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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

Hucununnuna b1.B.14 «BakyymHasi TEXHHKa)» OTHOCUTCS K JUCLUILUIMHAM 4Ya-
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 9
AyauTOpHBbIE 3aHATHA (BCEro) 12 12
B toMm uncie:




Jlexun

(00)

0 0)

IIpaktuueckue 3ansatus (113)

CamocrosiTesibHas paboTa

Yacel Ha KOHTPOJIb

SN

BI/II[ HpOMe)ICYTO‘IHOfI aTTCCTalluM - 3a4CT

OO01ast Tpy10eMKOCTh

qac 108

3a4. €11. 3

5. COAEPKAHME JUCHUTLIAHBI (MOYJIST)

5.1 Conep:kanue pa3aesioB TUCUMILIMHBI U pacnpeaejeHue TPyI10eMKOCTH
0 BUAaM 3aHATHH

o4Has popma 00y4eHHs

Ne | HaummenoBanue Jlexu| IIpak | CPC | Beero,
Cozep:xanue pasjena
n/n TEMBbI 3aH. Jac
1 | ®Pusuka paspe- O6nacTh MpUMEHEHUS BAKYYMHOH TEXHUKH. DJIEMEHTHl KHHETHUECKON TEOpUH
JKCHHBIX Ta30B. ra3oB. [imHa cBoOogHOTO pobera U cTeneHn Bakyyma. CBOICTBA ra3oB:
BzaumoneiictBue | anddy3us, TEIIONPOBOIHOCTD, BHYTPEHHEE TPEHHE B 3aBHCUMOCTH OT JlaBie- | 2 - 6 8
ra3oB ¢ TBEpAbIMH| HHs. AncopOuus n abcopbuust rasos. [IpoHunaemocts ra3oB. ['a3oBEIIeNCHNE.
TeJIaMHU CyMMapHBIi Ta30BbIi MoTOK. O0e3raxBaHue.
2 | Teopernueckue | IloTOK, OBICTPOTA OTKAYKH, MPOBOAUMOCTH 31eMeHTOB. OCHOBHOE YpaBHEHHE
OCHOBBI IIpoIIecca| BaKyyMHOM TeXHUKH. Kpurepun rpaHun pexxuMoB TedeHus rasa. [IpoBoan-
OTKauKu. TeXHU- | MOCTB 3I€MEHTOB BaKyyMHOH CHCTEMBI IIPU PA3IHIHBIX PEKUMAX TEICHHS
Ka MOy 9eHHUS raza. JlnurensHOCTh oTKadku. Knaccuduxamus Hacocos. [TapameTpsr 1 xapak-
BaKyyMa TepucTHkH. Hu3KoBakyyMHBIE cpeacTBa OTKa4dkH. [lapocTpyiiHble HACOCHL. 2 - 6 8
Paboune xxuaxocty — noBymky. CornacoBanue HacocoB. CopOIMIOHHAsT OTKaY-
ka. ['a3omornoTuTensHbIe CBOICTBA INIEHOK. FIOHHO-COPOIIMOHHEBIE HACOCHL.
Kpuorennas orkauka. BEIOOp 1 coriacoBaHHe HACOCOB CBEPXBBICOKOBAKYYM-
HBIX CHCTEM.
3 | Usmepenne Baky-| Kmaccupukanus manomerpos. TepMonapHbie, 371€KTpOHHO-HOHU3AIIMOHHEIE,
yma. Tedencka- | MarHWTHBIE JEKTPOPA3PSAHBIC MAHOMETPEL. TeIIOBBIE U YIIEKTPOHHBIE HOHH- 2 5 8 12
HUE 3aMOHHBIE MaHOMETpHI. [IpakTHyeckre HaBBIKH PadOThl. OCOOCHHOCTH JKC-
IUTyaTali MaHoMeTpoB. Pacyer mpesiesioB paboThl TEPMOIIAPHOTO MAaHOMETpa.
4 | BakyymHsble cu- | IIpuHIMI HOCTPOEHHS BHICOKOBAKYYMHBIX U CBEPXBBICOKOBAKYYMHBIX CHCTEM.
cremsl. [IpuHimn | [IpoeKkTHBII pacueT BaKyyMHBIX CHCTEM: PacieT CyMMapHOTO Ta30BOTO MOTOKA,
MTOCTPOCHUS BEIOOD W COTTIACOBaHUE HACOCOB, MAHOMETPOB, KPAaHOB, 00beMa GopOauIoHa. 4 4 16 24
[punnmmuansHas cxema Beibop u cormacoBanmne HacocoB. CucteMsl 6e3mac-
nstHOM oTKa4KH. JIoBymki. CBepXBBICOKOBAKYYMHBIE CHCTEMBL.
5 | Bakyymnsie cu- | CucteMsl TepMOBaKyyMHOTo HambuieHUs. CrcTeMsl oTkauku. Vicrapurenn.
CTeMBI JUIs Hallbl- | MarHeTpoHHbIE CHCTEMBI HallbUIeHHsI. BEIOOp MaTepualioB /Ul HalbUICHHS pe-
JICHUST TOHKHUX 3MCTHBHBIX IJICHOK. PacyeT TONIMHBI H pa30poca TOJIIHHBI TUICHOK. 3arpss- 6 10 40 56
TUICHOK HEHUE IUICHKH 3a CYeT afcopOIMU OCTaTOYHBIX I'a30B U BHEJPEHNUS B IIpoIiecce
HanbUIeHHs1. HanbuieHHe MHOTOKOMITOHEHTHBIX (PE3UCTUBHBIX) INICHOK.
Hroro | 16 16 76 | 108
3a04Has (popma 00y4yeHuUs
Ne | HammenoBanue Jlexu| Ilpak | CPC | Bcero,
Copneprxanue pasziena
/1 TEMBbI 3aH. Jac
1 | ®wusuxka paspe- O06nacTh MPUMEHEHUsI BAKYyMHOM TEXHUKH. DJIEMEHTHI KHHETHYECKOW TEOpHH
JKEHHBIX T'a30B. razoB. J{iHa cBoOOAHOTO NpoOera u cTerneHn Bakyyma. CBoiicTBa ra3os:
Bsaumoneiictere | auddysus, TEIUIONPOBOTHOCTD, BHYTPEHHEE TPEHHE B 3aBHCUMOCTH OT JaBiie- | 2 - 10 12
ra30B ¢ TBEPABIMH| HHA. AxcopOuus n abcopbrmst ra3zoB. [Ipornmaemocts ra3os. ['a3oBeigeneHue.
TenaMu CyMMmapHEIi ra3oBbiif HoTok. O0e3raxxuBaHue.
2 | Teopernueckue [ToTok, O6bIcTpOTA OTKAYKHU, TPOBOJUMOCTE 3J1eMEHTOB. OCHOBHOE ypaBHEHUE
OCHOBBI IIpoliecca| BaKyyMHOM TeXHUKH. KpuTepuu rpaHull pexxuMoB TeueHus rasza. [Iposoau-
oTKauku. TexHu- MOCTbB JJICMCHTOB BaKyyMHOﬁ CHUCTEMBI IIPU PA3JIMYHBIX PEKUMaAX TCUCHUSA
Ka MOJIyYeHHUS rasa. JlnutensHocTh oTKauku. Kinaccngukanus nacocos. [lapamerps! u xapak- | 2 - 10 12

