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1. HEJIX OCBOEHUS JTUCTIMITIMHBI

Ienamu océoenua oucuunaunvt «OCHOBBI MUKPO - M HAHOTEXHOJIOTUNY SBIIAIOTCA:
- (hopMHpOBaHHE 3HAHUM O 3aKOHOMEPHOCTAX (DU3MKO-XMMHUYECKUX IIPOLIECCOB MHKPOIJICKTPOHUKHY,
0a30BEIX OIEepalHIX ¥ OTPAHUICHUSX [TOIYIPOBOIHIUKOBON TEXHOJIOTHH;
- opMHpOBaHKE 3HAHUI O BO3MOXKHOCTH UCIOIb30BaHHU (DU3MIECKUX, XUMUYECKHX, OMOIOrAYECKHX
SBJIEHMH Ul CO3JaHUs HAHOMATEPUATOB M HAHOYCTPOMCTB, METOHAX MX CHHTE3a, HCCIENOBAHUS U
IPUMEHEHHS B 3JIEKTPOHHBIX CPEICTBAX;
- GOpMUpPOBAaHHKE IPECTABIEHUH 00 OCHOBHBIX HAIPABIEHUAX Pa3BUTHs HAaHOTEXHOIOTHA B 001acTH
9JIEKTPOHUKH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

HucrummnHa « OCHOBEI MUKPO - M HaHOTEXHOJIOTHI» oTHOcUTCs K 6asoBoit wactu OIIOIT BO
(xox B1.5.4) Tuctmmumna usygaercst B 2 cemectpe. HeoOxomuMele 11 0CBOeHHs AUCHMILIMHEI 3HA-
HHS, YMEHHMST M TOTOBHOCTH 0O0YyYaromerocs IpuoOpeTaoTes B pe3ynbTaTe U3ydeHHus (QH3HKH, XH-
MHH, MATEMATHKH, TEOPETHYECKAX OCHOB HJIEKTPOTEXHHKH, OCHOB MaTepHallOBENEHH, (U3MIECKAX
OCHOB 3/1eKTpoHMKH. OCBOEHUE JAHHOW JUCIUIUIMHBI HEOOXOIUMO IJIS U3YYeHHs KypCoB IO TEXHO-
JIOTMH 3NEKTPOHHUKH, [ BBIIONHEHHS HAYYHO MCCIEN0BATENBCKOM paboOTHI M BRITYCKHOH KBamudu-

KaIlHOHHOH paboTHI.

3. KOMIIETEHIIMN OBYYAIOIIEI'OCA, ®OPMHUPYEMDIE
B PE3VYJIbTATE OCBOEHMA JTUCHUIIJINHBI

Kombr KommeTrenumu [Inanupyemsle pe3yJbTaThl 00y4eHUSA
KOMIIe-
TeH U
no ®I'OC

OK-3 ['0TOBHOCTH K aKTUBHOMY 00- Baaoems: HaBbIKaMU 00CYXIEHUS C KOJUIETaMU
IIEHUIO C KOJUIEraMy B HAYYHOMW, | HAlIpaBICHUN pa3sBUTH, JOCTHKECHUM U IIPO-
IPOM3BOICTBEHHOM U COIMab- | 6J1eM B 001aCTH MUKPO - B HAHOTEXHOJIOTH.
HO-001IecTBEeHHOH cepax nesd-

TEIHHOCTHU
OlIK-4 | Cnoco6roCTh camocTosTenbHO | 3HAMb: METOMBI ¥ HAIIPABJICHHS Pa3BUTHS MUK-
proGpeTaTh U MCIOJB30BATh B | PO - U HAHOTEXHOJIOTHH B 3JIEKTPOHHUKE.
MIPAaKTUYECKON AEATENBHOCTH Ymems: camocTosTeTHHO TPUOOPETATH U UC-
HOBBIE 3HAHMA ¥ YMEHHUS B CBO- | [IOJIE30BATh IPU CO3JAHUH JJIEKTPOHHBIX
et mpenMeTHOH 00IacTH CpPEJICTB HOBBIX 3HAHUHU O TOCTI)KEHUSIX B 00-
JacTA MUKPO - ¥ HAHOTEXHOJIOTHH.

[1K-5 CriocoGHOCTh OIICHUBATh 3Ha- | 3Ha@mb: CYITHOCTh U (PU3UKO-XUMHYECKHUE OCHO-
YHUMOCTB U IIEPCIIEKTUBBI HC- BBl IIPOIIECCOB MHUKPO - ¥ HAHOTEXHOJIOTHH.
[TOJIb30BAHMS PE3yJIbTATOB HC- Ymemo: orieHUBATH 3HAYUMOCTD U IPEICTaB-
ClIeIOBaHUS, IOArOTaBINBATh JISITh PE3YJIbTATHI HCCIE0BAHUS IIPOLECCOB,
OTYETHI, 0030PBI, JOKJIAIBI U TEHICHIMY U MEePCIIEKTUB Pa3BUTUS MHUKPO - U
myOJIMKAIUHY TI0 pe3yJibraTaM HAHOTEXHOJIOTHH B BUJE JOKJIAJ0B U IIPE3EH-
paboThl, 3asIBKYM Ha H300peTe- TaIW.

HHEsI, pa3pabaThIBaTh PEKOMEH-
JIAITUH 110 IPAKTUIECKOMY HC-
[T0JIb30BAHMIO TTOJYYEHHBIX pe-
3yJIbTaTOB




I1K-6

CriocoOHOCTh aHATU3UPOBATh
COCTOSIHUE HAYYHO-TEXHUYECKOU
Ipo6IeMBI ITyTEM 1TO00pa, U3y-
YEHHUS U aHaIM3a JUTepaTypHBIX
U IAaT€HTHBIX HCTOYHUKOB

Ymemp ananuzupoBaTh COCTOSHIE TEXHOIOTH-
YECKUX TMPOOJIEM B MUKPO - HAHOIJIEKTPOHHUKE
IyTeM OA00pa, H3yYEeHUs U aHAITH3a JIUTEpa-
TYPHBIX ¥ NMMAaT€HTHBIX HCTOYHUKOB

Bnaoemy: HaBpIkaMy ITOMCKA U UCIIOIb30BAHUS
HUCTOYHUKOB MH(MOPMAIIMH [T aHAIKM3a HAy4HO-
TEXHHYECKHX IIPOoOIeM B 00J1aCTH MHKPO - U Ha-
HOTEXHOJIOTHH

o




4. CTPYKTYPA U COAEP KAHUE JUCITUIIJINHBI

Obmiast TpyIOEMKOCTD AUCIUTLIHHBI COCTABIISET 3 3aUéTHBIX enuHUNH, 108 yacos.

