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7.5. Mertoanyeckue yka3zaHHs 110 MPOBEJACHUIO yUEOHBIX 3aHATUN U

OpraHMU3alKi CaMOCTOSATEIbHON PabOThI

1021 (53 1 0) : TR 20
MatepuanbHO-TEXHHYECKOe 00eCIIeYeHHEe TUCIIMILTAHBI(MOTYJIS ) 4
Jluct u3meneHuit (IoNnoaHEHM) B paboueli mporpaMMe AUCUUTLTHHBI(MOTYIs) 55



1. Iesp u 3axa4u AUCHUIIHHBI (MOIYJIA)

[IpenmeroM AMCHMIIIMHBL ABIAIOTCA (U3NYECKHME NPUHLHUIBI 30HIOBBIX METOJIOB
dbopmupoBaHus, MoaM(HKAIMK, HCCICAOBAaHUS W 00pabOTKM MaTepuasoB M DIEMEHTOB
YCTPOMCTB MUKpPO- U HAHO3JIEKTPOHUKH.

Henp puctumiauabl - (GopMUpOBaHME 3HAHUH B OOJNACTH TEOPUM M TPAKTHKH
KOPITYCKYJISIPHO 30HJOBBIX HAHOTEXHOJIOTMH, HAIpPaBJIEHHBIX Ha IMOJy4YEHHE U MOJU(DUKALINIO
CBOMCTB HAHOMAaTEepHaJOB U HAHOCTPYKTYp, COCTABJIIOIIMX OCHOBY 3JEMEHTHOH 0a3bl
AJIEKTPOHUKHU M HAHODJIEKTPOHUKH.

3amauyu: MOAroToBKa 0aKaJaBpOB K OCBOCHHIO (PU3NYECKUX U (PU3UKO-XMMHUECKUX OCHOB
KOPITYCKYJISIPHO-TTy4Y€BbIX MPOLIECCOB, JIEKAIUX B OCHOBE METO/I0B UCCIIEIOBAHMUS, MTOTYUYCHHS U
Moau(UKalMKM CBOICTB HaHOMATEpPUAJIOB M HAHOCTPYKTYp, BKIIIOUas MPOIIECCHI, JIEKAILIUE B
OCHOBE CKaHUPYIOLIEH 30H/I0BOM MUKPOCKOIIUHU, CIEKTPOCKONUH U JuTorpaduu; popmupoBaHue
y 0OakanaBpOB IMEPBUYHBIX HABBIKOB MOJECIHUPOBAHMS U MPOBEICHHS IMPOILECCOB CO3/aHUS U
Moau(duKau HAaHOMAaTePUAIOB U HAHOCTPYKTYP.

W3ydeHne NUCHUIUIMHBI HAMIPABJIEHO HA MOATOTOBKY CIIELUANINCTOB, CIOCOOHBIX pellaTh
3aJa4uM, BO3HHKAIOUIME B IPOLIECCE MPOU3BOJCTBA U IKCIUTyaTallMU W3JEIHH 3IIEKTPOHUKH U
HAHOAJICKTPOHUKU C y4eTOM oO0JacTH, TUIOB M 3ajady NpPO(PEecCHOHAIBHON AEsITeIbHOCTH B
COOTBETCTBHHM € MPO(PECCUOHATBHBIMU CTaHJAPTaAMHU:

- 40.058 «MHxeHep-TeXHOJIOr MO TMPOU3BOACTBY H3JECIUA MHKPOIJIEKTPOHUKUY, KOTOPBIN
yTBEpkAcH mnpukazoM Muntpyaa Poccunm ot 03.07.2019 Ne480H um 3apeructpupoBaH
Mumnroctom Poccnn 29.07.2019 Ne55439;

- 40.104 «CnennanucT no U3MEPEHHUIO MapaMeTpoB U MOAU(UKAIIMN CBOWCTB HAHOMATEPHAJIOB
U HaHOCTPYKTYp», KOTOPbIN yTBEpKAeH npukazoM Muntpyna Poccun ot 07.09.2015 Ne593n
(B penaxkuuu, BBeaenHoit B geiictBue ¢ 20.01.2019 r. nmpuxazom Muntpyna Poccum ot
14.12.2018 Ne807#n) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 1. Ne38983.

2. Mecto nucuumiiunabl (MoayJsi) B crpykrype OIIOII BO

Juctummuaa b1.B.02./IB.01.01 oTHOCHTCS K BapuaTUBHOW 4YacTH Y4eOHOTO IUIaHA IO
HampaBieHuto mnoaroroBku BO 11.03.04 DnekTpoHnka W HAHOSJIEKTPOHUKA MPOQUIIL:
CoBpeMeHHbIe MHPOPMAIIMOHHBIE TEXHOJIOTHH B 3JIEKTPOHHON TEXHHUKE.

HuctunmHa Oasupyercs Ha cleayronmx aucturiuHax: "dusuka (obmasn)", “Dusnka
KOHJIEHCHPOBAHHOTO coCTOsSHUS , ‘“TepMomuHaMuka MexQa3HbIX TpaHUI] B Makpo- U
HaHocHucTeMax ', “@u3nKa MOBEPXHOCTU MOJYIMPOBOAHUKOB”, “DU3MKA U TEXHOJOTUSI TOHKHX
IUVICHOK B JJIGKTPOHMKE U  HaHOAJIeKTpoHuke”, “KommbroTepHOE  MOJAEIUpPOBAaHUE
TEXHOJIOTMYECKUX IPOLIECCOB SJEKTPOHUKA W HAHOXJIEKTPOHUKH , “DPU3HYECKHUE OCHOBBI
JJIEKTPOHHUKHU U HAHODJIEKTPOHUKHA .

3HaHUA, TOJy4YEHHBIE TOCJE OCBOCHUS AUCIMIUIMHBI, HEOOXOAMMBI NPHU BBITOJIHEHUU
0akalaBpCKOil  BBIMYCKHONW  KBaJM(PUKAMOHHONM  pabOThl M  U3YYEHHUU JIHUCUUIUIMH:
“Ckanupyromas 30HI0Basi MUKPOCKONMS , “MeTonbl HU3KOIHEPreTUYECKOM DJIEKTPOHHOW U
MOHHOM CIEKTPOCKONHUHU”’, ‘“ATOMHO-30HI0Basi TOMOTpadusi HAHOMATEPHAIOB U HAHOCTPYKTYP”,
“H3Mepenne napameTpoB U MOAU(HUKAIIS CBOWCTB HAHOMATEPHAIOB M HAHOCTPYKTYP” .

[Ipy ocBOEHMM AMCHUILUIMHBI OOYYAIOIIUICS CMOXET YaCTHMYHO IMPOJEMOHCTPHUPOBATH
crienyromue 00606meHHbIe TpyAoBbie QyHKIHH (OTD):



- pa3pa60TKa CANHUYHBIX TCXHOJOTMYCCKHUX IPOLCCCOB U pCKOMeH,Z[aI_II/Iﬁ 1o

YCTPAaHEHUIO M MPEAYNPEkKICHUI0O OpakoB B IMPOU3BOACTBE H3JACIUM MHUKPOIIECKTPOHUKHU

(mpodeccronaneubiii  cranmapt 40.058

«HKEHEep-TEXHOJIOT 10 INPOU3BOJCTBY M3

MUKPO3JIEKTPOHUKN», KOJl B, ypoBeHb kBanuduxaruu 6);

- pa3pa60TKa TUIMOBBIX TCXHOJOTMYCCKHUX MNPOHCCCOB U IJIAHUPOBOK pa601mx MECT H

IMPON3BOACTBCHHEBIX Y4aCTKOB Ha

(mpodeccronaneubiii  cranmapt 40.058

IIPOU3BOJICTBE

15631 (SN17071 MHKPO3JIEKTPOHUKHU

«MHXeHep-TeXHOIOI M0 MPOU3BOJCTBY H3/EJINN

MUKPO3JIEKTPOHUKN», ko1l C, ypoBeHb KBanuUKaIuu 6);

- COBEpPIICHCTBOBAaHUE TPOIIECCOB M3MEPEHUI MapaMeTpoB W MOIU(UKAIMKA CBOUCTB
HAaHOMAaTEPHAJIOB U HAHOCTPYKTYp (mpodeccuonanbubiii crangapt 40.104 «CnenuanucT 1o

M3MEPECHHIO TTapaMeTPOB U MOIU(UKAIIMU CBOMCTB HAHOMATEPHAIIOB M HAHOCTPYKTYp», Koa C,

ypoBeHb KBasnpukanuu 6).

3. TpeboBaHus K pe3yJabTaTaM OCBOEHHS JUCHUNIMHBI (MOIYJIS)

[Tpouecc u3yyeHus: TUCHUILIMHBI HaNpaBiieH Ha (OPMUPOBAHUE JIEMEHTOB CIIETYIOIINX
koMmrieteHmii B cootBercTBrH ¢ ®I'OC BO 1o nanHOMY HampaBJICHHIO TTOATOTOBKH:

MaTepUAIOB U U3JEIINI
3JIEKTPOHHOU TEXHHKH.

Tabmuma 1
Karteropust
Koa u HaumeHoBaHMe Nuaukaropsl (moka3zaresin) J0CTHKEHUS
KOMIIeTeHIIun/ .
KOMIIeTEeHIIUH KOMIIeTeHI Ui
THII 32124
IIK-3 IIK-3.1.3HaeT npuHIUO yuyeTa BUIOB M
CriocobeH  BBINOJHATH 00BbEMOB MPOU3BOACTBEHHBIX PalOT.
paboThI o IIK-3.2. Ymeer OCYILIECTBIISTH
TEXHOJIOTMUECKON periaamMeHTHOe o0cITy>)KnBaHUe
J
MOJITOTOBKE 00opyI0BaHUsI.
MIPOU3BOJCTBA IIK-3.3.Bnageer HaBbIKaMU HACTPOWKH

BBICOKOTEXHOJIOTHYECKOTO 000py10BaHHUs
B COOTBETCTBUHU C IIPAaBUJIAMH HACTPOMKHU.

MK-4
CrocobeH  opraHu3oBath
METPOJIOTHYECKOTO

oOecrnievyeHus MPOU3BOICTBA
MaTepHaJIOB W M3JENUl

3JIEKTPOHHOU TEXHHKH.

Tum 3a1a4 ipoeCCUOHATBHON e TSIILHOCTH:
NMPOU3BOICTBEHHO-TEXHOJIOTr MY eCKMii

IIK-4.1.3naet 6azy
WU3MEPEHUI MapaMeTpPOB TEXHOJIOTHUECKUX

METOUYECKYIO

MIPOLIECCOB M TECTHUPOBAHHUE IPOJYKTa
IIPOU3BOCTBA.

IIK-4.2.YMeeT oCyLIEeCTBISATh IMPOBEPKY,
HACTPONKY M KaJUOpPOBKY 3JIEKTPOHHOM
U3MEPUTEIIBHOM anmnaparypsl.

IIK-4.3.Bmageer HaBBIKAMH
METPOJIOTHYECKOTO COTIPOBOXKICHHSI
TEXHOJIOTHYECKHX MIPOIIECCOB i
JKCILTyaTaI|H.

(DOpMI/IpOBaHI/Ie HpO(I)eCCI/IOHaJ'IBHBIX KOMH@TCHHI/Iﬁ OCYIICCTBILICTCA B COOTBCTCTBUU C

HpO(I)eCCI/IOHaJIBHLIMI/I CTaHJapTaMU U OPUCHTUPOBAHA HA BBIITOJIHCHUC O606H_[€HHLIX TPYAOBBIX

¢yskuuit (OTD) u TpynoBeix ¢pyHkuuit (TD):

Tabauua 2

IIpodeccnonanbHas
KOMIIETCHIIUA

IIpodeccnonanbHbIi
CTAHAAPT

O0o01mennan

TpyaoBasi pyHKIMS TpynoBasi pyHKIHUS




IIK-3.

Crnocoben
BBIMIOJIHATE ~ pabOTHI
10 TEXHOJIOTHMYECKOU
MIOJATOTOBKE
IIPOU3BOJCTBA
MaTepHajoB u
531 (SN 0%05
3JIEKTPOHHOMU
TEXHHUKH.

IIK-4.

