbIA BAKYYM, KOTOPbIH MOKET ObITh JOCTUTHYT MEXaHUYEeCKUMM
HACOCAMHU C MACJISIHBIM YILIOTHEHUeM?

A) JlaBneHue HaCBHIIEHHBIX 1APOB BAKYYMHOI'O MacJia.

b) /laBneHune HACHIIIEHHBIX TApOB paboueil JKUAKOCTH.



B) He nmnmoTHOCTH MEX Ty KaMEpOU C)KATUS U KaMEpOr pa3psKEHUSI.

I') JlaBiieHne HaCBHIIEHHBIX I1aPOB BOJBI.

2. Eciin ecTh HECKOJIbKO eMKOCTeil ¢ MacjioM 0e3 pukcaluu KUJIKOCTH B HUX, KAK OTJMYUTH B
KAKOH HAXOAUTCSl BAKYYMHOE MacJio?

A) MeHb111ast BSI3KOCTb.

b) Bonbimas BA3KOCTS.

B) Bricokast mpo3padyHOCTb.

I') OrcyrcTBHE 3anaxa.

3. IlpenesbHOe OCTaTOYHOE [JaBJieHHEe B MeXaHHMYeCKOM Hacoce JMMHTHpYeTcsl JAaBJIeHUEM
HACBIIIEHHBIX NapoB padouei xkuakocT. IlpeneapHoe ocTaTouHOe 1aBjIeHHE B MEXaHHYEeCKOM
nacoce coctapisier 10 TIa. B nacoc MbI 3aauBaem macio BM-1 u AAaBJICHHE HACBIICHHBIX 1aPOB
BaKYyYMHOI'0 MacJjia 10° ITa. Bee yTBep:kaeHus BepHbl. Kak pa3pemaercs nporusopeune B 10°
Pa3 MeKAy JaHHBIMH YTBEpPKIeHUusIMu ?

A) Pabouas KUAKOCTD SBISIETCS MPOAYKTOM Pa3I0KEHHS BAKKYYMHOTO Macyia U UMeeT 0oJiee BBICOKOE
JIaBJICHHE HACBIIICHHBIX [1apOB.

b) PabGouas kuIKOCTh SBISETCS BAKYYMHBIM MaclioM C paCTBOPEHHBIMH B HEM MapaMH BOJbI U NUMEET
00J1ee BHICOKOE JaBJICHUE HACBIIICHHBIX MapOB.

B) B nporecce paGoTsl Hacoc HarpeBaercst 10 60-80°C 1 1aBneHne HACHIIIEHHBIX TAPOB CTAHOBHUTCS
BBIIIIE, a B CIIPABOYHUKE JIaHbI TAPAMETPHI 1JI1 KOMHATHOU TEMIIepaTyphI.

I') Pabovas >XUAKOCTh SIBISETCS MPOIYKTOM 3arpsi3HEHHs] BAKKYyMHOT'O Macia B Ipolecce padoThl
Hacoca 1 uMeeT 6oJiee BBICOKOE JIaBJICHHE HACHIIIEHHBIX MapOB.

4. Ipu OIMHAKOBBIX MaccoradapMTHbIX pa3Mepax IJIACTUHYATO-POTOPHOIO,
IUIACTHHYATO-CTATOPHOI0 M IUIYH:KEPHOI0 (30JI0THHKOBOI'0) HACOCOB, OJUHAKOBOW CKOPOCTH
BpallleHUus1 poTopa U KOIPPUIHEHTOB TPeHUs] NMap TPEHUSA B KAKOM KOHCTPYKHUH Oyaer
HAUMeHbIIAs TeMIEPaTypa MexK1y TPYIUMMHUCSH AeTaasiMu?

A) B nmacTuHYaTO-pOTOPHOM.

b) B minactunuaTo-cTaTOpHOM.

B) B miynxepHom.

I') OnrHakoBO B MIIACTUHYATO-POTOPHOM U IUIACTUHYATO-CTATOPHOM.

5. Kakoii W3 ra3oB aproH WJIH a30T OTKA4YUBAaeTCsl ObICTpee MeXaHMYEeCKMM HAacCOCOM C
MACJISIHBIM YILIOTHeHHeM?

A) Apron.

b) A3zor.

B) 3aBucur ot Temneparypsl Hacoca.

I') OnunakoBo.

6. Ilouemy nmpu OTKa4Ke MApPOB BOAbI B Kamepe C:KAaTHs He yAaeTcsl JOCTHUTHYTHh JaBjIeHHE
AOCTATOYHOE /ISl yIaJeHHs apa u3 Hacoca?

A) JlaBieHue HaCBIIICHHBIX APOB BOABI MEHBIIIE aTMOC(HEPHOTO MIPU TeMIIepaType paboTsl Hacoca.
b) laBnenue nmapoB BOJIbI MEHBIIE 1aT. TpH KOMHATHOM TeMIeparType.

B) /laBneHue HAcHIIEHHBIX MMApOB BOJIbI MEHbINIE aTMOC(EpHOro MpU TeMIieparype paboThl Hacoca
13-3a MaJICHbKUX Pa3MEpPOB KaMephl CXKaTHsl.

