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Pabouas nporpamma oro0peHa Ha 3aceaHuu Kadeapsl

TexHOJIOTHH U 000Py10BaHHUS 00PAOOTKH METAJIOB AaBJIeHHEM

IIpotokon ot 26.06.2021 1., Ne10

3aB. kadenpoit Camyces C.B.



1. HEJIX X 3AJAYH OCBOEHUA

1.1(O3HaKkOoMUTE ¢ IPUHIMIIAMHU JEHCTBHUSA 1 KOHCTPYKTHBHBIMHE OCOOSHHOCTSIMH y3JI0B, MEXaHU3MOB H CHCTEM
TEXHOJIOTHYECKOTO BAKYyMHOT'0 000pYy/J0BaHHsI METAJUTypIUYe€CKOM MPOMBIIIIIEHHOCTH.

1.2(HayunTs aHanM3upOBATH 10 YEPTEKY M IO TOTOBOH KOHCTPYKIMH AKCIUTyaTAMOHHYIO HaJEKHOCTh JIETAIN WK y3J1a
BaKyyMHOI'0 000pYA0BaHUS;

1.3[HayuynTh METOIMKE pacueTa U MPOSKTUPOBAHMUS BAKYyMHBIX CHCTEM M MOJIYyJIeH TEXHOJIOTHUECKUAX arperaToB U JIUHUI 1S
METaJUTypru4ecKoi MPOMBIIIIEHHOCTH.

2. MECTO B CTPYKTYPE OBPA30OBATEJBbHOM INPOT'PAMMBI

Huxn (pasgen) OIT: |E1.B.ZIB.08

2.1|TpedoBaHus K NpeABaPUTEILHOI OATOTOBKE 00y4aKOIIErocs:

2.1.1|MaruHbl ¥ arperaThl Ui TPOU3BO/ICTBA IIBETHBIX U YEPHBIX METAIIIOB

2.1.2|HanéxHOCTh U OCOOCHHOCTH IKCILTYyaTalluH METAILTYPTUUECKOT0 000pyI0BaHHs TPYOHBIX IIEXOB

2.1.3|IToabEMHO-TPAHCIIOPTHBIE MAIIIMHBI

2.1.4|TIpon3BoACTBEHHAS MIPAKTHKA

2.1.5|/leTanu MaluH U OCHOBBI KOMITBIOTEPHOTO KOHCTPYHUPOBAHUS

2.1.6|MaremaTuka

2.1.7|Teopus MEXaHU3MOB U MaIllUH

2.1.8|Pusnka

2.2| AucuunianHbl (MOIYJIM) U MPAKTHKH, JJIs1 KOTOPBIX 0CBOCHHE TAHHOM TUCHUILIMHBI (MOIYJIs1) HEOOXO0AMMO KaK
npealecTByoLiee:

2.2.1|HayuHo-uccienoBaTenbckas padbora

2.2.2| Texaudeckoe 00CITyKUBAHUE H PEMOHT 000PYIOBaHHUS

2.2.3|TToaroroBKa K Npoueaype 3aluThl U mponenypa 3aumtsl BKP

2.2.4|[IpenaumnioMHast IpaKTUKa

3. PE3YJIbTATBI OBYYEHMUS 11O JUCHHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSIMHA

IK-1.2 : yMeHue MOAeIMPOBATH TeXHHYeCKHE 00beKThHI M TEXHOJIOTHYeCKHE NMPOLecChl ¢ UCMOJIb30BAHHEM CTAHIAPTHBIX
NMAKETOB U CPeCTB ABTOMATH3HPOBAHHOTO NPOEKTHPOBAHNS, FTOTOBHOCTHIO MPOBOAUTH IKCIIEPUMEHTHI MO 32aHHBIM
MeTOIUKAM ¢ 00padoTKOI 1 aHAJIHU30M Pe3yabTaTOB

3HaTh:

IMK-1.2 -31 MeToapl MOJETHPOBAHKS TEXHUIECKHX OOBEKTOB M TEXHOJOTUYECKHX MPOLECCOB C UCIOIb30BAaHUEM CTAaHIAPTHBIX
MAKETOB M CPECTB aBTOMATH3UPOBAHHOTO MPOSKTUPOBAHHMS, CIIOCOOBI MPOBEICHHSI SKCIIEPUMEHTOB 10 331aHHBIM METOJIMKAM C
00paboTKOI 1 aHAIN30M PE3yJIbTAaTOB

IIK-1.2 -32 METOAblI MOJACIIUPOBAHNUA TEXHUYECKUX OOBEKTOB U TEXHOJOTHYECKUX IpouecCoOB € UCIOJIb30BAHUEM CTAHAAPTHBIX
TMaKE€TOB ABTOMATU3UPOBAHHOI'O IPOCKTHPOBAHUA, CITOCOOBI MPOBCACHUSA OKCIIEPUMEHTOB 110 3alaHHBIM METOAUKaM

IIK-1.2 -33 METOAblI MOACIIUPOBAHNUA TEXHUYCCKUX O0BECKTOB U1 TEXHOJOTHYECKUX IpoueCcCOB € UCIOJIb30BAHUEM CTAHAAPTHBIX
TaKE€TOB aBTOMAaTU3UPOBAHHOT'O ITPOCKTUPOBAHUA

OIIK-3.1: 3HaHHe OCHOBHBIX METO/I0B, CIIOCO00B U CPEICTB NOJy4eHH s, XPaHEHHUs], TepepadoTKu HHGOPMALUH, yMEHHEM
HCIO0JIb30BaTh /15 PelleHHs] KOMMYHUKATHBHBIX 32/1a4 COBPEMEHHbIe TEXHUYECKHE CPeACTBA U HHPOPMALHOHHbIE
TEXHOJIOTHH C HCIOJIb30BAHNEM TPAAULMOHHBIX HOocUTe el nHdopManuu, pacnpeaeJeHHbIX 0a3 3HAHUI, a TaKKe
HHPOPMANNH B I1002TbHBIX KOMIBIOTEPHBIX CETHAX

