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1. UEJt:b O CB OEHUTfl IVtU\I4frJrr,rHbr
Z.:lyueuue AI,Icur{rIJII4Hu <MareprzaJroBeAeHrze HaHocrpyr(Typr4poBaHbrx Marepr4aJroB) cry-

.4eHTaMI4 I{alpaBJreHvs fioAforonrz <HauorexuoJrortru u MurnpocrdcreMHarr rexurzrco) npeA[oJla-
raer [oryqeHl{e cI4creMarI{3r4poBaHHOrO npeACTaBJ]e]Hrrfl. O 3aKOHOMepHOCT.flX aTOMHOTO CTpOer{r4t
TBepAbIX T9JI, H3f{euue dleHoueHoJlofI4qecKr4x reopr4ft Alst alarrLaa esQercron B TBepAbrx reJrax,
3HaKoMcrBo c MareMarI4qecKI4MIz MoAeJItMu Iz QopuaJrIr3MoM Arr.f, BbI[oJrHeHr.rr pacqeroB npr4
pelllelll{I4 I(OHKperHbx rexH[qecKr{x 3aAarr, cBrr3aHHblx c [paKTr,rqecrs4M npr,rMeHeHr4eM HaHOMa-
Tepr4aJroB,

If,rl.nrrc ocBoeHI,It ATIcIII{rIJrI4Hhr rBJlf,erc-f, dlopruruponaHrre npeAc:ranneuzft o [poqeccax 14

.'IBJIeII[49X, npoTeKaIouHX B HaEOCTI{OTeMaX 14 MATepVAnax, BbIfrorIHeHHbD( I]a UX OCHOBe, rIpI4
pa3Hbrx BtuAax eosAeftcreuft .

3 aAaqu .qucqnrrJruHbr :

o l{3yr{oHIze oco6ennocreft arouuofi Lr oJreKTpoHnoft crpyrcrypbl HanoMarepr{aJroB;
o 3FIaKOMCTBO C Hrr3I(Opa3MepHbIMI{ CTpyrcrypaMH, TeXHOJrOrntrMkr I4 MarepIraJIaMLrHa I4X OCHO-

BE;

o rIoJIy'{eHI4e rlpe,4cranneurzft o coBpeMeHHbIX MeroAax ArIarHocrl4l(a HaHoMarsprraJloB.

it. MEclTo AI4CrIlrlJrI,IHbr B cTpyKTypE OIIOII BO
.{ucqrznnuua <MatepllanoBeAeHl,re Hanocrpyrcyrpr4poBaHHbrx Marepr,ranoB) ornocr.rrcrr K

o6.sgaterr,ublM ALicqz[JIIzHaM BaptrarkrBnoit 'racru O|IO[ rroAforoBKu laxananpoB no HanpaBne-
uuro < Harrorexuo JIof r,rtz I,I MI{Itp o clrcreMH as rexHr,Il(a).

ll:yueHue AIzoIIIzrIJII{HrI rlpernoJraraer Hurulrve cby"lanae"taJrbHbrx 3uaHvri4., r(oropbre
Sopurzpyorc'I y cryAeHToB [pLI I43frsHIrIr rpeArrrecrByrotrlr4x Arzcrlr4rrnuu 6azosofr..racrra: (OH-
3I4Ka), <l\4areuarzKa>>, a TaK)I(e AI{cqrznJIIrH Bapr4arlrBgoft .{acrl4: <BseAeHIze B HaHorexHoJro-
f lrro), <K,B anro s afl u cr arvc"tLrrrecKarr (puszrc a>

3uanut', rIoJry reHHbIe B paMKax rsyrentrs.Aasuoft Arrcur{rrJrr4Hbr, Moryr 6rrrt upnnaeue-
HbI rlpa u:tYreHldvr Apyfl4x cfielll4anbHbrx ArzcqunJrr4H no HanpaBJ]gHr4ro nOArOTOBKrr, a raK]r(e npu
BbrnoJrHeHrzu BbrrrycKHoft nnanuf r.rKarlr{oHHoft pa6orlr.

