MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, T eean T
COrNACOBAHA VTBEPXKIATO /A H. Jlenos/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

20.02.2026 1.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

B.1.2.8 OCHOBBI TEXHOJIOTHH JIEKTPOHHONH KOMIIOHEHTHON 0a3bl

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crenmantbHOCTh) 11.03.04 Dj1eKTpOHKMKA U HAHOAJICKTPOHUKA
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb DJIeKTPOHHBIE TPHUOOPHI U YCTPOICTBA
Kypc 4
Cemectp 7
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 180/5 4acOB/3a4ETHBIX €IMHHII

Jlexknun 32 JacoB

JIaboparopHbie pabOTHI 32 JacoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 64 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) 7 ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(0e3 yuera 3K3.) 80 JacoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30 JacoB

DKk3amMeH 7 cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnetmanbHOCTH) 11.03.04 DiIeKTpOHMKA M HAHOAJIEKTPOHUKA

[TporpamMmmy cocTaBuIu:

KullP COI'NTACOBAHO H.U. Cymienuon
3aBeAYIOIIHN Kadeapoit ¢ yaeHou
CTEMEHbI0 KaHIuJaTa HayK
(TOTKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa koHcTpynpoBaHus v IpOU3BOICTBA paHoanapaTypsbl

(HammMeHoBaHUe Kadeaphl)
26.01.2026 npotokoin Ne 13

(mara)
3aBenyromnuii kageapoit COI'JTACOBAHO J.E. Hammna

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToOM (MHCTUTYTOM), BBIITYCKAIOIIECH(MH )
kadeapoi(amn).
COOTBETCTBYVYET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO J.E. lamun
(M1.0. ®amunus)

[Ipencenarens MeTonudeckoil Komuccuu (akyiapbTeTa (MHCTUTYTA), B KOTOPBIM BXOAMT
BBHITTyCKaromas kadeapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)
Okenept(sl): Jlanun Baagumup Aanrapaosuy, qupexkrop OOO "HII® Mera-Xpom"

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 20.02.2026 r.
Crnermmamuct yueObno-meroandeckoro nearpa COI'JIACOBAHO /T.A. CmupHosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. ITIK-4 [TK-4.1. 3HaeT npuHLKIBI |3HAHKUS: - TpeOoBanuii cranaaptoB, OCT, ECK/] u
Crniocoben HOCTPOCHMSI JPYTruX HOPMaTUBHO-TEXHUYECKHUX IOKYMEHTOB B
IPUMEHSTh TEXHHYECKOTO 3aaHusi  |001acTH pa3pabOTKU U NPOEKTUPOBAHUS
COBpPEMEHHbIE  |IpHU pa3paboTke PasiMoOdIEKTPOHHBIX YCTPOICTB; - METOIUYECKON U
KOMIBIOTEPHBIE |IJIEKTPOHHBIX OJIOKOB. HOPMAaTHUBHOM 0a3bl B 00JIaCTH Pa3pabOTKU U
TEXHOJIOTUH JUISI IPOEKTHUPOBAHUS PAAHOAIEKTPOHHBIX YCTPOMCTB; -
MOJITOTOBKU TEXHUYECKHUX XapaKTEPUCTHK U SKOHOMUYECKUX
TEKCTOBOH U HoKa3zaresel 0Te4eCTBEHHBIX U 3apyO0eKHbIX
KOCTPYKTOPCKO- pa3paboTOK B 007IaCTU PaAHOIECKTPOHHON TEXHUKH;
TEXHOJIOTUYECKO - OCHOBHBIX METOJIOB KOHCTPYUPOBAHUS U
it ToKyMeHTaIuu IPOM3BOJICTBA PAINO3IEKTPOHHON TEXHUKH; -
C yueToM METO/I0B BBIITOJHEHHSI TEXHUYECKUX PAacueTOB, B TOM
TpeboBaHHil YUCIIe ¢ IPUMEHEHUEM CPEJICTB BBIYMCIUTEIbHON
HOPMATHBHOI TEXHUKHU; - TEXHUYECKOTO AHIVINHCKOTO SA3bIKA. -
JIOKYMEHTAIHH bu3nvecKknx U GU3NKO-XUMHUECKUX OCHOB

TEXHOJIOTHYECKHX IIPOLECCOB IIPOU3BOJICTBA U3JEIINN
3JIEKTPOHHON KOMITOHEHTHOM 0a3bl; - 0COOEHHOCTH
IIPOBECHUS OTJIEIBHBIX TEXHOJIOIMYECKUX OIepanui
(U3HUKO-TEXHOJIOTMYECKHNE U SKOHOMUYECKHE
OTPaHUYECHUS UHTErPALlMM U MUHUATIOPU3ALUN
AJIEKTPOHHON KOMITOHEHTHOMN 0a3bl; - ITAIbI
IIPOEKTUPOBAHUS U3JIETIUHN, COCTABIISIOIINX OCHOBY
KOMIIOHEHTHOM 0a3bl 3JIEKTPOHUKH;

YMEHHUA:
HABBLIKH:
I1K-4.2. YMmeer 3HAHUA:
HCITOJI30BaTh

HOPMAaTUBHBIC U
CIIPaBOYHBIE IAHHBIE TIPU
pa3paboTKe MPOEKTHO-
KOHCTPYKTOPCKOM
JOKYMEHTALUU.

yMeHusi: - GOpMyIUPOBATh LENU U 3a/1a41
IIPOEKTUPOBAHUS PAJUONIEKTPOHHBIX YCTPOUCTB U
cHCTeM; - pa3padbaTeiBaTh U 0HOPMIIATH
KOHCTPYKTOP- CKYIO M TEXHHUECKYIO JJOKYMEHTAIHIO
B COOTBETCTBUU C JIEHCTBYIOIIUMU HOPMAaTUBHBIMU
JIOKyMEHTaMU C IPUMEHEHUEM CUCTEM
KOMIIBIOTEPHOTO TPOEKTUPOBAHUS

HABBIKH:




I1K-4.3. Bnaneet
HaBBIKAMU O0()OPMIICHUS
IPOEKTHO-
KOHCTPYKTOPCKOU
JIOKYMEHTAIUH B
COOTBETCTBHUH CO
CTaHJapTaMH.

