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1. UEJIb OCBOEHI4fl nI{CUr4rIjTr4HbI

I{e.nrro ocnoenur,ql{cIII4IIJrIrHr,r o'Bnegeuue u cneqr.ranrnoclr"
ocHoBHbIMI4 IrpUHrlrZII,lMr4 paooTbr Jra3epoB I4 rIpr4MeHeHr4tMIr Jra3epHr,rx

[apaMeTpoB reHepnpyeMoro rrMrz r{3JryqeHr.rr.

3aqaur.r gucqr.rn,rlrnrr :

. froJryareHr.re [pe.qcraareH]2fi o reHepaqlrlr Jra3gpHoro t43ryqeHl4rr,

ra-sepuofi rexunKr.r, coBpeMeHHoM cocrorHnu u nepcleKTr4Bax pa3Brirut
. o3HaKOMJreHrre co csoitcreaMlr Jra3epuoro vgrweqnfl,

rnaccrz$ur<aqraeft Jra3epHbrx crzcreM;

. (bopMripoBaHue nonlruit o coBpeMeuubrx HanpaBrenr4rx
TexH rc, 6eronacsocrn npn pa6o:re c na3epar\u4l

. npr{o6perer{ue uatru<on pa6or6r c rzcroqHr4KaMr.r Jra3opHoro

2, MECTO AI{CqUIJIIIHI,I B CTPYKTY]PE OIIOTI BO
,{ucqlrn:rr.iua "Bnegenue B cneqrzaJrr,Eocrb" olrocurcl r

Bap[aruBHoff .racru.

Z:yueuue AricqlrlJrr.rnbl rrpeAnonaraer HaJrr{q[e y cryIeHToB
rcypca o6rqeft $rzslrr<u u lrarel,ra.TrzqecKoro anf;rru3a.

Ea:osrre 3uar{u.tr B o6lacrr.r nagepuoii TexHLrKr4 H Jra3epHbrx rexnolr
pavrax gauuofi ArrcqrrnJrr4uLr, AoJrlr(Hr,r npo6y4rzrr rrHTepec K ocnaueaeMofi.
yroqHeHbr r{a crapuux Kypcax [pr4 ri3yrreHrzr4 npoQeccuoua,rrnbrx Apr

u3Mepeur4s), <Bolorcouno-onrr.rqecKr.re cr4creMbr)), <Bsazrr.ro4eiicrnrae

BeqecrBoM), <Jla:epuax rgxHrzKa), <Jlaseputre rexr{oJrorr4rn,
MoAeJrr.ipoBaul{e uemzHefiHux soJrHoBbrx rrpoqeccon>, <Jla:eprr B MeAr4rIzHeD

3. KOMTIETEHIII,II4 OEYTIAIOIIIEXOCJI, OOPMI,IPYEMbIE
O CB OEHM'I AI4CUIITIJII4HbI

B npoqecce ocBoeurr{ Aannoft Avcq}rnJrr4Hbr cryleur $opiravpyer
cJrealrorrlue npo(peccuona.,rrulle KoMlereHrlr4l4:

1) cnoco6Hocrbro BrrurBJr{Tb ecrecrBerlgoHayrruyro
xo4e npo(pecczosanrnoil AerrgJrbHocrrz, rpr4BJreKarb An{
annapar (OIIK-3).

B pesylrrate ocBoeHr.rr Arzcrlr4rrJrr,ttlbr o6y.rarorqr.rftca .qonx(erl
cJreAyroqlle pe3yJrbrarr,r o6pa-eonanrar:

1) 3uarr: ocHoBHbre 3aKoHbr

Mar gMaraqec(lr ft afi np ar ;

2) Vnrerr,; BburBrsrb ecrecrBeHHonay {Hyro cyllHocrr upo6;rerrl,
nporleccuouallnoft gemelrnocuz;

3) B,ragerr: cnoco6nocrrro K oco3HaHr4ro coqnaltHofi sua
npoSeccuu, o6la4arr, eHcoxoft r4orznaqueft r nmrolnenuro

