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l. rIEJrb ocIloEHUfl llmcwrrrJrr4Hhr

r{e'r*ro ocBoeHrrf, .4rIcIII4nnI4HH "Bne4euI4e B crleql{aJlbHocrb" gBiltrercfl. o3HaKoMJIeHI4e c
oclIoBHbIMLI rIpI4HIIVrIaMupa6ou.tJla3epoB t4 tlpt4MengHaflMvrJra3epHbrx cl{creM B 3aBlrcrrMocrr4 or
lapaN4eTpoB leHepllpyeMoro r4Mr.r r43lyqeHr4_f, .

3 aqa.ru AucrlurrJrr{Hbr :

| troryrleHl'Ig npeAcrasleuuit o renepallLrlr lra3eploro r43nrrelrrfl,, uaropvrr co3AaHr{.fl
la":epHoft TeXHLIKIT' coBpeMeHHoM cocrorHu:,:vilepcneKTrrBax pa3Br4Tufl.Jra3epoB;

I o o3HaKoMneHI4e co ceoftcrealtan Jla3epHoro r43nr{eHrzs, pexr{MaMr.r pa6oru urlaccu(pzr a\ueft na3epubrx ctrcreM :

o Ilplloopererlue HaBbIKoB pa6orrt c IzcroqHrtKaMLr JruBepHoro t73Jlr{eHrrr.

2. 1VIECTO AI4CIII4TIJII,ITIbI B CTPY]KTYPE OfIOfI BO
fluulunlmHa "Bne4eHI4e B crreqrraJrbHocrl" orHoclrrc{ tt o6sgarelbHbrM

BapkraruBmofr. qacru.

I'Isy'reHze Arrcl\vnnprHbr npeArloJlaraer Harwltve y cryreHTon 6asonrrx snanufr. e o6rac'uKypca o6qeft SrEsuxu rr MareMarvqecKoro alarrLrca.
Easoerre gna1'rfl' a o6nacru ria:epHofi TexHI4KLr 14 na3epur,rx rexHoJrorzfr, nonyveHHr,re BpaMl(ax Aannoft AI4crIulnI4HbI, AOJIII(HII npo6y4zrr r.rHTepec K ocBarrBaeuoft npo$e ccLr'r kr6yayryroqHeHbl Ha crapt[ux Kypcax IIpn I43yrrenrzra npofreccl{oHanbHbrx nzcrl vr;;rvrH <Jlasepnr,re

I'I3MepeHI4t>, <<BonoroH'o-onrlzqecKl'e clrcreMbr)), <Bsazrrao4eftctnze na3epHoro r,nyrcHr4rl aBeIrIecrBoM)' <JlaaepHax T'exHI4Ka), <Jlasepurre TexHoJrofuu), <MareuarzqecKoe
MOACJII4POBAHI{E HEJIIIHEftHTX BOJIHOBbIX IIPOqECCOB>, <JIASEPTT B MEAI4III4HE) A AP.

3' KOMTIETEHTILTI4 oEvrrAlo IrIEr o c.fl , o o pMIr pyEMbrE B PE3YJIbTATE
o c B oE H Lrtr Aucr\ r4rrJrl4 Hhr

B rrpordecce ocBoeHrrf, AanHofi Arrcqriurr4Hbr cryAeHT Sopnazpyer rr .4eMoHcrprzpyer

n $oprrazpoBaHkre nosgrrzfi o coBpeMeHHbrx HarrpaBJreHr4_[X
TexHr.rKr4 6esonacuocrrl rrpu pa6ore c na3epaa{r{;

cneAyrorlrze np o S ec crroHaJrbHbre KoMn creFrrlr4 pr :

1) cnoco6uocr,bro BburBJr.flTL ecrecrBeHHoHayqHyro
xo4e npo S eccrroH€lJrb nofi 4e_arelblro crrr, npr4BneKarr,,4ns
arrapar (OnK-3).

[rcrroJrb3oB aHwfl. u I,I3yqeH 14 e

Ar4gr\vnnvHaM

B pe3yJrbrare ocBoeHrr{ ,4r.rcqnnrrr4Hbr o6yvarorqaftc.a .uoJr)r(eH AeMoHcTpr4poBaTbcnellrorlrre pe3yJrbraru o6pason anus.
1) 3narr': ocHoB'bre 3aKoHbr ecrecrBeH'o'aysHbrx

MareMarrzrrecrzft alrraDar:

cytqHocrr npo6nev, Bo3HrrKarorrIHX B
tlx perxeHr4l Qz:uxo-uareltarz.recrzrZ

Ar4crlrzrrJrr4ui Quszro-

2) Yuerr: BbrgBJrtrb ecrecrBeHHoHayr'yro cyrrlHocrb npo6ner'r, Bo3HrrKaloqr4x B xoAenpoQeccuoHanrHofi AerreJrbrJocrr4;
3) B'rra4err: cnoco6nocrllo K oco3uaHrrro corlr4anbHofi sua,{uNrocrz ceoeft 6yayrueii

upooeccraz, o6la4arr nrrcoxofi MorrrBalllrefi r nrrnonueHrrro npo$eccaouamsofi AerreJrbHocrr.r.

