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PabGouass  mporpamma  mucummuiebl  (Momynsa)  «KopmyckyjasipHo-30Ha0Bast
HaHOTexXHoJIorus» /coct. A.A. Kanameros — Hampuuk: KBI'Y, 2024 r. 25 c.

Pabouas mporpamma mpeHa3HayeHa il CTYACHTOB ouHou (opMbl OOydeHHs IO
HarpasieHuto noarotosku 11.03.04 DnexkTpoHuKka 1 HAHORJIEKTPOHUKA, B 6 cemecTpe, 3 Kypca.

Pabouas mnporpamMma cocTaBieHa C YydeToM (eaepaJbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJapTa BHICIIEro oOpa3oBaHHs IO HampamieHHio moarotoBku 11.03.04
DNEeKTPOHUKA U HAHOAJIEKTPOHHKA, YTBEP>KICHHOIO MpHKazoM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccutickoii ®eneparun «19» centsopst 2017 r. Ne 927.
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7.5. Meroandeckue yKa3aHHs 10 MPOBEACHUIO YUCOHBIX 3aHATUN 1

OpraHu3alui CAMOCTOSATEIBHON PAOOTHI CTYJICHTOB. ....vveeneeeeneanenns. 20
MartepuanbHO-TEXHUUECKOE 00ecIieueHNe 4
JUCHUTITAHBI(MOIIYIIS) . .o veveevennne

Jluct n3MeHeHui (1onojHeHni) B pabodeit mporpaMmme 55

JTUCIUTUTUHBI(MOYJIA). .. .........



1. Heapb u 3272494 TUCHUINJIMHBI (MOZYJIs1)

[IpenMeTroM AHCHUIIIUHBI SIBISIOTCS (U3MUYECKHWE TPUHIMIBI 30HIOBBIX METOJIOB
dbopMupoBaHus, MOAM(HUKAINKN, WCCIEAOBAaHUS H OOpadOTKH MATEPHAIIOB W JJIEMEHTOB
YCTPOMUCTB MUKPO- U HAHORJIEKTPOHUKH.

Lenp mucnumivHbl - (QopMHpOBaHWE 3HAHWM B O0NACTH TEOPHH U MPAKTUKH
KOPITYCKYJIIPHO 30HJIOBBIX HAHOTEXHOJOIHM, HAlPaBJICHHBIX HA MOJy4YeHHE M MOIAU(PHUKAIUIO
CBOICTB HAHOMATEpPHAIOB U HAHOCTPYKTYpP, COCTABIISIIOIIMX OCHOBY DJIEMEHTHOW 0a3bl
AIEKTPOHUKU U HAHOAJIEKTPOHUKH.

3aauyn: MOAroToBKa 0aKalaBpoOB K OCBOEHUIO (hU3MUECKUX U PU3UKO-XUMUYECKUX OCHOB
KOPILYCKYJIIPHO-TYUYEBBIX IIPOLIECCOB, JIEXKAIIUX B OCHOBE METOJIOB MCCIIEA0BAHNUS, [TOJIyYE€HUS U
Moau(UKAIK CBONCTB HAaHOMATEPUATIOB UM HAHOCTPYKTYp, BKJIIOYAsl MPOIIECCHI, JICXKAIIUE B
OCHOBE CKaHUPYIOIIEH 30HI0BOM MUKPOCKOIHH, CIIEKTPOCKOIUU U TUTOrpaduu; GOpMUpPOBAHHE
y 0OakanaBpOB IMEPBUYHBIX HABBHIKOB MOJICTHPOBAHHS W IPOBEICHUS MPOIECCOB CO3JAHHS H
Mo IM(UKAIIK HAHOMATEPUAIOB U HAHOCTPYKTYP.

N3ydyeHne nUCUUIIIMHBI HAIIPABJICHO Ha MOATOTOBKY CIELHATNCTOB, CIIOCOOHBIX pEIlaTh
3aJa4uM, BO3HHKAIOUIME B IPOIIECCe MPOU3BOJICTBA U IKCIUTyaTallMd W3AETUN AIIEKTPOHUKU U
HAHODJICKTPOHUKUA C Y4E€TOM OO0JacTH, TUIOB U 3a1ady MPOPECCHOHATBHOW NEATEIBHOCTH B
COOTBETCTBUH C MPO(PEeCCHOHATBHBIMY CTaHIapTaMU:

- 40.058 «MHxkeHep-TeXHONOI MO IPOU3BOJACTBY M3AECIUN MHUKPOIEKTPOHUKH», KOTOPBIN
yrBepxkaAeH mnpukazoM Muntpyaa Poccunm ot 03.07.2019 Ne480H u 3apeructpupoBaH
Mumntoctom Poccnu 29.07.2019 Ne55439;

- 40.104 «CrnenuanucT mo U3MEPEeHHIO apaMeTpoB U MOAU(UKAIINK CBOMCTB HAHOMATEPHUAJIOB
1 HAHOCTPYKTYP», KOTOPbIN yTBepxkAeH npukazom Munrtpyna Poccuun ot 07.09.2015 Ne593n
(B penakuuu, BBenenHou B neiictBue ¢ 20.01.2019 r. mpuxazom Muntpyna Poccuu ot
14.12.2018 Ne807#n) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 r. Ne38983.

2. Mecto aucuunjaunsl (MmoayJs) B ctpykrype OIIOII BO

Huctunnuaa b1.B.02./IB.01.01 oTHOCHTCS K BapHaTUBHOM YacTH Y4EOHOTrO IUIaHa IO
HanpasieHuto nonaroroBku BO 11.03.04 DOnexkTpoHMKa M HAHOZJIEKTPOHUKA MPOQUIIb:
CoBpeMeHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUHU B 3JIEKTPOHHOU TEXHUKE.

JucuunnuHa Oasupyercs Ha cieayrmux aucuuruimHax: "dusmuka (obmas)", “DPusuka
KOHJ/IGHCUPOBAHHOTO coCcTOsiHUS®, ‘“TepMonmHamMuka MeX(pa3HbIX TpaHMIl B MakKpo- H
HaHocHucTeMax’, “@U3MKa MOBEPXHOCTH IOJYIPOBOJHUKOB”, “@HU3MKA U TEXHOJOTMS TOHKHX
IUVICHOK B  JJIGKTPOHMKE U  HaHOIEKTpoHuke”, “KommploTepHoe  MojaenupoBaHUE
TEXHOJOTHYECKUX TMPOUECCOB DSJIEKTPOHUKH M HAHOAJIEKTPOHUKH, “DU3NYECKUE OCHOBBI
ANIEKTPOHHUKHU U HAHODJIEKTPOHUKH .

3HaHMs, MOJyYEHHBIE TOCIE OCBOCHUS AUCIMIUIMHBI, HEOOXOAMMBI MPHU BBHITOJIHEHUU
0akamaBpCKOM  BBIMYCKHOW  KBaJM(UKAIIMOHHOW  pabOThl M M3YyYEHMH  JTUCHMIUIMH:
“CkaHupymomiasi 30H/10Basg MUKpOcCKomnusa”, “MeTo/ibl HU3KOAPHEPreTUYECKOW SJIEKTPOHHON u
HMOHHOM CIIEKTPOCKONUHU”, “ATOMHO-30H10Bast TOMOrpadusi HAaHOMATepHaIoB U HAHOCTPYKTYp”,
“N3mepenue napaMeTpoB U MOIU(HUKAIS CBOIICTB HAHOMATEPHAJIOB U HAHOCTPYKTYP .

[Ipn ocBoeHMM TUCHUIUIMHBI OOYYaIOIIMNCS CMOXKET YaCTHYHO MPOJEMOHCTPUPOBATH
cienyromue 0600meHHbie TpynoBbie GyHKImn (OTD):



- pa3paboOTKa eANHUYHBIX TEXHOJIOTHYECKUX MPOIIECCOB U PEKOMEHJAIINH 110 YCTPAHEHHIO
U TIPEAYNPEKICHUIO OPaKOB B IPOM3BOJICTBE U3/ICIUNA MUKPOAIIEKTPOHHUKH (ITPOdECCHOHATBHBIN
cranaapt 40.058 «HkeHep-TeXHOJIOT 110 IPOU3BOJCTBY U3AEIUN MUKPOIIEKTPOHUKN Y, KOJ B,
YPOBEHb KBaTU(HUKAIHIH 6);

- pa3paboTKa THUIIOBBIX TEXHOJOTHYECKHUX MPOLECCOB U IJIAHUPOBOK PabOYMX MECT M
NPOM3BOACTBCHHBIX  YYacTKOB  Ha
(nmpodeccuonanbubiii  cranmapt 40.058

IPOU3BOJCTBE  M3JENUH  MHKPOIJIEKTPOHUKU
«MH)XEeHep-TEeXHOJIOr 10 TPOU3BOJACTBY H3JCIUMN
MHUKPO3JIEKTPOHUKNY, KoJ C, ypoBeHb KBaTUpHUKALMHU 6);

- COBEpIIEHCTBOBAHUE IPOLIECCOB H3MEPEHUIl MapaMeTpoB M MOAU(DUKALUU CBOMCTB
HAaHOMATEepPHAJIOB M HAHOCTPYKTYp (mpodeccronanbHblii ctangapt 40.104 «Cnenmanuct mo
U3MEPEHUIO TapaMeTPOB U MOJU(HKAIIMKA CBOWCTB HAHOMATEPHAJIOB U HAHOCTPYKTYp», Koxa C,
YPOBEHb KBaJTH(PHUKAIHHU 6).

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHHS JUCHUIIMHBI (MOAYJIs1)
[Ipouiecc u3yyeHs: TUCHUILIMHBI HAIpaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB CIEIYIOIINUX
koMmrieteHuit B coorBerctBuM ¢ ®I'OC BO no nanHOMy HanpaBIeHUIO OATOTOBKHU:

Tabmuma 1
Kareropus
Koa n nHaumeHoBaHmue Nupukaropsl (moka3aren) J10CTHKEHUS
KOMIIeTeHIIMH/ .
KOMIIETEHIINH KOMIIeTeHIIMii
THII 32024
nK-3 IIK-3.1.3HaeT npuHIUO y4yeTa BUAOB H
5 CrocoOeH  BBIIOJIHATH 00bEMOB IMPOU3BOJICTBEHHBIX padOT.
™
3 >§ paboThI 10 InK-3.2. VYmMmeer OCYLIECTBIISATh
T o
g & TEXHOJIOTHYECKON periiaMeHTHOe o0cmy>)KuBaHUE
o
= E MOJIFOTOBKE 000py0BaHus.
(&)
S IPOM3BOJICTBA
= = o
S g MaTepUaJioB U U3
=R SJIEKTPOHHON TEXHHKH.
S =
& g IMK-4.1.3vaeT  MeToAMYECKYyld  0a3zy
= .
g E InK-4 M3MEPEHUI TapaMeTPOB TEXHOJIOTUYECKHUX
(D)
= E Crocoben OpraHU30BaTh | IPOLIECCOB M TECTUPOBAHUE MPOAYKTa
o
= = METPOJIOTUYECKOTO MIPOU3BO/ICTBA.
2
CE 2 obecneuenus npousBojactsa | [IK-4.2.YmMeer ocymiecTBiIsTh MPOBEPKY,
s é. MaTepuaioB M  U3JENHUN | HACTPOWKY M KaJMOpOBKY 3JIEKTPOHHOMN
= 3JIEKTPOHHON TEXHUKH. M3MEPUTENIHOM anmnaparypsl.
H

dopmupoBanue MpophecCHOHATBHBIX KOMIIETEHIIMH OCYIIECTBIISETCS B COOTBETCTBUH C
npodecCHOHATIBHBIMHU CTaHAAPTAMU U OPUEHTHUPOBAHA HA BBHINIOJIHEHHUE 000OIIEHHBIX TPYAOBBIX
¢bynkuuit (OTD) u TpynoBeix ¢pyHkuuit (TD):

Tabmanma 2
IIpogeccuonanbuas | IlpodeccuoHaIbHBIN O0600mennas Tpynosast ynkmus
KOMIIETEeHIIUs CTaHIapT TpyaoBasi QyHKIUS
IK-3. 40.058 «nxenep- B. Pa3pabotka B/01.6. Ananu3
Crniocoben TEXHOJIOT 110 €AMHUYHBIX MpUYKH Opaka npu
BBINOJIHATE  paboTHI | MPOU3BOJCTBY TEXHOJIOTUYECKUX M3TOTOBJICHUH




10 TEXHOJOTHYSCKOU
IIOJITOTOBKE
MPOU3BOJICTBA
MaTepuasioB Hu
U3aenni
3JIEKTPOHHOU
TEXHHUKHU.

IIK-4.

