MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHoBaHune o0pa3oBaTejbHOI mporpaMMel: TepMosiiepHbIe PeaKTOPhI M IVIa3MEeHHbIC YCTAHOBKH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
BAKYYMHBIE CUCTEMBI IIVIASMEHHBIX YCTAHOBOK

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHONIEHUI

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

7 cemectp - 10 yacos;

HpaKTuquKne 3aHATHA

7 cemecTp - 22 yaca;

JlabopaTopHbie pa6oThI

7 cemecTp - 16 yacos;

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemecTp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:

TecTtupoBaHue

JlaGopaTopnasi pabora
PacueTHo-rpadgmueckasi padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceeaenun o Bnagensue L3N M3K M B

Bragenel, JTyKaleBCcKuin M.B. o .
HpeHOI[aBaTeJ]B Wpentupukatop  Redb7e3cb-LukashevskyMV-6844ah HyKaH_[eBCKI/H/I
COI'JTACOBAHO:

MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
v = Cs J u3n man

PYKOBO,I[I/ITCJIB 06pa30BaTeJII>HOI/I = LTI Bnagenel, — fenos A.B.
HpOFpaMMBI * MO ¢ WaeHTudKKaTap R72c90f41-DedovAV-d71cc7f4 A.B. HCHOB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

R

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

Oenoe A.B.

WaeHtTndukaTop

R72c90f41-DedovAV-d71lcc/f4

A.B. Jlenos




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
eap ocBOeHUs] TUCHHUILIMHBI. ABIIACTCSA W3Y4YCHHE NPUHIMIIOB, METOOB U CPEICTB BaKyyMHOMN
OTKaYKH B IUIa3MEHHBIX YCTAHOBKAX.
3aga4u AUCHHUILINHBI
- mpuodpeTeHne 00yJaroUIMMHUCS 3HAHUA IO OCHOBaM (DM3MKH BBICOKOTO BaKyyMa M MPUHIIUIIAMH
BaKyyMHOH OTKauKH;
- OCBOEHUE OCHOB IPOEKTUPOBAHUS BAKYYMHBIX CUCTEM IUIA3MEHHBIX IIPOMBIIITIEHHBIX
YCTaHOBOK;
- OCBOEHUE OCHOB IPOEKTUPOBAHUS BAKYYMHBIX CUCTEM IKCIIEPUMEHTAIBHBIX YCTaHOBOK;
- 00yuyeHHe CTYZAEHTOB METO/JaM PacyeTOB OCHOBHBIX IapaMETPOB BAKYYMHBIX CHCTEM.

dopmupyembie y 00y4aronierocsi KOMNneTeHIMH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHL MU HHJAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU
[TK-2 Cnocoben k yuactuto | UJ[-2rk-2 YMeeT roToBUTh 1 3HatTeb.
B J1a0OpaTOPHOM U IKCILUTyaTUPOBATh BakKyyMmHble | - YCTPOMCTBO U IIPHHIHAIL Pa60THU
YUCIICHHOM JKCIIEPUMEHTE, | CHCTEMBI IKCIICpUMEHTaNbHBIX | OCHOBHBIX 3JIEMCHTOB BaKyyMHOU
06pabOTKE OMBITHBIX CTEH/IOB CUCTEMBI (HaCOCOB, JIOBYIIIEK, TaTYMKOB,
JIaHHBIX HaTeKaTesen);

- OCHOBHBIE TIOHATHUSI BAKYYMHOUN TEXHHUKHU,
(u3HyYecKre IPOLECCHl U PEXKUMbI TEUESHUS
ra3a B BaKyyMe.

YMETB!
- TOTOBUTH KCIEPUMEHTAJIbHbBIE CTEH/IbI
JUIsl IPOBENICHUS DKCIIEPUMEHTA.

I1K-3 CniocobeH k W /I-1nx-3 Bmageer ocHoBamu 3HATh:
MIPOCKTUPOBAHUIO Y3JI0B MPOSKTUPOBAHUS U MeTojamMu | ~ IPHUHIHUIIBL 1 METOBI IIOJTYydCHIA
JKCIIEPUMEHTAIIBHBIX U pacueTra BaKyyMHBIX CUCTEM BEICOKOI'O BaKyyMa.
MPOMBINIJICHHBIX SJIEPHBIX U | TUTA3MEHHBIX MPOMBITIICHHBIX
IJIA3MEHHBIX YCTaHOBOK 1 DKCIIEPUMEHTAJIBHBIX YMETh:!

