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Muuucrepcrno layrrr rr Bbrcrrero odparon afl:,[,fr pocc.ufi crcofi (Degepaquu
(De4eparluo e r{ cyaapcrBeHHo e 6roaNiruoe o 6pasonarerrbHoe yqpex(AeHre

I nbrcuero o6pasonaHar
<B.niranvrupclcuft rocyAapcrBeHHbrft ynnnepcrarel

qA_fl rrp orpAMMA AI4 CIII4TTJII,IHbI

Haupanneurre rroAroroBKr.r

llpo(frEnr/uporpaMMa
I

Yponeur Bbrcrmeroo6pasou[*r ux 6ar<atrrspuar-l
I

Ooprr,la o6yueuvtr ogHar 
I

(Hal|MeHOBaH|le

Br,aauvrup 2p

Ceuecrp Tpy4oeir,rxoc:rr
sau. ep., I uac.

JIexqzu,
qac,

llparru.r.
3AHflTVIfl,

qac.

JIa6opar.
pa6oru,

qac.

CPC,
qac.

Ooprvra
IIpoMexyrolrHofo

KOHTpOJTS
(ers./gaqer)

4 7/2s2 36 36 l8 126 3xsaueH (36)

5 6/216 36 36 9l) Srcgairlen (45),KP

llroro 13/468 72 72 18 225 Snsauen(36),
9rcsa*reu(45), KP



r4 cllr4rrJrzHbr (M oAyJrfl )
Ocnonrr onrr.IKr,r rBJlrrolcr trocJre.rloBareJrbHoe
Be eAr4HOrO 9Jrer(TpoAlrHaMr..rqecKoro noAXoAa.
elrro c$opMr{poBarb y oryAer{ToB rroHr4MalrHe
uenuoft orrrlrKrr vr npiIKTLrKy rrpl,rMeHeHr,rfi

I,IKJIaAHbrx rrccneAoBaHuflx B oltacrn na3epHbrx

3aAa,qn,u".u"rrrrnJ""r,

elrvf, cBeTa c ToqKI4 3peul,rr rlaccz.IecKofi
una-JIopeuqa;
clrBrrr cBera o BexlecrBoM s rIaHeftHor{

MaTepHanbHbD( cpe!;;
BVqecKI,IX 3aKouoB o[TI4qecKI,Ix .gnnettrafi rns
ul3JrrlqHbrx orrrvqecxrrx npu6opoB r{ clrcreM,

npuo6perrcHI{e HaBbIKolr cavrocrof,TeJlbHoro perrreHr4fl Tr,rnoBbrx 3aAaq solHonoff onrr.rKr{.

[r.rcqHunrEua
npo(peccuonaltnoft

Irlsy.reuze .4ausoft
npuo6per0Hntbrx cry
Ocrrosrr rBauroeoft Srasrzx

3nanras 14 rrpaKTr.r

uctronmyrorc.fl B 4alruefi
gneKTpoHlrxra>, <<Korepen
r43JrrleHr,rt c Be

14CCJICAOBATEJIbCKAg

fIK-3: cuocobuocrblo K

sa4aHuoft Mero.rIHKe.

a raKxe 6yayr [pr4MeHeEGr Infl

) cTo II{CqrrrIJrI,IHbf B cTpyKTypE Orlorr Bo
oBhr orrrrrKr{D orHocr4Tc.f, K dasoeoft qacrra ocuonuofi

ft nporparraurrr

lqrzrrJrr.rHbr rrpoxoAr.rr B 4-5rr,r ceMecrpilx u 6asupyeras. Ha 3HAHnflx,
r'r B paMKax o6rqeo6pasoBareJrbHbrx KypcoB orzszxa, Mareuarzxa.
, Teoputr Bepof ruo c r eit u MareMarr4 rre oKa, craracrr4 Ka.

r4e HaBbrKr.r, [onyqeHHbre r,r3 Kypca <ocnonrr
np?r r,r3freHrrr.r cJreAyroqr{x Ar4crlurrrnr <Ourosbr

orrrrrKo), <HelzHefiuffr orrrr.rKa), <<Bsarauo.4efi creue
<llpznla4ua.a onrrrKa), <Jlasepuax lexHr.rKo),)),

OIITI{KI4 ),
rnauronoft
JI1I3epHoro

<HayvHo-
HailucalJus.

nunycrnoii rnalu(puxaqu

3. KOMIIETE I{ OByrIArc IIIETO C_f , o opMI,IpyEMbIE B PE3yJIbTATE

B CeMecTpe),
nofi pa6orrr.

IIK-S: cnoco6uoc'rrro K allatru3y, pacuery, [poeKTr.rpoBaHr{}o rr
COOTBETCTBI,III C TEXHIZ 3aAaHr4eM Tr{IroBbrx cr{creM, npvdopon,
CXEMOTEXH}IqECKOM }I M ypoBHrx

B pesyurrare I4g. [nclIlIrtJII4HbI cTyAeHT AOnXeH JIeMOHClpnpoBaTb ocBoeHr,re
I

yKa3aHHbrx norr,rnerenuuft ri

Irro rr3Mepeuuit u r{ccneAoBaHur pa3m4rrHrrx o6rerroB rro

KOHCTpyr,rpoBaHr{ro B

4oranefi r4 y3noB Ha

J^cl54llrrbr^ rtuMuslgHUltlI IIO AeCKpI4nTOpaM (3HaH]Ir,
TeMarrzqecxldMl4 MolynrMr{ I,uucuranlzHbr, rrprzMeHrrb

yMeHIIf,, BItaAeHpIt), B COOTBeTCTBI4T4 C

lronrreHHlre 3HaHprfl. B nocneAyloxleM

Bpe:ynrrar.oo"o.-['-o-9:9':Iufl 
IuuII4rrJII'IHbI(MtoAvJItI)

'Iryfl rercrJurrJrr4Hbr <ocnontr orrrr.rKD) o6yualorqraficx 4olNerr ocBor4Tb
cJreAyroque xouue'reHuuu: i

oK-l: cnocodHocrsxl $opl,r,rLIpoBarb MzpoBo33peHlrecKyro no3r4rlr4ro Ha ocHoBe (pranoco$cr<zxsHanzft. 
I

e TeHAeHTIHV pa3tsurvs. TexHrrKa ra rexlrolornft

BaTb, aHaJrr43r4poBaTb vr crIcTeMaTI43r4pOBaTb
e [ccfle.{oBaHr.rs
euHofi sap1a'tu uccne4ouanuft n o6lacrra

o6yvenuz z upo(f eccraoHan$Hofi Ae.,rreJrbHocrLt :
I



ocuoBbr-..lOrlJroco0cKr,rx 3uaHr,rfi rnfl (foplrupronaHux Mt4poBo33peH.recrofi

3AI.AHI',Ifi TI{[OBbrx orITLr

:z[ pasrzusrx o6reKToB [o saAaHnofi MeroAr{Ke; TexfiuqecKr,re
KI4X CrrCTeM, npu60pon, !|eraneit r4 y3lroB Ha cxeMorexHHqecKoM H
s).gneMeHTuorr,r yponnrx (lI

Vuerr: npr4MeH ocHoBBr (fraloco(fcrzx sHaur.rfi AJr.r (poprvrupoeauzr
Ml{poBo33peH.recKofi nos4uura Ha r4x ocHor e B o6nacrz onrr4Kr,r (oK-l); 

- 
y.r"r"r"ur"

L:otspeMeHHble reI{AeHIII{Ia pa3Burlrrfl outrzqecnofi TexHr{Kr,r v rexuolorufi n cnoeft
npoQeccuoualruoii bHocrr'r (oIIK-a); rpr4MeHrrb MeroAbr o6opa, o6pa6orrn , aluwr3a v
cr4cTeMaTI4 3At:\VpI HayqH Hr'rqecKyro uH$opnrafiprro B oouacru onrr,rqecKux r{ccne.rlonauufi

f9l]T,ul, :,larrr4supoBarb l.uaut" rccneAoBaHrzfi s o6nacru orrr{qec oro upu6opocrpoeHr{,(lIK-1); npvMeHnlb Ar{KU rrpoBeAeHr,rs orrr{rrecKr{x H3Nrepeunf, u raccne,40saHzft
pa3nI,IrIH6X O,6rextos uo ofi ueroArar<e (IIK-3); cocraBnrrb rexHr{lrecKLre 3aI\aHLrs. /,run

npuOopon, 4eranefi v y3JroB Ha cxeMorexHr4rrecxoM pr
TI{IIOBbIX OTITUqECKUX

onrr4qecKofr rexnzr<z z
MeTOAbr coopa,
OOJIACTI,I OIIIFIECKLIX U

OTTLIqECKO|O T
usir.repenuffi n

oJreMeHrHOna yponHax (lIK

rvreTolr4KaMr{ rrp oB eAeHr{.rr

MeroArrKe (lIK- 1, ffi-:)t

4, CTPY

aHurr43 a 14 cr4 creMaru?awu H ayqHo -Tex H r.rqe cKyro uu s o,p.nraqzro n
uu; MeroAhI awarrn3a 3aAarl Hccne4onanuft n o6lacru

(OIIK-6, IIK-I, nK-3); MeroAlrKlr ilpoBeAeHr.r, o,rrr4r{ecKr.rx

usiuep euaft rr r{ccJreAoB arruit p its tturrHbrx o6lexron no g aAannoft
r,I cocraBJIeHI4t rexHI,IqecKr,IX salalauft .4JUI TI4IIoBBB: orrrl,IgecKr4x

B'laAerr: npz€uauu lsunocoQcrczx sHanr.rft 44r {opvrzpoBarrar Mr4poBo33penqecxofi no3r4ur{ur
Ha rzx ocHoBe (OK-l); n 3HAHVIfrvru o pa3BLrrLrI{ olrI4qecKofi ri:xnuxv H rexnonornTr n
ceoeft npoSeccnonalurofi | Aertelruocrz (OIIK_4); MeroAaMrr c6op4 o6pa6orru , arrarrvrsa vr
0r4oTeMaTlI3arfuvI un(foprraauzio n o6nacrr,r onffi{qecKrx r4ccne.qonauufi (OIIK-
6); r'rero4avv' aFru[lIsatu4uf z upu€nrair,rn t4ccneAoBanrafi n o6naquolrr,rqecKoro npr.r6opocrpoeHr{r;

cI'IcreM,lpu6opon,,4eralefi 
iu Vtno" Ha cxeMorexnuqbcKol,r oireMer{THoM ypoBrurx (lIK-s).

O6uas
A I,I C OAE p XAHI4E AI,r C qZ[JrI,IHhI (M OAyJITI)

\_,'uu_l.ill rpyA()eMKOOl
ceMecTpe 7 sa.rerHrx e4r.rH

rrrcrlHrrm.rHbr cocraBJr.flvr_!1 sa.rerubrx eAVHr.rrI, 46g uacon. Lrs nux s 4
1, 252 uaca, a e 5 cer\,{ecrpe 6 sa.rerHbx eilr.rHr4 rI, }. l{uacon.
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Bu4rr yre6nofr pa6oru, BrJrrorrafl
caMocrorreJnnyrc pa6ory

cryAeHroB u lpyAoerurocrr (n
u4cax)

O6leu yve6-
Hofi paOorur, c
rrpI,rMeHeHueM

I,rHTepaKTrIB-

TIbIX MCTOAOB

(uuacax/Yo)

@oprr,lu

reKyrqero
I(OHTpOJIf,

ycIIeBaeMocTlr

(no uedeanu
ceuecmpa),

rfoprr,ra

nponaexyrounofi
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(no ceuecmpau)
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4 teMe cTn
I Ypanuenua Maxcnerua.

