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1. Iesin ocBOeHUSsI AUCHUIIIMHBI

[1o3HaKOMUTBCS CO CTPOEHUEM, CBOMCTBaMU U (PYHKIIMOHAIbHBIMU BO3MOKHOCTSIMU  Pa3IMYHbIX
HAaHOCTPYKTYPUPOBAHHBIX MAaTEpPUAIOB, HCIIOIB3YIOLUIUXCS B JJIEKTPOHUKE, YMETb IPAKTUYECKU
peann30BBIBATh IMOJYYCHHBIE TEOPETUYECKUE 3HAHHUSA M OKCICPUMEHTAIbHBIC HAaBBIKM INPH PadoOTe C
THUMH MaTepUaaMu, UCTOJb3Yysl IIMPOKUN HAOOp SKCHEPUMEHTAIBHBIX METOJOB Ui ONpPEACICHUS U
YIPABJICHUSA UX CTPYKTYpPOH C LENbIO yIy4IIEHUs IPUKIIAIHBIX CBOWCTB.

2. Mecto nucuMmiinHbl B cTpykrype OIl

JlucuuniauHa OTHOCUTCS K 4acTH 00pa3oBaTelIbHOW MPOTpaMMbl, (GOPMHUPYEMON ydaCTHUKAMU
00pa3zoBaTeNbHBIX OTHOIIICHHI.

JInst OCBOGHUSI JTUCHUIUIMHBI HEOOXOJAMMBI 3HAHMSI, TOJYYEHHBIC MPU H3YYCHHH JIHUCIUIUIVH:
"Marematuka", "®usuka", "Xumug", IlpukimagHas Mexanuka', "®uU3nyeckoe MaTepUATOBEACHHE",
"®du3uka KOHIECHCUPOBAHHOro cocrosiHus BenlectBa', "®dusmka mnoBepxHocTH", "@U3MKa KUIKUX
kpuctamuioB", "MHbopMamoHHbIE TEXHOJOTHH",.

OO0yuaromuiicst TOKEH:

3HaTh. TEOPETHYECKHE OCHOBBI OMNTHKH, JJICKTPUUECKHM W MAarHUTHBIX SBJICHHUH, (QU3HKH
KOHJEHCUPOBAHHOTO COCTOSIHHS BEIIECTBA, MATEMATHYECKOTO aHAJIN3a, aHAJIM3a HKCIEPUMEHTAIBHBIX
JAHHBIX, OCHOBHBbIE HH(MOPMAIIMOHHBIE  TEXHOJIOTUM 10 IMOJIYYEHUIO U aHaiuu3y uHGpOopMaluu,
noJjiydaemoit u3z cetu UHTepHer.

YMeTh: NpoBOAUTH HAOMIONEHUS U U3MEPEHUS GU3NYECKUX BEINYMH, (PU3UUECKUE U XUMUYECKUE
SKCIEPUMEHTBHI, MaTeMaTUYeCKUEe pacueThl, aHajJu3 M 00pabOTKYy SKCIEPUMEHTAJIbHBIX ITaHHBIX C
HCIO0JIb30BAHNEM KOMIBIOTEPHBIX MTPOrpaMM, NOUCKH UHpopManuu B ceTu MHTepHeT.

HMeTh: npakTHYECKUW OMBIT HAOMIONEHUS M U3MepeHUs (U3NYECKHX BEIUYUH, MPOBEICHUS
(bu3NYecKuX W XUMHYECKHUX OSKCIIEPUMEHTOB, MaTeMaTHYeCKHX pacueToB, aHanu3a U oOpaboTKu
AKCIEPUMEHTAJIbHBIX JaHHBIX, OUCKa HH(opManuu B ceTu MHTepHeT.

Martepuan Kypca MOKET OBbITh MOJIE3HBIM MPHU U3YUEHUU psla CHEHUATbHBIX JAUCHUIUIMH TaKUX
kak "CoBpemMeHHbIe TIpoOeMbl (Hu3ukn MatepuanoB”, " 30HIOBbIE METOIBI KOHTPOJIS M MOIU(DUKAIIIN
Matepuanos”, "TpuborexHuueckue maTepuaibl', MPOU3BOJACTBEHHON M NPEIUIJIOMHON MpPaKTHK,
noarotosxku BKP.

