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1. les1u OCBOEHUSA TUCITUTIIHHBI

]_[CJ'IHMI/I OCBOCHUA JUCHUIIIIMHBI ABIACTCA (bOpMI/IpOBaHI/Ie y 06yqa}oumxc;1 OIpCaACIICHHOI'O

OOIl (m 5. OO6mei xapaktepuctuku OOII) cocraBa KOMIETCHIMN JJs MOATOTOBKH K
npodeccuoHanbHOM e TENIbHOCTH.
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
HPaKkTUKE YMeeTr  NpOBOAWTL  HAy4YHBIE  TEOPETUYECKHE U
npodeccuonamsn | TKY)- | i
MK(Y)-3 3Vl pPUMEHTAJIbHBIE HCCIEAOBAHHUS B MPO(EeCcCHOHAIbHOM
b€ 3HAHUS 06IaCTH
TEOPHH U
MCTONOB MK(Y)- | VYmeer paborath Ha 060pynoBaHUH NPO(ECCHOHATHLHON
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 bIC SHAHA 1 MK(Y)- | Ymeer paboTaTh Ha BAKyyMHOM 00OpYIOBaHUH IJIAa3MEHHBIX
YMCHHA, 4.Y1 U YCKOPHUTEIBHBIX CHCTEM
MOJTy9YEeHHBIE TIPU
OCBOCHUU
MPOGUITBLHBIX
usHueckux MK(Y)- | 3Haer ycTpoiicTBa BaKyyMHOro 00OpYyIOBaHUs IJIa3MEHHBIX
JTUCITATUTHH 4.31 U YCKOPUTENbHBIX CUCTEM

2. MecTo aucuumiaunsl B crpykrype OOII

I[I/ICI_II/IHJII/IHa OTHOCHTCA K BapHaTHBHOﬁ yactu bioka 1 y‘IC6HOFO IJ1aHa 06pa3OBaTCHBHOﬁ

MIPOTrpaMMBI.

3. Ilnanupyemble pe3yJbTaThbl 00yUeHHUsI 10 TUCHHUIIJIHMHE




[Tocie ycrenHoro OCBOGHuUs AUCIUILTUHBI Oy1yT c(OPMHUPOBAHBI Pe3yIbTaThl 00yUEHUS:

Ilnanupyemble pe3yabTaTbl 00yUeHNs N0 TUCIUTLINHE O V——
Kon HaunMmeHoBanue =
PII-1 [TpuMeHsATH Ha MPaKTHKE NMPO(eCcCHOHAIBHBIC 3HAHUS YCTPOHCTBA IK(Y)-3
BaKyyMHOT'O 000PYIOBaHMS M YCKOPUTEIBHBIX CHCTEM M[K(Y)-4
PJI-2 ITpoBOAMTH HayuHBIE TEOPETUUECKUE U IKCIIEPUMEHTAJIbHBIE [TK(Y)-3
HCCIIeI0BaHMS B 0071aCTH (DU3UKHU TIJIa3Mbl TK(Y)-4
N ITK(Y)-3
PJ[ -3 | 3HaTh OCHOBBI B3aUMOJICHCTBHUS U3IYYCHHS U TUIa3Mbl C BEIIECTBOM )
TK(Y)-4
OlLICHOYHBIE MEpPOINPUSITUS TEKYIIEro KOHTPOJS ¢ IPOMEKYTOYHOM aTTecTaluu
MPEJCTABJICHBI B KAJICHIAPHOM PEUTUHT-TUIAHE JUCUUILIHHBL.
4. CTpyKTypa U cojiepKaHue TUCUHIINHBI
OcHOBHBIE BU/IbI Y4eOHOMH J1eSITeJIbHOCTH
dDopmMupyemMblii
pMupy O0bem
pe3yabTar .
Pa3)1e.m,1 JUCHUIIJINHBI Oﬁyqul/Iﬂ 1o BI/[I[LI yqeﬁﬂon JeATCJIbBHOCTH BpPE€MEHH,
JHCIUTLINHE -
Pazgen 1. ®usnyeckne 0CHOBBI Jlekunu 2
BaKyyMa JlabopaTopHbIe 3aHATHS 4
CamocrosiTenbHas paboTa 4
Paznen 2. Mexannueckue u Jlexunu 4
DPU3UKO-XUMHUYECKHE METOADLI JlaGopaTopHbIe 3aHATHS 8
IOy ueHnst BAKYyMa P CamocTrosiTenpHas paboTta 12
PJI-2
Paszgen 3. Metoabl wu3MepeHUs PJI-3 Jlexkuun 2
BAKyyMa H JIOBYLIKH JlabopaTopHbIe 3aHATHS 4
CamocrosiTenbHas paboTa 7
Pa3nes 4. BakyyMHbIe CHCTEMBI Jlexuuu 3
JlabGopatopHble 3aHATHS 4
CamocTrosiTenpHas paboTta 15