YCTaHOBOK - BBIIOJIHATE 00paboOTKY

JKCIIEPUMEHTAIIBHBIX JIaHHBIX;

- pa3paboTaTh NPUHLIUIHAIBHYIO CXEMY
BaKyyMHOH CHCTEMBI, 10A00paTh U
IIPOBEPUTH HA COTJIACOBAHUE
KOHCTPYKTUBHBIE JIEMEHTBI CHUCTEMBI;

- BBIIIOJIHUTB pPacueT apaMeTpoB
BBICOKOBAKYYMHBIX CHCTEM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniauHa OTHOCHUTCA K OCHOBHOM TpodeccHMoHambHOM 00pa3oBaTeIbHOM MporpaMme
TepmosiiepHble peakTopbl M IUIa3MeHHble ycTaHoBKM (manee — OIIOII), HanpaBieHHsT MOATOTOBKU
14.03.01 Snepnast sHepreThka W TeIulo(U3MKa, YpPOBEHb OOpa3oBaHMs: BbICIIEE OOpa3OBaHUE -
OakanaBpuar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh OCHOBHBIE 3aKOHBI O0IIEH (PU3UKU U MEXaHUKHU SKUIKOCTH U T'a30B
- 3HaTh NPUPOAY PU3NYECKUX SBJICHUN B Pa3peKEHHBIX razax




- 3HaTb MCTObI YACJICHHOTO MAaTCMATHYCCKOI'0 MOJACIIUPOBAHUA
- YMCTH BBIIIOJIHATH CHCTEMHBIN aHAIN3 TEXHUYECKOM 3aaa4y U BBIIIOJHATh TCXHUYCCKUEC paCyYCThI
- YMCTb pa6OTaTb C TCXHUYCCKUMU CITPABOYHUKAMU

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTH(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI BaKyyMHOU 62 7 6 12 | 12 - - - - - 32 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
TEXHHUKH [MoaroroBka K KOHTPOJIBEHBIM MEPOTIPHSATHSM:
11 OCHOBHBIC MOHATHSA 5 1 - - - - - - - 4 - KM-1. OcHOBHBIE TOHATHUS BaKyyMHOM
BAKYYMHOM TEXHUKHU TEXHUKU. SIBIEHMS IEpEeHOCa U PEKUMBL
1.2 | dusmueckue nMpoueccs 5 1 - - - - - - - 4 - TeueHwus raza; KM-2. 3amura 1abopaTopHbIX
B BaKyyMe pabdot Ne 1, 2, 3; KM-3 Tecr.
1.3 Teuenue raza B 13 1 4 4 - - - - - 4 - KoHcTpykunonHsie 0COOEHHOCTH
BaKyyMe BBICOKOBaKyyMHBIX HacocoB; KM-4 Tecr.
1.4 CpescTBa MONMydeHHs 23 1 8 4 - - - - - 10 - Crioco0b! MOTy4eHHsI BBICOKOTO BaKyyMa
BaKyyMa Camocmoamenvhoe usyuenue
15 MeTo bl [OTyYeHHs 16 2 - 4 - - - - - 10 - meopemuyueckozo mamepuana: Vzyaenne
BaKyyMa TEOPETHYECKOro MaTepuaa Mo paszeiaam
"DneMeHTH KHHeTH4ecKoil Teopun”, "I"a30BbIe
3axkoHb!", "Pacyer ATUTENbHOCTH OTKAYKH MIPH
MTOCTOSIHHBIX Ta30BBIICTICHNH U HATEKaHUH'",
"PacTBOPUMOCTB M ra30coiep>kaHue B TBEPABIX
tenax", "JlaBnenue mapoB Matepuaion"
Ilod2omoeka K 1adopamopnoit padome:
IToaroroBka K BBITOJHEHUIO Ta0OPATOPHBIX
pabot
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], cTp. 9-23
[3], cp. 52-61
[5], ctp. 45-80
2 OCHOBBI 46 4 4 10 - - - - - 28 - ITodzomoeka Kk mexyuiemy KOHmMpoao:
MIPOEKTUPOBAHHUSI [ToaroToBka K KOHTPOJIBHBIM MEPOTIPHSTHSIM:

BAKYYMHBIX CUCTEM

KM-5. Tecr. [IpuHiiunuaibHble CXeMbl

5




2.1

Tunossle BaKyyMHbIE
CUCTEMBI

15

2.2

MarepnanoBe14eckue
BOIPOCHI
BBICOKOBAKYYMHOM
TEXHHUKH

13

2.3

Macc-cneKTpoMeTpust

2.4

Teuenckanne

BBICOKOBaKyyMHBIX cucteM; KM-6. 3amuTa
nabopaTopHbIX padboT Ne 4, 5; KM-7. 3amura
PI'P

Ilodzomoeka K 1adopamopnoit pabome:
IToaroroBka K BBITOIHEHUIO Ta00OPATOPHBIX
pabot

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia Mo pa3aenam
"TunoBsle BaKkyyMHbIe cucTeMsbl", "Marepuansl,
HCTIONb3YyEMBIE B BHICOKO- U
CBEPXBBICOKOBAaKYyYMHON TeXHHKe",
"Pa3bopHble U Hepa30opHbIE BaKyyMHBIE
coeTuHeHus"

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OpPHEHTHPOBAHBI Ha MOJTyYCHHE HABBIKOB
IIPOEKTUPOBAHMS U pacdyeTa BaKyyMHBIX CHCTEM
JUTSL pa3JINYHBIX TEXHOJIOTHYECKUX POLIECCOB.
CryneHTaM HE0OXOIMMO BBINOIHATH OA00P
BaKyyMHOTO 000py10BaHUS (BaKyyMHBIE
HAcOChl, BEHTIJIH, JIOBYIIKHU H Jp.)
HEOOXOIMUMBIE IS OTKaYKU 3aJaHHOTO 00BheMa
BBIOPAHHOTO T'a3a, BBITOIHUTH PacyeT BpeMEHI
oTKaukd. PacdeTHoe 3aaHueE BHIOIHACTCS O
BapHaHTaM

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], cTp. 192-214
[2], cTp. 281-520
[3], ctp. 24-38, 50-52
[4], m. 2

DK3aMeH

36.00

0.5

33.50

Bcero 3a ceMmecTp

144.00

10

16

22

0.5

60

33.50

Hroro 3a cemecTp

144.00

10

16

22

2

0.5

93.50

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnanBuyanbHble KOHCYIbTAIlMU M0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3jaesaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHoebl 8aKVYMHOU MEXHUKU

1.1. OcHOBHBIE TOHATHS BAKYYMHOU TEXHUKHU

OnemeHTsl (u3uku BakyyMma. [loHsTHEe Bakyyma, eIWHHUIBI M3MepeHus. OCHOBHBIC MOHSTHS,
OCHOBHOE ypaBHEHHE BaKyyMHOW TeXHUKU. McTopus pa3BUTHS BaKyyMHOW TEXHUKH, 0OJIACTH ee
npuMeHeHus. MecTo BakyyMHOM TE€XHOJIOTHH B TUIA3MEHHBIX U TEPMOSIACPHBIX TEXHOJIOTHSX. .

1.2. ®uznyeckue nporecchl B BaKyyme
Oduznyeckue mporecchl B BakyyMme. SIBrneHue mepeHoca. [IpubimkeHHOE MareMaTH4ecKoe
OIKCaHUe SBJICHUM MepeHoca. SIBIeHue TeraonpoBOAHOCTH, KOHBEKIIUH, MU Y3Un U BI3KOCTH..

1.3. TeueHnue rasa B Bakyyme
PexxnMbl TeueHMs ra3za B BaKyyMe: BSI3KOCTHBIN, MOJEKYISPHO-BSI3KOCTHBIN, MOJIEKYJISPHBIM.
[IpoBoUMOCTb KaHAJIOB, TPYOOTIPOBOIOB, OTBEPCTUH, JIOBYIIEK. [Ipumepsl pacueTos..

1.4. CpencrBa nojiyueHus: Bakyyma
IIpuHuuner MonekynsipHod oTkauku. IlapoctpyiiHas orkauka. lIpomeccsl Ha NOBEpXHOCTH
TBepabIx Ten. Copbuus. Kpuorennas otkauka..

1.5. Meronpl nony4eHus Bakyyma
Knaccugukanus BakyyMHBIX HacocoB. KOHCTpyKLIHMHM MOJIEKYJSPHBIX, HapOCTPYHHBIX,
KpUOTE€HHBIX HACOCOB, HACOCOB ITOBEPXHOCTHOI'O AEUCTBHU..

