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o6penonaHus, B ycroBr4rx BbrcoKofi crenenr.r lr3Mer{qr.rBocrra pbtHorrnofi cpegu, c

Qopnrraponanuro 6yayruux HayrrHo-reAarorr{qecKr.rx KaApoB s o6racrz Jr

neo6xoAul,roro AJrr ycueuuof,r pa6oru n phrHoqHbrx ycnoBr.rrx coBpeMeHHoil Poccur,r.

3alla'rn Kypca c(fopvrHpoBarb y aclupaHToB Teoperr4qecKr,re u rpaKT'[qecKr.re 3HaH

14 KoMIIeTeHIII{u npu perreHzrz coBpeMeruHux npo6.neu lasepuofi (pusurcrz, B qacrHoorrr:

- rlyreM rIpI4MeHeHr4r ocHoBHbrx nonsrufi, KoHrlerruzfi u uoAelefi conpelrenno

HayKr4;

- 3a crleT I4CITOIb3OBaHUH B TeOpULI I,I Ha rrpaKTVKe COBpeMeHHbrX TTOAXOAOB 14

MI{KpO- r4 MaKpoMr.rpe.

OcHosuoft za4a,rcfr. ArrcqvrrJrLrHbr raK)Ke flBrrfle'rcr Lr3freHr4e KOtepeHTHbrx

KBaEmoBo-orrlrrqecrKr.rx eS$erron.

2. MECTO APICquil.ru{IIbI [f CTPyKT'yPE OIIOII Br0

f\auuax Ar.roqunnr.rHa orHocr,rrcrr K Ar.rcrlr4nnr4HaM no ntr6opy napnarunHoil
noAI'oroEKr.I acrurpaHloB no HarrpaBJreHruocra <Jlasepuaa (fraszra>. 3uauux, (popnrnpyenr

neo6xoAr.rrrnbr KaK B rrccJreAonarelrcrofi pa6ore, TaK u AJrf, rrHx(enepHr,rx

vey
K[,

bHOTO

EAHIZE

I4K!1,

t-IOT

ypcoM

K .n,n-f,

6urr

HarIpaBJIeHnfi ra:epuofi rexuzrru. Irlslo:xenne Marepr,rana B paMKax r{:ypca yq['rbrBaer, B.bIE

noJIo)I(eHIltr ra:epnofi Su:nrir, TaK 14 coBper\i{eHHbre reH.4eHuIzLI AaH:Hoit olrraclru Haylfla.

ll Haorotrqee BpeMfl o6racrr ucnroJrb3oBaFrrzfl KBaHTosofi onruKr4 B R:at{eorBe 14

TexHoJlorl4rllecKofo I4HcrpyMe)HTa rroqfo.rrnrno pacrrrvpflercs' Kypc <Ksaurosaq o Aaer
I{KI{,ocHoBy Anfl uocre4ytoqefi pa6orr,r cnerlr4aJrr{cra n o6lacrn .nasepuofi

0I,ICTeMaTLI3I4pOBaHO npeACTaEnflsnpLrHIJnnbr 14 npuMepbr npr4MelreHrrr na3epHoro r,t3nyrt

3. KOMIIETBHUIII OEyTIAIOIIEIOC.fl, OOPMI,IUyEMbIE B pE3 TE
o c r] o E Hrrfl [vrc\ r4rl JII,IH bI

B pe3ynbrarc ocBoeHr.rr [porpaMMbr acflr4paHrypbr y Bb]nycxHr.rKa 71o

ct[oplruponar{br cneAyroque x:oMrrereHrlr.ru:

0
u

:t'A

yK-l oloco6nocrrro K Kpr.rrurrecKoMy ananroy

Aoclr4xer{urft, renepupoBaHr.rm HoBbrx ugefi npu perxeHr.ru

3ag.a,<, B ToM rrrrcne B Mex(Alrcl.Ikrrrnr,rHapHr,rx o6laclrx;
yK-5 cnoco6uocrblo nJIaHI4poBarb 14 perxarb 3ararfpr co6creeuHoro n;ro$e:ccr'r

Jrr,rqHOcTHoIo pa3BI,ITr,Ifi ;

OIIK-1 cuoco6nocrr caMoclrotreJlbHo ocyruecrBJr.flTb, HayqHo-r{ccrero

AetreJlbuocrb B coorBercrByuqeft npoSeccrroHa,TbHoft o6nacru c r{crronb3oBaHr.reM

Mero!;oB r{ccneAoBaHur u uu(fopMaur{orrHo-KoMMyHr{Kaur4oHHbrx rexuolclrufi;
tIK-2 cnoco6uocru allaJll{3lrpo]larb rr panpa6arrrnarr HoBbre MeroAbr u

rIpLIHtII,InbI reHepatll4t4 u npeo6pa:oBaHr,r.f, KorepeHTHoro orrrr4qecKofo Ia3lryqerrr4q;

tIK-4 loronHoorb nprLIMeHflTb coBpeMeHr{bre MareMarrrrrecKue MqroA},r r

v oqeHKe ooBrleMerrHbnx

I4CCJIC,IOBATEJI];CKI4X II T

rrpoueccoB rasepnclfi $r,rsuxr,I, KnaHrosofi onrIrKrr, Sorouuru r,r Jla3epHr,rx HaHOTex



LIccJIeAoBaHVtr 14 uHqopMarl[oHHo-KoMMyHt4Kaur4or{Hbre rexHoJ]or'}rr4 (Oill(-1); nonrie

$usuuecrue rrpuH]tlurrbl reHepallru{ u [peo6pasonauvfl KorepeH'rHoro orrrpuecxoro
(fIK-2); coBpeMeHr{bre MeroAbr r{ TexHoJrorr.rr.r HayqHoft nouvynnKa\vu Ha rocy
LrHocrpar{HoM r3brKax (YK- 5 ) ;

Vueru: pa6orarr c uurpopnraqueit u:t pa3nr.rr{Hbrx croqHlrr(oB, BKJtroqa.fl cere pcbl

ceru I,IulepHer, AJrt peilreHIax npo(feccr{oHi}nbHb.D( t4 corlrrairbl{b.x 3a4aq (C)IIK-l); rc

flepeocMt'IcnnBarb HaKonn urmrfi otrbrr, r,r3MeHrr]b npu ueo6xoAr4Mocrl{ Bkr)\ kl

npo$eccuonanrnoii AesrenbHocru (YK-l); co6upalr, o6pa6aruBarb r4 r4Hreprrperr.rpo

coBpeMeHHbx HayrrHbIX uccre.4onanr.rfi, ueo6xo4zrr,mre Anrr (foprrauponaHut Br,r

tIK-s foroBrrocrblo I4crtroJlb3oBa'rb coBpeMeFrHbre MeroAbr narepuoii t[u:uxn u
TexHoJIorI4ft u pasluqHblx o6racrrx HayKrr r.r rexHr.rKr,r, BKJrroqas BbrcoKo'ToqHble o

I{3MepeHIlf, tr.lo4nQ,ulallurc u o6pa6orry MaTepHanroB, JroKarluro, JriBepHyrc MeAr.rxr,rHy 14

B pesymrare) ocBoeHLIlI Allcqunnr4Hu o6yraroquftcs AorxreH .qeMoHcrpr4poBarb
pe3ynbrarbr o6paronaHz.r :

3narr: MareMarrrqecKrre MoAenu AJrr perrreHur $uszuecKr,rx 3aAaq (1tK..4, IIK-5);
noAxoAbr K rrrlcneHHoMy peureHr..rrc (furuuecxux sa2;a't ()'K.-1); conpeMerrH

pasBrtufr (yK-5); caMocro.urenbno ocyqecrBnsrr, HayqHo-raccJreAoB€rroJrrrcKt)4o

coorBercrBYtoqefi npolpeccuonatrruoii o6racru c r4crroJrb3oBaHaeM coBpeMer{}rbrx

I4ccneAoBaHuxuumSopMaIIIlor{Ho-KoMMyHr,nKarluolrHbrx rexHoJrorurfi (OIIK-1);
B.nanerr: crroco6nocrblo crpol4Tb MareMarr,rqecKr,re MoAe,rrfl o6rerroe

nu6upatr qprcleunrrfi MeroA I{x MoAenmpoBaHr.rr, paspalatstBarb HoBhrfi unu nrr6upar
aJIropI4TM peIxeHLIs 3araqu; cnocoduocuro K rrHTeJrr:er(TyanbrJorvry, KyJ{