3 O6Bbem DopMBI TEKY-
Bunel yueOHOM paboThl, BKIFOUas ca- -
MOCTOSITEIbHYIO PAbOTy CTYIE }"{66H01/1 BEE L
g uT o}gm(f)cn ( s )HTOB el S g
g Py B Yacax ¢ mpiMe- -
o Q
HEHUEM
No Paznen (tema) E § 5 a5 ” e e
/n JMCLIMTIIHHBI z o S &2 e p cemecmpa),
S = § 95| &3 T @ TUBHBIX ¢opma mpo-
= 5 | g E g é 5 \‘é ¥ | £ | mertonoB | mexyrouHoM
T o |EE|lag|Bg| © E | (Buacax/ | arrectammu
= ] Lg Q& = 0
2 |8 g %0) (no cemecm-
pam)

1 | ®usuxo-xummgeckme | 1 | 1-9 18 10 7/38 | Peitrunr-
IPOLECCHl B MHKPO - KOHTPOJIb
¥ HAHOTEXHOJIOTHSIX. Nel

2 | Meronsl cuntesama- | 1 | 10- 12 10 5/42 B

eHTHHT-
HOCTPYKTYp H (h)YHK- 15
PyRIFe u iy KOHTPOJIb
IUOHATBHBIX HAHOMA- N2
TEPHAJIOB. )

3 | IlepcnexTuBsl pazsu- | 1 | 16- 6 16 3/50 | Peitrunr-
THUSL HAHOTEXHOJIOT Ui 18 KOHTPOJIb
B DJIEKTPOHKKE Ne3

Bcero 1 18 36 36 15/42 OK3aMeH

(364ac)
4.1. Conep:xaHue pa3ie0B H TeM AUCHHIIHHBI
Bregenne.

OcHoBHBIE NOHATHSA. MEKpoTexHOIOTHsL, [[TaHapHas MOTyIIPOBOAHAKOBAS TEXHOIOTHSL. Orpa-
HUYCHUS ITaHAPHOM TEXHOJIOTMH. FICTOKM, OCHOBHBIE IPHHIUIIBI U IIEPCTIEKTHBEI PAa3BUTHS HAHOTEX-
HOJIOTHH.

Pa3zgen 1. ®u3nko-xuMu4ecKue Mpouecchl B MUKPO - 1 HAHOTEXHOJIOTHAX.

Tema 1.1. Knaccughuxayua npoyeccoé MuKpo - U HAHOMexXHOA02 UL

OO0mas xmaccuduKamus IPoneccoB MUKPO - B HaHOTexHoJIorui. Kpurepuu knaccudpuxanum: xa-
paKTep MpOTEKaHMs, CII0co0 aKTUBALlUK, CTeleHb JoKanu3amuy. [Iporecchl hopMupoBanus HOBOM (a-
3bl Ha TMIOBEPXHOCTH IIOUIOKKH, yJaJeHHe BELIECTBA C IIOBEPXHOCTHU MOJIOXKKH, IeEpepacipeaecHue
aTOMOB (MOHOB) IIPUMeECEH.

Tema 1.2. Ilpoueccot na nogepxnocmu i Mmexchaznoil zpanuie.

ATOMHas CTpyKTypa l1oBepXHocTHOro cinost. [IpumecHsle aromsr wa nosepxuoctu. CpoiicTsa 1o-
BEpXHOCTH. TepMoauHaMUKa MOBEPXHOCTH: [TOBEPXHOCTHASL YHEPTHUSL, TIOBEPXHOCTHOE HATDKEHHUE, Ka-
NHUIAPHBIE SBJICHUS. ANCOpOIHsI, AecopOurs U HCTIapeHne ¢ TOBEPXHOCTH.

Tema 1.3. Duzuueckue Memoovl hopmMuposanusa Hoeol (hazvl HA NOGEPXHOCHIU NOOIOHCKU.

Knaccudukanusa meronos ¢azoopbazosanus. ['azo -, xxunko -, u TBepaodasusie MeToasl ['eTe-
pOreHHbBIe IpoLecchl (PU3MUecKOd KOHJEHCAllMK U3 Tra3oBod (aszel. Bakyym — TepMmmuueckoe ucmape-
nue. KatonHoe pacmeuienne. MoHHO - rurasMeHHOe pacnbUIeHHe. MarHeTpoHHOEe pacibuieHue. MM-
IYJIECHOE JIa3€PHOE OCAXKICHUE TOHKHX IIJIEHOK.

Tema 1.4. Xumuueckue memoosl (hopmupoeanusa Ho6ou ¢haswl.
XuMudeckoe ocaxIeHHe IIEHOK M3 Ta30BoM (a3l 1 pacTBopoB. IlocaoiiHOE XMMHUYECKOE OCaXK-
JICHHE U3 ra30BO# (ha3pl. DIEKTPOXUMHUYECKHE METOABl. AHOIHOE OKUCIICHHE METAUIOB M IOJYIIPO-



BOHHKOB. SHGKTpOXI/IMI/I‘{GCKOG U IJIa3SMEHHOC aHOJUPOBaHUC. CDOpMI/IpOBaHI/Ie MOHO - U MYJIBTHUCJIOEB
OPraHHYCCKHX BCIIICCTB.

Tema 1.5. @usuko-xumuuecKue 0CHOBbl nPoOUEcca OPUEHMUPOBAHHO20 6bIOEICHUA MEEPOOi
dasol.

Mexanusmsl 3aponbleoOpa3soBaHus. Y CIOBUS OPUEHTHPOBAHHOTO (a3000pasoBaHms. DIHMTaK-
cus. IlepexoqHoit snUTaKCHaNbHBIA clol. ABTOSNUTAKcHA. | eTeposnuTakcus. Xemosnurakcus. I'a-
30(a3Has SMUTAKCHs. BBICTpBIC TepMHUYECKHE TIPOLECCH B TEXHOJOTHH MONYYeHHsS 3IUTAKCHAIBHO-
IUIEHOYHBIX CTPYKTYp. JKuako - 1 TBepaodazHas sanuTakcusi. MOJeKyIsSpHO - JTy4eBas SIUTaKCHUs. AB-
TO-, T€TEPO - U XEMOIITUTAKCHS.

Tema 1.6. Quzuko-xumuuecKkue 0CHO8bl NPOUECCOB8 NEPEPACHPEOCICHUA 6 6EU|eCHEA.

Tepmonuddysnonnoe nperupoBanue. MaremaTudeckoe onucanue Au(Qy3HOHHBIX IPOLECCOB B
MHKPO3JIEKTpoHUKe. MoHHOE JerupoBaHue IIOJYIPOBOJHUKOB. PaAUAIMOHHO - CTHMYJIHpOBaHHAS
mbdysus. Huzkosneprerndeckas HOHHAS HMILIAHTAIMS METOJOM IOTPYXKEHMS B IIasMy. VMmias-
Torpadus: XUAKOMETAUTNYSCKIE HCTOYHUKYA HOHOB, HOHHO - ITOJIEBAs SMUCCHSL.

Tema 1.7. @usurko-xumuueckue 0CHO8bL HPOUECCO8 YOUNCHUA BEULECMEA.

