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Paboyas nporpamma cocTaBfieHa € y4yeToMm Tpe6oBaHuii defepasbHOro rocyaapcTBeH-
HOro obpasoBaTe/lbHOr0 CTaHAapTa BbICLUEr0 obpasoBaHusA (yTBepxgeH npukasom MUHOBP-
HAYKW Poccumn ot 20 okTabpsa 2015 roga Ne 1170) no HanpasneHuto 1503 02 «TexHonoru4e-
CKWe MaluvHbl 1 06opyLoBaHue» ana npopuna «BakyymHas v KOMMpeccopHas TexHWKa gusnye-
CKMX YCTAHOBOK», Ha OCHOBaHMM y4ebHOro niaHa Habopa oby4yatowmxcsa 2015-2017r r
Twunosas nporpamMmMa no AUCUUnInHe oTCyTCTBYeT

Pa3paboTuuk nporpaMmbi:
[LOLEeHT A% ) N N Canunkees

Pabouast nporpamma paccmoTpeHa 1 ofobpeHa Ha 3acegaHmm Kadegpbl BTOY
NpoTOKO/ OT Wwn ilUE 2017r. Ne

3aB Kadegpoii, npodeccop A Anses

YTBEPXAEHO

MNpoTokon 3acegaHns MeTOAMYECKON Komuccnn MO

oT t In* 20171 Ne J
Mpegcenatens KOMUCCUN, OOUEHT a N A B laspunos
HavaneHuk YMLU, goueHT ‘. T A Kutaea



1 Llenn ocBoeHMA AUCLUNINHDI
Mpw opraHmsayum y4ebHOro npowecca nNo AUCLUNANHE YCTaHaBAMBAKOTCA crefytowue Le-
N ee npenojaBaHus:

a) M3yyeHne MNPUHUUNNANBHBIX CXEM Pa3/InyHbIX TUMOB HaNbIIATENbHbIX YCTAHOBOK, WX
YCTPOWCTBO M NPUHLMN paboThl;

6) MosyyYeHMe HaBbIKOB MO 3KCNayaTaunm BaKyyMHbIX YCTAaHOBOK pPa3/IMYHOro Ha3HavyeHus;

B) OCBOEHME OCHOBHbIX MPUHLMMNOB KOHCTPYMPOBaHUS Pa3fiMUHbIX Y3710B BaKyyMHbIX YCTaHO-
BOK.

2. MeCcTO AMCUMNANHBI B CTPYKTYpe 06pa3oBaTeNbHON NporpaMmbl

OvcunnnnHa «BakyyMHble YCTaHOBKM» OTHOCUTCS K BapuaTuBHOM Yactn OOIT.

[ns ycnewHoOro oCBOEHUA AUCLUNANHLI «BaKyyMHble YCTaHOBKU» CTYAEHT, 06y4atoLmnincs
no HanpaefieHnto 15.03.02 «TexHONOrn4Yeckre MalluHbl 1 060py0BaHUE» Mo nNpoguao «Bakyym-
Has U KOMMPEeccopHasa TexHnKa ur3nyecknx yCTaHOBOK» [O/DKEH OCBOUTbL MaTepuan npejlwecTBy-
IOLNX ANCLMIMIMH NO yyebHOMY nnaHy 6akanaBpos HanpasneHmsa 15.03.02:

-b51.6.6 dusuka

-b1.6.9 NHopMaLMOHHbIE TEXHOIOT UK

-b1.B. 11 NHxXeHepHasa rpadurka

- b 1.6. 14 MatepunanosefjeHune

- b 1.b. 18 MexaHuKa »XUAKOCTU U rasa

-b51.6.19 OcHOBbI NPOEKTUPOBaAHUA

-b1b6.22 TepmognHamumka

-61.B.0/4. 10 dunsmka Bakyyma

-b61.B.0/4. 11 CTpyiiHble 1 COPOLMOHHbIE BaKyYMHbIe HACOChI

-51.B.0O/4. 12 PoTOpHbIe BaKyyMHbIe HacocChl

-b1.B.O/.7 nekTpnyeckune ABfeHNA B BaKyyme

CTy[eHT LO/MKeH O4HOBPEMEHHO U3yyaTb Clefylowue ANCLUMINHBI Yy4e6HOro nnaHa 6akanaspos
HanpaBneHus 15.03.02 «TeXHOMOrMYeCKMe MallWHbl U 060pya0BaHNE:

-B51.6.20 OCHOBbI TEXHOMOTNN MALIMHOCTPOEHUSA

-b1.B.0/1.13 PacyeT n KOHCTPyMpOBaHMNe 31eEMEHTOB BaKyyMHOr0o 060pya0BaHms.

3HaHWUA, NOJlyYeHHble MPU MU3YYEHUN AUCLMUMNHBI, MOTYT OblTb MCMONL30BaHbI MPY MPOXOXAeE-
HUW NPeLaUNIOMHON NPaKTUKW, BbINOIHEHUW BbIMYCKHOW KBaIM(PUKALMOHHOW paboTbl, B Hay4YHO-
nccneoBaTeNlbCKOW  LeATENbHOCTH, a TakXe Npu U3YyYeHUU Cneayrowmx AUCLUUNAWH NO Hanpa./e-
HUIO NoaroToBkn 15.03.02 - «TeXHONOrMYecKne MallHbl U 060PyA0BaHNE:

- 61.B.04.5 CoBpemeHHble MeTOAbl Pa3paboTKM KOHCTPYKTOPCKON AOKYMEHTauun BaKyyMHOro
obopypnoBaHus;

-B51.B.0/[1.14 MOHTaX 1 3KcnyaTaumns BakyyMHOro o60pyaoBaHus.

