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r. rlEnr,r o cB oEHVrfl It4C\t4 rrJII4Hbr

3 aAa-{z AI4cuzttIJII,IHbI :

o noryqeuue gnauzfi o nocneAHI4x Aocrt{xeHr4.flx s o6racrfl Mr,rKpoom]uKl 14 lfolrorruxrE,
Soprr'rraponaHI4e y cry.4eHToB Hayr{ruofo MbrrrrJreHr4fl 14 coBpeMeuHoil ec,recrneHnor}ay.ruoli
KapTLtHbr Mupai

o I{3f{eHI4e ocHoBHux e$(fer<roB, npoqeccoB Iz flwrcHurit, olpeAenflroulux Syurq4ogr,rpoBaHr.re
SJTeMeHTOB lZ yC,rpOft CrB Ha Mr4KpOypoBHe B Orrrr4qecKoM .4r.rarra3 oHe ;

I43freHI4e MeroAoB aHaJrh3a I4 pacqela gJieMeHToB lr ctlcreM MrrKpoonrlrru u (porouuxl4;
o3HaKoMJIeHI'Ie cryAeHToB c conpelreuuoft uayuuoft ann rparypoft v nrrpa6orra y tFrr{x
HaqaJIbHbIX HarlbIKOB IrpoBeAeHI4f, SKCIrepr4MeHTaJ-rbHbrx FIayr{HbIX I4CCJre.4OBaHVrfi pa:irzrmrx
Sz:rEuecrux .fl sreHufi r4 orleHKrz rrofperxHocrefi usnaepenzfi .

2. MECTO AtICqn[J[4HbI B CTpyKTypE orroll l]o
lucquuuua <MIExpooIIrLIKa z QoroHztta) orHocr4Tcx x 6rory 81, x qac)rv, $opur4pyer,,rofi

yr{acrHl4KaMu o6pasonareJlbHblx ourorrenrafi -- ArlcqulJrr4He rro nr6opy. Houepr n y.re6Ho{n rrJraHe
Er,8.nB.04.02.

flpepexnzsnrbr rrru\uIIJILIHbI - rnfl v3yrcHrrfl Ar4crlunnr4nbr cryAeHTbr AoJrlKHbr ofina4au
3HaHI{flMLI, yMeHIrtl\4I4 I4 HaBbIKaMIz, npuo6pereHHbrMr4 rrpu }r3yqeHr4r4 TaKux llrcU}rnnug, KaK:
Cacrerult aBToMarI{3IrpoBaHHofo npoeKTI,IpoBaHr4{ B orrrrrKe, Jlasepuue rexHoJror[2, Jl{leprmre
pr3MepeH14 s.

3. IIJIAHI,IPYEMbIE PE3YJIbI]ATbI OEYIIEHUflIJONUCUUIIJIPIHE
lllanzpyenrsre pe3ynbrarbr o6y.reHrEx rro Ar.rcrlr4rrJrr,rHe, coorHeceHHbre
pe3ynbraraMI4 ocBoeHl{tr ollor 

}r '\r A,ov\,,trrtvrtre' uuu'HeosHHble o nnaHI4p)i/eM6tMI'I
)c3yJlbl'aTaMI4 ocBo( t}Jnfl,

Koa Soprr.rzpyeMbrx
ronnerenquft

Yponenr ocBoeHr,r-fl

KOM[eTeHULII4
lllnanupyeuue pe3ynbrarbr o6y.reuux no ru,rcuzunraud

xapaKre pr43yroulr4e oranbr Q opuzporaHrur KoMl oreHuzi,"r ( rror<znarelv
ocBoeHh_fl xov nereHuurz)

I 2

IIK-I
Cuoco6eH

aHaJrr.r3r,rpoBaTb

3aAaqa ro
npoexTr4poBaHr4r0

TI4 IOBbIX CI{CTeM,

rpn6opoe, y3noB rr

Aerarefi la:epHoft
TexHr.{Kr.r, niBepHbrx
oIITT4KO-3JIeKTpOHHbIX

npra6opot 14 crrcreM

tlacrt+rHo

HafrHo-rexHnqecxofi rureparypoft u unQopuaqneft .

Yners: olpeAeJurrb napaMerpbr r.I xapaKTepvc-ttrKr 3JrpMeH,roB
JralepH6r)( cl{creM ra rexnonorrfi AJr{ 3aAaHHbrx. yclonufi u leNwon3Kcruryalarlr4r4; aHulnr{3r4poBarb naaruo4e:ficrnrze l$epnoro
v3.ryqeHr4tr c Marepr{aJraMv pr cpe4aMu; qpnMeHrrb uu$opuauuoHnue
pecypcbr r{ rexHonoruu; npeAcraBJrf,rr ranQopvarJnro B
auareual;'x3r4poBaHHoM Bu,.e; pa6orarr c HafrHo_TexH[vecxofi
nnreparypoft rz uu0 oprraaqraeri.
Bra4err,: HaBbrKaMrr pa6oru co cpeAcrBar\4r4 xounrrofi.epuoro

KoHcrpylrpoB alJvr4 y 3 ljoB 14

np o er(Tr4poBa.Hr4t TznoBbrx
epnoii rexnnNv, l{:epHlrx

IIK-3
Cnoco6eH
paccq!{TbtBaTb,

npoeKTr4poBaT6

KoHcrpyr4poBarb
T14TIOBbIC

9acrnquo

oflTr{qecKlfx c"at""
ooopyAoBaFHfl 14

JriBepHbrx Qrrrr,rKo-
]; oneMeHrHy[o 6a:y,

I4clon*yeMlro B rrcAeJrr4rrx larepnofi TexHr4Kr4; MeroAbr p{dorrr c
u zuQopuaquerfi; IpaBr4rra

pcxofi 4oxyveHrarl[rz;



l 2
cr4cTeMbr, npu6opbl,
y3nbl t4 [eTAIrI.d
JriBepHofi TexHr4Krr,
Jra3epHbtx oIrTI,rKO-

