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l. rIBnI4 OCBOEHt4fl trVICW,IIIJII4HbT

{elr o cn o e H.,fl [r4cr\urrJr}rHbr < HaH o $ o,roHr.rKrD) .sBrrr}orcfl :

' IIoJryr{eI{I4e suauufi o nocJlerHl{x AocrI{}KeHV.f,x n o6lacrz uauo$oroHLrKpr n orrro3.rreKTpoHlrKr4 r.r

@oprvrlzponaHl'Ie y cry.4eHToB HayqHoro Mbltrurerruq r4 coBpeMeHnofi ecrecrBeHHoHayr{uoft xap,ruubr r,upa;
' I'I3)/r{eHI'Ie MaTepl4anoB, I4MeIouIux HaHoMeTpoBbIe pa:}Mepbr c sonefiruuMg onrI4r{ecKI,IMr4 cnoficrnauu;
'I43lugntt coBpeMeHHbIX paspa6oraunux apxl4Tel(Typ w rexHolorufi [por43BoAcrtsa
HaIJOcrpyKTypI4poBaHHbIX ycrpofrcre reHepa\ur4, yculreHufl, Morynsrlrlu, rreperaqrr r4 AereKTr4poBaFrr.r.rr
3JreKTpoMafHr4THOfO r.r3JryqeHr.rr u npu6opoB Ha OCHOBe raKr.rx ycrpoficrn.

2. MECTO AI4CIII{ilJII,IFILI B CTPyKTypE OIIOII BO
lucquuluua <HaHoQoroHI'IKa) orHocl4rcfl K rlrcqlrn'lrr4HaM rro nu6opy Bapr4arr4BHofi qacrz 6nona 8,1
ocHosHoft npoQecczoua:lrsofi o6pasonarelssofi flporpaMMbr, I4sy.reuua l"arl".rnr.rHbr rrpoxoAr{T u rperbe)M
ceMecrpe, TaK I(aK oHa rpe6yer Oasonofi IIoAforoBKIz s o6racrlr HaHorexHorolufi ra $usrar<ll 1BepAopo rena,
SUAHUfi METOAOB NONTIEHII' KOMNO3I4IIIIOHHbIX MATCPI4ANOB.

Ats u3yrleHl'Lf, Ar'Io{LIUII4HbI cryreHTbl ro.rr}KHbr o6ra4arr 3HaHrrsMr4, yMeHr4sMr4 u rraBbrKitr\4r4 ao
ucno'Jlb3oBaHI'IIo HaHopa3MepHbIX ycrpoftcrn, HaHoMarepr4aJroB ra ux csoftcrs s o6racru Hauor[oroHr.rxrz,

flpetrlexnusr4rbr .qr.rcqurrJrrrHbr: <Muxpo- v Har{ocr{creMbr B
lpori:3BoAcrBa MrrKpo- rr HaHocr4creM), <Kpucrallorpa$al>,
HayrrHo-accneAoBarenrcxofi r.r BbrrrycKHofi xrranu(f znaquonuofi

J. TI JIAHPIP YE MbI E P E 3 Y JIb T AT bI O B YIIE HTI.fl fI O AI,I C UI4 tI JII,ITI E

flnarrnpyerrable pe3ynbrarrr o6yueHrls ro rucur4nnr{He, coorHeceHHbre c nnaHr,rpyeMbrMr4 pe3yn.,raraMr4
ocBorJHr4r OIIOil r J'

R.oa $opurpyeMbrx
xounereuUnil

Vpoeeus ocBoeHHt
KOMI1eTeHIIr4U'

llnaHapyerrabre pe3yJrbrarst o6yueHar tto At4cqHnnhHe
xa paKrepu3yro qfl e 3ranbr $o pivr rzpo aaH Hfl KoM Dereuq u fi
_ (norcasareru ocsoe]ins KoMneTeHr_U4u) ___

)I z
nR-1 HACryUHHOe 3u amu : npu,44 epb, nocm eH oBKtl

o6tacmu nasepuoil mexuuxu u rbtx
o6racmnx;
Vmemu: pa1omamu c ucmo.tHuKeJvtu uu(topuat4uu o ltpoepatt"^lctt
(t u.n au c oa oil no d d e p crc xu H sytt H bt x u.c cr ed o6 a u u;t ;
Bnadema:
H AG bt KU C O C m ABI eH Ut O nUC AH Un tu aH upy ej4 o e o H ay\ H O 2 c)

uccnedoeanus'
TIR-4 HACmuvHoe U , *r**rr";I

munuqHde abwo)H d e xapaKmepucmuKLt 6ott oKoH H brx nqsep06,.
Vuemu. aHalxu3ttposamb aos.MoctcHbte o6nacmu npu_MeHeHu,

