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P: Hyuas mnporpamma cocTapieHa ¢ ydeTroM TpeboBaHuU ~ 2/IepabHOTO
rocy1apCcTBEHHOTO 00p:  HBATeILHOTO CTaHAapTa BICIIEro 00pa3oBaHus

(Ne 1026 ot 14.08.2020) mo Hanpasienuto 15.04.02 TexHonoruueckue MallluHbl U
o0opy/loBaHue, Ha OCHOBaHMHK ydeOHoro rana 2022 roya Hadopa 00y4armuXcs.

PazpaboTunk Horpamy

o > xad 1 ITAXT JAH.Jlate..__
Pabouas mpornarmia naccMoTpeHa U 0J0o0OpeHa Ha 3acelaHuu Kad )bl MAXTI,
IIPOTOKOJI OT 2 >

3aB. kadenpoi WN.H.Mabien



1. Ileau oceéoenusn oucuuniunol

[emsimu  ocBoenusi aucuuiuiiHbl  bB1.B.06 BakyymHble TEXHOJOTMM B
HedTerazonepepaboOTKe SBIISIFOTCS:

a) ¢gopMmupoBaHHUE 3HAHUK B 00JIACTM TEXHOJOTHYECKOTO M ammapaTypHOTo
odopmiieHHSs TIpoIieccOB HeTerazonepepadboTKH, TPOBOAUMBIX O] BAKYYMOM,

0) oOyyeHue CTyJACHTOB TMpHUEMaM CHUCTEMHOI0 aHalii3a  CJIOXKHBIX
TEXHOJIOTHYECKHX CHCTEM M YCIIOBHSAM COMPSIKCHHS OTIEIBHBIX DJIEMEHTOB B PaMKax
CJI0KHOT'O OOBEKTA,

B) H3Y4YEHHWE KOHCTPYKTUBHOTO O(MOPMIICHHS M OCHOBHBIX XapaKTEPUCTUK
MOJICUCTEM PEKTU(DUKAINK, CYIIKA, KOHJICHCAIIMM, CO3JaHUS € TOJJEPKaHUs
BaKyyMa,

I') U3y4CHHE CYITHOCTH MPOIIECCOB, MPOUCXOIANINX B 00OPYIOBAaHUU CHCTEM
CO37aHUsl BaKyymMa W BBIPaOOTKa Yy CTYJEHTOB HABBIKOB MOJICIHUPOBAHUS ATUX
CHUCTEM,

n) dopmupoBaHrue y oOOydYarolUXcs MPEeACTaBICHUsT 00 OCHOBHBIX BHUJAX,
CPaBHUTENBHBIX MMOKA3aTEIAX W HANPABJICHUSIX COBEPIICHCTBOBAHUS COBPEMEHHOTO
TEXHOJIOTHYECKOTO0 O00OPYIOBAaHUS W MAIllMH, HWCIONB3YEeMBbIX Ha MPEIIPHATHIX
XUMHUUYECKOM, HedTexumMudeckor, HedTe- W TazomepepadaThiBaroiiel otpaciei
MIPOMBITIUICHHOCTH, JIJISl MPOBEACHUS TEIUIO- U MACCOOOMEHHBIX, MEXaHUYECKUX H
XUMHUYECKUX TIPOIECCOB;

2. Mecmo oucuyunaunwt ¢ cmpykmype OIl BO

Hucunmummaa b1.B.06 Bakyymuble TexHoJgorMH B HedTeraszomnepepadboTKe
OTHOCHUTCSI K 4acTu, (opMHupyeMol ydaCTHHKaMHU 0Opa30BaTElIbHBIX OTHOLICHUN
monyiasi bl u  dopmupyer y oOydatomuxcss mno HampaieHuto 15.04.02
TexHonornueckue MamuHbl M 00OpPYAOBaHME  HAOOp CHEUUANbHBIX 3HAHUN U
KOMITETEHIIN, HEOOXOUMBIX JIJIs1 BBIIOJIHEHHS IPO(ECCHOHATBHBIX 0053aHHOCTEN B
o0nactu Hay4HO-UCCIIEI0BATEIbCKOM, MPOEKTHO-KOHCTPYKTOPCKOM U
NeJaroru4eckoi 1eaTeaIbHOCTH.

[nsa ycnemHoro ocBoenus aucuuiimHbel b1.B.06 BakyymHbIE TExHOJIOTMM B
HedTerasonepepaboTke MarucTp 1O  HampaBieHH0 moarotoBku  15.04.02
TexHomOrnyeckue MamuHbl W 00OpyAOBaHHE JIOJDKEH OCBOUTh MaTepHall
NPEAIIECTBYIOIIUX TUCIHIIINH:

a) b1.0.14 TIlepcnexktuBHOEe  OOOpyAOBaHUE IS  XUMHUYECKUX U
HE(PTEXUMHUYECKUX TTPOU3BOJICTB;

0) b1.0.12 Meroap! nHTeHCH(UKALINN TETIOMACCOOOMEHA.

3HaHMs, MOJIy4€HHble MNpu u3ydeHnn auciumuimael b1.B.06 BakyymHbie
TEXHOJIOTHMH B HedTerasomnepepadoTke MOTYT OBITh HCHOJB30BAHBI MPHU
OPOXOXKJICHUH Y4eOHOM, TPOU3BOJACTBEHHOM U MNPEIAMIUIOMHOM TMPAKTUK U
BBIITOJIHEHUH BBITYCKHOM KBaJIU(PHUKAIIMOHHON pabOTHI 110 HAIIPABJICHUIO OATOTOBKU
15.04.02  TexHoJIOTHYECKHE MAIIMHBI U 000PY/I0BaHHUE.



