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1. lI O CB OEIJLIfl AIICUUilJII,IHbII (MOAyJI
[errrrlu ocBoeHr4-f, Ar.r q[[n]rHbr (naoaynx) Ouronrr orrrr4Kr4 -f,Brrrorct OBATEJIbHOE

paccMoTpeHr.re seneuufi Ha ocrroBe eAr.rHoro gner(TpoAr4HaM IKC)ro noAXoAa.
.{ucqunluua <OcHosbr )) r{Meer cnoefi rleJrbro c$oprr,rupoBarb y cry I]OHI4MAHI4E

Teoperr.rqecKr.{x Lr $zs KI,IX OCHOB COEpeMeHHOA OrrTlrKrr v r IIpI,IMeHeHI4.fl
[oryqeHHbrx guanufi n
texnonornff.

3aAa*ru Ar{cqrl

eHTaJrbHbrx lr npl4KnaAHbx r4ccJreAoBaHr4{x B

3aKOHOB paolpooTpaHeEprs, cBeTa c 'rorrKr.r 3peH
onoft reopura Maxcnenna-Jlopeuu;a;

3aKoHoB ngauuo.qeficrBr4.s cBera o Be

Be MoAeJrr.{ Jlopenqa Ans Marep[aJrbHbrx cpen;
tf yn4arvrenraJrbHbrx $rasuuecrux 3 aKolrr oB o rrr,lr

SynxquouupoB aHrrfl pa3nur{Hbrx orrrrrrqecKr.rx
Hr4Ky;

JIa3epHbx

KI€LCCUqeCKOI{

B NI,IHEI,IHOM

I4X flBJIEHI4A il,NA

B ]LI CVCTCM"

eofi onrr,rrz.

I,I3r{eHr.re ocHoEHbrx
gneKTpoMarHurnofi no

II3){e}II4e OCIIOBHbIX

IPUONUXEHI,II,I HA OCH

ocBoerJr4e rrpI,IMeHeH

orrl4c aHr,r.s ilpt{ HIIIZ IIo
BKIrOqaq na3epHyro
rrpr4o opeTeHr.re HaBbr caMo cTorTeJrbHoro peueHr4s TI4 [oBbD( 3 aAarr BOJr

) AI,ICqUIJII4HbI B CTPyKTyPE OftoII
orrrrrKr4 )) orHocrrrc.fi K bagonofi

nporpaMMbr.

B ceMecrpe), a raKx(e 6yayr lrrpr4MeHeubr

Irlsyreurze 4anuofi rrJrrrr{br rrpoxoAr4T s 4-5Na ceMecrpax r4 HA 3IJAHLTflX)
npr,ro6per€HHbrx c'ryAe lr B paMKax o6rqeo6pa":oBareJrbHbrx KypcoB @ugu a. Mareuarrzxa.
OcuosH xnauronofi Sns , Teopu x Bep osrHoc "t eir u MareMarr.rqercKar crarr4cr Ka.

3uanuq v rtpa e HaBbrKr4, IIOJIyqeHHbIe r,r3 Kypca OBbI ONTI{KI4),
r4cnoJrb3yroTc{ B JIaJr rrpr4 r43freHr{r{ cneAyrorqr{x Arzcuzuuu <Oc
3JreKTpoHr4xlt>, <<Ko Ha.x onTrlKa>, <Helznefruas. orrrl,rKa). <Bgalruone
rr3nrreHr.rfl c BeruecT )), <flpuxla4uax orrrr{Ka)), <Jla:epna-a rexH

.{ucquuluua
npo$eccuonalrnofi

I4CCJre.40BaTeJIbcKas

COOTBETCTBI-{IA C TEXH

CXEMOTEXHIAqECKOM I,I

ocrrosHoft

srr xeaHrosofi
BHe JIa3epHOrO

, <Hayuuo-
IIAIIIdCAHI1Ifl

}KEH OCBOI4Tb

nrruycxnofi rnzurutpuraqz nuofi pa6orr,r.

3. KOMTIETEH oByqAIoIIIEIOCfl , (D OPMI,IPyEMbIE B PE3YJIbTAIIE

B pesynrrare
o c B 0 E Hmfl 4vtct\ tIIrJrr,rHbI (M oAyJrfl )

vfl , [trcrJr4n Jrr,rHbr < C) cu o n rr o rrrr,rKa)) o 6iv.{arc uufi c_[

cneAyrour{ e KoMneTeHrILr

OK-l: cnoco6uocmro r,rpoBaTb Mr{poBo33peHqecKyro rro3r{I:r4ro $u:roco$crux

r,r texgonorzft

3r.rpoBaTb
HayqHo-TexHr.rqecKyro uH
fIK-1: cnoco6nocrtro

IO IIO TCMATI,IKE I4CCNE,IIOBAHVfl

aHanr43y uocranneHnoft sa!.a-qv vccneAoBaH KI B OOJIACTV

upa6opocrpoeHprfl.
fIK-3: cnoco6Hoc:fbrc K

gaAaunofi MeroAr{Ke"
fIK-5: cnoco6Hocrr,lo

IzIo rrcMepauuit u [ccJreAoBarrrrfl pa3[rr4q o6rexroe

aHurr43y, pacudry, npoeKTr,rpoBaHr{ro vt Ko yr{poBaHr{ro B

Kr4M 3aAaHueM TrrrroBbrx crlcreM, npu6opon, r,r y3JroB Ha
IITHOM ypOBHrx

B pesymrare oc Ar.rcqrrnJrr4Hbr cTyAeHT AOJTIKeH AeMOHOlpr4 BATB OCBOEHI{E

yKa3aHHbx xorvrnerenqufi AecKpvnTopaM (3HaHr,rs, yMeHvIg., EJIaAeHI4_rI)), B COOTBCTCTBI4UI C

TEMATI4qECKI,IMI'I MOAYN' AlrcrlurrJrr,rHbr, [pr4MeHrTb

peMeHHbre TeHAeHUlIU pa3Br4Tl{fl TeXHV
CTI4.

6pa6atunars, aHaJrr43t4poBarb k\. cvr

o6y.reHuu z upo$eccno bHOTI NEflTEJIbHOCTI{:

rroJrrreHHbre 3HaHVt nocneAyrorqeM



3narul - ocl{oBhr
no3urlr4ro Ha vx ocuone (
orrrr.rqecKoft rexnnxz ra

(fvnoco$cxnx sHaHr,rfi IrrA (foprr,ruponaHrax

K- 1 ); cnoco6nocrrro yqr,rrbrBarb coBpelMeHHbre

HIIECKOI4

IJUkr pasBuTkrfl

ocrz (OIIK-4);
nH(fopuaqzro n

mfi n o6racru
IZLfl ONTIZqECKI,IX

OIITUI{CCKI4X

(rrK-s).

AvJrfl)
qacoB, Wz uux s 4

xuonoruft s cnoefi npoQeccuonalurofi
MeroAbr c6opa, o6pa6orx , aHuII43 A lI CpICTeMI aTIi'.3aIJLtI.I H ayqH O - Tex Huqec
OONACTI,I OIITI,IqECKI,IX BAEIUT; MeTO,I{br AHNrn3a 3a.uaq r4ccnelloBa
onrr.rqecKoro npn6o ur (OIIK-6, IIK-I, nK-3); MeroArlrKr4 npoBe
usuepeuuft I4 LlcoJre,4o ufi pastuuntx o6reKToB no :a4aunofi MeroAt4 ; TexHr{qecKl4e
3AnAHhfl. TI4TIOBbIX x cr{creM, upu6opon, 4eraleft u y:tJroB Ha cxeM TIIIqECKOM I4

SJTeMeHTHOM ypoBrrsx s).
Yuerr: nprrMeH ocHoBbr (pzrnoco$crcnx z:aavuir l\nfl QopMr4poBaHr.rs

1); yrrrzrbrBarb

rnir n csoefi

Mr.rpoBo33peH.{ecroft lt rryrur Ha vx ocHoBe n o6lacru ()IITprKrz fO
coBpeMeHHbre TeHAeHrIr4 pa3Br4Tt4fl, OnTI4rrecKoI,r TexHlrKr,r u Tex
npo$eccuoualruoI bHocrn (OilK-a); ilpr.rMeHsrb MeroAbr c6opa, 14^ aHuturca v
cr,r 0TeMaTI,I3AWV HayqHO -
(OnK-6); aHanr43rrpoBarb

xHr,rqecKyro zu$opruaqlrro B o6nacru orrrr.rrrecKr.r ucc,nenosauuii
3a4av'v nrccJleAoBaHr,rfi e o6racrl,I orrrplqecKolo

(lIK-1); rpraMeHrrr, Ar.rKpr [poBeAeHr,rr o[Tr4qecKax usnaepenuia Lr IICATEIIOBAHIIPI
PA3II,II{HbIX OOGEKTOB IIO uofi ueroAuxe (lIK-3); cocrannq,rb rexHr.rqec 3MAHVTfl, AJIfl
TI,IIIOBbIX OIITI{qCOKI,IX

3JreMeHTHorra yponulx (lI
, upr,r6opoe, 4eranefi n y3Jron Ha cxeM XHI,IqECKOM lI

5),
Bnager:r: npuOuauu $znoco$crux sHaHzfi 4nx $opir,rupoBitrrr{f, MrrpoBo33 II03r{rlr4t4

Ha r{x ocHoBe (OK-l); 3HaHruIr\4Lt o pa3BvIT4Lr orrrr,rqecKoft r'exu lI TEXHONOMI,I B
csoeft npo$ecczouanr , aHuDI3A U
cacTeMaTI,rcarllt PI ft (orK-
6); rraero4a:rav alaJrxrca u npvrenaavr4 lrccneAoBar.ufi. n o6nacrra olrr4qeoK [p[00pocTpoeHr,rs;

KI4x l,tsMepeuuit vt uccJreAoBaHzfi parnz.+rlx n no gaaanuofi

AerrerrbHocrrr (OIIK-a); MeroAaMr4 c6op4 o6
xHr,rqecKyro zH$oprvraqzro s o6racrr{ orrrr{rrecKr,rx

MeTOA,rKaMIr [poBeAeHI,It
Merolr4Ke (|I]K-l, nK-3); pr4TMaMr4 cocraBJreHl4.f, TexHldrrecKrzx saAalrult llg
cr4creM, npn6opon, r,r y3JroB Ha cxeMoTexHr4lrecKoM r,r gJIeMerrrHoM

4. CTPY PA ptr COAEPXAHI,IE AI,ICqUIJTI,IHbI (M
O6qas rpyloeM Arrcrlr4rrnr{Hbr cocraBJurer 12 saqerHrx

ceMecrpe 7 gauernrx e4z g, 252 uaca, a n 5 ceMecrpe I saverHrx e,Aznzq, l-80

Fas,A,en (rerraa)

A'ICqPIIIJII,IHbI

Bu4rr yre6uoft pa6orrr, BKJrroqafl

caMocrorreJnnyrc pa6ory
cryAeHroB u rpy4oeuxocrs (o

qacax)
O6lerr,t

uprlMer{eH

HbIX METO

(n uacax I

Oopurr
TEKYIIIEIO

KOHrpOJrt

ycneBaeMocTr4
(no uedetnu
cenecmpa),

rpoprrla

npoueNyrovnoi
aTTecTauarr

(no ceuecmpau)

Ypanneurar Maxceerra.
BorHosoe vDaBfireHr4e.