Crocoben
OpraHU30BaTh
METPOJIOTHYECKOTO
obOecrieyeHus
MIPOU3BOJICTBA
MaTepuasioB u
n3aenni
3JIEKTPOHHOU
TEXHHUKHU

n3aenni
MHUKPO3JIEKTPOHUKU»

MPOILIECCOB U
PEKOMEHJALHM 110
YCTpPaHEHHUIO U
MpEeAYNPEKACHUIO
Opaka B
MIPOU3BO/ICTBE
U3aenni
MHUKPO3JIECKTPOHUKHU

151631 (S04
MUKPOIJIEKTPOHUKH
U pa3paboTka
PEKOMEH AU 110
UX YCTPAHEHUIO U
IPEIYTIPEKACHUIO

B/02.6. Pa3zpaboTka
STMHUYHBIX
TEXHOJIOTUIECKUX
MIPOIIECCOB
W3TOTOBIICHHS

153 (15071
MUKPOAJICKTPOHUKHU

B/03.6. Pa3paboTka
TEXHUYCCKHUX
3aJaHui Ha
MPOCKTUPOBAHUE U
W3TOTOBJICHHE
TEXHOJIOTUIECKOM
OCHACTKH,
HECTaHIaPTHOTO
obopymoBaHus,
Cpe/CTB
aBTOMATH3AIAH
MIPOIIECCOB
MIPOU3BOJICTBA
N3IEIINN
MUKPOIJICKTPOHUKH

C. Pa3pabotka
THUIIOBBIX
TEXHOJIOTUYECKUX
MIPOIIECCOB U
IUTAHUPOBOK pabounx
MECT U
IPOM3BOJICTBEHHBIX
y4acTKOB Ha
IPOM3BOJICTBE
U3JEIUH
MHKPOAJIEKTPOHUKH

C/01.6. Pa3paboTka
U aJianTanus
THUITOBBIX
TEXHOJOTUYECKUX
MPOIIECCOB
U3TOTOBJICHHUSI

1531 (SN5071
MHKPO3JICKTPOHUKH

C/02.6. Pa3paboTka
TUTAHUPOBOK
pabounx MecT u
YYaCTKOB Ha
MIPOU3BOJICTBE

U3 e
MHKPOIJIEKTPOHUKH

C/03.6. Pa3paboTka
TEXHHUYECKUX
3aJaHuH Ha
MOJICPHU3AIUIO
o0opyIoBaHU,
TEXHOJOTUIECKOU
OCHACTKH U CPEJICTB
aBTOMATH3AINH
MIPOIIECCOB




MIPOU3BOJICTBA

151631 (0705
MUKPOIJICKTPOHUKHI
40.104 «Cnenunamuct | C. C/01.6.
110 U3MEPEHUIO CoBepuieHcTBOBaHuEe | MonepHu3zanus
MapaMeTpoOB U MPOLIECCOB CYILIECTBYIOIINX U
MoaubUKaITIH HU3MEpPEHUI BHEAPEHUE HOBBIX
CBOMCTB apaMeTpOB U METO/IOB U
HaHOMAaTEpHUaJoB U MOAH(UKAITTH o0opyIOBaHUS IS
HAHOCTPYKTYp» CBOWCTB W3MEpPEHUI
HaHOMATEPHUAJIOB U MapaMeTpoB
HAHOCTPYKTYpP HAaHOMAaTEPHUAJIOB U
HaHOCTPYKTYP.
C/02.6.
MonepHuzanus

CYIIECTBYIOIIUX U
BHEJ[PEHHE HOBBIX
MIPOIIECCOB U
000pyIOBaHUS ISt
MOTU(UKAITIH
CBOICTB
HaHOMaTEPHAJIOB U

HaHOCTPYKTYP

4. Conep:kaHue ¥ CTPYKTYpa TUCHHUIJIHHBI (MOTYJIsI)
4.1. Coaep:xanue pa3ieioB JMCUMILITUHBI (MO1YJIs1)

B Tabnuue 3 npuBoIUTCA ONUCaHHUE COAEPIKAHUS TUCIMILIMHBI, CTPYKTYPUPOBAHHOE 110
paszenam, ¢ yKa3aHHEeM M0 KaxI0My pa3zaeny pOopMbl TEKYLIEro KOHTPOJIS: BHITIOJHEHHE 3a/1aHU
Ha npaktudeckux 3aHsaTuax (I13), komnoxsuym (K), pybexnsiii kontposs (PK), TectupoBanue

(T).
Tabmuma 3
HaumenoBanue
®opma
pasjena
Ne Copnepxanue pasnena TeKylIero
(¢hopmupyembie
KOHTPOJIA
KOMIIETEHI[UH)
Jlazepuble TexHoJorm4yeckue npomeccbl B mukpo - u | (K), (PK),
HanodiekTponnke. Knaccupukarus pexxumos nazeproit | (T), (I13
IIpumenenne 6036 I}{ﬂ (uxatsi p P (T), (I13)
OTOHHBIX o0paboTtku. Kimaccudukanys ga3epHbIX TEXHOIOTHYECKUX
IOTOKOB npoueccoB. Knaccupukanuss BHIOB TepMOOOpaOOTKH H

U3JIy4YeHHUd B

1 | TexHOJIOTHH
MHKPO — U
HAHO3JIEKTPOHH
KH

(ITK-3, I1K-4)

oOractu ee npuMeHeHus. PekpucTamiuzanus aMopdHbIX U
MOJINKPUCTAIITNYECKMX KPEMHHEBBIX CJOEB JIa3€pHBIM
u3nydeHueM. VMnysnbcHas JasepHas KpUCTAJUIM3ALUS
aMOp(HBIX CJIOEB. Jlazepnas KpHUCTaITU3AIUsS
MOJINKpeMHUEBbIX JeHT. JlazepHas abmauus. Cxema u
OCHOBHBIE TPUHIUIBI Ja3epHON abmsauuu  JlazepHas
uTorpadus.




Texnosnornueck [liazmennoe ocaxaenne audiaekrpudyeckux mieHok: | (K), (PK),
Me Npouecchl ¢ pcaxaeHne aUOKcHaa KpeMums, miasmenHoe ocaxaenue | (1), (II3)
HCHOJIB30BAHUE lyyrpyia  KpeMHHS,  OCOOCHHOCTH — PEaKTOPOB IS
M ILTaSMBLHPH 5 asMerHOTO OcasKIeHHs TIIEHOK.
VSTOTOBICHUM 1y 3 vennoe TpaBjeHue. PeakTHBHOE HWOHHO-JIy4eBOE
u3/1eJuil MUKPO
. rpaBienue (PUJIT). PeakTuBHOE WMOHHO-TUIA3MEHHOE
HanodaeTpoun | PABICHHE (PUIIT). WHouno-myueBoe Ttpasinenue (MJIT).
K. Pamukanproe TpaBneHue (PT). [lnazmennoe tpasnenue (I1T).
(IIK-3, IK-4)  [PaanaivoHHO-CTUMYJIMPOBAHHOE TPABJICHHUE.
®du3znyeckne ocHOBBI B3ammojeiicTBus diekTponnbix | (K), (PK),
Hanorextonory | ® MOHHBIX NYUKOB ¢ TBepabiM Tenom. Texmuka (1), (13)
i CBSI3AHHBIC C dbopMupoBaHus ANEKTPOHHBIX u HMOHHBIX
B3anmojeiicren | CPOKYCHPOBAHHBIX ITy4KOB. OICKTPOHHBIC 30HIOBBIC
eM IMyYKOB TEXHOJIOTUHU. DIIEKTPOHHAST MUKPOCKOMUS DJIEKTPOHHAs
3J1eKTPOHOB H murorpadust. Pu3n4eckn OCHOBBI HOHHON MMILIAHTALINH.
HOHOB € [lepcriekTHBHBIE ~ METOJAbl ~ HMOHHOTO  JIETUPOBAHUS
TBEPABIM MIOJIYIIPOBOXHUKOB. IOHHO-CTUMYJIIMPOBAHHBIE ITPOLECCHI
TEJI0M. JlokaibHBIH WOHHBIA cUHTE3. [IprMeHEHHWE HWOHHON
(ITK-3, ITK-4) MMILIAHTALUN JUTS (dhopmupoBaHus CTPYKTYp
HAHODJIEKTPOHUKU. loHHO-TTyueBass nurorpadusi.
HanoTexHoJsiornu Ha ocHoBe TexHukHn ckanupywmeii | (K), (PK),
30H10B0l Mukpockonuu. ®usuueckue npuniunsl | (1), (113)
Moandukanus paboThl, anmaparHas peaju3alus, TEXHOJIOIMYECKHUEe U
noBepxnocTH u | HCCYIC/OBATENLCKHE  BO3MOKHOCTH,  BKITHOUAA obnactu
co3anme MPAKTUYECKOTO TMPUMEHEHUS Pa3IMYHbIX 30HIOBBIX
HaAHOCTPYKTYP C CKaHHUPYIOIIUX CHUCTEM. MOI[I/I(l)I/IKaHI/IS[ IMOBEPXHOCTU H
NMOMOIIbI0 dbopMHpOBaHHE HAHOCTPYKTYP METOJOM  30HJIOBBIX
30HAOBBIX HaHOTeXHoJorui. MeTton moneBoro ucnapenus. Dip-pen
TEeXHOJIOTHH. murorpadus. Hanomurorpadus MeToaoM JOKaIbHOTO
(IIK-3, ITK-4) aHOJHOTO OKHcJeHUs1. OCHOBHBIC HAMPABICHUS CO3/IaHUS
YCTPOHCTB HAHODJIEKTPOHUKH C TOMOIIBIO 30HIOBBIX
HaHOTEXHOJIOTH.
4.2. CTpyKTypa TUCHUNIMHBI (MOZYJIs)
OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBiseT 3 3aueTHbIe enuHULbI (108 yacoB)
Tabmauma 4
Bun pabotst TpynoeMKocCTh, 4acoB
6 cemecTp Bcero
OO0mas Tpy10eMKOCTh (B 4acax) 108 108
KonrakTHasi pa6ora (B yacax): 30 30
Jlexyuu (J1) 15 15
IIpaxmuueckue 3anamus (113) 15 15
CamocrosiTesibHasi pa6oTa (B yacax): 69 69
CaMoCTOATENbHOE N3YUEHUE PA3/IEIIOB 15 15
IToaroroBKa M NPOXoKIeHUE IPOMEKYTOYHOH 9 9
aTTecTaluu
Bua npomexkyTouHoil aTTecTanuu 3auer

4.3. JlekunoHHBIE 3aHATHA
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Tabauua 5

Ne
pasjaena Tema
1 [Ipumenenne (QOTOHHBIX TIOTOKOB H3IYyYEHHS B TEXHOJOTMH MHKpPO- H
HAHOYJICKTPOHUKH.
1 TexHosornueckue NpoOLECCHl C HCIOJIB30BAHMEM IUIa3Mbl IIPU HU3TOTOBJIEHUU
U3JIeJIMH MUKPO- U HAHOJJIEKTPOHUKH.
1 ONEKTPOHHO- U HOHHO-JIy4Y€BbI€ HAHOTEXHOJIOTHH.
2 30H0BbIE HAHOTEXHOJIOTUH.
) Moaudukanys MOBEPXHOCTH M CO3[aHHE HAHOCTPYKTYP C IOMOLIBIO 30HIOBBIX
TEXHOJIOTHH.
4.4. [IlpakTH4ecKue 3aHATUSA
Tabauua 6
Ne
pasaena Tema
1 Kpucranmuzamnus u pekpucTauin3anis aMOp(HBIX U MOTHUKPUCTAITHYECKIX
CTPYKTYP JIa3€PHBIM H3JIy4CHHEM.
1 Merton tazepHoit mutorpadun. MonenrpoBaHue mpoiecca Jia3epHoi Tutorpadum.
2 DopMupoBaHUE HAHOCTPYKTYP METOJIOM MarHETPOHHOT'O PacIbUICHHUS.
3 PopmMupoBaHuEe HAHOCTPYKTYP METOJOM HOHHOM MMILIAHTALIUU.
4 ®opmupoBaHUE HAHOCTPYKTYP METOJaMH 30HI0BOM HaHOIUTOrpaduu. BekTopHas
KOHTAKTHO-CUJIOBAsl IUTOrpadusl.
4 dopMHupOBaHUE HAHOCTPYKTYP METOJIaMH 30HA0BOM HaHOIHUTOrpaduu. PactpoBas
KOHTAKTHO-CUJIOBAsi IUTOrpadusl.
4 ®opmMupoBaHuEe HAHOCTPYKTYpP METOJIaMU 30H/10BOM HaHonuTorpaduu. JlokaipHoe
anogHoe okucienue (JIAO).
4 ®opmMupoBaHUEe HAHOCTPYKTYP METOJIaMU 30H/10BOI HAHOIUTOTpaduu.
HanomaHuITyIMpOBaHKWE aTOMAMU M HAHOYACTHILIAMH.
4 O6paboTka 1 kosmyecTBeHHbIN aHanu3 C3M n3o0paxeHui.
4.5. CamocTosiTeIbHOE U3YUeHHE PA3/1eJI0B TUCIHHIIIMHBI
Taomuua 7
Ne
pasmena Bonpocsbl, BBIHOCHMBIE HA CAMOCTOATEIbHOE H3YyYCHHUE
’ [Tonesoe ucnapenue. Dip-pen nmutorpadus. Hanomurorpadust MeTo10M JTIOKaTbHOTO
aQHOJTHOTO OKHCJICHMSI.
2 CkaHupyolas TyHHEJIbHasi MUKPOCKOIIHSI.
2 ITpoToHHO-cTUMYyNnUpOBaHHAsA AU Py3us.
) Jlazepnas abnsauusa. CxemMa M OCHOBHblE NpUHUMIBI. [lonydeHune W OCHOBHBIE
XapaKTePUCTHKH a0JIMPOBAaHHBIX HAHOYACTHII.
C3M npuHuumn paboThl U KOHCTPYKIMS Mprbopa. 30H/bl U KaHTHIIEBEPHI, PEKUMBbI
2 pabotsl C3M (KOHTAKTHBIH, OJTYKOHTAKTHBIM U OecKOHTaKTHBIN). KonebarenbHbIi
pexum C3M.
ApTedakTbl U OCHOBHBIE METOIbl UX YCTpaHEHHUsS (BBIYMTAHHME IUIOCKOCTEH U
) MOBEPXHOCTEH, criaxuBanue, punbrpanus, Pypbe-ananus u ap.) Bausaue popmbl