I') [1ap mepexoauT B XKUAKOE COCTOSTHUE MPU U30TEPMUUIECKOM CHKATHH.

7. Kakoll ra3 aproH wim a3otr Oyaer okauMBaTbecs ¢ Oosbuiell CKOpOCThI0 NUGPY3HOHHBIM
Hacocom?

A) Apros.

b) A3zor.



B) Onunakogo.

I') 3aBucHT OT pe’kuMOB padoThI JU(PY3MOHHOTO HAcOCA.

8. Kakue ¢u3nyeckue NPUHUHUIBI MOJIO)KEHbI B OCHOBY pa0doThl a30THOW JOBYUIKH,
pacnosiaraeMoi Mexay 1M (pPy3HOHHBIM HACOCOM M 0TKAYHBAaeMbIM 00beMOM?

A) TloHmxeHne CKOpOCTH NapooOpa30BaHU C IIOHIKEHUEM TEMITEPaTyPhI.

b) Konnencanus mapoB Macia Ha OXJIaXICHHYIO TTIOBEPXHOCTb.

B) Ilonmxenue napneHus: HACHIIIIEHHOT'O TIapa ¢ MOHWKEHUEM TEMIIEPaTypHhI.

I') BeiMopakuBaHue mapoB mMaca.

9. Kakoii U3 KUAKOCTHBIX BAKYYMMETPOB OTKPBITHI WM C 3allasiHHbIM KOHIIOM He CBSI3aH C
TeKyIleM 3HaueHneM aTMocdepHOro 1aBjiaeHus?

A) OTKpBITBIH.

b) C 3anassHHBIM KOHIIOM.

B) O0Ga He cBs3aHBI ¢ TEKYIIEM 3HaYEHHEM aTMOC(EepHOro 1aBIeHHUS.

I') OGa cBs3aHbI ¢ TEKyIIeM 3HAYEHHEM aTMOC(EPHOTO JTaBJICHUS.

10. ITouemy TenJioBOJ Npeodpa3oBaTe/ib He U3MEPSET AaBjieHHe B 00J1aCTH 1aBJIeHUH OJTU3KUX K
armochepHomy?

A) TennonpoBoJHOCTh OCTaTOYHBIX T'a30B cJ1a00 MEHSETCS C JaBICHUEM.

b) IloTepsiMmu Ha TEIIIONPOBOIHOCTh OCTATOYHBIX I'a30B MEHBIIIE YEM OCTAJIbHBIE BHJIBI TOTEPh

B). TerionpoBOAHOCT OCTaTOYHBIX I'a30B HE 3aBUCUT OT JABJICHUS IIPU BBICOKUX JABICHHSIX.

I') bonbuine norepu Ha KOHBEKIIHIO.

7.2.3 IlpuMepHbIii NepeveHb 3aJaHMIl J1JIS1 pellleHUus] MPUKJIATHBIX 32124
1. ®u3nyeckue NpUYMHBI aicopouun?
A) OOMeHHOE B3aMMOICHCTBHE.
b) MexMonexynsipHoe B3aUMOICHCTBHE.
B) MarautoctaTn4eckoe mpUTsHKCHHE.
I') DnexTpocTaTnueckoe NPUTKEHHE.
2. JlaBJIeHHe HACBILIEHHOI'0 Napa BelleCTB IPUMEHsIeMbIX B BAKYYMHOM TeXHUKHU?
A) Huzkoe gaBieHue 1aBieHNE HACBIIIEHHBIX MTapOB.
b) JlaBieHre HACHIIEHHBIX MAPOB OJIKHO OBITH CYIIECTBEHHO HIJKE JIaBJICHUS BaKyyMa.
B) OtcyTrcTBOBaTH NaBieHUE HACHIIIICHHBIX TTAPOB.
I') He umeer 3HaueHwMs.
3. YcaoBusi yaajieHus1 BO3IyXa U3 KaMepbl C:KaTus?
A) PoTop HaxoauTcs B MOJ0KEHUH BBIXJIOIL.
b) JlaBneHus B kamepe cyxaTus Bblle 1 aT.
B) IlpeBbllieHre qaBieHNs B KaMEPE CKaTUsI OTHOCUTENBHO BHEIIHETO JABJICHHUS.
I') MakcuMmanbHOE yMEHBIIEHUE pa3Mepa KaMepbl CKaTusl.
4. Iloyemy B ABYXCTYNEHYATBIX KOHCTPYKIHMAX HACOCOB B BBICOKOBAKYYMHOM CTYIICHHM He
HCI0JIb3YyeTcsl padouasi :KUAKOCTH ISl YIUIOTHEHHS 3230POB MKy KaMepoil BCaChIBAHUS U
KaMmepoii c:kaTus?
A) Ilepetekanue raza MeXy KaMepaMu YMEHBIIICHO 3a CUeT TIATeIIbHOM MOATOHKH JIeTajeH.
b) Ileperekanue raza Mexxy KaMepaMu YMEHBIIEHO 3a CYET U3MEHEHHs] MEXaHU3Ma IPOHUKHOBEHUS
rasza yepes He IUIOTHOCTH OT BSI3KOCTHOTO K MOJIEKYJISIPHOMY 3a CUET MOHMKEHUS JaBJIEHUH B KaMepax.
B) Ileperekanue raza Mexxay KaMepaMi YMEHbBIICHO 3a CUET YBEIIMYEHHOT0 00beMa KaMmep.
I') Ileperekanue raza Mex1y KaMe€paMy YMEHBILIEHO 3a CUET YBEIMUYEHHON CKOPOCTH BpallleHUs