CojepkaHue pa3iesioB JUCITUTUTHHBI:

\ Pasnen 1. Quzuueckue ocnosvt éaxyyma

B paznene paccmarpuBatorcs cremyroriue Bompochl: [lonstue Bakyyma. CpenHsst JJIMHA
CBOOOIHOTO MYTH Ta30BBIX MOJEKYJ MPHU TETIOBOM JIBHMKeHHH. OCHOBHOE ypaBHEHHE BaKyyMHOM
TexHukH. [loHsTHE O cTeneHsax BakyyMa. Pexumbl TeueHus razoB 1mo TpyoompoBojgaM. OCHOBHEIE

napamMeTpbl U KHaCCI/I(I)I/IKaHI/IH HaCOCOB.

Tembl Jexknuii:

1. Ilonarue Bakyyma. CpenHsisi IjMHa CBOOOJHOTO IYTH Ta30BBIX MOJIEKYJ IpHU

TCIIJIOBOM JIBMKCHUU.

2. OcHOBHOE ypaBHEHHE BaAKYyMHOW TEXHHUKH.
3. TlonsTHE O cTeNeHAX BaKkyyMa. PexuMbl TeueHHsI ra30B 10 TPYOOIIPOBOIaM.
4. OcHOBHbIE TapaMeTphl U KJIacCU(PUKAILIHSI HACOCOB.

Ha3sBanus j1a00paTOpHbIX 3aHATHIA:

1. OcHOBHbIE MOHATHUS BAKyyMHOH TEXHUKH

Pa3nea 2. Mexanndyeckne 1 PU3MKO-XHMHYECKHE METO/bI MOJIY4YEeHUsS] BAKYyMa




B paznene paccmaTpuBaioTcs cienyonue Bonpocsl: O0mas XxapakTepruCTHKa BaKyyMHBIX
HacocoB. OOBEMHAs OTKavKa, MOJIEKYJISIpHAs OTKa4Ka, MapoCTpyiHas oTkauka. [Ipumepbl
KOHCTPYKIIMH HACOCOB (IJIACTUHYATO-POTOPHBIH, 30JI0THUKOBBIH, MEMOPaHHBIN, CIIUPATILHBIN
HACOCBhI, MOJIEKYJISIPHBIN M TYpOOMOJIEKYISPHBIA HAacOChl, 1U((y3MOHHBIN U TPEXCTYNECHYATHIN
1(Py3MOHHBII HACOCHI).

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

Ha3Banus 1a00paTOPHBIX 3aHSATHIA:

1.

2.
3.
4

[Mapametpb! 1uddy3MOHHBIX HACOCOB

Ornpenenenne K03 GUIMEHTa UCIIOIB30BAaHN MEXaHHIECKOTO HAcoca
Ormpenenenne kodddunmenta ucnoip3oBaHus AU Gy3nOHHOTO Hacoca
I[TapameTpbl KPHOTEHHBIX HACOCOB

| Pa3nes 3. MeToabl H3MepeHUsi BAKYYMa M JIOBYILIKH

B pasgene paccmarpuBatroTcs cinepyromue Bomnpochl:  Kiaccudukaums u o obmas
XapaKTepUCTHKAa BaKyyMMETpOB. BakyyMmMMeTpel MpsIMOrO JEHCTBUS: TEIUIOJIEKTPUUECKUE,
IEKTPOHHBIE HOHM3ALIMOHHBIE, AJIEKTpopaspsaaHble. POpBakyyMHbIE M BBICKOKOBAKYYMHbIE
JIOBYUIKHU: KpUOAJICOPOIIMOHHAs, HU3KOTEMIIEpaTypHasi U MEXaHUYECKasl.
TeMBI JeKIMii:

1. BakyyMmMeTpsl IpsIMOro JEHCTBUS TEIIOIEKTPHUECKUE

2. DIeKTpOHHbIE MOHU3AIIMOHHBIE BAKYYMMETPBI IPSMOI0 AEHCTBUS
Ha3Banus 1a00paTopHbIX 3aHATHIA:

1. HuskoremnepaTypHasi BBICOKOBAKYYMHasl JIOBYILIIKA

| Pasnen 4. BakyymHble cucTeMbl

1.
2.
3.