3HaTh:

OIIK-3.1-33 ocHOBHbIE METOIbI, CIIOCOOBI M CPECTBA MIOTYUCHHUS, XPaHSHNUS, IepepadoTKH NH(OPpMAIN

OIIK-3.1-32 ocHOBHBIE METOIBI, CIIOCOOBI M CPEIICTBA MOTYUSHHUS, XPaHSHUs, TIepepaboTKH HHYOPMAIHH, a TaKKe HCTOYHUKH
nHdopMaK B II00aNbHBIX KOMIBIOTEPHBIX CETAX M0 TEXHOIOTMYECKOMY BaKyyMHOMY 000pYJOBaHHUIO

OI1K-3.1-31 ocHOBHBIE METO/IBI, CIIOCOOBI M CPECTBA MOJIyUCHHs, XPaHEHHS, TepepaboTKu HHPOPMAIHK, paclpelielieHHbIC 0a3bl
3HaHUM, a TAKKE UICTOYHUKA HHPOPMALIUK B TII00ATBHBIX KOMITBIOTEPHBIX CETSX 10 TEXHOJIOTHYECKOMY BaKYyMHOMY 000Dy IOBAHUIO

OIIK-1.1: ¢cmoco0HOCTH K MPHOOPETEHMIO € 00BN CTENMEHBI) CAMOCTOATEIHLHOCTH HOBBIX 3HAHHU € MCMOJIb30BAHNEM
COBpPEMEHHBIX 00Pa30BaTEIbHBIX M HHPOPMANMOHHBIX TEXHOJIOT Hi

3HaTh:

OIIK-1.1-31 criocoObl npuoOpeTeHust ¢ OOJIBIION CTENEeHbI0 CAMOCTOATEILHOCTH HOBBIX 3HAHUHN C UCIIOJIb30BAaHUEM COBPEMEHHBIX




06pa30BaTeJ'II>HI>IX u I/IH(I)OpMaHI/IOHHI)IX TEXHOJIOTUH

OI1K-1.1-32 ciocoObl proOpeTeHusi ¢ OOJBIION CTETIEHBI0 CAMOCTOSTEIIFHOCTH HOBBIX 3HAHUH C WCIIOJIb30BAHUEM COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOJIOTHI

OITK-1.1-33 criocoObl pHOOpETeHUsT ¢ OOJIBIIIOI CTENEHBIO CAMOCTOATEILHOCTH HOBBIX 3HAHUH

OIIK-3.1: 3HaHUe OCHOBHBIX M€TO/I0B, CIIOCO00B M CPEACTB MOJIyYeHHsl, XpaHeHHUs, lepepadoTKku HHPOPMALMH, YMEeHHEM
HCIOJIb30BATh /15 PelieHus KOMMYHUKATHBHBIX 332124 COBPeMeHHbIe TeEXHUYECKHEe CPeACTBa U HH(pOpManOHHbIe
TEXHOJIOTHH C HCMOJIb30BAHNEM TPAAULMOHHBIX HOocUTe el nuHopmManuu, pacnpeaejeHHbIX 0a3 3HAHUH, a TAaKKe
HHPOPMALMH B IJ100aJIbHBIX KOMIBIOTEPHBIX CETAX

YMmerb:

OI1K-3.1-VY3 nosyuaTh, XpaHUTb, TIepepadaThiBaTh HHPOPMAIIUIO O TEXHOJIOTHYECKOMY BaKYyMHOMY 00OPY/IOBaHHIO

IIK-1.2 : yMeHHe MO THPOBATh TeXHHYeCKHe 00bEeKTHI H TEXHOJIOTHIECKHE MPOIeCcChl ¢ HCMOJb30BAHHEM CTAHAAPTHBIX
NAKeTOB U CPeCTB ABTOMATH3HPOBAHHOI'0 IPOEKTUPOBAHMSI, TOTOBHOCTHIO IPOBOAUTH IKCIIEPUMEHTBI 110 32JaHHBIM
MeTOJUKAM ¢ 00pab0oTKOI U AHAJIM30M Pe3y/1bTATOB

YMmerb:

IIK-1.2 -y2 YMETb MOACIINPOBATh TEXHUYCCKUC 00BEKTHI M TEXHOJIOTHUECKHE IIPOUECCHI C UCITOJIB30BAHNEM CTAaHAAPTHBIX MMaKETOB
ABTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUA, IPOBOAUTH OKCIIEPUMEHTEI 110 3aTaHHBIM MCTOAUKaM

MK-1.2 -Y3 yMeTh MOAENIUPOBATh TEXHUIECKHE OOBEKTHI i TEXHOJIOTHIECKUE MPOLIECCH C MCIIOIb30BAHUEM CTAaHIAPTHBIX ITAKETOB
aBTOMAaTH3HPOBAHHOTO ITPOEKTHUPOBAHUS

[IK-1.2 -Y1 ymMeTb MOAETMPOBATh TEXHUYECKUE OOBEKTHI U TEXHOJIOTHYECKUE MPOLECCHI C HCIOJIB30BAHUEM CTaHAPTHBIX MTAKETOB U
CPE/ICTB ABTOMaTH3UPOBAHHOTO MPOEKTHPOBAHMUS, POBOIUTE SKCIIEPUMEHTHI 10 331aHHBIM METOINKAM ¢ 00pabOTKOH 1 aHAIN30M
PEe3yJIbTaTOB