4. CTPYKTYPA I4 COAEP}ITAHI4E AI4CIII4IIJII{HbI

O6rqas rpyAoeurocrb .qucqnnJrzurr cocrasr{er 2 3aqerubrx eArirrvqrr,

ecTecTBsHHoHayqHLrx
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TEMI,I, PA3AE JIbI II,IC{IITIJII,IHbI :

Pa:ne.n 1 flplrnuranr,r pa6orr,r u crp)iKTypHrur gxeMa Jra3epolt,

TeMa 1. OcuosHbrg gJreMeHTrr Jraiepa lr ux ponL.

llaparvrerprr z xapaKTopr,rcTuKr4 Jra3epHofo r43ryrreHr.rs. Perxulrr,r pa6our
Terua 2. Kparr<uil rzcropuuecxrzft orrepK. Kraocu(br,rKarlri{ r.r rvlbr Jra3e1)c

Pa.gner 2, Cgoftcrna ra3epEelql3ryqeruq.
Teua 1 . MouoxporrrarrrqHocrr. Korepeutrocrr,. Hanpanrrel

olsprz3oBaHHocTb. llperarrryrqecrna Jla3epa KaK rzcToqHr4(a [r3JryreHlrr, .Bl

roficTB I-r3ry.reHrzf

Pas.{er 3. ConpeMeHgrre npzNreueHtzs na3epHsrx ucroquuKo_E,

Teua 1. Jla:epsr B MoArzrlr4He: .qtrarHocrr.rKa, reparrur, xvpprnfl.
Teua 2. TexHoloruqecKr4e na3epnbre oneparlr4r4. Jla:epn n [poMbrrrrJrel{l
Tema 3. Jlaseprr B Hayre, Jla.:epua.r cnml. Kocuoc u BoeHHbre rrpr4Mer{el

Telda 4 Errronrre fiplaMeneurzq Jra3epH6rx crrcreM. Jla3epHtre rroy. pexrra

5. OBPA3OBATEJIbHbIE TEXHOJIOTUPI
. JreKrlrzoHHo-ceMr4gapcxar crrcreMa o6y.reHr4r (rpa4uqaonnr,le

)aKTfi r{ecKr.l x 3aH flT IrA) ;
. Macrep-Kraccrr (,4euoncrpaurzr Ha npaKTrzqecKr.lx 3aHrrr4rx ytrj

BepHoro tr:'ry+.enfifr 1r ero npurueneuufi);
. [pl4MeHenrre MyJrbrrrMe,qua rexuolorrzfi (npone4enue JreKrlt4ounh

rMn6roTepH6rx npe3eHTaqaff rz AeMoHcTpalll4oHHbrx poJrrzKoB c rro-Molru
lM).

6. OtIEHOrrHbrE CPEACTBA ilJrfl, TEKyIIIE|OI
YCIIEBAEMOCTI,I, ilPOME}ITYTOqHOfr ATT]DCTAIII4II
ocBoEHItf, Ar4CrU{IIJIITHbI u yrIEEHO.rr4
OEECIIEqEHI4E CAMOCTO.STEJIbHOfr PABOTTil CTYNEII'

Bonpocrr a,rrr saqera
1. Ilpe4nocrrnKr4 co3AaHus ra3epa;
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2. tlro raxoe (Jla3sp>l?;

3. Yqeurre-coslareJrrz [epBoro KBaHToBoto reHeparopa;
4, Ocuoenrre greMeHTrr Jra3epa;

5, Cnoficrsara3epHoro r43nyr{eHr4s;

6. AxrreHa.[ cpega u ed po:n;
7. fleperre xraaroBbre reneparopu. Ma:ep, Jra3ep, pa3ep, ra3ep;

8. PeNurrmr pa6orbr Jra3epa;

9. Mouoxponaautquocrb na3epuoro vg yqe:uufr;

10. OcHosHHe rexuoJrofzqecKr4 e onepaqv u, Br,rnoJrHreMbre Jra3epoM B

1 i. {m rcarcr.rx qeleft llcnollsy'tor Jla3ep B MeAr4uzne? flovenry?;
12. Hasonure :rexHrzqeclrlre xapaKTepr]crr4Krr r.rsBecrr{r,rx BaM ,rra3epoB;