ITpomecchl MEXaHUYECKOTO yAaJIeHHUs BEIECTBA. DJIEKTPOHHOIydYeBas oObpaboTka. Bakyym- Tep-
MHYECKOe TpaBiieHHe. [Ipormecchl XUMHUECKOTO TPABICHUS: MEXaHU3MbI TPABJICHHUS, METOILI B CPEIBI
JUISL )KUIKOCTHOTO M ra30BOI0 TPaBJICHUS; JOKAIBHOE M aHU30TPOIIHOE OPHEHTUPOBAHHOE TPaBIICHHE.
OnexTpoxuMHUYecKoe TparieHue. MoHHO - ma3MeHHOE TpaBJieHHe: METOIbI U MEXAHU3MBI TPABIICHHUS;
HMOHHO-JIy4eBOEe, IJIa3MOXUMHUYECKOE, PEaKTUBHOE HOHHO-IUIa3MEHHOE, HOHHO - XUMHYECKOe TpaBJie-
HUeE.

Tema 1.8. Memoowt numozpaghuu 6 MUKpOMEXHON02UU.

Knaccudukarus 6a30BpIX MeTOA0B JuTOrpaduu: GoTo -, peHTIeHO-, SJIEKTPOHO- ¥ HOHOJHUTO-
rpadus. Jlutorpaduueckuil MUK PE3UCTHl U CHOCOOBI UX HAHECEHHS; MO3MTHBHEIE M HETATHBHBIE,
KUJKHE U CyXH€ PE3UCTHI; METOJbI HOBBIIIEHUS aAre3UH, IIa3MOCTOMKOCTH; MPeadKCIO3UIIMOHHAS
obpabotka; mposBienne u cymka. @oromadnon. CriocoObl COBMEINEHUsT U SKCIOHUpoBaHus. [1po-
CTPaHCTBEHHOE pacCIIpeHUE.

Tema 1.9. Hanonumozpagus.

OBOJIONHUS MPOIECCOB KCIOHUPOBAHUS: BBICOKO((EKTHBHBIE MCTOYHHUKH HalIbHETO YIbTpa-
¢uonera, onTryeckas aurorpadus ¢ HasoBbIM CABUIOM, BHEOCEBas JTUTOrpadus, cTepeonruTorpadus;
3JIEKTPOHO -, HOHO -, peHTreHorpadus. Jlurorpadus ¢ UCIIONTB30BAHNEM CHHXPOTPOHHOTO U3TyYCHHUS.
[leuatnas mHanomuTorpadus. biok - comonmumepHas TUTOrpadus.

Paznen 2. Meroapl cuaTe3a HAHOCTPYKTYP H QYHKIHOHATbHBIX HAHOMATEPHAJIOB.

Tema 2.1. Knaccugpurxauua nanocmpyknyp.

HynbeMepHBIe HAHOCTPYKTYPBI: CBOOOTHEIE KIaCTEPhl, CTAOUIN3UPOBAHHBIE KIaCTEPhI, KIACTEPHI
B MaTpHIle, HAHOYACTHIIEI B 000JI0YKe, caMOOPraHU30BaHHbIE HAHOCTPYKTYphl. OTHOMEpHBIE HAHOCT-
PYKTYpBI: HAHOHWTH, HAHOTPYOKH, HAHOIIOsICA, HAHOCTEPXKHU. J[ByMepHBIe HaHOCTPYKTYPHI: TOHKHE
IUIEHKH, TeTepOCTPYKTYpHI, TieHKH Jlenrmiopa- biomxert, camocoOuparomuecs ¢joH, HaHOILIaCTH-
HBL. TpexMepHBIe HAHOCTPYKTYPHI.

Tema 2.2.Memoowl uccnedo8anua HAaHOCMPYKmMyp.
Cxanupyromias 30H10Bass MUKPOCKOIIUS: TYHHEJIbHASA, aTOMHO - CHJIOBAsl, MArHUTHO - CUJIOBas MHKPO-
CKOMMS. DIEKTPOHHAS CIEKTPOCKOIIUS: PEHTTEHOBCKAs ¢)0T05HeKTp0HHa;1, yiasTpaduoneroBas 3IeK-
TpoHHas1, 3ekTponHas Oxe - cnexTpockonus. CrnekTpockonudeckue MeTosl. JludpakinoHase Me-
TOJIbI UCCIICIOBAHMS.

Tema 2.3 Memoowt hopmupoeanua HAHOCMPYKHYP.

Hanoknmacrepsl: cTpyKTypa, CBOMCTBa, METOABI cuHTe3a. [IpuHIMIEl GopMupoBaHUS OJHOMED-
HBIX YaCTHI[. YTJIEPOJHBIC HAHOTPYOKM: CTPYKTypa, CBOMCTBA, MEXaHU3MBl POCTa, METOABI CHHTE3A.
HaHOoKOMIIO3UTEI Ha OCHOBE MHTEPKAIHPOBAHHBIX HAHOTPYOOK. MeTOAbl CHHTe3a HEOpPraHMYECKHX
HaHOTPYOOK. DU3HUECKHe ¥ XUMUYECKHEe METOAbI (POPMUPOBAHHUS HAHOIUIEHOK M JIBYMEPHBIX MACCH-
BOB HAHOOOBEKTOB.



Tema 2.4. Memoovt 30H00601i HAHOMEXHO102UU.

@usnyeckue OCHOBBI 30HIOBOM HaHOTexHOJIOIMH. KoHTakTHOEe (hopmHpoBaHHMe HaHOpenbeda.
beckonTaktHOE (popmMmpoBaHue HaHOpenveda. JlokampHAs MoAMGUKAIUS ITOBEPXHOCTH. MexXdIeK-
TPOJHEIM MacCONepeHoc. DIeKTPOXUMHUECKHH IepeHoc. MacconepeHoc U3 ra3oBoii ¢assl. JIokasb-
HOE aHOJTHOE€ OKHCJICHHE.

Tema 2.5. Memoowl nonyueHus HAHOMAMEPUANO0B.

Knaccudukarys MeTonoB CHHTe3a HaHOMAaTepHanoB. MeTobl HOPMUPOBAHKS CHH3Y BBEPX):
HCIIApEHHE B DIICKTPOHHOM JIyre, JIa3epHOE UCIIAapEHHUE, ra3o(a3Hblii CHHTE3, MArHETPOHHOE PacIIblIe-
HHE, CHHTE3 B HAaHOPEAKTOPaX, 30Jb - I'elb METOM, TMIPOTepMATIbHBIN cuHTe3. MeToabl (opMHpOBa-
HHS «CBEPXY BHH3». MEXAHOXMMHYECKUE METOJbI, yJaleHHe KOMIIOHEHTa I'eTepOreHHOM CHCTEMBI,
METOJ KPUCTAIIM3AINY CTEeKIIa, CIIMHONAIBHBIN pacIa] CIIJIaBoB.

Tema 2.6. Ilpoyeccvl camoopzanusayuu 6 HAHOCUCHMEMAX.