2. Ocnosvwi npoexKmupoedarusl 6dKYYMHbIX cucmem

2.1. TunoBble BaKyyMHbBIE€ CUCTEMBbI

Pacuer u mpoekTUpOBaHUE BaKyyMHBIX CUCTEM. THIIOBBIE BaKyyMHbIE CUCTEMBI. MeToauka
BbIOOpA CPEJCTB BaKyyMHOM oTkauku. I'paduueckast mpoBepka NpaBUILHOCTH BbIOOpA BaKyyMHBIX
HACOCOB U OIpe/iesIeHHe COBMECTHOCTH UX paboThl. MeToaMKa MPOEeKTUPOBOYHOTO pacueTa.

2.2. MarepuanoBeayecKkre BOIPOChl BHICOKOBAKYYMHON TEXHUKH

Marepuansl, HCHIONb3yeMble B BBICOKOBAKYyMHON TeXHUKE. TEXHOIOTHS H3TrOTOBIICHUS
pa3beMHBIX W HEPa3beMHBIX  COCOUHEHHMH. TEXHOJOrWs  TMOATOTOBKH  BBICOKO- U
CBEPXBBICOKOBAKYYMHBIX YCTaHOBOK. KOHCTPYKTHBHBIE 0COOEHHOCTH KPUOHACOCOB.

2.3. Macc-cneKkTpoMeTpust
Tumnbl Macc-crieKTpoMeTpoB. MeToibl cieKTpoMeTprH. MeTosibl u3MepeHus o0mux (MOIHbIX),
MapUHATbHBIX JTABJIICHUH.

2.4. Teueuckaume
Teuenckarenu. Cxembl TedencCKaHus. KOHCTPYKIMM W TPUHIUIBI PAOOTHI TEIUEBOTO H
raJJIOTEHHOTO TEUEUCKATEIIEH.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. PacdyeT mpoBOAMMOCTH 3JIEMEHTOB BAKYYMHOW CUCTEMBI;
2. PacueTr BpeMeHU OTKAYKH BHICOKOBAKYYMHBIX CUCTEM;
3. KoHCTpyKTHUBHBIE 0COOEHHOCTH KPUOHACOCOB;
4. PexxuMbl pabOThl KpUOTEHHBIX BAKYYMHBIX HACOCOB;



5. Pa3paboTka NpUHIMIHAAIBHBIX CXEM BBICOKOBAKYYMHBIX CUCTEM C 0€3MacCIIsIHHOM
OTKA4KOM;

6. ITogOop BakyyMHBIX HAaCOCOB, BAKYYMHOW apMaTypBbI;

7. MeTtoauka pacyeTa BBICOKOBAKYYMHOI'O KpPHOT€HHOT0 Hacoca. [Ipumep pacuera.

3.4. Tembl 1a060paTOPHBIX padoT
1. Teuenckanue B BAKYyMHOW CUCTEME;
2. N3zyuenue BricokoBakyymMHOro Hacoca «HOPJ[-100» u onpeneneHue ero XapakTepucCTUK;
3. U3yuenune BbicokoBakyymMHoro Hacoca «COH-100» u ornpesneneHue ero XxapakTepucTHK;
4. Macc-cieKTpoMeTpusl OCTaTOYHOI'O ra3a B BAKYyMHOH Kamepe;
5. BeicokoBakyymHas cucteMa Ha ocHoBe Hacoca « TMH-100», onpenenenue ee
XapaKTEPUCTHK.

3.5 KoncyabTanuu

Ipynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°K)

1. OOcyxnaeHue MarepuaioB B paMKax TeM paszzeina "OCHOBbI BAKYYMHOM TeXHUKH"
2. OOcyxaeHne MaTepHalloOB paMKax TeM paszaena "OCHOBBI NMPOEKTUPOBAHUS BaKyyMHBIX
cucreMm"

3.6 TemaTnka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arIaHMpPOBaHHBIC PE3YIbTAThl 00YUYEHUS 110

Howmep paznena
JUCLUILIMHEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

Konpr
JTUCIUILINHE COOTBETCTBHH C
WHUKATOPOB
(B COOTBETCTBHHM C pazneiiom 1) n.3.1)
1 | 2

