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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OB YUEHUSA

JlMcuuIuiiHa y49acTByeT B (POPMUPOBAHUM CIEIYIOMUX KOMIIETEHIMIH 00pa3oBaTeIbHON

IIPOrpaMMBI.

Komnerennmus OI1

IHoaxoMmnereHINA

)

NHauKaTopbl 10CTHKEHUS

TEXHUYCCKHE PEILICHUS B
npodeccroHanbHOI
JeSTeTbHOCTH, BBIOMPATh
¢ exTuBHBIC U
Oe3omacHble
TEXHUYECCKHE CPECTBA U
TEXHOJIOTUU

MepevYeHb U COCTaB
000pyIOBaHUs IPH
MIOCTPOCHUHU
BaKyyMHOM
OTKAYHOW CHCTEMBI

¢dopmupyembie B | KOMIIeTeHUHH

AUCHUTIJIHHE
OIIK-6 Cnocoben OIIK-6.0BT 3HaHue HanboJee pacpOCTPAaHEHHBIX CXEM
NPUHUMATh Crniocoben BaKyyYMHBIX CHCTEM, THIIOB HACOCOB,
000CHOBaHHBIE OIIpEACIIATh npeoOpa3oBareneit 1aBiaeHus, TIPUOOPOB

111 KOHTPOJISI TEPMETUYHOCTH, BAKYYMHOM
apMarypsl

YMeHHe OCYIIECTBIIATH PACUET apaMeTPOB
BaKyyMHOW CHCTEMBI U TIPOIIECCOB,
HNPOHUCXOMAIINX B HAX

OnbIT OnpeeneHus epedHs U COCTaBa
000pyIOBaHUS Ha MPOU3BOJICTBE U B
71a00paTOPHBIX YCIOBHUSAX,
obecnieunBaOmUX dPHEKTUBHOE U
0e30macHoe MPOU3BOJCTBO U HCCIIEAOBAHUE
CBOICTB MaTepHasoB U HAHOCTPYKTYP

Kommnerennusa IIK-5

«CrnocobeH pa3pabaThIBaTh,

BHECAPATH HOBBIC U BI)Ipa6aTBIBaTB

pEKOMEHAALUN IO KOPPEKTHPOBKE CYILECTBYIOIIUX TEXHOJOTHYECKUX IPOLECCOB BBITyCKa
W3 MUKPO- U HAHOXJIEKTPOHUKN» CHOPMYJIHMPOBAHA HA OCHOBE NPO(PecCHOHATBLHOIO
crangapra 40.058 «HxeHep-TEXHOIIOT 110 IPOU3BOICTBY U3AEIUN MUKPOIIEKTPOHUKN»
O0o0mennass TpynoBasi ¢ynkuusi: B[6]
IPOIIECCOB M PEKOMEHJALUN IO YCTPaHEHHIO W MpPenylnpexIeHHuI0 Opaka B INPOU3BOICTBE
U3IeNTUI MUKPO3JIEKTPOHUKHU

Tpynosbie ¢yukuuu: B/01.6 Anamu3 npuuyuH Opaka TNpH  HM3TOTOBJICHUH  H3ZCIIHIA
MHUKPOAJIEKTPOHUKH U Pa3pabOoTKa peKOMEHJAUI M0 UX YCTPAHEHUIO U IPEAYIPEKICHUIO
B/02.6
MHUKPOAJICKTPOHUKHI
B/03.6 Pa3pabotka
TEXHOJIOTUYECKOM OCHACTKH,

Pa3pa6 OTKa CIUHHUYHBIX TCXHOJJIOTHYCCKHUX

Pa3paboTka eIWHUYHBIX TEXHOJOTUYECKUX TIPOIECCOB M3TOTOBICHUSI H3ACIUN

TCXHUYCCKUX Ba[[aHI/Iﬁ Ha MMPOCKTUPOBAHUC n HU3TOTOBJICHHUC

HECTAaHIaPTHOTO  00OPYyI0OBaHMS, aBTOMaTU3aluu

mponeccoB MpPOnU3BOACTBA U3ICIUMN MUKPO3JICKTPOHUKHA

CpencTB

IToaxommneren

uum,popmupye | 3agaum npodeccuoHaIbLHOM NHauKkaTopbl J0CTHKEHUSA
Mble B AeATeJIbHOCTH NOAKOMIIeTeHIIUH
AUCHMILINHE