3HAHUA:

YMEHHUA:
HaBBIKH: - QOPMUPOBAHUEM TEXHUIECKOTO
IIPEJJI0OAKEHUS, BKIKOYAIOIIEr0: aHAIN3 U YTOUHEHHE
TEXHUYECKOTO 3a/IaHMsl; COTIAaCOBAaHUE TEXHUUECKOTO
3aJlaHuUs Ha POCKTUPYEMOE PaTU03TICKTPOHHOE
YCTPOMCTBO WJIM CUCTEMY; - pa3pabOTKON U

o opMIICHHEM BCEX BUJIOB KOHCTPYKTOPCKOM H
TEXHUYECKON JOKYMEHTAIIUU B COOTBETCTBUU C
tpeboBanusmu ctangaptos, ' OCT, ECKJI u npyrux
HOPMAaTHUBHO-TEXHUYECKUX JTOKYMEHTOB.

2. IIK-5 [TK-5.1. 3HaeT NpUHIKN |3HAHMS: -PU3UKO- TEXHOJIOTHUYECKUE OCHOBBI
Crniocoben yueTa BUAOB U 00BEMOB  [IIPOLIECCOB IIPOU3BOCTBA MATEPUAIIOB U U31EIUI
BBIIIOJIHATh IIPOU3BOJCTBEHHBIX 3JIEKTPOHHON KOMITOHEHTHOH 0a3bl, -0COOEHHOCTH
paboThI 110 pador. IIPOBEJECHUS OTAEIIBHBIX TEXHOJIOTMUECKUX OIEpaLui
TEXHOJIOTMYECKO YMEHHUA:

1 TIOArOTOBKE HABBIKH:

npoussoacTea  |IIK-5.2. Ymeer 3HAHUA:

MaTCpUajIoB U |OCYIIECTBIATD YMEHHsI: pacCUUTATh (PU3UKO- TEXHOIOIMUECKHE
12631 (Su 7 PpETIIaMCHTHOC pEXKUMBL 714 OJIyYE€HHU aKTUBHBIX U ITACCUBHBIX
3JIEKTPOHHOU o0cyKuBaHHEe 3JIEMEHTOB 3JIEKTPOHHON KOMIIOHEHTHOH 0a3bl ¢
TCXHUKHU 000pyI0BaHHS. TpeOyeMbIMU KOHCTPYKTUBHBIMH U

ANEKTPOPU3NYECKUMU TapaMeTpaMu

HABBIKH:
IIK-5.3. Bnaneer 3HAHUA:
HABbIKAMHU HACTPOUKHU yMeHHS:

BBICOKOTCXHOJIOTUYHOI'O
o0opyoBaHus B
COOTBETCTBUH C
NpaBUJIAMUA HACTPOUKHU U
IKCILTyaTaI|H.

HaBBIKH: -HaBBIKAMH BHIOOpA U IPUMEHEHUS
OCHOBHBIX ON€palyidi TEXHOJIOTUU CO3JaHUS
AJIEMEHTOB DJIEKTPOHHON KOMIIOHEHTHOM 0a3bl ¢
Y4E€TOM UX OCOOEHHOCTEH M KOHKPETHBIX IIeJIeH; -
HaBbIKaMU pabOThI Ha 000PYAOBAHUHU, UCTIOIH3YEMOM
B IIPOU3BOJICTBE DJIEMEHTOB JIEKTPOHHOU
KOMITOHEHTHOM

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JlucuumMHa OTHOCUTCS K 4acTH, (popMUpyeMoit ydacTHUKaMH 00pa30BaTeIbHbIX OTHOIICHUN

OIIOIL

I[I/ICI_II/IHJII/IHa SIBJIIETCS 00S13aTeIIbHOM

s

MIPOJIOJIKEHUS

(dhopmupoBaHus

3asABJICHHBIX

KOMIIETEHIINIT HEOOXOAWMBI  3HAHUS

NpeANIeCTBYIOMNX TUCHUIUTMH: KoHcTpynpoBaHue THOpUAHBIX HHTerpanbHbIX cxem (I1K-4),
[TpoexTupoBanue 3neKTpoHHOM KommoHeHTHOU 6a3bl (IIK-4); mpaktuk: IlpomsBoacrBeHHas
npakTuka. TexHomornueckas (mpoekTHo-TexHonornueckas) npaxktuka (I1K-4), [IpousBoacreenHnas
npakThka. TexHojorudeckasi (IpOEKTHO-TEXHOJorn4eckas) npaktuka (paccpenorouyennas) (IT1K-
4), IlpousBoicTBeHHas MpakTHKa. TexHomorudeckas (MPOEKTHO-TEXHOJIOTHYECKAasi) IMpaKTHKa
(ITIK-5), IlponzBoacTBenHas mpakThka. TexHomorndyeckas (MpPOEKTHO-TEXHOJIOTHYECKast) MPaKkTUKa
(paccpenorouennast) (ITK-5)

