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1. lleau ocBOeHUNA TUCHUILIUHBI

[To3HaKOMUTBCSA CO CTPOCHHEM, CBOMCTBAMU U ()YHKIIMOHAJIHLHBIMU BO3MOXKHOCTSIMU Pa3TUIHBIX
HaHOCTPYKTYPUPOBAHHBIX MAaTEPHUATIOB, HWCIOJB3YIOMIUXCS B OJICKTPOHUKE, YMETh MPAKTUYCCKU
peann30BhIBATh TMOTYYCHHBIC TEOPETUUYCCKHME 3HAHMS M SKCIICPUMEHTAJIbHBIC HABBIKH MpU PaboTe ¢
STUMHU MaTepHalaMH, WUCIOJb3Ysl MIUPOKUNA HAOOP SKCIEPUMEHTAIBHBIX METOJIOB IS OMPEICICHUS U
YOPaBJICHUS UX CTPYKTYPOH C IEIBIO YIYUIICHUS IPUKIAIHBIX CBOMCTB.

2. Mecto qucuuMiuinHel B cTpykrype OIl

JlucuMminHa OTHOCUTCS K 4acTH o0pa3oBaTesIbHOM HporpaMMmbl, GOpMHUPYEMON y4aCTHUKAMHU
00pa3zoBaTeIbHBIX OTHOIIICHUH.

Jlis OCBOEHHS AUCLUUIUIMHBI HEOOXOAMMBI 3HAHUS, MOJYYEHHbIE MPU HU3YyYEHUHM IAUCLMILIUH:
"Maremaruka", "®Ousuka", "Xumusa', [lpuknagnas mexanuka", "®uszndeckoe MarepuaioBeacHue,
"®du3uka KOHJEHCHPOBAHHOTO COCTOsIHUSA BemiecTBa", "®usmka mnoepxHocTH", "du3uka KUIKKAX
kpuctayos", "MHpopmMalMOHHbIE TEXHOJIOTUU",.

OO0yuaromuiics T0KEH:

3HaTh: TEOPETUYECKUE OCHOBBI ONTHKH, IEKTPUYECKM W MATrHUTHBIX SBIEHUM,  (u3uku
KOHJICHCUPOBAHHOI'O COCTOSIHUSI BEIIECTBAa, MAaTEMAaTUYECKOTO aHAIM3a, aHAJIU3a SKCIEPUMEHTAIbHBIX
JAHHBIX, OCHOBHBIE HMH(MOPMAIMOHHBIE  TEXHOJIOTMM IO TMOJYYEHHI0O M aHalu3y HHpOpMaINH,
noxy4yaemou u3 cetu MHTepHeT.

YMeTh: npoBOAUTH HAOIIOAEHUS U U3MEpPEHUs (PU3HUECKUX BEIUYUH, GU3NYECKUE U XUMUYECKUE
SKCIEPUMEHTHI, MaTEeMaTHYECKUE pacyeTbl, aHalu3 U O0OpabOTKYy HKCHEPHMEHTAIbHBIX JAHHBIX C
HCI0JIb30BAaHUEM KOMIIBIOTEPHBIX POTpamMM, MOUCKU MHPopMaluu B cetu HTepHeT.

VMeTh: OpakTHUYECKUW ONBIT HAOMIOAEHUS M H3MEpeHUs (PU3NYECKHX BEJIUYUH, MPOBEICHUS
(Gu3NYECKUX U XUMHYECKUX DSKCIIEpUMEHTOB, MaT€MaTHYECKHX pacyeToB, aHaiu3a U oO0paboTKu
SKCIEPUMEHTAJIbHBIX JIaHHBIX, IOUCKa HHPopMaluu B cetu MHTEepHEeT.

