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1. UEJrb OCBOEHTL'T II/CJII4UJIIIIHbI
lJelr,ro ocBoeHIztI Aucurrttnr{Hrt <Ocuonrl }IaHorexHonornft>tsrfleratnrBlnrlorctl o3I]aI(oIvIJIe-

rrlrfl. c Hoeeft[II4\,ILI Aocru)Ke:g^lrflMu r{ Ha[paBneHutrMvr pa3BLrrtrfl B coBpe]\{gunofr uexcAlrclll4ilnliHap-

rroft o6lacrrr lpar(Tr4r{ecKux HayrrHbrx snaHzfi - HaHorexHoJlofu{x. CryAeurr,t rIocJIe npocJlylrlrBa-

rrrr.fi Kypca AoJ])rGbr cno6oAuo opneHTrdpoBarbc-fl B ocHoBHbIX HanpaBneHlrtx pa3Bvrrvrfl. HaHorexHo-

loruli; rroHrrMarb cyrt eQ$ercroB, orpeAenflrorqrrx oco6rre cpzsuro-xltMrlqeoKl{e ceoficrna HaHoMa-

TeprranoB; 3HaTr, ocFroBHbre TexHoJrorr{secK}Ie ilpoqeccbl, I{cnonByeMble npl4 [oIyrIeHI4I4 HaHOMaTe-

pr4anoB; r{Merb npeAcraBrrgHnq o Bo3Mo)r(Hocrvx coBpeMeuuoft upu6opuo-MerpoJlorl4.recKofi 6a3l't

Anr r{ccneAoBaHr4rr Marepr{aJroB c HaHoMeTpoBbrM rrpocTpaHcrBel{HbIM pa3pelxeHl4eM

3aAaqu AIrcqrruJllrHLI :

. rr3freHr4e ocHoBnbrx Br.rAoB n cnoficrn uauoo6remoB, I{aHoMarepl4arloB, npn6opon u

ycrpoficrn Hatrx ocHoBe, Tr4rroBbre rexHoJrornqecKr4o rrpoqeccbr rlx rtoryrreHlz.fi, srIeMe]ITHyIo 6asy, a

Tarur(e rr4rroBoe o6opy4oeaHLre, BKJrroqas re)<ulzKy r{ccrleAoBaHus nauoo6beKToB;

o $yu4anreHTaJrbHbre ocHoBEr rrpoqeccoB crrHTe3a, alaJryrca ra (rynrquoHl4poBaHns Marepl4-

ilJroB rr r(oMnoHelIToB r{aHo- I4 Mr{r(pocr4creuuoii TexHIrKIz.

r flpulrel{eHl,IeHaHoMarepLIaJIoB,

2. MECTO AT4CIIUIJII,II-IbI B CTPyI(TyPE OrrOIr BO

,{ucqznlusa "OcHoBbr HaHorexHororufi" orHoclrrcr K Ar4crlr4[nr{HaM rro nu6opy uapuarnnHoft
Lracrr{ O|IOI, r{urae'rcr n 4 cevrecrpe u 5azupyercs Ha paHee noryr{eHHbrx 3Har]r4rrx cryAeFlrou,

upuo6pereHHbrx B Kypcax o6rqeft Qusrarcra. Ou HaupaureH Ha o3HaI(oMrIeI{I4e pa3Mepnrrx erf rpexroB 14

csoftcrs uanoo6r,erroB, MeroAoB r4x ronylreHa{, npuo6pereHrrro HaBbrr(oB pa6orri c ycraHoBl(att,ru

no noryr{eHuro Lr AnafHocrr4rer r{a}roMarepl4aJroB, ua o6ulee paculrzpeHr4e KoMrrerer]rlr4r4 cryAerlroB Il

o6lacru HaHorexHororufi .

3nanun, noryqeHHbre B paMKax v3yqenkrfl Aaunofi Ar4cII[ruII{HbI, Mofyr 6um rpnnte}IeHbl AJITI

HarrvcaHtrs. nrrnycxuoft rnarudrurcaquoHuofi pa6orrr rr Ar{crluurrr,rH rrpeArroJrararcuux u3yqeHue

HaHorexHonoruft.

3. I{OMITETEHIII4I4 OEyqAIOrIIErtl C.fl , O OPMI,IPyEMbIE E PE3yJIbTATE
o c B o B HVtr nuCJ\ r4tr Jrr4Hbr (M o Av Jrrr)
B pesynrrare ocBoeHr4fl LkrcwrrJrr,rHbr o6y.raroqzficr AonneH oBnaAerb cJreAyIorIIt4Mt4 I(o\{-

