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1. IIEJIIT OCBOEHIIfl AIICUIITIJILIHb]
I-{e;1 uz ocBoeHr4s Ar4cUr4rrnr{Hbr (rr,ro4yu) <ONgra'{ecKue ocIIoBbI MI'IKpo- u HaHo-

czcrelrnoft rexuuru> rBrsercr $oprrruponalvre y yqarllaxcfl 6roKoe fruguqecKzx gHallfifi Ars

Ia3freHl{t MeroAoB lrccreAoBanlrs MI,IKpo lt HaHo o6terton, BKJIIoqaIorvIx MeroAbI

na6mo4euux, TexHoJrortrrr (foprrluponanua lr rIoJIytIeHIlt, a ratcx{e (pu:uuecrue ocHoBbI

MoAeJrr{poBagr,rs v oKcnepr.rMeHTaJlbHbrx nccreAonanrafi cnerlu(fulecrux csoftcrs crlcreM

MlrKpo- I4 HaHO- AI4arIa3OHa.

2. MECTO AI,ICUUilJII,IHbI B CTPyKTYPE OIIOII BO

Ancquununa <Ougu ) OTHOCI{TC{ K

6agonoft qacrr OIIO|I HarrpaBJreHus 28.03.01 HauorexHoJrorr{r,r u mu{poctlcreMHajl TexHpIKa I{

npeAnoJraraer HaJrnqr4e y oryAeHToB 3HaHI{.u cneAyloqfix Al,Icqrlnnun: <MareMarlrKa), <Teopux

nepoxruocrefi pr MareMarr4rlecKafl crarl4crllKa)), <Otz3ura>>, <XIltrlIax>, <KnaHroeaf, kr

crarlrcrr,rqecrcax SHszna>, <BeeAenr,re B HaHorexHoJIoflII4)), <KorrlnrrctepHoe MoAenI{poBaH[e))'

Ycneruuoe ocBoeHr4e Ar4crlrrnJrlrHrr <@Iagra.{ecKl4e ocHoBbI MI{Kpo- I4 HaHoclIcreunoft

TexHraKrr) [peArronaraer HaJrrlqrle y o6yualouluxcr 3uaunft, yl,IeHlafi vr roroBHocreft,

loryqeHHbrx 11pr u3yqeHuu yKa3anHbrx Ar.Icq[nnI4H 14 B xoAe npoxoN4buunyte6nofi' npaKTI4KlI.

Ocnoenue ,{ncuunJrr4Hrr <Ousn.recKlre ocHoBbr MI4Kpo- z nanb- cucreunofi T9XHI{KI4)

seo6xo4rEuo Alq u3yqeHr4fl KypcoB <MarepuanoBeAeHl,Ie {ianocrpyrryptlpoBaHHblx
Marepr4anon>, <flpoqeccbr Mr4Kpo- r,r HaHorexHoJlorrlu>, <Mnnpoonrr{xa u SoroHuxa>> u [p., a

TaKXe [nfl s$$errlreuoro nu6opa Haupauenufi lr MeroAoB uafuuo-uccJleAoBarenlcrofi

pa6oru, BbrnoJrH.r{eMofi o6yualour.rMr,rcr B AeBtroM ceMecrpe, n frallnefturefi noAroroBKLI

nrruyclcuoft nnanu$unaquonsoft pa6omt.

3. KOMTIETEHUI,IU OEyTIAIO IUEIO C.fl , O OPMI4PyEMbIE B PE3yJIbTATE

o cB oEHmfl AucqurIJII,IHbI (MOAvJLfl )
B peryntraTe I{3}ftIeHI{rI AI{CI{I4IIJILIHbI <@USH'I9CKIa9 OCHOB6I MultpO- I{ HaIIocpICTeIrlnOft

TexHr4KI4) o6ylaloulttficq AoINeH ocBoI4Tb cJIeAyIoxI{e K9MII9T9HIII{I:

OIIK-2: cnoco6nocrtrc BburBJr.flTb ecrecrBeHHoHayqHylo cylllHocrb npo6neu,

Bo3HgKaroqux B xoAe upo$eccuonamnofi ,4eflTeJlbHocrI4, IrpIaBJIPKarb .{ns Iax pelxeHl{s

c o orB ercrByrolr1l4 ft $ us uno -u areM arl'IqecK uft ' annap ar ;

IIK-3: foroBHocrbro aHaJrra3r4poBarb Lr crlcreMaru3l4poBarb pQsylrrarrt uccle4onauafi,

rrpeACTaBnflTb MaTepLIaJIbI B BLIAe HayqHblx OTqeToB, ny6lnraUufi, npd:enra\Uit'.

