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1 UEJIb OCBOEHI/UI II{CUI4IIJII{HbI
Ilporpa.rrrlr.ra [peAna3HaqeHa .Urr rro4roro]rKr4 MaxlrcrpoB rro

Hanorexsolronzrz 14 Mr.rKpocr.rcreMHa.fi TexHr.iKa . Itypc uanpaueH Ha o3HaK
pruMepHbrx sQOeKToB u csoficrsaalu Ha"lroo6rer<r'on, MeroAoB r4x no
HaBbrr(oB pa6orrr c Jla3epHbrMr4 ycra:roBKaMr4 u o6;ulee pacuupeul4e
o6racrr4 HanorexHoJloru{fi u n:aultogeficrBl4r Jla3ep}rofo u3JtyqgHlrtr g

I{e;rr,ro ocnoeunr Ar,rcqrzrIJILIIrbr rB;rrercr o3HaKoMreHae cry.{eHToB c
Il3BOACTBeHHbrMrz npi4HrlfiIlaMr4 Jra3epHoro yllopr,{oqr{BaHHr HaHocTpyKTyp
(cl{r43y- BBepx), onr4palrclJ Ha pa3nuqus B Jra3gpH6IX r.i aHanoroBbrx MeToAax,

3agauu 4ucqnnluHrl
o $oprr,ruponanrae uousruit o lla3MepHbrx st!$enrax, xaparoep

cBofi crB HaHoMarepr.rajroB;
! floryr{euue upe,4craueuraft o $lr:urco-xzrr,rraqecrr.rx npoq

HaHOCTpyKTypripoBar{Hbrx MirTepIraJroB ;

O3IIAKOMIIEHHE 9 METOIAMI'. NOIYIIEHI4' HAEOqACT II U YN
cTpyKTyp, cpaBHr,iTeIrLHarr orIsHKa la:tepHbrx r.I HeJra3epHBIX M(

npzo6pereuxe HaBr,rKoB pa6orbr B HayqHoM KoJrJrer(THBe:

,qo p eaJrrr3 arllir.I Jra39pHoro Sltclepr4MoHTa.

2, MECTO AI{CUI4TIJIIIHbI B CTPYIT'TYPE OIIOII BO
,{auuaa 4racqunJrrrHa ornocrzrct K ,qacrlr4rlJrrlHaM no srt6opv BaD}rarr.rBH

Z:yueuue .{r4crlr4rrJrr.rrrrr npe,qnoJraraer HaJraq e y c'ryAeHToB npocleccr.rouaxr
JIACTI4, MIiKPO9JIEKTPOHIIKIZ II MI4KPOMEXAHIIKI4, METOAOB AI4 ArITOCTI4ICI,I MI,IKPO.
u o6pa6orr<rz raso6pa.xeuuft, Koropbre MorJ/T 6r,116 lroJrfreHbr B paMr(ax Iu
cTr.r: (o(oMnBroTepHbre TexuoJrorzri B Ha:rrubfx rccJle,qoBanlrrx>, <tr4cro
Iralro.i rr rexHr4roi B o6:racrlt HaHorgxHoJrofl4u); Ar4curznJrr,rH no gbr6opv
MeTOAbr nolyrr9Hur r(oMIIo3rzToB>; a Tar()r(g ptAa Ar{cur4IIJrrrH, ri3) IaeMbrx B
6ar<aranprzara: <(Dugrz.recKlre ocuoBbr MlrKpo- rr Har{ocrzcreMuoii rexnur<z>,
KoHTpors HaHocrpyKTypr4poBauHrrx Marep r,raJron r4 cacreM), <Murpoonr:ara
Hrrs, rroJD reHnlre B paMKax l43yreurlt AaHIIof Al4ct,anlzntt, uoryr 6rtrr
caurzfi BrrrrycKHoft r<nalzQmaqraouuoft pa6otr,

3. KOMTIETEHIII4T4 OEyqArOIIIEfOC-fl, OOpMLIpyEMbIE
o cB oEHr.rrr Ar4cur4rrJrr4Hbr (MoltyJr.fl )

B nporlecce ocBoeHrls 4auuofi 4rzcqanJuzubr cryAer{T r}oput4ver ra 4eu
rque npo$ecczoHa;r6Hr,re KoMnereHrlriu :

