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1. IIEJII, OCBOIi,HI,IA AI4CIIIITIJIIIHI,I
I-{enrro ocBoeHr{fl Arrcqr{rJrr4Hbr (OcHOBbr HaHorexHonou4ft)rrBrlrlerctlrtlnJltllorqtl o3HaI(o\4JIe-

Hrrtt c lroseiluul,rr{ Aocrl{}r(enuflMr4 H r{anpaBIrenzrtrMr4 pa3BI4lvfl B coBperr4eltt'tofr ntex<Allc{firrrFlap-

Hoil o6lacrrr [par(Tr4r{eclc4x HayrrFrbrx sHaHrrii - HaHorexr{oJrorurx. Cr1,4eurr't ilocre rpocJ]ylrll4rta-

Hrrr Kypca Aonlrubr cBo6oAHo oprzelrrr4poBiurbcr B ocr{oBr{blx HarlpaBneHlltx pit3Blrlzt HaHorexllo-

norufi; [oHr4Marb cyrr ecpcfel(ToB, orrpeAenrm[Iux oco6rre cfusutco-xuMl4llecl(I4(J csoitcrna FIaHoi\4a-

TepL{anOB; 3HaT}, OCHOBHbIe TeXHOJIOfnqeCI04e npOqeCCbI, ITonOnb3yeMLIe npu [OIyaIeHI{H I{aHON4aTe-

pr{aJroB; r4Merb [peAcraBJ]eHr4r o Bo3Mo)r(Hoclrrx coBpeMeugofi npu6opuo-MerpoJloru.rect<oit 6mrr

Anrr r4ccneAoBaHrrrr MaTepHarToB c HaHoMeTpoBbIM npocTpal{cTBeI{HbIM pa3pelileH}leA4

3 aAaqu AIrcqurrJrI{rIbI :

. u3yqeHrre ocHoBHbrx Br.rAoB u csoficrs uanoo6r'ercroB, HaHoMalepr,taJroni, npu6opon ra

ycrpoficre Ha rrx ocrroBe, Tr{rroBEIe rexHo,Irolr4lrecKrre rrpol1eccbl I{x rronyleFlajl, lJ]eMelnrHyro 6azy, a

TaroKe rr.rnoBoe o6opylonar:rze, Br(Jrroqarr rexHI4I(y r4ccneAoBanlrq Har{oo6rerclon;

o $yH4aMeHTaJrbHbre ocHoBr,r [l]oueccoB crrHTe3a, analrv3a ra cfyr-IttquoHl{poFaHIt.f, Marep.a-

aJIoB LI KoMrIoHeI-IToB IraHo- 14 Ml4r(pocucrr)rr,trofi T9xHITKLI.

o flpuveHellueHaHoMarepl{aJloB,

2, MECTO AT4CIIU[Jrr{HbI B C'rPvKTvPB OfIOfI BO

.{ucqzuuHa "OcHosbr r-raHorexuoloruii" orHocl4Tc.s r{ Arrcrlr4rrnnHaM rlo nsl6opy napnarunuott

'racrr4 O|IO|I, r{uraerc.q e 4 cer\aecrpe u 6azupyercr r-ra paHee rroJrylreHHr]x :,}FIaHu flx cryAeHroB,

uprzo6pereHHbrx B r(ypcax o6rqefi cfusurz. Or+ uanpaeJreH Ha o3r-rar(oMrrer{rre pa:}n{epnr;rx ecpcfexrol} 14

cnoitcrs nauoo6rexroB, MeroAoB rrx [oryqeHfiq, npno6pereHrrro HaBbrr(oB pa6clrrr 0 ygraHoBr(an,rI4

no flonyqeHprro v ilualnocrr4l(I{ HaHoMarepr4zuroB, ua o6uee pacuuper{r4e Kol\4reler{q?Ir4 cryAeHToI} 1l

o6 rracru HaHorexHororufi .

3HaHnr, rronyqeHHble B paMl(ax u3yarenr4s. AaHuoft AlrcquttJn4lrr,r, Mofy'f 6rrrr nprzrvreHelrbr l,Jrrr

Hanlrealrvs. nrrnycruofi xnarn(runaquosuoft pa6orrr 14 Atrc;r\vn.rrr4H rrpgAnoJra.raroilIux r.r3yLrelu4e

HaHorexHororuft.

