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1. rIEJrr4 OCBOEttUfl ArrcJ[nrrJrl4rrbl
I{enxun ocBoeHl4fl ALIcIII{rIJr}IHu <Mzrcpoomr4Ka z $orouura)) lrBJurelrc;a (foprvrrapr)BaHr4e

suaHplfi s o6rtacrrE 6asonrlx [pIzHnII4rroB $ynrqnonrpoBaHr,rr r{ KoHcrpyr{poBalFrr4:.s orrnqecKr,D(
gJreMeHTor] u ycnpofi crr, peanr{3yeMbrx Ha Mr.t KpoypoBHe 

"

3apqauv .4r.rcqnnnr.rHbr :

o rloJlytteHlae 3HaHI,Ifi o uocue/lHl,Ix Aoclfixe]flrux s o6racrIa Mr,rKpoo[T't4rz u (foroHr{Ktr,
(fopnrraponaHHe y cryAeHToB Hayquoro MbrrrureHr,rs r4 coBpeMennofi ec:reornennouzryunoft
KapTr.rHbr MLrpa;

. I'I3yr{eHI'Ie ocHoBHbIX e(frSerton, npoUeccoB n lnfleHvfi, oilpeAeJnrrcqu)(
$ynrcqr.rouplpoBaHlle gJIeMeHToB ra ycrpoficrB Ha MuKpoypoBue B orrr,rqecKcrM /lr4ana3oHe;

. I{3yqeHI4e MeroAoB aualwt3a I{ pacrrera gJreMetrroB 14 cr4creM Mr,IKpoon,Trrrcm lr Sorouzrclr;o o3HaKOMJIeHIre cryAeHToB c coBpeMeuuofi nayunoft anuaparypofi u nrrpa6orKa y Hr4K
HaqalbHr,rx r{aBbrKoB rrpoBeAen.r{t SKCIreprlMeHTaJrbttblx Hayr{Hbrx Iaccne4onaHz.ft
piBrlr4trHr'x $utzuecrrzx ssreHr4ft H orIeHKV ilOfpemHocreil usuepeHraft 

"

2. MECTO AT4CIIUIJIIrHbI B CTpyKTypE Orrofr ]Eto

,{u<lqupnaua <Murpoolrrlina I,I $oronuru orHocr4Tor K Arrcq.a.[Jrr{r]aM uo nu6op'y
BapuarkrBHofr. 'tactu ocHonnofi npo(feccuouanurofi o6pasonarelruofi nporpalr\4Mt6r. ?lsyuenze
nucIII4[JI]rHbI rIpoxoAI,IT B BocbMOM ceMecrpe, TaK KaK oHa rpe6yer 6anonoii uoAforoBKr4 B

o6]r€;0ru tpusuru, ocHoB orITI{KLx z xnaHrosoii gJreKTpoHr4xr,r, r<orepeurrrolZ., nelraHefiHofir,
rIpI'IKna.{Hofi rorITLIKI4r lasepnofi TeXHI,IKI,I I,I Jla3epHbrx tr3Mepe,Hzft, onrz.tecrcux MareprzanoB u
texnolofufi, cl4creM aBToMarrl3nlponauHoFo npoeKTr,rpoBallvrfl. B orrtxdKe, $rz:auectcux 

.t;t

MareMarPFIecKI4x rIpIrHIIuloB aAanrl4BHofi onrlrrn I,r n:allMoAeitctr,ux rzBepHor-o n3r1n{eHl{r (l
BelrlecTBCrId.

[tx klFYrcHlrs. AI{oIII4[II{H],I cryAeHTbr AonxHbr o6naAarn :lHagrrtr.Mrzt, yMeHI4rrMI{ m

HaBhIKaMIa p'a6oTbr c orITt4Ko-MexaHHqecKrrMIa yctpoficrnarura, Jra3epHbrr\,{r4 cr{creMaMr4,
I'I3Meprrre)JIbHI;IM vI aH.aJrurvrrrecKuM o6opy4onaHr{eM, crIcreMaMI,I rrpoeKT.apoua:nvg. B orlTlrKei,
MareMarlztqecKLtM MoAeJILIpOBaHT{eM I.r KOHCTpyt4poBaHI{eM SJIeMeHTOB Jra3epHr,rx KoMTIJIeKCOB.

Ocnoeuue AIaoIIunnI4Hsr Heo6xo4lrMo Anr [poxo)KAeHufl npe1rvfiruol,rnofi npa]KTr{Kr.r r{
BbrrroJrHeHr.rr ubrlycKHoft rnanu(pr4KarlrronHoffi paSo'ru.

3. KOMITETEHIII{rI OEyqAIOIIIETOC.fl , O OpM I4pyEMhrE It tt'E3yJrbltATE
o c B o E Hvrfl I.I'dCrIr4IIJrr4H bI

B peryn;rare u3r{eHl{fl AI4cIIulnu HbI cryAeHT AonxeH ocBor,rrb cJre,Ayroqrre KoMrrereHnlr4rr:
lIK"s' (lnoco6nocrb K aHaJlusy, pacu€ry, [poexTr{poBaHr{ro r,r KoHc,rpyupoBaHr4ro B

coorBercrBlrll c rexHI4rIecKI4M 3aAaHI{eM TvrroBI;IX cl{creM, npu6opon, 4ela:leit rr y3noB HiI
cxeMoTexHuqecKoM II 9JTeMeHTHOM ypOBHf,X.

