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Spocnasnp

1. Ilesin ocBOEHUS TUCHUILIHHBI

Henssmu ocBoeHust aucuuiuinHbl «Ilj1a3MeHHbIe TEXHOJOTMH B JJIEKTPOHUKE M
HAHOJJIEKTPOHUKE) SBISIOTCS:
- M3y4YeHHE (PU3NUECKHUX MPOIIECCOB B TUIa3MeE,
- (¢opMupoBaHHWE 3HAHUW O TONYYEHUH U WCIOIH30BAHUHM TUIA3Mbl B TEXHOJIOTHYECKHX
mpoleccax,
- U3YYCHHE TPUEMOB MPUMEHEHHUS TUIA3MEHHBIX TIPOIIECCOB B TEXHOJOTHMH MHUKPO- U
HAHORJICKTPOHHUKH.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

I[I/ICI_[I/IHHI/IHa «IIma3MeHHBIE TEXHOJIOTUH B SJICKTPOHUKEC U HAHOJJICKTPOHHUKCEH»
OTHOCHUTCSI K 4acTH, (OpMHUPYEeMOHl y4YacTHHKaMH OOpa30BaTENbHBIX OTHOIICHWH, M HMEET
unjekc b1.B.10.

JlanHas nucuuIuinHa TpeOyeT Uil CBOEro M3y4YeHMsl 3HaHMs oOmiero kypca (Gpusuku
(pazmen «DNEKTPUYECTBO M MAarHeTU3M»), IUCHUIUIMH «®Du3KMKa MONyNpOBOAHUKOB U
HU3KOPa3MEepHBIX CUCTEMY, «MarepHaibl MeKTPOHHOU TeXHUKH», «OCHOBBI KOHCTPYUPOBAHUS
1 TCXHOJIOTHH 3JICKTPOHHBIX CPCACTB, «KoMmnoHeHTEI SHGKTpOHHOﬁ TEXHUKN)).

HucuunnuHa «[l1a3MeHHbIe TEXHOIOTUN B 3JIEKTPOHUKE U HAHODJIEKTPOHUKEY SIBISETCS
OCHOBOM Il M3Y4YCHHMS TMOCIEIYIOIUX KypCOB, TaKUX KaK «AKTyaJbHBIC TPOOJIEMBI
COBPEMEHHOM 3JIEKTPOHUKH U HAHO3JEKTPOHUKUY», KypCcOB IO BbIOOpY YacTu, (popmupyemoint
YYaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHHIH.

3. [lnanupyemble  pe3yabTaTbl  O00y4eHMs 1O JWCOMIUIMHE, COOTHECEHHbIe €
IUIAHUPYEMBIMH pe3yJIbTaTaMHU 0CBOCHHS 00pa30BaTe/IbHON NMPOrpaMMbl

ITponiecc u3yueHus AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHME CIEAYIOLIUX JIEMEHTOB
komrnereHmii B coorserctBrr ¢ ®I'OC BO, OOIT BO u npuoOpereHus Cleayomux 3HaHHUM,
YMEHUH, HaBBIKOB U (UJIM) OIBITA AEATEIbHOCTH:

dopmupyemasn NaaukaTop nocTHKeHNs Ilepevyenn
KOMIIeTeHIAS KOMIIeTeHIIM U IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHusl
(xkoa u popmyanpoBka) | (koa u GopMyJHPOBKA)

HpO(l)eCCI/IOHaJ'IbeIe KOMIICTCHI MU

MK-1 NI TIK-1.1. 3xaer 3naer:

- - I/I_H MBI IOCTDOCHISL - OCHOBHBIE NIPUHIIMIIBI IOCTPOCHUS U
TI'oToB (1)0pMyJ'II/IpOBaTB pyHI p (YHKIMOHUPOBAHUS U3JEIHIA MUKPO- 1
[eTU 1 331391 )48 q)yHKE[HOHHpOBaHHH HaHoaneKTp()Hq])/IKH;

U3IEIUA MUKDPO- U - MOAXO0JIbI K (POPMUPOBAHUIO HIIEMEHTOB C
Hay4HBIX HAHOSIIEKT OII{)I/IKI/I 3a/laHHBIMU CBOMCTBaMH.
I/ICCJIe,Z[OBaHI/Iﬁ B p ' Ymeer:

- IPOBOJUTH CUCTEMATH3AIMIO TEXHOJIOTHIECKHX
MPOLIECCOB MUKPO-  HAHOIIEKTPOHHUKH.

COOTBETCTBHH C
TEeHJICHIUSIMU U

IICPCIICKTUBAMU Baageer HaBBIKAMH:

paBBI/ITI/IH BHeKTpOHHKH - INIOCTPOCHHUSA TCXHOJOTMYECKUX JIMHECK CUCTEM
OJICKTPOHUKU.




1 HAHODJICKTPOHHKH, a
TaK)Ke CMEXHBIX
obacTeil HayKH U
TEXHUKH,
CIIOCOOHOCTBIO
000CHOBaHHO
BBIOMpATH
TEOPETHUYECKHE U
AKCIICPUMCHTAJIbHBIC
METOBI ¥ CPEICTBA
perieHuUsI
chopMyITUPOBaHHBIX
3amad.

na IK-1.2.
OcymiecTBIsSET pacyeT
IIPEEIbHO-0MYCTUMBIX
U TIpEJeNbHBIX PEXKUMOB
paboThI U31eTUI MUKPO-
1 HAaHODJIEKTPOHUKHU.

3Haer:

- OCHOBHbIC TPEOOBAHUS K U3/EIHAM DICKTPOHHOM
TEXHUKH C TOYKH 3PEHHS JUANa30HOB ONTHMAIbHOTO
(YHKIHOHUPOBAHUSL.

Ymeer:
- aHATM3UPOBATH TEXHUIECKUE XaAPAKTCPUCTHKH
JJICKTPOHHBIX CUCTEM.

