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Bbrcr[ero o6pasonaunr
<<Bla,uu rocyAapcrnenurrfi yHr.rBepc[Ter

raqa u Hllrcolas lplrropreBuqa Cro.rreronrrn>
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llpo $umlnporpaMMa roAroroBKu

YponeHn Bbrcrrefo o6pasonaH us 6a

@oprraa o6yuenux oqHa{

Tpy4oeunocrr
sau. e4., / uac.

SxsarvreH (45)

Sxgauen (36),KP

Srcranren(45),
9xsaueu(4s), KP
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l(e.ruuH ocBoeHr.rr ALrcur4
paccMoTpeHr4e oflTt{rrecKr,rx .fBJre

,{ucquununa <Ocnosbr orrrllKr4)
TeoperuqecKux u Qusu.recxzx
roryqeHHbx sHaHuft n QyH4arr,t
rexuororufi.

3aga.rfi AncrlurrJrr{Hbr :

r,I3rIeHLIe OCHOBHbIX 3aKOHO

oJreKTpoMarnnrnoft nomrosoft
r.r3yqeH[e ocHoBHbrx
upu6rrl,rxennv Ha ocHoBe MoA
o cBoeHr4e rrpr{MeHeHr4fl
orrvrcanvrs. [pr.rHrl[[on Qfl
BKJnOqiu{ nru epHyro TexHr,rKy ;

[p[oopeTeHr{e HaBhrKoB

,{acqzunu"" 
t'-Xr"':;:

npodlecouonanurofi o6pasonare:r

Irl:ryuenze 4annofi Ar4crlu
upuo6pereHHbx cryAenTaMr{ B

Ocnonu rsaHrosoft $rasraru, Tecl

3HaHu.{ vt [paKTr4qecKrle
Hcrronb3ryrorcr B 4zunnefiurenr n
Sner(TpoHlrXr,r>, <KorepeHTHtUr
t{3JIyIeEtI.If C BOIII0CTBOM)), (
[ccreAorBareJrbcKar pa6ora B

nrrnycnuofi xnalu(puraqnonnoft

3. KOMTIETEHUI4I,T O

B pesynrrare ocBoeHr4s 
"4t4c

cJreAyrcrque KoMrreTeHrILr r{ :

OK-l : cnoco6uocrrro $opnazpo
zlaasuit.
OfIK-4: cnoco6nocrrro
e cnoefi npoQeccraoneurruofi
OIIK-6: cnoco6nocuro
IrafrHo-TexHuqecKyro un$oprraaq
IIK-I: cnoco6uocmro K alarl
upu6npocrpoeHVr.
tIK-3: cuoco6nocrbr) K rrpoBeleH
saAaHHofi Mero.rlr{Ke.
IIK-5: cnoco6nocruo K aHaJr
COOTBeTCTBLIII C TeXHLIqeCKVM

OXCMOTCXHI{qECKOM I{ 9JIEMEHTHOM

B pesynrrare ocBoeHr,rt

|K&3aHHbrx KoMrrereHrlraft no
TeMaTl,rrrecKr,rMr.r MoAynrrMr4 Arzcrl
o6yvenua rz npo$eccuoHalruofi

IIbI, IIpIIMeHtrTb

I. UEJII4 B OE HIIjfl Akr crlr4rurr,rHbr (MoAyJrfl )
(uoaynx) ocuo*r orrrr{Kr{ .f, BJrsrotc.rr [ocJreAoBareJrbHoe
Ha OCHOBe eAI4HOIO gJIeKTpOArrHaMLrqeCKOro nOAxO,4a.

cnoeft qenbro c(fopuzpoBarb y oryAeHroB roHvMaHr.re
conpeuenuofi onruKlr u [paKTr{Ky rrpHMeHeHLn

bHbrx r.r [pr{KJraAHbrx r,rccJreAoBaHr.rr:K s o6racrz Jra3epHbx

pacnpocTpanenur CrleTa c TotrKr,r 3peHr,rs rlacczqecxofi
u Marcsenna-JlopeHqa;

rsauuo4eficrBvrs. cBera c BerrlecrBoM e rvHeftHol,r
Jlopenqa AJrr Marepr,raJrbHbrx cpeA;

eHTaJIbHhIX sr,rsnuecrux 3aKoHoB Olr.t{qecKux snreH[fi lns
lrpoBaHlr{ pa3nuqHl;rx orrruqecKrrx npz6opoB r4 cr{creM,

rreJrbHof o pertreHras'fr,rrloBhx 3aAaq B onnonofi orrrr4Kr.r.

cqr{[Jrr{Hhr B cTpyKTypE olrorr Bo
)) orHoclrrcr K 6agoeoft qacrr4 ocnosHofi

14 nporpaMMbr.

npoxoAr{T s 4-5ra ceMecrpax u 6utupyercs. Ha 3HaHr{rx,
r o6qeo6pa3oBaren6Hbrx KypcoB (Drasura, Marelrarrzrca.

BepotrHocteft u MareMarr4qecKar crarzcrl,rKa.
HaBbrKr{, noryqeHHbre kr3 Kypca <Ocnosbr

rrcfreHr,ru cJreAyroqrlx Ardcrlr4rrJrr,rH <OcHonrr
ril>, <<Heluneiltuas. orITr,rKD), <Bgauir.ro.{eficreze

KJraAHar orrrrrKa)), <Jlanepnar r,exHr4KD),
ecrpe)), a raKxe 6yayr [pr4MeueHbr Arrfl

OIITI4KI{),
r<eaHrosofi
Jra3epHoro
<Hayvno-

HAITUCaHUS.

IOIIIETOC^f,, OOPMI,IPyEMbIE B pE3yJrbTATE
EIJVrfl AI,t C qU[JrI4Hbr (MOAynfl )
rrJrllHbr < ocHoebl orITr4Ka)) o6yuarorqufi cx 40rxeH ocBor4Tb

Mr.rpoBo33peHrrecKyrc no3r.rqurc Ha ocHoBe Qranocoocxzx

BpeMeHHbIe reHAeHIIIlv pa3Bkrtnfl TexHr.rKr4 z rexnonorzfi

o6pa6amrnarr, aHaJrr,r3r4poBarb pr crrcreMarr43r,rpoBarb
IIo TeMaTI,rKe ]IccJIeAOB aHr,Ig

nocranlegnoff 3alraqvr zccne4onanufi n o6lacrz

rasruepenufi u uccJreAoBaHvrs. pa3nr,rrrHbrx o6rexroe no

pac.rery, [poeKTr4poBaHr4ro kr KoHcTpy[po]BaHr.rrc B
r{eM Tr4rroBbrx crrcreM, upn6opon, 21eranefi r4 y3noB Ha

r.rHbr cTyAeHT AOnx{eH AeMOHcTpI4pOBaTb OCBOeHr.re

yMeIJvIfl' BJIaAeHI4t)), B COOTBe"ICTBIZVI C

rroJrr{eHHbre 3HaHr4r B rrocJreAyrorqeM

(3HaHI{r,



no3lrrllro Havrx ocHoBe (OK-l);
Scxrax sHaHuft Arrs. (popvrzponaHur Mr{poBo33penqecr<ofi
o co 6uo crrrc yqr,rrbrB arb c oup eM eHHbre TeHA e Hr\Lrr4 p a3Bv"rvs

orlTaqecKofi rexnzrr,r rr rex s croeft upo(peccnonanrnoft Ae.rrrerrbHocrn (OIIK_4);
MeroAbr c6opa, o6pa6orrra, alanr
ooJracTla orrTrrqecKrrx I,IccneAo
onrr4qecKoro uptt6opocrpoeHr,rJ{
vauepeuufi u lrccJreAonanraft
3a4alJilfr TIIIIOBbIX OIITIAqeCKLIX

oJreMeHrHoM ypoBHsx @K-5).
Vnrerr: nprrMeHrrb

Mr{poBo33peHrlecKofr [o3r4Ur{u
coBpeMeHHbre TeHAeHrIr4r.r

npo$ecczonalruofi AerreJrbHocrr4
cr,rcTeMilTlr3ar\vv HayqHo-TexHz
(OIIK-6|); aHanr.r3rdpoBarb 3aAarru
(IIK-1); npr{MeHrrb Mero.ur4Kr{
pa3nutrrrbx oSrer<ron rro ga.uaH

TI4NOBbIX OITIIqECKI,IX CI{CTEM,

erreMeHrHoM ypoBurx (nK-5).

Ha r,rx ocHoBe (OK-l);
cnoeii upo(feccr,ronaluroft
cr{cTeMaTz3ArJtru Ha
6); nrero4arrav arraJvla salra-r- vl

MeTOArZKilMr4 npoB eAeHr,Ur

MeroAr{Ke (lIK-l, K-:)t

ceMecrpe 7 gaqerHrx ept:rrup',)52,

I I{ crrcreMarr43awv Hay(rEro_TexH[qecKyro rau(f oprr,raquro n
vir; MeroAbr alaJrtrlta 3aAarr uccnr:4onauraft s o6uacru

K-6, IIK-I, fIK-3); MeroAr{Kr{ rrpoBeAeHr{, orrrrrqecKux
irHbx o6rerros II0 3a,4aHHOft rr,rero4zKe; TexHr4qecKr4e

, npr.r6opon, 4era:refi r4 y3JroB Ha cxeMorexHr,rtrecKoM r.r

(franocolpcxzx suaHr,rft 4rfl (popvuponauua
trx ocHoBe s o6racru olrlrKr.r (OK-l); f{r,rrbrBarb

vr.fl. onrr,r.recxoft TexHI4KLI v rexuolorzfi n cgoeft
OIIK-4); [pr4MeHrrb MeroAbr c6opa, o6pa6orxz, alaJrvrsa vr
cyro uH(f opMarlr4ro n o6nacrrn orrrkrErecKzx r4ccJre.rro sarfuir

saHuir s o6racru orrrr,rqecKoro npz6opocrpoeurz,
poBeAeHIIr OlTLIqeCKr4X r,rsltepenufi u raccle4onanufi
MeroAr4Ke (tIK-3); cocraBJrrrb rexunqecKrre 3anaHzrfl nra

pu6opon, 4eraneft kr y3JroB Ha cxeMorexHr{qecKoM vl

gnaur'rft 4nx (f oprrazpoBaHr.ur Mr,rpoBo33peuqecrofi rro3r,rrlrrr4
3HaHrtMI'I O pa3BUTLrr4 OIITuqecKofi 'rexHrEXrA U Texnororzfi n

cl,rcreM, upr.r6opon, Aeranefi r{ y3noB

4. CTPYKTYPA coAEpxAHtrE Ar4crltil[nrrHbr (MoAyJrfl)
Odqa"{ TpyAoeMKocrb

)Tvr (OfIK-a); MeroAaMr4 c6opa, o6pa6ou<2, alarrLr3a vr
un0oprraaquro n o6nacrr4 orrrr.rqecKpx r{ccJreA osalnir (OilK_

aMr'r raccJreAonaHufi s o6nacrz o[Tt4qecKoro npu60pocrpoeHur;
usuepeuaft pr t4ccJreAoBaHraft pasnl{wfi,x o6rexron no ganaHsoft

COCTABJIEHT4f, TEXHIIqECKIIX SAtr]aNllft AJUI TI4IIOBbD( OIITT4qECKI4X
cxeMorexHr4qecKoM 14 gneMeHrHoM ypoBrux (lIK_5).

br cocraBJrrer_lZ savernbD( eAr4Hr4rI, 432 ,nacon. LIz uux e 4
a s 5 cerdecrpe 5 ga.rerurI;x eAr.rHr4rl,_!$euacon,

PasAel (rerraa)

ALICUI,IruIilIIbI

Br,r4rr yre6Hoft pa6orrr, BxJrroqat
caMocrorreJrrnyo pa6ory

cryAeHroB u rpyAoeuxocrr (n
vacax)

O6lelr y.re6-
nofi pa6oru, c
IIpr{MeHeHI{eM
I'IHTepaKTLtB-

HbIX MCTOAOB

(nuacax / o/o)

Oopurr
reKyrqefo
KOHTpOn.rr

ycneBaeMocTr,r

(no uedem*t
ceuecmpa),

Qoprr.ra
upouexyro.rHofi

aTtecTal\Iltr
(no cemecmpau)

Vpaenenrax Marcnerua.