B pesylr'rate ocBoeHLIrI,qncllldrrnr4nrrr odyramrquftcx 4orxeH AeMc]Hcrrprry)or]arr, cne,4yrou[()
pe3ynbrin'br odparon aur,rx :

1) 3inarr,:
o dlu3z'recxze npuHIII,IrIbr, e$1fercrrr 14 npoqeccrr, nexanpre B ocHoBe

QyHxqI'roniapoBatl{ut greueurnoft 6asu v ycrpoftcrn Mr,rKpoo[rr.rK'r, or:o6enno,cru r4]r
rrporBneHr4' fl frpkr rrep exoAe K sJreMeHTaM Mr.rK p OHHbrx pa3MepoB (nK- 5 ) ;

2) Ynrerr:
o npaBLIJIbHO IACTIOJIb3OBaTb 3aKOHOMepHOCTI,I !.nfl peanr{3aul{u lro'reHrlr4zurbtrbr}l

sosnaoxtuocreii Marepl4anoB npv [poeKTr.rpoBarruvt lr co3AaHr{r4 cr{creM Mr{Kpoorrrr4Klr ll
(forouuxlt; I4crlctJlb3oBarb MareMaruqecrnfi anlapar rrpla piupa6orrce gJreM€rrr]roft 6a11.t pt

ycrpoft crn Mr4rpoorrrr{rcu u $orouu xu (tIK-5);
3) Bla4err:
o oCHOIIHbIMU M€TOAaMT{ il aIIoppITMaMu pa0qeTa g.nerraenrrrOfi 6eBr;r u yC'rpoftCrn

MI4KpoonrLIKI{ c yrlerou ycronzft r4x peaJrr{3arlvrr4vrrpaHvtrtr [pr4MeHenr,rx (IIK-15);
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4. CTPyKTypA tI C OA|XPXAHI,IE Atr CU [4IIJII4 HhI
4 saqerHHx ewruuu.744AOeMKOCTb Ar4crltrrrJrr,rHbr cocTaBJrreT 3aqeTHbrx e,rllrHr.tu. 14+ \a0a.
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Te nmr, pa3AeJrbr Ar,rcqlrrrJrlrHbr
Kon-so
qacoB JICKIII,IH 4paKr,a-

qecKIr.e
ra6opa-
TOpHbre

cpc

ParAel 1. ()cnonnure [oJrormeHrdq reoMerpr4rrecKoft ,
BoJnHoBofi! KBaI{ToI}ofi H ue.nuneftuofi o[THKIT

)) 4 4 t4
Jlexqux L Ocuonrure noJroxeHr{f, reoMerpr{qecKoft rr
BONHOBOfi OIITI,IK]A

12 2 2 8

Jleruus 2. Ocuonuue rroJro)r(eHrrr KBaHroEoft r4 HeJrr{HefiHofi
O[TI,IKI{ l0 2 2 6

PasAer 2. BisauuoAeft crsne 3JreKTpoMarHrrruoro
u3ryq€Hl|q c BeuecTBoM 29 6 3 18

Jlerqlrr 3. I,Isny reHue r{ BerrlecrBo l0 2 2 6
Jlexqus 4. Knau, onrre pa3MepHbre et[$erru 10 2 2 6
Jleruus 5. Cuo co6rr ynpaBJreHr{f, orrrr{rre cKVM }r3Jr}qeHrleM 9 2 I 6
ParAe.n 3. T'nepAoreJrbHbre ncrorrnUKrr n npueMHuKrl
u3ryqeHuq 28 6 4 18

Jlexuz.fl 6, llcroqnr.rrcu HeKorepeHTHofo r{3JD reHr,ur t0 2 2 6
Jlexqu.s 7. Tnep4orelbHbre Jra3epbr I 2 6
Jlexqur 8. T'n epAorelbHhr e [pr{eMH r4Kr4 r43 rri.crelH4'I 10 2 2 6
PagAer 4, Onrn.recrcfie noJrHoBo.[bl 22 4 4 t4
Jler<qns 9. O6tevrnue r{ rrJraHapHbre onrrrqecKr4e BoJrHOBoAbr l1 2 2 7
Jlexqax 10. BonHosoAHbre crpyKryprr B o6reururx o6pa3rlil( 1l 2 2 7



Tenarr, pa3Aenr,r Ar{crlr{rrJrr4Hr,r
Kon-no
qacoB JIEKIII{11

upaK'rrr4"
T{ecK.ae

:la6opir-
]'OpHbre

cpc

PasAer 5. rOoronnrre KpncraJrJtbr n ronorpaQnn l9 3 4 l?.
Jlexqus I l, (Dorosuue !r rroJrf,pr{roHrrbre KprrcrarrJrbr 10 2 2 5
Jlercqua I 2. Cnocodu rolorpaQlrvecxofi lanncra 9 2 6
Par4el 6. Ouruqecrcrre Mr{KpogJreMeHTt,t n yc'rpoftcrna 24 4 6 lz]
Jlexqux I 3. OcH onnue KoMrroHeHrbr r.rHrerpaJrbrro-
OIITI{TIECKI,TX CXEM

13 2 2 7

Jlexuus I 4, Mlrr.poonroMexaHrrrrecKrre cxeMbt ll 2 A 7
3aq€r c oueHKofi

Zroro 144 27 9 18 90

TOpHbIe 3aHflTUS
J\b rvropynx

AHCIIUNIIMHbI

J\9

nln
Hararvreuosauue u/ul:,u KparKoe coAepxar{He la6oparopr+rm Tpygoervrrcor;'rr

(qacoe) __
2PasAer 3.