3. [InanupyeMble pe3yJbTAThl 00y4eHHs M0 JUCHHUILINHE
3.1. Komnerenuuu, GopMHPOBAHHIO KOTOPBIX CIIOCOOCTBYET TUCIHUILIAHA

[Ipu ocBoeHHMU AUCIUILTHHBI (POPMHUPYIOTCS CIEAYIONIME KOMIIETEHIIMH B cooTBeTcTBUU ¢ DT'OC
BO 1o 1aHHOMY HanpaBJICHHIO MOTOTOBKH:

a) yausepcanbhbie (YK): Her;

0) obmenpodeccronansubie (OIIK): Her;

B) npodeccuonansuele (I1K):

IIK-3 - CnocoGeH BBIMONHATH pabOTHl MO aHAIM3Y HAayYHO-TEXHMYECKOH HH(pOpMaluu u
pe3yabTaTOB MCCIIEOBaHUI B CBOEH 00JacTH CrHeLUalu3ally, B TOM YHCIEe HAXOJAIIMXCA Ha CThIKEe
pa3nuyHbIX 00JacTeil HayK.

IIK-5 - CriocoGeH BBINOIHATH ONEpaluy KOHTPOJIS, U3MEPEHUs] W UCHBITAHUS Ui BBISBICHUS
napaMeTpoB COCTaBa, CTPYKTYPHI U CBOMCTB MaTEpUAJIOB.

IIK-6 - CnocoGeH OCYIIECTBIATh KOHTPOJIb COCTOSIHUS HCHBITATEIbHOTO, U3MEPUTENIBHOIO H
KOHTPOJILHOTO 000pY/I0BaHus, 00eCieunBaTh €ro MOArOTOBKY M ()YHKIIMOHUPOBAHUE.

3.2. llepeyeHb MJIAHUPYeMBIX PpPe3yJbTATOB O0y4YeHHUS] MO JMCHUILUIMHE, COOTHECEHHBIX ¢
UHIUKATOPAMU IOCTHKeHUS] (popMHPYeMBbIX KOMIIeTeH Mii

B pe3ynbraTe 0CBOCHHUS AUCIUILTMHBI 00YJatOUTHICs TOIDKEH:
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3HaTh: O CTPOEHUH, CBOMCTBaX M (PYHKIMOHAJIbHBIX BO3MOXKHOCTSAX HaHOMaTEpHAaJOB,
HCIOJB3YIOIMXCS. WIM HMMEIOIUX IEPCIEKTUBbl HMCIOJIB30BAaHUS B YCTPOWCTBAX JJIEKTPOHUKU H
mukpomexanuku (I1K-3);

YMeTh: NOHMMATh, U KPUTUYECKH AaHAJIM3UPOBATh SKCIEPUMEHTAIBbHYI0 HMHQOpPMAILUIO O
CTPYKTYpPE M CBOMCTBAaX HAHOMATEPUAJIOB, IIOJIB30BAaThCA TEOPETHYECKMMHU OCHOBAMH, OCHOBHBIMH
MIOHATHSAMM, 3aKOHAMH B3aWMOCBSI3U CTPYKTYpPhl M CBOMCTB HAHOMATEpPHUAIOB I UX CTPYKTYpHOU
moaudpukaruu. (ITK-3, TIK-5);

Wwmers npaktuyeckuil onbIT/MIMETh HaBBIKM: MOJYYEHHUS SKCHEPUMEHTaIbHOM HHQOpMAIUU O
CTPYKTYpE M CBOMCBAX HAHOMAaTEpPHAIOB M KPUTHYECKOIO €€ aHan3a C Y4eTOM OLICHKH COCTOSHUSA
HCIO0JIb3YeMOr0 000pyAOBaHMs, A MOIU(PUKALUU UX CTPYKTYpHl U, KaK CIEJICTBUE, YIIPABICHUS HX
byHnkimroHanbHbIMU Bo3MokHOCTsIMHU (TTK-3, TIK-5, TIK-6).