Martepuan Kypca MOKET ObITh IOJIE3HBIM MPU U3YHYEHUU psAJia ClIEHUATbHBIX TUCIUIUIMH TaKUX
kak "CoBpemeHHbIe TpoOsieMbl pu3uku MaTepuaioB”, " 30HI0BbIE METObI KOHTPOJISI U MOAU(DUKALIMK
MatepuanoB", "TpubGoTexHuueckue MaTepuasbl', MPOU3BOJCTBEHHOW M MNPEIIUINIOMHOW NPAKTUK,
noarorosku BKP.

3. [linanupyemble pe3yabTaThbl 00y4eHHs M0 M CHUIIINHE
3.1. Komnerenunun, popMHPOBAHUIO KOTOPHIX CIIOCOOCTBYET TUCIMILIMHA

[Tpu ocBoeHMM MUCIUILTHHBI (POPMHUPYIOTCS CIIEAYIONINE KOMIETEHIINH B cooTBeTcTBHH ¢ PI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOATOTOBKH:

a) yauBepcanbHhbie (YK): Hert;

0) oomenpodeccuonansueie (OIIK): Het;

B) npodeccuonanpubie (I1K):

[IK-3 - Cnoco0OeH BBINOJIHATH pabOTHl 0 aHANU3y HAYYHO-TEXHUYECKOW HHopmanuu u
pe3yJbTaTOB HCCIEAOBAHUN B CBOEHW 00JacTH cHelualiv3aliy, B TOM YMCIE HAXOJALIUXCS Ha CTBHIKE
pa3IuYHbIX 00J1acTell HayK.

[IK-5 - CriocoGeH BBIMOIHATH ONEpaly KOHTPOJIS, U3MEPEHHUS] U UCHBITAaHUS JUIS BBISIBICHUS
[IapaMeTpoB COCTaBa, CTPYKTYPHI U CBOMCTB MAaTE€pHUAaJIOB.

[IK-6 - CnocoOeH OCyIIECTBISATh KOHTPOJb COCTOSIHUSL HCIBITaTEIbHOIO, W3MEPUTENILHOTO U
KOHTPOJILHOTO 000pyI0BaHus, 00ecreunBaTh €ro NOAr0OTOBKY U (DYHKIIMOHUPOBAHUE.

3.2. [lepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JO0CTUKeHHs (POPMUPYEMBbIX KOMIIeTeHIH i

B pe3ynbraTe ocBO€HUS AUCUUILIMHBI O0YyJarOUIUHCS JOJDKEH:
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3HaTh: O CTPOEHUH, CBOMCTBaX M (PYHKUMOHAJIbHBIX BO3MOXHOCTAX HaHOMAaTEepUaJOB,
WCIIOJB3YIOIUXCS WIM HMMEIOIUX TEPCIEKTUBBl HCIIOJNb30BAaHUS B YCTPOWCTBAX JJIEKTPOHUKH H
mukpomexanuku (I1K-3);

YMeTh: NOHMMATh, M KPUTUYECKH AaHAJIM3UPOBATh SKCIEPUMEHTAIbHYI0 HMHQOpPMALUIO O
CTPYKTYpPE M CBOMCTBAX HAHOMATEPHAJIOB, IOJIb30BAThCA TEOPETHYECKUMH OCHOBAMH, OCHOBHBIMH
MTOHATHSAMHM, 3aKOHAMM B3aMMOCBSI3M CTPYKTYpPbl M CBOWCTB HAHOMATEPHUAIOB JUISI MX CTPYKTYpHOU
moaudukanuu. (I1K-3, [1IK-5);

Wwmers npaktudeckuil onbIT/MIMETh HaBBIKU: MOJYYEHHUS! SKCIEPUMEHTaIbHON HHpOpManuu o
CTPYKTYpPE M CBOMCBAX HAHOMATEPHUAJIOB M KPUTHUYECKOTO €€ aHaau3a C y4€TOM OLICHKH COCTOSHUSA
HCIO0JIb3YeMOr0 000pyIOBaHus, i1 MOAU(UKALIMYU UX CTPYKTYpPBI M, KaK CIEACTBHE, YIIPABICHUS HX
¢yHkroHansHeIMUA Bo3MoxkHOCTsMU (11K-3, TIK-5, I1K-6).