OIIK-3.1: 3HaHue OCHOBHBIX METO/I0B, CIIOCO00B H CPEACTB MOJy4YeHHUsI, XPaHEH NS, TepepadoTK uH(popMannu, yMeHHeM
HCIIOJIb30BATh /1JIs1 PelieHHs KOMMYHUKATHBHBIX 32124 COBPeMEHHbIe TEXHHYECKHeE CPeICcTBa H HHPOPMAIIMOHHBIE
TEeXHOJIOTHH € UCMO0JIb30BAHUEM TPATUIMOHHBIX HOCUTe el nHpopManuu, pacnpeaeeHHBIX 0a3 3HAHUH, a TAKKe
HHPOPMANMH B IJ100aJIbHBIX KOMIBIOTEPHBIX CETAX

YMmers:

OIIK-3.1-Y2 nony4ars, XpaHuTh, iepepadaTeiBaTh HHOOPMALIUIO, PAaCIpeIeIeHHbIC 0a3bl 3HAHUI 10 TEXHOJIOTHYECKOMY
BaKyyMHOMY 000pY/JIOBaHHIO

OIIK-1.1: cioco0HOCTH K MPHOOPETEHHIO ¢ 00JIBIIOH CTeNEeHbI0 CAMOCTOATEILHOCTH HOBBIX 3HAHN € MCNOJIb30BaHNEM
COBpPeMEHHBIX 00Pa30BaTeIbHBIX H HHGOPMAIMOHHBIX TEXHOJIOTHit

YMeTh:

OITK-1.1-Y3 npuobperats ¢ OOJIBIION CTEICHBIO CAMOCTOATEILHOCTH HOBBIC 3HAHHS

OI1K-1.1-Y1 npuobperars ¢ OOJIBIION CTENEHBIO CAMOCTOSATEIILHOCTH HOBBIE 3HAHHS C HCIIOJIB30BAHUEM COBPEMEHHBIX
00pa3oBaTeIbHBIX M MHOOPMAITHOHHBIX TEXHOJIOTHI

OIIK-1.1-Y2 npuobpeTath ¢ OOJBIION CTENEHBIO CAMOCTOSATEIHFHOCTH HOBBIEC 3HAHUS C HCITOJIE30BAHUEM COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOJIOTHIA

OIIK-3.1: 3HaHHe OCHOBHBIX METO/I0B, CIIOCO00B U CPEJICTB MOJIy4eHHs], XPaHeHHUs, NepepadoTku HHGoOpMauH, yMeHHeM
HCIOJIB30BATH /ISl pelleHUs KOMMYHHKATHBHBIX 3a/1a4 COBPEMEHHbIE TeEXHUYECKHE CPeACTBAa U HHGOPMAIHOHHbIE
TeXHOJIOTHH € MCIOJIb30BaHNEM TPATULMOHHBIX HOCHTeIeil HH(popManuu, pacnpeaeleHHbIX 0a3 3HaHMIi, a TaKkKe
uHGOpPMaHH B IJ100aJIbHBIX KOMIBIOTEPHBIX CETSX

YMern:

OIIK-3.1-Y 1 nomny4arts, XpaHHUTh, IepepadaThIBaTh HHOOPMALHIO, pachpeelieHHble 0a3bl 3HAHUIM, a TAKKe UCTOYHUKY UHHOPMAIHN
B II00aJTbHBIX KOMITBIOTEPHBIX CETSIX 110 TEXHOJIIOTHYECKOMY BaKyyMHOMY 000PYIOBaHHIO

MK-1.2 : yMeHHe MO/1eJIMPOBATh TEXHHYECKHE 00BEKTHI M TEXHOJIOTHYECKHE MPOIECCHI C UCMOJIb30BAHMEM CTAHAAPTHBIX
MaKeTOB H CPEJACTB ABTOMATH3HMPOBAHHOT0 MPOEKTHPOBAHUSL, TOTOBHOCTHIO MPOBOINTH IKCIIEPUMEHTHI 10 33IaHHBIM
MeTOAUKAM ¢ 00padoTKOM M aHAJTU30M Pe3yJbTaTOB

Buaanern:

[IK-1.2 -B1 ymeHneM MOJIETUpOBATh TEXHUYECKHAE OOBEKTHI U TEXHOJIOTHYECKUE MPOIIECCHI C HCIIOIB30BAHUEM CTAHAAPTHBIX MAKETOB
U CPEJICTB aBTOMaTHU3MPOBAHHOI'O IIPOEKTUPOBAHUS, IPOBOJUTH SKCIIEPUMEHTSHI 10 33JJaHHBIM METOAUKAM ¢ 00paOOTKON M aHATIM30M
pe3yJIbTaToB

[1K-1.2 -B2 ymeHHeM MOAEINPOBATH TEXHNYECKHE 00BEKTHI X TEXHOIOTHYECKUE MPOLIECCH C HCIIOIB30BAHUEM CTaHIapTHBIX AKETOB
aBTOMAaTH3HPOBAHHOTO ITPOEKTHUPOBAHUS, IPOBOJUTH SKCIIEPUMEHTBI 110 33aHHBIM METOIUKAM

[IK-1.2 -B3 ymMeHHeM MOJAEIUPOBATh TEXHUIECKHE 00BEKTHI M TEXHOJIOTUUECKUE MPOLIECCHI C KCIOIB30BaHIEM CTaHIAPTHBIX MAKETOB
aBTOMAaTU3UPOBAHHOTO NTPOEKTUPOBAHUS




OIIK-3.1: 3HaHHe OCHOBHBIX METO/I0B, CIIOCO00B U CPEJCTB MOJIy4eHHs], XPaHeHHUs], MepepadoTku nHGOpMauH, yMeHHEM
HCIOJIb30BATD /151 PellleHHs] KOMMYHUKATHBHBIX 32/1a4 COBPeMeHHbIe TeXHUYeCKHe CPeACTBAa U HHPOPMALMOHHbIE
TEeXHOJIOTHH C HCIOJIb30BaHNEM TPATUIMOHHBIX HOCHTeIeil HH(popManuu, pacnpeaejeHHbIX 0a3 3HaHMIi, a TaKKe
HHpopManuHu B I1100a1bHBIX KOMIbIOTEPHBIX CETAX