4. O0beM M coep:kaHue T CHUTITHHBI
O0BeM TUCHHMIUTAHBI COCTABIISIET 5 3aueTHBIX enuHull (180 akameMuvecknx 4acos).

4.1. ConepxaHue AUCHUIUVIMHBI 1O pa3xenam (TeMaM), COOTHeCEHHOe ¢ BHJIAMU U
TPYA0EMKOCTBI0 3aHATHH JEKIMOHHO-CEMHMHAPCKOI0 THIIA

OO6beM MHON KOHTAKTHOM pabOThl M CaMOCTOSTENbHON paboThl 00y4aromierocs no AUCHUILUINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTeIbHOM MPOTPAMMBI.

Ne Buael 3aHsTHil, nx DopMBbI TEKYIIETO
/n Paznensr (Tembr) o 00BEeM (B ax.yacax, Mo KOHTPOJIS YCIIEBAEMOCTH (110
JIACIIATUIAHBI 3 o4HOH popme 00ydeHUsT) o4HOH (opme 00ydeHHsT)
02) 3aHATUA 3aHATus
o JIEKIIMOH- ceMMHap- DopmbI TPOMEKYTOTHOM
HOI'0 TUIIA CKOI'0 THIIa aTTeCTalinu
1. | Brenenue B npodIeMaTHKyY 1 2 2 BxojHasi TuarHocTHKa: TecT ¢
JUCLUIUIMHBI, IPEACTaBlIeHue pado- MOCJIEAYIOIINM 00CYXIAEHHEM
4yell MpOrpaMMbl, OCMBICICHHE Tpe- PE3YJIBTATOB.
OOBaHMII K OpraHW3alHy Iporiecca Cromcok BOIMPOCOB, HHTEpe-
00y4YeH¥sI, CAMOCTOSITENIEHOW pabOTHI CYIOIIUX CTyJIeHTa, MO COJep-
u GopM aTTeCTALIUU. JKaHHUIO JUCLUIIINHEL,.
2. | HaroctpykrypupoBaHHBIE 1 6 4 OnopHBIN KOHCIIEKT.
MaTepHabl. Hoxnan ¢ npe3eHTanueil.
3. | ®Ouswueckne OCHOBBI  HAaHOBJEK- 1 4 4 OnopHBIN KOHCIIEKT.
TPOHUKH. Hoxknan ¢ npe3eHTauei.
4. | Meronbl HAHOTEXHOJIOTHH. 1 8 6 OnopHBIN KOHCIIEKT.
Joxnan ¢ npe3eHTauei.
5. | Hanoanekrponusie  mpubopsl U 1 8 6 OnopHBIN KOHCIIEKT.
CUCTEMBI. Joknan ¢ npe3eHTaiuei.
6. | AHamM3 TPOMEXKYTOUHBIX Ppe3yib- 1 2 KonTponwsHas pabora.
TaTOB OCBOCHMS JUCIUIINHBI
Wroro 3a cemectp: 28 24 OK3aMeH

4.2. PazBepHyTO€ ONMMCAHNE CO/IePKAHMS TUCIUIJIMHBI N0 pa3aejaM (TeMam)

1. BBeaeHue B mpobieMaTHKy IUCLHUIUIMHBI, NpeACTaBieHue pabodell MporpaMmbl, OCMBICICHUE Tpe-
OoBaHMI K OpraHM3alUM Ipolecca O0y4deHHUs, caMOCTOSTEeNbHOH paboTel M (opm arrectanuu. Beenenue B
npoOieMaTHKy AWCLMIUIMHBL, MPEACTaBlIeHHe pabouell mporpaMMbl, OCMBICIEHHWE TPeOOBAaHUI K OpraHHM3alliH
nporecca o0y4eHHs, CAMOCTOATENBHON pa0doThl U (OPM aTTECTALIHH.

