MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S
POCCHMCKOM ®EJNEPAILINA
®enepanbHOE rocy1apcTBEHHOE OI0/KeTHOe 00pa3oBaTeIbHOE yUpexKaeHHe
BBICHIETO OﬁpaSOBaHHSI
«BopoHexckuii rocy1apCTBEHHbIN TEXHUYECKUH YHUBEPCUTET

YTBEPXJIAXO
JlexaH bakynbTeTa paAHOTeXHUKH
Y AIICKTPOHUKH

/ B.A. He6onscun /
asrycrta 2021 r.

PABOYAS ITPOI'PAMMA
AUCUHILTHHBI

«OCHOBBI TEXHOJIOTHH DJIEKTPOHHOM KOMIIOHEHTHOM 0a3bI»

Hanpasyienue noarorosku 11.03.04 DineKTpoHUKA U HAHOIEKTPOHUKA

IIpoduabs MUKpPO3JIEKTPOHUKA U TBEPAOTEIbHAS IEKTPOHUKA

KBaiundukauus BbinyckHuka Oakanasp

HopmatusHblit nepnoa o6yyenns 4 rona / 4 roga u 11 mec.

®opma 00y4yeHuss 04Has / 3a09Has

I'op Hayasa noarorosxku 2018

ABTOp pOrpaMMsI A% T.I'. MenpmukoBa
H.o. 3aBenyromero xadeapoi

TIOJyIIPOBOJHUKOBON 3/IEKTPOHUKH

¥ HaHO3JIEKTPOHUKH A.B. Ctporonos
Pyxosoaurens OI1OIT A.B. ApceHTheB

Boponex 2021



HEJIA U 3AJAYA JUCIIUITJINHBI

1.1. Lean AUCHMILVIMHBI: TIOJIyYSHHUE YTIIyOJIEHHOTO MPO(ECCHOHATBFHOTO 00-
pa30BaHUs MO TEXHOJOTMU 3JIEKTPOHHONW KOMIIOHEHTHOM 0as3bl, MO3BOJISIOIIErO BbI-
MYyCKHUKY 00JIajaTh MPEAMETHO-CHECIMATU3UPOBAHHBIMU KOMIIETEHIIUSAMHU, CIOCO0-
CTBYIOIIIMMHU BOCTPEOOBAHHOCTH Ha PBIHKE TPYJa, 00ECIEUNBAIOIIETO BO3MOXKHOCTh
OBICTPOTO M CaMOCTOSATEIBLHOTO MPUOOPETEHUS] HOBBIX 3HAHWM, HEOOXOMUMBIX IS
ajanTalyy U yCHEHIHOW MPO(EeCcCCHOHANBHON NESITebHOCTH B OOJACTH MHUKPO- U
HAHORJIEKTPOHUKH.

1.2. 3axaumn oCBOCHUSI AUCHUILIMHBI. OCBOCHHE CTYACHTAMH KOMIUIEKCA TEO-
PETHUUECKUX U MPAKTUUECKUX 3HAHUMN, TTO3BOJISIOLIUX UM CBOOOAHO OPUEHTHPOBATh-
Csl B COBPEMEHHOM MPOMU3BO/ICTBE MOIYIPOBOIHUKOBBIX TPHUOOPOB U MHTETPATIbHBIX
CXEM.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Jucrummmaa 51.0.21 «OCHOBBI TEXHOJIOTHH 3JIEKTPOHHONH KOMITOHEHTHOM Oa-
3bD» OTHOCHUTCS K 00s13aTeIbHOM yacTu 0yioka b1 ydyeOHoro miana.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA
O AMCIUITVIMHE

[Tponecc nzyuenust tuCHUIUIMHB «OCHOBBI TEXHOJIOTHU AJICKTPOHHON KOMITO-
HEHTHOM 0a3bl» HarmpaBJIcH Ha (OPMUPOBAHUE CICTYIOMIUX KOMIICTCHITUN:

OIIK-1: ctocoOeH MCcnonan30BaTh IOJOKECHUS, 3aKOHBI M METOJIBI €CTSCTBCH-
HBIX HayK U MaTEMaTUKH JIJIs1 PEIICHUS 3a1a9 WHKEHEPHOU JIEATEIbHOCTH;

OIIK-2: ciocobeH caMOCTOSITENNFHO TPOBOJIUTEH SKCIIEPUMEHTAILHBIE HCCIIe-
JIOBAHUS W MCTOJB30BaTh OCHOBHBIC MPHUEMBI 00pa0OTKH U MPEACTABICHUS MOTy4YeH-
HBIX JTAHHBIX.

Kommne- Pe3ynabTarhl 00yueHHsl, XapaKTepHU3yHOILIHe

TEHUM copMHPOBAHHOCTH KOMIIETCH UM

OIIK-1 |3HaTh MIMUPOKO UCMHOJIB3yEMBbIE TEXHOJIOTMUECKHUE ONEPALIMA U METO/IbI
MOOIEPALMOHHOI0 U3rOTOBJICHUS U3JEIUN TBEPAOTEIbHON JJIEKTPOHUKH;
YMeTb PacCUUTHIBATH (PU3UKO-TEXHOJIOTHYECKHUE YCIOBUSI IJIs POBEIEC-
HUSI OTZICJIBHBIX TEXHOJIOTUYECKHUX MPOLIECCOB IS MOJYUYEHHUS] aKTUBHBIX
Y TTACCUBHBIX 3JIEMEHTOB JICKTPOHHOM KOMITIOHEHTHOM 0asbl ¢ Tpedye-
MBIMU KOHCTPYKTUBHBIMH M JIEKTPOPU3NUECKUMHU IMapaMeTPaMu;
BJIAJIETh METOJAMH SKCIEPUMEHTAIBHBIX UCCIICIOBAaHUN TApaMETPOB U
XapaKTEPUCTUK MPUOOPOB U YCTPONCTB TBEPAOTEIHHOMN JIEKTPOHUKH.
OIIK-2 | 3HaTh PU3HUKO-TEXHOJIOTUUECKHE OCHOBBI MPOIIECCOB MPOU3BOJICTBA U3-
JEIUH DIEKTPOHHON KOMIIOHEHTHOM 0a3bl, 0COOCHHOCTH IIPOBEACHUS OT-
JEIIbHBIX TEXHOJOTMYECKUX ONEPaLINii;




yMeThb YCTaHABJIMBATh 3aBUCHMOCTh KOHTPOJIbHBIX TTapaMeTPOB TEXHOJIO-
THYECKUX OIEpaliii OT UX PEIKUMOB;

BJIaJieTh MECTOJMKaMH KOHTPOJIS M aHAJIM3a MPOIIECCOB AICKTPOHHOM
KOMITOHEHTHOM Oas3kbl.

4. OFBEM JUCIUATIJIMHBI (MOIYJIS)

O6Hlafl TPYOZOCMKOCTb JUCHUIIIINHBI «OCHOBBI TEXHOJIOTUH SHGKTpOHHOﬁ KOM-
ITOHCHTHOM 0a3bI» COCTaBIISICT 3 3aUCTHEIC CANHUIIBI.

PaCHpCI[CJICHHe TPYAOCMKOCTHU TUCHUILIINHEI 110 BUAaM 3aHATUM

Ounas ¢popma 00yueHust

Bun yueOHo# paboTh Bcero CemecTpsl
4acoB 6
AyauTopHbIEe 3aHATHS (BCETO) 50 50
B Tom uncre:
Jlexkuu 16 16
JlabopaTophsbie pabotsl (JIP) 34 34
CamocrosiTesibHas padoTa o8 58
By mpoMexyTOYHOM aTTECTAINK - 3a4ET + +
OO6mIas Tpy10€MKOCTh gac 108 108
3ad. e]I. 3 3
3aounas ¢popma 00yueHust
Bun yueOHOI paOoTh Bcero Cemectpsl
4acoB 7
AyAUTOpHbBIE 3aHATHS (BCEr0) 16 16
B Tom yucie:
Jlexmu 8 8
JlabopaTopHsbie pabotsl (JIP) 8 8
CamocrosiTesibHas padoTa 88 88
KoHntposnbHas pabota + +
Yacbl Ha KOHTPOJIb 4 4
By mpoMeXyTOYHOM aTTecTaluy - 3a4eT + +
OO0m1as Tpy10€MKOCTh yac 108 108
3a4. €11. 3 3

5. COJAEP’)KAHME JUCLHUTJIAHBI (MOLY.JIST)

5.1 Copep:xkaHue pa3aejioB IMCHUILIMHBI M pacnpeaejieHne TPYA0eMKOCTH

0 BH/IAM 3aHATHH




o4yHasi popma 00ydeHust

HawnmeHnoBanme TeMbl

Conepxanue pasjena

Jleknq

JIab.
3aH.

CPC

Bcero,
yac

CoBpeMeHHOE cOCTO-
SIHAC W TCHICHIHH
Pa3BUTHS TPOU3BOJI-
CTBa MOJYIPOBOJHHU-
KOBBIX TPUOOPOB U
nmcC

Bgenenune. Mukpo- u HaHOJIEKTpoHKKaA. BBoiHbIE OoHATHS. McTOpnye-
ckuit akckypc. [lomynpoBoHUKOBBIE TPUOOPHI. [ MOPUIHBIE HHTETPATHEHBIC
cxeMmsl. [ToynpoBoJHHKOBEIE HHTETpalIbHBIE cXeMBblL. [lepexos k Hu3Ko-
pa3MepHBIM CHCTEMaM

Mexannyeckas u
XHAMHKO-
MeXaHn4decKas oopa-
00TKa MOIYIIPOBO/I-
HHUKOB

OCHOBHBIE 3371a4H ¥ BUJBI MEXaHUYECKOH 00pabOTKU MOITYIPOBOIHHKOB.
Mertop! pe3aHus MOTYIIPOBOAHIKOBEIX CIIMTKOB Ha IUIACTHHBI M KPACTAII-
n61. CpaBHUTENNbHAS XapaKTEPUCTHKA Pa3IMIHbIX MeTo10B pe3anus. Llnu-
(oBanue ractiH. MexaHu3Mel UTHQoBaHus. OCHOBHBIC XapaKTePHCTHKU
nporecca IUMQOBaHUs. MeXaHU3MBI OIUPOBaHHs. POJIb XUMHYECKHX
HPOLIECCOB B IMOJIUPOBAHUH MOTYIPOBOAHUKOB. OCHOBHBIC XapaKTEPUCTH-
KU Ipoliecca MOJMPOBaHHUSL.