3Heprlrr cBeroBbrx
nolefi. OorolrerpHr.

l4ureprpepeHqnr cBera,
I,ftnep$epouerprr"



, 5 ceuecrp
8 Bne4eHue r @ypre,

onrr{Ky. 'Ieopll
Qopunporanu.r
OIITITFIOCKOTO

u:o6paxenux.

5 l-2 4 4

8

13 3137%

9 Bsar,il\,ro.D;efi crBrre oBera c

BEIIIECTBOM.

,{ucnepcraoHnue
COOTHOIIIEHI{,'I.

Cnerrpaltrufi auwtus

5 3-6 8 t6 4/2s% Peftruur-
nourpolr Nt1

l0 Ilpoxox4euue cseroo,r
rpaHr4rsr pa3Ae,rra cpeA,
Oopuynr,l (DpeHer.s,

Crog.{ue EoJrHbr.

SQQexr rroJrHoro
BHyTpeHr{ero
orpaxeHrur,

5 7-8 Aa Aa

2

t4 3/37%

n OcHonrr
METAJIJIOOIITZKII. 5 9 2 8 U25%

t2 Onrzxa aHr43otponHbrx
cPea' 3nnzncoul
NOKA3ATEJI'I

npeJroMJreHUf,.

5 l0-12 6 6 t6 4/33% Pefirunr-
roHrpolr No2

t3 Bpauleuue nnocrocru
rroJr{pr,I3allr{r.r,

Ecreclnelmas
OTIT}TqECKA{ AKTI{BFIOCTb,
30$err 4>apanex.

5 13-l 5 6

6

6 t6 4t33%

I4 Paccernze cBera.
Ynpyroe r,r Heynpyroe
paccef,Hr{e cBeTa:
oQQex'r Tnu1atx,
Pereescxoe paccerHr,ra,
xovr6unaqnouuoe
paccef,HHe cBeTa v
pacceflr{r{e

Man4enrurraua-
Bprrrarosua.

5 16- 18 6

36

l6 4t33% Pefirurr-
roHrpols J\03

I4roro :a 5 ceuec'rp:
36 72 23/3t% Srsarr,reu (36),

KPBcero
72 72 18 189 r00t6t%

SrcsarrleH(45),

3rsanreH(36),
KP

o.treD)ItaHr,re nrcre

TeMrr, pa3AeJrbr Allcqzrnr.rHhr

4 ce*recrp

-

ioffrosoe vDaBHeHrde-Basagr 1. Vpanueuuq Max BCJIJIA. B
Jlerqzx 1. Ypannenu.s MaKc reJrJra. Bonnosoe ypaBHeHVe.
JIewIws 2. Crpyrrypa cBerol OI4 BOJIH},I B BAKYYME,

-

{gEg4I]. flap arvrerpu Cror< a. \-Qepa IlyaHKaDe.

-

_Pa%gLaSHeprns cB eroBbr rroJIeI{. q)oToMeTprf fl
Jler<qus 4. 3ueprux 14 r.rHreu( t4rJHocrb cBeroBbrx nolefi.
]Iexqnr 5. Bexrop Vvrosa-lk rftnrunra.

urr. orouerpus'lle:r.nuq 6 a
Pasaerr 3. I(lraccuqecrclfl TeoDx rr.ruyqeril{fl amMoe u MdneKyr.
{exqnr 7. I(lncczqecmr reom r u:urrcHl,nr J lopeHrla.

-



Telmr, pa3Aenbr Ar4crlr4rrnr4Hbr

Jlerqur 8. C'raurflfiqeqsae aKoHbr yq)e4reHr,rJr. Mexarunmr ynupeHr.rs cleKmarnbrrbn TIWWfuI.

Jlerqus 9" AroN{ s norc cBsl rnofi nomrlt. PeeouancHoe norurorrleHr,re cssra. 3aKoH Eyrep
Paslert 4. tr{rrrepdelleHrllrfl ( aera lft rrepdleporuerprr.
JIeKrIus 1 0. I.4lilepftepeHrux cnsra Ycrosfie Bo3Hr4KHoBeIrr4r rurrep$eperund,r.

Jlexqrzs 1 1. IlonrrzeBpeMel nofr u upocrpaHcrBeruroft KorepeHTHocru.
Jlexuus 12. Cuoco6br noJI 'qeHrr.f, unrep$epeHrllrr4; lftnep$eponrflprr Mairremcor tuH IHTZL

Jlexuux I 3 . Ivftrororryqesar lrnep$epemaar. l{rfiep$eponrerp Oa6plr - |Jtepo.

Parge;r 5. Au0parcqrrn cr )Ta.
Jlerqus 14. llra$paxqr{n cr

Kupxrorba.
l:ra. Ilpnnqzn fioftreuca-Opeuelx. 3ourr Openenx. 4Hrerpan

JIexqHq 15. Jlradpaxuur O )eHem n 4r.rSpaxqur (Dpayuroif epa.
Jlexuprg 1 6. llradpaxurzoHr rx peruerrca ra eE ocnonHbre rrapaMerpbr.
Jlex{zs I7. )Iubparcurzs B ,nrfr a-Bperra. Cnerrpanrnufi alanva.
JIeKqIas 1 8. 3arnro.rr{TeJrbl Afl TEKLTLIS,,

f, ceMecTp
PasAer 6. BseAenue e (Dr pb e-orrrr.rrcy. Teo pnn $ opuupoeaHrur orrrrrqecKor ) u3o0paxeHus.
Jlerqns 1. Bne,uenue n Ov )be-orrTr4Ky.

Jlerqur 2. T eopus fi oprr,rz oBaHr,u orrrzr{ecKoro zgo6paxc euus. A66e.
Jlercqus 3. Penpelrarcrlat ula olrtrrrecKrrx npuOopoe. folorpadas.
PasAefl 7. BsauNdoAeft
Cnercrpalrnnrfi aHaJrLr3

:TBI{E CBETA C BEIIIECTBOM. INCUCPCUOIIHbI coo']r'HorrreHufl.

Jlerqlrs 4. YpanueHlrs IV

crleKTpbr.
tKcBeJIJra B cpe.4e. Arona B [oJIe cseronoft BoJrHr M )JIeKyJrrpHbre

Jlercuns 5. KorvrueKcHa{ .n rSneKTpr4qecKat npoHr.rqaeMocTb I{ froKa3aTeJrb rlDen r1\4JIe r4fl cpenbr"
Jlerqprs 6. ,{ucuepcuo.
Cuerctpanrur,rfi auanr,rg

Hbre cooruotueHzfl. Oa:osas Lr rpyrrnoBas JCTI4 CBCTA.,KUP

Pa:Ae"n 8" flpoxoutleHut
BoJrHbr. 30dlercr rroJrHor(

cBeToM rpaHurlbr pasAeira cpe4. oopuy.nu @
BHyTpeHHef o oTp alKerrrrfl .

q. Crosqzel;rllJ.

Jlerqus 7. flpoxoxAeHl4e I )aH[rlbr pa3AeJra cpel. fpaulrrrHbre ycJroBr.r{ B yoaBH HI4'I) I\4axceerra.
Jlerqux 8. Br,rnol :JaKoHoB [peJroMneHur. (Dopuylrr @penelx"
Jleruus 9. Ilopnaantnoe
BHyrpeHrlero oTpDKeHr4s.

aAerir4e Ha rpaHl{qy pil}Aena u c-roflrrve BoJrHbL )0s )KT NOJIHOIO

Pasaer 9. Ocnossr MeraJr Ioorrrr{Klr. flonepxnocrHbre BoJrHr,r.
Ileruus 10. Ouroenr MeraJ IloonrvKr4. llonepnoc:rHbre BoJrHbr B npoBoAsrqvx cp( 4ax
Paster 1-0. Onrurca auu3l Tporrubrx cp eA. Sl.rrunconA rroKa3 arers [peJroMr :HII.fl

Jlexuas 11. Ourr.rxa aHrr3o' poilHbrx cpeA. 3llpr lcor{A rroKa3 areJrs rrp eJroMJreHr,r.,

Jlexqrs 12. Ilocrpoenue
cpeAoff.

fioftreHca H AByryqe'nperoMneHr4e Ha rpanuqe oal usorponnofi

PasAer 11. BparqeHue rJrl )cKocrr{ florqpn3arluu: EcrecrBeHHarr olruqecKa AKTI{I}HOCTb.
JIeKrIns 13. Bpaqerue rrJr( ]Kocrl,r [ontpr.r3arluu. EcrecrBeHHa.f, on[r4rrecKaj{ aKl 4BHOCT'L.
Jlerqnr 14. Orrz.recKu aK' I,rBHbre BerrlecrBa. 9$tferrur Keppa u @apal;el
Paster 12. I'acceqHr{e cB
p acceqHue ManAe.rrrurrat

rra. Pe.neencKoe pacceqHue. Kovr6unaqrroHHoe p:
ra-Epra.rr.rrroena.

CCEqHHE CBETA II

Jlexuus 15, Paccesur4e cBe a. Vnpyloe u Heyrrpyroe paccerHue cBera.
Jlexuus 15. 3lfrfrexr Trznai nx, PeneencKoe pacceflHrre,
Jlerqur 17. K.ou6zHaur4oH toe pacce{Hrze cBera. Paccesnue Man4elrlrraua-Bp t,IIJIIOSHA.

Jlexqu.s I 8.3axlroqureJrbH tr neKuHt

JIAEOPATC)PHbIE 3A
(4 cervrecrp)



(4 cenrecrp)

TITeHLIe lerquft.4euo

TeopeTl,rqecK()fo MaTep
cuoco6oe perleur,rs rt

}ICIIOJIb3OBAHI4'

a) eonpocu peitm

4. ?Iavepeuuel noxasarenr npenoMJreHr.rr rpo3paqHoro
IIOMOIIbIO MI4

5" ,{u{rpaxu Opaynro S epa Ha pa3nr,rrrHbrx rr.rrax sKp aHoB 
"

6. ?Iryveuue Sparcquounoft peru€rxra.

TIPAKTI4IIECKIIE 3A,

prHTerpanon @ypref neo6xoArarubre B AaJrbuefi rueu ra3Jroxetrr4r,r.

cfITI4qeCKOH

KOHEqHOI{

KEIbC;OHA

bIM C'IEKJIOM.

a (c,rerla) c

BbIqI4CIEHI4,f,

pa3n HacTpoeK

2. Koppenxqu{Hnax Synrqu.a " Teopeiua Br,rnepa-XzHr{r{Ha.
(5 cenrecrp) i

1. Pac.re'r ,rupl*.rpon raurep(fepe qr{oHHoft xaprunrr 4nx

3JreMeHTaMu rrolxpfsaqzounofi orrrr.rKr4.

6. Anarus cogloruzr rxoJrf,pu3arlr4a cBeroBofo lyrrKa.
I

HOBI-IF,IX

MeTpoM

TI4IIOB

(foprrryr

CBJ{3AHHbIX C

pu z (fa:ontre
KOM[eHCaTOpbI.

5. OEPA3OBATEJIbHbIE TEXHOIJIOIIII4
llpone;leHrae HHbrx sanstuia o6ecneqeHo cnerlr4arrr.r3rlpoBaH v ay4LrropLrflMlr,

o6opy4onaHrrbrMlr KOMrr Lr SJIeKTpOHHbIMT4 IIpOgKTOpaMltr, qTo no3 corrpoBo)KAaTb
eft ronnnrrcTepHbrx cnafi4on.

