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I " TIEJIb OCBOEHr4fl, [I[C\r4frJII4HbI
[elr,ro ocBOeHI4tI AIzcIII4nJ]I4Hrt <OcHoebl HaHorexnoloruft>snlrercflrBJrrrorcrr o3Har(ol.{Jre-

rMtr Q nosefixllaN{I'I Aocrlrr(eHLrflv^Lr I{ HarlpaBJle}rutrMrl pa3BLrrt4tr B coBper\{eHuofi uerrc4lzcIIITuJII{Hap-
tloli o6lacrl4 [paKTI{qecI(I4x HayLItIbIX suauuit - Hauorexr{oJrorr4rrx. Cry4en:rrr rrocJre npocnyur,rBa-
rlrrfl Kypca ,4OJDIGbI cno6offro opl4eHTl{poBarr,c{ B ocHoBHr,rx HanpaBneHII[x pa3Br4Tr.r.s HaHorexr{o-
lorufi; IIoFIIrMarb cyrr s4lcpelffoB, oIIpeAeJItIrcuI4x oco6rre clnsurco-xuMr4r{ecKr4e csoucrpa FrauoMa-
TepI'raJIoB; 3lraTb ocHoBHbre TexHollorl4qecKr,re Ilpoqeccbr, r{crroJ]b3yeMbre rlpu rroryrreHur4 HaHOMare-
puanoB; I'IMorb npeAcraBJleHl{.f, o Bo3Mo)r(Hocr,Ix coBpeMenuofi npu6opuo-MerpoJ]orr4qecroft 6aslr
AIIfl'LrCCneAoBaHU.S Marepl4anoB c HaHOMerpoBbrM npocrpaHcrBeHHbrM pa3perrreHrreM

3aAa.ru AncuurrJruHbr:
t rI3) IeHIze ocHoBHbIX BI4AOB u cnoftcre uauoo6r,ercroB, HaHoMarepr4aJroB, nprz6opon u

yc:rpoficrn Ha I{x ocHoBe, TIzTIoBLIe rexHonoruqecKlle [poqeccbr rdx rronrIenrz.s, grleMerrrHylo 6asy, a
TaKII(e rlrrloBoe o6opy4onaHl{e, BKJIIoqa.rr rexHr4r(y uccJreAoBaHrzrr Har{oo6rercroe;

t dlynaarvreH'raJlbHble ocHoBbI npoqeccoB crzHTe3a, aHaJrtaarz Qynxqr,roHlzpoBaHr4rr xtarepr4-
AJIOB T4 KOMTIOHEHTOB }IAHO- I,I MI4KPOCZCTEUUOfi: TEXHI{KI,I.

o IlpurrreHeHrreHaHoMarepr{aJroB.

2. MECITO AIICqVIJIIIFII,I B CTPyKTypE OIIOII BO
ilualun'nuHa "ocHoebl HaHorexHororvft" orHocr4Tcr tc o6r:arerbHblM Ar4crll4rrnrTHar\4 Bapaa-

rnsHoft qacrn olloil, Hu:raercs s 4 ceN4ecrpe u 6asupyercs Ha paHee lonyrreHHbrx 3HaFrr4rrx cry-
AeHroB, npuo6pereHHbx B Kypcax o6r{eft rpu:ruxu, Ou uanpaureH r{a o3Har(oMJTer{ae pa3MepH6rx
e$$ercron u ceofictn nauoo6rerroB, MeroAoB r.rx noJrr{eHr{rr, npuo6pereHrrro HaB6rr(oB pa6oru c
ycraHOBI(aMu IIo nonyrleHulo Ir Al4arHocrlrKrl HaHoMareprraJloB, na o6rqee pacuapeHr4e I(oMrrerell-
ur4r4 cryAeHros s o6racrr4 Har{orexHoloruft.

3uaual, [onyr{eHrrbre B paMKax rz3yqeHr.rt .4aunorZ Ar{cquflJrr{}rbr,
HAIUCAHMIT nunycxuoft xna-uadtaxaquouuoft pa6oru rz Arzcrlr4nJrr4H
HaHorexHoloruft.