potopa.
5. IloueMy MJIACTHHYATO-POTOPHBbIE HACOCHI H3T0TABJIMBAIOT C MAJBIMH CKOPOCTSIMU OTKAYKH, a
ILUTYHKepHbIe ¢ 00JbmmMu?

A) B niyH)xepHOM Hacoce MUHUMaJIbHasi OTHOCUTEIIbHASL CKOPOCTh NIEPEMEILIEHUS TPYILIUXCS JeTallel
U 32 CYET ATOr0 MEHbUIasi TEMIIEpaTypa B 30HE TPEHUSI, YTO YMEHBIIAET TEPMUUECKOE Pa3JI0KEHNE
paboueit KUIKOCTH.

b) B nnynxepHOM Hacoce MUHUMaJIbHasi OTHOCUTENIbHASI CKOPOCTh MEPEMEILIEHUS TPYILIUXCS eTalleH,
MUHUMAaJIbHOE AaBJIEHUE MEKIY TPYIIHUMHUCS ITapaMH U 3a CYET 3TOT0 MEHbIIAs TeMIepaTypa B 30HeE
TPEHHUSI, YTO YMEHbIIAET TEPMUUECKOE pa3siokeHne padoueit )KUIKOCTH.

B) B miyHxkepHOM Hacoce 3a cueT IPOTOUYEK B POTOPE MUHUMAIIBHBIN BEC pOTOPA CIEN0BATEIBHO €TI0
MO>KHO U3TOTOBUTH OOJIBIINX Pa3MEpPOB.

I') UcTopuuecku cioKuioch.

6. IToueMy ¢ BKJIIOYEHHBIM ra300a/1J1aCTHBIM YCTPOICTBOM NPHAEIbHOE OCTATOYHOE JaBJICHHE
MeHbIIe?

A) YacTs ra3a uepes razo0agacTHOE YCTPOHCTBO HETIOCPEACTBEHHO MOMAIaeT B KaMEPy CHKATHUS.

b) Bo3pacraer pacTBopeHue ra3a B kKamepe CxxaTusi B padouel sKHIKOCTH.

B) Bospacraer nepeTok U3 KaMephl CKaTHS B KaMepy pa3psOKEHUS.

I') YxynmaeTcst kauecTBO pabodend KHUIKOCTH.

7. YTo BhIOpachIBACTCS U3 KaMepbl CKaTHS IPH 0TKAYKe NapoB BOAbI?

A) Iap.

b) Bona

B) Cmeck mapa u Bozib

I') Bona n oTkaunBaeMplii ras.

8. MokHO 14 IPOBOANTH OTKAYKY NAPOB BOABI MPOAOKUTEIbHOE BpeMsl, He HCII0JIb3YS
razo0ajjiacTHOe yCTPoiicTBO?

A) Henb3s.

B) MosxHO ecii TemiiepaTypa Hacoca 6yzer Boime 100°C.

B) MoskHO eciii TemmepaTypa Hacoca 6yer oimre 90°C.

I') MoskHO ecnu aBlIeHNe OKpYKaroliei cpeapl Oyaer Boime 1,5 at.

9. Uem orpaHn4YMBaeTcs npeaeibHOE 0CTATOYHOE TaBJjieHHe 1u(pPy3noHHOro Hacoca?

A) KoHCTpYKITMOHHBIMH OCOOCHHOCTSIMHU HAcoca.

b) JlaBnenneM HacChIIEHHBIX TAPOB pabouell KUIKOCTH MOMABIICH Ha BXOJ HAcOca MPU TeMITepaType
caMoOM ropsi4eil 4aCTU KOHCTPYKIMHU BBIIIE€ TAPOBOM CTPYH.

B) O6paTHbiM MOTOKOM Ta3a ¢ BbIXoa Ha BXo Au¢dYy3MOHHOTO Hacoca.

I') JlaBieHneM HaCBIIICHHBIX TApOB padoueil )KUAKOCTH MOMAaBIICH Ha BXO/ Hacoca.

10. 3aBHCHT JIM CKOPOCTH OTKAYKH TH(PY3HOHHBIM HACOCOM OT POJIa OTKAYHBAEMOro0 raza?

A) 3aBucwur.

b) He 3aBucwur.

B) 3aBucHT OT XMMHYECKOW aKTHBHOCTH Ta3a.

I') 3aBucumocTs HabIIOAETCS TOJIBKO JUISI JIETKUX Ta30B BOJOPO/IA U TEIHS.