B panarax JrercurroHH

KounrrcrepHbre cIl
Kypca u clonb3yroTcr TaKlKe cneAyrorqr4e TexHo Jr

y nflr\uv na3 epHo -r4HAyIILr pOBaHHbrx il poqeccotB, r4t( B ocHoBe
na3epHbrx nepcrreK'rr4 BHbrx HOJIOI'T4IZ"

flpuuenrerure MyJrb MeAr{a rexHoJrofufi (npone4eHpre neKqr4oHHbrx 3aH I4 C [pLIMeHeHI4eM
KoMnbroTepHbrx rrpe3eHTa ft u AeruoncrparllroHHbrx ponrrKoB c rroMorrlbro n uru 3BM);

Texsolorux npo6n oro o6yueuur (case-study).
llpz paccMorpeH BonpocoB lpaKTr.rqecKoro rpr,rMeHeHrrr, paccMoTpeHHofo

HCrrorrl,3yeTcr Ar.rrlJrof co cTyAeHTaMn HA rr BO3MOXtHbIX
uoft gaAa.ra.

Bcrpe.ul c yqe v u cleqpraJrrrcraMn, pa6orarolquuu B HAII HVI]'I DA3BTITVIfl, PI

brx Jra3epHbx rexnonerzfi .

6. OI{EHOTIHbIE EACTBA Infl TEKyInlEro KoIITpOJTfl y EBA]OMOCTI,I,
IIPo TIHOIZ ATTECTA TIl,iiI,I IIO U:IOIAM EIilWfl

AI,rAqpI I4HbI I{ YIIEEHO.METONPIqECKOE OE EC

n 4 ceuecrpe:

OCTOfl TEJIbHOfr PAEOTbI CTYNEI] TO
qEF]tI,IE



l.3auunure ve Arfl, nno cr<oft MoHoxpoMarz.{ecxofi BoJrHbr, pacilpo crpau.arorqeft cr
B HarIpaBJxeIlI'Iv op'Ta n .

2.3anuruute ypaBHe e nrrfl, urocroft nunefino - flonflpl43oeaHHofi MoHoxpoN{aru.recKofi
BOJrHbr, paclpocTpaH c.f, B HarrpaBJreHr4r,r ocr4 z (o4uouepulfi clyuaft).

3. 3anurunre ue p.rfl llocnoft MoHoxpoMaru.recxofi BoJrHbr, flonrpr43oBaunofi lo
Kpyry u pacrpocrpaHt c.f, B HarpaBJreHr.ru oca z (o4uouepuufi cnyvaft).

4. I(arofi il gneKTpoMarHI{THofo tIoJUI locryrleH Anfl SKclepLIMeIlraJIbHoro
qecKofo,(ua[a3oHa,uIHn eoIH?orrpeAeneHr4rr B clyrrae o

5. Karcoso yoJroBr,re MorroxpoMarr.rqHocrr.r B qacrorHofi o6nac'tu rz KaK er.o MoxHo
TpaKTOBaTb Eto BpeIvIeHHO o6racru?

6. I4za6pazr.nre rr HcrBeHHoe paclpeAeneHlre BeKTopoB E vr H n mnefiuo -
nonsprr3oBanuofi EoJrHe, rrpocrpaHf,roqefics BAonb ocv z .

S. Snerrponaa BoJrHa B BaKyyMe.f,Bnrercr [oneperrHofi. Kar< I]ri ero nonluuaere?
9. 9ro raKoe Kpr.rBat BI,TAHOCTT,I qeJloBeqecKoro rrtasa?
10. Ilpra BbrroJrH KaKvx ycnonnfi sorHoeoft (fponr Jra3epHoro raycooBa nytrKa Moxer

IIOtCHI4'fe.
KaKr.rx ycuonzft noffroeofi $ponr Jra3epHoro rayccoBa ryqra Moxer

cqr,rTaTbct nlocxutrl?
1 1. ITpu BbrrroJrHeHr4

IIofcHuTe.

12. Vlso6pa3r4r'e Ha

7. Cr[opuynupyftre
Auana3oHa.

JreBoMy SJrnzncy rloJrHe

floJrspr43oBannoft BoJrHe

rrol yrnoM 135o x ocll
15. Brrqucm'rre

Kpyry.flpuuurr So:
16. Brl.rracrure

Kpyry.flpuunrr So = l.
17. Ceer[Naocrbro

cnernqeft cfl l-roBepxHocrt4

Infl K, ecru LIcrorrHpIK

3aBr.rcrqyro oT yrna H

18. Brr.rucnn're
yrJroM n /3 xro

19. I4so6pa3r,rre Ha
rrpaBoMy snnr{lcy BoJrHe

6olruroft ocbro gJrJrrr:uca v
20. VJz<>6pa3r4re Ha

neBoMy 3nJrr4[cy BoJrHe c
6olrnrofi oc6 ro gJrJrtrnca vt

IIHIII,II CYIEPIIO3I{IIUI{ AJUI 9NEKTPOMAIHI{THbIX BOJTH OIITI4I{ECKOIO

TOqKy, cooTBeTcTByr0qyro rr4Her,rHo

(So =1), nexrop E roropofi rraKJroueH

Croxca AJr.{ lnocKofi nolurr, rroJrrpr{3oBannoft rro [paBoMy

erprr croxca Arfl, utocrofi BoJrHbr, [oJrsprz3oBanHoft rr0 JreBoMy

nu/u'l Ha3oBeM uomruft cnerosoft [oroK, rrocbrJraeMbrfi enurrwJefr
oAHy cropoHy, T.e B TeJrecHbrft yron e)=2t " Hafttu Bbrpa)KeHrre

oArrl{Hrercr 3aKoHy Jlarvr6epra r4 vMeer rprcocrL B,: B r,r He

e}Ivg..

Clorca AJrr rrJrocKofi nolurr, lzsefiuo - ilon.rrpt43onar.mofi no4
ocn. .flpr,rnxrr So :1.

llyanr<ape roqKy, coorBercrByroruyro rronspu3oBanuofi no
orHorrreHr.renr uarofi ra 6omurofi oceii b la=ll2 u yrrcr,4 MexAy
sro a6cqncc, paBHbrM tr I 4 .flpuu.rrrb jto - l.

pe llyaHxape roqKy, coorBercrByroqyrc rronf,pr43oBanHofi no
zerra rraalofi ra 6olrruofi oceit bla=Il2 z yrnou MexAy

cSepe flyanxape rorrKy, coorBercrByroqyrc,rroJrf,pr43ona.unoit no

orHolrreHr4eM oproroHaJrbHbx avlnwrryr, ol =3 H creurorra Sas
/ L4t

qKy, coorBercrByroqyrc nonrpugonannofi no
HarrbHbIX ulMrlnu'lyA a,/A,=2 u cIislttoryr $as

a6cqzcc, paBHbrM n 13.llpurtxrr So = |.



21. I4sto6pasvrre Ha

neBoMy gnnr4ncy EoJrHe c

cQepe llyannape roqKy, coorBercrBlFronllro noJrrprr3oBannofi uo
orlreHr,reM naaloft H 6olruroft ocefi 1/3 rI ylJroM MexAy 6olruofi

ocbro SJIJTT,ImQAVI OOrtO a6 cc, paBHbIM n l6.flpuuxrrSo = 1.

22. B rleHrpe
rcaudena,Ilaiaazre oc

r{axoAr4'rc{ ro.te.rHrtfi r{crorlHr{K cBera, raueroqrEfi ozny cnera I
roBepxHocrlr (n [nx]), ecnn palr4yc rrapi] paBeH 0.5 .ru.

l. Zso6pa^u,r're Knacor4 aror\4Hylo MoAenb Toucoua 14 sar]].rllrr,rre ypaBHeHrre r<rue6anufi
orrTr.rqecKoro SJreKTpoHa"

2. C$oprvrylupyfire ycno fl rB JrrreHr{fl ABr{)KyrquMc{ 3aprAoM.
3. Kar 6ucrpo H3MeH B npocTpaHcTBe nepeMeHHoe gJleKltpr4qecKoe rroJre, r43.[ytraeMoe
Ar,rrroJleM, IIo cpaBFre]{ulo [ocTorHHbIM rrOJreM 3aprAoB, ero cocTaBrsroqux?
4. LIuryuaer Jrr{ Ar{roJrb B paBJreHr.rr4, [eprreHAr4KynrpHoM Han paBneHraro role6auzfi ? Ors er
o6ocuyfire.
5. I4ztryuaer Jrr.r lturoJrb
o6ouryftre.

HarrparlJreur{r4, KoJrJrrrHeapHoM HarrpaBneHzro role6 anuii? Orser

6. llpz nr,ruoJrHeHuLl

I43JI) IaeMLIX AI4IIOJIeM

x ycnonufi clpaBeAJrr4Bbi cJreAyroqr4e BbrpaxeHr4.rr 4lx nouefi,

7. lloxaNure, qro Be il(opr B HarrpaBnenuu sa6nro4euzr:), E(snerrpraqecKoe rroJre) rr
aocr4 qecKoro o cqr.rJrJrf, Topa co craBJrrror rrpaByr{l rpoft xy.
.qllrroJrr, nrrcoxo4o6pornofi/ nusKoAo6pornofi cr,rcreuoii? Orner

,tI (naaruvrHoe none) 4na

9. 9euy paBrno cpeAHee
Kaxosa cpeArrrr r4rrreHc

gJreKTpr4 r{ecKoMy rlo Jrro glilt aucaw1rr He3 aBU cr4MbIX OCqUI nxropon ?

ocrb AJIrr roro xe aucat'rltts?
10. Kaxue Qlnu.recxue ru aHr.r3Mbr rrpr{BoAtrT K yrxupeHuro crreKTpanbHbrx tnnufi?

e 5 ceuecrpe:

I 1. 3anraurrare BbrpaxeHr4e ecrecrBeHHo - yrlnpeHnofi nrznuu.

E Iw,w, Fe - r I c)ll, fr = -!m, prt - r I c)l?

8. -f,ersercr Jrr.r zlroM
o6ocuyftre.

12, r{eu o[peAeJr.rrerct
ytrrr{peHHoit stuuuu?
13. Cpanuure rro n Berr4rrr.{Hbr ecrecrBeHHyro u AonnepoBcKyro mupunu tutuuit grln
o.{Hofo I{ Toro xe aToMa.

14. BosNaorrHo Jrr{ oKo[epr4 ua6mo4arr ecrecrBeHHo - yruupenslrfi KoHuyp ttuttuu?
15. Kaxona Qr,rsr.rvecr<ax n
16. Karcofi Br.rA r.rMeer Kprr

poAa cTonKHoBr{TeJrbHoro yuupeuvx?

bHas UII4pUHA HA TIOJIOBT4He BbICOTbT AJrr ecTecTBeHHo -

pe3oHaHcHoro [orJrolq er'ug?
17. C1popnrynupyfir'e oc oTJrr4 rrr.re oAHopo,qHoro ylllupeHvrfl. DT He OAHOpOAFTOTO.

18. floxorrzre, rrro opro bHo - rronrpr.r3oBaHHbre cBeroBbre BoJrHbr ue unrep(pe"pr4pyror.
19. Karcontr ycJroBr.4r oc I{s crarlrroHapuofi uurep$epeuryuonnofi xapruurr?
20. B unrep@epoMerpe KeJIbcoHa B cuny rexHoJrorulrecKux rrorperrrHocrefi ge yAaJrocb
r{3foToBHTb cBeTOAeJr b c R =T =U2. Pealruo R = 0"59 " Kar r43MeHr.r,lcr Bvrn
zurep$epeuqzoHnofi HKr,r [o cpaBHeHr,rrc c r4AeanbHbrM TeopeT]IqecKr4M clyuaenri,
21. Hro o3Harraer (frprua:
xone.rHoft ururpraurr?>1.

rep(fepolrerp Hacrpoen na 6ecxoueqHo rrrprpoKyro ronoc)r rroJrocbr

1" Ha 'roHKyro Ky (n=1,33) ua4aer napaJrJreJrbnrrfi nyuor 6enoro cBela. yrol
raIieHufl. e:52". IIpz ToJrrqr.rHe rrJreHKr4 3epKurnbHo orpa)x:eHHbrfi cser 6y4er uau6otee
cr,rJrbHo oKparrleH B )KeJrTbI ryner (),=0,60uwn)?

