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1. rIEJ[r OCB OEHU.fl Ir,ICUrrlJIr{HbI

2. MECTO AI4CIII4ilJII,IHbI B CTPYKTY]PE OTIOII BO
firacqunnuua "Bne4eHLIe B HaHorexHollluu" orHocr,rrct x o6rgaterbHr,rrvr nncurrurr4HaMqacrl{' Ilporpal'rn'ra [peAHa3HaqeHa lns nolrdToBKr.r 6araranpon rro HanpaBJr€nlaro, <I]aHolexHon

MlzKpocl{creMHat rexxllrKa). Kypc "BneAeHI4e B HaHorexHororr.ru" 6azupye.rc,s Ha paHee rroJlyr
lI4r4 U

1]:bIX

JIEIII4E

bI

HLIVLI

sHaHll,lx cryAeHToB, Irpuo6pereH.Hbrx B Kypcax o6qefi SrEsuxu" OH HarrpaBJre:H nu oo,r,rn,
piBMepHbrx s$@exron r,t csoftcrn nanoo6rerroq, MeroAoB r.rx noryrreHr4:r, npro6prregr4ro HaBb]:Koll
c ycraHoBKaMrI IIo IIoJIyqeHI4Io I,I Al,IarHocrr4Krr HaHoMareprriuoB, Ha o6qee paclxnpeHr,re r(o^4nr
cryAeHToB e o6racru HiilrorexHolo.ruft.

3. IJIAHI,IPYEMbIE PE3YJIb'TA'TbI OEYIIEHVIflITOAIICUI4TIJII,IHE

fl'aHrzpyeuble pe3ynbraru o6yueHl,If, rlo Ar{cTu4rrnvHe, coorHeceHHbre c nnaHr{pyeMbrMr4 pe3yJrb
ooBoeHr,rr OIOII

Koa $oprr.nzpyeMbrx
xonrnereHquit

Vponeut ocBoeHat
KOMIIETEHUH'I

llnanupyenrbre pesyJrllrarsr o 6yueuzrr no Ar4orr arrJrr4 H
xapaKTepu3yroxlne 3Talrbr Qopmzp,onaH us KoMnereH

noKa3aTeJru o0BoeHr4q tio MnOTeHuLl li.r

5H aTb : On3oBbre np H HUr.{rIbt c acTeMHOr.O AHaIV3a:
npaBana cocTaBJreHV A AHt.JrunulclecKLrx,4oKyMeHTOB;
npaBuna oQoprr,rneuraq ccburoK rtra 6a6tuorpacpn
ollxcaHl,'.fl:'
ocHoBHbre QanocoScxr4e rroH.rru{s. a reopar4 cBJr3aHH
oIHcaHneM ycrpoftcrna oKpyx(arcqero M[1rpa, a raruKe r]x
c 3aKoHaMu 14 npuHur{naMu pa3Brlvrs, $oprvrynnl
oQrdecTBeHHO-fyMaHI4TapHbINrH, ecTecTBeHHbrMUr
TexHHqecKIiM14 HayKaMa.
Vuerr, : BbrAen.f, Tb 6asoeble oocraBJrrrol{ r4e 3anall..
ooyqecTBr.sTb AeKoMrro3r4qrro 3aA}qv;
cqoTHoclrTb pa3HopoAHble JI B.[eHLLf, 14 OHClreM aTI.I3r,rllOB aTb
paMKax ns6panHsx BlrAoB npocpeccuo,ualrsofi Aer[Terb
QppMyJrupoBaTb iurr,TepHaTHBHbre rroAxoAr,r K peureHtrx)
pEMKax arr6paHHrrx BaAoB rrpo$eccnonarl,rroft AesreJrbH
'roM r{HcJre Ha ocHoBe o6o6rqenar 3aKoHoB vr M
p43nr.rqHbrx HayK, pe3yJrbraroB vg aH$oprrrraqu
HOTC|T{H}tKoB.