4. O0beM M coep:KaHue U CHUTITIHHBI
O0beM TMCHUIUTHHBI COCTAaBIsET S 3a4eTHBIX enuuuil (180 akaeMuuecKknx 4acon).

4.1. Copepxanne AUCHMIVIMHBI 10 pa3gejaMm (TeMaM), COOTHeCEHHOe ¢ BHIAMH U
TPYAOEMKOCTBHIO 3aHATHI JIeKIIHOHHO-CEMHMHAPCKOI0 THIIA

OO6beM MHON KOHTAKTHOM pabOThl M CaMOCTOSTEIbHON paboThl 00y4aromerocs 1o JUCHUILINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunbl 3ansaTHil, ux @OpMBI TEKYILIETO
/ Paznenbr (Tembr) 00beM (B ak.4acax, 1o KOHTPOJISI YCIIEBAEMOCTH
i JUCITUTUTUHBI Iy o4HOU (hopme (o ouHoOM popme
§ o0OyueHus) oOyueHus)
5 3ansatusa | 3aHATHS
© JIEKIMOH | CEeMUHap- DopMBbI TPOMEKYTOUHON
-HOTO CKOTO arTeCTanunu
THIA THIA
1. |BBemenne B  mpoOiieMaTukKy 1 2 2 Bxoanas nquarmocruka: Tect
JTUCLMILTUHBL, MIpe/ICTaBJICHHE C MOCJIETYIOLUM
pabo-ueii [IPOrpaMMBbl, 00CYXJICHHEM pe3yJIbTaTOB.
OCMBICIIEHHE  Tpe-O00BaHMil K Cnmcok BOIPOCOB, MHTEPE-
OpraHu3anuu npotecca CYIOIIUX  CTyIEHTa, IO
oOyueHus, CaMOCTOSITEIbHOM COJIep-KaHUIO
paboTel U (HopM aTTECTALMH. JMCLUILIUHBL,.
2. | HarocTpyKTypHpOBaHHBIE 1 6 4 OnopHBIi KOHCIIEKT.
MaTepuabl. Jloknaz ¢ npe3eHTanuen.
3. | dusuueckre OCHOBBI HaHOJJIEK- 1 4 4 OnopHBIi KOHCIIEKT.
TPOHUKH. Jlokiian ¢ npe3eHTanueil.
4. | Meroabl HAHOTEXHOJIOTHH. 1 8 6 OnopHBIi KOHCIIEKT.
Jlokiian ¢ npe3eHTanueil.
5. | Hanosnektponusle mpubOpHl U 1 8 6 OnopHbBIiA KOHCTIEKT.
CHUCTEMBI. Jlokiian ¢ npe3eHTanueil.
6. | AHaIu3 IPOMEXYTOUHBIX PE3yJib- 1 2 KonTponbHas pabora.
TaTOB OCBOEHUS AUCLUIIIIMHBI
Wroro 3a cemectp: 28 24 DK3aMeH
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4.2. PazBepHyToOe ONHMCaHUE COEPKAHUA TUCUMILIAHBI 110 pa3aeiaM (TeMam)

1. BBegenue B npoOieMaTuKy AMCLUMILIMHBL, MIpeJCTaBlIeHUE paboyell mporpaMmbl, OCMBICIIEHUE
Tpe-00BaHUIl K OpraHu3aiuu Ipoiecca oO0ydeHHUs, CaMOCTOATENbHONM paboThl M (OpM aTTECTALUU.
BBenenune B mnpobOnemaTHKy AMCUMIUIMHBL, TpeAcCTaBieHHE pabodeil MporpaMMbl, OCMBICIEHUE
TpeOOBaHUH K OpraHU3aIluy Impolecca 00ydeHus, CaMOCTOSTEILHON paboThl U (GOPM aTTECTAIIHH.