2. Hafii:u Mr.rHr4MaJr TonrrII{Hy TTJIeHKI,I c rloKa3areJreM npeJroMJreHr4fl n =1,33, flpl,l
xoropofi cBer c 4ru.rnoft

AlzHoft BoJIHTsI 4 =.0,40

uu )" = 0,64urcn ucrrbrrbrBaer MaKcr{ManbHoe orpDr(eHr{e, a cBer c
He orpalraercr coBcena. Yrol na1enr4fl. cBera panen 30o.



3. ,.I{nx yMerrbrrreH IroTepb cBeTa r43-sa OTpa)KeHI4ff OT [OBepXHOCTI4 CTeKJ]:a CTeKJTO

orpaxeHubrx or o6enx no nocreft TaKofo clor, 6yAyr oAHHaKoBbrMr,r" llpz rcaxoft TonilIr.rHe
STOrO CJrOt cuoco6nocr6 creKna B HarrpaBJreHr.ru HopMatm 6yqet parlHa HyJrro
AJrfi cBera c ltunofi )"?

4. Cnet e .unznofi st X,=0,55urcu rla4aer HopMtlJrbHo Ha rroBepxHocrb creKJr{HHoro
KJrr4Ha, B orpalKeHI{oM sere HabrroAaror cr.{creMy unrep(pepeHrlr.roHrlbrx [oJroc.

rroKpbrBaIoT ToHKr{M

[oKa3aTeJrb rrpenoM

8. llloxaxrare, qro
rtpaKTuqecKr.r paBHbr. y
S=2trrh:rl'e r -patrvyc

[oKa3aTeJreM lrpelroMne

KapTI,IHa CMeCTVJIaCb

tlp eno M Jrer{ vfl aMM]''.ar.a.

BeulecrBa c rloxa3areneM npeJroMneHr4t n' o Jn, rAe n
creKJra. B gToM cnyqae aMnJrr{uyAbr cBeroBbrx rcole6aHr,rft,

Mr4 TeMHbrMr,r rroJrocaMu Lx=0,2Iuu. Onpe4enr{Tb yron

JrorrlaAr,r son Openenr (no xpafinefi Mepe AJrfl 0-ofi, l-ofi,...m-fi)
cerMeHra Aaerca (fopuynofi

He - Ne rra3epa,
lrra Ha6l;roilutbcfl

paccTosHl{e MexAy

fpaHsMH KJrr.rHa.

IIpI{treM
MelKAy

5. Ecra B cxeMe r4 pQeporvrerpa MaftxelrcoHa 3epKaJro, pacnoaoxeHHoe Il [paBoM
B rIOJre 3peHl,r.rr cMelllaroTctrIJIeqe, ABI,IX(oTCg TaIOKe paBo, TO r,rnrep(fepeHrlrroHHbre rroJrocsr

BnpaBo r.rrr4 rlJreBo (HeHyx oe 3arrepKHyrr). llouerray?
Maftremcoua ocBerrlaeTcfi c(fepunrecrofi MoHoxpoMa:ru.recxofi6. I4nrep(ferpon,r

eoruofi. I,{so6pasure ( n<l) nu4 uurep(pepenquonnofi Kaprr4Hbr, na6lrcgereuofi ua
BbrxoAe uurep(pepoMerpa.

7. Oqernure MaKc paccTorHr,re, Ha KoTOpOe MOI(HO nepeMerrlaTb 3r3pKano B
MeTponor[qecKoM r4HTe poMerp e Mafi r<enrco Ha, ec rv oH o cBeruaercr creq[aJrr.r3r.rp oB aHHbrM
He - Ne rrinepoM (), = 6
rr3nfreHr.rfl db :1 00 Mfq.

2"8un) uslyraroqr.rM ABe rrpoAonbHr,rx MoAbr - rrrr4pr{Ha crreKTpa

ve: rrJrorrlaAb cQepu.recroro
pbr, h - Bbrcora cerMeHTa.

9. Ha przcyHKe ro cxeMa pefrpaxronaerpa - upvr6opa Ans r.r3MepeHrrr noKa3areJrf,
rlpeJroMneHur rrpo3parl cpe4. 34ecs S - y3Kar rrleJrb, ocBerlaeMar cBeroM c Attptttctit BoJrHbr
A=A,589urcu"Iu2- Aruuofi l:I0,0cu. llpofi4x 4za(fparrray I c 4nlivra uIeJr{Mr{,
cBer rrHrep$epupye'r Ha gKpaHe 3. B Haqare s o6e[x KrcBerax Haxo.4r4Tcr ]lo3A]x c

fl n=l,0002ll.flocle 3aMeHbr Bo3Ayxa n rpy6xe I arurvruarorv

rro sKpaHy Ha N =17 floJroc. OupeAennrr loKirarerb

I 0. I] r.rHrep(feporr,r MafixelrcoHa [pr{ locryrrareJrbHoM nBvr>r<eHvrkr oArroro ],r3 3epKan
Bl,r.4Hocrb unrepQeponqu
(4=5890A,4=5896A)

HOIZ KaprI,IHbr rlpr4 eto ocBerrleHr.rr4 nteJrrr,I]rr 4y6neroM Harp]rf,
[ep[oAr4qecKu yr!{eHbrxanacb Ao 0. O6lxonum Susuuecryro

rprrpoAy e(f(fexra v Ha TII IICPEMEIIIEHI,IE 3EPKtUIA MEXAY ABYM' IIOCJIEAOBATEJIbHbIMI{
IICI{E3HOBEHIdflMId LI nquounoft Kaprr.rHbr.

11. [.ns u Merpa Qa6pu llepo c 6a:off d:2,5cu oupe4enutr: a)
MaKcr,rMaJn,nltfi nopr4ox \uu nfis cBera c 4luuofi BoJrHbr )"=O.Surcu; 6) o6nacu
ceo6o.quofi Atacrrepcau rofi x<e .IIJrr4HbI BoJrHbr.

12. Wu'rep$epoMerp @a6pu - llepo ocBerrlaercr rayccoBr,rM ryrrKOM
rprqeM calr unrepQepo
xapaKrepHas raurepQepen

Haxolr.rrcr n 4alrHefi 3oHe nyqKa. Ey4er
Ha.s KaprLrHa B Br.r.qe xoleq? Oreer o6ocuyftr.e.

13. Hzr Alt Hyro perxeTKy rraAaeT HopMnnbH0 BoJrHa

h=0.65pm. llpz erona ron 4u(fpanqrrr{ Bo BropoM ropsAKe en =45"
4rzSpaxquu eru B rroprAKe Ars An[Hbr BoJrHbr )". =0.5 wn.

14. tlpu

c .urrlnofi, BoJrHbI

Oupe4elllrb yron

traAeHlru cBera Ha 4rz$paxqr{oHHyro lpemerKy oKa3aJrocb, qro noA
BoJIHbr c )", =0.63pm v h, =0.42pmt, npr{qeM 4nx nropofi BoJrHbryrnoM e =35" 4uQpar'

MaKcr.rMaJrbnr,rft uopr4or n [eKTpe rn = 5. Onpe4elur6 rrepr{oA perrrerKpr.



Koropoft d =,1.5pm. Ort

MaKcprMyM naa6olrurero
18. B Qor<zurruoft JrocKocrr4 cneKTporpa(fa 6rrn nonyqoH cneKTp

HaTpr,rs c uoloJrb3oBaH AByx pa3nr.rqHbrx peureroK (utr. pucyuorc).

15. Oupe4errkrrb nrrur
pernerKy c replroAoM d

IIepBOTO r{ BTOpO|O n
16. Cser c 4nnuoft

d =l.5Lan" Onpe4eru.rrr

nau6olrurero rroprrAKa.

17" Cser c .lrruHoft

napaMeTpbr pe[reTKr{ rlr r.r 2,
19. 0upe4eJrr.rrb AJr

4rafipanquounofi peureuco

ila4eHr4fl, cBeTa Ha 3Ty pe
23. C$oprraytupyir

cpaBHeHrru c aMrrJrr{TyIH
24" Rs nonytlaere

BOJIHb]t /t MoHoXpoMaTI4qecKoIO CBeTa, HopMilJIbHo IIaAal,OtUefo Ha

eOnrl ]fon [pr MeXAy HanpaBneHLrflMvI Ha MaKcI4MyMbI2.2pm,

cocranlser 15".
*tst )"=0.53/tm HopManbHo na.qaeT Ha perxeTKy, neprroA roropofi

(p c r,opMurbro K perlerre, rroA KoroprrM o6pasyercx M:aKcrrMyM

tt )=0.53trtm rroA yrnoM ,9=60' rra,4aer Ha perrerKy, nepuo.q

14T6 yroJr p c HopManbro K perlerKe, rroA r(oropbrM odpa:yercx

xeJrTofo AyoneTa
Kar< cooTHocsrcfl

N, u N, (orner B TepMprHaX (,),=,)?
BoJTHLI cneKTpaJrbH oit ttLrunu, usodpaxeuze Koropofi , ;qanaeuoe
crreKTpe rperbero rrop-lr.qKa, coB[aAaer c uso6paxeur,re]M rrvrnvn

V

B

)"=486.InuBcrrer(Toe ro uopslKa.
20. CQoprray.nup KpaeBbre ycnoBrrs KrapxroQa .4nx garppanquouuofi 3a1a'u)r. B qerra

cMbIcJr ((onTrzrqecK0ro [pI4 uxer.nx>>?
21. Karcyro piBpe IrIyrc cr4Jry Aonxen r,rMerb crreKTpanbntrfi aunaprt Arrl, paspeureHr4s

(\=589.0um, 1z=589.6un)" Karono AonxHo 6rpt rLpz srorraxeJrToro AyoJreTa HaTpr4{

MLIHI4MAJIbHOE qUCJIO tr * y 4n$par<quounofi perrerKr4, pa6orarorqefi n nepnona
[opflAKe, qro6 oHa pa3pe a eror 4y6ner?

22. Vls\reqrs.etc . Irr4 tuarcrlas cula 4raSparqzounofi perrreTKr4 rrpr4 r43MeHeFrr4rr yrna
(Olner noxurum).

My MaJreHbKoro 3epKanbHo - oTpaxann,efo uapr,rKer B cxeMe
JIefira - Yna'ruuerca. cyIre KarrecrBeHHo BHA norrepHeHr4x $oroenrynbcr.rr4.

6) eonpocr,t K ?KsuweHy
n 4 ceuecrpe:
1. YpanneHuq Marc na (o6rqufi cly.raft u n narcyyue).
2. Boruosoe ypaBrr

3. fapv:ouzqecrfl.re
ne. BrrnoA r43 ypaBHeHzft Mar<cnella.