1 3. Er,rronrre nasepHsre npr.r6opr,r. tr{x npenlryulecrna;
14. KnaccnSraralr{s Jra3epoB;

15. flpulrenenur JrrBepHrrx rrcrorruriKoB;

1 6. f4e upuueurercr Jra3epHoe r.i3Jryr{eHrre?;

17, Texslma 6*o[acHocrx npu pa6ore c Jra3epaMr4;

18. Marepnalu AJUr ar(TrrBurlx cpeA B ra3epHr,rx cricreMax;
1 9. 3uepreruuecKrre xapar{TepncrprKx +r3rrqeHnr.i
20, Catrrse Mou{Hbre ra3epbr. Hayruax sa4a-r a rr ee peanv3ar\.fifl,

6) Bonpocr,r Defirrnr-rconrpoJrrr
Pefiruur-rcoHrpo.nr M 1

1. llpnuqlrn pa6orsr la,:epa;
2. Pexurrrrsr pa6orr,l la^:epa;

3. Knaccurf urcaqIzr Jra3epr6lx cuc.r]eM rro ar,rnnuoil ope4e;
4. Xapaxrepucrr-rrrl Jra3epHoro u3ryqenfis;
5. Ilpe4nocunrfi co3Aaxr4s ra3epa;

6. flepnrre rnaaroBbre reueparoptr. Masep, Jla3ep, pa3ep, ra3ep;
7. Oclronurre rexnoJroruqecKrre onepaqu[, BrrrlolrnreMr,re ra3epoM B

8. Pa6o.rue 4lrzr{br BoJrH rgxHoJroruqecrrzx na3epoB;

9. Csofi crea ra3epr{oro Lr3ryqerr4tr, [przMeureMoro B MgAr.rqr{Hcrc{x

Pefi rr.rur-rcoHrpo.nr N! 2
i. AxrueHar cpe4a ra ee poll;
2, Ha:Haueurze pesoHaropa B Jra3gpHbrx cr4c;reMax;

3. ?Innepcrax uaceneur{ocrr4 rr crrcreMa HaKaqrri;
4. Mouoxpoir.ratzvuocrb Jra3epHoro ri3JryqeHr.ir;

5, Korepeuruocrr Jra3epuofo rz3ryqeHr.rtr;

6. O6rqve [peAcraBJreHr]r o reuepaqr{}r rapMoHur ra3epuoro ralnyq
7 . Carr.rr,re uoquue la,sepr,t. Hay.rual ga/:aqa v ee pe,aJfi',:aL\ufi;

8. Ma'repza;rn AJrs aKTrzBurrx cpeA B Jra3epr{brx cricreMax;
9. Onruqecr<ue 3JreMeHTLr: npr.r3Mbr, o.rrrrzqecrz e cfunrrpu,

4x$parqnouurre perrerr<fi u r.n.;
Peiiruur-rcoHrrro.nr, J\! 3

1. HanpauenuocrB ra3epHoro rr3rf{eHrrr;
2. llo:rapzsonannocr6 Jra3epHoro u3ryrleHur;
3. IlpzueneHa.rr ra3epubrx rrcroqurzr(oB;

4. Texnlirca 6esonauroc'ru nplr pa6ore c Jra3epaM{.

JIII H3LI,



5, Cnoco6r't noJD reHut cnoilcre la.:epa (nrouoxpoMarr{qnool'6, r(o

6, llonapusonafiHocrb or o6runrtx ucroqFlr4KoB u3rytreHr4r;
7. Ocuonur,re fipoqeccrr, npoficxoAsrrlr4e npll nsarzrr,ro4eficrnrar

BeqecTBoM;