3. I{OMIIE'TEHLIr{I4 OEyTIAIOIUEI'O CA, O OPMI4PyEMbItr B I'II:}yJIbTATE
ocBoEr{rtfl L\r4ct\r4rrJrr4H[,r(1\,roAvJItI)
R neqrrnrrqr ,-e ocBoenutr A:zclg:rlrJrnHbr o6yuarcrquftcr 4olixeH oBJraAerb crreltyrcrurnr\4ri r(ox{-

IreTeHqu.rrMr4:

cnoco6nocrbro BbIrBJrrrL ecrecrBeFrHorrayqHyro ayulHocrr npo6rreM., Bo:lHrTr(arcuux B xo4e

upocleccnoualrsofi AesrenbHocrr{, rrprrB.rreKarb Anf, rrx peureFrr{s dtusuxo-uareNLarr4lreerufi annaprar

(orrK-3);
roToBHocTrrro r( MoTgMaTr.rqecKoM'y' MoAenl,rpoBaHrrro IlpoqeccoB 14 o61,err:ron upu6opocTpoe-

HLrtr 14 r4x rrccreloBaHrrro Ha 6ase cral{.uaprl{rirx rraKeroB aBToMarrr3r{poBaHuoro [poor(Tr.rpoBaHr4tr 14

c aM o cro rrreJrb H o p a:p a6 oraHr{r,rx rrp o rp aMMubrx rrp o.qyrcron (lIK-2) ;

cnoco6uocrllo K rrpoBeAeHr.rrc r{3MepeHwfi. u uccleAoBaHl4tr pa3rr4qn.brx o6rergrcrn rro 3allaH-

uoit rr,rero4rane (lIIt- 3 ) ;

cnoco6uocrbro r( aFraJIH3y, pacuely, lpoel(TrrpoBaH]rro r4 I(oHcrpyr4poBaFl alo B coorBerc't:Br.n4

c rexHI{r{ecKI4M saAaHIreM TI4TIoBrIX cr4creM, npr.r6opon, Aetarefi I4 y3rloB Ha o}ieMo'rlexHr4rrecKoN[ r4

3rIeMeHrHoM ypoBHrx (lIK-5).
B pesym,r:are ocBoeIJHt AlrcqunrtllHu o6yuardulnficl 4olxreH AeMolrcrpr.ipoBapb cJreA)/ronlue

pe3ynbrarbr o6pasonaunr :



3 n arr, : cf us uro -v areM arr.rqecK uit annap ar
Yuerr,: al{anlr3l{poBarb, paccqnTr,IBarb, npoel(TrlpoBarb r.,r Kolrcrpyrzponar n cpo.rBercrBl4lrr c

Texl{uqecKl4\{ 3aAaHI4ea4 TIITIOBbIX cl4greM, npu6opon, 4eraleii r4 y3JroR r,ra cxex4oTgxHriqear(oN4 T4

sJIeMeHrHor4 ypoBHqx; pa3Jrl{rlarb pa3MepHbre srpcfercrrr (1,2,3D) n oco6r,rx npo.uenegulx cpu:r,rrro-
xl4\{I'Iqeclfl{x csofrcrs Hal{oMarepl4anoB; npoBeII4Tb r43MepeHl4rr 14 r4ccneAoBttuuNpaznyarrr-rrrx o6T,e,K-

ToB IIo saAauuofi MeroAIrI(e; BbItBJIrrh ecrecrBeHHoHayqHyrc cyulrocrb npodJTernr.

Bla4ern: cnoco6Hocrllo K rIpoBeAeHIrIo r43MepeHuii u ucctts1oBaLrvfl ptnnlrlrflbrx odT,ercron

rlo 3aAaHHoft lrero4Iztce; cnoco6Hocrbro K aHaJrr43y, pacr{gr)/, npoercr4poBar{rtrc u KoHcrpyr.{poBaHfiro
B coorBercrBlrl{ c rexllllrrecl(LIM 3aAaHr4etr4 TrdrroBblx crrcreM, upu6opon,4eriureii 14 y3JroB Ha cxetvr(l-
TEXI{I4I{ECKOM I,I 3JIEMEHTHOM YOOBII'.

4, CTpynTypA It coItrp?KAHI,IE AI{C[II4rrJII4I{bI
O6rqag rpyAoeMKocrb Al4cul4trrruHr,r cocraBr.ser: 2 sa.{erubre eAr4lrrrubt, "12 qaoa.
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Pa:Ae.r 1. Itnaccncf vnar];r4tr HaHoo6T,eKToB r.r r4x xapar(TepHbre oco6eHHocrr.r:
MeTpr4r{ecKafl , 3Jler(TpoHHar cTpyr(Typbr,

1 . Itnaccrzcf vKarr4tr Frano o 6beKroB,
1. 1, Klaccu$nrcaqu.a no arpefarHoMy cocuosHr,rro,

1 .2. I{taccurf urcarlu-r no pa3MepaM.

1.3, Knaccrz$uxaqran ro MepHocrr4,

2. Xapaxr epubre oco 6eguo crn narro o66eKlroB.

2.LKpucr asrrurrecKan crpyr(ryp a.

2 .2.3 rcxrpo HHarr crpyr(ryp a.