JIBrkymue cuibl opraHu3alliM HaHocucTeM. KoHcepBaTHBHAs caMOOpraHH3amys: CaMOIIPOU3-
BOJIBHOE CTPYKTYypooOpa3oBaHHE B PaBHOBECHBIX CHCTeMax. J[MccMmaTWBHAS caMOOpraHW3alus; yc-
JIOBHs caMOOpraHu3anuu. MosekyisipHas caMocOopKa. THITEI MeXMOJIEKYIIPHOTO B3aMMOJEHCTBHSL.
CynpactpyxTypsl. CympaMoieKysipHble aHCaMOJTH.

Paznen 3. [lepcnekTrBbI pa3BUTHS HAHOTEXHOJIOTHII B 3JIEKTPOHHKE

Tema 3.1. OcHosHble HAnPasIeHUA PA36UMUA HAHOMEXHOIO2UI 6 CO30AHUU IJIEKMPOHHBIX
cpeocma.

Texnomorus cozganus O6bICTPOAEHCTBYIOMNX HAHOTPAH3UCTOPOB: Ha YIIIEPOIHBIX HAHOTPYOKaX,
KPEMHHEBBIX HAHOIIPOBOJaX, Ha ocHOBe rpadeHa. TexHomorus npuOOPOB MOJUTPOHUKH: OpraHUYe-
CKHX TPaH3UCTOPOB, CBETOM3JIYyYAIOIIUX IHOA0B, HAHOIPOBOTHHUKOB. [loMuMepHbIe HaHOCTPYKTYPHI
JUts THOKUX 3KpaHoB. [IprOGOpHI KBAaHTOBOM HNIEKTPOHUKH: Ja3epsl M GOTONPHEMHHUKH Ha CTPYKTYPax ¢
KBAaHTOBBIMU TOYKaMH. Y CTpOMCTBa Ha (POTOHHBIX KpHcTaiuiax. HaHO3JeKTPOHHBIE 3alOMUHAIOIINE
ycrpoiictBa. TexHOIOTHS KOHCTPYKIIMOHHBIX U TEXHOJIOTHYECKAX MATePHAIIOB ¢ YHUKAJILHEIMH CBOM-
CTBaMH.

Tema 3.2.Texnonozuueckue acnexkmot MOJEKYIAPHBIX cCUCMeEM 06pabomKku uHdopmauuu.

XuMHuYecKre peaknnoHHO-IU((y3noHHbIe cucTeMsl. [IpuHImnE 06paboTku nHbopMarmu. Pe-
aKIUOHHO - MU dy3uoHHbI mpoleccop. OOpaboTka U300paKEeHUH peaKIUuOHHO - TU((Y3HOHHBIMU
cpenamu. bazoBeie noruyeckue 3inemeHTs u3 Oakrepuil u JJHK. Bruonornyeckue mpomeccopsl.

4.2. IlpakTHyecKue 3aHATUS

[pakTHyeckue 3aHATHs (CEMUHAPHI), SBISACH (GOPMOM MHIMBUIYATLHO-TPYIIIIOBOTO O0yUYCHUH,
HMEIOT LEJBIO YIIyOlieHHe U 3aKpeIUieHHe 3HAHUH, TI0Ty4YeHHBIX B MIPOIlecce CaMOCTOATEIbHOU pabo-
ThI, 8 TaKXe CIHOCOOCTBYIOT BBISBJIEHUIO NPENOLABATENEM YPOBHS IOATOTOBKH KaXAOTO CTYIEHTA H
€ro BO3MOXHOCTEN.

Temamuka npakmu4eckKux 3aHAmMuUIl

1. OG6mmas xraccuduKaIus IpoIreccoB MUKPO - U HAHOTEXHOJIOT Wi

2. Tlpormecchl Ha TOBepXHOCTH TBEPAOH (ha3bl M Mexxda3HOl rpanuIe

3. AHamu3 QU3NYECKHX METOJOB MOJIyUYeHUS TOHKHUX IIEHOK.

4. AHanu3 XUMHYECKHAX METOOB IOJTy4E€HU TOHKUX IUICHOK.

5. DOnwurakcus.

6. TIpolecchl BBEICHHS U IepepacipeieNeHus IPHMECHEIX aTOMOB B TIOTYIPOBOIHHKOBIE
KPHUCTAJLIBL

7. OU3UKO-XUMUYECKHUE IIPOLECCH] yAAIEHUs BEIECTBA.

8. Metoasl muTorpaguy B MEKPOTEXHOJIOTHH

9. ba3oBble TEXHOJOTHYECKHE ITPOIECCH] B IPOU3BOACTBE OUIOJISIPHBIX HHTEIPAbHBIX MHUK-

pocxeM.

10. Ba3oBeie TexHOMOTHYECKHE Mpoliecchl B poussBoacTse M/IIT Mukpocxem
11. AHaJIM3 METOJIOB HAHOJIUTOTpA(UH.

12. Knaccudukanust HaHOCTPYKTYD.

13. MeTo1bl 30H10BOI1 HAHOTEXHOJIOIMH



14. Metoapl monyueHus: HAHOMATEPUAIOB

15. AHayu3 mpoIIeccoB MOIyYeHIs HAHOCUCTEM METOIOM CaMOOpI‘aHI/ISaIII/II/I

16. KoHCTpYKITMOHHBIE ¥ TEXHOJOTHUECKHE MaTepUalbl C yHUKAJILHBIMUA CBOMCTBAMH.

17. OcHOBHBIE HAaIPaBICHUS PA3BUTUS HAHOTEXHOJIOTUH B CO3JaHUU 3NIEKTPOHHBIX CPENICTB.
18. OCHOBHBIC IPUHIIMAIIBI U TEXHOJIOTUYECKUE NTPOOIIEMB]I MOJIEKYIIPHOM 3JI€KTPOHUKH.

5. OBPA3OBATEJIBHBIE TEXHOJIOTI' M

Ha mpaxTuueckux 3aHsTHIX UCIONB3YeTCs MPo0IeMHO-OPAEHTUPOBAHHBIN TOAXO0X, CTUMYJIH-
pPOBaHHME aKTHBHOCTH ITyTEM MPHUBIICYCHUS K 00CYXJIEHHIO MpoOeM, BO3ZHUKAIOIIMX B MPOIECCE BEI-
TIOJIHEHHS 3aJIaHUM, TPUMEHSAIOTCS MYIBTUMEINA TEXHOIOTHH (BUACO(DUIBMBI, TPE3CHTAIIUN 3JIEK-
TPOHHBIE aT6OOMEI ¥ JIp.). 3aHATHS IIPOBOAATCS B ayquTopusax 331-3, 000py10BaHHBIX TEXHUYECKHUMHU
CPEACTBAaMH JIJIS HCIIOJIB30BaHHS MYJIBTHMEIUA TEXHOJIOTHH (BHIEOMaTepHaibl, clainel) u 324-3,
000pyIOBaHHOM KOMITBIOTEPHON TEXHHKOW M CPEACTBAMHM JJIs MCIIONB30BAHUS MYJIbTUMENUA TEXHO-
noruii. B mpoiiecce moAroToBKM K 3aHATUSM CTYAEHTHI IMEIOT BO3MOXHOCTBH paboTtaTth B IHTEpHETE,
MOJIB3YSCh pecypcamMy KOMITBIOTEPHBIX KiaccoB kKadenpe! (a.330-3, a.503-3).

