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1. EJIA M 3AJAYA JACIUATIIINHBI

1.1. Hean aucuMninHbI
Heab u 3a1aun U3yYeHUs TMCHUNIMHBI:

Llenbro QUCHUIIITUHBL ABJISIETCS O3HAKOMJIEHUE CTYJIEHTOB C (PU3MUECKUMU
MPOLIECCAMH MPOUCXOSIIUMU B Pa3psHKEHHBIX Cpellax, TEXHOJIOTUEN MOTyUYeHHUsI
BaKyyMa, 0OCOOEHHOCTSIMU BaKyyMHBIX HACOCOB U KOHCTPYKIIUSIMU BaKyyMHBIX CH-
CTEM, a TAK)KE PACUETOM BaKYyMHBIX CUCTEM.

1.2. 3agauu ocBOeHHUSA TUCIHHIIIHHBI

N3ydenne 3akoHOB (DU3UKHU Pa3psKEHHBIX T'a30BBIX CPEJl, OCBOCHHUE MPHUH-
LUIIOB PadO0Thl U KOHCTPYKUUI Pa3IMYHBIX BAKyYyMHBIX HACOCOB, IPUMEHUMOCTHU
KOHCTPYKLIMOHHBIX MAaT€pHaAIOB, TIPUMEHUMOCTH M KOHCTPYKIIMOHHBIE OCOOEHHO-
CTH KOMMYTAIIHOHHOM armnaparypsl JJisl BAKYYMHBIX CUCTEM, IPUHITUIIOB PabOThI U
IPUMEHUMOCTH Pa3JINYHBIX METOJIOB U MPHUOOPOB JJIsl U3MEPEHUsS OOLIUX JaBje-
HUI, METOJIOB TE€UEHCKaHMs, METOJOB U MPUOOPHI JIUIsI U3MEPEHUS MaplUaIbHbBIX
JIABJICHHUH Ta3a U IPUHLHUIIOB MIOCTPOEHUS BAKYYMHBIX CUCTEM.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII

JucuumnuHa «Pu3ndeckne OCHOBBI BAKYYMHOUN TEXHUKH» OTHOCHUTCS JTHC-
muruinHaM k 6s1oky b1.B.OJ1.11 BapuatuBHO# YacTu y4eOHOTO IUIaHa.

3. HEPEYEHD IIVIAHUPYEMBbIX PE3YJBbTATOB OBYYEHUA 11O
JUCHUIIJIMHE

IIpouecc n3yueHus AUCHUIUIMHEBI «DHU3ndYecKne OCHOBBI BAKYyMHOUM TE€XHU-
KU» HarpasjieH Ha (OPMUPOBAHUE CIETYIOUIUX KOMIETEHIIHI:

JITTK-3 crmocoOHOCTHIO HCTIONB30BaTh (PyHIaMEHTAIBHBIE 3aKOHBI OCHOBHBIX
PO(ECCUOHANIBHBIX JUCUUILUIMH BBIOPAHHOTO Npoduiis B MpoPeCcCUOHAIBHON Je-
ATEIIHOCTH

OIIK-8 cmocoOHOCTBhIO CaMOCTOSITEIFHO OCBaWBaTh COBPEMEHHYIO (hu3mue-
CKYIO, aHAJIMTHYECKYIO U TEXHOJOTHUYECKYIO alapaTypy pa3InyHOTrO Ha3HAYEHUs
1 paboTath Ha HEH



Komnerenuus

Pe3yabTarhl 00yyeHnsl, XapaKTepu3ylolue
chopMHUPOBAHHOCTH KOMIIETEHUMHU

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 3aKOHBI (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 TEHACHIIMN PAa3BUTHUS BAKYYMHON TEXHUKH;

- pa0oTaTh Ha BAaKyyMHBIX YCTAaHOBKaxX pa3jIMYHBIX 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 JUCHUTLIMHBI (MOJIYJIS)

OO6m1ast TpyJ0eMKOCTh JUCHUIUIUHBI «DU3NUecKrue OCHOBBI BAKYYMHOMU TeX-
HUKHA» COCTaBJISIET 5 3a4eTHBIE €IUHUIILL.

Pacnipenenenue Tpy10€MKOCTH JUCHUIIIMHBI 110 BUAM 3aHSITUH

OuHnasi popMma 00yueHuUs1

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB 3
AyauTopHble 3aHATHS (BCEro) 54 54
B ToMm uucie:
Jlexknuu 18 18
[TpakTueckue 3austus (I13) 18 18
JlaGopatopubie pabotsl (JIP) 18 18
CamocrosiTeibHas padoTa 90 90
KypcoBoii npoekT + +
KonTponbHas pabota
By npoMexyTOUHOM aTTecTayu — S5K3aMeH + +
OO6m1ast Tpy10€MKOCTh gac 144 144
3a4. el. 3 3

5. COAEPKAHME JUCLUIITTUHBI (MOYJIST)

5.1. Conep:kanue pa3iejioB JMCHMILIMHBI U pacnpeaeeHue TPY10eMKO-
CTH 110 BHJAAM 3aHATHH

Ne HaumeHoBaHue TeMbI
/1

Conepxanue paszena

Jlexiy

IIpax | JIa6. | CPC
3aH. 3aH.

Bce-
ro,
qac

1 T"a30BbIe 3aKOHEI

Ucropusi pa3BuTHs BaKyyMHOH TEXHHKH.
[Ipumenenne BakyymMa B HayKe U TEXHHKE.
[TonsTe o Bakyyme M JaBji€HHMU. | a30Bble
3aKOHBI: 3akoH JlampToHa, 3akoH boima—
Mapuotra, 3akoH ABoraapo, 3akoH [eii-
JIroccaka, 3akoH Illapns. Yactota coynapenuit
MOJICKYJI Ta3a C TMOBEPXHOCTHIO M CIUHUIIBI [1aB-
neHns. Pacmipenenenne MoieKyn rasza mo CKo-
poctsiM. CpenHsist JyTMHA CBOOOTHOTO ITyTH.