3. Komnemenyuu u unouxamopvt O0ocmudiceHus KomnemeHuyuu
obyuarwuwezoca, popmupyemoie 6 pezyiomame 0C60eHUA OUCYUNTUHDL
[1IK-5 cnocoOeH BBINOJIHATH aHAIU3 U TEOPETUUYECKOE O00OOIIEHHE Hay4YHBIX
JaHHBIX B COOTBETCTBHH C 3a/lad4aMM MCCIIE0BaHUs, a TAKKE 0POPMIISITh PE3yJIbTaThl
HAy4YHO-UCCJIEI0BATENBCKUX PadoT.
[IK-5.1 3HaeT OCHOBHBICE METOJbI aHAM3a M TEOPETUUYECKOrO0 OOOIICHUS
PEe3yIbTaTOB MCCIIEIOBAHUSA 10 TEME.
[IK-5.2 VYmeer o¢GopMIsITh pe3ynbTaThl HAYYHO-HCCIEAOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX paboT (MaTeHThI, HAYyYHO-TEXHUYECKas TOKyMEHTALINsA).
[1IK-5.3 Biageer nmpueMaMu U HaBbIKAMU aHAJIA3a PE3YJIbTaTOB HCCIIEOBAHUS
1 MaTeMaTHYECKOM 00pabOTKH.
[1K-6 criocoGeH MpUMEHSTh aKTyalbHYI0O HOPMAaTHUBHYIO JTOKYMEHTALUIO MPU
BBITIOJTHEHUH ONBITHO-KOHCTPYKTOPCKUX padoT.
[IK-6.1 3HaeT akTyanpHY!0 HOPMATHUBHYIO JTOKYMEHTALMIO MPH BBINOJHEHUN
OKP B 001aCTH XUMHYECKOTO MAIIMHO- U allapaTOCTPOEHUS.
[IK-6.2 YMeer mpuMEHSTh aKTyaJbHYI0 HOPMATHBHYIO JOKYMEHTALMIO IPHU
BbInoJiHeHnH OKP.
[IK-6.3 Bnageer HaBbIKAMM MCIIOJB30BAHUS AKTYyaJlbHOM HOPMAaTHBHOMN
NOKyMeHTanuu npu BeinonHeHun OKP.
B pesynomame oceéoenua Oucyuniunvl 00y4arOuiuiica 00aMHcen:
1) 3nars:
— OCHOBHBIE BaKyyMHBIE TEXHOJIOTHH, pealin3yeMble B HeprerazonepepaboTKe;
— TEXHOJIOTUYECKOE U amnmapaTrypHoe o(pOpMIIEHHE MPOLECCOB, MPOBOJUMBIX C
HCIIOJIb30BAaHUEM BAKYyMa;
—  TpHUEMBI MOJEIMPOBAHMS CJIOXKHBIX CHUCTEM B CpPENE YHHUBEPCAIBHBIX
Mozenupytomux nporpamm (YMII) Ha npumepe BakyyMCO3/4ar01el CUCTEMBI;
—  OCOOEHHOCTH TEXHHUYECKHMX CHUCTEM CO3[aHUs W TOJJEPKAHHUS BaKyyma
Pa3JIMYHOTO THUIA, UX TEXHUKO-DKOHOMUYECKHUE MTOKA3ATENH;
- HOpPMAaTMBHO - TPaBOBYIO 0a3y 3alUThl M OIEHKA CTOMMOCTH OOBEKTOB
MHTEIJICKTYyalIbHOM COOCTBEHHOCTH.
2) YMeTh:
— MPUMEHUTH MOJTYUYEHHbIE 3HAHUA JUJISl TOCTAHOBKU M PEUIEHUS] HOBBIX 33/a4 C
MCIIOJIb30BAaHNEM BAaKYyMHBIX TEXHOJIOTUM;
—  NPOU3BOAMTH OLICHKH, BBIYMCIATH XAPAKTEPUCTHKU OCHOBHBIX OJIOKOB
TEXHOJOTMYECKUX YCTaHOBOK, paOOTAIOLINX MO/l BAKYYMOM;
—  IIPOBOJUTH COIPSDKEHUE YaCTHBIX XapAaKTEPUCTUK OTACIBHBIX 3JIEMEHTOB
CIIO)KHOTO O0BEKTa BaKyyMCO3JAIOLIEH CHCTEMbl B paMKaxX €IWHOM CIIOXKHON
CUCTEMBI,
— O0OOCHOBaHHO BBIOMpATh 3JEMEHTHI BaKYyyMCO3JAIOIIHUX CHUCTEM B IPOLECCE
NPOEKTUPOBAHUS HOBBIX OOBEKTOB NpPHU MOCIEAYIOMEeH MpodecCHoHaIbHON
NEATEIIbHOCTH;

- CaMOCTOSITEJIbHO OPTraHU30BaTh U PyKOBOJIWUTH MATEHTHBIMU HCCIIEIOBAHUSIMU,
BKJIIOYAsl MATEHTHBIA TOUCK, OLEHKY CTOMMOCTHM U METOJbl 3aIIUThl OOBEKTOB
UHTEIJICKTYyalIbHOM cOOCTBEHHOCTH depe3 dDenepaibHbli MHCTUTYT MAaTEHTHOU
COOCTBEHHOCTH.



3) Baagern:

— HaBBIKAMH MPAKTHYECKOTO BEJEHUSI MPOCKTHBIX U KOHCTPYKTOPCKUX PadOT IO
MPOCKTUPOBAHUIO U U3TOTOBJICHUIO BAKYYMCO3/IAIOIINX CUCTEM;
— 3HAaHMSAMU O TIEPCIICKTUBHBIX HANpPaBJICHUSX PA3BUTHS TEXHUKU B 00JIACTH
pa3pabOTKH U BHEJIPEHUSI BAKYYMHBIX TEXHOJIOTHH JJIsI OTPACIIH;
— METOJlaMU CO3JjaHusl pacdyeTHhIX Mojaenei OsokoB BCC B cpexde
YHUBEPCAITBHBIX MOJCTUPYIOIIUX MPOrpamMM;
— TMpUeMaMHu OILICHKH TE€XHUKO-3KOHOMHYECKHMX IOKa3aTeJed COMOCTABISEMbIX
peIlIeHuit 1o anmapaTypHO-TEXHOJIOTHIECKOMY O0(DOPMIICHHIO TIPOIIEeCCa;
— METOJIaMH ONTUMHU3AIINY WHXKEHEPHBIX PEIICHUN;

- TIPaKTUYECKUMH HABBIKAMH ITATCHTHOTO MOWMCKA, OIICHKH CTOMMOCTH OOBEKTOB
WHTEJUICKTYalIbHON COOCTBEHHOCTH.