Baagers:

OIIK-3.1-B3 Brazmets cioco6aMu MojaydaTh, XpaHUTbh, TIepepadaThIBaTh HHPOPMALIUIO 110 TEXHOJIOTHIECKOMY BAKYYMHOMY
000pyI0BaHHIO

OIIK-3.1-B2 Bianets cniocobaMu 1moiyyaTh, XpaHUTh, epepadaThiBaTh HHPOPMALIUIO, pacIpeelicHHbIC 0a3bl 3HAHUN 110
TEXHOJIOTHYECKOMY BaKyyMHOMY 000pY/I0BaHUIO

OIIK-3.1-B1 Bnazmets cioco6aMu MojIydaTh, XpaHUTbh, IepepadaThIBaTh HHGOPMAIHIO, paclpe/ieieHHbIe 0a3bl 3HAHUH, a TAKKe
WUCTOYHHMKU HHPOPMALUK B INI0OATBHBIX KOMIBIOTEPHBIX CETSX 10 TEXHOJIOTHIECKOMY BaKyyMHOMY 000pYXOBaHHIO

OIIK-1.1: cmocoOHOCTH K IPHOOPETEHHIO ¢ GOIbINO0I CTENEHBIO CAMOCTOATEIHLHOCTH HOBBIX 3HAHUH ¢ HCI0JIH30BAHAEM
COBpPEMEHHBIX 00Pa30BaTEIbHBIX M HHPOPMANMOHHBIX TEXHOJIOT Hi

Baagers:

OIIK-1.1-B1 cocobamu HpI/IO6p€T€HI/I$[ ¢ 0OJIBIION CTEIICHBIO CAMOCTOSTEILHOCTH HOBBIX 3HAHHH C HCIIOJIb30BaHHEM COBPEMECHHBIX

00pa3oBaTeIbHBIX M MHOOPMAITMOHHBIX TEXHOJIOTHI

OIIK-1.1-B2 cioco6amu puoOpeTeHuss ¢ OOJIBIIOHN CTENEHBI0 CAMOCTOSITEIIbHOCTH HOBBIX 3HAHHMH C HCITOJIb30BAHUEM COBPEMEHHBIX

00pa30BaTEIbHBIX TEXHOJIOTHIMA

OIIK-1.1-B3 cnocobamu puoOpETeHUsT ¢ OOJBIION CTEMEHBI0 CAMOCTOSITEILHOCTH HOBBIX 3HAHUH

4. CTPYKTYPA U COOEP)KAHUE

Kon HaumenoBanue pa3nesioB u TeMm /Buj 3ausatusi/| Cemectp / | YacoB | Komneren- |Jluteparypa u| Ilpumeuanue

3aHATHS Kypce o 3J1. pecypesl

Pa3nen 1. TeopeTrnueckne 0oCHOBBI BAKYYMHOI

TeXHUKH
11 Brenenue. Mcropus u nepcrekTUBbI pa3BUTHUS 7 3 OIlK-1.1 J1.1,J12.1
BaKyyMHOH TexHUKH. OCHOBHBIE 00MacTH OIlK-3.1
MIPUMEHEHUS BAKYYMHOU TEXHOJIOTUH. 3aauul U IK-1.2

coJiepKaHue Kypea
OCHOBHBIE CBEJICHUS 13 MOJIEKYJISIPHO-
KWHETUYECKOil Teopuu ra3oB. JlaBineHue rasa,
€IMHULBI u3MepeHus. ['a3oBbie 3akOHBI: bpoiins-
Mapuorra, I'eii-JTtoccaka, JansTona. CpenHsist JyimHa
CBOOOTHOTO ITyTH MOJIEKYJI

Teuenwue raza B TpyOOnpoBoaax. Pexxumsl TeueHus
ra3oB. ConpoTHBIICHNE TEUCHUIO U MIPOITyCKHAs
CHOCOOHOCTH TPYOONPOBOIA TIPH PA3IUIHBIX
peXUMax TEUEHUs: JAMUHAPHOM M MOJIEKYJISIPHOM
pexxumax. ConpoTHBIIEHHE KOPOTKOTO
TpydompoBoaa. [IpomyckHas cnocOOHOCTb CHCTEMBI.
TexHuka noxydenus Bakyyma. Knaccudukanus u
o0nacTy JeUCTBHS BaKyyMHBIX HACOCOB.
MexaHnuecKre BaKyyMHBIE HACOChI C MACIISTHBIM
YIUIOTHEHHUEM: IIJIACTUHYATO-POTOPHEIE,
TUIACTHHYATO-CTATOPHBIE U TIOJTYHKEPHBIE.
ITapocTpyiiHble BaKyyMHBIE HACOCHI:
BBICOKOBAaKyyMHBIE U OycTepHbIe. AICOPOIIMOHHBIE
Hacochl. ['erTepHble HacoCkl. MarHuTHbBIE
3JIEKTPOPA3PSATHBIE HACOCHI.

BakyymHslie noBymiku. MaciooTpaxareny.
OnTHYeCKH TIIOTHBIC MEXaHUYECKUE JIOBYILIKH -
BOJIOOXJIAKIAEMbIE 1 HU3KOTEMIIEpaTypHBIE.
AHTUMHUrpanuonssie 6aprepsl. @opBaKyyMHbIE
JIOBYIIKH - aICOPOLIMOHHBIE X BEIMOPAKHUBAIOIIIHUE.
M3mepenus NOIHBIX U TapLUUANbHBIX JaBICHUH.
Knaccudukanus Bakyymmerpos. O6nacTu 1aBieHuid,
U3MepsieMbIe BAKYYMMETpPaMHU: KHUKOCTHbIE,
KOMIIPECCUOHHBIE, TEIIOAIEKTPUYECKHE,
3JIEKTPOHHbIE, HOHU3ALIMOHHBIE, MArHUTHBIE,
3JIEKTPOPA3PsIHBIE BAKYYyMMETPbI

Harekanue u Mmetonb! ero ooHapyxeHus. Oomas
XapaKTepUCTUKa HaTeKaHMs. Tedyenckanue.
Jomycrumoe HaTekaHue. VICTUHHBIE U KaXyIIHecs
Te4H.

