
Muuncreprcrno o6pa3oBaHrrfl r.r HayKrr Foccnft cr<ofi (Degepaqlru

@e4epa,rr,Hoe rocyAap crBeHHoe Sro4xerHoe o 6pa:onareJlbHo e yqpexqeHne
Bbrcmefo npo$eccuoHaJrbHofo odpasonaHrzx

<<B.rra4lrlurp crnfi rocyAapcrseHHrrfi yHr{Bepcr.rrer
rrMeHr,r A.nencanApa fpuropbeBrrqa u Hnro.rran lpnropreBr{qa Cro.neronrrn>

(8.'rIY)

\

PAE OIIA.fl IIPOTPAMMA AIICUI{IIJII4HbI
XMMI4 IIE CKA-fl TEXHO JIOI Afl HAHOKEPAMPIKI4

Hanpan:reirr4e rroArorosKra 28.03.01 HanorexHoJrofrarr r{ Mr{KpocficreMHas rexHI,IKa

llpo(pulr

VponeHr, Bbrcrflero o 6pas onalr ut 5 axas:avpual

@opvra o6yuenun OIIHA'

FO

n&nroe
loi 5 r.

Celvrecrp

Tpyao-
CMKOCTT,

3Aq.

eg,luac.

JIenquft,
qac.

Ilalopar.
pa5or,

qac.

llpamuue-
CKLIe 3aHfl-
'tI4fl' IJ.ac.

CPC,
I{ac.

(Dopnra npoMexyroqHofo
KOHTpOnS

(srs./sauer),
IIac

4 5/1 80 :\6 36 72 3xsaN,IeH, 36

Izlroro s/l 80 :iO JO 72 3rsaMeH,36

Bna4uuap,20l 5



r. IIE JrI4 O CB OEHIIfl AIICIII4IIJII,IHbT

Kypc "XI4MI4qecKa-f, TexHoJIoryIfl HaHoKepaMHKrE" [peA[oJraraer o3HaKoMJre'rre c
xI4MI{qecKI4MlI' retepo0asurn'lr, rasoSa:urnrav MeroAaMr{ cr.r'Te3a HaHo-qacrurl u
Ha'ocrpy*Typ' a3rIeHI'IeM I'IX @rasuro-xrzMaqecKllx cnoftcrn, crpyKTypHrru' oco6eH'ocrrMr{
HeopraHEqecKI'IX HaHoptBMepHhrx qacrI{rl, ol(cI{AoB MeraJIJIoB, coeAI4HeHHfi rpeuuux , qupKoHt.f,,
SynnepeuoB LI yilIepoAHBIx Hauorpy6ox . /{aer npeAcraBJrenze o6 oco6eunocrrx xr4Mr4qecxofi
TexHoJIofI4I'I Ilpol{3Bo'4crBa HaHoKepaMLIKI4, oco6enuocrrx lx Snsuvecxux cnoficrn.

llpu l43yqeHl.rr Kypca 3aKJlaAbrBarorcf ocHoBbr rr o6uze npeAcraBJreHve o
TexHoJIofI4rrecKI'IX AzcqI4[nI'IHax, Koropble npu nocneAyloueu o6yueu uu 6ygytpa3Br4Thr nprzqreHLII4 KypcoB cnelrl4aJlbHhrx AI{cq}I[JIaH. I,ns ,,oHI{MaH,nt @arrrz.recxoro Marepr'aJra
Heo6xoAvuo 3Harrr{e oc}roB Heopra*Uqecroft rz $zsavecr<ofi xrauraz.

Kypc ulreer qeJlbro csoprranponarb ocHoBhr rexHoJroilzqec*ofo MhlrrlreHr.rr, pacKpbrrb
B3anMocB'tI3I' MexAy pa3BI4TIzeM xurraz'{ecKofi HayKLI u Tex'oJrorr.ra npor43BoAcrBa
HaHopa3MepHbIX 14 HaHocrpyKTypHbIX Mare'puaJloB' noAroroBldrb cryAeHToB K aKTr{BHoMy
I'I3fIeHI4Io cleIII{aJIbHhrx rllcqanJlrlH, pa3BI{Tb B HIzx rBopqecKoe orHoueHr.re 

',o 
ocBoeHr'rc

s'a'zft Tex'oJloruz 
''pol'r3BoAcrBa 

HaHoMarepr4aJroB. Kypc gonNeu o6ecuequrb B nomroft uepe
rIoHrIMarIlIe cryAe'TaMn rlenefi ,n 3aAaq xl4M]tdqecKoft rexsonof'r{ Ha'oMarepr4ruroB, u3yqeHze
oc'oB rIpoI{3BoAcrBa Marepl4aJroB I4 uzrenuit Ir3 HHX, [paKTl4qecKoe u HayqHoe [pr4noxeHr4e
lonyqeHHbx suauufr K co3AaHI4Io Ml4Kpocl4creuuofi TexHrrKLr, sJreKTpo'Hhrx Ha'onpz6opon

2. MECTO AI{CqUIJII4H'I B CTPYKTYPE OfIOfI BO

AucquunuHa orHoot4Tc.q x 6a3ono ir \acru y.re6uoro rrJrana [oAroroB* u 6arcananpa. Kypc
"XaM,nqecKat rexHoJlorrlf, HaHoKepaMr,rKrr) [perBaprer 6asonyro [oAroroBKy cryAeHToB ,,o
AI'IcqaIrJII'HaM <@r'rsI'IKo-xI4MI4qecKI'Ie ocHoBhr Mr{Kpo- u HaHocr4creuuoft TexHr,rKr4)),
<iVtratepua-uoBeAe'I.e Har{ocrpyKTypl'IpoBaHHbrx MareprraJroB)) , <<Knauro Bafl. vr. onr}rqecKa,
SJI.KTp'HI'IKD)' <Mo4enIapoBa'Ire z npoeKTl4poBaHr.re MHKpo- Lr HaHocr.rcreM)), (flpoqeccrr
MIzKpo- LI HaHogJIeKTpoHI4KIz), <<3ou4onble TexHoJloil4v)), <flpoerrzpoBaHrre 3JreKTpoHHbrx
cpeAcrB).

3uaHItX' rIOJIrreHHbIe B AaHHOM Kypce neo6xoAurubr Aff 4anrHeftruero o6yveu krfl. rro
Arrcqr{urr.ru aM Bapvar uBHo ft .racrz.



3. KOMIIITTEHIII,IU OByTIAIOIIIETOCfl , OOpMlIpyEMhrE B
PE3yJTbTATE OCBOEHT4fl AT4CIIUilJTI{Hbr

B npoqecce ooBoeHI4-{ II4cIInlnI4Hu o6yrarorquftcx 4onxeu AeMoHc'rpr4poBarb cneAyro-

qr4e. p*yJrbrarbr o6pa3o Bilnkrfl:

l) 3Harr

- 6a-sonrre rexHoJloft4rlecKl4e rlpoqeccbr ra o6opyaoBarrr4e, [pr4MeuseMbre B rrpordsBoAcrBe

HaHoMarepr{arroB (lIK-8)

2) Ynrerr:
- I{c[oJlb3onarr oa:loerre rexHoJroD4rrecKHe rrpoqeccbl rz oSopygonaHr4e, flpl{MeHteMbre B IIpo-

I43BOICTBe MaTepI4anOB, KOMIIOHeHTOB HBHO: I{ Ml4Kpo0iaCrerrasOfi TeXHVKT4

- foroBHocGto pa6orbl Ha coBpeMeHHoM TexHoJrornqecKoM oSopy4oeaur4H, r{cllorrE€ye-

MoM B rlpol43Bol{crBe MarepIzaJIoB Ir KoMfIoHeHToB HaHo- rz Mr{Kpocacreuuofi TexHr.{KH.

(IIK-8) foroBHocrbro ucrloJlb3oBarb 6asonrre rexnoJrorrrqecKr4e rrpoqeccbr ra o6opy4oBaHue,

[pI4MeH{eMbIe B rlpol{3Bol{crBe Marepr4anoB, KoMrroHeHToB HaHo- I4 M?rKpoci4creusofi TexHHKH;

(IIK-10) foroBuocrbro pa6orarb Ha coBpeMeHHoM rexHorrofur{ecKoM o6opy4onaHnkr, r4c-

rIotIb3)/eMCM B [por{3BoAgtBe MarepldanoB lr KoMrIoHeHToB Ha]Io- r4 MnKpocncrenanofi TexHHKrl.

