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1. IIEJIb OCBOEHIIfl AIICqUTIJIIIHbI

I{e;rrro ocBoeHu.f, Ar.rcqlrrrJrr4url "Jlasepurre cr{creMbr

Ha3Ha.IeHuq" .gBr{erc.f, o3HaKoMJIeHI4e c 6ugu.IecK[N4I,I rp
TexHoJIOflIrMrr r,r3roToBJreHr{.fi I4 IpI4MeEeHLrt

r,r3r$4reHrirr AJrr peureHr{r y3KoHanpaBJreHHbrX

ycJroBrlrx fipr,rMeneHr,rr 14 oKpy]Karoueft cpe4rr.

coBpeMeHHbrx cr{aTeM Jra3epr{

3aAaq B cfielll{aJrr,r3r{po

3aAa qn AllcrlurrJrnHbr :

. rroJr)4reurle snauufi s o6racrr,r Qlrsuvecrnx npvHur{rroB,

ocHoBe reHepaqlll{ JIa3epHOrO BbICOKOKaqeCTBeHHOTO I43nrIeHr4S

MOIIIHOCTII:

II

. 3HaKOMCTBO C TeXHOJIO|TTTMI4 [poeKTI,IpoBaHvIfr, r43foToBJreHr4f

r4crrEtTalJrlg" c[euI4aJrr,I3IIpoBaHHbIX JIA3epHbIX KOMIIJIeKCOB r4 CIICTeM;

. [puo6perenne yuenuft rro npoeKTrrpoBaHrdro y3JroB r4 gJreMeHToB na3ep

TexlrzKlr, QyHKrltroHr.rpyroutrrrx B crreu[aJrr43t4poBaHHbrx ycJroBra{x npuMeH

onpyxaroqeft cpeAbr.

2. MECTO AI,ICqUTIJII4HbI B CTPYKTYPE OTIOII BO

Arrcrlr{rrrrr,ruaM no nrr6opy rapzarrzunofi .racrIl OfIOlI.

Zsyrenue AncqrrrJtruEr flpe4nonaruer Hu:clr.irve y cryA

$yn4auenralsnrrx sHauui n o6nacru o6rqefi $lrouru, orrrlrrt4,

gJIeKTpoHrdKr,r, la^repuoft TexHr4 Klr, unSoplraturz,

MrrKporrpoqeccopnoft TexurrKr4.

3nanu.a, [oJr)AIeHHbre B paMKax r43] Ienrrf, 4aunofi AI,IcqrrrrJrLIHrI, nrory.r 6

.{ncqunlnna " Jlasepurte cucreMbl clerlr4€ulbnoro H€BHarIeHr.It " oruoc

gJIeKTpOHIIKI4

[pr,rMeneubr [p]r rty{eur{r.r Apyn4x c[eqlraJrrHbrx ArrcuunJrr{H no upos

IIOIITOTOBKI,I,

3. KOMTIETEHIII4I4 OByTIAIOIUETOC_g, OOpMI4pyEMbIE B

PE3yJIbTATE O CB OEHILfl AI,ICIIT4IIJIIIHbT
B rrpoqecce ocBoenrlr 4anuot .qacr{r{rrnr4nbr cryAeHT

AeMoucrpzpyer cJreAyroque npoSeccvou€urrnbre KoMrrereHrlr4rd :

cIIequEUrbFr

nexaqax
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1) cuoco6nocrurc K anaJrrr3y, pacvdry, npoeKTxpoBaHr,rro

KOHCTpyrlpOBaHu IO B COOTBeTCTBTTT,i C TeXHr{rrecKr{M 3a,qaHr{eM Tr4[oBbrx cI4

o6yvarorqvtcr Ao

5,IIK-6);

rIpoeKToB s o6racru Jra3epHbrx ctrcreM c[eqlraJrbHoro HasHaqeHr,I{ (lIK-s, IIK-6)

3) B.nagerr: HaBbrKaMu uo pa^rpa6or:re y3JroB Lr gJreMeHToB Jra3epxr

TexHr,rKr4, QyHKrlr{oHlrpyotqr4x c r{crroJrb3oBaHrreM TBep.qoTeJrbHbrx

u 6loxon ilonylpoBoAHr.rKoBbrx Jra3epoB, onrr,rrrecKvx gJreMeHToB c

n nerrEuefi nuMr,r cnof c'rsaN4u (fIK-5, ltr{-6).