6. ONEHOYHBIE CPEACTBA JJISI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH, ITPO-
MEXYTOYHOU ATTECTALIUU 11O UTOI'AM OCBOEHUA JUCHUIIJINHBI U YYEB-
HO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOMN PABOTHI CTYJIEHTOB

6.1 Texymuii KOHTPO./Ib yCIIEBAEMOCTH
Ouernounvle cpedcmea 0714 MmeKyuiezo KOHmMpoia yCneeaemocmu:

a) OIICHKA BBIMOJIHIEMBIX Ha MPAKTHUECKHUX 3aHATUSAX U JOMAIIHUX 3aJaHUMH;
) olleHKa aKTUBHOCTH y4YacTHs B TUCKYCCHUSAX Ha MPAKTHUECKUX 3aHATHSAX;
B) IPOBEJICHHE PEUTHHT - KOHTPOJIS.

T') 9KCIIPECC-OMPOC Ha MPAKTUYECKUX 3aHATHSAX;

1) MHOUBUAyaIbHOE coOece0BaHNe, KOHCYIbLTALUS,

€) BBICTYIUICHHE C JOKJIaJI0M, IIpe3eHTallUEN.

Bonpocsl K pelimunz - KoHmponio

Peiimunz - konmponw Nel
1. Knaccudukanus Gu3uKo-XHMHUYECKHX IPOIECCOB MUKPO- U HAHOTEXHOJIOTHH) 10 XapaKTepy
IIPOTEKAHUS.

2. CocoObI akTUBAITUH (PU3HKO-XUMUYECKUX IIPOIIECCOB.

3. ATOMHas CTPYKTypa HOBEPXHOCTHOTO CJIOS.

4. TepmoquHAMHUYECKHE CBOMCTBA IOBEPXHOCTH.

5. SIBneHus U mporecchl Ha MeX()a3HOH rpaHuIIE.

6. Knaccuguxarus GpusnKo-XUMHIECKAX METOJ0B (a3000pa3oBaHusl.

7. TeTeporeHHsIe IPOIECChl (PU3NUECKON KOHIEHCANN U3 Ia30B0H (asbl.

8. MeTop! HOHHOTO PacIbUICHHUS.

9. UMnynscHOE JTa3epHOE OCaXKIEHHE TOHKUX IIJICHOK.
10. Iuponutryeckoe ocakIeHHE METAIIIOB.
11. IMocnoliHoe XUMHUYECKOE OCAXICHHE U3 Fa30BOH (a3l
12. XumMuueckoe ocaxxIeHHe IIJIEHOK U3 PacTBOPOB.
13. DIEeKTPOXUMHUYECKOE OCAKIEHHE CIOEB.
14. I[InazsMoxuMHUYEeCKOe OCAKICHUE [LIEHOK.
15. AHOIHOE OKUCIICHHE METAJJIOB U MOIYIIPOBOJTHHKOB.
16. IInazmenHOe aHOAMPOBAHHE.
17. ®opMupOBAHKE MOHO - U MYJIBTHCIOEB OPraHUYECKUX BEIIECTB.

%

Peiimunz - konmponp No2
1. YcmoBus opreHTHPOBaHHOTO (pa3000pa3oBaHms Ha TOMIONKKE.
2. Busipl 1 METO/IBI SITUTAKCHHU.



3. MonekynsipHO-ITyueBas MUTAKCHSL.

4. CyuHOCTE M BU/IBI DHIOTAKCHH.

5. Mexanun3mel TepmonpPy3nOHHOTO IETHPOBAHHUS.

6. Maremaruueckue Moenu J(QPY3NOHHBIX POIIECCOB.
7. MexaHn3Mbl HOHHOTO JIETUPOBAHHUS MMOJIYIIPOBOIHUKOB.
8. PagmanmonHoO - cTuMynupoBanHast T Gy3us.

9. VoHHas UMILTaHTAIHSI METOJIOM TIOTPY)KEHHS B IITIa3My.

10.
11.
12.
13.
14.
15.
16.
17.

Bakyym- TepMuueckoe TpaBlIeHHE.

MexaHU3MBI )KHIKOCTHOTO U ['a30BOT0 XUMUYECKOTO TPaBICHUSI.
MexaHHU3MBI aHH30TPOIHOTO TPaBIEHHUS.

DNEeKTPOXUMHUYECKOE TPABJICHHE.

MerTop! HOHHO-TUTA3MEHHOTO TPABJICHHUSL.

CymHocTs 1 6a30BBIe METO/bI (hOTONUTOrpadHH.

OrpaHHYeHUs] ONTHYECKOH TUTOrpaduy.

Buner HarOTUTOTpadun.

Peiimunz - konmpop Ne3

1. Knaccuduxarms HaHOCTPYKTYp IO pa3MEPHOCTH.

2. Meronp! ckaHupyromei 30H10BOH MUKPOCKOIIHH.

3. MeTop! 371eKTPOHHONH MUKPOCKOITUH.

4. CieKTpOCKOIMYECKIE METO B HCCIIeI0BaHUS HAHOCTPYKTYP.

5. MeToibl MOTyYEeHHS] OTHOMEPHBIX HAHOCTPYKTYP.

6. MexaHu3MBbI pocTa U CIIOCOOB! IOMYUEHHS YIIIEPOAHBIX HAHOTPYOOK.

7. CriocoOblI TOTyYeHUsT HAaHOTLJICHOK.

8. MeToibl GOpMHUPOBAHHS HAHOCTPYKTYP, IIPOSBIISIONMX CBOUCTBA POTOHHBIX KPUCTAIIOB.
9. ®u3nvecKue OCHOBBI M METO/IBI 30H0BOM HAHOTEXHOJIOTUH.

10.
11.
12.
13.

Kiaccudukarms MeTo10B CHHTe3a QYHKIHOHAIBHBIX MaTePUAIIOB.
Duznueckue MeTo/Ibl CHHTE3a HAHOYACTHIL.

XuMHYECKHEe METOIbI CHHTE3a HAaHOYACTHII.

I[Tponeccsr caMocOOpPKH B HAHOCUCTEMAX.

