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1. HEJIX OCBOEHUA

1.1|O3HaKOMUTD C MPUHLUIIAMH ACHCTBUS 1 KOHCTPYKTUBHBIMU OCOOCHHOCTSMH y3JI0B, MEXaHU3MOB M CHCTEM
TEXHOJIOTHYECKOTO BaKYyMHOT0 000pY/JOBaHHSI METAJUTyPIUYE€CKOM MPOMBIIIIEHHOCTH.

1.2|HayuuTh aHamM3MPOBATH 110 YEPTEKY U 110 TOTOBOM KOHCTPYKLIMH SKCIUTyaTallMOHHYIO HAaJ@KHOCTb ACTAIN WITH y3J1a
BaKyyMHOI'O 000py/10BaHuUs;

1.3|HayunTh MeTOAUKE pacueTa U IPOEKTUPOBAHUS BAKyyMHBIX CUCTEM M MOAYJIEH TEXHOJIOTUYECKHUX arperaToB U JIMHUHI JU1s
METaJUTyprU4eCcKOi MPOMBIIIIEHHOCTH.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Hukn (pazgen) OIL: |BI.B.£[B.02

2.1|TpebGoBaHus K MpeaBapUTEIbHOI MOAT0OTOBKE 00y4Yalomerocs:

2.1.1| Aeranu mamuH

2.1.2|HayuHo-uccuenoBarenbckas padbora

2.1.3| TexHOMOTHY KOHCTPYKITHOHHBIX MaTEPHAIIOB

2.1.4| Teopust MEXaHU3MOB U MAIINH

2.1.5|MatepuanoBenenue

2.1.6|Tertodusuka u TEINIOTEXHUKA

2.1.7|Pusuka

2.2| AucuumimHbl (MOAYJIM) ¥ NPAKTUKH, VISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILIHHBI (MOIYJIs1) HEO0X0AMMO KaK
npeauecTByIOLee:

2.2.1|IIpon3BoacTBeHHAS TTPAKTHKA

2.2.2|ABTOMaTH3aIMS U yTIPABICHNE TEXHOIOTHYECKIMH MalllHHAMU U TPOIlecCaMu

2.2.3|HagexHOCTh TEXHOJOTMYECKUX MAaIlIiH

2.2.4| ledopmaniuoHHbIE MOAYIH

2.2.5|KomnbroTepHOE MOJIEIMPOBAaHNE M TPOEKTUPOBAHHE MAILIH U arperaTtos

2.2.6|IloaroroBka K mMpoIeAype 3aUTHI U poreaypa 3amutsl BKP

2.2.7|lIpennumniomMHast MpaKkTHKa

2.2.8|Okcmyaranys 1 peMOHT MalllUH U arperaTtoB

3. PE3YJIbTATBI OBYYEHUS 110 JUCIUITIVIMHE, COOTHECEHHBIE C @OPMUPYEMbBIMU
KOMIIETEHLIUAMMU

K-3: Cnocob6en ocymecTBISATH OPraHN3aHOHHO-TEXHHYECKOe 00ecrevyeHne PeMOHTOB MeTA/LIyPrH4ecKOro 000pyA0BaHusi

3HaTh:

ITK-3-31 nepeveHsb ObICTPOM3HALIMBAIOLIMXCS JICTAICH U y3JIOB IPUMEHHUTEIBHO K TEXHOJIOTMYECKOMY BaKYyMHOMY 00OpYIOBaHHIO

IIK-2: CnocodeH ocyniecTB/IATh OPraHU3ALHOHHO-TEXHHYeCKoe ofecreyeHre PadoT 0 TeXHUYECKOMY 00CTy:KUBAHUIO
MeTaJJIypru4eckoro o00py10BaHus

3HaTh:

[TK-2-31 0CHOBHOE U BCIIOMOTaTEIILHOE TEXHOJIOTHUECKOE BAKyyMHOE 000pYI0BaHHE

ITK-2-31 tpeboBanus K OCMOTpaM 000PYAOBAHUS, CMa3Ke U YXOIy 3a HUM IPHUMEHUTEIBHO K TEXHOJIOTHUECKOMY BaKyyMHOMY
000pynOBaHUIO

ITK-2-31 KOHCTPYKIUIO U MPUHIUT PAdOTHI TEXHOJIOTHIECKOTO BAKyYMHOTO 000pYIOBaHUS

IIK-1: Cniocoben ocymecTBIAATH 00pad0TKY HAyYHO-TeXHUYeCKOol nHGOopMaIUM U pe3yJIbTaTOB HCCIe0BAHMIT

3HaTh:

ITK-1-31 nepenoBoii OTeYECTBEHHBIH 1 MEKAYHAPOJHBIH ONBIT B 00IaCTH TEXHOJIOTUUECKOTO BAaKYyMHOT'0 000pyX10BaHHS

IIK-3: CnocodeH ocyniecTB/IATh OPraHU3AIHOHHO-TEXHHYeCKoe o0ecledyeHHe PEMOHTOB MeTAJLIyPru4ecKoro 00opy10BaHust

3HaTh:

ITK-3-31 BuaBI pEMOHTOB U CTaThH 3aTpaT Ha MPOBEICHUE PEMOHTHBIX Pa00T H3HOUIEHHBIX JeTallei TPUMEHHTEIHHO K
TEXHOJIOTHYECKOMY BaKyyMHOMY 000pYyIOBaHHUIO

IIK-1: Cniocoben ocymecTBIATH 00pad0TKY HAYYHO-TeXHUYeCKO MHGOPMAIUM U pPe3yJIbTATOB HCCIeA0BAHMIT

3HaTh:

[TK-1-31 meToas! ucciienoBanus, 00pabOTKH U MHTEpIPETAMU HHPOPMALIUH 110 PabOTEe TEXHOJIOTHYECKOTO BAKYyMHOTO
00opynoBaHUs




K-3: Cnocob6eH ocyecTBISATH OPraHN3aHOHHO-TEXHHYECKOe 00ecrevyeHne PeMOHTOB MeTA/LIyPrH4ecKOro 000pyA0BaHusi

YMeTh:

