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r. IIEJII4 O CBOEHIITI IVC\IIIIJII4FIbI
I{en.xuu o cB o e}rIlx Arrcqu [nr4 Hbr (HaHo (b oroHr.rKa) flBrrflror c fl.i

'LDJL'LLV 
LV'L.

' rloJlyrleHlre suauuir o nocJIeIHI,IX Aocrr4)r(eHr4rx s o6racru nauo$oronuxz v
onrosJreKrpoHzKrz z (fopvlutpoBaHue y cr)
ecrecrBeHHoHay.luofi Kaprr{Hbr M:apa;

. [3r{eHr.re MaTepr{aJroB, I4MeTOIU4X HaHOM

csoftcrsaMuLr ao34a:rtne Ha rzx ocHoBe gJreM

o u3yrreHze firzsu.recr(I4x ocHoB reHeparlrrr4 r4

H aHoMaTepr{€uroB, r4cn oJrb3yeMbrx Ans onTr.r
. u3yqeHue (plrszrrecKr4x.flBJreHuft, oupe4elx

ocHoB e HaHo cTpyKTypr4poBaHHbrx MaTepr{

2. MECTO AI,ICIII4ITJII,I
fiuc.llutnuua <Hauo$oroHr4Ka) orHocr{T

Lracru 6nor<a 8,1 ocHonuofi npo$ecoiclrrarrt
A-k1e-tll{uJll4Hbl npoxo,4lulT B TpeTbeM ceMecTpe, TaK KaK oHa rpe6yer Oasosofi rlo4roronxfz e
odlacrn zu$opuaqlroHHblx rexnororufi, MareMarr4qecKofo M )Aenr,rpoB ln^r, oa[tou
KOHcrpyI4poBalJvrs, MeroAoB Ir cpeAcrB rasvepeuuft napaMerpoB na3eprroro n:ly,1eHu.s, :uahui.i
CO,BpeMeHIIbIX MaTepI4aJIOB LI MeTOAOB r{X Ir3fOT

[.ts r43) reHr4r Arzcrlr4rrJrr4Hbr cryAeHTbr
HaBbrKaMr{ pa6o:rrr c na3epHbrM Lr cvrcreMaMr4,
MOAenr{poB aHvs. v KoHcTpyr{p oBa]Hvrfl. IJreMeHTO

Oceoeuze Aurcru4rrnr4Hrr neo6xo4r{Mo An.s fi3yrreHu_s cJreAyrorqux ArzcuurrnlrH r,r lpax;rr.ir<
yu:e6Horo rulaHa: <OcuoeLI coBpeMeHHbrx rexHoJrorufi npou3Bo.qcr,Ba la.epn{f ,..*nrrir,,,
<flpoexrvpoBaHze cldcreM TpaHcloprrrpoBKrz rz HaBeAeHr4s Jra3epHoro ,u=ny"a*ia!>, <Cacrdr,,6r
lasepnofi noJlynpoBoAHzxonoft HaKarIItn)), <flpe44rannoMHafl rrpitKTr4Ka), nrrnolnegue
elnycrcuoil xnanz(puraquonuofi pa6orlr.

3. K OMfIETEHTII4I,I OEYIIAIO IIIE| O C.g, O O PMI4PYEM bIE B PE$ YJIb T AIE
o c B o E HWr I.I.dCL\LIII Jrr{H br

B pesylrrare I'BrreHI4.{ AI4oIII4TIJILIHrT cryAeHT Aon}r(eH ocBorzrb cneAyrorrlr4e KoMrrereHrlr4trr:

A|IK-5. loronHocrr paspa6atblBarb gneMeHTLr (n rou r{r4c.[e aKTr4r]Hbre) Jra3epHbrx cricreM

IIK-11. Cnoco6uocrt pyKoBoAlzrn pa6oraun rro AoBoAKe [.r ocBoeHaro Jra3epqbrx
TexHoJlofafi u rexlpoqeccoB rIpoI43BoAcrBa nitsepHtrx npz6opoB, cr,rcretv r.r KoMlrrreKcoB.

IIK-14. Cnoco6nocrr parpa6arrrnarr 14 orrrrlMr43r'rpoBarb nporpaMMbr MoAeJrbHr,ry vr

HarypHbx 9KcrIepI4MeHTaJIbHbx Irccne.4oBaHufi lazepulx upz6opon, orzcreM, KoMnJrer(coB a

Ha o cHoB e H aHo cTpyKTyp r4poB aHHr,IX M aTepr{aJroB.

