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1. les1u OCBOEHUSA TUCITUTIIHHBI

LlenssMu OCBOCHHS TUCIMILIMHBI SBISIETCS (HOPMUPOBAHKE Y O0YUAIOIIUXCS ONPEICICHHOTO
OOIl (m. 5. OOmeit xapaktepuctuku OOII) cocTaBa KOMIIETEHIIMH MJii TMOATOTOBKH K
poheCCHOHATTLHOMN JIeATEIbHOCTH.

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  MEKIUCUUIUTMHAPHBIX
)- 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
JTUCITATUTHH 4.31 1 YCKOPUTEJIBHBIX CUCTEM

2. MecTo aucuuniaunsl B crpykrype OOII

JucnuniauHa OTHOCUTCS K BapuaTHBHOM yactu bioka 1 yueGHOTO T1aHa oOpa3oBaTeabHOM
MPOTrPAMMBI.



3. Ilmanupyemble pe3yJbTaThbl 00yUeHHUsI 0 TUCHHUIIJIHHE

[Tocne ycnenHoro ocBOGHUS JUCIHUILTUHBL 0yayT chOpMHUPOBAHBI PE3YIbTAThl O0yUEHUSI:

ILnanupyemble pe3yIbTaThl 00yYeHHUs 110 JUCHUILINHE

KoMmnerenuus
KOII HaumenoBanue

PII-1 [IpuMeHsATh Ha MpaKkTHKE PO(EeCcCHOHANIbHBIE 3HAHUS YCTPOHCTBA [MK(Y)-3
BaKyyMHOTI'0 000OpPYJIOBaHHUsSI M YCKOPUTEIbHBIX CUCTEM ITK(VY)-4

i) [IpoBOAUTH HayuyHBIE TEOPETUUECKHIE U IKCIIEPUMEHTAIbHbIC MK(Y)-3
WCCJICTOBAHMSI B 00JIACTH (PU3UKH TIIa3MBI [K(Y)-4

. [TK(Y)-3

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

OneHouYHbIE  MEPONPUSATHS

TCKYLICTO  KOHTPOJIA

IMpEACTABJICHEI B KAJICHAAPHOM peﬁTHHF-HJ’IaHe JUCHUITIIMHBI.

4. CTpyKTYpa M coiep:KaHue JMCIUIIIHHbI

OcHoOBHBIE BH/IbI Y4eOHOH 1eSITeJJbHOCTH

U IIPOMEKYTOYHOM arTecTaluu

DopMupyeMbli O6Bem
pe3yJbTaT .
Pa3nennl JUCHMIIIMHBI ofysieHus 10 Buabl yueOHoi e TeJIbHOCTH BpEMEHHU,
q.
AUCIHUILIHHE
Paznen 1. ®usnyeckue 0CHOBBI Jlekunu 2
BaKyyMa JlabopaTopHbIe 3aHATHA 4
CamoctositenpHas paboTa 4
Pa3znen 2. Mexanu4veckue u Jlexuun 4
DU3NKO-XUMHYECKHE METOIbI JlabopatopHbie saHsTHA 8
TOJMyYeHHs BAKYyMa Pl CamocTositensHas padboTa 12
PI-2
Pazgen 3. Meroabl u3MepeHusi PJI-3 Jlexrn 2
BAKyyMa H JOBYIIKH JlabopaTopHbIe 3aHATHA 4
CamocrositensHas padboTa 7
Pa3nen 4. BakyymHublie cucteMbl Jlexuuu 3
JlabopaTopHbIe 3aHATHA 4
CamocrositensHas padboTa 15

COI[Cp)KaHI/IC pa3aciioB JTUCHUIIJINHBI:

‘ Pasznea 1. Quzuueckue ocnoevl éaxyyma

B paznene paccmarpuBarotcs cienyromue Bonpocsl: Ilonarne Bakyyma. CpenHss IIMHA
CBOOO/IHOTO MYTH T'a30BBIX MOJIEKYJ MPHU TEIIOBOM JIBHXEHUH. OCHOBHOE ypaBHEHUE BaKyyMHOM
TexHUKU. [loHsATHE O cTeneHsax Bakyyma. PexxuMbl TedeHus ra3oB no tpyoomnpoBogam. OCHOBHBIE

napaMeTpsl U KJIacCU(pHUKaIHs HaCOCOB.

