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1. IIEJTb OCBOEHUSL ilUCL\T4IIJIpIHIJ
I{enr'ro ocBoeHr{fl rI,Icq}iuLrHH <Ocuoebr Har{orexHoloruft>sn rtreretrflB['r.trroror o3Har(oMJre-

HI'Ifl c uosefiIxlilul,I AocrI,IXeHLrflMu I4 HanpaBrrer{rrlMr{ pa3Bu"rvfl B coBpeMgnnofi nrelrc4rlcllr4urr4Hap-
uofi o6lacrl{ npaKTLqecIfl,IX HayrrHbIX suauuit. - Har{orexHoJIofr4rrx. Cryrenrrr ilocre 11]locJlyrur4Ba-
HI'I{ Kypca AOJDIGbI cno6onuo opl{eHTl4poBarbcr B ocuoBubrx r{anpaBJreHrrsx pa3Br4Tr4.[ HaHorexr]o-
loruft; [oI{I4Marb cyrr erp$eKToB, orlpeAen.flIou1nx oco6lre Qusraro-xzMr4qegrcze cuo{crua Har-roMa-

TepI4aJIOB; 3HaTb OCHOBIIbIe TexHoJlorr4qecl(ue lpoqeccbr, r.rcnoJrb3yeMble IIpu [olyrreHmr4 HaHoMaTe-
pI{MOB; I'IMeTb IIpeACTaBJIgHI4tr O BO3MO)IGOCT.{X COBpeMesHOft npu6opuo-MeTpoJroru'recrcoft 6a3r,l

AJIfl IZCCJIeAOBaHI4S Margpl,IanoB c HaHoMerpoBr,rM rrpocrpaHcrBeHHbrM pa3perrreHr{eM

3 aAnqlr Ar{cuurrJrl,rr{br :

' I'I3yr{eHIze oclloBHblx BIzAoB u cnoftcrs uauoo6r,enroB, IlaHoMarepl4anoB, npu6opon u
ycTpoficrn Ha lrx ocHoBe, TLrrIoBbIe rexHorrofr{rrecK[e npoqeccbr r4x flonyqeHr{.fl, gJreMeHTHyIo 6asy, a
TaI()Ke rl4tloBoe o6opy.Uonauue, Bltlrloqatl TexHrzKy r4ccJIeAoBaHr4g HaHoo6r,exroe;

o QynaarvreHTaJIbHble ocHoBbI rlpoqeccoB crrrrre3a, a:aurv3a u cbyuxquor{r4poBar{arr Marepr4-
anoB I,I r(oMnoHeHToB HaHo- Ir Ml4Kpocucreunoft TexHIzKI4.

o flpuueueH?reHanoMarepr4aJroB.

2. MECTO AT4CIII4IIJII,IHbI B CTpyKTypE OIIOTI BO
fluulunlnHa "OcHoBbI HaHorexsororl4ft" orr{ocr4Tc.fl x o6rsare.Trbr]brM )fnar\unlrlrHaM Bapr4a-

rusuoft qacru OIIOI. I{:rttaetcs n 4 ceuecrp e u lazupyerc.s Ha paHee nonyqeuHbrx 3Harrr4rx cr)/-
,4eHToB, npuo6pereHHbx B Kypcax o6rqeft $aszru. Ou uaupawrer{ Ha o3}rar(oMrreHr,ne pa3MepHbrx
e(f6erron rl cnoftc:rs uauoo6rexroB, MeroAoB rrx rtonyrreHtE{, upuo6pere}rurc HaBbrrfoB pa6o:ru c
ycraHoBKaMI4 tlo rIoJIyqeHaIo rI ,4llafHocrrrrs{ HaHoMareprranon, ua o6rqee pacur4peHr{e r{oMrrerer{-
uur{ cryAeHron s o6nacrr{ HaHorexnonoruft,

3uauux, nonr{eHHbre B paMrcaX r{3yr1ssv t ilanuoit. AucrlulJrr,rHbr,
HAI]VCAHLTfl. nrruycnrrofi xnaruacfrzxaquoHHoft pa6orrr r{ Arrcrlr4rrnr4H
HaHorexr{olorufi.

Moryr 6rrrs npuuoFrorrbr AJrn

rlpeAuonaf aroul[4x r43yrreHHe

3. ITOMTIETEHqI,II4 OBYTIAIOIIIETOCfl , OOPMI,IPYEMbIE B PE3YJIb1[ATE
o c B o E H vrfl lurcx\ t4 rrJrr4Hbr (M o AyJr.q)
B pesynrrare ocBoeHtfl. rr4cr\vnJIl4ubr o6y'rarortlufica 4olrxeH oBJraAerb cne,qyfouluN{r4 r(or,{-

NETEHUI4f,MII:

cnoco6socrlro uclroJlb3oBarb 6asonlte 3HaHr{rr ecrecrBeHrlbrx r{ayK, MareMarrznu rz anrfop^
MarI4KI4' ocHoBHbIe dlarrH, KOHIIenIIIzI4, IIpI{HIIrrrrr reopuft, cBfl3aHHbrx c tltyu4arraeHralr,soft pin-

S opnaarurofi n rau @ opM arlrzoHHbrMrz rexHo Jrora.f, Mrz ( O IIK- 1 ),
3 n aru : cpuezro -ru arsMarr4rre cK uft annap at .

