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PABOUYAA NPOrFrPAMMA
no aucuyrnivde 61.B.O4.HO «®Pusmnka Bakyyma»

HanpasneHne NoaroToBKM 15.03.02 «TexHonornyeckune
MallrHbl U 060pyaoBaHNE»
Mpodunb BakyymHasa 1 KomnpeccopHas
TeXHUKa PU3NYECKNX YCTAHOBOK
KBanudukauma (cTeneHb) BbIMYCKHUKA BAKAJTABP
dopma 06yueHus O4YHasd
WHCTUTYT, PakynbTeT NXHM, mexaHn4yeckunii
Kadeapa-paspaboTunk paboyein nporpaMmsi BT3Y
Kypc, cemecTtp 3 K. - 5c., 6C,;
Yactb 1 Yactb 2
Yacsl 3ayeTHble Yacol 3ayeTHble
eAVNHULbI eANHNLbI
Kypc
Cewmectp 5
Nekunn 36 1 18 0,5
JNabopaTopHble 3aHATMA 18 0,5 54 15
MpakTnyeckne 3aHATUSA 18 0,5 - -
CamocToaTenbHas pabota 72 2 72
dopma  arTectayum - 36 1 36
9K3amMeH
Bcero 180 5 180 5

Ka3aHb, 2017 T.



Paboyas nporpamMma cOCTaB/fieHa C y4yeTOoM Tpe6oBaHuii  PeaepasbHOroO
rocyfapCTBeHHOro 06pasoBaTe/ibHOro cTaHfapTa BbiClero o6pasoBaHus (YTBepXAeH
npukasom MWMHOBPHAYKW Poccun ot 20 okTtabpsa 2015 roga Ne 1170) no
HanpasneHuto 15.03.02 «TexHONOrnyeckme MalluvHbl U 060pyLoBaHMeE» AN Npoduns
«BakyymHasa 1 KoMnpeccopHas TeXHUKa (PM3NYECKUX YCTaHOBOK», Ha OCHOBaHMM
y4yebHOro nnaHa Habopa obyuvatowmxca 2015-2017r.r.

Tunosas nporpammMa no AWUCLMNINHE OTCYTCTBYeT
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1. Llenu ocBoeHMA ANCLUNANHDI

LlensiMn 0CBOEHUS AUCUUNANHBI «DPU3MKA BaKYyMa» ABNAIOTCA:
a) (hopmmMpoBaHune 3HaHWIA B 061aCTV ra30BON LUHAMUKY Pa3peXeHHbIX Cpes;
6) 3HAKOMCTBO C OCHOBHbIMW TEPMUHAMMK 1 ONpeAeneHUIMN B BaKYYMHOWN TEXHUKE;
B) 00yuyeHMe MeTOoAMKe pacyeTa MPOBOAMMOCTU C/IOXHBLIX 3/IEMEHTOB BaKyyMHbIX CUCTEM Mpw
pasfINUYHbIX peXnumax Te4eHns rasa;
r) obyyeHne METOAUKE pacyeTa MONeKYNAPHbIX NOTOKOB TEMa B PA3PeXXeHHbIX Cpejax;
0) opMmpoBaHue 3HaHUIn B 061acTy copoLMM, Fa30BbIgeNEHNA U Fa30MPOHMLLAEMOCTN MaTepUaioB
B BaKyyMe;
€) U3y4yeHune NPOLLECCOB UCMAPEHUs B BaKyyMe 1 B3aUMOLENCTBME ra3oB C NOBEPXHOCTLIO TBEPAbIX
Ten.

2. MecTo ancumnanHel (Mogyns) B CTPYKTYype o6pa3oBaTelbHOM NporpaMmbl

OncymnnmHa «®usmka Bakyyma» 0THOCUTCA K BapuaTuBHoi yactu OOIT.

[na  ycnewHoOro O0CBOEHWA AUCUMNANHBI «®Pu3mka BakKyyma» ObOyuvatowmiAca Mo
HanpasneHnto noarotoBkn 15.03.02 «TexHONMOrMYeckne MalUHbl M 060pyLOBaHME» [O/KEH
OCBOMTbL MaTepuan NpejLecTBYOLWNX AUCLUNINH:

a) 61.5.6 ®u3uka;

6) 61.6.5 MartematuKa;

B) 61.6.7 Xumns;

r) 61.6.22 TepmognHammka.

OucunnnmHa  «®Pusmka Bakyyma» ABAeTCA MpefllecTByOWen n Heobxoguma Ans
YCMELIHOr0 OCBOEHMSA NOCMEAYOLUNX ANCUUMIIVH:

a) 61.B.O/. 14 MoHTax W1 3Kcrnyatauma BakyyMHOro o6opyaoBaHus;

6) 61.B.0/. 12 PoTOpHble BaKyyMHble HacoChbl;

B) 51.B.0/.11 CTpyiiHble N COPOLMOHHbIE BaKyYMHbIe HAaCOChI;

r) 61.B.0A.13 PacyeT n KOHCTpPYMpOBaHue 3/1EMEHTOB BaKyyMHOro 060py0BaHuS;

0) 61.B.0/1.15 BakyyMHble YCTaHOBKU;

e) 61.B.[1B.6.1 lNMopLuHeBble BaKyyMHble HacoChl;

X) 61.B.1B.8.1 BakyyMmHble HAacoCbl AMHAMUYECKOTO LeiACTBUS;

3) b1.B.[1B.9.1 BaKyyMHble TeEXHONOrnn

1) 61.B.AB.10.1 BakyymHasa TeXHNKA B HAHOTEXHOMOMMSX;

K) 51.B.4B.10.2 IMOTOKM B BaKyyMHbIX CUCTEMaX.

3HaHWA, MONYyYeHHble MpU  U3YyYeHUW AUCLUNAUHBLI «PU3MKa BakKyyma», WCMOMb3YHTCA
BbINOSIHEHUW BbIMYCKHOW KBaM(MKALMOHHOW paboTbl MO HanpasfeHWto noarotoBku 15.03.02
«TexHOMornyeckme MalnHbl 1 060pya0BaHNES.