TexHoXUMHYECKHE
MPOLIECCHI TOATOTOB-
KH ITOJTyTIPOBOTHH-
KOBEIX IOJJIOXKEK
NMC. MeTtoabl Tex-
HOJIOTHYECKOTO KOH-
TPOJIA

Kunetnka u TepMOAMHAMHUKA XUMHYECKOTO TpaBieHUs. MeXaHU3MBbI XH-
MHUYECKOI'0 TPaBJCHUs. DIEKTPOXUMHUUECKasi U XUMUUECKasi TEOPUH CaMO-
PacTBOPEHHUS TOTYTPOBOTHUKOB. OCHOBHEIC TPABUTEIH JIJIsI KDEMHUS H
IIOJIyIPOBOJHUKOBBIX COETUHEHUH. ["a30B0€ BBICOKOTEMIIEpAaTypHOE TPaB-
nenne. MoHHO-Ia3MeHHass 00paboTka. MeXxaHUu3Mbl HOHHOM, HOHHO-
XUMHUYECKOH M TUIa3MOXHUMHYECKOH 00paboTkullepCcrieKTUBEI CUCTEM C
MarHeTpOHHBIM pacnbuleHHeMKOHTPOIIb KauecTBa MoBepXHOCTH. CBeieHHA
10 TEOPUH HAJSIKHOCTH U3JCIUI 3JIeKTPOHHOM TexHuKkH. Kiaccuduxanus
MIPUYUH OTKA30B TOJIYITPOBOAHUKOBBIX MpHuO0poB 1 UMC. AHanu3 npuduH
otka3oB. Bexon rogueix MC. IlepcrieKTHBHBIE TEXHOJIOTHIECKIE METOIBI B
nipousBojcTBe VC. TeHaeHuun pa3BUTHS TEXHOJIOTUYECKUX TPOLIECCOB
MHUKPO- U HAHODJIEKTPOHHKH.
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Husnexrpuueckre
ciou

TpebGoBaHUS K ANDTEKTPUUECKUM CIIOSM B TEXHOJIOTHH 3JIEKTPOHUKH.
IInenxn nuokcuna kpeMHUsL. KnHeTHKa TEpMUUECKOTO OKUCIECHHS KPeM-
HUA. 3aBUCHMOCTD TOJIIWHBI INIEHKH JUOKCHAA KPEMHHS OT BPEMEHH IIPO-
necca. Pu3ndecKkue Npoueccsl, COPOBOXKAAIONINE OKHCIEHHE. TeXHOTOTUs
TEPMUYECKOI0 OKUCIICHUS B CyXOM Kuciopoje. TexHomorus TepMuIeckoro
OKHCIICHUSI B mapax Bojbl. OKHCIEHHE BO BIaXKHOM Kuciopoze. JledekTsl,
BO3HMKAIOLINE IPH TEPMUUCCKOM OKHUCIEHUM KpeMHus. ITuponurudeckoe
OCaXKJICHUE TUOKCU/Ia KpeMHHUA. AHOJJHOE OKHUCIIEHUE KpeMHuUs. MeTo bl
OCaXKJICHUs AnoKcuaa KpeMHusd. [lapaMeTpsl npouecca OCakIeHUs U CBOM-
CTBa OKHCHBIX IICHOK.
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DnuTakcuanbHbIE
CTPYKTYPBI

MecTo 3MUTAaKCHANBHBIX MTPOLIECCOB B TPOU3BOJICTBE MOIYTIPOBOAHHKOBEIX
npubopos u UMC. Knaccuduxkarys smutakcuanbHbIX TPOLECCOB. JNHUTAK-
CHsl KPEMHUS U3 Ta30BOi (a3bl. OCHOBBI IPOLIECCOB MAaCCONEPEHOca U XU-
MHYECKOl KMHETHKH. JlernpoBaHue U aBTojiernpoanre. Beioop onrtu-
MaJbHOH TexHosoruu. OneHKa nmapaMeTpoB U 1eeKThl SMUTAKCHATBHBIX
CJIOEB, CTIOCOOBI KOHTPOJIS M yCTPaHEHNs. DIUTAKCUS U3 Ta30BOH (a3bl
coequuennii Tna AB® u TBepaBIX pacTBOPOB HAa MX OCHOBE. XJIOPUIHO-
runpuasbid, xnopuaaeii 1 MOC (MOXOII®) meroast. ['eTeposnurakcus.
TexHOIOTHS MOTyUYeHNS TOTYIPOBOJHUKOBBIX CBEpXpemnIeTok. XKuakodas-
Has sruTakcus. [lepcneKTHBBI pa3BUTHS IIpoliecca KUAKOCTHOH SITUTaK-
cur. MoneKkynsipHo-Jry4deBast anuTakcus. [[puMeHseMble CHCTEMbI U Xapak-
TEPUCTHKHU c0eB. TeHACHIINHN Pa3BUTHUSI SIIUTAKCHAIEHOM TEXHOJIOTUH
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Jlurorpaduueckue
MPOLIECCHI

Jlurorpadus. Pesuctel. Paspemaromast cnoco6HocTh. DoTonurorpadus.
DOTOPE3NUCTH 1 NX OCHOBHBIE XapakTepucTUKH. OCHOBHBIE omeparui (o-
TonuTorpadudeckoro nponecca. I[loaroroska nosepxuoctu. Hanecenue
pesucra. Tepmoobpadorka. CoBMelIeHre U SKCIIOHNpoBaHue. Bust do-
tomabnoHoB. [Iposinerne Gotopesucra. TepmoodpaboTka. Y naneHue
mackH. [lepcniekTrBHBIE MeTob! uTorpadun. ['mybokuit YO. BakyyMHblii
Y®. DnextponHast autorpadus. JuHa BOJHBI, CHCTEMbI CKAHUPOBAHUSL.
PenTrenosckas nmurorpadus. Penrrenoma6nonsl. MoHHO-Ty4YeBast TUTO-
rpa¢ust. CHHXpOTpOHHOE n3ny4eHue. CpaBHEHHE pa3peliaroleil crnocoo-
HOCTH TIPH Pa3JIMYHBIX JUTOTpadHIecKuX mponeccax. [IpenensHble BO3-
MOXHOCTH (pOPMHPOBAHHS HU3KOPA3MEPHBIX JIEMEHTOB MPH MTOMOIIH JIH-
TOrpadum.
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JlerupoBanue nomiy-
MMPOBOJHUKOB

Mecto anddy3MOHHBIX TPOLIECCOB B MOJTYIPOBOIHUKOBON TEXHOJIOTHH.
Kunernka npouecca auddysun. Mexanusmsl 1uddysun. Matematnueckne
OCHOBBI nporecca Aup Gy3un. MexaHuueckue HapsHKeHHs U Ae(EeKThI
pa3MepHOro HecooTBeTCTBHs. TexHonorus mporecca auddysuu. TexHomo-
THUYECKHE Pa3HOBUAHOCTH MUY Py3HOHHOTO NeTupoBaHus. JlehexTs! aud-
(Y3HOHHBIX CIIOEB, CIIOCOOBI MX OOHAPYKEHHUS U yCTpaHeHHUst. Bo3aMoxkHO-
CTH U EPCIEKTUBBI IPUMEHEHHS] HOHHOT'O JISTHPOBAHUS B POM3BOICTBE
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HNMC. OcHOBHBIE NPHHIMITBI U XapaKTEPUCTHKHU MPOIIECCa HOHHOTO JIETH-
poBanus. Pacnipenenenue npoberoB HOHOB B aMOP(HOH 1 MOHOKPHCTAJLIH-
4yeckoil MumeHu. Paguannonnsie nedextsl. MexaHn3mbl aMmopdu3anum
noBepxHOCTH. OTXKUT paMalOHHBIX fedekToB. TepMudeckuii u mazep-
HBIN OT’KUT. MeTO/bI aKTHUBAaUK puMecel. TexXHONIorust HOHHOTO JIETUPO-
BaHus. Jlokanm3anus noHHOTO JiernpoBaHust. CriocoOB! KOHTPOJISI NMIUIaH-
TUPOBAHHBIX CJIOEB.