4. CTpyKTypA r4 COAE.XAHTTE ArrcqvlJrr4Hbr
O6tua" TpyAoeMKocrb,4IzcIIr4rrJIr4Hbr cocraBJrrer 3 saqerHrrx eArzHrrrlbr, 10g qaca.
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TEMbr, PA3AE Jrbr Ar4CIIprIUrI4Hril :
II

T'erraa 1. OcuosHrre oJreMeHTbr na3epa v llx poJrb.

i::3.7:::,L11:ll:rr4crr4*rria3ep'oro rz3ryrreHrr.f,. perxrzn*r pa.orbr rra3epoB.

ltt"3"*o^T-1^1zcropl4qecK^fi 
o'epK.KnacczszKarlrr.f, LrrLrnbrrra3epoB.

Tevra 1.

flonaplrsonarrHocrB.

cBoftcTB H3'r1yrreHlzs

Mouoxponaarr4qHocrb,

llpezrrayuqecrBa Jra3eDa

KorepeHruocrr.
KAK UCTOIIHI4KA

HanpanneuHocrb. -f,procrr.
u3IIWeHLrfl, BbITeKaIouue rI3 el.o

;ffi"
'F^- a hTewa2' Texuonorzqec*l4e Jra3epHbre oleparlar4. Jlaseprr B rrpoMbrrlJreH'ocrz.

l:::: J::::.:_yTl_:I*.0" an cBn3r,.Kocuoc vr BoeH'bre rpr4Me'eHr4.n rril3epoB.
'cpu.BTeva 4 Brr:ronrre [pI4MeHeHI{.g na3epHbx crzcreM. Jlasepnrre IIIoy. peKJr aMaLr cMu.

5. OEPA3OBAI'EJIbHbIE TEXHOJIOTIII4

! JreKIIIzoHHo-ceMIzHapcKas' cllcreMa o6yveHz.a (rpa4zqzoHHbre JreKrlrzoHHbre 14lpaKT'uqecxux sauxrux) ;

' Macrep-KJlaccbl (4en'roncrpaqzx Ha [paKTr4rrecKux 3alflTrrflx yHrrKiur'Hbrx cBoftcrr]Jra3epuoro rr3JrfreHrr.{ u ero [pr{Meueuzft);
. IIPI{MEHEHKIE MYN'TVIMEN''A TEXHOJIOII,fi (UPONE4EHI4E JIEKIII4OHH'IXKoMrlblorepHblx lpe3euraqzft rI AeMoHcrparlrroHubx poJrrzKoB c [o-Morrrbro3BM).

c [prrMeHeHI4eI4

rrpoeKTopa r4nr4

6, OIIEHOIIHbIE CPEACTBA AJI'I TEKYIIIEIO KOHTPOJI.,IyCTTEBAEMOCTUI' [PoMEXyToqHoIZ ATTECTA rlum rro yTorAMOCBOEHI4'I AI,ICqZTUII4HbI V YqEBHO-METOAI4qECKOE
OEE CIIEqEHIIE CAMO CT O.flTEJII,HOIZ PAE OTbI CTYNEHTOB

L llpe4uocrurr<z co3AaHr4s na3epa;



2. r{ro raroe <nasep>?;

3. Y.reurre-co3,4arenr4 rrepBoro KBaHToBofo
4. OcuosHrre gJreMeHTbr na3epa;
5. Cnoftcrna Jra3epnofo u3nyqetprfl;
6. Ar<rusHa.fl cpeAa z ed polt;
7. Ilepnue KBarrroBbre reHeparopbr. Ma:ep, na3ep, pffiep, ra3ep;
8. PeNzurr pa6orrr Jra3epa;