Tnepgorelrurre
I,IQTOqHI{KI,I I4

nprreMHLrK!{

I43JTYIIEHPI'

I Ilb 3.1 I4syueuue KoHcrpyKrIHr{ }r reoMerprdr{
noJryrrpoBoAHHKoBbrx rerepocrpyKTyp

2 Ns 3.2 I{ccle4onanae rapaMerpoB na3epH6rx Ar4oAoB r{a
ggHoBe ferepocrpyKryp

2

PasAer 4.
Onrt,r.recrue
BOJIIIOBOAbI

J\b 4.1 OopnrzponaHve onrplrqecKux crpyK.ryp B rrpo3paqHr,rx
MaTepuana>(

4 3aqura la6oparopHux pa6or,
Pa:Ael 5.
Ooronrrlre
Kpr{cTanJrbr 14

roromadvrr

6 Xb 5 . 1 Jla:epno-r.lHAyrlr4poB aHHo e QopnrzproBaHr4e
Mt4 KpOOITHIIeCKIIX 3Jr€,MeHTOI|

7 l\b 5.2 Mo4a$uraqpr.fl rroKa3iareJrr npeJroMJreHr{.rr B

onratrecKoM BoJroKHe r$eurocexyn4HbrM Jra3epHbrM
I{9JryqeHr,reM

ParAel 6.
Ourraqecrrze
Mr4KpO3JreMeHTbr u
ycrpoiicrBa

E l\b 6.1 Zoyrenue KoHcrpyKr{tlr,r H rcoMerptn4 r4HrerpanbHo-
OITI,IqeCKLIX 3JIeMeHTOB

az

2I Ilb 6.2 lfsy.lenue'rexHoJrofr{rr cBapK}r orrrtrqecKrrx BoJroKorl
l0 3aqura la6oparopHbrx pa6or 2

lITOrt'O: 18

Ha rrpamrl{rlecKllx salaflrnflx, oprleHTr.rpoBaHHbrx Ha rrpeAMerHyro c,6.nacrr 6y4yrqeir
npo$eccuoHiulbHofi AetretrbHocrl4 cryAeHToB, Korrrponupyerc.'n crerreHb yoBoeHr4s cry.r{errraMpr
ocHoBHbD( TeopeTl4qecKx{X IIoJIo)KerIufi rro ocI{oBH],rM pa3AenaM AI{cUr{nnr{HbL

5. OEPA3OBATEJIbHbIE TEXIIOJIOI-I4II
' JIeKUI'I0HHo-ceMI{HapcKa{ cucTeMa o6yrenux (rpa4uquoHHbre neKu:r{oHr{br e u:

ra6oparopl{He 3aHflrrd{) ;
o rIpI4MeIreEII'Ie MynbrIiIMeALIa re.KHoJlotllfi (rrponegeHlile JIeKrIt4oHIrr,x M oeMr,rHapcKr.Ix.

3aHflTprir c npHMeHeHLIeM KoMrlbrorepHrx rrpe3eHTarluit u AeMouctpauuoltrrrbD( pon[4KoB c.

rroMorrlbro lrrpoeKTopa rlJrr,r KoMrrbloTepa) ;

' o6y'reHl'{e B MaJIrIX rpy[flax (nrruorueulle na6oparopHbrx pa6or B rpyrrnax r,r3 Ar]yx ]rnu
rpex.{enoBeK);

' TexHoJrort4.{ npo6lenauoro o6y.reuu:n (case study). IIpz paccMorpeHr4l.r BorrpocoB
trpaKTLIqeOKOfO IpI,IMeHeHI{S paocMorpeHHoro reoperr.rqecKoro Marep}xan:a, r{cnoJrE3yercfl,
,AI{aJIor co cryAeHTaMkrIJa rlpeAMer Bo3MoxHrilX cilocobos peueHr.rs [ocraBJrerru;.ttii:tagauv;



oMacrep-KJlaccbl (4eltoucrpar\krfl. Ha lpaKT'r,rtrecKr.rx 3aH,rrnrx upr.rHrlr,riloB pacqera 3aAaq
lo pa3nIlrIHUU r:euau) ;

' IdH(bopMaIIrIoHHo-KoMMyHtz KaIIIroHHbIe rexHoJrorrrr4 (npuueuenne u,usoprraailr4 or{Hbrx
TexHoJIoI'I4fi lns MoHt4TopI'IHra reryrqefi ycrreBaeMocrr,r cryAenrroB lr KoHTponfl suauuft).

6. OUEHOqHbIE CI'EACTB A TJIflTEKYIIIEIO KOH:TT,OJI,fl
vCrI EB AEMO C TlI, ilPoMEXyTOqHorI nrrn cTAIIT{n tt ro tITo rAM

ocBoEHrrfl I.I,I.u\IITIJII,IHbIITyTIEBHO-METOAI4TTIICKOXI
oEE CIIEIIEHI'IE CAMO CT o^fl TEJIrHoIZ pAE oTbI C T y,JIEHToB

Tenyqufi KoHTpoJrb ycrleBaeMocrl4 rrrBJrrercfl paolpeAendnnrnr rn oopirBaH Ha oueHKe
HecKoJIbK:IIX COCTaBLSrOqux.

