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Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyXaeHa 1 ogo0peHa st
ucroaHeHus B 2027-2028 yueOHOM roay Ha 3acegaHuu Kadeapol
IIpomMbILTIeHHOM JIEKTPOHUKH

[Iporokonm ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpaMma mepecMoTpeHa, 00CyKIeHa U 0100peHa IS
ucnondeHus B 2028-2029 yue6HoM roay Ha 3aceganuu Kaheapel
IIpombIlLIeHHOH 3/1€KTPOHUKH

[Iporokonm ot 2028 1. No

3aB. kadeapoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma mepecMoTpeHa, 00Cyx/aeHa 1 0go0peHa st
ucroauerus B 2029-2030 yueOHOM roay Ha 3acegaHuu Kadeapbl
IIpomMbINLTIEeHHOH 3JIEKTPOHUKH

[Iporokonm ot 2029 1. N

3aB. kadenpoi

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouast mporpammMa niepecMOTpeHa, 00Cyx eHa U 0JJo0peHa st
ucnonHeHus B 2030-2031 yueOHOM TOAY Ha 3aceqaHuK Kadeapbl

IpoMbinIeHHOM 31eKTPOHUKH

[Iporokonm ot 2030 . Ne

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

sIBIIsIeTCS ()OPMUPOBAHNE Y CTYJICHTOB: 3HAHHH B 00J1aCTH TEXHHUKH HOIyIeHHS U N3MEPCHUS BaKyyMa, YMEHHH penaTh
3a[la4u, CBA3aHHBIE C IPOEKTUPOBAHUEM BaKyyMHBIX CUCTEM U YCTAHOBOK.

2. MECTO JUCIHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.B

2.1 | TpeOGoBaHus K npeBapUTe/IbHON MOATOTOBKE 00y4al01erocs:

2.1.1| TexHomormyeckas (IPOSKTHO-TEXHOJIOTHIECKAs)

2.1.2 | TexHONMOTHYECKHE MPOLIECCHl HAHOJIEKTPOHUKHU

2.2 | JacuunaaHbl (MOXYJIN) M NPAKTUKH, 1JI KOTOPBIX OCBOeHNE TAHHON THCIUTIHHBI (MOXYJIsI) HEOOXOMHMO KaK
npeanecTByonee:

2.2.1 | BelmomHeHue ¥ 3alluTa BHITYCKHON KBaNH(pUKAIIMOHHOHN paboThl, [IpenauruioMHas mpakTuka

3. KOMIIETEHIIAY OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJILTATE OCBOEHHSI JUCAILIMHEI
(MOJLYJIST)

ITK-4: CnocodeH npoeKTHPOBATH BAKYYMHO€ TEXHOJIOTHYECKOe 000pYy/10BaHHE

IIK-4.1. IlpoexkTHpyeT BAKYYyMHYI0 CHCTEMY CJI0KHOI0 BAKYYMHOI'0 TEXHOJI0THY€eCKOro 000py10BaHMs

3HaTh

OCHOBHBIE ITPABHJIA COCTABJICHHUS CXeM BaKYYMHBIX YCTAHOBOK TEXHOJIOTHYECKOTO 00OPYIOBaHUS, TIPHHIIUIIBI PA0OTHI M YCIOBHUS
9KCIUTyaTanuu (OpBaKyyMHBIX U BBICOKOBAaKYYMHBIX HACOCOB PA3JIMYHBIX TUIIOB, HA3HAUEHHE BCIIOMOTATEIBHBIX Y3JI0B BaKYYMHBIX
CHCTEM

YMmerhb

COCTABIISITh PUHIUTTHAIBHBIE W CTPYKTYPHBIE BaKyyMHBIE CXEMBI TEXHOJIOTHUECKOTO 000pYIOBaHHS, PACCUUTHIBATH XaPAKTEPUCTHKH
HEOOXO0MMOr0 BaKyyMHOTO HACOCHOTO 00OPYIOBAHMS U BCIIOMOTaTEIIBHBIX Y3JIOB.

Baanernb

CpeICTBaMH aBTOMATH3UPOBAHHOTO MPOSKTHPOBAHUS BAKYYMHBIX CX€M, TEXHOJOTHEH MOHTaXKa BAKYYMHOTO O0OpYyIOBaHWUS,
Pa3beMHBIX BAKYYMHBIX COEIWHEHUH pa3IMyHOro TUIA

ITK-4.2. AHa;IM3UpYyeT CYLIeCTBYIOIIHE CHCTEMbl BAKYYMHOI'0 TEXHOJIOTHYeCKOro 000py10BaHus /18 CPABHEHUS C
NPOEKTHPYEMOil CHCTEeMOM

3HaThL

TUTIOBBIE CXEMBbI TIOJYYE€HUsI HU3KOTO, CPEHETO U BHICOKOT'O BaKyyma.

YMmeThb

aHATM3UPOBATh BAKYyMHYIO CXEMY, OIPEeNsiTh TUIIBI HACOCOB M CPEICTB U3MEPEHUS BaKyyMa.
Baanernb

HaBBIKAMH B 00JIACTH COCTABIICHHS BaKYYMMHBIX CXEM, YTCHHUS U IMOMCKA HOPMATUBHOW JOKYMEHTAITHH.

