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1. IIEIII O CBOEHVTI nVCLlr4frJrr{Hr,I
Iferruu Lrtr Ar4cr]l4nJIHFIbI (tr,to4ynr) <Oonosbr orrrr,rKl4)) .sBJr.flrorcfl nocJreAoBareJrbHoe

llrrecKl4x slsrelF^ldir. Ha ocHOBe eAI,IHO|O SneKTponl4HaMr4qecKofo rroAxoAa.

sHauuit n Qyn4a bHbIX r{ npl4KnarHbx I,rccJreAoBaHZ.flX e O6racru na3epHbrx rexnonorufi.
3aAaqn trr.rc IIJITI HbI:

.II3YqCHI,IE HOBHLIX 3aKoHoB pac[pocTpaEeHvtfl cBeTa c Toqlo4 spelj.r4s. xnaccn.{ecKo]ft
noruonoft Teopr4rr MaKcserra-Jlopeuqa;9JIeKTpOMafHr4TH

.II3TIEHI{E HOBHLIX 3aKoHoB B3aI..IMoAeucrBLr{ cBera c BeruecrBoNa s rnneftuor4

paccMoTpeHr{e

[ucqunlnua
TEODETI4IIECKI4X I,I

npu6ruxenvv Ha

o ocBoeHI{e

<Ocuosbr orrrr.rKrr

HCCneAOBaTeJrbcKa

fhanupyena
I4PYEMbIE
pe3ynr,TaTbr

oBbr orrrr.rKr4) r,rMeer cnoeft qenFrc cQoprrauponarb y cryIeHToB rroHrrMaHrre
I43uqeclo4x ocHoB coBpeMeHHoft onruxu 14 npaKTr4r(y [pLrMeHeHu{ [onyqeHHr,Ix

Be MoAeJrr4 llopeHqa In.fl MareplzranbHbrx cpel;
ITMeHeHLIt Qyu4auenraJlbHblx Snsuuecxvrx 3aKoHoB orrfirrecKr4x rueuufi 4:rr

rucqunnl4Hbr: 3uauug. v npal(Tnr{ecKl4e HaBr,IKrr, [onyueHHlre yB Kypca
I'IcnoJlb3ylorct B IanbHefinrerr,r np.a I,I3fIeHLir4 cneAyrotqrrx Arzcrlr4nlraH <Ocuonrr

oIIr4caHr4f, rrpr4Hull oe QyuxquoHlrpoBaHl4-s pa3n[LlHb]x orrruqecKzx upz6opoB l{ cr,rcreM, Br(Jrroqat
NA3EPHYIO TEXHI,IK

He HaBbIKoB caMocrosreJlbHoro peilreHut rIrfroBF,IX 3a4arr eorHonofr z
reoMerDHrrecxofi TLIKI4

2. MECTO AI4CUI4TTJII4HbI B CTpyKTypE OfIOfI BO
fluc;,luntmna

AucrrynnLrllbr npo
<ocuonr,r orrrr.rKr4> rBJrrrercr 6asosofi qacrbro 8r.o.27. I4syuenne AaHHofi
oAr'rr B 3-u u 4-v cenrecrpax v 6asnpyercx Ha 3HaHrrsx, npvo6perdnHrrx

cryAeHTaMr.,r B rax o6rqeo6pasonarelbHblx KypcoB @ra3ura, Maretraruxa, Ocnonsr KBanrosofi
p o-f, THo crefi n rr,r arerra arurlecKas crilrlrcrr4K a.Susurcz, Teoputl

flpepexaz

KsaHrosofr 3 HITKIT), <KorepeurHa.fl orlTrrKa), <HelzsefiHa.f, orruKa), <BsaaMoAeficrsue
JIA3EDHOIO I43JIVq I4r C BerrlecrBoM), <flpuxla4na-s olrr.,rKa>, <Jla^:epHar rexHrlKa>, <Hayvuo-

pa6ora B ceMecrpe), a raKx(e 6yayl [prrMeHeHbr 1rs Harrr4canvrl nuuycxuofr
KBanr.rQrrKallrl oHH fi pa6ornr.

3" fIJI PE 3 yJIb TATbI O B yrIEHI,Ifl fI O AI4CUI4IIJII4HE
o6yuenur rro .qrrcu[[JrrrHe, coorHeceHHbre c [naHrzpyeMbrMr4

JIbTATAMII OC ns OlIOll
Ypoeenu ocBoeHr{q

KOMneTeriutrll
fh:tHrpyenrrre pe3yrbr':lrbr o6yvenrrn tro arcrl!rtrrr{He xapnffiepu3ymulre 3Tanbr {ropurrpoalrrrrr

!ioMnercllulrfi (noxa:arelu ocBocHfl q xovnetenunu)

OIIK- I; Cnoco6en
rrpr4MeHflTb

ecTecTBeHHOHayqHr,te

o6ueuu>r<esepusre

METOAbI MATEMATI]I{EC

aHaIV3A U MOAeJlfi

e uHrxeuepuoil

AetTeJIbHOCTt4, QBfl3aH

c EpoeKTnpoBaHr4eM,

KOHCrpyvtpoBa}frre]|..{ A

TEXHOJIOfI,IflM14

npor43BoAcrBa

TEXHUK14.

Hfl,
t-o

HII'.

oi

Yacrlrqsoe
OCBOEHIIE

3nsmo:
. OCHOBHbIE 3AIiOHI,I ECTECTBEHHbIX HAYK;
. [rpaBvra oQoprvueur,rr uepren<efi r4 KoHcrpyKTopcxoi;i

AOKYMEHTAIII,I14;

. METOAbI M ATE;\4ATI4qECKO|O AHIIJII,I3A I,r MOAENI4POBAHI4fl ;

. ocHoBHsIe 3atrioHbt 14 MeToAbt o6u{euH>reHepHbIX Ar4CUI4nn14H,

. noHL.rMarb oc]{oBHbre nprrnu}rnbl paspa6orxu u npol43BoAcr,Ba
3rreMeHroB a yc'rpoitcre na:epnofi TexHr4Kr4, na3epHbrx
TexHoJrotlIqeOt(I,IX ycTaHOBOK, a TaKX(e oIrTIlLIeCKr,rX MaTep[.1.aJIOB 14

SJIEMCHTOB;

c ocHoBHyro HoMeHKJrarypy Jra3epHofi TexHraru, oco6euuocrra ee
f(oHcTpyKIIHr4, TeXHOJTOTUI [pOrr3BOACTBa, a TaK)r(e ya.noBl{s u
MeTOAbI KX 3x:C[nyaTaur4r{;

Yuemtz
. IIPI]MEHSTb ECTECTBEHHOHAYI{HbIC 14 I4H)KEHEPHbIE 3HAgTIfl LNfl

npoeKTI4poBat{14r, KoHcTpyupoBasr4fl IrI npor43BoAcrna lasepuofi
TEXHI,IKI4;

Bnademo:
. MeroAaMr4 paeqeroB rd rlpoeKTt{poBaHrrt rexHolorafi lr nccle4oeauail

Ha ocHoBe eclecrBeHHoHayqHrIX rr r4H)KeHepHbtx snaHnfi;
. MeTOAaM/ 14 XOMnbrOTepHbrMrr cucTeMaMH) r4c[Onb3yeM6tMr.r npl4

MOAenr,rpoBaHEs t4 npoeKTupoBaHuu JIa3epHr,rx ycTaHoBoK,
KOMIIJIeKCOB, i3uCTeM Id na3epHbrX reXgolornfr.



IIK-I; Cttoco6eu
aHaJII43rrpOBaTb 3AAAqr

npoeKTr,rpoBaH[ro TITII

cr,rcreM, npu6opor, y:.
n Aeralef la:epuofi
TexHI4KI,I, JIa3 epHbIX

oIrTr{Ko-3JreKTp oHHbrx

npu6opoa u c?rcreM.

Io
BbIX

OB

9ac'rprquoe

ocBoeHI4e

3nsruo:
. npr4Hur4rrbr feHepa[r{[ v3nyl{eIlljenffiepaMr{;
. 3JreMeHTnyrc 6asy nasepuoft TexHaKpr;
. OCHOBH6IE TI4]]bI 14 XAPAKTEPI,ICTI,IKI4 OIIT}IqCCKI4X CUCTEM JIA3EPHbIX

orrrr4Ko-3JreKrpoHHLlx npz6opon u o6opygonanul ;
. rrpl{Hur.rrrbr KCrHcTpyr4poB aHr4rr na3epHlrx olTr4Ko-SneKTp OHHSIX

npu6opon, ax y3noB rr gJreMeHToB;

. oIIacHbIg I4 Bp,eAHbIe sKcnJIyaTaUI{oHIIble tpaxrOprr, IfX llpe/IenbHo-
AorrycruMble ypoBHr4 no:4eficrnur Ha qeJroBexa, TexHaKy r{

oKpyx(arouym cpeAy npr4 3Kcnnyararlr4r{ Jra3epHbrx crrcTeM [r
rexHororufi;

. MeroAbr pa6o'rn c Ha) {Ho-TexHr4'{ecxoft lareparypoft u
uuQopnraur.reii

Vnentt:
. ollpeAentrTb napaMeTpbr rr xapaKTepucTlrKn 3JTeMeHTOB na3epHblx

cLIcreM r,r rext{oJrorr4ft 4u :a4auurrx yclonzfi 14 per{}rMoB
3KCrrJryaTau14r{;

. aHarv3rrpoBarb nrauvo4eficrBlre JriBepHofo u3ryqeHl4.f, c
MaTepI,IaJraMr4 a cp eAaMr{ ;

. rrprrMeHarr anrfopnraur4oHHr,re pecypcbr v TexHorrorur,l;

. npeAcraBnrrt uH(fopuaur4ro B cr4creMarr43r4poBaHHoM Bl4Ac;
r pa6orau c HaryqHo-rexHl4'{ecxofi lureparypoi u un$oprr,raqueii;
Bnademo:
. HaBbrKaMr4 pal5oTbr co cpeAcrBaMr4 KoMlr,roTepHofo

npoeKTnpoBaHrrr, r4crroJrb3yroqrrMr4c.rr [pr4 KoHcTpyr{poBaHr4rr y3noB
Ia 6ror<os na3epHblx KoMlJreKcoB;

. HaBbIKaMlt npoeKTr.rpoBaHlrr rr,rrloBblx cr4creM, npn6opon, y3noB 14

geraleit lasepnofi TexHr4KrI, Jra3epHbIX orrrr4Ko-3JIeKTpoHHr,IX
npn6opon r4 ctrcreM;

IIK-2; Cnoco6eu
yrracrBoBarb n paspa6t
TexHlrrtecKI4x'rpe6oeat
usagauvfr ua
npoeKrr4poBaHr4e Tr{[o
crrcreM, npu6opon, yal
u \erateil lasepuofi
TexHIIKU, Jra3epHbrx

oIITaKo-3JreKTpOHl{brX

npu6opoe Ir cr4creM.

fKe

nit

bIX

)B

lIacraquoe

ocBoeHI4e

3namt:
. ocHoBHbre o6ltacru rrpr,rMeHenrra nasepHofi TexHIrKr,r r.r J]a3epHbrx

rexuolorrd;
. npl4Hrlrinbr tro,crpoeHr.rrr r4 cocraB JriBepHbrx npu6opon lr clrcreM;
. npHHr{r,IIbI KOHCTpyUpOBAHII'I n€BepHrJIX OIITT4KO-3JIeKTpOHHbIX

npr.r6opon, nx y3JroB r{ 3JreMeHToB;
. OTITIIqECKI'IE MATEPI'IANbI 14 TEXHOJIOII4II;

. orracHEre Ir BpeAHbre 3KcrrJryaraur,roHHbre $axroprr, rlx npelteJrbHo-
Aorrycrl,IMble .y'poBHl{ no:geftcrnux Ha aleJroBexa, TexHrrxy 14

oKpyxarcuyrc cpeAy npr4 3KcnJryaTarlr4r4 Jra3epHbtx cr4creM u
rexHororufi;

. MeroAbr pa6ontr c HayqHo-TexHaqecKofi lureparypofi u
unQopr,raqraeii

Vuentu:
. aualrr43LrpoBalb rexHlrqecKrre rpe6onaurr, npeA:brrBnf,eMble K

pa:p a6arrm ae MbrM orrrlrq ecKr4M y3JraM r,r 3Jt eMeHTaM na3 epubrx
npu6opon lr cl{4creM;

. orrpeAenrrr, $oprrayl?rpoBarr, u o6ocHosrrsart rpe6oeauul r<

paspa6arrrnaeMbrM y3JraM lr sJreMeHTaM Jra3epHblx npr.r6opoe ra

C14CTEM;

e o6ocuoebrBarb flpeAJrafaeMbre rexHr.rqecKI4eperueHIrn rtpr
[poeKrl4poBa]r[[1 y3JroB rz 3JreMeHToB na3epHbrx npu6opoe n cucreM;

. rpl..rMeHflrr antpopuaqrroHnbre pecypcbr lrrexHoJrofltu.
Bnalemat
. HaBrIKaMI,I np()exTrrpoBaHzfi TrtroBr,rx clzcreM, npu6opon. y3noB 14

Aeranef lasepHof TexHI4Krr, JrruepHbIX orlTr,tr(o-3JIeKTpoHHblx
npu6opor u c[creM.

IIK-3;Crroco6eu
paccqHTbrBaTh,

npoeKTrrpoBarb a
KOHCrpyr.rpoBaTb THrror

cllcreMbr, npu6opu, ys
u Aerufir larepuoi
TexHrIK{, nit3epHbIX
oIITT4KO -3JreKTp O HHbrX

rn[6opos 14 cprcreM.

)l

bI

t{acrn luoe
ocBoeHI4e

3namt:
. OCHOBHbIE TI4[II,I II XAPAKTEPIICTI,IKII OITI'IqECKAX CIICTEM IIA3EPH6]X

oIITI,IKo-sJreKTlpoHHbrx nplr6opon, o6opyAonanu.a u rexHolorzfi ;

. IIPI,IHIIIITbI KOHCTPYI4POBAH[' NA3EPHI,IX ONTAKO-3JIEKTPOHFII,IX

npu6opon, r4x y3noB tr gJreMeHToB;

. 3JIeMeHTuyro 6a-:y, IrcnoJrb3yeMylo B r.r3AeJruflx narepHofi TexHrrKr4;

. MeroAr,r pa6olrr c HayqHo-Texsrqecxofi twreparypofr,u
r.urSoprr,raqaefi;



npaBr,rJra o QopMreHr4f, qepre)Kefi H KoHcrpyKropcKofi
AOKYMEHTAITI,II4;

KOMIIr,rOTepHlbre TexHoJIorHr4 MoAeJIHpoBaHr4fl. rt KoHcr.pyr4poBaHI4fl

JrzBepHbrx o lTlrKo-3JreKrpoHHbrx IIpr46opoB ;

o[acHbre ]4 BpeAHhre 3KcnJryarauiloHHbre r]arcroprr, r4x npeAenbHo-

AortycrllMr,re ypoBHrI no:4eficrru.r Ha rIeJIoBeKa, TexHI4I(y 14

oKpy)Karoulyro cpeAy npr4 sKcruryaTarlr.rH Jra3epHbrx clrcTeN4 14

rexuoloruii
V,uenn:
o err6r4parr vre'ro4(rr) pacudra npu paspa6orKe Jra3epHbrx npra6opoe

CI4CTCM;

paccr{ HTbrBaT b napaMeTpbr r{ x apaKTeplrcTr4Klr orrTr,HecKof o y3na
Jla3epHbrx. lpn6opor l,r c[creM;
paccqr4TlrBaru rl ru6uparr rroJrt AonycKoB Ha KoHcrpyxTr4BHbre
3JreMeHTbr orrraqecKrrx Aeralef u y3nbr KpenneHlrfl;
pazpalau,tuurb KoHcrpyKropcxyro AoKyMeHraur4ro ;

KoHcrpyrrpoBarr, TlrrroBbre lerulu r{ y3nbl na3epgofr TexHLtKt4;

no46 r.rp arr no 3 aAaHHbrM nap aMerpaM 14 xap aKTepr,r crrdKaM
3JleMeHrHyro 6asy larepurrx npn6opon tl cr4creM;
rrprrMeHrrr, n;uQoprraaqrzoHHbre pecypcbr lr rexHoJrorr4r4;

aHaJrrr3r{poBafb, rrpeAcraBJurr u oQopunflTr, pe3yJrbTaTbr npoeKTHo-
KoHcrpyKToprlxoft gelrelrHocrrr rrpr4 paspa6orxe Jra3epHbrx
npu6opoe, cr4creM u rexuoloruff;

Bnademu
. [pI4KnaAIrbIMI4 [pofpaMMaMrr pac.{eTa Jra3epHbrx onrrxo-

3rrexrpoErHbrx np16opon;
. KoMnbrolepHbrM14 TexuoJrorrlrlMu pacudra r4 KoHcrpyupoBalerz'fl.

rttsepHbr)( onrr4Ko-SJleKTpoHHbtx npN6ooon,
[IK-4; Cnoco6en
[poBoA]rTb Ha) lHo-
I{CCJIeAOBaTeJIbCKTTe lI
olhrTHo-KoHcrpyKTop(
pa:pa6orxrn no orAeJrb
pasAeJrar,I reN4rr s o6ra
JIa3epHr,IX r{ KBaHTOBbT.

texnolotrfi

(l4e

II,IM

,TU

9acrruHoe
ocBoeHI4e

3namu
. MeroAr,r r{ cpe/IcTBa rrJraHr,rpoBaHrrfl u opraHu3ar\uu wccnegasaunil u

paspa6orox;
. MeroAbr rrpoBeAeHr4fl 3KcnepnMeHTon lr ua6lro4enuii, o6o6u1e:r.:zfl rl

o6pa6orr<z unQopuaquu;
. MeTOAbr Oprar{r43aur,ru 'tpyI.a v ylpaBneHrrr lepcoHajroM;
. TEOPETIIIIECKI,IE OCHOBI,I JIA3EPHI,IX I{ KBAHTOBIIX TEXUOIOTUfi,
. MeTOAI{rteCKr4e n OpfaHI{3atIuoHHbIe acneKTLI ocyuecTBneHrlfl

HayqHo-r4ccneAoBareJrbcKo il u onurno-roucrpyxropcxoi
AerreJrbHocrz n upoQeccuoualbHofi Aerrrenr,HocTr4;

. ocHoBbI KoHCTpytlpoBaHI'It na3epHblx CI4CTeM, a TaKX(e Xe
rrprrMeHeHrre l(BaHToBbrx rexnolorufi

Vnemt:
. HaxoAarb auaJlr{TrrqecKl4e perueulrt 3aAaq KBaHTonofi reopur,r;
. IpaKTrT.IeCKrr [pI4MeHrTb TeopeTr4rlecKl4e 3HaHI4.rI [pU perUeHlil4

Qn3ruecKr4x 3raAaq;

. IIpoBoALlTb Ha.yr{Ho-I{ccJreAoBaTenbcKue v oIrbrTHo-KoHcTpyKTopcKr{e
pa:pa6orxr.r e cQepe na3epHbrx fi KBaHToBbrx rexno,rornfi.