B pesynrraTe ocBoeH:ns. ginIIJnIIlIHHbI <@Hsla.{ecKlte ocHoBbI MuKpo- I{ Halloc}IcTeunoft

rexHr4Kr4)) o6yraloqufics AolNeri AeMoHcrplrpoBarb cJleAyfouue pesynrbarrr o6palonauur:

1) 3Ha6: ecrecrBeHHoHayqHyro cyrrlHocrb snrleuuft u rrpoUeccoB, Bo3HI,IKaroIUnx B xoAe

HCCneAOBaHH.f, pr rrpr.rMeHeHr.rfl Mr4KpO n HaHO CLICTeM, IIpI{BnqKaTb Ans I4x peIIeHI4f

coorBercrByroqufi Sllsutco-tuareMarlaqecK uir. annapar (OIIK-2, IIK-3 
) ;

2) Yvrern: rrcrroJrb3oBarb coorBercrByroqufi $usraxo-MareMarl4tlecKl{ft annapar AJIfl pelIreHl4fl

3a,4aq r4ccJreAoBaul4r snnenuft u flpoqeccoB Bo3HIrKaIorIux B xoAe I4cnonb3oBaHl4.u 14

npr,rMeHeHprr Mr{Kpo r4 HaHo cr{creM n upo$eccnoHamuofi AesreJlbnocnu (OIIK-2, IIK-3);

3) BlaUers: coorBercrByrotqr.rM Suszro-uareMarllqecKlrM annapatolra v cuoco6uoc$ro

BbrflBJrflTb ecrecrBeuHouayquyro cyrrlHocrb npo6relr, Bo3HI4KaIoilIux B xoAe rIpI{MeHeHus MI{Kpo

r.r HaHo cncreM, n upo(feccrEoualruoft AeflrenbHocru (OIIK-2, IIK-3).

4. CTPyKTyPA Ir COAEPXAHI,IE AI4CUI{UIr,IHbI (MOAvJrfl)



O6uas rpy.qoeMKocrb II4cIIu[m,IHbI cocraBJlfler 3aqerHbx eAI4HHIII, 180 uacon.

Ns

n/n
Pa:Aen (reua)
AI{CqUTIJIHHbI

FF
c)()

o
Q

F

o
()
(')

9-
()
ts

Bn4n yue6Hoft pa6omt, BKJIIolIat

caMocrorreJluryro pa6ory
cTyAeHroB

r4 rpyAoeMKocr (n uacax)

T
II]

O6leu
yue6uofi
pa6orlt,

)I4MEHEH14EM

iTepaKTIIBHhI

X METOAOB

tuacax I o/o)

Oopurt
reKyruero
KOHTpOJI'

ycIIeBaeMocrl,I

(no uedenna
ceuecmpa),

$opua
npoirrexyrounoft

arrecralll{I4
(no ceuecmpaa)

-
o
F

()

95U*
FK
FF
FHtz ag
dc4
|-

()

6?

xlJdH
(c

c.)

tf;g-

x\c
Q
O

S/

t-
v

I BseaeHue, @usuxa
METO.ZIOB H TEXHI,IKI4

HCCJTeAOBaHH' MHKpO-

IZ HAHOCI4CTEM.

5
t-

I 6 6 8 4133,30

2 KsaHroso-
MEXAHI,IqECKHE OCHOBbI

MHKpO- v
HaHocncreprHoft
TEXHI,IKH,

5
|..)

I
oo

8 8 T6 6138%
pefiTr,rHr-

KoHTpoJrb Jl{b1

J @uslaqecrsae ocHoBbI

MOAeJrHpOBaHlrs

npoqeccoB B HaHO-

TEXHOJIOTI,IN.

5 Iw t2 12 22 t0142%
pefirr{Hr-

KoHrpoJrb J'{b2

4 3leuernHas 6asa HaHo

SJTeKTpOHI4KI,L

llponenogcrno HaHo

MATEPHAJIOB

5

co
I

tr-
H

10 10 17 8140%
pefirrHr-

KoHrpoJrb J\b3

Bcero 5 18 36 36 63 2889% 3KsaN,reH 45.I

Jlerqrau
J\b Mo.qyrr

IUCW{IUII4HbI

Ns

nln
HaHrueHosauue ulutttt KparKoe coAep)KaHl,le npaKTI,IqeCKI,IX

sansruir
Tpylo€urocrr

(qacos)

Pasler 1.