IIETEHIII{SMI4:

cnoco6nocrbrcl Bbr.sBJrrrrb ecrecrBeHHorJayrlHyro cyruHocrr npo6rreM, Bo3Hr.rKaroqnx B xore
npofreccraonamuoft Aesrenr,Hocrl{, npr.rBJrer{arb AJIx I4x peureHrrt $tzsurco-l,rareMarnlrecKufi. annapat
(orrK-3);

roroBHocrrro r( MareMarr4rrecKoMy MoAeJrr{poBaHr4}o npoqeccoB u o6renron npu6opocrpoe-
Hlrs. v vx vccreroBaHr,rrc Ha 6ase craHAaprHbrx rraKeroB aBToMarrr3r4poBaHHoro npoerorzpoBaHurr 14

caMocrorrrenbHo paspa6oranurx rporp aMMHbr x rpoAyKron (lIK-2) ;

cnoco6uocrbro K rrpoBeAeHrrro rr3Mepeltufr, u uccneAoBanurtr pa3nurrHbrx o6rercroe rro 3aAaI{-

nofi r,rero4rarce (lIIt-3 ) ;

cnoco6socrbro r( anarpr3y, pacudry, [poeKTr4poBaHr4ro r4 KoHcrpyr,rpoBaHr{ro B coorBercrBur,r

c rexHur{ecKI,IM 3aAaHr.{eM Tr4rloBbrx cr4creM, rpn6opou, getwrcfr. r{ y3noB Ha cxeMorexHl4r{ecKoM r,I

3rreMeHrHoM ypoBllf,x (lIK-5).
B pe:ym'rare ocBoeHl4.f, AlrcqutrnlrHst o6yuardrquficr gonneH AeMoHcrpr{poBarb cneAyrorune

pe3yJrbrarbr o6pasonaunr:



3naru : cpra:uro -uareMaruqecKwft annapa't

Yueru: aHaJrr{3rrpoBarb, paccqnTbrBarb, npoer(TrzpoBarb I,I KollcrpyupoBar B coorBercrBl4l4 0

TexHur{ecKHM 3aAaHr4eM Tr{rIoBbrx cr4creM, upu6opon, Aerareft H y3JIoB Ha cxeN,IorexHl4rlecKox'l I4

oJreMeHrHoM ypoBr{sx; pa3nr,rqarb pa3MepHbre :$cfercrr,r (1,2,3D) n oco6r,x nporBrIeHl4tx cptlst'ttco-

xl{Mr{r{eclfl4x csoficrs HaHoMarepuaJroB; rrpoBeAl4Tb I{3MepeHI4tI I'I uccngAoBaHLrfl pe3JrvlrlHbx o6tett-

loB rro saAauuofi MeroAuKe; BbrsBl.srb ecrecrBeHr{oHayqHyro cylqHocrb [po6reM.

B.naAerr: cuoccl6uocrr,ro K rrpoBeAeFrrrrc v3MepeHufr. u ucctteAoBaHl4t pa3nI4r{HbIX o6r,elcrou

rro 3aAaHHoft neroArzrce; cnoco6uocrr,ro r( aHaJrr{3y, pacuery, [poeICI4poBaHuIo Ir KoHcrpyI'IpoBaI]I{ro

r] coorBergrBr,ru c rexHr4r{ecKtrM 3allaHvreM TI4TIoBIIX clrcreM, upu6opon, Aeraleft u y3noB Ha cxeMo-

TEXHI4I{ECKOM I4 3IIEMEHTHOM YPOBIU.

4. CTPyKTyPA rr COAEPT{AHI4E Al,rCqUlJII,IHbI
O6rqas rpyAoeMKocrb Alrgquurr{r{br cocraBr.ser: 2 sa.{erurte gAIrHI4ubI, 72 qaca.

c OAEP X{AHI4E AI,I C UUII JII4HT,I
JIEKIIIII4

PasAer 1. ItnaccvfikrnarpLrfl. Hasoo6rerroB n l{x xapar{TepHue oco6enHocrlr: KpLIcraJIrIuqesI(atI, reo-

MeTpr4r{ecKa.f, , sJreKTpoHHarr crpyl(Typbl.

1 . Itlaccu cp trKar\r4s. nano o 6t erron.
I. I. Knaccra$zrcauua ro arperarHoMy cocrosH[,rro,

L2. Krraccucf rExaqn.a ro pa3MepaM.

1 .3. Kraccucf nraqrax rro MepHocrr4.

2, XapaxrepHbre oco6enHoc:rv nauoo66er{roB,

2. 1 . Kprzcran rvl:ecnafl crpyKryp a"

2.2.3 rcwpoHHarr crpyKrypa.
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2. Pa:nrepubre 3aBIrcI4Mocru cpusuKo-xlr\4l,rqecKnx csoftcrB MarepI,IaJroB B r(Jraccr4qecKo\{ rd

r(BaI{ToBoM npu6ruxeHrrflx.

2, Pa.sruepnld sf Qercr',

2, 1 . Irlsl,{eueHr4e O a3 oBoro paBHeB ecvtr B HaHocr,rcreMax,

2,2 .P az;r.aepnafl . s aBuer4M o crb reM rr ep aryp br rr Jr aBn eH r4rr M arep r.,r aJr o B .

2.3. llonepxHocrHar oHeprlrfl .