AIIK-I3. foronnocrb K opraHrz3a\r4u !r KoHrporuo npoueccon usntepeuufi
u o4rz SzxaqIzIl cn ofi cle HaHoMarepr{ aJro B rr HaHocrpyKTyp.

rexnonorraii.
B pesyntrare ocBoeHrrf, .{ucqlrurlrHrr o6yraror quftct Aon}r(eH

pe3yJr6Tarb r o 6pason ar+ux :

1) 3uarr:

rrapaMeTpoB rz

AeMoH crprzp oBarI, cneAyrorlJr4 e

HaHocrpyKr)ipr{poBaHqbtx

ucronr3yeMbrx B o6nacru

aKTr4BH4rX.)

ceofrpra

r 6a:oerte npr4HIII4rILr pa6oru na3epHblx cl4creM Ha ocHoBe
Marepr.ranoe ([lIK-5 ) ;

o csoficrsa Marepr4anoB, I4Meroqrrx HaHoMerpoBEIe pa3Mepbr,
u a n o $ o ro H krKvr Lr orrro o rreKrp o H r4Kr.r (IIIK - 5 ) .

2) Vulerr:
. rrpkrMeHrrb nolyqeHHbre 3HaHr4tr npu paspa6orKe gneMeHron (n rou qucile

nalepHr,rx orzcreM Ha ocHoBe HaHocrpyr(Typr4poBaHHbrx Marepr4aJroB (AIIK_5).
o npoBoAI4Tb KoHTponb npoqeccoB rrsMepeuuit napa\terpoB ra rnlo4rzdtura]quz

HarroMarep aarroB r.r Hanoorpyxryp ({lIK- 1 3 ).
3) Brra4em:
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Co s H ne pa3AeJroB AIICUUrrJrr.I H bx

Teurr, pag,{enbr ArlcqanJlrrHbr
Kor-so
qacoB JIEKUI'IA

I]paKTr,r-
qecKUe

na6opa-
TOpHbre

cpc

PasAe.r 1. (Du: urco-xr{Mr{r{ecKrre cBoiicrBa Ha uoqacrrr u u
HalHor(oM II03r{THr,IX MaTepuaJIoB 22 4 8 l0
Jlemuus 1, Hanouarepprubr H pa3MepHbre sQrlexru

ll 2 4 5

J lerqr.n 2, Pas uoo 6p au{e rr4[oB HaHoMarepr4 turoB,
Crpyrrypurre, MopQonomrecxr4e 14 *""un^..n"e cBoicrBa
HarroMaTepl{aJroB r{ KoMrro:3r{THbx cTpyKTyp Ha I{X OCHOBe

t1 2 4 5

ParAer 2. Texsolomu rrpor43BoAcrBa
Ha rrocTpyt{TypupoBa H Hbrx ycTDorcTB t4 2 6 6

Jletcqt.rq 3. TexnolornqecKr4e MeroAr,r rroJrfreHr4{
HaHOMaTeprraIoB, KoM[O3r,rTHbrx cTpyKTyp, ferepocTpyKTyp,
(lo:roHurrx Kpr.rcraJrJroB r.r ycrpoficrn Ha lrx ocHoBe

I+ 2 6 o

Pa:rAe.n 3. @nsrlrca upu6opon Ha ocHoBe uaHoMarepnaJroB 24 4 8 2
Jlerrqlr.{ 4. Oltsr.T.recxrze nprrHrlr{rrbr pa6oru }r co3Aanr.re l2 2 4 6

TexnpoqeocoB npor43 BoAcTBa Jra3epHbrx n
o HaBbrKaMr.r ilpoBeAeHvtr MOIenb

rriBepHbrx clrcreM u sJreMeHroB (lIK-14).