8 |Merammu3aius INonsiTne omuyeckoro koHtakTa. OCHOBHbIE XapaKTEPUCTHKA OMHIECKHUX
KOHTAKTOB M UX BIMSHHE Ha ApaMeTPhl MOITYPOBOAHUKOBBIX IPHOOPOB U
HNMC. Metopl moTy4eHNsI OMHYECKUX KOHTAKTOB. BakyyMHbIE METOIBL.
XuMHUeckoe 1 AIEeKTPOXUMHUUecKoe ocaxieHne. Tepmokommpeccus. Me-
TOJMKA ITOJyYIEHNSI OMUYECKUX KOHTAKTOB B IUIaHApHOH TeXxHOJOTHH. MHO-| 2 - 8 10
TOCJIONHBIE KOHTaKTHBIE CHCTeMBI. [IprMeHeHre CHITNINI0B IepeX 0THBIX
MetaiuioB B KoHTakTax MIMC. ITnockne n 00beMHbIE BEIBOIBI M METOIBI UX
(opmupoBaHusi. MeTobI KOHTPOJISI KAUeCTBA OMUUECKUX KOHTAKTOB, ITyTH
TOBBIIIEHNUS HAJISKHOCTH KOHTAKTHBIX CHCTEM.
Hroro| 16 | 34 | 58 | 108
3a0uHas ¢popma o0ydyeHust
Ne | HammenoBanue JIab. Bcero
Conepxanue paszena Jlexn CPC
/11 TEMbI 3aH. qac
1 |CoBpemenHoe co- |BBenenue. Mukpo- 1 HaHOYJIEKTpOHHKA. BBoaHbIC TOHTHS. VIcTOpHYeCKUit
CTOSIHUE U TeHAEH- |3KcKypc. [TomynpoBoaHrkoBeie mpubopsl. [ mOpuaHbIe HHTETPAIBHBIE CXEMBI.
IuH pa3BuTHA 1po- |IlodynpoBOIHUKOBBIE HHTErpaIbHBIE CXeMBL. Ilepexo K HU3KOpa3MepHBIM 2 ) 10| 12
H3BOJICTBA MOy~ cucreMaM
TIPOBOTHHKOBBIX
nipudopos u UMC
2 |Mexanu4deckas u OCHOBHBIC 33J1a41 U BUJIbI MEXaHHUECKOW 00pabOTKH MOTYITPOBOIHUKOB.
XHMHKO- Mertonp! pe3aHus IOTYIPOBOAHUKOBBIX CIUTKOB HA IIACTHHBI M KPUCTAJIIBL.
MexaHuueckas 00- |CpaBHHTENIbHAs XapaKTepPUCTHUKA PA3INIHBIX MeTonoB pe3anus. [llnndosanne
pabotka momynpo- |mractuH. Mexann3mel o oBanus. OCHOBHBIE XapaKTEPUCTUKH MpoLecca 2 - 10 | 12
BOJTHHKOB nnpoBaHus. MexaHu3MBbl IOJIUPOBAHMS. PolIb XMMHYECKHX IIPOLIECCOB B
HOJIMPOBAHNH MOITYTIPOBOAHMKOB. OCHOBHBIE XapaKTEePUCTHKH ITpoIiecca Io-
JIMPOBAHMSL.
3 |Texnoxumuueckue |[KuHeTHka u TepMOJMHAMUKA XUMHYECKOTO TPaBICHUs. MeXaHU3MbI XUMHYe-
MIPOLIECCH MOATO-  |CKOTO TPaBJICHUS. DIEKTPOXUMHUIECKAsT H XUMHUIECKast TEOPUHU CaMOPacTBO-
TOBKH ITOJYIIPOBO/I- |peHUSI MOITYTIPOBOAHUKOB. OCHOBHBIE TPABUTEH AJISI KPEMHUS U TTOTYTIPO-
HUKOBBIX ITOJUIOXKEK |BOJTHUKOBEIX COeIMHEHNH. ['a30Boe BEICOKOTEMITepaTypHOE TpaBieHune. on-
HUMC. Metonsr HO-TUTa3MeHHast 00paboTka. MexaHu3Mbl HOHHOM, HOHHO-XUMUYECKON 1
TEXHOJIOTHYECKOTO  |IIa3MOXUMHYECcKOit 00paboTkullepcrieKTHBBI CUCTEM C MarHETPOHHBIM pac- 2 2 10 | 14
KOHTPOJIS nbuIeHneMKOHTpOITb KadecTBa MoBepXHOCTH. CBEACHHMS 110 TEOPHH HA/ISKHO-
CTH M3JEJNI SNIeKTPOHHON TexXHUKH. Kitaccudukanus mpuiuH 0TKa30B MOJy-
MPOBOJHUKOBBIX TprOopoB U UMC. AHanu3 npudrH 0TKa30B. BBIX0 TOTHBIX
HNC. IlepcrieKTHBHBIE TEXHOJIOTHUECKHE MeTO I B Tpou3BocTBe MC. Ten-
JICHIIMH PA3BUTHS TEXHOJOTHYECKHX MTPOIECCOB MUKPO- M HAHOYIIEKTPOHUKH.
4 |Auonextpuueckne |TpeOoBaHUS K TUIIEKTPUUESCKAM CIIOSM B TEXHOJIOTHH ANIEKTPOHUKHU. [IneHkn
ciou JIHOKcHIa KpeMHHs. KnHeTHka TepMHYeCKOTro OKHCIICHNST KpEeMHHMsI. 3aBUCH-
MOCTB TOJIIMHBI IVIEHKH TUOKCHIA KPEMHUSI OT BpeMeHH npouecca. Ousmue-
CKH€ IIPOLIECCHI, COMPOBOXKIAIOIIUE OKHCIEHUE. TeXHOIOTHs TePMUUYECKOTO
OKHCJIEHUs B CYXOM KHCI0poie. TeXHOIorus TepMUUECKOro OKUCICHUS B 2 3 10 | 15
napax Bojsl. OKHCIIeHHE BO BIAXKHOM KHcIopoje. JledekTsl, Bo3HUKaromme
IPU TEPMHUIECKOM OKHCIIEHUH KpeMHUA. [InponnTrieckoe ocakaeHne THOK-
cHa KpeMHUsI. AHOJJHOE OKHCIIEHHEe KpeMHHsI. MeTO bl OCaXKIeHUS THOKCHIa
kpeMHns. [TapameTpsl mporiecca 0CaxJeHHs ¥ CBOHCTBA OKHUCHBIX IUICHOK.
5 |OnurakcuansHele  |MecTo 3MUTaKCHATBHBIX IPOLIECCOB B IPOM3BOJCTBE MOJIYTIPOBOTHUKOBBIX
CTPYKTYpBI npubopoB 1 UMC. Knaccndukarys s3muTakcHaIbHBIX IPOLECCOB. DIMHUTAKCHUS
KpeMHUsI U3 ra3oBoii (a3bl. OCHOBBI ITPOLIECCOB MACCONEPEHOCA U XUMHUYe-
CKOM KHHETHKH. JIernpoBaHue u aBTOJIETUPOBaHKE. BBIOOp onTUManbHOM
TexHosnoruy. OneHKa mapaMeTpoB U Ae(eKTHl SIMUTAKCHATBHBIX CIIOEB, CIIO-
COOBI KOHTPOJIS M YCTPAHEHUsI. DTUTAKCHS U3 Ta30BOH (a3bl COSTHHCHUIH ) ) 12| 1

tuna ASB® u TBepbIX PaCTBOPOB Ha UX OCHOBE. XJIOPHIHO-THAPHIHBIH, XJI0-
punusiit 1 MOC (MOXOII®) metons!. 'ereposnurakcus. TexHomorus mnoiy-
YeHHMs1 TOJIyIPOBOIHUKOBBIX CBepxpenieTok. JKuakodasnas snurakcus. [ep-
CIEKTUBBI Pa3BUTHS IPOLIECCA XKUIAKOCTHOM AMUTaKCHU. MOJeKyIIpHO-
nmydeBas anuTakcus. [IpumeHsemble cuCTEMBI U XapaKTEePUCTUKHU cloeB. TeH-
JICHIIMY Pa3BUTHS SMHUTAKCHATBHON TEXHOJIOTHI




JIurorpaduueckue
MPOLIECCHI

Jlutorpadus. Pe3ucrtel. Paspematonias ciocooHocts. @otonmutorpadus. o-
TOPE3UCTHI M UX OCHOBHBIE XapakTepucTUKH. OCHOBHBIE onepanuy GoToIUTO-
rpaguyeckoro nporecca. IToaroropka noBepxHoctd. Hanecenue pesucra.
Tepmoobpaborka. CoBMelIeHHe U SKCIIOHNpoBaHue. Bunasl GpoTonrabmoHoB.
IIposiBnenue goropesucra. TepmoobpadoTka. Y nanenne macku. [lepcnex-
TUBHBIE MeTOIbI UTOrpadun. ['myGokuit Y®. Bakyymusiit Y®. DnexrpoHHas
ymrorpadus. JIMHa BOJHEL, CHCTEMbI CKAaHHPOBAaHUs. PeHTreHOBCKas JINTO-
rpa¢us. Perrrenomniabionsl. MorHO-my4eBas murorpadus. CHHXpOTPOHHOE
u3nnyyenune. CpaBHEHHE pa3pelIaoieil CocoOHOCTH MPH Pa3INYHBIX JIUTO-
rpaduyeckux npoueccax. [IpenenbHble BO3MOXXHOCTH (POPMHUPOBAHUS HU3KO-
pa3MepHBIX IEMEHTOB PH NOMOIIH JIUTOTpadHH.
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JlerupoBanue nomy-
IIPOBOJHUKOB

Mecto nudhy3nOHHBIX POLECCOB B MOITYNIPOBOAHMKOBOH TexHOIOTHH. K1I-
HeTyKka nporecca quddys3un. Mexannmsl quddysnun. MareMaTHaeckne oc-
HOBBI nporiecca updy3nn. MexaHndeckue HalpsDKEHHS B 1eeKThl pa3Mep-
HOro HecooTBeTcTBuUs. TexHonorus nporecca nuddysun. TexHonornueckue
pasHoBUAHOCTH AU (Hy3HOHHOTO JterupoBanus. Jledexrs! nuddHy3HOHHBIX
CJIOEB, CTIOCOOBI X OOHAPYKEHHS U YCTpaHCHUSA. BO3MOKHOCTH U MEpCIeK-
TUBBI IPUMEHEHUSI HOHHOTO JIernpoBaHus B npou3BoacTee UMC. OcHOBHBIE
NPUHIHITE ¥ XapaKTEePUCTUKH TIPoIiecca HOHHOTO JernpoBanus. Pactpenene-
HHE NPo0eroB HOHOB B aMOP(HOI 1 MOHOKPHCTAIUTNYECKOH MuIIeHn. Parua-
IHOHHBIE Ae(eKTsl. MexaHn3Mbl amopdu3anuu noBepxHocTH. OTXUT pagua-
IIMOHHBIX edekToB. TepMuueckuii ¥ ga3epHbIil OT)KUT. MeTOIbI aKTHBALIH
npumeceit. TexHoIorus: HOHHOTO JernpoBaHus. JIokanu3amuss HOHHOTO JIeTH-
poBaHus1. CocoOBI KOHTPOJISI UMITIAHTHPOBAHHBIX CIJIOEB.

15

Metanm3anus

Tlonarue omuueckoro koHTaKTa. OCHOBHBIE XapaKTEPUCTHKH OMUYIECKUX
KOHTaKTOB M UX BJIHMSHHUC Ha MapaMeTPhl MOJYNPOBOJHUKOBBIX IPHOOPOB U
HNMC. MeTozbl NOTy4eHUsI OMUYECKHX KOHTAKTOB. BakyyMHBbIE METOIBI.
XuMuyeckoe 1 JIeKTpOXUMHUIecKoe ocaxaeHue. Tepmokommpeccusi. Mero-
JIMKa TOJYYeHHUsI OMHUUECKUX KOHTAKTOB B INIAHAPHOM TEXHOJIOTUU. MHOTO-
CJIOMHBIC KOHTAKTHBIC CUCTeMBI. [IpMeHeHHe CHITUIIUIOB NIEPEXOTHBIX Me-
TamwioB B koHTakTax UMC. Ilnockue u 00beMHBIE BBIBOBI K METOIBI HX
hopmupoBaHus. MeToIbl KOHTPOJIS Ka4eCTBA OMUYECKMX KOHTAKTOB, ITyTH
ITOBBIIICHHS HAIEKHOCTH KOHTAKTHBIX CHCTEM.

12

Bceero

104

KonTpoan

Hroro

108

5.2 IlepevyeHb 1a00paTOPHBIX padoT

1. AuusorpomnHoe TtpaBieHue kKpemHus. [lomyuenue V-oOpa3HbIX

KPCMHHUCBBIX IINIACTHUHAX.

N

KaHaBOK B

[Tnazmoxumudeckoe TpaBienue porope3ucta Ha yctauBke «Ilmazma - 600».

