
MuHncrepcrno o6pmoBar
Oe4epanrnoe rocyAapcrBeHHoe

Bbrcrrero npo$e
<<BlaAlrprnpcrcufi rr

I{MeHrr AnelccauApa lpuropbeBrr,

PAEOqA.fl ]TIPO

HanpaueHr4e rroArorosru 1 2.03,0

llpo $unrlnporpaMMa rroAroroBKrr

Yponeur Blrcrrero o6pasonauux 6r

Oopua o6y.reuur oqHat

rrfl rr HayKu Poccuftcrcoft (De4epaqun
6ro4xernoe o6pasonareJrbHoe yqpexAeHr.re
)cllonzlJrbHoro o6pasonanza
cyAapclBeHnrrft yurrBepcr{Ter
ra n Hurco.naa lpuropbeBrrqa Cro.rreronrrn>
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JIerqnu,
qac.

tI1

3e

IIa6opa'r.
pa6oru,

qac.

CPC,
qac.

<Doprvra
tlpoMexyTolrHofo

KOHrpor.s
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Ilenxnru ocBoeur.r{ Aracrlunnzu.sr (
paccMoTpeHr{e onTr{qecKr.rx ssueHrlft
,{ncquullrna <OcHonbr orrrrrKr,r)) r4t\4eer
Teoperr.rqecKux v Qzsn.recxux r)cHoB
non1^reHHbrx sHanuir n (pyn4arvlenran
rexnonorufi.

3a4aun ArrcuurrJrnHbr :

rr3rreHlre ocHoBHbrx 3aKOHOB pac
gneKTpoMarnrarnoft noffrosofi Teopr4rz

rr3rleHple ocHoBHbrx 3aKOHOr]
[prroJxraxeHuLr Ha ocHoBe rr,rorelu JI
ocBoeHlre rpr.rMeHenr.ra (pyn4arr,reuran
orrucarvrs. npr4nrlr{rroB $yurqzoHrapo
BKJrrOqar na3epHyro TexHr,rKy;

. npr4o6pereHlre HaBbIKoB caMocr()greJl

2. MECTO NI{
,{zcqnlluHa <Ocnonrr orrTr4K

npo$eccr.roualruofi o6pa.eonarelrHofi
Irlsyveuue Aannofi Ancur{rrJrr,rrrbr

nprzo6pereHHbrx cryAeHTaMr4 B paMmax
OcHonrr Knanroeoft SrasuxrE, Teopurr ne

3Hauzs v npaKTzrrecKr,re Ha
r4crronb3yrorc.f, B AanbHefmeM npr4 r43
gJreKTpoHtrrzl>, <<KorepeHTHa-f, orrrra:KD),
Ll3nf{eHrrr c BerrlecrBoM), <flpu
I{ccneAoBarenbcKar pa6ora B

nrruycr<Hofi rnaluSuxaquonuofi paeioru.

3. KOMTIETEHUI4I,I OE

B pesynrrare ocBoeHr.rr Arzcqulnr4n
cnelyroune KoMneTeHrlr.rr4 :

OK-l: cnoco6nocmro $opuzpoBarb Mr.r
gnauuft.

OIIK-4: cnoco6uocrbro yrrr4rbrBarb co
s cnoefi lpo$ecczonalrHofi AerreJr
OIIK-6: cnoco6Hocrlro co6npa.ts,
HayqHo-TexHuqecKyro au$oprraaqurc IIo
IIK-I: crroco6uocrrro K aHaJrr{:rv
npz6opocrpoeHn.f,.
IIK-3: cloco6nocrbro K [poBeAeHrrrro 14

gaAaunofi Mero.ru.rKe.
fIK-5: cnoco6nocrtro K aHaJrr{3\r-
COOTBETCTBI4I4 C TEXHIZqECKT4M 3A.IIAHI4EM
CXEMOTEXHI,IqECKOM I,I SJIEMEHTHOM Y-DOBH,

B pesyntrare ocBoer"" a""o"nnn
yKa3aHHbx KoMrrereHrlraft lo AecKpr{rrro
TeMaTI4qecKI{Mr4 MOAyJT.TIMI{ At4CrIErIJII4Hbr.
o6y.reHrau u npo$eccuoualruoft

1. UEJITI

OCBOEH

LIAtrVIC.:\I4IIJII,IHbI
nr) Ocnonbr olrrrrKrd rBJrrlorcr nocJreloBareJlbr{oe

ocHoBe eAI{HO|O gJIeKTpOAr.IHaMr,rqecKoro no,4xoAa.
oeff qenrro cQopnazponarb y cryAeHToB rroHr.rMaHrre
conpeueuHoft orrrrrKr,r v npaKTnKy nprauenelrnr
tl [plrKnaAHbrx rrccJreAoBaH]rsx s oSracrr4 Jra3epr{brx

HeHIIfl CBeTa C TOqKLI 3peHIlS rlaCCr,l.IecKofi
cuelra-JIopeHrIa;

Iuo4eficrnur cBera c BeIrIecrBoIv{ B

HrIa Anfi MaTeppranbHbrx cpeA;
rx (pusuuecKrrx 3aKoHoB orrrr.rrrecrcr4x lrBneHnfi hns

r4s. p'd3nr4rlHbrx orrrrlqecKI4x lpz6opon r4 cl{creM,

ofo perreHlrfl Tr4rloBbrx 3a4aq sorHonofi onrr4Kl4.

HbI B CTT'YKTYPE OIIOTI BO
orHocrzrc-f, K 6a3onofi qasru
MbI,

xoArrr B, 4-5r{ ceMecrpax u 6azupyenct Ha 3HaHprflx,
iuleo6pae onareJrbHbrx rcypco B @u3zrca, Marelrarrzra,
Hocreii r,I MareMarr4qecKaf, crarvcrr,IKa.

[onyqeHHbre r43 Kypca <OcHosbr orrrtrKr{>,
zrz cneA)'IoqID( Ar,rcqr4rIJIr4H <OcHosbI reaHroBoft
erzueftnas ortrvKa), <BsavMoAeftcrsue Jra3epuoro
afl. orrrr,rKa), <JlasepHar rexHkrKa), <<HayrHo_
) a raKxe 6yayr rpr4MeHeHbr 4.nfl Hanvca:arrfl

mEsefrnou

ocHoeHofr

IIIE| OC,fl , OOtpMtrrpyEMbIE B PE3yJIbTATE
t AI,ICUUIJII,IIIbI (MOAyJI')
t <Ocnosbr orrlr.rra) odyvaroqrzfic.fl norxeH ocBoHTb

Kyro lro3rrquro Ha ocHoB,e $znoco(fcxl.rx

eHHbIe TeHAeHTII{I4 pl3BprTpIfl TexHr4KI4 Lr rexuolorufi

aTbrBalfb, aHanu3r4poBaTb Lr crrc,IeMaTlr3rzpoB4r.r.b
TI4KC IICCJIE,IIOB€IHI4g

soft 3al\aqLr zccne4onanzrft s o6nacru

nit u uccleAoBaHufl pa3nr,rtrHbrx o6rexros no

, rpoeKTr,rp0BaHUrO Lr

rroBbrx cr4creM, npu6opon,

br cTylleHr
(3Haliu{,

rrpr,rMeH{Tb

KOHCTpyr4poBaHr4ro

4eraleft 14 y3noB
B

HA

.4orrxeH AeMoHcTpr{poBaTb ocBoeHl4e
yMeIIr4{, BIaAeHI,ISD, B OOOTBeTCTBT{H c
lonyqeHHbre 3HaHrlr B nocJre.4yrotueM



3narr: - ocuoBhr Sr.rnocorfcnrEx
no3r.rqvrc Hatrx ocHoBe (OK-l); cnoco6n
onrl4rrecKofi rexnprrra r.r rexHoJrorzfi n
MeroAbr c6opa, o6pa6orxn ) aluwrga lr cv.

o6lacrn olrr4trecKux uccnegonamuft; r

onrr.rqecKoro npz6opocrpoeHr.rr (OIIK-6
zsuepeHufi t4 lrccne.{osanuit pit3Jrr.IrrHbr

3a4aEpIfl. Tr4rroBbx orrTl,IqecKr4x cr.rcTeM, r
erreMeHrHoM ypoBHrx (nK-5).

Yprerr: npr4MeH.rrrb ocrroBbr
Ml{poBo33penqecrofi no3r,rrlr4r.r Ha r,rx

coBpeMeHHhre TeHAeHqr{r4 pa3BLrTLrX

npoSeccr,rona-nrnofi .4esrenbHocru ('OIIK-
CI4CTeMaTLI3AI\UI HayqHO-TeXHI4qeC.KyrO I
(OnK-6); aHanr{3r.rpoBarb 3alarrvr twcalrel
(ilK-1); upvMeH.rrrb Merolr.rKpr .rrpoBe,
pa3rrrqHbrx o6rerros no 3a,rlaHHofi uero
TLIrIoBbrx orITI4r{ecKrIX cl{creM, npz6op
eJreMeHrHoM ypoBHrx (IIK-5).