4.3lenrpo
B orrbrrax fetrlqa,

5.Zsry.1e11u9 pean
MOAynHpOBaHHbre BOJTHET.

nper,rMyrqecrna $a:onbrx orpaxareJrbHbrx pelreroK (smerrerron) n
u p eurerraMn, p a6orarorurrMrz Ha rrpoilycK arrue?

uu. YpanueHr.rr BonH : rrJrocKar, c (f epn.re cra-r.
npl.IpoAa cBeToBbx BoJrH Lr ee gKCneplrMeHTaJrbHoe rroATBepxAeHrre

rrbrx lrcroqHr4KoB. Mo4ylrapoBaHHr;re BoJrHbr. Cnyuafino

6. fayccon ryqoK, eaxHeftmnft run na3epH6rx n1..rKoB. Cnoficrsa rayccoBbrx l[frKoB"
7. CnercrpalbHoe pa3 HV e B orrru Ke. llprauqr,rn cyleprro3r4rlr{r4 

"

8. llonxpnsaqua flonepe-ruocrb cBeroBoft eoffrH n cno6o4uoM npocrpaHclBe.
9. Coc'rosHug rroJrt 3arfkrur tlocrofi MoHoxpoMaru.{ecxoft BoJIHrL 3lnr,rnrzueclcar;

KpyroBa{, .nr,ruefi nas nor.f, V.

10. llapauerpu Crox
11 C$epa llyan
12. floror gHeprprr4 B seronoft BoJrHe. ZureuczeHocrb cBera.
13. 3ueprzx, rvro

14. OcHoeHrre u
I4HTEI{CI{BHO CTb CBETOBbIX NYqKOB Iit I4MIIYJIbCOB.

$ororvrerpuu.
15. .drorra xar bu4 t4cToqHIIK CBeTa.

I6, Peulenue sa.[aqu
17. fapuorurrecKr4e

I43[yr{9IJI.{I.d KIaCCUqecKoro arorrla,/ ALriloLfl ,

18. Paauaur{ouHoe
tr AuTroils. floffras MorrlHocrb r.r3ryqeur4_f, Ar4[ors.



19. I4s.uyueHr4e aHca
20. YnupeHlre c

ocqprrrJr{Topon. Cnerrp rlt:.nyrenLrr .

r.rlx nuuuit : ecrecrBeHHo e, AorrJrep oB cKo e r,r cro JrKHoBiI4TerbHo e

bHar Ar.rcllepckrfl.

ylxr{peHr.re.

21. [Iougrue o [I r{eoAHopoAHoro yrll]rpeHLrr.
21. Jluueiruuft oc f,Top B rroJre cBerosoft sorHrr. floruolqeHr.re cBera ocqlrnJ]rropoM.
22. [Iouorueuue ancana6rev oc{r.rJrnrropon. 3axon Eyrepa.
23. n lHrep$epeHrlr..rt cBera. Onur lOura KaK rrepBbrfi uurep$epeHrlr4oHHbrft enclepuueHr,
24.Ycrcnue Bo3H oBeHlrr Hurep(f epeuqzonnoft KaprzHr,r.

Maftnelrcona. Irlnrep(fepeuqu.a MoHoxpoMarr.rqecKr4x BoJrH B25. Znrep(lrepo
uurep$eporvrerpe Mafi Hacrpofi xr.r uurep(f epoMerpa.

26. flonocu pan HaKJroHa r4 [oJrocbr panuoft ToJrrrlr{Hbr.
HeMOHOXpOMaTI,Iq9CKOTO CBeTa.27 . Wwrep$epeHrlr4t

28. llogsu,re s raurep(f epeuqnouuofi KapruHbr.
yuaftuofi ceerosoft BoJrHbr.

oT [poT.sx(eHHof o r4cTorrHz Ka.
31. llougrrze BpeM ofr a npocrpaHcrBeHHofi rorepenrHoc'rr4 cBera.
32. MnoronyqeBat p(pepenqrar.
33. I4n a6pra lIepo. (Dopnayna 3fpz u ee r{ccrreAoBa,Hae [r5

rrpoxoArrrlefo cBeT'a.

34. far$paralrur c P onr 4n$paKrlr.roHHbrx e fi S exron B olrrrr,rKe.
35. llpunqun (Dpeuenr. 3ourr (Dpeneu.a. flra(fpalcquonurrfi r.rHrefpan

(Dpeueur.

Kupxrotpa.
39. fpauuunue

felrurolrqa.
40. llz$parc\Lrtr Ha

n 5 ceuecrpe:

r Kzpxro$a. lz(fpaxquonsuft r4Hrerpan Kvpxro(pa

oAr.rqecKkt x crpyKTypax " Ocu onnrre rr{rrbr p eilreroK.

1. llprvroyro.rbHas n[]dTy!'rrafl peueTKa.
2. Cnerrpalr,Hoo orr I4e npocTpaHcTBeHHora cTpyKTypbr c)BeToBofo IIoJr{.
3. Jlnuga - orrrr4 ft elenaenr, BbrrroJrHrrcrqufi npeo6pruoBaHr4e @ypre.
4"Teoput Sopuz r.rs onrr{qecxoro raso6paxeHIl-f, no Ati6e.
5.,{nSparcrlur (Dpa , KaK rrpocrpaHorBeHHoe Oypre - npeo6pa:oBaHr.re"
6. Perspemaroqarr crd olTr4qecKux flplroopoB.

AJUr rroJrs Ha fpaHr{rle pa3Aena.7. fpau.u.rubre ycJroB

8. feouerpzn Ut I,I IIpeJIOMIeHLLf,.

Yron Eprocrepa.9. Oopnrynu Ope
10. (DagoeHe vrfl.Ha rpaHr.rqe pa3AeJra cpeA.
1 1. Ortrraxtenae [pr.r HopMaJrbHoM rraAe Hyrur Ha rp anr{rly pa3AeJra. Crog.rze Ero JrHbr.
12. flpocnerJneHr4e Kr4 t4,4prsJreKTpr4qecKr.re 3epKurna.
13. IIolHoe BHyrpeH orp axeHr.re. I4ccle4on aHrre np enolrueunofi B oJrHbr. llccne,Aos aHr4e

orpaxeHHofi soJrHnl.

14. Onncasue sBle r.t ua rp auulle MeranJrr4.{ecxoft troBepxHo crrr.
15. Moaenl crrJrorrrH cpeAbr. Ypanneuzr Maxceerra Ars orrfloruuoft cpe4u.
16. Knaccz-recxa.f, JI
77.fiucnepcufl.urro
18. HoprvranbH,afl,vra

rleBcKas/ ocqr,rJrJrrTopHair MoAenb cpelbr.
ouleHr4e cBera e rrauefiHoft usorponnoft cpe4e.

19. FacnpocrpaHeH cBeToBofo r,rMnynbca B lr{cneprr4pyrorqefr
(Dopruyna Pene.s.fpynloBar cKopocTr4

29. Vlulep$epeHrlt4t
3 0. I4urep$epeHrlr.r.r

36. ltrpuuqun Ea6uu . r{onomrzreJrbHbre gKpaHbr.

36. PacxoarMocrb rIf{KoB B cBere 4ra(pparcqraonnofi Teopr4r{.
3 7.'{r.rrf paxqrroHuafl orIeHKa Mr4Hr4MilJrbHoro pa3Mepa rtyqKa n (foryce.
38. Konrr.recrneHn pelrrenr4e 4r,rQpar<qzoHuofi sa1arrr4, Izlnr,erpalruax reopeMa

20. Crpymypa cBero ft souHlbr B aHr,r3orporrHoM Kpr,rcranne.

cpe4e" @asoeas M



27. MarepuaJrbHoe
BO CnpuI,rMrrltB o cTr,r.

Kpr{cTanne.

25" /lnoftnoe
frcftreuca.

30. Marrrutnoe
BCHTI4JIb.

31.
32.
33.
34.

e) eonpocot t{, csJvracmon
no 4 cenecmpy:
1. llpznqur cyrepr
2. Bomronofi (fpour

cocTorHprg, npr4 Ko'IopoM .

1LB onrurce ocHoBH
ouI4caHI,IU - 3TO ...:

12.B onruxe ocHo
rBn{eTc{...;

13. Zureuc[r]Hocrb
14. Kpnnax BprAHocr

pa3nr,IqHblM AJII{HaM BO JrH

HeHLre aHr.r3orporrnofi cpe4u. Teusop onruqecnofi

22. Knaccu$uxaqnr I,IqecKIIx cpeA.
23. Co6creeHHbre Ht4s ilorrpu3ar\Lrr4 cseronofi BoJrHhr B aHr4so'rponnoft cpe"4e,
24. Brt;'auc.rregr,re pacflpocrpaHeHr{r neo6rmnonennoft BoJrrrbr B oAHoocHoM

nyqer JreHlre Ha rpaHr{rle c aHr,r3orpouuoia ope4oft. llocrpoeuue

26.llo.ny.renue I,I3oBaHFrof o cB era. (nonxpus auuoHHbre npusrvm,t) 
"

27. Aumus ll.or.n Horo cBera. (xpzcralluqecKr,re rrJriltcrktHbr 14 KoMrreHcar,rpu).
28. VIcrcyccrrleuHat Hr.r3orp olrlrr. (sQ S ermr Keppa u lloxxenrca).
29. OpeneneBcKas

3a4aqa paccerH
Morexynxpuoe

cBera MlrKpoqacrr4r\aMa. (3$Serr Tun4anx). 3aAa.ra Mz.
leeBcKoe) paccerHr.re cBera.

Itou6unaquon lr MaHAeJrbIxraMM - 6punmoonoBcKoe pacceflHl,re cBeTa,
Cnexrpocxonua uHarIuoHHoIo paccerHr4s cBeTa,

orlrr4qecKofi arrusHoctu.
IrnocKocrr,r rroJrrpr{3arlzz (eQ Qerr (Dapa4ex). Ouruueclcuft

tuoil pndome cmydeuma:

IIIIII B OIITI,IKE TJIACI4T. qTO. . .:
9TO...;

B eJII,Ir{[rHbI, Xap aKTepr4 3]TO rrlr4e cBeToB o e IIO JIe B Te OpeTr,rqecKoM

serlzqzHo fi , xap aKTeprlsyrorqefi cB eroBoe rroJre B gKcrrepnMenTe,

BeTOBO|O IIOJI.fl - 3TO ...;
qeJloBerlecKoro rJra3a olpeAenreT ero qyBcTBr,ITeJrbHOCTb K
rlrMeeT cJreAyroqrzft eu4 (upznaepno);

3. flnocxas Mol{ox Karr BoJrHa - gro BoJrHa y roropofi .. .;
4. CQepr.ruecKan xpoMarlrqecKa.fl BoJrHa - 9To BoJrHa y roropoft . . .;
5. VpanHeur.re AJrr n MOHOXpOMaTI{qecKor4 BoJIHbr UMeeT BllIJ- ...:
6. B cno6o/rHoM gJreKTpoMarHLrrmas. Bo JrHa rlorrepeqHa. rlro sro ogna.{aer?
7.flpanas.nots f, coorBercrByer BoJrHe, Anr Koropofinpu pacilpocrpaHeHrrr.r or

I,ICTOI{HI4KA K HAOJIIO

8. Hau6ouee o6ruuft [rA rronf,prrcarJprr4 cBeroBoro [yrrKa .... Ori xapaKTepr43yercrr
cneAyroulrMr.r [apaMeT

9.Kpyronax (uupxyn
grrurrr.rqecroft u xapaKTe

puax) rroJrrpr.r3arlvfl. flBilseTcr rracTHbrM BtrAoM rnoJrrprr3arlutd

10.Jlrznefina8 rrorr-fl rrpeAcraBJr-ser co6oft npocrefi nru:.ir clytaii ronsprrcau:roHnoro

15. Ilorosquftcsu paBuoMepHo ABr{xyrlr4itcx sapxy He r{sJrfraer, rd3flyqaer 3aps.[\, ...;
16. Ecrecrner{Has aIIuoHHaq) rxrdpr4Ha crreKTpanbHoit nnvnu o6l,srarraHa ., .;
I7. .I(onnepoBcr(oe y peHrre cneKTpaJrbHoit nu:uuu o6ycloueHo ...;
18. CronxoHoBr.rreJr oe yrrupeHr4e crreKTpanrnoft lznuz odyclouelro "..;
19. Cpe4uee nole/ .f, I,IHTeHcr4BHocrb ancaNa6r.f, HeB3alrMo.uefi creyroilIux

ocqr{JrJrrTopoB paBrra " ..;
20. B aanrnefi gone yccoB [yrroK rzMeer [paxTr4qecKr{ ".. nonnosoit Qpour;

$ponr;21. B 6rurxnefi soHe yccoB nyrroK r4Meer [paKTr,rqecKrl ,.. noruosofir
unrep$epoMerpa Mafi xelrcoua/ Ionra:22.I4so6paztrrb cx

23. Yonoeze cy BaHLrs. uHrep(pepeHrltzr{ cocrorr B ToM, rrro ...;
23.Bnauocrs z qzounofi KaprrrHbr onucbrBaercx $opuynofi .. . ;



24.Bpewx

flpaBlrnbHbrft p esyls"rar

a1JI.

