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1. Ilen ocBOEHMS UCHMIIIMHBI

[T03HAaKOMUTBCSL CO CTPOCHHUEM, CBOMCTBAMHU M (DYHKIIMOHAIBHBIMUA BO3MOXHOCTSIMH  PA3TUYHBIX
HAHOCTPYKTYPUPOBaHHBIX MAaTEPUAJIOB, HCIOJB3YIOIUXCS B JJICKTPOHUKE, YMETb IIPAKTHYECKU
pean30BBIBATh IMOJMYYCHHBIE TEOPETUYECKHE 3HAHMS M SKCIEPUMEHTAJIbHBIC HaBBIKM MpHU paboTe ¢
9TUMM MaTepHUaiaMi, UCHOJIb3ys MUPOKUI HAOOp SKCIIEPUMEHTAIbHBIX METOIOB Ui ONpPENeNeHUs U
YIPaBJICHUSA UX CTPYKTYPOH C LEJIBIO YJIyYIICHHs IPUKIIAIHBIX CBOKCTB.

2. MecTo nucuumjinHbl B cTpykType Ol

JlucummiuHa OTHOCUTCS K 4acTH 0Opa3oBaTelbHOM Mporpammbl, (HOpMHUpPYEMOH ydacTHUKAMU
00pa3zoBaTeybHBIX OTHOIICHUH.

Jns ocBOeHUs NUCUUIUIMHBI HEOOXOIMMBI 3HAHWSA, TMOJYyYEHHBbIC MPU HM3YyUYEHUU JUCIUILIMH:
"Maremaruka", "®Ouzuka", "Xumusa", I[lpuknagnas mexanuka', "®usznueckoe marepuagoBercHue',
"®du3ruka KOHJICHCHUPOBAHHOIO COCTOsSIHUS BemiecTBa", "®uszuka noBepxHocTH", "dU3MKA KUIKUX
kpuctaio", "MHopmanmonHbie TeXHOIOTHHA",.

OOyyaronuiics 10 KeH:

3HATh: TEOPETUYECKHEC OCHOBBI OINTHUKH, JJIEKTPUYECKHM W MArHUTHBIX SBICHUH, (Qu3uKn
KOHJCHCUPOBAHHOTO COCTOSIHHS BEIIECTBA, MATEMaTHYECKOT0 aHAIM3a, aHAIHM3a SKCIEPUMEHTAIbHBIX
JAHHBIX, OCHOBHBIC HH()OPMAIMOHHBIC  TEXHOJIOTHH 110 IMOJYYCHHUI0O ¥ aHalu3y wuHpopmanuu,
oxy4aemMou u3 cetu MiurepHer.

YMeTh: TmpOBOAWTH HAOIIOACHUS U U3MEPEHUS (PU3MUECKUX BEIMYNH, (PU3HUECKUE U XUMHUCCKUE
9KCIIEPUMEHTHI, MaTeMaTHYECKHUE pacyeThl, aHalu3 M OOpabOTKy O3KCHEPHUMEHTAIbHBIX JaHHBIX C
MCIIOJIb30BaHUEM KOMITHIOTEPHBIX ITPOrpaMM, TTOUCKH HH(popMammu B ceTH MHTEepHET.

VMeTh: NpaKkTUYECKUW OUBIT HAOMIONEHUS W U3MEpEeHHs (PU3UYECKHX BEIMYWH, MPOBEICHUS
GUBHMYECKUX M XHMHUYECKHX SKCIEPUMEHTOB, MAaTeMAaTHMUYECKUX pacyeToB, aHaiM3a U 0O0pabOTKH
HKCIIEPUMEHTAIbHBIX IaHHBIX, TOMCKa HHpOpMaIuu B ceth HTepHET.