TemMbl Jekuuii:

1. Tlomsarue Bakyyma. CpenHsis JUIMHAa CBOOOJHOTO MYTH Ta30BbIX MOJIEKYN IPH

TCIIJIOBOM JABU>XKCHUU.

2. OcHOBHOE ypaBHEHHE BaKYyMHOU TEXHHUKH.
3. TlonsTHE O CTENEHAX BaKyyMa. PEeXKUMBI TeUEHHS Ta30B 110 TPYOOIIPOBOIAM.
4. OcHOBHBIEC TapaMeTPhl U KIACCUPHUKAIIS HACOCOB.



Ha3Banus 1a00paToOpHBIX 3aHATHI:
1.  OcHOBHBIC MTOHATHS BAKYYMHOW TEXHUKH

| Paznen 2. Mexanuueckne 1 @U3HKO-XMMHYECKHE METO/bI NMOJYYeHUs BAKYYMa

B pa3znene paccmarpuBatoTes cienyronie Bopockl: O0mas xapakTepucTHKa BaKyyMHBIX
HacocoB. OOBEMHAsA OTKauKa, MOJIEKYJISIpHAs OTKauKa, apocTpyitHas oTkauka. [Ipumepsl
KOHCTPYKIMH HacOCOB (TJIACTUHYATO-POTOPHBIN, 30JIOTHUKOBBIH, MEMOPaHHBIN, CIMPAJIbHBIH
HACOCHI, MOJIEKYJISIPHBIN ¥ TYpOOMOJIEKYIISPHBINA HACOCH, TN Y3HOHHBINA U TPEXCTYNECHYATHIN
1 y3MOHHBINA HACOCHI).

TeMBI JeKIN:
1. OOuas xapakTepucTHKa BAKyyMHBIX HACOCOB.
2. TIpumMepsl KOHCTPYKIIMA HACOCOB
3. CnocoOsl monmy4eHus: Bakyyma.

Ha3Banust 1a00paTOpPHBIX 3aHATHIA:

[apamerpbl a1 dy3MOHHBIX HACOCOB

2. Omnpenenenne KO3 PUIMEHTA HCTIOIb30BAHUSI MEXaHIYECKOTO HAacoca
3. Ormpenenenue koddduipieHTa UCTIONB30BaHMS TU(P(PY3MOHHOTO Hacoca
4. IlapameTpbl KPUOTE€HHBIX HACOCOB

=

| Pa3nes 3. MeToabl H3MepeHUsi BAKYYMa M JIOBYLIKH \
B pasgene paccmarpuBaroTcs cinepyromue Bompochl:  Kiaccudukaums u o obmas
XapaKTepUCTHKAa BaKyyMMETpoOB. BakyymMMeTpel MpsIMOrO JEHCTBUS: TEIUIOJIEKTPUUECKUE,
NIEKTPOHHBIE HOHM3ALIMOHHBIE, AJIEKTpopaspsaHble. POpBakyyMHbIE M BBICKOKOBAKYYMHbBIE
JIOBYUIKHU: KpUOAICOPOIIMOHHAs, HU3KOTEMIIEpaTypHasl U MEXaHUYECKasl.
TeMBI JeKIMii:
1. BakyyMMeTpsl IpsIMOTo JEHCTBUS TEIIOIEKTPUUECKUE
2. DIeKTpOHHbIE MOHU3AIMOHHBIE BAKYYMMETPBI IPSMOIO AEHCTBUS
Ha3panus 1a60opaTopHbIX 3aHATHIA:
1. HuskoremnepaTypHasi BBICOKOBaKYyMHasl JIOBYIIKA
| Pasnen 4. BakyymHble cucTemMbl
B pasznene paccMaTpuBaroTCs CIEAYIOIME BONPOCH: TUIIOBBIE CXEMBI BAKYYMHBIX CUCTEM U
METOJIMKA MOJIy4eHUsl Bakyyma. MaTepuasbl U 3JIEMEHThl BAKYYMHBIX CUCTEM, TEXHOJOTHYECKHE
TpeOoBaHuUs K HUM. MeToinKa pacuéra BakyyMHBIX CUCTEM (IIPOEKTUPOBOYHBINA U MPOBEPOUHBII
pacué€rtsl). [Ipumep pacuéra npocTeiiieil BaKyyMHOM CUCTEMBI. TedencKkanue.
TeMbl JeKI N
1. TumnoBble cXxeMbl BAKYYMHBIX CHCTEM
2. Meroauka pacuéra BAKyyMHBIX CHCTEM
Ha3panus 1a6oparopHbIX pador:
1. WMzydeHue BakyyMHOM cUCTEMBI 1a0OPATOPHOTO
2. Tlomyuenue 1 U3MEpEHNE BHICOKOTO BakyyMa Ha yctaHoBke KBO
3. Msyuenue TexHonorndeckoro mporecca Ha ycraHoBke KBO. (HambuieHne TOHKOIIEHOYHOTO
METaJUTMUECKOTO MOKPHITHUS)
4. OOHapyxeHue Teueid Ha ycranoBke KBO.