3. KomneTeHUUn obyyatoLierocs, popmupyemble Bpe3ynbTaTe 0CBOEHUSA UCLUMNINHbI:
B npouecce n3yyeHns jaHHOW AUCULUNANHBI CTYAEHT AO/DKEH OBNafeTb CAeAyoWwnmm
KOMMNETEeHLUAMN:

-MK-8: YMeHMemM NpoBOAMTb NATEHTHble MUCCNeL0BaHUA C Lenblo 0b6ecneyeHnUs NaTeHTHOW
YMCTOTbl HOBbIX MPOEKTHbLIX PELEHUA U MX NAaTEHTOCMOCOOGHOCTU C OnpeAesieHMEM MoKasaTenen
TEXHWYECKOr0 YPOBHS NMPOEKTUPYEMbIX U3JENNIA;

-MK-10: CnocobHOCTbI0 06ecneymBaTb TEXHOMOTMYHOCTb U3AENWI U ONTUMaNbHOCTbL MpPO-
LLeCCOB MX W3rOTOB/IEHWA, YMEHWEM KOHTPONMPOBaTb COBAKOAEHNE TEXHOMNOTMYECKON AUCUUNINHDI
NPy N3roTOBNEHUN U3AENWNIA;

-MK-12: CnocobHOCTbLI0 y4yacTBOBaTb B paboTax No AOBOAKE U OCBOEHUIO TEXHOJIOMMYECKUX
npoLeccoB B X04e MOAFOTOBKM MPOM3BOACTBA HOBOW MPOAYKLMMW, NPOBEPATb KayeCTBO MOHTaxa
HanafKu npu UCNbITaHMAX W CAave B 3KCMayaTauuto HOBbIX 06pasL0B W3AeNNiA, y3N0B U feTanei
BbIMYCKaeMOl NPOAYyKLNN;

-MK-13: ¥YMeHnem NpoBepsiTb TEXHUYECKOE COCTOSIHME U OCTATOYHbIA pecypc TeXHONornye-
CKOro 060pyfoBaHUs, OpraHn30BbIBaTb NPOMPUIAKTUYECKNIA OCMOTP M TEKYLLNI PEMOHT TEXHONOT K-
4eCKMX MallnH 1 060pyL0BaHMS.



B pe3ynbTaTe 0CBOEHUSI ANUCLMNINHBI 00YYaeMbliA AON>KEH:

1) 3HaThb:

a) OCHOBHbIe OMNpejesieHns Y TEPMUHBI, KacatoLmnecs JUCLUUNINHBLI «BaKyyMHble YCTaHOBKMNY;
0) obuime 3aKOHOMEPHOCTU (U3NYECKUX ABMEHUI N OCHOBHbIX BaKyYMHbIX TEXHOOrMYeCKMUX
NpoL,eccos;

B) KOHCTPYKLMIO Y OCHOBHblE TEXHUYECKNE XapaKTepUCTUKN BaKyYMHbIX YCTAHOBOK pasMyHoO-
ro HasHauyeHwus;,

2) YMeTb:

a) pa3paboTaTb BaKyyMHYI CXEMY YCTaHOBKMY;

0) pa3bupatbCa B NpUHUMNAX paboTbl pa3MyHbIX AeTaneidl n y310B BaKyyMHbIX YCTAHOBOK;

B) 0(hOpMIATL KOHCTPYKTOPCKYHO LOKYMEHTALMI0 B COOTBETCTBUM C TpeboBaHuamu ECK/A;

r NMoNb30BaTbCA HOPMATUBHO-TEXHUYECKOW JOKYMEHTaLMein npyu nNpoeKTUPOBaHUN BaKyyMHbIX
YCTaHOBOK.

3) BnageTts:

a) HaBblKaMW pa3paboTKN TEPMUYECKUX UCNapuTeneil BaKyyMHbIX Hanbl/INTe/IbHbIX YCTAHOBOK;
0) HaBblKaMu nogbopa o60pyAoBaHNA ANA BaKYYMHbIX YCTAaHOBOK Pa3fIMYHOr0 Ha3Ha4YeHus.

B) NH(opMaLved 06 OCHOBHbIX OTEYECTBEHHbLIX W MHOCTPaHHbIX MPOU3BOAUTENAX BaKyyMHON
TEXHUKMN.

4. CTpyKTypa u cofep>kaHune gucumninHel «BakyyMHbleyCTaHOBKU»
O6buwasa TpyLOeMKOCTb AUCLUMNINHBLI COCTABNAET 4 3a4eTHble eAnHMLbI, 144 yaca.

Ne  Pasgen gucumnanHbl (TeMbl) Bupabl yue6HoA OLueHOYHbIe cpeacTBa ANA NpoBefeHUsA
o v -
I:|/ % (an?gab)l) NPOMEXYTOUYHOM i‘;‘:ﬂecmumm no pasge
=
S nex- Mpak Jlab. CPC
umn 3am pab
1 BsepgeHue. Uenb v 3agaun 7 2 - - 2 TecTupoBaHue,
AVCUMMINHBI KOHTPO/IbHbIE paboTsl, pedepart
2 BaKyyMmHble 7 4 16 2 Petpepar,
HanblNTeNIbHbIE KOHTpO/IbHaa paboTa,
YCTaHOBKM TecTupoBaHue, oTyeT
no nabopaTopHbIM paboTam
3 CBapouHble 7 2 2 Pedepar,
ANPhY3N0oHHbIE TecTupoBaHue
BaKyyMHbI€ YCTaHOBKM
4  ONeKTpOHHONy4eBble 7 2 - - 2 Petpepar,
CBapOYHble YCTaHOBKM TeCcTUpoBaHue
5 BaKyyMmHble 7 2 8 2 Petpepar,
3NeKTPUYECKME Nneyn KOHTpO/IbHaa paboTa,
TecTupoBaHue, oTYeT
no nabopaTopHbIM paboTam
6 BakyymHble 7 1 8 2 Petbepar,
Cy6numannoHHble TeCTMpOBaHue, OTYeT
YCTaHOBKM no nabopaTopHbIM paboTam
7 BakyyMHble 7 2 2 Petbepar,
MeTannypruyeckme TeCcTUpoBaHue
YCTaHOBKM
8 OnemMeHThHI 7 1 - 4 2 PethepaT, TecTMpoBaHuMe, OTUET
BaKyYMHbIX CUCTEM no nabopaTtopHbIM paboTam,
9 BaKyyMHble 3/IeKTpodu- 7 2 2 Petepar,
3MYecKue yCTaHOBKM TeCcTupoBaHue
(PPY)
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No
n/n