3. KOMIITETEHIII4I,I OByqAIOTTIE|OCA, OOpMI4pyEMbIE B PE3yJIbTATE
o c B o EHLrfl . IV U\ r,rrrJfirHbr (M oAy Jrrr)

B upoqecce ocBoelll4lr Aanuofi AlrcqurrJrr4Hbr cry,4eHT {oprvlzpyer r4 AeMoucrpr.ipyer cjreAyro-
rqrae upo (r eccrroHaJrbHbre KoMrrereHrlrru :

1) cuoco6nocrblo BbI.sBJLrrb ecrecrBeHHoHayrrHyro cyrrlHocrr npo6neM, Bo3Hrrr(arcrlr4x B xo-
4e upo$ecglloHaJlbHoft 4elremnocrlr, [prrBJ]er(arb nrrx trx perneHr,rfl coorBercrByrorquft
Q u:s u x o - rrr areM arr.rq ec K nft annap ar ( O ilI{- 2 ) .

2) foroBuocrbro rIpoBoArITb gKcrlepr4MeHTaJrbHble r,rccJreAoBaHr4rr rro cr4HTe3y yr alurv3y Ma-
TellualoB Ir KoMrIoHeHToB HaHo. r.r MrzKpoc[creuuofi TexHr{Kr4 (lII(-2)
B pesylrrate ocBoeHl{s AI,IcqurIJII4Hrr o6yraroulrzficr 4ouceu AeMoHcrpr4poBarr, cneAyro-

il,ue pe3yJrbrarbr o6pa:onaHzx :

1) 3u4m: oco6enuocrlz aroMHofo r4 gngr(TpoHHoro crpoeHIas r]aHoMarepr{anoB; oco6euuocru
TexHoJIOTIIqeCI(ofo IzcfIoJIb3OBAHLIfl. Hkr3Kopa3MepHbrx cTpyr(Typ; cnoficrna r{aHoMaTephranoB tr
HaHoclrcreM npr.r pa3Hbrx runax eos4eftcrnzii ua uux (OIIK-l).

2) Yvrem: BIITIoJIH{Tr pacr{srr,I nJI{ oIIeHKrz ecpcferruBnocrr4 r{crrorrb3oBaHrr.s r(oFrr(perr{brx
HaHoMarellr4zuroB, (OlK- 1 ).

3) B4raerr: lreroAaMlz ananar3al{ r(oHTpoJrs HaHocrpyKTypr.rpoBaHHrrx Marepr{anon (lIIt-2).



4. CTP'yKTypA tI COAEPX(AHr,rE AI4CrII4rrnr4HbI (MOAyJffr)
O6raas. TpyAoeMr(ocrb Ar.{cquflrrr4Hbr cocrasrser 5

C OAEP}KAHI4E AI{ CUUIIJII4HT,I
JIEKUpTLT

PasAer 1. AroMuarr rr 3JreKTpoHrrafl crpynrypbr rBepAr,rx reJr.

1 . 1 
" 
ArorraHo -Kpr{craJlJrr{r{ecKo e crp o eHr.i e rB epAbrx re Jr.

1 . 2. 3 olrHas crpyKTyp a Lr cr arr4crur(a ronylp oB oIHlrKo B.

1 . 3 "Kn anroBo-pa3MepHrre s S $ exrbr B HaHo crpyKryp ax. llrtoruocrr cocrosnuft .

I .4.llo nynpoBoAur{r(oBbre Hr43r(opa3MepHbre crpyKrypbr.
1 . 5.SlexrpoHbr B [spr4oAr4qecKr,rx crpyKrypax. Eroxoecxue BoJrHr,r.
1 . 6.[ra cuepcr{oHHbre Kpr4Bbre. 3 ounr Bpnuroena.
1.7.Bonuoeofi nexrop. 3$rperrznHafl Macca.

Pa:ge.u 2 " Hauo cucreMbl r{ Harronrarepr{aJrbr.

1 . 8.Kua3[.racrr4rlbr B HaHoMarepr{aJrax.
1 . 9. Srcaro Hbr rr gr(olrroHH bre rr oJlfl prrro Hbr.

1 . 1 0. f erepocrpyKrypbr r.r cBepxperrlerrfl.r.
1 . 1 1 . GroronHbre Kpr4craJrJrbr. KnaHrostre Mr4r(pope3ouaropbr.

PasAer 3" CeoftcrBa HaHoMarepr{aJroB.

