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r. uEJtb o cB oEr{u,r [rlcl\prfrJrr4H
I]elr'ro ocBoeHl4t AvrulunwrHr,t <ocuclebl llaHorexHoloruft>.tu,lrlerar'BJrrllorctl o3HaI(oM,Te-

HI'ItI c HoseftItrlzA4l{ nocrlz)KeHrrflMrr I{ HalpaBJler{rrrMrz pa3Br{Trzr B coBpeMeunofi uen<Ar4cllr4rrrrr4'ap-
soft o6lacT' I'paKTl{qeclszx HarrHbIX suaunfi - HaHorexHoJrorutx. crl,reurrr nocre n]rocJryrur4Ba-
HIu Kypca .4oJIlIGbI cso6oAHo opI{eHTI4poBarbcr- B oclroBr{brx HanpaBJreHr{rx pa3BHTr4r HaHorexHo-
loruft; [oI{I4Marb cyrr ecp$eKToB, ol]perensrcruax oco6rre Qusaxo-xrzMur{ecrfl4e caofrcr.Ba }raroMu}-
Tepl4anoB; 3Harb ocIloBHbIe rexHoJlofl4qecK[e [poueccbr, r4cnorrb3yeMble rrpr4 floryqeHr.u4 HaHOMare,
pIraJIoB; I4Merb npeAoraBrleHlrfl o Bo3MO]rffiOC'rrx coBpeMeHnori upra6opuo-MerponofH,{ecKofi 6a3r,r
ArIs [ccJ]eAOBaHI4s MarepI4aJIOB C HaHOMerpoBbrM rrpocrpaHCTBeHHr,rM pa3perxeHr,reM

3 aAa.ru Ar{cqrrrrJrr{rrbr :

'r .tr3yrreHI4e ocHoBHbIX BIzAoB u csclficrn Hauoo6r,erroB, IlaHoMarepr4aJroB, trpu6opon uyc'rpoftcrn Ha ux ocHOBe, TI{IIoBbre rexl{oJIorl4rrecKae npoqeccbl Izx [onrreHI4tl, oJreMeIJTr{yIo 6asy, a'raK)Ke rl4[oBoe o6opy4oeaHI{e, BI([Ioqa.{ TexHlrKy r,IccJrenoBaHrzs I{aHoo6r,exron;
t 0ys.qanaeHTaJIbHble ocHoBLI [poqeccoB cr{r{Te3a, a*arrr43au cpyurqzo HLrpotatrurrMarepr.r-

I]JIOB I,I I(OMIIOHEHTOB HAHO- IZ MI{KPOCI4CrErrArrOit TEX}IIZKI4.
r llpuveHeHr4e HaHoMareplranoB.

2. MBCTO IVICIf,VIWII{HbI B CTPYI(TYPE OIIOII BO
AualuntuHa "ocuoebl Hal{orexuoJtotnft" orr{ocrzrcrr rc o6{sarerbr{brM AuarrutllruftaM Bapua-

r:unucrfi qacrlz ollolr' Huraercx n 4 cerr'recrp e w 6asupyercr Ha paHee loryqeHHbrx 3qarurx cr)/-
reHroB' uptzo6pere'Hbx B I.ypcax o6rqefi Sasraxu, ou nanpanJrer{ Ha o3HarcoMrrer{r4e pa3MepHbrx
scp$ercton z cnoficrn uanoo6rercroB, MeroAoB rrx rroJrrrsurrr, npao6pereHr4ro HaBbrr(oB pa6orrr cycraHoBI(aMI4 IIO [OnyqeHIZIO I{ .4I'IaTHOCTI4I(IT rraHoMarepvanon, Ha o6u1ee pacrrl4peHae I(or,rl]ereH-quu cryAeHron s o6racrrz HaHorexuotoruft.

3HaHu'g, noryr{eHl{Lle B paMl(ax Iz3yqeHlr.a 4auuoft [nar\vnnrrHr,r, Moryr 6uru npalre]relr'r lu,HanvrgaElrfl' nrtnyctcnoli xnaluftuxaqnouuotz pa6out 14 Aucr\unnr{H npeAloJrafaroulr4x r43yqegr4e
HaFrorexr{olorzrZ.