Y pa3MepoB 30HJ1a Ha KAYECTBO M300paKEHUN U pa3pemiaroniyro cnocoonocts C3M
Y METOJIbl UX YCTpaHeHus ( TeCTUpOBaHuE, KaNUOpOBKa U Jp.).
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5. OueHo4YHbIe MaTEePHUAJIbI IJIA TEKYIEr0 U Py0es:KHOT0 KOHTPOJIAA yCIIeBAeMOCTH U
NPOMEKYTOYHOM aTTecTaluu
Texymmii u pyOeXKHBI KOHTPOJIb OCBOCHHMS CTYACHTOM MAMCLUUIUIMHBI, a TaK XKe
IPOMEXYTOYHAsl aTTECTAlUsl OCYIIECTBISETCS B paMKax OajuIbHO-PEUTHHIOBOW CUCTEMBL. B
COOTBETCTBUHM C JeicTByomuM [lomoxkeHneM o OauIbHO-PEHTHHIOBOM CHCTEME OLIEHKa
ycneBaemocTu ctyaenToB KbI'Y ucnonesyercs cienyromas mkana nuddepeHunpoBanus 6amioB
M0 NMATUOAIIILHOM CHUCTEME:
- OLICHKA «OTJIMYHO» BBICTABJISICTCS CTYJIEHTY, eciii HabpaHo 91 — 100 6asmios;
- OIICHKA «XOpOILI0» BhICTaBIIAETCS, eciii HabpaHo 81 — 90 OannoB
- OIICHKA «Y/IOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CJi HaOpaHo 61 — 80 6amwios;
- OIIEHKA «HEYIOBICTBOPUTEIBHO» BBICTABIISICTCS, €CJI HabpaHo 36-60 GaoB.
Pacnipenenenue 0aymuioB MO KOHTPOJIBHBIM TOYKAM B COOTBETCTBUHM C JICHCTBYIOIIMM
[TonoxenneM o OaUTBHO-PEHTHHIOBOM CHCTEME OLIEHKH YycrmeBaeMocTu cryaeHToB KBIY
MpUBEICHO B Tabnuiie 8:

Tabnuua 8
Ne peiitunr. | KomnoxkBuym | Ilpakruuyeckue | Ilocemaemocts | TecrupoBanue | Hroro
TOYKH 3aHATHA
1 10 5 3 5 23
2 10 5 3 5 23
3 10 5 4 5 24

5.1. 3aganus I TEKylIEero KOHTPOJIs
[TpumepHBIii TepeueHb BOMPOCOB Ha KOJUIOKBUYM I10 T€MaM JUCIUILIMHEI (5 ceMecTp)

KosutokBuym 1 (mpoBepsiembie komnerenunu: [NK-3, I1K-4)
[Tpeumy1iecTBa NCIOJIB30BAHUS JTa3€PHBIX TEXHOIOIMH B MUKPO- U HAHOBJIEKTPOHUKE
Knaccudukanus pesxxuMoB s1azepHoit 00padoTku. KpaTkas xapakTepucTuka.
Knaccugukarus 1a3epHbIX TEXHOJIOIMUYECKUX MPOLIECCOB
Knaccugukarus BU10B 1a3epHOi TEpMOOOPAOOTKH.

ARl e

[lpuBenuTe nuama3oHbl M3MEHEHHS IapaMeTpoB (TeMIIEpaTyphl, UIMHBI BOJIHBI H
IUTOTHOCTH MOIITHOCTH M3JTY4YEHUS ) JUISI OCHOBHBIX THUIIOB JIAXEPHBIX HAHOTEXHOJIOTHIA
DTarnsl U MEePCIeKTUBH PA3BUTHS Ja3epHOI TEXHUKH

N3noxwuTe NpuHIHI pabOTHI ra30BOTO Ja3epa.

® =

Urto Takoe nazepHas aOsus?

9. IlpuBenuTe TUMOBYIO CXEMY JIa3€PHON YCTAaHOBKU

10. Yem oOycnoBieHa Manasi pacXOAUMOCTb JIA3€pPHOTO IMy4Ka

11. TIpuBenuTe TEXHOJIOTHYECKHE CXEMBI allllapaTHOMN pean3aliy Ja3epHoi abIsauu
12. TlonyueHue U XapakTEPUCTUKH aOJUPOBAHHBIX HAHOYACTHII

13. Yem o0OycnoBieHa BBICOKAsi MOIIHOCTb JIA3€PHOTO U3ITyYEeHUs?

14. IlpuBenuTe TUIMYHBIE XapaKTEPUCTUKHU MPOMBIIUIEHHBIX JIA3€PHBIX CUCTEM
15. Onmmmre npoueccs J1a3epHO-CTUMYIUPOBAHHON OYUCTKH MOJIOKEK

16. M3noxxuTe NpUHIUIBI Ja3epHOM JIUTOrpadumn

17. B 4eMm cyTh 1a3epHO-CTUMYIMPOBAHHOTO TPABICHHUS?

18. IIpeuMyniecTBa TEXHOJIOTUHU JTA3EPHOTO JETUPOBAHUS

19. OnummMre BO3MOXXHOCTH TEXHOJIOTHH JIa3epHON MOAM(DHUKAIINN MaTepHajIoB
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KosstoxkBuym 2 (mpoBepsiembie komnerenunu: [NK-3, 11K-4)
W3n0xuTe 00IIMe MPUHIUIIBI TOCTPOSHUS 3JIEKTPOHHO-TYYEBbIX YCTAaHOBOK.
N3710KH1TE OCHOBBI M CXEMBI (DOKYCHPOBKH JIEKTPOHHOTO MyYKa.

[TpuHIMIBEl GOPMHUPOBAHUS DIEKTPOHHOTO ITyUKA.

W310KHUTE TPUHIIHITBI 3JI€KTPOHHO-CTUMYJIMPOBAHHOTO TPABJICHHUS.

W3noxuTe o0IIKe MPUHIUIIBI TOCTPOSHUS HOHHO-TYYEBbIX YCTaHOBOK.

B 4yem cyTh ynpyrux u HEYNnpyrux B3auMoJICHCTBUI MPU UMILIAHTAI[TH HOHOB?
Heynipyrue B3aumoericTBusl.

[TonsiTe TopMO3Hasi CHOCOOHOCTH TBEPIBIX TEII.

[TpUHIUIBI TEPMHYECKON AIIEKTPOHHO-ITy4eBONH 00PaOOTKH.

. [IpyHIHAITBI HETEPMUYIECKON AIIEKTPOHHO-IYIEeBON 00pabOTKH.

. ®usndyeckre OCHOB MOHHOU MMILIAHTAIIUH.

. DIEKTPOHHO-TTy4eBast TUTOTpa(uHsL.

. [lepcriekTHBHBIE METOII HIOHHOTO JIETUPOBAHMUSI TTOTYIPOBOTHUKOB.
. NoHHO-CTUMYHpPOBaHHBIE TTPOIECCHI.

. B uem cyts nonHnoro cunresa?

. [IpymMeHeHre NOHHON UMILIAHTAIMH JIJISl CO3/IaHUsl CTPYKTYP HAHOAJIEKTPOHUKH.
. NonHo-ny4eBast tutorpadus.

. IlltazMeHHO€e TpaBJIEHUE.

. PeakTBHOE MOHHO-JTy4€BOE TPABJICHHUE.

. PeakTBHOE MOHHO-IIJIA3MEHHOE TPaBJICHHUE.

. NoHHO-11y4€eBOE TpaBieHUE.

. PaqukanpHOe TpaBneHue.

. [Ima3menHoe TpaBneHue.

. PanquanimoHHO-CTUMYJIMPOBAHHOE TPaBJICHHUE.

. ITpoGeru HOHOB B TBEPIOM TeJI€ U UX pacHpeeeHHe.

. Cucremsl cenapanuu U (GOKyCUPOBKH HOHOB.

. Haiite onpenenenne ko3dHUIMEHTa HOHHOTO PACTBUICHHUS.

. OT Kakux (akTopoB 3aBUCUT KOAPPUIIMEHT HOHHOTO paclbUICHUs?

KoanoxkBuym 3 (nposepsiembie komnerenuun: IK-3, ITK-4)
30H/10BbI€ CHCTEMBI - KAK OCHOBAa HHCTPYMEHTOB HAHOTEXHOJIOTUH.
N310KH1TE NPUHIMIIBI TOCTPOSHHSI 30HA0BBIX CKAHUPYIOIIUX CUCTEM.
[TpuBeauTE CTPYKTYPHYIO CXEMY -CHIIOBOI'O MHUKPOCKOTIA.
[TpuHuMI pabOTHI TYHHENIBHOI'O CKAaHUPYIOLEr0 MUKPOCKOIIA.
Hepqu/IanTe OCHOBHBIC BHUABI 30HAOBBIX CKAHUPYIOIIUX MHKPOCKOIIOB M }IaﬁTe nux
KpaTKyHO XapaKTePUCTUKY.
B uem MPUHIUIIHAIBHOE OTIIMYUEC aTOMHO-CHIJIOBOI'O MUKPOCKOIIA OT TYHHeJ'H)HOFO?
YeM oTiIMyaeTCss KOHTAKTHBIA PEXUM CKaHUPOBAHMS OT MOJYKOHTAKTHOTO?
Mexanuueckass MOAM(DUKALMSA TOBEPXHOCTH C IOMOUIbI0  ATOMHO-CHUJIOBOTO
MHUKPOCKOTIA.
KonraktHoe hopmupoBaHue HaHOpeIbe(a MOBEPXHOCTH MOUIOKEK.
beckonTakTHOE (hOopMUpPOBaHUE HAaHOpPENbe(a MOBEPXHOCTH TOTIOXKEK.
JloxanmpHas «FHY6I/IHH3H» MO}II/I(bI/IKaIII/IH MOJIYITPOBOAHUKOBBIX IIOJIOKEK B
TYHHCJIIBHOM MHUKPOCKOIIC.
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12. Uznoxute GpuzndecKkue IPUHITUITB MEKIIEKTPOTHOTO MacCconepeHoca ¢
HAaHOMETPOBBIM PA3PEUIEHUEM B 30HI0OBBIX HAHOCUCTEMAX.

13. U3noxute 0011yI0 KOHIENIHIO TeXHOoJorndeckux onepauuit CTM B )KUIKOCTSIX U
rasax.

14. ®usuueckue npuHIuIbl HanoauTorpaduu (Dip-pen nanolithography).

15. Hanonutorpadust MeT010M JIOKaIbHOTO aHOJHOTO OKHCIICHUSI.

16. OcHOBHbIE HAMPaBJICHUS CO3/IaHUS YCTPONUCTB HAHORJIEKTPOHUKU C TTOMOIIbIO
JIOKQJIbHOTO aHOJJHOT'O OKUCIICHHUS.

17. OcnoBuble pexxumbl CTM 1 GakTOpsI, BIUSIONIME HA pa3pelicHue METo1a.

18. YcrpoiicTBO BOJIOKOHHO-ONITUYECKOTO OJIM>KHEIIOJIBHOTO 30H/1a.

19. O6nactu mpuMeHeHHsI OJIMKHETIOIFHON ONTHYECKON MUKPOCKOIIMH B MUKPO- U
HAHOD3JIEKTPOHUKE.

20. 30HABI CICIHATFHOTO HA3HAUCHUS, KAHTHIICBEPHI HA HAHOTPYOKaX.

MeTtoauyeckue peKOMeHIAMHU K MOAT0TOBKE K KOJIJIOKBUYMY

[TonroroBka K KOJUIOKBUYMY MPOBOJUTCSI CTYIEHTOM CaMOCTOSITENFHO IO MaTepHualiaMm

JeKIUi 1 1a00paTOpHBIX 3aHATHI. B KauecTBe ri1aBHOr0 UCTOYHUKA HHPOPMALIMH UCTIOIB3YETCS

OCHOBHas JIUTepaTypa u Marepuaisl Jekiuid. KomiokBuym npeacrapiser co0oii yCTHBIN onpoc ¢

BO3MOXXHOCTBIO TPEABAPUTEIHLHON IMOJITOTOBKOM W BKIIOYAaeT B ce0sl JBa TEOPETHUECKUX

Bonipoca. OCHOBHasi 1L€fb KOJUIOKBUYMa — BBIIBUTH YPOBEHb BIIAJICHUS TEOPETHUYECKUM

MaTepuaioM, OCHOBHBIMH, 0a30BbIMU KOHIEHIUSAMU JUCIUIUINHBI.