JZ.
aaJJ.

34.

ocrr4 cBera - oro rrapaMerp, olpeAerreMbrfi cr
25. llpraHqrar fiofi ca-Kzpxro S a Q opuyn upy er c s. cJreAyrcrrlr4rvr o 6pa.: ona : :

26.I*zctro (Dpeuenr BJrrercr saxHeft rrrefi xapar<repucrnxoii 4ra $par<qzu u Ka3bIBAET.

27. flufipaxquou Inuna z4 -ero Anr,rHa z rpLr xoropoft "..;
eux Kzpxro(f a rnrlrrorcx npu6nu3r{TeJnbHbrMrz. Onu28. fpaHu.rulre

B Cryqae;
no J ceJ|recmpy:

1. ,{arr on
2, ,{arr on
3. ,{arr on
4. ,{arr on

pellrerrcu.
5. 9err oupe
6. Yerra onpe

10..{am on
I 1. flarr on
12. fiarc on

24.Hro raKoe ((

e [or{rrr4.r{ "4arbHfl.f," 3oHa B 4z([parqraounofi

ve norrflTrrs. <(f asonax cKopocrrir cBera).
Lre IIoHqTu.s (rpylnoBar cKopocTr4 cBeTa).

HLIe norurl'lf, "HopMarbHa.fl " 4rlcr epaufl .
HLIe roH.rITI,It "aHoMarbHafl." Afictlepcus.

u ueo6ursoseHgofi BoJrHe"

rpus arop> ? flpv ne4ure rprzMepbr (f Nszuecroi.i

H,

kre Iror{rrr.rfl "6rr,rxHflfl" 3oHa B 4ra(fparcqraoHHofr klt4.

ue rrortflTurf, " yrrt oB ar Aucrrep cr4rr 42, (pp arcqu o uu o fi
r4e rrorrrrr4x "pa3peurarouarr cnoco6Hocm (crzrna) 4n KIILIOHHOII

pa3rpeuaroqair crroco6nocrr trzrpoclcona?
pa3perlaroqarr crroco6nocrl renercKorra?

7. Jluneftuas o qecKas cpeAa - gro cpeAa, p.rrfl. xoroporZ ...
8. ,{ucnepcur o .recKoft cpeAbr - gro. . ..
9. .{arr o

13. C$opuyrrrz fpaHlzrrHbre ycJroBLIf, AJII raHreHrlzalrnoft KoMrro BeKTOpa

E nan fpaHr{qe pa3AeJra AByx cpeA.

14. C(foprvrynu rpaHLtqHble ycnoBl4r AJIfl HOpM€IntnOfi roMu,oueu
"ex'ropa 

D
na nrocrofi rrle pa3Aena AByx cpeA.

15. llousrze " Eprocrepa".
lL6.Ilonsrne "uo oe BHyrpeHHee orpaxeHr.re | |

17. flars o
-_--J-r-.-..---^r*.

ze nongrufi "I,I3orpoftH afl." Lr " anu3otponHar " cpeAa"
18. Ouruqecxa.q
19. fnaerras 6 B aHu3orponuofi cpeAe - 3To "...
20.,{ars on Hr{e norrrrufi oAnoocHoro u AByocHor,o Kpr,rcr,anJra.
21. O6mnoneu BOJIHa B OAHOOCHOM KpLTCTaJIJIe - 3TO ....
22" Heo6nrr<no Ha.s BoIHa B OAHOOCHOM KpI,ICTanJre - 3TO"...

23"LIso6pumrr pr4cyHKe Bar.rMHyro oprreHTarluro BeKTopoB
oobrKtt{oBeH

pean
.IIAHHOfO qecKofo ycrpofrcrea.

25. I{ro raKoe (( rroJryBonHoBar uJracrr.ruxa> ? Ilpun e4rare upu
(fusuuecrofi r43arJprv AaHHof o olrr4rrecKoro ycrpoft crn a.

26"Hro raKoe @apapen>?
27. [afire on
28. .{afire on

HpIe rroHgrlrx "ynpyroe" paccexHLre cBera.
eHr,re [oHrrrz.a " ueynpyro e " p acce fllepre cBera.

29. llpurrquuu poBanlrs zso6paNenzfi.
30. llpunqun fio n (f opuynzpoBre Krapxro(f a. .{rz $paKrlr.rx

KOTepeHTHO

flpe4oranneHite o rolorpa0uu. MeroAu co3AaHr.lf, ronorpa0uqecKz
r43o0paxeHr{r1.

Mex aun gu u{ruuruoro Bp auleHr4r nJro cKocr u no rrflpvsa\vlr.
r. IKracc;raqecraf reopzx u3nyrreHus r{ [ornorleHr.rr.
Korvr6rauaqaofHoe paccerHr.re cBera



Teuu. Kypcosbw w sadaHun:
Teua L OcnosHrre Quru ecKr{e 3aKoHoMepHocTr.l r{ IIpaKTIIqeCKOe IICnOJIb3OBaHT{e
oTpalKeHl{fr I{ tl
3adauue
1) xaxoelr ocHoBHbre c 14 XapaKTepLIcTLIKLI gneKTpoMafHLITHbIX BonH;
2) rcar rroJryqarorcrr 3aKo OTPA)KEHIIf, I,I IIPOXOXTEHnfl nJIOCKI,IX SNEKTPOMAIHI,ITHbIX BONH ANfl

AprsJreKTpr4qecKr4x cpeA ;ulocxofi rpaur{rlbl
3) eunecru dloprraynu )

4) paccrraorperb o0 (beKrbr, B.f, 3aHHbre c pac[peAeJreHr{eM sHeprr4 r4 IIo Jr.rr ua.aaroqeft Ha nJlocKyro
fpaHr{rly pa3AeJra BoJrHbr r{ flonrpr{3arluoHHbre sQ (pexrrr;
5) raxne ycrpoftcrna
rrpaKTr4Ke.

Teua 2. PacupocrpaHeHn
3adauue
l) xaxosrr ocnoBHr,re cBo u xapaKTeprzcTr.rKr{ gJreKTpoMarHrrl Hbrx Bo Jnr ;
2) xax noJxyqeubl ocuonnrrp 4z$(feperulrarurbubre ypaBHeHufl, orrrzcrrBarorurre 3aKoHhr,
onpe.4erslomll4e B3al4MoAeTcreue IIJIocKl{x gneKTpoMarHr,rrHbrx BoJrH Ha rrJrocKrrx rpaHr]qax
piBAeJra AraorreKTprrvecrux 

I 
cpe4;

3) rcax BbrBoA{Tc-f, nbr Lrfl 4.nfl. 3.[eMeHToB xapaKTepv cruqecxofi

llfl TIJIOCKI{X BOJIH.

6rrrr cosAaHbr AJrr ucrroJrb3oBaHus [ccreAyeMr]rx s$senrcrn Ha

TE-no.rrH B cJror{crbrx cpeAax.

aMnnrrry,4 orpa)r(eHHofi u npoureAruefi

5) rcaxue ycrpoficrna uo
TeMa 3, PacnrpocrpaHeHr.r
3adauue
1) raxonrr ourosHHe ceofi
noreft:

SJIOKTp oMarHI{THoro rlo JIt, MeroAbI onvIca[vIfl. 14 aHaJII,I3 [t gTI4x

2) xax rtolyqeHbr ocHo 4ra(p (p epenrlrraJrbHbre yp aBHeHzr, orrncbrB arorurre 3 aKoHbr.
olpeAer.f,rorqrre B3ar4 HE TIJIOCKI4X SNEKTPOMATHI4THbX BOIIH HA IIJICI(]KIIX TPAHUItrAX
pa3Aena Ar.r3JreKTpr4r{ecKvx t
3) rar BbrBoArrrcs Bbrpaxe Anfl gJreMeHToB xapaKTepucrzvecxofi

4) nolyvutb Bbrpax(eur.rt
BONH:

4) nolyun'rb BbrpaxeHrrt
BOJIH:

obrTb co3AaHbr Ha ocHoBe r{ccnelyeMbrx
TM - BoJrH B cJrorrcrbrx cpeAax.

Marpr4rlbr clozcroit cpeAbr;
oKBO36 Cnor4cTyro cpeny

e$Ser< ron Ha rrpaKTr{Ke.

Marpr4qbr cnozcrofi cpeAbr;
cKBO3b CJror.rcTyro 0peAyt aMnnu'ry.q orpaxeHHoft u npoue4urefi

5) naxrae ycrpoftcrna co3Aa br AJr.f, r4crroJrb3oBaHnfl. uccreAyeMbrx :r(p(ferron ua npal(Tr,rr:e.
Teua 4. PacupocrpaneH
cpeAax"Pac[pocrpaHeH
3adauue
l) raxrze cpeAbr Ha3bI aHr43 OTporrHbrMrz, KaKOBa Ux rnaccr,r s taKarll,Ir 14 xapaKTep v}Tv|Klr;
2) xaxue cyqecrByror M aHaJru3a BOJIH B aHLr3OTpOnHbrx cpe,4ax;
3 ) paccuorperb pa3rr{trH Bapr.raHTbr rloflyqeHr4{ Ar,rcnepcr4oHHbfx ypanueHr.rft ;
4) r<ar roryqeHo ypaEHeH (Dpenenx Anr aHr,r3 orporrHbrx r..r Herr.p orporrHErx r(prrcrannoB ;
5) 4arr raqecrnensufi noryqeHHbx nrrpaNeuufi .