3. KomneTeHuun obyyaroulerocs, hopmMmpyemMble Bpe3ynbTaTe 0CBOEHUS AUCLUMINHDI
B npouecce n3yuyeHWs AaHHON AUCLMNAWHBLI CTYAEHT AO/MKEeH OBMajeTb CrefytounuMu
KOMMNETEHLNAMN:
MK-1 cnoco6HOCTbI0 K CUCTEMATUYECKOMY U3YYEHUIO HAYyYHO-TEXHUYECKON MH(opMaLnK,
OTEYeCTBEHHOIrO0 1 3apybBeXXHOro onbiTa Mo COOTBETCTBYHOLLEMY MPOQMII0 NOAIOTOBKM;
MK-5 - cnocobHOCTbIO MNpUMHMMaTb y4yacTve B paboTax MO pacyeTy M MNPOEKTMPOBaHMIO
petaneli M Yy3N0B MAlMHOCTPOUTENIbHbIX KOHCTPYKUWA B COOTBETCTBUM C TEXHUYECKMMM
3a[laHUAMM 1 UCMNOMNb30BaHNeEM CTaHAAPTHbLIX CPeACTB aBTOMaTM3aL My NPOeKTUPOBaHUS;



MK-15 - ymeHuem BblGMpaTb OCHOBHbIE W BCMOMOraTe/ibHble MaTepuanbl, Crocoosbl
peanunsauun TEXHONOTMYECKUX MPOLLeCCOB, NMPUMEHATL NPOrpeccuMBHbIe METOAbl 3KcnayaTauuu
TEXHO/IOrMYECKOro 060pyA0BaHNs NpyU N3roTOBNEHUN TEXHONOTMYECKUX MaLLWH.

B pe3ynbTaTe 0CBOEHUA ANCUMNINHBI 00yYaroLWMACA AON>KEH:

1) 3HaTh:

a) NOHATME O (hyHKUWMWM pacnpepeneHns MakcBennia, MeToAbl HaXOXAEHMS CpeaHuX

BE/IMYMH; YMCMO CTONIKHOBEHMIA MONMEKYN CO CTEHKOW, CKOPOCTb ABVIKEHUSI MONMEKYN B 00beMe,
[ANMMHHa cBO60AHOro npobera MoOnekyrn;

6) NOHATME 0 Pa3/INYHbLIX PeXMUMaxX TeUYeHUA rasa no KaHanam;

B) METOAMKY N KPUTEPUN ONpefeneHns peXxmnma TeueHns rasa no KaHany;

r) MeTOAONOrM0 pacyeTa MOTOKOB rasa M MONEKYNAPHbIX MOTOKOB Tenja B BaKyyMHbIX
CUCTEMAax Ha OCHOBE CTAaTUCTUYECKOWA MeXaHUKW;

1) OCHOBHbIe 3/1eMeHTbl MOJIEKYNIAPHO-KUHETUYECKON TEOPUM Pa3peXKeHHbIX ras3os;

e) npoueccbl copbuuy Ha TBepAol MOBEPXHOCTWU, Fa3oBblAe/sIeHNe U ra3onpoHMLAeMOCTb
pa3IMYHbIX MaTepnanoB B BaKyyMme.

2) YMeTb:

a) onNpeaensTb PEXXMM TEYEHUS ra3a No KaHanaw;

6) paccunTbiBaTb MPOBOAMMOCTb 3/1EMEHTOB BaKyyMHbIX CWUCTEM MPOCTOM W CNOXHOW
reoMeTpuyeckoi popmsl;

B) paccuymMTbIBaTb MONEKY/SPHbIE NOTOKMN TeMN/a B 3/1leMeHTax BaKyyMHbIX CUCTEM;

I) paccymTbiBaTb Pacxoj U CKOPOCTb ABMKEHMWS rasa Yepe3 OTBEPCTME B TOHKOIN CTEHKE Mpw
MOJIEKYNIIPHOM peXume TeueHus rasa;

0) pasnuuaTb Mexay Ccob60i npouecchl copbummn, agcopbuun, abcopbuuu, gecopbumu,
xemocopouuu, aupoysnm;

3) BnageTs:

a) HaBblKamMy pacyeTa MPOBOAMMOCTM 3/1EMEHTOB BaKyyMHbIX CUCTEM MpPU PasNyHbIX
peXrMax Te4YeHUs rasa;

6) pasnMyHbLIMU NpUeMaMun pelleHns 3afjay Mo MepeHocy Tensja B C0e rasa Mexay
NAOCKUMWN 6ECKOHEYHbIMW NapansiefibHbIMU NAaCTUHAMU B MONEKYNIAPHOM PEXUME;

r) METOAMKOW pacyeTa Ko/M4yecTBa afcopbUpOBaHHOrO rasa Ha MOBEPXHOCTU TBEPAOro
Tena.

[) HaBblkaMW pacyeTa M3MeHeHWe AaBneHWs B BaKyyMHON CUCTEMe C y4YeTOM MpOoLeccoB
copbumn, ra3oBblAeNeHNS U ra30NpPoOHMLAEMOCTM MaTEPUAIOB B BaKyyMe.



No

n/n

10

1
12
13
14

15

16
17

18

Pasgen gucumnnuvHbl
(Tembl)

Tema 1
Tewma 2

Tema 3
Tema 4

Tema 5
Tema 6

Tema 7
Tema 8

Tema 9

Tema 10

MpomexyToyHas
arrecTayms

Tema 11
Tema 12
Tema 13
Tema 14

Tema 15

Tema 16
Tema 17

Tema 18

MpomeXxyToyHas
artrecTauma

UToro:

CemecTp

Jlek-
ummn

2
4

54

Mpak
™4
3aHAT

4

18

CPC

40

12

20

20

144

4. CTpyKTYypa n cofep>kaHue gucunniuHbol «Pusnka sakyyma»
Bugbl yuebHoi
paboTbl
(B wacax)

OUEeHOYHbIe CpeacTBa ANA NPOBefeHNs
NPOMEXYTOUYHOI aTTecTauum no pasgenam

TecTupoBaHue, peepaT
TecTupoBaHue, pepepaT, OTYET MO
npakTuYecknum paboTam,
TecTupoBaHue, pegepaT
TecTupoBaHue, 0TYET No
nabopaTopHbIM paboTam,
TecTupoBaHue, pedepaT
TecTupoBaHve, pedepaT, OTYET MO
npakTuyecknm paboTam

TecTupoBaHue, pedepaT
TecTupoBaHue, OTYET MO
npakTuyeckum paboTam, peepaT
TecTupoBaHue, 0TYET No
nabopaTopHbIM paboTaM, OTYET Mo
npakTN4YeCcKnM paboTam, pacieTHoe
3afilaHue
TecTupoBaHue, pedpepaT, OTYET MO
nabopaTopHbIM paboTam,
3K3aMmeH

TecTupoBaHue, pedhepaT, OTYET MO
nabopaTopHbIM paboTam
TecTUpoBaHue, pedpepaT OTYET N0
nabopaTopHbIM paboTam
TecTupoBaHue, pedpepaT
TecTupoBaHue, pedpepaT
TecTupoBaHue, pedhepaT, OTYET MO
nabopaTopHbIM paboTam
TecTupoBaHue, peepaT
TecTupoBaHue, pedhepaT, OTYET N0
nabopaTopHbIM paboTam
TecTuposaHue, pedepaT, OTYET MO
nabopaTopHbIM paboTam
JK3aMmeH