2.4. [tmua cno6oAnoro npo6era sJrer(rpoHoB,

FarAe.r 2, VIctopux pa3Blrrvrt HaHoHayKr4 rz HaHorexHorrofrrrr.

L VIcr opux p asBurufl, H aH o H ayKr{ r{ H aHo rexHo Jr of r4r4,

1 ,1. ,{penHue r\rrBtrnri,:,a\vyr v HaHorexuoJror}rz.

1.2. Przuapa OeftnvaH I,I HaHoMr{p.

1.3. CoupeiraenHoe cocro{Hl{e HaHoHayKr{ rr rprrcy}r(Aeurae Ho6eJreBcr(rzx npeuuft no cpnsure.

lP asAer 3. Texuoroull4 loryr{eHr4.f, HaHoMalepr.ranoB.

1 . Oopir,rupo Balr.:ae Marepr{zuroB rro Mexa}rrr3My ( cHr43y-BBepx),

L Mexauu:nr $oprr,rrapoBaHr.rfl (cHr43y-BBepx).

1,1. Itzneruqecr(oe ypanHeHrrr o6pa:oeauzr uoeofi cf asrr.

l, .2.Bulst 3 apo,4brrrreo6p a:oe anzx.

1,3. Pocr 3apoArrrrreft Hoeofi (fnsrr.

2. Ooprr,rupoBar{ue Marepr{anoB rro MexaHr43My (cBepxyTenzs>.

2. 1. Oco6eHHocrr4 r43MeJrbrreHrzrr Marepr4aJroB,
'2 .2. VIrrr e:ucuBrrafl. rtracrr.rqecxaa 4e $ opMarlus.

PaeAe.r 4. Mero4rt MexaHurrecroro Ar4c[eprr4poBa]rr4rr rronfreHr{rt }raFroMarepl4anoB.

1 . MeroAu M exaHr4r{ecr(o ro Alrcrr eprr4p o B a]rr4r.

I . 1 . lloryueHlle HaHoMareprraJroB MexaHr4qecKr,rM r43MerrbqeHrreM.

[ .2. Meroabr r4HTer]cr4rnoft ulacr[.recKori 4edropnraquu.
I . 3 . Meto4br MexaHrzrrecKr4x eos4eft crnufi pa":luunrx cpeA.

2. MeroAlr Q ra:uuecxoro Ar.rcleprupoBallrfl .
2, MeroArr $usuvecxoro Atrcleplr4poBaHlrs,
2, L llonyveHr{e HaHoMarepr4anoB p acrrbrneHr4er\{ pacnnaBoB.
'2,2, Merc lbr r.rcrr ap eHr4fl -r( oHAeH carJur4.
'.2.3 . B at<y yl,r - cy 6 lulr aqlr o HH as rexH o Jr o f r{.f, .

2, 4, MeroabrrrpeBparqeuuft nrnepAoMcocrosHr4ri,

3 . MeroArr xrrMr4rrecKoro [oryrreH[.s HaHoMarepr{anoB.

.3 . 1 . llonyueHr{e HaHoMarepr4anoB xrrMrzqecKrrM rTpeBparqeHrreM.

.3, 2. 3rrerrpoxr{MrrqecKr4e MeroAbr.

3,3, Mero4r,r, correraroulr4e xr4Mr4rrecKr4e u cfusnuecKr4e npeBparqenutr.

4, EuororrzqecKrreMeroAbrloryqeHr{rMareprraJroB.

Pa:Ae.u 4.MeroArr ArrarHocrr{rcu u cnoitcrBa HaHoMarepr{anoB.

I . OnpegeueHr4e ArrclepcHocril MareprraJroB.

2. MeroArr olpeAeneur4rr orreMeHTrroro cocraBer

3. MeroArr aerarvsa Sa":onoro cocraBa

4. Me:f olrruccrreAoBaur4.snoBepxuocrr4Marepr4aJroB

Zctcyccrneuuoeuauorf opnaoo6pasoBaHl4e: nyqKoBbre r4 3oH.4oBbre Mero,4br rzrorpa(ruu,
I . MonerylflpHo -nyqeB arr gnr4Tar(cn.f, .

2, Merolrr soHAosoft Texr{oirorr{r4,

3 . flyuxon axHaHoJrrrrorpaQ lu.



Pasler S.flpunreneHr4r HaHocrpyr(ryp B rrpor43BoAcrBe r{ Hayr(e

1, llpr,rmeueHur r{aHoo6teKroe B npoMbrllJrer{Hbrx rexHorofu.sx.
2. llparvreueuun naHoo6ber(ToB B MeAr4rlprHe,

3 . IlprzvreneHr,rrr rJaHoo6rerciroe u po6ororexHr.ir(g.

4, flpnnaeueHr4.fl HaHoo6rexron B crpo]rreJrbubrx rexHoJror]iflx.
5. MarenaaudqecKoeMOAeJIrrpoBaHI4eaHaHorexHoJIofuu.