BorHonoe ypaBHeHlre.
Aa l-3 6 4 28 4l4A%

2 3uepru.a cBeroBbrx
nolefi. @orouerpur. 4 4-5 6 6 22 7143%

Pefi'rranr-
nornpolr J\b1J Kraccuqecras reopvt

u3nyqeH[f, aToMOB u
MOJICKYJI.

4 6-7 8 8 22

2l

9t4s%

r0147%
4 ZnrepQepeuqux cBera.

I{urep{reporraerpu. 4 10-1 I 8 8 5 Pefi'rnnr-
rourpom Ns25 ,{lrQparqur cnera.

4 r2-18 8 10 5 24 Is/65% lPefirzur-
roHrpolr J\b3llroro sa 4 ceuecrp: 4 1-1 8 36 36 l8 126 451s0% SKsaraeu (36)



5ct IMC CT
6 BseAeHue u @ypre

onrr4Ky. Teopul

Qoprrarapoeauur
OIITIIIIECKOTO

uso6paxdHr.rg.

5 t-2 4 4 13 3/37%

7 Bsarvo.4eftcrnue cnera IBeruecrBoM. 
I

,{ucnepcuoHnue 
IcoorHorr.reHHr. 
I

Cnerrpalrrmrfiauuus I

5 3-6 8 8 I6 4/25%
Pefiruur-

rcourpoll Nll

8

5 7-8 4 4 t4 3Lt7%

9 Ocrosrr
METAJIIIOOIITI{KI{.

5 9 2 2 8 U2.s%

t0 Onrrara aHr{3orponHbrx
cPeA. Stnuucor,r.u
NOK€BATEJI'

nPeJIOMJIeHLUI.

5 I0-12 6 6 t6 4/33% Pefiruur-
Ka,HTponb N92

1l Bpaqeune [nocKocrr4
IIOffpIrI3aIIUlI.
Ecrecrreunas
olTlrqecKaf aKTr4BHOCTb.

3QQexr tDapa4es.

5 l3-15 6 6 l6 4133%

I2 Pacceqnue cBera.
Ynpyroe r{ Heyrrpyroe
paccetHlle CBeTa:

etDQerr TuuAalr,
PereescKoe pacceruuO,
r<ou6unaquonnoe
paccerrHl4e cBeTa v
paccetrHlle
ManAenrruravra-
Epururosna.

5 16-18 6 6 t6 4133%
.Pefirzur-

rcon'rponl Nl3

I,Iroro sa 5 ceuecrp:
18 36 36 99 23/31% 3xsauen (45),

KP
Bcero 4

5

18,18 72 72 l8 225 68/42%
Sxsarr,ren(36),

Sxsanren(45),
KP

C v,e EJIO B AI{CqIIIIJIIIHbI

Teiuu, pa3Aenbr Ar4crlprnJrnHhr

4 ceuecrp
PasAer 1. Ypannenr.rs Ma ICBeJIJIa. BOfff osoe vnaRHeIIrre
Jlexqus 1. VpanueHur Maxi )BeJrJra. Boluonoe ypae eHLIe,

Jlexqras 2. Crlpyxrypa cner4 BOft BOJrHbr B BaKyyMe.
Jlexqur 3. llaparvrerpbr Cro :ca. C$epa llyauKape.
Pasaelr 2. SHelrrus cBeroBr x noJreft, ooroprernus
Jlexqus 4. 3Heprus r4 r.rHTel cT,IBHOCTb CBeTOBbrx flonefi
JlexurEs 5. Benrop Vmona-I O}IHTI{HTA.

Jlexqzs 6. Cseroesre Berr,rq rnrr. Oorouerpus.
Pa:aerr 3. trC[accuqeclcas reor Ifl Aj.]Iyqerilfl amMoB U ryIoJrer(yJr.
Jlexqu.s 7. KnaccprqqlKarr reol asrcryqemasJIopeHIa.



Tenmr, p rcAenbr Ar,rcqurrJrr4Hbr

Jlexuzs 8 . Crau,rcfl,rqecKae axoHbr ycpe4reHur{. Mexarua:rrmr y[r.rperrrrrr crreKrpilJrbrrbD( rmrilffi.
Jlerqns 9" AroNr s rrolre cBst cnoft nom*r. PesoHaHcuoe rorJrorrleHr.re csffa" 3aKoH Byrepa-
Paraelt 4. l{rrrenrbepeHrrrrfl | aera trftrrep$epovrerpu.
JIeKurq I 0. I4rrep6epeHtu.r cssra Ycrronlle Bo3HLrrcroBeHWr rrrrepdepergurfi .

Jlexqrs 1 1. IlonrmeBneMe uoff u npocrpancrBemrofi KorepeHTuocru
Jlexqrar 12. Cuoco6br rroJl rqeHlrr unrep(f epenquu I4rrrep0epo\,{crp r Marixerncolra u [Onm
Jlexqus 1 3. N4rloro,ry.remr qurr€p$eperu4as. tr{nrepfrep oMsrp Oa6pu-Ilepo.
Pas4er 5. filr$parcqufl cr 3TA.

IIeKqzs 14. )\u$paKrrr{f, cr

KrapxroSa.
ora. Ilpu uqun fioftrenoa-@penens. 3oHrr Opeuelx. Irlurerpan

Jleruus 15. Jl.rtbpaxrrus O )el{enfl u 1r.rQparqux Opaynrorf epa.
Iler<qzq 16. Au(bpaxuuoHrlaq peuerKa u e0 ocuos bre rrapaMeTpbr,,
Jlercuus l'l. Jlvfrpar<uzs B nrfra-Bperra. Cnerrpa- bHI,III AIIATId3.

JIeKrIuq 1 8. ifaxnro.{rzreJrbl afl reKunq.
5 cenreprp

PasAer 6. Bneteuue s @r pbe-o[Tr{Kv. Teopus d opMrrpoBaHuq orlTuqecnoro urobpaxeuur.
Jlexqus l. Bseaelrue e Ov rbe-onTI,rKy.

JleKur'r.fl 2. T eopus. tbopnau oBaHr.rfl orrrr.rqecKoro nso6pa>renas A66e.
Jlexqrag 3. PeBperalouat I4Jra orrrr.rqecrux npu6opon. folorpatf rzr.
Par4el 7. BsauMoleft
Cnercrpa.nrurrfi aHaJrtr3

ITBIIE CBETA C BEII ecrBoM" .{ucnepcuorrHbre cool.HorueHrls.

JIeKqus 4. Vpanuenus IV

clreKTpbr.
aKcBeJrna B cpeAe" A:rona B rroJre ceeronofi BoJrHbr. Moner<ynxpHbre

Jlerquq 5. Kouulercnas. n n3[eKTpr4qecKar [poHr4 IdaeMocrb Lr [oKa3 areJrb npenoMrreHrz fl cp eAbr.
JIeKrIzr 6.,{ucuepcrzor
Cuexrpalrur,rfi aHarua:

HbIE COOTHOIIIEHV'. Oagosas Lr rpylrroBar cKopocrr4 cBera.

ParAe.r 8" flpoxoxlenue
nolnrl. 300ercr no.mroro

cBeroM rpaHrrqbr patAera cpe4. (DopMyJrr,r (Dpeue"rrn. Croq.rue
BHyTpeHHef o oTpaxeHHs.

Jlexqprs 7. llpoxoNAeHrre paHr,rrlbr pa3reJra cpe4. Ipanu.rHbre ycnoBHr B ypaBHeqLrflx MaKcuerla
Jlerqur 8, Brmoa 3aKoHoB rrpeJloMneHug. @o oiravn ,r @peuelx.
Jlerqux 9, Hopnralruoe
BHyTpeHHefo oTPDKeHrrf, ;

a4elJue Ha fpaHr,rqy pa3Aera 14 crorrrrrlre BoJrHbr. 3$$eKr rroJrHoro

Pasler 9. Ocnonu MeraJr roonruKr{. floeepxHoc' THbIE BOJIHI'I
JIeKuz.a 10. Ocnoeu Mer€u noonruxz. flonepHocrH sre BoJrHbr B [p0BoA.qrqux cpeAax
PasAer 10. Onrnrca aHr{31 TporrHblx cp eA. 3l.nurtcouA rroKa3 areJrq rrp eJroMJreHr{q.
Jlerqur 11. Onrvrxa €rHr43ot ,porrHbrx cp e4. 3llrmcorrA rroKa3 areJrr [penoMJrenr4r.
JIeKrIzs 12. flocrpoeHr.re
cpeaoft.

fiofireHca 14 ABynyqe -[penoMJrenr{e Ha rpaHr4rle c aHr43orponHoZ

Pa:Aer 11. BparqeHue rJrl )CKOCTII IIOJIfl DTI3AUIIII EcrecrseHHasr orlTrrqecKafl aKTr{t}Hocrb.
CTECTBEHH Ag OII[TI4IIECKA.,:{ AKTI,IBHO CT'b.JIeKuuq 13. BparqeHr.re rrJro cKocTrr rronflpr.r3arluu. E

Jleruzs 14. OnrprqecKr{ aK' r.rBHbre BerrlecrBa. 3$fiqxrrr Keppa u Qlapa1e*
Pa:Ae.n 12" I'accequue cni:ra. Pe.neencnoe pacceflHue. Kou6un{arlrroHrxoe pacceqHne cBera rr
pacceqHue MaHAe.lrrrrrradra-Epu.lllroeH a.
IIeKrIr,rs 15. Paccesnrae cneJ'a. Vnpyr,oe r.r Heyrrpyroe Dacce_sHue cBera.
JleKrruq I 6. 3(b(bexr'IznAa ns, PeueencKoe paccer4rle
Jlexqus 17. Kou6uHaur,roH roe p accerHlre cB era. P 4ccexnze ManAelrlrranaa-Bpr4 nJrrosHa.
Jlexqus I E.3arnroqlrreJrbrr H JICKIII{'

JIAEOPATOPHbIE



l. I,Inrep(pepo Maftremcoua. OnrrurecKafl cxeMa, Iocrnponxa onru.recKofi
cxeMI;I. Pagrn.ru
Irrr4pr{Hbr"

2. Mo4ra(frax
rpoBepKr,r KaqecT

nacrpofir<z znrep$epoMerpa, uac:rpofixa Ha rroJrocbr KoHe-{Hoft

s TsaftNrana fprana uurep$epoMerpa Maftxelncona Ins

3. Ilpousuo4
4. I4snepeHue rroKa3areJlf, rrpeJroMJreHr4.f, npo3paqHoro Mixrepr4aJra (cret<rla) c

TIOMOIIIbIO MI4K

5. ,{rESparqu @payHroSepa Ha pa3nurrHbrx rr{rrax gKpaHoB,

6. I4syveHue quouuoft perudrru.

noBepxHocrr4 orrrr4lrecxrax 4eraleft .

leuurrft r(oHTpo Jrb o[Tr.FrscKr,rx rr oBepx]F{ocrefi upo 6nrru creKJroM.

w

TIPAKTI,IqECKIIE
(4 cevrecrp)

llponegeuze
o6opy4onaHEbrMLl
qreHr.re neruuft le

1. Ocnonu pbe orlTr.rKr,r. llpeo6pa3oBaHr're @ypre" llparrrauecKr,re Bbrtrrzcrrelnfl,
r4HTe[panoB neo6xoAzrvlbre B naJrbHefi rueu v3Jroxerlurr.

