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Spocnasnb
1. Henu ocBOeHMS AUCHUNIMHBI

[ensimu ocBoeHuss AUCHUIUIMHBL «ll7a3MeHHBIE TEXHONOTMM B HAHOZJIEKTPOHUKE)
ABIIAIOTCA: W3y4YeHHE OCHOB (DM3MKM M XHUMHUU HHU3KOTEMIIEpaTypHOTO Ta30BOro paspsia,
O3HAKOMJICHHE C COBPEMEHHBIM COCTOSIHMEM IUIa3MEHHOM TEXHOJOTHH, CpEeICTBaMU
JUArHOCTHKHU M MOJEJIMPOBAHUS MTPOLIECCOB IJIA3MEHHOM 00pabOTKH pa3Iu4HbIX MaTEPUATIOB.

2. MecTo AMCHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOIrpaMMbl

Huctummza «[11a3MeHHbIe TEXHOJIOTHU B HAHOAJICKTPOHUKE» OTHOCUTCS K BapHATHBHOU
yacTtu 610ka b1 oGpa3zoBarenbHON TPOrpaMMbl MaruCTpaTyphbl.

N3yuaercs B 3 cemecTpe mocie MPOXOXKICHHS OCHOBHBIX IUCIUIUIMH 0a30BOM YacTH
Omoka. JlucUUWIUIMHA SIBISIETCS CYIIECTBEHHO MEXKIUCIUIUIMHAPDHOW W OCHOBBIBACTCS Ha
3HAHUAX, TOJYYCHHBIX CTYACHTAMHU TPU HM3YYCHHH JTUCIUIUIMH: METOJbl MaTeMaTU4YeCKOU
¢u3uKu, aTOMHAas U MOJIEKYJIsipHas (pu3MKa, XUMHUA, SJIEKTPOAMHAMUKA, (PU3UUYECKUE OCHOBBI
AJICKTPOHUKH.

3. TpeboBaHusA K pe3yJIbTATAM OCBOCHHS COEPKAHUS TN CHUTIIHHBI

[Iponecc u3yyeHus AUCHUILIMHBI HANpaBieH Ha (OPMHUPOBAHUE CIECTYIOIIUX JIEMEHTOB
komrnereHmii B coorBerctBun ¢ ®I'OC BO, OIl BO u npuobpereHus cleayloux 3HaAHHUM,
YMEHUM, HABBIKOB U (MJIM) ONBITA IEATETbHOCTH:

®opmupyemasi KOMIETEHIHSA HNupukaTop AocTHIKEHMS Ilepeuenn
(ko m popmyIMpoBKa) KOMIIETEHLIUH IUIAHUPYEMBIX Pe3yJIbTAaTOB
(ko1 1 (OpMYJIMPOBKA) 00yuyeHust

HpO(l)eCCI/IOHaJ'IbeIe KOMIIETCHII MU

K-2

3HaTh:
CniocoOeH pa3pabaThiBaTh
3¢ (HhEeKTUBHEIC aITOPUTMBI MJI_IK-2.1. 3naer - COBPEMEHHBIE ITPOTPAMMHBIE
pemeHus chopMyITUPOBAHHBIX METO/IBI pa3paboTKu CpEeICTBA I PELICHUs HAYYHO-
3aJ1a4 ¢ MCITOJIL30BaHUEM 3()()EeKTUBHBIX AITOPUTMOB | UCCIIENOBATENBCKUX U MIPOCKTHO-
COBPEMEHHBIX SI3BIKOB peleHns Hay4HO- TEXHOJIOTMYECKUX 33724 B 001acTH
IIpOrpaMMHUPOBAHUS U HCCIICTOBATCIIBCKUX 3a/1a4. | [1a3MEHHBIX TEXHOJIOTUH
o0ecrnedrnBaTh UX MPOTPAMMHYIO HaHOXJIEKTPOHUKH.

pcain3anunro




NA_ITK-2.2. TIpumenser
AITOPUTMBI PEIICHHSA
HCCIIIOBATENbCKUX 3aa4
C UCIIOJIb30BAHUEM
COBPEMEHHBIX SI3bIKOB
IPOrpaMMHUPOBaHHUS

YMmeTh:

- BBIOMPATh U IPUMEHATH
COBpEMEHHBIE BEIYUCIUTENbHBIC
CpEeJICTBA IS pEIICHUs] HAyIHO-
UCCIEA0BATEIBCKUX U MPOEKTHO-
TEXHOJIOTMYECKUX 337124
MJIa3MEHHOTO OCAXKJCHUS U
TPaBJICHUS;

- pa3pabateiBaTh 3 (HEeKTUBHBIE
AITOPUTMBI PELICHUS
MOCTaBJICHHBIX 337124 B BEIOpPAaHHBIX
IpPOrpaMMHBIX Cpeax.

Baagerh HaBBIKAMM:

- IPOTPaMMHUPOBAHUS C
UCIIOJIb30BaHUEM COBPEMEHHBIX
HIPOrpaMMHBIX CPEACTB.

HU_ITK-2.3. O6nanaet
HaBBIKaMH pa3padOTKH
CTpPaTeTUH U METOIOTOTUH
UCCIIeIOBaHUS U3EIUN
MUKpPO- U
HAHOAJICKTPOHUKH.