2. HanocTpykTtypupoBaHHble MaTepuajbl. Kinaccuduxamus, pasmepnsie 3QPexTsl U CBONWCTBA
HaHOOOBEKTOB. OrpeneneHre HAaHOYACTUIBI. ATOMBI W MOJEKYyJbl. Kpuctaiabl M KpUCTAJUIUTHI.
Knacreper. Camocbopka u camoopraHu3anusi HaHOCTPYKTYpP. YTJIEpOJHBIC KiacTepbl. DyiaepeHsl.
Oymneputrsl 1 ¢ymiepuasl. HanotpyOku. DotoHHbIE KpucTamibl. OpraHudyeckue HTPOBOJHUKH U
MOJIyIpOBOAHUKH. I[leHKH mnoBepXHOCTHO-akTUBHBIX BewecTB (JIb-mnénku). VYmopasnsemas JIHK
ChOPKa HaHOCTPYKTYD.

3. ®du3znyeckHe OCHOBBI HAHOJIEKTPOHMKH. 3akoH Mypa. Crena Mypa. DiaemMeHTbl 30HHOU
teopuu. ['ereponepexonbl. ['erepoctpykTypsl u 6apeepnl LllorTku. CBepxpemerku. KBaHTOBBIC SIMBI,
HUTH, TOYKU. OJEKTPOPU3NYECKUE CBOMCTBA HAHOYACTHI. SIBJIEHHME CBEpPXIPOBOJUMOCTH B
HaHoMarepuanax. ONTUYecKue CBOMCTBA MOJIYIPOBOAHUKOBBIX HAHOYACTHUIl. 3aKOH MaclITaOHUpOBaHUS
U €ro NpuMEHEHUEe B HaHOXJEeKTpoHUKe. OCHOBBI OJHO3IEKTpoHUKU. KyrnoHnoBckas nectHuna. Crnus-
3aBUCHUMBI TpaHNOpT Hocuteneil 3apsana. O¢pdekr KoHno B KBaHTOBBIX ToOYKax. ['HraHrtckoe
MarHUTOCONPOTHUBIICHUE.

4. Meroabl HAHOTeXHOJIOTUM. MouekynspHo-iTyyeBas snuTakcus. ['azodaszHas snuTakcus Ha
OCHOBE MeTauioopranuku. ®opmupoBaHue HAHOCTPYKTYp Ha OCHOBE KOJUIOMIHBIX PacTBOPOB. 30JIb-
relib TEXHOJIOTHS. MeTo1bl MOJIEKYJIIPHOTO HAacJIauBaHUS U aTOMHO-CJI0€BOM snuTakcuu. CBEpXTOHKHE
IUICHKH METAJJIOB M JAUAJIEKTPUKOB. VckyccTBeHHOe HaHopopMmupoBaHue. CamoopraHuzauus IOpu
SMUTAKCUAIbHOM pocTe. JluTorpadguueckue MmeToabl (OPMUPOBaHUS HAHOCTPYKTYyp. OnTuueckas,
PEHTTE€HOBCKas,  JJIEKTPOHHAas, MOHHAs  jurtorpadguu. BoO3MOXHOCTM  NYyYKOBBIX  METOJOB
HaHonuTorpaduu B HaHOZJIeKTpoHHKe. Hanomewarnas mmrorpadus. MOHHBIM CHHTE3 KBaHTOBBIX
HaHOCTPYKTYP.