2,K uax Synrqzr. Teopeua Bunepa-X uHv'una.

MerpoB unrep$epenuraonnoft Kaprr4Hbr Anfl pa3nLrqHbrx HacrpoeK
afirenscoua u unrepQepoMerpa lOura,

2. 3agauu, cn{sauHue c MHolony.renofi uurep$epeHqraefi u unrep$er}oMerpoM
Oa6pu-llepo. 

i

3" Brrrl4cneHIaf: azSpaxIII4oHHbIX izHTerp€rnoB AJrr rreKoropbrx ocHoBHbnx rrrnoB
sKpaH OB (rqeJnb, Kpyuras aueprypa).

4. flpenoulenile ua rpaHl,Iue pa3.4eJra rpo3paqHbrx apea. VlccneAoBaHrre Sopnayr
Anrr cronbr Cr:oner$na

5, Brnoluenui: rrocrpoeHrl{ fioftresca rnl pa3Jrarrnbrx 3aAar4, cBr3ilHHbx c
I

SJIeMeHTaMl,I nonrpl{3auuoHHor4 onTr.rKH.
I6. Aua-nng cociroxnu-a TIoJUIpI{3aIII4rr cBeroBofo nyqKa" flolaprasaropbr r4 (faronue

KOMrreHCaTOpbr.

OE PA3 OBATEJIbHbIE TEXHO JI O f I,II4I
HbIX San1.grll'ir o6ecue.{eHo cnerlr4arrr43t4poBErHHbrMn Ay/ir4"ropuflM.lr4,

KOMII lr I4 gneKTpoHHbIN{r4 npoeKTopaMlr, rITo no3BoIIreT COltIpOBo}K.4aTb

efr rounrrorepHbx c4afiAos.

na3epHbtx nepcneKTrrnHrrx jrexnolorufr .

flpunneueurze uyurrilMeAlla rexHoJlort4fi (npone4eHrde JreKrlr4oHHbrx 'zanxruit c rtplrMeHeHI,reM
KOMIIbroTepHbrx

IIpu paccvrorpeHlilt BorlpocoB npaKTurrecKoro up MeHeHnr, paooivrorpeHHoro
TeopeTr4qecKoro MaT'epu IICIIOJTb3yeTCf, Ar{aJIor co cTyAeHTaMvr Ha [peAMeT BO3MO]KHbrx
cIIocoooB pelrleHr{t ovr 3ailaqv.

Bcrpe.ru c yqeH 14 crreuuanuc'raMrL paooTaroqr.rMr.r B Ha[paBneHr4rr pil3BrrTr{r u
rr cnoJrb3oBaH I{g nepcneKTr{ na3epHbrx rexnolornfi.

6. OIIEHOqHbIE qPEACTB A AJrfl TEKyTTIETO Kor{Tporq ycfrEBAEMocTtr,
TIP O MEX:YT OIIH OTZ ATTN C TAUT,TT,T fIO Id'f O f A M O CR OI|IFIU q

Ar4AUr4rrjrr,rHu kr yrrEEHo-ME E
da.uocro,flTErbHorz

I



l.3auumure ypaB ve Anfl. uo crofi MoH oxpoMarzqecxoft BorrHbr, p acnpo crp an nrouefi c.fl

B HarrpaBreHvn op'Ta n.
23anumure ue 4ils. uocrofi nzHefino - noJrf,pr{3oeauuoft MoHoxpor\4a:ru.recNofi

BOJrHbr, pacilpocTpaH cs B Ha[paBJreHr4r4 ocv z (o4norr,repnr,rft clyuafi).
3. 3anzurure ue Arrfl. nlocxoft vrouoxporrlarz.recroif BoJrHbtr, rronflpu3oBanuofi no

Kpyfy r4 pacilpocrparu ct B HarIpaBJIeHLIu ocr4 z (o4norvrepnuft cny.raft).
4. Karofi

5. Kaxoso yoJroBlre r{MoHoxpoMarlzrrHocru B rracrorHofi o6rao'ru r,r KaK ero MoxHo
TpaKTOBaTb rro Bpe.MeHHo o6ractu?

6. Llzo6pazmre HOe pacnpeileneHr4e BeKropoB E 14Hnrumefiuo-
[on.{pr.r3oEanHofi EoJrHe, pocrpaHflrorqeftcs BAonb ocr4 z .

7. C$opuynupyfire
.rluaIIa30Ha.

pr4Hrlr,r[ cylleprro3l,rwrlil AIrl SneKTpoMarHr4THbnx BoJrH or]T,r{qecKoro

8. SnercrpouarH BoJrHa r| BaKyyMe f,BJrrerc-s [orlepeqHofi. Kax l]rr sro nonuuaerg?

orrpeAeJrer{r4rr B cJlyqae o

9. H'ro raKoe KpnBqfl
10. llpa BbrrroJrHeHr4

crII,ITaTbCfl nlOCrZn,t?

17. CserIltiaoorblo

cnerxrqefi cr rroBepxHocrrz
p^nfl l(, eclra ucroqHI,IK

9JIeKTpOMaTHHTHOTO rroJr.rr AocTyneH l.nfl ilKcrrepr.rMeHTaJrbrlofo
IIeCKOrO Arlala3oHa Anrau sorH?

BLIAHOCTI4 TIeJIOBeTIeCKOTO rJtaSa?
KaKr4x ycronufi nomronofi $pour Jra3epHoro r.ayccoBa rryqKa Moxer
IIO.gCHIITE.

nul u2l Ha3oBeM nomruft cseroeoft rrroroK, rroobrJraeMbrft e:[n:ant\eit

B oAHy cropoHy, T.e B TeJrecurrfi yrol Q=2rc.Hafrru BbrpaxeHrre
rroAtlltHlercs 3aKoHy Jlarra6epra u r.iMeer flpxocrb B, = B u He

orHorrreHr4errl uanoft u 60ur[roft oceft. bla='ll2 u yrtoM MexAy
orro a6cqzcc, paBHhrM tr I 4 .flpuurrb jlo - l.

cQepe llyanxape rorrny, coorBercrByroqyro ronrpr4sonasnofi uo
orHorrreHr4erra tralofi u 60lrlllofi ocefi bla=712 u yrllarM Me)KAy

a6cqucc, paBHbrM tr 13 . [lpuuxrs ,So = | ,

I 1. llpu BbrrroJnHeHr4 KaKlrx ycnonzft soruonofi tppour na3epHoro rayccoBa rryqKa Molrer
cqr4Tarbcs cQepauecxuna? IIOSCHI,ITE,

P
I,lso6parure na c(fepe Ilyannape roqrfy, coorBercrBlroruyro 

. 
ronrpr43oBer*rofi no

orHoIrreHI,IeM oproroHaJrbHbrx aM[n]rryA oy' :3 n cAnurorvr Sas/Ut
neBoMy sJrJr[ncy BoJrHe

MexAyHr.rMr.r 6=rc/6. xrr So = l.
13. Ir1so6pa3r4le Ha c(fepe llyauxape roq4y, coorBercrByroqyrc rroJrrpr,r3oBaHnoft no

orHorrrerrr{eM oproroHaJrbHbx aMrrJrLrryA arlar=2 u c&nvroru (fasIIpaBOMy gJrJtrr4rrcy BOJTHe

MexAyHr4Mr.r 5=ft14.n
14. Wzolpasure

rroJrspl43oBaunoft ItoJrHe

urtn So =1.
a c(pepe llyauxape roqKy, coorBercrBylJrrlyo nnliefino

nu.rHoft LIHTeHcI4BHocru (S, =1), sexrop E roropofi uarloHeH
roA yrnoM 11J5o n ocz

15. lBrr.rucrure Crorca Ans nnocKofi nolrrlr, [onsp[3oBannoft rro [paBoMy
Kpyry.flpnHnru So =1

16. Bnr.rIacJrr.rre rra erpu Crorca p^nfl. nnocnofi BoJrHbr, nonrpr,r3oBannofi no neBeMy
Kpyry"IlpnuxrrSo=1"

3aBr{crqyrc oT yrJra Haon
18. Brrrr,rcrr4Te rI erprr Crorcca AJrfl. nuocrofi BoJrHbr, luueftHo - rrofl.spr,r3onaunofi uo4

yfnoM n / 3 xroprr3oH'raJr ocu. flpunxrr So =1.
19. klzo1pa3lrre Ha

rrpaBoMy snnrzlcy BoJrHe

6onuuofi ocbro sJrJrr4 ilca v.

20. Wzo6pal.nre Ha

neBoMy Snnr,rncy EoJrHe c
6olrurofi ocr,ro gJrJlrr rtaa v

c$epe llyauxape roqKJ, coorBercrByroqyrc rroJr{pr,r3oBannofi uo



3" Kax 6ucrpo HlMeHr
ALIIIOJIeM, IIO CpaBI{eHr{rO nocTorHHbIM IIOJIeM 3ap.gAOB, efo cocT€tBrsrorqzx?
4" VIztryuaer Jur Arrfionb B

2I. LIzo6puBr,rre Ha

JIeBOMy SJrnr{[Cy BOJnHe C

ocbro SJIJII{ilCA V OCbIO

22. B rleHrpe
rcaudena. Hai.iaure oc

Pefiruur-no
1. I4so6paslrre KJraccu

olrTr4qecKoro 3neKTpoHa.
2. C$opuynnpyftre

o6ocrryftre.
5. Irlsryuaer Jrr,r ArlroJrb
o6ocHyfire"
6. flpu erruoJrHeHr,rr4

8. -flerselafl, Irr4 aroMHbr
o6ocuyftre.

a3foToBr4Tb cBeTcr.rleJr

21. r{ro o3Harraer $para:
xoue.{Hofi urraor,rnu? >.

efiruur-x

7 -- -- -.
2 Ln,ln,p(t - r I c)ll, H = -frlr,FQ - r I c)l'?

e(pepe Ilyaur<ape rouR1l, coorBercrByroqyrc ronspr43oBa.snofi uo
lTHoureHuenr naanofi u 6ontnofi oceft ll3 rr ylJtoM MexAy 6onsuroft

, paBHbrM n l6.flpuurrrSo = 1.

Haxoll'rrcg ro.re.{Huft LlcroqHrzK cBera, zuerouufi cuny cnera 1

Hocrb noBepxHooru (n [mc]), ecr:rapa1ryc Iuapa paBeH 0.5 rr,r.

aroMH)'ro MoAeJrb Tonrcona rI 3arr[[rr4Te ypaBHeHr{e rone6anuft

r,r3rrreHzs ABr.rlKyrrllrMcr 3aprAoM.
B npooTpaHcTBe nepeMeHHoe sJreK'rprrqecK0e rroJre, r43JryqaeMoe

paBJreHr.ru, [epleHAr4KyJrrpHoM HanpaBJreHrz ro xole6annfi ? Orser

HanpaBneHr4r,r, KoJrJrr4HeapHoM HanpaBneHuro xole6 a:nuft? Orner

x ycnonzff cnpaBeAluBbr cJreAyroxttrre BbrpaxeHr[fl. p.rrfl, rrorefi,

I43nyrIaeMEtx 4I,tuoireu E

7. floraxrare. qro n(opt B HarrpaBnenpru na6lro4enrar), E(snercrpraqecKoe none) z
E 6rarnu'rHoe nore) 4r.a qe cKoro o cqr.rJrJr.rrropa co craB JrrrcT npaByrc rpoft xy.