1) cnoco6uocrlro caMocrorreJrluo lpuo6peralb 14 llcnolrb3oBarb B
Hocrrz HoBrre srranr4r r4 yMeHn.[ B cnoefi npe4lrernoji o6nacrrz (OnK-4).
B pesyllrare ocBoeHus Ar4crlllnrruHbr o6ylarorquficx AoJrlr(cll AeMo

ulr{e p*yJrbrarbr o6pa:onauzx:
1) 3Har:r: ocuosHbre Mero.qbl [oryrreHfis HaHoqacrnq
HbrM r'r lreJra3eputrrr.t cnoco6atrrz, ft u:raro-xuunuecntre
pr,rpoBaHHr,rx Marepr{aJroB (OnK-4).

2) Ylrerr: ocyruecrBJrsrr, la.:epnufi DKcrrepvMeHT rro cr4HTe3y Ha]ro
noft a6n.squv (OIIK-4).

3) Bna,uerr: ir,rerogaMll aroMlto-crznosofi ra pacrponoft Mr4KpogKonrzr.i AJrrr
Hocrefi , noABepraeMbrx Jra3epHoMy nos4eft creulo (OnK-4).
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4. CTPyKTypA r,r COAEPIKAHITTT Ar.rcrll4rrJrrrHbr (MoAyJrr)
O6rqar :rpy4oeuKocrl ,u4crlr4nJrl4urt cocranlrtet 4 3aqerl{Lx g,{nHlru. 1
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Co4epmanne 4r.rcqIrrrJrr{rrbI
Jlerqlru

PasAe,r 1. Cnrsr pa:uepon o6rercron rz zx cnoficm,
Jlen4ur 1. ItraccuQurcarlrrr nanoo6rexron u {x xapar{TgpHue oco6eusocru:
reoMeTpaqecKar, 3re(TpoHHalr cTpyr(TypEr. 3.r.
lTer4un 2, Pa:naepHlre 3arl4gr4Mocrr.i Qusutto-xurr,rr.r.recr<zx csojtcre Marepl4aJIo
rz r(Bar{ToBoM nplr6;ruxeuaxx,
PasAer 2. @uguro-xaurz.s noJiyqeur.i.r{ HaHoMareprza:roB.
Jlexqug 1. @opuupolanue MareprraJroB rro Mexaur.i3My (cHrz3y-BBepx). 3.r.
ITew\tts 2, @opir,rzponanrze Marepr.iaJroB no MexaHI43My <cnepxy-nuz:>, 3 v.
Pa:ge.n 3, Mero4rr nonyueurrr Hauoqacrrzrl r,r yfiops,qorreHHr,rx HaHocrpyrc'ryp.
Jler<qur 1. Melo4u nexanrarrecKoro Ar4crrep 4poBaulrl.
JJer<qur 2, Mero4r,r rlrzsu.recroro Ar.rcnepr?rpoBaHrz:r. Cxeuu c yqacrr4eM Jra3o

z1r.
Jlexua:r 3, Meroarr xrzMrzqecKoro Ar4 cnepfupoBaurzg. Cxerralt c yqacrueM r'rajtg

Jlenqlrx 4. Zcr<yccrrennoe uanoQopuoo6pa:oBaHfie: []n{r(oBura r aorr.iouuu,
Szrr. 1.r.

JIa6 op ar:opnr're 3 aHfl Trrrr
Pa:Ae.n 4. llocralrosr(a ra3epnoro Dncfiepur{enTa rro floryqenrzro

1.r,

IblX I4CTI

tbD( UCT(

4eTOA6r
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)qHaKoB.

)qI{I4r(OB.

