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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):



- pa3paboTKa eIMHUYHBIX TEXHOJIOIMYECKHX TPOLIECCOB U PEKOMEHIAIMH 10
YCTPAHEHUI0 M TPEAYNPEKIECHUI0 OpakoB B MPOU3BOACTBE U3JCIUNH MHKPOAIEKTPOHUKHU
(mpodeccronaneupiii  cranmapt 40.058 «MHkKeHep-TEXHOIOT MO TMPOU3BOJACTBY H3JACIUI
MUKPO3JIEKTPOHUKN», KOJl B, ypoBeHb kBanuduxaruu 6);

- pa3pa0oTKa THUIOBBIX TEXHOJIOTUYECKUX TPOLIECCOB M IIAHUPOBOK PaOOYMX MECT H
MIPOM3BOJCTBEHHBIX  YYacTKOB Ha  IPOU3BOJCTBE U3JIEMA  MHKPORJIEKTPOHUKH
(mpodeccronanbubiii  cranmapt 40.058 «HXEHEpP-TEeXHOJOT 10 MPOU3BOJCTBY H3JIEIHIA
MUKPO3JIEKTPOHUKN», ko1l C, ypoBeHb KBanuUKaIuu 6);

- COBEpIICHCTBOBAHUE TPOILIECCOB M3MEPEHUH MapamMeTpoB M MOAM(DUKALUN CBOKHCTB
HAaHOMAaTEPHAJIOB U HAHOCTPYKTYp (mpodeccuonanbubiii crangapt 40.104 «CnenuanucT 1o
M3MEpPEHHI0 TapaMeTpoB U MOAU(UKAIMKU CBONCTB HAaHOMAaTEpHUaJIOB M HaHOCTPYKTYp», Koz 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:

Tabmuma 1
Karteropust
Koa u HaumeHoBaHMe Nuaukaropsl (moka3zaresin) J0CTHKEHUS
KOMIIeTeHIIun/ .
KOMIIEeTEeHIIUH KOMIeTeHI U
THII 3a/1a4
IIK-3 IIK-3.1.3HaeT npuHIUO yuyeTa BUIOB M
CnocoOeH  BBIMONHSTH 00BEMOB MPOU3BOJICTBEHHBIX PadoOT.
) paboThI o IIK-3.2. Ymeer OCYILIECTBIISTH
TEXHOJIOTMUECKON periaamMeHTHOe o0cITy>)KnBaHUe
MOJITOTOBKE 000pyI0BaHUSI.
IIPOU3BOJICTBA

MaTepUAIOB U U3JEIINI
3JIEKTPOHHOU TEXHHKH.

IIK-4.1.3naet METOMYECKYIO 6azy

IIK-4 M3MEPEHHUN MTapaMeTPOB TEXHOJIOTHYECKUX
CrocobeH  OpraHu30BaTh | IPOLIECCOB M TECTUPOBAHME IPOAYKTa
METPOJIOTHYECKOT O IIPOU3BOJCTBA.

obecrieuenus npousBojacTBa | [TK-4.2.YMeeT ocCymecTBIATh TPOBEPKY,
MaTepuajgoB U  HU3JEIHUH | HACTPOWKY M KalMOpPOBKY 3JIEKTPOHHOMN

NPOU3BOACTBCHHO-TEXHOJOTHY€CKUUN

JIEKTPOHHON TEXHUKH. M3MEPUTENIbHOM anmaparypsbl.

Tumn 3a7a4 npodecCHOHANBHON e TETbHOCTH:

®opmupoBanue MpodhecCHOHANBHBIX KOMIIETEHIIMH OCYIIECTBISETCS B COOTBETCTBHH C
npodecCHOHAIBHBIMU CTAHAAPTAMH M OPUEHTHPOBAHA HA BBIIOJIHEHHE 000OIIEHHBIX TPYAOBBIX
¢yskuuit (OT®) u TpynoBeix ¢pyHkuuit (TD):

Tabmuia 2
IIpogeccnonanbnas | IIpodeccuonaabHbIi O0o0mennas Tpynosas Gynxman
KOMIETEeHIUsI CTAHIAPT TpyaoBasi yHKIUS
MK-3. 40.058 «Unxenep- B. Pa3zpabotka B/01.6. Ananus
Crniocoben TEXHOJIOT TI0 €IMHUYHBIX NpUYHH Opaka mpu
BBINIOJIHATh  Pa0OTHI | IPOU3BOJCTBY TEXHOJIOTUYECKUX W3rOTOBJICHHH




0 TEXHOJOTHYECKOM
MOATOTOBKE
MPOU3BOACTBA
MaTepHaJIOB Hu
u3aenui
AJIEKTPOHHOU
TEXHUKH.

11K-4.

CrocobeH
OpraHu30BaThH
METPOJIOTHYECKOTO
obecneueHuUs
MMPOM3BOJICTBA
MaTepuaioB i
U3IeInd
3JIEKTPOHHOMU
TEXHUKHU

U3enui
MHKPOIJICKTPOHUKI)

MPOLIECCOB U
pEeKOMEH AU 1O
YCTPAHEHHIO U
NpeynpEeRICHUIO
Opaka B
MPOU3BOJACTBE
u3aenni
MHKPOIJICKTPOHUKH

u3aenni
MHUKPOAJIEKTPOHUKH
u pazpaboTka
pEeKOMEH AN 110
WX YCTPaHEHUIO U
MIPEAYTIPEKTCHUIO

B/02.6. Pa3paboTka
€IMHUYHBIX
TEXHOJOTHIECKHIX
MIPOIIECCOB
W3TOTOBJICHHS
U3aenni
MUKPOIJIEKTPOHUKHU

B/03.6. Pa3paboTka
TEXHHUYECKUX
3aJaHuN Ha
MIPOSKTUPOBAHKE U
W3TOTOBJICHHE
TEXHOJIOTHYECKON
OCHACTKH,
HECTAHJIAPTHOTO
o0opyIoBaHUs,
CpENCTB
aBTOMAaTH3AlIUU
MPOIIECCOB
MIPOU3BOJICTBA

15631 (112071
MHUKPO3JIEKTPOHUKHU

C. Pazpabotka
TUTIOBBIX
TEXHOJIOTHUECKUX
MPOIIECCOB U
TUTAHUPOBOK pabounx
MECT H
MIPOU3BOICTBEHHBIX
y4acTKOB Ha
MIPOU3BOJICTBE

151631 (SX)150%
MHUKPOAJIEKTPOHUKH

C/01.6. Pa3paboTtka
U aJianTamus
THUITOBBIX
TEXHOJIOTHYECKUX
MPOIIECCOB
W3TOTOBJICHHUS
n3aenni
MUKPOAJICKTPOHHUKH

C/02.6. Pa3paboTka
TUTAHUPOBOK
pabounx MeCT 1
y4acTKOB Ha
MIPOU3BOJICTBE
u3aenui
MHKPODJIEKTPOHUKHU

C/03.6. Pa3paboTka
TEXHUYECKUX
3aJaHul Ha
MOJICPHU3AITHIO
obopymoBaHus,
TEXHOJIOTHIECKOM
OCHACTKH U CPEJICTB
aBTOMAaTH3aIN
MPOIIECCOB




IIPOU3BOJCTBA

U3aenni
MHUKPORJICKTPOHHUKH
40.104 «Cnemumanuct | C. C/01.6.
10 U3MEPEHUIO CosepmiencTBoBanue | MoaepHU3aIus
napaMeTpoB U IPOLIECCOB CYIIECTBYIOIIUX H
MOIU(PHUKAIINN U3MepeHuit BHE/IPEHHE HOBBIX
CBOWCTB apaMeTpoB U METOJIOB U
HaHOMAaTEepHaJIOB U MOTU(UKAITN 000pyI0BaHUS TS
HAHOCTPYKTYDP» CBOWCTB U3MEpeHNI
HaHOMaTEepPHAaJIOB U napamMeTpoB
HAHOCTPYKTYD HAHOMAaTEPHAJIOB
HaHOCTPYKTYDP.
C/02.6.
MonaepHuzanus

CYIIECTBYIOIIUX U
BHE/IPEHHE HOBBIX
IIPOIIECCOB H
o0opyIoBaHUs st
MoauGUKAITIH
CBOMCTB
HAaHOMAaTEPHAJIOB U

HAaHOCTPYKTYD

4. ConepskaHue U CTPYKTYPa TUCHUIJIMHBI (MOYJIs1)

4.1. Copep:xanue pa3esoB TUCUMIIIMHBI (MOXYJIS)
B taGnune 3 npuBOAMTCS ONMMCAaHUE COACPNKAHUS AUCIUIUIHMHBI, CTPYKTYPUPOBAHHOE IO

paszenaM, C yKazaHHEM [0 KaXAOMy pas3zieny (GOpMbl TEKYIIEro KOHTPOJS: BBIIOJIHEHUE
3ajanuii Ha mnpaktuyeckux 3aHATUsAX (I13), xomnokBuym (K), pybOexnsiii xonrpons (PK),

tectupoBanue (T).

Tabmmna 3
HaumMmeHoBaHue
®opma
pa3aena
Ne Coaep:kanue pasaesia TeKyUIero
(¢popmupyembie
KOHTPOJIsI
KOMIIETEHI[MH)
Jlazepuble TexHoJiorudeckue mpomeccsl B mukpo - u | (K), (PK),
HAHOJJICKTPOHHKE. Knaccudukanus exxumos | (T), (I13
Ipumenenne 8 p buxan p (T), (I13)
OTOHHBIX nazepHoit  oOpabotkm.  Knaccudukamuss — mazepHBIX
IOTOKOB TEXHOJIOTHUECKUX TmporeccoB. Kiaccupukanus BUIOB
M3Jy4eHHUs B TepMooOpaboTkn U o0JacTH €€ NPUMEHEHHS.
1 | TexHOJIOrHH Pexpucramnmu3zanust aMOp(HBIX U TOJTHKPHCTATUTNICCKUX
MHKPO — 1 KPEMHHUEBBIX CJIOEB JIa3epHBIM M3JIydeHrueM. MmybcHas
HAHOJJIEKTPOHU | jazepHasi KpucTauiMzanus amopgHbix cioeB. JlazepHas
KH KpUCTAIIM3AIUsl  MOJMKPEMHUEBBIX JieHT. JlazepHas
(TIIK-3, TK-4) abmsanus. CxemMa W OCHOBHBIE TPUHIUIBI JIa3epHOU
abmsimmu  Jlazepnast murorpadusi.
2 | Texnoaornueck [[lnazmenHoe ocaxkaeHue amdiexkrpuueckux mieHok: | (K), (PK),