Cmpykmypa u cooepycanue oucuunaunst bl1.B.06 BakyymnHbie TexHOJIOrMH B

HedTerazonepepaboTke

OO6m1ast TPYJTI0EMKOCTh JUCHUIUIMHBI COCTABIIACT 3 3a4eTHbIC eUHUIILI, 108 yacoB.

Ne Pasnen aucuunauHe Buzpl yueOHO# paboTh OneHouHbIE CpeaCcTBa
n/ § (B yacax) JUIS IPOBEACHUS
o .
" é Jlexiu JlaGop. Ipaxk. KCP | CPC n:;tiﬁfi;izn
u 3aHATUS | 3aHATHA. pasenam
1 | Benenue. Obnactu Juckyccus, pedepar
NIPUMEHEHHUS ¥ IPEUMYIIEeCTBa 171 1/1 2/1 8/8
BAKyyMHOM T€XHOJIOTHU
2 | Pekrudukanus
He(TEPOIYKTOB IO 1/1 1/1 2/1 8/9
BaKyyMOM
3 | Anamus ycioBuit
(YHKITMOHUPOBAHHMS
PEKTUDUKAITMOHHOM 3 2/2 2/2 4/2 14/16
YCTaHOBKH C MO3ULIUN
CHCTEMHOT'0 TIOAX0J1a
4 | AmmaparypHoe oopmIileHHE
BaKyyMHOM 2/2 2/2 4/2 14/16
PEeKTH(UKATMOHHONW KOJIOHHBI
5 | ITapoaxekTopHbIE BAKyYMHbIE
nacocs! (ITHe) 2/2 2/2 4/2 14/16
6 | JKMIKOCTHOKOJIBIIEBEIE
BakyymHble Hacocsl (JKKBH) ll V1 2/1 14/16
UTOI'O 9/9 9/9 18/9 9/9 72/81
dopma aTTecTanuu 3a0
5. Codepofcanue JICKUUOHHbBIX 3AHAMUIL RO MmeMam
o Paznen Tema CDfoip y
i JUCIUTIIAH Yacel | JNEKIUMOHHOTIO Kparkoe conepxanue KOMITCTCH
BI 3aHATHUA
TN
1 Bgenenue. Bgenenue. Pektudukamus Maszyra, ctupoida W apyrux npoxaykrtoB | TTK-5,
Ob6uactu Ob6uactu OpPraHMYecKOro CHHTE3a, TMPOBOJUMBIX Tox BakyymoMm | ITK-6
PUMEHEHHUS NpUMEHEeHHs1 | Bakyyma. BaxkyyMmHas cCymika, BBIIapKa TEPMOIAOMIBHBIX
" 11 " MIPOAYKTOB, OCTKOBBIX M BUTAMHUHHBIX  BEIIECTB
HperMyIIEeCT NPEUMYLIECTB | OPraHUYEcKoro npoucxoxaenus. Kmaccupukanus Bakyyma.
Ba a BakyyMHO# | ['a3bl pasnoxeHus u Hatekanus. [IpuHIMNMAIbHBIE CIIOCOOBI
BaKyyMHOU TEXHOJIOTUH CO3MaHUs W TOANCPXKAHHUSA BaKyymMa, WX CpPaBHHUTCIBHEIC
TEXHOJIOTUH XapaKTEePUCTUKHU.




