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1. EJIA M 3AJAYA JACIUATIIINHBI

1.1. Hean aucuMninHbI

Llenpro AUCHUIUIMHBI SIBIIsIETCS OOECleueHue U3Y4YeHUs! CTYJEHTaMHu Mpo-
L[ECCOB, MPOUCXOJALIUX B Pa3PIKEHHBIX Cpefax, OCOOEHHOCTSIMU BaKyyMHBIX
HAaCOCOB, METOJUK M3MEPEHMs CTEINECHHU Pa3psHKEHUS U KOHCTPYKIUSMU BaKyyM-
HBIX CUCTEM U HABBIKOB B TEXHOJIOTHU MOJyYEHUSI BAKyyMa M pacyeTa BaKyyMHBIX
CUCTEM.

1.2. 3agauu ocBOeHUA TUCIHUIIIHHBI

N3ydeHnne 3akOHOB (DPU3UKHU pa3psKEHHBIX T'a30BBIX CPEJl, OCBOCHUE MPUH-
LUIIOB Pa0O0Thl U KOHCTPYKUMU Pa3IMYHBIX BAKyYYMHBIX HACOCOB, IPUMEHUMOCTHU
KOHCTPYKLUMOHHBIX MAaT€pHaIOB, IPUMEHUMOCTH M KOHCTPYKIIMOHHBIE OCOOEHHO-
CTH KOMMYTAIIMOHHOM anmnapaTypsl JIJIs1 BAKYYMHBIX CUCTEM, TPUHIIUIIOB pabOTHI U
MPUMEHUMOCTH Pa3IUYHBIX METOAOB M MPUOOPOB ISl U3MEPEHUs OOLIUX AaBiie-
HUM, METOJIOB TEUEUCKAHMS, METOJOB U MPUOOPHI JUIsl U3MEPEHUS MapIUaIbHBIX
JABJICHUH Ta3a U MPUHIIUIIOB MOCTPOCHUS BAKYYMHBIX CUCTEM.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII

JucnunnmHa «BakyyMHasi TeXHWKa» OTHOCUTCS JUCIMIUIMHAM K OJIOKY
b1.B./IB.02.01 BapratuBHOM YyacTH y4eOHOTO TUTAHA TUCIUILINH 110 BHIOODY.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJBbTATOB OBYYEHUA 110
JAUCHUIIJIMHE

[Ipomecc m3ydeHWs TUCHUIIIMHBI «BakyyMHas TeXHWKa» HaIpaBieH Ha
(dbopMHpOBaHUE CIACAYIOMNX KOMIIETEHITHH:

[1K-4 CniocoGeH y4acTBOBaTh B peaiM3allii TEXHOJIOTHYECKUX MPOLIECCOB B
paMKax TUTaHAPHON TEXHOJIOTHH, 00CCTICUMBAIONTNX CO3/IaHNE MOHOJUTHBIX MHTE-
TPATBHBIX CXEM.

Komnerenuust Pe3ynbTaThl 00yueHHs, XapaKTepU3yOIue
cpopMHUPOBAHHOCTH KOMIIETEHIIUN

I1K-4 3HaTh:

- ¢u3UYeCcKUe 3aKOHBI, MPOUCXOJAIINE C Ta3aMu B pa3ps-
KEHHOM COCTOSIHUY;

- (puznyeckue npoiieccol, NPOTEKAIOIINE B BAKYYME;

- HOMEHKJIATYpy U XapaKTePUCTUKHU U3JEIU U 000py 0Ba-
HUE, MPEAHA3HAYCHHBIE I BAKYYMHBIX - YCTaHOBOK BBI-
MMyCKaeMOM OTEUYECTBEHHOM W 3apyOeKHOM MPOMBIIIICHHO-
CThIO;

- IPUHIMIIBI TOCTPOCHUS BAKYYMHBIX CUCTEM U UX padoTy.




Ymerb:

- MIPUMEHSATh 3aKOHbl (PU3UKHU BaKyyMa JUIsl pacyeTa OCHOB-
HBIX [IApaMETPOB BaKyyMHOMN CUCTEMBI;

- IPUMEHATh (PU3NUECKUE IPUHIUIIBI B3aUMOJECHCTBHS Ta30B
C TBEpPABIMU TeJIaMHM JUId TPOIKTUPOBAHUSA YCTaHOBOK
CBEPXBBICOKOTO BaKyyMa,

- YUUTHIBaTh TEHJCHIIMY PAa3BUTHS BaAKYyMHOU TEXHUKH;

- pa0oTaTh Ha BAaKyyMHBIX YCTAaHOBKax pa3jIMYHbIX KOH-
CTPYKIIUU;

- WCIOJIb30BaTh TEXHUYECKUE CPEJCTBA KOHTPOJS BaKyyma
JUI OTNPEJENICHUsT OCHOBHBIX MapaMeTpoB - TEXHOJOTHYE-
CKOTO MpoIiecca.

Baaners:

- METOZAMH pacyeTa OCHOBHBIX [IaPAMETPOB BaKyyMHBIX CH-
CTEM U YCTaHOBOK;

- CIIOCOOHOCTBIO CAMOCTOSATEIBHO OCBAaMBaTh COBPEMEHHOE
BaKyyMHO€ 00OpYJOBaHME Pa3IMYHOIO - Ha3HAYEHUS U pa-
0oTaTh HaA HEH;

- HaBbIKaMu PalbOTHI Ha OOOPYIOBaHHH, MpeIHA3HAYCHHOM
JUIS TOCTHOXKEHUS BaKyyMa M KOHTPOJIS JaBJICHUS Pa3psKeH-
HOW ra30BOU CpPEJb;

- HaBbIKaMU pa3pabOTKH U BEIOOPA BAKYYMHOM CHCTEMBI.

4. OB BEM JUCIHUIIJIMHBI (MOAYJISA)
OOmiast TPyJOEMKOCTh TUCIMILIMHBI «BakyyMHass TeXHHKa» COCTaBIsSEeT 5
3a4E€THBIEC €IUHUIILI.

Pacnpenenenue Tpy10€eMKOCTH JUCITUIUIMHBI IO BUAAM 3aHSATUN

OuHnasi popMma 00yueHuUs1

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB 4
AyauTopHble 3aHATHS (BCEro) 90 90
B ToMm uucre:
Jlexumm 36 36
[TpakTueckue 3anstus (I13) 36 36
JlaGopatopubie pabotsl (JIP) 18 18
CamocrosiTeibHasi padoTa o4 o4
KypcoBoy mpoexT + +
Yacel Ha KOHTPOJIb 36 36
By npoMexxyTOUHOM aTTecTalli — SK3aMeH + +
OO0u1as Tpy10€MKOCTh yac 180 180
3a4. €. 5 5




5. COAEPKAHME JJUCLUIITUHBI (MOYJIST)

5.1. Conep:kanue pa3iesioB JMCHMILIMHBI U pacnpeaeeHue TPYI10eMKO-
CTH 110 BMAaM 3aHATHH

HaumenoBanue TeMbl

Conepxanue paszena

Jlekiy

IIpax
3aH.

JIab.

3aH.

CPC

Bce-
ro,
qac

T"a30BBIe 3aKOHEI

Hctopus pa3BuTHS BaKyyMHOH TEXHHKH.
IIpumeneHne BakyyMa B Hayke M TEXHHKE.
IlonsTe 0 BakyymMe M [JaBJICHHMU. 1 'a30Bble
3aKOHBI: 3aKkoH JlambToHa, 3akoH boima—
Mapuotra, 3akoH ABoraapo, 3akoH [eii-
JIroccaka, 3akoH Illapns. Yactota coynapenuit
MOJIEKYJI Ta3a C MOBEPXHOCTHIO M CAMHMIIBI [1aB-
neHus.. Pacnipenenenue mMonekyn rasa mo cko-
poctsiM. CpenHsist JyTMHA CBOOOTHOTO ITyTH.

BsaumoneiicrBue
ra3oB C TBEpAbIMU
TeJIaMH

B3anmopaeiicTBre ra3oB ¢ TBEPABIMH TEJIAMU:
TIOTJIOIICHHE U BBIJICJICHUE I'a30B TBEPIbIMH
TeJIaMH, afcoOius u necobrus razos. Ouzn-
yeckas afgcopouus. XuMuueckast aacopOrus.
Hecop6ims. PactBopumocTs, ra3ocoaepika-
uue, nuddysus, npornuraemocts. He crammo-
HapHBIN npornecc nud¢y3un. JlapneHne mapos
U TUCCONHUANUS OKHCIOB METaIUIOB. [ToHATHS
ra3 u map. JlaBieHue napoB META/UIOB

SIBnenus nepeHoca

Bs3kocTHOE TpeHHE, NMEPEeHOC TEIIOTHl B Ba-
kyyme, nuddys3us B razax. Pacuer xapakre-
PHCTHK TEUeHMsl Ta3a METOAaMH MeEXaHWKU
CIUIOIIHOM cpeasl. TeueHue ra3zoB uepes OT-
BepcTHsl. TeueHne ra3oB B TpyOOIpoBoaax

