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1.
I{enanau ocBoenr4t

paccMoTpeHlre o[lf,r
{vcrlznluna <Ocnonrr
Teoperr4rreoKrdx Lr Susrz
roryqenHr,rx snauzfi n (py
rexHolorufi.

3ar;aqn Arrcqr{nJr
I{3yrleHr,re ocHoBIrhIX

9JreKTpoHr{Krr),

nrruycrnoft xnaln@uraquou

B pesylrrare ocBoeHri
cJreAyrou[e KON{rreTeHuI4 r.r :

OK-l : cnoco6nocruo Soprvr
suauuft.

rrpLt rrcfreHrrr,r cJreAyroqr4x Ar.rcqlr[Jr]ru <Ocuonrr
olrr4Ka)), <Helzuefi uas olrrdKo), <Ilsar,ruoreft crsre

ceMecrpe)), a TaKXe 6yay, [pr.rMeHeHbr nnx
pa6oru.

r,I o cB oE HVIfl AtICIII4trJrI4Hbr (M oAyJH)
ITIJII4HbI (TUOAYIfl) OCrrONrr OIITI4KLI ]'IBJI'IOTC.f, IJOCJIE,AOBATEJIbHOE
rnnenr'rft Ha ocHOBe e.4r{Hofo gJreKTpoAI4HaMr.rqecKoro rroAxoAa.

I'rKr{) uMeer csoefi rleJrbro csoprrrupon arb y cryreHTOB rro'ilMaHr4ex ocHoB conpeueHnoft orrrr4K'r u npaKTr.rKy nprdMe'eHr,r,
}HTAJI'H'IX I,I IPI{KJIAAH'TX I,ICCJIEAOBAH}I'X S O6NAC'M NA3CPH'IX

paclpocTpaHeHrr.f, cBeTa c TorrKt4 3peunr xnaccurrecxofioJreKTpoMarnurnofi I reopzlr Marceerra-Jlopenqa;
rr3rreHae ocHoBHbIX
[pr,roJrr]:xeHr4}r Ha ocH
o cBoeHr4e rrpr.rMeireHr{t
ofIIaC aHkr fl . [pI4 HTII4TIO B

[rcnoirb3yrol]C-f, B Aarrb

3aKoHoB nsazuo4eftcrBlrf cBera c BeIrIecrBoM n rznefinoivr
e MoAeJrr.r Jlopenqa AJu MarepuaJrbuhx cpeA;

TAJIbHbIX $USZUCCNUX 3AKOHOB OIITIIqECKVX SNICHI4ft AI.g

BKnroqar JruBepHyro vrKy;
KIII,IOHI{POB AHLI', PA3TIKIqH'IX ONT'.q:CCKUX NPU6OPOB LI CI4 CTEM,

[p]roopeTeHr4e HaB CAMOCTO.'ITEN'HOTO PEIIEHI,I' TI4'IOB'IX i,ATAq NOTTUONOfi OIITI.KI,I.

.{ncqunlzua
npoSecczonanrnoft

2.M AI,ICUVITIJILIHbT B cTpyKTypE orrofl BO
<Ocn orrrrzKrz)) orHocr4Tcr K 6agonofi qacrpr ocnosuofi

rporpaMMbr.
Irlsy.renue Aauuofi

npzo6perdnubrx cryAeHraM
:^ ^p.ly_** 

o 6u1e o 6pas oB arerrbHbrx Kylp c oB (D ils;rca, Ma:reu arzxa,
I nngxoatnt n 4-5rra ceMecrpax u 6aznpyercfl, Ha 3HaHHsx,

Ocnonrr rneLuronoft (pus Teopzr BeporrHocreft u MareMarr.rqa"*u" crarr4crr.rxa.
3nauus n upaKTr{ HaBhrKrl, [onyqeHHbre r43 Kypca <Ocuonrr

I43nrreHr{r c BeruecTBOM , <llpuxnaAHafl orrrr.rKa), <Jlasepuar TexHrrKa).IlIccneAoBaTeJrbcKag

OIITMKI{),
rsanroeoft
Jra3epHofo

<HaY'rHo-
HATIId9AHLIfl.

3. KOMIIET'EH OByqAIOIIIEIOC.fl , oopMuIpy.EMbIE.B PE:}YJIbTATE
r4fl I.IdClI r4rrJrr,r Hbr (MOIyJrfl )

OIIK-4: cuooo6uocrl;ro vrr coBpeMeHHbre TeHAeHqr4r{ pa3Br4:fr4f Texr{r4Ku u rexnonorzhn csoeft upo$ecczouanruofi
OIIK-6: cnoco6uoc:mro par6, o6pa6arrrnarr, aHaJrr43r,rpoBarb vr cr4cTeMaTrz3r4poBaTb

AI4CqHIINI{HH <OCHOEbI OIITI4KD) O6YVATOqUft C.{ AOIXEH OCBOI,IT'

Tb Mr4poBo33peHqecKyro rro3r4rlrrrc Ha ocrroBe @ra"rroco$cxux

ro rl:o TeMaTr,rKe vccJre.4oBaHr4,

KOHCTpyt4poBaHHrO B

4eraneft r4 y3noB Ha

Hafrno-TexuzqecKyro raH$o
IIK-I: cuoco6nocrrro K
npuoopocTp0eHrrr.
fIK-3: cnoco6nocrbro K
saAauHofr Mero.uLrKe.

I{3y nocrasneHHofi 3aAaqu uccne4onauufi n o6nacrz

aro l{3Mepeuuit u r4ccneAoBaHr4fl. pa3nwjnux o6texroB no

IIK-5: cnoco6nocrrro K Y, pac.rery, npoeKTzpoBaHr.rro uCOOTBeTCTBLIII C TeXHAqeCKI4 3aAaHr4eM Tr4rroBhrx clrcreM, npz6opon,
CXCMOTCXHIZqCCKOM I4 oM ypoBHrX

Arzcqlrlnr4Hbr cTyAeHT
B pesynrrare oc AonXeH lervroHcTpl4poBaTb oCBOeHr4e

yMeHLIt, BJIaAeHTIT>, B COOTBeTOTBIZI4 C

noJIfIeHHbIe 3HaHr.r.f, B nocnelyrol]leM

yKBaHHhrx KoMllereHrlzft uo paM (3HaHr{fl.
TeMaTr,rqecKr4 Mr{ MO,4yJUrMr{ cIIr4IrJIr4Hbr, rrpl,rMeHrTb
ooyqeHw4 rz upo@eccuo AerTeJrbHocTI4:



3narr: - ocntoBbr
rro3r4rlzrc Ha r4x ocuone (
otlTrlqecKofi rexnnrz ra

MeroAbr c6opa,
OOnaCTLI 0nTUqeCKUX
onrkrqecKoro npzdo
l,lsirlepeuufi v vccr
3AAAHLII. TlzrroBblx
sJIeMeHrHOtvt yponurx (IIK

Yuerr: [pr4MeH
Mr.{poBo33peHqecKofi n
cOBpeMeHIIbIe TeHAeHUr.r
npoSeccraor-ranruofi
cr.rcTeMaTr43ar{u[ HAfrHo;
(OnK-6); aHiurr43r,rpoBarE
(lIK-1); rpr4MeHf,rb
pirnrlqHhrx o6rexron no
TLIIIOBbIX I0II:U{qOCKI4X CA

eJreMeHrHona yponnlx ([IK_
B.rragerr: npudnaavu

Ha ax ocHoBe (OK-l );
cnoeft npoSeccuouarmnofi
cr,IcTeMaTI43 arlnr4 HayqHo -
6); vrerolanar aHurn3a 3aria
MeTOAr.rKaMr4 rrp oB e.4eHr4fl

MeroAr.rKe (IlK-l, IIK-3); ar
cr{creM, upu6opon, 4emneft

$znoco(fcrr'rx zuauutrr rrrfl. lpoplrzponaHrzr Mx.rpoBo33peH.recrofi
K- 1 ); cuoco6Hocrrro yqr,rrhrBarb coBpe*re'Hbre reHAeH u:,vn pasBr4TLrs.
xnonorzfi s cnoeft upo(peccuonauruoft AerreJnb'o.u" (om-+;;
arJanpr3 a r,r cllcreMar rB ar\vu HayqH o -T exHr.rqecKyro raH (p oprra aqraro n

40nauufi; MeroAbr aHurvsa 3aAatr uccreAonauuft B O6racruur (OIIK-6, IIK-I, nK-3); MeroAr4Kt4 rpoBeAeHr4.rr onrurrecKr.rx
pa3r}tqHbrx o6rerros IIo 3aAaHHOfi Uer,o4raKe; TexHr.r]qecKue

Kr4X CkrCTeM, npn6opon, gerateit Lr y3JroB Ha cxeMorexHr4qecKoM r4
s).

).

ocHoBbr Sunoco$crnx zuauuir Anfl Sopnruponaunr
14 Ha r{x ocHoBe s o6racrn onrr{Klr (Olt_l); yqr4rbrBarb
pa3BLrrkrfl onruqecxoft TexHrdKI4 Lr rexuolorut n csoeft
ocru (O|IK-4); npnvreHrrb Mero,4u c6opa, o6pa6orrz " aHauvrla lr
uqecKyro l.ruQoprrlaqr{ro B o6lacrn orrraqecKr4x r.rccJre,4osauuir
qI{ r{ccJre,40eaHr'rfi s o6racru olrr4qecKoro npv60pocrpoeHv,

HpoBeAeHr.rr onrr.rqecxr.rx rasuepenzfi v lrccne,uosauufi
nnoft naeroazr<e (fIK-3); cocrannrrb rexHnqecKr.re 3ara'urfl, rrrfl\d' npu6opon, Aeraleft u y3noB Ha cxeMorexnrrgecKoM n

sHaHrrfi am $oprurapoBarrrlr Mr{poBo33peuqecrofi no3rirlr4r4
I,I 3HAHIUIMII O PA3BIITI{I{ OIITI4qECKOfi TEXUTZXTA H TEXHOTTOMfi S

MI{ COCTABJIEHII.f, TEXHI{qECKI,IX }A)\AH]II]iI AJUI TIIIIOBbX OIITI{IICCKT.IX
y3noB Ha cxeMorexHr.rqecKoM H eJreMeHTHoM ypoBurrx GK_5).

