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1. et ocBOEHMA AUCHMIITIUHBI

ITo3HaKOMUTBCSI CO CTPOCHHEM, CBOMCTBAMM U (DYHKIMOHAJIBHBIMH BO3MOKHOCTSAMHU Pa3IUYHbIX
HAHOCTPYKTYPHUPOBAaHHBIX MATE€pPHAJIOB, MHCIIOJIB3YIOIIUXCS B JJIEKTPOHUKE, YMETh MPAKTUYECKU
peann30BbIBAaTh IMOJYUYCHHbIE TEOPETUYECKHE 3HAHMS U SKCIEPHUMEHTAJIbHbIE HABBIKM HpU paboTe ¢
TUMH MaTepuajaMH, UCHOJIb3ys IIUPOKUNA HAOOp 3KCIEPUMEHTAIBHBIX METOJOB I ONpPEAEICHUS U
YIPaBJICHUS UX CTPYKTYpOH C LIEJbIO YIyUIICHUs NPUKIIAJHBIX CBONCTB.

2. Mecto qucuumiannsl B cTpykrype OIl

JlucumIiuinHa OTHOCUTCS K YacTd 00pa3oBaTeNIbHON TporpaMMbl, GOpMHUPYEMON yIaCTHUKAMHU
00pa3oBaTeNbHbIX OTHOIICHUH.

Jlist ocBOeHUs JUCHUIUIMHBI HEOOXOAMMBI 3HAHMS, IMOJTYUYEHHBIC NMPU W3YYCHUH IUCIMIUINH:
"Maremaruka", "®usuka", "Xumusa", IlpuknagHas mexaHuka', "®usznueckoe MaTepualoBelcHUE",
"®du3nKka KOHIACHCUPOBAHHOTO cOCTOsiHUS BemiecTBa', "®dusumka mnoBepxHocTu", "OU3MKA KHUIKUX
kpuctaimos", "MHdopmannonHbie TeXHOIOTHH",.

OOyyaronuiicst TOJIKEH:

3HaTh: TEOPETUYECKHE OCHOBBI ONTHKH, JJIEKTPUYECKH W MATHUTHBIX SIBIECHUM, (QU3UKK
KOHJEHCUPOBAHHOI'O COCTOSIHUS BEILECTBA, MATEMAaTHYECKOTO aHaIM3a, aHalM3a dKCIIEPUMEHTATIbHBIX
JNAHHBIX, OCHOBHBIE HH(OPMAIIMOHHBIE  TEXHOJOTMHM IO TMOJYYCHHIO W aHainu3y HHQPOpMAaIH,
nosryyaemMou u3 cetu MHTepHer.

YMeTh: mpoOBOAUTH HAOMIOACHUS U U3MEpEeHUs (PU3UUECKUX BEIHUUH, GU3NUECKUE U XUMHYECKUE
OKCIIEPUMEHTHI, MATEeMAaTHYECKHUE pacdeThl, aHAU3 W OOpPabOTKy JKCIEPUMEHTANBHBIX JaHHBIX C
MCIOJIb30BaHNUEM KOMIIBIOTEPHBIX ITPOrpaMM, NOUCKH UH(popManuu B ceTd MIHTepHeT.

HMeTh: mpakTUYECKUW ONBIT HAOMIONEHUS W W3MEpeHUs (PU3UYECKUX BEIHYWH, MPOBEICHUS
bu3NYECKUX M XUMHUYECKHX DSKCIEPHMEHTOB, MaTeMaTHYEeCKHX pacyeToB, aHaiu3a U 00paboTKu
AKCIIEPUMEHTAIBHBIX TaHHBIX, TOMCKA WH(pOpMaluu B ceTi HTepHeT.

Matepuan Kypca MOKET ObITh MOJIC3HBIM MPH W3YYEHHH pslia CTeUUaIbHBIX JUCIHUIUIUH TaKHX
kak "CoBpemMeHHbIe TpobaemMbl Gpu3uKu MaTepuanoB”, " 30HIOBbIE METOABI KOHTPOJIA U MOAU(DUKALIUU
Marepuaio", "TpuboTexHuyeckne Marepuaibl', MPOU3BOJICTBEHHONW M MPEIAUIUIOMHON TMPAKTHK,
noarotosku BKP.

