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Cemectp
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ITporpammy cocTaBUI(1):

o0.m.H., 3as.xag., Camyces C.B.,[oy., Dopmynamos A.H.

Pabouas nporpamma

TexHoJ0rHYecKOe BAKYYMHOE 000pyI0BaHHE

Paspaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSITeNIbHO yCTaHABINBAEMbI 00pa3oBaTeNbHbI CTaHIapT BhIcIIero oopasoBanus denepanbHOE rOCyJapCTBEHHOE
ABTOHOMHOE 00pa30BaTelIbHOE YUPEKACHHE BEICIIET0 00pa3zoBanus « HalimoHaNbHBIH HCCIe0BaTENLCKHI TEXHOIOTHYECKU
yauBepcuteT «MUCuC» no Harpaenenuto noarotosku 15.03.02 TexHonorndeckue MamHbl 1 000py1oBaHue (YpOBSHb
OakanaBpuara) (mpukas ot 02.12.2015 r. Ne 602 0.8.)

CocraBiieHa Ha OCHOBaHUU yqe6H0ro IJ1aHa:

15.03.02 TexHonormyeckne MamuHel 1 060pymoBarne, MO-20 Ou3.plx MarmHbl 1 arperatsl TpYOHOTO IPOM3BOJICTBA,
yIBepKJIeHHOro YuenslM coperoM BO HUTY "MUCuC" 27.02.2020, npotokon Ne 5-20

Pabouas nporpamma oro0peHa Ha 3aceaHuu Kadeapsl

TexHoJIOTHH U 000Py10BaHHS 00PA0OTKH METAJLIOB AaBJIEHHEM

IIpotokon ot 29.06.2020 1., Ne10

3aB. kadenpoit Camyces C.B.



1. HEJIX X 3AJAYH OCBOEHUA

1.1{O3HaKOMUTE ¢ IPUHIUIIAMHU JEHCTBHSA M KOHCTPYKTUBHBIME OCOOCHHOCTSAMH y3JI0B, MEXaHH3MOB U CUCTEM
TEXHOJIOTHYECKOTO BAKYyMHOT0 000pYy/JOBaHHsI METAJUTyPIUYE€CKOM MPOMBIIIIIEHHOCTH.

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

1.3|HayuynTh METOIMKE pacueTa u MPOSKTUPOBAHMUS BAKYYMHBIX CHCTEM M MOJIYyJIeH TEXHOJIOTHYECKUAX arperaToB U JIUHU ISt
METaJUTypru4ecKoil POMBIIIIEHHOCTH.

2. MECTO B CTPYKTYPE OBPA30OBATEJBbHOM INPOT'PAMMBI

Huxon (pazgen) OIL: |E1.B.ZIB.08

2.1|TpeboBaHus K NMpeaBapUTEILHON MOATOTOBKE 00y4YaKOIIErocsi:

2.1.1|MaiuHb! 1 arperarsl JUis IPOU3BOJICTBA IIBETHBIX U YEPHBIX METAILIOB

2.1.2|Han&xHOCTh U 0COOCHHOCTH IKCILTYaTaIlH METAJLUTYPrHYeCKOTr0 000py/J0BaHuUs TPYOHBIX IIEXOB

2.1.3|ITonbEMHO-TPaHCIIOPTHBIE MAIIIMHBI

2.1.4|TIpon3BoICTBEHHAS MTPAKTHKA

2.1.5|/leTanu MalyH ¥ OCHOBBI KOMIIBIOTEPHOTO KOHCTPYHPOBAHUS

2.1.6|Maremarnka

2.1.7|Teopus MEXaHU3MOB U MAIlIH

2.1.8|Dusuka

2.2| JucuumianHbl (MOIYJIM) U NPAKTHKH, JUISI KOTOPBIX 0CBOECHHE JAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeanecTByoniee:

2.2.1|HayuHo-uccnenoBarenbckas padora

2.2.2|Texuuueckoe 00CTy)KUBaHUE U PEMOHT 000Dy 10BaHUS

2.2.3|IToxroroBka K mporeaype 3aliuThl 1 npolenypa 3amutsl BKP

2.2 4|TIpenauIuioMHas MPaKTHKa

3. PE3YJIbTATBI OBYYEHMUS 11O JTUCHTUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIMSIMHA

MK-1.2 : yMeHnune Mo1eJIMPOBATh TEXHHYECKHE 00BEKTHI H TEXHOJIOTHYECKHE MPOILECChI € MCMO0JIb30BAHUEM CTAHIAPTHBIX
NMAKETOB U CPEJACTB ABTOMATH3HPOBAHHOIO MPOEKTHPOBAHMS, TOTOBHOCTHIO MPOBOAUTH IKCIIEPUMEHTHI M0 32 IaHHBIM
MeTOAUKaM ¢ 00padoTKOM M AaHAJHU30M pPe3yJbTaTOB

3HaTh:

IMK-1.2 -31 MeToapl MOJIENIUPOBAHUS TEXHUYECKUX OOBEKTOB ¥ TEXHOJOTMYECKUX MPOIIECCOB C HCIOIb30BAHUEM CTaHIAPTHBIX
MAKETOB U CPEACTB aBTOMATH3MPOBAHHOIO NPOEKTHPOBAHMS, CIOCOOBI TPOBECHMS SKCIIEPUMEHTOB MO 33/[aHHBIM METOANKAM C
00paboTKOI 1 aHANN30M PE3yIbTaTOB

IIK-1.2 -32 METOAbI MOACIIMPOBAHUA TEXHUYECKUX OOBEKTOB U TEXHOJOTHUCCKUX MPpOoHeCCOB € UCIOJIb30BAHUEM CTAaHAAPTHBIX
TMaKE€TOB ABTOMATU3UPOBAHHOI'O IPOCKTHPOBAHUA, CITOCOOBI MPOBCACHUSA OKCIIEPUMEHTOB 110 3alTaHHBIM METOAUKaM

IK-1.2 -33 MeTOoaBI MOJICIMPOBAHUS TEXHUYECKUX OOBEKTOB U TEXHOJOTHYECKHX MPOIECCOB C MCIIOIb30BAHUEM CTaHJAPTHBIX
MMaKETOB aBTOMAaTU3UPOBAHHOTO TPOECKTUPOBAHUS

OIIK-3.1: 3HaHHe OCHOBHBIX METO/I0B, CIIOCO00B U CPEJCTB MOJIy4eHHs, XPaHeHHUs, MepepadoTku nHGoOpMauH, yMeHHeM
HCIOJIB30BATH /ISl pelleHUs] KOMMYHHKATHBHBIX 32124 COBPEMEHHbIE TEXHUYECKHE CPeACTBA U MHPOPMAIHOHHbIE
TeXHOJIOTHH € MCIOJIb30BaHNEM TPATULMOHHBIX HOCHTeIeil MH(popManuu, pacnpeaeleHHbIX 0a3 3HaHMIi, a TaKkKe
uHGOpPMaHH B IJ100aJIbHBIX KOMIBIOTEPHBIX CETSX

3HaTh:

OIIK-3.1-33 ocHOBHBIE METOJIBI, CIIOCOOBI M CPENICTBA MOMYYEHHS, XPaHEHHUs, IepepaboTKH HH(OpMALIH

OIIK-3.1-32 ocHOBHbIE METOIbI, CIIOCOOBI U CPECTBA MOTYUCHHUS, XPAaHSHNUS, IepepadOTKH HHMOPMAIIMH, A TAKKe UCTOUHUKH
MHGOPMAINY B IIOOANBHEIX KOMITBIOTEPHBIX CETAX M0 TEXHOJIOTHIECKOMY BaKyyMHOMY 00O0pYIOBaHHIO

OI1K-3.1-31 ocHOBHBIE METO/IBI, CIIOCOOBI M CPECTBA MOJyUCHHs, XPaHEHHUS, TepepaboTKu HHPOPMAIHK, paclpelielieHHbIC 0a3bl
3HaHUM, a TAKKE UICTOYHUKA HHPOPMALIUK B TII00ATBHBIX KOMITBIOTEPHBIX CETSX M0 TEXHOJIOTHUECKOMY BAKYYMHOMY 000y I0BaHUIO

OIIK-1.1: cnocoGHOCTH K NPHOGPETEHHIO C GOJIBIION CTENEHBIO CAMOCTOSITEIbHOCTH HOBBIX 3HAHMI{ C HCNIOJIb30BAHMEM
COBpPEMEHHBIX 00pa30BaTe/IbHBIX U HHPOPMAMOHHBIX TEXHOJIOTHii

3HaTh:

OIIK-1.1-31 criocoObl npuoOpeTeHus: ¢ OOJIBIION CTENEHbI0 CAMOCTOATEIbHOCTH HOBBIX 3HAHUH C UCIIOJIb30BAHHEM COBPEMEHHBIX




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

OI1K-1.1-32 ciocoObl proOpeTeHusi ¢ OOJBIION CTENEHBI0 CAMOCTOSITEILHOCTH HOBBIX 3HAHUH C UCIIOJIB30BAaHUEM COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOJIOTHI

OIIK-1.1-33 criocoObl mpuoOpeTeHns: ¢ OOJIBIION CTENEHBI0 CAMOCTOSTEILHOCTH HOBBIX 3HAHUMH

OIIK-3.1: 3HaHue OCHOBHBIX METO/I0B, CIIOCO00B M CPEACTB MOJy4YeHUsI, XPaHeHNsl, HepepadoTKu MHGpopManu, yMeHHeM
HCIIOJIb30BATh /151 PelieHus KOMMYHUKATHBHBIX 32124 COBPeMeHHbIe TeEXHUYECKHEe CpeAcTBa U HHG opManoHHbIe
TEXHOJIOTHH C HCMOJIb30BAHNEM TPAAULMOHHBIX HOocUTe el nuHopmManuu, pacnpeaejeHHbIX 0a3 3HAHUH, a TAaKKe
HHPOPMANMH B IJ100aJIbHBIX KOMIBIOTEPHBIX CETAX

YMmerb:

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

IIK-1.2 : ymeHHe MOJeTHPOBATh TEXHHYECKUE 00beKThI H TEXHOJOrHYecKHe NPOLecChl ¢ HCIO0JIb30BAHHEM CTAHAAPTHBIX
NAKeTOB U CPeCTB ABTOMATH3HPOBAHHOI'0 IPOEKTUPOBAHNS, TOTOBHOCTLIO IPOBOJUTH IKCIIEPHMEHTHI 110 3aIaHHBIM
MeTOJUKAM ¢ 00pab0oTKOI U AHAJIM30M Pe3y/1bTATOB

YMmerb:

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

MK-1.2 -Y3 yMeTb MOAEIUPOBATh TEXHUIECKHE OOBEKTHI M TEXHOJIOTMIECKHE IPOLIECCHI C UCTIOIb30BAaHUEM CTAaHJAPTHBIX AKETOB
aBTOMAaTH3HPOBAHHOTO ITPOEKTHUPOBAHUS

[IK-1.2 -Y1 ymMeTb MOAETMPOBATh TEXHUYECKUE OOBEKTHI U TEXHOJIOTHYECKUE MPOLECCHI C HCIOJIB30BAHUEM CTaHAPTHBIX MTAKETOB U
CPE/CTB ABTOMaTH3UPOBAHHOTO MPOEKTHPOBAHUS, IPOBOUTE SKCIIEPUMEHTHI 110 3aJaHHBIM METOHKAM ¢ 00pa0OTKOM 1 aHAIH30M
PEe3yJIbTaTOB

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

YMmers:

OIIK-3.1-Y?2 nony4ars, XxpaHuTh, iepepadaTbiBaTh HHOOPMALIUIO, PACIIPEACICHHbIC 0a3bl 3HAHUN 10 TEXHOJIOTHYECKOMY
BaKyyMHOMY 000pY/JIOBaHHIO

OIIK-1.1: cioco0HOCTH K MPHOOPETEHHIO ¢ 00JIBIIOH CTeNEeHbI0 CAMOCTOATEILHOCTH HOBBIX 3HAHN € MCNOJIb30BaHNEM
COBpPeMEHHBIX 00Pa30BaTeIbHbIX M HHPOPMANMOHHBIX TEXHOJIOT Hi

YMeTh:

OITK-1.1-VY3 npuobperats ¢ OOJIBIION CTEIEHBIO CAMOCTOSTEILHOCTH HOBBIC 3HAHHS

OI1K-1.1-Y1 npuobperars ¢ OOJIBIION CTENEHBIO CAMOCTOSATEILHOCTH HOBBIE 3HAHHS C UCIOJIB30BAHUEM COBPEMEHHBIX
00pa3oBaTeIbHBIX M MHOOPMAITHOHHBIX TEXHOJIOTHI

OIIK-1.1-Y2 npuobperats ¢ GOJIBIION CTENEHBIO CAMOCTOSTEIbBHOCTH HOBBIC 3HAHHS C MCIIOJIB30BAHHEM 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 TEXHUYECKHUE CPEICTBA M MH(POPMAIIMOHH ble
TeXHOJIOTHH € MCIOJIb30BaHNEM TPATULMOHHBIX HOCHTeIeil HH(popManuu, pacnpeaeleHHbIX 0a3 3HaHMIi, a TaKkKe
uHGOpPMaHH B IJ100aJIbHBIX KOMIBIOTEPHBIX CETSX

YMern:

OIIK-3.1-Y 1 nony4arts, XpaHHUTh, IepepadaThIBaTh HHGOPMALHIO, paclpeiesieHHbIe 0a3bl 3HAHUM, a TAKKe HCTOYHUKA HHOOPMALUH
B II00aJTbHBIX KOMITBIOTEPHBIX CETSIX 110 TEXHOJIIOTHYECKOMY BaKyyMHOMY 000PYIOBaHHIO

MK-1.2 : ymeHHe M0/1eJIMPOBATh TEXHHYECKHE 00BEKTHI H TEXHOJIOTHYECKHE MPOLECCHI C HCIMOJb30BAHUEM CTAHIAPTHBIX
MaKeTOB H CPEJACTB ABTOMATH3MPOBAHHOTO MPOEKTHPOBAHUS, TOTOBHOCTHIO IPOBOIUTH IKCIEPUMEHTHI MO 3aJaHHBIM
MeTOAUKAM ¢ 00padoTKOM M aHAJTU30M Pe3yJbTaTOB

Buaanern:

[IK-1.2 -B1 ymeHneM MOJIETUpOBATh TEXHUYECKHAE OOBEKTHI M TEXHOJIOTHUECKHE TIPOLIECCHI C HCIOIb30BAHUEM CTaHAAPTHBIX MTAKETOB
U CPEJICTB aBTOMaTH3UPOBAHHOI'O IIPOSKTUPOBAHHMS, IPOBOIUTH SKCIIEPUMEHTHI 110 3a/JaHHBIM METOAMKaM ¢ 00pabOTKOM U aHAIN30M
pe3yJIbTaToB

[1K-1.2 -B2 ymeHHeM MOAENINPOBATH TEXHUYECKHE O0BEKTHI X TEXHOIOTHYECKUE MPOLIECCH C HCIIOJIb30BAHUEM CTaHIAPTHBIX TAKETOB
aBTOMAaTH3HPOBAHHOTO ITPOEKTHUPOBAHUS, IPOBOJUTH SKCIIEPUMEHTBI 110 33aHHBIM METOIUKAM

