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l. IIEnr4 OCBOEHLTfl trvtcJll.,rrrJrl4Hbr

[-{el r o c n o e HVfl 1krcr\urrJu4 Hbr < Hau o S oro HHr(o) fl B Jrr rorc, :

' rIoJIyrIeHue 3HaHI4I4 o l[ocJIeAHpIX AocrIz]KeHHqx e o6racru uaHotporoukrKn u olrrooJreKTpolruKu vr

$oplnuaponaHl4e y cryAeHToB Hayr{Horo MblllrJrer{r4:r H coBpeMeHnoft ecreorBeHHoHayquofi rapruubr Mr4pa;
' I{3}'qeHI4e MareplranoB, I{Meloqux HaHoMerpollbre pa3Mepbr c nogefiHraMr4 ollTr4r{ecKr{Mr,r cn,cficrnaMz;
' I43)r:IeHI4e coBpeMeHHbIX pa":pa6oraHHulx apxllTeKTyp n rexnolorzfi [poll3BoAcrBa
HaHocrpyKTypI4poBaHHbIX ycrpoftcrs reHepa\wL\ ycureHu4 r\4oAy.rrr[,r4r4, nepeAaq]r r,r AereKTr{poBaHr4rr
9neKrpoMarHr,rrHofo Lr3[yrreHr4s rE npra6opoB Ha ocHoBe raKr4x ycrpoficrrr.

2. MECTO AI4CIII4IIJII,I]ilbI B CTpyKTyI'E OtIOtI BO
[ucqunlzna <HaHoSoroHI4Ka) orHoct4rcfl K Alzcu]rnnr4HaM rro nu6opy Bapga1vBHoft qacru einoxa 8,1
ocHonHofi upo0eccnoua-uruoft o6pasonareltnoft nporpaMMbr. I4syvenue Ar4crlznnr4Hbr npoxoAr4T s rperbeM
ceMecrpe, TaK KaK oua rpe6yer 6asonofi IIoAroroBKz s o6racrr{ HaHorexHoloruft ra Qu:urcu 

.rBepAofo reJra,
gHaHafi MeroAoB rroJlyqeHI,II KoMn03IarIIdoHHbIX Marellr4anoB.
Ans u3Y9eHkrs. AIrcIII4nnlrHbI cryAeHTbI AoJI:KHI'I o6ra4arr 3HaHuflMLr, yMer{r4flMr4 vt HaBbrKaMr.r rb
IrcrIoJIb3oBaHI4Io HaHopiBMepHbIX ycrpoftcrn, HaHoMa.TepI{anoB Ia ux csoficrs e o6nacru nauodoroHr4t(r4.

flpepercnu:I4TbI AI4OIIIIUII.IHLT: <Muxpo- v HaHocr4creMbr B TexHr4Ke r,r rexHoJror,r4.rrx), <T'e;<sororuh
npol3BoAcrBa MI4Kpo- I4 FIaHocpIcreM), <Kpzc:rallorpafur>, <flpe44unnoMHas npat(Tr4Ka)), erurolueHdb
Hayr{Ho-uccneAoBarenrcxOfi 14 BbrfrycKHoft rnalrE(f r.rKaur,roHHofi pa6oTbr.

3. TIJIAHIPYEMbIE PE3YJIbTATbI OEYIIEHPIfl IIOAI,ICIII4TIJII4HE

flnarrupyeuble pe3ynbrarr,r o6y'reHl{f, IIo ,qllcuut.JrrrHe, coorHeceHHbre c nnaHrzpyerv{brMpr pe3ynbraraM,
ocBoeHr4r O|IOII