4. CTPyKTypA I,I CO.4EPXAIILIE AI4CUI4IIJILITIbI

O6rqa.s rpyAoeMKocrb Ar.rcq[[Jrr{Hbr cocraBJrrer 4 gaqe'rnrrx eAr{Hr{rlbr,

npu6opor, 4era.nefi r{ y3noB Ha cxeMorexHr,rarecroM r.r gJreMeHTHoM ypoBHrx

2) cnoco6nocruo K

KOHTpOJTTO IIpOCTbrx u cpe4ueft CJIOXTHOCTI'I KOHCTPYKTOPCKI,IX PCIIIE

paspa6ome rrr rroBbrx npolleccoB KOHTpOJTT [apaMeTpoB

orIeHKe TEXHOJIO 4qHOQTI,I I4 TEXHOJIOIUIIECKO

orrrrrqecKrrx 14 o[T[rKo-gJreKTpouubrx Aetrurefi r{ y3JroB (|IK-6).

B pe3yJrbrare ocBoeHfifi ArzcqanJruHbI

AeMoucrpr{poBarb cJreAyrcque pe3yJrrTarbr o6pasonaurar :

1) 3narr: ocHoBHEre 3aKOHbr ecTecTBeHHOHayrIHbrx At4cuI,IrrJr[H, Jlexarlr4

ocHoBe pa"spa6o'lxn y3JroB I,I 6noxos cnerlr4aJllr3r,rpoBaHHbrx JIa3epHErx cficreM

2) Yuers: cocraBJrrrb orrrr canr{.fi uccne4onauzfi Lr

AKTI4BHbIX

BuArr rle6Hot pa6or!r, Dnrroqa.'
caMo$orrenbHlm pa6sry cryaeHroB

n rpylo€Mr{oc,rb (B qacax)

OuguqeoKae u ontlqecrue
npulrqunu pa6oru
c[eq]raJrr,I3upoBaHHr,rx

Jla-:epurre cncreltr
uoBbllueHHoI MorlHocrH



3, I exHuqecKue pelllellvx Arfl
aocTI,)KeIIu.[ BlrcoKoro
KaqecTBa r,r3ryqeHr,u
(Au$paxrluosnoro xaqecrm)
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63 26/48 3rsaMen (2 7)

TEMbr, PA3AEJIbI AHCr{trrIJrr{Hhr :

JIEKIII4I{

Pasge.n 1. (Duguqecrcne u orrrrrqecKrre nprrHqnrrbr pa

c[eqrIaJII{SItpoBaHHbtX Jla3epHbrx cr{cTeM.

1 .l . Bne4enne. Ycnosur [pr{MeHenr{r cfierlr{aJrrr3r,rpoBannErx

cr{creM, o63op coBpeMeHHbrx Jra3epHErx KoMrrJreKcoB r.r coep (rpanaq)

npI{MeHuMocTr4.

1 .2. Onru.recKve cxeMbr fiocrpoeurrr rl $v3r,rqecKrle [poueccEr B

KBaHTOBbTX reHepaTopoB KorepeHTHofo rr3JrrreHr,rr.

1.3, (Dfis[ro-orrrurrecKrre fiapaMerpbr Jra3epubrx MareplraJroB,

Jra3epHbrx cpeA.

1.4. @rcu'recrfie ocHoBEr [ocrpoeHr,rr uoJry[poBoAur,rKoBoro

[oBEIIIreHIroft IdHTeHcI4BHocrl4 r.r3JlvqeHl,I.f,

1.5. (Dr.rsrlra re[JroBbrx [poqeccoB B na3epnbrx rrcJryrrarerrx r{a rBepAoM

L6. Antonouurre crIcreMEI gJIeKTporII{TaHlLrI, Mero.IIrI IoBEIIIIeHI{I

suepros(p(pexrwBuocrri.