IIK-5.0BT - Pa3pabotka, BHeIpeHHE HOBBIX | 3HAHME OCOOCHHOCTEH BaKyyma
Crniocoben 1 BBIPaOOTKA PEKOMEH AU 110 KaK TEXHOJIOTUYECKOU CPEbl;




pa3pabarhiBaTh | KOPPEKTUPOBKE CYIIECTBYIOIINX OCHOBHBIX THUIIOB, YCTPOMCTB,

BaKyyMHBbIE TEXHOJIOTUYECKHUX MTPOLIECCOB NPUHLIUIIOB AEUCTBHUS,
CUCTEMBI JJIs1 BBIITYCKa U3/I€TMIA MUKPOAJIEKTPOHUKHU | OCOOCHHOCTEH SKCILTyaTalliH,
KOHKPETHBIX - [IpoBenieHnE TEXHOJIOTUYECKUX | JOCTOMHCTB M HEJJOCTaTKOB
yCIIOBUU IIPOLIECCOB M KOHTPOJIb IAPaMETPOB BaKyyMHBIX HacOCOB; HauboJee
JKCILTyaTaluu HKCHEPUMEHTAIbHBIX 00Pa31I0B PacIpOCTPaHEHHBIX CXEM
IpUOOPOB KBAHTOBOM JIEKTPOHUKHU U | BAKYYMHBIX CHCTEM,
(hOTOHHMKY HA OCHOBE npeoOpa3oBareseii JaBIeHUs,
HAaHOCTPYKTYPHBIX MaTepHaJIOB npuOOPOB AJISt KOHTPOJIS
- MonenupoBanue TEPMETUYHOCTH
TEXHOJIOTHYECKUX MOIYJIEU U YMeHue oCylecTBIATh pacyeT

MPOLIECCOB JIJIsl IPOU3BOACTBA MUKPO- | MAPAMETPOB BAKYYMHOM CUCTEMBI
Y HaHOPa3MEPHBIX Y TIPOIIECCOB MPOUCXOISIINX B
AJIEKTPOMEXAHUUECKUX CUCTEM HHX

OnbIT pacyera CUCTEM IJIst
peanu3anuy TEXHOJIOTHIECKUX

onepanui

2. MECTO JJUCIIUIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHON
INPOT'PAMMBbI

JucruniauHa BXOAWT B 00s3aTenbHYl0 4acTh bimoka 1 «Jlucturmmuabel (MOIynn)»
00pa3zoBaTeNbHON MPOTPAMMBI.

Bxomnbie TpeOoBaHUS K TUCHUILIAHE: U3YYCHHIO MOJTYJIS TIPEIIIECTBYET (hOpMUpPOBaHUE
KOMIETEHIIMI B OucHMIUIMHAX: «MaremaTtukay, «Puszuka», «HXKeHepHas U KOMIIbIOTEpHAs
rpadukay. GopMupyeMbie B MPOIECCE M3YUCHHUS TUCIUIUIMHBI KOMIETCHIIMA B JajbHEHIIeM
YIAyONsIFOTCS  M3Y4YeHHEM  AUCHHUIUTMHBI  «DU3HKO-XMMHYECKHE OCHOBBI ~ TEXHOJIOTUU
WHTETPAIBHBIX MUKPO- U HAHOCTPYKTYP», MPAKTHUKOM M CIyXaT OCHOBOW ISl BBITOJIHEHUS
BBINTYCKHOHN KBanu(pukannonnoit padorsl (BKP).