7.2.4 IlpumMepHBbIii NepevyeHb BONMPOCOB /I MOATOTOBKHU K 3a4eTy

He npenycMoTpeHo yueOHBIM IIJIaHOM

7.2.5 IlpumepHblii epeyeHb 3aJaHUM 1JI MOATOTOBKH K IK3aMeHY
1. Bakyym u naBnenue.
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["a30BbIe 3aKOHBI: 3aKOH JlanbToHa, 3akoH boitns—Mapuorra, 3akoH ABoraapo,
3akoH ['eii-JItoccaka, 3axon [lapis.

Pacnpenenenne Mosexkyn raza mo CKOpPOCTSIM M CpeAHEM JuiMHa CBOOOJHOIO
yTH.

B3anmoneiicTBre ra3oB ¢ TBEpABIMU TEIaMU: MOIJIOIICHUE U BBIACICHUE Ta30B
TBEPIBIMH TEJIaMH, aJCOPOIUS U 1eCOpOLIMs ra30B.

PactBopuMocTs, razocoaepskanue, Auddy3usi, IPOHUIIAEMOCTb.

Paznuuus Mexay razoM 1 Iapom.

SlBieHua TiepeHoca: BSA3KOCTHOE TPEHHUE, MEPEHOC TEIUIOTHI B BaKyyMe,
nud¢y3us B ra3ax.

PexunmMbl TeueHus Ta30B: BA3KOCTHBIN, MOJIEYJISIPHO-B3KOCTHBIN, MOJIEKYJIAPHBIM.
Knaccudukanus, o0CHOBHBIE TTapaMeTPhl U XapaKTEPUCTUKH, 00JIACTH ACHUCTBUS
BAKYYMHBIX HACOCOB.

MexaHnueckue BAaKyyMHBIE HACOChl C MACJIEHBIM YIUIOTHEHHWEM: MPUHLIUII
NEUCTBHUS, TapaMeTpbl M XapaKTEPUCTHKU, pabouue MKUIAKOCTH Il HACOCOB,
KOHCTPYKIMHU, Ta300aJUIaCTHOE YCTPOMCTBO M OTKAuka KOHIAEHCUPYIOIIUXCS
NapoB, IPAKTHUECKNE YKA3aHUS MO IKCILUTyaTal1u.

JIByXpOTOpHBIE BAaKyyMHBIE HACOCHI: MNPUHUUIT JIEUCTBUSA, KOHCTPYKLHS U
XapaKTEPUCTUKU, TPAKTUYECKNE YKA3aHUS 110 SKCILTyaTalUu.

MonexkynspHas OTKayKa: KOHCTPYKIIUS MOJIEKYJISIPHBIX HAaCOCOB,
XapaKTEPUCTUKU TyPOOMOJIEKYIISIPHBIX HACOCOB.

CrpyliHble HAcOChl: MPUHLMIN JEUCTBUSI, KOHCTPYKIHMH W XapPAKTEPUCTHUKH,
MPAKTUYECKUE YKA3aHUS MO IKCIUTyaTalluH.

AcopOLUMOHHBIE HACOCHI: IPUHLIMIT JEHCTBHUS.

HcnaputenbHble TE€TEPHbIE HACOCHI: TPUHILUI JIEUCTBUSA, KOHCTPYKIUU U
XapaKTEPUCTUKH.

OJIEKTPOAYrOBbIE  HACOCBL:  MPUHLIMUN  JEUCTBUS,  KOHCTPYKUMH U
XapaKTEPUCTHUKHU.

HMoHHO-TeTEpHBIE HACOCHI: MPUHLINI JEHCTBHS, KOHCTPYKIIUU U XapAKTEPUCTHUKH,
MPAKTUYECKUE YKa3aHUS MO SKCILTyaTallUH.

MarHuTHble 3JEKTPOpa3psAIHbIE HACOCHI: MPUHLHUII EUCTBUS, KOHCTPYKIIUU U
XapaKTEPUCTUKU, TPAKTUYECKNE YKA3aHUS 10 SKCILTyaTalUu.
KoHzeHcalmoHHbIE ~ HACOCHI:  NPUHUMWI ~ JEWCTBUSA, KOHCTPYKUMU U
XapaKTEPUCTUKH.

KpuocopO1imoHHbIe HACOCHI.

KOHCTpYyKIIMOHHBIE MaTepualibl: METaJIbl U CIUIaBbl, HE METa/NIMYECKUe
MaTepHUabl.

KoMmmyTarmonHnas anmaparypa: OCHOBHBIE TPeOOBaHMS.

VYcrpoiicTBa 1 HalmycKa ra3a B BAKYyMHbIE CHCTEMbI (HATEKATEIIN ).

DNeMEeHTbl BaKyyMHBIX CHUCTEM: pa300OpHble M He pa300pHbIE BaKyyMHBIE
COEMHEHHUS], yCTPOUCTBA JIJISl IEPENAYN ABUKEHHUS, FIEKTPUUECKUE BAKyyMHBIE
BBOJIbI, CMOTPOBBIE CUCTEMBI.

