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I{elruu ocBoegrrr Ancrrnniln
acmrpaHToB sHanr4fi 14 KoMnere uuuit
ocraBrrrr4xc{ 3a paMKaMr4 o6
oopanoBauuf,, B yoJronasx srrcoKofi

Qopuzponaruzro 6y4yrqux Hayquo-
HeooxoAr{Moro AJrs ycnerunofi pa6orrr

3a4a,la Kypca c(foprraupoBarb y
14 KOMI€T€HUI{H IIp]I peileHr{r.I cO

- [yTeM IIplIMeHeHr.r.fl OCHOBH

HayKr{;

_ 34 CIIET I4C[OJIb3OBAHilfr B

MLTKpO'r4 MaKpoMr{pe.

Ocuonnoft sa4a.reft Ar.rcqlrlJrr,rnhr
KBaHToBo-onruqecKr.rx e$(f er<ron.

2. MECTO IrICU[[Jrr4Hhr
[anual. Ar.rcrlr4[Jrr{Ha orHocrz

rroAroToBKrA acnlrpaHToB rro Ha

ueo6xoAl.rrrlbr KaK B trccJre,rloBareJr

Ha[paBJreHzfi la:epuofi rexnrar<z. Zgn
[oJrox(eHllf, na-:epHoft Srzsrarn, TaK 14

B uacro.suee BpeMs o6lacrr
TexHoJron{qecKoro r,rHcTpyMeHTa

ocnoBy Anrf, nocleAyroqefi
cl{cTeMaT}r3}r poBaHo rrpeAcTaBJrrfi npr.rH

3. KOMIETEHIII4I4 OEyrI
O CB OEH Ufl TVIUII4IIJII4HbI

B pe3yJrbrare ocBoeHr4s rrpo
cQopnrr.rponarrbr cJre.qyroqlre KoM[ererr

YK-l cnoco6nocruo K

Aocrrixeurrft, renepupoBaHr{ro HoBbD(
3AAAq, B TOM III{CJIE B ME)KII{CUTINJIIZ

yK-s cnoco6uocrbro rrJraHrrpoBar
Ir{qHocTHOro pa3BuTr.rs;

OIIK-I cuoco6nocm
AerreJrrHocrb B coorBercrnyroqefi n
MeTOAOB Ir ccJIeAOBaHr4t 14

IIK-2 cnoco6lrocrr aHaJrpr3r{po

rrpr.rHrlrzrrhr rerreparluu z npeo6pasonau
IIK-4 r.oroBHocrb rpprMeHsrb

[poqeccoB lailepnofi Susuxr.r, KBaHToBo onrrzKr{, (porounru r{ Jra3 epnbrx HaHorexHonoruft ;

1. UEJII4 B OEHIIfl AI,ICUpIIJII4HbI
tbl (tuoayff) <<KsaHToBar olrrrKaD Soprrarzponanrze y
o6tactu na:epuofi Susrzxz, Knanrosoft r,r aron*rofr orrrr,rKr{.

v [porpaMMhr Bbrcr[ero npo$eccr,rouaJrbHoro
lr3MeHsr4Bocrr4 prruoquofi cpe4rr, cnoco6crnoBaHr4e

rortrqecKr4x KaApoB s o6racru nasepHoft SrE:urz,
B phrHoqnbrx ycfloBIlsx coBpeMeHnoft poccuu.

paHTOB TeopeTr4rrecKl,Ie I4 npaKTLIqeCKrze 3HaHrr.,r, HaBbrKI{
urrx upo6leM Jra3epuofi Sasurr, B sacruocrrz:
nou.arufi, r<osqenqufi H uo.4elefi coBpeMeuHoft na^:epnofi

v n Ha npaKTlrKe coBpeMenHbrx noAXoAoB 14 TenAenuufi s

TaKXe sBrf, eTct r{3rleHr4e KorepeHTHbX r{ Koo[epaTr.rBHhrx

CTPYKTYPE OIIOII BO
K ITICIII4IJII4HAM IIO NTT6OPY BAPIIATUBHOft qACrZ OIIOII
ocrr.r <Jla.:epnar (pnszna>. 3naHvr, (poplaupyeMbre KypcoM
ofi pa6ore, TaK pr 2.nfl r{HxeHepHbrx paspa6oroK AJrfl

r4e Marepr4aJra B paMKax Kypca yqurhrBaer, Kan 6a3onue
peMeHnbre ren.4eHqlru AauHofi o6 tac.ru HavKrr.

f, KBarIToBofi onrurra B KaqecrBe Hayr{Horo u
o pac[rr4prerc.f,. Kypc <<Knalnoea.a orrrr.rra) Aaer
cneqlraJrr4cra n o6nacrz nasepHofi $nsrarra,

nbMIpI{MepbI IIpIzMeHeHVf Jra3epHOrO rrl3nytreHrf, .

IIIETOCfl, OOpMpIpyEMbIE B PE3yJIbTATE

br ac[[pauTypbr y BbrnycKur{Ka AoJrxuhr 6rrm

y aHilrr,r3y v oIIeHKe coBpeMeHHhrx HayrrHbIX

I,IC0JI9AOBaTOJIbCKIIX Ir [paKTLrqeCKr.rX

co6creeHHoro npo(fecclroHaJrbuoro u

14 nprl pemeHr.rr4

lrx o6lacrsx:

HO ocytqecTBJlflTb HayqHo_[ccJreloBaTenbcKyro
ruoff o6lacrl4 c vcloJlb3oBaHueM coBpeMeHubrx

-KoMMyHI{KarIIdoHHbrx texuonoruft ;

b n pa:pa6amrnarr HoBbre MeroAbr Lr Susuuecrre
KOrepeHTHOrO oflTnrlecKofo u3nyqeHur:
BpeMeHHhre MaTeMaTr.rqecKr.re MeTOAbr rrpE a]flanr3e

r4 perxaTb 3A!.Aqn



IIK-S roroBHocrbro coBpeMeHHbre MeroAbr nasepHof Qusuru r{ Jra3epHbrxTexnoJron4ii n pasnzqnhrx o6nactrx HayKI'I I{ TexHI4Kz' BKJIIoqat BblcoKororrHbre orlTr{qecKlze
I,I3MepeHr{r, irao4ulpurarlrzro 14

B pesynrrare ocBoeHr.ur

pe3yJrbrarhr o6pa:onauua :

3Haru,.i MareMarlrqecK[e Mo,rle

MaTepr4ruroB, JroKarluro, Jra3epHyro MeAr4rlrrHy lr Ap.u o6yrarou\uitcs, Aorxeu AeMoHcrpr4poBarb cJreAyroulre

Jloilzr4 uaylnoft KoMMyulrKarfnpr Ha rocyAapcrBeHHoM u

Vlrerr; pa6oram c rzHsopu rrc pa3rftqHbrx HcToqHr{KOB, BKJrroqa.fl ceTeBbre pecypcbr
ceru I4Hrepltrer, AJrr pemeur.rx n bHbIX r.r coquilrbHbrx 3aAaq (OnK_l); Kpr.rTr{rrecKr,r

rroAxoAbr K qr.rcreHHoMy pelreHr,r
LrccJre.4oBauvrx u unf;, opMarlr{oHuo_

Susu.recrze npr4nqr.rrrbr reHeparllrr4
(fIK-2); coBpeMeuubre MeroAbr r4 rex
I4HocrpaHHoM r3brKax (yK-5) ;

lepeocMbrcJrr.rBarb HaKolJreHHrrfi on
npo(peccuonanruofi Aef,reJrbuocrra (V

HpaBcrBeHHoMy, $usu.recrorvry u n
nnann(furcar1urur Lr MacrepcrBa (lIK-2,
upo(peccuonaJrbnbre 3naHr{r. rcrroJr
TexuoJrofldr4; cnoco6nocruo cocr
rrJraH[poBam neo6xoAr{Mbre nnx

LICCJI9.{OBaT9JIbCKITIX 14 [paKTAqeCKI{X
rrK-5).