Blagerr: npueiuarrlr.r (fzuoco$cxrax :
Ha r4x ocHoBe (OK-l); coBpeMeHHbrrvr.r 3Ha
ceoefi upo(feccuonansHofi Aerrenb,Hocrrr
cr4cTeMaTr.r3arlur.r HarrHo-TexHr.rqecK)fro r4H(

6); rrlero4arrav aHurpaa3aAaq rE upz€luauu r
MeTOAI,IKaMI4 IIpOBeAeH[t OITLIqeCKTI( r43Me
MeroAr.rKe (lIK- 1, nK-3); anfoprrrMarvrr coc:
crrcreM, npu6opon, Aeraneft r4 y3noB Era cxer\

4, CTPYKTYPA IT CON]
O6rqar rpyAoeMKocrb Ar4crlr{nJrlrHbr (

ceMecrpe 5 sa.rerHrx e4uyw1, 216 qaca" a B

sHaHuf,r Ar-r (foprrauponaHHr Mr{lpoBo33peHrreci(oft
)cTbro yqr.ITbrBaTb coBpeMeHHbre TeHAeHqun pasnurur
csoeft npo$eccH.onanlnoft .4e.rrrenE,Hocru (OlIKt4);
rreMarr,r3arlru HayqHo-TexHr4qecKyrc uuQopnaaqnrp n
leroAbr auuru3a 3a4a.r r,rccneAonaHzft s o6nacrz
IIK-I, IIK-3); N4eronrrKtr rpoBeAeHr,rr orrr.rqecKrx

l o6rerron no 3aAaHHoft uero4rzr(e; TexHr.rqec4r.re
pz6opon, 4erane.fi r4 y3noB Ha cxeMorexnzqecroM u

(faroco$cnux sHanuir Arrfl $oplanponanur
ocHoBe n o6lacru orrrr4Kt4 (OK:-1); yqnrbrBarb
rnruqecxoff TexHr.rKr.r Lr rexuolorufi s cndefi
l); npunaeHrrb M(
n$opuaquro n o
onauzft s o6rac'
;eHr4f, orrrr,rqecKr{x zsuepenraft v uccneAosaquft
uzre (fIK-3); cocrasn.flrb rexHr.rqecKr.re 3aTaflufl. Arrfl
)B, Aeraleft u y3JroB Ha cxeMorexHrrsecKoM tr

uanuft 4m (f oprrarapoBar{ulr Mr{poBo33 pen.recrofi loszquu
rugvrn o pa3BI,ITLru ourpr.recxofi TexHrIKI4 Ia rexnolorufi n
(orK-a);

)opMarlr4ro

CCJIE.IIOBAH

renuft ra ficcJreAoBarrzft pa:luuurrx o6telcroB rro 3a"4a]rHofi
aBreHug. TexHr4qecKI4x zaAaanfi AJII rI4IIoBbD( onrl{qecK[x
oTeXHLIqecKoM LI gJIeMeHTHoM ypoBHfX (nK-5).

IPXAH trE AlICIIr4IrJII,rHbr (MOAyJIfl )
ocrarurer_lZ saserHbx egnuuq, 432_aracoB. l4z nuk s 4
i ceuempe 6 sa.re'rHrx e1unu:q,216,aacon.
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nofi pa6orrr, c
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4 ceuecrp __I YpanHenr.lr Marcseflra,
Bonnosoe ypaBHeHr4e. 4 1-3 6 2

2

2

2,8 4t30%
2 3neprul cBeroBhrx

nonet. <Dorouerpur. 4 4-5 4 ,41 18 4t33% Peirtun.
KOHTpOJTb

t-
Irbla

J Kraccrtrecxatr Teopu.rr
r,r3nyqeHr.rf, aToMOB U

MOJIeKyn.
4 6-7 /1

A l9 2l2s%

6 ZHrep$epeHqrar cBera.
llnrepQeporr.rerprr. 4 10-l 1 8 6 5 21 8t36% PefiruH

KOHTPOJIb J\lb27 ,{rar}paxqnr cnera,
4 r2-18 8 6 5

18

22 Bt36% Pefirzu
KOHTPOJIb Ns3Hroro sa 4 ceuecrp: 4 1-1 8 36 18 108 32t36% SnsaNreH (36)



BseAenue n @ypre-
onrr{Ky. Teopur
QopMr,rpoBaHr{rr
OnTITttIeCKOIO

B gar,il\aoAeft crBr4e cBera c
BetuecTBoM.

,{ucnepcnouuue
COOTHOIUCHII,tr.

Cnexrpalunfii alnatuz
flpoxoN4eHrze cBeroM
rpaHr.rrsr pa3Aena cpeA.
@oprvrynu (Dpenena.

Crox.Iue BoJIHbI.
SQQerr rroJrHoro
BHyrpeHHero

3137,sya
Pefirunr-

KoHrponF Nel

Ourura aHr,r3orpo[Hhrx
cpeA. 3nnuncolaA
IIOKA3ATEJI'

Bpaulerure rurocKocrr.r
nOiL{pLI3aII?Iu.

EcrecrneHuas
OIITI'TIIECKAf, AKTI{BHOCTb.

Pacce.qHue cBera.
Yupyroe r.r Heynpyroe
paccef,Hl,re cBeTa:
sQQexr Tn:r.1atl',
Pereeacroe pacceflHrze,
rou6unaqraoHHoe
paccerHtre cBeTa V
paccerHve
MaH.qelrruraua-

4133,3Vo
Peftrzur-

KOHTPOJIE }Ib3

I4roro sa 5 ceuecrp:

3 rcsaueu(36),

Tenrr, bI AI4CII}INJII4HbI

Pasaer 1. YpaBHeHufl Marccserfla. Bo.rrn
Jlexqur 1. Vpanneurr MaKcBenJra. BonHo ypaBEreHr{e.
Jlexqzx 2. Crpyxrypa cBeroBofi sorrrsr n
Jlexuur 3. flapanrerpu Croroa. C6Atn

2" SHeprlrr cBeroBbrx rroJrefi,,
Jler<qus 4. Sneprur rd krHTeHcr{Buocrr;
Jlexqus 5. Berrop Vnaona-IlofinrlEnra-
Jlerqzs 6. CseronHc BeJrr4qkrHbr.

Jlexqzs 7. Knacca.recKat

Jlerqar 8. Crarzffr,r.{ecrflde 3aKoHbr

&!q4 9. Arou n uole cBsroBofi BoJtrrbr.

O1B AIICUHIIJIIIHbI



'lfenu, )a3AeJrbr ArrcrlrnrrllHbr

Paraen 4. lftrrep$eperuryrn cBera trftrrepdet oMeTpbr.

4g4g44 I 0. I4rrrep$epeHrun cBsra" Vrroeve n3rildaroBeril4f, r,lilepeeperllu.
Jlerq4x 1 I . Ilonsnze npeueruroft H ngupaH rsemrofi xorepermocTr4.
Jlerqur 12. Cnoco6br roryqeH"u 

""repd
)peHrlr,ur. Irftrrep$epouerprr Marhcenrcona z lOnra.

Jler<qzr 1 3. Mnorony.rsBa.fl runep$eumuas. tnepSepnverp Oa6pz - ilepo.
Pasaer 5. Alrsparcqua cBera.
Jlerqus 14. ln$parcrlkrr cBera. llpr.lnqun
Jft.rpxro(fa.

rcft reuca-(>peue Jrr. 3oHrr OpeHenr. Irlurerpan

{glq4lry. .{z@paxqux Openenr h rr{6p ruruus @paynro$epa.
JleKqras 16. [u$paxquoHHa.f, peur€lra rz r ) ocHoBFrbre napaMeTpbr
Jlexqzs 17 . [uhpaxrlng Bymtba-Eperra. )nerrpalurllil aH,aJwrs

4gIg4I 1!. 3arffo.rzrerrbHaf, reKrIlH.
5 cervreglp_

Bgqggn 6. BseAeHue n (Dypre-onrrnxr,. l eopuq 0opil,rupqBaHr{fl orrrr{rrecKoro usodpaxeHlas.
4g5q44 l Bne4eune n Oypre-orrrlrKy

W4. Teoprar {ropunponaHnr onrr.rq( ;roro zgo6paNen4s A66e.
Jler<qus 3. Paspemaro rJ\at. cunaonrrrqecK r rppr 6opon. f o-rrorpa(f zr
Pasqe.n 7, BgauuoAeftcrnue cBera
Cuercrpa.nrnrrft aHaJrr.r3

c BerrlecrBoM. lncnepcuoHHbre coorHorrr€ HIIfl.

Jlerqus 4. Ypannenras Marcnenna, n cp
cneKTpbr.

)Ae. AroM B rro:re cserosofi BoJrHr,r. Monerylxpnrre

rIpoHI4 [aeMocTB I4 I] oKaSa Te ITr- TTne Trn\,{ Tr.*r o ^^o ri-'-
JIeKqHs 5. Konrnlercgar Ar.rgneKTpr4.qecKa
Jlexqux 5. .{ucnepcnoHHbre cc,orrro,
Cuerrpalrnrrft ananras

re}lljs, (Da3oBar u fpyfl[oBalr cKopocTr{ c]

rrlbr pa3AeJra cpeA. Oopnyru Opeuern. Cror
)Tpa)fteHrrfl.

leTa.