Sueprna cBeloBbrx
uolefi, (Dorouerpral,

I(racclr.recra.f, rooplu
I{3J5rVg11Uq aTOMOB Vl

I4nrepSepeHqux cBera.
llnrepQeponaerpu.



5 cerrecr
Bne4eHue a @ypre-
orrnKy. Teopzr
Qopnauponanlr.a
OIIT}TIIECKOTO

BsanrogeficrBze cBera c
BEIUECTBOM.

,{ucnepcuoHnue
cooTHoUIeHUS.

Cuexrpalrrnrft aualuz
Ilpoxox4enue cBeroM
rpaHr.rrsr pa3AeJra cpeA.
(Dopuynu (Dpenenu.

Clo.sque BoJIHbr,

3Qr[exr rroJrHoro
BHyTpeHHero

Pefiruur-
rcourpolr J\bl

Onrr,rxa aHtr3orponHbrx
cPea, 3mnncoraA
loKa3aTeJI{

BpaqeHr.re rrJrocKocrr4
noJrf,pr,r3arlnu.

EcTecrseHHar
O[:UlFIeCKat aKTIIBHOCTL.

Pacce.sHze cBera.
Ynpyroe r.r Heyrpyroe
paccef,Hr{e cBeTa:
etDrfexr TngAar.f,,
Pe;leencroe pacce.rrHr{e,

xou6r,rHaqraonnoe
paccef,Hr4e cBeTa vr

paccef,Hr,re

Magaelrurralra-

Pefirprsr-
xourpo"rr J\b3

Zrtrro sa 5 ceuecqr:

Srsarrren(45),
Sxsaruen(36),

KP

PasAer l[. YpanneHr.rs Ma

br, prBAeJrbr Alrcq[[Jrr.rHbr

BoJrnosoe vpaBHenue.
Jlerqux 1. VpanueHzl Marcnenna. HOBOe ypaBHeHr4e.

Jlexqzr 3. llapalaerpbr CroKca.
2. Sneprlrs cBeroBbrx rr

JIeKrIl.rs 4. Sneprur r vHTeHcr.rB
Jlexqux 5. Berrop Ynaona-lloftnryr
Jlexqux 6. Cneronrre BeJrr4qr4Hbr.

Jlercqu s 7 . Klrrcnwir*xas



eMhr, puBAeJrbI Ar4CIIr4 TIJIUHbI

Jlercqrur 8. Cramcfla.{eqs{e saKortr;
Jlexqul 9. Arov n nole cneronoft

,4. lftrrepdepeHrtr{s cBera.
Jlexqlu I 0. Ianep6eperutr{r: cBera.

IVITilM
PesoHaucuoe nornouleHlre oafla. 3aKoH

Jlexuurr 1 1. llonrpre npeuer*roft z
Jlexurur 12. Cuoco6l,r ronyqeHr4t
Jlerqrax 13.

rlt4r.r. I4Hreglepoumpu Mafinlrncoua u lOnra.

PasAer 5. lurfparcqus cBera.
Jlerqr,rx 14. [u$paxun-fl cnera. I]

Jlexqur: 15. Az0parcl44 gpgg_gl{ I

-[95944_ I 6. An$paryyoHge4 ]glnc
Jler<qvr 17. flu$parcrtus Bynrda.-E
Jlexqur I 8. 3arnroqrrreJrbHat

PasAer 6. Bneaenne n

uqun fiofirenca-@penels. Ilonrr (Dperrenr. llHrerpan

pr ee ocHoBHhre

bHbII{ 
'IHa-JIVI3,

5 ceuecr
.T vpoBaHr{fl orrrrrqecKoro vro6paxeHr{fl .

Jlerqprs 1. BseaeHrae n
JleKuraq 2. T eopux Sopnarzponanus
Jlerqur 3. PaspeuarcrrJas. cvila
Parge.rr 7. Braumoaeficrnze
Cnercrtrla"rrrnrrft an:uru:
JIexLIrs 4. Ypannenus Ma
tneslpl,r.
Jlext-tz.f, 5. KounneKcHat
Jler4ux 6.,{ucnepcuoHnbre
Cuemrpanrnrrfi aHam.rs

Pa:Ae.r 8. Ilpoxoxr;IeHrre c
nomr. 3Oftercr noJrHoro
Jlexurax 7. llpoxoxAenue
Jlerqzs 8. BrrsoA 3aKorroB rrpeJroM
Jlerqux 9. Hopuan[,Hoe r]ra.4eHr4e

PgyrlpeHHero orpaxeHlrr.
PasAer 9. OcHonu Nrer,aJrJroo
JIeKuus [0. OcHosrr

us 466e.
fo,l

Bera c BeulecrBoM. {zcnepcuoHHbre coorHolreHuq.

B cpe,4e. Arolr B noJre cseronofi BonHbr. MolercylxpHbre

rrecKa.f, rrpoHr{rlaeMoc.ltb LI rroKa3 aTenb IIp eJroMneHru c
rrreHr,rff. @agosas v rpyrrrroBar cKopocrr.r cBera.

rpaHrrrlbr pa3AeJra cpel. @opnrylr,r Opene.ln. Croqqrle
Hero oTpaxeHrrfl.

LIqIIEIE YOJIOBII' B

Ha rpaHr.rqy pa34ena rr crorqrae BoJrHbr. O$@err rroJrHoro

HOCTHbIE BOJIHbI.

ocTHbIe BOJrrrbI B nrpoBoArrrlr4tx c

3.rr.uuucong [oKa3areJr_s rrpeJroMJr elolas..

SlmEncou.( rtoKiilareJr.s r
kr ABynyqe-npenoMneHr4e Ha rpaur,rqe c aHpr3oTponnofi

qnu. EcrecrBeHnafl orlTrr.tecKafl aKTI4BHocrL.
r,r. EcrecrneHHar olrutrecKar aKTr,rBHocrb.

pacceqnue. Kovr6unaqrroHHoe paccesHue cBera r{

Hrre cBera. PaccesHze Mannelr,urralaa-E

Pargel 10. Ournrca raHrr3o'rpo[]rr
Jlerqzr I 1. Onrrara aHn3orDorrH
Jlexqnx 12. llocrpoenue fioft
9P9494.
Par4e.r 11. Bpaqeurre [JrocKoc.rr{
Jlexrlns 13. BpaUesue rrJrooKocrr.r
Jlexqux I 4. Onrz.{eoKpr aKTr{Blrbre

ParAe.rr 12. PaccesHrre cBera.
ccefl rrlre Manae.nr,rulaMa-

Jlenuu-f, 15. Paccesurae cnera. V
Jlercqzx 16. 3Q(berl lfznAarrq
JleKqras 1 7. Konr6uHauvoHnoe
Ilerqux 1 8.3axnro.l4r'eJrbHafl neKrlrz

JIAE OP ATOPHbIE 3AII'ITI{'{
(4 cenrecrp)



1. llnrep$epoMerp
cxeMbr. Paslu.IHrre
uupr.rHbr.

2. Mogu(pzxaqux T.
[poBepKr4 KaqecTBa

3. flpousno4crBeHrr
4. I,Isuepeuze

rloMorrlblo MIrKpOcKona.

5. ,{nQparqrEx OpayH
6. Zsy.reHue gn(ppax

TIPAK1TUTIECKUE 3AIIfl TI4g
(4 cenecrp)

1. Ouronrr @ypre
r.rHTerpaJron @ypre, neoSx

2. KoppenxquoHHat
(5 ceuecrp)

l. Pacq€'r uapaMerpoB
nurep(peporrlerpa Mafi

2. 3aaanu, cBs3aHHr;re
Oa6pu-llepo.

3. BrrqficreHqre nu
sKpaHoB (rlenb, KpyrJra.f,

4. llpenonaneHr4e Ha

Anr crolbr Cronerona.
5. BrrnomreHr,re r

9JreMeHTaM[ rronrpI43alll,I0
6. Ananras cocro.rrHr.rf,

KOMneHCaTopbr.

5. OE
flpone4enze neKrlr,roHHbrx

ooopyAoBaHHbrMn KoMrrbroTe pauu
qreHr{e ;rerqrafi 4euoucrpaqzeft

B parraxax JreKrlrroHHoro
Kounuorepnbre cuMyrsrlpru

na3epHbrx [epcrreKTvBHbrx Tex
flprunreneurre MyJrbrr.rMeApra

KoMnbrorepHbrx rrpe3etlrarJuir u
TexHonorzx upo6lenanoro
llpu paccMorpeHr.rlr

'reopeTr{rlecKoro MaTepva-Jra, kr

cuoco6oa peruenus rocrasreuHofi
Bcrpe.rv c yqeHbrMr,r vr

llcrroJrb3oBaHr{r [epcleKTr4BHbD(

6. OIIEHOTIHI'IE CPEI
TIPOME}I(YTOII

Arrcuu[JrrrHhr
CAM

a) eonpocu p eilmuuz-KoHmpoiln :
n 4 ceuecrpe:

ftrenrcoua. Onrra.recKar cxeMa. IOcrwponra onru.recxoft
ru uurcp(fepoMerpa, uacrpofirca Ha rroJrocbr roueqHofi

fpuna aureprpepoMerpa. MaftrelrcoHa rrfl
orrTI,IqecKI4X,4eTaner.

b ollTt4qecKr.rx rroBepxnocreft npo6urru cTeKJroM.
rrpenoMJreHr,r{ [po3parrHoro Marepr,rana (crexna) c

Ha pa3nr,IrrHbrx T,Lr nax sKpaHOB.
o[ peuerxz.

tz. flpeo6pa3oBaHrre oypre. flparcruvecKr4e Brrt4cJreuut
Mbre B 4anruefinreM r43JroxeH[I{.

