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1. IIEJIL OCBOEHI{fl II4CUr4IIJII,IHbI
tr4syvenue .{fi cqrrnJrr{Hbr <Marepua:ronogeHrrg IrauocrpyKrypr{po

.4eHTar4I4 HalpaBJIeHr{t flo,qforoBrlr <HanorexnoloruI4 I.I MrrKpocu
faeT nolyrreHr4e cIIcreMaTu3ripoBaHHoro npenqTaBjleHl4t O 3aI{OHOMepH
TBepAbrx rsr, u3).venlre tBeHorr,reuoloru.recr<rzx reopr.ifi AIrl ananu3a
3HaKoMcrBo c MareMarlrqecrrzMr4 MoIertMH u dropr,ra.ntzsi\4ola arrl

srerrpouuoft crpyKrypb] HaHo

pellleHrzr,r I(oHKpeTHbx Texl{uqecKux 3aAaq, cBg3al.IHbrx c
Tepua.JroB.

rBJleHLItX, flpoTer{arcu]}Ix B }IaHOCTIZCTeMaX V MaTeplrmax,

If,e.nrro ocnoenrla AricqurrJrriHbr trBr:r:e\cfl Sopir.rrzponauuerlre upe.4cripBJreur4ft o
BbrnoJrHeHlLrx Ha rrx

pa3Hbrx Br4.4ax Bos4eft crnuft .

3a4avu 4ucqun.nr.rurr:
. rr3f{eHr4e oco6ennocreft arouuoit u

TEJIAX,

OJIHEHI,I' eToB nptt
I.IAHOMA-

89, rlpr4

ax ocHo-

I4AIOB) ocI4TOt K
poB no HarrpaBne"

I(OTOpr,re

TEXHI4KA)) npeanoJra-
ATOMHO cTpoPHr.rt

) cTy-

B

: <<Du-

aa,ron; ocQ6euuocru
IlaHoMarlpnai'roB r4

KqrnqleTl-rbrx

3HaKOMCTBO C HrZ3KOpa3MepHbrMr.r cTpyr(TypaMri, TexHoJro 4rrMrz rz
BE;

. rroJryqeHrzg npeAcTaBreHi.rf o coBpeMeHHbIX Mero,qax ll4afrrocTr4rcz

2. MECTO ArrCIIIIIrJrr4HbI B cTpyKTypE OnOIr BO

HI.iIO (haHoTexHoJrofnu Ir MIrI(pocllcTeMHat TeXFII]KD),

6a^:osofi
rrzr<a>, <MarevarvKa>>, a raKxe ,4rzcqrruJrrzH papfiarr{BHoft qacru: <B
rurc>, <<Kaantoeafl II crarlzcrr4 qecxar 6lt:tzra>

SHaHux, noJrfreHHbre B paMKax r43)^reHlir AanHoft Au uoryr 6
HT,I [pr4 I43yrreHr4l4 /qpyfux cIeqr.raJrbH6lx Arzcqltr[rfiFr Iro HarrpaBJrer]uro n
BbrrroJrHeultrr nluycnuofi Hna.nr.rdrurcaquonnoft pa6oru.

3. KOMIIETEHIII{I{ OFyqAIOtUEfOCfl, OOpMI{pyEMbIE B [,3YJTf'T

,{acqunluHa <Ma,repuanoee4enze nadocrpyryrpr4poBaHHbrx l
o6-{3arsrbuLrM ArzculjrrJrr.inaM napua.runuoft .racrI,r OIIOII rroAroroBr{r4

I,Isy.reHue AucqrznJrriubr flpelrroJraraer nanuvae c]yu4ar
rpopuzpyrorca y cryAeHToB rrprr r43f{eHrrr4 rrpeArrrecrByrou{Dx .qu

o cB oEHI4fl AI4CIIT4[/Tr,IHbI (MOAVi]r'I)
B npoqecce ocBognrzs AanHofi lucr{unJrr4nbl cry,qenT rlopr,lupyer

que npoQeccuoHaJrbHLIe KoMfierenrll4r.r:
1) cnoco6uocruo Br,ulBJnrrr, ecrecrBgnHoHayquyro cyrqHocrr)

4e npo$eccuona,rrnofi 4e:rreltnocrrz, [pr4BJrerarb AJrt rax

Qzslrno-uareuarrzuecnuft annapar (OnI{-2).
zJ f oToBHocTbro npoBo,qr4T6 3l{clepr4MeHTaJlbHbre r{ccIIeAoBaHIry IIO