Vuerr: aHaJllr3rrpoBarb, paccql,ITblBarb, npoercrr4poBarb rr r(oHcrpyr4poBar B coorBercrBr4r4 c
TexHI4rrecKI'IM 3aAaHI{eM TI4TIOBbIX cl4creM, npn6opon, getaleit }r y3noB Ha cxeMorexHgrrecKoM Lr

sJIeMeHrHoM ypoBHtIX; pa3nrrrarb pa3MepHbte sdlQenrrr (1,2,3D) e oco6ux rrporrBneHr,rsx rfnsnrco-
xI4MI4secKI4x csoftcre HaHoMareplranoB; rIpoBeAI4Tb r43MepeHarr H r,rccrreAoB aHkrs. pa3nr6crHbrx odr,er-
ToB rlo saAaHuoft MeroAI{Ke; BbLf,BJItrb ecrecrBeHHoHayqHyro cyrqHocrb npo6nelr.

B.lagern: cnoco6uocrblo K rIpoBeAeHuIo rz3MepeHuit u ucctteAoBaHr{s pa3JrrrlrHFrx o6r,ercron
rlo 3araHl{oft uero4nxe; cloco6Hocrblo I( aHaJII'13y, pacuery, [poeKTrrpoBaFrlrro t,t r(oucrpyr4poBa]rr4ro
B coorBercrB[vr c rexHl{rrecKuM saIia]F^vreM Tl,IrroBbrx cr4creN{, npu6opon, 4eralefi u ysnoB }Ia cxeMo-
TEXI{UI{EQI(OM I4 9JIEMEHTHOM YPOBIU,



4, CTPYITTYPA I4 C OADPTX AHI4E AI4CI.II4IIJIPII{bI
O6rqatl Tpy.4oeMl(ocrb AI{cIIHnJrr4}Ibr cocraBJr.rrer: 2 ga-{erurle eAl4Hr,rrlbr, 72 .qlaca.

c OAEPT{AHI4E Ar,r CqUlJrpIHbr
JIEKIII,II4

Pa:Ae'rr 1. Knaccarf uKarluflHanoo6terroB I{ I4x xapaKTepHbre oco6ennocrr4: Kpr4craJrnr4qecKar, reo-
Merpr4r{ecKa.f, , 3JreKTpOHHarr cTpyKTypbr.

I . Itnaccu S HKarJufl. ualroo6rexros.
I . 1 . Knaccu{uraqrar [o arperarHoMy cocro.sunro,
1,2. ItmccuSuraqrzx ro pa3MepaM.

1,3. Knaccu $uxaqwx no MepHocru.

2. XapaxrepHbre oco6enuocrn uanoo6beKToB.
2. LKpucr wrrrlrqecra.f, crpyKryp a,

2,2.3 nercpoHHar crpyrryp a.

2. Pa:vrepuble 3aBl4cnMocru cpasral(o-xl4rvrnqecrcux ceoftcrB Marepr4aJroB B KJraccr4qecr(oM r4

I<a aHroBoM npa6lurreHr4.fl x.
2, Pa:rraepurrft eSSenr.
2. I . W:nrcueHu e cf as o n o ro p aBHoB eelrfl. B H ar{o crrcreM ax.
2.2 .P asv.epnafl . 3 aBtrcrrM o crb reMrr ep arypbr rrJr aB Jr eH r4{ M arep r4 aJro B .

2,3, lloeepxHocrHa.fl oHeprrr.f, .

2,4. fitmua cso6oAuoro upo6era oJreKrpoHoB.

P a sA er 2, Vlw opux p a3Bu-rnfl HaH o H ayrs{ r4 H an orexH o Jro f uu.
l. WctopuN pa3lu'rufl HaHoHayKr.r r4 r{auorexHoJrorr4r4.
1, 1 . lpeeurze rlaBrrJru3arlulr u r{aHorexnoJrorarr,
I.2. Puuapl^ (Deftuuau r4 HaHoMrzp,
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1.3. ConpenreuHog cocrorlHl4e HaHoHayKIz I4 rrpucy)r(Aesrze I-Io6erreBcro4x upevrufi uo $1asure.
P asA eil 3. Texu olorrrr4 rro JryqeHrlrr Har{oM arepr4 arroB,

1 . @oprvrupo BaHue Marepr.ranoB no r\{exanr,r3My (cHrr3y-BBepx).