8




He NpoIecchl ¢ ocaxkJeHue NUOKCHaa kpemHus, miasMmenHoe ocaxaenue | (T), (I13)
HCIOJIBb30BAHME yprpyga  KpeMHHS, OCOOCHHOCTH  PEaKTOpPOB  JUIA
M IIASMBI OPH. 1y a3 e HHOTO OCAXKICHUS TUICHOK.
M3TOTOBJICHUM 7 o3 venmHoe TpaBJjieHHe. PeakTuBHOE MOHHO-JIy4€BOE
u3/1eJuii MUKPO
. tpaBienue (PUJIT). PeakTBHOE WOHHO-TUIA3MEHHOE
nanodteKTponn |PABICHHC (PUIIT). Honno-nmyueBoe Ttpasnenue (MJIT).
KL Pamukanbnoe tpaBnenue (PT). Ilna3menHoe TpaBieHue
(IK-3, IK-4)  |(IIT). PaxuanmoHHo-CTUMYIMPOBAHHOE TPABJICHHE.
du3nyeckue 0CHOBbI B3aumMmoaeicTBus dJiekTpoHHbIX | (K), (PK),
Hanorexmoory | # MOHHBIX HYYKOB ¢ TBepAbIM TeinoM. TexHuka (T), A13)
1 CBSI3AHHBIE ¢ dbopMupoBaHus AIEKTPOHHBIX u HMOHHBIX
B3ammoneiicten | CPOKYCHPOBAHHBIX MyYKOB. OJEKTPOHHBIE 30H/IOBBIE
eM Iy4KOB TEXHOJIOTHH. DJEKTPOHHAST MUKPOCKOIHUS DJIEKTPOHHAs
3J1eKTPOHOB H nutorpadus. Du3ndecku OCHOBBI HOHHON MMILJIAHTAIUH.
HOHOB € [lepcriekTBHBIE ~ METOIBI ~ WMOHHOTO  JICTUPOBAHUS
TBEPABIM MIOJIYTIPOBOJIHUKOB. IOHHO-CTUMYJIMPOBAHHBIE ITPOLECCHI
TEIOM, JlokabHBI HMOHHBIA cuHTE3. I[IpMMEHEHHWEe HOHHOMN
(IIK-3, 1IK-4) UMIUTAaHTaluU JUISL (dbopmupoBaHus CTPYKTYp
HAHOAJIEKTPOHUKU. loHHO-TTyueBass nutorpadus.
HanortexHosiorun Ha ocHoBe TexHUKH ckaHupywuei | (K), (PK),
3001080  Mukpockonun. Pusuueckue npunmunsl | (T), (I13)
Mouduranus paboThl, ammapaTHas peaju3alusi, TEXHOJOTUYECKUE U
noBepxHocTH u | MCCYICIOBATENLCKAE  BO3MOKHOCTH,  BKJIIOYas obrnactu
co3anue MPAKTUYECKOTO TMPUMEHEHHsS] PAa3IMYHBIX 30HIOBBIX
HAHOCTPYKTYP € | CKaHUPYIOWMX CcUCTeM. Moaudukamus MOBEPXHOCTH H
MOMOLIbIO (dbopMHpOBaHHE HAHOCTPYKTYP METOJOM  30H/IOBBIX
30HI0BBIX HaHOTEXHOJOrui. MeTtoj moneBoro ucnapenus. Dip-pen
TeXHOJIOTHi. autorpadusa. Hanomurorpaguss MeTOIOM JOKaJIBHOTO
(TIIK-3, IK-4) aHOMHOTO OKHucieHUs. OCHOBHBIC HAMPABJICHUS CO3aHUS
YCTPOMCTB HAHOAPJIEKTPOHUKUA C TOMOUIBIO 30HIOBBIX
HAaHOTEXHOJIOTUH.
4.2. CTpyKTYpa IMCHUILINHBI (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): 30 30
Jlexyuu (J1) 15 15
Ipaxmuueckue 3ausmus (I13) 15 15
CamocTosiTesibHAsi padoTa (B yacax): 69 69
CaMocCTOsITEIbHOE U3YyUEHUE Pa3/IeIOB 15 15
IoaroroBka u NpoXo:kIeHUe NPOMEKYTOYHOM 9 9
arTecTalnuu
Buja npoMexyTo4HO# aTTecCTAlNH 3auer
4.3. JlekKIMmoHHLIE 3aHATHSA
Tabmuua 5




Ne

Tema
pasaeJa
1 [Ipumenenne (OTOHHBIX TIOTOKOB H3JIYYCHHS B TEXHOJOTHH MHKpPO- U
HaHORJIEKTPOHHUKH.
1 TexHomornyeckne MpouecChl C HCIOIb30BAHMEM IUIA3Mbl MPU HU3TOTOBJIEHUH
U3JIENIMA MUKPO- U HAHOYJIEKTPOHUKHU.
1 DIIEKTPOHHO- ¥ HOHHO-TTy4€BbI€ HAHOTEXHOJIOTUH.
2 30HJ0BbIE HAHOTEXHOJIOTHH.
) Moudukaiys MOBEPXHOCTH U CO3JaHHUE HAHOCTPYKTYpP C IMOMOIIBIO 30HIOBBIX
TEXHOJIOTUH.
4.4, llpakTHyecKue 3aHATUSA
Tabauia 6
Ne Tema
pasaeJia
1 Kpucrannuzanus u pekpuctaminzanus aMopQHBIX U MOJTUKPUCTATNTNYECKUX
CTPYKTYP JIa3€PHBIM U3ITYYEHUEM.
1 Merton nazepHoit qutorpadguu. MoaeanpoBaHue mporiecca Jia3epHon Jutorpaduu.
2 PopMHUpOBaHUE HAHOCTPYKTYP METOJIOM MAarHETPOHHOI'O PACTIBUICHHUS.
3 PopMHUpOBAHUE HAHOCTPYKTYP METOJIOM MOHHOW MMILIAHTALIUH.
4 dopmupoBaHNEe HAHOCTPYKTYP METOJaMH 30H/10BOI HaHonuTorpaduu. BekropHas
KOHTaKTHO-CUJIOBast TUTOrpadus.
4 dopmupoBaHNE HAHOCTPYKTYP METOJIaMH 30H10BOI HaHonuTorpaduu. PactpoBas
KOHTaKTHO-CUJIOBast TUTOrpadus.
4 dopmMupoBaHUE HAHOCTPYKTYP METOJaMH 30H10BOM HaHoJIuTOrpaduu. JlokansHoe
aHogHoe okuciaeHue (JIAO).
4 dopmMupoBaHUE HAHOCTPYKTYP METOJIaMU 30HI0BOM HaHOIUTOTpaUH.
HanoMaHunynupoBaHnue aToMaMy U HAaHOYACTHUIIAMM.
4 O6paboTka u koaudecTBeHHBIN aHam3 C3M n300pakeHui.
4.5. CamocTosiTe/IbHOE U3yUeHHE Pa3/1esI0B UCIIUILIAHbI
Tabnuna 7
Ne
Bonpocel, BLIHOCHMBIE HA CAMOCTOSITEIbHOE H3YYCHHE
pasaeJia
) [loneBoe wucnapenuwe. Dip-pen nurorpadus. Hanomurorpadus meromom
JIOKAJIbHOTO aHOJHOTO OKHCJICHUSI.
2 Ckanupyroniasi TYHHeJIbHasi MUKPOCKOIIHSI.
2 [IpoTroHHO-CcTHUMYIHpOBaHHAs AUDPy3HsL.
) Jlazepnas abnsauus. Cxema M OCHOBHble NpUHIMIBL. [lonmydeHne UM OCHOBHBIE
XapaKTePUCTHKHU abIMpOBAaHHBIX HAHOYACTHIL.
C3M npuHIu paboTel ¥ KOHCTPYKIUS MpruOopa. 30HAbl U KAHTUJIEBEPHI, PEIKUMBI
2 pabotel C3M (KOHTaKTHBIH, MOJYKOHTAKTHBINA U O€CKOHTaKTHBIN). KonebarenpHbIii
pexum C3M.
AptedakTsl U OCHOBHBIE METOJbl MX YCTpaHEHHs (BBIYMTAHUE IJIOCKOCTEH H
) MOBEPXHOCTEH, criakuBanue, puibTpanus, Oypbe-aHanus u ap.) Binusaue Gopmbl

¥ pa3MepoB 30H]1a Ha Ka4eCTBO M300pakeHUI U pa3pelaronyio cnocooHocts C3M
U METObl UX YCTpaHEeHUs ( TECTHpOBaHHUE, KAIMOPOBKA U Ap.).

S. OneHoYHbIe MaTepHAJIbI VISl TEKYLEro H py0e:KHOI0 KOHTPOJISA YCIIeBAeMOCTH U

NMPOMEKYTOYHOM aTTecTaluu
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Texymmii u pyOeKHBI KOHTPOJIb OCBOEHHUS CTYJIEHTOM JUCIHMIUIMHBI, a TaK e
IIPOMEXYTOYHAsl aTTECTAlUs OCYIIECTBIISIETCS B paMKax OaJuIbHO-pEUTHMHIOBOH cucTeMbl. B
COOTBETCTBMM C JeWcTByommM [lonoxeHneM o OauIbHO-PEUTHHIOBON CHUCTEME OIEHKa
ycrieBaemoctd  ctyaeHtoB KBI'Y wucnomnp3yercss criemyromas mkana guddepeHInpoBaHus
0aJuI0B 1O MATHOATUILHON CHCTEME:

- OLICHKA «OTJIMYHO» BBICTABJISICTCS CTYJIEHTY, eciii HaOpano 91 — 100 Gamios;

- OIICHKA «XOPOIIIO» BBICTABIsETCA, eciii HabpaHo 81 — 90 Gamos

- OLICHKA «YJOBJICTBOPUTEIHHOY BBICTABIsIETCS, eciu HabpaHo 61 — 80 6amios;

- OLIEHKA «HEYOBJIETBOPUTEIHHOY BBICTABIISIETCS, €ciii HabpaHo 36-60 O6aos.

Pacnpenenenne 0amuioB MO KOHTPOJBHBIM TOYKAM B COOTBETCTBUU C JAEHCTBYIOLIMM
[TonoxxeHneM o OaUIbHO-PEHTHUHIOBOM CHUCTEME OLIEHKH ycneBaeMocTu cryaeHTtoB KBI'Y
IIPUBEJEHO B Tabaule §:

Tabmuna 8
Ne peiitunr. | KonnokBuym | Ilpaktnyeckue | Ilocemaemocts | TectupoBanue | Uroro
TOYKH 3aHATHS
1 10 5 3 5 23
2 10 5 3 5 23
3 10 5 4 5 24

5.1. 3aganus 118 TEKyLero KOHTPOJIs
IIpuMepHBIii epedeHb BONPOCOB Ha KOJUIOKBUYM I10 TeMaM TUCLHUIUIMHEIL (5 cemecTp)

Konnoksuym 1 (mposepsiembie komnerennunu: 11K-3, ITIK-4)
[TpenmyiiecTBa UCIIOIB30BaHU JIA3€PHBIX TEXHOIOTUN B MUKPO- U HAHO3JIEKTPOHUKE
Knaccugukarus pexxumoB nazepHoii 00padotku. Kpatkas xapakTepucTuka.
Knaccugukanus nazepHbIX TEXHOIOTHYECKUX MPOLIECCOB
Knaccugukarus BU10B Ja3epHON TepMOOOPaOOTKH.

AP

[TpuBenure nuama3oHbl U3MEHEHUs MapaMeTpoB (TeMIepaTypbl, AJUHBI BOJHBI U
TUIOTHOCTH MOITHOCTH U3TYUYEHHUS ) UII OCHOBHBIX THUIIOB JIAXEPHBIX HAHOTEXHOJIOT Uil
Otanbl ¥ NepCIeKTUBBI PA3BUTHUSA JIa3ePHON TEXHUKH

N3noxute npuHIUI pabOThI Ta30BOI0 JIa3epa.

Yro Takoe nazepHas aOmsuus’?

o =N

9. IlpuBenute TUIIOBYIO CXEMY JIa3€PHON YCTaHOBKU

10. Yem oOycioBieHa Maiasi pacX0JAUMOCTb JIa3ePHOTO ITy4Ka

11. IIpuBenuTe TEXHOIOTHYECKUE CXEMBI allllapaTHOW pealn3alny JIa3epHOH a0Isannuu
12. TlomyueHue U XapaKTEPUCTUKU aOJIMPOBAHHBIX HAHOYACTHUIL

13. Yewm oOycnoBiieHa BBICOKAsi MOIIIHOCTb JIA3€PHOTO U3JTy4eHuUs?

14. IlpuBenuTe TUNNYHBIE XapAKTEPUCTUKH ITPOMBIIIJIEHHBIX JIA3EPHBIX CUCTEM
15. OnummTe mpoueccsl 1a3epHO-CTUMYIMPOBAHHON OYUCTKHU MOIIOKEK

16. M3moxuTe MpUHIUITGI JIA3EPHOM TUTOTpadun

17. B 4eMm cyTb Ja3epHO-CTUMYJUPOBAHHOTO TPABJICHHUS ?

18. IIpeumyniecTBa TEXHOJIOTHH JIA3€PHOIO JIETUPOBAHUS

19. OnuiunTe BO3MOXKHOCTH TEXHOJIOTHH JIa3epHON MOAM(UKALMU MaTeprualoB

KoanokBuym 2 (mposepsiembie komnerenuuu: IK-3, [1K-4)
1. W3noxwute oO1IMe NPUHIUIBI TOCTPOCHUS 3JIEKTPOHHO-TYUYEeBBIX YCTAaHOBOK.
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10.
11.