Marepuan Kypca MOXET ObITh TOJIE3HBIM MPU U3YUYEHUU Dsijia CIEHUATbHBIX AUCITUIUIMH TaKHX
kak "CoBpeMeHHbIe pobiaeMbl Gu3uku MaTepuanoB”, " 30HI0BbIE METOABI KOHTPOJIS U MOAU(DUKALIUN
matepuaios”, "TpuborexHuueckue marepuanbl’, MPOU3BOACTBEHHONM M NPEJAMINIOMHON TPAKTUK,
noarotoBku BKP.

3. Ill1anupyemMble pe3yJbTaThl 00yUeHHUsI 10 THCHHUIIJIMHE
3.1. KomnereHuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AMCHUIINHA

[Tpu ocBOEHUU TUCHMITIMHBI (POPMUPYIOTCS ClEAyIOUIe KoMreTeHIun B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HarpaBlI€HHIO TIOATOTOBKH:

a) yausepcanbHbie (YK): Her;

0) oomenpodeccuonanpubie (OIIK): HeT;

B) npodeccronanbueie (I1K):

[1K-3 - CrocoOeH BHIMONHATH pabOTHl MO aHaIM3y HAYYHO-TEXHHUYECKOW HWH(POPMAUU U
pe3yJbTaTOB HCCIIECAOBAaHUI B CBOEH 00JacTh CreUalM3allii, B TOM YHCJEe HaXOMAALIMXCS Ha CTBIKE
pa3InyYHbIX 00JacTel HayK.

[1IK-5 - CnocoOeH BBINOJHATH ONEPALMU KOHTPOJS, U3MEPEHUS W UCHBITAHUS IS BBISBICHUS
MapaMeTpoB COCTaBa, CTPYKTYPbl U CBOWCTB MaTepHasoB.

[1K-6 - CrocobeH OCyIIeCTBIIATh KOHTPOJb COCTOSIHUSI HCHBITATEIBHOTO, H3MEPUTENBHOIO U
KOHTPOJILHOTO 000PYI0BaHMs, 00eCTIeunBaTh €ro MOATOTOBKY U ()yHKIIMOHHPOBAHUE.

3.2. [lepeyens NJIAHHPYEMBIX Pe3yJILTATOB OOY4YeHHUs] MO AMCIHUILUIMHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKEHHS (POPMHUPYEMBIX KOMIICTeH M

B pesynbTare 0CBOCHUS IUCIUILTUHBI 00YYaIOUIUICS JOIKEH:
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3HaTh: O CTPOEHUHM,  CBOMCTBaX M (YHKIHOHAIBHBIX BO3MOXHOCTSAX HAHOMAaTEepUAJIOB,
UCTIOJIB3YIOLINXCS MM HMEIOIIMX MEPCHEKTUBBl HCIONb30BAHUS B YCTPOMCTBAX 3JICKTPOHUKH U
mukpomexanuku (ITK-3);

YMeTb: TOHUMaTh, M KPUTHYECKH aHAIM3UPOBATh OSKCIECPUMEHTAIBHYIO HH(POPMALIUIO O
CTPYKType M CBOWCTBaXx HAHOMATEpPUAJIOB, IOJb30BAaThCS TEOPETHMUYECKUMU OCHOBAaMH, OCHOBHBIMHU
MOHATUSAMH, 3aKOHAMH B3aMMOCBSI3U CTPYKTYpbl W CBOWCTB HAHOMATEpHAJOB JIi MX CTPYKTYPHOMH
moaudukarmn. (ITK-3, ITK-5);

Hwmetb npakThueckuil onblT/VIMETh HABBIKH: TMOJYYEHHS SKCIIEPUMEHTAIHHONW HHQPOpPMALUU O
CTPYKType M CBOMCBaX HaHOMATEPUAIOB M KPUTHUYECKOTO €€ aHajiu3a C Y4eTOM OIICHKH COCTOSHUS
UCTIOJIB3YEeMOro 000pYOBaHUs, IS MOAU(DUKALMN UX CTPYKTYPHI M, KaK CIEACTBUE, YIIPABICHUS HUX
byHKIHOHATBHBIMU Bo3MOXHOCTsMH (ITK-3, TTK-5, TIK-6).