Bnudemtz
. MeroAaMr4 opfaHr43arllrr4 r4 rrpoBeAeHr4f, rr3MepeHrrit u ucctregouauuit

B o6racru naaepHr,Ix 14 KBaHToBbIX rexHolrotuft, BKJrIoiIat
nnaHr4p oB aHr4 e, paspa6orxy, op raH H3 arlmo r{ np oBeAe rrr,re

uccre4onauuii;
. HABbIKI{ IPIIMEHEHI4'I MATEMATTTTIECKO|O ANNAPATA Mg PEruEITLI'I

TITIIoBrIX 3a.(a.rt KBaHTosoft N4exaHl4xr4.

Tpvaoe
4. OEbEM I4

AI,IC{LIIII4HbI COCTaBJUIeT

c TPyK'TyPA AI4 CTII4IIJII4HbI
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I Vpanueuun M
ypaBHeHIde.

KcBerra. BorHosoe
3 1-3 6 6 2 12 5t36%

2 3Heprr.u cBeroBr,t norefi. (Doroverpnx. 3 /1T 4 2 13 3t21%
3 Kraccuqecxaq

ATOMOB I4 MOJIEKV

reopr4rr r43nyqeHr4t
J 6-9 8 B 4 22 6130%

Pefirr.rur-
Kc,HrpoJlNs 1

4 [-eonrerpu,l ecral
flpuuqun (Depnla.

)lruKa. I,1nnaptraurq.
J l0- l3 8 8 4 22 6t30%

PeilruHr-
ronrpolr,N 2

5 CroNeuae nolH.
I,Iurendeooueror

IurepSepeuqvfl, cBera.
3 t4-17 8 8 4 22 6t30%

Pefirr.rur-
rourponrN! 3

6 KnaHrosas reo
3fiHurrefsa.

Ltfl cBera. 3axoHr,r
3 17-18 2 2 2 8 1t11%

BceFo sa 3 cetrecrp: l8 J6 36 l8 99 21t30y, 3rcsaMeH (27)

Bae4eHl.re e @

Qopur'tponauNa
r.rso6pa>xesnR. Ko

'pbe-orrrnKy. Teopnn
otITITqecKofo

epeHTHocTb.

4 la
l-J (; 6 II 4t33%

2 ,{nQpaxqn-r cner

doplauposaHue ta:

t. u .uuQpaxrlr4oHHoe
r6oaNeuus.

4 4-1 8 8 t8 4/25%

3 llolrpusaqan
aHu3orponHbrx
noKa3aTeJrr noeJ]c

cBera. Onrura
cpeA. Sllulcou4

I,JIEHI,Ifl,.

4 8-1 1 8 8 18 4125%
PeftruHr-

xoHrpoltll! I

4 Bpauteuue r,'ro(
EcrecrseuHas
oflTl4qecKaq aK

Oapaleq u Keooa

(ocTn IIoJIfpII3aUI4I4.

14 r4CKyCCTBeHHat

r4BHocrr,. 3QQexrrr

4 t2-14 6 6 l6 3/25%
Pefiruur-

xoHrporu,No 2

5 PacceqHr4e

3iiHurreftua.
CBETi

Crer
. Teopur.r Pelet 14

rpocxonnq BKP.
4 l5-18 8 8 18 4125% Peirr.rur-

xonrpollNs 3
Bcero ra 4 cerr.recrp: 4 :t6 36 8l t9/26Vo 3rcsarueH (27)
Hafll,rqae B aucuHnJruH KfI/KP 4 l8 T + KP
l4roro no ar,tcuu rrJruHe 396 ',12 1'.' 18 180 46l28Vr 3rcsavreH (54)

Pa:qel 1. )
Tenra I Bne
Co4epxcanu

Maxceerra.Vlure
Telra 2 Bon
Co4ep>xanz

Cropocrr cBera,
MOHOXpOMaTI4TIeCI

Teua 3 OcH
Co4epNanz

ecTecTBeHHOe C(

r{cKyccTBeHHbrx rl
IIJIO CKII E I4 CTOIIHI,II

Pa:ae"rr 2.3
Tenra 1 3He
Co4epx<anvr

ZnrencusHocrb c

silKoHana.

Terraa 2 Ocrr
Co4epxanu

Cseronrre nyrIKI
ocnerqennocTb. 3a

Pa:ge.r 3. K
Teua 1 Bon
Co4epxauz

r'r r{3orpolHoft ctr

BOCnpI414Mr{I{BOCTb

C o4epxa nu e Jr er(qrr o H Hbrx 3anrrr vir rr o A H crlrr rrJr rrH e

3 cetwecntp.
paBHeHV-s Maxcnella. Bomroeoe )/paBHeHrre. (6 uacon)
IeHIre. YpanHenux Malccserra . (2,nca).
I TeMbI. Zcropuveclcue Bexlr oflTr,rKrr. Onrraqecr<ze flBrreHrrfl.. YpanneHux
panbHaq u au$ S epeHrlrraJrbHas S oprvrtr.
{oBoe ypaBHeHr{e. (2 wca).
) TeMbL BrrsoA BoJIHoBofo ypaBHeHrrr r43 cr.,rcreMEr ypaBHeHufi Maxcserra.

flor<asarerb rrpenoMJreHr4f, cpeAbr. flponepr<a perxeHrz{ AJrfl rrnocKofi
ofi sorHrr.
)BHr,Ie cBoitcrBa 3neKTpoMafHLITHofi BoJrHr,I. (2 uaca).
) TeMbL flonepevHocrb SJIeKTpoI\{afHrITHofi nolnrr. -fnrtenrae non-spu3arlrlu -
cro-sHr4e rrorepeqHr,rx BoJrH. crenenr ilonflprz'3ar\r4Lr ecrecrBeHHbrx 14

)Tor{HrrKoB. flpanonuHroBair rpofiKa BeKTopon. Cserosoft nexrop. ToqeHr,re u
I,I CBETA"

{epu.rq cBeroBbrx nolefi. @oronerpz* (4 taca).
)fr.rs cBeroBofo ror-s (2uaca).
) TeMbI. fllorHocm 3HeprI4LI cBeroBoro rroJrfl. Bexrop Yuona - llofirunra.
rera. CKanrpHoe loJre cBerosofi soffmr. YpanneHr.re fenr,Mronr,{a. flon.f,rue

)BHbre rroHflTtrfl Sorouerpun (2 ta<:a).
) TeMbI. CpannurelbHble xapaKT'epr{crr4Kr,r nasepHoro v. corrHeqHoro cBera.

kr I4Mnynbcbl: gHeprrl', MoilIHocrb, LrHTeHcI4BHocrb. Ceeruvocrr H

:oH ooparHbrx KBaAparos. Ceerosbre BeJrr4qr4Hbr.

taccurrecnafl Teopr4r rz3nyqeHr,rr aroMoB 14 MoneKyn. (8 uacon)
roBoe ypaBHeHrze Ars cBera B cpeArJ. (2 uaca)
) TeMbL llnocraq MoHoxpoMarl,IqecKar cBeroBa.f, BoJrHa s r[Hefiuofi o4nopo4uoft
lAe. I{ounleKcHa.g Al43neKTpl{qecrKaq rrpoHr4rlaeMocrb, JrrrHeftnaq onrurrecKa-f,
I4 KOMITJTeKCHT,Ifr IrOKa3 aTeJrr, npenoMneHl,r.s cp eAbr.



Terr,ra 2 Iftr
Co4ep>naH

[peJloMneHus c
I,I nofnorueHlle c

Terr,ra 3

Co4ep>naH

Hoplralruar u a

Cnexrpocxonus..
Tenaa 4 3
Orpaxeuue

Merauuqecxue
Pasaer 5.

Teua 1 tr4

Co4epxtaHu
IrpoBoAr[qnx cpeA
IIpocTpaHcTBeHHa

Terra 2 W
Co4epxcan

uurepQepeHrlr,roH
6rauprzsrraa (Dpe

Tervra 3 Tvl
Co4epxaH

Zurep$epolrerp
Terraa 4 Mn
Co4epxaH

IrIHrep$epeuqur
KOrepeHTHocTrr;

KOrepeHTHocTr4.

Pa:ael 6" K
Telra 1 Kna
Co4epx<anu

HeorrpeAeneHHocT

onruqecrofr c

4u$parqzu MoHo
Ycrosur na3epHo

PasAer 1"

KorepeHrHocrr. (6
Tevra 1 Bne
Co4epncan

KorranrercHr;fi. cu
flprvan u o6paru

Terua 2 (D

Co4epxanz
lrpeoopa3oBaIJvfl:
nHrepnale; Kou

Terr,ra 3

Co4epxtanu
BsazNauoxoppent
TIJIOTHOCTI,I MOIIIH

PagAe"rr 2.

r4rrecKarr oneKrpoHHafl. Teoplrfl, glnoilepc:rrr," (2 uaca).
TeMbr" Kraecu-recKas oneKTpoHHaq reopur 1rrcnepczrtr Jlopeuqa: rlol(a3aTeJIb

[u;,cnepcux4.vcnepcvfl r4 rrorJroqeHrze cBera s rzHefinofi usorponHoft cpe4e.
e ruHefiHofi usorponriofi cpe4e.

pocrpaHeHr4e cBeroBoro r.rMnyJrbca B .4ucneprr{pyrolr1eft cpe4e. (2 uaca)
TeMLI. Oa^sonas I4 fpynnoBas cKopocrr. [ucnepcrroHHoe coorHorxeHr{e cpeAbr.
MaJIbHbIe ilvcJ]rcpcv]/^. Cpe4u c orpr{rlareJrr,HbrM rroKa3areJreM IrpenoMneHrrf,.

eHTbr MeraJrJroorrrr{Klr (2 uaca).

cBera or noBepxHocrl{ MeraJrJIoB, Cro.f.rze gneKTpoMafHlzrHble BoJrHr,I.

xeHr4 e BoJrH. I4Hrep$epeHrlr4fl cB,era. Zurep(pepoMerpr,r" (8 vacon)
peHrIHs cBera. Korepeuruoctt . (2 uaca)

TeMbI. Clorxenue BoJIH. Croqqrzel BoJIHrI. flonepxHocrHr,re BoJrHr,r Ha rpaHVUe
tr4nrep$epeHllpls cBera. ZHrep$elleHrlr{oHHbre .f,BreHr.rs B orrrr{Ke, BpeMeHHarr r4

KofepeHTHocrr. CreneHL KofepeHTHocrI,L
p eHrlr4r MoHoxp oM arr4 rre cKr.rx u oJrH. (2 taca) .

TeMEr. ZHrep(fepenqur MoHoxpoMarrrqecKlrx BoJrH, MeroAu peilnv3arryrr
fi raprznrr; ranrep$epoMerp MafircenrcoHa, cxeMa Ionra, cxeMa lrloftla,
,6uruu3a Erzfie.
znrep(f epeHuvr4 (2 uaca).
TeMbr. flolocrr paBHoro HaKJrona u

afiremcona. IrlurepSepeHur4-s B roHKrrx
panuofi ToJnrlr,rHbr. Kolrqa Hrrorona.
nndnr<ax. llpocnerneHHa{ orrr{Ka.

rytreBar nnrep1|epenput (2 uaca),
reMbr. Mnorolyuenaa lrHrepSepeHrlrq. ZnrepSeporuerp Oa6pz-llepo.

KBa3vMoHoxpoMarl'IqecKofo cBeTa: BpeMeHHat KofepeHTHocrl n BpeMt
yHKUr{r KOfepeHTHocrr{; IIpocrpaHcrBeHHar KorepeHTHocrb 14 tlnotuar6
IIeHb KorepeHTHocTr,I.

Ba.rr reopnq cBera. 3arconu SiinurrefiHa. (2 \aca)
lprrpoAa sneKTpOMafHrrTHOr'O r43lyqeHr4s.

TeMLI. Keanrosar npupoAa sneKTpoMarHrlTHofo r43ryrreHr4_s. llpunqzu
B TeopHI4 orlTlrrIecKofo cI4rHaJra Ir reopeMa Korenrnrzxona. Pa:pemarcqa.fl cr4na

bI B KJraCCr4rrecKoM paccMoTpeHr4r4. KeaHroso-MexaHurrecKas Mo.4eJrb
arl{qecKofo Lrcnyq'eHufl. Ha rleJrr4. Cnonrannoe rz BbrHyxAeHHoe r43J.yr{eHr4e.

II3JTVqCHII{.

C o4epxaur{e JreKrlrroHHbrx lansrrafi rro Arrcqu[JrrrHe
4 ceuecmp.

n (Dypre-onrrrKy. Teopzr S opnaupon aHtrfl orrrurlrecKoro uzo6pa>rceuun.
vacon)

ue n (Dypse orrrr4Ky (2 uaca).
TeMbr. fIoHsru.s Onruqecxag cr4creMa (OC) vt Onrv.recKrafi czrHaJr.

ynpaBneHrzx, llepe4aroqHa{ $ynxqux OC.aJr B orrrr4Ke. llocrauoBKa 3a.[aq]a

3anaqv aHarusa OC.
aHaJrr.r3 (2 uaca).
reMbr. @ypre npeo6pasoBaHtae v efo csoficrsa. flpulrepu @ypse

@ynnquu Ha KoHerrHoM BpeMeHHoMHerrHbre [epr4oA]Tqecxue Syrr rcquu;
KcHbre QyHKrlrzu.
qeHHbre QyHKrIHr4
TeMbr. Onepaqzu
oHHbre qlyHKur'rr4

clrrHa-[a.

Sparcqur cBera. ln$parr1zoHHoe r}opnazpon auue uso6pa.lr<eHwfl. (8 uacon)

u ux csoftcrna. (2 vaca).
cBeprKrz r,r Koppenrqzu. llpeo6pa3oBaHze funr6epra. Anro z
(AKO z BK@). Cessb AK(D v Synrqza CnexrpanrHofi

Terraa 1 T r 4raQparcuuu. (2 uaca)



Akr$paKrluu. 3ou
crpyKrypax.