[TK-3-V1 BbIOMpPATH TEXHOJIOTHIO BOCCTAHOBJICHHUS M3HOIICHHOM JIeTali NPUMEHUTEIBHO K TEXHOJIOTHUYECKOMY BaKyYMHOMY
000pyI0BaHHIO

[TK-3-Y1 nnanupoBarh 3aTpaThl Ha IPOBEJCHUE PEMOHTHBIX paOb0OT W3HOLICHHOW €Tl IPUMEHHUTENIBHO K TEXHOJIOIHYECKOMY
BaKyyMHOMY 000pYZOBaHUIO

IIK-2: Cnocob6en ocyliecTBIASATH OPraHN3alHOHHO-TEXHHYECKOe o0ecnevyeHne padoT o TeXHNYeCKOMY 00CTyKUBAHUIO
MeTaJIypPru4ecKkoro 060pya10BaHust

YMmerhb:

[IK-2-Y1 npoBoIuTh 0OCMOTPBI 000PYIOBaHUS IPUMEHUTEIBHO K TEXHOJIOIHYECKOMY BaKyyMHYMY 000pPYI0BaHHUIO

[MK-2-Y1 aHanm3upoBaTh COCTOSHHE TEXHOJIOTHYECKOTO BAKYYMHOTO 000pYJOBaHHUS

IIK-1: Cniocoben ocymecTBIATH 00pad0TKY HAyYHO-TeXHUYeCKOil MHGOPMAIIUM U Pe3yJIbTATOB HCCIed0BAHMIT

YMeTh:

ITK-1-V1 npuMeHATs METObI HCCIIEN0BaHuUs, 00paOOTKH U UHTEPIIPUETALIMU MAaTEPUAJIOB pabOThI TEXHOIOTUYECKOTO BAaKYyMHOI'O
00opyoBaHUs

ITK-1-Y1 ananu3upoBats 1 0000IIATh IEPEIOBON OTEUECTBEHHBIA M MEXXIYHAPOAHBIN OIBIT B 00JACTH TEXHOJIOTHIECKOTO
BaKyyMHOT0 000pyX0BaHHS

IIK-2: CniocofeH ocymecTBIATH OPraHM3alHOHHO-TEXHHYeCKoe o0ecrieyeHne padoT Mo TEXHMYECKOMY 00CTyKHBAHUIO
MeTAJJIyPru4ecKoro 000py10BaHus

YMmeTh:

ITK-2-Y1 u3yyats 1o 4eprexamM KOHCTPYKIHIO ¥ PUHIUIT PaOOTHI TEXHOJIOTUIECKOTO BaKyyMHOTO 000PYA0BaHHS

IIK-3: Cnocoden OCYIIECTBJATDH OPraHUu3allMOHHO-TEXHUYECKOE odecrneueHue PEMOHTOB METAJLTYPIrU4€CKOro oﬁopyuonannﬂ

Baapners:

I1K-3-B1 HaBbIKaMH [UIAHUPOBAHUS 3aTPAT HA IPOBEJICHUS] PEMOHTHBIX Pa0OT NPUMEHHUTEIBHO K TEXHOJIOTHUECKOMY BaKyYMHOMY
000pynOBaHUIO

ITK-3-B1 HaBbIKaMH BBIOOpA TEXHOJIOTHI BOCCTAHOBIICHUSI H3HOIICHHO JIETAIIN IPIMEHUTEIBHO K TEXHOJIOTHIECKOMY BaKyyMHOMY
000pyIOBaHHIO

IIK-1: CniocobeH ocymecTBIATH 00pa00TKY HAyYHO-TeXHUYeCKO MHGOPMAIIUM U Pe3yJIbTATOB HCCIed0BAHMIT

Baapners:

[IK-1-B1 meTtonamu aHanu3a 1 0000IIEHHS TIEPETOBOI0 OTEUECTBEHHOTO M MEXK/YHAPOTHOTO OMBITA B 00JIACTH TEXHOJIOTHYECKOTO
BaKyyMHOT0 000py10BaHUS

IIK-2: Cnoco0eH ocyliecTBJIATH OPraHU3ALMOHHO-TEXHUYECKOoe o0ecrevyeHne padoT Mo TeXHHYeCKOMY 00C/TyKUBAHUIO
MeTAJJIyPru4eckoro 060pya10BaHust

Baapners:

I1K-2-B1 3HaHUSAMHU KOHCTPYKIUH U IPUHIUIIOB PabOTH! TEXHOJIOTHYECKOTO BAKYYMHOI'0 000pY/JOBaHUS

I1K-2-B1 METOJAaMHU aHaJIn3a COCTOSHUS TEXHOJIOTMYCCKOIr0 BaKyyMHOI'O O60py,HOBaHI/I$[

IIK-1: CnocobeHn ocymecTBIATHL 00pa00TKY HAyYHO-TeXHUYeCKOil nHGOopMaIUM U pe3yJIbTaTOB HCCIed0BAHMIT

Baanernb:

[IK-1-B1 meTtonamu ucciieoBanus, 00pabOTKH U MHTEPIPETALUH HHPOPMALIUH IT0 PabOTEe TEXHOJIOTHYECKOTO BAKYYMHOTO
000pyI0BaHUS

IIK-2: Cnioco0eH ocyiecTBJIATH OPraHU3ANHOHHO-TEXHUYECKOoe oecrnevyeHne padoT Mo TeXHHYeCKOMY 00C/Iy;KHBAHUIO
MeTaJUIypPru4eckoro 060pya0BaHust

Baaners:

[1K-2-B1 HaBbIkamMK pa3pabOTKH WHCTPYKILHUH 10 TEXHUUECKOW IKCILTyaTallil TEXHOJOTHYECKOTO BAKYYMHOTO 000PYA0BaHHS

4. CTPYKTYPA U COOEPXKAHUE

Kon HaunmenoBaHue pa3iesioB U TeM /BHJ Cemectp / | YacoB | Komneren- |JIuteparypa u| IIpumeuanne
3aHATUSA 3aHaTHA/ Kypc 117071 3JI. pecypchbl