6. 2 DKk3aMeH

Ox3ameH mpoBoauTcs 1o Gmiaeram. OOydaroIUics TOKEH MPOJeMOHCTPHPOBATh 3HaHHE (-
3UKO-XHMHYECKHX OCHOB MHKPO - U HAHOTEXHOJIOTHH, CYIIIHOCTH ¥ METOJOB aHaJIN3a IIPOLIECCOB MHUK-
pO- ¥ HAaHOTEXHOJIOTHH, HaMpaBlICHUI pa3BUTHS HAHOTEXHOJOTHH B 3JIEKTPOHMKE; YMEHHE aHAIN3HU-
pOBaTh COCTOSIHHE TEXHOJIOTHYECKUX MPoOJIeM B MHUKDPO- HAHOZJIEKTPOHUKE, MEPCIEKTUBBI Pa3BUTHA

HAHOTEXHOJIOTH B 00JIaCTH 3JIEKTPOHUKH.
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13,
14.

Bonpocwt K 3k3ameny

. Knmaccuukanus Gpusnko-XUMAIECKHX IPOLECCOB MUKPO - U HAHOTEXHOJIOTHH M0 XapaKTepy

nporekanus. CriocoObI akTUBALUHU (PU3UKO-XUMHYECKUX [IPOIIECCOB.

. ATOMHasI CTPYKTYpa ITOBEPXHOCTHOTI'O CJIO4.
. TepMouHaMuYecKre CBONCTBA ITOBEPXHOCTH. SIBIICHNS M IIPOLIECCHl Ha MexX(a3HO rpaHHMILe.
. Knaccudukanus Gusnko-XxuMI4ecKux MeTO0B (pazoo0pa3oBaHus.

. Tereporennbie mporecch! GuU3nMUecKoil KOHAEHCAMHT U3 Ta30BOH a3kl

. MeTo1bi HOHHOTO pacIbUICHUS. b

. ImnynscHoe ma3epHOe OcakIeHre TOHKUX IUIEHOK. [TuponnTryeckoe ocaxIeHHe METAILIOB.
. ITocnoiiHOe XMMHUYECKOE OCAXKICHHE U3 Ta30BOM (asbl.

. XuMH4ecKkoe oCakJIeHIe IIEHOK U3 pacTBOPOB.

10.
1.

DNEKTPOXUMHUYECKOE OCAKICHUE CIIOEB.

[TnazMoxmMIgeckoe 0CaXACHNE MIIEHOK.

AHOJHOE OKUCJICHIME METAJLIOB U MOTYIPOBOJIHHUKOB.
[Trazmennoe aHOIUPOBAHHE.

dopMHUPOBAHHEE MOHO - M MYJIBTUCIIOEB OPTaHNICCKUX BEIIECTB.



15. YenoBust opueHTHpOBaHHOTO (ha3000pa30BaHUs Ha MOIIOKKE. BHIBI M METO/IbI SIIATAKCHH.
CymHOCTE 1 BUIBI 9HIOTAKCHE

16. MonexynsipHo-iy4eBast SIIUTAKCHS.

17. Mexanu3Mbl TepMo QP y3HOHHOIO JErHPOBAHMS.

18. MaremaTnueckue moaenu () y3nOHHBIX IIPOIECCOB.

19. MexaHH3MBI HOHHOTO JIETHPOBAHMS TIOJIYIIPOBOAHUKOB.

20. Baxyym - TepMudecKoe TpaBieHHe MeXaHH3MBI )KHIKOCTHOTO U Ta30BOT0 XHMHYECKOTO TPaB-
JICHUSL.

21. MexaHn3MBI aHU30TPOITHOTO TPABJICHHUSL.

22. DAEKTPOXUMHUIECKOE TPABJICHHUE.

23. MeToabpI HOHHO-TITA3MEHHOTO TPABJIEHHS.

24. CymuocTs 1 6a30BEIe METOBI (poTONUTOrpadun. OrpaHHYeHUs ONITHIECKOH THTOrpadHH.

25. Buzsl HaHOIMTOrpadUn.

26. Knaccugukanus HaHOCTPYKTYp 0 pa3MEPHOCTH.

27. Metoasl CKaHHUPYIOWIEN 30HI0BON MUKPOCKOIINH.

28. MeTob! 3)IeKTPOHHOM MUKPOCKOIIHH.

29. CneKkTpoCKOMYecKre METOIbI HCCIeI0BaHUS HAHOCTPYKTYD.

30. MeTonp! moy4eHus: OMHOMEPHBIX HAHOCTPYKTYD.

31. MexaHU3MBI pOCTa U CIIOCOOBI MOJTyYECHHS YTIIEPOIHBIX HAHOTPYOOK.

32. CiocoObI moJTy4eHusT HaHOTUIEHOK.

33. Metos! hopMupOBaHUSI HAHOCTPYKTYP, IIPOSBILIOIIMX CBOHCTBA (POTOHHBIX KPUCTAILIOB.

34. @uzuveckue OCHOBBI M METOIBI 30HA0BON HAHOTEXHOIOTUH.

35. Knaccuduxanus Meto10B ciuHTe3a (yHKIHOHAIBHBIX MATEPUAIIOB.

36. duzugeckue METOIbI CHHTE3a HAHOYACTHUI,

37. XuMuyeckre METOIbl CHHTE3a HAaHOJACTHIL.

38. Ipomeccrl caMocOOPKH B HAHOCHCTEMAX.

39. OcHOBHBIE IPH3HAKK KOHCEPBATHBHOM U JUCCUITATHBHOM CaMOOPraHu3aI[du?d

40. TexHoorus co3ganus OBICTPOJEHCTBYIOMNX HAHOTPAH3UCTOPORB: HA YIIIEPOHBIX HAHOTPYO-
Kax, KpeMHHEBBIX HAaHOIIPOBOIaxX, Ha OCHOBE TpadeHa.

41. Texnonorus npuOOPOB MOTUTPOHHUKH: OPTaHUIECKUX TPAH3UCTOPOB, CBETOU3IYYAIOLIMX JHO-
JIOB, HAHOTIPOBOTHIKOB. '

42. TlonmaMepHBIe HAHOCTPYKTYPHI JUTsSE THOKUX SKPAHOB.

43. I1pu6Gops! KBAaHTOBOM 3JEKTPOHUKH: JIa3ephl ¥ (DOTOMPHUEMHUKH Ha CTPYKTYPaX ¢ KBAHTOBBIMH
TOYKaMH.

44. YcrpoiicTBa Ha (POTOHHBIX KpUCTAIIAX.

45. HaHOBJIeKTpOHHBIE 3aIIOMUHAOIINAE YCTPOUCTBA.

46. TexHOIOTHYECKHE acTIeKThI MOJEKYIIIPHBIX CHCTEM 00paboTKK HH(DOpMAIIHH.

6.3 CamocrosiTesibHasi padoTa CTY/IeHTOB

CamocrostensHass paboTa CTYAEHTOB BKIIOYAET H3YYCHHE TEOPETHYECKOTO Marepuaa,
BBINOJIHEHUE 3aJlaHUi TI0 TeMaTHKe MPaKTUUYEeCKUX 3aHATHH, MMOATOTOBKY pedepara, NMpe3cHTAINH,
IOJATOTOBKY K PEHTHHT - KOHTposo. OCHOBa CaMOCTOATENBHOI paboThl — H3yYeHHE PeKOMEHIyeMo
JIATEPATyphl, JJIEKTPOHHBIX HCTOYHUKOB. TeKyIIMil KOHTpONb OCBOCHHS MaTepHaia IPOBOIUTCS
B IIPOIIeCCe MPOBEJCHUS TPAKTHUSCKHUX 3aHATHH M KOHCYJIBTAIMiA, IIPOBEICHUS PSUTHHT - KOHTPOJIS,
MHIUBUIYaJIbHBIX cOOECeTOBAaHMH.