4. O0beM U coiepKaHue TN CHUTITTHHBI
O0beM AUCIUIUIMHBI COCTaBIseT S 3aueTHBIX enuHHuI] (180 akageMudeckux 4acon).

4.1. Conep:xaHue AUCHUIUVIMHBI 1O pa3genam (TemMaM), COOTHECEHHOe C BHIAMHU WU
TPYA0EMKOCTBHIO 3aHATHI JTeKIIMOHHO-CEMHUHAPCKOI0 THIIA

O0beM MHOW KOHTAaKTHOH pabOThI M CAMOCTOSITENIbHOW paboThl 00yYaIOMIerocs 1Mo AMCUUIUINHE
yKa3aH B yueOHOM IJIaHe 00pa30BaTEIbHON POTPaMMBbI.

Ne Bunsl 3aHATHIA, MX DOpMBI TEKYLIETO
1/ Pasnensr (TeMbi) o0beM (B ak.uacax, 1o KOHTPOJIS YCIIEBAEMOCTHU
n JUCIUTUTUHBI o, o4HOM (hopme (o ouHoit popme
§ 00y4eHMS) oOy4eHus)
5 3anstus | 3aHATHSA
© JIEKIIMOH | CEMHUHAp- DopMBI IPOMEKYTOUHON
-HOT'O CKOr'o aTTeCTanun
TUTIA THUIIA
1. | Beegenue B  mnpoOnemartuky | 1 2 2 BxonHas nuarHoctuka: TecTt
JTUCIUILTAHBL, peJICTaBICHNE c MOCTEAYIOIIUM
pabo-ueit MIPOrPaMMBI, 00CyXJICHUEM PEe3yJIbTATOB.
OCMBICIIeHHE  Tpe-OoBaHUN K Cnucok BOIPOCOB, UHTEpE-
OpTaHu3aIH nporiecca CYIOIIUX  CTYJCHTa, IO
oOyueHwus, CaMOCTOSITENTbHOM CoJIep-KaHUIO
paboTel U (HOPM aTTECTAIINH. JUCITUTUTAHBIL,.
2. | HanocTpykTypHpOBaHHBIE 1 6 4 OnopHBIi KOHCIIEKT.
MaTepHaJIbI. Joxian ¢ mpe3eHTanuei.
3. | ®usuveckrue OCHOBBI HaHOIJIEK- | 1 4 4 OnopHbIi KOHCTIEKT.
TPOHUKH. Joxian ¢ mpe3eHTanuei.
4. | MeToabl HAHOTEXHOJIOTUH. 1 8 6 OnopHbIii KOHCTIEKT.
Joxian ¢ mpe3eHTanuei.
5. | Hanosnektponnsie mpubopsr u | 1 8 6 OnopHBINA KOHCIIEKT.
CHCTEMBI. Joxian ¢ mpe3eHTauuei.
6. | AHamM3 IPOMEXYTOUYHBIX pe3yib- | 1 2 KonTponbHas pabora.
TaTOB OCBOCHHSI TUCITUTUIMHBI
HToro 3a cemecTp: 28 24 DK3aMeH
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4.2. Pa3zBepHyTO€ ONUCAHUE COJAEPKAHUSA TUCHUIJIMHBI M0 pa3aenaaM (TeMam)

1. BBegenue B mpoOaeMaTUKy TUCHMIUIMHBI, IPEJCTAaBICHUE pabodyell mporpaMMbl, OCMBICICHHE
Tpe-00BaHMM K OpraHu3aluu Ipouecca oOydeHHs, CaMOCTOATEIbHOM paboThl U (OpM aTTecTaluu.
BBenenne B mpoOieMaTHKy JUCHMIUIMHBL, TIPEACTaBICHUE paboyeil NporpaMMbl, OCMBICICHUE
TpeOOBaHUI K OpraHu3aluy Ipolecca 00y4eHus, CaMOCTOATENbHOM paboThl U (hOPM aTTeCTalUu.