3JreKTpOHHbtx

lpu6opoB u cr4creM

KoMnbroreprrbre rexHoJrorr4r4 MoAeJr4pOBAHnfl v KOHCTpyT

Jra}3epHbrx orrTrrKo-3JIeKTpOHHbrX npu6opoB; {)racHbre }I
3KcrlnyararlrzoHHbre (par<roprr, rrrx npeAeJrbHo-Aorrycrr4Mr,re
ros4effcrnur Ha qeJroBeKa, TexHlrxy r.r oKpy:xarott1yro cp
3Kcnnyararlr4r4 JrinepHbrx crlcreM u rexuolorui.
Yruers: nlr6upau rr,rero4(u) pacu0ra lpn pa-:pa6orre I
npu6opon r4 cr4creM; paccqr.rrbrBarb napaMerllbr 14 xztpaxr(
olrrr{rrecKofo y3lra Jra3epHrx rpu6opoB r{ cr{c,reM; paccrrr4l
nr,r6upalr [oJUr AonycKoB Ha KoHcrpyKTrrBrrbre gJreMeHTbr om
4elrarefi r4 y3irbr KpemreHr4{; pa":pa6arrmalr KoHcrpyx
A0KyMernarlr4ro; KoHcTpyrrpoBaTr, Tr{rroBbre AeTaJrr{ r{ y3nbr J

rexHr4Kl4; lo46lrparl rro 3aAaHHbrM rrapaMerpaM 14 xapaxret
3fleMeHrHylo 6ny na3epHbrx uprz6opon r4 cr4crelvr; nf
uuQopuaquouulre pecypcbr r4 rexFroJrolr4r4; alanv3
lpeAcraBJurrr z oQoprrln.arb pe3ynbrarbr rrpoeK,rHo-KoHcrpyr
Ae.rrreJrbr{ocru rrpr4 paspa6orxe JriBepHbrx lprz6opon, cI
rexnolonaft.
B,raAerr, : qpriKJraArrbrMr4 rrporpaMMaMn pac.reTa Jra3ellHbrx
3Jl eKTp or{Hbrx npu6opon ; KoMnlrorepHbrMlr rexl{oJrot nttMr4 p
KoHcrpy [poBaH].u na3epHbrx orrrr4Ko-gJreKTpoHHl,rx npu6opon

IpoBaHr{_rr

BpeArrbre

ypoBHr4

eAY nPkI

ra3epHrrx
)p14CT14Kr4

.I)IBAT.b 
I4

LntIeCKLfX

ropcKyro
tasepnofi
IHCTIIKAM

II4MEFUITb

I{poBaTb,

uopcxoI
ICTEM T1

OIITIIKO-

ac\Era u

IIK-4
Cnoco6eu [poBoAr4rb
Ha)^{Ho-
I,ICCJIe.UOBaTenbcKI4e II
onbtTHo-
KOHCrpyKrOpcK14e

paspa6orxu ro
OTAEJIbHbIM PA3AENAM
TeMbl s o6racrr4
na3epHbrx !1

KBAHTOBbIX

TeXHoIoU4[

9acruquo

3rraru: MeroAbr rr cpeAcrBa
IrccJreAoBar{fifi u parpa6oroK; Mer
na6moAenufi, o6o6rqenu.a n o
opraHr43arllM r?YAa u ynpaBJre
ocHoBbr JrffiepHbrx r4 KBaHToBbrx rexuoJlorlrfi, laero4wr$cxue r,r

opfaHr43aur4oHHbre acrreKTbr ocyuecTBJreHr{.[ HayqHo-
rzccJreAogarerbcKofi 14 orrbrrHo-KoHcrpyKropcxofi 4earenlHocrLr B

rpoQeccuouzurruori Ae.rrrerbHocrr4; ocHoBbr KoHcrpyr4poBaHr4_,r
JIa3epHbIK CI4CTeM, a TaKXe Xe npr4MeHeHl{e KBaHTOBbIX TeXHOIOfI4fi.
Ylrerr: naxo4 3aAaq KBaHTonofi reopuu;
IlpaKTnrrecKrlr 3HaHVA npr4 $e[renraz
Qrz:n recnnx o-I4ocJreaoBareJlbcKue 14

orbrrHo-KoHcrpyKropcKr.re pa:pa6orrrz n c$epe Jra3epllrbrx LI

KBaHToBt)tx rexHolorult.
B;raAern,: MeroAaMr{ opraHrr3aurjrr r{ rrpoBeAeHua nzwelewuit u
IzccJreAol)aHl4it u xsal
BKIIOqat ruraH opIaHI43
vtcctregonauuit; aTeMaTlrrl
p erueHl4.q rI4[oBbIX 3 aAarl reaHroeofi MexaFII,IKH.