AJII peureHux $usuuecKrx 3aAaq (IIK_4, nK_5); ocnoBHbre
Susuuecrux 3aAaq (yK-1); coBpeMeuuhre Mero.{br

My'r4Kardr4o'Hhre rex'oJron4u (OnK-l); HoBbre MeroAhr t4
npeo6pasoBa1r4s. KorepeHTHOrO O[T]rqecKoro rr3JryqeH]r.,r

, r.r3Meurrb npu ueo6xoArzMocrr,r Bu2, n xapaKTep csoeft
1 ) ; co6npar r, o6palarhrBarb r{ r,rnreplperr4poBarb AaHHbre

rzonanbHoMy caMopa3BlrTtlro, rroBhrrrreHl,rro csoefi
IIK-l); cuoco6nocruo npuo6perarb HoBhre HayqHbre Lr

coBpeMeHurre o6pa:oBareJrbHbre r rzn(poprr.larlkroHHbre
14 KoHTpoJrrzpoBarb rrJraH BbrrroJrHeu.fleuofi pa6orrr,

q, B ToM rrr,rcJre B MexAr{cqunJrrrHapnbrx o6racrsx (yK_l.

coBpeMeHHhrx HayqHBIX rrccneAoBa vfr, neo6xo4ralrlre AIrfl Sopnruponallux BbrBoAoB rrocoorBercrBy[our.rM HayqubrM, npo$ecc HaJIbHhM, cOrIVaJrbHhrM r.r OTUrreCrrEU npO6nerraarvr (fIK_5,
IIK-2, OIIK-1); rrrraHr.rpoBarb v pe 3AAArLU CO6crnesnoro npo SeccrroHaJrbHof o u rLr rlHocrHof optr]Burr.rr (yK-5); caMocro.srerrbHo IIIECTBJI'T' HAYIIHO-U CCJIEAOBATEJI'CK}TO AEfiTEJI'HOCT' B

o6nacru c ucrroJrb3oBaHr.reM coBpeMeHnbrx Mero,[oB
coorBercrByoqefi npoSecc
I4ccJreAoBaHux u unSopMaqr.roHno-KoM yHr4KarllronHhrx rexuoloruft (OnK_ 1 );nragru! cuoco6nocruo MaTeMaTLIqecKLre MoAeJM6rexroe uccJreloBaHkffi I,r
Bbrorrparb .rr4crerrurrft MeroA rax Mo
aJrropr{TM pelreHrrfl galLaqu:

vIpoBanufl, paspa6arrrBarb HoBbr fi, unu nrr6uparr roroerrft
K r4HTeDreKTyaJrbHoMy, KyJrbTypHoMy,

vs. pa6oru pecypcbr, orleHr,rBarb pe3yJrbrarbr
co6crneunoft pa6oru (lIK-s, IIK-4); cn [naHr,IpoB arb r4 perrrarb 3 aqaqr4 co 6crs eHH oro
npo$eccr,rouarrbHof o u rr{rrnocrHoto x (VK-5); cnoco6uocrbro K KpuruqecKoMy aHanr.r3y lrorIeHKe coBpeMeHHbrx Hayqr{brx >xeuni1 reHepr,rpoBaHr,rrc HoBbrx u1eft npa pemeuurd

4. CTPYKTYPA 7I CONEPXA Arrcur4rrJrr4Hhr
O6rqar lpyAoeMKocrb Ar4crlra[Jrr{Hbr cocrannser 3 3arrerHbre eAr{Hrzrlbr, l0g qacoe.

Bu4u yue6Hoft pa6orrr, BxJrroqarr
caMocrorreJrbHyro pa6ory

acnapaHToB

Oopuu renyrqero
(oHlpoJt

ycneBaeMocTH

(no uedettnt
ceuecmpa),

$opr'la
npoMexyroqHofi

amecTauHft
(no ceaecmpau)

Ksaurosrre ($oroHHrrel acneKTbr

Korepernuocrr B xsau.rosoft onrrlrce
Cr:atprcrzqecxue csofict"a c"ero""rx



CO
t.

l.l.Bnegeuue.
Ouronurre upo6lenrrr n

sJreKTpOMar.HLrTHAfl. Teoplr.fl cBeTa.
gJreKTpoMarnrzruhrx BoJrH. ?Icroqnzr<n
Teoplru. Kopnycrynflpuo - nomlonofi

1.2. OcHonbr sJreKTpoMarurrrrl
YpanHeuzr Mar<cnenla. Bon

Cr<opocm c.Bera B oAHopoAurrx
gJreKTpoManrrrrHbrx BoJrH. Berrop y
Onrnrr Jle6e4ena.

1.3. MoaynupoBauubre BoJrHbr.
Mo4e:lu olrr{qecKoro r,r3Jr

Mouoxpova.rr{qecKrze r4 KBa3rn

anankr3 n (Dvpre-clrHTe3 BoJrHoBbrx n
TUCII(AY .qJILITEJIbHOCTbIO I{MNYJIhCA N

1.4. .f n.rrerure nHrep{epenrlr{r.
Irlnreptpepeurlr.rf MoHoxpoMarr{

cBera. OyHrqux BLt.4Hocrr4.

unrepSepeurllroHHbrx Kaprr,ru AeneH
aMrJrraryAbr (uero4 @penenx). floloc
Mafirenrcosa.

1.5. OcnonHbre rroHflTHfl KBa
Ananar:zqecKl,Ift cr{rHaJI tr

Paauyc Lr AJrnHa KorepeHTH ocrn. 14

rzHreHcuBHocrrz r4 e@$ercr Bpayua_T
auTr.rrpy[[npoBrr.r $orouon. Craructu
Polr o6reua AereKTlrpoBalufl..
pl3Jryrreur,ru B cryqarrx oAnofi rz MH

Sorouon.
1.6. KnrlnroBaHr.re rroJrfl
Ypanuenue Marccserra

faunnrtourraH rroJtr lr 3apfAoB.
Cunauerpu3an[.L{. Hopualrno-
KsaHrosaHze rroJr.f, B It4gJreKTpr4Ke
Illpe4ranrepa, f efiseu6epra, lupara.

1.7. K.naccuqecrcrre MoneJru
KnaccrzqecKas MoAenb

3aryxaHr,rs. Jlopenqena Soprraa rz rrI
I{3JIfreHr4r. JLl:ly.reuue aucav6tx
(croJrKuoBrareuruoe) r{ AorrJrepoBcKoe
r.r H eoAH Op OAHOM y Lnvp e$prLr.

1.8. KorepeHTHocrb BoJrH.
BpeueHuar KotepeHTHocrb,

paccMorpeHlre. Bsaulrocn.f,sr cneKTpa

E AI,ICUUIIJITIHbI
BHOe coAepxaHr{e Kypca.

paBJreHrrs B CoBpeMeruoft orrrrrKe. Knaccu.recxa,
Knaccn$unaqur sJreKTpoMaruprrrrhx BoJrH. Ilka-na

, ux xapaKTeprrcrl{Kl. Orpanrauenuocrb rnaccu.IecKoft

Teopuu cBeTa.

Boe ypaBnenlre. Eeryulue gJreKTpoMarur{THbre BoJrHbr.
Hbrx lrrgJrerTpr.rKax. llnorrrocm guepn4v r{ r,rMrryJrbca

oea-rlofiHrunra. TlnrencraBHocrb cBera. .{asreHze cBera.

HLIA. BonHoerre IIyqKI1I u BOJTHOBbTe naKeTbr.
mr.rpoKo[oJrocnoe u3nyqeHr.re. Oypre-
rrJroruocrb Morrlnocrr4. Cooruolrenze

MaTI4gecKI4e BOJIHbI,

. Cnempa-nurar
pr.ruoft cleKTpa.

x BonH. I4Hrep$epeurlur KBa3r,rMoHoxpoMarr,rqecKoro
HoBHbre uurepQepeHrlr4ouHbre cxeMhr. flory.reHr.re

BoJrHoBoro (ppoHra (iraero4 lOnra) u .leneHr.reM
panuofi Tonrqr.rHhr r,r paBHoro HaKJroHa. Irlnrep$epouerp

ofi onrurcu

[HTeHcr{BHocrr{. KoppenxquoHHhre (fyuxqrara.
p$epouerprr MafirelbcoHa u IOHra. I4urep$epeuqnx
ca. (Daxrop BbrpoxAeHrar. 30$eKrbr rpynlrlpoBKr{ r.r

Soroorcueror. IlonyKraccr4qecrar Soprrayna Man4elr.
Hrae qlrceJr Sorouon B Te[JroBoM u Jra3epHoM

MoA. 300eKrbr rpyrnlrpoBKr4 $orouon. Koppenaqux

n (kt peAcraBJreHl,ra. Kanonraqecrue uepeMeHnbre rroJlf,.
A upn6mtNeHue. Cro6ru llyaccoua lr KoMMyraropbr.

rreuHhre oreparopbr. Oopirlyna Eeftr<epa_XaycAop(pa.
B pe3oHarope. fluHarrarara rroJrs B [peAcraBJreuaflx

qeHr.r.f, 
.{r,rparca. PasroxeHze oleparopsoft eAnuzqu.

ufl cBeTa.

ArrrronbHofo ocqlrnJrrropa. Oqeura BpeMeHr{
Ha nvruLrv I43ryrreHlzt. EcrecrneHHar rrrrrpn:na nuHaru

ri He3aBr.rcrzMbrx ocqrdJrrropoB. y4apHoe
Hpeur4e cleKTpaJrbH oit lunuu. Ilorurrae o6 oAnopo.4uoM

u niluHa KOrepeHTHOCTt4; C[eKTpaJrbHoe ]r BpeMeHHOe
v KoppeJrrrluounoft $yHr<qura. lloH.flu.re o Oypre_



cneKTpocKofiilu. IlpocrpaHcrneu
uurep$epovrerp Mafi xenbcoua.

4ra uolefi TerrJloBbrx LrcrogHLrKoB

IlpocrpanclBeuHbre Sznrrprr.
L.9. MnororyrreBafl u
Cynepnoszrlur Muorvx BoJrrr

(Doprr,ryna 3)fip2. InacrrEnna Jftona

llpuueuenue unrep$epoMerpoB B

pe{parrouerpnf, . Irlnrep$epeHur{oHH

1. I 0. fln.rreune 4uQpaKrlr{rr.
llpuuqun fioftreuca-Openena,

flpnueueune BeKropHbrx AHarpaMM

[u{par<qus Ha KpyfiroM orBepcrr.rr4

4u$par<qura. {r.rsparcqrronHar Anu*a.
KopHro.