Irr4TOrpa-



1. Oupe4elenue KJracca onacnocrri JIa3epHrJX KoMrIJreKcoB
2. Cnoficrsa ra3epHoro r.r3ryrreHrax. Onpe4eleurze AJl4H6r BoJrHbr rrwepa 2"t.
3. Ilonyvenze roHKrrx nJrerroK MeroAoM ra3epnoft alrflwr:a, Cparnrzrelrnnft
3oH B arMocqlgpe Bo3,qyxa rz B BaxyyMe 6q.
4, llprzuqrzn pa6orrr arouuo-crzlroBofo Mrzrpocrona, {ltatHoorraxa sepen ro
4rl

5. floly.reHue HaHoqacrrrrl Merogou nasepuofi a6 flr\rfir B )nr4AKocrb
6. Mero,q ArzHaMriqecxoro paccefl:uLrfr cBera Arr.f, a;Huruga Auorropcuoro
pacTBopa

7. Llzyuelnue BrfirfrHrrfi rroJrrpu3aur4r,r Jra3epHoro Jrylra Ha Jra3epHyro
TOHKI,IX IIJIEHOIT

8. Onpe4e:reurae 6lulruero/.qa,rr,nero roprAra Haxocrpyr(TypripoBar{u.s
TaraM pacrpoBoft enerrpouuofi vriKpocxorrr4rr 4-1
9. Crarr.icru.recKan o6pa6orna pesyJrLTaroB or(crrepuMeHToB

5. OFPA3OBATEJIbHbIE TDXHOJIOTI{II
B pavnax lercqzoHHoro Kypca:

5.1, Axrr,reHrre u urrrepaKTr,rBHr,re t[opurr o6yveuun
C uellro Sopivulponanzr u pa3Brr.t fr upodteccuoualrHbx HaBbrr(oB cryAeHTo
qecce uclroJrr3)'rorcff aKTLrBHbre u l4HTepar(TrzBFr6re Soplrrr npoBeAeHr4rr
BHeayAnropHoit pa6oroft : (rourpoltnue aylnropHbre pa6orbr, url4r4Butryaffi,
0oT6u.
5,2. Canrocronrelr,nar pa6ora cryAerrroB
CaNrocro.f,reruHar (eneayguropnar) pa6ora cry.{eHToB B(rrorraer 3aKpe
MarepuaJla nprz flo.qforoBKe I( B6IrIoJrHeHr4.[o InuArrBll.qyaJrrnofi ,{oir,raursefi
cKuM 3aHrrt4rrM. OcHona cauocro-{remHoli pa6orbr - I43yrrgHr.ie Jrrrreparypbr
HLIM rrcroqHrzr(aM Ir r(or{crreKTy JreKrII4fi, noAroroB(a orqera no nadoparopu
5,3. My,rrrunre.quiirrLre rexuororuu o6y.lggrarr
Henoropue I.I3 JrereluoHHlrx rz npaKTr4qecr(ax sartstuiz npoBoArrcs B Br4Ae
rulreAraftnofi ay4nroput4 c r.rcttoJrr,3oBaur4 eM KoMrrblorepHoro rpoer(Topa,
craBrsgrcs KoMlbrorepulrit rypc lenqufi, a raKlr(e opraur43)Torct
rcque ,qeMoHgrparluro nprieMoB, rexuoloraft, MeroAoB o6pa6omu m alaJrusa
cJTeryeMbrx nanoo6pa:qon Ha KorrKperHbrx 3aAaqax,
5.4. Peftrlrnr-noHTpoJr6
Pefiruur-ronr:poJrr flpoBoArrrcr rpr.r pa3a 3a ceMeorp. On npe4nolaraer oqe
noB Iro cJrg,4yrorqaM cocranJrrror{rzu: 6a.ll:rlr Ha KoHTpoJrbuT,rx 3anqrrztx;
AoMauHr-IX TrznoBbrd 3a4aLrvlt, paccMarpvuaeMbrx Ha rrpaKTriqecl{r4x
6anron no KoHTpoJrbnbrM Meponpr4fiTr4{M orrpe,qeJrrerct JIeKlopoM, BeAyulr4M