3HATH:

- 0COOEHHOCTH MTPUMEHEHUS
IUIa3MEHHBIX TEXHOJIOT Uil TSt
IPOM3BOJICTBA TBEPIOTEIBHBIX
npruOOPOB M YCTPOHCTB MUKPO U
HAaHODJICKTPOHHKH;

- CIIOCOOBI TEHEPAIIUY TUTA3MEI H
KOHCTPYKITUHM TEXHOJIOTHYECKOTO
MJIa3MEHHOTO 000PYIOBAHNS;

Baaaers HABBIKAMH

- COCTABJICHUSA KpaTKUX
TCXHOJIOTMYCCKUX MapuIipyToB
H3roTOBJICHUSA HAHOPA3MCPHBIX
snemeHToB MC ¢ ncnonb3oBaHHEM
IMJIa3MCHHBIX ITPOLECCOB;

- IPaKTUYECKOI paboTHI C
TEXHOJIOTUIECKUM 000pYI0BaHHEM
TUTa3MOXHUMHUYECKOTO TPABICHHS U
OCaXICHHS.




4. O0beM, CTPYKTYpAa U CO/iepPKaHMe TN CHUTITHHbBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET | 3aueTHas equHuIa, 72 akaj. Jaca.

Ne Tembl (pa3mesibl) Buab! yueOHbIX 3aHATHIA, @DopMbI TEKYILLETO
KOHTPOJISI yCIIeBAeMOCTH
n/n JUCIHUTLINHBI, BKJIIOYASl CAMOCTOAITEIbHYI0
padoTy CTyA€eHTOB,
HX co/lep:KaHue
U UX TPY/10€MKOCTh ®opMa NpoMeKyYTOUHOI
aTTecTalul
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CoBpeMeHHOE COCTOSTHIE
1 |TexHONOTHH 3 1 4 ompoc
HAHOAJICKTPOHHUKHI
[Ina3mMeHHBIE IPOLECCHI B
2 P 3 1 4 onpoc
HAHODJICKTPOHHUKE.
[Tna3meHHOE TpaBiIeHUE B
. 3amuTa 1a00paTOPHBIX
3 |mpou3BONCTBE M3MCTUI 3 4 6 1 8
pabot Nel u Ne2
HAHODJICKTPOHHUKH.
TexHonoruu
3amuTa 1a00paTOPHBIX
4 |nma3MeHHOTO ocaKAeHHus | 3 4 6 1 8
padot Ne3 u Ned
TOHKHUX TIICHOK.
TexHOJIOTHS NOHHO- N
3amuTa 1a00paTOpHOM
5 |mma3smeHHOro 3 3 4 1 6
pabotsr Ne5
JIETUPOBAHUA.
CoBpeMeHHbIE
MPOrpaMMHBIC CPEJCTBA U
6 |anropuTMBI 3 3 1 4 ompoc
MOJIETTUPOBAHUS
TJTa3MEHHBIX MPOIECCOB
0,3 1,7 3a4er
Bcero 3a 3 cemectp 72
P 16 16| 4 |03 |357
Jaca
UTOoro 16 16 | 4 | 0,3 | 35,7




Coaep:kaHue pa3aejoB TUCIHHIIIHHbI
1. CoBpeMeHHO€ COCTOSIHUE TEXHOJIOTHH HAHOIJIEKTPOHUKH

Tengenmun pazutust KMOII-rexnomorun, 3akoH Mypa. IIpo6aembr KMOII-TexHomoruw,
BO3HUKAIOIIKE MIPU MIEPeX0/ie K HAHOMETPOBBIM pa3MepaM.

2. [lna3zmeHHbIE POLECCHI B HAHOJIEKTPOHHUKE

[IpumeHeHne TIa3MEeHHBIX MPOIECCOB B MIPOU3BOJICTBE TBEPIOTEIBHBIX MPUOOPOB U yCTPOHCTB
HAHORJICKTPOHUKH. TEHACHINH Pa3BUTHSI IUIa3MEHHBIX TeXHOJI0THi. COBpEMEHHBIC TIa3MEHHBIC
CHCTEMBI, HCIIOJb3yeMble B TPOWU3BOJCTBE W3ACIHA HAHOAJIEKTPOHHWKH. KiactepHoe
o0opynoBaHue. XapaKkTepHbIC HapYyIICHHs, BHOCHMBIEC TUITa3MEHHBIMU TporieccaMu. Jlerpaganus
napameTpoB MOII-TpaH3uCTOpOB MU MIIa3MEHHBIX 00pabOTKax.