TeprzaJroB r,r KoMtroHeHToB Halro- 14 Mrzl(pocrac.rerrruoil TexHI4r{r.I
B pesylrrare ocBoeullt Alrcr{t4tlJrr.rHbt obyralorqraft cn,qoJDr(eH

rqfi e pe3yn6Tar6r o6pa:onauux:
1) 3rarr: oco6ennoc:nz aroMuoro 14 oJrgr{TpoHHofo crpoeHa;t naH

TexFroJrofr4qecroro ucnoJrr3oBaurl{ Hu3Kopa3Meputrx c.rpyrcryp; cnofi
HaHocr.rcreM nprz pa3ubx rr4[ax nos4eficrnrzit Ha uux (OIII(-1).

2) Yuer: nruonHtrb pacqerbr.qrr orleuro{ otfftenrznuocru lrcn

EHIZE B OTEXIIOJIO-

lprzMeHe"
npu

clreAyro-

B XO'

I:]Jdfi

HclpupoBarF cJreayro-

HarroMareprzanon, (OnK- 1 ).
3) Bnazrerr: Naero3:aMrr a:l'urnsa \4 r(oHTpoJrrr HauocrpyrTyp uarepuanon (lIIt-2).
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COAEP}KAIilI,II, AI4CIII4II/TI4HI,I
/rEnqr{I/I

PasAer 1, Arounan u grexTpouHas crpynrypr,r rBepAbrx :reJr,

1. l.Arouno-r<pucranJrr4qecKoe crpoeHr4e rBpp,4brx reJr,
1.2.3ouHas crpyxrypa I,r crar].rcrrzr(a rroJry[poBoAHr4KoB,
1.3.ItnaHrono-pa^:ueputre sQ$er<rrr B HaHocrpyKrlpax. flrrorloc.ru r

l.4.Ilonynpono4urinoBrre Hu3r{opa3Mepnbre crpyrTypbr.
l,5,3lerrpoHu e flepuoArzqecKux grpyKTypax. Eloxoncrue nomru.
1.6.[r,rcnepcuouubre KprrBbre. 3onrr Epr.rllrosua,
1.7.Boffrosoft nerr:op. 3$$er<trzBnar Maccal

Paz4en 2, Hanocncreurt tl HaHoMarepr,raJrr,r,

l.8.Knasuvacrrzqrjl B HaHoMarep[aJrax.
1 .9,3rcrzrouu u sr<craronurte nompra:ronrr.
1, 1 0. f'erepocrpyKryprr n cBepxpeurerKr4.
1,1 1 . Ooronnrre Kpr4cranJrlr, I(naHronr,te uunpope3oHaropbr,

Pa:4e.n 3. Crofi crra rraHoMarepr{aJloB.

1. 1 2. Pacceguue n HaHocrpyKTypax. Pereesd.Koe paccerHrrg.
1. 1 3. Pacce-sHae Mau4enrrura.lra-Bpumrrosna. pauauorcroe paccexu
1.14. Tenlrontre cnoitcrna xprzcra,rnnuecrofi peruemu. Mo4e:rs $onc
1, 1 5. CnepxnponoAr4Mocrr Kpugra,TJruqecKr4x rer.
1. 1 6. Marurz:nrre cnofi crna r<pzcrarirfiqecK4x Marepr,raJroB.
1. I 7. Henuuefi Htre sc! rlercru n HauoMarepuarax.
1.1 8. ,{edter<rrr n (przcrar]Jrax. ,{e$ercru IlJoprnu u Opeurelx.

ro



TIPAITTI,4IDCITI4E3AH'ITI4'I
Teiua 1. 3neuegrtr :onuoft reoprzrz, Co6caseHHar r4 npliMeoHa{ rrpo

l

IPAITTI,4IDCITI4E3AH'ITI4'I
Teiua 1. 3neuesrtr :onuoft reoprzrz, Co6caseHHar r4 npliMecHas npoBbpr4Mocrb. 2q.
Tettta 2. Jrorcarusaqfir sJreKTpoHoB n npdcrefimzx uauocrpyrcypa{. pa:r,tepnge r{BaHroBa-
Hue.2,i.
Teva 3. co6cmeuuax $ynnqur oAnooJrert.rpoHHoro raMl4Jr6ToHr4anal4nx noru q t{epuo4"ue-
clorM noreHrlrraJrou. Ocuulrsqau Froxa. 2.r.
Telra 4, llorenr{fia!,rbHbre 6aprepu u rMbr E rrar{ocrpyrrlpax. 2.r. .

