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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBOeHHS IUCHUIUIMHBI. COCTOMT B W3yYCHHH (U3NYECKHX OCHOB MOJTYYCHUS
TEXHUYECKOTO BaKyyMa, KOHCTPYKIIUH U METOJHMK IPOSKTUPOBAHUS CUCTEM BaKyyMHOUW OTKa4YKH, BEIOOpa
HEOOXOJMMBIX CpPEACTB KOHTPOJISI M YIPAaBJICHHUS, & TaKXKe MPUHIMIIOB PAllMOHAIBHON IKCILTyaTaI[HH
BaKyyMHON TEXHHMKH B COCTaB€ 3JIEKTPOTEXHOJOTHMUYECKUX ycTaHoBOK (DTY) nns mocleayrouiero
UCTIOJIB30BaHUs B MPO(ECCHOHAILHON ACSTEITBHOCTH.
3agauu AUCHUILIMHBI
- IpuoOpeTeHne 3HaHUH B 00J1aCT (PU3NYECKUX OCHOB MOJTYYCHHUSI TEXHUUECKOTO BaKyyMa U
CBOWCTB ra30B IPH JaBJICHUSX HIDKE aTMOC(hHEpHOro;
- IpuOOpeTeHNE 3HAHUH B 00JIACTH COBPEMEHHBIX CTaHAAPTOB BAKYYMHON TEXHHKH, TEXHUICCKUX
YCIIOBUH 3KCIUTyaTauu 000pyA0BaHUs U KOHCTPYKIIMOHHBIX MaTepuaax;
- IpuoOOpeTeHNE 3HAHUH B 00JIaCTH COBPEMEHHBIX TEXHUYECKHUX CPEJICTB JIJIS TOJIyUEHHS BAKyyMa
Y U3MEPECHHSI OCTATOYHBIX JIABJICHHIA,
- IPUOOPETEHNE HABBIKOB MTPOSKTUPOBAHMS CUCTEM BaKyyMHOH OTKAYKH B AJIEKTPOTEXHOJIOTHH,
- OCBOCHHE MIPUHIIUIIOB YKCIUTYaTAllMA BAKYYMHOT'0 000PYAOBAaHUS C y4E€TOM TpeOOBaHUI
COBPEMEHHBIX CTaHAAPTOB U TEXHUYCCKUX TPEOOBAHMIA B PA3IIMUHBIX OTPACIIAX HAYKU U
MPOMBIIIIICHHOCTH.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi:

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

3HaTh:

- (pusnveckre OCHOBBI MOTYUEHUS
TEXHUYECKOI'0 BAKyyMa U CBOWCTB ra3oB
NIPY AABIICHUSIX HUXKE aTMOC(HEPHOTO.

[TIK-1 Cnoco6Gen mpoBOIUTH
HAy4YHbIC UCCIIEIOBAHUS B
obnactu
3JIEKTPOTEXHOJIOTHICCKUX
MIPOIIECCOB U YCTAHOBOK C
CHCTEMaMU MUTAHUA U
YIIPaBJICHUS

N-1nk-1 JlemoHCcTpUpyeT
NOHUMaHHUE PUINIECKIX
IPOLIECCOB U
3aKOHOMEPHOCTEH B DIIEKTPO-
TEXHOJIOTHYCCKHUX YCTaHOBKAX

U CHCTEMaXx pa3jMyHbIX BUJOB | YMETh.

- OINIPEAEIIATh COCTAB U TEXHUYECKUE
XapaKTEPUCTUKU BAaKYyMHOTO
000pyoBaHUs, HEOOXOJUMOTO IS
MIPOBEACHUS TEX UM WHBIX
AIEKTPOTEXHOJIOTMYECKUX MPOIECCOB.

I1K-2 Criocoben
ONTUMAJILHO BHIOMPATH
HaunOosnee 3¢ (heKTuBHBIE U3
W3BECTHBIX U
IPOEKTHPOBATh HOBbIE
TEXHUYECKHE PEIICHUS B
o0nactu
ANEKTPOTEXHOIOTHIECKUX
YCTAHOBOK U CUCTEM

NJI-1nk-2 JlemoncTpupyer
YMEHHE BBIOMPATh KpUTEPUU
NPUHSATHS TIPOSKTHBIX
peleHnit

3HaATh.