Pazgen 1. Teopernyeckue 0CHOBbI BAKYYMHOI
TeXHUKH




1.1

Beenenue. Victopus 1 IepCIeKTHBBI Pa3BUTHS
BaKyyMHOHW TeXHUKU. OCHOBHBIC 00J1aCTH
IIPUMEHEHUS BAKYYMHOM TEXHOJIOTUH. 3a/1auu 1
coJiep)KaHue Kypca

OCHOBHBIE CBEICHUS U3 MOJIEKYJISIPHO-
KMHETHYeCKOl Teopuu ra3oB. [laBneHue rasa,
eanHULBl n3MepeHus. ['a3oBbie 3akoHbI: bpoiimns-
Mapuorra, I'eii-JIroccaka, Hanbrona. Cpeanss
JUTHHA CBOOOIHOTO ITyTH MOJIEKYT

Teuenwue raza B Tpy0onpoBoaax. PexxumMel TeueHus
ra3oB. COIpOTHUBIICHNE TEYECHUIO U MIPOITyCKHAS
CrocoOHOCTH TPYOOIIPOBO/IA TIPH PA3TUUHBIX
PeKUMax TCUCHUA: TaMUHApPpHOM U MOJICKYJISIPHOM
pexxumax. ConpoTUBIEHHE KOPOTKOTO
TpyOonpoBoza. [IpormyckHas criocoOHOCTh
CHUCTEMBI.

Texuuka momydeHns Bakyyma. Kiaccudukarms u
o0JracTé JeWCTBUS BaKyyMHBIX HACOCOB.
MexaHnyeckre BaKyyMHbIE HACOCHI C MAaCIISTHBIM
YIUIOTHEHHEM: TUIaCTHHYATO-POTOPHEIE,
IUIAaCTUHYATO-CTAaTOPHBIC U MTOJTYHKCPHBIC.
[TapoctpyiiHble BakyyMHbIE HACOCHI:
BBICOKOBAaKYyMHBIC U OyCTepHbIE. AICOPOIIMOHHbBIE
Hacocsl. ['eTTepHble Hacockl. MarHUTHbBIE
ANIEKTPOPa3PsIHbIE HACOCHI.

Baxyymusie noBymiku. MacnoorpaskaTeny.
OnTHYEeCKH TUIOTHBIE MEXaHUYECKUE JIOBYILKH -
BOJOOXJIXKAAaeMbIe M HU3KOTEMIIEPaTypHBIE.
AHTUMHTpaLoHHbIe Oapbepbl. DopBaKyyMHbIE
JIOBYILIKH - 3JICOPOLIMOHHBIE ¥ BEIMOPA)KUBAIOIIIHE.
W3mepenns MONMHBIX U TapHIUAIbHBIX JaBICHUH.
Knaccudukanus Bakyymmerpon. Obnactu
JIaBJICHUI, H3MepsieMble BaKyyMMETPaMU:
KHUIKOCTHBIE, KOMIIPECCHOHHBIE,
TEIUIO3JIEKTPHUYECKHE, 3JICKTPOHHbIE,
HMOHHU3aIMOHHBIE, MATHUTHEIE, JIEKTPOPa3PsIIHEIC
BaKyyMMETPBI

Hatexanue u metonsl ero ooHapysxenus. OOmas
XapaKTepuCcTHKa HaTekaHus. Teuenckanue.
Jonyctumoe HaTekanue. VICTUHHBIE U KaXyIIuecs
TEYH.

/J1ex/

0,5

IK-1.1 IIK-
1.2 1IK-2.1
ITK-2.2 TIK-
2.3 1IK-3.1
IIK-3.2

J1.1
€)!

1.2

Mertonp! 00HapY>KEHHSI HATEKaHUS: OTIIPECCOBKH,
MaHOMETPHUYECKHI METO/1, TAJIOTeHHbIH U Macc-
CIIEKTPOMETPHUYECKUN METO/.

Bb160p BaKyyMHOIUIOTHBIX MaT€pUalIOB 3JIEMEHTOB
BaKyyMHOT'O 000py/10BaHUSI.

Mp/

IK-1.1 K-
1.2 TIK-2.1
IK-2.2 IIK-
2.3 1IK-3.1
I1K-3.2

J1.1
€]

1.3

W3ydeHue MaTepraioB JEKIUOHHBIX U
MPaKTHYECKHUX 3aHsATHI. PaboTa HaJ JOManIHUMU
3aganusmMu. [Toaroroeka k sk3ameny. /Cp/

22

ITK-1.1 K-
1.2 TIK-2.1
IK-2.2 TIK-
2.3 1IK-3.1
TIK-3.2

J1.1
31

Paznes 2. DjieMeHTbI BAKYYMHBIX CHCTEM




2.1

BakyymHBIe Kamepbl. PazbeMHBIE cOeJMHEHUS C
HEMETANIMYECKUMHU 1 METAJUINYECKUMHU
YIUIOTHEHUAMH. TpeOoBaHUS K KOHCTPYKIIHH.
[IpuHIMNIUaNbHBIE CXEMBI COETUHEHUI.
TpeboBanus k TpyOorpoBogaM. [ nOkue 3BEHbs
Tpy601npoBoa0B, CUIb(POHBI. DIEKTPUIECKUE
BaKyyMHBIE BBOJIBI: C1a00TOUHBIE, CHIIEHOTOYHBIE,
MIPOTpeBaeMble, TEPMOIIAPHBIE, BHICOKOBOJITHBIE.
3aIuTHBIE YCTPOMCTBA (3aCIIOHKH, TOBOPOTHBIE
cTekia, ctpobockonsl). BBonbl ABmkeHus. BBObI €
KOHTAKTHBIM YIUIOTHUTEIIHBIM JIEMEHTOM:
YIUIOTHEHHS! BHiibcoHa, MaH)XeTHBIE, C
€aMOCMa3bIBAIOIINMCS YILIOTHEHUEM, C MATHUTHOMN
JKAAKOCTBIO, IPOMEXKYTOUYHON OTKauKoi. BBOIBI ¢
neGopMHUPYEMBIM YITIOTHUTEIBHBIM 2JIEMEHTOM
(cunb(oHHBIE, BOTHOBBIE, HMITYJILCHBIE,
MarHUTHEIE).