BaKyyMa

TepucTHky. Hu3KoBakyyMHEIE cpencTBa OTKadkd. [lapocTpyitHble HaCOCHL.
Paboune xuaxoctn — noBymky. CormacoBanue HacocoB. CopOIOHHAs OTKad-
ka. ['a3omornoTuTensHble CBOICTBA IIIEHOK. MIOHHO-cOpOIMOHHbBIE HACOCHL.




KpuorenHnas orkauka. BeiOop 1 coryiacoBaHne HaCOCOB CBEPXBBICOKOBAKYY M-
HBIX CHCTEM.
W3mepenue Baky- | Knaccudukanus manoMmerpos. TepMonapHsie, 31€KTPOHHO-HOHU3ALNOHHBIE,
yma. Teuencka- | MarHUTHBIC HNICKTPOPA3PsIHbIC MAHOMETPHL. TEIUIOBBIC U 3IEKTPOHHBIC HOHHU- 12 14
HHE 3allMOHHBIC MaHOMETpBI. [IpakTHYecKie HaBbIKU paboThl. OCOOCHHOCTH 3KC-
[uTyaTalid MaHoMeTpoB. Pacuer npe/ienoB paboTsl TepPMOIAPHOIO MAaHOMETpA.
Bakyymablie cu- | [IpHHIHIT MOCTPOCHHUS BBICOKOBAKYYMHBIX H CBEPXBBICOKOBAKYYMHBIX CHCTEM.
cremsl. [Tpunuun | ITpoekTHBII pacyeT BaKyyMHBIX CHCTEM: pacyeT CyMMapHOIO ra30BOT0 MOTOKa,
MOCTPOCHUSI BBIOOP M COTJIACOBAaHHE HACOCOB, MAHOMETPOB, KPaHOB, 00beMa (opbasuioHa. 30 33
[punmunuansHas cxema Beibop u cornacoBanue HacocoB. CuctemMsl 6e3mac-
JstHO# oTKauku. JIoBymiku. CBepXBbICOKOBAKYYMHbIE CHCTEMBI.
Baxyymablie cu- | CHCTEMBI TePMOBaKYYMHOTO HamblieHus. CucTeMbl oTKauku. McnapuTeny.
CTEMBI JUIsl Hamlbl- | MarHeTpoHHbIC CHCTEMBI HAlbUICHHUS. BIOOp MaTepHalioB [Jisl HAIbUICHUS pe-
JICHHS] TOHKHX 3HUCTHBHBIX IJICHOK. Pacyer TONIIHHBI U pa3dpoca TOMIIMHGI IJICHOK. 3arpss- 30 33
IUICHOK HEHME IUICHKH 3a CYET a/ICOPOIIMHU OCTATOYHBIX ra30B M BHEIPCHUS B IpoLiecce
HanbuieHHs. HarbuleHre MHOTOKOMIIOHEHTHBIX (PE3UCTHUBHBIX) INICHOK.
Bcero 96 | 104
Konrtpoan 4
Hroro 108

5.2 Ilepevennb J1adOpaTOPHBIX PadoT

He npexycMoTpeHO yueOHBIM TIJIaHOM.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBHHM C y‘-I€6HBIM IINTaHOM OCBOCHHC JUCIHIIIMHBI «BaKYYMHaﬂ
TCXHHKa» HC IIPCAYCMATPUBACT BBIIIOJIHCHHUC KYPCOBOI'O IIPOCKTA (pa6OTI>I) NI KOH-

TPOJILHOM pabOTHI.

7. OUEHOYHBIE MATEPHA.IBI IS [IPOBEJEHS
MPOMEXXYTOYHOI ATTECTALIMM OBYYAIOLIMXCS 1O
JTUCUMUIIAHE (MOJYJIIO)

7.1. Onucanue noKasaresjael 1 KPUTEPUEB OLICHMBAHUS KOMIIETEHIUI HA
Pa3JIMYHBIX 3Tanax ux GopMHUpPoOBaHMS, ONIMCAHME IIKAJ OLlEHUBAHUS

7.1.1 JTan TeKyuero KOHTpoJst

Pe3ynbraTel TEKyLIEro KOHTPOJIS 3HAHUW U MEKCECCUOHHOM aTTEeCTalllU OLie-

HHUBAIOTCS 10 CJIEAYIOIIEN CUCTEME:
«aTTEeCTOBaH»;
«HE aTTECTOBAH».

Komme- PesyabTaThl 00y4eHHsl, XapaKTepu3yolne Kputepun He atre-
— cpopMHPOBAHHOCTH P — ATTecTOBaH CTOBAN
KOMIETCHIIUH

[IK-7 [3HaTBH OCHOBBI U3MKHK BaKyyMa; IPUHLIMIIBI UCTIOJIL30BaHUS |AKTHBHAs pabo- |Beimonnenne |Heswimon-
¢usnueckrx 3QQPeKkToB B BaKyyMe B IpuOOpax U yCTpou- Ta Ha IpakTH4e- (paboT B CPOK, |HEeHHe pa-
CTBaxX BaKyyMHBIX CHCTEM; OCHOBHBIC BaKyyMHbIE CBOMCTBA |CKHMX 3aHATHSIX |HpenycMoT-  |OOT B CPOK,
MaTepuaoB, MPUMEHIEMBIX /ISl BAKYYMHBIX CHCTEM 000pY- peHHBIH B pa-  |[mpenycmoT-
JIOBAHMS 3JIEKTPOHHOW NPOMBIIIIIEHHOCTH; IPUHIIMIT JICH- 60ounx npo- PEHHBII B
CTBUA TEXHUYCCKUX CPCACTB JIJIA CO3AaHUsA, TOJACPKAHNUA U rpaMmax pa60lmx
U3MEpEeHNs BaKyyMa B pabodeM o0beMe 000pyAOBaHHS HIIEK- porpam-
TpOHHOﬁ IIPOMBIIIJICHHOCTH, OCHOBHBIC NICTOYHUKU HAYYHO- Max