3' KOMTTIETEHIII4I4 OEYTIAIOIIIE| OI Cfl , OOFMI,IPYEMrIE B PE3yJIrTATE,
O CB rO EHIlfl, ill4CJildrrJlprH br (M oAyJrrr)
B pe:ynilare ocBoeFILrrI A\rc';trrilJII4HbI o6yuarcqzftcr 4onrrer{ oBJraAerb cJreAyroru}iMr4 r(oM-

rleTeHrlr,I.flMr{:

roToBHocrl tc paspa6orKe MoAeJII4pyIolII4x aJrropr4'r'MoB r4 peaJrr4sar\uu vx ua 6ase r3hrr(oB r.I

rrar(eroB lprdruaAHbt x nporp aMM MoAenr4poB aHu s (lIIt_ 3 ).
3 rr arr, : cp uszxo -uareM arr4r{e cru ft ann ap a:r.

vuers: aHaJl\r3r4poBarb, paccql4T'IBarb, npoer(Tr4poBarb 14 r(oHcrpyr4poBar B coorBercrBpr4 c
TexHurrecl(vrM 3arallvreM TITTIOBbIX clzcreM, npu6opon, Aeraleft H y3JroB Ha cxeMorexHl4rrecKoM 14

3JleMeHrHoM ypoBllflx; piBnlzr{arb pa3MepHlre s$cpenr:';- (I,2,3D) e oco6bx [porrBneH]rrrx cfraszxo-
xI4MI4qecICI4x cnoficrs rlaHoMarepl'IaJloB; rlpoBeAr{Tb H3MepeHrr.fl rr I4ccJIeAoB aHVtI pa3nwrHbrx o6rer-
ToB IIo saAaHHofi MeroAHKe; BbnrBJrrrrb ecrecrBerrHoHayr{Hyro cyrrlHocrb npo6nelr.

B.naAeTn: cuoco6uocrblo K npoBeneHlrlo r.r3MepeHuit u ucctteAoBaHrzs pa3rr4lrHblx o6lercroB
rlo 3aAaHl{ofi rraeroArzr<e; cuoco6nocrblo I( aHaJIIz3y, pacu€ry, [poer(Tr.rpoBaHr4ro r4 KoHcrpyr4poBar{uro
B coor.BercrBl'Il4 c rexH[{qecKuM gana]F'ueM TrrloBbIX cplcreM, npu6opon, Ae:ralefi u y3JroB Ha cxeMo-
TexFrr4qecKoM 14 SJIeMeHTHOM ypoBFr{.

MOfyT ObITb tIpI4MeI{eHr,r AJrt
IlpeAnolararcqr4x r43yrreHr4e



4. CTpyKTypA r4 coAEplI{AHr4rr AHCrIrrlJrrrHbI
OqT* TpyAoeMKocrb ELrcrrrrrJrpll{bl cocranJlf,er: 2 saqernrre eAr{rrr4ur,r, 72 uaca,

c OAEPXTAHT4E Arr crll4[Jrr4Hbr
JrEr(rlr4rd

Pa:Ae"r 1. Krraccra$uKev\r4fl' uauoo6r,erloB I{ Izx xapaKTepHbre oco6eHuocrr{: Kpr4craJrJprqec1arr. reo-
MeTpr,rqecKar, sJreKTp oHHatr cTpyr(Typbr.

1 . Krraccz cf uKarJufl, HaHoo 6teKros.
1 . 1 . Knacca{rzxarlrza rro arperarHoMy cocrorrHr{ ro.

I.2. I{naccu$uraqza ro pa3MepaM.

1,3. Knacca@raxaqral rro MepHocrr4.

2. Xapar<reprrr,re o co6enno crr4 Hauo o6rexroe,
2, 1 . Kpucranruqecr(a.f, crpyKrypa.
2.2,3 rcx'rpoHHas crpyr(rypa.

2. Pa:r'republe saBI'IcI4Mocru {usnKo-xr4MHqecrux cnoficrB MareprzanoB B KJraccr4rregr(oM H
KBaHToB oM npu6nulceHr4.fix.

2, Pa:lrepurd ec!{rercr.

2, L WsNreueuae Q as on oro paBHoBecr4.f, B HaHo crz creMax.
2.2'PnwepHatr 3aBuatrl\,rocrb reMrreparypbr rrJraB.rreHr.r.r Marepr,raJroB,
2, 3. llonepxHocrHar eHeprr4fl .

2,4. flttuna cno6o4uoro npo6era srrer(TpoHoB,

P asA e.o 2 " VIw opux p a3Bur,rfl HaH o H ayKH r{ H aH orexH o Jr o f ua.
7 . VIcr opu x p a3Burlr fl H aH o r{ ayKr{ rz H ar{ o r exH o Jr o rr4 r.r.