Jlerqus 1. BneAeuue.Mup HaHo rexHolorufi. MeroA
uccrenosaunfi.

bI 2

2 JIeKunq 2. Onrnqecxat MI,IKpocKonug. lIpeAeJIbI pa3t )IIIEH14'. 2

aJ
Jlenqus 3. 3renrpouHble MHKpocKorIbI: pacrpoBblu, T

soHroslrfi. ACTM.
yHHerrHrtfi, 2

4 Jlexqus 4. nrathpanquoHHble npu6opu AJIS HaHo rexH OJIOTIII{. 2

5
Jlenqus 5 . Ilpr.r6opu Arq MoreKyJltpHo-Jlyqesofi enl4r

Cnenrnalruue npu6opu.
:aKcvll4. 2

Paster 2.

6
JIeKquq 6. KsaH'roso-MexaHI{rIecKI,Ie
arrtraoar KsaHrosoft MexaHI4KH.

clacreMbr. MareManrqecxufr 2

7
JleKqh.fl 7. KeaHroso-MexaHuqecKhe ocHoBbt MHKpo-

cucreuHoft TexHHKI4.

A HAHO 2

8
JIexqHq 8. VpanneHne lllpe4uHrepa. Crarzcruqecxptfi xapaKrep

3aKOHOB .IIBI/DK9HHfl.

2

9
Jlexqus 9. Hexoroprte 3aAarrpl

TIOTEHUHIIJIbHOM f, IIII4KC.

KsaHroaofi MexaHI,IKI{. r{acruIla s 2

l0 Jlexuus 10. Ksa3raqacrltubl B KoHAeHcI4poBaHHbIX cp ,IIAX. 2

Pasre.lr 3.

1l
Jlercqu.s 1 1. @tzsuqecKue H xI4MI4qecKI4e ceoficrea Naa

CTDVKTVO,

Kpo H HaHo 2

12
IIeKqaq 12. Teprr,roanHaMl,IKa I4 crarl,IcrptKa B MaJIbIX

flooueccrt caMoopraHl'B arrvkl.

16r€uax. 2

1a
IJ

Jlercupu 13. 3nexrpnrlecKne H MarHt{THbIe tBJIeHI4f, B

HaHO CUCTeMaX.

MHKpO Iz 2

l+ Jlexqus 1 4. CeepxnpoBoAr'IMocrb 2



l5 Jlexulrq 1 5. KnaccuS uKaws. crpyKryp. @oronHrte xp{crallrt
cBepx peuerKu. ferepo crpyKTYpbl

V 2

Pasaer 4.

l6
Jlerqus 16. Kraccu<pllKallut MaJIopa3MepHbIX MHKpo If uauo

o6reK'ros, Ksanro grre roqKI,I. Tpy6 rcz v Hvlru. Klacreprt.
2

t7
Jlexqu.r 17. Texsonorun c6opnn HaHo cl4creM. Vcran
rrpou3BoAcrea VHT. llolyqeuue rpa$eHa.

IBKII AJI9 2

18
Ilerqu-s 18. VcraHosKI4 Ans co3AaHI,Ls oAHoMepHbIX rc
crDvxrvD a c6onra cBepx pe[reroK s ACM.

repo 2

}ITOIO: 36

fln arcrra.r gcxfl e 3 aHtITH g

5. OEPA3OBATEJIbHbIE TEXHOJI OIILVI
flpone.qeune reKr{r,roHHbrx 3aH.flTnft o6ecnerreHo clequalusnpQnaHHblMl4 ay4urropufil'lu,

o6opyAonanHbrMrr KoMnbrorepaMlr u gJTeKTpoHHbIMLI [poeKTqpaMl{, qro no3BoJlser

conpoBox4arb qreHLIe JI9KIII,Ift AeMogcrpauraeft xovnuorepHblx claftfion.

B pavrax neKrlr.roHHoro Kypca r4crronb3).rorcs raK)I(e cneAyloul4e rPxHoJIoruII{:

o IzlsfreHr,re peanbHbx Mr{Kpo r{ HaHo o6rercros c noMon{bro plerrpouuoro I{ aroMHo-

cr,rJroBoro Mr.rrpocxorroB B Haf{Hsx la6oparopu-flx xatpe4pu. Kollnrlor$pHble cl4MynsrPtlr pocrau

paKTntl

J\b rvrolym
Ar,rcqun.III{HbI

Ns

nln
Haun,teHoeanue ulunu KparKoe coAep)KaHple npaKr

3AHflTVIVT

I4qECKPIX Tpy.uo6trlt<ocrr
(qacos)

Pa:ler 1.