4. CTFyKTI/PA I{ COAEPXAI{I{E APICIIBIIIJII4IIbI {Mo{V;T-fl)

O6[Iafl TpyAoeMKocrL AI4oIII4IIJIIaHrI cocraBr-ser 5 sa.rerurx eAr{Hr4r{br, 180 qaca.
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4.1. Teopernrrecnrrft Kypc

(vrymruneAr4fi Hoe corpoBoxAeHr{e)

Pas d en 1. HAHOCTPyKTyPHbIE MATEPIIAJIbI

.llexqun tr VIcropnxpa3r,nrLrs.HayKtr o HaHocrpyKTypr4poBaHHbIX lr.arepkrurax.

Bonpocu: 1. BneAesiae. llepnrre HafrHbre yfioMr,rnaHx{ o MaJrhrx r{acrxrlax. 2. @aKrx.re-

cKoe HaqaJro H3f{eHlll HilHocrpyKTypuoro cocrorHr,rf. 3. OcoSue ceoficrea r{ crpoeHue MaJThrx



aroMHbIX arperaul{fi. 4. BHe4peHI'Ie B TexFloJlofr.rrd nporl3BoAcrBa rpaH3r4cropoB r4 na3epoB Ha-

HoMarepl4aJlon. 5. Ha'iafio I4HTeHcI4BHofo rro3HaHl4s rBep,{oro rena vpa3BzrruflTexnr4Kr4 MaHr4-

lynupoBaHr4s aToMaMr4 I{ MOneKyJraMr4,

Jlex4un i? Xapaxrepucrr4Ka HaHocrpyKTypr.rpoBaHHbrx Marepr4aJroB.

Bonpocu: 1. O6rua{ xapaKrepl4crl4Ka HaHocrpyKryp.2. Mo4enu crpoeHr4fl n $opnrzpoBalufl,
H auoqacrr4q. 3 . Koh,{6 r4H a\ufl. crpyxTypHbrx 3 JreMeHToB HaHorracrr4r{.

II e x4 wn 3. Crpyxrypa HaHo qac rr4rJ rr HaHocr4creM.

Bonpoctt: 1. Vponnu r4epapxutr HaHocrpyxTyp. 2.Oco6eHsoc'tu r,rrufiHufl HaHoqacrlirl Ha csofi-

crea $opl,rplpyeMhix ns/lerufL.3. OrHeynopHas [przpoAa oKcr4AoB MeraJrJroB. 4.Brrusune cnoco-

6on nolyu eHufi. Ha rraop$onorraro HaHoMarepnanoB.

PASilCN 2. |A3O@A3HbIIZ CI4HTE3 HAHHOMATEPI{AJIOB }I
HAHOCTPYKTYP

JI e x 4 un 4, f a^:o $a^:nufi rvreroA cr4HTe3a HaHoMarepHaJroB

Boupocu: 1. ConperraeHl{ble 3KcnepraMeHTiurtHbre MeroAbr r4ccneAoBaHr4fl Berrlecrn.2. Texnara

KoHAeHcarILrr4 ra3a.3. Cxeua rnnoeofi ycraHoBKr4 Anr ilonyqe-

I{Hln HaHor{acrldlr I43 nepecbltller{Hofo napa.4. Mo4epnra:arlr4r rrpoqecca KoHAeHca\vtr ra3a rrp14

l-IpoI43BoAcrBe HaHorracrHII. Cxetnla ycraHoBKn. 5. TepnauuecKoe HcnapeHr4e. 5. HanrueHHe .

5. Jla:epno e nailap e*r4e 7. Mero4u ra^sosofi KoHAeHcaur4r4.

JI e x4 un 5. C anresa H aHor(pr4criurJrr4qecxax Hr4TprrAoB

iJonpoctt: 1. Mero4rr ta-grlnofi KoHAeHcaIIutt.2.Cuute3 HanoKpr4craJrJrr4rrecKoro r{r4Tpr4ra aJrroMr4-

LrvflB lloroKe aMMI{aKa. 3. llapo$asoeHfi cuHre3 Hr4TpHAa aJtrour4ar4fl, B rroroxe a3ora. Cxetra yc-

?AHOBKI{.

Ilexqua 6. Pacnrrlurelrnufi nr4ponr{3

Bonpoctt: 1. Pacnuruzremnsifi nl4ponr4s oKcr{AoB MeraJrJroB. 2.Yc'tanosKr Arrs.pacn},rJrnre.irbHofo

[Hponl43a 3. Marepua;rbl Anfl rrpHMeHeHHr B pacr]brnuTeJrbHoM rrr4ponr{3e 4. ll:ranesHr,re peaKTopbr

'i. lipeauyuecrBa 14 He.qocrarKl4 nJIaMeHHbrx peaKTopoB 6. Kou'rponbnbre Borrpocrr

Paslen -t. XI4MfiTIECKPIE METOIbI CI4HTE3A

Uex4an 7. 3onn-rels cr{HTe3 HaHorrac'r.r4rl

Bonpocrr: i. 3olr-rem cnoco6 cr{HTe3a HaHoqacrr4u 2. Cxenaa 3oJrb-feJrb cnoco6a



-i. Cxelta ycraHoBKra nonyqenafl c$epuuecrr4x rracrrrl reneo6pa-:rioro Marepr4ana 4. MexaHrasna

I'HIponI43a anKorcr4AoB MeraJrJroB 5. 3aencralfocrb cKopocrr{ rr4Aponn3a or pa3nrrqHbrx (farropos"

6. Vla,reuNe pacrBopnTerrs. u cyrrrKa

Iexqua 8. MeroA peBepcr4poBanwfl, Mr{uennbr

Bonpocl,r: 1. PenepcnBHr're Mr4rlerut't2. MeroA nonyrreHxfl KepaMr4qecKHX HaHor{acrrzu ocarr(Ae-

HireM rr3 pacrBopa conefi npexypcopa.3.Xutvtuuecxuit cr4HTe3 npeKepaMr{rrecKr.rx rroJrr4MepoB.

Jlex4un 9. Tepnntuecxnft crzsres r{3 rrpeKepaMr.{qecKr{x flon]rMepnbx

npeKypcopoB.

Bonpocni: 1. OrNr,rr auop$Hux npeKepaMr4arecKux fioporxKoB. 2. Cxenra ycraHoBKr4 rronfreHns

i'nbrpa3epeH na3epnbrna cnoco6om. 3. Mexasoxr4Mr4qecKufi crzHreg 4. Crpyxrypa HaHorroporrrKoB,

ronr{eHHbrx rr3MeJlbr{eHueM B rrnaHeTapHblx MerrbHr4uax c [pr4MeHeHr4eM KaTturH3aropa r43MeJrb-

rjenrrq 5. KoHrponbHbre Borrpocbl

P a s d e n 4.'[EXH O JI OII4fl I/IIPAB Jtf, E M 0 I4 KP I{ C TAJI JlmS AUILW

oKCrrAoB tIPn CTTEKAHI{I4

llex4un 10. Kpucrarulca\Hfl. oKcHAoB MeraJrnoB rrpr{ cneKaHurd

Bonpocrr: 1. Kpucrannfi3arJnn oKcr4AoB NderaJrJroB 2. Crpyrrypnme oco6eHHocrr4 HeopraHr4-

qecKr4x HaHopa3MepHbrx rracrr4rr $oprtarapyeublx npu crreKaHr4lr 3. XuMIasN,I cBfl3u KepaMl4r{ecKr4x

HaHor{acrnrl. 4. Brngru4e rroBepxHocrr{ Kpr4craJrJIoB

Jfex4ua 11. KoinponnpyeMoe repMr4qecKoe pasnoxeHr4e

MeTannoopfaHr4qecKHx rrpeKypcopoB

Boupocu: 1. @opnrupoBaHr4e nayrr.rHonoAo6nnx crpyKryphr 2. OopvrnpoBaHpre xy6onogo6Hsrx

Kpracrairnu:ro e. 3 . (DopuuponaHue crpyKTypbr Ar4 o K cvg.a rur aHa

+. Crpyrrypa HaHor{acrr4u coeAr{HeHuft rpeuHr4fl, cBtrrnrla, rlr4pKoH}rx 5. KoHrpoirbHbre Bo[poc6r.

JI e x 4 ua I 2. C artro opr atv3arrys, H aHoqacrr4rl

Bonpocu: 1. HaAwro:rexynspHbre crpyKTypbi c yqacrfieM HaHorracrurl

2. ilo:ryueHvrfl. lr.ano-tacrr,rq pa3nr4qHoro pa3Mepa ia Sopnasr 3. llpoqeccbr opraHr43arlnr{ r{ caMoopra-

Hn3ar\prv HaHorracrr4r{ Ha rrpuMepe qaerau cepedpa r,r 3onora.

