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1. IIEJII,I OCB OEHI,'fl AVIC\I4TIJII,IHbI
I-lenrur.r ocBoeHI,Ir AI{cIII{[nr,rHbr (ruo4ynr) <Knanrosas orrrr{l(D) (fopuuponaHue y

acnupaEtros gHauufr n{ KoMrlerenrlzft n o6racru nasepnofi (fusurz, KsaHronoft u arorrlnoft orrrr{Rr{,
ocraBllllfics 3a paMKaMLI o6pa":onatenrnoft flporpaMMbr Bbrcrrrero npo(peccuoHaJrbHoro
o6pasonaullt, B ycJloBtztx Bblcoroft creuerur lr3MeHqr{Bocrr.r prrnouuoft cpeAbr, cnoco6crroBaHlre
(popur.rponanzro 6ygyrqnx Haf{Ho-reAarofuqecKr.rx KaApoB n o6lac,rz lasepuoft Qusunz,
Heo6xo4utttoro AJII ycnerrHoft pa6orn B pbrHorrHbrx ycJroBrlrx coBpeMeuHofi Poccuu.

3a!.a'ru Kypca c(fopul.lpoBarb y acnupaHToB TeoperzrrecKlre u [paKTr4rrecKrre 3HaH]rfl, HaBb1il4

I'I KoMlrere,HrJuurrpu pelIeHLIH coBpeMeHuux npo6nelr lasepuofi Susr.nru, E tracrHocrrz:

- .flyreM npI,IMeHeHLIfl ocHoBHbIx nonsrufr, KoHrlerrquft ra uoAeneft conperuennoft lasepngft
HayKr{;

- 3a crler LIcloJIb3OtsAHvIfl. B TeOpW4 r.r Ha npaKTr{Ke coBpeMeHHbtrx noAXoAoB ra renAenqufi n
Mr.rKpo- ln MaKpoMrape.

Oc;nonnoft gaAa.reft AI,IcqLrrrJrr{HbI TaKXe rBrtercs I43yrreHl4e KofepeH,rHbtx rr Koorreparl,IBHr,x
KBaHToBo-olrr.rqecKr4x e$t|erron.

2. NTECTO Ar4crlnilJrr{Hbr B cTpyKTypE orrorr Bo
l[aunar AuoIII{nJII,IHa orHocllTcfl K Ar,rcrlt4nJrr{HaM uo nu6opy Bapuarr4BHoft .racru OIIOil

rloAroroBKvr acnnpauroB ro HanpaBJreHHocrrr <Jlasepuar (fusvru. 3Hauul, (fopunpyerrabre KypcoM
ueo6xo.lizntbr KaK B LlccneAoearemcroft pa6ore, TaK u g^nfl, rlHxeHepHbrx paspaSoroK IJrt
HanpaBneHnff nasepuoft rexHurz. zsroNeH[e Marepr{aJra B paMKax Kypca ytrr{TbrBaer, Kax 6a3ontre
IroJIoxeHI'It la^:epHoft Qrasurn, TaK z coBpeMeHHbre reHAeHrlr.rrl AaHHoit o6tacrn HayKr,r.

B uacrorlqee BpeMfl o6nacrr rlcrroJrb3oBaHrzr KBaHTonoft onrnKr4 B KaqecrBe HayqHoro rr
TexHoJloru:qecKol'o I4HcrpyMeHTa nocrorHHo pacmr{pfleror. Kypc <KeaHToBar orrrr,rKa)) gLaeT

ocHoBy AJrfl uocne4yroqeft pa6ortt cflerlr{aJrrrcra n o6lacrr,r uasepuoft Susurz,
cI4CTeMArIr3I{pOBaHO [peACTaBrSrr npHHrlr.rnbr r,r npl{Mepbr rrpr,rMeHeHlrfl Jra3epHOfO H3Jrr{eHHfi.

3. KOMITETEHIIITI4 OByTIAIOIUEfOC.fl, OOpMI,IpyEMbtE B PE3yJIbTAT,E
o c B o Elt;,vfl IIIC\IIIIJII,IHbI

B pe3yJlbrare ocBoeHl{t rrporpaMMhr acnr4paHTypbr y Bb]rnycKHr,rKa AoJrxubr 6rr:rl
c(f opirlr.rpo naHbr cJreAyroxllre KoMrreTeHrlr,ru :

yl(-l cuoco6nocrrro K Kpr.rrr,rqecKoMy alaJryr3y

Aocrr.rxerHr,rfi, reuepupoBaHr{ro HoBbrx l.r4eft npu perreHr4r4

3a4aq, B Tc)M rlI4cne B MexAI4crII4rInI4HapHbIx o6lactrx;
yK-s cnoco6nocrbro rrJraHr.rpoBarb r4 perxarb 3aAaq

JIIAqHOCTHC)rO pa3BI{TX,Ifl ;

OIIK-I cnoco6nocrr caMocrof,reJrbHo oc

AetrTeJrbrroorb B coorBercrByroqeft upo(f ecczonanlnofi

npr4Hrlr,rrrbr f eHeparlr4 r,r u npeo 6paroBaHr.rs KorepeHTHoro
III(-4 roroBHocrb rrprzMeHrrb coBpeM_eHHBre

u oIIeHKe COBpeMeHHbrx HayrrHbrx

rrccJreAoBaTeJrbcKI4x U [paKTr4qecKilx

co6crnennoro upo(feccr4oHaJrbnoro ?r

Frar{Ho-HccneAoBaTeJrbcKyro

C UCIIOIb3OBaHLIeM COBpeMeHHbtX

b HoBbre MeroAbr u $usuuecrlre
qecKolo vI3IIyLIeHUfl;

qecKr{e MeToAbr npu aHaJr4are

MeroAoB HocneAoBaHrEx u uu@opMarIr{oHHo-KoMMyHHKarIno brx rexHoJrornft:
III(-2 cloco6uocrl aHilnr43rdpoBarb vr

trpoqeccoB nasepuoft Qr.rsrarr,r, rsaHrosofi oflrrz Ktr{, $oronra r,I JIa3epHLIX HAHOTeXHOIOTUfi ;



IIIK-S foroBHocrbro r{crroJrb3oBarb coBpeMeHHbre nasepnoft lpzsurz
TexHoJrc)fufi n paslurrHbrx o6nacrsx HayKrz n rexHI4KH, BKJIIOTIA' BbICOKOTOIIHbIC

[3MepeHr{jr, uo4uSurarlrlro u o6pa6orry Marepr4anoB, Io, JIa3 epHylor MOAI4III{HY

B pesyulrare ocBoeHr,rr{ Ar{cqutrnr,rHu o6yraroqzftcr
pe3yJrbrarbr o6paronaHnr :

3nrlrui MareMarr4qecKr{e MoAenr{ AJrr perneHut $usu 3aAaq (IIK-4, nK-5); ocHoBHr,re

[oAXoAr,r K lrr{cJreunoMy pelreuprro $usrEuecrux
rrccneAoBan ut u nu$ opMarllroHHo -KoMMyHrrKarlrroHubre

(YK-1); coBpeMeHHbre MeroAbr

r{oJrofrru (OnK-l); HoBbre MeroAbr r,r

(pusuuecrue rpr4rurlr,rilbr leHeparlulr 14 npeo6pasonauur
(lIK-2); coBpeMeHHbre MeroAbr n rexHoJroruu uayrnofi
I4HocrpaHrroM f,3brKax (YK.-5);

YnErr: pa6orarr c ran$oprvraqzefi us pa3nr4qHbrx qHr,rKoB, BKJrroqaf, ceTeBbre pecypobr
cerz I,InrrepHer, Anr pelreHrax npo(feccrroHaJrbHbrx rr co aJrbHrrx 3aAaq (OnK-l); Kpnrr,rqecrcu
nepeocM.broJlvBarb HaKorIJIeHHuft onblr, rl3MeHgrb rIpI4 Brzp n XapaKTep csoefi
npo(f eccrnonanrnoft AerrenbHocrz (YK- 1 )i co6upart, BaTb r{ r{HTepnpeTr,rpoBaTb AaHHr,re
coBpeMeHrlbrx Hayr{Hbrx uccle4onauuft, Heo6xo4ulrarre g^Irfl Soprr,ruponaunx BbrBoAoB rro
coorBerorlByroqrzrM HaytrHbru, npo $ eccuoHzurbHbru, brM r.r gTr4rrecKr4M upo6leuau (lIK-5,

npo$eccuoHiurbHoro r{ JrrrqHocrHotfofIK-2, OII.K-1); nnaHr4poBarb r.r perrarb sa1aqv co6crneu
pa3Br4rrlifl (yK-5); caMocro.rrreJrbHo ocyqecrBJrrrb Ha

coorBerorByorleft upo$eccuouanrnoft o6nacru c

aJlropr,rlvr pelleHr.r.fl sa4aqkr; cnoco6uocuro K

HpaBcrBeHHoMy, (fnsuuecroiray n npo(feccuoHanbnoMy

AeMOHCTpr4pOBaTb

I,I JIiBepHr,rX

onTlrqecKtlle

ra Ap.