IIpocTpaHcTBeHH

O6cxypa.

perueror. Brmo
no6ogunre Ma

cIIeKTpocKonus.

perrrerKr{" @opuy
Pasaer 3"

uperouneHral (8

Tevra 1 On
Co4epn<aH

[nofinoe nyqen
Ar{3neKTprrqecxofi
aHr43OTpOnHOM Kp

Hexollz
aHr43OTpOrrHOM

OIHOOCHOM V
rrpenoMJreHr4s,

OIIHOOCHOM AH

BoJrH. BoguoxH
Vnpaueuue

AKTIZBHOCTI,.

aHz:orponuofr
TIJIOCKOCTI4 NOJI'

I,lHrep$epeHqzx
Terraa 3 I4c
Co4eprrau

e$$ercru.30Se

I/:rtgut<arpuca
CuerrpalrHbre r,r

reMbr. Teoprar 4r,r(fpanqrzra Klrpxro$a. llpz6nurreHue Opeuer.rr Ei reopr4r4
@peuerx. Berropnue ArrarpaMrurr. [z$paKrlr{fl @peuenx Ha oAHoMepHr,rx

Tewa2 [ paKrlr4 oHHas reopns (f opnrzponarur-a uso6paxeuust. (2 vaca)
orBepcrrrfl . {rar}paKrlurCo4epxaH

Co4eprcaH

Tenra 3 [z
Co4epNan

Tewa 4 flu
Co4epxalr

Tena 3 3nn
CogepxaHu

Tewa2

TeMr,r. ,{u$paxqzrr or uleJrr4 lr
npeo6pato Banvre CDypre. Ilpete:l pa3pelxeHrz.rr orrTr4rre cKpr x

OpayrroQepa Kar(

upu6opon, Karrlepa

uLIoHHbre perxerKn. (2 uaca)
TeMbr. fluQpaxunoHHa.f, pellrdrxa - xapaKTepucrrrKhr. Tunrr 4raoparrlaoHHbrx
Soplaynrr 4rz0par<qrzounofi Kaprr4Hbr or nrocrcofi perrerro,r. ocuosHbre u

rrMyMbr. [ncnepcuoHHbre xapaKrepzcrr.rKr{ pelreroK. [raspaxquoHFraq

paKuus peHTfeHoBcxux lyrefi (2taca).
TeMbr [z$paKrlzr peHTfeHoBcKr4x :ryuefi Ha oMax r(ptrcrannr4qecnofi

Bym Q a-Eperra" [u@paKroMerpbr B Kprrcrannorpa(f v u.
flonrpnsaqrrfl cBera. onrzxa arrlr3orporrHbrx cpeA. 3rruncor.r4 [oKa3arer.[

n)
qecKar aHkr3orpolur I{ ocHoBuue so(perrbr KprzcranJroorrrr.rKrz (2 taca).
TeMbr. llpuvuna orrrlrqecKofi auu:orp orrr4r4. Aunsorponr4_s crpyK,rypr,r cpelbr.

TeusopMJreHr4e. crpyrcrypa cseroeofi BoJrHbr B aHZ3OTpOIHOM KprrcraJrJre.
Boclpul,IMrrlrBocrl4" Co6creeHHble cocrotHlr.rr flontrpv3ar\vrr4 ceeroBofi BoJIHbr B

CTAJIJIC.

Tewa2 Q v raqzt aHr,r3 orp onHbrx Kpr.rcrilJrJro B (2 uaca).
Co4epxauz TeMbr. flolrpu:aqur oAHoocHr,rx KprrcraJrJroB. oo-e H ee-o ror.fipr.f:,ar]L1v.

BeKTopoB D u E. Pac.{er cKopocrlr Heo6rrr<noeennoli BoJrHbr E oIHoocHoM
craJrJre. VpanHenue uopualrefi @penela.
lc r.,r 3JrJrrrlcor,rA rroKzl3arerrs. rpeJroMneHux (2 uaca).
TeMbr. YpanHeuue onnr4rrcor.rAa o6rrnuoseHHbrx t4

yocHoM Kpricrannax. flocrpoeHve 3Jrnr4rrca 14

neo6rrKnosenHblx BoJrH B

SJIJrr{nCOUIa tIOKa3aTels

Telra 4 llon
Co4epx<anu

pusarJlzfl. cBeroBbrx BoJrH B oAHOoc,IrOM aHV3OTponHOM Kpr4CTUtrc (2 Uaca).
TeMbI. floupnsaqus o6trlcroeeHuofi z seo6urcuosenHoft cBeroBbrx BoJrH B

rIHoM Kplrcranne. B g ar4 lranaq opITeHTarIus o 6HxHosesnofi u neo6rmnoseHHofi
cocroqHr,rf, rronrpr.i3arlrur cBrSTOBOfi BOJrHbr B OrHoocHoM Kprrcranne.

{Hr{eM nonflpLl3ar\ur4.
Pasge,r 4. parlreHlre lrJlocKocrl{ rrontppl3alluu.. EcrecrBeHHas ri r4cKyccrBeHHar ort]r4qecKat

(Dapa4ex z Keppa (6 vacon).
Tevra 1 [no
Co4eprxanz

Hoe nyqelpenoMJreHr4e cBera Ha fllaHr{rle c aHrr3orponHofi cpe4oft (2 uaca).
TeMbr. Mexanragur,r 4nofiuoro nyqenpenoMJreHr{ cBera Ha fpaHrrrle c

. flolyveHtre Lr auaJt43 ron-spr43oBaHHoro cBera. EcrecrneuHoe BpailIeHrre
II CBETA.

HHa.rr onrl,IqecKa.f, aKTrrBHocrs (2,aaca\.
Co4epNaH TeMbr. Hanpaueru4e ryr{a, 3aAa,BaeMoe HarrpaBJreHr4eM BeKTopa florisruHra.

Korrneucaroprr.prr3oBaHHbrx ly.refi. Ynpauenlre rron{pr43 a\ueit cBera.
crB eHHa.s o rrrr.rqecKaq aKTrr BHo cr s ( 2,aac a\ .

TeMbI. Hane4eunar aHlr3orpolru: oneKTpoorrrr,rqecKr4e 14 MafHrzroorrrr4qecKr{e
Qapagex n Keppa. 3$Sexr floxllelrca.

Pasler 5. cce.sHlre cBera. Teopuu Psres u 3finuneftna. CnerrpocKorrr4r BKP (8 uacoe).
Tena 1 Hr.re cBera (2 uaca).
Co4epxcauz TeMbr. -flereHze paacefl:uzrs. cBera B MyrHbrx cpeAax. 3$$ercr Tungatx.

Ynpyroe 14 Heynpyroe paocefl:nr4e.

cBera (2'aaca\.
Hr4s.. Pacce-sHr.re Psres vr Mu.

f,prz3aqrroHnrre csoft crBa pacce.fl HHofo
Tewra2T r4Lr paccetHne Peneg u Mu (2 uaca,l.



KorepeHTHOfO C

VcrauosKrz.IIJrf, H

pacce14BaeMas

MOHOXpOMaTT4qeC

cBeT MOHOXpOM

cBera s HerlaHefi
BKP"

aHrefpaJrbHofi (fo

BbrqplcJleHue IIo

KOMnbroTepHofo

Tenra 3 Bon
Co4epnrann

Peneuue 3aAaq An

CBCTOBO|O TIOJIf,. II

KOMIrbrOTepHofo rr
Teua 2 Our
Co4epncaHu

AHTEHCI4BHOCTKT LI

Arr3neKTpr.rqecxofr

OIITIIqECKA.'I BOCII

Code
Terua 4 3

Tevra 1 ll

Telaa 2 lI

na nrocrofr pr

Co4epxranz TeMbr. MoAelr Psres
a .racruqefi, pa3Mepbr

paocer{Barorqefi cpe4sr. (Dopvryna Peres. PacceqHae
roropofr co[ocraBrrMbr c Alranofi BoJrHbr cBera.

rroAeHr4.f, p acce xnux Mn.
Teua 3 C rcruqecKa.f, Teopur pacceflHns. cBera B ra3ax (2 uaca).
Co4epxaH TeMbI" OcHoeHr,Ie rroH.trTllr r;t npeAnonoxeur.r.s. IzIHreHcusHocrr, cBera,

oM ra3a. I4ugut<arpuca paccesrrrrfl. Anfl crryqafl, r(or-Aa nos6yxc4arouluft cner
wit u notnpr43oBaH. r4uaurcatpuca loaccesHvrs. [ns. cJryqafl, KorAa eos6yxAarouufi
qecKl4 I4 I,I HenOn.r{prBoBaHH.

Telra 4 C Korrus BKP (2 qaca).

Co4epxanu TeMbI. Kolr6uuaqrroHHoe paccerrrHrre cBera. Cnexrpocxouuvr KP. Pacce-sHrae

Cuerrpocr<onuroit cpe4e" BtruyN4eunoe roru6uHarlr{oHHoe pacce;rHue cBera.

Aeplr(aH r.re [paKTrrqecKrrx 3 aHqTufi rro AHcrlurrJrrr He
3 cemecmp.

Pa:aer 1. enzs MaxcBeJrJra. Bonnoeoe ypaBHeHrre. (6 uaconl2.raca)
Tenra 1 B eHr4e. Vpannenur Mar<cserra. (2 uaca).
Co4eprran [paKTIzr{ecKI.'IX 3aH.urlrfi. Peurenze 3aAaq Ha nepexoA ypanuenufi ]VlaxceeJrJra or

st x 4uS$epenquralruofi .

Tena 2 Bon
Co4epxanu

oBoe ypaBHewue. (2'ncal2 uaca).
[paKTIzqecKLIX 3aHqrIafi. Perueszre 3a1aq Ha BbrBoA BoJrHoBoro yptLBHeHrrfl,

npenoMneHz_f, r4 BorHoBofo rleKTopa.
Codepacau na6opamopuutx saunmuti. llpznaeneHr4e rraKera Marna6 Ans Bbrrorqelng

KyMa rro onrrzxe I
oBoe ypaBHenue. (2 uaca).

npaKTl4rlecKvx zausluit. [oxararerbcrBo nolepeqHocrLr cBeroBbrx BoJrH.

TOqEHbIX I4 IIJIOCKI,IX IICTOqHI4KOB CBETA.

Pa:ge,r 2"

Tenra 1 3H
Co4epircau

rr,rr cBeroBrrx nolefi. @orolrelpnx. (4 qacal2 qaca).
r4s cBeroBofo [or.s (2,aacal2.{aca),
[paKTLIqecKax 3aHtrl4fi. Penreuue 3aAar{ Ha BbIrrIrcJIeHI.{e nnorHocrt4 gHeDu4I4

HoIlBHocrrr lr efir<onana cserosofi BoJIHbr.

Codepcrcarr na6opamopuutx saunmuil. flptttueHeur{e rraKera Marrta6 Ans BbrrroJrHeHr{t
r4KyMa no onrl.lxe 2

BHbre rroH{rul Qororraerpuv (2 uac:a).

npaKTl4rrecKl4x 3aHflTI,Ifi. Peruenue 3aAaq Ha BbrqrzcJreHr,re 3Hepfr4rr, MorrlHocrr4,

Pasaer 3.

pr.,rMeHeHrrrr 3aKoHoB cBerr.rMocru l4 o cBeilIeHHocrr4.
accvqecKas. Teopr4.f, r.r3nfreHu.tr aroMoB r.r MoJreKyn. (8 vacon/4 uaca)

Teva 1 Bon
Co4epxcaHu

Boe ypaBHeHr4e An.rr cBera B cpeAe (2 uacal2 vaca).

Codeptrcau

IpaKTLIqecKI4x sanstuit. Peute,uue 3aAaq Ha BbrrruclreHr,re KoMrrJrexcnofi
p oHr.rqaeM o crr4 rr mlnefi sofi o rrrr4rrecKo fi n o cnpzuMrrr4B o crr4.
na6 op amopHbrx 3 aHnmuil. I4zyuenae rpa0uuecKrrx onepaqufi B cpeAe Mar:ra6

Teua 2 Kl
Co4epxaH

qecKar gneKTp oHH as. T eoptrfl Aue:rep cLru. (2 uaca) .

lpaKTl4rrecK[x sanstufr.. Peruerlrae 3a4aq Ha BbrrrlrcJreHr4e KoMrrJrercnoft
IZMTIII B O CTb I.,I KOMfIJTeKCH O f O tIOKa3 aTelrr [penoMneHrlt cpeALI.

Tevra 3 Pac eHr4e cBeroBoro LrMrryJrbca ll Ar4crreprr4pForlefi cpeAe. (2 uacal2 uaca).
Co4epxanu [paKTur{ecKr,rx 3aH.rrrr4fi. BrnolueiHr{e 3aAaHufi n palrxax pefiuaura 1.

n a 6 o p am o p H btx 3 eH trm u il. Mar ervrarrrqecKrr e o n ep arlurr B cp eAe Marna6.
eHTbI MeraJrJroorrrr{Krr (2'aaca\.

Co4eprxanu
Pa:aen 4. f

lpaKTr.rqecKr4x 3aHrrr4ft. Peruenue 3a4arl Ha 3aKoH Apyae-JlopeHua
pr4qecKas orrr4Ka. I4uyapuaut:r,r. llpvHqzn @epvra. (8 tacoy I 4 uaca)

rr)r(eHrae KoporKrrx AJttIH BonH. YpanneHrae sftxonana (2 uacal2 uaca).
Co4epxanu np aKTrzqe cKprx 3 aHrrrr fi . Merolu .[pr4MeH eH Lrs rrpprnr\trna @ epua.

n a 6 o p a m o p H bN 3 aH nm uil. Cut rs o.rrrHbre BE rqr{cJreHr.rs e Maua6.Codeptcau

Co4epx<auz
oMrreHrre pr orpalr(eHrze cBera. (2 uttca).
lpaKT[rIecKI4x 3aHqrlzfi, Peurenue 3aAarr Ha 3ar(oubr npenoMneHLrs. vr ortr a)Kenufl

tlqecKoft noBepxHocrflx.



Tenaa 3

Co4eplxan
Codepcrcau

KOMNbIOTEDHOMV

Terr,ra 4

Co4epxan
[peoopa3oBaH]rt

Pa:len 5,
Tenra 1 Izl

Co4epxau
o4Hofi npenoMn

Codepacau
oAnoft npenoM

Tewa214
Co4ep>xa

KapTr.rHbI MOHOX

Terr,ra 3 Tz
Co4epxaH

KapTr4Hbr An.rr

Codepacau
feouerpzqecKa,g

Tepra 4 MH
Co4epncau
PasAer 6.
Teua 1 K
Co4epxau

Pasler 1.

KorepenrHocrs. (

Teua 1 B
BIIQ n M
Teua 2 (Dy

Anastutu
Terraa 3

Brr.rucreH
Pazaet2.
Terraa 1 T
Peuenze
Tewa2 [
Peuresrze

Tewa3 [u
Peruenue
Tervra 4 lu
PeureHrae

ParAer 3.
npenoMneHu_s

Teua 1 O
Peurenue
Tenra 2 Kn
Brmorurenu
Terura 3 3nl
CocraereH

cocTosHl4r4 tlon.f,D a ceerosofi BoJIHT,I B aHI43orpOrIHoM Kpl4crirnne.

ble orrr.rqecKr4 e crzcre tv'st. (2 qacal 2 qaca).

[parTr4qecKr4 x 3 aH.srufi . B rrnomreHr4 e 3 aAaH uit x p efttuuty 2
n a 6 o p am opHbtx s aHnmuil. MatpuqHbre Bbrrrr4 creHr4s. O6cyx4en ne sagawufi. x

paKrr4KyMy"

vrrHas. Teopr4s faycconofi orrrr4Krz (2 uaca).
lpaKTI4qecKr4X Sa]F,srufi,. Peuresue 3araq Ha Bbrrrl4cJreHr4e IM&TDZTIET

o6paruofi Marpr,rua npeo6paso BaHLrfl .

o)I(eHIre BoJrH" ZurepQepeHrlr.rr ctBera. tr4urepoepoMerpbr. (8 uacon/4 .rac)

pQepenurr cBera. KorepeHru o crt,. (2,:o;cal 2 uaca)
npaKTuqecrux sansrr,rfi. cocraereHr4e Marpr4rlbl rrpenoMre:Flrl{, repeHoca,
efi nonepxuocrra.
na6opamopuutx saHnmulf,. Coc'raueur4e Marprrqbr rrpenoMrre:rtLtfl, nepeHoca,

u1efi non epxHo crrr. B r,I'{Ia crenr4e Marpl4 rltr np e o 6p a: oBanvrs..
pQ epenqux MoHoxpoMarr4rrecKr{x BoJrH " (2 uaca).
lpaKTl,IqecKux 3aH.flTl4fi. Peueuue saqa'u Ha BllqrrcJreHrre r4HTep(fepenqrzonnofi
arr.rqecKrrx B o JrH or p a3nflr{Hbrx c:KeM pe i}nr4 3ar\vv uurep $ epeHur4r.r.
unrep$epelr'r\uu (2 \acal2 uaca)"
[paKTI4rIecKI4x 3aHsruft. Penrenze 3aAaq Ha Bbrr{rzcreHrre rrHTep$epenqrzonuofi

Tt4rroB uurep(pepeHrlr{kr: rroJrocE,r paBHofo HaKJroHa ra paeHoft ToJrulr,rHbr.
na1opamopuurx sarunmuil. Brrnonnenrze na6oparopnofi pa6orrr

TITI,IKA.

ronyrreBas zHrepQepewryn (2 vaca).
[p aKT[rre cKr4x 3 aH{Tr4fi . B r,rnoluroHze 3 aAaH uit p efituur a 3

BaHroBa-s reopr4s cBera. 3arourr 3ftuurrefiua. (2 uacal2 uaca)
Bar rpupoAa oneKrpoMarHrrrHofo r43nyrcLrrrfl (2 uacal2 uaca).

lpaKTr4rrecK4x 3aHsrufi. Peurenue 3aAarr Ha MHoroJryrreByro unrep$epeHur4ro.

oAeplKa Hr{e [paKTr4qecKr{x 3aHqTnfi rro Ar{cq n rrJrv He
4 cenreclp

BeAeHI4e n (Dypse-orITI4Ky. Teopnn (fopuuponaltrs. orrrLrqecKofo lrso6paNenzx.