Krlrl.f, . Teoperua BHuepa-Xtrnq[Ha.

unrep$epenquonuoft Kaprlrubr [ils. pa3rrr4qHbrx HacrpoeK
)Ha r.r lrHrep(feponaerpa IOnra.
c MuoroJrf{enofi uurepQepeHqzeft u unrep(fepouerpol,r

HHbD( r.rHTerpanoB AJnr HeKOTOp6X OCHOBHBIX Tr4rroB

cpea. I4cctreAoBaHr,re $opuyn

),

vs. fiofirenca lrnrfl. pa3nI,IrIHbX .ta4aq, cB{3aHHbIX C

rryrrKa. llonrpusaroprr r{ $a:oeue

OIITLIKIL

I4IIe pa3lena npo3parrHbD(

r43Ar\I4rr oBeTOBOT.O

TE JIbHbIE TEXHOJIO II4I4
Yr o6ecneqeHo clequaJrr43rlpoBaHHbrMrr aypkrropLrflMrr,

SneKTpoHHbrMa rlpo eKTopaMI,I, qTO IIO3B O JIgeT COrIp oBox.qaTb
rrbrorepHrx cnaftAon.
ItcrloJlb3yroTcjl TaKXe CJIe.4yIOq[e TexHoJroruII4 :

JIa3epHo-t4HAyIILIpoBaI{Hbrx rlpoqeccoB, ne}Kalrlztx B ocHoBe

nonorzfi (upoee4euue JreKrrlrroHHbrx 3iaH.rrrr4fi c nprzirreueHr4 eM
Hcrparlr{oHHbrx po Jrr4 r(oB c trroMorrlbro npoeKT op a urru OBM) ;

zx (case-study).
lpaKTr,rqecKoro [pr4MeHeE[r{, paccMoTpeHHOrO

yeTcr Ar4anor co cTyAeHTaMn IJ'A. rrpeAMeT BO3MOxHbrx

cral'au\ pa6orarorquuur B HarrpaBJreHr4r4 pasBkrrtrfl
brx rexHoJrornfi.

. IJrtr TEKyITIEIO KOHTP O Jrfl ycfrEBAEMOCTr,r,
ut ATTECTATII,II IIO UTOTAM OCBOEIdiLTfl

yIrEEHO-METOAITTIECKOE OEE CrrEqEHpI E
bHolz PAEOTbr CTyAEHTOB



leftrnnr-rconTBqlr 1
I "3anunzre ypaBHeHr.re AJrt

B HarrpzrBJreuuu opta il .

23atmure ypaBHeH ue 1ils.
BoJrlrbr, paclpocrpansrcqeft cs n

3. 3anuuure ypaBHeur{e
Kpyry H pacflpocrpaHxroulefic.u n n

4. Kaxofi rapaMerp
orrpeAeneHr,rq B cryqae ollTlrqec

5. Kaxoso ycJroBlre KBrBrz
TpaKTorlarb no npeuenHofi

6. Llsolpazure
rroJrspr4:3oBauuoft BoJrHe, pacr

7. C$opuynapyfire rpr4rrrlr4
.u{alra3oHa.

8. SnerrpoMarHr.rrHrur BoJrHa
9. r{ro TaKoe Kpr4Bar BI4AH

lCf. llpr,r BbrrroJrHeHrtLr KaK[x
cqr.rrarbcs unocnuu? Oreer rro.rroH

I 1. llpu BbrrroJrHeur4rr Karr4x
cqr,rrarbcr c(pepn.recruu? Orner

&,nruHr-rconrpglb 2
12. LIso6pa3vre na c(pepe

JreBoMy snJrr,rncy BOJTHe c OTHO

MexAy rrr.rMr4 6 = tt 16. llpuuxrr
13. I4so6pinr.rre na c$epe

npaBoMy gnnr4ncy BoJrHe c

uerqy Hr{Mlr 6 = r I 4. llpHuxrr
14. I4zo6pazure Ha cdle

rloJrspr.r3oBaunoft BoJrHe enunvrqr

rrol yrJroM 135o n ocn a6curacc.
15" BrrqncnraTe [apaMerpbr

Kpyry.fJpzH.rrr So = 1.

I 6. BrFrr.rcnr.rre rrapaMerpbr
Kpyry. flpunxrl So = I .

17. Cnerrarraocrbro Klnu I uzl
cnerrrqefficx rroBepxHocrr,r E oAHy
AJrfl K, ec:nu rlcrorlHt4K no.uqr{H

3aBr,rcstqyrc or yrna ua6;rro4enux,
I 8. Brrqzcru,rre lapaMerpbr

yrnoM n /3 rcropr{3oHranrnoft ocu.

19. Llzo6prrr.rre ua c$epe
IrpaBoMy sJrJrr.rlcy BoJrHe c
donrurofi ocbro gnJrzrrca u ocbro

20. Llso6pa3r4re ua c$epe
IeBOMy onJrr{ncy BoJrrre c
6onrnrofi ocbro 3JrJlrneavr ocbro

olr MoHoxpoMarriuecKoft nolun, pacrrpocrpanrlorqeft ca

mtnefrno - [orspu3onannoft MoHoxpoMarz.recroft
paBJIeHr,rLt ocv z (onroMepHrrft cny.raft).

nnocr<oft MoHoxpoMarr,rqecrcoft BOJrHbn, rroJrfpr.r3oBannofi no
rrpaBJreHulr ocn z (o4noir,repnrrfi cnyvafi).

LITHO|O froJrr AocTyleH 4rrfl, gKcrrepuMeHTaJrbHoro

Ar.rananoHa,{rtzH sorH?
MarI,IqHocrI,r B qacroruofi o6laorvl u KaK ero MoxHo

pac[peAeJreHrre BeKropoB E u E s rzuefiHo -
roqeftc.a BIoJrb ocu z .

CYIIEPII O 3 III\ITLI AII5. S.IIEKTP OM ArHI4 THbIX B O JIH OIITIIqECKO IO

BaKyyMe rBJrserc.f, rlortepeqHofi. Kar Bsr sro nounuaere?
qeloBeqecKoro rnasa?
onvft nomronoft (fponr Jr€EepHoro rayccoBa flyqKa Moxer

ft nonnonoft $pour Jra3epHoro filyccoBa rryr{Ka Moxer
LITe.

yaHKape roqKy, coorBercrByroqyrc non pr{3oBanuofi no

I,IEM

-1.
yaHKape roqKy, coorBercrByroqyrc rroJr{pz3oBaunofi no
r.reM oproroHnrrbHbrx aMlnLrryA ar l a, = 2 u cgnnronr Sa:

1.

Ilyaurcape TorrKy, coorBercrByroqyo lzneftHo
rIHreHcI4BHocrz (So =1), nerrop E notopofi nar<loHeu

Kca AJrt nnocnoft BoJIHbr, rloJrrplr3cfBanHofi tro npaBoMy

AJrr [JrocKoft noluu, loJrrpr.r3oBannofi rro neBoMy

BeM [oJrHbrft cseronoft froroK, rroobrJraeMbrfi eAr.ruuqefi
Hy, T.e B TeJrecHhrft yron C)=2tr . Hafirn BErpalrteHze
3aKoHy Jlanr6epr:a rr r{Meer f,pr{ocrb Bu =, fi r4 He

ca p'ng. nnocroft BoJIHrI, nzneftHo - ilonrprr3onaunofi no4
LIH-arbSo=1,

Kape roqKy, coorBercrByroqyo [onrprr3oBanuofi no
r,reu naa-uofi ra 6onrruoft oceft bla=Il2 u yrtroM MexAy

paBHbrM n / 4 .flpunrrb JIo =1.
aHKape roqKy, cooruercrBlroqFo [oJrrpr43oBaHuoft no

naa-nofi rz 6onsnrofi oceir b/a=ll2 u yrtoM MexAy
paBHbM tr /3.fIpuurrr So = 1.

oproroHilnbHbx aMnn'Tr/E ar/ 
-, ',IIIuryA --/o.,= 3 u cgnuronr $as



21. I4zo6pa3vr're na c$epe
JreBoMy 3Jrnr4[cy BoJrHe c oTHotx
ocbro g.[Jrr{rcav ocbro a6curacc.

22. B rleHrpe mapa Ha
rcau d ens. Haft,qure ocBerrleHHocrb

PefirHnr-rconTpe4a 3
1. Izl:odpasr.rre KJraccr{qecKyro
orrTrrqeoKoro SJreKTpoHa.

2. Cft oprraylrapyftre ycJroBrrfl r43rr

3. Kax 6rrcrpo r.BMeHrercr B n
Ar4IrOJreM, rro cpaBHeHlrro c rocTot
4" I4utyuaer Jrr.r Ail[oJrb B r{an
o6ocuyfire.
5. llgnyqaer Jrr4 Ar.rrroJrb B

o6ocHvftre.
6. flpra nrrnoJrHeHrrur

r43nr{aeMbrx Ar,rnoneM

7. flonaNnre, rrro nexropa fr (o
ll (lrarnurnoe none) AJUI Knaccr4
8. flnllrerc . rwr aronanufi ntz
o6ocuyfire.
9. r{euy paBno cpeAHee rro
Karosa cpeAHrr r.rHTeHcrrBHocrb
10. Kaxne Szsuuecrue MexaHr,r3M

n 5 ce*recrpe:

&rfrunr-noHrpo.rrr I
I 1. 3anranrzre Bbrpaxenae AJrt
12. rlenr olpeAenf,ercr cre
yrlprpeHHoft nuuuu?
13. Cpanurare rro rropsAry BeJrrrrl
OAHOTO r4 TO|O Xe aToMa.
14. BogrnaoNHo Jrlr gxcrrepn

15. Kar<osa (pnsuvecxax rprzpoAa.
16. Karioft BLIA r4Meer Kpr,rBar pe3o
17. C$oprraynupyine ocHoBlroe o,r
I 8. lloraNzre, rrro oproroHrurbHrc
1 9. Karonrr ycJroBlrf, ocyrqecrBJre
20. B uu:rep(feponaerpe Mafi
I,I3TOTOBI,ITb CBETOAEJILITENb C

nHrep$epeurlpronnoft KaprrdHKr4 rro
21. r{ro o3Haqaer (ppena: <
roneqHoft ruupunrr?>.

@
1. Ha roHKyro nneur<y (n

na\eJJvIfl. Q:52". llpu xarofi
clIJIbFIo OKparrreg n xenrsrfi qner (

2. Haftru Mr{Hr4MrurbHyro

roropofi cBer c 4maHoft BoJrHbr

4nrauofi noJrHEr 4 = 0,40uw n

yaHKape roqKy, coorBercrBlroqyro rroJrrptr3oBaunofi no
ualoft u 6onrurofi oce>it ll3 14 yt JroM MexAy 6onluroft

srr tr I6. llpuuxmSn = 1.

roqeqnufi ucroqHr,rK oBera, rzueroulufi culy cnera 1

pxHocrr{ (n [lr]), ecnvpaALryc mapa paBeH 0.5 lr.

yro MoAeJrb Torracoua Lr 3arrvrlrrvrre ypaBHeHlre role6auzfi

r,rr ABr4xyrqHMc.rr 3apsAoM.
lepeMeHHoe gneKTpHqecKoe rroJre, r.r3fiyqaeMoe

HbrM rroJreM 3aprAoB, ero cocTaBnsroqr,lx?
r4, rreprreHAr,rKyJr_f,prroM HarrpaBneHlro xone6auzft ? Orner

r{rr, KoJrJrr{HeapHoM HalpaBJreHraro xole6alnuit? Orser

KAKI4X BIILI ClpaBeAnLIBbI Cne.4yIOIII{e BbIpaXeHvIs. AIrfl. rtorreft,
-1E : tlil,l , FQ - r I c)ll, fr = --!-fr, FG -, I dlz

c.r-...1'J
E HarrpaBneuuu tra6r.ro4eHux), ElenerrpuqecKoe none) u

ocrlr{JrJrrropa cocraBJrjrror npaByro rpofi ny.
nrrcor<o4o6poruofi/ uusrco4o6pornofi czcreuofi? Orser

[oJrro Anr aHcaM6rH nesanucr4Mhrx ocqunnaropon ?
Toro xe attcatvr6tts?
prrBoArr K yrrrr4peHvro crreKTpanbHhDi: lu:uuir?