1,1. [penuu e rJtrBurr]43ar\lru rr HanorexHo rroruv,
1.2. Puuapp, d)efinrvran rr HaHoMrrp,

1 '3 ' Conperrlel{Hoe cocrofHlle HaHoHayKrz r.r npv cy)KAeuue lfodeJreBcKr4x upeirrrait uo Srzsrzre.
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P agAe,rr 3. Texuonofaa rro JryqeHrrr HalroMarepuaroB.

l.oopuzpoBaHr4e Marepr4aJroB 
''o 

MexaHr43My (cHr43y-BBepx)).

1. Mexanrasn,r rpoplrrapoBar{urr (cHr{3y-BBepx).

1,1. IftanerprqecKoe ypaBHeHar o6pasorauu.s Hoeofi cf aslr.
l .2,Bulst 3 apoAbrxleo 6pa:onauux.
1.3, Pocr 3ilpoAbrrrefi Hosofi dlastr,
2. OopnrupoBaHrrg Marepr.raJroB rro Mexaur,r3My (cBepxyTnuus>,

2, 1, Oco6enrHocrlr r{3MeJrbr{eHl{s Marepr.riuroB,

2,2. VIut eucLrBHafl. rrJracrr4qe cxas le cb opM arlu j[.

PasAer 4. Merolrr MexaHl4rrecKofo AucrreprrrpoBaHlrq [oJrr{eHI4.[ r]aHoMarepr{aJroB.
1 . Merogu MexaHr4qecKof o Ar4cneprr4poB aFrHtr.

1 . 1 . llonyuel{rde u aHoMarepr,ranoB MexaHur{e crerM r43 MeJrbrreHu eM,
1 . 2. Meloabr r4nrer{cunnofi unacruqecrcoft .ue$ opuaqau,
1 . 3. Meroabr Mexaur4trecrs4x nos4eft c:rnrzri pa:lnuurx cpeA,

2. Mr:ro4rr $ u: v uecroro Ar.rcrepr up oBalrrl.
2,. Mero4rr dl u: nuecxoro Ar.rcn eprr4p o B aHrzrr,

2, 1, llolyuerJr.re H aH oM arepr{an o B p aclbrJreHrzea,r p acrrJraB oB,
2,2. Mer o lbr rr cn ap eHr.rrr-Ko HAeH car\uu,

2, 3 . B arvylt- cy6nuuaqr4oHHa.s rexHorou4.f, .

2.4 " Mero lbrnpeBpaqeuvftn:rnepAoMcocro.[Hr4rr,
3, Meroltr xrrMr4secKo f o [oflyrreHr4t HanoMarepr4 aJro B,

3 . 1 . lI o ny.reHr.re r{aFroM areplraJro B xrzMurre cKuM rrp eBp arqeHr4 eM.
3.2, SnercrpoxuMrzqecKne MeroAbr,

3. 3. Meroabr, coqerarorlue xlrMuqecKr.re u $nsuuecrsze npeBparueHr{{.
4. EuolornqecKr4eMeroAbrlonyqeHr,rrrMareprzaJroB.

PasAer 4l.Mero4rr Ar{arHocrr{ tcw u cnoftcrBa Ha}roMareprzaJroB.

1 . Outrl elenetnr.re Alrcrrep cHo crrz M arepr,r ano B.

2, Me:roArt o[pe.qeJ]eHurr oJreMeHTHoro cocraBa
3. MeroArr anurrr3a rla:onoro cocraBa
4. Mero4ur.rccJreAoBaHr{rrnoBepxHocrr4MareprraJroB

Zcryrlcrneuuoenauoc[opuoo6pasoBaHrre: ryqKoBbre r4 3oHAoBbre Merorbr rarorpadruu,
1, Monercynrrp H o -nyqe B as. orrr4T aKcntr.

2. Mero4u sonAoeoft TexHoJrofr4r4.

3 . flyuronaxr{aHorrurolp aSux.
PasAefl S.flpnueneHr4r HaHocrpyKTyp B rrporrsBoAcrBe r,r Hayr(e
1, llpunreueHrl.fl HaFroo6rercron B rrpoMr,ruJreHHbrx rexHorrorr.rrx.
2. Ilpuueueuufl. ualoo6bercroB B Menr4rlr4He.