4. llpoqeccbr rpaHcnffIr4orrHofo r4 opr4eHTaqr4or{Horo ynopfl,4oqeHr4r Hanoqacrnq 5.llpo6ne}rbr cosAa-

Fiprfl 3neKTpoHHbx naHonpn6opoe.



Pusde.n 5. OyJIJIEPEHbI I,I yIJIEPOIHbIE HAHOTPyEKI{

"Tlex4wa 1-J. HasoxuMr4r rpyfirrbr yrnepoAa r.r KpeMHar.

Bonpocu: 1. HaHo.racrl4.tlbr yrnepoAa r,r KpeMHr4fl 2. @yn:repenrr. 3. Pearrlus 3aMeqenr.rfl xnop-

qiy;r;repeHon 4. Pearqrzq llHegpeHr.{fi MeraJrnoB n Syrrepenrr 5. nHe4peur4e r4HeprHbrx ra3oB s Syr-
jiepeHbl 6. PerynrapoBaHlre peaKrlr4oHHoft cnoco6socrr.r MeraJr;r$ynnepeuon 7. Knacrepbr KpeMHus

Jlex4un 14, Xulrus yrnepoAHbrx HaHorpydox

Boupocn: 1" Crpyxrypa yrnepoAHbrx HaHorpy6orc. 2. Cuurez yrnepoAHbrx nauorpy6ox.

3. Xuuus HaHorpy6on 4. 3anonHeHtle BHyrpeHHI4x norocreft 5. llpurnera $yHxqraor{aJrbHbrx

rpyiln. 6. BuegpeHr{e aroMoB 14 Monexyrr B Mr{ofocJrofiHue rpy6rn

P as d e n 6. O C OE EHH O C T I,I XIIMI,ITIE C KI{X W, @IdSVILLE C KIIX
XAPAKTEPPICTPIK HAHOMATEPIIAJIOB

Jlex4un 15. Pasrraepuue e$$exrbr B HaHoxuvtuu rracrr4rl r4 HaHocr4creM

Bonpocu: 1. KnarmonruZpasueplrniaSSercruBHaHoxfiMHu 2.3asucuMocrb ceoficre N{arepr4anoB or

pa3N{epoB r{acrnll3. XxN,tIz.iecKrle ceoftcrBa r43onsquoHHbrx rroBepxHocreit 4. Oco6euHocru Sn-

3I{qecKHX ceoficrn oKcr.rAoB Mera,TJroB 5. @nsn-{ecxue ceoficrna uauo$a-:uoft repalrHxlr 6. Kos-

1'ponbHbre Bonpocbi

Jlexqwa 16. BucoxollJrorHble HaHocrpyKTyprrpoBanHbre cncreMbr

Bonpocrr: 1. llonyueulae tsbrcoKonJrorHbrx HaHocrpyKTypr4poBaHHbrx cr4creu. 2. CeepnJracrr{r{-

Iiocrb ra rraSroc'rr 3. 3nerrpuqecKr4e r{ otrTr4qecKue ceoficrea 4. llepcneKTr4Bbr pasBurrtn HaHo-

TexHo-rrofr4r4 oKcHAoB MelaJrJIoB 5. KourponbHble Borrpocbr

Jlex4ua 17. Culrres ryrorrnaBKkrx oKcr{AoB

Fionpocsl: 1. CraHre: TyronnaBKr{x HaHorroporuKoB B BbrcoKoreMneparypHofi nraglre 2. Cunre:

iipo3paqHofi HaHoreparunticr4Ha ocHoBe ilrrrrzHeirr{ 3. CpanHrzrerrbHbre xapaKTepr4crr.rKr4 HanoMare-

pxarroB 4. KoHrponbHbre rlorpocbr

Jtr e x E ua I 8" CpaeurareJrF,Hbre rexHr4qecKr4e xapaKTepr.rcrr4Kr4

HaHOMaTepI4aJrOB

Bonpocu: 1. Teuneparypoycrofiur4Bbre creKiroKepaMuqeoKr4e r{ creKnoKpr4crarirr4r{ecKue noKpbr-

ifis. nrg, xi4Mr4qecKofi u nnulenoft nponauruJreHHocrl4.

2 . BucoxoxpeMne3eMr4crr,re BonoKHa rr Marep r4aJ$r Ha ktx ocHoBe.

3 . Pecypcoc6eperarorqne oreKJroo6pa-:Hue neHoMarep uaxbr.

4. Crexloo 6pasHue r{ cr{TaJrnoBbre orrrr{qecKr4 rrpo3paqHhre Mare pr4urbr.

5. HoeEre HayrrHbre HarrpaBneHr4r r,r rexHoirofhrr XXI eexa.



4.2. Ilepe.reHr, TeM lafioparopHoro [paKTHKyMa

Jla6oparopuax pa6ora I OcoSoe crpoeHue n cnoficrBa MaJrbrx aroMHbrx arperaqafi

"Iia6oparopmaxpa6ota2 OopnruponaHneHaHoqacrvru4 MoAenr4 HX crpoeHr4fl

ila6oparopnax pa6ora 3 Bnn.fiHl4s HaHor{acrr4u ira cnoftcrea $opnaupyeMbrx uzge;1uit

jla6oparopnanpa6ota4 VcraHoexa rns lonyqeHr4r HaHoqacrurl zs ra3onofi $assi
Jla6oparopuax pa6ora 5 CxeMa ycraHoBxra napo$a:oBoro cr4HTe3a :nnrpura arroMugraq

B fIOTOKe a30Ta.

.tla6oparopwaxpaSara 6 lionyrreHr,re HaHoqacrrarl pacllbrJrr4TeJrbHbrM nr,rponr43oM

ila6oparopuar^paloraT cuure3HaHoqacrr4rlBrrJraMeHnbrxpeaKTopax

Ila6oparopuaxpa6oraS 3onb-reJrbcrzure3HaHoqacrr4u

jla6oparopnanpa6ora9 floryueuux KepaMr4r{ecKHX HaHor{acrzrru43 pacrBopa corefi npe-

Kypcopa.

Ia6oparopHax pa6ora 10 CIaHres HaHoKprrcraJrrr4r{ecKlrx qacrr4rl orxuroM npeKepaN{r4qe-

cKr4x rropotr{KoB

Ia6oparopnan pa6ota 11 Crpyrcrypurre oco6enHocrrr HeopraHr4rrecKr.{x HaHopa3MepHbrx

rracrnu $opunpyerrnbrx npr4 crreKaHnr4

Iia6oparopuax pa6ota 12 Ooprvruponalure ny6onoro6Hux HaHoKpr4crarTJrr4roB coe4uHeuufi

KpeMHUS, CBr4HIIa, III4pKOHI4q, II{OKCI4Aa TI|{T AHA

.lla6oparopHax pa6ora 13 lloryueHur HaHorracrr4rl pa3rrr4rrHoro pa3Mepa u $opuri.
-:Ia6oparopuan pa1ora 14 Hano.racrurlbr yrnepoAa r.{ KpeMHr.rt

-lla6oparopuan pa6ora 75 Cusres yrnepoAHbrx Hanorpy6ox

jla6oparopwan palora 16 KeaHroesre pa3MepHbre s$sercrrr B Halroxr4Mnu

Jla6oparopuan pa6ota 77 lloryueHue BbrcoKorrrorHbrx HaHocrpyxrypr{poBaHnbrx cr4crer\{.

Jla6oparopnaa pa6ora l8 Canre: Tyfo[naBKHX HaHorroporxKoB B BbrcoKorervrneparypuofi

IIJIA3MC

5. OEPA3OBATEJIbHbIE TEXHOJIO|I{I,I

flnx gocrwxeHu.f, rInaHHpyeMbIX pe3ynbraron o6yuelvrl, B rnc;t\unnvle "X14MuqecKar rex-
Ho.rofl{t HaHoKepaMaKZ" tr{cronr'3yforcr pa3nl4r{Hble o6pasonareJlbHbre rexHonoran:
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l. tr4n@op"t'tct4uoHHo-pa36u6aplque mexHonozuu, HarrpaBireHHbre Ha oBJraAegue 6o6lruira

3airacoNr 3uaunft , 3afIoMI4HaH[e r.I csoSorHoe oneprrpoBaHr4e I4Mr4.

I'Icnonrsyercr neKIII4oHHo-ceMI4Hapcxuft MeroA. caMocrosreJrEHoe [3yqeur4e nnTeparypbl,

IrpHMeHeHI4e HoBbIX Hu$opnraql4oHHblx TexHoJlofr4it ilns caMoeroflTeJrbHofo rrorroJrHeHa s. :;rtattufr.-

BKirroqail I{crIoJIb3oBaHIae rexurlqecxr4x 14 sJreKTpoHHbrx cpe.4cre iau$oprraapr4.