IIIHE
ra3AeJr d. upoxolr(AeHrre cBeTOM rpaH
sorHrr. 3d0eKr rroJrHoro BHvrperrHero
Jlewlus 7 .llpoxoN4eHr4e rpanr4u"r pasaen cpen, I OaHuqHr,Ie vcrloRlrq R vnanrrerrusw \zl
Ilexqng 8. Buno4 3aKoHoB lpeloulenur- Dopuylu (Dpeuelr.
Jlerqur 9. Hopvra-nbHoe naAeHr4e Ha fp
BHyTpeHHefo oTpax elJvrfl,

.uu!y pa3Aena ri. crorrrve BoJrFrbr. 3(f0exr non

epxHocTHbre B0JrHbr.

rofo

PasAeJr 9. Ocnossr MeraJrJroorrurcra. IIot
JIeKrIus 10. Ocnosu MeraJrJroolrzrcpr. llos )pHOCTHITI€ BOJIHbI B IInoBonqrTTI/y cnfi
Pagaen 10. Onrr.rma aHrr3orpo[HrnK cpen Jltruncor.rn
Jlercqzq I 1. Onrzxa aHr,r3orponutx ,lpeA. Jrnr4rrcotnl noKa3aTenfl rrpenoMJreHrzfl .Jlerqur 12. llocrpoeHr4e frofreu<,a z
cpelofi,

Bynyqe-npenoMJreHue Ha fpaHr{rle c aHr.r3oTpor l{ord

Pasaer 11. Bpaqenue rrJrocKocrr{,rorr"o 13aUHII. llcl.ecrne|flfnq nrrT.II
Jlexuzs I 3 . BparrleHr.re rrJrocKocrrz rroJrrpr4 A\nu..-bc.Iecrneslr R q ( r n.rTt
Jlexqus 14. Ourfi.recxrr aKTr{BHbre Be)rrecr] Llqpg{111 Kggra z @apa.res.
Pa:qel 12. PaccesHre cBera. peJr€€BcK(
pacceqHue MaHAeJrbrrrranra-Epu,rr.nrosHa

r paccerrHrre. KolrbunarluoHHoe patcceqHr{e cBel lfl It

Jlerqzs 15. Paccesuue c"era- Vnpyr,oe 
" 

H )ylpyfoe pacce,IHr.re cBeTa.
)agceflHkIe,

leta. Pacceql{we MarrncTrLrrrrqrra-F^,,--,^^,-^

.flexrrr,rq 16 ?A*ro--'l-""-^-- D
)

JreKrI[r I /. KoMor4HarILroHHoe paccejfiHr4e c
Jlexqraq 1 S.3axnro.rzreJrbHa;r neKur.r,

v

JIAB OPATOPHbIE 3 AH'ITUfl
(4 ceuecrp)



1. ?IHrepQepouerp Ma
cxeMbr. PagruqHrre nacrprcfiru
rxHpr{Hhr.

2. Mo4uQar<aqur
rrpoBepKr{ KaqecTBa [oBepx]rocTr4

3. Ilpousno4crseHHtrft Ko
4. Zlsrraepenze rroKa3areJur

noMorrlblo MI4KpOCKO[a.

5. [z0paxqr.rr @paynro4epa
6. I,Isyueuue 4z$par<qraonuo

IIPAK TI4IIE CK}IE 3AIIfl TI4'I
(4 cenecrp)

1. Ocrronrr Oypre orrr.r{Kpr.
I4HTerpaJron Oypre, neo6x

2. KoppeurquoHHar $ynxqz.a
(5 ce*recrp)

1. Pacqer napaMerpoB r.rH

IrHrepQepoMerpa Mafi relrc oHa u
2. 3agatu, cB.fl3aHHbre c M

(Da6pra-llepo.

3. Brr.r[cneuue gn$patilIlroH
gKpaHOB (rrleJrb, KpyrJrar arepTypa

4. flpenouneHr{e Ha rpi}Hrrue
AJr.rr crorrbr Croneroea.

5. Brrnonueuyre nocrpoenrrt
9JIeMeHTaMI,I IIoJItpI{3aIIzOul-roft o

6. Auanrag cocrorHltf, l
KoMneHcaTopbr.

llpone4enze neKrII4oHHbrx 3itH.f,Tr4
o6opy4onaHHbrMr,r KoMrrbrorepaMr,r [r gJre(
qreHr.re nerqzft AeMoHcrparluefi rovn

B pauxax neKrlr.roHHoro Kypca
KorvrnnorepHbre cu MyJr.rrrlr4 r,r

Jla3epHbrx [epcneKTlrBHbx rexnonorzft .

llpurraeHeHr.re MyJrbrr.rMe.4r,ra re x
KoMrrbrorepHbrx [pe3esraquft u AeMoH

Texnonorrax npo6neunoro o6y.uenz
llpz paccMorpeHr,rur BonpocoB

TeopeTI,tqecKoro MaTepvINIA, r4cnoJrb3
cuoco6os peilreHr{r [ocraBneH Hoit sana,ru.

BcrpeurE c yqeHbrMri u
14 CrroJrb3oBaHr{r nepcneKTr,rBHbx na3epHbx

6. OIIEHOTIHbIE CPEICTB]A
TIPOMEXYTOIIHOIZ A

AI4CIIUIJII,IHbI I4 yqE
CAMOCTO

a) 6 onp o c bt p e itmuuz-KoHmp onn :
n 4 celrecrpe:

Ha. OnruqecKar cxeMa. IOcrzponra onrr{qec

x,ueralefi.

rofr
urepQepolrerpa, Hacrpoftra ua rroJrocbr r<ouequofi

fpuna uHrepQepoMerpa MafircelrcoHa ig:J'fl

orrrrdqecKr{x rroBepxHocreft npo6uuu CTEKJIOM]

afl. rrpo3parrHoro Marepr4aJra (crerna) c

pa3nr4qHbrx Tr4.[ax sKpaHoB.
pe[rerxn.

peo6paaonanne (Dypre. llpamuqecKlre BhIqI4CIEHU'
n 4anrueft ureM 14 :l JIonteHV 14.

Teopeua Bvr uepa-Xra Hqr,rHa.

rlrzouHofi Kaprr.rHbr Anr pa3nllqHbrx HacrpoeK
nrep$e porraerpa K)ura.

yrenoft raHrep$epenqzeft u zrnep$epoMerpoM

r,rHTerpanoB Anf, HeKoropbD( ocHoBHbrx rlrrion

pa3Aena rpo3parmbx cpe4. llccnel(oBaHr.re $opuyn

frcftrenca Anfr pa3nuqHbx 3aIA\, cB.rr3aHHbrx c

cBeroBolo nyqKa. llolrprasaropbr r{ $a:onnre

5. OEP,{30 TE JIb IIbIE TI'XHOJIOII4I,I
ooecllerleHo cneqa€rnr43r4poBaHHbtrMLI

KI4.

HHbIMT,I npoeKTopaMu, qTo rIo3BOJIteT
rx cnafiaon.
yroTcr rarcr(e cJreAyroqze TexHoJrorlrr4 :

I,IHAyrIr4poBaHHrhrx [poqeccoB, Jrexarqux

aylkrToplrflMLr,
conpoBoxAaT'b

B OOHOBE

ft (npone4eHr4e neKrllrouHhrx saLrflTnfr. c rpr{Merr

(case-study).
npaKTuqecKoro [prrMeHeHzr, paccMoTpeHr{oro
Ar4anor co cltyAeHTaMrl Ha rrpeAMeT BO3MOXHbTX

, pa6oratoqr{Mr4 B HanpaBneHrrr{ pa3BLITI,{t U
xuolorufi.

TEKyIIIE| 0 KoHTpOJI_fl yCtrEBAEMOCirI4.
f ECTAIIT,II4 IIO UITOIAM OCtloEHkLf

HO -MET OAI,I'{ECKOE OEE CIEqEHI4E
IbHOiI PAEOTbI CTYNEHTOTI



PeftruHr-noHrpo.nr I
1 .3anuuure ypaBueHr.re IJrt

B HarrpaBJrenuu opta il .

2.3atutnnle ypaBHeH kre rnfl rrJrocK
BoJrHbr, paclpocrpausrculefi cr B Hau

3. 3anuruzre ypaBueHrre [rrfl
Kpyry t,t paclpocrpannoqefica B Han

4. Kaxoft napaMerp
orrpeAeneHr.rr B cnyqae orrTr4qecKoro

5. Kaxono ycJroBlre KBa3r4Morroxpo
TpaKToBarb Bo BpeMeHuofi o6nacrull

6. I4zo6pazrdre rrpocrpaHcrBr3HHoe
noJrrpr.r3oBannoft BoJIHe, pacnpocTpilHt

7. CSopnaynupyfire rpr.rHrlrfl cyn
Azana3oHa.

8. 3nexrpoMarHlrrHa.rr BoJrHa B BaK
9. IIro raKoe Kpr{Bar BrrAHocrrr
10. llpz BbrnoJrHeHlrv KaKr.rx ycnoBr4

cqr.rrarbcr nlocxarrl? O:reer rorcHl,rre.
I 1. IIpu BbrrroJrHeHr.rrr KaKux ycnoBn

cqvrarbc.r c(pepzuecrulr? Orser flojflcH
Pefiutrr-rcourpo.nr 2
12. I4so6pa3vre ua csepe ltyaH

JreBoMy 9Jrnr4ncy BoJrHe c oTHorrrerrr4eM

Mexly HLrMvr 5 = n I 6, Ilpnwrs Sn = 1 .