TEXHUYECKOH MH(OpMALIK 10 CBOMCTBAM I'a30B MPU HU3KUX

JTABJICHUSX ¥ (PU3HKO-XUMHYECKUM IMPOIecCaM Ha MOBEPXHO-

CTH TBEPJIBIX TEJ; HCTOUHUKH HAYYHO-TEXHUUCCKON HHPOP-

Marmu (KypHaJbl, CaiTel THTEpPHET) MO JIeMEHTaM BaKyyM-

HBIX CHCTEM U BaAKYYMHBIM TEXHOJIOTHSIM;

YMeTh HUCIOJIB3Ys CIIPAaBOYHBIC MaTepUalibl, BHIOMpATh Baky-|Pemenue cran- |[IpomemMon- 3amauu He
YMHOE TEXHOJOTMYECKOe 00OPYIOBaHHE MPH MPOCKTUPOBA-|TapTHBIX MPaK- |CTPHUPOBAH pEIIeHBI
HUM U TPOM3BOJICTBE M3CIUI ICKTPOHHOU TEXHHUKH, 000C-|THYECKHX 3a/1a4 |BEPHBIN X011

HOBAaHHO BBIOMPATh METO/bI 00PaOOTKU MOBEPXHOCTEH MaTe- pelIeHUs B

PHAJIOB U CTPYKTYP MHKPOAIIEKTPOHHKH; TIPOBEPATH PabOTO- OOJNBIINHCTBE
CIOCOOHOCTh JeTayieil B MPOM3BOJICTBE BaKyyMHOTO TEXHO- 3ajaq

JIOTUIECKOT'0 000PYIOBAHHS;

BJIajIeTh HaBbIKAMU MOWCKAa HHpOpMAaIMu O TexHudeckux |Pemenue npu- |[Ipogemon- 3agaun He
napaMeTpax BbICOKOBaKYYMHOTO 000pYIOBaHHS [UIsl UCIIOJb-|KIIAJHBIX 33/1a4 |CTPUPOBaH peLIeHbI
30BaHUSl B TEXHOJOTHMU MPOHM3BOACTBA MHUKPOIJICKTPOHHBIX |B KOHKPETHOW  |BepHBIil X0

W3/IeJINi; METOJAMHU pacieTa U BhIOOpa MapaMeTPOB BBICOKO-|PEeMETHOH pelieHus B

BaKyyMHBIX TEXHOJOTMYECKUX MPOIECCOB ISl MPOM3BOACTBA|00IaCTH OOJNBIINHCTBE

00BEKTOB MUKPOIJICKTPOHUKH 3agaq

7.1.2 JTan npoMeKYTOYHOI0 KOHTPOJISI 3HAHUM
Pe3ynbTaThl MpOMEKYTOUHOIO KOHTPOJIS 3HAHUM OLIEHUBAIOTCA B O CEMECTpE
Uit ouyHOU ¢dopMbl oOydeHus, B 9 cemecTpe sl 3a09HOM (POpMBI OOyUYEHHS IO
NBYXO0aJIbHOM CHCTEME:
«3a4TEHO»
«HE 3a4TCHO»

Komne- Pe3yabTathl 00yueHusi, XapaKkTepu3yomue Kpurtepuu 3auTeno He 3a-
TeHI U c¢()opMHPOBAHHOCTH KOMIIETEHMH OLlCHMBAHMSA YTEHO
IIK-2 |3HaTh OCHOBBI (pU3HMKM BaKyyMma; MPUHIUIIEI KCIOIb30Banus (usu-|Tect Brimonne- |Bemmosnne-
yeckux 3¢ ¢eKToB B BakyyMe B NpUOOpax M YCTPOMCTBaxX BaKyyM- HHE TeCcTa |Hue MeHee
HBIX CHCTEM; OCHOBHBIC BaKyyMHbIE CBOMCTBa MaTepHajoB, IPHMe- Ha 70 — 70 %
HSEMBIX Ul BAaKYyMHBIX CUCTEM O0OpYJIOBaHHMS 3JIEKTPOHHOH Mpo- 100 %
MBIIIIEHHOCTH; TIPUHIMI AEHCTBUSI TEXHUYECKUX CPEACTB VIS CO-
3[aHus, TOJAEpKaHNs W W3MEPeHMs] BaKkyymMa B pabodeM oObeme
000pyIOBaHUSI JICKTPOHHOH NPOMBIIUICHHOCTH; OCHOBHBIE HCTOY-
HUKHM Hay4YHO-TEXHMYECKOW MH(OPMAIMK 10 CBOICTBaM Ta3oB IPH
HU3KHMX JaBJICHUSAX M (PU3MKO-XMMHUYECKHM IIPOIecCaM Ha ITOBEpX-
HOCTH TBEpJIbIX TeJ; UICTOYHUKH Hay4yHO-TeXHHUYEeCKOil nHdopManuu
(xypHaubl, caiiTel VIHTEpHET) MO 2JIeMEHTaM BaKyyMHBIX CHCTEM H
BaKYYMHBIM TE€XHOJIOTHSIM;
YMeTh HCHOJIB3Ysl CIIPaBOYHBIE MaTepHaibl, BbIOMpaTh BakyyMmHoe|Tect Beimosnne-  |BeimosnHe-
TEXHOJIOTHYECKOe 000pYJOBAaHKE TP ITPOEKTUPOBAHUH U IPOU3BOI- HHE TeCcTa |Hue MeHee
CTBE M3JIEJIUI DIEKTPOHHOW TEXHWKH; 0OOCHOBAHHO BBIOMpATH Me- Ha 70 — 70 %
TOABl O0OpabOTKM MOBEPXHOCTEH MaTepuaioB M CTPYKTYP MHKpPO- 100 %
AIEKTPOHUKH; TIPOBEPATH PAOOTOCMIOCOOHOCTh JIeTaNel B TPOU3BO/I-
CTBE BAKYYMHOTI'O TEXHOJIOTHUECKOT0 000pYI0BaHHUS;
BJIa/IeTh HAaBBIKAMH IOMCKA MHPOPMAIMK O TeXHHUYeCKHX napamet-|Tecr Beinosine-  |BoimosnHe-
pax BBICOKOBaKyyMHOT'O 0OOpYIOBaHMS Ul MCHOJB30BaHUS B TEX- HHE TecTa |Hue MeHee
HOJIOTUHM TPOM3BOJICTBA MHKPOIJIEKTPOHHBIX H3/ENUI; METOIaMHU Ha 70 — 70 %
pacdera W BbIOOpa HapaMeTpOB BBICOKOBAKYYMHBIX TEXHOJOTHYE- 100 %
CKHX IPOLIECCOB JUISl NPOU3BOJICTBa O0OBEKTOB MUKPORJIEKTPOHHKH