5. OEPA3OBATEJIbIIbIE TEXI{OJIOfI4I4
o JIeKIItIoHHo-ceMHHapcI(afl cldcrerr,ra c,6yueuun (rpa4rzqr4oHHbre JreKrIIroHHbre I4 npar(T[qe-

cK],je 3aHtrrufl.);

o case-study (nonyueHl,Ie Ha npaKTl4rreoKtrx 3alflTuax yue6Hrrx xeftcoe c rocraHoBxoft saAa-
ut't u my6or<oft npopa6orrcoft upo6leur,t paspa6orrcu u peururcaguu rpe6yeuofi uuuraqaouHofi nao-

nlenv);

r M&croP-KJIaccbI (4eir,roHcrpa:!{ufl Lra rpaKTr{qecr(r4x 3aHrrrrrrrx npr4Mer{euut npudMoB, Tex-
t{orotnft, Mero.{oB rIMIrraIIIroHIloro MoAerrr4pol}aHIz{ Ha KoHKperH},x 3aAar{ax (xeficax);

' npI'IMeHeHIre MyJIL'IvMeIlza TexHoJIorl4fi (upone4elllze Jrel(UnonHbrx 14 geMr4lrapcr(r4x 3aHr-
'tuit c nprIMeHeHI4eM KoMnLlorepl{bx npe3eH'rarlprfi u Aer,aonoTparlrzoHHbrx ponhr(oB c loMoulbro
rpoer{ropa ulz 3BM);

. TexHoJIolI4fl pa3BI4Tut KpI4TI4r{ecKoro MblrureHl4.f, (upranurrze cryAer{TaM r{aB6InoB r(pyTr4-

'recKo ft orleHr(rr p asp a6 0rauHbrx r{Mrr r.rMr4Tarlr{o Hutx rr,r o4eneft ) ;

. I4H0opMaIIIroHHo-I(oMMyHIrKarIIzoHHr,rg rexlroJrorrzr4 (npulreneuue uu$opvaur{ouFrbrx
TexHoJlorurt ptx MoHHropI4Hra reryueit ycrreBaeMocrr4 cryAeHroB H KoHrpoJrs snauraft);

6, OIIEI-IOqHbIE CPEACTB A TII'I TEKYUIE|O ITOHTPOJI'I YCTIEBAEMOCTI4,
fIP o ME ntyT o rIH o tZ,q.rrE c r.A.IIuI4 tr o I4T o f AM o cB o EHI4I I\vct1g41n JIr4-
HLI II vtIEE lH O -MET OAI4IIE CK O ll OEE CIIEIIEHI4E CAM O C T OTITE JIb I{ O I4
PAEOTbI CTYNtrI{TOB

a) Boupoctr pefiruur-KouTpoJrrr :

E o.np o ctr pefiTr.rur:rcourp prfl_.,Iqlj
1' B qev Bnr nu4are rJIaBHyro npaqr4Hy BbrAeJreHr4rr FraHorexHororzft or Apy-

fr4x orpacJreft Hayrcrz n rexuolorufi:
a) ucnoltsoBaHr4.s xpafine MaJrbrx pa3MepoB;

6) rcoopaunailbHoe I43MeHeHI{e cnofi crs Marepr{aJroB, rrro o6ycrauaBaer peanr43ye-
Mocrb ueluuefiurx rz ynr4r(aJrbHbx sc[{erron;
n) upouaraHAa B CMI4
2. Hagoenre Lr3BecrHble Baru SopvLr HaHocrpyKTyprrpoBaHHbrx Marepr4aJroB:
3. llpune4rzre [pl4Mep Al{clepcHb]x cpe.4, B Koropbrx Ar,rc[epcHax claza Haxo-

AUTCfl B TBepAOM COCTOf,HrZr4, A CpeAA - B )rs4Al(oM :

4. flaftre onpe,4eJreHr{e pa3MepHorrry e$ rf erc.ry. flpuae4r4re rrpr4Mepbr
5. B qeru 3alslloqaerct IpI4HIII{I rpoprraupoBaHr4s }rar]oMarepr4aJroB rro Mexa-

Hr43My (CB gpxy-BHras). ItaKraMr4 MeroAaMr4 MOltGro 3To ocyurecrnu.rr,?
6. Hagosr4:re MerorbrorrpeAeneHrrrrpa3MepoBHaHoMarspr4aJroB



B onp_o cbr pgfi rurJr-Kg uIIr o.rrrr J\92 :

1, flaftte onpeAeneHlr e lepMr4Hy (HaHoqacrrzrla):

2, Oruecure uanorpy6rcr4 no pa3Meprrocrr.r r( Hylro{brM rpynnal,r:
- oAHOMepHbre;

-IByMepHbre;

-TpexMepHbre;

-MHOfoMepHbre;

r4 ArrclepcHocTr4 r( Hy)nHbrM rpylnaM:
-HyirbMeplrbre;

-oAHOMepHbre;

-IByMepHbre;

-rpexMepHbre.