Kpurtepun ouneHnBanusi KOJJIOKBUyMa

KomnokBuym mpezcraBiser coOoil yCTHBI OMpOC MO TeMaM, HPOMIEHHBIM B TEUYCHUE
MIPOMEKYTKa BPEMEHH OT TOCJIEAHEr0 MPOBEACHHOTO KOJUIOKBUYMA JI0 TeKyieil narel. [Ipu sTom
MIPOBEPSIOTCS CIEAYIOLIE MOKA3aTeNu:

- SICHOCTb, YETKOCTb U JJOKA3aTEIIbHOCTh U3JI0KEHHS OTBETOB HA BOIIPOCHI;

- BlIaJICHUE CIIEIMATbHBIMI TEPMUHAMH, TOHATUSAMH U IPUHIUIIAMHY;

- CUCTEMHOCTb 3HAaHUM, YMEHUI 1 HABBIKOB 10 TEMATUKE

[To TpeM KOHTPOJIBHBIM TOUKaM (TPEM KOJJIOKBUYMaM B TEUEHHE CEMECTpa) CTYAEHT MOXKET
nonyunts 0-30 GamoB. ITo mToram ycTHOro ormpoca Ha TEKYIIEM KOJIJIOKBUYME CTYICHTY

BBICTABIISETCA:

9-10 0as10B, ecnu BiIaJeeT B MOJHOM 00beMe MPOTrpaMMHBIM MaTepHUaioM, BHIHECEHHBIM Ha
KOJIJIOKBUYM, JOCTaTOYHO TNTyOOKO OCMBICIMBAET TeMy (pasfiell), sICHO U HCUEpIIbIBAIOLIE
OTBEYAET Ha BCE BOIIPOCHI, BBIIEISIET IIPU ATOM CAMOE CYIIECTBEHHOE, YMEET aHAJIM3UPOBATh,
CpPaBHHUBACT, KJIacCU(PHUIMPOBATh, 0000IIaTh, KOHKPETU3UPOBATh U CHUCTEMATU3UPOBAThH
IIPOrpaMMHBIN MaTepua, 4eTKO (OPMUPYET OTBETHI;

7-8 6a.J10B, eciy BiasieeT y4eOHBIM MaTEPHAIOM, BBIHECEHHBIM Ha KOJIJIOKBUYM MOYTH B TIOJTHOM
o0Bbeme (MMEroTCsl TPOoOeibl B 3HAHUSX TOJIBKO B HEKOTOPBIX, 0COOEHHO CIIOKHBIX BOIIPOCAX);
CaMOCTOSITENIbHO M OTYaCTH NpPU HABOMSIIMX BOMPOCAX JAeT MOJHOLIEHHBIE OTBETHI Ha
BOIIPOCHI; HE BCET/Ia BhIIEISIET Hauboee CyeCTBEHHOE, HE JIOMYCKAeT Cephe3HbIX OMIMOOK
B OTBETAX.

5-6 0ayy10B, ecu  BiaJeeT OCHOBHBIM OOBEMOM 3HAHUH MO TeMaM KOJUIOKBHYMA, MPOSIBIISET
3aTpyAHEHUS B CaMOCTOSTENbHBIX OTBETaX, JONYCKaeT HETOYHble (HOPMYIUPOBKH, B
IpoLIecCe OTBETA JIOMYCKAeT OMKOKHU IO CYIIECTBY BOIIPOCA.

1-4 6ann0B, eciiu HE OCBOMII 00s3aTeNbHBIN MUHUMYM 3HAaHUH MTpeIMeTa, HE CIOCOOEH OTBETHUTD
Ha BOIPOCHI J1aXKe MPH JOMOJHUTEIBHBIX HAaBOASIIUX BOIIPOCAX.
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TecThl MPOBOJATCS B COOTBETCTBUH C IMOJIOKEHHEM 00 OaribHO-pEHTHHIOBOM cHcTeMe
aTTecTald oOO0yyarommxcs MO0 o00pa3oBaTeIbHBIM MporpaMMmaM BBICHIETO 0Opa3oBaHUS
Kabapauno-bankapckoro  rocymapcTBeHHOro — yHHBepcuTeTa uM. X.M.  bepOekosa
(https://kbsu.ru/). TlonHblii HepedeHb TECTOB NMPUBOAMTCS B OaHKe TecTOBBIX 3amanuii KBI'Y
(mpoBepsiemble kommereHuu: [1K-3, TIK-4). OOpas3iibl BApHAHTOB 3a/IaHUM:

1. 3aoanue {{ 13 )} Tema 1-0-0
OcHOBHBIE CBOMCTBA J1a3€PHOI0 U3ITyYEHUS:

[] MOHOXPOMATHYHOCTb

[] manast pacXxoauMoCTh

[] BbICOKast MOIIIHOCTh

[] paaroakTHBHOCTh
2. 3aoanue {{ 22 }} Tema 1-0-0
MoOHOXpOMaTUYHOCTS J1a3epa - 3TO:

[] cnocoOHOCTh TeHepUPOBATh CBET OJJHOM UIMHBI BOJIHBI

[J crmocoOHOCTh TeHEPUPOBATH CBET OJTHOW YaCTOThI KOJICOaHHH

[] crmocoOHOCTh TeHEPHPOBATH CBET B IIIMPOKOM JTHAITA30HE JUTMH BOJIH

[] crmocoOHOCTh TeHePUPOBATH CBETOBBIC BOJHBI C OJIHOM aMIUIUTY 10U
3. 3aoanue {{ 35 }} Tema 1-0-0
Manas pacxoAUMOCTb JIa3€pHOTO JTy4ya 00yCIOBIIEHA!

[ mapayuiesbHOCTBIO HHAYIIMPOBAHHBIX (JOTOHOB B pabovYeM BEIIECTBE

[l mpaBWIIbHOW reoMeTpHel aKTUBHOTO BELIECTBA

[] cBoWCTBaMH 3JIEKTPOMArHUTHOMN BOJIHBI

[] MOHOXPOMAaTHYHOCTBIO JIA3EPHOTO JIyda
4. 3aoanue {{ 46 }} Tema 1-0-0

HanOonee yacTo ucnop3yeMoe B TEXHOJIIOTUHU CBOMCTBO JIA3€PHOTO U3JIy4EHHsI — 3TO:

L] BbICOKast ”YHTEHCHBHOCTb

[ MOHOXPOMAaTHYHOCTb

L] mamast pacXoauMoCTh

[] BbICOKast TOKAILHOCTb
5. 3aoanue {{ 52 )} Tema 1-0-0
@DakTophl OIPEEIISIONINE CKOPOCTh HOHHOTO TPABJICHHUS:

[] sHeprust HOHOB

L] yrox majeHus HOHOB

L1 cocraB paboyero raza

L] yroa orpaykeHHss HOHOB

MeTtoanyeckue peKOMeHAAINH K MPOXO0KICHUI0 KOMIILIOTEPHOI0 TECTHPOBAHMS

KommbloTepHoe TecTupoBaHHE MPOBOJUTCS CTPOro IO 3apaHee COCTaBICHHOMY
pacnyCcaHuIo B paMKax TeKyIlero KOHTposs. CTyleHT AOKEH MpeBapUTeIbHO O3HAKOMUTHCS C
CUCTEMON TECTHPOBAHUS M OCBOUTH IpPOCTeHIlne HaBBIKM paboThl ¢ Heil. TecToBble 3a7aHUs
BKJIIOYAIOT TEOPETUYECKHUE BONPOCHI C BapHaHTaMM OTBETOB WJIM 3aJlaHUs Ha MpocTeuiine
BbIUMCIeHUs. Bpems Ha pa®oTy B cUCTeME TECTUPOBAHHS OTPaHWYEHO U TPEAINoJaraer
IpeBapUTENbHYI0 CaMOCTOSITEIbHYIO MPOPa0OTKY BONPOCOB, BBIHOCHUMBIX Ha TECThI, BO
BHEY4YeOHOE BpeMs.
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Kpurepun onileHMBaHHUS TeCTOBBIX 3aJaHU I
[To pe3ynbpraTaM Ka)KA0ro TECTUPOBAHUS CTYJECHT MOXKET MOTYyYUTh 10 5 6amioB (Bcero 15
0aiutoB B TeueHue cemectpa). [1o uToram TecTupoBaHUs CTYICHTY BBICTaBISIOTCS:
5 6an10B, eciu CTYJEHT IpaBuiIbHO OTBETUI Ha 86 - 100% TecTOBBIX 3a/laHUI;
4 0as1a, eciiu CTYACHT MPaBWIbHO OTBETUI Ha 71 - 85% TeCTOBBIX 3a/laHUIA;
3 6aJuna, eciu CTYJIEHT IpaBUiIbHO OTBETHI Ha 51 - 70% TecTOBBIX 3a1aHU;
0 6as10B, eciu CTYACHT MpaBWIbHO OTBETUI Ha 0 - 50% TecTOBBIX 3ajaHU.

3ajanusi NPAKTUYECKUX 3aHATHI

IIpumep THMOBOr0 3aJaHUsl MPAKTUYECKOro 3aHATHS Ha Temy «DopMupoBaHHE
HAHOCTPYKTYpP METOJaMH 30H10BOI HaHonuTorpaduu. JlokansHoe aHOgHOE OKucieHue». [loce
popabOTKH JEKIIMOHHOTO MaTepHalia, CaMOCTOSTEIIFHOTO aHAN3a TUTEPATyphI (B TOM YHCIE U
y4€0HO-METOINYECKON) U OTKPBITBIX MCTOYHUKOB y4allMecs TOTOBAT KpaTKHE JOKJIaabl IO
TEKyIIeW TeMe 3aHSITHs U COBMECTHO IPOBOJST YUCICHHBIN pacyeT pexUMOB M MapaMeTpoOB
mporecca JOKaJbHOTO aHOJHOTO OKHCIEHHS, YTO IO3BOJSET BBIIBUTH OCHOBHBIC OTJIHYMA,
JOCTOMHCTBA M HepocTaTku MeToaa JIAO oT apyrux MeTo10B HaHOJIUTOrpaguu Ha KOHKPETHBIX
npuMepax.

ean 3aHATHA:

- copMUpPOBATH LIETOCTHOE TpeacTaBieHne o Meronae JIAO, peanmuzyemom Ha C3M ¢ onTryecKoi
CUCTEMOM perucTpaliy CUrHaja, a Tak )Ke BO3MOXHOCTAX U orpaHndeHusx meroaa JIAO Ha
0ase C3M;

- COBEpIICHCTBOBAHUE W PA3BUTHE HABHLIKOB CAMOCTOSITEIILHON aHAJUTUYECKOM M MOMCKOBOMN
paboThl C HCMONB30BaHHEM HH()OPMALMOHHO-TIPABOBBIX pecypcoB ceTu «HHTepHeT» Mo
paccMaTpuBaeMoil TeMaTHKE.

MeTtoauyecKkue peKOMeHAANNH K NPAKTHYECKUM 3aHATHAM

[IpakTudeckue 3aHATUS MO3BOJISIIOT 3aKPEMUTh OCBOCHHBIM TEOPETHUUECKUN MaTepHal u
MOJIYYCHHBIC HAaBBIKH, CTHMYJIHUPYIOT CaMOCTOATCIBHOCTL W HWHUIUATHBHOC MBIIJIICHUEC Y
06yqa10mer00ﬂ, IMMO3BOJIAIOT BBIAIBUTH HCAOCTATKU OCBOCHUS IMPAKTUYCCKUX HABBIKOB, a TaK K€
CTENEeHb UX CPOPMHUPOBAHHOCTH 10 KOHKPETHBIM pa3/ieiaM.

HepBOHaanI)HO npenoaaBaTreyib Ja€T KpPAaTKOC BBCACHHUC B TCMY TCKYILICTO 3aHATUA,
oTpefieNiieT OCHOBHbIE MPUHIIUIHAIBHBIE MOMEHTBI PACCMAaTPUBAEMOTO BOIMPOCA, 3aTE€M 3aJ1aeT
BOMPOCHI 110 MPOIUION TeMe, MPEACTaBIsAs CTYACHTaM 3aJaud CUTYallHOHHOTO THIA, CTYACHTaM
JaeTcsi BpeMsl Ha pa3ayMbs, ITOCIIe YET0 X OTBETHI 00CYKAaroTcs rpynmoi. Jlanee mpemnogaBaTens
JaeT 3a/1aHue Ha JIOM B (popMe KPaTKOTo JOKIA/a MO TEME 3aHSATHS.

Ha MPAKTUYCCKUX 3aHATUAX MPCIoaaBaTciib AOJDKEH CO3JaBaThb HEIPHHYKIACHHYIO
06CTaHOBKy B ayJUTOpHHU W OPraHu30BaThb O)KUBJICHHBIIT OOMEH MHCHUSAMHU, IIOJICMUKY U
JTUCKYCCHUIO TIO0 OCHOBHBIM BOIIPOCaM TPAKTHYECKUX 3aHATHA. HeoOxommmo pas3BuBaTh W
MMoomIpATL AKTHBHOCTH 06yqa}0mnxcsl, )IO6I/IBaTI)C$I HUX BHHUMATCJIIBHOTO W KPHUTHYCCKOI'O
OTHONICHHUS K BBICTYIIJICHUIO COKYPCHHUKOB.

AxTHBHas paboTa CTYACHTOB Ha NPAKTHUECKUX 3aHATHSIX SBJISETCS OJHUM U3
MOKa3aTesel Xopolel opranu3aliy Takux 3aHsaTuid. [Ipu 3ToM 04eHb Ba)KHO TIOJUTHHHO HAYIHOE
pellieHre Ha MPAKTUYeCKUX 3aHATHUSAX 3a]1a4, CBSI3aHHBIX C 00JIACTHIO U BUAaM PO eCCHOHATHHON
ACATCIIBHOCTH BBIITYCKHUKOB I10 HAITPAaBJICHHUIO ITIOATOTOBKHU <<3J'ICKTpOHI/IKa N HAHODQJICKTPOHHKA»
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CTyneHThI-MarucTpaHThl IPOBOASAT MOUCKOBYIO pabOTy U M3Y4alOT HOBBIE JOKYMEHTHI 110
HOPMAaTHUBHO-TIPAaBOBOMY O0OECIIEUCHUIO Pa3BUTHs HAaHOTEXHONOTH B Poccuiickoii deneparum,
KOPPEKTUPOBKE ITUIAHOB Pa3BUTUS HAHOUHIYCTPUHU B COOTBETCTBUU C TEKYIIEH CUTYaLlUEH.

OOyuvaromuecst CIeAsT PETYISIPHO 3a U3MEHEHUSMHU MPHOPUTETOB B OpraHU3aluU U
MIPOBEJICHUH, HAYYHBIX MCCIICOBAaHUI B 00JIACTH HAHOTEXHOJOTHH, MPOABMKEHHS Poccuiickux
CTaH/IapTOB Ha MEXIYHAPOAHOM ypoBHE. CTyneHTaM He0OX0IUMO yIeTUTh BHUMaHUE BOIIPOCaM
yCUJICHUS CBSI3U 00pa3oBaHUsl, HAyKH U Ou3Heca B chepe HAHOTEXHOJIOTHH, B TOM YHCIIE BOIIPOCY
MOJTOTOBKU KaJIpOB B 3TOM 00JIACTH.