9. Heuy paBHo cpeAuee tr sneKTpr,rqecKoMy no Jrro 4rrfl ancaM6ls ueg anzcnz Mbrx o cqvr.n;uropon ?
Karona cpeAHsq r{ErreHclrB AJIrr roro xe ancatr46rs?
10. Karue Qursuvecxze r,r3Mbr [rpr{BoArr K yrxupeHr4ro c[eKTpalbHbrx lu:enir?

B J CeMeCTp€):

P
I 1. 3auraruprre BbrpaKeulre f, ecrecrBeHHo - yrrrflpeHHoit nusuu.

ALIronb nucoro4o6pourofi/ nusro4o6poruoii czcreuoft? Oreer

bHalr rlupulJa Ha [oJroBI{He .BbrcoTbl Ans ecTecTBeHHo -

rn[pr.rHbr l;.uuuit gtl:'Berwrl,IHbr ecTecTBeHHyro 14 AorrJrepoBcKyro

KeJrbcoHa B cr,rny rexHoJroruqecKzx norperxHocrefi He yAanocb
c R =T =U2. PganrHo R = 0.59. Kax rr3MeHr4Tcr BlrA

nrep (p eporr,rerp Hacrp o eH H a 6ecr<oue.rHo rur4poKyro rrono cy rroiro cbr

12" r{eu orpeAeJrrre'rcfl
yrxr4peHHoit luuuu?
13. Cpannure rro roprAK
oAHOfO r4 TO|O )Ke aTOMa.

14" BogrraoxHo Jrr4 gKarr rso Ha6ruorarb ecrecrBeHHo - yrxrlpeHlnr;rft rcouryp tvrnuu?
15. Kanosa $usu.recxax u
16" Karofi Br.rA r.rMeer Kpr4

poAa cToJrKHoBr4 TeJrbHOrO ynupeHzr?
pe3oHaHcHoro rrourou euux?

17" CQopnnyrzpyfire ocH HOe OTrr4ril4e OAHOpOIHpTO yIIII,IpeHr.rq oT HeoAr{opoAHofo"
18. lloxaxure, qro opro bHo - [onspr{3oBaHHbre cBeroBbre BoJrHbr ne Hnrep$epupyror.
19. Karconrr vcJroBras oc prs craqv oHapnofi unrep $ epenqrzounofi raprr,rHrr?
20. B uurep(fepoMerpe

znrep1|epeurlzoHnofi HKr,I UO CpaBHeHI4IO C I'IAeaJrbHbrM TeOpeTI,IqecKrnM cnyuaerra!)

l. Ha 'ToHKyro nJre Ky (n=1,33) na4aer napanJreJrburrfi uyror 6eroro cnera. Yron

oeer 6y4er uaz6oleena\e}Jns. Q=52'.I1pr.r ft rourqune nJreHKr4 3epKanbHo orpaxreuurrfi
cI,IJrbHO OKparxeH B qner ( ),=0,60urcu)?

2. Hairru lr,up, yIO TOnIq[Hy nneHKI,I C IIoKa3aTeJIeM IIpenOM.[eHr{r n:I,33, trpu
roropofi cBel c 4lznofi 4 = 0,64urcn [crrbrrbrBaer MaKcrrMaJrbHoe orpar(eHue, a cBer c

AlunofiBoJIHII h=0,40u He orpalKaercfl coBceu. Vrol rraAeHr,rr cBera paneu 30o.



orpaxeHHbD( or o6evx Hocreft TaKoro cJrofl, 6yAyr oAr{HaKoBbrMr4. llpr,r xarcofi ToJrrrlr{He
9TO|O CJIOS cnoco6uocrb creKJra B HarrpaBJreHr4rir HopManu 6yget paBHa Hynro

3, [tr. yMeHbrrreH

rroKpbrBaloT TOHKI4M

rroKa3aTeJrb rrpenoMJreH

Ars cBera c nlnuofi non
4. Cner c .uru,ruoft

I4Cqe3HOBeHL',X.gl[t4

11. A.ns

13. Ha 4rz(fparcqz

h=0.65pm. fIPu :rrou

rroTepb cBeTa v3-3a oTpax(eHLr{ oT rroBepxHocrr{ cTeKJra cTeroro

M BelltrecrBa c rroKa3areJleM npenoMJreHlztl n' = ^l 
n, rAe n

creKJra. B groM cryqae aMrrJrr{TyAbr cr}eroBbrx lc<ue6auuft,

)"?
rus ),=0,55urcu naAber HopMaJrbHo Ha rroBepxHocrb creKJrflHHoro

tro gKpaHy Ha N =17 [onoc. Onpe4enzrb rroKa3areJrr,

Merpa @a6pu llepo c 6asoft d = 2,5cu onpe4envrr: a)

He - Ne rrasepa,
rul ua6moilarbcs.

rraAaer HopManbHcf BoJrH€r c 4nzuofi BoJrHbr

BO BtOpOM nOprAKe Qtt =45". onpelenr,rTb yron

rra4euuv cBera ua 4raSpaxrlr4oHHyro perxerKy oKa3aJrocb, rrro rroA
BOJIHbI c h =0.63W n h. =0.42pm, npr4qeM 4nr nropoft BoJrHbr

xrusa. B clTpa)KeHHoM ua6nro.qaror clrcreMy r,rurep(fepeHrlr,ror{Hbrx rroJroc, rtpr4qeM
paccTosHr{e Me}r(Ay

fpaH{Mr{ r(JrHHa.

5. Eclu B cxeMe p(fepouerpa MafirgnrcoHa 3epKaJno, pacloJro)KeHHoe B rrpaBoM
B noJle 3peHr4.s cMerrlaroTcf,IIJIeqe, ABI,INieTCS'IaKXe paBo, To unrep$epeHurzoHHbre rroJroobr

BnpaBo r.rJrrr BJreBo (HeH 3 aqepKHyrr). llouerr,ry?
6, I4nrep$epov Mafirelrcona ocBerrlaercr cQepuuecxofi MoHoxpor\faru.recxofi

sorHofi. Irlso6pasnre ( uo) nu4 un'rep$epeuquouuofi Kaprr4r{br, na6lro4aeuoit na
BbrxoAe rzurep(f epoMerpa.

7. Oqenure MaKc paccTo{Hr4e, Ha KOTOpOe MO}r(HO rrepeMerrlarb sepKaIlo B
MeTponotl{rlecKoM }I erpe Mafi neJlb coga, ecJrl{ oH o cBelrlaercf, cle{rlaJrr43r4poBaHxrbrM
He - Ne nzueporra (2: ) r43flfrarorlr.rM ABe npoAoJrbHr,rx MoAbr - rnvpvrnir crreKTpa
LI3n) IeHI4fl dU:100 M

8. llorcarxrare, r{To sou @peueru (no xpafinefi Mepe A.rr.rr 0-oft, l-ofi,...m-fi)
cerMeHTa Aaercr dropuynoftIIpaKTr.rqecK[ paBHbr" ve'. rrJrorrlaAb c(fepuuecxoro

S =2mh)rrye r -paErkryc ,h -nttcotacerMeHTa.
9. Fta prrcyHKe rro cxeMa pe(fpanrorraerpa - npra6opa Am r43MepeHr.rr noKa3 aterfl

npenoMneHr4fl npo:lpaqH cpeA. 3Aecr S - y3Kas rrleJrb, ocBeulaeMar cBeroM c Alzsofi BoJrHbr
)"=0,589urcn,7u2-x Aruuofi I =I0,0qu. llpoff4l 4ua$panray ! c 4nynal ueruMrr,
cBer znrep$epr,rpyer Ha gKpaHe 3. B HaqaJre n o6eux KroBerax EraxoAr4Tcf, Bo3Ayx c
[oKa3aTeJXeM rrpeJroMJreH n =1,,000277 .flocne 3aMeHbr Bo3ttyxa n lpy6re 1 anmrvarov

r4 TeMHbrMrr rroJrocaMu Lx=0,21uu. Onpe4enr4Tb y{-on MexAy

KapTrzHa cMecTLIJIaCb

rrp en oMne H u fl . aM},,[LTaKA 
"

10. B uureprpe MaftrcelrcoHa rrpn [ocry[areJrbHoMt ABr.rxeHr,rrr oAHoro r43 3epKan
Br4AHocrb unrep(pepeuql.r
(4 = 58901, Lz = 5896A)

uofi rcapruHbr npu qro ocBerueHr4rr xeJrrmra 4y6neroM Harpr4.rr

repr{oAr{qecKu yMeHbrxanacb Ao 0. O6r.flcurarr ftusuuecxyro
rplrpoAy e(fQerra v H rrepeMerrleHr.re sepKana MexAy AByM.I rrocJreAoBar,eJrbHbrMr4

quonnofi KaprlrHbr.

MaKcr,rMiurburrfi uoptAox nrep(fepeur\rrvr Nrfl cBera c Alrauofi BoJrHbr ),=0.5uww; d) o6nacrt
cso6oAuofi Ancflepcutr rofi xe .IIJrr4Hbr BoJrHbr.

IlpurleM carr,r uHrepSe
Qa6pu - llepo ocBerrlaercs rayccoBr,rM ryqKoM
erp Haxolr,rrcr B Azurtuefi 3oHe nyqKa. By4er

xapaKrepHaa zurepQepeu Has KapruHa B Br4Ae xoleq? Orner,o6ocHyft.re.

Hyro perxeTKy

ror 4ra(fpaxqrzz

.{uQpaKqr,rr em B noptAKe.{nt AILIHbI BorHbr 1z =0.5W.
14. IJpvr HopMrrnbH

yrJroM e =35" 4ulpparu
M aKcr.rMtlJrbnr,rft nopxgorc cleKTpe m = 5. Onpe4qnuTb rrepr4oA perrreTKr.r.



Onpe4erzrr y BonHbI 2 uouoxpoMar[rrecKoro oBC)Ta, HopManbHo ttaAalouleto Ha

c nep[OAoM 2.2pm, ecJII{ frcn trp Me}KAy HarrpaBneHriflMvr Ha MaKcr4MyMbr

rrepBofo r4 B'uopolo ro
16. Cner c llunoft

d =I.5W. Onpe4enum

nau6olunero [opj[AKa.

17. Cner c alrruoft l;'st 1=053W [oA yuroM ,9=60" rraAael Ha pertrerr(y, [epr{oA
rotopofi d ==l,Sprn. A yfon (p c HopMaJrbro K perxeTKe, rroA KoTopbrM Oopa3yoTct

MaKCr.rMyM Har.rooJrbrlrelo op.rrAKa.

15.

perrreTKy

18. B $oxanrnoft
HUrpLrfl c r4crroJrb3oBaHr4

IIapaMeTphI pelIeTKLI 711 LI

19. Onpe4eJrr.rrb Hy
authpaxqnouuoft pe B

cocrasrser 15'.
su ),=0.53/tm HopManbHo naI{aeT Ha perleTKy, nepr4oA r<oropofi

(p c HopMaJrbro K perrrerKe, [oA Koroprna o6pa:yercs MaKcr4MyM

cneKrporpa(fa 6un roryqeH cneKrp meJrroro Ay6rera
Kax coornoc-sTctrAByx prl3JrrrqHbrx perreroK (crtl. pucyuor).

N, u N, (oreer B TepMr,rHax (,),==,)?