Cnocoben
OpraHU30BaTh
METPOJIOTHYECKOTO
obecreyeHus
MIPOU3BOJICTBA
MaTepuasoB "
u3aenni
AJIEKTPOHHOU
TEXHUKHU

40.058 «Huxenep-
TEXHOJIOT TI0
MIPOU3BOJICTBY
U3aeIni
MUKPOIJICKTPOHUKI

B. Pa3zpabotka
€IMHUYHBIX
TEXHOJIOTHYCCKUX
MPOIIECCOB H
PEKOMEHJALIHI 11O
YCTPaHEHHIO U
NPERYHPEKICHUIO
Opaka B
MIPOU3BOJICTBE
U3IeInn
MHUKPO3IEKTPOHUKHU

B/01.6. Ananus
pu4HH Opaka npu
W3TOTOBJICHUH
U3aenni
MUKPOSJIEKTPOHUKHU
1 pa3zpaboTka
PEKOMEHJALHI 1O
UX YCTPaHEHUIO U
IPE Ty IPERKTCHUIO

B/02.6. Pa3paboTka
CTMHUYIHBIX
TEXHOJIOTHYECKUX
MIPOIIECCOB
W3TOTOBJICHHUS

15631 (SN15071
MHUKPODJICKTPOHHUKH

B/03.6. Pa3zpaboTka
TEXHUYECKUX
3aJlaHU Ha
MIPOCKTHPOBAHUE U
W3TOTOBJICHHE
TEXHOJIOTUYECKOM
OCHACTKH,
HECTaH/IapTHOTO
obopyoBaHus,
CpeicCTB
aBTOMATH3AIUN
MIPOIIECCOB
MIPOU3BOJICTBA
U3aenni
MUKPOIJICKTPOHUKHU

C. Pazpabotka
THIOBBIX
TEXHOJIOTUIECKUX
MIPOIIECCOB |
IUTAHUPOBOK PabOvYmx
MECT U
IIPOU3BOJICTBEHHBIX
YYacTKOB Ha
IPOU3BOJICTBE
171631 (X1 1407
MHKPO3JIEKTPOHUKN

C/01.6. Pa3paboTka
U aJlanTanus
TUIOBBIX
TEXHOJIOTHIECKUX
IPOLIECCOB
M3TOTOBJICHHUS
U3IEIINNA
MHUKPOAJIEKTPOHHUKH

C/02.6. Pa3paboTka
TUTAHUPOBOK
pabounx MecT u
YYacTKOB Ha
MIPOU3BOJICTBE
U3Ienni
MHUKPO3JIEKTPOHHUKH

C/03.6. Pa3paboTka
TEXHUYECKUX
3aJaHud Ha
MOJICPHU3AITIIO
o0opyIoBaHU,
TEXHOJOTHYECKON




OCHACTKH U CPEACTB
aBTOMAaTH3aI[IN
MPOLECCOB
MPOU3BOACTBA
u3aenni
MHKPOIJICKTPOHUKH

40.104 «Cneuuaauct
10 U3MEPEHUIO
napaMeTpoB U
Moau(pUKAITII
CBOICTB
HaHOMAaTEPHAJIOB U
HAHOCTPYKTYP»

C.
CoBepIIIeHCTBOBAHNE
MPOIIECCOB
HU3MEPEHUI
MapaMeTpoB U
MOAM(PUKAIIH
CBOMCTB
HAaHOMATEPHAJIOB U
HAaHOCTPYKTYP

C/01.6.
Monaepuuzanus
CYILIECTBYIOIIUX U
BHEAPEHUE HOBBIX
METOOB U
000opyI0BaHUS ISt
U3MEPEHUN
MapaMeTpoB
HaHOMaTEPHUAJIOB U
HaHOCTPYKTYP.

C/02.6.
Moaepauzanus
CYILIECTBYIOIIHNX U
BHEAPEHUE HOBBIX
MPOLECCOB U
000opyI0BaHUS TS
Moaudukanm
CBOMCTB
HaHOMaTEPHUAJIOB U

HAHOCTPYKTYD

4. Conepxanue M CTPYKTYpPa JUCUMILIHHBI (MOXYJIs)

4.1. Conep:xanue pa3ies0B IMCUMILIUHBI (MO1YJIs1)
B Tabnuie 3 mpuBOIUTCS ONMMCAHKUE COACPIKAHUS TUCIMIUTMHBI, CTPYKTYPUPOBAHHOE 110

paszenaM, C yKa3zaHHEM IO KaXIAOMYy paslieny (OpMBI TEKYIIEro KOHTPOJIS: BBIIOJHEHUE
3amanuii Ha mnpaktudeckux 3aHATUsAX (I13), xommokBuym (K), pyOexnsiii xontpons (PK),

tectupoBanue (T).

Tabmuma 3
HaumenoBanmue
dopma
pa3jiena

Ne Conep:xanue pasaena TeKylero
(¢popmupyembie

KOHTPOJIst
KOMIIETEHIIMH)

1 | Ilpumenenue JlazepHbie TexHoJ0oruveckue npomeccbl B Mmukpo - u | (K), (PK),
¢oTonHBIX HAHOJJIEKTPOHMKE. Knaccndukamus — pexxumos | (T), (I13)
IIOTOKOB nazepHot  oOpaborkm.  Kiaccudukanus — mazepHbIX
H3TyE€HHS B TEXHOJIOTMYECKUX TpoueccoB. Kaccuduxaums Buios
TEXHOIOTHHU TEpMOOOPabOTKH obmactTi  ee  NPUMEHEHHS.

MHKPO — H
P Pexpucrannuzanuss aMop(hHBIX U MOTUKPUCTATIINIECKUX
HAHOYJIEKTPOHH .
KH KPEMHUEBBIX CIIOEB JIA3ePHBIM U3TydeHHEM. MIMmybCcHAS
(TIK-3, TIK-4) Ja3epHas Kpuctaummsaius amopdubeix cioeB. JlazepHas
KPUCTAJIM3AIMsl  MTOJIMKPEMHUEBBIX  JieHT. JlazepHas

8




abmsanus. CxemMa W OCHOBHBIE TPUHIUIBI JIA3epHOU
abmsauuu JlazepHast mutorpadust.
Texnonoruyeck [[Liasmennoe ocaxaenne amdiaexrpuueckux mienok: | (K), (PK),
He MPOUECChI ¢ ocaxeHne JUOKCHaa KpeMums, miasmenHoe ocaxaenue | (T), (II3)
UCHMOTB30BAHUE s KpeMHHMs, OCOOCHHOCTH — PEAKTOPOB  JUIS
M ILTASMBLTIPH 1430 @ HHOTO OCAXKICHHS TIICHOK.
p | MBTOTOBJICHUM iy o s vennoe TpaBjieHHe. PeakTMBHOE HMOHHO-IIYYE€BOE
u3/1eJuil MUKPO
. tpaBnenue (PUJIT). PeakTBHOE WOHHO-TUIA3MEHHOE
HanodIexTponn [[PABICHHE (PUIIT). Wonno-myueBoe tpasienue (MJIT).
KH. Pagukanproe TpaBnenue (PT). IlnasmenHoe TpaBieHue
(ITK-3, IK-4) (IIT). PannanimoHHO-CTUMYTHUPOBAHHOE TPABIICHHUE.
du3znyeckue 0CHOBbI B3aumMmoaeicTBus iekTpoHHbIX | (K), (PK),
Hanorexmoory | # MOHHBIX HYYKOB ¢ TBepAbIM TeinoM. TexHuka (T), A13)
1 CBSI3AHHBIE ¢ dbopMupoBaHus AIEKTPOHHBIX u HMOHHBIX
B3anmoneiicten | CPOKYCHPOBAHHBIX MyYKOB. OJEKTPOHHBIE 30H/IOBBIE
eM Iy4KOB TEXHOJIOTHH. DJEKTPOHHAsT MUKPOCKOIHUS DJIEKTPOHHAs
3 | 3JIEKTPOHOB U nutorpadus. u3ndecku OCHOBBI HOHHON MMILJIAHTAIUH.
HOHOB € [lepciekTBHBIE ~ METOJIBI ~ WMOHHOTO  JICTUPOBAHUS
TBEPABIM IIOJIYTIPOBOJHUKOB. IOHHO-CTUMYJIMPOBAHHBIE ITPOLIECCHI
TEIOM, JlokabHBI HMOHHBIA cuHTE3. I[IpMMEHEHHE HOHHOMN
(IIK-3, 1IK-4) UMIUTAaHTaluU JUISL (dbopmupoBaHus CTPYKTYp
HAHOAJIEKTPOHUKU. loHHO-TTydeBass nutorpadus.
HanortexHo/siorun Ha ocHoBe TexHuKkHu ckaHupywuei | (K), (PK),
3001080l  Mukpockonun. ®usuueckue npunmunsl | (T), (I13)
Mouduranus paboThl, ammapaTHas peajau3alusi, TEXHOJOTUYECKUE U
noBepxHocTH u | MCCYICIOBATENLCKAE  BO3MOKHOCTH, ~ BKJIIOYas obrnactu
co3IaHHe MPAaKTUYECKOTO0 TMPUMEHEHHUs Pa3IUYHbIX 30HJIOBBIX
HAHOCTPYKTYP € | CKaHUPYIOWMX CcUCTeM. Moaudukamus MOBEPXHOCTH H
4 MOMOIIbIO (dhopMUpOBaHHE HAHOCTPYKTYP METOJIOM  30HIOBBIX
30HI0BBIX HaHOTEXHOJOrHiH. MeToJ moneBoro ucnapenus. Dip-pen
TeXHOJIOT . autorpadusa. Hanomurorpaguss MeTOIOM JOKaJIBHOTO
(IIK-3, IK-4) aHOMHOTO OKHucieHUs. OCHOBHBIC HAMPABJICHUS CO3AHUS
YCTPOMCTB HAHOAPJIEKTPOHUKHA C TOMOUIBIO 30HIOBBIX
HAaHOTEXHOJIOTUH.
4.2. CTpyKTYpa IMCHHUILINHBI (MOLYJIsI)
OO6m1ast TpyI0EMKOCTh TUCIUILIAHBI COCTaBIIACT 3 3aueTHbIe enuHullbl (108 yacoB)
Tab6mumua 4
Bun paGotsr Tpy10eMKOCTh, 4acOB
6 cemecTp Bcero
O01mast Tpy10eMKOCTH (B Yacax) 108 108
KonrakTHas padora (B yacax): 34 34
Jlexyuu (J1) 17 17
Ipaxmuueckue 3ausmus (I13) 17 17
CamocTosiTesibHAsi padoTa (B yacax): 65 65
CaMocCTOsITEIbHOE U3YyUEHUE Pa3/IeIOB 15 15
IoaroroBka u NpoXo:kIeHUe NPOMEKYTOYHOM 9 9
arTTecTalMu




Bun pabotsr Tpyn0eMKOCTb, 4aCOB

6 ceMecTp Bcero
Buja npoMeKyTo4HO#M aTTeCTAlNH 3auer
4.3. JleKuMOHHbIE 3aHATHSA
Tabmuma 5
Ne Tema
pas3jiena
1 [Ipumenenne GOTOHHBIX TMOTOKOB M3IY4YCHHS B TEXHOJIOTUHM MHKpPO- U
HAHODJICKTPOHHUKH.
1 TexHoornyeckue NpOLECCHl C MCIOJIB30BAHMEM IIIa3Mbl IMPU HM3TOTOBJICHUU
W3JIeHA MUKPO- ¥ HAHORJIEKTPOHHUKH.
1 DIEeKTPOHHO- U MOHHO-TTy4€Bbl€ HAHOTEXHOJIOTHH.
2 30HI0BbIE HAHOTEXHOJIOTHH.
) Moaudukanyss MOBEPXHOCTH M CO3JaHHE HAHOCTPYKTYP C IOMOIIBIO 30HIOBBIX
TEXHOJIOTH.
4.4. lIpakTnyeckue 3aHATHS
Tabnuua 6
N Tema
pazaena
1 Kpucrannuzamus u pekpuctamiu3anus aMopGHBIX U MOTHKPUCTATITHYECKUX
CTPYKTYP JIa3€pHBIM M3JIYYECHUEM.
1 Merton na3epHoit tutorpaduu. MoienupoBaHue Mpolecca JIa3epHoi JIuTorpadum.
2 DopmMupoBaHUE HAHOCTPYKTYP METOJIOM MarHETPOHHOT'O PACTIBUICHHUS.
3 PopMUpOBaHUE HAHOCTPYKTYP METOJIOM MOHHOW MMIUIAHTALIUU.
4 dopMupoBaHUE HAHOCTPYKTYP METOJaMH 30HI0BOM HaHonuTorpaduu. BektopHas
KOHTAKTHO-CHJIOBAsI IUTOTpadusi.
4 dopMupoBaHUE HAHOCTPYKTYP METOJaMU 30HI0BOM HaHonuTorpaduu. PactpoBas
KOHTAKTHO-CHJIOBAsI JIUTOTpadusi.
4 dopMupOBaHNE HAHOCTPYKTYP METOJaMH 30H10BoH HaHonuTorpaduu. JlokaasHoe
anognoe okucaenue (JIAO).
4 dopMupOoBaHNE HAHOCTPYKTYP METOJIaMH 30HA0BOM HaHOIUTOTpaduu.
HanomanunynupoBaHue aTOMaMH ¥ HAHOYACTHIIAMH.
4 O06paboTka u konmmuecTBeHHBIN aHa3 C3M n300paKeHHIA.
4.5. CaMmocTosiTeIbHOE M3yYeHHE Pa31e/i0B JMCIUIITIHHBI
Tabmuua 7
Ne
Bonpockl, BLIHOCHMBIE HA CAMOCTOSITeIbHOE H3Y4YeHHe
pazjaena
5 [ToneBoe wucnapenue. Dip-pen mnutorpadus. Hanonurorpadus wmerogom
JIOKQJIbHOTO AaHOJAHOT'O OKUCJICHUSI.
2 Ckanupyronias TYHHeJIbHasi MUKPOCKOIIHSI.
2 [IpoTroHHO-CTUMYIHpOBaHHAs AU Py3HsL.
) JlazepHast abnsmus. CxemMa M OCHOBHble NpWHIMIIBL. [lodydeHue W OCHOBHBIE
XapaKTePUCTUKHU aOJIMpOBAaHHBIX HAHOYACTHIL.
C3M npuHIMN paboThl M KOHCTPYKIHS TpUO0opa. 30HAbI M KaHTUIIEBEPHI, PEKUMBI
2 pabotel C3M (KOHTaKTHBIN, OJYKOHTAKTHBIN U OECKOHTAKTHBIN). KomebaTenpHbIiH

pexum C3M.
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AptedakTsl U OCHOBHBIE METOJIbl MX YCTpaHEHHs (BBIYMTAHUE IIJIOCKOCTEH H
5 MOBEPXHOCTEH, criaxxuBanue, punbTpanus, Oypre-ananus u ap.) Bnusane dpopmbl
U pa3MepoB 30H]1a Ha Ka4eCTBO M300pakeHU U pa3pelaroniyio cnocooHocts C3M
Y METOJIbl MX YCTpaHeHus ( TECTUpOBaHUE, KATMOPOBKA U Ap.).