3. I(ovIrIETEHrII4rr oBytlAloulEfocfl, oopMI4pyEMLIE B PE3YJIbTATE
o c B o E Hurtr [I4:crII,t rrJrrrHbr (M ol{yJr.fl )
B pesynrrare ocB oeH ufl ALrcrJ'rrJrr4Hbr o 6yqarouuifi c.q rorxteu

IICTEHI]I4f,MII:

cnoco 6uo crblo I{crIoJIb3oB arb 6 a: onr,te 3HaHr4 u ecrecrB eHIrbIX IrayK,
Marrrl&r, ocH0BHbre sar:rrt, KOHTIe[qua, [prrHt(I{nrr reopufi, cBR3aHHbIX C

S opn arzxo fi u rzu r| opMarlrzoHHbrMr.r rexH o Jro rrzrMrz (OIIK_ 1 ).
3 u arr, : cpusuxo -u areM arr4 rrecK nit annap ar.,
Yue'r: aHanI'I3apoBarb, paccql{T'IBarb, rrpoel(Tl4poBar' 14 r(or{crpyl4poBar B goorBercrBrrl4 cTexHI'IqecKuM 3a[aElreM TITIIOBbIX cl{creM, upz6opon, reraneft u ysJroB Ha oxeMorexHr.IqecroM 14

3JIeMeI-ITHOM ypoBlrflx; pa3JIl{tlarb pa3Mepllble ecfcilerrrr (1,2,3D) a oco6rx [porrBJrerJrr{x cfzszrco-
xI4MuqecKI,x csoilcrn HalJoMarepEanoB; npoBeArirb rr3MepeHr{r r{ r4ccneAoB aHr4fl pa3rrur{Frbrx o6ren-
ToB IIo saAauHoft MeroAI4Ke; BbuIBrItITb ecrecrBerrHouayqHyro cy[]Hocrb npo6nenr.

BlaAetr': cnocoonocrbro K rIpoBeAeHIzIo r{3MepeHui,t u ucctteAoBaHl4rr pa3rraqHbrx o6r,enron
IIO 3aAaHlloft:uero4zxe; cuoco6Hocrblo I( aHaJII{3y, paeudry, npoeKTrzpoBaFraro u r(oHcrpyl4poBaH'ro
B OOOTBeTOTBI4I'I C TeXHUqecKuM 3AI\aHVeM TI4TIOBbIX CTZCTeN{, npu6opon, Eeraneft I4 y3noB Ha cxex4o-
TexHr{qecKoM 14 sIIeMeH'rHoM ypoBHrr,

oBJraAeTb cneAyroulrM a r(oM-

MareMarr4r{lz u arrcpop-

0yulauenraJrssorZ nn-



4. CTpyIrTypA 14 C OAtrplKAHtrE AT,ICIUIilJIII{br
p'6qatl TpyAoeMl(ocrb AI4cIIunJII4lrbr cocraBJlf,er: 2 saqeruue eAr4Hr4rlbt, 72 .raca.

C oAE P XAHT4E AtI C[r4UrrrtHbr
JrEKUrlr4

PasAer 1' KlaccvcplrKallllfi nauoo6r.erroB I'I ux xapaKTepurre oco6e'Hocrr.r: Kpr4craJrJrr{qec*arr, reo-
IvIeTpr4rrecKarr, sJrer(TpoHHa{ cTpyr(Typbr.

1 . KnaccuS uKar\vrfl. uaHo o 6rerros,
1 . 1 . Klaccrzdluxaqrar no arperarHoMy cocro.sHr4ro.
L2, K,naecu$vrcaqnx no pa3Mep aM.

1,3. It.naccu$uraqux no MepHocrrz.
2. Xapar<reputre oco 6eHnocrr.r Hauoo6rexroe.
2. I .Kpucr wrJrr4 qe cKa.f, crpynryp a,

2.2,3 nercpoHHar crpyr{ryp a.

2' Pasnaepuble saBI4cI4Mocrz cpusuKo-xl4Ml4rrecrcrzx ceoficrB MareprzaJroB B r(raccr4rlocr(oM rz
lte aHToB oM lpu 6rut xre Lrr4flx.

2. Pasnaepurfz e$Sexr.
2.7. Llsr{eneuue rpasonoro paBHoB ecLrfl. B HaHocr4 creMax.
2 .2'P uttw ep*a.fl . 3 aBLr cvM o crb reM[ ep aryp br rr Jr aB Jr eH r4.f, M ar ep rr aJr o B .

2, 3, llonepxHocrHarr oHeprrtr,
2.4. fitrr.ua cno6o4uoro npo6era sneKrpoHoB,
P a sA e.o 2' vrc't opu t p a3 B rrrr{s HaHo H ayr(r4 14 HaHOTexH o Jro f u ,,.
l . LIcr opux p a3 B urus H aHoH ayxrr r4 r{au orexHo Jr orrzr.r.
1, i. {peeuue [rrBr4Jrr,r3arJr4lr 14 rranorexuo rrorarkr.
L2.Pnuapg Sreftnvan 14 HaHoMrzD.
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1.3. conperr,reHlroe cocrorHr4e HaHoHayr{u u [pr4cy)r(Aeurze Ifo6erreBcr(r4x
P asA er 3. Texu o to f r,rrr noJryqeHprrr HaHol{arepr{aJro B,

1,oop^'rupoBaHr{e Marepr{anoB ,,o \{exar]r43My (cHr43y-BBepxD.
1, Mexaurzslr cpopvrr,rpoBar{r{.f, (cHa3y-BBepx),
1.1, KraueruqecKoe ypaBneHrr{ o6pasonanun uoeofi cbasnr,
I,2,E\unrr 3apoAbrrrreo 6pas onauaa.
1.3, Pocr sapo4tmreft uonofi cbasu.

upeiuufi no dtusarce.