Pexrudukar Pextudukamm | Texnomornyeckass cxema mnporecca pektudukanuu maszyra | ITK-5,
us 1 noj BakyyMmoM. [Tonsitne o HenpepriBHBIX HePTIHBIX cMmecsx. | [TK-6
HeTenpoay Hedrenpoayk | CrocoObl mpeacTaBIeHHs X cocTaBa. KpuBbIe OHOKPATHOTO
KTOB TOJ 11 TOB TIOX ucrapeHnss (OV) W WCTHHHBIX TEMIIEPATYPHBIX KPHBBIX
BaKyyMOM BaKyyMOM (UTK). Metoasl uX TMONyYeHHs M B3aWMHOTO IIepecyeTra
(aHANMUTHYECKHE W KOMIBIOTEPHbIE). [lepcreKTuBsl pa3BUTHSL
npouecca peKTu(GUKauy He(TEIPOLYKTOB U HAPABJICHHS X
YCOBEPIIEHCTBOBAHMS.
Ananms Ananms OO6mue MPUHIMIBEI CUCTEeMHOTO aHanm3a u moHsaTue o CXTC | TIK-5,
YCIIOBUH YCIIOBUH TIPUMEHUTEILHO K BaKyyMHOM pektudpukanuonHoi | ITK-6
($yHKIIMOHH ¢ynknuonup | ycraHoBke. OCHOBHBIE  CBOMCTBA M XapaKTEPUCTHKU
OBaHUS OBaHUS OTJEJBbHBIX OJIOKOB U KX COIJIaCOBaHHME B paMKax
6 CXTC
pexTuduKan 2 pexTrduKany | eauHON CUCTEMBI. dakropsl, BIIMSIOIINE Ha
MOHHOM OHHOH (bYHKIIMOHHpOBaHUE peKTH(UKAINOHHON YCTaHOBKH,
YCTaHOBKH C YCTaHOBKH C BKJIIOYasi KOJIOHHY, HCIApUTEIbHO-KOHCHCAIIMOHHBIE Y3IIBI,
TO3UIMN TO3UIMN TPaHCIIOPTHBIE ~ TPYOONPOBOABI M BaKyyMCO3JAIOLIYIO
CHCTEMHOTO CHCTEMHOTO cucteMy. MeTopl HX B3aUMHOTO COTJTIACOBAHHSL.
HOAX0/a HOAX0Ma
AnmapatypH Armnmaparypro | TpeboBaHusi K COBpEMEHHBIM KOHTAaKTHBIM ycTpoiictBam | T1K-5,
oe e KOJIOHHBIX MacCOOMEHHBIX ammapaToB. Hacamku perymsapaeie | TTK-6
odopmrenne odopmirerne | m HeperyssipHele. IIpOTHBOTOYHBIE M TEPEKPECTHOTOYHBIC
BaKyyMHOM BaKyyMHOM Hacaaku. Mx npeumymiectBa M HEAOCTaTKU. MeToJbl
pekTuuKarn peKkTU(UKAIM | TIPEACTABICHUS XapaKTePUCTHK HAcalok ((pakTop CKOPOCTH,
HUOHHOU 22 OHHOM spdexruBHocts, BOTT, rugpaBiuueckoe CONPOTHBICHUE).
KOJIOHHBI KOJIOHHBI [lepciekTHBHBIE KOHCTPYKIMH. Tapenbyarble KOHTAKTHBIE
ycTpoiicTBa:  OapOoTaxkHble,  CTpyHHBlE,  KJalaHHbIE,
NpoBaJbHBIE, TNpsAMOTOYHBlE ¥ Jap. CpaBHUTENbHBIE
XapaKTCpUCTUKH, OCHOBHBIC HalpaBJICHUA
COBCPIHICHCTBOBAaHUA W PEKOMEHAAIIMMU 110 MOJACPHU3ALUU
TapesIb4aThIX KOJTOHH.
. Jlapoakekro | Ilpunmun  paborsl M KOHCTpyKTMBHOE — odopmueHue | IIK-5,
ITaposxexTo pHBIE MapOIKEKTOPHBIX BAKYYMHBIX HacocoB. [IpuHiumsl pacueta u | I1K-6
pHbIC BaKyyMHBIE OCHOBBI ~ KOHCTPYHPOBaHHMS OCHOBHbIX y310B IIOHos
BaKyyMHBIE HaCcOCBHI (9KEKTOpBI,  KOHJICHCATOpPBI).  TeXHHKO-3KOHOMUYECKHE
HACOCHI 2 (ITOHpwr) MOKa3aTel OTEYESCTBEHHBIX M 3apyOeKHBIX KOHCTPYKIUHA
(ITOHpwr) IT9Hos. Hampagsnenus 1704 COBEPIIICHCTBOBAHMS.
TunponupKyIAIIOHHBIE BCC c HCTIOJIH30BaHUEM
KHUIKOCTHBIX 3XKeKkTopoB. Mx comocraBienue c¢ I[IDHawmu,
MIepCIIEKTHBEl BHEAPEHUss Ha HedrerasonepepadaThIBAIONINX
HPEATIPUITHSX.
KunxoctHo Kunxocrnok | INpunmun paborer JKKBH. Koncrpykruaoe ogopmienue | ITK-5,
KOJIbIIEBbIC OJIbLICBBIC OJIHO M JBYXCTYIEHUYATHIX >KUIKOCTHBIX BaKyyMHbIX HacocoB | ITK-6
BaKyyMHBIE BaKyyMHBIE C OCEeBBIM M paJajbHBIM BBOJOM rasza. MX cpaBHHUTENbHBIC
HacoCHI HacoCHI nokazatenu. @Daxropsl, BiusonMe Ha 3(deKTHBHOCTH
(OKKBH) 1/1 (OKKBH) paboter JXXKKBH. Maremarnueckass wmomenp JKKBH.

KoMmOnHMpOBaHHbBIE BAKYYMCO3/AIOMINE CHCTEMBI C Ta30BBIMHU
u KHUIKOCTHBIMHU KEKTOPAMH. [Ipumeps
YCOBEPIICHCTBOBAHHS IIPOMBIIIICHHBIX TEXHOJIOTHYECKUX
BaKyyMCO3JAIOIIIX CHCTEM HE(YTEXHMMHUIECKHIX TPOM3BOACTB.




6. Cooeprrcanue npaKmuyecKux 3aHAMUIL

HCJ’IB IMPAKTUYCCKUX 3aHATUN - 3aKpCINICHUEC TCOPECTUUYCCKUX 3HAHUU,
II I/IO6peT€HI/IC HAaBBIKOB pacycTa IponccCoOB U aliapaTosB.
Ne Paznen Tema q)?;dh;ip Y
~ | mmcumrmumne | Yacel | neknuoHHOTO Kpartkoe conepxanue
n/n KOMIIETEeH
BI 3aHATHS
1K

1 Beenenue. Baenenue. Pextudukamms wmazyra, cruposa u Apyrux mnpoaykros | I1K-5,
Ob6nactu Ob6nactu OpraHMYeCKOT0 CHHTE3a, MpOBOAUMBIX mox BakyymoMm | IIK-6
MPUMEHEHHUS NpUMEHEHUs] | BaKyyma. BakyymHas cymika, BBITapka TEpMOJIAOMIBHBIX
" 271 " MPOXYKTOB,  OENKOBBIX W  BHUTAMHUHHBIX  BEIIECTB
MPEeNMYIIECT NPEUMYIIECTB | OPTaHUYECKOTO MpoucxoxaeHus. Kmaccndukanus Bakyyma.

Ba a BakyymMHOH | ['a3pl pasmokeHns u HaTeKaHWA. [IpWHIMNHANEHBIE CIIOCOOBI
BaKyyMHOH TEXHOJIOTUH CO3aHMS W MOJJAEPXKAHUS BaKyyMa, HX CPAaBHUTEIbHBIC
TEXHOJIOTUH XapPaKTEPUCTUKH.