12

16

BaxyymHsble Haco-
CBI

Knaccudukanus, OCHOBHBIC MapaMeTpbl |
XapaKTCPUCTHKH, OOJNACTh JICHCTBHS BaKyyM-
HbIX HAcocoB. MeXaHUYeCKHEe BaKyyMHBIE
HAcoChl C MACJIEHbIM YIUIOTHEHHEM: IPUHLUII
JIEUCTBUS, TapamMeTpsl MU XapaKTEPUCTHUKH,
paboune XHUIKOCTH IUII HACOCOB, KOHCTPYK-
UM, ra300ayIacTHOE YCTPOHCTBO M OTKAadKa
KOHIECHCHUPYIOIIMXCS TMapoB, IPaKTHUYECKUE
YKa3aHUs N0 S3KCIulyaTallMH. J[ByXpOTOpHbIE
BAaKyyMHbIE€ HACOCHI: IPUHLUI JEHCTBUS, KOH-
CTPYKLUHMA M XapaKTEPUCTUKU, NPaKTUUECKUE
yKa3aHus 10 3KcIulyaTauuud. MosekynspHas
OTKauyKa: KOHCTPYKLHS MOJIEKYJIIPHBIX HAcO-
COB, XapaKTePHCTUKU TYpPOOMOIICKYISAPHBIX
HacocoB. CTpyliHble HAacOCHI: MPUHIMI JEH-
CTBUS, KOHCTPYKUHH M XapaKTEPUCTHUKH,
MIPaKTUYECKHE YKa3aHUsl MO0 HKCIUTyaTalluu.
AncopOIIMOHHBIC HACOCHI: TIPUHIIUT ICHCTBHS.
UcnapurenbHble TeTepHblE HACOCHI: MPUHIUIT
JIEUCTBUS, KOHCTPYKLMH M XapaKTEPUCTHUKU.
DJIeKTPOJIyrOBbIE HACOCHI: MPUHLMI JEH-
CTBUS, KOHCTPYKUMH U  XapaKTEPUCTHUKHU.
HoHHO-TeTepHblE HACOCHI: MPUHLHUIN JIEH-
CTBUS, KOHCTPYKUHMHU M XapaKTEPUCTHUKH,
MpaKTUUYECKHUE YKa3aHWUd MO 3SKCIUTyaTaluu.
MarHuTHblE  3JEKTpOpa3psiAHble  HACOCHI:
MPUHLIMI JEHCTBUSI, KOHCTPYKIIMU U XapakTe-

12

32




PUCTHKH, IPAKTHYCCKUE YKA3aHUS MO IKCILTY-
atauun. KoHIeHCAlMOHHBIE HACOCHL: MPUHIINAT
JICUCTBUS, KOHCTPYKIHMH W XapaKTEPUCTUKH.
KprocopOuroHHbIe HACOCHI.

Koncrpykimon-
HBIE MaTepHaIbl H
KOMMYTAIlHOHHAS
ammaparypa Baky-
YMHBIX CUCTEM

KoHCcTpyKkunoHHBIE MaTepHaibl, OCHOBHBIC
TpeboBaHus. MeTamsl U ciiaBel. He metan-
ngeckue marepuanbl. KommyranmoHHas at-
mapaTtypa, OCHOBHBIE TpeboBaHms. Kommyra-
LIMOHHAS amnmnaparypa [Jisi HE MPOrpeBaeMbIX
BaKyyMHBIX cucteM. KoMMyTalmonHas armnmna-
patypa IUisl MPOrpEeBaeMbIX 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  JBWDKCHUS. OJEKTPHUYCCKHUE
BaKyyMHBIE BBOJIBI. CMOTPOBBIE CHCTEMBI.

14

Mertonb! 1 ipubo-
PBI AJISL K3MEPCHHUS
00IIMX TaBJICHHUI

Knaccudukanus MeTo10B M MPUOOPOB IS
“3MepeHus 00mux aaBieHui. JKuakocTHbIe
U-o6pasnbie BakyymMmeTpsl. OTKpbIThIe U-
oOpa3Hble BaKyyMMeTphl. 3akpbiTeie U-
00pa3Hble BakyyMMeTphl. KomrpeccnoHHbIe
BaKyyMMETpBI: 00IlIee ONUCAHKE U IPHHITUT
paboThI, 0COOCHHOCTH KOMIIPECCHOHHOTO Ba-
KyymMmeTpa. JledopmannonHbie mpeodpa3oBa-
tenu. TernoBsie mpeobpazoBaTenu. Bakyym-
METPHI COTIPOTHUBIICHHS (PEKHIM MTOCTOSTHCTBA
Temnepatypsbl). TepMomnapHbIe BAaKyyMMETPHI
(peXuM TIOCTOSTHCTBA TOKA Kakaja). DJek-
TPOHHBIE TpeoOpa3oBarean. MarHUTHBIE
ANEKTPOPA3PAAHbIE BaKyyMMETPHI: TPHUHIIHIT
JeicTBUs. MarHUTHBIE SJIEKTPOpa3psiTHbIE
BAKYYMMETPBI ¢ NIOBBIIIEHHBIM BEPXHUM IIpe-
JIEJIOM U3MEpAEMbIX JaBieHUN. MarauTHbie
3JIEKTPOPAa3psAIHbIE BAKYYMMETPEI IS U3Me-
pEeHMS CBEpXHM3KUX AaBieHuH. CamoouuIa-
IOIHNECA MAarHUTHBIC DJICKTPOPA3PAAHBIC IIPC-
obpazoBatenu. OCOOEHHOCTH MarHUTHBIX
ANEKTPOPA3PAIHBIX BAKyyMMETPOB. Paino-
H30TONHEIE peodpa3oBarend. [IpakTuaeckue
yKa3aHU [0 SKCIUTyaTalluy MPHOOPOB IS
H3MEpEeHus MoHOTO NaBneHus. [Ipucoemine-
HUE MAaHOMETPUYECKUX Mpeodpa3oBaTeeit K
BaKyyMHOM cucteme. OTCUeT JaBIeHUI.
Ounctka u 00e3raxuBaHne peodopazoBare-
neit. CopOuroHHO-eCOpOIIEKHbIE (P DEKTHI.
WNuepunonHoCTh oTCcueTa nasieHus. ['pagyu-
poBKa mpeobpa3oBateneil st n3MepeHus 00-
IIMX JABJICHHM.

10

22

Mertonpl Teyenc-
KaHUs

Merton ompeccoBkd. JIFOMUHECIIEHTHBIN Me-
TOJ TeuenckaHus. VIckpoBoil meron ompene-
JieHus Teud. ['anoreHHbIi MeTo 1 ONpeneIeHus
Teun. [ToMCK HErepMETHIHOCTH MaHOMETPH-
YECKUM METOJOM. Macc-
CIIEKTPOMETPUUECKHI METOJ  OINpeIeTCHHUS
TEYH.

14

Mertonb! 1 ipubo-
PHBI JUIs ©3MEPCHHS
HapIUaTbLHBIX
JaBJICHUH ra3a

Knaccudukarnms razoaHaim3aTopoB: IyBCTBH-
TENBHOCTh, Pa3pellarolias CnocoOHOCTh, Tua-
[I030H aHaIU3UpyeMbix Macc. CrekTp macc u
ero pacmugppoBka. CTaTUCTHYECKHE Macc-
crektpometpsl.  CraTUCTHuYeCKUid  Macc-
CIIEKTPOMETP C pas3JelieHueM HOHOB B Mar-
HATHOM Tioyie. Bpemsi mnponeTtHslid Macc-

14




cnekrpoMerp (XpoHOTpoH) OMeroTpoHHBII
U3MEpUTENh NapiuanbHbIX AaBieHuid. KBapy-
10JIbHBII u MOHOIIOJIbHBII Mmacc-
CIIEKTPOMETPHI  (AJIEKTpUIEeCKUue  (QUIBTPHI
Mmacc).

9 TIpuHIKIIB T0-
CTPOCHHS BAKYyM-
HBIX CHCTEM

[TpyHOMIBI TOCTPOCHUS BaKYYMHBIX CHCTEM.
O6mme TpeboBanus. OOGopymoBaHUE MJIS OT-
kauku OBII. ObGopymoBanme ans HaHECEHUS
TOHKHMX IUIeHOK. OCHOBHbIE TpeOoBaHMS,
npeabsBisieMae K BaKyyMHBIM cuctemam. He
IporpeBacMble BaKyyMHBIE CHCTEMBI OTKau-
HBIX 1OCTOB. [IporpeBaeMble BakyyMHBIE CH-
CTeMBI OTKa4HBIX ITOCTOB. BakyyMmHble cucre-
MBI KapyCeJIbHBIX 1 KOHBEHEPHBIX MaIIWH IS
orkauku OBII. Bakyymuble cucteMbl 000py-
JIOBAaHUS AJIsl HAHECCHUSI TOHKHX IUICHOK.

12

22

Hroro

36

36

18

54

144

5.2 Ilepeyennb J1a00OPATOPHBIX PadOT
B cooTBeTCTBUU ¢ yU€OHBIM IJIAHOM OCBOCHHE JIMCUUILTUHBI MPEyCMaTpHU-

BaCT BBITMOJIHEHHE JJA0OpaTOPHBIX padboT B 4 cemecTpe. CoiepKaHKe BBITIOJIHsIE-
MBbIX pabOT MPEACTABICHO B yueOHO-MeToAnYeckoM ocooun CutaukoB A.B.,

Koposnes K.I'., Kanrun A.B. JIJabopaTtopHbIii IpaKTUKYM IO OCHOBaM BaKyyMHOM

texHuku Boponex: @PI'bOYBIIO «BopoHexcknid rocy1apCTBEHHBIN TEXHUYE-

CKMi yHuUBepcute», 2016. 79¢

1 | JIaGoparopuas padora Ne 1 M3ydyeHue KOHCTPYKIMH NPHHIMIA JCHCTBHSA MEXaHUYE-
CKMX BaKyyMHBIX HaCOCOB C MacJieHbIM yruioTHeHueM HBP-2M.