13. Zso6pa3r.rre na c$epe l1ya
rrpaBoMy sJrn[[cy BoJrHe c oTHorrrerrr4eM

MexAy HrzMr,r 5 = n I 4.flpuuxtb Sn = 1.

14. klzolpazu.re Ha c(fepe lly
noJltpt43oBaunoft BoJrHe enznz.rHoii u
ttoA yrnoM 135'r ocz a6cqucc.

15. Buqrzcnrzre napaMerprr Crorca
Kpyry.flpzurm So =1.

16. BtrqucJrvre [apaMerprr Clroxca
Kpyry.llpzuxrs Sn =1.

17. Cnerrarraocrbro R[nulu2l tazo
cnerxqeftcr noBepxHocrr{ B oAHy cltopoH
Irrfl R, ecilu r4crorlHlrK rtoAqlEH.f,orc,

3aBr.rcrqyrc or yrJra Ha6nroleurs.
I 8. BrFrzcrlrre napaMerprr Crrcrca

yrJroM r /3 rc ropr43oHranruoft ocu. IIpz
19. l4zo6pa3r{re Ha cQepe llyanra

IIpaBoMy gnJrr4rrcy BoJrHe c oTHOrrreHr4eM
Sollruofi ocbro sJrJrkrrrca kI oclro a6cqucc,

20. Llzo6pa3r,rre na c(fepe lllyaH
neBoMy sJInU[cy BoJrHe c oTHOrIreHIreM
6olruroft ocbro gJrJrr.rncau ocrro a6cuucc,

MoHoxpoMarzqecroft BoJrHbr, pacnpocrpanxrorqeftcr

maneiino - n o Jrspr.r3 osauHoft MoHoxpoMarv.recKoft
uil ocu z (o4uolrepuuft cny.rafi).
ft ir.rouoxpoMarr4 qecKoft noruH, rroJtrpr.r3oBannoft no
ilrv ocu z (o4norraepnrrfi cnyuafi).

roro IIonfl AOCTyneH Anfl SKCrrepr{MeHTaJrbHOtO
HA NJfiIH EOIU?

Hocrrr B qacrorHoit o6tacru u KaK ero Monffio

pacnpeAeneHr4e BeKropoB E u 7i s nzueftHci -
cr BAOJTb OCI1{ :z ,

Ilr,rzt AJIS 9JreKTpoMarHrrTHbx BOJIH OnTr,rqecKofo

Me f,BJr{ercr nolepeqHoft. Kar< Brr s'ro nonnrr.raere?
rcoro rnasa?

nonnoBoft $pour nirepHoro rayccoBa ryqKa Moxer

eorHoBoft (pponr na3epHofo rayccoBa rryrrKa Moxer

TOqKy, coouBeTcTB).rOqFO lonttpll3oBanuofi uo

- 3 ra c4erlroru $

ToqK'y, coorBercrByrotqyro nonrprd3oBaunofi no
)roHaJrbHbrx aMrrJrLtryl arlar=2 u clisurov (fas

IrKape ToqKy, coorBercrBlrorqyrc lzHeftno
cr4BHocrr.r ( So = 1 ), nercrop E r<oropoft HaKJro

nrocxoft BoJrHbr, lonrprd3oBansofi rro npaBoMy

Anf, nJrocKofr nolHu, nonrpr,r3oBaunofi ilo neBoMy

nolun,rft cseron oft rr oroK, [ocbrJraeMhr fi e wruuuefi.
, T.e B lelecurrft yron O = 2tt . Haffitu nrrpaxeulle

ouy Jlarvrbepra r{ rzMeer _spKocrr, B, = B r{ He

BoJrHbr, nrzneftHo - nonf,pr.r3onanuoft no4

TOrrKy, cooTtBeToTByrotqyrc rroJr.f,pr.r3oBaunofi IIo
oft z 6olunofi ocefi bla=Il2 n yrnoM Me

BHbrM n /4 .fIpulnf,rb s^ - 1.

ToqKy, coorBercrByrouyro [onsprr3oBaunoft no
,-"- -- a^ft u 6olrruoft oceft bla=I/2 u yrnoM MexAy

HEH

nnocmofr

$ =1'

x4Y

HbrM 7T /3.flpuutm Sn = 1.



2I. Llzo6pa3rzre na csepe llyaH
neBOMy SIJII4IICy BOJIHO C OTHOIIOHT.I0M

ocbro gJrJlrtrrcav ocbro a6cqlrcc, paBHbM

22. B rleHrpe trrapa HaxoAtrrc,
rcaud e n a, HaftIr,ne ocBerrleHHocrb rro

cI4JIbHo oKparrreH n Nen6rft rlser (Z == 0.
2. Haitru Mr.rHkrMirnbuyro

roropofi cBer c llznofi BoJrHBr

Pefirnur-rcoHrpo.ur 3
1 . I,Iso6pasr.rre KJraccuqecKyro arorvrHyro
OIITLIqeCKOTO gneKTpOHa.

2. C Soprray tupy iar e ycJroBLrf, r43nf{r3Hr4,
3, Karc 6rrcrpo rr3MeHrerc.rr B rrpocrpa
ArrloJIeM, rro cpaBHeHlrro c [ocTorHHbIM
4.I4zrtyuaer Jrr.r Ar{rronb B HarrpaBJreHur4,
o6ocuyftre.
5. Llsrryuaer Ju4 Arzrronb B Ha[pa.BneHr]
o6ocuyftre.
6. llpz nrnoJrHeHr{r,r KaKr{x ycnos}ift

I43JlrraeMbrx Ar,rroJreM E = *W,[xi, p(t
c-r

7. floxaNrare, qro BeKropa fr'(opt n

,Il (nrarHzruoe none) Anfl KJraccr4qeoKoro
8. flersercr Jrr4 aroMutrft nunoru,
o6ocuyftre.
9. rlervry paBHo cpeAHee rro sneKTprdr{ecKo]
KaKosa cpe$Hs.s. r4HTeHcr.rBHocrb AJrJr rofo
I 0. Karue Susu.recxre MexaHrr3Mbr .rrpr4

n 5 ceuecrpe:
PefiT4nr-rcourpo.ur 1

1 1. 3anrzrnrare BbrpalKeH:ae Ans, ecrecrBenH
12. 9eru orrpeAenrercr crreKTpaJ:r-Hafl
yrrrrzpeHH o it ttuttvn?
13. Cpannzre rro noprAKy BeJrr{qr{.rrbr
oAHOTO t4 TOrO xe aToMa.
1 4. BosMoxHo Jrrr oKcrrepr4MeHTaJrbHo
15. Kaxona $uruuecr<a.a [pupoAa cron
16. Kaxoft BlrA rzMeer Kpr.rBar pe3oHaHcr{o.
17, C$opruynupyftre ocHoBHoe orJrun{ue o
18. floxaNrare, qro oprofoHanbHo _ u
I 9. KaKoerr ycnoBLrfl ocyxlecrBJreHr4rr
20. B ranrepQepoMerpe MaftKenrcona e
ll3roroBr4Tb cBeroAenvrenb c R =T =

na4enLrfl. e = 52'. llpra raxofi Tonrrlr4 He nJI

zHrepQepenquounoft Kapr[rHKr4 no cpaBHer
21. r{ro o3Harraer Qpasa: <I4urep(fepoMerp
roue.rnofi lrupuntr?>.

Pefirunr-rcoHrpo.ll 2
l. Ha roHKyro rneHKy (n=1,33)

Alzsoff BoJrHbr 4 = 0,40uKrv He coBceM. Vrol na.4eHr4r cBera paneu 30o.

) ToqKy, coorBercrByroqyrc rroJrrpr43oBanuoft uo
oft n 6orrruofi oceft ll3 n yrrcM MexAy 6omryofi

reqHrrfi rrcror{Hr{K cBera, zuerorqufi cuny cBer3
ocru (n [m]), ecrrvpagivyc rlrapa paBeH 0.5 iu.

l6.flpuusnrSn = 1.

y noJrro gtt ancav6lt

norrlouleuur?

r43ryqae\4oe

Aenr 'IolrcoHa v 3arrrrrrrr,ITe

xyxlr{Mc.{ 3apfAoM.

ypaBrreHr{e xone6ahuft

[el)eMeHHOO gJreKTpr4qecKoe rroJre,
oJreM 3apfAoB, ero cocTaBJrrroutzx?