2 PexTudukarr Pextudukanu | TexHonoruueckas cxema mporecca pektudukamuun masyta | [1K-5,
us s o BakyyMoM. [ToHSATHE 0 HENMpepBhIBHBIX HEPTAHBIX cMecsax. | [TK-6
Hedrenpony Hedrenpoayk | CriocoOsl npescraBiieHns: X cocTaBa. KpuBble 0JJHOKpATHOTO
KTOB HOJ 21 TOB TI0J ncrapenuss (OV) W HMCTHHHBIX TeMIlEpaTypHBIX KPUBBIX
BaKyyMOM BaKyyMOM (UTK). Meronsl MX MONy4eHHss M B3aMMHOIO Ilepecdera

(aHaNIUTHYECKUE U KOMIIBIOTEpHBIE). [lepcrieKTuBbl pa3BUTHS
npouecca peKTHHUKAIUK HeTENPOIYKTOB U HAPABICHUS X
YCOBEPUIEHCTBOBAHUSI.

3 Ananus Ananus OO0ume npuHOUIBI cucTeMHOro anaiu3a u nousatue o CXTC | TIK-5,
yCIOBHH yCIOBHH IIPUMEHUTEIBHO K BakyyMHOW  pektudukannonno | [1K-6
(yHKIHOHH ¢yakanornp | ycraHoBke. OCHOBHBIE  CBOWCTBA W XapaKTEPUCTHKH
pOBaHUS OBaHMS otnenpHBIX O070k0B CXTC ®m WX corjacoBaHWe B paMKax
peKTuduKar 40 peKTU(UKAIN | EIUHOH CHCTEMBI. DakTopsl, BIIMSIOIINE Ha
MOHHOU OHHOM (yHKINOHUPOBAHUE PEKTHPHUKATTMOHHON YCTaHOBKH,
YCTaHOBKH C YCTaHOBKH C | BKJIIOYas KOJOHHY, HCIIApUTEIbHO-KOHACHCAIMOHHBIE Y3IIbI,
TO3UIMN MO3ULIUH TPaHCIIOPTHBIE ~ TPYOONPOBOABI M BaKyyMCO3JAIOLIYIO
CHUCTEMHOI'0 CHUCTEMHOI'0 cucteMy. MeToibl UX B3aHMHOTO COTJIACOBAHUS.
noaxona noaxona

4 AmnmnapaTypH AnmnapatypHo | TpeOoBaHus K COBpPEMEHHBIM KOHTAaKTHBIM ycrpoiictBam | ITK-5,
oe e KOJIOHHBIX MaccoOMeHHbIX anmnapaTtoB. Hacanku perymspusie | [TK-6
odopmrenne odopmiienne | u HeperyssipHele. IIpOTMBOTOYHBIE M IEPEKPECTHOTOYHBIC
BaKyyMHOU BaKyyMHOU Hacaaku. MX mpeumymiecTBa W HENOCTATKH. MeToJbl
pexTuduKan pexTHUKanM | MPEACTaBICHUS XapaKTEPHCTHUK HacaloK ((hakTop CKOpOCTH,
MOHHOU 40 OHHOM sa¢p¢extuBHOCTh, BOTT, THApaBmndeckoe COMPOTHBICHHE).
KOJIOHHBI KOJIOHHBI IlepciekTHBHBIE KOHCTPYKIHH. TapenpdaTble KOHTAKTHBIE

ycTpolicTBa:  0apOoTakHBle,  CTpyHWHBIEC,  KIAIlaHHBIE,
MpOBaJbHBIE, TNPSAMOTOYHBIE ¥ JAp. CpaBHHUTEIbHBIE
XapaKTEePUCTHKH, OCHOBHBIE HalpaBICHUS
COBEpPIICHCTBOBAHUS M PEKOMEHAAIMHM MO MOAEPHU3AINU
TapesIb4aThIX KOJOHH.

5 . Jlapoaxekro | [Ipumammn  pabGoTsl ®  KOHCTpyKTHBHOE  odopmienue | [1K-5,
[TapoasxexTo pHBIE MapO3KEKTOPHBIX BaKyyMHbIX HacocoB. [Ipunnuns! pacuera u | [IK-6
pHbIE BaKyyMHBIE OCHOBBI ~ KOHCTPYHpPOBaHHMsS OCHOBHbIX y31oB IIDOHos
BaKyyMHBIE HacoCHI (9KEeKTOpBI,  KOHJEHCATOphI).  TeXHHKO-DKOHOMUYECKHUE
HacOCBI 4 (ITOHm1) MOKa3aTelM OTEYECTBEHHBIX U 3apyOeXHBIX KOHCTPYKIMH
(ITOHm) II3Hos. Hamnpasnenus ux COBEPLLECHCTBOBAHUSL.

TanponmpKyIAIIOHHBIE BCC c HCTIOJIH30BaHUEM
KHUJIKOCTHBIX 3KeKTopoB. Mx comocranenne c¢ [IDHawmm,
MIEPCIIEKTHBBI BHEAPEHUsT Ha HedrerasonepepadaThIBAIOIINX
TPEATIPUATHSX.

6 JKumkocTHO KunxoctHok | [punmun pabotsr XXKBH. Konctpyktuaoe odopmienue | ITK-5,
KOJIbIIEBBIC OJIbLICBBIE OJIHO W ABYXCTYIEHYATHIX >KHAKOCTHBIX BaKyyMHBbIX Hacocos | ITK-6
BaKyyMHBIE BaKyyMHBIE C OCEeBBIM M paJualbHBIM BBOJOM ras3a. MIX cpaBHHUTENbHBIC
HACOCHI 2/1 HACOCHI nokaszarenn. Dakrtophl, BiugOmMe Ha I()PEKTUBHOCTD
(KKBH) (’KKBH) paborst  JXKKBH. Marematndeckass wmoxmens  JKKBH.

KoMOMHMpOBaHHbBIE BAKYYMCO3/IAIONINE CUCTEMBI C Ta30BBIMHU




u

YCOBEPIIEHCTBOBAHUS
BaKyyMCO3/IAIOMINX CHCTEM HEe()TEXUMHUCCKIX TPOU3BOICTB.