HpaBcrBeHHoMy, (pusuvecrcolry v npo$eccuoHaJrbHoMy caMopa3Brrrr.rro, noBbrrrreH

reanu(futcaqvv pr MacrepcrBa. ([I{-2, OllK-l); cnoco6nocmrc npuo(ipe'rarr, Hor}bre

npoQeccnoHaJlbHble sHanplfl., I{crronmy{ coBpeMer{Hne o6pasoBareJnrHbre) il uH

TexHoJIorI{LI; cnoco6uocTbro coOr?BJI.IITT, tr{ KoHTponr4poBarb rrJritH BhItroJI

nnal{upoBarr neo6xoAI4Mble rnfl BbrrroJrHeHr,rr pa6oru pec}'pcbr, olqeHrrB€r:fb

co6creeuuoft pa6onu (lIK-s, llK-4); cnoco6nocrbro rrJraHr4poBarb 14 peruarl 3aAaqr{

npoQeccr,IoHaJlbHolo LI rlltlHoorHofo pa3Br4rar (VK-5); cnoco6uoc'rbro K Kpr.rrr4rrecKoMy

oIIeIlKe coBpeMeHIJbIX Hayqr{brx 4octuxeuzfi, reHepr4poBaHr4ro HoBbrx ulefi [pr4
I,ICCJIeIOBaTeJIbCKID( rI [paKTI,Ir{eCKI{X 3A,\aq, B TOM r{I{CJIe B MeXAIrCqUnrrIHapHbIX

rrK-.5).

4. CTpyKTypA r4 COAEPXAHI,IE AIICUUIIJTIIHbI
O6ruas rpyAoeMKocrb ALIouI{ilJrrrHEr cocranrxer.3 3atrerHbre eArrHt4rlbr, !!! uacon.
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coorBercrByloul{M HayrIHbIM, npo$ecczoHuulbHbrMr, coulraJrbHbrM lI orr{qecrrrrra npcl6le t[IK-s,
fIK-2, OIIK-1); rJI{}HIrpoBarb rr pelxarb 3araqv co6crseuHoro npo![eccr.roHzurbHoro r{ Jrrd

Bn4rr yue6Hoil pa6orlr, Br(JlroltaJl

caMocrorreJrbHyrc pa6on'
acn0paHToB

Ksauroesre ($or:onusre) acrreKTbr ueluueiiuofi
OIITHI(H

KorepeurHocrb B KBaHroeoi,i orrrr{Ke

Crarucruqeclcze csoficrBa cBeroBttx nolefi



C OAE PXt AHI,IE AI,I C qI{[ JI I,IH]bI
1. OuroeHoe coAep?r(aHr.re Kypca,,

l.l.Bneaeulre.
Ocrronnrre upo6lerr,ru Lr HanpaBneHr.rf, B coBpeMeHHofi o.[TuKe.

gJleKTpoMarnvrruafr;. Teop[r cBera. Klaccu$axaqur 3neKr]poMarHrd'rubrx Bo

gneKTpoMarHLITHbIX BoJIH. Zcroqnurz cBera, r.rx xapaKTepr{crr{Kl4. Orpanu.renHoclr,
TeopI4Ir. KopnrycrcynflpHo - noiluosofi A)/aJrrr3M.

L.2. Ocuonbr sJreKTpoMarHrrrHoii reopun cBera.
Ypanneuur Marcnerua. Boruon<le ypaBneHr{e. Eeryuue gneKTpoM&rErr4TH

Cttopocrt cBera B oAHopo.qElbrx r.r3orporrrrbx AllsJreKTpt4xax. ll:rorHoclE, gHeplrlrrt rr
3JIeK.TpoMarHI,ITHbIX BoJIH. Bertop Yrrrorra-lloftnrunra. I4nreHcunuocrb cBera.

Onrrrrr Jle6elesa.

1.3. MoaylupoBaHHr,re BoJrHbr.

MoAenu ortrlrqecKoro t?rsn1nreHr.rfl. BoffrosrIe
Mou oxpouarr.rqecKue rr KB a3uMoHoxpoMarr,rqecKr,re B o JrHbr,

aualfi4g r,r Oypre-crlHTe3 BoJrrroBbrx noleft" Cuexrpalrnar
MexAy lpu.rre.rrbHoorbno r.rMrryJrbca r4 urupuuofi cle KTpa.

1.4. Ilnnelr,ue uHrep$epeHrlrrn.
I{nrepSepeHrlr.rr MoHoxpoMarr.rqecKr.rx BoJrH" IrlureprfepeH{r4r KBa3r4M:oHoxpoM

cBera. (Dynrqurr BIzAHoorIr. OcHOsHbre uurep(pepeHrlr4onHEre c)(eMr,tr.

uurepQepeHIILIoHHbIX KaprI{H AeneHraeM BoJrHOBoro (fpoHra (ruerog lOnra) pr

aMnnI.ITyAbI (naetog @peuenx). llonocr,I pannofi ronxlr.rHbr r.r paBtr{oro HaKnoH&. 14

Mafiremcona.
1.5. OcnonHbre rronflTrrfl KBaHTosofr onrurcu
Ananlrrz'recKlafi crIfHaII v (fryrryaqzra r4HTeHcr.rBHocrr{. Koppenaquo}tHbre

Pa4nyc Lr rn.vIHa KorepeHTH,ocru. tr4urepcpeporvrerpu MafixelscoHo z lOura. l4u
rlHreHcrrBHoc:fu u sQ$ercr lipayua-Tnzcca. (Daxlop BbrpoxAeHhrr. 3Sdrexmr rpyn
aHrl{rp)mn}rpoBKr4 (poroHon. (lralucruxa (po:roorcr{eroB. llolyrclilccvqecxlafl, $opnayna
Pom, o6reva AereKTupoBantut. Pacupe4erenue quceJr Soronon B TerrJroBOM w

I{3JIy{eHI{LI B cJlyqatx oAHoii rI MHolux MoA. 3fr$eKrbr rpyrnr4ponKr.r lpc,rouon. K
(forouon.

1.6. KeaurorlaHHe rroJrrr
'Vpanuenne Marcserna n (kt)-upeAcraElJreHr4r4. Kanouuqecrue flepeMeHr]

fauulrr:onl4aH rIoJIt Id 3apflAoB. lnnomnoe lpu6nuNenue. Cxodrn flyaccctna a:

Cr'Iuruerpusau,vs. Hopnaalrno-yroprAoqeHHbre oreparophr. Gloprvryna liefilcepa-
Kuarrrosaune [oJrf, B AHsneKTpr{Ke m B pe3oHarope. ,{unavrama floJls B rr
l[pe4nulepa, fefireu6epra, fiupaxa. O6oguaqeuuxflupaxa. Pasro;Keuze oueparopHofi

[.7. K.rraccuqecKrre MoAeJrrr fi3ryqeHufl cBela.
Kraccuqecxas MoAenb 3arp(alorrlero AzrroJrbHofo ocnu4Jrnrrropa. Oqeuxa

3aryxaHnfl. Jllopeuqena $oprraa 14 rrr[pr.rHa Jrnnvrr r,r3nyrreHr4q. EcrecreeHrras rrr4pu
I43nyr{eHI'It. I'Islyveuue ancaw6ns. crarr,rcrr4rrecKr,I He3aBI4cr4MbIX ooqutmrc'poB.
(crolruonurelrHoe) I4 AorlnepoBcKoe yrxr4peHr{e crreKTpanbHofr. tntu:uu.Ilour:rue o6 o
L{ HeOAHOpOAHOM yrrrupeHr{r{.

,1.8. KolepeHTHocrb Bo,rrH.

lBpelrenuar KorepeHTHocrb, BpeMtr rr
paccMorpeHrae. B:laIlnaocsssr, cneKTpa u

nyqKlr m rloJIIltOBbIe

rrrr{poKononocHoe pr3nyqeH

IIJIO'THOCTb MOIIIHOCT]Z.

Anr,rHa KorepeHTHocTA; CneKTparrbr{oe 14

Koppenrrlrlounofi $yuxqura. flous.rue

Oypbe-

OI.IIEH[IE

qlocKoIo

OnyqeHr4e

AeneHr.reM

erp

tpyimquu.