B pe3yiabTaTte 0cBOeHUS TMCHMILIMHBI (MOYJIs1) 00yUaIOUIUiCS 10/KEH

3.1|3uarTh:

3.1.1 | ocHOBHBIE IIpaBUIIa COCTABIEHHS CXEeM BaKyyMHBIX YCTAHOBOK TEXHOJIOTHYECKOTO 000PYIOBAaHHS, IPHHIUIIE pabOTHI U
YCIJIOBUS 9KCILTyaTaluu (DOPBAKYyMHBIX M BEICOKOBAKYYMHBIX HACOCOB Pa3JIMUHBIX TUIIOB, HA3HAYEHHE BCIIOMOTATEIbHBIX
y370B BaKyyMHBIX CUCTEM, OCHOBHbIE IIPaBHJIa COCTABJICHUSI CXEM 3a3€MJICHHS BAKYYMHBIX YCTAHOBOK TEXHOJIOTUYECKOTIO
000pyIOBaHMs, BUABI OJIOKHPOBOYHBIX YCTPOWCTB M aITOPUTMEI UX pabOTHI, yCTPOHCTBO 3aIIUTHEIX KOXKYXOB U
OrpakJIeHuil.

3.2| Ymern:

3.2.1| cOCTaBIATh MPUHIUIIHATIBHBIC  CTPYKTYPHBIC BAKYyMHBIE CXEMbI TEXHOJIOTHYECKOTO 000PYIOBaHUS, PACCUUTHIBATh
XapaKTePUCTUKN HEOOXOAMMOTO BaKyyMHOT'O HACOCHOTO 000OPYAOBaHHS U BCIIOMOTATEIIbHBIX Y3JI0B, COCTABIIATH CXEMBI
3a3eMIICHHS] BAKYYMHBIX YCTAHOBOK TEXHOJIOTHYECKOTO 000PYAOBaHUS, BBIIONHATh PacYeT KOHTYPOB 3a3EMJICHUS,
MIPUMECHSTD Pa3NIHbIC BUIBI OJJOKHPOBOYHBIX YCTPOUCTB.

3.3 Buagern:

3.3.1|B obmacTu NpUMEHEHUs CPEACTB aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHHS BAKYYMHBIX CXEM, TEXHOIOTUI MOHTaXa
BaKyyMHOTO 000pYIOBaHUs, pa3beMHBIX BAKYYMHBIX COCIHHEHHI Pa3IMgHOTO THITA, B 00JACTH pacueTa CHCTEM U
KOHTYPOB 3a3¢MJICHUS YCTAHOBOK ITUTaHMS U YIIPABICHHUS BaKyyMHOTO TEXHOJIOTHYECKOTO 000PYI0BaHHSI.

4. CTPYKTYPA U COJEPKAHUE JUCIUIIIMHBI (MO YJIS)

Kon HaumenoBanmue pa3neiio u TeM /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHS Kypc M KOHTPOJIS

Paszpnen 1. OcHOBHBIEC IPHUHIMIIBI, METOABI U
YCTpOiicTBA MOJy4YeHHs M U3MEPEHHs BAKyyMa

1.1 CBoiicTBa ra30B NMpH HU3KUX naBieHusX /Tema/ 7 0




1.2 T"a3oBbIe 3akoHbl. VicnapeHue, KoHAEeH calus, 2 [1K-4.1-3 JI1.1J11.2 KonTponbHbie
noHsTHs "raz", "map". TemoBoe ABMXKEHUE [IK-4.1-y JI1.3J12.1 BOITPOCHI
mouekyin. Jlapnenue ¢ Touku 3peHust MKT. [1K-4.1-B J12.2
Ionstue Bakyyma. Juddysus rasos. I1K-4.2-3 J12.3J13.1
TenaonpoBOJHOCTb U BHYTPEHHEE TPEHUE Ta30B. [1K-4.2-y 21
B3aumoneiicTBue MoeKyn rasa ¢ [1K-4.2-B
TTOBEPXHOCTHIO. /JIex/

1.3 T'a3oBrIe 3akoHbl. VicnapeHue, KoHAEH CaIus, 4 I1K-4.1-3 JI1.1 JI1.2 KonTponbhbie
nonatus "raz", "map". TemioBoe 1BUKEeHUE [K-4.1-y JI1.3J12.1 BOTIPOCHI
mouekyi. Jlapnenue ¢ touku 3peHust MKT. [1K-4.1-B JI2.2
INonstne Bakyyma. Juddysns rasos. I1K-4.2-3 J12.3J13.1
TennonpoBoJHOCTb U BHYTPEHHEE TPEHUE Ta30B. IK-4.2-Y €)!