2. HanocTpykTypupoBaHHble MaTepuaabl. Knaccupukanus, pazmepusie 3G¢GeKTsl U CBOWCTBA
HaHOOOBEKTOB. Orpe/ielieHne HaHOYACTUIBI. ATOMBI M MOJIeKyJabl. KpucTamibl M KpUCTaIUTHI.
Knacrepsl. CamocOopka W caMoOpraHM3alus HaHOCTPYKTYp. YTIEpoaHbIe KiacTepbl. DyIuiepeHsl.
Oymneputel U Qymnepunsl. HanotpyOxku. ®doroHHble KpucTabl. OpraHuyeckue MPOBOJHUKH U
noynpoBoaHUKH. [lneHku mnoBepxHOCTHO-akTUBHBIX BemecTB (JIb-énku). Ympasnsemas JIHK
ChOPKa HAHOCTPYKTYP.

3. ®dusznyeckue OCHOBBI HAHOYJIEKTPOHMKH. 3akoH Mypa. Crena Mypa. DieMeHThl 30HHOMU
teopuu. I'ereponepexoasl. ['erepocTpykTypsl u G6apbepsl lorTku. Cepxpemerku. KBaHTOBbIE SIMBI,
HUTH, TOYKH. OJEKTPO(U3NYECKHE CBOICTBA HAHOYACTUI. SIBJICHHE CBEPXIPOBOJMNMOCTH B
HaHoMmarepHuanax. ONnTuyeckue CBOMCTBA MOJYNPOBOJAHUKOBBIX HAHOYACTUL. 3aKOH MacIUTaOUpOBaHMS
U €ro NpUMEHEHHE B HAHOAIEKTpoHUKE. OCHOBBI 0HOAIEKTPOHUKHU. KynoHoBckas nectHuna. CriuH-
3aBUCUMBIH TpaHNOpPT HocuTened 3apsna. Opdexkt KoHIO B KBaHTOBBIX Toukax. [HMraHrckoe
MarHUTOCOIIPOTHBIIEHHE.

4. MeToabl HAHOTEXHOJOTMH. MoJeKyJIsspHO-TyueBast snuTakcus. ['azodasHas snuTakcus Ha
OCHOBe MeTrajutoopranuku. ®opmupoBaHre HAHOCTPYKTYp Ha OCHOBE KOJUJIOMJIHBIX PacTBOPOB. 30Jib-
refib TeXHOJIOTUsl. MeTo/ibl MOJIEKYJISIPHOTO HAacJIauBaHUSA U aTOMHO-CJIO€BOM snuTakcuu. CBEpXTOHKUE
IUIGHKA METAJUIOB M JUAJIEKTpUKOB. MckyccTBeHHOe HaHOpopmupoBanue. CaMoOpraHU3aIMs IpH
3MHUTaKCUaNbHOM pocTe. JluTorpaduueckue Meroabl (GOpMUPOBAaHUS HAHOCTPYKTYp. OnTHueckas,
PEHTT€HOBCKasl, dJJEKTPOHHAas, MOHHAs  JuTorpadguu. BO3MOXHOCTM  NYYKOBBIX  METOJOB
Ha”HonuTorpadguu B HaHodleKTpoHuke. HanomewatHas nutorpadus. VOHHBIM CHHTE3 KBaHTOBBIX
HAHOCTPYKTYP.