Tervra 5. ferepocrpyrryprr r4 rerepouepexd4n, 2.r.
Teva 6. Paccenu{o B HaHocrpyKTypax. Paouer naparr.rerpon paccetnxfi. 2-r.
Tena 7. Helusefiuue sdl$erllrt n HaHoMalepr4max.
Teirta B, fenepaqua nropoft rapuor{r4ro4 u ycnoBr4e dta:onoro crzHxporfra:laa 2u.
Teua 9.,{e$ercrsr B Hauocrpyr(TypnpoBanurrx Mareprzanax,

JIAEOPATOPHbIEPAFOTbI ]

5, OEPA3OBATEJII,HbIE TEXHOJIO|I4tr{
lJ paMKax Jrer{rlr4oHHofo Kypca:

5.1, Arrrlsurre n ulrreparffrrBrrrre {opntr odyuellrn
C qelrro rf oprrazponauua lr pa3Bzrrnfl. upoSecorzona,rr,Hbrx HaBrrr(oB
qecce DclloJ]b3yloTcr ar(TI4BHbre Ir I4HTepar(Tr4EHbre Qoprrart npoBeleHrz,
nueay4r.r:ropuoil pa6oroft : (rourpontuue ayAr,rropHbre pa6orsr,
6oru).
5,2. Cauocronre.nrnan pa6ora cryAelrroB
CaMocro-nremna-r (nueay4uropuar) pa6ora clyaeuroB BKJrrortasr
MarepuaJra npr4 rloAroroBne It BblrloJrrreHrzlo lrH4raBr.iAyaJrbuoff IoMarrH
oKI4M 3arrtrrrrM. OcHoea cal4ocrogreltuoii pa6orrr - Ir3) {enue
Hrll,t I4croqHI4I{aM u noncnenry nerqzft.
5.3, My,,rrurruegufi nbre,rexuo.norur.r o6y.reuurr
Her(oropLle u3 Jrercrlr4oHHblx rz [paKTl4rrecK[x :iattsrmit [poBolrrrcr B

rraueAvftnoft ay4lt'topufi c [crloJr63oBarlr4eM r(oMrrrrorepuoro upoer(To
craBJuercs KoMnsrorepnrrft rcypc lexqufi .

5.4. Peft rusr-roHTpoJrb
Peftruur-rou'rporL rrpoBoAr{Tcr rprz pa3a sa ce44ecrp. On npe4lolaraer

1 , Ocuonn soH4onoft craulipyrorqeit uurpocronrzu 4u.
2. Pacrpoear gJrer{TpoEr{as Mrzrpocrconzl. 2v.
3' crerrpocrconaqecru.re MeroAbr aHaJ'rrta Har{oMarepua,Ton (olre, nfiepuufi r,rar zruufi. pe-
soIraHc, M€cc6ayep). 4u.
4. Peurrenogrz$parr{r.ioHH6re Me-roAbr r.rccre.qoBaHrrr crpyKTypbr nanfmarepraa,ron] 4.r,
5. Pa6o:ra c rraerr4yHapoAHbrMri 6auxarrav cppyl(Typr{rrrx Aannrx. 4q.

noB no cleAyroqHM oocTaBJrrrollllitrr: 6aml6t Ha RoHTpoJrbtrr,rx 3allrTl
.qoMarrrHr.rx rr4rroBrx sagauufr., paccMarpnBaeMr,rx Ha npaKTr4qecroix
6allor no KoHTpoJrrrrbrM Mepolpr4trr4sM oflpeAerrercrr JreKTopoM,

6. OIIEHOIIHbIE CPEACTBA IJT.'I TEKYIIIE|O ITO}ITPOJI'I
IIPOME}I(YTOIIHOIZ ATTDCTAUI4II IIO I4TOIAM OCBO]
HLI II yqEFHO-METOAI4TIECI{OE OFECIIEqEHI4E CAM
PAEOTI,I CTY,IIEHTOB
!J._?tsrv eHlttuon Hl,lp n

1. 3ouuar rcopr4r npoBoArrMocrv. Co6crnesul,re u rplrMecnEre
2. Pa,:rr,repnne s$rfercrrr B HaHocrpyKTypax. lllotnocT6

crpyrcryp6r.

teurcy cynal'aapurrx 6al-
I(aqgcrBo BLlrronHeHut

PaonpeAeleuae

3.

4.

5.