2. feamenbHacmHL,te npaKmuKo-opueHmuponaHHue mexHonozuu, HanpaBneHHrle na $op-
i\'{HpoBaFII4e cl4creMbl npo$eccnoHaJlbHbrx iipaKTr4rlecKr4x }'nleur4ia npw [poBeAeHr4r{ sKcnepr4MeH-

1a-TbHbIX I4ccJleAoBauufi, ,r6ecneql{Baloqr4x Bo3MoxHocrb KaqecrBeHHo BbrrrorrHsrb upo$eccuo-

HaTE HyTO le_f, TeJrbHocTE,.

3. Paseueanu4ue npo6neuuo-opueHmupoBaHHbte mexHonozuu, HarrpaBIteHHhre Ha Soprran-

poBaHI4e I4 pa3BI4TI4e upo6nerl,tHoro MbrIrI IreHrrE-, MhrcJII4TerIbHofi amueHocrr4, cnoco6nocrn npo-

6:reuno MbIcJII4Tb, BI4Aerb Ia ftopuynupoBarb npodleuu, err6rzparr, cnoco6r,r 14 speAcrBa [nfl prx

FerneHHs.

tr4cnonrsyrorct BHr(bI upo6nentHoro o6yueHus: ocBe[{eHue ocHoBHux npo6leM Ha JreKrlrd-

xx, yue6ulre AI4cKyccI4I4, KoJIJIeKTuBHafl. MbrcJrMTeJIbHas AeflTenbHocrb B fpyriflax [pI,I BbrrroJ]He-

ulra ;ra6oparopHbrx pa5or,

Jluuuocmuo-opueHmuponaHHde mexHonoz?tu oTyaeuun, o6ecneqnBarorlr4e B xoAe y.re6Ho-

to npouecca yqer pa3JII{ql{bIX cnocodnocrefi o6yuaeMbrx, co3AaHr4e neo6xoAnubrx ycJroBr4fr, Els
pa3BlaTplfl HX HHAI{BH.4yanbHbx cnoco6Hocreft, pasnnrr4e arTr.rBHocrr4 ru4r{Hocrn B yue6uona npo-

qecce. Iluqsocrso-opldeHTl4poBaHHbre rexHonorr4ra o6yvenn.rr peanr43yrorc{ B pe3yJrbrare ulilkrBrr-

IyturbHoro o6u{enzx nperloAaBareils u cryAeHTa npu BbrnonHeHHLr AoMarrrHr4x rrl1prBr4nyanbHb1;1

za4anuit, llonroroBKe r4[ErlBu[yaJrbHbrx orrreroB no la6oparopHhrM pa6oralr.

4. flm qeneHarlparr,qeHHoro z a$SercrrzBnoro SopurapoeaHnr 3alJraHupoBaHH],rx KoMrre-

reH4ufi y o6yuaroqr4xes, nrr6paHrt cneAyrorlr4e cor{eranrdx $opu opraHr43auan yle6Horo npo{ec-

ca H M eroAoB aKTr4 Br{3 arluu o6pasoBaretrbHofi Aegrelruocrr4 :

- npl4 BbInoJIHeHI4H.naboparopusx pa6or: paSora B KoMaHAe, MeroA nu6opouHrrx orBeroB,

ii ccne4oBare:bcrnft MeroA, aHaJrn3 KoHKperHbrx cu-ry arynit (case-study);

- IIpu r{TeHuu nerct1a;,it: I{HTepaKTHBHafl JIeKrII4fl, ofiepexa]oqas caMocroflTetrbHa n pa6o.ta,

"Mo3foBofi ttrtypM" (nrr6opouHo rlo clrr4cKy rpynrrbr orlpeAensrorcs cry4eHThr, Koropr,Ie orBerraror

Ha Bonpocbr rrperroAaBarer.,{ rlo npeAbrAytrlefi reue neKrlr{oHHoro rcypca);

B parraxax pa6ortt HaA coAepi(aHneM Alrcqi{nnaHhr r4crroirE3oBaHbr cneAy}orlr4e $opurr pa-

- ny6nuuttax 3auIr4Til pe$eparoe;

- HayrrHbre cry.4eHrrecKrae ron$epe]Hr\ur4 rro r4ToraM 3arrlr4Tbr pe$eparon;

ll
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- naooparopHbre r4ccneAoBaHHs c AarbHeftuefi r4HTeprrperar\weit nojryr{eHHbrx AaHHbIX.

6. OIIBHOqHbIE CPEACTBA AJIfl T'EITYIIIET O KOHTPOJI.I YCTIEBAEMOC TI{.
rIP oMExvroqHofr arrn crAIIr{n rlo I4TorAM o cB o Errprfl Ar{cqu[JrprHhr
H vqEEHO -ME TOAI4qE CK OE OEECIIEqEIII,IE CAMOCT Ofl TEJIrHOfI pan Orrr

CTYNEHTOB

6.1. @opmupoBaHlle peftrnHronofi oqennu. Kpurepxrl r{ MeroAr,r orIeHKr{

KarrecrBa sHaHIIfr cryAeHToB tlo AI,Icqu[JruHe <<AnrrepHarnnnbre rlcrortHuKu 3Hepruu"

Teryquit KoHrpoJIr' snarrufr. cryAeHToB ocyqecrBn flercfl nocpeAcrBou pefiruuroeofi orreH-

xu snalouit cryAeHToB.

B cooreercrBnl{ c pefirraHronofi cucreuofi, renyqufi KonTponb rrpou3BoAr4Tcs rpr4xAbr B

reqeHl4e ceMecrpa nyreM 6alnrHoft oqeHKr4 KaqecrBa ycBoeHi.rs reoperrar{ecKoro Marepaana (or-

Berbl Ha nonpocr'l) lI pe3ynbraroB npaKTl4rlecrofi AeflTenbHocrH (peurenLre 3a1LaLr, BbrnoJrHeHr4e 3a-

-\aantfr' peirreHr4e upo6rierr,r).

Pefirnnr-rcourpo.nn J\! l.

i. flepnue Hayr{Hr'Ie yrroMltHaHl4.fi o MaJIrIX qacrarlax. 2. @axru.recKoe HaqaJro rzsyrreHus HaHocr-

pyKrypHoro cocrotHl4s. 3. Oco6ue cnoficrsa ?r crpoeHne MaJrr,rx aroMHbrx arperaqraff. 4, Bue4pe-

HHe B TexHoJrofI4I4 rIpoI43BoAcrBa rpaH3r4cropoB r,r na3epoB HaHoMarepaaJroB. 5. Haqa_no r,rHTeH-

cuBHOfO nO3HaHHq rBepAollo reraupasBklTr4s. TexHr4Kr.r MaHr4rlynr4poBa:Hus. aro]\4aMr4 H MoneKyna-

ttu. 6' O6uias xapaKTepl4cll4Ka HanocrpyKTyp.T. MoAeru crpoeHr4s u SopnrupoBalurHauoqa-
crHII. 8. Kon6IaHaIII4s crpyKTypHbIX 3tIeMeHToB HaHor{acrr4q.9. YpoeHkrvepapxnnuauocrpyKTyp.

i 0. Oco6eHHocru r;nrflHtrs. HaHoqacrr4q Ha ceoficrna $oplrupyeMbrx usrerwir.l i. OrneynopHat

npapola oKcr4AoB MeraJrrroB. 12. Bilusqkre cnoco6oe nonyrreHr4r ua nrop$onofr4ro HaHoMarepr4a-

.1oB. 13. faso$asurtfi mero4 crIHTe3a HaHoMarepr,raJroB npr4 KoHAeHcar\vurasa. 14. Cxeva rr4rro-

rofr ycraHoBKI4 Ant [onyqeHnf HaHor{acrr,rq r{3 rrepecbrrrleHHoro napa. 15. Mogepuaearlr4s rtpo-

recca KoHAeHcaIlnv ra3a npla tIpoI43BoAcrBe HaHoqacrr4u. Cxeua ycraHoBKr4. 16. TeplruqecKoe

rIcnapeHHe. 17. HansIJIeHHe. .Jlasepuoe r4crrapeHr4e 18. Merogu rasonofi KoHAeHcarIuu.19.Me-

ro.qbl fa3oBofi xoHAeHca\uu HaHoKpl4craJrJrurrecKr4x Hr.rrpr4Aoe. 20.Cuure3 HaHoppr4craJrJrr4qecKoro

HHTpr4na aJII0MI4HI4f B IIoroKe aMMI4aKa. 21. llapoSa:oeHft cr4Hre3 Hr.rrpr4Aa aJrroMr4Hr4s B rroroKe
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a3ora. Cxerr,ta ycraHoBKLI . 22. Pacm,tlnrerirnrrft nuponr43 oKcr4AoB MeraJrJroB. 23. YcrauoBKa Ant

paclblnl4TeJlbHoro [I4ponlr3a. 24.Marcpuanbr.4nfi rrpr4MeHeHr4fl B pacnbrnr4TeJrbHoM nrapo"tase 25.

lftauessrre peaKTopbl. llpeuvyrqecrBa 14 HeAocrarKrr rrJraMeHHbrx peaKTopoB

Pefirnnr-rconrpoln J\b 2.