3. Mogenp lmma-I'poyBa. TepMudeckoe OKHCICHHUE TUTACTHH KPEMHHUS B CYXOM
KHCIIOPO/IE.

o b

TepMuueckoe OKUCIEHNE KPEMHUS BO BIAXKHOM KHCIIOPOJIE.
[IpoekumonHas ontuueckas poToauTorpadus Ha aBTOMaTe MUKPOJIUTOrpaduu

«JIaga — 150A».
6. TexHonorus (GopMHUPOBAaHUS TPAH3UCTOPHON n'-P-n CTPYKTYphI METOJOM
b dy3un.
7. Texnonoruss (GOpMHUPOBAHHS N'-P-n CTPYKTYPbl MOHHBIM JICTUPOBAHUEM Ha
YCTaHOBKE MOHHOIO JIETUpOBaHus Thna «Be3ysuii - 2»

6. IPUMEPHAS TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT




B cooTBeTcTBUM ¢ Y4EOHBIM IIJJAHOM OCBOEHHUE JUCHUILIMHBI «OCHOBBI TEXHO-
JIOTUU 3JIEKTPOHHOM KOMIIOHEHTHOM 0asbl» HE MpPEeayCMaTpPUBAET BBINOJHEHUE KYp-
COBOTO MPOEKTa (pabOoThI).

Y4eOHBIM MJIAHOM MO JUCHUIUIMHE «OCHOBBI TEXHOJOTHH AJIEKTPOHHOW KOM-
MOHEHTHOW 0a3bD» MPEAYCMOTPEHO BBINIOJHEHHE KOHTPOJBHON paboThl B 7 ceMmecTpe
JUTS 3209HOU (DOPMBI OOYUCHHS.

[TpumepHas TemMaTuKa KOHTPOJIBHOM PabOTHI:

1. OcHOBHBbIE 3TaIbl TEXHOJIOTMH U3TOTOBIEHUS UHTETPAJIBHBIX MUKPOCXEM.
2. OCHOBHBIE M BCIIOMOTaTeNIbHbIE MaTEpUajbl, UCIOJIb3yEMbIE B IIPOU3BOJICTBE

HOJIyIPOBOIHUKOBBIX TprOopoB u MC.

3. OcCHOBHBIE TEXHOJIOTUYECKUE MPOLECCHI MOJYUYEHUsI SMUTAKCUAIBHBIX JIEHOK

Ha IOJIyIIPOBOJHUKOBBIX ITOIOKKAX.

Oco0OeHHOCTH 3IIEKTPOHHO-MOHHOM TEXHOJIOTUH.

5. JlepekTrl, BHOCHMBIC BJIEKTPOHHO-MOHHOM OOpabOTKOM W CHOCOOBI UX
YCTpPaHEHHS.

6. OCHOBHBIC ATaMbI TUTOTrPAPUICCKOTO TIpoIecca.

[lepcnextuBHbIE crIOCOOBI (popMupoBanus Tonojgorun UMC-cTpyKTyp.

8. MeTo/pI M KaTeropuy UCIIBITAHUN TTOTYTIPOBOIHUKOBBIX MprbopoB u MC.

B

~

7. OUEHOYHbBIE MATEPHUAJIBI JUIA ITIPOBEAEHUSA
IMPOMEKXYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSI 1O
JAAUCIHHUIIJIMHE (MO4YJIIO)

7.1. Onucanne nmokasarejeil 1 KPUTEPUEeB OLEHNBAHUS KOMIICTEHIMA HA
Pa3JIMYHBIX 3TANAaX UX GOPMHUPOBAHMS, ONIMCAHUE HIKAJ OLCHUBAHUA

7.1.1 DTan TeKyuero KOHTpoJst

Pe3ynbpraTel TEKyLIEro KOHTPOJIS 3HAHUU U MEKCECCUOHHOM aTTECTalllU OLie-
HUBAKOTCA MO CIEAYIOIIENH CUCTEME:
«aTTECTOBAH»;

«HC aTTCCTOBaH.
Pe3yabTaThl 00y4yeHus,

Komme- Kpurepun
XapaKTepu3yloume ATTECTOBaH He arrecToBan
TeHIHs OLIeHHBAHUS
c¢()OpMHUPOBAHHOCTH KOMIIETEHIIMH
OIIK-1| 3HaTh HIMPOKO KCIOJIb3yeMble TexHoMornye- | Cnana teopus, Bermonaenue pador | HeBbimonnenue pa-

CKHE OIlepaluy U METO/IbI [I0OIEPALUOHHOIO
M3TOTOBJIEHMSI U3/1€TIUI TBEPAOTEIbHOMN IIEK-
TPOHUKHY;

BBIMIOJTHEHEI J1a00-
paTopHbIe paboThI

B CPOK, NIPEYCMOT-
PEHHBIH B pabovynx
MIporpamMmax

00T B CPOK, TIpEy-
CMOTPEHHBIN B pa-
60YMx mporpammax

YMeThb PacCUUTHIBATh (PU3UKO-TEXHOIOTHIEC-
KHe YCIIOBUS JUIS IPOBEACHHUS OTAETBHBIX
TEXHOJIOTHYECKUX MPOIECCOB IS OTYICHUS
AKTUBHBIX U ITACCUBHBIX YIEMEHTOB JJIEK-
TPOHHOH KOMIIOHEHTHOH 06a3bI ¢ TpeOyeMbIMH
KOHCTPYKTUBHBIMH H AJIEKTPO(DUINIECKUMH
napameTpamy;

Cnana Teopusi, BEI-
TIOJTHEeHHI J1abopa-
TOPHBIE PabOTHI

Brimonunenue pabor
B CPOK, ITPEIyCMOT-
PEHHBIH B pabounx
nporpammax

Hessinonuenue pa-
00T B CPOK, TIpey-
CMOTPEHHBIN B pa-

609mxX mporpammax

BJIaIeTh METOJaMHU SKCIIEPUMEHTAILHBIX
MCCIIEeIOBaHUI NapaMeTPOB U XapaKTEPUCTHK
pUOOPOB U YCTPONCTB TBEPAOTEIBHOM JJIEK-
TPOHHUKH.

Cnana Teopwusi, Bbl-
MOJTHEHBI J1Tabopa-
TOpHBIE PadOTHI

Brmmonaenue pabdor
B CPOK, Mpeny-
CMOTpPEHHBIH B pa-
6ouux mporpaMmax

Hesbinonuenue pa-
0OT B CPOK, TIpeIy-
CMOTpPEHHBIN B pa-

604nXx nporpamMmax




OIIK-2 Crnana teopus,
BBIIIOJIHEHBI J1a00-

paTopHbie paboThI

3HATh (PU3UKO-TEXHOJOTHYECKUEC OCHOBBI
MPOLIECCOB MPOU3BOJICTBA U3EIHI ANEKTPOH-
HOW KOMITOHEHTHOH 0a3bl, 0COOCHHOCTH TPO-
BEJICHUSI OTJEIbHBIX TEXHOJOTUUECKUX OIle-
paruii;

Brimonaenue pabor
B CPOK, TIPELyCMOT-
PEHHBIH B pabounx
mporpammax

Heseimonuenue pa-
00T B CPOK, TIpe/Iy-
CMOTPEHHBIN B pa-

004nx mporpammax

Cnana TEOpus, BbI-
TIOJIHCHBI na6opa-
TOPHBIC pa60TI)I

yMeThb yCTaHABINBATh 3aBUCUMOCTh KOH-
TPOJBHBIX MapaMeTPOB TEXHOIOTHYECKHUX
omnepanuil OT UX PEKUMOB,

Brimonaenue pador
B CPOK, TIpey-
CMOTpEHHBIU B pa-
00YHMX MPOrpaMMax

Hesbinonnenue pa-
00T B CPOK, TIpeIy-
CMOTPEHHBIN B pa-

00YnX MporpaMmax

Crnana Teopus, BbI-
TIOJTHEeHBI J1abopa-
TOPHBIE PabOTHI

BJIa/IeTh METOUKAaMH KOHTPOJIS M aHAJIN3a
MIPOIIECCOB ATEKTPOHHON KOMITOHEHTHOI Oa-
3BI.

Brmonaenne pabdot
B CPOK, TIpey-
CMOTpEHHBIU B pa-
00YHMX MPOrpaMMax

Hesbinonnenue pa-
00T B CPOK, TIpey-
CMOTPEHHBIN B pa-

00YHnX MporpaMmax

7.1.2 ITan npoMe:KyTOYHOr0 KOHTPOJIS 3HAHUI

Pe3ynbpTaThl MPOMEXYTOYHOTO KOHTPOJIS 3HAHUI OIICHUBAIOTCS B 6 cemecTpe

JUIsE O4HOM (pOpMBI OOyueHUs, B / CEMecTpe i 3a04HOU (hOpMBbI

NBYXOQNIbHOU CHCTEME:

«3a4YTCHO»,
«HC 3a4TCHO).

00yueHusl 1o

Pe3yabTaThl 00y4yeHus,

Komme- Kpurtepun

— XapaKkTepu3yomme oLeHUBARMSI 3aurteHo He 3auTeHq

c()OpMHPOBAHHOCTH KOMIIETEHIIMH

OIIK-1| 3HaTh MHUPOKO UCHOIB3yeMble TexHOJIOrn4Ye- | Tect Beinonnenue recra Beimon-
CKHE OIepaIiy U METO/IbI IOOMEPAIHOHHOTO Ha 70 — 100 % HCHHE
W3TOTOBJICHUS U3CIUI TBEPIOTEIEHON AIIeK- MeHee
TPOHHUKH; 70 %
YMeTh PacCUHUTHIBAaTh (PH3UKO-TeXHOJOTHYec- | Pemenne cranmapT- [IpomemoncTpupoBaH | 3amaun
KH€ YCIIOBUS [T IPOBEACHUS OTICIBHBIX TeX- | HBIX MPAKTHYSCKUX BEPHBII X0 PEelICHHs| HE pe-
HOJIOTHYECKHX TPOIIECCOB IS TIOYYCHHS aKk- | 3a1ad B OOJIBITMHCTBE 32/1a4 | MIICHEI
TUBHBIX U TTACCUBHBIX JIEMEHTOB JICKTPOHHOM
KOMIIOHEHTHOU 0a3bI ¢ TpeOyeMBIMHU KOH-

CTPYKTHBHBIMU M 3JIEKTPODH3MUECKUMH Napa-

MeTpamu;

BJIaJeTh METOIaMH SKCIIEpUMEHTANBHBIX Hc- | Permenne npuxnaguasix | [IpogemoncTpupoBas | 3amaun
CJIEeI0BaHUI 1apaMETPOB U XapaKTEPUCTUK 3a/1a4 B KOHKPETHOM BEPHBII XOJ] peLICHUs | HE pe-
MpHUOOPOB M YyCTPONCTB TBEPAOTENBHOM K- | MPEeIMETHONW 00NacTH | B OONBIIMHCTBE 33]a4| IIEHBI
TPOHHUKH.