cJleAyroqae

ol'o orrTr.IqecKoro u3JlyqeHla.f,

yHr{Karluu Ha rocyAapcTBeHHoM r{

AoBaTenbcKyro AetTeJrbHocTb B

b3oBaHr.reM coBpeMeHHbrx MeToA()B

TITEJIJIEKTYAJIbHOMY, KYNbTYPHOMY,

prccJreAo BaHut u uu{, apMarlr{oHHo-KoMMyHr4KarluoHHbx rd (OnIK-1);
B.ria,rleTri cnoco6nocrbro crpot4Tb MareMarrrqecK MOIeII,I OObeKToB I,ICCJIe.4OBaHI,I' U

nrr6rEparr quclennrrfr MeroA r.rx MoAen[poBaHr{r, Barb HoBbrfi unn nrr6uparr rorosbrfi

caMopa3BI,ITI,Irc, IIOBbIIIIeHI4IO CSOefi

xnaruQurtrJpru H MacrepcrBa (llK-2, OnK-l); cuoco6
npo([eccuoHaJrbHbre 3naHr4fl,, r,rclorb3ys coBpeMeHHbre

[p[o0peTaTb HoBbre HarrHbre r.r

bre vt uu(foprraaqrroHHbre
TexHoJrofr.Iu; cnocoduocTbro cocTaBJrsTb u KoHTpOJrr,IpO rrJraH srruorHeHseldoft pa6oru,
nJlaHlrpoBarb Heo6xo4vurre Lrrfl BbrrroJrHeHr,rt pecypcbr, orleHr,rBaTb pe3yJrbTaTbr

Barb r.r perxarb 3aravu co6crseHHoroco6crseHHoft pa6oru (lIK-s, IIK-4); cuoco6nocrbro rrJraHr4

upo$eccuoHaJrbHoro r{ Jrr.rrrHocrHoro pa3Br,rrzr (YK-5); c HOCTbTO K Kpr,rTuqecKoMy aHanrBy a
oIIeHKe coBpeMeHHbrx HayqHbrx 4ocrlrNeuzfi, r{ro HOBbrx uleft rrpu perreHrriu
llccneAoBa'IeJIbcKI,IX U IpaKTI,ITIeCKIIX 3AAAq, B TOM qI{CJIe B

rrK-s).
Jrr{Hapubrx o6nacr.sx (YK- 1,

4. C'TpyK'IypA I,I COAEPXAHIIE AIICUIIIIJI HbI
O6qras rpyAoeMKoct, Ar4crlulnr4Hbr cocraBrser 3 eAr{Hrzrlbr, I 08 .racos.

Oopusr rexyuero
KOHTpOtr

ycneDaeMogTD

(no nedetnu
ceuecmpa),

Qopua
npoMexyroqHoI

anecTauffk
(no ce,uecmpau)

KsaH:roBrre ($orountre) acneKrrr neluuefinoft
OI]THIiII

KorepeurHocrb B KBaHrosoft olrrrzre
Crarncluqecrcue cnoficrBa cBeroBux nolefi

IITOIO:



oJreKTpoMarHfiTHafl. Teopvf, cBera. Knaccu$uxaqux gJreKTpoMarHurHhx BoJrH. Llkana
gJIeKTpoMafHI,rrHbIx lBoJIH. IrIcro.rHI,Ir[ cBera, Lrx

Teopr4 r,r. Kopnycrcynfl pHo - nolnonoft Ayanrr3M.

Orpaur,rrenHocrb rlaccuqecroft

1.1l. Ocuonbr 3JreKTpoMarHrrrHoft reopull cBera.
VpanHeurax Mar<cnenna, Bomrosoe ypaBHeur{e.

Cropocr:r cBera B oAuopoAHbrx r.r3orpoflHr,rx llnornrocrr, gHeprlrlr Id r{Mrrynboa
gJreKTpot\{arHrrrHlhrx ltJoJrH. Ber<rop Yrvrona-Ifofiurunra. Ll
Onrrrrr Jle6e4ena.

1.3|. Moay.nrrpoBaHHbre BoJrHbr.

BHocrb cBera. flanneurae cBela.

Mo4elu orrrusecr(oro r43JrfreHr.rr. BonHosrre nyqKr.r v BoJrHoBbre rraKeTtbr.

ur.rpoKorroJrocHoe r,r3nfreHn e. @ypre-
rrJrorHocrb MoilIHocrr{. Coo,rnoruerule

MouoxporrrarnqecKr,re r{ KBa3rrMouoxpoMarr.IqecK[e BoJrHb]

aHalrr{3 u Oypre-cr4[rre3 BoJrHoBbrx uoneft. CnerrpalrHax
MexAy !,Jrr,rreJrbHocrbro r.rMrry rrbca u mupuuoft crreKTpa.

1.4i. lf,sreuue nurepQepeHrlun.
I,Inrrcp(pepeurlr4fl MoHoxpoMarr.rqecKr.rx BoJrH.

cBera. cDyHrqur Br{AHocrr.r. OcHosHHe vl HIII,IoHHE,Te cxeMbl. llony.reHue
zurep(fepeHrlt4oHnbrx Kaprr,rH AeJreHr.reM BonHoBoro ra (uero4 lOnra) fi AeJreHr.reM
aMnJrr{Tylr,r (rrtero4 OpeHeux)" Ilonocrr pannofi ToJrrrIIrHhr lI paBHoro HaKroHa. Znrep$eporr,rerp
Mafirenrcoua.

1.5i. Ocuonrrbre rroHirrrrff KBaHTosoft ourruclr
AHarurzqecxufi cr{fHan v $nyrcryaquu r4HTeHcr4 . KoppemqrroHHbre (fyuxquu.

Pa4rayc n 1^ntr:na KorepeurHocru. Zurep(fepouerpu KeJrbcoHa u lOura. Znreplpepenqlrr
rlHreucr.r.BHocrrz tr{ stpSerr EpayHa-Terzcca. @axrop nu
aHTr.rrpyrnlrpoBKr,r (poronon. Crarracrura SoroorcqeroB.
Polr odreua AereKTr4poBaHvrs.. pacnpe4elenue quceJr

vts. 3(p$erru rpyrrupoBKvt u

coAEPXAlrr4E I.I/.CTVT
1. OcuonHoe coAep)traHre Kypca.

l.l.llneaeHue.
OonosHrre npo6neuu v HanpaBneHr,rr B of:i orruKe. Knaccu.recras

9neKTpoMaIHr.rTHbIe BoJIHsr.

HTILIT KBa3,r,rMoHoxpoMaTr,rqecKolto

[rrecKafl (popruyna Ma4len.n.

Lr3JrfreHrrra B cnyqaflx oAnofi r{ MHofrrx rvroA. 3$Qercmr
Sorouon B TelJroBoM vr na3epHoM

rpyrnupoBxu (forouon. Koppenrqur
(poronon,

1.6. KsaHroBar{He rroJrs
YpanueHr'Ie MaKceerra B (kt)-npeacraBrrenuu. KanoHrz.recrze repeMeHHbre noJrll.

fauunrronplaH IIoJlf, I'I 3aptAoB. [unorlnoe rpu6ruaxeHr{e. Cro6nn Jllyaccoua u KoMMyraropbr.
Czuuetpz3alll{t. HopuanrHo-yloptAorleHHbre oreparopbr. @oprrayna Eeftrepa-XaycAop(b3.
KsaHtosauHe IIoJI{ B AI'IgneKTprIKe vr B pe3oHarope. [unauzxa rroJr.{ B rrpeAcraBneHrzrx
Illpe4znrrepa, fefiseH6epra, [upaxa. o6oguaqenun [npaxa. PasroxeHrre oileparopuofi eAr{Hr,rrlbr.

1. 7, K.rr accuqecKrre n,roA eJrrr H3ryrreHr.rq cB era.
Knaccr'lqecras MoAeJIb 3aryxalorlero Ar4noJrbHorg ocrlr{nJrJ{Topa. oqeura BpeMeHr,r

3aryxaHz-[' Jlopenqena $opua ]I u]IpI{Ha IrvIHur4 nrnyudnu.a. EcrecrneHHa.f, rrrupr.rHa rru1Lrn
I'I3nr{eHlu" ?Isly'lenue aucarra6rs crarlrcrr.rqecKlr He3aBrzcr.rMbrx ocqr{nflTopoB. V4apuoe
(cronxnonrarcllnoe) x{ AonJlepoBcKoe ymupeHr,re c[eKTpanbHoft mrHzu. flonsrne o6 o4nopoAHoM
r,r HeoAHopoAHOM yrlupeHr,r[.

1.8.

Bpt BpeMt u trn,rHa KorepeqTHocrr,r; crreKTpanbHoe r{ BpeMeHHoepaccMorp eKrpa v KoppenflIll4onulr $ynxquu. flonsrre o @ypre-



cleKTpocrorrrzr{. IllpocrpaucrBeHHa;r

unrepQeponrerp MaftrceJrbcoHa. Pa4rayc

4nr no;refi TerrJtroBbrx I{croqHr.IKoB LI

KorepeHrHocrb. I,IHrep(pepouerp lOura. 3nesAHr,rfi

H creleHb npocrpaHcrseHHoir KolepeHTHocrr{, r.rx orIeHKa

na3epoB. Mero4u rroBbnneHr4r creleHr,r KorepeHTHoclrl.
llpocrpanorBeHHhre cfunurpu.