BoJIHbr cneKTpanbH oit lLruuu, usodparxeHrre Koropofi , 4anaeproe
cneKTpe rperbero rropflAKa, coBlaAaer c uso6paNeHr,reM rfirqnkr

fr2t

)"=486.7uuBcneKrpe fo rrop{AKa,
Krzpxro$a grx gufipar<quosnoft saAa.{m. B20. C{ropuynu KpaeBbre ycnoBr4fl

CMbICJI ((ONTT4IIECKOIO T nxenug>?
21" JKarcyro pa3pe cliny AonxceH r{Merb cneKTpanbrmrfi annerpar Anfl. pa:}perreHrlt

)KeJrTOrO,4yoJreTa HaTprz (4=589.0nu, lz=589"6uu). Karono AonlKHo 6rnr npz eron
MLIHI{MAJIbHOE qVCIO

nopf,AKe, uro6 oHa pas

oB N,ni,, y 4raQparctruosnoft pelrerKlr, paSorarorqeft n neppou
aJra gror ty5rcr?

22. Wswenfleras. rrr4 amular crzla 4u(pparqraonuofi perxerxrr npr,r H3MeneHzrr ),Tna
rraAeHrrr cBeTa Ha 3Ty pem (Orner noxcHzrr).

23. C$opruynu [pe]IMy.qecrna lpasonbrx orpa]r(areJrr,Hbrx peilreroK (sure.;rerroa)
r{ p errerKaMra, p a6 oraro ur.rMr.r H a np ouycK anue?cpaBHeHprr4 c aM[JrkrTyIH

24. Bs roryqaere
Jleftra - Vnarnzerca.

6) eonpocw r( ?K3ilMeHy
n 4 ceruecrpe:
I " YpanHeHns Maxc
2" Bomronoe ypaBHe

ra (o6rquft clyuafi n p narcyylre).
ve. Brrnn4 r{3 ypaBHeHr4fi Mar<ceerra.

3. fapIraoHIaIIecKI4e urr. YpanueHufl BoJrH : nJrocKar, c(pepuuecrar.
npr4poAa cBeToBbrx BoJrrr u ee sKcrreptaMeHTuurbHoe noATB eplK.4eHr,re4. 3ner.rpoMarHr4

B orrbrrax fepqa.
5.Irlsnyueune pean

MoAynr{poBaHHbre tsoflHbr.

HbIX I{CTOIIHLIKOB. Mo4ynnpoBaHr{bre BoJrHbr. Cnynafino

6. fayccon [yrroK, r naxneftruuit rnn Jra3ehHbrx rr) rKoB. Ceoficrna rayccoBbrx rtyqKoB.
7. Cnerrpanr,uoe lre B o[TrrKe. llpranqrarr cyrreprrosurr\pwr.
8. llonlrpueaqur llonepeuuocrb cBeroBoft sorHrr n cno6o4HoM npocrpaHc,[Be.
9. Cocro.sHra.s nolr r4v nnocr<ofi MoHoxpoMarzqecxofi BoJrlIbI. Surautrzvecr<ar,

KpyroBas, il{ueftnas nort
10. llallarvrerpu
11. CQepa llyaH
12. lloror eHepfur el cneronoft BoirHe. Izlurencunnocrb cBera.
13. Sneprux, LIHTOHCI,IBHO CTb CB eTOBbIX [yqKOB I,I t4 MrrVJIr, COB.

14. Ouronurte rro Qoronerpraz.

IIEM

OrpaMMy MaJIeHbKoIO 3epKanbHo - o]tpa)l(aloflelo IIIapI4Ki:t B cxpMe
yfi re rauemBeHHo Br4 A noqep :aeHvrfl. (l oroeuyllczu.

15. Atorvr ran eneiraerjrapnufi r{cror{Hr.rK cBera"
1 6 " P eruenz e 3a4avrv 

lo 
6 rauyreH uv Knaccvrr:recKo ro ar ot ra/ r,r4[onq.



19. I,fu.nyvenue
20, YlrupeHr4e c

yrxr4peHrre.

40. fizr$parrlur{ Ha n
n 5 ceuecrpe:

15. Mo"uern crrJrorr

f, ocrlr,rJrJrrropoB. Cuexrp r,r3nfreHr4rr"

IbHbx ruuuit : ecreclrB eHH o e, AorI Jlepo BcKo e r{ croJrKHorrI,ITeJIbH oe

27.lTouxrue onHo oro I{ HeoAHopolHoro yrrrHpeH[tr.
2l.,IIunefi:r^:';rit B rroJre cseronofi BoJrHbr. florrtorqenue cBera ocur4JrJtrrropoM"
22. flououeuue aucarvr6leu ocrlr{nrsropon. 3axou Byrepa.
23.I4mep$epeHrlz
24.Ycrronue Bo3Hr4

cBera. Ousrr IOHra KaK nepBbrfi uureprpepeHuproHHbrii elccnepznaenr.
uur znrep(p epeHrlr4oHHofi xapruntr.

25. I,lurep(peporra Maftxelrcona. ZurepQepeuqzr MoHoxpoMarr4secKr,rx BoJrrr B

nurep$epoMerpe Maftxen a. Hacrpofi rr,r unrep$epoMerpa.
26" llonocrr paBHo HaKJroHa Lr rroJrocbr pannofi ToJIIIIT4HII.

HeMOHOXpOMaTr,rqeCKoro cBeTa.27 .Mu"rep$epeHrlr.rq
28. [Ionsrue Br,r.rrg uurep(f epeuquonuoft Kaprr,rHbr.
29. trlHrep(fepeH cryraft uoff cneronoft BoJrH6r.
30. LlurepSepeHrr cBeTa oT rrpoTrxeHHoro rrcToqHl4Ka.
31. [Ionsrue rr [pocrpaHcrnenngft KorepeHTHocrr{ cBera.
32. MuoroJryqeBas nrepQepenqur.
33. I,Inrep$epo Qa6pu llepo. (Doprvryna 3fipu vr ee rrccJreAoBaHrze IrA

npoxoAsrrlefo cBeTa.

34" .7]ra,Spaxr\ufl c Ponr au$parcqrzonnsx e(f$exror B orrrr4Ke.
35. flpuuuran feHca - (Dpenelx. 3onr,r (Dpeuenx. [u(fpatcqzonHufi r,rHrerpan

@penelx.
36. IJpuuqutba6u
36. llacxoar.rMocrb.

,{onolrrureJrrHbre gKpaHbr.

Bbrx rD rKoB B cBere 4z(pparqzouuofi reopr4r4.
37. frufipaKrtrr.roH orIeHKa MrrHr.rMnJrbHoro pa3Mepa nyqKa e Qoryce.38. Kom.{ecr:neu perrreHr.re 4r,r(fparttuonnoft sa1aarr4" ZnrerpaltHax reopgMa

KzpxroSa"
39" fpauu.unre

femurolrua.

l. llpxuoyroJrbHar rrLrTyI.Has. perrerKa.
2. CuenrpanbHoe or canue np ocrpaHcrneuHoft crpyxTypbr oBeroB oro rro Jr.f, .

3. Jhzusa - orrrrz fi ereveur, BbrnoJrHrroluuft npeo6pa3oBaHr4e Oypre,
4.Teopnx $opnru I4r orrr,rqecrcoro [so6pa)Keqqrfl, no A66e.
5. luQparcqzr (Dpa ro$epa, KaK npocrpaHorBeHHoe (Dypte - npeo6pa:oBaHr4e.
6. Pagpeurarorqa.s

7. fpauuuurre
8. feonrerpur
9. Oopnrynrr
10. (Da:ronrre

16. Knaccuqecxa-s Jl qencrar/ ocrlr4JrJrrropHar MoAenb cpeAbr.
17.l\uonepcun vr rrleHr,re cBera s rrauefiHoft uaorponHofi cpe4e.
18. Hoprvranbnafl,u I.Idonepcrrfl,.
19. Pac.upocrpaHeHr4 cBeroBofo r,rMrrynbca B Ar4crrepu{pyrorqefi cpeAe. @asoeas n

fpy[rroBas cKopocTr{ cBeT (Doprvry"rra Pgreg.

Kupxro(pa. {uSpaxqzonnurft r,rHrefpan KupxroQa

puoAuqecKrax crpyrryliax. OcrosHbre'rr{nbr p eureroK.

orrrr.rqecKprx upu6opon.
An.rr Ilonr Ha rpaHr,rqe pa3Aena,

krs. v npe[oMJreHllfl.
Yror Eprocrepa.

Ha rpaHr.rqe Merarruqecr<oft nonepxHocrrz.
cpe.{br. Ypannenux Mancnella AJr.rr onJrorrroii cpe4rr.

r4s,Ha rpaHr4rle pa3.4eJra cpeA.
11. OrpaNenae [pr4 HopMz]nbHoM rraAe Hlryr Ha rpaHkr rly pa3AeJra. Cro.s.rze r]o JrHbr,
12. llpocnerJreHrre rr Ar,rgJreKTpr4rrecKr4 e 3 epK[rna.
13. Ilo.rruoe BHyrperr orpDr(eHr.re. Irlccne4on aHr4e npenorranenuoft Bo JrHbr. Irlccler4on aHze

orpaxeHHoft nolHm"
14. Onucaur{e rBJreH

20. Crpyr<rypa c BOJTHbI B aHr,r3OTpOIrHOM Kpr4 CTaure.



2l,MurepuaJrbuoe y
BOCnpUI,rMqI4BOCTrr.

22"Kwrccu(puxaqur
23. Co6crseHHbre
24.I)u-tptc.rreHr{e c

Kpr,rcTanJre.

25. l{nofiHoe nyqen
froftreHca.

rrue aHr43orponuofi cpeAbr. Tensop onruqecKofi

rr4qecKl{x cpeA.
sHr,rfl rtorspv3a\vu cBeroBotr BoJrHbr B aHlr3otpouuoft cpe4e.

p acnp o crp amen:zfl u eo 6rrru os ennoft B oJrubr B oAHo o clroM

MJreHr{e Ha rpaHr{rle c aHrr3orponnoiri cpe4ofi. flocrpoenue

BeJIlItrrrHbI, xapaKTepl{3}'rouue cBeToBoe loJre B TeopeTuqecKoM

26. IloryueHr4e rroJrt oro cBera. (nolrpusaqlroHHbro nprzsnrr,r).
27. Auwrus BaHHOf O CBeTa. (Kpr{cTilrnHqecKue [JraoTr,rHbr r4 KoMrreHcar:oprr).
28. LIcrcyccrBeuHaf, rl3orporrrr, (a$Serrrr Keppa u floxxenrca).
29. CDpeneneBcr(uur pll.f, oflrr,I.Iecxofi aKTI,IBHo crlr.
30. Maruurnoe r.re rrJro cKo crr,r norspn sa\vv (e S S exl O ap ageu). Onruqecxuft

BEHTUJIb.

31.
32.
aaJJ.

34.

I 1.B onrnre ocHoBH
onvcaHvtv -3To...;

12.B onrare ocHo
fBJIqeTcr.".;

ft neluqpr uofi , xapaxrepllsyrorqefi cBer0Boe rroJne B 3KcrlepvMeHTel

3a4a'aapacceflHpl
Monercyuxpuoe (

cBera Mx.rKpotracrr4 rlaMrr (3$ $err Tun4anr), 3aAa.ra Mu.
BCKOe) paoCe.rrHr.re CBeTa.