KommyTtanmonnas anmnaparypa (KA). TpeGoBanus k
KA. Cxembl KA 111 HenporpeBaeMbIX CUCTEM:
KpaHBl, BEHTWIIN, 3aTBOPHI, KJIallaHbl, HATEKATEIH.
[TpuBOABI 1151 3aKPBIBAHUS U OTKPBIBAHUS:
BHUHTOBBIE, SKCLIECHTPUKOBBIE, 3JIEKTPOMAarHUTHHIE,
aJIeKTpOMEXaHn4eckue, mesmaruueckue. KA s
MIPOTPEBAEMBIX CUCTEM. ABapUIHBIC KIIATIAHBL.
BakyyMHBIE KOHCTPYKIMOHHBIE MaTEPHAIIBL.
OCHOBHBIE TeXHHYECKUE TPEOOBaHUS,
MpeabsBIsieMble K MaTepruanaM. MeTasuisl 1
criaBbl. BakyyMHO-repMeTHYHAS CBApUBAEMOCTD H
CIIanBaeMOCTh METAJUIOB U CILJIABOB.
Hemerannuueckue MaTepuansl: CTEKIIO, KEPaMHUKa,
IUIACTMACCHI.

/JTex/

0,5

ITK-1.1 ITK-
1.2 TIK-2.1
I1K-2.2 IIK-
2.31IK-3.1
[K-3.2

J1.1
€)!
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PacyéT M KOHCTPYMpPOBAHKE TPAHCIIOPTHPYOIIHAX
YCTPOICTB Ha MpUMEPE JIEHTOYHOTO KOHBEliepa.
Mp/

IK-1.1 IIK-
1.2 TIK-2.1
ITK-2.2 IIK-
2.31IK-3.1
IK-3.2

J1.1
)|

2.3

W3yuenue marepranoB JEKIMOHHBIX U
MpaKTU4eCKuX 3aHsATHi. PaboTta Hax nqomManrHuMu
3aganusaMu. [loarotoBka k sx3ameny. /Cp/

26

IK-1.1 K-
1.2 TIK-2.1
I1K-2.2 I1K-
2.3 1IK-3.1
IK-3.2

J1.1
31

Paznen 3. HarpeB B BakyyMHOM
TeXHOJIOTHYeCKOM 000py10BaHUHU




3.1

TpeboBaHus K cHCTEME HarpeBa u3aenuil. Buss
Harpesa. HarpeBaHue TeroHoCUTENSIMU.
DNEeKTPUUECKUI HarpeB: WHIyKIIMOHHBIH,
PE3UCTUBHBIN, JIEKTPOHHOIYYEBOH, JTyIHCTHIH,
JIa3€pHbIN.

BakyyMHBI€ 351eKTpoIeYr CONPOTHUBIICHUS.
Kraccn¢uxanust n HazHaYeHNEe, KOHCTPYKIUS
HEKOTOPHBIX y3110B. HarpeBarenbHble 3J1eMEHTHI U UX
pacuet. Koxyxu u ¢pyTepoBka aneKTpornede.
Cazio4Hble U METOJUYECKHE BaKyyMHBbIE [IEUH.
OCo0EHHOCTH KOHCTPYKIIMU.

MHayKIIMOHHBIE BAKYYMHBIE 3JIEKTPOIICUH.
Knaccudukanns u Haznauenue. HarpesatenbHbie
3JIEMEHTBI: KOHCTPYKLUS U pacueT. Kamepsl
3arpy3ku, HarpeBa U BEITY3Ku. OcoOeHHOCTH
KOHCTPYKIMH U pacyera.

BcnomoratensHoe 000pyIOBaHUE HAPEBATEIBHBIX
neyeil. YIIIOTHEHHE OTENbHBIX 2IEMEHTOB.
BakyyMHbI€ 3aTBOpBL. Y CTpoOMcTBa I
MepeMeIIeHHs MeTalia. Y CTpOHCTBa ISt BBOJA
BBIBOJA MEXAHU3MOB B BAKyyMHOE IIPOCTPAHCTBO.
CMma3ka y3710B BaKyyMHPYEMOTro 000pyAOBaHHUSI.
O0opyznoBanue s SIEKTPOHHO-TyYEBOTO U
nmy4ucroro Harpesa. [I[puMeHeHne HOHHO-
IUIa3MEHHOTO U JIA3€PHOT'O U3JTy4EHUS B
TEXHOJIOTHYECKOM BaKyyMHOM 00OPYIOBAaHHH.
/JTex/

ITK-1.1 ITK-
1.2 TIK-2.1
ITK-2.2 IIK-
2.31IK-3.1
[1K-3.2

J1.1
€)!
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Pacuér u BbIOOp HarpeBaTeNbHbIX Ne4ei
COIIPOTUBJICHUSI.

Meronuka pacuéra HHIYKIIMOHHOW HarpeBaTeIbHON
YCTaHOBKH.

Pacuér nyroBoii BakyyMHOI! neun.

Pac4€r Ha NPOYHOCTH KPBIIIKHA BaKyyMHON KaMEpBI.
Pacuér MexaHM3MOB 3a/1a4H U BBITPY3KH 3aTOTOBOK
B BaKyyMHOH yCTaHOBKE

Mp/

IK-1.1 IIK-
1.2 TIK-2.1
ITK-2.2 I1K-
2.3 TIK-3.1
IK-3.2

J1.1
91

33

Uzydenne maTepranoB JIEKIIMOHHBIX U
MpaKTU4eCKuX 3aHATHi. PaboTa Hax qoManHuMu
3aganusaMu. [loaroroeka k sk3ameny. /Cp/

28

IK-1.1 K-
1.2 TIK-2.1
ITK-2.2 ITK-
2.3 1IK-3.1
IK-3.2

JI1.1
€)!

Paznen 4. Pacyer u npoekTupoBanue
BaKYYMHBIX CHCTEM

4.1

AHaiu3 MEeTO/I0B pacyeTa BaKyyMHBIX CUCTEM.
Pacuer pacnpenenenus naBiueHnii B BAKyyMHOMN
cucreme. CoeTMHEHUE U COTJIACOBAHUE BaKyyMHBIX
HacocoB. Pacyer ra3oBbIX Harpy3ox.

