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1 . n[E JII{ O CB OEHItfl I.VtCtII.,t IIJII,IHbn
I]elarvrz ocBoeHrlf, Al4crlr4rrrrr4Hrr <Ocuosbr xsaHrosofi oneKTpoHrrxr4) flBJrflrorcfl:
1) florryueuue [peAcraBneHlr{ o6 ocHoBHbrx aKTyanbHbrx HanpaBneHmt

orlTuqecKofi rz ra:epnoft rexuurcu.
2) @opvrapoBaHr4e 3H?Hrdft o6 ocHosax pa6oru rcaHroBbrx ycr4Jrr4Tenetfi. u ret

xalpaKTepl{cTl4Kax na3epHofo I43IyrIeHr4.s, o 3aKoHax paclpocTpaHeHr,rs SJreKTpl

u3[yrreHuf B BerrlecTBe.

3) llpzo6pereuze ilpaKrr,rqecKl4x HaBbrKoB HaqaJrbHoro pacqetra napaMerpo.
t'I:[yveuu.n, nrr6opa onrlaMaJrrr{brx cxeM KBaHToBbrx ycr{Jrr{Teneft ltla peruerHlr{ n(
3a4aq, nocrpoeHr4r r,r (pynrqraolLnpoBaHr.r.f, orrrl4qecKr,rx KBaHToBux ycznrarereft.

2. MECTO AI{CUUIJII,IHbI B CTpyKTyBE OIIOnt
finulun,nuna <Ocnosbl K]raHToBofi elexrpoHr.rKr4> orHocr.rrc.f, r o6ssarelr;HbrM r

6rlorca B1 lzcqnnJrrrHbr (r'ao4ylu) yue6uoro rrJraHa.

3. f I JIA H I4 PY E MbI E P E3 YJIb TA T bI O E YII E HMfl , f IO AVIfl\VTTTJIVIT
fhauzpyeubre pe3ynbrar:rr o6yueHr4q no lucuunnr.rHe, coorudceHHbre c flni

pegynbraraMr4 ocBoeHr4s OnOIlt (noruuereur\uflv'u tr LtHilvtKa"topaMr4 AocrrrxeHzl{ KoMn(

pa3BvrrLrfl

)aTopou, o
atHI{T'lFtofo

IIa:iepHoro
]ABJICH]IbIX

TIJII,IHAM

E
rllpyeME'IMI4

:enqnfi)

tDopru upyeru sr<:

KOMNETEHU14H

(rco4, co4eplrcauue
xoHrngreHqnu)

fhaunpyeurre pe3yn6'rar6r obyvenul no A[rcqr4nJrfiHe, B coorBercrBHfl c
I4HAI'I(ATOPOM AOCTIDKEHPUI KOMI]ETCHI]UN

Flauueur raHae ou,eHoqHol.o

)pea9TBa

LIn4rnamp gocrrrr(eHHr KoMnereHrlr{rr
(xoa. coaeDNaHue prx.uqrarooa)

Pesyrsrarlr o6yueHul rro Aacqr4nruHe

OnK-1. Cnoco6ee
rrpr,lMeHrTb

ecTpcTBeHHoHayqHr)le r.{

o6u1eu urxeH epu lre
3HaHflr, MeTo.qbl

MaT9MaTHqeCKOfO

aHa.Il.v3a h

MOIeJll4poBaHur B

nHxceHepuofi

netTeJrbHocTI4, cng:aguofr
c npoeKTupoBaHueM,

KoHorpyr4poBaHileM H

TEXHOJIOfH'MI,I

npor43BoAcrBa na3epHofi
TCXHUKI,I

OIIK-1.1. 3Haer ocuosHsle 3aKoH6r

ecTecTBeHHbrx HayK, MeToa6r

MaTeM aTytqecl(oro aH alll43a I,I

MOAenr4poBaHI4Jr, OCHOBHbTe 3aKOHbr

u MeroAbl o6rqenun<euepuux

Ir,rcuHnn14H, ocHoBHbre npuHuunbr
pa:tpa6orru h npox3BoAcrBa
3reMeHToB u ycrpoficrn ra:epuofr
TexHuKr4, ocFroBHyro HoMeHr(naTypy

nasepHofi TexHaK14, oco6essoc'ru ee

r(o H cTpv l( ur4h. Tex Hojr o f l,l l,r

npoz:eoacrBa. a raKxe ycJroBila h

MeTOAbr rrx )KcnlyaTauHu.

3uaer:
I OCHOBHbIe 3ar(OHbt

ecTecTBeHHblx HayK;
o ocHoBHblenpuHI_II4n6I

pa:pa6orr<ra fi npor43BoAcrBa
gJleMeHroB 14 ycrpofr crq
na3epHofr TexHr4r(r4, aa39pHBrx

TexHoJrof aqecKlrx ycTaHoBoK, a

TaK)I(e orlTr4qecKI4x MaT9plranoB

'I 
SJIEMEHTOB;

o ocHoBHyloHoMeHr(naryPy
lzuepHofi TexHHKr4,

oco6ennocrn ee KoHcrpyxqar.r,
TexHoJrof r4rz npor43BoAcTBa, a

TaKXe ycrjoBl4q u MeroAr,l r4x

3KCnJryaTarlLrn.