2. HadocTpykTypupoBaHHble MaTepuaibl. Kiaccudukanus, pasmepHbie 3(QQEeKTbl U CBOHMCTBa
HaHOOOBEkTOB. OmnpeneieHne HAHOYACTUIBL. ATOMBI M MOJIEKynbl. Kpucramisl u kpuctamumThl. KiacTtepsl.
CamocOopka M caMOOpraHu3alMs HAHOCTPYKTYp. YriepoaHble knactepbl. Dymnepensl. Dymaeputsl u
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¢dynnepunsl. HanorpyOku. DoroHHble KpHcTauibl. OpraHnvecKre MPOBOAHUKU U MOMYNPOBOAHUKHU. [lneHKH
MOBEPXHOCTHO-aKTUBHBIX BemlecTB (JIb-uénku). Yrpasnsemas JHK cbopka HaHOCTPYKTYP.

3. ®dusuyecKkne OCHOBBI HAHOJJIEKTPOHUKH. 3akoH Mypa. Ctena Mypa. DiaeMeHThl 30HHOM TEOpHH.
Iereponepexonpl. ['erepoctpykrypbl u Oapwepnl LllorTku. CeepxpemieTkd. KBaHTOBBIC sSMbI, HUTH, TOYKH.
OnekTpopU3nUeCcKre CBOWCTBA HAHOYACTHIL. SIBJICHUE CBEpXMPOBOJMMOCTH B HaHOoMaTepuanax. OnTHUecKHe
CBOMCTBa MOJIyITPOBOJHUKOBBIX HAHOYACTHII. 3aKOH MacIITAOMPOBAHUS U €ro MPUMEHEHHE B HAHODJICKTPOHUKE.
OcHoBBI 01HOANIEKTpOHUKH. KynoHoBckast nectHuia. CHUH-3aBUCHMBINA TPAHIIOPT HOCHTENEH 3apsaa. DPQekTt
Konzo B KBaHTOBBIX TOuKax. [ HIraHTCKOE MarHUTOCOIIPOTHUBIICHHE.

4. MeTtoabl HAHOTeXHOJIOTMH. MonekynspHo-yueBas snuTakcus. [azodaszHas snUTaKCcUs Ha OCHOBE
MeTayuioopranuki. GopMUpoBaHHEe HAHOCTPYKTYpP Ha OCHOBE KOJUIOMJHBIX PAacTBOPOB. 30JIb-Te€b TEXHOJIOTHSI.
Meroapl MOJEKYASPHOTO HAclaWBaHUS M aTOMHO-CIIOEBOM AMHUTaKcHHU. CBEPXTOHKHE IUJIEHKH METAJJIOB |
I3IeKTpUKoB.  MckyccTBeHHOoe HaHopopmupoBanue. CamoopraHm3anuss TpPH OSIHUTAKCHAIBHOM — POCTE.
JIutorpaduieckre MeTo bl (OPMUPOBAHUS HAHOCTPYKTYp. OnTHdeckasi, peHTTeHOBCKasl, SJIEKTPOHHAS, NOHHAS
mutorpadgun. BO3MOXKXHOCTH ITyYKOBBIX METOJI0OB HaHONUTOrpaduu B HAHORIIEKTpOHWKe. HaHomewaTHas
nutorpadus. VIoHHBIA CHHTE3 KBAHTOBBIX HAHOCTPYKTYD.