- COBPCMCHHBIC CTAHAAPThI BaKYYMHOﬁ
TCEXHUKH, TCXHUYCCKUEC YCIIOBUA
9KCILTyaTallun O60py,Z[OBaHI/I$I u
KOHCTPYKIOHMOHHBLIC MaTCpHUAJIbI.

YMETbh:
- BBIOMPATh KPUTEPUN TPUHATHS

MIPOEKTHBIX PELICHUIN NpH
IIPOEKTUPOBAHUH BaKyyMHOI'O
000pyTOBaHUS.

[TK-2 Cnocoben
ONTUMAJIHO BBIOMPATH
Haubozee 3¢ hekTUBHBIE U3
U3BECTHBIX U
IMPOCKTUPOBATH HOBLIC
TEXHUYECKHE PEIICHUs B

NJI-2nik-2 lemoncTpupyet
YMEHHE ITPOBOJUTH
ONTUMAJTBHBIA BHIOOD
MPOEKTHBIX PELICHUN

3HATH:
- XapaKTepUCTUKHU CPe]l U CBOMCTBA
MaTepHaloB, UCIIOIb3yEMbIX B BAKYYMHOM
TEXHHKE.

YMETB:




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

oOJactu
IIEKTPOTEXHOJIOTUICCKUX
YCTaHOBOK U CHCTEM

- 000CHOBaHHO BBIOMPATh I€MEHThI
BAKYYMHBIX YIZIOTHEHUM Y METO/BI
00pabOTKM U MOATOTOBKH ITOBEPXHOCTEH
JleTajel BaKyyMHBIX CUCTEM.

[IK-2 Cnocoben
ONTHMAJILHO BHIOMPATH
HanOosnee 3¢ (heKTuBHBIC U3
U3BECTHBIX U
MPOEKTUPOBATH HOBBIE
TEXHHYCCKUE PEIICHUS B
obyactu
IEKTPOTEXHOJIOTHUECKUX
YCTaHOBOK U CHCTEM

NJI-3nx-2 JlemoncTpupyer
BIIAJICHUE METOAMH Pacyéra,
POCKTHPOBAHUS U
KOHCTPYHUPOBAHHS
3IEKTPOTEXHOIOTHUCCKUX
YCTaHOBOK U CHCTEM U HX
3JIEMEHTOB

3HATh:
- METOJIbI pacyeTa NPOCKTUPOBAHHUS U
KOHCTPYHPOBAHHUS BAKYyMHBIX CUCTEM
3IIEKTPOTEXHOJIOTHYECKOTO 000PYTOBAHHS.

YMETh:

- IPUMEHATh METO/BI pacyeTa apaMeTpoB
Y XapaKTEPUCTUK MTPU MPOEKTUPOBAHUU
YCTPOMCTB BaKyyMHBIX CUCTEM
HIIEKTPOTEXHOJIOTUIECKOr0 000PYI0BAHUSL.

[IK-2 Cniocoben
OINITHMAJIBHO BBIOMPATh
HanOosee 3¢ (heKTUBHBIC U3
U3BECTHBIX U
MPOEKTUPOBATH HOBBIE
TEXHHUYECKHE PEIICHHS B
obnactu
IIEKTPOTEXHOJIOTHYECKUX
YCTAaHOBOK U CUCTEM

N-4mk-2 [JeMOHCTpUpYeET
YMEHHE MPOBOIUTH TEXHUKO-
SKOHOMHYECKOE 0OOCHOBAHUE
IPOEKTHBIX PEIIEHHI

3HATh:
- IPUHIMUIT I[efICTBHFI TEXHHUYCCKHUX
CPE/ICTB JUIsl CO3JJaHuUs, TOICPKaHUS 1
M3MEpeHus Bakyyma B pabouem oobeme
BaKyyMHOTO 3JIEKTPOTEXHOJIOTUIECKOTO
000pyI0BaHUA.