1. Pesynma:rnr peftrraur-xofrrpoJrs.
2. Brrnoruerue r{ 3atqr4Ta na6oparopHbrx pa6or.
3. BrrnomleHLre [paKTr4qecKr4x za1ralauit.

B oflpocbr pefirznr-r<onrpons J,lb 1

I " Onru.{ecrue KoHcraHTbr, cBeroBbre tryqn.
2' orpraxtenue I4 [penoMJIeHIde cBera Ha rpa'r{rle pi*Aena AByx cpeA, flr]JreHr'e rroJrFroro

BHyrpeHHefo orpaxeHl'It, [poxoxAeHl{e cBeTa qepe3 rlorJlolrlaForrlr4e cpeA]bx"
3. SnerrponaarHl{THble BoJIIrbr, ypaBHeHr{e Marcnenna r rpaHraqHr,re ycJloBr4.rr.
4' l4nrep(fepeHlll{t v 4z(lrpaxqlEx cBera, xonaurercurrfi [oKa3are.rrr, [peJroMJre'vrs,.

loKa3 aTeJIb TIOfJIOtUeHI{f, .

5. (Dagona.s r4 rpyrloBat
Kponnra.

oKopocrb cBera, Ar4cnepcur4 coorrrorrreHr4e Kpavepca_

6' lTotxpnzaqux rrnocKr.rx BoJrH, pac.[pocrpaHeHr.re cBera
aHr{3orponubD( cpelax, 4noftnoe ryqe[peroMJre r\e"

7 . Onrzqecxa"f, aKTrlBHocrr u SapageeBcroe BparrleHrle.
8' KsaHToBLre flepexoAbl n]lI'I Bal4Mo4eficrnuu c sJreKTjpoMafHr'THbrM r'3Jrr{eHr4eM.9. OuonraHnoe I4 BbIHylKAeIrHoe i,r3nyqreHr4e, roe(p$uqveHrbr Oiinmrcitga.
10. KuseruqeoKl{e ypaBHeHI,It, ycHJIeH}re u rfeHeparl,u.r onruzqecKoro r.r3J]r]ncreHnr.f,.
11' MonoxpoMarrlqHocrb, [oJItpI{3aIII{t, KoFeper{THocrb, Halpa*JreHH()crb Jrasep'brx

IIyqKoB.

nOntpI,I3aIII{OHIIO9, qaCTOrTHOe, EpeMeHHOe Lt

13. Helunefinrre .f,Brenr4.s Broporo nollrAKa, gJreKTpoMalHrrrHa;r 
Qoprr,ry:irzponxanelunefi urcro n3ar{MoAeft creus.

1 4. Flenrzu eiruas [onrprd3yeMocrb Kp]rcranna u
15" f enerpaqr.rfl rapMoHr{K.

ueruneftrrrre orrlrqecrlre e(|$exr,sr.

16" Vcnoene $asonoro cr,rHxpoHr.r3Ma.
17. flapauerpuqecKr4e npeo6pffioBarru,

rrapaMeTptrqecKr{x reHepaTopax 
"

I8. Mo4ynflTopbr Fra ocHoBe onrr.iqecKofi ne:rznefiHocrr{.
I9. lFlennneit.'as. orrrrrKa z MoneKyJr-r{pH,oe paccerHrre cBera.
20. i3epxanr;uoe orpaxeHkre, Mr4KpolrepoxoBarocrb rroBepx'oorr{ Lr

rreoAHOpOl{Hoc'rr4

21. MuorocnofiHue Hz3Kopa3MepHbre KoMno3r,rrlr4[.
22. lKsanrcoBbre orpaur,rqeHrrr. paruepnr,re s{r $ercrrr.
23 . Meroabr noJrrreHr.r-rr HaHo qac rurJ vr HaHoMarepr{'JroB.
2 4 . rKsa*; To Bbre roq*r4, KBaHT.B ar rrpoB o JroKrL HaHo cJrorr.
2 5 . If epuoAr4qecK[e KBaHToBo -pajMepH]hre rerepo crpyKrypbr.
26. Snercrpr:nurrfi cleKTp ABlr4epH6rx r4 oArroMepHbx cucreM.
27. or:nuT ecKrde rrepexoAhr B KBaHToBo-ptr|MepHrrx cTpyKrypax.
28' Slerrpoorrl4rrecKrle MeroAbI yrrpaBneHrrfi orrrrrqecKr.rM v3nyqeHlleM.

12. IlpocrpaHcrBeHHoe, aMrrJrr,rlyAHoe,
(f a^: on o e npeo 6pa: oBaHr.re na3 epHbrx rrfrKoB.

B lrt3OtlpOIIHbX ur

B orrrldKe, Hacrpoftril qacrortl B

feoMeTppt r{ecKI4 e



29" Arcyct.oorrrl{qecKl{e Mero,rbl yrlpaBJrenr.rs orrrraqecKr4 M r.r3JryqeH.[reM.
30. MaruuroorlTl,IqecKlle MeroAbr yrrpaBJreHu;r olrr{rrecKlrM H3JnrreHr.reM,

B orpocrr pefi ruur-Kourponq J\!2
1, I4uxexquoHx{ble LIcroqHI4KLt cBera Ha ocHoBe roMo- r{ ferepo[epexoroB.
2. lls:ryvareru c npeo6pa3oBareJreM cneK'rpanbHofo cocraBa u3nyr{eHLrlr.
3. IrlHSpaxpacHbre r.r3ryrruterrv.
4. Jla:lepu r{a Kpr.rcranJrax }r creKJrax.
5. Ocuonnsre cnoco6rr no[yqeHrrr lznepnofi KepaMr,rKrrr.