12.

N3710K1TE OCHOBBI M CXEMBI (DOKYCHPOBKH AJIEKTPOHHOT'O ITy4Ka.

[TpuHIMIIBI POPMUPOBAHUS IIEKTPOHHOTO MyUKa.

N3105%nTe NPUHIUIBI AIEKTPOHHO-CTUMYJIMPOBAHHOIO TPABJICHUS.

W3noxuTe o01Me NPUHLIMIIBI TOCTPOEHUS! HOHHO-TTyU€BbIX YCTaHOBOK.

B yem cyTh ynpyrux u HEyNnpyrux B3auMOJAEHCTBHUI PU UMIUIAHTAL[UM HOHOB?
Heynpyrue B3aumonencTBus.

[TonsiTe TOpMO3Hasi CHOCOOHOCTH TBEPBIX TEI.

[TpyHIMIIBI TEPMUYECKON IEKTPOHHO-JIy4eBONH 00pabOTKH.

. [TpuHIUITB HETEPMUYECKOH 3JIEKTPOHHO-TY4YEeBOH 00pabOTKH.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Pu3nuecKkrue OCHOB HOHHON UMIUIAHTALMH.

DNEeKTPOHHO-TTyuYeBas JUTorpadusi.

IlepcnekTuBHBIE METOBI HOHHOTO JIETUPOBAHUS MTOIYIIPOBOIHUKOB.
HoHHO-CTUMYTHPOBaHHBIE TPOLIECCHI.

B uem cyTh nOHHOTO cuHTE3a?

[IpuMeHeHrne NOHHON UMIUTAHTALMY ISl CO3JaHUs CTPYKTYP HAHODJIEKTPOHUKH.
Honno-ny4eBast mutorpadus.

[Ina3mMeHHOE TpaBJEHUE.

PeakTBHOE MOHHO-TIy4€BOE TPaBJICHHUE.

PeakTuBHOE MOHHO-IIJIA3MEHHOE TPaBJICHUE.

HoHHO-IIy4eBOE TpaBIEHUE.

PanukanbHOE TpaBieHue.

IIna3MeHHOE TpaBiIECHUE.

PanuanroHHO-CTUMYJIMPOBaHHOE TPaBJICHHUE.

[TpoGeru HOHOB B TBEP/IOM TeJI€ U MX paclpe/iecHuE.

CucteMmsl cenapaiui 1 (OKYCUPOBKU HOHOB.

Jaiite onpenenenne KO3PHUITUSCHTa HOHHOTO PACTIBUICHUS.

Ot kakux (paKTOpOB 3aBUCUT KOAPPUIIMEHT HOHHOTO PACTIBUICHUS ?

KoasoxkBuym 3 (mpoBepsiemblie komnerenuuu: [K-3, [TK-4)
30HI0BBIE CUCTEMBI - KaK OCHOBA MHCTPYMEHTOB HAHOTEXHOJIOTHl.
N3n0xuTe NpUHIMUIIBI TOCTPOCHUS 30HAOBBIX CKAHUPYIOIINX CHCTEM.
[IpuBeauTe CTPYKTYPHYIO CXEMY -CHIIOBOTO MHUKPOCKOIIA.
[Tpuniun paboThl TYHHEIBHOTO CKAHUPYIOIIETO MUKPOCKOTIIA.
[lepeuncnure OCHOBHBIE BUJIBI 30HJIOBBIX CKaHUPYIOIIUX MHKPOCKOIIOB M JAalTe WX
KpPaTKYyI0 XapaKTEPUCTHUKY.
B dyem npuHIMnuanibHOE OTIMYUE ATOMHO-CHJIOBOTO MUKPOCKOIA OT TYHHEIBHOTO?
UeM oTiM4aeTCsi KOHTAaKTHBIA PEKUM CKaHUPOBAHUA OT MOJTYKOHTAKTHOTO?
Mexannveckass MoAUUKAIMS TOBEPXHOCTH C TIOMOIIBI0  aTOMHO-CHIJIOBOTO
MHKPOCKOIIA.
KonTaktHOE (hopmMHpoBaHHe HaHOpEIbe(a MOBEPXHOCTH MOTOKEK.
beckonTakTHOE hopMHpPOBaHHE HAHOPEIbe(a MOBEPXHOCTH TOIJIOKEK.
JlokanpHass «rIyOMHHAs» MOAUGUKALKA TMOJYyNPOBOJHUKOBBIX TMOJJIOKEK B
TYHHEJIbBHOM MUKPOCKOTIE.
W3noxute puzndecKkue MpUHITUIBI MEXKIIIEKTPOTHOTO MacCcoNepeHoca ¢
HaHOMETPOBBIM pa3pelIEHUEM B 30HIOBbIX HAHOCUCTEMAX.

12



13. U3noxute o0mIyI0 KOHLENIHIO TexHonornueckux onepanuiit CTM B KUAKOCTIX U
rasax.

14. ®uznueckue npuHIMIE HaHOIUTOrpaduu (Dip-pen nanolithography).

15. Hanomurorpadus METOIOM JIOKAITBHOTO aHOTHOTO OKHCIICHHS.

16. OcHOBHbIE HallpaBJIEHUs CO3JJaHUsI YCTPONCTB HAHOAIEKTPOHUKH C IIOMOILBIO
JIOKQJIbHOTO aHOJHOT'O OKUCJICHUSI.

17. OcnoBHble pexumbl CTM 1 GakTopsl, BAUSIOUINE HAa Pa3pelICHHUE METO/A.

18. YcTpoiicTBO BOJIOKOHHO-ONTUYECKOTO OIMKHENOJIBHOTO 30H/1a.

19. Obnactu npuMeHeHHs ONMKHENOJbHON ONTHYECKONH MUKPOCKOIIUU B MUKpPO- U
HAHORJIEKTPOHHUKE.

20. 30oHAbI CIENHMATBLHOTO Ha3HAYEHUS, KAHTHJIEBEPHl HA HAHOTPYOKax.

MeToanyeckue peKOMEeHIAHUH K MOAT0TOBKE K KOJUIOKBUYMY

[ToaroroBka K KOJJIOKBUYMY MPOBOJUTCS CTYJEHTOM CaMOCTOSTEIbHO MO MaTepuaiam

JeKuuid W 1abopaTOpHBIX 3aHATHH. B KkadecTBe TIJIaBHOrO HMCTOYHUKA HMH(DOpMAILUH

UCTIONb3YEeTCsl OCHOBHAs JIUTEepaTypa U MaTepuaisl jJekuuid. KomuiokBuyM npezacrasisier cobon

YCTHBIA ONPOC C BO3MOXKHOCTBIO IPEIBAPUTEIILHOW IMOJTOTOBKOM M BKIIOYAeT B ceds /Ba

TeopeTudeckux Bompoca. OCHOBHas Lelb KOJUIOKBUYMa — BBIIBUTh YPOBEHb BIIaJICHUS

TEOPETUYECKUM MaTepHalOM, OCHOBHBIMH, 0a30BBIMU KOHLIETIIUSAMH JUCLUIUINHBL.

KpunTepnu oueHuBaHusI KOJJIOKBHYMA

KomnoxkBuym mpencraBiseT coO0il YCTHBIH OMpPOC MO TeMaM, NPOWICHHBIM B TCUCHUE
MPOMEXYTKa BPEMEHH OT IOCJIEHEr0 MPOBEJCHHOIO KOJUIOKBUYMa A0 TeKyluel natel. [Ipu atom
IIPOBEPSIIOTCS CIEAYIOLIME TOKA3ATEINN:

- ICHOCTb, YETKOCTb U J0KA3aTEIbHOCTD U3JI0KEHUSI OTBETOB Ha BOIIPOCHI;

- BJIaJICHUE CIICIMAIbHBIMU TEPMUHAMH, TOHATHSIMU U TIPUHIIUIIAMH;

- CUCTEMHOCTb 3HaHWH, YMEHUH 1 HaBBIKOB 110 TEMaTHKE

ITo TpeM KOHTPOJIbHBIM TOYKaM (TpeM KOJJIOKBUYMaM B TEUECHHE CEMECTPA) CTYJEHT MOXKET
nonyuutb 0-30 GamnoB. [To wroram ycTHOro ompoca Ha TEKyIIEM KOJUIOKBUYME CTYICHTY

BBICTABJIAETCS:

9-10 6a/uI0B, eciid BIIAZCET B MOJHOM O0BEME MPOrpaMMHBIM MaTepHalOM, BBIHECEHHBIM Ha
KOJUIOKBUYM, OCTaTOYHO TIIyOOKO OCMBICIMBAET TeMy (paslien), SICHO UM HCUEpIbIBAIOIIE
OTBEUAaeT Ha BCE BOMNPOCHI, BBIACISAET NPU ITOM CaMO€ CYILIECTBEHHOE, YMeEeT
aHAIM3UPOBaTh, CPaBHUBACT, KIACCH(UIMPOBATH, 0000MATh, KOHKPETHU3UPOBATH M
CHCTEMaTH3HPOBATh MPOTPAMMHBII MaTepHall, 4eTKO (POPMHUPYET OTBETHI;

7-8 0anuioB, ecinM BiajeeT y4eOHbIM MaTEpHAJIOM, BBIHECEHHBIM Ha KOJJIOKBUYM IOYTH B
MOJIHOM 00beMe (MMEIOTCS MPoOesbl B 3HAHUSIX TOJIBKO B HEKOTOPBIX, OCOOEHHO CIIOKHBIX
BOIIPOCAX); CaMOCTOATENILHO M OTYACTU IIPU HABOJAIIMX BOIIPOCAX JAET HOJHOLECHHBIE
OTBETHl Ha BOIPOCHI, HE BCErJa BbLAENSET HauOojiee CYLIECTBEHHOE, HE JOIyCKaeT
CEepbe3HBIX OIIMOOK B OTBETAX.

5-6 6amn0B, ecii  BIIJEET OCHOBHBIM OOBEMOM 3HAHUH MO TeMaM KOJUIOKBHYMa, TPOSBIISET
3aTpy/JHEHUs] B CaMOCTOSITEJIbHBIX OTBETaxX, JONYyCKaeT HEeTOYHble (OPMYIUPOBKH, B
npoliecce OTBETa JOITycKaeT OMOKU IO CYILIECTBY BOIIPOCaA.

1-4 6annoB, eciu He OCBOMJ OO0s3aTeNbHBI MUHMMYM 3HaHMH IpeaMeTa, He CIIOCOOEH
OTBETHUTbH Ha BOIIPOCHI JaXe MPH JOMOJHUTEIbHBIX HABOAIIMX BOIPOCAX.
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TecTbl MPOBOAATCS B COOTBETCTBHU C TOJIOKEHHEM 00 OaUIbHO-PEHTUHTOBOW cHCTEME
aTTecTanMu OOydJaroUmMxcsi MO 00pa3oBaTelIbHBIM MNpPOTpaMMaM  BBICIIETO 00pa3oBaHUS
Kabapauno-bankapckoro  rocynmapcTtBeHHoro  yHuBepcureta uMmM. X.M.  bepbekosa
(https://kbsu.ru/). TlonHBII TIepeYeHh TECTOB NMPHUBOIUTCS B OaHke TecTOBBIX 3amaHuii KbBI'Y
(mpoBepsiemblie kommereHuu: 11K-3, TIK-4). OOpa3iisl BApHAHTOB 3a/IaHUH:

1. 3aoanue {{ 13 }} Tema 1-0-0
OCHOBHBIE CBOWCTBA JIA3€PHOTO U3ITYYCHUS:

[l MOHOXpPOMAaTHYHOCTb

(] manas pacXoauMOCTh

] BBICOKAs MOIIHOCTH

(] paanoakTHBHOCTbH
2. 3aoanue {{ 22 }} Tema 1-0-0
MOHOXpPOMaTUYHOCTS Ja3epa - 3TO:

[J crnocoOGHOCTh TEeHEPUPOBATH CBET OJTHOM JTMHBI BOJTHBI

[] cmocoOGHOCTh TeHEPUPOBATH CBET OJHOM YaCTOThI KOJIeOaHHH

[J crmocoOGHOCTh TeHEepHPOBATh CBET B IIIMPOKOM JTHAMA30HE JIJTMH BOJIH

[] cnocoOHOCTh TeHEPHPOBATh CBETOBBIC BOJIHBI C OJHON aMILTUTY IO
3. 3aoanue {{ 35 )} Tema 1-0-0
Mamnas pacXoAUMOCTb JIa3€pHOTO JTyya 00yCIOBIICHA!