6, OUEHOqHbIE CPEACTBA AJXI TEKYIIIETO KOH:IPOJI'I Y
cTr4, rIpoMElKyTOqHOft ATTECTAIII4T4 IrO I,ITOfAM OC
III{TIJII{HbI I4 YIIEEHO.METONIIqECKOE OFECIIETIEHIIII,
TEJII,HOIZ PAF OTbI CTY.IIEHI]OB
a) Bonpocr,r pefirunr-nonrpo,rn:
I4grvreuenue $asonr,rx pannonecufi n nanopasuepHbrx cr4creMax;
I{gueneuue reuneparypbr nnaBJleHr4r B uauot\4arepr4aJrax;
flonepxnocrual .qors B HauoMarepr4aJrax;
Zsueuenue 4nr.rurr ceo6o4noro npoSera slercrpolloB B rrauoMarep
Ilpoqecc saporx4euua uonoii $a:rr,'Vcnoerzx sapo4r,rueo6pa:onauux
tr4sir.teneurze gueprl4{ fia66ca npu Soprrarzponaurau HaHoMa'ropltanoB rro
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B. Ila-:epnoro BoccraHoBJleHr4t MeraJrJroB rr3 3JreKTpoJrr4ToB;
9. Jla:epuoe ocalr{Aeur.re HaHoqacrr.ru tr3 r(oJrJror.r.qnbrx pacrBopoB;
1 0. Jla-:epuax perrJrr4Karlr4rr uanocrpyKr)/p.

6) 9nsa*reuaqr.roHrrbre Dorrpocbr rro Ar{cunlJurHe:
Pa-:naepHrre :anucllMocrrr repMo,qrzlt.aMrzqecro4x rz relroBbrx csoft crs
Pa:vepulre saaracr,rMocrn clpyrffypubrx cBofi crB HaHoMarepr.iaJroB;
B:auMocesgr pa3Mepubrx xapaKreprrcrrlr( HaHoMarepr{MoB;
Pa-:uepnrte 3aBricriMocrl{ gJreKTpr4qecKltx n MarlllirHbrx cBoft crB
Onru.recrue xapaKTepr4crrzr{z Hauoope,q;
f ouorensoe rl rereporeHuoe :apo4trureoo6pa:oranrze;
Kuueruxa pocra :apo4rurefi u l,rero,{br rlo.4aBJreHr4r pocra qaorr4rl;
Orzsr.rr<a nolyleHrzr Har-roMarepr.raJroB rlo MeroAy (cBepxy-Bna3>;
(Dtgu.recrs4e Mero.qbl floJlyqeur,rs HaHoMarepr4aroB c [pr{MeEeHveM

I(OBI

10. Xurrrzqecrae MeroAbr uoryrreHrir HauoMarepaaJroB c npr4Meuerrr4eM
KOB.

B) Boupocr,r AJrfi KoHTpoJrrr caMocr0'rrreJlbHoft pa6 orr,r :
1.

2.
3.
4.

5,

6.

7.
8.

9.

3.
4.

5,

Klaccz$rzr<aqzr uauoo6:rer<ron ;
Onrnvecrae xapa(Teprzcrr,rKr,r HaHocpeA;
(DyHrquouanrubre ra KoHcrpyrrlnoHHbre HaHoMarepr.ra,tbl;
Mexanasrrarr pocra nJreHoK I43 napa;
Oco6eunocru MeroAoB KoHcoJII4IaII[[ HaHoMareprraJroB;
JTasepnax uanouogz{ruraqux noBepxuocru;
Merolrr gonAonoii TexHono 4ri nffr go3.qalrzr HaHoMareprzajloB;
Mero4rr rz:yrenn.s cnoilcrn HaHoMareprra-JroB;
JIa:epnar a6laqr4{ TBepAbrx Marepu a;roB,

Blurnr.ie relrneparypbl Iz mepoxoBarocrri noAJro)I{rs4 B Mero,qe r.r

Pom 6ycpepnoro ra3a B cxeMax Jra3epHoro roryrenris ronronren
upaBueulie ArzcngpcH;Ix pa3MepoB qacrrrq npa rrprrMoM u odparuolr
3epHoro QaKejra;

6. Knanronrre rorrKrz n KBaHToBtur [poBoJlor(a,
7. Cnoco6lr BHe[rHero yflpaBneHrrr pa3neroM

Iloryuenze u np\4MeHeHrie;

r) reur,r pe$eparon:
1. Oco6esuocrrz nsar.ruo4eftcrrufi Jra3e,pHoro rz3r) reHrzr c BeulecrBoM

TpaKopoTro4Mrr r,rMnyJrbcaMrr;

2, Mareuarlrqecroe MoAeJrr4poBaHHe npoueccoB o6pa.roranul u pocra
:epuofi a6:rxqnz rBepAbrx ren;

rracTuq H3 lapofaSoBoro
BaHHOfO JIa3gpHbrM li3lyqeHr4eM.