Hrre B @ypre orrrrzKy
Alropuru p eanr43 arluu np eo 6pa^: oBa:eLrs, Q ypr e.

AHAJII,I3

pelrreHr4e 3a4aq na npeo6pa:onaHr.re @ypre.
uleHHbre (pynrcqzu r.r nx csoficrea"
AKO, BK@ u cneKTpa MoqHocrr,r orrr,rtrecKoro crrrFrana.

Qpaxqur cBera. [u SpaxqzoHHoe r|opuraponaHrze zs o6paN eHrrfl.
x 4raSpaxquz.
rr - Bblr{r4cJreHrze [apaMerpoB :ou @penelr.
KrI 14 o H H a.rr r e o p lrq S o p rrr up o n anu; x us o 6p a\(eHvrfl
v 4rz$paxqzra o't rlenn u orBepclu{.

IIIIOHHbTe peureTKv

u 4rz$paxqLrv Ha 4zSparquoHno it peurerru.
s peHTfeHoBcKr4x nyqeu

r{ Ha 3aKoH Bynr$a-Bperra. [ra(fpaKroMerpbr.
flonxpz:aqvfl cBera. Onrnxa aHr.r3orponHbrx cpel. Snrzncou4 rroKa3areJrt

rlecKas aHrz3 orp orrur 14 o cH o Buue e S Q exrbr Kprr cranJro orrrrrKrz
q Ha IBOT4HOe nyqenpeJroMJreHr4e,

Suxaqux aHrr3orporrHbrx Kpr{creurJroB

zatasuir. Peitrnnra 1.

rr c rI SJlJrr4rrco II A IIOKa3 AT e IIg. npenoMneHrlt
TeH3opa AI,ISneKTpI4.recKoft BootIpIzkIMqLIBocrr,r. Br,rqracnenrze co6c:reeHHnrx



Tevra 4 llo
CocraereH

OAHOOCHOM yr

npenoMneHrrt"
Pasler 4.

AKTI4BHOCT},.

Tenra I
Peurenze
Tervn2
PeureHze

Teua 3 tr4c

Brnoruen
Pasaer 5.
Teua 1

Pemesue
Teua 2 Teo
Peurenne
Teua 3 Cra
Brrnolnen
Tervra 4

lloAeeneHz

Pasaer 1.

TeMa 1 Bee
Co4epxraH

uHrerpaluroft
Teua 2 Bo:t
Co4eprxau

BbIqI4CJIEHI4E IIO

Codepcrcau
KOMIILIOTepHOfO

Terr,ra 3 Bon
Co4epxtauz

Peureuue 3ailaq
Paz!ell2.
Teua 1 3
Co4epnraHa

cBeToBoto fIoJIfl, 14

Codepcrcau
KoMnbroTepHofo rr

Tenra 2 Ocn
Co4epNaHra

IIHTEHCI,IBHOC"IV KI

Pa:tel3.
Teua 1 Bon
Co4eprxann

.uz3neKTpI4.recxofr
Codepcrcau
Tetra2
Co4epNanu

olTr.{qecKarr Bocnp
Terr,ra 3 Pac

pI43Ar\LLfl CBeTOBT,IX BOirH B OAHOOOHOM aHr43OTpOrrHOM Kpr4cTanJre

e ypaBHeHr4.s SJInr4nCOr4Aa o6E,IXnOBeHHbrx v Heo6rrrcnoseHHr,x BoJrH B

yocHoM I(pllcrilnnax. flocrpoeuue 3nJrI4IIca kr 3Jrrruncor4Aa roKa3arer-s

eHI4e IIJIocKocrH nonspu3allur.t. EcrecrBeHHa.g r4 14 cKyccrBeHHat{ orrrzr{ecKa.fi
(Dapa4ex z Keppa

HOe nyqelpeJroMJreHr4e cBeTa Ha rpaHr{rle c aHr43orponnofr cpe4ofr
B OTTI,IqECKI,I AKTI,IBHbIX CPEAAX.u Ha [nofinoe nyqenpeJroMJreHrre cBera

TBEHHA,f, OTTI,IqECKAq AKTIIBHOCTb

v na 3$Sexru @apa4el, Keppa z floxrelnca.
CTBEHHAq OilTHqECKAS AKTT4BHOCl]I)

zalauwit Peirrulc^ra 2.

Hrre cBera. Teopuu PgJreq n 3tfinurrefina.. Cnexrpocronus BKP
HUe CBeTa.

q Ha yrpyroe r.r Heynpyfoe paccefiHr4e B MyTHbrx cpeAax.
vpacceflHrre Penex u Mu
rr Ha 3aKoH pacceflHprs Pere-s.
cTr4qecKaq Teopns pacceflHufl cBeTa B ra3ax
zanatruit Pefirznra 3.

rconnx BKP
I,ITOTOB.

oAep)KaH r{e Jra dopaTopHbrx 3ia HqTrr fi rro Ar.rcqr rrJrrr He
3 cemecmp.

paBHeHrz.rr Marccserra. Bomrosoe )/paBHeHr.re " (6 uacoyl2 uaca)
ze" VpanneH[s Marcs er^ta. (2.raca).

lpaKTur{ecKr4x 3aHrrrrfi. PeUresu,s 3aAaq Ha nepexoA ypanHeHzfi Marcserra or
u x azQ$epeHqraaltuofi.

oBoe ypaBHeHrre. (2 uacal2 uaca).
[paKTr.rqecKr,rx 3aHrrufi. Peruenwre 3aliaq Ha BbrBor BoJTHoBOfO ypaBHeHuq,

Tenr npenoMJreHrzr r,r BoJrHoBofo tBeKTopa.

na1opamopuutx saunmuil. llplnueHeur{e rraKera Marna6 An-f, Bbrnonlonts.
KTIIKyMa nO Onrr,rxe I
Boe ypaBHeuue. (2 uaca).
rrpaKTr.,rqecKr.,rx zassrufi,, fiorasarelr,crBo nofrepeqHocrr4 cBeloBb]x BoJrH.

TOqEHbIX I,I IIJIOCKI{X I4CTOIIHITKOB CBETA.

eprus cBeroBbrx nolefi. @ororraerpux. (4 tacil2 vaca).
ru-s cBeroBofo rroJr{ (2uaca/2 uacia).

[paKT[qecKrrx 3aHflTufi. Peurenlte 3aAarr Ha Bbrqr..rcJreHLre lnorHocrrz 3Heprtirr
BHocrr{ l.t sfrxouana cseronofr BoJrHr,r.

na6opamopuutx saunmuil. flpra.ueneHr.re rraKera Marna6 Ans BbrrroJrHeHut
yMa rro onlwxe 2

bre iloH-srr.r.a Soronerpuu (2 ua<:a).

fIpaKTI,IqecKI,IX 3aHtrIrfi. PeureHue 3aAarr Ha BbrrrucreHlle gHeprI{I4, MorqHocrll,
przMeHeHrrz 3aKoHoB cBeTr{Mo cTu a ocnerqeHHo crr,r.
accv.+.ecr<as. Teopzr rr3JryqeHrrs aroMoB rz Mo.rrer(yn. (8 uacon/4 uaca)

ypaBHeHI{e AJr{ cBera B cp€{r3 (2 uaca/2 uaca).
npaKTl4rrecKlzx sangtufi.. Peurenrae 3aAarr Ha Bblr{r4creHlre KoMllJIelccnofi

poHliqaeMo erv 14 nunefi nofi orrrrrr{ecKofi nocnpzvtMrrr4Bocrl,r.
na6opamopHbrx 3eHnmuil. Vlzyuenue rpa$u.recKr.rx onepaqzfi B cpeAe Marna6
rrqecKa.rr oneKTpoHHafl. Teopvs. 4r4onepcvr4. (2 taca).
npaKTzrlecKux zausrufi,. Peurenrae 3aAar{ Ha Bllqr4creHue KoMnnerccnofi

r4Mr{[B O CTL rr r(OMn JIeKCHOIO IIO Ka3 aTeIS npenoMneHnfl cp e I].bI.

pocrpaHeHr.re cBeroBofo r4Mrrynbca B Arrcneprr4pyroqefi cpe4e. (2uacal2 vaca).
Co4epxauz [paKTuqecKr4x 3aHrrr{fi. BrnonueHrre 3a.4aHnfi n palrr<ax pefiruura 1



HA IIJIOCKOTI 14

KOMnLIOTepHOMy

IIpeo6pa3oBa:g^us.

Co4eprxaH
oAnoii rrpenoMn.s

oAHofi rpenoMnt

KAPTI4HbI MOHOX

Teua 3 Tzn
Co4epxranu

KaprrrHbr In.f, pa3H

feoNaerpn{ecKafl

Code

o0pa3oBaTeJIbHLIe

r{HTepaKTrrBHbrx

Terra2fI
Co4epxa

Tevra 4 Ms

Codepucau na1opamopHbtx 3qHnmuil. Ma'tenrarvlrecKtre oleparlzr4 B cpeAe Maua6.
Tenra 4 3 eHTLI MeraJIJIooIrrr4Kr.I (2,nca).
Co4epx<an

Pagqer 4.

rrpaKTr.rqecrcr4x 3aHqrr4fi" Penesue 3allaq Ha 3aKoH Apyae-Jlopenua
erplzr{e cKar orrrr4 Ka. I4nnapuaarsr. flpunrlzn @ epvr a. ( S,aacos I 4 uaca)

Teua 1 ll Lr)r(eHr4e Koporrs4x AnrlH BoJrH. V'paeneHue sftxouala (2 uacal2.raca).
Co4epxtan npaKTuqecKHX 3aHqrr4fi " Mero4u rrpr4MeHeHrrs nprlHrluna (Deplra.

n a 6 o p am o p H bffi s qH nmuil. Cuws(r,rrbHbre Bbrqr.r c JreHr{s s Marra6.Codepcrcau

oMrreHlre u orpalr(eHr4e cBera. (2u;aca).
lpaKTzqecKux 3aH.flTl4it. Peurenue 3aAaq Ha 3aKoHbr rrpenoMneHLrsu orpalKeqzfl

aqecrofi [oBepxHocr.sx.
Tenra 3 I4a bHbre o rrrr4qecKr.re cr{creMr,r" (2 uacal 2 .laca).

Co4ep>naH [paKTrzrrecKrrx 3aHrrrrfi. Bunomr,oHu€ 3?AoHufi x pefirunry 2
na6opamopHblx saHnmuit. Matp'uqHlre BbrqrrcrreHrzl. O6cyN4eHlre sa4anrafi r<Codepcrcau

paKrr4KyMy.

Tena 4 Ma pvrtHafl. Teopr,rfl faycconofi orrrr{Kr,r (2 taca).
Co4epxaH [paKTr,rqecKvx zausruit. Peruenne 3aAaq Ha BbrqrzcJreHrre r4arpprubr

o 6parHofi Marprr qa npeo6pa: o Ba:rtLtfl .
Pa:aer 5. )KeHrre BoJrH. ZnrepSepeHrlr{r cnera. I4urep$epoMerpbr. (8 uacon/4 vac)
Terraa 1 IrI Ilr4-f, cBera. KorepeurHocrr,. (2 qacal2 vaca)

[paKTI4qecKIzx zaustuiL. Cocrannerure MarpLtqbr npenoMrrenrrs.> rrepeHoca,
IIOBepXHOCTT.T.

Codepucau na6opamopHblx saHnmuil. CocraBJreHrze Marpr4rlbr npenoMneHr{.rr, rrepeHoca,
ft nonepxno cru. B srqv cJreHr4e M arpr.rubr npeo6paso Ba:et:as.,

Tewa2Vl p(f epeuqzl MoHoxpoMarurrecKr4x BoJrH" (2 uaca).
rrpaKTl4r{ecKux 3aHqrLIfi . Peruesue 3aAar{ Ha BbrrrrrcJreHrze r'rHTepQepenquonHofiCo4epNan

LrqecKr4 x B o JrH or p a3rr4r{Hbrx c)(eM p eanr4 s ar\Lrw n nrep Q epeHuv r4.

uurep$epeil\w (2 sacaJ2 uaca).
npaKTHr{ecKVX 3aHqrI4fi. PelIresue 3aAarr Ha Br,rllrrcJreHue l{HTep(fepenquonuofi

Tr4rroB raurep@epeHrlr{z: rroJrocbr paBHoro rfaKnoHa u panHofi Tonrqr.rHbr.
Codepcrcaru na6opamopuutx saunmuil. Br,rnolnenrae na6oparopuofi pa6oru

TITIIKA.

fonyr{eBar unrepQepe mlux (2 uaca).
Co4epNaH
Pa:qer 6.

np aKTr4rrecKr4 x 3 aH-sruft . B rn o lueHu e 3 aAaH ufr p eirrunr a 3
HToBa{ Teopur cBera. 3aroHrr 3ilnunefiua. (2 \acal2 qaca)

Tenaa 1 K Bar nprlpoAa 3JreKTpoMafHrzrHolro r43nfreHr4s (2 uaca/2 uaca).
Co4epxraH npaKTl,IqecKnx 3aH-[Tr4ft. Peurenue) 3al.ar:, Ha MHofoJryr{eByro zurepfrepeHrlurc,

nad op amopHbrx 3 eHnmuil. 3auura pa6or KoMrrbrorepHoro npaKTr,rKyMa.

B rpeno
5. OEPA3 OBATEJIb,HbIE TEXHOJIO| I4I4

HVr4 Ar4crlulnr4Hbl <OcHoebr orrrlrKrr) r4clonb3yForc_s pa:noo6pa:nrre
AKTT4 BHbIX 14TexHoJIOII4r4 KaK TpaAI4III4OHHbIe, TaK U C npVMeHeHI4eM

4on o6yveHux.
AKrusHrre r,rHTepaKTr4BHr,re Mero4u o6yveHrzx :

no B ax Avrcry c cils. (B ce rtp aKTV qecrr.re zannrnx) ;

AH Lr3 cvry ar\vfi (nce npaKTr,rqecKr.re :l aHsru x, rra6 opatopHbre 3aHflTlrs. no pa3AenaM
1,2 a);
llpet eHeHrre rrMrrrarlr{oHHbrx MoAeneli (npaxruqecKr4e 3aHfl"rvtr no pa3Aenaw 3, 4;
JI Hbre 3aHsrus no pa3Aelana 3, 4);

p KoHKperHbrx cutyagufr (lelc4lroHur,re 3a:uflTnfl ro pa3AenaNr I, 4; Bce

3AHflTUg, X:OHTpOJrbHbIe

II qECKI,IE 3AHfl"IIdg.):

HeBuur araQ$epen\va\vrfl.
npurrux),

I-p

Ypo (BCe naoopaTopHr,re



BOJIHbI, pa0II

Kpyfy 14 pacil

P'

a
J.

4.

5,

7.

8.

OOJIbIIIOI4 OC6IO 3J] rca vI

6. OUEH TIHI IE CPEACTB A 

^nfl 
TEK)/IrIE|O KOHTPOJIfl yCIIEBAEMOCTT{,

TIPOM tIH O I4 AT T E C TAtIVfit II O I4 T O rAM O C B O EHItfl AI,I C UI4II JII{ HbI
I{ YIIBEH METOAI4qECKOE OEECIII]qEHIIE CAMOCTO,fl TEJrbHOr4 pAEOTr,r

CTYAE B.

a) Bonpocnr
3 cenecmp.
Peilmun bl
l.3anuurzre paBHeHIle In{ [rocKofi rvrouoxpcrMarurrecKofi norHH, pacnpocrpaHmorqefrcl n

peilmuuz-xaHmponw)

ypaBHeHI4e Ans [rocKofi rulnefitJo - [or-flplr3oBaHHofi troHoxpoN,rarn.recxofr
-srctqefics B HanpaBnenm oav z (o4nolrepHufi cnyqafi).
ypaBHeHHe AJI' IIJIocKofr ruoHoxpoMaTurlecKofi BonHbr, rroJlflpr{3osaHHofi ro

pyitre [pI4HIII{[ cyneprlo3l{uzrn lJnfl 3neKTpoMarHkrrHbrx BoJrH onrrzrrecKofo

? Oreer [o{cHr.rre.
JIHeHT{v Kars{x yclonufi sorHoeofi Spour na3epHofo rayccoBa [yrrKa Mo]Ker
xvla? Orser rroqcHrrre.
mpont 2
pa3l4Te Ha cSepe flyaHrape roqr(y, coorBercrByroqyrc [onspr.r3oBauHofi no

u.art So = l
pa3r{Te ua c$epe llyanr<ape rolrrcy, coorBercrByrotqyrc [onspr.r3oBauuofi uo
BoJrHe c orHorxeHr..reM oproroHaJrbHbD( aMnnrrryA a, lar=2 u cauurou {as

xrorqeftcr B HarrpaBJrennlr ocu z (o4nouepHrril c:ryuafi).
4. Kaxofi apaMeTp SneKTpoMafHI{THOIO llonfl IOCTyIeH Antr 3Korrepr4MeHTaJrr,Horo

onpeAeneHr4_f, B ae onTlIqecKoro AIIana3oHa,InIIH ]]OIH'/
5. Kaxoeo oBI,Ie KBa3l4MoHoxpoMarllqHocrrr B r{acrorHofi o6lacrrr rr KaK efo Mo)r(Ho

TPAKTOBATI, BO B nnofi o6lacru?