Bjra,4err: orlbrraMu ac[oJ]b3oBaHl4r vr

AeAyror4BHOfo nOAXoAOB K perneHHro 3a.Aaq;
rIqaKTHqecKrrM onbrroM pa6oru c aHr[oprrraauHcrH
HOTOqHHKAMH;

HaBbIKaMI4 UCnOJrb3oBaHHt AHAJIeKTI4qeCKOfO MeTOna il03H
rIpH aHaJrr{3e r,r cHHTe3e nn$opnraqr,ud p€BJurvHo il nltu

3darn: 3aKoHoAareJrbcrBo PO s o6racra o)(paHbr.fpyAa;
HqpMbr npaBa vr HopMarr4nl{o_rpaB(lr}bre aKrbl poc
Oe4epaqrEra;

MgpanbHbre u coqniurbHo-npaBoBbre orpaH14 LreHr4,

ocooeHHocru npaBoBoro per,ynapoBaHvrl npoSeccuonan
ACETEJIbHOCTH:

ocHoBHble 3aKOHbr H 3aKOFrOAaTeJrbfrbre aKT6t, CBs3aFrH

4u94gKryair4q4 Ae{rerrbH o crb ro ;
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Co4epxaHue "nercqdouHbrx sauqruii rro Ar{cqlr[Jrrrnre
PasAer 1. K.rrac cuQr{Karlrr fl HarroMareprraJr o B. parlrepHuii 

e dl {r ercr.
Jlexu[s 1. Krraccu@LrKalfus. Hanoo6r'erloB r.r lrx xapaKTepHbre oco6eusocrfr4: r(pr4o:feun

reoMerpuqecKa.'I, SJIer:TpoHHat crpyKTypu. Painrepuue 3aBr,rcr.rMocr]d frnsuKo-xuMr{qe)ct:r4x
MarepI4 anoB B KJIaC Cr4 rrecKoM rI TGaHTOBOU nprh6nzxeHl,lax.

PasAeJ 2. vlct opus p a3Bu'rufl HaHoHayKr{ r{ HaHorex'oJroruu.
Jlerqzr 1. fipennze {I{BI4II43aIII4LI I4 HaHorexr{oJroruu. Pu.rap.u <Deftnuau ?r Har]oMr4p.

oocro.rHue HaHoHayKn rr [pucyxreHr.re Ho6ereeorux upeuufi no Susurce
PasAer 3. Tex.rro.uorrrtr rro,flyqeHuq HalroMa'Tepr{aJron. HaHo6e3orracHocrr,,,
Jlerqur 1. ooplrarzpoBaHze Marepl,IanoB rro Mexanr.r3My (cHr,r3y-B.Bepx) r4 (oBepxy-Bsr4:i).
Jlexqur 2. Menorrr MexaHr.rqe cKoro 14 Sn ruvecroro Ar4cneprr.rp o BaHr4.f,
Jlenqur 3. Mcro4rr xllMI4r{ecKoro 4vcheprnpoBaHr4{. Bzororu.recKve rvreroAbr roryqeH

puanoB

Jlerqus 4. VIcrcyccrBeHHoe uaHo$opr'roo6pa:onaHrze: ilyqKoBbre ra 3oHroBbre Mero4r,r
oco6eHnocrrl TexHr.rKu Segonacnocrrr rrpr4 pa6ore c nanoo6reKTaMrr

PasAer 4. Me'o4u Ar.rarHocrnKrr r{ csoficrna HaHoMarepr{aJron.
Jlexuvs 1' Mer:oAtI onpeAenennn gncnepcHocrrr HaHoMarepuuuroB r4 orrpe,qe;1egzt

cocTaBa

Jlexqus 2' Melo4u anaJrnr3a Sasonoro coc'raBa r.r r4ccJreAoBaHr4-rr iloBepxHoc)Tr,r Marepr4aJroB
PasAer 5. lpunreue'r.rfl HaHocrpyKTyp B rrpor{3BoAcrBe r.r Hay*e.
JIeKqIas 1' flplat'teHeuur HaHoMarepllaJroB B rrpoMbrrrrJreHHr,rx rexHoJronanx, B Me.rlri

po6ororexHl{Ke, B crpol4TenbHr,x rexHoJrorrz4x; Marelrir"taanoa MorenupoBarrue) B Braqorex