N3yuaemass JOUCLMILIMHA SBIISIETCS OCHOBOM JJsl NPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KoMIeTeHIIMH B cienyroomux aucuuiuinHax: IlarentoBenenue (I1IK-4), KoncTpympoBanue wu
TeXHOJIOTHUs 3MeKTPOoHHBIX cpeacTB ([TK-5); mpakrukax: [pexaumiomuas npaktuka (ITK-4),



[Mpenmumomuas mnpaktuka (I1K-5); rocymapcTBeHHONW HWTOTOBOM aTrTecTaluu B (opme:
[ToaroroBka K mpoLeAype 3alIUThl U 3alUTa BBHITYCKHON KBamu(ukauoHHoi pabdotsl (I1K-4),
[ToaroToBka K MpoIEaype 3alIUThI M 3alUTa BBITYCKHON KBanu(pukannonHoi padorsl (ITK-5)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HMCIIOIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
MIOAXO/BI.

OCHOBHBIMHU CTPAaTErMUECKUMU TEXHOJIOTHSMU SIBIISIFOTCS: JIEKLIMOHHBIE 3aHSTHS, IPAKTUUYECKUE U
71a00paTOPHBIE 3aHATHUS

Ha nocTixkeHne KOHKPETHBIX Lenell OOydeHHs HallpaBlCHbl IPUMEHsEMble TaKTHYECKHE
TEXHOJIOTMH: KJIACCUYECKasl JICKINs, 3a0aHus

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

7 cemecTp

. Konuuectso | Dopmupyembie
Bubl v TeMBbI 3aHITHIA

4acoB KOMIETEHINH
Paznea 1. DU3NKO-XUMHYECKHE OCHOBBI IIPOLIECCOB 50 [1K-4, TIK-5
dbopMupoBanus HoBoO# ¢a3bl HA NOBEPXHOCTH NMOMJI0KKH.

Jlexuus. Jleknus Nel. @u3nK0-XMMHYECKHE OCHOBBI IIPOLIECCOB 2

dbopmupoBaHus HOBOH (ha3bl Ha TOBEPXHOCTH MOATIOKKH.

Jlexuus. Jlekuust Ne2 TeopeTnueckrie OCHOBBI IPOLIECCOB 2

reTeporeHHoro $asoo0pa3oBaHus

Jlexuus. Jlekuust Ne3 I'eTeporeHHble MpoLECChl PEAKIIMOHHOMN 2

KOHJICHCAIIUU U3 Ta30BOM (ha3bl

Jlexuus. Jlekuust Ne4 ['ereporennsie mpoueccsl Gu3nuecKoi 2

KOHJICHCAIIUU U3 Ta30BOM (ha3kl

Jlexmms. Jlekmus NeS Crnertuduka nporeccoB (ha3zo00pa3zoBaHus 2

IPU TBEPJO- U KHUJIKO(DA3HBIX B3aUMOIEHCTBUSIX.

Jlexums. Jlexmust Ne6 Tlporiecchl okuciaeHus 2

JlaGopaTtopHast pabota. JlabopaTopHas padora Ne 1 MccnenoBanue 6

TEXHOJIOTHUYCCKOTIO IMponecca OJIyICHUs IJICHOK METOIOM
TCPMHUYCCKOT'O MCTIAPCHHM S B BAKYYMEC

JlaGopatopHas paborta. Jlaboparopnas padorta Ne 2 HccnenoBanue 6
TEXHOJIOTUYECKOT0 TPOIECcca MOTyISHNUS MIICHOK METOI0M
KOHJICHCAIIUU MOHHOU 60MOapIMpoBKOA

JlaGopaTtopnast pabota. JlabopaTopHas padota Ne 3 MccnenoBanue 6
TEXHOJIOTHYECKOT0 Mpolecca MOTYYSHHsI INIEHOK METOI0M
MArd€TpoOHHOI'O PaCHbIJICHUA

3agaHus Ui CaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBHITIOJIHEHUE
[TonroroBka kK 1a00PATOPHBIM 3aHATHUSAM, HAMUCAHUE OTYETOB.
3agaHue 1o KypcoBoMy MpoekTy «Pa3paboTka TeXHOIOTHYECKOTro

poliecca MPOU3BOCTBA AIEKTPOHHOT'O KOMITIOHEHTA 20

Paznea 2. Pu3NKO-XUMHYECKHE OCHOBBI NIPOLIECCOB 32 [1K-4, T1IK-5
nepepacrnpenejeHns BelecTBA

Jlexnus. Jlekmust Ne 7 Iporneccst TepmoandGy3nOHHOTO 2

JIETUPOBAHUS, IIPOTEKAIOIIHE 3a cUeT rerepoanddy3nu IpruMeceii.

Jlexuwmst. Jlekuus Ne 8 /Tuddy3nonHble mporeccsl, 2

CTUMYJIMPOBAHHBIC BHCITHUMH 1 BHYTPCHHHUMU




Jlexmms. Jlekmust Ne 9 Moaudurmpopanue

JlaGopaTtopHas pabora. JlabopaTopHas padora Ne 4 MccnenoBanue 6
npoliecca TePMHUUYECKOTO OTKHUTa Ha XapaKTePUCTUKH PE3UCTUBHBIX

IJICHOK

3agaHus U1 CAaMOCTOSITENIbHOU PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
[TonroroBka k 1a00PaTOPHBIM 3aHATUSM, HAUCAHUE OTYETOB.