[l mapamieapbHOCTHIO HHAYIIMPOBAHHBIX (POTOHOB B paboyeM BEIECTBE

L] mpaBWIbHOI TeOMETpHEl aKTHBHOTO BEIIECTBA

L] cBoiicTBaMH 3JEKTPOMAarHUTHON BOJIHBI

[l MOHOXPOMAaTHYHOCTBIO JIA3EPHOTO JIyya
4. 3aoanue {{ 46 )} Tema 1-0-0

Haubosnee yacto ucnoab3yeMoe B TEXHOJIOTHH CBOMCTBO JIA3€PHOTO U3IYUYEHUS — ITO:

L] BbICOKasi ”YHTEHCHUBHOCTb

[l MOHOXpPOMAaTHYHOCTb

(] manas pacXoauMOCTh

[] BBICOKAs JTOKAJIBHOCTD
5. 3aoanue {{ 52 }} Tema 1-0-0
®dakTopbl ONpeAeTIAIONINe CKOPOCTH HOHHOTO TPABJICHUS:

[l sHeprust HOHOB

L] yron majeHus HOHOB

[] cocraB pabouero rasa

L] yron oTpaskeHHs: HOHOB

MeTtoauyeckue peKOMeHAAIMHU K MPOX0KIEHHI0 KOMIILIOTEPHOI0 TeCTHPOBAHUSA

KommproTepHoe TecTUpOBaHHE TMPOBOAUTCS CTPOTO IO 3apaHee COCTABICHHOMY
paclyCaHUIO B paMKax TEKyIIero KOHTposist. CTyJeHT JOJIKEeH MpeABapUTEIHHO 03HAKOMHUTHCS C
CHUCTEMOM TECTHUPOBAHMS W OCBOWTH NPOCTEHIITNE HABBIKK paOOTHI ¢ HEW. TecToBble 3amaHus
BKJIIOYAIOT TEOPETUYECKUE BOMPOCHI C BapHaHTaMU OTBETOB WJIM 3aJaHUS Ha TMPOCTEHIIHe
BbluncieHus. BpemMs Ha paboTy B cucTeMe TECTUPOBAHMS OTrPAHUYEHO M IPEAINoyaraeT
IPEBapUTENbHYI0 CAMOCTOSTEIbHYIO IMPOPA0OTKY BOMNPOCOB, BBIHOCHUMBIX Ha TECThl, BO
BHey4eOHOe BpeMmsl.

Kpurepun onieHMBaHUS TECTOBBIX 3aIaHUI
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I[To pesynbrataM Ka)KJ0ro TECTUPOBAHUS CTYJICHT MOXKET MOJIYYHUTh 10 5 6aisoB (Bcero 15
0amtoB B TeueHue cemectpa). [1o uToram TeCTUPOBAHUS CTYJCHTY BBICTABIISIOTCS:
5 0ans10B, eciu CTyACHT NpaBUIIbHO OTBETHII HA 86 - 100% TecTOBbIX 3a1aHMIA;
4 6aju1a, eciy CTYJEHT IpaBWIHHO OTBETHI Ha 71 - 85% TECTOBBIX 3a/laHU;
3 6aju1a, eciu CTYJEHT NpaBuwiIbHO OTBETUI Ha 51 - 70% TecTOBBIX 3a/laHUN;
0 6anJ10B, eciu CTyACHT NpaBmiIbHO OTBETHII Ha () - 50% TeCTOBBIX 3a/1aHUM.

3aaHus NPAKTHYECKUX 3aAHATHI

I[Ipumep THMOBOro 3aJaHUsl NPAKTHYECKOro 3aHiATHs Ha Temy «DopmupoBaHue
HaHOCTPYKTYp METOAaMH 30H0BOI HaHoyimTorpaduu. JIokaibHOE aHOIHOE OKUCIeHuey. [loce
MPOpabOTKH JIEKIIMOHHOTO MaTepHalia, CaMOCTOSTEILHOTO aHaIN3a JIUTEPaTyphl (B TOM YHCIIC U
y4eOHO-METOIUYECKOM) U OTKPBITHIX HMCTOYHUKOB yyalluecs TOTOBAT KpaTKUE JOKIaabl IO
TEKyIed TeMe 3aHATHS U COBMECTHO IMPOBOJST YMUCIEHHBIM pacdeT peXMMOB M TapaMeTpOB
mpolecca JOKAJIbHOTO aHOJHOTO OKHCIEHHS, YTO TO3BOJSET BBIIBUTH OCHOBHBIE OTJIMYUS,
JOCTOMHCTBA U HeocTaTku MetoAa JIAO oT Apyrux MeTof0B HaHOIUTOrpaduu Ha KOHKPETHBIX
npuMepax.

Ieab 3anaTHA:

- chopmupoBaTh 1enOCTHOE mpencTaBieHne o meroae JIAO, peammsyemom Ha C3M ¢
ONTUYECKOW CHUCTEMOW PETUCTpPAllMU CHUTHAla, a TaK € BO3MOXHOCTAX M OTPAaHMUYEHUSIX
Metoaa JIAO nHa 6a3ze C3M;

- COBEpIICHCTBOBAHUE U PA3BUTUE HABBIKOB CAMOCTOSITENFHOW aHATUTHUYECKOW U TOUCKOBOM
paboThl C WCMONB30BaHHEM HH()OPMAIIMOHHO-TIPABOBBIX pecypcoB cetu «WHTepHeT» M0
paccMaTpuBaeMoOi TEMaTHKeE.

MeToanyeckue peKOMeHAAIUN K NPAKTUYECKUM 3aHIATUSAM

[IpakTrueckue 3aHATHS MO3BOJIAIOT 3aKPEMUTh OCBOCHHBIM TEOPETUUYECKUNU MaTepual U
MOJIyYEHHBIE HABBIKH, CTUMYJIHUPYIOT CaMOCTOSITENIBHOCTh M HWHUIIMATUBHOE MBIIUICHUE Y
00yJaromerocsi, MO3BOJSIOT BBISIBUTh HEAOCTATKH OCBOCHHSI MTPAKTUYECKUX HABBIKOB, a TaK JKE
CTEIeHb UX CPOPMHUPOBAHHOCTH IO KOHKPETHBIM pa3JieliaM.

[lepBoHayanbHO mMpenoaaBaTeNib JA€T KPaTKOE BBEICHHUE B TEMY TEKYIIETrO 3aHSTHS,
OTpe/esieT OCHOBHBIC MPUHIIMITMATILHBIE MOMEHTBI PACCMAaTPUBAEMOI0 BOIPOCA, 3aTEM 3a/1a€T
BOIIPOCHI 110 MPOILJION TeMeE, MPEACTABIISI CTyACHTAM 3a/ladyd CUTYallMOHHOTO THUIIA, CTYJACHTaM
JTaeTCs BpEeMs Ha pa3dAyMbs, IIOCJIE€ Yero HX OTBETHl 0O0Cyxknatorcs rpymmoi. [lanee
IperoaaBaTelb JaeT 3aJaHue Ha JOM B (popMe KpaTKOro JAOKIIaza [0 TeME 3aHSTHS.

Ha mnpakTtuyeckux 3aHSATHUSX TMpenojaBareib JODKEH CO3JaBaTh HENPHHYXICHHYIO
00CTaHOBKY B ayJUTOPHH W OPraHU30BaTh OXXUBJEHHBII OOMEH MHEHHSIMH, IOJEMUKY H
JUCKYCCHUIO TI0 OCHOBHBIM BONpOCAM IMpakTHUecKux 3aHsATuil. Heobxomumo pa3BuBath u
MOOMIPSATh AKTUBHOCTH OOYYaIOIIMXCS, JOOMBATbCS HMX BHUMATEIBHOTO W KPUTHYECKOTO
OTHOIIIEHUS K BBICTYIIJICHHIO COKYPCHHUKOB.

AkTuBHasi paboTa CTYJEHTOB Ha TMPAKTUUYECKUX 3aHATUSAX SABISETCS OIHUM W3
MoKa3aTeNneil Xopolled OopraHu3alui TakuX 3aHATHA. [Ipu 3TOM OYEeHb BaXXHO MOJUIMHHO
HAyyHOE pEIICHHEe Ha MPaKTUYECKUX 3aHATHSIX 3a7ad, CBA3aHHBIX C OOJACThIO U BUAAM
pohecCHOHANBHOM JIeATENHHOCTH BHITYCKHUKOB I10 HAIIPABIECHUIO MOATOTOBKH «DIEKTPOHUKA
Y HAaHOAJIEKTPOHUKA
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CTyAeHTBI-MaruCTPaHThI TPOBOST MOUCKOBYIO paOOTy U U3YYalOT HOBBIE JOKYMEHTHI 110
HOPMAaTUBHO-TIPAaBOBOMY OOECIICUCHHIO Pa3BUTHsI HaHOTeXHONOTHH B Poccuiickoit denepanum,
KOPPEKTUPOBKE IUIAHOB Pa3BUTHUSI HAHOMHAYCTPUHU B COOTBETCTBUU C TEKYILIEH CUTyaLUEH.

OOyuaromumecst ClIensT PperyJsspHO 32 U3MEHEHUSMH TPHOPUTETOB B OPraHHU3AllMU U
MIPOBEJICHUH, HAYYHBIX HUCCIICOBAHUIA B 00JIACTH HAHOTEXHOJIOTHA, IPOABMKCHHUS Poccuiickux
CTaHAAPTOB HA MEXIyHapogHoOM ypoBHe. CTyaeHTaM HEOO0XOIUMO YICIUTh BHHMaHHUE
BOIIPOCaM YCWJICHHUS CBSI3M 0Opa3oBaHUs, HAYKH U Ou3Heca B cepe HAHOTEXHOJIOTHH, B TOM
quclie BOMPOCY MOJrOTOBKU KaJpOB B 3TOW 00JaCTH.

5.2. [IpomesKyTOYHAS aTTeCTAIUSA

N3yuenne mucumminHabl «KoprmyCKyspHO-30H0Basi HAHOTEXHOJIOTHS) 3aKaHYMBACTCSA
3aueroM. [IpumepHbIii iepedeHs BonpocoB (poBepsieMmble komrereHun: [1K-3, [TK-4) k 3auery:
1. ®uznvecKkue OCHOBBI TEXHOJIOTUH (POKYCHPOBAHHBIX HOHHBIX ITYYKOB.
2. [lpuHumn neicTBus U anmnaparypHoe odecnieuenue npudopos s peanuzanun OUIT-

TEXHOJIOTHUM.
3. ®u3nveckre OCHOBBI aTOMHO-cHII0BOU MuKpockomnuu (ACM)
4. AnmaparypHoe obecnieuenne ACM
5. Tumbl 30HA0B aTOM -CHJIOBOTO MHKPOCKOTIA, UX T€OMETPHS, OCHOBHBIE (DM3UUYECKUE CBOICTBA
Y TIapaMeTphl.

. Knmaccudukarus METOIUK aTOMHO-CHIIOBOM MUKPOCKOIIUH.
. BextopHnasi, pactpoBas nutorpadus.