HIIVIfl

porsKr4 14

Marir4elx.

na3epHoM

III,If,

noJlt.

yra.ropbr.

ycJlop0a.

HI,tflX

HUrlbr.

BpeMeHLr

rt.uHt4pl

Y4apuoe

plAHoM

MCHHOC

Qrypre-



cneKrpocKonlrll" llpocrpaucrBeHHa.fl KorepeHrHocrb. I,lnreprfeponrerp lorrra.
nurep$eponaerp MlafirceJlbcoHa. Paguyo lr crerr€Hr, rrpocrpaHcrnennofi KorepeHTnrocrrl,

Alr lolefi TeIrJIotBbIX I{cror{HLIKoB I4 na3epoe. Mero4br rroBbrrrreHuts cre[eHr.r Kore

llpocrpaucrBeHHbre (puntrpu.
1.9. MnoroJryqeBas lrHrepQepeHrlrrfl .

Cyrepnosuqrafl MHorr{x BoJrH c paBHhrMr4

Oopnryna 3ftpu. flnacluHra. JLorr,rvrepa-fepxe.

flputrreneune nnrep(fepoMe'rpoB B HayKe v

aMrrJrr,rryAaMr,r. Irtn"reprfepouerp @a6i

Crosque cBeroBhre BoJrHbr. (lnurnr

TeXHI,IKe: LI:lMepeHAe MZUIbIX EMe e}IvIrr,

pe (pparrorr,rerpr{fl . I4urep$ ep eHur.roHHbre Sultrplr rr 3 epKana.

1. 10. ^fln.renue gnSpanrlrru.

llpunqun fioft renca-@peuenr,

llpuueueHrde BeKTopHbx Ar4arpaMM

,{rasparcqufl Ha KpyrnoM orBepc'tLru Lr onpaHe. llpunqzn Ba6uue. Brz>rcusf, ]a

4z$parquz. [u$parcqrloHHat AnIzHa. /{u$par<qr,rfl Ha Kparo noly(5ecr<oHerrHofo sr<paH4. C

ero l4HTerpalrbHafl. 3anlrcb rr rpaKToBra. l3onrr (D

AJrfl. a*anLrsa 4u(ppaxquoHHbrx Kaprr{H. 3ounrre rila

epo.

Hepa.

HCJI,fl.

IIKII"

3OHbI

14paJrb

Kopnro.

1.11. Ilonqrr{e o reopur 4uQpanqura KupxroQa.
flpu6mzmenue (Dpenenx u npz6rulNeuze @paynro$epa. llpocrpap

JL I

4u(fpaxqvoHHofo o6texra. Vuosoft cneKrp, cBlr3b ero rrruptaHbr c lpagMepaMu rD'redpcrl{s.

.{H(fparqrx @paynro(fepa na uerrr{, Ha npJ{Moyr

$asonrre 4ra$paxqzoHHbre perrerKrr. lJu$paxqz
MOAyJrrTOpbr.

1.12. [nSpaKrlus u crreKTpalrusrft ana;r
Cnerrpamnr,rfi analr43 B orrrr4Ke. Cne

cneKrpoB. llpusrraeuHue, 4u$parquoHHbre r{ r,rH

ocHOBHbre XapaK'repvcTr,rKr,r: a[[apaTHax Q

pa3pexxalouas cflo cooHo cTb, 0 o JracTb Ar{crrepcrrr{.

1. f 3. fluQpaKrlrrfl BoJrHoBbrx rryqKoB.

,{u$paKrlr,roHHa.f, reopr4{ $opvnponanur/{uQpaKrlr,roHHa.f, reopr4{ $opvuponanur
(fopnrupytorqr.rx Hro6paNeuue: JrrrH3e, reJre

ua6rxr4euur (fasonux o6rerron: MeroA (pa:ronor

1.14. OcuoBrrbre rrrrrbr coclosHuft rroJrfl

Suepren'u.tecKr4e cocrosHtrfl AJrf, oAuoff
Korepeururre cocrosHrz{. Cesgr c gHepr

KoopAnnarHbre u rzMrrynbcHbre cocroflHrrs. Csss

Marpuqa rrJtrorHocrr4 B sr{eprerr4qecKoM rrp
(Dynrqur BrEruepa. Xaparrepucrr.rqecKar Synr
HeKlaccuqHoorl4 clleroBblx uoneft .

1.15. OcnoBHbre rrpeAcraBJreHuq o KBa

M0JreKyJraMrr.

MoAelr 4nyxyponnenoft crrcreMbr. B
r,r3nrreHneM: crroHTaHHbre v BbrHyxAeHHbr

MuoroypoBHeBbre cr{creMbt. -flereHue Jr

cneKTpanbHble v BpeMeHHbIe XapaKTepzcrrrKr4, r.rHTepnperarlr4g B paMKax rBaH'lfoBbrx
npelcraBneHHfi. PesoHaHcHoe yclzneHlle cBera nprl r{HBepcnoft gaceJreHFrooTr.r gueprp,rrrqecKr.rx



ypotsHeft. MeroAu co3.qaHr.rs uunepcuoft 3aceJreHHocrrr B lpa3nr,rrrHr,rx cpeAax.

oIIp eAenfl rorqrr e rrr4prrEy nuHpru y cLr neHu fl ..

1.16. Crau{crrrKa Qorouon u QoroueKTproHoB.
Craruc:rura (foroorcuenon. Ooprrryra Man4enr. @ar<roplraJrbHbre MoMeHTbx. llpora

Qynrqur. PacnpeAereurar flyaccoHa 14 Bo3e-9fiHrrrefina" Oopruyna 3fturureftna Aru jil.rc ltv
rrrrcJra Qoron<x. fpyunuponKa 14 aHTr4rpynnr4poBKa (foroHon. Ooronnuft uryv n ero

1.17. Jlasepbr - ycrpoftcrno u rprrurlrrr pa6oru.
Polr onrntlecKoro pe3oHaropa. Ycrosur clarlr4oHapHofi reneparynv (6imatuc $a:1 u

arvrnnuryn). llpoAonrHbre r{ noilepeqHbre MoAbr. Cuerrpamrllrft coc'rae r43nyr{eHlUli

Cuuxpottz3a{ru Mor, rcHepallI,It cBepxKo]porKrrx r4MrrynbcoB. SnepreruqecrKr.re xapaxlre

na3eprrbrx crrcTeM.

1.18. Helunefinrre orruqecKne qrlJeHrlq. flonrpusaqn.r opeAbr

BbICOKOI{HTEHCI{BHOIO

na3epHoro pl3ryqeuut. Cpe4rr c KBaAparr,r.rHoft nerunefinocrbro. fouep,s11114s

orITLIr{ecKoe JIereKTIrpoBaHI{e, @a:osrrfi craHxpoHr.r3M r{ ero pealrd3arlux. Cpe4sr c r<y6u KOZ

nerunefttrocrblo. Carr,ro$oxycnpoBKa BoJrHoBbD( nfrKoB. lStruyN4eHuoe mou6ulra

paccesHr4e cBeTa.

1.19. 3anou Klrpxro$a Ars rerrJroBoro n3ryqeHus
KuneruqecKoe ypaBHerlr{e Anf, cpeAHero e:nclra $o:roHon B MoAe. 3axou Ku

uafl

HI,IE.

OHIIK,

OHHOE

rnfl
oAuoft norepeqHofi nro4rr: cB.rr3b rerrJroBbrx rxyMoB rr norJrou{enur (ycrzreuux). 3iHciruocrr
crlerTpanbHoii uorqHocrl4 lrryMa or qacromr, s(f(perrueHoft TerMneparypblr, ycr4JreH4x. ,lllyrrau
MHor'oMoAoBOfo yor4Jrl,rTeJrfl, oueHr(a rpKocT'r,r I,I MorIIHocTr4 cBepxnrcMlrFlecueHr]rrr4.