2 BsaumoneiicrBue
ra3oB C TBEpABbIMU
TeJIaMH

B3aunMoeiicTBrE Ta30B C TBEPIABIMU TECIAMH:
MOTJIOIICHHE U BBIICICHHUE Ta30B TBEPABIMH
TeNnaMu, afncoouus u necoduus razos. Ouzu-
yeckas aacopOums. XuMuieckas aJacopOorusi.
JecopOrst. PacTBoprMOCTh, ra3ocoaepika-




uue, nuddysus, nponuriaemocts. He crammo-

HapHbBIH nporiecc nuddy3un. JlaBneHue mapos
M TUCCOLIMALIUS OKHCIIOB METa/UIOB. [ToHsATHS

ra3 u nap. JlaBjieHue napoB METAILIOB

SIBnenus nepeHoca

Bsi3kocTHOE TpeHME, MEPeHOC TEIUIOTH B Ba-
kyyme, nuddys3us B razax. Pacuer xapakre-
PHCTHK TEUYeHHs Tra3a METOJaMH MEXaHWKH
CIIOMIHOW cpenbl. TedeHue ra3oB 4epe3 OT-
Bepctus. TeueHue ra3oB B TpyOOIPOBOAAX

BaxyymHsble Haco-
CBI

Knaccudukanus, OCHOBHBIC MapaMeTpbl |
XapaKTCPUCTHKH, OOJNACTh ICHCTBHS BaKyyM-
HBIX HAcOCOB. MeXaHHYECKHE BaKyyMHbIE
HACOCBHI C MACJICHBIM YIUIOTHCHHUEM: MPUHIIUI
NEHCTBUS, MapaMeTpbl W XapPaKTEPUCTHKH,
paboure XKHUIKOCTH IS HACOCOB, KOHCTPYK-
11K, Ta300aJUIACTHOE YCTPOWCTBO M OTKAa4YKa
KOHJCHCHPYIOIIUXCS MapoOB, MNPAKTHYECKUE
yKa3aHusl 10 JKCIUTyataluu. J[ByXpOTOpHBIE
BaKyyMHbIC HACOCHI: MPUHIMII JCUCTBHS, KOH-
CTPYKLIUSI M XapaKTEPUCTUKH, MPAKTHYCCKUE
yKa3aHusl M0 JKCIUTyataiuu. MOoNeKysspHas
OTKauyKa: KOHCTPYKIUS MOJICKYJISIPHBIX HACO-
COB, XapaKTEPUCTUKU TypOOMOJIEKYIISPHBIX
HacocoB. CTpyiiHbIC HACOCHI: TPUHITUI JCH-
CTBUs, KOHCTPYKUHMH M XapaKTCPUCTHUKH,
MPAaKTUYCCKUE YKa3aHUs IO DKCILTyaTalluH.
AJICOpOLIMOHHBIE HACOCHI: PUHIIUI JCHCTBHS.
VcnapuTenbHble TeTEPHBIE HACOCHI: MPUHIIUT
JICUCTBHS, KOHCTPYKIHUH M XapaKTePUCTHKH.
DJIEeKTPOAYroBble HACOCHI: MPUHIMN JICH-
CTBHS, KOHCTPYKIIMM W  XapaKTEPUCTUKH.
HoHHO-TeTepHbIE HACOCHI: MPUHIUI  JCi-
CTBUs, KOHCTPYKUHH M XapaKTECPUCTHUKH,
MPAaKTUYCCKHE YKa3aHWs IO DKCILTyaTalluH.
MarHuTHBIE — DJICKTPOPA3PSAHBIC  HACOCHI:
IPUHLMI JEHCTBUS, KOHCTPYKLUHU U XapakTe-
PYMCTHKH, PAKTHYECKHUE YKA3aHUS 10 DKCILTY-
aTanuu. KOH}IQHC&L{I/IOHHBIC HaCOCHI: IIPUHIIUIT
JIEHCTBUS, KOHCTPYKIHMH W XapaKTCPUCTHKH.
KprocopOuroHHbIe HACOCHI.

20

34

Koncrpykimon-
HBIE MaTepHaIbl 1
KOMMYTAIlHOHHAS
amrmaparypa Baky-
YMHBIX CUCTEM

KoHCcTpyKunoHHBIE MaTepHaibl, OCHOBHBIC
TpeboBaHus. MeTamisl U ciiaBel. He metan-
ngeckue Mmarepuansl. KommyranmonHas at-
mapaTtypa, OCHOBHBIE TpeboBaHms. Kommyra-
LIMOHHAS amnmnaparypa [Jisli HE MPOrpeBaeMbIX
BaKyyMHBIX cucteM. KoMMyTaluonHas ammna-
patypa IUisl MPOrpeBaeMbIX BaKyyMHBIX CH-
cTreM. YCTpOHCTBa [UIsl HAamycka rasa B BaKy-
YMHBIC CHCTEMbI (HATEKaTeNM). DJICMEHTHI
BaKyyMHBIX cucteM. Pa30opHbie U HE pa3bop-
Hble BaKyyMHBIE COCIMHEHHUS. Y CTPOWCTBA
UIA  TIepeladd JBWDKEHUS. OIEKTPHUYCCKHUE
BaKyyMHBIE BBOJIBI. CMOTPOBBIE CHCTEMBI.

15

19

Mertonb! 1 ipubo-
PBI AJISL K3MEPCHHUS
00IIMX TaBICHHUI

Knaccudukanus MeTo10B M MPUOOPOB IS
n3MepeHus o0mux aaBieHui. JKuakocTHbIe
U-o6pasnbie BakyymMmeTpbl. OTKpbIThIe U-
oOpa3Hble BaKyyMMeTphl. 3akpbiTeie U-
00pa3Hble BakyyMMeTphl. KomrpeccnoHHbIe
BaKyyMMETpBI: 00IlIee ONUCAHKE U IPHHIUT
paboThI, 0COOCHHOCTH KOMIIPECCHOHHOTO Ba-
KyymMmeTpa. [ledopmannonssie mpeobdpa3oBa-
tenu. TermnoBsie npeobpazoBaTenu. Bakyym-
METPBI CONPOTHUBIICHHS (PEXKUM MOCTOSHCTBA