9. MoHoxpouarr{qHocrb Jra3epHoro u3nyqeHlrfl;
I 0. ocuosHbre rexHoJlofr4qecKrze oneparlhtI4, B'rrroJrHreMbre na3epoM Brl' [m KaKrzx qenerz ncnonb3yror na3ep r] MeAr,rlrrHe? rlouerray?;
72. Hasosure'exHr.rqe cKrr e xap aKTepr4 crrz Krz r43B ecrHbrx B aM Jra3 ep oB ;13. Errroebre na3epH6re npra6oprr. trIx rrpennayrlecrBa;
7 4. Ktaccnszxarlux Jra3epoB;
1 5. llpztreHeHrrr Jra3epr{brx rzcroqHrrKoB;
16. fae [pr4MeHrero.rr na3epHoe usnyreuue?;
17. Texwur<a 6egonacHocrrr npra pa6ore o Jra3epaMr4;
18. Marepr4aJrbr AJrf, aKTrrBHbrx cpeA B Jra3epHbrx cr4creMax;
[ 9. 3ueprerr4qecKlre xaparcepr4 crLrKr4 r43q reHr4,;
20, Caurre MorrIHBre na3epr,r. Hayvnax 3aAarra v ee peanLrsarJnfl.

Pefirzur-rcourpo;rr j\& 1
1. llpvuqnn pa6orrr Jra3epa;

2. Perrzvtr pa6oru na3epa;
3. Knacczrlararlu.s na3epHBrx crzcreM rro aKTr.rBHoft cpe4e;4. Xapar<repzcrLrKzrnitsepHoro a3nyrreHil{;
5. Ilpe4nocuJrKr4 co3.4aHnfl na3epa;
6. llepnrre KBaHToBbre reueparopbr. Maaep, rrasep,pa3ep, fa3ep;
7 ' ocHosHr're rexHoJlof,nqecKlze orlgparrI4lz, B'IrroJrH.f,eMbre Jra3epoM B rrpoMblrlJreHHocrrr;8. Pa6o.{ue AJrkrHr,I BoJrH T,exnoJrofI4qecKrrx na3epoB;
9' csoftcrea JIa3epHOro LI3[yrreHLI-f,, rrpr4MeHrreMofo B MeArzrlrrHcKr4x rlen.f,x;

@r-rconrpom I& z
1. AxrusHa.{ cpeAa n ed ponr;
2. Hasua-{eHue pe3onaropa B na3epHbrx ct4creMax;
3. Llnuepcur_ HacgJrelrHo cru Lr cr4creMa HaKar{Kr4;
4. MouoxponaarrzqHocrb Jra3epHoro u3nyrreglr_s;
5. Korepenrnocrb na3epuoro rlsJrfr elufl;
6' o6rque [peAcraBneHu-s o reHepalll{r4 rapMoHr4K Jri*epHofo r{3Jrr{eHrzr;
7 ' caurre MorrlHrre na3epbr. Hayvnar saraqav ee peanu3arrurr;
8. Marepzanrr nJu aKTr4BH6rx cpeA B JrajepHrrx crrcreMax;
9 ' onruqecr<ze gneMeHTIrI: IIpIr3MbI, orrrlzqecKlze $znr:rprr, o6rexrue.r, Jrrrr{3r,r,

4u@parcqraoHHr,re perrerKrz t4 T.rr. ;

feHepaTopa;

rrp oM brrxJr eHlr o cTr4 ;

BelrrqHr-KoHTporb m 3

1. HaupannenHocrb na3epHoro rz3nf{eHlr.f,;
2. llorupra:onarrHocrb na3eprroro u3nyqeHrz.{;
3. flpznrenenkrrr Jra3epHbrx LrcrorrHr4KoB;
4. Texnzxa 6esonacHocrrd nprz pa6ore c Jra3epaMLr.



5' cnoco6rr nonr{eHI4.fl ceoficrn na3opa (rr,roHoxpovarvqHocrb, r(orepe'Tuocrr);6. llon.aprasoeauHocrb or o6rr.{Hrrx r4ororrHrrKoB t43ryqeH .f,;
7 ' ocnonur're npoqeccbr, [povcxoAtrrlr4e rrpr4 nsaHuo4efi crBLrLr Jra3epHoro u3ilyrre'ufl

BeUIecTBOM;