I(pucTanII4r:tecI(atI, reo.-



2. Pa:rtepnble 3aBI4cLIMocru cpusuno-xr,rN,{r4qecrax cnoftcrB n{arepr4aJroB r r(Jracol.TlrecKol,r r4

I(B ar{ToB o\{ npn6luxterJI4rIX,

2. Pasvepuufi eQcfercr,

2.7 . VlsNrerteHrz e cf a: o n of o p aBHo B eeutr B rraH o cr.rcreM ax,

2,2 .P asxrepHafl . 3 aBueLrM o grb r eM rr ep aryp r,r rr Jr aB Jr e H r{lt M arep rr a Jr o B .

2. 3 . llonepxHocruar oHepfr4rr,

2.4, fltmna cno6o4uoro npo6era erreKrpoHol.

PasAer 2. Vlcropun pa3Br4Trrr HaHoHayKr{ r4 HaFrorexrroJrorr{u,

L Wcr opux p a3 B I4Tr4,{ H aH o H ayror rr Fr an orexH O Jr orr.r 14.

1, 1 . {penHue ur,rBrrJrr.rs a\w v r{aHorexHoJrorrrr4.

1 .2, Puuapl, Oefinlrau r4 HaHoMr.ip,

1.3. Conperr.reHHoe cocro.rrulre uaHoHayKr.r u ilpncy)r(Aeuue Ho6eJreBcro4x upelrrail
P a:Ae,n 3. Texuolof HI4 rtorytleHlrtl HaHoMarepIraJIoB.

1.Ooprr,trapoBaHue Marepr,ranoB rlo MexaHr,r3My (cHrr3y-uBepx),

L MexaHu:rra cpopvupoBaHr.rr (cHrr3y-BBepx).

1.1 , I(IauerurreeKoe ypaBHeHr4rr o6pa:onaur,u uonofr clra^:r,r,

t .2.Bult t 3apoAE rrreo6pasoeanux,

1,3, Pocr' 3apoAbrrrreft Hosofi tpa:r,r.

2. @oprraupoBar{ne MareplranoB rro MexaHrr3My <cnepxyTnHrr3).
2.1. Oco6eHHocrr4 rr3MeJrr,areHrcrr MarepuanoB.

2 .2, Wtrt eucvBuatr rrJracrrrqecxax 4ecf opMall ar.
PasAeil 4. MeroArr MexaHur{ecKofo Ar.rclgpfapoBaHr4rr nonyrreHr4r r{arro\,rarept4ruloB.

1 . Mero4u MexaHr4r{ecr(oro AI4c[e prupoB a]ra[,
1, 1 . llonyueHrze r{arroM areprraJroB Mexarrz qeol(r4M L{3MeJIr,rreHLIeM.

1 . 2. MeroaF,r rzHTer{cuBHofi unacruqecKor'r 4e $ oprrrauzn.

1.3. Meroabr MexanrrqecKr4x BosAeficrBllfr pa:mzunrx cpen,

2 . MeroAnr rf uszuecro f o Ar4 crreprnp o B ar{rTrr.

2, MeroArr c! n:uuecroro Ar.rcleprrdpoB aHnrr.

) 1 Tlnnrzucsr"p uar..*,r oM aTepr4aJroB pac[brn eH]4e\{ p acnnaBoB.

2 .2 . Mer o abr r4 c rr ap e H r.rrr - r( o H A e H c ar\r4u,

2.3 . Baxyyrra-cy6rrul,raquonFrar rexHorofu.fl .

2,4. Mero nbrrrp gBparqeHrlfi nrnepAoMcoarorHlrrz.

3 . MeroArr xrrMrrqecKoro rtonyqeHrd{ HaHoMarepr4anoB.

3 . 1, llonyveHr4e r{aHoMarepnanoB xr4Mr4rrecKrz M npeBparqeHr4eM.

3,2, 3nerrpoxrrMlrrrecKr{e MeroAbr.

3. 3, Mero4br, coqerarorlrTe xnMarrecKr4e lr $u:nueerere rrpeBparrleHr4r.

4. Ezororrzqecl<r4eMeroAbrlonyqeHrr.rrMarepl4arroB,

Pasqe;n 4.MeroArr Ar4arHocrr.rrcu u cnoiicrBa. r{aHoMarepr4arroB.

1 . Onp e4ener{r4e Ar4cnep cHocrr.r MareprrarroB,

2. MeroAsr olpe4eneHr{r 3JreN{enrFroro cocraBa

3, Mero4sr aHurtsa $a:onoro cocraBa

4. N4eroarruccrreAoBaHrzrrroBepxHocrrrMa reprTanoB

Zcryccrneuuoeuauo rf opuo o6pa: oB aur4e : [yqr(oBbre r4 3 oHAoBbre MeroAr,r

1 . MonerynrrpHo-nyqeBar srrr4Tar(cnfl.