15

23




TemnepaTypsl). TepMonapHbie BAKYyMMETPBI
(peXuM TOCTOSTHCTBA TOKA Kakaja). DJeK-
TPOHHBIE TpeoOpa3zoBarean. MarHUTHBIE
ANEKTPOPA3PAIHbIE BAaKyyMMETPHI: TPHUHIIHIT
JelcTBUS. MarHUTHBIE JIEKTPOPA3PAIHBIC
BaKyyMMETPHI C TIOBBIIICHHBIM BEPXHHM IIpe-
JIeJIOM U3MEpPSIEMBIX aBjeHUI. MarHuTHble
3JEKTPOPA3PSIHBIE BAKYYMMETPHI AJISl U3Me-
peHus cBepXHU3kux AaieHuid. Camoouuina-
IOIMECS MarHUTHBIC DIEKTPOpa3psIAHbIE IIpe-
oOpasoBarenu. OCOOCHHOCTH MAarHUTHBIX
3JIEKTPOPa3PsAIHBIX BAKyyMMeETpoB. Panuo-
U30TOMHbIe npeoOpa3oBaTenu. [IpakTuyeckue
yKa3aHU 110 SKCIUTyaTalluy MPHOOPOB UL
HU3MEpeHus MOoNHOTOo nasneHus. [Ipucoemine-
HHE MaHOMETPHUIECKUX Mpeodpa3oBaTeneit K
BaKyyMHOMI cucteme. OTCUET JaBICHUM.
OuncTka u 00e3raxxuBaHue Mpeodpa3oBare-
neit. CopOIMOHHO-IecOpOIIeKHBIE () ()EKTHI.
HNuepunoHHOCTh OTCueTa naBieHusd. ['panyu-
poBKa npeobpa3zoBareneit 11l U3MepeHus 00-
IIMX JABJICHHM.

7 Mertonpl Teyenc-
KaHus

Merton ompeccoBkH. JIFOMUHECIEHTHBIN Me-
TOA TeueuckaHus. VIckpoBoll MeTox orpene-
JieHus Teud. ['ajJoreHHbId MeTO1 onpeesieHuUs
Teun. [IoMCK HErepMETHYHOCTH MaHOMETpH-
YECKUM METOJOM. Macc-
CHEKTPOMETPUUIECCKII METOJ] ONpeIeICHHS
TEYH.

15

23

8 MeTozpl 1 pubo-
PBI U U3MEPEHUS
MapIHaIbHBIX
JaBJICHUH ra3a

Knaccugukarms razoaHaim3aTopoB: IyBCTBH-
TENBHOCTD, pa3pelmaiomas cnocoOHOCTh, Tua-
MMO30H aHaNM3upyeMbIx mMacc. CrekTp macc u
ero pacmmdpoBka. CraTucTHYecKne Macc-
cnekrpomerpel.  CraTtucTuyeckuid  Macc-
CHEKTPOMETP C pa3felieHMeM HOHOB B Mar-
HUTHOM Tone. Bpems mnponerHelii Macc-
CIIEKTpOMETp (XpOHOTpOoH) OMEroTpOHHBIHI
M3MEPHUTEINh MaplIUAbHBIX NaBieHuil. Keapy-
10JIbHBII u MOHOIIOJIbHBIHI macc-
CIIEKTPOMETpPHI  (AJIEKTpHUYECKHE  (QHIBTPHI
Mmacc).

10

14

9 TIpuHIKIIB T0-
CTPOCHHS BAKyyM-
HBIX CHCTEM

[TpyHOMIBI TOCTPOEHUS BaKYYMHBIX CHCTEM.
O6mme TpeboBanus. OOGopymoBaHUE MJIS OT-
kauku OBII. ObGopynoBanme A HaHECEHHUS
TOHKHMX IUIeHOK. OCHOBHbIE TpeOOBaHMS,
npeabsBisieMae K BaKyyMHBIM cuctemaMm. He
IporpeBacMble BaKyyMHBIE CHCTEMBI OTKau-
HBIX 1OCTOB. [IporpeBacMble BaKkyyMHBIE CH-
CTeMBI OTKa4HBIX ITOCTOB. BakyyMmHble cucre-
MBI KapyCeJIbHBIX 1 KOHBEHEPHBIX MaIlIUH IS
orkauku OBII. Bakyymuble cuctemMbl 00opy-
JIOBaHUS AJIsl HAHECCHUS TOHKHX IUICHOK.

15

23

Hrtoro

18

18

18

90

144

5.2 Ilepeuyennb 1a00paTOPHBIX padoT
B cooTBeTcTBHM C y‘-Ie6HbIM IJIaHOM OCBOCHHC AV CHUIIIIMHBI IPEAYCMATPHU-

BaeT BHITIOJIHEHHE JTAaO0OpaTOpHBIX padboT B 3 cemectpe. CoepikaHue BHIMOTHSIE-
MBIX pabOT MPEACTABICHO B yueOHO-MeToIn4YecKoM mocoonn CutaukoB A.B.,

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




texHukn Boponex: @PI'BOYBIIO «BopoHexkckuii rocyJapCTBEHHBII TEXHUYE-
CKul yHUBepcUTeT, 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-
goro 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 cooTBeTCTBUUM C Y4EOHBIM IIJIJAHOM OCBOEHHWE 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, peliaeMble IPH BBITOJIHEHUH 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;

® paccunuTaTh BPEMEHHBIE 3aBUCUMOCTH JABJICHUS B BaKyyMHOW KaMmepe 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 HCIOJIb30BAHUS TOCTABIISIEMBIX
HACOCOB B JIAHHBIX HAMBUTUTEIbHBIX CUCTEMAX.

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

MeTtoauka BBIIIOJHEHUSI KYpCOBOTO IPOEKTa JaHa B y4eOHO-METOJUUYECKOM
nocobun Crorueir O. B., CutnukoB A. B. «Pacder mpolieccoB OTKa4yku BaKyyM-
HBIX TEXHOJIOTUYECKHX yCTaHOBOK» I'. Boponex, ®I'bOY BO "Boponexckuii roc-
yAapCTBEeHHbI TexHuueckuid yHuepcuter', 2017, Ne roc. perucrtpauun B HTIL]
«HUudopmpeructp» 0321800257

7. OHEHOYHBIE MATEPHUAJIBI JIJISI TPOBEJEHUS ITIPOMEKY-
TOYHOM ATTECTAIIMM OBYYAIOIIMXCSH MO JUCHUTIINHE
(MOJIYJIIO)

7.1. Onucanue nokasarejed U KpPUTEPHEB OLECHUBAHUA KOMIETEHIUI
HA Pa3/IMYHBIX ITanax ux (popMUpoOBaHUs, ONIMCAHHUE HIKAJ OLCHUBAHUS