I
3aHs'rue 1. BseAeHlre. Mr,rp HaHo rexHoloruft, Merop
14 ccJreAoBaHufi . Onrnqe cKas. rt oJIeKTpoHHat M I4KpocKr

rI

TIIdfl,

2

2 3ausrae 2. .[udparcqlzoHHble npu6oprt Art HaHo rexF )JIOTPIH. 2

3
3aHsrne 3. 3nerrpoHHble ML'IKpocKorIbI: pacrponuE,
souAoesrfi. ACTM.

/HHEJIbHbIH" 2

/l
a 3aHsrne 4. CnexmantHsre npu6oprt. 2

5 3ausrue 5. llprz6opu AJIS MoJIeKyJLgpHo-JIyqesoE gnz AKCHH. 2

Pasler 2.

6
3 assrue 6. KeaHroso-MexaHl,IqecKlde cplcreMu. Marel
annapar rcsaurosoft MexaHHKIz.

f,ulqeQKvIu 2

7
3aHqrrae 7. Keauroso-MexaHt{r{ecKne ocHoBbI MHKpo-

cucreuHofi TexHHKH.

u HaHo 2

8
3assrne 8. VpaoHeulae lllpe4uurepa. Craracrnr-IecKu
3AKOHOB .IIBIDKEHI4{.

xapaKTep 2

9
3auqrne 9. Henoropue 3aAatII4 xsaHrosoft MexaHI4KI4.

noreHrlrraJrbHoM f, tqI,IKe.

9acrzqa n 2

l0 3aHsrue 10. Kea3lzqacrnubl B KoHAeHcHpoBaHHbIX cp trax. z

Pasaer 3.

l1
3aHs'rue 1 1. @lrgraqecKl{e u xaMuqecKl4e cgofrc'rsa IvIa

CTPVKTYP.

Kpo H HaHo 2

t2
3augrue 12. TepvoauHaMI,IKa I{ crarucrl{Ka B MaJIbIX

flpoueccrt caMoopraHl,B al.Jy'u.

16reuax. 2

13
3aHs'rue 13. 3nexrpltqecKl4e I4 MafHI4THbIe {BJIeHI4fl B

HAHO CI4CTEMAX.

Mr,rKpo 14 2

l4 3ansrne 14. CsepxrpoBoAuMocrb 2

15
3aHqrue 15. Knaccu$lnKarys crpyKryp. @oronnlte KpHcraJIJIbI I'I

cBepx pe[IerKu. ferepo crpyKrypbl
2

Pa:le.r 4.

I6
3 ansrne 1 6. Knaccn$ LiKa\l4fl, M aJI opa3M ep Hblx M H Kpo

o6rexron. Ksautoelle ror{Kn. Tpy6xn v HHTvr. Klacrt
14 HAHO

)pbr.

2

t7
3assrue 1 7. Texuonorun c6opru HaHo cucreM. Vcra+oeKla Ars
npou3BoAcrea VHT. flolyueHue rpa$eHa.

z

l8 3aHsrne 18. VcrauonKl{ AJIf, co3AaHHJI oAHoMepHbIX ferepo
crDvKTvD u c6opxa cBepx peureroK e ACM.

2

HTOIO: 18

.III4HAMI4KI4 HAHO OObEKTOB.



oTexnororns npo6renHoro o6yreHux (case-study). flpu paccMorpeHr4r{ BorrpocoB

npaxTuqecKoro npr,rMeHeHr{fi paccMorpeHHoro reopeT[qecKoro MaTepr{qJra, rrcnoJrByeTct Al4anof

co cryAenTaMvrnanpeAMer Bo3MoxHbrx cnoco6os perxeHr4fl rrocraBJreHnQfi.saga'M.

Bcrpeuu c yqeHbrMr.r rt cnerlr4rurr4craMr,r, pa6oraroulul,nr B HanpaBJreHr,ru pa3Bvrrlrfl, Lr

IICTIOJIb3OBaHIS nepCleKTLIBHbrX HaHO Cr4CTeM pI HaHO :reXnO.tOrUil.