5. OneHOYHbIE MaTePHAJIbI JJIA TEKYLIEro U py0esKHOro KOHTPOJIsl YCIIeBAeMOCTH U
NPOMEKYTOYHOM aTTeCTAHHN
Texymuid u pyOEKHBIM KOHTPOJb OCBOEHHUS CTYIACHTOM JAMCLUUIUIMHBI, a TaK e
MIPOMEXYTOUHAsI aTTECTallUsl OCYLIECTBISETCS B paMKax OajlIbHO-PeUTHHIOBOM cHucTeMbl. B
COOTBETCTBUHM C JeHcTByromuM [lomokeHneM o OalIbHO-PEHTHHIOBOW CHCTEME OlIeHKa
ycreBaemoctd ctyaeHTtoB KBI'Y wucnosnp3yercs cremyromias mkana gudgepeHIMpoBaHus
0aJI0B MO MATUOAIILHON CUCTEME:
- OIIEHKA «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, eciu HaOpano 91 — 100 6amos;
- OIICHKA «XOPOIIO» BBICTABIsETCA, eciid HabpaHo 81 — 90 Gansos
- OIIEHKA «YJOBJICTBOPUTEIIEHOY» BBICTABIISICTCS, eciii HabpaHo 61 — 80 Gaywos;
- OIICHKA «HEYAOBIETBOPUTEILHOY» BBICTABIIACTCS, eclii HabpaHo 36-60 6amioB.
Pacnpenenenne 0auioB 1O KOHTPOJBHBIM TOYKAM B COOTBETCTBHU C JCHCTBYIOLIHM
[TonoxenneM o OaUIBHO-PEUTHHTOBOWM CHCTEME OLIEHKM YycreBaeMocTH cryleHTtoB KBI'Y
MpUBEIEHO B Tabnuue 8:

Tabmuma 8
Ne peiitunr. | KosiokBuym | Ilpaktudeckue | Ilocemaemocts | TecrupoBanue | HUroro
TOYKH 3aHATHS
1 10 5 3 5 23
2 10 5 3 5 23
3 10 5 4 5 24

[IpumepHBIii TepeueHb BOMPOCOB HA KOJUIOKBUYM I10 TEMaM JUCIUILIUHEIL (5 ceMecTp)

Nk W=

5.1. 3apanus 1Jisl TeKylero KOHTpPoJIst

KoanokBuym 1 (mposepsiembie komnerenuuu: I11K-3, I[1K-4)

Krnaccudukarus 1a3epHbIX TEXHOJIOTHYSCKUX MPOIIECCOB
Knaccudukanus BUI0B J1a3epHOI TEPMOOOPaOOTKH.

Knaccudukanus pexxumoB na3zepHoit 00padboTku. Kpatkas xapakrepucTuka.

Hpel/IMYIlle()TBa HCIIOJIb30BAaHUA JTIA3CPHBIX TEXHOJIOTHI1 B MHKPO- 1 HAHOSJICKTPOHUKE

[IpuBenure nuamnazoHbl W3MEHEHUS MapaMeTpoB (TeMIlepaTypbl, JUIMHBI BOJHBI U

IJIOTHOCTHU MOIIHOCTH U3JIYUCHU ) IJIs1 OCHOBHBIX THIIOB JIAXCPHBIX HAHOTEXHOJIOTUH

® =R

DTarbl ¥ NEPCICKTUBBI PAa3BUTHS JIA3EPHON TEXHUKHU
W3noxxuTe mpuHIUN paboThl Ta30BOTO Jiazepa.
Uro Takoe ja3zepHast aOIsmus?

9. IlpuBenute TUIIOBYIO CXEMY JIa3€PHON YCTaHOBKU
10. Yem oOycioBieHa Maiasi pacX0AUMOCTb JIa3€pHOT0 IydKa

11. IIpuBenuTe TEXHOIOTHUECKUE CXEMBI allllapaTHOW pealn3aluy JIa3epHOH a0isaunuu

12. HonyquI/Ie H XapaKTCPUCTUKU a6J'II/IpOBaHHBIX HaHOYaCTHIL

13. Yem o0ycioBiIeHa BBICOKAsI MOIIHOCTB JIA3EPHOTO M3ITy4eHHs?

14. HpI/IBe)II/ITe TUIIUYIHBIC XapPAKTCPUCTUKH NPOMBIIIJICHHBIX JIA3CPHBIX CUCTCM

15. OnumuTe Nporecchl JIa3epHO-CTUMYJIMPOBAHHON OYMCTKH MOAJIOKEK
16. M3noxxuTe NpUHIMIIKI JIA3EPHOM TUTOTrpaduu
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17. B 4eM cyTb 1a3€pHO-CTUMYIMPOBAHHOTO TPaBJICHUA?
18. IlpenmyiiecTBa TEXHOJIOTHUH JIa3€PHOTO JIETUPOBAHUS
19. OmnumunTe BO3MOKHOCTH TEXHOJIOTHH JIa3epHOH MOAM(DUKALIMN MaTepUaIoB

KosutoxkBuym 2 (mposepsiembie komnerenuuu: [K-3, [1K-4)
N3noxuTe 00II1e MPUHIMITBI TOCTPOSHUS SJICKTPOHHO-TYYEBhIX YCTAaHOBOK.
W310knTe OCHOBBI U CXEMBI (JOKYCHPOBKH JIEKTPOHHOTO ITyYKa.

[TpunHIIUTIEI hOPMHUPOBAHUS FTECKTPOHHOTO IMyYKa.

N31noxuTe MPUHIKIIBI SJIEKTPOHHO-CTUMYJIUPOBAHHOTO TPABJICHHSI.

W3noxuTe o01I1e MPUHIMIIBI TOCTPOEHUSI HOHHO-TTyY€BbIX YCTaHOBOK.

B ueMm cyTh ynpyrux u HEynpyrux B3auMOJACHCTBUIN ITPU UMIUIAHTAILIMA HOHOB?
Heynpyrue B3auMoieiicTBus.

PN RN =

[TonsiTHe TOpMO3HASI CIOCOOHOCTH TBEPIBIX TEJ.

©

[TpUHIUITBI TEPMUYECKON DIIEKTPOHHO-TTy4eBOW 00pabOTKH.
. [IpUHIIATIBI HETEPMHUYECKOU 3JIEKTPOHHO-TTy4eBOM 00paOOTKH.

—_ —
— O

. ®u3nYecKre OCHOB MOHHOM MUMIIIaHTAIlUH.

—_
[\S]

. DNEKTPOHHO-TTyueBas JuTorpadusi.
. [lepcriekTHBHBIE METOIbI HOHHOTO JIETUPOBAHUS MOITYIIPOBOIHUKOB.

—_—
W

. I/IOHHO—CTI/IMYHI/IPOBaHHHe MMpOHICCChI.

p—
(9]

. B uem CYTb HOHHOTI'O cuHTe3a’?
. HpI/IMeHeHI/IC WOHHOM MMINIAHTALIUH JJISI CO3IaHUS CTPYKTYP HAHODJICKTPOHUKH.

—
~N N

. NonHo-nyueBas nmurorpagusi.

. [InazmenHoe TpaBiieHUE.

. PeakTBHOE MOHHO-Ty4€BOE TPaBJICHHUE.

. PeakTBHOE MOHHO-IIJIA3MEHHOE TPaBJICHHUE.

N N = =
— O O 0

. NoHHO-IIy4eBO€E TpaBIICHHUE.

N
[\

. PagukanbHoe TpaBieHue.

. IlmazmMeHHoe TpaBieHUE.

. PannaninoHHo-CTUMYJIMPOBAaHHOE TPaBJICHUE.

. [Ipoberu NOHOB B TBEPAOM TeJI€ M UX paclpe/eicHuE.

[\ NN \O I S I O}
AN L B~ W

. Cuctemsl cenapaiuil 1 (POKYyCUPOBKU HOHOB.
. Haiite onpenenenne ko3¢ HUIMEHTa HOHHOTO PACTIBIIICHUS.

[\S I\
e BN |

. OT KaKkux (aKTOPOB 3aBUCUT KOA(PPUIIMEHT HOHHOTO PACTIBUICHUS ?

KossioxkBuym 3 (mpoBepsiemblie komnerenuuu: [K-3, [TK-4)
30H/I0OBBIE CUCTEMBI - KAK OCHOBA MHCTPYMEHTOB HAHOTEXHOJIOTHl.
N3no0xuTe NpUHIUIIBI TOCTPOCHUS 30HAOBBIX CKAHUPYIOIIHNX CHUCTEM.
[IpuBeauTe CTPYKTYPHYIO CXEMY -CHJIOBOIO MHKPOCKOIIA.
[Tpunumn paboTsl TYHHEIBHOTO CKAHUPYIOIIEr0 MUKPOCKOTIA.
[lepeunciure OCHOBHBIE BUABI 30HIOBBIX CKaHUPYIOIIUX MHUKPOCKOIIOB U JaiiTe MX

A S

KpPaTKyI0 XapaKTepUCTHUKY .
B ueM npuHUIMNUaIbLHOE OTINYHE ATOMHO-CHUIIOBOIO MUKPOCKOIIA OT TYHHEJIBHOT0?
7. Uem oTiMYaeTCs] KOHTAKTHBIN pPeXUM CKaHUPOBAHHS OT MOJYKOHTAKTHOTO?

@

8. Mexaandeckas MO,Z[I/I(bI/IKaI_II/IH MMOBCPXHOCTHU C IMOMOIIBKO ATOMHO-CHJIOBOI'O
MHKPOCKOIIA.
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9. KonrtaktHOE hopMupoBaHHe HaHOPETbe]a MOBEPXHOCTH MOIONKEK.

10. BeckonTakTHOE (hopMUpOBaHHE HAHOPETbe(a MOBEPXHOCTH TOIIOKEK.

11. JlokanpHas «riryOMHHas» MOAW(DUKAIUSA  IOJYNPOBOJHUKOBBIX  MOUIOKEK B
TYHHEJIbHOM MHUKPOCKOTIE.

12. Uznoxwute puzndeckre NpUHIHUITBI MEXDIEKTPOIHOTO MAaCCONIEPEHOca C
HAaHOMETPOBBIM PA3pPEUIEHUEM B 30HOBBIX HAHOCHCTEMAX.

13. U3noxute 0011yI0 KOHLENINIO TexHOoJIornueckux onepanuii CTM B KuakocTax u
razax.

14. ®dusnueckue npuHUMIG HaHoiautorpaguu (Dip-pen nanolithography).

15. Hanonutorpadgust MeTo10M JOKAIHHOTO aHOTHOTO OKHCIICHUSI.

16. OcHOBHbIE HAINIPaBJICHUS CO3JJaHHsI YCTPONUCTB HAHOAIEKTPOHUKH C IIOMOILBIO
JIOKaJIbHOI'O AHOIHOT'O OKUCIICHHSL.

17. OcnoBable pexumbl CTM u GakTopsl, BAUSIOUINE HAa pa3pelIeHe METO/a.

18. YcTpoiicTBO BOIOKOHHO-ONTUYECKOTO OJIMKHEMOIBHOTO 30HA.

19. OGnactu mpuMeHEeHHsI OJMKHEMOJIBHON ONTHYECKON MUKPOCKOTIMH B MUKPO- H
HAHORJIEKTPOHHKE.

20. 3o0H7BI CIENUAILHOTO HA3HAUYEHUs!, KAHTUIIEBEPHI HA HAHOTPYOKax.

MeTtoau4eckue peKOMEeHAalMHU K MOAT0TOBKE K KOJJIOKBUYMY

ITonroToBka K KOJUIOKBUYMY HPOBOJIUTCSA CTYJIEHTOM CaMOCTOSITENIBHO 10 MaTepuaiam

JeKIMid W 1a0opaTOpHBIX 3aHATUH. B KkadecTBe TIJIaBHOrO MCTOYHUKA HH(OpMaIH

UCTIOJIb3YeTCsl OCHOBHAs JIUTepaTypa U MaTepualisl jJekiuid. KomuiokBuyM npezacrasisier coboi

YCTHBI OMpPOC € BO3MOXHOCTBIO IPEIBAPUTENHHOM IMOATOTOBKOW W BKIIOYaeT B cels aBa

TeopeTudeckux Bomnpoca. OCHOBHas 1€lb KOJUIOKBUYMa — BBIABUTH YPOBEHb BIAJCHHUSA

TEOPETUUECKUM MAaTEpPHAIOM, OCHOBHBIMH, 0230BBIMHM KOHLENIUSAMYU AUCLUILINHBI.