4, CTPYKTYPA
O6rqas rpyAoeMKocrb ar{crrr4rrJprHbr cocraBn-ser 4



Teuu, pa3,4eJIbI AI4 cIIIzurr,IHbI
Kor-no
qacoB JreKuI4Il

npaKT[1-
qecK14e

ra6opa-
ropHbre

cpc

npru6opon Ha 6ase HaHoMarepr{irJroB rd KoMrro3r4THbrx
crpyKryp
Jk:rqus 5, Onrrqecxne ra QoroelexrpruecKr{e f,BJreHrrf, B
HaH0MaTepnanax r{ KoMno3l4Tnhrx cTpyKTypax t2 2 AT 6

Pa:Ae.n 4. Slemeurul Jra3epHlrx cncreM Ha ocrroBe
HAHOCTpyTff ypHpoBaHH btx Mareplla JroB

1' 4 6 L2

Jlexqus 6. Pa:pa6orxa u npoexrr4poBaHr4e 3JreMeHroB
Jra3epHbrx ctrcreM (axrvrulre 3JreMeHTII, orrrarrecKr4e
xouronesrrr)

l1 2 3 o

JleKrlnfl 7, Cxerurr usuepeuufi napaMerpoB Jra3epHoro
r,r3[yqeHr4t. {uanrocrura HaHoMarepr{€uloB r4 HaHo crpyKTVD

lt 2 aJ o

PasAe.l 5. MoAeluuue u Harypnble gKcrrepuMeHTaJrbHbre

LIllqgAegaHxq ra3epHbnx npu6opoa 12 , 4 6

Jlexqus 8. Mo4ennponaHze csoficrr, $u:uvecxux rtnrreunitu
re,KHoJrof lrqe cKrax [p o qeccoB B HaHOM ar epud-]/.ax vr

KOMrro3lrTHhrx cTpyKTypax
t2 2 4 0

PasAer 6, flpnueueuue Jra3epuhtx ycrpoiicre Ha ocHoBe
Ha HOCTpyrfl'y pt{poB a HH r,rx M aTe pna JroB t4 2 4 8

Jlexqur 9. O6tacrn npr4MeHeHr4f, HaHo- rr MrzKpoJrznepHLrx
yc'rpofcra 14 crrcreM T4 z 4 B

3KsaMeH 36
I4'roro r44 18 36 54

Ha rrpelMerr{yrc o6la.grr 6yayrtrefi
trpo pyercfl crellel{b ycBoeHr,rJr cryAer,rraMr..rocH HbrM pa3.{enaM Ar{cuufr.fir,IHbr.

5. OEPA3OBATEJIbHbIE TEXHOJIO|I4I,I
' JIeKUIToHHo-ceMlIHapcKaiI crrcreMa o6yqeHux (rpagutlrroHHbre JreKrIr4oHHr,ret 3a1trrlrfl):

' rexHoJlorlzfl IIpo6JIeMHoro o6yuewux (case study). llpa pa,ccMorpeHr4r4 uotrpogorl
IIpaKTl4rrecKofo npI4MeHeHLIt paccMorpeHHofo reoperr,rqecKoro MajrepuaJra, ucl]orrrrsye[ct
AI4aJIor co cryAeHTaM;v Ha rlpeAMer Bo3MoxHbIX cloco6oB perrreHrzr rrocraBJreHqof4 3a1aqv;

'Macrep-KJl&ccbl (4enaoncrpa\vs. Ha npaKTurrecKr4x 3aHrrr4sx npLrHrlr{[oB pacqera sa1a1
no pa3n[qr{brM TeMaM);

' IIpI4MeHeHI{e MynbrI{MeALra rexHoJlorI4ft (npone4eHr,re ngKrlr.roHHbrx r4 ceMr{Hapclir4x
3aHflT:1,iL c [pI'IMeHeIrI4eM KoMrlblorepHbrx npe3eHTarlr4fi rz AeMoHcuparllzoHHb]x ponr4r(op c
rroMoxlbro [poeKTopa rrJrrr KoMrrbroTepa) ;

t IrHd)opMaII14oFIHo-KoMMyHIzKaIIHoHHbre rexHoJrofuu (npuueueuue r4HOopMarl14oHr-1brx
TexHoJIorIzi.t gttx MoHLITopI4Hra reKylrleft ycneBaeMocrrd cryAeHToB r4 Korrrponr 3gaHr.rft),

6. OUEHOTTHbIE CPEACTB A IJrtI TEKyIUETO KOHTPO,II_fl
YCTIEBAEMOCTI,I, TPOMEXYTOIIHOfi ArrN CTAUI4II IIO -ATO f AM

OCBOEHVIfl AVTCWIIIJII4HbII4YIIEEHO.METOAZIIECKOE
OEECIEqEHI4E CAMO CTO.'ITEJIbHOTZ P.INOTbI CTYAEHTOB

Tercyrqufi I(ou'rpoJrb ycneBaeMo cru flBrrflerc{ paclpeAereHnrrlr r4 ocHoBas Ha ouegr(e
H e cKo JrbKr4x c o cTaB Jr.arcrul4x.