1

KypcoBoi1 npoekT 7 36 3awmra
WToro: 18 : 36 54
MpomexyTouHas OK3aMeH
aTrectayms
5. Cogep>KaHune NeKLNOHHbIX 3aHATUI N0 TemMam
Ya- Tema /IeKLLMOHHOrIO KpaTkoe cofepxxaHue

Chbl 3aHATUA

2 Temal OCHOBHbIE ONpeeneHnsa U NOHATUA: BaKyyMHas YCTaHOBKa,
BeegeHne. Llenb BakyyMHas cucTema, BaKyyMHbIN arperar, BakyyMHas Kamepa,
W 3afa4yn gucum- BaKyyYMHbIN LWKO3, 0TKAYHOM nocT. Knaccugukaums Bakyym-
NANHbI HbIX YCTAHOBOK.

4 Tema 2 Temnepatypa v CKOPOCTb ucnapeHus sewectsa. OCHOBHbIe
BakyymHble BUAbl TOHKOM/IEHOYHbIX BaKyYMHbIX TEXHONOTUiA. Y CTPOI-
HanbIINTENbHbIE  CTBO BAKYYMHOW YCTAHOBKW, NPUMeEHAEMOW AN NOyYeHUs
YCTaHOBKM TOHKMX NAEHOK. YMcToTa, paBHOMEPHOCTb U afresus.

2 Tema3. ®dun3nyeckne npoLeccbl MU OCHOBHble napameTpbl AUddy3u-
CBapoyHble An®- OHHOWN CBapku B Bakyyme. puHUMNMANbHbIE CXEMbl CBa-
(hy3MOHHbIE POYHbIX ANPEY3NOHHBLIX YCTaHOBOK. BaKyyMHbIe CUCTEMbI
BaKyyMHble CBapOYHbIX YCTaHOBOK.

YCTaHOBKM

2 Temad. OCHOBHble MapameTpbl npouecca 3/1eKTPOHHO-/Ty4eBOW
ONeKTPOHHONY- cBapku (3J1Y). YckopswoLlee HanpsxXeHne, TOK Ny4dka, TOK
yeBble CBapOYHble MarHWTHOM NIMH3bI, CKOPOCTb CBapKW WM BeNUYMHA BaKyyMa.
YCTaHOBKM CmoTpoBble cuctembl 3JTY. OcobeHHOCTM npouecca anek-

TPOHHO/YYEBOI CBapkn B BakyyMme MpuHUMNManbHas cxema
3M1EKTPOHHO-/Iy4eBOI CBapOYHON ycTaHOBKW. OTKayHble Ba-
KYYMHble cuctembl /1Y

2 Temab. MpenmMyLLecTBa 3/IeKTPUYECKOT0 Harpesa B Bakyyme. [puH-
BakyyMmHble LWNbl YCTPOCTBA OCHOBHbLIX BUOB BaKyyMHbIX 3/IeKTpone-
3NeKTpUYEeCcKune yel. Ayrosble neun. MNeun gns NNaBKU B KpUCTanamsaTop u
neyu neyn Ana NNaBkW B rapHucax. lMnasmeHHble neyun. Inek-

TPOHHO-Ny4YeBble neyn. Meun conpoTusneHns. HAYKLUOH-
Hble neyn. TpeboBaHWA K BaKyyMHbIM Meyam. [epmeTuy-
HOCTb. DNEKTpUUecKas NPoOUYHOCTb M30M1ALNN.

1 Tewmas. O6nactn npvMeHeHus cy6MMaUMOHHON CywWKW. MpuHLKM-
BakyyMHble nuanbHas cxema Cy6/MMaunOHHON CYLNIbHON YCTAHOBKM.
cybnmMaunoHHble 3aMopaxXuBaHue M M3MeNbyeHue NpPoaykKToB. MeTopnbl 3a-
YCTaHOBKM MOpPaXXUBaHUA. JKcnayaTalMOHHbIE Pacxofbl Ha 3aMOpaXku-

BaHue. Cucrtema sHepronogsoga. Cucrema oTKaukum BOAAHO-
ro napa. Cyb6numartopbl U fecy6numatopbl. B3sanmopacno-
NOXXEHNEe OCHOBHbIX 3/1EMEHTOB CYb6IMMaLMOHHbIX YyCTaHO-
BOK. BakyyMmHble cUCTEMbI CYOIMMALMOHHBIX YCTAHOBOK.

2 Temad’. N3MeHeHne (PU3NKO-MEXAHWYECKUX CBOWCTB MaTepuanos,
BakyymHble nofBepraeMblXx BaKyymMupoBaHuio. MeToabl 06paboTku
MeTannypruye- XWAKUX MeTannoB B Bakyyme. O6paboTka B KoBlie. Obpa-
CKVe YCTaHOBKM 60Tka B cTpye. NopunoHHas obpaboTka. [erasaums ctanm c

NOMOLLbI TpaHcnopTupylowero rasa. OCO6EHHOCTU KOH-
CTPYKUUMN MeTannypruyeckux BakKyyMHbIX Kamep U BakyyM-
HbIX CUCTEM.