Kpurepnu onennBanusi KOJLIOKBHyMa

KomnmokBuym mpencraBisier co0oil yCTHBIM OMpOC MO TeMam, IMPOWICHHBIM B TEUCHHE
IIPOMEXKYTKA BPEMEHH OT TOCIJIEAHETO MPOBEICHHOIO KOJUIOKBUYMA /10 TeKylle Aatel. [Ipu sTom
MIPOBEPSIOTCS CIEAYIOLIHIE TOKA3ATEIH:

- ICHOCTb, YETKOCTb U J0KA3aTEIbHOCTb U3JI0KEHUSI OTBETOB Ha BOIIPOCHI;

- BJIAZICHHUE CIIEUAIIbHBIMU TEPMUHAMHU, MTOHATHSIMH U IPUHIIUIIAMU;

- CUCTEMHOCTb 3HaHUM, YMEHUI U HABBIKOB 10 TEMATUKE

[To TpeM KOHTPOJIbHBIM TOYKaM (TpeM KOJJIOKBUYMaM B TEUCHHE CEMECTPA) CTYJIEHT MOXKET
nonyuuts 0-30 GayutoB. Ilo mToram ycTHOro ompoca Ha TEKYLIEM KOJUIOKBUYME CTYJEHTY

BBICTaBJISIETCSI:

9-10 6anu0B, eciaM BIAJEET B MOJHOM OOBEME MPOTrpaMMHBIM MaT€pUaIOM, BHIHECEHHBIM Ha
KOJIJIOKBUYM, JOCTaTOYHO ITyOOKO OCMBICIMBAET TeMy (pasfell), ICHO U HCYEPIbIBAIOIIE
OTBEUaeT Ha BCE BOMPOCHI, BBIACISIET NPU OTOM CamMoe€ CYIIECTBEHHOE, YMeeT
aHaJIM3UpOBaTh, CpPaBHUBAET, KilaccuuuupoBaTh, 00001IaTh, KOHKPETH3UPOBAaTh U
CHCTEMaTH3UPOBATh IPOTrPAMMHBIM MaTepHall, Y4eTKO (POPMHUPYET OTBETHI;

7-8 0anuioB, ecinM BiajaeeT y4eOHbIM MaTepHalOM, BBIHECEHHBIM Ha KOJIJIOKBUYM IOYTH B
IIOJTHOM 00BbeMe (MMEIOTCSl MPOOEeIibl B 3HAHUSX TOJIBKO B HEKOTOPBIX, OCOOEHHO CIIOMKHBIX
BOIIPOCAX); CaMOCTOSATENIBHO M OTYACTU IPHU HABOJAIIMX BOIPOCAX JAaeT MOJHOLECHHBIE
OTBEThl Ha BONPOCHI; HE BCErAa BBIIENAET Hambolee CYIIECTBEHHOE, HE JIOMyCKaeT
CEepbEe3HBIX OIIMOOK B OTBETAX.
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5-6 6an0B, ecii  BIIaJeeT OCHOBHBIM OOBEMOM 3HAHUU MO TEMaM KOJUIOKBUYMa, MPOSIBIISICT
3aTPpYAHCHUA B CaMOCTOATCIIBHBIX OTBETAX, JOIMYCKACT HCTOYHBIC q)OpMyJ’II/IpOBKI/I, B
npoliecce OTBETa JOIMycKaeT OMMOKY MO CYIIECTBY BOIIPOCA.

1-4 DannoB, ecay HE OCBOWJI O0s3aTeNbHBIH MUHUMYM 3HAaHUH TpeaMeTa, HE CIIoCOo0eH
OTBCTUTH HA BOIPOCHI JAXKE ITPU JOTTOJHUTCIIbHBIX HABOAAIINX BOIIPOCAX.

TecTbl MPOBOAATCS B COOTBETCTBHU C TOJIOKEHHUEM 00 OauIbHO-PEHTHHTOBOW cHCTEME
aTTecTallid OOydaroUmMXcsi MO 00pa3oBaTelbHbIM HNpPOTrpaMMaM BBICIIEro 00pa30BaHUS
Kabapauno-bankapckoro  rocynmapcTtBeHHoro  yHuBepcureta uMmM. X.M.  bepbekosa
(https://kbsu.ru/). TlonHblil nepedyeHb TECTOB MPUBOAMUTCS B OaHKe TecTOBBbIX 3amaHuit KBI'Y
(mpoBepsiemble komnereHuu: [1K-3, [TK-4). OOpa31pl BapuaHTOB 331aHUIL:

1. 3aoanue {{ 13 )} Tema 1-0-0
OCHOBHBIE CBOWCTBA JIA3€PHOTO U3ITYYCHUS:
[l MOHOXpPOMAaTHYHOCTb
(] manas pacXoauMOCTh
L] BbICOKasi MOLITHOCTh
(] paanoakTHBHOCTH
2. 3aoanue {{ 22 }} Tema 1-0-0
MOHOXpPOMaTHYHOCTS Ja3epa - 3TO:
[] cnocoOGHOCTh TeHepUPOBATh CBET OJTHOM JITMHBI BOJTHBI
[] crmocoOGHOCTh TeHEpHPOBATH CBET OJHOM YaCTOThI KOJIeOaHH
[l cnocoOGHOCTh TeHePUPOBATh CBET B IIMPOKOM JHAINA30HE JJIMH BOJH
L] crmocoGHOCTh FreHepUPOBATh CBETOBBIC BOJHBI C OHOM aMILTUTYI0M
3. 3aoanue {{ 35 )} Tema 1-0-0
Marast pacXxoIMMOCTh JIA3€pPHOTO JIyya 00yCIIOBIIEHA:
(] mapasnenpHOCTBIO MHIAYIIMPOBAHHBIX (POTOHOB B paboveM BElleCcTBe
[l mpaBuIBbHON reoMeTpHell aKTUBHOTO BEIECTBA
L] cBoiicTBaMH 2JIEKTPOMArHUTHOW BOJIHBI
[l MOHOXPOMAaTHYHOCTBIO JIA3EPHOTO JIyda
4. 3aoanue {{ 46 )} Tema 1-0-0
Haubosnee yacto ucnoab3yeMoe B TEXHOJIOTHH CBOMCTBO JIA3€PHOTO U3IMYUYEHUS — ITO:
L] BBICOKast ”HHTEHCHBHOCTb
L] MOHOXPOMAaTHYHOCTb
L] manas pacXoauMOCTh
[l BbICOKast JOKAILHOCTb
5. 3aoanue {{ 52 })} Tema 1-0-0
@dakTopbl ONpeAeTIAIONINe CKOPOCTh HOHHOTO TPABJICHUS:
L] sHeprust HOHOB
L] yron majeHus HOHOB
[J cocraB pabouero rasa
L] yros oTpaskeHHs HOHOB
MeToanyeckue peKOMeHIAUH K MPOXO0KIEHHI0 KOMIILIOTEPHOT0 TeCTUPOBAHMSA
KommproTepHoe TecTUpOBaHHE TMPOBOAUTCS CTPOTO IO 3apaHee COCTABICHHOMY
paclucaHMIo B paMKaX TeKyIero KOHTpoiisi. CTYJIeHT JOJDKEH MPeIBaPUTEIbHO 03HAKOMHTHCS C
CHUCTEMOM TECTHUPOBAHMS U OCBOWTH NMPOCTEHIITNE HABBIKK paOOTHl ¢ HEW. TecToBble 3amaHus
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BKJIIOUAIOT TEOPETUYECKUE BOIPOCHI C BapHaHTaMU OTBETOB WM 3aJaHUs Ha IPOCTEHIINE
BbluKcieHUs. BpeMs Ha paboTy B cucTeME€ TECTUPOBAHMS OIPAHUYEHO M IPEAINOJIaraeT
NPeBapUTENBFHYI0 CAMOCTOSITEIbHYIO IMPOPa0OTKY BOMPOCOB, BBIHOCUMBIX Ha TECTHI, BO
BHEy4eOHOE BpeMmsl.

Kpurepuu oneHMBaHUS TECTOBBIX 3a1aHUI
[To pe3ynbTatam Kaxa0ro TECTUPOBAHUS CTYJEHT MOXKET MOJIYUUTh 10 S GamioB (Bcero 15
0ayu1oB B TeueHHe cemecTpa). [1o uToram TecCTUPOBAHUS CTYJCHTY BBICTABIISIOTCS:
5 6ans10B, eciu CTyACHT MpaBMWIIbHO OTBETHIT HA 86 - 100% TecTOBBIX 3aaHHI;
4 GaJs1a, eciy CTYyACHT MpaBWIbHO OTBETHI Ha 71 - 85% TECTOBBIX 3a/1aHMI;
3 6aju1a, eciu CTYJEHT IpaBWwiIbHO OTBETHI Ha 51 - 70% TECTOBBIX 3a/laHUN;
0 6a/10B, eciu CTyAeHT paBWwibHO O0TBETHII Ha O - 50% TeCcTOBBIX 3aIaHUH.

3aiaHus NPAKTHYECKUX 3aHATHI

IIpumep THNOBOrO 3aJaHUs NPAKTHYECKOro 3aHATHS Ha TeMy «DdopmupoBanHue
HAHOCTPYKTYpP METOJaMH 30HA0BOI HaHoiuTorpaduu. JlokansHoe aHogHOE okuciaeHuey. [locne
popabOTKU JEKIIMOHHOTO MaTepHalia, CaMOCTOSTEIbHOTO aHaAIM3a JUTEPaTyphl (B TOM YHUCIIE U
y4e0HO-METOIUYECKON) U OTKPBITHIX HCTOYHHMKOB YYalllUeCs TOTOBAT KpPATKUE JOKJIAIbI IO
TEeKyILIEeH TeMe 3aHATHS U COBMECTHO IMPOBOJAT YUCIEHHBIM pacyeT peKMMOB M MapaMeTpoB
mpoliiecca JOKaJIbHOTO AHOJHOTO OKHCIICHMS, YTO MO3BOJSET BBISIBUTH OCHOBHBIE OTIWYMS,
JOCTOMHCTBA U HeocTaTku MetoAa JIAO oT Apyrux MeTofoB HAaHOMUTOTpaduu Ha KOHKPETHBIX
npuMepax.

ean 3ansaTHS:

- chopmupoBaTh 1enOCTHOE TpencTtaBieHne o wmeroae JIAO, peammsyemom Ha C3M ¢
ONTHYECKOM CHUCTEMOW pErucTpaluy CUTHAJIa, a TaK K€ BO3MOXKHOCTAX W OTPaHUYECHMSIX
merona JIAO na 6aze C3M;

- COBEpIIECHCTBOBAHHE W PA3BUTHE HABBIKOB CAMOCTOATEJIBHOM AHAIIMTHYECKOM U IMOMCKOBOM
paboTBI C WCIONB30BaHHEM HH()OPMAIIMOHHO-TIPABOBBIX pecypcoB cetu «MHTepHEeT» 10
paccMaTpuBaeMOU TEMATHKE.

MeToanyeckue peKOMeHAAIUN K MPAKTUYECKUM 3aHATUIM

[IpakTrueckue 3aHATHS MO3BOJIAIOT 3aKPENUTh OCBOCHHBIM TEOPETUYECKUNA MATEpHUAI U
MOJTyYCHHBIC HABBIKH, CTUMYJHUPYIOT CaMOCTOSITEIPHOCTh M HWHHUIIMATUBHOE MBIIUICHUE Y
00yJaromerocsi, TMO3BOJISIOT BBISSBUTH HEJAOCTATKH OCBOCHHSI ITPAKTUYESCKUX HABBIKOB, a TaK JKe
CTENEeHb UX CPOPMUPOBAHHOCTHU MO KOHKPETHBIM pa3ziesiaMm.

[lepBoHavyasibHO TpenoaaBaTeNib JAa€T KPATKOE€ BBEICHHUE B TEMY TEKYIIETO 3aHSTHSI,
ONpeaensieT OCHOBHbIEC NMPUHLMIINAIBHBIE MOMEHTBI PACCMAaTPUBAEMOI'0 BOIIPOCA, 3aTEM 3a/1aeT
BOIIPOCHI T10 MPOIILJION TEME, MIPEACTABIISI CTYyACHTAM 3aJladyd CUTYaIl[MOHHOTO THUTIA, CTYJICHTaM
naeTcs BpeMsi Ha pa3AyMbs, IIOCIIE 4Yero HX OTBEeTHl oOcyxknatorcs rpymmoil. Jlanee
npenojaBaTenb AaeT 3aJJaHue Ha oM B (popMe KpaTKOro JAOKJaja 1o TeMe 3aHSTHUS.

Ha mnpaktuueckux 3aHATHSAX MOpenojaBaTelb JIOJDKEH CO3/1aBaTh HENPUHYXICHHYIO
OOCTaHOBKY B ayAMTOPUM M OPraHU30BaTh OXKUBJICHHBI OOMEH MHEHUSIMH, MOJIEMUKY H
JTUCKYCCUIO IO OCHOBHBIM BOMpOCAM IMpakTHUeCKux 3aHsATHil. Heobxommmo pa3BuBath u
MOOUIPATh AaKTUBHOCTH OOydYaromuxcs, AOOMBAaThCS HMX BHHUMATEIBHOTO U KPUTUYECKOTO
OTHOUIEHUS K BBICTYIUICHUIO COKYPCHHUKOB.
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AxTuBHasE paboTa CTYJEHTOB Ha TMPAKTUYECKUX 3aHATUSX SBISETCS OIHUM W3
MOoKa3aTejiel XOpouerd OpraHuM3aluyd TakuxX 3aHsaTUd. [Ipy 3TOM OYEeHb BaXXKHO MOJIMHHO
HAyYHOE pEIICHHEe Ha MPAKTUYECKHX 3aHATHIX 3a7ad, CBS3aHHBIX C OOJACTBIO M BUAAM
MPOoeCCUOHAIBHON JIEATETLHOCTH BBIITYCKHUKOB IO HANPABJICHHUIO MOATOTOBKU «DJIEKTPOHUKA
Y HAHORJIEKTPOHUKA»

CTyaeHThI-MarucTpaHThl MPOBOST MOMCKOBYIO padOTy M M3y4alOT HOBBIE JIOKYMEHTHI 110
HOPMAaTUBHO-TIPAaBOBOMY OOECIICUCHHIO Pa3BUTHsI HaHOTeXHONOTHH B Poccuiickoit denepanumy,
KOPPEKTUPOBKE TUIAHOB Pa3BUTHS HAHOMHAYCTPHUH B COOTBETCTBUU C TEKYIIIEH CUTyallUEH.