6. OTIEHOqHbIE CPEACTB A 

^nfl, 
TEKyTTIEIO KOHTPOJTfl

YCIIEBAEMO CTI4, IIPOME}KYT OIIHOfr . TTN CTAUI,IN IIO IITOIAM
ocBoEHvIfl ,[vcvIrrIJII{HbII{yqEFHO-METOAI,ITIECKOEOEECTIETIEHI,IE
CAMOCTOfl TEJIbHOTI PABOTbI CTYNEHTOB

a) nonpocbr pefiruHr-Kourpofl q :

Pefiruur-nonrpo.nn I
1. Murpo r4 HaHo crpyKTypbr. Oco6ennocrur14 ceoficrea.
2. QusuqecKr{e npuHrlr.rnbr pa6oru pacrpoBoro gJreKTpoHHoro MrrKpoc:irona.

3. (DusuqecKr4e rrpr.rHrlr.rnbr orrrrirqecKoft rrrur<pocxonuu. llpegernr pasp{ueuux.
4. (DasnqecKr,re npr{Hrlr.rnbr pa6ornr ryHuenbHoro gJreKTpoHHoro Mr.rKpocKona.

5. (Dusu.{ecKr{e npr{Hrll{rrbr pa6omt 3oH,qoBoro rr aroMHo-cr4noBoro ruu$pocronon.
6. funoresa 4e Epofins? B rcarou Mr.rKpocKone <pa6oraior) BoJrHbr ge ppofirr?
7. CocrosHrle crrcreMbr. YpaeHenur Illpegunrepa. Ozsn.recrnft crrarrcrinonuosoft Synxqrau.
8. KnauronoMexaHr,rqecKrde 3aAaqu. r{acrraua B noreHurraJrbHoM srrlr.rKe.

9. KeaHrosoN,rexaHnrrecKue 3aqaqv. Keanrosor\,rexaHrrqecrrafi ocqrannlpop.
1 0. KeaHroBoMexaHurrecKlre 3a4a'l,u. TyHuemnufi e$Serr.
1 1 . KeaHroBoMexaHr4qecKr4e 3a4aqil, Knanronufi o crlr4nnfl Top.

Peftruur-mourpo.ur 2

1. YcrpoficrBo peHrreHoBcKoro (pnyopecqenruofo cneKrpoMerpa.
2. Ycrpoft crBo peHTfeHoBcKoro MoHoKpr4craJrbHoro r{ rroporxKonoro afaSpaxToMerpa.
3. Oco6eHHocrr4 sHepferr4qecKr4x crreKTpoB aroMoB, MoneKyJr rz rn$p4ux KplrcraJrJllrqecKr.Ix

TEJI.

4. OcHosHbre npeAcraBJrenr{fl gouirofi Teopr4rz

TBepAbrx TeJr.

5. 3onna-s crpyKrypa Ar,roneKrpr4KoB.
6. 3ossas crpyKrypa noJrynpoBoAHr4KoB.

7. 3onua-s crpyKrypbr MeraJrJroB.

8. flu@paxroMerpuqecKne MeroAbr AJrfl r4ccneAoBaHr4s MoHo-,
9, Knasn.racrr,rrlbr. Csoftcrsa r4 oHeprus KBa3raqacrurl.
1 0. Crarracrr4qecKue cno fi crn a KBa3r.rqacrr{u. Tenlo0rraKocrb 14

11. Vponuu Oeprrarz. flonepxuocm (Depuu.

Pefturur-nourpo.rrr 3
1. Koonepau4BHbre sQ$ercrrr B MrdKpo r.r HaHo cr4creMax.
2. (Dusn.recKple o cHoBbr flpoqeccoB caMoopraH lrga\krLr.

Cauooprauu

3. O6pa:onaHpre rroBepxuocrubrx crpyKryp noA Aeftcrsr4eM Jra3epHoro
4. Ocnoerl HaHo crpyKTypuoro aHaJrr{3a. Onguqecrcrae lt xr4Mr4qecKi,re c

5. K;racca$r,rKaul4rr HaHo ct4c'reu. Oo'roHubre Kpt{c'r'aJrJrbr. KBaH'foBbre'
6. fer:epocrpyKlypbr. Cnepxpeure'mu 14 ax ch Mrvre'rptzr.

7. 3reA,reHrnas, 6 az a HaHo 3rreKTporrHKr.r. Ilpclu:no4crBo rr atroMarep
8. (Dusnxo -xrrrvrrzqecrr,re o cnc)B6r npor,r3Bo.{crna V I-lT.
9. fpa$eH. Csoiicr:sa u cnocc'r6rr roJryqeHHn.
10. VcrairoBr(H AJrs co3AaHr4f, oAuoMepHbrx rerepo crpyr(Typ.