[IK-1.2 -B3 ymMeHHeM MOJAEIUPOBATh TEXHUIECKHE 00BEKTHI M TEXHOJIOTHUECKHE MPOLIECCHI C MCIONB30BaHIEM CTaHAAPTHBIX MTAKETOB
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 Brazets ciocobaMu Mmojay4aTh, 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:

OI1K-1.1-B1 ciocobamu npuoOpeTeHust ¢ OOJIBIIONH CTENEHBI0 CAaMOCTOATEILHOCTH HOBBIX 3HAHHUH C HCIIOJIb30BAHHEM COBPEMEHHBIX
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 ¢ OOJIBIION CTENEHBI0 CAMOCTOSTEIBHOCTH HOBBIX 3HAHHUN

4. CTPYKTYPA U COOEP)KAHUE

Kon HaumenoBanue pa3neiioB u TeM /Buj 3auaTus/| Cemectp / | HacoB | Komneren- |Jluteparypa u| Ilpumeuanue
3aHATHS Kypc MU 3J1. pecypchl

Pa3nea 1. TeopeTrnueckne 0CHOBBI BAKYYMHOI
TeXHUKH
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Beenenue. VicTopus 1 epcreKTUBbI Pa3BUTUS
BaKyyMHOM TeXxHUKH. OCHOBHBIC 00JIacTH
IIPUMEHEHUS BAKYyMHOM TEXHOJIOTUH. 3a/1auu U
coJiepXaHue Kypca

OCHOBHBIE CBEJICHUS U3 MOJIEKYJISIPHO-
KHHETUYEeCKOU Teopuu ra3oB. [laBienue rasa,
eIMHHULEI n3MepeHus. ['a3oBble 3akoHbI: bpoiimns-
Mapmuorra, ['eit-JIroccaka, Jansrona. Cpeanss
JUTMHA CBOOOJTHOTO ITyTH MOJICKYJI

Teuenwue raza B TpyOonpoBoaax. PexxuMel TeueHus
ra3oB. COIPOTHUBIICHUE TEYEHUIO U IIPOITYCKHAs
CcrocoOHOCTh TPYOOTPOBO/IA TIPH PA3ITUUHBIX
peXUMax TeYEeHUs: JAMUHAPHOM U MOJICKYJISIPHOM
pexxumax. ConpoTHUBIEHHE KOPOTKOTO
Tpy6onpoBoza. IIponycknas cioco6HOCT
CUCTEMBI.

TexHuka nonmydenus Bakyyma. Kiaccudukanus u
o0acTu NelCcTBUS BaKyyMHBIX HACOCOB.
MexaHn4yeckne BaKyyMHbIE HACOCHI C MacIISTHBIM
YIUIOTHEHUEM: [UIACTHHYAaTO-POTOPHEIE,
IUTACTUHYATO-CTATOPHBIE U TIOIYHKEPHBIE.
[MapocTtpyiiHble BakyyMHbBIE HACOCHI:
BBICOKOBAaKyyMHBIE H OycTepHBIe. AJCOPOLHOHHBIE
Hacocsl. ['eTTepHbie HacoCkl. MarHuTHbBIE
3JIEKTPOPa3psIIHBIE HACOCHI.

BakyyMHble oByIIKHA. MaciiooTpaxxaTeiu.
OnTHYecKH IUIOTHBIE MEXaHUYIECKUE JIOBYILIKH -
BOJIOOXJIAXKIAEMbIC 1 HU3KOTEMIIEpaTyPHBIE.
AHTHUMHTpAIMOHHBIE 6apbepbl. DOpBaKyyMHBIC
JIOBYIIIKY - /ICOPOLIMOHHBIE M BEIMOPAXKHUBAIOIIKE.
W3mepeHust MOTHBIX U AapLUUATbHBIX AaBICHUH.
Knaccuguxanus BakyymmerpoB. Obnactu
JIaBJICHUH, U3MEpseMble BaKyyMMETPaMu:
JKHUJIKOCTHBIE, KOMIIPECCUOHHBIE,
TEIUIO3JIEKTPUUYECKHE, 3JIEKTPOHHEIE,
HMOHU3ALIMOHHBIC, MArHUTHBIC, BJICKTPOPA3PAAHBIC
BaKyyMMETpPBI

Harexanue u Meronsl ero ooHapysxenus. OOras
XapaKTepUCTUKa HaTeKaHus. TedenucKaHue.
Honyctumoe HatekaHue. MicTuHHBIE 1 KaXyuuecs
TEYH.

/JTex/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1J12.1

1.2

Mertopbl 00Hapy>KEeHUsI HATEKAHUs: OTIIPECCOBKH,
MaHOMETPHUYECKUH METO/, raJIOreHHbIN U Macc-
CIEKTPOMETPHYECKUH METO/.

Br160p BaKyyMHOIZIOTHBIX MaTE€PUAIOB SJIEMEHTOB
BaKyyMHOI'O 000pYIOBaHUsL.