Bonpocwsl 014 nposedenusa KOHmMpPOIA CAMOCHOAMENbHOU padOmbl RO OMOEIbHbIM PA30enam

OUCUUNTIUHBI,
Pazmen 1.
1. Kputepnu xiaccudukanam mporeccoB GopMupoBaHus HOBOH a3kl Ha MOBEPXHOCTH MTOJUIOXK-
KU.

2. Ilpouecchl Ha MOBEPXHOCTU U MeX(pa3HOU rpaHurie.



3. TepmoauHamuKa ITOBEPXHOCTH.

4. BakyyMmHO-TepMHuYeckoe ucmapenue. KarogHoe pacibiieHue.

5. HonHo - mna3MeHHOE pacnblUICHHE.

6. MarneTpoHHOE paciblUICHHE.

7. WmmynecHOE JTa3zepHOe 0CaXIeHHE TOHKUX IIJIEHOK.

8. Xummuueckoe ocaxaeHue IICHOK W3 ra30Boi (a3l

9. Xummueckoe ocaxIeHHe IUNICHOK U3 PacTBOPOB.

10. DnexTpoXuMUUECKHE METOIBI OCAKICHHUE IIEHOK.

11. MexaHusMBl U YCIIOBHsI OPHEHTHPOBAHHOTO (ha3000pa3oBaHusl.
12. ®opMupoBaHUE MOHO - B MYJTBTHCIOEB OPraHMYECKUX BEIIECTB.
13. Ipomecchl BBeICHHS B IIEpepacIpeieICHUAs BEIIECTBA.

14. IIponiecchl MeXaHUYECKOTO yJaJICHHs BEIIECTBA.

15. IIponecchl XUMUUYECKOTO TPABIICHHUS.

16. IIportecchl 3MEKTPOXUMUYECKOTO yIAJIEHUA BEIIECTBA.

17. Ba3oBble MeTOIBI TUTOTPApUU B TEXHOJIOTHH JIEKTPOHUKH.

18. Metonp! HaHOTUTOTpAdHUH.

Paznen 2
HyneMepHBIe HAHOCTPYKTYPBI.
OnHOMepHBIE HAHOCTPYKTYPBL.
JIByMepHbIe HAaHOCTPYKTYPBL.
TpexMepHbIe HAHOCTPYKTYPHI.
CxaHupYIOIIas 30H0Basi MUKPOCKOIHS.
CHEKTPOCKOIIUIECKHE METOIbI HCCIIEIOBAHUSA HAHOCTPYKTYP.
[MpuHnuns! GopMUPOBAHUA OTHOMEPHBIX YaCTHIL.
Mertobl hopMUPOBaHUS HAHOILICHOK.
Mertoapl JBYMEPHBIX MACCHBOB HAaHOOOBEKTOB.
10. MeToapl 30HI0BOM HAHOTEXHOJIOTHH.
11. MeTomap! GopMIpOBaHUS HAHOMATEPHAIIOB «CHHU3Y BBEPX).
12. Metoas! popMHupOBaHUS HAHOMATEPUAIIOB «CBEPXY BHU3Y.
13. Iporecchl caMoopraHu3aliy B HAHOCUCTEMAX.
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Pasnmen 3
1. TexHonorus cosfaHus OBICTPOAEHCTBYIOIINX HAHOTPAH3UCTOPOB HA YIIEPOJAHBIX HAHOTPYO-
Kax.
2. TexHOJOTHs cO3JaHus OBICTPOAECHCTBYIONMX HAHOTPAH3UCTOPOB HAa KPEMHUEBBIX HaHOIIPOBO-
JIax.

3. TexHonorus co3gaHus ObICTPOJEHCTBYIOIINX HAHOTPAH3UCTOPOB Ha OCHOBE rpadeHa.
4. TexHOIOTHSA OPraHUYECKUX TPAH3UCTOPOB.

5. TexHoNOTHs OPraHUYECKUX CBETOAUOIOB,

6. TexHOJOTHS HAHOIPOBOAHHUKOB.

7. TlomamepHble HAHOCTPYKTYPHI 1JIs THOKMX 9KPaHOB.

8. Tasepsl 1 YOTONMPUEMHUKH Ha CTPYKTypax ¢ KBAHTOBBIMH TOUKAMH.

9. VYcrpoticTBa Ha (OTOHHBIX KpUCTAJLIaX.

10. HaHo3/1eKTpOHHBIE 3alIOMUHAIOIINE YCTPOMCTBA. ¢

11. TexHONOTUsI KOHCTPYKIMOHHBIX U TEXHOJIOTMYECKIX MAaTEPHATIOB C YHUKAILHBIMA CBOMCTBAMA.
12. TexHonOrHsI IPUOOPOB MOJIUTPOHUKH.

13. TexHOIOrMYECKHE OCHOBBI MOJIEKYIIPHOM 3JIEKTPOHMKH.

dopMBI 0TYETa CTYAEHTA Hepe] IPernoiaBaTeeM O Pe3yIbTaTax BBINOJHEHHUS CaMOCTOSTENb-
HOM paGOoTHL: KOHCIIEKTHI, IUIAHEL, pedepat, 0030psl HHGOpMAIKK, ITpahuyecKoe MpeacTaBIeHIe U3Yy-
YEHHOTO y4eGHOro MaTepyraa, Mpe3eHTanud. BHIbI KOHTPONIS caMOCTOATENLHON paboThl CTYACHTOB!
3KCIIPECC-ONPOC HAa MPAKTHYECKUX 3aHITHAX; TEKYIIUH YCTHBIA BRIOOPOYHBIH OIPOC HA MPAKTHYECKUX
3aHATUAX; UHAUBUAyaIbHOE cobeceoBaHne, KOHCYIbTAlUs, BRICTYIUIEHUE C JOKIAIOM.