1.!). MnororyrreBafl nnrep$epeHqr,rfl.
Cyuepnosuqlls Mnorux BoJIH c paBHbrMr{ aMnnrryAarvlu. LIs'rep(feporr,rerp Oa6pr.r-llepro.

Ooprr,ryna 3fipu. Inacrr,Inra Jltoiuuepa-fepre. Cros.rue cBeroBbre BoJrHbr. Onurrr Buuepa.
flpuueuenne unrep$epoMerpoB B HayKe 14 TexHr4Ke: r43MepeHr.re MaJrbrx clrenqeuzft,
peSparlou erpus. I4HrepS epeHrlrloHHbre Q u:rtrpu r.r 3epKana.

1.10" .f n.neHne quQpanrlr{r.
flpz:uqun fioftrenca-Openenr, ero r4HTerpaJrb*afl. 3anr{cb 14 lpaKToBra. 3onrr Openerr.

flpuueneurle BeKTopHhrx AI,IarpaMM AJrr a*aJrnga 4rz$paxquoHHbx KaprrrH. 3onurre [Jracrr,rHKr{.

,{rn(ppaxqvrt Ha KpyrJroM orBepcrnvr v gKpaHe. Ilpuuqzu Ba6zne. Bil..rNnss r.r AaJrbHrr 3or{br

4uQparqrarl. [u$parquol].Hat AJIuHa. ,{r,r(fpaKrlur Ha Kparo nory6ecroHerrHoro oKpaHa. Cruapa,rr
Kopnro.

1.111,, IloHqrrre o reopur 4uQparcquu Kupxroea.
flpn6maxenne @peuelx lr npn6nnNenue Opayurodlepa. flpocrpaucrBenHoe

npeo6pasoBaHue Oypre. .{u$paxquoHHar Kaprr.rHa B Aalrueft 3oHe KaK Oyple-o6pas
4ra$panqr'roHnoro o6seKra. Vrnoeoft crreKTp, cB.rr3b ero rrupr.rHbr c pa3MepaMrr orBepcrrrr.
.{u(fparcrqur (DpaynroSepa na TIeJII{, Ha nprMoyroJrbnoM r{ KpyrnoM orBepcrrlsx. Auurry4Hbre H

Qasonrter ,4u(fpanquoHHble peurerKld. [usparcqur Ha aKycrr4qecKrrx ]loJrHax. ArycroonruqecKr{e
Mo.qynf,Topbr.

1. | 2. lnQpaKrluq rr crreKTpa.rrrusrft aHaJrrr3.

Cn:errpalrnrrfi ananu3 B orrrr.rKe. Cnerrpocro[[r c lpocrpaucr,BeHubrM ptt3JroxeHveM
cneKTpolB. llpusiuenuue, 4u$parqkIoHHbre u unrep$epeHrlr.roHHbre cneKTpanrurre npu6opbr r,r r15

ocHoBHEte xapaKTepI,IcrI4KI{: aflnaparmafl, (pyurqur, yuoBas u tuueirnas, Atrcnepcr4r,,
pa3pernarcqa{ crro co6uo crr, o6lacrr Aurcnepcnn.

f .l3. luQpanrlrrfl BoJrHoBbrx rryqKoB.

luQpanqzoHHat reopl4t (fopuzponalws, uso6parxenzft. Ponn 4u(fpaKrlr4lr n upu6oprx
(poprralap'gorqux raso6panceuue: Jrr{H3e, 'reJrecKole, Mr.rKpocKole. Clnerlraamulre Merorbr
Ha6nroAeHux (fasonux o6reKros: MeroA Sasonoro KouTpacra, MeroA TeMHo,ro noJrr.

1.14. OcuoBHbre rrrrrbr cocroqHnfi rroJrfl

SHepreruuecKl4te cocrotHl,Ifl Anfl oAuofi v MHou,rx MoA. 3anrzozMocrr or BpeMeHI,r.

KorepenrHue cocroflHr,r{. Cs.flsr c gr{epferr.rqecKr4M 6asucoN,{. ()neparop cMerrleHlrf,.
KoopAuHa:tHble v I4MrIynbcHbIe cocrof,Hkrs. Cesgr c Apyrr4Mr,r 6asncaMn. Clrelrannrre cocrorgr4 rr.

Marpraqa IIJIorHocrI4 B gHeprerr4qecKoM rrpeAcraBnenun. Korepeurnoe P-npe4crarneHr4e.
Oyurqulr Buruepa. XapanrepracrvqecKafl (fynxqux. Crarzcruxa xaorr.rqecKoro noJur. llpzsuaru
HeKJraccrrqgocrra cBeroBbrx noneff .

1.15. OcnoBHbre rlpeAcraBJreHlrfl o rceaHrosofi Teoprru r,r3ryqeHlrq cBera aroMaMrr r{
MOJreKyJraMrr.

M,o,n:elr 4nyxyponuenofi cIlcreMbl. Bsar.rNaoAeftcrBr.re 4nyxyponuenofi crrcreMbr c
I'I3nfreHI{eM: cIroHraHHbIe u BbrHyxreHHbre nepexoAbr. Koeo(fzquenru 3ftumreftna.
MnoroyllotBueBble cI4creMbl xlsreHue nroMr.rHecrleHrrr4kt: ocHoBH]bIe 3aKoHoMepHocrr{,
c[eKTpaJIbIIhIe v BpeMeHHbIe XapaKTepLIcTI,IKLI, LIHTeplpeTaIIut B paMKax KBaHToBb]x
npeAcrarlJr(lHr'rft. PesoHaHcHoe yclIJIeHHe cBera rlpla r.rHBepcnofi saceJreHgocTrr gHeprer[qecKr4x



ypoBHeft. Mero4rt co3IaHI,I{ uueepcuofi 3aceJreuHocrr.r B pa3nIarrrrbrx cpeAax. Oarcroprr
onpeAeJlrrculle ulrpn4Hy Jrr{H}r}r ycilrrelJl1rfl'

1.116" Crar[cr[Ka $oronon n Soroe"rreKTpoHoB.
Clalncrura tforoorcveron. (Dopnayna Mau4era. OarropurrJrbHbte MOMeHTbr. llpozeno4rrqar

(pynrcqu:n. Pacupegerueuur llyaccoua Lr Eoge-3finlureftHa. Oopnryna 3fisrlrcftua Arrfl. Ar,rcnepcuu
qpIcJIa (potouon. fpynnuponKa I4 aurrlrpylnupoBKa (poronon. Oorouurrft [tyM tr ero rroAaBJreH]re.

1.117,, Jlasepbr - ycrpoficrso n rprrurlur pa6orrr.
PorL ontuqecroro peoHaropa. Vcronzs crarlr4oHapHoft renepaguu (6anauc (|as u 6atanc

anrnnut5r4'). llpo4onrHble I,I [orrepeqHble MoAbr. Cnerrpalrnuft cocraB r,r3ryqeHlr.rr JrrBgpo,B.

Cunxpotutlsa\Lrfl MoJI, feHepalllrt oBepxKoporKlrx r,rMlynbcoB. SuepreruqecKr{e xapaKTepucrr,rrcu

Jla3epHbt:x cr{cTeM.

1.118. Heluuefrnrre orr'rfiqecKue qBrenrlq. Ilonxpr.r:raqun cpeAbr B no.[e
BbICOKOIIHTeHCLIBHO| O

nasepHoro LI3JnfreHI,If,. Cpe4rr c KBar{parraqHofi uenzneftuocrbro. feHepaqvrr rapMoHr4K,

orlTllqecKcle AereKTrTpoBarrlle. OagosHft cr4HXpoHr{3M r,r ero peanrr3aq[r. Cpe4rr c ry6u.recxoft
nemueirrtlcrblo. CarrloSorycupoBKa BoJrHoBbrx rrfrKoB. Btrnyxc4eHuoe xou6unaqraoHH{le
paccef,Hlae cBeTa.

1.1.9,, 3anou KupxroQL \Jrfl TerrJroBoro u3ryqeHus
Krzmerz.recKoe ypaB,Henr4e [rs. cpeAHero rrucra (forouon B MoAe. 3axon Kupxro(fa 4nr

oAttoft uofleperlFloft uo4t't: cBt3b reflJroBbrx rnyMoB 14 nornou1enur (ycuneuur). 3alrcuuoc'rr
cneKrpaflbHoft uoIrlnocru [ryMa or qacroru, s(f$er<rveuoft TeMneparypbr, ycrlrreHur. Lllyvrr
MHOTOMOAOBOTO yCI{lrUTeJIfl, OrIeHKa fpKOCTr4 r{ MOTTIHOCTT4 CBepXJrrOMr.rHeCn[eHrIr{rr.

5. OBPA3OBATEJIbHbIE TEXHOJIOIU}I
o JIeKIIIIoHHo-ceMI{IrapcKat cl{creMa o6y.reuux (rpa4raqzounrbre JreKrlrroHnbre vr

ra6oparopnrre sanmrzx) ;
. IpI,IMeHeHLIe M)/JIbTLIMeAI4a rexuonorufi (npone4enue JreKrIr,roHHbrX zaustuir c

npI4MeHeHnIeM KoMrIbIorejpHbIX upereHraquff u AeMoHcrparlr4oHHlrX poJrr{KoB c noMorrlbro
rrpoeKropa ulu 3BM.);

o unQopuallrloHHo-KoMMyHI4KaIIuoHHble rexHoJrorr4rr (upurr,reHenze uuQoprr,raqnoHHbx
TexHoJlofafi lns MoHI4TopI,IHra renyqefi ycrreBaeMocrvr aqfi4paHToB r.r KoHTpoJUr snaHuft);

o Bcrperl[ c yqellblMrl, pa6oratoquuu B o6nacru larepuoft $usurr,r vt lasepuofi
,4I,IATHOCTI,IKLI.