KUIKOCTHBIMU 9KEKTOpaMHU. HpI/IMepLI

MPOMBIINIJICHHBIX  TEXHOJOTHUYCCKUX

7. Coodeporcanue 1a00pamopHbiX 3aHAMUIL
[{enp mpoBeneHus 1abOPaTOPHBIX PadOT - 3aKPETUICHNE TEOPETHUECKUX 3HAHUH,

II I/IO6pCT€HI/I€ HCCIIEA0OBATCIILCKUX HABBIKOB.
dopmupy
Ne Paszien Yacel Tema Kpatkoe conepsxanue COMPIC
n/n JUCHUITIINHBI 3aHATHUA P Acp KOMIICTCH
U

1 Beenenue. Beenenue. IIK-5,

SSJSZIT;ZHM " gf;ll;;zmﬂ " Beenenne B ucnons3osanne ChemCad. IIK-6
/1 KommprorepHsiii kiacc. YaeOHas 1adbopaTtopust

IpeuMyIIecTBa IIperMyliecTBa

BaKyyMHOM’ BaKyyMHOM Kagenpst MAXIL

TCXHOJIOTHHU TCXHOJIOTHHN

2 Pextudukarms Pextudukanms MojenupoBaHre peKTH(HUKAITUOHHOTO OIT0Ka IK-5,
HETENPOIYKTO " HE(TENMPOYKTOB | yCTAHOBKM PEKTU(DUKAIINM Ma3yTa. TK-6
B 1O TIOA BAKyyMOM Kommnerotepnsiii knace. YueOHas nadopatopus
BaKkyyMoMm kadenpsl MAXIL

3 Amnanus Amnanuz ycnoBuit IK-5,
yCIIOBUI (hYHKITMOHUPOBAH ITK-6
(OYHKIIHOHUPOB us
aHus pextudukarmons | CoIpsKeHHEe XapaKTEPUCTUK OTIEIbHBIX OJIOKOB
pekTudukanuon | 2/2 | oif yCTaHOBKH C BBIYHCIUTEIbHON MoAenu. KoMnbloTepHbIit
HOH yCTaHOBKH TO3HLHH Kiacc. YuebHas naboparopus kadeapsr MAXII.

C IO3UINH CHCTEMHOT'O
CHCTEMHOTO o/Xo0/1a
nmoaxonga

4 Annapatyproe Annapatryproe MozenupoBaHue KOHAEHCAIMOHHOTO 610K TIK-5,
odopwenne odopwenue YCTaHOBKU PEKTU(PHUKAIIIHN Ma3yTa TK-6
BaKyyMHOH’ 2/2 | BakyyMHO# o )

KommerorepHsiii kitacc. YueOHas tabopaTtopus
peKTH(UKALNOH peKTH(UKAIMOHH
HOM KOJIOHHBI 011 KOJIOHHBI kaepsr MAXIL

5 IMapossKeKTOpH [TaposxekTopHble | AHANTH3 MATEMAaTHYCSCKOTO OMTUCAHUS MTPUHIIUIIA IK-5,
bIC BAKYYMHBIC ay | BEYYMHEL pa6otsl [TDHa. CHHTE3 BBIYMCIUTENBHOM 1IK-6
HACOCHI Hacocsl (IIDHBY) | \onenn. KomnbrotepHsiit kiace. YueGHas
(IT5Her) naboparopust kapeapsl MAXII.

6 KnzkocTHOKON HKAKOCTHOKOMBIL | A pyaipr3 MATEMATHYCCKOTO OMUCAHUS IPHHIKIA TIK-5,
zng;\ilme 1 Z]:;fci?ggggg‘; pa6oter JKKBH. CuHTe3 BEIUMCIUTENHHON TK-6
HACOCHL Moxaenu. KoMmeroTepHBIi Kitace. YdueOHas
(KKBH) nmabopaTtopus kadpeapsr MAXII.

Bce nabopaTopHble  pabOTHI NPOBOJSATCA B TIOMEIICHWH y4eOHOMH
naboparopuu kadeapbl ¢ UCIOJIb30BAHUEM CIIEIIUAIBHOTO 000PY/I0BaHHUS.
8. Camocmoamenvnaa paboma
Ne  [Tembl, BRIHOCHMBIE Ha CAMOCTOSTENBHYIO PaboTy Yacwl dopma CPC dopmupyembIe
n/m KOMITETEHITUH
! CTpyKTypa YHUBEPCATLHON MOJICTTUPYIOIIEH IPOTPaMMBI . TIK-5,
ChemCad. Ananms 6a3 TaHHBIX MTAKETa. 8/8 Pabora ¢ nnrepatypoit TK-6
2 TIprembl MOIETMPOBAHUS MACCOOOMEHHBIX MTPOIIECCOB 8/9 Pabora ¢ ureparypoit gﬁ:g’




TIK-5,

[prembl MOENMPOBAaHUS TETUIOOOMEHHBIX ITPOLIECCOB 14/16 | Pabora c nmurepaTypoii IK-6
IK-5,
IIpuemsr cunTe3a ciioXHBIX Moaenel B cpene ChemCad 14/16 | Pabota c muteparypoii [IK-6
IK-5,
Cunre3 mozeneit [I9Ha u JKKBH. 14/16 | Pabota ¢ nutepaTypoi ITK-6

IK-5,

CuHTe3 MOJeTTH PeKTH(PUKAITMOHHOTO OJI0Ka 14/16 | Paota ¢ muteparypoi MK-6

(pextuduxamms mazyta) B cpene ChemCad.

9. Hcnonv3oseanue peitmunzo60ii cucmemuvl OYeHKU 3HAHUIL.

[Ipn oueHke pe3yJbTaTOB AEATEIBHOCTH CTYJIEHTOB B PAMKAX IUCIUIIIMHBI
b1.B.06 BakyymHble TEXHOJOTMM B HedTerazomnepepadoTKe HUCIOJIb3YeTCs
PEUTHUHTOBAS CUCTEMA.