8. SneprerrzvecKrre xaparoepr4crr4Krz Lt3JryleHllfi ;

9. Cucrerrra uapKripoBKrr 6e:onacnocm la^,lepoe,

n) BonDocr,r rc caN.rocroqreflsuofi pa6ore crvaeqra
1. Ilpe4nocrrnrrz co3AaHlrr Jra3epa;

2. flepnr,te KBalrroBbre reHeparopu. Ma-:ep, Jra3ep, pa3ep,

3. Pa6oque alllnbr BoJrH TexHororulrecKr4 x Jra3epoB;

4. Cnoilcrra nasepHoro u3ryr{eHurr, npt4MeHrrsMofo B Me.urrurrucrorx

5, O6que npeAcralJreHltr o feHepaqun mpMoHr4r( Jra3epHofo

6. Caurre Morqubre Jra3epbr. Hayuuaa 3a1a.ra ri ee peurLsa\r4tr;

1 . Mar:epua,rrr 4lx aKTr4BH6rx cper B Jrasepr{brx crrcreMax;
8. Onruqecr<ne oJreMeHrbr: rrplt3Mbr, onrr4qecKue dtunrrpu,

4u([par<quonnue perner(u rr r.n.;
9. Cnoco6u rroJrfreur.rr cnoitcrn Jra3epa (uoHoxpouarlrvn

nortpl43oBaHHocrr,) or o6rrwrux NcrorrgrzKoB r43[yr{eHur;

10. Ocnosurre rrpoqeccbr, rrpoucxoAsrrlr4 e npn n:auvo4eftcrnralr
BEIIIECTBOM:

1 1 . SuepreurvecKr4e xapaxrepr4crr4rca rz3ryqeHur;
12. Cnclewa vapKupoBKr4 6esonacn:ocru nasepon.

r) Temr,r pederraron:

1. JIasepHar pesra MareprzalToB. ,{ocrozuc:rna u HeAocrarKr.l MeroAa.
2, Jlasepuas crapr<a./:ra-:epua s. nai.t<a. Oco6euuocra u [pr4MeHenus.
3. Jla:epHoe cBepneHne o'roepcrr ii.
4. IIa.:'epuar. wapKrrpoB(a rr rpaBr4potra ras4einuil,

5. Jla:epHoe repMoylpor{HeHVe. Tepir,roynpo.rnxeMr,re Marepr4anbr.

6. Jlasepuoe nenrpoBaHr.re.

7. Banyyuuo-:rasepHoe HanbrJleurie.

8. JIa:epnax crepeomzrorpa$rza,

9. JIa^:epuoe cxpai6upoeauv e.

1 0. Jlasepual ronorpa$rar.
1 1. JIa:epuar cneKrpocxolur.
12, Jlasepsas. toxarlrrr KocMrzqecKrzx o6ter<ros.
13. llpunaeueuve JrrBepoB B rr3Mepr4TenbHofi lexsur<e: Jra3epHbre

fr{pocKon, Ir3Mep9Hr49 BpeMeHr,r, AaBneux.f,, TeMrrepaTypr,r, cxopocreir
n
fa3oB, KoHrIeHTparIfitr BeIIIgcTB, onTfirrecKrzx IlapaMerpoB rz T,rr.

1 4, Jlasepuar repMoxrzMr4r.

| 5, Jla:epuufi repvol4epuufi crzHres.

16, Jla:epnsie [pr4MsueHr4.{ B Boer-rr{brx rdenrx: cpercrBa
6oesbre

CIICTEMbI I,I T,N.

17. Jlasepnax cnx:r.
1 8, Jlasepnari rcocMeroJrorur 14 croMaro-lrorlrs.

III4H36I,

EFII4S C



1 9. JIa:epnue 4rzarEocrl4qecrr4e MeroArr cocrorHr-rr opralILI3Ma.

20. Jlasepuan xrzpyprlrr.
21. Jla-:epu n o(bra,rrrr,rolorurr: Jra3epHarr KoppeKllr.ir 3peHr4r, rerreHue
fJIa3a,

KaTapalobr r.r T.rr.