1.12. Paccef,Hr4e B HaHocrpyr(Typax. PereescKo e paccetrnLre.
1 . 1 3 . P acce.sulle MagAeJrbrrrraMa-Epunnroeua. P aMauoscKo e pacce flHrre.
1.14. Teunoerre cnoftcrBa I(pl4cranruqecrcofi perrerrc{. MoAenr dronoHnoro esavuo4efi a-rButr,
1 .1 5. CnepxrpoBoArrMocrb KprrcraJrJrr{qecrorx reJr.
1 .16. Marur.rrHbre ceoffcrsa KprrcraJrrrr4rrecrfl4 x MareprzaJroB.
1 . 1 7. H enyr sefi nr,re s$ (f errrr B HaHoMarepv anax.
1 . 1 8.,{e$ ercrbr B r(pr4craJrJrax.,{eS erru Lllorrxv u Opeurena,

ulafl TpyAoeMr(ocrb Ar4crlulrlt4Hbr cocraBJrfler ) 3aqerHux eArannU, IB0 {acoB.
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fIP AITTIITIE C KI4E 3 AH^flTVI'/I
Terr,ra 1. 3neiraenrr,r souHofi TeopIzI4. Co6crneuH atr v rrpr4MecHarr [poBoAlzrraocrr. 2q.
Tetvn 2. Jloxailzsaql4tl sJIeKTpoHoB B npoc:reilurux Hanocrpyr(Typax. Pa:uepnoe KBaHroBa-
Hwe.2\.
Tenra 3. Co6crnessax SyHrcqutl o,4HogJrer(TpoHHofo faMr4JrbroH:aala Lils. roJrr c lepr4oArzqe-
cKr4ru rrorgHrlr{ aJroM. O cqulnsquu Bloxa. 2.r.
Terr,ra 4. florenqualrHtre 6aptepbr a .f,Mbr B HaHocrpyKrypax.2't.
Terrra 5. ferepocrpyKTypbr r4 r'erepo[epexo4rr, 2.r.
Tenaa 6. Paccenuvle B HaHocrpyrTypax. Pac.{er napaMerpoB paccefl]u41.2'r.
T etta 7 . Heluuefiurre eS rp exrbr B HaHoMareprzanax.
Tenra B. feuepaqzr eropofi rapMoHrrrsz r4 ycnoBr4e cpa:onoro cr4Hxponr43wa2,r.
Teua 9.,{efr exrrr B HaHocrpyKTypr{poB aHHbrx Marepr{anax.

JIAEOPATOPHbIE PAF OTbI
1. OoHonrr son4onoft cKalrupyrcqeff nrzrcpocxonzn 4q.
2. P acrp on arr orreKTp o HH a.{ Mr.rKp o cxonus. 2q.
3' Cuer:rpocKorluqecKae MeroAbI alaJrr43a lraHoMarepr{aJroB (Oxre, a4epHtrfi rraaruurHrrfi pe-
3or{arrc, Mdcc6ayep). 4u.
4. PesrreuoAzclrpaxquoHHble MeroAbr r,rccJreAoBaHr4r crpyr(Typbr HaHoMarepzaroe. 4u.
5. Pa6ora c Me)r(.4yHapol:HbrMr{ 6atrxalu crpyrTypHl,rx 4auurx. 4-r,

:;. OEP.A3OBATEJIbHbIE TEXHOJIOTI4I{
B pauxax JreKrlr.roHHoro Kypca:

5.1. Arcrprnubre rd rrHTepar(Tr{Brrr,re {opuu odyueuun
C ueluo $oprvtrzpona:u:z's.lr pa3Bl4Trzrr npocpeccuoHaJrbHbrx HaBbrr(oB cryAeHToB n yue6uolr npo-
qecce I4crlonr,3ylorcg aKTaBHbIe I4 I4HTepaICTHBHbre rpoprurr [poBeAeHr{fl satttffufr. B coqeraHna c
BHeayAl4Trlpuoit pa6oroft: (xonrpoJlbHbre ayArzropHbre pa6orrr, vrrtrvBu1yarrbHbre AoM4rrrHr{e pa-
6oru).
5"2. Cauo crorlTeJrbrraa pa6ora cr"yAeHToB
CauocrosreJlbHail (nueay.uuropua:r) pa6ora cryAeHToB Br(Jrroqaer sar(pe[neHr4o reoperr4rrecKoro
Marepl4aria [pI4 rloAroroBKe K BbII]oJrHeHrrto lrH4uBr4lyaJrbHoil AorrnaruHeft pa6o:rrr, K rrpaKTr4r{e-
OI{I'IM 3aHj{TVflM. Ocnona caMocro.srelrHofi pa6orrr - rz3yqeHne rrrzTeparypbr rro peKoMeH/loBaH-
HsIM rrcroqHrzKaM r.r Kor{c[er(ry lercqufi.
5 "3. My,rrnrr,rme4rafi urxe rexHo Jrorau o 6yuenun
Her<oropr'te Iz3 JIeIsIuo.trHbIX u [paKTarrecKr{x sausnufr- npoBoA.f,Tcrr B Br4re npe3eHTarlrzfi n rrayrn-
Tnue4afruoft. aygutopvrr c LrciloJlb3oBaHr4eM r(oMrrbrorepr{ofo npoer(ropa. Cry4enraM rrpeAo-
craBJrf, ercr KoMrrbroretrlHrrfi ryp c lercqrzfi .