B. CpanuvrensHar xapar{Tepncrr4Ka npoqecca Macgoneperroc
yrr.re u n arrtaocsepe Bo3lyxa.

7. yTIEFHO-METOAI{aTECKOE I,I I4I-IOOPMAUTTOHHOE
AI4CUI4IIJIIIHI,I

OcHosuaq,rr{Teparypa:
1. MeroAu fioJryqenrzr ri uccJre,qoBanrll FralroMareprzaJroB ri HaHocrp

Euuou. Jla6oparopr*t suaunft, 2013,,- l&4c.
2. flparruxa npeqrz:nonnoft rra3epHofi o6pa6orxu/l Bar<c E. ,{.,

nus -M.: TexnocQepa, 2013- 7I0 c.- ISIIN: 978-5-94836-339-4.
3. 3nerrporexuoJrorl,rn HoBoro rroKoJreHr.ig B rrpoi43Bo.qcrBg Heop

grorofl4s, eueproc6epenrenue, rcauecrno// Tyrraaaon IO.H, - M.: OI43
816 c. - ISBN 978-5-9221-1516-2.

f{ono,nuurelr,narr Jrrrreparypa:
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1. BsarzN{oAeftcrnze Jra3epHoro fi3rfreHrir c Br

ro B. lI. , Jlu6eucon M. H. , r{epnxron l. f. ,flnonlen E. E. - M,
3 08c.- ISBN: 97 8-5'9221 -093 4-5.

2. XapauNencnr4fi E.B. ucapena T.A. Jla:epur,rft crrHre3 noBepxHo
nrrx notcpr,rrnfi cucrou Al-C / Becrnur V4uyprcroro yHrzBepcr.rrera.
xlrivrrzl, Brn, 1, 201 1

3. Eapuana E.8., Crpararuc 3., @oraxuc I(., lLla$eer f.A. fenepaqzr
Jra3epuofi a6lstJuu MeranJroB B )rozAr(ocrrx: noerre pesylmarrr //
ra. - 2010. - 40. - Nsl1. - C. 1012-1020.

tr{urepner-pecypcr,r:

1. Cnlrcor< ny6nutraryuit corpy4ur4r(oB OOO <AxrlrsHar onruKa
na: http://www.nightn.ru/fi les/zublipations/publications ru.h@

2. fly6;rur<aqun corpyaurir{oB AI4AH l/ Pexuna 4ocryua:
r.html

8. MATEPI4AJIbHO-TEXHIIq]TCKOE OBECIIEqEI{VIE ilVI
JIeKrIuoHELre ayAuropvrr4, oorauleuurre 4ocnoit (4:rr Merra urrr4

npoeKrlr4oHubx cricreM, rtpoeKToporu lr noyr6yrcoir,r.
3a.uslun ro rgMaM <Oupe4eleuue KJracca ortacHocrr4 Jra3epHbrx Ko

HIre roHrczx nJreuor( Mero.qoM la:epuoft a6Jrrr{ar4> rrpoBoA.srcr B H ayqr-rblx
cer<yu4norl u rfeurocer<yngnoft nasepnoft rexur4nrr (107a-3,107-3). ,{ru npo
TeMe (l-{aarrrocrrira 3epeH 'rouroil uesrlr. MeroA arorr,rso-cunosofi Mrzr(pocKo
cr ra6oparopr.u HallorextloJrorlrrl u goHltosofi Mr4lrpocr(onr4 14 Ntegra Aura
<Onpe4enenrze 6nlrn<uero/ga,rr,uero [oprAKa HaHocrpyxTypupoBa]rur rroBep
TaraM pacrpoBofr sler<rpouuoil Mr4r(poc(orrrirz)) * y're6no-nayunal ,:ra6oparo
rpouuofi Mr4r(pocKonr4rr (1 04-3).
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IlporpaMMa cocralJreHa B coorBergrBr4r.i c rpe6oBaHr4rMli @fOC BO no

tlltisuqecKlie rexHorornr4 n Hauor4grycrpr.ilr " .
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