Kou6vnauraoH r,r MaHAeJrbIrrraMM - 6pulltosHoBcKoe paccesnvre cBera.
Cnerrpocxonua MOVHaTIT4OHHOTO paoce sllvrs. cBeTa,

[quI,I B OIITI4Ke |JIaCIZT, qTO. ..;

6) qonpocbt K oil puaome cmydeutlna:
no 4 ceuecmpy:
1. llpunqun cyrepr
2. Boruroeofi $pour
3. fhocras Monrox arwrecr(as. BoJIHa - gro BoJrHa y roropoft . . .;
4. C$eprauecKarr MoH xpoMarr.rqecKag BoJrHa - 9To BoJrHa y xoropofi . ".;
5. Ypanueuve rrrfl
6. B oeo6o.rlH0M rr

rcofi ivronoxpoMaruqeoxofi nolurr uMeer BLr.q: ...;

T.fIpaaax noJrsp
r,IcToqHI,IKa K HaonrcAaTen

8. HauSonee o6trrafi noJrrpr43arlrrr{ cBeroBoro nyqKa .. .. On xapa.KTepr{3yerc.fl
cneAyroulr4Mr4 rrapaMeTp aM

9.Kpyronar (qupxy
grfl[rrl,rtrecrofi z

l0.Jluuefinar rroJrf,p

cocTosHl,Ir, npl4 KoTopoM ."

13. L1ureucr.rBHocrb c BOrO IIOJTT - 3TO ...;
14. Kpunax n

pa3nr4qHbrM A,rrr,rHaM BonH

15. florcosrquftcs
16. EcrecrneHgafl

2l.B 6nu>t<nefi soue
22.I4zo6pazr.rrb cxeM

qenoBeqecKoro rna3a onpeAeJrreT ero rryBcTBr{TeJrbHocTb r(
r4Meer cJreAyroq[fi eul, (npznrepuo);
paBHoMepHo ABr{xyilIrrttct zapng He r43nf{aer, r,r3Jryqaer 3a\)fl.L, t

uax) tnupuHa cneKTpanrnoft nauvu o6ycnosfleHa ". ";
17. ,{onuepoBcroe penrde cner(TpanbHofi rttanrau o6ycnonneHo ...;
18. CronroHoBr4Ten
19. Cpe4nee none/

ocqr,rJrJrrTopoB paBHa .. . ;
20. B.uanrneft soue rtyqoK rrMeer [paKTr4qecKr,r .. . eoruonoff (fponr;

yrrrl'tpeHr{e crreKTpanbHoit null.uu o6ycnoueHo .. .;
flfl . lalrT errcprBH o crb anc aru 6 ns HeB3 a?rM oAeft crnyro qzx

yccoB nyrroK r4Meer npaKTr4qecKu ... nonnosoit $pour;
znrep(f epoMerpa Maftt<elrcona/ IOHra;

23. Vcrosue c Bar.us.nnrep(pepeHrlutr cocrorr B ToM, rrro "..;
23.Buasocrs u uuzousoft Kaprr.rHbr orrlrcbrBaerca S oprr,ryn oit, . . ;



aAL'4.

25.
26.

27. [uSpaKrllroHHa
28. fpanuuHr,re ycJr

rlpaBr4n6H brfi pesylrrar bKo B cllylrae;
no J ceMecmpy:

1. flarr onpe4e
2. nars EHKIE IIOHSTI,Ifl

3. [au onpe1e
4. .{arr ou

AJrr,rHa zd -3TO Anr4Ha z flpvr rcoropofi ...;
r KrzpxroSa rBrflrorc-f, npu6nu:nreJrbHbrMr.r. Ouz Aaror

Bpervra Korepe cBera - 9To rrapaMerp, onpeAerselatrft ciloAyrout4u obpa^rou:
flpunquu -Krapxro ([ a (f opvynrapyercr cneAyroulr4rra o t5 p as ou : ;
I{ucro (Dpeuenr naNnefi ruefi xaparreprzcrrarofr 4r,r $paxqzn r4 rroKa3brBaeT.

NE [OH.'ITI,IS

HI4E IIOIIf,TI{'
HI,IS IIOHgTI4.f,

"4arbH.f,.f," 3oHa B 4raippaxquonnoft reopzz.
"6rr.rxH{.f," 3oHa B 4u$panqzoHHoft reopuu"
"yuoeag Ancnepckrfl 4u(ppaxquonHofi peurErxu.
"paspeuraroqar cnoco 6uo crl, (cw a) 4u(f palcqzoHnofi

perudrxn.
5, I{eu on fl pasperraroqar cngco6Hocrn uuxpoclconall
6. Yeu on ercs paspemarcrlar cnoco6nocr:n renecrona?
l. Jlrueftuaq qecKar cpeAa - 9To cpeAa, p.rs. roropofi ...
8. ,{ucuepcu.a rofi cpelu - srol. . 

"

9. ,{arr on
10. flam ou

rroHrrr,rs <$asonax cKopocrr4 cBera>).
r4e rroHsTr{r (rpylnoBar cKopocTr4 cBeTil).

1 1 . .{arr onpe4ejrenve rortflTvts. "HopMamH afl." ancrepckrs..
12. [arr onpe Ide fIoI{trI,It "aHoMarbH aa" gncnepcux,
I 3 . C $ opvrynup jfi re rpaHnrrHbre ycJroBr,rfl AJr.r{ TaHreHrlra alrn ofi KOMIOHoHTbT BeKTQpa

E uantocrclft rpanuqe pa3Aena ABy4 cpen.
'| ^ ^1 l-i4. U(POPMYJII{P),1I{TE TPAHI.IIIHbIC YCJIOBI,I' AIS H PUAITUOfi KOMIIOHEHTbI nexropa D

HA NJIOCKOA r4rle pa3Aena IB)4( CpeA.
I5. lloHsrue "yr(,ru Eprocrepa".
I6" lloHs:rue "uoltroe BHyrpeHHee orpaXeuue"
17. Aarc on eHI4e rloH.urzft "n3otpolHat" u "aHz3o:tporHaq,' cpeAa"
18. OuruqecKas bcr Kpr4criurJra - ero . . ...
19. fuasgas Kocrb B aHr43orponnoft ppe4e - sro ... 

"

20 . Aars oflpe,uej;reHr4e rroHsrr{ft oanoocqoro 14 .{ByocHo['o Kpr4cr,anJra.^J-------_r_--

$pr,rcTanJre - 9T0 ....
oM Kpr,rcTaJrJre - 3TO. . ..

opr.reHTarluro BeKropo" i , D, 8 ,, Sopr,reHTarluro BeKTopon IL , D, k ,u ll

24. tliJXi;r.pu (fusnuecxor pearz3ar,rrr4

lnacrr.rHKo> ? I.lpzee4rare rrpr.rMepbr
rrrurrecKoro ycrpoft crea.

roe" pacce.f,Hlze cBera.
pyroe" pacceflHlze cBera"

29 . fIpurllraun 
$, 

opvrrponaHr.rr lrso6paNbnufi .

30. llpznuran fioffirenca n (poprvrynr{poBKe Krapxro(fa. [ur$paxqrar qacrrrrrHo-l
KoreperirHor! cnera.

3 1 . llpe4cranneui.re o ronorpa$zra. MeroAbr co3Aaurrx ronorpa$r{qecKr4x

32.

33.
.AJ+,

uso6pa>neuu{.

Mexanugu nr oro BparqeHlllr rrJro cKocTr.r uoflsp v3ar\uv 
"

Kraccu Teopur nr3ryqeHr,rr u [orJroueHr.r{.
oe paccesHr,re cBeTaKoira6znaquo



I

T
Tenot xypcoaam pad m u sadauun:

Teua l. OcHoenr,re rpur rre 3aKoHoMepHocTrr r{ IIp aKTuqecKoe uc[oJrb3oBaHr.re
oTpalr(eHrrrr u llpeiloMre
3adauue
l) narconu ocHoBHr,re cBo r4 xapaKTepvcTlrKlr sJreKTpoMarHLrTrrbrx BoJur;
2) rar< noryqarorcfl 3aKoH oTpalKeHr,rfl r{ rrpoxoxAeHr4fl nJrocKr4x gJreKTpoMarHrITHbD( BOJrH Ant
rrocroft rpaHr{rlbr pa3A Ar{gJreKTprrqecKux cpeA;

enfl.;

HHbxe c pacupeAeJreHr,reM eHeprrrr{ nors [aAarorqefi na rrJrocKyro
flpr.r3arlr{oHutre sfr (f erru;

5) rcarrae ycrpoficrua uo
rrpaKTr,rKe.

Teua 2. PacnpocrpaHeH
3adauue

14 xapaKTepr4cTVKU SneKTpOMarHraTTrbrx Bonrr;

au(f $epenq[€]JrbHbre ypaBHeHr4r, orrlrobrBarorrl,pre 3aKoHbrr
onpeAenrrcuple ae [JrocKI,IX gJIeKTpqMafHr,rTHbIX BOJrH Ha rrnOCKktX rpaHullax
p ffi neJra Ar4 3reKTpr.{qecKux
3) rax BbrBo.4rrcfl Bbr rlfl, 4.ils. gJreMeHToB xapaKTeprrcru.recHoft Marpil rlbr clorzcroit cpeAbr ;
4) nonyru'rb BbIpDKeHr'rs

BONH;

aMrJrr{TyA orpaxeHHgfi ra nporueAruefi cKBo3b cnorcryro opeAy

5) r<arne ycrpoficrna
Teua 3. Pacnpocrpaneu
3adauue
1) raronu ocuonunre csofi
norefi;
2) xax [onyrreHbr ocHoBH an(f (f epenqraJrbHbre ypaBHeHr4s, orrr{cbrBaroturre 3aKoHbr,
onpeAeJrrr0rqlre B3ar4 nJrocKI,IX SJreKTpol4af Hr,rTHbrx Bo.t rH Ha II JIC) CKr4X rpaHr{uax
pa3Aena ALr3JreKTp14 qecKr,rx peAi
3) rcax BbrBoAsrcs Ebr Lrs. Ans. gJreMeHToB xapaKTeprzcru.recxolft Marpr{rlbr cnozcropi cpeAbr ;

3) nlrnecru (froprr,rynrr Ope
4) paccrr,ro'rperrt e$ Sexrlr,
fpaHHrly pa3/leJra BoJrHbr ri

1) raronrr ocHoBHbre cBo
2) rat< roryqeHbr ocHoBH

4) nonyura'rb lBbrpaxeHr4t
BOJIH;

5) xaxue ycrpoficrna

Teua 5. Ouru.recKue cBo
3adauue

a xapaKTep'r4aTnKvr)

KpI{CTaJrJrOB.

reoMerp[rrecxoft orrrl4 Kpr ;

fl TIJIOCKITX BOJIH"

6rtrr co gAaHbr AJrs r,rcrro Jrb3 oB aHr4tr vc cre,4yeM brx s (f $ exron na

TE-soru B cJrorrcrbrx cpeAax.