OOyuaromumecst ClIensaT PperyJspHO 32 U3MEHEHUSMH TPHOPUTETOB B OPraHHU3aAIllMU U
MPOBEACHUH, HAYYHBIX UCCIEAOBAHUI B 00JIACTH HAHOTEXHOJIOTHH, TIPOJBIKEHHSI PoccHiiCKuX
CTaHAAPTOB Ha MEXIyHapogHoM ypoBHe. CTyaeHTaM HEOOXOIUMO YICIWTh BHHMaHHUE
BOIIPOCaM YCHWJICHHUS CBS3M 00OpazoBaHus, HAyKU U Ou3Heca B cdepe HAaHOTEXHOJOTHH, B TOM
YHUCJIC BOMPOCY MOATOTOBKH KaJPOB B 3TOM 00IaCTH.

5.2. [IpomesKyTOYHAS aTTeCTAIUSA

Uzyuenne mucuurmHbl «KopmycKynspHO-30HAOBAass HAHOTEXHOJOTHS 3aKaHYMBAETCS
3aueroM. [IpumepHsIii iepedeHs BonpocoB (poBepsieMmble komrieTeHuu: [1K-3, [TK-4) k 3auery:
1. ®uznyeckue OCHOBBI TEXHOIOTHH (POKYCUPOBAHHBIX MOHHBIX MTyUYKOB.
2. [lpuHumn neicTBus U anmaparypHoe odecnieuenue npudopos s peanuzanun OUIT-

TE€XHOJIOTHM.
3. ®u3nveckre OCHOBBI aTOMHO-cHII0BOU MuKpockonuu (ACM)
4. Anmaparypnoe obecnieuenne ACM
5. Tumbl 30HA0B aTOM -CHJIOBOTO MHKPOCKOTIA, UX T€OMETPHSI, OCHOBHBIE (DM3UUYECKUE CBOICTBA
Y TlapamMeTpBbl.

. Knmaccudukarus METOIUK aTOMHO-CHIIOBOM MUKPOCKOIIUH.
. BextopHasi, pactpoBas mutorpadusi.
. OCHOBBI CHIIOBOH JINTOTpad .

(e BN Be))

9. IlepbeBast HaHOIUTOTpaPUSL.

10. MounekyJisipHO€ ¥ aTOMapHOE MaHUITYJIMPOBaHUE.

11. Ilpunnun aeWcTBus U GU3NYECKUE OCHOBBI pabOThl CKAHUPYIOLLEr0 TYHHEIBHOIO
Mukpockomna (CTM).

12. OcuHoBHble pexuMbl CTM u (hakTopsl, BIUAIOMIKE HA pa3pelieHne MeTo1a.

13. Ananu3 nmoBepxHocTHBIX (a3 B CTM.

14. Cnextpockomnust ancopoupoBaHHbIX yacTuil B CTM.

15. Metoab! Ucciea0BaHUs SHEPIreTUUECKOT0 CeKTpa noyrynpoBoaHukoB B CTM u JITC
(JloKanpHast TyHHENIbHAs CIIEKTPOCKOIIHS).

16. KonraktHoe ¢popMupoBaHre HaHOpelbe(da MOBEPXHOCTH.

17. beckoHTakTHOE (pOopMUpPOBaHHE HAHOPETIbE(a MOBEPXHOCTH.

18. JlokanbHas «ri1yOMHHAs» MOIU(PHUKALMS [TOJYTIPOBOJAHUKOBBIX MOATI0KEK B MUKPOCKOIIE

19. Obmras xoHuenuus Texnonornueckux onepanuii CTM B KUAKOCTAX U ra3ax.

20. DneKTpOCTUMYJIUPOBaHHAS MUTPALIMs HA TOBEPXHOCTAX MOJIMMEPOB.

21.MonHo-nyueBoe tpasienue (MJIT).

22.PapukanpHoe TpaBieHue (PT).

23.I1na3mennoe tpaBnenue (I1T).

24 PannaliiOHHO-CTUMYJIMPOBAHHOE TPABJICHHE.
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25.MexaHndeckast MOM(UKAIMS TOBEPXHOCTH € IIOMOIIbIO aTOMHO-CHJIOBOTO MUKPOCKOTIA.

26.[ToneBoe ucnapenue.

27.Dip-pen aurorpadus.

28.HanomuTorpadust METOIOM JIOKaJIbHOTO aHOTHOTO OKUCIICHHS.

29.0CcHOBHBIE HANPABJIECHUSI CO3JaHUS YCTPONUCTB HAHOAIEKTPOHUKH C IIOMOILBIO JIOKAJILHOTO
AQHOJTHOTO OKUCJICHHUS.

30.Cxanupyroriasi aTOMHO-CUJIOBasi MUKPOCKOIIHUS: OCHOBBI METO/Ia, alilapaTHasi peaqnu3aius
PEXHUMBI CKAHUPOBAHUS, OOBEKTHI U TapaMeTPbl U3MEPEHHUS.

31.Ckanupyroias TyHHEJIbHasi MUKPOCKOIIHUS : OCHOBBI METO/1a, allapaTHas pealn3aius
PEXHUMBI CKAHUPOBAHUS, OOBEKTHI U TTapaMeTPhl U3MEPEHUS U pa3pelIeHHeE.

32.CkaHupyrolas 3J1eKTPOHHO-PAaCTPOBasi MUKPOCKOII : OCHOBBI METO/Ia, alapaTHas
peauzanus pekKUMbl CKAaHUPOBAHUS, OOBEKTHI U TapaMeTPhl U3MEPEHUS U Pa3pelIeHHeE.
33.IIpocBeunBaronias AEKTPOHHAS MUKPOCKOIHUS : OCHOBBI METO/A, annapaTHas pean3anus
PEXKHUMBI CKAHUPOBAHUS, OOBEKTHI U TTapaMEeTPhl U3MEPEHUS U pa3pelIeHHeE.

34 . MarHuTHO-CUJIOBasi MUKPOCKOIT : OCHOBBI METO/1a, annapaTHas peanu3anus peKUMbI
CKaHUPOBaHUs, O0BEKTHI U TAPAMETPHl U3MEPEHHSI U pa3pellieHue.

35.@usnueckue U HU3NKO-XMMHUECKUE OCHOBBI HAIIPABJICHHOTO MU3MEHEHUS CBOMCTB U
XapaKTepUCTUK HAHOOOBEKTOB, HAHOMATEPHUAJIOB U HAHOCTPYKTYP.

36.Ponp mOBepXHOCTH B (POPMUPOBAHUU CBOMCTB HAHOOOHEKTOB U HAHOMATEPHAJIOB.

37.Xumuueckue Moau(pUKauu HAHOOOBEKTOB M HAHOCHCTEM.

38.21eKTpoXUMHUYECKHE METO Bl MOIU(DUKAIIMY HAHOOOHBEKTOB U HAHOCTPYKTYD.

39.MoHHO-1IIIa3MEeHHbIE METOIbl MOJU (KA HAHOMATEPHUATIOB U HAHOCTPYKTYP.

40.JIazepHble METOBI MOJU(PHUKALIMN MAaTEPUATIOB JIEKTPOHHUKH.

MeTtoauyeckue peKOMeH/AalMH 110 NOATOTOBKe H MPoleype 0CYIeCTBIeHHS
KOHTPOJISI BHITIOJIHEHUS

B cooTBeTcTBUM OaJITbHO-PEUTHHTOBON CHCTEMOW aTTECTallid CTYACHTOB, KOTOpas
neiicteByer B KBI'Y omeHka yCHEMIHOCTHM OCBOEHHS [porpaMMm IO JAUCLUILIMHAM
OCYIIECTBISIETCS B XOJE€ TeKylero (B TOM 4Hcie pyOeKHOro) KOHTPOJs, a TaKxKe
IIPOMEXYTOUHOM (ceccnoHHOM) arTectauuu. B Xxoxe Tekymied arrecrauuy (BBIIOJHEHHUE
MHAUBUAYAIbHBIX KOHTPOJIbHBIX 3a/laHui, TECTUPOBAHUE, KOJUIOKBUYMBI U JIp.) MPOBOAUTCA
KOHTPOJIb YCBOEHUS IPOrPaMMHOI0 MaTepuaia o TeMaM, pa3zieslaM U COBOKYITHOCTH BOIIPOCOB
no naucuuiuiiHe. Bo Bpemsi Takoll arTecTalMM IpenojaBaTeNib OLEHUBAaeT B KaKOW Mepe
o0ydJaroImuiicsi M3y4Yll 3aIITaHUPOBAHHYI0 K IMPOBEPKE YacTh MPOTPAMMBI 10 IAWCLUUIUIMHE U
HACKOJIBKO JETaJbHO 3HAeT MOCTAaHOBKY 3ajaud (BOIMpOca), HAMEUEHHBIN IJIaH pEIIeHUs ATON
3aJ]auM, BBIBOJI OCHOBHBIX COOTHOIIEHHUH ((opMyI, ypaBHEHHH) U MOMKET HPOBOAUTH HX
aHaJIu3.

Ha 3auere mnpoBepsieTcs cPOpMHUPOBAHHOCTH 3HAHUM HHTETPAbHOTO Xapakrepa IO
TUCHUIUTAHE B 1IE€JIOM, BKIIOYas BECh TEOPETUUECKHI Marepual, BOMPOCHI, BHIHECEHHbIE Ha
CaMOCTOSITENIbHOE M3yYeHUE, U NMPAKTHYECKHUEe 3HAHMS, MOJIY4YEHHbIE B XOJ€ NMPAKTUYECKUX U
nabopaToOpHbIX 3aHATUNA. B 3TOl CBSI3M, CTYAEHTY pEKOMEHAyEeTCS 3apaHee O3HAKOMHTHCS C
MepeYyHEM BOMPOCOB K 3a4eTy (HEe MEHEe UYeM 3a JIBE HEJIEIH /10 ero MPOBEACHUS) U TIOCETUTh BCE
KOHCYJIbTAllHOHHBIE MEpPONPUATHS, B COOTBETCTBMM C Yy4eOHbIM pacmnucaHueM. [loaroroBka
oOyJaroIerocs K 3a4eTy BKIIIOUAET TPH dTara:

- caMocCTosATeNNbHas paboTa B TEUEHUE CEMECTpa;

- HEeTIOCPEICTBEHHAs MOATOTOBKA B JIHU, MPEIIECTBYIOIIHNE 3aUeTy 10 TeMaM Kypca;
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- MIOATOTOBKA K OTBETY HA BOIIPOCHI BO BPEMsI 3a4eTa.

[Ipn nmoaroroBke LenecooOpa3HO HCIOJIB30BATh OOYHYAIOIIMMCS MaTepuanbl JIEKIHH,
y4e0HO-METOIMYECKHEe KOMILJIEKChI, HOPMAaTHBHBIE JIOKYMEHTBI, OCHOBHYIO M JIOTIOJHHUTEIbHYIO
JIUTEPATYPYy.

Ha 3auer BbIHOCHTCA MaTepwal B oObeMe, NPEAyCMOTPEHHOM pabodel HmporpaMMoid
y4eOHON JUCIUTUTMHBI 32 CEMECTpP. 3a4eT MPOBOASTCS B YCTHOM (hopme.

Ilepen  mpoBeneHumem  aTTecTallMyd  BEIyIIMH  MpenojaBaTellb  COCTABISET
SK3aMeHalMOHHbIEe OmieTbl. DOpMyIHMpPOBKAa TEOPETUYECKUX BOMPOCOB B OMIIETaX COBMAJAET C
(GOpMyIHPOBKON TEpeyHs BOMPOCOB, IOBEACHHBIX [0 CBEICHHS OOydYaromuXcs HaKaHyHe
arrectauuu. Cojep:KaHue BOIPOCOB OJHOIO OWJeTa OTHOCUTCS K pAas3IM4HbIM pasjenaM
IIPOrpaMMBbI ¢ Te€M, YTOOBI 00JIee TIOJTHO OXBATUTH MaTepual y4eOHOW TUCIUIINHBI.

B ayaguropuu, rae mpoBOIUTCS YCTHBIM ONPOC, JOJDKHO OAHOBPEMEHHO HAaXOIUTHCS HE
0osee MIECTH CTYJEHTOB Ha OJHOTrO IMpernojiaBaTels, MpUHUMaronero 3ader. Ha moAarotoBky
oTBeTa Ha Ouier Ha oTBoAuTCs 40 MUHYT.

OcHOBOM n1s1 ONpeAeseHuss OLEHKH CIy)KUT YpPOBEHb YCBOCHHMS OOYyYaroIUMUCS
MaTepuaia, MpeIyCMOTPEHHOro JaHHOM paboueilt mnporpammoi. K 3auery pomyckarorcs
CTyAeHTbl, HaOpaBmue 36 u Oojee OaJsIOB MO HTOraM TeKyllero KOHTpois. CTynaeHT,
HaOpaBmuii Gonee 61 Oama B XoJe TEKYLIEro KOHTPOJS, CUMTAECTCS AaTTECTOBAaHHBIM 0Oe3
NPOXOXKIEHUs TMpouedaypbl artectanuu (0e3 cmaum 3aueta). B mpoTuBHOM ciydae (eciu
KOJINYECTBO HAOpaHHBIX OalIOB MO pe3ysbTaTaM TEKYIIEro KOHTPOJS HaxoIuTcs Mexay 36 u
61) cTtyneHt o0s13aH NpoWTH npoueaypy arrecraiuu. [Ipu stom:

«3auTeH0» BBICTABJIAETCS  OOydaroOUIEMyCs, MPOJEMOHCTPUPOBABIIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE NPABUJIBHOE 3HAHME IPOIPaMMHOr0 MaTepuajga U H3JI0KHUBILIEMY
OTBET JIOTUYHO, T'PAMOTHO, YOEOUTEIbHO, TOTOBOTO K JalbHEHIIeMy MpodhecCHOHAIEHOMY
coBeplIeHCTBOBaHMIO. [Ipu oTBeTe 00ywaromuiicss MOXKET JAOMYCTUTh HEKOTOpble HETOYHOCTH,
HEerpyOble OIMOKH, 3aTPYJHATHCS B CAMOCTOSITEIbHOM M3JIOKEHHHM MaTepHaia, HO MpPaBUIBHO
OTBEUaThb HAa 3a/laBa€Mble €My BOIIPOCHI, B pE€3yJbTAaTe€ HABOJAIIUX BOIPOCOB C IOMOIIBIO
IpenoaaBaTessi UCIPABIATh JONYIIEHHbIE OIINOKH M HETOUHOCTH.