4. CTPY A r,I C OAE pXAHr,rE 
AI4 CrII4tr jtrr4Hbr (M oAyJrfl )o6rqas rpyroeMr(ocrb

ceMecrpe Z sauerntx e4nH

AerreJrbHocrr{ (onK-a); MeroAaMr4 060p4 06pa60rrr.r, al;.aJrn3a pl
Hr4qecKyro un$ oprrraqnro n o6lacrz onrkrqecKrrx r4ccJreAoBaHrafi (olIK_
u lpuenaan'rrr r4ccneAoB al/Init s o6racrrE orrrrrrrecKoro npz60pocrpoa*r-;
r4qecKr4x usvepeunfi H LrCCneAoBauuftpasnnqHbrx o6remon no saaauHoft

crlr4rrJrr'rHbr cocramxer_ll 3aqerHbD( el4raHraq,-46g qacoB. Lrs Hux s 4
52 uaca, a s 5 cel{ecrpe 6 saverubx e.rlr,rur.rq ,2!6 ,aao,

PasAel (rerraa)

AIICUIIIIJII4HhI

Bzgu yre6uoft pa6oru, BxJrroqa,
caMocro_rrreJrruyo pa6ory

cryAeHroB u rpy4oeurocu (n
qacax)

O6lerra y.Ie6-
noft pa6oru, c
npl,rMeHeHr.reM

I,rHTepaKTr{B-

H6IX METOAOB

(nuacax /%o)

!Dopuu
reKyrqero
KOHTpOJTf,

ycneBaeMocrr{
(no uedetn*t
ceuecmpa),

Soprr,ra
upouexyro.rHoft

aTTeCTaTII{r4

(no ceuecmpau)

4 ce*recr
Ypannenzx Maxcserra.

3ueprux 
"setoubrxnoneff. @orouerpur.

Kraccnqecxar -eoprar
r.l3lyrreHrlf aToM0B u

llroro sa 4 ce
45t50%



J CeMecTp
6 Bne4eHze r Oypre-

onrrrxy. Teopur
$opnauporaxr,rr
o[TI4r{eCKO|O

uso6paxeHur.

sl t-2 4 4 l3 t_ 3/37%

7 BsauuoAeft crBr.re cBera c
BerrlecTB0M.

,{ucnepcuourmre
COOTHOINEHII'.

Cle r<rp anrurr it analus

5 3-6 8 8

4

2

I6 +. 4l2s% PeftruHr-
xoHrpolr J\! I

8 flpoxox4euze cBeroM
rpaHr{rlbr piBAeJra cpeA.
@opuymr OpeHerr.
Cro.qque BoJrHbr.
3QQerr rroJrHoro
BrryTpeHHero
oTpaxeHr{f,.

5 7-8 4 14 + 3t37%

9 Ocnoerr
MET?UUIOOTITI{KI4. 5 9 2 8 + U25%

l0 Onruxa aHu3olporrrbrx
cpeA. Srlruucolr,[
IIOKTt3ATEJI'

IIPCJIOMJIEHI,I'I,

5 l0-12 6 6

6

l6 T 4/33% Pefiranr-
routpom Jtlo2

1l Bpaqeuue [JrocKocrr{
nonflpv3a\htr.
EcrecrneHna.f,
OITltqeCKaf, 4KTIIBHOCTbT

9QQerr Oapa4ex.

5 l3- 15 6 t6 T 4t33%

t2 PaccesHlre cBera.
Vnpyroe H Heynpyrce
pacaeflHne cBeTa:
eSQexr Tungalr,
Peneencroe pacceflHLre,
KoMOr.rHarIr{oHHoe

pacceflHl,je cBeTa vt
pacce{Hr.re

ManAe:rrrrtraua-
Bpruurrsua.

16-1 8 6 6 t6 + 4/33% Pefirzrr-
rcoHrpolr J\b3

llroro sa 5 ceuecrp:
l8 36 36

72

99 T 23t32% SxsanreH (45),
KPBcero

18,19 72 8 216 68/42%
Srcsarrleu(45),
Sxsairaeu(45),

KP

llwcrtw

Teiuu, pa3AeJrbr Ar.rcrlr4rrnr.rHbr

4 cenrecrn
Pa:Ael 1. YpanneHuq MaK

-
:BeJIJIa. BO.nHonoe vna RrregrrA

Jlerrlur 1. Vpaaueuus VtraKc erura. BOJrHoBoe ypaBHeHr4e.
Jlerqns 2. Crpyxrypa cBeror OI{ BOJIHbI B BAKVVME.
Jlexqur 3. flaparvrerpu Crorc a. C0epa flyanrape.

rloJreft.(DorovffiParaen 2. Sueprur cneroBbr:
J&5g414. eHeprru 14 uHreH(

- 

l-_ 
_

[rBHocTb cBeroBr,rx nonefr
Jlexqzr 5 . B eKroty-h{oBa{I( IIHTUHTA
Jlexqus 6. Cneroebre BeJrr.rqr4 rr. @oron ,I,CTDHfl..

H ATOMOB I4MOIICI(\/,rI&!Aqr 3. Knaccrqecxaq reonrl rnlllyqew
Jlexqzx T.Knarcwwxan rrnrryqeHurJIopeHIa.



T'enaH, piBAenbr .4r{crlzlnr4 Hbr

Jlerqur 9. Arxrnnone
Pa:aetr 4. trftrrendenen
JIeKuzr 10.

noffil,r. PesoHagcHoe rrorrrortleruae csfla, 3aKoH

Ycnosae Bosrtr,ucloBeHlur

Ig5ggll2.Cuocodu uon

tegAgn 5.lusparcuux

ffiff#'A"spE"ra ,t op.*r,r". r4r,re,p;;

JIexuHs 15".Iludpal
Jlexqza 16, nadnar<

ra. Cuexrpalrnrrfi aHaIrLr3.Ilg5grn" t 7. [ngpax:qr.rr{ B
Jlexqu.f, 1 8. 3axlro.rr.rleJrb

leql*n 6. Ifee4eHr.r,e n
Jler<qzr 1. IJseaenr.re nr

Jlexqus 2. lftoDt4s rt;'

uruny. Teopllq 0 opMzp on aHuq cglglgg -r, "t"6fi;&"*
44 stgg:g!4qro uso6paNeHns A66e.

orrrr4qecKzx rrpz6opon. fonorpadu.s.
ue cBera c BerrlecrBoM. [ucnepcnoHHbre rootttotoa*r"".

Pa:qe.n 7. BsarMol
Cnerrpaln nr,rfi aHaJxr{3
Ilerqax 4. Vpanuenzr
ONCKTDbI.

!9944 5. I.ounnexcnrar 4

B cpeAe. Aron B noJre cner.soft 
"onnr,rft<;r-etctup""re

r4IIaeMOCTb I,r [oKa3aTenb npeJIOM"IteHIZJ{ C)Jler<qur 6. fluc,nepr:uon
(lnerrpanrH r,rit anarus

coorHolxeHlzf,. Oagoaas fpylrroBatr cKop0cTr4 CBeTa.

ParAe.r 8. ltlpox-x(,qeHr.re
noluu. 3Q$emr rolHoro

BeToM fpaHlrllr,r pa3AeJra cpeA. OopMyJrbr Opeue.rru. (lrosqne

Jlexuzq 7. lI fpaHzvHtre ycrosao 
"]]grcrlrus 8. Br,rno4-lar(orroB rr

BHeHr.r[x Mlarccnella.
V{gEI!.OopMyn6r Opeuels.

I4e Ha rpaHr.rly pa3.4ena rr crorrrr4 e nornm e66ei* l,.rrrHoro
Jlexqrag 9. .Hopnaanlnoe

Pasgel g. Ocunnu Kn_flosepxHocrHbre BoJrHbr.
Jlercqrzs 10. Ocnoelu r,aerann ocTHbre BoJrHbr B [poBOArrrIr4X Ctlqg4ll0. On:rurca aH IIH6IX C S.n.nuncouA rroKa3 areJrsr rr
{lercqur I l. Onrura aHu 3rluncou4 noKasarefl.s nJlexqza 12. lfocrpoeHrre ABynyqe-[peJroMneHhe Ha fpaHvqe c aHr,r3o,rponnoft

Parle.n 11. Epa4euure n.noc qll@trTuqecKaq u*t 
"*-_*t 

o 
".u.4.n,I"" 13. BparleHrae rr gaIlu[. EcrecrgeuHax oflrl4qecKa, anrzsH,]qt".

Ip5q4n 14. OnrprGcr{:r4 aKr}r

{.q4" 16. 3$OeK-r{Eu-"
4g{q4r ry. {ov6rzuaqzorr

Ilerqur 8. CrarrcflrrrepKr4e
. Mexaiul:sNcr

Pa:ge.u 12. I,accequ[e Pe"rreencrcoe paccerrHue. Kou6znaq[roHHoe pa"ceoru"e d"r" "qgg{g4q NIaHAerrb rrr.raMa TIJIJIMSHA.
Ilexuraq I5, Pacce.sHr.ro c;Bera. Ilpyfo€)14 erHl4e cBeTa.

PeneesclKoe

I!{!r" t 8. 3a xn r.oqr.rreJrlHarr
q94g-49 rpgle.Ieggg4qne Mau4er",urranoa_t;

JIABOPATOPIIbIE :3AII
(4 ceuecrp)

KrIr{.rr



l. vI
CXEMEI. PA3JI

rxl4pr{Hbl.

2. MoaraQ Tnafiuana fpuna r.rrrep(fepoMerpa Mafircenrcoua arrr,npoBepKLr KaqecTBa Irocrlr oflrr4qecKr,rx 4eralefi .

r(oHTpoJrb olrr{qecKLrx rroBepxnocrefi npo6nuv
3. Ilpor.rs

rp MafireJrbcoHa' onrraqecxas cxeMa. Iocruponna onru,recxofi
uacrpoftru rEnrep$epoMerpa, uacrpofirca rna uonocr,r roHe.rHofr

4. ZsruepeHue
noMoulbro Mr,rKpoc

IIPAKTI,II]IECKI4E 3.{
(4 cenecrp)

1. Ouronnr Oy
r.rHrerpanon Oypre,

2. Koppenrqzo
(5 cenrecrp)

6. AHanlrs
KOMrreHcaTOpbr.

flpone4euue
cl6opy4onauHbrMrr
qreur4e ner<quft.4enao

B parrarax

Kounrrcr'eprrbre cr{My
JTa3epHbIX nerpc [eKTr{BErbIX

llpzlreneulre MyJrb
KoMrrbroTepHbrx rrpe3eHTarlu

Texnolorug
llpra paccMo'rpeHrzr.r

TeopeTHrlecKoro MaTe
cllocoooB petneHr,rr noc,raBJr

Bcrpeuu c yqeubrMz
IICIIOJIb3OBaHLIT nepCIreKTI,IB

s) eonpocb,

ipu-IIepo.
3. Brr.racreHre grz(fpaxr{proHHbx
rrrn- /--'^*- ---^--l

cTeKnoM.