3. Ilnannpyembie pe3yJabTaThl 00y4eHHs 10 AUCHUNINHE
3.1. Komnerenuuu, GopMUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCIUIIINHA

[Tpu ocBOEHMHU ITUCIMILIMHBI (POPMUPYIOTCS CIEAYIONEe KOMIETEHIIMH B cooTBeTcTBHU ¢ PI'OC
BO no nanHOMY HarnpaBJICHUIO MOJTOTOBKH:

a) yausepcanbHhble (YK): Her;

0) oomenpodeccuonanpabie (OITK): HeT;

B) npodeccuonanpusie (I1K):

[IK-3 - CnocobeH BBINOMHATH pabOTHl IO aHAIM3y HAYYHO-TEXHMYECKOW HH(POpMAIUH H
pe3yJIbTaTOB MCCIIEAOBAHUI B CBOEH 00JacTH ClEUUAM3allii, B TOM YHCIE HAXOAAIIMXCS Ha CTHIKE
pazIMYHBIX 00J1acTel HaYK.

[MK-5 - CriocoOeH BBIMONHSITH ONEpald KOHTPOJS, U3MEPEHUS U UCIBITAHUS JUIS BBISBICHUS
apaMeTpoB COCTaBa, CTPYKTYPbl M CBOMCTB MaTepUasoB.

[1K-6 - CrocobeH OCyIIEeCTBIATh KOHTPOJb COCTOSIHUS HCIBITATEIBHOTO, M3MEPUTEIHLHOTO U
KOHTPOJIbHOTO 000pyA0BaHuUs1, 00ECIIEUNBATh €r0 MOJATOTOBKY U (DYHKIIMOHUPOBAHUE.

3.2. [lepevyeHp NJIAHHPYEMBIX Pe3yJbTATOB O0y4YeHHs] MO JAMCHUILUIMHE, COOTHECEHHBIX C
UHIMKATOPAMH A0CTHKEeHUs (POPMHPYEMbIX KOMIIeTeH it

B PE3YJIbTaTC OCBOCHUA TUCHUILINHBI O6yanOLHHﬁCH JOJIZKCH:
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3HaTh: O CTPOEHUHU,  CBOHCTBaX U (YHKIMOHAJIbHBIX BO3MOXKHOCTAX HAHOMAaTEpUaJOB,
UCTIONB3YIOLINXCS MM HMEIOIIMUX MEepCHEeKTUBbl HCIOJIBb30BaHUS B YCTPOMCTBAX 3JIEKTPOHUKH U
mukpomexanuku (I1K-3);

YMeTb: NOHUMaTh, M KPUTHYECKH aHAJIM3MPOBATh SKCIEPUMEHTAIbHYI0O HH(POPMALUIO O
CTPYKTypE€ M CBOWCTBaX HAHOMAaTEpUAJIOB, IOJb30BAaThCS TEOPETHMUECKUMU OCHOBAMH, OCHOBHBIMU
MNOHATUSAMH, 3aKOHAMH B3aMMOCBSI3U CTPYKTYpPbl M CBOMCTB HAHOMATE€pPHAJIOB JUIl UX CTPYKTYPHOMH
monupuxamuu. (I1K-3, I[1K-5);

Hwmetb npakTuueckuil onblT/MIMeTb HABBIKM: MOJYYEHHs SKCIEPUMEHTAJIbHOH HHPOpPMALUU O
CTPYKTypE M CBOMCBAX HAaHOMATEpUAIOB M KPUTUYECKOTO €€ aHajau3a C y4eTOM OIIEHKU COCTOSHUS
UCTIOJIb3YyeMOro 00OpYyI0BaHuUs, A MOAU(DUKALMU UX CTPYKTYPHI U, KaK CIEICTBUE, YIPABICHUS HX
¢ynkumonansHeIMU Bo3MoxkHOCTAMU (ITK-3, TIK-5, T1K-6).