3. llpurraeueHr4.fl HaHoo6reKros e po6ororexHr4Ke.
4. llprzrueueHr.rr HaHoo6reKroe B crporrreJrbHbrx rexHoJrorr.rflx.
5. MarenrarulrecKoeMoAeJr[poBaHr4er4HaHorexHorrorr.Ir4,

5. OEPA3OBATEJIbHbIE TEXHOJIOT'I4I4
t JIeKI{I'IoHHo-ceMI{HapcKaJI clzcrevra oOy'reurzx (rpa4uul{orrHbre Jrergrrro}rHbre r4 rrpar(Tr{qe-

crcue saHlrrar);



o case-study (loly'reHl'Ie Ha rtpalcrl4rrecKlzx 3ar-rrrrI4lx yue6urrx rceftcoe c t1ocrar-roBrcofi sar/ta-

'ru u uy6onofi npopa6orrcoft npo6nevrr pa:pa6orrcu u pezurr43auaa rpe6yevrofr urr,rurarluouuorl vro-
leru);

o MilcroP-KJlaccbl (Aeuoucrpa\utr Ha IIpaKTIrqecIg4x 3aHrrrr,I[x npr4MeHeural upneMoB, Tex-
ItoltoLufi, MeToAoB I'TMIITaIII{oHIlofo Mo.4e IInpoBaHLIfl.Ha I(oHKpeTHbIX 3aAaLIax (nefiCax);

t [pIrMeHeFIIre MyJlbrvrMe4ua rexHoJlofiafi (npone4eHue rleKurroH]rr,x u ceMr4r{apc1l,rx 3aHr-
turt c [pI4MeHeHI4eM I(oMflblorepHbrx npe3eHTauuft u AeuoHcrparlrzoHHbrx ponr4r(oB c rro]\,roubro
Irpoerropa u.ma 3BM);

t rexHoJlorkrfl. p8-3Br4Tlrfl. r{pvrlrqecKoro MbruureHr4-fl (uprannrrae cryAeHTaM HaBLrr(oB Kpu^tu-
qecro fi orleHr(I{ p asp a6 0:raHr{brx rrMr{ r.rMrzrarlr4 0 HHbIX rr,ro4eneft ) ;

t unr6oprtraqlroHHo-KoMMyHI{KaI{IroHHble rexHoJrofr4r.r (npur,aeHeuue anrf oprr,raquoi{Hbrx
TexHonorl4ft lttfl MoHI'IToprIHra retcyueft ycrreBaeMocrr{ cryAeHToB rz r(oHTpoJrf, suauzft):

6, OIIEI{OqHbIE CPIIACTB A TNfl TEKYIIIE|O I{OFITPOJI'I YCIIEBAEMOCTtrT,
rIP o ME )K )/T o qH o rZ R r rn c TAIIIII4 rr o I4T o f AM o c B o p,H;76;1 1rrcL\utr Jru -
HbI XI YIIf, :E IIO -MET OAI'I IIE CK OI'] OE E CTIBIIEI-II4E CAM O CT O'ITE JIb H oI;I
PAFOTbr cTyAEr-rToB

a) Boupocrr peliurur-r(oHTp oJrrr :

1. B 'reN'I Brt nz4ure rnaBHylo [pI.Ir{I4Hy BbrAerrer{r4r FraHorexHolorufr or Apy-
fr4x orpacnefi uayra u rexuolornfi:

a) ucu olrs oB arf rr.r{ np aft ue MaJrblx p a3M erp o B ;

6) rc0op4rau;Ulr,Hog Iz3MeHeHIze cnoficrn Marepr{aroB, qro o6ycrannzBacr peanr43ye-
M o crb H euzueitutrx 14 yHr{KaJrb}rbx s S cp er<ro n ;

n) nponaraHAa B CMI4
2. Hasoelare I{3BecrHF,Ie Bartr Soprrabr Ha}rocTpynrypr,rpoBaHHbrx Marepr.raJroB;
3. Ilpune4nre nplrMep AlrslepcHblrK cpe.q, B Koropbrx Ar4onepcHaz fiasa Haxo-

Ar.rTc.[ B TBep.4oM COCTO{Hr,rn, a cpe!.a __ B )rfl4Ar(oM:

4. flaftre onpenerreHrre pa3MepHoiray sS $ercry. llpane4rzre nprzMepbr
5. B 'rel{ 3aKrloqaercs npI4HIIIrn QoprrazpoBaHtrfl HauoMareprraJroB uo Mexa-

Frr'r3My (cBeFrxy-BHrzs >, Itarcrur{ MeroAaMr{ MO)r{Ho 3TO O0yuecrnnrr, ?