(crexna) c

pa3nurrHbrx HacTpoeK

u uurep(pepoMerpoM

ayI'uTopLrflMr4,

coIIpoBoxlaTb

rroKa3aTenrr [peJroMJreHI{' Ilpo3paqHr)ro MaTepr{aJla
tIIa.

5. {z$paxqrzr roSepa Ha pa3rr.rqHbrx rarrax gKpaHoB.
6. ?Isyveuze paKrlrloHHo[ pemerxu.

orrrr,rKr.r. llpeo6pa:oBaHlre @ypre. flparru vecrne BbIqI4CJIEHI,I'
xo.4rxMbre n 4alrueftrueM rI3JIoxeHLrr{.
Qynrcqrax. Teopeva BuHepa-XuHqrHa.

nHrep$epenqr.ronnoft Kaprr4Hbn
ll. Pac-rdr

wnrep$epoMerpa M{ftnenrco"u *""i.p$eporraerpa fO".u.
? ??aavu, 

cnxlaunue c MHoroJry.reBoft unrep6epeuquefi
Oa6pu-Ilepo.

eKpaxoB (ulenr, KpFIrafi aneprypa).
I{HTerpaloB AJrr He,KOTOpbrx ocHoBHbD( Tr{rroB

__r -J r_,/.4. llpenouneHra{ na rpar{r4rle pruAena rpo3paqHbx cpeA. ZccneAoBaHr.re (popnayn
AJr.rr cronbr C,ronero

5. Brrno,nHeuze
9JreI\4eHTaMI,I nonfl plz

rrocrpoeHrr.rr fiofirenca ilng pa3JIIlIqHbrx 3a!.Alq, cB_f,3aHHLrX c
IlzonHoft orrrnKr4.

r4fl nowtpv3arluu cBeroBofo nfrKa. flolxpusaropbr rd @a:onrre

OEPA3 OBATEJIbHbIE TEXHOJIOIIIII
sansruit o6ecueqeno crrerlLraJrll3llpoBarrHbrMr4

paMld I4 SJreKTpoHHbrMr,I [poeKTopaMr{, qTo Iro3BoJIreT
KoMrrbrorepurx cnafi4on.

Kypca r4cloJrb3yroTcf, TaKXe CJreAyrou ae TexHoJrorr4r4 :
ffIIrIlI JIa3epHo-uHAyul4poBaHHbIX 

''poqeccoB, 
Jrexarllr'x r! ocHoBe

uolorrzft.
Ir4a rexrronorufi (nponeAeHr,re neKrlr4.rrHbrx sausruit c [prrMe'eHr'eM

l^1.I :lllf arrr4 o Hnhrx p o rrraKoB c rr oMo rrrbro np o eKropa ranH OB M) ;o6y.reHzx (case-study).
BonpocoB rlpaKTI4qecKofo [pI4MeHeHr4r, paccMorpeHHoro

}ICIIOJI'3YETC' AI4ANOI CO CTYAEHTAMVI HA IPCAMCT BO3MOXH'IX
noft sa,4a.{n.

v c[eqrraJrr4craMr.' pa60raroquuz B HanpaBneHr.rr, pasB"T'rfl u
rx na3epr{bx rexnolorraff .

n 4 ceuecr:pe:

YCIIEBAEMOCTI,I.



1.3a:nrEurure ypaB ve Arrfl nnocroft MoHoxpoMarraqecxoft rtoJrHbr, paclpocrpaHsrcqefi c.fiB Ha[paBneuuu opta i.
2.3anutsure ypa

:re Arrfl urocroft nzneftno - nonrpr{3osaHHofi MoHoxpoMaru.recxofi
BOJtHbr, paclpocTpaH B Ha[paBneHvtu ocv z (o4noir,repnrrft cnyvafi).

3. 3anzruzre
:re rnfl nnocxoff MoHoxpoMarz.recrofi BoJrHbr, noJrrpr'3oBaUnofi noKpyfy r{ pa.crpocrpaHrro B HarrpaBneuuru ocr4 z (o4nouepnrrfi cnyuafi).4. Karofi
'JIEKTPOMATHT4THOTO 

[OJI' AOCTYIIEH TJIfl sKCNCPIAMEHTAJI'HOTO
qecKoro 

ALTAnA3OHA 4lzn nolu ?
MOHOXPOMATI{qHOCTII B qACTOTHOII O6NACTU 14 KAK ErO MO}(HO

Hoe pacnpeAeJreHrae BexropoB E fi E n maneftno _rroJrrpr43oBanuoft Bo Jrx{e. pocrpaHflrouleftcs BAoJrb ocv z .
7. C$opvynupyftre

Ar,Iana:ioHa.

orrpeAeneHr4fl B Cnyqae o
5. Kanono ycJroBr,re

TpaKToBarb no npeueHnofi

6. I4so6pasr4re n

JIoBOMy sJrJrr4[cy BoJrHe c

flonrplr3oBanuoft BonHe

yrJroM n 13 xra
19. I4so6pa3ure Ha

npaBoMy SJrJrr4rrcy BOJTHe c

qliln cyleplo3kIuupl,4JIf, oJleKTpoMafHr.rrHbx BoJrH ofirr.rlrecKofo

8.3ner:rpouarH BOJTHa B BaKyyMe flBrrflercfl [oleperrHofi. Kax Brr sro uouranaaere?
9. IIro raKoe KpnrBat ocTI4 qeJroBeqecKOIO rnasa?
10' llpz BbIrIoJIrIeHI4I4 KaKpIX yclonuft no*ronoft Qponr Jra3epHoro rayccoBa rryqKa Moxercql{TaTbcr nuocxpru? IIOf,CHLITC.
I 1' llpra BbITIoJIHeHI'Iylxaxzx yclonufi sorHouofi Spour Jr&3ep,11s1'6 rayccoBa ryqKa Moxercrrr,rrarbc{ cSepzvecrurra? TIO'ICHIITE.

12. Llzo6pa3rrre Ha pe llyauxape roqKy, coorBercrByrouyro

Mex.4y Hr.rMrr 6 = n I 6.fIp
13. TJtso6pa3rrre Ha Iyanrape rosKy, coorBercrByrouyo [onrpr{3oBannofi

npaBoMy gn:Jrr{ncy BoJrHe c

MexAyHuMr4 5=nl4.tIpu
IreM oprofoHaJrbubrx aMrrJrrzryA arlar=2 u cABr4roM

So =1'
14. Llso6pa:ure

ilonrpl{3oBannoft no

- 3 ra c4nuroiu (fas

no

Qas

c(pepe llyanr<ape roqKy, coorBercrByroqyro rulneftno
nuqHoft r{HreHcr.rBHocrz (So =l), nexrop E *o,ropofi HarnoHeu

rrr crorcca Anfl rrnocKoft norHrr, nunefino - noJr.{pr.r30saHHo[ noA
ocn. flpunmr So = 1.

IlyaHrape rorrKy, coorBercrB1rroqyro rroJrrpr43oBannoft no
eHr'eM uarofi rz 60nrruoft ocetrr t5/a=u2 r yuroM MelKAy

ureHr.reM ua-nofi z 60*'rofi oceft b'la=U2 r4 yfnoM Me)KAy
a6cguoc,paBHbrM t 13.flpuusrb ,S0 = 1.

rroA yuou l35o r ocu
15. Buqucnr{re rrapa

Itpyry. Ilpzuarr Sn == l.
Ctorca .{Jrr rrnocKoft noJruu, rron{pr.r3or}ausoft rro npaBoMy

16. BrrqracJrlrre rra
Kpyry. Ilpraurrr So ==1.

erprr Crorca p.nfl. nlocrofi BoJrHbr, nr)Jrrprl3oBaHHofi rro neBoMy

17. CserzMocunr -K[ la2l uazoneu nonnrrft ceeroeoft [oroK, [ocbrJraeMbrfi e,'rzHzuefr
ceerrrqefc.f, rroBepxHocr]r B oAHy cropoHy' T.e B TeJrecHbrft yron ()=2n. Hafitw Br-rpaxeHr{e
AJrr ff, ecJul r.rcroqHurK qllHrercr 3aKoHy Jlana6epra lr r{Meer spKocrb B, = B rz He
3aBr{crrqyro 0T yrJra ua6lroA vg.

18. Brr.rucrure

6olrurofi ocbro gJrJrr4rrca u oc aocqllcc, paBHbrM t I 4 . flpuulrrb JI^ _ I,
20. LIso6pa3r4re Ha

neBoMy 9nnr{ncy BoJrHe c
6olruroft ocbro gJrnrz nca u

pe llyaHxape ToqKy, coorBercrByrouyro [onrpr43oBaHHofi no



21. LIso6pa3r4re Ha cQepe Jllyanrape roqKy, coorBercrB)norqyrc rroJrrpr,rsoBaHnoff noJreBoMy 9rrJrr4rrcy neu uanofr u Oolruroft oceir U3 Lr yrJroM MexAy 6ouruoftocbro gJrJrr4[rca v ocrro a6c cc, paBHbrM n /6.flpunxmSn = 1.
22. B rleurpe Haxo4lrrcfl. roqe.rHrrfi I4croqHuK cBera, zuerouluft crdJry cBera

Hocrb roBepxHocrz (n [nrc]), ecnu papiuyc ruapa paBerr 0.5 u.

l' zso6pall4Te KJlaccuttt$a aroM'ylo MoAeJrb Torucona 14 3a[vurr{Te ypaBHer{rde xone6aHufi

:'":::::::tr'r' 
u'r Ar4noJrb g HarpaBneELru, KonnrrHeapHoM HarrpaBrreHuro rore6anzft? oreero6ocuyfire.

6' flpz nrrn'JIHeHI4I' ouniT ycnonuft crpaBeAnr.Bbr cneAyroq'e Br-rpax e*us. AIrfl norefi,
rz3nrraer\'rbrx runoneM E =*[fr,w,bQ -rlc)]1, fr =-,n,prt -rlc)r?
7. lloxaxz,re, qro BeKTo n (opr B HarrpaBJreunu ua6nro4eHZx), E(enercrpraqecKoe none) aF luaruzrnoe roJreJ AJrf,

rreHrrf, ABr{xyqr{Mc, 3aprAoM
npocrpaHcrBe nepeMeHHoe oneKTrprdqec*oe noJre, r43JryltaeMoe
osHHhrM rro JreM 3 ap.f,AOB, ero cocTalBrgroqzx ?