UnxenepHas MeToAMKa pacueTa BaKyyMHOM
CHUCTEMBI TEXHOJIOTUYECKOT0 000PYAOBaHHUS.
Knaccudukanms BakyyMHOTO TEXHOJIOTHYECKOTO
obopynoBanust. OyHKIIMOHATbHAS CXeMa Pa0OTHI U
00BEKTHO-OPUEHTUPOBAHHAS MOJIENb BAaKyyMHOM
CHCTEMBI.

MeTtoarka NpOEKTUPOBAHUS BAKYYMHBIX CUCTEM
TEXHOJIOTHYECKOT0 000PYI0BaHHUSI.
IMpoexTupoBaHne BaKyyMHBIX CHCTEM C
pUMEHEeHUeM 0a3 TaHHBIX.

HwuskoBakyyMHast 3alIUTHAsI KaMepa JJIsi IPOKaTKH
OumMerauia. JlerazaliiOHHBIN MOTYJIb TMHUU
MIPOM3BOJICTBA CTAIBHBIX I10OJIOC C
ra30TepMUUECKUMH MOKPHITUSAMU. Pacuer u
MPOCKTHPOBAHHE.

/JTex/

ITK-1.1 IIK-
1.2 TIK-2.1
IK-2.2 TIK-
2.31IK-3.1
IK-3.2

JI1.1
€)!




4.2

Metoauka pacuéra BakyyMHo# cuctemsl /TIp/

ITK-1.1 IIK-
1.2 1IK-2.1
ITK-2.2 IIK-
23 1IK-3.1
I1K-3.2

J1.1
€)!

43

W3yueHne MaTepruaioB JCKIIMOHHBIX U
MpaKTU4eCKUX 3aHATHH. PaboTa Hax gomManHuMu
3aganusamu. [loaroroska k sxk3ameny. /Cp/
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IK-1.1 K-
1.2 TIK-2.1
ITK-2.2 IIK-
23 1IK-3.1
IK-3.2

J1.1
€)!

Paznen 5. OG6opynoBanue /sl NPOU3BOACTBA
MHOI'OCJIOHBIX MaTepuaioB 00padoTKoii
AaBJIeHHEM




5.1

TIpUHIUTIBI TOCTPOSHHUS TEXHOIOTHYECKAX CHCTEM.
MeToauKa IPOEKTUPOBAHHS TEXHOIOTHIECKHX
nuHuHA. OYHKIMOHAIIBHAS CTPYKTYpa 00BEKTHO-
OPHEHTHPOBAHHOH CHCTEMBI IIPOSKTUPOBAHUS Ha
ocHoOBe 0a3bl 3HaHUil. CucreMaTn3anus
MH()OPMAMOHHBIX UCCIICIOBAHUI IO MPOU3BOICTBY
MHOTOCIIOWHBIX METAJUTMYECKNX MAaTepHAIOB.
TexHoMOru4ecKast JJMHUS IS IPOU3BOJCTBA
MIPEIM3UOHHON CTaleMeTHOH POBOJIOKH.
OyHKIMOHANBHAS cXeMa paboThl TuHUH. OOBEKTHO
-OpPUECHTHPOBAHHASI MOJIENb 1 TEXHOJIOTUYECKAsT
cXeMa JIMHUH.

Konctpykuust Mmoayist neopMUpOBaHUS U CBApKU.
OyHKIMOHATBHAS cXeMa pabOThI 1 0OBEKTHO-
OPHEHTUPOBAaHHAS MOJEIb MOAYJIS.
MaremaTtrdeckast MOJIesIb y371a BBOJIa CEpIcUHHUKA B
pabouyro BaKyyMHYIO KaMmepy. Maremarmdeckas
MOZENb y371a BBIBOAA OMMETaNINUeCKOM
npoBoJoKH. VccienoBaHue U ONTHMHU3AIINS
KOHCTPYKLIUH MOJIYJISL.

Texnonoruuyeckast JMHHUSA JUIA IPpOU3BOJACTBA
MOJHOICH-METHOW MPSIMOYTOJIBHON TPOBOIOKH.
TexHonornueckoe 000CHOBaHUE CXEMBI U COCTaBa
060pymoBaHMs THHUK. MaTeMaThuueckas MOJIelb
Iporecca MEeKTPOIUIACTUYECKOM TPOKATKH
OMMETAJUTNYECKOM MPOBOJIOKH C
ANIEKTPOKOHTAKTHBIM HarpeBoM. MccrenoBanue u
ONITHMU3ALHS TEXHOJIOTHIECKUX ITapaMeTpOB
JIMHUH.

TexHONOTu4ecKast JINHUS IS TTOJTyISHHS
MHOTOCIIOWHBIX JICHT U3 HUKENS U €T0 CIIaBOB.
TexHoIOrNIeCkOe 0OOCHOBAHUE CXEMBI U COCTaBa
000pyIOBaHHMs JIMHUK. AJITOPUTMEL pacueTa u
BBIOOP 3JIEMEHTOB 000pYyIOBaHUS TUHUU U3 0a3
JIAHHBIX.

Moaynb 3IeKTpOIIacCTHIECKON MPOKATKH
TpCXCﬂOﬁHLIX JICHT C IPUMCHCHUEM
JNEKTPOKOHTAKTHOTO HarpeBa. OyHKIMOHATbHAS
cxema paboThl U 00BEKTHO-OPUEHTUPOBAHHAS
MOJIeNb MOy Is. MaTeMaTtuieckas MOJIelb
mpokatHoro mMoxayiisi. MccinenoBanue u
ONITUMU3ALMS MOJYJISl COEIMHEHNUS JICHT.
TeXHOIOTU4ecKast JIUHUS JUIS 0Ty ICHHSI
KOMITO3HIIIOHHBIX MaTepHajoB ¢ OCHOBOI U3
HICEB/IOCIUIABA «MOJIHOICH-MEIBY.
TeXHONOTUYECKHe OCHOBBI TPOCKTHPOBAHHUS JIHHUH.
Pa3paboTka MoJieny TMHUU U BBIOOP 000pYI0BaHUS
u3 6a3bl JaHHBIX. FIMUTAIIMOHHOE MOJICTUPOBAHIE
JIMHUH JUIS TOYyYESHUs] KOMITO3UIIHOHHBIX
MaTepHajoB TUMA «METaUI- METAIIOKEPAMHUKAy.
O0opynoBaHue I H30CTATHIECKOTO MPECCOBAHUSL.
IIpuHnmm neiicTBrst 1 yCTPOWCTBO H30CTATOB.
PacueT ocHOBHBIX TapaMeTpOB T'MJIPOCTATOB.
Pacuet 1 KOHCTpYUpPOBaHHE ra30CTaTOB.

