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Pacnpenenenne YacoB TUCHHUIUVIMHBI 110 ceMecTpam

Cemectp
(<Kypc>.<Cemectp 7 4.1)
Ha Kypce>) Uroro
Henens 16
Bun 3ansarmit v PIl v PII

Jlexnmm 32 32 32 32
JlabopaTopHsie 16 16 16 16
ITpakTuueckue 16 16 16 16
Wnas KoHTaKTHas 0,35 (0,35 (0,35 (0,35
pabota
KoncynsrupoBanue | 2 2 2 2
nepes] 9K3aMeHOM |
IIPAKTUKOM
Uroro ayn. 66,35 | 66,35 | 66,35 | 66,35
KonrakTtHas padora | 66,35 | 66,35 | 66,35 | 66,35
Cam. paboTa 33 33 33 33
Yacel Ha KOHTPOJIb 44,65 | 44,65 | 44,65 | 44,65
Hroro 144 144 144 144

r. Psa3ann



IIporpammy coctaBui(u):

K.m.H., 0oy., I paues Escenuii IOpvesuu

Pabouast mporpamMMa TUCIUILIHHBL
KoHcTpynpoBaHHe B TEXHOIOTHSI BAKYYMHBIX CHCTEM

paspabotana B coorBerctBuu ¢ ®T'OC BO:

®I'OC BO - 6akanaBpuar no HampasieHuto noaroroBku 11.03.03 KonctpynpoBaHnue u TEXHOJIOTHS 3JIEKTPOHHBIX CPEACTB (TMpHKa3
Muno6pnayku Poccun ot 19.09.2017 r. Ne 928)

COCTaBJICHAa HA OCHOBAaHWH Y4EOHOTO IUIaHAa!
11.03.03 KoHcTpyrpoBaHHE U TEXHOJIOTUS AJIEKTPOHHBIX CPEJICTB
YTBEPKIIEHHOTO Y4EHBIM COBETOM BYy3a 0T 24.04.2026 npotokoin Ne 10.

Pabouas mporpamma omoOpeHa Ha 3aceJaHUH KadeIpol

IIpombIIeHHO 3/1eKTPOHUKH

ITporoxomn ot 21.05.2026 7. Ne 11
Cpok geiictBus nporpammsl: 2026-2030 yu.r.
3aB. xaenpoit Kpyrios Cepreit AnekcaHapoBHY



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 | ManHas qucuuIuinHa OazupyeTcs Ha CIeAYIOMNX JUCIUIUTMHAX yaeOHoTro TutaHa: «Du3ukay, « MaTeMaTikay,
«Hudopmartukay, «IHKeHepHas! U KOMIIBIOTEpHast Tpadukay.

2.2 | IncuumiMHbl (MOAYJIH) H NPAKTHKH, JJIsl KOTOPbIX 0CBOCHUE JAHHOMH AU CHUILNIMHBI (MO1YJIs1) HE00X0AUMO KaK
npeJlIecTBYOIIee:

2.2.1 | BoimonHeHe U 3aMUTa BBITYCKHON KBaTH()PUKAIIMOHHON PabOTHI

2.2.2 | IIpeaaumioMHas pakTHKA

3. KOMIETEHIIUY OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCLIMTLTAHBI
(MOJLYJIST)

ITIK-1: CnocodeH BBINOJIHATH PA00ThI 110 NPOEKTHPOBHUIO HECJI0KHOI0 BAKYYMHOI'0 TEXHOJIOTHY€eCKOro 00py10BaHus
3J1eKTPOBAKYYMHOI'0 H I10/IyIIPOBOHMKOBOI0 IIPOM3BO/ACTBA

ITIK-1.1. BbInoJiHsieT IPOCKTHPOBaHME BAKYYMHOM CHCTEMbI HECJI0KHOI0 BAKYYMHOI'0 TEXHOJIOIHYECKOI0 000py/10BaAHUS

3HaThb

OCHOBHBIE MPAaBHJIA COCTABJICHUS CXEM BaKYYMHBIX YCTAHOBOK TEXHOJIOTHMYECKOTO O0OPYIOBAHUS, IPUHIIUITEI PAOOTHI U YCIIOBHUS
IKCIUTyaTaluy (POPBaKyyMHBIX U BHICOKOBAaKYyMHBIX HACOCOB Pa3JIMYHBIX TUIIOB, HA3HAYCHUE BCIIOMOTaTEIbHBIX y3JI0B BAKYYMHBIX
CHCTEM

YMmeThb

COCTABIISATh MPUHLIUMHAIBHBIE U CTPYKTYPHBIE BaKyyMHBIE CXEMBI TEXHOJIOTHUECKOTO 000pYIOBaHUS, PACCUUTHIBATH XapPAKTEPUCTHKH
HE0OXOIUMOT0 BAKyyMHOT'O HACOCHOTO 00OPYIOBAHUS U BCIIOMOTATEIbHBIX Y3JI0B

Baanernb

B 00JTaCTH MPUMEHEHHUS CPEACTB aBTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS BAKYyMHBIX CXEM, TEXHOJIOTHI MOHTa)ka BaKyyMHOT'O
000pyI0BaHuUs, Pa3bEMHBIX BAKYYMHBIX COCIHHCHUI Pa3IHYHOTO THIIA