1 Temas8. Pa3bopHble BakyyMHble cucTembl. OCHOBHble XapakTepu-
ONIEMEHTHI CTUKM pa3bopHbIX BakKyyMHbIX cucTem. Pa3bopHble coefu-
BaKyYMHbIX HEHMA C HeMeTa//IMYECKUMWU YNAOTHUTENAMMU. OfNeMEHTHI

Popm-ble
KOMM-Lun
MK-10,
MK-12

MK-10,
MK-12,
MK-13

MK-8,
MK-12,
MK-13

MK-12,
MK-13

MNK-10,
MK-12,

MK-8,
MK-10,
MK-13

MK-12,
MK-13

MK-8,
MK-10,
MK-13



No
n/n

CnucTem

2 Temal.
BakyyMHble

anekTpousnye-

CKne yCTaHOBKN

6. Copep>kaHuve nabopaTOpPHbIX 3aHAT U

Tema
AVCUUNUHDB

Tema 2. Baky-
YMHbIE Hanbln-
TeNbHbIE yCTa-
HOBKM

Tema 5. Baky-
YMHble 3/ekK-
TpUYeckue neuu

Tema 6. Baky-
YMHble cy6un-
MaLMOHHbIe
YCTaHOBKM

Tema 8. 9ne-
MEHTbI BaKyyM-
HbIX CUCTEM

Ya-
Cbl

16

COeiNHEHNI BaKyyMHbIX Tpy60MpOBOAOB. DNEKTPUYECKue
BBOAbl. BakyymHble BBOAbI A8 TepMmonap. CMOTpPOBbIe OK-
Ha. [porpeBaemMble M He MpPOrpeBaemMble CMOTPOBble OKHa.
YcTpoicTBa Ans nepefayn ABUXEHNUS B BaKyYMHbIA 06beM.
Y CKOPUTENU 3apPSOXKEHHbIX YacTul, W 3KCMepuMeHTalbHble
TepMOsfepHble YCTAHOBKW. YCNnoBua paboTbl BaKyyMHbIX
cuctem 3PY n mx ocobeHHocTu. CTMMynuMpoBaHHas fe-
copbuma rasa. TpeboBaHWA K KOHCTPYKLMOHHbIM MaTepua-
nam 3PY. BakyyMHble HacocCbl, apMaTypa U KOMMYyTauMnoH-
Hoe 060py/0BaHNE, NCMOMb3YEMOE B cocTaBe 3PY.

HawnmeHoBaHue na-
6opaTopHOI paboThbl

Na6. pabota Nel.
BakyymHas Hanbl-
nuTenbHaa ycra-
HoBKa YBH-4M.
Na6. paboTa Ne2.
BakyyMHas Hanbl-
nuTenbHaa ycra-
HoBKa YBH-432/1.
Na6. paborta Ne3.
BakyymHas Harbl-
nuTenbHaa ycra-
HoBKa YBH-15M.

Nab. pabota Ned.
BakyymHasa Hanbl-
NUTeNbHaa ycTa-
HOBKa «bynar»
a6. paborta Nob.
BakyymHas snek-
Tpruyeckas neyb
C3B 5,5/16

Na6. pabota Ne6.
YcTaHOBKa pau-
HUPOBaHUA TYro-
nnaBKkMX MeTasnnoB

Na6. pab6ota Ne7.
YcTaHoBKa cy6nu-
MaUMOHHON CYLUKM
YCC-10.

Na6. pabota Ne8.
Cyulka B Bakyyme

Na6. pab6ota Ne9.
Pa3bopHble K He-
pa3bopHble  BaKy-
YMHble  COeAMHe-
HUS.

KpaTkoe cogepxaHue

M3yyeHne KOHCTPYKL MM YCTaHOBKM
YBH-4M 1 peXXMoB MarHeTPOHHOro
crnocoba HanblNeHns

3yuyeHvie KOHCTPYKLUN YCTAHOBKM
YBH-43/[, 1 HanblNneHUs NOKPbITUIA
3/1eKTPOAYTOBbIM PaCMblfIeHNeM MaTepu-
anos

BakyymHas Metanivsaums v nonyyeHue
[eKOpaTUBHBIX, 3epKabHbIX MOKPbITUIA
Ha UM3fenna W3 KepamuKu, CTekna,
njactMaccbl M Ap. METOLOM TepMuye-
CKOro ncnapeHus

MpUHLUMNBI MOHHO-NNA3MEHHbIX MeTO-
[0B HaHEeCeHUs YNPOYHAOLLNX MOKPbI-
TWiA. Y CTPOICTBO, COCTaB U MPUHLMN
paboTbl yCTaHOBKM «bynat».