/JTex/

ITK-1.1 IIK-
1.2 1IK-2.1
ITK-2.2 TIK-
2.3 1IK-3.1
[K-3.2

J1.1J11.2
Ol




52 MeTouka IpOeKTHPOBAHUS TEXHOJIOTHUECKAX 7 2 NK-1.1 TIK- | JI1.1 JI1.2

JIMHUH. 1.2 TIK-2.1 o1
PacuéT 1 npoekTupoBaHUs TEXHOJIOTHYECKUX ITK-2.2 IIK-

JIUHUH TS POU3BOJCTBA MHOTOCIOMHBIX 2.3T1IK-3.1
JICHTOYHBIX MaTEPHUAJIOB [IK-3.2

Pacuét 1 mpoekTUpOBaHUS TEXHOIOTHIECKUX
JIMHUH [T TPOU3BOJCTBA MHOTOCIOMHBIX
MIPOBOJIOYHBIX MAaTEPUAIIOB

PacuéT v KOHCTPYHPOBaHHE I'a30CTATOB

Mp/

53 N3ydenne maTepranoB JIEKIIMOHHBIX H 7 28 NK-1.1 TIK- | JIT.1 JI1.2
MPaKTUYECKUX 3aHATUH. PaboTa HaJg JOMaIIHUMHU 1.2 TIK-2.1 €)!
3aganusaMu. [loarotoBka k sx3ameny. /Cp/ [1K-2.2 TIK-

2.3 TIK-3.1
IK-3.2

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpocsl /151 caMOCTOSITeJIbHOM MOATOTOBKH K 9K3aMeHY (3a4€Ty ¢ OLleHKOii)

Bompocsr k 3auéty u rexymemy koarpomto (I1IK-1.1, ITK-1.2, [TK-2.1, TIK-2.2, [1K-2.3, [1K-3.1, TIK-3.2):
. TexHMKa MOJy4eHUs BaKyyMa.

. DekTpopa3psIHbIe BAKYyMMETPEI

. Kimaccuguxanus BakyyMHOTO TEXHOJIOTHYECKOTO 000pYIOBaHUS.

. MeToanka npoeKTUPOBAHUS BAKYYMHBIX CUCTEM TEXHOJIOTHYECKOT0 000pYI0BaHUS.

. BakyyMmHBIe 35IeKTpOIedH CONPOTHBICHHUS.

. YcrpoiicTBa A1 BBOJA BBIBOAA MEXAHU3MOB B BaKyyMHOE IIPOCTPAHCTBO.

. Teuenue raza B TpyOOnpoBOaax.

. [TapocTpyiiHbIe BaKyyMHBIE HACOCHI: BRICOKOBAKYYMHBIE H OyCTEpHEIE.

. I3MepeHust MoHBIX U MapluualIbHBIX JaBICHUN.

. BakyymHBIe Kamepel.

. BakyyMHBIe KOHCTPYKIIMOHHBIE MaTE€pUaIbL.

. TpeboBaHus K cUCTEMe HarpeBa M3/Ieui.

. Koxxyxu u ¢yTepoBka 31eKTporeueii.

. YcTpoiicTBa [u1sl mepeMeleHus MeTaia.

. O6opynoBaHue JUIs MEKTPOHHO-ITY4€BOr0 U JIyYHCTOrO Harpesa.

. CoennHEeHHE U COTTIACOBAHHME BAKYYMHBIX HACOCOB.

. HuskoBakyyMmHas 3amuTHas Kamepa JJisl IPOKaTKu OuMeTaia.

. TexHONOTHMYECKAS JIMHUS IS TIPOU3BOACTBA MOJINO-IEH-MEJHOH PSIMOYTOJIBHON TIPOBOJIOKH.

. UccnenoBanye 1 ONTUMHU3ALMS TEXHOJIOTHYECKUX MTapaMeTPOB JIMHHU.

. TexHoNOTMYECKas JIMHUS IJIS1 TTIOJTy4YSHHUS MHOTOCJION-HBIX JIEHT U3 HUKEJIS U €0 CIUIABOB.

. Monymb aneKTpomIacTHYeCKON IPOKATKA TPEXCIOMHBIX JIEHT C IPUMEHEHHEM JIEKTPOKOHTAKTHOTO HarpeBa.
. TexHONOTHYECKAS JIMHUSL 1S TIOJTyYEHHUS KOMITO3UIIM-OHHBIX MaTEPHAJIOB C OCHOBOM M3 IICEB/IOCIIIIABA «MOJIUOICH-MEIIbY.
. O6opynoBaHue I U30CTATUYECKOTO IIPECCOBAHMSL.
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5.2. Ilepeuens padoT, BHINOJIHAEMBIX N0 JUCHUILINHE (MoayJ10, npakTuke, HUP) - acce, pepepaTsl, npakTHUeckue u
DacYeTHO-rpadpyecKye DA0OTEL, KVDCOBEIC DA0OTEL IDOCKTEI M 1D,

KonrponbHas pabora - pazgens 1,2 (TIK-1.1, ITK-1.2, TIK-2.1, T1K-2.2, TIK-2.3, T1K-3.1, [IK-3.2)
Jomamraee 3amanue 1 pazmen 3 (ITK-1.1, TIK-1.2, T1K-2.1, [TIK-2.2, TIK-2.3, [1K-3.1, I[T1K-3.2)
Jomainee 3ananue 2 paszaenst 4 u 5 (ITIK-1.1, [TIK-1.2, TIK-2.1, 1IK-2.2, TIK-2.3, T1K-3.1, TIK-3.2)

5.3. OueHouyHbIe MaTepHAaJIbI, HCMOJIb3yeMble /sl IK3aMeHa (onucaHue OMJ1eTOB, TECTOB U T.II.)

B kauecTBe MPOMEKYTOIHOTO KOHTPOJIS MPEAYCMOTPEH 3a4ET C OLCHKON
Buser BKIIIOYaeT [Ba TEOPETUUCCKUX BOMIPOCA U PEILICHHE 33/1a4, pa30HpacMbIX HA MPAKTHYCCKUX 3aHATHSX.
Buners! xpansarcs Ha kadenpe.