(e BN e

. OCHOBBI CHIIOBOH JINTOTpad .

9. IlepreBast HaHOTUTOTpAPHSL.

10. MounekyJisipHOE€ ¥ aTOMapHOE MaHUITYJIMPOBaHUE.

11. IpuHumn neicTBus U GU3NUECKUE OCHOBBI pabOThI CKAHUPYIOIIETO TYHHEJIBHOTO
Mukpockomna (CTM).

12. OcHoBuble pexumbl CTM u pakTopsbl, BAUSIOMKE HAa pa3pelieHe METoa.

13. Ananu3 nmoBepxHocTHBIX (a3 B CTM.

14. Cnekrpockonus aacopOoupoBanHbix yactuil B CTM.

15. Metoab! Uccnea0BaHUs SHEPTrETUUECKOT0 CeKTpa moyrynpoBoaHukoB B CTM u JITC
(JlokanbHasi TYHHEJbHAs! CIEKTPOCKOIIHS).

16. KonraktHoe ¢popMupoBaHre HaHOpelbe(da MOBEPXHOCTH.

17. beckoHTakTHOE (hOPMHUPOBAHHUE HAHOPENbE(a MTOBEPXHOCTH.

18. JlokanbHas «ri1yOMHHAs» MOIU(PHUKALMS TOJYTIPOBOJAHUKOBBIX MOAJ0KEK B MUKPOCKOIIE

19. O6mias xoHnenius TexHogoruueckux onepanuiit CTM B KUAKOCTIX U raszax.

20. DneKTpOCTUMYJIUPOBAHHAS MUTPALIMs HA TOBEPXHOCTAX IOJIMMEPOB.

21.Nonno-nyueBoe tpasnenue (UJIT).

22.PapukanpHoe TpaBieHue (PT).

23.ITnasmennoe tpaBnenue (I1T).

24 PannaliiOHHO-CTUMYJIMPOBAHHOE TPABJICHHE.

25.MexaHndeckast MOM(UKALMS TOBEPXHOCTH € IIOMOLIbIO aTOMHO-CUJIOBOTO MUKPOCKOIIA.

26.I1loneBoe ucnapenue.

27.Dip-pen auTtorpadusi.

28.HanonuTorpagusi METOJIOM JIOKaJIbHOTO AaHOIHOTO OKUCIICHHS.
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29.0CcHOBHBIE HANPABJIEHMSI CO3JaHUS YCTPONCTB HAHOAIEKTPOHUKH C IIOMOILBIO JIOKAJIBHOTO
AQHOJTHOTO OKHCJICHMS.

30.Ckanupyroias aTOMHO-CHJIOBAasi MUKPOCKOIIUS: OCHOBBI METO/1a, allllapaTHas peaau3arus
PEXUMBI CKAHUPOBAHUS, OOBEKTHI U TApaMeTPbl U3MEPEHMUS.

31.Cxanupyroniasi TYHHEJIbHasE MUKPOCKOIIHS : OCHOBBI METO/1a, allliapaTHasi peain3aius
PEXUMBI CKAHUPOBAHUS, OOBEKTHI U TTapaMeTpbl U3MEPEHUS U pa3peLICHHE.

32.Cxanupyomias 3JIEKTPOHHO-PAaCTPOBasi MUKPOCKOIT : OCHOBBI METO/Ia, armapaTHas
peanuzanus pexXUMbl CKAaHUPOBAHUS, OOBEKTHI U TapaMeTphl U3MEPEHUS U pa3pelIeHHeE.
33.IIpocBeunBaronias 31EKTPOHHAsI MUKPOCKOIMS : OCHOBBI METO/1a, alllapaTHasl peajln3aius
PEKUMBI CKAHUPOBAHUS, OOBEKTHI U ITapaMETPbl U3MEPEHUSI U Pa3pellIeHue.

34.MarHuTHO-CUIJIOBasi MUKPOCKOII : OCHOBBI METO/1a, allllapaTHas peaiu3alus pexuMbl
CKaHMPOBAHUS, OOBEKTHI U IIApaMETPbl U3MEPEHHSI U Pa3pellIeHUeE.

35.@usnueckre U GU3NKO-XMMHUYECKUE OCHOBBI HAIIPaBJICHHOTO N3MEHEHUS CBOMCTB U
XapaKTepUCTUK HAHOOOBEKTOB, HAHOMATEPHUATIOB U HAHOCTPYKTYP.

36.Ponb moBepxHOCTH B ()OPMHUPOBAHUU CBOWCTB HAHOOOHEKTOB M HAHOMATEPHAJIOB.

37.Xumuueckue Moau(pUKaLuu HAHOOOBEKTOB M HAHOCUCTEM.

38.0nexkTpoxuMuUecKre MeTo/1bl MOAN(UKAIIUK HAHOOOBEKTOB U HAHOCTPYKTYDP.

39.MoHHO-1IJ1a3MEeHHbIE METO/Ibl MOJU(PHUKALIMY HAHOMATEPUAIOB U HAHOCTPYKTYP.

40.JIazepHble METOBI MOAU(PUKALIMNN MATEPUATIOB JIEKTPOHHUKH.

MeTtoauyeckue peKOMeHAalMH 110 NOATOTOBKE H MPoLeype OCYIeCTBICHHS
KOHTPOJISA BHITIOJIHEHUS

B cootBercTBHM OasIbHO-PEHTHHIOBOM CHCTEMOW aTTeCTAllMM CTYAEHTOB, KOTOpas
neiicteyer B KBI'Y oOmeHka yCHEIIHOCTHM OCBOEHHS IporpaMM IO JHUCUUIUIMHAM
OCYWIECTBISICTCS B XOJ€ TEKymero (B TOM 4YHCIE pPYOEKHOr0) KOHTPOJIA, a TakKxke
IIPOMEXYTOUHOU (CEeCCHOHHOI) arTectanuu. B Xome Tekymied arrectauuu (BBIIOJHEHUE
MHAVBUAYAIbHBIX KOHTPOJIBHBIX 3a/laHuM, TECTHPOBAHME, KOJUIOKBUYMBI U JIp.) MPOBOAUTCA
KOHTPOJIb YCBOEHHS IIPOIrPaMMHOI0 MaTepuaia o TeMaM, pa3zeslaM U COBOKYITHOCTH BOIIPOCOB
no aucuuiuiiHe. Bo Bpemsi Takol arrecTalMM IpPENoJaBaTeslb OLEHUBAaET B KaKOW Mepe
o0yyYaroImuiicsi U3y4yuil 3aIJIJaHUPOBAHHYIO K IMPOBEPKE YacTh MPOTPAMMBI 1O AMCLUUIUIMHE U
HACKOJIBKO JETaJbHO 3HAET MOCTAaHOBKY 3aJaud (BOIMpOca), HAMEUEHHBIN IJIaH pEIIeHUs ATON
3aJ]aud, BBIBOJI OCHOBHBIX COOTHOIICHUH ((popMyn, ypaBHEHHWI) U MOXET MPOBOIUTH HX
aHaJIn3.

Ha 3adere mpoBepsieTcst cPOpPMHUPOBAHHOCTh 3HAHWN HMHTETPAIBHOTO XapakTepa IO
OUCLMILIMHE B LEJIOM, BKIIIOYas BEChb TEOPETUYECKHM MaTepHall, BOIPOCHI, BBIHECCHHBIE HA
CaMOCTOSITEJIbHOE M3yU€HUE, U NPAKTHUYECKUE 3HAHMS, MOJIYUYEHHbIE B XOJ€ NMPAKTUYECKUX U
71a00paTOpHBIX 3aHATUH. B 3TON CBs3M, CTYAEHTY PEKOMEHIyeTCs 3apaHee O3HAKOMUTHCS C
MIepeYyHEM BOMPOCOB K 3a4eTy (HEe MEHEee UYeM 3a JIBE HEJEJH /10 ero MPOBEACHUS) U TIOCETUTh BCE
KOHCYJIbTAIl[HOHHBIE MEpPONPUATHS, B COOTBETCTBMM C Yy4eOHBIM pacrnucaHueM. [loaroroBka
o0yyJaroIerocs K 3a4eTy BKIIOYAET TPH dTarna:

- caMocTosATeNbHas paboTa B TEUEHUE CEMECTpa;

- HENIOCPEJCTBEHHAs IOATOTOBKA B JIHU, IPEIIECTBYIOLIME 3a4€Ty 110 TEMaM Kypca;

- IOATOTOBKA K OTBETY HA BOIIPOCHI BO BPEMsI 3a4eTa.

IIpy moaroroBke LenecooO0pa3HO HMCHONB30BaTh OOYYAIOLIMMCA MaTepHajbl JIEKLUH,
yueOHO-METOJMUECKUE KOMIUIEKChI, HOPMaTUBHbIE JTOKYMEHTbI, OCHOBHYIO U JOIOJIHUTEIBHYIO

JTUTEpATypy.

17



Ha 3auer BbIHOCHTCA MaTepual B oObeMe, NPEAyCMOTPEHHOM pabodel MmporpaMMoii
y4eOHOM TUCITUILTAHBI 32 CEMECTp. 3aUeT MPOBOAATCS B YCTHOM (opme.

Ilepen  mpoBeneHuWeM — aTTecTallid  BEAYIIMM  IpemnojaBaTellb  COCTABIISET
SK3aMeHalMOHHbIEe OmneTbl. OpMyIHMpPOBKAa TEOPETUYECKUX BOMPOCOB B OMIIETAaX COBMAJAET C
(GopMyIMpPOBKON TIEpeyHs BOMPOCOB, IOBEACHHBIX [0 CBEICHHS OOydaroluXcs HaKaHyHe
arrectauuu. Colep)kaHue BOIPOCOB OJHOIO OuJieTa OTHOCUTCA K pa3iIMYHBIM pazjernam
MPOTPaMMBI ¢ TeM, YTOOBI O0JIee TIOTHO OXBATUTh MaTepHa y4eOHOH TUCIIUIUTHHEI.

B ayauropumn, rae mpoBOIUTCS YCTHBIM ONMpoOC, TOJMKHO OAHOBPEMEHHO HAaXOJIUTHCS HE
OoJyiee MIECTH CTYAEHTOB Ha OJHOTO IPETOJAaBaTells, MPUHUMAOMIETO 3a4eT. Ha moaroTtoBky
oTBeTa Ha OuseT Ha oTBOAUTCS 40 MUHYT.

OcHoBOM JJ11  OIpeneseHHs] OLEHKU CIY>)KUT YPOBEHb YCBOEHHUS OOYYaIOLIUMUCS
MaTtepuaia, MPeayCMOTPEHHOro JaHHOW paboueld mporpammoil. K 3adery pomyckarorcs
CTyIeHThl, HaOpaBmme 36 u Ooznee OamioB MO HTOraM Tekyuiero KoHTpouss. CTyJeHT,
HaOpaBmmii Oonmee 61 Gamna B XOJe TEKYIIETO KOHTPOJS, CUMTAETCS aTTeCTOBAaHHBIM 0e3
MPOXOXKJICHHS TIPOIeAyphl arTectanuu (06e3 cmauum 3adeta). B mpotuBHOM ciydae (ecnu
KOJIMYECTBO HaOpaHHBIX OAJUIOB MO pe3ylbTaTaM TEKYIIEro KOHTPOJS HAaXOAUTCA MEXIy 36 u
61) cTtyneHT 00s13aH IPOUTH MpoIeaypy arrectanuu. [Ipu aTom:

«3auTeH0» BBICTABJIAETCS  OOydaroOUIeMycCs, HPOJEMOHCTPUPOBABIIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE MPABUJILHOE 3HAHHE MPOrPaMMHOTO MaTepuaia U H3JI0KHUBIIEMY
OTBET JIOTUYHO, T'PAMOTHO, YOETUTEIbHO, TOTOBOIO K JalbHEHIIeMy NpodhecCHOHAIbHOMY
coBepIIeHCTBOBaHUIO. [Ipyu oTBeTe 0Oyuaromuiicss MOXeT AOMYyCTUTh HEKOTOPbIE HETOYHOCTH,
HEerpyOble OIIMOKH, 3aTPYJHATHCS B CAMOCTOSTEILHOM M3JIOKEHHHM MaTepuaia, HO MpPaBUIbHO
OTBEYATh Ha 3aJ[aBacMbleé €My BOIPOCHI, B pe3yJibTaTe HABOJAALIMX BOIPOCOB C MOMOILBIO
IIpenoaaBaTessi UCIPABIATh JONYIIEHHbIE OIIMOKY U HETOUHOCTH.