[eHAr,rKyJrrpr{oM Ha[paBneHraro rone6anuft ? Orher

, KoJrnr4rHeapHOM HanpaBJreHr4ro r<one6anzft? Orser

rlpaBerJrr4Bbr cneAyrorrlr4e BbrpaxemLrfl. g.rs, norieft.

l4lJ, Ft = --'-tn.ic'r
!r-m, or, - rlc)r?

BneHr4r.r ua6nroAenz fl), E (slelcrpuuecxoe uone) u

tto4o6pornofi/ HtrsKo4o6poruofi cucrenaoft? Oreer

qrznnrropa cocraBJrrror [paByro rpoftriy.

ancav6ts?
He3aBIl CIZMbrx o crIIzJIJImOpon ?

K yrxrzpeHr,rrc cneKTpanbHbx nuuvir?

- yrnupeHHoft ttuuun,
I4pI4HA Ha rIoJIOllt4He BbICOTbI Ant ecTecTBeHHO -

rut4p1{Hbr llunuft 4usHEryro H,4orrnepoBcK)aro

r[orb ocrecrBeHrro - yruvpeHHrrft r<ouryp tnnnu?
bHoro ymupeuux?

TOnrqr.rHy

4 =(1,64u

ylxurpeHr{-'I oT HeoAHOpOAHOTO.vuArr(,yuA,flulu.
bre cBeronbre BoJrHbr ue aurepQepr4pyroT.

oit rzurep(pepeHr{r4oHHofi raprnurr?
I4ny TexHonoruqecKzx rrofperrrHoclefi He yAanocb
2. PealtHo R = 0.59. Karc rr3Menrrrc_,r BLr.tr

ulo c r,rAeaJrbHbl M TeopeTr4qecxzrr,r cnyuaeu?
HacrpoeH ua 6ecrcouer{Ho rxr4poKyro [oJrocy rroJrocbr

[apannenbuuft nyvor 6eloro csera. yro:r
Kr4 3epKanbHo orpaxeunrrft cner 6y4er naz6olde

)?

eHKH C IrOKa3aTeJreM IlpenoMneHhtfi n=I,33, rrpkl
t{clrhrTbrBaeT MaKcr4MaJrbHoe oTpa)KeHUe, a cBeT c



3. fim yMeHbrrreur.rr norepr, c

IIOKphrBaroT ToHKt{M CJIOeM BeuIecTBa
rroKa3areJrb rrpenoMJreulrr creKJra. B
orpaxeHHhrx or o6erzx nonepxnocr:efi
9TOIO Cnor oTpaxaTeJlbHar cil
AJrr cBera c 4ttuuoitnonuw )"?

4. Cser c .4nranofi BoJrHbr

KJrr.rHa. B orpaxeuHoM cBere
paccTorHLre MexAy cocaAHr4MZ

fpaHrMr4 KJrrzHa.

5. Ecnz B cxeMe r.trrep(feporra
nJreqe, ABI4XeTCf, TaKXe B[paBo, TO I,I

BnpaBo LrJur BJreBo (Heuyxnoe sarrep
5. Zurep$eporraerp Mafixe.nrcoH

eoruoft. I4so6pasrzre (nauecrnoHnrc)
BbrxoAe uurep(f epoMerpa.

7. Oqenure MaKcHManbHoe
MerpoJrorrqecKoM uurep(pepouerpe Mafi
He - Ne rra3epoM (2 = 632.8uu) tvrzl
r43nfreHr4r du =100 Mfu.

8" lloraNnre, qro rrnorrJaAr{
[parTr4qecKr4 paBHbr. Ylcasauze:
S =2trrh:rqe r -pa1rryc c$epw,h

9. Ha prrcyHKe rroKrraHa cxel\la
npenoMJreHrzs npo3paqHbrx cpeA. 3lecr, S
)" = 0,589urc.d,t, I tt 2 - KroBerbr 4lzuoft
cBer r4Hrep(fepupyer Ha eKpaHe O. B
noKa3areneM rrpenoMJreur.rr n=1,00027
KapTr{Ha cMecTr{Jracb BBepx no
npen oMn eHVrfl , AMMLTAI/.A.

10. B unrep$eporr,rerpe Maftrelr,co
BzAHocrb uurep(pepenquounofi Kaprr{rr
(4 = 5890A, 4 = 5896A) neproAuqecK
nplrpoAy e$$exta v uafiru
I{cqe3HoBeH prflv.vr vHrep(f epeuquonnofi

11. Ins uurcp(pepoMerpa
MaKcr4MaJrr;uufr noprAoK r{HTep(f eperuqzz
cno6o4uoft ltLrcnepcuv.4ns roft xe AJrrdHbr

12. VlnepSepoMerp Oa6pn --
rrprarreM caM r4HTepSepoir,rerp HaxoAltrc,
xapaKrepHar zurep(pepeHrlr4 oHHar Kilprr,rH

Pefrrunr-rcoHrpo.tr 3
13. Ha 4vr(fpaxquoHHyro perxerK

h=0.65pm. flpu oroM yron 4ra$parcqu

4z$paxqzu eru B rperbeMnoprAKern,
14. IIpu HopManbHoM rraAeHr.rrr c

yrnoM e =35" 4u$parzpyror nolnrr c Z
MaKcrrMaJrburr[ nopx4oK B crreKTpe t,n = 5 . peAeJ[4 Tb ne]prdoA perrreTKr{.

)" =,0,55
Ha6n

TCT{HbIM

30H

IIJIO

I,I3-3a OTpaXeHLIf, OT noBepxHocTr4 cTeKJra cTeKJrO

c IIoKtBareJIeM npenoMneHl4t n' o 
^l 
n, fAO n

groM cnyqae aMlnr.rryAbr cBerotBhrx rone6auzft,
)ro cJrojfl, 6y4y'r oAr4HaKoBbMn. flpu xaroft ToJrrqrzme
creKJra B Halpanneur,rr{ HopManu 6yger paBHa Hy4ro

[a.4aeT HOpManbHo Ha rroBepxH0cTb cTeKJrfl HHO|O

crrcreMy vHrep(pepeHrllroHHbrx noJroc, npuyeM
troJrocaMrz Lx =' 0,2luu. Onpe4eru4Tb yron MexAy

Mafire.nrcoHa 3epKano, paclonoxeHHoe B npaqoM
$epeul;uonHbre rroJrocbr B rroJre 3peHr{r cMerqarorcfl
. lloverr,ry?

ocBerrlaercfl oSepuuecrofi MoHoxpoMaru.rec(ofi
uHrepSepeHqraoHuoft KaprvHbr, u:a6nroAaeuoft HA

vre, Ha KOTOpOe MoxHo nepeMe[IaTb 3epKano B
b c oH a, e c JIkr oH o cB eIIIaeTC s. cTlerfuaJrkt3 r,Ip o B aHHFIM

ABe npoAoJrbHbrx MoAbr - rl[pr.rHa cneKTpa

(no rpaftueft Mepe Anfl 0-oft, l-oft,...mift)
cerMeHra 4aerc . SoprvrynoficSepzuecroro

- y3Kar rleJrb, ocBerrlaeMa{ cBeroM c 4lzuofi BoJrr{br

=I0,0cu. llpoft,4r 4za$parrrly I c 4nplr uerrrMr.r,
HaqaJre n o6ez.x KroBerax HaxoAr4Tc_f, Bo3Ayx c
.Ilocle 3aMeHbr Bo3Ayxa n rpy6ne I arrluuaxbu

- [p]roopa lJr.f, rBMepeHr4r rroKa3arats

Ha N =17 rroJroc. Onpe4elraru noKa3areJrb

Irpr4 nocTyrraTeJrbHoM ABr4XeHr4r.r o,4HOfO r43 3epr{an
ilpu ero ocBerqeHkrr{ xeJrrbrM Ay6lerou Hnpl4fl
yMeHbmanacn, Ao 0. O6rscnulr $IasruecKyro

ve 3epKana MexAy AByMr nocJreloBaTeJrbHhrMr4
II4HbI.

flepo c 6agofi d =2,5cu onpeAenr.rrb: a)
.rr cBera c llzuorl BoJrHbr )"=O5urcn; 6) o6nachr

bL

ocBexlaercr rayccoBbrM rryqKoM IIe _ Ne lasefla,
n 4anruefr 3oHe rrysKa. By4er nu ua6ruo,uamb_fl
B Br4Ie roleq? Orser o6ocuyfire.

cefMeHTa.

IIaAaeT HopMi:rnbHo

BO BTOpoM noprAKe
BoJrHa c 4lrauofi BoJrHbr

en =45". Onpe4elr4Tb yfon
uHbI BoJrHbr Xz =0.5pm.
ua 4u(fpaxqrroHHyro perxerKy oKa:iaJrocb, rrro neA

0.63pm v 4.=0.42pm, rprrreM 4rr nropoft nonriu



15. Onpe4envrb AJlrHy nona;u ),
pelrerKy c replroAoM d=2.2um.
IlepBofo r.r BTOpOfo [op{AKOB

16. Cser c Aluuoft BoJrHbr

d =I"SW. Onpe4enzrb yrcn (p

naz6onrruero noprAKa.
17. Cner c 4mtuofi BoJrHbr

roropofr d =l.Spm. OUpe4enzrb yron
MaKcr'rMyM naz6onuuero [opflAKa.