6. On'rn.recrne pe3oHaropr,r, 4o6porHocrb.
7 " MoAsr nmepuoro pe3oHaropa.
8. Jlmeprr c ceneKlll{efi nro,4, rlepecrparaBaeMbre r,r qacrorHo-MoAyJrprp()BaHHbre na3epbr.
9. ZHNercquoHHbre Jra3epbr Ha rerepolepexoAax.
10. @o'rope3ucropbr, $oro4uo4r'r, Sororpan:rrlcropbr, (foroynru<lxv'reru,,
I 1 . cnenrp€LltbHr,re, gHeprerlrqecxple, qacrorHbre xapaKTepr{crrlKr,r,
12. II3C manefircu r.r Marpr,rrl6r, Mrr.rKpoKaHarbrrbre [Jracrr4ubr"
13. OcnonHble rloHtrr4fl.Teoputr BoJrHOBoAor. llomroe Br{yrpeHuee orpuxreHue. florepu u

ycHJreHI,Ie OnTX,IqeCKI,IX CUTHaJIOB.

14. O6:eeuHbre 14 [naHapHbre orrrr.rqecKr.re BoJrHoBoAbr.
15' PacnpeAeneHl{e MorIIHocrI4, ooorHr)rreEwrfl, nilg.nyqer}oro r4 noJrEroBgro., nFru6nrzxenuit.
1 6. Herranefino-onruqecKrre esrlerru n 6psrroncKax BoJrHoBoAax.
I7. Mexaru{3Mbl Bo3HI4KHoBeHI,Ia rrorepb B orrrrrrlecKrrx EoJrHoBoAax.
18. 9nevreHTbr reop[u orrrr{qecKr4x HaHoaH,reHH.
19. Coe"qnHeHze r{ cparqr.rBaHr4e olrr{qecKr,rx BonoKoH.
20. Ourz.{ecKrre MynbrlrrrneKcopb,r r,r AeMynbrrrrrJreKcopbr"

Borrpocnr peft rvnn-rcourponq N3
1. @otonurre KpLIcranJIbI 14 MeraMarepr{aJrbr" floHsrue 3anpeuleHHoft :ronmr.
2. lPacupocrpaHeHlre cBera n Sorounrx Marepr,raJrax c sanpeuleHnofi:roruoii"
3. Mo4envIpoBaHlre olrl4rrecKr4x e$Sr:nron n Qoronnbrx Kpr{cranJrax.
4. Cnoco6rr ilonfreHrrr peanbnrrx $oronurx KpucranJroB.
5. Orprun,arenbHlle rloKa3areJll; [peJroMJreHras. Meralfiarepr4urbr n r-unep6oJu4qecKz()

MaTepkranbr.

6. MeranonepxHocrr{. Anouanrnoe npeJroMJreHr4e r.r orpaxeHr,re.
7. l(o:rrnora4ubre pacrBopbr.
8. ()cnroerr noKaJIbHo ycareHuofi orrrlrqecKoft rrrraxpocx tJtrLrv ut crreKrpocrK on:rrz.
9. (DopruraponaHne uso6paxeuuft v oro6paxeHze un(fopuaqzz c rroMorrlbK)

f onofp aM tv{uo fi on:rHxr4 r,r f onorpaQ u uecxzx cIlIcTeM.
10. O6r'evHas fonorp a[ux u: $o'ro.ryncrBr4TeJrbHbre Mareprranbr Anfl r.oJrorp atfruu
I L fonorpaMMHbre ra 4u(fpar<quorrHbre orrrrar{ecK,e gneMeHTbr

12. fonorpa$rzvecrar r.IHrep(fepoMerpr,rs, rororpa,firaqecKar rriaMrrE,, orrrr..rKo-
ronorpa(p aqecKas o6pa6orra ran(f opuaqau

I3. Cnocodrr gzarnocrvrKvr naHo- r.r MtrKpoyctpoftcrn.
14. Vcrpoilcrna n cnoco6rr EBoAa rr Bb.rBoAa fi3nyqeHatr.
15. Onlr'IqecKl{e paclpeAenllTeJrb,Hbre v KoMyrarluoHHbre ycrpoi.icrna, HanpanJreHHbr()

oTBeTBIZTeJII{, nep eKJrroqaTeJrr,r.

16. OnruqecKrre crlexTpaJlrurre Sunrrprr, unrep$epeHrlr.roHHbre noKpbrrr:rtr.
17. YnpanrseMrre 3epKana u 4u(lrpaxqrroHHbre perxerKr4.
18. Jlzznssr @penelr, $orycrapyrorlr4e KoMrroHeHTbr r.rHTerpanbrrofi onluxtr.
I 9. OnrorraexaHr.rqecKr4e KJrroqr4.