«He 3a4TeH0» MOXET ObITh BBHICTABICHO OOydaromieMycs, OOHapyKUBIIEMY HETOJHOE,
HEOCO3HAHHOE 3HaHME Y4eOHO-IIPOrpaMMHOr0 MarepHala, JOMYyCKalolleMy rpyOble omuoOKwy,
HECIIOCOOHOMY CaMOCTOSITENbHO M3JI0KUTh OTBET Ha BOIIPOC, OTBEYAIOLIEMY HENPABHIBHO WU
HE JallleMy OTBET Ha 3aJaHHbIe BONPOCHL. JleMOHCTpHUpYEMBbId YpOBEHb 3HAHMU HE MOXKET
OBITh MTPHU3HAH JOCTATOYHBIM JIJIS MPO(HECCHOHALHON IS TETbHOCTH.

6. MeTonuyeckue MaTepuaJbl, ONpeaessiloniue npoueaypbl OeHMBAHUS 3HAHUNA, YMEHUI,
HABBIKOB M (WJIN) ONBITA AeATEJILHOCTH

@OpMBI TEKYILIEro M MPOMEXKYTOYHOIO KOHTPOJIS 3HAHUWM CTYJIEHTOB MO JMCIMIUIMHE
OTIPENETSIOTCS B COOTBETCTBUM C Yy4eOHBIM IUTAHOM OOpa3oBaTeNbHOM MporpaMmbl U B
COOTBETCTBUM C JeiicTByromuM [lonoxeHnem o OaqIbHO-PEUTHHTOBOM CHCTEME OLIEHKH
ycneBaeMocTu cTyieHToB KBI'Y.

Ot obOyuaromuxcst TpeOyeTcsi MoceuIeHHe 3aHITHIH U 3HAKOMCTBO C PEKOMEHIOBAHHOM
mutepatypoil. [lpu arrectanuu oO0y4aromMxcsi OIIEHUBAETCS KAauyecTBO pabOThl Ha 3aHATHUAX
(YyMeHue BeCTH AUCKYCCHIO, CTIOCOOHOCTh YETKO U €MKO (DOPMYIHpPOBATH CBOM MBICIIH), YPOBEHb
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MMOATOTOBKU K CaMOCTOSTEIIbHOM JACATCIIBHOCTH, KAYCCTBO BBIIIOJIHCHUS 3aJIaHuM (HPGSCHTaHHﬁ,

JTOKJIa/I0B, BBITIOJIHEHHE MPAKTHUECKUX padoT U 1p.).

Pe3yJ’ILTaTLI O0CBOCHUSA yqeﬁﬂoﬁ AUCHUIVINHBI, IIOJIC/KAIIUE IIPOBEPKE

Tabnuna 9
% DopMyJTHPOBKA Ili1anupyemblie pe3yabTaTbl 00y4eHUs Bun
S | KoMmeTeHUHH U3 (moka3aTesiu JOCTHKEHUS 32JaHHOTO OLIEHOYHOI 0
N ®IoC BO YPOBHSI OCBOE€HUSI KOMIIETEHINH) MarepuaJjia
MK-3.Cnocoben Bormpocst K
BBINOSHATS  PAGOTHI IK-3.1.3HaeTr npuHUUN y4YeTa BUAOB H KOILTOKBHYMY,
o 00BEMOB MTPOU3BOJICTBEHHBIX padoOT GaHK TECTOBBIX
TEXHOJIOTHIECKON IK-3.2. Ymeer OCYIIECTBIISATH 3aJIaHUH,
IIOATOTOBKE pETJIaMEHTHOE 00CITyKMBaHHE 3aJaHusA H
MIPOU3BOJICTBA 06OPYIOBAHHS. BOIIPOCHI K
MaTepuanos Y [K-3.3.Bnageer  HaBbikamu  HacTpoiiku | NPAKTHICCKIM
g |wsaemm BBICOKOTEXHOJIOTHYECKOT0 060py/I0BaHus B | SarATHAM,
7 | 2JICKTPOHHOU COOTBETCTBHH C TIPABUIAMH HACTPOHKH BOTIPOCEL K
5 | TCXHHMKH 3a4€TYy,
5 I1K-4.1.3naer METOANYECKYIO 6azy Bompocst K
§ ITK-4.Criocoben U3MEPEHUH MAapaMETPOB TEXHOJIOTHYECKHX KOJUIOKBUYMY,
% OpraHn30BaThH IpOLECCOB M TECTUPOBAHHE IPOAYKTA Gank _TCCTOBBIX
:m METPOJIOTHYECKOI0 TIPOM3BOCTBA 3aJlaHnH,
obecrieens IK-4.2.YMeeT OCYIIECTBIATh HPOBEPK ST 1
- ym 1 POBEPKY, BOIIPOCEHI K
[pON3BOACTBA HACTPOMKY W KalMOpPOBKY OJIEKTPOHHOM MPAKTHYECKHM
MaTCpHaIIoB 1| y3smepuTeNnbHOIM anmapaTyphl 3AHATHAM,
u3/Ieni IK-4.3.Bnaneer HABBIKAMH | BOIIPOCHI K
DIICKTPOHHON METPOJIOTUYECKOTO COIIPOBOXKICHUS | 3a4YETY,
TEXHUKH TEXHOJIOTHYECKHUX MPOIIECCOB u
SKCIUTYaTaI|H

7. YueOHO-MeTOAMYECKOE O0ecTieueHHe TUCHMILINHBI (MO1YJIs1)

7.1. OcHOBHas JqUTEpaTypa

Mapteinenko [O.B. IlnazmMeHHas HaHOTEXHOJOTHSA [DIEKTPOHHBIM pecypc]: yueOHoe
nocobue/ F0.B. Mapteinenko, A.A. CkoBopoga. DIEKTPOHHBIE TEKCTOBBIC ITaHHBIC. —
M.:PY]IH, 2010.-112 c. 978-5-209-03528-2. - ObC «IPRbooks»

B.J.MuponoB, OCHOBBI CKaHUpYIOIIEH 30HA0BOM Mukpockonuu, M., Texnocdepa, 2004
9BbC «IPRbooks»

Kyznenos I'.JI. DnuoHHast TEXHOJIOTUSI B MUKpPO- U HaHO HMHIYCTPHUH. YCKOPEHHBIE MOHBI
[OnexTponnbIii pecypc]: yueObnoe mocobme / I'.JI. Kysmemos, A.P. Kymxos, A.A.
Cepruenko, H.A. XapnmamoB. — ODneKTpoHHBIE TeKCTOBbIe naHHble. — M.: Mzg. Jlom
MUCuC, 2012.- 128 c. — 978-5-87623-556-5.— O3BC «IPRbooks»

Mano W.E. nasepHble TEXHOJOTHMM B 3JEKTPOHHOM MAaLIMHOCTPOEHUHU [DIJIEKTPOHHBII
pecypc]: yuebHoe mocobue/ M.E. Mamos, M.H. IlluranoB. - DneKTpOHHBIE TEKCTOBHIC

nanasie. — M.: MI'TY umenu H.3. baymana, 2008.-24 c. -2227-8397.- OBC «IPRbooks»
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7.2 JlonotHUTEIbHAS JIUTEpaTypa

1. AnprynoB IO.K., Tapuupin A.I'. JlazepHble MHUKpPOTEXHOJOTMM M HX IPUMEHEHHE B
anekTponuke. —M.: Panuo u cBsizp, 2001.- 632 c.

2. TI'puropsnu A.T'., Hluranos M.H., Mucropos A.M. TexHomorndeckue Mmpoueccsl JIa3epHOM
06pabotku. —M.: MI'TY umenu H.D. baymana, 2008.- 664c.

3. Benmux O.I'., T'opun FO.H., IlonoB B.®. KopmnyckynspHo-dporonHas texHomorus. —M.:
Bricmmas mkona, 1984. — 240 c.

4. Taes I.C. Marepuanabl U KOMIIOHEHTbl HAHOJ3JEKTPOHUKHU. JlabopaTOpHBIH NPAKTUKYM
[Tekcr]: yue6Hoe mocooue/ I.C. I'aeB, B.A. Ilanuenko, P.I1I. Temes. — Hanpunk: KBI'Y.
2017.-96 c.

5. 3ebpes I'.I1. ®usnueckre OCHOBbI KPEMHHEBOW HAHOAJICKTPOHHUKH YUYeOHOE Mmocooue Jis
By30B. M.: BMUHOM. JlaGopatopus 3nanuii, 2015.— 241 c.— ObC «IPRbooks»

6. HanortexHonoruu B MOMYyNpPOBOJHUKOBOH anekrponuke/ OTB. Pemakrtop A.JI. AceeB. —
Hosocubupck: U3n-8o CO PAH, 2004. — 368 c.

7. VYaiircaiiac [x., Duirnep ., Aunepc P. u np. HanotexHonorus B 6nmkaiiieM JecsITUICTHH.
[Iporno3 wHanpasinenuss wuccienoBanmii./ Ilog pen. M.K.Poko, P.C.Yumesimca wu
IT.AnuBucaroca. Ilep. ¢ anrn. — M.: Mup, 2002. — 292 c.

8. CHpaBOIIHO—I/IH(bOpMaHI/IOHHaH CUCTCMAa ((KOHCYJ'IBTHHT-HHIOC»

9. CrnpaBouHo-uH(popMarioHHas cucrema «[ apanT»

B Tom uucne coBpeMeHHbIe npodeccruoHanbHbIe 0a3bl TaHHBIX
No HaumenoBanue
I /;[ 3JIEKTPOHHOI'0 Kparkas xapakrepucTuka Agapec caiita | YciaoBus JocTtyna
pecypca
OnexTpoHHBIE BEPCUU 885898 nomubIx ABTOPH30BAHHbIi
TeKCTOB accepTauuii u  asropedeparos w3 | DD/
. J0CTYyI u3
1 9B/ PI'b domna Poccuifckoit rocynapersennoi | Www.dissaslr | o < (k.
6ubnmorexn u 112-113)
ABTOpuTEeTHASI HOJIMTEMATHIECKAsI .
<<VYeb of pedepatuBHO-OubIHOTpaduuecKas u hu '//. . Hoctyn mno  IP-
2 Science» . | www.isiknowl
(WOS) HayKOMETpHYecKas 0aza IaHHBIX, B KOTOPOH edoe.com/ aapecam KBI'Y
MHJICKCUPYIOTCS 0K0JI0 12,5 ThIC. XKypHAJIOB gase.com
Sciverse PedeparuBnas n aHanuruueckas 0a3a JaHHBIX,
Scopus cojiepxKanas 21.000 PELIEH3HPYEMBIX | |
u3nareaberBa | xypHanos; 100.000 kaur; 370 KHWKHBINA cepuid — Hoctyn mno  IP-
3 . WWW.SCOpUS.C
«Jb3eBHUP. (mponomkaromuxcst — W3gaHui); 6,8  MIH. om anpecam KBI'Y
Hayka n JTOKJIAZIOB M3 TPYIOB KOH(EpeHIN -
TEXHOJIOTHH»
OnekTpoHHas 6ubimoTexa HAy4YHBIX
MyOIUKAIUi - MOMHOTEKCTOBBIC BEPCHU OKOIIO
Hayunas 4000 wunHOCcTpanHbIX U 3900 OTEUECTBEHHBIX
4 3J1eKTPOHHASl | HAYYHBIX KypHAIIOB, pedepatsl myomukanuii 20 ht_tp_:// TosHbIii gocTyn
OoudIMoTeKA THICAY XXYPHAJIOB, a Taioke omucanus 1,5 muH. | elibrary.ru
(H9B PODH) | 3apyOexHbIX U poccuiickux aucceprarnuii. 2800
POCCHIICKMX JKypHaJllOB Ha 0e3BO3ME3IHOU
OCHOBE
Hanuonansnas nH}popMannoHHO- ABTOpPH30BAHHBIN
Basa namnpx | AHAIMTHUCCKT  CHCTEMa,  aKKyMyIMpylollas ' noctyn. Ilo3Bomser
5 Science Index bosice 6 MIJUIMOHOB MyONUKAIMii poccHiickux | http:// JIOTIOJTHSITh u
(PHHII) aBTOpOB, a Takxke wuHpopMammioo 00 wux | elibrary.ru YTOUHATh CBEIEHUS
nutTupoBaHun u3  Oomee 4500 poccHiiCKUX o My OIUKAInsIX
JKYPHAJIOB. YYEHBIX KBI'Y,
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HUMCIOIIUXCA B
PUHII
ObeAMHEHHBII JIEKTPOHHBIN KaT
HanuonanbHa 0 o~ P aor quHI[OB Hocryn c
5 ICKTPOHHAN poccuiickux — OmOnmoTeK, comepxkammii 4 SEKTPOHHOTO
6 331 542 ANEKTPOHHBIX JOKyMeHTOB | https://H36.pd
Oud.morexa 00pa30BaTEILHOT0 M HAYYHOI'O XapakTepa II0 AUTAJIBHOTO 3ana
PI'b p YHHS P p o6ubmmorexkn KBI'Y
Pa3JIMYHbIM OTpacjiAiM 3HaHUH
7.3. llepuoanyeckne U3IaHus