JreHHr4' neprreHAr4 KyJrrpHoM Ha[paBneHzro rone6auuft ? orner

rcaudena.Ilairar.ne

8. .fnnsercfi rrn arontrsrfi
o6ocHyftre.
9. Veruy paBlro cpeAHee ro

12. rlerra oupeAenrerct
ymlrpeHHoit nnnuu?
13, CpanruE,re ro rop.rrAKy
OIHOIO rr Toro xe aToMa.
14. BosNroxlrro Jrr4 oKcnepr{M
15. Karona $usu.recxax npz
16. Karcoft Br4A r4Meer pe3 oHarrcHoro [ornoru enux?
I 7. CSoprr,rynzpyfirc ocHoB
lS.IloxaxrETe, qro

rocuqecKoro ocqr.rJlJr{Topa cocraBJr.f,ror rrpaByro rpofircy.
Ar4rroJrb nrrcor<o106poruofi/ uusno40Spornoi.i czcreruoft? (lrser

Kaxona cpelu;rr IrHT'eHcr4
10. Kaxze $usvuecnrEe r,r3Mbr npr.rB oArT K yrrrr4 p eHr,rn cn eKTpaJrbHbrx ttuuuit?n 5 ceuecrpe:

1 1. 3anzurrare BbrpaxeHne ecrecrBeHno - yrxr4peHHoft lznzu.

pzqecKoMy [oJrro Anr aHcaM6ns Hegaezcr{Mhrx ocqunnrropon?
AJrr rofo xe aucaru6ns?

afl IJrr4pI4Ha Ha rroJroBr{He BI,ICOTbI AJIg ecTecTBeHHO _

I4[ILIHbI eCTecTBeHHyro t4 AorrnepoBcKyro ilIl4pr.rnrr ranufi Ar.q

HTaJrbHo ua6mo4arr ecrecrBeHHo _ yruzpeuulrl KOHTyp tnuuu?
cToJrKHOBrrTeJrbHOrO y:ol;upenun?

19. Karconrr ycrroBr& ocy
20. B unrep$epoMe-rpe

3 OTJrr4qr,re oAHOpOAHO|O yrrrr4peHr,rfl oT HeOAHOpOAHOTO.
buo - noJurpr{3oBauHbre cBeroBbre BoJrrrbr ne znrep(feprapyror.

r4f, crarlr{oHapuofr zurep$epeuquoHnoft xaprvHu?
eJrbsoHa B cI{JIy rexHoJrorllqecKl{x florperlrHocrefi ne y,4alocr
c R =T =12. pea*uo R = 0.59). Kax r43MeHurc.r Burr

I43rOTOBI4Tb ctseTo.IIenI4TeJrb

uurep$epeHqzoHuofi xapr tro cpaBHeHlrro c r,rAeanbHhrM TeopeTuqecxuu cny.raev?21.9ro o3naqaer Spasa: <Z
rconeqHofi rrzpzHrr?>.

MeTp HacrpoeH Ha 6ecnoneqno rxr4poKyro [oJrocy floJrocbr

Dor?-t"'- '-^ir-.-^-- .

er napanJrelrHrrft rryqoK 6enoro ceera. yror
sepKaJrbHo oTpaxeHHbrft ceer 6yaer uan6olee

)?
Krr c noKa3areJreM rrpeJroMJreHtrs- n=1,33, npu
crIbITEIBaeT MaKcrrManbHoe oTpaxeHLre, a cBeT c
BceM. Vron naAenr,rfi oBera paneu 30o.



3. f\nn yMerrbrrren [orepb cBera I43-3a orpaxeHrlr or [oBepxHocr]r creKJIa CTeKno
rIoKpbIBaroT ToHKIIM BerrlecrBa c [oKa3areJreM npeJroMJIeHrL n, * 

^l-n 
, rAe n

noKa3aTeJrb npeJroMneH creKJra. B gToM cJrfrae aM[nr4TyAbr cBeroBbrx role6asufi.
orpaxeHHbrx or o6eux no
9TOIO cJro.rr oTpaxaTeJrb

paccTorHr4e MexAy coce
rpaH.sMr{ KJrr.rHa.

5. Eonz B cxeMe r4

rlJreqe, ABI4XeTC' TaKxe
BrrpaBo r4nxr BJreBo (nenyN

6. ?IHtep$epouerp
sorHoft. Llso6pazure (r<a

BbrxoAe zurepQepoMorpar
7. Oqenvre

MeTpoJrofr4qecKoM

fipaKTr,rqecKr.r paBHbr. y
S =2nrh; r,\e r - paArayc

9. Ha pucyHKe
npeJroMJreHr.u npo3paqHbrx

rroKa3aTeJreM rrpenoMJreH

KapTr4Ha cMecTr{nacb BBe
IrpenoMJreHr4_f, aMMr,raKa.

12. LIwep$epoMerp
rpuqeM caM rdHTep$epou
xapaKrepHar uurepSepenq

4=0.65pm. IIpu oroM y

4ra(fparcqura e at Brpe.rbeM

14. llpu HopMarrbFroM

paBo, ro zHrep$epeHrlr{oHHbre noJrocEr
oe 3aqepKHyrr). llo.rervry?

pacllonoxeHH0e B rrpaBoM
B rroJre 3peHr.rs cMeuxaroTcf,

Inr cBera c l:lzuofi nonn )"?
4. CBel c ,unr,rHoft ust )"=0,55uxu [aAaer HopMilnbHo ]ra noBepx'ocrb crergiiflHHofo

Knr,rHa. B orpDKeHHoM

pxnocretr TaKoro crox, 6y4yr oAr{HaKoBbrMn. flpu raNoft T0nrrlrrHe
CNOCO6'OCT' CTEKNA B HAIIPABJIEHLITI HOPM *'' 6Y4"'PABHA HYJIIO

HaoJrroAnror cr.rcreMy uurepSepeHrlrzoHHbrx [oJroc, rpr4rreM
TEMHbIMI,I IIOJIOCAMI LX = O,2IUU. ONPE4ETTI{Tb YrOJI MEXAY

MaftreltcoHa 3epKaJro,

He-Ne na:epoirl (2= .8nu) r43irrrarcqr4M ABe rrpoAoJrbHbrx Molbr _ rm.rplrHa crreKTpa
Ll3nfreHprf, du :1 OCt Mfu.

8. IloxaNvre. qro orqaArz eoH @penenr (no xpafinefi

Maftrenrcona ocBerrlaerc.fi c$epnuecrofi MoHoxpoMaru.{ecKofi
lrneuuo) BHA rlHrep(fepeuqzoHuoft xaprzuur, ua6lro4aeuofi na

paccTorHrre) HA KOTOpOe MONIHO rrepeMerrlaTb 3epKano B
r Maftrenrcona, ecJrLr oH ocBeru:aerc, crrerluanngrrpoBaHHrrM

e: flnoIqaAb cfiepuvecxoro
rvrepe Anf, 0-ofi, l-oft,...m-fi)

cerMeHra Aaercs @opuynofi,h -nttcotacerMeHTa.

),=0,589urcu,I u2- Itrnnofi I =10,0cu. llpoftry 4uaQparnay ! c 4npurx rqerrrMr4,
cBer uurep$epupyer Ha

cxeMa pe$parrouerpa - upu6opa AJrr r43MepeHZ, flor(a3areJu
. 3Aecl S - ysr<ax qeJrb, ocBeulaeMa, cBeroM c nrzHofi noJrHbr

paHe 3. B HaqaJre s o6eux KroBerax HaxoAr,rrc, Bo3Ayx c
n=r,000277.rlocne 3aMeHbr Bo3Ayxa n rpy6xe 1 aur,rzarona

no gKpaHy Ha N =17 floJroc. Onpe4elzrn rroKa3areJrb

u - flepo ocBerrlaercr rayccoBbrM [ytrKoM He - Ne Jra3epa,
nrz ua6nro narbcs

10. B uHrepQepov l MafixelrcoHa rrpr4 nocrylareJrbHoM l{Br.rxeHr.rr4 oAHoro rr3 3epKan
UOff TAPTNH'I TIPU ETO OCBEIIIEHLII{ XENT'N\' AY6JIETOM HATPI,,"

BT,IAHOCTr znr:epse
(4=5890A,12=5896A) epuoAr4qecKr'r yMeHbrrraJracb .qo 0, o6rscHurr sr,rsn.recr<yronprrpoAy eSQexra a lepeMerrleHr,re 3epKana MexAy,n:ByM.,{ [ocJreAoBaTeJrbHbrMu
LICqE3HOBEHKIflMLI I4H quosnofi Kaprr,rHbr.

11. llnx u Oa6pz llepo c 6asofi d = 2,5cu onpefleJrr4rb: a)
MaKcnMaJrbnrrfi nopx4ox IJr4Lr lnfl cBera c 4lrauofi BoJrrJbr ),=O.Surcn; 6) o6nacrrcao6o4noft ,aucilepoz'tt Mfl xe.4JIIIHbI BOJTHbI.

HaxoAtrrc.rr n 4alrHeft 3oHe rryrrra, Ey4er

Pefiruur-rcoHf'po.nr 3
HHalr KaprrzHa B Br.rAe roneq? Orser o6iocHvftre.

13. FIa ru peurerKy rlaAaer HopMrurbHo BoJrHa c Alnnoft BoJrHbr
BO BTOpOM [Opr.qKe (ru=45". Onpe,4eru4rb yroJr4rE(pparqzr,r

opf,AKe Anr AJl4Hbr BoJrHbr lz =0.5pm,
cBera na 4u(fpaxqr{oHHyro perrerKy oKa3aJrocb, rrro rroryrrroM g =35' Ar,ropa BOJrHbr c 4 =0.63pm v 4 =0.421tm, rpr4qeM 4nx nropofi BoJrHbr

MaKcr.rMzrJrburrfi nopr4c,K B c pa m = 5 . Oupe4eJrr..rrb nepuo,q pernrerKr,r.



15. Onpe4errrrrb Arru
perrJerKy CI repr{oAoM d
rrepBoro LI BTOpOro

16. Cner c .unnuofi

d =1.5/trn. Onpe4elum
nau6onrurero rrop.rrAKa.

17. Cner c 4luuofi
rcotopofi d=7.5pm. On
MaKcr4 MyM nau6onrurero

18. B r$oranruoft
HffrpLrfl. c [crIoJIb3OBaH

MI4HZMAJIbHOE qlICTO

4. Sner<rpoMafHrzTHat
B orrbrrax fepqa.

5.Irlsnyuenne peanEH
MOAyJrrdpoBaHHbre BO.rrHbr.

