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1. HEJM U 3AJAYM JUCLHUANJINHBI

1.1. enmn aucuuminHbl: (HOPMUPOBAHHE y OOYYAIOIIMXCS KOMIETEHUMUH, 3a-
KJIIOYAIOUINXCS B CIOCOOHOCTH:

— UCTIOJIh30BaTh 3aKOHOMEPHOCTH (PU3UKHK BakyyMma B MpodeccrnoHalbHOM nesi-
TEJIbHOCTH;

— HaJlaXKUBaTh, UCTIBITHIBATH U MPOBEPATH PAOOTOCTIOCOOHOCTh H3MEPUTEIHHO-
o, IMarHOCTUYECKOr0, TEXHOJIOTUYECKOTO 000PYI0BaHMsI, UCIOJIb3YEMOTrO ISl pas-
JMYHBIX HAyYHO-TEXHUYECKHUX, TEXHOJIOTUYECKUX, IPOM3BOICTBEHHBIX 3a/1a4 B 00J1a-
CTH DJIEKTPOHUKH U HAHODJIEKTPOHUKHY;

— pa30upaTbCsi B BOIPOCaxX BIUSHUSA TEXHOJIOTUYECKOIO MPOIEcca ¢ UCIIONIb30-
BaHMEM BaKyyMa Ha U3TOTOBJICHUE U3CIIUNA 3JIEKTPOHHON ITPOMBIIUICHHOCTH;

— BBINOJIHATH pacyeT U BbIOMpaTh BaKyyMHBIE CUCTEMBI B COOTBETCTBUU C TEX-
HAYECKUM 3aIaHUEM C UCIIOJIB30BAaHUEM CPEICTB ABTOMATHU3ALUN TPOEKTUPOBAHUSL.

1.2. 3agauu 0CBOCHUSA TUCHMILIMHBI:

— (hopMupoBaHU€ MpeACTaBICHUS 00 00MMX (PU3UKO-XUMHUYECKUX 3aKOHOMEP-
HOCTSIX, JI€KAIIUX B OCHOBE BaKyyMHBIX TE€XHOJIOTHUYECKHUX IPOIIECCOB MOTYy4YCHUS
MaTe€pUaJIOB U CTPYKTYP MUKPOIJIEKTPOHUKH;

— BBIOOP BBICOKOBAKYYMHBIX TE€XHOJOTUUECKUX MPOILIECCOB JIJIsl 3aJaHHBIX 00b-
€KTOB MUKPO- U HAHORJIEKTPOHUKH;

— IIOMCK HOBBIX KOHCTPYKTHUBHO-TEXHOJIOTUYECKUX PEIICHUI IS peann3aluuu
MTOCTABJICHHBIX 33/1a4.

2. MECTO JUCIIAIIVIMHBI B CTPYKTYPE OIIOII

JMucuunmnaa b1.B.15 «BakyymHas TeXHHKa» OTHOCUTCS K JUCHUIUIMHAM Ya-
cty Osoka b1 yuebHoro miana, gopMupyemMon ydyacTHUKaMHU 00pa30BaTENbHBIX OT-
HOUIIEHUHU.

3. MNEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS
o IMCHUITJIMHE

[Ipotiecc nzydyeHus: qUCHUIUINHBI «BakyymHasi TeXHUKa» HarmpaslieH Ha ¢op-
MHUPOBAHUE CICTYIONTUX KOMIICTCHITHI:

IK-7: cnocobHOCTh MACHTU(DUITMPOBATH HOBBIE 00JIACTU MCCIICOBAaHUI, HOBBIE
npo6siemMbl B chepe (HU3UKH, MPOSKTUPOBAHMS, TEXHOJIOTUN U3TOTOBJICHUS W TIPUMEHE-
HUSI MUKPODJICKTPOHHBIX TTPHOOPOB U YCTPOICTB.

Komme- Pe3yabTaThl 00y4yeHUs1, XapaKTepU3yIOLIUe

TeHIHs chopMHUPOBAHHOCTH KOMIIETEHIIMHU

[K-7 3HATh OCHOBBI (DPM3MKHU BaKyyma; MPUHLUIIBI UCIIOJNb30BaHUA (U3HUe-
ckux 3¢ (}eKToB B BaKyyMe B IpUOOpax M yCTpOMCTBaX BaKyyMHBIX CH-
CTEM; OCHOBHBIE BAKYYMHBIE CBOMCTBA MaTepUajoB, IPUMEHSIEMBIX JUIS




BaKyyMHBIX CHCTEM OOOPYIOBAHUS 3JEKTPOHHOW MPOMBIILIEHHOCTH;
MIPUHIINI JEHCTBUS TEXHUYECKUX CPEACTB JIJISl CO3/IaHUsA, TOAACP KAHUSA
U U3MEpEeHus BakyyMa B paboueM o0beMe 000pyI0BaHUS IEKTPOHHON
MPOMBIIIJICHHOCTH; OCHOBHBIE HMCTOYHUKUA HAYyYHO-TEXHUYE-CKON HH-
¢opMaruu MO CBOWCTBAM Ta30B NMPU HU3KUX JABICHHUSIX U (PU3MKO-
XUMHUYECKUM IIpolieccaM Ha TMOBEPXHOCTH TBEPABIX TeN; UCTOUYHUKU
Hay4YHO-TeXHUYEeCKOW HH(popManuu (KypHanibl, caiitel MHTepHET) 1o
3JIEMEHTAaM BaKYYMHBIX CHUCTEM U BaKYYMHBIM TE€XHOJIOTHSIM;

yMeTb UCIIOJB3Ys CIPABOYHBIE MaTepHalibl, BHIOUPATh BAKyyMHOE TEX-
HOJIOTHYECKOE 00O0pYZOBaHUE NPU MPOSKTUPOBAHHHM M IPOHU3BOJICTBE
U3IENUIl AIIEKTPOHHON TEXHUKU; 0OOCHOBAHHO BBIOMPATh METOMABI 00-
pabOTKM TOBEPXHOCTEH MaTepHANOB U CTPYKTYP MHUKPOIICKTPOHHUKHU;
MIPOBEPSTH PAOOTOCIIOCOOHOCTH AETaNei B MPOU3BOACTBE BaKyyMHOTO
TEXHOJIOTHYECKOT0 000PY0BaHUS;

BJIaJIeTh HAaBBIKAMH MOMCKAa WHGOPMAIIUU O TEXHHYECKUX TMapaMeTpax
BBICOKOBAKYYMHOTO O0OOPY/IOBaHUS JJIsi MCIOJIb30BaHUS B TEXHOJOTHUHU
MIPOM3BOJICTBA MUKPOAJICKTPOHHBIX M3JIEIHI{; METOJIaMU pacyeTa U BbI-
O0opa mapaMeTpoB BBICOKOBAKYYMHBIX TEXHOJOTHYECKHX IPOLIECCOB
VISl IPOU3BOJICTBA OOBEKTOB MUKPORJIEKTPOHUKHU

4. OPBEM JUCHUIIJIMHBI (MOAYJISA)
OO6mast TpyJ0€MKOCTh AUCIUILTUHBI «BakyymMHas TeXHUKa» COCTaBIseT 3 3a-
YETHBIE €UHULIBI.

Pacnipenenenne Tpy10€MKOCTH AUCHMIUIMHEI IO BUAAaM 3aHATHI

Ounasi popma o0yueHHst

Bun yueOHo# paboTh Bcero CemecTpsl
4acoB 5
AyauTopHbIe 3aHATHS (BCEro) 32 32
B Tom yucie:
Jlexknuu 16 16
[Tpaktuueckue 3anstus (113) 16 16
CamocTrosiTeibHasi padoTa 76 76
By mpoMeXyTOYHOM aTTecTaluy - 3a4eT + +
OO6mas Tpy10€MKOCTh gac 108 108
3ad. e/l 3 3

3aouHas popma o0ydyeHust

Bun yueOHol paboTh Bcero Cemectpsl
4acoB 5
AyauTOpHBbIE 3aHATHA (BCEro) 12 12
B toMm uncie:




Jlexun

IIpaktuueckue 3ansatus (113)

[epRKep]

[epRKep]

CamocrosiTesibHas paboTa

O
N
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KoHntposbHas pabota

Yacel Ha KOHTPOJIb

By mpoMexyTOYHOM aTTECTAlUK - 3a4ET

+ [+

+ ]+

OO01ast Tpy10eMKOCTh

qac 108

108

3a4. €.