7.1.1 JTan TeKylmero KOHTPOJIs

Pe3ynbTaThl TEKYyIIETrOo 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,
ra3aM¥ B Pa3psHDKEHHOM | TEOpeTHYECKHE BOTPOCHI IPH | PEHHBIA B pPa00YHX | 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 CpPOK,
apaMeTPOB BaKyyM- JIACTH, BBITIOTHEHHUE TUTaHA MPEIYCMOTPEHHBIN | TIPeAyCMOTPEHHBIH
HBIX CHCTEM H yCTa- | paboT 1mo pa3paboTKe KypcoBO- B pabounx mpo- B pabounx mpo-
HOBOK T'O TIPOEKTa, BEIIOJTHEHHUE JIa- rpammax rpammax
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, HallMCaHue 00T B CPOK, paboT B CPOK,
BaKyyMHOM TEXHUKH, KYpCOBOTO TPOEKTA, BEINIOIHE- | MPEAYCMOTPEHHBIN | TIpeAyCMOTPEHHBIIH
paborarh Ha BaKyyM- HHeE J1JabopaToOpHBIX 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 PA3THIHO-
ro - Ha3HAYEHHS U

Pemienue npukia HeIX 3a1a4 B
KOHKPETHON TIpeIMETHOH 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 TOCTPOSHUS 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 CIIOCOOHOCTHIO 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- 80-100%| 80-60%
BaHUH, NIPEJAHA3HAYCHHOM IS TOCTHIKECHHS
BaKyyMa M KOHTPOJIS JaBJICHUS pa3psDKEHHOM
ra30BOMH Cpelbl, HaBBIKAMU Pa3pabOTKU U
BBIOOpa BAaKYYMHOH CHCTEMBL.

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-

HUIO
1. dusuka Bakyyma

IHocTynarsl pusuku Bakyyma (5 mocrys) ?
KoauvecTBeHHoe onpenesenue Bakyyma (3 cnocoda) ?

3akon aabToHa?

YpaBHeHHS ra30BOr0 COCTOSTHUS
3akon boiis—Mapuorra?
3akoH ABorajapo?

3akon I'eii-JIroccaka?

3akon Hlapas?

© 00N O WNRE

[EEN
o

BpeMeHn"?
11. Cssusb I1a u Topp?
12. CpeanexkBaapaTH4YHasi CKOPOCTb MOJIEKYJI?
13. HawuboJiee BeposITHOI CKOPOCTBHIO MOJIEKYJI?
14. CpeaneapudmeTnyecKyl0 CKOPOCTb MOJIEKYJI?
15. lamHBI cBOOOAHOIO MYTH MOJIEKYJIbI OT TeMIIEPATYPbI?
16. ®usuyeckuii cMbica nocrosinuoi Cesepienaa?
17. JInuHBI CBOOOJHOTO MYTH MOJIEKYJIbI OT 1aBJICHUA?

2. BzaumoaeiicTBue ra3oB C TBEPALIMU TE€JIaMHU

Yro Takoe copOums u gecopoumsi raza?
Yro Takoe agcopOuus u abcopoOums rasa?
Buabi agcopoumnu?

Pu3znyecKue NPUIUHBI aACOOKUMN?
®opmy.a Jlenrmwopa?

3aBHMCHMMOCTH PACTBOPUMOCTH ra3a?
I'azoconep:xxanme?

O N OAEWNRE

BblpameHne JJIA JaBJICHHUSA ra3da 4€pe3 CKOpPpoCTb U KOHHeHTpaHI/IIO?

YeMm oTanvaeTcs XuMHUYeCKasi a):[copﬁunﬂ H XUMHA4YEeCKada pealcunﬂ?

Yucao mMoJiekyJ, yIapsilOmUXcsi O eIMHHMI]y MOBEPXHOCTH B €IMHHILY




9. VYpaBHenue nud¢y3uu raza B TBepaAOM Tese?

10. Koyppunuent nuddy3uu raza B TBepAOM Tejie?

11. VYaeabHOro noroka rasa ¢/ yepe3 CT€HKY TOJIIUHON Z.?

12. Ko3ppunuentom npoununaemoctu knp?

13. CBs3b q/— yAeabHOro MOTOKA ra3a, NPOHUKAIOLIEr0 Yepe3 CTeHKY e/Iu-
HUYHOM TOJIIUHBI (IPOHUIIAEMOCTH), S — pacTBOpuUMOcTH U D — KO-
dppuument nudpdysun?

14. Oobe3raxxuBaHue Marepuasna?

15. CkopocTH yIeJbHOro ra3oBbljiejeHisl B BAKyyMe J1Jisl 0JIy0eCKOHEeYHO-
ro TBEpAOro rejaa?

16. CkopocTH yAeJbLHOr0 ra3oBblieIeHUs] B BaKyyMe JIfl IUIACTHHBI TOJI-
muHou Z7?

17. CkopocTH yAeabHOI0 ra3oBblle/IeHHs B BaKyyMe Uil HWINHAPa paauy-
ca R?

18. Otauuue rasa ot napa?

19. /laBieHMe HACBHIIIEHHOTO NMApPa BeLIECTB, NMPUMEHsIEMbIX B BAKYyMHOM
TEeXHUKHU?

20. Oxucuabl MeTAUIOB MOABEPKeHHbIE TEPMUYECKOH TUCCOUANMNHA?

3. SIBJIeHUs mepeHoca

1. SIBaeHus B razax CBi3aHHbIE C IMEPEHOCOM MACCHI, JHEPrUH M KOJIUYe-
CTBA ABUKeHHUA?

2. KoddpdumueHT tTuHaMu4ecKoil BA3KOCTH B 00J1aCTH HU3KOI0 Bakyyma?

3.  3aBHCHUMOCTH OT JaBJeHUs KO3 PuIUeHTa TMHAMUYECKOH BSI3ZKOCTH B
00J1aCTH HU3KOT'0 Bakyyma?

4.  3aBHCHMOCTB OT TeMIlepaTypbl KO3(PPUIHEHTAa JTMHAMUYECKON BAZKOCTH
B 00J1aCTH HM3KOr0 Bakyyma?

5. Cwuua TpeHus B 00J1aCTH BBICOKOI0 Bakyyma?

6. 3aBHCHUMOCTH OT JaBJIeHHsI CUJIbI TPEHUS B 00JIaCTH BHICOKOT0 Bakyyma?