C ogepxa nue [paKr-uqecKr.rx sauqrlrfi rro Arrcuu[JrrrHeL llolyueur.re roHKr,rx rnerroK MeroAoM lareprrofi a6rrxguu. CpanHrarelrHbrft auaJrr43 B
3oH B arMoc$epe Bo3A.rxa r.r B BaKyyMe

2.llpuutlun pa6o'ru aroMno-czJloBoro N4rzKpocKorr a. /]uarnocrrlB:a 3epeH rouxqrl rrJreHr{r4
3. fioryvenue HaHor{acrr.ru MeroroM Jra3epHoft altstruu B xprAKo,c.rb
4. Mero4 rrlH:€u\4l4rrecKoro pacceflH,s. cBera rnfl, aHarru3a rr'crrepcHoro c)ocraBa r(o.r

pacrBopa

5. tr{:y.reHue Bl;,LrflHLrs, nonrrpu3aqr.rr4 Jra3epHofo nyqa
TOHKI4X IIJIEHOK

(r. Onpe4eleHue 6luxnr,:ro/.uaJrbHero noprrAKa
pe3ynbraraM pacrpoBo ft eler<rpoHuoft ruur<pocKorrrrr4

Ha na3epn:yro lro4atpl,rKarlrzFo l-roBep

7' Ct arucrrrqec*a.fi o 6p a6 orrra pe3ynbraroB gKcrrepr4MeHToB

5. OEPA3OBATEJIbHbIE TEXHO.JIOTI4I4I
B npeno4anaHtr.Lr Avrow,rrrJrr4Hbr <<BeediHue 6 HaHomexHonozub> r.rcno.[1,3yto.ro, pa3]I

obpasonareJlbHble rexHo.Ilorul4 KaK TpaAr4rlr,roHtr{r,re, TaK 14 c rrpr4MeHerrr,reM sKTr4BHbrx 14. Lr
MeroAoB o6yueuur.

AxrznHue r.r r4HTepaKTr4 BHbre M eroAbr o 6y.{eHras :

1 pynnoBalr Ar4cKycctrr (ece uparuzqecKr.re sannrux);
Par6op KoHKperHbx cl{ryalll4ft (npe neKrlr4oHHbre rz rrpaKrr,rqecKge gaHs,rus).

6, OIIEHOIqIIbIE CPTIACTB A Til'ITEKYIIIE|O KOHI'POJI' YCTIEBAEMO
rIP oMEXyTotIHofr ,q'rrn c TAIII,IIT Iro I,IT orAM o c: B o EHufl ,ttu cul4 IIJI

vrIEE H0 - MET OAIIqE CK OE OEE CIIETIEHI,I E CAM TO CT O.fl T'E JI bHO fi pan
cTyAEHTOB

Tercyquft KoHlpoJrb ycneBaeMocrr{ cryAeHTor}
flpunrepnufi cnucorc Borrpo coB r< pefi ruur.rcourp gnrro 

"i\lb 11' lafire onpeAeJreH."e rroHfl"rnflM HaHoqacrr.rqa, uauorpy6rca, .rpaseH;
2. ,{afire orpeAeneHr4e pa3MepHouy p$$ercry;
3. OrHecure HaHorropomrKr.r ro pa3MepHocr' K HyxHofi rpynue:

HaHOCrpyK]rypr4porlaHr.rj{ ]loBe]l)cr

Con
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. ollHoMepHbre;

. ,IrlyMepHbre;

. TPEXMEPHbIE;

. IvIHOIOMepHbIe;

14 Ar{crlepcHocTr.r K HynGOfi rpyqle:
. HyJrbMepHhr€r;

o oAHoMepHbre;

o AByMepHbre;

o lpexMepHbre.