5. COAEPKAHME JUCHUTLITAHBI (MOYJIST)

5.1 Conep:kanue pa3iesioB TUCUMILIMHBI U pacnpeaejeHue TPy10eMKOCTH
10 BUJAaM 3aHATHH

o4yHas ¢gopma 00yueHus

Ne | HaummenoBanue Jlexu| IIpak | CPC | Beero,
Cozep:xaHue pasjena
n/n TEMBbI 3aH. Jac
1 | ®usnka paspe- O06nacTe NPUMEHEHUS BAKYyMHOH TEXHUKH. DJIEMEHTH KHHETHYECKOH TeOpHn
JKEHHBIX T'a30B. razoB. J{immHa cBoOoaHOTO NMpobera u creneHy Bakyyma. CBoiicTBa ra3os:
BzaumoneiictBue | anddys3us, TEIIOIPOBOIHOCTD, BHYTPEHHEE TPEHHE B 3aBHCUMOCTH OT JlaBie- | 2 - 6 8
ra3oB ¢ TBEpAbIMH| HHs. AncopOuus n abcopbuust rasos. [IpoHunaemocts ra3oB. ['a3oBEIIeNeHNE.
TeJaMH CyMMapHbIii ra3oBblii moTok. O0e3raXKuBaHHe.
2 | Teopernueckue | IloTOK, OBICTpOTA OTKAYKH, MPOBOAUMOCTH 3IeMEHTOB. OCHOBHOE YpaBHEHHE
OCHOBBI IIpoIIecca| BaKyyMHOM TeXHUKH. Kpurepun rpaHun pexxuMoB TedeHus rasa. [IpoBoan-
OTKauKu. TeXHU- | MOCTB 3I€MEHTOB BaKyyMHOH CHCTEMBI IIPU PA3IHIHBIX PEKUMAaX TEICHHS
Ka MOJyYeHHUS raza. JlnurensHOCTh oTKa4ukH. Knaccugukarmus Hacocos. [Tapamerpsr 1 Xxapak-
BaKyyMa TepucTHkH. Hu3KoBakyyMHBIE cpencTBa OTKadkH. [lapocTpyiiHble HaCOCHL. 2 - 6 8
Paboune xxuaxocty — noBymky. CornacoBanue HacocoB. CopOIMIOHHAsT OTKaY-
ka. ['a3omornoTuTensHbIe CBOICTBA INIEHOK. FIOHHO-COPOIMOHHEBIE HACOCHI.
Kpuorennas orkauka. Beibop u coriacoBaHie HACOCOB CBEPXBBICOKOBAKYYM-
HBIX CHCTEM.
3 | Usmepenne Baky-| Kmaccupukanus manomerpos. TepMonapHbie, 371€KTpOHHO-HOHU3AIIMOHHEIE,
yma. Tedencka- | MarHUTHBIE DIIEKTPOPa3psAHbIE MAHOMETPHI. TerIoBbIe U 3JIEKTPOHHbBIE HOHU- 2 2 8 12
HUE 3aI[MOHHBIE MaHOMETpEL. [IpakTHyeckue HaBBIKK PaboThl. OCOOEHHOCTH JKC-
ILUTyaTali MaHoMeTpoB. Pacyer mpesiesioB paboThl TEPMOIIAPHOTO MAaHOMETpa.
4 | BakyymHsble cu- | IIpuHIMI HOCTPOEHHS BHICOKOBAKYYMHBIX U CBEPXBBICOKOBAKYYMHBIX CHCTEM.
ctemsl. [Ipuammn | [IpoekTHBIH pacueT BaKyyMHBIX CHCTEM: PacueT CyMMapHOTO Ta30BOTO MOTOKA,
MTOCTPOCHUS BEIOOD W COTTIACOBaHUE HACOCOB, MAHOMETPOB, KPAaHOB, 00beMa GopOauIoHa. 4 4 16 24
[punnmmuansHas cxema Beibop u cormmacoBanmne HacocoB. CucreMsl 6e3mac-
nstHOM oTKadKH. JIoBymki. CBEpXBBICOKOBAKYYMHBIE CHCTEMBL.
5 | Bakyymnsle cu- | Cucremsl TepMOBaKyyMHOro HambuieHUs. CHcTeMsl oTkauku. Vicrapurenn.
CTeMBI JUIsl Hamlbl- | MarHeTpoHHbIe CHCTEMBI HallbUIeHHsI. BEIOOp MaTepualioB /Ul HalbUICHUS pe-
JICHUST TOHKHX 3MCTHBHBIX IJICHOK. PacyeT TONIIMHBI ¥ pa30poca TOJIIHHBI TUICHOK. 3arpss- 6 10 40 56
TUTCHOK HEHHE IJIeHKH 32 CYeT afcopOIMu OCTaTOYHBIX Ta30B U BHEPEHNUS B IIPoIiecce
HarbUIeHHs. HanbieHne MHOTOKOMITOHEHTHBIX (PE3UCTUBHBIX) INIEHOK.
Hroro | 16 16 76 | 108
3ao0uHas popma o0yueHust
Ne | HawmmeHnoBanue Jlexu| Ilpak | CPC | Bcero,
Copneprxanue pasziena
/i TEMBbI 3aH. qac
1 | ®usnka paspe- OO6nacTs MPUMEHEHUS BaKYyMHOH TEXHUKH. DJIEMEHTH KHHETHIECKOH TeOpHn
JKEHHBIX T'a30B. razoB. J{imHa cBoOOAHOTO NpoOera u cTeneHn Bakyyma. CBoiicTBa ra3os:
Bsaumoneiictere | auddysus, TEIUIONPOBOTHOCTD, BHYTPEHHEE TPEHHE B 3aBHCUMOCTH OT JaBie- | 2 - 8 10
ra30B ¢ TBEpABIMH| HHA. AxcopOuus n abcopbuust ra3os. [Iporumaemocts ra3zoB. ['a3oBEIIeneHNE.
TeJIaMu CyMMapHbIi ra30BbIi moTok. O0e3raxuBaHue.
2 | Teopernueckue IToTok, O6bIcTPOTa OTKAUKHU, TPOBOJUMOCTE 3J1eMEHTOB. OCHOBHOE ypaBHEHUE
OCHOBBI IIpoliecca| BaKyyMHOM TexXHHKH. KpuTepuu rpanul pexxuMoB TeueHus rasa. [Iposogu-
OTKauku. TeXHU- | MOCTB 2JI€MEHTOB BaKyyMHOI CHCTEMBI IIPU PA3IMIHBIX PEKUMAaX TEICHHS 4 ) 16 20
Ka IOy IeHHUS raza. JlnurensHoCTh oTKadkH. Knaccugukarus HacocoB. [Tapamerpsr i xapak-
BaKyyMa TepucTiky. Hu3KoBakyyMHEIE cpencTBa OTKadkd. [lapocTpyiftHbIe HACOCHL.
Paboune xxuaxocti — noBymkd. CornmacoBanue HacocoB. CopOIOHHAs OTKad-




ka. ['a3onornoruTensHble CBOICTBa MICHOK. FIOHHO-COpOIIMOHHBIE HACOCHI.
KpuorenHnas orkauka. BeiOop 1 coryiacoBaHne HaCOCOB CBEPXBBICOKOBAKYY M-
HBIX CHCTEM.
3 | U3mepenue Baky- | Knaccudukanus manoMmetpos. TepMonapHsbie, 3IeKTPOHHO-HOHU3AUOHHBIC,
yma. Teueucka- | MarHUTHBIE BIEKTPOPA3PsIHbIE MAHOMETPHI. TeMIoBbIe U 3IEKTPOHHBIE HOHU- | ) 8 8
HHE 3allMOHHBIC MaHOMETpBI. [IpakTHUecKie HaBbIKU paboThl. OCOOCHHOCTH 3KC-
[UTyaTalid MaHOMETpoB. Pacuer npe/ienoB paboThl TEPMOIIAPHOTO MaHOMETpA.
4 | BaxkyymHsble cu- | IIpyHIUI MOCTPOEHHMS BBICOKOBAKYYMHBIX M CBEPXBBICOKOBAKYYMHBIX CHCTEM.
cremsl. [Tpunnun | ITpoekTHBII pacyeT BaKyyMHBIX CHCTEM: pacyeT CyMMapHOTO ra30BOT0 MOTOKa,
MOCTPOCHUSI BBIOOP M COTJIACOBAaHHE HACOCOB, MAHOMETPOB, KPaHOB, 00beMa (hopbasuioHa. - - 30 30
[punnunuansHas cxema Beibop u cornacoBanue HacocoB. CucteMsl Oe3mac-
nstHO# oTKa4Ku. JIoBymiky. CBEepXBBICOKOBAKYYMHBIE CHCTEMBL.
5 | BakyymHbie cu- | CucTeMbl TepMOBaKyyMHOro HambUieHHs. CHCTEMBI OTKa4Ku. Mcmapuren.
CTEMBI JUIsl Hamlbl- | MarHeTpoHHbIC CHCTEMBI HalbUICHHS. BIOOp MaTepHaloB sl HAIIbUICHUS pe-
JICHUSI TOHKHX 3UCTUBHBIX [UICHOK. Pacuer ToNMIuHbI 1 pa3dpoca TOINIIUHBI IICHOK. 3arpsi3- - 6 30 36
IUICHOK HEHHE IUICHKH 3a CYET a/ICOPOLIMHU OCTATOYHBIX a30B M BHEIPCHUS B IPOLIecce
HanbuieHHs. HarbuieHre MHOTOKOMIIOHEHTHBIX (PE3UCTHUBHBIX) INICHOK.