5. HaHo3JieKkTpoHHBbIe TPUOOPHI U crucTeMbl. HaHOEKTpOHHBIE KOHAEHCATOPHI, aKKYMYJISATOPbI
SHEPruu U TOIUIMBHBIE 3J€MEHTbl. HaHOTpaH3UCTOpPHl Ha OCHOBE CTPYKTYp KpeMHUH Ha camndupe.
HanoTpansucropsl ¢ rereponepexoiamu. HaHoauoasl M HAHOTPAH3UCTOPHI C PE3OHAHCHBIM
TyHHeNIupoBaHHeM. HaHOAMOIbl M HAHOTPAH3UCTOPHl HA OCHOBE HaHOTPyOOK. HaHoanmexkTpoHHbIE
Ja3epbl ¢ TOPU3OHTAIBHBIMU M BEPTUKAJIbHBIMU pe3oHaTopaMu. OnTuueckue MoayasTopsl. ucnien u
OCBETHUTEJIbHbIE NPUOOPHI Ha OCHOBE HAHOTPYOOK. IlepcrnexkTuBBI cO3/aHUsl AMCILIEEB-HEBUINMOK.
@®OoTONPUEMHUKHU: Ha KBAHTOBBIX sMaX, Ha KBAaHTOBBIX ToukaX. Jlorumueckue osIeMEHTHl IS
HAaHOKOMITBIOTEPOB: KBAaHTOBO-TOYEUHBIE KJIETOUYHbIE aBTOMATbl, MOJEKYJSPHbIE MEPEeKII0UaTeNH,
OJIHORJIEKTpOHHbIE TpaH3ucTopbl. KBanTOBble KOMIbIOTEpHl (KK): KBaHTOBBIE BBIYMCIIEHUS, KYOWT,
CTPYKTypa KBAaHTOBOI'O KOMIIBIOTE€pa, KBAHTOBBIA pETUCTpP, KBAHTOBBIM IPOLIECCOP, OCHOBHBIE
TpeOoBaHusa U mpaktuueckas peanusanus KK, nepcrnektuBbl pa3BUTHS KBAHTOBBIX KOMIIBIOTEPOB.
HaHo3neKTpoHHbIE CHCTEMbI: OJHOKPUCTAJIbHBIE CHCTEMbI, CHUCTEMbI JJIi KOMIIBIOTEpPA, CHUCTEMBI
0ecrpoBOIHOM CBSI3U, MEPCIEKTUBbI Pa3BUTHUSI HAHOAJIEKTPOHHBIX CUCTEM.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

TpaguunonHble 00pa3oBaTeIbHBIC TEXHOJIOTHH: KJIAaCCHYECKOe JICKIIMOHHOE OOydueHwue
(JIeKLIMOHHBIE 3aHATH), 00yUYEeHUE C TOMOIIbIO Y4eOHOM KHUTH (camocTosITeNbHas padoTa), oOyueHue ¢
MTOMOIIBIO CUCTEMBI MaAJIBIX IPYMI (IIPU MPOBEIECHUU JIA0OPATOPHBIX U MPAKTUUECKUX 3aHATUI),

I/IH(bODMaI_[I/IOHHO-KOMMVHI/IKZUH/IOHHBIC 06Da3OBaT€J'II>HI>Ie TEXHOJIOTHUH . TEXHOJIOTUHN CMCIIAaHHOI'O
oOydeHus, BKIIOUapmue B cebss mouck mHbopmanuu B HHTepHeTe (camocTosTenbHas padoTa),
MNPUMCHCHUC CIICHHUAIM3UPOBAHHBIX IMAKETOB MJIA IMOJYYCHHA aHAIM3a SKCIICPUMCHTAJIBHBIX JAHHBIX U
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MOCTPOCHUSI ~ DKCIEPUMEHTAIbHBIX  3aBUCUMOCTEH  (IIpaKkTHUECKUE  3aHATHs), I[PUMEHEHHE
ayJIMOBU3YaJIbHBIX TEXHUYECKUX CPEACTB (JIEKIIMOHHBIE 3aHATHSA).

6. YueOHO-MeTOAN4YeCKOe 00ecniedeHue CAMOCTOSITeIbHOH PadoThl 00y4yarouXxcst
OcHOBHOM cnoco0 OpraHu3alMi CaMOCTOATEIbHOW paboOThl CTYJEHTOB — CaMOCTOSITENbHAs
IMOATOTOBKA K BBINIOJJHCHHA ITPAKTUYCCKUX pa60T Mo METOJAUYCCKUM YKa3aHHAM. ITomHOCTRIO BeECh
METOJMYECKUN MaTepuai 1o OOECHEeYeHUI0 CaMOCTOATEIbHOW padOThl CTYAEHTOB IMPUBEICH B
[Ipunoxenun 1 x PII.