Mp/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1J12.1

1.3

W3ydyenne MmaTepranos JIEKIIMOHHBIX U
MPaKTUYECKUX 3aHsATHH. PaboTa Haa JoMaltHUMU
3agaHusaMu. [ToarotoBka k sk3ameny. /Cp/

10

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1J12.1

14

Yacel Ha KOHTPOJIb. [IpoBeieHHe 3K3aMeHa
/DKk3amen/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1J12.1

Pa3gen 2. DineMeHTHI BAKYYMHBIX CHCTEM




2.1

BakyyMmHbIe Kamepbl. Pa3beMHbIe COSTMHEHUS C
HEMETANIMYECKUMH 1 METaJUINIECKIMHU
VIUIOTHEHUsIMH. TpeOOBaHHS K KOHCTPYKIIUH.
[IpuHIMIIHATHHBIE CXEMBI COETUHEHHH.
TpeboBanust k TpyOonpoBoam. [ mOkre 3BEHbS
Tpy601poBoA0B, CHIIL(POHBI. DIEKTPUIECKUE
BaKyyMHBIC BBOJIBI: CJIa00TOYHbIE, CHIIbHOTOYHBIEC,
IIporpeBaeMble, TepMOIIapHbIe, BEICOKOBOJILTHEIE.
3anuTHBIE YCTPOiicTBa (3aCIIOHKH, TOBOPOTHEIC
cTeKIa, cTpoOockombl). BBoabl ABmkeHus. BBobI ¢
KOHTaKTHBIM YIIOTHUTEIBHBIM JJICMEHTOM:
YIUIOTHEHHS! Buibcona, MaH)XeTHBIE, C
CaMOCMa3bIBAIOLIMMCS YIUIOTHEHUEM, C MATHUTHON
JKUAKOCTBIO, IPOMEXKYTOUHOU OTKaukoi. BBoIBI €
nehOPMUPYEMBIM YIIOTHUTENBHBIM DJIECMEHTOM
(cunbGOHHBIE, BOTHOBBIE, IMITYJILCHEIE,
MAarHHUTHEIC).

KommyTammonnas ammaparypa (KA). TpeboBanus k
KA. Cxempr KA myiss  HEemporpeBaeMBIX CHCTEM:
KpaHbl, BEHTUJIM, 3aTBOPBI, KJIallaHbl, HATCKATEIIH.
[TpuBOABI A7t 3aKPBIBAHHUS M OTKPHIBAHUS:
BHUHTOBBIE, SKCIIEHTPUKOBBIC, 2JIEKTPOMAarHUTHBIC,
JJIeKTpOMeXaHndeckne, mHeBMaTnueckne. KA mms
IIPOTPEBAEMBIX CUCTEM. ABapUIHBIC KIIATIAHBI.
BakyyMHBIE KOHCTPYKIIMOHHBIE MaTEePHAIBL.
OCHOBHBIE TEXHUYECKUE TpeOOBaHUs,
IpeabsIBIsIeMble K MaTepragaM. MeTauisl u
CIuIaBbl. BakyyMHO-repMeTHYHast CBAPUBAEMOCTD U
CIIanBaeMOCTh METAJUIOB U CIUIABOB.
Hemeranmnnueckrie MaTepHuaibl: CTEKIIO, KEpaMuKa,
IUIACTMACCHI.

/Jlex/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1J12.1

2.2

Pacuér u koHCTpyHpOBaHUE TPAHCIOPTUPYIOIIUX
YCTPOWCTB Ha MPUMEpE JIEHTOYHOTO KOHBEHepa.
Mp/

OIIK-1.1
OIIK-3.1
IK-1.2

JI1.1J12.1

2.3

W3y4enue maTepranoB JEKIIMOHHBIX U
MPaKTHYECKHX 3aHATHI. PaboTra Haj JoMamHUMU
3aganusamu. [loaroroska k sk3ameny. /Cp/

13

OIIK-1.1
OIIK-3.1
IK-1.2

JI1.1J12.1

24

Yachel Ha KOHTPOJIb. [IpoBeneHne sK3aMeHa
/DKk3amen/

OIIK-1.1
OIIK-3.1
IK-1.2

JI1.1J12.1

Paznen 3. HarpeB B BakyyMHOM
TeXHOJIOTHYECKOM 000pY/1I0BAaHUM
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TpebGoBanwmsI K cUCTEMe HarpeBa n3enuid. Bumpt
Harpesa. HarpeBaHue TenI0HOCUTEISIMH.
OJeKTpuyYecKuid HarpeB: MHYKIMOHHBIN,
PE3UCTUBHBIN, NIEKTPOHHOIYYEBOH, Ty IHCTHIH,
JIa3€pHBIN.

BakyyMHbIe 371€KTpoIiedn COPOTHUBIIEHUS.
Knaccudukanus u Ha3HaueHNE, KOHCTPYKIUS
HEKOTOpBIX y3710B. HarpesaresipHbIe 271€MEHTHI U UX
pacuet. Koxxyxu U GpyTepoBKa 3JIEKTpOIeyeH.
Cao4Hble 1 METOJMUYECKHE BaKyyMHbIC I1€YH.
Oco0GeHHOCTH KOHCTPYKIIUH.