Bcero 6 6 92 104

Konrtpoan 4

HUroro 108

5.2 IlepeveHnnb J1adlOpaTOPHBIX PadoT

He npexycMoTpeHO yueOHBIM TIJIaHOM.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B cootBercTBUM C y‘{€6HBIM INTaHOM OCBOCHHC OHCHUIIJINHBI «BaKYYMHaSI

TCXHHKa» HC IIPCAYCMATPUBACT BBIIIOJIHCHUC KYPCOBOI'O ITPOCKTA (pa6OTI>I).

Y4eOHBIM TUTAaHOM IO AMCIHUILINHE «BakyymHas TeXHUKa» IPETyCMOTPEHO

BBITIOJIHEHUE KOHTPOJILHON PabOThI B 5 cemecTpe IJist 3a04HOM (PopMbI 00yUeHHUS.

LCoNOOR~WODE

[IpumepHas TemMaTHKa KOHTPOJbHOM paOOTHI:

3aKOHBI UJEATBHBIX Ia30B.

OCHOBHOE ypaBHEHHE BaKyyMHOW TEXHHKHU.

Metoapl n3MepeHHs OJIHOTO TaBJIEHUS Pa3pEKEHHOIO rasa.

Metoasl n3MepeHHs MOTOKA Pa3peKEHHOIO rasa.

MeToapl TeUEenCKaHUS.

Marepurainsl 111 BAKYyMHBIX CUCTEM

BakyyMHbIe CUCTEMBI: OCHOBHBIE TPEOOBAHUS U TUIIOBBIE CXEMBI.
CoryacoBanre HacoCcoB. PacueT xapakTepUCTUK BCIIOMOTATEIbHBIX HACOCOB.
Pacyer xapakTepuCTUK M BBHIOOP OCHOBHOT'O HAacoca MpH 3aaHHBIX MPEaesb-
HOM JIaBJICHUHA U CYMMapHOM I'a30BOM ITOTOKE.

10.MeTonuka pacuera CyMMapHOTO Ta30BOTO TTOTOKA.

11.Metonuka pacuera oobeMa (HopBaKyyMHOTO OaJIOHA.
12.BakyyMHBIE€ CUCTEMbI TEPMOBAKYYMHOTO HAIIbICHUSI TOHKHUX TUICHOK.
13.MaraeTpoHHbIC PaCIbUIUTEIBLHBIC CHCTEMBI HAITBUICHHS TICHOK.

7. OUEHOYHBIE MATEPHAJIBI JJIS1 IPOBEJEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOLIMXCS 1O
JTUCHUIIIMHE (MOJYJIIO)




7.1. Onucanmne nokaszaresjeil 1 KpUTepUeB OLECHNBAHUS KOMIIETEHIIUI Ha
Pa3JIMYHBIX 3TANaX UX POPMHUPOBAHUS, ONIMCAHUE LIKAJ OLCHUBAHUSA

7.1.1 Tan TeKywmero KOHTPOJIA

Pe3ynbTaThl TEKYIIETO KOHTPOJISI 3HAHUA U MEKCECCUOHHOW aTTEeCTAIUu Olie-
HHUBAKOTCA MO CIEAYIOIIEH CUCTEME:

«aTTCCTOBAH»,
«HC aTTCCTOBAH).

PesyabTaThl 00yueHus, XapaKkTepu3yoiue

Komme- Kpurepuu He artTe-
Tenmust copmupoBannocTn P — ATTECcTOBaH CTOBAN
KOMIIETCHIIUH
IIK-7 |3HaTBh OCHOBBI (PM3UKH BaKyyMma; MPUHIIUIIBI UCTIONB30BaHUA |AKTHUBHAS pabo- |Beimonnenne |Hewbimos-
(usuueckux 3QPeKTOB B BaKyyMe B IPHOOpax M yCTPO- Ta Ha MpakTude- |paboT B CPOK, |HEHHUE pa-
CTBAaX BAKYYMHBIX CUCTCM; OCHOBHBLIC BAKYYMHbBIC CBOIiCTBa CKHUX 3aHATHUAX npeaycmoT- 6OT B CPOK,
MaTepHaJIoB, IPUMEHIEMBIX JUIsl BAKYYMHBIX CHCTEM 000py- PEHHBIU B pa- |IpenycMoT-
JIOBaHUsI 3JIEKTPOHHOM IPOMBIIIIEHHOCTH; IIPUHLUIL IEH- 60o4nx npo- PEHHBII B
CTBUA TEXHUYCCKUX CPCACTB AJId CO3JaHUsA, MTOAACPKAHUA U rpamMmmax pa60lmx
M3MepeHus Bakyyma B paboueM o0beMe 000pyIOBaHHs IIeK- Iporpam-
TpOHHOﬁ MPOMBINUICHHOCTH; OCHOBHBIC ICTOYHUKU HAYyYHO- Max
TEXHUYECKOH WH(POPMAIINHU TT0 CBOHCTBAM T'a30B IIPH HUZKHX
JABJICHUAX M (PU3UKO-XUMHIYECKUM ITpoIieccaM Ha TOBEPXHO-
CTH TBEPIBIX TEI; ICTOYHUKH HAYIHO-TEXHUIECKOW HHPOP-
Marmu (KypHaJbl, calTel IHTEpHET) 1Mo 1eMeHTaM BaKyyM-
HBIX CUCTEM U BaKyyMHBIM TEXHOJIOTHSM;
YMeTh HUCIIONB3YS CIIPAaBOYHBIC MaTepHalbl, BHIOMPATh Baky-|Pemenue cran- |[Ipomemon- 3anayu He
YMHOE TEXHOJOTHIECKOe O0OPYIOBaHHE IPH MPOEKTUPOBA-|IapTHBIX MPAK- |CTPUPOBaH peLIeHbl
HUH U TPOU3BOJCTBE M3IEIUIl FNEKTPOHHON TEXHMKH; 000C-|THYECKHX 3a/1ad |BEpHBII X0/
HOBaHHO BBIOMpPATh METO/bI 00pabOTKK MMOBEPXHOCTEH MaTe- peuienus B
PHAJIOB U CTPYKTYP MHKPOAJIEKTPOHHKH; TIPOBEPATH PaboOTO- OOJNBIINHCTBE
CIOCOOHOCTH JieTanieil B MPOM3BOICTBE BaKyyMHOTO TEXHO- 3a1a4
JIOTHYECKOT'0 00OPYJOBaHUS,;
BJajieTh HaBbIKaMU TNOWCKa HMHpOpManuu o TexHudeckux|Pemenwue npu- |[Ipoaemon- 3anauu He
napamMeTpax BbICOKOBAKYYMHOI'O 060pyI[OBaHI/I$[ JUIA UCTIOJIb-| KJIIaAHBIX 3ada4 |CTPHUPOBAH PEUICHBI
30BaHUA B TEXHOJIOTMH IIPOU3BOACTBA MHUKPOIJICKTPOHHBLIX|B KOHKpCTHOf/'I BepHLIﬁ X0
W3JICNNIT; METOTaMU pacyeTa U BRIOOpa IMapaMeTPOB BEICOKO-|IPEIMETHOM pelieHus B
BaKyYMHBIX TE€XHOJOTHUYECKHUX MPOIIECCOB ISl IPOM3BOCTBA|00IacTh OOJBITHCTBE
00BEKTOB MUKPOIJICKTPOHUKH 3a/1a4y

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJISI 3HAHUI
Pe3ynbTaThl MpOMEKyTOUHOTO KOHTPOJIS 3HAHUW OILIEHUBAIOTCS B O CEMECTpe
JUIsi O4HOU (OpMBI 00yueHHUs, B 5 cemecTpe g 3a04HOM (OpMbI OOyUEHHUS IO
JBYXOaJNIbBHOM CHCTEME:

«3a4YTCHO»
«HEC 3a4YTCHO»

Komne- Pe3ynbTaThl 00y4eHusi, XapaKTepu3ylonue Kpurtepuu 3aureno He 3a-

TeHul/Iﬂ cq)Ole/l[)OBaHHOCTb KOMIIETEHIINHU OueHI/IBaHHﬂ YTEeHO

[IK-2 [3HaTh OCHOBHI (DM3MKM BakyyMma; ITPUHIMIBI HCHONb30BaHus Gusn-|Tect Beimonne-  |BeimonHe-
yecknx 3(p(eKToB B BaKkyyMe B NMpHOOpax M YCTPOHCTBAX BaKyyM- HHE TecTa |Hue MeHee
HBIX CHCTEM; OCHOBHBIE BAKYyMHBIE CBOHCTBAa MaTepHaJIOB, IPHMeE- Ha 70 — 70 %
HSEMBIX Ul BAKYyMHBIX CUCTEM O0OpYIOBaHHMS 3JIEKTPOHHOH Mpo- 100 %

MBIIIICHHOCTH; TMPHHIMIT JEHCTBUSI TEXHHUYECKUX CPEJICTB VIS CO-
3MaHUs, TOAJIEPKAHUS M M3MEPEHHUs Bakyyma B paboueM oObeMe
000py/I0BaHUsI AJIEKTPOHHOMH MPOMBIIUIEHHOCTH; OCHOBHBIE HCTOY-
HUKH Hay4YHO-TEXHHYECKOW MH(GOpPMAIMU 10 CBOICTBaM ra3oB IpH




HU3KHX JABICHUSX M (PU3MKO-XMMHUYECKHM IIPOIECCaM Ha IOBEPX-
HOCTH TBEPJBIX TEJI; NICTOYHUKH HAayYHO-TEXHHUYECKOI MHpOopManuu
(>xypHausbl, caiiTel VIHTEpHET) MO 3JeMEHTaM BaKyyMHBIX CHCTEM H
BaKYYMHBIM TE€XHOJIOTHUSIM;

CKHX MIPOIIECCOB IS IPOM3BOJICTBA OOBEKTOB MUKPOIJICKTPOHUKH

yMeTh HCHOJB3Ysl CIIPaBOYHBIE MaTepHaibl, BEIOMpaTh BakyyMHoe|Tect Beimosnae-  |BeimonHe-
TEXHOJIOTHYECKOe 000pYyJOBAaHHE TP MPOEKTUPOBAHUH U IPOU3BO- HHE TeCTa |Hue MeHee
CTBE M3JICJIUI DIIEKTPOHHOW TEXHWKH; 0OOCHOBAaHHO BBIOMpATH Me- Ha 70 — 70 %
TOJBl OOpPabOTKH IMOBEPXHOCTEH MaTepualioB U CTPYKTYp MHKPO- 100 %

9JIEKTPOHUKH; IPOBEPATH PabOTOCIIOCOOHOCTD JleTaell B IPOU3BOI-

CTBE BaKYyMHOI'O TEXHOJIOTHYECKOTO 000PYI0BaHUS;

BJIajieTh HaBBIKAMH ITOWCKa MHPOPMAIMU O TEXHHUYECKHX mapamet-|Tect Beimosnse-  |BrimonHe-
pax BBICOKOBAKYYMHOTO OOOPYZOBaHHMS AJIS HCIIOJIb30BaHHS B TeX- HHE TeCTa [HHUE MEHee
HOJIOTUH TIPOU3BOJICTBA MHKPOIJIEKTPOHHBIX HW3MIEIHMH; METOJIaMHU Ha 70 — 70 %
pacdera W BBIOOpa TMapaMeTPOB BBHICOKOBAKYYMHBIX TEXHOJIOTHYE- 100 %

7.2 IlpumepHbIi NMepeYeHb OLEHOYHbIX CPeICTB (THIOBbIE KOHTPOJIbHbIE
3aJlaHUsl WIH MHbIe MaTepUHaJibl, HEOOXOAUMBbIE IJIsI OLEHKH 3HAHUNA, YMEHUIl,

HABBIKOB M (MJIM) ONBITA AeSITEJIbHOCTH)

7.2.1 IlpumepHbIii IepevYeHb 3aJaHUI IS MOATOTOBKH K TECTHPOBAHUIO

1. Cpennsist ;yiiHA CBOOOAHOTO ITyTH MOJIEKYJ ra3a. [loHsTHe 0 CTeTeHsIX BaKyyMa

1. A<<dC.B;
2. .=dB.B;
3. A<dH.B.

2. TermmonpoBOIHOCTh ra30B, 3aBUCUMOCTD OT PSKUMOB TCUCHUS T'a3a:
1. Q=constP — B.B;
2. Q=const— C.B;
3. Q= const/P— H.B.

3. I'paHuUIIB PEKUMOB TEUEHHUS Ta3a:
1. P<PB,;— Bs3k.;
2. P<PH,, — B3k,
3. P<P<PH,BB— MOI- BI3K.

4. ®uznueckas acopOIus Ta30B U MAPOB:
1. mormomeHue MOBEPXHOCTHIO TBEPIOTO TENIa;
2. TOrJoIIeHne 00HeMOM TBEPIOTO TeTa;
3. dYacTU4HO oOpaTuMma.

5. ITapocTpyiiHble BRICOKOBAaKyYMHBIE HACOCHI, MEXaHU3M OTKAUKH:
1. ancopbuus rasos;
2. muddy3us ra3os;
3. HOHM3aLUs Ta30B.

6. DnekTpoduznyecKre CpecTBa OTKAYKU:
1. muddys3us razos;
2. copOuus ra3os;
3. CKaTHe Ta3oB.

7. CriocoObl OUMCTKU JeTaliell BAKYYMHBIX CUCTEM:
1. oOesraxuBaHHe MPU BBICOKOM TeMIeparype;
2. HOHM3aIM I'a30B;




3. copOrus razos.

8. TerutoBbIe BaKyyMMETPBI, HIDKHHUH MTPEIeIT:
1. Temio0TBOJ MO KOPITYCY U U3IYUYCHUE;
2. WOHM3ALMS Ta30B;
3. nmuddysus razos.

9. DNEKTPOHHBIC MOHU3AIIMOHHBIC BAKYYMMETPHI, IPUHITUT PAOOTHI:
1. copOrus ra3os;
2. HOHM3ALHUS ra30B;
3. TeIIONpPOBOJHOCTH Ia30B.

10. I'a30npOHUIIAEMOCTh MATEPUAIIOB OIPEICIISACTCS:
1. xoadduureHTOM TEIIONPOBOJHOCTH ra30B;
2. muddysueit ra3oB uepe3 CTEHKY;
3. HOHM3aluel ra3os.

7.2.2 IlpuMepHBIii IepeYeHb 3aJaHUM ISl pellieHUs CTAHAaPTHBIX 32124

1. PaccuuraTh mpoBOAMMOCTH TpyOOIpoBoIa A Bo3ayxa d = 3,2 cm npu Temneparype T =
293 K ans Py = 5-10% [1a, P2 = 1 I1a, P3 = 6:10~* Ia.

2. PaccrosiHue Mexay ucnaputeneM U noanoxkoil d = 30cMm. onpenenuTs JaBiieHUE MpU
KOTOPOM HY>KHO IPOBOJIUTH IPOLECC HAIBUIEHUS YTOObI PEXUM TEUEHUS Tra3a OblI MOJIEKYIISIPHBIM.

.3. BeI6paTh 0CHOBHO# Hacoc eciH Pupey = 5-1074, cymMMapHBIii TOTOK Ta30BbIAeNeHNS Qmax
=1-10"* m¥c.

4. Paccuutarth cyMMapHbIil MOTOK ra3oB, IMPOHUKAIOIIUN Yepe3 PEe3UHOBBIM YIJIOTHUTENb
Mapku 7989, umeronuii momanas 72 CM2, TOJIIIMHOM 1 ¢M IIpU KOMHATHOM TemMIeparype.

5. Onpenenuth OBICTPOTY OTKAYKKM BCHOMOIAaTE€IbHOTO HAcoca Ul BBICOKOBAKYYMHOTO
Hacoca H-2T.

6. Onpenenmuts 00beM (opbamiona mpu padore ocHoBHOTO Hacoca H-2T (Puaws =13 Tla),
ecqu ObICTPOTa OTKAUYKHM BCIIOMOTaTeNIbHOTO Hacoca paBHa 6 Ji/c.