Brimonnenue KypcoBoii paboThI 20
Pa3nes 3. ®u3nko-xuMu4YecKHe OCHOBBI MPOLECCOB yAAIeHUSA 30 [1K-4, TIK-5
BeIeCTBA C IOBEPXHOCTH TBePAOi (ha3bl- MOMJI0KKH.

Jlexuus. Jlekuust Ne 10 IIpouecchl MEXaHUUECKOTO yIaIeHUs 2
BEIIECTBA

Jlexuus. Jlekuust Ne 11 IIpouecchl XuMudeckoro yiaaeHus 2
BEIIIECTBA

Jlexuus. Jlekuust Ne 12 IIponeccsl BaKkyyM-TEPMUYECKOTO 2
yJaJeHus BEIIeCcTBa

JlaboparopHuas pabota. Jlaboparopuas pabora Ne 5 Hcciienopanue 2
TEXHOJOTHYECKOI0 MPOllecca MOHHOTO TPABJICHHUS IJICHOK

JlaboparopHuas pabota. Jlaboparopuas pabora Ne 6 Hcciienopanue 2
TEXHOJOTHYECKOT0 MPOIIeCcCa XUMUYECKOM QUHUCTKH MOATI0KEK

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHUCIIE BBHITIOJTHEHUE
[ToaroroBka k 1a00PATOPHBIM 3aHATHUSM, HAMUCAHUE OTYETOB.

Boinonnenue kypcoBoii paboThl 20
Pa3nen 4. YnpaBiasiemasi uHTeHcHu(puKkanusi GU3UKo- 32 [1K-4, TIK-5
XHMHYECKHX MPOIECCOB MyTeM BO3/eiCTBUS Pa3JIMYHBIX MoJIeil

H M3JIYYEHMIi.

Jlexnus. Jlexmua Ne 13 Herepmuueckas aktusanus 4
AMHUTAKCHAITBHBIX TTPOILIECCOB.

Jlexuus. Jlexuust Neo 14 OU3MKO-XUMUYECKHE OCHOBBI IIPOIIECCOB 4
($oTO-, pEHTTEHO- U AIIEKTPOHOIUTOTPaPHH B TEXHOIOTHU
MHUKPOIJIEKTPOHUKHU

JlaGopaTtopHast pabora. JlabopaTopHas padora Ne 7 MccnenoBanue 4
TEXHOJIOTHYECKOTO Tpoliecca hoTonuTorpadhuu

3amaHus U1 CAaMOCTOSITENTbHON Pa0OThI, B TOM YHCIIE BBHITIOJTHEHNE
[ToaroroBka k 1a0OPATOPHBIM 3aHATUSM, HAMUCAHUE OTYETOB.

Boinonnenue kypcoBoii paboThl 20
Wnas koHTaKkTHAsg padoTa: 3aluTa KYpCOBOro MPOEKTa/paboThI 0
IToAroToBKa K 3K3aMEeHY 30
ITpoBeeHNe K3aMeHa 6

Paznen 5. METOJUYECKUE VKA3AHUA JUIA OBYYAIOIIMXCA ITO OCBOEHMHIO

JIACLIUTUIMHBI

Nzydenne nucuunianabl OCHOBBI TEXHOJIOTHH AIEKTPOHHONW KOMIIOHEHTHON 0a3bl peKOMEHIYeTCs
HayaTh C O3HAKOMJICHUS C pabodeil MporpaMMoOM, €€ CTPYKTYpOHl M COJAEp)aHWEM pa3JeiioB.
VY4eOHbIil MaTepuan CTPyKTYpUpPOBaH, U3YYEHHE IHUCUUIUIMHBI OCYIIECTBISETCS B TEMAaTUYECKOM

noCICaA0BAaTCIBbHOCTH.

3aHATHS JEeKIMOHHOI0 THMAa JAal0T CHUCTEMATU3UPOBAHHBIE 3HAHUSA MO AUCHUIITUHE OCHOBBI
TEXHOJIOTHH DJIEKTPOHHOW KOMIIOHEHTHOM 0a3bl, KOHIICHTPUPYIOT BHUMaHWE Ha Hambojee
CIOKHBIX M BaXHBIX BOMpocax. Bo Bpems JEKIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH
KOHCIIEKTUPOBaHUE yuyeOHOro Marepuaina; oOpaiiath BHUMaHUE Ha (JOPMYJIUPOBKU U KAaTErOpHH,

pacKphIBalOLIME CyTh NPOOJEMbI, SBICHUS WM IPOLECCa;
IIPaKTUYECKUE

3a(pUKCUPOBATh  BBIBOJIBI
PEKOMEH/IalNH.

[ToaroToBka K J1abOpaTOpHBIM pabOTaM BKJIIOUYAET O3HAKOMJICHHE C TUTAHOM JIA0OPaTOPHOTO




3aHATUSA; pabOTy ¢ KOHCIIEKTOM JIEKIMH, BBIIIOJIHEHUE JOMAIIHETO0 3a/laHus, paboTy ¢ yueOHOU u

y4eOHO-METOIMYECKOU JTUTEpaTypou, Hay4YHBIMU U3IaHUSIMU u 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIME  pECYypcaMH, PEKOMEHJIOBaHHBIMU pabodell TporpaMMol  JUCIUILTAHBI
OcHOBBI TEXHOJIOTUH 3IIEKTPOHHOM KOMITOHEHTHOM 0a3bl.