3. OFbEM JIMCIIUILJIMHBI 1 BUJbI YYEEHOM PABOTHI
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4. COAEP KAHUE JUCIUIIJINHbI
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1. OcobGeHnHOCTH BaKyyMa Kak
. b 2 - 2 4 Ormpoc
TEXHOJIOTUIECKON CPEIIbI
2. CpencTBa OTKaUKU (BaK HEIE
P (BaKyym 6 - 4 12 KonTponbnas padota 1
HAaCOCHI)
Py0OexxHbIli KOHTPOJIB
3. CuHTE3 BaKyyMHBIX CHCTEM 2 - 2 6 Y P
(TecTupoBaHme)
KoHTponb BbIOTHEHUS
4. DreMeHTHI pacueTa BaKyyMHBIX
2 - 4 8 VHAWBUAYaJIEHOTO
CUCTEM
3a/laHus
5. Meroapl ¥ IPUOOPHI U3MEPCHUS
pubop P 2 - 2 7 KonTtponbHas pabora 2
BaKyyMma
6. Metonabl ¥ puOOpPEI
pubop 2 - 2 3 Ompoc
TE€YEHCKaHUS
4.1. JlekumoHHbIE 3aHATHUS
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Ponb BakyyMHBIX MPOIIECCOB B TEXHOJIOTMH MUKPO- U HAHORJIEKTPOHUKH.
1 1 2 Oco0eHHOCTH BaKyyMa KaK TeXHOJIOTHYECKOU cpefbl. OnpeseneHne
CTEIIEHEN BaKyyMa
OcHoBHbIE MPUHLUIIBI cO3JaHus BakyyMa. OOmue TpedoBaHUs K
2 2 BaKyyMHBIM HacocaM. Knaccudukarus HacocoB. MexaHH4eCcKue HaCOCHI.
Hacocbl ¢ MacisiHpIM yIIIOTHEHHEM
Typ6omonekynsipabie Hacockl. [lapomacsubie nu¢dy3nOHHBIE HACOCHI.
2 3 2 Y CTpORCTBO, MPUHIIUII JCHCTBHSI, 0COOCHHOCTH IKCILTyaTalllH, JOCTOMHCTBA
Y HEIOCTaTKU
I'errepHble, reTTEPHO-UOHHBIC, MATHUTOPA3PSTHBIC, COPOIIMOHHBIC HACOCHI.
4 2 [TpuHtUIBEl pabOTHI, YCTPOHCTBO, 0OCOOCHHOCTH 3KCILUTYaTalluu, JOCTOUHCTBA
Y HEI0CTaTKU
OO6mwme TpeboBaHUs K BaKYyMHBIM cucTeMaM. TpeboBaHUs K MaTepualiam,
3 5 5 UCIOJIb3YEMBIM B BAKYYMHOM TEXHHKE. DJIeMeHTHas 6a3a BaKyyMHBIX
cuctem. O0IIKE TPUHIIUITEI CHHTE3a CUCTEM JIJISl TIOMYyYSHUS BaKyyMa.
OcobeHHocTH X paboThI




Ne MmoayJist

MUCHUILTMHBI

Ne Jekuum

O0nLeM 3aHATHIH

(4achl)

Kparkoe conep:kanue

SN
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OcHoBHBIE 337jauu pacyeTa BaKyyMHBIX cucTeM. OCHOBHOE ypaBHEHUE
BaKyyMHOU TeXHUKU. OCOOEHHOCTH TE€UEHUS ra30B B KaHATAX MPU HU3KUX
nasieHuAx. Ilopsaaok pacuera BpeMEHN OTKa4KH BAKYYMHOU CUCTEMBI

3agaun ¥ npodsieMsl U3MepeHus Bakyyma. OCHOBHBIE THIIbI
npeoOpa3oBareseil 1aBIeHUs, IPUMEHIEMBbIE U1 U3MEPEHUS BaKyyMa.
TermioBble BaKyyMMETpbI. Y CTPOHCTBO, MPUHITUIT JEHCTBUSA,
XapaKTePUCTHKH, 0COOEHHOCTH KCIUTyaTallui, JOCTOUHCTBA U HEIOCTATKH.
Honunzanmonnsle mpeoOpa3oBaTesn AaBIeHUs. Y CTPORCTBO, PUHIIUIT
JeWCTBUS, XapaKTEPUCTHUKH, OCOOCHHOCTH 3KCIUTyaTalluy, TOCTOMHCTBA U
HEJ0CTaTKU. MarHuTHbIE BaKyyMMETPBI

3amaun u ipoOaemMbl Teuernckanusi. OCHOBHBIC THITHI TEUCHCKATEIIEH,
['enueBbie TeyenckaTenu: MPUHIUI PaOOTHI, XapaKTEPUCTUKH, OCOOCHHOCTH
IKCIUTyaTaIluu

4.2. TlpakTuyeckue 3aHITHA

Ne moayast

AUCIUITIMHBbI

SaAHATUA

(uachi)

HauMeHoBaHue 3aHATHSA

[EEN

= Ne MpaKTHYeCKOro

N00beM 3aHaTHI

Pacuer MoJIeKyIApHO-KNHETUYECKUX XapAKTEPUCTUK YaCTUL OCTATOYHOU
aTMocepsl B 3aBUCUMOCTH OT pojia ra3a, TeMIrepaTypsl, 1aBieHus. Pacuer
YCIIOBH, TIPU KOTOPBIX OyJeT JOCTUTHYT CPETHUI BaKyyM B Kamepax