2 | Jla6oparopnas padora Ne 2 M3ydyeHune KOHCTPYKIMH M PHHIMIA JAeiHcTBHS TU(]y3HOH-
Horo Hacoca H 250/2500

3 | Jlaboparopnas padora Ne 3 M3ydeHue KOHCTPYKIUI U pabOTHI JIaMITbl BAKYYMHOMU Tep-
MonapHoit [IMT-2 u mamnbl BakyyMHON noHu3anuonnon [IMU-2.

4 | JIa6opaTopnas padora Ne 4 MeTopl TEUEHCKAHUS

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

B cooTBeTcTBUM € yueOHBIM IJIAHOM OCBOEHHE JUCLUIUIMHBI IIpe1ycMaTpu-

BAET BBINOJIHEHNE KypCOBOTO MPOEKTa B 4 cemecTpe.
[IpumepHass TeMaThka KypcoOBOTO IMpoeKTa: «PacyeT mponeccoB OTKauKy Ba-
KYYMHOH YCTAHOBKH 1Sl HanbuieHUs1 TOHKUX IIEHOK VACLEADER».

3agauu, pelaeMble MPY BHIMOIHEHUH KYPCOBOTO MPOEKTA!

e chopmupoBaTh OJIOK BXOJHBIX JAHHBIX IS pacuéra MpoIecca OTKauYKi BaKyyM-
HOM yCTaHOBKHU U3 WH(MOPMAIUU JaHHOW Ha caliTe KOMIaHUHU 3aHUMAIOIIEHCS Po-

Jaxel BaKyyMHOTO 000pyIOBaHUS JJI SJICKTPOHHON MTPOMBIITUICHHOCTH;

® paccuuTaTh BPEMEHHBIC 3aBUCMMOCTH JABJCHHS B BAKYYMHOW KaMepe HUCXOJd
13 chOPMUPOBAHHBIX BXOJIHBIX JaHHBIX;




® /1aTh OIICHKY BPEMEHHBIM IapaMeTpaM Mpoliecca OTKAYKU JTaHHOW YCTaHOBKH O
ee MPUMEHUMOCTHU K TEXHOJIOTMYECKHUM YCIIOBHUSM pa0OThl Ha ITPOU3BO/ICTBE;
® BBIPA0OTaTh PEKOMEHJALUU K MPABOMEPHOCTH MCIIOJIb30BAHMS MOCTABISEMBIX
HACOCOB B IAaHHBIX HAITBTUTENbHBIX CUCTEMAX.

KypcoBoit mpoekT Bkio4ar B ce0s TpapUYeCKyl0 YacTh M PaCUETHO-
MOSICHUTEJIbHYIO 3aIHCKY.

MeTtoauka BBIIOJHEHUSI KYpCOBOTO MPOEKTa JaHa B y4eOHO-METOJUUYECKOM
nocobun Crorueit O. B., CutHukoB A. B. «PacueT mporeccoB oTKauku BaKyyM-
HBIX TEXHOJIOTMYECKUX YCTaHOBOK» I. Boponex, ®I'BOY BO "Boponexckuii roc-

yAaapcTBeHHbIM TexHuueckul yHupepcuter", 2017, Ne roc. peructpanuu B HTIL]
«udopmpeructp» 0321800257

7. OIEHOYHBIE MATEPHAJBI JUIA TPOBEJEHWS IPOMEXKY -
TOYHOM ATTECTALIMY OBYYAIOIIUXCS MO JUCHUTIIAHE
(MOJYJIIO)

7.1. Onucanue mokasartesjieil U KPUTePHEB OLEHUBAHHUS KOMIIETEHIIMI
Ha Pa3JIMYHbIX 3TAanax ux (OpMUPOBAHNS, ONIUCAHME HIKAJ OLICHUBAHMS

7.1.1 JTan TeKyuero KOHTpOoJsi

Pe3ynpTarhl TEKylIEro KOHTPOJISA 3HAHUW U MEXKCECCUOHHOW aTTECTalluu
OLIEHUBAIOTCS MO CIEAYIOLIENH CUCTEME:

«aTTECTOBAH»;

«HE aTTECTOBAH.

IKoMmeTeHusy

Pe3yabTaThl 00yueHus,,
XapaKTepu3ylolue
¢()OPMHPOBAHHOCTH KOM-

Kpurepun
OLCHUBAHUS

ATTeCcTOBaH

He aTTecToBan

neTeHIuH

[1K-4 Hessimonnenne
paboT B CPOK,
MIPEe1yCMOTPEHHBIN
B pabounx mpo-

rpamMmax

3HATh (PU3MUECKHE 3a-
KOHBI, TIPOUCXOSIINE C
ra3aMu B pa3pspKeHHOM
COCTOSTHUH, PU3UIECKUE
MPOIIECCHI, IPOTEKAIO-
e B BAKyyMe, HOMCH-
KJIaTypy M XapaKTepu-
CTHKH U3JeIUi 1 000-
pyIlOBaHUE, IpeIHA3HA-
YEHHBIE JJISI BAKYYM-
HBIX, YCTAHOBOK BBIITYC-
KaeMOM OTEYECTBEHHOM
1 3apyOexHOH mpo-
MBIILIEHHOCTBIO, IPUH-
UMbl TOCTPOCHHS Ba-
KYYMHBIX CHCTEM M HX
pabory

AxTHBHas paboTa Ha MPaKTH-
YEeCKUX 3aHATHUSX, OTBEYACT Ha
TEOPETHYECKUE BOMPOCHI MPH
3alIUTe KypCOBOIO MPOEKTA

Brimonaenue pador

B CPOK, TIPEyCMOT-

pEeHHBII B pabounx
nporpammax

Hesbimonnenue
paboT B cpoK,
IpPeayCMOTPEHHBIN
B pabouuXx mpo-
rpamMMax

YMETb NPUMEHSTH
3aKOHbI (PU3UKH BaKy-
yMa Juist pacdeTa oc-
HOBHBIX IIapaMeTPOB
BaKyyMHOH CHCTEMBI,
IPUMEHSTH (pU3nIe-
CKHE NIPUHIUIIBI B3a-

Perienue cranapTHBIX Mpak-
THUYECKHX 3a]1a4, HallMCaHue
KypCOBOT'O IIPOEKTa, BHITIOJIHE-
HHe J1JabopaToOpHBIX padoT

Brimonnenue pa-
00T B CPOK,
HIpPeIyCMOTPEHHBIN
B pabouux mpo-
rpamMMax




UMOJIEUCTBUS ra3oB ¢
TBEPIBIMU TEJIAMH IS
MPO3KTHPOBAHUS
YCTaHOBOK CBEPXBBI-
COKOI0 BaKyyMa, y4u-
TBHIBAaTh TEHICHIIUU
pa3BUTHS BaKyyMHOU
TEeXHHUKH, paboTaTh Ha
BaKyyMHBIX YCTaHOB-
Kax pa3JIMYHbIX KOH-
CTPYKLMI, UCIIOJIB30-
BaTb TCXHUYCCKHUEC
CpeacTBa KOHTPOJIS
BaKyyMa JiJIs Olpene-
JICHHs OCHOBHBIX Ia-
pPaMeTpOB - TEXHOIIO-
THYECKOTO Impolecca.

CaMOCTOSTEIBHO
0CBaNBaTh COBPEMEH-
HOe BaKkyyMHoe 000-
pYyAOBaHUE pa3IudHO-
O - Ha3HAYCHHUS U
paboTats Ha Heif,
HaBbIKAMHU pabOThI HA
000pyIOBaHHH, TIPEI-
HA3HAYCHHOM JUISI
JOCTHIKCHUA BaKyyMa
1 KOHTPOJIA JaBJICHUA
pa3psHKEeHHOU ra30BOM
Cp€abl, HABbIKAMHU
pa3paboTku U BeIOOpa
BaKyYMHOU CHCTEMBI.

0opaTopHBIX paboT

BJIaIeTh METOIAMH Peuienue npukiagHbiX 3a1a4 B | BblnonHenue pa- Hesbinonnenne

pacdera OCHOBHBIX KOHKPETHOW TIpeIMETHOH 00- 00T B CPOK, paboT B CPOK,
apaMeTpoB BaKyyM- JIACTH, BBITIOJIHEHUE TTaHA NPEeyCMOTPEHHBIH | MPEeIyCMOTPEHHBIN

HBIX CUCTEM U YCTa- | paboT Imo pa3paboTKe KypcoBO- B paboYMX Mpo- B paboYMX Mpo-
HOBOK, CIIOCOOHOCTBIO | IO IMPOCKTA, BHIIIOJHCHHUE JIa- rpammax rpamMMax

7.1.2 JTan npoMe:KyTOYHOr0 KOHTPOJISI 3HAHUI
Pe3ynbpraThl pOMEXKyTOYHOTO KOHTPOJISl 3HAHUM OLIEHUBAIOTCA B 4 cEMecTpe
JUISL OYHOM (pOPMBI OOYUEHHUS 110 CHCTEME:

«OTJIMYHO»,

«XOpOoUIO»;
«KYOOBJICTBOPUTCIBHO»,
CKHCYIOBJICTBOPHUTCIILHO)