Teua 5. Ouruqecrgre cB Kpr4cTaJIJrOB.
3adauue
1) xarne cperbr AHI,I3OTPOIIHbIMH, KAKOBA IAX I<IACCT,TSI4KAIII.If, T4 XAPAI(TEPVTOTT4KLI:
2) xaxue cyuecrByror M aHa'Jrlr3a BoJrH B aHr43OTpOnHbrx cpeltax:
3) paccrraotperb pa3.[t4 trnrrelnapzaurr,I floJryqeHprs. Ancnepc]roHnr;x yp Heuuir,B ToM rit;cre, kr

3JreKTpoMaf HrrTHbIx B oJrH B aHrr3 oTllorrHbrx
IIJTOCKITX BOJrH B KpI{CTaJrJItrqecKrrx cpeAax"

Anr oAHoocHbrx Kpr,rcTaJrnoP ;



2) xax rroJryLreHo ypaBHerl
cMblcn;

3) uonyrurr $opuynu 4rr IlHTeHcr2rBHo crr.r B p aMKax reoMerpr{qe crofr o nr.LIKr,r ;
4) cfr opruynr4poBarb rpaH qbr [pr4MeHr4Mo crn reoMerpfitrecroft orrraKr.r ;
Teua 7. tr{nrep{repeurlrq Byx MouoxpoMarlrqecKrrx BoJrH. Croq.rue BoJrHbr.

.sBreHH f, uurep(f epeHrlr{H ;

3adauue
l) e ueru coc:fonT c
2) npoauaru4:lupoBarb r,r peHrlr{rc AByX MOHOXpOMaTr.rqecKr4( BOIH ; npr{BecTr4 npllrMepbJ,
IeMOHCTpT{pyrou[e sBne e r.rurepQepeHrlrzr4;
3) zsyuzrs MeroAEr r43

nnrep(f epeHrlr4r.r;

nfl' AnI4frIbI BoJIHbI I{ yIJIoBbIX pa3MepOB, ocHoBilHHbIe Ha {EJIeHpII4

4) garc o[pe,4eJreHr.re cro.s x B o JrH, c(f oprraynzpoBarb rzx Q u:uuecrrae ocodeHHo cTlr.
Tena 8. flpulreHenue HcHbrx rpaHurrHbrx yc.nonnft Arq aHar[3a orpa]r(eHrrfl
3JreKTpoMaf HUTHbIX BOJr

3adauue
or rrpoBoAs[Iux nonepxnocrefi .

1) o:nar<onau'ff>cs. c pasnu
sJreKTpOAr4HaMV Ke;

blMr.r crro co 6auu (f oplrynupoBKlr rpaH r4qHr,rx ycnonrafi n

2) ttzyuurt rroBeAe Hrde

gftxouara, ypaBHeHr.re [epeHoca, B qeM cocrotrr zx $uru.recxzfi

MJTeHHO|O rroJrr B cpeAe c 60nruofi lpoBorr.rMosrbro u yleliurt,cx,
lcxofi BoJrHbr, pacnpocrpausroulefi cs HopManbrro K rpaHr.rrle

e upadmzxceHHoro rpaHr4rrHoro ycnoBvr Jleonronuqa-Il{yxuna, n

x cryqasx uenecoo 6pa3Ho rrpr4MeH.f, ',lrb r.rMneAaHcHbre f p aHur{Hrble

r{e ypaBHeHr4s IBr4XeHr4f, 3JTeKTpOHOB B Moner(yre c qenbrcl
no ft nlorrr o crr.r rr o Jrrp u3 arJukr (u onapu: yeu o crn), uaitru nx

BoJrH B cpeAax c yrreroM rrpocrpaHcrseuuofi Arrcrrepclnd
cpe4rr).

IITO TrOJre Hoct4T xalpaKTep
pffiIena;
3) rax florryqaercs B
rreM cocrour npu6rulxeH
4) npoauzurLr3ir4poBtrrr,, B

YCJIOBI4,f,.

3 ) upo auzuu.r3 r4poBarr,
onpeleneHr.rf BeKTOpa

Teua 9,.fn.nenue ru
3adauue

v SJreKTpoMaf HVTHbTX BoJrH B Arr3JreKTprrKal:.

1) rax rroJrf{arorct r.rs 3neKTpOMafHr.rTHOrO [OrrS An.[ cpeA c guctepcueft;
2) am orpeAeneu krs, 3aBvrc Ar,rsneKTpr{qecrofi [poHr{uaeMo crz or rraouorbr (garona
Alrcrrepculr) nsyruru peur e 3a4arlln o B3arrMoAeficrnrzra gneKTpoMarnutuoft BoJrHbr c
r4Merolur{Mr.rcjfi B cpeAe 3a r,r Ha [pr,rMepe npocrefilrefi uoAenu Ar{sJreKTpMKa_
coBoKyrrHocra Hefi:rpalru

cMerrleHr4e r<ar Syuxquro n
4) xar 3aBucflT rroKrnareJrb penoMneHr,rr z ro ft Surlr4 eHT rrorJrorqerrrpr.f, or rrac'rorbr.
Teua I0" Pacnpoclpauen
(u:orpounbre rrlporporrH
3adquue
l) xarc nonyqarorcs ypaBHe I,Is sneKlpoMarHr4THOfO rottlr Inr cpeA c 4racnepcueft;
2) sanucarc AtarepzaJr YPABHEHMS NPU YCJIOBI,II HEJIOK{TJIbHOCITU CBfl 3I4 ME)I{AY BEK'I'OPAMI4
HanprxeHHocTt4 g[eKTpt{q rlo Jr.fl rz gneKTpuqecroft rau4yKpkr;
3 ) npoananr43 r.rpoBarb b rracrorrl or BoJIHoBoro BeKTopa n npocleftureM cJryr{ae
cr'a5oit rrpocrpaHcrnennoft epcur[;
4) xar (popnry"rrzpyerct
BOJTHOBOTO BeKTOpa.

rl3MeHeHr4 r reH3 opa Ar4 gJreKTpr4 qecxofi [poHlr(aeMo crr.r oir

Teua I I. Pacu BoJrH B cpeAax c yqeroM rrpocrpaHcreeuHofi Ar{c[epcurr
(uernporporHbre cpb4u).
3adauue
1) rcax [onyqarorcq rlr sneKrpoMarur.rTHoro rlorr.s Anfl cpeA c gucnepcueft;
2) zanucarb Marepr.r anbHbre ypaBHeHl{fl rIpI4 ycno BI4 I{ HenoKaJILH o c'u4 cB-s3kl Me}KAy B eKTopaMLr
HalpflxeHHocTr{ sJreKTp Kofo noJrr r.r ereKTputrecrofi vrH4yKrJ:lrrr;
3 ) npoaualr43lrpoBarb 3aB Mocr6 qacrorbr or BoJrHoBoro BeKTopa e upocrefi[IeM cnyarae
ata6 oft npo cr paHcr eeHHo fi nepcr4r{;



4) xarc $opuynupyeuc.r
BOJTHOBOTO BeKTOpa.

Teua I2. Bo.rrnrr r] Aucrl
3adauue
1) 4arr o6qyro xapaKrep
2) uccne4osarr csoftcrsa
3 ) paccrr,rorperr odnacru
4) gars KarreorBeHurrft as
Teua I3. Marepua;rrurr
3adauue
1 ) paccrraorperl o6rqyro
2) rcrs Soprr,rymapoBKy M
3) zccne4osarr ceoftcrna
4) nrrxnuu {rr,rruvecxufi
Teua 14. Cnq:r Me?rqAy

3adauue
l) 4arr o6u)ro xapaKre
2) nonyunlb cBr3b Me)KAy
3) nrrnecru coorHourenlrs
4) lalt KarrecrBeHrrctft a
Teua 15, /ln,cuepcun
3adauue
1) aatr o6qee orpeAeneH
2) paccrvrorpe)Tb .rrBJreHr,re

Ar4gneKTpr4Kax;
3) nponecu{ tKarrecrBeHH
cooruolreuraff.
Teua 16. Pacupocrpaueu
3adauue
1) garr olpeAeJreHrae rroH
cPeA;

2) onucarn o6qze 3aKoHo
aHr.r3 oTponHEx cpeAax,
3) npunecru rpr.rMephr aHu
ilporznJrrocTpr4poBaTb BaxH
sereuuft gJreKTpoAHHaMr4

Teua I Z. FacnpocrpaHeH
3adauue
1) 4arr o6rqee onpeAeJreH
TaKux cpeA;
2) prs orpeAeneHr{e K

3) onucarr oco6sHHocrv
(Dpeuenr;

4) norcnzrb roHgrrle "Ho
) J 14 ccneAoBaTb onTr4 qec
<o6rrr<uoneHna.rr) z <ueo6
Teua 18. Marnuroa
IIOCTOSHHOM MArHI{T'HOM
3adauue
1) 4arr onpeleJreHr4e MarH
2) uccrctoBa'r.r cnofficrBa M

3) naftru reu3op
flBJIEHLIg.;

H }I3MEHCHI{fl TEH3 OPA AII9JIEKTPI{'IECKOfi IPOIII4TIAEMO CTI4 OT

rculux cpeAax.

I{Ky B O JTHOBbTX rrpouecco B B .4r40nepf npyrcqux sperax;
HoBofo rraKera B Ar,rcleprr{pyrcqefr cpeAe;

14 aHoMaJrbnofi 4zcne p cLrlr;
t43 [oflyrreHHbrx Bbrpax ele,uit.

ypaBHelrus srerTpoMarHurHoro rroJrs B cpeAax c gucnepcuefi.

I{crrrKy BoJrHoBbrx npoqeccoB B cpeAax c 4ucnepcueii;
bHbrx ypaBnenufi B lr.rcnepf[pyrotqzx cpeAax;

KTpr4qecKofi npouuqaeMocrr4 nprr o ---) ul ;
blcn KorvirllJrer<cnoft Ar,ISneKTplr.{ecrofi [poHl{rlaeMocTrr.
uepcuefi rl [orJror{eHrreM.

Ky BoJrHoBbrx rrpoqeccoB B cpeAax c gzcuepclreft;
acnepcraeft u [ornorqeHr{eM;
parraepca-KpoHrara;

3 [oJry{eHHrrx nrrpaNeuzfi .

poMalHrrTHbrx BoJrH B AItSJIeKTprrKax.

[vcnepcl.du SneKTpoMarHI{THbX BOIH ;

CIIEPCnU SNCKTPOMAIHI4THbX BOJIH B HENOJI'PHbIX II IIOJI{PHbX

amaJrur3 u Aarb (fzszueeryrc rrHTeprrperarlurc [onyqeHHbrx

3JreKTpoMaf HrrTHbrx BoJrH B aH[30'rp oIIHblx cpeAax.

r4s' aHu3orpoll{I4' 3anucaTb MaTepl{anbHble ypaBlr eH]fls. AIrs.ltaKVX

HOCTT4 pacllpocTpaHeldurs. gJreKTpoMarHr4THbrX BOJrH B
Hanr.r3lrpoB aTb OCO6euHo cTr,r IiIx paclpo cTp aHer[r{;

HbD( CpeA, BcTpeqarcIllvxcs.Ha rrpaKTr,rKe rr

)^reTasBrreELrs.aHr43oTponwnprpaccMorpeHLrprpasnrlqHbD(

rrJroCKI{X BOJrH B Kpr{cTaJrJllrqecKux cpeAax.

aHH3 OTporrHbrx cpeA, 3 afrr{caTb M aTep 14 anbHbre yp aBH eHnfl.,Lns.

vqecKr4x cpeA;
rlpocrp aHeHIrt IIJIocKr4x B o JIH B KpI4 crannax, BbIB ecrl{ ypaBHeHI4e

sHrte nornu";
csoft crsa KprrcranJroB, onpeAeJrrzrr Srzszvecrzft cMErcJr nousruft

KHOBEHHAfl ) BOJIHI,I.

cpeAbr. Teurop ArrsJreKTpr{qecnofi IIpOHr,rqa eMocTIr rrJla3Mbr B
OJIE.