4. O0bem u coepKaHNe TUCHUTITHHBI
O0beM TUCHUIUIMHBI COCTABIIACT 5 3aueTHBIX enuHuIl (180 akaleMHUEeCKUX 4acoB).

4.1. Conep:xanue JTUCHUIUIMHBI MO pa3ienam (TeMaM), COOTHECEHHOe C BHIAMH U
TPYAOEMKOCTHI) 3aHAITHI JTeKIIMOHHO-CEMUHAPCKOI0 THIA

OO0beM MHOW KOHTaKTHOH paboOThl M CaMOCTOSITENIbHON paboThl 00yYaromierocs mo AUCIUILTHHE
yKa3aH B y4eOHOM IJIaHEe 00pa30BaTeIbHON IPOTPAMMEI.

Ne Bunpr 3amsaTuii, ux DopMBI TEKYLIETO
n/ Paznensr (Tembr) o0beM (B ak.yacax, M0 | KOHTPOJIS yCIIEBaEMOCTH
1| JUCITUTUTIHBI Iy o4HOH (hopme (o ouHo# popme
§ o0y4eHus) o0Oy4JeHus)
5 3aHatus | 3aHATHS
© JIEKIIUOH | CEMHUHAp- DopmMbI IPOMEKYTOUYHOU
-HOT'O CKOT'0 arreCrauuu
THIA THIA
1. | BBenenue B poOJIeMaTUKY 1 2 2 BxonmHas muarHocTtuka: TecT
JTUCIUTUIHBIL, MpeCTaBICHUE c MOCJIe 1Y IOIIUM
pabo-ueit MIPOTPaMMBHI, 00CyXKICHUEM PE3yJIbTATOB.
OCMBICIICHHE  Tpe-OoBaHUU K Cnucok BOMpPOCOB, MHTEpE-
OpraHu3alnu mporecca CyIOIMX  CTyIEHTa, MO
oOy4eHwus, CaMOCTOSITEIbHOU co/iep-KaHUIO
paboThl U HOPM aTTECTAIINH. JIMCITUATIITUHBI, .
2. | HanoctpykTypupoBaHHbIE 1 6 4 OnopHbIi KOHCTIEKT.
MaTepHaIbl. Jlokian ¢ npe3eHTanmeil.
3. | ®usnueckue OCHOBBI HaHOAJEK- 1 4 4 OnopHBIi KOHCIIEKT.
TPOHUKH. Jlokiian ¢ nmpe3eHTauuei.
4. | MeToasl HAHOTEXHOJIOTUH. 1 8 6 OnopHbIN KOHCTICKT.
Jlokiian ¢ npe3eHTauuei.
5. | HaHOR/IeKTpOHHBIE TMPUOOPHI | 1 8 6 OnopHbIN KOHCTIEKT.
CHUCTEMBI. Jlokiian ¢ nmpe3eHTauuei.
6. | AHamu3 IPOMEXYTOUHBIX PE3YJib- 1 2 KonTponbHas pabora.
TaTOB OCBOEHUS AUCIUILINHBI
Uroro 3a cemecTp: 28 24 DK3aMeH
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4.2. PazBepHyTO€ ONIUCAHNE COJCPKAHUA TMCUMILUIMHBI 10 pa3jesiaM (TeMmam)

1. BBegenue B npoOieMaTuKy TUCHMIUIMHBI, IPEICTaBICHUE paboyeil mporpaMmbl, OCMBICIIEHUE
Tpe-00BaHMI K OpraHu3alMM Ipolecca oOydeHHs, CaMOCTOSITENIbHOM paboThl U (QOpM aTTecTaluu.
Beenenne B mpoOnemMaTuKy JUCLMIUIMHBL, TpeACTaBlIeHHE paboyeil MporpaMMbl, OCMBICIEHUE
TpeOOBaHUH K OpraHU3aIMy IpoIiecca 00yIeHHUs, CAMOCTOSTEIILHON paboThl 1 (hOPM aTTeCTalny.