I 1. C6opxa c'irpyKryp ra cBepx peme'loK B aroMHo cl{JronoM MuKpocKorl

12. J1a:epubre HaHo- TexHoJrolr4a. llepcnemr.tnHbre pa3Br4l'r4r texHrzrcn

6) Bonpocbr K caMocroflTeJrbHofi paOore cryAeHTa:

TBepAbrx rer. Mero,4br orrpeAeJleHl4t crpyKTypbl

noJrr4 - r4 
]KBa3r,rKpr4craJrJroB.

3JreKrpofpoBoAHocrb.

r{aHo cTpyKryp.

HaHO ',rexHoJrofun.



1. Itaroe ycrpoficrno AoJrxHa raMerb Jrr4H3a B oneKrpoHHoM Mr{Kpocr$ne?
2. Pa^:peuaroqafl cnoco6soeru orrrr,rqecKofi, srerrposgofi u r,rousoft MlrKpocKorruu.
3. @r,rsura nocrpoeHnr vso6paNeHr{f, B orrrr{rrecKoM pr gJreKTpoHHoM fraurpocronax.
4. IrlrrruepcuonHas M[KpocKorrr.rfl .

5. Karyro poJrb lrrparcT peruerKlr B crreKTpaJlbHbrx npz6opax?
6, I4neen: 1) n-Hefirpouu; 2) o -qacrr4rlbr; 3) e+- rro3rlrpoHbr; 4) ptpotourt. B KaKI{x HaHo

TexHoJrortrqecxlrx cl4creMax r,rcrroJrb3yrorcfl BoJrHoBrre csoftcrna grl{x gJleMeHTapnrrx qacruq?

7. Hro npoz:oftAer co crpyKTypofi oneprerrrqecKux yponnefi, ecJrr,r aroMu o6reAunflIorcfl B

HaHO KJraoTepbr r{Jrrl B TBepAOe relo?
8. .{lr raxoft HaHo crpyKTypbr r{cnoJrb3oBrrJrocb B pacrrerax Hecra,E[oHapHoe ypaBHeH]Ie B

qeTbrpexMepuoM npoctpauctne?
9. Kaxne tracrr.rubr lr KaKoe rBJreHpre oflpe.qeJrfler crpyKTypbr nprE a6rgqru ra^:epou?
10. B [oJrynpoBoAHrrKoBoM HaHo KJracrepe nosBuJrcs gKcr4Tou. Kar paccqurblBarb Ars Hero
crreKTp usryreuz.a?
11. Kaxoe nogAeficrsue Ha HaHo Knacrep oKai(er npoqecc npenparqerivrfl.rrvroHa B ABa tporoua?
Kar<oft Trrrr B3alrMoAefic:rsr4s <pa6oraer n ACM?
12. r{ro o6qero r.rMeror HaHo KJracrep fi oAHoMepHbrfi <norenrluami-rrrft slqnr>? Kax ysHatr

$oprtry rpexMepHoro (surrrKa>, o6pasonaHHoro HaHo KJracrepoM, ttnautonofi roqxofi?
13. Kaxoe ssa[NaoAeficrBrae .[BJr{erc{ ocHoBHbrM AJr{ HaHo rcnacrepoe!
14. Karoe ssariNaoAeficrBr4e <pa6oraer> B Macc-cnexrporpa(pe?
n) Boupocbr K sK3aMeHy:

1. Texnuxa uccrsAoBanr4fl Mr.rKpo- r{ HaHo clrcreM. KnaccuQzttaqua }crauoBoK.
2. fiu(ppaxquoHHbre npu6opu AJrfl HaHo rexuororufi.
3. Pacrponufi, TyHHeJrbHrrft, soH4onrrft n ACTM - 3JreKTpoHnnre rrrur{pocxonbl.
4. llpra6opu AJrfl MoneKyJrflpHo-nyqenoft orrllraxcr4r4. Macc-cnerrporpaQ. Cuerrpanrnrre
npra6opu.
5. Knanroeor\aexaur.rqecKr.re crrcreMbr. Mareuaruqecr<ufi annapar xnapronoft MexaHI4KH.

Oueparoprr.
6. Cocrosune crrcreMbr. Vpanuennx Illpe4nnrepa. (Dusn.recxuft crraupr eorHosofi tpynrcqun.
7. rlacruqa B noreHrlr{arurofi rue. TyHuen[poBaHHHe qacrurl.