ConepxkaHue camMoOCTOSITEJILHONH PadoThl omnpezensercs padouell mporpaMMol JUCLUIUIMHBL
OCHOBBI TEXHOJIOTUM DJIEKTPOHHOM KOMIIOHEHTHOW 0a3bl, OLIEHOYHBIMH M METOAWYECKHUMU
MaTepuajamMH, 3aJaHUSAMH M yKa3aHWsAMHU mperoaaBatens. CaMocrosiTeabHas paboTa MOMKET
OCYLIECTBIIAITEC B ayAWTOPHOW W BHeaymuTopHoW ¢dopmax. DPPeKTUBHBIM CpeacTBOM
OCYIIECTBIICHHST ~ CAMOCTOATEJILHOW  pabOThl  SBISICTCS  BJCKTPOHHAs  MH(OpMannoOHHO-
oOpa3oBarenpHas Cpella YHHUBEPCHTETa, KOTOpas o0ecmedrBaeT IOCTYH K 00pa3oBaTeIbHOM
nporpamme, pabodeid mporpaMMe AUCHUIUIMHBI OCHOBBI TEXHOJIOTHH 3JIEKTPOHHOW KOMIIOHEHTHOM
0a3pl, K OJJIEKTPOHHBIM OWOJIMOTEYHBIM CHUCTEMaM, MpPO(EeCcCHOHANBHBIM 0a3aM JaHHBIX W
UH()OPMAIIMOHHBIM CIIPaBOYHBIM CHCTEMaM.
N3yuenne aucuuiuiiHbl OCHOBBI TEXHOJOIMH HJIEKTPOHHOM KOMIIOHEHTHOW 0a3bl BKIHOYAET
BBITIOJIHCHHE KYpPCOBOTO MPOEKTa (paboThi), nabopaTopHOH paboTHI.
[lepromuvHOCTh MpOBEACHUS, (POPMBI TEKYILEr0 KOHTPOJSI YCIIEBAEMOCTH, CHCTEMA OLECHHBAHMUS
xoza OCBOCHUS JMCIUTLIHH Ipe/ICTaBIICHBI B paboueit nporpamme.
@®opMoll MPOMEXKYTOYHOM arTecTauuud 1o JucuuIuiiHe OCHOBBI TEXHOJIOTMH 3JIEKTPOHHOM
KOMITOHEHTHOM 0a3bl SBJISIETCS 9K3aMEH. 110 KypcoBOil paboTte mudepeHIpoBaHHbIH 3a4eT.

Pasznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOGHO-MeTOIUYECKOE 0OecIeueHne

KoauuectBo
AK3EMILISIPOB TIEYATHBIX
NoeNe . W3IaHUH, UIMEIOIIUXCS B

Cnucok HCTIONb3yeMOH JTUTePaTyphl
n/n OuOIHOoTEKE, HIIN
ANIEKTPOHHBIN aJpec U3TaHUs
(pecypca) B cetn MHTEepHET

YYEGHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

1. |E¢umos, MU. E. OcHoBbl MukposnekrpoHuku [Tekct] : 15
yuebnuk / M. E. Epumos, U. S. Kozeips. U3n. 3-e, crep.
Cankr-IlerepOypr: Jlans, 2016. - 383, [1] c. ISBN 978-5-
8114-0866-5. Dx3eMIUIIpLL: Bcero 15.

2. |HoBuxkos, FOpuii ButanseBud. OCHOBBI MUKPOIPOLIECCOPHOM 4
texuuku [Tekcr] : yue0. mocobue / FO. B. HoBuxos, II. K.
CkopoboraroB. 3-e wuzn., wucnp. M.MockBa: HWHTepHer-
VYuusepcurer Uadopm. TexnomornitbBMHOM. JlaGopaTopus
saanuid, 2006. - 357 c. ISBN 5-9556-0054-X. DK3eMILIApHI:
Bcero 4.

3. |BBemenme B mpolecchl  MHTETPAIBHBIX  MHKpPO- U 49
HaHoTexHojorui [Tekcr] : B 2 T. : [y4eb. mocobue] / mon
obomr. pen. 0. H. Kopkumko. - (Hanorexnonorum). T. 2 :
Texnonornueckue acnektsl / [M. B. Akynenok u ap.], 2011. -
252 ¢. ISBN 978-5-9963-0336-6. Dx3emiusapsl: Bcero 49.

4. |Edumos, NBan Edumosnu. MUKpPO3IEKTPOHHUKA. 64
[IpoexTHpoBaHue, BUABI MHKPOCXEM, HOBBIE HaIpPaBICHUS
[Tekct] : y4eb. mocobue must By3oB / U. E. Edumos, 0. H.
I'op6ynos, U. 5. Ko3bips. M.: Beicmas mikomna, 1978. - 312 c.
OK3eMIUIIPBI: Bcero 64.