N3yueHne npouecca nariku B yCI0BUAX
BaKyyma 3/1eKTPUYeCKNX HarpesaTe/lb-
HbIX 3N1EMEHTOB AN NY3NOHHbIX HACO-
cos cepun HA

N3yyeHne KOHCTPYKLMN N 0COBEHHO-
CTeli BaKyyMHOI YCTaHOBKW A/18 MONy-
UEHWUA CBEPXUYMCTbIX TYTOnnaBKux me-
Ta/I0B Y MOHOKPUCTA/IMYECKHMX 3ar0-
TOBOK MeTOZOM 30HHOW MnaBKu
O3HaKoMJiIeHMe C KOHCTpYKLMen u oc-
HOBHbIMW  3/1IEMEHTaMW  YCTaHOBKW.
OnpegeneHne onTuUmanbHOW Temmnepa-
Typbl cybnmmaumnn npenapaTtos KpPOBU.
N3yuyeHne npoueccoB BaKyyMHOW CyLL-
Kn. MeTo/bl TEOPETUYECKUX U 3KCNe-
PUMEHTaNbHbIX UCCEe[0BaHN
N3yuyeHne CBapHbIX M NasHbIX HePa3b-
EMHbIX COeANHEHWUI AN NOoNyyYeHNs
BaKYYMHO-MNOTHbIX FepMeTUYHbIX
LUIBOB Ha NpUMepe BaKyyMHOW yCTaHOB-
Ku YBH-4M. N3yueHune pasnnyHbIX
CTaHAAPTOB BaKyYMHbIX (D1aHLEB.

MK-13

dopm-ble
KOMM-Uun
MK-12,
MK-13

MK-10,
MK-12

MK-8,
MK-10,
MK-13

MK-8,
MK-10,
MK-13



HO.

06CYXAEHNN PabOUNX YepTexeil.

No
n/n
1

NabopartopHble 3aHATUA B y4YebHbIX nabopatopuax Kadefpbl «BakyyMHaa TexXHVKa 3N1eKTPOpu-
3MYeCKUX YCTaHOBOK» C WCMOMb30BaHWEM CreumasbHOro 060pyfloBaHMA, a Takke B KOMMbIOTEPHOM
Knacce.

7. Copep>kaHune KypcoBoro npoekTa obyyatoLierocs B 6akanaspuaTe
KypcoBblM npoekTam u paboTtam npugaeTcad ocoboe 3HayeHWe, NOCKO/bKY [LaHHbIN BUf
CamMoCTOATEeNbHOM paboTbl B HamboNbllel cTeneHn opmupyeT NpodeccMoHanibHble HaBbiKU U
yMeHus. KypcoBble NMpoeKkTbl U paboTbl ABNAKOTCA HEO6XOAMMOW OCHOBOMN AN HanucaHus Bbl-
MYCKHON KBanMMUKaLNOHHON paboThl.
Llenb BbIMOMHEHMA CTyeHTaMN KYpPCOBOro NMpoeKkTa Mo AUCLUMNANHE - 3aKPernsjeHne npume-
HEHVEM Ha NpakTUKe TeopeTUYeCKMUX 3HAHWUI, NMONYYEHHbIX Ha IEKUMAX, NPU pacyeTe U NPOEKTUPO-
BaHUWN BaKyyMHbIX HacOCOB, Yy3/10B 1 arperaTtoB BaKyyMHbIX YCTaHOBOK.
KypcoBOil NpOeKT BbINOMHAETCA CTyAeHTaMu WMHAUBMAYANIbHO - N0 Teme, Bblbupaemon wu3
npeaoXeHHOro npenojasarensiMmm crnmcka. Cnvcok TemM KypcoBOro npoexkTa 0OHOBIAETCA €Xerof-

MpumepHas TemaTuKa KYpCOBbIX NPOEKTOB MOXeT ObITb NpeAcTaB/eHa Cefyrowmm CNUCKOM:
- pazpaboTka 6e3MacnsHOro arperata Ha 6ase KoHgeHcaumoHHoro BH n agcopbuynoHHoro BH
- pa3paboTka 1abopaTopHOro cTeHAa 415 pacyéra u aKCNepUMEHTaNbHOI0 UCCef0BaHNA KOH-
[EeHCaLMOHHOro BaKyyMHOr0 Hacoca
- MPOEKTUPOBaHME FeTTEPHO-MOHHOIO UCNapPUTENLHOIO Hacoca.
OCHOBHbIE UCTOYHWUKM UHOPMaLMX NPU BbIMOHEHUWN KYPCOBOI0O NPOEKTa - Nepuoanyveckme
n3gaHna n MoHorpadumn no BakyyMHOW TEXHUKe.
B xo4e KypCcoBOro NMpOeKTMPOBaHUA CTYAEHTbI:
- N3yY4aloT KOHCTPYKLUIO NPOEKTUPYEMOrO 3/1IeMeHTa BaKyyMHOMR YCTaHOBKMW;
- MPOBOAAT NUTEPATYPHbIA 0630p NO CYLLECTBYIOL MM aHanoram;
- paszpabaTbiBalOT 3/1eMEHT BaKyyMHOW YCTAHOBKMN UM MOLEPHU3UPYIOT CYLLECTBYIOLLYIO KOHCTPYK-
uunto;
- NPUBOAAT onNucaHme pa3paboTaHHO KOHCTPYKLMK;
- MPOBOAAT pacyeTbl, NOATBEPXAaloLiMe paboToCNOCOOHOCTL pa3paboTaHHOro 31eMeHTa KOHCTPYK-
Luu;
- 0(hOPMAAT NOACHUTENLHYIO 3anucKy B 06beMe He MeHee 30 CTp., a Takxe paspabaTbiBaloT pabo-
4ne YepTeXu B 06bemMe 4 nucta popmarta Al
B cocTtaB rpathmyeckoi 4acTu A0/MKHbI BONTWM BaKyyMHas cXema M COOPOYHbIE YEPTEXWN pas-
pabaTbiBaemMOIli yCTaHOBKM MNK ee Y3M0B, AeTaMpoBKa COOPOUHbIX Y3/0B.
B xoae paboTbl Haf KypCcOBbIMW MpPOeKTaMu 1 paboTaMu pyKOBOAMTENb MOMOraeT B cOCTaB/e-
HUKX nnaHa paboT, nogbope aHaNOroB AN NPOEKTUPOBaHMSA, TEXHUYECKOW NUTepaTypbl, y4acTByeT B

8. CamocTodTeNbHaa paboTa obyvarouieroca B 6akanaspuaTe

TeMbl, BbIHOCUMbIE Ha
CaMOoCTOATeNbHY0 paboTy
Tema 1
BeepneHve. Lienb n
3a/aun AMcCUMNIVHLI
Tema 2
BaKyyMHble Hanbliun-
TeflbHble YCTaHOBKU

Tewma 3.