1. PesylrrarrrpefiTr4Hr-KoHTpons.
2. Ilrnomreuue [paKTr,rqecKux zagattuit.
B oupo crr pefi runr-r<ourpon_s J\! 1

1. KsaHrontre ofpaHrzrreHr,rx. Pa:uepHue s$rferrur.
2, Mero4rr floflyr{eHzs HaHorracrl,rq r,r HaHoMarepr4anoB.
3 " Knauronrre rorlKrr, KBaHToBat rrpoBoJlor(a" HaHocJrorz,



4. JhoivluuecqsHlll4.t KBaHToBbIX roqeK/r<saHToBbrx rrpoBoJroKilx rroJrynpoeo4ua{<obslx
MATepUanoB.

5. 3asuczlaocrb oHgprr4rd nroMr4HecrleH

6. Ooronurre Kpr.rcranJrbr Lr Mer
PacnpocrpaHeurze cBera n (f oroHurx MareprraJr

7. OrpuqarenbHbre rroKa3arenb rrpeJro
MaTepr{aJrbr"

8. MerauonepxHocTr4. Anonraluroe rrpe
9. KonnonAnbrepacrBopbr.
10. CnzurpoHr,IKa, MarHr4THbre HaHocrpy
1 1. Hauopa3MepHafl orrrrrrrecKas MrzKpoc
12. Onru,recKr4e cnofi crea c S epravecrrzx qacrvrl.
1 3. [IonepxHocrHbre rrJra3MoHbr r.r HaHorrJra3MoHrrKa.
14. OcHoebI JIoK€lJIbHo ycI4JIeHHofi ouru.recxoft rr.ruxpocKorrrrr4 rr crreKTpocKonau.
15. Iououorr4{ HaHocrpyKTyp.
16. Jlasepuax a.6rrxgux u na3epHoe ocalrAeHrre.
17. Cnoco6u Sopuzponauux HaHoqacrr4u 3aAaHuoro peBMepa 14 yrrop{ltoq0HIlbrx

MI}CCIIBOB 3TI,IX qACTIZU,

18. Onm.recKr4e nurorpaQaqecKtze MeroAbr.
19. HaneceHr4e roHKr.rx rrJreHoK B BaKyyMe Ha rroAJro)Knrr.
20. 

"3anucs 
BoJrHoBoAHbrx crpyKTyp servnoceKyHAHbtM Jra3penbrM n3ryr{eHuM.

Bonpocrr pefirrzHr-Konrpons Nq2
1. Ocnonurre cuoco6rr [onyqeHr4r nasepuofi HaHoKepaMr4rfl4.
2. lBrusHze pexr.rMa cneKaHrrs Ha Kar{ecrBo rasepHofi KepaMr4Krd.
3. CneropaccerHr{e B KepaMr.rKe.

4, cneronpouycKaHr.re KepaMr4Krr B 3aBrrcr4Mocrr4 or noprzcrocrr.r.
5' JKepanauxa c rpaAI,IeHTHbIM I4sMeHeHr{eM r(oHrleHTparlurr Jrerr4plFoulefi 4odanrcz.6. tr4svepeHrae cleKTpoB rrorJrorrleHr4s r{ JrroMr4HecrleHrlrzt4.
7 . I4suepeuve [opora orrl4r{ecKofi npo-ruocrrr aKTr,rBHbrx sJreMer]ToB,
8. (Jnru.recKa.f, oKcr.rAHafl HaHoKepaMr{Ka.
9. (Jnrn-recKas Sropu4nat HaHoKepaMrzKa.
10. Manue aneprypbr. onru.recrct4fi upe4en A66e. cy6eonnonoe rrpocrpaHcrBeHFoe

pa3perleHue.

1i' OuroeHrre rloH.f,Trrfl.Teoparu BoJrHoBoAos. lloruoe BHyrpeHHee orpax(errrze. I-lorepia r,t

yc r4JreHI4e O[TI,IqecKr4 X CIr f HaJroB.