MeTtonbl 1 pUOOPHI AJI U3MEPEHUS OOIINX JaBICHUMN.

U-oGpa3Hbie BaKyyMMETPHI.

Komrmipeccuonnbsie BakyyMMeTphbl: oOIlee OMNHCaHWE M NPUHIMI PaboTHl,
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MeHee

0COOCHHOCTH KOMITIPECCHOHHOTO BaKyyMMeETpa.
HedopmaiirionHbie peoopa3oBaTeIIn.

TemnoBble mpeoOpa3zoBaTENH.
TepmomnapHbie BaKyyMMETPHI.

MarauTHbI€ 371€KTpOpa3psIHble BaKyyMMETPBHI.
PanuonzoronHbie mpeoOpazoBaTemu.

[Tpubops! 17151 U13MepeHus MapluaibHbIX JABICHUM rasa.

MeToabl TEUEUCKAHUA: METOJ ONPECOBKH, JIIOMUHECIIEHTHBIM METOJ, HCKPOBOU

TEYCHCKAaTelb W MaHOMETPHUYECCKHH  METOj,
MaHOMETPUIECKOTO npeoOpa3oBarens, METO/T
MaHOMETPUIECKOTO npeoOpa3oBares,

MacC-CIEKTPOMETPUUYECKUI TEUEUCKATEINH.

[IpyuHLMIBI MOCTPOEHUS BAKYYMHBIX CUCTEM.
Oo6opynoBanue s otkauku DBII.
O6opynoBaHue /i1 HAHECEHUS TOHKUX TUICHOK.
OcHoBHBIE TpeOOBaHUsI, MPEIBIBISIEMbIC K BAKYYMHBIM CUCTEMaM

METO/T TETJIOBOTO
BricokoBa-KyyMHOTO
rajJoOr€HHbIN u

7.2.6. MeToauKa BbICTABJEHUS OLIEHKH NMPH NMPOBeAEHNH NMPOMEKYTOUHOM
aTTecTaluu
(Hanpumep.: Dxzamen nposooumcs no mecm-ounemam, Kaicowvlil U3 KOMopwvlx
cooeparcum 10 6onpocos u 3adauy. Kadxcowiii npasunvbHblii omeem HA 860NPOC 8 mecme
oyenueaemcs 1 oannom, 3a0aua oyenusaemcs 6 10 d6annos (5 6annos seproe pewenue u
5 bannos 3a sepuwiii omeem). Maxcumanvroe xoauvecmeo Habpartwvlx daniog — 20.

1. Oyenxa «HeyoosnemseopumenbHoy cmagumcs 6 ciydae, eciu cmyoenm Haopan

6 bannos.

2. Oyenka «Yooenemeopumenvno» cmasumcs 6 ciyiae, eciu CmyoeHm Haopal
om 6 0o 10 6annos
3. Oyenka «Xopowoy cmasumcs 6 ciyuae, eciu cmyoenm naopanr om 11 0o 15
oannos.
4. Oyenxa « Omauunoy cmasumces, eciu cmyoeum naopan om 16 oo 20 b6annos.)
7.2.7 TlacnopT O1lleHOYHBIX MaTEePUAJIOB

Ne m/m KoHnTponnpyemslie pa3aeinsl (TEMBbI) Kon konTponupyemoit HaunmenoBanue
UCIUTITNHE] KOMIIETEHIINHU OIIEHOYHOTO CPE/ICTBA

1 ["a30BBIE 3aKOHBI [1K-4 Tecr, YCTHBIN
Onpoc, FIK3aMEH

2 B3aumopelicTBre ra3os ¢ [1K-4 Tecr, YCTHBIN

TBEPJBIMU TE€JIAMU OMpocC, 3K3aMeH

3 SBneHus mepeHoca [1K-4 Tecr, YCTHBIN
OMpocC, 3K3aMeH

4 BakyyMmHbIE HacoChl [1K-4 OTtBeTbI Ha
CEMHUHAPCKOM
3aHITHH, 3almTa
1a00paTOPHBIX
Nel,2, sx3ameH

5 KoHcTpyKITmoHHBIE [1K-4 OTBeTHI Ha




MaTepHuaibl U CEMHUHAPCKOM
KOMMYTal[MOHHAs 3aHITHH, 9K3aMEH
anmnaparypa BaKyyMHBIX
CHUCTEM
6 MeTtob1 1 IPUOOPHI IS [1K-4 OTtBeTbI Ha
U3MEPEHHS 00X CEMUHApPCKOM
JaBJICHUM 3aHATUM,  3aIUTa
nabopatopHbix Ne3,
HK3aMEH
7 MeToabl TeUENCKAHUS [1K-4 OTBeTHI Ha
CEMHUHAPCKOM
3aHATHM,  3allUTa
nabopatopHbix No4,
HK3aMEH
8 MeTtob1 1 IPUOOPHI TS [1K-4 OTtBeTbI Ha
U3MEPEHUS MapIUaTbHbBIX CEMUHApPCKOM
JIaBJICHUI ra3a 3aHATUU, YK3aMEH
9 [IpyUHIMIIBI TOCTPOEHUS [1K-4 OTtBeTHI Ha
BaKyyMHBIX CHCTEM CEMHUHAPCKOM
3aHITHH, SK3aMEH