CBapoyHble Anphy3noH-
Hble BaKyyMHble yCTa-
HOBKMU

Tewma 4.
ONEeKTPOHHO/YYeBble

Ya-
Chbl

2

dopma CPC

MpopaboTKa NEKLMOHHOIO M APYroro TeopeTnyeckoro ma-
Tepvana, MOAroTOBKa K TECTMPOBaHMIO paboTe, HanvcaHue
pedepaTa

MpopaboTKa NEKLMOHHOIO 1 ApYroro TeOPETUYECKOro Ma-
Tepuana, MOArOTOBKa K /1a60PaTOPHLIM 3aHATMAM, O(OPM-
NeHre 1 caada nabopaTopHO paboThbl, NOArOTOBKA K KOH-

TPONbHOW paboTe, HanMcaHve pedepara, NOATOTOBKA K Te-
CTUPOBaHUIO

MpopaboTKa NEKLMOHHOIO U ApYroro TeOpeTUYecKoro Ma-
Tepvana, NOLrOTOBKA K TECTUPOBaHUIO paboTe, HanucaHue

pedepata

MpopaboTKa NEKLMOHHOIO U APYroro TeOPeTUYeCKoro Ma-
Tepuana, NoAroToBKa K TECTMPOBaHWIO PaboTe, HaNMcaHue

Popm-ble
KOMM-Lun
MK-10

MK-10,
MK-12,
MK-13

MK-12,
MK-13

MK-8,
MNK-12,



CBapOYHble YCTaHOBKM pedepata MNK-13
5 Tema 5. 2 MpopaboTKa NEKLMOHHOrO 1 Apyroro Teopetnyeckoro ma-  MK-12,
BaKyyMHble Tepuana, MoAroTOBKa K 1a60paTOpHbLIM 3aHATUAM, ojopm-  [1K-13
3NEKTPUYECKME NeUn NeHne 1 caada nabopaTopHo paboTsl, HanMcaHWe pedepa-
Ta, NOAr0OTOBKA K TECTUPOBAHUIO, MOArOTOBKA K KOHTPO/b-
HoWi paboTe
6 Tema 6. 2 MpopaboTKa NEKLMOHHOIO 1 Apyroro Teopetnyeckoro ma-  MK-12,
BakyyMHble Tepuana, MoAroTOBKa K 1a60paTopHbIM 3aHATUAM, ojopm-  [1K-13
Cy6/IMMaLMOHHbIE NeHve 1 caada nabopaTopHoO paboThkl, HanmcaHue pede-
YCTaHOBKM paTa, NoAroTOBKa K TECTUPOBaHWIO
7 Tema 7. 2 MpopaboTKa NEKLUMOHHOro MaTepuana, HanucaHve pede- — MK-12,
BakyyMHble MeTanypru- paTa, NoAroToBKa K TECTUPOBAHIO MK-13
YecKue YCTaHOBKM
8 Tema 8. 2 Mpopa6oTKa NEKLMOHHOIO 1 ApYroro Teopetudeckoro Ma- K-8,
ONeMeHTbI BaKyyMHbIX Tepuana, MoAroTOBKa K 1a60paTOPHbLIM 3aHATUAM, ojopm-  [1K-10
cUCTeM NeHve 1 caada nabopaTopHo paboTsl, HanMcaHWe pedepa-
Ta, NOAr0OTOBKA K TECTUPOBAHUIO
9 Tema 9. 2 Mpopa6oTKa NEKLMOHHOIO 1 ApPYroro Teopetudeckoro ma-  MNK-13
BakyyMHble 3neKTpotn- Tepuana, HanucaHue pedepata, NoAroToBKa K TeCTUPOBa-
3MYeCKMe YCTaHOBKM HUKO
10  KypcoBoii NpoekT 36 BbINosHeHMe KypcoBOro NpoeKkTa TzKl‘llﬁ 1I;IK-

9. WMcnonb3oBaHWe PeMTUHIOBOW CUCTEMbI OLEHKWN 3HAHWIA.
3HayeHns TeKylLlero peiTUHra BbICTaBNATCA NpenojasartesiemM Npu BbIMOSHEHUWN BCEX KOH-
TPO/IbHbIX TOYEK U 33JaHNI (MCXOAA M3 MaKCUManbHOM oueHKKN 60 6annos)

Cucrtema OUEHKN 3HaHWI B paMKax n3ydyeHunsa ancumnnyiinHbl

Bug paboTbl Kon-8o Makec. 6ann MuH. cymma 6ansnos Maé(:Aﬁggnma
TeKyLwKnii KOHTPOSb
JlabopaTopHble paboThl 9 4 24 36
KOHTpO/IbHbIE paboThl 2 4 4 8
TecTupoBaHue 1 10 5 10
Pedepar 1 6 3 6
NToro 36 60
MpOME>KYTOUYHbIN KOHTPO/b 24 40
(sk3ameH)
NToro 60 100
CucTema OLeHKW 3HaHMN NPy NOATOTOBKE M 3aliMTe KypCOBOro MnpoekTa
Bug paboTbl Kon-Bo Makc. 6ann MuH. cymma 6annos  Makc. cymma 6annos
Mpadmnueckas vyactb 4 n. P.Al 4 10 24 40
PacuyeTHas yacTb 1 15 10 15
NntepaTypHblii 0630p 1 10 6 10
Cneyundurkayums 1 10 6 10
3awmra 1 25 14 25
NToro 60 100



O .MHopMaLMOHHO-MeTOMUYECKOe 06ecreyeHe ANCLUNUHBI

peKkoMeHAyeTCs MCNONb30BaTh CAeAYOWY NuTepaTypy.