5. Copep>kaHue NeKUNOHHbIX 3aHATWIA N0 TemMam

No

n/n

1

10

Pasgen gucumnnavHel
(Tembl)
Temal
BBogHasa nekuusa

Tema 2
DyHKUMNA
pacnpegeneHus
MONeKyn no
CKOpPOCTAM
Tema 3
YpaBHeHne
bBonbuymaHa
Tema 4
MakpocKkonuyeckue
napameTpbl rasa

Tema 5
B3anmopeiicTeume
MOIEKYN C
MOBEPXHOCTbHO
TBEpZLOro Tena

Tema 6
CBob6ogHOMONEKY NS
HOe TeYyeHue rasa
yepe3 OTBEPCTME B
TOHKOW CTEHKe

Tema 7
CBob6ogHOMONEKY AP
HOe TeyeHue rasa
yepes KaHan

Tema 8
Tennonepegaya yepes
HENOLBWXXHbIWA COWA
rasa npwu
MO/IEKYIAPHOM
pexume

Tema 9
lMpoBoAMMOCTb
3/IEMEHTOB
BaKYYMHOW CUCTEMbI

Tema 10
AABNMeHMA nepeHoca B
Bakyyme

Yac
bl

2

5 cemecTp
KpaTkoe cogepxxaHue

WcTopuueckas cnpaBka. PeXKumbl ABVKEHUS ra3os
no kaHanam. Yucno KHyaceHa. CTONKHOBEHNe
Mosiekyn. MoTeHLman MeXMONEKYNAPHbIX
B3aMMOAeNCTBMI

MocTaHoBKa 3afa4n. OYHKLMS pacnpeseneHuns
Makceenna. MoHATUS 0 HaMBEPOATHENLLEN, CpeaHeNn
apnhMeTMYECKON 1 CpefHeil KBaapaTUYHON
CKOPOCTW ABUXKEHUS MOMIEKY

MocTaHOBKa 3afja4un. KOHeUHbI pe3ynbTaT BbiBOAA
WHTerpana CTo/IKHOBEHM

CKOpOCTb ABWXEHNA MOJieKy/, TemnbpaTypa,
AaBfieHve, TeNI0BOIN NOTOK. [MOHATUE Xa0TNUYECKOro
ABWXEHUS Monekyn. JnnHa cBO6OLHOrO NyTu
MOJIEKY bl

MocTaHoBKa 3agaun. JonyuleHns. AupdysHoe n
3epKasibHOe OTPaXXeHWe MOMIEKYNl CTEHKWU. MOHATUS
K03(h(hMLMEHTOB UMMNY/bCHOM N TEPMUYECKOI
akkoMoZauuu. YacTHble cnyyaun.

lMocTaHoBKa 3agayn. JonyueHnsa. PacyeT ckopocTu,
NJOTHOCTM N pacxoja rasa npu UcTeyeHNn yepes
OTBEPCTME B TOHKOW CTEHKE Mpw
CBOOOLHOMONEKYIAPHOM PeXMME

lMocTaHoBKa 3agayn. JonyuweHnsa. PacyeT UCTUHHOIO
3HayYeHUA Kom4yecTsa MONEKYN rasa, npoLlenx
yepes KaHa/l. HaxoxXjeHne MaccoBoro pacxofa rasa
yepe3 kaHan. KoadguumeHT KnaysuHra

lNocTaHoBKa 3agaun. JonyuweHns. BoluncneHue
TemnepaTypbl ra3oBoro cnos. Pacyet Tena080ro
NOTOKa Yepe3 onpeaeneHHbIR CNoi rasa

PacuyeT NpoBOANMOCTU ANUHHbBIX U KOPOTKUX
Tpy60npoBoOAOB, MablX 1 60MbLINX Anadparm npu
BA3KOCTHOM, MOJIEKY/IAPHOM peXMMax TeyeHus rasa.
PacuyeT NpoBOAMMOCTU 3/1EMEHTOB BaKyyMHO
CUCTEMbI NPU NEPEXOSHOM pPeXxxMMe TeYeHUs rasa.
MocnepoBaTenbHOE W NapannenbHoe coefnHeHre
3/1EMEHTOB BaKyyMHOI CUCTEMbI, NMOHATHE
CONPOTUBNEHNSA 31IEMEHTOB BaKyyMHOM CUCTEMbI
IMOHATUS BHYTPEHHEr0 TPeHWs, TeNI0NPOBOLAHOCTH,
Antdysnsa. TepmomMonekynsapHoe TedyeHne. Pacuyet
KO/IMYeCTBa MOJIEKY/T ra3a, YAApSAOLLMXCA O CTEHKY

dopM-ble
KOMM-Un

MK-1

MK-1

MK-1

MK-1

MK-1,
MK-5.
MK-15

MK-1,
MK-5

MK-1,
MK-15

MK-1,
MK-5

MK-5,
MK-15

MK-1



u

12

13

14

15

16

17

18

No

1

Tema 11
OCHOBHble
XapaKTepucTuKkmn
BaKYYMHbIX CUCTEM

Tema 12
dunsmnyeckas copbums

Tema 13

Teopua MOHO- U
NONMMONEKYNAPHOM
agcopounn

Tema 14

Abcopbumsa rasos
TBEPAbIMW Tenamu
Tema 15

Ycnosue paBHoOBecus

(a3

Tema 16
Teopus ncnapeHns

Tema 17
Ahdy3ns rasa yepes
Masioe 0TBepCcTue

Tema 18
"a30BblaeNneHne n
NPOHMLIaeMOCTb
maTepuanos B
BaKyyme

6 cemecTp

MMOHATUA O BaKYYMHbIX CUCTEMAX, UX OCHOBHbIE
TEPMOANHAMUYECKME MapaMeTpbl: AaBfieHNe,
yfenbHbIi 06beM, TeMnepaTypa. MapameTpbl
npoLecca 0TKa4kN: MacCoBbli 1 06BLEMHbIV pacxos
rasa, 6bICTpOTa AENCTBUA, NPeLeibHOe 0CTaTOYHOE
fasneHvie. OCHOBHOE YpaBHeHVEe BaKyyMHOM TEXHUKU
OnpegeneHue. MNMoTeHUNan MeXMOIEKYNSAPHOro
B3aMMOLEeNCTBUA Npu Pusmyeckomn copbummn. Bpems

agcopbumu, BpemMs Murpauuun. Y paBHeHme aacopoumn.