3. llpuee,4u:re [przMep Ar4crrepcHBrx cpe4, B r(oropbrx Ar4crrepcua{ cf asa naxo-
AI4TCfl. B )IflZAKOM COCTO'THLIH, A CpeI.a - B ra3oBoM :

4. fiakre orpeleJ]eHrze pa3MepHorrry er$ S ercry, llpvnearzre rrpr4Mepbr

5. B 'Ie\a 3aKrloqaercs npLIHIII4u SopurzpoBaHr4rr HalroMarepr4aJroB rro Mexa-
HI'IsMy (oBepxy-BHlz3). Itaxurraz MeroAaMr.i MolnHo 9To ocyuecrnurr?

6. zcnonls o B aHrre r{aHoMarepr4 anoB B ApeBFrrrx rlr4BaJrr43 aur4sx :

'7. IfanorexHorrofrrr4 s po6oro:rexHzKe:

8 . Has onure MeroAbr orrpeAerreH !rs. Azrc;lrcpcHocrrz Marepr4anoB
9, Ouacuocrr uauoo6r,erroB Ar.rt rKasofi npupoAbr

I.l onp o cr,r p efi runr-xo_grp pIIr Ns3 :

1, Hauocrpyrrypbl LI Hal{orexHorrof}rrr: uauorpy6rcr4, oAHoaroMHr,re cJrorr, rgar{ToBbre rorr-
KI{, reTepocTpyKTypbr r{ cBepxperxeTKr4.

2. @uguxo-xlzMrIqecrl,Ie MeroAbI noryr{eHrzfl nauoo6rerros.OcHonr,r Morler(yJrrrpHo-
.nyuenoft 3rrr4TaKcr4r,r.

3. Ocnosnrre rcnaHToBopa3Mepubre esrfexrr,r

4, Onsu'Iecxl4e ocHoBbI gnel(Tpol{Hoit uunpocKorrr4r4. Tunr,r coBpeMeuFrblx sJlercrpoHHbrx
rvlHKpocKotroB,

5. MeroAtr l{auocrpyKTypHoro rrccJr(lAoBar{H.f, Krracrepon. Ousr4r{ecKrre ocgoBbr Macc -
crreKTpocKorrr4r4,

6, Anuaparyp a AIrfl rrpoBeAeHIrr 4nrppaxqr4or{Hbx 14ccJreAoBauait nanonaargpr4anoB.

7. Ilpnnreueu,ae u rrepcrel(T]IBbl pa3nrrrr4r HaHorexHorrofuu. 3lerraeurrr Meroorrofnr,r B

I]- AFIOTEXHO J] O II{I4.

8' llpauetreul4e rlaHoMarepl4anoB B orAenbr{brx orpacJrrrx [poMbrrrrJreFrHocrr4. llpzvrepi,r
Mareprz aJron u $ yuxqrzo HaJrb Ho e H a3 HarreHue :

6) Temu per|leparon:
1. Puuap.u OeftulraH ?r HaHoMr4p;

2. Ho6erescxas npeMl4tlno cfusaxe za20IA A. It. feftnaault. C, I-Ionocdnosa;
3. [penuze qrzBr,rJrr{3ar{uu vr HaHorcxr{oJrof [rr4;

4. Paspa6orr<a Po6epra @ynna (RobertFull) rzs Eepxnu;
5. @auracru'recKple [puMeHeIrIztI: Har{oKpy)KKa, HaHoJrudrr, uauouvnrorrkr:
6. nI{K- u PHlt-nauorexHorrorr{rz:



7 ' llpotulmleuHrtfi caHTe3 MoJIeI(yJr JreKapcrB a (f aprrrarcoJrofrzqecr(r4x npenaparoB qerKo

oupeAeneHuoft Qopvtr (6zc-nenrv4sr);
8. llputreHeulzs l{aHorexuororufi B KoMrrr,rorepuofi rexHr4r(e: qer{TpaJrbHbre rrpoqeccopbr;
9. llpzveHeuue HaHorexl{ororuft B KoMrrbrorepHoft TexuuKe: ncecucne Ar.rcr(u (G\4R-

e cf flexra);
10. fu6xne roHrsze oKpaHbr (ru6rae KoHraKrbr lra HaHoyrJrepoAe);

I 1, llprzrvreugHl4e HaFlorexuororaft B TexHr4Ke Ar.snepeAarrr{orpoMHbrx o6l€uon uudlopuaqrar;
1 2, IGanroBbre KoMrrbrorepbr, HaHorexHoJrort4u H HaHorrasMoHlrr(a;
1 3, IfanorexHoJrou{r4 u po6ororexHrzKa;

14. Hauopo6ornr peutr4r(aropbr u ux co3nauzre;

1 5 . Arovruo - crrJroB a.rr MlrKpocr(onr4rr;

1 6, MaruarHo-cr4JroBar MrrKpocKoru,rr;