2. Oopr''rpoBaHrre MareprTanoB rro MexaHr,r3My (cBepxyTau':>.
2.1. Oco6enHocrr{ u3Merbr{eHrzrr Marepr{anoB.
2.2. VIut eucr.rBuarr flracrr4rrecxas aecll op MaL\ufl .
PasAer 4. Merolrt MexaHr4qecr(oro Arrcueprr.rpoBaHr4, rroJrylreHlrrr Frar{oMarepr4anoB,

1 . MeroArr MexaH[rrecKoro AagneprrzpoBaHrzr,
1' 1 . IlonyueHr4e n aHor\4arepl{anoB Mex aHr.Iqe cKr.rM r{3MeJrbqeHu eM.
1 . 2. Meroarr r{HTerJcnnuoft nnacru.recKofi ae$ opl,raqrzrz,
1 .3. Meroabr MexaHrrlrecr(r4x nos4eft crnuft pasnauurx cpeA,

2, Mero4tr Srzszuecro ro .r(ucnepf rzp oB allr4r.
2, Mero4u rf usu.recrcoro Aacnepr LrpoBaHnfl..
2. I . rlonyveHr're r{aHoMarepr4anoB p aclrbrrreHr.reM p acrnaBoB.
2.2. Merolbr 14 clapeHLrs-r(ouAeH aartuv.
2. 3, B aryyrr,r - cy6nurraaq HorlHafl, TexH ol orr4 rr.
2 . 4 . Mer o lb rup e Bp arr1 en zfi n rn ep,4 oM c o cr o rrHr{r.r,

3 . Meroltt xar{r4 rrecKo ro rtoryqeH lr s. HaloMarepv anoB,
3' 1 . lJ onyu gr{r4 e H aHoMar gprr anoB xr{MrrsecKr4M rrp eBp arqeHr{ eM.
3,2. SnexrpoxrTMr4r{ecr(r4e Meronrr,
3' 3' Meroabr, coqerarourr4e xuMr4rrecrfl4e u cpusu.recrg4e npeBpauleHr4rr,
4. BuoloruqecK[eMeroAbuoryrreHr{rMarepr4anoB.

PasAer 4.Merorrr Ar4afHocrrrrcu a cnoftcrBa HalroMarepr{aJroB,
1 . Onp e4enenr,re Ar4 orrep cH o crr4 Marepr{ano B.
2, Me:ro4rr onpeAerreHlz.s 3JreMeHTHoto cocraBa
3. Mero4rr alaJru3a cf a:onoro cocraBa
4. Merolrru0cne4oBaHrztrroBepxlrocrr4Marepr4 aJroB

ZcxyccrneuHoeuauorpopuoo6pa^:oBaHrze: nyLrKoBbre rr 3onlloBbre MeroAbr nrzrorpaQrzra.
1, Molenylrrpno -ryrreB as srrr,rrar{cr4.s.

2. Mero4rr goHAosofi TexuoJrorrzri.
3 . flyvrcon a.f, lraHoJrr4To rpa$un.
Par4er 5,llpuiueueHr.r.f, r{aHocrpyKryp B rrporasBoAcrBe a Hayr(e
1, llprzvreneHr.rs HaHoo6reKroe B IrpoMbrrlJrerJrrbrx rexHonofn{x.
2, flpuueHeuus nauoo6ber(ToB B MeArrrlr.rHe.
3. llpunaeHeHr{r r{aHoodlercron n po6o:rorexHrzr(e.
4. llpurueueHr4.f, r{aHoo6rercron B crpor{Terrr,Hbrx TexHoJrofrzrrx.
5 . Marenaau4qecKo gMoAeJrrzpoBaHr4 er4 HaHorexHorrorrrr4.