S. HanoasiekTpoHHBIe PUOOPBI U cHCTeMbl. HaHOEKTPOHHBIE KOHAEHCATOPBI, aKKYMYJISITOPBI
SHEPruu M TOIUIMBHBIE 3JIeMeHThl. HaHOTpaH3MCTOpHI Ha OCHOBE CTPYKTYp KpeMHHUH Ha camdupe.
Hanotpansucropel ¢ rereponepexonamu. HaHommonpl W HAHOTPAH3UCTOPBI C  PE30HAHCHBIM
TyHHeNIupoBaHueM. HaHonnoabl M HAHOTPAaH3MCTOPbI Ha OCHOBE HAHOTPYOOk. HaHoanekTpoHHBIE
Ja3epbl C TOPU30HTAIBHBIMYA U BEPTUKAJIBHBIMU pe3oHaTopamMu. OnTudeckue MoAyasaTopsl. Jucren n
OCBETUTEJIbHBIE NPUOOpPHI Ha OCHOBE HAHOTPYOOK. [lepCreKTuBBI CO3aHUS AUCILICEB-HEBUIAMMOK.
@OTONPUEMHUKH: HA KBAaHTOBBIX sIMaxX, HAa KBAHTOBBIX TOYKax. Jlormdeckue dIEMEHTHI s
HAaHOKOMITBIOTEPOB: KBAHTOBO-TOYEYHBIE KJIETOUHbIE aBTOMAThl, MOJIEKYJISIPHBIE MEPEKII0YaTENH,
OJTHOJIEKTpOHHBIE TpaH3ucTopbl. KBaHToBble KOMMbIOTEpPHl (KK): KBaHTOBBIE BBIUMCIIEHUS, KyOUT,
CTPYKTypa KBaHTOBOTO KOMIIBIOTEPA, KBAHTOBBII pErucTp, KBAaHTOBBIM MPOLIECCOpP, OCHOBHBIE
TpeboBaHuss M npakTtudeckas peanuszauus KK, mepcrnexkTuBbl pa3BUTHS KBAHTOBBIX KOMITBIOTEPOB.
HaHo37eKTpOHHBIE CHUCTEMBI: OJAHOKPUCTAJIbHBIE CHCTEMBbI, CHUCTEMBI JUIsI KOMIIBIOTEPA, CHUCTEMBbI
0ecIpoBOIHOM CBSI3HU, IEPCTIEKTHUBBI Pa3BUTHSI HAHOAIEKTPOHHBIX CUCTEM.

5. O06pa3oBaTesIbHbIEC TEXHOJIOTHH

TpaaunmoHHBIE 00pa30BATENbHBIC TEXHOJIOTHU: KJIACCHYECKOE JIEKIMOHHOE O0ydeHue
(JIeKITMOHHBIE 3aHATH), 00yUEHHE C MMOMOIIBIO Y4eOHON KHUTH (CaMOCTOsITeNIbHAs paboTa), o0yueHue ¢
MOMOIIbIO CUCTEMBI MaJIBIX TpyNN (U MPOBEACHUH JTAOOPATOPHBIX U MPAKTUUECKUX 3aHATUH),

HHdopMalnoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH: TEXHOJIOIMH CMEIIaHHOTO
oOydeHus, BKIoyarouie B ceds mouck uHpopManuu B HHTepHeTe (camocrosiTenbHas paboTa),
IpUMEHEHHE CHEeIMAIU3UPOBAHHBIX MAKETOB Ui MOJYYEHHs aHAIM3a SKCIEPUMEHTAJIbHBIX JTAHHBIX U
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IMOCTPOCHUA OKCIICPUMCHTAJIbHBIX 3aBHCHMOCTEH (HpaKTI/I‘leCKHC BaHHTI/IH), IIPUMEHCHUEC
AYyJIUOBU3YAJIbHBIX TCXHUYCCKUX CPCIACTB (JICKI_[I/IOHHBIC 3aHSITI/ISI).

6. YueOHO-MeTOAMUYECKOE 00ecnieYeHre CAMOCTOSATeIbHOM PadoThl 00y4arouxcst
OcHOBHOW €cnoco0 OpraHu3all CaMOCTOATENbHON paboThl CTYAEHTOB — CaMOCTOSATENbHAs
MOJATrOTOBKA K BBIMIOJHEHUS NPAKTUYECKUX pabOT MO METOIMYECKUM yKazaHusM. [loJHOCTBIO Bech
METOAMYECKHM MaTepual MO0 OOECIEYEHUI0 CaMOCTOSTENbHOW paboThl CTYACHTOB IIPUBEICH B
[Tpunoxxenun 1 k PIL.