/JTex/




1.2

Mertoap! 0OHapyKeHHsI HATEeKaHHS: OTIPECCOBKH,
MaHOMETPHYECKHH METO1, TAJIOTeHHBIH U Macc-
CIIEKTPOMETPUYECKUI METO/I.

Br160p BaKyyMHOIUIOTHBIX MaTE€PHAJIOB 3JIEMEHTOB
BaKyyMHOTO 000pyZOBaHHS.

Mp/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1,J12.1

1.3

V3yueHre MaTepUaioB JICKIIMOHHBIX M MPAKTHUYECKUX
3auaThil. PaboTa Ha JOMAIIHAMM 3aaHUSAMHU.
Ioaroroska k sx3ameny. /Cp/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1,J12.1

14

Yacel Ha KOHTPOJIb. IIpoBeicHHE 3K3aMeHa
/OKk3amen/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1,J12.1

Pa3nen 2. DneMeHThI BAKYYMHBIX CHCTEM

21

BaxyymHbie kamepsl. PasbeMHbIE COeIMHEHHS C
HEMETATIMYECKUMHU U METAJUNINYECKUMU
YIUIOTHEHUSAMU. TpeOoBaHUs K KOHCTPYKIHH.
[MpuHIMIUaNbEHbBIE CXeMbI coeuHeHuit. TpeboBanus
K TpyOonpoBonam. [ mOkue 3BeHbs TPyOOIIPOBOIOB,
CuitboHBI. DIIeKTpHYeCcKre BaKyyMHBIE BBOJIBI:
C1ab0TOYHbIE, CHIIBHOTOYHBIE, IPOrPEBACMBIE,
TEPMOIIapHbIE, BBICOKOBOJIbTHBIE.

3amuTHBIE YCTPOUCTBA (3aCIIOHKH, TIOBOPOTHEIE
cTeKIa, CTpoOockonsl). BBombl nBmkeHus. BBoab! ¢
KOHTaKTHBIM YIUIOTHUTEIbHBIM JIEMEHTOM:
YIUIOTHEHUs1 BUilbCcOHa, MaH)KETHBIE, C
CaMOCMa3bIBAIOIUMCS YIIJIOTHEHHEM, C MAaTHUTHOM
JKUAKOCTBIO, IPOMEXKYTOUHON OTKauKoi. BBobI €
neGopMHpYyEeMBIM YITIOTHUTEIEHBIM JIEMEHTOM
(cubQoHHBIE, BOJTHOBBIC, UMITYJIbCHBIC, MATHUTHBIE).
Kommyranmonnas ammnaparypa (KA). TpeboBanus k
KA. Cxembr KA 111 HEenmporpeBaeMbIX CUCTEM:
KpaHbl, BEHTWIH, 3aTBOPBI, KJIallaHbl, HATEKaTEJH.
TIpuBOABI AJ1s1 3aKPBIBAHUS U OTKPBIBAHUS: BUHTOBBIE,
SKCLEHTPHUKOBBIE, 3JIEKTPOMAarHUTHBIE,
3NeKTpoMexaHnueckue, muesMarnueckue. KA s
MIPOTPEBAEMBIX CUCTEM. ABapUifHBIC KIIATIAHBL.
BakyyMHbIe KOHCTPYKIIMOHHBIE MaTepHaIIbI.
OCHOBHBIE TEXHHYECKHE TPEOOBAHNS,
NpebsBIsieMbIe K MaTepruanaM. MeTasuibl ¥ CIUIaBbL.
BakyymHo-repMeTHuHast CBapuBaeMOCTb U
CIauBaeMOCTh METAJUIOB U CIIJIaBOB.
Hewmerannnueckue matepuaibl: CTEKI0, KEPaMHUKa,
MJIaCTMACCHI.

/JTex/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1,J12.1

2.2

Pacuér u koHCTpyHpOBaHHE TPAHCIIOPTUPYIOLIIX
YCTPOWCTB Ha MpUMeEpe JICHTOYHOTO KoHBekepa. /TIp/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1,J12.1

2.3

H3ydyeHne MaTepuaIoB JEKINOHHBIX U MPAKTHYECKUX
3aHATHI. PaboTa HaJ| TOMAIIHUMHU 33aHUSMH.
ToaroroBka k sk3ameny. /Cp/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1,J12.1

24

Yacel Ha KOHTPOJIb. [IpoBelneHHE 3K3aMeHa
/Ox3amen/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1,J12.1

Paznen 3. HarpeB B BAKYYyMHOM TeXHOJIOTHYECKOM
o0opyroBaHUHN




3.1

TpebGoBanwmsI K cUCTEMe HarpeBa n3enuid. Bupt
Harpesa. HarpeBaHue TenIOHOCUTEISIMH.
OJeKTpuyYecKuid HarpeB: MHYKIIMOHHBIN,
PE3UCTUBHBIN, NIEKTPOHHOIYYEBOM, TyINCTHIH,
JIa3€pHBIN.

BakyyMHbIe 271eKTpoIiedn COPOTHUBIIEHUS.
Knaccudukanus u Ha3HaueHNE, KOHCTPYKIIUS
HEKOTOpPBIX y3710B. HarpesarespHble 271€MEHTHI U UX
pacuet. Koxxyxu u ¢pyTepoBKa 3JIEKTpOIeYeH.
Cajo4Hble 1 METOJUUYECKHE BaKyyMHbIC I1E€YH.
Oco0GeHHOCTH KOHCTPYKIIUH.