4. OEbEM I4 CTpyKTypA AI4CIIUIJTI,IFIbI
Tpy4oerr,rr<ocrb Alrcrlt4rrJrr4Hbr cocraBJrrer _ 3 3arrerHbD( eAr,rHr4rl, __ 10gi_ qacoB
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2 3 A 4 6 7 8 o l0

2
Tnep4oremHrte r4croqHr{Kr4 LI

IIpI4eMHI4Kr.I I43JIVqeH14{
8

aaz-J /1 2 6 4/40%
Peiirr,rnr-.ronrpolr

Ns:1

3 O nrnqec rue BoJI HoBoabl 8 ^T 2 A+ 6 5t50%
Peiirnur.xonrpolr

Nlr2

,4
OoroHHsle Kpr4crtltrrbr u

rororpadu-s 8 6-7 4 2 A 6 4t40%
Peiiruur-monrpolt

t\|'l35
Onrnqecxue Mr4Kpo3JreMeHTbr rr
vcrDofcrBa 8 8-9 A 2 + 6 4t40%

Bcero sa _8_ceruecrp: 8 o 18 9 18 27 1913s% 3rrauen, 36u.
Harrr.l ne B ltr,lcrlr4lJr rlt le KII/KP {eT
[4roro tro Arr4cutrnJ]uHe 8 9 18 9 18 11 19t350 3rsarr.{eu. 35.{.

Cogepxanv e Jr eKrII,IoHHr,rx 3aHqrrlfi rro AlrcqrrnJrrrHe
PasAefl 1. B:lalrlroAeftcrBlae gneKTpoMarHr,rrHoro ugny-lrenlrs.c BeulecrBord.
Tena 1.I4sly.reHae r{ BerqecrBo.
Co4epmauue reMbl Ksaurosrre pa3MepHbre s$$exmr. Cnoco6u ynpaBJreHrzr orrrvrrecKlrM

r43nr{eHVeM.

PasAer 2. Tnep4oreJrbHble rrcrorrHr{Krr t4 nprzeMHzKr r43nytreHrzr.
Teva 1. I4croqnuxv LanyqeHilt{.
Co4epNauue reMbr. tr4croqnuxu HeKorepeHTHofo u3nyr{eHus. Tnep4orerr)Hbre r a3epr,L
T el,,r.a 2. Tn ep4orelbHbre rrpueMHr4Kr4 rsnyvreHns..
Co4epxtaHlle reMbl. Onru-{ecKze pe3oHaropbr, Ao6porHocrb. MoAsr na3epHoro pe3oHaropa.

@oropesncropbl, $oro4zo4tr, QororpaH3rdcropbr, (foroyrranoxurenv.lI3C nurrefircuu Marpr4rlbr,
MI,rKpOKaFranbHhre [JIacTr4HE r.

PagAel 3. Orrru.recKlre BonHoBo.4r,r.
Tenra 1. . O6rserr,trble r4 nnaHapHEle orrrrrrrrecKae BoJrHoBoAbr.
Co4epxauze reMbr. OcrosHrre Kpr,rrepr4.rr, Orrllz.{zs. llrarpavruu.
Terqa2. Bomrono4Hbre crpyKryplr n o6:seunrx o6pasqax.
Co4epxanue reMbr. OcHoeHtre Kprdrepfir,r. Orrtu.rns.,{zarpavuu.
PasAer 4. Ooronsbre Kpr.rcranJrbr r.r ronorpa$ux.
Tevra 1. Ooronnrre kr ilonflpLrroHubre Kpr4craJrnbr.
C o4epNaur.re reMbr. Crpyxryp a. O cnonrmre Kprzrepr4r{. l[zarpar,rlru,
T ewa 2. Cnooo6u ronorpa$u.recrofi 3at;itvcu.
Co4epNaHue reMEI, O6reNtnaq ronorpa$r{fl r4 $orouyncrBr4TeJrbHbre Marepr.{aJrbr Anfl.

ronorpaSrzu. folorparrauHue u 4zspaxquoHHbre onrr{rrecKrre oJreMeHrbr. fonorpa(fuqecKa.s
IaHrepSepoMerpl4.f,, ronorpaQuqecKas fraM.rrrb, orrrt4Ko-foJrorpa.(fuuecxax o6pa6<lrra nn(f opl\tarluz.

PasAel 5. Orrrz.recKrre Mr4Kpogner\{eHTbr z ycrpoficrna.
Terraa 1 . OcnonHrre KoMrIoHeHTbr t4HTery)aJrbHo-orlT[rrecrfl4x cxeM.
co4epxtanue reMbl. 3reuenrrr rz 6,loxrur sneMeHToB. llpranqulr,r 4eftcrnvl.
T e*ra 2. MurcpoonroMexaHr.rqecKne cxet{br.
Co4epxaHr4e reMbr. Mur<poonu4rrecKrre 3rreMeHTbr u zx $yHxquoHaJr.

C ogepxauue [paKTrrqecKr{x :anqrufi rro ArrcqurrJrllr{e
Pa:4en 1 . Bsttuuo4efi crnne sneKTpoMarrrr4THoro ri3ryqeHlrfl c BerrlecrBoM.
Teua 1. I4slyuenze !r BerrlecrBo.
Co4epNaHIae sausrui4. Pac.rer KoHrIeHTparIVv qacrvrr\Konnor.rAHoro pacrBopa.
P a:Aen 2. Tnep.uore JrbHE re rrcroqHrrKr{ 14 nprr eMHr4Krr n snf{eHr{r.
Terr,ra 1 . Irlcroqnux n u3ryqeHLrs..

C o4epNaHz e zanstufr.. P ac.rer napaM erp oB o rrrr,rqe cKldx cxeM.
PagAel 3. Olru.recKrre BoJrHoBo.ubr.

Ter.r'a2. Bolnono4Hbre crpyKryprr e o6beN{Hrrx o6parrlax.
Co4epxaHze sa:asruk. I,lsyreuue rexHoJrorptrr cBapKr,r olrrzrrecKr4x BoJroKoH, Pacqer lrorepb

COCAI{HTITEJIbHOTO CTbIKA.