OCHOBHbIE XapaKTepnUCTUKN MPOMbILLIEHHbLIX
aficopbeHTOB

OCHOBHOe ypaBHeHMe. ToHATHE NaeasibHOW
NMOBEPXHOCTU. YpaBHeHMe JleHrmiopa. YpaBHeHue
B3T. TennoTta agcopbuunn.

OCHOBHbIe NOHATUSA. PacTBOPbI BHEAPEHUA U
pacTBopbI 3ameLleHns. pdekT PebunHaepa. MoHATre
rasoBbIX My3blpeil. Xemocopbuus

MMoHATUE TPONHON TaukKn. BbiBog,
AnphepeHUnanbHOro ypaBHeHus. Pacyet
PaBHOBECHOIO AaBfieHNs No ypaBHeHWO KnainepoHa-
Knay3uHra

OCHOBHble NOHATUSA. BbIBOA YpaBHEHWIA /15
HaxX0X/eHNA CKOPOCTU UCNapeHns BeLLecTa
KUHETUYECKMM W TEPMOAMHAMUYECKUM METOL0M.
OCHOBHble NoHATUSA. Auelika KHyceHa, OCHOBHbIe
Tpe6oBaHus. PacnpegeneHne Monekysn no

HanpasfieHUAM. VicnapeHnn U3 TOYeYHOro UCTOUHUKA.

OCO6eHHOCTN 1CMapeHns coeanHeHN
OCHOBHble NMOHATUSA (PU3NYECKNX NPOLLECCOB
rasoBblAeNIEHNS U MPOHULAEMOCTMN Pa3INYHbIX
mMaTepuasioB B BakyyMe. VICTOYHMKM OCTATOUHbIX
rasoB B BaKyyMHOM Kamepe: 3a CYeT fecopbuum,
Anddysun, He NNOTHOCTER. Vicnonb3oBaHue
MpoLeccoB NPOHMLLAEMOCTU B CO3[4aHUN CPeLCTB
OTKauKu W HaTeKaTenen

MK-1,
MNMK-5

MK-1
MK-15

MK-1,
MK-15

MK-1,
MK-15

MK-1,
MK-15

MK-1,
MK-15

MK-1,
MK-15

MK-5,
MK-15

JIEKUMOHHbIEe 3aHATMS NPOBOASTCS C MCMOMb30BaHMEM WHHOBALMOHHbIX 06pa3oBaTeNbHbIX
TEXHOMOMNIA - pa3bop KOHKPETHbIX CUTYalWil, KOTOpble MO3BOMAIOT BECTWM AManor ¢ 6yaywumu
BbINYCKHMKaMK 6akanaBpuarta no Bonpocam ux 6yayield cneyuansHOCTy.

6. Coaep>KaHue Npak TUYECKNX 3aHAT Ui

Tema Ya- HanmeHoBaHWe KpaTtkoe copep>kaHune
v NPaKTNYECKOro 3aHATUA
5 cemecTp
Tema2 4 MpakTnyeckas pabota BbIBOA YpaBHEHWUI ANS HAXOXAEHNSA

Ne 1 ®yHKUKnA
pacnpefeneHus
MOJEKY/ N0 CKOPOCTAM

HavBepOoATHENLLEN, CpeLHen
apuMeTUYeCKON 1 cpefHei
KBafpaTUUYHOWN CKOPOCTU ABVXKEHUSA

dopm-ble
KOMMN-nn

MK-1



No

1

2

3

2 Tema 6
3 Tema 8
4 Tema 9

UTOro

4

4

6

18

MpakTnyeckas pabota
Ne 3 McTeuyeHune rasa
yepes Manyto
Anadgparmy npu
MONEKYNAPHOM pexume

MpakTuyeckas pabota
Ne 4 [MepeHoc Tenna B
MOJIEKYIAPHOM peXunme
MeXay ABYyMS
NNOCKNUMU
napanfie/lbHbIMN
niacTMHamm
MpakTnyeckas
Ne 2

PacueT npoBoANMOCTH
Tpy6onpoBsoja
CNOXHO
reoMeTpUYecKoi

(hopmbl

pabota

7. Cogep>KaHue nabopaTOpHbIX 3aHAT U
JTabopaTopHble 3aHATUA NPOBOAATCA C MCMO/Ib30BAHMEM WMHHOBALMOHHOM 06pa3oBaTesibHOW
TEXHONOrUN - pa3bop KOHKPETHbIX CUTyauuid, KOTopas No3BONSET BECTW AManor ¢ 6akanaspaMu no
Bonpocam ux 6yaylueli cneymansHOCTH.

MONEKY.

BbIBO/, YpaBHEHWIA NS HAXOXAEHNS
CKOPOCTW UCTEYEHNS, NNOTHOCTU U
MaccoBOro pacxofa rasa vepes
OTBEPCTME B TOHKOI CTEHKe Npu
CBOGOAHOMONEKYNSIPHOM PEXMUME
TeyeHus

BbIBOZ, YpaBHEHWS i1t HAXOXK/AEHWS
TemnepaTypbl B K&X/0ii TOUKE ra3oBoro
C/10s 1 TEM/IOBOTO NMOTOKA Yepe3 eANHNLLY
MOBEPXHOCTM N/10CKOMapas/iebHOA
MAACTUHBbI

PacuyeT NpoBOAMMOCTW KOMEH, AJIMHHBIX
N KOPOTKMUX TPybOMnpoBOA0B, 60MbLUMX U
ManbIX AuagparM npyv MOSEKYNAPHOM U

BA3KOCTHOM  peXumax TeuyeHus  ras.
O606LLeHHbIE ypaBHeHUA ans
HaxoXaeHus NPOBOAMMOCTEWA ons

pa3nnyHbIX rasos

MK-1,
MNMK-5

MK-1,
MNMK-5

MK-5,
MK-15

Tema HanmeHoBaHue Ya- KpaTkoe cofep>xaHue dopM-ble
NabopaTopHOro 3aHATMSA oM KOMM-Un
5 cemecTp
Tema 4 JlabopatopHaa pa6ota 4 M3yyeHne OCHOBHBbIX nonoxenunin MK-1
X MOJIEKYNIAPHO-KNHETUYECKON TEOpUM Fas3oB.
CpefHaa gnvHa OcBoeHMe MeTofa OnpefeneHns CcpeaHen
cBO6OAHOrO npobera [/IMHbI CBOB6OAHOIO Npobera
aToMOoB MapoB
mMeTannia npm
MOHMKEHHbIX
[laBIeHNAX
Tema 9 JlabopaTopHas 3vepeHne npoBoguMmocT KaHana B [1K-15
paboTa Ne2 MOJIEKYNAPHOM pexunme metogom T1K-5
MpoBoAMMOCTb CPaBHEHMSI C MPOBOAMMOCTBIO TOHKOWA
CNOXXHbIX 3/1EMEHTOB Anadgparmbl. Pacuert NPoOBOAMMOCTH
BaKYYMHbIX CUCTEM 3/1EMEHTOB BaKYyYyMHbIX CUCTEM
Tema 9 JlabopartopHas N3yyeHune BanaHUA gopmbl KaHana Ha ero  TK-15
pabota Ne3 NpoBOAVMOCTb. N3mepeHune TK-5
N3mepeHne NnpoBOAMMOCTU MeTOLOM aHanorum
NpoBOAMMOCTH TEYEHMA rasa Mo KaHajam 1 NpoXoXKAeHus
3/1EMEeHTOB 3NEKTPNYECKOro ToKa no Lenu