22. Ilasepu n 6rrry: na-sepnufi nplrnrep, cxauep, Jra3epHlri lpoer<rop u

7. yIrEFHO-METOAI4TIECKOE U r4H@OPMAUI,IOHHOE
nIICUIILTI{HI'I

Bcr rnreparypa Haxo,{r.ircs B 6u6nuorere BnfY.
OcHonnas d.rlrreparypa :

1. Aparcenru C. M. Bnegenue e $emonano$oror{uKy: $yuAauenra,rrnr,re
MeTOALT ynpaBJrfieMoro lroJrrreHr4s r.I AllarEocTrzKl4 rraHocTpyKTypr4po
yue6Hoe noco6ve ro HarrpaBneur.rrM noAroroBnr4 6axananpaara
"Onrorexnura", 200500 "Jlasepua{ TexHrzKa 14 Jra3epubre rexuolornu",
"@orouura u on'rouu@opnaaruxa" 14 onequa,uuocrana 200200
"Jla:epnal rexur4Ka rr Jra3epnbre rexuononzz" i C. M, Aparcelru [r.i gp.] ; .[
Apaxerxna .- MocKsa : Jloroc, 2015 ,- 743 c, : ul,, ra6n. + 1 DneKTpoH.

(211 M6) .- Eu6nnorp. B r(oHrle q. 
- C. M. Aparemu, A. O. Kyvepur, I3.

Pay, A. f. Cepreen - nperroAaBarerru Bnfly' .- iSBN 978-5-98704-812-2. E
2. Mairoe 2.E., Illlrrauon tr{.H. Jlasepu B Mr.iKpoorerrponlrrce [3ler<rpo

noco6rae / I,LE. Manon, tr{.H. Illuranon. - M. : Zsaarsmcreo MfTV uM. FI.

http ://www. studentlibrary.ru/book/bauman._05 5 8.html

.{onoruure,ruras rureparypa:
1. Eeprolo'rrra M, Llcropun. nasepa / M. Eeprolo.rru. - I,Isgarelrcrno:

333 c., [4] rr. roprp. : un. - ISBN 978-5-9 1 5 59-097-6. Bu6nzorexa BnfV
2. Tyuun B.B, Jlaseprr u BolroKonr{a{ onrr4Ka B 6tiome4raqzucrax lr

Tyuuu - I4zp,2-e, r4crrp. r.r Aon, - MocKsa ; CaparoB : @zgua.rrulr : Caparo
2010 .- a88 c., [6] rr. uB. r.irr, : un. - 6z6nrzorp.: c. 416-482.- [Ipe4v.
ISBN 978-5-922 1 -I27 8-9. Eu6nzorexa BrfV

3. ,{onrvx l. I{., llpr.inanon B. E. ,Ila:epu. Jlasepuue czcreuu - P

nayr, [anrnenocrorruoe orAenesrre (ABO PAH) ; Tuxoor<eancxufi o

unenu B. 14. I4tbu'resa ; CaHrr-Ilerep6yprcruft rocy.4apcrneuuufi
yHr4Bepcrzrer.- Bla,qrznocror : ,{allnayr<a, 2009 ,- 202 c. : r,rJr., uB, t4Jr.,

194-200 .- ISBN 978-5-8044-1012-5. Er.i6nuorera BnfV
4. 3nemo, Opaqrzo. Ilpunrlznrr Jra3epoB :rrep. c aHrn. :pyc. [epeBo4 n

yracrlrv aBTopa rtur.rrt4 / Opaqrzo 3nelro .-- IzIsA. 4-e .- Camr-llerep6ypr :

c. : r4rr., ra6n, - (Vue6Htre noco6trs aJrr By3oB, Cneqliarlua.f,
KoHrre r. - Ilpe4na. yKa3.: c. 7 03 -7 12.- ISBN 978-5,8 1 1 4-084 4-3. Bu6tn