20 qqu.cuJyt apqKmepucmuK;
u crtdmq 7oJtoKoHH(reo Jtq3e7T Lt

06 6 Hezo
IIR-6 qacmuqHoe 3 u ama : ocH oBH bt e Qusuvecxue npuHyund rlyi rct1uo uuponqtr ufl

n q3 ep H btx 3I e.M e H m o 6, u3 eom o 6I e H H btx H Q o c H o 6 e
H a H o c m py K mypup 06 aH H brx lil qmepuaJt 06 :
Vuema: paspa6amarcamb glweHmbt na3epHbu cucmeM na ocHoGe
H a H o cmpy Kmypup 06 aH H btx A4 amepuar 06 ;
Bn ad e mu. H e6 b, K, K o H c m py up 06 a H u, q K mu.B H btx gr eM eH m o 6 Jr q3 e p H bt x
cu c m eA4, G U n.Or H e H H bt x 1t3 H qH o c mpy K my pup o 6 aH H brx .M Q tn € D1/ AI 0 6 l

TexHI4Ke v rexHoJlon4qx)), <Texn:oloruu
<llpe4gunnoMHa.s npaKTprKa) o Bbrrro,JrHeHtr O

pa6orrr.

' |Iolnoe r,rJ]14 qacrlTrlHoe ocBoeHae yxatauHofr KoMnereHr{r,rH



4. OET,EM II
Tpy4oevxocrb Ar.rcur4nJruHbr cocraerfl er l]

CTPYKTYPA AI,I C{LIIIJII,I HbI
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l8 JO 72 27t50% 3aqer c ouenrofi

Pa:4en
Jlexqus
Jlexqus
Pa:Ae.t
JIercqus

Kp14 cTaJInOB

Co4epxaru{e JreKrIr{oHHr,Ix 3aHqrllfi rro Aucqun Jrvle
1. ouru'recKrre cBoficrBa HaHor(oMrro3rrHt rx MareprraJroB
L Hanouareprirnbr rr pa3Mepr{bre 3OSeKrbr
2, Pasnoodpa3zre rr.rrroB HaHoMarepr,raJroB r,r ux cBoitcrB.
2. Ousurco-xrrMrrqecKue cBoficrBa HaHoqacrull
3. Meroru nonyrIeHI4q HaIIOMarepll€lJroB, HaHor{acrarr, rerepocrpyKlyp, rfo1ouuux

Jlerqu.a 4. Merolu Av arHocrr4Krl HaHoMarepaanoB
Pa:qel 3" HaHonna3MoHrrKa
Jler<qux 5' B:auuo2leficrnue c MeraJrJrllqecKraMr4 HaHocrpyKTypaMrr u Ha'oqacrrzqaMu
PasAeJr 4. Texnoloruu [por{3BoAcrBa HaHocrpyKlypupoBaHHbrx ycrpofi cre 

-

Jler<qus 6. TexHononlu nonyqeHllt HaHoMareprranoB r4 uaHocrpyKTyp r.r ycrpoficrB Ha r.rx ocHrfBe
rlexqzr 7 . P asp a6 orKa u npoeKrrlpoBaHr4e 3JreMeHroB 

"a"o$oron"r,roPaaqer 5. (DusuKa npu6opon Ha ocHoBe HaHoMarepnaJroB
Jlexuuq 8. @zsuqecKl4e npI4HIII4nbI pa6orbr t4 co3AaHrae npu6opoB Ha 6a:re uauovlarepr4anoB u

KOMrro3r.rTHbx cTpyKTyp
PasAer 6. Pa:paSorKa apxrrreKTyp HaqocrpyKTyprrpoBaHnrrx ycrpofi crn
Ilexqzq 9. MoAenrzpoBaHl4e cnoficrn, dru:zuecrcux gereHzfi r.r rexHoJrorr4rrecKux rrpoueccoB B

HaHOlv{aTep[anAK

'Pacqle4elesue o6urero qr4c]raqacoB,yKa3aHHbrx Ha npaKTlrr{ecKr4e 3aHflTHf, n yfl, c yqeroM qacoB Ha Kfl/Kp