Komneren-| Pe3yabrathl 00yuyeHus, xapaktepusywomue |Kpurepun | Orimuno Xopouio YnoBa Heynosa
uus ¢(pOpMHPOBAHHOCTHL KOMIIETEHIINU OLlEHUBA-
HUA
[K-4 3HaTh (PU3UUECKHE 3aKOHBI, Mpoucxoasamue ¢ | Tecr Beimonne- | Beimosine- | Beimosine- B Tecte
ra3aMi B Pa3pspDKEHHOM COCTOSIHUH, pU3HNde- Hue TecTa HY Hue TecTa | Hue Tecta | MmeHee 40%
CKHE MPOILIECChI, IPOTEKAOIINE B BaKyyMe, 80-100% | ua 80-60%|Ha 60-40% | mpaBmiIb-
HOMEHKJIATYPY W XapaKTEePUCTUKH U3 H HBIX OTBe-
obopynoBaHue, MpeTHa3HAYCHHBIE T BaKy- TOB
YMHBIX, YCTaHOBOK BBIITyCKaeMOM OTede-
CTBEHHOI1 U 3apy0eKHOH POMBIIIJICHHOCTHIO,
NPUHLIUIIBI TOCTPOEHHSI BAKYyMHBIX CHCTEM U
ux pabory
YMETh NPUMEHSTH 3aKOHBI (PU3MKH BaKyyMa Tect Brinonne- | Brmmon- | Beimosn- B tecte
JUISL pacyeTa OCHOBHBIX [TapaMETPOB BaKyyM- HHE TecTa HEHHUe HEHHUe MeHee




HOW CHCTEMBI, MPUMEHSATH (PH3HMYCCKUC
TIPUHIIWITEI B3aUMOICHCTBHS T'a30B C TBEP-
JIBIMHA TEJIAMH JJIS1 IPOSKTUPOBAHUS yCTaHO-
BOK CBEPXBBICOKOTO BaKyyMa, YIUTHIBATh
TEH/ICHIINH PAa3BUTHS BaKyyMHOH TEXHHKH,
paboTaTh Ha BaKyyMHBIX YCTaHOBKAX pas-
JUYHBIX KOHCTPYKIMH, HCIIOB30BATh TEXHH-
YEeCKHe CPeJICTBA KOHTPOJIS BaKyyma st
OTpe/IeNIeHNs] OCHOBHBIX NTAPaMETPOB - TeX-
HOJIOTUYECKOTO Mpoliecca.

Ha 80-
100%

TecTa Ha
80-60%

TecTa Ha
60-40%

40% npa-
BUJIBHBIX
OTBETOB

BJIaJICTh METOJAMH PacueTa OCHOBHBIX Mapa-
METPOB BaKYYMHBIX CHCTEM U YCTaHOBOK,
CMOCOOHOCTBI0 CAMOCTOSATEIBHO OCBAUBATD
COBPEMEHHOE BaKyyMHOE 000py/I0BaHHE

Tect

Brmonne-
HHE TECTa
Ha 80-
100%

Brimon-
HEHUE
TecTa Ha
80-60%

Brimon-
HEHUE
TecTa Ha
60-40%

B tecte
MEHEE
40% npa-
BHJILHBIX

Hell, HaBBIKaMu paboTH Ha 000pyI0BaHUH,
MIPeAHA3HAYCHHOM JUIS JOCTIDKCHHMS BaKyyMa
1 KOHTPOJISL JaBJIECHUsI pa3psHKEHHOM ra30Bod

cpensl, HaBBIKaMH Pa3paboTKH u BEIOOpa
BAKYYMHOW CHCTEMBI.

pas3siIn9HOTO - HA3HAYCHUA U pa6OTaTB Ha OTBCTOB

7.2 IlpuMepHBIH NepevyeHb OLEHOYHBIX CPeACTB (THUMOBbIe KOHTPOJb-
Hble 32/IaHUS] WIN MHbIE MATePHAJIbI, He0O0X0AMMBbIE VIS OLeHKH 3HAHMI, yMe-

HUI, HABBIKOB U (WJIM) ONBITA AeSITEJILHOCTH)

7.2.1 IlpumepHBbIlii epeyeHb 3aJaHUH 1JIsl NOATOTOBKHM K TeCTUPOBAHUIO

1. ITocTtyaaTsl pU3MKH BaKkyyMma.

A) -ra3 cOCTOUT U3 OTEIbHBIX JBUKYIIUXCA MOJIEKYJI;

-CYILECTBYET MOCTOSIHHOE PACIPENEIIEHUE MOJIEKYJI I'a3a 110 CKOPOCTSM;

-IIPU JBM>KEHUH MOJIEKYJ I'a3a HET MPEUMYIIECTBEHHBIX HAIPABJICHHU;
-TEMIIEpATypa ra3a — BEJIIMYNHA, TPONTOPUHUOHAIbHAS CPEIHEN KUHETHYECKOU
SHEPrUU €TO MOJICKYII;

- IPY B3aMMOJICUCTBHUH C IIOBEPXHOCTHIO TBEPJIOTO TeJIa MOJIEKyJa ra3a ajacopoupy-

eTcsl.

b) -ra3z cocTouT U3 OTAENbHBIX ABMKYILIMXCS MOJIEKYJI;

-CYLIECTBYET IIOCTOSIHHOE paclpeAeIICHHE MOJIEKYJI I'a3a [0 CKOPOCTSIM;

-IIpY JBYKEHUU MOJIEKYJI T'a3a HET IPEUMYLIECTBEHHBIX HAIPABICHUN;
-TeMIIEpaTypa ra3a — BEJIMYMHA, IPONOPLMOHAIIbHAS CPEAHEN KHHETUYECKON
DHEPIUU €r0 MOJIEKYJI;

- IIPY B3aUMOJICUCTBUHU C IIOBEPXHOCTHIO TBEPAOIO TEJIa MOJIEKYJla I'a3a UCIIbITHI-
BaIOT YIIPYTO€ COyAapEHUE.

B) -ra3 cocrout paccmaTpuBaeTCsl Kak CTaTHCTHYECKasi COBOKYITHOCTb MOJIEKYJI;
-CYLIECTBYET IOCTOSIHHOE paclpeAesIeHHe MOJIEKYJI I'a3a [0 CKOPOCTSIM;

-IIpY JBWYKEHUU MOJIEKYJI T'a3a HET NPEUMYLIECTBEHHbBIX HAMPABICHUI;
-TeMIIepaTypa ra3a — BEJIMYMHA, IPOMOPLHOHANIbHASA CPEAHEN KHHETUYECKON
DHEPrUU €ro MOJIEKYJI;

- IPY B3aUMOJIEUCTBUM C IIOBEPXHOCTHIO TBEPAOIO TEJIA MOJIEKYJIa Ia3a UCIBITHI-
BalOT YIIPYro€ COyAapeHue.

I') -ra3 cocTouT paccMaTpuUBaeTCs KaK CTATUCTUYECKAsi COBOKYITHOCTh MOJIEKYJI;
-BCE MAJIEKYJIbI I'a3a IBMXKYTCS C OTHOM CKOPOCTHIO;

-IIpY JBVKEHUU MOJIEKYJI T'a3a HET IPEUMYLIECTBEHHBIX HAIPABICHUN;



-TeMIIepaTypa raza — BEJIMUHUHA, POMOPIIMOHATbHAS CPEHEN KUHETUYECKOM
DHEPIUU €r0 MOJIEKYJT;

- NP B3aUMOJEHCTBUM C MOBEPXHOCTHIO TBEPAOIrO TEJa MOJIEKYJIa ra3a UCIBITHI-
BAIOT YIIPYrO€ COYyJIapEHHUE.

2. KosimyecTBeHHOE Ompeie/ieHne BAKyyMa.

A) - pasHoctb Par-Pa6eoi, addexruro 1o PaGeon < Par*107%;

- Pa6cou, eciin Pabcoir> PaT*IO'Z;

-1 M MOJIEKYIISIpHAsT KOHLICHTPALS Ta3a IPU O4CHb MATCHbKIX IABICHHSIX.

B) - passocts Par-Pa6eon, adpdextuBro 1o Pabcor> Par*107;

- Pa6cou, ecin Pabcoi < Par* 10'2;

-1 M MOJIEKYIISIpHAsT KOHIICHTPALHS ra3a IPH O4eHb MATCHBKUX IABICHHSX.

B) - Pa6Gcour;

-1 M MOJIEKYJISIpHAsT KOHIICHTPALHS ra3a IPH O4CHb MATCHBKUX IABICHHSIX.
IN-n M MOJICKYJIIpHAsA KOHIICHTPALIKSL.

3. ®dusnyeckuii cMbica nocrosiiHoii Cesepienaa?

A) Temnieparypa, Ipyu KOTOPOH B Clyyae MOCTOSHHONW MOJIEKYJIIPHON KOHIIEHTpa-
I[MU Ta3a CPEJIHsIsl IJTMHA CBOOOHOTO MYTH MOJIEKYJI YMEHBIIAETCS BBOE TI0 CPaB-
HEHHIO CO 3HAYEHHEM, COOTBETCTBYIOIINM HYJIEBOU TEMIIEPATYypE.

b) TemniepaTypa, mpu KOTOPO# B ciiydae MOCTOSIHHOW MOJIEKYJIIPHON KOHIEHTpa-
I[MU Ta3a CPEIHsISl AJTMHA CBOOOHOTO MyTH MOJIEKYJI YBETUYMBAETCS BJIBOE 11O
CPaBHEHMIO CO 3HAYEHHEM, COOTBETCTBYIOIIUM OCCKOHEUHO OOJIBLION TeMIEepaTy-
pe.

B) remniepatypa, npu KOTOpPOi B Cllydae MOCTOSIHHON MOJIEKYJISIPHON KOHLIEHTpa-
MU Ta3a CPEIHSISI JTMHA CBOOOTHOTO MTyTH MOJIEKYJT YBETUIMBAETCS BJIBOE TIO
CPaBHEHUIO CO 3HAYEHUEM, COOTBETCTBYIOIIMM HYJIEBOU TEMIIEPATYPE.