5. OBPA3OBATEJIbIIbIE TEXHOJIOIUII
. JreKrlr,roHHo-ceMrrHapcKar cucreMa o6yueuur (rpaulrquoHHbre

na6oparopnue sauarur);
. npHMeHeHLIe MyJIbtLIMeAI,Ia rexnororufi (rpone4eur,re JreKrlr,roHHr,lx spux

rIpI,IMeHeHr{eM KoMIrhIorepH['IX npesenraquft v AeMoHcrpaqr4r]nrHr,rx lpoJrr{Ko.B c uorrloqsro

o Bcrper{rl c yqeHbIMI4, pa6oraroqurr,ru n oSnacrra lzrsepnoii $usrarcu v nallepuofi

AI,IAI'HOCTI,IKI,I.

6. OTIEHOT{HbrE CPEACTBA [\J15, TElKyrrIErO KOHT,POJTfl
YCIIEBAEMOCTI,I, IPOIVIEXYTOIIHOIZ ATTNCTAUIIU IIO I4T]o fAM oCEo]E]HIIfl
AI,ICqUIIJIIIHbI V YqEBHO.METONIIqECI(OE OEECTI]EIIN]HI4E
CAMOCT'OflTEJIbHOfr PABOTbI ACIIPIPAHTOB

a) CarrocroqrerbHaq pa6ora
CaMocrosreJrbHafl pa6ora ac[upaHTa 3To cpeAcrBo BoBJteqeHr.rt acnu'p4yl;;yv B

caMocToflTenbHyro rro3HaBaTeJrbHyro AeflTenbHo
norpe6uo crb B cr,rcreM arr.rqecKoM cauoo6pen o na

CarraocrosreJrbHas pa6or:a acllipaHToB Bo B

- npopa6orr(y neKrlrroHHofo Mareprza;ra, p
I'I3) :leHI'II{ pa3AeJIolB JIeKIII40HHOIO Kypca, BbIHeCeHHbIX Ha caMOCTonTenbHyto rpOpa6orxf;

. rzntboprvraul4oHHo-KoMMyHIrKaI{I4oHHbre rexHoJrorrrH (npuueueuue urn$opvlauil<luutrx
TexHoJIoI'I{it Ans, MoHI,ITopI4Hra rexylIleft ycrreBaeMocrr.r acfl[paH'roB a KoHr]poJrr sHanHft'j;

rlpoeKropa u:rrz 3BM);

- peruelll4e 3aAarl;



EE NNAHI'IPOBAHVIE, HOPMI{POBAHIIE ? OPIAHII3AUIIrc I{ KOHTPONb.

Bu4atvm sa4anuit AJUr caMocrosrelluoft pa6o'ru Moryr 6rrrr :

Afl 'I 
OBJIAAEHIIS 3HAHII'IMI,I :

- rrreHr,re reKcra (yue6nnra, lepBolrcrorrHrrKa, AononHr4Temuofi nureparypr,r);

- cocrarBJIeHLIe rIJIaHa reKcra; rpa(puuecxoe mso6paxeHr4e crpyKTypbr reKcra;

- KoHcreKTIrpoBaHue reKcra; BbrrrrlcKa rz3 TeKcra; pa6ora co cnoBap.f,Mr,r u cnpaBoqHllKaMn;

o3HaKOMJreHHe C HOpMaTr,rBHbrMr.r AOKyMeHTaMH ;

yre6uo-uccneAoBareJlbcKarr paSora; r4crroJrb3oBaHr,re ayArro- pr ua4rp<lsauuceit,

KoMrlblolepuofi rexuraru r,r IrlnrepHera ia Ap.;

Arrr 3anpenJreHr{fl rr cr{creMa r{3aqrr[ guauufi:

- paSo'ra c KoHcrIeKroM JIeKIITITz (o6pa6orrca rercra); rroBlopHa-u pzr6ola na4 yve6nrnr
MarepLIaJIoM (yve6nur<a, [epBoI4crotIHI{Ka, AononHuTeJrbHcrit nnrep€rryp[,r, i[y1ptr.>- u
ru4eosanucefi);

_ COCTAtsJIEHPIE IIJIAHA I,I TE3I,ICOB OTBETA;

- cocralBJreHue ra6m.rq Ans crrcreM arn3arlvr4 yue6noro Mareprr4 aJra;

- o'rBeThr Ha .KoFrTpoJrbHbre Bolrpocbr;

- alrururutlecKafl o6pa6orr<a reKcra (auHolupoBaHr{e, peqe:H:lzllor}aHr4e, pe$epuponaHve pI

rp.);

- noAforoBxa coo6qeuuff x BbrcrynneHuro Ha ceMr.rHape, rorr$epeuqrzra;

- [oAforoBra pe(peparoB, AoKJraAoB;

- cocraBJresue 6u6taorpa(pzu, TeclrirpoBaHue Lr 4'p.;

q.rrn QopnrupoBaHr{fl ylrenuft :

- peilreHr.re 3a4aq r{ ylpaxHenuft uo o6pa:qy;

- peuerr[e Bapr.raTliBHbrx 3aAaq rz ynpaNueHrzfi;

- BbrrroJrHeHr,re pacr{erH o - rpaQ ra.recKr4x pa6o:r r,r 4p.
BIlAnt saAaHHfi Ant caMocrorreJrbHoft pa6orrr, Iax coAepx alvre Lr xapaKrep uopy'r rirMerb

napuarnnuuft n gz(b$epeHquponannrrfi xapaK'rep, yrrr.rrbrBart; cleqra(purry cneqligruocru,
usyraerraoft ArrcqurnrrHbr, r,rHArzBr.rAyan[,Hbre oco6eHuocTr.r acnupaHToB.

llpu I43yrreHI,IZ Kypca (frasur<u 6orsuroe 3HaqeHue r4M€or rrpaKTr.rqecxoe nplrMeHeHr4e

TeoperLIqecKHX 3HaHpIfi npu peIxeHLII4 3al(aq. 3ro cnoco6crnye,r npuo6,rqenurc acnhparrroB K

caMocrofiTelr'Hofi TBoprrecKofi pa6ore, yqrrr aHanr43r4poBarb ?Bf{aeMbre xrlgenun, Bblr[eJrrrb



rJIaBHbre lpaxropn. 3avacrym acrrrapaHTbr craJr

pelxeHlrrl 3aAarr ilo $u:nr<e. 3ro o6t.scHser

He.qocraloqnn (f oprr,ranbHoro 3Haur,rr Susu.recr
3HaHpre cneq[ranbrrbrx np[eMon, o6u1ux Anq p

cJryqa-{x raKHX Me'roAoB He cyuecrnyer. Tor4a
cnoco6nocrb aHaJIr[.ITI{qecKoro MbIIrrJIerIr{fl .

Su,rrvr ABW oco6ennocrsr4 perneHr4r 0
npenoAaBaTeJrsMr4 yAenreTcf onpeAeneHHoe BH

Moxe'r Ao6r,rr:rcs roJrbKo c rnoMoulbro caMocro

cTr4h4yJrf, rlr{r.r 3Tof o rrpoqecca acnr{paHTaM npeAn

Mero4uuecKrre yna3aH

Peftepar (or nar. refero - AoKnaAbrBaro, coo

ultu B (popnre ny6rurunoro rlbrcryrrneur.rr coAe

r,r3freHr4rr nayunofi npo6neuu; AoKnaA Ha

cooTBeToTByrOUr4X nr{TepaTypHbrx r{ Apyrux r{cT

uu(popnaaqr4olFrHoe Ha3HatreHze, sro nr4rxb Kpar
pe(pepar orJnr4rraercfl or rypcoeofi u Alrrx
co6crseHuoe Hayqrroe tzccneAoBaHue.

Harrnca:nue pe$epata (lornaaa) Harll4Haercr c orpeAeJreHr,rl{ TeMbr ra uo46opa JrBlTepa.Typbr.