5. |Edumos, U. E. OCHOBBI MUKPO3JIEKTPOHUKHU [DNEKTPOHHBIN
pecypc] / Ebumos U. E.,Kossips U. 4. 3-e uza. Cankr- https://e.lanbook.com/book/2




ITerepOypr: Jlanp, 2022. - 384 c. ISBN 978-5-8114-0866-5.
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6. |CymennoB, Hwuxonaii MBanoBu4. OCHOBBI TEXHOJIOTHH 149
MHKPOAJIEKTPOHUKHU [ TeKcT] 71ab. TPaKTHUKYM IS
cTyneHToB [cmeuuansHocteit: 200800, 201500, 200700,

201100, 210100, 220500] / H. H. Cymenmor, B. E.
OUIIMOHOB. 2-¢ u34., mepepab. um gom. Momkap-Ona:
MapI'TV, 2004. - 155 c¢. Dx3eMmsipel: Bcero 149.

7. |CymenuoB, Huxomaii VBanoBuy. OCHOBBI TEXHOJOTUHU 11 /
MHUKPOAIEKTPOHUKH [ Tekcrt] [1a6. mnpaxtuxkym ms| https://portal.volgatech.net/b
CTyIeHTOB By30B 1Mo creruanbHocTsiM 200800, 220500 wu|ooks/Filimonov_Osnovy_tex
Hanpasienusm 551100, 654300] / H. U. Cymennos, B. E.|nologii_mikrojelektroniki.pd
OuIIMOHOB. 3-e¢ u34., mepepab. um gom. Momkap-Ona: f
MapI'TV, 2005. - 184 c. ISBN 5-8158-0366-9. Dx3emmisaps:

Bcero 11.
8. |®unmumonoB, Buranuii EBrenneBuu. TexXHOIOIHS OYHCTKHU 71/

MOJIOKEK MUKpPO- W HaHodJekTpoHuku [Tekcr] : [yueO.
nocobue A CTYACHTOB BY30B IO HAMpaBICHUSM MOJITOT.
211000 "KoncTtpyupoBaHME€ U TEXHOJOTHSI 3JEKTPOH.
cpencts", 210100 "DnexTpoHrka U HaHO3JEKTpoHUKa'"] / B.
E. ®umumonos, H. U. Cymenuos; M-Bo ob0pa3oBaHus u
nayku P®, TOY BIIO "Map. roc. Texs. yu-1". Momxap-Ona:
MapI'TY, 2011. - 159 c. ISBN 978-5-8158-0867-6.
OK3eMILIApEL: Bcero 71.

https://portal.volgatech.net/b
ooks/Filimonov_texnologija_
ochistki_podlozhek.pdf

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE 00ecrieueHue

NeNe | Ayautopum st npose- | [lepeueHb OCHOBHOTO 000pyJOBaHUS IIporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
TBI ¥ TIPOBEJICHHSI TOCY-
JTApPCTBEHHON UTOTOBOM
aTTeCTalNU
1. 417 (I11) [Tpoextop mynpTuMmenuiinbiii Hitachi{Microsoft Windows
CP-X 5 (1), Yuebnas nabopatopus|Enterprise, CnpaBouHas
NanoEducator-8 Basic (1), Kommiekr|npaBoBas cucrema
yueOHou medenn (1) "Koncynprant  Ilmroc",
Microsoft Office

Standard, Arent Dr.Web,
Kommiekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
JJISL pemeHI/m OCHOBHBIX
I10JIb30BATCIIbCKUX 3a1a4

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIMCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

Kpurepun onieHUBaHMs HHAUKATOPOB TOCTH)KCHUSI KOMITETCHIINN HAITPaBIICHBI HA:
- YCBOCHHE TEOPETUYECKOT0 MaTepuasia (00beM 3HaHUH, INTyOMHa YCBOEHHUS), PEAYCMOTPEHHOTO
paboueit mporpamMmmoi;




- YMEHUE U3/1araTb MaTepuai (4eTKOCTb, TPAMOTHOCTb M3JI0KEHUS MaTepHalia, TOUHOCTh U MTOJIHOTa
BOCIPOU3BECHUS YI€OHOI0 MaTepuaa);

- YMEHHUE NPUMEHATh TEOPETUUECKUE 3HAHUS IIPU PELICHUH NPAKTUUECKUX 3aJJaHUH.

[IIkana oLleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUS
KOMIIETCHIIUU
IToporosslii OOyvaromuiics MMeeT 3HaHHUA OCHOBHOIO Marepuana,| YAOBIET-
YPOBEHb IPOSBIAET YMEHHE JIOTUYHO €ro u3jaratb, HO MOXET| BOPUTEIBHO

A0IYCKaTh HCTOYHOCTH B N3JI0KCHUU Matcpuaia,
HEAOCTAaTOYHO IIPaBUJIBHBIC (bOpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJIHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunythiii  [OOyuaromuiics TBEpIO 3HAET MPOrpaMMHBIN MaTepuall,| XOpOIIo

YPOBEHB U3JlaraeT €ro rpamMoOTHO M IO CYLIECTBY, HE JOIYCKAeT
CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC, IIPABUIILHO
IPUMEHSET TEOPETHUECKUE IIOJOKEHUS TIpU  PELICHUH
IPAKTUYECKUX BOMNPOCOB U 3a/lay, BJAJAECET HEOOXOIUMBIMU
HaBbIKAMU Y IPUEMAMU UX BBIIIOTHEHHUS