') TemniepaTypa, Ipu KOTOPOU B CiTydae MOCTOSIHHOW MOJIEKYJIIPHOM KOHLEHTpa-
I[MU Ta3a CPEJIHssl IJTMHA CBOOOHOTO MYTH MOJIEKYJI YMEHBIIAETCS BJBOE 10 CPaB-
HEHHUIO CO 3HaYE€HUEM, COOTBETCTBYIOIIUM O€CKOHEUHO OOJIBIION TeMIIepaType.

4. Yto Takoe copouus?

A) morjolieHue raza moBepXHOCTHIO.

b) BeIenieHue rasa.

B) nornomienue rasa.

') mornomexnue raza 06beMoM.

5. UeM oT/iMuyaeTcss XUuMHYECKasl aICOPOIUA M XUMHYECKas peakuus?

A) He otnnuaercs.

b) He oOpasyercs CIOKHBIX XUMUYECKHX COCTUHEHUIA.

B) He o0pasyercst XuMHU4ecKoro coeAMHEHUS!.

[') OGpa3yroTcss XUMHUYECKHE COSAMHEHUSI C MEHBIIEH CHIJION CBS3U MEXIY aToMa-
MU.

6. I'azoconepxxkanue?

A) I'azocoaepakanue - paCTBOPUMOCThH B PABHOBECHOM COCTOSIHUU.

b) Nazoconepakanue - pacCTBOPUMOCTD MTPU MOTYUEHUHU.

B) IN'azoconepaxkanue - pacCTBOPUMOCTb ITPU KOMHATHOM TeMIiepaType.

I') I'azoconepaxanue - pacTBOPUMOCTh NMPHU €AMHUYHOM JABJIECHUU ra3a HaJ Io-
BEPXHOCTBIO TBEPAOIO TENA.



7. O6e3raxxuBanue MarepuaJa?

A) Ilpouiecc yaaienue raza u3 MaTepuaia B BaKyyMe.

b) [Ipouecc ynanenue raza u3 maTepuaina Ipu BBICOKUX TEMIIEpaTypax.

B) [Ipouiecc ynanenue raza u3 maTepualia npy MiaBJICHUU.

') [Ipouiecc ynanenue raza u3 MmaTepuaia mpu OTKUTE.

8. Otiinyme rasza or mapa?

A) Iocnenuuit MOXHO MEPEBECTU B KUIKOCThH IIPU MOHMKEHUN TEMIIEPATYPHI.

b) Ilocnenuuii MOKHO MEPEBECTU B KUJKOCTb.

B) /laBnenuem.

I') Hanmnunem Tymana.

9. 3aBHCHMOCTB OT JaBJjieHUs KO3(PUUNEHTAa TMHAMHUYECKON BA3KOCTH B 00-
JIACTH HU3KOr0 Bakyyma?

A) He 3aBucur.

b) [IponopiimoHaneH naBiICHUIO.

B) O6patHO nponopiioHalieH J1aBJICHUIO

') [IponopimonaieH KBaapary AaBiCHUS.

10. 3aBHCHMOCTB OT TeMIepPaTypbl CWIbI TPEHUsSI B 00J1aCTH BBICOKOT0 BaKYyy-
ma?

A) He 3aBucur

b) [Iponopimonansua T

B) [IponopunonansHa AT
I') lIponopumonansua 1/T

7.2.2 IlpuMepHbIii NepeveHb 3aJaHMIl I pellleHUsl CTAHIAPTHBIX 3a1a4

1. Uto orpaHnYMBaeT NPUIAEJIbHbIN BAKYYM, KOTOPbIi MOKET ObITh JOCTUTHYT
MEXaHUYEeCKUMH HACOCAMH € MACJISIHBIM YIJIOTHEHUEM?

A) JlaBieHune HACBIIEHHBIX MTAPOB BAKYyMHOT'O Macia.

b) /laBiieHre HACBIIIEHHBIX MTAPOB PabOUeH KUIKOCTH.

B) He miioTHOCTH MEX 1y KaMepOM C:KaTHsl M KaMepOu pa3psiKeHUS.

I') laBneHue HACBIIEHHBIX MTAPOB BOJBI.

2. EciIn eCcTh HECKOJIbKO €MKOCTel ¢ MacjioM 0e3 pUKCcAUMHU KUTKOCTH B HUX,
KaK OTJIMYUTH B KaKOl HAXOJAUTCH BAKYYMHO€E MAcJI0?

A) Menb11asi BSI3KOCTb.

b) Bosnbiias BI3KOCTb.

B) Bricokast npo3padyHOCTb.

I') OrcyrcTBue 3amaxa.

3. IIpenenbHoe OCTAaTOYHOE JABJIeHHE B MEXaHMYECKOM HAacocCe JJUMHUTHPYeETCS
AaBJICHMEM HACBIIICHHBIX MapoB padovei xuakoctu. IlpenensbHoe ocraToyHoe
JdaBJIeHHMEe B MeXaHUYeCKOM Hacoce COCTaBJfieT 10 1a. B nacoc mMbI 3a1MBaem
Macji0 BM-1 u 1aBjieHHe HACHILEHHbIX IAPOB BAKYYMHOI0 MacJjia 10 Ia. Bee
yTBepKaeHus BepHbl. Kak pa3pemaercs nporuBopeune B 10° pa3 Mexay aaH-
HBIMH yYTBepKACHUSIMH ?



A) Paboyast )KUIKOCTH SIBISIETCA MPOIYKTOM Pa3IOKEHUS BAaKKyyMHOTO Macia |
uMeeT 0oJiee BBICOKOE JIaBJIEHHE HACBIIIIEHHBIX MapoB.

b) PaGouas ®uAKOCTH SIBISETCS BAKYyMHBIM MAclIOM C PACTBOPEHHBIMU B HEM Ta-
paMu BOZbI U UMEET 00Jiee BHICOKOE JIaBJIEHUE HACBHIIICHHBIX MapoOB.

B) B mpomuecce pabotsl Hacoc HarpeBaetcs 10 60-80°C 1 maBieHHe HACHIMICHHBIX
MapOB CTAHOBUTCS BBIIIE, a4 B CIIPABOYHHUKE JIaHbI TApaAMETPhI Il KOMHATHOW TEM-
nepaTypsl.

[') PaGouast KUAKOCTH SIBISETCA MPOAYKTOM 3arps3HEHUs BaKKYyMHOI'O Maciia B
nporecce paboThl Hacoca U UMEET 00Jiee BRICOKOE 1aBIIEHUE HACHIIIICHHBIX MapoB.
4. Ilpn 0AMHAKOBBIX MACCOra0apUTHBIX pa3Mepax ILUIACTUHYATO-POTOPHOIO,
IVIACTHHYATO-CTATOPHOI0 M IUIYH/KEPHOIr0 (30JI0THMKOBOI0) HACOCOB, OJMHA-
KOBO# CKOPOCTH BpallleHUsl POTOPAa M KO3(PPUUMEHTOB TPEHUA NApP TPEHUs B
KAaKO#l KOHCTPYKUIMH OyJeT HAUMeHbIIasi TeMIepaTypa Me:K1y TPYIIHMMHUCH
aeTajasaMu?

A) B nmnacTuH4YaTO-pOTOPHOM.

b) B nnactuHyaTo-cTaTOPHOM.

B) B mryHxxepHOM.

[') OnuHakoBO B MJIACTUHYATO-POTOPHOM U TUIACTUHYATO-CTATOPHOM.

5. Kakoil U3 razoB aproH Wid a30T 0TKAaYMBaeTcHd ObICTpee MeXaHHYeCKHM
HACOCOM C MACJSAHBIM YIUIOTHEHUEeM?

A) Apron.

b) A3zor.

B) 3aBucurt ot TemmnepaTypsl Hacoca.

I') OnunHakoBo.

6. Ilouemy nmpu oTKauyKe MapPOB BOJAbI B KaMepe C:KATHsI He yIaeTcs JOCTHI-
HYTh JIaBJIeHHE JOCTATOYHOE /Il yIaJIeHUs mapa u3 Hacoca?

A) JlaBneHre HaCBIIIEHHBIX NapOB BOJbI MEHbBIIIE aTMOC(PEPHOrO PHU TEMIIEpATYpe
paboThI Hacoca.

b) JlaBinenue napoB BOJbI MEHbIIIE 1aT. P KOMHATHON TeMIIEpaType.

B) JlaBiieHne HACBIIIEHHBIX APOB BOJbI MEHBIIE aTMOC(EPHOTO MPU TEMIIEPATYpPE
paboThI Hacoca U3-3a MaJCHbKUX Pa3MEPOB KaMephl CXKATHU.

') [Tap nepexoauT B )KUJIKOE COCTOSIHUE MPU U30TEPMUUYECKOM CIKATUHU.

7. Kakoii ra3 aproH wjin a3ot 0y/JeT 0KaUYMBaTHCA ¢ 00JbIIeH CKOPOCTHIO Tu (-
(py3MOHHBIM HacocomM?

A) Apron.

b) A3zor.

B) OnunakoBo.

') 3aBucut ot pexumoB padboTsl AU (Py3HOHHOTO HAcoca.

8. Kakne ¢u3nyeckue NpUHUMIBI MOJIOKEHBI B OCHOBY pPadoThbl a30THOM J0-
BYUIKH, pacmojiaraeMou Mexay AU(PpPy3uOHHbIM HACOCOM M OTKAYMBAECMbIM
o0bemom?

A) IoHmxkeHne CKOpOCTH MapooOpa30BaHUs C MOHUKEHUEM TEMIIEPATYyPHhI.

b) Konaencaius napoB maciia Ha OXJIaXACHHYIO TOBEPXHOCTb.