8. Keauronol.rexaHlrqecKne 3ailarill 9acrvr ua B noreHur.rannHol,r sruutre.
KnanronouexaHr,rqecKlrfi ocqurlmop.
9. fuuoresa llnanxa. Karonu ocHoBHbre xapaKTepr4crlrKrr (forona?
1 0. franore3a ne Bpofinx? Karne cnoftcrsa uurpoo6reKra orpaxaer cporuorueuue
HeorrpeAeneuuocrefi f efisen6epra?
11. OcHosubre rroJroxeHrds KBaHTosofi r\dexaHurr.r. CrauuoHapHoe r4 Hecrarll4oHapHoe
ypaBHeHn.f, Illpeguurepa.
1 1. Kea3uqacrnrlbr. Macca r,r onepfrrr KBa3nqacrr4rr.

12. Crarucruxa 6osouHoro ra3a. Jlaseprr.
13. Crarucrura (feprr,rr4onHoro raga. flosepxHocrb 14 gHeprrrs Oeprvru.

14. Oco6enuocrr4 gHeprerr,rqecKux cneKTpoB aroMoB, Monexyn r4 TBepAbrx Kpr{craJrJrrzrrecKrax

rer. OuroeHbre rrpeAcraBJreHr,rs soHHofi Teopl4r,r rBep,qbix ren.
15. MeroAsr orpeAeneHr{s crpyKrypbr rBep,4brx reJr. .{n(pparrorvrerpHirecxue MeroAhr Ars
llccIreAoB aHrrfl MoHo -, rro JIrr - I,r KBa3r{KpHcTanJroB.

16. HaHo crpyKTypbr r4 HaHo rexHoJrorur,r: HaHo rpy6xu, oAHoaroMHbrg cJror,r, KBaHToBbre

TOIIKII, f eTepocTpyKTypbr r{ cBepxperreTKr4.
17. Ougzr<o-xl4Ml4rrecKne MeroAbI [onytleHl4fl HaHo o6tenron. Ocronri MoJleKynspHo-ly.renoft
3TIHTAKCHIl.

18. Ocronnue KBaHroBopa3MepHbre s(pQerrrr. 3Q$exr KynoHoBcKofi 6lona,4u.
19. Ousr4.recxue ocHoBbr snexTpoHHofi ruunpocKonr4r4. Tunu conpeuNuubrx gneKTpoHHbrx

Mr{KpocKorroB.
20. MeroAu HaHo crpyrTypHoro raccJre,qoBaur.rt

cIIeKTpocKonI,r14.

KJracrepoB. @usuuecfz'e ocHoBbr Macc *



2L Annaparyp a rnfl. rrpoBeAeHl{r 4u Spaxql4oHHbrx IaccreAosaHzft
22. Annaparyp a rnfl. Macc -cneKTpo cKorII4lIecKLIX H ccne,4oeaHlafi .

23. Annaparypa lns.MoJreKyJrflpHo-nyqeBofi enuraxcuu.
24. Ycralrosxlt rns noryqeHur HaHo yrJiepoAHbIX Marep]IanoB.

25. llprarr,reHeHr4e r.r [epcneKTr{Bbr pa3Br,rrH.fl HaHo rexHoJrorr4ft. Slerraeufu uerpolorl4l4 B HaHo

TexHorotl4sx.

7. YTIEFHO.METONI{qECKOE I4 IIHO OPMAUIIOHHqE OEECIIETIEHIIE

ArrcqulJII,IHbr (MoAvJrfl )
a) ocHoBHaq rureparypa:
1. MeroAu noJIyqeHLIfi ll csoficrna naHoo6teKToB [3rexrponnufi pgcypc] : yre6. noco6ue

rr3A., crep. - M.H.IrI. Musrxo, B.B. Crpoxona, LI.B. Xepuoncrnfi, B.M. Hapuen. ! 2-e

OJII4HTA,2013.
2. Oco6enuocrr4 oneKTponpoBoAHocrr,r HaHocrpyKTypr4poBaHHbIX cracfeu : y.re6. noco6rae / C.

M. Apaxelxu lu Ap.] ; BlaAun. foc. yH-r nrr,r. A. f. n H. f. Croneron$rx. - Blaguir,tnp : I,lsA-no

BrfV, 2015. - 108 c. - ISBN 978-5-9984-0585-3.

3. KorrlntrcrepHoe MoAenr4poBaHr4e HaHoqacrr,rrr r4 HaHoclrcreM fBnerrponHufi pecypc] I
3ano.unncruft B.f - M. : OI43MATJII4T,20I3.