B3aumoneiicTBue MOJIEKyYI ra3a ¢ T11K-4.2-B
moBepxHoCTHIO. /Cp/

1.4 T"a3oBrIe 3akoHbI. VcniapeHue, KOHAEH caIus, 10 I1K-4.1-3 JI1.1 JI1.2 KonTponbHbie
noHarus "raz", "map". TemioBoe 1BUXKEHUE I1K-4.1-Y JI1.3J12.1 BOIIPOCHI
monekyn. JaBienue ¢ Touku 3peaus MKT. 1IK-4.1-B 2.2
ITonstue Bakyyma. JTuddysus rasos. I1K-4.2-3 J12.3J13.1
TennonpoBoJHOCTb U BHYTPEHHEE TPEHUE Ta30B. I1K-4.2-Y Ol
B3aumoneiicTBue MoeKyin rasa c T1K-4.2-B
MOBEPXHOCTHIO. /JK3aMeH/

1.5 TeopeTrueckre OCHOBBI Tpoliecca OTKauKH /Tema/ 0

1.6 BricTpoTa oTKauKu 06beMa U OBICTPOTA TCHCTBHS 6 [1K-4.1-3 JIT.1 J11.2 KonTponbHbie
Hacoca. Bunsl Teyenus rasa. IIpomycknas IK-4.1-Y JI1.3J12.1 BOIIPOCHI
CHOCOOHOCTh OTBepCTHsA. COMPOTHBIICHUE U [1K-4.1-B J2.2
MIPOITyCKHAs CIIOCOOHOCTH BAaKyyMITPOBO/IA. I1K-4.2-3 J12.3J13.1
IpomyckHas ctocoOGHOCTE TPyOOIIPOBOAA I1K-4.2-Y €)!
nepeMeHHoro cedeHusi. OCHOBHOE ypaBHEHHE 11IK-4.2-B
BAaKyyMHOH TeXHUKH. PacueT IInTeapHOCTH
oTka4ky. /JIex/

1.7 PacueT conpoTuBIIeHUS U MPOITYCKHON 4 [1K-4.1-3 JI1.1 JI1.2 KoHnTponbHbie
CHOCOOHOCTH TPYOOTIPOBOAA KPYIJIOTO CEUEHUS, U [K-4.1-y JI1.3J12.1 BOTIPOCHI
TpyOOIpoBO/Ia MepeMeHHoro cedenus. /I1p/ I1K-4.1-B J12.2

[K-4.2-3 J12.3J13.1
[K-4.2-y €)!
I1K-4.2-B

1.8 BeicTpoTa 0TKa4YKH 00BeMa U OBICTPOTA ACHCTBHS 13 I1K-4.1-3 JIT.1J11.2 KoHnTponbHbie
Hacoca. Bunel Teuenus raza. [IpomyckHas [K-4.1-y JI1.3J12.1 BOIIPOCHI
CHOCOOHOCTH OTBepcTHsA. COMPOTHBICHHUE U [1IK-4.1-B 2.2
MIPOMYCKHAast CHOCOOHOCTh BAaKyyMIIPOBOAA. [1K-4.2-3 JI2.3J13.1
IIponyckHast cnocoOHOCTH TPYOOIPOBO/IA [IK-4.2-Y 21
nepeMeHHOro ceueHusi. OCHOBHOE ypaBHEHUE TIK-4.2-B
BaKyyMHOM TeXHUKH. Pacuer juinrensHoCTH
otkauku. /Cp/

1.9 BreicTpoTa 0TKaYKH 00BEMa U OBICTPOTA ACHCTBHS 10 I1K-4.1-3 JIT.1JI1.2 KoHnTponbHbie
Hacoca. Bunel Teuenus raza. [IpomyckHas [K-4.1-y JI1.3J12.1 BOIIPOCHI
CHOCOOHOCTH OTBepcTHs. CONMPOTHBICHHUE U TIK-4.1-B J2.2
MPOITYCKHAsI CIIOCOOHOCTh BAKYYMIIPOBO/IA. [1K-4.2-3 JI2.3J13.1
IIpomnyckHast cnocoOHOCTH TPYOOIPOBO/Ia [IK-4.2-Y 21
nepeMeHHOTo cedeHusi. OCHOBHOE ypaBHEHHE TIK-4.2-B
BaKyyMHOM T€XHUKH. Pacuer junrensHocTH
OTKauKH. /JK3aMeH/

1.10 Ornpenenenne MpoBOAMMOCTH y4acTKa BaKyyMHOM 4 [1K-4.1-3 JI1.1 JI1.2 Ortuer 1o
maructpanu /J1ab/ [K-4.1-y JI1.3J12.1 nabopaTopHO

TIK-4.1-B J2.2 pabote
[1K-4.2-3 JI2.3J13.1
[K-4.2-y €|
I1IK-4.2-B
1.11 Mertonsl nonmyueHus Bakyyma /Tema/ 0




1.12 Knaccudukarms zHacocoB. OCHOBHBIE TapaMETPHI 10 I1K-4.1-3 JI1.1J11.2 KonTtponbHsie
BaKyyMHBIX HacOCOB. OObEMHBIE MEXaHUYECKHE [IK-4.1-y JI1.3J12.1 BOITPOCHI
HAacOCBhL. MOJIEKYyISIpHBIE H TYPOOMOJICKYIISIPHBIC [1K-4.1-B J12.2
Hacocsl. [Tapoctpyitabie Hacocsl. Auddy3noHHbIe I1K-4.2-3 J12.3J13.1
Hacockl. ['eTTepHble Hacockl. MarHuTopaspsaHbie [1K-4.2-y 21
Hacocel. KpruaacopOiuoHHbIe U [1K-4.2-B
KPUKOHJICHCAITMOHHBIE HacOCHL. /JIek/