Tempot pechepamos
TexHOMOTHS CO3MaHUs OBICTPOCHCTBYIOIIMX HAHOTPAH3UCTOPOB
Texuomorus mprOOPOB NOJTUTPOHUKH.
[TonuMepHbIE HAHOCTPYKTYPBI Ul THOKUX 9KPAHOB.
[Tpubops KBAHTOBOX HAHOIIEKTPOHUKU
YerpoiictBa Ha GOTOHHBIX KpHCTaIIaX.
HaHo51neKTpoHHBIE 3aII0MHHAOIIIE yCTPOUCTBA.
TexnoOrMs (QYHKIIMOHAIBHBIX HAHOMATEPHATIOB.
Baz3oBsle Jormueckue >aeMenTs n3 OakTepuit u JTHK.
. DneMeHTHI ¥ TPHOOPHI HAHOIIEKTPOHHUKH.
0. TlepcreKTHBHBIE HAIPABICHNUS PA3BUTHS HAHOTEXHOIOTHHU B JIEKTPOHHKE.
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7. VAEBHO-METOINYECKOE 1 THOOPMAIIMOHHOE
OBECIEYEHUE JUCIIUIIJIMHBI

a) OCHOBHasI JIUTEpaTypa

1. Menuxos, 11.B. ®u3uKo-XUMIHecKas 3BOIOIKS TBEPAOro BellecTBa [ IeKTpOHHbIH pecype] /
1. B. MenuxoB. -3-€ u31. (311.) - DiekTpoH. Tekcrossle gaH. (1 daitn pdf : 312 ¢.). -M.: BUHOM. Jla-
GopaTopus 3HaHui, 2014. - (Hanorexsonorun). - CucTeM. TpeOOBAHMUSL: Adobe Reader XI; sxpan 10".
- ISBN 978-5-9963-2532-0.

Pesxum goctyma: http://www.studentlibrary.ru/book/ISBN9785996325320.html.

2. Crapoctun, B.B. Marepraiisl 1 METO/IbI HAHOTEXHOJOTHIL: y4eOHOe nocobue. - 3-e m311. (311.)
(Hauorexnonorun) Msnarenscreo: BUHOM. JlaGopatopus sHanuit 2012. -438¢ - ISBN: 978-5-9963-
1444-7. Pexxum moctyma:. http://www.studentlibrary.ru/book/ISBN9785996326013 .html.

3. HaHOTEeXHONOTMH B 31eKTpoHnKe. Brmyck 2 [Dnexrponnsii pecype] / Iox pex. F0.A. Hamel-
ruHa - M.: Texsocdepa, 2013. - 688¢c., ISBN9785948363530.

Pexwum nmocryma: http://www.studentlibrary.ru/book/ISBN9785948363530.html.

0) JHOTOHUTEIIbHAS JIATEPATYPa

4. Axynenok, M. B. Beenenue B porieccel HHTETPaIbHBIX MUKPO - U HAHOTEXHOJIOTHH : y4eOHOe
nocoGue st By30B: B 2 1./ T. 2 : Axynesok M. B., Annpees B. M. u 71p. TexHOJI0THYECKHUE aCIIEKThI.
M., BUHOM, 2011. Pexxum gocrymna: http://www.studentlibrary.ru/booldISBN97859963()3366.html.

5. PackuH, A.A. TexHONOTHSI MaTepHAIOB MUKPO -, OIITO - X HAHOBJICKTPOHHKH : yuebHOe 110COo-
6ue 115 By30B 110 HarmpasieHno 210100 "OnexTpoHuKa 1 mukposnekTponnka” : [B4.] / A. A. PackuH,
B. K. Ipokodresa.— Mocksa: brunom. JlaGoparopust 3uanui, 2010.— ISBN 978-5-94774-913-7.
(Bubnmmoteka Bal'y).

6. Pouun, B. M. TexHOJIOTHS MaTePHATIOB MEKPO -, OIITO - M HAHODJIEKTPOHKKY : y4eOHOE 10co-
6ue s By30B 110 HampasieHmo 210100 "OnexTpoHuKa 1 MukposnexTpornka” : [B u.] / B. M. Pomus,
M. B. Canu6ua.— Mocksa: Burom. JlaGopatopus 3Haruit, 2010.— ISBN 978-5-94774-913-7. (bub-
auoteka Bnl'Y).

7. Beruxos, C.I1.. ®usnueckne OCHOBBI MUKPO - X HAHOTEXHOJIOTHH [DJIEKTPOHHBIM pecypc] :
Vue6. mocobue / C.I1. Berukos, B.IT. Muxaitnos, [0.B. Ilanduios, }0.b. Lsetkos; [lox pen. 10.b.
I[erkoBa. - M.: Mzmarenscteo MI'TY um. H. O. baymana, 2009.

Pexcum mocryma: http://www.studentlibrary.ru/book/ISBN9785703 833193.html.

8. Heromus, B.K 30H10BbIe HAHOTEXHOJIOTHH B JJICKTPOHMKE. Usnanue 2-¢, ucrnpasieHHoe Mock-
Ba: Texrochepa, 2014. - 176¢. - ISBN 978-5-94836-382-0.

Pexxum pocTyma: http://www.studentlibrary.ru/book/ISBN9785948363 820.html.

9. Iarpymesa, T.H. Cercopuxa. COBpeMEHHBIE TEXHOJIOTUA MUKPO - ¥ HAHOSJICKTPOHUKH: Vueb-
roe mocobue / T.H. ITarpymesa - M.: HUL] MTH®PA-M; Kpacrosipek: Cubupekuit denep. yu-1, 2014,
- 260 c.: 60x90 1/16. - (Bsicuree obpasosanue: bakanaspuar). (i) ISBN 978-5-16-006376-8, 500 3K3.
Pexum moctyna: http:/znanium.com/catalog.php?bookinfo=374604.



B) NCPUOANYCCKUC U3 JaHUs

10. Mukpoanekrponrka (bubdinorexa Bnl'V)

11. HAHO: texHo0r1H, 5K0JI0THs, pou3BoAcTBO (bubnuorexa Bial'Y)

12. Hanomatepuains! 1 HaHOCTPYKTYphl XXI Bek (bubmmorexa Bial'V)

13. HanocucreMsl: pusuka, xumusi, mateMatuka (budmmorexa Bal'Y)

14. Hanorexnojioruu: paspadboTka, mpumeHenue - XXI ek (bubnuorexa Bal'y)
15. Hanorexnomnoruu: Hayka u nmpousBozacTso (bubmmorexa Bal'V)

') HHTEPHET - pECypChl

16. http://znanium.com/
17. http://e.]lanbook.com/
18. http://elibrary.ru/

19. www.studentlibrary.ru/
20. www.iprbookshop.ru/

8. MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHME JTUCIIUITJINHbI

3aHgTHS IPOBOIATCS B ayIUTOpUH 324-3, 000pyI0BaHHON TEXHUIECKUMH CPENCTBAMH IS HC-
T0JIb30BAHMS MyJILTHMEMA TEXHONOTHIA (BIACOMAaTEPHANbl, ClIaiisl); B ayquTopuu 323-3, obopymo-
BaHHOM KOMIIBIOTEPHOMN TEXHUKOM. B mporiecce MOArOTOBKH K 3aHATHAM CTYIEHTHI HMEIOT BO3MOX-
HOCTB paboTtath B MIHTEpHETE, MONB3YSCh pecypcaMi KOMIBIOTEPHOTO Kiacca Kadeaps (a.330-3,
a.503-3) u 6ubmmorexu Bnl'Y.
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