1 7. CrcauupyloqaJr e Jrer(Tp o HHa-f, Mlrr(p o cKo rrrr.fl ;
18. Mzr<pocKortuq 6lunnero noJrfl;

1 9, Ilp o cn eqr{B aroula.rr eneKTp oHH af, MuKp o rtK orrufl;
20. ManoyfJroBoe paccetHze Lr AnrlaMrrecr(oe paccetrlvre cBera;
21. AHasMs rpaeKTopllft uaHo.racr!rrJ, Au*aMvrqecKoe cBeropaccetrltre, ce.4r.rMeHTaqaouur,rfr aua-

irr{s, ynbTpa3Byr(oBbre MeToAbr;

22, P eu'rreuo4urpparcqaoHHbre MeroAbr;

23, 3nexrpor{Har cuer(rpocK o nufl;
24. KorclareJrbHa.s Mrzr(pocKonr{s;

2 5. Oxte-cnercrpo cKonr4.s;

26. Hefrrpouua.a 4u$par(roMerprzs;
2'l . Maruuruat ueftrpoHorpadtrza;

2B, BosaeftcrBlre Hanoo6t,eKToB Ha )r$4Bbre oDfallr43Mbr:

29, lloxcuquocrb HaHoMarep r4uroB;

30. Monrzropl{Hr nosreficrsurl Har{oMarepr.ranoB Ha }rs{Byro r4 He}r(r4Byro [pr4poAy;
31. Pesynrrarbl HayrrHoro npoeKra 7 pavouuoft enpoueftcKofi nporpaMMbt200l-2008 rr no

nauo6esouacHocrr.r.

u) Boupocbr K 3aqery rro AtrcqunJrrrue:
1 . I{naccra0lrx arJnfl. AvrcnepcHbrx cr4creM no arpef arHoMy co crorHaro ;

2. Knaccrz$urc arJvrs. AtrcnepcHbrx clrcreM rro p a3MepaM ;

3 . Mero4tr MexaFrr4rrecr{oro nucleprr4poBaHr{.tr;
4, MeroAu cf usz're cr<o ro Ar4 crrepr vrp oBaHu tr;

5 . MeroArr xr4Mrzr{e crco f o Arzc[eprkr p o B aHlrfl ;

6. flpuHqun Q opnrrzpon aHtrfl Mar epr4aJroB (cHn3y-BB gpx) 
;

7, Crpyrcrypa HaHopa3MepFrbrx Marepr4anon;

8. Pa:nreputrft et|lSercr;

9 . LlccneAonaHr4e gJreMelrrHofo cocraBa HaHoMarep vanoBi
1 0. LlccneaoB aHrre fr a^:on oro co craBa HaHoMarepnanoB ;

I 1. Mero4r,r u3yr{enr4s noBepxHocrrr;

1 2. Irprzueu eFrr.r.f, HaH oM arepr{aJroB B rrp oMb] rlJre]rHbrx rexHo rro rlzfl x ;
1 3 . llpnueueHr4rr HaHoMarepr4anoB B McAr4rIr{He ;

1 4. llprzvreueur4.f, HaH o\{areprrano B B H ayr(e ;

1 5 . llprznaeneHrzr HaHoMarepr4aJroB n p o 6ororexHr4r(e ;

I 6, llprzueu er{r4.f, H aH oMarepr4 anoB B crp or.rreJrbHbrx rexH ono f r4rrx ;



1 7. Mareruarr{qecnoe MoAeJrr{poBar{ue B Har{orexHoJrorl4tx.

r) B onpocbr AJrfl r(oHlpoJrrr caMo crofl Tel suol't p a6orr,l :

1 . I{raccr,rrpurca{rrrr Hauoo6r,erron;

2. Onruqecrue xapaKTepvc'ruKu HaHocpen;

3, OyunqzoHairbHbre r4 noHcrpyr(rlr4oHrJbro HaHoMarep valrbr;
4. Mexaunsr{br pocra rrJreHor( u3 rrapa;

5, O co 6 eHso crrr M eroAo B KoHconr4A ar\Lrrr HaHoMarepr4 aJro B ;

6 . JIas ep u axu auorrao4u S LrKaq;afl n o B epxH o crr4 ;

7 , MeroAu sou4onoft TexHoJrofuv Anfl co3AaHr{n HaHoMarspr4aJroB:

8. MeroAr,r r,r3frer{rrr csoftcrs HauoMarepr4aJroB;

9 " JIa": epual a6 rrxrlux rBepAr,rx Marepr4aJroB.