1.13 Pacuer cKOpoCcTH 0TKAa9KH 0OBEMHBIX 4 I1K-4.1-3 JI1.1 J11.2 KonTtponsHsie
BpalaTeIbHBIX HACOCOB PAa3IMYHbIX TUTIOB. /I1p/ [K-4.1-y JI1.3J12.1 BOTIPOCHI

I1K-4.1-B J12.2
IK-4.2-3 J12.3J13.1
[K-4.2-y €)!
11IK-4.2-B

1.14 Knaccudukarus HacocoB. OCHOBHBIE MTapaMeTPhbI 10 I1K-4.1-3 JIT.1J11.2 KoHTponbHbie
BaKyyMHBIX HacocoB. OObEeMHbBIC MEXaHUIECKUE [IK-4.1-y JI1.3J12.1 BOIIPOCHI
HACcOCHL. MOJIeKyIsIpHBIE U TYPOOMOIICKYIISPHBIC IIK-4.1-B J22
Hacocsl. [Tapoctpyitnbie Hacockl. Juddy3nonnsie [1K-4.2-3 JI2.3J13.1
Hacochl. ['eTrepHble Hacockl. MarHuTopas3psiiHbIe [1K-4.2-Y 21
Hacocel. KpruaacopOnuoHHbIe 1 TIK-4.2-B
KPUKOHJEHCAIIMOHHBIE HACOCHL. /DK3aMeH/

1.15 Knaccudukarus HacocoB. OCHOBHBIE TapaMeTPhI 6 I1K-4.1-3 JIT.1J11.2 KonTtposbHsie
BaKyyMHBIX HacOCOB. OObEMHBIE MEXaHUYECKHE [IK-4.1-Y JI1.3J12.1 BOIPOCHI
HACOCBL. MOJIEKYIISIpHBIE H TYPOOMOJICKYIISIPHBIC [1K-4.1-B J12.2
Hacocsl. [Tapoctpyitabie Hacocsl. Auddy3noHHbIe I1K-4.2-3 J12.3J13.1
Hacochl. [ eTrepHble Hacockl. MarHuTopa3psiiHbIe [1K-4.2-Y 21
Hacocel. KpraacopOuoHHbIe 1 [1K-4.2-B
KPHKOH/ICHCAIIMOHHBIE Hacockl. /Cp/

1.16 Nzyuenne npuHmumna padboTel U KOHCTPYKIIUH 4 [1K-4.1-3 JI1.1 JI1.2 Ortuer o
00BEMHBIX BpallaTeJIbHBIX HacocoB. /J1ab/ [K-4.1-y JI1.3J12.1 nabopaTopHOii

I1K-4.1-B J12.2 pabote
IK-4.2-3 J12.3J13.1

[K-4.2-y €)!

I1K-4.2-B

1.17 W3yuenne npuHImna padboThl U YCTpoiicTBa TYypOO 4 I1K-4.1-3 JIT.1J11.2 Oryer no

-MOJIEKyYIIsIpHOTO Hacoca. /J1ab/ IK-4.1-Y JI1.3J12.1 nabopaTopHOH
[1IK-4.1-B 2.2 pabote
[1K-4.2-3 JI2.3J13.1
IK-4.2-Y 31
IIK-4.2-B

1.18 W3mepenne o0mux 1 MapIuaTbHbIX 0
nasienuii /Tema/

1.19 Mexanuueckue eGpopMalnOHHbIC BAKYYMMETPEL. 10 I1K-4.1-3 JIT.1J11.2 KoHTponbHbIe
TI'mppocraTrueckue BakyymMmmeTpsl. Terso-Bbie [1K-4.1-Y JI1.3J12.1 BOIIPOCHI
BaKyyMMETpbI. DJIEKTPOHHBIE HOHU3AIIOHHBIE TIK-4.1-B 2.2
BaKyyMMETpBl. MarHUTHbIE JIEKTPOpa3-psaIHbIE [1K-4.2-3 JI2.3J13.1
BaKyyMMeTpbl. EMKOCTHBIE BaKyyMMETpBHI. [1K-4.2-Y 21
Mertonbl n3MepeHus NapLUaIbHbIX AaB-JIE€HUM. I1K-4.2-B
CraTtrdeckre MarHUTHBIE Ta30aHATN3aTOPHI.

BpemsinposeTHbiit Macc-CIeKTPOMETP.
OwmeratpoH. /JIex/

1.20 MexaHnueckue qeGopMaioHHbIE BAKYYMMETPBI. 7 I1K-4.1-3 JI1.1 JI1.2 KonTponbHbie
I'uppocraTuyeckue BakyyMMeTphl. Temno-Bble I1K-4.1-Y JI1.3J12.1 BOIIPOCHI
BaKyyMMETpPBI. DJIEKTPOHHbIE HOHU3A[IOHHbIE IIK-4.1-B 2.2
BaKyyMMeETpbl. MarHUTHBIE DJIEKTPOpa3-psIHbIC [1K-4.2-3 JI2.3J13.1
BaKyyMMeETpbl. EMKOCTHBIE BaKyyMMETpBI. I1K-4.2-y o1
Mertonbl n3MepeHus NapUUuAIbHBIX AaB-JTeHUH. T1K-4.2-B