WHnyKIoHHbIE BaKyyMHbIE 2JIEKTPOIICUH.
Knaccudukanus u HazHaueHue. HarpeBarenbHbie
9JIEMEHTBI: KOHCTPYKIMS U pacueT. Kamepsl
3arpy3KH, Harpesa 1 BbIry3kd. OCOOEHHOCTH
KOHCTPYKIUH U pacyera.

BcrnomorarenbHoe 000py10BaHUE HArpeBaTEIIbHBIX
nedeil. YIIIOTHEHHE OTAEIbHBIX 3JIEMEHTOB.
BaxyymubIe 3aTBOpEI. Y CTpOHCTBa IS
NepeMeIleHns MeTaia. Y CTpoicTBa IJIsl BBO/IA
BBIBOZIA MEXaHM3MOB B BaKyyMHOE IIPOCTPAHCTBO.
CMmaska y3JI0B BaKyyMHUPYEMOro 000pyI0BaHHS.
OO6opynoBaHue IS YIEKTPOHHO-ITy9IE€BOTO 1
JIy4rcToro Harpesa. [IpuMeHeHne HOHHO-
IUTa3MEHHOTO U JIa3€PHOTO U3JTy4YEHUs B
TEXHOJIOTHYECKOM BaKyyMHOM 000pYJIOBaHHH.
/JTex/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1,J12.1

3.2

Pacuér 1 BEIOOp HarpeBaTeNbHBIX Me4ei
COTIPOTHUBIICHHUS.

Mertoauka pacuéta HHIYKIIMOHHON HarpeBaTeIbHOM
YCTaHOBKH.

Pacuér n1yrosoil BakyyMHOH NeyH.

Pacuér Ha MPOYHOCTH KPBIILIKK BAKYYMHOM KaMepbl.
Pacuér MmexaHu3MoB 3a/1au1 U BBITPY3KH 3aTOTOBOK B
BaKyyMHOH YCTaHOBKE

Mp/

10

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1,J12.1

3.3

W3y4enue maTepranoB JEKIIMOHHBIX U
MPaKTHYECKHX 3aHATHI. PaboTa HaJ TOMamHUMHK
3ananusamu. [loaroroska k sk3ameny. /Cp/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1,J12.1

3.4

Yacel Ha koHTpOb. [IpoBeneHue sk3ameHa
/Ox3amen/

OIIK-1.1
OIIK-3.1
MK-1.2

J1.1,J12.1

Pa3gen 4. Pacyer M NpoeKTHPOBaHHE BAKYYMHBIX
cHcTeM

J1.1,J12.1

4.1

AHanu3 METO/I0B pacyeTa BaKyyMHBIX CUCTEM.
Pacuer pacnpeneneHus 1aBIeHU B BAKYyMHOR
cucteme. CoeMHEHNE U COTTIAaCOBAHNE BaKyyMHBIX
HacocoB. PacueT razoBbIX Harpy3okK.

WnxenepHas MeToAMKa pacueTa BaKyyMHOM
CHUCTEMBI TEXHOJIOTHYECKOT0 000y IOBaHHS.
Knaccugukaiys BakyyMHOTO TEXHOJIOTHYECKOTO
obopynoBanust. OyHKIIMOHATBHASA cXeMa paboThl U
00BEKTHO-OPUEHTUPOBAHHAS MOJIC/Ib BAKyyYMHOM
CUCTEMBI.

MeTtouka IpOeKTUPOBAHHS BAKYYMHBIX CHCTEM
TEXHOJIOTHYECKOTO 000PYAOBaHHUSI.
[IpoexTupoBaHe BaKyyMHBIX CUCTEM C
IIpUMEHEeHueM 0a3 TaHHbIX.

HuskoBakyymHas 3aluTHas Kamepa Juis IpOKaTKu
Ooumerasuia. /lera3aliMOHHBIA MOIYJIb TUHUN
IIPOU3BOJICTBA CTAJIBHBIX T10JIOC C
ra3oTepMUYECKUMHU NOKPBITUAMH. Pacuer n
IIPOEKTUPOBAHHE.

/Jlex/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1,J12.1




4.2 Meroauka pacuéra BakyyMHol cuctemsl /I1p/ OIIK-1.1 J1.1,J12.1
OIIK-3.1
IK-1.2
4.3 M3ydeHne MaTepuaioB JICKITMOHHBIX U OIlK-1.1 JI.1,J12.1
MPAaKTUYECKUX 3aHsATHH. PaboTa Haa JOMaIIHUMHK OIlK-3.1
3agaHuamu. ITonroroBka k sx3ameny. /Cp/ IK-1.2
4.4 UYacel Ha KOHTPOJIb. [IpoBeneHHE SK3aMeHa OIlK-1.1 J1.1,J12.1
/Ox3amen/ OIIK-3.1
MK-1.2
Paznen 5. O6opynoBanue 1Jisi NPOU3BOJACTBA
MHOT0CJIOIHBIX MaTepHaJI0B 00padoTKO
AaBJeHHeM
51 IIpyuHUUIIBI TOCTPOEHUSI TEXHOJIOTUYECKUX CUCTEM. OIlK-1.1 JI.1,J12.1
MeTorKa POESKTUPOBAHUS TEXHOJIOTHUECKHX OIlK-3.1
nuHAN. OYHKIMOHAIBHAS CTPYKTYpa 00BEKTHO- IK-1.2

OPHEHTHPOBAHHOM CHCTEMBI IPOSKTHPOBAHUS Ha
ocHOBe 0a3bl 3HaHUH. CHcTeMaTH3anus
HH()OPMALIMOHHBIX UCCIIEIOBAHUI IO TPOU3BOJICTBY
MHOTOCIOMHBIX METAJUTHYECKUX MATEePHAIIOB.
TexHonmornveckast JUHUS I IPOU3BOJICTBA
MPEIU3UOHHON CTaNIeMeTHOM TPOBOIOKH.
OyHKIMOHATbHAS cXeMa paboThl JIMHHH. OOBEKTHO
-OpPUEHTHPOBAHHAS MOJIENIb U TEXHOJIOTHYECKAst
cxeMma JIMHHY.