10.1. OcHOoBHaa NnTepaTypa

No
1

OCHOBHbI® UCTOYHUKN UHDOpMaLUN
Po3aHoB J1.H. BakyymHas TexHuKa: y4yeb6HUK Ans
CTyA. BYy30B, 06y4y. no cney. "ONeKTpPOHHOe
MallNHOCTPOEHMe" Hanp, NOArOTOBKU "INeKTpOHUKA
N MuKpoanektpoHuuka" [/ J1.H, PosaHoB. -3-e wu3g.,
nepeps6. n fon. - M. :Beicw. WKk, 2007 .- 392 c.
BakyymHaa TexHuka. O6opyaoBaHue,
NpoeKTUpOBaHue, TEXHONOTUW, aKcnayaTayms. 4.1,
VIHXeHepHO-(h13nyecKre OCHOBbI: y4ebHOe nocobue
/ M.X. XabnaHsH, .. CakcaraHckuin, A.B.
Bypmuctpos; M-Bo 06pa3.n Haykum Poccumn. KasaH,
Hal, uccnef. TexXHon. yH-T, - KasaHb: U3a-Bo
KHWUTY, 2013.-232c.
BakyymHas TeXHUKa.
NpoeKTUpoBaHue,

O6opypoBaHue,
TEXHONOrnK, akcnnyatayms
nocoéue: B 2 u.
4.2. BakyymHble Hacocbl / M.X. Xa6naHsH, [.J1.
CakcaraHckuii, A.B. BypmuctpoB ; Hau,
ncenel. TexHon. yH-1 — KasaHb : MN3a-80 KHUTY,

2016 — 300 c. : wn.

[OnekTpoHHbIA pecypc] : yvebHoe

KasaH,

0.2. 4o NONHNTENbHAA NUTEPATYypa

N>
1

OCHOBHble UCTOYHUKN VIHCbOpMaLI,I/IM
AyxonenbHnkoB [.B. OCHOBbl KOHCTPYWPOBaHUSA
BaKyyMHbIX MNa3MeHHbIX YCTaHOBOK: yyebHoe
nocobue/dyxonensHukos [.B., MapaxtaHos M.K.,
Bopob6bés E B,; nog pes. A.b. NBawkuHa. -M.:
M3gatenbcteo MITY um. H.3. baymaHa, 2014,- 94
C.

AsnykoBa KO.®. OCHOBbl aBTOMATU3MPOBAHHOTO
npoekTupoBaHusa :y4de6.nocobue / KO.®. ABnykosa.
- MuHck: Bbicw. wk., 2013.-217 c.

10.3. 3NeKTPOHHbIE UCTOYHUKN MHopMaLnn
|_|pl/I N3yHYeHUN ANCUNNNNHBI <<BaKyyMHbIe YCTaHOBKU» peKOMeHAOBaHO MCNoNb30oBaHMe

3NEeKTPOHHbIX MCTOYHUKOB MHGOPMaLMNN:
- OnekTpoHHble KaTtanoru: ¥ HWL, (hllp:// ruslan.kstu.ru/, http:// (t.kslu.m ),
- 9NeKTpPoOHHO-6nb6nMoTeyHas cuctema (3bC) «KHura®oHng» (www.knigatund.ru),

- 9BC «Znanium.com » http://znanium.com/

CornacoBaHo:

3aB. cekTopom OKY ®

" mperalllLIE roBly3cnuHKre nogkTnoe
06P«& ™ 'M[N®VW4MA41H* BLICWErO

Mpyu M3y4YyeHUU AUCLUNIUHBL «BaKyyMHble YCTAHOBKU» B KaueCTBE MCTOUYHUKOB UHGOPMALUM

KonunuyecTtBo aK3eMnaspos
100 3k3. B YHNL KHUTY

84 3k3. B YHNL, KHUTY

171 3k3. BYHUWLUKHW Y

Kon-Bo 3k3.
3BC «KHuraoHg»
http://www.knigafund.ru/books/] 74463
JocTtyn ¢ no60oi Toukn WNHTepHeT nocne
peructpauumn no IP-agpecam KHUT'Y

3BC «Znanium.com»
http://znanium.com/bookread2.php7book-509
235
[ocTyn c no60oil Toukn VIHTepHeT nmocne
perucTpauunu no IP-agpecam KHUN IV

L«AACIOMNANNK l"ﬂ Pyt WCCNTNOBATENLCOW

4

N'M&/#a blu

( Ny&bpMauMOHHbBIN LEHTP

k -


http://www.knigafund.rU/books/l
http://znanium.com/bookread2.php?book=509
http://www.knigafund.ru
http://znanium.com/

11. OUeHOYHbIe CpeAcTBa ANS TEKYLLEro KOHTPOAS yCneBaemMocTUW, NPOMeXKYTOYHOW aT-
TecTauunm no nToram 0CBOEHUS AUCLUMINHBI

OueHOYHble cpeAcTBa A5 NPOBeAEHNS TEKYLLEr0 KOHTPOS YCNEeBaemMoCTH, MPOMEXYTOYHOM
atTectaynmn obyvarowmxcs, paspaboTaHbl cornacHo MonoxxeHnto o PoHAe OLEHOYHbIX CPEeACTB,
paccmaTpuBatOTCA KakK COCTaBHas 4acTb paboyeil nporpammbl U OPOPM/IEHbI OTAENbHbIM LOKYMEH-
TOM.