ITK-1.2. BbInoJiHsieT NIPOeKTHPOBAHME CUCTEM 3a3eMJIeHN s, 0JIOKHPOBOYHBIX YCTPOICTB, 3ALUMTHBIX KOKYX0OB U
orpakIeHuil HeCJI0KHOT0 BAKYYMHOI'0 TEXHOJIOTHYECKOro 00py/10BaHHSA

3HaTh

OCHOBHBIC ITPaBUJIa COCTABIICHUS CXEM 3a3eMJICHHS BaKYyMHBIX YCTaHOBOK TEXHOJIOTHYECKOTO 00OPYIOBaHMUS, BHBI OJIOKHPOBOYHBIX
YCTPOHCTB U aJITOPUTMBI HX PaOOTHI, yCTPOHCTBO 3AIUTHBIX KOXKYXOB U OTPaXKICHUH

Ymern

COCTaBJISITh CXEMBI 3236 MJICHNS BAKYYMHBIX YCTAaHOBOK TE€XHOJIOTMYECKOT0 000PYIOBAaHHS, BBINOIHATE pacdeT KOHTYPOB 3a3€MJICHUS,
MPUMEHSATH Pa3IMYHBIC BHB! OJIOKMPOBOYHBIX YCTPOHCTB

Baanernb

B 00J1aCTH pacdeTa CHCTEM U KOHTYPOB 3a3€MJICHHs YCTAHOBOK NMUTAHHS U YIIPaBIE€HHs BaKyyMHOIO TEXHOJIOIMYECKOro 000pYyA0BaHUS

B pe3ysbTaTe ocBOeHHS AUCHUILINHBI (MOAYJIA) 00y4aAKOUIUIICHA JO/IZKEH

3.1|3nars:

3.1.1 | ocHOBHBIE MpaBUiIa COCTABIEHUS! CXEM BaKYYMHBIX YCTAHOBOK TEXHOJIOTHYECKOTO 00OPYAOBaHUs, IPUHITUIIBI PaOOTHI U
YCIIOBUS 3KCIDTyaTaly ()OPBAKyyMHBIX M BRICOKOBAaKYYMHBIX HACOCOB Pa3iIMYHBIX THIIOB, HA3HAUYECHHE BCIIOMOTATEIBHBIX
Y3JI0B BaKyyMHBIX CUCTEM, OCHOBHBIE [TPaBUJIa COCTABIICHUS CXEM 3a3€MJICHHS BAKYYMHBIX YCTAHOBOK TEXHOJIOTHYECKOTO
000pyIOBaHUs, BUJIBI OJIOKMPOBOYHBIX YCTPOUCTB M aJITOPUTMBI UX pa0OThI, YCTPOMCTBO 3alIUTHBIX KOXKYXOB U
OTpakJIeHUH.

3.2 Ymern:

3.2.1| cocTaBysATh NPUHIMIHAIBHBIE ¥ CTPYKTYPHBIC BAKYYMHBIE CXEMbI TEXHOJIOTHYECKOT0 000PYI0BaHHsI, PACCUUTHIBAT
XapaKTepUCTHKH HEOOXOIMMOT0 BaKyyMHOT'O HACOCHOTO 00OPYIOBaHHUS U BCIIOMOTATEIIBHBIX Y3JI0B, COCTABIISATE CXEMBI
3a3eMJICHHS] BAKYYMHBIX YCTAHOBOK TEXHOJIOTHYECKOTO 000PYZOBAHUS, BEIIONHATE pacieT KOHTYPOB 3a3¢MJIICHUS,
MIPUMEHSATD pa3IHuHbIe BUIbI OJOKUPOBOUHBIX YCTPOUCTB.

3.3 Baagern:

3.3.1|B obmacTu npUMEHEHHUS CPEACTB aBTOMATH3UPOBAHHOTO IPOSKTUPOBAHMS BAKYyMHBIX CXEM, TEXHOJIOTHUH MOHTaXa
BaKyyMHOTO 000pYyA0OBaHUsI, Pa3bEMHBIX BAKYyMHBIX COEJUHEHUI Pa3INUHOro THIA, B 00IaCTH pacueTa CUCTEM U
KOHTYPOB 3a3¢MJICHUS YCTAaHOBOK ITHTaHMS M YIIPABJICHUSA BaKyyMHOTO TEXHOJIOTHIECKOTO 000PYI0BaHHSI.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJISA)

Kon HaumenoBanmue pa3nesioB u TeMm /Buj 3ansitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATUA KVDC un KOHTPOJIA




Pa3znen 1. OcHOBHBIE IPHUHIMIIBI, METOABI U
YCTpOiicTBa MOJyYeHHs U U3MEPEHHs BAKyyMa

1.1 CBoiicTBa ra30B NMpH HU3KKX naBieHusX /Tema/

1.2 T'azoBrie 3akoHbl. VicnapeHue, KoHAEH AWM, IIK-1.1-3 JI1.1J11.2 KonTponbhbie
nonatus "raz", "map". TemioBoe nBUKEeHUE [K-1.1-y JI1.3J12.1 BOTIPOCHI
mouekyi. Jlapnenue ¢ touku 3peHust MKT. [IK-1.1-B JI2.2
[Nonstne Bakyyma. Juddysns rasos. IK-1.2-3 J12.3J13.1
TennonpoBoJHOCTb U BHYTPEHHEE TPEHUE Ta30B. IK-1.2-y 21
B3aumoneiicTBue MOJIEKyI ra3a ¢ T1IK-1.2-B
MMOBEPXHOCTHIO. /JIek/