3HaTh:
YCTPOMCTBO U MPUHLUIT paOOTHI OCHOBHBIX 3JIEMEHTOB TectupoBanune/KoHCTPYKIIMOHHBIE OCOOEHHOCTH
BaKyyMHOM CHUCTEMBbI (HaCOCOB, JOBYIIEK, TaTYUKOB, BbICOKOBAKYYMHBIX HACOCOB
HaTeKarelei) W2z * TectupoBanune/CrnocoObl MONTy4eHUsI BEICOKOTO

BaKyyMa
OCHOBHBIE MTOHATHS BAKYYMHOUM TEXHUKHU, PUINIECKUE VJT-2mic2 + TectupoBanne/OCHOBHBIE TOHATHUSI BAKYYMHOMN
IIPOLIECCH] U PEKUMBI TEUEHHMsI ra3a B BAKYyMe ] TEXHHUKU. SIBJIEHMSI IEpeHOca U pEKUMbI TEUEHUS Ta3a
MIPUHIIMITBI ¥ METO/IbI MOTYYEHHs BBICOKOTO BaKyyMa V/-1iics + TectupoBanune/Croco0bl MOIy4eHUsT BEICOKOTO

BaKyyMa
Ymersb:
TOTOBHTb SKCTIEPUMEHTANBHBIC CTCH/IbI JUIsSl IPOBENICHAS | T-2nk2 + Jlaboparopnas pabota/3amura 1a6opaTopHBIX paboT
AKCIEPUMEHTA Nel,2,3
BBIIIOJIHUTH PAacyEeT NapaMeTPOB BHICOKOBAKYYMHBIX VT-Lics + TectupoBanue/l [puHIUTTHANTBHBIE CXEMBI
CHCTEM BBICOKOBAKYYMHBIX CHCTEM
pa3paboTaTh NPUHIUIHAIBEHYIO CXEMY BaKyyMHOM PacuetrHo-rpaduueckast pabora/Paccunrats Bpems
CUCTEMBI, T0A00paTh U MPOBEPUTH HA COTJIACOBAaHUE N-1nk-3 + OTKa4YKH ra3a U3 BaKyyMHOH KaMephl
KOHCTPYKTUBHBIE JJIEMEHTBI CHUCTEMBI
BBITIOJIHATH 00Pa00TKY SKCTIEPUMEHTAIIBHBIX TAHHBIX V-1nics + JlaGopaTtopHnast pabota/3amura 1a00paTOpHBIX padboT

’ Ne4, 5




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. KoHCTpyKIITMOHHBIE 0OCOOCHHOCTH BBICOKOBaKyyMHBIX HacocoB (TectupoBanue)
2. OcHOBHbBIE IOHATHS BAKYYMHOU TEXHUKH. SIBICHUS MTepeHOca U PEKUMbI TEUEHUS Ta3a
(TectupoBanue)
3. [IpuHuMnUaIbHBIE CXEMBI BBICOKOBaKYYMHBIX cucTeM (TectupoBanue)
4. Crioco0Obl morydeHus BBICOKOTo Bakyyma (TectupoBanue)

Dopma peanuzaiu: BeicTymiieHue (10K1amn)
1. Paccuntarh Bpems OTKaYKHy ra3a u3 BaKyyMHOU kamepbl (PacueTHo-rpaduueckas padbora)

®dopma peanmsaiuu: Y cTHas popma
1. 3ammTa naboparopusix padot Ne 1, 2, 3 (JlabopaTopHas pabota)
2. 3amuTa nabopaTopHsix padot Ne 4, 5 (Jlaboparopnas pabota)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Ne7)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM U aTTECTALIMOHHOMN COCTABIISIOIINX.

B numniioMm BBICTaBIsE€TCA OIIEHKA 3a 7 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Po3anos, JI. H. BakyymHas TexHuKa : y4eOHUK JIJIs1 By30B I10 CIIELIMATIbHOCTH "DJIEKTPOHHOE
MalllMHOCTpOeHHe" HanpaBieHus "DIeKTpoHuKa U MuKkpossiekTponuka" / JI. H. Po3anos. — 3-e
U3, mepepad. u gor. — M. : Beicimas mikona, 2007. — 391 c. — ISBN 978-5-06-005521-4.;

2. BakyymHas TexHuka : cnpaBounuk / K. E. Jlemuxos, u 1p. ; O6m. pen. 0. B. [Tan¢unos. — 3-e
U311, mepepad. u gomr. — M. : MammuHocTpoenue, 2009. — 590 c. — ISBN 978-5-942754-36-5.;