5.4. MeToauKa OLeHKH OCBOCHHs JUCHHILINHBI (MoayJisi, npakTtuku. HUP)

HpOMe)KyTO‘IHaSI aTTecTalus 0 JNCHUIUIMHE MIPEAYCMOTPECHA B (bopMe 3auéra

Jns nonycka K 3a4€Ty HeoOXOIMMO BBHIITOJTHEHHE CIEAYIONINX yCIOBHHA:

1. PerynsipHoe nocenieHue JeKINOHHBIX U MPAKTUYECKUX 3aHATUN

2. BhINOTHEHUE BCEX MPETYyCMOTPEHHBIX MO TUCHHUIUIMHE KOHTPOJIBHBIX MEPOIPHSTHI

3. BeinosiHeHUE | 3alIuTa OTYETOB 10 Ja00paTOpHBIM padboTaM

IMpu caade pacyeTHO-rpaduIecKoil paboThl MPEAYCMOTPEHA CHCTEMA OLICHUBAHMUS M0 MATHOANBHOI CHCTEME.

Jns yenemsoit cnaun PI'P Heo0X01uM0O TpaMOTHO U BEPHO OTBETUTD Ha 2 TEOPETHYECKUX BONPOCA WM | TEOPETHIECKHI BONPOC H
peUInTh 3a/1ady.




[Ikana oneHMBaHUs 3HaHUI 00yyaromuXcs Ha IK3aMEHe:

O1eHKa «OTIMYHOY» - 00yUarOUINICS OKa3bIBaeT NIyOOKHEe, HCUEPIIBIBAIONINE 3HAHKUS B 00beMe MTPOHICHHOM MpOrpaMMBl, YBEPEHHO
JICHCTBYET 110 MPUMEHEHUIO NOJTY4YEeHHBIX 3HAHUK Ha MPAKTUKE, IPAMOTHO U JIOTHYECKU CTPOMHO H3JIaraeT MaTepHuall Ipu OTBETE,
yMmeeT (OpMYIIHPOBATE BBIBOJBI M3 H3JI0KEHHOTO TEOPETHIECKOT0 MaTepralia, 3HaeT JONOIHUTEIFHO PEKOMEH/I0OBaHHYTO
JUTEpaTypy.

O1eHKa «XOPOIIOY - 00yYaroIuiics NOKa3bIBaET TBEP/bIE U JIOCTATOUHO MOJIHbIE 3HAHUS B 00beMe MPOIEHHOH POrpaMMbl,
JIOIYCKaeT He3HAYNTEIbHbIE OIIMOKH ITPY OCBEIIEHUH 3aJaHHBIX BOIPOCOB, TPABIIBHO JEHCTBYET 110 IPUMEHEHHIO 3HAHUH Ha
MPaKTUKE, YETKO M3JIaraeT MaTepHal.

O1eHKa «yIOBIETBOPUTEIBHOY - 00yUatONIniics TTOKa3bIBAET 3HAHKS B 00beMe MPOHIEHHOW IIPOTrPaMMB], OTBETHI H3JIaraeT XOTs U ¢
omMOKaMH, HO YBEPEHHO HCIPABIISIEMBIMH HOCIIE JOTIOJHUTENBHBIX U HABOSIIUX BOIIPOCOB, IIPABUILHO ICHCTBYET IO IPUMEHEHUIO
3HAHUI Ha MPAKTHKE;

OreHKa «HEYAOBIETBOPUTEIHLHOY - O0YUAIOIIHIACS JOIyCKaeT IpyOble OMNOKU B OTBETE, HE MOHMUMAET CYITHOCTH H3J1araeMoro
BOIIPOCA, HE yMEET IIPUMEHSTh 3HAHHS Ha ITPAKTUKE, JACT HETIOIHBIE OTBETHI HA JJOMOJHHUTENILHBIC U HABOSIIHE BOTIPOCHI.

O1eHKa «HE SIBKa» — 00YYaroLIUiics Ha SK3aMEH He SBUJICS.

Bo3moxkHO npocTaBieHHe OLEHKH 32 9K3aMEH Ha OCHOBE OLIEHOK KOHTPOJIbHBIX MEPOIPUATHH ceMecTpa

PesynbTar 0cBOGHUS KOMIIETEHIMH (YacTeil KOMIETEHIINN) yCTaHABIMBAETCS CIIEIYIOIMM 00pa3oM:
Onenka «OrnnyHo» - Komnerenuust chopMupoBaHa.

Onenka «Xopomo» - Komnerenuus copmupoBana.

Onenka «Y oBIeTBOPUTENbHO» - KoMrieTeHIust copMupoBaHa.

Onenka «HeynoBnerBoputenbHO» - KomnereHuus He chopMupoBaHa.

Kputepuu orieHKH BBIIOIHEHUS pacdEéTHO-Irpaduueckoit paboThl U JOMAIIHEro 3a1aHus:

- OIICHKA "OTJIMYHO" BBICTABIIAETCS CTYJCHTY, €CIIM OH BBIITOJHHII PEIICHHUE B IIOJIHOM 00bEME, XOPOILIO apIyMEHTUPYET X0/
pelIeHus ¥ MPUMEHEHUs] OCHOBHBIX pacyeTHBIX GopMyIT; TpadiuecKast 4acTh 3aaHHs OXBAaTHIBAET OCHOBHBIC PACUETHBIE SJIEMEHTHI
U JJaeT MOJHOE IPEICTaBICHUE O METOJUKE PacueTa,;