5. HanoaiekTpoHHbIe NPHOOPHI U cHcTeMbl. HaHO3EKTpOHHBIE KOHJEHCATOPHI, aKKYMYJISTOPBI YHEPTHH
Y TOIUIMBHBIE 3JIEMEHTHl. HaHOTpaH3MCTOPHI Ha OCHOBE CTPYKTYp KpeMHHUi Ha camndupe. HanorpaH3ucTops! ¢
rereponepexogamMu. HaHomuonasl M HAaHOTPAH3UCTOPHI C PE3OHAHCHBIM TyHHETMpoBaHUEM. HaHommonsl u
HaHOTPAH3UCTOPHI HA OCHOBE HAaHOTPYOOK. HaHO3EeKTpOHHBIE J1a3epbl ¢ TOPHU3OHTATHHBIMI U BEPTHKAIBHBIMU
pe3oHaTopamu. OnrTuueckue MoOAynATOpbl. JUCIUleM M OCBETUTENbHBIE HPUOOPHI Ha OCHOBE HAHOTPYOOK.
IlepcniekTuBbI CO3aHUs TUCIIICEB-HEBUAUMOK. DOTONPUEMHUKH: HAa KBAaHTOBBIX SMax, Ha KBAaHTOBBIX TOYKaX.
Jlornueckue 3JIE€MEHTHI Ul HAHOKOMIIBIOTEPOB: KBAHTOBO-TOUEUHBIE KJIETOYHBIE AaBTOMAThI, MOJICKYJISIpPHBIE
MepeKIIIoYaTeNt, OJHOAIECKTPOHHbIe TpaH3ucTOpbl. KBaHTOBBIe KOMmbroTephl (KK): KBaHTOBBIE BBIYMCIIEHUS,
KyOHUT, CTPYyKTYpa KBaHTOBOI'O KOMIIbIOTEPA, KBAHTOBBIN PErHCTP, KBAHTOBBIN IIPOLIECCOpP, OCHOBHBIE TPEOOBaAHUS
n npakrtuueckas peanuzanus KK, nepcrnexTuBbl pa3BUTHsS KBAHTOBBIX KOMIIbIOTEpPOB. HaHo3anexkTpoHHbIE
CHCTEMBI: OJHOKPUCTAJIBHBIE CUCTEMBI, CUCTEMBI AJIs1 KOMIIBIOTEPA, CUCTEMbI OECIIPOBOAHON CBSA3H, IEPCIIEKTUBEI
Pa3BUTHSA HAHOIJIEKTPOHHBIX CHCTEM.

5. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

TpaguumoHHble 00pa3oBaTEIbHBIC TEXHOJIOTHU: KJIACCHUYECKOEe JICKIMOHHOE OO0y4eHue
(JIEKITMOHHBIC 3aHATHS ), O0yUEHHE C IIOMOIIBI0 YICOHOW KHUTH (CaMOCTOsITeNIbHAs paboTa), 00ydeHHue ¢
MOMOIIIBIO CUCTEMbI MAJIBIX TPy (IIPU MPOBEICHUH JTa00PATOPHBIX M MPAKTUYCCKUX 3aHITHH ),

HNubopmalmoHHO-KOMMYHUKAITMOHHBIC 00pa30BaTEIbHbBIC TEXHOJIOTHH: TEXHOJOTHH CMEIIAHHOTO
oOyueHus, BKIIOYamoImue B cebs mouck uHbopmauuu B HHTepHeTe (camocrosiTenbHas padoTa),
MPUMEHEHHE CIICIHATN3UPOBAHHBIX MAKETOB JUIS MOJIyYCHHS aHAIHM3a SKCIICPUMEHTAIBHBIX JAHHBIX W
MOCTPOCHHSI  AKCICPUMEHTAIBHBIX ~ 3aBHCUMOCTEH  (NPAaKTUYECKUE  3aHATHs),  IPUMEHCHUE
ayJIMOBU3YAIIbHBIX TEXHUYECKUX CPEIICTB (JICKIIMOHHBIC 3aHSATH).

6. YueOHO-MeTOIMYeCcKOe o0ecreyeHne cCaMoCTOsITeJIbHOIH padoThl 00y4yarommxest
OcCHOBHOW €cHoco0 OpraHu3alM CaMOCTOATENBbHOM pabOThl CTYJEHTOB — CaMOCTOSATENbHas
MOJITOTOBKA K BBIMOJHEHUsI MPAKTUYECKUX pabOT MO METOJMYECKUM yKa3aHusM. IlogHOCThIO Bech
METOJMUYECKUIl MaTepuan N0 OO0ECIEeYeHUI0 CaMOCTOSATENbHOW paboThl CTYIEHTOB NPUBEJIECH B
[Tpunoxenun 1 x PII.