YMETh:

- IPOBOAUTH TEXHUKO-?PKOHOMHUYECKOE
000CHOBAaHHE MTPOEKTHBIX PEIICHUH IpU
IPOEKTUPOBAHUU BaKyyMHOI'O
HIIEKTPOTEXHOJIOTUIECKOr0 000PYI0BAHUSL.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOW 0Opa3oBaTelbHON IporpaMmme
DJEeKTPOTEXHOJIOTUYECKHUE MPOLECChl M YCTAaHOBKM C CHCTEMaMM IUTaHHWs M yIpaBieHus (nanee —
OIIOII), HampaBnenus mnoaArotoBku 13.04.02 DnekTposHepreTuka U AIIEKTPOTEXHUKA, YPOBEHb
00pa3oBaHUs: BBICIIEE 0Opa30BaHME - MAaTUCTPATypa.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHHUAM U YMCHHAM:

- 3HAaTb I[I/ICI_[I/IHJ'H/IHB. 6a3preTc;1 Ha CJICAYIOMIUX TUCHUIIIIMHAX: <<3H6KTpOTeXHOHOFI/IH»,
«3J’I€KTpOTepMI/I‘-ICCKI/I€ YCTAaHOBKH PE3UCTUBHOI'O HArpe€Ba» 1u «Y CTaHOBKH WHIAYKIIUOHHOT'O U
JUDJICKTPUYICCKOI'0 HarpcBa» B o0BeMe porpaMmal 6aKaJ1aBpHaTa.

Pe3ynbrarhl 00yueHus, MONTYy4eHHbIE IPYU OCBOEHUH AUCUUILIMHBI, HEOOXOAUMBI MPU BHIMOIHEHUN
BBIITYCKHON KBaTM(PUKAIIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemecTpe aTTecTaluu
m /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO6nacTv nprUMeHEHUsI 14 1 4 - 2 - - - - - 8 - H3yuenue mamepuanog 1umepamypHsix
U OCHOBBI BAKYYMHOM UCHIOYHUKOG:
TEXHUKH [1], 36-85
11 O6nacty IPUMEHEHHSI 14 4 - 2 - - - - - 8 - [2], 5-96
U OCHOBBI BaKyyMHOI [5], 25-76
TEXHUKH
2 [Tonydyenue Bakyyma u 24 10 - 4 - - - - - 10 - H3yuenue mamepuanoe 1umepamypruvlx
CHOCOOBI €ro KOHTPOJIs UCOYHUKOB:
2.1 | Ilonyuenue Bakyyma u 24 10 - 4 - - - - - 10 - [1], 73-93
CHOCOOBI €ro KOHTPOJIS [5], 25-39
3 DOneMeHTHI 22 8 - 4 - - - - - 10 - H3yuenue mamepuanog numepamypHsix
KOHCTPYKIHUI UCHOYHUKOB:
BaKyYMHBIX CUCTEM [3], 12-56, 76-93
3.1 DIIEMEHTHL 22 8 - 4 - - - - - 10 - [4], 2-73
KOHCTPYKLHH
BaKyYMHBIX CHCTEM
4 Pacuér u 30 10 - 6 - - - - - 14 - H3yuenue mamepuanog numepamypHsix
MPOEKTUPOBAHHE UCOYHUKOB:
BaKyyMHBIX CUCTEM [3], 124-159
Ty
4.1 Pacuér 30 10 - 6 - - - - - 14 -
MIPOCKTHPOBAHUE
BaKyYMHBIX CHCTEM
9Ty
3a4er ¢ OLEHKOi 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemectp 108.0 32 16 0.3 42 17.7
Hroro 3a cemecTp 108.0 32 16 0.3 59.7




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obracmu npumenenus u OCHOBbL 8AKYYMHOU MEXHUKU