Pasge.n 2. Jlasepnue cucreMbr nosrrueHnoft Morqnocrrr rrs,ryqeurrfi.

2.1, Tnep4orenrurrfi Jra3ep c npo4olruoft nara.rxofi Ha ocHoBe

KepaMI4KI4, peaJrrlBoBaHHbri uo cxerrre (3f-y).
2,2. [ucron:';.fi na:ep uonrrruennofi MorrlHoarr{ H3Jr}4reHrlr{, npo

TepMocrarr{poBaur4s aKTr{BHoft cpe4rr,

2,3. Mero4u rroBbrrrreHu-f, lylerofi crofiKocrrr o[TlrtrecKr,rx

MOTTIHbIX JraSepHbIX cr4cTeM.

2.4. Hennneftttrre otrrr.rqecKlte gJIeMeHTbr I{ ope.4br c Hacbrqaro

[orJroTLITeJIeM B CIIeqIIaJIII3I,IpOBaHHbTX Jla3eprlbrx cIIcTeMax.



Pagae.n 3. TexHuqecrue peuellHfl AJIq AOCTU,I{eHTIfl BbICOKOTO KarI

usfl yrreuufl (4uQparcqnonnoro rcauecrna)

3.1. llaparr,reTprr KaqecrBa na3epuoro r,r3rfreHi,r.f, (BPP u M2) z cnoco6nr

TIOBbIIUEHIIfi.

3.2. Mero4rr rrocrpoenrr-s, o[TnMr,r3aUr{[ o[TrrqecKr{x uogynefi n 6rra

TpaHcrropTr{poBKr4 MorrlHbrx r{ cBepxMotr{Hbrx rroToKoB Jra3epHoro r{3nr{e

3.3. Mero4rr lrccJle.4oBaHr,rr Ir orrrrr Mlnaqrirr orITI4r{ecKr,Ix cnoftctr nagep

u:ryrarenefi.

5. OEPA3OBATEJIbIIbIE TEXIIOJIOTUU

AKrHsHrre u r{HTepaKTunnrre {opurr ofiy.renux

C qenrro $oprr,ruponann fr vt pasBprrufi. npo$eccuouanrHbrx HaBbrKoB cry,qe

B )EIeOHOM IIpOqeCCe IICIIOJIb3yIOTCf aKTI{BHbIe r.r IIHTepaKTUBHbTe

[poBeAeur{.tr zassrnit B coqerauuu c BHeayArrropuoft pa6orofi: (ro

ayAl{Topubre pa6or6r, rrnp;rrBLr4y zurbHbre AoMarrrurze pa6omr),

Canrocroqremuar pa6ora cryAeHToB

Cauocrosrenrnax (nneay4uropnax) pa6ora cryAeHToB BKJrro

3aKpenJreHlre TeopeTr{qecKoro MaTepfiaJra rIpII [oAroToBKe K BbrrroJrH

nngrnu4ya-rruot gor'larnnefi pa60Tbr, ocHosa caMocrorreJrbHofi pa60Tbr

I43T{EHIIE JIITTEPATYPEI IIO PEKOMEHAOBAIIHbIM I{CTOqHI{I(AM I,I METO,{IFIEC

yKa3aH[rM,qJrf, caMocrorreJrbHofi pa6orbr.

My.nrrume4ufi urre rexuo.noruu o6yuenun

Heroroprre r{3 Jrerrlr,roHubrx r4 [parTr.rqecKr4x

npesenraquft B MyJrbrfiMeguftuoft ay1Lrropvrr

LrcloJlb3oBaHueM KoMlrbroTepHoro fipoeKTopa.

Jlenquu flpr{rJrallreHHblx cneqrraJrrrcroB

(uanpuuep, ay4. 430-3)

saurlrufr. rlpoBo.qrrcr B

llnauupyrorcx JreKrlrrt.r [pr4rurarrreHurrx c[erlriaJrr,rcroB.