B paszgene paccMaTpuBaroTCs CIEAYOIME BONPOCH: TUIIOBBIE CXEMBI BAKYYMHBIX CUCTEM U
METOJIMKA MOJIy4eHUsl Bakyyma. MaTepuasbl U 3JIEMEHThl BAKYYMHBIX CUCTEM, TEXHOJOTHYECKHE
TpeOoBaHuUs K HUM. MeToinKa pacuéra BakyyMHBIX CUCTEM (IIPOEKTUPOBOUHBINA U MPOBEPOUHBII
pacuétsl). [Ipumep pacuéra npocreiiiieil BakyyMHoI cuctemsl. Teuenckanue.
TeMbl JeKI N

1. TumnoBble cXxeMbl BAKYYMHBIX CUCTEM

2. Meroauka pacuéra BAKyyMHBIX CHCTEM
Ha3panus 1a6oparopHbIX pador:
M3yueHne BakyyMHOM CHCTEMBI JJa0OpaTOpHOTo
[Tonyuyenue u u3MepeHne BHICOKOTo Bakyyma Ha yctaHoBke KBO

N3yuenne TexHonormyeckoro mpouecca Ha ycraHoBke KBO. (HambuieHune TOHKOIUIEHOYHOTO

METaJUTMUECKOTO MOKPHITHUS)
OGHapy»xeHue Tedeid Ha ycraHoBke KBO.

5. Opranusanusi cCaMOCTOATEIbLHON PadoThI CTY/ICHTOB

CamocTtosTenbHass pabdoTa CTYAEHTOB MPU HU3YYCHUU UCIMILTUHBI TMPEAYyCMOTpPEHa B
CIIEYIOIUX BUAAX U popmax:

Pabora ¢ JICKHUOHHBIM MATCpUaIoOM, IOHUCK U 0630p JIATCPATYPbl U 3JICKTPOHHBIX

MCTOYHHMKOB MH(OPMALIUH 110 UHAMBHYaTbHO 331aHHON poliieMe Kypca;

N3ydenue Tem, BBIHECEHHBIX HA CAMOCTOSTEIbHYIO TPOPAOOTKY;
[Touck, ananu3, CTpyKTypUpOBaHUE U MPE3eHTAUsl HHPOpMaIHH;
[lepeBoa TEKCTOB ¢ MHOCTPAHHBIX SI3BIKOB;

BrinonHenue nomMamHux 3a1aHuii U JOMAIIHUX KOHTPOJIbHBIX padoT;



— IloaroTroBka k 1a00paTOPHBIM 3aHATHUSM.
6. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUTNIHHbI

6.1. YueOHO-MeTOANYECKOe o0ecreYeHue

OcHoBHasi iuTEpaTypa:

1. IOpbeBa, A.B. Pacuer BakyyMHBIX cHUCTeM : ydeOHOe mmocobue [DIeKTpOHHBIN pecypc] / A.
B. IOpbeBa; HanmonaneHblil uccnenoBatenbekuil ToMCKUN OJMTEXHUYECKUN YHUBEPCUTET
(TIIY), — 1 xommbrotepusiii ¢aiin (pdf; 3.0 MB). — Tomck: Uzp-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. Bakyymnas 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. IlnasmeHHble TOKPHITUS (MeTOABI U 00OpymOBaHWE) [DNEKTPOHHBIA pecypc]: ydeOHoe

nocoobue / B. II. KpuBobokoB, H. C. CouyroB, A. A. ConosbeB, Tomckuii
nonurexunueckuid yausepcurer (TI1Y). — 1 xommerotrepusiit daitn (pdf; 1.9 MB). —
Tomck: Uzn-Bo TIIY, 2008. — 3arnaBue ¢ TUTYJIBHOIO 3KpaHa. — ODJEKTPOHHAs BepCUs

nedyatHoi mnyonukamuu. — Joctyn u3 koprnopatuBHod cetu TIIY. — Cucremusle
TpeOOBaHUSI: Adobe Reader. Cxema JOCTyMa:
http://www.lib.tpu.ru/fulltext2/m/2010/m195.pdf

Jlono/THMTeIbHAS JIUTepaTypa
1. Pozanos JI.H. Bakyymnas texauka: yueOnuk / JI. H. PozanoB. — 3-¢ u3z., mepepal. u Jor.
— Mocksa: Breiciias mikona, 2007. — 391 c.
2. llonoB A.H. Bakyymnas texnuka: yueOHoe nmocodue / A. H. [TomoB. — MockBa; MuHCK:
HNudpa-M Hosoe 3nanue, 2012. — 166 c.
3. Meronpl pacuera cIOXHBIX BakyyMHbIX cucteM / moa pen. C. b. Hecreposa, A. B.
BypmuctpoBa. — MockBa: Texnocdepa, 2012. — 384 c.