Baaneer HaBbIKaMu:
- BBIOOpA ONTHUMAIIBHBIX YCIOBHNA CO3JaHUS U PAOOTHI
3JIEKTPOHHBIX YCTPOMNCTB.

N T1K-1.3.
JleMoHCTpUpyET YMEHHE
BbIOOpA TEOPETHUECKUX
U DKCMEPUMEHTAJIbHBIX
METOJI0B MCCIIEA0BAHUS
W3 MUKPO- U
HAHO3JIEKTPOHUKH.

3Haer:
- OCHOBHBIC TEXHOJIOTUH CO3/IaHHsI UHTETPAIbHBIX
CXEM M HAaHOPa3MEPHBIX CHCTEM

YMmeer:
- KpUTHYECKU aHAINU3UPOBATh PE3yIbTaThl
TECTUPOBAHUS CXEM Ha BCEX ATANax MX CO3aHMSA.

Baageer HaBBIKAMHU:

- BBIOOpA ONTUMAITBHBIX TEXHOJIIOTHYECKUAX MTPUEMOB
(hopMHPOBAHHUS IIEMEHTOB CXEM MHKPO- 1
HaHODJICKTPOHUKH.

4. O0beM, CTPYKTYpPA U COJAEpPKAHUE TUCUUININHBI

OO6mmas TpyJ0€MKOCTh AUCITUIUTHHBI COCTABIISIET 2 3a4E€THBIC AMHUIIBI,

72 aKaj. 4acoB.

Ne Tembl (pa3aesibl) Buabl yueOHbIX 3aHATHIH, ®opMbl TEKYLIETO
n/n AUCHMILINHBI, BKJIKOYAasl CAMOCTOSITEIbHYIO KOHTPOJIA
HX co/lepiKaHue padoTy CTy1EeHTOB, ycneBaeMoCTH
o U UX TPYA0EMKOCTb
5 (B akajieMHYECKHX Yacax) dopma
S MPOMEKYTOYHOI
3 aTTecTALUH
(no cemecmpam)
®opmsel 0 n JO0T*
KonTakTHas padora
o o = =
S| E| 5| E
= Q (=% 2] g =) q
=~ (D] o) = = R = K
= = = V. = @] < q
4 = < = = I as) |t
o & ol »| o |8 q
= 2| & & 8|9 g
&1 €| 8| E3
= = < < |O
1 |BBoanblii Kypc 2 | 2 1 Juckyccus
Pu3rka HEpaBHOBECHOM,
2 |HU3KOTEMIlepaTypHOU 2 | 4 4 Huckyccus
J1a3MBl
KoHncTpykuuu,
3 |XapaKTepUCTUKH Iaa3mel | 2 | 4 4 Juckyccus
B peakTopax,




HCIIOJIb3YCMBIX B
TEXHOJIOTHUU MHUKPO — U
HAHO3JICKTPOHUKHA

4 |IInazsMoxuMus 2 4 4

Metobl AMarHOCTUKHU
S |XMMHUYECKH aKTUBHOU 2 1 4 4 Juckyccus,
TJ1a3Mbl

HMonHo-nma3MeHHEIE
MIPOIIECCHI

N Juckyccus
6 B3anUMOJACUCTBUA C 2 4 4

MMOBCPXHOCTHIO

IInasmoxumMuyeckue

IPOLIECCHI  TPABJICHUS B
7 |rexHonorun snekTponuku| 2 | 6 1 5 Juckyccus
¥ HAHODJIEKTPOHUKH

IInasmoxumMuyeckue

IPOLIECCH  OCAXKJCHHUS B
8 |rexnomoruu snektponuku| 2 | 6 1 5 Jluckyccust
¥ HAHODJICKTPOHHKH.

Tennenun pa3BUTHUA
MOHHO-TUIa3MEHHBIX

9 |mpomecco B TexHomoruu| 2 | 2 0,7
HAHOXJICKTPOHUKH.

Bcero 3a 2 cemectp 36 2 31,7

0,3 3auer

Bcero 36 4 103]31,7

Ipumeuanue. @opmor 30 u J[OT ne npedycmompensvi. B ciyuae nepexooa na OUCmMaHyuoHHOe
obyuenue 6y0ym ucnonv3osanvl 6osmodcrocmu LMS Moodle u opyeux pecypcos.
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7.

Conep:xaHue pa3iesioB IUCHUIIHHBI:

BBoanas geknus.

CBoiicTBa HEPABHOBECHOM IUIa3Mbl, MO3BOJSAIONIME CTaTh OCHOBOM IUIa3MEHHBIX
TEXHOJOTU B MHKPO — U HAHOZJIEKTPOHUKE. MeECTO IUIa3MEHHBIX TEXHOJOTUH B
n3rotoBieHur wuHTErpatbHBIX cxeM (MC). Mapmpyr wusroronenus HWC. OG63op
MPUMEHEHHUSI IJIA3MOXUMHUYECKUX MPOLIECCOB TPABIEHUS U OCAXKJICHUS B TEXHOJOTHHU
MHKpPO- U HAHOAJIEKTPOHHUKH. 2 yaca
®uznka HU3KoTeMneparypHoi miasmsl (HTII).

[Ina3ma pa3nUYHBIX TUIIOB pa3psAlloB, Te€OpeTHUECKHE W SKCIEPUMEHTAIbHBIE METOJIbI
uccienoanuss HTII. ®ynkuus pacnpeneseHus 3apsSyKEHHBIX YaCTHUI[ MO SHEPTHSIM.
JIBU>KEeHHE NOHOB B IPUAJIEKTPOIHOM CJIOE. 4 gaca
Koncrpykuun, XapaKTePUCTHKH IUIa3Mbl B PEaAKTOpPax, MCIHOJb3yeMbIX B
TEXHOJOTUM MUKPO — U HAHO3JIEeKTPOHUKH.