I(oa SoprurnpyeMbtx
nounereHuprui

Vponeus ocBoeHu.fl
I

KOMTICTCHt]I,tfi'
fJlaunpyeru bt e pe3ynbrartr o6yveH us rro AI4 cuz uJr H He

xallaKTep r43yrolrlrie grarr br $ op rnr rap o naH Hr Ko r!1 n ere n un fi
(noHa:arel u ocBoeHHr rcovne-reuuus)

l 2 3
nK-1 uacmuqHoe JHamb: npwvtepbt nocmaHozKu sadau nayuuutx ttccnedo,zauuil s

o6nacmu tasepuoil mexHuKu u lq3epHbtx mexuo,loeuit u 6 ctvt€ivcHtctx
o6nacmw:
Vuemu: pa6omama c ucmovHuKarv,u uurpopuat1au o npoep(wtMqx
Qtuu au c' oe oil nod d epcrcxu H ayr H bffi u c cn ed o a a uu ;t ;
Blnqdeno:
H q6 d KU C O C m q6Jt eH ufl o nu c a H ufl ru aH upy eM o eo H Q)tH H OZ: O

ucqeo06qHun:
IIK-3 vacmuqHoe 3uqmu: pacvemuate coomHouteHun u uemoduru pacui;ma npu

KoHcmpyupoqaHuu wnyvarcu,lux oreMeHmo6 not.ynpoaoiluut(o6btx
I A3 ep O6', U 6 C nOM Oe Am elb H btx cucm eM,.

Ysuqmt': onpedetnmu ua6op ueo6xoduuutx mpe6ooauttil Lt

oepauuveuuit npu KoHcmpyupolctHuu u3tD)yarcu4ux ore.Meumo6
n o,ty np ct e o d u uK o 6 btx il q3 ep o s u 6 c n oM o z en, er b H btx c lt cnx eM ;

Binqdemu: HqzdKn zdnorHeHufl pacudmoc dm onpede,neuust
ueo6xodu",vatx mpe6oeauuil x napauemp(rM ?emepocnxpyK,nlypbt u ,

K o H c m p,y Kt4u u u3nyv qn t4ux 3Jt e.v e H m 06 nony np o a od u Lt K 06 btx n a3 e p 06 u
6 C nOM O,? Q m eI b H btx cu c m eM :

IIR-6 vacmuuHoe 3 n amu : o c H o I H bt e r! us uv e c x u e np uH qu n d (ty u xt1 u o u up ct I e n r.t fl
n 0s ep H btx 3I e.M eHmo6, 1.8 Z O m O6,n eH H btx H a o cH 06 e

H AH O Cm.pyKmypup 06 aHHbtx M qmepuut.oG ;
Vuema: paspa6amuteamb ereMeHmd rasepHbtx ll.tcrlt€M He ocHole
H aH oc m.pyKmypup 06 aHHbtx rvt amepucu 06,.
Bn ad e mu. H qB d K, Ko H c mpyup os eH ufl qK mu6 H brx or e,vt eHm 06 n a3 e p H btx
cu c m eM, B bt norH eH H btx u3 H aH o c mpy K mypup 06 a,H H brx M am ep uall o 6 ;

' ilo,rno e ulr 14 qaarvral*oe ocBo eldr4e yxa: auHo ft KoMIrereHL(rr t4
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Onrnqecxue caoftcrsa
HAFIOKO MNO3I4THbIX MATED'IIUIOB