2. HanocTpykTyprpoBaHHble MaTepuaibl. Knaccudukanus, pazmepHsie 3¢ (ekTsl U CBOMCTBA
HaHOOOBEKTOB. OmpeneneHne HaHOYACTULIBI. ATOMBI M MOJEKYJbl. KpHCTamibl M KpUCTAJIUTHI.
Knacrepsl. CamocOopka M caMoopraHu3alus HAHOCTPYKTYp. YTIUepojaHble KiacTepbl. DyisepeHsl.
@Oymneputsl u Qymnepuasl. HanotpyOku. ®oronHble KpucTaiuibl. OpraHWYecKHe NPOBOAHUKH H
HOJYNpPOBOJHUKHU. IlneHKHM noBepXHOCTHO-akTHBHBIX BemlecTB (JIb-mnéuku). Ympasngemas JIHK
ChOpPKA HAaHOCTPYKTYP.

3. ®usuyecKkHe OCHOBBI HAHONICKTPOHMKH. 3akoH Mypa. Crena Mypa. DieMeHTBl 30HHOU
teopun. 'ereponepexonsl. I'erepoctpykrypsl u 6apbepsl [loTTku. Cepxpemerku. KBaHTOBBIE SMBI,
HUTH, TOYKU. ONeKTpodu3nyecKrue CBOMCTBA HAHOYACTHUL. SIBJICHME CBEPXIPOBOJUMOCTH B
HaHoMarepHuayiax. ONTu4eckrue CBOMCTBA MOJIYNPOBOJHUKOBBIX HAHOYACTUI. 3aKOH MacCIITaOUpOBaHUS
U €ro NpUMEHEHHE B HAHOZJIEKTpOHUKE. OCHOBBI OJHO3IEKTpOoHUKU. KynoHoBckas nectHuna. Cnus-
3aBUCUMBI TpaHNOPT HocUTene 3apsma. Dddexkt KoHZO B KBAaHTOBBIX TOdYKax. [ HWraHrckoe
MarHMTOCOIIPOTUBIICHHE.

4. MeToabl HAHOTEXHOJOTHMU. MoJEKyIsIpHO-TTydeBas snuTakcus. [azodasHas smuTakcus Ha
OCHOBE MeTauloopranuku. @opmMupoBaHre HAHOCTPYKTYP HA OCHOBE KOJUIOMJHBIX PAacTBOPOB. 30J1b-
rejib TEXHOJOTusA. MeTo1bl MOJIEKYJISIPHOTO HAcIauBaHMsI U aTOMHO-CJIOEBOM anuTakcuu. CBEpXTOHKHE
IUIEHKA METAJUIOB M JUAJIeKTpUKOB. MckyccTtBeHHOe HaHopopmupoBaHue. CamoopraHuzanusi Npu
AMHUTAaKCUAIBHOM pocTe. Jlutorpaduyeckne metoabl (GOpMHUPOBAaHUS HAHOCTPYKTyp. OmnrTuueckas,
PEHTI€HOBCKasi, DJIEKTPOHHAs, HOHHAas  Jurorpaguu. BO3MOXHOCTH  IyYKOBBIX  METOAOB
Ha”HoiuTorpaduu B HaHO3JeKTpoHuKe. HaHomeuaTtHas nurtorpadus. MOHHBI CHHTE3 KBaHTOBBIX
HaHOCTPYKTYP.