18. B Sor<a-nluoft nJrocKoctr4
HaTpa.rr c rrcrroJrb3oBaHr.reM AByx
napaMerpbrperrerKl4 nl v n2, N, v.t N, (

19. Onpe4eJrrrrb AJrr4Hy BoJrrrbr crr
4ttQpanquouuoft peruerrcofi B cfiexTpe
)" = 486.Inu B cleKTpe qerBeproro rrotr

20. C(|opuynrapyftre KpaeBbr,3
cMbrcJr (ofrrrlqecKoro upu6nvNeHuq>?

21. Kaxyro pa3perrarcuyrc cra:rry
xerrrofo [y6nera Harpufl (h = 5ti9.
Mr.rHr4MiurbHoe qzcJro rrrrplrxoB {r, y
lopf,Ar(e, qro6 oHa pa3perlatra oror

22. LIsNrenfler c s. Jrr4 pa3perlarcrrltur
na4euLrfl cBera Ha sry peurerxy? (Orner

23, CQopru y tupyft.re rper{Myrqec,
cpaBHeHr.ru c aMnnLrTy,4HbrMr.r pelreTKaMr.r,

24._Bs roryqaere foJrorpaMM,y Man
Jleitr a - Ynarulrexca. Hapucyftire

6) eonpocor K eK3lileHy
n 4 cevrecrpe:
I" Ypannenrz.{ Maxcnenna (o6uzft
2. Bc,ffroeoe ypaBHeHr4e. BHaoa us
3. faprraouuqecKue BoJrHbr. ypanueH
4. 3nexrpoMafHr.rrHa, [pupo.4a cBel

B orrbrrax fepqa.
5.I4snyueuue peffrbHrrx rlcrorrH

MoAynr{poBaHHbre BoJrHhr.
6. fayccon ryqor, KaK BaxHefimuit
7. Cner<rpanbHoe pa3JroxeHr4e B orrrr4
8. Ilolrprasarlr4fl cBera, llonepe,ruocr
9. Cocro.sHus rroJrf,pr.r3arlrrr4 rrJrocK

KpyfoBa;r, nuueitlaax [onf,pr43arlr{r4,
1 0. flapavrerprr Croxca.
11. CSepa llyanxape.
12. flororc gneprr{r.r n cneronoft
13. 3ueprzr, Morrluocrb, t4HTeHor4BHc
I 4. Ocnosubre rroH{Tr.ra Qorouerpzu.
15. Aloivr KaK sJreMeHrapHrrft z"roo",
16. Peurenze saraqro6 zsryleur4r.r KJr
1 7. fapuonnrecKue Koue6anrz.f, .[zn
I 8. Pa4rzaqu oHHoe 3aryxaHr.re.

HoxpoMaTrrqecKoro cBeTa, HOpManbHo rraAarorrJero Ha
lfolI trrp MexAy HanpaBJreHrrflMr4 Ha MaKCr4MVMbr

15" .

). = 0.5 HOpManbHo

CH K perrreTKe,

)1" = 0.5 pm nolJ yrnoM

c HopManbro K

rraAaer Ha perxerKy, rreprzoA rcorcjpofi
no.4 Koroprnu o6pasyerc.r iraarcuiuryl,r

Ha pelreTKy, rrepLroA

KoroprrM o6pasyg.rcr

9=60" nakaer

pelrreTKe, IroA

:rporpa(pa 6un nolyqeH cneKrp )Kerrrofo gy64em
qHbrx perueroK (crur. pzcynor<). Kar< cooruocrlfc.r

B TepMLIHax (, ), = )?
'otrt tLtHuLt, uso6paxeHze Koropoft , 4anaeiraoe
IropsAKa, coBrra4aer c zso6paxeHlreM rururvru

Kupxro$a 4m 4z$paxquoHuoii salra.c{n. B .reNa

xeH uMer6 cnexrpaarnrrft aIIIIapaT Anr pa3perrreHr4'

AoJrx{Ho 6urr npz slou, 12=589.6uu), Kaxono
par<qzonuofi perrrerKr4, pa6oralouleft n nepngrra

a 4z(fpanqraounofi pe[rerKr{ rrpr4 t43MeHa""" yrfnu

orpaxareJrbnbrx pelreror( (elrenemon) n
ntvlu Het nponycxaHZe?

xcunrr).
Qasonrrx

HbKOro 3epr(anEHO _ oTpa)Karorlefo rrrapLrKa
HHo BHA [oqepHeHr4 a Soroeir,ryJrbcr{ur.

B CXEME

qaftu n naryyrrae).
eHeHutZ Maxceerna.
BoJrH: rrJrocKafl, cSepzvecraa.

B O JrH rr ee sKorrepr4MeHTaJrbFroe l[o.4TBepxAeHI{ e

B. Mlo4ylr,tpoBauHhre BoJrHbr. Cny.raliHo

rr Jrrreprrhrx [ffi:oB. Ceoftcrsa fayccoBbrx rryqKoBj
llpunqzn cyrepno3r4 rlr.ru.y. r rt,4rrr{frrr vJlrE PrruS n\hu,

ceerosoft BoJrHbt n cno6o4uoM rrpocrpaHcrBe.
MoHoxpoMarzF{ecxolZ BoJrHbI. Onnunru.recxa.f,.

Znrencunuocrb cBeTa.
CBCTOBbIX NTIKOB I{ I4MIIYJIbCOB.

lrecx:oro arova/ 4nilons.
flolna.x MorrlHocrr vsnyueHvflArzrroJrfl .



19. Zsny.reHr4e aucaM6ns oclrun
20. Y mupeHr.re crreKrprurbHbrx Ju4

ymlrpeHr{e.

21. Ilonsrue olHopolHoro 14

23. Llmep$epeHrlr{r cBera. O,nur
24. Y cnonue Bo3Hr.rKHo Beltrfl. u
25. Znrep(pepoMerp Mafiren

nurepQepoMerpe Maft renrcosa.

21. Jluneirurrft ocqznnrrop B rrone
22. IlornoqeHrze cBera ancanr6lenl

30. ZHrep$epeHrlr{r cBera or rr
31. llossrr.re npelreunoft u n
32. MnoronyqeBa-B znrepSep.luqzr
33. Znrep$eporvrorp Oa6pu

npoxoA{rrlero cBeTa.
34. luSpaxrlrrr cBera, polr 

A.a
35. llpznqlrn fioftresca

Opeuelx.
36. Jlprauqun Ea6zue. flouolrrzren

1 2. IlpocnerJreHr{e ofrrrrKtr 14 .rlur
I 3. Ilonuoe BHyrpeHHe orpalKell{r4e.

orpaxeHHorZ nonHtr.

36. PacxoauMocrb cBeroBbrx rrfrKol
3 7 . lu$parcrlr4 oHnar oqeHxa MDrHrrM
38. Konz.recrneHHoe pe[errrre

KzpxroSa.
39. fpanu.umre ycnoBr4f, Kzpx

felrnarontqa.
40. [zQpax \Lrfl. Ha reprroArl rre,oKux

n 5 ceuecrpe:
1 . llpluoyroJrbHar aMrrnrrry.4Ha,
2. Cner<rpanbnoe orrr,rcaHr4e rrpoc
3. Jlunsa - oflrr,rqecKzfi snerurerrr.
4. Teopza (fopnazponaHr,r, orrrrr

l. 4u$paxqzr Opaynro$epa, r(ar( rp
6. Pa:peruaro r\as. cunaorrr4rreoKr4x r
7. fpaHrzuubre ycnoBlr fl. Anfl. noJrfl Ha
8. feol,rerp[s orpore Hus. ilnpeno
9. Ooprraynrr Opeuenr. Vron Bpror
I 0. Oasoerre coorHom envrfl. Lra rpaHrr
I 1 OrpaxeHr.re cBera nprd Hoprr{anbHr

74. Onucauae snleHzfi Ha rpaHr{rle M
15. Molenl cnnorunoft cpeAbr. 'Vpanr

16. KnaccuqecKirf, Jlopeuqencn ril o,
17 . [ucnepcufl. v [or.JrorrleHlre c)Bera
1 8. Hopualbnas. n aHopManbr{ ut Aucr
19. PacupocrpaHeHve cBeroBoro HMn

fpynnoBalr cKopocrr.r cBeTa. (Dopuyna psnr
20. Crpyxrypa cBeroBofi sorHrr n aH

n. Clerrp r.r3JrfreHr.Is.
ecTecTBeHHOe, AolJrepoBcKoe r4 CTOJIKHOBI{TENBHOC

AHO|O yfirnpeHr,u.

3ouu Opeuelx. [n(ppaxqzonuuft

sKpaHbr.

B cBere 4r,rQparqzonuoft reopuz.
bHofo lpa3Mepa ryqKa n (foxyce.
$paxquoHuofir 3a1arilr. I4urerpanruar

BoJrHhr. llornorqeru4 e cBera o cIIr4nJI{TopoM.
pon. 3aron Byrepa.

fa KaK nepnuft unrepQepenqzonrurft oKcrrepr4MoHr,
rpeHrlr4roHHofi raprzHu.