C ogepxauue I a6 op arop H r,rx r aHqruil tr o Ar,r crrurrrr"rr.3
PasAer 1. onrzqecKrae csofi crB a HaHoKoMrro3r.ITHbrx MarepriaJroB

Ne 1 . 1 llsyveHue cneKTpoB npo[ycKaHlr.rr ]laHor\{arepaanoB
Jtlb1.2 I'IccneAoBaHHe HaHoqacrI4II MeroAar\4rz aroMHo-auJrooofi lrurpocKonqr.r (ACM)
Pasgen 2. (Dvr:uxo-xr,rMurrecK[e csoft olBa HaHotracrur
Jllb 2, I ilolyseHue KOJrJroLrAHr,rx paorBopoB HaHortacruu
Ns2.2 MeroAsr ocaxAel{ufl uaHoqacrltr{ Ha norro)Kt(}l
J\e 2.3 I4ccreAoeaune HaHoqacruq MeroAaN4u paclposofi orreKTpoHHofi ruuxpooxonrara (p3M)
Ns 2.4 flolyveuue cneKrpoB rcona6uHauuoHHoro pacceflHr4r (KPC) HaHoqacrrrl h HaHoMarepr,ranoB
Ila 2' 5 I'I:yvenze MeroroB peHTreHoclpyKTypHoro aHanr43a HaHoMarep uaroB
Pa:ge.n 3" HalronrasMoHr4Ka
Ns 3. 1 llolyueuue I4 I,IccJIeAoBaH[Ie roHKr4x MerarruqecKprx nJreHor(
P asA er 4 " Texu olorl{I4 tlpol43 Bo,4crB a H aHo crpyKTypt4 poB aHnux ycrpoii crn
Ilb 4.1 I4ccreAonanue o6pa:qoB HaHo- r4 Mr.rKpoycrpoficrn c novorqrro p3M
l\b 4.2 I4ccre4onaHue Jrr.rHeeK na3epHbrx ,qr{oAoB Ha ocHoBe rerepocrpyKryp
Nb 4.3 QeltroceryHAHoe na3epHoe cxpafi6npoBaHr4e 14 pe3Ka Marepr4anoB
Ns 4. 4 @enarocexyHAHo e HaHocrpyKTypr4 poBarrr4e MarepuaJroB
PasAe,r 5. @I,tsuxa lpv6opon Ha ocHo]le ]raHoMarepr4aJroB
J\b 5.1 tr4ccneAoBaHze rpa$eueHonblx crpyKTyp u ro3Mo)r(Hocr' r4x rcrroJrF,3oBaHHfl
J\b 5'2 3anucr BoJIHoBoAHbIX crpyKTyp n onrr4qecKr.r lrpo3parrHbrx Marepr4anax
Pa:qer 6. Pa:pa6orKa apxrrreKTyp Haroc'pyKrypt4 poBaHHbrx ycrpofi crn
i\b 6.1 I'l:yuenue MeroroB sou4onoft nurorpafizz n Sopruupo"un". 3a,qrrHHbrx HaHocrpyroyp

5. OEPA3OBATF]JIbHbIE TEXHOJIOTNLI

B npenoraBaHzl{ AIZcIII4TIIITHLI <I-IAfIO@OTOHI4KA>> ucrorE3yrorcq pruuoo6penurre
o6pa:onareJl'Hble rexHoJlorul4 KaK Tpar[III4oHHbre, TaK I,r c npr,rMeHe'r,reM a.KTr.BHbIX I4 r{HTepaKT}rBHbrx
MeroAoB o6yvenua"

AxrusHsre r4 r4HTepaKTr4 BHbre MeroAbI o6y.renul :

tr4umeparcmusHafl neKqun (pasdenat Ne t _ 3),.
fpynnoean ducrcyccun (pasden Ne2);
Auanus cumya4uil (meua Ne 2.2);
Irpuueueuue uMuma\uoHHbrx uodeneit (meua rw 4.I, Ns4.2),.

6. OIIEHOIIFIbIE CPEACTB A T;,,JIfl TT]KYIIIETO KOHTPOJIq YCTIEBAEMOC'TI4.
IrP o ME)Itvr o tIHo rl Errn c rAurrll tro I{T orAM o c B o EHvIfl AI,rc qu[Jrr4 H br I4

yTIEEHO-M ETOAI'Ir{ECKOE OBECIIETIEHI,IE CAMO CT O^fl TE;lbHOfr pAEO TbI
CTYNEHTOB

ycneBaeMocrvl flBl'jerc{ pacnpeAelEnnr,ru u ocHoBaH Ha oqer{Ke HgcKCJrbKr{X

l. Pe:ylsramrpefiruHr-xoHTpor.s.
2. BrnomreHve Lr 3arr\u"ra la6oparopHb,rx pa6or.