7.  3aBHCHMOCTb OT TeMIIEPATYPbl CHJIbI TPEHUsSI B 00/1aCTH BBICOKOI0 Ba-
Kyyma?

8. Ko3ddunueHT TemionpoBoJHOCTH raza B 00J1aCTH HU3KOr0 Bakyyma?

9. 3aBucumMocTb OT JaBJjieHHs K03 (PuuMeHTa TemIoNpPOBOAHOCTH ra3a B
00J1acTH HU3KOro Bakyyma?

10. 3akon Credana — bojabimana?

11. TloTok 3Hepruu NMpM H3JYy4YeHHH B 3aBHCMMOCTH OT KOJMYeCTBa yCTa-
HOBJICHHBIX JKPAHOB?

12. Ko3¢p¢PpuuueHT TeNJIONPOBOIHOCTH ra3a B 00J1aCTH BbICOKOI0 BaKyyma®?



13.

14,

15.
16.

17.

18.
19.

20.

21,

©ooN O WNRE

[ =
©

|
=

12,

13.

14,

15.

3aBucumMocTh KO3I(PPUIHEHT TENJIONPOBOAHOCTH OT JAaBJICHUSI BO BCeM
aUAana3oHe JaBJeHu?

B kakom ciay4yae ko3(ppuUHEHT TEemI0NPOBOJIHOCTH BbILIE IJIA JEerKHUX
aTOMOB WJIH THKEJIbIX HJIM HeT 3aBUCUMOCTH?

Koa¢ppuuuent camoandpPpy3nu B 00,1aCTH HU3KOT0 BaKyyma?
3aBucuMocTh OT TemMnepatrypbl ko3¢ puuuenra camoaudpdys3nu B 001a-
CTH HU3KOT0 BaKyymMa?

3aBucumocTh OT nAaBJjieHuss ko3¢duuuenta camoauddysnu B o0daacTu
HU3KOI0 Bakyyma?

Ckopoctb camoau(Py3uu B BBICOKOM Bakyyme?

3aBHCHMOCTH OT TeMIepaTypbl CKOpocTH camMoau¢dy3uu B BBICOKOM
Bakyyme?

3aBuCHMMOCTB OT Macchl aTOMa CKOpocTH camoauddy3un B BBICOKOM Ba-
Kyyme?

3aBucuMoCTh OT JaBjeHusi kodpdunuenta camoaudp@Py3suu B BICOKOM
Bakyyme?

4. Pe;kxMMbI TeUEHH ra3a

YcaoBue KOraa MOTOK ra3a Kr/ceK MOKHO BbIPasuTh M°na/cex?
OmnpenesieHue NpoBOAUMOCTH?

IIpoBoauMOCTH MapaJLIEJbHO COCAUHEHHBIX TPYOONIPOBOAOB?
IIpoBoauMoOCTH MOC/IEI0BATEILHO COCIMHCHHBIX TPYOONIPOBOAOB?
3aBMCHMMOCTD OT JaBJIEHUS IPOBOJAUMOCTH TPyOonpoBoaa?

PexxuMbl TeyeHnust raza?

Kpurepust Knyacena?

PexxumoB oTtHocuTe1bHO Kputepus Knyacena?

YcaoBue CIVIONIHOM Cpeabl 1Sl IBUKEHUs raza?

IIpoBoauMoOCTh OTBEPCTHSA AJIS BO3AyXa NP KOMHATHOH TeMIiepatype B
BSI3KOCTHOM pexume?

IIpoBoauMoOCTh OTBEPCTHS AJIS1 BO3AyXa NP KOMHATHOI TeMIiepaTtype B
MOJIEKYJIAPHOM pexxume?

IIpoBoauMOCTH OTBEPCTHS AJIS1 BO3AyXa NP KOMHATHOI TeMIiepatype B
MOJIEKYJISIPHO-BSI3KOCTHOM pexxume?

IIpoBoaumocTs TPyOONPOBOAA IS BO3AyXa IPH KOMHATHOM TeMIepary-
pe B BA3KOCTHOM pekume?

IIpoBoauMOCTH KPYIJOro TpyoompoBoaa AJsi BO3AyXa NPH KOMHATHOM
TeMIeparype B MOJIEKYJISIPHOM pe:kuMe?

IIpoBoaumocTh TPyOONPOBOAA IS BO3AyXa IPH KOMHATHOM TeMIiepary-
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10.

11.

12,

13.

14.
15.

16.

17.

18.

19.

20.

pe B MOJIEKYJISIPHO-BA3KOCTHOM pexxume?

7.2.4 IlpumepHbIiA NIepevYeHb BONMPOCOB JJIf MOATOTOBKH K 3a4eTy
He npenycMoTpeHO yueOHbBIM TIAaHOM

7.2.5 IllpumepHBblii NepevyeHb BOMPOCOB JIsl MOATOTOBKH K IK3aMeHY

Bakyywm u nasnenue.

I'a3oBbIe 3akoHBI: 3aKOH JlanbTOHA, 3ak0oH boins—Mapuorra, 3akoH ABO-
rajipo, 3akoH I eii-JIroccaka, 3akon IllapJis.

Pacnipenenenne Mosiekys raza mo CKOpOCTSIM M CPEIHEH JJIMHA CBOOOHOTO
MyTH.

B3aumogenicTBre ra3oB C TBEPABIMU TEJIAMHU: IOTJIOMIEHUE U BBIICICHHUE
ra3oB TBEPABIMH Te€JIaMH, a7COPOLIUSI U 1€COPOIHs Ta30B.

PacTtBOpuMOCTS, Tazocoaepkanue, 1uddy3us, IPOHUIIAEMOCTb.

Paznuuuii Mexay ra3om U mapom.

SBneHus TiepeHoca: BI3KOCTHOE TPEHUE, MEPEHOC TEIJIOThl B BaKyyME,
muddy3us B razax.

PexxuMbl TedueHus ra3oB: BA3KOCTHBIM, MOJICYJISIPHO-B3KOCTHBIA, MOJIEKY-
JISIPHBIN.

Knaccudukanys, oCHOBHbIE MapaMeTphl U XapaKTEPUCTUKU, 00JIacTU Je-
CTBHSI BAKYYMHBIX HaCOCOB.