5. Opranusanusi caMoCTOATEIbLHON PadoThI CTY/IECHTOB

CamocTtosTenbHass pabdoTa CTYAEHTOB MPU HU3YYCHUU UCIMILTUHBI TMPEAYyCMOTpPEHa B
CIeNYIOMUX BUaaX U popmax:

— Pabora ¢ neKIMOHHBIM MaTepHUaIoM, MOUCK W 0030p JUTEpaTypbl M DIEKTPOHHBIX
HMCTOYHUKOB MHGOPMAIUH 110 UHAUBHIYaLHO 33/IaHHO Mpobieme Kypca,



N3ydenne Tem, BBIHECEHHBIX HA CAMOCTOSTEIBHYIO MPOPAOOTKY;
[Touck, ananu3, CTPYKTypUpOBaHUE U Mpe3eHTas HHPOpMAIUY;
[lepeBoa TEKCTOB C MHOCTPAHHBIX SI3BIKOB;

BrinonHenue 1omMamHux 3a1aHuid U JOMAIIHUX KOHTPOJIbHBIX padoT;
[ToaroroBka Kk 1a6OPaTOPHBIM 3aHATHUSIM.

6. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUTIIHHbI

6.1. YueOHO-MeTOANYECKOe o0ecIeYeHue

OcHoBHasi IuTEparypa:

IOpbera, A.B. Pacuer BakyyMHBIX cucTeM : ydyeOHOE mmocoOue [DIeKTpoHHBIN pecypc] / A.
B. IOpbeBa; HanmonaneHblil uccnenoBatenbekuil ToMCKU MOJMTEXHUYECKUN YHUBEPCUTET
(TIIY), — 1 xommbrotepusiii ¢aiin (pdf; 3.0 MB). — Tomck: Uzp-so 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

Bakyymnas texnuka: cripaBounuk / noa pea. K. E. Jlemuxosa; 1O. B. Ilandunosa. — 3-e
u3M., nepepad. u gon. — MockBa: MammunaocTpoenue, 2009. — 590 c. Cxema nmocryma:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=723

[TnasmeHHble TOKPBITUS (MeTOABI UM 00OpyAoBaHWE) [DNEeKTpOHHBIH pecypc]: ydeOHOoe

nocooue / B. II. KpuBobokoB, H. C. CouyroB, A. A. ConosbeB, Tomckuii

nonutexunueckuii yausepcuter (TITY). — 1 xommnbrotepusiii daiin (pdf; 1.9 MB). —
Tomck: Uzn-Bo TIIY, 2008. — 3arnaBue ¢ TUTYJIBHOTO dKpaHa. — OJEKTPOHHAs BEPCHS
neyatHol mnyoOnukamuu. — Jloctyn u3 kopnopartuBHoit cetu TIIY. — Cucremnsie
TpeOOBaHUS: Adobe Reader. Cxema J0CTyMa:
http://www.lib.tpu.ru/fulltext2/m/2010/m195.pdf

Jlono/THUTeIbHAS JIUTepaTypa
Pozanos JI.H. Bakyymuas texauka: yaeOnuk / JI. H. PozanoB. — 3-e u3n., mepepad. u 1or.
— Mocksa: Bricmras mikona, 2007. — 391 c.

. IlonmoB A.H. BakyymHas Texnuka: yueOHoe nocobue / A. H. IlomoB. — MockBa; MuHck:

WNudpa-M Hosoe 3nHanue, 2012. — 166 c.
Mertonpl pacuera CIOXHBIX BakyyMmHbIX cucteM / mox pea. C. b. Hecreposa, A. B.
Bypmuctposa. — MockBa: Texnocdepa, 2012. — 384 c.