7.2 IlpumepHbIA NMepedyeHb OLEHOYHBIX CPeACTB (THIOBbIE KOHTPOJIbHbIE
3aJaHNsl WIH UHbIe MaTepuaJjibl, HeO0X0AUMBbIE JJis1 OLEHKU 3HAHMH, YMEHMI,
HABBIKOB M (MJIM) ONBITA AeSITEJIbHOCTH)

7.2.1 IlpumepHbIii epevYeHb 3aJaHUIH IS IOATOTOBKH K TeCTUPOBAHUIO




. Cpenuss njmHa CBOOOTHOTO MyTH MOJIEKYI raza. [loHATHe 0 CTeneHAX BaKyyMay
1. A<<dC.B;

2. A=dB.B;

3. A<dH.B.

. TemmonpoBOIHOCTH Ta30B, 3aBUCUMOCTh OT PEKUMOB TCUCHUS Ta3a:
1. Q=constP — B.B;

2. Q=const— C.B;

3. Q =const/P— H.B.

. 'paHUIIBI PEKUMOB TCUEHUS ra3a:
1. P<PBs— Bs3K.;

2. P<PH,,;— BM3K.;

3. P<P<PH,BB— MOIL- BI3K.

. @usnueckas aacopOIus Ta30B U MapoB:

1. moryomeHne MOBEPXHOCTHIO TBEPIOTO TEIA;
2. TOrJoIEeHue 00bEMOM TBEPAOTO TENa;

3. dYacTu4HO oOpaTuMa.

. [TapocTpyiiHble BHICOKOBaKyyYMHBIC HACOCHI, MEXaHNU3M OTKAYKH:
1. axpcopOums ra3os;
2. nuddysus razos;
3. HMOHU3AIMUs T'a30B.

. DneKTpohU3nIECKHe CPECTBA OTKAYKH:
1. muddys3us ra3os;

2. copOIus ra3os;

3. CcKaTue rasos.

. CriocoObI 0YMCTKH JeTaleil BAKYYMHBIX CUCTEM:
1. oOe3raxxuBaHHe MPU BHICOKON TeMIIEpaType;
2. WOHU3AIIUA Ta30B;

3. copOuus ra3os.

. TennoBsle BAKYyMMETPBI, HYDKHUH NPEIe:
1. TemnooTBOJ MO KOPIYCY U U3ITyUCHHE;
2. WOHM3AIH I'a30B;
3. muddy3us ra3os.

. DJNeKTPOHHBIE HOHU3AI[MOHHBIE BAKYYMMETPbI, IPUHIIUI PaOOTHI:
1. copOmus ra3os;

2. WOHHM3ALUS ra3oB;

3. TEeIUIOMpPOBOIHOCTH T'a30B.

10. I'a30npOHNUIIAEMOCTh MAaTEPUAIIOB ONIPEICIISETCS:
1. xoadduueHTOM TErI0NPOBOIHOCTH Ia30B;
2. muddysueit Ta30B uepe3 CTEHKY;

3. HOHM3alMel ra3os.



7.2.2 IlpumepHbIi NepeyeHb 3aaHNI /151 pellleHUs CTAHAAPTHBIX 32124

1. PaccuuTaTh IpOBOAMMOCTH TpyOompoBoaa /s Bo3ayxa d = 3,2 cm npu temnepatype T =
293 K ans Py = 5-10% [a, P2 = 1 ITa, P3 = 6:10~* Ia.

2. PaccrosiHue Mexay ucnaputeneM U moanoxkoil d = 30cM. onmpenenuTh JaBieHUE MpU
KOTOPOM HY>KHO MPOBOJUTH MPOLECC HAIBUICHUS YTOOBI PEXKUM TEUEHUS Ta3a ObLI MOJEKYIISIPHBIM.

.3. Bri6Gparh 0cHOBHOI Hacoc eciu Prpey = 5-107, cymmapHblii oTok raszoBsiaeneHus Qmax
=110~ m%/c.

4. Paccuntath CyMMapHbIil MOTOK ra3oB, MPOHUKAIOUIUN Yepe3 PEe3HHOBBIM YIIIOTHUTENb
Mapku 7989, nMeromuii mIomaas 72 cM2, TOMUHON 1 ¢M IIpH KOMHATHOM TeMIepaType.

5. Ompenenuth OBICTPOTY OTKAYKKM BCIOMOIAaTEIbHOTO HAcoca Ui BBICOKOBAKYYMHOTO
Hacoca H-2T.

6. Onpenenmuth 00beM (popOaimona npu padore ocHoBHOTO Hacoca H-2T (Puaws =13 Ila),
ecnu ObICTPOTa OTKAYKH BCIIOMOTATENILHOTO HAacoca paBHa 6 Ji/c.

7. Onpenenutb Bpemsi, HEOOXOIUMOE IJi1 OTKAUYKH BaKyyMHOU KaMepbl, H3TOTOBJICHHOM U3
HEpIKABEIONIEH CTaJIH, TIONIAbIo cTeHOK 0,3 M2, pe3HHOBOTO YIUIOTHUTENS MapKu 7889 II0Imanso
50 cm?. DddexTuBHAS GBICTPOTA OTKAYKM BAKYYMHOM crucTeMsl 10 1/c.

8. PaccunraTth MOTOK ra3oB, UG GYHAUPYIOMNX U3 aTMOC(Ephl B BAKYYMHYIO Kamepy 4epe3
CTEHKY M3 HepKaBeIOIIHil cTamy TommuHoi 2,5-107° M, mnomassio 1-10-2 M2, TemmepaTypa CTEHKH
1000 °C.

9. PaccuntaTh MPOBOJUMOCTH IO BO3AYXY JIEKTPOMArHUTHOTO KJAllaHa ¢ pa3MepoM Ipo-
XOJHOro ceyeHus 3,2 cM, JHOoM 120 cM pu MOJIEKYJISIPHOM T€YEHUU Ta30B.