Peaktoper ¢ CBY, BY WUWHOYKIIMOHHBIM M €MKOCTHBIMM WCTOYHHKAMH ILJIa3MBl,
UCIIONb3yEMbIE B TEXHOJIOTMM HAHOSJEKTPOHUKU. BiusHME MAarHuTHOrO TmOJIA Ha
XapaKTEePUCTUKU TIa3Mbl. [IpuHIIUTT ynpaBiieHus] dHEprueidl HOHOB. MarHeTpoHBI U UX
HCIIOIb30BAHNE TEXHOJIOTHNY HAHCCCHHS INICHOK. 4 yaca
ILnazmoxumus.

[Ta3mMa XMMHUYECKH aKTUBHBIX Ta30B U €€ UCIOJIb30BAHWE B HAHOTEXHOJIOTHH. DU3nKo-
XMMHAYECKHE TMPOIECCHl B PEAKTOPEe XHUMHYCCKH AaKTHBHBIX Ta30B. TeopeTHuecKkoe
paccMOTpeHHe IIIa3Mbl TaJOTCHCOJACPKAIIUX Ta30B. YpaBHEHHE OallaHCa YaCTHIl U
MCTObI YIIPABJICHUA XUMHWYCCKUM COCTABOM ILIIA3MBI. 4 gaca

MeToabl AUATHOCTHUKHN HU3KOTEMIIEPATYPHOM M XUMHYECKH AKTUBHOM IJ1a3Mbl.

30HJ0BBIE U CHEKTPAJIBbHBIE METOMBI UCCIEIOBAHMS XaPAKTEPUCTUK IIJIa3Mbl Pa3INYHbIX
TUNOB paspsnoB. OxunHounblid 30H7A Jlenrmiopa, Teopus.  Ompenenenue (QyHKIHA
pacnpeelieHuss JIEKTPOHOB IO JHEPIUU. IUIOTHOCTH IUIa3Mbl MOHOB. OrmpenencHue
(GyHKIMHU pacrpesielieHus] HOHOB 10 YHEPTUU. AKTUHOMETPUUECKUN METOJ] OTIpeieIeHUs
KOHLIEHTPALUU PAJUKAIIOB. 4 yaca

HonHo-n1a3MeHHbIe MpoLecchbl B3aMMO/IEiCTBUS € OBEPXHOCTHIO.

Kpatkoe paccMoTpeHue SIBIE€HUH, NPOUCXOAINIMX IPU B3aUMOJECHCTBUM HOHOB C
MOBEPXHOCThI0. OHHO-IIJIa3MEHHbIE pACTbUICHUS B TEXHOJOTUU JJIEKTPOHUKU H
HAaHOAJIEKTPOHUKU. (OCHOBHBIE XapaKTEPUCTUKH Tpoliecca HU3KOIHEPreTHUYECKOTo
MOHHOTO pacHbUICHUS. DKCIIEPUMEHTAIbHBIE U TEOPETUYECKHUE METOJIbl MCCIIEIOBAHUS
pacmbuieHHs. MeToax  MOJEKYJISpHOM  JUHAMUKW. 3aBUCHMOCTh KO3 QuuueHTa
pacmibUIeHHs] MaTepualioB OT DSHEPruM, yria MajaeHus OoMOapIHpYIOIIUX HOHOB.
@®opMupoBaHUE HAHOCTPYKTYp, penbeda TMOBEPXHOCTH TMOJ JEHCTBUEM HMOHHOTO
oOnmydenusi. PacmpiieHne  MHOTOKOMITOHEHTHBIX — MaTepHalioB.  BzammojnelicTBue

KJIACTEPHBIX HOHOB C TIOBEPXHOCTBIO. 4 yaca
IlnazmoxuMu4eckue mpoueccbl TPaBJAeHUS] B TEXHOJOTMH JJEKTPOHMKH H
HAHO3JICKTPOHHUKH.

Tunel MI1a3MOXUMHYECKHUX MPOIIECCOB TpaBieHus. [lnasmenHoe, peakTHBHO-TIJIA3MEHHOE
TPaBJICHHUC, TPaBJICHUC B IIOCJIICCBCYUCHUHN  ITJIa3MBI. HpI/IHI_II/IHBI u OCHOBHBbBIC
XapaKTePUCTHKU IPOLIECCOB TpPAaBJIEHUs MarepuanoB. M30TpornHOe W aHU30TPOITHOE
TpaBieHne. CHHEPreTHYeCKHil MPOIECChl TPaBICHHUS KPEMHHUS BO (TOPCOIEpKaIIei
mwiazme. [lna3MeHHble TPOLECCHl TPaBJICHUS KPEMHHUSA, JUOKCHAAa KPEMHUs, IUICHOK
MCTAJUIOB, MATCPUAIOB MACKM Ha PAa3HbIX CTAAUAX TCXHOJOTMHU H3TOTOBJICHUSA
MHTErpalbHbIX cXeM. MeTo Ibl KOHTPOJISl MPOLIECCOB TpaBlieHUs. MeToabl (OpMUPOBAHUS
BBICOKOACIIEKTHBIX CTPYKTYp Ha IIOBEPXHOCTHU B IIpoLieccax TpasiieHUus. MonenupoBanue
MPOLECCOB TPABJICHUS. 6 yacoB



8. IlmasmoxumuvecKue nmpoueccnl OCaAXKJICHUA B TEXHOJOTHH IJICEKTPOHUKH M
HAHOJJCKTPOHHUKH.

Tunsl NIa3MOXMMUYECKUX TPOLECCOB OCAXKIEHUS, HCIOJIb3yEMbIE B TEXHOJIOTUU
W3TOTOBJICHUSI UHTETPATIBHBIX CXeM. [IpMHIIUITBI 1 OCHOBHBIE XapaKTEPUCTHKH ITPOLIECCOB
ocaxJeHMUs MarepuaioB. IlmasmMeHHbIE NPOLECCHl OCAXKIEHUS MOJYNPOBOIHUKOB,
IU3JICKTPUKOB, IPYTUX MaTepUAIOB HAHOZJICKTPOHUKH HA PA3HBIX CTAIHMSIX TEXHOJIOTHU
W3TOTOBJICHUSI MHTErPaIbHBIX CXeM. MeToJbpl KOHTpOJS IPOLIECCOB  OCAKICHHUS.
OcobeHHOCTH  OCaxJeHusT B IIIyOOKME KaHaBKUM. MOAETMpPOBaHKUE MPOIIECCOB
IIa3MOXUMUYECKOT0 OCaKICHHUS. 6 yacoB