1. Mexauusrra cpoprr,rrapoBaHr{f, (curr3y-BBepx).

1.1. KuueruqecKoe ypaBHeHrz{ o6pa^:onauus uonoft cf aru.
L2,Bulat s apoAbrrreo 6pas on auur.
1.3, Pocr 3apoAbrrueft Honofi Sasu.
2, QopwtupoBaHr4e Marepr4aJroB no MexaHpr3My (cBepxyTnuns>.

2.1. Oco6eHHocrr4 u3MelbqeHr{rr MareprranoB,

2.2. VInr eucLrBnafl [flacrr4r{ecxax 4e{ opMaqr4fl .

PasAer 4. Merolu MexaHrisecKoro Ar,rcrrsprrrpoBaHr,rr norylreHrTr uaHoMareplianoB,
1 . Mero.4rr M ex aHr,rqe cKo ro Arrclep rr.rp oB aHrr{,

1 . I . llony'reHu e HaHoMarepr{aJroB Mex aHr4qecrs.TM r43M eJrbseHueM.

1, 2. Mero4br rzHreucr{eHoft nracru.recrofi 4e(p oprr,raqrzra.

1, 3 . Metoabr MexalruqecKrzx eosAeft crsuft pa:lrzuurx cpeA.
2, MeroArr lpzsnuecxoro Ar,rcnepr upoBaHLrfl .

2, Merolu (f rzs uuecxoro Ar,r cleprr4p oB aHr4fl .

2, 1, llolyveHr4e rJaHoMareprraJloB pacnbureHrreM pacrrJraBoB 
"

2 .2, Mer o grr 14 c rr ap eHr{.fl - r(o H,q eH c arJuLr,

2. 3 . B arcyyu - cy6nuuaur4 oHH afl rexr{ o Jro rr4.f, ,

2 . 4 . Mer o lbrrrp eBp arq e u ufi n rn epAo M c o crorrHr4r.r.

3 . Merolrr xl4Mr4.recKo f o [oryqeHlrr H ar-r oM arepr{aJr o B,

3 . 1 . llonyueHr.re HaHoMareprzaJroB xuMrzqecKrzM npeBparqeur{eM.
3.2, Snerrpoxr4MrzsecKrie MeroAbr,

3.3. Metoabl, correrarorrlne xI{Mrrr{ecKrze u rpzsuuecr(r4e rrpeBpauleHr4q,
4. BuonoruqecKr,reMeroAbrloflyqeHuflMarepr,rajroB.

ParAe.r 4.Merorrr Ar4ar'rocrr{xn ll cuoftcrBa Ha]roMareprzanoB,
1 . Onp e4eneHr4 e Arzcrrep cHo crr.r Marepr{anoB,
2. MeroArr onpeAeJreHr4s sJreMeHTHofo cocraBa
3. MeroAtr alarrv3a rpasonoro cocraBa
4. Merolur4ccneAoBaHra.flrroBepxHocrr,rMarepr,raJroB

I'IcxyccrneuHoeuanotpopl,roo6pa^:oBaHr{e: ryqKoBlre r,r 3oHroBbre Merorbr rurorpafluu.
1 . Monercyn{pHo -ryrreB a.s onr4Tarcr4.f, .

2, MeroArr sonAoeoft TexHoJror[tr.
3 . flyvr<oe aaHaHonr4rorp a$wx.
PasAer S'llpurueneHlrs r{aHocrpyr(Typ B rrporr3BoAcrBe rz Hayr(e
1. llpuiraeHeHrztr HaHoo6renros B npoMbrrrrJreHHbrx rexHoJrofr4rrx,
2, Ilpznreueuvx uauoo6beKToB B MeAurIr{He.

3. llpuuerleHr4r r{aHoo6reKroe n po6ororexnt4r(e.
4. llprznaeueHr{s HaHoo6nexron B crpor,rreJrbHbrx rexHoJrofrrrx.
5. MarerraauzrrecKo eMoAenrzpoBaHr,rer4HaHorexHoJrorr4rr.

5. OEPA3 OBATEJIbHbIE TEXI-IOJIO|I4I,I
r reKquIoHHo-ceMI{HapcKatI crrcreva o6yuenrz.rr (rpalraUtroHr{Lre JIeKrIr4oHHbre I,r rpaKTr4rre-

crcue sauxrun);



o case-study (uonyueHl4e I{a npaKTl4rrecKr4x saH,aTr4rrX yqgfi"rrx Keficos c rocraHoBnoft :aAa-
vu u uy6orcoft upopa6otrofi npodlevrr pa:pa6orrcr,r r4 peaJrr,r3arlun rpe6yeutofi uvraraquousoft vo-
aenra);