AHanu3 BIUSHHS POJia OTKAYMBAEMOTI'0 ra3a Ha XapaKTEPUCTHKH Pa3IMYHbIX
TUTNIOB HacocoB. TpeboBanus Kk paboueit )KUIKOCTH (Maciy) A
MEXaHWYECKUX U NMapOCTPYHHBIX HACOCOB. BrmsHue coOmroneHus 3Tux
TpeOOoBaHUI Ha Ka4yeCTBO pabOThI Hacoca

CpaBHUTENBHBIN aHAIN3 TEXHUKO-I)KOHOMHUYECKUX U SKCILITyaTallHOHHBIX
XapaKTEPUCTHUK Pa3IMYHBIX TUIIOB HACOCOB JJISl TIOY4EHUS BBICOKOTO U
CBEPXBBICOKOI'O BaKyyma

OCHOBHBIE DJIEMEHTEI BAKYYMHBIX CUCTCM, UX HA3HAUYCHUC, yCTpOfICTBO,
MPUHIUIBI pabOTHl, 0003HAUEHUE HA cXeMaX. [ [pUHIIUITBI TOCTPOSHHS CXeM
o0opynoBaHus AJis MOJy4YeHUsl BBICOKOTO Bakyyma. HeoOxonuMocTs nuHuit
MPEIBAPUTEIHHON U BBICOKOBAKYYMHOW OTKaYKH

OcBOeHHME METOIMKH pacyeTa BPEMEHH OTKAa4KH BBICOKOBAKYYMHOM
CHCTEMBI 110 33JJaHHBIM XapaKTEPUCTHKaM TPYOOIPOBOJOB U 3alIOPHO-
peryaupymoIleH anmnaparypbl




HaunmenoBanue 3aHATHA

Ne MmoyJist
IV CIUTLTHHBI
3aHATHSA
(4achl)

o Ne NpaKTHYECKOT 0
N 00bem 3auaTHI

OcBoeHHe METOIMKH BBIOOpA Hacoca, 00eCIeYNBAIOIIETO 33JaHHOE BPEeMS
OTKAUYKH

~
N

CpaBHHTENBHBIC XapaKTEPUCTHKH TEPMOTIAPHBIX U TEPMOPE3UCTOPHBIX
npeoOpazoBareneit qaBiaeHus. [[peumyiecTBa ux paboThI B peKUMe

5 TEIJTOBOTO aBToMaTa. Pacder paboueii XxapaKTepUCTHKH TETIOBOTO
npeoOpaszoBarens AaBineHus. OCBOEHUE METOUKH pacueTa padoueit
XapaKTepUCTHKH HOHU3ALMOHHOTO Ipeodpa3oBarens nasieHus JIM-2

8 2 OcBoeHme Macc-CIEKTPOMETPHUUECKOTO METOA OTIPE/ICTICHUs Teueil B
BAaKYYMHBIX CUCTCMAax Ha MMPUMCPEC I'CJIMCBOI0 TCUCUCKATCIIA

4.3. JlabopaTtopHbie padoThl
He npedoycmompenwi

4.4. CamocTosiTeIbHAs1 pa0d0oTa CTY/ICHTOB

Bun CPC

MUCHUILTHHBI

(uachbl)

[TonroroBka K MpOX0XKIAECHUIO pyOSKHOTO KOHTPOJISL M TECTUPOBAHUS

| ®06bem 3anaTHI

BeinonHeHne WHAMBHTyaIbHOTO 3a1aHus. [IoAr0TOBKA K MPEICTaBICHUIO
pe3yabTaTOB (JIOKJIaTy Ha CEMHHAPE)

e
&
o

[ToaroToBKa K KOHTPOJIBHBIM padoTam 1 u 2

1-6 12 N3ydenne TeopeTndeckoro Matepuana (B 00beMe JEKIUi | JOTOTHUTEIbHBIX
MaTepUaoB)