5"4. Pefi rrnHr-noHTp oJrr,
Pefttunr-xoHTpoJrb rlpoBoAl4rcs.TpLrpa3a3a,ceMecrp, OH npe4noJraraer oqeHr(y cyMMapr{Lrx 6an-
iIoB rlo cneAyroIIIuM cocraBJItIrculI,IM: 6a.nlrr Ha Kor{TponbHbrx 3aHflTr4rrx; KaqecrBo BbrrroJrHeHr4t
AoMa[tHI{]( TarloBbrx 3aAauuit, paccMa-rpuBaeMbrx Ha npal<raqecKax 3aH.f,Tr{rrx. Pacnpe4eleHue
6aruot no KoHTpoJIbHbIM Meponpl4rlTr{rM orrpeAeJrrrerc{ JreKTopoM, BeAyrrIHM Ar{cur4rrnr4r{y,

6. OUEHOqHLIE CPEACTB A l.Jlfl TEKyIIIETO KOFITPOJIfl yCIEBAEMOCTI4,
IrPolvlExtvrorrHorZ"q.rrncrAIII,II4froI4TorAMocBoulavrfl qrtctlrrrurkr-
I{bI I4 YTIEEH O -MET OAI4TIE CK OE OFE CIIEqEHPIE CAM O CT O'ITE JIbHO I4
PAFOTbI CTYNEHTOB
6,l. 3KgaN.{euauuonuble soupocLr

1. 3oHHa.fl Teopl4-s rlpoBoAl4Mocrrz. Co6crBeHHbre rz [pr{Mecubre lonylpoBorH]{rfl4.
2. PasuerpHrre scfQerru B HaHocrpyKrypax. lhornocrr cocro.sHr,rii. Hnsropa:Mepr{bre

crpyr(rypbr.
3. Snexrpon B noJre c [eprdoArzsecKrrM rroreHrluaJrou. Teopelra Eroxa.
4 . firacuepcuoHHbre Kpr4Bbre. 3 onr'r Epn nnroeHa. 3 tll drercr vrr;qrafl Macca.
5. ItuasH.racrrauF,r B HaHoMarepvarax.



6, 3rcz ronnr,Ie nonflprurroHbl rr rexHoJrofll Lr Ha ux ocHoBe.
7. ferepocrpyr(Typbr c KBaHToBbrMLr trvravrzr r{ cBepxperrerrsd.
8. @orouurre Kpr{crannbr.
9 . Pereencnoe paccerrHr{e, Pacce{uue Man4enrmr:alra-BpuJrJrrogHa.
I 0. Parr,ranoBcKoe pacccetHr{e. P accexnrze Mz.
11. @onounar Mo.4eJrb renJroBbrx roro6auufi.
I 2. Cn epxup oB oAr{Mo crb Marepr.raJros. E og e-KoHAeucarlur.
I 3. Marrrurur,re cnoftcrBa HaHoMarepr{anoB.
I4. Henrz:ueftnrre scf cferrrr B Har{oMarepr{aJrax.
I 5, [eS errbr B HaHo crpynryprzpoBaHubrx MarepnaJrax.
1 6. 3 o nlo e arr cr(aHr{pyrouarr Mr{r(p o cKolr4s,
[7. Pacrponarl gJIeI(TpoHHa.q Ml{r{pocKorrvs Arrr Ar'rarHo crLrKu HaHoMarepr{aJroB.
1 B . Cner<rp o cKortr4rrecrclre MeroA hr a*aJrkr3 a H ar{ oMarepr4 aJroB.
I 9. P eurreuo4udrp arqz oHHbIe MeroAbI HccneAoB aHrr rr crpyr(rypbr H aHoMarepr4ano B,

6.jl. B oupo crr p eftrunr-lc-onrpoln

P eft ruurr'rcourp o.rm J\! 1
1, 3osnas reopra{ npoBoAr,rMocrr.r.
2. [oHopuue u aKrlenropHbre rroJryrrpoBoAHr{nr4.
3 . It saulono -pa3MepHbre s$ fr errr,r B HaHo crpyr(rypax.
4. llnoruocrt cocro-f,Hr,rft.