MexaHnnuyeckrne BaKyyMHbIE HACOCHI C MAacCJIEHbIM YILUIOTHEHUEM: HPUHLIMI
JIEHUCTBUSA, TapaMEeTPhl U XapaKTEPUCTUKHU, pabodure KUIKOCTH JIJIsi HACOCOB,
KOHCTPYKIIUH, Ta300aJ71aCTHOE YCTPOMCTBO M OTKa4Ka KOHJECHCUPYIOIIUXCS
MapOB, NPAKTUYECKUE YKA3AHUS 110 IKCILTyaTALUU.

JIByXpOTOpHBIE BaKyyMHBIE HACOCHI: NMPUHIIUIT JIEVUCTBUS, KOHCTPYKIUA U
XapaKTEPUCTUKH, MPAKTUYECKUE YKA3aHUS 110 IKCILTyaTaIUU.
MonekynspHas OTKayka: KOHCTPYKLHS MOJIEKYJISIPHBIX HAaCOCOB, XapakTe-
PUCTUKH TYpOOMOJICKYJIIPHBIX HACOCOB.

CrpyiiHble HAaCOCHI: MPUHIIUI JACHCTBUS, KOHCTPYKIIMU U XapaKTEPUCTHUKH,
MPAKTUYECKUE YKA3aHUS IO IKCIUTyaTalluH.

AcopOIIMOHHBIE HACOCHI: PUHIIMIT IEHCTBHUSI.

HcnaputenbHble T€TEpHBIE HACOCHI: MPUHIMI JIEWCTBUS, KOHCTPYKIUU U
XapaKTEPUCTUKH.

DJIEKTPOIYTOBBIE HACOCHI: TPUHIMII AEHCTBHS, KOHCTPYKIUH U XapaKTEPH-
CTHUKH.

HNoHHO-TeTepHBIE HACOCHI: TPUHLUI JEUCTBUS, KOHCTPYKLIMHU U XapaKTepH-
CTHUKH, MPAKTUYECKHUE YKA3AHHUS T10 IKCILTyaTalHH.

MarauTHbI€ JIEKTPOPA3PSIAHBIE HACOCHL: PUHIUI AEUCTBUS, KOHCTPYKIIMU
Y XapaKTEPUCTUKH, IPAKTUUECKUE YKA3AHUS 110 IKCILTyaTalluu.
KonneHncanmonHble HACOCHI: MPUHIHNI AEHCTBUSA, KOHCTPYKIUA U XapaKTe-
PUCTHUKHU.

KpuocopOuronHbie HaCOCHI.
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KoHCTpyKIIMOHHBIE MaTepuajbl; METAIUIBI U CIUIABBI, HE METALTUYECKUE
MaTepHuabl.

KoMMmyTanmnonHas ammapaTypa: OCHOBHbIC TpeOOBaHHUS.

YcTpoiicTBa 1715 HaITyCcKa ra3a B BaKyyMHBIE CHCTEMbI (HATEKATENH).
DJeMeHThl BaKyyMHBIX CHCTEM: pa30OpHbIe M HE pa300pHbIC BaKyyMHBIC
COCIMHEHUS, YCTPOMCTBA ISl TIepeIauul JIBIKEHUS, dJICKTPHUECKHUE BaKy-
YMHBIC BBOJIBI, CMOTPOBBIC CHCTEMBI.

MeTtoabl U ipuOOPHI A1 U3IMEPEHUS OOITUX JTABJICHUH.

U-o0pa3Hbie BAKYyMMETPHI.

Kommpeccronubsie BakyyMMeTphl: 0OIllee OMHMCAaHWE W TMPUHIUI PaboThI,
0COOEHHOCTH KOMITPECCHOHHOTO BaKyyMMETpA.

JHedbopmarrionHbie IpeoOpa3zoBaTENH.

TemoBbie peoOpa3zoBaTEINH.

TepmortapHbie BaKyyMMETPHI.

MarauTHbI€ JIEKTPOPa3PAIHbIC BaKyyMMETPHI.

PagrounsoromnHbie mpeoOpa3zoBaTey.

[TpubGopsI 1715 M3MEpeHNUs MapIuaIbHBIX JaBICHHUH rasa.

MeTonpl TeUEeHUCKaHMs: METOJ ONMPECOBKH, JIOMHHECIICHTHBIA METOJ, WC-
KpOBOH TeUencKaTelb U MaHOMETPUYECKUH METOJ, METOJ TEIJIOBOTO Ma-
HOMETPHUYECKOTO MpeoOpa3oBaTelisi, MeToj, BhICOKOBa-KyyMHOTO MaHOMET-
PUYECKOTO TpeoOpa3oBaTesi, TaJOT€HHBIM W MacC-CIEKTPOMETPUUYECKHMA
TE€YEUCKATEIH.

[TpuHIUTIBI TOCTPOCHUS BAKYYMHBIX CUCTEM.

Oo6opynoBanue ajisa otkauky DBII.

O6opynoBaHue Jjisi HAHECEHUSI TOHKUX TICHOK.

OcHoBHBIE TpeOOBaHUS, IPEIBSBIIIEMbIC K BAKYYMHBIM CHCTEMaM

7.2.6 MeTomea BBICTABJICHUSA OICHKHU NPHU NMPOBEACHNUH NMMPOMEKYTOY-

HOM aTTecTAlluH

[TpomexxyTouHast aTTeCTalUs OCYHIECTBIIAECTCS MO HECKOJIBKUM KPUTEPUSIM:
1. TectupoBaHue 1o TeMaM Kypca TeCT-3aJaHusl.

Ouenka «HeyaoBIeTBOPUTEIBHO» CTABUTCS B Ciydae, €Cld CTYJEHT OTBE-
THJ TpaBWIBHO HA 40% BONIPOCOB U MEHBIIIE.

Onenka «Y I0BIETBOPUTENBHO» CTABUTCS B CIydae, €CJIM CTYJCHT OTBETHUI
npaBwIbHO Ha 40-60% BompoCOB.

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

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

2. OTBeThl HA CEMUHAPCKUX 3aHATHUSX 10 TEME Kypca.

3. [ToaroToBka u 3amuTa KypcoBOro MPOEKTA.