IrlurepQepeuqzx MoHoxpoMarr.tuecKr4x BoJrH B
uurepQepoMe.rpa.

panuoff ToJrr{r{Hbr.
KO|O CBeTa.

uuoi,t xaprznrr.
BOJIHbI.

HHOIO T4CTOIIHIKA.

Hofi xorepeHTHocrr4 cBera.

po. Ooplayna 3fipv n ee PICCneAOBaHLIe 
|UJT'

r.roHHbD( e(f(perron B onrvKe.

14HTerpan

TeopeMa

HHrerpaJr Krzpxro$a{z$parcqlronHtrft

pax. OcuonHbre rrrrrbr peruero.K.

uoft crpyr<lyphr cBeroBoro noJr.,r.
uxrorqzfi npeo6pas o Balr4e @ypre.
zso6parxeHr4.fl .rro Ad6e.

rpaHcrBeFrHoe Oypre _ npeo6pasoBaHr4e.
6opon.
Hr{rle lta3Aena.

ug..

pa3AeJra cpeA.
nareHurr Ha rpaHr4rly pa3Aena. Cro.sque BoJrHbr.

KUe 3epKana.
eAoBaHr4 e rrpe.rroMJreHnoft sorHrr. llccre,4oeaHrae

qecxofr [oBepxHocrr.r.
us MaKcnenna nns. cnnoruuoft cpeAhr.

MOAeJrb cpelbr.
nznefrnofi H3orponHofi cpe4e.

Wfl..

bca B ArdcrreprlrpForrlefi cpe4e. @zuroea.f, r.I

rrHOM Kpt4cTaJrJIe.



27 . MarepuaJrbHoe /p4BHoHrro s
BOCIp[r{Mqr,rBocTrr.

22. KrraccuQuraqzx Kpr{crurnJrr4
23. Co6crseHnbre cocro_f,Hfis rr
24. Bst lrzclreHlle cKopocrr4 pa.c

KprncTaJrJre.

25. {nofiHoe ryqerpenoMJreHae Ha
fiofireuca.

26. llony.reHr.re rroJrrpt43oBaHrroro
27. Artarus noJrrplr3oBaHHoro c
28. LIcrcy ccrBeHHar auusorponur. (
29. OpeneneBcKa{ reopur o
30. MarnzrHoe BparrleHr4e

BEHTI,IJIb.

3 I . 3ala'lr- pac ce flHns. cB era M r,rKpo
32. MonercyJrrpuoe (Peneencxoe)
33. Kovr6uHarlrrourroe r{ MaHneJr
3 4. CnercrpocKorrr4s ronr6uuaquon

B) eonpocbt K cuJvtocmoatnentaoit
no 4 cemecmpy:
l. flpranqurr cyfiepro3trrJLrkr B orrrlr
2. BonHosofi SpoHr-oro ...;
3, llnocras MoHoxpoMarr.rqecx:at
4. CSepuuecKa{ MoHoxpoMarrr
5. Ypannenue 1^nfl unocr<oft Mouox
6. B cso6oAHoM npocrpaHcrBe)
7 . flpanax noJrfprr3arlug coorBercrB

I4croqHr{Ka n na6nroAareJrro ...:
8. Hau6onee o6rqzft Blrn rroJu

cnellTorql,IMr{ napaMeTpaMr,r. . . ;
9.Kpyroeax (quprcynxpHaa) uo,nxp

gJrJrr4nrr.rqecr<oft u xapaKTepr{syerc,, . . ;
1 0. Jlr,rHefi n afl. no rrflpLrsarlm n

cocTo.flHr{r, nprr KoTopoM ...;
1 1.B onrr.rne ocHoBHbre BeruqrrHbr.

onlIcaHI,II4 -3TO.".;
12.B onrune ocuoeHoft serz.rznoft.

f,BJIteTCt .. .:
I 3. I4urencr4BHocrb cBeroBoro rroJu
| 4. Kpunax Blr.4Hocrr4 qeroBerrecxo

pa3It4qHbIM AnuHaM BOJIH LI I{MeeT cJtr

1 5. flororrq uitcs unn paBHoMepHo

I 8. CronroHoBkrreJrbHoe yu[peHrre (

19. Cpeguee none/ cpeAHf,s prHreHcrz
ocur4nJrflTopoB paBHa ...;

23 . Y cnoeue cyqecrBo Ba-nnfl

20. B
2I.B
22.14

23 .Buauo crl r,rHrep (p.p."q"o" uofi Hbr onr4cbrBaercr $opnaynofi ...;

noft cpe4n. Tensop onrrzqecxofi

x cpeA.

IIr4r4 cBeroBo[ eoruH B aHr,r3orporrnoft cpe4e.
enus Heo6Hruonennofi BoJrHbr B onHoocHoM

ltIle c aHu3orlponuoff cpe4oft. flocrpoenze

. ([onrpr,r3anlrdoHHbre npusvu).
(Kpr4crzlnnr4rrecKr{e nJracrr{Hbr t4 KoM[reucaroprr).

Keppa u florrenrca).
AKTIIBHOCTI4,

rrorrrpr43 arlzn (eQ (| erir (D apa4ea). Onruqecru fi

uanau (3Q$ercr Tran4anr). 3a4a.ra Mz.
HI,IE CBETA.

- oprrnnrogHoBoKoe pacceflHr4e crleTa.
pacce,flHprfl. cBeTa.

IJIACHT,

a - oro BoJrHa y roropofi ...;
BoJrHa -- gro BoJtHa y r<oropofr . . .;

ft nolnrr rrMeer BLrA; ...;
HlimHalr BoJtHa [oleperrHa. r{ro sro osna.raer?

BoJrHe, Anr Kouopofi npu pacrpocrpaHeHrrrr or

LI cBerorloro rrf{rca .... Ou xapaKTep]n3yercs

r4g, flBIrfle-Icr qac)THr,rM BI4AOM nOJrtpr43aIIrZI4

er co6ioft np o cleft rurz ft c lytait n o Jr.fl pr,rs arlrr o HH oro

KTepr43).roqr4e cBeTOBOe froJre B TeopeTurrecKoM

yloqeli cBeroBoe [oJre B 3]KcrrepzMeHTe,

fJra3a olrpeAeJr.{eT eto rIyBcTBI,rTeJrbE:ocTb K
finn4 (nprziuepno);

Nyquficx 3apflA He rr3nyqaer, r{3Jryqaer 3apflI'
pr4Ha crreKTpanruoft rrrHtru o6ycnonleHa . . . ;
rnofr lznuz o6.yclonleHo ..,;
rcrpanr,Hofi lLruvtu o6yclonneHo ... ;

ocrb arrcaM6nn uengaunro4efi crnyrorqzx

npalKruqecxr.t. ... noluonoft (fpqnr;
eer rrpulKTr{rrecKnr ... BoJrHoBofi $pont;
a Maftrenscou.allOnra;

HIII{U COCTOTT B TOM, qTo ...:



Bperrar KorepeHTHocrr4 cnrera -
llpznqzu fiofi renca-Kupx
rluclo OpeHenx rBr.f,ercJl

27. fiu$pary]roHuar g.nuna )7 o -
28. fpauvvHbre ycrroBzx Kzpxro(f

npannnrnrrfr pe3yJrbrar roJrbKo B c.[yqae;
no 5 cemecmpy:

1. [atr oupeAeneHr4e rro,HflTzr.fl

2. [arr onpeAeJreur4e rroHflrLrfl
3, [art onpeAeJreHr,re ronflrrrfl
4. .{am onpeAeneHr{e rroHflTlr.ff

perr€rxu.
5. Yeu onpe4eJrrercr pa3pe
6. rleu onpe4errflercflpa3perrra
7. Iluueirrtas orrTuirecKa;r c
8. [ncnepcuxonru.recrofi
9. ,{am onpeAeJreHrre rotrrrrrt
10. flam onpeAeJreHrre flol{rrrrt
1 1. ,{arl onpeAeneHrre rronrrr,rt
12. lnr orpeAeJrenr,re rro]Frrrr.r.a

I 3. CSopuynupyftre rpaHnrr

E na nnocroft rpauzn;e

1 4. C(popnrynupyftre rpaH.nrru
sa nlocrcofi rpaHr{Ue

15. Ilousrtle "yro[ Bproctepa".
16. lloHmue "uorHoe BHyrpeHH
17. larc orpeAeneHue novsruir
18. Onru.recKafl ocb Kpzcranna
19. fnasHa-s rrJrocKocrb B ErH

20. [nr oupeAeneHze nousrzfi
21. O6rrrcnoBeHHafl BoJrHa B o,

22. HeolrtKHoBeHHar BoJrrra B

23. LIzo6pasr.rrb Ha pr{cyHK:e

o6rxnoneuuoft u Heo6sr
24. Hro raKoe <nonxpzsarop>?

AaHHOro orrTr4qecKofo .ycTpo

2,5. 9ro raKoe <gerneprs Lnonyr
$usuuecrcofi pea-uus aq :atr AaH

26.ho raKoe <s([$ercr @apa4er
27 . lairte olpeAeJreH r4e rroHfl'rtrfl
28. [aine orpeAeneHrze rroHflrr,rt
29 . [Ipuutllrnrr $opuhpoBiaHrdt
30. Ilpunqzu fioftreuca n t|opn,r

KOrepeHTHOrO cBeTa.