Hau6olee paclpocrpaHeHHat npo6.neua y [epBoKypcHr,rKo]l HeyMeHHe pa6oraru c

6u6ffrore.rHbrMr,r rpon4anru. [Ioororvry Bbr AoJrxHbr B MaKcr.rMaJ] Faylqr,rrbct
caMocroflToJrr,Ho no46raparl nr{Teparypy - oro 3anor sarueft b rlalxaoft
646:ruotere, B 3aJre Kar€urofoB, HaxoAurc.s KoHcyJtraHT, Kc b*tit BaM

copl4eHTl4poBarbct n 6u6luoterlHbrx (fou4ax r4 npaBr4nbuo o(fopnaurb 3aKa3 r{a KHury. Pa6rlra-s s
6r.r6:ruorerc e, yuutt;lr,aitre cneA).rorque (parropu:

- ecJrrz sal{ Heo6xoAr,rrvfo no4o6paG nrzreparypy no KoHKperuofi TeMe, Ho BhI IIE SiHAETE

aBTopoB xnur (rr,ror*orpaQuff), ucuoltsyftTe npeAMeruufi xaralor;oB KErr.rr (Mor{orpaQ vrv ), ucno rb3y}rTe npeIMeTH brH KaTano F ;

- ecrLr IlaM I43BecreH aB'fop LIJITa r{a3BaHrre KFrr.rrr4, Bbr Moxere Boclo.rrb3c)Barbc.fi alfoaninrHsrrra

OIOM;KaTanofoM;

- n xaNlofi 6u6rutorere nonoJrHlrreJrbHo c

- B Hacrorrqee BpeMs 6ra6rurorexr4 npeAoc

cnr,rcKa nr.rreparypr,r uo rpe6yeuoft reuau{Ke, o

3TI4M, nOKa He OCBOr,rre MeroA[rKy ]rrollcKa Jrr,rreparypbr caMocrosre.rrbHo;e r vA rr^J nrvrrvr\4 Jrrn r wy4t J }/Dr volvluv I Lrrt I !.rl.btl(r,

- ue sa6Hnafire upo pecypcbr r.rHTepHera.

llpra pa6ore HaA pe(fepalalar4 rrcnonr,3yftre NypHaltr yOH,, IK3T'O, KsaHroeas
gnexTpoHl,rrca, caftTu ecrecrBeHHo-HaylrHofo rIr4K

t{acro n pe$eparax Bcrpetraercfl Henp

6ra6:rnorpa$urzvecrroft TotrKrz 3peHr4fl. 3ro salde

I4Meer coOcrnesuylo Kynbrypy, npraobqeHlre K roropoft - oAnra rr3 3aAarr ynueepcizrreilcroro
o6paronanur. I4HorAa yqarquecf, ocraBJrflror HeAocrarorrHo BpeMeHv nrs. nanucarrul:g pa.6oru.
Xorx nonpoc o cpoKax - krHrrrBkr[yanrnsrft, Ho KaqecrBeHHar pa6ora co3Aaercf, n rever]ue lreAenb
14 Mec.srleB, a ne Aneft rnll rracoB.

Ilpunrepnsre .reMbr peQeparo,n
1 Jllprarr,renenlre I{Hrep{lepeHqnu B HayKe r4 TexHr.rKe ((fznrrpsr, 3epKarra, pe(ppattronrerpbr,

I,I3MepeHr,Ie MaJrbIX clretqenufi , 3 arlrlcb rolorpalrrra) 
"



2. Pons 4ra(fpaKrlur4 n npu6opax, Qoprraupyrcur4x uso6paNenue: Jrr4rr3e,

TEJIECKOITE,

3. OoroelertpuqecKlle [pIreMHHKLr cBera (Soroenerrlerrrr,r, $oto4r.ro4r,l,
orrrrrqecKr,re npeo6pasoBareJrrz, OOy).

4. flsileuue JIIoMI,IHeoIIeHqI{}I: oclroBHble 3aKoHoMepHocrr.r, xapaKTepr,rcrnKvr, !
B paMKax KBaHToBbrx npe.qcraBnesuft .

5. HenprnefiHbre ilpoqecobr B cpeAax c KBaAparr{.rHofi Heruneftuocrlro
6. HenuneftHbre npoqecobr B cpeAax c xy6lrvuoft uelvtreftHo<lrrrc
7. llaparraerputrecKr{e [poqeccbr B orrrr4Ke r{ KoppeJrsrlrax Sorouon
8. feuepaqzx fapMorrr{K, orrrr4qeoKoe AereKTr.rpoBaHr.re. (Dagonrrfi cu0HxpoHr43M

peurn3ar\ufl.

9. Carrno$oKycr.rpoBKa BoJrHoBbrx nyqKoB.

10. Flennnefino-ontuqeoKl4e rrpoqeccbr B orrr,rqecKrrx BoJroKrrax rr cBeroBollaK.
1 1 . Helrzueft na-s onrura. (p oronoKpr4c'rannuqecKrzx BoJroKoH 

"

12. BrruyNAeHHoe rou6raHaqr.roHHoe pacceflrrrde cBera.

13. JTarepuuft reprrtoa4erpHuft cr,rHTe3: cocroflHr4e ra npo6leurr,
14. Py6uuonufi la:ep.
15. Nd: YAG - nrcep.

16. Jlasep Ha creKJre c HeoAHMoM.

17 . I etnnfi-HeouoBbre nasepbr.

18. Jla:eprr Bra rrapax MeAr4 r4 3oJrora.

19. Aprouonrrfi lasep.
20. 3r<curraeprrbre Jra3eprr.

21. Jlaseptr Hra Kpacr{relflx.
22. f[o ry npoBoAHr.rKoBbne na3 epbr.

23. Jlazepw Bra rleHrpax oKpacKlr.

24. P entr euoBcrr{x na3epbr.

25. Bonor<oHlirbre Jr€Bepb,r.

6) llepeueHb BorrpocoB Arq recrr.rpoBaHnfl
1. JlprueftHo noJrspr43oBaHHoe v3nfreHr4e FIe-Ne na3epa c

HanpaBnrrercrr B r4Hrep$epouerp Maxa-I_{en4epa. B oAHoM r.r3

noJIyBoJIHoBa"f, rIJIacrLIHKa, 6e3 rlorepb noBopaquBaroulafl nonflptr,r3arlr4K) rra 90b. Kaxrjii 4clnNua
F--^- .^^^-,^^-- 

--^-- ----E6urr pasuoclb nJleq, uto6rt Ha BbrxoAe uurep(pepoMerpa cner 6ru Helonrrpr43onan ]lo i,,roporr,r

noprAKe no uonro?

lontplz3oBaHl{oe LI3n)n{eHLIe cBeroAr.roAa c rleHTpaltnofi AllrHofi BOJrubr 500 uvr u urilpunofl
cneKTpa 30 rru? Kaxoft AnIrHbI HyxHo B3rrb rpncrall? O6rrraoneunsrri u ue,o6uxlsoeeHHrrfi

----_ fnnnoKa3areJlll npenoMneHus,HallnlrHe BoJrHbr 500 nv paBHbr, coorrterc:tBeHHo, 2,34 u2,24.
? D -^..^. /*^ =-^,^-- \ .r

urupulroit onexrpal 20t Mfq
urleq I,{HT'epr}erpornle[pa cror4T

3. Il re'reHI4e KaKoro BpeMeHI,I (no rropxaKy Benuqr4urr) conne,qurdl ,,""r rornrio ,l,"tut"
rHgosauHlrl{?rroJrrpu3oBaunlru?

/5. I(axas KoppersrluoruHas tfynrqzr fray6epa r{3Mepflercr B eKcrrepmfenre 11o

Ha0riroAeul,tro ( cKpbrro ft nolxpu: aq uu>>? 3anncarb BbrpaxeHr4 e.

6. He4IzraroHaJIbHbIe 3JIeMeHTbI Marpr{rlbr KorepenTHocrrl paBHr,r HyJrK). Osnavaqr

rH3oBaHHbrM? - 
I 

*

4. To )Ke, AJII cBeroAllona, Ll3Jlf{arcqero B lu,rarra3oHe 30 uvr c MaKcrrMyMoM Ha 5t)0 nlnr?

qTo cBeT Hen0n{pr.r3osaH?



7. Moxno JrLr ro BrrAy BeKropa ,{N:onca
qacrIlrlHo rro JIrpI{3oBaHHuu ? Orner o 6 ouro s atr.

8. Kaxona AonxHa 6rrur romqrzHa KBaprI

oclto) noA yrnoM 45 rpa4ycoB K Beprr,rKiurr{, r{T

rurau-can$[]poBolo na3epa c Anznoft eorHH 8

BbxoAe lI3 rIItacTI{HKII CTaHOBIZJIOCb

a) BepT[KiInbHo noJrqpr,r3oBa.HHErM ;

6) nenonrpr.r3oBanmbrru. .{nynpenonal

9. fior<aNrare), rrro Marp]arlbr u"ou 
[ _r*

K Onepaul,Iu yMHox(eHr,rr.