KoncTpykitus Moayist 1ehOpMUPOBAHUS 1 CBAPKH.
OyHKIMOHATIbHAS cXeMa PaboThl U 00BEKTHO-
OPHEHTHUPOBAHHAS MOJIEITb MOIYJIS.
MaremaTHdeckast MOJeNb y371a BBOJA CEpICYHNKA B
pabouyro BakyyMHYIO Kamepy. Marematuueckas
MOJIETb Y371a BEIBO/IA OMMETaINTMIECKON IPOBOJIOKH.
HccnenoBanue u onTuMHU3aLus KOHCTPYKIUU
MOJIYJIS.

TexHonoruueckas IMHHUSA JUIsL TPOU3BOJACTBA
MOJIMOICH-MEIHON MPSIMOYTOJIBHON MTPOBOJIOKH.
TexHOIOrn4IecKoe 000CHOBAHUE CXEMBI U COCTaBa
00opyoBaHHs TUHUH. MaTeMaTudecKkas MOJIeNb
Mpoliecca MEKTPOIUIACTHYECKOM MPOKATKH
OUMeTaINYeCcKOil MPOBOJIOKH C
JNIEKTPOKOHTAKTHBIM HarpeBoM. MccieoBanue u
ONTUMU3aUA TEXHOJIOTUYCCKUX IMapaMETPOB
JIMHUH.

TexHonoruueckas TUHHUSA JUISL TOJTYYCHUS
MHOTOCJIOMHBIX JICHT M3 HUKEJS U €ro CIUIaBOB.
TexHOIOrn4IecKoe 000CHOBAHUE CXEMBI U COCTaBa
000pyIOBaHHMs IUHUH. AJITOPUTMBI PacueTa 1
BBIOOD PJIEMEHTOB 000PYJOBaHUS JIMHUY U3 0a3
JTaHHBIX.

MoyTh SIIEKTPOILIACTHYECKOM TTPOKATKH
TPEXCIIOMHBIX JICHT C IPUMEHEHHEM
2JIEKTPOKOHTAKTHOTO Harpesa. OyHKIMOHATIbHAS
cxema paboThl M 00BEKTHO-OPHEHTUPOBAHHAS
MOJIeTb MOIyJIs. MaTeMaTudeckast MOJIENb
MPOKAaTHOTO MOIyJIs. McciienoBaHue 1 ONTHMHU3ANKS
MOJIyJIsl COSTMHEHUS JICHT.

TexHONOruIecKast JIMHUS JUTS TTOJTyIeHHS
KOMITO3UIIUOHHBIX MaTC€pHajoB C OCHOBOM U3
TMICEBIOCIIIABA «MOJIUOACH-MEBY.
TexHomornyeckre OCHOBEI IPOCKTUPOBaHUS JINHUH.
PazpaboTka Moaeny TMHUY U BBIOOP 000pYy10BaHUS
13 0a3pl JaHHBIX. FIMUTaIMOHHOE MOJETIMPOBAHHUE
JIMHUH 711 IOJTyYSHUS] KOMITO3HIIHOHHBIX
MaTepuasoB TUIA «METAILI- METATIOKEPAMHUKA.
OO0opynoBaHue TSI N30CTATHIECKOTO MTPECCOBAHMUSL.
[IpuHIMI NeCTBHUS U yCTPONWCTBO HU30CTATOB.
PacueT OCHOBHBIX TapaMEeTPOB IHAPOCTATOB. Pacyer
1 KOHCTPYHPOBAHHE Ta30CTATOB.

/J1ex/




5.2 Metoanka IpOEKTUPOBAHUS TEXHOJIOTHYECKUX 7 10 OIlK-1.1 J1.1,J12.1
JIMHUH. OIIK-3.1
Pacuér u mpoexkTupoBaHus TEXHOJIOTHYECKUX IK-1.2
JIMHUH [T IPOU3BOACTBA MHOTOCIIOMHBIX
JICHTOYHBIX MaTEepPHaJIOB

Pacuér u npoexTHpOBaHUS TEXHOIOTNYECKUX
JIMHUH U1 TPOU3BOACTBA MHOTOCIIOMHBIX
MIPOBOJIOYHBIX MaTEpUAJIOB

Pacuér u KOHCTpYHpOBaHHUE Ia30CTaTOB

Mp/
5.3 N3yueHue MaTtepuanoB JEKIIMOHHBIX 1 7 4 OIlK-1.1 JI1.1, J12.1
MPaKTUYECKUX 3aHATHH. PaboTa Haj JoMalTHUMU OIlK-3.1
3aganusMu. IloaroToBka k sk3ameny. /Cp/ IK-1.2
5.4 UYacel Ha kOoHTpoJiIb. [IpoBeneHue -sK3ameHa 7 8 OIlK-1.1 JI1.1, J12.1
/Ox3amen/ OIIK-3.1
IK-1.2
KCP (KoHTposb caMOCTOSTEIbHOMH PabOThI) 7 2 OIlK-1.1 JI1.1,J12.1
OIIK-3.1
IK-1.2
5. ®OHJ OHEHOYHBIX MATEPUAJIOB (Ilpuiosxxenue)
6. YYEBHO-METOJANYECKOE U THOPOPMAIIMOHHOE OBECITEYEHUE
6.1. Pexomenayemas Jutepartypa
6.1.1. OcHoBHAasi TUTEpaTypa
ABTODBI, 3arnaBue Bubmuoreka W3narenscTBO, ro1
JI1.1 |Koxwuros JL.B., TexHonmornueckoe DNEeKTPOHHBIN KaTaJoT Kypck, 2014