5. OFP.A3OBATEJILHbIE TEXIIOJIOrVI4
. JIeKur4oHHo_ceMIrHapcKarl crrcrelra o6.yqeuus

cxze saumzx);
(TpaArIrII4OHHbIe JreKrIr{oHHbIg U np411yq9-



' case-study (norylleLrr4e Ha [paI(TI4LIecKux 3aHsrr,rrx yqe6Hbrx r(eiicoB c r]ocrasoBKoft saAa-
vu u uy6onorz upopa6orrcoft npo6leltu paspa6ornz a peanrz3arluu rpeoyeuorz unurauaouuori rrao-
aenz);

o vacroP-Krl€lccbl (Aeuolrcrpawrtr Ha [paKTI4rrecKr4x 3aHtrt4rrx nplrMer{euur upueMoB, Tex-
Holorufr, MeToAoB I4I\{I4TaIII4OHHOTO MoAenIIpoBaHIU Ha I(OHI(peTHbrX 3aAarraX (refiCaX);

' IIpIrMeHeHI4e MyrlbrnMeLr4a rexHoJlorl4ff (uponeaellze reKul4oHrrbrx r{ ceNrr4}raper(r4x 3aHr-tuit c ilpuMelleHl4eM KoMIIbIorepHbIX npe3elrrarluit u AeuoHcrparlr4oHHLrx porrr4r(oB c rroN,rorubro
rpoer(ropa ulu 3BM);

o TexHoJIoflzJI pasBl4Tufl Kpurv.{ecKofo MEIITITIeHITI (upznurue cryAeHTaM r]aBbrr(oB
're cKo ft o rI eHr(rr p a:p a6 0raur{blx I,rMI4 r4Mr{Tarlr4 0 I{Ur,rx uo4ereft ) ;

o IzH4lopMaIIIroHI-Io-KoI{MyHI{KaI{rIoHHbIe 'rexHoJrofr4rr (npaueneuue rzu$oplraqr.or{}rbrx
TexHOJIorIrfr; Awt MoHIrropI4Hra teKyruell yctreBaeMocrr4 cryAeHToB rl r(oHTpoJ]s :Hanufi);

6 " OUIIFIOTIHT,IE CPEACTB A ITI'I TEITYTTIE| O KOHTP o JI'I yCTIEBAEMO CTI,I,
rI P o ME )K yr o rrH o ir a. r r n c r At4;trtpr tt o I,I T o f AM o c B o nHust Iu crlvrn J ru -IIbI I4 YIIEE H O.MET OAI4qE CK OE OEE CIIETIEI{?IE CAM O CT O'ITE JIb H OIZ
PAEOTbT CT'yAEFTTOB

a) Boupocr,l pefirnur-KoHTpoJrrr:

:

1' B qeu Brr nu4ure rrlaBnyro npt,tqr4Hy BETAeJ]errr4r HauorexHororvft
fr4x orpacnefi uayrcu u rexuoloruft:

a) ucuolt:oBanar rpaliue MaJrbrx pa3MepoB;
oJ KoopAI,IHaJrbHoe r43MelreHrze cnoficre MareprzaJroB, Lrro o6ycnanluBaer peanr{sye_
Mocub uelunefturx ri yHrrKaJrbHbrx s@ clrercron ;

B) rrporraraHAa B CMU
2' HasosHre I'{3Becr}IbIe Bar,a $oprrar,r Harrocrpyr(Typr4poBaHH6rx Ma'r.epr.anoB:3. llpunerure rpr{Mep nuctrepcHbrx cpeA, B Koropbrx AucnepcHa x Q+za Haxo_

IUTAtT B TBepAoM COCTO'HI4H, a cpeAa _ ts )rrr4Ar(oM;

4 . l\airr e o np ererr e'rz e p e'.MepHo rr,ry e fl cp ercry. rlpaa earzre rrpr4M eprtrr
5' B qerra 3aKrloqaercs 

''pEI]II,nu $opurzp oBaHLrtr HaHoMarepr4aJroB r]o Mexa-
rJr{3My ( cB epxy -BHZS ). I{ aKr,rMr.r M ero,4aMr.r- Mo)r(H o 3TO O CyIIIe crn urr, ?

5' Hasonzre MeroAbronpsAgJreHprrrpasMepoBHaHoMareprraroB

1. fiairce onpeleneHr4e repMr4Hy (HaHoqacrr4rla) 
:

2. Oruecutre uauorpy6rr4 rro pa3MepHocrr{ K Hy}rGbrM rpynnaM:
- oAr{oMepHbre;

-AByMepHbre;

-lpexMepHbre;

-MHofoMepHbre;

Ir Ar4CnepcHocTr.l K HylnHbrM fptsrrnaM:
-HyJrbMepHbre;

-onHoMepHbre;

Kp14Tr4-

or npy-



-nByr,{epr{bre;

-TpexMepHbre.

3' flpune4ure npl{Mep Al{crepcl{blx cpeA, B r(oropbrx rrzonepcga n $asa Fraxo-
AUT Cfl B )r(LrAr(oM CO CTOf, Hr4I4, A Cp e]](a _ B ra3 o B oM :

4' laftre onpeAeJreHl4e pa3MepHor'ry sSc]rercry. llprzne4rrre npaMepbr
5' B qeiu 3aKrloqaerc-f, rIpI'IHI{I4u $opurzpoBaHr..s Fra}roMareprzaJroB rro Mpxa-

Hr43My (cBepxy-rrHr43). KanauH MeroAaMr,r Molr(Ho 3TO OCyrqecraurr?