1.1. O6macTv MpUMEHEHUS U OCHOBBI BAKYYMHOW TEXHUKH

Ponp Bakyyma B TepMUYECKHUX Tpolieccax. TepMOBaKyyMHBIE MPOLECCHI AJi YEPHBIX, LIBETHBIX,
TYrOIUIaBKMX M PEIKUX MeTaioB. BakyyMHas miaBka MeTayuioB. TpeOoBaHUS K BaKyyMHbBIM
nevyaM IS HarpeBa W IUIaBKu MeTauioB. OOnacTé MpUMEHEHHS M KIaCCH(HUKAIUS BaKyyMHBIX
OTY. TexHonOrMueckue M TEXHUKO-3KOHOMHYECKHE IPEUMYIIeCTBa HarpeBa B BaKyyMmMe IO
CPaBHEHHIO C JIPYrUMH Buiamu HarpeBa. O030p OTEYECTBEHHOTO U MHUPOBOTO PHIHKA BaKyyMHBIX
OTY paznuuabix TUNOB. [lepcnekTUBBl MX JadbHEWIIEro pa3BUTHS U NpuMeHeHus. [lonarue o
BaKyyMe M JaBiieHMH. ['a3oBbie 3akoHbl. EauHuiel usmepenus napienHus. Cpeassis UiMHA
cBoOOAHOrO mpolera MoJjeKyl raza. Pexxumbl TeueHus: pa3pexxeHHoro rasa. [loHsTue o cremneHsx
Bakyyma. Kpurepuii Knyncena. Bszkocts ra3os IIpouecce nepenoca B razax. [lepeHoc TemioTsl u
muddys3us B razax. TeueHue razoB yepes OTBEPCTHUE U 1O TPYOOIpoBoaaM. JITUTENbHOCTh OTKAYKU
cocynoB. IIpomeccer copOimu, aecopOiuu, abcopOuu 1 ancopOIuu. ['a30BbIIEICHNS B BaKyyMe.
["a3oBblAeneHUsT M3 JKUAKOTO MeTallyla W KOHCTPYKIIMOHHBIX MarepuaynoB. [a30BbIoeNeHHs C
MOBEPXHOCTEHN - MPOTPEBACMBIX U HEMTPOTPEBAEMBIX..

2. HOJZV‘teHMe 6aKyyma u cnocobwl e2o KOHRMPOJIA

2.1. Tlony4yenre Bakyyma M CIIOCOOBI €I0 KOHTPOJIS

Crioco6b1  mosyyeHuss BakyymMa. OCHOBHBIE XapaKTEpUCTUKHM BaKyyMHBIX HAacocoB. THIIBI
BaKyMHBIX HAacoCOB- OOBEMHOIro JecTBHs (IIOPLIHEBBIE, CHUpPAIbHBIEC, BpPALIATEIIbHBIE),
MOJIEKYJISIpHBIE, TapoCTpyHble. Paboune ®UIKOCTH BaKyyMHBIX HacocoB. COpOLIMOHHbBIE HACOCHI.
XapakTepUCTUKU BaKyyMHBIX HACOCOB pa3HbIX TUMOB. ['epMeTHYHOCTh BakyyMHbIX cucteM OTVY,
noustue teun. [louck Teuell B BakyymHbIX cucremax. Teueuckarenu. IIpoBepka repmMeTnyHocTi
BaKyyMHOU cucTeMbl.M3Mepenne naBieHuil oOmux M mapruuanbHbiX. Kiaccudukanus mMeTonoB u
CpeACTB JUIsl M3MepeHHs oOIMX JaBleHHd. BakyyMMeTpbl TemsoBble, MPUHLUN ACHCTBUSA |,
KOHCTpYKIMsA. BakyyMeTpbl JIEKTPOHHBIE MOHM3AaLMOHHBIE. MeETOabl M3MEpEHHs MNapLUUAAIbHBIX
JaBieHun. [ 'a30aHanu3aTopHI..

3. Dnemenmeol KOHCMPYKUUL 8AKYYMHBIX CUCIEM

3.1. DyeMeHTBl KOHCTPYKLINI BaKYyMHBIX CHCTEM

Tunossle BakyymHble cucTeMbl DTY. BakyymHast apMarypa — BaKkyyMHbIE€ 3aTBOPbI M BEHTUJIH,
JOBYIIKH, (UIBTPBI, cuiIb(GOHBL. BakyymHble TpyOOHNpOBOABI M YIUIOTHEHHs, BaKyyMHbIE
VIUIOTHEHUsI pa3HbIX THUIIOB —pa300OpHbIE U Hepa30opHble. MOHTaX BaKyyMHBbIX cucteM. Poib
BaKyyMa B TEPMHYECKHX Ipoueccax. TepMOBaKyyMHBIE IPOLECCHl Ul YEPHBIX, LBETHBIX,
TYTOIUIaBKUX M PEeIKUX MeTauioB. BakyymHas niaBka metaiioB. TpeboBaHus k BakyyMHbIM OTY
JUIsl HarpeBa U TUIAaBKU METAJUIOB.