7. XapakTepHCTHKA OLIEHOYHBIX CPEACTB /I TeKylWero KOHTPOJsS YCHeBaeMOCTH M
NPOMEKYTOYHOH aTTeCTAMH 00Y4YaIOIIMXCS 10 AMCHUILIMHE

Cucrema KOHTpOJISI MO JUCUUIUIMHE BKJIIOYAET: BXOJHOM KOHTPOJb; TEKYIIUHA KOHTPOJIb M
HUTOTOBBIM KOHTPOJIb — IK3aMEH.

B TekynieM KOHTpoOJiE MCIOJB3YIOTCS IPOBEPKAa OIOPHBIX KOHCIIEKTOB W MAaTEpPHalOB
MPAKTUYECKUX 3aHATUN U JOMAIIHUX 3aIaHUH.
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HToroBast KOHTpOJbHAS pabOTa OLIEHUBAETCS 110 MATHOATUTBHOM IIKaJIe.

Jlomyck Ha D5K3aMEH IPOUCXOIUT IPU HAJIWYUMM  OTYETOB II0 JIOMAallHUM M IPAKTUYECKUM
3a/IaHUSIM C TIOJIOKUTEJIBHOM OLICHKOM 32 UX BBIIIOJIHEHUE.

DK3aMeHbl MPOXOJAT YCTHO. B KauecTBE OLIEHOYHBIX CpEACTB HCIOJIb3YIOTCA: KOMILJIEKT
9K3aMEHALIMOHHBIX OUJIETOB U JIONIOJHUTENbHBIE CUTYallUOHHBIE BONIPOCHl. BuieThl 3Kk3aMeHa cojiepkar
JIBa TEOPETUYECKUX Bompoca. Kaxplii BOpoc OIeHUBaeTCs 0 NATHOALUIbHOM HiKane. Mcnonabs3yrores
CIIEIYIOLIME KPUTEPUU OLICHKH:

«5» — CTYIEHT NOJHOCTBIO PACKPBIBAET TEMY BOIPOCA, CAMOCTOSATENBHO U MOJIHO OTBEYAET HA
JIOTIOTHUTEIbHBIE BOIIPOCHI, CBSI3aHHBIE C TEMOW BOIIPOCa;
«4» — CTyIEHT IOJIHOCTBIO pAacKpbhlBaeT TEMY BOIPOCA, HO 3aTPyJHSETCS OTBEYaThb HA

AOIMOJIHUTECIIBbHBIC BOIIPOCHI, CBA3AHHBLIC C TEeMOit BOIIpOCa; HIJIM TEMA BOIIPpOCA PACKpPLITA HC IIOJTHOCTBIO,
HO CTYACHT YBEPCHHO OTBCYACT HA JOMMOJHUTCIIbHBIC BOIIPOCHI, CBA3aHHBIC C TEMOM BoOIIpoca.

«3» — CTYIEHT He MOJHOCTHIO PAcCKpbIBAET TEMYy BOINpOCA M 3aTpydHSETCS OTBEYaTh Ha
JIOTIOJTHUTETBHBIE BOMPOCHI, CBSI3aHHBIE C TEMOW BOTIPOCA;
«2» — CTyACHT HE PACKpBIBAET TEMY BOMPOCA, MPOSIBISET HE3HAHWE OAa30BBIX TEPMUHOB U

HOHSITI/II\/'I, HeO6XO}II/IMLIX AJId paCKpPbITUA TEMBI.

OmeHka 3a JK3aMEH CTaBUTCS Kak cpenHeapupMmeTndeckoe O0ajoB 3a OTBETHI Ha BOTMPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa C YUETOM OTBETOB Ha JOTOJHUTEIbHBIC CHTYallMOHHBIC BOTIPOCHI. Pe3ynbraT
OKPYIJISIETCS JI0 1EJI0TO YUCIIa.