20. Mexaru4qecKr4e cKaHr{pyrcque
4ra(pparqnroHH bre peurerKr,r.

Mr4Kpo3epKana, Jrr{Hllbr, MCrAyJr{TOpbr



rlponrexyrorrHafl arrecrarlufl rrpoxoAprr n {lopr're gaqer:a c oqeuxofi.
Bofipocr,r K gaqerv c oueHroft

1. KsaHrono-piBMepnbres$(|exrrr.
2. Ocuonnrre noJroxeHr,rr reoMerpr,rqecrofi orrrr,rrr4.
3. Knaoou.recKr.re pa3Mepuue s(fr$erc.rn"
4. Ocrronnrre [ofioxeHr.rs sorHosofi orrrrrKr,r.
5. Irlcro.rnr.rKz HeKorepeHTuoro r,r3JlfroHr,rt.
5. Ocnonuue IloJroxeHr,lfl KBaHTOBofi onrv.rpr
7. Tnep,4orelbHbreJra3epbr"
8. Ocuonurre rroJroxeHrz.f, Herr,rHefinofi ourr.lru.
9. @oprvrrEponaHue BoJrHoBoAHbrx crpfKrlpr B [po3patrHbrx cpeAax.
1 0. TnepaoreJrbHbre nprreMHrrK Lr Lsnyre:aus..
I l. O6renrHE,re M nJraHapHbre orrruruecKlre Bc)JrHorloAbr.
1 2. Mero4br yrrpaBneHr.rr onrrrqecKr.rM rr3JrfreHr,reM.
1 3 . OcnonHbne KoMrroHeHTbI r,rHTelp€ulb tro -orlTr,rqecKrrx cxeM.
14. @otouHble KprIcraJrJIbI. PacupocrpaHeHrre cBera n SoronHrx Marepkranil(.
1 5. Ougr,r.{ecmr.re oco6ennoctz pa6orrr rerepocrpyKTyp.
16. MuxpoofrroMexaHrzqecKr4e cxeMhr"
17. O6terrnHas roflorpa$uxu SotouyncrBr,rreJrbHbre Marepr{ansr Arrs fonolpatfrwu.
1 8. Cnoco6rr uonyreHx{r Jra3epHoft uanorepaMr{Kr.r.
1 9. OcnonHbr e rou.f,Tr{fl Teopr{r4 BoJrHoBoAoE.
20. Merauarepr.rantbr z uanep6oJrrrqecKr4e MarepuaJrbr"

CauoclosreJrbHafl padora cry.n;eHToB BKJrroqaer n ce6.{:
l. Ay4uropua.f, caMocrotreJlbHa.u palora cryAeHTa rro Ar4cuarrJrr.rHe rlbrrrorHserc.tr Hil

na60paropHbrx n npaKTr{qecKr4x 3aHsrr,rflx nprr perrreHr4r4 saftAq.
2' Brreay4zropnax caMocrosreJrbHafl pa6ora BsrrroJrHsercrr c,r'yAeHToM [prr

yuy6lennoM I'I3yqeHuLr [rrcr\krllJrlrnbr no TeMe npofi4eunofr lerrqzz, nlDlr rroAfo,roBKe K
na6oparopurrru pa6otarvr. Ocuonnofi (foprraoft cavrocrosreruHofi pa6oru .l.y,4"u,ru ,rBJrrerc,r
r,r3yqeHrie KoHcrreKTa nerqufi , peKoMeHAon annoft Jrr.rrep arypbr.

CewrocrorlreJrbHa.fi pa6om 3aBeplraer 3a1altu Bcex Apyr]ux Br.rAoB yrer6rrorq npoqecca u
Moxer ocyulecrBnflTbcs. Ha neKIII{.f,x, ceMr,rHapax, [paKTr.rqecKux 3aHflTr4rx, na6oparopurnr
3aHtrlrtx, Korrcynbrau[.sx. KaK {lopua op]taHr.r:raunu y.re6uoro npoqeoca oaMocrorreJrbHaJr
pa6ora cryAeHToB rlpeAcraBJlser co6of, rleJneHalpaBneHHyrc crrcreMar[rrecK)nFo ,D,erreJrEHocrb
no npuo6 pereHr.rrc 3uauuir., o cyilIecrBnfl eMyrc BHe ayAr,rropr{u.

KOnrpom, BbInoJIHeHI{t caMocrorterr,sofi pa6oru ocyqecrBn flercs:B XoAe BbrloJrHeHr4Jr
I4 3arIII{Tblt na6ioparopurx pa6ot no AI4ctII4nJruHe, npr{ BbmonHeHr,ru npaK,tfuqec.t.nx sa4zLHufi, Ha
sa.rere.

1. Oco6eHnocrll B3allMoAeficrsus gJreKTpoMarHr4Tubrx EoJrH c v.ux1roo6reK,raMr4.
2. VpanHeHnx 4nx pacu€ra @orouurx. Kpr,rcuilJrJroB"
3. Brr6op Marepr{aJroB orrrn qecKr4x KOMrrorFreHToB na3epHbx cr{creM.
4. Texnolorra'recKl,Ift npoqecc I4t3foroBJreHratr aKTpIBHbrx gJreMeHToB Jra:reilubx cr,roreM.
5" Mero4sr orIeHKu flapaMerpon Jra3epHbrx ycrpoficrn.
6. Muxpo H HaHona3epbr.
7 . MexaHprslau Sopuup oBaHufl. grrlrraKcr.raJrbubx nJreHoK.
8. llexuolorux npo6ouoAroroBKr,r Malepr4aJroB.
9. SQdrercr,{onnnepa, cABrrr r.r yrrrupr3Hue tu:nuir.
10. 3(|{lerrrr @ugo u Canr.f,xa.
1 1. IlonoxoHHo-orrrr{qecKr,re fl{pocKorrbr.
12. Mero4rr $asonofi Koppexrlr{r4 BorHoBoro (fponm.
13. OcodeHHocrr4 rznep6onnqecKzx Marepr4anoB.
14. TexrroJrorru n o6nacrrz 3atqr{THbrx ronorpaMM.