6. OIIEHOqHbTE CPEACTBA IJrfl TEKyTIIETO KOHTPO)
yCIEBAEMOCTII, IIPOME)I(yTOIIHOft ATTECTAUIII4

ITTOIAM OCBOErrr4fl AI,ICqr{rrJrtIHbI n
METOAI,ITIECKOE OBECITEqEHI,IE CAMOCTO{TEJIbH

PAEOTbI CTYNEHTOB

a) Srgarueua uHoHHrre sonpocrr

1, Ocnonnrre Marepr4€ur6r aKTr4BHbrx gJreMeHToB TBepAoreJrbuhrx Jra3epoB,

2, Ipoqeccrr rpanclpoplraqr4r4 gHepn{r{ B Jra3epHbrx Marepr.raJrax.

3. @uguxo-onrrdrrecKrre [apaMerpbr Jra3epH6rx Marepr,rturoB.

4. OcnosHrre o[Tr4qecrr4e cxeMbr nocrpoeHlr.g KBaHToBbrx

KOrepeHTHOrO I,rcJryqeHI,Ir.

5. Ocuosurre $ra:u.recr<ue flpoqeccbr, [poreKaroque B KBaHToBbrx

KOrepeHTHOrO I,I3JIyqeHvfl .

6. llpoqeccrr nepeHoca rerrJra B Jra3epubrx rr3Jr)rrrareJrrx Ha rBepAoM TeJre,

7. ArrrrsHar Jra3epHar KepaMr{Ka.

8. Moulnrre rr cBepxMoulubre rBep.{oreJrbubre Jra3epnbre cr{creMhr.

9. Merogrr r{ccJre,qoBaHr,r.fi orrrlrsecKrax cBoficrB Jra3epu6rx MareplraJroB.

I 0.Anronouubre crrcreMbr gJreKTporrr4TaHr,rrr.

I l,Henuneftsrre onrrrqecr[e gJreMegTbr.

r2.cpegrr c HacbrrrlarcqrrMcr rro rorrrreJreM B crreur{aJru3rlrpoBaHHbrx na3ep

CI,ICTEMAX.

l3.Tnep4orenrurrfi na:ep rro cxeMe (3f-yD.

l4,Ilpoqeccrr repMocrarr4poBaur{r aKTrrBuoft cpe4rr B ArrcKoBbrx Jra3epax

ocnoBe YAG:Yb.

l5,TexuonorrEqecKue cnoco6rr [oBbrrrregrrf, ly.renoft c.rofirocrpr onrr,rrrec

9JTeMeHTOB B COCTaBe IIMTDOTbCHbIX Jra3epoB.

I 6. Cnoco6rr [oBbrrrreHr{rr [apaMerpoB KarrecrBa Jra3epHoro lrsr;l{eHus,

l T.Onrnnrugaqr{r onrr{qecKux rvrogyneft rz 6noros rpaHcnoprrrpoBKr4 Mo

[oToKoB Jra3epHoro r,I3JrrreHfi.'I.



I 8.MetoAu orrrr{Mr{3ar[{r,r

usryrareleft.

olruqecKr,rx csoftctn pe3oHaropoB B cocraBe Jra3ep

onDocbr pefirnnr-ronr

l llpoqeccrr rpanc$opuaqr4rr enepruu B Jranepubrx MareprraJrax

2, Cpaouu:relrnrte cnofictsa Mareprz€uroB Arrfl aKTI4BHbrx

TBepAOTeJrbHbrx Jra3epoB

3. Tpe6onanns K ricxoAHbrM Mareprr€uraM

4. @usuro-our[qecKue rrapaMerpbr Jrasepurrx Marepr.raJroB

5. llporleccrr [epeuoca relJra B Jra3epH6rx r,r3nyqarer{x c rto

Haraqroft Ha ocuoBe na:epnoft KepaMr{Kr4 YAG:Nd

6, Kepanrzra c fpanr{eHTHbrM r{3MeHeHr{eM KoHrIeH TpaWLr Jrertrpyro

4o6anru

7. Mero4rr rrccJre.qoBaHufi olrriqecKtrx cnoftcre Jr€BepHErx Marepr{aJroB

8. Moqnrre ra cBepxMorrlHbre rBepAoreJrbHbre Jra3eprrbre ctrcreMrr

Pefirnur-rcon'rpo.nr Nb 2

l. AsrouoN{Hbre crrcreMbr sJreKTporrr{Taur{lr.