5. HaHoajiekTpoHHBIe PUOOPBI U cucTeMbl. HaHOEKTPOHHBIE KOHIEHCATOPHI, aKKYMYJISATOPBI
SHEPIUU U TOIUIMBHBIE IeMeHThl. HaHOTpaH3MCTOpB Ha OCHOBE CTPYKTYp KpeMHHUIl Ha camndupe.
Hanotpansuctopel ¢ rereponepexonaMu. HaHommonbpl W HAHOTPAH3UCTOPBI C  PE30HAHCHBIM
TyHHeNIMpoBaHueM. HaHonmonael M HaHOTpPaH3MCTOPbl HAa OCHOBE HAHOTPYOOK. HaHoanmekTpoHHBIE
Ja3epsl C TOPU30HTAIBHBIMU U BEPTHKAIBbHBIMU pe3oHaTopaMu. Onrtudyeckue MOAyJsaTopsl. Jucmien u
OCBETUTENIbHbIE NPUOOPHI Ha OCHOBE HAHOTPYOOK. IlepcrnexkTuBBl CO3/aHMs JUCIIIEEB-HEBUAUMOK.
@OTONpUEMHUKN: Ha KBaHTOBBIX sMaX, Ha KBAaHTOBBIX TOuYKax. Jlornueckue sIeMEHTHI A
HAaHOKOMITBIOTEPOB: KBAHTOBO-TOYEYHBIC KJIETOYHBIE ABTOMATBI, MOJIEKYJISIPHBIE IEPEKIIIOYATENH,
OJTHORJIEKTPOHHBIE TpaH3uCcTOpbl. KBaHTOBBIE KoMmbloTephl (KK): KBaHTOBBIE BBIYHCICHUS, KyOWT,
CTPYKTypa KBAaHTOBOTO KOMIIBIOTEPA, KBAHTOBBIM PpEruCTpP, KBAaHTOBBIA IPOLECCOpP, OCHOBHBIC
TpeOoBaHuss M mpaktudeckas peanmzauus KK, mepcrnekTuBbl pa3BUTHS KBAHTOBBIX KOMITBIOTEPOB.
HaHO27eKTpOHHBIE CHCTEMBI: OQHOKPUCTAJIBHBIE CHCTEMBI, CHCTEMBI Il KOMIIBIOTEPA, CHUCTEMBI
0ecrpoBOTHOMN CBSI3M, IEPCTIEKTUBBI Pa3BUTHS HAHOAIEKTPOHHBIX CUCTEM.

5. O0pa3oBaTesbHbIE TEXHOJIOTHHU

TpaaunnoHHBIe 00pa30BATEIbHBIC TEXHOJIOTHH: KJIACCUYECKOE JIEKIIMOHHOE O0yueHue
(JIeKIIMOHHBIC 3aHTHS ), 00YUCHHE C MIOMOIIBI0 Y4eOHON KHUTH (caMOCTosATeIbHas paboTa), oOydeHue ¢
MIOMOIIBIO0 CHCTEMBI MJIBIX TPy (TIPY MPOBEICHUH JTA00PATOPHBIX M MPAKTHYCCKHUX 3aHITHI),

HNudbopMannoHHO-KOMMYHHUKAIIMOHHBIE 00Pa30BaTeIbHbIC TEXHOJIOTHUU: TEXHOJIOTHH CMEIIAHHOTO
0o0yueHus, BKIIOYArONIMe B ceds mowck uHpopmanuu B MHTepHeTe (camocTosTeNnbHas padora),
MPUMEHEHUE CIIEeIUATM3UPOBAHHBIX MAKETOB JUIS MOTYYCHHs aHAIM3a dKCIEPUMEHTAIBHBIX JTaHHBIX U
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IIOCTPOCHUS  JKCIEPUMEHTAJIBbHBIX  3aBUCUMOCTEH  (IpakTUYeCKHWE  3aHsTHUs), [PUMEHEHHE
ayJMOBU3YaJIbHBIX TEXHUYECKUX CPEICTB (JCKIIMOHHBIC 3aHATHSA).

6. YueOHO-MeTOANYeCKOe o0ecnieyeHHe CAaMOCTOATEILHOH padoThl 00y4yarommuxcs

OcHOBHOM €cHoco0 OpraHu3alydy CaMOCTOSITENbHOM pPAa0OTHl CTYJEHTOB — CaMOCTOSATEIbHAs
MOJArOTOBKA K BBINOJHEHUS NPAaKTUYECKUX pabOT MO METOAMYECKMM yKa3zaHusM. [1olHOCTBIO Bech
METOJIMYECKUII MaTepuai IO OOECHEUEHHUI0 CaMOCTOSITENIbHON paboThl CTYyAEHTOB IPUBEIEH B
[Ipunoxenun 1 x PIL.