Pa3ger 4. (Doronsbre Kpr.rcraJrnbr rr fonorpa$u*



T ewa 2. Cnooo6u rolorpa$zqecxoft 3an:aczr.
Co4ep>xanu e: zartxtufr, o6sop cnooo6on r4 MeroAoB rororpa$uqecr<orz 3arfircv"
Pa:4en 5. OnruqecKr4e Mr.rKpo3JreMeHTbr z ycrpoficrna.
T enqa 2. MunpoonroMexaHr,rqecKr4e cxeldbr.
Co4epNaHuet z4ggavL ZccregonaFll4e napaMerpoB Jra3epHbrx AlroAoB Ha ocHOBe rerepocrpy1ryp.

CoqepxaHue .ua6oparopHbrx :anqruft rro Ar{cqu[JrrrHe
PagAer 1. BsalaNaoleficrnue gneKTpoMarHr.rrHoro n3nrreHr4jf, c BerrrecrBorvr.
Tetraa 1. I4slyueuue 14 BeqecrBo.
Co4epn<auue zanxrufr.. Zccre4onanue Konnor4rHbx pacrBopoB., Aorr-rr4poBaHrrbrx

HaHorracrr4qalru 6laropoAHbrx MerilJrJroB.

Pas4en 2. Tnep4oreJrbHbre r.rcroqHr{Kr4 zt [pr4eMHrzKr4 r.r3n) reHr4fl .

Tenra 1 . I4cro-{uzKr LrgrryrreHns'
Co4epNaHue flpaKTl4qecruxha6oparopHbrx zausrttit. flocrpoeHze orrr4rrecrc{x oxeM B

rrpo rp aMM e Zemax. Onrraruzs aur4.rr orrrlz lre cKprx cxeM.
Pasler 3, OnrzqecKae BonHoBoAr,r.
Tervra l. O6rerraHr,re I4 nnaHapHble ofITIzrIecKI4e BoJIHoBoAbL
Co4epxanze [paKTlrqecxuxha6oparopHbrx sanxr:uit. @opulzponauze orrrr.rlrecKr.rx

cTpyKryp B rrpo3paqHbrx MaTepr4 aJrax.

Tewa2. Bomrono4nbre crpyKryprr n o6reuutx o6pa:qax,
Co4epNanue npaKTl4qecxzxha6oparopHbrx zaHsluft." tr{syreuze rer{HoJror-r.rn cBapKv

oIITHT{ecKI4x BOJIoKOH. Coe4uHeHIae onrl{rrecKofo BoJIoKHa.
Pas4er 4. OoronHbre Kpr4cranJrbr r4 rorrorpaSun,
Terr,ra 1. @oronnrre u nonsprrroHHbre Kpr{crannbr.
co,qepNanze [paKTu,rccxuxlra6oparopnux sausrufi.. Mo4u(lrraxaqur

flpenoMneHl{{ B onrlrqecKoM BoJroKHe $ervnoceryH.4HblM na3epHbrM Il3nfreHLIeM.
Pa:4el 5. OlruqecKr{e Mr.rKpooJrel4eHTbt z ycrpoficrna.
Telra 1 . ocnosHrre KoMrroHeHTbI t4HTerpanbHo-o[Tzqecrs4x cxeM.
Co4epxrauue [paKTlrqecxuxlta6oparop]rEx sausrlufr.. Zccle4onaHqs lar,erpHbrx Ardo,urlB,

5. OEPA3OBA'I'EJIbHbIE TEXHOJIOIUII
B nperIoAa.BaHLIu II4cIII4III,IHLI <<Murcpoonmurca u $omouurca)) r4crroJrb:lyrorcfl

pa:Hoo6pasnlre o6pa:onareJlbHble rexr{oJrofrr,rr4 KaK TpaI[rIr4oHHbIe, TaK n c rrprrMelreHlzeM
aKTI4 BH Lrx 14 14 HTepaKTT4BHLIX MeroAoB o 6yuennr.

Axrzsurre u r4HTepaKTaBHbre MeroAbr o6yuenzr:
I'Iumepaxmu&Han neKl4un (Pasden I. Bsauuodeilcmeue oneKmpowazHulnHozo u3nyHeHufl c

6eLt4ecmsoM. Tena I. I,Isnyueuue u 6eu4e(:m6o. Pasden 2. Teepdomenuuute LtcmoqHuku u
npueMHuKu u3JxyqeHun. Teua l. tr4cmoquurcu usnyqeHun. Te,wa 2. TeepdomenbHbre npuerr4HuKu
u3ttyqeHuz' Pasden 3. OnmuqecKue Bonttoaodut. Teua I. O6ueuuute u nJtaHapHbt€ oltrlntH€cKy€
eonuoeodut. Teua '7. Bonuoeoduute cmpyKmy.pbt e o1ueuuutx o6pasqax. Pazden 4. @ornoituue
Kpucmannbl u zono?paQun. Teua I. @omouubre u nornpumoHHbre KpucmaJtnw. Teua 2. Cnoco1ut
zonozpaQtu,aecrcoil :tancu. Pasden 5, C)nmurrecrcue MuKpooneileHmbr u ycmp,oilcmea, Teua l.
Ocuoeuute KoMnoHeHmbI uHmezpaflbHo-onmuqecKux cxelil. T'eua 2. Mun<poonmoMexaHuqecKue
cxeuat,),'

fpynnoean ducrcyccun (Pasden 2. TeepdomeqrbHbre ucmottHuKu u npueMHuKu, u3ryueHun.
Teua 2. TeepdomettbHbre npueMHuKu u3Jtytterun. Pasden 3. Onmuuecrcue eotmoeodut. Teua 2.
Boiltoeodrbte cmpyKmypbt 6 o6reuuutx odpasqax. Pasden 4. @omouuwe Kpucmaubr u
zonoepabun. Teua L @omouuute u nonnlzumoHHbre Kpucmqrilw. Pasden -5. ()nmuqecrcue
MUKp O 3 n eMeHmbr u ycmp oitcme a. Teua 2. Murclto onmoMexaHutte cKue cxe uu. )