Cratnueckrue MarHUTHBIE Ta30aHAN3aTOPbI.
BpemsnponeTHsiit Macc-CIIEKTPOMETP.
OwmeratpoH. /Ox3amen/




1.21 Mexannueckue Je(popMaluOHHbIE BAKYYMMETPEL. 10 I1K-4.1-3 JI1.1J11.2 KonTtponbHsie
T'mppocraTrueckue BakyymMmmeTpsl. Terso-Bbie [IK-4.1-y JI1.3J12.1 BOITPOCHI
BAaKyyMMETpPBI. DJIEKTPOHHbIE HOHU3A[IOHHbIE I1K-4.1-B J12.2
BAaKyyMMETpbl. MarHuTHbIE 2JIEKTPOPa3-PAIHbIE I1K-4.2-3 J12.3J13.1
BaKyyMMeTpbl. EMKOCTHBIE BaKyyMMETPBI. [1K-4.2-y 21
MeToabp1 M3MepeHHs MapIHaIbHbIX J1aB-JICHUN. [1K-4.2-B
CraTtndeckre MarHUTHBIE Ta30aHAN3aTOPHI.

BpewmsmnponeTHslii Macc-CIEKTPOMETP.
OwmerarpoH. /Cp/

1.22 H3yueHne ycTpoicTBa M MPUHIKITA PAOOTHI 4 I1K-4.1-3 JIT.1J11.2 Oryer no

TETUIOBBIX ¥ HOHU3AIMOHHBIX MaHOMETPOB. /J1ab/ [IK-4.1-y JI1.3J12.1 nabopaTopHO
I1K-4.1-B 2.2 pabote
[1K-4.2-3 JI2.3J13.1
[K-4.2-Y 31
IIK-4.2-B
1.23 W3mepeHue razoBbix NOTOKOB. MeToabl 0
Teuenckanus. /Tema/
1.24 MeTop1 M3MEpEHHS ra30BbIX TOTOKOB. MeTo/1 4 I1K-4.1-3 JI1.1 J11.2 KoHTponbHbie
JIBYyX MAaHOMETPOB. MeTo/1 HOCTOSITHHOTO [1K-4.1-Y JI1.3J12.1 BOIIPOCHI
naBjaeHust. MeTo I MOCTOSHHOTO 00beMa. TIK-4.1-B 2.2
KocBennble MeTO/IbI H3MEPEHUS Ta30BBIX TOTOKOB. T1K-4.2-3 JI12.3J13.1
KonudecTBeHHas olleHKa TeUrd BaKyyMHOMN [1K-4.2-Y 21
cucreMbl. ManoMeTpuueckuil MeToa. I'ennenpiit I1K-4.2-B
Teueuckarensb. /Jlex/
1.25 MeTtoap1 n3MepeHHs ra30BbIX NOTOKOB. MeTos 8 [K-4.1-3 JIL.1J11.2 KonTponbHbie
JIBYX MAaHOMETPOB. MeTo/1 HOCTOSITHHOTO [IK-4.1-Y JI1.3J12.1 BOIPOCHI
JaBjacHust. MeTo I MOCTOSHHOTO 00beMa. [1K-4.1-B JI2.2
KocBeHnHble MeTO/1bl U3MEPEHUS Ta30BbIX TOTOKOB. [K-4.2-3 JI2.3J13.1
KonudectBeHHas oleHka Te4n BaKyyMHO [IK-4.2-Y 21
cucteMbl. Manometpuueckuii Metos. I enneBbrit [1K-4.2-B
Tedenckarenb. /Cp/
1.26 MeTtoap1 M3MEpeHHs ra30BbIX TOTOKOB. MeTos 7,65 [1K-4.1-3 JI1.1 JI1.2 KoHnTponbHbie
JIByX MAaHOMETPOB. MeTOoA MOCTOSIHHOTO [K-4.1-y JI1.3J12.1 BOTIPOCHI
naBieHnss. MeTo MOCTOSHHOIO 00BeMa. I[1K-4.1-B J12.2
KocBennble MeTO/IbI H3MEPEHUS Fa30BbIX IOTOKOB. I1K-4.2-3 J12.3J13.1
KonudecTBeHHas OLeHKa Te4U BaKyyMHOMR I1K-4.2-V €)!
cuctembl. MaHomeTpuaeckuii Metos. I enueBbrit [1K-4.2-B
TeUeUCKaTeNb. /DK3aMeH/
1.27 Pabora ¢ renueBbIM TeuenckareneM. OCHOBHBIC 0,35 [1K-4.1-3 JIT.1J11.2 KonTponbHbie
TpueMBbl, cxeMbl Teuenckanus. /MKP/ [IK-4.1-y JI1.3J12.1 BOIIPOCHI
IIK-4.1-B 2.2
[1K-4.2-3 JI2.3J13.1
[K-4.2-y €)!
I1K-4.2-B