WHnyKIoHHbIE BaKyyMHbIE 2JIEKTPOIIECUH.
Knaccudukanus u HazHaueHue. HarpeBarenbHbie
9JIEMEHTBI: KOHCTPYKIMS U pacueT. Kamepsl
3arpy3KH, Harpesa 1 BbIry3Kd. OCOOEHHOCTH
KOHCTPYKIHUH U pacuera.

BcrnomorarenbHoe 000py10BaHUE HArpeBaTEIbHBIX
nedeil. YIIIOTHEHHE OTAEIbHBIX 3JIEMEHTOB.
BaxyymubIe 3aTBOpEI. Y CTpOHCTBa IS
NepeMelleHns MeTaia. Y CTpoicTBa IJIsl BBO/IA
BBIBOZIA MEXaHM3MOB B BaKyyMHOE IIPOCTPAHCTBO.
CMaska y3JI0B BAKyYMHPYEMOTo 000py/10BaHMUsL.
OO6opynoBaHue IS YIEKTPOHHO-ITy9IE€BOTO 1
JIy4rcToro Harpesa. [IpuMeHeHne HOHHO-
IUTa3MEHHOTO U JIa3€PHOTO U3JIy4YEHUs B
TEXHOJIOTHYECKOM BaKyyMHOM 000pYJIOBaHHH.
/JTex/

OIIK-1.1
OIIK-3.1
IK-1.2

J1.1J12.1

3.2

Pacuér 1 BEIOOp HarpeBaTeNIbHBIX Me4el
COTIPOTHUBIICHHUS.

Mertoauka pacuéTa HHIYKIIMOHHOM HarpeBaTeIbHOM
YCTaHOBKH.

Pacuér nyrosoii BakyyMHOH neyu.

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

Mp/

OIIK-1.1
OIIK-3.1
IK-1.2

JI1.1J12.1

3.3

W3y4enue maTepranoB JEKIIMOHHBIX U
MPaKTHYECKHX 3aHATHI. PaboTta Haj JOMamHUMU
3ananusamu. [loaroroska k sk3ameny. /Cp/

12

OIIK-1.1
OIIK-3.1
IK-1.2

JI1.1J12.1

3.4

Yachl Ha KOHTpOITb. [IpoBeieHe dK3aMeHa
/DKk3amen/

OIIK-1.1
OIIK-3.1
MK-1.2

JI1.1J12.1

Pa3gen 4. Pacyer M NpoeKTHPOBaHHE BAKYYMHBIX
cHcTeM

4.1

AHanu3 METOI0B pacyeTa BaKyyMHBIX CUCTEM.
Pacuer pacnpeneneHus 1aBIeHUA B BAKYyMHON
cucteme. CoelMHEHNE U COTTIaCOBAHNE BaKyyMHBIX
HAacocoB. PacueT razoBbIX Harpys3ok.

WnxenepHas MeToAMKa pacueTa BaKyyMHOM
CHUCTEMBI TEXHOJIOTUYECKOT0 000y JOBaHHS.
Knaccugukaiys BakyyMHOTO TEXHOJIOTHYECKOTO
obopynoBanust. OyHKIIMOHATBHASA cXeMa paboThl U
00BEKTHO-OPUEHTUPOBAHHAS MOJIC/Ib BAKyYMHOMN
CUCTEMBI.

MeTtouka IpOeKTUPOBAHHUS BAKyYMHBIX CHCTEM
TEXHOJIOTHYECKOTO 000PYAOBaHHSI.
[IpoexTupoBaHe BaKyyMHBIX CUCTEM C
IIpUMEHEeHUeM 0a3 TaHHbIX.

HuskoBakyymHas 3aluTHas Kamepa Juls IpOKaTKu
Ooumerasuia. [lerazaliuOHHBIA MOYJIb TUHUN
IIPOU3BOJICTBA CTAJIBHBIX T0OJIOC C
ra3oTepMUYECKUMHU NOKPHITHsIMU. Pacder n
IIPOEKTUPOBAHHE.

/Jlex/

OIIK-1.1
OIIK-3.1
IK-1.2

JI1.1 J12.1




4.2 Meroauka pacuéra BakyyMHOU cuctems! /I1p/ 3 OIIK-1.1 J1.1J12.1
OIIK-3.1
IK-1.2
4.3 N3yueHue MaTtepuanoB JEKIIMOHHBIX K 13 OIlK-1.1 JI1.1 J12.1
MPaKTUYECKUX 3aHATHH. PaboTa Haj JoMaltHUMU OIlK-3.1
3aganusMu. IloaroToBka k sk3ameny. /Cp/ IK-1.2
4.4 Yacel Ha KOHTPOJIb. [IpoBeicHHE 3K3aMeHa 2 OIlK-1.1 JI.1 J12.1
/Ox3ameH/ OIIK-3.1
MK-1.2
Pa3nen 5. OGopynoBanue 1Jisl MPOU3BOJACTBA
MHOTOCJIOIHBIX MaTepHaJoB 00padoTKOM
AaBJIeHHeM
51 IIpuHUUIIBI TOCTPOEHUSI TEXHOJIOTUYECKUX CUCTEM. 4 OIlIK-1.1 JIT.1 J12.1
MeTorKa POESKTUPOBAHUS TEXHOJIOTHUECKHX OIlK-3.1
nuHAN. OYHKIMOHAIBHAS CTPYKTYpa 00BEKTHO- IK-1.2