3. Komos, A. T. DkcniepuMeHTaIbHOE U3y4eHNE TEXHUKH BHICOKOTO BaKyyMa : ydyeOHoe mocoOue
1o Kypcy "BakyymHble crCTeMBI IIJITa3MEHHBIX YCTAHOBOK'' IO HAMpaBJICHUAM "SnepHas
sHepreTuka u ternodusmka', "Ternnosnepreruka u rerorexuuka" / A. T. Komos, C. 1.
®denoposuy, A. B. 3axapenkos, Har. uccnen. ya-t "MON" (HUY"MBU"). — M. : U3n-Bo MOU,
2019. — 76 c. — ISBN 978-5-7046-2086-0.

http://elib.mpei.ru/elib/view.php?id=10799;

4. BakyymHas texnuka : CripaBouynuk / E. C. ®ponos, u 1p. ; Pen. E. C. ®ponos, B. E. Munaiiues.
— 2-e u3n.,mepepad. u gor. — M. : MammHOocTpoenue, 1992. — 480 c. : 250.00.;
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5. 1. SpByn- "Texnuka Beicokoro Bakyyma'", U3gatensctBo: "['ocaneprousaar”, Mocksa,
Jlenunrpan, 1969 - (183 c.)
https://biblioclub.ru/index.php?page=book&id=599245.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0MCHBIX MPOTPaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepennuu (Maitna, Coepmxas, BK u ap);

5. Acrobat Reader.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. Hayunas sJiekTpoHHasi 6udamorexa - https://elibrary.ru/
3. ba3za nanusix BUHUTMH online - http://www.viniti.ru/
4. ba3za 1aHHbIX )KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/
5. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/
6. ba3za nannbix Web of Science - http://webofscience.com/
7. ba3za nannbix Scopus - http://www.scopus.com
8. HanmoHaibHast 3JIeKTPOHHAs1 OubmoTeKa - https://rusneb.ru/
9. Dnexrponnas 6udmoreka MIOU (36 MIH) - http://elib.mpei.ru/login.php
6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI
Tun nomemeHus Homep ayauropun, OcHaleHue
HAaMMCHOBAaHUE
Y4eOHble ayIuTOpUN A-110, CTOJI TIPENO/IaBaTEelIsl, CTOJI KOMITBIOTEPHBIH,
JUTS1 TIPOBE/ICHHUSI BerunciurensHast CTYJI, TOCKA MHTEPAKTHBHAS, KOMITBIOTEPHAS
JEKIIMOHHBIX 3aHATUH U 7Ta00paTopHst CeThb C BBIX0ZI0M B IHTEpHET,
TEKYIIEro KOHTPOJIS MYJIbTUMEIMIHBIN TIPOSKTOP, YKa3Ka
Ja3epHasi, MHOTO(yHKIIMOHAIBHBIN IEHTD,
cepBep, KOMITBIOTEP MePCOHABHBIM, IPUHTEP,
HaOOPBI IEMOHCTPAIIIOHHOTO 000PYIOBaHHUS
VY4ebHble ayIUTOPHH A-110, CTOJI MIPENOaBaTeNsl, CTOJI KOMIIBIOTEPHBIH,
JUTS1 TIPOBE/ICHHUSI BerunciurensHast CTYJI, TOCKA MHTEPAKTHBHAS, KOMITBIOTEPHASI
NPaKTUYCCKUX JTa00paTopHst CeThb C BBIX0ZI0M B IHTEpHET,

3aastuii, KP u KII

MYJIbTUMEAUMHBIN IPOEKTOP, YKa3Ka
Ja3epHasi, MHOrOQyHKIIMOHAIbHBIN LIEHTP,
cepBep, KOMIIBIOTEP NIEPCOHAIIBHBIN, IPUHTED,
Ha0OPbI JIEMOHCTPALMOHHOIO 000PYAOBaHUS

VY4eOHble aynuTopun
JUISL IPOBEICHUS

H-207, Yuebno-
Hay4Has JJabopaTopus

pabodee MeCTO COTPYIHHKA, CTOJ, CTYII, TOCKa
WHTEPAKTHUBHASI, KOMITIBIOTEPHAS CETh C

1a00paTOPHBIX IJTSL aHAIIN3a BBIXOJ0M B UHTEpHET, MyJIbTUMETUMHBIN

3aHATHH MIOBEPXHOCTHU MIPOEKTOP, yKa3Ka JiazepHas, 000pyJ0BaHUE
yueOHOe, KOMIIBIOTEP MEPCOHATbHBIH,