5.2. IlpomeskyTOUHAs aTTeCTALMS
N3yuyenne aucuuniuasl «KopmyckymsipHO-30H10Basi HaHOTEXHOJIOTHS» 3aKaHYMBAETCS
3aueToM. [IpuMepHbIii nepedeHs Bonpocos (rposepsiemble komnereHuuu: 11K-3, I11K-4) k 3auery:
1. ®usnueckue OCHOBBI TEXHOJIOTHH (POKYCHPOBAHHBIX HOHHBIX ITYYKOB.
2. [lpunHnmn aeicTBUS U anmnaparypHoe obdecrneuenue npudopos ans peanusanuu OUII-
TEXHOJIOTHUM.
3. ®u3nyecKkue OCHOBBI AaTOMHO-CHIIOBOM MUKpockonuu (ACM)
4. AnnaparypHoe obecnieuenne ACM
5. Tunsl 30HA0B aTOM -CHUJIIOBOI'O0 MUKPOCKOIIA, X T€OMETPUs, OCHOBHbIE (PU3MUECKHE CBONCTBA
U TIapaMeTphl.
. Knnaccugukanus Meronuk aTOMHO-CHIIOBOH MHKPOCKOITHH.
. Bexropnas, pactpoBas surorpadusi.

0 3 N

. OCHOBBI CHJIOBOH TUTOTpaduu.

9. IlepbeBast HaHOIAUTOTpaPHUsL.

10. MonekyasipHOe U aTOMapHOE MaHUITyJIUPOBaHHUE.

11. [IpuHumn nefcTBud U PU3NUECKUE OCHOBBI pa0OThI CKAHUPYIOIIETO TYHHEIBHOTO
mukpockomna (CTM).

12. OcHoBHble pexkuMbl CTM u axkTopsl, BIMSIOMINE HA pa3pelIeHHe METO/1a.

13. Ananu3z noBepxHocTHBIX (a3 B CTM.

14. Cnextpockonus aacopOupoBanHbix yactull B CTM.

15. Meroab! uccnea0BaHus SHEPTeTHUECKOro CIeKTpa nonxynpoBoaHukoB B CTM u JITC
(JIoKaJbHAs TYHHEJbHAS CIIEKTPOCKOIIHS).

16. KonTakTHOE popMUpOBaHNE HaHOPEIbe(a MTOBEPXHOCTH.

17. beckoHTakTHOE (pOpPMUPOBaHNE HaHOPEIbe(a MOBEPXHOCTH.

18. JlokanbpHast «r1yOMHHAs» MOJU(PHUKALMS TOJYTPOBOIHUKOBBIX MOITI0KEK B MUKPOCKOIIE

19. OOu1as xoHuenuus TexHoioruueckux onepauuit CTM B KUAKOCTAX U ra3ax.

20. DEeKTPOCTUMYIMPOBAHHAS MUTPAIIUS HAa TOBEPXHOCTSIX TOJIUMEPOB.

21.Nonno-nyueBoe tpasnenue (UJIT).

22 .PanuxansHoe TpaBnenue (PT).

23.ITna3zmennoe tpasnenue (I1T).

24 PanmaliiOHHO-CTUMYJIMPOBAHHOE TPABIICHHE.

25.MexaHnyeckast MOIM(UKAIMS TOBEPXHOCTH € IIOMOIIbIO0 aTOMHO-CHIIOBOT'O MUKPOCKOIIA.

26.I1loneBoe nucnapenue.

27.Dip-pen nurorpadusi.

28.Hanonurorpadus MeTOAOM JTOKATLHOTO aHOTHOTO OKUCIICHUS.
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29.0OCHOBHBIE HAMPABJIECHUA CO3JaHUs YCTPONCTB HAHOAJIEKTPOHUKH C TTOMOIIBIO JIOKAIBHOTO
AQHOJITHOTO OKHCJICHUS.

30.Ckanupyroliasi aTOMHO-CUJIOBasi MUKPOCKOIIKS: OCHOBBI METO/1a, annapaTHasi peajnu3alus
PEXKUMBI CKAHUPOBAHUS, OOBEKTHI U ITapaMeTPbl U3MEPEHHUS.

31.Ckanupyroniasi TyHHEJIbHass MUKPOCKOITUS : OCHOBBI METO/1a, allliapaTHasi peain3aius
PEKUMBI CKAHUPOBAHUS, OOBbEKTHI U TapaMETPbl U3MEPEHUS U pa3pelICHue.

32.Ckanupymomas 3IeKTPOHHO-PACTPOBAsk MUKPOCKOII : OCHOBBI METO/Ia, allllapaTHast
peanu3anys peKUMbl CKAaHUPOBAaHUS, OObEKTHI U ITapaMeTPbl U3MEPEHUS U Pa3pellIeHue.
33.1IpocBeunBaroias IEKTPOHHAsI MUKPOCKOIINSA : OCHOBBI METO/1a, allllapaTHas pealn3anus
PEXKHUMBI CKAHUPOBAHUS, OOBEKTHI U ITapaMeTPbl U3MEPEHUSI U pa3peLLEHUE.

34.MarauTHO-CUII0Bass MUKPOCKOII : OCHOBBI METO/1, allllapaTHas peaau3alus peKuMbl
CKaHHPOBAHMUsI, 0OBEKTHI U NTapaMETPhl U3MEPEHUS U pa3pelICHHUE.

35.®uznyeckne U PU3NKO-XMMUYECKHE OCHOBBI HAIIPABJICHHOTO M3MEHEHUS CBOMCTB U
XapaKTEePUCTUK HAHOOOBEKTOB, HAHOMATEPHAJIOB U HAHOCTPYKTYP.

36.Ponb noBepXHOCTU B (JOPMHUPOBAHUYU CBOMCTB HAHOOOBEKTOB U HAHOMATEPUAJIOB.

37.Xumuueckrue Moau(pUKalul HAHOOOBEKTOB U HAHOCUCTEM.

38.0nexTpoxuMuYecKre MeTo 1bl MO (UKAUN HAHOOOBEKTOB U HAHOCTPYKTYP.

39.MoHHO-1IJTa3MEHHbIE METO/1bl MOAU(PUKALMN HAHOMATEPUAJIOB U HAHOCTPYKTYP.

40.JTazepHbIe METOIBI MOTU(BHUKAIIIH MATEPHUAIIOB SJIEKTPOHUKH.

MeTtoauyeckue peKOMeHAAlMHU 110 MOATOTOBKeE M MPolelype OCYIecTBIeHHS
KOHTPOJISA BHINOJHEHUS

B coorBercTBUM OasIbHO-PEUTHMHIOBOM CHUCTEMOM aTTecTalluu CTYIEHTOB, KOTOpas
neicrByeT B KBI'Y onieHka yCcnemHocTy 0CBOEHUST IPOrpaMM I10 JUCLIUILUIMHAM OCYLIECTBIIAETCS
B XOJI€ TEKYyLIEero (B TOM 4Hcie PyOeKHOI0) KOHTPOJIs, a TAKXKE MPOMEKYTOUHOH (CECCHOHHOM)
arrectauMd. B Xxozme Tekymied arTecTanuu (BBIOJHEHHE WMHIMBHYadbHBIX KOHTPOJIBHBIX
3a/laHui, TECTUPOBAHNE, KOJUIOKBUYMBI U Jp.) POBOJUTCS KOHTPOJb YCBOEHHS IPOrPaMMHOIO
MaTepuaia Mo TeMam, pas3jiejiaM U COBOKYIHOCTH BOIIPOCOB IO AMCUUIUIMHE. Bo Bpems Takoi
aTTecTalllu MPenoaBaTellb OLEHUBAET B KAKOW Mepe 00ydaroImuics U3y4dmnil 3aliIaHiPOBAHHYIO
K [IPOBEPKE YacTh MIPOrPaMMBbI 110 JUCLHUIIIMHE U HACKOJIBKO JETAIbHO 3HAET IOCTAHOBKY 33/1a4u
(Bompoca), HaMEUeHHbIH IIJIaH pelIeHUs] TON 3a]]auu, BbIBOJ OCHOBHBIX COOTHOLIEHHH ((popmy,
YPaBHEHMI) 1 MOXET IIPOBOJIUTH UX aHAIIU3.

Ha 3auere npoepsieTcst copMHUPOBAHHOCTh 3HAHMHA MHTETPAJIbLHOIO XapakTepa IO
JUCLUIUINHE B IIEJIOM, BKJIIOYas BECh TEOPETHUYECKUN MaTepuall, BOIPOCHI, BBIHECEHHBIE Ha
CaMOCTOSITEJIBHOE U3YYEHHE, U NMPAKTUYECKHE 3HAHUSA, NOJYyYEHHBIE B XOJE NPAKTHUECKUX U
7a00paTOPHBIX 3aHATUNA. B 3TOH CBs3W, CTyAEHTY peKOMEHAyeTCsl 3apaHee O3HAKOMHTHCS C
MIEpPEYHEM BOIIPOCOB K 3a4eTy (HE MEHee YeM 3a JBE€ HeJIeJH /10 €ro MPOBEACHUS) U TIOCETUTh BCE
KOHCYJIbTAllMOHHBIE MEPONPUSTHS, B COOTBETCTBUU C Yy4eOHbIM pacnucanueM. [loaroroska
oOyuJarolerocst K 3a4eTy BKJIIOUaeT TPH dTara:

- caMOCTOATeNbHas paboTa B TEUEHUE CEMECTPa;

- HEMIOCPECTBEHHAsI IOATOTOBKA B JIHU, MPEIIECTBYIOIINE 3aUETy 10 TEMaM Kypca;

- IOATOTOBKA K OTBETY Ha BOIPOCHI BO BPEMs 3aueTa.

[Ipu moAroroBke IeIecoo0pa3sHO HCHOIB30BATh OOYYAIOIIMMCS MaTepuaibl JIEKIHH,
yu4eOHO-METOINYECKHE KOMILUIEKChI, HOPMAaTUBHbIE JOKYMEHThI, OCHOBHYIO U JIONOJHUTEIbHYIO

JUTEPATYPY.
Ha 3ager BbiHOCHTCS MaTepuand B o0beMe, MPEeIyCMOTPEHHOM paboueil mporpammoit
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y4eOHON JUCITUTUIMHBI 32 CEMECTP. 3a4eT MPOBOAATCS B yCTHOU (hopme.

Ilepen  mpoBeneHueM  aTTeCTallUM  BEAYIIMH  MPENOJABaTEb  COCTaBIISIET
9K3aMeHalMOHHbIe OmneTsl. POpMyYIHPOBKA TEOPETUUYECKUX BOIPOCOB B OMJIETaX COBIAAAET C
(GopMyIHpPOBKON IepeyHs BOIPOCOB, JOBEIACHHBIX JIO CBEACHUS OOYYaIONIMXCS HaKaHyHE
arrectannu. CoJlep)kaHue BOIMPOCOB OJHOTO OHMIIETa OTHOCHTCA K PazIUYHBIM pasjeiam
IPOrPaMMBI € TEM, YTOOBI 00JIee MOJTHO OXBATUTH MaTepual y4eOHOU JUCIUIUINHBL.

B ayautopumu, riae npoBOAUTCS YCTHBIH OMPOC, NOJKHO OJHOBPEMEHHO HAXOAUTHCSA HE
OoJjiee IIECTH CTYIEHTOB Ha OJIHOTO MperojaBaTess, IpUHUMAarolero 3ader. Ha moaroroBky
oTBeTa Ha OuseT Ha OTBOAUTCS 40 MUHYT.

OCHOBOII /11 ONpeAETCHUsI OLEHKH CIY)KUT YPOBEHb YCBOCHHS OOYYarOIIUMHCS
MaTepuana, MPeIyCMOTPEHHOro naHHOW paboueil mporpammoii. K 3adery momyckaroTcs
CTYZAEHTHI, HaOpaBuire 36 u 6osiee 6aJIIOB IO UTOTAaM TeKyIero Koutposs. CTyneHt, HabpaBUIMi
Oonee 61 OGamra B XOA€ TEKYIIErOo KOHTPOJIS, CUUTACTCS ATTECTOBAHHBIM 0€3 MPOXOKICHUS
npoueaypsl arrectanuu (0e3 cnayu 3a4era). B mpoTuBHOM ciyyae (eciu KOJTHUeCcTBO HaOpaHHBIX
0aJIoB MO pe3yabTaTaM TEKYIIET0 KOHTPOJISI HAXOAUTCS Mexay 36 u 61) cTyneHT 00si3aH MPOUTH
npoueaypy arrecrauuu. [lpu stom:

«3auTeH0» BBICTaBIAETCA OOydaroleMycs, MPOJEMOHCTPUPOBABIIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE MPAaBUJIBHOE 3HAHUE IMPOrPAaMMHOIO MaTepuaja U H3JI0XKHUBIIEMY
OTBET JIOTUYHO, I'PaMOTHO, YOEIUTENbHO, TOTOBOIO K JajbHEilieMy NIpoecCHOHAaIbHOMY
coBepuIieHCcTBOBaHUIO. [Ipu oTBeTe 0Oyuaroluiicss MOXKET JOMYCTUTh HEKOTOpPbIE HETOYHOCTH,
HerpyOble OLIMOKH, 3aTPYJIHATHCS B CAMOCTOSITEIbHOM H3JI0KEHUU Marepualia, HO IPaBUIIBHO
OTBeUaTh Ha 3a/laBaéMble €My BONPOCHL, B pPe3yJdbTaTe HABOMAILIUX BOMPOCOB C IMOMOIIbIO
MpenoaaBaTess UCIPABIATh JOMYIIEHHbIE OIIUOKH U HETOYHOCTH.