6. I4so6pas Te rrpocTpaHcTBeHHOe pacnpeAe.lreHr4e BeKTopoB EhHerr{rrefrHo-
rronflp14 3oBaHHor.r e, pacnpocTpaHsrouler4cs BAorE, oQvt z .

HarrpaBJreHr{r{ opTa
2.3anumute

3. 3auuu

l. CQopuyr
nrrana3oHa.

CqI4TATbCg IIJIOCKI]

11, llpu nu
crrr4Tarbcq cQeprz

1. VIz

neBoMy snnulcy

HI4Mr.r 6 = n l6.lI1
2. I4so

IIpaBoMy gnnrrncy

Me)I(Ay ttuttu 5 = l4.lIpuurnt,
HA

8.3"rrexrpo LrrHas. BoJrHa B BaKyyMe flBrrflercfl nonepeqHofi" Karc Btr ero nonzvraer.e?
9. 9ro raKoe puBag. BI4AHOCTII r{eJIOBeTIeCKOTO rla:a?
10. llprz nu JIHeHrIrr KaKr.rx yclonzfi sorHoeofi Sponr na3epHoro rayccoBa [yrrKa Mo)r(er

So=1'
cSepe flyanxape rorrKy, coorBercrByroqyro :rraHefiuo

He eAlIHVqHofi unrencr{BHocrr,r ( So = 1 ), nexrop E xoropofi HaKnoHeH rroA

rlr4cc.

cJrr{Te rrapaMerpbr CroKca Arq nrroclcofr BoJrHbr, nonrplr3oBaHnoft no ilpaBoMy
Kpyry"flpr.rHrrr S -1.

Bu cJII4Te rrapaMerpbr Croxca AJrr rrJrocKofi nolHu, flonrprr3oBanuoZ [o neBoMy
r(pyry. llpunmr S -1

6,C aMocrblo Klnu I u'l HiBoBeM nolnrrfi cseroeofi rroroK, rrocbrJraeMsrit eS1unw1efi

cBeTrqer4cs [oBep ocrl4 B oAHy cropoHy, T.e B TeJrecHbrfi yron e)=2tr.Hafitu Br,rpaxe)Hr4e In_s
K , ecrv I4crorrHH

yrla na6moryeHvs.

iloAr{I,IHqercfl 3aKoHy llavr6epra I,t I,IMeer {pKocrr, B, = B lr He 3aBrrcnqyro or

BnI.l Lrre [apaMerprr Croxca Ans nlrocxoft BoJrHbr, lrrtrrefiuo - lonrrprr3oeauHofi

==1.roAyfnoM n13 x r,nofi ocra. llpunxrs Sn

rronspr43oBannofi

yrnoM 135o x ocu

[paBoMy 3nnll[cy
pa3r,rre

BOJIHE

I4s na cQepe flyanxape roqKy, coorBercrByrouyrc [oJr{pr43oBar*rofi no
c orHorrreHraev ualoit u dolrurofi ocefi bla:Il2 ri yrnoM Me)r(Ay

ocrro a6cqrrcc, paBHbrM n I 4 .flpuuqrb so = 1.



Pe[tm
1.

2.

ymupeHuofi
aJ.

An.[ OAHOTO

4.

lnnuu?
5.

6.

1.

8.

yAanocb kr3

9. 3lrre Ha crlepe llyaurape ro!rr(y, coorBercrByrouyrc non{pv3oBanHoii no
JIEBOMV 3JIJIIITCV He c orHorrreHr{eM rualofi u 60ltllrofi ocefi blq=112 u y]rnoM Me)KAy

6omnrofi ocrro uilcau ocrro a6cuucc, paBHbryr tr l3. flpunrlr, Sn = 1.

ua cQepe llyanrcape rorirr(y, coorBercrByrollyro nonrpu:oBaunofi no
neBoMy 3nnr4rrcy B JIHe c orHollrel{I4elr,t rvta-noft u 6onrruoft oceit l13 r{ yrnoM Me)r(Ay 6olrl]rofi ocrro
3JIJII4IICA I4 OCbIO qucc, paBHbrM 7T I 6 .IIpuuxrb Sn .=' | .

B HTpe mapa HaxoAI.ITct ro.{e.{utIjf I4crorrHrzK cBera, utreroulufi cury cnera I
M.rcaudena.Haftnure rrleHHocrb rroBepxHocrz (n [lrrl), ecnv pa1ryc mapa paneu 0.5

Peu mponu 3
1. I4so6pasra KJlaccuqecKyro aroMHylo MoAenr, Torrcosa vr 3arrvllrr4Te ypaBHeHr.re role6anuil

o[ITl,IqecKoro 3ne

2. CSopuyn yfire ycnonus u3nyqeHus ABulKyrqlrMc-s 3aprAoM.
3. Kar IZ3MeHtreTCf B npOCTpaHCTBe rr(lpeMeHHoe SneKTpr4rrecKoe IIoJre, u3xyqaeMoe

I4IO C IOCTOSHHT,IM IIOneM 3aptAt]B, eto cocTaBlxrorqrax?Ar4rroJreM, rro cpaB

4. Wztryu nrr Ar,rlonb B HanpaBnenlrkr, rreprreHnlrKynrpHoM HarlpaBneHraro xole6anuft?
Oreer o6ocHyfire.

5. Llslyuaer
o6ocuyfire.

AVnoJIb B HarlpaBneHLrLr, KonJrrrHeapHoM HarrpaBJreHr4ro xole6anuii? Orser

6. llpu nu JIHeHI4I,I KaKI,IX yCnOBI4U CrIpaBe,rInUBbr CneAyrorrlrle Bbrpalr(eHr4r 4nx nonefi,

l43nr{aeMlrx AIIIo

7. flonax<
;,.f/ (MafHuTHOe

8. -f,ersercs
o6ocnyfire.

10. Karcue $
4 cenecmp.

q

II TOIO

Bos

Kar

Pefim
1,

naAeHI'Lf, Q :52" .

cr{JrbHo oKparrreH B

E = |w,fu, FQ -, I c)l), Fr =. -Irn, ptr - r I c)l?

rrro BeKTopa il(opr B HanpaBJrenruu rta6tro4enzx), E(enercrpvqeoKoe no:re) z

) Au xraccurrecKoro ocrlr4nn.f,Topia cocraBJrrror rrpaByro rpofircy.
Jrra aroMHF,rfi 4unom, nrrcoxo4o6,porHofi/ utrsxo4o6pornofi cucreuofi? Oreer

9. r{euy BHO CpeAHee [O 3reKTpuqecKoMy rroJrro Anfl avcawlls He3ar]vcr.rMbrx
ocqr.rJrnrropon? Ka Ba cpeAHqq rrHTeHcrrBHocrb AJrr:tofo )Ke ancaw6rs?

3 V qecKr4e M exaHr4 3Mbr rrpr,rB oArT K yrxlrpeHz ro cfreKTp anbHbrx ttuttuft?

3an
mpont I
rrrr4Te Bbrpa)r(eHl,Ie Antr ecrecrBeHHo - yrxvpeHHofr ttuuuu.
OlpeAenqeTC.S CIIeKTpillFIlafl ilIldptl,d11V Ha IIOJIOBIIHe BbICOTLI Anf, eCTeCTBeHHO -

JIVIHT4U

C pITe IIo noptAKy BeJIVqI4HbI ecrecrBeHHyro z AonnepoBcKyro rxrzpr4til,,t lunufr.

pMynr{pyr{Te ocHoBHoe oTJrr{que oAHopolHof o yrIIIIpeHIds. oT HeoIHCTpOAHOf O.

vI'Ie) qTo opToroHaJlbHo noIspI43oBaHHbIe cBeTOBbIe BOJTHbI He
uurepSepupyror.

9. Kax ycnoBlrr ocyuecrBn enurfl. cr arJr4ouapHofi znrep(f epenqnonHofi xapruHnr?
10. B urep@eporr,rerpe MaftKeJILcoHa B cl,Iny re)(HoJrorr4r{ecxrzx norpeurnocrefi HE

BI4A

aurepSepeHrlr4oH
11. t{ro o3Harraer Spasa: <tr4nrep@epoMerlp HacrpoeH na 6ecxoneqHo rrr4poKyro rronocy

TIOJIOCbI KOHEIIHOI4 npunrr?>,

aToMa.

oxHo nr4 gKcrrepr{MeHTaJrbHo Ha0nroAarb ecrecrBeHHo - ymupeHHbrfr rouryp

n a $ u: uue cK aq npr4p oA a crorrKHonr4TeJrbH oro y ump euuxT
i.t sug r,rMeer KpuBar pe3oHaHcHofo Ilornoqeruus,?

cBeroAeJrr4TeJrb c R=T:U2. Pealruo R=0.59. Kar r43MeHr4lcfl

KapTrrHKr.{ no cpaBHeHrro c h[eaJrbHbrM TeopeTr,rqecruru clyuaelr?

mponu 2
Ha Kyro nneHry (n=1,33) ua,uaet' rrapannenbnrrfi uy.rox 6eloro cBera. Yron

flpz xarofi TonrulrHe TIJIeHKV 3ellKaJrbHo orpalxeHHr,rfi cser 6yaet nan6olee
errufi qner ( )":0,60urcu)?



2. Ha

roropofi cBer c

Alunoft ror'nw \3. nr
TIOKDbIBAIOT TOHK

IIpenoMneHrrt
nonepxnocrefr
cnoco6gocrb creK

4.

CTCKI,sIHHOTO KJII{

ilpnr{eM paccTorH

MelKAy fpaH{Mrr
5.

II'Ieile, ABIU(eTCS
BIIPABO I4JII,I BJIEBO

6.

sorHofi. Z
rzHrep$epoMerpa.

7"

MeTpononrqecKoM
He - Ne Jra3e

u3nyqeHr,rr 6u:7
8.

npaKTr4rrecKrz paBH

r -paauyc c$e
9.

npeJIoMneHI,r{ II
),=0589urcu,\
nurepQepupyer
IIpenOMIIeHUfl n =
BBepx ITo sKpaHy

BI{,[HOCTb IIHTE

(4 = 5890A, L, =
sSsexra u uaircu
zurepSepeHrIr4oHH

MAKCI,IMAJIbHbIIZ

ceo6oAHofi
t2.

npuqeM caM

xapaKTepHas

h = 0'65 Pm. tI
4z$paxqzu em B

2.

yfnoM g =35" Au

MaKcuMaJlbnrrft n
a

Ha peilreTKy c

nepBofo rr Bropofo [opsIKoB cocraer.f,er l5'

MI4HI4MaJIbHyIO TOnIqHHy nneHI(I4 C IIOKa3aTeneM rrpenOMJreHLIr n = 1,33 , npr
utlofi, BoJIHrI 4=0,64urcu HCrIr,ITbrB€tgr Mal(clrMaJrbr{oe orpa)r(eHlre, a cBer c

0,40urcu He orpoKaerc-f, coBcena. Yrol na1enrrs. cBera panen 30".
yMeHbIIreHpIs [oTepb cBeTa pl3-3il oTpDr(eHr.rrr oT rroBepxHocTr4 cTeKJra cTeKJro

CJIOEM BEIIIECTBA C IIOKA3ATENEI\4 IIPENOMJIEHIIfl N, = ^I N , ryE N - IIOKA3ATCJII,

ra. B grou cnyqae aMrInIrryAr,I cBeroBbrx xore6anr'tfi, orpoxeHHbrx or o6enx
ro cJlot, 6yAyr oII4HaKoBbntu. flpu xarofi ToJrilIHHe sroro cnor orpa)KarerrbHafl

B HalpaBJreHr'rrr HopManu 6y4er llaBHa HynFo rnr cBera c 4lraHoii sorL]|6t ),?
c 4lrzuofi BoJrHbr )" = 0,55nrcu naAaer HopManbHo Ha rroBepxHocrb
B orpaxteHHoM cBere Ha6lro4aror cr{c'reMy uHrep$epeHur4or{Hbrx rroJroc,

e Mex(Ay coceAHr4Mr.r reMHbrMr{ noJrocaMr{ Lx=0,21uu. Onpe4enr.rrb yron

Ecr B cxeMe uHrep$epoMerpa Mafirceltcoua

HeHy)KHoe 3ar{epKHyrr). llouerury?
Merp MafilceltcoHa osBerrlaerclr cSepnuecrofi MoHoxpoMarrz.recxofi

Kaprr{Hr,I, na6lro4aeuofi na BbIXoAe(ravecrneuno) ez4 ranrep(f epenquouuofi

uTe MaKcIIMtIJILHoe paccTotHl{e, Ha KoTopoe Mo}I(Ho IIepeMeIIIaTL 3epKano B
raurep(fepoMerpe MafirelrcoHa, ecr:a oH ocBenlaercs cleqvuru3r4paBaHHbrM
(,1=632.8uu) r43nrrarourr4M ABe rrpoAonbHbrx MoAbr - tnLrpr4Ha crreKTpa
Mfq.
r4Te, qro rrnoulaArr sou @peue:rx (no xpafiuefi trepe 4la 0-ofi, l-or1,...m-fi)

:2.nrh ; rile,r. VKasaHLIe: nnoqaAb c(fepzuecxrf,ro cefMeH-ra llaercfl. $opnrynofi S
h - sstcora cerMeHTa,

Ha 14 cyHKe noKa3aHa cxeMa pe$paxronrerpa - npu6opa Anr rr3MepeHr4s rroKa3 aterrfl
Hbrx cpeA. 3lecr S - y3Ka{ rrleJrb, ocBeruaeMas cBeroM c rlznoft BoJrr{6r

2 - Kroeerrr 4ruuofi l:10,0cu. rJpofi4x 4r,ra0parny I c 4nyl,rr rreJrrMrz, cBer
SKpaHe 3. B na'rare s o6eux KloBerax Haxolr4Tcfl Bo3Alx c rroKa3areJreM

,000277.llocne 3aMeHbI Bo3Alxa n rpy6re 1 auuuaxoM KaprLrHa cMecrrzJracb

N =I7 [oJroc. Onpe4elrarb rroKa3arenb npenoMreHLrs. aMMr4aKa.
10. Bz repQepolrerpe MafixeJlbcoHa rlpu [ocryrrareJrbHoM ABr4]r(eHr,rr4 oAHofo rzr3 3epKaJr

penqnonnofi KaprIzHLI ilpr4 elo ocBerleHr{r.r )r(eJrrr,rM 4y6neroir,r Hurpr4tr
8964) nepuoAurrecKr,r yMeHr,rrraJracb Io 0. O6rscHnrr fruszuecxyro npupoAy
nepeMerueHue 3epKana MexAy ltllyMs rrocneAoBaTeJrbHr,rMl4 r4Cqe3HOBeHLrflMpr

KapTIIHLI.

1 1. Ar^s znrep$epoMerpa @a6pu llepo c 6asoia d =2,5cu orpereJrrrrr,: a)

znrep$epeHurrr4 Anf, cBera c Alr,rnofi BoJrHr,r )":O.Surcu.; 6) o6nacm
N TNfl TOI{ )I(C ,IIJIIIHbI BOJIHbI.

poMerp @a6pu - llepo ocBerrlaercs fayccoBr,rM nyrrKoM He -- Ne na3epa,
ru na6lro4arr,cxprpepoverp HaxoAr4rcr n 4alrnefi 3oHe nyqKa. By4er

rIuoHHa.[ Kaprr4Ha B Br.rAe xo.neq? Orser o6ocHyfire.

VI

t4

TaK)r(e BrrpaBo, ro rlHrepQepeHrlrroHHr,re

mponu 3
gra(ppaxqzoHHlro perrerKy naAiter HopMnnbHo

3epKaJIO, paclonoxeHHoe B npaBoM
floJrocbl B froJre 3peHr4.s cMeluaroTcs

Peitmuuz-x
1. Ha

3ToM yron 4raQparqzu no BTopoM rropflAKe

BOJIHA

(Pt = 45" '

nop-aAKe An.f, AJrr4Hr,r BoJrHbr l" = 0.5 um .

llpu HopMaJrbHoM rraAeHr.rv cBera Ha 4aQparqrrolrHyro perxerKy
rlrpylor BoJrHbr " 2r:0.63ptm ^ .X.r=0.42pm, rrpr4rreM

sAoK B CneKTpe m : 5. Onpe4ennTb rreprroA perrreTKr4.

AeJrrrrb Anlar:y BoJrHbI 2 uonoxprlMarzqecKofo cBera, HopManbHo
IroAoM d:2.21m, ecJrr4 yroJr ,\rp MexAy HanpaBneHLrflrr^r Ha

On

c 4lznofi BoJrHbr

Onpe4errzrb yron

oKa3eLIIOCb, r{TO nOA

Anq Bropoil eorHEr

IIaAarolIIefo
MaKCIiMyMbr



4.

d =7"5pm. Onpe

uau6olrureto no
5.

roropofi d:1,5
MaKcr.rMyM HaI4Oor

6.