Bonpochl 9K3aMEHAIIMOHHBIX OWJIETOB W THIIHI JIOTIOJHUTEIBHBIX CHTYAallMOHHBIX BOIIPOCOB
npuBenieHbl B (hoHE O1leHOYHBIX cpeacTB ([Ipunoxenue 2)

8. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecneYeHr e TUCIMTILTHHBI

OcHognas numepamypa:
1. I'yce, A.l. Hanomarepuasnbl, HQHOCTPYKTYphI, HaHOTeXHOJOTUU: MoHOTpadus / A.U. I'yceB. - 2-¢
u3a., ucnp. - M. : ®@usmariur, 2009. - 416 c. - ISBN 978-5-9221-0582-8 ; To xe [DneKTpoHHBIN
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=68859 (11.11.2015).
2. EmuceeB, A.A. ®yHkuuoHanbHbie HaHoMmaTepuaidsl / A.A. Emucee, A.B.Jlykamun. - M. :
Ousmarmmr, 2010. - 454 c. - ISBN 978-5-9221-1120-1 ; To xe [DnekrpoHHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68876 (11.11.2015).
3. Crapoctun B.B. Marepuansl U MeTOJbl HaHOTEXHOJIOTH. YyeOHoe mocobue. — M.: BMMHOM.
JlaGopaTtopus 3nanui, 2010. — 431 c. — ISBN 978-5- 9963-0346-5.
4. .Annpuesckuii P.A. OcHOBBI HAHOCTPYKTYPHOT'O MaTepHaloBeACHUs. BO3MOKHOCTH U MPOOIEMBI. —
M.: BHUHOM. Jlabopatopusi 3nHanuii, 2012. -252 c¢. - ISBN 978-5-9963-0622-0.
https://znanium.com/catalog/document?id=366004 .
5. bopucenko B.E., BopoOseBa A.U., YTkuna Y.A. Hanosnekrponuka. M.: BUHOM. Jla6oparopus
3HaHUM. 2011.223 c. ISBN 978-5-94774-914-4. https://knigogid.ru/books/1850890-
nanoelektronika/toread

Hononnumenvnas numepamypa:
1. Bopucenko B.E. Hanoanektponuka: yue6Hoe nocoobue / B.E. bopucenko, A.M. BopobseBa, E.A.
VYrkuna. — M.: BUHOM. JlaGopatopust 3nanuii, 2011. —223 c.  ISBN 978-5 94774-914-4
2. OU3MKO-XUMUSI HAHOYACTHILI, HAHOMATEPUAIOB U HAHOCTPYKTYp: yuebHoe nocodue / A.A. bapbiOuH,
B.A. baxtuna, B.1. Tomunun, H.I1. Tomununa. - Kpacnosipck : Cubupckuil gpenepanbHblii
yHuBepcuret, 2011. - 236 c. - ISBN 978-5-7638-2396-7 ; To xe [Dnexkrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=229593 (11.11.2015).
3. Hertspenko, H.H. CrnenuanbHble pa3fensl KBAaHTOBO-MEXaHMUYECKHMX METOJIOB PAacyeTOB CBOMCTB
KJIacTEpOB M HaHOMarepuanoB : ydyeOHoe mocobue / H.H. [lertsapenko. - M. : MU®U, 2008. - 156 c. -
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ISBN 978-5-7262-1074-2 ; To xe [D51eKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=231586 (11.11.2015).
4. Ceprees, A.I'. Hanomerpomnorust / A.I'. Ceprees. - M. : Jloroc, 2011. - 415 c. - ISBN 978-5-98704-
494-0 ; To xe [Daexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84986
(11.11.2015).

Pecypcol ungpopmayuonno-menekommynuxayuonrnoun cemu «Mnmepnemy»:

Cucrema »DIEKTPOHHON MOJJEPKKH 00pa3oBaTeNbHOrO Tmporecca «MoH  yHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccrnonanbhble 0a3bl JaHHBIX U UHPOPMAIIMOHHO-CIIPABOYHbIE CHCTEMBI:

OBbC «YHuBepcuTerckas onbnnoreka onnaita» Www.biblioclub.ru

Dnexkrponnas oubmuoreka UBI'Y _http:/lib.ivanovo.ac.ru

Dnexrponnsiii katanor Hb MBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

(Vkazvieaemcea oo6azamenvno!!! Ilpu neobxooumocmu nepeuenv modicem Oblmb OONOJHEH,
nanpumep CIIC «KoncynomanmlITnocy.)