OIIK-2 | 3HaTh (HU3HKO-TEXHOJIOTHUECKHE OCHOBBI TIpo- | Tect Beinonnenue tecra Bsinosn-
[[ECCOB IPOU3BOICTBA H3ICIHNA JEKTPOHHOH Ha 70 — 100 % HEHNE
KOMIIOHCHTHOW 0a3bl, 0COOCHHOCTH TPOBEIC- MeHee
HUS OTJIENBHBIX TEXHOJIOTHICCKHUX ONCPAITHIA; 70 %
YMeTh yCTaHABIIMBATh 3aBUCUMOCTH KOH- Pemenune cranmapt- [IpomemoncTpupoBaH | 3amaun
TPOJIBHBIX ITAPAMETPOB TEXHOJIOTUICCKHUX OTe- | HBIX IPAKTHICCKUX BEPHBIN X0 PEeIICHHsI| HE pe-
pauuii oT UX peKUMOB; 3a1a4 B OOJIBIIMHCTBE 3314 | HIEHBI
BJIaIeTh METOJJMKaMH KOHTPOJIS U aHAJIN3a Pemenne npuknanueix | IIpogemoncTpupoBan | 3axaun
MPOLIECCOB MIEKTPOHHOI KOMITOHEHTHOH 0a3bl. | 3a/1a4 B KOHKPETHON BEPHBIN X0 pelIeHus | He pe-

MPEMETHOM 001acTH | B OOJIBITMHCTBE 3a/1a4| MICHBI

7.2 IlpumepHbIA NMepedyeHb OLEHOYHBIX CPeACTB (THMIOBbIE KOHTPOJIbHbIE
3aJlaHUsl WM MHbIE MaTepHaJIbl, HEOOX0AUMBbIE IJIsl OLEHKH 3HAHUN, YMEHUIl,
HABBIKOB M (MJIM) ONBITA eSITEJIbHOCTH)

7.2.1 IlpumepHbIii IepevYeHb 3aJaHU IS OATOTOBKH K TeCTHPOBAHMIO



1. Ha sTane pa3roHku NpuMech pacrpenesseTcs Mo 3aKoHy:
a) uHTerpaia GyHKIMH OLIHOOK;
0) mapaboJINIECKOMY;
B) JINHEWHOMY;
r) l'aycca.

2. Ha stane 3aroHku NpuMech pacipe/iesseTcs Mo 3aKOHY:
a) uHTerpaia QyHKIMH OIIHOO0K;
0) mapaboJIUIECKOMY;
B) JINHEWHOMY;
r) l"aycca.

3. IIpu nerupoBaHuM NOTYNPOBOJHUKA P — N -TIepexo 00pa3yeTcs Ha TiTyOuHe, Ilie KOHIEHTpaus
BBEJECHHOU IMPUMECH:

a) 6oJiplIIe KOHLIEHTPALMU UCXOJHON TPUMECH;

0) paBHa KOHIICHTPAIIMHA UCXOAHON IPUMECH;

B) MEHbIIIE KOHIIEHTPALIMU UCXOAHON MPUMECH.

4. lna cozmanus 6a30BbIX oOnacteil N+ - P- N —TpaH3UCTOPOB B KauecTBE JIETUPYIOLIEH MpUMecH
UCTIOJB3YEeTCS:

a) MBIIIBSIK;

6) pocdop;

B) Oop;

I) cypbMa.

5. lns co3maHusi SMHTTEPHBIX OOJlacTeii N+ — P — N -TpaH3UCTOpa B KAueCTBE JICTUPYIOMICH
IPUMECH HCIOIb3YETCS:

a) CypbMa;

0) aTrOMUHUI;

B) Oop;

r) dpocdop.

6. Ilpu cozaHuu JIerMpOBaHHBIX 00JacTel METOIOM TepMUUECKOi T dy3ur MaKCUMyM
KOHIICHTPAILIUH MIPIMECH HaXOTUTCS:

a) Ha riIyouHe P -N -nepexoja; X pn;

0) Ha TOBEPXHOCTH;

B) Ha TIIyOuHe 2 X pn;

I') Ha TIyOuHe cpeaHeit npoekiuu npoodera Rp.

7. Ilpu co3janny JISTHPOBAHHBIX 00JIACTEH METOIOM HOHHOTO JIETUPOBAHHSI MAKCUMYM
KOHIICHTPALUHU PUMECH HAXOTUTCS:

a) Ha rIyOuHE P -N -Tiepexonaa; X pn;

0) Ha MOBEPXHOCTH;

B) Ha TIIyOWHE %2 X pn;

r) Ha IIyOuHe cpenHeil npoekiuu npoodera Rp.

8. DTamn pa3roHKH MPOBOIUTCS B aTMOchepe:
a) JIETUPYIOIIEH MPUMECH,
0) Kkucnopona;
B) BOZIOPO/Ia;
I') aprosa.



9. CtpyKTypa 3MUTaKCUaTbHBIX IJICHOK:
a) MOJIMKpUCTAJIINYECKasi;
0) MOHOKPHUCTANIMYECKAs;
B) amop(Hasi.

10. B snuTakcuanbHOU TUICHKE TOHOPHAS WU aKIENTOPHAS TIPUMECh PacIpeIeIsieTCs:
a) mo 3akony ['aycca;
0) paBHOMEPHO;
B) 110 3aKOHY MHTeTpaja GyHKIHUNA OIMHOOK;
T') 10 TapaboINnIECKOMY 3aKOHY.

7.2.2 IlpuMepHBIi IepeYeHb 3aJaHUM IS pelieHUs CTAHAaPTHBIX 3a/1a4

1. TTpu oKMCIIEHUHN KPEMHHSI B CYyXOM KHCJIOPO/IC TUICHKA JIBYOKHCH KPEMHUS TIOTy4aeTCsl:
a) XOpOoILLEero KayecTBa;
0) ¢ OOJIBIIIOI CKOPOCTHIO;
B) IIPU HU3KOW TEMITEPAType MOATIOKKH.

2. HpI/I OKHCJICHHU KPEMHHUA B IMapax BOAbI INICHKA ABYOKHCHU KPEMHUS ITOJTYUACTCA:
a) XOpOIIIEero KauecTBa,;
0) ¢ OOJIBIIION CKOPOCTHIO;
B) [IPHU HU3KOMW TEMIIEpaType MOTOKKH.

3. [Noa3aTBOPHBIN TUAIIEKTPUK OKCHUIa KPEMHUS BBIPAIIUBACTCS:
a) B Mapax BOJBbL;
0) BO BJIQYKHOM KHCJIOPO/JIC;
B) B CYXOM KHCJIOpO/IE.

4. Ilpu noy4eHuu TOJICTOro okcuaa kpeMuus (1,5 MKM) UCIIONIb3YIOT:
a) TepPMUYECKOE OKUCIIEHUE B CYXOM KUCIIOPOJIE;
0) TepMUYECKOE OKUCIICHUE B TTapax BOJIBI;
B) KOMOMHMPOBAHHYIO TEXHOJIOTHIO.

5. KomOuHMpOBaHHasi TEXHOJIOTHS, UCHOJb3yeMasl MPH IMOJYYEHUU IUIEHOK IBYOKHCH KpEMHUS,
obecreynBaer:

a) COKpallleHne BPEMEHU OKHUCIICHNUS,

0) yIydiieHne napameTpoB TUICHKH;

B) CHIIKEHHUE TEMIIepaTyphl pocTa.

6. JlmanexTprueckas u3osus dJaeMeHToB oumossipaoit UMC obecrieunBaert:
a) HaJICXKHYIO U3OJISIHIO 2JIEMEHTOB;
0) MPOCTOTY TEXHOJIOTHH;
B) BBEJICHHUE JIOTIOJIHUTENBHON onepanuu 1udpdy3uu.

7. IlpeacTaBuTh CTPYKTYpY AHOAA.

8. IlpencraButh ctpyktypy M/II-koHaencatopa.

9. IlpencraBuTh CTPYKTYpY AP PY3MOHHO-TIIIAHAPHOTO OUTIOIISIPHOTO TPAH3UCTOPA.

10. IlpeactaBuTh CTPYKTYpY C AUAIEKTPUUECKON HU3OIISALIHEH.
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8.

9.

7.2.3 IIpumepHbIi NepeyeHb 3aJaHNI /151 pelleHUus] MPUKJIATHBIX 32124

OcCHOBHBIE 3Tallbl TEXHOJIOTUH U3TOTOBJICHUSI MHTEIPATbHBIX MUKPOCXEM.
OcCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUaibl, UCIOJIb3yEeMbIE B IMPOU3BOJICTBE
MOJIyIIPOBOJHUKOBBIX MpudopoB u UC.

OCHOBHBIE TEXHOJIOTMYECKUE MPOLIECCHl MOIYYSHHS AMUTAKCUATBHBIX MJIEHOK
Ha MOJIyIIPOBOJHUKOBBIX MOIOKKAX.

CpaBHUTENBHBI  aHANW3  Pa3IUYHBIX  CIOCOOOB  AMUTAKCHAIBHOTO
HapaluBaHUsl.

Oco0eHHOCTH ANIEKTPOHHO-MOHHOM TEXHOJIOTHH.

JledekTpl, BHOCHMBIC JJICKTPOHHO-MOHHOW OOpabOTKOM W CHOCOOBI UX
YCTPaHEHHS.

Paccunrare rnyOuHY 3ajeranus p-n mepexoja NpU HMIUIAaHTAllMd HOHOB
PAa3IMYHBIX YHEPTUM.

OCHOBHBIE 3Tallbl JUTOrPAGUUECKOro Mpoliecca.

[TepcniekTrBHBIE cIOCOOBI opMmupoBanus Tononoruu UMC-ctpykryp.

10.MeTo1bI ¥ KaTErOPUHU UCIBITAHUM MOTYTPOBOAHUKOBBIX MTpubopoB u MC.

CoNORLNE

7.2.4 IlpuMepHbIii IepevYeHb BOMPOCOB VISl OATOTOBKH K 3a4eTy

Br160p marepuana nogynoxexk UMC

CriocoObI pe3KH CITUTKOB Ha TIJIACTHHBI

Mexannueckas 00paboTKa MOIJI0KEK

HNonHo-nna3zMeHHas 00paboTKa MoIJI0KEK.

[Tna3zmoxumudeckast o00paboTKa MOAI0KEK.

TepMudeckoe OKHCIICHUE KPEMHHS.

XHWMHYECKOE OCAKICHHUE TUIICKTPUICCKUX TUICHOK

[TonydeHre TOHKUX TUICHOK TEPMUYECKUM HCITAPCHUEM B BaKyyMe

. I[omydeHue TOHKUX TJICHOK METOJIOM HOHHO-TIJIA3MEHHOTO PaCIbUICHUS

10 Poct snuTakcuanbHBIX TUICHOK M3 Ta30BOM (hasbl.
11.MounekysspHO-TTydeBasi SIUTaKCHUA.

12.TTpoexmonnas ¢potoauTorpadus.