7.3. MeToanueckue MaTepualibl, Onpeaejsioniue Npoueaypbl OneHuBaAHUs
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA J1eATeJIbHOCTH

TecTupoBanue OCYIIECTBIACTCS, MO0 TPHU MOMOINHA KOMITBIOTEPHONW CUCTEMBI
TECTUPOBAHUS, JUOO C HCIOJIH30BAHMEM BBIIAHHBIX TECT-3aJaHUNl HAa OyMakKHOM
Hocutene. Bpems tectupoBanmst 30 MuH. 3aTeM OCYIIECTBISIETCS MPOBEPKA TecTa
HK3aMEHATOPOM M BBICTABJISIETCS OIIEHKA COTIIACHO METOIUKH BBHICTABIICHUS OIICHKH MTPU
IPOBEICHUHN MMPOMEKYTOUHON aTTECTAIUH.

Pemienrie  cTtaHgapTHBIX 3a7ad  OCYIIECTBIISIETCA, JUOO TPU  TTOMOIIH
KOMITBIOTEPHON CHUCTEMBI TECTUPOBAHUSI, JIMOO C UCTOJIb30BAHUEM BBIJJAHHBIX 3aJ1a4 Ha
OymaxkHoM Hocutene. Bpems pemenus 3aaa4 30 MuH. 3aTeM OCYIIECTBISETCS TPOBEPKA
pelieHust 3agad  AK3aMEHATOPOM U BBICTABIISIETCS OIEHKA, COTJIACHO METOJUKHU
BBICTABJICHUS OIICHKH MPH MPOBEJACHUU TPOMEKYTOUHON aTTeCTAINH.

Pemienrie mnpuKIagHBIX  3a7ad  OCYIISCTBISAETCS, JUOO TPpU  TOMOIIH
KOMITHIOTEPHOU CHCTEMBI TECTUPOBAHMUS, JIMOO C UCIIOJIb30BAHUEM BBIJJAHHBIX 3a/1a4 Ha
OymaxxHoM Hocutene. Bpems permenns 3agau 30 MuH. 3aTeM OCYIIECTBISIETCS MPOBEPKA
pemeHuss 3a7ad dK3aMEHATOPOM U BBICTABISIETCS OICHKA, COTJACHO METOIUKHU
BBICTABJICHUS OIICHKU TP MPOBEICHUN MTPOMEKYTOUHON aTTECTAIUH.

3ammrTa KypcoBoW pabOThI, KypCOBOIO MPOEKTa WM OTYETa MO BCEM BHIAM
MPAKTUK OCYIIECTBIACTCS COTJIACHO TPeOOBaHUSAM, TMPEABIBISIEMBIM K padore,
OMHMCAaHHBIM B METOJAMYECKUX Marepuayax. [IpuMepHOe BpeMms 3alllMThl Ha OJHOTO
cTyneHTa coctaisieT 20 MuH.

8 YYHEBHO METOAUYECKOE 1 UTH®OPMAILIMOHHOE
OBECIHHEYEHUE JUCHHUIIJINHBI)
8.1 Ilepeuenb YyuyeOHOW JuUTepaTypbl, HeOOXOAUMOW [JII OCBOEHUSI




AUCIHUILIMHBI

1.

621.5 C 412 CutHuxoB, A.B. ®u3ndeckre 0OCHOBBI BAKYYMHOM TEXHUKH : Y4eo.
nocobue. - Boponex : ®I'BOY BIIO "BopoHeXCKuil TOCyIapCTBEHHBIH
texHuueckuit yausepcuret", 2011. - 81 c. - 73-92; 250 sks.

621.5 C 412 CutHuxoB, A.B. JlaGopaTopHblii TpakTUKyM I10 OCHOBaM
BaKyyMHOM TE€XHUKH : YdeOHO-MeToauueckoe mocooue. - Boponex : ®I'bOY
BO "Boponexckuii rocy1apCTBEeHHBIN TeXHUUYeCcKuid yauepcuret”, 2016. - 79 c.
- 141-66; 250 k3.

621.5 C 412 CutnukoB, Anekcanap BukropoBruy. PacueT mpoueccoB OTKauku
BaKyyMHBIX TEXHOJIOTUYECKHX YCTAHOBOK [DJEKTPOHHBIA pecypc]| : ydeOHoe
nocobue / PI'BOY BO "Boponex. roc. TexH. yH-T", kKad. GU3UKK TBEPIOTO TENA.
- BopoHex : BopoHekckuil rocyjapCTBEHHBIN TEXHUYECKUI yHUBEpcUTeT, 2017.
-91 c.

621.5 I 548 Iemmn, E.Il. Bakyymuble TexHosoruu : Yuel. mocobue. -
Yebokcapwl : Uutemnekt, 2009. - 504 c. - (DusrexoBckuii yueOHuk). - ISBN
978-5-91559-012-9 : 571-00.