4. Pacuém u npoexmupoganue saxyymuvix cucmem 31TY

4.1. PacuéT u npoeKTUpOBaHUE BaKyyMHBIX cucteM DTY

Marepuansl 1 M3TOTOBJICHHsS BAKYYMHBIX Ileued. BakyymHBIE II€4d CONpPOTHBIICHUS H
WHAYKIIMOHHBIE. BakyyMmHblE IN€uu: AYrOBBIE M JJIEKTPOHHO-NTyueBble. (OTKAauyHBIE CHUCTEMBI
BaKyyMHbIX medeil. KOHCTpyKlnKM BakyyMHBIX Kamep, HarpeBaTelbHBIX 3JIEMEHTOB, (hyTepOBOK
neueil. Bbibop BakyyMHBIX HacocoB. OmpeneneHue  NPUCOEIMHUTENBHBIX  Pa3MEpoB
TpyOOIIpOBOJOB U apMaTyphl. Pacuér BpeMeHM HeyCcTaHOBUBLIETOCS peKUMa pabOThl BaKyyMHOM
cuctembl DTVY. Pacuér BakyyMHBIX CUCTEM II€YEN CONIPOTUBIEHUS U NHAYKIIMOHHBIX neuel. Pacuér
BAKYYMHBIX CHCTEM J1YTOBBIX, JICKTPOHHO-JIYYEBBIX U IIJIa3MEHHBIX IIEYEH. .



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. TlepexoaHble POLECCH B BAKYYMHOM TEXHHUKE U MOCTPOEHUE KPUBBIX OTKAUYKH;
2. MeTouka BEIOOpa BAKYYMHOT'O HACcOCa U TOCTPOCHUE 3aBUCUMOCTH OBICTPOTHI IEHCTBUS
OT JIaBJICHUS;
3. 'padmyeckue u pacueTHBIC METOIbI ONIPEICIICHUS XapaKTEPUCTHK BAKYYMHBIX HACOCOB;
4. MeTtopl MOMCKA T€UE B BAKYYMHBIX CUCTEMAX;
5. Pacder 0JIHOKOHTYPHBIX BaKyyMHBIX CHCTEM B CTAI[AOHAPHOM PEKHUME paOOTHI;
6. Pacuer u npoekTupoBaHre BaKyyMHOMN CHCTEMBI JIJIsl IPOBEACHUSI BBICOKOTEMITEPATYPHBIX
MIPOLIECCOB.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO
3.5 Koncyabranumn