12. lTet:';z:g'efi Ho-onruqecKrze eQ Qemrr n 6perroncKrrx Bo JrHoBoAax.
13. SnenreHTbl Teopua olrl4r{ecKl4x HaHoaHTeHH.
1 4. MoaerulporlaHlle orrl4rrecKl,Ix e(f Q ercron n S orounbrx Kpr4crarrJrax.
15. Cnoco6tr nolyreHrrr peanbHrx $oroHubrx KprrcrannoB
Bglpocbr peuruHf-KoHr
1 " I-eHeparlu.r, pexou6uH arfrrs. h rrepeHoc 3ap-sAoB B ronynpoBor,r{r4Kax

Te0puu [poBonrzMocTr4.
2. I(pucra-unuqecKl,Ie crpyKTypbl crznr4ru4AoB, oKcr{,4on, Hr4Tpr4.4oB, xap6a2lon:'" #T:ffi:.,"::J;:,T[-;",:X"J."J;i:"

: afl. rraM.rrrb, (poroevrurreprr, Sororpr4eMr-rr4rs4,
TlTrHeJrbHo -p e3 oHaHcllbre,4I4oAr,I, O ITOB O JTOKOHHbTe cI4cTeMH.

4. I{anor<otrno3lrrbl: gHeproHe3aBprcvrMas. h AI.{HaMur{ecKar naMflTb, KoHAeucaropF,r,
yc'rpoficrntr ua IIAB, Ml4KpoarreHloaropbl ) rarqr4KLr, orrrr{qecKr4e npoqeccopbl, cBerouo}ur,
IruHuv 3 a,4ep)Iffi 14, yMHo)rfl4TeIIZ qaCTOT.

5. Ilauoxepaunxa: flbe3ogJreMeHTbI, rrbe3oAarrlr4Kl,I, At4gJIeKTpI,irKIl, nonylpoBo AH]'.tr<r4,
lpoBoAHI{KI{, MafHI4T}{bIe, OrlTlrqecKr.re 3JreMeHTbr, KOHCTpyKT{I{O}rHbIe I(OpnycHbre SJreMeHTbI

B paMKax:oHrrloli



6, I{auouopzcrue Marepr{anbr: rrpoM
qloqecce I43foTOBJreHrrrr HaHoSJreKTpol{Hbrx
3rrepfrrr4, OeHcopbr.

7. CnepxuponoAHr4Kr4: AarrrrzKr4 MafH
qucpponue rr aHaJroroBbre gJreMeHTbr.

8. H3MC: r{MrrJraHTarlus. u xotvt6nHr4poB
9. HaHouponoAHlrKr,r 14 uaHorpy6

[epeKnlorlaTeJrll, SJreMeHTbI IIaM.f,TrI.

10. Cuoco6rr 4rzaruoc^ttrKu HaHo- r4 Mr,rxpoycrpoficrn,
ilporuexyroqHarr arrecrarlufl rrpoxoAr4r n $opue sKsaMeHa,

Bonpoctr x ergauesy
Eu.rrer 1.

1. KeaHrono-pa3Mepr{rre eSSerrrr.
2. Merogrr na3epHoro cr.rHTe3a HaHocrpyKryp.

Eu.ner 2.
1. 3oua Epunrrroeua r,r 3oHHafl crpyKTypa QoroHHtrx KpacraJrJroB.
2. MeroAr,r [oryrreHzs H aHorracrrzrl r,I HaHoM arepr4aJloB

Eu.rrer 3.
1 . flonepxuocrHlrfi rri]a3MoHHbrft pesouauc.
2. Cnoco6 r rroJrfreHr4.s ra3epHofi uaHoxepanauru

Eul,er 4.
I . JftorrlznecrleHrlr{r Ha ypoBue HaHocrpyKTyp.
2. Cnoco6br HaHeceE plrr roHKr4x rrJreHoK Ha froAJroxxrr.

Er,rner 5.
1. Mexaulrsu SopnrupoBalvrfl.BoJrHoBoAHbrx crpyKTyp B npo3parrHbrx cpeAax.
2, Ouru.recKas orckr.qHa.s HaHoKepaMr.rKa.