«He 3a4uTeH0» MOXET OBITH BBHICTABJICHO 00ydYaroIieMycs, OOHApY>KUBILIEMY HEMOIHOE,
HEOCO3HAHHOE 3HaHHe Y4yeOHO-NPOrpaMMHOI0 Marepuana, JOMYCKalolleMy rpyOble OIIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIbHO M3JI0KHUTh OTBET HA BONPOC, OTBEYAIOLIEMY HENPaBUIBHO WIIH
HE JIalollleMy OTBET Ha 3aJJaHHbIe BOIPOCHL. J[eMOHCTpUpPYyEMBbIi ypOBEHb 3HAHUI HE MOXKET OBITh
MPU3HAH JIOCTATOYHBIM JIJIsl MPOPECCHOHATBHON AEITEIbHOCTH.

6. MeToauyeckue MaTepuaJibl, ONpee/siioliue npoue1ypbl OLeHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeSITeIbHOCTH

@opMBI TEKYILIETO U MPOMEKYTOYHOTO KOHTPOJISI 3HAHUH CTYAEHTOB IO JUCLUUILIMHE
OTIPECNAIOTCS B COOTBETCTBHM C YYE€OHBIM IUIAHOM OO0pa3oBaTelbHOW MPOrpaMMbl U B
COOTBETCTBUU C JeHcTByOmUM [lojoxkeHneM o OalIbHO-PEHTHHIOBONM CHCTEME OIEHKU
ycneBaeMmocTu ctyneHToB KbI'Y.

Ot obyuaromuxcs TpeOyercs MoceuieHNe 3aHsITHI U 3HAKOMCTBO C PEKOMEHI0BaHHOMU
nuteparypoir. [lpu arrecranum OOy4YarOMUXCS OIEHWBAETCS KAa4eCTBO PAOOTHI HA 3aHATHUSIX
(yMeHue BECTH JAUCKYCCHUIO, CIOCOOHOCTh YETKO U EMKO (DOPMYIMPOBATH CBOU MBICIIH), YPOBEHb
MOATOTOBKU K CAaMOCTOATENIbHON JI€ATeIbHOCTH, KAU€CTBO BBHINIOJIHEHUS 3a1aHUi (ITpe3eHTalui,
JOKJIaJIOB, BBITIOTHEHUE MPAKTUYECKUX PadOT H JIp.).
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Pe3yabTaThbl 0CBOCHUA Y4eOHOM IMCHUILINHBI, NOAJIeKAIIME POBEPKe

Tabnuna 9
]
5 ®opMy.THpPOBKA ILnanupyemble pe3yJbTaThl 00yYeHHs Bun
S | KoMIeTeHIHH U3 (moxa3aTeJiM JOCTHKEHHS 32JaHHOI 0 OLICHOYHOI'0
S ®I'oC BO YPOBHSI OCBOCHHSI KOMIIeTeHLM) MarepHaJia
IIK-3.Cnocoben K-3.1.3 Bompocsr K
BBINOJIHATE  PabOTHI ~o-1.3HACT IIPHHIMIL yHeTa BHIOB 1 KOJUIOKBUYMY,
o 00BEMOB MPOU3BOJCTBEHHBIX paObOT GaHK TECTOBEIX
TEXHOJOTUIECKOM IK-3.2. Ymeer OCYIICCTBIIATh 3aaHui,
OATOTOBKE periiaMeHTHOe 00cy>)KMBaHUE 3a/laHunsA 2t
POU3BOJICTBA 0GOPYLOBAHHS. BOTIPOCHI K
o | MaTCpHAIoB Y| MIK-3.3.Bnaseer  HaBbikaMu  HacTpoiiku | MPAKTHICCKIM
4 | MSACHHH BBICOKOTEXHOJIOTMYECKOr0 060pyaoBaHus B | SorAHAM,
§ JICKTPOHHOU COOTBETCTBUH C IPABUJIAMUA HACTPOIKHU BOTIPOCEL K
S | TEXHUKH sauery;
S
= | [IK-4.CriocoGen IIK-4.1.3naet METOJINYECKYIO 0a3y Bomnpocel K
3 i KOJIJIOKBH
2 | opranmzosats U3MEPEHUH 11apaMeTPOB TEXHOJOIHYECKUX ymy,
S IpPOIECCOB M TECTHMPOBAHHME IPOAYKTA 0aHK  TeCTOBBIX
& METPOJIOTHYECKOTO saNaHHil
b
obecrnieueHus TIPOM3BOJCTBA 3a1aHus "
HPOU3BONCTBA IIK-4.2.YMeeT oCyLecTBIATh NPOBEPKY, BOIPOCHI «
MATEPHATIOB 4 | HACTPOHKY M KannOpOBKY 3JIEKTPOHHOM NPaKTHYECKIM
waenmii U3MEpUTENIBHOM anmnapaTypbl 3aHATHAM,
. -4.3. BOIIPOCHI K
EKTPOHHOIH IIK-4.3.Binageer HaBBIKAMHA p
METPOJIOTHIECKOTO COIIPOBOKICHHUS | 3a4ETY;
TEXHUKA
TEXHOJIOTUYECKUX MPOLIECCOB U SKCIUTyaTalluu

7. Y4ebHo-MeToAMUYeCKOe obecneyeHue TUCIMIIMHBI (MOTyJIs1)
7.1. OcHoBHas1 JqUTEpaTypa

Mapteinenko HO.B. [lnazmenHass HaHOTEXHOJIOTHS [DJIEKTPOHHBIA pecypc]: ydeOHoe
nocobue/ 10.B. Mapteinenko, A.A. CkoBopoja. DJIEKTPOHHbBIE TEKCTOBbIE JaHHBIE. —
M.:PY]JIH, 2010.-112 c. 978-5-209-03528-2. - 3BC «IPRbooks»
B.JI.MuponoB, OcHOBBI cKaHupyoliel 30HA0BoNH Mukpockonuu, M., Texnocdepa, 2004
9bC «IPRbooks»
KysnenoB I'.J[. DnroHHas TEXHOJIOTUS B MHUKPO- U HaHO MHIYCTPUU. Y CKOPEHHBIE HOHbI
[DnexTponnsIil pecypce]: yuebnoe nocodue / I'.Jl. Ky3zneros, A.P. Kymxos, A.A. CeprueHko,
H.A. XapnamoB. — DneKTpoHHbIE TEKCTOBBIE NanHbie. — M.: U3n. Jlom MUCuC, 2012.- 128
c. —978-5-87623-556-5.— ObC «IPRbooks»
Manos M.E. na3zepHble TEXHOJOTMM B 3JIEKTPOHHOM MAIIMHOCTPOCHHH [DIEKTPOHHBIN
pecypc]: yuebnoe mocobue/ M.E. Manos, M.H. IlluranoB. - DJeKTpOHHBIE TEKCTOBHIE
nanaeie. — M.: MI'TY umenu H.3. baymana, 2008.-24 ¢. -2227-8397.- 3BC «IPRbooks»

7.2 JlonoiHMTE/IbHAS JIUTEPATYpa
AnprynoB lO.K., T'apunpin A.I'. JlazepHble MHUKpPOTEXHOJOTMM M HUX IPUMEHEHHE B
anexktponuke. —M.: Paano u cBs3b, 2001.- 632 c.
['puropsiaiy A.I'., [lHuranos W.H., MuctopoB A.W. TexHonoruueckue nporecchl jJazepHon
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06pabotku. —M.: MI'TY umenu H.D. baymana, 2008.- 664c.

Bennuk O.I'., T'opun FO.H., TlomoB B.®. KopmyckymnspHo-poroHHass TexHomorus. —M.:
Bricmiag mkona, 1984. — 240 c.

l'aes J[.C. Marepuanbl ¥ KOMIIOHEHTHI HAHOIEKTPOHUKHU. JlabopaTOpHBI MpaKTUKYM
[Tekcr]: yuebnoe mocodue/ JI.C. T'aeB, B.A. Ilanuenko, P.II. Temes. — Hampunk: KBI'Y.

2017.-96 c.

3eopeB .M. ®usnueckrue OCHOBBI KPEMHHEBON HAHOXJIEKTPOHUKU Y4eOHOE mocooue s
By30B. M.: BUHOM. Jla6oparopus 3nanwmii, 2015.— 241 c.— 3bC «IPRbooks»

HanoTtexHosorun B MOJIYNPOBOJAHUKOBOM 3iekTponuke/ OTB. Pemaktop A.JI. AceeB. —
Hoocubupck: NM3n-8o CO PAH, 2004. — 368 c.
Vaiircaiine x., Ditrnep ., Auaepc P. u qp. HanotexHosorus B 6iuxkaiiiem 1eCITHICTUH.

IIporuos

HAIPABJIECHUSA

uccnenoanmii./ Iloxg pen.

I1. AmuBucaroca. Ilep. ¢ anri. — M.: Mup, 2002. — 292 c.
CnpaBouno-un@opmairontas cuctema « KOHCYIbTaHT-IITIOC)
CnpaBouHo-uH(opmalronHas cucrema «l apanr»

M.K.Poxko,

B ToM uncne COBPCMCHHLIC HpO(i)eCCI/IOHaJ'IBHBIe 0asbl JaHHBIX

P.C.Yuimpsimca wu

Ne HaumenoBanue
- /;1 3JIEKTPOHHOT O Kparkas xapakrepucTuka Anpec caiita | YciaoBus qocryna
pecypca
ONEeKTPOHHBIE BEPCUH 885898 monHbIX ABTOPU30BaHHbIi1
TEKCTOB JUCCEPTAllMi ¥ aBTOpedepaTroB U3 http:/www.dis | nocTym -
1 OB PI'b donma Poccuiickoit FOCYIAPCTBEHHOM | ¢ 1] 1y GUOIHOTEKH (k.
OUOIMOTEKH - 112-113)
«Web of ABTOpUTETHAS TMOATEMATHYECKAs | |
. pedepaTrBHO-OHOIMOTpaduyecKast p | DERLWWW.ISI Hoctyn mo  IP-
2 Science» .. | knowledge.co
(WOS) HayKoMeTpHueckasi 0a3a JaHHBIX, B KOTOPOH .y aagpecam KBI'Y
HMHACKCUPYIOTCS 0KOJI0 12,5 THIC. XKYypHAJIOB —
Sciverse PedepaTuBHas u ananuTudeckas 6a3a JNaHHBIX,
Scopus coJiepKanas 21.000 PEIEeH3NPYEMBIX
3 m3aareaberBa | okypHanos; 100.000 kuur; 370 kHwkHBIA cepuit | http:/www.sc | Joctym mo  IP-
«DJIb3eBUP. (mpomoykarommxcst  W3gaHWi); 6,8  MIH. | opus.com anpecam KbI'Y
Hayka u JIOKJIJIOB U3 TPY/JI0B KOH(EPEHIINH
TeXHOJOTHI»
DNeKTpOHHAs oubnmoreka HAYYIHBIX
MyOJIMKAIMKA - TMOJHOTEKCTOBBIE BEPCHUH OKOJIO
Hayunas 4000 wunHOCcTpanHBIX M 3900 oOTe4eCTBEHHBIX
4 JIeKTPOHHAN | HAYyYHBIX XYpHaJIOB, pedepatsl myonukanuit 20 | http://elibrary. TosHeIii tocTyn
ouobaMoTeKa THICSIY KYPHAJIOB, a Takxke omucanus 1,5 MuH. | ru
(H9B PO®H) | 3apyOexHbIX U poccuiickux auccepraruii. 2800
POCCHICKHMX JKypHaJOB Ha 0e3BO3ME3qHOMN
OCHOBE
Hanumonansnas MHPOPMALMOHHO- ABTOPH30BaHHBIN
aHAJIMTHYECKas CHUCTEMa, aKKyMYJIHpYIomas nocryn. Ilo3Bonser
Oosiee 6 MHIUTHOHOB MyOJMKALMH POCCHHCKHUX JIOTIOJTHSATD u
Baza nannbIX .
5 Science Index | 2BTOPOB, @  TaKke nHpopMannIo 06“ ux | http://elibrary. | yTouHsTH CBeIEHUS
mutupoBannn w3 Oonee 4500 poccumiickux | ru 0 Ty OJIMKaNsIX
(PAHLL)
JKypHAaJIOB. YYEHBIX KBI'Y,
HMEIOIINXCS B
PUHI]
HanunonanbHasi | OObeIMHEHHBIN MEKTPOHHBIN KaTajor (poHI0B Hocrym c
6 JIEKTPOHHAST | POCCHHCKUX OMOIHMOTEK, comeprkamuii 4 331 542 https://sa6.pd 3NEKTPOHHOTO
onduMoTeKa ANIEKTPOHHBIX JOKYMEHTOB 00pa30BaTEILHOTO U — YUTATLHOTO  3aja
PI'b o6ubmuoreku KbI'Y
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HAy4YHOTO XapakTepa MO Pa3jIMYHBIM OTPaCISIM
3HAHUH

7.3. llepuoguyveckne u3IaHus
1. Hano- u MukpocucremMHasi TexHuka (;kypHa)
2. MuxposneKkTpoHuKa (3KypHa)
3. ®u3MKa U TEXHOJIOTHS MOJIYIIPOBOIHUKOB (>KypHa)
4. dusuka TBEpOTO TeNa (KypHam)
5. IloBepxHOCTh (>KypHam)
6. XKypHai sKcriepuMeHTaIbHON U TEOPETUYECKON (PU3UKH (KypHAI)

7.4 UnTepHeT-pecypcehl
1. http://archive.neicon.ru — MOJTHOTEKCTOBBIE ApXUBHI 3apyOEIKHBIX KYPHAIIOB
2. http://www.nano-portal.ru - caliT O pa3BUTUU W BHEAPECHUU HAHOTEXHOJIOTUW B
MIPOU3BOJICTBO
3. http://techlibrary.ru/ - Texauueckas 6ubIuoTEeKa

4. http://www.en.edu.ru/catalogue/ - 00pa3zoBaTeNbHbII OPTAI

5. http://www.portalnano.ru/read/databases — 6a3a nanHbix denepasbHOr0 MHTEPHET-

noprana «HaHOTeXHOIOTUU U HAHOMATEePUAITBI»
6. http://www.frbr.ru - MmaTepuanbl M0 HAHOTEXHOJIOTUAM
7. http://lib.kbsu.ru — oudnuoreka KbI'Y
8. http://www.nanonewsnet.ru — caiT 0 HaHOTeXHOJOTrusIX B Poccunu
9. http://www.nanodigest.ru — UHTEpHET-)KypHaJl O HAHOTEXHOJIOTUX
10. http://www.nanometer.ru — CaiT HaHOTEXHOJIOTMYECKOro ob1ecTsa Poccun

7.5. MeToanyecKkue yKa3aHusl M0 MPOBEIEHHI0 y4eOHbIX 3aHATHII M OPraHu3aluu
CaMOCTOSAITeIbHOM PadoThI CTYAeHTA.

MeTtoauyeckue peKOMeHAAlMU K YTEHHIO JIEKIUIA.