,{r.r{parqux rOpaynro$epa Ha rrleJrr.r,

Qasonue 4ucppar<qaoHHbre peflrerKrl.
MOIyJrrTOpEr,

KorepeHrHocrb. I,InrepQepovrerp lOura. 3eesAurrft
LI crerreHb npocrpaHcreeHuoft KorepeHTHocrLI, Iix oueHKa

JIa3epoB. Mero4rr troBblrreHr4r crerreur.r KorepeuTHocrz.

UIIfl.
paBuhrMr{ ztMrrrr}rryAaMu. ?Inrep(pepoMerp <Da6pra_tlepo.
ra-fepre. Cros.rze cBeroBrre BoJrHbr. Onurrr Bnuepa.
HayKe v TexHr,rKe: tr3Mepenl{e MaJIbrx clrerueuzft.
Sumrpu r4 3epKaJra.

r,rHTerpanbHafl, 3arrucb r{ TpaKTonr<a. 3outr Openerx.
amaJrkua 4z$parqraoHnbrx Kaprr{H. 3orrurre rrJracrr.rHKrr.

gKpaHe. Ilpnuqun Ba6r.rue. BrrllNnss r4 AaJrbH.ss 3oHhr

Sparqraa Ha Kparo noly6ecroHerrHoro sKpaHa. Cnzpanr

Hbre nepexoAbr. Kos$Szquenrtr Oftnrurefina.
JIIOMI,IHECIIEHIII4I{: OCHOBHbIE 3AKOHOMEPHOCTI{,

1.11. Illonqrue o reoprrn AHOpa
flpu6nnxenze (Dpenena vr

u KnpxroQa.

npeo6pasonanue @ypte. [u
npu6nuxenue OpayuroSepa. llpocrpaucrBeHHoe

Huafl. Kaprr.rHa B Aalruefi 3oHe KaK @ypre_o6pa:
4u$paxquoHHoro o6texra. Yrlonofi crreKTp, cBr3b efo Ixupr{Hbr c pa3MepaMr{ oTBepcTr{f.

flplrMoyroirbHoM u KpyrJroM orBepcrr{sx. AunnrryAuhre 14

paKrlr{fl Ha aKycrr.rqecKrzx BoJrHax. Axycroonruqecrr4e

1.12. flu{paKrlns r crreKTpaJrb N AHAJIH3.

Cuerrpalrur,rft alranrzg e Cnerrpocxorlrr c npocrpaHcrBeHHBrM pa3Jroxenr,reM
n umepSepeurlt4oHHbre cneKTpruurue npu6opbr r.r ax

crreKTpoB. Ilpusueunue, 1rE$parqvou
ocHoBHhre xapaKTeprzcTr4Krr: arr (fyurqax, yrJroBa.lt v nunefinas rvcrepcvrs,
pa3perlarcqas cnoco6uocru, o6lacru cllepcuu.

1.f3. [uSpaKrIEq BoJrnoBbrx rl
{rE$panqnoHHar reopprr $oprnr un nzo6paNeHvfi. Ponr 4raSpaKqr,rr4 B upra6opax

MeTOAbr
Sopuzpyrorqux uso6paxeuze: Irn TeJrecKorre, Ml,rrpocKorre. Cneqraa-rrurrre
na6mo4enur (paroaux o6rercron: Mero.[ (pasonoro KoHTpacra, MeroA TeMHoro [oJrr.

1.14. OcnoBHbre rr{rrbr cocroflHrr TIOJIfl

SnepreruvecKLre cocrorHr{t o4uoft n MHorrlx MoA. 3anracuuocr:r or BpeMeHr{.
Korepeurnrre cocrof,Hlrfl. Csssr gHeprerr4qecKr.rM 6a":zcorr,r. Oueparop cMerrleHr{r.

s. Cessr c Apyrr{Mr4 6aswcaMra. CueruauHrre cocrorHr,rr.
Koop4rauarHbre rz HMrryJrbcHbre cocrorH
Marpuqa [nornocrr.r B gHeprerrz rrpeAcraBJreHr{r.r. KorepeHruoe p_npe4cranneHr.re.
Oynnqrax Braruepa. Xaparrepzcrvt
HeKraccurrHocrr,I cBeroBbrx noneft .

Syurqur. Crarracrrara xaorr{qecKoro nonr. flprzsHaru

1.15. OauoBHbre npeAcraBJreHrr o KBaHToBofr reopuu lr3flyrreHufl cBera aroMaMrr r{
MOJreKyJraMH.

Mo4enr, 4nyxyponuenofi
I43Jrr{eHr.reM: c[oHTaHHbre n
MnoroypoBueBbre cr{creMhr.
clreKTpanbHhre u BpeMeHHbre

bI. Bsazr,roAeficrBr.re 4nyxyponuenofi crrcreMbr c

cTrzKn, HHTepnpeTarIHf B paMKaX KBaHTOBbTX

c

BbIH

.flsreH

npeAcraBJren[ft. PesoHaHcuoe ycrrJreH cBera rrpr4 r{HBepuroft saceJreHHocrrl gneprerr,rqecKux



ypoBHeft' IvleroArr co3AaHI{t uHneicnofi 3aceneuHocrrr B pa3raqubrx cpeAax. @arroprr
o[peAeJrrrotrlu e u]upr4 Hy nr4Htru y cunefiut .

1.16. CraurcrrrKa {orouon H $broe.neKrponoB.
Crarurltt'txa $orootcveror. @oprl,ryna MaH4err. oarropuaJrbHhre MoMeHTbr. llpoqssoArrlax

Qynrcqnr. Pacnpe4eleuur flyaccona rl Eose-3ftHrrrefina. Ooprrryna Oftnrnrefina ilnfl r'rcrrcp'nrr4
.qr4clra $orouoa. f pyunraponra z anrurfymlupoBKa (porouon. (Doronnufi myM r{ ero rroAaBJreHre.

1.17. J|asepbr - ycrpoficrso H nflnHqnn pa6orrr.
Porl 0nrHqecKoro pe3oHaropa. Vclonux crarl?roHapHofi renep aryuu (6ananc 6as u 1aty1uc

aunnury4). flpo4onrHble Iz uonepevlrre Morhr. Cner:rpa.mHrrfi cocraB r43nyrre'r.rr na3epoB.
cznxpoHl'I3atll{fl MoA, reHepuur" ,"aplKoporKrrx rzMrryJrbcoB" SnepreraqecKr4e xapaKTepucrrz*r,r
Jra3epHbrx crdcTeM.

l'18' He.nuHefiurre onruu{crcne flBflenus. lloraprE:aqux cpeAbr B rrone
BbICOKOI{HTEHCI{BHOIO

'Ila3epHoro I43nyqeHl4fl' Cpe4rr { nnaaparuquofi nerrauefiHocrbro. feHepaqaa rapMoHr{K,
olrl4rrecKoe AereKTI'IpoBaHI'Ie' @asonrrf cLIHxpoHrI3M 14 ero peanrr3arlur. Cpe4rr c xy6uuecnoft
HelHHeftnocTblo. CalroSoryc[poBKa BoJIHoBbrx nrrKoB. BrruyN4euHoe rou6ugaquoHHoe
paccerHr{e cBeTa.

.1.19. 3:lrcon KupxroQa AJrfl TerrJroBoro r.r3ryqeHus
KranetltqecKoe ypaBHeHHe Anfi c[e4uero .uncna Soronon B More. 3axou Krapxro$a 4na

o4nofi nonepeqHoft uorlt: cBf3b renlnonrx rryMoB r{ nornoueHr{r (ycuneHux). 3azcuuocru
cneKrpaJlbHoft uorqnocrn IxyMa or upcroru, s$sexrznnofi reuneparypbr, ycvne1rr1. Illyuu
MHofoMoAoBoro ycI4nI{TeJIfl, oIIeHra xprtocru 14 MolrlHocrr4 cBepxnroMr.rHecrleHqr,rrz.

5. OBPA3OBATEJIbHbIE TEXHOJIOINPI

' JIeKu,I'IoHHo-ceMLIHapcKafi cvtrerraa o6yveuua (rpa4r.rqnoHHbre JreKrlr{oHHbre r.r
ra6oparopuue :anxrur);

' rIpI4MeHeHI{e MyJIbrI{MeAI{a texnonorHft (nponegeuue JreKrlrroHHbrx sansrufi c
rIpI'IMeHeHlIeM KoMlblorepl{hlx npeselrraunfi v reMoHcrparllroHubx poJrr{KoB c rroMorrlbro
rrpoeKropa ulu,r 3BM);

o nH0oprvra{IroHHo-KoMMyHnxaulioHurre TexuoJrofrr[ (npuueueuue un$opuaquoHHbrx
TexHoJIofI4rt r|ns' MoHrITopI4Hra reryulefi ycneBaeMocr[ acnprpaHToB r4 KoHTpoJrfl sHaHr,rft);

' Bcrpequ c yqeHbIMrI, pa6orfrourzrrlu e o6racrr nasepHofi Surr,rxr.r v nasepnoft
AHATHC,CTHKI,I.