Buler 6.
1. HenuuefiHo-orrrr.rqecxrae s(f $eKTbr B 6psrroncrzx BoJrHoBoAax
2. Ontuqecxaa SropuAHa{ HaHoKepaMaKa

En.rrer 7.
1. 3ueueurbr reopuu orrrilqecKrzx HaHoaHTeHH.
2. KsaHrosbre roqKl{, KBaHToBa.[ [poBonoKa, HaHocJror4.

Eu"uer 8.
L Ousuqecrcue oco6enHocrr4 pa6orrr rerepocrpyKryp.
2. OnruqecKne JrrrrorpaSzuecr<ue Mero,{br.

Eu"uer 9.
1. Cloco6br Ar{arHocrr4Klr HaHoMarepr4anoB.
2. Cnoco6 6r noJr1nreHas Jra3epHofi uauorepalruxz.

Eu.rrer 10.
1. Itonnora4Hbre pacrnoprr. onrz.recKr..re cnoftcrsa csepuuecr<vx qacrrzrr.
2 . Mer attarepr4aJrbr u rznep 6 oluqecKlae Marepr4 anr]r.

CauocrosrerbHaq padora cryIeHToB
1. Aylzr:opna.rr caMocro srelbHafl. pa6ora cryAeHTa

[paKTr4qecKIzX 3aH.rITI{sX [pr4 perrreHzr4 3aAaq.
2. BHeayAulopuar caMocrotreJlbHar pa6ora Bbr[oJrH-rrercs cryAeHToM dpa

yrly6neHuoM I43yrrertuzr Ar4auvrrIJII4Hbr rro reMe npofilennofi JreKrlprr4, rrpr4 rroAroroBKo r(
na6oparopuluu pa6or:aru. OuronHorl $oprvroft canocrosrenruoft pa6o.ru riy4.nta rsffretcrr
Ll3yrreHrze KoHcneKTa lerqufi , peKoMoHAonanuoft Jrlrreparypbr.

CaMocro.f,reJrbHa{ pa6ora 3aBeprraer 3

MOIKeT OoyruecTBnflT]Ecfl. Ha JleKr{rz.qx, [paKTI{
oprraHrr3arlvtu yue6uoro npoqecca caMocro.f,Te
IleJleHarrpallneHHyro crrcTeMaTrrrrecKyro Ae
ocyqecTBJrrreMyro BHe ay,4r4Topr{[.

BKIIOI{AgT B CEO-fl:nr|Jrt(-r.1ix('t lJ ugux:
no ArrcIIr4rIJrI,IHe BbrIIoJIH,f,eTC_fl Ha



Konlpolr BbIIroJIHeHI4t caMocrosremnofi pa6orrr ocyulecrBn fle'rcfl. npu nfrrronuelrur.r
[p aKTuqecKux za4anufr, Ha oK3 aMeHe.

p otrpocbr .4[.f, KoHTpor{ caMo cro{TenbHour paoorbr
1' B 'reM 3axnrcqarcrcs oco6eul{ocrr{ nsazvro4eftc'Btrtr gJreKTpoMarnztunx ebru

Hituoo6terctamu?
2. flafire onpeAeJreHr{{ ocHoBHbrx xapax
3. Karue rexrroJlorr4rr cyrHTe3a HaHoMar
4. CQoprraynnpyftre rroHsrr.re 4ra$panqu
5. Karze MeroAbr rro3BoJrsror Ar4afHocr
6, B r<arzx ycrpoftcrnax (sneueurax) eosuolruo rrprrMeHeHrre HaHocryKrlrplaponanlrnx

rrlifrepualCle?
7. .Kar rrao>rno yrrpaBJrrrr urr,rpzHoft crreKTpa nroM HecrleHrlrru Hauouacruq?
8. Kaxne rtllbl na:epuofi KepaMrrKra r,rclonb3yror B coBpeMeHHbD( crzc:reuax?
9. Karue ypaBHeHr.ifl r{crronrcyrorc_f, Anfl pacvera rporonunx Kprcran+oB? ffarc

olrv caHI{e.
10. Karc rrpoIacxoAl4r nu6op Marepl4aJroB ortluqecKrax KoMrroHeHT'oB Jra3epubrx cncrenaf?
I 1. Onprurure rexHoJloruqecxl4fi rrpoqecc r.r3lroroBJreHr4rr Jra3epHofi reparrrzrn.
12. Anumure \4eroAbr orIeHKH napaMerpoB na3epHbrx ycrpoficre.
1 3. Kaxos MexaHrr3M (f opuuponaHr4.s srrrrraKcrraJrbHbrx nnenox?