«He 3a4TeH0» MOXXET ObITh BBICTABICHO OOydaromieMycs, oOHapyKUBIIIEMY HEMOJHOE,
HEOCO3HAHHOE 3HAaHHE Y4YeOHO-POrpaMMHOTO MaTepualia, JOIMyCKarolieMy IpyObie OIIHMOKH,
HECTIOCOOHOMY CaMOCTOSITENIbHO M3JI0KHUTh OTBET HA BONPOC, OTBEYAIOLIEMY HEMPABUIBHO HIIU
HE JaIleMy OTBET Ha 3aJaHHbIE BONPOCHL. JIeMOHCTpHUPYEMBIH YpOBEHb 3HAHMM HE MOXKET
OBITh MTPU3HAH JOCTATOYHBIM JJIS TPO(HECCHOHAIBHON AESITEIbHOCTH.

6. MeToan4yeckue MaTepuaJibl, Onpeaesilouue NpoueAypsbl OleHUBAHUs 3HAHUM, YMEHHH,
HABBIKOB M (MJIM) ONBITA AeATEIbLHOCTH

@OopMBI TEKYHIETO U NMPOMEKYTOYHOIO KOHTPOJISA 3HAHMM CTYJEHTOB IO IHUCLUIUIMHE
OINPEJEISAIOTCS B COOTBETCTBUM C Y4eOHBIM IUTAHOM 0OOpa3oBaTeNbHOM MporpaMmbl U B
COOTBETCTBMM C JedcTByromuM IlonoxkeHuemM o OaJlIbHO-pPEHTHHIOBOM CHCTEME OLEHKH
ycneBaemoctu cryaeHToB KbI'Y.

Ot oOyuaromuxcst TpeOyeTcsl MOCEUIeHHe 3aHATUH M 3HAKOMCTBO C PEKOMEH]IOBaHHOM
muteparypoid. Ilpn arrectanum oOydaroIUMXCs OLIEHMBAETCS KadyecTBO paOOThl Ha 3aHATHAX
(YMeHHe BECTH TUCKYCCHUIO, CIIOCOOHOCTh YETKO U EMKO (OPMYJIMPOBATH CBOU MBICIIN), YPOBEHb
MOJrOTOBKH K CaMOCTOSITEJIbHON EATEIbHOCTH, KaUeCTBO BBIIIOJHEHU 3a/1aHuil (pe3eHTanuii,
JIOKJIa/I0B, BBITIOJIHEHUE NTPAKTUYECKUX PaOOT U Ip.).
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Pe3y.m>TaT1,1 0CBOCHUA y‘-lGﬁHOﬁ AUCHMIIIMHBI, IOAJICKAIIIME MIPOBEPKE

Tabmuua 9
% ®opMyJTHPOBKA Iliianupyemblie pe3yabTaTbl 00y4eHUs Bun
E KOMIIeTEHIIUU U3 (moka3aTesu JOCTHKEHUS 32JAHHOTO OLIEHOYHOI 0
Q ®IoC BO YPOBHSI OCBOCHUSI KOMIIETeHIN) MarepuaJjia
IK-3.Cnocoben Bompocsr K
BBIIIOJIHATH pa6OTI)I TTK-3.1.3naet IPHUHIHIL yHeTa BUIOB H KOJIJIOKBUYMY,
o 00BEMOB MTPOU3BOJICTBEHHBIX padOT GaHK TECTOBBIX
TEXHOJIOTUYECKOM IIK-3.2. Ymeer OCYIIECTBIIATh 3aJjaHuH,
MOATOTOBKE periiaMeHTHOE o0cyKUBaHUE 3a/laHus u
MIPOM3BOICTBA 0GOPYIOBAHHS. BOITPOCHI K
Matep HEUIOB | 1IK-3.3.Bnaneer HaBBIKAMHU HACTPOUKHU HPaKTHHCCKIM
2 uspemm BBICOKOTEXHOJIOTHYECKOT0 000PYIOBaHHs B | SorATHAM,
7 | MICKIPOHHOU COOTBETCTBUU C MPABWIAMH HACTPOUKHU BOIPOCHI K
S | TCXHHKH 3a4ery;
S NK-4.1.3naet METOINYECKYIO 0azy Bomnpocsr K
§ ITK-4.Criocoben U3MEPEHUH MapaMeETPOB TEXHOJIOTHYECKHX KOJUIOKBHYMY,
—% OpraHn30BaThH IPOLECCOB M  TECTUPOBAHUE IPOAYKTA Gank _TCCTOBBIX
éa METPOIOTrHYECKOTO IIPOM3BOLCTBA 3a/1aH1H,
obecneueHus MK-4.2.YMeeT OCYIIECTBIATh MPOBEPK SANAHA 1
- ym m POBEPKY, BOIIPOCEHI K
[pON3BOACTBA HACTPOMKY W KalMOpOBKY OJIEKTPOHHOM MPAKTHYECKHM
MaTCpHaios 1| y3mepuTeNnsHOIM anmapaTyphl 3AHATHAM,
u3/Ieni IK-4.3.Bnaneer HABBIKAMH | BOIIPOCHI K
3JIEKTPOHHON METPOJIOTUYECKOTO COIPOBOXJECHUS | 3a4ETY;
TEXHHUKH TEXHOJIOTHYECKHUX MPOLIECCOB u
IKCIUTyaTaIluu

7. YueOHO-MeTOAMYECKOE 0O0ecnieueHHe TUCHMILINHBI (MO1YJIs1)

7.1. OcHOBHasA qUTEpaTypa

MaprteiHerko HO.B. IlmasmeHHass HaHOTEXHOJOTHS [DIEKTPOHHBIM pecypc]: yueOHOe
nocobue/ 1O0.B. Maptsinenko, A.A. CkoBopoaa. DJEKTPOHHBIE TEKCTOBBIC JaHHbBIC. —
M.:PYJIH, 2010.-112 c. 978-5-209-03528-2. - 3BC «IPRbooks»

B.J.MuponoB, OCHOBBI CKaHUpYIOIIEH 30HA0BOM MuKpockonuu, M., Texnocdepa, 2004
3BC «IPRbooks»

Kyznenos I'.Jl. Dn1oHHas TEXHOJIOTMS B MUKpPO- U HaHO MHIYCTPHUH. YCKOPEHHBIE HMOHBI
[OnexTponnslii pecypc]: yuebnoe mocodme / T'.JI. Kysmemo, A.P. Kymxos, A.A.
Cepruenko, H.A. XapnamoB. — DIIeKTpOHHBIE TeKCTOBbIe naHHble. — M.: Mzg. Jlom
MUCuC, 2012.- 128 c. — 978-5-87623-556-5.— OBbC «IPRbooks»

Mano W.E. nasepHble TEXHOJOTMM B 3JIEKTPOHHOM MAaUIMHOCTPOEHUH [DJIEKTPOHHBIM
pecypc]: yuebHoe mocobue/ U.E. Mamos, M.H. IlluranoB. - DneKTpoOHHBIE TEKCTOBHIC
narnbie. — M.: MI'TY nmenn H.3. Baymana, 2008.-24 c. -2227-8397.- 3BC «IPRbooks»

7.2 lonoJTHUTEILHAS JIUTEPATypa
AnbrynoB IO.K., T'apuupin A.I'. JlazepHble MHUKPOTEXHOJOTMH M HMX TPUMEHEHUE B
anexkTpoHuke. —M.: Panuo u cBs3b, 2001.- 632 c.
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I'puropstay A.I'., [uranos W.H., Muctopos A.M. TexHonornueckue mpouecchl Ja3epHoOn

obpabotku. —-M.: MI'TY umenn H.D. baymana, 2008.- 664c.

Benauk O.I'., T'opun FO.H., IlonoB B.®. KopnyckynsapHo-poToHHAs TeXHONOTUsA. —M.:
Bricmias mikoina, 1984. — 240 c.
['aes JI.C. Marepuaibl U KOMIIOHEHTHl HAHOZJCKTPOHUKU. JIabOpaTOpHBIN MPaKTHKYM
[Tekcr]: yueonoe mocooue/ 1.C. I'aeB, B.A. Ilanuenko, P.I11. Temes. — Hanpunk: KBI'Y.

2017.-96 c.

3ebpeB .M. ®usnueckre OCHOBBI KPEMHHEBOW HAHOAJICKTPOHUKH YdUeOHOE mocodue it
By30B. M.: BUHOM. Jla6oparopus 3nanwmii, 2015.— 241 c¢.— DBC «IPRbooks»

HanoTtexHonornn B MOIynpoBOAHUKOBON siekTponunke/ OTB. Pemaktop A.JI. AceeB. —
Hosocubupck: U3a-so CO PAH, 2004. — 368 c.
VYaiircaiinc JIx., Ouirnep M., Aanepc P. u np. HanotexHonorust B OrkaiieM 1ecsaTHICTHH.

IIporuos

HaIpaBJICHUS

uccneposanmii./ Ilog pen.

IT.AnuBucaroca. Ilep. ¢ anra. — M.: Mup, 2002. — 292 c.
CrnpaBouHo-uH(popmanoHHas cucreMa «KoHCynbTaHT-TUTIOC»
CrnpaBouHo-uH(popmannoHHast cuctema «['apant»

M.K.Poxo,

B toM uncne COBpPCMCHHBIC HpO(l)eCCI/IOHaJ'IBHLIe 0a3sbl JaHHBIX

P.C.Yuapamca u

e HaumenoBanne
I /;[ 3JIEKTPOHHOT' 0 KpaTtkas xapakTepucTHKA Anpec caiita | YciaoBus gocryna
pecypca
ONEeKTPOHHEIE BEPCUU 885898 monHbIx ABTOPH30BaHHbIi
TEKCTOB JIICCEpTalliii ¥ aBTOpedeparoB U3 http:// ) n0CTyI 3
1 9B PI'b douna Poccuiickoit rocynapersennoi | Www.dissaslr | o < (k.
oubmoTexn u 112-113)
ABTOpUTETHAS HOJIMTEMaTHYeCKast
«Web of p http://
. pedepaTuBHO-OHOIHOTrpadruecKast u .. Hoctyn mo  IP-
2 Science» . | www.isiknowl
HayKOMeTpHUecKkass 0aza ITaHHBIX, B KOTOPOH aapecam KBI'Y
(WOS) edge.com/
MHICKCUPYIOTCS 0KO0JIO 12,5 THIC. )KYpHAJIOB
Sciverse PedeparuBHas n aHanuTuueckas 0a3a JaHHBIX,
Scopus cozeprkalas 21.000 peLeH3UpYyEMBIX
< . | http://
3 u3garenabersa | okypHano; 100.000 xuur; 370 KHUKHBIA cepuil WWW_SCODUS.C Hoctyn mo  IP-
. .SCOpus.
«JIb3eBUP. (mpomoypkaromuxcs  u3jaHui); 6,8 MIH. om aapecam KBI'Y
Hayxka u JIOKJIaJIOB U3 TPYIOB KOH(DepeHInit -
TEXHOJIOTHH»
DNeKTpOHHAS oubnmorexa HayIHBIX
myONMMKanuii - MOJTHOTEKCTOBBIE BEPCHH OKOJIO
Hayunasn 4000 wunocTpanHHBIX M 3900 oOTedyeCTBEHHBIX
3J1eKTPOHHASl | HAYYHBIX KypHAJIOB, pedepars! myomukanuii 20 | http:/ N
4 p y Yp » pedep Y 1 . Ionnerit noctyn
OnobamoTexa TBICSY JKYPHAJIOB, a Takke omucanus 1,5 miH. | elibrary.ru
(HOBb PO®®U) | 3apyOexHBIX U poccuiickux anccepranmid. 2800
POCCHIICKMX JKypHaJoB Ha 0e3BO3ME3IHON
OCHOBE
Hanunonanenas HHPOPMALMOHHO- ABTOPHU30BAHHBII
aHAJMTHYECKAas CHCTEMa, aKKyMYJIHMPYIOIas nocrym. Ilo3Bomser
Oonee 6 MHJUTMOHOB IyOJMKALMA POCCUHCKHUX JIOTIOJTHSATD u
Ba3za nannbix )
5 Science Index | 2BTOPOB, @  TaiKe ndopmanmio 06 wux | http:// YTOUHATh CBEACHUS
(PHHII) nuTupoBanud  u3 Oomee 4500 poccuiickux | elibrary.ru 0 My OIMKAITHX
JKYPHAJIOB. YUEHBIX KBI'Y,
HNMEIOIINXCS B
PUHIT
6 Haumonansna | OObeqUMHEHHBINH 3JIEKTPOHHBINA Katanor Gounos | https:/ms6.pd | Joctyn c
sl 3JIEKTPOHHASL | poccuiickux  Ombnmorek, coxepxammii 4 JIEKTPOHHOTO
O0ndJIHoTEeKA 331 542 3IEKTPOHHBIX JIOKYMEHTOB YUTAJILHOTO  3aia
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00pa3oBaTeNbHOr0 M HAYYHOI'O Xapakrepa I10