1.3 T"a3oBrIe 3akoHbI. VcniapeHue, KOHAeH caIus, IIK-1.1-3 JI1.1 J11.2 KonTponbHbie
noHarus "raz", "map". TemioBoe 1BUXKEHUE IK-1.1-y JI1.3J12.1 BOIIPOCHI
monekyin. JaBienue ¢ Touku 3peaus MKT. IIK-1.1-B 2.2
ITonstue Bakyyma. JTuddysus rasos. IK-1.2-3 J12.3J13.1
TermnonpoBoAHOCTH M BHYTPEHHEE TPEHUE T'a30B. [K-1.2-y 21
B3aumoneiicTBue MoeKyin rasa c T1IK-1.2-B
moBepxHocThio. /Cp/

14 T"a3oBbIe 3akoHbI. VicnapeHue, KOHIEH caIus, I1K-1.1-3 JI1.1 JI1.2 KoHnTponbHbie
nonarus "raz", "map". TemioBoe nBUXKEHUE IK-1.1-y JI1.3J12.1 BOIIPOCHI
Moiekyn. JlaBiaenue ¢ Touku 3penus MKT. IIK-1.1-B J22
Iounstue Bakyyma. Juddysus ra3os. [IK-1.2-3 JI2.3J13.1
TeronpoBoIHOCTH M BHYTPEHHEE TPEHUE T'a30B. [K-1.2-y 21
B3aumoneiicTBue MoeKyi rasa c TIK-1.2-B
MIOBEPXHOCTHIO. /JK3aMeH/

1.5 TeopeTrueckre OCHOBBI poliecca oTKauky /Tema/

1.6 beicTpoTa oTKaukn 00beMa U OBICTPOTA IEHCTBUS IK-1.1-3 JIT.1J11.2 KonTponbHbie
Hacoca. Bunsl Tedenus rasa. [Iponycknas IK-1.1-y JI1.3J12.1 BOIIPOCHI
CHOCOOHOCTH OTBepcTHs. COMPOTUBICHHUE U IIK-1.1-B 2.2
MPOMYCKHAas CIOCOOHOCTh BAaKyyMITPOBO/IA. I1K-1.2-3 JI2.3J13.1
[IporryckHas ctocoOHOCTE TPYOOTIPOBOAA IK-1.2-y 01
nepeMeHHOTo cedeHusi. OCHOBHOE ypaBHEHHE IIK-1.2-B
BAaKyyMHOM TeXHHUKH. PacueT JUInTeIbHOCTH
oTkayky. /JIex/

1.7 PacueT conpoTHBII€HUSs ¥ POITYCKHON IK-1.1-3 JIT.1J11.2 KonTponbhbie
CHOCOOHOCTH TPYOOTIPOBOAA KPYIJIOTO CEUEHUS, U MK-1.1-y JI1.3J12.1 BOTIPOCHI
TpyOOIpOBOa IepeMeHHor0 ceueHus. /I1p/ TIK-1.1-B J2.2

IK-1.2-3 J12.3J13.1
MK-1.2-y 21
IIK-1.2-B

1.8 BrictpoTa oTkauku 06beMa 1 ObICTPOTA AEHCTBUSA MK-1.1-3 JIL.1J11.2 KonTtposnsHsie
Hacoca. Bunel Teuenus raza. [IpomyckHas [K-1.1-y JI1.3J12.1 BOITPOCHI
CHOCOOHOCTH OTBepCcTHs. COMPOTHBIICHHUE 1 TIK-1.1-B J12.2
MIPOMYCKHAs CHOCOOHOCTh BAaKyyMIIPOBO/A. IK-1.2-3 JI2.3J13.1
IIponyckHast cnocoOGHOCTh TPYOONPOBO/IA [K-1.2-Y €
repeMeHHoro ceueHusi. OCHOBHOE ypaBHEHHUE [IK-1.2-B
BaKyyMHOM TeXHUKH. Pacuer junrensHOCTH
otkauku. /Cp/

1.9 BricTpoTa oTKaukK 0ObeMa U OBICTPOTA ACHCTBUS IK-1.1-3 JIT.1J11.2 KoHTponbHbIe
Hacoca. Bunel Teuenus raza. [IpomyckHas [K-1.1-y JI1.3J12.1 BOIIPOCHI
CHOCOOHOCTH OTBepcTHs. COMPOTHBICHHE 1 TIK-1.1-B 2.2
MIPOMYCKHAast CHOCOOHOCTh BAaKyyMIIPOBOJA. IK-1.2-3 JI2.3J13.1
IIponyckHast cnocoGHOCTh TPYOONPOBOIA [K-1.2-Y 21
nepeMeHHoro ceueHusi. OCHOBHOE ypaBHEHHUE [IK-1.2-B
BaKyyMHOM TeXHUKH. Pacuer juinrensHoCTH
OTKauKu. /IK3aMeH/