Yueer:
. TPI,IMEH'Tb

ecTecTBeHHoHay!rHble 14

r4H)KeHepHEre 3HAH'ig AII9.

npoeKTapoBaHr,ls,

KOHCTpylrpoBaHur 14

npor.i3BoAcTBa Ia3ep HoE

TEXH14KI4.

Bra,qeer':
O METOAAMI4 PACqETOB 14

npoeKTr,lpoBaHar na3epHbrx
ycTaHoBol(, r(oMfl reKcoB,
c[cTeM a na3epHb]x
rexuororuf.

Orq€rrr
na6opa'r

KoHrpor
na6opar

KoH'rpor
peftruur
npoMe)K

ATTCCTAI

IO

punv pa6orav.

,Hble Bonpocl,l r(

puurlr paOorau,

)rJbre Bonpocbl l(

Korj',r-poJrK) H

r-o.{froil
4V1.

flK,4. Cnoco6eu
npoBoIr4Tb HayqHo.

HCCIe.rloBaTenbcKLre r4

onblTHo-

KOrrcTpyKTopcKr4e

pa:pa6orrra no
oTA9nbHbrM pa3AenaM

reMrr e o6racru

TBA

X

TexHonorafr; i\4eroALr npoBe.qeHr4s

3KcnepHMeHTon ra ua6lrcgenzfi ,

o6o6u{euuq rz o6pa6o'rrcra

uudlopvauuH.

3Haer:
o TeopeTuqecKl4eocHoBbl

Jra3epHbrx 14 KBaHToBbrx

rexuororufi, MeroAbr

npoBeAeHr,rr 3KcnepHMeHToB r,r

ga6lro.{enui, o6o6uleutls u

o6pa6orr<u nu(f opltaqr,rH,

ocHoB br r(oHcTDvfi ooBaHut

OTqeTsl
na6opar

KonTpo.
na6opar

KoHrpor
oeirnsr

to

pnunl paOoravr

,llbtc tJonpocbt r(

pusrru pa(iorarvt.

,Hb1O BOnpOCbr l(

KOHl'DOIrc T,1



Jra39pHbrx 14 KBaHTOBT,TX

rexFonorh r
TIK-4.2. Yu eer gaxorurr
aHanr,lrr4qecKpre perxeHr4fl 3aAaq

KBaHToBofr Teopur4, flpuMeHqrb
HOpMaTr4BHyrO A0KyMeHTaUaro,
cBq3aHHyro c ilpoBeAeHr4oM HayqHo-
r4ccJreAoBareJr bcr(I4x I{ onbrTHo-

KOHCrpyKrOp0Kr4x pa60r,
oif opnrurm p03yn6rarbr HayqHo-

uccneaoBaTe.rtbcl(l,tx u onbtTHo-

KoHcrpyKroporlzx pa6or,
nphMeHtTb M 9Toabt npoBeAeHat
3KCflepUMeHTOB.

IIK-4. 3. Blaree'r MeroAaMr4

opf aHr,I3auHr,r 14 rrpoBeAeHlrt
usuepeHnfi fi lrccreaoaaur4fi s
o6lac'rn Jra3epHblx rr KBaHToB6lx

rexHolorl.rfi , nKJroqaJr
nJraH upo BaHne, pa:pa6orrcy,
opfaHr{3aquo !r rrpoBeIeHLre

hccne.qoBaH hii, FraBbrKaMr.r

np 14MeHe H I,rq M aTeMaTI4qeCKO FO

annapaTa Anr perxeHr4rr Tr,rrroBLIX

3araq rGaHToBofi vexauuxu,
cocraBJreHr4r or.{6roB (pas,4enos

or.rdron) no reMe rrlrl4 oo
pe3ynLraraM rpoBeAeHHhrx

3KCIIED},IMCHl'OB.

Jla3epH6tx cficTeM, a Tal(xe )Ke

npuMeHeH14e KBaHToBLTx

rexuolorzfi.
Vveer:
. HAXOAI4TEAHANI4TI.{qCCKI4C

perueHur gaAaq Ksanrodofi
Te0p1414;

. NPAKTI4'{ECKLIIIPI,IMCHqT6

TeopeTilqecKue 3HaHur npr4

peueHy H (rrezuecrzx :a4au ;

. o(fopMnflTbpe3ynbrarbl
HayqHo-14ccJreAoBaTen6pKI4x r4

orrbrTHo-KoHcTpyKTopcr(r4x
pa6or.

BnaAeer:
o MeroAaMu opfaHr,r3auu4 14

npoBeIeH14fl r43MepeHHI I.I

r.rccreaosaHr4fi e o6aactrz
na3epHbrx l, r(BaHToBEIX

TexHoroft4fr.

npoM0)r(

aTTecTat

ro'IHofi
[n,

4. OEbEM I{ CTPyKTyPA AI4CqI4ilJII,IHbI
Tpy4oerraxocrb Ar,rcunnJrr4rJbr cocraBJrrer 5 saqerHux eALIHLIU, 180 qacos.

Telraruqecnr{fi rrJraH

donua o6vqeHus - oqHaq
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opr\.1rrt reKyrllefo
t(o HTpoJl'
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l)oMexyTo,r Hor.l
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s
'FF5
do
E

o
:d

xlJ
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@H;

I Wcr opua KBaHroBofi 3JleKrpor I,IKI4 4 la 4 .A pe

Ns

II{HI:KOHTpOJIE

2 OcHoeul Qrz:rzxn na3epoB 4 3-9 t4 B 8 8 1A pe

l"l!
IllHflKoHTpOnb

J Ksaurosrre yavnvreru - JIa3 rbl 4 l0-18 18 10 l0 r0 24 pe

J"lb

TI{H|.KOHTpOJIb

Bcero sa 4 cevecrp: 36 l8 18 l8 72 3K: naeu (36 .r)

Haruque B ar4crlunJrr4He KII/KP
tr4roro no ArlcrrlrrrJrr4He 36 18 18 72 3K tlten (36 u)

Terr,ra [. Izlcropur rnaH
Co4epxraruae reMbl: I4(

Pa:Ae,r 2. Ocuosrr dr

toI4 3JIeKTpOHT{KI,I.

pr4fl co3,4aHus na3epoB. Ma:epu, Jlaseprr,
Krr Jra3epoB.