7. XapakTepuCTHMKA OIEHOYHBIX CPEACTB /JIf TeKYLIero KOHTPOJIA YCINeBaeMOCTH M
NMPOMEKYTOYHOH aTTecTANMU 00YHAIOIIMXCS N0 TUCHUIIHHE

Cuctema KOHTpOJISI O JTUCHHUIUIMHE BKIIOYAET: BXOJHOW KOHTPOJIb; TEKYIIUA KOHTPOJIb H
WUTOTOBBIN KOHTPOJIb — IK3aMEH.

B Tekymem KOHTposie WCHONB3YIOTCA MPOBEPKA OMNOPHBIX KOHCIEKTOB W MAaTE€pUAIIOB
MPAKTUYECKUX 3aHITUH U JOMAITHUX 3aaHUM.

Wrorosast KOoHTpoIbHAs pabOTa OLIECHUBAETCS MO MATHOAILTLHOM IIKaJIe.

Jomyck Ha 3K3aMe€H MNPOUCXOAUT IpPH HAIMYUM  OTYETOB MO JOMAIIHUM M MPAKTHYECKUM
3aJaHUSIM C IOJIOKUTEIIHFHOMN OIEHKOM 3a MX BBIIIOJIHEHHE.

OK3aMeHbl MPOXOAAT YCTHO. B KauecTBe OLEHOYHBIX CPEICTB HCHOJB3YIOTCS: KOMILJIEKT
HK3aMEHAIMOHHBIX OUJIETOB U JOMOJIHUTEIBHBIE CUTYAlIMOHHBIE BOMPOCKHI. BUIIETHI 9K3aMeHa coaepkar
JIBa TEOpeTUYEeCKUX Bompoca. Kaxplii BOmpoc OlleHuBaeTcs Mo MATuOaIbHON mkane. Mcnons3yores
CIEAYIOIINE KPUTEPUU OLICHKHU:

«S» — CTYACHT IIOJIHOCTBIO PACKPBIBACT TEMY BOIIPOCA, CAMOCTOATCIIBHO WU ITOJIHO OTBCYACT HA
JOMMOJIHUTCIIBHBIC BOIIPOCHI, CBA3AHHELIC C TEMOM BOIIpOCa,
«4» — CTYACHT IIOJIHOCTBIO PACKPBIBACT TEMY BOIIPpOCa, HO 3aTPYAHACTCA OTBCHATH HaA

JOMMOJIHUTCIIbHBIC BOIIPOCHI, CBA3AaHHBIC C TEMOM BOIIpOCa; HJIM TEMA BOIIPOCAa paCKpbITa HE IMOJTHOCTBIO,
HO CTYACHT YBCPCHHO OTBCYACT HA JOIMOJIHUTCIIbHBIC BOIIPOCHI, CBA3aHHBIC C TEMOM BOIIpoOcCa.

«3» — CTyAEHT HE IMOJHOCTBIO pPacKpbIBaeT TEMY BOIIpOCa U 3aTpyJdHSETCS OTBEYaThb Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI, CBSI3aHHBIE C TEMOW BOIIPOCA;
«2» — CTYAEHT HE€ pacKpbIBaeT TEMY BOIpOCa, MPOSBISIET HE3HAHHE 0a30BBIX TEPMHUHOB U

HOHATHUH, HEOOXOAUMBIX JUISl PACKPBITUS TEMBI.

OneHka 3a 2K3aMEH CTaBUTCS Kak cpeaHeapupMeTHyeckoe OaloB 3a OTBEThl Ha BOIPOCHI
HK3aMEHAIlMOHHOTO OMjIeTa ¢ y4eTOM OTBETOB Ha JOMOJHUTEIbHbIE CUTYAMOHHBIE BOTPOCHI. Pe3ynbraT
OKpYTJISIETCS A0 LIEJI0r0 YUCIA.