BaKYYMHbIX CUCTEM



4

5

6

10

1

Tema
10

Tema
11

Tema
12

Tema
12

Tema
12

Tema
15

Tema
17

Tema
18

MeTOAOM aHasiormm
NabopaTopHas paboTa
Ne 4

KoatppmumeHT
TenIoNPOBOAHOCTM
paspeXXeHHbIX ra3os

NabopaTopHas
pabota Ne5 Tunosas
BaKyyMHas yCTaHOBKa

NabopaTopHas
paboTa Ne6
TemnepatypHas
rpaHuua v TensioTta
copbumnmn napos
MeTasina Ha
MOBEPXHOCTK
TBEpPAOro Tena
Na6opaTopHas
paboTa Ne7
MornolleHwne rasos
CUHTETUYECKNMU
LeonuTamm
NabopatopHasn
paboTa Ne8
dunsmyeckas copobums
Ha HemopucTom
agcopbeHTe
Na6opaTopHas
pabota Ne9 [laBneHwue
HaCbILLEHHbIX NapoB
BaKyYMHbIX
Xngkoctein

NabopaTopHas
pa6ota Nel0
JKCnepuMeHTanbHoe
nccnefoBaHve
[aBneHuns
auccoumauunm
NabopatopHasn
pabota Nell
["a3oBblgeneHve
matepuanos B
BaKyyme

NToro

12

12

72

N3yyeHne 0CO6EHHOCTEV MONEKyNsPHOro
nepeHoca TeNMoThbl B PA3PEXKEHHbIX rasax.

N3mepeHuns KoathpuuymeHTa
TEens0nNpoBOAHOCTH rasa MeTOZOM
HarpeTon HATK

6 cemecTp
N3yyeHne Ha3HaueHms 3/1EMEHTOB
BaKyyMHOIA YCTaHOBKM. OcBoeHve

anropmMTMa 3anycka 1 OTK/IOYeHMS TUMOBOM
BaKYYMHOIA yCTaHOBKM. V13yyeHne OCHOBHbIX
TEPMUHOB W ONpefeNeHnin. YCNOBHble U
OYKBEHHblE 0603Ha4eHus 3/IEMEHTOB
BaKyyMHOW CUCTEMb!

3HaKOMCTBO C mpoueccaMu copbumn napos
MeTafsla  Ha  TBEpAOW  MOBEPXHOCTW.
OcCBOeHMe MOHATUIA (PU3MYECKO copoLuK,
TemnepatypHas rpaHuLa copoumn

M3yuyeHne CTPYKTYpbl W afCOPOBLMOHHBIX

CBOICTB MOPUCTbIX afICOPGEHTOB.
3HaKOMCTBO c MeTOZAMKON
3KCMePUMEHTaNIbHOr0 1ccneoBaHmst

MOT/OLLEHNS ra3oB LiEoNMTaMm
M3yueHre 3aKOHOMEPHOCTY COpOLMM ra3oB

Ha HemopucTom afcopbeHTe. OcBOeHMe
METOOUKN  W3MepeHWin 1 06paboTku
3KCneprMeHTa/IbHbIX 3HaUYeHW
3HaKOMCTBO c MeToZamu
3KCMEePUMEHTA/IbHOIO onpejeneHus
[aBMIEHNA HACbILLEHHbIX MapoB >XUAKOCTEN.
PacyeT  TemnepaTypHOW  3aBUCUMOCTYU
[aBNEHNA  HACbILWEHUS  CTATUCTUYECKUM
METOLOM

3HaKOMCTBO C fABMIeHWEM JAuccoumaumu

BELLECTBA MPU  MOHWKEHHbLIX [aBNEHUSIX.
YcTaHoB/EHME TeMNepaTypHOI 3aBUCMMOCTY
[aBEHNS AnccoLMaLImm

M3yyeHne NpOLECCOB ra30BbIAENEHNs 1
MPOHULLAEMOCTM  MaTepuasioB B  BaKyyMe.
MpoBeaeHne 3KCNepUMEHTaNIbHOro
NCCMEAOBaHMS  rasoBbl4eNeHNs MOPUCTOro
MaTepuana B cpeae paspskeHus

MK-1

MK-1
MNMK-5

MK-1
MK-15

MK-1

MK-15

MK-1
MK-15

MK-1
MK-15

MK-1,
MK-15

MNMK-5
MK-15



Llenb npoBefeHnss nabopaToOpHbIX 3aHATWIA - OCBOEHWE JEKLMOHHOro Martepuana,
KacatolLlerocs pacyeTa MPOYHOCTHbIX XapakTepuCTUK BaKyyMHOro o0060pyfLoBaHWsA, a Takxke
BblpaboTKa CTyfeHTaMW OnpefesieHHbIX YMEeHWUI Npu onpefeneHny pasHbiX BUAOB HaMpsXKeHWH,
BO3HMKaKOLLMX Npu paboTe BaKyyMHOro 060pyA0BaHNUS.

NabopaTopHble 3aHATMS MPOBOASATCA B MOMELEHWM y4ebHbIX nabopaTopuii  Kadedpbl
«BakyyMHasd TexHUKa 3M1eKTPO(IU3NYECKMX YCTAHOBOK» C  WCMO/Mb30BAHMEM  CMELMaIbHOro
060py0BaHMs, a TakXKe B KOMMbIOTEPHOM K/1acce.