15" folorpa$uuecrar rraMrrb.
1 6 " Ontu.recKne crrcreMbr r.rcKyccrBeuHoro r,rHTeJrneKTa.

17" CnepxcKopocrHbre cuoco6u ilepeAaqn a o6padorru HHlpopnaaquu.
18" Clrcteivrbl Ha ocHoBe Hal{opa3MepHbrx ra $orouHo-Kpr{crirnnr4qecKr,D( orpyKTyp.
19. Cucrenrbl oIrrI{rIecKLIx I4 KBaHToBb.rx BbrquclreHl{fi z ourH.recKlle KoMr-rbrorepbr.
20. I4latetpar\ufl MexaHI{qecKI4x, orrrruqecKnx Lr oneKTpoHHbrx KrlMrroHer{ToB Ha

Mt4KpOypoBHe.

7 . ytl EI; HO-METOAITTIECKOE lI I4IIO OPMAUI4OHH OE OBE I]IIETIEIi I4E

Ar{crlHrrJrr{Hbr (MoAyJrfl )
a) ocuonHaq Jrrrreparypa:
1. ,{parcelxn c.M. BeeAeuue n $euroHanoooronury: $yH4arraeHTaJrE,Hr,re ocHoBbr la

na3epHble MeTOAbI yIrpaBJI{eMorO [OnyrreHr4r vr Ar4arHocrr{Kr{ HaHrocrpyKTypupoBaHHEr.K
Marepl4anon: y're6uoe noco6ue ro HarrpaBJreHlrrM rroAroroBKz 6arananpwara)!,00400 (200200)
"Outotexnurca", 200500 "Jlasepna-a rexHr4rKa r.r Jra3epHbre rexHoJrornn", 200700 (200d00)
"(Dotouurca u ourouH$opMarl4Ka" n crrerlvaJrr,EocrrM 20A200 "OnrorexHtarKa." u 2,00201
"Jla3epuat rexHHKa I,I JIBepHbIe rexuoJrofrrv.t" I C)" M. Aparennrt fu Ap.] ; uo4 rc6rq. pea. C. M."
Aparenrna .--- Mocrna : Jloroc, 2015 .- 743 c. ; ur^., ra6t * 1 olex:rpou. orr.r. 4racr (CD-
RoM) (rlnl M6).- Bn6nuorp. B KoHrIe q. -- c. M. Apaxerru, A. o. Kyvepux, B. r.
flpoxonrern, B. f, Pay, A. f. Cepreen - npenoAaBatelrkrBufV .--- ISBN 97E-5..911704-BIZ-'.2.

2. M,eranrarepranbl 14 c'rpyKTypEro opr,aHr,r3oBaHHbre cpeArr Ars on,rogrtel(lrpoHr,rKu, CBg-
rexHr.rKr.r x Hanoooror{prKr,r f3nexrponnrrfi pecypc]/ A.IO. An4eena l.ra ap"].-- Drexrpon"
reKcroBble AaHHbIe.- Honocn6zpcr: Cz6upcKoe orAeJreHr.re PAH, 2013..- 368 c. .-- Pexzu
Aocryrla: http:://www.iprbookshop.n:/32823. -- 3llc <IPttbooks)" 

- ISBN g',tE-,5-7692-1310-6,
3. Opnuxon JI.H. TexHonorzs nprr6opon onruqecroft oneKrpoHrrKrr u {roroHur<g

f3nextponnrri'i pecypc]: yve6noe uoccl6,nel l]prz:xon JI.H.- Snerrpon. leKoloBbne .{auFrbre.--
Toucr: T'ouctcufi rocyAapcrBennrrft ynr4Bepcrzrer cr.rcreM yrrpaBJreHr4s. v: pitilnosJreKTpoHr.rKrz,
2012.- 187 c. -- PeNLru Aocryra: htrtp://r,vww.iprbookshoplu[3992. .--:fllc dpRsooks>.
rssN 2227-8397.

6) gouo.nnrrreJrbHas Jrnreparypa :

I' Ougnro-TexulrqecKlle ocHoBr,I MI.rKpo- Br nauoycrpoficrn [3nerrpc,nnrrft pecypc]:
yue6noe uoco6ze/ 

- 3nercrpoH. reKcroBbre AaHHbre"- Canrapa: PEABI,tr3, 2{110"- eO .. --PeNuu Aoorylra: http://www.iprbookshop"m/10148. 
- 3EC <IPRbooks). ISSN 2227-B3gl

2. ILlant\apon C.M. BseAeHue B KBaHToByrc r4 orrurrecKyro 3neKrpour{rcy [OnercrpouHrrii
pecypc]: y're6noe noco6uel l[an4apon C.M., I]anrxfipoea A.LL-- 3;rellqroH. rerKcroBbre
AaHHbIe.--- lloucx: Toucxuft rocy.4apcrBeuHsrri yHuBepcr{Ter cr{cr,eM yrrpaBneHrar rr
paAI'IoeneKrpoHI4KI,I, 2012.- 98 c" - lPexzrvr .qocryrra: http://www.iprbooksh,op.rull3g',22" --3BC (IPFi.books>. ISSN 2227-8397"