9. Tenaenuuu pasBUTHS HOHHO-IJIA3MEHHBIX IPOLECCOB JIsl meJIei
HAHO03JIEKTPOHUKH. ATOMHO-CJIOEBbIE IUKJIMUECKHUE MPOLECCHl TPABIICHUS U OCAXKICHUS
B TEXHOJIOTMM HAHODJIEKTPOHUKHU. 2 yaca

5. O0pa3oBaTe/ibHbIE TEXHOJOTMH, HCIOJIb3yeMble NPH OCYIIeCTBJIEHNH 00Pa30BaATEJILHOIO
npouecca no JMCUMIUINHE

B nporiecce o0ydeHust HCTIONB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHBIE TEXHOJIOTHU:

BBogHasi JieKnMs — 1aeT IEpBOE IEJIOCTHOE MPEACTaBICHUE O JIUCHUIUINHE U
OPUEHTHUPYET CTYJIEHTa B CUCTEME H3Y4YEHHUs JTaHHOW JUCHUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAaYeHHEeM U 3aJladyaMM Kypca, €ro pojibl0 U MECTOM B CHCTEME yYeOHBIX NUCUUIUIMH U B
CUCTEME TMOATOTOBKH B 1enoM. JlaeTcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH U
MPAKTUKHU, TOCTHKEHUS B 3TOU cdepe, MMeHa W3BECTHBIX YUEHBIX, N3JIaraloTcs MEepPCIeKTUBHBIE
HanpaBJIeHUs uUccienoBaHud. Ha 3Toll  JeKuuMM  BBICKA3bIBAKOTCA  METOAUYECKUE U
OpraHU3al[MIOHHbIE OCOOEHHOCTH pabOThl B paMKax JaHHOW AWCHUUIUIMHBI, a TaKXKe Jaercs
aHaJIN3 PEKOMEHIyeMOU yueOHO-METOJMUECKOM JTUTEPATYyPHI.

AxageMuveckasi JeKIus (WJIH JICKIUS 00IIET0 Kypca) — MOCJIeIOBATEIbHOE U3JI0OKEHUE
Marepuana, OCYIIECTBIAEMOE NPEUMYIIECTBEHHO B BHJE€ MOHOJIOTa IPENnoaaBaTelis.
TpeOoBanusi K aKageMHUYECKOW JICKIIMH: COBPEMEHHBIN HAy4HBIH YPOBEHb W HACBHIIICHHAS
WH()OPMATUBHOCTh, yOETUTENIbHAs apryMEHTalus, JOCTYIHAas W TIOHSATHAs pedb, YeTKas
CTPYKTypa W JIOTMKa, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHUM,
(axToB.

KoncyabTauuum — BuJ y4eOHBIX 3aHITHH, SBISIOMIMICS OAHOW W3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOM  paboThl  CTyAeHTOB. Ha KOHCymbTanusx 1o Mpockde CTYACHTOB
paccmarpuBaroTcs HauOosiee CIOKHBIE MOMEHTBHI MPU OCBOCHMHM MarTephalla TUCIUILIUHBI,
MpernojiaBaresib OTBEUAaeT Ha BONPOCHI CTYAEHTOB, KOTOpPhIE BO3HUKAIOT Y HHUX B IIpoLecce
CaMOCTOSITEIIbHOW PaOOTHI.

B mpornecce oOydenus (mpu HEOOXOAMMOCTH) HCIIONB3YIOTCS CIACAYIOIINE TEXHOJIOTHH
SJICKTPOHHOI'O OGy‘-IGHI/IH U JUCTAaHIIUMOHHBIC O6paBOBaT€.HBHBIC TCXHOJIOI'UH:
JJIeKTPOHHBIH Yy4eOHbIH Kypc «lIlazMeHHbIe TEXHOJOTHMH B JJIEKTPOHHKE U
HaHOJJIeKTPoHUuKe» B LMS DuiekTponnsblii yuusepcuter Moodle ApI'Y, B koTopom:
- TpelICTaBieHbl 3aJaHMsl JUIsI CaMOCTOSITENbHOM paboThl 00ydYaromMXcs IO TeMaM
JUCIIUIIINHEIL,
- OCYUIECTBIIIETCS NPOBEIEHUE OTHECIbHBIX  MEPONPHUATHI  TEKYyIIEro KOHTPOJIS
yCIEBAEMOCTH CTYAECHTOB;
- TpelCcTaBJIEeHbl MaTepUabl IO OTAEIBHBIM TEMaM JTUCIUILINHEI;
- MMpCACTABJICHBI ITpaBUJia MPOXOKIACHUA HpOMG)KyTO‘IHOﬁ aTTeCTalluu 110 AUCLHHUIIIINHC,
- TIpelICTaBieH CIHCOK Yy4eOHOHl JuTepaTrypbl, pPEKOMEHIYeMOHl i  OCBOCHHUS
JUCIIUIIINHEI,
- mpexcraBieHa uH@opMmanus o QopMe M BPEMEHHM MPOBENEHUS KOHCYJbTallMi IO
AUCHUIINIMHE B PCKHUME OHHaﬁH;



- mocpeAcTBOM ¢opyMa  OCYIIECTBISETCSA CHHXPOHHOe W (WJIM) aCHHXPOHHOE
B3aUMOJICIICTBUE MEXIy OOydalolmMMHUCS M IpernojaBaTeleM B paMKax H3yYCHHs
JVICIIATUTHHBL.