7. XapaKTepHCTmca OLCHOYHBIX CpPEACTB /IS TEKYIIEr0o KOHTPOJA YCIIEBACMOCTH H
HpOMe)KyTO‘IHOﬁ arrecranmu 06yqaloumxcﬂ no JIMCHUIIJINHE

Cucrema KOHTPOJIS MO JTUCLUIUIMHE BKJIIOYAET: BXOJAHOM KOHTPOJIb; TEKYILUH KOHTPOJb M
WUTOTOBBIA KOHTPOJIb — IK3AMEH.

B TekymeM KOHTpoJ€ HCHOJB3YIOTCA IPOBEpPKA OIOPHBIX KOHCIEKTOB W MaTepHajoB
IIPAKTUYECKUX 3aHATUN U JOMAIIHUX 3aJaHUN.

HTorosast KOHTpoJIbHAsA paboTa OLEHUBAETCS MO MATHOAIBHOM 1IKaJIe.

Jlonmyck Ha S5K3aMEH MPOUCXOIUT IPU HAIWYMM  OTYETOB IO JIOMAallHUM M IPAKTUYECKUM
3a/IaHUSIM C TIOJIOKUTENIBHON OLIEHKOM 3a UX BBIIIOJIHEHHUE.

DK3aMeHbl MPOXOJAT YCTHO. B KayecTBe OLEHOUHBIX CPEACTB HCHOJIB3YIOTCSA: KOMILJIEKT
9K3aMEHALIMOHHBIX OMJIETOB U JOIOJHUTENIbHbIE CUTYal[MOHHbBIE BOIPOCH. buieTsl sk3amMeHa cojepxar
7IBa TeopeTudyeckux Bompoca. Kaxapiil Bompoc oueHuBaercs 1o narudaipHoi mkane. Mcnonb3yrores
CJIEIYIOINE KPUTEPUN OLIEHKH:

«5» — CTYIEHT IIOJHOCTBIO PAaCKphIBAET TEMY BOIIPOCA, CAMOCTOSITEIBHO U IIOJHO OTBEYAET Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI, CBI3aHHBIE C TEMOM BOIIpPOCa;
«4» — CTyIEHT IIOJIHOCTBIO PACKpbIBA€T TEMY BOIIPOCa, HO 3aTPyAHSAETCS OTBEYaTh Ha

AOIIOJTHUTECIIBbHBIC BOIIPOCHI, CBA3AHHLBIC C TEMOM BOIIpOCa; WJIM TEMa BOIIpOCa paCKpbiTa HEC IMOJTHOCTLIO,
HO CTYACHT YBECPCHHO OTBCHACT HA AOIIOJIHHUTCIBHBIC BOIIPOCHI, CBA3aHHBIC C TEMOM BOIIpOCa.

«3» — CTYIAEHT HE TOJHOCTHIO PAcCKphIBa€T TEMY BOIpOca M 3aTPyAHSAETCSs OTBeYaTb Ha
JOTIOTHUTEIbHBIE BOIIPOCHI, CBI3aHHBIE C TEMOM BOIIPOCa;
«2» — CTYAEHT HE pacKpblBaeT TEMY BOIIpOca, MpPOSBIsAET HE3HAHUE O0a30BbIX TEPMHUHOB U

MOHATHH, HEOOXOIUMBIX JJIS1 PACKPBITHS TEMBI.

OneHka 3a 2K3aMEH CTAaBUTCA Kak cpenHeapupmeTnueckoe OaloB 3a OTBETHI Ha BOIPOCHI
9K3aMEHALIMOHHOTO OUJIeTa ¢ yY€TOM OTBETOB Ha JIONOJHUTENbHbIE CUTYallUOHHBIE BOIPOCHL. Pe3ynbrar
OKPYIJIAETCS J10 LIEJI0r0 YUCIIA.