6. OIIEHOIIHbIE CPEACFBA ilJIfl TEKYTIIEIO KOHTPOJIfl
vctrEBAEMocTuo rrPoMEXyToFHofr .trrncrAql,Iu tto I,IToTAM ocBo EHtrflAI,IC4UIJIHHbI U YqEBHO.METOAI,IqECKOE OnECTIEIIEHI,IE
CAMOCTO'ITEJIbHOIZ PAEOTbI AICilI4PAHTOB

a) Canao,croflTeJrbnafl pa6ora
cauocrosreJrbHas padora acni{paHTa gro cpeAcrBo BoBJreqeHrrr aclr4paHTa B

caMocroflTeJlbHyrc lro3HaBarenbHylo ,uefrensuocm, Soprraraplnorqyro y Hero rcr4xoJrorgqecKyro
norpe6Hocrb r] cLrcreMarnrrecnoM .aroo$paroBaHr4r,r.

caMocrosrenbHa,l pa6ora acnupaHToB Bo BHeayAr{TopHoe BpeMr Moxer npeAycMarpr,rBarb:
- npopa6orKy neKIIIioHHofo lrare$uana, pa6o:ry c Hay.rHo-rexHr{qecKoft nrzreparypofi npu

I{3freHBII'I pa3AeJIoB neKIIIiIoHHoro Kypca, Bblr{eceHHbrx Ha caMocrorrenbHyro npopa6orxy;
- peureHue 3anaqi



- [oAroroBKy K KoHTpoJrbHbrM pd6otau, KoJrJroKBr,ryMaM;

- BbInoJIHeHIae I{HAI{BI'IAyaJIbHbIX sagauuit, [pe4ycMorpenHhrx yle6urrna rrJragoM r{ T. .u.
calaocrosrenbHat pa6ora acm{paHToB B ayAprropHoe BpeMr BecbMa uuoroo6pasga r4 Moxer

npeAycMarprrBarb:

- BhrrroJrneHr{e caMocro{TeJrbHbr{ pa6or;

- BbIIOJIHEHI{E KOHTPOJIbHbIX PA6br, COCTABNEHI,IE CXEM,, AI{A|PAMM;
-pemeHr4e 3a'I.AI{;

- pa60ry co cflpaBorrnoft, ruero,4ralqecroft u nayruoft nrzreparypoft;

- 3arqrimy BbrrroJrueuHrx pa6or;

- olleparl4Bnrrfi (rercy[1nfi) onpol no orAeJIbHhrM TeMaM usyuaeuoft Ar{crlrrrrJrr.rHbr;
- co6er;eAoBaHze, KoJrJroKBr.IyMhr;

- TecTr.rpoBaEue u T.L.

B xoAe caMocrorreltnofi pa6or Aonxna ocytqecrBJrsrbcs uraBtra.fl Qyunqux o6y.reHur _
3aKperlneuue zrrauufi, IroJIyqeHLIe I4 npeBparr\eur{e r.rx n ycroftvuBhre yMeur.rfl vr HaBbrKvt.
flocranonr<a caMocro.f,Teltnofi ocyrqecTBirfeTc{ neKTopoM Ar.rcq[[Jrr{Hbr r{ [peArroJraraeT
ee rIJIaHLrpoBaHLre, HOpMlIpoBaHI4e, 3arlruo 14 KoHTpOJrb.

BuAa:rau zalLanuia lns ruofi pa6otbr Moryr 6rnr:
AJIfl OB JIAAEHIIfl 3HAHUfl MII :

- qreHne reKcra (yue6uura, crorrHr4Ka, Ao[onulrrelrnoft m,rreparypu) ;_ COCTABJIEHI,IE UIAHA TEKCTA; r4qecKoe uso6paNeHue crpyKTypbr reKcra;
- KOHCTTeKTT{poBaHr{e TeKcTa; Bbr Klr rr3 TeKcra; pa6om co cnoBaprMrl r{ cnpaBoqHr.rKaMu;

O3HaKOMJIOHIiIO C HOpMaTABHbIMT.I .TIOK

yre6no-uccjreAoBareJrbcKa-tr

KoMrrbrorepnofi rexuurclr r.r Irlurepnera

MareprranoM (yue6urana, [epBor4
nugeosanuceii);

paooTa; r.rcrroJrb3oBaHrre ayApro_

Ap.;
qur.r sHaHnft:AJrfl 3aKpenJreHrrfl rr cHcTeM

- paooTa c KoHCneKToM Jre (o6pa6orxa rercra); rroBropua-f, pa6ora

ua4eosanuceft,

HaA Y.Ie6HrM
ay4lro- nKO, AoloJrHr,rrelruofr Jrr{Teparypbr,

_ COCTA]BNEHI4E TIJIAHA I{ TE3fiCOB BETA;

- cocratBneune ra6nuq AJII clrcre lr rreoHoro MaTepr.raJra;

- oTBeTlhr Ha KoHTpoirbHbre Borrpoc

- amarrpr tvqecKa{ o6pa6orxa (aHuorupoBaHr.re, perleH3r4poBaurl e, peQepaponalne pr
ITn l'

- noAroroBra coobuenuft r rrro Ha ceMpruape, rou(pepeuqrza;
- rroAroroBra pe(peparon,

- cocrarlJre nue 6u6 nnorpa$n u,
grn QoprvrupoBaHr.rfl yueunfi :

- peuenr,re 3aAaq n ylpaxgeHufi np o6pa:qy;
- pe[reHue Bapnarr.rBHbrx 3aAar{ u yinpaNHeHr.rfi;

- BbrnoJl HeHrae pacqeruo-rpa$u x pa6or u 4p.
Bugrr sa1anuft AJrf, caMocrorreJr paooTbr, plx co,4epxaldue v xapaKTep MOryT ]rMeTb

oapnarranurrft H 4u<[$epeHrlr{poBaHH

paKTr.rqecKoe npr4MeHeHI,re
TeoperurrecKll'K 3HaHpIft npra peIxeHI{I4 3aAaq. 3to cuoco6crnyer npuo6rqeuurc acnupaHToB K

poBaHr4e Lr Ap.;

caMocrotrelruoft TBopqecKoft pa6or:e, yqI'IT aHanr.r3r,rpoBar6 l{3rraeMbre ABrreHHq, BblAeJrrrb



ryIaBHbIe SaNropu' 3avacryro acrurparlThl cranKlrBarorc.f, c orrpeAeJreHuhrMr.r rpyAHocrrMrd rrpr4
pelIeHI{I4 3ilAaq IIo @usure' 3ro o6rrulf,erct reM, qro Mfl lrx pe[reHrrr, KaK rrpaBr{Jro,
HeAocraroquo SopvanbHoro gilaltrfl, Susuvecrzx 3aKoHoB. B nenoropbrx cJrrrarx neo6xoArzir,ro
3HaHI'Ie c[eq]IaJIbHbIX [p]IeMon, o6rqux Arrs pemeHl{t olpeAeJreHHhx rpymr saraq. B 4pyrrax
cryqatx raKr{x MeroAoB He cyuecrByer. Tor4a DraBHbrM, .rro cuoco6crByer yclexy, craHoBr4Tc,
cuoco6uocrl oHBJII4TtIqecKoro MrIIIIJIeH[g.

3ruu ABW oco6ennocrslu peirrsHus (fusuuecrux 3aAaq Ha [paKTvqecKr,rx 3aHrrr,rrx
[perIoAaBare]JItMI4 yAeilsercf, onpe4eneiuHoe BHIzMaH]Ie, oAHaKo xopouero pe3yJrbrara, a6;1urpaHT
Moxer Ao1ur:ocx roJIbKo c rIoMoIIIbIo caMocrorreJrbHofo perrreHtrs pasnoo6pasnbrx 3araq. nns
crI{MyJItIIUI4 sTOrO llpoqecca acnupaHTaM npeAJraranrcs.nLlprBw.qyanbHhre 3a+ailLrfl..

MeroAnqecrcub yrcara loitafl ililn HaflrrcaHr{n pe{epara
Pe$epar (or nar. refero - aoxnaarinaro, coo6rqaro) - xparroe ri3JroxeHrre B rrrcbMeHHoM Br.rAe

LIJII'I B $opue uy6lu'ruoro BblcryrlJledur coAep)Kalzrfl KHr.rfu, uayruoft pa6omr, pe3yJrbraroB
I'I3rreHHs Hayvuofi npo6neurt; AoIfnaA Ha onpeAeneHHyro TeMy, nxrrc.ralo1quft o6sop
coorBercrByloqux nl{TeparypHbx H AqYrrx r4crorrHr{Kos. Kax flpaBr{Jro, pe(fepar r4Meer HayqHo-
un$opr'raquoHHoe Ha3HageHI{e, oro mim KparKoe r.r3JroxeHr.re qyxnx HayqHbIX BbrBoAoB. orrau
pe(pepar orJrl4qaerct or rcypconoft y Auurouuoft pa6or, Koropbre npeAcraBJrsror co6ofi
co6crneunoe Hayqnoe r.rccJreAoBaHpre.