6. IlepeyeHb JMIIEH3MOHHOTO W (WJIM) CBOOOJHO PACHPOCTPAHAEMOr0 MNPOrPAMMHOIO
obecrneyeHusl, MCMOJIb3YeMOT0 MNPH OCYIIECTBIEHHH O0OPa30BaTeJILHOIO Tpolecca Mo
AUCHUIJIHHE

B mpomecce ocymiectBieHus —00pa30BaTENFHOrO — Tpolecca IO TUCIHILUINHE
UCTIONB3YIOTCS:

st GOPMHUPOBAHUS MATEPHAJIOB Uil TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHHUS
POMEXYTOUHOM aTTeCTaluU, 115 POPMUPOBAHUS METOJUUYECKUX MAaTEPUAIIOB 110 TUCIUILTHMHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEHHBIX TNpPO(ecCHOHANBHBIX 0a3 MaHHBIX H HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NMPHU OCYIIeCTBJIeHHU 00pPa30BaTeIbLHOI0 Mpolecca 1o
AMCUMILINHE (TPH He00X0AMMOCTH)

B mpouecce ocymiectBieHuss 00pa3oBaTeNbHOTO  Mpolecca MO  JUCHUIUIMHE
UCIIOJIB3YIOTCS:
ABTOMatu3upoBaHHas 6ndnuoTedHo-uHpopmarmonHas cucreMa «bYKNU-NEXTy_
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHbr OCHOBHOII W  JONOJHUTENbHOHW Yy4eOHOl  JUTepaTypbl, pecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKANIUOHHOI ceTHn «HHTepHeT» (IPH HEOOXOAMMOCTH),
PeKoMeHAyeMbIX IS OCBOCHHS 1M CIMIIIMHbBI

a) OCHOBHasI JIUTEpaTypa

1. Ky3nemnos, I'. I. MonHo-mu1a3mMenHas 00padoTka matepuanion : Kypc neknumii / Ky3ueros I'.
., KymxoB A. P. - Mocksa : MUCuC, 2008. - 180 c. - ISBN 2227-8397-2008-02. - Tekcr :
anextpoHHsii // DbC "Koncynerant cryaenta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/2227-8397-2008-02.html

2. bepnun, E. B. MoHHO-TI1a3MEeHHBIE TIPOIIECCHl B TOHKOIUIEHOYHOM TexHonoruu / bepnun E.
B., Ceitnman JI. A. - Mockga : Texnocdepa, 2010. - 528 c. - ISBN 978-5-94836-222-9. - Tekcr :
anektpoHHsli // OBC "KoncynbranT crygenra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785948362229.html]1.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. ITnasmennsie TexHosnoruu B npoussojctse CBUC. Iloxa. pex Alictipyka. Mup.

2. FO.I1.Paiizep. ®usnka ra3oBoro paspsa.

3. Lieberman M., Lichtenberg A.J. Principles of Plasma Discharges and Materials Processing,
Second Edition, John Wiley and Sons, 2005.

B) pecypchbl ceTn «AHTEepHET»
1. DnekrponHas Oubnuoreka yueOHbIX MaTepuanoB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00OX0AMMAasA ISl OCYLIECTBJIEHUS 00Pa30BaTEIbLHOI0
npoiecca no TUCIHUIIINHE

MarepuanpHo-TexHUYeCcKas 06a3a, HeoOXoaumast JjIsl OCYIIECTBICHUS 00pa30BaTEeILHOTO
nmponecca no JUCHUIUIMHE BKIIIOYACT B CBOU COCTaB CIICOHUAJIBHBIC ITIOMCIICHUSA .



-y4eOHbIe ayAUTOPHUH [Tl TPOBEICHUS 3aHATUHN JIEKIIMOHHOTO TUIIA;

- yueOHbIC ayIUTOPUHU IS TPOBEICHUS TPYNITOBBIX U MHIUBHIYyIbHBIX KOHCYJIbTAIIUH,

- yueOHbIe ayIUTOPUH JUIS TPOBEIECHUS TEKYIIEro KOHTPOJISI U TPOMEXKYTOUHOH aTTecTaluy;
- IOMEUICHHUS JJIsl CAMOCTOSITENIbHON pabOThI;

ABTOp:

1.¢.-M.H. .. Amuposn

(noonuce)



IIpunoxkenne Nel k padoueil nporpaMme AUCHUILINHBI
«I1l1a3MeHHbIE TEXHOJOTHH B JIEKTPOHUKE U HAHOJIEKTPOHHKE»

DoH/1 OLICHOYHBIX CPEACTB
JJISl POBEACHHA TEKYIEro KOHTPOJIS yCIeBaeMOCTH
U IPOMEKYTOYHOM ATTECTAllUM CTYACHTOB
10 JIMCUHUIIHHE

1. Tunossie KOHTPOJIbHBIC 3aIaHUA U HHbIC MaTEepPHAJIbI,
HUCMOJb3YyEMbIC B MPOLECCEe TCKYINEI0 KOHTPOJIA YCIIEBACMOCTH

Tembl 111 TUCKYCCHU

3aganue no reme Nel «BBoaHasi JeKIus.

1. HOHCHI/ITB, nmo4yeMy IUIa3MCHHBIC TIPOLECChI ABJIAIOTCI OAHHMMU H3 KIHOYCBBIX B
TEXHOJIOTUM MHUKPO — M HAHOAJIEKTPOHUKH ?

2. CKOJBKO U KaKue oncpanru UCIOJIb3YHOTCA B TCXHOJIOTMU U3TOTOBJICHHUA COBPCMCHHBIX
MHTETPaJbHbIX CXeM?

3aganue nmo teme Ne 2 «®u3nka HU3KOTemMneparypHoi miaasmen (HTII).