13.HeraTtuBHble, MO3UTUBHBIE (POTOPEIUCTHI.

14.TTonsaTue pa3pemaroiield CrrocoOHOCTH Ipoliecca JIUTorpadum.
15.®oTo11abI0HBI M CIOCOOBI UX MOJTYYESHUS.

16.JIerupoBanue NoJynpOBOAHUKOB AU Dy3ueil.

17.Pacnpenenenue npumecu npu quddysun. YpapHenus Duka

18.Craaus 3aronku. Ctaausi pa3roHKH.

19.KonTposab napameTpoB 1udPy3MOHHBIX CIOEB

20.OCHOBHBIC IPUHITUIIBI U XapaKTEPUCTHKHU TIPOIIECcca HOHHOTO JISTUPOBAHMS.
21.MeToapl TEXHOJIOTHYSCKOr0 KOHTpoJIa mapameTpor UMC.

22.B dem CcymnIHOCTh METO/Ia SMUTAKCUU M KaKOBO €ro Ha3HAYeHHUE?

23.Yto Takoe noHHas uMIUIaHTarus? [’ 1e oHa mpuMeHsieTcsi?

24.B deMm cylIIHOCTh METO/Ia TPABJICHUS U KAaKOBO €r0 Ha3HaueHue?
25.Kakumu MeTojiaMu TIOSTy4aroT TUICHKH B MUKPORJIEKTPOHHOUW TEXHOJIOTHH ?



26.KaxkoBbl Ha3HAYEHHUE U IPUMEHEHUE CIIOEB JIBYOKHMCH KPEMHHUSI B KOHCTPYKLIUU
u Texnosioruu UMC?

27.Kaxk ocymecTBisercs JokaabHas AU y3ust TETUPYIOMNUX TPAUMECeii?

28.Kakue npumMecH UCTIONB3YIOT ISl IETUPOBAHMSI TTOTYITPOBOHUKOB?

29.Kakue GaxTopsl U Kak BIUSAIOT HA TapaMeTpbl AU(PPY3HOHHBIX CIOEB?

30.Kakue MeTo/pl AMUTaKCUATBFHOTO HApAIlMBaHUs MOTYTPOBOIHUKOBBIX CJIOEB
UCIOJIB3YIOT B TexHoJoruu UMC?

31.Kak co3/1at0T BHyTPUCXEMHBIE COEMHEHUS B MTOJIyIPOBOAHUKOBBIX UMC?

32.Kak ocy1ecTBIsIeTCs IPOLECC METAIITN3ALUuu?

33.Kax knaccuduumpyrot noxynpooaaukossie UMC no KOHCTpyKTHBHO-
TEXHOJIOTMYECKOMY HUCIIOJIHEHUIO?

34.Kakue MeTo/bl U30JISLUU IPUMEHSIOT B MTOJIyIPOBOAHUKOBBIX UMC?

35.Kakumu OCHOBHBIMU IIapaMeTpaMH XapaKTepU3YIOTCS TIaHAPHO-
AMHUTAKCHAIbHBIE TPAH3UCTOPHI?

36.Kakxyro poiib BBIMOJIHSIOT CKPBITHIE CIIOM B TPAH3UCTOPHBIX CTPYKTypax?

7.2.5 IlpumepHblii NepevYeHb BOMPOCOB VISl MOATOTOBKH K IK3aMEHY
He npexycMoTpeHO yueOHBIM IJIAHOM.

7.2.6 MeToauka BbICTABJIEHUS OIIEHKU MPH NMPOBEIEHUM NMPOMEKYTOYHOM
arrecTauuu

[IpomexxyTouHas aTTecTalys MPOBOJIUTCA 1O TECT-OMIIeTaM, KaX bl U3 KOTO-
PBIX COZIEPKUT S BOIPOCOB U 3aAa4dy. Kaxaplil MpaBUIIbHBII OTBET HA BOIIPOC B TECTE
orneHnBaeTcst 1 OayuioMm, 3ajada olleHMBaeTcs B 5 OaminoB. MakcuMalibHOE KOJIMYe-
cTBO HaOpaHHBIX OamtoB — 10.

1. Ouenka «He 3auTeHO» cTaBUTCS B ciydae, €Cld CTYyJEHT HaOpan MeHee
7 Gaos.

2. Onenka «3auTeHO» CTAaBUTCA B CiIydae, €CIM CTYJASHT Halpan oT 7 A0
10 GamoB.

[Ipu monyuenun oneHkH «3adTeHo» TpeOyemble B pabodeil mporpamme 3Ha-
HUS, YMEHHUS, BIQJICHUS TI0O COOTBETCTBYIOIIMM KOMIETCHIIMSAM Ha MPOMEKYTOYHOM
ATarne CUUTAIOTCS TOCTUTHYTHIMHU.

7.2.7 TlacnmopT OLlEeHOYHBIX MATEPHUAJIOB

Ne KonTposmpyembie pa3iesibl Kox xonTposmmpye- | HaumeHOBaHUE OLIEHOYHOTI'0

n/n (TeMbl) TUCHUILTHHBI MOM KOMIIETEHIMH cpeacrsa
(WM ee 4acTH)
1 | CoBpemennoe cocrostaue u TeH- | OINIK-1, OITK-2 Tecr, 3a4eT, yCTHBINA OMPOC

JICHITMH Pa3BUTHS ITPOU3BOJICTBA
MOJTYIPOBOTHUKOBBIX TPHOOPOB
u UMC

2 | MexaHn4eckas 1 XUMHUKO- OIlIK-1, OIIK-2 TecT, 3a4eT, yCTHBIN OMPOC
MexaHu4ecKasi 00paboTKa Moiy-
ITPOBOTHUKOB

3 | TexHOXMMHYECKHE TIPOIECCHI OIIK-1, OIIK-2 Tecrt, 3auer, 3amuTa 1adopa-




MOATOTOBKH TMOJIYTIPOBOIHUKO- TOPHBIX PabOT YCTHBIN OIMpPOC
BEIX ITou10okek UMC. MeTtonnl
TEXHOJIOTHYECKOT0 KOHTPOJIS
4 | JIndIeKTpUIeCcKue CIOn OIIK-1, OIIK-2 TecT, 3a4er, 3ammura Jadopa-
TOPHBIX pabOT YCTHBIN OMPOC
5 | DnuTakCHaIbHBIC CTPYKTYPBI OIIK-1, OIIK-2 TecT, 3a4er, 3ammura Jadopa-
TOPHBIX pabOT YCTHBIN OMPOC
6 | Jlutorpadudueckue mporecce OIIK-1, OIIK-2 TecT, 3a4er, 3ammura Jadopa-
TOPHBIX pabOT YCTHBIN OMPOC
7 | JlerupoBanue nomynpoBogaukos | OINIK-1, OITK-2 TecT, 3a4er, 3ammura Jadopa-
TOPHBIX pabOT YCTHBIN OMPOC
8 | Merammnsanus OIIK-1, OIIK-2 Tecrt, 3a4eTt, yCTHBINA ONPOC

7.3. MeToauyeckue MaTepuaJibl, oNnpeaesioline NMpoueaypbl OlleHUBA-
HHS 3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH

TecTupoBaHue OCYIIECTBISAETCS, JTUO0 MPU MOMOIIN KOMITBIOTEPHON CHUCTEMBI
TECTUPOBAHUS, TUOO C UCIOJIb30BAHUEM BBIJIAHHBIX TECT-3aJjaHU Ha OyMa)KHOM HO-
cutene. Bpemsa tectupoBanus 30 MUH. 3aTeM OCYLIECTBIISIETCSI IPOBEPKA TECTA Mpe-
MOJABATEJIEM U BBICTABIIIETCS OLIEHKA COTJIACHO METOJIMKE BBICTABJICHUS OLIEHKU MPU
MPOBEJICHUU MPOMEKYTOUHOU aTTECTAIUH.

Pelienrie cTaHIapTHBIX 3ajlady OCYIIECTBISETCS, JTMOO MPU MOMOIIM KOMITbIO-
TEPHON CUCTEMBI TECTUPOBaHUsA, JIMOO C MCIOJIB30BAaHWEM BBIJJAHHBIX 3a7a4 Ha Oy-
Ma)XHOM Hocutenie. Bpems pemenns 3amad 30 MuH. 3aT€M OCYIIECTBIISIETCSA MTPOBEP-
Ka pEIICHUS 3a/ad MPEerojiaBaTeIeM U BBICTABIISIETCS OLIEHKA, COTJIACHO METOJMKE
BBICTABJICHUS OIIEHKH MPU MPOBEACHUHU TPOMEKYTOUYHOMN aTTECTAINH.

Pemenne mpukiagHbIX 3a/1ad OCYIIECTBISIETCS, TUOO MPU MOMOIIUA KOMITbIO-
TEPHOM CUCTEMBI TECTUPOBAHMS, MO0 C MCIOJHb30BAaHUEM BBIJAHHBIX 3a7a4 Ha Oy-
Ma)XHOM HocuTesie. Bpems pemienus 3amad 30 MuH. 3aTe€M OCYIIECTBIISIETCS MTPOBEP-
Ka pEIICHUS 3a/1ad MPErnoJaBaTeIeM U BBICTABISIETCS OLIEHKA, COTJIACHO METOJMKE
BBICTABJICHUS OLIEHKH MPH MPOBEACHUU TPOMEKYTOUYHOMN aTTECTALINH.

8 YYEBHO-METOANYECKOE U TH®POPMALIMOHHOE
OBECIIEYEHHUE JNCIUIIJIMHBI

8.1 Ilepeuennb yueOHOM JUTEPATYPbI, HEOOXOAUMOM 1JISI OCBOCHUS AUCIH-

IJIMHBI
OcHoBHas uTeparypa

1. BBeienue B npouecchbl HHTErpaJbHbBIX MUKPO- M HAHOTEXHOJIOTHii: yuel. mocodue: B
2 1. T. 2: Texnonornyeckue acnektsl / M.B. Axynenok, B.M. Aunpees, JI.I'. I'pomoB [u nap.]; mox
o6m1. pen. FO.H. Kopkumiko. — M.: BUHOM. Jlaboparopus 3Hanwmii, 2014. - 252 c. - (HanotexHo-
norun). — ISBN 978-5-9963-0336-6 (T. 2). - ISBN 978-5-9963-0341-0

2. JlunaroB I'.U. TexHoJOTHs MaTepHaIoB M U3IEIUHN IEKTPOHHON TEXHUKHU: y4el. Ioco-
oue. Y. 1. / I'.W. Jlunatos. - Boponex: 'OYBIIO «Boponexckuii rocy1apcTBeHHbIH TEXHUUECKUN
yausepcuret», 2005. — 142 c.