6, OIIEHOIIHbIE CPEACTBA,4JI.fl TEKYIIIEIO KOHTPOJI'I YCTIEBAEMOCTI4,
rlPoMExtlzrorlHorf nrrnc'rAIII4Il tlo [rrorAM ocBoEHvIflAI,ICUI4ttIJII,rHbI

IT YqEEHO-METOAI,IIIECKOE OEECIIEqEHITE CAMOCTO.flTEJIrHOTI
I'AEOTbI CTYNEH'TOB

IIOK€BaT,eLS



Bonpocrr peiirnur-rconrpors J\b I
1. Onruqecxue KoHcraHTbr, cBeroBbre ryrlu,
2. OrpaNeuLre 14 npenoMJIeHI,Ie cBera Ha rpaHr.rqe pa3AeJra AByx cpeA, qBJrer{r{e r}oJrF{oro

BHyTpeHHero oTpaxeHl{t, [poXo)KAeHI4e cBeTa qepe3 nofnouarcn,I4e cpelbl"
3, 3lerrpontarnl4THble BoJIHrI, ypaBHeHr4e MaKcserra 14 rpaHr4qHbre ycJroBr.rrr.
4, znrep(fepeuqur v 4zQparqux oBera, rorranrexcuuft rroKa3ar€)Jrb [peno]\{JreHr,rr.

TIOKA3 ATCNb IIOTJIOIITEHHfl .

5. Oa:osas LI rpynrloBa-f, cKopocrb cBera, nvcnepcu4 coorHorrreHrae Kparr,repca-Kpouura.
6. flolrpnsaql4{ rIJIocKI4x BoJIH, paclpocrpaHeHr4e cBera B r{3orporrHbrx r,r aHlr3o,rporrrbrx

cpeAax, 4noft uoe nyqelpenoMJreHr4e.
7. Ontu.recrcaq aKTr4BHocm z Qapa4eencKoe BparIeHHe.
8. KBaHtoer,Ie rrepexoAbl npv B3avMoAeficrsur.r c oneKTpoMarHr4THbrM r43ryrrep[4eM"
9. Cnourasnoe LI BbIHyxAeHHoe Ircnyr{eHr4e, xoe$$uqr{eHTbr 3ftnmrefiua.
10. Kzneu4qecKue ypaBHeHI,If,, ycrzrJreHr4e r.r reHeparlr4fl onrr4qecKoro lr3JryqeHr.rr.
1 1. MonoxpoMarplqHocrb, noJlf,pld3alllzr, KorepeHTHocrh, HarrpaBneHHocrb na3epHbrx

nyqKoB,

12, flpocrpaElcrBeHHoe, aMrIJII4TyAHoe, [on{pr43arlr4oHHoe, qacrorHoe, BpeMeHHoe kr

Qasoeoe npeo6pasoBaHr4e na3epHbrx rr) rKoB.
13. He:runefiutre .f,BJIeHLIfl BToporo nop.rrAKa, s.rreKTpoMarHtTHatr $opnryluponxa

neluneft uof o 83 arzvron eitctenfl.
14. Hennneft'nas [on{pll3yeMocrb Kpr4cranna z nenuneftHbre orrrzqecKrre oQ(fexrrr.
15. fenepaqr.4 s rapMoHrK.
I 6. Ycnoeze (pa-:onoro cr{HxpoHrr3Ma.
17, [IapatvterpllqecKl4e npeo6pasoBaHufl B orrrrrKe, nacrpoftxa qacrorbr B rrapaMerpuqecKr.rx

reHepaTopax,

18. Mo4ynqropbr Ha ocHoBe olrt4rrecKoii He:ruseftHocrr.r,
1 9. HenzHeiutas. orrrr4Ka r4 MoneKynflpHoe pacceflHue cBera.
20. 3epr<a;rtuoe orpDI(eHI4e, Ml4KponepoxoBarocrb rroBepxHocrrr 14 feor\derpnqecKhe

HeoAHOpOAHOCTT.T

21, Mnorocnofturre Hr.r3Kopa3MepHbre KoMrro3rzrlr4rz.

22. KsaHroBbre o rpaH LrqeHr4s.. P asnepnrre s (f $ errrr.
23 . Merolbr rroryr{eHr4q HaHoqac rvr\ pt HaHoMarepnanoB.
24 . KsantoBr Ie roqKr4, KBaHToBas rrpoBonoKa, HaHocJror4,