2. Mero4rr souAonofi TexHorrorrrr{,

3 . flyuxon a.sHaHorr.rrorpa$ ul.

uo clpasnrce

rurrolparpnu



Pa:4er S.llpuueueHrdir HaHocrpyr(r)/p B npor43BoAcrBe r{ Hayr(e
1, IlpulreueHurr Hauoo6beKroe B rrpoMbnrrJreHHr,rx rexHo.rrorr4rx,
2. flpuir,reHeHul Hauoo6teKToB B MeAn{?ure.

3, llplitreueHr4rr naHoo6r,erron n po6olorexnr.rKe.
4, llpuueHel{r4r r{aHoo6r,ercron B crponTeJrr;Hbrx rexHoJrofr4rlx.
5, Marevrau4qgcl(oeMoAerlupoBaHHer.rHaHorexHoJrofr4r,r.

5. OEPA3OBATEJIbFII,IE TEXHOJIO|I4I4

' JIeKUHoHHo-ceMLIHapcKatI cl4creua o6yveuust (tpaguqrroHur,re Jror({lrorIHbIe u rrpaKrr{rre-
cxue zanntnn);

r case-study (nonyuelll4e Ha npaKTl4rtecl(rrx 3aHrrrr.rx yue6urrx Kefioos 0 locTar{oBxofr sa,r(ar-

vI'r u rry6oroi'i npopa6orr<oii npo6rer,trr pa:pa6orxn r4 peanrl3auua rpe6yenn ofr; utuu,yaqLaouuofi ruo-
lenu)l

o MacrelJ-Israccbl (4enroucrpar\vtr Het rlpaKTuqecr(r4x 3aHtrlrrx [pr4x,reHeuul ullue11,toB, -tiJX-

Hororuft, MeroAoB IrMIzraIIIroHIlofo MoAe)nupoBaHus r{a r(oHr(perHbx 3aAarrax (rcefica!);
o rIpIrMeHeHI4e MyrlbrLrMe!']14 rexHcrrlorllfi (npone4eHl4e rler(Ur4onr-r6rx z ceI,Ir.rHapcKrzx 34i rrr-

rufr c npI4MeI{eHI'{eM KoMrlblorepHbx npe:reHTarlnit v. gev.or{crpallrroHHbrx ponnr(gB c loMorrlblo
upoeKropa uru 3BM);

' TexHoJlornfl pa3BrlTLrtr Kpnru-uecKoro Mr,ruureHlT.s (npnnulae cry/IerHTa\4. FI6.BbrI{oB r(pn,tg-
'IecKoft orreHr(r4 paspa6oranHbrX rrMr4 r4Mr4.TarlrroHnlrx rro4erefi ) ;

t uu0opltaIIIroHIlo-KoMMyHIrKaIIuorrHble rexr-roJrofrrr4 (npuueuenuer uu(loplraunosrrbrx
TexlloJlornfr nJ,tst r{oHHTopI4Hla rexyrqefi ycreBaeMocrr.i cryAeHToB r.r KoHTporrrr:uauuii);

6. O IIEI{O qHbIE CPEACTB A [\N'];'TEKYIIIEf O KOIITP O JI'I VCII EBAIIMO CT'I4,
lPoMElItyrotIFIorZ arrEcrA-III4Ir [Io IrrofAM ocBotrI-II4,rI lIIzlcnII4[JIr4-
H bI II YLIEE FI O -ME T OAI4LIE CK O E O E tr CIIETIEI-II4E CAM O C:T O'IT IT JIb I{ O i4
PAEOTbI CTYNEI{TOB

a) Bonpocnr peftrnnr-r{oHTpoJrrr :

Bo,r-rpocl,l perYrr4nr-Korlrporrfl .NI :

1' B qelr Bu nu4ure rnaBH){o [pITLrrrHy BbrAerer{rTrr }raHorexHororui.i on ,4py-
IITX orpacJreft uaynn ra rexnoloruit:

a) lEcnolrs oBarrttfl. xpaftrle MaJrbrx pa3NrepoB;

6) noop4uuajrbHoe r,r3MeHenr4g ceofirl:rn Marepr4anoB, r.ITo o6ycnanruurar:lt.pea,Tr,r3ye_
Mocrr, nelzuefiuux r4 yHLiKanbHErx erf cperiron;

n) nponaraHAa B CMI4
2, Hasoeure I{3BecrHbIe Balr cpopvrbr Ha}rocrpynrypr{poBaHHbrx MarerpuaroB:
3' llpune4ure rplzMep AIrcrepcHbIX cpeA, B Koropbrx Ar{c[epcHi]sr rlasa Haxo-

Ar4TCtr B TBepAOM COCTOrrHrzr.r, acpeAa _ B ]r(aAKOM:

4 . ilailn e orpeAeneHue pa3MepHor,ly s c| cp ercry. llpun e4rrre lpr{\{ep6r
5' B'leu 3al(JIloqaercq rrpuHllurr t|loprr,rrapoBarrr4tr Frar{oMarepaaJ]or-i

HPI3MY (CBEPXY-BHIAS), I(AKITMI4 METOAAMI4 ]VIO}ITHO 3TO OCYIIIECTEHTI,?