1. Kakue Tunbl paspsanoB MPEeMMYNIECTBEHHO UCIONB3YIOTCSA B TEXHOJIOTHH MHKPO — U
HAHODJIEKTPOHUKHU U TIouemy?

2. TlosicHuThb, T04eMy (YHKIMS PaCIpPENETIEHUs DIEKTPOHOB IO DHEPTUAM SBJIAETCS
OCHOBHOM XapaKTEpUCTUKON HEPaBHOBECHOW, HU3KOTeMIepaTypHoil minazMsl (HTII)?

3. Kaxue ectb TeopeTrdeckue Moenu onucanus HTII?
3aganue mo teme Ne 3. KoHCTpyKnMH, XapaKTepHCTHKH INIa3Mbl B pPeaKToOpax,
HCIO0JIb3yeMbIX B TEXHOJIOTMH MHUKPO — M HAHOYJIEKTPOHHMKH.

1. TlosicHuTh MOCTOMHCTBA M HENOCTATKU PAa3IMYHBIX THIOB ILIa3MEHHBIX PEAKTOPOB,
HCITOJIB3YEMBIX B TEXHOJIOTHH HAHOAJIEKTPOHHUKH.
2. Toscaute B ueM mpossisgercs d(PpQEKT BIMAHME MAarHATHOTO TOJNS  Ha
XapaKTEPUCTUKH TIa3Mbl?
3. B ueM 3aKiIr09aeTcs IPUHIKI YIIPaBIEHHs SHEPIUEH HOHOB?
3aganme mo Teme Ne 4 «Ilmazmoxumms».
1. Ilepeuncnuth OCHOBHBIE (PUIUKO-XUMUUYECKUE TPOIECCHI, MPOUCXOISAIINE B PEAKTOpPE
XHMUYECKH aKTUBHBIX I'a30B.
2. Hammucath ypaBHeHHE OaaHca 4acTUIl B XUMHYECKH aKTUBHOU TUIa3Me.
3. B xakux 00y1acTIX HaHOTEXHOJOTHUN HCIIONB3YETCS HU3KOTEMIIEpaTypHasT XUMHUYCCKU
aKTHBHAs IUIa3Ma.
3ananue nmo teMe NeS5 «MeToabl AMATHOCTHKH HHU3KOTEMIIEPATYPHON U XMMHYECKH
aKTHBHOM IJIa3MbI».

1. B ueM JOCTOMHCTBA U HEAOCTATKH 30HOBBIX METOJ0B THATHOCTHKH I1a3MBbI?

2B YeM JOCTOHMHCTBA U HEOOCTAaTKHN CHCKTpa.HBHBIX METOA0B HUCCJICOOBAHUS
XapaKTEPUCTHUK TJIA3MBI.
3ananne Ne6 «MoHHO-ITIa3MeHHBbIE NMPOLECCHI B3AUMO/IEHiCTBUSL € MOBEPXHOCTHIOY.



1. Kakumu npoueccamMunu BBaHMOHCﬁCTBHH MOHOB ILIIa3Mbl MHECPTHBIX I'a30B C

MMOBEPXHOCTHIO 00YCIIOBICHO 00pa30oBaHNE HAHOCTPYKTYP?

2 Kaxkue mponecCbl MOHHO-IUIA3MCHHOTO PACHBUICHUSA HCIOJB3YHOTCA B TCXHOJOTUU
OJICKTPOHHUKHU U HAHOJJICKTPOHUKH.

3. Kak cunbHO 3aBUCUT KO3()(DUIIMEHT pacmbUIEHUS OT SHEPruM, YIJa MaJeHUs WOHOB,
TeMIieparypsl oopasma?

3aganue Ne7 «IlmasmoxummuyeckHe MpoHecChl TPaBJIeHHMA B  TEXHOJIOTMH

IJIEKTPOHUKH U HAHOIJICKTPOHUKW.

1. B uem 3akmrouaercs cuHepretudeckuil 3Q(HeKT TpaBiICHHUS KPEMHHUS BO
dTopconepxkarieil miazme.

2. Kakue eCTh Tumsl mia3sMoXMMHUYECKUX MPOLECCOB TPABJICHHS U B Y€M UX OTJINYHE.

3. Kakve OCHOBHBIE XapakTEPUCTUKH ILIA3MOXHMHUYECKHX IPOIIECCOB TPABJICHUS B
TCXHOJIOT'HU U3TOTOBJICHUS I/IHTera.HBHBIX CXEM. HpI/IMepBI.

4. B dyem 3akit04aeTcs TMPUHIMI peaTU3alUd IJIa3MEHHBIX IIPOILIECCOB TPaBJICHUS
BBICOKOACIIETHBIX CTPYKTYp? B 4eM npuyrHa BOSHUKHOBEHUS anepTypHOro 3¢ ¢exra?
3ananue Ne§ «IlmazMoxuMuyeckue  MNpPoUECChl  OCAKIAEHUS] B TEXHOJOTMH
IJIeKTPOHUKHU U HAHOIJIEKTPOHUKI».

1. Ha xakux cTamusx TEXHOJOTUU HW3TOTOBJICHHUS HHTETPATBHBIX CXEM HCIIOJIB3YIOTCS
IIJIAa3MECHHBIC Hpoueccm OCaXKACHHUA, KAKHUX H.HGHOK?

2. Kakue ectb METOAbI KOHTPOJISI IPOLIECCOB OCAKACHUS.

3. B ueM 0COOEHHOCTb OCaXACHUS B IITyOOKHE KaHABKU.

3ananue Ne9 «TeHaeHUMH Ppa3sBUTHS HMOHHO-IJIA3MEHHBIX MPOLECCOB JIs LeJei
HAHOJJIEKTPOHUKI.