2 5, llepuoAr{r{ecKr{e KBaHToBo-pa3}{epHE,re rerepocrpyKTypr,r.
26. 3nexrpounrrfi cneKrp AByMepr{brx r4 oAHoMepHbrx cr4creM.
27 . Onru'tecKr.re flepexoAbr B KBaHToBo-pa3MepHbrx crpyKrypax.
28. 3nerrpoo[Tl4rrecxl4e MeroAbr yrrpaBreHrlr orrrlrqecKrrM r{3nrleHrreM.
29. AxyctooltrnrlecKr4e MeroAbI yrrpaBneHz-fi orrrl4rlecKlrM I,BnyrreHIreM.
30. MarnvroorrnqecKlle MeroAbr ynpaBIreHr4r orrrl,rqcoKr4M r,r3nrreHr,reM.
Bonpocr,r peitruHr-Kourporq J\b2
1. IluxerqnoHHble I{crorrHIrKI4 cBera Ha ocHoBe roMo- 14 rerepolepexoAoB.
2. I4:lyvare.nu c upeo6pa3oBareJleM cneKTpanbHofo cocraB a vrlyqelvrs..
3. tr4H(fparcpacHble r4snyrrarerrz.
4. Jla:epu Ha Kpr4cranraxLr creKrax.
5. OcnosHrre cnoco6u nonyqeHuq na-:epnoft KepaMuKr4.
6, Onrz.recKrae pe3oHaroprr, 4o6porHocrb.
7. Mo4u na3epHofo pe3oHaropa.
8. Jlasepu c ceneKul,Iefi uo4, rlepecrpar{BaeMbre r4 qacrorHo-MoAynr4poBaHHbre rra3epr,r.
9. ZnNexrluoHHbre na3epbr HarereponepexoAax.
1 0. @orope3rrcropbr, $oro4uo4sr, tf oro'rpau3r4cropbr, $oroyuuoN vrrerz.
1 1 . cnerrp€urbHbre, oHeprerr4qecKrz e, qacrorHbre xapaxTepr4crrrKr4.
12. lI3C nanefiru 14 Marpr{rlbi, MrrKpoKa}raJrbHbre rrJracrrrHbr.
13. OcHosHbIe rtoH.f,TLrtr reopw BoJrHoBonos, floruoe BHyrpeHHee orpaxeHue. llorepu n

y cLI neHLIe OITI4TIeCKI4X CI,IIH aJTOB.

I 4. O6revrHbre r4 nnaHapHbre orrr?rlrecKue BoJrHoBo.trbr.



15. PacnpeAeJreHr4e MorrlHocrrr, coorHorleHnfl. Alrfl. ryrreBoro r{ BoJIHoBoro npn6.nuNeuufi.
1 6, Henuseitno-onruqecKr4e s(f @exmr n 6perroncKr4x BoJrHoBo.4ax.
I 7. Mexaiuz3Mbr Bo3Hr4KHoBeHr4fl norepr B orrrzggcKr4x IloJrHoBoAax.
1 8. SnenaeHTbr reopur4 orrrr4qecKr.D( HaHOaHTeHH.

1 9, CoearzHelrr4e H cparrlr4BaHlre orrrr.rqecKr{x BonoKoH,
20. OnrnqecKr.re MynbrlrnneKcopbr r4 letvrynbrr4nneKcopbr.
Bonpocu peiirlrHr-KoHrporq J\b3
l. ooronulre Kpr4crannbr r.r MeraMarephaJrbr, flou.srze 3anpenreHHoft soHrr.
2. PacnpocrpaHeHrze cBera n SoronHrrK Mareprzanax c 3anpeueunofi soHoft.
3. Mo4enupoBaHr{e orrrr4qecKr.rx e$sercron n (foronubrx Kpr,rcrannax.
4. Cuoco6u ronfreHrzr peanbHbrx SoroHulx Kpr.rcraJrJroB.

5. Orpzqareltnue lIoKa3arenb npeJroMneHr.rr. Mer:auarepuarbr 14 runep6olluecKlre
MaTepr4anbr.

6. MeranonepxHocrr4. Anoua-lnnoe [penoMJreHr4e 14 orpa]KeHr4e.
7. Kolloz4uuepacrBopr,r,
8. Ocnosr,r JIoKanbHo ycurennofi olrr,rqecxofi trrurpocrorr:akr LrcrreKTpocKorruLr,
9. @oprrazpoeauze u:o6paNenzft u oro6paNeuue un(fopMarl[u c noMorr(bro rolorpewnruofi

orrrrlKrr r,r ronorpaS[qecKr4x crzcreM.
10. O6:senrHarf, fonofpa$utu (forouyncr:BzTeJrbHbre Marepr4anbr AJrtr ronorrpaSut;t
1 l. fonorpaMMHbre rz 4z$par<qnoHHr,re orrrr4rrecKr{e 3JreMeHTbr
12, fonorpa(tuuecxa-a unrep$e:poMerpr{r, rororpaQuqecKaq rraMqrb, orrr?rKo-

ronorpa@uqecKar odpa6ou<a uH$opuaquu
13, Cnoco6rr 4uaruocrr4Krr HaHo- 14 Mr4Kpoycrpoficrn.
14, YcrpoficrBarr cnoco6rr BBoAa 14 BbrEoIa r.r3nyqeHrrr.
15. OnruqecKI4e pacnpeAenldr€Jll,Flble u KoMyrarluoHHbre ycrpoficrna, HarrpaB-rreHnbre

OTBeTBI,ITenIZ, nepeK JIIOrIaTenI4.

1 6. OurIa-{ecKlre cneKrpanbHue $z mrpri, vurep$epeHrlr4oHHbre [oKpbrrrzrs.
17. YnpaurfleMbre 3epKana rz 4z$parqrzoHHbre perxerKr4.
1 8. Iftaznsu (DpeHela, $or<ycupyrcurle KoMrroHeHTbr r.rHTerpanurofi onrzrcu.
19. OnroruexaHprrrecKr.re Krroqv.
20. Mexanl4qecKlle cKaHlrpyrcqlle MlrKpo3epKaJra, Jn4H3br, MoAyn-rrroprr rn 4ra$parqrroHrrbre

perxeTKr4.