IIPUHTEP, UHBEHTAPh CIIENUATIN3UPOBAHHBIN

VY4eOHble aynuTopun A-110, CTOJI ITPENOIABATENIsA, CTOJI KOMIIBIOTEPHBI,

JUIsl IPOBENIEHUS BrruncnurensHas CTYJ, OCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAs

MTPOMEKYTOUHON naboparopus CeThb ¢ BBIXOJOM B lIHTEpHET,

aTTecTaluu MyJIbTUMEAUMHBIN IPOEKTOP, YKa3Ka

Ja3epHasi, MHOTO()yHKITHOHAIbHBIN TIEHTD,

11




cepBep, KOMITBIOTEP TEPCOHATBHBIN, TPUHTED,
Ha0OPbI IEMOHCTPAIIMOHHOTO 000PYAOBaHUS

[Tomenenus amns A-110, CTOJI IIPETIOIaBaTeNsl, CTOJI KOMITBIOTEPHBIH,

CaMOCTOSITEIILHOM BeruucnurensHas CTYJI, JOCKA MHTEPAKTHBHAS, KOMITBIOTEPHAS
paboTHI nabopaTopus CeTh C BBIXOJIOM B MHTEpHET,
MYJIbTUMEAUMHBIN IIPOEKTOP, YKa3Ka

Ja3epHasi, MHOTO()YHKITMOHAIBHBIH LIEHT,
cepBep, KOMITBIOTED MePCOHAIBHBIN, IIPHUHTEP,
Ha0OpBI ICMOHCTPAIIMOHHOTO 000PYIOBaHHS
[Momemenus ams A-208, Kpecio padouee, paboyee MECTO COTPYIHHKA,
KOHCYJIbTUPOBAHUS [IpenonaBaTenbckas cTou, mKad st JOKYMEHTOB, KOMITBIOTEPHAS

CETh C BBIXOJ0OM B MIHTEpHET, KOJIOHKH,
KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTEP

ITomemmenust misa
XpaHEeHUst
00opy0BaHuUA U
yueOHOT0 UHBEHTAPs

A-025, KnagoBka
J1a00paTOPHOTO
o0opyoBaHus

cTelIax, 000pyaoBaHue
CIIEIMATM3UPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BaKYYMHI)IC CUCTCEMBI IINIa3MCHHBIX YCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

OcHOBHbIE TOHATHS BAKYyMHON TEXHUKH. SIBICHUS IEPEHOCA U PEKUMBI TEUEHUS Ta3a
(TectupoBanue)

3amura nabopatopHbix padot Ne 1, 2, 3 (JJaboparopHas pabota)

KoHcTpyKIInoHHBIE 0COOCHHOCTH BBICOKOBaKYyYMHBIX HacocoB (TectupoBanue)

CniocoOsI nostydeHus BhICOKOTro Bakyyma (TectupoBanue)

[TpuHIMIIHATHFHBIE CXEMBI BBICOKOBAaKYYMHBIX cucTeM (TecTrupoBaHue)

3amuta nadopatopusix padbot Ne 4, 5 (Jlaboparopnas padota)

Paccunrare Bpemsi oTKauku raza u3 BakyymMHoOH kamepsl (PacderHo-rpadudeckas padbora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wnpekc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen aucuumimabl KM: L 2 3 4 S 6 /
pasiena AT AER Henens 4 | 6 | 8 | 10 | 12 | 14 | 15
KM:
1 OcCHOBBI BaKyyMHO! TEXHUKH
11 OCHOBHBIC TIOHSATHS BAKYyMHOM +
] TEXHUKHU
1.2 ®dusnyecKue mpoIecchl B BAKyyme +
1.3 Teuenue raza B Bakyyme +
14 CpencTBa nmory4eHus: Bakyyma + +
15 MerToibl TOTy4EHHS BaKyyMa + +
2 OCHOBBI TPOEKTUPOBAHUS BaKYYMHBIX
CHCTEM
2.1 TunoBble BaKyyMHBIE CHCTEMBI + +
29 MarepuanoBegueckre BOIpPOCH +
' BBICOKOBAKYYMHOM TEXHHUKHU
2.3 Macc-cniekrpomeTpust +
24 Teuenckanue +
Bec KM, %: | 10 15 10 10 10 15 30
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