7 " yTIEEH O -MIET OAI4LIE CK O E I,I I4IIO O PMAIII4 O HHO E O EE CIIETIEI{I,IE ilVIC -

ur{IInrrHbr
a) ocuonnarr Jrureparypa:
1' Apareutn C.M. Bne4euue n Seuronauo$oroHurcy: cfyuaarraeHTaJrbFrbre ocHoBEr 14 ra-

3epHble MeroAbI ylpaBnteMofo nonyqelJLrfl lr Ar4afHocrr4Krr HaHocTpyr(TyprrpoBaHr{brx MaTepr4anoB :

yue6noe noco6ue rlo HanpaBJIeHIz.f,M noAroroBKu 6arcwnnpuam 200400 (200200) "OrrorexHr4Ka",
200500 "Jlasepnax rexl{I4Ka 14 Jra3epHbre rexHoJroruw",200700 (200600) "OoronuKa n ourouurfop-
MarI4Ka" I4 cIIeIJI4anbHocrtM 200200 "OlrorexHLrr(a" vr 20020I "Jlasepuaa rexHrrr(a u rra3epr{bre rex-
Hororr4u" / C. M. Apareuru lu an.J ; no4 o6u1. peA. C. M. Aparcentrra .- Mocrna : Jlorog, 2015 ,-
'743 c.: ur., ra6l. * 1 enexrpoH. orlr. ar.rcr (CD-ROM) (211 M6) ,-Bu6tuorp. B r(oHr{e.r, - C, M,
Apareran, A. o, Kyuepur, B. f. llporcorrreB, B, f, Pay, A. f. cepreeB - rrpenoAaBarenr4 Bnfy .-
ISBN 97 8-5-987 04-812-2. Ba6ruorera BnfV

2, Crapocrun B,B. Marepl4anbl LI MeT'oIbr uaHorexFronoruftf3rrerrpouurrfi pecypcl i y.re6-
noe noco6He / B. B. CrapocruH .-4-e usl. (sn.).-SnenrpoH. reKcroBbre aas. (1 Qafil pdf: 434 c.). - M,
: EtrII{OM. Ila6oparopus. zuauuiv.,201.5. - (HelHorexuororzu).-Cucreu. :rpe6onaurar: AclobeReadel
XI ; oKpau 10", - ISBN
http://www.studentlibrary.ru/booldlsBN9785 9963260 1 3.htnl

3. Henolun B.it. ItnauroBatl rfzsuxa rz Har-rorexr{oJrofr4r4 f3nexrpoHulrfi pecypc]/ Flenonau
B.K'- Slexrpon,reKcroBble AaHHbIe.- M,: TexHoc$epa, 2013.- I28 c,- Peircav Aocryrra:
lrttp ://www. iprbooksho p,rul I 697 5.- 3B C <IPI{bo oks )), ro raporrro

6) go n o.rrnrrreJrbHarr Jrr,r'rep aryp a :

1' ApatieruH C,M, MarcpocrpyKrypbl, HalrocrpyKrypbr u rlr1po4zrlraMr,rqecrc,re ueycroitun-
lrocrl4, lIHAyIrI4poBaHFIbIe JIa3epHbrM r43ryrreHr4eM Ha rroBepxHocrr4 TBepAbrx ren : MorrorpaSut I C,
M. Aparcenxu lu Ap.] ; Bna4unupcxuft rocyltapcrBeHHbrft yuunepcrzrer (Bnfy) ,- B.ra4unrup :

llnaauvrupcxuft rocy,4apcrBeHHbrft yuunepcrzrer (Bnfy),2010 ,- f44 c. : r4Jr., ra6l, - Izlirneercn
sneKTpoHHaflBepcvfl..-Bz6ruzorp.: c, I33-144,- Cso6oAurrft 4ocryu B oneKrpoglrbrx LruraJ'rbrrbrx

:'|anax 6u6rzorexa AdobeAcrobatReader ISBN 9Tg-5-9994-0094-0
<URL:http://e.lib.vlsu.ru/bitstreantlI2345678913067lIl00698.pdF, Bu6ruorera BnfV

2. Eapr't6un A. A. Eaptt6uu, A, A" OIlsutco-xuMr4r HaHoqacrr4ll, Ha]roMarepr.{aJroB r4 FrarJo-
orpyl(ryp l3nexrpoHHrrfi pecypc] : V.re6.noco6rae / A, A, Eapr,r6nu, B, A, Eaxruua, B, Z, Tonulun,
l{' |I. Touurusa, - Kpacuo.apcr : COY, 20IL - 236 c. - ISBN 978-5-763g-2396^7.
http : I I znanium.com/catalog.php?bookinfo:44 1 ji43

3' fopoxon B. A. Marepuanu v ux rexHoJrorr{n. B 2 q. LI, 1,: Y.{e6HVK / B.A, lopoxon,
Il.B. Eerr.qxon, A.f. cxupua4:e; llo4 pea. B.A. fopoxona, - M,: HIzIU I4HopA-M; Mn,: I-lon. sHa-

978-5-9963-260r-3 ,



Hue,2014. - 589 c.: un.;60x90 ll16. - (BO: liarcananpraar). (n) ISBN 978-5-16-009.531-8,500 ors.
http:llznanium.corn/catalog.php?bookinfo:2\46097