HHo - yr[[peunoft rvrHyr:l4.

IIII,IpLIHa Ha rIoJroBI4He BbICOTbT AJrtr ecTeoTBeHHO _

Irbr ecrecrBeHHyro r.r AonJrepoBcKyro ilrrdpr{Hbr ttuuuit gilt

HaoJrroAarb ecrecrBeuHo - yulrpeHnrrft rcouryp nuuuu?
KHOBr.rTeJrbHof o yrrrr{p envs?

norrloruenrEg?
qve o'4HopoAHoro yurrpeHr4s oT HeoAHOpoAHOrO.

o Jrrplr3 oBaHHbre cB eroBbre BoJrHbr ue uurep (f epuplror.
crarlrroHapuoft uurepQepeuqrEonnoft xaprrznu?

Ha B cr,rny rexHoJroflrqecKr4x [orperrrHocreft ne y,4iurocb

=T =U2. Pealrno R = 0.59. Kax r,r3MeHVTcr Bkrn

llro c r4AeanbHblM TeopeTl4rrecrnrrl cnyuaeu?
HacrpoeH ua 6ecroneqHo mIapoKyro rroJrocy rroJrocbr

,33 ) ua4aer rrapannenrurrfi lyrroK 6enoro cnera. Vron
He rrJreHKr{ 3epKanbHo orpaxenurrft oner 6y4er naz6olee
0,60urcu)?

TIJICHKI,I C NOKA3ATEIEM npenoMJleHvlfl n =1,33, npu
,64 urcn LI cnblTbrBaer, MaKcuMturbHoe orpalK envle, a cBer c

f, coBceM. Yron uaAeHrr.rr cBera paneu 30o.



3, nns yN{eHbrrreHr{fl [orep
IroKpbrBaroT ToHKt4M OJTOoM

noKa3aTeJrb rrpeJloMneHrrt
orpaxeHHbrx or o6ezx rroBepx
STOIO CJrOr OTpaxaTeJrbHatr

Ans cBera c,ulznoft nonu:';' 2?
4. Cser c.ununofi uonHrr 2

KJrr,rHa. B orpaxeutroM cBere
paccTosHr,re MexAy coceAHr{MH

rpaHsMlr.r KJrr4Ha.

5. Ecnu B cxeMe r4

rIJIeqe, ABI4XeTCf TaI(Xe BIIpaBO,
BrrpaBo r.rJrr.r BJreBo (ueuyNnoe ea

6. I4urep([epoMerp Mafr
soruoft" Zso6pa:zre (r<auecrneu
BbrxoAe raurepQepoMerpa.

7. Oueurare MaKcr.rManbgoe
MeTpoJrofr{qecKoM r4r

He -- Nr na3epoM (,L = 632.8uu)
rtJrf{eErr4r du :1 00 Mfu.

8. lloraNure. qro
lpaKTr4rIecKLI paBHbr, YrasaHze:
S = 2nrh; rple r - paAr.ryc cQeprr,

9. Ha prrcynKe [oKa3aHa c
[peJroM.[eHr4s npo3paqHbrx cpeA.
)"=A,5tl9urc.m, I u2 - KroBerbr

cBer r.rrrrep$epupyer Ha sKpaHe
IIOKa3aTeJIeM IIp9JIOMIOHUS n ==l

Kaprr{Ha cMecrr,rJracb BBepx II0
Irp e JroMneHus. aM}'{vraKa,

10. B ranrep(fepouerpe Ma
Br4Anocub ranrepQepenquonHoft
(4 = 5890A,4 :5896A)
rpr{poAy e(f$erm v :rraiiru
[cqe3HoBeH vrqlr.lvr urn'ep$ epeHqra

I l. [ns nnrep(pepoMerpa

MaKcuMirJrburrft nopr4or<
cno6oAuofi Ar.rclepcr4t4 Als rofi xre

12. I4Yrep$epoMerp @a6pu
rprlrreM caM r{Hrep(peporraerp n
xapaKrelpHax r.rurep(f epeHuuoHHuul

Pefirr.rnr-rconrpo.nr 3
13. Ha 4r.r(fparquonr{yrc

h=0.65pm. flpu oroM yrorr

4uQparqnu Qru B rperbeM no

14. IIpu HopMrrnbHoM rraAe

yrnoM Qt=35" 4u(pparnpyroT BOJIH

MaKclrMglJrbHrrft uop.a4oK B crreKTpe = 5 . Onpe.qeJrrlTb rreplroA perrrerKr4.

cBeTa r,r3-3a oTpaxeHus oT rroBepxHocTra cTeKJra cTeKJro

c [oKa3areJreM rrpeJloMneHl{r n'*^ln, rAe n
B gToM cfiyqae aMrrJrr{TyAbr cBeroBbrx r<one6aHzft,
TaKoro cno4 6ygyr oAr4r{aKoBbrMr4. llpu raxoft ronrrlr4He

creKJra B HanpaBneHr{r4 HopMwtu 6y4er paBHa HyJrro

0,55urcu naAaer HopMturbrro Ha [oBepxHocrb creKJrrHHoro

cllcreMy uHrep$epeHrlr4onHhrx rroJroc,
rrbrMlr rroJrocaMr.r Lx =0,21uu. Onpe4enr4Tb yroJr

[pprqeM
MexAy

Mafirelrcona 3epKaJro, paclonoxeHHoe B rrpaBoM
rroJrocbr B noJre 3peHr{r cMerrlaroTcsunrep(p epeHrlr,roHHbre

ym). flouerray?
ocBerqaercfl c(fepu.recxoft MoHoxpoMauaqecrofi

) nua uurep$epeuqr.rouuofi Kaprr4Hbr, na6nroAaervrofi na

ure, Ha KoTOpOe MOXTHO rrelpeMerlaTb 3epKalro B

Mafi relrco Ha, ecrv oH ocllerqaerc.f, cneIIr{z}JII43r4poB aHHbrM

rlaroqr.rM ABe npoAoJrbHbx MoAE,r - IIII,IpprHa cneKTpa

soH (Dpenenr (no r<paftuefi Mepe AJrx 0-ofi, l-ofi,...m-fi)
rrJrorrlaAb c(pepu.recroro cerMeHra 4aercs. $oprvrynofi

- BbICOTA CETMCHTA.

pe(fpax:rorraerpa - npu6opa An-tt u.]MepeHrrr r{oKa3 aters.
s S - y3Kall rrIeJIb, ocBerrlaeMat cBeroM c .upruofi BoJrHbr

voit I =10,0cu. Ilpoft4r 4ua(fparruy ,{ c 4nyrrlt ilIeJr.f,Mr4,

3. B Harrare B o6erzx KroBerax rraxoAr4Tcr Bo3Ayx c
77 .IIocne 3aMeH:br Bo3Ayxa n rpy6re I arravvaronr

gKpaHy Ha N =17 noJroc. Onpe4emlrb LoKa3areJrb

Ha nplr [ocTyrraTeJrbH0M ABHXeT]II,rH oAHoro r.r3 3epKarr
Irbr npu ero ocBerrleHzr.r xeJrrrrvr 4y6ueroM HaTpr,rt

)a4eHbrrraJracb Ao 0. O6rncrurr tpusuvecxyro
kre 3epKaJra MexAy AByMs [OcJreAoBaTeJrbHbrMr.r

KapTr,rHbr.

flepo c 6azoiir d =2,5cu olpeAenr{rb: a)

I\Lrvr Arl;r cBera c 4nranofi BoJrHbr ), == O.Surcn; 6) o6nacrr
T4HbI BOJIHbI.

llepo ocneqaercr rayccoBbrM rr1..rKoM He - Ne Jra3epa,

nu na6nrona'rbcfln 4alrueft 3oHe nyqKa. Byler
prvlaa B Br{Ie rconeq? Orser o6ocuyfire.

[aAaeT HopManb]ro
a Bo BTOpOM nOprAKe

BoJrHa c ,4ruznoft BoJrHbI

ea =45". Onpe4enprrr yroJr

AJII AnLIHET BoJrHbr Xz =0.5pm.
cBera na 4r.r(fparqproHHyro pe[rerKy oKa3arrocb, qro rroA

c h = 0.63pn vr \ == 0.42pm, npr{qeM 4nx ntopofi BorrHbr



15. Onpe4eJrr4rb AJurHy Bon
perrrerxy c repuoAoM d=2.2
nepBor0 r,r BToporo [opsAKoB

15. Cser c Auunofi BoJrHbr

d =L1pm. Onpe4enurb yror q,

nan6onrruefo [ops4Ka.
1'7. Cner c glnuoft BoJrHr,r

roropo.ft d =L1pm. Onpe4elzrn
MaKcr{MryM uar,r6onrurero [oprAKa

18. B $or<anruofi
IIarpufl c lrcrroJrb3oBaHueM Ar]
rrapaMerpbrperreTKr{ nru nr, N,

19. OnpeaeJrr,r'rb Anr,rny BoJr

4u$parcqr,ronuoft peurerroft B c.re
),=4S6.luuBcrreKrpe

20. C(|opuyrupyftre
cMbrcJI,((orrTl,r{gcKoro npr,rollllxteH

21. Karcyro pa3pemaroqyK)
xeJlToro Ay6nera rrarpkrfl (lt ==

MI{Hr4ManbHoe qI,IcJIo IIITpIZXOB

tlop.flAKr3, TITOO OHa pa3pemilra
211.. LIsNreuserc . Jrr.r pa3pe

Ira.4eHr,rf cBeTa Ha oTy peurerry? (
2it. CQopruynapyftre rperiM

cpaBHerruu c aM[Jrr.rTyAHbrMr{ pe
24. Bs nolyqaere roJrorpirM

IIefira -- Vnarnzexca. Hapucyftre

6) eonpocot K oKsnileHy
n 4 celrecrpe:
1. Vpanneuux Mancnelna (
2. BorHoeoe ypanueHze. B
3. fapnroHraqecKue sonHrr. V
4. 3uerrpoMarHr{THa.f, [prr po

B orrhrrax fepqa.
5"llslyrenue peanbHbrx

MolynlrpoBaHHbre BoJrHbr.

6. fayccon n1..roK, KaK BaxHe
7. CnerrpanbHoe pa3JroxeH
8. llorrpzsaqux cnera. llo
9. Cocro.f,ulrr rroJr.rrprr3an[[

KpyroBas, runefiuas rror.spm3arlurr.
1 0. llapauerpsr Crorca.
11. CQepa llyanrape.
12, llorox eHeprr,ru B

I3. 3neprzr, MorqHocrb, rz

I 4. OcnoeHhre rroH.rrTr{t

15. Arou KaK eneMeHrapnnrfi
16. Peruesue 3alra'c.iu o6 zsr
17. fapuouuqecKre xone6aH
1 8. Pa.quaqlroHHoe 3a:ryxaHr.r

Ar,rrroJlfl . flomrag MorrlHocrb r{3ryqeur,r.f, Ar,rnoJrr.

2 uouoxpoMarr,rqecKoro cBera, HopManbHo rraAaroulero Ha

, eCJII4 ]rOJI [p MeXAy ]IanpaBJIeHMflMvI Ha MaKCI,IMyMbI

15'.