J t-4 4 4 2Q 4ls0% Peilrlrnr-xolrlpol s
.Nbx

2 @asaro-x[l4lrrlecKl4e cnoftcrsa
HaHOqacTI4u

J )-/ + 12 20 8ls0%

3 HaHonJasNaoulrxa J 9-
10

2 2 20 2150% Peiirv ur.
i\e2

it(olIT'poJl b

A TexHolornt [por,r3BoAcrBa
HaFrocrpy t{Typ HpoBaHl rbr x ycrpofi crB

J Il-

4

A t0 22 7/50%

5 @rzgilxa npu6opou Ha ocHoBe
HAHOMATCDI{iIJ]OB

3 5-
6

2 /1 22 3ts0% PeiirrHr'
J\e3

KOr-{rpoJrb

6 Pa:pa6orxa apxr.rreKryp
HaHocrpyKrypr.rpoBElHFrlrX ycrpoficrs

5 7-
8

2 4 22 3150%

Bcelo:a 3 ceuecrp: 3

8

l8 36 t26 27/s0% 3aqer c olleHKoi

Haru,rne B Aucrlr4nJtlrHe KII/Kp
I4roro no Ahcur4nrr4He J l-

18

l8 36 126 27150% 3aqer c o[eHKoI

Pa:lqen
Jlexqus
JIerqu.a
PasAer
IIerculr.q

C oqepxaur{e JreKrIuoHHbr x 3 aHqrufi rro AucurrlJrrrH e
1. ouruqecKrre cBoficrBa HaHorcoMrro3rrrHblx MareprraJroB
1. Hauouarepr4anbr r{ pirMepHbre D$(beKrbr
2. Pa:uooSpa3ue rr4rroB HaHoMarepr{aJroB r4 r.rx cBoficrn.
2. @uruxo-xuMrrqecnrre cBofi crBa H aHoqacrr.ru
3, MeroArt rtonyr{eHIar HaHoMarejpr{aJroB, HaHoqacrl4rI,

KpacTaJInOB

Jlerqu.s 4. M ero4rr Ar,rarH o crlrKrr HaHoMarepr4 anoB
PasAer 3" Hauouna3MoHnKa

KOMrrO3trrHEx cTpyKTyp
Pasger 6. Pa:pa6orKa apxrrreKTyp HaHocrp\FKTypnpoBaHHr,rx ycrpofr crB
Jletcqur 9. MoAenupoBaHI,Ie cBoficrB, Qrzsnvecxux ssreuuft z rexr{oJrorr4rrecKux

HaHOI\4aTepv?-JIaX

Jlerqzr 5. B:auuo2lelzcrBl4e c MeraJIJII,rqecKr{Mpr HaHocrpyKTypaMrr r4 HaHoqacrr4rlaMr.r
Pa3Aer 4. Texuo.rro rrrrr rp or3 B oAcrB a HaHo crpyKTyprrpoB arrHbrx ycrpo fi crB
Jlexqul 6. Texuololrlru [onyqeHzq HaHoMarepr4anoB rz HaHocrpyKTyp H yclpofiorn HavxogHoBe
Jlerqur 7 . PazpalolKa r4 rrpoeKTupoBaHr4 e DJreI{eHToB HaHoQorourlxr,t
Pa:rAer 5. Ousurca upuOopon Ha ocHoBe HaHoMarepuaJroB
Jlerqus 8' @usu'recKlle npI,IHIIunr't pa6orbr u cosAaHue npu6opoB Ha 6a:e Hauon4arepr4aJroB r4

rerepocrpyKTyp, $,orouHrlx

npoqeccoB B

' PacnpeAeneure o6rqero qacra qacoB, yKa3aHHbrx Ha npaKTrlrrre()Rue 3aHATkru a VfI, c y{eroM qacoB Ha }OI/KP



Coaepxanue la6oparopHr,rx saHqrnfi rro Alrcquu.[useJ
Par4el 1. orrzqecKrae csofi crBa HarroKoMrro3r.rrHbrx Marepr4 ano B

J\b Ll I4syueHHe cleKrpoB rponycKaHnr HaHoMar,epaa"noB
Ns I .2 hccreAoBaHHe HaHoqacrurl MeroAaMH aroMHo-cr4Jroeofi nrurcpocKorTprH (ACM)
P arg e.n 2 " 