10. lloxasat,, qro BeKTopbr /lxouca
noJrlrpr,I3arluu opToroHaJrbHbr.

I l. Cxomr<uuu BerrlecrBeHHbrMr.r rtap

AB)DMoAoBHii cseroAelrarenr, ? @agosar rrJracrrz

12. Kax npeo6pasyerc{ BeKro .{Nonca, KorAa BeKrop Crorcca noBopaqvBaercr *r[ r, [onpy.
ocz o:? 3auunrure Marpr4rly ll[xoHca.

13. Korr,nrr,ryrarlrBHbl nI,I ilonspI43ar{r4orrHbre upeo6paror;alus? Orner oSocnc,narr.

14. Moxtuo nll npl4AyMtarr na6op $asonux rrJracrr{HoK r.rJrr,r poraropoB, roropirft .uro6oe

rroJrrrpn3arlrrorrHoe cocro;rHlre npeo6paroBbrBaJr 6n e oproronalr,noe?
15. (a) J(ar plonNen 6u'rl rron{pl4soBaH cBer, qro6u nporr3]}onbHrrit porararp H€ MeHrrJr ero

i /E\ rf - //uuo'r'orHr4t loJrtpll3allnn? (6) Kaxuu AonxeH 6urr porarop, uro6u oH He MeHlJr npou:snolrnoro
coclorrHl,tts rroJrrpl,I3auuu csera?

n27
16. Kar rI3 rrJracrr,rHoK - rr - cxenrurb rrJracrr,rHKy -?236
17. Zuerorcs qerBeprblloJlHoBbre rrJracrr.rHtrr rns. r.BnyqeHr4rr YAG:Nd .rrasepa c ;i,lznofi

BoJIFIrI 1054 Hra. EyAyr JII,I Anle raKI,Ie nJlacrrdHKrr pa6orarr KaK c)IHa nonyBonFronas nFrac-ranra?

By4er nI4 oAHa rar<as. TIJIaoTLII{Ka pa6o'ran KaK nonyBoJrHoBaf, rrJrrecrr,rHKa Anf, Lr3Jryqeulrx n'ropofi
rapMoHr,rs Tofo )Ke nasepa?

18. Cner, rroJlrpll3oBanuuft ruueftno ilo x, r]aAaer Ha cr,rcreMy us 5 ruracrr.rH )\"12,lfuuttM ocr.r

Bcex rIerHbIX IIJIacrI4rI HarlpaBneHbr rIoA yrnoM *1o x oclz x, aocv Bcex HerlterHblx - no4 yllont -1o

r ueft. Karc 6y4er rIontpLI3oBaH cBer Ha BbrxoAe? A ecnu Bce rrJraqfurrKr4 opr4erlltnpoBaHbr

oAl{IraKor}o - rroA yrnou *1o x ocpr x?

19..{na oproroHanbHo IIonf,pLI3oBaHHbrx MoHoxpoMarr,rqeoKux rrfrKa. cr}era ooo*Jo"i qepe3

oAI{IIaKoRbIe $asonue nJIacrIrHKLI, a 3areM c6uearorcq Ha oKpaHe. Iiy4er ma ua{fruo;4arrcq
uurep(pepengux? Orner o6ocuosarr.

20 . Haftln creneHb rronrrpr4 3arl un 1.nfl. o4Ho $ oronHof o co ctf o t{Hprt .

21. Kax r43Mepr{rb napaMerp Croxca Sr?

22. Hapnc oB€trb ycraHollKy An.r I43MepeHr.rs xou6ranaqutl rrap aMelpon Clox,la 5 t + S b .

23. BuqucJrrdrb KoMMyrarop [Sr,Sz].
24. CocrasJr.sror Jrr{ rpyilry onepa.ropbr Cror<ca? Orser o6ocHoearr.

25. Bn'{ucnl{rb rlapaMerpu Crorcca rnfl. coororHr4r lvac) + cl2r0), rerrepupyeluoro nprz

CIIP nepnofo rr4rra.

cocroqHI,IS?

Kaxue napaMerpbr Croxca Moryr 6rrm zgrr,repeHbr oAHorBpejMeHHo Anr ororo

'26. fioxasam cooruoneruue So2 ::So2:+So.



27.Hailrcu cpeAHee 3Har{eHue oneparopa 52

28. Hafrru KoMMyrarop [S2,S r].

29. Iloxaxz're, rrro rrp[3HaK HeKJraccu

BblrroJrHrercs. p.rrfl TennoBoro (raycconcrcoro) usn

30. BrrnonHflercfl. Jrr,r oror rrpr.r3HaK AJrfl Ko

31. Hafiru o6rena KorepeHTHocrr4 An.fl r.r3n

650 una, urupzHoft crTeKTpa 10 Hru, Ar4aMerpoM

(3avrenr 3Aecb yrroMr{Haercr 4u(ppar<rlr4oHHafl pa

yKa3Kr,r n o6seue KorepeHrHocrz 6yAer o4uu (for
32. rJtervry paBHa P-(fynr<qrar 4nx naryyna?
33. Kaxue Berr,rqrlHbr HaAo rr3Meprrrb B oKc

4nyx$oronHoro cBera? Hapaconarb cxeMy eKcne

34.Hafi;ru rapaMerp rpyrnupoBKr{ (nop

r^\ ' '1 ' '')
coclosHlln crlO)+Bl2),lol" *l0l- =1. |Ipu Ka](oM ycnoBr4rir oBer B raKoM cocroshuu 6yaer

o6ra4at, aHTLr rpyrrluponrofi ?

35. Karoro iloptAKa AonxHa 6rrm nenuueiinocrr y cpeAbr, uro6ur s Heii aosna<flxna 6rua
reHepaqr,rfl rp ex (f oro uHoro cBera? 3anraruu're raMr.rJrbroHr.raH.

36. Karue Qn:uuecxute Benr{trrrnbr r43MeprrcTcr rrp[ npoBepKe HepaBeHcrna .Berra o rpoprrre

Knaysepa-Xopna-llLauo nu-Xolrra?
37. lloxasarr,, ero Anr cBera s 6erroncKoM cocrorHr4r.r

Yt: f'[u\tbla[l,o,),
o=L = f"l4tufu)ylvac),
rAe ol ,bI - oleparopbl poxAeHI4rI B nonf,pr43arlr4oHr{Hx Mo[oX X,]r, u rrf,"nlru, 1,2

o6osuaqaror rlpocrpaHcrBeHHble MoAbr, cBer B raN4oft r.r3 npocrparrcrBeHErbrx MoA rxoJrHocrbro

Herronflpn3onan (creneHb nonfl prz 3a\vfi paBHa nynrc).

38. llpur a6conrornoft ranu6ponre (poro4elreKropoB c rrovtoilIbro Sr.rdlororrrrofo no,nr (no
MeroAy Knrnuro) oAuH r43 AereKT'opon nu6upae
no q,acrore), ueM apyroft. Kaxofi r{3 ABp( AereKT

39.Ecrru 6rr y 4erefi Karrr4raHa fpaur
3aryxaHr.reM, ua xaxoft yroJr 5r,r orKJroHr4nac

nyrerrrecrBvrs. ro 37 fi napatttenra? llpo4oDrr.rren
40. Ha rar<oft yron noBopaquB aercfl. rrJrocKocrb xaqanufi Ma.rrrrrr{rca OyKo n t3aHnr-

llerep6ypre sa cyrxu?
4I.Ha rcaxoi.i yron noBopar{[Baercs rronf,pr{3aur.rr cBera rrprr4 rpoxo]KAeHarr o*p,!, 3 surxa

cBeToBo,n,a,3aKprreHFroro B BlrAe cnupanu c paAr4ycoM 5 crr.r u lrarr]M 1 cpr?

42. Cnet, nontppl3oBanHrrft rnuefiHo no X, npeo6pasye:rca B coclosune c ruileftnoft
nonrrpr.r3arluefi noA 45' a) poraropoM, 6) nlacruvt<oft )"12. B lcar<,crrr cJryqae 6yler 6oltrue ua6er
reoMerp[qecrcoft $asu? Orse:r o6ocuonarr.