7. Onpenenutb Bpemsi, HEOOXOUMOE JJI1 OTKauKH BaKyyMHOW KaMephbl, U3TOTOBJIEHHOH U3
HepsKaBelomeil cTay, IIoMmaabo cTeHoK 0,3 M2, pe3UHOBOTO YIIOTHUTENS MapKy 7889 MIommaapio
50 cM?. DddexTuBHAS GBICTPOTA OTKAYKM BaKyyMHOM cucTeMsl 10 1/c.

8. PaccunrtaTth MOTOK ra3oB, UG PYHAUPYIOUIMX U3 aTMOC(Ephl B BAKYYMHYIO KaMepy depe3
CTEHKY U3 HepKaBeIoIyii cTamy TosmmmHoi 2,5-1073 M, momasio 1-10-2 M2, TemmepaTypa CTEHKH
1000 °C.

9. PaccuntaTh MpOBOJUMOCTb MO BO3YXY JIEKTPOMAarHUTHOIO KJamaHa ¢ pa3MepoM Ipo-
XOJHOTO ceueHus 3,2 cM, AnuHoi 120 cM npu MOJIEKyJIIpHOM T€UEHUH ra3oB.

10. BEIIONHUTE TIPOEKTHBIN pacueT BAKYyMHOU CHCTEMBI, €ClU Prpey = 1-1072 Ila, anurens-
HOCTh HpeJBAPUTENHHON OTKAUKM 5 MUH, MaKCHUMalbHBIA MOTOK ra3oBblaeneHus Qmax = 6-107*
M3Ila/c, 06Bem paboueii kamepsr S0 1.

7.2.3 IIpumepHbIi NepeyeHb 3aJaHNI /151 PelleHUs NMPUKJIATHBIX 32124

1. Omnpenenuth AaBieHHE A MPOBEICHUS Ipoliecca MPH MOJEKYJISIPHOM TEUEHUH ra30B MpU
3amaHHoM d

CornacoBanue HacocoB. PacueT XapakTepUCTUK BCIIOMOTaTENbHBIX HACOCOB.

Br160p ocHOBHOTO Hacoca

[IpyHIUNIHATBHAS CXeMa BHICOKOBAKYYMHOI cucTeMbl TipH Py, > 107 Ia.

[IprHIUMHATEHAS CXeMa CBEPXBBICOKOBAKYYMHO# crcTeMsl TipH Py, < 107 ITa.
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[TpuHIMNMaIbHAS CXeMa CBEPXBBICOKOBAKYYMHOH CHCTEMBbI Oe3MacissHONW OTKauku ¢ MpH-
MEHEHHEM 3alIUTHOIO BAKyyMHOTI'O KJIAIlaHa.

Cxema yCTaHOBKM MarHeTpOHHOI'O PaCIbUINTEIBHOM CHCTEMBI HEITPEPBIBHOTO IEHCTBUS
Kaxk n3meHsercss IpoOHUIIAEMOCTh 3JIEMEHTOB BAKYYMHOM CUCTEMBI «BAKYYM B BAKyyMe» OT
JIABJICHUS B 3alIUTHOM BaKyyMHOM KOJIIaKe?

Onpenenuts pa3dpoC TONIIMHBI IICHKH 110 TUAMETPY IUIACTUHBI €CIIU AUaMeTp MIacTuHbl d
paccTosiHue MEX Ay MOAJIOKKOM U ucrapuresneM h 1uig ToUeuHOro U MII0CKOro MCTOYHUKA.

C kaxoil Lenbl0 NPUMEHSIOTCA HU3KOTEMIIEPATyPHBIE JIOBYIIKH B BBICOKOBAKYYMHBIX CH-
CTeMax, IPUHIUI KOHCTPYKIIUHU JIOBYLIEK?

7.2.4 IlpumepHbIid NIepevYeHb BONPOCOB JJIM MOATOTOBKHU K 3a4eTy

[Tonstue o0 umeanbHOM rase. JlaBneHWe W IUIOTHOCTh ra3za. 3aKOHBI HJI€aJbHBIX Ta30B.
YpaBHEHUE COCTOSIHUA UACATBHOTO U PEATHHOTO rasa.

Pacnipenenenne Moekys raza mo CKOpOCTSIM.

Cpennsist 1rHa CBOOOTHOTO IIYTH MOJIEKYI ra3a. [loHsATHE 0 cTeneHsX BaKyyma.

Pacuer mymaBI CBOOOHOTO TIpOOETa MpH 33JaHHOM JaBJICHUU U pa3mepe d.

Yucno MoJIEeKyJI, YAAPSIOMIUXCS O TOBEPXHOCTb.

Bsi3kocTthb razos.

Huddysus B razax.

TennonpoBogHOCTB ra3o0B.

['paHuIBl pEKUMOB TEUEHUS Ta3a.

. IIpoBoiMOCTh TpyOOIIPOBOIAa IPU PA3IMUHBIX PEKUMAX TEUEHHUHU ra3a.

. IIpoBOAMMOCTB OTBEPCTHSI IPU BA3KOCTHOM M MOJIEKYJIIPHOM TEUEHUU Ia3a.

. OCHOBHOE ypaBHEHUE BaKyyMHON TEXHUKHU.

. CopOLIMOHHBIE SBICHHUS.

. Mcriapenue u KoHJeHcanusl.

. AzcopO1us ra3oB U Mapos.

. PacTBOpUMOCTB Ta30B M ra30CcoAEepKaHUE B TBEP/IBIX TEIAX.

. Ancdy3us razoB B TBEpABIX TeJIax M ra3oMpoOHUIIAEMOCTh MaTepPHAIIOB.

. Pacuer juIMTENTBHOCTH OTKAYKH NPU KBA3MCTALMOHAPHOM TEYEHUM Ta3a U MOCTOSIHHBIX Ia-

30BBIJICTICHUU U HATCKAHUH.
MeTto1bl U3MEpEeHHUs MOJHOTO JaBJICHUs pa3peXeHHOro rasza. JKuakocTHele U edopmMariu-
OHHBIE BAKYYMMETPHI.

TennoBsle BAKYyMMETpBHI.

OJNEKTPOHHBIE HOHU3ALMOHHBIE BAKYYMMETPHI.

MarHuTHBIE 3JIEKTPOPa3PsAHbIE BAKYYMMETPHI.

Meronsl U3MepeHHs MOTOKA Pa3peKEHHOrO rasa.

Meroas! Tedenckanus. ['anoreHHbIi 1 My3bIpbKOBBIA METOBI.

Macc-cnekTpoMeTpUIeCKUN METOL TEYEUCKAHMSL.

OcHoOBHbBIE MTapaMeTpbl U XapaKTEPUCTUKU BaKyyMHBIX HacocoB. Knaccudukaius BakyyM-
HBIX HACOCOB I10 MPUHILIUIY U 00JIACTH JeHCTBUS.

MexaHndeckne BaKyyMHBIE HACOCHI C MACISHBIM YIUIOTHEHUEM.

ITapocTpyiiHBIE BBICOKOBAKYYMHBIE HACOCHI.

BakyyMmHBI€ JTOBYIIKH: MEXaHUYECKHE, HU3KOTEMIIEpATypHbIE, aJICOPOIIMOHHBIE.
DneKTpoPHU3MUECKUE CPESICTBA OTKAUKH.

Kprorennsle cpeacTBa OTKauKH.

Marepuansl 11 BaKyyMHBIX CUCTEM: METAJLIbI, CTEKJIA, KEPAMHUKA, OPraHUYECKUE Ma-
TEepHUaBbL.

CriocoObl OUHMCTKH JIeTaell BaKyyMHBIX CUCTEM

Oco0OeHHOCTH HEpa3bEMHBIX BaKYyMHBIX COSAMHEHUI: MasiHble U CBapHbIE COEIMHEHUS; CO-
[JIACOBAHME PAa3HOPOAHBIX MAaTEPUAIIOB; YITIOTHUTEIIN.