12.MaTepnanbHO-TeXHNYECKOoe obecnevyeHne AUCLUUNANHbI

Mpn n3yyveHnn gncunninHel «BakyyMHble YCTAHOBKU» KOHCTPYKTOPCKas fOKYMEHTa-
Lunsa 1 obpasLbl pa3paboToK 3/IeMEHTOB BaKyYMHbIX YCTaHOBOK 3A0 «deppu BaTT», yuebHble nabo-
patopumn Kaenpbl «BakyyMHas TEXHVKa 3N1eKTPOPU3NYECKMNX YCTAHOBOK», a UMEHHO:
12.1. Na6opatopus B-103 «JlabopaTopns HaHECEHWS BaKyYMHbIX YPOYHAIOLMNX U U3HOCOCTOM-
KNUX MOKPbITUIA», BaKYyMHast HanblnuTeNbHas ycTaHoBKa «BATT900-2M2/C», BaKyyMHas Hanbliun-
TeflbHadA ycTaHoBKa «YBH-431»;
12.2. Nabopatopusa B-110 «3kcnepumeHTasbHas nabopatopusa BaKyyMHOr0 Harbl/IeHUSA», BaKyyM-
Hasd HanbinnMTenbHaa yctaHoBka «BATT1000-4My»;
12.3. abopatopusa B-325a «JlabopaTopus BaKyyMHbIX CPefCTB OTKauyKu», BaKYyMHas Hanbl/n-
TefbHad yctaHoBKa «BATT700-2My»;
12.4. «KoMNbIOTEPHbIA Knacc»

Nabopatopus ocHaweHa NM3BM B KonnyecTse 12 WTYK, LWUIMPOKOGOPMATHbLIM NAOTTEPOM
(bopmat neuvatn Al), aByms npuHTepamu (popmart neyatn A4), cKaHepoMm, CUCTEMOI Knumar-
KOHTpONs, oBepxea-npoektopom Medium Traveller 3, npoektopom Toshiba S20, akpaHOM HacTeH-
HbIM pynoHHbIM SlimScreen, HoyToykom Toshiba, npoektopom BENQ MP61, nHtepakTuBHOWM foc-
KOMA.

12.4.1. Paboyee MeCcTO npenojaBatesns, OCHaleHHOe KOMMNbIOTEPOM C AOCTYNOM B VIHTepHeT,
12.4.2.Paboyne mecTa CTY[EHTOB, OCHAaLLEeHHbIE KOMMNbOTEPAMU C LOCTYNOM B VIHTEpHET, NpefHa-
3HaYeHHble ans paboTbl B 3N1EKTPOHHON 06pa3oBaTenibHONM cpeje.

12.5. JleKuMOHHbIe 3aHATUA: ayguTopusa B-322 nnm B-325

13. Oo6pa3oBaTenbHble TEXHOMOINN

Mpy N3yUYeHUU UCUUNANHBI «BaKyyMHble YCTaHOBKN» MHTEPAKTUBHbIE (HOPMbl 06YUYEHUS He
npesyCMOTPEHbI

10



JINCT nepeyTBepXaeHUs paboyeli NnporpaMmmebl

Paboyas nporpamma no gucuunanHe 61.B.0[.15 «BakyyMHble YCTaHOBKM»

Mo HanpasneHnto 15.03.02 «TexHOMOrnM4Yeckmne mMallviHbl 1 060pyA0BaHNE

ANA Npouns NOArOTOBKM «BakyymMHad Y KOMNPeCccopHas TEXHMKA (PU3NYECKUX
YCTaHOBOK»

Ans Habopa obyyvatowmxcs 2019 roga

A1 O4HOWN (hopMbl 0BYYeHWS

NnepecMOTpeHa Ha 3acefaHun Kageapbl «BTIY»

Jara Hanu- Hannuve PaspaboTunk Pr1 3aBefyoLnia HavanbHnk YMLL
nepeyteepXaeHuns Pl ume N3MeHeH Kadegpon
(npoTokon 3acefaHus n3MeHe nin B
Kaeapsbl HUIA crnucke [Oou. Mpod. Oou.
nnTepary C.W. Cannkees B.A. Anses J1.A. Kutaesa
pbl 7
Ne7 ot EcTb* Her** /117
6.06.2019

*MyHKT MNpotheccnoHanbHble 6a3bl faHHbIX U MHDOPMALMOHHBIE CMPaBOYHbIE CUCTEMBI
https://www.elibrary.ru/

BHeceHbl [0ONONHeHWA B MyHKT MaTepuanibHO-TEXHUYECKOe O0becrneyeHve
AncumnnHel (Mogyns)

JINLEH3MpoBaHHOE  CBOGOAHO  PacnpocTpaHsieMoe  MPOrpamMMHOe
o6ecreyeHrie, UCMob3yemMoe B y4eGHOM MPOLLECCe MPU OCBOEHUM AUCLIMM/INHBI
«PacyeT 1 KOHCTPYMPOBaHIE 3/IEMEHTOB BaKyyMHOI0 060PY/A0BaAHNS»:

- OdncHble 1 genosble nporpammbl MS Office 2007 Russian;
- OdhncHble 1 genosble nporpammbl - MS Office 2010-2016 Standard

**Ecnn B CNUCKe NUTepaTypbl eCTb M3MEHEeHMWs, 0OHOBNEHHbIA CMUCOK HEO06X0AMMO
YTBEPAMTb Y 3aBeAytOLLEN CEKTOPOM KomnnekToBaHus YHWL, n oguH ak3emnnsp npeacTaBuThb

B YML/OMr/OANA,


https://www.elibrary.ru/