4. DK3aMeH.

7.2.7 IlacmopT OLIEHOYHBIX MATEPHAJIOB



Ne KonTtpomupyemsie pasne- | Kox konTponmupyemoii | HanmenoBanue
/o JIbI (T€MbI) JTUCHUTUIUHBI KOMIETEHIIUK (WUJTU €€ | OLICHOYHOIO Cpej-
4acTH) CTBa
1 ["a30BbIE 3aKOHEBI JIIK-3, OIIK-8 Tecr, YCTHBIN
OTpOC, PK3aMEH
2 Bzaumopeiicteue razos | JI1K-3, OIIK-8 Tecr, YCTHBIN
C TBEPABIMHU TEJIAMHU OTIPOC, DK3aMEH
3 SIBnenus nepeHoca JIIK-3, OIIK-8 Tecr, YCTHBIH
OTIPOC, K3aMEH
4 BakyyMmHbIe HacoChl HIIK-3, OIIK-8 OTBeThl Ha CEMHU-
HapCKOM 3aHSTHH,
3a1mTa nabopa-
TOpHBIX Nel 2, k-
3aMEH
3) Koncrpykmmonnsie ma- | JITIK-3, OITK-8 OTBeThl Ha CEMHU-
TepHUaIbl U KOMMYTAaIlU- HApPCKOM 3aHSTHUH,
OHHas ammaparypa Ba- IK3aMeH
KYYMHBIX CUCTEM
6 Mertoast u pubopst mis | JATTK-3, OITK-8 OTBeThl Ha CEMHU-
U3MEpEHHS OOIINX J1aB- HapCKOM 3aHSITHH,
JICHUH 3amuTa  J1abopa-
TopHbIX Ne3, sk3a-
MEH
7 MeTtoabl TeYeuCKaHU JIIK-3, OIIK-8 OTBeTbl HA CEMU-
HApPCKOM 3aHSTHUH,
3amura  Jlabopa-
TopHbIX Ne4, sk3a-
MEH
8 Mertoast u pubopst mis | JATTK-3, OITK-8 OTBeThl Ha CEMHU-
U3MEPEHHUS MapIuaib- HapCKOM 3aHSTHH,
HBIX JIaBJICHUH rasa IK3aMEH
9 [Tpunuune! moctpoenus | AITK-3, OIIK-8 OTBeThl Ha CEMHU-
BaKyyMHBIX CHCTEM HapCKOM 3aHSITHH,
IK3aMEH

7.3. MeToan4eckue MaTepuaJbl, Onpeaesilomue Npoueaypbl OleHuBa-
HHSI 3HAHUI, yMEeHHUIl, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH

TecTupoBaHWe OCYIIECTBISIETCS C KCHOJIb30BAHMEM BBIJAHHBIX TECT-
3amaHnii Ha OyMakHOM HocuTene. Bpems tectupoBanus 30 muH. 3ateMm ocy-

IICCTBJLCTCA IMPOBEPKA TECTA OK3aMCHATOPOM M BBICTABJISICTCSA OLICHKA COIJIaCHO

MCTOJMKH BBLICTABJICHUSA OLICHKH ITPU IIPOBECACHUHU HpOMC)KyTOqHOﬁ aTTeCTaluu.




Ha cemuHapckom 3aHSTHUM OTBETHl OCYLIECTBISIOTCS YCTHO MO TEMAaTHKH
3aHATHSA B PE3YJIbTATE€ CaMOCTOSITENIBHOTO MOMCKAa MH(POpPMALMU B paMKax CaMo-
CTOATENIBHON pabOThl BHE ayAUTOpPHOro BpeMeHu. [1o 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€ BBITIOTHEHUS JabopaTopHOil padoThl. [Ipubnu3uTenbHbIN
IIEpEYEHb BOMPOCOB MPEJACTABIEH B METOJMYECKOM YKa3aHUHU K BBITOJHEHUIO pa-
OOTBHI.

3ammTa KypcOBOTO MPOEKTa OCYUIECTBIISETCS COIVIACHO TpeOOBaHUM,
IpeIbsBIsIEMbIM K paboTe, ONMUCAHHBIM B METOAMUYECKUX MaTepuaiax. [IpumepHoe
BpEMs 3allUTHI HA OJJHOTO CTYJE€HTa cOCTaBsieT 20 MUH.

OK3aMeH

8 YYEBHO METO/IMYECKOE U UTHO®OPMALMOHHOE
OBECHHEYEHUE JNCIUIIJIMHBI

8.1 IlepeueHb y4eOHOIi JUTEPATYPHI, HEOOXOAUMOI /1JI51 OCBOEHMS JTHUC-
HUILIMHBI

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

2. 621.5 C 412 CutnukoB, A.B. JlaGopatopHblii MpakTUKyM MO OCHOBaM Ba-
KYyMHOM TEXHUKH : YueOHO-MeToanueckoe nocodue. - Boponex : DI'bOY
BO "BopoHexckuii rocy1apcTBEHHbIN TeXHUYeCKui yHuBepcutet'", 2016. -
79 c. - 141-66; 250 5k3.

3. 621.5 C 412 CutnukoB, Anekcanap Bukroposuu. Pacuer mporieccoB oT-
KAuK{ BaKYyMHBIX T€XHOJOTHUYECKUX YCTAHOBOK [DJIEKTPOHHBIN pecypc] :
yuebHoe nocobue / PI'BOY BO "Boponex. roc. TexH. yH-T", Kad. HU3HKH
TBEPAOTO Tena. - BopoHex : BOpOHEKCKHI rOCyAapCTBEHHBI TEXHHUYE-
ckuil yauBepceurer, 2017. - 91 c.

4. 621.5 I 548 Illemmn, E.Il. BakyymHble TeXHONOrMM : Yuebd. mocodue. -
Uebokcapwl : Mnartemekt, 2009. - 504 c. - (Ou3TeXOBCKUM Y4EOHUK). -
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.LU. Bynapun; K.b.
[TandunoBuu. - Kazanp : KazaHckuii HallMOHAJIbHBIA HMCCIIEI0BATEIHCKUM
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-
pouex : BI'TII'K, 2008. - 103 c.

10.621.38 b 447 bensie, H.B. PacueT BakyyMHBIX CHCTEM B IpuMepax : YueoO.
noco6ue. - Boponex : TOYBIIO "Boponexckuii rocy1apcTBEHHBIH TEXHH-
yeckuit yausepcuter”, 2011. - 121 c. - 119-00; 250 sk3.