3. JIlunaroB I'.W. TexHOIOTHS MaTepruaIOB M U3JCIIUN 3JIEKTPOHHON TEXHUKH: y4eO. M0oco-
oue. Y. 2. / I'.1. Jlunaros. - Boponex: [OYBIIO «Boponexckuii rocy1apcTBEeHHbIH TEXHUYECKUN
yauBepcuret», 2006. — 172 c.



4. JInmaroB I'.U. TexHomoruss MarepuagoB U U3JIEINI SJIEKTPOHHOM TEXHHUKHU: y4el. Moco-
oue. Y. 3./ I'.1. Jlunaros. - Boponexx: [OYBIIO «BopoHexckuii rocyaapcTBeHHBIH TEXHUYECKUN
yHuBepcuter», 2008. — 227 c.

5. JlunartoB I'.U. TexHoNOTUSI MaTePUAIIOB U M3ACIUN SJICKTPOHHOW TEXHUKH: yuebd. Moco-
oue. Y. 4. / I'.W. Jlunatos. - Boponex: [OYBIIO «BopoHexckuii TOCy1apCTBEHHBI TEXHUYECKHUM
yausepcuret», 2010. — 173 c.

6. KpacuukoB I'.SI. KOHCTpYKTHBHO-TEXHOJOTHYECKHE OCOOEHHOCTH CYOMHUKPOHHBIX
MOII-tpan3ucropos / I'.5l. Kpacuukos. - 2-¢ u3z., ucnp. - M.: Texnocdepa, 2011. - 800 c. - (Mup
anekTpoHuKn). - ISBN 978-5-9436-289-2

7. Tanmmepun B.A. Ilpoueccsl miIa3MEHHOIO TPaBJIEHHUSI B MUKPO- M HAHOTEXHOJIOTHUSX:
y4e0. mocobwue:aonymneHo YdeOHo-meToauueckuMm obObenuHenuem / B.A. Tannepun; mox pen.
C.II. TumomenkoBa. — M.: BUHOM. Jlaboparopust 3nanuii, 2015. — 283 c. - (Hanorexnonorun). -
ISBN 978-5-9963-0032-7

8. PonuonoB HO.A. TexHomornyeckue MPOIECChl B MUKPO- M HAHOMJICKTPOHHKE [DIEK-
TPOHHBIA pecypc]: yued. mocooue / FO.A. Ponnonos. - TexHomoru4eckrue mporecchl B MUKPO- U
HaHodJIeKTpoHUKe ; 2024-08-12. — M., Bonorna: Uudpa-Umxkenepus, 2019. - 352 ¢. - Iapaatupo-
BaHHBIN cpok pasmemienus: B ObC no 12.08.2024 (aBrompononramus). - ISBN 978-5-9729-0337-5.
URL: http://www.iprbookshop.ru/86656.html

JlononuutensHas qureparypa

9. TexHoJIOTUsl, KOHCTPYKUHMHM U MeTOAbl MOAEJMPOBAHUS KPeMHHEBbIX HHTErpaJib-
HBIX MHKpOcXeM: yueb. mocodue :peKOMEeHI0BaHO Y4eOHO-MeTOANYecKuM o0benuuenuem. Y. 2:
DneMEeHTBl U MapUIpyThl U3roToBJIEHUS KpeMHUEBbIX MIC 1 MeTopl X MaTeMaTH4eCKOI0 MOJEINIH-
poBanus / moz o6mr. pea. KO.A. Yamsiruna. — M.: BUHOM. Jla6opatopus 3Hanuii, 2012. - 422 c. -
ISBN 978-5-94774-585-6 (Y. 2). - ISBN 978-5-94774-583-2

10. IInaoBa O.A. 305b-Tellb TEXHOJIOTUS MUKPO- U HAHOKOMIIO3UTOB [DJEKTPOHHBINA pe-
cypc] / O.A. llunoga. - CII6.: Jlanp, 2021. - 304 c¢. - Kuaura u3 xoymeknuu Jlanp - UHxkeHepHO-
texHudeckue Hayku. - ISBN 978-5-8114-1417-8. URL: https://e.lanbook.com/book/168546

11. JInunaros I'.U. PacueTsl mpoueccoB OYUCTKHU U MOJYyUYEHUS TUIEHOK U CJIOEB METOJlaMU
(GU3NUECKOTr0 U XMMUYECKOTO OCAXACHUS [DNEeKTpOHHBIN pecypc]: yueb. mocobue / I'.W. JIunaTos.
- Boponex: BopoHexckuil rocyaapcTBEHHBIH apXUTEKTYpPHO-CTPOUTENbHbIN yHHBepcuteT, IbC
ACB, 2019. - 102 c. - T'apantupoBanHblii cpok pazmenieHust B 9bC o 01.03.2025 (aBromposoHra-
ust). - ISBN 978-5-7731-0798-9. URL: http://www.iprbookshop.ru/93336.html

12. CuHTe3 M CBOIiCTBA METANJIOOKCHIHBIX IJIEHOK [DIEKTPOHHBIN pecypc]: MoHOrpa-
¢us / C.U. Pemb6esa, E.C. Pembe3a, T.B. CBucrosa, H.H. Kommenea. - DnekTpoH. TeKCTOBbBIE, Tpad.
nad. (5,8 M0). — Boponex: ®I'bOY BO «Boponexckuil rocyJapCTBEHHbIN TEXHHUUECKUI yHUBEP-
cutet», 2017.

13. banaeB A.C. CoBpeMeHHbIE TEXHOJIOTHYECKHE MPOLIECChl U3TOTOBJIECHUS! OUITOJIIPHBIX U
MOJIEBBIX CTPYKTYp [DNEKTpoHHBIN pecypc]: yued. mocobue / A.C. bagaeB. - DIEeKTpOH. TEKCTOBEHIE,
rpa¢. naH. (4,4 MO). - Boponex: ®I'BOY BIIO «BopoHexckHil rocy1apCTBEHHbBIH TEXHUYECKHUH
yHuBepcuteT», 2012.

14. Tanrtenees B.!. ITonynpoBoaHUKOBEIE NPHOOPHI Ha OcHOBE coemuHeHnii AB®: yue6.
noco6ue / B.W. [Tantenees, E.B. bopaakos. - Boponex: [OYBIIO «BopoHexckuil rocy1apcTBeH-
HBIN TexHUUecKuil yHuBepcurer», 2002. - 224 c.

15. MeToanueckne yKka3aHusi K BbIIIOJIHEHHIO J1a0opaTopHbIX padot Ne 1 - 3 mo nucum-
1InHe «OCHOBBI TEXHOJIOTHH YJIEKTPOHHOI KOMIIOHEHTHOM 0a3b1» VI CTY/ICHTOB HalpasJie-
HUsE noAroToBku OaxkanaBpoB 11.03.04 «DyekTpoHMKA W HAHOIJIEKTPOHHUKA» (Mpoduib
«JJIEeKTPOHHOE MAIIMHOCTPOeHHe») 04HOii (popmbl 00yuenusi [InexTpoHHbI pecype] / Kad.
ITOJIYITPOBOTHUKOBOM 3JIEKTPOHMKH M HAaHO3JIEKTpoHMKHM; Coct. .M. JIumaroB. - DIEKTpOH. Tek-
cToBble, rpad. naH. (942 K6). - Boponex: ®I'BOY BO «BopoHexckuil rocy1apcTBEHHBIH TEXHH-
Yyeckuil yHuBepcute™, 2016. (Ne 21-2016)

16. MeTtoanyeckue yKa3aHus K BBINOJHEHHIO JJa00paTOPHbIX padoT Ne 4 - 8 mo Aucuu-
iinHe «OCHOBBI TEXHOJIOTHH 3JIEKTPOHHOH KOMIIOHEHTHOM 0a3bD» VIl CTYJACHTOB HalpaBJie-



http://www.iprbookshop.ru/86656.html
https://e.lanbook.com/book/168546
http://www.iprbookshop.ru/93336.html

HusE moAroroBku OaxkanaBpoB 11.03.04 «IIeKTPOHMKA M HAHOYJIEKTPOHUKA» (Mpoduiab
«IJIEKTPOHHOE MAIIMHOCTPOeHHe») 04HOii (popmbl 00yueHnusi [InexTpoHHbI pecype] / Kad.
MOJIYTIPOBOJIHUKOBOM 3JIEKTPOHUKUA WM HaHOAIeKTpoHUkH; Coct. I'.M. JlunatoB. - DJIEKTpOH. TEK-
ctoBble, rpad. maH. (151 K6). - Boponex: ®I'BOY BO «BopoHexckuii rocyapCTBEHHBIH TEXHHU-
yeckuii yauBepcuTeT», 2016. (Ne 22-2016)

8.2 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX NPH OCY-
LIEeCTBJICHNH 00Pa30BaTeJIbLHOIO MPoLecca N0 JUCUUILIMHE (MOIYJII0), BKIKOYAs
nepevYeHb JHMIEH3MOHHOI0 MPOrPaMMHOI0 olecredeHUus, pecypcoB uHdopma-
LMOHHO-TEJIEKOMMYHUKANUMOHHOM ceTH «HTEepHET», COBpeMeHHbIX npodeccu-
OHAJIbHBIX 023 TaHHBIX U HHPOPMALUOHHBIX CIIPABOYHbIX CHCTEM

IIporpammHoe o0ecneyeHne KOMIbIOTEPOB JJIA CAMOCTOATEILHON M Ay IMTOPHOH Pa0dOThI:
— Omnepanuonnsie cucteMbl cemeiictBa MSWindows;
— [ITaker oducuHbix nporpamm LibreOffice;
— IIporpamma npocmotpa daiinoB WinDjview;
— IIporpamma npocmoTpa daitio hopmara pdf Adobe Acrobat Reader;
— MHurepner-6paysepst Mozilla Firefox, Google Chrome;
— Maremarrnueckuii maker MathCad Express, Smath Studio;
— Cpena pazpabotku Python;
— Cucrema ynpasneHust kypcamu Moodle.

Hcnoab3yembie 3jIeKTPOHHBbIE OHOJIHOTEYHbIE CHCTEMBbI .

— Moaynb kauroodecnedennoctu AUBC «MAPK SQL», kon gocryma:
http://bibl.cchgeu.ru/provision/struct/;

— YHuBepcureTckas OnOIMOTEKa OHIIaiH, Kox noctyna: http://biblioclub.ruf/;

— OBbC UznarenscrBa «JIAHB» B ToM uncne k koyuiekusam « MHkeHepHO-TEXHUYECKHE
Haykmny», «Dusukay, koa qocrymna http://e.lanbook.com/;

— DOBC IPRbooks, kox goctyma: http://www.iprbookshop.ru;

— Hayunas snextponnas 6u6mmorexa eLIBRARY.RU, xon nocryna: http://elibrary.ru/.