1. 3o;n-reln cnoco6 cr4HTe3a HaHor{acrr4q 2. Cxenra 3oJrb-feJrb cnoco6a 3. Cxerrna ycraHoBxr4 no-

,rryrreHur c(feprauecrr4x r{aorr4q rereo6pasHoro Marepr4ana 4. Mexasn3M rrz.qponr43a anKoKcr{AoB

tlera!'IJIoB 5. 3ae[cui\aocrb cKopocrr4 fr4Aponr43a or pa3nr4r{Hbrx $arcropoe. 6. VAarreHrae pacrBopn-

r?irflu cyrflKa 7. PenepcnBHbre Mr4ue.nru 8. MeroA fionyqeHfls KepaM[rrecKHX HaHorracrr4r] ocax-

lieHI4e\,I I{3 pacrBopa coreji npeKypcopa. 9. Xuwuqecrufi cHHTe3 rrpeKepaMr{LrecKr{x nonr4MepoB.

10. Orxtrar avrop$Hrrx ilpeKepaMnqecKr4x rroporxKoB. 11. Cxervra ycraHoBKr,r nonyqenr.rfl ynbrpa3e-

peH na3epHrinr cnoco6orra. 12. Mexauoxnuzqecxnfi cr4HTe3 13. Crpyr<rypa HaHorroporrrKoB, nony-

rleHHbrx H3MeIbqeHr4eM B rnaHeTapHr,rx MeJIbHuIIax c npr4MeHeHr4eM KaTaJrr43aTopa E3MelbrreHr4s

i4. Kpucrarrilusa\vfl. oKcI4,qoB MeraJrrroB 15. CrpymrypHbre oco6ennocri{ HeopfaHrrr{ecKux HaHo-

pa3MepHbrx r{acruu Sopunpyenrbrx npr4 crreKaHr4r4 16. XurvrrasN{ cBr3r,r KepaMr4r{ecxr.{x HaHoqacruu.

lT.Bnus:uue rroBepxHocrl4 Kpr4craJrros. 18. @oprr,rnpoeaur4e rrayri4nonoAo6Hux crpyKrypbr r,r3

hieraJ'rnoopraHr4r{ecKr4x [peKypcopoa 19. Ooprr,rilponaHue xy6onoAo6nux Kpr4crann[ron.20. Oop-

lrnpoBaHr4e crpyKTypbr Anoxcr4Aa ruraHa, HaHorracrr{r{ coeAr4neHufi xpeuHr4.fi, cBr4HrIa, qrrpKoHr4s

21. HaauoneKynflpHhie crpyKTypbr c yqacrneM Hanorractutl. 22. lioryveun{ HaHor{acrrzu pa3rurr-

Hofo pa3Mepav $opnru 23. llpoqeccbr opraHrr3ar\vruu caMoopraHr43arlurr HaHoqacrnrl Ha [pr{Mepe

rracrr.rq cepe6pa r{ 3oJrora. 24. llpoqeccbr rpaHcnflrlr4oHnoro n oplreHTarlr{oHHoro yroprnoqeHus Ha-

tiorlacrr4u 25.lipo6reMbl co3AaHr4J{ oJreKTpoHHbrx riauonpu6opon.

PefiruHr-xonrporn J\b 3.

i. Hatro.{acrullbr yrnepoAzr 14 KpeMHr.r{ . (Dyrnepeuu. 2. Peaxqr4s 3aMeuleHax xnop$ynlepeHoe 3.

Peaxuug BHeApeHr4r MeraJrJroB e $yr"rrepeuu 4. nue4peHr{e r,rHeprHhrx ra3oB n (fyl:repeHu 5. Pe-

ryxl4poBaHr{e peaKrlr{oHsofi cnoco6Hocrn ruerzurn$ylnepeHoB 6. K.ruacrepbr KpeMHafl. 7. Crpyxry-

pa yrrrepoAnblx HaHorpy6<lx. 8. Cuimes yrnepo,IHbrx uauorpy6or<. 9. Xuvrus, HaHorpy6or 10. 3a-

ilcJ'IHeHI4e BHyrpeHHirx no.nocrefi 1 1. llpununna QynxquoHaJrbHbrx rpyrrn. i2. BuegpeHHe aroMoB

a MoneKyn B MHorocJrofinue rpy6r<n. 13. Keanroerulpa:vrepHruis$$erruBHanoxr4Mr{r4 l4.3asucu-

Iuocrb ceoficre MarepHaJIoB or pa3MepoB r{acrr4rl 15. Xurran.recKr4e csoftcrna r43oJr.flrlr{oHHbrx rro-

BepxHocrefi 16. Oco6esnocru $wzuuecKux ceoficrB oKcr4AoB MeraJrJroB 17 . @uzu'aecrue cnoficr-

na uaHo$a:Hofi repanaura.l8. Iloryueuue BbrcoKorrJrornbrx HaHocrpyKTypupoBaHnux cucrerr,r. 19.
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Cnepn"nacrprqHocrb rz ru6rocrr 20. 3nerrplrqecKr4e n olrr,rqecKue csoficrsa2l. fIepcnerrlaBbl

p€r3Br4Tr4r HaHorexHoJrofrrn oKcr4AoB MeriurJroB. 22. Cuutez ryforrJIaBKrIX HaHoIIopoIIrKoB B Bhlco-

r(oreMrreparypnofi rrJra3Me 23. Cuurez ilpo3paqHofi uanoxepaunnuHa ocHoBe IIITIHHeJII4 24. Cpan-

Hr4TeJrbHEre xapaKTeprrcrr4Kr.r HauoMarepr4aJroB. 25. TeuueparypoycrofiallaBble creKnoKepaMl4r{e-

cKr.re ra creKnoKpr,rcraJrJrrrqecKlre noKpbrrr4r Ans xuMurrecrofi H nrlueeofi [poMbIIlneHHocrI,I.

26. BnrcoroKpeMHe3eMncrbre BoJroKHa H Marepl4anbl Ha Irx ocuose.27. Pecypcoc6eperalorll4e

crerloo6pa3Hble rreHoMarepr4aJrbr. 28. Crexnoo6pa:Hue I{ c}iraJIJIoBbIe orITHrIecKu [po3paLlHble

liarepnaJrbr. 29. Hoerre HayrrHble HarIpaBneHI4s I4 TexHoJIofI4LI XXI eera.

6.2. Tetrsr AJrfi caMocrosrerbuono odyueuus - KoHTpoJrt'HbIe pa6oru

1 . Kn ac c uQ vKalqlz'fl r4 M e'roAbl rIoJIyq eHI4t HaHoKJI acrep oB I4 HaHocrpyrTyp.

2. MeroAsr r4ccJreAoBaHl4t

3 . llonepxHocrb rBepAhIX ren. MnrpocKortuqecKl4e acrIeKTbI

,-[ . Tep u oAI4HaMur{e cKI,I e acle KTrI IIoBepxHocrI4

5. KiracrepHbre MoAeJII{

6. MoneryJrspHhle JII4rarIAHbIe KJlacrepbl

7 . E esr rarauAHbr e Merar rl4r{ecKne KJI acrepbl

.3. Vr,repoAHhle KJlacrephl

9. K",racrepbr I{HeprHhIX rasoB I4 MalTbIX MoneKyJI

I 0. KnacrepHbre peaKIII4I4

i i. KonnoI4AHhIe Knacrepbl 14 HaHocrpyKTypbi

i2. @yn;repeurbr r{ yrnepoAHble HaHorpylxvr

13. Teep4oreJrbuhre HaHoKJracrepbr r4 HaHocrpyKTypu. Touxl4e TIJIeHKI4. MexaHu'IecKne

rellJroBble ceofcrsa

1 4. MarpuqHbre 14 cylpaMoJleKyntpHble HaHoKJIacrepbI I4 HanocrpyKTypbl

i5. Onrra.recKrre H oireK:rpoHHbre cnoficrsa HaHocl4creM 14 HaHoMarepI4aJIoB.