1. Hano- u MUKpocHCTEMHas TEXHUKA (3KypHa)
2. MUKpO3JeKTPOHUKA (>KypHAI)

3. ®u3KKa U TEXHOJIOTUS NOJIYIPOBOJIHUKOB (KYypHANT)
4. ®u3mKa TBEpAOTo Tena (3KypHa)

5. IloBepxHOCTH (3KypHaN)

6. XXypHa sKCIIepUMEeHTaIbHON U TEOPETHUECKON (pu3nKu (KypHa)

7.4 UnTepHeT-pecypchl
1. http://archive.neicon.ru — moJIHOTEKCTOBBIE APXUBBI 3apYOEIKHBIX JKypPHAJIOB
2. http://www.nano-portal.ru - caliT O pa3BUTUHM M BHEJPEHUU HAHOTEXHOJIOTUH B
IIPOU3BOJICTBO

3. http://techlibrary.ru/ - Texundyeckas OuOaMOTEKA
4. http://www.en.edu.ru/catalogue/ - oOpa3oBaTenbHbIi IOPTAI
5. http://www.portalnano.ru/read/databases — 6a3a naHHbIX DenepajbHOIO HHTEPHET-

noprana «HaHOTEXHOIOTHH U HAHOMATEPHAITBDY
6. http://www.frbr.ru - MaTepuaibl M0 HAHOTEXHOJIOT UM
7. http://lib.kbsu.ru — 6ubanorexa KbI'Y
8. http://www.nanonewsnet.ru — caiT 0 HaHOTeXHOJIOrugIX B Poccunu
9. http://www.nanodigest.ru — UHTEpHET-)KypHal O HAHOTEXHOJIOTHSIX
10. http://www.nanometer.ru — caiT HaHOTEXHOIOTUUEeCKOT0 ob1iecTtsa Poccun

7.5. MeToanuyeckune yKa3aHus 10 NPOBeJIeHUI0 Y4eOHbIX 3aHATHI U OPraHu3aluu
CaMOCTOSITEJIbHOM PadoThI CTYIEHTA.

MeToanuyeckne peKOMEHIAIUN K YTEHHIO JIEKIUIA.

MeTtoanyeckre peKOMEHIaluu O0ILEero Xapakrepa Mo MPOBEACHUIO0 YYeOHBIX 3aHATUN U
OpraHu3ally CaMOCTOSATEIbHOW paboThl CTYJCHTOB 1I0CTATOYHO XOPOIIO pa3paboTaHbl MHOTUMU
OTEYECTBCHHBIMH M 3apyOeXHBIMH aBTOPaMH, B TOM YHCJE C yYETOM KOMIIETEHTHOCTHOTO
MOJX0/1a MPH OpraHu3alMyd 00pa30BaTENBHOrO MNPOIEcca, OCHOBAHHOTO HAa  JIeATEIbHOCTHOM
MOJICIM  TIOATOTOBKM  BBIMMYCKHUKA BYy3a. XapaKTepPHOM 0COOEHHOCTHIO peanuzanuu
JeSITeIbHOCTHOM MapajnrMbl 00pa30BaHUs SBISETCS YMEHbLICHHE TPYIOEMKOCTU ayIUTOPHOMN
paboOTBl ¥ COOTBETCTBYIOIIEE TOBBINICHUS TPYAOEMKOCTH CaMOCTOATEIbHOU paboThl. Paboumii
yueOHBIH TUTaH JJIs 0akajJaBpoB 110 HAINPaBICHHUIO TMOATOTOBKH «OJIEKTPOHUKA U
HaHodJekTpoHuKa» B KBI'Y, npenycmarpuBaeT 00beM KOHTAKTHON paboThl mpuMepHO 47% oT
o0mmielt TPyJOeMKOCTH JUCHHMILIMHApHON mnoarotoBku. Ilo mucrumnune «KopmyckynspHo-
30H/I0Basi HAHOTEXHOJIOTHSD 3TOT MOKa3aTelb BhIAEPKUBAETCS. B TakuX ycIoBHSIX UMEET MECTO
MIOBBIIIIEHUE POJIH, 3HAYUMOCTH U 00BEMOB CAMOCTOATEIILHOM pabOThI CTYICHTOB, IPH U3YYCHUU
JAaHHOM AMCUMIUIMHBL. B TO ke Bpemsi ydeOHas (KOHTakTHas) paboTa, Mo-NpexHEMY, JO0JKHA,
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0€3yCIIOBHO, BBIMIOJHATH CUCTEMOOOPA3yIOIIYIO POJib, 00eCIeurnBasi PEryJIIpHOCTh U IEIEBYIO
HATPaBIEHHOCTh 00pa30BaTENBLHON JEATEIILHOCTH 10 TAHHOW TUCIUTLINHE.

OcHoBHBIMU (hOpMaMH OpraHU3alUK Y4eOHBIX (AyJUTOPHBIX)3AHITHHA MO JUCIUILTAHE
«KopryckynsipHO-30H10Basi HAHOTEXHOJIOT U SIBJISIFOTCSL JICKIIUU U JJa0OpaTOPHBIE 3aHSTHSI.

[Ipy moaroroBke JEKIMOHHBIX 3aHATUM MPENOJaBaTeNlb JOJDKEH ONPEICIUTh LU U
3a/lauu JIEKIUH, pa3paldoTaTh IJIaH MPOBEACHHS JICKIIMH, OCYIIECTBUTHh MOAOOp JIUTEpPATyphl
(03HaAKOMJICHHE C TEPUOJUYECKHMMH HU3JIAaHUAMH TIO0 TEeMe JIEKIUi), oTOOp HEOOXOIMMOTO U
JOCTaTOYHOTO IO COJIEpP’KaHUI0 yueOHOro marepuania. JIektop onpeaenseT METObl, TPUEMbI U
CpelncTBa TOIJEPKaHMUsSI WHTEpeca, BHUMAHUS, CTUMYJIUPOBAHHUS TBOPYECKOTO  MBIIUICHUS
CTYJCHTOB.

Jlexuust 10oJDKHA BKIIFOYATh B KAYECTBE ATANMOB (POPMYITHPOBKY TEMBI JCKIUN, TIEPEUCHb
BOIIPOCOB, H3JIO’)KEHUE BBOJHOM YacTH, OCHOBHOM 4YacTH, KpaTKHe BBIBOABI MO KaXJAOMy
PAacCMOTPEHHOMY BOIIPOCY U PEKOMEHIAIUU JIUTEPATyPHBIX HCTOYHUKOB TIO H3JIAraeMbIM
BonpocaMm. Ecnu  ouepenHoe 3aHATHE SBISETCS TMPOJMOIDKEHHEM  MpeIbIaylied JeKIuH,
1enecoo0pa3Ho KpaTKo chOpMyIHpOBaTh MOJNyYEHHBIE paHEe pe3ysbTaThl, HEOOXOAUMBIE IS
MOHMMAHUS M YCBOGHHUSI HM3yYaeMBIX BOMPOCOB. B 3aKIIOYUTENBHON YacTH JIEKIUU JKeTaTeNbHO
00001MTh Hambosee BaXKHBIC U CYIIECTBEHHbIE MOMEHTHI JICKIIMH, CHIeJaTh BBIBOJBI, a TAKKE
chopMyIHUpOBaTh 3a7a4Uu ISl CAMOCTOSITEILHON paboThl CTYACHTOB M YKa3aTh PEKOMEHIYEMYIO
nutepatypy. LlemecooOpa3Ho Takke BBIACTUTH BPeMs Ui OTBETAa Ha BOIMPOCHI CTYIACHTaM H
BO3MOYKHYIO TUCKYCCHIO T10 U3JI0)KEHHOMY MaTepHally Ha JICKIUH.

CogaeprxaHue JIEKIUU M0 JAHHOW TUCUHUIIMHE JOJIKHO COOTBETCTBOBATH AUIAKTHYECKUM
MPHUHIIAIIAM, KOTOpbIe O0O0eCNevYnBarOT COOTBETCTBHE H3JIaraéMOro MaTepuaia HaydHO-
METOAMYECKUM OCHOBAaM IEJaroruuyecko AesTeNbHOCTH. (OCHOBHBIMU W3 HUX SIBIISIOTCS
LEJIOCTHOCTh, HAYYHOCTh, JOCTYMHOCTb, CHCTEMATUYHOCTh U HATJISTHOCTD.

O}PexkTUBHOCTL JEKIMU MOXKET OBbITh TMOBBIMIEHA 33 CYET PAIMOHAIBHOTO
WCTIONIb30BAHUSI TEXHHUYECKUX CpPeICTB. KOMIUIEKTBI ~ TEXHHYECKHX CPEJICTB HEOOXO0IUMO
TOTOBUTH K KaXKJIOH JIEKIIUU 320 1arOBPEMEHHO, He TIEperpykasi UMUA ayJUTOPHIO.

CymecTByeT Kiaccuukanus JICKIIUH M0 TUTIAaM U METOJaM HX MPOBEJeHUs1 (BBOJHAS,
YCTaHOBOYHAs, MPOrpaMMHas, 0030pHasi, UTOroBas W 1p.). lIpW H3IOKEHUU MPOrPaMMHOTO
Marepuaia 1Mo JaHHON IUCHUIUIMHE Ha JIEKIUAX PEKOMEHIYETCS IIMMPOKOE HCIOJIb30BAHHE
cpencTB UHGOPMANMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoruu (MKT) u  ayamo-BUIACOTEXHUKH.
[ToaroToBka BHUIIEO — JIEKIIMM COCTOUT B MEPEKOIWPOBAHUH, MEPEKOHCTPYHUPOBAHUH YICOHOH
nHGOPMAIIUH IO TEME B BH3YATbHYIO (DOpMY IS MPEABSBICHUS CTYICHTAM Yepe3 TeXHUICCKHE
cpeacTBa 00yUYEHUS WIIM CXEMbI, PUCYHKH, YEPTEXKH.

MeToanyecKkue peKOMeH/IAHH M0 MOAT0TOBKE K MPAKTHYECKUM 3aHATHAM

[TpakTHueckne (CeMUHAPCKHE) 3aHATHS — COCTaBHAsS 4YacTh Y4eOHOro mporiecca,
rpynmoBas (opMa 3aHATHIA TpPH aKTUBHOM YYacTHH CTYICHTOB. [IpakTH4YecKue 3aHsATHs
CIIOCOOCTBYIOT yTyOJEHHOMY HW3YYEHHIO HamOoJiee CIIOKHBIX MPOOJIeM HAayKd M CIyKar
OCHOBHOH (OpPMOH TOABEIEHUS HMTOTOB CaMOCTOSITEIbHON paboThl oOyuarommxcs. llenmbro
NPAaKTUYECKUX 3aHATHH SBISCTCS YIIyOJIeHHMEe | 3aKpEIUICHHE TEOPETHYECKUX 3HAHWH,
MOJTyYEeHHBIX 00YYaIOIIMMUCS HA JICKIHSIX U B MPOLIECCE CAMOCTOSITENILHOTO U3yUeHUsI yueOHOTro
MaTepuaia, a, CleIoBaTelIbHO, (OPMUPOBAHKE Y HUX ONPEICICHHBIX YMCHHI U HABBIKOB.

B xome mOArOTOBKM K CEMHHApCKOMY 3aHITHIO HEOOXOAMMO MPOYHTATH KOHCIEKT
JICKIMH, W3Y4YUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTBCS C JOIMOJHHUTEIBHOH JHTEPaTypoOid,
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BBIMIOJIHUTh  BBIJJAHHBIE TpenojaBaTeleM NpakTudeckue 3aaanus. llpu 3TOM  ydecThb
pEKOMEHIAIMU TIperoaaBarenss U TpeOoBaHusl mporpammbl. JlopaOaTeiBaTh CBOW KOHCIICKT
JICKIOH, Aejiasd B HEM COOTBCTCTBYIOIHE 3alTUCH U3 JIMTCPATYPHI.

KenarenpHo npu IIOATOTOBKE K MPAKTUICCKUM 3aHATUAM 110 JUCLUITIIINHE
OJIHOBPEMEHHO UCIO0JIb30BaTh HECKOJIbKO UCTOUYHHUKOB, PACKPBIBAIOIINX 33/IaHHBIE BOIIPOCHI.

Ha mnpaktuueckux 3aHsTUSIX OOydarolIMecs ydarcs TpPaMOTHO H3Jararb MHpPOOJIEMBI,
CBOOO/THO BBICKA3bIBAaTh CBOW MBICIH H CYXKJICHUS, pACCMATPUBAIOT CUTYAIIUHU, CTIOCOOCTBYIOIIHE
pa3BUTHIO MPOodhecCHOHATBFHOW KOMITETEeHTHOCTH. CleyeT MMeTh B BHUAY, YTO TMOATOTOBKA K
MPAKTUYCCKOMY 3aHATHIO 3aBUCHUT OT q)OpMBI, MECTa IMPOBCACHHA CEMHUHApA, KOHKPCETHBIX
3aJlaHU U IOPYYECHUH.