JJrer$poH B rroJre c [ep[oAvqecKrzM rroTeH]{rrajroM. Teoperr,ra Enoxa,
,{ucnepcraouuug nprrBr,re. 3onrr Epuulosua. 3cf $errunnaa ir,racca.

nonynpofo4nrzrrz,
cocrosduil. Hz:

KBa3l4qaoTriqbl B HaHoMarepr4aJrax.



6. 3rcuronurre rrorlpfiTonbr u rexHoJroniu Ea I4x ocHoBe,
7. ferepocrpyrrypbr c KBaHToBbrMr4 rMaMr4 r.i cnepxpelrerrcu.
B. (Dorouur,re rcpr.rcrairJrbr.

9. Pe:reeecroe p accefiHr4e. Paccelnue ManAeinruraiua-EpalLuocua.
10. PaMnHoecrcoe pacccerHr,re. Paccesuve Ma.
I 1. OonoHHas r\ao.4eJrb TerrrroBbrx role6anuft.
1 2. CnepxnponoAr.tMocr6 Mareprza,ron. 6ose-KoHA elca1.r4tr,
1 3. Marnrzrsrre cnoft crna natrouarepr4aJroB.
I 4. llenusefi usle ec]l{rercrn r nuno*ireprala".
1 5.,{eSermr n HaHocrpynrypr4poBaHHErx Margpriarax.
16.3oH4oean cKaHr-rpyouar N4 14 r(p o c r{o n }.r fl.
17. Pacrpona.l grel(TpoHr{ar Mr,r(pocronrr.,I ArI4 Aliatuocrrrrfl4 HanoMarep
1 8, Cnercrpoctcorrr4qecrrre MeroAbr arrarrz3a HalloMarepl4arroB.
1 9, PeuT reno4rz$parrlr4olrr{bre Mero,4br r4cgJreAoBaHr4r crpyt(rypbr

@
Peiirlrur-rconrpo.nn J\! 1

1, 3ougal reopur upoBoarrMocrlt.
2.,{oHopuue rz arrlerrropubre [orylpoBoAHrinu.
3, Kranroro-pasruepnrre s1|cf errLr B HaHocrpyrolpax.
4. lI;rorsocrr cocro-sHaft,
5. Hfisr<opasrraepHbre cTpyr(Typ6r.
6. [ucnepcnonHbre ypaBHer{r4r rr Kpr4Bbre.
7. Teopeua Eloxa.
8. 3ourr Epullrosua.
9. Borsonoft nexrop, 3rf $eruznnafl. Macca,

Peft runr-rcoHrpo,rn J\ir2
1. I(nagzqacrzqbr B HaHoMarepaaJrax.
2, 3r<curontr, Tplrol.rrr rr sr(cr4Touuue nolrpulrouu.
3. lloreuquallHsre 6aprepu. Tynuenrnr,tfi stpQenr rz ua46aprepuoe
4. ferepocrpyrrypbl rr rereporepoxo,qbr.
5. Cnepxperuerru
6. (Doronnr,re r(pr{cra!'rJrbr.

7. Mrzrpopesouaroprr.
B. 3ou4osar crtaunpyronlas MuxpocKonr4r.

Pefirr.rur-rconrpo,rrr J\t3
Pacce.ague B HanoMargpl4alTax.
Tenlonr,re csoilcrsa EaHocrpyrTyp. (Douo4uaa uo4elr.
Cnepxuporo4auocrr,. Eose-rou4eucar.

r

j

I

l

l
oTqalKeHr.re,

l

l
i

I

l

I
l

I

llerunefiHrre s$Serrrr n nauocrpyKTyprzpoBaxulrx Marepr4aJrax.
feuepaqul nropoii rapuowrruz 14 ycJroBr4e Qa:onoro cuuxporrr{3Ma,
Marsurnue s{rQerc:n r n HaHoMarepr4aJrax.

,{e$erru r HaHocrpyKT}4)r4poBaFrubx Maropr.raJrax.
Cuerrpaltnrre veroALr LlcgreAoBanr,r.s.
Peurreuo4lrcf panrlrzoHH6re MeroAbr 14ccreAoBaHrzr,

6,3. B onp o cr,r gJrJr r{olrrpoJrrr caMo cTorrreJrbr{ofi p a6ort'r :
Oco6enuocru tf usuvecrcux r:aunao4eft crnlrfr ua Hanortactl.ra6ax.
Onucarlae 4aunreurzr HaHorracrr4q. Ypannelrue IIIpeAr.iHrepa,
lanaursrorluan, Co6crsesurre c[ynnquu u go6crneuusre sHarreHr4rr.
Tyuuelrnrrfi eS cf err u naa6apbepuoe orpoKenue.
IteaHroerre Mrrr(pope3or{aropbr,
Mo4ero !e6aa, (DoHoHHar refiroeMr(ocrb E uo,{ema ne6at.
Macc-cnerrporpaSuvecxuit ir.reroA 14ccJreAoBaHr.ir HaHoMarcpaa,,roB.