[Tandunosuy, K.b. ®usnyeckrue OCHOBBI BaKyyMHON TEXHUKU [DJICKTPOHHBIN
pecypc] : yaueonoe nocodue / A.X. Canpikos; [1.U. bynapun; K.b. [Tandunosuy.
- Kazanp : Kazanckuii HalmoHaNbHBIA HUCCIAEAOBATEICKUN TEXHOJOTUYECKUN
yuuBepcuteT, 2008. - 136 c. - [ISBN 978-5-7882-0647-9. URL:
http://www.iprbookshop.ru/63531.html

NBanos, B.W. Bakyymnas Texauka [ 9neKTpOHHBIN pecypc] : yaeOHoe mocooue /
B.U. UBanos. - Caukt-IlerepOypr : Yausepcuter UTMO, 2016. - 129 c. URL:
http://www.iprbookshop.ru/65805.html

Jlorsunenko, E.B. COopHuk 3agau mo BaKyyMHOW TEXHUKE [DJIEKTPOHHBIH
pecypc] : 3amaunuk / B.M. UBanoB; E.B. Jlorsunenko. - Cankr-IlerepOypr :

YHuBepcurer NUTMO, 2015. - 40 C. URL:
http://www.iprbookshop.ru/68112.html
621.5 P 64 PozanoB, JI.LH. BakyymHble MallMHbI W YCTaHOBKH. - JL.

Mammunoctpoenue. JIenunrp. ota-uue, 1975. - 336 c.
621.5 " 499 I'mopranze, A.JI. BakyymHas TexHuka : Yue0. nmocooue. - BopoHex :
BI'TIT'K, 2008. - 103 c.

10.621.38 b 447 benses, H.B. Pacuer BakyyMHBIX CHCTEM B INpuMepax : Yueo.

OCYIICCTBJICHNHA Oﬁpa?.OBaTeJIBHOI‘O nmpomecca mno JUCHUILIMHE,

nocobue. - Boponex : ['OYBIIO "Boponexckuil rocynapCTBEHHbBIN
texHnueckud yuusepcutet", 2011. - 121 c. - 119-00; 250 »k3.

8.2 IlepeyeHb HH(POPMAIUMOHHBIX TEXHOJIOTHH, HCHOJb3YeMbIX MPH
BKJIIOYAS

nepevYeHb JIMIIEH3UOHHOT 0 MPOrpaMMHOIo o0ecrieyeHms, pecypcosB
HH(OPMAIMOHHO-TEJICKOMMYHUKANUOHHOU ceTH «UHTepHEeT», COBpPEMEHHBIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Microsoft Word, Microsoft Excel, Internet Explorer.

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOJIUMAS IJIsA
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OCYHECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLLECCA
Jlnst mpoBeieHust 1abOpaTOPHBIX 3aHATUN HEOOXOAMMAa ayIUTOPHS], OCHAILIEHHAS

BaKyyMHBIM o0opynoBanueM. (ayautopuu 030, 024 nepBoro kopmyca BI'TY)

10. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS 11O
OCBOEHMUIO JMCHMIIJIMHBI (MOAYJIST)

[lo nucuumimnbae «BakyymMHas TEXHHKa» UWTAIOTCS JIEKIUH, IPOBOAATCS
MNpaKTUYECKHUE 3aHATHS U J1a00opaTopHbIe pabOThI, BBIMOIHAETCS KypCOBO IMPOEKT.

OCHOBOI M3y4YeHHS AUCUUIUIMHBI SBISIOTCS JIEKIMH, Ha KOTOPBIX H3JIAraroTcs
HamOoJee CYIIECTBEHHbIE M TPYIHBIE BOIPOCHI, @ TAaKXKE BOMPOCHI, HE HAIIEAIINE
OTpaX€HUs B y4eOHOU JUTepaType.

[TpakTHyeckue 3aHATHS HAPaBJIECHBI HA MPUOOPETEHHE MPAKTUYECKUX HABBIKOB
pacuera BaKyyMHBIX CUCTEM. 3aHATHUS MMPOBOJSATCS MyTEM PEIICHUS KOHKPETHBIX 3a/1a4
B ayJIUTOPHUHU.

JlaGopatopHble paOOTHI BHINOJHSIOTCA Ha JAOOPATOPHOM OOOPYJOBaHHH B
COOTBETCTBUU C METOAMKAMHU, IPUBEJICHHBIMH B YKa3aHUIX K BBIIIOJIHEHHIO paboT.

MeTtoanka BBIMOJHEHUS] KypCOBOTO IPOEKTA U3JI0KEHA B y4eOHO-METOAMYECKOM
nocoOuu. BBIMONHATE 3Tambl KypcOBOTO MpOEKTa JOKHBI CBOEBPEMEHHO U B
YCTaHOBJICHHBIE CPOKH.

KoHTpons ycBoeHus Marepuana AUCHUIUIMHBI TPOU3BOIUTCS MPOBEPKOM
KypCOBOT'O IIPOEKTA, 3aIIMUTON KYPCOBOTO MPOEKTA.