6. fayccon rryqoK, KaK
7. CuercrpanbHoe pa3Jr

8. flonnpraearlLrfl cBera.

AByx pa3JrzqHbrx perueroK (onr. p,!rcyHoK).
, N, h N, (orner B TepMr4Hax (,),=)?

rr, YpanueHr4.f, BoJrH : nJrocKar, c S epzrrecra-a.
pl,rpoAa cBeToBbrx BOJrH 14 ee gKcrrepr4MeHTaJrbHoe

y BoJrHhr 2 uouoxpoMarr4qecKoro cBera, HopManbHo [aAaror]Iero Ha
ecJILI yroJl Le Mex<Ay HarrpaBneHprflMrr r{a MaKcMMyMbr2.2pm,

cocrannser 15'.
sat ),=0.53pm HopMaJrbHo naAaer Fra peilrerKy, nepuo.{ xoropofr
(p c HopMurbro K pemerKe, rroA KoropbrM o6pa:yercr MaKcr.rMyM

),=053W noA yrJroM .9=60' ranaer Ha petueTKy, ilepuoI
Koropbru o6pasyercryron (p c HopMzurbro K pemeTKe, noA

crreKrporpa(fa 6rur ronyqeH crreKrp xeJrroro 4y6nera
Kar coorHocrrctrrapaMerphl peilreTKr,r ry r4

19. Onpe4eJrr.rrb AJrIr y BoJrHhr cneKTpaJrbHoit nuuttu, usoSpaxeur{e Koropoft, 4anaenaoe
B CTIEKTPE TPETbEI'O [OP.'IAKA, COBIIAAAET C USO6PANEHI4EM TI:IIHVIVI

4ra$parqzouuofi peuretxo
), = 486.1ru.n2 nr cnexrpe roprIKa.

20. C$oprvrynzpyfire BbIe ycnoBr4t Knpxro$a 4na 4z(pparqzounofi 3a1aqu. B qeM
cMbIcJr (on.Ir{IrecKoI'O [pI4 wxeuug>>?

21. Karcyro cIlJIy AonxeH uMeTb cnexrpalrHr,rfi aIIIIapaT AJrtr pffipetlreHr{f,

AoJrxHo 6rnr upu srou
paOoraroqeft e nepnolr

xeJrrofo A)6nera Hutparfl 4 = 589.0nu, 1z = 589.6nu). Karconro

N,in y 4ltsparcqzonuoft perrrerr(r4,
nop.f,AKe, qro6 oHa pa3pe eror 4y6ner?

22. Llsweufleros. iln cwa pu$paxqzonHofi perrreTKrz IIpr4 r43Mer{eHr{r4 yfnarra.4eHrrr cBeTa Ha gTy y? (Orner uo.scHr.rtr).
23. CQopuynupyfire

cpaBHeHr4 r4 c aMrrnuTyAHhrM
24. Bw roryqaere rMy MrIJreHbKofo 3epKanbHo _ oTpDKaroqero uapr.4Ka B cxeMe

KaqecrBeHHo Br{,4 [oqepueHr,rr So rosrrayJrbcltrd.
IIeilrra - Vuauraerca. FI

6) eonpoctt K s*sflntety
n 4 cenaecrpe:
1. Vpanueur,rs Max (o6qrEfi clyvaft rz n narcyynae).
2. BonHosoe ypaBHeH BrmoA r,r3 ypaBHeHzfi Maxcnenna.
3. fapnaounqecKr4e

)ellMyrrlecrBa $asonux orpaxarenbHrhrx perueroK (enrenurron) n
perrrerKaMrr, pa6orarorq uMu Ha nponyr;xanue?

IOATBepxAeHr{e

ucroqHI{KoB. Mo4ynupoBaHHhrer BoJrHbI. Cry.rafiHo

reftruuft Trrrr Jra3epHbrx rrr{KoB. cn.ficrna rayccoBbrx nyqKoB.
r.re B o[Tr.rKe. Ilpznqun cyrrepno3Lrrlurr.

oneperrHocrb cBeroBoft sorHrr n cno6o4noM flpocrpaHcrBe.
UI,IU 

''nocr<ofi 
naonoxpouarzvecr<ofi BOJrHbr. 3rnzlrra.reorcar.

9. Cocrognu.s n
KpyroBaf,, nuHefinas uoflfl V.

10. flapauerpu Crox
11. C$epa llyauxape.
12. llo:rox oHeprur.r B eofi norne. I4Htenczeuocrb cBera.
13. 3ueprux, rra I4HTEHCI4BHOCTb CBETOBbIX IIYTIKOB II [MlyJrbcoB.
I 4. Ocnonnbre nor{srr{t lporouerpuu.
15. Arou KaK oJreMeH rrft ucroqnzK cBera.
16. Pelreuue sa,qa.rk o6 I{3JrrIeHr,Ia KJraccuqecKoro arorvra./ AplltoJrtr.
17. faprraonnqecKue r4fl . 4vno ils' IIorHa"s M orrlH o crb Lr3 rry lretr4 s. Arrlonfl .18. PalnarrrroHHoe ne.



20. Ynrupenue
yrrrr4peHr.re.

2l.Ilousrue

40. [v$paxrlu.f, Ha r
n 5 ceuecrpe:

18. HoprraalbHarr r{ aHo
19. PaonpocrpaHeHne

fpynnoBair cKopocTr4 cBeTa.

KaK rrpo crpaucrBeHHoe Oypre _ npeo 6pas oBaukr e,
cxzx tpu6opoB.

Ha rpaHr{rle Meriuurrrr{ecroft nonepxHocrr4.
opeAbr. Vpanuenvrr Maxceenra Ars crirouHofi cpe4rr.

19. lZs:ryvenr.re aH r ocrlr4JrJrf,TopoB. Cnerrp rz3nfreHr4rr.
rX IZTTUft: ECTECTBEHHOC, TOIIJIEPOBCKOC I4 CTOJIKHOB}ITEN'HOE

I4 HeOAHOpOAHO|O yrl]rpeHr.rs.
2I.IIuuefi:rr;rfi
22. IlornoueHr.re c aHcaMoJreM ocrlr,rJrnrropon. 3aron Eyrepa.

p B 
''One 

ceeronoft BoJrHbr. rlououeurre ctsera ocqrzJrJrflTopoM.

23. LIurep$epeHrlrrt sera. onu'r IOnra KaK nepBhrfi rznrep(pepeHrllro'Hbrfi ercnepranreHr.24.Vcilosue Bo3Ha nua unrep(pepeHrlr{oHHoft raprznrr,25. I,IHrep{epona Maftrellcoua. IrIHrep(fepenqur MonoxpoMarr{qecKr,rx BOJIH BznrepSepouerpe M , Hacrpofirz uHrep$epoMerpa.
26' flonocrr paBHoro 

[rarnona " 
rooo.", pannofi ronrrlrlHhr.

27 . LI:ur ep $ep eHrlr,rr trerrao noxp oMarr4 qecKof o cB era.
28. llorlxrze nralnoclz 

"t "ep6epeuqraoHnoft 
KaprprHbr.

29 . I4lrn ep $epeHrlr4r {nyrafi uofi cseron oft B orrHbr.
3 0. Zturep S epeHqr,r{ {nem or rrpor.f, xeHHoro racroqur.rna.
3I. rlonsrze npeuer.rioft u npocrpaHcrBeHHo[ xorepeurHocr]rr cBera.
32. MuoronyqeBar uurepSepenrlr",
33' I'Inrep0epor'rerp oa6pz flepo. @opuyna oftpu vr ee krccJre.qoBaHr4e rmrrpoxoArllleFo cBeTa

:: {Oo"*;":rpl ponr 4u$paKrrr.roHHhrx ssQexron B orrr,rKe.

*o.rj,i;. 
lnprznqan fiofirpuca - op.rr.n". 3oHri opeuenr. [zrfparcqrEoHH'ii r4Hrefpan

3 6. II pulrqzu Ba6zue. 
l,4orronrr"reJrbHbre oxpaHbr.

36. Pacxo4rrMocrb c
?? rr_.r^^^_ )BeroBbrx [yrrKoB B cBere 4ra$paxqraonnofi Teopr4Lt..v4 rwvl/4/l.

1l Aftryr4olrH,ur du"tt*u *r"rr-u"oro pa3Mepa rrrKa n Sonyce.38. Koura.rec
Kzpxro*a, 

rBeHHoJ pellreHae 4t(ppaxquoHnoft 3aAaqlt. I,Inrerpanrnaa reopeMa

r"n"r3.9*urpauu'rHrre 
lcironux K'pxrosa. [z$paxqzoun'ft vHrerpiu Kupxrosa

Alrqecrc4 x crpyKTypax. Ouronurre rr4 rrbr pelreroK.

I. llpnnroyrorbHa.s aM LrTyI-HA[. perxeTKa.
2. CuerrpalbHoe or e rrp oorpaHcrneHHofi crpyKTypbr cBeroBoro rroJr.fl .3. JIzHsa - orrrrrqecK sJreMeHT, Bbrrro JrHrroqaft npeo 6pi*oBerHr4 e @ypre.4. Teopzx Sopulz lrr orrrr,rqecroro uso6pa)Kenvrs, uo .{66e.
5. flzgpaxqua Opa
6. Pasperuarou1iafl. cvna
7. fpanu'rubre ycJroBrz AJr.r nonfl Ha rpaHr4rle pa3AeJra.
8. feonaerpLr_fl orpaxe kr npenoMJreELrfl.
9. @opuynrr Opeuenr. rol Bprocrepa.
10. (Da^ronue vrs.Ha rpaHlrrle pa3Aena cpeA.
1 1. OrpaxceHr,re cBera HopMaJrbHoM rraAeHr.rz Ha rpaHrrrly pru]Aena. Cros.rze BoJrHhr.12. llpocneuerue oni Kr.r r4 AuSneKTprrqecKr.re 3epKana.
13. Ilonnoe BHyrpeHH orpaxeHrre. I4ccne40naHr{e npeJrouneunoft BOJrHbr. zccreronanzeorpaxeHHoft eorHrr.
| 4. Onprcauue ssileuu]il
15. Moaem cnnouruofi
16. KnaccusecKat qescxar/ ocrlr4JrJr.f,TopHa, MoAeJrb cpeAbr.
17. lucnepcrrr 14 ror cBera n lzuefiuofi zsorpounofi ope4e.

bHar AHcrrepclrfl.
cBeToBOrO r.rMnyJrbca B Akrcrrepfupyroulefi cpeAe. @asoeas
opMyna Pene_s.