7. XapakTepHCTHKAa OIIEHOYHBIX CPEACTB /JIfl TeKYLIero KOHTPOJISA YCINeBaeMOCTH M
NMPOMEKYTOYHOI aTTecTANMU 00y4AIOIIMXCS M0 TUCHUNIHHE

Cucrema KOHTPOJIS IO AWCLMILIMHE BKJIIOYAET: BXOJHOM KOHTPOJb; TEKYIUMH KOHTPOJb H
WUTOTOBBIN KOHTPOJIb — K3aMEH.

B TekymeM KOHTpoJIe HCHOJB3YIOTCS IPOBEPKAa ONOPHBIX KOHCIIEKTOB MU MAaTepHalloB
IIPAKTHUYECKUX 3aHATUHN U JOMAIIHUX 3aJaHUN.

HToroBast KOHTpOJIbHAsE paboTa OLEHUBAETCS M0 MATUOATUIBHON HIKae.

Jlomyck Ha 53K3aME€H MNPOUCXOAUT IPU HAIWYUM  OTYETOB IO JOMAIIHUM M IPAKTUYECKUM
3aJJaHUSAM C ITOJIOKHUTEIBbHOM OLICHKOM 3a MX BBIIIOJIHEHHUE.

DK3aMeHbl MNPOXOJAT YCTHO. B KayecTBE OLEHOYHBIX CPEACTB HCIOJIB3YIOTCS: KOMILJIEKT
HK3aMEHAIlMOHHBIX OMJIETOB U JONOJIHUTENIbHbBIE CUTYallMOHHBIE BOMPOCHL. BHUIeThI 3K3aMeHa conepkaT
JIBa TEOPETUYECKUX Bompoca. Kaxaplil Bompoc oreHuBaeTcs mo naTubauibHol mkane. Mcenonb3yrores
CIIEIyIOIIME KPUTEPHUH OLICHKH:

«5» — CTyZAEHT MOJHOCTBIO PACKPHIBAET TEMY BOIIPOCA, CAMOCTOSATEIBHO U MOJIHO OTBEYAET Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI, CBS3aHHBIE C TEMOM BOIPOCa;
«4» — CTyZIEHT IIOJIHOCTbIO pPacKpblBa€T TEMy BOIpOCAa, HO 3aTPyAHSETCS OTBEYaThb Ha

JOIMOJTHUTECIIbHBIC BOIIPOCHI, CBA3aHHBIC C TEMOM BOIIpOCa; WM TEMa BOIIpOCa paCKpbiTa HE IMOJHOCTBIO,
HO CTYACHT YBCPCHHO OTBCYACT HA JOIMOJHUTCIILHBIC BOIIPOCHI, CBA3aHHBIC C TeMOM BOIIpoOcCa.

«3» — CTYIOEHT He TMOJHOCTBIO PAcCKphIBAET TEMYy BONpOCAa M 3aTPyAHSETCS OTBEYaTh Ha
JIOTIOJTHUTEIbHBIE BOMPOCHI, CBSI3aHHBIE C TEMOM BOIPOCa;
«2» — CTYIEHT He pacKpblBaeT TeMy BOIIPOCa, MPOSBISET HE3HaHHE 0a30BbIX TEPMHHOB U

MOHSITUI, HEOOXOAMUMBIX JIJISI PACKPBITUS TEMBI.

OneHka 3a JK3aMEH CTaBUTCS Kak cpenHeapuMETHYecKoe OalloB 3a OTBEThI Ha BOMPOCHI
3K3aMCHAIIMOHHOI'O 6HH€T3_ C YUCTOM OTBCTOB Ha JOIOJHUTCIIbHBIC CUTYAIIMOHHBIC BOIIPOCHI. Pe3y.]'H>TaT
OKPYTJISIETCS 10 1IEJI0T0 YHCIA.