6. Hasosnre MeroAbronpeAeJreHr4rpa3MepoBHaFroMarepuaJroB

1. fiaftte olpeAeJreHrre repMr.rHy (HaHoqacrurla):

2' oruecure Hanorpy6ru 
''o 

pa3MepHc'rcrr4 r( Hy)nHbrM rpyrrnaM:
- oAH0MepHbre;

-lIByMepHbre;

-lpexMepHbre;

-MHO|OMepHbre;

r4 Arzc[epcHocTrz K Hy]rGbrM fpyrrrraM:
-HynbMepHbre;

-o.4HOMepHbre;



-AByMepHbre;

-TpexMepr{bre,

3, flpune,Arzre [pliMep AI4cnepcHbIX cpeA, B r(oropbrx rnclepc]rast cltasa Haxo-
iluTcfl B )r(u,{KoM COCTOSHr4I4, A Cpe!.a _ B ra3oBOM :

4. /]airre orpeAerreHr{e pa3MepHolry er$ Q ercry. llpaee4r.rre rrpr4Mepbr
5. B 'rela saKrloqaelctl npI4HuI4n rfopir,rrzpoBaLrufl rraHoMareplraJroB Iro Mexa-

HI{3My (cBepxy-Bl{43). Kaxlzlru MeroAaMI4 Mo)rcro oro ocyruecrnarr,?

6' I4cn o rn: o B aHr4 e H aH oMarepr{aJroB B Ap eB Hrzx rlr4Br4Jrr,r3 arlarx :

'/. HauorexHoJrofrrr4 n po6ororexHr{r(e:

8. Ha:onure MeroAbr orrpeAeneHr{{ rr4crrepcFrocrr. Marepr{anoB
9. Onacnocm nauoo6reKToB 4ln xrunofi rrpupoAbr

B-eIlrocrr p cfi runr-nonrpo.ng J\b3 :

1' FlaHocrpynrypbl I4 HaHorexHorlofurr: Hauorpy6rcr.r, oAHoaroMHbre cJrorr, IGaHToBbre roLr-
KLr, reTepocTpyKTypbr lr cB epxpeureTKr.r,

2, d)usI{l(o-xHMl{qeclsre MeroAbl nonyrreHr.rs nauoo6lerron,ocuonrr MoJrer(vJrrllHo-
lyuenofi grrrzraKcrzr4.

3, C)cuonnrre rcaHroBopa3Mepr{bre s{l c.pex:rrr

4' (Dzsu'recxue ocHoBbI oJleKlpoHHofir lrurcpocKorruu, Tuurt coBpeMer{Hbrx orrer(rpoFrHbrx
Mr4KpOcKorroB.

5' MeroAr'r rlaHocrpyKTypHoro I4ccrIeAoBaHH.r{ Krracrepon, (Dtzsr4qecKr4e ocHoBrr Macc -
cneKTpocKonav.

6' .z\nnaparyp a AIrfltlpoBeAeHHx 4urfpaxqr4oHHbrx rrccrreAoBauurz uaHor,rarepr4anoB,
7 ' llpulreHeHl{e 14 nepcrIeKTI{BbI pa3r}I4Tr.r.s r{aHorexuoJrorrzr4, 3reiraeursr MOTDoJrorr4n r;

HAHOTEXHOIIOTUU.

8' llparvrerreul4e lIaHoMarepI{aJIoB B orAeJrbr{brx orpacrflx lpoMbrrxreH]roorr,r. llpul,repr,l
M arepr4 aJro n r.r rf yuxqno HaJrb r{ o e H a3 H artenr,re :

6) Tevrrr pe$eparon:
1, Prz.ratrr4 (Deftulran r{ HaHoMrzp;

2, Ho6e;rencxa.fl rrpeMr{rrno szsuxe za20r0 A. It. feftnra z K, c. Flonocenoea;
3. [penrrze qr,rBprnr{3arluv r,r HaHorexHoJrorr{a;
4. PaspaSoma Po6epra Oylna (RobertFull) ras Eepxna;
5, o anracruqecKr4e rrprrMelrerrvs : HaHoKpy)KKa, HaHorruQr, Hauon vnrc rv;
6, AHK- u PHK-uauorexuorrorr.rr4;
7 ' fJporr'*uulesuuft cIrHTe3 MoJIeKyn JIeI(apcrB n rlaprraar<orroraqecKr.rx npelaparoB qerr(o

orrpe,4eJrgHuoft rpopnrr (6uc-neuruaul;
8' llpulreuerule Hallorexnoloraft B KoMrlbrorepuofi TexHuKe; IleHTpanbHbre rrpoqeccopbr;
9' llprzlreuenue FlaHorsxHoloruft B Korvrrrbrorepuofi rexr{r4Ke: nc€crrue AuaKrr(GMR-

ecfSexm);