6. OIIEHOTIHbIE CPEACTBA T\JIfl, TEKYIIIE]I-O KOHTPOJIfl
YCTIEBAEMOCTII, [PoME]ItvTotIHofr arrncTAllun rto Ifl]orAM oCBoEHrrfl
AIICqUMJII,IHbI VI YqEEHO.METOINqECKOE OBECIIEIIEHIIE
CAMOCTOflTEJIbHOII PAEOTbI ACTIIIPAHTOB

a) CanrocroflTeJrbnafl pa6ora
CanrocroqreJrbHafl pa6ora acn[paHTa gro cpeAcrBo BoBJrerreHrl.f, aanvpa1Ta B

caMocrolflTenbHyro [o3HaBareJIEHyro Ae.rrreJrbHocrr, Sopvrrdpyroqyro y Hefo 11cr{xoJrortrqecKyro
norpe6u ocrb B cr4creMarr,rqecKoM carvroo6pas oBaHr.ru.

Cauocrostenblla;l pa6ora acnupaHToB Bo BHeayAr{TopHoe BpeMr Moxer rrpeAycMarpr{Barb:

- npopa6orKy iIeKIII,IoHHofo MarepI,IaJIa, pa6ory c Hayquo-TexHr4qecKofi nureparypoft uprz
ll3freHl{.a pa3AeJIoB JneKIILIoHHoro Kypca, BbrHeceHHbrx Ha caMocrorrenbHyro npopa6orxy;

- perueHlle 3aAatl;



- rroAfoToBKy rc KoHTpoJrbHbrM paooTaM, KoJrJroKBr,ryMaM;

- Ilbl[onHeHLIe I,IHAI4BrIAyanb]rbrX 3A!.AHUfi[., npeAyCMOTpeHHbrX r{e6HbIM nJraHoM r4 T.A.

Ca[rlocrosrenbnas pa6ora ac[[paHToB B ayAr{TopHoe BpeMfl BecbMa uuoroo6parHa I,r Moxer
npeAycNraTpr{BaTb:

- rlblrroJrHeHr4e caMocrorreJlbHbx pa6or;

- Itbl rlo JIHeHLIe KoHTpo JrbHbrx pa6ot, cocraBJIeHI{e cxeM,. Ar.IafpaMM ;

- peuleHl{e 3a[.aLr;

- pa(5ory co cilpaBoqnoft, iuero4n.recroft u uay.ruoft nrEreparypoii;

- srarrlr{Ty BbrrroJrueHnrx pa6or;

- oneparl,IBnuft (rcxyrquil) orpoc no orAenbHbu TeMaM r.rsyuaevloft AlrcrlkrrrJrlrr{br;

- co(ieceAoBaur{e, KonJroKBr,ryMBr;

- Te0Tr.rpoBaEvre u T.L.

B xo4e caMocrotrerurofi pa6oru AoJrxHa ocyuecrBnflTbc . rJraBHaf (fynnuI,rr o6yueHua -
3aKperlneHue guaurafi, noJrf{eHlle HoBbrx r,r [peBparqeH[e r,rx n ycrofi.lr.tl]bre yMeHr4.rr I4 HaBbrKr.r.

flocranonra caMocrosrenruoft pa6orrr ocyrqecrBJrflercfl, JreKTopoM Arrcrl[rrJrrHbr r.r npeA[oJraraer
ee nnaHIIp OBaHI,Ie, HOpMI,IpOBaHI4 e, OpraHLI3aULIrc I{ KOHTpO JIb.

Bzr4iurara sa4annfi, Anfl caMocrosrentuoff pa6orrr Moryr 6rrm:
AJ|q OBJIaAeHI,|fl 3HaHilfll{Id2

- qreHI,Ie reKcra (yue6uurca, ilepBorlcroqHr.rKa, AorroJrHr4Telruoft,nr.rreparyplr);

- oocraBJIeHI4e nJraHa reKcra; rpaSnuecrcoe uro6paNeHr{e crpyKTypbr reKcra;

- ICoHcrIeKTIzpoBaHLIe reKcra; BbrrrrrcKr{ r{3 TeKcra; pa6ora co cnoBaprMr.r u cnpaBoqHr,rKaMr,r;

o3HaKOM:JreHr,re c HopMaTr.il]HblMr,r AoKWeHTaMr,r;

'rqe6no-zccJleAo'BareJlbcKafl pa6ora; r{cloJrb3oBaHrre ayAua- u nu4eosanucefi,
KoMnbrorepnoft rexnuru a ZurepHera r,r Ap.;

AJrfl 3aKperrJrerruff r{ cr{creMarrr3arluu sHauuft :

- pa6ora c KoHcrIeKroM neKIII,Iu (o6pa6orKa reKcra); nonropuat pa6ora ua4 yue6urna
Marepl{anoM (y.re6ur.Ir<a, [epBolrcroqHrrKa, AonoJrHrdrelruoft nr{Teparypbr, aygiuo- Lr

nu4eosauucefi);
_ CIOOTZIBJIEHI,IE NJIAHA I,I TE3I,ICOB OTBETA;

- crooraBJrenze ra6rurq AJUr cr4creM arilsarJlrlr yre6uoro Marepr,rana;

- oTlleTbr Ha KoxrTpoJrbHbre Boflpocbr;

- iLHaJruruqecKa{ o6pa6orra reKcra (annorupoBaHr4e, perleu3}rpoBanue, pe(fepraponalare n
rp.);

- rroAroroBra coo6qeuraft x BbrcrynJreHr4ro Ha ceMr.rHape, ronlpepenqzu;

- noAroroBna peQeparoB, AoKJraAoB;

- clooraBJreuue 6u6tmorpa(pnra, Tecrr.rpoBaHr4e vr rp.;
4ln QoprvrupoBaHr.rrr y*renuft :

- tr)eilreHrre 3a4a't lr ynpalrHeuuft no o6parqy;
_ 

T)EIIIEHI4E BAPMATI,IBHIIX 3AAAII U YNPAXUEUNfi;

- Brbr[orHeHr.re pacqerno-rpa{lvuecKlrx pa6or u 4p.
Bu4r'I saganuit AJIfl caMocro.flTeJrbHoft pa6oru, ux coAepxaHvre n.KapaKTep Moryr nMerb

napuarr'naurrft u. ara$$epenquponannrrft xapaKrep, ytr[TbrBarb crrequ(fury clerlr4€rJrbgocr:r{,
usyraeuoir AI{cIIVnJrI4Hbr, l.rHAlrBr4AyaJrbHbre oco6enuocrr.r acnrrpaHToB.

np'" Ia3yqeH[Ii Kypca Qrzsuru 6omlroe 3HarreHr,re r.rMeer rrpaKTr.rtrecKoe nprzMeHeHrre
Teoperl4rrecKl{x 3HaHlIfi rryu pelreHI4L.I 3aAaq. 3ro cnoco6crnyer upuodqeuurc acnrrpaHToB K
caMocrojflTenrnoft TBopqecKoft pa6ore, yqnr aHanr,r3upoBarb r43fraeMbre flBrreHns., BbrAeJr{Tb



rJIaBHbIe rfaxropu. 3avactyro acm{paHTbl craJlKr{Barorcr c olpeAeneHH]brMr{ TpyAHocrrr{r4 rrllr4
peIneHI'It''I 3aAaq no lpusuxe. 3ro o6rscusercr reM, qro Anfl rlx pelueHrlr, KaK rrpaBr,rJlro,

HeAocraro'qHo $opua;rbHoro 3HaHI,It Susrz.recrzx 3aKoHoB. B nercoropbrx cJrf{aflx neo6>lo4raivro
3HaHr.re cileq[anbHbrx np]reMon, o6rqux AJrr perrreHr{r o[peAeJreHHbx rpynn 3aAaq. B ,4pyrux
cryqatx raKnx rderoAoB He cyUecrnyer. Tor4a DIaBHbrM, qro crrocodcrryet ycnexy, craHoBr4Tc.[
cn o c o 6no cl rb aHalrr4Tnrre cKoro MbrrrJleHr4.r{.

3lupt ,qBytrl oco6eunocrgu pelreHl{r (pusuuecrux 3aAaq Ha [paKTLrqecKr,rx 3aHrrr,rjflx
lpeIIoAaB€lTeJItMlI yAenteTct ollpeAeneHHoe BHI4MaH[o, OAHaKO XOpOUer<l pesylrrara, acflrrpa)fT
Moxer )\o6uttcs, ToJIbKo c noMoilIblo caMocro.r{TeJrbHoro perreHr{r pasnoo6pasHbx 3aAaq, /tns
crl{Myntquv 9ToI'o flpoqecca acnLIpaHTaM rrpeAnararorcfl.lrHILrBuAyaJrbHbre s4lla]i'ns.