OneHka JesATeIbHOCTH CTYAEHTAa OCYIIECTBISETCS IO BCEM BHUAAM padoT,
NpEeAyCMOTPEHHBIX paboueld mporpaMMoi 1Mo JaHHOW aucuuiuinHe. B pesynbraTe
MUHUMAJIbHBIN TEKYIIUH PEUTHHT cOCTaBUT — 36 0ayioB, MAKCUMAJIbHBIN TEKYIIHMA
peiiTuHr coctaBuT — 60 H6aIOB.

[Ipy M3yyeHUHn TUCHMIUIMHBI CTYAEHT JOJKEH clenaTh | oKiaa, MOArOTOBUTH
1 pedepar, cnate 6 0TUETOB IO JAOOPATOPHBIM padOTaM, y4acTBOBATh B JUCKYCCUU
U CIaTh 3a4eT.

Juanason oreHok: gokman 5 - 10 6amios; pedepar 5 - 10 Gamios; yyactue B
TUCKyCCUU 2 - 4; OJTMH OTYET 10 JJabopaTOpHBIM paboTam 4 - 6 6asIoB.

OTBeT Ha 3a4deTe olleHUBaeTcyd B auamnaszode 24 - 40 0auios.

[lepecdet UTOrOBOro peUTUHTA B TPATULIMOHHYIO CUCTEMY:

«otiauuHoy - 87 - 100 6amnos;

«xopoto» - 74 - 86 6aI0B;

«yIOBJIETBOPUTENBHOY - 61 - 73 Oanna;

«HEYJOBJIETBOPUTEILHO» - MeHee 61 Oanna.




10. Hnghopmayuonno-memoouueckoe oodecneuenue OUCYUNIUHDL

10.1. Ocnoenasn rumepamypa

[Ipu u3yuennu nucuMIuiuHbl «BakyyMHast TexHuKa B HeTerazonepepaboTke»
B KAauyeCcTBE OCHOBHBIX HCTOYHHUKOB HWH(MOpMAIMU PEKOMEHAYETCS MCIOJIb30BaTh

CJIeIYIOLIYIO JIUTEPATYPY.

OcHOBHBIC HCTOYHMKH HHpOpMaIH

Kou. 3Kk3.

nocobue/M.A. 3akupos, 3.B.Ocunos.-Hmxnexkamck:HXTH,2016.-155 ¢

1. 3akupos, M.A. Mamunsl n annapats! Hedrerasonepepaborku. Yacts 2 yueOHOE

40

http://znanium.com/catalog/product/546691

2. Xumust HeTH U Ta3a : yueo. mocodue / B./l. PsiboB. — 2-¢ u3z., ucnp. u gomn. — M. : U]
«DOPYM» : UHOPA-M, 2017. — 335 ¢. — (Bsicmiee oOpa3oBanue). - Pexum gocryma:

1 (6€3MUMUTHBIN AOCTYI
Kk OBC «Znaniumy
MOCJIC PETUCTPALIUH C
[P-anpeca HXTU )

nocryna: http://znanium.com/catalog.php?bookinfo=546221 , no mapo:iro.- 9bC
«Znaniumy.

3. du3nueckue OCHOBBI BAKYYMHOM TEXHHUKH [ DNeKTpoHHBIN pecypc]/bepkuHA.bB.,
BacunesckuiiA.U. - HoBocu6.: HI'TY, 2014. - 84 c.: ISBN 978-5-7782-2424-7. .- Pexum

1 (6E3MUMHUTHBIN HOCTYI
Kk OBC «Znanium»
I0CJIE PETUCTPALIUU C
IP-anpeca HXTH )

10.2. JlonoJiHUTEIbHAS JIUTEPATYPA

B kauectBe JOIIOJTHUTCIIbHBIX HMCTOYHHKOB I/IH(I)OpMaHI/II/I PEKOMCHAYETCA

MCIIOJIb30BATh CJENYIOILYIO JIUTEPATYPY:

JlonoJHNUTeIbHBIC HCTOYHUKH HHpOpMaIu Kou. 3k3.
1. 3akupoB, M.A. MamuHbI 1 anmapathbl HedrerazonepepadboTku. YacTp2:
meronuyeckue ykaszauus/M.A. 3akupoB.-Hwxuekamek:HXTH,2017.-16 c. 40

2. OCHOBBI IIPOEKTUPOBAHUSI IPOLIECCOB NEPEPAOOTKU TIPHUPOIHBIX
sHeproHocureneil: Yuebnoe nocobue / Kpasnos A.B., Cambopckas M.A.,
Boned A.B., - 2-e u3n. - Tomck:M3a-Bo ToMCKOro monurex. yHUBEPCUTETA,
2015. - 166 c. - Pexxum noctyma: http://znanium.com/catalog/product/674042

1 (6e3mumurHbIi noctyn k O5C
«Znaniumy nocine peructpanuu ¢ IP-
anpeca HXTH )

3. Kpen, B.I'. OcHoBbI He(TerazoBoro jena : yued. mocobue / B.I'. Kper,
A B. IllagpuHa ; ToMCKUi NONUTEXHUYECKUN YHUBEPCUTET. - 2-€ U3 1.

1 (6e3mumutHbIi noctyn k O5C

niepepad. u 1o1r. - Tomck : U31-Bo TOMCKOTO MOJIUTEXHAYECKOTO «Znaniumy mociie peructparuu ¢ [P-
yauBepcureta, 2016. - 200 c. - ISBN 978-5-4387-0724-0. - Teker : anpeca HXTH )
anekTpoHHBIH. - URL: http://znanium.com/catalog/product/1043934
10.3. D1eKTPOHHBbIE HCTOYHUKH MHPOPMALIUT
Anpec nTepHeT-pecypca HaunmenoBanue Uutepuer-pecypca

®enepanbublii moptan «Poccuiickoe
obpazoBanuey http:// www.edu.ru/

OTtkpoITHIH THTEpHET-pECYPC, CBOOOIHBIN O€3IMMUATHBIA JOCTYII.