PI'b N
Pa3JIMYHBIM OTPACIsIM 3HAHUHI

oubnuorexu KbI'Y

7.3. Ilepuoanyeckue U3IaHUA
1. Hano- u MmukpocuctemMHasi TeXHUKa (KypHa)
2. MUKpO3JIeKTPOHUKA (5KypHAIT)
3. ®u3uKa U TEXHOJIOTUS MOJYPOBOIHUKOB (>KypHa)
4. ®uzuka TBEpAOro Tena (KypHai)
5. IloBepxHOCTh (3KypHaN)
6. XXypHa sKCIIepruMEeHTaTbHON U TEOPETHUECKON PU3nKu (KypHa)

7.4 UnTepHeT-pecypchbl
1. http://archive.neicon.ru — HOJHOTEKCTOBBIE aPXUBHI 3aPYOEIKHBIX KYPHAJIOB

2. http://www.nano-portal.ru - caliT O pa3BUTUHM M BHEJPEHUU HAHOTEXHOJIOTUH B
MPOM3BOICTBO
3. http://techlibrary.ru/ - Texundeckas Ou0aMOTEKA

4. http://www.en.edu.ru/catalogue/ - oOpa3oBaTesIbHbIA TOPTAT
5. http://www.portalnano.ru/read/databases — 6a3a naHHbIX DenepasbHOIO HHTEPHET-

nopTana « HaHOTEeXHOJIOTHY U HAHOMATEPUAITBI»
6. http://www.frbr.ru - MaTepuabl M0 HAHOTEXHOJIOT UM
7. http://lib.kbsu.ru — 6mbnuorexa KbI'Y
8. http://www.nanonewsnet.ru — caliT 0 HaHOTeXHOJOTrusX B Poccunu
9. http://www.nanodigest.ru — UHTEpHET-KypHaJ O HAHOTEXHOJIOTUAX
10. http://www.nanometer.ru — CaiT HaHOTEXHOIOTUUEeCKOT0 001ecTBa Poccuu

7.5. Metoanueckue yKa3aHusi 10 POBeIeHUI0O YIeOHBIX 3aHATHI U OPraHU3alUH
CaMOCTOSITeIbHOM pPadoThl CTyIEHTA.

MeTtoauyeckue peKOMeHAalMU K YTEHHIO JIEKIHIA.

MeTtoanyeckre peKOMEHIaluu O0ILEero Xapakrepa IO MPOBEACHUIO yYeOHBIX 3aHATUN U
OpraHM3alMM CaMOCTOSITEIbHON pabOThl CTYAEHTOB JI0CTATOYHO XOPOLIO pa3pabOTaHbl MHOTMMHU
OTEYECTBCHHBIMH M 3apyOeXHBIMH aBTOpPaMH, B TOM YHCIE C yYETOM KOMIIETEHTHOCTHOTO
MOJIX0Ja MpPH OpraHu3alMu 00pa30BaTEIBLHOIO MPOIECCa, OCHOBAHHOIO Ha JAESTEIbHOCTHOM
MOJIEIM TOATOTOBKHM BBINYCKHMKA By3a. XapaKTEpHOM OCOOEHHOCTHIO peanuzanuu
NeSITEeIbHOCTHOM MapaJurmMbl 00pa30BaHUs SIBJSETCSI YMEHbIIEHUE TPYIOEMKOCTH ayAMTOPHOM
paboThI M COOTBETCTBYIOIIEE IMOBBIIICHUS TPYJOEMKOCTH CaMOCTOSTENbHON paboThl. Pabounit
y4eOHBIH TIJIaH  JUIs 0akallaBpoB IO HANpPAaBIIEHUIO TMOATOTOBKH «DJEKTPOHUKA U
HaHodJekTpoHuKa» B KBI'Y, nmpenycmarpuBaer 00beM KOHTAKTHON paboThl mpumepHO 47% oT
o0Imel TPYIOeMKOCTH AUCIUIUIMHAPHONW moAroToBku. [lo mucummummbae «KopmyckynspHo-
30H/I0Basi HAHOTEXHOJIOTHSD 3TOT MOKa3aTelb BhIAEPKUBAETCS. B TakuxX ycIoBHSIX UMEET MECTO
IIOBBIIIIEHUE POJIH, 3HAYUMOCTU U 0OBEMOB CaMOCTOATENILHOM pabOThI CTYIEHTOB, IPH U3Y4YEHUU
JaHHOM AMCUMIUIMHBL. B To ke Bpemsi ydeOHas (KOHTakTHas) paboTa, Mo-MpexHEMY, JO0JKHA,
0€3yCIIOBHO, BBIIOJIHITH CHCTEMOOOPa3yIOIIy0 poib, 00ecrieunBas PeryispHOCTb U LEJIEBYIO
HalpaBJIEHHOCTh 00pa30BaTENbHOMN NEATEIbHOCTH 110 JAaHHOM TUCLUIUIMHE.

OcHOBHBIMU (hOpMaMM OpraHM3aLUU yYEOHBIX (ayAUTOPHBIX)3aHATHH MO AUCHUILINHE
«KopryckynsipHO-30H/10Basi HAHOTEXHOJIOTUS» ABJISIOTCS JIEKLMU U Ja0OpAaTOPHbIE 3aHATHSL.
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[Ipu moAroToBKE JNEKIMOHHBIX 3aHATUI MPEnojaBaTeNb JODKEH ONPEACTUTh LETH U
3a/jauM JISKIUW, Pa3padoTarh IJIaH MPOBEACHUS JICKIIUU, OCYIICCTBHTH IMOAOOpP JTUTEPATYyPHI
(03HaKOMJICHHE C TMEPUOJUYCCKUMH H3IAHHSIMH TI0 TEME JICKIIHii), 0TOOp HEOOXOJUMOro H
JOCTATOYHOTO TI0 COJIEPKAHUI0 y4eOHOro Marepuasia. JICKTOp onpenensieT METObI, TPHUEMBI U
CpeICTBa TOJACPXKAHWS HHTEPECa, BHUMAHHS, CTUMYJIUPOBAHUS TBOPUYECKOTO  MBIILICHHS
CTYJICHTOB.

Jlexiusi TOJDKHA BKIJIFOYATH B KAYECTBE ITANOB (POPMYITUPOBKY TEMBI JICKITUH, MTEPeUCHb
BOIIPOCOB, HW3JIOKEHUE BBOJHOM YacTH, OCHOBHOM YacTH, KpaTKHE BBIBOABI 1O KaXJIOMY
PaCCMOTPEHHOMY BOIIPOCY H PEKOMEHIAIMU  JINTEPATYPHBIX HUCTOYHUKOB TIO H3JIaraeMbIM
BonpocaM. Ecim  odepenHoe 3aHATHE SBISCTCS MPOJMOJDKESHHEM  MPEIBIIYIIEH JICKIINH,
1eecoo0pa3Ho KpaTko c(hOpMYyJIMPOBATh IOJYYCHHBIC PAaHEE PE3yNIbTaThl, HCOOXOAMMBIC IS
MMOHMMAHHUS ¥ YCBOCHUS HM3yYaeMBbIX BOIPOCOB. B 3aKIIIOYUTEIILHOM YacTH JICKIIMU JKeJIaTeIIbHO
0000mMTh HanboJiee BaXKHBIC M CYIICCTBEHHBIE MOMEHTHI JICKIIUU, CJEJIaTh BBIBOJBI, a TAKKE
chopMyJIMPOBATh 3a7a4uu JIJII CAMOCTOSTSIIBHON pabOThI CTYJCHTOB M yKa3aTh PEKOMCHIYEMYIO
autepatypy. LlemecooOpa3Ho Takke BBIACIUTL BPeMs JUIS OTBETAa HA BOIPOCHI CTYIACHTAM H
BO3MOXKHYIO JMCKYCCHIO 0 U3JI0KCHHOMY MaTepHaty Ha JICKIHH.

CopeprxaHue JICKIUU 10 JJAHHOM JTUCITUILUIMHE JOHKHO COOTBETCTBOBATH TUIAKTUYCCKHM
MPUHIIAIIAM, KOTOpble 00ecrne4ynBarOT COOTBETCTBHE H3JIaraéMOro MaTepuaiga Hay4HO-
METOIMYECKUM OCHOBaM II€JarOrMYecKoi AesATeabHOCTH. (OCHOBHBIMH U3 HHUX SBJISIOTCS
[[EIOCTHOCTh, HAYYHOCTh, JTOCTYMHOCTh, CACTEMAaTUYHOCTh M HATJISITHOCTD.

O} dexTHBHOCTh JEKIUU MOXKET OBbITh TMOBBIMIEHA 33 CYET PalMOHAIBHOTO
WCIIONIb30BAaHUSl TEXHHUYECKUX CpPenCTB. KOMIUIEKTHI  TEXHHUYECKHX CPEICTB HEOOXOIUMO
TOTOBUTH K KaXJI0H JIEKIIUU 3a01arOBpeMEHHO, He TIEperpykasi UMU ayJUTOPHIO.

CymectByeT KinaccuPUKAIUS JICKIMI 10 TUTIAM W METOJaM WX MPOBEACHUS (BBOJHAS,
yCTaHOBOYHAs, MpOorpaMMHasi, 0030pHAas, UTOTOBas W Ap.). IIpW H3IOKEHUU MPOrPaMMHOTO
MaTepuaiga Mo JAHHOW IUCIMIUIMHE Ha JIEKIUAX PEKOMEHIYETCS IIMPOKOE HCIOIh30BaHHE
cpencTB uHMGOPMANMOHHO-KOMMYHHKAITMOHHBIX TexHomoruu (MKT) u ayamo-BUACOTEXHUKH.
[ToaroroBka BUACO — JIEKIIMA COCTOUT B TMEPEKOIMPOBAHUH, NIEPEKOHCTPYUPOBAHUN YUEOHOM
nH(GOPMAIIMH [0 TEME B BH3YaIbHYIO ()OpPMY IS IPEABSBICHUS CTYICHTAM 4epe3 TeXHUICCKHE
CpeICTBa OOYUYEHUS WIIM CXEMBI, PUCYHKH, YCPTEHKH.