MleroAuqecxrre yrca3anr.rfl AJrfl Hanr{caHr{n per[epara
Pe(fepar (or nar. refero - AoK.IIaAhIBaro, coo6rqaro) - xparnoe H3JroxeHr{@ B rrr{cbMeHHoM BHrIe

u[rkr B (lropnre ny6rutuuoro BbrcryrlneHr,rr coAepxaHr4r KHr4rr{, HayrHoii pa6oru, pe3ynbraroB
I'I3f{eHI'Is Hay'ruoft npo6leuu; AoKnaA Ha onpeAeJreHHyro reMy, nxmovaroqzft o6sop
coorBerorllyroqux JIVTeparypHbIX LI Apyrr{x rrcrorrHr.rKos. KaK rrpaBr{Jro, pe$epar LrMeer HaytrH(t-
zu(foprraaqrloHHoe Ha3HaqeHI4e) 9TO Jrprrrrb KparKoe r43JroxeHr,re qyxI,rx HayqHbrx BbrBoAoB. Orzna
peSepat orrl{qaercfi or Itypconoft 14 Aunlounoft pa6or, Koropbre npe4crann*or co6ofi
co6crnemtoe HaytrHoe Ir ccJreAoBaHr.re.

Hanucanve pe$epara (aonuaqa) Haql,rHaercr c onpeAeJreurrr reMbr rzr rto46opa Jr[T,eparypr,r.
Hau6olee pacrpocrpaHeHHa.r npo6reua y repBoKypcHrzKoB HeyMeHr{e pa6ora6 c
6u6nuore'+HblMl4 (fon4anru. llosrouy Bbr AoJrxHbr B MaKcr,rMaJrbHo cxar*,ie cpoKkr Hayr{r.rrbot
caMocroltreJlbHo no46uparr Jll{Teparypy - gro 3aJror sa[efi ycneuuoft yre6lr. B xaNAgfi
6z6rurorere, B 3ane KaraJloroB, HaxoAI4Tc{ KoHcyJrbraHT, xoropufi BcgfAa noMoxer BaM
coplleHTl,IpoBarbct n 6u6luoreqHblx @ou4ax r,r rpaBr.rJrbno o$opullrb 3a6a3 Ha KHr,rry. pa6oras s
6u6ruorere, y.rzrlrnaftTe oJreAyron,ue $arropsr:

- ecJII'I narrl neo6xoAllMo no4o6parr Jrr{Teparypy no KoHKporHroft leMe, Ho Bbr He 3Haere
aBTOpOB nrUAr (uonorpa$uft), ucno.rmsyfiTe flpeAMerHuft xaranor;

- ecrl4 BaM I{3BecreH aBTop LIJTI,I Ha3BaHLre KHr4rr{, Bbr Moxere nocnom;sQBarbc.r{ al$auarHtrHa
KATAJIOIC)M;

- n rcaNAoft 6zduaorere AolonH[TeJIbHo cyruecrByer KaproreKa )KypHa4burrx crareft;
- B Hacrotlqee BpeMt 6u6lno'rexu lpeAoctaBJr.rrror rrJrarubre ycJryrrr AJrr cocraBneHl,rfl

clrllcKa Jll{Teparypu no rpe6yeuoft reuarraKe, oAHaKo orKax}rrecr or co6lasHh socuorb3oBarbct
gTLIM, noKa He ocBoI,ITe MeroAI{Ky rrorrcKa Jrr,rreparypbr caMocrorreJrbHo;

- ne :la6Hsafire npo pecypchr .r,rHrepHera.

flp.a pa6ore HaA pe(peparaull rzcrronmyfire Nypuann YOH, X3TO, l(npnronar
sneKTpohll'Irca, cafttrr ecrecrBeHHo-HayqHofo qrrKJra, nor4cKoByro clrcreMy GooSle ur.A.

rlacro n pe(feparax Bcrpeqaercfl HelpaBr4JrbHoe oQopvrneurae cu{cra nprreparypbr c
6r'r6nuorlra(fIEIauecr<oft ToqKrI 3peHI,If,. 3ro gaveqaHr.re [pr.rHrlr{n}raJrbHo, Tu]K KaK HayrrHalr jxr{3Hb
I'IMeer c<l60rneunyro KyJrbrypy, npao6uleHr,re K xoropofi - oAHa u3 3aAarl yHr{BepcrzrelcKoro
o6pasonanlm. Zuor4a yr{alqnect ocraBJlf,ror HeAocraroqHo BpeMeHt?r Arrfl :narrvrca1vfl, pa6orrr.
Xotx nortpoc o cpoKax - ul$krBuryaJrruuft, Ho KaqecrBeHHas pa6ora co3Aaerpr B TeqeHue r{e.rleJrb
rI Mec{rIeB, a He AHeIZ [JII4 rlacoB.

Ipuuepuue reMbr peSeparon
1 l[IpuueneHl'Ie LlHTep0epenqura B HayKe r.r rexHr4Ke ((funrrprr, 3epKa,[a, pe$panrovrerp6r,

I,I3MepeHrIe Marlhrx cueqegufi , 3anl,Icb rolorpaurrl).



2. ['onr 4u$paKqrlr.r n upu6opax, (popunpyroqux uso6paxeuue: Jrr.rH3e, MrrKpocKorre,
TeJIeCKO.tIe.

3. (Doroenerrpr4rreoKr{e npueMHr,rKr4

orrrr{qecK}re npeo6pasoBareJrr{, OOy).
cBera (SorosnervrenTbr, (po'roguo4rr, gneKTpoHHo-

4. -flBreuze nIoMI4HeoIIeHIII{}I: ocnoBHbre 3aKoHoMepHocrr,r, xaparcrepl,rcpt4Kr,r, r{HTepflperarl]rrfl
B paMKa;K TGaHTOBrTX rrpeACTaBJr eUrzfi .

5. HrlnranefiHble rrpoIleccbl B cpeAax c KBaAparr{.rHofi Herr.rnefinocruo
6. HenzneftHbre ilpoueccbr B cpeAax c ry6uuuoft Henuuefiuocruo
7. lllparvrerpfiqecK[e npoqeccbr B orrTr4Ke u Koppefisqua (poronon
8. feuepaqun rapMoHtzK, oIITLIqecKoe AereKTr,rpoBaHr.re. @agosrrft crzHxpoHr,r3M r.r e.ro

peanr,r3arqur.

9. Cavo$orcycupoBKa BoJrHoBbrx ryrrKoB.

1 0. Henr,rnefi no-ontu.recKlle ilpoqeccbr B orrrr,rqecKr,rx BoJroKHax rr cBeroBoAax.
1 l, lleluneft na"[ onrr.rxa (porouoKpt4cranJrr.rqecKrrx BonoKoH.

12. JBunyNAeHHoe rcona6ranaquouHoe paccerHr{e cBera.

13. Jla:epHrrft repruor4epnrrfi cr{Hre3: cocro.f,Hue ra npo6levrr.
14. Py6uuonnfi naeep.

15.I.{d: YAG - rra3el?.

16, Jlasep Ha creKJre c HeoALrMoM.

17, I' enuit-HeorroBbre na3epbr.

18, Jlasepu Ha napax MeArr u 3oJrora.

19, Aprononnft lasep.
20 !)rcr.rruepHbre Jrruephr.

21, Jlasepu Ha Kpacr4renrx.

22,, tIorynpoBoAHr.rKoBbre na3epbr.

23. .Ilaseprr Ha rleHTpax oKpacKr4.

24" PeurreHoBcKr4x Jra3epbr.

25" BonoroHHbre Jra3epbr.

6) [lepe.reHb BonpocoB AJrfl TecrrrpoBaHrrfl
l. Jlrnnefiuo nonrpr,r3oBaHHoe r{3JrfreHr4e He-Ne na3epa c :lr.vpLl cneKrpa 20 MI'q

HanpaBJrrrercr B unrep$eporr,rerp Maxa-I-{en4epa. B oAHou r.r3 IIJreq 14

rlonyBonHoBa-tl nJlacrl4nra, 6es rlorepb noBopaquBaroqar noffpr{3arlr{ro Ha 906. Kaxoft
6rrrr paruocrb rrJleq, uro6rr Ha BbrxoAe uHrep([epoMerpa cser 6rrr nenruNpusoBaH Bo

AOJIXHA

BTOpOM
nopsAKe no nonro?

2. Kirr c noMolrlblo I(pllcranna nno6ara Jrnrvrfl, cAenarb Heronflp43oBaHHbrM nunefiuo
noJIf,pI'r3(lBaHHOe U3JIrreHI,Ie CBeTOAI4OAa C rleHTpaltnoft Anusofi BOJrHbr f00 nna u ruuprzHofi
cneKTpa 30 una? Karoft AnI{HbI HyxHo B3flTb xpucrall? O6HKuosenutrfi u neo6urnoseHHrrft
IroKa3areJIIr npenoMnentrfl, Ha AnuHe BoJrHrr 500 nrr.l paBHbr, coorBercrBeHHo, 2,34 u2,24.