6.2. UudopManiuoHHOE H POrpaMMHOE o0ecrnevyeHne

Internet-pecypcer (8 T.4. B cpene LMS MOODLE wu nap. oOpa3oBarenbHble U

OUOINOTEYHbIE PECYPCHI):

1. Dnexrponno-6ubmmoreunas cucrema «Jlanpy» — https://e.lanbook.com/

JlunensuonHoe mnporpammHoe obecriedenne (B coorBercTBUM ¢ Ilepeunem

JIMIEH3HMOHHOT 0 MPOorpaMMHoro odecrneyenusi TIY):

1.

ok owm

Microsoft Office 2016 Standard Russian Academic;
Adobe Acrobat Reader DC,;

Google Chrome;

Adobe Flash Player;

ownCloud Desktop Client;

Cisco Webex Meetings


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
https://e.lanbook.com/

7. Zoom

7. OcoGble TPeGOBAHMS K MATEPHAILHO-TEXHHIECKOMY 00€CIeYeHHI0 TUCIHIIAHbI

B y4eGHOM IPOIIECCE HCTIONB3yeTCs CIIEAyIomIee J1abopaTopHoe 060pyI0BaHHE LA

IPaKTHYECKHX ¥ JTaO0PaTOPHBIX 3aHSITHIA:

No HauMeHOBaHHeE CIIENHATIBHBIX
B noMeLeHH i

HaumeHoBaHHEe 000pyI0BaAHMS

1. |AymuTopus UL INPOBEACHHUS
y4COHBIX 3aHATHH BCEX THIIOB,
KypCOBOTO  IIPOEKTHPOBAHHMS,

KOHCYJIbTallHH, TEKYILEro
KOHTPOJIE M IIPOMEXKYTOUYHOM
aTTeCcTalluu (yueOHas
mabopaTopust)

634028, Tomckas 001acTh, T.
Tomck, JIeHrHA IPOCIIEKT, 2,
cTpoeH. 4

245b

Kommi.HO 1o co3n. TOHKOIUIEHOY. TBEPHOOKCHA.
snementoB - 1 mr.; K-t mabopar.obopym. At
npoBenenns jabopar.paGor 1m0 ompenenenuio PO2-
Npo(QHUIb TTAMEHH TBEPAOINEKTPOIIHT - 1 1IT.;
Kommnekr  maGoparopHoro  oOopynoBaHus UL
npoBeleHus J1abopaTOpHOH paboTEl 10 H3YYEHHIO
KHUCIOpOAHOro Hacoca Ha ocHoBe ZrO2- - 1 mr;
Kommexr y4ye6GHOM Mebenu Ha 18 mocamodHBIX MECT
Kommsrotep - 1 mr.; ITpoekrop - 1 mr.

2.  |AymuTtopus IS IPOBENCHHUS
yueOHBIX 3aHATUHA BCEX THIIOB,
KypPCOBOTO IIPOEKTHUPOBAHMS,
KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJIS ¥ IIPOMEXYTOUHOR
aTTEeCTallUH

634034, Tomckas o6acTp, T.

Tomck, JIeHHHa IPOCTIEKT, 43
206

Kommtext yuebHoit Mmebenu Ha 50 mocaoYHbIX MECT
ITpoekTop - 1 mrr.; Tenesusop - 1 mt.; Kommsrorep - 1
TIIT. &

PaGouast mporpamMma cocTapieHa Ha ocHoBe OOIeil XapakTepHCTHKH 00pasoBaTeIbHOK
nporpammbl 1o HampasineHmo 03.03.02 ®usuka, mpoduis «Pu3NKa KOHACHCHPOBAHHOIO
coctosausay» (mpuema 2020 1., ounast popma 00ydIeHHU).

PazpaboTunk(u):

JIOJKHOCTE

IMopnuch [5(6)]

JIo1eHT = 7 Cripranos M.C.

T

TIporpamMMa o06peHa Ha 3acelaHuH BBIIyCKaromero otaenenus O® (mpoTokon oT «31» aBrycra

2020 1. No_3 ).

3aB. Kahempoil -pyKOBOIUTEND Ha IpaBax Kadeaps ,«7/
= Zeae C—fJlumep AM./

I.T.H, mpodeccop

<~ nommuch




JIner u3mMeHeHnuii padodeii mporpaMMbl JMCHUIIIHHBI:

YueoHblii rox

ConepixaHue /Mu3MeHeHHE

OO0Cy:K1€eHO Ha 3acelaHnn
02 (nmpoToko.)






