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1. llesan ocBOEHMSI AU CHMIIJIMHBI

[ensiMu OCBOEHUS TUCIMILIMHBI SBISICTCS (POPMUPOBAHUE Yy O0YUAIOIINXCS OMPEICICHHOTO

OOI1

npodecCHOHATLHOM IS TEIILHOCTH.

(m. 5. OO6me#t xapakrepuctukun OOII) cocraBa KOMIETEHIMW IS TOATOTOBKH K

Kox CocraBisiioniue pe3yJbTaTOB 0CBOEHHUSI (1€CKPHIITOPHI
xomneren | HanmenoBanmue KOMIIETeH )
U KOMIIeTeHIH
Kon HaumeHnoBanune
Bnameer ombITOM NpUMEHEHHS AICKTPOPHU3MYECKHX H
MK(Y)- | m1a3MEeHHBIX yCTAaHOBOK U  YCKOPHTEIBHBIX  CHCTEM,
3.B1 JIEKTPOHHBIX MHUKPOCKOIIOB ¥ NMPUOOPOB ISl MCCIIEIOBAHUS
[IOBEPXHOCTH TBEPIBIX TEI
Ky Bnameer ompiToM TpUMEHEHHS  MEKIUCHUIUTMHAPHBIX
)- 3HaHWW  JUIS  pelleHWs  HEeCTaHAapTHBIX  3aJa4 B
T'oToBHOCTS 3.B2 npodeccHOHaTbHOM 061acTH
MPUMEHSTh Ha
IIPaKTHKE Ymeer MPOBOJUTH Hay4HbIE TEOPETUUECKHE u
npogeccuoHanbH HK(Y)- SKCIIE i
MK(Y)-3 3Vl pPUMEHTAJIbHBIE HCCIEAOBAHHUS B MPO(EeCcCHOHAIbHOM
b€ 3HAHUS 06IaCTH
TEOPHH U
MCTONOB MK(Y)- | VYmeer paborath Ha 060pynoBaHUH NPO(ECCUOHATHLHON
busirecknx 3.2 obnacTu
UCCIIeI0OBaHUI
HK(Y)- | 3HaeT OCHOBBI B3aUMOJEHCTBHS W3JIy4YE€HHS W IUIa3Mbl C
3.31 BEILIECTBOM
K(Y)- 3HaeT YCTPOMCTBAa OHIEKTPOPHU3MYECKHX M IUIA3MEHHBIX
332 YCTAHOBOK, npuOoOpsl U O00OPYAOBaHHE ISl MCCIICAOBAHHS
CBOWCTB MaTepHaJIOB
Cnocotrocts MK(Y)- | Bnageer onbiToM wu3MepeHHs pE3YJIbTATOB (DPU3HYECKOTO
HPpUMCHAITH Ha 4.B2 SKCIIEPUMEHTA
MPaKTUKE
npoecCuoHaIbH
HK(Y)-4 bIE SHAMIH 1 HK(Y)- | Ymeer paboTtarh Ha BAKyYMHOM 000PYAOBaHUH TUIa3MEHHBIX
YMCHHA, 4.Y1 U YCKOPHUTEIBHBIX CHCTEM
MOJTy9YEeHHBIE TIPU
OCBOCHUU
MPOGUITBLHBIX
usHueckux MK(Y)- | 3Haer ycTpoiicTBa BaKyyMHOro 00OpYyIOBaHUs IJIa3MEHHBIX
JMCIIMTLINH 4.31 Y YCKOPHUTEIBHBIX CHCTEM

2. Mecto aucuuniaunsl B crpykrype OOII

JucnurniuHa OTHOCUTCS K BapuaTHBHOM yactu bioka 1 yueGHOTO TmaHa oOpa3oBaTeabHOM

IPOTpaMMBl.

3. [Inanupyemble pe3yjbTaThl 00yUeHHS MO TUCHUTLINHE




[Tocne ycnenHoro ocBO€HUs JUCIUILTUHBL 0yayT chOpMUPOBAHBI PE3YIbTAThl O0yUEHUS:

Ilnanupyemble pe3yabTaTbl 00yUeHNs N0 TUCIUTLINHE
Komnerenuus
Kox HaunmeHoBaHue

PII-1 [IpuMeHsATh Ha MpakTHKE IPO(ecCHOHANIbHBIE 3HAHUS YCTPOHCTBA [TK(Y)-3
BAaKyyYMHOT'0 00OpPY/IOBaHHUS U YCKOPUTEIbHBIX CUCTEM TTK(Y)-4