HUTpr4fl C I.{CITOJI

peIxeTKI{ n\ H n2,

7.

4rlQparqraonuofi
),=486.7uuBcrre

8.

CMbICJI (OIITI,Iq

9.

}KCJITOIO

MIIHI,IMAJII,HOC III4

.rroo oHa pa3peilr
10. I4srnl

TIAilEHIdg, CBCTA HA

11. CSo
cpaBHeHrru c aMrrJI

12. Bsr
Ilefira - Ynarn

6) eonpocat
3 cemecmp:

l. YpanHeuu.a
2. Boffrosoe ypaBr{
3. fapuonzqecKae
4, 3rexrpovrarH
fepqa.
5.tr4:lyvenue
BOJIHLI.

6. fayccon ryqoK,
7. Crerrpanrnoe
8. flonspusaluvfl. a
9. Cocro.snz-f, no
JIT4HEVH Afl , II O JI'DI43

10. llapanaerprr
I 1. C$epa llyaH
12. llororc oHeprr4r4

13. 3Heprul, nro

14. OcHoeurre n
15. Aroru KaK sneM
16. Peurenze 3aAarr

17. fapuoHr{r{ecKr4
18. PaauaurroHHoe
19. tr4:nyueuze
20. Yurupeuue c
yrxr4peHue.

2I.llousrue o.qH

2L Jlurueft:e^ufi ocu
22. flornorueHr4e c
23. W:arep$epeHrlr.i cBera. Onrrr IOHra KaK rrepBbrfi unrep$epeHqrroHHbrfi elccnepzMeH'r.

c 4rauofi
rrTb yron

BOJIHLI )"=0.53/tm HopManbFro naAaeT Ha perreTr(y, nepr4oA roropofi
(p c HopMaJrbro rc pe[reTKe, noA r(oToprrnr o6pa:yeTcf MaKcr4MyM

c AlnHofi BoJIHbI 1=0.53pm rIoA yrnoM S=60" na4;aer Ha pe11rerKy, nepr4oA

. Onpe4eru4Tb yron e a HopMrlJrbro K perrrerKe, rroA Koroprrtr o6pa:yerca
mefo tlopqlKa.

B xalrnofr rIJIocKocrI4 cneKTporpaoa 6rrn ilonyrreH cneKTp )KeJrroro .Uy6nera
BaHr.reM AByx pa3nr,rrrHbrx perrreroxt (crr,r. pzcynox). Karc coorHocrrcrr [apaMerpr,]

, u N, (orner B TepMr.rHax (, ), = )?
On Lrrr, AnI,IHy BoJIHbr cneKTpanbrroit l[n]flupl ttso6pareHr{e Koropc,it, 4anaevroe

erxofr B crleKTpe rperbero tropt.4Ka, coBrla.qaer c raso6paxeHr4eM rrLrHW
rreTBepToro IIopsAKa.

ytrupyfrre KpaeBbre ycnoBr4r Krz:pxroQa Ntx gu$palcqnonnofi 3a/.awr. B .rela

npu6nraxreuus>>?
Kan pa3perlarcuyrc cuny Aonlr(eH rrr\4erb cneKTpanbHwfr. annapat Anr pa3perxeHr4q

Ay6nera r;.utpprfl (2t = 589.0uu, )z = 589.6uu). Kaxoeo AoDKHo 6rrm npu 3roM

o rrrrprlxoB N,nin y 4z@parqzonnoft peurerrrz, pa6orarorqefi B rrepBoM rroprr.4Ke,

sror 4y6ner?
H.serc.s nu pa3pellarcruas cura 4rzQpaxqraonuoft pelrerKr4 npv n3MeHeHr4rryrna

peurerxy? (Orner no.acrrurs).
y ttupyfrre ilpel4Myqecrna Sasorlblx orpaxareJrbHbrx peureroK (s urenerroe) e

yAHbrMr,r perrerKaMr4, pa6orarorq![MLr HE nponycxanue?
nyqaere fonorpaMMy MarreHbKofo 3epKanbHo - orpaxaroqero uaprrKa B cxeMe

Hapz cyfi re Karre crB eHHo B r{I rtc,qepHeHut Q orosrray rbcLrkr.
3K3flMeHy

na (o6rqzfi cnyuaft u n naxyylre).
ue. Bsrno4 r{3 ypaBHeHzfi Maxcserra.
mmr. VpanHeHus BoJrH : rrJrocKaq, c$epz.recxa-a.

atl npvpoAa cBeroBbIX BOJIH I,I ee 3rKCnepuMeHTaJrbHoe noATBepr(AeHrre B orrbrrax

r,rx r4crorrHrrKoB. Mo4ynupoBaHFlbre BOJIHbT. clyuafino - MoAy.trr4poBaHHbre

K saxrHeftIxuftlun na3epHr,rx rrf{KoB" Csoficrea rayccoBr,rx nyqKoB.
xeHze B orrrr4Ke. llpvnqun cyilepno3r'tqvh.

.. llonepevHocrb cnerosofi BoJrHl;r B cso6oAHoM rrpocrpaHcrBe.
v3ar\krv nlocxofi MoHoxpoMarltqecrcofi BoJrHEr. 3nn[urz.recr(arr, K]tyroBar,

qvu.

e ceerosofi BoJrHe. tr4HreHcusuocrr, cBera,
L, I4HT9HCIzIBHOCTL CBOTOBbIX ilyrIKOB pI I.,IMnynbCOB,

x Qorouerpuz.
urapHrrft r4crorrHrrK cBera.

o 6 v s nyr e n vu Krac ctrtfe cK o ro arttrr' a/ Ar4 rr o n.f, .

Kone 6 auras Arrn on-f, . flo mras Morrlrr o crb vtgry rrenntr Arzn onr.

6lr ocqulnsropoB. Cnexrp rr3Jryr-reHr,rr.

bHbIX LuuufrJ, ecrecrBeHHoe, AorlnepoBcKoe rr cronKrroBI.,ITeJIbHoe

ofo r{ HeoAHopolHofo ytxr4pe]Jv.s..

nn.srop B rroJre cserosofi BoJrHr,r. fl.ouorqeulre cBera ocrlr4nnflTopoM.
an c arr,r 6leru o cqr.rrrsrop on. 3 ar< oH Eyrep a.



24"Ycrcsue Bo3H oBeHu.s zurepQepenquonnofi Kaprr.rHbr.
25. I,IHrepftepov Mafir<enrcona" IrlurepoepeHrlr.rf, r\4oHoxpoMaTuqlecKkrx BoJrH B nurep$epoMerpe
Maftxelrcona. ftxu unrep$epoMerpa.
26. llonocu panu HaKJTOHa I4 frOJrOCbI paBHOIr TOJI[I,I4Hbr.

HeMOHOXpOMaTT,IqeCKO| O CBeTa.27.LImep$epen
28. lloHqrne Br4.rrH zurep$epeuqraoHnofi KaprrzHbr.
29. I,IHrepQepeH cryuaffuofi cseroeoff BoJrHbr.

30. I4urep$epeHrlrl cBeTa oT npoTflI(eHHOfO HCTOTIHIKa.

r'oft u lpocrpaHorseHHofi Korcpe]FrrHocrr4 cBera.31. lloHsrrae
32" MnoronylleBaf, nHrep$epeHrlrrr.
33. tr4urepSepo Qa6pu - llepo" (Dopnryna 3fipu u: ee HccneAoBaHrde Anfl rrpoxoA.silIero cBera.
34, [u$paxuur c Ponr 4Lr(fpaKrlrror{Hbx e$$exr,rn B olrrrKe.
35, llpunqran fioft Hca - (Dpeuerr. 3onu (Dpenelr. l{uQpaxuuonnufi r{Hrerpan (DpeHell.
36. flpnnqwtBa6u
36. PacxolaMocrb

e. [onomrureJrbHbre oKpaHr,r.

BeroBbrx rryqKoB B cBere 4u$parcuuonuofi reopr.rz.
37. [uSpaKrrrroH
38. KolrzqecrBen

oqeHKa MrrHr4MaJrbHoro pa3Mepa lflyqKa n (forcyce.
e p erxeHlre 4zQp axquoHno fi s a4av v. VIur erp astbH as reop evr a Kupxro Q a.

39. fpaHrauurre x Kupxro$a. [v(fpaxqr.ronurrfi r{Hrefpan KzpxroSa - f elrrrrrom,qa.
40. flz$paxquq Ha eprdoAr4qecKr4x crpyKTypax. O cu oBHbre rlrrrbr pelreror(.

vcaHlje IIpo cTp aH cTBeHH o r.r cTpyK:rypbr cBeToBo ro llorq.
3. JIrzHsa - orrrt4 rcufr eneuenr, Bbrrro JrH.rrrouzfi npecl6pas oBaHr{e @ypre.
4.Teopun Sopura Hkt.rr o rrrr4r{ecKoro lrs o 6p axeu vrfl Tro A 66 e.

5. lr'r$parqux (D roQepa, KaK rrpocrpaHcrBeHHos Oypre - npeo6pa:oBaHr.re.
6. Paspeuarcuas
7. fpaurlunbre yc

ra o[Tr,rrTecKux llpHoopoB.

1. llpruoyrorbua.s
2. CnercrpalbHoe o

18. Hoprr,ranbHas.lr

19" PacnpocrpaHe

31. 3aaaqa paccerH
32" MonexvnqDHoe

Mlnr4TyAHas perreTKa.

Btls. I.Irfl rroJr{ Ha fpaHrrrle pa3Aena.

t cBera Mr.rKpor{acrurJaMr4 (3$$er,:r TraH4ana). 3a4aua Mu.
Psreescxoe) paccexnze cBera.

8. feouerpu.r eHvrs. u [penoMneHllg.
9. Oopuynrr Open . Yrol Bprocrepa.
10. (Dasoerre Hus. Ha rpaHrrrle pa3Aena cpel.
11" Orpaxeurze npr4 HopManbHoM rraAeHW Ha rpaHr4rly pa3Aena. Cro_s.rue BoJrHbr.

12. llpocnerrreHrre KLr rr Ar,rSJreKTprzqecKr4 e 3epKana.
13. flolsoe BH peHHe orpax(eHrre. ZccleAoBaHr.re npelovlenuofi BoJrHbr. Zccle4onaHue
orpar(eHHoft eoru
14. Onucasue wit sa rp aHrrUe M eraJrJrr{qecxo fi non epxHo crr{.
15, Molem crrJrorr fi cpe4rr. Vpanuenzl Marcneuer Anr crrnorrIHofi cpe4rr.
16. KnaccuqecKa.s op eHrIeB cK as. I o arrynnfl TopH as MoAenr, cpeAbr.
17 . flucnepckrs. v nouleHrre cBera n nprnefiHofi zsorpouuofi cpe4e.

opManbHar 4r4cilep cprfl..

rre cBeroBoro lrMnynbca B Arrcneprr4pyrouefi cpeAe. @agosas r4 rpynloBat
cKopocTr.r cBeTa. pMyna Pereq.
20. Crpyxrypa eofi eorHrr B aHrr3orponHoM KpacrirnJre.
21rMarepuaJrbHoe paBHeHr4e aHr,r3orponnofi cpe4rr. lf eusop orrrvqecKofi nocnpuuMquBocrv.
22. KmccuSu Kpr.rcTannr4rlecKr4 x cpeA.
23, Co6crseHHbre c trHLrr llonrpv3ar\trv cBeToBor4 BoJrHbr B aHr43oTpOnHOr{ CpeAe.

24, Bbt'rucJreHr4e c
25. [nofinoe nyqe

pocrl{ pacnpocrpaHentrfl. Heo6srKlrosennoft BoJrHbr B o.4HoocHoM Kprrcruune.
MJreHrre Ha rpaHr4rle c aHr43orponnofi cpe4ofi. llocrpoeuue frofirenca.

26.lIotryueHr.re ro r,r3oBaHHoro cBera. (nollpusaqrroHHbre npraturr).
27 . Artwmz nots HHO|O CBeTa. (Kpr.rCTannr4rrecKrre rrJracTzHbr r4 KoMrreHcaTopbr).
2S.I4cxyccrBeHHiur aHr43orporzr. (e(p Q errrr Keppa z .lloxrenrca).
29, (DneHeneBcKaq Hf, ollTuqecxofr axrueuocru.
30, MarnnrHoe B eHu e rrJro cKo crr4 rto nsp us a\w (s {r S ercr Q ap age x) . O nrz.re croafi e eHrr{m.

33. Korr.r6nHaur{o r{ MaHAenbrrrraMM - 6punnrooHolBcKoe paccerHr,re cBera.



34. CuerrpocKon
a) eonpocot
3 ceuecmp:
1. llpznqun
2. BorHoeo
3. flrocKas

cneAlTotrll,IMrr IIa
9.Kpyroeal

gJlJll4rrrl4rrecxofi u
10.IIuuefin

cocTotHus, IpLI poM...;

4. C@ep MoHoxpoMarvqecKar BoJrHa - crTo BoJIHa, y xoropofi ...;
5. Vpanueu AJII rrnocKofi uouoxpoMarr4qecKo,r.i sornrr vMeer Br{A: .. .;
6. B ceo6o oM npocrpaucrBe SneKTpoMafHrrrFraq BoJrHa [oneper{Ha. qro sro osHaqaer?
7. Ilpanar onspu3arlr4.f, coorBercrByer BoJrlre, Anr Koropofr npu pacnpocrpaHeHrrrr or

Ircror{HrrKa It ua6l AaTenro ..,;
8, Haz6o

tcoru6zHaqzoHH oro p ac c eflHvrtr cBera.
c arto c mofl menu uo il p ad o me c my d e urna :

ynepno3I4III,IIr B OTITI4Ke fJIaCIrT, rI]tO. . . ;

oxpoMarr,rqecKar BoJIHa - 3To BoJrHa, y xoropoft ". .;

o6rqufi BHr rronflpv3aL\r4r4 cBeroBoro nyqKa ou xapaKTepr43yerct
eTpaMr4.. .;
(qupxympuax) non-spr.r3arlr4{ .flBrrercs rracrHbrM Br4AoM nonr{pr43arlvtu

apaKTepr43yeTc{ ...;
lronspu3alltzt npeAcraBr.fier co6ofi npocreftruzft cnytait nonsprr3arlrroHHoro

11"B onrr,rx
oilvlcaHkIl1t -3TO..

OCHOBHbIE BeJrI4llI4Hr'r' xapaKTeprr3yloull4e cBeroBoe rIoJIe B Teoperl4qecKoM

eeruqznofi, xapaKTelpzsyrouleft cBeroBoe [o.rre B 3Kcrrepr{MeHTe,

13. I4nreucu ocTb cBeToBoIo noJlg - 3TO ...:
14. Kpunan lrAHocrI,I qeJroBeqecKolo fJla3a otlpe.4enseT eto rryBcrBI,ITeJIr,HOCTb K pa3nIzrIHLIM

AJIPIHAM BOJIH IZ cneAyrouu it sury (upraruepuo) ;

15. lloxo-s fr.cs. ulu paBHoMepHo ABr.rx(yrlr4fic:t zapxg He ri3nyqaer, vr3ryqaer 3apflA, ...;
16. Ecrecrse
17. [ounepo

ruax (p aguaqzo nuar) ilrupLrna cne KTp aJrr,H oit tuvuu o 6yclo nle Ha . . ..,

Koe ymupenr4e crreKTpaltnofi IrkrzLru o6ycloueHo . . .;
18. Cro:m BrrreJrbHoe yrxr4peHrze cneKTpanr,H ofi, tnuuu o6ycloueHo . . . ;
19" Cpe4nee ole/ cpe4nflflUHTeHcr4BHocrb aHcarr46rs HeB3ar4MoAeficrnyrorqr4x ocqr4Jrn-sropoB

paBHa;

20. B

12.8 onrn OCHOBHOIZ

r{evr

9eu

3OHe fayccoB rryqoK LIMeeT ilpaKTr.rqecKlz ... sorHosofr
2t. B 6t l{ 3oHe rayccoB nyrroK r4Meer rrpaKluqecKrr ... soruosoft

fin

(pponr;

QpoHr;
22. cxeMy uurepQepoMerpa Maftxelrcoua/ IOHra;
23. Vcnosue IrlecrBoBaHr,rx unrep$epeHrlr4rz crccrorr B ToM, rrro ...;
23.Bnnu zurepQepeHqraonHofi Kaprr4Hbr o[lrcbrBaercx Soprvrynofi . " . ;
24.Bpelr^t fepeHTHocrr4 cBera - 3To napaMerp, ollpeAensetrsrfi cneAyrorlr4rra o6pasou:
25. llpuuuu l-rofi renca-KzpxroSa $opnynupyr]rcs cnelyrculr4lr o6paaorur :

26.Huuro fl. flB rrfler cs. s arKHeiiueft x ap allrepu crurofi 4ra Qparqzu r4 froKa3r,rB aer.
27 " [uSpax oHHaf, Anr4na- oro,{nrzHa Z npn roropofi . .. ;
28. fpauuuH ycnoBlls Kzpxro$a tBJl{rorct ttpu6rrusu.eJrbHr,rMr4. Onra 4aror npanrantnrrfi

pe3ynbTaT ToJrbKO cnyqae;
4 ce.uecmp
1. [a
2. fla
J.