1.28 KoncynsrupoBanue nepen sx3amenom /Kuc/ 2 [1K-4.1-3 JIL.1J11.2 KonTtposbHsie

[IK-4.1-Y JI1.3J12.1 BOITPOCHI
I1K-4.1-B J12.2
[1K-4.2-3 JI2.3J13.1
[1K-4.2-y 21
I1K-4.2-B

Paznen 2. OcHOBHBIE 3TANIbI KOHCTPYMPOBAHUS,

COOPKH M MCNIBITAHUS BAKYYMHBIX CUCTEM

2.1 OneMeHTHI BakyyMHBIX cucteM /Tema/ 0

2.2 BakyymmnpoBobl. 3anopHas apmaTypa. Tursl 6 [1K-4.1-3 JI1.1J11.2 KonTtposbHbie
Pa300pHBIX ¥ HEPA3OOPHBIX BAKYYMHBIX CO- [IK-4.1-y JI1.3J12.1 BOIIPOCHI
eauHeHuid. TUbl (IaHIEBBIX COCIMHEHUM. T1IK-4.1-B J2.2
BakyymHas cBapka u naiika. BakyymHbie I1K-4.2-3 JI2.3J13.1
3JIEKTpUYECKHE BBOJIbl. BakyyMHbIE BBOJBI [1K-4.2-Y 91
nerkeHus. Jlopymrku. /Jlex/ I11K-4.2-B

2.3 BaxyymmpoBoel. 3anopHas apmatypa. Turmbt 25 K-4.1-3 JIT.1J11.2 KonTponbHbie
pa300pHBIX U HEpa30OPHBIX BAKYYMHBIX CO- [K-4.1-y JI1.3J12.1 BOTIPOCHI
enuHeHWH. THUTIBI (ITAHIICBBIX COCIMHCHUM. [1K-4.1-B J2.2
BaxyymHas cBapka u naiika. BakyymHsie I1K-4.2-3 J12.3J13.1
JJIEKTpUYECKHE BBOJbL. BakyyMHbIE BBOIbI I1K-4.2-V €)!
nmerkeHust. Jlopymku. /Cp/ I1K-4.2-B




24 BakyymmnpoBozsl. 3anopHast apMarypa. THIIbI 2 I1K-4.1-3 JI1.1J11.2 KonTtponbHsie
Pa300pHBIX U HEPa30OPHBIX BAKYYMHBIX CO- [IK-4.1-y JI1.3J12.1 BOITPOCHI
enuHeHWH. TUTIBI (ITAHTICBBIX COCMHCHUM. [1K-4.1-B J12.2
BaxyymHas cBapka u naiika. BakyymHusie I1K-4.2-3 J12.3J13.1
9JIeKTpUYeCKHe BBOIbL. BakyyMHBIE BBOBI [1K-4.2-Y 21
nerkeHust. JloBymku. /3auét/ I1K-4.2-B

2.5 Omnpenenenre napuuaIbHOTO COCTaBa ra3oBoi 6 I1K-4.1-3 JIT.1J11.2 Oryer no
cmecu. /J1a6/ IK-4.1-Y JI1.3J12.1 nmabopaTopHOH

IIK-4.1-B J12.2 pabote
[1K-4.2-3 JI2.3J13.1

I1K-4.2-Y €|

[1K-4.2-B

2.6 BakyymHbIe MaTepHansl 1 yInoTHeHus /Tema/ 0

2.7 Matepuaibl, HCIIOJB3YEMbIE B BAKYYMHOM 6 I1K-4.1-3 JIT.1J11.2 KoHnTponbHbie
TexHuke. BakyymHele crekna. Kepamuueckue u IK-4.1-y JI1.3J12.1 BOIIPOCHI
CHJIMKATHbIe MaTepHanbl. OpraHudeckue I1K-4.1-B 22
MaTepHraibl. THIIBI BAKYYMHBIX YIUTOTHEHHH. /JIek/ I1K-4.2-3 JI2.3J13.1

I1K-4.2-Y €|
I1K-4.2-B

2.8 Marepuainsl, UCIIONB3yEMbIE B BAKYYMHOU 20 I1K-4.1-3 JI1.1 J11.2 KonTtponbHsbie
TexHuke. Bakyymusie crekna. Kepamuueckue u [IK-4.1-Y JI1.3J12.1 BOITPOCHI
CHJIMKATHbIE MaTepHaibl. OpraHuyecKue I1K-4.1-B J12.2
MaTepuasl. THITEI BaKyyMHBIX YIIIOTHEHHH. /Cp/ I1K-4.2-3 J12.3J13.1

[K-4.2-y €)!
I1K-4.2-B

2.9 Matepuaibl, HCIIOJB3YEMbIE B BAKYYMHOM 4 I1K-4.1-3 JIT.1J11.2 KoHnTponbHbie
TexHuke. BakyymHele crekna. Kepamuueckue u IK-4.1-y JI1.3J12.1 BOIIPOCHI
CHJIMKATHbIe MaTepHanbl. OpraHudeckue [1K-4.1-B 22
Marepuaibl. TUIBI BAKYYMHBIX I1K-4.2-3 JI2.3J13.1
YIUTOTHEHUH. /3auét/ I1K-4.2-Y €|

I1K-4.2-B

2.10 Marepuainsl, UCIIONB3yEMbIE B BAKYYMHOU 0,25 I1K-4.1-3 JI1.1 J11.2 KonTtponbHbie
TexHuke. Bakyymusie crekna. Kepamuueckue u [IK-4.1-Y JI1.3J12.1 BOITPOCHI
CHJIMKATHbIE MaTepHaibl. OpraHuyecKue I1K-4.1-B J12.2
MaTepuaibl. TUIBI BAKYYMHBIX I1K-4.2-3 JI2.3J13.1
ymiotaenuit. /MKP/ I1K-4.2-Y €)!