Beicokuit ypoBenb |OOydaronuiics riiyOOKO M MPOYHO YCBOMJ HIPOTPAMMHBINA|  OTIMYHO
MaTrepuay, I'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIa€T UCYEPIBIBAIOIINE OTBETHI HA IIOCTABICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpPUSA C INPAKTHKON, IIPU ITOM
oOyyaromuiics  He  3aTpyAHsieTcss C  OTBETOM  IpHU
BUJIOM3MEHEHUH 3aJJaHHs, CBOOOJHO CIPABIISIETCS € 3aa4aMH,
BOIIPOCAMM W JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHUM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JIUTEpaTypou,
NEPUOJIMYECKUMHU  W3JaHUSIMU, TPABUIBHO OOOCHOBBIBAET
NPUHATHIE pEIIeHUs, CBOOOAHO Bia/leeT Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPUEMaMU BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJIb YCHEBAEMOCTH OOECHEUMBACT OLIEHMBAHME XOJa OCBOCHMS JUCIHILIMHBI
(MOyJs) U MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JUCHUIIMHBL. 1IopsAnoK COCTaBiIeHHs TEXHOJIOTMYECKOM KapThl U
QITOPUTM  TPOBEAEHUS MPOIEAYpbl OLEHMBAHHS BHUJOB  JESATENIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WJIM OIMbBITA JAEATEIHHOCTH, II0
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHuem o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIUs 00yJarOIUXCs
[TpomexxyTouHasi aTTecTanus oOy4yaroluxcs HampaBlieHa Ha OLIEHWBAaHUE PE3yJbTaTOB OOy4YEHHS
M0 TUCIUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.

[lpumepbl THUIOBBIX KOHTPOJIbHBIX 3alaHuii W3 0a3bl (OHIA OIEHOYHBIX CPEIACTB IO
o0pa3oBaTeNbHON IPOTrpaMMe.

MoH —3TO yacTuua ...

1) He3apAKeHHasn




2) HeTpanbHan

3) oTpuLaTENbHO 3apAKeHHasA

4) NONOXKUTENBHO 3apAKEHHAA

DNEeKTPOH — 3TO YacTuua...

1) oTpUuaTeNbHO 3apsArKeHHas

2) HelTpanbHasa

3) NONOXKMTENBHO 3apAXKEHHAA

4) He3apAaXKeHHan

TexHONOrMYeCcKMii NPOLECC COCTOUT WU3....

1) TeXHONOTMYECKNX NEepexoaoB

2) TeXHONOrMYEeCcKUX 3Tanos

3)TexHonorMyecknx onepaumi

4) TEXHONOTNYECKMX XO40B

DNeKTPoHMKa (oT rpeyd. HAEKTp?VIO — 31EKTPOH) — HaykKa....
1) B KOTOPOW M3y4aloTCA NPOLECCHI, NPOUCXOAALLME C 3aPAKEHHBIMMU YaCTULLAMM

2)o B3aMmoaemncTemnm 3N1EKTPOHOB C 3/1EKTPOMArHUTHbIMU NofIAMMU U MmeToaax
CO3JaHKWA SNEKTPOHHbIX NPUOOPOB U YCTPOWCTB ANA  Npeobpa3oBaHWUS 31EKTPOMATrHUTHOM
3Hepruun, B OCHOBHOM Ans Npuéma, nepegayun, obpaboTkm U xpaHeHus nHbopmaLmm

3) 0 B3aMMOAENCTBUM 3INEKTPOHOB C 3/IEKTPOMArHUTHbIMM MONSIMU, B OCHOBHOM A/1A NPUEMA,
nepegauun, obpaboTkM 1 XxpaHeHUa MHPopmauum

4)06 ycTpolcTBax Ha  MONYNPOBOAHMKOBOM  3/71eMeHTHOM  6as3e:  TpaH3ucTopax U
No/lyNpPOBOAHMKOBbIX AMOAAX

[Tepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUYHON aTTECTAIUN

1. Knaccndumumpyiite metoabl popMmmnpoBaHMs HOBOM dasbl Ha NOBEPXHOCTM NOASIOMKKN.

2. Knaccnduumpyitte npouecchbl cpacTaHus.

3. OxapaKTepusyiTe mexaHn3mbl GOpMUPOBAHMA HOBOW da3bl HA NOANONKKE.

4. OxapaKkTepusyiTe nepexonHbli aNUTaKCUaNbHbIN CNOMN.

5. OCHOBHbIE KpUTEPUM FETEPOTrEHHOr0 NPOLIECCa PEAKUMOHHOM KOHAEHCALMM U3 ra30Boi ¢asbl.
6. KaTogHoe pacnbineHne. XapakTepucTmKa.

7. MNOHHO-NNa3MeHHOoe pacnblieHne. XapakTepucTmKa.

8. dNUTaKCUA. XapaKTepUCTUKa.

9. Xumunyeckme metoabl HaHeCEeHMA NAEHOK U3 PacTBOPOB. XapaKTepUCTHKA.


https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B2%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%B8%D0%B1%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D0%BE%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D0%BE%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B2%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
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34.

35.

36.

37.
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INEKTPOXMMMYECKME METOAbI. XapaKTEPUCTUKA.

CTtaauv npoLecca 3/1eKTPOKPUCTANAN3ALNN. XapaKTEPUCTHUKA.
AHOZHOE OKUCNEHME METANIN0B U NONYNPOBOAHMKOB.

Mpoueccbl CBAPKM U NalKK B TEXHOOTMN MUKPOSNEKTPOHUKM.
XapakTtep GM3NKO-XMMUYECKOTO B3anMMOLENCTBUA B NMPOLECCE CBAPKM.
OKcuaHble NAEHKU KpeMHus.

OT Yero 3aBMCATBbLIOOP NEMUPYIOLLLETO 3/1IEMEHTA.

OT Yero 3aBMCATBbLIOOP UCTOYHMKA NPUMECEN.