8. CamocToATENbHAA paboTa bakanaspa

Ne Pasgen gucumnnuHbl Yac KpaTtkoe cogepxaHue dopM-ble
n/m (Tembl) bl KoM 11-1ln
1 Temal 2 npopaboTKaeKLmn 1 pYroro TEOPeTUYHECKOro MaTepuasa, MK-1
BBogHas nekums MOAroTOBKA K TECTUPOBAHWIO, MOArOTOBKa pedhepaTa
2 Tema?2 2 npopaboTKaieKUmn 1 pyroro TeOPeTUHECKOro MaTepuasa, MK-1
PyHKUMA MOArOTOBKA K NPaKTUYECKO paboTe, MOATr0TOBKA K cAaye
pacnpejeneHus NpaKTUYecKol paboTbl, NMOArOTOBKA K NabopaTopHOi
MOeKyn no paboTe, ohopm/IeHMe OTHETA MO NabopaTopHO paboTe,
CKOPOCTAM ochopm/ieHME OTHETa MO MPaKTUYECKON paboTe, NMOAroToBKa K
TeCTMPOBaHWIO,, NOATOTOBKa pedhepaTa
3 Tema3 2 npopaboTkaileKLym 1 ipyroro TeOPeTUYECKOro Martepurara, MK-1
YpaBHeHUe MOAroTOBKA K TECTUPOBAHWIO, NOArOTOBKA pedhepaTa
bonbumaHa
4 Tema4 6  npopaboTKaieKLMN 1 ApYroro TEOPeTUHECKOro MaTepurasa, MK-1
Makpockonuyeckune MOArOTOBKA K TECTUPOBAHWIO,
napameTpbl rasa
5 Temab 2 npopaboTKaieKLmn 1 pYroro TEOPeTUHECKOro MaTepurasa, MK-1,
B3aumogelictsue MOAroTOBKA K TECTMPOBAHWIO, MOArOTOBKa pedhepaTa MK-5.
MONeKyn c MK-15
MOBEPXHOCTLIO
TBEPAOro Tena
6 Tema 6 2 npopaboTkaleKLmm 1 pyroro TeOPeTUYECKOro Martepurara, MK-1,
CsobosHOMONeKynsp MOArOTOBKA K NPaKTUYeCKO paboTe, NOATOTOBKA K cAade  MK-5
HOe TeyeHwue rasa npakTUyeckKon paboTbl, NOAroTOBKa K 1abopaToOpHOM
yepe3 OTBEpPCTUE B paboTe, othopmIeHNE OTUeTaNo nabopaTopHo paboTe,
TOHKOW CTEHKe ochopm/ieHMe OTHETa MO MPaKTUYECKON paboTe, NMOAroToBKa K
TECTUPOBaHWIO, MOAroTOBKA pedpepaTa
7 Tema 7 2  npopaboTKa ieKLmn 1 fpYroro TEOPeTUYECKOro MaTepuriara, MK-1,
CBob60ogHOMONEKY AP MOAroTOBKA K TECTMPOBAHWIO, MOArOTOBKa pedhepaTa MNK-15
HOe TeyeHwue rasa
yepes KaHan
8 Tema 8 2 npopaboTKaeKLMn 1 IpYroro TEOPETUHECKOro MaTepurasa, MK-1,
Tennonepegaya yepes MOArOTOBKA K NPaKTUYeCKO paboTe, NOATOTOBKA K cAade  MK-5
HEMOABWXHbINA CoV npaKTNU4eckol paboTbl, NOAroTOBKa K TabopaTOpHOIiA
rasa npu paboTe, othopmIeHNE OTUeTaNo nabopaTopHO paboTe,
MONEKYNAPHOM ohopM/IEHe OTUETa MO MPaKTUYECKOI paboTe, NOArOTOBKa K
pexume TeCTUPOBaHWIO, MOAr0TOBKA pedpepaTa
9 Tema 9 40 npopaboTKanekUWn 1 IpYyroro TeOPeTUHECKOro MaTepurasa, MK-5,
MpoBoANMOCTb MOArOTOBKA K NPaKTUYeCKOM paboTe, NOATOTOBKA K cjade  [K-15
3/1eMEHTOB npaKTUyecKol paboTbl, NMOArOTOBKA K NabopaTopHOi

10



10

1u

12

13

14

15

16

17

18

9.

BaKYYyMHOW CUCTEMbI

Tema 10
fBNeHnsa nepeHoca B
BaKyyme

Tema 11
OCHOBHbIe
XapaKTepuCTUKM
BaKYYMHbIX CUCTEM

Tema 12
dusmyeckas copbums

Tema 13

Teopusa MOHO-1
MONMMONEKYNAPHOM
aacopounn

Tema 14
Abcopbumsa rasos
TBEPLAbIMW Tenamu
Tema 15

Ycnosue paBHoOBecKus
WEK

Tema 16

Teopua ncnapeHus
Tema 17

Ahy3na rasa yepes
masioe 0TBepcTme
Tema 18
["a3oBblgeneHue u
NMPOHUL,AEMOCTb
maTepuanos B
BaKyyme

12

20

20

paboTe, othopm/IeHMe OTHETA MO NabopaTopHO paboTe,

BbINO/IHEHE PACUETHON Pab0Tbl, OPOPM/IEHME OTHETA MO

NpaKTU4ecKor paboTe, NOArOTOBKA K TECTUPOBAHUIO

npopaboTKa IeKLMN 1 SpYroro TeOPETUYECKOT0 MaTepriara,

MOAroTOBKa K NabopaTopHO paboTe, oopMeHe

0TYeTano nabopatopHol paboTe, NOAroToBKapedepara
6 cemecTp

MpopaboTKa IEKLMM 1 APYTOro TEOPETUUECKOr0 MaTepraa,
NOAroTOBKa K /1abopaTopHoi paboTe, odopmieHwe
0T4YeTano nabopaTtopHoli paboTe, NOAroToBKapedepara

MpopaboTKa IEKLMM 1 APYTOro TEOPETUHECKOr0 MaTepraa,
NOAroTOBKa K /1abopaTopHoii paboTe, odopm/ieHwe
0T4eTano nabopaTopHoli paboTe, NOArOTOBKa pedepata
NpopaboTKa IEKLMM 1 APYTOro TEOPETUHECKOr0 MaTeprasa,
MOAroTOBKA K TECTMPOBaHWIO, MOATrOTOBKa pedhepaTa

MpopatoTKa NIEKLN 1 IPYrOro TEOPETUYECKOr0 MaTepmana,
MOAIrOTOBKA K TECTUPOBAaHWIO, NOAroToBKa pedepaTa

npopaboTKa IEKLMN 1 APYTOro TEOPETUYECKOr0 MaTepuiana,
MOArOTOBKa K nabopaTopHOI paboTe, 0iopMeHe
0T4eTano nabopatopHoli paboTe,, MOAroToBKa pedepata

Mpopa6oTKa NIEKLN 1 IPYroro TEOPETUHECKOro MaTepmana,
MOAIroTOBKa K TECTUPOBaHWIO, NOAroToBKa pedepaTa

npopaboTKa IeKLMN 1 SpYroro TEOPETUYECKOTr0 MaTeprara,
MOArOTOBKa K NabopaTopHOi paboTe, oopMeHe
OT4yeTano fabopaTopHoi paboTe, NOAroTOBKa petepara