Coafppxarure JreKI1uoHH[,rx 3 Hqrvfi rIo ArIcqulJ]ruHe
PasAeil 1.llcropun rcnafrlorofi 3JreKTpoHuKIr.

BETA KBAHTOBOft CLICTEMOfi .

ofi reopuu rr3nyrreHr.rr. CnoHranuoe It3nfr
cocrorHrrr4. BeporrHocrb crroHTaHHOrO

ue cBera. KosoSuUzenroI 3finurrefiHa
crb ypoBHeft.

Tetvta 2. [lzprzHa r.r $opv a cnenrpanbH oi4. rLrH:r.n r43nr..renrrn,

uq. BpeMfl

uppexoAa,
O6reNrua.s



Kpbrrtbq. CrorKuoeureJrbuoe ymr4peHHe,

HeOAHOpOAHOe ymr4peHUe. lOurepOBCKOe

Co4eplxaHne reMbr: EcrecrseHHoe Cnerrpalrnas. \!rHutr., rroJryru Ha, tlApo,
KoHryp. @opu-rpaxrop. O 14

fayccon KoHryp. Cpannenue IIOBA I,I

f ayccoBa rrpo cpr4ner4.

Terr,ra 3. Koe$$uqueHr ycr,rneHlrfl aKrHBHoft cpe4n.
Co4epxcaHze reMbr: Beporruocrr BbrHy)r(AeHnoro nepexoAa c

crxeKTpaJrbHoit" twrsuu. Ceqenrze Bbrr{y}K,4eHHoro r43JlyqeHr.r-fl. Koe$$umlenr
cpgAbr.

Terr,ra 4. HenacuuleHnufi r<os$ rf uqueHT ycr4neHr4r.

Co4epxaHne reMbr: Hesacrnrlenurrft xos$rfuqueHr ycr4neuur, Kos(p(fuqrleur
y.leronr r4HAyrlupoBaHHbrx nepexoAoB. lhornocrr (porouon Hae6rrrleHr{[.

HacbuUeHr{s. I,lsr\,reueune HaceJreHHocrr4 BspxHero ypoBH.rr npr4 BKnroqeuizu u nrml
BHOCTb

I{I,I HAKAIIKII.

yrrrr4peHr{e.

JIopeHrIoe
yuHpeHr4e.

yqeT0M yurr4peHr4t

axrusHoftycr4neH

Z3ueuenne [,rHTeHcr.rBHocrr{ BAonb axrunuoft cpeAbr 6es yrrera Hepe3oHaHcH rroTepb.
HQpesoHancHrile [orepr4 B aKTr.r]Bnoft cpe4e.

Pa:4e;r 3. KeaHroBbre ycr{JrrrreJrr.r - JIarepu.
Telra 1. Knauronue ycunr.rrenr{.
Co4eprxauue reMbr: Vcrpoficrno na3epa. floporonsrft rcoetf(fraqueHr

I4ilreucrasHoc'rb BbrxoAHoro u3nyqeHr,rr na3epoB B 3aBr4crrMocrr,I or npo3paqHoc'rl4
3 epKana. OnruuamHaq [po3parrHocrb BbrxoAHof o 3epKaJra.

T erra 2. Pesonaropbr Jra3epoB.

Co4epNaHze reMbr: Tunu pe3oHaropoB. [zarpanrlaa ycrofivr,{Bocrr{. Kaycr
ralcruxz.,{ocrozncrBa 14 HerocrarKn ycroft.runrrx r4 Heycrofi qr.rerrx pe3oHaropoB.

Tervra 3. TpexyponHenufi u qerbrpexypoeuesrrfi Jra3ep.

Co4epNanze reMbr: rlerrrpexyposHesrrfi na3ep. Cncrelra cKopoorHbD(
TpexyponHeBbrfi ra3ep. Cncreva cKopocrHbrx ypanHenufi .

Teir,ra 4. MoAosrIfi cocraB r43nfreHus.
Co4epxranne reMbr: Mo,4oeuft cocraB H3ryrreHIar, llpo4onrHbre MoAbI.

lloAasrenrae flonepeqHbrx MoA Bbrcrlefo nops,4Ka. Mouoxpouarr4rrHqcrb na:repHoro
Verosue oAHOMoAoBofo pexvMa reHepaq[u. Tpexsepxamnrrft pe3oHarqp.

Tenra 5 . 3 uepreruuecKlre x apaKTepr4 crr4Kr.r Jra3 epa.

CogepxraHue reMbr: 3uepreruuecKr4e xapaKTeprlcrr{Kr.r na3epa, Molquoerr, KIIA.

u3rYqeHr4.fl.