6rrrr cos4anbr Ha ocHoBe r{ccJreAyeivrrx a(p$er(ToB Ha npaKTr.rKe.
TM - BoJIH B cJrotrcrblx cpeAax"

SneKTpoMatHr,rTHoIo floJrq, MeToAbn onr4caHll.fl. u aHarlu3a STLIX

aMrrnprryA orpaxeHHqft u npoue4ureft creosb cJror.rcryro opeAy

rbr AJr{ r{c[oJrb3oBaHr{r r{ccJreAyeMbrx s(f (perron Ha rrpaKTr{r{e.
3JIeKTpOMafHr{THbIX BOJIH B aHr{3OTpOtIHbrx

Ln xapaKTepL[aTuKn;

Teua 4. PacupocrpaHeHr.l
cpegax.Pacrpocrpa IIJrOCKrrX BOJrH B KprrcTaJrJrr{qecKrrx epeAax.
3adauue
1) xaxue cllel6r f, aH rr3 orp o rrHbrMlr, KaKo B a rzx xlac cu $ vrKauprfl ,
2) rcaxne cyrqecrByrol M aHanv3a BonH B aHu3OTpOlHbrx cpeAax;
3 ) paccrraorperb pa3nuqH B apr.raHTbr rtonyqeHus AV Cnep cuoHHbrx ypanueuufi ;
4) xax nonyqeHo ypaBHeH Op euerr Ans aHr43 orponHbrx r,r H err{porporrHbrx Kpr4cranJroB ;
5) larr xaqecrseuHrrfi a3 [onylreHHbrx Bbrpa)K gruuir.

l) rar<ne cpe.ltbr Ha3brBa aHr,r3 olponHbrMrr, KaKoB a rzx xlaccu$ wKaIJLrs
2) xaxue cyuecrByror M aHNrvr3a BoJrH B aHrr3oTporrHbx cpeAax;
3 ) paccrraolpe'rb prunr,rqH BaprraHTbr IlonyqeHr,r.f, Ar.rcllepcrroHHbrx ypanueurEff, B ToM qvrcrre) vr

AIS OAHOOCHLIX Kpr,rCTaJrJro

4) xar roryqeHo ypaBHeHrI
,

(DpeHelr AJrr oAHoocnrrx Kpr.rcraJrnoB;
5) 4arr KaqecrBeHHrrft aH 14 3 rroJrf{enHbrx Bbrpax euuit.
Teua 6. Ocuonrr reonr eclcoft orrrr{Krr. Ilpu6.uuxeHr{e oqeHb KoporKrrx BoJrH"
3adauue
1) n uervr c0 cTor4T [pr4 onr.rxpHr.re



2) rax ronyqeHo
CMbICJI;

3firoualra, ypaBHeHr{e rrepeHoca, B qeM cocror4T ux (fusrzuecxufi

3) nonyuurr $oprraynn r,rHTeHcr.rBHo crr4 B paM4ax reoMerpr.rqecroft o nrr,t Kr,r ;
4) c$opuynlxpoBalb rparr lpr{MeHuMocrr{ reoMerpuuecxoft orrrr{Kr.r ;

Teua 7. llurepQepeHrluq
3adauue

x MoHoxpoMaruqecnr.rx BoJrH. CroqqIle BoJrHbr.

1) n venr coctor{T cyrqn flB reHkr fl , raure p (f ep e Hr!4r4i

14 yftrroBbrx pa3MepoB, ocHoBaHHbre Fra rrBlreHr4r{

poBarb ux (f rasuuecxrEe oco6eHHocrlr.
HbrX ycJroBuft glrn aun[r*rza orpa?r{eH]nrr

r.rMeroqr{Ml,rc.rr B cpeAe Ha npr{Mepe npocTer4rxer4 MoAenI4 .4r,r3neKTpuKa -
coBoKyrrHocru uefilpan MOneKyJr;
3) npoaualu.I3l4poBarb perudHrae ypaBHeHr{.fl ABr{xeHr,rs gneKTpouon B MonercyJre q qenbK)
onpeAeneglrt BeKTopa o6r$:1,,1sofi rrJrorHocrlr [oJrrpr{3arluu (uonxpnsyerraocrra), riafiru ux
cMerlleHue xar Syuxquro nfrm;
4) rarc 3aBrzcflT rroKa3areJrb [penoMJreHur u xo$$uqpreHT rrorJrorrleHr4s or qacrotrr.
Teuq I 0. I'acupocrpaHeH
(urorponubre rrrpoTp0rrH
3adauue

e BoJrH E cpeAax c yqeToM rrpocrpaH(:rneuuoii Arrorepcnru
cpeqrr).

1) xar nonyqarorcflypaB r.rr sneKTpoMafHLlTHOfO nor.tr Inr cpel: c 4racnepcraefi;
2) zanucarb Marepr.ranb

3) npoauanv3r{poBarb 3aBv I4Mocr6 qacrorr,I or BonHoBoro BeKTopa e npocreftrueM cnyqae

HaIpsxeHHoCTI4 SneKTpLl

cna6oft npoctpancrBeH
4) xar< (f opnrynrapy ercfl.
BOJTHOBOTO BeKTOpa.

ypaBHeHr.rs npu ycnoBu r.r H eJroKaJrbHoc.rr4 cB.s3r{ MexAy B er(TopaMH
lKoro rroJlr rz sneKTpzqecrofi un4yKrlr,na;

AIICnepcLrv;
rr3MeHeHr4g reH3opa 

^usnerrpu.{ecKofi 
npoHllqaeMocrr4 or

Teua I l. PaclpocrpaueH e BoJrH B cpeAax c yqeroM rrpocrpaHcrnenuoff Ar{crrepcuil
(ueruporp0rrH6re cpegrr).
3adauue
1) rax nonyqarorcfl. ypaB
2) zanucam vrarepr.raJrlu

r{r sJreKTpoMarur.rTHoro rroJlfl Ans cpeA c 4ucuepcr,reft;
ypaBHeHr{s IIpu ycnoBr4r,r HenoKanbHoc:tr4 cBr3r4r Me]KAy B gKTOpaMV

HanprxeHHo cTr,r sJreKTp KOIO rroJrs r,r sneKTp[rr9cKofi r,rHAyKrlr4r,r;
3 ) npoananr{3r{poBarb saBr.r

cta6oit rpocrpaHcrneunofi
qacrorbr or BoJIHoBoro BeKTopa n upocr:efineM cJryrqae

3JreKTpoM arHr{THbrx B oJr4r or rrpo B oAfl rrl[x rroB epxnocrefr 
"3adauue 

I

pMyJrr4poBKr4 rpaHlrrrHsrx ycnonzfi n

peAe c 6onruoft rpoBoAr,lMocrrro r4 y6eaurscx,
pocrpaHf,rorqefi c.s HopManbHo K rpaHr4rle

rpaHr.rrrHoro ycJro.Br{r Jle ouronrzqa-L[yxuna, n

6pasHo npr4MeHsrb r.rMrreAirHcHbre rpar{urrHbre

blx BOJIH B Ar{3JIt}KTp[Kax.

oro rroJrr Anr cpeA c Ar{c[epcuefi;
crofi npoHr.ruaeMocrpr or qacrorbr (sarona
Aeficreufi oJreKTpoMarnurrrofi BoJrHbr c

V;



2) t'r ccneAonarr cnoft crna HoBoro [aKera B Ar.rcneprupyroqefi cpeAe;
3 ) paccrvrorperr oduacrr.l
4) aarr ra.recrneHunrft a

I,I aHoMrurbuoft gv cue p ctrr4)
u3 floryqeHHbrx Bbrpaxeuuit.

Teua I 3. Marepr.ralrnsr
3adauue

ypaBHeHr{s oJreKTpoMarrrrrrHoro rro,rrr B cpeAax c 4ucnepcueft.

pl,rcTrlKy BoJrHoBbrx rrpoqeccoB B cpeAax c 4racnepcuefi;

4) xar (fopnrylupyerc.rr 3a

BOJTHOBOTO EeKTOpa.

Teua I 2. Bolnu n Au
3adauue
1) 4arl o6uyro

4) erunurr Susu.recxufi c
Teua 14. Cnqrr MexAy A
3adauue

2) r'o:lyuvrb cB.rr3b MelK,4y

3) ertsecrlt coorHorrregprf,

2) paccrraorperb rBJreHr.re

Ar,rgJreKTprrKax;

3) uponecu,r KaqecrBeHH
coornoruenuft.
Teua 16. PacnpocrpaueH
3adauue
1) .uars orpeAeJreHr4e n
cPeA;

snneuufi oJre KTp oAtrlraMr,rK

Teua I Z. PacnpocrpaHerr
3adauue
1) lau o6llee orpeAeneH
raKux cpe,4;

2) plars onpe,AeneHr,re K prqecKr,rx cpeA;
3) onucarn oco6eusocrz
(Dpenenr;

4) roscuzrb rroH.f,Tl,re "Ho

r43MelreHr.rfl TeH3 opa Ar{oneKTpr{.recKoft nporrr{rlaeMocrr4 or

mIIII{x cpeAax.

B O JTHOBbTX [pOUeCCOB B Ar,rolepr,r4pyrou[x cpeAax ;

blcJr KoMtrJrercuoft lrzgneKTpr4qecrofi rpoHt4IIaeMocTlr.
weit u rrorJrorrleHrreM.

y BonHoBbrx npoueccoB B cpeAax r:4racuepc,uefi;

rHrrTHbrx BOJIH B AIr3JreKTpI{KaX.

clepQur{ gnsKTpoMarHr,rTHbx BoJrH B HenonrpHsrx 14 [oJr.fip]rbrx

aHaJII{3 u 4a'rb Qrasuuegxyro r{HTepnp erarlr4ro l o JryrleHHbu(

e SJreKTpoMafHrrTHbrx B0JIH B aHIr3OTpOrrHbrx cpeAax.

r aH[r3oTponvLr, 3ailngaTb MaTepr{€urbHbre ypaBHeHI{fl .qJrr{ TaKr4X

rrJI o cKrrx B o JIH B Kpr,I CTa JrJII{qe CKT,IX Cp eAaX.

aHI43 OTpOnHbrx op eA, I arrr4caTb M&Teprr4 aJT5Hbre yp aFH eHldfi. I.ns

l) paccuorperr o6ulyro x
2) gars Qopuynraponxy blrbrx yp anneuufi B Ar{creprr4pyrorlr4x cpeAax ;
3) uccne4osars cnoficrna oneKTpr4qecxofi uponnlaeMocrr4 npr{ o ---+ co ;

1) 4arr o6urylo xapaKre
ilepgldel'l U [OTnOIIeHLIeM ;

panrepca-KpoHv ra;
4) gar:.^ raqecrneunrrft a 3 [oJryqeHHux nrrpaxeuzfi .

Teua 15.,{ucuepcun
3adauue
1) 4am o6ulee orpeAeneH Ar4grrepcvlr sJreKTpoMarHr4THbrx BOnH ;

2) onucaru o6que gax p aclrp o cTp aHe,Hkrs. sneKTp oM af HrirTHbrx B o JrH B
aHr.r3oTponHbx cpeAax, r 3r,rpoBaTb o co o eHH O CTr,r r{x pacnp o cTp aHeIJns;
3) npunecrr4 rrpr4Mepbr aH rrHbrx cpeA, Bcrper{arou[xcs Ha [paKTr..rKe r,r

rrpo14 JrJrro cTpr.rp oB aTb }nleTa .flBJIeHLI.t{ aHII3OTponvV ilpn paccMo'IpeHI4I4 pa3JII,IqHbIX

)) rrccJreloBaTb o[ITuqec
<o6rrruoseugar)) n <ueo6
Teua 18. MaruuroaKTrrB
IIOCTOSHHOIU MATHTITHOM

3adauue
1) 4atr onpeAeJreuae Mar
2) rzccue4osarb cBoftorBa
3) uaftrra reH3op Ar,rene
gBIIEHVIfl.;

aJIbHbIe BorHbI";
cnofi crsa Kpr,rcraJrnoB;

OBEHHA.fl ) BOJIHbI,

BHbD( CpeA;

IIpO CTp aHeHI,If, IIJTOCKI4X B O JIH B Kpr{CTannax, B brB ectrrr yp aI}HeHr4e

orrpeAeJrr,rrr $usu.recrclrft currcl nonsrvfi

bre cpeAbr" Tenrop Arr3JreKTprrqecrcoii tIpoHI4rIaeMO cTtr rrJra3Mbr B
e.

suofi ura3Nabr B BblcoKor{ac,rorHoM npz6iruxteuura ;
KOI4 IrpoHr,rqaeMocrr,r MarHr{ToaKTr,rnHofi cpe4rr, pe3oHaHcHbre



4) onpe4eru4rb rerr3op KTprzqecKofi tpouuqaeM o crr.r Maf Hlrr,oaKrunuoft cpeAbr c yqeroM
rroTepb.