3. B re'reHl4e KaKoro BpeMerlu (uo nopr4Ky Benr,rquuu) colHe.rHrrii oser MoNHo crrr.rrarb
norspu3oBannrna?

4. To xe, AJr,I cBerontloAa, v3Jrf{arorlefo B Ar.rarra3oge 30 nna c MaKcr4MyMoM Ha 500 nru?
5. Kaxa"fl Koppenf,Ill{oHHa.fl ([ynnqrax fnay6epa r,r3Mepflero.f, B 3KcrrepqMeHre no

ua6ruo4e,uurc (cKpbrTofi nolxpusaquu>? 3anncaTb BbrpaxeHlre.
6. .HeAuaroHaJlhHble 3JIeMeHTbI Marpr,rrlhr KorepeuTHocrr.r paBHhr HyJrrq. OsHa.raer Jrr,r 9To,

qTo cBeT He[OJrrpr{3onan?



7. MoNno JII4 rlo Bt4Ay BeKTopa ,{xoHca orrpeAeJrnrb, flBrrfleror Jru cBer rroJruocrbro t4.rrLr

qacrr,Iqn.o rroJrspr.r3orlaHurru? Oreer o6ocuonarr.
8" I(arosa roJrxua 6rtrr rorIqlrHa KBaprlesofi uracrr.ruKr{, opr{eHTrdposaHuoft (onruuecrofi

ocrro) noA yfnoM 45 rpa4ycoB K Beprr{Karu, uro6tr ropr{3oHTanbHo rroJnrpr,r3oBaHHoe r,r3nfreHr{e
ruraH-cimSupoBoro Jla3ella c 4ruuofi BoJrHbr 800 Hrra r.r AJrr,rrenbHocrrro r{Mnynbca 100 Qc Ha
Bbxo.4e I{3 nJracTI,IHKr,r oTaHoBLIJTOCT;

a) BepTvKaJrbHo [onspuBoBaHHbrM;

6) uenonnpI,BoBaHHbIM. [nynpenoMJreHr,re KBaprIa cqI,tTarb pannrrrM 0, 0 1 .

( t r),,, tt29. .{oxaxure, rrro MarpzIIbI tuala | | ,ltl- +lrl' = I o6pagyror rpyrry ro orHorueHr4 ro
[-t* t* )'t | | |

K Orrepaqr{r4 yMHox(elFrr4 r.
10. Iloxa":arl, qro BeKropbl ,{Nouca rnfl rrpaBorlrrpKynrpHoft lr nenoqupryn-apuofi

noJrrpr{3ar(r{r4 opTof oHaJrbHbr.

11. Cronrrr.rrr,ru BeIrIecrBeHHbIMLI lapaMerpaMr,r xapaKTepr{3yercr upozsnomnrni
ABP(MoltolBrrft cnero4enulenr? Oanoeaq rrJracrr.rHKa? Porarop? Orner o6ocnosau.

12. Kar upeo6paryercs BeKTOp [Nonca, KorAa BeKTop Cror<ca noBopagr4Baercfl. Ha 7T BoKpyr
ocra o:? 3annurnre Marpr{qy .{xouoa.

13. Korvlrr.ryrarlitBHbl.TILI rloJlf,pll3arlrroHHhre npeo6pasosauus? Orner o6ocnonart.
14' Moxno nu npI,IAWam ua6op (fasonsx rrJracrr{HoK r.rJrr.r poralopoB, xoroprrft nro6oe

lonrpr,r3 an[r4oHHoe coororHr.re npeo6pasoBhrBaJr 6lr n oprorouanlno e ?

15 (a) Kar Aonxen 6rtrr nontpl,I3oBaH cBer, .rro6rr upor{3BoJrbulrft pbrarop He MeHrJr ero
cocro.flHu.s rroJrrp[3auun? (6) Karprira AonxeH 6rrrr porarop, .no6rr oH He MeHrn nporr3BonbHo]to
cocTofl H1'rr rroJrflpr{3arluu cser:a?

a4/L /L
16 Karc r,r3lrJracrr.rHoK : lr - c.4enarb unacruHry :?2

623
17, Irlnrerorcr qerBeprbBoJrHoBbre rrJracrlrHnu l.nfl. rnnyrreHr,rfl yAG:Nd na3epa c gluuofi

BOJIHbI 1064 nnr. Byayr nld ABe ralole nJlacrr,rHKr.r pa6orarr KaK oAHa nolydomrosas nracrllrrra?
By4er JII{ ()AHa rarratr [JIacrzHKa pa6orarr KaK noJryBoJrHoBa-fl [JracrHHKa An r.r3nfreHur nropoft
rapMoHr.rKrr Toro xe nasepa?

18, Cser, nontpl43oBanuuft nauefino no x, rra4aer Ha cr.rcreMy uz 5 nJraorr,rH ?vl2,npuueM oct4

Bcex qerHr,rx flJracrr4r'x HalpaBneHbr rroA yruroM *1o r ocIl x, a ocn Bcex HeqerHbrx _ no4 yrnou _1Lo

r ueft. l(ax 6y,4er [ontlpt43oBaH cBer Ha BhrxoAe? A ecnu Bce rrJracrr4HKr.r opueHTLrpoBaHbr

oALIHaKOBOT - rIOA yrJroM +1o r ocu x?

19. ![na oplofoHanbHo noJrf,prl3oBaHHbrx MoHoxpoMarr{qecKr.rx nrrKa. cBera rrpoxoArr qepe3

oAI'IHaKoBbte (pasonue rIJIacrLIHKrI, a 3areM c6ranarorc.s Ha gKpaHe. Ey4er ml ua6nroAarbct
unrep$epenqzr? Orner o6ocuonarr.

20 . Hlafttn crerr eH b rronrpr.r3 arl r4pr rnfl . o4n o (p oroHH o ro co cro flHvr fl ..
21. Kar r,r3Mepr,rrb napaMerp Croxca Sr?

22.HapucoBarb ycraHoBKy Ars I,I3MepeHr{fl rou6unaqun [apaMerpoe CroKca Sr+Sz"
23. Bu,ruc.rrr4rb KoMMyrarop [Sr,Sz].
24. Cocaar.Jurror Jrr4 rpyrny oreparopbr crorca? orner o6ocuoearr.

25.Buqucnllrb napaMerpu Croxca Anfl cocrorHr{r lvac) +clZrO), reneprzpyeMoro np}r

CfIP nepnoro rlzra. Karue rapaMerpbl Crorca Moryr 6rrrs zsldepeHb,r oAHoppeMeHHo Ars orolo
cocto.sufls'l

26. fioxazatb coorHorrreuue So2 =:So2:*So.



27.llainu cpe4Hee sHaqeHre oreparopa S2=(S,S) n o4uo(foroHHoM coororHr.M.

28. Ilafiru KoMMyrarop [Sz,S r].

G{r)29. Ilor<aNnre, qro [p]r3HaK HeKJraccuqHocrr.r D6(0)= F1, gn=*, He

8k Gs)"

BbrrroJrHj[er cfl. g.nfl. TennoBoro (raycconcr<oro) uslyueHr,rr.

30. Bunonnflercfl, nr{ DTor [pr,r3HaK Anfl KorepeHTHoro uzlyrcuun?
3l.Ilatrrcu o6terrr KorepeHTHocrl4 AiIs r{3Jrfreufir Ar{oAnoro Jra3epa-yKa3K[ c AJrr{Hofi nonrrrr

650 urra, urupunoft creKTpa 10 uu, AI4aMerpoM nyqKa 3 uu u ausparqzoulroft pacxoAr.rMocrbrro.

(3auerrr 3,u,ecb yrloMldHaercx 4z(fpar<rlr{oHHarr pacxoAr.rMocru?) IIpz KaKoft Morrluocrrr ra:epuoft
yKa3Kr.r n o6tenre KorepeurHocru 6y4er oguu (forou?

32. rlelry paBHa P-$vnrqux.n;ns BaKyyMa? A (fynrqzr Burnepa?
33. Kaxze BeJII,IqI,IHII HaAo Ll3Mepurb B gKcnepr,rMeure, uro6u y6e4urrca B HeKJraccuqHoc:fkr

4nyx(f ororaHoro cBera? Hapnconarb cxeMy gKcnepr4MeHTa.

34.Ilafiru napaMerp rpyrn:llpoBKll (noprrauponaHHyro KO nroporci nopr4r<a) g@ rJrfl
r^\ -.r-\ t ,) ,^r')

cocrotHt{n crlO)+Plz),lol'*lpl- =1. npu KaKoM ycnoBr.ru cBer B rar<bna cocrorHr4r4 6yaer

o6raAart aHTr4rpylnuponrroft ?

35. Kaxoro rrop{AKa AoJIxHa 6rrm nenuneftHocrr y cpeAbr, qro6rr n ueft Bo3MoxHa 6rr:na

reHeparl ar: rpex$oroHHoro cBera? 3anuuture raMr,rJrbroHrraH.

36. Karr,re (pusu.recxue BeJII{rrI{HbI LrcMep{rcTcfl. npv npoBepKe n.epar}encrna Benna n $opue
Knaysep a-Xopua-Llluuouu-Xolsra?

37. Iloxagarb, r{To AJII cBera n 6erroscKoM cocroflHnu (xora 6rr oAnou zs uerrrpex),

Yt : f'ful x bl a[)lvac) ,

@t: f'lo\trfb[1lvac),
rAtt oI ,bf - oneparopbl poxAelvIs. B nonflpr43arlr4oHHbD( MoAax x,y, d rruAeKcbr I,z

ooo3Harlanr rlpocrpaHcrBeHHble Mro.qbl, cBer B raNAoft lt3 npocrpaHcrseHHHx MoA noJrHocrbro
HerroJrrpt4:ronau (creneHb iloJrrpu 3a\nLr paBHa Hynro).