8 HO,I[FOTOBKa K IIPAKTUYCCKHUM 3aHATHAM

4.5. [IpumepHasi TeMAaTHKA KyPCOBBIX PadoT (IPOEKTOB)
He npedycmompenwi

5. HEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHUA JJIA
CAMOCTOSTEJBbHOM PABOTHI

Y4eOHO-MeTOAMUECKOe 00eCTIeUeHUE ISl CAMOCTOSTENIbHOM paOOThI CTYIEHTOB B COCTaBe
VYMK mucrummnsl (OPUOKC,http://orioks.miet.ru/):
Cuenapuii 00y4ueHHs 110 AUCITUTUIHHE.
Monyab 1 «OcobeHHOCTH BaKyyMa KaK TEXHOJIOTHIECKON CPeIbI»



http://orioks.miet.ru/

v V4eOHO-MEeTOJUIECKHEe MaTepHalibl s M3YYCHHUsI TEOPETHYECKOr0 MaTepHala, MOATOTOBKH K
NPaKTUYECKUM 3aHATHUSAM, MOATOTOBKM K ONPOCY IO MOAYII0, Y4eOHO-METOIUYECKHe
MaTepHaJIoB Uil CAMOCTOSATEIIbHOM pabOThI CTYJCHTOB.

Mopnyas 2 «Cpencta 0TKa4KH (BaKyyMHBIE HACOCHI)»

v V4eOHO-MEeTOANYECKUEe MaTepuasbl Ul U3y4eHHs TCOPETHYECKOr0 MaTepuasa, MOArOTOBKH K
IPAaKTUYECKUM 3aHATHSM, IOArOTOBKM K KOHTPOJBHOM paboTe MO MOAYIN0, Yy4eOHO-
METOAMYECKHE MAaTEPUAIIbI Ul CAMOCTOSATENIbHOW PabOThI CTYICHTOB.

Monayab 3 «CuHTE3 BAKYYMHBIX CUCTEM)

v Y4eOHO-METOANYECKUEe MaTepUasIbl Ul W3y4YeHHs TEOPETHYECKOr0 MaTephaia, MOArOTOBKH K
NPAaKTUYECKUM 3aHSATHSAM, MOJATOTOBKH K PYOEKHOMY KOHTpPOJIO Mo MoxyisMm 1-3, ydeOHo-
METOAMYECKHE MaTepHaIIbl Il CAMOCTOSATENILHOM PabOThI CTYJICHTOB.

Mopnyasb 4 «9n€MEHTBI pacyeTa BAKYYMHBIX CUCTEM»

v V4eOHO-METOANYECKUEe MaTepuasibl Ul U3y4eHHs TECOPETHYECKOr0 MaTepuasa, MOArOTOBKH K
IIPAKTUYECKUM 3aHATHAM, U MOATOTOBKHM K BBINOJIHCHHMIO M IIPEICTABICHUIO PE3YNIbTATOB
BBIOJIHEHUSI ~ MHIMBUAYAJIBHOTO  3a/JaHus,  y4eOHO-METOAMYECKHE  MaTepuaiabl  JUIs
CaMOCTOSITENIbHONU PabOThI CTYJICHTOB.

Monayasb 5 «MeTtoapl 1 TpUOOPHI U3MEPEHUS BaKyyMa»

v V4eOHO-METOANYECKUE MaTepuasbl Ui U3y4eHHs TCOPETHYECKOr0 MaTepuasa, MOArOTOBKH K
NPAaKTUYECKUM 3aHATHSIM, MOATOTOBKM K KOHTPOJBHOW paboTe Mo MOy, y4eOHO-
METOAMYECKHE MaTepHaIIbl Il CAMOCTOSTENIbHOW PabOThI CTYJICHTOB.

Moayab 6 «MeTonbl 1 TPUOOPHI TEUEHCKAHUS»

v V4eOHO-MEeTOMIECKHEe MaTepHalibl s M3YYCHHUsI TEOPETHYECKOr0 MaTepHala, MOATOTOBKH K
IPAaKTUYECKUM 3aHATHUAM, HOArOTOBKM K ONpPOCYy IO MOAYJ, Y4eOHO-METOINYECKHe
MaTepHaJIOB [l CAMOCTOSATEIBHOM paboThI CTYJEHTOB.