Tenra 6, flpocrpancrBeHHbre xapaKrepr4cruKvr na3 pHbrx [yrrKoB.
Co4epxtauue reMbr: flpdcrpaucrBeHHbre xapaKTeprrcrr.rrrr na3epHbrx nfIKoB.

I4HTEHCT4 BHOCTI4 I]O CCIICHI,Irc IIYIIKA II PACXOAI4MOCTb [YI{KA.

ryrlKa.

lmana

CnN{eonuKa

p oAep)ff aHrre [paKTrrqecKr{x 3aHflTur,r
PasAer 2."Ocuosrr t[urhnu Jra3epoB.
Tevra 1., florrouleHne a iacnycnauue cBera xsaurosofi cncreuofi.
Co4epNauue npaKTr{rreoKux gausrufi: npaKTlrqecKoe 3aHAT\re

rcoeSSzuueuron 3fi uurefi Ha>.

Tev,a2, Uupuna n QopMa crreKTpanbHoir. rrunuu r.r3nf{eHrrr.
Co4epnanue npaKTurrecrux saustufi:. [paKTr4qecKoe 3aHsrue 2 <OnpeAeneH

crreKTp aJrbH oit lunuu r43nyqeHl4.t ) .

ycl,IneHr4s c

ycvne}jnfl.
Bbrxo.4Horo

Kd, (foprrau

ypanueuuft.

hr9 MoAbI.

peAeneHr4e

peAen(lHpre

yIIII4peHHrr



Teva 3, Koe@cpu{ner{r yor4neHus aKrr4BHoft cpe4tr.
Co4epxcanze [paKTI4 rrecKlzx 3aHtrTuft: nparctuqecKoe saHflTue 3 <Oupe4eJrenrre

y curreHufl. ax rusHofr cpeAbr).
PasAer .3. KeaHroBbre ycr.rJrr{TeJrrr - JIasepu.
T et.r^a 2. Pe::onaropbr na3epoB.

C o4epxatrvl e np aKTI4aIecKrax 3 aFlqr uit : np arcrvtlrecKo e 3 aH flTpre 4 <P acqer
Terraa 4. ]Vlolosrrft cocran r43nfreFrr,rfl.

Co4epNatrue rtpaKTrlrrecrl4x gaufltuit'. [paKTr4r{ecKoe 3aH-f,Tne 5 <OupeAeJreH
copTaBa u3nyqeHr,rq),

Teua 6. llp o crpaucr BeHnrbre xap anTepr4 crr.rKr{ na3epHbx rryrrKoB.

Co4epxtanue npaKTt{vecrfl4x sanstuit: npaKTr,rqecKoe 3aHAT:ze 6 <Fac.{er
napepHofo H3Jryr{eHr4fl ).

Terraa 8. KorepeHruocrb cBeroBbrx BoJrH.

Co4epxrauze npaKTr4rrecre.rx zasstufr.: npaKrr,rqecKoe 3aHrrr4e 7 <On
KOrepeHTHOOTr4, BpeMeHr4 KO|epeHTHOCT.A).

I,III14EHT

)).

MO,40BO|O

XO,III4MOCTI4

ve pa4l4yca

LIHbI BOJIHb]

e yrnonofi

(-lo4epxcanue aa6oparoprrbrx saHsrufi
Pa:ger .2. Ocnoerr ftueurcu Jra3epoB.
Tena 1. florrorqelr.rre v uonycKaHr4e cBera Ksaurosoft cucrenrofi.
Co4epNanne ra6oparopHbrx saus'rufr: :ra6oparop uat pa6ora 1 <Onpe4ereHr.re

r43flyqeHr4q nalepa Ha rrapax MeAr{).
PasAe.lr ,3. KsaHroBbre ycHJrHTeJrlr - Jla:epsr.
Terr.la L KBaurosEre'Fcr4nuTenr{.
Co4eprxanze na6oparolr,Hbrx zttusrlnft; ra6oparopuar pa6ora 2 <llpuir r pa6orrr

rBgpAorenbFroro BoJroKoHHoro na3epa JIC-O2-T), la6oparopuax pa6ora 3

nabepuofi ycrilHoBKa ro.requofi cBapKr{ CLW-5OCrM>, la6oparopHar pa6ora
KoMrrneKca na":e puofi MaprorponKu LD esi gnerF 1 >.

Terraa 5 . 3uepreruuecKr4e xapaKTepr4crr4 Krz na3 epa.

dlpta pa6oru
4 dJpu qun paOorrr

Co4epx<auue ra6oparopnrbrx zartrnuit: na6oparopuan pa6o'ra 5 <Jla":epnrdi n HHbII4

MllKpocKon CVI.-10 Ar.fl Ha6rrctAeHtrs. o6racru nos4eficrnur na3epHofo lr3nyqeHr4fl Ha oBepxHocTb
Marepl{aJlon (1 .racm nos4eficrnue Ha noBepxHocrb HelpepbrBHrrn ra-:epnbrM u3[yrreH )>.

Terra a 6. flpo crp aucr B eHH rbre xapaKTepncrrrKr.r Jr a3epHbrx rrfrKoB,
Co4ep:xtauue ra6oparopr{brx zansrufr:. na6oparopuax pa6ota

pacxoAr4MocTr4 I43nyqeHprfl, na3el)a Ha napax MeAr4)).