o l'l4crgP-ItJlaccbl (AeuoucrparJvrtr Ha [paKT[r{ecKr4x 3a}rtlTr{rrx npl4Mer{eural rgpueMoB, Tex-
HOrOrUft, MeroAoB r.rMr{TarlrdoHHoro MoAenvrpoBa]Hufl. Ha r(oHr(perHbrx 3aAasax (xeficax);

o rIpIrMeHeHI{e MyrlbruMeI'Va rexHoJlof}Ift (npone4e}Ir4e JrerflIr{oHHbx u ceMr4}iapcr(r4x 3aHr-
tuit c npI4MeHeHI,IeM KoMllblorepllbrx rrpe3eurauzft ra 4euoHcrpaII[oHHbIX ponr4rioB c rlo]\,ro[I6rc
npoer(ropa ruu 3BM);

o rexHoJIorI,Is pa3Bl{Tufl. Kplrru'uecKoro MrrruJreHurr (npznnrr,re cryreHTaM HaBbrr(oB Kpr{.rr4-

'{e cxo fi o rIeHKI4 p aSp a6OranHbrx r4Mrz rzMr{Tarluo Hnr,rx rrao,qenerl) ;

o I{H0opMaIII{oHI-Io-ICoMMyHIzKaIII{oHHbre rexHoJrorr4r{ (upuueueuu e rzndlqprr,raqzorJFrLrx
TexHoJIorI4it lttg' MoHI{TopIrHra rettyqeft ycneBaeMocrr4 cryAgHToB r{ I(or{TpoJrs :uanaft);

6, OIIEHOTIHbIE CPEACTB A IJI'I TEI{YILIEIO ITOFITPOJI'I YCTIEBAEMOCTI4,
rlPoMElltvrotlHoirRrrncrAUI4IrrloI4TorAMocBoEHvIrIprpreprrrrr4,-
HbI trI YIIEE HO.METOAI4IIE CK O E OEE CIIEqEHI,IE CAM O CT Ofl TE JIb I{ O II
PAEOTbI CTyAEHTOB

a) Bonpocrr pefiruur-KoHTpoJrfl :

1' B 'retia Brr enAHrc fJIaBHyIo npuqr4Hy BbrAener{r4rr }raHorexHoloruft or Apy-
fl{x orpacJreir uayxu u rexnoloruft:

a) ucnorb3oBaur4fr xpafiue MaJrbrx pa3MepoB;

6) xoop4uuaJrbHoe r43MelreHr4e csoficre Marepr4aJroB, rrro o6ycnauluBaer peaJrl43ye-
Mocrb uenuneftnnrx !r yHrzr(anbHbrx s$$erron;
n) nponaraHAa B CMI4
2. Ha:onnre I{3Becr}IbIe Bana f,oprr.rbr HaHocrpynrypr4poBaHHbrx MarepuaJreB:
3. flpuee4ure [pl{Mep rucrrepcHblx cpeA, B Ko'ropbrx Ar4cnepcHarr cfasa uaxo-

Ar4TCfl B TBepAOM COCTOrrHr,rH, a cpe4a - B )r(r4Ar(oM :

4 . [ait're orpeAeJ]eHr4e pa3MepHorray e dl {l erry. rlpraa e4r4re rp]rMepbr
5. B 'reaa 3aKrloqaercs tIpI4I{IInu $opvrapoBaHrrrr HaHoMareprraJroB rro Mexa-

HI,I3MY ( CB EPXY-BHZS ). ITAKI,IMII METOAAMI,I MO }I(HO 3TO O CYIUE CrNUrr ?

6' Hagonure Mero.4bronpeAeJreHr{rrpa3MepoBHa}roMaropuanoB

1. [aftre olpeAeneHrre repMrrHy (HaHor{acrrrrla):

2. Oruecure uauorpy6rr4 rro pa3Mepnocru K Hy)rubr\{ rpynnaM:
- oAHOMepHbre;

-AByMepHr,re;

-TpexMepHbre;

-MHOrOMepHbre;

ri Ar{clepcHocTr{ r( Hy)rGbrM rpylnaM:
-HyrbMspHbre;

-oAHOMepHbre;



-AByX{epr{bre;

-TpexMepHbre.

3, llprane4ute npr4Mep Ar.rcnepcHbrx cpeA, B r(oropbrx ,4rrcrepcHal $a:a Haxo-
AUTC'T B )r(rrAKoM cocTorrHr4l4, A CpeAA - B ra3OBOM :

4. fiaftre onpeAeJleurIe pa3MepHonry e$ rf ercry, llpune4r{re npr4Mepbr

5. B qeu saKJllosaerc.lt IpLIHIII{u QoprraupoBaHufl. }raHoMareprzaJroB uo Mexa-
HI43My (cBepxy-BHa3). Kanuuu Mero.qaMrr MolnHo 3To ocyuecrBrlrr?