3. [l1a3MeHHOe TPaBJIeHHEe B IPOU3BOACTBE U3/eJIMil HAHOIJIEKTPOHUKH

OcHOBHBIE NOHATHS IUIA3MEHHOTO TpaBieHUS. TEXHOJIOTMYECKHE IapaMeTphbl IUIa3MEHHOIO
TpaBneHus. CoBpeMeHHbIE TpeOoBaHHMs K IMpoueccaM U 00OpyIOBaHMIO JUIS TJIA3MEHHOTO
TpaBiaeHus. [Ipomecchl IUIA3MEHHOrO TPaBICHHUS (PYHKLUMOHAIBHBIX CJIOEB MHKpPO- H
HAHOAJIEKTPOHUKHU.  [IpuHImMmel  BbIOOpa  paboumx ra3oB. IlimasmeHHoe  TpaBieHHE
(orope3ucTuBHON Macku. IlnazMeHHOe TpaBieHHE KPEMHUs, AMOKCHAA KPEMHHS M HUTPUAA
kpemHusa.  Ontumuzanys — NapaMeTpoB  IUIA3MOXMMHUYECKOro  TpaBieHus.  Oddekr
MHUKpPO3arpy3KH.

4. TexHoJ0ruu miIa3MeHHOI0 O0CAXKIACHUA TOHKHX IIVICHOK

AKTHBHpYEMBIE TUIa3MON METOJIbI MOMyUYEHHUsI TOHKUX IUICHOK. XapaKTePUCTHKU CTPYKTYPHI 10
U TOcje OmNepanuu OcaxIeHus (YHKIMOHAJIBHOTO Cios. TeXHOJOorndeckue XapaKTepUCTHUKU
mporeccoB  ocaxkaeHus (¢yHKuuoHanpbHBIX cioeB HWMMC. Krnaccudukamus mporeccoB
XUMHUYECKOTO oOCakIeHuss u3 Tra3oBoi (aser (XOI'D) dynkmumonanpabeix cinoe HMMC.
CTuMynHpOBaHHOE TUIA3MOW OCaXJICHHWE IUICHOK pAa3JIMYHOTO COCTaBa W3 Ta3oBOM (hasbl.
[Mna3MoakTUBUpYEMbIE  TMPOILECCHI  aTOMHOCIOEBOTO  OCAXKACHHS  IUICHOK  Pa3slUYHBIX
matepraiioB. COBpeMEHHBIE CUCTEMbI (PU3NYECKOTO OcaxieHus u3 razoBoit ¢azel (POI'P) u ux
OCOOCHHOCTH.

5. TexH0J10THSA HOHHO-TIJIA3MEHHOT0 JIETUPOBAHUSA

HNonHo-muta3meHHass uMIutantanus Oopa. MoHHO-TUTa3MEHHasT WMIUTAHTALAS MBIIIbSIKA |
docdopa. CpaBHEeHHE METOIOB HOHHO-TIJIA3MEHHOW U MOHHO-ITYYKOBOM MMITIAHTAIINH.

6. CoBpeMeHHbBIE€ MPOrpaMMHBIE CPEICTBA M AJTOPUTMbI MOJEJTHPOBAHUS IIA3MEHHBIX
MPoLEeccoB

OCHOBBI MOJICIMPOBAaHMs TPOIECCOB TpaBjieHUs B I1uia3Me. Pacuer mnpodwuneir mnpu
IJIa3MOXUMHUYECKOM TpaBieHUM KpeMHHs. lIporpammuble cpenctsa il MOAEIHPOBAHUSA
B3aMMOJICHCTBUSI YCKOPEHHBIX HOHOB C IOBEPXHOCTHIO TBEpAOro Tena. Pacder mpoduieit
MOHHOTO JIETUPOBAHMS Il KpeMHUsA. MoJIeTMpOBaHUE HAIMbBUICHUS TOHKUX IJIEHOK METOJIaMU
MOJIEKYJIAPHON AUHAMUKH

5. 06p330BaTeJIbHI>Ie TEXHOJOIr'MM, B TOM 4YHUC/I€¢ TEXHOJOIHHU ISJICKTPOHHOIO
06y‘leHl/lﬂ H JUCTAHIIMOHHBIC 06pa3OBaTeJIbele TE€XHOJOTUH, HCHOJb3YEMbBIC IIpH

OCYIIECTBJICHUHA 06pﬂ30BaTeJILHOF0 nmpouecca nmo TMCHMIINHE

B nporecce 00ydeHus UCIONB3YIOTCS CIEAYIOINE 00pa3oBaTeIbHbIE TEXHOIOTHUH:



BBoaHasi JekuMsi — JaeT NEPBOE LEJIOCTHOE MPEACTABICHUE O JUCHUILUIMHE U
OPUEHTHUPYET CTYJIEHTa B CUCTEME M3Y4Y€HHUs JTaHHOW MUCHUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM W 3aJja4aMH Kypca, €ro poJIbI0 U MECTOM B CHUCTEME y4eOHBIX TUCIUILIAH U B
CHUCTeME TOATOTOBKH B 1enoM. [laeTcs kpaTkuii 0030p Kypca, UCTOPHUS pPa3BUTHS HAYKH U
MPaKTUKH, TOCTHXKCHUS B 9TON cdepe, MMEHA U3BECTHBIX YUEHBIX, U3JIaratoTCs MEePCIIEKTUBHBIC
HanpaBJIeHUs uccienoBaHuid. Ha 3Toll  JeKuuMM  BBICKA3bIBAKOTCA  METOAUYECKHE U
OpraHU3aIlMOHHBIE OCOOCHHOCTH PabOTHl B paMKaxX JaHHOW ITUCIUIUIMHBI, a TaKXKe JaeTcs
aHaJIN3 PEKOMEHIyeMOU yueOHO-METOJMUECKOM JTUTEPATyPHI.