2, Henunefigbre orrrr{qecKlre gJreMerrrbr.

3. Cpe4u c HacBIuIarcuI4MC.[ IO|JIOTIITeJIeM B CIIeqI/I€rntI3l{po

Jra3epHblx QI,ICTeMaX,

4. Henpeprrnusrf r:nep4orenturrfi nasep tro cxeMe (3f-y).
5. llpoqeccrr repMocrarr.rpoBaurrs aKTr.rBuofi cpe4rr B ArrcroBbrx Jra3epax

ocHoBe YAG:Er.

6. Jlyuenaa crofixocrr olrr,rlrecKfix sJreMerrroB B cocraBe KBa3rrHe

Jra3epoB.

Pefirunr-rconrpo.nl, Nb 3

1. I4runynruro-flepr4 oAfitrecrufi rnepgorenrnrrft lasep ro cxeMe (3f-y> .

2, ,{zcronrrft Jra3ep Ha ocHoBe roNrnosara YAG:yb,

3. Cnoco6rr [oBbrrueurfi [apaMerpoB KaqecrBa Jr€BepHoro r,r3Jr]4reulrf,,

4. On,:ziurasaqur oflTr,rqecKr,rx uo4ylefi rz 6roxog rpaHcrroprrrpoBrr4 Mo



IIOTOKOB na3epHoro I{3JIf{eHLIg.

5. MeroAu o[Tr4Mlr3ar{rrrr orrrrrrrecKr,rx cBoficrB pe3ouaropoB

Jra3epHbrx r43JrrraTenefi .

1. Cnequ$n.recKr{e rr{[hr aKTr{BHrrx cpeA, Koropbre orrr4qaror ux

KpIICTaJIJIoB LI XI4AKoATei,

2. Hetty paBeu rroKa3areJrb [peJroMJreur{r qrrcroro KBaprleBoro crerJra

rcoruuamoft TeMleparype?

3. ilro raxoe repMr{qecKoe pacruupeHr4e axrvsHofi cpeAbr, rronrrue rerlJr

mzugrr?

4. Hagoszre rlcxoArrbre Marepr.raJrbr Arr rror1nreHr4.tr lasepuot KepaMlrKri.

5. B qerr,r 3aKJrroqaercr rrper{MyqecrBo MeroAoB xr{Mr4qecKofo coocax4e

[pr4 rroJr5nreHlru lasepuoi reparrazr<lr?

6. llepe.rrzcnlrre ocHoBHbIe rl,Iflbr olrfiqecKl,Ix cxeM HaKaqKI{

cpe,4br.

7. rlro ogna.raer a66penuaryps SSL rE DPSS?

8. B qeu cyrb [poqecca KorepeHTHoro cnoxesns?

9. 9ro sKrlo.Iaer B ce6.fl ycrauoBKa AJII Bbrrrxrl{ orrrl{qecKl{x Boloron?

10. Karrae [oKpbrrlrr onrurrecxr{x gJreMeHToB uc onbs}.ror [pr{

ycnoBr4sx ercunyataqrau?

1 l Karne o[Tl{rlecrue BoJIoKHa [pl,IMeH{rorct B cucreMax rpaucrloprt4po

MOIIIHOTO Usryreuur?

12, Onwmre crpyKTypr,rpoBaHHrre o[Tr{qecKr4e BoJroKHa.

7. YIIEEHO.METONI{qECKOE V. IIHOOPMAIIIIOHII
OEE CIIEIIEHIIE AI4CIII4IIJII4HbI

Bcx nurepar:ypa HaxoAtrrcr e 6u6rroirexe BrfY.