1. B 4eM npuHIUIT aTOMHO-CIIOEBBIX MTPOIIECCOB TPABJICHUS U OCAXKICHHUS.

IIpaBusia BeICTaBJIeHHSI OLIEHKH 110 Pe3yJibTaTaM HHAMBU/IYAJIbHOT0 co0ece10BAHNS H
AUCKYCCUM

OreHka 1o pe3yabTaTaM MHIUBHIYaTbHOTO COOECE0OBAaHUS U JUCKYCCHH CUUTACTCS B
0aurax 1Mo KaKaoMy 33aJaHHIO 0 CIIEAYIOMEMY TPUHITHITY:

- 3aJJaHHE BBIMIOJHEHO B IMOJIHOM 00BbeMe Oe3 3aMeuaHuii mpernoaBaTens — 3 O6aia;

- TIpU BBINOJHEHWH 33/1aHUSl TPUMEHEHBI TPABWIIBHBIC TOIXOJABI, HO HWMEIOTCSA
HETOYHOCTH B M3JIO)KEHUH MaTepuana — 2 6aia;

- TpU BBINOJHEHWM 33/aHUSl TPUMEHEHBl NPABWIbHBIE MOIXOMAbI, HO HUMEIOTCA
3HAUUTENbHBIC (U3HUECKUE U/WUIH MaTeMaTHYeCKre omuoOku — 1 6arm;

- TOpU BBINOJHEHHWU 3aJaHUsl TPUMEHEHbl OLIMOOYHBIE MOAXOJbl, OTCYTCTBYET
MoHUMaHue o0cyxaaemMoro matepuana — 0 6aIoB.

KonnuecTtBo OanmmoB 3 COOTBETCTBYET OIIEHKE «OTIUYHO», 2  OaIJIOB — OIICHKE
«xopomo», 1 Oamn — OIEHKE «yIOBIETBOpUTENbHO», (O OajmoB —  OIEHKE
«HEYJIOBJICTBOPUTEIbHO» (YMEHHS W HABBIKM HAa JAaHHOM JTale OCBOCHUS IUCIMIUIMHBI HE
c(OpMHPOBAHBI).

Chnucox 3agaHuil K 3a4eTy
Ha 3auete nposepsiercst copmupoBanHocTs kommereHiuii [1IK-1 B yactu, kacaromieiics
tem Nel-9. 3aver BBICTaBiIsieTCS MO pe3yinbTaTam cobOecemoBaHus. J[s momydeHus 3adera
HEOOXOMMO TMPOXOXKJECHUE HHIWBUIYATLHOTO (UHAIBHOTO coOeceoBaHUs Ha OICHKY HE

MeHee 3 0aJUIoB.

IIpaBuiia BbICTaBJIEHNS OLIEHKH 110 pe3yJbTaTaM (UHAJIbHOIO0 co0ece0BAHMS:
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OreHka 1o pe3yabTaTaM HHIMBUAYAIBHOTO (PUHAIBHOTO coOece0BaHUs ONPEIEsIeTCs B
Oautax 1o CieAyrolmeMy NPUHIHITY: oOydaromeMmycs Bbimaercs S5 BompocoB u3 Crmcka
BOIIPOCOB K 3a4eTy. 3a KaKAbIi MpaBUIBLHO PAaCKpPHITHIN Bompoc aaercs | 6aii, HempaBHIbHOE
packpbiTue mMatepruana - 0 6amto. OO61Iee yncio 6aIOB 3a KK bl BOMpoc cymmupyercs. s
MOJIyYEeHHUs 3a4eTa 10 pe3ysbTaTaM co0eceJoBaHus HeoOXxo1uMo HabpaTh He MeHee 3 OalyIoB.

CtynmeHT  OCBOOOXKITAeTCS  OT  MPOXOXKICHHWS ~ WHAWBUAYAITBHOTO  (DMHAIBLHOTO
cobeceloBaHUSI M aBTOMATHYECKH IIOJIy4aeT 3a4eT MPU YCIOBUH, YTO HPU MPOXOKICHHU
TEKYIIEH aTTecTalliy Y HEro NMeJach OIeHKa «OTIMYHO» HE MEHEee YeM 1o 5 TeMam u3 9.

Cnncok BONPOCOB K 3a4€Ty:

1. Kakue Tumbl paspsiaoB MpeuMyLIIECTBEHHO UCIIONIB3YIOTCSA B TEXHOJOTUH MHKPO —

n HaHOBHGKTpOHI/IKI/I n HO‘-IeMy?
2. OmpeneneHrie QPyHKIMS pacHpeesieHUs IJIEKTPOHOB IO PHEPrHsiM B riazMe. Ee
U3MEPEHHE 30HJIOBBIM  METOJIOM. SBJISICTCSI OCHOBHOW  XapaKTEPHUCTHKOMN
HEpaBHOBECHOH, HU3KoTeMIepaTrypHou miaa3msl (HTII)?
3. Teopernueckue moaenu onucanuss HTTI?
4. JlocTOMHCTBA M HEJOCTATKH PA3JIMYHBIX THUIIOB TUIA3MEHHBIX PEAKTOPOB,
I/ICHOJ'IBByCMBIX B TCXHOJIOTHUN HaHOBHeKTpOHI/IKI/I.
5. BJII/ISIHI/IG MAardmuTHOI'O I10JIA Ha XapaKTepI/ICTI/IKI/I IIJIa3MBI.
6. HezaBucumoe ympaBjieHUE HEPrUedl U MOTOKOM HMOHOB B IUIA3MOXMMHYECKOM
peakrtope.
7. OcHOBHBIE (DU3UKO-XUMHUYECKUE MPOIIECCHI, MPOUCXOAIINE B PEAKTOPE XUMHIECCKH
AKTHBHBIX T'a30B.
8. YpaBHeHure OaaHca 4acTUIl B XUMUYECKH aKTUBHOM T1a3Me.
9. OOnacTd HAHOTEXHOJOTHH, B KOTOPBIX HCIOJB3YETCS HHU3KOTEMIIepaTypHas
XUMHWYCCKHU aKTHUBHAJ I1J1a3Ma.
10 I[OCTOI/IHCTBa 1 HEAOCTATKU 30HAOBBIX METOA0B JUATrHOCTUKMU I1JIa3MBEI.