OPHEHTHPOBAHHOM CHCTEMBI IPOSKTHPOBAHUS Ha
ocHOBe 0a3bl 3HaHUH. CHcTeMaTH3anus
MH()OPMAIMOHHBIX UCCIIEIOBAHUI IO TPOU3BOJICTBY
MHOTOCIOMHBIX METAJUTHYECKUX MATEPHAIIOB.
TexHonmorn4eckast JUHUS I IPOU3BOJICTBA
MPEIU3UOHHON CTaNIeMeTHOM TTPOBOIOKH.
OyHKIMOHATBHAS cXeMa paboThl JIMHHH. OOBEKTHO
-OpPUEHTHPOBAHHAS MOJIENIb U TEXHOJIOTHYECKAst
cxeMma JIMHHY.

KoncTpykitus Moayist 1ehOpMUPOBAHHS 1 CBAPKH.
OyHKIMOHATIbHAS cXeMa PabOThl U 00BEKTHO-
OPHEHTHUPOBAHHASI MOJIEITb MOYJIS.
MaremaTHdeckast MOJENb y371a BBOJA CEpICYHHKA B
pabouyro BakyyMHYIO Kamepy. Marematuueckas
MOJIETb Y3712 BEIBO/Ia OMMETATHIECKON MTPOBOJIOKH.
HccnenoBanue u onTuMHU3aLus KOHCTPYKIUU
MOJIYJIS.

TexHonoruueckas TUHHUSA JUISL TPOU3BOJACTBA
MOJIMOICH-MEIHON MPSIMOYTOJIBHON MTPOBOJIOKH.
TexHOIOrH4IeCKOe 000CHOBAHUE CXEMBI U COCTaBa
00opyoBaHHs TUHUH. MaTeMaTudecKkast MOJIeNb
Mpoliecca MEKTPOIUIACTHYECKOH MPOKATKH
OMMeTaINYeCcKO MPOBOJIOKH C
JNIEKTPOKOHTAKTHBIM HarpeBoM. MccremoBanue u
ONTUMU3alUA TEXHOJIOTUYCCKUX IMapaMETPOB
JIMHUH.

TexHonoruueckas TUHHUS JUISL TOJTYYCHUS
MHOTOCJIOMHBIX JICHT M3 HUKEJS U €ro CIUIaBOB.
TexHOIOrn4IecKoe 000CHOBAHUE CXEMBI U COCTaBa
000pyIOBaHHMs IUHUK. AJITOPUTMEI pacdyera u
BBIOOD PJIEMEHTOB 000PYJOBaHUS JIUHUH U3 06a3
JTaHHBIX.

MoyTh SIIEKTPOILIACTHYECKOM TTPOKATKH
TPEXCIIOWHBIX JICHT C IPUMEHEHHEM
2JIEKTPOKOHTAKTHOTO Harpesa. OyHKIMOHAIbHAS
cxema paboThl M 00BEKTHO-OPHEHTUPOBAHHAS
MOJIeTb MOy Is. MaTeMaTtudeckasi MOJIENb
MPOKaTHOTO MoxyJst. VcciaenoBaHue 1 ONTUMHA3ALIHS
MOJIyJIsl COSIMHEHUS JICHT.

TexHONOruIecKast JIMHUS JUTS IOy IeHHS
KOMITO3UIIUOHHBIX MaTC€pHajoB C OCHOBOM U3
TICEBIOCIIIABA «MOJIUOACH-MEIBY.
TexHomornyeckre OCHOBEI IPOCKTUPOBaHUSA JINHUU.
PazpaboTka Mozeny TMHUH U BBIOOP 000pYy10BaHUS
13 0a3pl JaHHBIX. FIMUTaIMOHHOE MOJIETTHPOBAHNE
JIMHUH 711 IOJTyYSHUS] KOMITO3HIIHOHHBIX
MaTepuasoB TUIA «METAILI- METAJTIOKEPAMHUKa.
OO0opynoBaHMe T N30CTATHIECKOTO ITPECCOBAHUSI.
[IpuHIMI NeCTBHUS U yCTPONWCTBO H30CTATOB.
PacueT OCHOBHBIX TAPaMETPOB FHAPOCTATOB. Pacuer
1 KOHCTPYHPOBAHHE Ta30CTaTOB.