Ilpuuepntrft crucoK Borrpoc
1. llpzne4ure rrpr,rMep Ar{crepcHbr5 cpeA,

cocTo{HLrU, a cpeAa - B ra3oBoM;
2. B .reM :laKJrlor:Iaerc:r npraHqran (f

BHI{3). Karuuu MeroAaMr4 Mox:Ho gro ocv[Ie

Ilpuvrepnrrfi cnncorc Bo[poc
1. I'Icnom,:toBaHIZe HaHoMareplzaJrop B Ap.BHVX rlr4Br{nr*arl?rrrx: Karfl4e Ma.Tepr{aJrbr:\4 Anflr(aKrrx

npzrueueuufi;
2' Hasosv'e MeroAbI orIpeAeJIeHI'fl rrlc''epcHocrr' u Merona olrpeneJre'rrfr crpyKTypbr

HaHoMaTepu€rnoB;

3' Texnzrca 6egonacuocrr4 npr4 pa6ore c HaHoMareprralraMlr.

rrpuuepHrrfi nepe.renb BorrpocoB K 3aqery c oqenrcoffi [o Arrcu,uflJrr.{Hc:
Klaccz $ux a.!.s. r^cnepcHbrx cr4 creM rro arperarHoMy co cro.trHr'Tc) ;
Itlaccz @ux arJtrs. IlrqrepcHbrx crrcreM n o pa3MepaM ;

Mero21tr MexaHr4qeoKoro Ar4cneprr4poBaHr,rs;
MeroAur Qusuvecroro Ar4cneprr4poBaHus;
Mero4rr xr{MprqecKof o Ar{clepr:up onauux;
flpuur4,lu S opullp onaHrr{ Marepr,raJroB ( cHr{3y-BB epx ) ;
Crpyxrypa HaHopalMepHbrx Marepr,raJroB ;

Pasuepuuft e$Sext;
Zccle,4onanrre sJreMeHTHoro cocraBa HaHoMareprlanoB ;
I4ccreAoeauue $ asonof o cocraBa HaHoMarep vanoB;
Mero4r,r LsyveHvs. iloB epxHocrr{ ;

flpnu eueHr4s HaHoMarepr4 anoB B rrp oMbrrxJreHHbrx rexHoJr o f kr rx :
flpaueueur{r HaHoMarepr{anoB p MeAr{rlkrHe;

flpunreHeur{s HaHoMarepr{anoB E r{ayKe ;
Ilpraueueurlf, HaHoMarepr,ranoB d p o 6ororexHnKe ;

flpuueueukrr HaHoMarepv anoB d crp ourelbHbrx rexHoJr. r'r4f, x :
Marel{ara.{ecKoe M,oAeJrI,IpoBaHI{e B HaHorexHoJrotI4.,IX.

Bonpocrr AJrfl KoHTpoJrfl caMocrorreJrr,Hofi pa6oru:
1 . Knaccrn$nrKarlpu naHoo6rexron;
2. Onruqecrore xapaKTepr.rcrr4Kz HaHocpeA;
3 . Oyurqno HiurbHbre ra r(oHcrpyKrlrroH.Hbre HaHoMarep LraJbr;
4. Mexauu3Mbr pocra rrJreHoK rzs napa;
5, O co 6eHn o crr4 MeroAclB Ko HcoJrH Apr\eil4 HaHoMareprrano B ;

6 . llaz epuat u au o u o4ra ( )r4Ka\rr fl n o B gpxH o crr4 ;
7. Mero4rr sou4onofi TexHorrorr4 u si,x cosAaHrdfl HaHoMareprrrrinoB;

1I.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
1AIT.

15.

16,

t7.



8.

9.

(Don.q orleHoqHbrx cpeAcrB Anfl rrpoBeAel{Hr arrecrarlr4r.r ypoBHs
o 6yv arorqzx cs r o ArrcunrnrzHe o (p oprranaercr orAeJrbHbrM AoKyMeHToM.