=0.53pm HopMErJrbHo rraAaer Ha peruerKy, [eplroA xoropofi
HOpMaJrbrc K perrreTKe, rroA KoToprnvr 06pasyeTcr MaKcr4MyM

=0.53pm rroA yrJrot{ 9=(i0" rraAaer Ha pe[rerr(y, trepvoA
(p c HopMurbro K perflerKe, rroA KoropbrM o6pa:yercr

crreKTporpa$a 6un [oJryqeH cnen:Tp xeJrroro 4y6nera
parnzqHbrx penrerox (cnr. pucyuorr). Kar coornocrrct
N, (ornerB TepMraHax (,)',:)?

bI crreKTpanrnoft manrz u, uso6pa>xeHrrre Koropofi , ganaeuoe
Tperbero nop.sAKa, coBlalaer c r,rso6paNeHrleM lrvrlrtvtn

rroprAKa.
ycJroBr,rr Kvpxro(pa 4nr 4u$parquoHuofi sa4aqr4. B qev

y AonxeH r4Merb cleKTprurbHrrft aunapar g.ns. pa3perrreHr.rt
.Iuu, Xz = 589.6uu). Kar<oBo AonxHo 6urr nplr sroM

min y 4ra(ppaxqr,ronuoft peurerKrl, pa6oraroqeft n uepnorra

4y6ner?
cuta gu|parqraonuofi perrerKr.r npr4 r,r3MeHeHzr,r yrna

noacHut).
(paronrx orpaxarenbHbrx pe[reroK (eruenerron) n

n, pa6orarorrlnMrl Ha rrporrycK auue?
y MaureHbKoro 3epKilnbHo - oTpaxarorqero IIIapzKa B cxeMe

HHo Br.rA rloqepueHur (porosnay rrbcvrLr.

irctryle,fiz n nanyyrue).

A r,r3 ypaBHeuuft MarcBeJrJra.
Helrus. BoJrH : rrJrocKar, c(f epuuecrar"
cBeToBbrx BoJrH r.r ee sKcrrepvMeHTaJrbHoe rroATBepxAeHr4e

KoB. MolynzpoBar{Hhre Bo.rrHbr. Cuy.rafino

urr,rfi rzu JIa3epHErx n\rqKoB" Csoficrna rayccoBbrx [yrrKoB.
B orrrrzKe. llpznqun cyleprro3r.rur4r,r.

cneronofi BoJtrHbr s cno6oAHoM rrpocrpaHcrBe.
nnocr<ofi MoHoxpoMarraqecKoft BoJr.ubr. 3rnIanrz.recxa.s,

BoJrHe. I4ureucraeHocrb cBera.
BHOCTb CBeTOBbTX nrrKoB r{ uMnyJrbcoB.

I,IK CBETA.

rzr{ KJlacc}rqecKoro arova/ .ur4rroJrr.



1 9. l{snyuenrae ancarr{6ns
20. Y rtrupeHrre cneKrpaJrbu

yrluperrr4e.

2L. flolasrue oAHopoAHoro lr
2 I . Jlulneiannft ocqulJrsrop
22. flornoruegr{e cBera
23 . LIurep Sepeurlrl{ cBora.
24. Y cnor;ue Bo3Hr4KHoBerr

2:i. I,Iurep(fepoMerp Mafi
uurep(f epoMerpe Maft relrcoua.

2(i. Ilonocrr paBHoro HaKJro

27 . LIur ep $epeHrlr{r HeMorr
2{}. Ilonsrue Brr,rlHocrr.r tr
29 . I4lrn ep $epeHrlr.rs cJrfra
3 0. IrlnrepQepeHrllrf, cBera
31. lloHsrtae BpeMeHHofi u n
311. Mnoronf{eBa{ raurepdte
3il. I,lnrep(fepoMerp

rrpoxoA.f, rrlero cBeTa.

34.,{u$parcqzl cnera. Polt
35. llpuuquu fiofireHca

Openelx.
3(i. Ilpuuquu Ea6zue. ,{o
3 (i" Pacxoar{Mocrb cBeroBbrx
3'l " [u$paxrlr{0HHar orleHr(a
38. KonzqecrseHgoe

Kupxro(fa.
39. fpanu.*rre ycnoBr.r.f,

fenrrvrrourqa.
40. ,{u$parcqrr Ha rre

n 5 cennrecrpe:
I . IlpxrraoyroJrbHrur aMlnr.rry
2 " Cnexrpanbnoe onrrcaHr.re

3" Jlunga - orrrlrrrecrr.rft snenr
4. Teoprzr (fopuuponaunx
5.,{rnSparrlzx (Dpayn

6. Paspeuarorlar cr{na orrrr.r
7. fpaur.runbre ycnoBrd fl, p.wr

8. feouerprrr orpaxeuvrfl 14

9. Oopuynrr @penenx. Vron
I 0. Oasosrre coorHorrreHr4rr
11. OrpaNeHr.re cBera npu
I2. llpocnerJreFrr4e orlrr{Klr 14

13. flonnoe BHyrpeHHe
orpa)KeHHofi sorHrr.

14. Onzcauze .ssreHufi ua
15. Moleus cnnouuroft
1 6. KnacczqecKar JIopeH
17. ,{ncuepckrfl. n frornoqeH
18. Hopnranbnas.vr
1 9. Pacnpocrparrenr.re

rpyrrnoBar cKopocrr,r cBera. Qopuy
20. Crpyr<rypa cBeroBofi eor

flsropoB. Cnerrp [:r[freHr{s.
IlvtHvIv'. ecTecTBeHHOe, AOIIJIepOBCKOe lI CTO JIKHOBT,ITeJIbHOe

AHOpOAHOTO yrlupeHr{r.
rroJre cBeronofi sorHrr. llornoqeHr,re cBera ocqlrJrJr{TopoM.

M ocrlr.rJrJrrropoB. 3arou Eyrepa.
ur lOura KaK rrepBbrfi r,rnrep(pepeHrlrz oHHbrfi srcnepuuenr.

nrlzoHnoff Kaprr.rHbr.

. Tlurep$epeHrlr.r{ MoHoxpoMarr4qecKr.rx BoJrH B

ftror unrep(fepoMerpa.
r.r rroJrocbr panuoft Torrur,rHr,r.
poMaTr4qecKofo cBeTa.

quouuoft KaprLnrrbr.

cseronoft BoJrHbr.

IIpOTTXeHHOTO 14 CTOqHLIKa.

crsennofi KorepeHTHocrr,r cBera..
qI{{,

Ilepo. Oopnayna 3fipu u ee r4ccneAonaHr{e ilrrfl

HHbrx s(p(fercron B orrr.rKe.
(Dpenelx. 3onrr (DpeHenx. .{uQpaxquonurrft r.rHrerpan

vTeJrbHbre 3KpaHbr.

frKoB B cBere 4ra(fpaxqzoHuofi reopzz.
r4HuMaJrbHoro pa3Mepa nyqKa n $or<yce.
ve 4uQparquonnoft 3a1arrkr. lln,rerpalrHax reopeMa

Krapxro$a. [uSpariquonnuft vHrerpan KzpxroQa

Krrx crpyKTypax. OcHoBHbre rrrrrbr pefireroK.

ar pelrerKa.
ucrnennoft crpyKTypbr cBeroBoro rroJrr,

, BbrrroJrHsrorquft upeo6pasoBaHr.re Qypre.
qecKoro zso6paNeuvs. ro A66e.

rrpocrpaHcrBeHHoe @ypre - npeo6pa^roBaHlre,
Kr,rx [pr4oopoB.

rra rpaHr{ue pa3Aena.

VIfl.

fpaHr4rle pa3Aena cpeA.
bHoM naAelJldvr Ha rpaHr4 rly pa3AeJra. Cros.rue BoJrHbI.
KTpuqecKr,re 3epKana.

ue. l4curcAoBaHue rrpeJroMneHnofi nonnrr. Irlccne4on anze

rle MeranJrr{qecr<ofi uoBepxHocrr.r.
Ypanuenza Marceerna AJrrr cnJrorluoft cpe4rr.

OcqLIJIJItTopHat MoAenb cpeAbl.
cBera s rr.ruefiHoft usorpontrofi cpe4e.

AIdCnepcufl.
r{MrryJrbca B Ar.rcreprvpylorleft cpe,D:e. (Dagonas

Psres.
B aHr,r3 oTporrHoM Kpr.rcTarrJre.



21. MarcpwrnbHoe
BOCnp[r,rMquBocTH.

2l,L.Knaccu(fnraqua r

Kpr{cTaJrne.

2!> . [noimoe nfrerperro
fiofirenca.

26. llonyreurre rroJrtr

2\,LlcxyccrBerrHar aH

BeHTLIJIL.

31"
32.
33.
34.

Monexynrpnoe

B) Bonpocbt K caMocmonmentuofi
no 4 cemecmpy:

4. C$eprauecKas MoHo

6. B cno6o.rrHoM
7 . flpanax rroJr{prr3arJu{

rrcroqHu:Ka r na6ruoAareJrro ...:
8, Hau6onee o6rqzfi nra

cJreAyrorquMr,r [apaMeTpaMr4. . . ;
9. Kpyronax (uzpxynxpnax)

3nJrr.rrrrrasecroft u xapaKTepr.r3yercs
1 0 

" 
Jlranefi n aA no ilflp!rc aprfl

oocTo.rlHLl.'I, fIpI,I KOTOpOM . ..;
I 1"B ourure ocHoBHbre BeJrLr

anuaaHuu - 3TO ...:
12,B ourure oqrosHofi

.{IBJIf,ETC'I ...;
I 3. IrlHreucr.rBHocrb c
14.Kpunas Br{AHocrrn

pa3rprqHbrM AJrr.rHaM BOJrH rz

15. floKo.truuircs.utu
16. EcrecrneHHa.f,

Ocqr,rJrJrrTopoB paBHa ...;

22. I4so6pazrrrB cxeMy Lr H

23.Bvauocrr KapTr4Hbr ofrr.rcbrBaeTca (popuynofi . . . ;

aHl,I3orporuroft cpe4nr. Teueop ouru.recrofi

prtrecK[x cpeA,
2ll. Co6crseHHbre cocrosHr,rs pr,r3arluu cnerosofr BoJrrrbr B aHr,r3orponnoft cpe4e.
24. Bst tuc.rregr,re oKopocrr4 Henufr. neo 6rrrnoneuuofi BoJI rrbr B o.IIHoocHoM

Ha rpanr,rqe c aHr,r3orpounoft cpe4ofi. flocrpoenze

27 . Auwm3 rroJrrplr3oBaHHo
cBera. (nonxprasaqrrounbre npnsnru).

cBera. (xpucrunr,rqecKr4 e n JracruHbr rr KoMrreHcaropu).
ur. (e$Qemu Keppa u floxrenrca).

2!). OpeneneBcKaq reopvr o .recKoft aKTr,rBgocrr,r.