6. I4cn oms o B aHrze HaHoMareprz aJro B B Ap eBHr4x rlr{Br4Jrr43 aur{rx :

7. HasorexnoJIofrrll e po6ororexlrr4r(e:

8, Ha: o nure M eroAbr onpeAeneu ufl. Akrclrep aHo crr{ Marepr4 aJroB

9. Onacrrocrr nauoo6ner(roB Aln xunofi upr4poAbl

B onrr o cr,r p efiruur-rco H.r.pgJrq Nb3 :

1. Hauocrpyrrypbl I,I HauorexHoJlofar4: uauorpy6rr4, oAHoaroMHbre crovr, KBaHToBbre ror{-
Kr{, ferepocTpynrypbr t4 cBepxpeureTKu,

2' ousuKo-xuMlzrrecKue MeroAbI noryrreHr,rl HauoodleKroB,ocuonrr MoJrer(ytrrpHo-
lyueaofi ?nr4Tarcvn.

3. Ocuonslre rcar{roBopa3MepHbre sfr$ercru

4. Ougrzqecxue oclroBbr onel(TpoHHofi lruxpocKorrIzu, Tzurt coBpeMeHHbrx gner(Tpor-rHbrx

Mrzr(pocKorroB.

5' Metorrt HaFlocrpyltrypHoro LrccneAoBaHr{s r$racrepon, cDusr4r{gcrsre ogFroubr Macc -
cIIeKTpOCICOrrI4r{.

6, Annaparypa An{ rrpoBeAenurr,(a0parqrzogHbrx r4ccJreAoBauuft uauouarepr{aJroB.

7, llpuueneul4e LI [epcI]eKTI{BbI pa3Burvrn HaHorexHorrorr{r4, Oreuenrrr MerDorrofr4rr rl
HAHOTCXHOIIOIIII4.

8' llpuueuenl{e HaHoMarepl4aJroB B orAerrbHbx orpacJrrx npoMbuxJreHFroctrr4. flprarr,repri
M areprza Jron u fi yHrqr.roHaJIEH o e H a3 H arreH[e :

6) Terwu peQeparon:
1, Pu.rap4 OelZuvas r,r HaHoMr4p;

2' Ho6erescKafl npev.utrno rlusuxe sa 2010 A. It. feftrraa rz It, C. Honocglona;
3 . r{p enuue rlrzBr{Jrr{3 arlur{ r4 H a}rorexH o Jrorr,ru ;

4. Paspa6orxa Po6epra @ynna (RobertFull) rzs Beprnn;
5. OaHracra'recKue npI4MeHeHIzfl: llaHoKpprfl(a, lraHoJrzcfr, Hauonr4lrroilu;
6. IHK- ra PHK-nauoroxHoJrorr4r{;

7 ' llpoiur,Iurnennrtft cI4HTe3 MorreKyJr JreKapcrB u SaprraarconoruqecKr{x npelaparoB qerr(o
onpeAerreHuoft cf oprratr (6uc-nerru4u);

8. flpuueueul{e HaHorexnonorzft B KoMrrbrorepuofi TexHr4r(e: rleHTpanbubre nporregcopbr;
9, llprznaeHeuue HarlorexHonorurZ B rcoMnbrorepuofi rexr-rr4Ke: xgcrxue Aucrcw(GMR-

e@rpexra);

10, fr,r6xue roHKr4e gr(paHbr (rrz6r<rze r(orJTaKTbr r{a HaHoyrrepore);
1 1. llpurraeueHl{e HaHorexuororufi B TexHr,rrce AnrrnspeAarrr4orpoMHbrx o6rdNros rancboplrauaz;
1 2, KeaHroBble IcoMllrrrorepbl, I{aHorexHorlofuu Lr HaHolrJra3MoHr4r(a:
1 3, HanorexHoJrorua u po6ororexrrwKa;
1 4. Hauopo6orrr peur4Karopbr Lr vx cos1aluei



1 5. Arouuo-cr,rJroBatr Mrrr(pocKouprf, ;

1 6, MaruurHo -cr{JloBarr Mr4npocr(oilrz.f, ;
7 7 . CrauupFo uI as I rr er(rp o HH arr M r,rKp o oK onu fl ;
18. MrarpocKolr{f, 6nuxuero ronr;
1 9. flp o cn equB arouar oJrer(Tp oHuarr Mr4r(p o cK orrvtr;
2 0. ManoyrJroBo e pacce.rrur{e rr Arzr{aMr{rrecKoe p acce.f, Hr4e cBera;
2I' Anasmz rpaeKTopl4ft uauo.racu4rl, Ar,rHaMr,rqecroe cBeropaccetrHrre, ceAr4MeH.faquouutrft aua-

Jrr43, yJrbTpa3Byr(oBbre MgToAbr;

22. P eurreuo4z0parcur4oHHbre MeroAbr;

23. 3nenrpoHr{afl cneKTpocK otrr4fl;