10. BEIIONHUTE TIPOEKTHBIN pacueT BAKYyMHOU CHCTEMBI, €ClU Prpey = 1-1072 Ia, anurens-
HOCTH HPeJBAPUTENHHON OTKAUKM 5 MUH, MAKCHMAIbHBIA MOTOK ra3oBbiaeneHus Qmax = 6-1074
MTTa/c, 06beM paboueii kamepsl 80 1.

7.2.3 IlpuMepHBIii IepeveHb 3aJaHUI ISl pellleHUs NPUKJIATHBIX 32124

1. Omnpenenuts naBiaeHHe JUid MPOBEAEHUS Mpoliecca IpU MOJIEKYISIPHOM TEUEHUH ra3oB Mpu

3agaHHoM d

CornacoBaHue HacocoB. PacueT XxapakTepUCTUK BCIIOMOTaTEIbHBIX HACOCOB.

Br160op ocHOBHOTO Hacoca

[IpyHIUNHATEHAS CXeMa BEICOKOBAKYYMHOI cucTeMsl TipH Py, > 107 Ta.

[IpMHIMNHATBHAS CXeMa CBEPXBBICOKOBAKYYMHOI cucTeMbl TIpH Py, < 107 ITa.

[TpuHIMNIMaIbHAS CXEMa CBEPXBBICOKOBAKYYMHOM CHUCTEMBbI 0€3MacisiHOW OTKAayKd C MpHU-

MEHEHHUEM 3alUTHOTO BAKyYMHOTO KJIallaHa.

Cxema yCcTaHOBKM MarHeTpOHHOT'O pPacHbUIUTENbHON CHCTEMBI HEMTPEPHIBHOTO JIEHCTBUS

8. Kak n3MmeHseTcst mpoOHUIIaeMOCTh 3JIEMEHTOB BaAKYYMHOM CUCTEMBI «BaKyyM B BaKyyMe» OT
JIABJICHUS B 3aIIUTHOM BaKyyMHOM KOJIITaKe?

9. OmnpenenuTs pazdopoc TONMUHBI TUIEHKH 110 TUAMETPY TUIACTUHBI €CIIU AUaMeTp TIacTUHbI d
paccTosiHuEe MEXy MOAJI0KKON U HCTIapuTesieM h JIsl TOYeYHOTo U MJII0CKOr0 UCTOYHHKA.

10. C xakoil 1enbio MPUMEHSIOTCSI HU3KOTEMIIEpaTypHbIe JIOBYIIKA B BHICOKOBAKYYMHBIX CH-
cTeMax, IPUHITUI KOHCTPYKIIUH JIOBYIIEK ?

oM wWN

~

7.2.4 IlpumepHbIH NIepevYeHb BONPOCOB /ISl MOATOTOBKHU K 3a4eTy

1. Tlonstue o0 maeanbHOM rasze. JlaBjieHHWe M IUIOTHOCTH ra3a. 3aKOHbI MJCAbHBIX Ta30B.
VYpaBHEHHUE COCTOSIHUA UAEATBHOTO U PEaTbHOTO rasa.

Pacnipenenenuie MoseKy raza o CKOpOCTsIM.

Cpennss nnrHa cBOOOJHOIO IMyTH MOJIEKy ra3a. [loHsATHe 0 cTeneHsx Bakyyma.

Pacuer niuHbI cBOO6OAHOTO MpoOera NpH 3alaHHOM JIaBJIeHUH U pa3Mmepe d.

o



19.

20.
21.
22.
23.
24.
25.
26.

217.
28.
29.
30.
31.
32.

33.
34.

35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.

Yucno MOneKyl, yaapsromuXcsi O MOBEPXHOCTb, UX CPEIHSSA DHEPIHs U 3aHUMAacMblii UMU
00BeM.

Bs3zkoctb razos.

Huddysus B razax.

TermIonpoBogHOCTH ra30B.

I'paHnLIBI PEKMMOB TEUEHHUS rasa.

. IIpoBotMMOCTE TPYOOIIPOBOAA IPH PA3IMYHBIX PEKUMaX TCUCHUH rasa.

. IIpoBOAMMOCTH OTBEPCTHS MTPU BA3KOCTHOM M MOJICKYJIIPHOM T€UCHHH Ta3a.

. OcHOBHOE ypaBHEHHE BaKyyMHOW TEXHHKH.

. CopO1LIMOHHBIE SBICHHUS.

. lcnapenue u KOHICHCAIHS.

. AnicopOuus ra30B U Mapos.

. PacTBOprMOCTB ra3oB U ra3ocojiep>kaHue B TBEPBIX Telax.

. Anddy3us ra3oB B TBEpABIX TeJIax M ra30MpOHUIIAEMOCTb MaTEPHAJIOB.

. Pacder mauMTeNbHOCTH OTKAa4KH MPU KBAa3UCTAI[MOHAPHOM TEUYEHHMHU Ta3a M IOCTOSIHHBIX Ta-

30BbIICJICHUU U HATEKAHUU.
MeToapl U3MEPEHHUs MOJHOTO JAaBJICHUS Pa3peKeHHOTo rasza. JKuakocTHele U aedopMaliu-
OHHbIE BaKyyMMETPBHI.

TemoBbie BAKYYyMMETPHI.

DNEKTPOHHbIE HOHU3ALMOHHBIE BAKYYMMETPHI.

MarHuTHbI€ 3IeKTPOPa3PAIHbIE BAKYYMMETPHI.

MeTto/1bI U3MEpPEHUs OTOKA PA3PEKEHHOTO rasa.

Metopl Teuerckanus. ['anoreHHslii U My3bIPbKOBBI METOIBI.

Macc-crieKTpOMEeTpUYECKUI METO T€UEHCKAHUSI.

OcHoBHBIE TTapaMeTpbl U XapaKTEPUCTUKU BaKyyMHBIX HacocoB. Knaccudukaius BakyyM-
HBIX HACOCOB 110 IPUHLIUITY U 00JIaCTH JIEHCTBUS.

MexaHnnyeckue BaKyyMHbIE HACOCHI C MACIISIHBIM YIUIOTHEHHEM.

ITapocTpyiiHbIE BBICOKOBAKYYMHBIE HACOCHI.

BakyyMHBbI€ TOBYIIIKU: MEXaHUYECKHE, HU3KOTEMIIEpaTypHbIE, aICOPOLIMOHHBIE.
DneKkTpohU3NIECKre CPEeICTBA OTKAUKH.

Kpuorenunsle cpeicTBa OTKauKH.