Kocrr{ rro Jr.rpr,r3 arluu (eft S exr (D apa4ex). Onru.recKr,rfi3 0" MaruurHoe BparrleHlre

3a4ava p acsefl:nkrfl, cB era I{Kporracrr,rrlaMu (9Q$exr Tran4alx). 3laAa.ra Mu.
) paccexnue cBera,

Kou6unau[oHuoe rr u - 6pznnrogHoBcKoe paccerHr.re cBera.
Cnexrpo cxonzs ro116r.r

I, flpuuqnn cyneprro3r.rqrrr{ B

2. Bonnosoft Sponr-aro ...;
3. llnocra.s MoFroxpoMarr.r BoJlHa - gro BoJrHa y roropoft ...;

qecKas BoJrHa - 9To BoJrHa y roropoft . . .;
5. Vpannenkre [ils. nnocroft poMarr{qecrofi nonnrr vMeer Br.rA: ...;

SneKTpOMaIHLITHar BOJIHa rrorrepeqHa. I{ro gto ogna.raer?
yer Bo JrHe, Ars Koropo fi rtpu pacrpo crpaneHr.rrr or

I{rr cBeroBoro [yrrKa .... On xapaKTeprr3yerc,

pv3arlufl flBII'eTCs. qacTHbIM BT4AOM IloJrtpv3arllrrd
)

ser c o 6 o ft up o crefi urrz ft c lytart rr o Jrspr.r3 arlrr o HH oro

Hbr, xapaKTepr{3yroulr4e cBeTOBOe [OJre B Te OpeTr4qecKoM

, xapaKTepvsyroqeft cBe)ToBoe rroJre B gKcrrepr4MeHTe,

qeJlolle IJra3a o[peAen{eT erO qyBcTBr,r]teJrbHocTb K
prMee'r fi nu4 (nprnnaepHo);
paBHo o ABr,rlryrquftcxzapxg He llr3Jrf{aer, la3nyqaer sapsA,

I 7.,{onnepoBcKoe yru4peur4e
I 8. CronroHoBr{TeJrbHoe yrllr

) rnr4pvna cneKTpilnbHoit nuuuu o6ycnonneHa .. .;
ruoft mlnrau o6ycnoueuo .. .;

lre cneKTpilnruoft nrrrHran cl6yc;ronne]ro ...;
19. Cpe4uee uorre/ cpeAHflr rI BHocrr ancana6nq Hens alrMoAefi crnyrorqzx

20. B aanrnefi soHe favccoB n IdMeer [paKTuqecrfl4 ... nonnonofi (fpour;
21. B 6nzNneft soue rayccoB K l{Meer [paKTuqecKr,r ... nonuonoft $ponr;

Merpa Mafixenrcoua/ IOura;
23. Ycnonze cyqecrBoBaHnfl quI,I cocTotT B TOM, qTO ...;

,



2'4. Bpemx Korep eHrnocrn
25. IlpraHqul l-rofirenca-
26.T{.uclo Openelx.a

27 . [u$paryuouurur ArrmHa

2E. fpauu.rurre ycnonzr K
[paBrrJrbHbrfi pesylrrar: ToJrbKo B

no 5 cemecmpy:
1. ,{arr onpeAeJreHr4e

2. ,{am onpeAeJreH}re
3. .{arr onpegeJreurae
4. ,{arr onpeAeJxeHr,re n

peu€rru.
5. r{eu oupege[rrercs
6. rlenr oupe4eJrserc.rr
7. Iluneirlgras olrr4qec
8. fiucnepcun olrr.rqec
9.,{arr oupeAeJreHr.{e
10. [arr onpeAeJreHrze n
11. [arr orpeAeJreHue
12. [arc orpeAeneHr.re
13. C$oprraynupyftre

14. C$oprraynnpyfire
na nnocr<ofi rpaHr.rqe

15. llousrtae "vro,[
16. flonsrue "[orHoe EH

17. lnt orpeAeJreHve ro
18. OnrprqecKalr ocb Kp
19. franHas rrJrocKocrb B
20. [nr onpeAerreHre
21. O6rrnnoBeHHar BoJr

22.Heo1stKHoBeHHar Bo

23 . VIzo6pazr{rb Ha prl cyH
o6rmuoeeunofi u

24.Hro raKoe

AaHHOTO OlTI4qeCKOrO
25. rlro raKoe <r{erneplr/

(pHsz.recroir peatu
26.Hro raKoe <e$$elcr
27 . lairr e orpeAeneHr,re
28 . [airr e orpeAerreHr,re

29. flpumluurr Qopun
30. llpuuqzn fiofireuca n

KOfepeHTHorO cBeTa.

31. llpe4craBJreHr{e o
uso6paxeuufi.

32.

33.
34.

Mexanz:rnr uarH
Knaccu.recKar reopu.f,
Korr,r6znauu oHHoe I4e CBeTa

Ta - 9To [apaMerp, orrpeAerseurrfi cneAyrorqurvr o6pasov:
roSa $opuynr4pyercrr crreAyroquru o6parou : ;
naNnefi ruefi xaparrepucrrErcoft 4usparquz u rroKa3brBaer.

d - ero AJrr,rHa z npu roropofi ...;
ro $ a xuarc r cx npu6 ttu3vreJrbHbrM u. O su Aaror

",rarbHtf,"
"6rLDKHga'

" yrr o n ar Atrcnep cLrfl 4z (pparcqu onu o fi pelr0rru.
"paspeuraroqar cnoco6uocrt (cnna) 4uQparcquonuofi

trraroular cnoco6nocrb Mr,rKpocxona ?
pemarcuar cnoco6uocrr renecxona?
cpeAa - ero cpeAa, p'ils. xoropofi ...

cpeAbr - 3TO.. ..
ux <<$azonas. cKopocrt4 cBerD).
r ((IpymroBar cKopocTr4 cBeTa)).
f, "HopMarbHafl" Skrcrrepcvt.

f,Tug "aHoM aJr:snafl" I\ucnepcr4fl .
qHbre ycJroBr.rfl AJrr raHreHqzansnoft KoMrroHeHTbr BeKTopa

E na nrrocrofi rpauu pfBAeJra ABP( cpeA.
qHbre ycJroBr.rs AJrr HopManruoft xorranoHeHThr nercropa D

ABp( cpeA.

ee orpaxeHIae".
"z3orpo[H afl" u " aln3orporlHat" cpe4a.

r,r3orponHofi cpe4e - 9To ....
LI O,4HOOCHO|O I{ AByOCHOTO Kpr,rCTZIJIJra.

OAHOOCHOM KpLIcTanIe - 9'IO ....
a B oAHOOCHOM Kpr.rcTanre -- 3TO....

BarlMHyro opr{eHTaqr,rro BeKTopo" E, D,
rnonennofi BoJrHe.

p>? llpvneArrre rpr{Meprr (pusz.recr<oii pei}nr.r3arlupr

rroBar rrJracrrltuKa>? Ilpnne4r,rre rrpr.rMepbr
Lr AaHHoro orrrr.rqecKoro ycrpoftcrna.

eg>>?

"yfipyroe" pacceltHure cBera.
"Heynpyroe " pacce-f, HI4 e cBera.

r rso6paxenufi.
ynrrpoBKe Kupxro(f a. l[uQpaxqrfl qacrrdqHo

u. MeroArr co3Aaur.rr ronorpa(fzqecKr,rx

BparrleHrrr IJIoCKOCTT{ rronr pil3arl?rr4.

yqeHur I1I [ornoqeHrrr.

E,^5"



Tenu Kypcosbtx pa6om u
Teua L OcuonHrre Qu:nuecnne
oTpalKeHr{q H IIpefl oMJreHns
3adauue
1) raxonu ocHoBHbre cnoftcrna H
2) xax rroryqarorcs 3aKoHbr
nnocxoft rpaHnlbr pa34eJra Akrgne
3) nrrne:cru (popuynrr Opelrenx;
4) paccl.rorperr sQ$errrr, oBr3aH
rpaHr4rly pBAena BoJrHbr trr

5) rar<ne ycrpoftcrna uoryr 6urr
rrpar(Tr{Ke.

Teua 2. PacupocrpaHeHrre
3adauue
l) xaronrr ocHoBHbre cBoftcrea ur

2) rcax ilonyqeHbr ocHoBHbre
ortpeAeJrsrorlze B3ar{Mo.4eft crnze
pa3AeJra AprsJreKTpt4qecKEX CpeA;
3) xarc BbrBoArrc{ BbrpaxeHz s. IJ:ll_
4) uonyuzrr BbrpaxeHvrfl, Anfl aurn
BOJIH:

5) xarur: ycrpoftcrna uoryr 6nrrr
Teua 3. PacupocrpaHeHr{e TM -
3adauue
1) rar<onu ocHoBHbre cnoficrna
noneft;
2) xax nonf{eHbr ocHoBnrre
onpeAeJurrorlz e B3ar{Mo4eft ctnue
pa3AeJra .4[sJreKTpr.rqecK[x cpeA;
3) rcax BbrBoArrc-f, BbrpaxeHufl Ailfr
4) ronyuzrb BbrpaxeHvrs. Arrs. avrrrrr
BONH:

5) rar<ue ycrpoficrna co3AaHbr AJns
Teua 4. PacnpocrpaHeHrre
cpegax.)Pac[pocrparreHr{e rrJr
3adauue
l) raxner cpeAbr Ha3brBarorc s. anvr
2) xaxue, cyrqecrByror Mero,4hr
3) paccvrorperb prl3rt4rrHbre Ba

4) nax n{)nfreHo ypaBHeHr.re
5) 4arl rcarrecrBeHHrrft ananzg no
Teua 5. Onrn.recrcue cnoficrna
3adauue
1) rcaxne cpeAbr Hrl3brBarorcrr aH

2) xaxue cyqecrByror MeroAbr
3) paccvorperb ptr|nr4qHbre Ba

,4m oAHOOCHbTX Kpt4 cTilJrJroB ;
4) raN [oJrfreHo ypaBHeHr4e

5) aarr KaqecrBeuH:srit artarns
Teua 6. tocHonrr reoMerpuqecrcofi
.TadaHue

l) n veu cocror4T npu6nraNenrae

HOMepHOcTr.r H IIpaKT['rrecKoe ltcltroJrb3oBaHrre
I{X BOJIH.

KTepr.rcTr.rKt4 gJreKTpOMarErr{THbrx BoJrH;
LIf II [pOXOXAeHI,If, IIJIOCKLIX gneKTpOMaIHrITHhrX BOnH Ant

qecKux cpeA;

c paclpeAeJrenueM gHepraIa [oJrr naAarorqeft ua nJrocK]To
HHbre sQ(|erru;
bI AJr-rr Lt crro Jrb3 o n anurs. Lrc c reAyeMbrx e Q (f err:on H a

B CJrorrcTbrx cpeAax.

Kr,I SJreKTpoMafHI4THbrX BOJrH ;
qr{aJrbHbre ypaBHeI{Ur, Orrl4obrB€tro[(Ire 3aKoHbr"

SJreKTpoMarHr,r'rHbD( tsoJIH Ha rrJrocKr4x rpalrr4rlax

B xapaKTepzcrzqecxofi Marprzrrlbr cnovcrot cpelbr;
cKBO3b CnorrcTyro cpeAyA orpaxeHnoft r,r npoue4ruefi

Hbr Ha ocHoBe r4ccJreAyeMux s$Semon
B CJr0r{cTbrx cpeAax.

Ha [paKTZKe.