24 . I{o ne6 ar errb*afl Mr4Kp o cKorrus;

25, ONe-cneKTpocKorrlrfl ;

26. Hefrrpouuaa 4urppaKroMerpr4rr;
27, Maruurual uefirpouorpa$ral;
28. BosaeftcrBr{e uauoo6rexroB Ha )KaBbre opfaHrr3Mbr:

29. Toncrz-rHocrb HaHoMarepr4anoB;

30. MonrzroplrHr sosAeftcruufl HaHoMarepuaJroB Ha )rs4Byro 14 He)Kr4Byro npr4poAy;
31' Pesynrrarl'I HayqHoro rpoer(ra 7 pauounofi enponeficr<oft nporpaMMbr 2007-2008 rr no

uauo6esouacHocrrz.

n) Boupocbr K 3aqery rro Arrcu[[Jrr{He:
I . Knaccz@rax auvrtr AucilepcHbrx gr4creM rro arperarHoMy cocrofl lrr4ro;
2. Klaccu$urcarrrx l\r4cnepcHbrx cr4creM ro pa3MepaM;

3. MeroArr MexaHuqecKofo AacrreprrrpoBaHr4r;
4. Mero4u $usuuecxoro Arzcrrepr npoBarrvfl;
5 . MeroArr xr.rMrdqecr(oro Ar4crrepr up oBalufl;
6 . Ilpuuqzn S oprrar,rp o n aHr{.f, M arepr.r aJro B ( c}rr4 sy-BB epx ) ;

7, Crpyxrypa HaHopa3Mepr{brx Marepr{aJroB;

8. Pa:uepurrft e$dlercr;

9 . IrlccleAonautre oJreMeHTHoro cocraBa HaHoMarepuanoB ;

1 0. IrlccneaoB aHue dt a: onoro cocraB a HaHoM areprraJroB ;

I 1, Mero4u I{3)^{eHI'I{ floBepxHocrr{;
1 2. llpr,ru eueHr{.f, H aHoM arepr{ aJroB B np oMbrrrrrr eHHbrx rexn o n o rrrrrx ;

1 3 . llprzruren eFu.r.s HaHoMarepr{aJro B B M eAr4rlr4r{ e;

I 4, llprarvr eu elr r4r H aHoM arepr,r aJr oB B H ayKe ;
I 5 . llprznreHeHar HaHoMarepr4anoB n p o6ororexr{r4 Ke ;

1 6. rlpanreueHr4{ H aHoM arepr4 aJroB B crp orzreJrbHbrx rexH o rror[rrx ;

1 7. Marervrau4gecKo e MoAenr,rp o B ar{r4e B HaHorexHo rro ruqx.
r) Boupocbr AJrrr Kor{TpoJrfl caMocrorrrelrnoft pa6orrr:
1. I{naccr,r$rzrcarlr{fl HaHoo6terron;
2, Onua-recxue xapar(Tep ucrtrKu r-raHocpeA;

3, OyurquouaJrbFrbre r4 KoHcrpyr(qr{oHHbre HaHoMarepr4urbri
4, Mexauusubr pocra rrJrelror( u3 rrapai
5, Oco6eusocrr,r MeroIoB KoHconuAarlar{ HaHoMareprzanoB ;

6 . JIa: epu axuau orrr o4rE S lrKarJtrfl rr oB epxH o arrz ;
7 . Mero4rr soHAonoft TexHoJrorr{ Lr Entr co3AaHrz{ r{aHoMareprzaJroB :

8. Me:roArr r.rsf{eHr{fl cnoficru Har{oMaTcpr4aJroB:



9. Jlasepnat a6wrusrBepAbrx N,{arepr4anoB.

7 . ytIEF HO -MET OAI4qE CIt O E I4 I,IH O O pMArII4 OI{H O E O E E C[ErrIIIII4E IIU C -

rIr4rrJrrrHbr
a) ocnonrrarr Jrnreparypa:
1. Aparetru C.M. Bse,4eHue n Serrarouauodlorouur<y: cbyuaarr,reHraJrbHbre ocr{oBbr r.T ,rra-

3epHble MeroAbI ylpaBr.seMofo noryr{elJ.lrfl.lr Ar4arHocrtrK}r HaHocrpyKTyprzpoBaHHbrx Marepr4anoB :

yue6noe noco6ue IIo HalpaBJreHr{rM rro.4roroBr(u larcwraupvam 200400 (200200) "errrorexgt4Ka,',
200500 "Jlasepual roxHI4Ka I{ rla3apHbre rexHoJroruu",200700 (200600) "@oronura n onrouuQop-
MarHKa" u cneLil4anbHocrtlM 200200 "OrlorexHvrKa" Lr 20020I "Jla-:epuat rexr{r4r(a a Jla3epgbre rex-
Hororrrd" I C. M. Aparcerrn [u ap,] ; uoA o6rq. peA. C. M. Apanenlrta .- Mocxsa : Ilqroc, 2015 ,_
743 c. i ut,ra6r, * 1 erercrporr, orrr. 4rEcr (cD-RoM) (211 M6) ,_ Dr,r6nraorp, B KoHrIe q. _ c. M,
Aparemru, A. o. Ityuepux, B. f. llporcorreB, B. f. pay, A. f. cepreeB - rrpenoAaBargJrr4 Bnfy "-
ISBN 97 8-5 -987 04-812-2. Bn6nuorera Bnfy