(D us urco -xr.rMr,rqecK[e cs ofi crs a H aH or{acrr.rq
J\b 2. I llonyqeHlre KoJrJror4AHbrx pacrBopoB rraHoqacrlrrl
Ns2.2 Mero4tr ocor(,AeHns HaHoqacrr{rl Ha rro,rlJroxKa
Ns 2.3 hcclegonauue HaHoqacrHII MeroAaMlr pacrpoBoft olerrpoHHoI runrcpocKor]ag (p3M)
Is 2'4 llolyveHne crteKTpoB rcott6nsauuoHHoro pacceflHnrr (KPC) HaHoqacrlrll H HaHoMarep?ranoB
l\b 2, 5 zsyueuze MeroAoB peHrreHocrpyKrypHoro aHanu3a Ha FroMareprrnJroB
Pa:Ae.n 3. Hauoua3MoHr4Ka
N9 3. I floly.renue il 14 ccJreAoBaHr4e roHKr.rx MeraJrJrr4rrecxr4x rrJreHoK
Pa:qe.n 4. Texuororr{r{ rpor43BoAcrBa HaHocrpyKTypr,rpoBaHur,rx ycrpoftcrn
Ilb 4.1 I4ccre4onanue o6parqoB HaHo- r4 Mr.rKpoycrpoftcrn c nououlrrc p3M
N 4.2I4ccre4onaHrre Jrr.rHeeK nilepHbrx Ar.ro,qoB Ha ocHoBe rerepocrpyKTyp
Ilb 4.3 @errarocexyr{AHoe na3epHoe crpafi6rapoBaHr4e Lr pe3Ka Marepr.ranoB
l\b 4. 4 @enrocexyHAHoe HaHocrpyr(ryprrpoBaHr4e MarepuaJroB
PasAer 5. @z:urca upu6opoe Ha ocHoBe FraHoMarepr4uoB
l\s 5.1 I'IccreAoBaHHe rpa$eHeHonbrx crpyKryp l.r Bo3Mo)KHocrH rrx HcnoJrb3o BaHt4A
Ilb 5.2 3anucr BonHoBoAHbrx crpyKTyp B orrrr.rrrecKrr rrpo3paqHbrx Marep[anax
Pa:Ae,r 6. Paspa6o'Ka apxzreKTyp HaHocrpyK'rypupoBaHHbrx ycrpofi cm
Ne 6.1 I4sy'renue MeroAoB:on4onofi nurorpa{rzrz u fioprvrupoBaHue 3aAaHHbrx HaHocrpyKryp

5. OEPA3OBATEJIbHbIE TEXHO.IIO|I4I4

B nperoraBaHllrl ArrcqurlJrlrHbr (HAI-IO@OTOHI4KA>> rrcnorb3yroroq
o6palonareJlbHble rexHoJloflrlz KaK TpaAr,rqr.roHHbre, TaK r4 c npvMeHeHr4eM aKTr4BHbrx r4
MeroAoB o6yuenua.

AKrzsHr,re Iz r4HTepaKTr4BHbIe MeroAbr o6yveultr :

tr4umeparcmuzHafl reKt4un (pasd enw Nb I - 3),.
fpynnoean i)ucrcyccun (pasden Ne 2),.
Auanus cumyaquil (meua Ne 2.2);
Ilpuueueuwe uMumal4uoHHbrx uodeneil (meua Nb 4.I, Ne4.2);

CTYNEHTOB
Tercyulufi KoHTpoJIb ycrleBaeMocrl4 {BJrrrercr paclperer€nurna l.r ocHoBaH Ha orIeHX:e

cocTarBI.SruIIII,IX.

l. Pe:ylrrarsr pefirunr-xoHTponr.
2. Brmolueuve vr 3arr\krra la6oparopHbrx pa6or.

6. OUEHOIIFTbIE CPEACTB A !\JIfl T-EKYIUETO KOHTPOI.g YCTIEBAEMOCT'I,I,
rIP o ME xyr orrH ofi nrrn c rA qun tto 14 T of AM o c B o EHvtfl AI,IC qrI[JII4l{br I4

v IIEEHO-METOAI,IqECKOE OEECTIETIEHI,IE CAMOCTOflTEJIbHOI,I pAnOrrr

pasuop6penuue
lrFlTepar(TrzBHbrx

I{ECKOJIbKIiX

l. KsaHronrre ofpaarqenaa. Pasuepuue s$rperrrr.
2. Mero.qu [onyqeHr4s HaHoqacrrarl r4 HaHoMarepr4anoB.
3. I(eaHroerre roqKr{, KBaHToBar rrpoBoJroK?, rraHocJrot4.
4, Jlrcn'tunecqeHul{rl KBaHToBLIX roqer/nsauroBbx npoBonoKax [ony[poBoAHr4x:oBbro 

"ur,a]r"unou. 