AxageMuyecKkas JEeKIHUS € 3JIeMEeHTaMH JeKIuu-0ecebl — II0CIEA0BAaTEIbHOE U3JI0-
JKEHME MaTepuasna, OCYILIECTBIIIEMOE IPEUMYIIECTBEHHO B BHJE MOHOJOIA IPErnogaBaTels.
OneMeHTHl JieKuuu-Oecenbl 00eCHeunBalOT KOHTAKT TpenojaBareis ¢ ayIuTopuei, 4To
MO3BOJIIET NPUBJIEKATh BHUMAaHUE CTYACHTOB K HauOosiee BaXKHBIM TeMaM JUCIHIUIMHBI,
aKTUBHO BOBJIEKaTb MX B Y4EOHBIH MpoIecC, KOHTPOJIUPOBATH TEMIT H3JIOXKEHHUS Y4eOHOTrO
MaTepUala B 3aBUCUMOCTH OT YPOBHsI €TI0 BOCIIPUATHUA.

KoncyabTaumu — BUI Y4EOHBIX 3aHSATHN, SBISIOMUNACS OMHOW W3 (POpM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyAeHTOB. Ha KOHCyJbTamusX MO MpockOe CTyIEHTOB
paccmarpuBaloTcs HauOosiee CIOYKHBIE MOMEHTBHI MPU OCBOCHMM MaTepuallia TUCIUILIUHBI,
npenoaaBarcyib OTBEYACT Ha BOIIPOCHI CTYACHTOB, KOTOPBLIC BO3HUKAKOT Yy HHUX B IMPOLECCE
CaMOCTOSITEIIBHOU PaOOTHI.

JlabopaTopHoe 3aHsiTHe — 3aHATHE, NOCBALEHHOE OCBOEHUIO KOHKPETHBIX YMEHMM U
HaBBIKOB Y 3aKPEIUICHUIO NIOJyYEHHBIX Ha JICKIINY 3HaHUN

6. IlepeyeHb JTULEH3HOHHOTO U (WJIH) CBOOOTHO PACIHPOCTPAHSIEMOr0 MPOrPAMMHOI0
o0ecrneyeHusi, HCMOJb3yeMOro TMpPH OCYIIECTBJIEHUM 00pPa30BATEJbHOr0 Mpomecca o
AUCHUTLIUHE

B niporiecce ocymiecTBiaeHusI 00pa30BaTENBHOTO MPOIEcca MO AUCIUTUINHE HCITOB3YIOTCS:

- [IporpammHBIii TakeT AJs KJIacCUUECKON MoseKyisspHod quHaMuku « LAMMPS»
https://www.lammps.org/

- [TporpaMMHBII KOMIUIEKC JJIs MOJAETUPOBAHUS HOHHON UMILTaHTaluu «SRIM»
http://www.srim.org/

Ui OPMHUPOBAHUS MATEPUANIOB JUISI TEKYLIET0 KOHTPOJS YCIIEBAEMOCTH U MPOBEICHHUS
IPOMEXKYTOUHOI aTTecTauu, st POpMUPOBAHUS METOAMUYECKUX MAaTEpUAJIOB MO IUCHUIUIMHE:

- mporpammsl Microsoft Office;
- u3marenbckas cucrtema LaTex;
- Adobe Acrobat Reader.
7. IlepedyeHb cOBpeMEHHBIX NMPO(eccHOHAIBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX IIPH OCYHIECTBJIEHUH 00Pa30BaTeJBLHOI0 MpoLecca mno

JUCHUIIMHE (MPUA He0OXO0UMOCTH)

B mpomecce ocymiecTBiieHHss  00pa3oBaTENILHOTO — MpoIliecca IO JIUCHIHUTUIIMHE
UCTIOJIB3YIOTCS:



ABTOoMaTtu3upoBaHHass  OuOmoreuHo-uHpopMmanuonHass cucreMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php

8. IlepedyeHb OCHOBHOW ¥ JONMOJHHMTEJLHOH Y4eOHOHM JIMTEPATypbl, pecypcoB
HH(OPMANHOHHO-TEJIEKOMMYHUKANUOHHOI ceTHn «HWHTepHeT» (IpPH HEOOXOAMMOCTH),
PeKOMeHAyeMbIX VIS 0CBOCHUSI U CHHMIIIMHBI

a) OCHOBHasl IUTEpaTypa

1. OCHOBBI KOHCTPYMPOBAaHUS W TEXHOJOTUM TPOM3BOJCTBA PATUOIICKTPOHHBIX CPEICTB.
HNonHo-mnazmeHHbie TexHonoruu: YueOuuk st By3oB / Curos A. C., UBanos B. 1., JIyunukos

I1. A., Cypxukos A. II. ; nox pea. Curosa A.C. - Mocksa: IOpaiit, 2020. - 270 c.