2. Crapocruu B,B, MarepI{aJIbI 14 MeroAbr HaHorexuonoruftf3nerrpounndr pocypc] : y.re6-
noe noco6ue / B. B. crapocruu ,-4-e usl. (sn.).-SnercrpoH. rer(croBbre aan. (1 $afir pclf: 434 c,), - M,
: BZHOM. Jla6oparopux suauuit,2015, - (HauorexHorornu),-Cucreu. rpe6oeauur: AdobeRear1e'
K ; orpaH 10", - ISBN
littp ://www.studentlibrary,ru/book/ISBN97859963 260 1 3.htuI

3. Henomzn B'K. KnauroBa.u tpzsura I{ HaHorexuoJrorr4r.{ f3nexrponntdi pecypc]/ Henoluu
B.It.- 3lerrpou.reKcroBbre AaHHbre.- M.: Texsoc$epa, 2013,- I2g c.- pexruu Aocryna:
http ://www. iprbo oksho p.tul I 697 5.- gE C <IpRb o oks ), ro rap orrro

6) louo,rurHTeJrbrrafl Jrureparypa :

1. Aparelxu C.M, MnxpocrpyrTypbl, Halrocrpyr(Typbr rr fu1po1uHaMr4rrecrsze neycroft.ru-
BOcTlI, I4HAyII[poBaHHbIe JIa3epI{bIM I'I3nyr{eHIzeM Ha IIoBepXHOcTI4 TBepAbIX TeJr i Mo}IOrparfu1 I C.
M. Apar<enxu ltr Ap.] ; Bna4urvrupcrrzft rocy4apcrBelrHbrft yHranepcurer (Bnfy) ,-- Bra4rzuup :

Bna4nuupcrcufi rocy4apcrBeHHbrft yuranepcur:er (Bnfy), 2010 .- I44 c. : rrJr,, ra6l, _ Llveercn
sneKrpoHHaflBepcufl.- Eu6nuorp,: c. 133-144.- Ceo6oAunIft 4ocryn B oJrer(rpolrrrbrx LrrrrarrLtrbrx
3arrax 6u6tuorexu AdobeAcrobatReader ,ISBN g7}-5-ggg4-0094-0
<URL:http://e.lib.vlsu.ru/bitstreamlI2345678913067lll0069B,pdF, Eu6luorerca Brfy

2. Eaprr6uu A. A. Eapu6uu, A. A, @usuKo-xr4Mr4r FraHoqacryru,, HalroMareprraJioB rz Halro-
crpyl(ryp f3nercrpouulrfi pecypc] : Yve6.noco6ue I A, A, Faprr6nn, B. A, Eaxrvua,B. Z, Torr4r.rnr.ur,
H' fI. Totrfiuuna, - I(pacuoapcrc : C@Y, 2011.. - 236 c. - ISBN glg-S-il63g-23g6-7.
http : I I znanium. com/catalo g,php?bookinfo:4 4 I 5 43

3' fopoxon B. A. Marepuallt Iz r4x rexHoJrofr{r4. B 2 q.. r{, 1,: Vqe6uzx lB.A,, fopoxon,
H.B. Bengxon, A.f. cxupua4se; llol peg, B.A. fopoxona, - M,: HI4LI I4HopA-M; Mn,: I-Ion, :ua-
uue,2014. - 589 c,:un,;60x90 1116. - (BO; Eaxananpuar). (n) ISBN g7g-5-f6-009531-8.500 ox:.
http : I I znanium. com/catalo g.php ?bookinfo:4 46097

4. fopoxon B. A, Marepnalrr Lr Lrx rexHoJrorr4u. B 2.t. H. 2: Yqe6Hrax / B.A. fopoxon ra

Ap; fIoA pea. B.A. fopoxona. - M,: FII4I-{ I4HOPA-M; Mn.: Hoe.:uauue,2014. - 533 c,: r,rrr,; 60x90
1116. - (Bncruee o6pasonauue; Baxalanprzar). (uepenner) ISBN 978-5-16-009532-5. 500 rr<:r.
Itttp : I I znani um. c o m/c atal o g, p hp ? b o o ki nfo : 4 4 6 0 9 8

n) uporpauMrroe odecneqeur.re u llrneprrer-pecypcbr
1. HasorexuoJrorr4rrec*r{r.i uoprar: http://www.nangnewsngt.ru
2.Harrorexno[oruIqecKoecoo6qectnoIlanouetp:@

978-5+9963-2601^3 .