I 6. OnrraqecKr4e HaHoycrpoficrna

17 . MarrrurrHbre ceofi crBa HaHocrpyKryp

i 8.3epHa, ailovr v nophl B KoHcoJII4AI,IpoBaHHbIX Marepl{tulax

i 9. !eS$eKTr,r, rroBepxnocrl4 pa3AeJIa, rtorpaHplqHhle cerperaual4

20.Crpyrrypa rroJrr4MepHbrx, 6uortoru.recKr4x 14 yrJrepoAHr,IX HaHoMarepI4iLToB

2 i. Odrqaq xapaKTepr4crrrKa ceoficre HaHoMarepr4aJroB. SrexrporiHoe crpoeHl4e
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22' @azosble paBHoB eavrfl vrrepMoAaH aMuKaHaHocr4crerra. @ouosnrrft cnerrp 11 TepMr4qe-

cKae ceoficrBa.

23' CeoficrBa rl4rla rIpoBoAIzMocrI4. ouru.IecKue csoficrea. MarHrarHbre xapaxTepr4 crr4orr.

24.Mexaur4qec*rre cnoficrna, cra6urnuocrb , pocr 3epeH, an0$ysux.
2 6. Pear<q vruanafl cnocodnocrb. Kariurr43

2T.Texuonorl4r KoHconIrAI,IpoBaHHbIX Marepl4iuroB, TexHoJlorr4r nony[poBoAHr4KoB.

28'Mrar<po- 14 HaHogJIeKTpoMexaHI4r{ecKr4e cr4creMhr, Marepr4iLJrEI co crrerlr4ilJr6Hr,rMr4 Qrzsvt-
rrec Kr4M 14 cs ofi creaNr v, 6tto - M eAr4rlr4Hc KI4e M arep wt.Jr,jr

29.lio,,ryueHl4e roHKI4x rL-IeHoK, rloKpbrrafi ra rraev6paH HaHopa3naepnofr BeJrr4qr4Hhr

30' CeoficrBa roHKI4x TIJIeHoK uoxprrruil n nrena6paH HaHopa3naepuofi BeJrr4qr4Hhr

3 i VrnepoAHble naHorpy6Ka 14 KoMno3r4rlr4oHHhre Marepr4urJrhr Ha HX ocHoBe.

-j 2. Cuures, ceofi crea, ilplrMeHeHr4e yurepoAHhrx Ha'orpy6or.

33' HanosonoKHa Ha ocHoBe oKcI4Aa IIVpKoHI4.rr., HaHorpy6xusaocHoBe oKer4Aa ur4pKoHr4.,r

34 HaHonpoBoJroKa Ha ocHoBe oKcr4AoB rlr4pmoHr4r.

6.3. Bonpocr,r K 3K3aNreHy

i ' llepnrre Hayr{Hble yloMI.HaHI4t o MaJrbrx qacrurlax. oaKrra.{ecxoe Haqaro r43yqeHr4fl Hagocr-
pyKTypHofo cocToflHa{.

2. oco6ue csoficrna a crpoe'r4e Marr'rx aroMHbrx arperaqufi.

3' o6rqas xapaKTepl{cruKa HaHocrpyKryp. Mo4enr4 crpoeHur u SopnaapoBaHr{r HaHoqacrr4rr.

4. Kov6nuarlr4 fl crpyKTypHbrx 3JreMeHToB HaHorracrrarl.

5. Ypoeura nepapxun HaHocupyxryp.

5. Oco6enuocrr4 Bnr4flHr4s.HaHoqacrfirl ua ceoftcrna $opurapyewrhrx pr3Aenr4 fi. Bnusuue cnoco6os
rroir)/qeHr{.f, ua uop$o_lorr4rc HaHoMarepr4aJroB.

7. OrHeyno pHafl npr4poAa orclr.4oB MeranJroB.

8. fa:o$a:nufr naero4 cr4HTe3a HaHoMarepr.raJroB npn KoHAeH caw.r ra3a.

9' Cxenaa r',noeofr ycraHoBts4 Ant [onyqeHr4fl HaHoqacr,rl r43 ilepecbril{e'Horo [apa.
10' Mo4epuvsaL\trfl rlpoqecca KoHAeHcaIIH:arasarrpu npor43BoAcrBe Hanoqacrr4rl. cxelra ycra-
HOBKI4.

I 1. TeplruvecKoe r4crrapeH'e. Hanrrnenne. JlasepHoe ncnapeHue

1 2. MeroaH ras oeofr KoHAeHcarIr4r{ HaHoKpr4craJrJrr4qecKr4x Hr.rrpaAoB.

i 3. caHres HaHoKpl4crarruqecKoro Hr4Tpr4Aa aJrroM,rnkrs.B rroroKe aMMHaKa.
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14. Pacnrtlure-unmtfi [I4ponl43 oKci4AoB MeranJroB. vcralroexn Anr pacnbrJrr4TeJrr,Horo [r4ponr43a.

Marepralu An{ rrpzMeHeH'r B pacrrbrJrr4TeJrbHoM nr,rpon,3e.

15. llnan'reHHbie peaKTopnr. llpeuMyulecrBa r,r HerocrarKr4 nJraMeHHbrx peaKropoB.

i6. 3onr-renr crroco6 cr4Frre3a HaHoqacrr4rl, cxeMa 3oJrb-feJrb cnoco6a

i7. Cxerr'ra ycraHoBKI4 flonyr{eul,It csepu.recrr4x r{acrr4r{ rerieo6pa:Horo Marepgana

18. Mexasu3M rI{ApoJII43a aJIKoKcHAoB MeraJrnoB, 3aBr4cr.rMocrb cxopocrr{ rr4Aponr43a or pasnr4q-

Hr,rx $arropoB, yAaneHue pacrBopr4Tenr 14 cylrKa

19. PeeepcuBHble MI4I{eJIJLsI, MeroA nonyrreHr4r KepaMHr{ecKI4x HaHoq aar'rrJoca)KAeglreM H3 pac-

TBopa colefi npeKypcopa.

20. xuw::r,':'ecxufi cI4HTe3 rlpeKepaMlarlecKr{x [onr4MepoB, orxr4f auop$Hrrx rrpeKepaMr4qecKr4x rro-

ilo[rKoB.

21. cxeua ycraHoBKH roryqeHu.s ynbrpa3epe' na3epHbrM cnoco6ona.

22. MexanoxaMl4qecKuitt cwurez; crpyKTypa HaHoloporuKoB, rroJrrreHHbrx a3Merr,qeHr{eM B rrJra-

H ETAPHbIX MCNbHI4UAX C NPI,IMCHEHI4CM KATAII{3ATOPA I43MEIbIIEHI4,g

?3. Kpuuanru3ar\vrfl' oKcI4l{oB MereuIJIoB, crpyKrypHbre oco6enHocrr4 HeopraHrzrrecKr4x HaHopa3-

r,iepHrrx r{acrfirl 
$oprr,rHpyenabrx rrpn crreKaHrrr4

21' XuvnzM cBs3I'T KepaMl,IrqecKlax HaHor{acrl4u, BtruflHae noBepxHocrl4 KpgcrannoB.

25. @opuapoBaHl4e rrayrl4lIofiogo6urx crpyKTyphr rr3 MeraJrJroopraHr4r{ecxnx rrpeKypeopoe, $op-
\'{I{poBaHIae ny6ono4o6Hblx Kpl,{crarruros.OopMrrpoBaHrle orpyKTypbr AHoKolr Aarvrra1a, HaHo-
r{acrull coeAuHeHl4ft xpeunur, cBr4HIIa, qflpKoHr{, .

26. HaarraoneKyntpHhie crpy*Typbl c yqacrl4eM HaHoqacrr,rq, ,,onrreHr'r EaHorracrr4u pa3nuqHofo

pa3Mepa ra $oprr,mr

27. fipoqeccbl opfalll43ar\upr rrcaMoopfaHr43ar\Lrr4HaHoqacrr4rl Ha rrpr{Mepe qacrr,lq cepe6pa r4 3ojrora.

28' llpoqeccbi rpaHcJUIqI{oHHoro 14 opueHTar{}roHHoro yfiopgqorieHr{-fl HaHoqacruq, npo6JreMbr co3Aa-

Hr4r 3neKTpoHHbrx uaHonpz6opon.

29 . Hano\acrr{rlbi yrnepoAa 14 KpeMHr4r, $ynnepeHbr, KJracrephr KpeMHrir.