HauucaHne pe$epara (aorcnaaa) ria'rzHaercr c onpe.4eJre'rrs reMbr z no46opa irr.rreparypbr.
Hau6onee pacrpocrpaueuna{ npo6lenaa y nepBoKypcurrKoB HeyMeHrze pa6orarr c
6u6lzorcqHblMl4 lpongarrtr'r' lloetouy f,rt 4onNrrbr B MaKcr4MaJrbHo cxarbre cpoKr.r Hayqurbcs
caMocro.[TeJrr;Ho no46upam nnreparyiry _ oro 3anor sarrrefi ycneruHoft yle6rr. B xax4ofi
6ra6rulorerce, B 3aJIe KaraJloroB, HaIoAI{Tc.rr KoHcyJrbraHT, xoroprrft BcerAa rroMoxer BaM
coplleHT}tpoBarbct s 6u6rl'IoteqHbD( O{tou lt npaBr{Jrbno o$oprrararb 3aKa3 Ha Kur4ry. pa6oras s
6u6lnorere,'punrrrnaftTe cneAyrorque ri2anroprr:

- ecnl{ saM Eeo6xoAI'IMo uogo6phtr JlkITeparypy no KoHKperuofi TeMe, Ho Bbr He 3gaere
aBropoB xnr'rr (uonorpa(pzft), ucnonrsy{re rpeAMefirnft raranor;

- ecJIrI IlaM I43BecreH aBTop Ialu u{snaHl4e KHI,II[, BbI Moxere BocloJrb3oBarbc.fl a;r(fanuruurr.r
KaTanotoM;

- s raxAoft 6u6nuorexe AononHl{rpnruo cyqecrByer KaproreKa x(ypHaJrbsux crareft;
- B HacTotlqee BpeMf, 6u6luorexu [peAocraBJl{Ior nJrarHbre ycryn4 AJrr cocraB ile1;p1fl

clrrcKa Jrr,rreparyprr no rpe6yerr,rofi Ke, o,4HaKo orKaxr,ITecr or co6nasHa BocloJlb3oBarbc,
gTr{M' rroKa He ocBor4Tg Mero.4r.IKy norzcrc{ Jrr{Teparypbr caMocro{TenbHo;

- He sa6rrsafire upo pecypchr t4

IIpa pa6,ore HaA pe$eparaivru yftre xrypHalu V(DH, XOTO, Keaurona.fl
3JIeKTpoHI{Ka, cafttbl ecrecrBeHHo-uayvupro qIlKJra, nor4cKoByro cr{creMy Google nr. r,.tlacro B pe$eparax HelpaBr.rnbHoe o$oprranenue cnrtcKa Jrr,rreparyphr c

3aMeqaHr4e npr4Hrll{nv€urbHo, TaK KaK HayqHa.f, xI43Hb
6z6nuorpa(punuecr<ofi roqKr 3peurzs.
I,rMeer co6crneHnyro KyJrbrypy, npHo6

lrrpr''reHeHr.reprHreo6.o.r#ffi ffiT'JT.TJJ.-:ffi :;r, 3epKaJra, peQpaxrouerpbr,



2' Pom 4IaSpaKrII& n upr'r6opax, (popuupyroqzx prso6paxeHr4e: Jra'3e, MprKpocKore,
TeJIeCKOne.

3. OoroenercrpuqecKne nprieMur4Ka cBera
orrrr{rrecKr{e npeodpasoBareJrr4, OOy).

(SoroeneueHTbr, 0orolroArr, gJreKTpoHHo-

4' flnnenue nIoMI'IHecIIeHIII'Iu: ocHoBHbIe 3aKoHoMep'ocrr{, xapaKTepr4crrrKr4, r.rHTeplperaqr.r,
B paMKax KBaHToBbrx rrpeAcraBJr e:auit.

5. Henr,rnefiHbre flporlecchr B cpeAax c KBaAparr,r.rHofi Herlrnefinocmro
6. HennHefiHbre ilpoueccbr B cpeAax c xy6rzvnofi nenunefruocruo
7. rlaparraerpuqecKr.re trpoqeccbr B onrr,rKe r,r KoppeJrflrlux $oronon8' fenepaqur rapMoHI'IK, oIITLIqecKoe .4ereKTr.IpoBaHlre. oagosHfi crdHxpoHrz3M lr ero

peaJrr.r3arlr,rf .

9. Carrao([oKycr.rpoBKa BoJrHoBhrx [yrrKoB.
10. Hemlseftno-onrri'recKze nporieccbr B orruqecKr{x BoJroKHax 14 cBeroBonax.
1 1. HeruueftHa.f, onruna lporono*pr4craJrJrr{qgcKr{x BoJroKoH.
1 2. Br.rHyxAeHHoe xou6ranaqnoHrHoe paccerur.re cBera.
I3. Jlasepnuft reprroa4epHrrfi cr,rnTe3: cocrorH,re ra npo6nerrarr.
14. Pydunonnfi larep"
15. Nd: YAG - Jra3ep.

16. Jla:ep Ha creKJre c HeoAr4MoM.

17 . I etuit -HeoHoBbre Jra3ephr.

18. Jlarepu Ha rapax MeAr,r u
19. Aprononuft nasep.

20. 3rcunrepubre Jra3ephr.

21 . Jlazapu Ha Kpacr.renrx.
22. I7o nry npoBoAHtr KoBbre na3epbr.

23. JlasepwHa rleHrpax oKpacKH.

24. P ertrr euoBcKr,rx ira3epbr.

25. Bonor<oHnbre Jra3epbr.

5) IlepeueHb BorrpocoB Arrfl
1. Jlzuefino rroJrrpr43oBaHnoe lr ue He-Ne na3epa c rlrrprzHoft cnerrpa 20 Mfq

HanpaBnlterc.s B uurep$eporraerp M I]en4epa. B o4Hou rz3 nnes unrep(pepoMerpa cror.rr
rroJryBoJrnoBa"s flnacrl,Iura, 6es norepb

30noTa.

BAIJIdfl.

obrrb pa3nocub rlJreq, vro6rt ua
troprAKe uo nomo?

2' Kar< c noMolrlblo KptzcraJl na suo6ara lrnrafl, cAeJrarb HenoJrrpr.r3oBagHbrM maneftHo
rroJrrpr43oBaHrroe r,I3Jrr{eHr.re cBeTOA c qeHTpaJrtuoft Anunoft uorHrr 500 nrrl u ruupuuoft
clreKTpa 30 nrra? Karofi AnHHbI HyNnor B3rrb xpucra.ur? O6rrxuonennrrfi z neo6urHoeeuHrrfi

3' B re'renue KaKoro BpeMeHI'I (up nopxaxy Benr.rrrr{Hrr) comrevnrrfi cser MoxHo cq14Tarb
rloJltpr{3oBannrru?

4" To xo'.4Jrt cBero.4lloAa, ll3nflarcuero B ALra[a3oHe 30 nu c MaKcr4MyMoM Ha 500 nnr?
5' Kara's KoppentquoHHa-s (pynnqax fnay6epa r{3Mepsercf, B sKcnep'Me're rro

ua6lro,qeur'ro (cKpbrroft norxpnsaq uu>>? 3anucarb BbrpaxeHrle.
6' Helr'IaroHaJIbHbIe gJIeMeHTbI MarpI{IIbr KorepeuTHocrr4 paBHbr HyJrro. oguaqaer Jrr4 oro.qTo cBeT Henontpr,I3osaH?

oBopaquBarorqar fioJrspr{3arluro Ha 90o. Kar<ofi .rloJrxHa
zurep(fepoMerpa cner 6rrn He[onrpu3oBan Bo BTopoM



7' Mox'o nrl 
''o 

BI'IAy BeKTopa,{Nonca o',peAeJrnrb, flB'rflercs, ilv cBer rroJrHocrbro r4Jrrz
qacrr{quo [onspr,r3oBasnrna ? Orner o6ocuonarr.

8' Kamona AonxHa 6urr romqulua KBaplleeoft nracrzHKr,r, opr{eHTupoBaHHoft (onrzuecroft
ocrro) IIOA yrnoM 45 rpaaycoB K Beprl4Kalu, uto6rr rop]r3oHTiurbHo rronrpr43oBaHHoe rrcJrrreur{e
rvrau-can(pl4poBoro Jra3epa c AmzHofi BoJIHII 800 Hnr tl AJrrzreJrbuocrb]o r{MrryJrbca 100 ipc Ha
BbIXOAe I43 nJIaCTI{HKil CTaHOBIiJTOCb

a) nepruralbHo [oJrrpr.BoBauHbrM;

fii) nenonxprl3oBaHnEru. [nynpenoMneHr.re KBaprIa cqr{Tarb pannuu 0. 0 I .

9.,{orcaNure,rrroMarprarlbr t ou( '..* ,il,Fl' +lrl'=l o6pasyrorrpyurynoorHorrreHuro
[-"* t* )'t | | |

K Ollepaqufi yMHoxeHrr{.