/J1ex/




52 MeTtonuka IpOeKTUPOBAaHUS TEXHOIOTHUECKUX 9 5 OIlK-1.1 JI1.1J12.1
JIHUH. OIIK-3.1
Pacu€t u npoekTUpOBaHUs TEXHOJIOTHUECKUX IK-1.2
JIMHMH JUJIs1 TPOM3BOICTBA MHOTOCJIONHBIX
JICHTOYHBIX MaTepHaIoB

Pacuér u npoexTHpoBaHUs TEXHOIOTHYECKUX
JIMHUHA 1711 TPOM3BOJICTBA MHOTOCJIOHHBIX
IIPOBOJIOYHBIX MAaTEPUAIOB

Pacuér u KOHCTpyHpPOBaHHUE I'a30CTATOB

Mp/
5.3 N3ydeHne MaTepraioB JICKITMOHHBIX H 9 13 OIlIK-1.1 JI1.1J12.1
MPAaKTUYECKUX 3aHsATHH. PaboTa Haa JoMaIIHUMHK OIlK-3.1
3agaHuamiu. ITonroroBka k sx3ameny. /Cp/ IK-1.2
54 Yacel Ha KOHTpoOJIb. [IpoBesieHNE HK3amMeHa 9 1 OIlIK-1.1 JIT.1 J12.1
/Ox3amen/ OIIK-3.1
IK-1.2
KCP (KoHTposb caMOCTOSATENbHON paboThI) 9 2 OIIK-1.1 JI1.1J12.1
OIIK-3.1
IK-1.2
5. ®OHJ OHEHOYHBIX MATEPUAJIOB (Ilpuiosxxenue)
6. YYEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemas Jutepartypa
6.1.1. OcHoBHas auTEpaTypa
ABTODBI, 3arnaBue | Bubmuoreka W3narensctBo, ron
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. Ilepeuenb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM M MPogecCHOHATBHBIX 023 JaHHBIX

U.1 |Hayunas snexrpornas ouomroreka eLIBRARY.ru — URL: https://elibrary.ru/

N.2 [Hayunas snexrponnas 6ubimoreka MUCuC - URL: http://elibrary.misis.ru/login.php

OnexrponHas 6ubnmoreunas cuctema (ObC) — « YHuBepcurerckas Ouba1oTeKa OHIAWH» OTKPBITBIN KPYTJIOCYTOYHbIHI

n3 JOCTYTI Yepe3 MHTEPHET C perucTpanueii B 6ubmnoreke u  BBogom mapostst.- URL: http://biblioclub.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME

Ayn. Haznauenue OcHauienue




TexHomorn4eckoe BaKyyMHOE
obopyioBaHHE

Aymutopus Ne 2 1 IpOBEACHUS 3aHATHI JIEKIMOHHOTO
THIA, CEMHHAPCKOTO  THIA, TEKYIIero  KOHTPOJIS,
HH/IMBUAYJIbHBIX KOHCYJIbTAlHH, MPOMEXKYTOYHOH
aTTECTAIlUH, TPYIIIOBBIX KOHCYJIbTAIHIA:

JIOCKa KJIacCHYecKas, JO0CKa WHTEPAKTHBHAS, KOMITBIOTEp C
noctynoM k cetu "Mutepuet" (1 mrT.), mpoektop, pabouee
MecTo npenoaasatens, ctou (10 wr.), cryn (20 wrT.)
I10:Windows 7 Professional, Microsoft Office 2007,
antusupycuoe IO Dr.Web, MS Teams, Visual Studio,
KOMIUIEKT TEeMAaTHYSCKUX MPE3CHTAIHN

46

AyIHUTOpHUS ISl CAMOCTOSATEIBHON PabOThI
00yyaroImuxcs

Aynutopus Ne 46 momenieHue JUis CaMOCTOSITENBbHOM
paboTsl oOy4aromuxcs, UMEETCsl MOJKIIIOYEHHE K CETH
"UnTeprer" u JOCTyIl B 3JIEKTPOHHYO
nH(OpPMaMOHHO-00pa30BaTENbHYIO CPEy:

JIOCKa KJIacCHYeCKas, KOMIBIOTEp C JOCTYIOM K CEeTH
"Uutepuer” (16 mr.), mpoextop (1 mr.), sxpan (1 mrT.),
pabodee mMecto mpemnogasareis, ctox (16 mrt.), ctyn (32
IIT.)

T10:Windows 7 Professional, Microsoft Office 2007,
Kommnac, artusupycroe 110 Dr.Web, MS Teams, Visual
Studio

8. METOAUYECKHUE YKA3AHUWS JJIS1 OBYYAIOIUXCSA

1. ITocemars Bce BUABI 3aHITHH.
2. CBOEBPEMEHHO 3apErHCTPUPOBATHCS Ha PEKOMEHIOBaHHbIE AJIEKTPOHHBIE pecypchl -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 wiu LMS Canvas).

4. AKTUBHO pabOTaTh C HOPMATHBHO-TIPABOBBIMU 0a3aMy CaiiTOB, HAXOSIINMCS B OTKPBITOM JIOCTYTIE B ceTH MHTepHeT.
5. IMeTh 1ocTyn K KOMIIBIOTEPY, MOAKIIOYEHHOMY K ceTu MHTepHeT.
KadecTBeHHOE OCBOCHHE AHUCIMIUTMHEI BO3MOYKHO TOJBKO MPU CHCTEMATHYECKOW CaMOCTOSATENEHON padoTe, YTO MOJIePKUBACTCS
cucreMoii Tekyuel arrecraiud Ha  LMS Canvas.
JononHurensHas TuTepatypa (C IMTepaTypoil MokHO paboraTh Ha kadeape B yackl KoHCybTanun 1 CP)