8, .{ut!Sy:ur B npr4graJrJrr4qecrr4x reJrax.

7. yTIEEHO-METOAI/IIIECKOE I4 I4HOQPMAUI4OHHOE O
III4IIJII{HbI

OcHosHarr Jrr{Teparypa:

yu-r,2012. - 280 c. - ISBN 978-5-7638-2510-j ,

2. Ocuosrr coBpeMeuuoro Mareprra.rroBe,4eHr.{.r: yve6uran / O.C,
M,2015. - 364 o.-ISBN 9"18-5-16-009335-2,

3. Mero4r,r uccneAoBaHr4f Mrzr(po3JIeKTpoHHFx r{ HaHogJrcKrpoHHr,IX ir{act II/BeluqrcoA.A., @r.uur,,rouoeaH.l{. - Hoeocrz6.: HfTy, 2014
7782-2534-3.

.{ono,tur.rre.nrnarr,'Ir.rreparypa:

1. @r.rgu.recnoe Marepr{aJroBe,qenze. llacrr, 1. @usuna raepAoro rerra:

2013. - 107 c.: ISBN 978-5-7782-2215-I
3. Bne4eurze n fterrt:ronauocporonr.iKy. Oyu44ueuranrHbre ocuoBLr rd

I.SeMOTO nolyqeHr4r r{ I}rafHocTr.rKrr HaHqcTpyrcypr4poBaxHbTx
6uel C.M. Apane:un u 4p.- 3nercrpon, TgKcroBbre IaHHue,- M.:

I{Hrepner-pecypcr,r:

1. Kpucralnorparlrz.recrar u KpricraJrJroxr4l,tuqecrar 6a3a
cTpynTypHbrx AHAJIOIOB (MI4IIKPI4CT)//
http :4database. iem. ac.ru/mincryst/rus/

2. Kena6prz4xrcrrft 6asr AAFIH6IX//

8, MAT'EPI4AJIbHO-TEXHI4IIECKOE OFECIIEqEHI/.I' N}1TCI
Jlerqzouur,te ayAr4Toprrl4, ocuarqdurure,qocr<ot rz ncpeFrocHbrM

I
M

4ennx sanffuE c npI4MeHeHrreM r(oMfiblorepH$rx npe:enraqaft u

e/llrrcurunB.A.
rra,2010.5 400 c.
Hoeocr6.i H|TV,

TUC-

I{HOPA-

soe roeo6ue/ @e.uo-

I{bre MeToabr yfipaB-

HH4IX POJII4KOB.
cHau{gHHbre coBpeMeH-

CETIJ 14

l

AauunxlAna Mtr HepalroB r4 r4x
DA-'-^'rJE?l\r,1M 40U t yfla:

l

.4JIrr npoBe-

o6ecnegeHneM.

aTeprzaJtoB ri cTpynTyp.
- 227 c.- ISBN 978-5-



lrporpaMMa cocraBreHa B coorBercrBr{r{ c rpe6oBaHr4rMr4 @fOC BO no
tonr<u 2 8, 03, 0 1 Hauorexnolorzn r.r varp,g!4e1e,r,tnal rexuur<a.
Pa6ouyro [porpaMMy cocraBrin

(@14O, no4nacr)
Peqeuseur

(npe,qcraeurenr pa6orogarelx)

HAnpaBJr

Pa6o.ra.s rrporpaMMa oAo6peua ua

flpororon sace4aHu.r ra( e4pn No

3ane4yrorquil natf e4poft

Pa6ouan lporparr,rlta o4o6pena ua

llpororor :ace4aulu radre4prr Ne

3ane4yrorquft r<arle4pofi

Pa6oqar nporpaMMa oAo6pena na

llpor:oxol sace4aHru r<acf e4pu Ns

/ '/ o, fr 7. D//. /f rom

-/.-Za.//A4Z

yue6unfi ro4

yue6nufi ro4

ro,4a

roAa

yue6usrfi ro4

'/,/rt'

, or40, n

Ilporpauua paccMorpeHa r4 o4o6peua ua :ace4anuu rarBelpsr

flpororiorl.o ./y' or 07,04 /{ rorc
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