10, frz6rcze roHKr{e or(par{br (rn6rcrze KoHTaKTr,r Ha HaHoyrnepoAe);
1 1' llprzrraeueHlre HaHorexuolornfi B TexHI4r(e) Arrrnepenarrr4orpoMHbrx o6r,euon uucloplrauua;
1 2, ItsauroBbre l(oMrrblorep'r, HaHorexHo rror wu r,r FraHorrJra3MoHrrr(a:
1 3, HauorexHoJrorua u po6ororexHLrKa;
1 4. Hauopo6orrr peururKaropbr Lr vx co31aHue;



1 5. Aror,,ruo - cviloBatr MuKpocKolrrrr;

I 6, I\4aurrarHo -cr4JroB a.f, Mr4r(p ocr(onnr;
I 7. Cnatrrapyloulafl gJrercrp oHH afl Mr4r(p o oKonrrfl ;

1 8. MrarcpocKo[r4.rr 6rzrruero rons;
1 9. IIp o cn eqr4B arouarr g JreKTp oHH art Mr4r(p o or( oilurr;
20, MarroyrJroBoe paccerrHr.re u AkrHaMr4qecx:oe paccerHrre cBsra;
21, Attwluz rpael(Toplrfi uatroqacrall AlzHaMr.rqecKoe cBeropacce trHare, ceAr,rMeHTaur,roHHbrft aHa-

JII43,'yJIbTpa3ByKOBbre MeToAbr;

22. P enrrelro4u$parcquorJHbre MeroAbr;

23, 3nercrpoHHar crrercrpocK ortLrfl;

24. I{o ne6arenbHa{ Mr4r(po cr(onr4.fl ;

2 5. Oxre-cuer(Tpo gKorrurr;

2 6 . lIei.rcp oun ar 4u {tp ar(roMerpri{ ;

27 . Marwuruaa uerZrpoHorpacf zr;
28. BosaeftgrBr4e Hauoo6texroB Ha )rs{Bbre opranrz3Mbr;
29 . T' oxorrrHo crb HanoMareprzaJroB ;

30. MouuropI4Hr nos4elZcrnuf, HaHoMareprranoB Ha )Kr{Byro r{ He}Kr4Byro npupoAy;
3 1 ' Pesyrrrrarbl HayqHoro rpoel(ra 7 pauouuofi enpoueftcroft rporpaMMh r 2007 -200g rr no

uaHobesouacqocru.

e) Boupocbr r( 3arrery uo Ar,rcqulJrrrHe:
1 . I{nac<;uQrzr< arfufl. Ar4anepcHbrx cr4creM rro orp gpalHoMy ao crorrHr4ro ;

2. Itnaccu$urarJtrtr AzrcrrepcHbrx clrcreM no pa3MepaM;
3. IVlerognr MexaHrzqecKoro Au cneprr{poBarrr4s;

4 . Mero4rr dt nsu.r e croro Ar4 crrepr vrp oBalv;.;
5. Mero4rr xr4Mr.rqecKoro At4 crreprlrpoBaHr4.f, ;

6, flpuuquu $ opulzpon aHLrfl Marep.r4aJroB ( gHri3y-BBepx ) ;

7 . Crpycrypa HaHopa3MepHbrx MarepuanoB;
8. Pa:rr,repurrfi sS$enr;
9 . ZccreAoeaHr{e sireMeHTHoro coeraBa HarroMareprzaJroB;

1 0 " llccneloB aur4e r:p a^r onoro co craBa HaHoMarepr{anoB ;

1 1 " Mero4rr Lsy'qeerufl. rroBepxHocrri;

12, llprarraeuer{rl.fl HtrHoMarepr4aJroB B npoMbruJre]rHbrx rexHoJrofr4rx:
I 3 . llpurr,reneHr4.s H aHoMareprranoB B MeAarIaHe ;

14. llpunreueHr{.fl HaHoMarepr4aJroB B HayKe;
1 5, llpnrr,reueHr4s HaH oM arsp rz aJroB n p o 6oro.rexHrr Ke ;
1 6. llprzrraen eHrr.fl HaHoM arepuanoB B crp or4TeJrrHbrx rexuo Jrof r4rrx ;

1 7. MarelaarusecKoe MoAeJrr{poB aHr4e B HaHoTexHoJrorr4rrx.

r) Bonpocl,r AJrrr KorrrpoJrfl caMocrorrre.trnofi pa6orrr:
I, Klaccvr {rrzxaur4Jr r{aFroo6r.erron;