4.

peruerrn.
5.

6.

7.

8.

9.

10.

11.

12.

orrpeAeneHze loHrrr4fl "garb:nrfl," 3oHa B 4uSpar<quonnofi reopzu.
onpeleneHrre rroHrrr.rr " 6rv rrHqq'" 3 oHa n 4r,r(f parcqzonnofi Teoprzr4.
o np eAen eHr4 e rro Hsrrrfi " yrroB ae 4zrcnep cLrfl, 4ra (f p axqz o nHo fi p emerrz.
onpeAeneHlre rloHtrt4l "pa3petuztrcrlas cnoco6nocrr (cuna) 4uopaxtluonHoft

peAen{ercr pa3perxarctuas oro c o6nocrr truxpoclcona?
rrpeAensercq pa3pemarcuar croco6Hocrr releclcona?
Hax orrrrrqecKafl cpe4a - gro cpeAa, p,rrfl. r<oropofi ...

epcvtr orrrr,rrreoKoft cpe4sr - gro...,,
onpeAeneHue [oHsrr.,rr < S asonan c:Kopocrrr cBera).
orrp eAeneH ve noH.flTl/rs (rpynrroB arr cKop o cTr.{ cB eTD) .

orlpeAeneHue noHflTprfl "uopMarlH ax" aucnepcux.
o np e4eneH r4e roHfl'Ilz, fl " aH oMarbH ax" aucnep cnx.

JIlz



1alJ"

Ha nnocr(ofi
-tA
lT.

TIJIOCKOI{ TPAHVUE

15. llo
16. I]
17.

18.

19.
20.
2t.
22.

zJ.
o6rrr<noseHnofi ra

24.
oIITLIqecKOtO

25.

$usuvecxofi
26.
27.

28.
29.
30.

KorepeHTHoro
31.

JZ"
aa
JJ.

34"

e) Teuu u
4 ceuecmp.
Teua L

oTpaxeHrrq u IIp
3adauue
1) naronu oc
2) rcax non

IInocKoH fpaHrrrlbr
3) errnecru
4) paccnr

fpaHrrrly pa3Aena

5) r<axrze

rrpaKTrrKe.

Teua 2.

3adauue
1) raxonrr oc
2) KaK rr

onpeAensrcul,Ie

IA3neKTpr4qecKrrx
3) rcax nrrno
4) nonyuurr

BONH;

5) ranze y
Teua 3"Pacn
3adauue

c0 Mynr4pyr4Te fpaHr4rrHbre ycnoBuq
fpaHr4 pa3Aena AByx cpeA.

ruapyfire rpaHr{qHbre ycnoBr.rt

,4ns raHfeHqraalrnoft r(oMrroHeHTH sexropa _E

Infl HopMaJrrnofr xorranoHeHTbr Ber(Topa D na
AByx cpeA.

rrne "ylor Bprccrepa".
grI4e "rorHoe BHyrpeHHee orpax(etfue".

o np e4eneH ue nonsruit " I43 orponn afl." kr " aHLr3 orp olHas " cpe4a.
o rrecKaf, ocb Kpr4cTanna - 9To "....
fna Har rrJrocKocrb B aHlr3orponuoft cpeAe - oro . .. 

"

o np eAeneH ue nousrufi. oAH o o cHo lo 14 AByo c H o f o Kpr4 craJrJr a.

KHOBEHHA' BOJIHA B OAHOOCHOM KPIICTANJIE _ 3TO ..,.
H r,IKHOBeHHa.f, BOJIHa B OAHOOCHOM KpLICTilnne - 3To...,

lz'Ib Ha pr4cyHKe B3ar4MHyro oprreHTaur4ro BeKTopoB E,

9ro
eo6rucrosennofi nomre.
TaKOe (nonf,pr43arop>? IprzneArrre rrpvMepbr susuuecxofi pealrz:aqfilr AaHHofo
I,ICTBA.

o6

^I-aI)nvr)D
t)tL

II
TI

9ro TaKoe <r{erneprr/ norynoJrHoBar nracrrauxa>>? llpraee4ure ilprrMepbr
pean [,I AaHHoro orrurrecKoro ycroclficrga.

Vro <e$$ercr @apagex>?
onpeAeneHr.{e [oHsrr4.[ "ynpyroe " pacce_sHlle cBera.
orrp eAeneHlre iloHflTLrfl " Heynpylo e " p acceflHtte cB era.

rlr4rrbr Qopuupon auux ttzo6pan<enzfi .

r fiofireHca n (foprr.rynvltoBKe Knpxro(f a. [u(fpar<qrzl qacrr4rrHo

r4e o f oJrofpadruz. Mero4rr co3ra]Flrlfl ronorpa$nqecKr4x rzso6paxenzfi .

Me II3M M arHV THO rO Bp arrleHu.s rrJro OKo cTH n o jr.flpA 3 ar]v r4.

I4rIeCKar Teopnq v3JryqeHlrr r4 nor.noqeHl{r.
Ko HaurroHHoe paccerHr,re cBeTa

Hutr Rypcoeux pa6om:

HoBHbre dz:uuecr<ue 3aKoHon4epHocrrt rt [paKTl{rrecKoe ucrroJlb3oBaHrre
OMJIEHUq TIJIOCKI-IX BOJIH.

eHr,re cs o fi crB a 14 xap aKTepr4 crr4n.I4 oneKTp oMaf HLr rHr,rx B onH ;

3aKOHbr OTpa)r(eHLrr v npoxo)r(AeHr4.fl rrocKr.rx SneKTpoMafHrrrHblx BonH Ant
Aena Ar,rslreKTpr4rle0KVX CpeA;
yru Openenr;

oQSer<rrr, cB.a3aHHbIe c pacnpelr:eJreHr4eM 3Heprr4r4 nonr rraAarouefi rra nnocKyro
JrHbr r{ lonqpr.r3arlrroHHbre sft $err sr;
por{cTBa MofyT obrTb co3AaHr,r AJlr [ClOI63OBaHV.rr r4ccneAyeMru< sdr(pexroB Ha

paHeHne TE-nonu B cJroncrr,rx cpeAax"

r,re cso ft crs a v xap ac'reprrcrlrx:rr oneKTp oMaf HlrrHbrx B onH ;

yr{eHr,r ocHoBHbre az$sepenqrraJrbHbre ypaBHeHLrs.. orr{cbrBaroulze 3aKOHbI,

pa3AenaMOAEI,ICTBI4C IIJIOCKIIX 3NEKTPOMAIHVTHbIX BOJIH HA IIJIOCKI4X IPAHUIIAX

,

tr BblpDr(eHr4t ,4r.s oreMeHTo B x apaKTepr{crr4 qe cxoft trarpurlbr cnor4cro ft cp e4rr ;

aMnnr{TyA orpaxceHHofi la npolre.4urefi cKBo3b cnovcryro cpeAyBbrpa)r(eHrrfl, [nfl

itcrsa Moryr

c

6rrrr cos4aHr,r Ha ocHoBe r{ccnelyeMsrx s(f$ercroB Ha npar(TrrKe.
TM - BoJrH B cJrouc'rbrx cpeAax.paHeHrre



l) raxonu
norefi;

2) KaK rI

onpelenrrclllue
nrl3neKTpI{qecKpIX

3) r<ar nrrno
4) nonyur.ru

BONH;

5) narue yc
Tena 4.

cpe4ax"Pacu
3adauue
l) rarue
2) r<axve cy
3) pacc
4) r<ar nony
5) aarr x
Teua 5. Onr
3adauue
1) xaxrae

2) xarve c
3) paccrilor

An.f, OAHOOCHbTX K

4) xar nony
5) 4ars xa
Teua 6.

3adauue
l) n.rem coc
2) xar nony

CMI,ICN;

3) nonyvnrr
4) cQopr'rynu
Teua 7.

3adauue
1) n ueu
2) npoauum

AeMOHCTpT4 p),'rOtqu

3) usyuurr
aHreprf epeHr1vu;

4) 4arn on
Teua 8. II

3JreKTpOMafHIiTH
3adauue
1) o3HaKoM

9neKTpoArrHaMr,rKe;

2) uzyuurr
IITO TOIC HOCKIT X

3) rax nony
I{EM OOCTOI4T II

4) npoauan
ycnoBr4q.

Tena 9. fl
3adauue

HOBHbIe CBOI4CTBa 3neI(TpOMafHI{'rHoto rIoJIq, MeToAbI orrucalllra u amaJfir3a STl1lX

qeHbr ocHoBHbre 4lSSepeurluraJrbHbre ypaBHeHrrr, orrr4cbrBaroilIue 3aI(OHbI,

pa3AenaMOAeI,ICTBI,Ie IIJIOCKT'rX 3neI(TpoM.aIHI4THbrX BOJIH Ha TIJIOCKI4X fpaHI4I{aX

,

Bbrpar(eHr4q AJI{ s JIeM eHToB xapaKTepr4 crr4 qecrco fi tr arpurlbr cnorzcrofr cpe4u ;

aMnnr{TyA orpa)KeHHoft u lpoure,4urefi cKBo3r, cnorlor}'ro cpeAyBbrpaxeHrrfl [nfl

c o3AaHbr AJrs r4c rro Jrb3 o B aHr4.rr IaccnelyeMux e $ $ ercron
PacupocrpaHeHrre 3JreKTpoMarHr.rrH[,rx BoJrH

HeHlre [,'IocKVx BoJrlt B KpITCTAJIJTITqeCKITX CpeAax.

Ha rrpaKTr,rKe.

B aHI|:]OTpOITHI,IX

!pr,r3ur{ecKue ocooeHHocTr4.

yclonufi Arq a-na,lvsa orpaxeuur!

Ha3r,rBarorcr aHpI3orporrHbrMrr, K:aKoBa zx r<laccuQr4Ka\vflLr xapaKTepvrcrkrKlr;
yroT MeToAbr aHurkr3a BoJrH B aHrr3oTponHbrx cpelax;

b pir nr.rr{Hbre B apr,raHTbr [onyrreHrzr_s .4rzcnep crroHHr,rx ypanHeHzfr ;

HO ypaBHeHrae @peuens. Anfl aHr43orponHblx rr Hefr4porporrHr,rx KprzcranroB;
eeuurrii aHaJrLr3 lonyqeHHbrx errp arcenraft .

rrecKrre cnoiicrea Kpr{craJrJroB.

Ha3blBalorct aHLI3orpoIIHbIMpr, KaKoBa rax rraccurpvKar\krtr I4 xapaKTepvrcruKlr;
yroT MeToAbr aHaJrrr3a BoJrH B aHlr3oTponHr,rx cpeAax;

PA3II,IqHbIC BAPI,IAHTI,I NONYIICHI4' AIICIEPCIOHHbIX YPAYIJEIJ],i,IT, B TOM LITICIE, 14

Ho ypaBHeHae @penel fl. g.ns. oAHoocHbrx KprrcrannoB ;

HHbrr4 aHanv3 [onyrreHHbrx nrrpaNennft ,

bI reo M erpu.recrcofi orrrrrKrr. Il;ru6lurxeHu e oqeHr, KoporKrrx B oJrH.

ur npu6 twr(eHr,re re oM erpr4qe crofi orrrr4Kli ;
eHo ypaBHenrae efircoHana, ypaBHeHr4e [epeHoca, B qeM cocrorrr ux dtzsuuecxufi

ynbr An.s lrHTeHcr4BHocrrz B paMKax reoMerpr4rrecxoft onrvKrz;
B aTb rp aHr,rrlbr rrpr,rM eHr4 Mo cTr4 f e oMeTpnqecxou onTrzKr4 ;

epenllrrfl AByx MoHoxpoMaruqecKlrx BoJrH. Croqorue BoJrHbr.

Lrr cyulH o crr, qB Jr e H r,r{ rzHr ep $ ep e Hr\r4!r ;

poBaTL IIHTepQepeHIII4Io ABlx IlIoHoxpoMaTLIqecKI4x BOJIH; IIpIzBecTLt IIpHMepbI,
sBJreHrre r{HTepQ epeilJlrur;

OALI rI3MepeHUg. AIIIJHbI BOJIHLI 14 yIJIOBbIX pa3MepoB, ocHoBaHHLre Ha flBneH.I4]1L

ue cro.sr{r4x BoJrH, c$opuynvpoBarb rrx
eHeHr.re [IMIIeAaHCHT,IX fpaHI{qHr,Ix

x BoJrH or rrpoBoAflrrlux noeepxnocrefi.

fl c pa3nuqHbrMr4 cnoco6anaz Sopnrynvponru fpaHr4rrHr,rx 1'c;ronzft B

BeAeHI,Ie npenoMneHHoro IIoJIt B opeAe c 6omurofi [poBoAr4Mocrbro 14 y6egurt cx,
aKTep nlocr<of BoJrHbr, pacllpocrptrnxrorqeftcr HopManbHo K fpaHrrrle pa]Aena;

BblpaxeHr.re npz6luxeHHor(f, fpaHuqHofo ycnoBr4-s Jleonroez.ra-fl]yxuna, n
XEHIZE;

I,IpoBarb, B I(aKux cn)qatx qerecoo6pa3Ho npvMeHrrr, r,tMrreAaHcHrre fpaHurrHbre

r{e Arrc[ epcur{ 3 JreKTp oM af Hr{Tr]rbrx B oJrH B Arr3JreKTprrr(ax.

l) rar ronyq IOTCx ypaBHeHrrr 3JreKTpoMarHr.rTHOro rroJrr Ins cpeA c 4rzcnepcuerZ;



Aucnepclrr4) uzyu
cpeAe 3apflIiaMkr
14oneKyn;

orrpeAeneHr4s. Be

rcarc QyHrcqr4ro noJr

4) xax sanu
Teua 10.

(ueorpounbre rrr

Ha[Ip_sxeHHocTv

cra6ofi rpocrpaH

BOJIHOBOfO BEKTO

Teua 11.

(Herv porporrHr,re
3adauue
l) r<ax no

Halps)KeHHocTIr 3

3) npoa
cta6oft rpocrpa

4) KaK

BOJIHOBOfO

Teua 12.

3adauue

3) paccrra

4) rcrs

1) pacc

3) zc

4) 4ars xa
Tema I5.
3adquue

2) paccur

Ar43neKTpHKaX;
3) rpo

coornoureHuil.
Teua 16. Pac
3adauue

2) tls o AeneHI4t 3aBI.IcIzMocrLI 4llsneKrpu.{ecKofr npoHr.iqaeMocrr4 or r{acro'Tbr (sar<oHa
pellreHlre 3a4al'.n o B3alrMoAefrctnuu SneKTpoMarnuruofi BoJrHbr c r4MeroilI[Mlrcs B
nplrMepe npocrefturefi lto4ena ALIDneKTprzKa - coBoKynHocrrr Hefirpa:rtHux

3) npoaHan 3rrpoBaTF, peureHr4e ypaBHeHVq ABr4)neHI4r 3JreI(TpOHOB B

pa o6reunofi nlornocrrz nonrp rli,arJuzt (nonxpusyelrocru),

rroKi}3aTeJrb IlpenoMneHllt
cIIpocTpaHeHr{e BoJrH B

MoneKyne c qenbro
:e.aitrn ux cMerrleHHe

ur r<o$,fr zqr.reHT norJrorqeHu.fl or qacror],r.

cpeAax c yqeroM rrpocrpaHcrneuuofr Arrcrepcr{H
rrHr,re cpe4u).

3adauue
1) r<ax nol r ypaBHeHHfl oneKTpoMarHr.rrn.oro rronr Ans cpeA c gucnepcuefi;
2) zanucars pIIanbHLIe ypaBHeHI4s npl4 ycJIoBIlI4 HeJIoKaJIbHocTI,I CBfl3I4 MexAy BeKropaMla

3) npoauan
KTp LrqecKoro r o r.r r{ oreKTprlqe cxoft r4HIyKrIr4r4 ;

I,IpOBarb 3aBr,rcr4Mocrb qacrorbr or BoJrHoBofo BeKTopa n npocrefiureM cnyqae
HHOr4 lrr Ollepcuu;

4) KaK $o ynupyercs 3aKoH I43MeHeHI4t reH3opa lr{3neKTpr4"recKofr rrpoHrrrlaeMocrr4 or

crrpocrpaHeHrre BoJrH B cpeAax c yqeroM npocrpaHcrBeHHo[ Atrcrrepcuu
).

s ypaBHeHr,rs gneKTpoMarHprTnofo rtons An.rr cpeA c gucnepcuefr;
2) zanucau, aTeplranbHble ypaBHeHLrfl npv ycJroBrrr4 HeJroKaJrbHocTrl cBs3r.r Me)r(,4y BeKropaMr4

pl4qecKo f o rro Jrr r{ gneKTpr4qecro fr un4yKrlr4rr ;

pOBaTb 3aBIzcI4MOcTb r{aCToTLI oT BOJIHoBOIO BeKTOpa B Ilpocreftnreu cnyqae
uoft 4racnepcvu;

ynr4pyercfl 3aKoH Iz3MeHeHI{t reH3opa Ar,roneKTpr4qecrofr [poHrrrlaeMocrr.r or

Hbr B Ar{c[epfrrpyrcqux cpeAax.