10.lloxasatr, rrro BeKTopbr lNonca Arrfl rrpaBorlr{pKylxpuoft u JreBorlrdpKynrpuofi
rroJrf,prrc arII4 r,I OpTOroH aJrbHbL

I 1' crolrrzuu BerIIecrBeHHbIMrI [apaMerpaMr.r xapaKTepr,r3yerc.f, uporasno6Hrrfi
AByxMoAoBrr[ cseroAenrarcnr? OasoBas rrJracraHKa? Poratop? Orser o6ocnona*.

12' Karc npeo6pasyerc.f, BeKrop flNonca, Korra BeKrop Crorca [oBopaqr4B aercfl,Ha 7[ BoKpyr
ocr.r o:? 3anuruure Marpr.rqy,{Nonca.

13. Kouuyrarl'IBHbl JII{ rloilspu3all}IoHubre npeo6pasoeanus? Orser o6ocHosarr.
14' Moxno JII{ [pI4AWam Ha6op (fasonrx rrJracr]rHoK vnr4 poraropoB, roroprrf mo6oe

rroJrflpll3allrroHHoe cocro{Hr.re upeo6pasoBbrBaJr 6rr n oprorona-rrblroe?
15' (a) KaIt 4olxen 6rrrr rIoJIfpI{3oBaH cBer, qro6rr [por.r3BoJrburrft porarop He MeHtrJr ero

cocrof,Hrrr floJrrpr.r3arlnu? (6) Kaxziu .qoJrxeu 6rrm porarop, .rro6rr oH He MeHrJr [por43BoJrbnoro
cocTorHl{r rroJrf,plr3arluu cser.a?

16. Karc r.r3 rrracrr.r' 
"* + , * "o."o*urnurrrn, !,23b

17. Tluerotct rIerBeprbBoJIHoBbIe rrJracrrzHKrd Arrfl r..r3nyqeHzr yAG:Nd na^:epa c 4rurHoft
BoJIHbI 1064 nu. Eyayr nI'I ABe raKue rIJIacrI,IHKr{ pa6orarl KaK oAHa noJryBoJrHonas uracrunxa?
Ey4er JII'I oAllla ranafl rIJIacrI'IHKa pa6orarr KaK rroiryBoJrHoBa{ rIJracrHHKa AJrr r.I3JlrreHra.r nropofi
IapMour.rKr{ Toro xe .uasepa?

18' Cnet, nonf,pl43oBanurrft nnnefino rro x, rraAaer Ha cr.rcreMy uz 5 [JracrHH ]"l2,npuueM ocr4
Bcex qerHhIX llrJlacrrlH lranpaBJleHbr noA yrJroM f 1o x ocr{ x, a ocu Bcex HeqerHhrx _ no4 yrnou -lor ueft' Kax 6y4er [oJItpIz3oBaH cBer Ha Bbrxo.qe? A ecnu Bce nnacrr4HKrz opr,reHTr.rpoBaHbr
oAr{HaKoBo - iloA ynrou *lo r ocz x?

19. lsa oprorouaJrbHo rroJrrpr.r3oBaf{Hbrx

oALrHaKoBbre (fasonrre [Jracrr.rHKvt, a 3areM
uurep(f epewlux? Orner o6ourosarr.

20. Hairtu crerreHb rroJrflpr,r3arl nr4 Ailn o4HoSorouHoro cocro flHvt'.
21. Karc trr3Mepr{rb napaMerp Croxca Sr?
22'HapvrcoBarb ycraHoBKy AJIx I,I3MepeHr{r rou6unaqrzkr napaMerpon Crorca Sr+Sz.
23. BH.rucJrr4rb KoMMyrarop [Sr,Sz].
24. cocrawrrror Jrr{ rpymry oreparopbr crorca? oreer o6oqrona*.
25' B'qucnl4rb rapaMerp' cronca rrrfl cocroflHr.r{ 

f 
vac) + clzrO), reuepapyeMoro rp}r

crIP nepnoro rl'na' Kaxze napaMerpbl croxca Moryr 6rr* nsN{epeHbr oAHoBpeMeHHo .{Jr, gToro
cocTotHr4r'/

26. loxazarc coorHorrreHue So2 :: So2:+So.

MOHOXpOMaTrrqecKr4x [rrKa cBeTa npoxoArT qepe3

c6raeamcs Ha gKpaHe. Ey4er nra na6nro narlcfr



27.Hai]nu cpeAHee 3HaqeHLIe oneparopa S2=(S'S) n o4no(poronHoM cocro.rrg1p.
28. Hairrn KoMMyrarop 1S2,S r].

29. Iloraxure, qro rrpr,r3uaK HeKraccrirrHocrr.r Dt e) = 
&JY .r, gk = 

q, Ho
8*' G()^

BhrrroJrHrer c.t 4rrfl Ten JroBoro (rayccorcxo ro) uslyu eHvrfl.

30. BrmonHrercr nrr gTor rrpr,r3HaK AJrfl KorepeHTuoro usnyrcuux?
3I.Hafrtu o6teu KorepeHTuocru AJrt Ll3JrrreHr4r ArroAHoro Jra3epa-yKa3Kra c AJrr{Hoft nomrrr

650 nrra, ruupznoft crreKTpa 10 Hu, AI4aMerpoM ilyqKa 3 uu u 4rn$paxquounofi pacxoArrMocrbro.
(3auena 3AecE yroMilrlaerct 4ralpparquoHHar pacxoAravrocm?) I]prn xaroft MorrlHocrrr nasepnoft
yKa3Kr.r n o6teue KorepeHrHocru 6y4er o4nH QoroH?

32.Hetry paBHa P-$yurqrar Ars BaKyyMa? A SyHrqrEr Burnepa?
33. Kalcne BeJrvqLIHbI HaAo I,I3MepI,ITb B gKcneplrMeure, uro6u y6egvtrcx B HeKJraccurrHocrr{

4nyx(poronHoro cBera? Hapraconarb cxeMy oKcneprrMeHra.
34.Hairru rapaMerp rpynilllpoBKl,I (noprraraponaHnyro KO BToporo nopx4ra) g@ AJry

cocronHl.s ulO)+ Pl2)|"1'*l9l'=1. npn KaKoM ycrroBlrr.r cBer B raKoM cocron'r4r4 6y4er
o6raAam aHTlrrpyrrnzponroft ?

35. Kanoro [opsAKa AonxHa 6rnr senunefiuocm y cpeAbr, qro6rr s Heft Bo3MoxHa 6rrra
f eHeparlzr rtrrex(f oronHof o cBera? 3anururzre raMr{JrbroHr.raH.

36. Kamne $usu.recrue BeJrr.rr{r{Hbr r.BMeprrcTc-f, npr4 rrpoBepKe HepaBeHcrsa Eerra n (popue
Krays epa-XopHa-lllr{Mour,r-Xollra?

37. flor<agarb, qro Inr cBera n 6emroncroM cocrornr{r4 (xorr 6rr o4uorr,r us.rerurpex),
,-,* , f,+ ,+ *.r \f -: taiqxbia))lvac\,
-+,+*,,f,f,r\(p- - (.aia, ! brt b))lvac),

t tlrAe Q'rD' - oneparophl poxAeBus' B nonfipld3allrloHHbrx MoAax x,y,
ooo3HaqarcT [pocrpaHcrBeHHbre MoAbr, cBer B xax4oft r,r3 [pocrpaHcrBeHHbrx
HerroJrflpr{3oBaH (crefleHb nonrprl3arlwr paBua uynro).

38.llpur a6conronrofi r<a-nr.r6ponr<e $oro4ereKropoB c fioMorrlbro 6u$oroggoro norx (uo
MeroAy Knrnfiro) OAI'IH I43 AereKTopon nrr6rapaerc.f, 6oree u[poKonoJrocHbrM (KaK rro yrJry, TaK r.r
IIo rracrore), rreM apyroft. Karcofi rr3 .4Byx AereKTopoB npr4 erorr,r rcanz6pyerca?

39' Ecma 6u y Aereft KanI{TaHa fpaura 6rrr uasruux oyro c qpe3Bbrqaftuo lra6rna
3aryxaHl{eM, Ha xaroft yroJl 6rr orKJIoHHJIacb [JrocKocrb xartaluir trocne KpyrocBerHoro
nyremecrBl'If, rlo 3T fi napannenr? lIpo4oJIXLITeJrbHocrb rryrerrrecrBrzr - 3 65 anefi .

40' Ha xanofi yroJl noBopaqlzBaerct [JrocKocrb raqauprfi MarrHHKa oyxo B Caup-
llerep6ypre sa cyrxn?

4r'Ha raxofi yroJr [oBopatll4Baerct nonrpr{3arl}rfl cBera npr4 fipoxoxAeHrrr.r qepe3 3 nrarya
cBeroBoAa, 3aKprreHHoro B BlrAe cnupanhr c pa,4r4ycoM 5 cu u lraroM 1 cna?

42' Cner, nontpl43oBaHnuft nzneftHo no X, npeo6pa^:yercr B cocroflHrre c rprnefruofr
noJlflpl43atlueit uo,4 45" a) poraropoM,6) unacru:nxoir)"12. B rcarou cnyqae 6yaer 6o6rue ua6er
reoMerpuqecxoft Sarrr? Orser o6ocrrosart.