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Konbr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneiiom 1) HWHJIUKAaTOPOB n3.1)
1/2]3]4
3HaTh:
(hU3UYECKHE OCHOBBI MTOTYYCHHUST TEXHUYECKOTO BaKyyma 1 V-1 + |4+ TectupoBanue/Tect Nel «BBenenue B
CBOMCTB ra3oB IpH JaBJICHUIX HIKE aTMOC(epHOro ] BaKYyMHYIO TEXHHUKY»
COBPEMEHHBIE CTaHIaPThl BAKYYMHOW TEXHUKH, TEXHUUECKUE TectupoBanue/Tect Ne3 «TepmoBakyymHbIE
YCIIOBHSI SKCIUTyaTallui 000pYIOBaHHUS U KOHCTPYKIIMOHHBIC N-1nk-2 + | + IIPOLIECCHI»
MaTrepuabl
XapaKTEPUCTUKHU CPE U CBOMCTBA MATEPUAJIOB, UCIIOJIb3yEMbIX TectupoBanue/Tect Ned «["a3oBbIeNCHNE U3
B BAKYYMHOW T€XHUKE W -2nik-2 + |+ KOHCTPYKIMOHHBIX MaT€pUaIOB U METObI
OINpPEJICNICHNUS Ta30BbIX IOTOKOBY
METO/BI pacyeTa NPOCKTUPOBAHUS U KOHCTPYUPOBAHUS V-3 + |+ TeCTHpOBaHI/Ie/TevCT Ne5 «Meroasl pacuera
BAaKYYMHBIX CHCTEM JJIEKTPOTEXHOJIOTHYECKOTO 000PYAOBaHUS BAKYYMHBIX M€Uei»
MPUHIIUI JEHCTBUS TEXHUYECKUX CPEACTB ISl CO3/IaHUS, TectupoBanue/Tect No2 «OcHOBHBIE
NOJIIep)KaHUs M U3MEPEHUs BaKyyma B pabouem oobeme N-4nk-2 + | + | DJIEeMEHTBl KOHCTPYKLIUHA BaKyyMHBIX
BaKYyMHOTI'O 2JIEKTPOTEXHOJIOTHYECKOT0 000PYI0BaHUS AJIEKTponeyen»
YMersb:
ONPEACIISITH COCTAB U TEXHUYECKHE XAPAKTEPUCTUKHU TectupoBanue/Tect No2 «OcHOBHBIE
BaKyyMHOTI'0 000py10BaHHUs, HEOOXOJUMOTIO JJIsl TPOBEACHUS N-1nk-1 + | + | DJIEeMEHTBl KOHCTPYKLIUH BaKyyMHBIX
T€X WM UHBIX 3JIEKTPOTEXHOJIOTMYECKUX MPOILIECCOB AIIEKTponeyen»
BBIOMPATh KPUTEPUU TPUHATHS IPOEKTHBIX PEILICHUN pU V-l + TectupoBanue/Tect Nel «Bpenenue B
MIPOEKTUPOBAHUH BAKYYMHOTO 000PYJOBaHMUSI ] BAaKYyMHYIO TEXHHUKY»
00OCHOBAHHO BBIOMPATH AJIEMEHTHI BAKYYMHBIX YIIJIOTHEHUH U TectupoBanue/Tect Ne3 «TepmoBakyyMHbIe
METO/]Ibl 00pabOTKH U MOJTOTOBKY MOBEPXHOCTEN JeTaneit N-2nk-2 + IIPOLIECCHI»
BAaKYyMHBIX CUCTEM
MIPUMEHATHh METO/IbI pacyeTa MapaMeTpoB U XapaKTEPUCTHK MPH TectupoBanue/Tect Ned «["a3oBbIeNeHNE U3
IIPOEKTUPOBAHUH YCTPOUCTB BAKYYMHBIX CUCTEM N-3nk-2 + | KOHCTPYKLIIMOHHBIX MaTepUaIoB U METOABI
AJIEKTPOTEXHOJIIOTUYECKOTO 000PYIOBAHUS OTpe/IeNIEHNUs Ta30BbIX IOTOKOBY




IIPOBOJIUTHh TEXHUKO-3KOHOMUYECKOE 0OOCHOBAHHUE MTPOEKTHBIX
peLIeHU Ipy IPOEKTUPOBAHUU BaAKYYMHOT'O
JIEKTPOTEXHOJOTMYECKOro 000py10BaHUs

N-4nk-2

TectupoBanue/Tect Ne5 «MeTobl pacuera
BAKYYMHBIX II€4EH»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®Popma peanuzanuu: KomnsrorepHoe 3aganue
1. Tect Nel «BBenenue B BakyymMHyto TexHUKy» (TectupoBanue)
2. Tect Ne2 «OcHOBHBIE 2JIEMEHTBI KOHCTPYKITMH BaKyyMHBIX djekTponeyeii» (TectupoBanme)
3. Tect Ne3 «TepmoBakyymHbIe Ipouecchl» (TectupoBanue)
4. Tect Ne4 «I"a30BbIETIEHHE U3 KOHCTPYKIIMOHHBIX MAaTEPUAIOB U METO/IbI OIIPEIETICHUS
ra3oBbiX MOTOKOB» (TectupoBanue)
5. Tect Ne5 «Metoab! pacdyera BakyyMHbIX neueit» (TectupoBanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
3auem ¢ oyenkou (Cemecmp Nel)

Ipumeuyanue: OnieHOYHBIC MAaTEPUAITBI TI0 JUCIUILIMHE TIPUBEICHBI B (DOH/IC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. Po3anos, JI. H. BakyymHas TexHuKa : y4eOHUK ISl By30B [0 CIIEUAIbHOCTH
"TToaynpoBOIHUKOBOE U 3JIeKTpoBakyyMHoe MamnHocTpoeHue" / JI. H. Pozanos . — M. : Beicias
mkona, 1982 . —207 c.;

2. Hlemun, E. T1. Bakyymuble TexHonoruu : yaueoHoe nocobdue / E. I1. lllemmn . — lonronpyaHslii :
Wuremnexrt, 2009 . — 504 c. — (PusrexoBckuit yueonuk) . - ISBN 978-5-915590-12-9 ;