BHbrx cpe.4;
rHr'rroaK'rr4nnoft nnaglrbl B BbICOKOrracrorHoM npra6ru:Nenuu;

KOI{ IIPOHIIIIAEMO CTII MAIHI{TO AKTZEHOft CPEAbI, P E3 OIIAHOHbIC



MAIHI{TOAKTI,IBIIOft C'FIIETOM
rroTepb.

Teua I 9 *. 3.rrelcrponrarH
3adauue
l) sanucam ra 4arr, (lrusz o6rscnenue ypaBHeHr,rro Jlon4onon ;
2) osnaxoukrr:',cs. u 3a b o cHoBlt{bre co oTHorrreHprfl , xapaKTepr,r3yroque
cnoft crsa cBepxnpoBolur4
3) onnca:rr MexaHr.r3M cBe

bre BOJIHbr B CBepx[poBoAHrrKAX.

xrrpoBoAr4MocTr{.

H'I U COOTHOIIICHI4f,:

[I 3AKOHbI

B;

Teuq 20*. Pacupocrpaue r{e uMrryJrbcoB B cpeAax c qacrorHoif Aucuepcueft.
3qdauue
1) osuarcon,rr.rrbcr c rrNru ceoft crB aMIz gneKTp oMaf Hr{THbx IirMrryJrb c oB ;
2) norararb, KaK rI f, r{Mnynbc rrepe3 rlaprlr4anbHbre BoJrHbr;
3 ) npoauanr43r,rpoBarr, pac HeHr4e r4MrryJrbcoB B cpeAe c aucnepcueft;
4) uonyuurb Halprx(eH rroJrt Anr y3KorloJrocoro clrfHanau cla6oit p'ncnepcvrn,
paccquTaTb rpyilloByro pocrb.
Teua 21. ilpegcra floJlqprrSarluu c rIoMoIrIbI0 KoMIrJreKCHbrx BeICTop o B.
3adauue
1) sanucarr ocHoBtrrbre or

Teua 2 2. rlacru.rno uo.rrrf raronaHrrbre BoJrHbr.

2) npe4cranprrb oJrJr rroJrspLr3oBaHHyro BonHy B BVAe Cyfreprro3r{rlr4t4 Tpex
3[rI{[TUrrecKrI rlon{pu3oB?HHblx BOJTH, pacflpocrpaHsroq[xcr BAoJrb Koopllr{HarHlx ocefi;
3 ) npe4craB'nrb nonr pzgadzonnrrfi :lrrznc reoMerpr,rqecKr.rM Mero.4oM.
Teu a 2 2. rlacru.rno tton"f 

"r 
ouaHrrbre B oJrHbr.

soBaHHbrx BoJrH B llrauefisou 6azuce;
bHbIMrr Ans. lJ.acTvrHHO rIOISpU3 OB aHllbrx BonH ;
rracTl4rlHo IIOJLf, pIT3 OB aHHOtO OnTI{tIecKouo

t eMq zJ. rjoJrHbr y rpaHrcTbr pa3AeJra AByx cpeA"
3adauue i

I

ze z nferoMJrer{r4e [Jrocrr4x BoJrH Ha nrocxofi rpaH]rrle pas4end, iloryqr4Tb
I

I

rpauzfmue ycJroBr{r Jleonronzua;
3) rzccne4oBarb rBJreuze cr{rau-sfr$e.rra y nnocroft rpaHr{rlbr rrpoBoAHr{Ka;
4) uro co6ofi
HA3HAqEHI,IC.

Teua 24. Bonnoean
3JreKTpoMafrrr{THoro Ir
3adauue
l) cSoprr,ryrulpoBarb bre rlonoxeHr,I.rl Bo JrHo e oft reopuz gJrerTpoMaf HtarHoro
2) n ueu cocrolrr rrpr4Hurrn fioftrenca - (Dpeuenx;
3) rcax Sopuynupyercfl
4) xax ocyuecrBnfle.rcfl
ONTI,IKI4;

BHoe ypaBHeHrre r4 3aKoHbr reoMerpr{qecr<ofi orrrr.rKr4;
A or noJrHonofi :reopau rroJrr K 3aKoHaM reoMerpur{eorofir

o perreHr{r 4uSpanrlnoHHbrx sa1al..
ATIITICCKUE BOJIHbI.

e o cHoBHbre xapaKlf ep krcTr4Ku;
op npI/I [epexoAe B Apyfyro crrcreMy oToqeTa;

Krlx BoJrH B Br4Ae r.rHTerppna @ypre;
efo oclloBHbre xapaKTepl,rcTr,IKr{;



7. YqEETIO. AUIIE CKOE I4 I,IHO OPMAIII4OHHOE 0ts8 CIIIITIEHI4E
Ar,r cqull JIrrHbr (M oAyJtf )

a) ocHoBHas Jrr{Teparypa:
1" Onruxa B KrroqeBbrx vax / Ilapruaron A.H. - flonroupy,uuufi:Znrenlrexr, 201(i. - 256 c.:
rsBN 978-5..9 I 5 5 I -212-3 PeNzru Ao cryna: http : I I znanium. com/catal o g/pro du cIl 5 5l1 l'l 5

4) c$opuynl'rpoBarb
BOJIHbI C ME]IJIEHHO ME

2" Qusuxa.lJoruopas o
(pu:urra: Yqe6. tac. I

I4po4oe.-7-e zs4. (en.).
JIa6 oparop u:n suauuit, 20
5-9963-2738-6.

I,Ie HeMOHOXpOMaTUTIeCKOIO tIO Jtr.f, B BI,IAe OI{HyC OZ.4anrnofi
aunlury4oft.

ra. KnanroBafl rrpnpoAa r{3nyrreHr.rs. 3lerueuru arounofi u x4epHofi
.Ky:Heqon, A.M.JIzlep - 3-e r,r3A., rrepepa6. u Aon. - M,: By:on.

Vqe6soe
I4HOPA-

pecyprN I VLE.

- M. : BZHOM.
10". - I|SBN g7g-

yue6.: HI,IU I4HOPA-M, 15 - 212 c.: 60x90 1/16.(u) ISBN 978.-5-9558.-0350-0,
3. Bap,uauru, B. A. Ou
B. A. BapAaHxn.

LIe ocHoBbr orrrrzKr.r [3nexrpouurrfi pecypc] : yue6uoe uoco6ue /
JreKTponr. TeKcroBbre AaHHbre. Honocu6rapcx : Cw6upcxnit

tocyAapcrBeuunrft yH[Be reJrexoMMynzxaqzfi ra zu$oprvrarurcu,2015,, 
- 235 c, - 2227-

8397. - Ferrcuu Aocryna: http ://www.iprbooksho p.rul 40 5 5 4.html,
4. Ourura: na6oparopH rrpaKTHKyM: V.re6Ho-raeroAr,rqecKoe uoco6ne, - 2-e us4., crep. -

Pexuu Aocryrra:M.:(Drunra, 20.17 
"

224 o.: ISBN 978-5-9765-3066-9
uct/959401

o) AorronHr4T'eJrbHa,
1. (Drszxa. Ocuo.eH
noco6ue / C,LI. KvsH

r[I{H4MI{KI4. 3lexrponralHr{THble xole6anug 14 BoJrHbr:

M,2015. - 2'.11 c.: 60x90 1

- 4-e uz,r,.,vcnp. r.r Ao[. - M.: Bysoncrrafi yre6nux: H?IU
1 6. (nepeuer) ISBN 978-5-9558 -0332-6,

2" Kone6aur{fl, BoJrHbr,

7782-269',7-5
xalCapuHaM.ll. - Honocra6.: HfTy,2075."- l16 c.: ISETN 978-5-

3. L1po4on, ?I.E. Bon [poueccbr. Ocuonurre saronuf3nexrpoHnnrfi
3rexr:pon" reKcroBbre aan. (1 Saftl pdf :265 c.).

.-Cracrerra. rpe6onauvs: Adobe Reader XI ; snpaH

B) nepr{oAuqecKze H3AaH

1. KnaHrosal{ gJreKTpoHr{ : http :i/www. quantum-electron.ru
2.Ycnexu Susuuecrux H

3. Xypnan rexuu.recxoft
B) r,rHrepHer-pecypcbr:
1 . http ://www. laser'.ru

r:http://ufn.ru
rcpr u flucrua s xtTO: http://joumals.ioffe.ru/pjtf

2. http ://www.cislaser
3 . https ://www. cornsol. ru/

8. MA EPPIAJIbHO-TEXHI,IIIECKOEOEECIIEIIE]III4E
Ar4CrIUnJrr,rHbr (M oAyJrfl )

flpeno4ananue
rrpe3eHTar{r4fi z xon,ln

vrrrruHbr [peAycMarprzBaer rrpr4MeHeHue Mynbrurve4ufiurx
pHbrx cutvtyl/.tguit, qro o6ecnequeaercs. npoBeAeHr,reru gan.fltr4fi s

ooopy,4oBaHHbrx Mynb fturrvr o6opy4onanuena ayAkrroplrf,x rca(fe21pu @zIIM. Als
o0ecleqeFrr{r [poBeAeH npaKTr,rqecrnx pa6or r{Merorc.s KoMIbrorepHr,re KJraccbr ra$e4prr

na6oparopnux pa6or.(DufIM, a Anfr. nporleAeHr4
Ay4uropulr AJrs vrg. sanrstuir ocHarrleHbl coBpeMeHHlluu [epcoHzurbHblMl{

KoMrrblorepalru, o6re4u HbIMII B JIOKAJIbHYIO BbTTIIICJII4TCNbHYIO CET6 U YKOMNJIEKTO BAHHbIMII
ueo6xo,uuubrM cr{creM u [pr,rKJraAHbrM nporpaMMHbrM o6 ecne*ren[eNr.



Pa6o.ras [porpaMMa TIJIZHbI COCTABNEHA B COOTBETCTI}I4I'I

rro HarrpaBJreHuro bIE TEXH

Pa6ouyro rporpaMMy

Peqenseue
(npeAcTaBr..rTeJrb

rpe6onaHnhvz O|OC BO

,za.? //lUZp -2 f,?Z "2, ,/

(uecro pa6otr, AoJr)KHoc'TB, OI4O, no,4nncr) 
I

Ha 3aceAaHrau xaQe4prr @ulIM

roAa

(OI4O, lo4lncr)

llporp arrarr,r a pac cMorp eH a

llpororol J',lb or

3anesyroqufi ra(pe,4pofi

Pa6o.{aq nporpaMMa

HanpaBneHus, 12

llpororcon J\! r
IIp e4ce4areJrb KoMr{ccr4r{

PAEOqE

Pa6o.rafl [porpaMMa

flpororol 3ace4alus.

3ane4yrorqvft xa$eApofi

Pa6o.{aq nporpaMMa

flporoxol 3aae1anufr

3ane4yroqufi r<a(f e,4pofi

Pa6o.ras nporpaurvra o4o6

flpororol 3ace1anufl

oAoopeHa Ha sace p:aHLrv yr{e6Ho -Merg

HId.KAVI

4zueQroii KoMr4ccrirrz

C.M. Aparenxu

(ol4o, noarncr)

JMCT [IEPEyTBEPXAEHr4fl
IIP O f l'AMMbI AtICqLIIIJrr,rHbI (MOAyJrfl )

yve6uufi ro4

roAa

yue6nufi ro4

roAa

yve6uufi ro4

HA

Nb

(OI4O, no4nacr)

9.09. /2 rorc

3ane4yrorqufi xa(f e4pofi

rola