20. Crpyx,rypa cBero BOJTHbI B aHr43OTporrHoM Kpr4cTaJrne.



21.
BOCIIpuIIMr{I{]lo0TII.

22. Kna.ccu$uraqz.a
23. Co6crneHrrbre
24. l}rtauc.rreHr.re c

Kpr{cTturJre.

25. .{nofinoe
fiofireHca.

26, flonyueHrte rroJrt
27. Anarns nonflpu
28.LIcxyccrBeHualr a
29. OpeneneBcKas
30. Marnrarsoe

BEHTI{JIb.

31. 3anaqa pacceflHara
32. Monercynxpuoe (p
33. Kov6rzHauuoHHoe

B) gonpocbt K

no 4 centecmpy:
l. llpznqun c
2. Bonnoeoft SpoHr -
3. Ilroorcas MoHoxpoM
4. CSepuvecKat
5. Vpanuenne nnfl
6. B cnodonHoM
7. Ilpanat noJrf,prr3a

r.rcToqHrrKa n na6nro4arenro
8. Ham6onee odrqzf

cneAyroquMr4 rrapaMeTpaMr.r.

oiltIcallurI4 - 3TO .. .;
12.B onrrzxe

flBnfleTcs.,..;
13. llurencr4BHocrb
14. Kpunax BrrAgocr

pa3nLIqHbIM AJIIZHaM BOIH LI U
15. florosrqufrcs.unu

18. CronxoHoBHTeJrbH
19. Cpe4Hee nole/

ocqrrnnrTopoB paBHa ...;
20. B 4zursHeft gone ra
21. B 6ni.ratnet soHe

ypaBueur4e anusorpounofi

pyrcr a.Jurvlle cKkr x cp eA.

cpe4Br. Tensop onrrzqecxofi

rroJle B TeopeTl4qecKoM

IIOne B SKCfIepzMeHTe,

Jrrren

HLrs. nonflpv3arlura cBerosoft nonurr B aHpr3orponnofi cpe4e.
)Tr4 paclpocrpaHeur,rfi neo6rrrnoneunofi BoJrHbr u o.u""orrroll

vre Ha rpaHllrle c aHr.r3orponnoft cpe4ofi, flocrpoeuue

ioBaHuoro cBera. (nonxpnaaqrroHHbre npusrrmr).
HHoro cBera. (rcpucmnnzqecKr4e rrJracrr4Hbr r,r KoM[encaroprr).

Il3orponx.rfl. (e$Qemu Keppa z lloxxerucar.
prlr onrprr{ecxolZ aKTr4 BHocrr,r.

ue rrJrocKocrr4 fionspuuarlprr4 (s$Sexr Oapaaes). Onra.recxzfi

MlrKpoqacrurJaMkr (3 $ S erct Tzna:ans). 3aAa.ra Mu.
xoe) paccexHLre cBera.

I4 MaHleJrbrrrraMM - 6pumrrosHoBcKoe paccerHrae cBera.34. CuemrpocKorrr4.f, HarIlnoHHOfO pacce_f,Hr{f, cBeTa.

B OIITLIKe |JIaCI{T, qTo.. .;

qecKalr BoJrHa - gro BoJrHa y rcoropoii . . .;
poMarvqecKar BoJrHa _ 9To BoJrHa y xotopoft ...;
,xoft uoHoxpoMarrzqecrofi sorurr raMeer Br.r.q: .. .;

)

.L:'fBe 3re*Tp.MarHr'rrHiur BoJrHa [onepeqHa. rlro gro osuaqaer?
coorBercrByer BoJrHe, Arrfl rcoropofi rrpu pac[pocrpaHeHr4r.r or

BUA flnor.f,pLgarJLru cBeroBoro nyqKa On xapaxreprz3yerc,

gJrJrr4rrrr4 qecnofi r.r xapa
HAs') nonflpv3a\prfl rBJr.rrercr qacrHbrM B'4AOM noJr.{pr{3arlr4r4

l0.JluHefiuas, nors [peAcraBnf, er co6oft npocreft uu it cttyutifi. [oJrrpr.r3auLr oHHorococTorHrrr, ilpr{ KOTOpOM .. i;
11.B onrrExe ooHoBH BeJrr{qvHhl, xapaKTepr{3yrorlr4e cBeTol}oe

nenzquuoft , xapaKTepzsyroqeft cBerolBoe

16. EcrecreeHHill
17. {ounepoBcKoe ylrr4 r{e crreKTpantnofi nzur,rr.r o6ycnonnerro ...:

qeroBeqecKofo fJra3a onpeAen_f,eT ero rryBcTBr4TerbHocTb
)er cneAyrolJuir sul (npuuepHo);

BHoMepHo 4nnxyqraficfl 3apflIHe r43nyqaer, r43ryqaer sapr6, "..;tquouuan) rnr4puna cneKTpanbH oft nunun o6ycnonne,u 
" . ., ;'

rux uurep(fepeHrlr.r[ cocro.f,T B ToM, rrro ...;
quouno.ft Kaprr.rHbr orrr4cbrBaerc.r (popuynoft .. .;

yrrrr{peHae crreKTpanbu oit nunuu o6ycloeneHo . . . ;cpeArrflr r4HTeHcr{BHocrb ancalr6ls HeB3arrMoAe[crsuorur4x

nyqoK LrMeer [paKTuqecKrl ... norHosofi Sponr;
(pporrr;B rryrloK IzMeer npaKTrzqecKr4 ... nonr.losofi22. VIso6pa3r4rb cxeMy r.r poMerpa Maft xenrcoHa./ IOnra:23.Yctanue

23.Bnlnocrr



L

24.l}pevn Korepe
25. llpm'qun fio aMerp' olpeAeJl.ferrartfi cle4ytoult'tttt o6pasou:

26.Hicrc@p.r. rpyerc'r crleAyrouutu odpasou:;
xapaKreprzcrraxofi 4z(ppalcquu r [oKa3brBaer.

27. )\u$pauruon a z npuxoropofi ...;28' fpanu'*rnre tBJlrrorcr upr.r6rusureJrbHhrMr4. oHu AarornpaBrrJrbHhift pesyltr ar
un F -^..^^--^--- --no J ceMecmpy:

i. ,{arr on
2. ,{arr otpe
3. fiarr o
4. /lau o

penrdrru.
5. l{evr o
6" r{ena onpe4en
7. JInuefiuar o

I 11. l{arr on
12.l\nr on
13" CQopvryrrkrpy

E uannocxo
14. C$opruynupyit

Mexanr.rsld vra
Kraccr.rqecKas

ue roH.rrrr4.s " gaJrbnflrJ, 
..3 

oua B 4zsparrqv oHHofi reopurz.
I{e rroHf,TLrr "6rnxH.f,{" 3oHa B 4u$paNquouHofi reoprau.

Hr4e rroHrrlr.f, "yruroBafl 1Lrcnepcufl4ra(rparqnonnofi plrudrrz.
Hr{e 

''or{srt4r "pa:pe'raroqar cloco6'oc* (cura) 4raopaxquouuofi

8. llzcnepcrar ofi cpe4rr - ero. ...9. l{aru on noHrrr.rr <(pasonar cKopocrt4 cBera)).
10. l{am o Hr.re [oHrrTr.rf, (fpylrroBtur cKopocT}r CBeTa)).

e ttoHrrrl{t "HopMarbHa_r" 4aclepcul,
I4e noHlxrl,Ig "aHoMarbH ax,, aucnepcust.

IPAHI4TIH'IE YCJIOBII' ANfl TAHIEHIIZAITUOfi KOMNOHEHT'I BEKTOPA
fpaHr4rle piBAeJra AByx cpeA.

na nnocxofi
fpaHr4qHhre ycnoBr4r Anr HopManr'oft xouuoHeHTbr nercropa D

r4rle pa3AeJra AByx cpel.

pa3pemaronl{u cfloco6nocrr uzrpocrona?
pa3perfiaroqa.fl crroco6nocrr renecrona?
Kas cpeAa - 9To cpeAa, p.rrfl. xoropoft ...

rapzsarop>? Ilpune4zre rprrMephr Qzsu.recroft peuru3ar\u'I
Koro ycrpoftcrna.

BparrleHLr.rr rrJrocKOCTrr IIon pr,r3arlLilI.
I,I3JIYqEHII' A IIOrJIOIIIEHLI,.

15. llousrue "
16. flonsrne "

Bprocrepa".
BHyrpeHrree orpaxeune".

17. [arr on ve nous'rufi "z3otponu aN', tr,, artr43orporlHa{" cpe4a.
18. Ourzqecras
19. fnannag l.rroc B aFrx{3orpouuoft cpe4e _ gro ....
20" ,{am orr ze nons:rraft oAHoocHoro r,r AByocHoro KplrcraJura.
21" O6nr<noBeHH BOJTHa B OAHOOCHOM Kpr.rcTaJrJre _ 9TO ....
22.Heo6nrKHoBeH BOJTHa B OAHOOCHOM Kpr4cTaJrIe _ 9T0....
23.Vlzo6pwurs p}rcyHKe BaLrMHyro opLreHTarlr4ro BeKropoB E, D, E, , S uo6trxuoneunofi neo6rrrHosennofi BoJIHe.
24.Hro raroe

"4a.HHOto orITI4
25. Vlo raKoe ( noJryBoJrHoBar nnacrranxa>? flpune4zre nplrMepbr

Qusz.recxoft 3arJLrn AaHHoro orrrr.rqecKoro ycrpoft crn a.26.Vro taroe <sS @apagex>?
27. naine on l,re floHfrrlr "ylpyroe" pacce{Hl,Ie cBera.
28. [afire onpe noH.f,Tr,I.rr "ueynpyroe,' pacceflHne cBera.
29. Ilpunumnrt r4poBalrn4f uso6paNeurari.
30. flpnuqnn f ca n Soprrrynr4poBKe Kzpxro$a. [lzspaxqux qacrr4rrHo

KOlrepeHTHOrO

31. Ipe4craBJreHlre
zso6paxeuut.

rolorpalpuz. Mero4rr co3.ntaHr4f,

32.
aa

34. lKona6uuaurzou paccesHr4e cBeTa

ronorpaSuqecK14 x



a [paKTUqeCKOe rlcrloJrb3oBaHlre
oTp a)IteHrlfl I{ IIp eJroMJr eHtIfl trJro cKr{x B OJrH.
3adauue
1) xaromr ocHoBHthre cBo u xapaKTepr.rcTl{Klr SJreKTpoMarHU Ttrbrx BonH ;
2) xarc [orryqarorcfl 3axo OTPAXEHI,I{ U NPOXO}KAEHI,If, TIJIOCKI{X SJIEKTPOMAIHI4THbIX BONH AJI,nrocxofi rparrr4qbr [9reKTpr,rqecKr{x cpeA;
3) nunecru Sopivryrru
4) paccuorperr e(p$erru,
fpaHr.rqy pa3AeJra BOJrHbr r4

orrpeAeJrrrourre B3iAr.r

3) xarc BbrBoArrcf, Ebrpaxe
4) nonyuarb BbrpaxeHrrf,
BONH;

5) xaxue ycrpoftcrna lvr

kre rlJrocKr4x gneKTpOMarHI4THbX IIOJTH Ha [JrocKI4X

IHHbIE C PACNPEAEJIEHIIEM 9HEPrI{V IIOJIfl [AAAIOqCfi UA NJIOCKYIO
pr.r3 arlroHurre e(p $ errur;

5) narze ycrpoftcrna uo
npaKTr,rKe.