1.10 Mertonpl moaydeHus Bakyyma. /Tema/

1.11 Knaccudwkarus HacocoB. OCHOBHBIE TapaMeTPhI IK-1.1-3 JIT.1J11.2 KonTponbHbie
BaKyyMHBIX HacocoB. OOBbEMHBIE MEXaHUUECKHE IK-1.1-y JI1.3J12.1 BOIIPOCHI
Hacochl. MoJIeKyJIIpHbIC U TYPOOMOJICKYIISIPHBIC [K-1.1-B J2.2
Hacockl. [Tapoctpyitabie Hacocsl. Auddy3noHHbIe IK-1.2-3 JI2.3J13.1
Hacocsl. I'eTrepHble Hacockl. MarnuropaspsaHbie IK-1.2-y 21
Hacocsl. KpuaacopOuuonssie u T1IK-1.2-B

KPHUKOHACHCAIIMOHHBIC HACOCHI. /Jlex/




1.12 Pacuer ckOpocTH 0TKa4KH 0OBEMHBIX IK-1.1-3 JI1.1J11.2 KonTtponbHsie
BpallaTeabHbIX HACOCOB Pa3IMYHbIX TUTIOB. /T1p/ [K-1.1-y JI1.3J12.1 BOITPOCHI
IK-1.1-B J12.2
MK-1.2-3 JI2.3]713.1
[K-1.2-y 21
I1K-1.2-B
1.13 Pacder ckopocTH OTKaYKH (PU3UKO-XUMHUIECKIX IK-1.1-3 JIT.1J11.2 KonTponbHbie
HACOCOB Pa3IMYHbIX TUTIOB. /T1p/ [K-1.1-y JI1.3J12.1 BOIIPOCHI
IIK-1.1-B J12.2
IIK-1.2-3 JI2.3J13.1
IK-1.2-y 31
IIK-1.2-B

1.14 Nzyuenne npuHnuna padboTel U KOHCTPYKLIUH MK-1.1-3 JIL.1J11.2

00BEMHBIX BpalllaTeIbHBIX HACOCOB. /J1a0/ IK-1.1-y JI1.3J12.1
IK-1.1-B J12.2
MK-1.2-3 JI2.3]713.1
[K-1.2-y 21
I1K-1.2-B

1.15 Nzyuenne npunmummna padboThel U yCTpoicTBa TYpOO IIK-1.1-3 JI1.1 JI1.2 Ortuer 1o

-MOJIeKyJsipHOTO Hacoca. /J1ab/ MK-1.1-y JI1.3J12.1 nabopaTopHO
IIK-1.1-B J12.2 pabote
IIK-1.2-3 JI2.3J13.1
IK-1.2-y 31
IIK-1.2-B

1.16 Krnaccudukarus HacocoB. OCHOBHBIE TapaMeTPhI MK-1.1-3 JIL.1J11.2 KonTponbHbie
BaKyyMHBIX HacOCOB. OObEMHBIE MEXaHUYECKHE [K-1.1-y JI1.3J12.1 BOITPOCHI
HACcOCBL. MOJIEKYISIpHBIE H TYPOOMOJICKYIISIPHBIC [IK-1.1-B JI12.2
Hacocsl. [Tapoctpyitabie Hacocsl. Auddy3noHHbIe IK-1.2-3 J12.3J13.1
Hacockl. ['eTTepHbie Hacockl. MarHuTopaspsaHbie [K-1.2-y 21
Hacocel. KpruaacopOiuoHHbIe 1 [IK-1.2-B
KPHKOHJICHCAIINOHHBIE Hacockl /Cp/

1.17 Knaccudukarus HacocoB. OCHOBHBIE TapaMeTPhI IK-1.1-3 JI1.1 JI1.2 KonTponbhbie
BaKyyMHBIX HacocoB. OObEeMHbIE MEXaHUUECKUE K-1.1-y JI1.3J12.1 BOTIPOCHI
Hacochl. MoJieKyIIsIpHbIe U TYPOOMOJICKYIISPHBIC [IK-1.1-B JI2.2
Hacocsl. [TapocTpyitHbie Hacochl. J{nddy3noHHbIe MK-1.2-3 J12.3713.1
Hacocbl. ['eTrepHble Hacockl. MarHuTopaspsiiHble [K-1.2-y 21
Hacochkl. KpuancopOuroHHbIe U TIK-1.2-B
KPHKOHJICHCAIINOHHBIE HACOCHI /JK3aMeH/

1.18 W3mepenne o0muX 1 MapIHaTbHbIX
nasnenni. /Tema/

1.19 Mexanunueckue aeGopMaoHHbIE BAKYYMMETPHI. MK-1.1-3 JIL.1J11.2 KoHnTponbHbie
I'uapocraTuyeckue BakyymMMeTphl. Temo-Beie [K-1.1-Y JI1.3J12.1 BOITPOCHI
BaKyyMMETpbI. DIEKTPOHHbIE HOHU3AIIMOHHbIE IIK-1.1-B JI2.2
BaKyyMMeTpbl. MarHuTHBIE AJIEKTPOPa3-psIHbIC IK-1.2-3 JI2.3J13.1
BaKyyMMeTpbl. EMKOCTHBIE BaKyyMMETpBI. [K-1.2-y 21
MeTop1 U3MepeHHs MapIHaIbHBIX J1aB-JICHUN. [IK-1.2-B
CraTrdyeckre MarHUTHBIE Ta30aHAIN3aTOPHI.