2. O nruqecrcu e x all ar{Tep uc-ruKr4 r{ aH o cp eA ;

3. oyur4uouaJrblrbre rz KoHcrpyKrlr.o'Hbre r{aHoMarep lranbr;
4, Mexaurzgubr poora rrJreHor( vs napa;
5. oco6eusocrrr MgToAoB r(oHcoJrr{ ra\vu HilHoMarepr4aJroB ;
6 . IIas ep ualuau ou o4uS uKarJufl. rroB epxFro cuu ;
7 . MeroAnr sou4onoft Texr{oJrorr4 14 Anfl. co3AaHrrrr HaHoMarepr4arroB :

8, MeroArr r43yqeHrr{ cnoficrs HaHoMarepr{rrJroB:



9, Jlasepnax a1nnrusrBepAr,rx Marepr.ranoB.

7. yLII]EHO-MIITOAI4IIECI{OE II I4FIOOPMAIII4O}IHOE OFECIIETIEI{I{B II]/IC-
II14rIJr14HbI
a) ocuonuau Jrr{Teparypa:

1' AparennH C.M. BseAeHI'ie n tpenarouauocporounrcy: cfyrr4arraeHraJrbr{Ere ocHoBbr yr rr,-
3epHble MeroAbI yrlpallntleMofo nonyqilHuflLr,D:r4afHocrr4K?r HaHocrpyKTypripoBaHHbrx MarepHanoB :

yue6uoe noco6ue rlo HanpaBJIeHIrtIM rToAforoBr(u 6aralanpwara200400 (200200) ,,orrorexFruKa 
,

200500 "Jlmepnax rexurrKa 14 JIa3epHr,re rexHorroruu",200700 (200600) "OoroHrzKa u onroancfop-
\{atuKa" a c[eqrraJlbHogr{M 200200 "Oflrorexrrkrta" v200201 "Jla:epnal rexFrr4r(a a rra3epHbre rex-
Horolun" / C. M. Apaxetxu [r,r an.J ; noA o6u. pe,4, C. M, Aparcen flHa ,_Mocraa : JJoroc, 2015 ._
743 c' : uil.,.ra6x. * 1 errexrpoH. orr. azcrc (CD-ROM) (211 M6) .- Eu6nuorp. B KoHrIe.r, - C. M,
Apaxeuru, A. o, I(y'repur, B, f. rlpororueB, []. f. pay, A. f, cepreeB - nperoAaBarerru Bnfv ,--
ISBN 97 8 - 5 -9 87 0 4 -8 I2-2, Eu6naorerca Bnf V

2' Crapocrzn B,B, Marepuanbl I{ Mer()AbI HaHorexHonornfif3nercrpouur,rfi pecypc] : yue6-
Hoe noco6ue / B. B, Crapocruu .-4-e uzg, (sn.).-3nexrpoH, rer(croBbre aau. (1 cf aftl pdf: 434 c.), - M,
: EZFIOM. Jla6oparolms' zuauufi,2015, - (Harrorexuororuu).-Cucrev. rpe6oeauns: AdobeReacler
XI i ercpau 10". - ISBN 97g-5-9963_2601_3,
http ://www. studentlibrary,rulbook/ISBN97 g 5 9 9 632601 3,html

3' Flenonuu E,K' Ksauronaa rlusuKa 14 HaHorexHoJrofurr f3nexrpouurrft pecypc]/ Heeorrar1
B,K.-- 3lexrpou.reK(lroBEle naHHbre,- M,: Texnocrpepa, 2013,- I2g c.- perruu Aocryna;
http://www.iprbookshop,r'u/1 697 5.--oBc (IpRbooks>>, no raporro

6) qronolur{T€JrrrHtrfl Jrureparyp a :

1' A'parelxu C,M, Muxpocrpylffypbl, HallocrpyKTypbr u rlrpo/iarraMr{qecKrre ueyc-roft.tnr-
BoCTIz, uI{AyIIupoBaHHbIe JIa3epI{bIM I43[yqeHI4eM HaI]oBepXHocTI4 TBepAbrX TeIr :Morrotpacpux lC.
M' AFarennt;t lw Ap.] ; Bla4uuIzpcIcuft rocyAilpcrBeHHbrft yurznepczrer (Bnfy) .-- Bralrznnnp :