https://urait.ru/bcode/490270

2. ®u3nvecKkre MeTObl HAHECEHUsI HAHOTIOKPHITHH : yueOHoe mocobue nist By30B / B. C. Myxun
[u np.] ; mon penakimeit B. C. Myxuna, C. P. lllextmana. — 3-e u3z., mepepad. u mom. —
Mockga :M3narensctBo FOpaiit, 2022. - 333 ¢

https://urait.ru/bcode/494749

0) TOTOJIHUTEbHAS JTUTEPATypa
1. OcHOBEBI KOHCTPYUPOBAHUA W TCXHOJOIMKU MPOU3ZBOACTBA PAAUOIJICKTPOHHBIX CPCACTB.
WNurterpanbHple cxembl : yueOHUK nis By3oB/ IO.B.Il'ymaeB [u np.]; mom pemakuueit

1O. B. I'ynsaeBa. — Mocksa : U3natensctBo FOpaiit, 2020. — 460 c.

https://urait.ru/bcode/451330

2. Illyka, A. A. Hanosnekrponuka : yueOHUK a5 By30B / A. A. Illyka ; mox obmieit penakiueit
A. C. CuroBa. — Mocksa : MU3narensctBo FOpaiit, 2022. — 297 ¢

https://urait.ru/bcode/490154

3. Wong C. S., Mongkolnavin R. Elements of Plasma Technology: Springer. - 2016. - 123 p

https://link.springer.com/book/10.1007/978-981-10-0117-8#toc

B) PECYPCHI B CETH HHTEPHET
1. OTKpBITHIE pecypchl HaydHOU dnekTpoHHOU O0nbmoTekn eLIBRARY .ru (http://elibrary.ru/),

2. [TomHOTEKCTOBBIE  DJIGKTPOHHBIE  KOJUIGKIIMKM  Springer  (OTKPBITBIE  MaTepUaIbl)
(http://link.springer.com/),

3. [TonHOTEeKCcTOBAs KOJLIEeKIus KypHainoB Wiley (https://onlinelibrary.wiley.com/)

9. MarepuajbHo-TexXHHYeCKast 0a3a, HeoOXoauMMasi JJIA  OCYILIECTBJICHUA
00pa3oBaTeIbLHOIO NMpPoIecca MO0 JUCHUILIHHE



MarepuanpHo-TexHUYEeCKass 0a3a, HeoOXoauMmas I OCYIIECTBIECHHUS 00pa3oBaTEeIbHOTO
npouecca 10 JUCIIUITJIINHEC BKJIFOYACT B CBOI>'I COCTaB CIICIUAJIbHBIC ITIOMCIIICHU S .

- yueOHbIC ayTUTOPUH IS TPOBEICHUS 3aHATUH JIGKIIMOHHOTO THUIIA;

- yueOHbIC ayIUTOPUHU IS TPOBEICHUS IPAKTHUECKUX 3aHATUI (CEMUHAPOB);

- yueOHbIe ayIUTOPUH I TPOBEICHUS TPYNIOBLIX U MHIMBUYabHBIX KOHCYIbTAIIHIA;

- yueOHbIe ayIUTOPUH JUI TPOBEICHUS TEKYIIEro KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaluu;

- CIICIMATIbHOE TIOMEIEHUE Ui TPOBEACHUS JTA0OpaTOPHBIX MPAKTHKYMOB, OCHAIICHHOE
TEXHOJOTHYECKHM 000pYyIOBaHUEM (JIMHEHKAa XUMUIECKOU 00paOOTKH, YCTAaHOBKA TUIA3MEHHOTO
TPaBJICHUS C WCTOYHUKOM BBICOKOIUIOTHOM IUIa3MbI, (OTOIUTOrpadudeckoe 00OpyaoBaHUE,
YCTaHOBKA TUIa3MOCTUMYJIMPOBAHHOTO XUMUYECKOTO OCAXKICHHS M3 Ta30BOU (a3bl, yCTaHOBKA
MarHeTpOHHOTO HAITBUICHHS), KOHTPOJBHO-U3MEPUTEIbHBIMUA TIpuOOpamMu  (mpoduiiometp,
AILTUTICOMETP, AaTOMHO-CHIIOBOM MUKPOCKOTI, CKAHUPYIOIIUH MUKPOCKOII).

- IOMEUICHHUS JJIsl CaMOCTOSTENBHOW Pa0OThI OOYYAIOIIUXCS OCHAIEHBI KOMIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu « HTepHeT» m olecriedueHueM JocTymna K
3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa3oBaTeabHOM cpene SApl'Y.

ABTOpP(BI):

Accuctent bazoBas kadeapa HaHOTEXHOJIOT U
B aniekTpoHuke B IO OI'bYH ®THUAH um. K.
A. BamueBa PAH C.B. Kypb6aTor

0o1HHOCMb, yYyeHas cmerneHb noonuce n.0. damunus



IIpuio:xxkenne Ne 1 k paGoyeid mporpaMmme 1M CHUNINHbBI
«Ilna3sMeHHbIE TEXHOJIOTHN B HAHOYJIEKTPOHHUKE»

DoH/I OLICHOYHBIX CPEICTB
JJIAl IPOBEACHHUS TEKYLIero KOHTPOJIs YCIeBaeMOCTH
U IIPOMEKYTOYHOM aTTeCTALUU CTYAECHTOB
10 AUCHUILIMHE

1. TunoBble KOHTPOJILHBIE 3a]JaHUs M HHbIE MaTePHAJIbI,
HCIOJb3yeMble B Mpoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