43. To )Ke,uairru sa6er reoMerpnrrecrcoft $asrr.
44.Cr,e'r, [onspr,r3oBauHufi npaBorlr{pKyJtrrpHo, npolyc]KarcT qepe3

opr{eHTr.rpoBaHHyro onrrzrrecKoft octro rroA yfnoM x K Beprr{KaJrvr, a 3areM qepe3

nJlacrr{rrK)/ }"/2,

ToqHo TaKyro xe

(xora 6u oAnona ur uertrpeg),



rrJiacrl4HKy, opl4 eHTI4poBaHHytro oIITI4rre cKoli oct
reoMerpuqecxoft r$asrr.

44. OqeHure tlyBcrBr.rre.rrbHocrb KBaHToBor

45. Kar c rroMorrlbro Qasonofi rrJracrr4H

rroJrfl plr3arluonnrx uoA?

46. To xe, Anfl noJryBorHosofi u qelBeprb

rrJiacrl4HKy, opl4 eHTI4poBaHHytro oIITI4rre cKoli oct
reoMerpr.rqecxoft r$ asrr.

44. OqeHure tlyBcrBr.rre.rrbHocrb KBaHToBor

47. HenornpusoBaHHoe rrcrryr{eHlze, rplr
TerrJroBolo ucrorrHuKa (rax?) [ponycKaror qepe

noA yrnoM 22.5o t< x, 3areM c rroMotrlbro npr{3

HanpaBffrror rra ABa oAHoMoAoBux 4erexropa (

KoppeJrflrlr{oHHyro @yurquro p;xy? 9enay ona 6y4e
48. By4er nu nposBJr{lrbcs e(f$exr (oKpbr

49. Oupe4eneulle Koppenfunonnofi (fyHrqau Broporo nopr{AKa G.r-. Kax ee uevrefrzrn?
50. Oupe4erenrze H cxeMa rr3MepeHr,rr Koppensrlr4onnofi Qyunqnu G(2\,*.

51. Yraxure ABa He3aBrIcI{Mbrx r4HBaprrauTa npeo6pasonanufi nontrpx3arlrzH 
"iupo.o

nop.rrAKa rro nonrc ta oArrH HHBaplraHT qeTBepToro [opsAKa rro rroJrFo.

52. Ozuan qeroBeK (uanonena ero X) yrBepxAaer, rrro Kor,4ar pqeyx$orortnrdt cne:r uaAaer Ha

50-0lo cseroAeJIHTeJIb, o6a (fotoua BcerAa HanpaBn{rorcr B oAr{H Br,rxoA. Ilpan rrrz X?
53. HaftArare (ut) 

" 
cocrorHr.ru "cxraroro naKyyrr,ra" l0)+cl2), c(<1.

54, floxaxzre, rrro AJrrr cxaroro BaKyyMa (a2) ornzvHo or rryrr,
55. Hafi.4ur.e HopMr4poBaHHyro Koppenflrlr4oHHyro $ynrxrlzro

coclo rrHr4r4 "cxarofo naryytra" 
| 
0)+cl2), c<< 1 .

a (a.) panno Hynlo.

Broporo rop{/ma g@ B

56. I{aprzcyftre cxeMy gKcrIepI4MeHTa Iro ua6nroAeuurc ar\,rnJrr4TyAHor"o tr.xarnfl..

57. Hapzcyftre cxeMy gKcrIeppIMeHTa rro na6rro4enraro KBa.n,parypHoro uturufl..
58. 3anprnrure npeo6pasoBaHtrs. Bonomo6ona l.ns. HeBt;rploxAeHHoro uaparvrerluq,ocKofo

yculrnrerfl" IloraNure, rITo ontu coxpaHflror KoMMyrarlraoHHbre coorHortremz{.
59. I4so6pasure na (fa:onofi uocxocrr{ cneAyrorlrle cocror:Hlrg cBera
1) c)(aroe no KoopAr4.Hare;

2) cl€roe no (pase;

3) c)r(aroe ro qucny $oronon;
4) c)r(aroe no (fase r{ KoopArlHare oAHoBpeMeHHo.

60. Kar nonyuzrb B oKcnepuMeure 4nyxQoroHnrrft
flapaMeTprzqecKoe paccerune?

6L Kan lolyrr4Tb B gKcnepraMeHTe cBer c
napaMeTpr.rqecKo e p acce xune?

s) llepeueHh, BorrpocoB K 3aqery
1. Onrr.rr<a. Or 4peenux 4o F{rroroHa. Or Hlrorona 4o Maxcrre:ua.
2. VpanneHur Marcnerna. SnexrpoAr4naMr.rqecKafl r[ocroflHr{a,{.

[pr{poAa cBeTa.

3. Cnpymypa nnocKoft enempoMarHl4rHofi nomnr u ee rpeAcraB.rreHlre

Qopr*re.

4. [Inotuocrb IIoroKa sHeprrll4 Lr vMnynbca gneKTpolrarnprrH<1fi BoJrrrbr.

BorrFr. Pa6oru lI.H.Jle6elesa.
6. Zsnyvenue oneKrlpoMarHr.rrHbxBoJrH. C(fepnuecnrre BOJrHbr.

7. O6rqd rIoAXoA rK KBaHToBaHHro gneKTpoMafHr.rrnroro roJrrr B

Hepen"rrrr,rBzcrcroft Teoplrz, KanonrurecKrre nepeMeHubre.

aHTr4 rpynlup onxofi , rzcrro nbayr cf,routa.unoe

OB0T, IIe IzlCnOJIb3ys ClIOHlfaHHOe

3le: rcrp ork ar L {vrrHat

n ron,fu:rexcHofi

Zurehcr.rnsocrr

pinsrllB14 C'IC]KOI,I II



8. CxeuaKBaHToBaHr4flgJreKTpoMarHr{T

9. Oyuxqnr,r falrzllroua n Jlarp
KaHOFII4qeCKI4X nepeMeHHbrx B MexaHI{Ke

10. Cro6rpr flyaccona Lr !,r.rHaMr4Ka

IrepeMeHHbrx

1 1 . IlcrecrneuHafl rrlzpuH a tuwuit ugl
12. CoorrrorueHr{eMexAynpoAonnfl4Te

13. Znrep(fepeHrlr4rMoHoxpoMarr.rqecK

I 0. IILapuna nnrepSepeHrlrroHHbx rroJroc.

1 1 . Zurep$epeHur,rr HeMoHoxpoMarr4 qecKrl

12. MuoronyrreBa{ rznrep(fepenqur" flpo
I,Iurep(f epeHrlproHrrrre (f ulrrpu.

I 3. Mnoronyuenofi znreplpeporrlerp @a6pra

14. Cros,rue sneKTpoMatrHr{THbre no.nnrr. O

15. .{u$paxrJ,!rfl, cBera. MeroA sou Openen
16. [u$paxqzr OpayHroSepa Ha rqerrr.r: K

17. [ra(fpar<qua @payrro$epa na AByx ru

18. ,{u$parcqnfl Ha KpyrJroM orBepcrlru.

19. Cnerrpanrurre xapaKTepr4crr..rKr.r

cnoco6socm. Kpurepuft Peles.
20. Cuuycoz4anruax peurerKa. <Da:oe

ynbrpa3ByKoBofi sorHe.

21. .{rn$parnqufl Ha MHoroMepHbrx clpyKr
22. PacnpocrpaHeHr,re cBera B aHr,r3

rrpoHr{rlaeMocru. .njnoftHoe qryenpeJroMJreHr4e.

23. florrpusaqr{oHHbre upu6oprr: rpr{3M

24. Onruqecrue yclrnrrrenu. Orpuq
I43nfleHLIf,.

25. Jla:eprr. flpunqunuarrbHar cxeMa.

MoAyJrrulru 4o6poruocrn. Mo4sr.

26. Tnep4orerumrft na3ep na py6uue. rle

27. fasoertft Jla3ep FIa cMecLI He-Ne. MexaHr.rgru co3AzrHrrs znnepcroii
oHeprerr4trecKprx co cro srtuit.

28. Kou6uuaurroHHoepacce.f,Hr4e cBera.

29, OcHoeHrre lroJrolreHkrr nerprHefisoft onrzru. Ourraqecr:oe AerexTrrpoBaFrr,re.

30. feuepaqur nropofi rapMoHr4Kr4. Yclonze (fa:onoro culrxpolrlr3Ma.