6. IEPEYEHb YYEBHOM JINTEPATYPHI

Jlureparypa

1. Pozanos JI. H., Bakyymuas texauka: Y4e0. mocodue. — 3-¢ u3j, nepepad. u gom. — M.:
Bricmras mkoia, 2007. — 392 c.

2. VBanoB B.U. BakyymHas texuuka. JIabopaTopHblii IpakTUKyM: Y 4eOHO-METOANYECKOE
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Bypmucrpos. - Kazans: KHUTY, 2016. - 300 c. - URL: https://e.lanbook.com/book/101870
(mata obpamienus: 3.09.2024)

7. Bakyymusie cuctemsl : yaebnoe mocooue / K.E. Jlemuxos, H.K. Hukynun. — Mocksa :
MI'TY um. H.D. baymana, 2010. — 76 c.— URL: https://e.lanbook.com/book/52177 (mara
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7. HIEPEYEHDb [TPO®ECCHOHAJIBHbIX BA3 TAHHBIX, TH®OOPMALIMOHHbIX

CITPABOYHBIX CUCTEM
1. eLIBRARY.RU: HayuyHas »JjekTpoHHass Oubauoreka: calT. — Mocksa, 2000. -
URL: https://elibrary.ru (mara oGpamienus: 11.09.2024). — Pesxxum moctyna: Jis 3aperUCTPHP.
I0JIb30BATEIICH.
2. Poccuiickasi rocynapcTBeHHass OumOamoreka: caiit. — MockBa, 1999-2020. -

URL: http://www.rsl.ru (nata oopamenwus: 03.09.2024).

8. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

B xozxe peanuzaunu o0ydeHHUs1 HCIIONIB3YEeTCS CMEIIaHHOE 00ydeHue, KOTOPOE OCHOBAHO
HA WHTETPALUU TEXHOJIOTUN TPATUIIMOHHOTO W DJIGKTPOHHOTO OOyUYeHUSs, 3aMEIICHUU YacTh
TPAIUIIUOHHBIX Y4eOHBIX (popM 3aHATHI opMaMU U BUIAAMH B3aUMOJCHCTBUS B JICKTPOHHOM
o0pa3oBaTensHOI cpejie.

OcBoenne 00pa3oBaTEbHOW MPOTPAMMBI OOECIIEUYMBACTCA PECypCcaMH SJIEKTPOHHOMN
nHpopmanmoHHo-006pazoBaTenbHOM cpeast OPMOKC.

JI1si B3aMMOJIEUCTBHUS CTYICHTOB C IIPETO/IaBaTelIeM HMCIOJb3YIOTCS CEPBUCHI 00paTHOM
ces3u: pazaen OPUOKC «Jlomamnue 3aanusi», SIEKTPOHHAs [10YTa IPEnoaaBaTes.

B mnpouecce oOyueHHs Npu NPOBEACHUM 3aHATUH M JJISI CAaMOCTOSATEIBHOM pabOThI
UCTIOJIB3YIOTCS] BHYTPEHHHE JIEKTPOHHBIE pecypchl B popme TectupoBanus B OPUOKC.

[Ipu mpoBeneHHM 3aHATUNH U JUISI CAMOCTOSITENIFHOW pabOTHl MCHOJIB3YIOTCS BHELIHHE
AJIEKTPOHHBIC pecypchl B (popMax: HaydHas 3JIeKTpoHHas Oubimoreka http://elibrary.ru u mouck
HayuHoit nuadopmarun GoogleScholar http://scholar.google.ru.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIIMHBI

HaumenoBanue

OcHaleHHOCTh Y4eOHbIX
Y4eOHbIX . .

. ayJAUTOPHIl U MOMeLeHHu
ayJAuTOPHUI U .
. JJISL CAMOCTOSITE/IbHOM IlepeyeHb mporpaMMHoOro odecrnevyeHust

NOMeLIeHU 11

padoThI
CaMOCTOSITEJIBLHO
i padoTsbI



https://elibrary.ru/
http://www.rsl.ru/
http://elibrary.ru/
http://scholar.google.ru/

HaumenoBanue
Y4eOHbIX
ayJAMTOPHUIl U
MOMeElIeHH I I

OcHaleHHOCTh Y4eOHbIX
ayIMTOPHUIl U MOMeILleHU i
IJISE CAMOCTOSITEJILHOM
padoThI

IlepeyeHb nmporpaMMHoOro odecrnevyeHust

CaMOCTOSITEILHO
i padoTsbI
VYuyebHast OnepannoHHas
ayIUTOpHUs cucrema Microsoft Windows ot 7 Bepcuu u
MynbTUMETMHHOE Boite, Microsoft Office Professional Plus u
obopynoBaHue au Open Office, 6paysep (Firefox,
Google Crome);
Acrobat reader DC
ITomemenne st | KomnbrorepHasi TeXHUKaA, € OnepanmoHHas

CaMOCTOSITCIILHOU
paboThI

BO3MOXHOCTBIO
IOAKIIFOYCHUA K CCTU

cucrema Microsoft Windows ot 7 Bepcuu u
seiure, Microsoft Office Professional Plus u