NpopaboTKa IEKLMM 1 IPYTOro TEOPETUYECKOr0 MaTepyiana,
NnoAroToBKa K labopaTopHoi paboTe, oopmieHme
0TYeTano nabopaTopHoli paboTe, MOArOTOBKa pediepaTa

cnonb3oBaHWE peiTUHIOBOW CUCTEMbI OLEHKM 3HAHWI
3HaueHUs TeKyLLEro penTuMHra BbICTABMSKOTCA MNpenojaBaTesieM MNpU  BbIMOMHEHWM BCEX
KOHTPO/IbHbIX TOYEK U 3afaHnid (MCXoAs U3 MakCcUMasibHOW oueHKK 60 6annos).
CuctemMa OLEeHKU 3HaHWI B pamMKax M3y4eHUs UCUUNANHBI «DU3NKa BaKyyMa»

Bug pabotbl

NabopaTopHble paboThbl
MpakTnyeckme paboTbl

MK-1

MK-1,
MK-5

MK-1
MK-15

MK-1,
MK-15

MK-1,
MK-15

MK-1,
MK-15

MK-1,
MK-15
MK-1,
MK-15

MK-5,
MK-15

5 cemecTp
Makcum. MunHum. Makcum, cymma
Kon-Bo
6ann cymma 6annos 6annos
4 5 12 20
4 3 8 12



TecTupoBaHue
Pethepat
PacueTHas paboTa
NToro

MpoMexXyTouHas aTTecTauus

(3K3ameH)
WToro

Bug pabotbl

NabopaTtopHas paboTa

Pethepar
TecTupoBaHue
NToro
[MpomexXyTouHas
(sk3ameH)

NToro

aTTecTaums

Kon-Bo

7
1
1

13

6 cemecTp
MaKkcum.

bann

6
9
9

12

4
4
8

36

24

60

MuHUM.
cymma 6annos
28
4
4
36
24

60

9
6
13
60
40

100

MaKkcum, cymma
6annos
42
9
9
60
40

100



10. MH(popMaLMOHHO-MeToaMYecKoe oGecrnedeHne AUCLUNTUHBI

Mpn wu3yvyeHUn pAgucunnanHel «dusmka BakKyyma»

peKkoMeH/lyeTcs UCMoMb30BaTh CAeayloLLyo nMTepaTtypy:

10.1 OcHoBHasa nuTepaTypa
OcHouHME VCTOHH/AKM V(oML

l. BakyymHas TexHuka. O6opyaoBaHWe, MpPOEKTMpPOBaHue,
TEXHOMOrMK,  aKcnayatauus. 4.1. MHxeHepHO-(un3nyeckme
OCHOBbI: yyeb6HOe nocobue / M.X. XabnaHsH, /1. CakcaraHCKui,
A.B. bypmuctpos; M-Bo o6pa3, m Hayku Poccumn, KasaH, Hau,.
vcenepn. TexHon. yH-T. - KasaHb: M3g-Bo KHUTY, 2013. - 232 c.
2. BakyymHasa TexHuka. O6opyaoBaHue, MNPOEKTUPO-BaHue,
TexXHosorum, akcnnyartaumsa [INeKTPOHHbLIA pecypc] : ydyebHoe
nocobue: B 2 Y. . 4.2. BakyyMHble Hacocbl / M.X. Xa6bnaHsaH, [.J1.
CakcaraHckuii, A.B. Bypmuctpos ; KasaH, Hau. uccnen. TexXHON.
YH-T KasaHb : M3g-B0 KHUTY, 2016 — 300 c. : vn.

3.Po3aHoB /1 .1l BakyymHas TexHuka. M., Beicw. wk, 2007. - 392

C.

10,2lonoNHNTeNbHAA InTepaTypa
JononHnTesbHble UCTOYHUKN MHopMaLN

1 MeTogbl pacyeTa C/MOXHbIX BaKyyMHbIX cuctem/ C.b. HecTtepos,
A.B. bypmucrtpos ngp. -M.: OMP.MPNHT, 2012. -370 c.

2. CuTHukoB A.B. ®u3snmyeckme OCHOBbl BaKyyYMHOW TEXHUKW::
yye6. nocobue /A.B. CUTHUKOB; BOPOHEXCKNI roc. TeXH. YH-T,—
BopoHex: VM3a-so BITY, 201 1 — 8l c.

3. BakyymHas TexHuka; CnpaBouyHuk / K.E. [Oemuxos, 0.B.
MaHdunos, H.K. HukynuH u gp.; nog obuw,. pea. K.E. Jemunxosa,
10 .B. MaHdwnnosa. 3-e wu3g., nepepab. v pon. M.:

MawwunHocTpoeHue, 2009. -590 c., un.

10.3 9/1eKTPOHHbIE UCTOYHUKM NHDOPMaALMN

B KayeCcTBe WCTOYHUKOB VIHCbOpMaLI.VIVI

K'o.biH) !
84 3k3. B YHULU KN TY

100 3k3. BYHUL, KHUTY

Kon-vo X!.
200 3k3. B YHNLU KHUTY

139k3. BYHUNL KHUN TY

149 3k3. BYHWUL KHUTY

I'Ipm n3yvyeHUn gncumnninHbl peKkomMmeHAoBaHO UCMO/b30BaHME 3/IEKTPOHHbLIX UCTOYHUKOB Manopmau,mm:

-3neKkTpoHHble KaTtanorn: YHWL, (http://library.kstu.ru/, http://ruslan.kstu.ru/),

-3neKTpoHHO-6MbnoTeuHasa cuctema (9bC) «KHura®oHg» (www.kiimalliinl.ru)

-39nekTpoHHas 6ubnuoteka YHWLL KHUNTY: http://tt.kstu.ri

u/fl

GEAEP/INIbHObLI."OCY3/ITCTHHOE EKHXMHO!
OBblOBA»1]1, WL« YYPEXAEHWNE BbICLLIEFO

CornacoBaHo: OMIALLHASA

w/»H| bifN> U.—ujiialKibHUa WCCNEAOBATE/IbCKWIA

3aB. cekTopom OKY & /N HECK/N /
/"<"NeBGHO-HaYUYHbI
"Hwt/pMmayunaHHblii LeH

>

T __


http://library.kstu.ru/
http://ruslan.kstu.ru/
http://www.kmualund.ru
http://ft.kstu.ru/ft

11. OueHOYHble cpeacTaa ans TeKyLero KOHT po/is yCMeBaemMocTH,
NPOME>KYTOYHOM aTTecTaymm no NToraMm 0CBOEHWUS AUCLMMINHDI
OueHOYHble  cpeacTBa AN NPOBEAEHWA  TEKYLWEro  KOHTPOAs — YCreBaeMocCTH,
NMPOMEXYTOYHON aTTecTaumm obyvarowmxcs paspaboTaHbl cornacHo [lonoxeHuto o PoHge
OLLEHOYHbIX CPefCTB, paccMaTpuMBalOTCA Kak cOoCTaBHasd 4yacTb paboyeit nmporpaMmMbl U OPOPMIIEHbI
OTAeNbHbIM JOKYMEHTOM.