Teua 7. @oxycraponxa na:ropHofo n3ryr{eHr4r.

6 <On

Co4eprxanne ra6oparopmbrx sanflrnfr.: ra6oparopuar pa6ora 7 4<Ila-zepuuii n HHbII4

Ml4KpocKorr C'VL-10 4ra na6rucrilennr o6racrrz nos4eficrnur na3epHoro t43iryr{er{vs Ha oBepxHocTb

)>,

<OqeHra
pax MeJIr4).

5. OIIEI{IOTIHbIE CPEACTB A T.TTfl, TEKYIIIEIO KOHTPOJI-fl YCIIEBAE VL,

rIP O MElr{vT O qHOI4 AT TE CTA III4rr rIO I4T OrAM O CB O EIJVTA AIICUI4
I4 YTIE E H O -MET OAI4IIE C K OB OE E CIIEqEHIIE CAM O C T O.fl TEJII,HO fr

I4HbI

CTYNEHTOB

5.1. Tercyqufi nonrpoJrr, ycrreBaeMocru
flpuueprrufi nepeuenb BorrpocoB rc pefirraHr-rconrponro Nbl

1) Cnonrannoe r43n'yrreHr4e.

2) Bpeux )Kvt3nkr rra(orr4ubr n nos6yN4eHHoM cocrosHr4n.

Ma-repr{aJron (12 uacu: eosAeficrsr{e Ha noBspxHocrb rdMynbcHbrM Jra3epHbrM n3JryqeHH

Teua 8. Korepenrnocrb g.BeroBbrx BoJrH.

Co4epxraHue ra6opuitop""t* zansruir: na6oparopuar pa6ora 8Co4epxraHue ra6opa[opurx zansrufr: na6oparopuar pa5ola 8

MoHoxpoMaluqHocrrl, cneKTprybHofi rprcocru r4 KorepeHTHocrr.r u3nyqeHus na3epa Ha. n

AEOTbI



3)
4)
5)

6)

7)

8)

e)

10)

1l)

1)

2)
3)
4)
5)

6)

[oTepb.
8)

e)
10)
11)

t2)
13)

BbIXOAHOfO 3epKaJra.

r4)

1)

z)
3)

4)
s)
6)

7)

8)

Bepomuocrb crroHTaHHoro nepexoAa.
Z.n4yqupoBaHHo e v 3nyrreHr4e.

fJouoqeHr4e cBeTa. Koe$fnuueHru 3ftHlrreftua.
Zunepcna.a HaceJreHHocrr, yponueft .

CnerrpanrHas. nprtrvs., no.[yurrpr,rHa, .f,Apo, Kpbrnbr.
CrorxuonureJrbr{e e yrrprpeHr{e. Ilopeuqoe Kouryp. O opr,l+S anrop.
Oruropoluoe H r{eoAHopoAHoe yilupeHlre.

,{onleponcKoe yrrll4peuze. f ayccoB KoHTyp.
Bepoxruocrb Bbrr{yxAeHFrofo trepexoAa,

flpuuepuuft uepeueub BorrpocoB n pefirunr-rconrpo.rlrc Nb2
Ceqeuue BbrHyxllgHHoro r.r3n)q enLrs.

KoeS $uqueHr ycl4neHr4r aKrr4 BHoft cpe4u.
Heuacuulennuft rcos$SzureHr ycr{neHrz{.
KosrpSvtqueHr yor.rneHvr c yrreroM r4HAyrllrpoBaHHbrx [epexoAoB.
fllorHocrr $orouon HacbruleHr{fl .

ZnrertcznHocrb llacbrrrl eLrvfl..

Izlguenenue r,rHTeHcr4Bgocrr.r BAoJrt alcrusHofi cpe4rr 6es yrrera r{epe3oHaHcHbrx

HepesonaHcHbre [orepr4 B aKTr{BHofi cpe4e.
Ycrpoftcrno na3epa. Axrznuas cpeAa.
Ycrpofi creo na3epa. Cucreua HaKarrKr4.

Ycrpoficrao na3epa. Pe:ouarop.
floporonsrfi xoeQSuqueHr ycaneHr4fl ,

IzlnreHczeHocrb BbrxolHoro I43nyqeHur na3epoB B 3aBtrcr4MocTu oT npo3paqHocTH

ro pelKuMa

Onruruamn af, np o3p arrHo crb BbrxoAHoro 3 epKaJra.

llpuueprrrfi nepevenb BorrpocoB lc pefiruHr-rcoqrpo"rrrc J\b3
Tunu pe3oHaropoB.
Ycroftqzsrre 14 Heycrofiqusrre pe3oHaropbr,

[zarpavnra ycro ft vunocrn.
Kaycrzxa, S oprvrr,r Kaycrr4Krr.

!o crouucrBa r,r He,qo crarrfl4 ycro fi uzntx r4 Heycrofi .runtrX pe3 oHaropoB.
MoAoerrft co crair u3ryrreHu.f, . llpo4omubre MoAbr.

Mo.4onrrfi co cralri u3nyLreHr4r, llonepeunbre M oAbr.

Monoxpoiraarr{rrHocrb na3epHofo k:ny-uentrs. Vcroszg oAHoMoAo
feHeparlr414,

e)

l0)
11)

t2)

13)

14)
ls)
16)

r7)
18)
lq)

MouIHocrr.
3 u eprerauecxrap xap aKrepr4crrrKr4 na3 ep a. KIIA.
llpocrpaucrnenirue xapaKrepncrrzKr.r na3epHbrx ryqKoB.

flpo crp au crB eH Fr bre xapaKTepr{crrzKr.r na3epHbx rryr{KoB, Pacxogzruo crt TIK4.