MeToauyeckue peKOMeHAAIMH 0 MOJAT0TOBKE K MPAKTHYECKHM 3aHATHIM

[IpakTudeckrne (ceMUHApCKUE) 3aHATHS — COCTaBHAsS 4YacTh Yy4eOHOro mporiecca,
rpynmoBast  (opMa 3aHSATHII TpPH AKTUBHOM Yy4YaCTHH CTYACHTOB. [IpakThdeckuwe 3aHATHS
CIIOCOOCTBYIOT YyTiyOJEHHOMY H3YYEHHUIO HamOoJiee CIIOKHBIX MPOOJIeM HAayKd M CIyKar
OCHOBHOH (OpPMOH TOABEIECHUS HMTOTOB CaMOCTOSITEIBHON paboThl oOyuarommxcs. lLlembro
MPAKTUUECKUX 3aHATHH sBIseTcs yriayOJeHHe U 3aKpelyieHHe TEOpEeTUYEeCKUX 3HaHU,
MOJTYYCHHBIX 00YYarOIIUMUCS Ha JICKIUAX M B MPOIECCE CAMOCTOSATEIIEHOTO U3Y4YCHUST y4eOHOTO
MaTepuaia, a, CleIoBaTeiIbHO, (OPMUPOBAHKE Y HUX ONPEICICHHBIX YMEHHI U HABBIKOB.

B xone MOArOTOBKM K CEMHUHAPCKOMY 3aHSATHIO HEOOXOAMMO MPOYMTATh KOHCIEKT
JICKIMH, W3YYHTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCS C JOINOJHHUTEIBHON JHTEpaTypoOid,
BHITIOJTHUTHh  BBIIAHHBIE TMperojaBaTelieM NpakThudeckue 3amanus. Ilpu »>ToM  yyecTb
PEKOMEH/IAlMN TIPEToaBaTeNisi U TpeOoBaHMs MporpamMmbl. JlopaOaTeiBaTh CBOW KOHCIEKT
TIEKIIMH, JIeasi B HEM COOTBETCTBYIOIINE 3alUCH U3 JTUTEPATYPHL.
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XKenarenbHO TIpM MOATOTOBKE K MPAKTUYECKMM 3aHATUAM 10  JUCLUIUINHE
OAHOBPEMCHHO HUCIIOJb30BATH HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIIUX 3aJaHHBIC BOIIPOCHI.

Ha npaktudeckux 3aHATHSAX OOydYarolIudecs ydarcsi TPaMOTHO H3Jarath IMpoOJieMBbl,
CBOOO/THO BBICKA3bIBATh CBOM MBICITH H CYXKICHUS, pACCMAaTPUBAIOT CUTYAaIllH, CIIOCOOCTBYIOIINE
pa3BUTHIO TPOPECCHOHATBHON KOMITIETEHTHOCTH. ClieayeT MMETh B BUJAY, YTO IMOATOTOBKA K
MMPAKTUYCCKOMY 3aHATHUIO 3aBHUCHT OT q)OpMI)I, MECTa IIPOBCACHHA CEMHUHApa, KOHKPCTHBIX
3aJIaHUN U IOPYYECHUN.

MeToanyecKue peKOMEeH/IAHH M0 OPraHU3AIMH CAMOCTOSITEIbHOM PadoThI

CamocrosiTenpbHass paboTa OO0ydYaIIMXCS - CHOCOO AKTUBHOTO, IIEJICHANPABICHHOTO
nproOpeTeHus CTYJACHTOM HOBBIX JUIS HETO 3HAHUI W yMEHUH 0e3 HEeMOCPECTBEHHOTO YYacTHUs
B 3TOM IIpoliecca npenojaBatesneil. I[IoBpleHHe poiar caMOCTOSITEIbHON PabOThl 00yYarOLINXCS
MIPY TPOBEICHUH PA3IMYHBIX BUIOB YUEOHBIX 3aHITHH MPEAIIOIaraeT:

- ONTHUMM3ALUIO METOJIOB 00YUEHUs, BHEIPEHNE B YUE€OHBII MPOLecC HOBBIX TEXHOJIOTHI
Oo0y4yeHHs, MOBBINAOUIMX  HPOU3BOIUTEIBHOCTh  TpyJa  HpenojaBaTels, AaKTHBHOE
UCTOJIb30BaHUE UH(POPMALMOHHBIX TEXHOJOTHH, MO3BOJIAIONIMX 00ydJarouieMycsi B ya100HOe a7
HEro BpeMsl OCBauBaTh yUeOHBIH MaTepHal;

- IIMPOKOE BHEJIPEHUE KOMITBIOTEPU3UPOBAHHOI'O TECTUPOBAHMS;

- COBEpIICHCTBOBAaHME METOJIUKHU IPOBEACHUS MPAKTUK M HAYYHO-HUCCIIEAO0BATEIBCKOM
paboTbl 00yuaromuxcs, MOCKOJIbKY MMEHHO 3TH BHUJAbI y4yeOHOH paboThl B MEPBYIO OYepe]b
TOTOBAT 00YYarOIIUXCs K CAMOCTOSTEIbHOMY BBIIIOJHEHUIO POQEeCCHOHANbHBIX 3a/ay;

- MOJICPHM3ALIMIO CUCTEMBI KYPCOBOTO U JAUIUIOMHOTO IPOEKTUPOBAHUS, KOTOpast TOJIKHA
MOBBIIIATH POJIb CTY/IEHTA B NOJ00pE MaTepHaia, MOUCKe My Tel pereHus 3a1ay.

CamocrosrenbHass paboTa TPUBOIUT CTYACHTA K TMOJYYCHHUIO HOBOTO 3HAHHA,
YOOPAJOYCHHUI0O M YIIyOJNEHUI0  HMMEIOIIMXCS — 3HaHWM, (OPMUPOBAHMIO Y  HEro
po(hecCHOHANBHBIX HAaBBIKOB U yMeHMH. CaMocCTOsATENbHAsI pab0oTa BBINOIHAET Psii QyHKIUI:

- pa3BUBAIOIIYIO;

- “H(POPMAITMOHHO-00YYaOIIY10;

- OPUEHTHUPYIOLIYIO U CTUMYJIHUPYIOIIYIO;

- BOCTIMTHIBAIOIIY1O;

- UCCJIEI0BATENIbCKYIO.

B pamMkax Kypca BBITIOJHSIOTCS CIIEAYIONINE BUIBI CAMOCTOATEIBHON paboThI:

1. TIpopaboTtka yueOHOTO MaTepHuaia Mo KOHCIEKTaM, yueOHOW 1 Hay4HOU JIUTepaType,
METOAMYECKHM PEKOMEHAALUUsAM (UId MOArOTOBKM K Ja0OpaTOpHBIM 3aHATHUSAM, TECTaM,
KOJJIOKBHYMaM U TIPOMEXYTOYHON aTTeCTalllN);

2. PerymnspHoe caMOTeCTUpOBaHHME U CAaMOIIPOBEPKA I10 BOIIPOCAM Ha 3K3aMeH (3a4er);

3. CamocrosiTenbHasi ~ MOUCKOBO-HMCCIENOBaTeNlbckas — paboTa MO M3ydaeMoil
JUCLUUIUINHE C HCIOJIb30BAHMEM JIIOOBIX BHJIOB MCTOYHMKOB HMH(popManuu (B TOM uuCIE U
HOBBIX HH(POPMAITMOHHBIX TEXHOJOTHH).

CryneHTaM peKOMEHJYeTCsl ¢ CaMOro Hayajga OCBOEHHs Kypca paboTaTh C yueOHBIM
MaTepHaJIoOM M BOIPOCAMHU K IPOMEKYTOUHON aTTecTalu B (opMe NOATOTOBKU K OYEPEIHOMY
71a00paTOPHOMY 3aHATUIO U KOJUIOKBUYMY. [Ipy 3TOM akTyaln3upyrOTCsl HMEIOIIMECs 3HaHUs, a
TaKXke co3gaercss 0aza I YCBOGHHsS HOBOIO MaTepuana, BO3HHKAIOT BOIPOCHI, OTBETHI Ha
KOTOpBIE CTYJICHT MOJy4YaeT Ha 3aHATHUSX.
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IIpu ocBoeHuM Kypca CTyJIEHT MOXKET MOJb30BaThCS OMOJIMOTEKOH By3a, KOTOpas B
IIOJIHOM Mepe obOecrneueHa COOTBETCTBYIOIIEH JIMTEpaTypoil. 3HAYUTENbHYH0 IIOMOIIL B
MIOIFOTOBKE K OYEPETHOMY 3aHSATHIO MOXET OKa3aTh KPaTKUI KOHCIEKT JeKIuil. OH ke MOXET
UCIIONIB30BaThCS U AJIS 3aKpeIuieHus: HoBoro marepuana. CamocrosArenbHas padoTa CTyJIEHTOB
NpeIyCMOTpEeHa Y4eOHBIM IJJAaHOM U BBIOJHSETCS B  oOs3arenbHoM mopsiake. [lo
HEO0XOUMOCTH CTYIEHT MOKET 00paIlaThCs 3a KOHCYJIbTALUEH K IIPENO1aBaTEIIo.

Jlng ycnemHol opraHu3aliii CaMOCTOSITENIbHOM pabOThl BCE aKTHUBHEE INPUMEHSIOTCS
pa3zHooOpa3Hble OOpa3oBaTelbHBIE pecypchbl B ceTu MHTepHEeT: cucTeMbl TECTHPOBAHUS IO
pa3iauuHbIM  00JIaCTSIM, BHUpPTYyaJlbHbIE JIEKLIUHU, JA0OpaTopuM, IpPU STOM IOJI30BATEIIO
JOCTaTOYHO MMETh KOMIIBIOTEp W MOAKIIOUeHHE K MHTepHeTy mJif TOro, 4yToObl CBSA3AThCS C
IpenoaaBaTesieM, pellaTh BhIYUCINUTENbHbBIE 3a/1a4 U MOJdy4yaTh 3HaHus. Vcrnonb3oBaHue ceTeit
YCUJIMBA€T POJIb CAMOCTOSITEIBHOM pabOThl CTyJEHTAa U I03BOJISET KapAMHAIBHBIM 00pa3oM
M3MEHUTh METOAMKY mpernoaaBaHus. CTyJIEeHT MOXKET MOJy4yaTh BCE 3a/JaHUS M METOJIUYECKHE
yKa3aHUs uepe3 cepBep, YTO JAaeT €My BO3MOXHOCTb IPHBECTH B COOTBETCTBHE JIMUHBIE
BO3MOXHOCTH C HEOOXOAMMBIMHU Il BBINOJIHEHHs paboT Tpyposarparamu. CTyleHT HMeeT
BO3MOKHOCTb BBIIOJHSATH Pa0OTY JJ0OMa MU B ay IUTOPHH.

Bosnbiioe BocnuTarenabHoe U 00pa30BaTENbHOE 3HAYEHHUE B CAMOCTOSITEIbHOM y4eOHOM
TPYZAE CTyJE€HTa UMEET CAaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YX/IaeT U MOAEP)KUBAET BHUMAaHNE
U UHTEpeC, MOBBIIIAET aKTUBHOCTh MaMSITH M MBIIIJICHUS, [TO3BOJSET CTYIEHTY CBOEBPEMEHHO
OOHApY>XUTh W YCTPAaHUTH JONMYIICHHbIE OIIMOKH W HEIOCTaTKH, OOBEKTHBHO OIPEICITUThH
YPOBEHb CBOUX 3HAHUH, IPAKTUUECKUX YMEHUI.
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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

«Kopnyclcy.]mpﬂo-mnnonaﬂ HAHOTCXHOJIOI U

10 HanpaBJeHUI0 NOAroToBKHU 11.03.04 DjieKTPOHUKA M HAHOJIEKTPOHMKA

Ha 202 —202 y4eOHBbIi 1o
Ne ni/m JuemeHT (myHKT) PII/{ Ilepeyenn IIpumeyanue
BHOCHMBIX
U3MEHEeHHMH

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

ANEKTPOHUKHU U U(PPOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH,

poTOKOJ Ne OT « »

3aBenyrommii kageapoi

/P.II1.Tewes
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