1. KsaHrosrre ofpaHr4rreHrzr. pasuepurre etpQer<rrr.
2. Mero4u [oryr{eHvq HaHor{acrlru 14 HaHoMa,repr4anoB.
3. KsaHrogbre roql(v, KBaHToBaq rlpoBonoKa, HaHocJloil.
4. JhouzuecqeHul'It KBaHToBbIX ro'{ex/KsauroBbrx npoBonoKax lonynpoBoAHrzr(oBbrx Marepr4zuroB,5. 3asuculuocrb gHepflzl4 JIIoMI4HecTIeHT'Hr,IX KBaHToB or pa3Mepa HaHoqacrrrrlbr.
6' @oronnsre Kpl{cllannbl Ir MeraMarepl4aJlbr. flonqrze 3anpeqeHHofi soHH, pacnpoc.rpaHeHrze cBer'

n Qorouurrx Marepuanax c 3anpeqenHofi gosoii.
7 ' orpllqarelbHble IroKa3areJlb npeJIoMJIeI{uq, MeraN{arepr4anbr u runep6olr4qecKl,Ie MarepvaJrbr,

Tercyu1ufi KoHTpoJrr)
coc'Ia.BJI{}OIIIUX.

' ,{arrHuri IIyHKT BHocl'Ircr a pa6ovyT o DporpaMMy ronbKo npu Harrulv't,,'r [paKTZrrecKrrxha6oparopHrrx pa6or u yve6uorra ,.,JraHe.



8.

9.

10.

11.

t2.
13,

14.
15.

16.
17.

r{acTI4II.

18.

19.
20.

MeraronepxHocrl4. Agol,ram'oe rrpenoMJreH'r e n, orpa)r(eHr{e.
I{olloulHue pacrBopbr.
CrzurpouuKa, MafHr.rrHbre HaHo clpyKTypbr.
HauopasuepHas olrr4trecKas Mr.rKpooKorrutr.
Onruqecxue csoftc:rea c$epuuecxlzx qasrr4rl.
flonepxuo crHbre rtJra3MoHbr t4 HaHonJra3MOHr4Ka.
OcHosrt JIoKaJIbHo yculeHnofi oIITl4qecKoii l,rzxpocx otrr4Lr rr cneKTpocKorprr4 

"Touororzs HaHocrpyKryp.
Ila:epnar a6txuus 14 Jra3epHoe ocaxAeHr4e.
cuoco6rr $opr'ruponaH:afl HaHoqacrr.rrl 3aAaHHofo pa3Mepa r4 ynopsAoqeHHbrx

Orlru.{ecrs4e nrarorpa$uqecKrre MeroAbr.
Hasecesue roHKrrx rrJreHoK B BaKyyMe Ha noAnoxKr4.
3anucr BoJIHoBo.4HbIX crpyKTyp $enrroceKyHAHbrM na3peHbrM r43nyr{eHuM.

] lilagvoH-noJrtprrroHHrre stp$exrbl Il HaHocrpyKrypvpoBaHHbrx Kpt4craJrnax 14 MeraMareprzaJrax.2. flonepxuocrHbre rrJra3MoHbr.
3. llolnpz:rouHbreKprrcraJrJrbr.
4. PesouaHcuoe paacetHve cBera Ha HaHocrpyxTypr4poBaHHbrx rrJreHKD(.
5. CnepxpaspeureHr.re v ycvnortkre B Me,raMarepr4anax.
6. Oco6esuocrr.r orrrr4qecxzx csoftcrn rararurapuanoB.
7. ocnogHsre cuoco6u loryrreHar ra:epnofi r{aHoKepaM}rKr4.
8' tr4svlepeHze cneKTpoB norJrorlre'L' Lr JrroMr4HecrleHrlun,.
9. I4suepeuue nopofa olrur{ecKoft npovuocrr4 ar(Tr{BHbrx gneMeHToB.
10. Onra.{ecKas HaHoKepaMr{Ka.
11. OurosHble rloHtrufl,Teopvu BoJIHOBoAos. flornoe BHyrpeHHee orpaxeHue. florepu n

O[TI,IqECKI{X CT4THAJIOB,

12. He''uueft so-ouruqecKr,re e0@exrrr n 6perroncKr4x BoJrHoBoAax.
I 3. 3leueHTbr reopIalr orrrr,rqecKr,rx HaIIoaHTeHH.
I 4. Moaenr4poBaHr{e orrrr.rqecKr.rx s$fr exron n $oronubrx KprrcraJrnax.
15' cnoco6rr nolyueHr.rr peanbHrx sorouubrx Kpr4cranJroB.