1

14. Ouuurvre rexHoJloflrlo upo6ono4roroBKr{ Marepr4anoB ra HaHoMarepriranoe hno

15. lB q€u ocoSeHHocrrr ruuep6olzqecKr4x varepzalon?

YqEEHO.METOAI,IIIECKOE trI I,IHOOPMAIII,IOHHOIi, OEECIIEIIEIII4+
[vcl\utrJrr,rH br (M oAy Irfl )

a) ocuonuaq ruTeparypa:
1. Aparcenlrr C.M. BeeAeuue n @evr

JlasepHbre MeToAbr ylpaBnseMofo [onyr{eH
Marepr4anon : y.re6uoe noco6ze rro HarrpaBJreH
"ClrtrorexHraxa", 200500 "Jla-:epnat rexHr{Ka
"GrotoHzKa I4 onronu(popMaruKa" u cneqrzaJrbnocrrM 200200 "OrrrorexHr4xa" kt 20020I
"Jl.asepuax rexHr4Ka r,r na3epHr,re rexHoJrorr4u" I C. M. Apaxenxu lu Ap.] ; no4 o6rq. pea. C. M,
Aparenaua .- Moctcna : Jloroc, 2015 .- 743 c. : ul., ra6n -t 1 slexrpoH. on.r, qacrc (eD-
ROM) (211 M6) .-- Bu6tuorp. B KoHrIe q. 

- c. M, Apaxerru, A. o. Itl,uepux, B, f,
Ilpoxouren, B. f. Pay, A. f. Cepreen - nperroAaBarerrur BnfY ,- ISBN 978-5-98704-812-2.

2. Meravarcpr{aJrbr r.r crpyntrypuo oprar{
TexHr{Kr4 r,r uaHofroToHr.rKrz f3nercrponurrft p
TerKcroBbre AaHHbre.-- Honocu6zpcn: Cra6upc
Ao cryna : http : //www. iprbo oksho p.rul 32823 . -3. oJloru{ npz6opoe ouru.recxoft oJrer(TpoHr4Krr Lt {loronirru
fSrrercrp e noco6ue/ Opnrzron JI.H.- 3rexrpou, rer(croBbre aauuud,--Torracr<: ulrfi yurznepcl{Ter cl{creM ynpaBJreHrl tr u pa1LroslQrcrporruficrz,
201L- 87 c. - Pexurra Aocryrla: http://www.iprbookshop.rull3992, 

- 3EC <lpRbooks>.
ISIIN 2227-8397.

6) qouo.uuurerbHas Jrrrreparypa :

l. @rzsuKo-rexHnqecKl4e ocHoBbI Mr4Kpo- H Hanoycrpoftcre [i]nexrpourrrr{ pecy!
oe noco6ne/ -- 3nercrpoH. reKcroBbre AaHHbre.- Canaapa: pEAlltr43, 2010.+ oo c.
d Aocryrra: http://www.iprbookshop.rul10148. 

- 3BC <IpRbooks). ISSN 2221)$97

pecypcl:
y're6uoe noco6uel -- StelcrpoH. reKcroBbre AaHHbre.- Canaapa: PEAlltr43, 2010.+ OO .. -Perxnu Aocryrla: http://www.iprbookshop.rul10148. 

- 3BC <IPRbooks). ISSN 2221)g
2. LlJaugapoe C.M. Bne4enue B KBaHroByro r4 orrrrrqecKyro oJrexrpoHurcy [l]nQrcrpouur,rfi

pecypc]: y.re6uoe noco6ue/ L[laHAapoe C.M,, Earuxupona A,W.- Oneripo,r, t.n.roior.
.4allHble.- l oMcK: 'I'otvtct<ttfi rocyAapcrBeuurrfi yHr.rBepcrrrer cr4creM yrryar[rrenan a
paAI4osneKrpoHI'IKI'I, 2012,- 98 c, - Pextuu Aocryna: littp://www.iprbookshoplulllgZ2, 

-3EC (IPRbooks>. ISSN 2227-8397



3. Ctpnrzrcon JLH. OcHoerr rexHoJro )B

[SnercrpoHHrrft pecypc]: yve6noe noco6ue r.
Toucr<: Toucxuft rooyAapcrBenuuft yuun {
2012.- E8 c. - Pexuu Aocryrra: http://www.iprbookshop,ru/1395!).
ISISN 2227-8397.