'

5. 3anucunaocrb sltepfIau JIIoMI,IHecrIeHTHbrx K BaHToB or pa3Mepa HaHoqacrr,rrlbr,
6. Ootonnrre Kpl4crannbl 14 MeraMarepvanbl. Ilouqrue sanpeqeHHofi soHrl" PacnpocrpaFreHrre cBera

n ftoronHux Marepuanax c 3anpeuennoft gosofi"
7 ' orpuqarelbHble IloKa3areJrb rlpenoMJreHus. Merau arepuanbrn runep6onuqeoKue Marepl4aJrbr,

I 
[arrHsrft [yHKr BHoct4rcr a pa6o'ryro nporpaMMy ronlKo npv HanwruurlparrnqecKrD(/na6oparopnrrx pa6or a yve6Hon ,,JraHe.



8,

9.

10.

11.

12,
13,

14.
15.

16.
17.

qacTrrrl.

18.

19.

20.

Meranon epxHoorr'r. A'onaanr'o e npeJroMJreH'e r.i orp'r(eHrze.
KollorzAurre pa.crBopbr.

EI.

uht.

TLrq.

olJI4Ka.

ofi uarpocKorruu fl cneKTpocKonrrn,

3aAaHHOrO pa3Mepa 11 y[oprAoqeH.Hbrx

Onrrrecr[e nurorpaSnqecKze MeroAbr.
Hauecenze ToHKr.rx rrJreHoK B BaKyyMe Ha rro,4Jro)KKrr.
3 anucr B onHoB o,rrHbx crpyKTyp S enno ceKy HAHrTM na3p eHbrM u 3 nyrreHrzM.

I flras^{ou-uoJr.fiprrroH'rre essex*r B HaHocrpyKTyprrpoBaHHhrx KptrcraJr.rrax2. llonepxnocrHbre rrJra3MoHbr.

I} 3TI4X

I{M

3, IlolxpuroHHbre r{:pr4craJrJrbr.
4' PesouaHcHoe paacerHue cBera Ha HaHOcTpyKTyphpoBaHHbrx rrneHKax.
: Cnepxpa:pelreHrzre v ycr4neHue B Meral\4aretr)r4aJrax.6. Oco6eHnocrr4 orrrr,rqecKrzx ceoft cr" raru*urrapr4 anoB.
7 ' ocuosHrre cnoco6u nonyr{eHr." nasepuofi FraHoKepaMr4Kr4.q I4suepeuze cneKrpoB rrorJrorrreHr4r r.r JrroMr4rrecrleHrlr4r4.
')' llsnaepeurze 

''opofa 
o.,r,oqecKofi npovuocrr{ aKTr4BH6rx gJreMeHToB.

10. Onrlr.recKa-a HaHoKepaMr4Ka.
l1' o*roeHbre rIoHtrH.'Teoprlu BoJrHoBoron. florHoe BHyrpeHHee orpal*eHrze.OfITI,IqECKI.IX CI4IH ANOB,

'l 2' Hetmuefi rro - onrn'e cKr4 e e Q $ er<ru n 6psrrorr cKr4x Bo JrHoB oAax,
l[ 3. 3nenreHTr,I Teopr4LI olrur{ecKr4x HaHoaHTeHH,
l. 4. MoaerupoBaH'e onrr4qecKr4x ss$exro e n fr 

'roHubrx 
Kpr4craJrJrax.

I 5. Cnoco6br nonfreHr{{ peanbHbr>r6ororlrur*'up"a"*nou.

Ilolpocrr pefiruur-xourpors J\b3
1' fenepauu'tr' ptnonn6"t uu' 

" nepeHoc 3aprrAoB B rronylpoBo^Hr.rKax B paMKax gorurori Teopr,r'rrpoBOlIAMOCTrl,

2. OuszqecKue oco6r;Hnocru pa6otr rerepocrpyKTyp.3' HaHoxonano3arll: 3HepfoHe3aB."cLrMafl.a Ar4rraMrlqecKa{ rraMtrb, Ko'Ae'caropbr, ycrpoficrea Ha|IAB, Ml,IKpoarreHroaropt,r, Ia-rvr4Qvr, onrl,IqecKlre) [poqeccopbr, cBeroBoAbl ) Irn*urur 3aAep)KKI4,yMHOXI,ITeII4 qacToT. a ----vvrur' vDvrvDuA-br, J\nflulI 3