Bonpocrr rc arcgaueny
KsaH'roeo -pa3MepHbre e$ Serrtr,
O cHoeHrre roroxeHr4s reoMerphqecxofi orITI4Kz.
Kraccu.{ecKz e pa3Mepuue eSft errrr.
OcHosHnre roroxeHr4.s soJlHosofi orrrllKrr.
ZctounIrrr.r HeKorepeHTHoro r43Jry reHI,If, .

O cno surre rro Jro)KeHr4.f, xsaHro sofi orrrr,IKrr
TnepAorerbHbre Jra3epbr.

O cHoeHrte II o Jro )r(eHl{.rr Helu tl efi u ofi ouruxz.
@opvuponaHze BoJrHoBoArrbrx crpyKTyp B [po3parrHbrx cpelax.
Tnep2lorerbHr,re [pueMHr4x:r4 r43ilyrreHzr.
O 6r etunue kr rrnaHapHbre o rrrrrqecKr4 e Bo JrHoB oAlil.
Mero4u ynp aBn eHr.rr orrrr.rqecK[M r43nfreHr4eM.
O cuo eHrre KoMn oHeHTbI r4 IlTefpanbHo - orrlzrlecKr4x oxeM.
Oorossrte Kplrcrannbl PacnpocrpaHeHr4e cBera n Qoronurx Marr3pr4 zurzrx.

@ust,r.recKze oco6eHsocrvr pa6oltr rerepocrpyKryp.
Mzt<proonroMexaHI4rrecKr,Ie cxeMbr.
O6retnrrraq ro;rorpa$ur u Soro.ryBcrBr4TeJrbHbre MarepuaJrr,r AJrr ronorpa@zrz.
Cnoco6u [onyrreHrzq la:epuofi ]iaHoKepaMrrKlr.
OcnoBuue roH.r{Tr4s reopr4r{ BoJrlioBoAoB.
Merauarep uanbr u runep6olrlqecKz e Marepr,ranbr.

1.

2,

3.

4.

5,

6.

7.

8.

9.

10.

11.

12.
1aIJ.

14,
15.

16.

17,
18.
10

20,



1' Oco6esnocrld B3allMoAeftcrnulI gnemTpoMafHrzTHbrx BoJrH c lrznpoo6t,eKTaMr4.
2. Ypannenlu 4lx pacuera $ororrHrx Kpr4crannoB.
3. Brr6op MareprranoB orrrrrqecKr4x KoMrroHeHToB na3epHbrx crrcreM,
4' TexHolot'H-{ecKl4fi rlpoqecc Ll3roroBJreHr.rfl aKTI4BHbrx gJr.eMeHToB Jra3epHbx cr.rcreM,
5. MeroAu orleHKlr rapaMerpoB na3eprrbrx ycrpoficrn.
6. Mur<po z HaHona3epbr.
7, Mexarrtaslarr (f opurapo BaHus. srrr4Tar(crraJrbHbx rrJreHoK.

8. Texsoloru.r npo6onoAforoBKpr Marepr{aJroB.
9. 3$Sexr.{ontlepa, cABr.r u yruvpeHr,re tunuit,
10, 3S$errtr (Duso uCasrsxa.
1 l, BonoxoHtfo-orrrr4r{ecKr.re il{pocKonbl.
12. Meroarr rlasonoi KoppeKrlr4t4 BoJrHoBofo SpoHra.
1 3. Oco6eHHocrrz runep6oluqecKr4x Marepr4anoB.
14. Texnonoil{r,r B o6tacru 3arrlr.rrrrbrx ronorpaMM.
15. fonorpa$zuecxax raM-flTb.
I 6. OnrzqecKl4e crrcreMbl IicKyccrBeHHoro r,rHTeJrJIeKTa.

I7. CnepxcKopocrHbre cnoco6rr repeAarlr u o6pa6orr<u unrpoptraqzz.
1 8. Cncreubl Ha ocHoBe HaHopa3MepHr,IX z Sorouuo-Kpr.rcraJrnkrrrecKr4x c:rpyKTyp.
19. Czcrerr,rbl ofITI4rIecKI4x 14 KBaHToBbrx Br,IqncrleHl4fi z onru.recKl,Ie KoMllbrorepbr.
20. Vlurerpau,ux MexaHzqecKux, orrr4qecKr4x lr gJreKTpoHHbrx KoMrroHeHToB Ha

MrrKpoypoBHe.
(DouA olleHorrHbrx cpeAcrB rn{ [poBe re:nlrfl. ar-recrarJprv ypoBH{ csoprurr.rponanHocrt4

KoMlereHqLrfi o6ylaroql4xct rro AI4cII[[lvrHe o$opMJrsercr orAeJrbHbrM Aor{yMeHToM.

7, YIIEBHO-METOAI4IIECKOE I{ IIHOOPMAUIIOHHOE OEE]CTETIEHTIE

NI{CU14TIJII{HbI
7.1. Kunroo6ecueqeHHocrb

HauMeHosaHr4e Jll.rreparypBr: aBTop, HailBaHrre, Br4r roraHvrl',
IZ3AaTeJILCTBO

loa
r43AaH

ug,

KHI4| OOBECIIEIIEHHOCTb

Korzqecrso
3K3eMnnrpoB t43AaHr,rfr B

6r.i6ruorexe BnfV s
coorBercrBr4r,r c <Df OC

BO

Haluque e elercrpouuofi
6z6nuo'rerce BnfV

2 3 4

OcHosHaq nvreparypa

I . B ee.qeHre n rf errrrouaHo(f oroHr4r(y. @yH4aueHralrurre
ocHoBLr 14 Jra3epHbre MeToIBr yrrpaBJrreMofo noJryrreHua x
JI],IAIHOCT14KI4

HaHocrpyrrypr.rpoBaHHbx MarepuanoB [3lenrpouHrrii
pecypc]: yue6uoe noco6rae/ C.M, Apar<en.aH [r4 Ap.].--
3aerrpou. Ter(croBLre .[aHHr,re,- M. : Jloroc

2015 http ://www. iprbookshop.
ru/40504.htm1

2. Benoe H.n. @ush.{ecKfie ocHoBbl rrnaH.rosofi 3nerTpoHl.tKl4

[3nercrponutrft pecypc] / Eenos H.ll., lllepcro6rarosa A.C.,
.flclroa A.A. 3nenrpou. reKcroBbre AaHHbre. - ClI6.:
Ytrznepcurer I4TMO, 2014. - 65 c.