MACCI,IBOB 3TI4X

ycI4neHr..xe

Bonpocrr peft rzur-xoHrpor.f, J',lb3

l ' feuepaqux, perorra6vtHalJts' u [epeHoc 3apsAoB B nonynpoBoAnprKax B paMKax soHHori Teopaa
IIpoBrlAr4MOCTr4.

2. @ptguqecrcue oco6ennocru pa6oru rerepocrpyKryp.
3. Hauorovlo3l4Tl)I: 3HeproHe3aB:acLrMas. t4 iluHaMkrrrecKas lraMqrb, KorrAeHcaropbl, ycrpofigrsa HaflAB, MI'IKpoaTTeHIoaTopbI, !iaT!IuK|.' oIITI4LIecKIte Ilpoqeccopbl, cBeToBo,4bI , rrvrH1r4 3aAepxKl,r,

yMFIO)KLITeJrI4 qacToT.

4' HauorepaulrKa: rIbe3ooJIeMeHTbI, [be3oAarqr4Kr4, Ar4gJreKTpLrKvr, nonylpoBo AHkrKLr, [poBoAHr4Kpr,
MafHlrrHble, orrrllqeoKLIe 3JIeMeHTbI, KoHcrpyl(ttrIoHHEIe KopnycHble gJIeMeHTbI

5' Hauonopuc*te Marepl4anbl: rlpoMell(yroqHbre crpyKTypbr B TexHoJrorr,rrecKoN{ rrpollecce
I43foloBJreHr4r HaHooJreKTpoHHbrx uzgerruit, MyJrr,TrzKaranl,r3aropbr; I4croqHl4Kr{ 3Heprlrl4, ceHcopbr,6. Cnepxnpono.4Hl4lfl'I: AarqI4KLI MarHr4rHoro u IrIK uslyveHzfi, Sucrpo4eficrnyroque qu6ponue n
AHAIIOf OBbIC 3JIEMEHTbI.

7 . HSMC: r.rMnJraHrarlus, u rcovluHr4poBaH'e c rpyrr4Mr4 crpyKrypaMr.r.
8' HaHonpoeoAHI4KI4 u uauorpy6xu: ceHcopbr, gMr4TTepbr, TpaH3r4cropbr, [epergl]olrarerrr,

SJICMCHTbI IIAMSTI,I.

9. MeroAr,r MoIeJrLr poBauug csoficrB FraHogJreMeHToB.
10, Cnoco6u 4zarHocrrzKr.r HaHo- rr Mr4t(poycrpoficrn.



Cauocrosreilbrral pa6ora cryAer{ToB BKJrroqaer e ce6q:
I ' AyruzropHafl caMocroqrerbHat pa6ora cryAeHTa rro Ar4crlunnr4r{e Bbrr]oJrH flerefl, Ha

IrpaKTr.r qecKr4x 3 aH.f, Tr4 f, X np r4 p erxeH r{r4 3 aAaq,
2. BHeay4uropuax caMocroqrenbllat pa6ora BrrrorH.sercfi cryAeHToM rrpu yuy6reuu6r'r

I{3fi:eHI{I4 AI{cq[IlnI'IHbi rlo reue npoftIeuqofi JIeKIII4LI, npl4 noAroroBKe x la6oparopFrl,rM pa6oraHn.
ocHOsHoft fioprrtofi caMocro.ureltnoft paSoru cryAeHra .sBrsercrr r43yqeHue KoHc[eKTa rerqzfr,
per(o,MeHIoeaHHofi nraTeparypbr.

CauocrosrenbHa.u palota 3aBeprraer 3akarru Bcex Apyrrrx Br4AoB yrre6noro flpoqecca H Mo)r(er
ocyilIecTBnflTLcfl Ha JIeI(IIH.tIX, [paKTI4qecKI4X 3a].aflT:1^flx, KoHcyJIbraIII4sX. Kax Soprnra opfaFrrz3arlprH
yve6uoro npoqecca caMocroflrenbHafl. pa6ora cryAeHToB npercraBJrrer co6ofi 

- 
qananurrpaB.rreHrrylo

cllcreMarl'IqecKylo Ae.tITeJIbHocrb IIo lpuo6pereHI4Io 3HaHIlfi, ocyrqecrBJrreMyn BHe ayAr4Topr4r4.
Kourpom' BbIrIoJIHeIfvt caMocrosreltnofi paSorrr ocyurecrBJr flercfl B xoAe BbrrloJrHeqrzt r4 3arul4T,br

na6oparoputrx pa6or no Ar4crlurrJrr4r{e, Ha gK3aMeHe.