B) [lonuxeHue naBieHusl HACHIEHHOTO Mapa ¢ MOHMKEHUEM TeMIIEPATYPHI.

') BeimopakuBaHu€ MapoB Macia.



9. Kakoii u3 »KHJIKOCTHBIX BAKYYMMETPOB OTKPbITHIi W ¢ 3aNassHHbIM KOH-
IIOM He CBSI3aH C TeKylleM 3HA4YeHHeM aTMOC(pepHOoro 1aBJjieHus?

A) OTKPBITBIN.

b) C 3anasiHHBIM KOHIIOM.

B) O6a He cBs3aHbI ¢ TEKyIIEM 3HaY€HUEM aTMOC(HEPHOTO 1aBJICHHUS.

') O6a cBs3aHbI ¢ TEKyIIEM 3HaY€HUEM aTMOC(HEPHOTO TABJICHHUS.

10. Moyemy Tems10BOIi mMpeoOpa3oBaTe/ib He U3MepsieT JaBjieHHe B 00J1acTH
AaBJIeHUi OJM3KHX K aTMOchepHOMY?

A) TemnonpoBOTHOCTh OCTATOYHBIX Ta30B CJIA00 MEHSETCS C TaBJICHUEM.

b) IlotepsiMmu Ha TEMIONPOBOJHOCTh OCTATOYHBIX Ta30B MEHBIIE YEM OCTAJIbHBIE
BHUJIbI IOTEPH

B). TemnonpoBOAHOCTh OCTATOYHBIX Ta30B HE 3aBUCUT OT AABJCHUS MPU BBICOKUX
JTaBJICHUSIX.

') Bosbiire moTepu Ha KOHBEKIIUIO.

7.2.3 IlpumepHblii nepeyeHb 3aJaHUM U1l pellleHUus1 NPUKJIATHBIX 3a1a4
1. ®uzuyeckue NpUUYMHBI aacopoum?
A) OOMeHHOE B3aMMO/ICHCTBHE.
b) MexmornekyIsspHOe B3auMOJICUCTBUE.
B) MarautoctaTuiyeckoe NpuTsKeHHE.
[') DnexTpocTaTUYeCKOe NMPUTSHKEHUE.
2. /laBJieHMe HACBIIIEHHOTO Mapa BelllecTB MPUMEHsIieMbIX B BAKYYMHOM TexX-
HUKHU?
A) Huskoe naBieHue AaBieHUE HACHIIIEHHBIX TAPOB.
b) JlaBneHune HACHIIMIEHHBIX MAPOB JOHKHO OBITH CYIIIECTBEHHO HIDKE JIABJICHUS Ba-
KyyMa.
B) OtcyTcTBOBaTh AaBieHNE HACBHIIIEHHBIX MAPOB.
I') He umeer 3Ha4yeHUsI.
3. YcaoBus yaajeHus BO3AyXa U3 KaMepbl ckaTus?
A) PoTop HaXxoauTCs B MOJOKEHUHU BBIXJION.
b) [laBienus B kamepe cxaTus BbIiIe 1 aT.
B) [IpeBbinieHue 1aBieHus B KaMEpe CHKATHUSI OTHOCUTEIHHO BHEIITHETO JTABJICHUS.
[') MakcumanbHOE yMEHbIIEHUE pa3Mepa KaMephl CXKaTHS.
4. IloyemMy B ABYXCTYNEHYATHIX KOHCTPYKIHUAX HACOCOB B BLICOKOBAKYYMHOM
CTYIIeHH He UCNO0JIb3yeTcs padouas *KUAKOCTh JJIfl YIVIOTHEHUS 3230POB MEXK-
Ay KaMepoil BCaChbIBAHMS U KaMepou c:kaTusi?
A) Ileperekanue raza Mexay KaMepaMy YMEHBIIEHO 3a CUET THIATEIbHON MOATOH-
KM JETaJICH.
b) IlepeTtekanue raza Mex1y KaMepamMu YMEHBIIIEHO 3a CUET U3MEHEHUSI MEXaHU3Ma
IIPOHUKHOBEHUS ra3a yepe3 HE IIOTHOCTH OT BI3KOCTHOTO K MOJIEKYJIIPHOMY 32
CYET NOHWKEHUS TaBICHUIN B KaMepax.
B) [lepeTekanue raza Mex 1y KaMepaMu YMEHBIIIEHO 33 CYET YBEJIIMYEHHOTO 00beMa
Kamep.
') [lepeTekanue raza Mexy KaMepamMu YMEHbIIIEHO 32 CYET YBEJIMUYEHHOUN CKOPO-



CTH BpalllEHHs pOTOpa.
5. [loyeMy MIaCTHHYATO-POTOPHBbIE HACOCHI H3TOTABJINBAKT € MAJBIMHU CKO-
POCTSIMH OTKAYKH, A IVIYHKEPHBbIE ¢ 00JIbIIUMHA?

A) B minyH)xepHOM Hacoce MUHUMAaJIbHAsl OTHOCUTENIbHAS CKOPOCTh MEPEMEIICHUS
TPYLIMXCS IETAIEH U 33 CYET ITOTO MEHBILIAs TEMIIEPATypa B 30HE TPEHUS, YTO
YMEHBIIAET TEPMUUYECKOE Pa3jiokeHue padboyel >KUIKOCTH.

b) B minyHxepHOM Hacoce MUHUMaJIbHasi OTHOCUTENbHAS! CKOPOCTh MepeMeEICHUs
TPYLUMXCS JAeTalIell, MUHUMAJIbHOE JIaBJICHUE MEKY TPYILIUMHUCS MapaMy U 3a CUET
ATOr0 MEHbIIAsl TEMIEPATYPA B 30HE TPEHHUS, YTO YMEHBIIAET TEPMHUUECKOE Pa3JIo-
XKeHHe pabodel KUIAKOCTH.

B) B mnyH>xepHOM Hacoce 3a cYeT MPOTOUYEK B POTOPE MUHUMAJIbHBIN BEC poTOpa
CJIEIOBATENIbHO €T0 MOKHO U3TOTOBUTH OONBIINX PAa3MEPOB.

I') Uctopruecku CII0KUIOCH.

6. Ilouemy ¢ BKJIIOYEHHBIM ra300a/IaCTHBIM YCTPOCTBOM NpPHAEJIbHOE 0CTA-
TOYHOE AaBJIEHNE MeHbIIe?

A) Yactb ra3a yepes razo0anacTHOE YCTPOUCTBO HEMOCPEICTBEHHO MOMNAAaeT B Ka-
MEpy CoKaTHsl.

b) Bo3pacraer pacTBopeHue raza B KaMepe C:kaTtus B paboueid KUIKOCTH.

B) Bo3pacrtaer nepeTok U3 Kamepbl CKaTHs B KaMepy pa3psKeHUs.

I') YxyamraeTrcst kauecTBO paboyeit KUIKOCTH.

7. UTo BbIOpachIBAETCS U3 KaMepPhl C:KATHS NMPH 0TKAYKE MAPOB BOIbI?

A) Iap.

b) Bona

B) Cmeck napa u Bobl

I') Bona 1 oTkaunBaeMblii ras.

8. M0:KHO J11 POBOAUTH OTKAYKY NAPOB BOABI MPOAOJIKUTEILHOE BpeMsi, He
HCI0JIb3Yy ra300a/U1aCTHOE YCTPOICTBO?

A) Henp3si.

b) MoxHo eciu TeMiiepatypa Hacoca OyJieT BbIIlIe 100°C.

B) MoxHo eciu TeMiiepatypa Hacoca Oy/IeT BbIIe 90°C.

[') MosxHO ecnu AaBiieHHUE OKpYXKarolleu cpenpl Oyner Boimie 1,5 at.

9. Uem orpaHM4YuBaETCs NMpeaebHOe 0CTATOYHOe JaBJieHne 1M Py3uoHHOr 0
Hacoca?

A) KoHCTpYKIIMOHHBIMH OCOOEHHOCTSMH HACOCA.

b) /laBneHueM HachIILIEHHBIX MapOB paboveil )KUIKOCTH MTONaBLIEN Ha BXOJ Hacoca
IIPU TEMIIEPATYPE CaMOM ropsAYey 4aCTH KOHCTPYKLIUH BBIIIE ITAPOBOU CTPYH.

B) OGpaTHbiM MOTOKOM Ta3a ¢ BBIX0Aa Ha BxoA nuddy3noHHOTO Hacoca.

') JlaBieHneM HaCHIIIEHHBIX AapOB paboueil ®KUAKOCTHU MOMaBIIEH Ha BXO/1 HACOCA.
10. 3aBucHT 14 CKOPOCTH OTKAYKH TH(PY3HOHHBIM HACOCOM OT POJIAa OTKAYHU-
BaeMoro rasa?

A) 3aBucHT.

b) He 3aBucwur.

B) 3aBucut oT XuMHUYECKON aKTUBHOCTH ra3a.

') 3aBucuMOCTh HAOIIOAAETCS TOIBKO JJIS JIETKUX Ta30B BOJOPOA U Teusl.
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7.2.4 IlpumepHbIi NIepevYeHb BONMPOCOB JJIA MOATOTOBKH K 3a4eTy
He npenycMoTpeHO yueOHBIM TIaHOM

7.2.5 IllpumepHBbIlii NepeyeHb BOMPOCOB ISl MOATOTOBKH K IK3aMeHY

Bakyym u nasnenue.

I"a3oBbIe 3akoHBI: 3aKOH JlanbTOHA, 3ak0oH boilns—Mapuorra, 3akoH ABO-
rajipo, 3akoH I'ei-JIroccaka, 3akon [lapis.