6) gono.nnureJrbuas Jllrreparypa :

1. Pavr6uru, H.f. Ougu.recrlle 14

pecypc]: yue6noe noco6ue / H.f.
Ozgrr,rarnur,2009. - 454 c.

2. Euuxon, C.lI. Ousuqecrr4e ocHoBbr Mr,rKpo- H HaHorexHororufi [3riercrponnufi pecypc]: .-
3lerrpou. AaH. M. : MfTY r.rM. H.3. Bayualra (Mocroqcxufi rocy.qapcrBeHnuft

rexHr4qecKraft yuanepcl{rer I,IMeHI,I H.3. EaynraHa),2009. - 175 c.

1. Ycnexn Susnvecxux HayK yyly.t"lfu.Iu
2. Xypuan rexHr4rrecKoft Srasuxu http : //.i o Ltrnal s. io ffb. rul
3. Xypuan KoMno3r.rrbr r.r HaHo crpyKrypbr http://www.issp.ac.ru/ jdurnal/composites/russian.

html
r) uurepuer-pecypcbr:
1. Oyngarr,reHTa;IbHbre ocHoBbr HaHo HayK r4 KoMrrbrorepuuf IaHXI{HI{plzHr HaHocLIcreM

http ://compnano. 1 gb.ru/theory/

8. MATEPI,IAJIbHO-TEXHPIIIECKOE OEECIIEIIEHI4E AI,ICUI4IIJII4HbI
(MoAvJrfl)

llpeuo4anauire AlzcqtannvHbr npe.qycMarpraBaer rrpr.rMeHeHr.re rraynnfnue4nfinrx npesenraqufi

H KoMnbrorepubx cuwtynr.t'luit, qro o6ecreqllBaerc.f, npoBeAeHI{eM ft n o6opyloBaHHhD(

Mynbrr{Me.4rEfiumr o6opy4onanlaeM ayAl,Iropurx ra$egprr OUIIM. [m Hr npoBeAeHlrt

rtp aKTr4r{ecxux p a6or LrMerorc.f, KoMrlblorepHble KJIaccbI rca$ e4pu O

,{nr o6ecneqeur.rfl npoBeAeHzr ra6oparopHblx pa6or u fl cfleqrranr.r3rrpoBaHHble

HaHO MarepLIaJIOB.

xprMr.rqecrne ocuoBbr HaHorex]Hororufi fSnertpounnfi
Pav6u4u, A.B. EepfuKI4H. - QnerrpoH. AaH. - M. :

o6opy4onanuervr ("rra6. 107 -3,yue6uo-uayqHbre na6oparopuu, o6opyAoBaHHble coBpeMeHHbIM

I07a-3, 419-3,123-3).



Pa6oqas [porpaMMa AI{cIIIannI{HbI cocraBJreua B coorBercrBrlr.r p rpe6onau}rsl,rra O|OC BO

no HarrpaBneHr4ro

Pa6ouyro rporpaMMy cocraBr4rr npo(peccop ra$e4pu Orz

(ol4o, uo4nr.rcr)

Peuengesr
(npe4cranurem pa6oro4arenr) / / /-(.

flporpaurrra paccMorp ena H o4o6peua Ha 3 aceAaHrau r<aQ e4pu <Drall!!-

3ane4yroquft rca$e4pofi Aparceruu C.M.

(OHO, uoArracr)

Pa6o.rat [porpaMMa paccMorpeua u oAo6peHa Ha 3ace1al:zu yue64o-ueroAr4qecKoft nouucczlE

HanpaBneH[s 28. 03. 0 1 HaHorexnororuu u N,lzr<pocucrel,ruas rexHr4Ka

flporoxor Nn 'y'4 or C? ,@ 2 A*rota
llpe4ce4areJrb KoMr4ccarr Apaxenxn C.M.

JIII C T TI E P E YTB EPXNEHI,I.'I
PAE O rIE fr rrp O Ip AMMbr AI4C UII IIJII,IHbI (MOAyJLfl )

flporoxor Ns // sa 6:7,6:e.. /Jfosa
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3ane4yroqrafi rca(beapofi

Pa6o.ratr [porpaMMa o4o6peua ua

flpororon sacep;anrrs, xa$e4prr J\b

3anegyrorquft rcaipe4pofi

Pa6o.rbq nporpaMMa o4o6peHa ua

flpororor 3aceraltrfl, xa(f e4pu j\b

y.re6usrft ro4

roAa

yue6Hufi ro4

fo,Ua

(uecro pa6oru, AoJrxHocrb,

3ane4yrorqufi r<a(f e4po