5. Earnanon E.B. Ocuosrr rasepuofi dtu:rarcnlEaxlauoeE.B. - Hosocz6.:
c.i ISBN 978-5-7182-1606-8 Pelrnr'a 4ocryna: httpL lznanium.com/catalog.php

Ilporpamuuoe o6ecfie.renrle r.r I4r.rrepner-pecypcrr:
1. <Knauronas sJrerTpoHr4r(a) - ne4yrqr.rft poccuft.cxnfi wayuut ti,r

exe recqqHrrit )r(yprraJr B o6nacru la-:epon u zx nprzlrenenufi:
http ://www. quantumelectron.ru/pa.phtml?page=geninfo

2. Hayuno-rexHu.recKr.rfi rnypna,r <(Dorouvrra> - http://www.photonics.su/
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Pa6oqas [porpaMMa oAo6pieua na

3ane4yrou1ufi raQeapofi

Pa6o.ra.s [porpaMMa o,qo6ppua na

Ilpororcon sace4aur,rr r<aSe4pu Ns

3ane4yrorqlrfi riaSe4pofi

Pa6ouar nporparr,rua o4o6pBua ua

Ilporor<on sace.4auzr ra$e;ipsr j\it

3ane4yrorqzfi na$e4poft

JII4CT NEPDYTtsEP}KNEHI{fl
PAF OIIEII IIP Of PAMMbI TIICIII4NJII{HbI

yue6Hufi ro4

llpororol sace4alr4{ Ka(hel{pbr Ne __ or .-- fo.qa

yue6nrd ro4

ro.4a

y.re6uuft ro4

foAa



3. Onrlr.{scKr.iii rxypua:r - httplqpIic j ourn.ifmo. ru/

8, MATEPIIAJII,HO-TEXHI,ITIECKOE OEECIIETIEHIIE NI,I

JleKrlr4oHHrre ayp:zToprE:o, ocHarqd,rFtr,rg 4ocrcoil (4:rr Me-[a lrm.r

npoeKr{xor{HbD( cr.icrev. npoeKropov z no1rfl5ynorra.

Ay4raropuu 4rur npoBeAeuru rra6oparopnrx :arurr.ir,i,

nepcoHaJrbHbIMLI KoMn6rorepaMIIJ o6:le4meuur,nru B noKaJrLI{}To

)'I{oMnIeIcToBaHHrnvu ueo6xogtrir'otrrt cIlcTeMI-rhrM LI [pr{rcrla,4HbM

Ha) rH6re ra6oparoprzr.i (419-3, 10"1-3), rlqe pa3Meulenbr MrzJrr{cerq'r{AHat

:raboparopurni creug no onrorm$oprrlarrnce.

Pa6o*rar rrporpaMMa Aricqr.rflJlr4Hr,r cocraBner{a B cooreerclulx c rpe6o

rro HanpaBJreHrrro 12.03.05 lasepnqs lex!.r.1ra u Jra3epEl]qfqxEo.rrorr.rr4

Pa6ouyro nporpaMMy cocraBrrJr aouerlr Katb.llDqflM Kvrponcna{ C.B.
(OIIO, rroa ucr)

Peqeu:eur
(npegcraezrelr,

44i -r,
pa6orbr, Aorr(Hocrr, (DI4O, nrr

llporpavua paccMorpeHa r.i ogo6pena ua raceganr.iz na(re sr @ulIM

flporoxo.l Ns d,4 or y'1 /p, y'f rorc
3aee4yrorquit t<a(te,Apofi

(@I4O, nonnuc;)

Pa6oqa-q [porpaMMa paccMorper{a u ogo{5peua Ha 3aceqallllt yx{e6go-Mercl

narpanrerlu{ 1 2. 03. 0 5 JIasepuaq rexHrarca r.i na3epl{I{q rexr.roJrorng

Ilpororor Np &.4 o"r r'3. 1a. y'J-rona

llpe4ce4ate:t KoMr.rcctrn

(olzo, noarucr)
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