Pacnipenenenre Mosiekys raza mo CKOpOCTSIM M CPEIHEH JJIMHA CBOOOHOTO
MyTH.

B3aumopenicTBue ra3oB C TBEPABIMU TEJIAMHU: IOTJIOIIEHUE U BBIICICHHUE
ra3oB TBEP/AbIMU Te€JIaMH, aCOPOIIUSI U 1€COPOIMs ra30B.

PactBOpuMOCTS, Tazocoaepkanue, 1uddy3us, IPOHUIIAEMOCTb.

Paznnuns Mexay razom U IapoMm.

SIBneHus miepeHoca: BI3KOCTHOE TPEHUE, MEPEHOC TEIJIOThI B BaKyyME,
muddy3us B razax.

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

Knaccudukanus, ocCHOBHbIE MapaMeTphl U XapaKTEPUCTUKU, 00JIacTU Je-
CTBMSI BAKYYMHBIX HACOCOB.

MexaHnnyeckre BaKyyMHbIE HACOCHI C MAcCJEHbIM YILUIOTHEHUEM: IPUHLIMII
JIEHUCTBUSA, TapaMETPhl U XapaKTEPUCTUKHU, pabodure KUIKOCTH JIJIsi HACOCOB,
KOHCTPYKIIUH, Ta300aJ171aCTHOE YCTPOMCTBO M OTKa4YKa KOHJECHCUPYIOIIUXCS
NapoB, NPAKTUYECKUE YKA3aHUS MO IKCIUTyaTal|u.

JIByXpOTOpHBIE BaKyyMHBIE HACOCHI: NMPUHIIMIT JIEUCTBUS, KOHCTPYKIUA U
XapaKTEPUCTUKH, MPAKTUYECKUE YKA3AHUS 110 IKCILTyaTalUU.
MonekynspHas OTKayka: KOHCTPYKLMS MOJIEKYJISIPHBIX HAaCOCOB, XapakTe-
PUCTUKH TYpOOMOJICKYJIIPHBIX HACOCOB.

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

AncopOITMOHHBIC HACOCHI: TIPUHIIHIT ISHCTBHSI.

HcnaputenbHble T€TEpHBIE HACOCHI: MPUHIMI JEUCTBUS, KOHCTPYKIUU U
XapaKTEPUCTHUKH.

DIIEKTPOIYTOBBIE HACOCHI: TPUHLMUII AECHCTBUS, KOHCTPYKIUH U XapaKTEPH-
CTHUKH.

HNoHHO-TeTepHBIE HACOCHI: TPUHLNI JECUCTBUSA, KOHCTPYKLIMU U XapaKTepH-
CTUKH, IPAKTUYECKUE YKA3aHUA 110 IKCIUTyaTalNH.

MarauTHbI€ JIEKTPOPA3PSAHbIE HACOCHL: PUHIKN JECUCTBUSI, KOHCTPYKIIUU
Y XapaKTEPUCTUKH, MPAKTHYECKUE YKA3AHUS 110 SKCILTyaTalluU.
KonpeHcanmoHHble HACOCHI: MPUHIUI AEHCTBUSA, KOHCTPYKIUA U XapaKTe-
PUCTHKH.

KpuocopOuroHHble 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: pa3OOpHbIe M HE pa300pHBIC BaKyyMHBIC
COCMHEHUS, YCTPOMCTBA ISl TIepeIauul BIKEHUS, dJCKTPHUECKHUE BaKy-
YMHBIC BBOJIBI, CMOTPOBBIC CHCTEMBI.

MeTtoapl U ipuOOPHI A1 U3MEPEHUS OOITUX JTABJICHUH.

U-o0pa3Hbie BAKYyMMETPHI.

Kommpeccronubsie BakyyMMeTphl: 00Illee OMHMCaHWE W TMPUHIUI PaboThI,
0COOEHHOCTH KOMITPECCHOHHOTO BaKyyMMETpA.

JHedbopmarrionHbie TpeoOpa3zoBaTENH.

TeroBbie peoOpa3zoBaTENH.

TepmortapHbie BaKyyMMETPHI.

MarauTHbI€ IEKTPOPa3PAIHbIC BaKyyMMETPHI.

PagnounsoromnHbie mpeoOpa3zoBaTey.

[TpubGopsI 17151 M3MEepeHUs MapIuaIbHBIX JaBICHHUH rasa.

MeTonpl TeUEeHUCKaHMs: METOJ ONMPECOBKH, JTIOMHHECIICHTHBIA METOJ, WC-
KpOBOH TeUencKaTelb U MaHOMETPUYECKUH METOJ, METOJ TEIJIOBOTO Ma-
HOMETPHUYECKOTO MpeoOpa3oBaTelisi, MeToj, BrICOKOBa-KyyMHOTO MaHOMET-
PUYECKOTO TpeoOpa3oBaTensi, TaJOT€HHBIM W MacC-CIEKTPOMETPUUYECKHMA
TE€YEUCKATEIH.

[TpuHIUTIBI TOCTPOCHUS BAKYYMHBIX CUCTEM.

Oo6opynoBanue ajis otkauku DBII.

O6opynoBaHue Jjisi HAHECEHUSI TOHKUX TICHOK.

OcHoBHBIE TpeOOBaHUS, IPEIBSBIIIEMbIC K BAKYYMHBIM CHCTEMaM

7.2.6 MeTomea BBICTABJICHUSA OICHKHU NPHU MPOBEACHUH NMMPOMEKYTOY-

HOM aTTecTAlluH

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

Ouenka «HeynoBIeTBOPUTEIBHO» CTAaBUTCS B CiIydae, €Cld CTYJEHT OTBE-
THJ TpaBWIBHO HA 40% BONPOCOB U MEHBIIIE.

Onenka «Y I10BJIETBOPUTENBHO» CTABUTCS B CIydae, €CJIM CTYJAEHT OTBETHUII
npaBwIbHO Ha 40-60% BompoCOB.

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

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

2. OTBeThI HA CEMHHAPCKUX 3aHATHUAX 10 TEME Kypca.

3. [ToaroToBka u 3amuTa KypcoBOro MPOEKTA.

4. DK3aMeH.



7.2.7 TlacnopT O1lleHOYHBIX MaTEePHUAJIOB

Ne Koutponupyembie pazne- | Koa kontponupyemoii | HaumenoBanue
/| 761 (TEMBI) JUCITUTIIMHBI KOMIETEHIIUH (WUJIU €€ | OLIEHOYHOI0 Cpeji-
YaCTH) CTBa
1 ["a30BBIE 3aKOHBI [1K-4 Tecr, YCTHBIN
OMpocC, IK3aMEH
2 Bsaumonericteue razos | [1K-4 Tecr, YCTHBIN
C TBEPABIMU TEJIaMU OTpoc, SK3aMeH
3 SBnenus nmepeHoca [1K-4 Tecr, YCTHBIN
Onpoc, YK3aMeH
4 BakyymHbIe HacoChl [1K-4 OTBeThl Ha CEMHU-
HApPCKOM 3aHSTHUH,
3amuTa  Jlabopa-
TopHbIX Nel,2, sk-
3aMeH
3) Konctpykimonnsie ma- | [1K-4 OTBeThl Ha CEMHU-
TepHUasbl U KOMMYTallU- HApCKOM 3aHsITHUH,
OHHas amnmnaparypa Ba- IK3aMeH
KYYMHBIX CUCTEM
6 Mertonabl u npubops! s | [1K-4 OTBeTbl HA CEMU-
U3MEpEeHust O0IIMX JaB- HApCKOM 3aHsITHUH,
JeHUN 3amuTa  Jlabopa-
TopHbIX Ne3, sk3a-
MEH
7 MeToabl TeUEUCKAHUS [1K-4 OTBeThl Ha CEMHU-
HApPCKOM 3aHSTHUH,
3amuTa  Jlabopa-
TopHbIX Ne4, sk3a-
MEH
8 Mertonabl u npudops! s | [1K-4 OTBeTbl HA CEMU-
U3MEpPEHHUs aplrab- HApCKOM 3aHsITHUH,
HBIX JaBJICHUH ra3a IK3aMeH
9 [Tpunuunst nocrpoenus | [1K-4 OTBeThl Ha CEMHU-

BAKYYMHBIX CHCTEM

HApCKOM 3aHATHH,
DK3aMEH

7.3. MeTtoanueckne MaTepuaJibl, onpeaeJsioline nNpoueaypbl oOleHnBa-
HMSI 3HAHUH, YMEeHUI, HABBIKOB U (MJIH) ONBITA AeSITeJIbHOCTH




TecTupoBaHWe OCYHIECTBISIETCSI C HKCIOJB30BAHMEM BBIIAHHBIX TECT-
3aaHuii Ha OyMakHoM HocuTene. Bpemsi TectupoBanust 30 muH. 3ateM ocy-
HIECTBIISIETCS] MPOBEPKA TECTA IK3AMEHATOPOM U BBICTABIISIETCS] OIIEHKA COTJIACHO
METO/IMKH BBICTaBJICHUS OLICHKHU IIPU MPOBEJAECHUU IPOMEKYTOUYHOM aTTeCTAIUH.

Ha cemuHapckoMm 3aHSITHH OTBETHI OCYUIECTBISIOTCA YCTHO MO TEMATUKHU
3aHATHUS B PE3YJIbTaTE CAMOCTOSATEIBHOTO MOUCKAa MHPOPMAIMM B paMKax caMo-
CTOSITEJIbHON pabOoTHl BHE ayAMTOPHOTO BpeMeHH. [1o TeMe mokiana 3a1aroTcs BO-
MIPOCHI ¥ TIPOUCXOUT OOCYKICHHE MPECTABICHHOTO MaTepuasa B TpyIIe.