8.2 Ilepeyenbr MHGOPMAUMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX NPH
OCYIIeCTBJICHMH 00pa30BaTeJbHOI0 Mpouecca Mo AUCHUILINHE (MOIYJII),
BKJIIOYASl NMepevYeHb JUIEH3MNOHHOI0 MPOrpaMMHOI0 obecrevyeHnsi, pecypcoB
HH(POPMAIIMOHHO-TEJIEKOMMYHUKANNOHHOI ceT « UHTEepHeT», COBPEeMEHHbIX
npodeccnoHaNbLHbIX 023 JAHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM

Microsoft Word, Microsoft Excel, Internet Explorer.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINMASA
JJIAA OCYIIECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLECCA

Jlist mpoBeeHusi 1a0OpPaTOPHBIX 3aHITHM HEOOXOoAMMa ayAuTOpHs, OCHa-

IIeHHasi BaKyyMHBIM oOopynoBanueM. (aymutopun 030, 024 mepBoro kopiyca
BI'TY)

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

[To mucuuminHe «DU3NYeCKHE OCHOBBI BAKYYMHOW TEXHUKW» UYHMTAKOTCS
JICKIIUH, TIPOBOASTCS MPAKTHYECCKUE 3aHATHUS, TAOOPATOPHBIEC paOOTHI, BHITOTHSIET-
CA KypCOBOU MPOEKT.

OcHOBOW HM3y4eHUS! TUCLUMUIUIMHBI SIBISIOTCS JEKIIMH, HA KOTOPBIX H3JIara-
I0TCSl HaumOoJiee CYIIECTBEHHbIE U TPYAHBIE BOMPOCHI, a TAKXKE BOMPOCHI, HE
HaIleIe OTPAKECHUS B YUICOHOM IUTepaType.

[IpakTudeckre 3aHATHS HAIpaBiIeHbl Ha NPHOOpPETEHHE MPAKTHYCCKUX
HaBBIKOB OINEPUPOBAHUS C COBPEMEHHBIMU 0a3aMH JIAHHBIX JIJIi O3HAKOMIJICHHS C
BaKyyMHBIM 000pYI0BaHUEM MTPOU3BOIMMBIM B HACTOSAIIEE BPEMSI.

Bouibiioe 3Hau€HME MO 3aKPEIICHUIO U COBEPIICHCTBOBAHUIO 3HAHUIN UMEET
caMocTosTeNIbHas padoTa cTyaeHToB. MHbopMalnio o BceX BUAAX CaMOCTOSTENb-
HOU pabOTHI CTY/ICHTHI MOTYYalOT HA 3aHSATHUSX.

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


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

KonTpone ycBoeHuss Mareprana AUCUUILIMHBI IPOU3BOAUTCS IPOBEPKOU
KypPCOBOI'O IIPOEKTA, 3aIIUTON KypcOBOTO npoekra. OCBOCHUE IUCLUILINHBI OLle-
HUBAETCS HA DK3aMCHE.

Bun yueOHbIX JlesTeNbHOCTh CTYyIEHTa
3aHATUU
Jlexuusa Hanucanne koHCIIEKTa JEKLMM: KPATKO, CXEMaTUYHO, IOCIEI0BATEIBHO

(bUKCUPOBAaTh OCHOBHBIE TIOJIOKEHUS, BBIBOJIBI, POPMYIMPOBKH, 00001IIE-
HUA; NTOMCUYATh BAXXHBIC MBICJIA, BBIACIIATH KIIFOYCBLIC CJIOBA, TCPMHHBI.
[IpoBepka TEPMUHOB, MOHATHI C MOMOILIBI SHIMKIONEANMI, CIIOBApPEH,
CIPAaBOYHHUKOB C BBHINMKMCHIBAHUEM TOJIKOBAaHUI B TeTpaab. OO03HaueHue
BOIIPOCOB, TEPMUHOB, MaTepuaia, KOTOPbIE BbI3bIBAIOT TPYAHOCTH, TOUCK
OTBETOB B PEKOMEHAYEMOM JuTeparype. Eciu caMoCTOATENbHO HE yaaeT-
csl pa3oOparbcsi B MaTepHayie, He0OX0AUMO CHOPMYITHPOBATH BOMPOC U
3a1aThb MPENIoAaBaTCII0 HA JICKIWHW UJIW Ha IPAKTUICCKOM 3aHATHUH.

[IpakTnueckue KoHcnektupoBaHue peKOMEHIyeMbIX UCTOUYHHUKOB. PaboTa ¢ KOHCTIEKTOM
3aHATUA JIEKU MW, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAaM, IIPOCMOTP pe-
KOMEHYyeMOM JTUTepaTyphbl, MOATOTOBKA JOKJIAOB 110 TEME 3aHSTHSL.

JlaGopatopubie | OdopMiieHHEe TEOPETUYECKON M MPAKTUYECKON yacTu paboTsl. Beimomnne-
paboTsl HUE TIPaKTUYECKOW YacTu jJabopaTopHol paboTel. Crmavya maGopaTopHOU
paloTHI.

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




AHHOTANIUA

K paboueii mporpaMMe AUCIUILTAHBI
b1.B.O/I.11 «®u3nyeckrie OCHOBbI BAKYYMHOU TEXHUKH»

Hanpapnenue noaroroBku (cnenuanbHocth) 16.03.01 Texnuueckas dusuka
Hamnpasnennocts (mpoduis, cienuanmzanus) dusndeckas 37eKTPOHUKA
KBamudukanmst (cTerneHp) BRITyCKHUKA OaKayiaBp

dbopma oOyueHus OdYHas

CPOK OCBOCHHS 00pa30BaTEIHbHON MTpOrpaMMbl 4 Toa

roj Havyana nmoAarotosku 2017

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 CriocoO6HOCTBIO CaMOCTOSTEIILHO OCBAUBATh COBPEMEHHYIO (DHU3UYECKYIO,
AHATUTHYECKYIO M TEXHOJIOTHYECKYIO anmnaparypy pa3IudHOro Ha3HAYCHUS U pa-
0oTaTh Ha HEH.

OO6m1ast TPy1I0€MKOCTh JUCIUTIIAHBI 3€T: 3 3€T.
dopma UTOTOBOT'O KOHTPOJIS 1O AUCIUIIIMHE: YK3aMeH, KypCOBOM MPOECKT.
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