3. Hecrepos, C. b. Metonsl pacuera BakyymHbix cucteM / C. b. Hectepos, 1O. K. Bacunbes, A. B.
Anpnpocos . — M. : U3a-Bo MOU, 2004 . — 220 c. - ISBN 5-7046-1012-9 .;

4. Banbiruna, K. B. Coopauk nmadopaTopHbIX padoT no Kypcy "OcHoBbl BakyyMHOH TexHuku" / K.
B. Banrsiruna, A. A. [lepecnenu, B. I1. Turymmuna ; Pen. I'. 1. O6uausn ; Mock. suepr. un-t (MOUN)
.— M. : U3p-Bo MBH, 1976 . — 76 c.;

5. K. b. TTaadwunosuy, I1. . bygapun, A. X. CansikoB- "®dusndeckue 0OCHOBBI BAKYYMHOU
TexHukn'", U3narenscTBo: "KaszaHckuil HayqHO-UCCIIEI0BATEIbCKUNA TEXHOIOTMYECKUN
yausepcuteT (KHUTY)", Kazans, 2008 - (136 c.)
https://biblioclub.ru/index.php?page=book&id=259035.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office;

3. Windows;

4. Maiing BuneokoHngepeHuuu.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyasTaHnt ctygenta' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. ’Kypnaabl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaanl American Physical Society - https://journals.aps.org/about

14. ba3a nannbix u3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuaias! m3nareancrsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nanubix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3a nanubix INSPEC na niargpopme komnannu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besiukoopuranus - https://iopscience.iop.org/
21. ’Kypuaasl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqgdtglobal/index

25. Kypuaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaani m3narenncTsa SAGE Publication (Sage) - https://journals.sagepub.com/
27. Kypuaxa Science - https://www.sciencemag.org/

28. ’Kypnaunl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Kosutexuus :xxypHasioB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuauas uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udamorexka MOU (36 MDMN) - http://elib.mpei.ru/login.php

33. IopTaJ oTKpBITHIX JaHHBIX Poccuiickoii @exepanmu - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHCTEPCTBA TPY/AA U COHUAIBLHOM 3alUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a OTKpBITHIX JaHHBIX PO ecCHOHATBHBIX CTAHAAPTOB MUHHUCTEPCTBA TPYAa U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOro pa3sutus PO -
http://www.economy.gov.ru
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37. bBa3a oTkpbITHIX 1aHHBIX Pochunmonutopunra - http://www.fedsfm.ru/opendata
38. DnexkTpoHHas oTKpbITas 6a3a gaHHbIX "'Polpred.com O630p CMHU" -

https://www.polpred.com

39. UndopmanunonHo-cnpaBouynas cucrema «Komekce/Texakcnepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HanmoHaJbLHbBI MOPTAJ OHJIAITH 00yuennss «OTKpbITOE 00pa3oBanue» - https://openedu.ru
41. OpuuuanbHblii caiit @egepajbHOrO AareHTCTBA M0 TEXHHYECKOMY PeryJIMpPOBaHUIO H

meTpoJioruu - http://protect.gost.ru/
42. OTKpbITast yHUBepcuTeTcKass HHpopManuoHHas cucrema «POCCHUS» -

https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBa HAYKH H BbIclIero oopa3zoanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru
44. Opunnanbublii caiit PenepabHOM CJIyKO0bI 110 HAA30pY B cepe 00pa3oBaHUs U HAYKH -

https://obrnadzor

45. denepanbublii moprana ""Poccuiickoe odpaszoBanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun noMereHust

Homep ayauropun,
HaHMeHOBaHHe

OcHameHnue

Y4eOHble ayIUTOPUH AJIs
MIPOBEICHUS JICKITMOHHBIX
3aHATUN U TEKYIIETro
KOHTPOJIA

A-206, YuebOnas
aynurtopus Kad.
"SI

Kpeciio pabouee, CTOJ MpenoAaBarens, CTOJ
y4€OHBIN, CTYJ, MyJbTUMEIUUHBINA
MIPOEKTOP, IKPaH, J0CKa MATHUTHAS,
obopyoBaHue y4eOHOE, KOMITBIOTED
MePCOHAIIBHBIN