PJI-2 [IpoBOIUTH HAYYHBIE TEOPETUUECKUE U SKCIIEPUMEHTAIbHBIC MK(Y)-3
WCCJICIOBAHMSI B 00JIACTH (PU3UKH TIIa3MBI TK(Y)-4

o [TK(Y)-3

PJ] -3 | 3HaTh OCHOBBI B3aUMOJICHCTBUS U3MYUYCHUS U IJIa3MbI C BEIICCTBOM TIK(Y)-4

OL[GHO‘-IHBIC MCPONPUATHA TCKYLICIO KOHTPOJIA U HpOMC)KyTO‘IHOfI arreCcranun
IMpEACTABJICHEI B KAJICHAAPHOM peﬁTHHF-HJ’IaHe JUCHUITIIMHBI.

4. CTpyKTYpa M cofiep:KaHue JMCIUIIIHHbI

OcHoBHBIE BH/IbI Y4eOHOM 1eSITeJbHOCTH

DopmMupyemMblii Obnem
pe3yJbTaT .
Pa3nennl JUCHMIIIMHBI it Buabl yueOHoi qesiTeJIbHOCTH BpeMEHHU,
q.
JAUCIHUILIHHE
Paznen 1. ®usnyeckue 0CHOBBI Jlekunu 2
BaKyyMa JlabopaTopHbIe 3aHATHA 4
CamocTositensHas paboTa 4
Pa3znen 2. Mexanuveckue u Jlexuun 4
DU3NKO-XUMHYECKHE METOIbI JlabopatopHbie 3aHsTHA 8
TOJyYeHHs BAKYyMa PII-1 CamocTositensHas padboTa 12
PI-2
Pazgen 3. Meroanl u3MepeHusi PJI-3 Jlexin 2
BaKyyMa H JIOBYIIKH JlabopaTopHbIe 3aHATHA 4
CamocTositenpHas paboTa 7
Pa3nen 4. BakyymHublie cucTeMbl Jlexiu 3
JlabopaTopHbIe 3aHATHA 4
CamocrositensHas padboTa 15

COI[Cp)KaHI/IC pa3aciioB JUCHUIIJINHBI:

Pasznea 1. Quzuueckue ocnogvl éaxyyma

B paznene paccmarpuBarotcs cienyrommue Bonpocsl: Ilonarne Bakyyma. CpenHss IiMHA
CcBOOO/IHOTO MYTH T'a30BBIX MOJIEKYJ MPHU TEIJIOBOM JIBHMXEHUH. OCHOBHOE ypaBHEHUE BaKyyMHOMN
TexHUKU. [loHsATHE O cTeneHax Bakyyma. PexxuMbl TedeHus ra3oB no tpyoomnpoBogam. OCHOBHBIE
napaMeTpsl U KJIacCU(pHUKAIHs HACOCOB.

TemMbl Jekuuii:

1. Tlomsarue Bakyyma. CpenHsis JUIMHAa CBOOOJHOTO MYTH TIa30BbIX
TEIJIOBOM JIBUJKEHUU.
2. OcHOBHOE ypaBHEHHE BAKYyMHOU TEXHUKH.

MOJIEKYJ HpHU

3. TlonsTue o cTeneHsx BakyyMa. PexXKHMBI TeUEHHUS Ta30B 110 TPYOOIIPOBOIAM.

4. OcHoBHBIC NnapaMeTphbl U KHaCCI/I(I)I/IKaLII/IH HaCOCOB.

Ha3Banus 1a00paTOpHBIX 3aHATHI:
1.  OcHoBHbIE MOHATUS BaKYyMHON TEXHUKH

Paszpnen 2. Mexanudeckne 1 PU3HKO-XMMHYECKHE METOAbI MOJYUYECHUS] BAKYyMa




OO1w1ast xapakTepUCTHKA BaKYyMHBIX HacocoB. O0BbEMHAs OTKAuKa, MOJIEKYJIIpHAsl OTKAauKa,
napocTpyiiHas oTkauka. [IpuMepsl KOHCTpYKIMI HACOCOB (IJIACTUHYATO-POTOPHBIH,
30JIOTHUKOBBINH, MEMOPaHHBIN, CIIUPATILHBINA HACOCHI, MOJIEKYJIIPHBIN U TYpOOMOJIEKYJIIPHBII
Hacochl, 1M Gy3HOHHBIN U TPEXCTYNEHUYATHIN T (y3HOHHBII HACOCHI).