6. Flagoezre Mero,qr,IonpeAeneHrrrpa3MepoBHar{oMareprraJror}

tlo \{e)xa-



R gn troct'r Dciirl.r lrr-KoHrporrr J.{}2 :

1 . flaftte onpeAsneHrre repMr.rH)/ ((HaHoqacrr.r{a>:

2. Ornecure Hauorpy6rcu no pa3MepHocrr{ r( Hy)rGbrM rpynnal,l:
- oAHOMepI{bre;

-AByMepHbre;

-TpexMepHbr9;

-MHOfOMepHLIe;

rr Ar.IclepcHocTr4 r( Hy)rGErM fpyrrrraM:
-HynbMeplrbre;

-oAHOMepHbre;

-AByMepHbre;

-TpexMepHbre.

? TlnrpcrrrraJ. rry','eA-vrre rlplrMep AIrcnepcHbIX cpeA, B Koropblx 4acnepcuax tla:a
ALrTAtr B )r(r4AKoM COCTOTHTTU, A apeIla - B fa3oBoM:

4. flaiarc orpeAeneH]re pa3MepHouy eQcfenry. llpune4rrre rrprrMepbr

5' B 'rei\a 3aKrloqaercfl [pI4FIIInn cloprr,rapoBaHfirr Har-roMarepl{a,Tol] rlo Mexa-
HIr3My (cBepxy-BHI43). Itarair,tra aderoAaMrr Mo)r(Ho gro oc,,'rnecrbrarr?

6.

7.

8.

o

HauorexuoJrorr.rl4 e p o6ororexHr,IKe :

On acuo crr nano o 6rexroB Anrr lrrnsoir rprrpoAbr

Il qlrp o cr,l peiirr.rrlr-norrrpo,ls i\!3 :

1. Hatrocrpylcrypbl LI Hal{orexl{oJrorrrl{: nauorpy6rcr4, oAHoaroMHbIe eJror4,

HAXO

tr4cno ltr,s o e aHLr e I] aH oMareprr an o B B Ap eBHrr x qv BI4Jrrd3 aulztx :

H ag o s ure MeroAbr o np eleneH Lrfl ntlailep cH o crt4 M areprzan o B

KIlallTOBbIe TOrI-
Kr.r, feTepocTpyKTypbr r{ cBepxpelreTKr.r.

2. @usuxo-xrTM[rrecKr.,Ie MeroAbr rorvr{eHr4t nauoo6terron.OcnoLlr,r l\,{orel(vrrrDHo-
lyuen ofr grlr4TaKcrir4.

3. OcuoBnrre r(BaHroBopa3Mepr{bre sfifiercrrr
4. @Hguqecltue ocHoBI'I 3nel(rpoHrtoii utrnpocr(orrulr. Tunbr coBpeMe)r{Hbrx sJrer(Tporrnbrx

Mr4I(pOCKOITOB.

5. Mero.qtt HaHocrpyKTypHoro I,IccrreAoBaur.rf, rcracrepon. Orr:I4rre(lKri.re ocHoBbr Macc --
crreKTpocKorrl4r.r.

6. Aunaparyp a Antr

7. flpuueueune u
HAHOTEXHOJIOII4II.

rrpoBeAeHr.{x 4racf patcqzoHHbrx r4ccneAoBanait uanol,r arepuatroB,

[epcner{rr.rBLr pa3BlrrrIt HaHorexHorrofl{H, 3leueltrtr \{erporrofl.rl4 B

rrpol46rr{rJr(:)FrrJoOrr.r. flpunreptr8. flpuueHeHr4eHaHoMarepr4e[ro.BBorAerrbr{bxorpacJrrrx
MaTepr4 ano B r4 Q yHKTIIZ O HaJrr, FIO e H a3 H arleHr4 e :

6) Temu pe{eparron:
1, Przuap4 Oefiurraas rr HaHoMr4p;

2. Ho6erescxas npoMutno cfuszrce 3a 2010 A. I{. fefina u I(. C. Ilonocelgna;
? fTtrensue rrrq,. BI4III43 aUI|I.d kI HAH OTeXII O IO f I4Ii ;

4. Paspa6orra Po6epra @y:rna (Rober-tFull) us Eepxnu;
5, @aHractu'recKze rrplrMeHelrllrr: FrarroKpy)r(Ka, HaHoJrr.rcpr, nauonvnronui
6. AI-IK- u PHK-nanorexHorrorr4rzl



7 ' Ilpour'runeuHuft cIzI{Te3 Monel(yn JIeKapcrB rz rfapuarcoJrorr{qecr(nx [pclapajroB Lrerr(o

orlpeAeneHnoft rf oprur,r (6uc-neuln4rr) ;