B onpocrr .{rtg ronrporq caMocroqrertrroii pa6our
1' B qdNa 3aKJlloqarorcg oco6enHocrt4 n:azuo4efi crnvts. gneKTpoMarHr4THbx BoJrH c uagoo6rer .,.apm?2. lafire otrpeAeneHl4q ocHoBHbIX xapa.KTepr4crprK HaHoqacrurlbr, HaHoM drepvana.
3. Kaxue rexHoJlofl4Lr cvHTe3aHaHoMafeprra,roB rBrslorcq rtepcneKTr{sHr,ilr,ru?
4. CQoprvrynupyfire IIoH.grLre 4u$paxqraoHHoro trperena, Kar ero yueurnur:r?
5. Karne MeroAbI IIo3BoJIsIor AkrafHooraposau,luzyqarb HaHoo6rerru'/ 

t6' B KaKI'IX ycrpoficrnax (oleuenrax) nosuoNno [pr4MeHeHr4e HaHocryKTyplrpoBaFrHbrxnrarepnalon? ' '!

7. Itax rraoxrHo yrrpaBnsrl ruzplaHofi cileKTpa nroMplHecrleHrlr,rLt nauovacruq?
8. Karue rI4IIbI la:epuofi KepaMI4Krr nc.[oJ]b3yror B coBpeMeHHbrx cracreuax?
9. I{axue ypaBHeHI'{q I4crlonb3yrorc.s Anrr pacvdra $orouuux KpLr cranJroe? [arr onrrca]rr4 e.
10' I(ax IIpohcxoAtir nst6op MarepvaJIOE orrrr.rqecxr4x KoMrroHeHroB na3epHrrx cucrenr?
I I ' Onuurzre rexHoJloruqecrufi rtpouecc r{3roroBJreHr.rs Jra3epHofi repauuru.
72. onu.u.,re Mero!,br orleHKrr napaMerpoB Jra3epHbrx ycrpoftcrn.
1 3 . KaKo e Mex aHr43M $ opurap on a'Lrfl, grrkrr aKcnaJrb Hbrx nreuoH ?
14' olraurare TexHoJIorHIo npo6onogroroBKr4 Marepr4anoB vr HaHoMa'epganoB An.flnoryqeHr4xluzytenux.
15. B qenr oco6enHocrr.r runep6oluqecxr.rx rr,rarepzaros?

@onl oueHoqHblx cpeAcrB Ant npoBeAeHvfl arrecraur.u4 ypoBHr c$oplrnpoaaHHocr,r.r rcorr,lne,reHqrzfi
o6yviruorqzxcf, rro Ar{cqurrJrr4He oQopunrercr orAeJrbHbrM AoKyMeHToM.

Bonpocrr x saqery c oueuroft :

1. KsaHroso-pa:rMepHbre eS$exrrr"
2. Mero4u na3epHoro crrHTe3a HanocrpyKlyp.
3. 3ouHa.f, crpyr{rypa $oroHHux Kpt4crannoB
4. MeroAu [onyr{eHr4q HaHor{acrr4rr tr HaHoMarepr4anoB
5. flonepxuocruufi rrJriL3MoHHr,rft pe:louauc.
6. Cnoco6rr nonfreHr.rs la-:epnoft traHoKepaMr.rKt4
7. JhouuuecueHrlr4r Ha ypoBHe HaHocrpyKryp.
8, Cnoco6rr HaHeceHrl,f, roHKr4x rrJreFroK Ha IronJroxKrz.
9. Mexauusrd $oprranponaHrzr BoJrHoBoAHbrx crpyKTyp B npo3parrHbrx cpeAax.
I 0. OurraqecKa.rr HaHoKepaMr{Ka.
1 I. I-lenzueftHo-omuqecKr.re e@Qenlrr a 6pemoncKr4x BonHoBoAax
1 2. llo txpuroHHbre KprrcraJrJrbr.
I 3. 3nenaeurbr reoprl4 olrr4rrecKnx HaHoaHTeHH.
I 4. KsauroBbre rorrKI4, KBaHToBa.g npoBonoKa, HaHocJIou,
1 5. @raguqecxue oco6eHHocrrr pa6or:u rerepocrpyKTyp.
I 6. OnrrlqecKr4 e Jrr4Torpa$u.recrue MoloA6r.
I 7, ll:raiuraoH -n o Jr_fl pr4ToH H bre e S rp ercrr,r 