AHIIJII,BA 3TT4XI,TTHOTO IIOJUI, MeTOAbI OflvcalHvrfl. vr

IIr4aJIbHbre ypaBHeHr,r.s, oll]rcblBalolllv e 3aKOHbr.
SJIeKTpOMarHr4 1 HbD( BOJIH Ha rrlo cKIzX rpaHl4 rIaX

xapaKTepr4 crr{trecKorZ MarprrrlBr cnoracroft cpeAbr;
A orpaxeHuoft n [porreArrreft crsosr cnorrcryro cpely

roJrb3oBaHyrfl prccrre4yeMbrx e$(f erron Ha [paKTuKe.
THLTTHbIX BOJrH B aHI{3OTpOrrHbIx

BOJrH B Kpl{CTaJrJruqecKr,rx cpeAax.

HhrMr.r, KaKo B a rax xlac cz $ krKarJnfl tll x ap aKTeppI cTLr Kr.r ;
BOJIH B aHLI3OTpOIIIBIX CpeAaX;

rloJryrreHr4r AucrrepcIloHHbrx ypanuenuft ;

Anr aHr43 OTpOrrHbD( tlr Hefl{poTporrHbrx Kpr4cTanJroB ;
Hbrx Bbrpaxesuit.

CTAJIJIOB.

H, KaKoBa zx xlaccu$vKarlun lr xapaKTepncru:rlkr;
BOJrH B aH[3OTpO[HbD( CpeAax;

noryqeHr,rr ArlcnepclloHHbrx ypannenzft, B ToM rrr4cJre, pr

AJr.rr oAHoocHbrx KprzoTannoB ;
Hbrx Bbrpaxesuil.

Ifpu6.nlrxeHrre orreHb KoporKrrx BoJrrr.

roft ourrarrE;



2) xar nonyqeuo ypanneuue sfirco
cMblcn:
3) nonyuuru (popnaynn 1rrs.u
4) c$oprrryJurpoBarb rpaHr.rrlbr np
TeMa 7. llnrepQepenrlns AByx
3adauwe
l) n ueru cocrolrr cyrrlHocrb rBJrer{
2) np o alwrr4 3 r,rp o B arb
AeMoHcTpr,rpyroque f, BJreHr.re u
3) usy.ruu MeroAbr r.r3MepeHr,r.rr,4Jr

unrep([repeurlritr;
4) aart olpeAeJreHr4e crorr{[x
Teua 8. ffpuueHeur{e uMrreAanrc
SJIeKTpOMafHr{THbIX BOJIH OT rr
iadauue
I ) osuanonrr{Tbcr c pa3Jrr{rrHbrMr.r

sneKTpoAkrHaMr.rKe;

2) uzyuurs noBeAeHlre [peJroMJren
qTo xroJle HocrrT xapaKTep rrJlocKo
pa3Aena;

3) xax rton1..raercs BbrpoxeHr,re fl
qeM cocror4t npu6nzxeHr4e;
4) npoauanr,r3r.rpoBarb, B KaKr4x
ycJroBr.ri[.

Teua 9..fn.uenue Aucrepcurr
3adauue
I ) xarc rnoJrf{arorc fl ypaBHeHr4fl
2) los olpeAeneHnfl 3aBvrcuMoc"tr4

.qr{c[epcnr) nsyuurr perueHrire

r{Meroqr4Mr.rc.s B cpeAe 3apfl!.aMu
coBoKyrrHocru ueftrpalbubrx MoJre
3) upoanranr.r3r.rpoBarb perrreHze y
onpeAeJreHr,rs BeKTopa o6reuuofi n
cMeuleHrre rar lpyuxqr{ro flonf,;
4) rar 3aBvrcflT froKa3areJrb rrpeJroM
Teua IA. PacupocrpaHeHre BoJrH
(urorpornHbre rr{porporrHbre
3adauue
l) rax rroJryr{arorcr ypaBHeHufl g.rre

2) zarmoarb Marepr{rubHhre ypaBH
HanprxeHHo cTr.r sJreKTpuqecKoro
3 ) npoalrarur3r4poBarr, 3aBr4c

cta6 ofi, l[po crpaHcrneunoft 4zcn
4) rarc (popnaynzpyero-rr 3aKoH
BOJTHOBOTO BeKTOpa.

Teua I L PacupocrpaHeHrre BoJrH
(HeruporporrHbre cpe4rr).
iadauue
1) rcarc [oryqarorcf, ypaBHeHr.r.f, gJre

2) sanucarb Marepv ilrbHrre
HaIIp.f XeHHOoTLI SneKTpI,IqecKOrO
3 ) upoananr,r3rrpoBarb 3aBucr.rMocrb
cna6oft npocrpaHcrneunoft 4zc

or BoJrHoBoro BeKTopa n npocrefirueM crryqae

ypaBueHr{e rrepeHoca, B rreM cocrot4T zx (fusuuecxuft

BHocrrr B paMKax reoMerpr4rrecroft onrrrrKr4;
Mocrr{ reoMerprdrrecroft orrruKrz;

xpoMaruqecnr{x BoJrH. Cros.r[e BoJrHbr.

uurep(pepeHrlrrr4;
ro AByx MoHoxpoMaTlrqectKr{x BonH ; npr4BecTr{ rrpr,rMepbr,

rJr4vr;

bI BOJIHbI I4 yDIOBbIX pa3MepoB, ocHolBaHHbIe HA LBII1HI4LI

c(p oplaynupoBarb ux Snezvecrze oco 6eHHo crr4 
"

x rpaHurrHbrx ycJrorlrrft 4ln nntJr*rsa orpar(eHrrfl
uux rroBepxuocreft.

(f opuynupoBKr.r rpaHr.rqHbD( ycnonuft n

ro rroJrr B cpeAe c 6onrurofi lpoBoAlrMocrbro a y6e4urr,ct,
rlHbr, pac[po crpansfoqefi cx nopual bHo K rpaHrrrle

xenHoro rpaHr{rrHoro ycJroBrr_f, JleonronrE.ra-Il_{yr<vHa, n

qeneco o 6ptBHo rrplr MeHrrb rrMnellaHcHbre fpaHr4rrHbre

arHI{THbrx BOJIH B ArrSJIeKTprrKax.

LrrHoro rroJrr Anr cpeA c 4ucnepcuefi;
greKTpt4 qecxofi npoHrrrlaeMocrr4 or q acrorbr (s axoHa

I,I o B3arrMo4etrtctnuu gJreKTpoMarurarnofi BoJrHbr o
npr.rMepe npocrefi mefi uoAenu lr.roJreKTprlKa -

t

f, ABlrxeHnr sJreKTpoHoB B MoJrer(yJre c rleJrbro
no Jlrrpn 3 arlu n (uolxpzs yena o cru), :uairru ux

zx z rco(p(pr4rlzeHT nourorqeHr.rf, or rracrorbr.
cpeAax c yrreroM rrpocrpaHcrnenuo,fi Arrc[epcn[
).

MarHrlTHOrO nOJr{ Arll cpeA c 4ucnepcueft;
IIpl{ yc Jro BI4 r,r H en o KanbHo cTr4 cB fl3lr MeXAy B er(Top aMr{
I{ sreKTpurrecroft r4HAyKUr.ru ;

or BoJrHoBoro BeKTopa n npoc:refirueM clyqae
w;

eHr4r reH3 opa Ar,rgneKlpzqecroft [poHr4 rlaeMocrlr or

cpeAax c yqeroM rrpocrpaHcrneunofi Arrcrrepcura

I{THoro noJrfl AJUr cpeA c 4uct<>pcuefi;
fl npI'I yCJIOBI,III HeJIOI(tIJIbHOCTLI CB'3I,I MeXIy BeKTopaMrr

ra 3neKTpr,rqecrofi v HIyKrInIE ;



4) xar Soprvrynupyercs 3aKoH
BOJII{OEOIO BeKTOpa.

Teua I2. Bo.rrnrr B Arrcrepru
3adauwe
1) 4arr o6qyo xapaKrepr4crr.rKy
2) uaut egonars cnofi crsa
3) paccrraorperr o6nacu,r HopMrur
4) 4arr KaqecrBeHurrft anarras
Teua 13. MarepnalbHbre ypa
3adauue
1) paccrraorpem o6qyro x
2) garrt SopuynzpoBKy Marepr4arr
3) uccne4osarr cnoftcrna
4) nrrxnzrr $uszuecnzft cnmrcl
Teua 14. Csssr MeXAy Arrcr
3adauue
1) 4arr o6rqyro xapaKrepvcrlrKy
2) uony.rurb cBr3b MexAy
3) nrrnecrn cooruolrenras I(
4) rctt KarrecrBeHHstit attanus
Teua I5. lncuepcuq oJreKTpoMa
3adauue
1) 4arr o6qee orpeAeneHr{e
2) paccurorperb rBJreHr.re Aprc[epcr4
Ar,rsJreKlpHKaX;
3) uponecu,r KaqecrBeunrrfi anal
cootnoruenzft.
Teua I ti. PacnpocrpaHenrre
3adauue
1) 4aru onpeAeneHrre rrouflTr4{
cPeA;

2) onucarr o6rque
aHr.r3oTponHbx cpeAax, rpoaHaJrrz
3) npr,rnecrz [pr.rMepr,r aHr,r3orpo]trH
rrpollJrJrrocTplrpoBaTb BaxHOCTb
ssreHl{ft gJreKTpo.quHaMrzKr{.

Teua I Z. PacnpocrpaHeH[e rrJroc
3adauue
1) 4am o6rqee orpeAeneHtre aH
TaKrD( CpeA;

2) garn o[pereneHLr e Kpr.rcranJrrz
3) onrcarr oco6enuocrr,r pac
OpeHenu;
4) norcnrzrr [oHsrr,re "uopuam
5) uccne4oBarb onrurrecKrre
<o6rrrHoseHHar)) z <ueo6
Teua I 8. MarHuroaKTrrBHbre
TIOCTOfl IIIHOM MATHIITHOM IIOJIE.
3adauue
1 ) 4atr c)[peAeJreuue MafHuroaKTr4
2) uccne,4onam csoftcrBa MarH
3) Haftru reH3op Ar.roneKTpr.r*recKofi
.{BJIEHI4';

f, TeH3opa Ar4gneKTpr{.recroft lporrr4rlaeMocrr,r or

cpeAax.

rroBblx rrpoueccoB B Ar,rcleprlrpyrou[x cpeAax ;
rraKera B Alrcneprupyroulefi cpeAe;

fi z anonranruoft 4zcnepcupr;
Hbrx Bbrpaxeuuil
3JreKTpoMarHrrrHoro noJrfl B cpeAax c qr.rcnepcraefi.

BoJruoBhrx rrpoqeccoB B cpeAax c 4racuepczefi;
brx ypaBHeHt,rft e Ar,rcfleprfipyroqr4x cpeAax;

lpoHI{IIaeMOCTr4 rrpr{ ro ---+ oo i
nnercHofi ArrgJreKTpr{qecrofi [poHr4rlaeMocrr,r.

rI lrorJrolqeHI{eM.

rroBbx rrpoqeccoB B cpeAax c 4racnepcuefi;
14 IIOIJIOIIEHI4EM:

Kpouzra;
Hbrx BErpaxenraft.

IiTHbIX BOJIH B AuSJreKTpLIKaX.

r{ SJreKTpoMaf HI4THbX BOIH ;
9JIeKTpOMaTHLTTH6X BOJIH E HelOJIspHbIX I4 rron pHbrx

4arr $nsuuecKyro rzrrreprrperarlrrro flonyqeHHbrx

MaIHITTHbIX BOJrH B aH[3OTpO[Hbrx cpeAax.