8. Suepreru.recKr4exapaKTepwcrr4Kr.r Larrqelufl;
9. Czcrelra MapKr{poBKz 6esonacnoc.rn na3epoB.

1. flpe4uocnrnKpr co3AaHr4 fl rrasepa;
2. llepnrre KBaHToBbre reHeparopbr. Masep, Jra3ep, pffiep, ra3ep;3. Pa6oque AJrr4rrbr BoJrH TexHonoruqecKr.rx na3epoB;tl' cnoficrsa ra3spHofo vsnyrfe'r4s., ,,pzMeH.{eMoro B MeAr4rlr4HcKrrx rleJr.f,x;5. o6ruze rpeAcraBJreH'rr o reHeparlu[ fapMoHrrK Jra3epHoro L'nyqe*vfl;5. Canarre MoqHbre na3epbr. Hay-+rax :la;taqa u ee peurusarJufl;
7. Marepuanr,r An{ axTrrBHbrx cpeA B Jra3epH6rx cr4cTeMax;8' onr,n'{ecxae SJreMeHTbI: rpt43Mb,I, orrrzqecKr4e rfzlrrprr, oorerrznu, Jrr4H3br,lzQpanqzoHHbre pe[rerKrz Lr r,n.;
9 ' cnoco6rr rroJlyseHrz{ ceoficre na3epa (ivrouoxpouarasHocrb, KorepeHTrocrb,lonrrprz3oBaunocrr) or o6r,rqHrx IzcrortHr4KoB rz3lyrreHrz.f, ;10' ocnosHr're 

''poqeccbl, 
rpot4cxoA{Irr[e nprr Bar{Mo4eftcrnuu na3epHoro rz3Jrr{eHr's cBeII{ecTBOM;

1 1 . 3ueprerr4 qecxr4 e xapaKTeprz crnKvrr43nyrreHnr;
72. Cnq et ta MapKrzpoeKz 6es onacuocrr4 na3epoB.

7. yqEEHO-METOAT4qECKOE

A14 CIIIIIJII,IHbI
w IIH@OPMATII4OHHOE OEECIIEqEI{I4E

Bcx nareparypa HaxoAurcfl B6z6luorerce Bnfy.
O cnon nas Jrr.rrep aryp a :

1' Aparcen-an c' M' Bne4euze n @ena'roHanorf oroHzxy: fryn4anaeHT€rJrbHbre ocHoBEr 14 na3epHbreMeroAbr y[paBJIteMOfo nonyqeHvIfl, Lr Ar4arHocrrrKr'r HaHocrpyKTypr4poBaHHbrx MarepaanoB :yve6noe uoco6ue flo HanpaBneHl'r.rrM rroAroroBKr4 ftarcatanpuara 200400 (200200)"olrorexHl4Ka", 200500 "Jlasepuax rexHrzKa u na3epHbre TexHorofl{u,,, 200700 (200600)"ooroH[Ka v onroausopMarldKa" v clerlrdanbHocr.sM 200200 ,,onrorexH[Ka,, u 20020r"Jlasepuax rexHr4Karr Jra3epr{bre rexHoJrornu,' r c,M. Apanenxu[urp.] ;noA o6.u. peA. c. M,Aparerrua .- MocKea : Jloroc, 2015 ._ 743 o. : ul., ra6tr.+ 1 ,o.urpo". onr. 4rzcx (CD_ROM)(21r M6).- Bv6nzorp. B KoHrIe q. 
- c. M. Apaxerxu, A. o. Kyuepux, B. f. rlporco'ren, B. f"Pay' A' f' cepreen - rperloAaB arervBnfY .- ISBN g7g-5-9g704-g12-2.Eu6rzorexa Bnfv2'Mwrosr4'E"Iffurauoe z.H. Jlaseptr B Mr{Kpooner(rpoHrdKe f3nerrpoHHrrfr pecypc] : yue6.noco6zs I U,E. Malon, II.H. [LIzraHoB. _ M. : n4ztarerrbcrBo MfTy zrra. H, 3. EayvaH a, 2012. -http ://www. studentlibr ary .rul b o oVb auman 0 5 5 tt . html

{ono"rruureJrr,Has Jrrrreparypa :
1' Eeprolorru M' Lrqopr4fl ila3epa/ M. EeproJrorrrr. - r4z4arem.crno: l{Hre,rJreKr, 20ll .-333 c', [4] n. noprp . : w. - ISBN 97g-5-91559.097-6. Ez6rzorerca B,nfv2' Tyvzu B'B' Jlaseprr Iz BoJIoKoHHaf, orITrIKa. n 6zoueArrrlrrHcKr4x r{ccJreAoBalrz.qxl B.B.Ty'rzn - Lrsr' 2-e' ucnp'LI Aori. - Mocxna ; caparoa : @usnrau ut : caparoncrraft yHr4Bepcr4Ter,2010 .- 488 c., [6] rr, qs. Lrrr, : r4Ir. _Bu6nuo.t_p.: c. 416_4g2._ ilp"ar. yKa3.; c, 4g3_4gg ,_ISBN 97 E-5 -9221 -127 g-9. Bz6nuorexa Bnfy