OcHosHaq .,r lrreParyPa :

1 . Jlerocraes H.C. TnepaoreJlbHall eneKrpoHl{Ka [Snertpounrtfi

MeTgAr,rirecKr4e y]gia3aitv| IIo u3yqeHltro Arzcqunruasr/ Jleroctaes H.C.' r{etnep

K.B.- 3neKrpou. TeKcroBble AaHHEIe,- Toucr: Toucrufi rocyAapcrBe

yHr4Bepcr4reT crrcTeM yrrpaBneHr.rr fi paAI{ogJreKTpOHI{KII, 3ll Konrenr,2012.-

2. [lauuron, A. E. Ocuoen cBerorexullKl4 f3ner:rponnrrfi peclpc] : yre6

Alr By3oB / A. B. lllarulos. - I'IgA. 2-e, non' u nepepa6. - M, : Jloroc, 2012' -
c. - (Hoeax ynirBepcu- rercKat 6u6nuorerca)' - ISBN 978-5-98704'586-2

3, Bne4euIre n $elt:rouauoSorourary: (pyu4arrreu:ralbHble ocHoBbI Ir

Mero.4bl yrlpaBnfeMoro nonyqeHu{ I'I AIrarHocrI4KIZ HaHocrpyKrypl4po

Marepr.ianoB : yue6uoe noco6ue rro HarrpaBJreHr4fM rroAroTorKz 6axalarp

200400 '200200) "OflrotexHlaxa", 200500 "Jlasepuaa rexnlrKa I'I Jr

rexHororur", 200700 (200600) "@orotll'IKa u onrorzu$opMatzra"

cfle uarbHocTsyt 200200 "onroTexHr,rKa" u 200201 "Jla:epual TexH[Ka

na3epHble rexHororfir" / C. M' AparellH [u ap.] ; noA o6lr' pea' C' M' A

.- Mocxea : Jloroc. 2015 .- 743 c. : vn., Ta6n. * I elempon' onr' Aracr (

ROM) (21i M6) .- Eu6nuorp' B KoHIIe q. 
- C. M. Apaxenru, A' O' Kyueprzr'

f. llpor<olree, B. f. Pay, A, f. Cepreen - rperoAaBarenrl BnlV .- ISBN 97

98704-812-2.

.{ono.nnure.nbHas .,'rl{Teparypa :

1. Peyron A,T. (Dugura JIa3epoB. 9acrl 2. Ocrosrr reoplrl4

[3nerrponunfi pecypc]: yue6uoe noco6ue/ Pey:roe A.T'- 3nerrpou' reKcro

gannue.- M.: Poccuftcrlrft yHvBepclrrer ApyN6rr uapo4oa,2017 .- 96 c'

2. Ear<ranon E.B. OcHosH nasepuofi $usurrE / BaKraHosE.B. - Honoc

HlTy, 2011. - 131 c.: ISBN 978-5-7782-1606-8

3. "3lexrpouuxa [3nerrpouulri pecypc] : V're6. lloco6rae / A'C. Curon, I
He$e4on, A.A. ll{yxa; llo4 pe4. A.C. Crarosa. - M. : A6pzc, 2012."

Ilporpamunoe o6ecneqeuue n l{urepner-pecypcl'I :
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1. <KsaHroBafl sJreKrpoHI{Ka)) - seAyilIufi poccr'rficrufi nayuuuft

exeuecsqsr,tfi xypHaJI e o6racru na3epoB z r'rx npurr'reuerurft:

http ://www. quantumelectron'n-r/pa.phtml?page=geninfo

2. Hayilro-rexHz.recrzfi x)?HaJI <<@oronur<a> - http : //www'photonics'su/

3 . Onruqecruft xypna,-r - http ://opticj ourn. i fmo.ru/

8. MATEPI,IA"TIbHO.TEXIII4qECKOE OE

AIICUIINIIIHbI
Ma:repuamuo-rexul,rrlecKoe o6ecneqenue Aucul[uII4HbI BKJIIoqaer:

. ra3ep rBepAorelrurrfi nolroror*ruft JIC-02;

. KoMrJreKcJla6opa'ropnrrft <Oltera-TK>;

. rurura o[raqecxas IHTIO-20-20;

. KoMrrJreKc on:rmo-<fusr.recruxa:rr.lepenuft;

r r<a$e4panrgble MyJrbrl4MeArafinrre cpeAcrBa;

. gJleKTpoHHbre 3anucqr lerqltft,
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