4' HauorepavlrKa: nbe3ogJIeMeHTbI, rbe3oAarrtrKr', AIzgJIeKTpIzKrI, [onynpoBoAHr4Krr, rrpor]oAH.[rKr4,Ma.HI'IT'HLI., oIITkMecKI4e gJIeMeHTbI, KoHcrpyKIII,oHHbIe KoplycHble gJIeMeHTbI5 Hauouopzcrnre l4arephanbl: lpoMe]I(yrorrrrbre crpyKTypbr B TexHonorr{qecKorvr .,po{eoceI'I3roroIlJIeHIrt HaHoSrIeKTpollH'IX uzgeluit', Mynbrt.ll(aranl,r3aropr,r; rzcroqHrzKI,r gHepruu, ceHcop'r.

"r*"1;r"r?TfJJff""::HLrKu: 
AarqzKlz MarHI4rHo. o u )itrKusnyreuzft, 6rrcrpo4eftcrnyr.ulae qusponue z

7. HOMC: r.rMrrJraHraunr z r<ou6r.rHrrpoBaHae c Apyraurr crpyrTypaMr4.8' HaHonponoAHI4KI4 u uaHorpy6nr'r: 
"a"aorr"r, sMrzrrepbr, TpaH3rrcropbr, [epeKrrror{arenrr,SJICMEHTbI IIAM'TI4.

?. Mero.qu MolenrdpoB auus. csoircrB HaHosJreMeFrroB.
lC). Qnssg6br Ar4afHocr,rzKr4 HaHo_ 14 Mr4Kpoycrpofrcre.

Iloreprr v ypuneune

gnn*n*n ru".o . ou*13#e)Ky:rorrHat 
arrecrallat rpoxo.n;Irr n $opnae 3aqera c oqeunofi.

Buner l.
I . KsaHroso-pa3MepHbre eQ$exrrr,



2, MeroAu na3epHoFo cr4Hre3a HaHocrpyKryp.
Bulel 2.
l.3oua Bpzllrosua H 3oHHafl crpyKrypa (poroHuurx Kpr4c.rannon.
2.MeroAu rtoryqeHx.s HaHoqac,rlrq u HaHoMarepr{ruroB
Ennel 3.

Lflonepxuocrnufi rrasraounrril pesonauc.
2. C noco6u noryireHr4.f, n*apnofi 

"uHorepaMrlKr4Erue:r 4.
I . Jfto vruHecqeHrl?r{ Ha yp oBHe rraHocrpyKryp.
2.Cloco6rr HaHeceH[f, ToHKrzx rrJreHoK Ha rronroxKrr.
Euler 5.

l,MexanHsla Qopvrapoaauu_rr BorHoBoAHbrx crpyxryp B npo3parrHbrx cpeAax.
2. Out'rqecxaf, oKczAHat HaHoKepaMr4Ka.
Buler'6.
1 . Henaueft uo -orrrr{lrecxne
2.Oulrrecraa $ropu4uar

s$Serrrr n 6psrroncrrx BoJrHoBo.rIax
HaHOKepaMr4Ka

Euter 7.
l.3leuenrrr reopvu
2.KBaFrroerre roqxr,
Bn.ner 8.

l.OHsuqecxze oco6euuocru pa6oru ferepocrpyxryp.
2.O ntu,aecxue naro rpaQnveanr. raaoAur.
Euler 9.
I . Cnoco6u Ar4arHocrr{K[ HaHoMareprr€IJroB.
2.Cuoco6tr [oryqeHurr nasepnofi HaHoKepaMr{Kr{.
Euner I 0.
1.K-or.nozAuue pacrBopbr. Onrll.recxue cnoftcrsa c@epnvecxzx,fracrrrrl.
2.Merarr.rarep Lrautbr 14 rznep6olnuecKrre Marepr{iurbr.