8. IlplErr,teueul{e Hal{orexnororrzfi B r(oMrrbrorepuofi TexHr.rr(e; qenrpaJrrtrrlbro npoqeagopLr;
9. flpulleneuue IlaHorexHorroruft B r(or,{rrbrorepHoit Texrrur(e: nrec,rxne Ar4crs4 (GN4R-

ecpcpexra);

10. fz6xne roFrro{e oKparlbr (ru6xue KonlaKTr,r Ha HaHoyrnepo4e);
1 1. llprzrr,reHeHue HaHorexnororufi B 'rexHr,rKe AnrrrrepeAar{uofpoMFrbx o6r,€uon uryrf opnarlrzu;
1 2, I{e aHroBbre KoM[brorep6r, HaHorexHorrof rlr{ rr HaHorrrra3MoHr4r(a;

1 3. Flauorexrrorofkrrr u po6ororexHrrKa;

14. Hauopo6oru penlnr(aropbr r.r ux co3AaHrre;

1 5 . A:rorrag o - cLr IroB arr IvrI4I(p o cK o rrl4tr ;

I 6. Maruarrro-cr.rJroBarr MI4KDocl(olr4J{:

\7 . Cxawupyrc rua-s g ner(rp o HHar Mr4r( p o oK oilnfl;
I8. Mnrpocr(o.uur 6luuiuero [ors;
1 9. flp o ca eqr4B aro ula.s gneKTp o HH a.f, MrrKp o cK orrrrs.;

2 0' MarroyrJro B o e p ac ceflrrr4e r.r .4ur-r aMr4q e oKo e p ac c errHr4e cB era ;

27. Anwms rpael(Toplrfi uano.Iacrvr\, rvHaMrgecKoe cleropacce xHLre, ceArzrvreHTalluonuruz aH a-
nr43, yJIbTp a3Byr(oBbrg MeTOAbr;

22. P eurreuo4ucf parcqr4oHHbre MeroAbr;

2 3 . Snercrp or{Harr c[eKTp o cK orrLrfl.;

24 . Ko rc6 ar e rrbnafl. Mur(po cr(onr4rr;

25. ONe-cneKTpocKorr4.s;

26, FIeft rpoHna.r 4r.i$p ar(roMerpr{.{ ;

27 . Mar:nurnat Hefi rpouorpadtr.ra;

2 8, B o:aefi crBl{e naHo o6t, erroB Ha )r(I4tsr,re opf a}rrr3Mbr :

29. Torccu.{Hocrr, HaHo\{arelllzaJroB :

30, MouuropuHr nos4eftcrnntl HalloMarepl4anoB Ha )Kr4Byro r.r Fre)rflzBylo r1trrzpoAy;
? 1 D^-.,-- -^-. -J t ' rE3yJrb'r'albr Hayr{Horo IIpoel(ra 7 panrouuoit enponeftcxofi [porpaMMbt 2007 -2A0[J rr no

FIaHOOe30ITacHocTI4.

n) Boupocbr n 3tlqery rro Arrcqu[!'rrrHe:
1, Itnaccucf zx ar]:afl rLrcnepcHr,Ix cucreM no afpefarHoMy coclorHriro ;

2. I{naccuQrzrcarJttr AucnepcHbrx clrcreM rro pa3MepaM;

3 . Mero4u MexaHrIrIeoI(of o Arrcrepfl4porlaHrrr;
4, Mero4r,r cf u: raue cro ro Arr crrep r r4p oBa.HVtr,,

5. MeroArr xrrMrrrrecrcoro A\rclepfupoBzt Frrrfl ;

6. Ilpuuqr.iu cp opurzp on aHr4rr Marepr.r aroB ( cHr43y-BB epx) ;

7, Crpyrcrypa HaHopa3MepHLrx Marcpr{arroB;

8, Pa:vrepHrfi ec]rfterc.r;

9, tr4ccle4on aHr.re 3rreMeHTrroro cocraBa rraHoMarepr{aJroB ;
1 0, Irlccne4oB aHr{e S a: ono ro co craB a HaHo\t arepr4aJro B :

1 1. Merolu rz3yrreHul rroBepxHocrr4;

1 2, llprznreneFrv-s HaHoMareprranoB B np oMbrrrrreHHbrx rexHorofu.sx ;

1 3 . llpzueueHrdrr HaHoMarepr4anoB B MeArr rluHe ;

1 4, llpzl,reneHil;r HaHoa{areprranoB B HayKe ;

I 5, llpnuenerlurr n aHor4areprdanoB n p o 6ororexnr4r(e ;

1 6. llpr.inreuer{I4rr HaHoMarep?raJroB B c'rllo?ITenbHbrx rexHo Jror.ufl x l



I 7, Marelrarr4qecKo e MolleJrrzp oB ar{r4e B r{aHorexHo Jtof rzrrx.