MNepepacnpeaenenue npu andodysmnn.

BHelwHMe daKTopbl BAUAIOLLME Ha ANDDY3NMOHHbIE NPOLECChI.
BHyTpeHHWe dpaKTopbl BANAIOLWME HA AMbDY3MOHHbIE NPOLLEeCChI.
MNoHHOe nervposaHue nosiynpoBogHUKOB.

dusmyeckne NpoLEeCChl, NPOUCXOAALLME NPU MOHHOM JIETUPOBAHUMN.
JddeKT KaHaNnpoBaHUA.

PacnpeaeneHune BHeAPEHHbIX MOHOB U HOCUTEEN.

PagunaumoHHble fedekTbl B MOHOM BHEAPEHUMN.
PaaMaumoHHo-CTUMYIMpoBaHHan andoysus.

Oectabununsmnpytowan obpaboTka.

Crabunmsmpyrowan obpaboTka.

N3MeHeHMA CTPYKTYPHbIX COCTOAHWUI B 3aBUCMMOCTM OT BMAA 06paboTKM.

FeTTepupoBaHMe C NOMOLLbI0 abpasMBHbIX HAPYLIEHMWI CTPYKTYPbl NPUNOBEPXHOCTHOTO C/10A
NAacTUHbI.

leTTepupoBaHMe ToYeYHbIX AedeKTOB C NomoLbto AN Y3UOHHBIX COEB.

leTTepupoBaHMe ToYeYHbIX AePEKTOB NPU OTHKUIE CTPYKTYP C MOHHO- UMMIAHTUPOBAHHbIMU
CNoAMM.

[eTTepmMpoBaHMe TOYEYHbIX ,Cl,eq)e}(TOB npum BO3A€I71CTBMM NNa3epHOro n3ny4vyeHua.

leTTepupoBaHue 3a cHeT 06pa3oBaHNsA B 06beme UM Ha NOBEPXHOCTU NOJIYyNPOBOAHMKA MOHHbIX
nap.

BHyTpeHHee reTreprMoBaHue.

FeTTepupoBaHne C MOMOLLBI0 TOHKMX MOBEPXHOCTHbIX C/I0EB U NJIEHOK.
BHelwHee reTTeppoBaHue.

Mpoueccbl MeXaHUYECKOro yaaneHus BewecTsa. XapakrepusyiTe.
PaspylueHne Xpynkux Te.

MepemellieHne 1 B3aMMOAENCTBME ANCNOKALNIA.
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B3aumopencrene gucioKauui.

B/AvAHMeE cpeaibl HA MPOLECCH! Pa3pyLLUEHMUA.

MexaHnsmbl pa3pywieHnA nonynposogHUKOBbBIX MaTepnasioB B npoueccax MeXaHMYecKomn

0bpaboTKu.

Kpuctannorpaduyeckan abpasmsHaa 06paboTka MOHOKPUCTANIOB KPEMHMUA.
MonnposaHue.

Pa3peneHune NAacTUH HA 3arOTOBKM.

Xumunyeckoe yaaneHue BelLecTsa.

MeXxaHN3Mbl XMMUYECKOTO YAaNeHMA 3arpA3HEHNA C MOA0KKMN.
Mpouecchl TpaBneHUA.

Yem o0b6bACHAETCA aHM3aTPONHOE TPaBAEHMUE.

TpaBneHne B Naporas3oBbiX CMECSX.

BaKkyym-Tepmuyeckoe ncnapeHue.

MosAcHWTe AnarpaMmy COCTOAHUA OL4HOKOMMOHEHTHOM CUCTEMDI.

OnuwuTe BAMAHME PAKTOPOB Ha CKOPOCTb UCNAPEHMA METAN/IOB.
MOoHHO-NNa3meHHoe TpasaeHue. CywHocTb. [penmyliectsa U He40CTaTKM.
Mnasmoxummyeckoe TpaBaeHue. CywHoOCTb. MNpenmyliectsa n Hego0CTaTKM.

OxapaKTepu3syiiTe HeLOCTaTKM TENNOBOrO BO34ENCTBUA HA TEXHONOMMYECKME NPOLLECCHl
MUKPO3NEKTPOHUKM.

OnuwuTe AelicTBME BHELUHEr0 3/1IEKTPMYECKOTO MOJIA HA NPOLLECC SNUTAKCUM.

OnuwunTe AeicTBME NEKTPUYECKOrO N0 HA KOHAEHCUPOBAHHYIO a3y Npu SNUTAKCUM.
BAnsAHMeE U3NyYEeHNI Ha NPOLECC INUTAKCUM.

BnuaHme M3ny4eHMin Ha COCTOHWE ra30BOM ¢asbl.

Bnnanue Vl3ﬂy'~IEHVlf;1 Ha aACOp6LI,MOHHb|e N KaTanuTUYeCcKMe CBOMCTBa NnOBEPXHOCTU
nonynposoaHUKOB.

OnuwwmnTe GU3NKO-XMMMUYECKYIO CYLLHOCTb poToMTOrpadum.
doTopesunct. TpeboBaHusA, NpeabaBasemble K GOTopesncTam.
doToxMMMUYecKue npouecchl B GoTopesmncrax.
TexHonornyeckmi npouecc potonntorpadumm.
PeHTreHonutorpadms.

INeKTPoHHOoMTOrpadua ¢ ynpasaaemMbiM MyYKOMm.

MpoeKunoHHan anekTpoHoauTorpadms.