Teua I 9 *. 3.rrer<rponraru
3adauue

e BoJrHbr B cBepx[poBoAHHKaX.

1) sanzcaru n 4arr, frusu o6nscrenue ypaBHeHr,rro JlougoHon ;
2) osnaxorranrbcs.Lr ocHoBHbre coorlrorueH[fl, xapaKTepl'1l3yroilIl4e BblcoKoqaoTorHble
cBor.rcTBa oBepx[poBoAHr4

npoBolr{MOCTr4.

I{MIIYJIbCOB B cpeAax c qacrorHoii gucuepcueft.

l) o:uaronrvrbcfl. c ocHoB
2) rorca:arb, r{aK npeAcra

srlru cnofi crB aMI{ gneKTp oMarHr{THbx r{MrryJrbc oB ;
f, eTc.s 14 Mrrynbc rrep e3 napq[anbHble B o JIHbr ;

J.' npoaHanr43r{poB aTb pocTpaHeHr.re r4MnynbcoB B CpeAe c Ar4orrepcuefr;
4) ronyvr,rrb r{anpflxeHH tr o n.f, .4rr y3 Ko n o n o co f o c rr rH aJr a u t:ta6 oit l\Mcnep ckrr4,
paccqr.rTaTb fpyn[oByro
Teua 2 l. lpe4craureHr,l
3adauue

rroJrfl pn3 arlrru c rroMolrlb ro KoM[JreKcHbrx BeICTopoB.

l) sauucarr ocHoBHbrg on EJIEHIfl 14 COOTHOIII EHPI[,;

rr [onflplr3oBaHHyro BonHy B Br4.4e Cyleprro3r4rlr{r{ Tpex2) npeawanLrrb oJrJrrz
gIIr4nTr{qecKII IIo JLrIpI4 30 Hbrx BoJrH, pacnpocTpaHrrouuxcr BAOJTI KOopAr4HaTurx oceft ;
3) upe4cranzrt aonnrrfi gJIJII,rlc reoMerplzqecKl4M MeroAoM.
Teua 22. rlacruqrro
3adauue
1) usyrrarr o6ulze cBeAeu r u olpeAerreHufl;
2) sanncarc npe4c'raB Jrerl rlacrrlqHo norspr43oBaHHbrx BoJIH B ru.rHefinou 6asuce:
3) o6racnurb, KaKr4e cry PI .f,BJISIOTC' IPEIENbHbMI,I AJIS qACTrIqHO IION.'IPI{3OBAHHbIX BONH;
4) uapuconarb ronflplr3 HyIO Ar{afp aMMy qacTr4 qHo rro Jrflprr3 OBaHHOTO OlTr4 rrecKoro

3) ouncals MexaHnl3M c
Teua 20*. Pacnpocrpa
3adauue

CI4THiUIA"

Teua 23. Bo.nnrr y rpaHrr
3adauue
l) usyvrzm orpaxeHr{e u n
$opnaynu (DpeHena;

3adauue
1) cooprraynr4poBarb

4) r<ax ocyulecrBnserc.s rr
ONTI4KII;

5 ) cQ opvrynr4poBarb rrpnH

2) r<arc npeo6pa"ayeucr rr

cQopnrynupoBarb s(p$exr
3) npuuecu4 npeAqratsneH

HHbIC BOJIHbI.

pa3AeJra AByx cpeA.

MJIeHLTe [nocKr4x BoJrH Ha uocxoit

ble rroJlor(eHr,rr BoJIHosofi reopuu

rp aHIIqe p a3 AeIrA, ll0ryr{nTb

2) c$opnrynr4poBarb rpaH bre ycnoBr4x Jleouronlaua;
3) uccne4oBarb sBreur.re
4) vro co6ofi rpeAcraBnt
HA3HAIIEHI,IE"

nH-s(fQexra y rnocKoft rpaulrqrr rpoBoAHr4Ka;
gJleKTpoMaruutnru7 3KpaH, r43yrrr4Tb el.o xapaKuepl4orlzKlr r4

Teua 24. Bo.nHonan re rr 3arcoHbr reoMerpl{qecrcoft orrrr{Kllr Arq ottucaHufl
SJreKTp oMarHrrTHor0 rroJr

snet{TpoMaflrr4THoro rroJrrr ;
2) n .rena cocror4T npr,rHrlr.r fiofirenca - (DpeHenx;

3) rax @oprraylupyers{ oc o BHo e ypaBHeHr{e I,I 3 aKoHbr reoMerprrlrecro fi orrrrrKlr ;

Teua 25. Monoxpouaruu lr HeMoHoxpoMaTUrIeCKil e BOJTHbI.
3adauue
1) 1arr onpeAeneHue

or or soruoeofi Teopr4r,r rroJrr K 3aKOHaM reouerp*.recroii

rr nprz6lzxeHHoro perxeHr4r gu$paxquoHHbrx 3aAaq.

B OJrHI;r, KaKOBbr ee ocHoBHbre xapar(,Tep LI}TZ.KT4:
rI BoJrHoBoft nexrop rrprz rrepexole B IpyryKJ cr{creMy or,crrera;

rrlJrepa;
peanbHbrx HeMoHoxpoMarr4qecKr4x BOJrH B Br{l{9 t4Hrjerpana @ypre;

AaTb onpeAereHr{e aH qecKoro crIrH&JIa il onpeAeJrr4Tb ero ocfroBHble XapaKrepvarhrKvr;



4) cQopnryJrr.rpoBarb
BOJIHbI C MC.4JICHHO MEH' Heftcs aunrlury4oft.

7. YIIEEHO.ME

(pusuru: Y.re6. noc. I C.

I,Ie H eM oHoxpoMaTr.rqecKoro rroJrr B BuAe cvHycora4zumu o ft

aJ ocHoBHaf, Jrr{TepaTypa;
l. Onruxa B KrtoqeB.brx vax / fJlapruaron A.H. - ,{omonpy4Hnrfi:Zureuuer<r, 2016 . - 256 c.:
rsBN 97 8-5-91 559 -212-3 P exrarrr Ao cryra : http : I I znanium. c om/c atalo gl pr o duct r 5 5 3 i 7 5
2. Quzuxa. Ilonnoea-s

r{UrIE C K O E I,I I,IH O O p MAIII,I O HH OE O E E CIIEqE Hkt E
Ir4CrIu[JrLrHbr (MoAyJr fl )

ra. KnanroBarr npupoAa r{3JrrreHrrs" 3,nei\,regThr aroMnoft ur x4epuoft
.Kysneqon, A.M.JIuaep - 3-e r,r3l., n:epepa6. u Aon. - MI.: Byson.

yue6.: HI,IU I4HOPA-M, 15 -212 c.:60x90 1/16.(n) ISBN 978.5-9558-0350-0.
3. BapaanrH, B. A. Orasn pre ocHoBbr orrrr.rKr4 [Snexrponurrfir pecypc.] : yue6uoe noco6ue /B. A. Bapgauau. H. TeKcroBbre ,4aHHbre. Honocrz6zpcx : Ct;i:t6upcxui,t
rocyAapclBeuHrrft yHrz reneKoMMyHuraqnfi z rauSopnraluxu,2015. 

-235 c. _2227_
8397. - Pex<rav locryrra:
4. Onrurca: na6oparopn - 2-e uzg., crep. -

Pe>nnna locryna:

oJ Aorro JrHr,rTeIbHarT lkl
1. Ouslar<a. Ouronr ,r 3ne\[poAuHaMr.rKr.r. SnexrporraarHr4THbre xone6auzg r.r BoJrHbr:

tp ://www.iprbookshop.n:/405 54,html,
rrpaKTr4Kyr\{ : Yqe6Ho -raero.qr4 rrecKo e no co6ze,
224 c.: ISBN 978-5-9765-3066-9

noco6ple I C.VI. Kys^ue11o1.ij +-; ".a, """p, 
u ron. - M.: Bysoncrcufi y.re6uvrr: H?III

M, 2015. - 231 c.:60x90 lh, . lrspsuner) ISRN gz8-5-gssR -..??)..6M,2015. -23t c.:60xg0 t,,fl . (nepeuer) isnN 978-5-9558'-0332..6,
2. Kole6auzrr, BoJrHbr,

7782-2697-5
rca/CapuuaM.fl. - Honocu6.: HfTy,2015. - 116 c.: ISBN g7g_5_

3. VIpoton, I4.E. Bon pecypcl I VL.E.

- M. : EI4HOM.
10". - ISBN g7g-

Irlpo4on"-7-e zs4. (sn.).

B) [epIIoAI4qecKI4e LI3.4a

http : //www" quantum-electron.ru
rc: http://ufn.ru

1. Ksaurona{ oneKtpoHl4
2. Y cnexu Susuuecrrax Ha

V.re6Hoe
I4IJ(DPA-

Jla6op arop wx suauui1 20 l
s-9963-2738-6,

bre [poueccbr. OcHosHrre sar<onrr[O"rrer<rpouurrft
- Srerrpou. reKcroBbre AaH. (1 Qaftl pdf :265 c.).
.-Cucreu. rpe6onaHun: Adobe Reader XI ; sxpaH

3. Xypuan rexHrz.recKofi
n) zurepuer-pecypcbr:
1. http://www.laser.ru

ru u lluctrua n XTO: http:i/journak;.ioffe.ru/pjtf

2. http : I I w,vw. cislas er, com
3 . https ://www.comsol.ru/

8. MAI PI,IA JIb H O.TEXHI4IIIE CK O E O BT] CIIE qT]HI,IE
Ar4 Crlr4rrJrr4Hhr (M oAyJrrr)

flpeno4ananue ALr U}IIJII,IHbI IIPEAYCMATPITBAET NPT4M:EHEHI4E MYJIbTAITC4ZfiHTX
rrpe3eHTaur4fi rz rolt Hbrx ct4Myttxl!.uit, qro o6ecuerluBaelcs npone.rleHl4ela saHsrrafi s
o0opyAoBaHHtbrX Mynb ftnrru o6opy4onanzeu ayArropr{rx xa$e4prr @ulIM. ills
16_::T?."I4t 

npoBereHua 
Inpaxrl4rlecKrlx pa6or rr..r." KoMrr;rorepHbre KrraccLr raQe4pu

OufIM, a Anfl. rrpoBeAeHprt rrx pa6or,

BbrlqrlcJrr4TenbHylo ceTb Ir yr(oMfrneKToB aHHbrMZ
aMMHIIM o6ecne-reHzela.
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