6' Lrcuot 
'soBaHr4 e r{aHoMarepr4aJroB B rpeBHr{x qr{Br.rnr.rsarlurx:

7. FlauorexHoJrofr4r{ n po6ororexHr4Ke:
B' Ha3onrare MeroAbr olpeAeJreH ufl A^cilep cHo crrz Marepr4anoB
9, Onacuocrt uauoo6r,ercroB 4ln xrunofi [przpoAbr

1' HanoctpyrcTypbl I4 HaHorexuoJlorl4r4: nauorpy6rcr4, oAHoaroMHbIe crrovr,r*aHroBbre rolr-
Krr, f eTepo c:tpyr(Typbr r4 cBepxpelreTr(r{.

2' ousI4I(o-xl4MHrIecKI4e Merorbl rtonyqeHrzrr uauoo6r,erroB.ocuoerr MorreKyrrrpHo-
lyvenofi orrr4TaKcrzr4.

3, OcuonHr,re r{BaHroBopa3MepHbre scpcfercru

4' orzsu'recrcue ocI{oBbI gJrel(TpoHHoft uurpocKorrr4t4. Tuunt coBpeMeHHr,rx orrel(TllogFrbrx
MnKpocKorroB.

5' Mero.4lr HaHocrpyl(Typnoro lrccJreroBaHr{r Krracrepon, (Dusr4LrecKrze oc'o'Er Macc -crreKrpocr(orrHr{,

6. Annaparypa AJrtr

7. rlpuuenenue u
HAHOTCXIJOJIOTI{I4.

8' llpulreuenrreHa'oMareprranoBBorAeJrbHbxorpacJrrrx
npoMrrrruJreHHocrrr, llpunrepr,r

M arepr4anoe ri rp yHrqu oHaJrbno e Ha3H aqeHr{e :

6) Teuu pedreparon:
1, Puuap4 Oefiunaau r{ HaHoMr{D:

2. Ho6eneucr(a{ npeMr.rrro rpusure sa2010 A, It. ferzrraa u It, c, Honocdrona;
3. lpennrze qrzBr{"rrr{3alltau Iz HaHorexnoJrofrrrd;
4, Pa":pa6orra Po6epra eynna (RobertFull) us Eeprnu;
5. oau:racrv'recKrre npr4Me'errurr: IraHonpyxKa, lraHoJrracpr, nauonurroJrr{;
6, AHK- rz PHK-uanorexr{onorr{r4;
7 ' llpoltr'u,nenultfi cI4HTe3 Monel(yn nel(apcrB ra $apvranoJrorr.qecl(ux [penaparoB qerKo

orp er:eJreuuofi r.p opurr (6rzc_nenrri4rr) ;
8' flpuveHeulre HetHorexuonorzfi B KoMnblorepnofi TexHr.r(e: rIeHTpaJrbHbre rrpoueccqpbr;9' flpavreueuue HaHorexHotorui'r. B I(oN{rrlrorepHofi rexr{ur(e: ncdcrxve rvcKvr(GMR-sfrrlexra);
10' fu6r<ue roHKr're Dr{paHbr (rz6xrze r(or{TaKTbr Ha HaHoyfrepore);
1 1' llprzr'reHeHrre HaHorexuoloratz B TexHrzr(e Anrl[epeAarruorpoM]rbrx o6neuon uncf optr,raqua;
1 2' KnauroBbre I(oMnblorepbl, I{aHorexHoJIof r{I4 

',r 
HaHo[rra3MoHI4I(a;

1 3. Hauor,exr{oJroruu z po6orore xlruKa;
14. Hauopo6orr,r peuluraropbr 14 rzx co3Aalrae:

npoBeAer{Hr 4ur}parqr4OHHbrx accJre40Bauuft uauolrarepr4aJJoB,
lepcneKTrlBbl pa3Brrrr4rr r{aHorexHorrorr4r4, O;reueurtr MerpoJrorr4r,r B



I 5, Arorr,tro-cr4rroB arr Mr4npo cKortu.s;
1 6, MarnrzrHo-cr4JroBarr Mr{KpocI( onufl.;
17 . Cttauupyroqafl DJreKTpoHHarr Mrrr(pocr( onvrr;
1 B. Mrarcpocr(orrul{ 6lurruero nortrt;
I 9, llp o cn eqrzB aroqar eJrer(rp oHHa, Mrrr(p o cr( owr fl ;
20' ManoyrJroBoe paaceflLrve v rLrHaM.n-ecKoe paccerrHrze cBera;
2l' Auanns rpaeKToplTft Hanoqacrull, AIzHaMlrrrecKoe cBeropacce trH.re,ceA'Mer{Taquouur,rff ana-