35. BakyyMHbI€ CHCTEMbI: OCHOBHBIE TPEOOBaHUS U TUIIOBBIE CXeMbl. [IpuHIIUT MOCTpOEHUSI.

36. CornacoBanue HaCOCOB. PacueT XxapakTepHUCTHUK BCIIOMOTATEIbHBIX HACOCOB.

37. Pacuer xapakTepHUCTUK U BIOOP OCHOBHOT'O Hacoca MpH 3aJaHHbIX NPEACILHOM JaBICHUH U
CyMMapHOM T'a30BOM ITOTOKE.

38. Meroauka pacyera CyMMapHOTO ra30BOT0 MOTOKA.

39. Meroauka pacuera oObemMa GOpBaKyyMHOTO OAlIIOHA.

40. BakyyMHbI€ CHCTEMbI TEPMOBAKYYMHOT'O HAIIbUICHUS TOHKHUX IJICHOK.

41. Ucmaputenu. OTkaganHas cuctema. Beibop maTepuaios.

42. MHorocoiHble IeHKU. PacueT TonmuHel U pa3dpoca TOMIIMHBI TUIEHOK.

43. MarHeTpoHHbBIC PACTIBUIUTEIHHBIE CHCTEMBI HAIBUICHUS TIJICHOK.

44. HanblieHe MHOTOKOMIIOHEHTHBIX TUICHOK.

45, OrneHka 4uCcTOTHI HAIBUIEHUS CIOEB.

46. PacueT KOHILIEHTpAllMM YaCTHUI[ OCTAaTOYHOIO Trasa, aJCOpOMpPOBAaHHBIX IMOBEPXHOCTHIO U
BHEJIPUBIIIUXCSI B MPOIIECCE HATTBLIICHUS.

7.2.5 IlpumepHbIi NepevyeHb BONPOCOB AJIsl MOATOTOBKHU K IK3aMeHYy
He mpenycMoTpeHO yueOHBIM TIaHOM.

7.2.6 MeToauka BbICTABJIEHUS] OIIEHKU MPH NMPOBEIEHUH NMPOMEKYTOYHOM
arrecTauuu

[IpomexxyTouHas aTTecTalys MPOBOJIUTCSA 1O TECT-OMIIeTaM, KaX bl U3 KOTO-
PBIX COACPKUT S BOMPOCOB U 3a7auy. Kak/plii mpaBHIIbHBINA OTBET Ha BOMPOC B TECTE
orneHnBacTcs 1 OayuioMm, 3ajada olleHHMBaeTCs B 5 OaminoB. MakcuMalibHOE KOJIMYe-
cTBO HaOpaHHBIX OawtoB — 10.

1. Ouenka «He 3auTeHO» CTaBUTCS B Ciydae, €ClU CTYACHT HaOpan MeHee
7 Oanyos.

2. OmneHka «3a4TeHO» CTABUTCS B CiIy4ae, €Cld CTYICHT HaOpasl oT 7 10
10 Gamnos.

[Ipu monmyuyeHuU OLIEHKU «3a4TE€HO» TpeOyemble B paboueld mporpamme 3Ha-
HUS, YMEHHUSI, BIQJICHUS TI0O COOTBETCTBYIOIIMM KOMIIETCHIIMSAM Ha MPOMEXKYTOYHOM
ATarne CUUTAIOTCS TOCTUTHYTHIMHU.

7.2.7 TlacnmopT OLlEeHOYHBIX MATEPHUAJIOB

Ne KonTposmpyembie pa3aeibl Koa konTposmpyemoi HaumeHoBaHue

n/ (TeMBI) AUCHUTITTHHBI KOMIIETEeHIIUH OLICHOYHOI' 0

1| (MM ee 4aCTH) cpeacrsa

1 | ®usuka pa3pexxeHHbIX ra3oB. B3anmo- [1K-7 TecT, ycTHBIN ompoc,
JICCTBHE Ta30B C TBEPABIMH TEJIAMHU 3a4er

2 | TeopeTnueckue OCHOBBI IIpoliecca OT- [1K-7 Tect, ycTHBIN ompoc,
kauku. TexHHKa NoJydYeHHs BaKyyma 3a4er

3 | U3mepenne Bakyyma. Tedenckanne ITK-7 TecT, ycTHBIN onpoc,

3a4er

4 | Bakyymuble cuctemsl. [Ipunnumn no- [TK-7 TecT, ycTHBIN onpoc,
CTpOEHUs 3a4er

5 | BakyyMHBI€ CHCTEMBI JJIs1 HATTBUICHHS [K-7 Tect, ycTHBIN ompoc,
TOHKHX IIJICHOK 3a4er




7.3. MeTroguvyeckue MaTepuaJbl, ONpeeJsOlIle MPoLUeaAypbl OLCHUBA-
HHS 3HAHMH, YMEHHH, HABBIKOB U (WJIHM) ONbITA AeATEJIbHOCTH

TecTtupoBaHue OCYIIECTBISAECTCS, TMO0 MPU MOMOIIM KOMIIBIOTEPHON CHUCTEMBI
TECTUPOBAHMS, TUOO C UCIOJIB30BAHUEM BBIJIAHHBIX TECT-3aJaHUN Ha OyMa)KHOM HO-
cutene. Bpems tectupoBanust 30 MUH. 3aTeM OCYIIECTBIISIETCS TPOBEPKA TECTa IMpe-
MOJaBaTesIeM U BBICTABIICTCS OIIEHKA COTJIACHO METOJIMKE BBICTABJICHUS OLICHKU MIPU
MPOBEJCHUU MPOMEKYTOUHOU aTTECTAIUH.

Pemenue crangapTHBIX 3aJlay OCYIIECTBISETCA, TUOO MPU MOMOIIM KOMIIbIO-
TEPHOU CUCTEMBI TECTUPOBAHMS, JTUOO C UCIOJIb30BAHUEM BBIJAHHBIX 3a7a4 Ha Oy-
MaXHOM Hocutene. Bpems pemenus 3agay 30 MuH. 3aTeM OCYIIECTBISETCS MPOBEP-
Ka pEIICHUS 3a/1ad MPENoJaBaTeIeM M BBICTABISIETCS OLIEHKA, COTJIACHO METOJIHUKE
BBICTABJICHUS OLIEHKH IIPU NPOBEACHUU MTPOMEKYTOUHOM aTTECTALINH.

Pemenne mpukiagHbIX 3a/iady OCYIIECTBISIETCS, JTUOO MPU MOMOIIU KOMITbIO-
TEPHON CUCTEMBI TECTHUPOBaHUsA, JIMOO C MCIOJIL30BAaHUEM BBIJAHHBIX 3a7a4 Ha Oy-
Ma)XHOM Hocutelie. Bpems pemenns 3amad 30 MuH. 3aT€M OCYIIECTBIISIETCSA MTPOBEP-
Ka pEIICHUS 3a/ad MPEerojiaBaTeieM U BBICTABIISETCSA OLIEHKA, COTJIACHO METOJMKE
BBICTABJICHUS OIICHKH MPU MPOBEACHUU MTPOMEKYTOUHON aTTECTAIINH.

8 YYHEBHO-METO/JNMYECKOE U UTHO®OPMALMOHHOE
OBECIIEYEHUE JNCIUIIJIMHBI

8.1 Ilepeyenb y4eOHOI JUTEPaTYypPbl, HCOOXOAUMOM JJIs1 OCBOCHUSI TUCIIH-

INJIMHBI
OcHoBHas uTeparypa

1. CutHukoB A.B. ®u3nyeckue OCHOBBI BAKYYMHOM TEXHUKU: yued. mocodue. - BopoHex:
OI'bOY BIIO «BoponexckHii rocy1apcTBEHHbIN TexHU4Yeckuid yHuBepcuret», 2011. - 81 c.

2. bBeasies H.B. Pacuer BakyyMHBIX cHcCTeM B mpuMmepax: y4e0. mocobOue. - BopoHex:
['OVYBIIO «Boponesxckuii rocyapcTBeHHbIN TexHUUeCKuil yHuBepcutet»,2011. - 121 c.

3. Manduaosuu K.b. ®usndeckne 0CHOBBI BaKYyMHON TEXHUKH [ DJIEKTPOHHBIN pecypc:
yueb. nocodue / A.X. CanpikoB; I1.1. bynapun; K.b. [Tan¢unosuu. - Kazans: Kazanckuii Hauuo-
HAJIBHBIA MCCIIEIOBATENbCKUN TeXHOMOrnYeckuii yauBepeutet, 2008. - 136 ¢. - ISBN 978-5-7882-
0647-9. URL: http://www.iprbookshop.ru/63531.html

4. UsanoB B.U. BakyymHasi TexHuka [DIeKTpoHHBIN pecypc]: yueb. nmocobue / B.W. Upa-
HOB. — CII6.: YauBepcuter UTMO, 2016. - 129 c. URL: http://www.iprbookshop.ru/65805.html

5. CuTHukoB A.B. Pacuer mporeccoB OTKayKy BaKyyMHBIX T€XHOJOTHYECKHX YCTaHOBOK
[DnexTpoHHBIH pecypc]: yued. mocobue / PI'BOY BO «Boponex. roc. TexXH. YH-T», Kad. huzuku

TBEpAoro Tena. - Boponex: BopoHexckuil rocy1apcTBeHHbIN TeXHUYeCKUil yHuBepcutet, 2017. -
91c.