3. Caftr ronauauzu <H'I-M[T>: http_./.IUUgnlmfifU

4. Pocczficxoe o6ulecreo cl(aHlrpyrolleft souAonoft Mr{r(pocKorrvyr u Ha1orexuoror-zit:
httg4www. nanoworld. gre

Pecypcrr AIIfl. rucraHlllreHHoro ocBoeHlls Kypca, pa3MerqeHHbre Ha cafi-tax:
1 . http://www,kodges,ru/nauka/popn aukal18B653 -nanostruktury-i-nanornatprialy,-sintez-

svojstva-i,html;
2, http://www,kodges,ru/nattkalobrazovanie/1 37226-nanotexnologiya-v-ye!ektronike,-

wedenie-v.html;
3 . http ://www,studrned.ru/bulgakov-av-bulgakova-nm-burakov-im-i-dr-sinlJez-

narorazmernyh-materialov-pri-vozdeystvii-moschnyh-potolcov-energii-11a-

veschestvo b33b80d27f8,html:

8. MATEPIIA JIbH O -TEXHTTTIE CK OE OE tr CTIEqEH?IE ltr cuzlJII4FIEI

JlelcurnouHble ayAlrroplall, ognalrl€nurre Aocxoft (4nx rraeua r4nr4 MapKepa), erpalroM Arrrr npo-
eKrlr{oHHbrx cr{creM, rrp o eKTop ou rz uoyr6yxorra.

Ay4urcoprau rnfl. rIpoBeAeHLix 3auxtufi., oqrau{duuue coBpeMeHHbrMur nepcoHaflbubrh{rz r(oM-
rIbIorepaMI'I, o6leAIaudHrIbIMI,I B JIoKanbHyIo Bbrqr4crr4TeJrbHyro eerb lr yr(oMnJreKToBa,rrFrbrMr4 neo6-
xorIzMbIM cI4creMHbIM I{ npI{KJIaAHbIM rlporpaMMHbrM o6ecne.reuueM, ayAuropl4a Bbrrl4crir4TeJrr,Hofo
IIeHTpa.



Pa6oqag nporpalvlMa Al,IcqunrtlrHbr cocraBJreHa B coorBercrBr4r4 c rpe6osaurasMu @fOC IIO
no HarrpaBJreuuto 02. MEI{TAJIbII I(A U l4rf XHOIJOfIIH

Pa6ouyro rporpaMMy cocraBr.rJra .qoueHr KaO, oallM X\,{epHuqnar E.B,
(ol4o, no4nucr)

(npeAcranutem

,rrl ru, QI4O,

flporp arunra paccMorp e*a Lr o4o 6pena Ha 3 aceAaHrza radt e4prr

pa6o:ro4areln)
//

3anelyrcrquft xa0eapofi

(OI4O, noAnncr)

Aparerrn C.M.

Pa6o,nfl. rrporpaMMa paccMorpeua u oAo6peHa Ha gacenaLrr4u y.re6uo-lteroluqecrcoit t<orauccuvt

HarrpaBIreHr{fl 3,02 hLIAflU II IZHIDO C TEXH

flpororcon J\b or

llpelce.uareJrb KoMrdccrzt,r

fola

(oao, roauucl)

JII4C T IIEPEYTB EP )KNEHI4'I
PAE OrrErr rrp o f pAMMbr Atr crlr{frJrr4r-rbl

Aparcennn C.M,

Pa6oqan nporpaMMa o4o6peHa ua qe6urdt roa

flpororor 3acenanufl. rcaQegpu J\i: or

3ane4yroquft r<a$e4pofi

Pa6oqa.s rporpaMMa o4o6peua ua

flporoxor 3acellaHlrfl xacpe4psr Ns

3ane4yrorqufi ratpe4pofi

Pa6oqax rporpaMMa o4o6peua ua

Ilpororol 3acenaHufl. rcatp e4prr Jllb

tl ,M,

yue6uufi ro4

/ {Arona

cq.

/?,

/

Peuenseu:r

3aee4yrcrqufi xa$e4pofi



Pa6o.ras nporpaMMa o4o6peua u

flpororor 3aceAaHufl xaSeapu llo
3ane4yroquft rca(f e4poft

Pa6o\as nporpaMMa o4o6peua Ha

flpororor 3acep:aHufl. r<a$ e4plr J\b

3ane4yrorqrafi ra$ e4pofi

Pa6o.laq rporpaMMa ogo6peua ua
flporoxor 3aceranufl xa$e4prr J\&

3ane4yroqufi rca$eapofi

Hbrrr roA

a