MeroAr,r rr3 freur{r cnofi crn Haubna areprlanoB ;

JlasepHiu a6 tnlul rBepAbrx Marepr{urnoB 
"

Ifpuuepurrii cnucox reu peQeparrln:
1. Pu.rapg OeftnuaH r,r HaHoMrzp;

2. Ho6erescxas.npeMr4fl no rpusrar<e sa 2010 .A. It" feftrua z K. C. Ifonocenona;
3. [penHrae qr,rBr{nr.r3arlrr[ rr HaHopexHonofrur;
4. Paspa.6orr<a Po6epra Oynna (Robert Full) us Bepxlz;
5. @auracru.recKl,re npr4MeHeHl{f,: HaHoKpy)rffia, HaHoJruSt, uauonr.IJrroJTI4;

6. IHI(- z PHlt-nanorexuolorzrf;
7, flporuslulenuuft cuHre3 MoreKyn neKapcrB u {apua.r<orofr4rrecKrrx rpe11apa1o{ 

".rnoo npeAeneHnofi Qopur,r (6rzo-nenrn4u);
8' flpurraeHeul'Ie HaHorexno:roruft B KoMrrbrorepnofi TexHr{Ke: rleHTpiurb.Hbre rrpo[eccopbr;
9. flpunaernenue HaHorexHonoruf B KoMrrbrorepnofi T,exHrrKe: x(€rcrKue lJr4cKlr(GMR-

eQ$erra);

10. fv6r<ue roHKr4e oKpaHbr (rz6xub KoH'raKTbr Ha HaHoyrnepo4e);
1 1. flpnn'reHeHlae HaHorexHolorufi B TexHI4Ke Ans repeAar{rz orpoMHbrx o6reNros uu1troppaarlvu;
1 2, KnanrnBble KoMrrbrorepbl, HaHqTexHoJIofr4I{ 14 HaHoIIJraJMoHr4Ka:

I 3. Hauo,nexHoJrorrrv u po6ororexHr.rKa;

14. Hauoprt6oru pelnlaKaropbr r4 Hx co3AaHue;

1 5. Aroruno-c[noBalr Mr{KpocKorrr.r4;

1 6. MarnrarHo-cr4JroBalr Mr4KpocK orlns.;

17, Cxasupyrcqa.fl oneKTpoHHar Mr4KpocKorrur;

1 8. MrzxpocKortrlf, 6lzxHero noJrs;

1 9. llp o cneqr.rBaroqar gJreKrpoHHa{ Mr4 KpocK onufl;
20' ManoyrJIoBoe paccef,HI4e u 4rzn[uuuecKoe paccerHrre cBe)Ta;

21. Auatm3 TpaeKTopIaft natro.IacTnrl, AuHaMr.rqecKoe cBer,opaccej{rrr4e,
aHarvr3, ynbTpa3ByKoBbre MeToAbr;

22. P eurreno4u$paxqroHHbre MerqAbr;

23. 3nexrp,oHHa{ cneKTpocK orrlrfl;
24. I(oledrarelbHar MlrKpooKorrrrr;

25. O>ne-cneKrpocKorr?rf,;

26. HefirpcrHHa.rr 4ra$pzrxrona erptrs;
27. Maruzrtrag Hefirpouorpa$ux;
2 8. Bosaexic:fBr4e Hanoo6lenroB Ha xr.rBbre opraHr.r3Mbr;

29 . T oxcuqHocrb HaHoMarepr{aJroB ;

30, Monuropr,rHr no:4eficrnuf, HaHoMarepr,ranoB Ha xr4Byro tr
31. Pesylr,narrr HayrrHoro npogKTa 7 panrounofi

lraH o 6 es o tracHocrI.,I.

HexprByro npLrpo4y;

enponeilcxofi nRornanrruf no

cQ oprvrr,rpoB antHo crr.r ronaneJenrrrzfi



7 . yqEEiHO-METCIAI4TIECKOE Ir I4HOOPMATII4OITHOE OBECT ETII]Hr{B
ArICUrmJrr{HbI

7.1. KuuloobecueqeHHocrb

KHtr{f O OEEC]I EgEHHdC,Tb

Kolrqecrno 3K3eMnJrrpoB
us rauuft e 6u6rr.role rce

BrfV s coorBercrBr,l{ c
@I'OC BO

fitx peatm3allzn ,4anHoft AI4cIIVnnLIHsr zMerorcq cnerlr4anbrrbxe rroMerrle111a1r nJrr npoB
saruxtufi. reKquoHHo1() muna, squnmuil ilparcmuuecrcozo/na1opanxopHozo mlil,ta,, zp)tnnonprx uur rcouc.ynumat4ut7, meKyu4ezo KoHmpoiln u npoMeucymo'auoil amftt(?cma4uy, a llJaKtcen( atwocmonmenuuoil pa6omut. flparruvecrue/na6oparoprrbre pa6orbr rrpoBoArucfl B 106-3,
1(

llepeuenr I{crloJlb3yeMoro nrIqeH3I,IoHEOrO rporpaMMHOrO O6eCneqeHrar Mtl] word, MS Excel,
Matlab.