5. HrEsrcopasrr,repHbre crpyr(Typbr.
6. [.acnepcuoHHbre ypaBHer{r.rf, rr KprrBbre.
7. Teopr;rua Enoxa.
tl, 3ourr Bpnurceua.
9. Bolnonoft BeKrop. 3$Qercrran:aafl, vracca.

Pefirunr-rcourpo.rrn J\'2
1. I(na:uqacrurlbr B HaHoMarepvarax.
2,, 3rcn'ronnr, TpI4 oHbI r4 or(crzro HHII g rron.rrprzroHbl.
3. llorenqualtnrte 6apreprt. Tyuuemsr,rit e$rfercr u na46aplepHoe orpa)Kegue,
4. ferepocrpyr(rypbr r,r rereporepexoAbr.
5. Cuep:<peruerrrz
6. Oorouurre Kprzcrannbr.
7 . MrarcpopesoHaropbr.
8. 3on4onan cr(aHr{pyroqafl Mr{KpocKorrur.

Peftrunr-lcourpo.nn Nb3
1. Paccenuue B HaHoMarepr4aJrax.
2,. Tenlonrre csoficrna HaHocrpynryp. OououHa.s MoAenb.
3. Cuep;<nponoAr{Mocrb. Eose-rcon4eHcar.
4 . Fleru nefturre s$ fr exrlr B HaHocrpyKTypr4poBaHHbrx Marepr4anax.
5. feuepaqur nropofi fapMor{r4rg r{ ycJroBrre Qa:onoro cr4Frxpo}rr{3Ma.
6, Maruurnrre scpcpexru B HaHoMareprraJrax.
7 .,{e$ercru B HauocrpyKrypr,rpoBaHHbx Marepr{anax.
8. Cner:rpaltHbre MeroAbr r{ccneAoBaHlrtr.
9 . P eHrr enoArzfr p arcqrz o uubre MeroAbr r4ccJreAo Balvfl..

6.3. Boupocbr AJrrr KoHTporrr caMocrorrrelrnoft pa6orrr:
I . oco6r:nuocrz r[usuuecrrrx B3ar4Mo4eft crnuft Ha HaHoMacurra6ax,
2. Onucirnue,qBrrlr(eHr{s HaHor{acrr.rq. Vpanneuae lllpe4urrrepa,
3. favumrouuau. co6crBeHHbre Qynrquv z co6creeHHbre 3HaqeHu[.
4, Tynur:lrurrfi scf $elcr u uag6apsepHoe orpalr(eHr{e.
5. Itnaulontre Mr4Kpope3oHaropbr,
6. MoAem [e6ax. Oononna-s rerrJrosMr(ocrE B MoAerru/;e6at.
I . Macc- cnerrp orpaQnu ecxuit MeroA r,rccneAoB aHr.rr HaHoM areprz ilJroB,



8, [nSrfrysru B r(przcraJrnuqecKr4x reJrax.

7, yrIEEi H O -MET OApIIIE CI( OE I4 I,II{ rD O PMAIII4 O HH OE OBE CIIETIEFII4E nI,i;C -
IIIITIJII4HbI

OcHonun.fl Jnrreparypa :

1. Torraltlun, B. I,1. OrzsnqecKoe MareprlanoBeAeHue. r{. 1. llaccraBHr,re Ar{sJrer(Tpr{r(r4: y.re6. no-
co6ue s2't.lB.14. Touurutt, H. lI. Torraurlrrra,B. A. EaxrLrHa. - KpacHoxpcr : Cra6. $eaep.yn' ,2012. - 280 c. - ISBN 978-5-7638-25t0-7 ,

2. Ocuoert coBpeMeHl{oro r{arepr{aJroBeAeHr4l: yue6uux / O.C.Czporrszu - M.: HI4I{ I4HOpA-
M, 2(115, - 364 u-ISBN 978-5 -16-009335-2,

3' MgroArr IrccJIeAoBaHI4s MlzltpogrreKTpoHHbrx r{ HaHogrrer{Tpor{Hr,Ix Marepr{aJroB r4 crpyr(Typ.
r{acr.s II/Benz.rKoA,A,, OvruiraonosaLlLL - Honocu6.: H|TV, 2014. - 22'/ c.- ISBN 978-5-
7782-2534-3.

[ouo.rruureJrbHafl Jrrrreparyp a :

1. @ugruecrcoe r{arepI,IaJIoBeAeHIre. Hacrr 1. Orasuxa rBepAoro rera: yue6uoe noco6ue/ Oeao-
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