«uTepHeT» u i Open Office, opay3zep (Firefox,

o0eCIeYeHnEM JI0CTYIa B Google Crome); Acrobat reader DC
ANEKTPOHHYIO
WH(pOpPMaIMOHHO-
o0pa3oBaTenbHYIO Cpeay

MUDT

10. ®OHbI OHEHOYHBIX CPEJACTB JJIs1 IPOBEPKU
C®OPMUPOBAHHOCTHU KOMIIETEHIUI/IMIOJJKOMIETEHIINIA

1. ®OC mno moaxommnereHimu OIIK-6.0BT «CrocobeH ompenensTh NepeueHb W COCTaB
000pyI0BaHUS MTPU TOCTPOSCHUY BaKyYMHON OTKAYHOW CHCTEMBI»
2. ©OC no noakommereniuu [MK-5.0BT «Crniocoben pa3padaTbiBaTh BAKYYMHBIE CHCTEMBI JIJIS
KOHKPETHBIX YCIIOBUHN AKCILTyaTaI[uu»
@DOH/IBI OIEHOYHBIX CPEJCTB MPEICTABICHBI OTICIBHBIMU JOKYMEHTAMH W Pa3MEIICHBI B
coctae YMK jaucuumiauHbl 3JIEKTPOHHOW HWH(GOPMAIMOHHONH 00pa3oBaTeNbHONW —Cpe.bl
OPUOKC// URL: http://orioks.miet.ru/.

11. METOJUYECKHUE YKA3AHUS 1151 OBYUYAIOIMXCSI IO OCBOEHUIO
JACIATLITAHBI

11.1. OcoGenHOCTH OpraHu3anuu npouecca o0y4eHus

Hucnunnuna «OCHOBBI BAKYYMHOU TEXHUKH» COCTOUT U3 IIECTU MOAYJIEH.

[epBo1it Mogyns «OCOOEHHOCTH BaKyyMa Kak TEXHOJIOTUYECKOH Cpebl» SBISIIOTCA 0a30it
oI u3ydeHus mnocnenyromux. Moaymu 2-6 «CpenctBa OTKaukd (BaKyyMHBIE HAcOCHI)»,
«CuHTEe3 BaKyyMHBIX CUCTEM», «JIEMEHTHI pacueTa BaKyyMHBIX CHCTEM», «MeToIbl U TPUOOPHI
U3MEPEHHS BaKyyMa» B «MeTonbl U IpHOOPHI TEUSHCKAHUS» MPEICTABISIOT COO0H KOMIIIEKC
JAHHBIX 00 2JIEMEHTAaX BaKyyMHBIX CHCTEM M HCIOJb30BaHUHU JAHHBIX CHUCTEM B TEXHOJIOTHH
MHUKPO- W HAHOAJNEKTPOHUKHU. [Ipr wu3ydeHMH Moaysield pEeKOMEHIYETCs MNPUICPKUBATHCS
YKa3aHHOM MOCJIEIOBATEIIbHOCTH, TaK KaK KaKIbIA CHEAYIOIMNA pa3fen sl JTOCTHXKECHUS
MOHWMAHUS UCIIOJIb3YeT Oa3UCHBIC 3HAHUS TIPEIBITYIIUX PA3/IEIOB.



http://orioks.miet.ru/

[ToaroToBKa ¥ BEHIIOJHEHHE IOMAIODHUX (MHAWBUAYATbHBIX) 3aJaHUN IIPEAIIONIaracT
dbopMupoBaHHe Y 00yJarOIMAXCsS KOMITETECHIIMM W TIOJKOMITETESHIIAH 10 HHAMKATOpaM YMEHUH U
IprOOPETEHHUS OIIBITA IESTEIHHOCTH.

KOHTpoJIb BBINOJHEHWS CTYACHTAMH WHAWBHAAYaNbHBIX IPAKTHYECKUX 3afaHui (
MOJITOTOBKa pedepaToB Ha 3alaHHYIO TEMY, B TOM YHCJIE IIOMCK JOTIOJHUTEIFHON HHPOpMAIIH
10 TeEMaM CEeMHHApOB B Hay4HBIX HcTouHMKaX (pekomenpoBaHHEIX [IB]] u MCC)) npoBogutcs
Ha cemuHapaX. CTYIOEHTHI BBICTYHAIOT C JOKIAJOM, H3JIaras COJCpXKAHWE HAIHUCAHHOTO
pedepata, aHATH3UPYS Pa3IHIHbIC aCIEKThI OCBEIAEMOM IPOOIEMEL, IPOUCXOTUT O0CYKICHUE
uHpopMaIuu B hopmare HAYIHON AUCKYCCHUH.