Bonpochkl sk3aMeHallMOHHBIX OWJIETOB M THIBI JIOMOJHHUTEIbHBIX CHUTYallMOHHBIX BOIPOCOB
npuBeeHbl B poHe oleHOuHBIX cpeacTs ([Ipunoxenue 2)

8. YueOHo-MeToAuYecKkoe 1 MH(OpPMaIMOHHOE 00ecreyeHHue TUCIUTIUHbI

OcHosHas tumepamypa:

1. I'yce, A.l. Hanomarepuansl, HAHOCTPYKTYpbI, HaHOTeXHONOTHU: MoHOTpadus / A.U. I'yces. - 2-e
u3l., ucnp. - M. : @usmariur, 2009. - 416 c. - ISBN 978-5-9221-0582-8 ; To xe [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68859 (11.11.2015).

2. Enucee, A.A. ®yHknuoHanpHble HaHomarepuaisl / A.A. EmuceeB, A.B.Jlykamwmu. - M. :
Ommaraur, 2010. - 454 c. - ISBN 978-5-9221-1120-1 ; To xe [DnexkrtponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68876 (11.11.2015).

3. Crapoctur B.B. Marepuansl 1 MeETOABl HAaHOTEXHOJOTHHA. YdueOHoe mocodme. — M.: BMHOM.
JlaGoparopus 3Hanuii, 2010. — 431 c. — ISBN 978-5- 9963-0346-5.
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4. .AunpueBckuii P.A. OCHOBBI HAHOCTPYKTYPHOTO MaTepHUaioBeAcHUSA. BO3MOXHOCTH U MPOOJIEMBI. —
M.: BHUHOM. JlaGoparopuss 3Hanmii, 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. Hanosnexrponuka. M.: BUHOM. JlaGopaTtopus
3HaHHIA. 2011.223 C. ISBN 978-5-94774-914-4. https://knigogid.ru/books/1850890-
nanoelektronika/toread

Hononnumenvnas numepamypa:
1. bopucenko B.E. Hanosnexrponuka: yuebnoe mocobue / B.E. bopucenko, A.M. BopoOseBa, E.A.
Ytkuna. — M.: BUHOM. Jlabopatopust 3uanuii, 2011. — 223 ¢.  ISBN 978-5 94774-914-4
2. OU3NKO-XUMHSI HAHOYACTHII, HAHOMATEPHAJIOB U HAHOCTPYKTYp: yueOHoe mocodue / A.A. bapsiOouH,
B.A. baxtuna, B.W. Tomunun, H.I1. Tomununa. - KpacHosipck : Cubupckuil ¢penepanbHbIit
yauBepcureT, 2011. - 236 c. - ISBN 978-5-7638-2396-7 ; To xe [DnexTpoHHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=229593 (11.11.2015).
3. Hertsapenko, H.H. Cnenmanpapie pa3gensl KBaHTOBO-MEXAaHWYECKHX METOJIOB pPAcdeTOB CBOICTB
KJIaCTepOB M HaHOMaTepuayoB : yuyeOHoe nocodue / H.H. [lerrsapenxo. - M. : MU®DU, 2008. - 156 c. -
ISBN 978-5-7262-1074-2 ; To xe [DneKTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=231586 (11.11.2015).
4. Ceprees, A.I'. Hanomerpomnorus / A.I'. Ceprees. - M. : Jloroc, 2011. - 415 ¢. - ISBN 978-5-98704-
494-0 ; To xe [Dnekrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=84986
(11.11.2015).