Metoanyeckre peKOMEeHIalui O0IIEro XapakTepa IO MPOBEACHUIO YYeOHBIX 3aHATUN U
OpraHu3alui CaMOCTOATENbHOM paboThI CTYIEHTOB 1I0CTATOYHO XOPOIIO pa3paboTaHbl MHOTMMU
OTEYECTBEHHBIMH M 3apyOeXHBIMH aBTOpPaMH, B TOM YHCJIE C YYETOM KOMIETEHTHOCTHOI'O
NOJX0/1a MPH OpraHu3alMKu 00pa3oBaTENbHOTO MPOIECCa, OCHOBAHHOTO HA JIEATEIIbHOCTHOU
MOJIEJIM TOATOTOBKM BBINYCKHMKA By3a. XapaKTepHOM 0COOEHHOCTHIO peanuzanuu
JeSITEIbHOCTHON MapaAurMbl oOpa3oBaHMsl SBISETCS YMEHbBIIEHUE TPYIOEMKOCTU ayIUTOPHOMN
paboThl M COOTBETCTBYIOIIEE MOBBIIIEHUS TPYAOEMKOCTH CaMOCTOSITEIHHON paboThl. Paboumii
yueOHBIA TIUIaH  JUIS OakanaBpoB IO HAIpPaBJICHUIO TMOATOTOBKU «DJIEKTPOHUKA H
HaHoanekTpoHukay B KBI'Y, npexycmarpuBaer 00beM KOHTaKTHOM paboTel mpumepHo 47% ot
oOmiell TpyJOEMKOCTH AUCHUIUIMHapHOW moarotoBku. [lo mucuumimbe «KopmyckyssipHo-
30HJ0Basi HAHOTEXHOJIOTH» 3TOT MTOKA3aTeNb BbIIEPKUBAETCA. B TaKMX yCIOBUSAX UMEET MECTO
MOBBIIIIEHUE POJIH, 3HAYUMOCTU U 00bEMOB CaMOCTOATEIBHON pabOTHI CTY/IEHTOB, IPU U3yYEHUU
JAHHOW TUCHUIUIMHBL. B TO ke Bpemsi ydeOHas (KOHTakTHasi) paboTa, MO-MpeKHEMY, TOJIKHA,
0€3yCIIOBHO, BBITIOJIHATH CHCTEMOOOPA3YIONIYIO0 POJIb, 0OECTIeUnBasi PETYISIPHOCTh M IEIEBYIO
HaIpPaBJIEHHOCTh 00pa30BaTENbHON NEATEIBHOCTH 110 JAHHOMN JAHUCHUIUIMHE.

OcHoBHbIMU (hOpMaMU OpraHU3aLMU Y4eOHBIX (ayIUTOPHBIX)3aHATHH MO JUCIUILINHE
«KopryckynspHO-30H10Basi HAHOTEXHOJIOT U SABIIAIOTCS JIEKIMH U JJaOOpaTOPHbIE 3aHSTHUS.

21


http://archive.neicon.ru/
http://www.nano-portal.ru/
http://techlibrary.ru/
http://www.en.edu.ru/catalogue/
http://www.portalnano.ru/read/databases
http://www.frbr.ru/
http://lib.kbsu.ru/
http://www.nanonewsnet.ru/
http://www.nanodigest.ru/
http://www.nanometer.ru/

IIpu moAroToBKe JEKUMOHHBIX 3aHATHH MpenojaBareib AOIDKEH ONPENEIUTh LEIH U
3aJaun JIEKIMK, pa3paboTarh IUIaH MPOBEACHUS JICKLHUH, OCYHIIECTBUTh TOJO0p JIUTEPATypHI
(03HAKOMJICHHE C TEPUOJUYECKUMHU H3JaHUSMH II0 TeMe JIEKIHH), 0TOOp HEoOXOIUMOro M
JIOCTaTOYHOTO 10 COACP KaHHIO yueOHOro marepuana. JIekTop ompenesnser MeToAsl, IPHEMbI U
CpEICTBA NOJJECPKAHUS HHTEpEca, BHUMAHUS, CTUMYJIMPOBAHUS TBOPYECKOTO  MBIIUICHUS
CTYZCHTOB.

Jlekuust 1OJKHA BKJIFOYATh B KAYECTBE HTANOB (OPMYJIUPOBKY TEMBI JIGKLIUH, IEpEYEeHb
BOIIPOCOB, HM3JI0KEHHWE BBOJHOW YAcTH, OCHOBHOM 4YacTH, KpaTKHE BBIBOJBI IO KaXJIOMY
pPacCMOTPEHHOMY BOIIPOCY M PEKOMEHIALMU JIMTEPaTYPHbIX HCTOYHUKOB I10 M3JIaraeMbIM
BonpocaMm. Ecim  ouepenHoe 3aHATHE SBISETCS IMPOJOJDKEHHUEM  MPEAbIAyLIEH JEeKLuH,
11e71ecO00pa3sHO  KpaTKo COPMYIHPOBATh IOJIYYEHHBIE pPaHEE Pe3yNbTaTbl, HEOOXOAUMBIE JUIS
NIOHMMAHHUS M YCBOEHUSI HM3Yy4aeMBbIX BOIIPOCOB. B 3aKiIOUMTENBHON YACTH JIEKLUH KEIATEIBHO
0000mMTh Hambosee BaXKHBIE U CYHIECTBEHHBIE MOMEHTHI JICKIIH, CJEJIATh BBIBOJBI, a TAKKE
chopMyIHpOBATH 3a/1a4u JUIsl CAMOCTOSITENIbHOW paboThI CTYJEHTOB U yKa3aThb PEKOMEHIyEMYIO
auteparypy. LlenecooOpa3Ho Takke BBIIEIMTH BpeMs A OTBETAa Ha BONPOCHI CTYAEHTaM U
BO3MOYKHYIO IUCKYCCHIO IO U3JIOKEHHOMY MaTepHaly Ha JEKIHH.

ConeprkaHue JEKIHUU 110 JaHHON AUCLUIUIMHE JODKHO COOTBETCTBOBATh TUAAKTUYECKUM
IOPUHIUIAM, KOTOpble OOECIEeYMBAIOT COOTBETCTBUE M3JIara€éMOro MaTepuajla Hay4dHo-
METOJUYECKMM OCHOBaM I1€JarorMueckoil AesTenbHOCTH. (OCHOBHBIMM M3 HHUX SIBJISIOTCS
LEJIOCTHOCTh, HAYYHOCTh, JOCTYIHOCTb, CACTEMAaTUYHOCTh M HATJISITHOCTD.

D¢ heKTUBHOCTH NEKIINH MOXKET ObITh TOBBIIIEHA 33 CYET PAITMOHATBHOTO UCTIOIB30BaHUS
TEXHUYECKHUX CpeacTB. KOMIIJIEKTBI TEXHHUYECKUX CPEJICTB HEOOXOIMMO TOTOBUTH K KaXIOi
JIEKIMY 320JIarOBPEMEHHO, HE NIeperpyxas UMHU ayJIUuTOPHIO.

CymecTByeT KinaccupuKalus JEKUUil Mo THUIIaM U METO/aM UX NpPOBEJeHUs (BBOJHAS,
YCTAHOBOYHAs, MpPOrpaMMHasi, 0030pHas, uUToroBas u 1p.). Ilpum H310)KEeHUU HPOTrPaMMHOIO
MaTepuaiga IO JAHHOM IUCUUIUIMHE HA JIEKIMSIX PEKOMEHAYETCS HIMPOKOE HCIOJIb30BaHUE
CpeacTB UH(POpPMaIMOHHO-KOMMYHUKaMOHHbIX TexHosornun (MKT) u ayamo-BUIEOTEXHUKH.
[TonroroBka BUAEO — JIEKIMU COCTOUT B NMEPEKOJUPOBAHUU, NMEPEKOHCTPYUPOBAHUU yUEOHON
MH(pOpMaLMHU 110 TEME B BU3YaJIbHYIO (GOPMY Ui NPEIbIBICHUS CTYACHTAM Yepe3 TEXHUUECKHe
CpelCcTBa OOYyUEHUS WM CXEMBbI, PUCYHKH, YEPTEKHU.

MeToanyeckue peKOMeHIAUM 110 MOAT0TOBKE K NPAKTUYECKUM 3aHATHAM

IIpakTuyeckue (ceMHHApCKHUE) 3aHATHA — COCTaBHas 4YacThb Yy4eOHOro Ipolecca,
rpynmnoBast (GopMa 3aHATHI NpPU AaKTHUBHOM Y4YacTHM CTYJIeHTOB. [IpakTuueckue 3aHATHA
CIOCOOCTBYIOT YIIyOJIGHHOMY HW3y4Y€HUIO HauOoJiee CJIOXKHBIX MpoOJeM HayKH M CIyXKaT
OCHOBHOI (OpMOIl TOJBEAEHHUS] MTOIOB CAMOCTOATENbHOW paboThl oOydwarommxcs. Llembio
NPAKTUYECKUX 3aHATHH sBIseTcs yrayOJeHHe U 3aKkperuieHHe TEeOpeTUYEeCKUX 3HaHUM,
MOJTYYCHHBIX 00yYarOIIUMUCS Ha JEKIHSIX U B TPOIIECCE CAMOCTOSTEIHLHOTO U3YUSHHS YIeOHOTO
marepHana, a, cjae0BaTeIbHO, (OPMUPOBAaHUE Y HUX ONPEAETICHHBIX YMEHUI U HABBIKOB.

B xo0/1e MOATrOTOBKM K CEMUHAPCKOMY 3aHATHIO HEOOXOIMMO ITPOYUTATh KOHCIIEKT JIEKIINH,
U3YYUTh OCHOBHYIO JIUTEPATypPy, O3HAKOMHUTHCS C JONOJIHHUTEIBHOH JUTEpaTypoi, BHIMOJIHUTH
BBIJJaHHBIC TIpenojaBaTeieM IpakTHUecKue 3aaanus. Ilpu 3TOM yuecTb peKOMeHIaluu
npenoaBaresns u TpeOoBaHus MporpaMmbl. [[opabaTeiBaTh CBOW KOHCTIEKT JICKIIMH, JIeJias B HEM
COOTBETCTBYIOIINE 3aIACH U3 TUTEPATYPHI.
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XenarenbHo MpH MOATOTOBKE K MPAKTUUYECKUM 3aHATHUSAM MO JUCLUILTUHE OJHOBPEMEHHO
MCII0JIb30BaTh HECKOJBKO HCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHBIE BOIIPOCHI.

Ha mpakTudecknx 3aHITHIX OOydYaroIIuecs ydarcs TPaMOTHO H3JIaraTh HPOOJIEMBI,
CBOOOHO BBICKA3bIBAaTh CBOM MBICTH M CYXKJIEHUS, pACCMATPUBAIOT CUTYAIIMH, CIOCOOCTBYIOIITNE
pa3BUTHIO TPOPECCHOHATBHONW KOMITeTeHTHOCTH. ClieayeT UMETh B BHUJY, YTO IMOJATOTOBKA K
MPAKTUYECKOMY 3aHITHIO 3aBUCUT OT (OpPMBI, MeCTa MPOBEICHHUS CEMHHAapa, KOHKPETHBIX
3aJlaHU U MIOPYYECHUH.