Tembl JeKkumii:
1. OOmas xapakTepucTUKa BAKyyMHBIX HACOCOB.
2. llpumepsl KOHCTPYKLIUH HACOCOB
3. CrnocoObl MoTy4YeHUs BaKyyMa.

Ha3Banus 1a00paTOPHBIX 3aHSATHIA:

1.

2.
3.
4

[Tapametpb! 1uddy3MOHHBIX HACOCOB

Onpenenenne K03 GUIMEHTa UCIIOTB30BAaHNS MEXaHHIECKOTO Hacoca
Ormpenenenne kodddunmenta ucnop3oBanus U Py3nOHHOTO Hacoca
I[TapameTpbl KPHOTEHHBIX HACOCOB

| Pa3nes 3. MeToabl H3MepeHHsi BAKYYMa H JIOBYIIKH

Knaccudukanusa u obmas xapakTepucThKa BaKyyMMETpOB. BakyyMMeTpbl HpsMOro JeiCTBHS:
TEIUIORJIEKTPUUECKHUE, DJICKTPOHHBIE HWOHU3ALMOHHBIE, 3JEKTpopaspsaHbie. DoOpBaKyyMHBIE U
BBICKOKOBaKYYMHBIE JIOBYIIKU: KPUOAICOPOIIMOHHAS, HU3KOTEMIIepaTypHas 1 MeXaHU4ecKasl.
Tembl JeKkumii:

1. BakyyMMeTpsI IPSMOTO JEHCTBUS TEIIOIEKTPHUECKHE

2. DIEKTPOHHBIC HOHU3AIMOHHBIC BAKYYMMETPHI IIPSMOTO JICHCTBUS
Ha3Banusi 1adb0paTOpPHBIX 3aHSITHIA:

1. HuskoremniepaTypHas BHICOKOBAKYYMHasl JIOBYIIIKA

Pa3znen 4. BakyyMHble cucTeMbl

TunoBele cXeMbI BAKYYMHBIX CHCTEM M METOJMKA ITOJIy4eHUs BaKyyMa. MaTepuaiibl U 3JIEMEHTHI
BaKyyMHBIX CUCTEM, TE€XHOJOIMYeckue TpeOOBaHUs K HUM. MeToinKa pacuéra BaKyyMHbBIX CUCTEM
(IpOEKTUPOBOYHBIN U TPOBEPOUHBIN pacuérel). [Ipumep pacuéra mpocreiiiiel BakyyMHON
cucreMsl. TeyenckaHue.
Tembl JeKkumii:

1. TunoBble cxeMbl BAKYYMHBIX CHCTEM

2. Meroauka pacuéra BAKyyMHBIX CHCTEM
Ha3panust 1a00paTOpPHBIX 3aHATHIA:

1.
2.
3.

N3ydeHne BakyyMHOM CHCTEMBI 1a00paTOPHOTO MaKkeTa

ITomyyenue u u3MepeHne BBICOKOTO Bakyyma Ha yctaHoBke KBO

N3yuenne texHonormdeckoro mnpouecca Ha ycraHoBke KBO. (HambuieHue TOHKOIUIEHOYHOTO
METALTNYECKOTO TIOKPHITHS)

Oo6Hapy-xeHue Tedell Ha ycraHoBke KBO.

5. Opranu3anusi caMoCTOATEILHOH PadoThI CTY/IEHTOB

CamocTrosTenbHass paboTa CTYJIEHTOB NpPU W3YHYEHHUU ITUCHMIUIMHBI TNPEAYyCMOTpEHa B

CJICAYIOIIUX BUAAX U (bopMax:

— Pabora ¢ JICKHMOHHBIM MATCpUaIoOM, IOHUCK U 0630p JIATCPATYPbl U DJICKTPOHHBIX

MCTOYHUKOB MHGOPMAIUH 110 UHAWBUIYaIbHO 33/1aHHOI npolieme Kypca;

— W3ydenue TeM, BBIHECEHHBIX HA CAMOCTOSATEIbHYIO TPOPAOOTKY;

— [louck, ananus, CTpyKTypUpOBaHKE U MPE3EHTAUsT UHPOpMAIIHH;
[lepeBoa TEKCTOB ¢ MHOCTPAHHBIX SI3BIKOB;

BrinonHenue 1omMamHux 3a1aHuid U JOMAIIHUX KOHTPOJIbHBIX padoT;
IToaroroBka k 1a00paTOpHBIM paboTam.



6. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUTIHHbI

6.1. YueOHO-MeTOANYECKOE o0ecredeHue

OcHoBHasi iUTEpaTypa:

1. IOpbeBa, A.B. Pacuer BakyyMHBIX cUCTeM : yuyeOHOe rmocobue [DneKTpoHHBINH pecypc] / A.
B. IOpbeBa; HanmonaneHblil uccnenoBatenbekuil ToMCKUN OJMTEXHUYECKUN YHUBEPCUTET
(TIIY), — 1 xommbrotepusiii ¢aiin (pdf; 3.0 MB). — Tomck: U3p-po TIIY, 2012. —
3arnaBue ¢ TUTYJbHOTO 3KpaHa. — Jloctyn u3 koprnopatuBHoi cetu TIIY. — Cucremubie
TpeOOBaHUS: Adobe Reader. Cxema JIOCTYTIA:
http://www.lib.tpu.ru/fulltext2/m/2012/m452.pdf

2. Bakyywmnas texnuka: cnpaBounuk / mon pea. K. E. Jlemuxosa; 0. B. [Tandunoa. — 3-¢
u3M., nepepad. u gon. — MockBa: Mammunaoctpoenue, 2009. — 590 c. Cxema nocryma:
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=723

3. IlnasmeHHBIC TOKPHITUS (MeTOABI W 00OOpymOBaHWE) [DIEKTPOHHBIA pecypc]: ydeOHoe

nocoobue / B. II. KpupobokoB, H. C. CouyroB, A. A. ConoBbeB; Tomckuii
nonurexunueckuid yausepcurer (TI1Y). — 1 xommerorepusii daitn (pdf; 1.9 MB). —
Tomck: Uzn-Bo TIIY, 2008. — 3arnaBue ¢ TUTYJIBHOIO 3KpaHa. — ODJEKTPOHHAs BepCUs
nedatHoi myonmukamuu. — Joctyn u3 koprnopatuBHod cetu TIIY. — Cucremusle
TpeOOBaHUSI: Adobe Reader. Cxema J0CTyMa:
http://www.lib.tpu.ru/fulltext2/m/2010/m195.pdf

JlonoIHUTeIbHAS JTUTEpaTypa
1. Pozanos JI.H. Bakyymnas texauka: yueOnuk / JI. H. PozanoB. — 3-¢ u3., mepepal. u Jor.
— Mocksa: Breiciias mikona, 2007. — 391 c.
2. llonoB A.H. Bakyymnas texnuka: yueOHoe mocobue / A. H. I[TomoB. — MockBa; MuHCK:
HNudpa-M Hosoe 3nanue, 2012. — 166 c.
3. Meronsl pacdera CIOXKHBIX BakyyMHbIX cucteM / mox pea. C. b. Hecrepoma, A. B.
BypmuctpoBa. — MockBa: Texnocdepa, 2012. — 384 c.

6.2. UndgopMannoHHOE U NPOrPaMMHOE O0ecredeHue
Internet-pecypcer (8 T.94. B cpene LMS MOODLE wu nap. o0pa3oBarenbHble U
OUOINOTEYHbIE PECYPCHI):

IMpodeccronambHbIe 6a3bl JAHHBIX U HHOPMAITUOHHO-CITPABOYHBIC CHCTEMBI TOCTYITHBI 110
cebuike: https:/www.lib.tpu.ru/html/irs-and-pdb

JlunensuonHoe mnporpammHoe oOecriedenne (B coorBerctBuM ¢ Ilepeunem

JIMIEH3HMOHHOT 0 MPOrpaMMHoro odecrneyenus: TIY):

1. Microsoft Office 2016 Standard Russian Academic;
Adobe Acrobat Reader DC;
Google Chrome;
Adobe Flash Player;
ownCloud Desktop Client;
Cisco Webex Meetings
Zoom

Nook~wh

7. OcoOble TPeOOBAHNS K MATEPUAIbHO-TEXHUYECKOMY 00ece4YeHUI0 TN CIUTIHHbI

B yueOGHOM mporiecce uCcoib3yeTcs Caeayolee JJabopaTopHoe 000pyI0BaHUE TS
MIPAKTUYECKHUX U TA00OPATOPHBIX 3aHATHIA:


http://www.lib.tpu.ru/fulltext2/m/2012/m452.pdf
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=723
http://www.lib.tpu.ru/fulltext2/m/2010/m195.pdf