Marepuansl 1715 BAKYYMHBIX CUCTEM: METaJlIbl, CTEKJIA, KEpaMHKa, OpraHMuecKue Ma-
TepUabI.

CnocoObl OYHMCTKH JieTallell BAKYYMHBIX CUCTEM

Oco0eHHOCTH HEpa3beMHBIX BaKYYMHBIX COCJUHEHUI: NasHbIE U CBApHBIE COEIMHEHUS; CO-
IJ1aCOBaHUE PA3HOPOIHBIX MATEPHAIIOB; YIIJIOTHUTEIH.

BakyyMHBIe cCTeMBI: OCHOBHBIE TPEOOBaHUS U TUIIOBBIE cXeMbl. [IpHHIINUI TOCTPOCHUS.
CornacoBanue HacocoB. Pacuer XxapakTepUCTHK BCIIOMOTaTeIbHBIX HACOCOB.

PacueT xapakTepuCTHK U BBIOOP OCHOBHOT'O HAcoca MpH 3a/laHHbIX MPeJIeIbHOM JaBJICHUH U
CYMMAapHOM Ia30BOM IIOTOKE.

Mertonuka pacuera CyMMapHOIO ra30BOro IOTOKaA.

Meroanka pacuera oobema popBaKyyMHOT0 OajuioHa.

BakyyMHbIe cUCTEMBI TEPMOBAKYYMHOI'O HAIBUICHHUSI TOHKHUX TJICHOK.

Ucnaputenn. OtkadanHas cuctema. Beioop maTepuaios.

MHorocnoitHble miaeHkH. PacueT TonmuHbl 1 pa3dpoca TOMIIUHBI IEHOK.

MarHeTpoHHbI€ paclbUIUTEIbHBIE CUCTEMBI HAbIIICHHS TJIEHOK.

HanbuieHne MHOTOKOMIIOHEHTHBIX MJICHOK.

OrneHKa YMCTOTHI HAIIBIJICHUS! CJIOEB.

Pacuer KOHIEHTpalMu 4YacTUI[ OCTaTOYHOTO rasza, aJCOpOMPOBAHHBIX MOBEPXHOCTBIO U
BHEJJPUBILUXCS B MPOIIECCE HATIBLIICHUS.



7.2.5 IlpumepHbIi NIepevYeHb BONPOCOB /ISl MOATOTOBKH K IK3aMeHY
He mpexycMoTpeHO ydeOHBIM TUTAaHOM.

7.2.6 MeTOIlI/IKa BBICTABJICHHUS OCHKH IPHU MPOBEACHUN HpOMe)l(yTOqHOﬁ
arTrecranmmn

[IpomexxyTouHast aTTecTals MPOBOJUTCA 1O TECT-OMIIeTaM, KaX bl U3 KOTO-
PBIX COAEPKUT D BOMPOCOB U 3a7auy. KakIplil mpaBUIIbHBIA OTBET HA BOMPOC B TECTE
orieHuBaeTcsi 1 Ganmom, 3ajaya oleHUBaeTcs B O O0awioB. MakcuMaabHOE KOJUYe-
cTBO HaOpaHHbIX OamoB — 10.

1. Ouenka «He 3auTeHO» CTaBUTCS B ciydae, €Clid CTYJEHT HaOpan MeHee
7 GaioB.

2. OmneHka «3a4TeHO» CTaBUTCS B CiIydae, €Cld CTyICHT HaOpasl oT 7 10
10 Gamos.

[Ipy mony4yeHUH OLICHKU «3a4TEHO» TpeOyemble B paboueld mporpamMme 3Ha-
HUS, YMEHUS, BIAJCHUAS IO COOTBETCTBYIOIUM KOMIETCHIIMAM Ha MPOMEXKYTOUYHOM
3Tare CYUTAIOTCS TOCTUTHYTHIMHU.

7.2.7 IlacniopT OLEHOYHBIX MATEPHAJIOB

Ne Kontpoampyemsie pazaensl Konx konTposupyemoii HaumenoBanue

n/ (TeMBbI) AUCHUTITTHHBI KOMIIeTeHIIUH OLICHOYHOI0

1 (W1u ee yacTn) cpeacTnBa

1 | ®usuka pa3pexeHHBIX Ta30B. B3aumo- ITK-7 TecT, ycTHBIN onpoc,
JEMCTBHE ra30B C TBEPABIMU TEJIaAMU 3auer

2 | TeopeTrueckre OCHOBBI ITpoIIecca OT- ITK-7 TecT, ycTHBIN onpoc,
Kaukd. TeXHUKa NMOJIy4eHHsl BaKyyMa 3auer

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

3auer

4 | Bakyymnsble cuctemsl. [Ipunnun no- ITK-7 TecT, ycTHBIN onpoc,
CTPOECHHUS 3auer

5 | BakyyMmHbIe cuCTeMBI 17151 HAITBIJICHUS [1K-7 TecT, ycTHBIN omnpoc,
TOHKHUX IJIEHOK 3auer

7.3. Meroguuyeckue MaTepHuaJibl, ONpeleJsiOIINe MPOUeIypPbl OLlEHHBA-
HHS 3HAHMH, YMEHHH, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH

TecTupoBaH#e OCYyIIECTBIACTCS, MO0 MPU TMTOMOIIN KOMITBIOTEPHON CHUCTEMBI
TECTUPOBAHUS, TUOO C UCIOJIb30BAHUEM BBIJIAHHBIX TECT-3aJaHU Ha OyMa)KHOM HO-
curene. Bpems tectupoBanus 30 MuH. 3aTeM OCYILECTBIAECTCS MTPOBEPKA TECTa Mpe-
MojiaBaTesieM M BBICTABIICTCS OIIEHKA COTJIACHO METOIMKE BBHICTABJICHUS OIEHKH TIPU
MPOBEJICHUU MPOMEKYTOUHON aTTECTAIUH.

Periennie craHmapTHBIX 3ajlad OCYIIECTBISETCS, JTMOO MPU MOMOIIM KOMITbIO-
TEPHON CUCTEMBI TECTHUPOBaHUsA, JIMOO C MCIOJIBL30BAHUEM BBIJIAHHBIX 3a7a4 Ha OYy-
Ma)XHOM HocuTesie. Bpems pemenns 3amad 30 MuH. 3aT€M OCYIIECTBIISIETCSA MPOBEP-



Ka penieHus 3ajlady NpernojaBaTeyieM U BBICTaBJISETCS OIIEHKAa, COTJACHO METOJUKE
BBICTABJICHUS OIIEHKH IPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTAIINHU.