JlabopaTopHbie pabOTHI 3AUINAIOTCS WHIAUBUAYAJIBHO IyTEM OIpOca TEO-
PETUYECKOTO Marepuana padoThl U MPAKTHYECKUX PE3yJIbTATOB, MPETYCMOTPEH-
HBIX POTPAMMO¥U B X0JI€ BBITIOJTHEHUS JabopaTopHOil padoThl. [Ipubnmu3uTenbHbIN
MepPEUYCHb BOMPOCOB MPECTABIECH B METOJAMYECKOM YKa3aHUU K BBITTOJTHEHHIO pa-
OOTHI.

3ammra KypcOBOTO IIPOCKTa OCYIIECTBISICTCS COTJIACHO TpeOOBaHUSAM,
MIPETBSBISIEMBIM K PaOOTe, OMMMCAHHBIM B METOIMYECKUX MaTepuanax. [IpumepHoe
BpEMsI 3alIMTHI HA OJTHOTO CTYAEHTA cocTaBisAeT 20 MUH.

DK3aMeEH.

8 YYEBHO METO/IMYECKOE U UTH®OOPMALMNOHHOE
OBECIIEYEHME JUCIUIIJINHBI

8.1 Ilepeuenn yueOHOI JIUTEPATypPbl, HEO0OXOUMMON /1JIs1 OCBOEHUS JTUC-
HUILTHHBI

1. 621.5 C 412 CurnukoB, A.B. ®usnyeckre OCHOBBI BAKyYMHOW TEXHUKH :
VYu4eb. nocobue. - Boponex : ®I'bOY BIIO "Boponexckuii rocy1apcTBeH-
HBII TexHnyeckuit yausepcutet”, 2011. - 81 c. - 73-92; 250 axs.

2. 621.5 C 412 Curnukos, A.B. JlabopaTtopHbIii PaKTHUKyM 1O OCHOBaM Ba-
KYYMHOH TE€XHUKH : YdeOHO-MeToaudeckoe nocodue. - Boponex : ®I'BOY
BO "BopoHexcknil Tocy1apCcTBEHHbI TeXHUYecKuid yHusepcuret', 2016. -
79 c. - 141-66; 250 k3.

3. 621.5 C 412 CutHukoB, Anekcanap Bukroposuu. Pacuer mporieccoB oT-
KAuK{ BaKyYyMHBIX T€XHOJOTHUYECKUX YCTAHOBOK [DJIEKTPOHHBINA pecypc| :
yuebHoe nocodue / ®I'bOY BO "Boponex. roc. TexH. yH-T", Kad. huzuku
TBEpIOro tena. - BopoHex : BOpoHEKCKUU TOCYHapCTBEHHBIA TEXHUYE-
ckuii ynusepcuret, 2017. - 91 c.

4. 621.5 I 548 emun, E.Il. BakyymHble TexHoioruu : Y4eb. mocooue. -
UYebokcapwr : Matemrekt, 2009. - 504 c. - (Ou3TexXoBCKUM y4EOHUK). -
ISBN 978-5-91559-012-9 : 571-00.

5. Ilandunosuu, K.b. ®usndyeckue 0CHOBbI BaKyyMHON TE€XHHUKH [DIEKTPOH-
HBId pecypc] : yueOHoe mocodbue / A.X. Cagpikos; I1.M. Bynapun; K.b.
[TandwnoBuu. - Kazanp : Kazanckuil HallMOHANBHBIA HCCIEAOBATEIIbCKUN
TexHonoruueckuit yausepcurert, 2008. - 136 ¢. - ISBN 978-5-7882-0647-9.
URL.: http://www.iprbookshop.ru/63531.html



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

6. lBanos, B.I. BakyymHas TexHuka [DIeKTpoHHBIA pecypc]| : yueOHOe mo-
cooue / B.W. MBanos. - 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 :
YHUBepCUTET NTMO, 2015. - 40 C. URL:
http://www.iprbookshop.ru/68112.html

8. 621.5 P 64 Pozanos, JI.H. BakyymHubie mamuHbl U yctaHoBKkU. - JI. : Ma-
HIMHOCTpOeHue. JIeHuHrp. ota-uue, 1975. - 336 c.

9. 621.5 I" 499 I'mopranze, A.JI. BakyymHas texnuka : Yue0. mocodue. - Bo-
ponex : BI'TIT'K, 2008. - 103 c.

10.621.38 b 447 bensies, H.B. Pacuer BakyyMHBIX CUCTEM B IpuMepax : Yueo.
nocob6ue. - Boponex : TOYBIIO "BopoHexckuii Tocy1apCTBEHHBINA TEXHU-
yeckuil yausepcutet", 2011. - 121 c. - 119-00; 250 k3.

8.2 Ilepeyenbr MHPOPMANUMOHHBIX TEXHOJOIMH, MCIOJIb3YEeMbIX IPH
OCYLIECTBJICHNM O00pPa30BaTEeJbHOI0 Mpomecca Mo AMCHUIVIMHE (MOIYJIIO),
BKJIIOYAsl NepeYeHb JULIEH3MOHHOI0 MPOrPaMMHOI0 00ecIreYeHusi, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOU ceTu « AHTEepHET», COBpeMEeHHBbIX
npogeccuoHATbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

Microsoft Word, Microsoft Excel, Internet Explorer.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMASA
JJIA OCYIMECTBJIEHUSA OBPA3OBATEJIBHOT'O TIPOLHECCA

Jlist mpoBeneHusi 1a0OpaTOPHBIX 3aHIATHM HE0OXoAMMa ayAUTOpHs, OCHA-

HIeHHAss BaKyyMHbIM oOopynoBanueM. (aynutopuu 030, 024 mepBoro kopiryca
BI'TY)

10. METOAUYECKHUE YKA3ZAHUSA JJ151 OBYUYAIOLIUXCA 11O
OCBOEHMUIO JUCHUIIJIMHBI (MOAY JIA)

[To muctumniamHe «BakyyMHas TEXHHMKa» YHUTAIOTCSA JICKIMH, MPOBOASATCS
IPaKTUYECKUE 3aHATHS, JTA0OpAaTOPHBIE PAOOTHI, BHITTOIHIETCS KypCOBOM MIPOEKT.

OcHOBOW HM3y4eHUS! OUCLUILUIMHBI SBISIOTCS JEKIHUH, HA KOTOPBIX H3JIara-
I0TC HauOoJiee CYIIECTBEHHBIE M TPYAHBIE BOIPOCH, a TaKXKe BOMPOCHI, HE
HalleAIIne OTPaKEHUS B YUeOHOU JIUTEpaType.

[IpakThueckre 3aHATHS HaNpaBlICeHbl HA MPUOOPETEHUE MPAKTUYECKUX
HaBBIKOB ONEPUPOBAHUS C COBPEMEHHBIMU 0a3aMM JAHHBIX JJIS O3HAKOMIICHHS C
BaKyyMHBIM 000pYI0BaHUEM TTPOU3BOJIUMBIM B HACTOSIIEE BPEMSI.

Bonbiioe 3HaueHre no 3aKperieHUI0 U COBEPILICHCTBOBAHUIO 3HAHUM UMEET
camocTosiTeNbHas pabora cTyaeHToB. MHpopMaiuio o Bcex BUIaX CaMOCTOSTENb-
HOU pabOTHI CTY/ICHTHI MOTYYalOT HA 3aHATHUSX.


http://www.iprbookshop.ru/65805.html
http://www.iprbookshop.ru/68112.html

MeTonuka BBIIOJHEHUS KypCOBOTO TPOEKTa U3J0XKEHA B  y4eOHO-
METOJAMYECKOM MOCOOMH. BBIMOMHATH 3Tambl KypCOBOTO MPOEKTa OJKHBI CBOE-
BPEMEHHO U B YCTAHOBJIEHHBIE CPOKH.

KoHTposib ycBoeHMsI Marepuana JUCHUIUIMHBI MPOU3BOAMUTCS MPOBEPKOM
KypCOBOT'O IMPOEKTA, 3aIUTON KypcOBOTO mnpoekta. OCBOEHUE TUCHUILIUHBI Olle-
HUBAETCS Ha SK3aMEHE.

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

(bUKCUPOBAaTh OCHOBHBIE TIOJIOKCHUS, BBIBOJIBI, OPMYIMPOBKH, 00001I1E-
HUA; NTOMCUYATh BAXXHBIC MBICJIA, BBIACIIATH KIIFOYCBLIC CJIOBA, TCPMHHBI.
[IpoBepka TEPMUHOB, MOHATHI C MOMOILIBI SHIMKIONEANM, CIIOBApEH,
CIPAaBOYHHUKOB C BBHINMKMCHIBAHWEM TOJIKOBaHUH B TeTpaab. OO03HaueHue
BOIIPOCOB, TEPMUHOB, MaTepuaia, KOTOPbIE BbI3bIBAIOT TPYAHOCTH, TOUCK
OTBETOB B PEKOMEHAYEMOM JuTeparype. Eciu caMoCTOATENbHO HE yaaeT-
csl pa3oOparbcsi B MaTepuayie, He0OXOAUMO CHOPMYITHPOBATH BOIPOC U
3aaThb MPENIoAaBaTCII0 HA JICKIIWHW WJIM Ha IPAKTUICCKOM 3aHATHUH.

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

Jlaboparopupie | OdopmiieHHe TEOPETUUECKOW U MPAKTUYECKON 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.