3. Opnuxoe JI.H. Ocuosrr rexHoJlorl4r{ orrrrrqecKr,rx MarepuzrJroB n lrs,4errafi. LIac6 I

f3nerrpounuffi pecypc]: yue6Hoe uoco6ue/ Opnuron JI.H.- Snercrpou. ToKoroBr,re Aannbre.--
Toucx: T'onacxzii rocyAapcrBenHsrft yHr.rBepcrrre'r czcreM yrrlpaBJreHnr s. Lr papu,oeneKTpoHr.rKr.r,
2012.- [18 c. -- Pexrau Aocryrra: http://www.iprbookshop.ntll3959. -- 3B(] <IpRbooks>,
ISSN 2227-8397,

4. OpnzroB J[.H. Ocnonu rexHoJloruu onrxrqecKr4x MareprraJroB m uqqenuit, t]a615 
2).

[3nexrponnrrii pecypc]: y.re6uoe noco6ue/ Opruron JI.H.- Snerrpou" ,reKc,ro,nrte AaHHbre.-.
Touct<: Toucxzfi rocyAapcrBenuufi yHaBepcr{Ter cvcreM yrrpaBJreHfl s v pawnoo.rreKrlpoHr,rKr4,,
2012.- 99 c, -- Pexzu Aocryna: http://www,iprbookshop.ttill3960. --- 3BC <IPRbooks>.
ISSN 222',7-8397.

n) nepuog[qecKr{e [3AaHrrs:
1. Xypnrzur <.KeaHroBaf, eneKrpoHrlKa). ISSN:1063-7818. Apxran Hc'MepoB. Pelrul.l

Ao cryra: lrt tp : //www.mathnet. ru I qe I ar chiv e.
2. X(ypnran <<@oronrara>>, ISSN: ltt93-7296.

http ://wwv.photonics. su.
,A.pxulr HoMepoB. lPer:xrr.rrvr Aocryna:



3. .xypnar <dlpuxra4uax (foronuro, ISSN:2411-4375. Apxun HoMepoB.
Aocryna: http ://applied"photonics"pstu.ru/archives.

4. Xypua-rr <Hauoclrcreurt: $zszKa, xvrNtrr4s.. MareMarlrra>. ISSN: :23105-797:^
HoMepoB, Pexuu Ao cryra : http : I I nanojournal. ifmo.nr/articles.

PeNIatvt

Apxzn

8. MATEPI,IAJIbHO.TEXHI4qECKOE OBECIIEIIEIII,IE
AI4CIIUIIJTI,IHbI

JlexquouHble ay.qlrrop[?I ocHarlleHbr AocKo.ft (4nr MeJra r.rJrr{ uaprepa), oKpaHoM Anfl
rrpo eKrIr.roHHE,x crrcreM, rrpo eKTopoM r,r noyr6yro.nr.

Ayguropzra rnfl npoBeAeHnls na6oparopur,x sansruii ocuarrleHbr yoraHoBKaMr{ Anf,
BLr[oJrHeHr,rr na6opa:ropHbrx pa6or,:
J\b 3.1 I'Isyrerue KoHcTpyKIILIId LI feoMelpuu rroJryrrpoBoAHr,rKoBhrx rerepocrpyKlyp
Ilb 3.2 Irlccne4onaure rapaMerpoB JrruepHbx Ar{olIoB Ha ocrroBe rerepocrpyKl.yp
l'{b 4.1 (Dopuu:ponaur{e o[Tr{qecKr{x crpyKTyp B [po3paqHbrx Mirrep]raJrax
Ilb 5 . 1 Jlas epuo -lrHAyllupoBaHnoe tf opnaupoBanz e Mr{Kpo olrr,rq ecKnx oJreMeHTo B
Ilb 5.2 Mo4u$uraqru rloKatareJrs rlpeJloMJreHuf, B orrrvqecKoM BoJroxue Serrar,ocer(yHAHhrlf
Jra3epHbrM r,I3JrrIeHr,reM
Ns 6.1 I'lsyreHze KoHcrpyKIIrII4 v reoMerprru r{HTefpaJrbHo-orrrr,rqecKr,rx sneMeHToB
Ilb 6.2 I,'lsyueuue rexHoJrorurr cBapKH orrrr{rrecKr.rx BoJroKoH



Pa6oqas [porpaMMa AI4cIIuilnuHLI cooraBJreHa B coorBercrBr,rz. c rper6oEtalllr4flMn OfOt]
BO no HallpaBneHuro 12.03.05 Jlanepnax rexHrzKi! n Jra3epHbre rexuoJrorr4r,r.
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PeuenseHr
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flporp aunaa p accMorpeHa r.r o4o 6peua Ha sace 1alyru OUIIM
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Pa6o'aas [porpaMMa paccMorpena v oAo6peHa Ha 3aceAaHr4 pr yue6no-nreroAx4qecKofr rconrr.rc.czz

HarrpaBJreHus 12.03.

flpe4ce4areJrb KoMrz ccr{r4 C.N4. Apar<enxrr
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