,rrr{3, yJrbTpa3ByKoBbre MeToAbr;

22. P eu-rr en o4rzrlp arcqnonHbre M eroAbr ;

23. 3neropoHHas cneKrpocK onufl.;

24. Ko ne6areJrbHar MrzKpocronrz.s;

25. Olce-cueKTpocKonr.irr;

26, Hefttp ouuan 4u$paKroMerpr{{ ;

27 . Maruurual ueftrponorpaSzl;
28. BosAeficrBue uauoo6r,exroB Ha xlrBbre opraHr{3Mbr;
29 . T oxcu'rFrocrb HaHoMareprdanoB ;

30' Mouraropl,Flf no:4eitcrnutl HaHoMarepr,raJroB Ha )rfl4Byro r{ He}Kr4Byro npr4pory;
3 1' Pesynnrarbl HayqHoro rpoer(ta7 pawouuoft enpouefieroft rpofpaMME t 2007 -200g rr lo

Hano6esouacHocrrr.

n) Bonpocblr r( 3aqe.ry uo Ardcrl[rrJrrrue:
1' Knaccacf zr aL\utr A^urepcHbrx cr4creM no arperarHoMy cocrorHr4ro;
2, KlaccuQurarlar AucnepcHbrx caereM no pa3MepaM;
3 . Merogrr M exaHrzqecr(oro ru ctr e p rup oBalr4 rr;
4. Mero4rr cf usvvecroro Ar,rc[eprrrpoBaHrzf, ;
5 . MeroArr xrzMr4rrecKoro Ar4crrepr LLpoBaHu rr;
6. llpur: qrzn 

Q oprvruipon aHrr.f, MareprzaJroB ( cHrz3y_BB epx) ;7, Crpyrrypa HaHopa3MepHbrx MareprraJroB;
B. Pa:naepHuft sr|t|lercr;
9 . I'IccreAoa aHr'e srleMerrrHof o co craB a HaHoMarepr{ano B ;
1 0, ZccneaoBaHLr e dt a^: on oro cocraB a Har-roMarepr4aJroB ;
1 1. Meroau u3yrrer{Hn rroBepxr{ocrrr;
12' llpuveneHrz.fi HaHoMarepr.raJloB B rrpoMbrrxJre.rHbrx rexHorrorrr_rrx:
1 3, llpunaeueHr{rr H[rHoMarepr4anoB B MeA]rrIU]re;
I 4 " llpal,reueHr4.f, HaHoMarepr4aJroB B HayKe;
I 5 " llp rzr'reu eHr.r.fl H zrr{ oMarep ri arro B n p o 6o:ro,rexr{r4Ke ;
1 6' llpzrr,reueHrz.{ H aHoMareprz aJro B B crp o 14 TeJrb Hbrx rexH o rr o rl{rx ;
I 7. Marerr'raruqecKo e MoAe Jrrzp o B ar{r'e B HaH o rexHo Jrorr4rx.
r) Eoupocu Arrr KoHTpoJrfl caMocrorrreJrr,troft pa6orr,r:
1. Knaccu$rErcarlr4Jr HaHoo6:remon;
2. Onraqecrrze xapaKTepr4crr{Kr,r r{aHo cpeA ;
3, oyurquouaJrbHbre r4 KoHcrpyr(qr{oH''re HaHoMarep lranbr;
4. MexaHvsN{br poora [neHor( u3 rrapa;
5. Oco6eunocrr4 MeroAoB KoHcoJrl,rAarlr{r4 HaHoMareprzaJroB ;6, JIas epu aauaH ou o4rz S vl:arJufl. noB epxHo ola ;
7 ' MeroAu soHAonofi TexHoJrorrru ilnflco3AaHr4rr HaHoMarepr.anoB;
8. MeroAlr u3yqeHrz{ cnoftcrn Har{oMareprzaJroB:



9. IlasepHan a6tnluxrBepAbrx Marepr4aJroB.

7. yLItrEFIO-METOAI4IIECI{OE I4 I4]FIOOPMAIII4OI{HOE OEECfrtrqEr-II{E /\mc-rlr4rrJlt4Hbr
a) ocuonuarr Jrrrreparypa :

1' Apaxelru c'M. Bse,{euve n Selrtouauo$orouuxy: cbynaarr,reHTaJrbrbre oeHoBbr 14 na*
3epHblg Merorbl ylpaBrItIeMOfO noryrle]i.Lrs.14,4r,rarHocrrrKr4 HalrocrpyKTypapoBaHFrbrx Marepr4anoB :
yue6uoe noco6ue ro HanpaBJIeHr4rrM rioAroroBr(u oarcalanpuam200400 (200200),,orTorexHr4na,,,
200500 "Jlanepual rexHlzl{a rI Jla3epHbro rexnorroruu",200700 (200600) ,'@oroHr4rca u onrouuqop-
MarI4Ka" 14 cneul'IaJlbFlocr.sM 2002.00 "orrorexHr4Ka" Lr 20020r "rlasepuar rexHr.rr(a 14 rra3epr-rrrre rex-
Hororr4r4" I C. M. Aparcenau [u ap,] ; no4 o6rq. peA. C. M. Aparcen flHa ,_Mocrna : Jloroc, 2015 ._
743 e' i ut', ra6l^. * 1 enexrpoH. orlr. arzcrc (CD-ROM) (21 1 M6) .- Eu6ruorp. B r(oHr{e .r, 