3agaHusA 1JIs1 CAMOCTOSITEILHOM padoThI
(Oanmnbvle 3a0anUs BbINOIHAIOMCS CIYOEHMOM CaAMOCMOSIMENbHO
u npenooagamenem 6 0043amenbHOM NOPAOKe He NPOBEPAIOMCSL)

CamocrosaTenbHas pabota cryneHTa no auciuiuiiHe «[lmazMeHHble TexHOIOTHH B
HAHOBJICKTPOHUKE», BKIIIOYasi KOHTpoIHUpyeMble (GOpMBbl, paccunTaHa Ha 35,7 4yacoB B TEUEHUE
yuebHoro cemectpa. CamocrosiTenbHas paboTa B TEUYEHHE CEMecTpa MpeaycMaTpHUBaeT
MOJTOTOBKY K BBINOJHEHHIO J1A0OPATOPHBIX paboT, opopMIIEHHE OTYETOB MO BBITOIHEHHBIM
paboTaM B COOTBETCTBHH C YCTAHOBJICHHBIMU IIPABUIIAMHU.

JlabopaTopHbie padoThl

1. OcaxIeHne TOHKUX MIEHOK MeTooM BY MarHeTpoHHOro pacibUICHHUS.

2. TexHonorusa niaasMeHHOT'O aTOMHO-CIIOEBOT'O OCaKICHHUS.

3. H3ydeHne 3aBUCHMOCTH CKOPOCTH IIJIA3MOXMMHUYECKOTO TPABJICHHS KPEMHUS B ILIa3Me
SF¢ OT MOIITHOCTH TeHEepaTopa, JaBJICHUS U pacxojia pabouero rasa.

4. V3ydyeHue METOMIOB TIIyOOKOE aHM30TPOITHOTO TPABJICHUS KPEMHUS

5. .HCFI/IpOBaHI/IH erMHI/ISI METOAOM HOHHOﬁ UMILIaHTAlluH.

[To pesynbratam BBHIOJTHEHUS JIAOOPATOPHBIX PAaOOT CTYACHT COCTABISET OTYET.
O0s3aTeIbHBIMU JIEMEHTAMHU OTYETA T10 JIA0OPATOPHOU pabOTe SBIISIIOTCS:

- TUTYJIbHBIH JIACT,

- TIeJTb paboTHI;

- TEOPETUYECKUE CBE/ICHNUS;

- pacueTHO-TrpaduyecKas 4acThb;

- aHaJMu3 pe3yJbTaToB;

- BBIBOJIBI IO paboTe;

- CIIUCOK UCHOJIBb3YEMOU JTUTEPATYPHI.

OrneHuBaHue oTYETA IO JTAOOPATOPHOM PabOTE OCYIIECTBISAETCS MO ABYX OaTbHOM IIKaje
"3aureHo" win "He3auTeHo":

OneHka «3a4TeHO» CTaBUTCS, €CIIM YUYAIIUKCS BBIMOIHSAET padoTy B MOJHOM 00BEME C
cOOIIIO/ICHEM HEOOXOIUMOM IMOCIEeI0BAaTEIbHOCTH IPOBEACHUS ONBITOB M HM3MEPEHHH, Bce



OIBITBI TIPOBOJUT B YCIOBUSAX W PEKUMAX, OOECHEYMBAIONIMX MOJTYyYEHHE IPABHIBHBIX
pe3yabTaToOB M BBIBOJIOB; COOJIIOJaeT TpeOOBaHUS MpaBWJl OE30MAaCHOCTH TPyHa; B OTUETE
NPaBUIBHO BBINIOJHIET BCE 3aNUCH, TAONUIBI, PUCYHKH, UYCPTEXKHU, TpadUKH, BBIYUCICHUS;
NPaBUJIHHO BBIMOJIHIET aHAU3 TIOTPEIIHOCTEH.

OlleHKa «HE3AYTEHO0» CTaBUTCA, C€CJIH pa60Ta BBIIIOJIHEHA HE TMOJIHOCTHI0 M 00BEM

BBIITOJIHEHHOM YacTH pa6OTBI HEC IIO3BOJILACT CACIATH IMPAaBHJIBHBIX BBIBOJOB: €CJIU OIIBITHI,
HN3MCPCHUS, BEIYUCIICHNA, Ha6J'IIOI[CHI/ISI IMPOU3BOAMNINCE HETIPABHUIIBHO.

2. Cniicok BONPOCOB M (MJIH) 3a1aHUi /151 IPOBeIeHUsI POMEKYTOYHOM aTTecTANMU
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Cnucok BONPOCOB K 3a4eTy

Kakue npuMeHeHHs TUIa3MEHHBIX MPOLECCOB B MpOU3BOACTBE coBpeMeHHBIX MC BbI
3Haere?

UeM BbI3BaHBI BO3pOCHIME TpeOOBaHUS K IUIa3MEHHBIM IIPOIECCaM B TEXHOJOTHUH
usrorosienuss UMC?

KaxoBbl TeHIEHIIMHN COBEPUICHCTBOBAHUS 000OPYA0BAaHUS IS MJIa3MEHHOTO TPaBIECHUS U
ocaxnenus? Kinacreproro obopynosanus B nmpoussozactse NC.