31. flpe4craBJrenrre o ronorpa$z
uso6paNeHzft.

Mexanugu MarHLITHoro

KracczqecKas reopzf, lrr3nyrle
KolrSusaurroHHoe pacc(ssHae

24.
25.
26.

Ja.

33.

34.

ro napaMerp, otrpeleJrrelmrft cneAyroulru o6pasolvr :

$opuynnpyercrr cneAyrouurra o6pasou : ;
meft xapaxrep?rcrr.rKo ilr gu$parcguu u

Invna z npvroropoft...;
-lB Jrrrorcr npuS n"wzure JrbHbrMr,r. Osu Aaror

"4arbH.f,.f," 3oHa B 4rE(fpar<qzounoft reopzlr.
" 6rr,rxn jflfl " 3 oHa :B 4r.r$parqzonHofi :reopzra.
"yrrtoBa.r Ar{clepcur 4n$paxqzouuoft perudrxu.
pa3perrarcqas cuo co 6no crr (cvna) 4ra (f par<qraouriofi

cnoco6noc:fb Mr.rKpocxola?
cnoco6uocrr renecrona?

- 9To cpeAa,p:rfl xoropofi ...

- 3TO" . ..

Sasona.a cKopoc.ru cBera)).
rpymroBar cKop0cTrr cBeTD).
IropManbHar" 4ucnepcz_a.

" aHoMaJIbH ax" gucnepcur..
ycJroBrrr Anr raHfeHqzalruoft KOMloHeHTbr BeKTOpa

IB}D( cpeA.

ycnoBrrrr 4nr nopuallnoft
ABP( cpeA.

KoMrroHeHTrr nerropa D

orpaxeHlae".
kr3orporlHat" u "aHz3orporHan" cpeAa.

uoft cpe4e - oro .. .,
oocHofo 14,4ByOCHO|O Kpr4cTanJra.

oM KprrcTaJrJre - 3TO....

Hyro opr{eHTa{urc BeKropoB ,z S n
uofi sorHe.

p 14 B eAr4re rpr{M ep br (f rzsuvecxo fi p e asms aquu

HoBafl [Jracrr4Hr(a> ? llpune4r{Te npr4Mepbr
Fo orrlrzqecKoro ycrpofi crsa.

"y[pyroe" pacceflHtre cBera.
'ueynpyroe" pacce.f,Hue cBera.

vpr.

I{poBKe Kzpxrn$a. [usparcqrls rracr]rqHo

Mero.4tr co3Aarrnf, ronorpa(fzqecKlrx

HI4r rrJr0cKocTlz non{pl,I3arluu.

noKa3blBae[.

E,D,K

fl I4 rlotnotue}Ju.fl..



7. YqEEHO.METOAI,IIIEC

a) ocr{oBHar nnTepaTypa:
1. (Dzsu.recKlre ocHosu eoroxogHoft
Tensxoea. - M.: I4II pI4Op: Hl4U
o6pasonaHze: Barananpuar). (nepe.uner)
2. Qusut<a. Boilronas orrrzKa. KpaHroez
Qusuxu: Y.re6. noc" I C.I4.Kysner1on,
yre6.: HI4II I4HOPA-M, 2015 - 2t|2 c.:
3. OnruqecKrae lrcMepenr4s. [gnerrpouH
U;liauun a p1p. - M.: Yuunepcr.rrerc.Ka, Kl

0, AononHr4TerbHa-rr nr4TepaTypa:
l. (Dtrsuxa. Ocnosrr gJreKTpoAr{HaMr4Kr.r.

noco6ue I C.V. Kysueqon. - 4-e uz,a,., uc

7782-2697-s

M, 2015. - 231 c.:60x90 1/16. (nepenner)
2. Kone6arurr, BoJrHbr, onrura./CapuHaM

3. I,Ipo4on, I4.8. Bolnonue rpoueccbr
Zpo4on.-7 -e uz1. (el.). 

- 3nexrp,oH. rt
Jla6oparop ux suauuit, 20 1 5 .-C"rr.r.
s-9963-2738-6.

n) nepzo4zqecxr,re v3 Irarrlzs;
1 . Ksaurosa-fl sneKrpouuKa: http://www.qr
2. Vcnexa $usrEuecrux HayK: http:llafn.ru
3. Xypuan rexHrlqecKoft Szsr.rr<raz llzctv
B.) r{HrepHer-pecypchr:
1 . http://www.laser.ru
2. http: I I www. cislaser. com
3 . https ://www. comsol.m/events/

8. MATEP?IAJIIbHO.

flpeno4ananze Ar{crlrrnJraHbr
rrpe3eHTarluft u xounbrorepubrx cr4My
ooopyAoBaHHbrx Mynbrr4MeAufiurrvr
ooecneqeHr.rs [poBeAeHr,r{ npaKTr4qr3cKr.rx
OaIIM, a Arrfl npoBeAeHr4.a na6oparopHbrx

Ay4zropran 1.nfl npoBeAeHr{rr 3a
KoMrrbrorepaiuz, o6re4uHeHHrrlru B "[oKaJr
HeooxoAr4MbrM cprcTeMHbrM LI [p]rKnaAHhrM

EII I4HOOPMAIII4 OHHOE OEIICIETIEHI,ItI
Hbr (MOAyJrfl)

Vqe6Hoe noco6ze / A.B. Crperanon, A
ra-M, 2013. - 106 c.: 60x90 1116. - (Enclree
N 97E-5-369-00966-6.

lplrpoAa r{3nfreHll.f,. OleueHrrr arorunofi n flIJeDirnpvAa r4sJryLrcrHlti{. JJIeMeHTbI aroruHoIZ n ngepruoit
.Jh.rgep - 3-e as4., nepepa6. r4 Aorr. - M.: Bvson.

l/1 6.(n) ISBN 978-s-9ss8-0350-0.0 l/16.(n) ISBN 978-5-9558-0350-0,
pecypc] / A, FI. AH4peen, E. B. fanpralon, f11f.
; Jloroc, 2012. - 416 c. - ISBN 978-5-99704-173..2.

SlerrpoirlafHr4,rFrhre xone6aufis 14 BoJrHhr: Vqe6noe
. LI Aorr. - M.: BysoscKzft y-re6uur: HtIq ZH@PA-

rsBN 978-5-9s s{t-0332_6.
- HoBocz6.: I{fTV, 2015. - 116 c.: ISBN 978-5_

Ocnonuue saroHu[3nexrpounrrfi pecypc] I U.E.
Bbre AaH. (l cpafir pdf :265 c.). -- M. : BZHOM.

BaHvrfl; Adobe Reader XI ; srpau 10". - ISBN 97g_

-eitectron.ru

e xtTO : http : I I j c>urnals. ioffe.m/pjtf

I,IqE CKOE OEE CIIEqEHI4IE
IIJI?IHbI (MO,4yJIfl)
qycMarpr.rBaer npLrMeHeHkre Mynbrr4ue4rEftnrx
ft, vro o6ecreqzs aerc . rrpoBeAeHr4eM gausrraft s

)yAoBaHheM ay,qr{ropr{nx xa(fe4pu OuIIM. [impa6or r{Merorcfl KoMfrbrorepHhre KJracchr xa$eadu
T,

ruft ocHarrleHbr coBpeMeHHbrMr.r nepcoHanbHbrMr4
Hyro Bbrqt4 cnr4TeJlbHyro ceTb z yKoMrrneKTOBaHr{hMr4

fpaMMHhrM o(iecue.reuzela.
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3ane4yrorquft xa([e4poft

HanpaBJreH14t

flpe4ce4areJrb KoMlrcculr

3anelyroqzft xa(fe4pofi

3ane.qyroqufi xa(pe4pofi

3are4yrorqnft xa(f e4pofi

Fa6o.ra"f, nporpaMMa Ar.rcqun Jrr,rHbr

Pa6ouyro [porpaMMy co craBr,rJr

Peqeugern (upe4cranurelr

llporparranaa paccMorp eura rr o4o6pena na

Pa6o*ras [pofpaMMa paccMorpeHal

B coorBercrBr,rlr o rpe6onauuruu O|OC BO

u na$elprr OuIIM

HA 3ACEIIAHIIPT yve6no -naero,4[.Iecroft KOYr,rCCuu

HbII'tI'OA

e..d,

// t/Y

(or4o,

Pa6o\as, ilporpaMMa o4o6pena ua

flpororon sace4arrvfl raQe4pu J\b

JII{ICT yTItEP}I(An"trUIfl
PAEOIIEfr IIPOI]PA AI4CrIr4rrJrr4Hbr (MoAyJnr)

( P("fl rom

Pa6oqas nporpaN,rMa o4o6peua na . ue6urd ro4

flporoxon 3ace4artLrs. xaSe4prr Ne _ or--iltZ

Pa6oqeu nporpaMMa o4o6peua ua

flporoxon 3ace4anvrs, xa(f e4prr No