- c. M,Aparemu, A' o' Ityuepzr<, B' f. llporcorueB, B. f. Pay, A, f. cepreeB - rperoAaBareJrr4 Blfy .-
ISBN 97 8-5 -987 04-812-2. Bu6nuorexa Bnfy

2' (lrapocrvu B.B' Marepuanbl I{ MeloAbr HaHorexHonoruftf3nerrpouunrft pecypc] : yue6-
uoe n:oco6ze / B. B, Crapocruu .-4_e nsl. (en.),_3nerirpoH, rer(croBbre aau, (1 Qafil pclf: 434 c,), _ M,
: EI4HoM' Jla6oparopux zuavuit',2015, - (Hauorexuororzu).-Cucreu. rpe6onaurur: AdobeReade'XI ; sKpaH 10". - ISBN 97g_5_9963_2601^3.
http ://www, r;tudentliblary. ru/book/ISBN97 g 5 99 63260 I 3 .html

3' IJenorzIr B'K' ItnaHroBa.tl rfzsara LI HaHorexHoJrofrru l3rrercrponHuil pecypcl/ Heao.rrarrIl'K'-- Snerrpou,reKcroBlle ,4aHHbre.- M,: Texnoc0epa, 2013,- l2g c.- pexrnrra Aocryna:
btrp : I I www. iprbo oksh< >p,rur r 697 5,- 3E c <IpRb oor<s r, rro nuo onro

6) 4ouolnureJrrrn afl Jrr.rrep arypa :

1' Aparelnu c'M' Mur<pocrpyKTypbl, Hallocrpynrypbr Lr rv;1popuHaMr4rrecrcue Heycrorruu-
Bocrl{' IrHAyUI4poBaHHbIe JIa3epI{EIM Iz3nyr{eHI4eM Ha I]oBepxlJocra rBep4brx reJr : I{oHolpaclm / CJ.M' Apaxenxu [u ap'] ; Bna4uuapcxufi rocyAapcrBe]rHbrft yHunepcurer (Bnfy) ,-. Bna.uur,,rrap :Bra4auapcruft rocy4apcrBeHHbrir yuunepcrzrer (Brrf y),2010 ,- 144 Q. i ,rrr,,ra6l, * r4v.eerost
3JIeKrlloHHau: Bepcufl '-- Bu6nraorp.: c' 133'144.- Cno6oAur,rft ,qocryn B oJrer(..rpolrFrrrrX Lrzr3JrrrFrr>rX
3arrax 6u6''uorercu AdobeAcrobatr{eader ,ISBN g7g_5_ggg4_00g4_o
<URL:http://e'lib.vlsu.ru/bitstreaml1234567gg13067lll006gg,pclF, 

Ea6ruorena Bnfy2' Eaprr6zH A' A' Bapr'I6uH, A' A' @uszro-xaMu.s HaHoq acr.rL\,HalroMarepr4aJ,roB r.{ HaFro-crpyKryp f3nercrponur,rftpecypc] :Vve6,noco6ze lA, A,Eaprr6au, B. A. Eaxrutra,B,Z, Torrr';rrzr.r,H' fI' Tourzruua. - I(pacuonpcrc : coY, 201r, - 236 c, - ISBN 9lg-5-7638-2396-7.
http : I I znaniurn. com/catalo g.php ?bookinfo:44 1 5 43

3, fopoxon B. A, Marepzalrr 14 Lrx rexHoJrorr4rz.
IJ.B. Eensxon, A.f. CxvpuaAse; llo4 peA, B,A" fopoxoea.
uue,2014. - 589 c.: nn,; 60x90 1116, _ (BO: Eaxananpuar).
http : I I znanrurn . c o m/c at al o g. p hp ? b o okinf o : 4 4 6 0 9 7

B 2 q. rI. 1,: V.{e6uux I B.A, fopoxon,
- M,: I{I4Li I,IFIOPA-M; Mu,: I-ton. sHa_
(n) ISBN 978,5-16-009531-8, 500 erc:.