Bormpochkl 3k3aMeHAllMOHHBIX OWJIETOB U THUIBl JOMOJIHUTEIbHBIX CUTYAallMOHHBIX BOIIPOCOB
npuBeAEHbI B OHJIE OLleHOUHbIX cpeacTB (IIpunoxenue 2)

8. YueOHO-MeTOoAMUYeCKOE M HH(POPMALIMOHHOE 00ecnieYeHUe TUCIHIIINHBI

Ocnoenas numepamypa:

1. I'yceB, A.l. HanomaTepuainbl, HAHOCTPYKTYpPbI, HaHOTeXHOJoruu: MoHorpadus / A.W. I'yces. - 2-e
u3a., ucnp. - M. : ®usmariut, 2009. - 416 c. - ISBN 978-5-9221-0582-8 ; To ke [DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68859 (11.11.2015).

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

3. Crapoctun B.B. Marepuansl U MeTOIbl HaHOTEXHOJOTHUH. YuebOHoe mocobue. — M.: BMMHOM.
Jlaboparopus 3nanumii, 2010. — 431 c. — ISBN 978-5- 9963-0346-5.
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4. .Aunpuenckuii P.A. OcHOBbI HAHOCTPYKTYPHOTO MaTepuaioBefeHus. Bo3aMoxxHOCTH U POOIeMbl. —
M.:. BHUHOM. Jlabopatopuss 3Hanmid, 2012. -252 c¢. — [ISBN 978-5-9963-0622-0.
https://znanium.com/catalog/document?id=366004 .

5. bopucenko B.E., Bopo6seBa A.M., YTkuna Y.A. Hanosnexkrponuka. M.: BUHOM. JlaGoparopus
3HaHUH. 2011.223 c. ISBN 978-5-94774-914-4. https://knigogid.ru/books/1850890-
nanoelektronika/toread

Jlononnumenvnasn aumepamypa:
1. bopucenko B.E. Hanosnexrponmka: yueObnoe mocobue / B.E. bopucenko, A.1. BopoOnesa, E.A.
VYrkuna. — M.: BUHOM. Jlabopatopus 3uanuii, 2011. —223 c. ISBN 978-5 94774-914-4
2. OU3HUKO-XUMHUS HAHOYACTHUL, HAHOMATEpUajIoB U HAHOCTPYKTYp: yueOHoe nocodue / A.A. bapbiOouH,
B.A. baxtuna, B.1. Tomunun, H.I1. Tomununa. - Kpacnosipck : Cubupckuii ¢enepanbHbIi
yauBepcutert, 2011. - 236 c. - ISBN 978-5-7638-2396-7 ; To xe [Dnexkrponnsiii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=229593 (11.11.2015).
3. Hertsapenko, H.H. CnenmanbHple pasnensl KBAaHTOBO-MEXaHHMYECKHMX METOJIOB PaCcUETOB CBOICTB
KJIACTEPOB M HaHOMaTepHayioB : yuyeOHoe mocooue / H.H. [dertapenko. - M. : MUDU, 2008. - 156 c. -
ISBN 978-5-7262-1074-2 ; To xKe [DnexTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=231586 (11.11.2015).
4. Ceprees, A.I'. Hanomerponorus / A.I'. Ceprees. - M. : Jloroc, 2011. - 415 ¢. - ISBN 978-5-98704-
494-0 ; To xe [Dnexktponnbiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84986
(11.11.2015).

Pecypcot ungpopmayuonno-menekommynukayuounou cemu «Mumepuem:

Cucrema »5IeKTPOHHOM TOJAEPKKUM oOpa3oBaTrenpHOro mpoiecca «MoH  yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckast Oudnnoreka onnaitn»y www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnekrponHas 6ubnmoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

Ilpozpammnoe obecneuenue: omnepanronHas cucrema Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(mmm) LibreOffice, uatepuer-6paysep Microsoft Edge n(unmm) Yandex
Browser.