BpemsnponeTHsiil Macc-CIEKTPOMETP.
OwmeratpoH. /JIek/

1.20 H3yueHne ycTpoicTBa M MPUHIUITA PAOOTHI IK-1.1-3 JIT.1J11.2 Oryer no

TETUTOBBIX ¥ HOHU3AIMOHHBIX MaHOMETPOB. /J1ab/ [K-1.1-y JI1.3J12.1 nabopaTOpHOM
IIK-1.1-B 2.2 pabote
[K-1.2-3 JI2.3J13.1
[K-1.2-y 21
TK-1.2-B

1.21 PacmmgpoBka Macc-criekTpa KBaIpyIOJIBHOTO IK-1.1-3 JI1.1 J11.2 KonTtponsHsie
aHaIU3aTopa U ONpe/ieleHUe MapLuaIbHbIX MK-1.1-y JI1.3J12.1 BOTIPOCHI
nasyeHui. /Tlp/ IK-1.1-B J12.2

IK-1.2-3 J12.3J13.1
MK-1.2-y 21

I1K-1.2-B




1.22 Mexannueckue Je(popMaluOHHbIE BAKYYMMETPEL. 4 IK-1.1-3 JI1.1J11.2 KonTtponbHsie
T'mppocraTrueckue BakyymMmmeTpsl. Terso-Bbie [K-1.1-y JI1.3J12.1 BOITPOCHI
BAaKyyMMETpBI. DIEeKTPOHHbIE HOHU3ALIUOHHBIE IK-1.1-B J12.2
BAaKyyMMETpbl. MarHuTHBIE JIEKTPOpPa3psAHbIE IK-1.2-3 J12.3J13.1
BaKyyMMeTpbl. EMKOCTHBIE BaKyyMMETPBI. [K-1.2-y 21
MeToab1 M3MEpEHHS MapIUAIBHBIX 1aBJICHUI. [IK-1.2-B
Cratmdeckre MarHUTHEBIE Ta30aHATN3aTOPEL.

BpewmsmnponeTHslii Macc-CIEKTPOMETP.
OwmeratpoHn /Cp/

1.23 MexaHunueckue aeGopMaruoHHbIE BAKYYMMETPBI. 4,65 IK-1.1-3 JIT.1J11.2 KoHTponbHbie
I'uppocraTuyueckue BakyyMMeTphl. Temo-Bole IK-1.1-y JI1.3J12.1 BOIIPOCHI
BaKyyMMETpPBI. DNEeKTPOHHBIC HOHU3AIMOHHEIE IIK-1.1-B 2.2
BaKyyMMETpbl. MarHUTHBIC DJICKTPOPA3PSAHBIC IK-1.2-3 JI2.3J13.1
BaKyyMMeTpbl. EMKOCTHBIE BaKyyMMETPBI. IK-1.2-y 21
MeTonbl U3MepeHus NapUUalbHbIX JABICHUM. IIK-1.2-B
CraTtrdeckrue MarHUTHBIE Ta30aHATN3aTOPHI.

BpemsnposeTHsiit Macc-CIIEeKTPOMETP.
OwmeratpoH. /Ok3aMen/

1.24 W3mepeHue razoBbix NOTOKOB. MeToabl 0
Teuenckanus. /Tema/

1.25 Mertonbl u3MepeHus ra3oBbIX TOTOKOB. MeTon 4 T1K-1.1-3 JI1.1 JI1.2 KonTtposnsHsie
JIBYX MAaHOMETPOB. MeTo/1 HOCTOSIHHOTO [K-1.1-y JI1.3J12.1 BOITPOCHI
nasieHns. MeToI IMOCTOSHHOTO 00BeEMa. IIK-1.1-B J12.2
KocBeHnHble MeTO/1bI U3MEPEHUS Ta30BbIX TOTOKOB. [1K-1.2-3 JI12.3J13.1
KonuuecTBeHHas olleHKa TeUH BaKyyMHOMH [K-1.2-Y €
cucreMbl. ManomeTpuueckuil Mmetoa. I'enneBpiit I1K-1.2-B
Teueuckarensb. /Jlex/

1.26 OnpeneneHre HaIMYMS T€IX B BAKYYMHOH KaMepe 4 MK-1.1-3 JIT.1J11.2 Otuer o
METOIOM MPOOHOTO rasa. /J1ab/ [K-1.1-Y JI1.3J12.1 nabopaTopHOit

IK-1.1-B J2.2 pabote
MK-1.2-3 J12.3J13.1

MK-1.2-y 21

I1K-1.2-B

1.27 MeTtop1 M3MEpEHHS ra30BbIX MOTOKOB. MeTo 1 4 IK-1.1-3 JIT.1J11.2 KoHnTponbHbie
JIByX MaHOMETPOB. MeTOA OCTOSIHHOTO IK-1.1-y JI1.3J12.1 BOIIPOCHI
naBieHns. MeTo MoCTOSHHOIO 00beMa. TIK-1.1-B J12.2
KocBeHHBIE METOIbI U3MEPEHUS Ta30BbIX TOTOKOB. I1K-1.2-3 J12.3J13.1
KonuyectBeHHas oLeHka Te4n BaKyyMHOM [K-1.2-y 21
cucreMbl. ManoMeTpuueckuil MeToa. I'enuesspliit IIK-1.2-B
Teueuckarens. /Cp/