"



7 . yqEEHO-METOAI,ITIECKOE II I4HO OPMAIII,IOHHOIT OEE CIIE TIEHI,IE

I;UCLIr4nJrprHbr
7.1" Knuroo6ecneqerrHocrb

l' Xypna-rr <<KsaHroBaf, 3neKrpoHr,rxu. ISSN:1063-7818. Apxzn HoMelpoB. pexnu rooryna:
http : //www, mathnet. m/qelarchive.

HauMeHosaHue Jlr4Teparypbr : aBTop,
I]A3BAHI4E, BHA I,{3AAHI,I', II3AATCJIbCTBO

I( H14 f O OE EC tIE q E H H O C']-b

Koruqecrso 3K3eMttJlf,poB
nz!.atuir e 6ra6rraorere Blfy rr

coorBercrBt4u c O|OC BO

HarnqHe a uerrprtuHoil
6u6ruolere BnlV

OcHosHas lureparypa*

TIOJIHHTEII,HA' IU

https : I I znanium. com/cata I o g/pr
oduct/l2ll6015

https:/ I znanium.com/cirtalog/clo
cument?id: I 854 8 I

https:/iznan i um.comicatalog/pr
oduct/9428 I 8

http://www. iprbookshop.ru/ I 0 |

48

http://www, i prbookshop.rul I 3 !)

22

I BeeAeHze e rpevrrouauo$oroHary:
QYHIaVesralbHbre ocHoBbt 14 Jra3epHbre
MeTO,4bt ynpaBnffeMofo noryqeHhr H

Al,raf HocTl.rKH HaHOCTpyKTypHpoBaHHbtx
Marep[aJroB : yve6uoe noco6ne / C. M.
Aparelau, A. O. Kyvepzx, B. f. flpoxouren
[u ry..1 ; noA o6ru. peA, C. M. Aparermra. -
Mocrr:aa : JIoroc, 2020. - 744 c. - ISBN 97g-
5-98i',04-812-2.

2. Me:ravarepnaJtbt t4 crpytflypHo
opfaH u3oBaHHbre cpeAbt AJtt
onro:uret(Tpo uu xl,r, C B g-rexHuKH ll
Hauorporouuxr [3lexrpouHuft pecypc]/
A.IO. Asaeesa [ra Ap,].- 3aexrpoH.
TeKcroBbt e AaHHbte,- Honoca6rocr:
Cr,r6r.rpcxoe orAereHhe pAH, 2013.- 36g c.
.- PelNur'a Aocryrta:
http://www.iprbookshop.ru 132g23. 

- 3BC
<lPRtrooks>. 

- ISBN 97 8-S-7 692- 1 3 | 0-6.

2013

3 lloiisHep, E. H. OntrqecKfie ocHoBbl
na:epuofi rexHUKH : yve6. noco6ue / E.H.
flofisuep. 

-2-e uz1., Aorr. - Mocxsa :

I4HOIPA-M, 2018, - 160 c. - (Bucuree
o6pa:oaauue: Marzcrparypa), --
www.dx,doi.o rgl 1 0, | 27 37 ltextbook 592d269
c48l 362.64801 642. - ISBN 9t B-S-1 6-
01281'7-7

l, Or:luro-rexHuqecKne ocHoBbt MHKpo- 14

uauoycrpoficra : yue6uoe noco6ue /
cocrarlr4reJrr4 14. H. Eperr.lr,rua, A. f, Cauosn.

- Caruapa : PEABH3, 2010. 
- 60 c. -rsBN 2227-8397.

2, []auaapoe, C. M. Bee4euHe B KBaHroBy[o
14 o[Tr,FiecKyto 3JreKTpoHHKy : yue6Hoe
noco6ue / C. M. lllanaapos, A, 14.