Ilpozpammnoe obecneuenue: omnepanvionHas cucrema Microsoft Windows, maker oQucHBIX
nporpamm Microsoft Office u(umm) LibreOffice, unrepuer-opaysep Microsoft Edge u(mmm) Yandex
Browser.

9. MaTepuajibHO-TeXHHYECKOe ofecredeHne T CIUTTUHbI

VY4eOHbIe ayUTOPUU:

- 7S TPOBENIEHUS 3aHATUN JIEKIMOHHOTO TUIA C KOMILJIEKTOM CHelHaIn3upOBaHHON yueOHOM
Mebenn W TEeXHUYECKUMHU CpeACTBaMU OOYYeHHMs, CHyXallUMH JJIs TpeJoCTaBlieHUs y4deOHOMU
nH(popMaIuu 6OJIBIION ayUTOPUH;

- JUIsl TIPOBEICHUS 3aHATHM CEMUHAPCKOrO THIA, KOHCYJIbTALUW, TEKYIIero KOHTPOIS H
MIPOMEXKYTOUYHOM aTTECTAllMU C KOMIUIEKTOM CIHEIHATM3UpPOBAHHON yd4eOHON MeOenu U TeXHUYECKUMU
cpeacTBaMu OOy4YeHHUS;

- JUIsl TIPOBEIEHUS 3aHATHM CEMUHApCKOTO THIMA, KOHCYIbTAllMHA, TEKYHIEro KOHTPOJS U
MPOMEXYTOYHOM  aTTeCTAallMH, BBIMOJIHEHHUS KYpCOBBIX paboOT (MPOEKTOB) C  KOMIUIEKTOM
CHelHaTM3UPOBAHHON ydeOHOI MeOeIn U TEXHUYECKUMU CPECTBAMU O0yUECHHUS .

Jlaboparopus, ocHaIlleHHAs JIabOpaTOPHBIM 000PYIOBaHUEM, KOMIUIEKTOM CHEIHATU3UPOBAHHON
yueOHO MeOenu U TEXHUYECKHUMH CPeACTBaMH 00yUeHUSI.

[Tomemienue isi caMOCTOSITENILHOM Pa0OTHI, OCHAIIEHHOE KOMILJIEKTOM CIHEIUATU3HPOBAHHON
y4eOHOM MeOenn, KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUS K ceTu «MHTepHeT» u
obecneuenueM nocrymna B DMOC.

JleMoHCTpalMoHHOE 00OpyI0BaHUE U Y4eOHO-HAIISIIHBIE MOCOOMS Ui 3aHATHH JIEKIIMOHHOTO
THUIMa, 00ECTIeUNBAOIINE TEMATUYECKUE WILTIOCTPAIIMU: TTEPCOHATBHBINA KOMIBIOTED, TPOEKTOP, IKPAH.

ABTOp padoueii NporpaMmMsbl AUCUMILIMHBI: ITpodeccop Kadeapsl pyHIaMEHTATbHON HU3UKU
Y HAaHOTEXHOJIOTUH, TOKTOp (pU3.-MaT. HayK, TOLEeHT AnekcanapoB A.1.

IIporpamma paccMoTpeHa U yTBep:k/ieHa Ha 3acelaHuu Kadeapsl pyHIaMeHTaNbHON GU3UKH U
HAaHOTEXHOJIOTUI
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[Iporpamma obHOBIIEHA

MIPOTOKOJI 3acefanust kKageapnl Ne 0T « » 20 T
CornacoBaHo:
PykoBoaurens OI1 /

(noamnuce)

Hpunosxcenue 1. Memoouueckue ykazanus 01 00y4aroujuxca no 0C60eHUI0 OUCUUNTIUHDL,

Ilpunosicenue 2. @DoHO OUCHOUHBIX CPeOCME Ol NPOBCOCHUS  NPOMENCYMOUHOU
ammecmayuu 00y4aruuxca no OucyunIune.