38. IIpz a6colrorHofi ranz6ponre (foro4ereKropoB c rroMorqbro 6uQoroHHoro uora (no
MeroAy.Klrururo) oAI,IH I,I3 AereKTopon nrr6upaerc.s 6oree mupoKononocHbrM. (rar no yrJry, Tax r,r

no qacrore), ueu 4pyrofi. Karofi rr3 AByx rereKTopoB rrpu srou nanra6pyercx?
39.E"cttu 6u y Aercft KalIlTaHa fpaura 6rrrt Nrasruux Oyxo c rrpe3Bbrrraftuo vamn'r

3arP(aHIleM, ua namoft yron 6rr orKJloHtrrJracb rrJrocKocrb rcaqauuft no{ne KpyrocBerHoro
rlyrerreclTrll4fl Iro 37fi.napar'leuu? Ilpo4oJrxr.rreJrbHocrb nyrerrrecrBr.rr - 365 4neft.

40, FIa raxoft yroJtt noBopatll{Baerc.fl nJrocKocrb na.rau[fi Marrrrr.rKa Oyrco s CauKr-
llerep6ypre sa cyrru?

41, FIa r<arcofi yroJl rloBoparrl,IBaercr noJrrpv3arlvs. cBera flpu npoxoxAeHlrr{ qepe3 3 sr.nKa
cBeroBoAa,, 3aKpyqeHHoro B Br.rAe crrurpurv c paAnycoM 5 cru r.r [raroM 1 cir,r?

42,, C)ner, nonrlpl,I3oBannrrfi nraneftuo no X, npeo6paryercr B cocro-rrHr{e c mzsefiuofi
rontpl'I3ax:uefi noA 45' a) poraropoM, 6) unacrunxoir )"12. B rarorr,r cnyqae 6y4er 6olrure ua6r:r
reoMerpurrecroft (pasu? O'ruer o6ocuosarr.

43, T'o xe, uairrn na6er reoMerpr.rrrecroft Sasu.
44,. C)eer, rroJlflpll3oBannrrfi flpaBorlr{pKyJrf,pHo, [po[ycKaror rrepe rnacrr.rHKy )"12,

kc,o,

29.

opI{eHTLIpoBaHHyro orlTl,IqecKofi ocrro rroA yrJroM I K BepruKarrn, a 3areM rrgpe3 ToqHo raKyro xe



lnacrl{IltKy, opI4eHTI{poBaIJHyIo onTl4qecKofr ocrro noA yrJroM -X K BepruKanr,r. Haittu rr3MeHeHae
feoMerp'r.rrrecroft (pasrr.

4 4 . Oueuure rryBcrBr{TeJrbHoorb KBaHToBoro MarHeroMerpa.
45. Kar c [oMolqbro Qasonofi rrJracrr4HKr.r cAeJrarb 500/o cneroAeJrarenb [rrfl. x- pr y-

rton {pr.ISallnouurx ir,tog?

46. To xe, AJIS rloJxyBorHoeoft u qerBeprbeoruonofi nJracrlrHKr4. fitr_ntawunrcu]vl3?
41. HenolrpusoBaHHoe IrcJryqeHue, rpr4foroBJreHHoe r.r3 x-rroJrrpr.r3oBaHHofo H3ryqeHufl

TerIJIoBoro llcroqH[Ka (rar?) [poilycKaror qepe3 noJryBoJrHoByro rrJracrr.r]rrKy, op[eHTr.rpoBaHHyro
noA yl'n,oM 22.5" x x, 3areM c noMolrlblo [pr,I3Mbr flana, nrr4enxrorqeft x- kr y- noJrtpl{3arlr{lo,
HarlpaBJltxor Ha ABa oAHoMoAoBbrx AereKTopa (.rro oro 3Haqvr?). Kar r.r3Mepr,rrb HopMr4poBaHHyro
KoppersrluoHHyro Synrquro gxy? rlevy ona 6y4er panua?

48. By4er JIIz npotltJltlTbct e(f$exr <crprrrofi rroJrrpr{3arlvu>> Al,ls.corHeqHofo csera?
49. Oupe4eleHl{e KoppenrIlnonHoft Qyur<qzrz Broporo rtop.sAKa G*-. Kar ee zsueprzrr?
50, Onpe4eneHl4e I,t cxeMa 14 3MepeHr4r KoppeJrrrluonnoft Synr<q1.ru Ci(2)o.

51, YxaNur:e ABa He3aBI4cI4MbIX r.ruBaprraHTa npeo6pa-sonanuft nonf,pr.r3aqr,ru BTopolfo
nopfAKa no rroJrro lr oAr4H 1'IHBApII.A]JT qerBeproro [oprAKa IIo [oJrro.

52' Ogau rIeJIoBeK (uasonev: ero X) yrBepxAaer, qro KorAa 4nyx(forouurrfi cner raAaer rra
50-0lo cseroAeJII'ITeJIb, o6a (foroua BcefAa Ha[paBnflrorcr B o.qtrH BbxoA. Ilpan nra X?

53, Haft4r.rre (*) s cocrosHlru "c4aroro naryyua,, l0)+cl2), c(<.1.
54., Iloraxnre, rITo AJII cxaroro BaKyyMa (a2) ornuyHo or HyJrr, a (a) panuo HyJrro.
55, Haftrulre HopMl{poBaHrlyro KoppeJrrrlroHHyro (fyuriqzro Broporo rropflAKa g@ B

cocro.rrHl.rrz "cxaroro naryyua" l0)+cl2), c<<1 .

56 Hapzcyftre cxeMy sKcrlepuMeHTa rro ua6ruo4eHuro aMrrnr4TyAHor.o cxarrzf,.
57. Hapncyftre cxeMy sKcrepl{Meura IIo na6nro4enzro KBaAparypHoro c}Karug,
58. 3anurnrlre npeo6pasoBaHvfl, Boroffo6osa Anfl. HeBbrpoxAeHHoro rapaMerpnqecKor.o

ycI'IJII'ITeJIf,. Ilor<axzle, qro oHI,I coxpaHrror KoMMyrarlrroHHbre coorHor11eHtlfl.
59, I,Iso6pasrar:e na Saronoft urocnocrr4 cneAyrorlue cocro flHufl. cBeta
1) cxaroe rro KoopAr,rHare;

2) cxaroe uo $ase;
3) cxaroe ro quc.ry $oronon;
4) clraroe no (pase 14 KoopAr{Hare oAHoBpeMeHHo,

60. Kan nonyllITb B oKcrleplrMeute 4nyx(poroHuuft cner, He racrroJrb3yr cnoHTaHHoe
napaMeTllr{qecKoe p aece r.uue?

61. Kar nonyulTb B oKcnepHMeHTe cBer c aHTr,rrpynnuponr<oft, rrcilonb3yr cnoHTaHHoe
napaMeTpr.rqecKoe pacc e xuue?

n) rllepe.reHb BorrpocoB K 3aqery
1. onrzr<a. or 4pennnx Ao Hn,rcroua. or Hsrorona.uo Mar<cnerna.
2. Vpanneuux MaKceerra. SrexrpoAr4HaMuqecKar nocrorHHarr. 3nexrpoMarHr,rrHa.r{

npr{poAa cr}eTa.

3. C:rpyrcrypa .flnocKofi elercrpoMarHl{THoft nomm H ee rrpeAcraBJreHr.re s roMnrercHoft
(fopnae.

4' llnornocrb rloroxca 3HepraI4 I,I I,IMnynbca gJreKTporuarnurugfi BoJrHbr. ?Inre'cus'oc'b
BorrH. Paboru II.H. Jle6eaesa.

6. zsryuenu:e gJreKTpoMarHr4THbx BoJrH. cSeprEuecr<r4e BoJrHbr.

7. o6urr'Ift [oAxoA K KBarIToBaHIrIo gneKTpoMarHr,rruofo rroJlf, B peJr.f,Tr{Br,rcrcr<ofi v
HepenflTr4Bucrcroft Teopr4r.r, Kanon.a.recKr.re [epeMeHHbre.



KaHOHLrrreoKr4x [epeMeHHbrx B MexaHr,rKe

10. Cro6r<u llyaocona v. Ar{HaMr4Ka rr

IrepeMeHHthrx

brx OynKrluft or KaHoHr4rrecKux

I 1. EcrecrseuHalr rrr[ptru a tu:auit uelyreuza. JI qencxzfi KoHryp.
t2. Coouroureulre MexAy [poAoJrxr,rreJrbHocrbro yJrbca u utupnnoft cneKTpa.

8. CxeuaKBaHToBaHr{rgJreKTpoMarHrrrHoroloJrt paMKax

9. Oyuxqura fauullroHa ra JlarpauNa. y Vfl'

fauumronona (f opualusnra
o[I4CbrBaIOque AI,IHaMr,rKy

Ha I,r BpeM{ x:orepeHTHocTr.r.

ACTI,I I4C[OJIb3 OBAHI,Ifl .

aCTLIHKa.

u KoII.IqecTBe]IHoe oIII{CaHI4e.

permeTKa.