30. Pearcqut 3aMelrleHrax xnop$ylJlepenoB, peaKrlrrq BHeApeHr4fl MeraJrJroB e $y,rnepeHbr BHeApe-

III4e l4HeprHbrx ra3oB e $yruepenbl, perynl4poBaHrze pearrlr4oHHofi cnoco6irocrr4 Merannsynnepe-

HOB.

-j 1. Crlnres, crpyKTypa, xLrllrr4fl yrnepoAHbrx naHorpy6ox.

32' 3ano:rHeHl'Ie BHyTpeHHHX nolocrefr, npr{Br4BKa Synxqvoua-ubHbrx rpynrr, BHeApeHr4e aroMoB r4

MoneKyn B MHofocJroftHue rpy6rcu.
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33. KnaHroetulpasvrepnsfr eip$elnrrn HaHOXT{Mr{I4,3aBHCI{MOCTS ceoftcrB Marepl4aJioB Or pa3MepoB

qacrul{.

3 4 . XuMrv,ae cKI4 e cs o ft cre a. r{3 o n-glr}I o HH bIX rI o B epxH o creft

35. Oco6enHocTrr susnuecltrax ceoficrn OKCI4AOB MeTaJIJIOB, $U:Uuecr<rae csoficrea nauosa":nofr

KepaMI4KI4: CBepIInaCTllqHOOTb Ia rU6rOCm, 3JIeRTpI4qeCKIIe X OrtTIar{eCKHe CnOftCrSa

3 6. llonyueHr{e BbrcoKofrJro'rHbrx HaHOCrpyKTypI4pOBaHHbIX cHCTeM.

3 7. CI4Irues TyroIlnaBKI4X HaHoIIopoIIIKoB B BbIcoKoTeMlispaTypHofr nlasne'

38. cranTes [po3parrHoft uaHor<epaul4KrI Ha ocHoBe IIIII{HeIII4.

3 9 . Cp auuureJlbHble x ap aKTep I4 crHKI'I H aHo Marepl4 arT oB'

4 0. fiep cn eKTr4Bbr p a3BrrTust H aH OTexH o IIo f I4I,I OKCI{AOB M eTalItIO B.

4 1 . P ecypco c5 ep eratoqr4 e oreKJroo SpasuHe IIeHOMarepvaIbI.

42. CtewtooSpa:nrre I{ cr,rTaJrJloBbre OfITI4qecKn [po3parrHble MaTepkrilrbr.

flporr,reNyrorrHas u11recTar171fl (sr:arr.leil) npoBoAI{TCs B KOHIIg CeMecTpa TaKXe nyTeM

6amrrnofr or{eHKr4. tr4roroesrfr pefirunr ollpeAenfleTos CyMMIIpoBaHI'ieM 5aJr:ros reryrqeft OIIeHKII B

TerreHr4e ceMecrpa N 6a,rroe [poMexyro-{Hoft errrecra\twr B KoHI{e ceMecrpa rlo pe3ynbraraM 3a-

.rera. MaKcvualsnrrfi urolonlrft pefirunr coOTBeTcTByer 100 Sallau'

flpn oqenrc e znauuil cryAeHToB flpeno.4aBareJrb AOJIXeH pyKoBOACTBOBarbc-s cJleA]'IOilI]IMIr

Kp[TeprisM14 Ens. o6ecneqeHr4fl o5beKTIIBHOro IIOAXOAa K BbICTaBJIeHXIO OIIeHOK (OTJIuqHo))' (xo-

polllo )), (y.4OBIeTB0pI'ITOJIFTHO ) 14 (Hey,AO BneTBopI{TeJIbHo )) :

- oIIeHKa <(9TJII{rIHO) BbIcTaBJI-geTCfi 3a Uy6oxue, uCqep[bIBaIOqUe OTBST]'I Ha BOIIpOC6I 3K-

3aMeHarIr4OHHOfO 6ute1]a, Lr3JrOlKeHHbre IIOCJIeAOBaTeJIbHO, lpaMoTHO, C OSOCHOBaUIIeM [peAcTaB-

,reHHbrx rloJroxreHufi, ncnom3oBaHrreM He roJIbKo KoHcrIeKTa rer<qufi 14 yrre6H[Ka'lHo tr MoHolpa-

Sn'recxofi nI4TeparYPbI;

6utura,

BEHH},IX

oIIeHKa(fiopomo}tsbIcTaBJI'IeTcfr3aIIpaBI{nbHbIeoTBeTbIHaBoIIpocbI3K3aMeHaIII4oHHo|o

npr4r{eM oHr4 Aolr;KHtr 6rrrn II3JIoXeHr,I fpaMoTHo 14 IIO cyqecTBy BoIIpOCa, 6e3 cyrUecT-

uerounocrefr;

OIIeHKa (yAOBneT'BOpnTenbHO) BbICTaBJI-seTCt 3a TaKI4e OTBeTLI, B KOTOpbIX TIaCTHTIHO I43-

JroxeH ocnoeHoft Marepr4iur, Ho He riplrBoAfrc fl. reraJrr4, AorlyrqeHbl HeroqHocrll n Qoptr'lynl4poB-

KaX,Hapyl[eHa[ocJIeAoBaTeJIbHocTbI43JIoXeHL|fl,AonyueHoHeAocTaToIIHoe3HaHIIe[paKTHqe-

cKr4x BOIIpOCOB;

- oueHKa (HeyAoBJrerBopnTenbno>) nrrcraellllerc-s 3a orcyrcrBue orBsroB Ha ABa Borlpoca

6wre:ra,r4Jli4 HerroJrgbre orBerbl naHrrx,B Koropbrx Aorlytqegbl cyrqecrBeHnlre onrn6xn.
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l[kala. flepecrrera r4ToroBoro pefirnuroeoro 6zutra B oueHKy

lzlroroeufi pefi rr.rgroerifi 6ar.lt Oqenra

z9l OTII4I{HO

75-90 xopoIIIo

6t-74 yAoBnerBopI,ITenbHo

<60 HeyAoBneTBopHTenbHo

flepecver r4TofoBofo pefiruuronoro 6arra B oIIeHKy rIpaBeAeH s ra6rlaqe.

Tu6nuuu

T.YTIEEHO-METONIIqECKOE I,I I,IHOOPMAIIHOHHOE OFECNEIIEHI,IE

AI4C IIUIJITIHbI (M OIvJrf )

a) ocuonnaq fiilTeparypa

1. HasorexHonorr,M Ia sKonon4s: plrcxr4, HopMarr.rBHo-rrpaBoBoe perynl{poBanue u ylpaBneHl{e

[3lercrpoHHnrfi pecypc] / M. Xam, [. BoyvreH. - M. : Ei4HOM, 2015 CryaeHqecKat HayrrHafl

6a6ruorexa <KoucynbraHT cryAeHTa)

http:1,www.stuAenttl ru/book/ISBN9785996329229.html..

2. Ocrosu HanorexHoJrofr4rz f3nercrponHufi pecypc] / H.T. Kysneqon, B.M. Honoropqen, B.A.

Xa6pen, B.11. Maprorrr4H. - M. : BI4HOM, 2014. CrygenuecKar Hayr{Hafl 6u6ruorexa <KoHcyll'-

ranr cryAenru http://www.studentlibrary.ru/book/ISBN9785996323784.html.

3. MeroArr rojryr{eHur n prccJreAoBaHrrr HaHoMarepr4iuroB H HaHocrpyxryp. Jla6oparopHufi npaK-

rraKlu rro HaHorexHoJrofr{flM f3rexrpoHuufi pecypc] : yue6uoe noco6ne lE.[,. Mnrnnna lrn lp.] ;

rrctr pe4. A.C. CuroBa. - 4-e ust. (eir.). - M. : BI4HOM. Jla6oparopl{r 3HaHHir,2014. - 184 c.

':;I;C <<Znanium>>http:I1zntlnium.comtcatatog .