Oor<ycraponKa na:lepHoro r43nyrreHr4s.

I ty 6una pesxoClu n1nrKa.

Onpe4eneHr4e p?3MepoB nflTHa,
C arr,r o $ o xycrd po Bl(a.

B penaeHuar KorepeHTHocrr. Bpeus KorepeHTHocrr{.,{nzHp KorepeHTH
llpocrpaucrBeHr{air KorepeHrHocm. Pa4rayc KorepeHrHoctu,

EHI4C

5.2. Ilporuelr(yroqHafl arrecraur,rfl rro r.rroraM ocBoeHr.rfl AtrcqunJrl4Hbr - gK3a



Ilpuuepuufi nepeuenb BorrpocoB
1) OtcHoerr rnanrosofi Teopull I43ryr{eHr4s, CuoHranHoe lr3nyqeuze. BpeMr xer3Hr,r

r{4crr4rlbr n nos6yxt4eHHoM cocTo-fHLIH. Bepotrnocrb crroHTaHHofo nepexora.
2) I4n4yqLrpoBaHHOe I.i3nyrleHl4e. flouorqenae cBera. KoeQ$uqnesur 3finrureftna.

O6:senana-s rrJrorHocrb 3Heprr4r{,

3) Vluuepcuan HaceJreHuocrr yponHefi.
4) EcrecraeuHoe ymvpeHue. Cuexrpanbnafl tlrHvrfl, rroJryrx[pr4Ha, sApo, Kphrnbfl.
5) CrolxnonzreJlblroe ytttupeHl4e. JlopeuqoB KoHryp. Oopu-Sarr:op. ()4nopoAHoe rz

HqoAHOpOAHOe ymupeHr4e.

.{onneponcKoe yrrr4peuze. fayccoB KoHryp.
Cpanueuue ropenrloBa r,r rayccoBa npo$uleft.
Bepoxrnocrb BblrryxAeHHofo lepexoAa.

9) CeqenueBbrHy)ryIeHHoror.r3nyr{eHutr..
10) Itoe$SnqneHrycr.rneHr.rraKrr.rBHoftcpe4u.
l1) Henacuqensufiros$Suqr,reHrycr4JreHrir.
12) Kos$$lltlreHr yor4neHr4fl c yr{eroM r4HAyrlr4poBaHHbrx nepoxo4on.
13) lllourocrs $orouon HacblueHlrs..LIurettcuBHocrb HacbrrrleHr{fl.
14) I4sN4eHeHue HaceJleHHocrt'I BepxHero ypoBHs rrpu BKrror{eHur4 u BbrKmorreHr4r4

HAKAqK14.

15) ZsMeHeHr.re v HTeHcrrBHocrr4 BAonb

6)

7)

8)

rrqrepb,
16) HepesonaucHbre roreprz

axrunHofi cpe4sr 6e: yrrera Hepe3oHaHcHbrx

B aKTr4BHOr4 CpeAe.

n) Ycrpoficrno na3epa.
18) lloporonrrft xoecf$lrqzeHrycr.rJreHr,rr.
19) I4ureHczsHocrb BbIXoAHofo rz3nfreHr4s na3epoB B 3aBlrcr{Mocrr{ or lpo3paqHocru

BbIXoAHoro 3epKana, OnrlzMarr,naq npo3par{Hocrb BbrxoAHof o 3epKana.
20) Tauupe3oHaropon,,{raarpavluaycrofi.rnBocrt4.
2l) Kaycrzxa, $oprr.rr,r KaycrrzKr,r

22) ,{ocronucrBa I,I rleAocrarrs4 ycrofivunrx r.r neycrofiuuBbrx pe3oHaropoB.
23) Molosrrfi cocrall r43Jrf{eHr,rr. llpo4onlnbre MoAbr.
24) MoAosrIfi cocraB u3ryrreHr4s. flonepeunbre MoAbr.
25) floAasreuue lo[eper{Hbrx MoA Bbrclrero ropsAKa.
26)

feHeparlr4rz.

27)
28)
2e)

Mouoxpouarr,rqHocrb na3epHofo r{3nyqeHr4r. Vcroeue oIHoMoI pexr,rMa

3uepreruvecr<up xap aKrepr{ crr4nu na3 ep a. Morqno crt, KllA.
llpocrpaucrseHhHe xapaKrepr{crrrKr4 na3epHbrx rryqKoB. peAeneHHe

I,IHTEHCI,IBHOCT'I4 TIO CEI{EHHIO IID/qKA I,I PACXOII4MOATb IYqKA.
30)
31)

33)
34)
3s)
36)

5.3. CanrocroqrerbHan pa6ora obyvarouqerocn
CaltocrotlrerbHa.s pa6ora cryAeHroB rro Ar4crllznnr4He <OcuoBu xearrronoft

BK,t-rrcqaer n ce6q cneAyrour4e Br4Abr leflTeJrbHocrr,r:

gneKTpoHr4Kr4))

llpo crp aucrB eHlrafl Korep eHTHo crt. P a4zyc KorepeHTHo crlr,l.

3reueHrapurre hpoqeccbr B ra3opa3pflAnofi nlagve.