1.28 Pabota ¢ renueBbsiM Teuenckarenem. OCHOBHBIE 0,35 IK-1.1-3 JIT.1J11.2 KoHTponbHbIe
TIpHEMBI, CXeMbl Teuenckanus. /MKP/ [K-1.1-y JI1.3J12.1 BOIPOCHI

IK-1.1-B 2.2
MK-1.2-3 J12.3J13.1
[K-1.2-y 21
IK-1.2-B

1.29 MeTtoap1 M3MepeHHs ra30BbIX MOTOKOB. MeTos 4 T1IK-1.1-3 JI1.1 JI1.2 KonTponbHbie
JBYX MaHOMETPOB. MeTOA OCTOSIHHOIO IK-1.1-¥ JI1.3J12.1 BOIIPOCHI
naBieHuss. MeTo1 MOCTOSHHOIO 00BheMa. I[1IK-1.1-B J12.2
KocBenHble METO/IbI H3MEPEHUS Fa30BbIX IOTOKOB. I1K-1.2-3 JI2.3J13.1
KonudectBeHHas oLeHKa Te4u BaKyyMHOM IK-1.2-y 01
cucteMbl. MaHoMeTpruecKuii MeToa. I enneBpiit T1IK-1.2-B
TeYeHcKaTeNb /DK3aMeH/

Pa3neu 2. OcHOBHBIE 3TAaNbl KOHCTPYUPOBAHUS,
COOPKH M MCNIBITAHUSI BAKYYMHBIX CUCTEM

2.1 OneMeHTH! BaKyyMHBIX cucTeM /Tema/ 0

2.2 BakyymrpoBoibl. 3anopHast apMaTypa. Tursl 6 IK-1.1-3 JI1.1J11.2 KonTtponshsie
Pa300pHBIX ¥ HEPA3OOPHBIX BAKYYMHBIX CO- [K-1.1-y JI1.3J12.1 BOIIPOCHI
enuHeHNH. TUIBI (hIaHIEBBIX COSTMHEHHH. IIK-1.1-B 2.2
BakyymHas cBapka u naiika. Bakyymusie [K-1.2-3 JI2.3J13.1
3JIEKTPUYECKUE BBOJIbI. BakyyMHBbIE BBOIBI [K-1.2-Y 21
nerkeHust. Jlopymku. /Jlex/ [IK-1.2-B




23 BakyymmnpoBozsl. 3anopHast apMarypa. THIIbI 7 5 IK-1.1-3 JI1.1J11.2 KonTtponbHsie
Pa300pHBIX U HEPa30OPHBIX BAKYYMHBIX CO- [K-1.1-y JI1.3J12.1 BOITPOCHI
enuHeHWH. TUTIBI (ITAHTICBBIX COCMHCHUM. I[IK-1.1-B J12.2
BaxyymHas cBapka u naiika. BakyymHusie IK-1.2-3 J12.3J13.1
9JIeKTpUYeCKHe BBOIbL. BakyyMHBIE BBOBI [IK-1.2-Y 21
newkeHust. Jlopymku /Cp/ IK-1.2-B

2.4 BakyymonpoBobl. 3anopHast apmatypa. Turibt 7 6 IK-1.1-3 JIT.1J11.2 KonTponbHbie
Ppa300pHBIX 1 HEPAa3OOPHBIX BAKYyMHBIX CO- [K-1.1-y JI1.3J12.1 BOIIPOCHI
eauHeHui. TUnbl GaHIEeBBIX COCTUHEHUM. TIK-1.1-B J12.2
BakyymHas cBapka u naiika. BakyymHbie I1K-1.2-3 JI2.3J13.1
3JIEKTpUYECKHE BBOIbl. BakyyMHbIE BBOJIBI IK-1.2-y 01
nBrokeHust. JIoBymku. /Ok3ameH/ TIK-1.2-B

2.5 BakyymHbIe MaTepHansl 1 yInoTHeHus /Tema/ 7 0

2.6 Matepuaibl, HCIIOJB3YEMbIE B BAKYYMHOM 7 4 IK-1.1-3 JIT.1J11.2 KoHnTponbHbie
TexHuke. BakyymHele crekna. Kepamuueckue u IK-1.1-y JI1.3J12.1 BOIIPOCHI
CHJIMKATHbIe MaTepHanbl. OpraHudeckue IIK-1.1-B 22
MaTepHraibl. THIIBI BAKYYMHBIX YIUTOTHEHHH. /JIek/ IK-1.2-3 JI2.3J13.1