Pemenne mpuKIamHBIX 3a/1ad OCYIIECTBISIETCS, TUOO TIPH MOMOIIHA KOMITbIO-
TEPHOW CUCTEMBI TECTUPOBAHMS, MO0 C MCIOJHb30BAaHUEM BBIJAHHBIX 3a7a4 Ha Oy-
Ma)KHOM HocuTtene. Bpems pemrenus 3amad 30 MuH. 3aTeM OCYLIECTBIISIETCS POBEP-
Ka peuieHus 3aJad NpernojaBaTesieM U BBICTABJISETCS OLIEHKA, COTJACHO METOJIUKE
BBICTABJICHUS OIIEHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTAIINHU.

8 YYEBHO-METOANYECKOE U HTH®POPMALIMOHHOE
OBECIIEYEHME JUCIIUITJINHBI
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«JIEKTPOHMKA W HAHOIEKTPOHHMKA» (Mpodpuib «MHKPO03JIEeKTPOHMKA U TBEPAOTEIbHAA
3JIEKTPOHUKA») 32049HOi (popmbl 00yuenusi [Dnexktpornsiii pecypc] / ®I'bBOY BO «Boponex.
roc. TeXH. YH-T», Kad. MOIyIpOBOHUKOBOM AIIEKTPOHUKHU M HAHOAIEKTPOHHKH ; cocT.: E.IT. Huxko-
naeBa, C.O. Hukonaesa. - Boponex: BopoHeKCKuid ToCyJapCTBEHHBIN TEXHUYECKU YHUBEPCUTET,
2019. - DnexTpoH. TekcToBbIe U rpad. ganubie (1,1 MO). (Ne 64-2019)

8.2 Ilepeyenbs MH(OPMALMOHHBIX TEXHOJOIMH, MCIOJb3YEeMbIX IPH OCY-
IIEeCTBJICHUM 00Pa30BaTEJIbHOI0 NPOLEcca MO0 JUCHMILVIMHE (MOIYJII0), BKJIIOYAs
NepevYeHb JHMIEH3MOHHOI0 NMPOrpaMMHOIO odecneveHus, pecypcoB umHpopma-
LMOHHO-TEJIEKOMMYHUKANUOHHOM ceTn «AHTEepHET», COBpeMEeHHBIX Npodeccu-
OHAJIbHBIX 023 JaHHBIX U MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

IIporpamMHoe ofecrieyeHne KOMIbIOTEPOB AJIsl CAMOCTOSITEILHOM M Ay AUTOPHOIi padoThI:
— Onmnepanuonnsie cuctemsl cemeiictea MSWindows;
— Ilaker opucusix nporpamm LibreOffice;
— IIporpamma npocmotpa ¢aitnoB WinDjview;
— TIporpamma mpocmotpa ¢aitnos popmara pdf Adobe Acrobat Reader;
— MHurepner-6paysepsl Mozilla Firefox, Google Chrome;
— Maremarnueckuii maker MathCad Express, Smath Studio;
— Cpena pazpabotku Python;
— Cucrema ympasienus kypcamu Moodle;

Hcnosb3yemble 3JIeKTPOHHBIE 0H0JIMOTEYHbIE CHCTEMBbI:

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

— VYuuBepcurterckas oubimoreka oniaiin: http://biblioclub.ru/;

— OBC U3narensctBa «JIAHDbY, B TOM uncine k komnekuusam «HXeHepHO-TEXHUYECKUE
Haykmy», «®usukay: http://e.lanbook.com/;

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

— HayuHas diekTponHas oubnmoreka eLIBRARY.RU: http://elibrary.ru/.

HNHpopmManoHHBbIE CIPABOYHbIEC CUCTEMBbI:
— mopral (eaeparbHbIX TOCYIapPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BHICIIIETO 00pa3o-
Banus: http://fgosvo.ru;
— eIMHOE OKHO JIoCTyma K o0pa3zoBaresibHbIM pecypcam: http://window.edu.ru/;
— OTKpBITHINA 00pa3oBarenbHblil pecypc HUAY MU®U: http://online.mephi.ru/;
— OTKpbITOE 0Opa3zoBanue: https://openedu.ru/;
—  (¢uunueckuii nHGOPMAITMOHHBIH opTat: http://phys-portal.ru/index.html
— TlIpodeccuonanbhbie cripaBouHbie cucteMbl « Texakcnept»: https://cntd.ru



http://www.iprbookshop.ru/68112.html
http://bibl.cchgeu.ru/provision/struct/
http://biblioclub.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://fgosvo.ru/
http://window.edu.ru/
http://online.mephi.ru/
https://openedu.ru/
http://phys-portal.ru/index.html
https://cntd.ru/

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

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

1. Jlekunonnasi ayauropusi 311/4, ykoMIuieKToBaHHas CHEIUATU3UPOBAHHON MEOEbI0 U
OCHAIIeHHasi 000pyIOBaHUEM /ISl JICKIMOHHBIX JIEMOHCTPAUNA: MyJIbTUMEANA-TIPOCKTOPOM, CTa-
[IMOHAPHBIM SKPaHOM, HA0OpaMH JEMOHCTPAaLIMOHHOTO 00opynoBaHus (yueOHbIi kopiryc Ne 4, pac-
II0JIO’KEHHBIN 110 ajgpecy: MockoBckuii nip., 179):

KOMIUICKT yueOHoM Mebenu: pabodyee MecTo mpemnoaaBaTelis (CTo, CTy);

paboune Mecta 00ydJaronIuXcs (CTOMBI, CTYJIbs) HA 22 YeloBeKa.

npoektop BenQ MP515 DLP;

skpaH ScreenMedia HaCTEHHBIH.

OTHETYUIUTEIb.

2. lucnuieiiHblii KJacc U MPOBEACHUS MTPAKTUYESCKUX 3aHATHI U CAMOCTOSATEIBHOM pabo-
Thl CTYJIE€HTOB, YKOMIUIEKTOBAHHBIN CIIENMATN3UPOBAHHON MEOENIbI0 M OCHAIEHHBIH MEePCOHANb-
HBIMU KOMIIBIOTEPAMH C JTUIICH3HOHHBIM ITPOrPAaMMHBIM 00€CIIEYEHUEM C BO3MOKHOCTBIO TTOIKITIO-
4yeHusl K ceTH «IHTepHeT» U TOCTYIOM B AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPELy
yHHBepcuteTa, aya. 209/4 (yueOnsrit kopmyc Ne 4, pacrioniokeHHbIH 1o aapecy: MOCKOBCKuUi mp.,
179):

KOMIUIEKT y4eOHOU MeOenu: pabodyee MeCTo mpenoaaBaTelis (CTo, CTy);

paboune Mecta oOyuarouuxcs (CTOJbl, CTy/bs) Ha 20 YeToBeK.