ObITb OO3AAHbI AJIfl I,ICTIOJIb3OBAHLIfi. ]f,CCJIEAYCMbIX SS(PEKTON rrA

Teua 2. PacnpocrphHeu
3adauue

TE-no"uu B cJroucrbrx cpeAax.

l) raxonrr ocHosul,re cnofi r{ xapaKTeprrcTr4Kr,r gJreKTpOMafHLrTFrhrx BoJrH;2) KaK roJrfroHbr oc au$SepenquanbHbre ypaB*eHnfl. orrr4cbrBarorrlue 3AKOHbI,

lpaHr{rlaxp a3Ae Jr a .4r,rgne KTpr{qe cKrrx

fl' rns' gJreMeHToB XapaKTepr4 cruqecKoii Marpr4 rrbr cnozcrofi cpe.4br ;fl aMwrrly4 orpaxeHHofi z nporuelureft cKBo3b cJror4cryro cpeAy

Teua 3. PacupocrpaneH
3adauue
1) xaxonrr ocxroBHbre
nonefi;

9neKTpoMalHI4THoro IroJIf,' MeroAr'I onprca]fllrfr vr aHaIrr43a grplx

2) KaK rroJryrreHbr hre auSSepeurlrr€rrrbHhre ypaBneHvrr, orrr{cbrBarolrne 3AKOHbI,

fpaHr4rlax
onpeAenrrcrllre B3akrMo TIJIOCKI,IX gneKTpOMafHI4THbX BOJIH Ha [nocKI,IX
piBAeJIa AI{3JIeKTpI4 qeCKLIx

3) rarc BbrBollrrc.f, B.brpaxeH

obrTb co3AaHbr Ha ocHoBe
TM-BoJrHBcJror{crbrx

rrccneAyeMrrx sS(f enroB Ha rrpaKrr4Ke.
cpeAax.

4) nonyuzrb Bhrpalr{eHr,rt
BONH;

5) xaxue ycrpoftcrna
Teua 4. Pacu

Anr r{cnoJrb3 oBaHr4q r{ccneAyeMtrx e (f (f erron

Inr oAHoocHbrx Kpr4craJroB
4) rcax ronyqeHo ypurBHeHr{e
lj Aarb KaqecrBeHHnrft ana-l [onyqeHHbrx nrrpaNeuuft .
Teua 6. Ocnonrr ECTCOft OTITI{KI{. IIPU6.TUXEHIIE OqEHb KOPOTKI,IX BOJIH.

Aff 9JreMeHToB xapaKTepucrr.rqecxofi ivrarpnqu
aMrrnraryA orpalreHHofi u npoure4rueft cxnogr

cnorac:roii cpeAbr;
cnor{cryro opeAy

Ha npaKTr,rKe.

aHlrSoTpoIIHbIx
cpegax.PacrpocrpaHeHue
3adouue

IIX BOJIH B KpITcTaJIJIITqecKITx cp,eAax.

l) xaxue cpeAbr Ha3br aHr4 3 oTponHbrMrlt, KaKoBa ux rlaccH (f I4KarIUr u xapaKTep ucrtrKr4;
2) rarue cyueorByror Mero aHaJtur3A BOJrH B aHr43OTpOnHbrx cpeAax;
3 ) paccrraorperb pa3nrdrrHbre
4) xar< loryr{eHo ypaBrreHr4e

rtonyqeHIls Ar.rcrrepcvoHHBx ypanHeHr.tft ;t I'ns, aEr43oTpo[Hbrx r{ Herr4po]porrHbrx KplrcT[urnoB;
5) 4arr KaqecrBeuur,rft anzur nonyqeHHbrx nupaNeHnft .

Teua 5. O[.ruqeclgre
3adauue

Ba KpI{CTaJTJIOB.

l) raxr.le cpeAbr Ha3br AHI,I3 OTP O NHbIMI.I, KAKOB A IAX NIACCU (I ]rIIIAIJITfl . I,I XAP AKTEP VCTLIKLI;
2) xarue cyqecrByror Mero
il ) paccnrorperr; pa3Jrr{rrnbre

aHufi43A BOJrH B aHrr3oTporrHbx cpeAax;

ve SJIeKTpOMarHrITHbrX BOJIH B

aHTbr [onyqeHrzfl Arrcnepc]roHHbx ypanneuraft, B ToM qr4cJre,

Henr Inr oAHOOCHbTx Kpr{cTannoB;

3adauue
1) n uerr,r co c'ror4T nprz6nraxenue feoMerp[rrecxofi onrIrKI,I:



2) xax noJ{yr{euo ypaB
CMbICJI:

gfixo'ara, ypaBHeHr4e rrepeHoca, B qeM cocror4T zx @usuvecrczfi

3) nonyvzrr Sopuynu 4"r LrHTeHcr4 BHo crLr B paMKax reoMerpu qecrofi orrrr4Krr ;4) cSopuyrrupoBarb rpaH rrpr4MeHl{Mocrrl feoMerpuvecroft orITLrKr4 :Teua 7. trIHrep$epeHrlr.{q yx MoHoxpoMarurrecnrrx BoJrH. Crog.rue BoJrHbr.3adauue
1) n vena cocloLrr rBJreHrzr zurepSepeHrlr,rr4 ;2) npoauanlnrrpoBitrb Hilr4ro AByx MoHoxpoMaTzrrecKr,rx BOnH; rrplrBeclr4 npr4Mepbr,
AeMOH Crp}rpyro4r.r e .s ranrep([epeHrlr4r.r;
3) zsyrzm MeroArt
n urep@epeHrlr.ur;
4) aam onpeAeneHr.re

HI4s Ar[Hhr B.JIH'I Ir yfJloBhrx pa3MepoB, ocHoBaH'bre Ha -rrBJre'rrI4

x BoJrH, cQopvynzpoBarb zx $Hsn.recxze ocoSeHHOCTH.

3) rari nonyqaerc" u"opaxelue npu6tmxeHHoro rpaHr4qHoro ycJrouvs Jleouroeuqa_l(yxaua, nqeM cocror.rr nrpr6nuxen
4) npoananrd3rzpoBa-rb, B
ycJroBr.rr.

LIX Cnyqarx qerecoo6pa3H. [pr,rMeH.flr'b r4MrreAaH'Hbre rpaHr4gHbre

T eu a 9, .fl n"rreHne arrcn
3adauue

rI 3Jr eKTp oMarHI{THbIx B 0JIH B Arr3Jr eKTprrKax.

1) nax noryqarorcr ypaBH

Teua 8. JllpunaeneHr.re
3JIeKTpOMaIHI{THLIX B OJI
3adauue
l) o3HaKoMrzrrbcr c
gneKTpOAlrr{aMr4Ke;

2) usyuurr l[oBe,4errue n
qro rroJre Hoorrr xaparref
pa3AeJra;

2) ana orpeAeneur.rt
,4rzcnepcm) rasyrum
r4MeroqlrMt4cr B CpeAe
coBoKyrrHoctz ueftrpzurnH
3) npoanaru{3r,rpoBarb pe
onpeAeneHr,rr BeKTOpa

(urorponnbre rupoTporrH

ITIEAAHCH'IX TPAHIIqH'IX YCJIONWfi AIg AHAJIU3A OT'PAXEHIIfl
or rrponoAfl rrl[x uonepxuocrefi .

IlquhrMr4 cnoco6aura Soprr,rynraponrm fpaHr.rqHbrx ycnonufi B

MJreHHofo noJrr B cpeAe c 6olrmofi npoBoAr{r\{ocrbro r{ ylegmrl,;cl.,
nnocxoft BoJrHbr, pacnpocrpauxrouleftc, HopMuurbHo K rpaHwle

r oneKTpoMarHrrrHoro noJu AJu cpeA o 4zcnepcueft;
Mocrl,r Ar.rgJreKTplr.recKofi [poHrrlaeMocrr.r or qacrorbr (saKoua

HHe 3art'aq* O nsauvo4eftcrB'rr.r gne*TpoMaruz*roft BOJrHbr cpflI'aMLr Ha rrpr{Mepe npocreftmefi MoAenr,r Ar4oJreKTpr,rKa
MOneKyn;

r{e ypaBHeHtrfl I:Brr>KeHr{.s sJreKTpOEroB B MOneKyJre c qenbro
uoft rrJrorHocrr4 rronf,pr43arluu (.ro.nrprEsyelrocra), uaittu krx

e BoJrH B cpeAax c yrreroM npocr.paHcrneHnoft Arrcnepcurl
cpe4rr).

cMerrleHne rax $ynrqrEro n
4) xar gaBvrcflr froxa3areJrb n Jreurrf rz r<o$QzqzeuT rrouroxleurrfl or qacrorbl.Teua 10. Pacupoc'rpauen

3adauue

1) r<ax ronyqarorct
2) sanncarb Mareprl aJrbubre
HanprxeHHo CTr4 SneKTpn4
3) upoana-rrr43r4poBarb 3aBvc

sneKTpoMarHr.rTHofo rroJr_,r Anfl cpeA C 4UCnepczeft;
ABHEHI.'I IIPI' YCJIOBI4I4 HENOKA]I'HOCTI' CBflgVI MEXAY BEKTOPAMI{
fo fioJr.fl ra oneKTpt4qecxofi t4HAyKrlr,rrl;

qacrorbr or BonuoBofo BeKTopa B ripocrefiureu cJryqae
u;c na6 oit rrp o crp aH crn eHnofi



4) rar (popruynupyerct
BOJTHOBOTO BeKTOpA"

Ir r43MeHeHu-rI TeH3.pa Ar{3neKTp.A.recnoft [poFr4rdaeMocrrr or

Teua 12. Eo.nnrr B Ar{c
3adauue
l) 4am o6rqylo xapa Ky BOJTHOBbTX rrpoqeccoB B Ar{Cleprr4rpyroxlr4x cpeAax;2) nccnegonam csoftorna [aKera B lr{crreprupyroqefi cpeAe;
3) paccruorpetr o6lnacru u uanrnofr r4 aHoManbnoft Aucnepcvu;
4) ws xa.recrseurrHfi a Id3 [onyqeHHbrx Bbrpax euuit.
Terua I 3. Marepnm.rrbrrbre
3adauue

paBHeHus gJreKTpoMarHlrrHoro rroJrfi B cpeAax c Aucuepclrefi.