OU3UKO-XUMHYECKHUE MPOLIECCHl B HU3KOTEMIIEPATYPHOU ra30BOil TJIa3Me.

TuIbl 1 KOHCTPYKIMS TUIA3MEHHBIX PEAKTOPOB.

OcHOBHBIE TapaMeTPhI MIA3MOXUMHYECKOTO TPABIICHUS.

KakoBbl MEXaHU3MBI CHUKEHHS aHU30TPONHUU U 3a1epxku PUT?

TexHonorus MIa3MOXMMHUYECKOTO TpaBiieHUs GoTtopesucrta, SiO2 u KpeMHUs?

Meroapl TIIyOOKOTO aHHW30TPOMHOTO TPABICHUsI KPEeMHUS I mpousBoacTtBa MOMC
YCTPOMCTB?

OOBsICHUTE CHUKCHHE MOHHOTO MOTOKA Ha JIHE TPAaBUMOW CTPYKTYPHI MPHU YBEITUUCHUH
ACIEKTHOT'O OTHOIICHHUS.

Kak 3aBucut ckopocth mia3MeHHoro tpasieHust SiO2 u Si Bo GTOpPYTriIepoOAHBIX ra3ax oT
HaANPSDKEHUS CMEIEHNs, MOLTHOCTH TeHepaTopa IIa3Mbl U pacxoja padouero raza?
HazoBuTe ocHOBHBIE ATambl pa3padOTKH MpoIiecca MIa3MEHHOTO TPABJICHUS.
Knaccudukanuss METOIOB XUMHUYECKOTO OCaXJACHHS U3 Tra3oBod (a3el. OCHOBHBIC
TEXHOJIOTMYECKUE XAPAKTEPUCTUKHU IIPOLIECCOB OCAXKICHHUS.

MexaHu3Mbl  IJIa3MOCTUMYJIMPOBAHHOTO  aTOMHO-cioeBoro — ocaxiaeHus (ACO).
Oco0eHHOCTH KOHCTPYKLUU TEXHOJIOTHUECKOTO 000py10BaHUSI.

Xumuueckue peareHThl (Ipexypcopsbl) UCIIONIB3YIOTCS B nporeccax
mazMoctuMyiupoBanHoro ACO mieHok kpemHus, SiO», aqiOMUHUSA, TUTaHA W
HUTPUIOB TUTAaHA?

[Tporeccrl CTUMYITUPOBAHHOTO TUIA3MON OCAXKACHHSI TOHKUX IJICHOK M3 Ta30BOH (a3bl?
Kakne xumudeckne peareHThl HCIOIb3YIOTCS B MpOIeccax CTUMYJIMPOBAHHOIO IJIa3MOM
ocaxaeHusl IeHOK Kpemuust, Si02, alfOMUHUS, TATAHA U HUTPUJOB TUTaHA??

Kakum o6pa3oM MOXKHO HOOUTHCS JIy4IIEro 3allOHEHHUs TOIMOJOTHYECKOTO pelbeda
MaTepuaiaMM ¢ HU3KOW JUAJIEKTPUUECKON TOCTOSIHHON?

BY marnerponHoe pacrnbuieHue. JJOCTOMHCTBA U HEAOCTATKH MO CPABHEHUIO C METOJIAMH
OCXKJICHUS U3 Ta30BOM (a3bl.

CpaBHeHME METOJI0B MOHHO-IIJIA3MEHHOW U MOHHO-ITYYKOBON UMILJIaHTAIUH.

HpaBn.na BBICTABJICHHA OLICHKH HA 3a4Ye€Te.

Jlo 3amaun 3ayeTa JOMYCKAIOTCS CTYJIEHTHl YCIEUIHO 3alllUTHBIIME J1a00paTOpHBIE

paboThl U BBINOJIHUBILIKE 33/1aHUS MPOMEXKYTOUHOM aTTecTaluy. 3a4eT MPOBOAUTCS B YCTHOM
WM MHChbMEHHOW (opMe mo Owieram. buier BKIOYaeT aBa TEOpPETHYECKUX Bompoca. Ha
MOJIFOTOBKY K OTBETY JaeTcs He MeHee luaca.
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Ilo utoram YCTHOI'O UJIM IMMCBMCHHOI'O OTBETA BBICTABJIACTCA OAHA U3 OLICHOK: «3a4YTCHO»
NI «HE3AYTCHO)».

OneHka «3a4YTEHO» BBICTABISAETCS CTYAEHTY, KOTOPBI JEMOHCTpUPYET TIyOOKoe M
IIOJIHOE BJIQZICHHE COJAEP)KAHMEM MaTepuaja IUCLUUIUIMHBI, OCYIIECTBISET MEXIPEIMETHBIE
CBSI3M; YMEET CBSI3bIBATh TEOPHIO ¢ MpakTUKOW. CTyACHT JaeT pa3BepHYThIE, MOJHBIE U YETKHE
OTBETHl Ha BOIPOCHI SK3aMEHAIIMOHHOTO OWieTra W JOIMOJHUTEIbHBIE BOIMPOCHI, COONIOAAET
JIOTHYECKYI0 TOCIEA0BAaTENbHOCT MPU H3JIOKEHWHW Marepuana. [paMOTHO HCHOIb3yeT
TEPMHHOJIOTHIO.