- OLIEHKa "XOpOomI0" BBICTABIISIETCS CTYACHTY, €CII OH BBIIIOJHUII PEICHUE B IIOJTHOM 00beMe C HEOOIBIINMH ITOIIPABKaMH, XOPOILIO
apryMEHTUPYET XOJ PEIIeHUs U IPUMEHEHHS OCHOBHBIX pacyeTHBIX HopMyI; rpadudeckas 4acTh 3alaHUsl OXBATHIBAET OCHOBHBIE
pacdeTHbIE 3JEMEHTBI U AAET IPEJCTaBICHUE O METOIUKE PacueTa;

- OIICHKa "y/10BJIETBOPUTENILHO" BBICTABIIAETCS CTYJEHTY, €CIIM OH BBIIIOJHHUII PEIIEHUE TI0 OCHOBHBIM IO3UIUAM METOIUKH C
HeOOIBIINMHY IONPaBKaMU, HE BCErJa apryMEHTUPYET X0 PEIICHUS U IPUMEHEHHS. OCHOBHBIX PACUeTHBIX (OopMyJI; rpaduueckas
4acTh 33/1aHUs OXBATHIBAET TOJIHKO YaCTh PACUETHBIX JIEMEHTOB U J1aeT o0I1ee MpeICTaBIeHNEe O METOJUKE pacyera;

- OLIEHKa "HEYAOBJIETBOPUTEILHO" BBICTABISIETCS CTYIEHTY, €CJIM OH BBIIONHII pelieHne B 00mmeM Buie (OTACNbHBIE PacueTHBIE
3JIEMEHTBI)C MOTIPaBKaMM; He apryMEHTHUPYET X0/ PELICHUS] U IPUMEHEHUSI OCHOBHBIX PacUeTHBIX (OpMyII; rpaduyeckas 4acTh
3aJJaHMs OXBATHIBAET MEHBIIYIO YaCTh PACUETHBIX 3JIEMEHTOB; JIa€T HEKOMIIETEHTHbIE CYXK/I€HHS [10 METOIMKE BBIIIOJIHEHUS pacyera.

6. YHEBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas anreparypa

6.1.1. OcHoBHas quTEpaTypa

ABTODHI, 3arnaBue Bubnmoreka M3narenscTBO, TO1
JI1.1 [Koxwuros JI.B., TexHonorn4yeckoe BakyyMHoe | JIEeKTpOHHBIN KaTajuor Mocksa Pyna u meranisi, 2001
3apanun A 1O, obopynoBanue.Hactbl.
Unuenés 10.A. Baxyymusie cuctemsl
TEXHOJIOTHYECKOT O
000py10BaHMsA: YUEOHUK
JI1.2 |[Koxwuros TexHoI0rn4ecKoe BakyyMHOK [ DJIEKTPOHHBIN KaTaaor Mocksa U3n.Jlom "Pyna u
JI.B.,3apanun obopynoBanue.Hactp 2. metaisr”, 2002
A JO.,YnueneB H.A. |Pacder un npoexktupoBanue
Kosxuros BaKyyMHOI'O
JI.B.,3apamun TEXHOJIOTHYECKOTO

A.JO.,YUnuene H.A. |oOopynoBanus: yueOHUK

6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIHOHHOM ceTH « AHTepHET»

TexHonorunyeckoe BakyyMHoe ooopynoBanue, JI.B.  |http://elibrary.misis.ru/action.php?
91 |Koxuros u ap. - Kypek 2014r. kt path_info=ktcore.SecViewPlugin.actions.document&fDocument
1d=11804

6.3 Ilepeuens mporpaMMHOro odecnevyeHust

I1.1 |- MS Office

1.2 |- LMS Canvas

1.3 |- MS Teams

1.4 |- OC Windows




6.4. Ilepeuenb MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM M NPOodeccHoHAIbHBIX 023 JaHHBIX

U.1 [Hayunas snekrponnas oubnuorexa eLIBRARY.ru — URL: https://elibrary.ru/
N.2 |Hayunas snekrponnas oubmuorexka MUCHUC - URL: http://elibrary.misis.ru/login.php
3 OnexrponHas oubnuoreunas cucrema (9bC) — «YHuBepcuterckas Oubnuoreka oHNaiiH» OTKPBITBINA KPYTIIOCYTOUHBII

JIOCTYII Yepe3 UHTEPHET ¢ perucrpaiueil B OndarnoTeke 1 BBoaoM napoiisi.- URL: http://biblioclub.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue OcHarienue
2 TexHonoruyeckoe BaKyyMHOE|KOMIIBIOTED, IPOEKTOP, IKPaH, HHTEPAKTUBHAS JOCKa
00opymoBaHHe KOMIIIEKT  TeMaTHYeCKHX  Mpe3eHTalli, JOCTyNm K

8. METOAUYECKHE YKA3AHUSA JJIS1 OBYYAIOIIIUXCA

1. IlocemaTs Bce BUBI 3aHATHH.

2. CBOEBPEMEHHO 3apErUCTPUPOBATHCS HA PEKOMEHJOBaHHbIE AIeKTPOoHHbIE pecypcbl -LMS Canvas u MS Teams.

3. IIpy BOSHUKHOBEHUH JIFOOBIX BOIIPOCOB 110 COAEPHKAHUIO Kypca U OpraHu3alluy paboThl CBOEBPEMEHHO 00PaILaThCs K
mpenoaBareto (B 4achbl OYHBIX KOHCYNbTalMid, yepe3 MS Teams wiu LMS Canvas).

4. AxTuBHO pabOTaTh ¢ HOPMATHUBHO-IIPABOBBIMU 0a3aMU CaliTOB, HAXOASAIIUMCS B OTKPBITOM JOCTYIE B ceTU MHTepHeT.

5. ImeTh OCTYI K KOMIIBIOTEPY, MOJAKIIIOYEHHOMY K ceTi MHTepHeT.

KauecTBeHHOE OCBOCHHUE MUCIMIUIMHBI BO3MOYKHO TOJIBKO IIPU CUCTEMATHYECKOH CaMOCTOSITENILHOM paboTe, YTO MOAACPKUBACTCS
cucreMoit Texymielt arrectauu Ha LMS Canvas.

JlononHUTENbHAS TUTEpaTypa (C IUTEpaTypoit MOKHO paboTaTh Ha Kadeape B 4achl KOHCYIbTauu u CP)