I1K-4.2-B

2.11 OmnpeneneHre MecTa HaTeKaHUSI BAKyyMHOM 6 I1K-4.1-3 JIT.1J11.2 Oryer no

cucteMsl. /J1ad/ IK-4.1-Y JI1.3J12.1 nmabopaTopHOH
I1K-4.1-B 22 pabote
[1K-4.2-3 JI2.3J13.1
I1K-4.2-Y 31
I1K-4.2-B

2.12 OuncTka ¥ MOHTaX 3JIEMEHTOB BaKyyMHBIX 0
cucreM /Tema/

2.13 Bunpl 3arpsisHeHUH B BaKyyMHO#M TEXHHKE. 4 I1K-4.1-3 JIT.1J11.2 KoHTponbHbie
3arpsi3HeHus AeTaiei CoeIMHEHUsIMU XJI0pa, Cepbl [IK-4.1-y JI1.3J12.1 BOIIPOCHI
U yriieBogopogamu. MeTobl OUMCTKY JAeTanel u TIK-4.1-B 2.2
KOHTPOJIb YUCTOTHI. YJIBTPa3ByKOBasi OUUCTKA [1K-4.2-3 JI2.3J13.1
netaneil. OCHOBHBIE MTpaBUIa MOHTAXA [1K-4.2-Y 21
(maHUEeBBIX coequHeHu. /JIek/ TIK-4.2-B

2.14 Buppl 3arps3HeHuii B BAKYyMHOH TEXHUKE. 22 I1K-4.1-3 JI1.1 J11.2 KonTtponbHsie
3arps3HeHus eTajei COeAMHEHUSIMU XJI0pa, CEPhl [K-4.1-y JI1.3J12.1 BOTIPOCHI
U yriieBoAopoaamMu. MeTo bl OUMCTKY JAeTalel U I[1K-4.1-B J12.2
KOHTPOJIb YACTOTHI. YIJIBTPa3ByKOBasi OUUCTKA I1K-4.2-3 JI2.3J13.1
nertaneil. OCHOBHBIE paBHJIa MOHTAXa IK-4.2-Y €)!

(dnanueBsIX coequnenuit. /Cp/ TIK-4.2-B

2.15 Bunbl 3arpsisHeHUH B BaKyyMHOM TEXHHKE. 2,75 I1K-4.1-3 JIT.1J11.2 KoHTponbHbie
3arpsi3HeHus AeTaiei CoeIMHEHUsIMU XJI0pa, Cepbl [IK-4.1-y JI1.3J12.1 BOIIPOCHI
U yriieBogopogamu. MeTo bl OUMCTKY JAeTanel u TIK-4.1-B 2.2
KOHTPOJIb YUCTOTHI. YJIETPa3ByKOBasi OUMCTKA [1K-4.2-3 JI2.3J13.1
netaneil. OCHOBHBIC MTpaBUIIa MOHTAXa [1K-4.2-Y 21
(hmaHUEBBIX cCOeTUHEHUH. /3a4éT/ T1K-4.2-B




2.16

OnpexeneHre BeTUUNHBI TA30BOT0 TIOTOKA 8 4
METOJIOM JIByX MaHOMETpOB. /J1ab/

I1K-4.1-3
I1K-4.1-Y
I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3J13.1
€

KonTtponbHsie
BOIPOCHI

5. OHEHOYHBIE MATEPHAJIBI 11O TUCHUIIVIMHE (MOAYJIIO)

OreHOYHBIE MaTepPHANIBI IPUBECHBI B IPHIIOKEHNH K paboueil mporpaMMe TUCIUIIIHHBL

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJISA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHasi IMTEpaTYypa

Ne ABTOpBI, COCTaBUTEIU 3ariaBue UsnarensctBo, | KommuecrBo/
ToJ Ha3BaHUE
9BC

JI1.1 [ Xa6mansa M. X., Bakyymnas texuuka. O6opynoBanue, IpOEKTHPOBAHNUE, Ka3zans: 978-5-7882-
Caxkcaranckwuii I'. JL., TEXHOJIOTHH, dKcITyatanus. Yacte 1. MHxeHepHO-pHu3HnuecKue Kazanckuit 1447-4,
Bypmuctpos A. B. OCHOBBHI : yueOHOE TTOco0He HaIMOHAIBHBINA | http://www.ip

uccnenonarens | rbookshop.ru/
CKHH 61961.html
TEXHOJIOTHYECK

3031

YHUBEPCHUTET,

2013, 233 c.