4. fopoxon B, A, Marepuam,I u ux lexHoJrorr4nB 2 -{. r{. 2.: Y-{e6HraK / B,A. fopoxon u
Ap; flol pea. B,A. fopoxona. - M.: I{l,I( I4HOPA-M; Ir4u,: Hoe. sHaHae,2074. - 533 c.: rrrr,; 60x90
1116. ' (Brrcruee o6pasosauue: Earananpraar), (nepenner) ISBN 978-5-16-009532-5,500 exs,
http:llznanium.com/catalog.php?bookinfo:rt46098

n) nporpaMMHoe o6ecne.reHne u tr{nreprrer-pecypcbr

1. HauorexnoJrorr4qecKrzfi uopran: http://www.nanonewsnet.r.u

2. HauorexuoJlorllsecKoe coo6qecrso IlauoMerp: httplA{u ry,nane40ete{,ru

3. Caft'r xovruauuu <HT-M.{T>l htfp/www.ntrndt.ru
4' Poccuftcxoe o6rqecreo cl(aHl4pyroueft soHAosoit Mr,rr(pocKolruv u rlaHorexsororuri:

h{p.: //www.nanoworld. or g

Pecypcrr AIrfl AucraHIII,IoHHoro ocBoerrr4rr Kypca, pa3MerrlelrHbre Ha cait"tax:
1. http://www.kodges.ru/nauka/popnaukal188653-nanostruktuly-i-nanomatetialy,-sintez-

svojstva-i.html;
2. http://www.kodges.ru/nauka/obrazovaniell37226-nanotexnologiya-v-yelel<tr.onike,-

vvedenie-v,htm1;

3. http;//www,studmed.ru/bulgakov-av-bulgakova-nm-burahov-im-i-dr-sintez-
nanorazmemyh-materialov-pri-vozdeystvii-moschnyh-potokov-energii-na-

veschestvo b33b80 d27f8,html:

8. MATEPI4A JIb HO -TEXITI4qE CK OII O E E CIIETIEHI4E AI{ CIII4TIJII4IIbI

Jlercquouuble ayAIrropIzI,I, ocHalrl€nnrre Aocr<oft (4nx laerra urru Maptepa), onpaHoM AJrrr r1po-
eKllll o HHbrx crz creM, rrp o er(Top orrl ra no y:r6yrcorr,r .

Ay4li:ropura AJII rlpoBeAonrrfl 3auflTufr, ocnaqdunrre coBpeMeHHbrMr.{ lepco]ranbsr,rN,ru Ko\,{-
nbrorepaMl4, o6se4un0HI{bIMLI B JIoI(aJIbHyro Bblr{ucrl4TerrbHyro cerb 14 yr(oMnner(ToBa}rHbrMr4 seo6-
XoIul\{bIM cIzcTeMHLIM I'I npaKJIa,n,HbIM rlpofpat\{MHllM o6ecue.{eul{eM, ayAITTopI4u Bbrqnclrr4TgJlb}rofo
rfeHTpa.



Pa6ovyro nporpaMMy cocraBr4Jra OnIIM Xrvre4rnauras E,B.
(Otr{O, noAlncr)

PeqeuseHr
(npe4cranurell pa6oro4arerr)

Pa6oqair trporpaM\{a rucl{I4rIJII4Hbr cocraBJrsrra B coorBercrBr4r4 c rpe6onaukrtrMar OfOC BO

HanpaBJrerJzro 1 2, 0 3 . 0 5 JIas epuas rexHura r,r nal epEllg jgxEanaM{

(rriecro pa6orrr, Aon

flporpanarvra paccMorpeHa14 o4o6peua Ha 3aceAaHnrz naQe4prr QzIIM

3 aee4yrorqrzft xacf e4p ofi

(OI4O, to4uncr)

ApaxernH C,M,

Pa6oqas. [porpaMMa paccMorpesa ll oAobpeHa Ha gaaelLaluv y.re6no-ueroAr4lrecKoii riol,ruccrzlr

HanpaBrreHzn 1 2. 03, 05 llagepHarr rexH[xa z Jra3ep]rbre rexr-rojrofr4]T

?/il'nfl

[Ipe4ce4areJrb KoMr4ccr{r4

Pa6o'ra.s [porpaMMa o4o6peua ua

f,Ipor:orrrn 3aceila:ayrfl. r<acf e4pu J\b /or
i3 ane4yroqrzfi xa$ e4pofi

JII{CT IIIIPIIYTB EP XAEHLI'I
PAE O r{EIz IIp O rp AMMbr AI,ICUIIIIJII{HbI

qe6srrft rol

Apar<ennrl C,M,

e, a,

Pa6o.ra.a nporpaMMa o4o6pena ua

llporonor 3ace Aalvrs. rcacp e4ptr J\b

3ane4yrou1ufi xaf,e4pofi

Pa5o,aafl nporpaMMa o4o6peua na

I1poroxon 3ace1aHrrt{ rcacf e4ptr J\b

//--yuedHufi ro4

yueOnlfi ro4

(oao, no.qnncr)

Ilaeeayrcqufi ra$eapofi

OT roAa