6.2. UudopmaniuoHHOE H MPOrpaMMHoOe odecrnevyeHne
Internet-pecypcst (B T.4. B cpene LMS MOODLE wu ap. oOpa3oBarenbHble |
OMOIMOTEUYHBIC PECYPCHI):

[podeccronanbHbie 6a3bl TAHHBIX U HH()OPMAIIMOHHO-CIPABOYHBIC CHCTEMBI IOCTYITHBI 110
cepuike: https://www.lib.tpu.ru/html/irs-and-pdb
6.2. UudopManiuoHHOE H POrpaMMHOE odecrnevyeHne

Internet-pecypcer (8 T.4. B cpene LMS MOODLE wu gap. oOpa3oBarenbHble U
OUOINOTEYHbIE PECYPCHI):
1. DnexrponHo-oubnmmoreunas cucrema «Jlanby» — https://e.lanbook.com/

.HI/II_ICH3I/IOHHOC IporpaMMHOC oOecrieueHue (B COOTBETCTBUHN C HepequM

JINIIEH3HOHHOT0 MporpaMMHoro odecneuenusi TITY):

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

ok owm


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. Ocofble TpeOOBaHUS K MATEPHAIBHO-TeXHHYECKOMY 00ecreueHN 0 T CIUIITHHEI

MPaKTHYECKUX M 1ab0paTOPHBIX 3aHATHH:

B y4e6HOM Hpolecce HCIOJB3yeTCs CIeAyIomee JabopaTopHoe 000pya0oBaHue LT

HaunMeHoBaHMe cIelHATBHbIX

Aynutopusi Jis IPOBEIECHUS
yUIeOHBIX 3aHATHUH BCEX TUIIOB,
KypPCOBOT'O IIPOEKTHUPOBAHHUS,
KOHCYJIbTAIU, TEKYILETO
KOHTPOJIS ¥ IPOMEXKYTOYHOR
ATTECTaIlUN .
634034, ToMckas 00J1acTh, T.
Tomck, JIenuHa pocnexT, 43
206

No B HaumeHnoBaHHe 000pya0BaHHUS
NOMEIICHHH

1. |Aymuropust i1 IPOBENCHHSA
yIeOHBIX 3aHSATHH BCEX THIIOB,
KypcoBoro mpoektupoBaHus,| KoMmiHO mo co3a. TOHKOIUIGHOY. TBEPAOOKCHUI.
KOHCYJIbTaLHii, texymero| smementoB - 1 1mr.; K-r maGopar.obopym. s
KOHTPOISL ¥ IIPOMEXYTOYHOM | TMpoBemeHus jnabopar.pabor mno ompenenennto PO2-
aTTeCTAllUH (yuaebHas | mpoduiIb MIaMeH! TBEPAOIIEKTPOIMT - 1 1T.;
imaGopaTopus) Kommiexkr  mabopaTopHOro obopynmoBaHus I
634028, Tomckasi 0651acTh, I. | IpoBeleHus TabopaTopHOH paboTHl IO H3YYCHHIO
Tomck, JIeHHHA IPOCIIEKT, 2, KHCIIOPOAHOro Hacoca Ha ocHoBe ZrO2- - 1 mr;
cTpoeH. 4 Kommnekr y4yebHo#t Mebenm Ha 18 mOCamouHBIX MECT
245b Kommerotep - 1 mrt.; IIpoexTop - 1 mT.

2

Kommekt yuebHoi#t mebenu Ha 50 ocao4HBIX MECT
IIpoextop - 1 mr.; TexeBusop - 1 mrt.; Komnsriorep - 1
IIT.

PaGouas mporpamMma cocTaBieHa Ha ocHoBe OOIiel XapaKTepHCTHKH 00pa3oBaTelbHOH

nporpammbl 1m0 HampaeieHumio 03.03.02 ®usmka, npodunb «ODusrka KOHICHCHPOBAHHOTO
cocrosguauay (mpuema 2019 r., ounas popma 00ydIeHHs).

¥

Pazpaboruuk(n):
JIOIKHOCTh TToamnuch DOUO
JloTienT e CripranoB M.C.

IIporpamMma ono6peHa Ha 3aceflaHUK BhIIycKaromero oTaenerus 9@ (mpoTokon ot «20» HIOHS
2019 1. Ne_6 ).

3aB. xadeapoit -pyKoBOAUTENb IIpaBax Kadeapsl

I.T.H, mpodeccop

*’% 4 ~—/Jlunep A.M./

TIOAIHUCH




JIner u3MeHeHnuii padodeil mporpaMMbl JMCIHUIIHHBI:

YueOHblii rog

CopepixaHue /u3MeHeHHE

O6cy:xaeno Ha 3acenannun 09D
(mpoToko.1)

2020/2021
y4. TO1

OOHOBIIEHO MTPOTPAMMHOE O0eCTIeUeHUE

ITporoxon Ne 3 ot
«31» aBrycra 2020 T.