®denepanbHbIi EHTP HHYOPMAIIMOHHO-
o0Opa3oBaTenpHBIX pecypcoB http://feior.edu.ru/

DJ1eKTpOHHBIE 00Pa30BaTENbHBIE PECYPChI U CEPBUCHI IS BCEX
YpOBHEH M CTyIeHe# 00pa3oBaHusI.
OTtkpoeITHIH THTEpHET-pECYpC, CBOOOTHBIN O€3IMMUATHBIN JOCTYII.

HNudopmanmonnas cucrema « EnnHoe OKHO
JOCTyTIa K 00pa30BaTeIbHBIM pecypcamy
http://window.edu.ru/

Poccutiickoe 00pa3oBaHue: eAMHOE OKHO JOCTYIA K
00pa3oBaTeNFHBIM pecypcaM, CBOOOIHBIN OE3TMMHUTHBIA JOCTYII.

http://elibrary.ru/defaultx.asp Hay4nas snextponHas Onbimoreka

CorJacoBaHo:

3aB. OTIEIOM /722;

o OuOIMOTEYHOMY
00CITyKUBAHUIO

Tapacosa B.41.
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http://window.edu.ru/

11. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHDBL (MOOY15)
1. A-103 «JlaGopaTtopus OCHOB pacueTa U KOHCTPYHPOBAHUS
CTeHibl 17151 UCCIeI0BaHMSI HAMPSXKEHUN B AJIEMEHTAX aliaparoB; yCTaHOBKA

JUTsI ONIpEIeNIeHUs] KPUTHUYECKOM CKOPOCTH BpPAILIEHUS BAJIOB.
2. A-107 «JIaGopatopusi MalllMH U annapaToB XUMHUUYECKUX MPOU3BOJICTB
MoHTaX KOJIOHHBIX anmnapaToB — 3 CTEH/Ia; TeUCTBYIONINE MAKEThl KOJOHHBIX

TEMJI000MEHHBIX U PEAKLIMOHHBIX alapaToB; YIJIOTHUTENIbHbBIE YCTPOCTBA
BPAILAIOIIMXCS BAJIOB; LIEHTPOBKA HACOCHOM YCTAHOBKH.

3. A-109 KoMmibroTepHbIil Ki1acc
[TepconasibHBIE KOMITBIOTEPHI C HEOOXOIMMBIM obOecrieueHneM Pentium [V — 7
IIT., CKaHep — | 1IT., KONUPOBaIbHO-MHOXKUTENbHBIN annapat KONICA 1216 — 1

IT.

4. A- 111 «Hayuyno-uccnenoBaTenbcKas 1ad0paTopus»

Kommnbrotepst Pentium IV — 2 mit.; MoHOXpOMHBIH mitoTTep A-1 — 1 mT.;
OBEPX3J — MPOEKTOP — 1 mT.

12. Oopa3zosamenvHvle mexnoaozuu
B mpomecce mpoBeaeHHs ayaUTOPHBIX 3aHATHH MPUMEHSIIOTCS CIEIYIOIINE
00pa3oBaTesibHbIE TEXHOJIOTUU 00Yy4YeHUs (B MHTEPAKTUBHBIX (popMax):

Tema Bup 3anstus WHTrepakTuBHas hopMa Yacel
[TpakTudeckoe 3aHATHE Juckyccust 0,25
Tema 1. Bemenue. O6mactu 2
JlaboparopHoe 3aHsATHE OO6cyxnenne oTyera 0,25
TPUMEHEHHNS 1 IPEUMYIIECTBA
BaKyyMHOI1 TEXHOJIOTUH B 1 PaGora ¢ HarJIsSIAHBIMH I10- 0.5
He(TerazonepepaboTKe CKIMs COBHIMH ’
[TpakTudeckoe 3aHATHE Jloknan 0,25
JlaGopaTopHoe 3aHsATHE OOCyXIeHHe 0TYeTa 0,25
Tema 2. Pextuduranus
HE(PTENPOIYKTOB O] BAKYYMOM. PaboTa ¢ HarIAAHBIMU T10-
Jlexuus 0,5
coousIMH
T 3 A . ITpakTuyeckoe 3aHATHE JHoxnan 0,25
Ma 3. AHaJIH3 YCIOBHH
N 3 yeqao . JlaboparopHoe 3aHsTHE OO6cyxeHne oTyera 0,25
(hYHKIMOHUPOBAHUS BaKyyMHOM
PEeKTH(PHUKATTMOHHON YCTaHOBKH C ) p— PabGora ¢ HarJIsSIIHBIMH I10- 0.5
MO3HIIMHI CHCTEMHOTO MOAX0/1a. t coousaMu ’
[IpakTuueckoe 3aHaTue Jloxman 0,25
Tema 4. Anmapatyproe JlabopaTopHoe 3aHsATHE O0cyXIeHHEe OTYeTa 0,25
odopmiieHHEe BaKyyMHOMK
bop o PaboTa ¢ HarIsAJHBIMU T10-
PEKTUPHUKAIIMOHHOM KOJIOHHEI. Jlexus 0,5
coousIMH
[IpakTuueckoe 3aHaTue Jloxman 0,25
JlaboparopHoe 3aHsTHE OO6cyxneHne oTyera 0,25
Tema 5. TlaposxexTopHbIe
BaKyyMHbBIE€ HACOCHI PaGora ¢ HarJIssIHBIMH I10-
Yy Jlexums A 0,5
coousIMH
[TpakTudeckoe 3aHATHE Jloknan 0,25
Tema 6. J)KnIKoCTHOKOJIBIIEBBIE JlaGopaTopHoe 3aHsATHE OOCyXeHHe 0TUeTa 0,25
BakyyMHbIe Hacockl (JKKBH PaGora ¢ HarasaaHBIMH 110-
Yy ( ) Jlexmus 0,5

cobusimMu
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