Pecypcot ungpopmayuonno-menekommynukayuonnoi cemu «Mnmepnuemy:

Cucrema »5SIEKTPOHHOM MOAJCPKKH oOpa3oBarenbHOrO mporecca «MoH — YHUBEPCHUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl JTaHHBIX U MHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcuTeTcKas OnbnroTeka onaitn» Www.biblioclub.ru;
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnekrponHas oubarorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onextponnsiid katagor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

Ilpocpammnoe obecneuenue: omepannonHas cucrema Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(unm) LibreOffice, unrepner-Opaysep Microsoft Edge n(mnm) Yandex
Browser.

9. MaTepuajibHO-TEXHUYECKOE o0ecredeHne U CIUNIHHbI

VY4eOHble ayAUTOPUH:

- I IPOBEJEHUS 3aHATUN JIEKIIMOHHOTO THIA C KOMIUIEKTOM CIHENUAIN3UpPOBAaHHONW y4eOHOM
MeOen W TEXHHYECKUMH CpEACTBAMH OOYYEHHUs, CIYKallUMHU sl TNPEeNOCTaBICHUs y4eOHOM
uH(popMaluu O0JBILION ayAUTOPUH;

- JUId TPOBEACHMS 3aHATHM CEMHHApCKOIO THIA, KOHCYJIbTAMM, TEKYILIEro KOHTPOIA H
MIPOMEXKYTOUHOI aTTecTalluy ¢ KOMIUIEKTOM CHEIHAIN3UpPOBAaHHONW yueOHOW MeOenu U TeXHUYECKUMU
CpeACTBaMu O0YYEHHUS;

- JUId TPOBEICHUS 3aHATHH CEMHUHAPCKOrO THIA, KOHCYJIbTAllMH, TEKYILIEro KOHTPOJS H
IPOMEXYTOUHOW  aTTeCTallid, BBIOJHEHHUS KYPCOBBIX paboT  (IIPOEKTOB) €  KOMIIJIEKTOM
CHeHaIn3UpOBAaHHON yueOHON MeOeIu U TEXHUUECKUMHU CPEJICTBAMU O0yUEHUS.

JlaGopatopus, ocHaleHHast 1a00paTOPHBIM 000PYAOBAaHHEM, KOMIJIEKTOM CIELUAIN3UPOBAHHON
y4eOHOI MeOeNr U TEXHUYECKUMH CPeACTBAMU 00YUEHHUS.

[ToMerienue A CaMOCTOATENBHOM paboOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIeHUaIM3UPOBAHHON
y4eOHON MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO TOJAKIIOYCHHS K ceTu «MHTepHeT» u
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OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
03.04.02 ®uzuka
(Pusnka QyHKIMOHATHHBIX MATEPUAIOB U HAHOMATEPHAJIOB)

obecnieuenuem noctymna B SUOC.
JleMOHCTpalMoOHHOE 000pYyIOBAaHUE W YUeOHO-HATIISIIHBIE TTOCOOMS Ui 3aHSATUH JICKIIMOHHOTO
THUIA, 00ECIIEYNBAIOIIUE TEMAaTUYECKUE WILTIOCTPALIUU: IEPCOHANBHBIN KOMITbIOTEP, IPOEKTOP, IKPaH.

ABTOp padoueii mporpaMMbl IMCHHUILIHHBI: Ipodeccop Kadeapbl GyHIaMEHTATBHOU (PU3UKH
¥ HAHOTEXHOJIOTUH, TOKTOp (U3.-MaT. HAyK, TOLEHT AnekcanipoB A.U.

[TporpamMmma paccMOTpeHa M yTBEpKICHA Ha 3acedaHuu Kadeapsl QyHIAMEHTATbHOU (DU3HKH U
HaHoTexHoJoruil 28 aprycra 2024 r., mpotokos Ne 1

Ilpunoscenue 1. Memoouueckue ykazanus 01 00y4aOuuxca no 0C60EHUI0 OUCHUNTUHDI,

Ilpunoxycenue 2. @DoHO OUEHOUHBIX CPeOCME O/l HPOGECOCHUA  NPOMEINCYMOUHOI
ammecmayuu 00yuaruuxca no OUCYUnIUHe.