r) B onp ocr,r AJrrr Kotn'poJrrr caM o crorrrelnuori p a6oru :

1 . Itracca(tunarlr4n r{aHoo6r,ercron;

2. Onruqecr u e xap ar(Tep Lre't;uKLr r{ aH o cp eA ;

3. @yHrcqnouaJrbHbre r.i KoHcrpynquoHHbre r{anoMarepr{aJrbr;

4. Mexauu:rubr pocra rrJreHor( u3 napa;
5. Oco6euHocrr4 MeroAoB KoHcorulaqurz HanoMarepr4aJTots;

6 . II as ep n a.an anona o4ri t|l LrKarJrrs. tr oB epxn o crr.r ;

7, MeroAr,r son4onoft TexrloJrorlrv lns, ao3na*Lrfl HaFroMarepuaroB:

8. Mero4u nsy*eHr4tr ceoilcrn Har,roNrareprraJroB ;

9 . Jlasepuar a6rsr\ufl rBepAbrx MarepnarroB.

7, yIIEEFIO-METOAI{TIECKOE [4 tr{FIooPMAIII4oHFIoIt oFECItr]lllqEIII{E lIWt:,-
ur4rrJruHbI
a) ocuonuarr Jrrrreparypa :

1' Apar<euu C.M, Bne4euue n $eltrouaHocporoHr.ixy: $ynAarrrerrraJrr,urrre ocuoBbr v 1a-
3eplfble MeroALI ylpaBnseMofo IIoJIytIeHufl 14 AIIa|HOCTIIKI4 FIaI-IoCTpyI(TypIIpOBaIIIIbIX MaTepr,ranot] :

yve6uoe noco6ue no HarpaBreHu.sM rror:roloBr(u 6arcwranpuam 200400 (2002,00) "(h:rorexnunri",
200500 "Ila:epuat rexlrl4Ka I4 na3epnbre rexHoJroruu",200700 (200600) "@o.loFrarca ia ourorzuQop-
MaruKa" I4 cneuuanbHocrtlM 200200 "OnrorgxnLrKa" v 20020I "Jla:epr{ar rexHr{Ka r4 fa:}epr1Lre rex-
Hororur4" I C.M, Aparcerru lu ap.] ; nol o6u. peA. C. M, AparenflHa.-Mocrta: Jlbroc, 2015 , _
743 c, '. trtt.,ralt, + I tnetc'rpoH. orlr. gncn (CD-ROM) (211 M6) ,- Bra6nuorp, B r(oHue .r. -- C. ll,
Apar<erru, A. o, Ityuepar, B, f, llpor<orrreB, B. f. pay, A. f. cepreeB - rrpeuoAanarb:ru Blfy . --
ISBN 97 8 -5 -987 04-812-2. Eu6ruorena BrfV

2. Crapocruu B.B. Ma'repuanbl Ir Merorbr r{aHorexnonorrzfif3leKrpc,Frrrbrri ppaypc] : y.re6-
noe uoco6ze / B. B. Crapocruu.-4-evsl. (sn,).-3nexrpoH. rer(croBbre 4ar:, (1 cpaii:r pdf: tl34 c), -I/.,
: BI4HOM. Jla6oparopur- zua:nuir,20I5. - (lJauorexuolornu),-Cucrer,r. rpe6ona.uu.q: AclobeReaclr:L
xl ; or(paH 10". - ISBN y;t7g-5;9c163-2601-3.

lrttp ://www. studentlibraly, r'r"r/book/ISBN97 S 5 9 9 63260 13 .htnl
3. Henonuu B.lt. IteanroBatl cpusurca z HallorexHoJrofr4r.r f3ner<rponnrriir pecllpc'l/ Fleao:rr,rn

B.K.- 3lercrpou,reKcroBble AaHI{T,Ie.- M,: TexHocQepa, 2013.- 128 c.--: PelKurra Aocr1z111l,
lrttp ://www. iplbooksho p.rul I 697 5.- 3BC <I.p Rb ooks ), no naporrro

6) 4ono.iuurreJrr,Harr JrHTep aryp a :

1' Apareuu C.M, Muxpocrpyl(Typr,I, Hallocrpynrypbr rr rr4ApoAlrFrar\{alrecKlle neycrorivn-
BocTa' LIHAyIIupoBaHHbIe IIa3epHbIM IT3nyqeHITeM I{a IIoBepXHocTH TBepAhrX re,r : l,roilrorpa|ux I t,),

M. Apaxe:rxu lu ap.] ; Bnalurraupctcufi rocyAap rBeHHsrfi yHrznepcr4rer (I):rf'l/) .-- fhaaul,{},rp :

Bna4unaapcruft rocyAapcrBeHr-rbrfi ynunepczTer (Bnfy),2010 ,- 144 e.: ur,,, ra6l, - Vhtreercn
3JIeKTpoHHafl Bepcufl '- Eu6nraorp,: c. I33-I44.- Cso6oAHnrfi 4ocryn B oJrer(TponFr1lrx Lrr.TTarbLrbrx