MeToanuyeckne peKOMEHIAIUM 110 OPraHU3AMUN CAMOCTOSITEIbHOH PadoThI

CamocrosiTenpbHass paboTa OOydYaOIIMXCA - CIHOCOO0 aKTUBHOTO, IIEJICHANPABICHHOTO
MPUOOpPETEHNs CTYIEHTOM HOBBIX JJIS HETO 3HAHUM U YMEHUI 0e3 HEeMOCPeCTBEHHOTO Y4acTHs
B OTOM MpoIlecca npemnoaaBaTeneid. [loBwimenrne poiay caMoCTOATEIbHON pabOThl 00yUYaOIIUXCS
MIPY MIPOBEICHUU PA3IUYHBIX BUIOB YUEOHBIX 3aHITHI MPEAIOIaraeT:

- ONITUMU3ALIMI0 METOJOB O0yUeHUsl, BHEAPEHUE B Y4eOHBIH MpoIlecC HOBBIX TEXHOJIOTUI
oOydeHusi, TMOBBIMIAIONINX  MPOU3BOAWTEIBLHOCT,  TpPyJa  MPENoJaBaTeNs, AaKTUBHOE
UCIONb30BaHNE MH(OPMALIMOHHBIX TEXHOJIOTHUMA, MTO3BOJISIONINX 00yYaroneMycsi B y100HOe JUis
HEro BpeMsl OCBauBaTh yUeOHBIN MaTepHa,

- IIUPOKOE BHEAPEHUE KOMITbIOTEPU3UPOBAHHOTO TECTHPOBAHMUS;

- COBCPHICHCTBOBAHWEC MCTOAWKHU MPOBCACHUSA INPAKTUK H HaquO-HCCHGHOBaTGHBCKOﬁ
paboThl O0yuaroluMXxcs, MOCKOJIbKY MMEHHO ITH BUJIbI Y4eOHOH paboThl B MEPBYIO OYepeqb
TOTOBAT 06yqa}oumx051 K CaMOCTOATCIbHOMY BBIITIOJITHCHUIO HpO(beCCI/IOHaJIBHBIX 3a4a4,

- MOJIEpPHU3ALIMIO CUCTEMBI KypPCOBOT'O M IMUILUIOMHOTO MTPOESKTUPOBAHMS, KOTOpAsk JOJKHA
MOBBIIIATH POJIb CTYACHTA B MIOJI00pE MaTepuaa, MoMucKe IMmyTel pelieHust 3a1ad.

CaMocTosTenpHas pa60Ta NpUBOAUT CTyACHTA K IIOJYYCHHIO HOBOI'0 3HAHUA,
VOOPSIOYEHHIO M YIUIyOJNeHWI0  MMEIOMIMXCS  3HaHWW, (OPMUPOBAHHMIO y  HEro
npodeCCHOHATIBHBIX HABBIKOB M YMeHHUN. CaMOCTOsTeNIbHAsE pab0Ta BBIMOIHSACT P (DyHKITHIA:

- pPa3BHBAIOIIYIO;

- “H(POPMAIIMOHHO-00Y a0y 10;

- OPUEHTHUPYIOIIYIO U CTUMYJIUPYIOIIYIO;

- BOCIIMTBIBAIOIITYTO;

- HCCJIeI0BATENbCKYIO.

B pamkax Kypca BBITIOJHSIFOTCS CJEAYIOIINE BUIBI CAMOCTOSTEILHON PabOTHI:

1. TlpopaboTtka yyeOHOro mMaTepuaa 1o KOHCIEeKTaM, yueOHOW U HayuyHOU JIuTepartype,
METOJAMYECKUM PEKOMEHIAIUsAM (11 TOATOTOBKA K J1aOOpaTOpPHBIM 3aHATHIM, TECTaM,
KOJUTIOKBUYMaM M MPOMEKYTOYHOMN aTTEeCTaIiH);

2. PerymnsipHoe caMOTECTHPOBAHME U CaMOIIPOBEPKA [0 BOIIPOCAM Ha dK3aMeH (3a4er);

3. CamocrosTenpHass  MOUCKOBO-HMCCIENOBaTeNbckas  paboTa MO U3ydaeMoil
JUCHUIUTUHE C KCIOJb30BAHUEM JIIOOBIX BUJOB HMCTOYHHMKOB HMH(pOpManuu (B TOM UHCIE U
HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH).

CrtyzneHTaM peKOMEHIYeTCsi C caMOro Hayala OCBOCHHS Kypca paboTaTth ¢ y4eOHBIM
MaTepuajIoM M BOIPOCAMU K MPOMEKYTOYHOHN aTrTecTanuu B (opMe MOATOTOBKH K OUYEPEIHOMY
1abopaTOPHOMY 3aHATHUIO M KOJUIOKBUYMY. [Ipy 3TOM akTyanu3upyroTcss UMEIOIIMECs 3HAHMUS, a
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TaKXke co3maercss 0asza il YCBOGHMS HOBOTO MaTepuaia, BO3HHKAIOT BOIPOCHI, OTBETHI Ha
KOTOpBIE CTYJIEHT MOJIy4YaeT Ha 3aHATUSX.

IIpu ocBoeHuHM Kypca CTyJIEHT MOXKET MOJb30BAThCS OMOIMOTEKOH By3a, KOTOpas B
MOJIHOM Mepe obecrneueHa COOTBETCTBYIOIIEH JIUTEpaTypoil. 3HAYUTENbHYHO IOMOIIL B
MIOJAIFOTOBKE K OYEPETHOMY 3aHATHIO MOXET OKa3aTh KPaTKUI KOHCIEKT JeKIuil. OH ke MOXET
UCIIOJIb30BaThCSl U AJIS 3aKpeIuieHus: HoBoro marepuana. CamocrosarenbHas padoTa CTyJIEHTOB
NpeIyCMOTpEeHa Y4eOHBIM IIJJTAaHOM W BBIOJHsSETCS B oOs3arensHoM mopsiake. [lo
HEOO0XOMMOCTH CTYIEHT MOKET 00paIaThCs 3a KOHCYJIbTALUEH K ITPETO1aBaTelIo.

Jlng ycnemHol opraHu3alii CaMOCTOSITENIbHOM pabOThl BCE aKTHUBHEE NPUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTeNbHbIE pecypchl B ceTH VIHTepHET: cUCTeMbl TECTUPOBAHMS IO
pa3iauuHbIM  00JIaCTSIM, BHUpPTYyaJibHbIE JIEKUIUHU, JA0OpaTopuu, IpPH STOM I0JIb30BATEIIO
JOCTaTOYHO MMETh KOMIIBIOTEp W NOAKIIOUeHHE K MHTepHeTy aJis TOro, 4yToObl CBSA3AThCS C
IpernojaBaTesieM, pellaTh BhIYUCIUTENbHbBIE 3a/1a4 U MOJdy4yaTh 3HaHus. Vcrnonb3oBaHue ceTeit
YCUJIMBA€T POJIb CAMOCTOSITEIbHOM paboThl CTyJEHTAa U IO3BOJISET KapAMHAIBHBIM 00pa3oM
U3MEHUTh METOJAUKY mpernojaBaHus. CTyJeHT MOXXET MOJy4yaTh BCE 3aJaHUS U METOJIUYECKUe
yKa3aHMs 4epe3 cepBep, YTO JaeT €My BO3MOXKHOCTb MPHUBECTH B COOTBETCTBHE JIMYHbBIE
BO3MOXKHOCTH C HEOOXOAMMBIMHU Il BBINOJIHEHHs paboT Tpypozarparamu. CTyneHT HMeeT
BO3MOKHOCTbH BBIIIOJHATH Pa0OTy JI0Ma UJIH B ay IUTOPHH.

Bonbiioe BocniuTarenabHoe U 00pa30BaTeNbHOE 3HAYEHHUE B CAMOCTOSITEIbHOM yueOHOM
TPYZAE CTyJI€HTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YKIAeT U MOJIEP)KUBACT BHUMAHUE
U UHTEpeC, MOBBIIIAET aKTUBHOCTh MAMSITH M MBIIIJICHUS, TO3BOJSET CTY/IEHTY CBOEBPEMEHHO
OOHApY>XKUTh W YCTPAaHUTH JOMYIICHHbIE OIIMOKH W HEIOCTaTKH, OOBEKTHBHO OMNPEICITUTDH
YPOBEHb CBOUX 3HAHU, IPAKTUYECKUX YMEHUH.
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8. MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIIIHHbI

3a MHCTUTYTOM U Kadeapoil 3aKperuieHbl clielruaibHO 000pyA0BaHHBIE ayJUTOPHH IS
YTeHUs JIeKIUI ¢ TPOBEIEHUS TNPAKTUYECKUX 3aHATHM C UCIOJIb30BAaHUEM CPEACTB
COBPEMEHHBIX MH(POpPMAIMOHHBIX  TexHojoruil (ayn. Ne 146, Ne4l18, Ne417). Crynentam
obecrniednBaeTcs JOCTYIl K pecypcam rinodanbHoil cetn MHTepHeT. B KOMIBIOTEpHBIX Kilaccax
(Ne319, Ne320), 3akperuieHHBIX 3a (akyiabTeToM M Kadempoil, a Takxke B Oonee yem 10
KOMITBIOTEPHBIX KJIaccax By3a M UWTaIbHbIX 3anax Oubmmoreku KBI'Y, crymentsr moryt
CaMOCTOSITENIFHO B MOPSIJIKE TOJATOTOBKU K OaIbHO-PEHTHHIOBBIM KOHTPOJIBHBIM MEPOIPUATUSAM
U3Y4YUTh COOTBETCTBYIOLIME pa3lenbl AUCLMILUIMH, OCYLIECTBUTh CaMOIIOATOTOBKY W IPONTH
KOMITBIOTEPHOE TECTUPOBAHHE.

CryneHThl, H3y4arollMe [aHHYIO JUCHUIUIMHY, T0J PYKOBOJACTBOM IIPENOJABATENS
MOCEMIAIOT  Hay4HO-HCCIeAOoBaTeNbCcKue Jaboparopun Kadeapbl, HWHCTUTYTa U  By3a
(;mabopatopust AIEKTpOHHOU crnekTpockonuu Nel61l, maboparopus CKaHUPYIOMIEH 30HIIOBOMA
Mukpockornuu Ne212, nentp kosektuBHoro nojis3oBanust KbI'Y u np.). [IpoBonsarcs BcTpeun
CTYJEHTOB C HayYHbIMH COTPYAHHUKAMH U MHKEHEPHO-TEXHUYECKUM IEPCOHAJIOM YKa3aHHBIX
HAYYHO-HMCCIIEJOBATEIbCKUX JTa00paTOPHIA.

[IpakTudyeckne 3aHATHS TPOBOJIATCA B y4eOHO-HAYUHBIX JIAOOPATOPHSIX OCHAIIEHHBIX
NepCOHANTBHBIMA KOMIbIoTepamu (71a0. Ne 212, Ne422). Ha mpakTHUECKUX 3aHATUSAX CTYIEHTHI
MPOBOAST MOJIENbHBIE SKCIEPUMEHTHI U 00pabOTKy 5SKCHEPUMEHTAJIbHBIX JAaHHBIX C
pUMEHEeHHEeM IporpaMMHbIX cpenl Microsoft Excel, MathCad.

Jlis CTyZ€HTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 3[I0POBBSI CO3/[aHbl CIIELUAIbHbBIE
yCIOBUSL JUIsl TOJNy4yeHHs: oOpa3oBaHMs. B 1LensX AOCTYNHOCTH TOJY4YEHHsI BBICILIETO
oOpa3oBaHMsl 10 0Opa30BaTEIbHBIM IpPOrpaMMaM HHBAJTUAAMU M JIMIIAMU C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMM  37I0POBbSl YHHUBEPCUTETOM o0ecrnieunBaercsi: 1) ajabTepHAaTHUBHAs BEpCHs
odunmansHOro caiita B cetu «VHTepHET» Ui ClIaOOBUASIINX; 2) MPUCYTCTBUE ACCUCTEHTA,
OKa3bIBAIOIIETO OO0yYaromeMycsi HEOOXOAUMYIO TIOMOIIb; 3) i HWHBAIMIOB H JIUI[ C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbSl MO CIyXy - IyOJUpOBaHUE BCIYX CIPABOYHOU
nH(bOpMallMl O paclucaHUM Y4eOHBIX 3aHATHH; obecrieyeHHe HaJUIekKAlIUMU 3BYKOBBIMHU
cpelacTBaMH BocmpousBeAeHHuss HHPopmanuu. [lis HMHBANUAOB U JHIl C OTPaHUYECHHBIMH
BO3MOXKHOCTSIMH 3[I0OPOBBS, UMEIOIINX HapYUICHHs] OMOPHO-ABUraTEeNIbHOTO ammnapara, CO3/J1aHbl
MaTepUaIbHO-TEXHUYECKUE YCIOBUS OOECIEUUBAIOIIUE BO3MOXKHOCTh OECHpPEeNsTCTBEHHOTO
JocTyna OOydYaloIIuxcsi B y4yeOHble MOMEUICHHs, OOBEKThl MUTAHUS, TyaJeTHbIE U JPYyrUe
MOMEILIEHUSI YHHUBEPCUTETa, a Takke NpeObIBaHUS B YKa3aHHBIX IMOMEIHICHUAX (HAIU4YHe
pacIIMpEeHHBIX TBEPHBIX MPOEMOB, IOPYUYHEH U IPYTUX MPHUCTIOCOOTCHUN).
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JIncr usmMeHeHuii (1onostHeHnii) B pado4eii nporpaMmMe JHCHUAIIIHHBI
«KopnyckyjasipHO-30H10Bast HAHOTEXHOJIOTUs
10 HanpaBJeHUI0 NOAroToBKHU 11.03.04 DjieKTPOHUKA M HAHOJIEKTPOHMKA

Ha 2021 — 2022 y4yeOHbIii roa

Ne i/

JuiemeHT (myHKT) PII/{ Ilepeuenn Mpumeyanue
BHOCHMBIX

W3MEeHeHU

O6CY)KI[CH8. U pCKOMCHIOBaHa Ha 3aCCAaHNN Kaq)ez[pm

ANEKTPOHUKHU U U(PPOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH,

poTOKOJ Ne 0T « » 2021 r.

3aBenyommuii kadeapoi /PIIL.Teme  /
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