Haubonee cmoxuple W 1poOJeMHBIE BOIPOCHI Kypca MOTYT OBITh pa3bsSCHEHEI
o0ydJaroImuMcss BO BpEeMs OYHBIX KOHCYJNBTaldi ¥ IUCTAaHIHUOHHBIX KOHCYJNbTalUH C
HCIIOJIb30BaHMEM COBPEMEHHBIX KOMMYHHUKAIIMOHHBIX TIATGOPM U 3JIE€KTPOHHOM IOYTHL.

11.2. Cucrema KOHTPOJISI M OLICHHBAHHS

JIJIs OLIEHKH YCIIEBAEMOCTH CTYIEHTOB I10 AMCIUILUIMHE HCIOIB3YETCS HAKOIHUTEIBHO-
OayuibHas cucTeMa.

BaaMu OLEeHMBAIOTCS: BBIIIOJTHEHHE KaXI0TO KOHTPOJIBHOTO MEPOIIPHATHSL B CEMECTPE
(B cymme 60 GajioB), akTHBHOCTD B ceMectpe (B cymme 20 6ayuioB) u ciada 3adera (20 6aios).
ITo cymme 6GayTOB BBICTABIISIETCS HTOIOBAsI OIIEHKA 10 IIPEAMETY.

[To 3aBepLICHHIO W3Y4EHUS AWUCIUIUIMHBI IIPELYCMOTPEH 3a4ém ¢ OWEHKOU, TIPU 3TOM
OIIEHKA HTOTOB yueOHOM HeATENBHOCTH CTYHEHTa OCHOBaHA Ha HAKOIHUTEIBHO — OalIbHOH
cucteme. Jis coaum 3auéra ¢ OIEHKOW mo mucnuiuinHe paspaboranel @OCEH], BKIIOYAKOIINE
TECTOBBIE 3a[aHUs B PAacuéTHOE 3aJaHue 0 IMPOBEpPKe CHOPMUPOBAHHOCTH IOAKOMIIETEHIIMH C
METOIAYECKIMH YKa3aHUSIMHU 10 WX BBIIOIHEHUIO X KPUTEPHAMHU OLICHKH.

CrpykTypa ¥ rpaduk KOHTpOJBHBIX Mepompustait gocryneH B OPMOKC// URL:
http://orioks.miet.ru/.
IIpu BEICTaBJICHMH HTOTOBOM OLCHKH HCIIONB3yeTCs MIKala, IpUBEeIeHHas B TabIuIle:

Cymma 6as110B Onenka
Menee 50 2
50-170 3

71 -85 4

86 - 100 5
PA3PABOTUYHK:

Houent Uucturyra [IMT, K.T.H. /ﬂ“%z\ E.A. JleGenen
TR
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Pabowas mnporpamma jmcnumiEEEl «OCHOBEI BAKYyMHON TEXHHKHY» IO HallpaBIICHUIO
moarotoBku 22.03.01 «MatepuanoBeieHHe W TEXHONOTHH MAaTePHAIOB) HaIIPaBIEHHOCTH
(mpodmimo) «TeXHOMOTHI MATEpHANOB MAKPO3IEKTPOHMKIY Pa3paboTana B Hucruryre [IMT u
YTBEpXKII€HA Ha 3acefaHuuM YdueHoro cosera Mucruryta IIMT 19 mexabps 2024 roga,

npoTokon  Ne 16. , _
Hupextop UucTutyta A\ Mﬂyb}(w/

CT COIVIACOBAHUSA

Pabouas mporpamMma cornacoBana ¢ [lepenoBii BHKEHEPHOM MIKOIOM

i

Hupextop [TUIII /A.JLIlepeBep3es /

PaGovas mporpamMma cornacoBaHa ¢ LIeHTPOM MOATOTOBKH K aKKPEOUTAIIMH ¥ HE3ABHCHMOM
OILIGHKM Ka4yeCcTBa

% /
Hagameanxk AHOK /M.M.Huxkynnna /
s

Pa6o9as mporpamma coracosana ¢ 6ubnmorexoit MUDT

/ 7.7
-Aupexrop 6ubmmoTeKH 6‘/‘// /T.I1.®umumnmosa/
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