JI1.2 | Xabnansu M. X., Baxyymnas Texauka. O0opynoBaHue, IPOEKTUPOBAHUE, Kazans: 978-5-7882-
Caxkcaraunckuii I'. JI., TEXHOJIOTHH, SKCIUTyatanus. Yacts 2. BakyyMHbIE HACOCHI : Kazanckuii 1977-6,
Bypmuctpos A. B. ydae0HOE ocobne HaIMOHANBHEIN | http:/www.ip

uccnenoBarens | rbookshop.ru/
CKHUH 79274 html
TEXHOJIOTHYECK

ui

YHUBEPCUTET,

2016, 300 c.

JI1.3 |I'paues E.1O., ®u3nveckre 0CHOBBI BAKYYMHOH TEXHHUKH: yd4e0. ocooue : Pazanp: PUIL ,

Dedernos A.A., VYuebuoe nocobue PI'PTY, 2024, |https://elib.rsr
TpyOuupa A.A. eu.ru/ebs/dow
nload/3939
6.1.2. JlonotHUTEILHAS JTUTEPATypa
Ne ABTOPBI, COCTABUTEITN 3arnasue UsnarensctBo, | KonnuecrtBo/
TOJ Ha3BaHUE
9BC
JI2.1 |UBanos B. 1. BakyymHas TexHuKa : yaeOHOE TTocoOne CaHkT- 2227-8397,
IetepOypr: http://www.ip
VYuusepcurer | rbookshop.ru/
UTMO, 2016, |[65805.html
129 c.

JI2.2 |emun E.II. BakyymHbIe TexHONOTHY : yueb. mocodue Honronpynuseiii [ 978-5-91559-
%0 012-9, 1
"uTtennexT",
2009, 504c.

JI2.3 |TI'paues E.1O., ®du3nuecKrue OCHOBBI BAaKyyMHOH TEXHUKH : y4e0. mocoone Ps3anp, 2024, , 1

Dedenos AA., 92c.
TpyOuupa A.A.
6.1.3. MeTtonnueckue pa3padoTku
Ne ABTOPBI, COCTaBUTEITN 3arnasue UsnarensctBo, | KonnuecrtBo/
TOJ Ha3BaHUE

ObC




No ABTOpBI, COCTaBUTEH 3arnaBue UsnarensctBo, | Kommuecto/
rof Ha3BaHUe
3BC
JI3.1 |aroxun B. JI., BakyyMHas TeXHUKA: TAOOPATOPHBIA MPAKTUKYM Mockaga: 978-5-7262-
Ilecrak B. II. HUAY 1255-5,
MU®DUY, 2010, |http://e.lanbo
84 c. ok.com/books
/element.php?
pll id=75757
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTu "UHTepHeT"
D1 |BAKYYMHAS TEXHUKA
BakyymHBIe cHcTEMBI 17151 TFOOBIX OTpaciieil HayKu U MIPOMBIIIIEHHOCTH // https://vacuum.ru

6.3 Ilepeyenb mporpaMMHOro odecriedeHus: 1 MH(GOPMAIMOHHBIX CPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIMIIEH3UOHHOIO H CBOOOHO PACIPOCTPAHAEMOr0 IPOrPAMMHOI0 00eclieYeHusl, B TOM 4HCJIe
0TEe4eCTBEHHOI0 MPOM3BOJACTBA

HaumeHnoBanue Onucanue
Adobe Acrobat Reader Caobomnoe I10
LibreOffice Csobomnoe I10
SolidWorks Kommepueckas autieH3us
6.3.2 IlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1 |Cucrema Koncynsrantllinroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

103 maGopaTopHBI KOpIyC. TOMENEHHE JIsI CaMOCTOSTENIbHOW paboThl O00yJarommxcsi, KOMIBIOTEPHBIA KIacce
CrenmanusupoBanHas Mebenb (24 mocaJodyHbIX MecTa), MarHUTHO-MapKepHas Iocka. MyJibTHMeIna MpoeKTop, 1 skpaH.
ITIK. B03MOXHOCTh HOAKIIOUEHHS K ceTH VIHTepHeT M oOecnedyeHHeM JOCTylla B 3JICKTPOHHYI HH(OPMAIMOHHO-
obpazoBatenpHyio cpeny PITPTY

214 nabGopaTopHBIN KOpITyc. ydeOHas ayauToOpus AU HMpOBEICHUs ydeOHbIX 3aHsaTuil. CnenmanmmsupoBaHHas mebensb (60
MOCaZ0YHBIX MECT), MATHUTHO-MapKepHas 1ocka. MynasTuMeua npoekTop, 1 sxpan. ITK.

8. METOUYECKHUE MATEPHAJIBI 110 JUCIHHUIIJIMHE (MOAYJIIO)

Meroaudeckoe obecriedeHne AUCIUIUTNHBI IPUBEICHO B IPIIOKEHUH K pabodeli mporpaMme QUCIHILUTHHEL

Onepatop 30 000 "KomnaHus "TeHzop"

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO

NOANUCAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 17.06.26 14:45 (MSK) MpocTas noanucb
3ABEAYHOLLMM AnekcaHaposwuy, 3aBeaytolmin kacdeapoii M3

KA®E/LPbI

noanncAHoO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 17.06.26 14:45 (MSK) MNpocTas noanvce
3ABEAYIOLLUMM AnekcaHapoBwuy, 3aBeaytolumin kacdeapoii M1

BbIMYCKAIOLLIEN

KA®E/PbI