43. To >rre,Hairru ua6er reoMerpuqecroft $asu.
44' Cser, [onspu3oBanHrrfi npaBoIII{pKyJrrpHo, npolycKaror rrepe3 rrnacrr.rgKy },"12,

opI'IeHTupoBaHHyIo onraqecKoft ocrrc rIoA yrrloM X K BeprvKurvr, a 3areM qepc3 Torrgo raKyro xe

a rzHAeKchr 1,2

MOA noirHocTbro



nJIacrI{HKy' opueHTI4poBaHHyIo orrl4rlecKofi ocuo no.4 yrJIoM -X K Beprr4KaJrrz. Haiaru rl3MeHeHr{e
reoMerpuqe<noft Qasrr.

44. ouenure nyBcrBlrreJrb'ocrb KBaHToBoro Mar'eroMerpa.
45. Kar c IloMolqblo (pasonoft rIJIacrLIHKrr cAeJrarb 50%o cneroAeJrrrreJrb /IIrs. x- ,r y-

IroJlfplrcarluoHnrx uo.4?

46. To xe, AJIf, rloJlyBomrosofi pI qerBeprbsorHosofi rrJracrLrHKr4. finr unac tup1rcu )13?
47. llenonrpusoBaHHoe [3[yrIeHI,Ie, IIpHroroBJreHHoe r,r3 x-[oJrrprz3oBaHHoro r,r3ryqeHr.rt

TenJloBoro HcroqHI4Ka (rax?) flponycKalor rrepe3 [oJryBoJrHoByro [Jracrr,ruKy, op[egTLrpoBaHHyro
uor yDIoM 22.5" x x, 3areM c rroMorlblo [pI,I3Mbr fnaua, ru4enrrcrqeft x- rr y- noJrrpr{3aqr{ro,
HanpaBJltror Ha ABa oAHoMoAoBbIx AereKropa (vto ero 3HaqI,IT?). Kar< r{3Mepr,rrb HopMr{poBaggyro
KoppeirsrlnolrHyro (pynxqrzro gxy? rlevy oHa 6y4er panna?

48. ByAer JII{ npotBrrsmc.r s0$er<r <crprrroft [onrpr{3aqilv>> A[rs.corHeqHoro ceera?
49. oupe4eleHl{e KoppenflIlIEonuoft Syuxquu Broporo [opsAKa G+-. Kax ee nsueprzrr?
50. onpegereHr.re u cxeMa r{3MepeHr.rfl KoppeJrrrlr.oH'oft $yurqrara G(2)o.
51. VitaNrate ABa He3aBIrcI'IMhIx IrHBapr,raHTa upeo6pa.rosaHzft [oJrrpu3aqrrr.r BToporo

nopflAKa rro nonrc u 0ALLIJITHBA?Ii.AHT qerBeprofo noprAKa no froJrro.
52' Oaun qeJIoBeK (ua^:onenr ero X) yrBepxAaer, qro KorAa 4np<(foronHrrft ceer narae.r Ha

50-% cneroAeJII'ITeJIb, o6a (porona BcerAa HarrpaBJr.f,rorcr B o.qHH BbrxoA. Ilpan nu X?
53. HafiAzre (*) scocrosHr4tr,.cxaroro naKyyrua,, l0)+cl2), c<<1.
54. lloraxnte' qro AJIx cxaroro BaKyyMa (a2) ornv.rHo or HyJlf,, a (a) panuo HyJrro.
55' Haftlnte HopMtIpoBaHHyIo Koppenflrlr.roHHyro SyHrqraro Broporo rropsAKa gQ) B

cocrosHr4r,r oocxaroro naKyyua,, l0)+cl2), c<< 1 .

56' Hapncyftrc cxeMy 9Kc[epI4MeHTa no na6ruo4euaro aMlJrr{TyAHoro cxarpr{.
57. Hapucyfire cxeMy eKcrepl,IMeura no Ha6ruo4eHuro KBaAparypHoro c)KarLrfl.
58' 3anz'rrare upeo6paroBa'plfl. Boroffo6oea rrfl HeBbrpoxAeHHoro rapaMerpr.rqecKoro

yckIJILITeJIfi . flor<axure, qro oHI{ coxpautlor KoMMyrarlrzoHHbre coorHorrreHrrr.
59. lrs;o6pasute ua $asonofi nrocrcocrrr cneAyroilIr4e cocro flHprs. cBera
1) cxaroe no KoopAr.rHare;

2) cxaroe no Sa:e;
3) cx(aroe ro qucry $orouon;
4) cxaroe no $ase r.r KoopAr4Hare o,qHoBpeMeHHo.
60' Kar uonyulTb B gKcrleplaMenre 4nyx$oronHHft cner, He HcloJrb3yr crrogTaHHoe

IrapaMeTpllqeoKoe pacceaune?

61' Kan uonyrvrb B gKcnepI'MeHTe cBer c aHTr.rrpynnuponxofi, rrc[oJrb3yfl cnoHTaHHoe
napaMeTpr{qeoKoe pacceruue?

n) Ilepe.reHb BorrpocoB K 3arrery
1. Onrzrca. Or 4penHux Ao Huorona. Or HtroroHa Ao MaKcsenra.
2' vpanHenur Marcnenna. 3nerrpoArrHaMusecKar rrocrosHnar. 3nerrpoMafHarHa,

Irpr4poAa cBerir.

3" crpyxrypa nJlocKofi enerrpoMarHllTHofi sorHrr r4 ee [peAcraBneHr4e n nounnexqroft
Sopue.

4' flnorsocrb noroKa gHeprall I{ I4Mrlynbca gJreKTporuarHursofi BoJrHbr. I4ureucunuocrr
BorrH. Pa6orrr ll.H.Jle6eaeea.

6. I4snyveurEe sJreKTpoMafHr4THbrx BoJrH. c$epuuecxae BoJrHbr.
7 ' o5quft IIoAxoA K KBaHToBaHIiIIo gJIeKTpoMarHr{THoro noJr.rr B peirrrr{Br4crcxoft H

IlepeJlrrl,rBucrcxofi Teopu[, Kauonrz.recKr,re [epeMeHHbre.



8. Cxerraa KBaHToBaH[fl 3JleKTpoMafur.rruoro rroJrr B paMKax fauunrronona lpopua-uu:ua
9. Oyrxquu farrrulrrona v JlarpauNa. Vpanueuux, onrlcbrBarorrlue Ar4HaMr,rKy

KaHOHI4qeCKIIX [epeMeHHbIX B MeXaHr{Ke

10. Cxo6nr''r flyaccona n AIIHaMpIKa nporrcBonbHBrx $ynKrlzft or KaHoHr,rqecKr,rx
rrepeMeHHbrx:

1 1. EcrecrsenHafl rrrltpr4na nnnufir,r3Jrf{enr.rr. Jlopenqescruft rontyp.
12. Cootuourenl{e MexAy rlporoJlxlrreJrbHocrbro HM[yJrbca ra uuprznofi crreKTpa.
13. I'Iurcp(fepeHlrl,I.f, MoHoxpoMarllqecrr,rx BoJrH. lrtuuau BpeMs KorepeHrHocrr.r.
10. Illlrpr'rna rurepQepeHlll4oHHbx rronoc. Ilorocrr paBHoro HaKJroHa ra panuof roJrrrlrcHbr.
I 1. Znlep$epeHql{t HeMoHoxpoMarrdrrecKr,rx BoJrH. flnraHa H BpeMr KorepeHTgocrr{.
12. MnoronyqeBat Lrntep$epeHlll{t. IlpocnemeHr{e onrlrKra. [zsnerrpr{qecKr.re 3epKaJra.

I4urep(f epeHqr.roHHbre (f untrpu.
13. Mnorony'renofi nnrep$epoir,rerp Oa6pu-Ilepo. O6nacru rrcrroJrb3oB a1vrfl..

14. Cros.Me gJreKTpoMafHr.rrubre BoJrHbr. Onnr Buuepa.
15. flzr[paxqr.rfl cBera. MeroA sou (DpeHens. 3ouuas rrJracrr4HKa.

16. flu$parqrar opayHro$epa Ha IrIenH: KaqecrBeHHoe r4 KoJr]rqecrBeHHoe orr4caHrre.
17. fira$parcqrar (Dpaylro$epa na AB)D( rrlerrrx. fln(fparcq?roHHar perrrerKa.
18. linrfparcqrnx Ha KpyHroM orBepcrr{r.r. faycconu nyqKr.
19. Cnercpa-nrurre xapaKTepLIcrIzKLI 4u$paxqraoHHbrx perreroK. pa:peurarorqax

cnoco6nocrr. Kpureprft Pere{.
20. Cuuycon/;msnax perlerKa. oasonue perxerKu. .,{u$parcqua opayuro(fepa Ha

ynbrpa3ByKonoft nolue.
2r. [u&paKrlrs Ha MHoroMepHbrx crpyKrypax. ooprr,ryna Bynr0a-BporroB.
22. PacnpoctpaHeHl{e cBera B aHl43orponHbx cpeAax. Teusop Ar{gJreKTpt4qecxorl

lpoHurlaeMocru. .{noft Hoe JryqeilpeiroMJreHr.re.