Yuuyenés 10.A. BaKyyMHoOe o0opynoBanue. |http://elibrary.misis.ru/action.php?kt_path_
C.I'. EmenssiHOB, |oGopynmoBaHus: yueOHUK |info=ktcore.SecViewPlugin.actions.document

B.I'. Kocruumun n &fDocumentld=11804
Ap.
6.1.2. lonoTHUTEILHAS JIUTEpPATypa
JI2.1 |Tlox pen. B.H. CoBpeMeHHast BAKyyMHAast | DIEKTPOHHBIA JOCTYTI W3n. UnocTpanHoit
UepenuHa TexHuKa/ coOopHuK crareit [http://www.pro-vacuum.ru/knigi murepatypsl - Mocksa 1963

-0-vakuumnoi-tekhnike/sovremennaia
-vakuumnaia-tekhnika.html

6.3 IlepeyeHb JTULEH3MOHHOTO MPOTPAMMHOI0 00ecTeYeHust

.1 |- MS Office

1.2 |- LMS Canvas

1.3 |- MS Teams

1.4 |- Windows 7 Professional

I1.5 |autuBupycHoe 10 Dr.Web

.6 [Visual Studio

6.4. Ilepeuens HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM M NMPO(ecCHOHAIBLHBIX 0a3 TaHHBIX

WU.1 |Hayunas snexrponnas oubmuoreka eLIBRARY.ru — URL: https://elibrary.ru/

N.2 [|Hayunas snekrponnas 6ubmmoreka MUCuC - URL: http://elibrary.misis.ru/login.php

OnexkrpoHHas 6udimoreunas cucrema (ObC) — «YHuBepcurerckast 0M0IMOTEKa OHIAHH» OTKPBITHIH KPYIJIOCY TOUHBIN

n3 JOCTYTI Yepe3 MHTEPHET ¢ perucTpanueii B oubmroreke u  BBojgoM maposts.- URL: http://biblioclub.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME

Ayn. Ha3nauenue OcHaleHnue




TexHomorn4eckKoe BaKyyMHOE
o0opyoBaHue

Aymuropuss Ne 2 asisi IpOBEACHUS 3aHATHI JIEKIIMOHHOTO
THANA, CEMHHAPCKOTO  THMA,  TEKYIIEro  KOHTPOJI,
WH/IMBUTy JTbHBIX KOHCYJIbTAIIUH, MIPOMEKYTOUHOMH
aTTeCTAllUH, IPYIOBBIX KOHCYJIbTAIUI:

JIOCKa KJIaCCHYeCKas, JOCKAa WHTEPAKTHBHAS, KOMITBIOTEp C
nocrynoMm k cetu "MaTteprer” (1 mrT.), mpoekrop, pabouee
Mecto npenoaasaresst, croi (10 mwr.), cryin (20 wrT.)
I[1IO:Windows 7 Professional, Microsoft Office 2007,
antuBupycHoe I1O Dr.Web, MS Teams, Visual Studio,
KOMIUTEKT TeMaTHIECKUX MMPE3CHTAIHI

46

AyIHUTOpHS Ul CAMOCTOSATEIILHOW pabOThI
00yyaroIuxcs

Aynutopus Ne 46 momenieHue Uil CaMOCTOSTENbHOU
paboThl 00yYarOMIUXCsl, UMEETCsl TOAKIIOUCHNE K CeTH
"UnTepner” u JOCTyIl B 3JIEKTPOHHYIO
nH(popMaMOHHO-00pa30BaTENBHYIO CpPEY:

JIOCKa KJIacCHUYecKas, KOMIBIOTEP C JOCTYHNOM K CETH
"UuTeprer" (16 mr.), mpoektop (1 mrt.), sxpan (1 mrT.),
pabodee MecTo mpenogasartens, croix (16 mr.), cryr (32
IIT.)

I1IO:Windows 7 Professional, Microsoft Office 2007,
Kowmmac, antuBupycroe I10 Dr.Web, MS Teams, Visual
Studio

8. METOAUYECKHUE YKA3AHUWS JJIS1 OBYYAIOIUXCSA

1. ITocemars Bce BUABI 3aHITHH.
2. CBOEBpEMEHHO 3apEeTUCTPUPOBATHCS HA PEKOMEHIOBaHHbIE dJIEKTPOHHBIEe pecypcebl -LMS Canvas u MS Teams.

3. IIpy BOHHKHOBEHHH JIFOOBIX BOIIPOCOB IO CO/IEPIKaHMIO Kypca U OpraHU3aliH paOboThl CBOEBPEMEHHO 00pamaThest K
MperoiaBaTeltio (B Yachl OYHBIX KOHCYJIbTanui, uepe3 MS Teams win LMS Canvas).

4. AKTUBHO pabOTaTh C HOPMATHBHO-TIPABOBBIMH 0a3aMU CalTOB, HAXOISAIINMCS B OTKPBITOM JIOCTyIE B ceTH MHTEepHeT.
5. IMeTh 1ocTyn K KOMIIBIOTEPY, MOAKIIOYEHHOMY K ceTu MHTepHeT.
KayecTBeHHOE OCBOCHHE TUCIMIUIMHBI BO3MOXKHO TOJIBKO MPU CHCTEMAaTHYECKOH CaMOCTOATENIbHON paboTe, YTO MOIEPKUBAETCS
cucreMoii Tekyuel arrecraiud Ha  LMS Canvas.
JononHurensHas TuTepatypa (C IMTepaTypoil MokHO paboraTh Ha kadeape B yackl KoHCybTanun 1 CP)