HanueHosaur4e nr,rreparypbr : aBrop, nenuauue, ffi

6z6nraolexe Bnl-Y

OcHosHas lzreparypa*
L AparetaH C.M., BseAeune n QetmouanoQoroHuxy:
QyH4anaeHrantHrre ocHonbr 14 Jra3epHbre Mero.rlbr
ynpaBJrreMoro noryqeH[t 14 !.UATHOCTT4KI,I
HaHocrpyKrypr4poBaHHbrx Marepr{anoB : yve6uoe
noco6ue I C.M. Apaxe.lru, A.O. Ityuepvr, B.f.
flpoxoruen, B.f. Pay, A.I'. CepreeB; roA o6rq. pe4.
C).M. Apaxenrsa - M. : Jloloc, 2017. - 744 c.

http ://www. stu{entl ibrar
y.ru/book/ISBN97B598

7048122.\tml

2. Peuuerl, A. A. Marepnanrr a ,"ro4rr
HaHorexHoJrorufi : yve6Hoe noco6ue I A. A. peuuelr,.
4.. A. Baneena. E)xa-repran6ypr : Vpallcxufi

rHn[ yn4lepcrarer., 3EC ACB, 2015. - 136 c,

hqr://www.i

1, Henolau, B. K. KsaHronar Srasr,rxa T4

HaHorexHoJroruu / B. I( Henolun. _- Mocxna
Texuoc$epa, 2013. - 12E c.

.rul169t7 5.

2" Bapu6uH A.A., @uenxo-xlltr^ ra"*a"rrn
HaHoMarepnurnoB a HaHoclfpyKryp : yve6. noco6ue /
A.A. Eapu6nH, B.A. Earcruua, B.Z. Touunnn, H.lL
TolrzlzHa - Kpacuorpcr : COy, 2011.

htl p://www"student I ibrar
y.rulbook/lSIlN97 8576

39396-/.html



Pa6ouyro nporpaMMy co craBraJr

PeqeHseHr
(npe4cranurelr pa6orogarena)

Ilporpavrua p AaHuLr raQe4psr
Ilpororon No

3ane4yroquft xa$e4pofi

I'a6o\as rporpaMMa paccMorperHa u o4o6pena Ha
HarrpaBJreHr4s

Ilporoxon J\b

llpe4ce4arenb KoMr4ccr{z

(Mdcro pa6oru,

(ozo,

OHO, no4nncs)

Lpaxenru C"M,

Apanemn C.M.



Pa6o'aax nporpaMMa oAo6pena na

flporor<or sacegLalnfl. xa$e4prr j\b

yve6nuft roA

3aeeayrcurafi ratfegpoft

Pa6o.ras nporpaMMa o4o6pena ua

Ilpororol 3aceAaHr.rf, ra(pe4pu No

yre6urrft ro4

OT TO,IIA

-

3ane4yrorqufi ra(f e4pofi

Pa6oqar rporpaMMa o4o6peua Ha yue6nnfi ro4

flpororor 3ace1alntrfr. ra$e4prr J,,lb

3ane4yrorqrzft ra{beapoffi

oT roAa



JII{CT PET}I AIII,II I,I3MEHEHUII
B flpofpaMMy Ar4CIIr4 nJrkt Hbr

o6pasonarearHofi Mbr HanpaBJIeHr4rI rroAfoToBKr4

3ae. xa$e4pofi

Bnecesrr r,r3MeHeHrrf, B

pa6ouefi rporpaMMbr
Ocuorranue

(uorraep v Aa"ra nporoKona
3AceEAHvfl, KaOeIDbr