IK-1.2-y 31
IIK-1.2-B

2.7 Marepuainsl, UCIIONB3yEMbIE B BAKYYMHOU 7 4 IK-1.1-3 JI1.1 J11.2 KonTtponbHsbie
TexHuke. Bakyymusie crekna. Kepamuueckue u [K-1.1-Y JI1.3J12.1 BOITPOCHI
CHJIMKATHbIE MaTepHaibl. OpraHuyecKue I1K-1.1-B J12.2
MaTepuasl. THITEI BaKyyMHBIX YIIIOTHEHHH. /Cp/ IK-1.2-3 J12.3J13.1

MK-1.2-y 21
I1IK-1.2-B

2.8 Matepuaibl, HCIIOJB3YEMbIE B BAKYYMHOM 7 6 IK-1.1-3 JIT.1J11.2 KoHnTponbHbie
texHuke. Bakyymusie crexna. Kepamuueckue u [K-1.1-y JI1.3J12.1 BOIIPOCHI
CHJIMKATHbIe MaTepHanbl. OpraHudeckue IIK-1.1-B 22
Marepuaibl. TUIBI BAKYYMHBIX IK-1.2-3 JI2.3J13.1
YIUTOTHEHUH. /OK3aMeH/ IK-1.2-y 31

IIK-1.2-B

2.9 OuncTka ¥ MOHTaX 3JIEMEHTOB BaAKYyMHBIX 7 0
cucreM /Tema/

2.10 Bubl 3arpsisHeHU B BAKYYMHOM TEXHHKE. 7 4 IK-1.1-3 JIT.1J11.2 KoHnTponbHbie
3arpsi3HeHus AeTaiei CoeIMHEHUsIMU XJI0pa, Cepbl [K-1.1-y JI1.3J12.1 BOIIPOCHI
U yriieBogopogamu. MeTo bl OUMCTKY JAeTanel u I1IK-1.1-B J12.2
KOHTPOJIb YUCTOTHI. YJIBTPa3ByKOBasi OUMUCTKA [K-1.2-3 JI2.3J13.1
netaneil. OCHOBHBIC MTpaBUIa MOHTAXA [K-1.2-Y 21
(maHUEBBIX coequHeHu. /JIek/ TIK-1.2-B

2.11 Bunpl 3arps3HeHuit B BAKyyMHOM TEXHHKE. 7 4 IK-1.1-3 JI1.1 JI1.2 KonTponbhbie
3arps3HeHus IeTajeil COeAMHEHUSIMU XJI0pa, CEPhI [K-1.1-y JI1.3J12.1 BOTIPOCHI
U yriieBoAopoaamMu. MeTo bl OUMCTKY JeTaeh U IIK-1.1-B J12.2
KOHTPOJIb YACTOTHI. YJIBTPa3ByKOBasi OUUCTKA IK-1.2-3 J12.3J13.1
nertaneil. OCHOBHBIE paBHJIa MOHTaXa IK-1.2-y 21
(dnanueBsIX coequnenuit. /Cp/ TIK-1.2-B

2.12 Bunpl 3arpsisHeHUH B BaKyyMHO#M TEXHHKE. 7 6 IK-1.1-3 JIT.1J11.2 KoHTponbHbie
3arpsi3HeHus AeTaiei CoeIMHEHUsIMU XJI0pa, Cepbl [K-1.1-y JI1.3J12.1 BOIIPOCHI
U yriieBogopogamu. MeTobl OUMCTKY JAeTanel u I1IK-1.1-B J12.2
KOHTPOJIb YUCTOTHI. YJIBTPa3ByKOBasi OUUCTKA [K-1.2-3 JI2.3J13.1
netaneil. OCHOBHBIE MTpaBUIa MOHTAXA [K-1.2-Y 21
(haHUEBBIX COCTUHEHUH. /IK3aMeH/ TIK-1.2-B

2.13 Koncynpramus nepen sx3ameHom /Kuc/ 7 2 IK-1.1-3 JI1.3J12.3 KonTponbHbie

K-1.1-y BOTIPOCHI
IIK-1.1-B
MK-1.2-3
[K-1.2-y
IIK-1.2-B

5. OHEHOYHBIE MATEPHAJIBI 11O JUCHHUIIJIMHE (MO YJIIO)

OHCHO‘{HBIC MaTcpuraJibl IPUBCACHBI B IIPUJIOKCHUHN K pa6oqe171 nporpaMme JUCHUITIIMHBL




6. YAEBHO-METOJWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MO YJIA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHAs JIMTEpaTypa

Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | Kommuectso/
rox Ha3BaHUE
3BC

JI1.1 | Xabmansu M. X., Baxyymnas Texauka. O0opynoBaHue, IPOEKTUPOBAHUE, Kazans: 978-5-7882-
Cakcaranckuid I'. JI., TEXHOJIOTHH, dKcIyartarus. Yacts 1. MmkeHepHO-Qu3HuecKue Kazanckuit 1447-4,
Bypmuctpos A. B. OCHOBBHI : yueOHOE TToco0me HaIMOHANBHBINA | http://www.ip

uccnenoBarens | rbookshop.ru/
CKUi 61961 .html
TEXHOJIOTHYECK

3031

YHUBEPCHUTET,

2013,233 c.