Y4eOHble ayIUTOPUH AJIs
MPOBEICHUS IPAKTUUECKUX
3anstuit, KP u KII

A-206, YuebOnas
aynurtopus Kad.
"SI

Kpecio pabouee, CTOJ MpernoaaBarens, CTOJ
y4€OHBIN, CTYJ, MYyJIbTUMEUINHBIN
MIPOEKTOP, PKPaH, J0CKa MarHUTHAs,
obopyoBaHue y4eOHOE, KOMITBIOTED
IIEPCOHAJIbHBIN

VY4eOHble ayAUTOpUH IS

A-206, YuebHas

KpECI10 pa6oqee, CTOJI Ip€nogaBaTeid, CTOJI

IIPOBEICHUS aynuropus kag. y4eOHBIH, CTYIN, MyJIbTUMEAUNHBIN
IIPOMEKYTOUYHON "OIIIID" IIPOEKTOP, IKPaH, JOCKa MATHUTHA,
aTTecTaluu o0opynoBaHue yueOHOEe, KOMIIBIOTEP
MePCOHAJIbHBIN
[Tomemenus ais HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
CaMOCTOSATEIILHON PabOThI KomnberorepHubrit NHUCBMEHHBIN, BETaIKa JUIST OJICKIbI,

YUTaIbHBIN 3aJ1

KOMIIBIOTEpHAs CETh C BBIXOAOM B MIHTEpHET,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,

KOH/JIUIIMOHED
[Tomerenus s A-04, Jlabopatopus CTOJI TIpEMno1aBatesisi, 000py10BaHUE JIsI
KOHCYJIbTUPOBAHMS kag. "OII1D" JKCIIEPEMEHTOB

HOMGHI@HI/ISI AJIg XpaHCHHUA
o0opynoBaHus U y4eOHOTO
WHBEHTaPS

A-217, Kabuner
COTPY/AHUKOB Kag.
"SII12"

Kpecio pabouee, CTeUIaxX, CTY, mKad 1t
JIOKYMEHTOB, IIKad ISl OAEKIbI, CTOI
MMCbMEHHBIN, TyMOa, KOMITbIOTEpHAs! CETh C
BBIX0ZIOM B IHTEpHET, KOMITBIOTED
MePCOHAIbHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BaKYYMHaSI TCXHHKA B JJICKTPOTCXHOJOI'MYCCKHUX YCTAHOBKAX

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5

Tect Nel «BBenenue B BakyyMHYI0 TeXHUKY» (TecTupoBaHue)

Tect Ne2 «OcCHOBHBIE 371€EMEHTBI KOHCTPYKIIMI BaKyyMHBIX 3iiekTporneuein» (Tectuposanue)
Tect Ne3 «TepmoBakyyMHbIe Tiporiecch» (TecTupoBaHue)

Tect Ned «I"a30BbIeNIEHUE U3 KOHCTPYKIIMOHHBIX MaTEpUAIOB U METObI ONPEEIICHUS I'a30BbIX
noTokoB» (TecTupoBanue)

Tect Ne5 «Metoabl pacueTa BakyyMHBIX nieuei» (TectupoBaHue)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Wnpekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Homep Pa3en muciumminibl KM:
paszena Henens 4 8 12 14 16
KM:
1 O6siacTi NpUMEHEHUs! 1 OCHOBBI BAaKYyMHOM
TE€XHUKHU
11 O6siacTi NpUMEHEHUs! 1 OCHOBBI BAaKYyMHOM + + + +
TE€XHUKHU
2 [TonyueHue BakyyMa U CIIOCOOBI €10 KOHTPOJIS
2.1 [TonyueHue BakyyMa U CIIOCOOBI €ro KOHTPOJIS + + + +
3 DeMeHTBl KOHCTPYKIIUI BaKYyMHBIX CHCTEM
3.1 OneMEeHTbl KOHCTPYKIMI BAKYYMHBIX CUCTEM + + +
PacuéT u mpoekTpoBaHNEe BaKyyMHbBIX CUCTEM
4
oTY
41 PacuéT u mpoekTpoBaHNE BaKyyMHbBIX CUCTEM + + +
oTY
Bec KM, %: | 20 20 20 20 20
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