HNupopmannoHHbIe CIPABOYHbIE CUCTEMBbI:

— TmoprTal (eaeparbHbIX TOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB BBICIIETO 00pa3o-
BaHUs, Koj qoctyma http://fgosvo.ru;

— eIMHOE OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam, Ko qoctyma http://window.edu.ru/;

— OTKpBITHINA 0Opa3oBarensHbli pecypc HUAY MU®U, xon noctyna http://online.mephi.ru/;

— OTKphITOE 00pa3oBaHue, kKo noctymna: https://openedu.ru/;

— (umuyeckuii HHHOPMALMOHHBII OpTal, Ko noctyna: http://phys-portal.ru/index.html;

— mnpodeccuoHanbHbIe cripaBouHble crucTeMbl « TexakenepT»: https://cntd.ru

— 3JIeKTpOoHHas nH(popMalMoHHas oOpa3oBarenbHas cpena BI'TY
https://old.education.cchgeu.ru;

— odunuansuei caiit AO «B3IIIT-M» http://www.vsp-mikron.com

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMASA
JJIA OCYIMECTBJIEHUSA OBPA3OBATEJIBHOT'O TIPOLHECCA

1. CnenuaJu3upoOBAHHAS Ay AUTOPUS JJIST YTCHUS JICKIMH, YKOMIUICKTOBAHHAs CTICI[HAITH-
3UpOBAaHHOW MEOENbI0 U OCHAIIEHHAs: 000pyJAOBaHUEM IS JIEKIIMOHHBIX JIEMOHCTPAIINl: MYIJIbTH-
Meua-TIPOEKTOPOM, CTAIlMOHAPHBIM SKPAaHOM, HAXOJSIIAsICS HA TEPPUTOPUU MPOGUIBLHOTO TMpe-


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/
https://old.education.cchgeu.ru/
http://www.vsp-mikron.com/

npusituss AO «BopoHeXCKHit 3aBOJ] MTOTYIIPOBOTHUKOBBIX MPruOopoB — Mukpon» («B3IIIT- Muxk-
POH»), PacIoNIOKEHHOIO 10 afapecy: I. Boponex, Jlennnckwuii np., 119-a.

2. [IpousBoacTBeHHOE 000pYAOBaHMeE ISl IPOBE/ICHUS JIa0OPATOPHBIX paboT, HaXoasIie-
ecst Ha TeppuTopuu npodunasHoro npeanpusituss AO «BopoHEKCKHI 3aBOJ MOTYIIPOBOTHIUKOBBIX
npudopoB — Mukpon» («B3IIIT- Mukpon»), pacroiaoKeHHOro 1o aapecy: r. Boponex, Jlennnckuit
mp., 119-a.

3. AucniieiiHplii KJaacce JUisi CaMOCTOSITEIBHOW pabOThl CTYJIEHTOB, YKOMILJIEKTOBAHHBIN
CIEIUAIM3UPOBAHHON MEOENIbI0 M OCHAIICHHBIN TMEePCOHATBLHBIMA KOMITBIOTEPAaMHU C JIMIICH3UOH-
HBIM IIPOTPaMMHBIM 00€CIeYeHHEM C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» U JOoCTy-
MIOM B 3JICKTPOHHYIO MH(POPMAIIMOHHO-00Pa30BaTeIbHYIO cpeay yHuBepcuteTa, aya. 209/4 (yueb-
HBII Kopiryc Ne 4, pacmoiokeHHbBIN 110 aapecy: MoCKOBCKHi 1p., 179):

KOMIUICKT y4eOHOo# Mebenn: pabodyee MecTo mpemnoaBaTels (CTo, CTy);

paboune Mecta 00yJaromuxcs (CTOJbI, CTYJIbs) Ha 20 YeIOBeK.

KOMITbIOTEp-cOopKa kad.9;

kommbioTep B coctase: (H61/IntelCorei3/Ks/M/20" LCD);

KOMITbIOTEp-cOopKa Kad.7;

KoMITbIOTep-cOopKa kad.3;

koMmrsroTep B coctare: (H61/IntelCorei3/Ks/M/23" LCD);

KOMITbIOTEp-cOopKa Kad.5S;

KoMITbIOTEp-cOopKa Kad.4;

KOMITbIOTEp-cOopKa Kad.§;

KOMITbIOTEp-cOOopKa Kad.2;

KOMITbIOTEp-cOopKa Kad.6;

KoMITboTep-cOopka kad.10;

kowmil. B cocT: cucT.0i10k RAMEC GALE,monutop 17" LCD;

KoMITbIoTep-cOopKa kad.1;

OTHETYUIUTEIb.

10 METOJIMYECKHUE YKA3ZAHUS JUISI OBYYAIOLUXCS
MO OCBOEHMIO JUCLUATIJIMHBI (MOY.JIST)

[To mucuumirHe «OCHOBBI TEXHOJOTUM JJIEKTPOHHON KOMIIOHEHTHOW 0a3b»
YUTAIOTCS JICKIMH, TIPOBOIATCS Jab0paTOpPHBIC 3aHATHS, CTYACHTaAMH 3a09HOU (op-
MbI O0yYEHHUS BBITTOTHACTCS KOHTPOJIbHAS padoTa.

OCHOBOW M3y4YeHUS TUCITUTIINHBI SBIISIOTCS JICKIIMH, Ha KOTOPBIX M3JIararoTcs
HanOoJIee CYIIECTBEHHBIC U TPYIHBIC BOIPOCHI, @ TAK)KE BOTIPOCHI, HE HAIICAIINE OT-
paXkeHus B yueOHOM JTuTepaType.

JlabopaTopHble 3aHATUS HAMpPaBIICHbI HA TPUOOPETEHUE MPAKTUYECKUX HABBI-
KOB pa0OThl Ha TEXHOJOTUYECKOM OOOPYJOBAHUH. 3aHSTHUSI TPOBOJSATCSA MYTEM BbI-
MoJIHeHUsT JabopaTopHbIX pabor Ha mnpoduiasbHOM mnpeanpustun AO «B3IIII-
Muxkpon».

Bonbioe 3HadeHHe MO 3aKPEIUICHUIO W COBEPIICHCTBOBAHUIO 3HAHUN MMEET
camocTosATenbHas pabota ctyaeHToB. MapopMainio 060 BceX BUIAX CAMOCTOSITENb-
HOM paboTHI CTYICHTHI MOJTYYalOT Ha 3aHATHUSX.

KoHTposb ycBOSHUST MaTepuana TUCHUTLINHBI MPOU3BOIUTCS TECTHPOBAHUCM.
OcBoeHUE NUCIUIUIMHBI OIICHHBACTCS Ha 3a4eTe.



Buj yueOHbIX
3aHSATHHU

I[C}ITCHBHOCTB CTyaACHTa

Jlexuusa

Hamnucanne xoHCHEKTa JEKIM: KPaTKO, CXEMATHUYHO, MOCJIEI0BATEIHLHO
¢buKkcupoBaTh OCHOBHBIE IMOJIOKEHHUS, BBIBOJIBI, (OPMYITUPOBKH, 0000111e-
HUS;, TIOMEUYaTh Ba)KHBIE MBICIIH, BBIIEISATH KJIIOYEBBIE CJIOBA, TEPMHUHBI.
[IpoBepka TEpMHUHOB, MOHATHUUA C TMOMOILIBK SHUIMKIONEAUHN, CIOBapeH,
CIIPaBOYHHMKOB C BBIMMCBHIBAHUEM TOJIKOBAHUU B TeTpaab. OO03HaueHHE
BOIIPOCOB, TEPMHUHOB, MaTe€pHala, KOTOPbIE BBI3bIBAIOT TPYIHOCTH, MIOUCK
OTBETOB B PEKOMEH1yEMOM uTeparype. Eciau caMocTosATENbHO HE y1aeT-
csi pazoOparbcsi B MaTepuase, HeoOXoauMo chopMyJIMpPOBaTh BOIPOC U
3a]1aTh IPENO0/aBATEII0 Ha JEKLIUH.

JIaGoparopHas
paborta

JlaGopaTtopHble pabOTHl MO3BOJSIOT HAYYHUTHCS NPUMEHSTH TEOpeTHYe-
CKME 3HaHWs, MOJTYUYEHHbIE Ha JICKIUU IIPU PELIEHUHA KOHKPETHBIX 3a/1ad.
YroObl HanboJI€€ palMOHATBFHO U TOJIHO MCIIOJIb30BaTh BCE BO3MOKHOCTH
1ab0paTOPHBIX ISl TIOJTOTOBKM K HUM HEOOXOAMMO: pa3o0paTh JIEKIIHIO
[0 COOTBETCTBYIOIIEH TEME, 03HAKOMUTBLCS C COOTBETCTBYIOIIMM pase-
JIOM y4eOHHKa, IPOpaboTaTh AOMOJHUTEIBHYIO JUTEPATYPY.

CaMocTogTeIbHas
paborta

CamocrosiTenpHas padoTa CTYyIEHTOB CHOCOOCTBYET TIIyOOKOMY YCBOE-
HUIO Y4eOHOro MaTepuaia W pa3BUTHIO HaBBIKOB camooOpazoBaHus. Ca-
MOCTOSITENIbHAs paboTa MpeAnoaaraeT caeAyolue COCTaBISIOLIIE:

- paboTa ¢ TeKCTamMH: y4eOHUKAMHU, CIPABOYHHUKAMH, IOMOJHUTEIHHOU
JUTEPATYPO, a TAK)KE MPOPadOTKA KOHCIIEKTOB JICKITUH;

- paboTa HaJ TeMaMH JIsl CAMOCTOSTEIbHOTO U3YUYECHHUS;

- y4acTue B paboTe CTyIeHYSCKUX HAyYHBIX KOH(PEPEHIIUHA, OTUMITHAT,

- IOATOTOBKA K MPOMEXKYTOYHOU aTTeCTAlIUH.

IToaroroska
K IPOMEKYTOUHOU
aTTeCTaluu

I'oToBUTHCS K HpOMG)KyTO‘IHOfI arrecrauum CJICAYyCT CUCTCMAaTUYCCKH, B
TEYEHUE BCEro cemecTpa. MIHTeHCMBHAsI MOATOTOBKA JOKHA HAYaThCsl HE
MO3/IHEE, YEM 3a MECSAL-IIOJATOpa 10 MPOMEXKYTOUHOW arTectauuu. J[aH-
HBIE Tepe/ 3a4eToM Tpu JTHS 3¢ (EeKTUBHEE BCETO HCIOIb30BaTh AJS MO-
BTOPEHHMS ¥ CUCTEMATU3allMi MaTepuaa.
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