31. CaMososAeficrsue cBera n nernuefinofi cpe4e.

32. flaparr,rerpzqecKHe rpoqeccbr e Herr,ruefiHofi cpe4e. EIPMIE u o6parqeuue

(fpoura.

33. Onrr,rra ABrt{ryqrzxcs cpeA. 3S$exr Caur.sxa.

34. 3Q1pexr,{ounepa B onrrzKe: rpoAoJrbHbrfi z nonepe.rHbrft.

35. Irlurep(pepoMerp Mafiremcoua. flonsrue o Oypte-cnet(rpocKoilurr.
36. Craruoruxa QoroorcqeroB oAHoMoAoBoro AereKTopia, Toqeqsud

KBar{TOBOM paCCMOTpeHr4r.r.

37. Pacnpe4ereuue (foroorcrreroB npu perr4crparlrru rroJrq.B gHeprerr,rqecKc)M

KTQP

cotx'o

Aere TIOJI-'I B

flHUv,



38. Crarncrura SorclorctreroB rrpfi pe

Qorouon.
39. (Doprrlyna Cra-rrnu-MaHAenrr.

40. Crarucrrzxa $oroorcueron MHoroM

Ar{cnepc}rs rrr4cra Qoroorcvelon.
41. 3nepreruuecrr,re cocro{Hr4r AnJ{ oAHo

42. Korepeurubre cocro.f,uras. Cns:lr c s
ICnnn nr"oro-rr ra rr rrrrnr/rr -....- rt^-^KoopAuuarHr,re IE r4MrryJrbcHbre cooror]rrrs. Csss

43. Marpuqa nnorrrocrr4 B sHepre

npeAcraBneur,re. (D yHruras Bunrepa. Xapanlepuc
44. C'raryrcrura xaorr{r{ecroro uoll. flp
45. 3aroH Kzpxro$a An{ cpe.qHero qrrcJra $orouon B MoAe.

46. 3urron KzpxroSa Anr rxyMoB r(BaHToBOlo ycr4nr4TeJrr.

7. YIIEEHO.METOAT,TqECKOE IT. ITHOOPMAUXIOHHOE OEECT]ETIN!]HI,IE
Ar4CrIr4nJrrrHbr

,Ocnosnaq rureparypa
1. ,{usparcqtroHHat olrrrlKaIa HatrorforoHrrKa f3:rexrponur,li pecypc] i Be:yc 8.1,... llrr1oe

{.A., {ocxorloBl{tl JI.JI., I(onares A.A., I{ornnp B.8., Flarntroe A.1., fiop$upree A.lI.. Crlr4aHon
P.B., cofirpep B.A., cra$eee c.c., Xonuna c.I{. - M. : oI,I3MA'rJrr4T,2014.- 609 c

2. Hl{o-ollrrlqecKa.r rexHrzKa [3nen'rponuufi pecypc] / B.H, L{ymanon,
M.-fl. -flr )KeHepus. - 2011. - 640 c. - ISBN 978-5-9729-00i9-7

3. crpyKrypa H3nyrIeHI4s BonHoBoAHbx u 
"ol"onlo,rrn"rrexHoJlorrlqecKl4x na3epoB f3ner<rpoHnuft pecypc] : Yue6. noco(5ne I A. f . fpzrropr{nq, ll. B.

Bacrnrqos. - M" : l4s.qarerucreo Mfrv uu. H. D. Iiayrr,rana ^ 2014.31 c.

L KeaHronax Susuxa H Har{orexHoJrorrrz [3ner<rponHufi trrecypc] /Flenonurr B . K1. -Irl:r,4aHue
2oe, ucnp. W gon. --M.:Texnoc$epa, 2A13, I28c.rL,rrp. .rr AUrr. --1u.:IexHocqepa, zulJ, Iz6c.

2. Jlazepurre npu6oprr r4 MeroAbr rr3MepeHr4r,4anbHocrzly.re{j. lloco6ze lBoxrlaHct|rafi I}.8" z
,4p. IIoa pe4. Kapacr.rBoBa B.E" I4s4arerrbcrBo: (MfTV rarrl.

3. Au4pees A.H. z Ap. OnrrzqecKrze u:uepeuua -M.
416c.

8. MATEPI4 AJIbHO-1]EXHI4TIE CK OE OFE CTIEIIEHI4 E AI,ICTII{IJII{HbI
llpuuenenue MynbrlrMeAr.rfiHux npeseHraqvft u KoMrrbrorepHbrx cJ1rr,ryruxqufi

o6ecuequnaercs' [poBeAeHI4teM gansrnit B yxe o6opy2lonanunx ry.ourrn]*4uilnrnr
o6opy4onan rreM ay lJprropuqx ra$ e4pu (DrzllM.

/{na o6ecnerreHl4t npor}eAel{n x .na6opatopr{brx pa6or r4Merorc.fl KoMr]b]orepHb,le KJraccbr
xa$e4prr @zlIM h c[eIII4anLI3kIpoBaHHbre y.re6uo-uayqHbre :ra6oparopuu, o6opyfionirHubre
coBpeMellHrru o6opyAoBaHI'IeM Ans na3epuoft 4r.rarnocrrrKr4 Beuec'ltBa u u3yqe1rfl nasrepHo-

Eayrr,ranra) 20 l2r. 92 crp,
' yHssspcr,rreTcKar xnzra;JloF oc ; 201 2,

I,rHAyrllrp oBaHr{brx npoqeccoB.



Pa6o'rafl [porpaMMa Al4crlunnr{Hbr cocraBJrena B coorBercrnzu c rpe6oBaguflMr{

(ypoBeHb noAroroBKLI KaApoB srrcrueft xnalu$uxaqrarz) no HarrpaBJregr4ro

acrpoHoMr{f, r{ HarrpaBJreHHocrr,r (nposraruo) no4roronrz JlagepHa-qlLr.rszra

Pa6ovyro nporpaMMy cocraBr,rn

AorIeHr rca(|. OuIIM llpoxopon A.E.

Peqeuseur
(upe4cranrarelr pa6oro4arenx)

a" Vz.z " ?..
(nrecro pa6orn, AoJrxHoc'rb, (DZO, uo4nucr)

rlp orparrrrua p ac cMorp ena u o4o 5p eua H a 3 ac eAaHrara r<a(p e4pu @r.rrlM

flporoxon Ns /t{ or ,f. 06. /{ rom
3aeelForlzfi xa(fe4pofi

(OI4O, uo.qn

Jlasepnaq (bzszKa

flpororor Ns y'36 or

flpe4ce4areJrb KoMr,rccr4r.r

JII,ICT IIEPEYTBEPXNEHI,Ifl
PAE OIIEfr IIPOTPAMMbI AI,ICqUIIJII,IHbI

Pa6o.ras rporpaMMa o4o6pena ua yue6uufi ro4

flpororor 3aceryalus.raQe4prr Ns / roAa

3ane4yrorqufi xa$e4poft

Pa6o.rar nporpaMMa o4o6peua na

flpororon 3ace 1raltrfl. raS e4pu J\b

3ane4yrorquft ra$e4poft

Pa6o.rar nporpaMMa o4o6peua ua

flpororon 3aceqaHrrs. naSe4pu J\!

yue6nrrft ro4

/ orS

yue6Hrrft ro4

3aeeayroqufi rca$e4pofi

or a3. /9 U

(//

r4.Zz.c



flpororcor 3ace4aHkrfl, xa(f e4psr J\!

3ane4yrorqrzft xa(f e4pofi

Pa6o.rafl rrporpurMMa o4o6peHa Ha

flporoxor 3aceralnfl. ra(pe4prr No

3ane4yroqufi xaSe4pofi

Pa6o'rafl. nporpaMMa o4o6peua Ha

flporoxor 3ace4anvfl ra$e4pu Nr

3aselyrcqufi xaSe4poft

Pa6oqas rporpaMMa o4o6peua ua

Ilpororor 3acenaHufl r<a$e4pu ),lb

3ane4yroqzft ra(pe4poft

Pa6o.ra"s rporpaMMa o4o6peHa Ha

flpororon 3ace1a'nns. ra(fe4pu J\b

3anegyrorqzft rcaQ e4pofi

Pa6o.ras [porpaMMa o4o6peua na yue6urfi ro4

yue6Hufi ro4

fona

yue6Hufi ro4

foAa

yue6Hufi ro,u

foAa

y-re6nnfi ro4

roAa

OT