Onenka  «He3a4TeHO»  BBICTABIAETCS  CTYJNEHTY, KOTOPBIH  JEMOHCTPUPYET
pa3po3HeHHbIE, OECCUCTEeMHbIE 3HaHUS; OECHOPsIOYHO W HEYBEPEHHO M3JaraeT MaTepual; He
YMEET BBIIEIATH INIABHOE U BTOPOCTENIEHHOE, HE YMEET COEUHATh TEOPETUUECKUE MTOJIOKEHHUS C
NPaKTUKOH, HE YCTAaHABIMBACT MEXIIPEIMETHbIC CBS3U; JOIYCKaeT TIpyOble OIIMOKH IpH
ONpECIICHUN CYILIHOCTH PACKpPbIBAEMBIX IOHSTHUM, SIBJICHWM, BCJIEICTBUE HEMOHUMAHUS HX
CYLLIECTBEHHBIX M HECYIIECTBEHHBIX NPU3HAKOB U CBSA3EH; JA€T HEIOJIHbIE OTBETHI, JOTMKa U
MOCJIEI0BATENbHOCTD H3JI0)KEHHUS KOTOPBIX MMEIOT CYLIECTBEHHbIE U IPUHLIMIHAIbHBIC
HapylLIeHUs, B OTBETaX OTCYTCTBYIOT BbIBOJBI. J[ONOJHUTENIBHBIE U YTOYHSIOLIME BOMIPOCHI
PK3aMEHAaTOpa HE NPUBOAAT K KOPpPEKLIMHM OTBETOB CTylaeHTa. Ha OCHOBHyI dacTh
JIOTIOJTHUTEIIBHBIX BOIIPOCOB CTYAEHT 3aTPyAHAETCS AaTh OTBET UJIU 1a€T HEBEPHBIE OTBETHI.

OHCHKa «HE3a4YTCHO» BBICTABJISCTCA TAKXKE CTYACHTY, KOTOpBIﬁ B34J1 6I/IJ'ICT, HO OTB€YATh
OTKa3aJiCs.

11



IIpuiio:xkenne Ne2 k padoyeil mporpaMme I CIUANINHbBI
«Ilna3sMeHHbIE TEXHOJIOTHN B HAHOYJIEKTPOHHUKE»

MeToaunuyecKkue YKazaHud AJA CTYACHTOB IO 0CBOCHHUIO TUCHUIIJTHHBI

OcHoBHO (OPMOI M3TOKEHUST YIeOHOTO MaTepuaa 1o JUCHUTUIMHE SBIISIOTCS JEKIUN
C UCIIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO SKcHepuMenTa. 110 GOJIBIIMHCTBY TEM MPEeTyCMOTPEHBI
71abopaTOpHbIE 3aHATHA, HA KOTOPBIX MPOUCXOIUT 3aKpEIJICHHE JEKIIMOHHOTO MaTepHaa ImyTeM
€ro MPaKTHYECKOTO MPUMEHEHHS U OTPAOOTKU IKCIIEPUMEHTAILHBIX HABBIKOB.

Jlis  yCcHnemHoro OCBOGHHS JUCHUIUIMHBI OYeHb Ba)kKHA CaMOCTOsITeNbHas paboTa
CTYJEHTOB  HaJ: KOHCIEKTaMH [MpOCIYIIAHHBIX JIEKIHMH, pasgenaMu  Kypca A
CaMOCTOSITENILHOTO M3yYeHUsl U JIabopaTOpHbIMU paboTamu. Matepuain, 3aKOHCIIEKTHPOBAHHBIN
Ha JIEKIUSAX, HEOOXOIMMO J0Ma elle pa3 mpopadarbiBaTh U MPU HEOOXOAMMOCTH JOIMOJIHATH
uH(popMaliel, MOJyuYeHHOW Ha KOHCYJbTALUAX, JJAOOPATOPHBIX 3aHATUSAX WIM U3 y4eOHOMH
JTUTEPATYPHI IPU CAMOCTOATEIHHOM TPOpaboTKe pa3iesoB Kypca.

Jlis mpoBEepKHM M KOHTPOJS YCBOCHHS TEOPETUYECKOr0o MaTrepuala, MPUOOPETEHHBIX
MPAKTUYCCKUX HABBIKOB paGOTBI U OpPOBCACHHA pacCyCTOB, B TCUCHUC OGy‘-IGHI/ISI MMPpOBOAATCA
MEpOTIPUATHS TEKYIIEeH aTTeCTallMk B BUJIE OTYETOB IO JlabopaTopHbIM padotam. Ilo pazbopy
3aJJaHAN JIJIS1 CAMOCTOSATENBHOM paboThl U Ta0OPaTOPHBIM paboTaM MPOBOISATCS KOHCYIIbTAITUH.
Jlnist caMOCTOSTENTbHON pabOThl PEKOMEHIIyETCsl MCIIOJIb30BaTh OCHOBHYIO W JIOTIOJHHUTEIBHYIO
y4eOHYI0 TUTEpaTypy.
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