BOHpOCBI 3K3aMCHAILIMOHHBIX 6HHCTOB U TUIIBI OOIOJHUTCIBHBIX CUTYAIIMOHHBLIX BOIIPOCOB
npuBeieHbI B GoH e o1eHOYHBIX cpencts (IIpunoxkenue 2)

8. YueOoHO-MeTOAMYecKOEe M HH(POPMALIMOHHOE 00eceYeHue TUCIUIIMHBI

OcHnogénas numepamypa:

1. I'yces, A.M. Hanomatepuansl, HAHOCTPYKTYpPbI, HaHOTeXHOJoTUK: MoHOoTrpadus / A.U. I'yces. - 2-e
u3a., uchp. - M. : @usmatiur, 2009. - 416 c. - ISBN 978-5-9221-0582-8 ; To ke [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68859 (11.11.2015).

2. EnuceeB, A.A. ®ynxnuonaneHsle HaHoMmaTepuansl / A.A. Emucee, A.B.Jlykammu. - M. :
®uszmataut, 2010. - 454 c. - ISBN 978-5-9221-1120-1 ; To xe [DnekTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68876 (11.11.2015).

3. Crapocturn B.B. Marepuanbl 1 MeToasl HaHOTEXHOJIOTHH. YdeObHOoe mocoouwe. — M.: BMMTHOM.
JlaGopatopus 3nanmii, 2010. — 431 c. — ISBN 978-5- 9963-0346-5.
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4. .Anapuesckuii P.A. OCHOBbI HAHOCTPYKTYpPHOTO MaTepHajoBeeHUs. BO3MOKXHOCTH U TPOOJIEMBL. —
M.:  BHUMHOM. Jlaboparopuss 3Hanuii, 2012. -252 c. — ISBN 978-5-9963-0622-0.
https://znanium.com/catalog/document?id=366004 .

5. bopucenko B.E., BopoOseBa A.W., YTkuna Y.A. Hanosnextponuka. M.: BUHOM. JlaGopaTtopus
3HAHUU. 2011.223 c. ISBN 978-5-94774-914-4. https://knigogid.ru/books/1850890-
nanoelektronika/toread

JlononnumenvHnasn numepamypa:
1. Bopucenko B.E. Hanoanektponuka: yuebnoe nmocobue / B.E. bopucenko, A.M. Bopobnesa, E.A.
VYrtkuna. — M.: BUHOM. Jlabopatopus 3nanuii, 2011. — 223 c. ISBN 978-5 94774-914-4
2. ®U3MUKO-XUMHS HAHOYACTHUI], HAHOMATepUaIOB U HAHOCTPYKTYp: yueOHoe nmocodue / A.A. bapriouH,
B.A. baxtuna, B.M. Tomunun, H.I1. Tomunuaa. - KpacHosipek : Cubupckuii penepanbHbIi
yHuBepcureT, 2011. - 236 c. - ISBN 978-5-7638-2396-7 ; To xe [DnextpoHHsIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=229593 (11.11.2015).
3. Hertsapenko, H.H. CrnenuanbHbie pa3nensl KBAaHTOBO-MEXAaHHYECKHMX METOJIOB PacyeTOB CBOMCTB
KJIAaCTEPOB M HaHOMaTepuaioB : yueOHoe nocodue / H.H. [lertapenxko. - M. : MU®DU, 2008. - 156 c. -
ISBN 978-5-7262-1074-2 ; To xKe [OnEKTPOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=231586 (11.11.2015).
4. Ceprees, A.I'. Hanomerponorus / A.I'. Ceprees. - M. : Jloroc, 2011. - 415 c. - ISBN 978-5-98704-
494-0 ; To xe [Dnextponnbiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&i1d=84986
(11.11.2015).

Pecypcut ungpopmayuonno-menekommynuxayuonnou cemu «Mnmepnemy»:

Cucrema D2JIGKTPOHHON TOANEPKKHM 00pa3oBaTeIbHOTO mporecca «Moil  YHUBEPCHUTET»
https://uni.ivanovo.ac.ru

[Tpodeccrnonanpabie 6a3bl JAHHBIX U HHHOPMAITHOHHO-CITPABOYHBIC CHCTEMBI:

OBbC «YHuBepcuterckas Oubnmuorexa onnaitny www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnexrponHas oubnuoreka MBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

Ilpozpammnoe obecneuenue: omnepannonHas cucrema Microsoft Windows, maker odHCHBIX
nporpamMm Microsoft Office u(umm) LibreOffice, unrepner-6paysep Microsoft Edge n(unm) Yandex
Browser.