3arlax 6u6raorerz AdobeAcrobatReader ISBN 978-5-q984-0094-0
<URL:http://e.lib.vlsu.ru/bitstreanl12345678913067lIl0069B.pdf>, Ba6:rpro,rexa EinfV

2. Faplr6un A' , Iiaprt6zn, A, A. (>u:rzro-xnMnrl HaFror.racrrlu, HaFroruarellrlanoB 14 HaHo-
crpyltryp f3nercrpoHuur.ipecypc] :Vue6.noco6r.ie /A, A, Baptr6nu, B. A, Eaxlurra, B. I4, Tor,rularr,
H. ll, Tonaurzsa. - KpacHo;rpcrc : c@l/, 20\r. - 236 c. - ISBN 1,rzu-, tur* -2396^ L

http : I I znanium, c o m/ c at al o g. p hp ? b o o k i nfo :4 4 1 5 4 3

3' fopoxon B. A. Marepnaltr u vx rexuorrorrzu. B 2.r. LL 1.: Y.redHtrr( i
H,B, Eenmon, A,f. cxupuaAse; l1o4 pe1,. B.A. fopoxona, - M.: III4I_{ I4Hc1rIr,h-M;

[].A.. fopoxoo,
1\,[r-r,: I-lor. srua-



Hr4e,2014, - 589 c,: u"rr.; 60x90 1116. - (BO: Barananpuar), (n) ISBN 978-5-f6-009531-8,500 3rcs,

http : I I znanium. com/catalo g.php?bookinfcr:4 46097

4. fopoxon B. A. I\4arepnanrr rr r4x rexHoJroruu.B2,t.LL2.: Y.re6HnK / Ei.A, l-opoxou r.r

,4P; flolpea, B,A, fopoxona. - M,: FII4II; I4HOPA-\4; \4u,;I-Ios.3rraHrre, 20'14. - 53jl c.: nrr,l 60x90
l116, - (Bnrcuree o6pasonauue: Eaxananpaar), (nepeu.ner) ISBN 978-5-16-0095'12-5, 500 crrs.

http : I I znaniunr. com/catalo g,php?bookinfb:446 0 9 8

n) uporpaMMrroe o6ecneqeuue u llureprrer-pecypcbr

1, IfaHorexuororuqecKr4ft uopreur: http://www.nanonewsnet.r.u

2. HanorexHorofuqecKoe coo6uecreo Ilanor,rerp : h1lpJ@rqEeter-]rlt
3. Cailr rcorr,rnauau <HT-M[T>: l[tpfTwww.ntrnclt,ru
4' Poccuftct<oe o6uecrno cl(aHl4pyroruefi :oHAoeofi \,rur(pocKorruu;, Lr rJ,a1orexuolorrrri:

http : //www.nanoworld. org
Pecypcrt Ans. AVa'IaHIIIroHHofo ocBOenurt Kypca, pa3MerleHr]bre Ha cafirrLx:
1. http://www.kodges.ru/nauka/popnauka/1 88653 -nanostluktury-i-nanonralerialy,-sinte;z-

svoj stva-i.htrnl;
2. http://www.kodges.r'u/nauka/obrazovanielI37226-nanotexnolosiya-v-ydlektronike,-

rrvedenie-v.html;

3 . http://www, studmed.ru/bulgal,rov-av-bulgakova-nm-bulakov-im-i -r1r-sir:lte;z-

nanorazmelnyh-materialov-pli-vozdeystvii-moschn;'h-potokov-errerrgii-r1a-

veschestvo_b3 3 b 8 0d27f8,html;

8. MATE PI4A JIb HO -TEXI{I4LIE CK O]I OEE CIIETIEHIIE AI{ CIII4 tl JII4I{bI

Jlexquouuble ayAI4TopLI[, Oolfau{enurre Aocrcofi (4u r,,rena r4nr4 Mapr(epa), cr<pauoM Anrr I][)o-
eKllrroHHbrx cucreM, rrpoer(Topou u uoyr6yrcou.

AyAriropl4l4 AntI npoBen eH]rztr saHi/ituil;,, ocnarqduHue coBpeMeHurrrMg nE:pconaltubr\4'r r(oh,{-

nblorepaMlr, o6:r,e4uneHHblMrr B Jlol(aJrbllylo BbIrII4crI4TerILFryro cerr, 14 yI(oMrIJI0I(l'oRaFIHtrA4rT t-reo6-
XOAI'IMBIM cI{creMHbIM I4 IrpnuaAIrbIM nporpaMMHrIM o6ecne.reHr4eM, ayAr{Tolll4r.r BblrtucJltrrgJlbr1oro
ueHrpa.
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