KOMITbIOTEp-cOopKa Kad.9;

kommbiorep B cocTtase: (H61/IntelCorei3/Ks/M/20" LCD);

KOMIIbIoTEp-cOopKa Kad.7;

KOMITbIOTEp-cOOpKa Kad.3;

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

KOMITbIOTEp-cOOpKa Kad.5;

KOMITbIOTEp-cOOpKa Kad.4;

KOMITbIOTEp-cOOpKa Kad.8;

KOMITbIOTEp-cOOpKa Kad.2;

KOMITbIOTEp-cOOpKa Kad.6;

KoMITbroTep-cOopka kad.10;

komil. B cocT: Cuct.6mok 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 (MOY.JIST)

[To muctuninue «BakyyMHas TEXHHKa» YATAIOTCA JIEKIHUH, TPOBOISTCS IPakK-
TUYECKUE 3aHATHUS.

OcHOBOI M3y4YeHUs] AUCUUILIMHBI SIBISAIOTCS JIEKIIMU, HA KOTOPBIX H3JIararoTcs
HauOoJiee CYIIECTBEHHBIC U TPYAHBIC BOIIPOCHI, a TAKXKE BOMPOCHI, HE HAIIEAIINE OT-
paxeHus B yueOHOMU JuTepaType.


https://old.education.cchgeu.ru/

[IpakTHdeckue 3aHATHS HAMPaBJICHBI Ha MPUOOPETCHHE MPAKTHUECKUX HABHI-
KOB pacueTa BRICOKOBAKYYMHBIX CHCTEM IO 3aJaHHBIM MapaMeTpaM. 3aHATHS TPOBO-
JATCS ITyTEM PEIIeHUsT CTAHIAPTHBIX M MPUKIIATHBIX 33/1a4 B Ay IUTOPHH.

Bonbimoe 3HadeHHME MO 3aKPEIUICHUIO W COBEPIICHCTBOBAHUIO 3HAHUN MMEET
caMocTosiTeNIbHasl paboTa cTyieHToB. MHpopmaiuio 000 Bcex BUAX CaMOCTOSTEb-
HOM pabOoTHI CTYICHTHI TIOJYYarOT HA 3aHATHUSX.

KoHTposs ycBOeHUST MaTepuaia TUCIUTLIUHBI MPOU3BOIUTCS TECTHUPOBAHUEM.
OcBoeHue NUCIUILIMHBI OIICHUBAETCS Ha 3a4eTe.

Bunx yueOHbIX
3aHATHI
Jlexuus Hanucanue koHcrekTa JeKIUi: KpaTKO, CXeMAaTUYHO, MOCIEAOBATEIbHO
(buKCHpPOBATh OCHOBHBIC IOJIOKECHUS, BBIBOJIBI, (OPMYITUPOBKH, 0000IIIeC-
HUS; TTOMEUYaTh Ba)KHbIE MBICIH, BBIICISTH KJIIOUEBBIE CJIOBA, TEPMHUHBI.
[IpoBepka TEPMUHOB, MOHSATUHA C TMOMOILBK SHUMKJIONEAUM, CIOBapeH,
CIPAaBOYHUKOB C BBIIMCHIBAHHEM TOJKOBaHMH B TeTpaap. OO03HaueHHe
BOIIPOCOB, TEPMHUHOB, MaTe€pHalia, KOTOPbIE BbI3bIBAIOT TPYIHOCTH, MIOUCK
OTBETOB B PEKOMEHIyeMOii uteparype. Ecium caMocTosTeNbHO HE yIaeT-
csl pazoOpaTbcs B Marepuaie, HeoOXoaumo c(hopMyIHpOBATh BOIPOC U
3a]aTh MNPEMNOo/IaBaTeNI0 Ha JEKIUU WK HA MPAKTUYECKOM 3aHITHH.
[Tpaktnueckue  |KoHcnexkTupoBaHue peKOMEHYyEeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
3aHATUA JIEKIIMH, OJrO0TOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCaM, IIPOCMOTP pe-
KOMEHlyeMoi1 JintepaTypsl. [IpocnymuBanne ayuo- U BUAEO3aIUCEN 1O
3aJJaHHOM TeMe, BBITIOJIHEHUE PaCUeTHO-TpapUUECKUX 3a/IlaHu, pelIeHre
3a]1a4 110 AJITOPUTMY.
CamocrosarenbHass |CamocrosTenbHas padoTa CTYAEHTOB CHOCOOCTBYET TIIyOOKOMY YCBOE-
paborta HUIO y4eOHOTO MaTepualia MU Pa3BUTHIO HAaBBIKOB caMooOpaszoBanms. Ca-
MoOCTOsATeNbHasl paboTa MpeanoaaraeT ciaeIyomnue COCTaBIsAI0IINE:
- paboTa ¢ TeKCTamMH: y4eOHHMKAMHM, CIPaBOYHMKAMH, JOTOJIHUTEIbHOU
JUTEPATypOi, a TaKKe MPOpadOTKa KOHCIIEKTOB JICKIHA;
- paboTa HaJ TEeMaMH JUIsl CAMOCTOSTEIbHOIO U3YUYEHHUS;
- yyacTue B paboTe CTyIeHUEeCKUX HAayYHBIX KOH(pEpEeHIINH, OTUMIIHa;
- IOATOTOBKA K MPOMEKYTOYHON aTTeCTAlIUU.

I[GHT@J'ILHOCTB CTyACHTA

HOI[]"OTOBKa I'oToBUTBECH K HpOMe)KYTO‘lHOI\/'I arrecTalunu CJICAYCT CUCTEMATUYCCKU, B
K HpOMe}I(YTOqHOﬁ TECYCHHUEC BCCTO CEMECTPA. WuTeHcuBHas noATOTOBKA JOJIXKHA HA4YaThCs HE
aTTeCTalinuu MMo3JHCEC, Y€M 3a MCCAL-II0JITOpa OO0 HpOMG)KyTO‘IHOfI aTTeCTaluu. I[aH—

HBIE Mepes 3a4eToM TpU JHS 3¢ (EeKTUBHEE BCEro MCMOJIb30BaTh AJIS IO-
BTOPEHUS U CUCTEMATU3ALMKU MaTepHaIa.
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