6. AuToHenko C.B. TexHOJNIOTHS TOHKHX TUICHOK [DIIEKTPOHHBIN pecypc]: yueb. mocodue
st By30B / C.B. Autonenko. — M.: HUSY MU®U, 2008. - 104 c. - ISBN 978-5-7262-1036-0.
URL: http://e.lanbook.com/books/element.php?pll id=75918

JlononHurensHas qureparypa

7. Ilemun E.I1. Bakyymubie Texnonoruu: yue6. nocooue / E.IN. [llemun. - YeGokcapsr:
WuTennexrt, 2009. - 504 c. - (OPusrexoBckuii yueOHukK). - ISBN 978-5-91559-012-9

8. BacuabeB B.FO. TexHONOTHS TOHKHX IJICHOK JUISI MHKPO- M HAaHODJIEKTPOHHKH: ydeO.
nocobue / B.FO. BacunbeB. - HoBocubupck : HoBocuOupckuii rocyaapcTBeHHBIH TEXHUYECKUN
yHuBepcureT, 2019. - 107 c. - Tekcr. - 'apantupoBanHslil cpok pazmenienust B 9bC no 07.09.2025
(aBrompononranus). - ISBN 978-5-7782-3915-9. URL.: http://www.iprbookshop.ru/98748.html
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xoB, H.K. Huxynun. — M.: MOCKOBCKMII roCyAapCTBEHHBIH TEXHUYECKUN YHUBEPCUTET MNMEHU
H.D. baymana, 2010. - 256 c. - 'apantupoBanHbIil cpok pasmemenust B ObC no 31.12.2021 (aBTo-
npostonraist). - ISBN 978-5-7038-3448-0. URL: http://www.iprbookshop.ru/104571.html

10. Ilecrak B.II. Bakyymuas texnuka. KoHuenius paspexeHHOTO rasa [DIeKTpOHHBIN
pecypc]: yue6. mocobue mist By3os / B.IL. Illecrak. — M.: HUSLY MU®U, 2012. - 272 c. - ISBN
978-5-7262-1585-3. URL.: http://e.lanbook.com/books/element.php?pll_id=75958

11. bepiun E.B. MoHHO-TU1a3MEHHbBIE TPOLECCHl B TOHKOIIJIEHOYHOW TEXHOJIOTHUH : CIIpa-
BouyHOe pykoBoAcTBO / E.B. bepiun, JI.A. Cetinman. — M.: Texnocdepa, 2010. - 528 c. - ISBN 978-
5-94836-222-9. URL.: http://biblioclub.ru/index.php?page=book&id=496417

12. Jloreunenko E.B. CoopHuK 33724 110 BaKyyMHOM TEXHHUKE [ DIEKTPOHHBIN pecypc]: 3a-
naunuk / B.W. WBanos; E.B. Jlorsunenko. - CII6.: Yausepcurer U'TMO, 2015. - 40 c. URL:
http://www.iprbookshop.ru/68112.htmi

13. MeToanuyeckne yKa3aHusi K BbIMOJTHEHHI) MPAKTHYECKUX 3aHATHI 10 TUCIUILINHE
«BakyymMHasi TEXHUKA» JJISl CTYJA€HTOB HanpaBJjeHuss noaroroBku 11.03.04 «aekTpoHuka u
HAHOYJIEKTPOHUKA» (HANPABJIEHHOCTh «JJIEKTPOHHOE MAIIMHOCTPOEHHE») O04YHOI (GopMBbI
o0yuenus [DnextponHslii pecypc]| / ®I'BOY BO «Boponexk. roc. TeXH. YH-T», Kad. MOIyIpoBOI-
HUKOBOM 3JIEKTPOHUKH U HaHO3J1eKTpoHUKY; cocT.: E.Il. Huxonaesa, C.O. HukonaeBa. - Boponex:
Boponexckuit rocy1apcTBeHHbIH TeXHHuYeckuil yauepcutet, 2017, - 57 ¢. (Ne 77-2017)

14. MeToauyeckue yKa3aHusi K BbINOJHEHUI0 NMPAKTHYECKUX M KOHTPOJIbHBIX padoT
o JucuMIviuHe «BakyymMHasi TeXHMKa» Ui CTYACHTOB HampasJieHuss nmoarorosku 11.03.04
«JIEKTPOHMKA W HAHOIEKTPOHHMKA» (Mpodpuib «MHKPO03JIEeKTPOHMKA U TBEPAOTEIbHAsA
3JIeKTPOHUKA») 3204HOI (popMbl 00ydeHus: [DnekTpoHHbd pecypc] / ®I'bOY BO «Boponex.
roc. TeXH. YH-T», Kad. MOIyIpOBOHUKOBOH AJIEKTPOHUKHN ¥ HAHOAIEKTPOHHKH ; cocT.: E.I1. Huko-
naesa, C.O. Hukonaesa. - BopoHex: BopoHekckuil rocyJapCTBEHHbIN TEXHUUYECKUN YHUBEPCUTET,
2019. - DnexTpoH. TekcToBbIe U rpad. ganubie (1,1 MO). (Ne 64-2019)

8.2 Ilepeyenbr MH(pOPMALMOHHBIX TEXHOJOIMH, MCIOJb3YEeMbIX IIPH OCY-
1IeCTBJICHNH 00Pa30BaTEJILHOIO MPOoLecca Mo JUCHUIINHE (MOAYJII0), BKIKYAs
nepeyeHb JHUIEH3UOHHOIO NMPOrPAaMMHOrO obecneveHusi, pecypcoB uHdopma-
HUOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «HTEepHeT», COBpeMeHHBbIX npodeccu-
OHAJILHBIX 023 TAHHBIX U MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

IIporpammHoe ofecrieyeHne KOMINbIOTEPOB /1JIsl CAMOCTOSITEILHOM U Ay AUTOPHOIi padoTHI:
— OmnepanuonHnble cuctemsl cemeiictBa MSWindows;
— [Ilaker ogpucHsix nporpamm LibreOffice;
— IIporpamma npocmotpa ¢aiinoB WinDjview;
— TlIporpamma npocmotpa daiinos popmara pdf Adobe Acrobat Reader;
— MHurepner-6paysepsl Mozilla Firefox, Google Chrome;
— Marematuueckuii maker MathCad Express, Smath Studio;
— Cpena pazpabotku Python;
— Cucrema ynpasienus kypcamu Moodle;

Hcnonb3yembie 3J1eKTPOHHbIE 0HOJIHOTEYHbIE CHCTEMBI:

— Moayns kauroodecneuennocta AUBC «MAPK SQL»:
http://bibl.cchgeu.ru/provision/struct/;

— YHuBepcureTckas OubmroTeka onnaiu: hitp://biblioclub.ru/;

— OBbC UsnarenscrBa «JIAHB», B ToM unciie k komiekuusM « M HXeHepHO-TEXHUUECKUE
Haykny, «Dusukay: http://e.lanbook.com/;

— DBC IPRbooks: http://www.iprbookshop.ru;

— HayuHas diekTponHas oubimoreka eLIBRARY.RU: http://elibrary.ru/.
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HNHpopmManoHHbIE CIPABOYHbIEC CHCTEMBI:

— mopral (eaeparbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BBICLIETO 00pa3o-
BaHus: http://fgosvo.ru;

— eIMHOE OKHO JIOCTyIa K 00pa3oBarebHbIM pecypcam: http://window.edu.ru/;

— OTKpBITHIN 00Opa3oBarenbHblil pecypc HUAY MUOU: http://online.mephi.ru/;

— OTKpbITOE 0Opa3zoBanue: https://openedu.ru/;

—  (¢uuyeckuil nHOpMaMOHHBII opTai: http://phys-portal.ru/index.html

— Tlpodeccuonanbhbie cripaBouHbie cucteMbl « Texakcnept»: https://cntd.ru

— DnexTpoHHas HHPpOpMaLMOHHAs oOpa3zoBarenbHas cpena BI'TY:
https://old.education.cchgeu.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANMASA
JJIA OCYIMECTBJIEHUSA OBPA3OBATEJIBHOT'O TPOLHECCA

1. Jlekuuonnasi aynuropusi 311/4, ykoMmIuieKToBaHHasl CIICUAIU3UPOBAHHON MeOeNbio U
OCHaIIeHHas: 000pyIOBaHUEM ISl JICKIIMOHHBIX JIEMOHCTPAMNA: MYJIbTUMEINA-TIPOCKTOPOM, CTa-
IIMOHAPHBIM 3KpaHOM, HA0OpaMU JEMOHCTpAllMOHHOro o0opyoBaHus (yueOHbIi kopiyc Ne 4, pac-
MOJIO’KEHHBIN 110 ajpecy: MockoBckuii nip., 179):

KOMIUIEKT y4eOHo#l Mebenu: pabodyee MecTo mpernoaBatens (CTo, CTy);

paboune MecTa 00y4JaronIuXxcs (CTOIBI, CTYJIbs) Ha 22 YellOBeKa.

npoektop BenQ MP515 DLP;

skpaH ScreenMedia HaCTCHHBIN.