9. MaTepuajibHO-TeXHUYECKOe olecriedeHne U CIUNINHBI

VYueOHble ayIUTOPUH:

- 7S TPOBEJEHUS 3aHSITUM JIEKIIMOHHOTO THUIA C KOMILJIEKTOM CHELMaJIU3UPOBAHHON y4yeOHOU
Me0enu U TEeXHUYECKUMHU CpEeACTBAMM OOy4deHHs, CIyKallUMHU Ui [PEeAOCTaBICHUsS Y4eOHOM
uHpopmanuy O0JBIION ayUTOPUY;

- JUIsl TPOBENEHUS 3aHATUM CEMHUHApCKOro THUMA, KOHCYJIbTAlMM, TEKYyLIEro KOHTPOJIsS U
MIPOMEXYTOUYHON aTTeCTallMU ¢ KOMIUIEKTOM CIIEHUAIM3UPOBAHHON yueOHOI MeOenu U TeXHUYECKUMU
cpeacTBaMu OOy4YeHUS;

- JUIsl TIPOBEIEHUS 3aHATUM CEMHUHApCKOro THUMA, KOHCYJIbTAlMM, TEKYyIIEero KOHTPOJIS U
MPOMEKYTOYHOM  aTTECTalliH, BBINIOJHEHHS KypPCOBBIX paboT (IIPOEKTOB) €  KOMIUIEKTOM
CHelHalM3UPOBAHHON yyeOHON MeOenn U TEXHUYECKUMHU CPEACTBAMU 00YUEHUS.

JlaGoparopusi, ocHaleHHas 1Ta0OpaTOPHBIM 00OPYIOBAHHEM, KOMIUJICKTOM CHEIUaTU3UPOBAHHON
yueOHOM Me0enu U TEXHUYECKUMU CPEJICTBaMU O0yUYEHHUSI.

[Tomemienne Uisi caMOCTOSITENIBHOM PAabOTHI, OCHAILEHHOE KOMILIEKTOM CHEIUaIN3UpPOBAHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» u



OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
03.04.02 dusnka
(Pusuka GyHKIIMOHATBHBIX MAaTEpUAIIOB U HAHOMAaTEPUAJIOB)

obecnieuenuem noctymna B SUOC.
JleMOHCTpaMoOHHOE 000pyIOBaHUE W YIeOHO-HATIISIHBIC TIOCOOHS I 3aHATHH JICKIIMOHHOTO
THIA, 00ECIICUNBAIOIINE TEMATHUSCKHE UILTIOCTPAIMH: TIEPCOHATBHBINA KOMIIBIOTED, TPOSKTOP, IKPAH.

ABTOp padoueii mporpaMMbl AMCUMILIMHBL: ITpodeccop Kadeapsl GyHIaMEHTANbHON (GU3UKH
Y HAaHOTEXHOJIOTUH, TOKTOp (u3.-MaT. HayK, TOLeHT Asnekcanapos A.U.

[Iporpamma paccMoTpeHa U yTBEp KJeHa Ha 3acenaHuu Kadeapsl QpyHIaMEHTAIbHOW (PH3UKH U
HaHOTexHoJioru# 28 aBrycra 2024 rona , nporokos Ne 1

[Iporpamma o6HOBIEHA

npoToko1 3aceqanus kageapel Ne 1 ot «28» aBrycra 2025 1.
CornacoBaHo:

PykxoBoautens OI1 / HoBukos B.B. /

(moanuch)

Hpunosxcenue 1. Memoouueckue yKazanus 01 00y4arOuuxcsa no 0C60eHUI0 OUCHYUNIUHDL,

Ipunoycenue 2. @DoHO OUEHOUYHBIX CPEOCME ONd  NPOGEOCHUA  NPOMENHCYMOYHOU
ammecmayuu 00y4aruuxca no OUCyunIuHe.