LIU, 3aIII4CATb Marep}IallbHble ypaBHeHLIfl Anq TaKLIX

pacnpocTpalJeH'I.Is. SneKTpoMarHr.rTHhx BoJrH B

OCOOeHHOCTLI HX pacnpooTp AIjIeHLrq;
cpeA, BcTpeqarcqr4xcr Ha npaKTr{Ke Ll
rBJreHrr.rr aHlr3oTporrr4u npu paccMoTpeHr,rr4 pa3nr{qHbrx

B KprrcTaJrJrrrsecKrrx cpeAax.

cpeA, 3arrucaTb MaTepr{ilJrbHbre ypaBHeHr{r Antr

x cpeA;
r,rr IrJrocK[X BOJIH B KplICTaJInaX, BbIBeCTI{ ypaBHeHI{e

KprdcraJrJroB, olpeAeJrurr $uszvecxnfi cMbrcJr uoHsrIlfi
)) BOJIHbI.

. Tenrop ArrsJreKTprr.recrcofi npoHr{rlaeMocru rrJra3Mbr B

hlx cpeA;
sHoft nra3N,Ibr B BblcoKoqacrorHoM npu6luNenuu;

poHlrrlaeMocrv MarHlrroaKTr{Bnoft cpe4rr, pe3 oHaHcHbre



4) onpe4enr{Tb reH3op AHsJreKTpr4
rroTepb.

Teua I 9 *. 3lercrponrarHrrrHbre
3adanue
l) sauzcarr lr Aarb (prEsuuecxoe
2) osnarcona urbcs. fi sarrncarb
csoft crsa cBepxlpoBolHr.rKoB;
3) onzcam Mexanr4sM cBepx[po
Teua 2A*. PacnpocrpaHeHr.re rrM
3adauue
1) osnarcouurbc, c ocHoBH6rMt4
2) uor<asarb, KaK [peAcraBJrserc-f,
3 ) npoauanr{3r.rpoBarb pacn
4) uonyrurr Harrp.flxeHHocrb rroJrt
paccqrufaTE fpyrrrroByro cKopocTb.
Teua 2L flpe4cranJreHrre rroJrfl
3adauue
l) sanucam ocuoBHbre o[peAeJre
2) npe4otau{Tb oJrnu [Tr.rqecKr4
SIII,InTUqecKI4 nonrplll3oBaHHhlx
3) npe4crau.rr6 rroJrrpu3arlrroHH
Teua 22. gacrnqno rorqpr3oBa
3adauue
1) u:yrr.rrr o6que cBeAeHr4r rr o
2) zann<>arb npeAcraBJreHr{e q

3) o6rxr:nzrb, KaKr4e cJrfralr
4) uapuconarb rroJrsp[3arlLroHH]To
cl4rHana.
Teua 23. Bolurr y rlpaHrrrlbr
3adauuet

1) zsyuurr orpaxeHr4e H npenoMne
(popuynu (Dpeuenr;

2) cQopruyJrrdpoBarb rpaHr4qHbre
3) racone4oBarb rBrreHne crun-s(lr(f
4) .rro co6ofi npeAcraBnrer
H43HAqEHI,IE.

Teua 24. Bornonaq .reoprrfl rr 3a
SJreKTp0Maf HI|THOTO nOJIfl .
3adauue
l) c$oprraylupoBarb ocHoBHbre n
2) n uerr,r cocror,rr rrprdHrlr4[ ]l}oftreH
3) rax (fopiraynupyercr ocHoBHoe
4) xax ooyqecrBJr.rrerc.rr [epexoA or
OTITI,IKII:

5) cQopnrynupoBarb rrprdHrllrrrbr n
Teua 25, MoHoxpouarr{rrecKr{e u
.Tadauue
1) 4arr onpeAeneHue nnocKoft sorH
2) rcax ryleo6pasyerc.f, qacrora r
c(popuyrupoBarb s$(percr [on
1)) upranecru rpeAcraBneHr{e pe€rnbri

/IaTb orrpeAeJreHue aHaJrlrTr.rqecKoro

ff upoHr,rqaeMocrr4 MarHlrroarrunrrofi cpeAbr c yqeuoM

br B cBepx[poBoAHrrKax.

trcueHrde ypaBHeHr4ro Jlou4ouon;
bre cooTHorrrelJu.s) XapaKTepr{3yroque BbrcoKoqacToTHbre

JrbcoB B cpeAax c qacrornroft 4ucne;rcuefi.

CTBaMI{ SJIeKTpOMaTHI,ITHbIX LIMIyJIbCoB ;
rryJrbc qepe3 naprlr4anbHbre BoJrHhr;

r,rM[ynbcoB B cpeAe c pluctepcue,ft;
y3Ko rr o Jr o c o f o cr{rH rrrr a w c na6 ofi Ancnep cvrn,

qun c rroMorrlbrc KOMlJreKcHbrx BeKTOpOB.

I,I COOTHOIIIEHKII.:

BaHHyIo BonHy B BI4Ae oyleplro3r.rqur.r Tpex
, pacnpocTpaHlrorl[xcr BAonb Ko opAr,rHaTnrx ocefi ;

c reoMeTpr.rqecKrrM MeTOAOM.

BOJIHbI.

[onrpr43oBaHHbrx BoJIH B maueftnorrl 6as[ce:
[peAeJrbHbrMlr Ans. qacTr,rqHo [orspr.r3oBaHHbD( BOJrH;

alpaMMy rlacTvrrHo IIoJrtpr{3oBaHHOfO OnTI4qecKOrO

AByx cpeA.

rrJrocKrrx BoJrH Ha rurocxofr rpaHr.rqe pa3AeJra, noJrfil{Tb

ns JleouroBu.rra:
y unocrofi rpaHr{rlbr rrpoBoAHr.rKa;
zrnrri oKpaH, Lrgyqurb ero xapaKTeprlcrr.rKpr nr

bI reoMerpu.recrcofi orrrrrrcH AJrs ottncaHufl

r4s Bo JrHoBofi reopnu gJreKTpoMarnrr4THoro noJr, ;

- OpeHenx;
ve Id 3aKoHbI reoMerpuqecnofi orITr4KI{;

nonofi Teopuu [oJnr K 3aKoHitM reoMerpurrecrofi

xeuHoro pelrenzr 4u(ppaxqzouHbrx 3AIiaI{.
HOXpOMaTT{qecKI{e BOJrHbr.

KaKOBbI ee o cHoBHhre xapaKTep prcTkrKu;

eoft nercrop rrpv nepexoAe B Apyryro cr4creMy orcrrer,a;

HeMOHOXpoMaTlIqecKr,rx BoJrH B Br,rAe r{HTerpala (Dypre;
o cHoBHbre xapaKTepu cTLrKr4;rHaJra r,r olpeAeJrr.rTb ero



4) cQoprraynrrpoBarb n
BoJrHbr c MeAJreHHo Mensrcrueftc.fl

1. YqEBHO-METO

a) ocHoBHas Jrureparypa:
1" @zsu.recKue ocHoBbr BoJroK

Tensrcosa. - M.: I4U PZOp:
o6pasonanrae: Bara-nanpuar). (
2, Qprst;il<a. Boruoeas onrura. K
lpusurur: Yqe6. noc. / C.I4.KvsHe
yve6.: I{I4II ZHOPA-M, 2015 - 2
3. Onrna.recKlre r.r3Mepenrax [3ne
I4ruaurzu u p;p.- M.: Ynranepc

6) 4ouonnurerbua-f, Jrvreparypa:
1. (DlrsuKa. Ouronrr eJreKTpoAr.r
uoco6r,re I C.U. Kysueqon. - 4-e
M,201:i. -237 c.:60x90 1116. (
2. Kone6aru4g, BoJrHbr, ourt4
7782-2697-s
3. I,{po,4on, m.E. Bonuosrre
I4po4on.-7-euza. (en.). -- One
Jla6opa rop us. snauwir, 20 I 5 .

s-9963-2738-6.

n) nepurr4zrrecKr,re Lrc plaHurfl.:

1 . Knau'ronar eJreKTpoHr4Ka: http: I
2. Y enexu $usu.recrn* 

"uyo' 
http

3. Xypuan rexur.rqecKoft Qrasrzxu n
B) r4HrepHer-pecypcbr :

1, http ://www.laser.nr
2. http : I I www. cislaser. com
3. https ://www. comsol.ru/events/

flpeno4anauze Ar.rcrlr{rrJrr{
lpe3eHTarluft u rouubrorepHbrx
ooopyAoBaHHbrx uynrruue4lrfirr
o6ecne.reHr,rr [poBeAeHr{r rrpaKTrr
@zfIM, a Arrfl [poBeAeHr4.f, r

Ay4uropuu Arrfl rrpoBeAeH
KoMrrbrorep at'r'u, o 6se pr.rnOunrrmu
ueo6xo4rair,rblM cllcreMHbrM r,r np [porpaMMHsnra o 6ecneqeHr,reM.

HeMOHOXpOMaTT{qecrcoro rroJrfl B Br,rAe cr.ruycon4anrnoft
nrzry4ofi.

I{ T4HOOPMATIT4OHHOE OEECTTEqEHT{E
c qzlrJrr,rHhr (MoAyJrfl )

ortrr.rKlr: Y.re6Hoe noco6ze
I4u$pa-M, 2013. - 106 c.:

/ A..B. Crperanon, H.A.
60x90 1116. .. (Br,rculee

er) ISBN 97 8-5-369 -00966-6 
"

np[po,4a lnnyrentrfl, Snelrenr sr arounofi u r4epuoft
M.: Byron.A.M.JhEaep - 3-e u3A., repepa6. u Aorr. -

c.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0.
nurrfi pecypc] / A. H. An4peen, Il. B. fanpznon, f. f.
rKHura; Jloroc, 2012. - 416 c. - ISBIV 979-5-99704_173_2.

uxra. 3nexrpoMarHr{lHble xone6annr r{ BoJrH6I: V.re6Hoe
I4H,OPA-, vcrrp. 14 Aorr. - M.: Bysoscxzft yre6Hzn: H?ILI

rer) ISBN 978-5-9558 -0332-6.
uaM.fl. - Hosocz6.: H|TV, 2015. - 116 c.: ISBN 97g_5_

. Ocnosnrre saxoHrr[3ler<rpounrrfi
reKcroBbre aau. (1 ftafir pdf :265 c.).
rpe6onaHus: Adobe Reader XI ; expaH

.quantum-electron.ru
fn.ru

8. MATEPI,I O.TEXHI,IIIE CKOE OEE CTIEIIEHIIE
cqlrrrJfit Hbr (MoAyJrfl )

[peAycMarpuBaer rrpvMeHeur{e Mynbrvrue4ziinsrx
uynxqufi, .no o6ecueqr4Baercr rrpoBeAeHr,rela gansrr4ft n

pecypcl I U.E.

- M. : EZIIOM.
10". - ISBN g7g-

rrx pa6or.
sansrutrr ocuarrleHbr co.BpeMeHHbrMt4 rrepcoHanrn:brMr.r

bHyro BbIqvcJrvTeJIbHyIO CeTb 14 yKoMrIneKTOBaHIlbrMr4

o6opy4onauzeu ay1uropkrflx xalpe4pu <DzIIM. iltrx
<zx pa6or r,rMerorcr KoM[brorepHr,re KJraccrr rafre4pu
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y.re6nuff ro4
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