12. MaTepunanbHO-TexHUYeckoe obecrneyeHne ANCUMNINHbI
12.1 NabopaTopHble 3aHATUA
Mpn un3ydyeHun aucumnanHbl «Pu3nKa BakKyyma» WUCMOMb3YOTCA ydebHble nabopatopun
Kaegpbl «BakyyMHas TeXHUKa 3N1eKTPOU3NYECKNX YCTaHOBOK», a TakXKe KOMMbIOTEPHbIN Kacc,
OCHaLLeHHbI nepcoHanbHbIMU KOMMNboTepamn Pentium 4.
Kpome TOro, 4ns 0CBOEHWSA MaTepuana Kypca UCNONb3YTCS Crefytolme cTeHabl y4eOHol
nabopatopumn B-3256 «[AnHamuKa paspexxeHHbIX cpeay»:
NabopaTopHbIii CTeHA A1 U3MepeHUs MPOBOAVMOCTW C/IOXKHbLIX 3/1EMEHTOB BaKyyMHbIX
CUCTEM.
NabopaTopHbIi CTeHA ANA U3MepeHWUs MPOBOAMMOCTU 3/1EMEHTOB BaKyyMHbIX CUCTEM
MeTOZOM aHasiormm
NabopaTopHbIil CTeHS AN U3MepPeHUs CpefHei OnvHbl cBOBOLHOrO MyTWM atoOMOB MapoB
MeTasia Npy MNOHWKEHHbIX AaBEHUAX
NabopaTopHbIiA  CTeHA ANS  M3MEepPeHWs [aBNeHWUS HaCbIWeHHbIX MapoB  BakKyyMHbIX
XXNAKOCTel
NabopaTopHbIil CTeHA, 4N UCCNef0BaHUSA ra3oBbleIeHNs MaTepuanoB B BaKyyme
NabopaTopHbIi CTeHA AN1S u3MepeHuUs KoahduumeHTa TensonpoBOAHOCTU pas3peXKeHHbIX
rasos
NabopaTopHbI CTeH, AN UCCNeL0BaHMS NOTIOWEHNS Fa30B CUHTETUYECKMMU LieoIMTamu
JNlabopaTopHbIil  CTeHA AN WUCCnefoBaHMs  (OM3MYECKOW copobumm Ha HenopucTom
afcopbeHTe
NabopaTopHbI CTeHA AN9 WUCCNefoBaHWs TeMmnepaTypHOW rpaHuubl U TennoTbl copoumm
napoB MeTaslfia Ha MOBEPXHOCTY TBEPLOro Tena

12.2  JIeKUMOHHbIe 3aHATUA

Mpu uyTeHUM nNekUUn no AucumniavHe «®duU3nKa BaKyyMa» WCMNONb3YHOTCA KOMMIEKT
3NEKTPOHHbLIX Npe3eHTauMin un cnaingos. Ayautopus B-325a ocHalleHa Mpe3eHTaLMOHHON
TexHuKol (npoekTop OBepxeq -npoektop "MEDIUM Traveller 3" , akpaH, KOMNbOTEP/HOYTOYK).

12.3 Tlpouyee

Pabouyee MecTO npenofasatensi, OCHALleHHOE KOMMbHOTEPOM C [OCTYNOM B VIHTepHeT,
paboume MecTa CTY[EHTOB, OCHalleHHble KOMMblOTEpaMu C [OCTYNoM B VIHTepHer,
npeAHasHayeHHble 418 paboTbl B 3IEKTPOHHOI 06pa3oBaTe/ibHON cpeje.

13. O6pasoBaTe/bHble TEXHONOINN

3aHATMSA NPOBOAATCS C WUCMO/b30BAHMEM WHTEPAKTUBHOW (hopMbl 06ydeHus (y4ebHO-AenoBas
nrpa n pasbop KOHKPETHbIX CUTyauuid) npv npoBeAeHMM nekumii (4 vaca) M nabopaTOpHbIX
3aHATWIA (26 YacoB).

14



JlncT nepeyTBepXaeHUs pabouyeli nporpamMmMbil

Pabouas nporpamma no gucumnnuHe 61.B.0/4. 10 «dun3mka Bakyyma»

Mo HanpaBneHuto 15.03.02 «TexHoONornyeckne MallHbl 1 060pya0BaHNeE»

ANA Npogunas NOAroTOoBKU «BaKyyMHas M KOMMNpeccopHas TexXHUKa (PU3nyeckux
YCTaHOBOK»

ans Habopa obyuvatowmxcsa 2019 roga

AN O4YHON POopMbl 0BYyUEHUS

nepecMoTpeHa Ha 3acefjaHun Kaegpbl «BTIY»

Nen [ata Hanwn- Hanunune Paspa6oTumnk PI1 3aBesytouimi HauyanbHnk Y ML,
/n nepeyTBepXxaeHuns Prl une N3MEeHEeH Kategpoii
(npoToKon 3acegaHns N3MeHe uin B
Kateapbl HWA crnucke Mpod. Oou,.
nnTepaty B.A. Anses JLA. KurtaeBa
pbl
Ne 7 OT Ectb* Het
6.06.2019

*MyHKT MpodeccrnoHanbHble 6a3bl AaHHbIX M MHDOPMALMOHHbIE CMPaBOYHbIE CUCTEMbI

https://www.elibrary.ru/

BHeceHbl [OMOMIHEHUA B NYHKT MaTepuanbHO-TeXHUYeCcKoe obecneyeHue
AVCUMNANHBL (MOAYNA)

JIMLeH3poBaHHOe CBOGOAHO PacnpoCTpaHSAeMOe MPOrpaMMHOe 0GEecneyeHue,
ncnonb3yemoe B Y4YeGHOM MPOLIECCE MNPU  OCBOEHUW  AUCLMMAMHBI  «PU3MNKa
BaKyyMa»:

. OmcHble 1 genosble nporpammbl MS Office 2007 Russian;
- OdmcHble 1 genosble nporpammbl  MS Office 2010-2016 Standard

**ECM B CMUCKE NUTepaTypbl eCTb W3MEeHeHUs, OOHOB/IEHHbIA CMUCOK HeOobXoAMMO
YyTBEPAMTb Yy 3aBefylollen CeKTOpoM KomnnekTosawus YHWL, n oguH 3k3emnnap
npeacTasnTb B YML/OMI/OAnA,.


https://www.elibrary.ru/