9. MaTrepuaibHO-TEXHUYECKOe of0ecredeHne TUCHUNIHHbBI

Y4eOHble ayAUTOPHH:

- IS TPOBEIEHUS 3aHATUN JICKIIMOHHOTO THUMA C KOMIUIEKTOM CIIEHUaTU3UPOBAHHON yueOHOM
MeOelnn W TEXHMYECKUMHU CpEICTBaMU OOYYCHHsS, CIHYXKAllUMH [JIs TPEJOCTABICHUS ydeOHOU
nHpopmaIuu OOJIBIION ay IUTOPUH;

- JUIS TIPOBEICHUS 3aHATHA CEMHUHAPCKOrO THUIMA, KOHCYJbTAIMi, TEKYyIIero KOHTPOJSI U
MIPOMEXKYTOUYHOM aTTeCTalluy C KOMIUIEKTOM CHEIHaTM3UPOBAHHON yueOHOU MeOesnn U TeXHUYECKUMU
CpeacTBaMu O0yUYECHHS;

- JUIS TPOBEIEHUS 3aHATHM CEMUHAPCKOro THUMA, KOHCYJbTAIMil, TEKyIIero KOHTPOJL U
MPOMEXKYTOYHON  aTTECTAllMH, BBIMOJHEHUS KypCOBBIX paboT (MPOEKTOB) C  KOMIUIEKTOM
CIIeUATTM3UPOBAHHON yueOHOM MeOeIN U TEXHUYSCKUMHU CPEACTBAMU 00yUEHUSI.

JlaGopaTopus, ocHalieHHast 1ab0paTOPHBIM 000PYAOBaHHEM, KOMIUIEKTOM CIELHUATU3UPOBAHHON
y4eOHOU MeOeIN U TEXHUYECKHUMH CPEJICTBAMH O0yUCHHUS.

[Tomermenne st CaMOCTOSITENILHOW PAa0OTHI, OCHAIIEHHOE KOMILIEKTOM CHEIUAIN3HPOBAHHON
y4eOHOU MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «HTepHeT» H



OcnoBHas npodeccuoHanbHas 00pazoBaTenbHast IporpaMmma
03.04.02 ®usuxka
(Pusuka GyHKIIMOHATIBHBIX MAaTEPUAIIOB U HAHOMATEPUAJIOB)

obecnieuennem noctyma B JUOC.
JleMoHCTpalMoOHHOE 000pYyIOBaHUE U YUEOHO-HATIISTHBIC MOCOOUS JUTSl 3aHSATHH JIEKIIMOHHOTO
THUTIA, 00CCIICUYNBAIOIINE TEMATHYSCKUE WILTIOCTPAIAN: TIEPCOHATBHBIN KOMITBIOTED, TIPOSKTOP, IKPaH.

ABTOp padoyeil nporpaMMbl TUCHMILTHHBI: Tpodeccop Kadenpsl pyHnaMeHTaTBHON QU3UKH
Y HAaHOTEXHOJIOTHi, IOKTOp (H3.-MaT. HayK, JOIEHT Asekcanapos A.l.

[Tporpamma paccMOTpeHa M YTBEp)KIEHa Ha 3aceaHuu Kadeapbl (pyHAaMEHTaTbHONH (QU3UKU U
HaHoTexHojoruil 31 asrycra 2023 roga , mporokos Ne 1

ITporpamma oOHOBIIEHA

MIPOTOKOJI 3acexanus Kapeapst No OT « » 20 T
CornacoBaHo:

PyxoBoaurens OI1 /

(mozmucs)

Ilpunoxcenue 1. Memoouueckue ykazanus 01a 00y4arouuxca no 0C60EHUI0 OUCUUNIUHDL,

Ipunoxycenue 2. @Don0 oOueHOUHBIX cpeOcme O0iA  NPOGEOCHUA  NPOMENCYMOUYHOU
ammecmayuu 00y4auuxca no OUCYUNIUHe.