11. [doctouHCTBAa W HENOCTAaTKU CHEKTPAJIbHBIX METOJOB  HCCIIEIOBAHUS
XapaKTePUCTHK IUIa3MBbl.

12. AKTUHOMETPUYECKUI METOJT OTIPEAEIIEHUS PAJUKAIBbHOIO COCTaBa IJIa3Mbl.

13. Mexaau3m 00pa3oBaHUsI HAHOCTPYKTYP MPHU HOHHO-TNIA3MEHHON 00paboTKe.

14. TIlpumepbl UCHOJB30BAHUS HOHHO-TUIA3MEHHBIX  MPOLIECCOB  PACHbUICHUS
TEXHOJIOTHH 3JIEKTPOHUKU U HAHOAIEKTPOHUKH.

15. Koapdumment pacnbuieHus MatepuanoB. Ero 3aBUCHMOCTH OT JHEPTUH, YTiia
naJIeHUsl HIOHOB, TEMIIEPATyphl 00pasia.

16. Cunepreruueckuii 3¢ ekt TpaBiIeHUs: KpeMHUS BO (pTOpCcOoAepKalleil rmia3me.

17. U30TponHOE ¥ aHU30TPOITHOE TpaBiieHUE. IOHHO-CTUMYITMPOBAHHOE TPABJICHHUE.
18. Tunsl Mm1a3MOXUMHUUYECKHUX MPOIIECCOB TPABJICHUS U B UEM UX OTIIMYHE.

19. Kakne OCHOBHBIE XapaKTEPUCTUKHU TIA3MOXUMHUYECKHX MPOILECCOB TPABICHUS B
TEXHOJIOTMH U3TOTOBJICHUSI MHTETPATIbHBIX cXxeM. [Ipumepsl.

20. MoaenupoBaHue TJIa3MEHHBIX MPOIecCOB TparieHus. O01ee mpeacTaBiIcHHE.

21. Metoa npo1eccoB TpaBJIEHUsI METOJIOM MOJIEKYJISIPHON TUHAMUKHU.

22. IlpuHuMnO peanu3aluy IUIA3MEHHBIX IPOILIECCOB TPABJICHUS BBICOKOACTIETHBIX
CTPYKTYP.

23. AnieptypHbiit 3G HeKT.

24. Tlna3MeHHbIE TPOLECCHl OCAXKACHUS IUICHOK JUAJIEKTPUKOB B TEXHOJOTHHU
U3TOTOBJICHUSI UHTETPAIbHBIX CXEM.
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IIpunoxkenne Ne2 k padoueil nporpaMme AUCHUILINHBI
«Il1a3MeHHbIe TEXHOJOTHH B JIEKTPOHUKE U HAHOJIEKTPOHHKE»

MeToandyecKue YKazaHud 1J1d CTYACHTOB 10 OCBOCHHIO TUCHUITIJIMHBI

OcHoBHOI (Qopmoil n3noxeHuss ydeOHoro marepuana no aucuumuHe «Ilia3meHnble
TEXHOJIOTHH B 3JeKTPOHUKE M HAHO3JEeKTPOHHKE» SBIIAIOTCS JIEKIUH C HCIOIb30BAaHUEM
3JIEMEHTOB HAyYHOU JHCKYCCHH.

KoHTposs ycBOGHUS CTyIEeHTaMH M3Y4aeMOro Marepuaja IpOXOAWT B (opMme TeKymien
aTTecTallud W TPOMEXYTOYHOW arrectanuu B ¢opme 3auera. Jlns modydeHHs 3ayera
HEOOXOAMMO MPOXOXKACHHE HHIMBHUIYAIFHOTO (UHAIBHOTO coOeceOBaHWS Ha OIEHKY He
mMeHee 3 OauioB. OCBOHMTH BOIIPOCHI, H3JIATaeMble B TPOLECCE HU3YUYEHUS IUCLUTUIMHBI
«Il;1a3MeHHbIe TEXHOJOTHHU B 3J1eKTPOHHKE H HAHOIJIEKTPOHUKE) CAMOCTOATEIIFHO CTYICHTY
KpaifHe CJI0XHO. DTO CBSI3aHO CO CJIO)KHOCTBIO M3Y4aeMOro IpenMeTa, OOJbIIUM 00beMOM
HOBOT'O MaTepHaia, BKIIOYAONIMM CaMble MEepe0oBbIe TOCTIKEHHS Hayku. [loaToMy mocemienue
AyJUTOPHBIX 3aHATUI SBISETCS COBEPIICHHO HEOOXOAWMBIM. be3 perynspHbIX 3aHiATUH B
TEUYCHHE CEMEeCTpa CAATh 3a4eT 0 WTOraM HM3y4YEeHHUS AWCIMIUIMHBI CTYIEHTY NPAaKTUYECKU
HEBO3MOXKHO.

Y4eOHO-MEeTOANIECKOE 00ecIIeueHne
CaMOCTOSITEJIbHOM Pa0dOThI CTYIEHTOB 10 JUCUMUILJIMHE

Jl1si caMOCTOATENIbHOW pabOThl PEKOMEHIyeTCsl UCIOJIb30BaTh yUEOHYI0 JINTEpaTypy U3
CIHMCKa OCHOBHOW W JONOJHHUTENIbHON nuTeparypbl. J[lis HaxokIeHHs yriayOseHHOU
UHpOpPMALMU 110 CHEHMalIbHBIM BOIPOCAM Kypca PEKOMEH]YETCSl HUCIOJb30BaTh CIEAYIOLIHE
W3JIaHUA:

1. TInasmennsie Texnonoruu B npoussoactse CBUC. Tloxa. pen Alicnipyka. Mup.

2. FO.I1.Paiizep. ®usnka ra3oBoro paspsmaa.

3. Lieberman M., Lichtenberg A.J. Principles of Plasma Discharges and Materials Processing,
Second Edition, John Wiley and Sons, 2005
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