4. HeopraHr,rqecKne HaHoNrarepraa;ru f3nexrpounufi pecypc] : y.ie6noe noco6ne / 3.f. PaKoe.-

3;r. usr.- M. : EITIHOM. Jla6opar opvrfl snalr4fr, 20 13 .-47 7 c. 3EC <<Znanium>>

http : //znanium. com/catalo g.php?bookinfo:48 5 7 5 7

5. PuNosr<oe, [.I4. HauouarepuaJrbr l3nexrpouuufi pecypc] : yue6noe noco6ue. -M. : "lla6o-

paropr4r :r'a*t4ir" (paHee "EI4HOM. Ila6oparopus zuauuir"),2A74. - 361 c. 3EC <Znanium>>

http.llznanium.comlcatalog.phpSbookinf o:542646
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6) 4onoruu{TeJrr,Haq Jrr{Teparypa

6. Xpucro$opon A.Iz1., CHcoee 3.1I., Xpacro(fopona IzI.A. HalioKepaMr4Ka: Y.{e6Hoe

noco6ue. r{. 3. BnaaI4MI4p: BrfY, 2007. - 116 c. (82 sxs.) 3nenrpoHHafl 6u6luorera BlfV
http : I I e .lilb .vl su.rulbitstr eam/ | 23 4 5 67 89 I 1 | 2 5 I 3 I 00 43 9 .p df
l. HaHorexHoJlofl4t4 I4 crlel{HanbHbre Marepr4anhr [3nexrpoiruufi pecypc] : Yue6uoe noco6ue Ans

By3oB / Co:ruqen IO.[I., llprxrau E.IrI., BonofxaHr,rHa C.A., llerxoea A.lI. - Cn6. : XI,IMtrfinAT,

2009 . CryneHuec Kafl. :uay.lt: Hafr. 6n6naorena <KoHcylbraHr cryAeHra)

http :i/wwiv.studentlibrary.rulbook/ISBN978 593 8 08 I 772.html

8. OuapoeaHl,Ie HaHorexHorroflrr4 f3nerrpoHHufi pecypc] / Xaplraass Y. - M. : EI4HOM, 2014. -

Cry4eHuec Kas. Hay qHas. 6u6ruzorera <KoncylbraHr cryAeHTa)

hitp ://www. studentlibrarv.ru/book/ISBN97 859963 1 3259.html

9. Cucoen, 3. lI.. Hanoxepanu4r{ecKne Marepr4anr,r : yue6uoe noco6ue : s 2'r. / 3. lI. Ctrcoee -
l3rraguwup: Bragnuapcxuft rocyAapcrBeuuufi yHr4Bepcr{rer (BlfV), 9. 1: llleuKr,r, rroxphrrr4r,

ueu6paHu .- 2008 .- 89 c" (67 ex:.) 3nerrpoHHa.fl 6u6maorexa BnfY
http : //e. 1 ib. vl su. ru/bitstrear nl | 23 4 5 67 89 I 12 | 3 I 3 I 0 I | 07 .p df
10. Crrcoee, 3.fI. HaHorepaurrqecKr{e Marepr{aJrbr : yve6noe noco6ue : s 2'a. / 3. lI. Csrcoee. .-
Braguuup : BlaAauupcraft rocyAapcrBeurilrfi yHr.rBepcurer (BrfY). H.2:Tpy6KH, crepxHr4,

lpoBoroKa .- 2009 .- 8.5 c (67 erc.) 3lexrpouH as 6u6luorexa BnfY

http ://e.lib.vlsu.ru/bitstrearnl 123 45 61 89 I 1266 I 3 I 00905.pdf

11. MoposoB B.B. Haso:rexsoJrorar4 B KepaMr4xe: MoHorpaSvx.s2I9.. rI.2. HasorrJreHKr,r,

I{aHol1oKpr,tTLlfl, salloue,u6paHbl, uanorpy6Kl4, HaHocTepxHI4, HaHoirpoBoJloKa/B.8. Mopo-

:oe, 3.fI.CbIcoeB; Bna4nla .roc.yH-T - BraAlzrvrvtp:VIsg-yo Bla4una.roc.yH-Ta,20Ll.- 167 c

B) flepHoAr{qecKr{e r{3AaHrrfl :

- x$puar <Irlgeerr4fl BV3oe. Xnrvtus. fi xr4Mr,rqecrar rexHonorurq);

- xypHaJr <Xunruqecxafi npoMErrrrJreHHocrb cefoAHr));

- x(ypnair < @ yu4aueHTaJrE Hbre npo6leuu coBpeM eHHof O MarepaaJroBeAeur4s ) ;

- x{ypHan <Eyrnepoecxue coo6rqeHrrr>;

- xypHaJT < E arurnp cr uit xuwtuqecxra fi Nypu a-n > ;

- xypHan <<Wzse crus, BV3on. flpuxlagHa fr. xr4:vtLrfl. rz 6uorexnorolrdfl ) ;

- xvpHar <ConpeueHnbre r{ayKoeMKr4e rexHonofuu)

t9



r) r{HTepHeT-pecypcbr :

- cairrbr BeAyqax HayrrHbrx xypHanoB IIo xflMr4qecKofi TexHoJiorr4r4;

- 3ne(TpoHHble 6u6nuorer{Hble cl4creMbr ((JIaHb), 3EC <<Znartium>>, Cry4eHuecKar gneK-

rpoHHa.fl 6rz6nHorexa <KoucylbraHr cryreHra), 3EC dPRbooks> ra 4p. (SecnnarHsrft rocryr qe-

pe3 oneKrpoHHyro 6u6;rrao'reny BlfY).

8. MATEPI,IAJIb HO.TEXHPIqE C K O E O6E C NEIIE III,IE

Ar4C IIr4nJrI,IHbI (M OAyJITI)

1) uHrepaxrr{BHbre nexr{rzv (ua6oprr [pe3eHTar{nft lnsiipor{TeHr4{ -uexqrafi);

2) ua6op DVD-SranrMoB rIo pa3nLIrrHbIM npor,r3BoAcrBaM v rrpoqeccaM xr4MurrecKofr rexHororuu;
3) ra6oparoprzra xa$eApbr,qns npoBeAeHr4a ra6oparopHbrx sansruit 430-r,305-1.

Pa6oqas [porpaMMa AI4cIIHnnIdHbr cocraBneHa B coorBercrBr4r4 c rpe6onauuflMrr @fOC BO no sa-
IipaBneHl4ro 18.03'02 "3nepro- I4 pecypcocseperarorqI4e rlpoueccbr B xr4Mr4qecrcofi TexHoJrof[ra, He$-

TeXHMI4I4Ia 6xorexrioJlofl4l{ "; npoSulrc npofpaMMbl noAforoBKla (< Paquoganr,Hoe Hcrlo.rlb3oBagr4e

cbrpbeBbrx r{ 3HepfeTr4qecKr4x pecypcoB)

Pa6ouyro ilporpaMMy cocritBr.rrr

PeqenseHr
(npe,qcraeuren s pa6oro4arenr)

q A.r.H., npogeccop Xpu*o(lopon A.14.

3aM. feHepaJrbHoro Ar4peKTOpa ilo
Hayr{Ho -TexHoJIOfr4rIeCKoMy pasBr{Trdro

3AO <Kourralkrfl. <CT3C>. r.r.s
Jla:apee E.B.

flporpaunaa paccMorp e:na u;, o4o6peua Ha 3aceAaHuz xa$e4prr XT.

flporoxor J\t, tr o, jf . W. y'{ ,urc
3aee4yioruzfi xa$e4poft

P a6 o,ras nporpaMMa paccMoTpeua

KoMr4ccr{r4 HanpaBneH us 28.03 .0 1

n ogo6peH a Ha 3ace1auuft yuelwo-MeroAr,rqecxofi

Hau ore x H o Jr of r4r.{ 14 Mi4 Kp o cr4creMH as rexHr4Ka ;

llporoxon Nn // or _O(. Ot( /-{roaa

llarroe IO.T.

flpe4ce4a're.rrb KoMHccHH

2A

Apar<nxu C.M.



JII{CT IIEPEYTBEPX{AEHI,Ifl

PAF OrIrErz rrPof PAMMr,r Ar4C rlr{ilnfi rrbl (MOAyIq)

Pa6o\as rporpaMMa o4o6peHa Ha

flporoxor 3aceilaHvfl xa$e:gpli Jt OT

yue6Hufi rog

roAa

PaSo'aas [porpaMMa ogo6pena Ha

Ilpororo.n 3ace4aHr4fl, r<a$e4pu Nb

3aeegyrcrqnfi xa(f e,4pofr

3aee4yrorqnft ra$e4pofi

3ane4yrorqnfi raSe,1pofi

yue6nufi ro4

roAaOT

Pa5oqax [porpaMMa o4o6trreHa na

flpororor 3ace1aHkrs, xa$e4prr No OT

yve6unifi ro4

foAa

Pa6o'ms nporpaMMa o4o6pena Ha

flpororon 3ace4aHns. raSe4pu Nt

yue6nrrfi ro4

TOAA

3 anegyrorqnft rcadl e4pofi

Pa6oqafl nporpaMMa ogo6peua ua

flporoxo.n 3aceqalufl ra$e4pu Nb

yue6uufi ro4

OT

3ane4yrorqnfi r<aSe4pofi

zl