HbIX perxeror. Paspeuraroqa"r

cr.rHxpolrrr3Ma.

e. BPMIi u o6paqenrre BoJrHoBoro

ro HaKJroHa ra panuoft TonrrlaHbr.
I L llurepS epeHrlr{r HeMoHoxpoMarr4 qecKr4x BoJrH. Ha I,r BpeMr KOrepeHTHOCTrr.

12. .MnororyqeBar r.rnrep(fepeHrlr{s. flpocnerneuz orrrrzKt4. [zelerrpzqecKne 3epKana.
I,Inrep(f epeHrlrroHHbre (purrrrprr.

1 3, IMnorony.renoft unrep(f eporvrerp Oa6pu-llepo.

13. I4urep(fepeHrlt4fl MoH0lxpoMarr.rqecKr.rx BoJrH.

1 0. lllzpnHa rzurep$epeHrlrroHHbx rro Jroc. llolocrr

14, Oros'ru'e gneKTpoMarHr{Tnrbre BoJrHbr. Olrrr Bun
15, l[u$paxrlrrr cBera. MeroA soH OpeHers. 3ounaq
16, l[rzQpaxqux (DpaynroSepa Ha ulenr: KaqecrBeH

19. Cuer<t'panlnrre xapar(Tepr{crr{rs{
cnoco6nocm. Kpnrepzft Psres.

20. CzHycoz4alrnax perrerKa. Oagosrre
yJrbrpa3rryronofi BoJrHe.

rrpoHr{uaeMocru. n{noffi Hoe JrfrenpenoMJreHr.re.

23. flonrpzsaqr{oHHbre npra6opu: npr.r3Ma Hrzroll,
24. Ouru.recrue ycr4JrrrreJr[. Orpzqarenruar

Lr3JIr{eHIIr.

25. Jla:eprr. llpnHqr,rnuaJrbHar cxeMa. yclonue
Mo.qynrrlrrn 4o6poruocru. Mo4n.

eneprerr'l qe cKr,rx co cro slu.uit.

28. Korra6unartrr4orrHoe paccernr,re cBera.

30. feuepaqur nropofi rapMoHr,rKr{. Vcnonve Saso
31. CaMonosAeftcrnrae cBera n uelznefinofi cpe4e.

32. flapaverpuqecKr.re flpoqeccbr n uenraneftnofi
(pponra.

17,, [r.r$parqrax OpayuroQepa ua AByx rqenflx. Au$
18, ,{ra$panqzf, Ha KpyrJror,r orBepcrrau. faycconu

14. .{z$parcqux @payuro(fepa Ha

21. fluSparqlrfl HaMHofoMepHbrx crpyrrypax. Oo yna Bynrrpa-Eperron.
cpeAax. Teusop Ar,rgneKTpr{.recxofi22. PacnpocrpaHerrr{e cBe,ra B aurr3orponHbx

xpor,r3M.

reparypa. Vcrosue ycurneHr4.fl

pHofi reuepaqlrr4. Cnoco6.sr

26. Tnep4orenrHrr:ft na3ep nra py6une. r{erlrpexypo cxeMbr OKf.
27. fagosHft Jra3ep Ha cMecr,r He-Ne. Mexanusru co3AaHr4fl uunepcuofi 3aceJreHHocrrir

29. Ocnonnrre ronolreHr.rs Herr,rHeftHofi oururz. qecKoe AeTeKTr.lpoBaHue.

33. Onrura ABr.rlKyrrlr4xc.fl cpeA. 3$Sexr Canrsxa.
34. SQQerr {onuepa B orrrrKe: upo4onrHnfi rz bIPI.

35. I4nrep$eponaerp MaftxerrbcoHa. Ilou.arue o Oy neKTpocKonlru.
36. Crarracrurca QoroorcrreroB oIHoMoAoBoro , Torrerll{hlfi Aerer<rop nom B

KBaHTOBO,M paCCMOTpeHUV.

37. Pacupe4eneuue (poroorcrreroB npr,r perlrcrparlulr rroJr.rr B SHepfeT'r,rqecKoM cocTorHlru.



38, Crarucrura dloroorcqeroB rrpu perucrparlulr
([orouon.

39. Ooprrlyna Cr<zurnrE-MarrAenr.

40. Crarucrzra $oroorcueron MHoroMoAoBofo

Arrclepcr4rr qucna (poroorcueron.

Koop4zuarHbre r,r r.rMuynbcHbre cocro.flHr.rs. Cnssr c Apyrr,rM
43. Marpzqa rrJrorHocrlr B gHeprerraqecKoM

fuuomrure.[rHaq rureparypa
1. Knauronax Szsulla rr HaHorexnonoruz [3

2oe, ncnp. ?tr 4on. -IVtr. :Texuoc(pepa, 2013, I2Bc.

rIoJIt c [poI{3BOJIbHOr4 crarucrraroft

6 asvcat n: . Crrte[ranrrue cocTorHr.rg.

npeAcraBneHlrrr. Korepeuuroe P-

AUIIOHHOE OEECTIEIIEHI4E

BN 978-5-9729-0078-7

rpor{3BoArrqas (fymqz:r,

41. Suepreru.recKr4e cocrorHr4s 4lr o4uoft r,r rvr rvroA. 3anmcnMocTb oT BpeMeHLl.

42. Korepenrubre cocromrus. Cnsgr c guepreru 6asr4covr" Oneparop cMerrleHr4r.

npeAcralBneHrze. Oyur<qur Buruepa. Xaparrepzcrr{qecKas
44, Crarucrura xaorrrqecroro rroJr.rr. flpzsuaru r.rqHocln cneroBbrx nolefi .

45., 3aroH Kzpxro$a Anr cpelHefo qr4crra $oronon MOAe.

46,, 3axou Ku:pxrorfa AJUr ruyMoB KBaHroBoro yclrJr

7. YTIEBHO.METO.III4TIECKOE N I4HOO
Ar4CrIUmJrr4Hhr

Oc,nosHaq fltlleparypa
1. [u$parrlnor{Ha;r orrrrzKa ra Hanodtoronuxa fi) unrrft pecypc] / Be:yc E.,4.., Eurcoe

[.A., .{ocrtoJroBr4q JI.JL, Itonanen 1,.A., Kornap B.B., FIan on A,f,, llop$zpren A.lI., Cxz4aHoe
P.B., Colt{rep B,A,, Cra$een C.C., Xonzna C,I{. - M. : @ TIIL4T"2014. - 608 o

2. I{vxauon, B.H. Bononouuo-orrr}rqecKar rexHuna I
M.-f,. -flr,oureB. - M.: I,In0pa-ZnNeuepus. -2011. - 640 c. -

3. llpocrpaHclBeHHatr crpyKrypa r.r3ryqeHr4t

rreKrpoHHtrft pecypc] / B.H. I{ynauo,e,

TexHoJrourrlrecKr.rx Jra3epon [Snexrponuufi pecypc] : y.re6
BOJIHOBOAHbTX 14 BOJIOKOHHbTX

noco6ue / A. f. fpr.rropr.auq, B. I).
2014,37 c.

uufi pecyrc]/HenoluH B.K.-?Isganne

Bacprllqon. - M. ; Zs.qarertcrso MfTY nrvr. H. 3. Bavua

2. ,llruepHrre npu6optr I,I MeroAbI r{3MepeHr.rr AanbHocT}r:yue6. Iloco6ze Eoruuancruft B.E. u
Ap. roA pe,4. Kapacr,rBoBa B.E. I4saareJrbcrBo: (Mfry zna. fayrr,raH $ 2ar2r. 92 crp,

416c.

3. .Arr4peee A.H. u 4p. OnruqecKl{e r3MepeHus -M. : YHunepcurfercrcar xnura;Jloroc,20112,

8. IVIATEPI,IAJIbHO-TEXI{IFIECKOE OEECTIEIIEHI,IE ATICIII4TIJIIIHbI
flptnueueuze MyJIbTLIMeAvI:[nrx npesenraqufi u KoMrrbrorepHbrx crzrrrynxqgil

o6ecneqflnaercs npoBeAeHI4eM sanxruft. 3 ylr(e !6opy4onauurr" MynbrrzMeAraftuuvr
o6opy4on au uev_ ay Auropr{fl x r<aSerr, pu @ulIM.

[rut o6ecneqeHll.fl IrpoBeAeHI{r na6oparopHblx pa6Qr rrMerorcs KoMrrbrorepHbre KJraccbr
xa(fe4psr qDuilM v creqrraJrr,r3rrlloBaHHbre y
coBpeMermuu o6opygoBalJr.reM 4nx larepHoft
rrHAyrlr{prtBaHHbx npoqeccoB.



Pa6o.ras ilporpaMMa. Ar.rcqulrr.rHbr cocraBJreua B u c rpe6onanvrflMtr <D|OC B;O

(yponeus rroAroroBKt4 KaApoB srrcureft nna-nu$r.rnaqrau) HarrpaBJreuuro 03.06.01 <Dugr.rna u

acrponoMr4f, tr HarrpaBJreHrrocrpr (npoQralro) no4roronru

Pa6ouyro rporpaMMy coclanrzl .u.dl.- C.M.
no.qlracl)

AorIeHr ra$. <DnIIM llpox
, no.quucr)

flporparrrruapaccMorpenax4o4o6peuaHasace4aHrrpr <DullM

flporoncu Ns /5d __or f. P6- ,//- rorc
3ane4yrcrru,ufi xa(pe4pofi
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