23. llonrpusaqr4oHHbre npu6opu: rpr43Ma Huxonl, Arlxpor43M.
24. OnruqecKlte ycLIJIHTeJIH. Orpuqarenrnar reMneparypa. Ycnosue ycvnelLrfl

r,BJIrreHI{f,.

25. Jla:eprr. flpuHqranuurb*afi cxeMa. Ycroere crarlnonapuoft reHeparlr4t4. Cnoco6u
Mo.4ynrqrrlr go6poruocru. Mo4u.

26. Tnep4oreruuufi na3ep ua py6zHe. gerupexypoBHeBbre cxeMbr oKf.
27. fagonnfi na3ep Ha cMecI,I He-Ne. Mexanragi'r co3AaHrrr r,rnnepcuofi 3aceJreHHocra

gHeprerr,rqecKlrx cocro snuft .
28. Kou6rauaq?roHuoe pacce Hpre cBera.

29. OorloeHrre rIoJIoxeHrIs Hemaneftnofi onrrzrz. Onru.{ecroe AereKTrdpoBaHrde.
30. feuepaqux nropoft rapMoHHKH. vcrosfie Sa^:onoro cuHxpoHr.r3Ma.

31. CairaososAeftcrsze cBera e uerzHeffnoft cpe4e.
32. llaparuerpraqecKue rrpoqeccbl n ueru,ruefinoft cpege. BPME u o6panleHr.re BoJrHoBoro

$ponm.
33. Onrr.ma ABr{}KyrrIHXcr cpeA. 3Q$exr Canrsra.
34. 3$Qercr [onnepa B orrrrrKe: npoAoJrbHbrft u nouepeqnuft.
35. Irlnrep$eporvrerp MafirceJrbcoHa. llonsrue o (Dypre-cneKrpocKorvu.
36. Cratucrura $oroorcqeroB oAHoMoAoBoro AereKTopa, Totrequrrfi gerenrop [oJUr B

KBaHTOBOM paccMoTpeHr4r.r.

37. Pacupe4eleHue (poroorcqeroB npr4 perrrcrparlrrrr ron{ B gHeprerr{qecKoM cocrof,Hr.ru.



38' ctarucrura {oroorcqeroB npl4 perllcrparJuu [oJrr c [polr3BoJrbnofi crarncrurcoft
$orouon.

39. Ooprr,ry-na Crannu-MaHAeJrr.
40' Craructurca SoroorcrleroB MuoroMoAoBofo AereKropa, rrporr3BoAflrlas $ynrqna,

4{crrepcur q prcra $oroorcueron.
4l' SHepreru'recKlae cocro.aHl4s 4rx o4uoft r.r Muortlx raoA. 3asucr.rMocTb or BpeMeHLr.
42' Korepenrubre cocrotnrzs. Csssr c oHeprerraqecKr.rM 6aszcoM. oneparcp cMerqegr.rr.

Koop4uuatHble u I'IM[yJIbcHbIe cocrotHl,Ir. Csrsr c rpynlMr.r 6agucauu. CiraelraHnrre cocror'r.rr.43' Marpzqa IrJIorHocrLI B gueprerr4rrecKoM [peAcraBJr elvrvr. Korepeurnoe p-
npeAcraBJreHkre. (Dynrqr'rr Buruepa. Xaparrepucrr{qecKa, (pynxqrar.

44' C)rarvcrrara xaorlzsecKofo noJlt. flpz:uaxu HeKJraccuqHocrr,r cBeroBbrx noneff.45. 3axon Kupxro$a In cpeAnero qrrcrra SoroHon B MoAe.
46. 3axoH Krapxrosa Anr rxyMoB KBaHroBoro ycr{Jrr{reJrf,.

7. yqIIEHO-METOAI,IqECKOE U TIHOOPMAIII,TOHHOE OEECTIETTEHIIE
AIICqUITJItTHhI

@
1' {H$paxqIroHHatonrllKan Hauo$oronraxa [3nexrpouHufi pecypc,l / Ee:yc 8.A., Es*on

{'A., fiocrcor]oBl'Iq JI.JL, Itonalen A.A., I(ornnp 8.8., Iianunon A.f., llop$upren A.lL, Crcaganon
P.8., cofi$ep 8.A., crageen c.c., Xouusa c.H. - M. : @I43MATJIvlr,2014._ 60g c

2' I{yr<aHon, B.H. Bonoronso-orlrl{qecKar rexHkrKa [Snercrpounuft pecypc] / B.H. I{yranon,
M.-fl. -flronnerB. - M.: I4ngpa-?IuNeuepua. -2011. - 640 c. - ISBN g7g-5-972g-007g-7

3' llpoctpaHcrBeH'at crpy*Typa u3ryqeHr,rs BoJrHoBoAHbrx yr. BoJroKoHHbx
rexHoJIorvqeoKI'IX JIa3epoB [3nerrpouHufi pecypc] : Y.re6. noco6ue / A. f. fpuroplxuq, B. B.
Bacnnr{on. - M. : I,I:4are*crno Mfrv una. H. 3. Bayrraan a,20L4,37 c.

1' KsaHtosax Srasuna LI HaHorexHoJlorurkr [Snentponurrfi pecypc]/Henonzn B.K.-Zs4auze
2oe, ucnp. ?I :ton. -M. :Texuoc$epa, 20L3, l2gc.

2. JlarepHue npu6oprr r{ MeroAbr r.r3MepeHrtr.4rurbgocrrz:y.re6. floco6ue Eorruancr<rzfi B.E. re
AP' floa peg. lfupacl'IBoBa B.E. TlsaarerrbcrBo: (MfTy nir,r. Eaynran a) 2012r.92 wp.

3' An4peen A.H. H AP. onrrzsecKlle ll3MepeHr{r -M. : VuunepcHrercKa"f, rcuara;Jlor oc,2012,
416c.

8. MAT'EPI,IAJIbHO.TEXHI4IIECKOE OEECIIEIIEHI4E AI4CIIIIIIJII,IHbI
rlpraueHenHe MyJlbrl{Merzfturx npesenraqrafi vr KoMrrbrorepHbrx cu11yn'luft

o6ecne'{unaercs rIpoBeAeHI{eM sansruit B yxe o6opyAonaHHux MyJrbrr.IMeAz[urnr
o6opy4onauueM ayAr{ropr{f,x xa$e4prr @zIIM.

ftx o6ec''erleHllt npoBeAe'll t naloparopHbrx pa6or r,rMerorcr KoMrrbrorepHbre KJraccbr
rca$e4prr @ulIM v cnequanlt3l{poBauHbre y.re6no-HayqHbre na6oparopua, o6opy4onaHurre
coBpeMeHHuu o6opy4oBaHl4eM Ars ra3epuoft ruarHocrr.rKr.r BerrlecrBa 14 u3yqeH6f, na3epHo-
rrHAyrIHpoBaHHbrx npoueccoB.



Pa6oqas [porpaMMa AI{OIII4TIJII{Hrr cocraBJreua B coorBercrBt4r4 c rpe6oraHuflMvr O|OC BO
(yponenr rorroroBKrl KaApoB srrcmeft r<nanu(pzraqrau) no HanpaBneHrEro 03.06.01 OrEsr.rKa u
acrpoHoMt4r_r4 HarrpaBJreHHocrr.r (uposunro) no4rororrn JIa:epHa.{ ozsura
Pa6ouyro uporpaMMy cocraBr4 Jr

no4nuct)

AorIeHr raQ. tDrzIIM llpoxopon A.B.
noanracr)

PeqegseHr
(upe4crannrenr pa6oroAareJrs)

flporparrarrra llaccMorp ena pr o4o6peua Ha 3aceAaHura ra(f e4prr ozrlM
flpororon Ns y'7{ or ,f. rt6- /{ roaa

3aneAyrorquii naQe4pofi ApaKerqu C.M.

((DI:IO, no4n

Pa6o.ra-f, nporpaMMa paccMorpena ra o4o6peHa Ha 3aceAal:a:z y.re6uo-naeroAr.rsecKofi rovraccraz

HanpaBJIeHI'Ifl 03.06'01 Orsura u acrpouolaus u HarpaBJreHuocrr. (npo$zmo) no4roronrn
Jlasepuatr 0zgHr€

flpororcor Ns {Bf or

Ilpe4ce4areJrb KoMr.rccur{ AparcenqH C.M.

JII,I C T fIE PEYTB EPXNEHI4fl
PAE OIIEIZ IIP O TPAMMbI AI,ICIII4TIJII,IHbI

Pa6oqas [porpaMMa o4o6peHa ua

flporor<ol 3acelaurrr raSegprr Jllb

yue6urrfi ro4

OT fo,4a

3ane4porqufi ra(beapofi

Pa6o.rafl nporpaMMa o4o6peua ua

Ilpororon 3ace 1alfis. rcaSe4pu JS

yue6urrft ro4

foAa

3aaelyloutuft xa$eapofi

Pa6oqar rporpaMMa o4o6peHa Ha

llporoxon 3ace,qaHar r<a(fe4pu No

y.re6Huft ro4

3aneAylou1r.rft r<a$eapofi

roAa