Bunx yueOnbIx
o I[CHTCJII)HOCTB CTy,Z[GHTa
3aHATUHN
Jlexnusa Hanucanne koHcmekTa JIEKUMH: KpPaTKO, CXEMAaTU4YHO, IIOCJIEA0BATEIbHO

(bUKCUPOBaTh OCHOBHBIE TOJIOKEHHS, BBIBOJIBI, (HOPMYIUPOBKH, O0OOOIICHHS;
IMOMCYAaTh BAXHBIC MBICJIIHU, BBIACIIATL KIHOUYCBBIC CJIOBA, TCPMUHEI. HpOBepKa
TEPMHUHOB, MOHATHI C MOMOIIBIO SHIMKIONEINNA, CIOBApPEH, CIIPABOYHHUKOB C
BBIMIMCBHIBAHUEM TOJIKOBaHM B TeTpagb. OOO3HAYCHHE BOMPOCOB, TEPMHHOB,
MaTepuasa, KOTOpbIe BbI3BIBAIOT TPYAHOCTH, IOUCK OTBETOB B PEKOMEHTyeMOM
mutepatype. Eciu caMoCTOATENhHO HE yhaeTcs pa3o0parbcs B MaTepuale,
Heo0xouMo chOpMyIUPOBATH BOMIPOC U 331aTh MIPENOAABATENIO Ha JIEKIIUH WIIN
Ha MPAKTHUYCCKOM 3aHATUU.

[Ipaktuyeckoe |KoHCIEKTHpOBaHHE PEKOMEHIYEMBIX HCTOYHHUKOB. PaboTa ¢ KOHCIEKTOM

3aHATHE JEKUUH, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM — BOIIPOCaM, IPOCMOTP
pPEKOMEHyeMOM JTeparyphl. lIpociaymmBanue aynno- M BUIACO3AMUCEH 110
3aJJaHHOI TeMe, BBIIIOJHEHHE pacueTHO-rpauueCcKUX 3aaHni, pelIeHue 3a1a4
110 AJITOPUTMY.

JlaGopatopnast  |[JlaGopaTopHble pabOTHl TO3BOJSIOT HAYYUTHCS TMPUMEHITH TEOPETHUYCCKHE

pabota 3HaHUS, MOJYYCHHbIE Ha JIEKIMHM NpPU PEIIEHUH KOHKPETHBIX 3a1ad. UToObl
HauOoJiee palMOHAIFHO MW TOJIHO HCIOJb30BaTh BCE BO3MOXKHOCTH
71a00paTOpHBIX JUIsI TOATOTOBKM K HHUM HEOOXOOUMO: CIeayeT pa3o0paTrh
JEKIIMI0 TI0 COOTBETCTBYIOIIEH TEME, O3HAKOMHTCS C COOTBETCTBYIOIIUM
paszzenoM yueOHUKa, IpopadoTaTh JOMOIHUTEIBHYIO TUTEPATyPy U UCTOUHUKH,
PEIUTh 32/1a41 U BBITIOJHHUTH APYTHe MUCHbMECHHBIC 3aJaHHS.

CamocrosrenbHas |CamocTosiTenbHas paboTa CTYACHTOB CIIOCOOCTBYET TINIyOOKOMY YCBOCHHS
paborta y4eOHOTO  MaTepwiajia ¥ Pa3BUTHIO  HABBIKOB  CaMOOOpa30BaHUS.




CamocrosTenbHas paboTa npernoaaraeT cleAyolue COCTaBISIOUIIe:

- pabora ¢ TekcTaMH: Yy4eOHUKAaMH, CHpPaBOUYHUKAMH, JIONOJHHUTEIbHOM
JUTEPaATypOH, a TaKKe MPOpadOTKa KOHCIIEKTOB JICKITUH;

- BBIIIOJTHEHUEC JOMAIITHUX 3aI[aHHﬁ " pacyCToOB,

- paboTa HaJl TeMaMH ISl CAMOCTOATEIBLHOTO U3YUYCHHUS;

- yuacTue B paboTe CTyIeHUEeCKUX HayYHBIX KOH(EPEHINH, OMMMIIHa;

- IOATOTOBKA K MPOMEXKYTOYHOM aTTECTAIIHH.

ITonroroBka k
MPOMEKYTOUHOMN
aTTecTaluu

I'oToBUTBCS K NPOMEXKYTOYHOM aTTECTALUU CIEAYeT CHUCTEMaTU4EeCKU, B
TEYCHHE BCEro cemecTpa. MHTeHCHBHAs NMOATOTOBKA [OJDKHA HA4YaThCS HE
[IO3/IHEE, YEM 3a MECAL-IIOJITOpa A0 IMPOMEXKYTOYHOU arrecrauuu. J(aHHbIE
nepes 3K3aMeHOM TpHU JHS 3P GEKTUBHEE BCETO HCII0JIb30BaTh /1JIs1 HOBTOPEHUS U
CUCTEMAaTU3alMU MaTepHaIa.