4' fopoxon B, A. Marepr'ianrr v Lrx rexnoJrofun. B 2 .t. H. 2.: Vqeouzr / B,A, fopoxon u
ap; floa pe4' B.A. fopoxona. - M.: HIrII-{ zHoPA-M; Mu,: Hon, sHaHu e,2014,- 533 c.: r.in,; 60x901116' - (BHcIree o6pasonauze: Barcalanprzar). (nepenner) ISBN 97g-5-16-009532-5" 500 orc:.hltp : I I znaniurn. com/catalog,php?bo okinfo:4460 9 g

n) up orp aruMrro e o 6 ecne.r eur.re u Llnrep rr er-p ecyp cbr
1, HanorexnorofuqecKlzrinopran:b@
2' HanorexnoJrou'rsecr(oe coo6ruec'rno Irauorraerp: @



3, Cafir rcovuaurau <HT-M[T>: bqp_/Wdl-tg
4. Poccptfrcrcoe o6qecrno cr(aHupyroqefi soHAoeofi

hltp"fu , 
nangrypil d. o rg

Pecypcrr rntr rvrcraHrlrroHHoro ocBoeHrr.f, r(ypca, pa3MerqeHHbre Ha cafi.rax:
1 ' http://www.kodges'ru/nauka/popnauka/1 

8 8653-nanostruktury-i-nanolrater:ialy,-sintez-
svoistva-i.html;

2' http://www.kodges,ruln auka/obrazovanielI37226-nanotexnologiya-v-yelektrolike,-
vvedenie-v.html;

3 ' http://www.studmed.rulbulgakov-av-bulgakova-nm-burakov-im-i-dr-sintez-

nanotazmernyh-materialov-pri-vozdeystvii-moschnyh-potolcov-energii-na-

veschestvo_b3 3 b8 0d27fg,html I

8 " MA'TEPIIAJIb HO - TEXHUIIE C K O II OE E CIIETIEHI4E ItI4 CUU UII4I{bI

JJeruuonubre ayAr{Topr4r4, ocHaqenHrre Aocxoft (4nn r'rena
eKrlrror{Hbrx cr{creM, npoeKTopona u uoyr6yxou.

r,rJrrr MapKepa), sr(paHoM AJtrr [po-

Ay4uropuu r|tfl' [poBeAeHIz x sauxrwit, ocuaulduuue coBpeMeH]rbrMrz nepcor{aJrbr{br\{r4 r(or\4-
IrblorepaMlz, o6re4IzueHHbIMI4 B JJoKaJIbHyIo BbItIIzcrI{TeJIbHyro cerb I4 yI(oMUrer(ToBa}IHbIMr,I treo6-
xorIIMbIM cI4creMHhIM Iz npI4KnaAHbIM nporpaMMHbIM o6ecue.reHueM, ayrrrropl4u Bblqr4cJlureJlr,Frofo
IIEHTPA.

Mr.ir(po cr(onrrkr u HaHlTexuolorHli :



Pa6o'Ian [porpaMMa AI{cquI]rIrHr,I cooraBJ]er-ra B coorBercrBr.ru c rpeooaauasnrz efOC BOro HanpaBrreHr4 ro A21Qf-O2 gygAAyeglanbl,esg,

Pa6c,uyro nporpaMMy cocraBr4Jra

PeqeuseHr
(npelcranulem pa.6oroAareng)

" ,fr4 /
flporparvnaa paccMorpeHa rz o4o6pelra Ha 3aeer,aluu rca{le4pu

rouenr rca6, OzIIM Xrvrenurzqxar E.B.
(@AO, noluzcr)

QI4O, nbanucr,)

pC,/14,

w,

yuedurrfi ro4

3ane4yrorquft xa$e4poft

(OI4O, noAnr.rr:t)
Apanen-rr: C.M,

l?a6onatr rporpaMMa paccMorpeua u o1o6pena Ha 3 ac e 4arruu y.re 6u o -lr erola qecKo fr. xoutu c cuvt
H a rpaBJren nn 02.03,Q2 eyH,uaMe HTaJTbFI KA IT IIIIOOPMAII I4OI ITIEI

llpeAr;e,4areJrb KoMr{ccuu
ApaNen.rru C,M,

(ozo, noauucr)

JII{CT fIEPEYTB EP XNEHI,I,I
pAE OrIEI;I IIp orpAMMbI AI4 CI_II4fIJITTHLI

Pa6oqas nporpaMMa o4o6peHa ua qe6nnrft roa
flporoxon 3acera:riutr racfe4pr,r J\b or
3ane4yrcqrzfi xafre4poft

Pa6o.ra[ npo]rpaMMa o4o6peua ua

flp oro xor 3 ao e ilatwfr rc acp e4prr J\b

3 ae e4ylorqrait rca$ e4p ofi

Pa6oqarr nporpaMMa oAo6peHa Ha

fI pororol 3acielaHutr xacpe4ptr Nl

3 an eryrcrqufi xadl e4p ori

yue6Htfi ro4