OTHETYUIUTEIb.

2. lucnuieiiHblii KJacc U MPOBEACHUS MTPAKTUYESCKUX 3aHATHH U CAMOCTOSATENBHOM pabdo-
Thl CTYJIE€HTOB, YKOMIUIEKTOBAHHBIN CIIEMATN3UPOBAHHON MeOENIbI0 M OCHAIEHHBIH MEPCOHANb-
HBIMU KOMIIBIOTEPAMH C JIUIICH3HOHHBIM IPOTPAMMHBIM 00€CIIEUeHNEM C BO3MOYKHOCTBIO TTOKITIO-
yeHus K ceTd «VIHTepHeT» U AOCTYIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO CPEay
yHUBepcurera, aya. 209/4 (yueonsiii kopnyc Ne 4, pacnosiokeHHBIH 1o agpecy: MOCKOBCKUM Tp.,
179):

KOMIUIEKT y4eOHOM MeOemnu: pabodyee MeCTO IpenoaaBarens (CTo, CTy);

paboune MecTa 00ydaroUIMXcs (CTONbI, CTYJIbs) Ha 20 YenoBexK.

KOMITbIOTEp-cOOpKa kKad.9;

kommbtoTep B cocrase: (H61/IntelCorei3/Ks/M/20" LCD);

KOMITbIOTEp-cOOpKa Kad.7;

KOMITbIOTEp-cOOpKa Kad.3;

komnbtorep B coctase: (H61/IntelCorei3/Ks/M/23" LCD);

KOMITbIOTEp-cOOpKa Kad.5;

KOMITbIOTEp-cOOpKa Kad.4;

KOMITbIOTEp-cOOpKa Kad.8;

KOMIThIOTEp-cOOpKa Kad.2;

KOMIIbIOTEp-cOopKa Kad.6;

KoMITbIOTEp-cOopka Kad.10;

komil. B cocT: Cuct.6moxk RAMEC GALE,monutop 17" LCD;

KOMITbIOTEp-cOOpKa Kad.1;

sKkpaH Projecta ProScreen HacTeHHBIN pyJTOHHBIN;

npoektop BenQ MP515 DLP;

OTHETYIINUTENb.

10 METOJIMYECKHUE YKA3ZAHUS JUISI OBYYAIOLUXCS
MO OCBOEHMIO JUCLUATIJIMHBI (MOYJIST)
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[To qucuunnnHe «BakyyMHasi TEXHUKa» YUTAKOTCS JEKUUHU, IPOBOASTCS MPaK-
TUYECKHUE 3aHATHS, CTYIEHTaMH 3a0YHON (POPMBI 0OYUYEHUS BBINOIHAETCS KOHTPOIb-
Has pabora.

OCHOBOI M3y4eHUs JUCUUIUIMHBI SBIISIOTCS JIEKIIMH, Ha KOTOPBIX M3JIararTcs
HanboJiee CyIIeCTBEHHbBIE U TPYAHbBIE BOMPOCHI, a TAKXKE BOMPOCHI, HE HAIIEAIIUE OT-
paxxeHus B yueOHOU JTuTepaType.

[IpakTUueckue 3aHATHS HAMpaBJIEHbl Ha MPUOOPETEHUE MPAKTUUECKUX HABBI-
KOB pacueTa BhICOKOBAKYYMHBIX CHCTEM I10 33JaHHBIM MapaMeTpaM. 3aHsATHs TPOBO-
JITCS ITyTEM PEIlICHUsI CTAHJAPTHBIX U MPUKIIATHBIX 3a/1a4 B ay IUTOPHH.

Bonbiioe 3HaueHHe MO 3aKPEIUICHUIO U COBEPIICHCTBOBAHUIO 3HAHUN HMEET
camocTodATeNbHas padbota ctyaeHToB. MHpopMainio 000 Bcex BUJIAX CAMOCTOSITENb-
HOM paboThI CTYJIEHTHI MOJTYUYalOT HA 3aHATHUSX.

KoHTposib ycBOeHUSI MaTepuana JUCUUILIIMHBI POU3BOJUTCS TECTUPOBAHUEM.
OcBoeHue NUCHUILINHBI OLICHUBAETCS Ha 3a4eTe.

Buy yueOHbIX
3aHATUN
Jlekmsa Hanucanune koHCHEKTa JIEKUWWA: KPAaTKO, CXEMaTUYHO, IMOCJIEA0BATEIHHO
¢buKkcUpoBaTh OCHOBHBIE IMOJIOKEHHUS, BBIBOJIBI, (OPMYITUPOBKH, 0000111e-
HUS, TIOMEUYaTh BA)KHBIC MBICIIH, BBIIEISATH KJIIOYEBBIC CJIOBA, TEPMHUHBI.
[IpoBepka TEpMHHOB, TOHATHUNA C TOMOIIBIO SHIUKIIONEINMN, CIOBapeH,
CIIPAaBOYHHMKOB C BBIMMCBHIBAHUEM TOJIKOBAHUU B TeTpaab. OO03HaUCHHE
BOIIPOCOB, TEPMUHOB, MaTe€puaia, KOTOPbI€ BbI3bIBAIOT TPYIHOCTH, IIOUCK
OTBETOB B PEKOMEHIyeMoil muteparype. Eciau camocTosTenbHO HE yaaeT-
csi pa3o0OpaTbcsi B MaTepuasne, Heo0X0AuMo c(hOpMyIHUpOBaTh BOMPOC H
3a/1aTh MPENOAaBaTENI0 Ha JICKIIMU WM HAa MPAKTHUYECKOM 3aHSITHH.
[Tpaktueckne  |KoHcnekTupoBaHUe peKOMEHIYEeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
3aHATHUS JIEKIIHMH, MMOJrOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IIPOCMOTP pe-
KOMEH1yeMoil utepaTypsl. [IpocnymmBanne ayiuo- U BUI€03aMUCE MO
3aJIaHHON Te€Me, BHITIOJTHEHNE PacUeTHO-TpaUuecKuX 3aJaHul, perieHre
3a/1a4 10 AJITOPUTMY.
CamocrositennbHast  |CaMmocTosiTennbHasi paboTa CTYJIEHTOB CIOCOOCTBYET TIIyOOKOMY YCBOE-
pabota HUIO Y4eOHOTrO MaTepuana W pa3BUTHIO HaBBIKOB camooOpazoBaHus. Ca-
MOCTOSITeNIbHAs paboTa MpeArnoaraeT cieAyolue COCTaBIsIOLIIe:
- paboTa ¢ TeKCTamMH: y4eOHUKAMHU, CIPABOYHHUKAMH, IOMOJHUTEIHHOU
JUTEPATypoOi, a TakkKe MpopaboTKa KOHCIEKTOB JIEKIIN;
- paboTa HaJ TeMaMH JJIsl CAMOCTOSTEIbHOTO NU3YUCHHUS,
- ygacTHe B paboTe CTYICHUYECKHX HAyIHBIX KOH()EPEHIINHA, OJIUMITHAT,
- IOJrOTOBKA K MPOMEKYTOUYHON aTTECTAIMU.

JleATenbHOCTh CTYIEHTA

HOIIFOTOBKa I'oToBUTBCH K HpOMC)KyTO‘-IHOfI arreCTalunu CJICAYCT CUCTECMATUYCCKU, B
K HpOMe)KYTOqHOﬁ TEYCHHUE BCCTO CEMECTPA. WnTencuBHas IIOoATOTOBKA JOJIXKHA HA4YaThCs HE
aTTeCTalinuu MOo3JHCEC, U€M 3a MCCAL-II0JITOpa A0 HpOMC)KYTOqHOﬁ aTTeCTalnu. I[aH-

HBIE Tepes 3a4eToM Tpu JHS (G (EeKTUBHEE BCEro MCMOIb30BaTh AJIS IMO-
BTOPEHUS Y CUCTEMATU3ALMHU MaTEpHUAIa.
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