4. opnrzr<on JI"H. ocuonrr rexHoJrorr4r.r o['ruqecKr4x MareprraJroB

fSnercrponHuft pecypc]: yre6uoe noco6ue/ opnuron JI.H.- orexrpon.
Tot'rcn: Tonacxufi rocyAapcrBenurrft yHr.rBepcr4Ter, cr4creM yrrpaBJreHr4s
2012.- 99 c. - Fexrrzu Aocryrra: http://www.iprbookshop.ru/13960.
ISSN 2227-8397.

n) nepuo4rrqecKrre r{3Aagrrs:
1. Xypuan <I{eaHroBa.f, oJreKrpoHr{Ka). ISSN:1063-781g, Apxun

AO cryrra : http : //www. mathnet. n-rlqe/archiv e.
2. )Kypuan (<cDorouura>>, ISSN: 1993-7296. Apxue HoMepoB.

http ://www.photonics. su.

3. Xypuan <llpuxna4uaa Sorouura>, ISSN:241l-4375. Apxun
Aocryrra: tfitp: I I applied.photonics.pstu.ru/archives,

4. XypHan <Flauocucreurr: frusnKa, xr{M^q, MareMarr{rca>. ISSN:
HOMep oB. P exlru Ao cryrra : http : I I nanojournal. ifmo. n-r/articl es.

8. MATEPI,IAJIbHO.TEX

nuc
Jlexquouubre ayArzroprzu ocHanleHbr Ao

np o eKqr{oHHbrx crrcTeM, rrpo eKTopoM r.r n oyr6y
Ay4uropuu Anfl rrpoBeAeHr.rr rpaK

AIZtafHOCTI,IKI,I HaHOMaTepIraJIoB, MexaHI,rKO -OnT
napaMeTpoB na3epHbrx ucTor{HuKoB AJrs rr
olrr.rqecKr4x ycrpoftcrn; ocHarrleHr,r coBp
o 6re4r'r uOHHbrMLr B JroKaJrbHyro BbrqucntrreJrbH
cLI creMHbrM ra npr{KnaAHbrM rrp orp anauurru o 6 e

8. MATEPI,IAJIbHO.TEX

[uc



Pa6o'rafl nporpaMMa ALIoIII4TIII4HrI cocraBJreHa B coorBercrBuu c tpe6oBatJrrtrM1

BO no HaIrpaBJIeHuw 12.04.05 Jlasepnax rexHr4Ka x{ Jra3epHbre rexHoJror,r4r4.

Pil6o.ryro [porpaMMy co craBrlJr

(ono, no4nucr)

Perleugeur
(npe4cranzrem pa6oro4areru)

'nn
flporpanarra paccMorpeHa r4 o4o6peHa Ha 3ace,4aHrara r<aQe4pu Orz

, IIoAIII4cl)

Pet6oqax ilpofpaMMa paccMorpeHa rz oAoopeHa Ha 3aae4aHlru yve6no -nrero4rau{crofi

HalnpaBnen ux /"f . P-* 2f, ,P-

llporor<on Nl f/ or foAa

flp e4ce4aleJrb KoMr4c cr{r4

(OI4O, no4nract)

JIT4 C T TIEPEYTBIIPXTNEHI,IS
PAB OIIEIZ TIP Of PAMMbI AI4 C III4IIJII,IHbI

Pa6o.Mx rlporpaMMa o4o6peua na .{e6Hlrfi roa

flporor<or 3ace qauyrfl. r<a(p e4pu Nl ,l
3ane4yroqafi xafre4pofi

3aee4yrorqufi ra(f e4pofi

Pa6o.{as [porpaMMa o4o6peua na

IIpr ororor 3 aa e nankrfl. xa(f e4pu Nb

3ane4yroqnfi r<aQe4pofi

Pa(5o.ras nporpardMa o4o6pena ua

flp ororcou .r ace Aalkrfl. raQ e4pu Il I

C.M, Apfxenru

KOYlrCC14Lr

ApanellH

yue6urrfi ro4

foAa

yue6urrft ro4

fona

(uecro p-a6orrr, AoJr)KHocrb, OI,1O, noAnuc;

3ane4yrorqufi ra(pe4pofi

OT