MeToanuyeckne peKOMEHIAIUM 110 OPraHU3AIUN CAMOCTOSITEIbHOH PadoThI

CaMocrosiTenpbHasi paboTa OOYYAIOIIUXCS - CHOCOO AaKTHBHOTO, IIEJICHANPABICHHOTO
nproOpeTeHus CTYJJCHTOM HOBBIX JJISl HETO 3HAHUN M yMEHUH 0e3 HeIOCPEeICTBEHHOTO YUaCTHs B
ATOM TIpoIlecca mpernoaaBarencii. [IoBBIIIEHHE POJIM CaMOCTOSTEIBHOW pabOThl 00YJArOIIUXCS
IPY IPOBEICHUH PA3INYHBIX BUAOB yUEOHBIX 3aHATUN MPEATIOIIATraeT:

- ONTHUMM3ALUIO0 METOJI0B 00y4eHUs!, BHEIPEHUE B YUEOHBIHM MPOLIeCC HOBBIX TEXHOJIOTHM
o0y4yeHMsl,  TOBBILIAIONIUX  IPOU3BOAMUTENBHOCTE  TpyAa  IpernojaBaTelis, aKTUBHOE
UCIIOJIb30BaHUE MH(POPMALMOHHBIX TEXHOJIOTUH, TO3BOJIIONIMX 00ydarouieMycsi B yA100HOe A
HEro BpeMsl OCBauBaTh y4eOHbIH MaTepHal;

- IIUPOKOE BHEAPEHUE KOMITbIOTEPU3UPOBAHHOIO TECTUPOBAHMS;

- COBEpIICHCTBOBAHHWE METOAMKHU IPOBENEHUS NMPAKTUK M HAYyYHO-HUCCIEI0BATEIIbCKON
paboThl 00ydarOMMXCsl, TOCKOJIBKY MMEHHO STH BUIBI Y4eOHOH paldoThl B NEpBYIO OYepenb
TOTOBSIT 00YYAIOMIUXCSI K CAMOCTOSATEIIEHOMY BBITTOJTHEHHIO MTPO(ECCHOHABHBIX 3a/1a4;

- MOJIEPHM3ALIMIO CUCTEMBI KYPCOBOTO U AMIIJIOMHOTI'O IPOSKTUPOBAHMSI, KOTOPask JOKHA
HOBBIIIATH POJIb CTYJIEHTA B HOJ00PE MaTepHasa, OUCKe MyTell peleHus 3a1ay.

CamocrosarenbHas paboTa NPUBOAUT CTYINEHTa K IIOJYYEHHIO HOBOIO 3HAHUS,
YIIOPSIOYCHHIO U YIITyOJIEHUIO HMEIOIIMXCSl 3HAaHUH, (POPMUPOBAHMIO Y HETO PO EeCCHOHATBHBIX
HaBBIKOB M yMeHU. CamMocTosTeNIbHAs paboTa BBIMOIHACT P (yHKIHIA:

- pa3BUBAIOIYIO;

- UH(OPMaLIMOHHO-00Y4a0IIlyIO;

- OPUEHTHPYIOUIYIO ¥ CTUMYJIHPYIOIIYIO;

- BOCTIMTHIBAIOIIYO;

- UCCIIEI0BATEBCKYIO.

B pamMkax kypca BBINOIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENbHOM padoThI:

1. TIpopaboTka yueOHOro Marepuaia o KOHCIEeKTaM, yueOHOM U Hay4HOH JTuTeparype,
METOAMYECKHM pPEKOMEHAALUsAM (Ui MOJArOTOBKM K JaOOpaTOPHBIM 3aHATUSM, TECTaM,
KOJUIOKBUYMaM U ITPOMEXYTOUHOM aTTecTalim);

2. PerynspHoe caMOTeCTUPOBAHHE U CAaMOIIPOBEPKA IO BOIIPOCAM Ha 3K3aMeH (3a4er);

3. CamocrosTenbHas NOUCKOBO-HUCCIEA0BATEIbCKAs paboTa M0 U3y4aeMoil TUCIUIUINHE
C HCIMOJNb30BaHUEM JIOOBIX BHJIOB HMCTOYHMKOB HH(popmanuu (B TOM UHCIE U HOBBIX
UH(POPMALIMOHHBIX TEXHOJIOTHH).

CryneHTaM peKOMEHJyeTCsl ¢ CaMOro Hadajga OCBOEHMsS Kypca paboTarh ¢ y4eOHBIM
MaTepHajoM M BONPOCAMHU K MIPOMEKYTOUHON aTTeCTallu B (popMe MOATOTOBKU K OUEPEAHOMY
71a00paTOPHOMY 3aHATUIO M KOJUIOKBUYMY. [IpH 3TOM akTyanu3upyroTcs UMEIoIecs 3HaHus, a
TaKk)Ke co3jaercs 0a3a AJii YCBOEHHS HOBOIO MaTepHalla, BO3HHUKAIOT BOIIPOCHI, OTBETHI Ha
KOTOpBIE CTYJEHT MOTy4YaeT Ha 3aHATUSX.
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IIpu ocBoeHMM Kypca CTyIEHT MOXKET IOJb30BAaThCS OMOIMOTEKOM By3a, KOTOpas B
NOJHOM Mepe o0ecreueHa COOTBETCTBYIOUICH JUTEpaTypoil. 3HAUMTENbHYIO IOMOIIb B
MOJFOTOBKE K OYEPETHOMY 3aHATHIO MOXET OKa3aTh KPaTKUN KOHCIEKT JEeKIUil. OH K€ MOXET
UCIIONIB30BaThCS U Ul 3aKpeIuleHuss HoBoro Marepuana. CamocrosrenbHas paboTa CTyIEHTOB
IpeyCMOTPEHA YUeOHBIM IUIAHOM M BBITIOJHSIETCS B 00s13aTenbHOM nopsiake. I1o HeoOxoaumocTu
CTYAEHT MOXET 00paIlaThcs 3a KOHCYIbTALUEH K MPENoAaBaTeNo.

JUis ycrnemHoN OpraHu3alliid CaMOCTOSITEIbHOM paOOThl BCEe AKTHBHEE NPHUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTeNIbHBIE pecypchl B ceTH VHTepHeT: CUCTeMbl TECTUPOBAHMS IO
pasinYHbIM  00JacTsAM, BHUPTYyaJbHbIE JIEKLMH, Ja0OpaTOpUM, MPH ITOM  I10JIb30BATEIIO
JIOCTAaTOYHO MMETh KOMIIBIOTEp M MOJKIOYeHHe K MHTepHeTy uis TOro, uyToOBlI CBSA3ATHCS C
IpenojaBaTesieM, pelliaTh BRIYUCINUTENbHBIC 33/1a4d U NOJdy4yaTh 3HaHus. Mcnonbs3oBanue cereit
YCUJIMBAET POJIb CAMOCTOSITENIFHOW pabOThl CTYy/AEHTa W TO3BOJISIET KapJUHAIBHBIM 00pa3zoM
U3MEHUTh METOAMKY mpernoaaBaHus. CTyIeHT MOXET IOoJy4yaTh BCE 3aJaHMsl U METOAMYECKUE
YKa3aHHs YEpe3 CEpBEp, YTO JAaeT €My BO3MOYKHOCTb IIPUBECTH B COOTBETCTBUE JINYHBIC
BO3MOXHOCTH C HEOOXOAMMBIMU JJIsi BBINOJHEHHsI paboT Tpypozarpatamu. CTyneHT HMeeT
BO3MOKHOCTb BBIIIOJHSATH Pa0OTy J0Ma UJIH B ayIUTOPHH.

Bbosbioe BocnuTaTenbHOe U 00pa30BaTENIbHOE 3HAUEHHE B CAMOCTOSITEIbHOM Y4eOHOM
TpYZJ€E CTyJEHTa UMEET CAaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXAA€T U MOJIEPKUBAET BHUMaHUE
U UHTEpPEC, MOBBIIIAET AKTUBHOCTh MaMATH U MBIIUIEHUS, [T03BOJISIET CTY/IEHTY CBOEBPEMEHHO
OOHapyX HUTb M YCTPAaHUTh JAOINYILIEHHbIE OIIMOKM W HENOCTaTKH, OOBEKTHBHO OINPEIEIUTh
YPOBEHb CBOMX 3HaHUH, IPAKTUYECKUX YMEHHM.
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8. MaTrepunajibHO-TeXHUYECKOe o0ecnedeHne TUCHUNINHBI

3a UHCTUTYTOM U Kadeapon 3aKperieHbl CIEHaIbHO 000pYAOBaHHBIC AyJUTOPUU IS
YTEeHUsI JICKIUN U TPOBEJCHUS MPAKTUUECKUX 3aHATUH C UCIOJIB30BAaHUEM CPE/ICTB COBPEMEHHBIX
uHpopmanmoHHbIX TexHoJoruid (aya. Ne 146, Ned418, Ne417). CtymeHTam oOecmiedrBaeTCs
JIOCTYII K pecypcaM TiiobanpHOUM cetn MHTepHeT. B xommbroTepHbix kimaccax (Ne319, Ne320),
3aKpeIyIeHHBIX 32 (aKyIbTeTOM U Kadeapoi, a Takxke B 6osee yeM 10 KOMIBIOTEPHBIX Kaccax
By3a M 4MTaJbHBIX 3ayax OuoOmmorekun KBI'Y, cTyneHThl MOryT CaMOCTOSITENIbHO B IOPSIKE
HOJTOTOBKH K OabHO-PEUTHHIOBBIM KOHTPOJIBHBIM MEPONIPUATHIM H3YYHTh COOTBETCTBYIOIINE
pa3elibl TUCUUIUIMH, OCYILIECTBUTH CAMOIIOATOTOBKY U IPONTH KOMIIBIOTEPHOE TECTUPOBAHUE.

CryneHTsl, H3yYarollMe [aHHYI [UCLHUIUIMHY, MOJ PYKOBOJICTBOM IIPENOAABATENSA
MOCELIAI0T HAYYHO-HCCIe0BaTEIbCKUE 1TAO0paTOpuu Kadeapsl, MHCTUTYTA U By3a (1abopaTopus
3JICKTPOHHOM criekTpockoruu Nel61, jabopatopusi CKaHMPYIOIIEH 30HIOBOM MHKPOCKOITHH
Ne212, uentp kosuiektuBHOro nonb3oBanus KbBI'Y u np.). [IpoBoasTcs BcTpeun CTYIEHTOB C
HAyYHBIMU COTPYJHUKAMU M HWHKCHEPHO-TEXHHUYECKUM IIEPCOHAIOM YKa3aHHBIX HAy4YHO-
HCCJIEI0BATENILCKUX J1abopaToOpHil.

[IpakTryeckue 3aHATUS TPOBOIATCS B Y4EOHO-HAYUHBIX JIA0OPATOPUSAX OCHAICHHBIX
NepPCOHAIbHBIMU KoMIbloTepamu (J1a0. Ne 212, Ne422). Ha npakTUuecKux 3aHATUAX CTYIEHTHI
IOPOBOJAT MOJENbHBIE OKCHEPUMEHTBI M O00pabdOTKYy 9SKCIEPHUMEHTAIBHBIX JaHHBIX C
nprMeHeHHeM nporpaMMHbIX cpenl Microsoft Excel, MathCad.

Jlis CTYAEHTOB C OrpaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0pPOBbS CO3/IaHBI CIIELIUATIbHBIC
YCIIOBUS AJ1s TOTy4eHust 00pa3oBaHus. B 1ensx JOCTYMHOCTH MOy4eHUs BBICIIET0 00pa3oBaHus
o oOpa3oBaTeNbHBIM IPOrpaMMaM MHBATUAAMH U JTUIIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
3[I0pPOBbsI YHUBEPCUTETOM oOecreurBaercs: 1) aapbTepHAaTUBHAS Bepcus OQHUIMAIBLHOTO caifTa B
cetu «MHTepHeT» IS ClAa0OBUAAIIMX; 2) TPUCYTCTBHE AaCCUCTEHTa, OKa3bIBAIOIIETO
oOyyJaroneMycsi HEOOXOIMMYI0 TIOMOIb; 3) Il HWHBAJIMAOB W JIUIl C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMU 370POBbsSI 10 CIyXy - IyOJMpOBaHHE BCIyX CHPaBOYHOM HH(pOpManuu o
pacnucaHuM y4eOHBIX 3aHATUH; oOO0ecreueHue HaAJIeKAIMMU 3BYKOBBIMU CpEICTBaMU
BOCIIpon3BeIeHUs MH(popMauu. [[nsg MHBaIMIOB M JIMI[ C OTPaHUYEHHBIMH BO3MOKHOCTSAMHU
310pOBbsl, MMEIOLIMX HApYLIECHHWs] ONOPHO-IBUraTEJIbHOTO amrmapaTa, CO3JaHbl MaTEpHaIbHO-
TEXHUYECKHE YCIOBUS OOECNEeUYMBAIOIIME BO3MOXKHOCTh  OECHpEnsITCTBEHHOIO JIOCTYIa
oOyyaromuxcsi B yuyeOHble NOMEIIEHUs,, 0OBEKThl MUTAHUA, TyaJleTHbIE U APYrHe MOMEIICHUs
YHMBEPCUTETa, a Takke NpeObIBaHUS B YKa3aHHBIX IOMEIIECHUAX (HaJM4Yue pPaCUIMPEHHBIX
JBEPHBIX IPOEMOB, IOPYYHEHN U JPYTUX IPUCIIOCOOICHUN).
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JIucT n3MeHeHuil (10MmoJIHeHuil) B padoyeil mporpaMMe QU CHUTIIHHbI

«KOpHyCKyJIﬂpHO-fSOHZIOBaﬂ HAHOTCXHOJIOI' S

10 HANpaBJeHUIO NOATOoTOBKH 11.03.04 DieKTPOHUKA M HAHOIJIEKTPOHHMKA

Ha 202 —202 yueOHbIii 1o
Ne i/ daemenT (myHkT) PIL Ilepeyennb IIpumeuanue
BHOCHMBIX
U3MEHEeHU

OO6cyxeHa u peKOMEH0BaHa Ha 3aceIaHuu Kadeapsl
ICKTPOHUKH ¥ IIU(PPOBBIX HHPOPMAITMOHHBIX TEXHOJIOTHH,

MPOTOKOI Ne - OT « »

3aBenyrommii kageapou

/P.II1.Teren
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