Earurrrpona. 
- Toivu< : Tolrcttrafi

rocyAapcrBeHHbr fr yHhBepchrer c14creM
ynpaBreHur H paAt4o3neKTpoHr4r{u, 2012. _
98 c, -- ISBN 2227-8397
3. Opluror, JL H. OcHoerr rexHoJrorr4r4
onrr,rqecxux Marepr4aJroB u nzhetuir. gacrr I
:yve6uoe toco6He lll.H. OpflnKos. -Torvrcn : Toucxr,rfi rocyaapcrneHHsr il
yHHf|gpcHTeT ChcreM ynpaBneHTfl vl

paAhooJrer(rpoHuKn, 2012. 
- 88 c, _ ISBN

2227 -8t397

http://www, iprbookshop.ru/ I 3 9
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2. xypnan <ooronuxa>, ISSN: 1993-7296. Apxun HoMepoB. pexuu Aocryna:
http ://www.photonics. su.

3. X(ypHal<IlpnrcnalHaxsoronura>,ISSN:2411-4375.

http ://applied,photoni cs.pstu, ru/archives.

Apxrae HoMepoB. Pexum,Iocrlzn4'

4. Xypuan <Hauocucreuu: SusuKa,xtrurvs.,MareMarr4r(a>" ISSN: 2305-TgTL Apxun HoMe,poB.

P expru Ao cryrr a : http : //nano i ournal. i fmo. ru/a{ig!gg.

S.MATEPI,IAJIbHO.TEXHI,IqECKOEOEECTIETIEHI,IEAI,ICTII4IIJII4HbI

fltx peanu3arrylr Aannofi AI4cuI4nnI{HbI I4Merorcr cnerlr4aJrbHbre rroMeilIeHr.r fl ilntr npoBeAeHqfl
sassrufr neKquoHHozo munq, saunmuil .na6opantopuoeo munq, zpynnosbrx u u1duauiDta,nt rtd,tx '

rcottcynumatluit, meK))u4e^o KoHmponn u npoMeJtcymouuoit ammecmaqtnt, a mqK)rce nol4eurehtLtn dhn ,

c oM ()c m ofl m enuu ou pa 6 o mu,
flparrnuecrue/na6oparopHF,re pa6orr,r rpoBoArrcr n (511-3, 100-3 ,1226-3,106-3); iflepevenl I4crlonmyeMoro JII{qeH3LIoHIIoro ilpofpaMMHoro o6ecneqeHilr crrcreMa MareMaruqecKr,rx r4

I,IHlKeHepHrx pacudron N4ATLAB.
Zcnorn:yeuoe o6opy4onaHze: 3oHAoB€ur craHurm

Oen:rocexlulHar rexHoJrofrlqecKiur ycraHoBKa :|ETA_ I 0

Ha 3aceAaHzra lca$e4prr (Dzfl

lrnrerpa-specta upright max, N'IEGRA AURA.,

Pa6ouyro rporpaMMy cocraBrrJr rrrpeKrop ktHcrr4Tyra nM@I4 Xoprron
(OI4O, noArrIacu)

Peqeu:eur
(np e4cranurelr pa6 oro4arelr) f eu. .4uperrcpgo_e@ 

. B .

flpolpavraa paccMorp eHa v oAo6peHa
flpoloror Jtl!l or 02,09.2019 rona

(vecro pa6orrr, AoJrx(Hocrb, OI4O. n

3ane21yrcrqufi xaSe4poft ApaxentH C.M.
(OI4O, rroAnr4c

Pa6oqas rporpaMMa paccMorpeHa u o4,o6peHa 3acenaHvtu yue6uo-uero4uuecrcofi KOI\4u CCUII
HanpiaBneHus 12.03.05 lrasepnat rexHuKa r.r na3epHbre rexHonorr4z
llporoxor l\bl or, 02,09.2019 rom
flpegce4areJrb KoMaccr4t4 C.M, AparenrH

, noAnucu)

JIr4 CT lrrt P EyTB EPXAE Hr4,fl
PAE OIIEIZ fIP O IPAMMbI AI,ICUIITIJI?IHbT

Pa6o.raq [porpaMMa o4o6peua na

flpororor 3acellaHyrs, xa0e4psr Nb

yue6urrfi ro4

3anelyrorqufi xa0e4pofi

OT foAa



Pa6oqas uporpaMMaogo6peuana yveOnufi ro4

flporoxor 3ace1atus r<a(fe4prr J.lb _ or roAa

3ane.qyrorurafi rca(beapofi

Pa6o.ras [porpaMMa o4o6peua Ha yue6urfi ro4

Ilporoxor saceraHvfl.ra(be4puJ\ft_or roAa

3aeelyrcqnft naQeapoft