BKJIIOqAET B CE6f,:

ro Arzcqunnr{He
[paKTr4 rrecKrrx 3aHfTlrf,x npr4 perrreHr4r{ 3allAq.

w3yLrelJuLr Ar4orlr4[nr4Hbr rlo TeMe npoftAeHHoit
OcHosHoft @opr,aofi caMOcrosrenbHofi pa6orbr c'IyIeHTa rBn{eTc.f, r,I3yqeHl4e I(OHCIIeKTa neKxr4ft.peKo14 eHAOBaHH ofi nrzTepaTypbr.

cahaocrosrenbHa'u p€t6ora 3aBepllaer 3al\aqu Bcex rpyrr4x Bt4AoB r{e6Horo rrpoqecca u tr{oxer

::ni::3":1':^ii llllllll_13_113"':-* 3aHi{rl{'x, KoHcynbraldlr.rx. Kar Sopvra opraHr.rsarrr4r{yqe6Horo npoqecca caMocrotrerlbHa.f, paoora cr\/.qeHroB npeAcraBn.rrer ."6"0-"irl;ffi;.*l;
cHcreMarl'IqecKyro [eIIT€JIbJFIocrb rlo npuo6perel]lzlo 3]traHI4ft, ocyrqecrBJrtreMyro BHe ayrr{Topr{u.KoHrpom B'III.JIH.H.['.'I caMocrotrenbHoft pa6.*r ocyuecrBn.f,ercfl B xoAe Bbrr]oJrHeHr4.,r r.r 3arrlzrbr
na6oprar6pHbrx pa6oT rro ArlcUI4rIJrr{He, Ha gK3aMeHe.

:|t,r
ertcrB*s oneKTpoMarHr4THbx Bo JrFr c H.Ho oo'eKt : a.'u?

,lfr4K HaHoqacTl,rqbl, HaHoMaTepuaIia.
B SBIrIoTct nepcrreKTr4BHbrMH?
) rrpeAeJra. Kar ero yMeHbrrrr4Tb?
b/[3y.rarb HaHoo6beKTbI?
BO3MOntHO npr.rMeHeHr4e rraHocTyKTypnpoBaHHbrx

fpa ntoMI,IHecIIeHIIr4I,r Hauovacruq?
b3yroT B COBpeMeHHbIX Cr4CTeMax?

acqeTa Sorouurx Kpr.rcrannon? [aft orucaE[4e.
rTrrqelcKrrx KoMTIOHeH'roB na3epHbrx cuoTeM?
3roToBneHr4x la:epnofi KepaMrrKrr.
na3elpHbrx ycrpoffcrn,
cvarrlHbrx nleuox?

roToBKr4 MaTepr4anoB LI I{aHOMaTepI4ano

I 5. B qdr\' oco6eH'ocrr.r rr4[ep6orLrqecKr4x Marepr4anoB?

O IITIITIEC KI4X HAHOAHTEHH.

KBaHTOBafl qpoBoJIOKa, HaHOCJTOI4.

CaMocrosrerbHas pa6ora cryAeHToB
L Ay4rzropnax caMocrorreJrbHa{ pa6oru .ry4a"ru

TTIfl



oori4 oueHoqHbx cpeAcrB Ant npoBe reHnflarrecrarlr{r4 ypoBH.s cQoprr,rzponarJHocrr4o6y'aroquxc.s ro rucrlr4rrJrrrHe oQ oprranrerc-fl orAenr,HbrM AoKyMeHToM.

7. YqEEHO-METOAI4qECKOE trI AHOOPMAUI,IOHHOE OEEC]IIE
AI4CIII4 IIJII,I HbI

7.1. Knuroo6ecueqeHnocrr,

KHI4f o onEcnetteHrroc rr
Korur.recrno srcelrntrapoa

trs!.auufr. n 6z6luorexe BnfV n
coorBercrBr4u c @fOC BO

ocuorHaa n"tepatypF
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http : //wvzw. mathnet. ru/qe/archive,
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36254807 642. _ ISBN 97 8_5_16_012817 _7

https ://znanium. coWcat,ltog/p;du

L Or:n
HaHOyCT
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