JI1.2 | Xabmausu M. X., BakyymHas Texauka. O00pynoBaHue, MPOSKTHPOBAHUE, Kazans: 978-5-7882-
Caxcaranckwii I'. JI., TEXHOJIOTHH, FKCIuTyaTtanus. Yacts 2. BakyymHbIe HACOCHI : Kazanckuit 1977-6,
Bypmuctpos A. B. yueOHOe Tocobue HaIMOHaNBHBINA | http://www.ip

uccnenoBarenb | rbookshop.ru/
CKHI 79274 html
TEXHOJIOTHUECK

ui

YHUBEPCHUTET,

2016, 300 c.

JI1.3 |I'paues E.1O., ®du3nvecKkre 0OCHOBBI BAKYYMHOH TEXHHUKH: y4e0. mocodue : Pasanb: PUIL ,

Dedernos A.A., YuebHoe mocodue PI'PTY, 2024, |https://elib.rsr
TpyOuupa A.A. eu.ru/ebs/dow
nload/3939
6.1.2. JlononHUTeIbLHAS JTUTEpPaTypa
Ne ABTODBI, COCTaBUTENH 3arnaBue WznarensctBo, | Kommuecto/
rox Ha3BaHUe
3BC
JI2.1 |ewmun E.II. BakyymabIe TexHONOTHY : yueb. mocodue Honronpynuseiii [ 978-5-91559-
50! 012-9, 1
"HTennekT",
2009, 504c.

JI12.2 | Po3anos JI.H. BakyymHas TexHuka : Y4eo. 171 By30B M.:Beiciias 5-06-000479-
mkona, 1990, 1,1
320 ¢

JI2.3 |I'paues E.1O., du3nuecKrue OCHOBBI BAKYyMHOMN TEXHUKH : y4e0. mocooue Ps3ans, 2024, , 1

Dedenos A.A., 92c.
TpyOouusa A.A.
6.1.3. MeTtonuueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTEH 3arnaBue UsnarensctBo, | Komnuecto/
rox Ha3BaHUE
3BC

JI3.1 |Maroxun B. JI., BakyyMHas TeXHUKA: JTAOOPATOPHBIA MPAKTUKYM Mockaga: 978-5-7262-

[Tectak B. I1. HUAY 1255-5,
MU®N, 2010, |http://e.lanbo
84 c. ok.com/books
/element.php?
pll_id=75757
6.2. [lepeuenn pecypcoB HH(OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "UHTepHer"
21 |BAKYYMHAS TEXHUKA

BakyymHbIe crcTeMBI 17151 TIOOBIX OTpaciieil HayKu U MIPOMBIIIIEHHOCTH // https://vacuum.ru




6.3 l'[epeqem, nporpaMmMHOro obecrmeyeHus: U l/IH(l)OpMaIIl/IOHHLIX CIIPAaBOYHBIX CUCTEM

6.3.1 IlepeveHb JIMIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOI0 NPOrPAMMHOI0 00ecnieyeHnsl, B TOM YHcjIe

0TE€YECCTBCHHOI'0 MIPOU3BOACTBA

HanmenoBanune Onucanue
Adobe Acrobat Reader Csoboxnoe I1O
LibreOffice Csobozmnoe I10
MathCAD Kommepueckas nuueHsust
SolidWorks Kommepueckas muiieH3us

6.3.2 Ilepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 |Cucrema Koncynsrantlinroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

103 nmaGopaTOpHBIA  KOPITYC.

ydeOHas ayauTOpHsl IS TIPOBEICHUS YIeOHBIX
CrenunanusupoBanHas MeOens (24 mocagovYHBIX MeCTa), MarHUTHO-MapKepHas Jocka. MymsTMenna IpoekTop, 1 skpaH.
ITIK. B03MOXHOCTh HOAKITIOUEHHSI K ceTH VIHTepHeT M oOecneuyeHHeM JIOCTylla B 3JICKTPOHHYIO HH(OPMAIMOHHO-
obpazoBatenbHyto cpeny PIPTY

3aHATUM, KOMIIBIOTEPHBIA KJIACC

214 nmabGopaTOpHBIH KOpITyC. y4eOHas ayJuTOpHs IS MPOBEICHUS yJ4eOHBIX 3aHsAThil. CnenmanmmsupoBaHHas mebensb (60
MOCaIOYHBIX MECT), MArHUTHO-MapKepHas Jocka. MynsTuMmenua npoekrop, 1 sxpan. ITK.

8. METOIUYECKHUE MATEPHAJIBI 110 JTUCIHUIIJIMHE (MOAYJIIO)

MCTOI[I/I‘-ICCKOC obecrnieuenue JAUCHUIIIIMHBI MTPUBCACHO B ITPUJIOKCHHUHU K pa60‘I€I>‘I nporpamMme JUCHUITIIMHBI

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOI NOAMNUCHIO

noanncAHoO ®reoy BO "PIrPTY", PIPTY, Kpyrnos Cepreii
3ABEAYIOLLMM AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M3
KA®E/LPbI

noAannCAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii
3ABEAYOLLMM AnekcaHapoBuy, 3aBeaytowmii kacdeapon N3N
BbIMYCKAIOLLIEN

KADE/ZIPbI

Onepatop 340 000 "Komnaxus "TeH3op"

17.06.26 14:39 (MSK)

17.06.26 14:40 (MSK)

Mpoctas nognucb

MpocTas noanucb