3' 
'{onrnx f '[4', rlpananon B. E. Jlaseprr. Jla:epHrre ckrcreMbr - poccurzcKarr aKare'urrHayK' [alruenocror{Hoe orAeneHl{e (ABo PAH) ; Trzrotxeancxaft oKeaHoJror u,tecrcuit rrHcrrrryrI'iMeHI4 B' u' Lrn]"u\ena ; cauxr-llerep6yprcxzlz rocyAapcrBensufi rroJrrrrexHr4secxurzy'IzBepcl4r Bla4unocrotc : [zurtu ayxa,2009 .- 202 c, : rrJ]., rIB, r{Jr,, ra6r. - Eu6nrEorp.: c.194'200 .- ISBN 97 B-5 -9044-|0|2-5.ErE6raorexa Bnfv

4' 3ne*o, opaqr,ro. rlpunqzurr Jra3epoB : nep. c aHrJr. : pyc. nepeBoA uepepa6. u Aon. rpayr{acrllrr aBropa KHlrfr I OparJuo 3nelro ._LIst.4_e ._ Cauxr_llerep6ypr : JIaHr, 200g ,_719c' : Lrr" ra6l' 
- (v're6nue noco6us .4JI.[ .BysoB, cneqzamu afl. rrurepa-rypa) ,- Brz6ruorp. nKoHIIe rlpe4rra. yKa3.: c.703-712.- ISBN g7g-5-g1 l4-0g44-3, Bz6rzorexa Bnfy5' Eaxnalros E'8. OcnoBLI JIa3epHoir snsuxul}axnanosE.B. - Hoeocu6.: HfTy, 2011. - 131c': ISBN 978-5-7782'-1606-8 Pexuv Aocryra: http:llznanium.com/catalog.php?bool<info:5 46166ff p orparumH o e o 6 ecueqenz e u llurepuer-p ecyp cbr :

1' <KnauroBaf, oner(TpoHr4K') - ne4yqufi poccrzficxrzfi uayrnrrfi
e)KeMec.sqHuft Nypuan e o6racrz Jra3epoB 14lrx [pzMeuenrzfi:
http ://www. quantumelectron, rulpa.phtml ?pagr::geninfo
2' Hayuuo -rexHr4 qecKzft xypuan << o oroHuxar> - http ://www.photonic s. su/
3 . Ouru-recxzft xypuan - htjplqpttqjAurn. ifmo.ru/

8. MATEPI,IAJIb HO -TEXHI4qE CK O E OEE CIEIIEHIIE AI,ICIII4TIJIIIHI,I

JlerqrzomGre aywrropwr, ocrraIr{eru*,re Aocxoft (4nr lrena r4rM MapKepa), enpaHo M NaIIpOeKII.IOHHbD( Cr.tsTeM, npOenTOpOM Z HOyr6yxov.
Ayry'nopwt' Na I'poBeAeHI{t naSoparopurx salxwrit, ocsarqdnnrre coBpeMeH'brMrrnepcoHutrrbHBIMI'I KoMnblorepaMlz, o6r,e4z'enrrsnaz B noKarrbHylo Bbrr'cJrr4'.ceJlbHyro cerb u

)T(oMrIneKToBaIrHbIMI. neo6xoA nr'na clIcreMHbIM t4 rlpaKlra4rblM rrporpaMMHbna o6ecueqerrl4eM krHa) ilrble na6oparopzn (419-3, 107-3), rye pa3MerrreHrr Mrzrrr4ceKyn4Ha-f, ra3epHa-s ycra'oBr(a nra6oparopurui cren4 no onrouusopMarr4Ke,



Pa6o'{as nporpaMMa AI'IcrII4[IJIIIHr,I coc'raBJreHa B coorBercrBr4r.r c rpe6oeaurzslrrz @fOC BO
rlo HarrpaBneHr.rrc 1 2. 0 3 . 05 JIas epua-s rexHzx@rrrr{

Pa6o.ryro nporpaMr/ry cocraBuJr louenr ratL@
(outl, no4lzcr)

Peqengenr
(npe4cranurelr

-r&-4,
pa6orollarenrr)

pa6our, AoJr)r(Hocrb, OI4O, no4nnct)

flporparr,rnra pac cMo:fp eH a r{ o4o 6peHa Ha 3ac eilaHLru rca@e4prr @zlIM
flpororcon J\s ;4
3ane4yrorqzfi r<a$e4pofi ApaxeruH C.M,

Pa6o'ras [porpaMMa paccMorpeHa n oAo6peHa Ha 3acerallrn yue6uo-naeroAr4r{ecKo fr. xoo'tuccuu
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