1) paccvorperr o6ulyro xa KTepr4ctr4Ky BonHoBbrx flpoqeccoB B cpeAax c 4uctepcneff;2) 4ar's Sopiraynzponrcy aJrbHbrx ypanneHnft B Arzcleprzpyroq[x cpeAax;
)KTpr4rrecKofi npouzqaeMocrrr rrplr 0) -_+ oo ;

Teua I4. Cnqsr Me?r(Ay A
3adauue

rcIIIrx cpeAax.

eft n nor.uo[IeHrreM.

3) r,rccne4osarr ceoffcrna
4) errxnzrr, $usrauecrufi brcJr KoMlnexcnofi lr4gneKTpr{qecKofi [poHiluaeMocrn.

1) 4arr o6rqyro xapaxrepr
2) nonyuuru cBr3b MexAy

Ky BoJruoBbrx npoqeccoB B cpeAax c,rlvcnepcneft;
ruepcraeft ra fiourorqeHrreM:

3 ) nrmecru coorrro[reHr,rt parrepca-KpoH14 fa;
4) aau, raqec'rneuusrft rroJryr{eHHbrx errpaxenHfi .
Teua 15. {ucuepcun
3adauue
1) aarr o6u1ee orpeAeJreH
2) paccrr,rorperb sBreHue
Ar.rgneKTplrrcax;
3) rrpoBecrr4 KaqecrBeHH
cooruoureuzfi.
Teua 16. Pacnpocrpa
3adauue
1) 4aru orpeAeJreHr,re
cper;
2) orrr4carb o6rqze
aHr4 3OTpO[Etbrx. cpeAax,
3) rpr.rBecrr4 [pr.rMepbr
fipolrnJrrocTpapoBaTr, Bax

rHIrTHbIx BOJIH B AII3JreKTpIIKax.

Ar,rclepcnr,r SneKTpoMafHrrTHbrx BONH;

BOJIH It HerroJr.f,pHblx r,I rIoJIrpHbIXr,r[r sJreKTpoMarHr.rTHbX

u aHaJrr.r3 vr Aarb Szsu.recxyro uHTeplperarluro flonf{eHHbrx

3JIeKTpoMarHrrTHbrx BoJrH B aHrr3oTporrHbrx cpeAax.

aHl{3orponvrur, 3arrvlcarb Marepl'IaJlbHbre ypaBHe'r{r AJrr raKr{x

epHocTlr pacnpocTpaHeHr{r sJreKTpOMarHr{THbx BOJIH B
14 3r.rp oB arb o co 6 enn o c ru Lrx p acnp o orp aaera fl ;

aHII3oTpoIIHhx CpeA, BcTpeqarcxlr{Xc, Ha [paKTr.rKe vr
]b YTIETA flBJIEHVIfl, AHI,I3 OTPOII !TT4 IIPI4 PACCMOTPE HUI| P A3JINqHbIX

aHr.r3oTporrHbrx cpe.4, sarvcarb MaTepr{anbHbre ypaBH eHLrfl IInfl

r4qecKilx cpeA;

snrteuuft gJreKrpoArrr€lMr4

Teua I Z, PacnpocrpaHen IrJro cKrlx B o JrH B Kpr{cTaJrJrr.rq ecKr4 X Cp eAax.
3adauue
1) 4am o6qee orpeAeJrerr
TaKr.rx cpeA;
2) tanr orpeAeneHr4e Kpr4
3) onucarr oco6euHocru
<Dpenena;

POCTPAHEHI,I' IIJIOCKI4X BOJIH B KPI,ICTANNAX, dUNECTU YPABHEHI,IE

z[) noxurzrr rrouflTrze "
).) r4ccneloBaTb ofrT}rqecKr4e
(OObIKHOBEHHA,f,) I4 (H HA{ )) BOJIHbI.
Teua 18. Marnnroaxcrn cpeAbr. TeH:op ArrsJreKTprr.recrcofi rrpoHurlaeMocTr{ rrJra3Mbr BI{OCTOflHHOM MAIHIITHOM II
3adauue
1) aarr orpeAeJreHr4e Mar
2) Hccne4onarr ceoftoTBa I,rroaKTI4BHoft ulagurr B BbrcoKorracrotHoM

BHbX CpeA;

IIPIIOJII,IXEHI,M;

cpeAbr, pe3oHaHcHhre
3) uainu rer{3op
f,BneHI{_[;

rrpoHr4rlaeMocTr4 Mafur,rroarrznnoft



4) onpe4enr4rb rer{3op eKTprrlrecKofi nponzqaeMocrr.r MarH
noTepb.

Teua l9*. g.nercrpom

3adauue
1) sanzcarr u 4arr Su:
2) osnar<oruvr"fbcs. v sal

o6n.scrrenze ypaBHeHr{ro JlouAonon:

cnoftcrsa cBepx[poBo
3) onracarr MexaHrr3M

ocHOBHbre cooTHorrreHI4r, xapaKTepr43

3) npoanaru43rlpoBarb pacr
4) roryqplrB Ha[p.rrxeHH

Teua 22. rlacrnqHo no.rr
3adauue

Hbre BoJrHbr B cBepx[poBoAHrrKax.

rrpoBoArzMocTu.

LrMrrynbcoB B CpeAe c 4ncn:epcueit
b noJr.fl I.IIfl y3KOrroJIoCOfO clrrHaJra u

HH6IC BOJIHbI.

Teila 20*. Pacup rrMrryJrbcoB B cpeAax c qacrorHoit,uuc
3adauue
I ) osuarcoutrr.rlcs. c ocHoBH u csoficrsaM[ gJreKTpoMarHrzrubx raMnyJrbco
2) uor<asarr,, KaK npeA lli\{rryJrbc qepe3 [aprlr4anbHbre BOJtrHbr:

paccqvTaTb fpynnoByro cKo
Teua 2 I. ffpegcraureHr{e
3adauue

oJIfl plr3 aIIrIn c noMolqblo KOMITJIeKCHbTX

1) sanucarn ocHoBHbre o HUfl. U CO OTHOIIICHI4.'I :2) npeAcraBr4rb gnJrnrrrr4 rroJrrpr.r3oBaHHyro BOnHy B BHAe
9III,TIITLI qecKlr IIonfl pII3 OBa bIX BOJTH, paclpocTpaHrrolprxcf, B.4OJr b
3) npe4cranr,rrb roJrt nnrrft gJrnrrrrc reoMerpr4qecKr4M MeronoM.

I) rzsy.rurr o6uze cneaeHrai Il o[peAeJreHr4f,;
2) sanzca* npercraBna""a 

],ruar"rrHo nonrprr3oBaHHbrx BoJrH B rzn.fiuou
3) o6lxcnzrb, KaKkIe cnyqau flBJrrrorcfl [peAenbHhrMLr AJr.f, qacrr4q'orevr4arv llt4) Haprrco'arb rroJrrpr,r3arl{uo"tty. Ar{arpaMMy qacr'qHo rron,rpu
c-I'/rIJAN'.

r ) LrccneroBarb rBJrer{ue criuJr-ss serra y .rno"not 
-.pL"uu, 

npoBoArrr4Ka;4') vro co6oft IlpercraBnodr -rrr"r"*1.\rtrqru'Trrr riigneKTpoMarnzrHtrft oKpaH, r{3yrl4T,b ero

r AByx cpeA.

e rrJrocKr4x BoJrH Ha unocxoft rpaHr.rrle

z.f, JleoHroBr4qa;

Ha3HaqeHI{e.

T-eua 24. Bo.rruonaq kr 3anoHbr reoMerpuqecnofi orrrr{K9JreKTpoMafHr{THOro rnoJrq.
3adauue
1) c@opuynrpoBarb ocHoBrr noJroxeHlr.fl soruoeofi Teopuu
2) n ueru coclor4T upr,ruqun f reHca - (Dpeue.ua;
3) r<ax Soprraynupyerclr ocuo ypaBlreHr,re lr 3aKoHhr reoMeTpr{qecmofi4) rcax ocyrqecrBJrf,erc.,r rre
ONTI4KI,I;

oA or sorHonoft Teop?rr4 [oJu K 3aKo

rrpr4 onr,rxeHHofo peureHrrfl 4u$pariqr,rouHbrx
e r{ HeMoHoxpoMaTr{qecKr{e BOJrHbr.

5) cSopiuylr4pouarb rrpr{Hrln
Teua 2 5. Mouoxprilrnrr{qec
3adauue
l) .qarb olpeAeJreHrze n BOJIHbI, KaKOBbI ee ocHoBHbIe2) xax npeo6pasy.rr".ru.rord') \o't\'psuup,3y9Tc.f, rracror? I{ BOJIHOnoft eexrop np}I [epexo.4e B Apyfylo cc$opuynupoBarb eS {r exr Aorlunepa;
J) npr{Becrr,r [peAcraBJreHr4e 

{eanrnrx HeMoHoxpoMarzqecKzx BoJrH B Br4Ae
Aarb onpeAeJreHlre aHaJrurr4qefxoro cr4fHaJra r{ onpe.4eJrrrrb efo ocHoBHbre CTUKLI;

sJreKTpoMafH

cpeAhr c yqeToM

BbICOKOI{ACTOTHbIE

a6oit Awcnepcvv,

prro3r4rlr{u Tpex
HarHbx oceff:

HHbIX BONH:

orITI4qeOKoto

pa3AeJIa, nonyrlr4Tb

KTepHcTr.rKrr rz

Ars oIIucaHHq

reoMerpr4rrecrcofi

xapaKTepr4 cTr4 Klr;
cTeMy oTcrreTa;

HrefpaJra @ypre;
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