1) Aynaropna.a caMocro.srerbHafl. pa6ora cryAeHra rro Ancrlrznnr4He)
l a6 o p aro p H brx r4 rtp aKTr.rqe c Kprx 3 a*flTutrx npv p exre H r.rr4 3 a1a'r..

fleTcfl, Ha



2) BueaynvropHa.fl caMocro.f,TeirbHafl pa6ora BbrrroJrHsercfl cryAeHroM rrpr4 yrly6leuuona
r4qf{eHr4t4 AncurannrrHbr rro reMe npofi4euuoft rerqurz, nplt no,qroroeKe x ra6oparopHFrM pa6oran,
OCnoeHofi Soplaoft caMocrorlemnofi pa6oru cryAeHTa flBrfle"rcs. [3ytreHr4e KoHc[oKTa nercqufi,
pQxolreH4osaHuoft nr{reparypbr.

CavocrosreJrbHar pa6ora 3aBeprxaer gara'tv Bcex Apyrflx Br4AoB y,.re6uoro npoqecca 14 Moxer
oqyuecrBnflTbcfl. Ha JTeKIII{rx, ceMl4Hapax, rpaKTl4rrecKr{x 3atflTtrflx, na6oparopHbnx 3aHflTr4rx,

KqHcynbrarlr4rrx. Kax Sopnaa opraHr{3auuu yve6Horo flpoqecca caMocro.flTeJrbHa.fl padora cryAeHToB

npe4craurer co6ofi qeneHanpaBneHHyro crlcreMarrzqecKyro AesrenbHocrb rro npro6perenun
z(anufr,, o cyn,ecrBnfl eMyro BH e ayAr.rroprzr{.

KoHrpo.nr BbrrroJrHeHrzr caMocrosreruHofi pa6omr ocyuecrBnfleircr B xoAe BbrrroJrHeHr4fl r,r

saiqumr na6oparopurx pa6ol rro Ar{cqr4rrJrr,rHe, [pr{ BbrnoJrHeHrrr{ [paKTuqecKux BaAaH:ait, ua
3r{3aMeHe.

Bonpocu Ars caMocroqrerbrrofi pa6orr,r cryAeHToB
Brra4 TayHca, flpoxopona, Bacona B KBaHToByro gneKTpoHr{Ky.
tlerr,t nrrHyrtAeHFroe r43JryqeHr4e orraqaercq or crroHTaHnoro?
t{ro raroe rtruprlFra crreKTpaJrbHofi ru:nuu?
tlro ranoe f'ayccoe nyuor?
t{ro raroe ceqeHr,re BbrHy)KAeHuoro nepexoga?
Vcnosze y cvnertrfl. arrrannofi cpeAbr.
tlro raroe KoHueHTpaqur $oronon uacuulenn.r?
tlro raroe orrrl4r{ecKl,rfi pes oHarop?
K.axue Br4Abr HaKaqKr.r axrusnofi cperbr cyruecreyror?
LIro raroe ycroftvunrrfi u Heycrofiqueufi pesouarop?
r{ro raroe MoAa n3nyqesus?
9ro raroe MoHoxpoMarr.rrruocrb uslyueHrax?
Hro ranoe 4o6pornocu pesonaropa?

Or -rero 3aBr4crrr KIII ra.:epa?
Kar yueuurr4Tb pacxoAr4Mocm zsryueHux?
9ro raxoe KoreoeHTHocrb rI 3JIVr{ egun?

1)

z)
a\'tl

4)
s)
6)
/)
8)
q')

10)

11)

IL)
13)
r4)
1s)

i6)

A

OoHl orleHor{Hbrx Marepvanon (@OM) uts rrpoBeAeHr4r arrecral
cQopruzponarrHocrr4 xorunerenqufi o6yuarorqnxcr ilo Arrcqnnnr4He o(popmnxerca

AoKyMeHTOM.

6. YITI EBHO -MET OAIIIIE CKOE I,I IIH O OPMAUI,IOHHOE OEE CTIETI

AI4CUI{IJII{H
6. 1. Kuuroo6ecneqenirocrs

v ypoBHfl
oTAenbHbrM

I4E

F{arrNleHo s aHrae rHTeparypr jTop, Ha3BaHue, Bha h3aaHru, l43AaTeIbgTBo
foa

A3TAHV'

KH14I

3JIEKT

)OBI]C]NEqEFI,
IJOCT'b
Lurrr'rre s
cHHOM J(aTaJtOfe

3BC)

OcHosHas Jrnreparypa

L flofi:uep Il,ll. OrasnqecKrre ocHoBbr na:epnofi rexHuKr4: yue6uoe noco6ze / E.H.
f,flofiruep. - 2-e vzr,., Aon. - Mgcraa: I,IHOPA-M, 2021 . - 160 c. - (Brrcuree

o6pasoeaHne; Marncrparypa) DOI
l0,l2l3lltextbool<_592d268c4873p'.2',6480'7642. - ISBN 918-5-16-012817-1.
Tercr: :rexrpoHuuft.

2021 httpi
mlca

llznanium.co

alog/product/
214884

l. Krzpr.rruoe f.A. floco6ue ro Qa3nxe na3epoB: yue6Hoe noco6rae / f.A. Kupzrron,
lil.f. 3axapon.-- Capon: PO.fU-BHI4I43@,2020. -236 c. - ISBN 978-5-9515-0453-
l. - Tercr: :.lexroouuuft.