HaumeHnoBaHHe cieNHAIbHBIX
noMeIlIeHHI

HanmeHoBaHHe 060PyAOBAHHUS

1. AynmuTopus Il TIPOBEACHUS
y4eOHBIX 3aHATHH BCEX THIIOB,
KypCOBOTO  IIPOEKTUPOBAHUS,

KOHCYJIbTallHH, TEKYIIEro
KOHTPOJII M IIPOMEKYTOYHOM
aTTecTalyu (yueOHas
nabopatopus)

Kommn.HO 1o co37.TOHKOILUIEHOY.TBEPJOOKCH.2JIEMEHTOB -
1 wr.;K-t nabopar.o6opyn. Ais mpoBeneHus abopar.paboT
no onpenenenuio PO2-npoduiie miaMeHu TBEPAO3NEKTPOIUAT
-1 mT.;

Kommnexr nabopaTopHoro o60opymoBaHHMsA OIS IPOBEACHMS
nabopaTopHO# paboTEI MO U3YYEHHIO KHUCIOPOJHOrO Hacoca

y4e0OHBIX 3aHATUH BCEX
THIIOB, KypCOBOTO
IIPOEKTUPOBAHHUS,
KOHCYJIbTAIliH, TEKyIIero
KOHTPOJIS ¥ POMEXYTOYHOMH
aTTeCTal[uH

634034, Tomckas 001acTh, T.
Tomck, Jlenwna npocmekt, 43
206

634028, Tomckas 001acThb, T. Ha OCHOBE ZrO2- - 1 IIT.;
Tomck, JleHHHa IPOCTIEKT, 2, Komrutekt yuebHO#M wmebOemu Ha 18 mocafodHBIX MecT
CTpoeH. 4 Kommetorep - 1 mr; Ilpoekrop - 1  mm
245b

2. | Aynuropus JUIS IIPOBEICHUS

KommiekT yueOHO#M mebemu Ha 50 mOCamOYHBIX MECT
ITpoexrop - 1 mr.; TeneBuzop - 1 mrt.; Kommsrotep - 1
IIT.

Pabogas mporpamma cocTtaBieHa Ha OcHOBe OOmedf XapaKkTepHCTHKH 00pa3oBaTelIbHOMN
nporpammbl 1o HampaeineHuto 03.03.02 ®uszuka, npodumns «Pusuka KOHAEHCHPOBAHHOTO
cocrossaus» (mpuema 2018 r., ounas dpopma oOyuerHwus).

Pazpabotunk(n):

JIOImKHOCTE

Toanuce OHO

JlomeHT

it PO CripraroB M.C.

IIporpamma oxobpeHa Ha 3aceaHMM BBIOIyCKaromero otaeieHus J® (mpoTokonl oT «14» HIOHS

2018 . Ne_3 ).

3aB. xadeapoii -pyKOBOAUTENH OTACIECHHS Ha IpaBax Kaw
' K y - 2eser C——/ﬂnnep AM./

I.T.H., mpodeccop

TIOOTIHACH



JIucT n3MeHeHuii padoyeil mporpaMMbl TUCIUILINHBI:

YueoHblii rox

CopepixaHue /M3MeHeHHe

O0cy:x1eH0 Ha 3acelaHNH
otaenenus OO (nmpoToko.T)

2018/2019 yu. 1. V3meHeHa cucTeMa OLEHUBAHUS Ot «28» aBrycra

rox 2018r. Ne 4

2019/2020 yu4. | 1. O6HOBICHO TIPOTPaMMHOE OOECTICUCHIE oT «20» uroHA

rox 2. OGHOBIIEH cOCTaB NPO(heCCHOHATBHBIX 0a3 TaHHBIX U 2019 1. Ne 6
MH()OPMALMOHHO-CIIPABOYHBIX CUCTEM
3. OGHOBIICH CIHMCOK JINTEPATYPBI, B TOM 4HcIe cchliiok DBC

2020/2021 yu. 1. O6HOBNIEHO TIPOTPaMMHOE OOecTIeYeHne ot «31» aBrycra 2020r.

TOJI 2. O6HOBIIEH cocTaB MPO(ecCHOHANBHBIX 0a3 JaHHBIX U Ne3

MH(POPMAMOHHO-CIIPABOYHBIX CHCTEM
3. OOHOBIIEH CITUCOK JIUTEPATYPHI, B TOM YHcie cChUTOK DbC