1) 4am o6 xapaKTepv cTr4Ky BoJrHOBr,rx IlpolleccoB B Arrclepf npyrcrlr4x cpeAax;
2) uccrc1o r, cBorrcrBa BoJrHoBofo rraKera B Ancnepfr4pyrcrqefi cpeAe;

s o6lacrn HopMaJrbHoil u anolramsuofi 4ucnepcvv;
HHbru aHaJrr43 [onyqeHHbrx nrrparrenvfi .

Teua 13. Ma
3adaHue

prraJrbHl'Ie ypaBHeHrrq 3reKTpoMarHlrrHoro llorq B cpeAax c gucnepcuefi.

oorqyrc xapaKTepr4crr4Ky BoJrHonbrx npoqeccoB B cpelax c 4racnepcnefi;
2) aam $o nr{p oBKy M areprz anbHbrx ypaBHen.afi n Ar4crreprr{pyrcrlr4x cp eAax ;

ceoEcrsa AprgneKTpr4qecroit npoFrr4rlaeMocrr4 rrpra o -+ co ,

4) nrrxnzrr su.recKufr cMbrcn KoMrrJreKcHofi 4zslexrpuuecrofi rrpoHr.ruaeMocrrr.
[, Me]KAy Arrcrrepcuefr u uor"rroqeHrreM.Teua 14. Cn

3adauue
l) 4arr o6 xapaKTepr4crt4Ky BoJrHoBbrx npoqeccoB B cpeAax c 4ucnepczeft;
2) uonyuzu b M e)r(Ay Ar.rcn ep cr4 er4 rr rr of Jro|IeHr.r eM ;
3) nsmecru uar Kpauepca-Kpouura;

BeHHbru auurkr3 nonyqeHHErx nsrpaxenuit.
epcllq 3JreKTp o Maf HrrTHbIx B OJLII B Ar{3JIeKTprrKaX.

l) 4arr o6 o n p eI en e Hyr e n'Idcil ep cLrLr 3JIeKTpCTMaf HI4THLTX BOnH ;

3neKTpoiMaIHIITHLX BOJIH B HeIOI_rIpHbIX U I]OISpHLIXb sBIeHI,Ie Ar4crrepcrrr4

xa.{ecrseuubrfi aHanv3 14 IalE rpusr.rvecxyro u}rrepnperarlurc [onyrreHHbrx

p o cTp aHeHHe SJreKTp OMarHr{Trrr,rx BoJrH B aHrr3 OTp OrrH[,rx cp eAax.



1) 4arr on
cPeA;

aHrr3oTponHbrx

[pounnrocrpr4po
3neKTpoAr.rHaMr.rKr4

l) 4arr o6
cPeA;

2) 4arr on

(Dpeuerrl;
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Teua 18.
rlocToqHHoM Maf

3adauue
1) 4arr on

3) nafirz

'IBNEHIdS.;4) onpe4en
rrorepb,

Teua l9*.
3adauue

CBOIZCTBA CBEDXI]

3) npoauan

fpyrrnoByro cK

Teua 21.

3adauue

2)r
3JIJIIIfITT4 qECKI4

Teua 22
3adauue
l) usyuurl

3) o6:srcH
4) HapLr

CI{fHAJIA.

Teuq 23.

3adauue

JreHI4e rroH.f,Tl,Ifl aHr43OTpOlkrLr, 3ArrvrguTb MaTepr4anbHble ypaBHeHr,rq

2) orrr4car oOIrII4e 3aKoHoMepHocrrr paOnpocrpaHeHuq sJreKTpoMarHrrrr{r,rx

An.s TaKr4x

BOJIH B

3) npr{Bec
IlpoaHanr4srrpoBaTb ocooeHHooTr4 r4x paclpocTp aHeHI{fl;
npr{Mepbr aHpr3oTporrHbrx cpeA, BcTpeqarcrluxcq Ha rrpaKTrrl(e LI

pa3JIlIrIH rfx gsreuuf4B all(Ho cTb yqeTa .sBIeHI4.tI ?HLI3 O,TPO IIIdId npId p accM OTpeHI4r{

Teua 17. Pa
3adauue

p o cTp aHeHrre rrJro cKrrx B o JrH B nlprrcTaJrJrrrqecKrrx cpeAax.

onpeleneHlre aHI43oTporIHbIX Cpe,A, 3arrHcaTb MaTeprraJrbHr,re ypaBHeHr{s Ar_s raKux

eJreHrre Kpr4cTannr4rlecKr4x cpel;
3) onucarr ooeHHocTI4 pacnpocTpaHeHl,Is IIJIOOKTTX BOJrH B Kpr{CTannax, BbrBecTr4 ypaBHeHr4e

4) noxcuurr oH.f,TVe "HopMarbHLIe BorHbI" ;

5) nccne4o orITIrqecKI4e csoftcrsa KplrcraJr.rroB, orrpeAenurr Susu.recrzfi cMr,roJr nonrrrrTpf
(HEOOI,IKHOBEHHAS ) BOJIHI,I.

fHIrToaKTIlBHLre cpeAbI. Teusop Arr3JreKTprr.recrcofi [poHrrrlaeMocrrr rIJra3Mr,r B

IITHOM TIOJIC.

Hrre MafHrrToaKTIIBHbx CpeA;
2) uccrcao b cBoI4crBa MarHrIToaKr[sHo[ IIJTaBMrI B BblcoKoqacrorHoM noz6:run<enr.rra:

ArrSneKTpr4qecroft [poHr4r{ae,Mocrr4 MarHr,rroaKTrzBHoft cpeAu, pe3oHaHcHbre

TeH3op AIr3neKTpI{qecKoIZ npoEtl,IqaeMocr}r MafHI4ToaKTr4BHofi cpe4r,r c yqero\ri

eKTpoMarHrrTHbre B o JrH6r B cB ep Krrpo BoAHrrKax.

4arr $rasuqecKoe o6rgcHeHue ypaBHeHzro Jlon4onon;1):anucarr
2) o:uaxolr

4) nonyuzm

1):anzcau,

v 3aril4cutb ocHoBHbIe cooTlroureH[g., xapaKTepr43yroque BbIcoKOqacroTHLIe
BOAHr{KOB;

3) onucau aHr,r3M cBepxlpoBoIr4MocTrr.
Teua 20*.P
3adauue

rrpocrparreHne r{MrryJrrcoB B cpeAax c qacrorHoii guctepcuefi.

I) o:nar<ov s c ocHoBHr,rNlra cso[crBaMl4 gneKTpoMafHlrrHbx IzMrlynbcoB ;

2) nora:arr, np encTaBn seT c fl, I4Mnynb c rlepe3 n apllr4 anLHLIe B OnHbI ;

pacnpocTpaHeHze r4Mnynh,coB B cpele c AvrclJepcuekr;
tlp-sr(eHHocrb rtor-s Ins y3KoloJrocoro crlrHaJra u cta6oit Aurcnepcurv, paccqr4Tarb

B JIeHII e Ir OJIfl pII3 aIIIIU C tIOMOrrIb IO KOMrrJIeKCHr,rx B eKTOpOB.

HOBHbre OnpeleneHu.{ II cooTHoIIeHr4S;
Tb 3JrJrr.rrrrr{qecKu [or.rrpr43oBaHHyro BonHy B BprAe cyneprro3?rrlr{r4 Tpex

pr,r3 oB aHHbrx B o JrH, p acnp o cTp aHrlorlr4xc_s BAonb Ko opArrHaTurrx o cefi ;

3) npe4cran [on,aplr3aUraonnrrft 3JrJrrrrc reoMerpuqecKr4M MeroAoM.
IIqHO IIOJIfl pIt3OBaHH[,Ie BOJTHt I.

rurre cBeAeHr4fl, vr o[peAeneHr4r;
2) sanucars craB JIeHIre qacrlr qHo [on.rrpl,I3 o.B aHHbIX B orIH B :rrEn efi nolr 6 azuc e ;

KaKI4e CnY].aId SBLtITOTC-f, rIpeAenbIIbrMV [ns. qacTl4qHo rron{pIz3oBaHHEIX BOnH;
IIontpl,I3aulloHH]'IO Al{afpaMN4y qacTrrqHo rronflprz3oBaHHofo orrur{ecKofo

Hbr y fpaHrrrlbr pa3AeJra AByx cp€A.



1) u:yuurr I,Ie I4 npenoMJreHr4e rrJrocKr.tx BoJrrr Ha nnocKorr fpaHr.rqe pa3Aenil [onyqnrb
$opnynu @peH

2) c$opvryr poBarb rpaHrrr{Hbre y cnoBzrfl JleoHlonuva;
3) uccne4o b .f,BleHr4e crcrau-e$ilreKTa y nnocxofi rpauraqsr
4) rlro co i4 [pe.qcraBn-ser gneKTpoMarHrarrruft sKpaH,

IIpOBOAHT{Ka;

II3r{rrTb eto xapaKTepr4cTr4Kr4 14

3adauue
1) c$opuyn ocHoBHbIe IrOJrOlneHU{ BOITIOBOU TeOpnI,I 3neKTpoMafHIzTHOfO [OnS;
2) n ueu I{T nplrHrlr{n frofirenca - (Dpeuenx;

3) xar fioprr,r
4) r<ar ocyru

nupyercr ocHoBHoe ypaBHeHrre u :iaKoHbr feoMerpr4rrecxoft onrr4Ku;
s.ercfl, nepexoA or BoJIHoBorr reopvvr noJr.f, K 3aKoHaM feoMerpuqecxofr orrrrrKr4;

5) c$opuy B arb npr4Hrlrznu npz 6lr4)r(eHHoro p eureHrr.f, 4ra fr p arcquoHHr,rx 3 aAatr.
Teuq 25. M
3adauue

oxp oMaTIIq eCKIIe II HeMO HOXpOn4aTuqeCKIIe B o JIHbI.

l) Aarb orr eHHe nlocrofi BoJrHF,r, Kat(oBbr ee ocHoBHbre xapaKTepr{crlrKu; 2) Kan
rpeo0pa3yeTct n soruosofi BeKTop npu [epe]KoAe B Apyryro cvcreMy orcr{era;

2) c(foprr.ryn nars e$Qerr [onnleparr [arrb efo MareMarr.{qecKoe orucaHr4e;

H43HAIIEHI,IE.

Teua 24.
3JleKTpOMafHr{TH

3) npznecrz
AaTb oilpeAeJreHrre

4) c$opnryn
BOJIHLI C MenJIeH
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lcOrranerenUUfi
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7.1. Ks

HOBaq Te0prrfl u 3aKoHr,r reoMerplrqecrcofi otrrurcrr Arq oflucaHuq
tIOd'Ifl"

rlpe'4craBneHl4e peanbHbrx HeMoHoxpoMarkrqecKlrx BoJrH B Br4Ae r4uTerpana @ypre;
HaJII4TAqecKoro cIIrHaJIa u oIIpeAe),[IlTl elo ocHoBHbIe XapaI(TepI,IcTI4KI4;
poBaTb npeAcraBneHl4e HeMOHOXpOMaTT{qeCKOrO rroJr{ B BrrAe cr,rHyoou4a,rr,nofi
N,reHsrouefi c.f, aNlurr.{rvrofi .

rrbx cpeAcrB [nfl rrpoBereHrdfl arrecraurzu ypoBHq cQopuupoliaHr]ocrr4
ur.rxc.tr rro Arlcrlr4nlnu e o (f opMJt rrerc.{ orAenr,HbrM Ao KyMeHToM.
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HA3BAHtre, BVI'r43/]\a
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I-oA flsAaHuq

Kor aqecrno gK3eMrln.rrpoB

nsaa:g'uir s 6n6raorexe BnfV s
coolBercrBun c (D|OC BO

l. BapAaH-au, B. A. Qrzs
ocHoBbt onTI4Kl4 : yqeoHoe
B. A. BaplamH.-2-eu
nepepa6. - Cauxr-flere
Jlasr,2018" 

-272 c.-I
5 -8 1 1 4 -291 0 -7.- Texc'r':
orexrpouurrfi / I Jlaus : ete
6h6r14oreqHafl cHcreMa.
2. 3nepen, B. A. OcHoerr
BbtrllrcJrt4Terb goil onruxn :

noco6ue / B" A. 3eepen, 14.

Turraoulyx, T. B. Toqulzna
Cauxr-llerep6ypr : Jlanr,
356 c. - ISBN 978-5-81 I
3. - Tercr : 3JreKrpoHHbr

3JIeKrpoHHo-6u6luoreq

-3 140-
l/ Jlass:
CIICTEMA,

3. Cyxanon 11.11. Ocnoeu
Teopar o[TrrqecKoro

lSrerrpouull il pecypc] :

noco6rae/ CvxaHoe Vl,l4.-



3rexrpou. TeKcroBbre Aal
Hoaocu6zpcx: HosocN6r.
rocyAapcrBeHslrfi rexsr,r,

)i HrrBepcr{rer, 201 5.- 1 0

HbIe._
lcr<ufi

ecxufi

AOrronHHTeJrbHarr JIITTeDa

l. Pelrnenr C.B. OcHosu
[3nerrponHrrfi pecypc] : I
noco6ue/ Pevnelu C.B.-
3ner<rpou. TeKcroBbre Aat
ExarepuH6ypr: Vpaltcxr,
Qe4epanrnuI yHr.rBepc t4r
ACB,2013.- 132 c.

OIIT14K14

qe6noe

HbIe._
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rr,3BC

2013 Perxuv Aocryna.:
http ://www. iprbookshop.rul6 8 3

63.html,- 3BC <IPRbooks>

2. CrenaHona B.A. Onsr
soruosofi onrr,rKr4 [3nexr
pecypcl: yre6uoe noco6r
Crenauosa B.A.- 3lexr
T9KCTOBLIe 44HH51s.- I\41

I4:Aarelrcrnfi [ov MZC
2012.- 128 c.

a. Ocuoerr
ronHtrfi

)oH"

;KBA:

IC,

2012 PeNnlr Aocryla:
http ://www. iprbookshop.rul5 6 6

00.html.- 3BC <IPRboors>

3. Cepreena, O. H. C6opH
AJrr npaKTr4qecKr4x 3aHf, TI,

Ar4cur.Irnr4He <OcHoBbr on
cBerorexHzKu> : yue6uo-
MeroArrvecKoe noco6Lre /
Cepreena, f. M. Hexpacot
Tnepl : Tnepcxar fCXA,
28 c. - Texcr: 3JreKTpoH
llauu : elexrponuo-6n6nr
cI4CTeMa. 
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7.2.Ilepuo1

1. Ksaurona.s orex

2.Ycnexu $usuue

3. Xypnan rexHr4t

http : //j ournal s. i o ffr

7.3" tr{Hrep
1" http://www.laser

2. http://www.cisla
3, https://www,con
4. http://www.expc

8. MATEP
fitx peatm3arlrzr

3A]F^flTrrfr. neKrlr{c
r{ rrpoMe)r(yToqrl

Jla6oparopnrre:
AHAJIOIIqHOM K(

flepeveHr vcrroJ

flpuua4noe n1

PowerPoint z I
1. Cpe4apa3pa(

2. flpuxla4nrre

{qecKrre v3aaH'Idtl:

'poHr,rKa: http : I I www.quantum-elec,tron.ru

KVX HayK: http://ufn.ru

)cKofi 0r43r{Krz, flr4cbMa B xtTO, Onrwca u crreKTpocKolr4s:

ru/pjtf

reT-pecypcbr

ru

er.com

sol.ru/events/

I{AJIbHO-TEXHI{qECKOE OE;ECfIEIIEHIIE AI4CIII4TIJII,IHbI
|.4aHHOfi.4rrcqunnr4Hbl r,rMerorc.f, cfrerl[anbHbre noMeqeHus. Anfl,npoBeAeFrr4,
t{Ho ro rrrna, 3a]f'flTlrfr. [paKTlzqecKo ro/na6op aropH oro rtrra, TeKyrlef o KoHTp on.rr
rfi arre crarl Lrrr, a r aK)Ke noMerleH vrfl Anfl. caMo crorrenbHoff pa6orbr.

iaHflTrrfl rpoBoAsrcfl.B ay4rrropvu (rcounbrorepHoM rilacce) 5||-3 (ulu
MrrblorepHoM KJracce B 3aBr4crrMoc.rrr or cerKlr pacilvcalnnfl).

b3yeMof o nurIeH3r4oHHOf O rrpofpa}4MHof O O6ecneqeuz.fl :

orpaMMHoe o6ecneqeur4e: Epay3ep; Adobe Reader; MS Word; MS Excell MS
n

rrn" tvts Visual Studio vrlr aHaJrorv.

MareMarr4rrecKkre fraKerbr: Maple; JMathcad; MatLab u gp.
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Pe[enseHr
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Ilporonor Nl
llpe4ce4arenr

Pa6oqa.s rporpaMMa o4o6peHa Ha
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Pa6o\as ilporpaMMa o4o6peua Ha

flpororor 3ace1aHLrs. ra$e4ptr J\!
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