2014 http ://www. iplbookshop,
ru/65346.htnrl

3 . Talll,rlrrKos a-Eyurerzu Ll.V. @usuKa. Hacrt 2. Onrura.
KsaHTosar ifrasar<a. Crpoenne u rpusu.recrue csoftcrna
BeutecrBa [3neropoHntrii pecypc] : yve6uur< / Tarirnrrrcosa-
Eyul<enuu I,l,I,l. - 3nerrpoH.TeKcroBr,le AaHHLre. - Muscn:
Bsrcuar uxola.

2014 htl.p ://wwra,. iprbookshop.
ru/.r))oJ.

nono,rHarerr s nHTepaTypa
L Kpror<oe [1,[-, @elaroceKyHAHbre hMlyJ]bcbr. Bae4eHue a

uonyo o6aacrs,ra:epuorZ Qusuxul Kproron lll.- M.:
@I,I3MATJII4T

2008

http :i/www. studentlib rar
y. r'u/book/I SBN97 8 5922

l09413.html

2. Peyroe, A. T. @nsuKa na3epoB. Hacrr 2. OurosH Teopr4t4
JIa3epoB : yue6Hoe noco6ae / A. T. Peyron. 

- 
Mocnea :

Poccnicrufi yHrrBepczrer apyN6u HaporoB, 2011. -- 96 c. --
ISBN 978-5-209-03654-ti

2011

http ://www. iprboc,kshop.
ru/1 l534,htmt

3. Ear<narioe, E. B. Ocsosu nasepuofi (pzsuru : yve6Hlut / E.
B. EaxnaHos. 

- Honocu6upcr< : Horocn6upcrui
rocy.qapcrBeHH bt ii rexHu.recr zir y unsepcvrrer, 20 1 l, .- I 3 1 c.

- ISBN 9'/ 8-5-7 7 82-1606-8

2011

http ://www. iprbookshop.
rul45127.htntl



7 .2, fl.epuoArlrrecKue rr3AaHufl

I. Xypuan <Knanronas oneKrpoHr4rcu. ISSN:1063-7818,
http : //www. mathne1.. rulqe/archive.

2, Xypuan <<OoroHrzKa>, ISSN: 1993-7296. ApxHn
http ://www.photonics. su.

HoMepoB. Pextplr,r Aocryrra:

3. Xypuan <lllpurnalnar $oronur<u, ISSN:2411-4375. Apxun HoMepo]1. Pexznr Aocryna:
http : I I applie d. pho to ni c s. p stu. rularchi ve s,

4, Xypnan <Hanocucrentu: Szsnra, xzrMtrs., MareMarr4Ka). ISSN: 2305-797L Apxun
HoM epoB. P eNnrr,r Ao cryn a : http : I I nanojournal. ifmo. ru/articles.

8. MATEPI4AJIbHO - TEXHNIIE CX:OE OEE CTETIETII,IE AI4CIIUIJII,IHbI
Etx peanurca\uu Aatlroft AllcqlrrrJrraHbr r.rMerorc.fl c[erluanbHbre rroMerr]:eHr4{ rnfl

npoBeAeHlz-f, sauxlufr. reKquoHHozo munq, saunmuil npaKmuqecrcozo/na6opamopHoeo muna,
zpynno?blx u uudueudyatuuutx rcoucynuma4uil, meKyu4ezo RoHmponfl u npoMntcymoquoil
ammecmaqu'u, a maK)rce noMeLLleHun dnn caMocmoflmenuuotj.

Apxun HoMepoB. PeNun Aocryna:

JlelcqrzonHrre ayp;xroprr4 ocuarqdnntre .4ocxofi
npoBeAeHr4s. gausluit c nprzMeHeHlieM KoMnblorepHbrx
ponzKoB (420-3, 3 1 56-3).

Ay4Itropzu 4na npoBeAeHlrt [paKTztrecKax u ta6oparopHbrx 3alflruit, ocnarq€uurre
coBpeMeHHbIMIr rlepcoHanbHblMr,r r(oMrlbroropaMl,I, o6te4uuenHbrMlz B JloKiurbHyrc
BbIqpIcJII,ITenbHyIo cerb kr yKoMrIneKTOBaHH.bIMI4 neo6xo4rarur,Il,r crIcreMHbIM v trpr4rnaAHbrM
nporpaMMHrru o6ecnerreHueM (1226-3) rz HayqHbre la6oparopwu (107a-3, 107-3, 419-3), rae
pa3MerIIeHbI coBpeL4eHHbIe JIa3epHbIe KoMnner(cbr: Mr{Jrr4ceKyHAHaA Lr (fervrr.oceryHAHar na3epH6re
ycraHoBKlr, a raKxe rrepeHocHofi la6opalopnrrft [par(Tr4KyM rro na3epHoft rexuulce.

vt [epeHocHbrM npoeKTopoM I.nfl
flpe3euTarluir u AeMoHcrpaUaoHr{brx
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