2020 httpr
mlca

llznd,nium.co
alog/producV
I 23085 l

3. BseAeHI,Ie e tpenrrouanorporounxy: Qyu4alreu'ranbHbre ocHoBbr r.r JruBepHble

MeroAbr ynllaBnfleMofo nonyqeHr4t 14 AaarHocTr4K14 HaHocTpyKTyprlpoBaHHbrx
IVarepuanoB: yuebHoe roco6ue / O.lvl Apar<erau, A.O. Kyrepnr, B.f, flpoxouren [n
Ap.]; roa o6ur. pe4. C.M. Aparenana. - Mocrna: Jloroc, 2020. -144 c, - ISBN 978-
5 -987 04-812-2. - Tercr: slexroosur,rfi .

2020 https
rnJca

llzna,nium.co
alog/producV
t2tt606



4. MzrrcKoe C,lI. Jlaseprr B Mr4rpo- r{ HaHo3JreKrpoHlrKe : yue6, loco6ne / C.fI.
Malroxon, A.B. Caenxo, IO.B.Knyunuxona, A.B. llanrafi; IOxrnlrfi deAepalrstrfi
yHr.{Bepcr.rrer. - Pocroe-na-Aory; Taraupor : I4gAarelrcrao IONuoro rbeAepaltnoro

,2018. - l1l c.-ISBN 978-5-9275-3083-0. -Texcr:

hffps:/iznapium.co
m/catalog/product/

103979s

l. Ps6uen L|.vr. @wzuxa Jra3epoB: yue6uoe noco6ne / pr6uen w.r4.. - Honocz6upcrc-
IJonocn6rapcrzfi rocyAapcraeHHbrfi yHr4Bepcrrer,2016. - 80 c. -ISBN 9jg-5-4437-)Bocnorpcf(zrz focyAapcrBeHHbrfr yHr4Bepcvrer,2016. - 80 c. - ISBN 9j8-5-4437_

83-8. - Tercc'r: uermoHHrrfi.

https://www.iprboo
kshop.ru/93484,ht

ml
Beproloru.r M. I4cropnl Jra3epa: HayqHoe rcAaHrle / Eeprolorrn M.. -

-344 c. - ISBN 978-5-ronpyAru,rfi : I4:Aarellcxuf floru <I4nrellerr>, 2015.
I 559- I 83-6. - Texcr: snerroouutrr,'r.

Eenon H.fl. @a:nqecrze ocHoBbr xsaH'rosofi 3JleKrpoHr.rKrr / Eeloe H.fl,,
A.[. - Cll6.: Yuanepcurer I4TMO, 2014. - 65 c. -{Jepcro6uroea A.C., -f,crxoa

: uexrlroHH-uri.

http:/lwww.iprbook
shop.ru/65346.html

Tarurlrxosa-liyurxenuu kI.V. @uzuxa, gacrr 2. Onruxa. KeaHronas $uzuxa.
y.re6uur / Tauurrxona-Eyurxeruvne u (fusrauecrue csoftcrBa BerqscrBa:

.I4. - Muucx: Brrcuras rrrKoJra. - Te:ncr: gne

http://www.iprbook
shop.rul35563.

6.2. flepuoAr{qecKr{e vsaaluvfl
l) Xypnal <KeaHroBafl

htfp ://www.mathnet.ru I qel archiv e.

2) Hayvno-rexHra.recxzfi
htlp ://www.photonics. su.

3) Onrzqecrzft xcypnal. PexrulrAocryna: http://opticjourn.iflno.ru/.

7. MATEPI4AJIbI{O-TEXHIIqECKOE OEECTIEIIEHI4E AMCIINIINI4HbI
!n.a pealu3a\urr AaHHoft AI4cIIkInnI4Hbr r,rM rorcr cneqr{aJrbHr,re [OMexIeHufl. [nfl, rrpoBeAeHr4t

3aEflTuir. JlexqzoHHue ayIl4ropl4t4 ocHarrleHrr AocKofi (anx Merra urzr MapKepa), oKpaHoM AJrt
rlpoeKqr4oHHbtx or4 creM, npoeKropoM Lr Hoyr6yKoM.

flpaxru.recKr,re r4 na6oparopHbre pa6orbr npoBo,4flrcs B HayqHbrx ra y.re6uux na6oparopr4flx
107-3,123-3,42,0-3,430-3,431-3, r.4e pa3MelrleHbr: BoJroKoHHbrft Jra3ep HenpepbrtsHoro r43JrfreHr,rr,

Mr4KpOCKOn.

oJreKrpoHr4Ka). Apxun HoMepoB. PeNrzu Aocryfla:

xrypHan <Ooronura>. PeNuiVl Aocryna:

Peqeu:eHr
feuepalruufi 4zperrop OOO <<RlaIZuTex>> A.B, Ocrznoe

flporpavrvra paccMorpe"u, oab6p.rru Kr{ 14 rrplrKn a/rloft
llpororon Nb 1 or 30.08.2021 foaa
3ape4yroquii rcaQe4pofi

(OI4O, no4nucl)

Pa6oqa.s nporpaMMa paccvrorpbua ra o4o6peHa Ha e1aHvkr yqe6Ho-Mer.oAzqecKofi
bIE TCXHOJIOTUN

C.M Aparerau

r4ccr4u

(ol4o, no4nrzcr)
Aparerru
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