Bna4Izn'rrapcraft rocyArtpcrBeHHbrfi ynranepcurer (Brrfy),2010 ,- I44 c, : r4Jr., ra6l, ..- Wveercsr
erlel(rpoHHafl Bepcvfl,- Brz6nuofp': c. 133-144,- Cso6oAHrrfi 4ocryu B 3Jrel(rpouHlrx r{HraJrbFrbrx
3arlax 6u6luoreru AdobeAcrobatReader ISBN 97g-5-ggg4-00g4-0
<uRL:http://e.lib.vlsu.ru/bitstrearnll2345678913067lIl006gg.pdF. Ba6rnorexa Bnfy

2' EaprrouH A. A. Eaprr6uu, A. A" Ozsmo-xzMr4rr HaHoqacrrrrl HalroMarepr4alroB r4 r{aHo-
crpyKryp [3lercrponHlrft pecypc] : Vue6.noco6ue I A. A. Eapr,r6zu, B, A. Eaxruua, B, l{, Touarau,
H. tr. 'Iouununa. - Itpacuorpcx : coY, 20.n. - 236 c. - ISBN 978-5-763g-2396^7.
hl.tp:llz:nanium.com/catalog.php?bookinfb:4415213

3, fopoxoe B, A. Marepnalnr kr rrx re,xHorrofuu. B 2.r, q, 1,: Yqe6nun / B,A, lopoxon,
IJ,B, Eensr<on, A,f. Cxuprrra,(se; llol pea. B.A. fopoxona. - M.: I{IzIIl I4FIOPA_M; Mu,: I_Ion, :na-
utte,2014. - 589 c.: ar'; 60x90 1116. - (BO: Earananpraar). (n) ISBN 978-5-16-009531-g,500 sr<:,
l'fitp:llznanium,com/catalog,php?bookinfo:4460t)7

4' fopoxon B. A. Marepualrr u I{x rexHoJrorr4r4. B 2 \. H. Z.: y.re6nur / B,A, fopoxon n
ap; flol pea. B.A. fopoxona. - M.: HI4II I4HOI'A-M; Mu.: Hon, sHaHu e,2014, - 533 c.: r.in,; 60x90
Il16, - (Brtc'ruee o6pasonaHrze: Earananpraar). (nepeuner:) ISBN 978-5-16-009532-5, 500 sr(s,
http : I I znanium, com/catalo g,php?bookinfo:44609 g

n) uJrorpaiuMHoe odecneqensc n trfrrrepHer-pecypcbr
1. Hanorexnorou4rrecKr4fi uopral: bt:plyrrru14Aqalglysnet,ru
2, HanorexHoJloruqecKoe coo6rqecrno Hanouerp: http://www,nanometer,q-r



3. Caftr rcouuanarz <IfT-M[T>: ht]g{mUufnlp1dhu
4, Poccuficxoe o6u{ec:rno cl(aHl{pyroqeft sou4onofi Mrlr(pocr(olr{r4 r4 rraHorexnolor-r,rfi:

hltp/Aryunryr anqwqld qre

Pecypclr An.f, AI{craHIIIzoHHofo ocBoeHrrrr Kypca, pa3Merrle}rHEre Ha cafirax:
1 ' http://www'kodges,ru/nauka/popnauka/1 88653-nanostruktury-i-nanomaterialy,-sintez-

svojstva-i.html;
2' http://www.kodges.ru/n aukalobrazovaniell3T226-nanotexnologiya-v-yelektronike,-

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

nanorazmernyh-materialov-pri-vozdeystvii-moschnyh-potokov-energii-1a-
veschestvo_b3 3b8 0d27f8 .html;

8. MAI]EP?IAJIb HO.TEXHI4 TIE CK OE OE E CIIETIEFIPIE IIUC UI4UII4HbI

Jlexuzonnble ayAI{TopI4Ir, ocHaudnsr,te Aocnoft (4nn uena r4rrr4 Mapr(epa), srrpauoM An, 11po-
eKrlr{oHHbrx (lrzcreM, npoeKTopou z Hoyr6yr<onr,

Aylztopu14 rlrfl' npoBeAeHI'Ix zalntufi, ocuarq€uuue coBpeMeHHbrMI4 nepcoFrarrbr-rbrMr4 r{oM-
IIbIorepaMI4, o6le4uudHHbIMI4 B rIoKaJIbHyro BLlr{I4cnr{TerrbFryro cerb r{ yr(oMnner(ToBaFrr-rbrMr.{ lleo6-
xoAI4MbIM cI4creMHbIM I4 [pHIoIaIFIbIM rIporpaMMHbIM o6ecne.IeuueM, ay;turopar,r BbrrrucrrrrgJrbHoro
uelrTpa,
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