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uEltrI O CB OEHII f roIcqr4rrJrr,IHhr
{emrc ocBoerrufl Ar.rcq}rlnr4Hbr "cr4creMbr rarepHoft rroJryrrrpoBoAHr{

flBr.f,e'rcf, rIocJIeAoBareJIbHoe paccMorpeHue Bcex Aeraleft KorepeHTrrofi uaxa
AOJIXITa c@opnrrapoBarb y cry.4eHToB rrorrr4MaHr4e reoperurrecKr,rx rr sKcrrepvMe
(pyurquouupoBaHr4r MorrlHbrx na3epHbrx Ar.roAoB u rrpr4Meuenr.rr roryqeH
KOHCTpyT{p oBa}Iurv oOOTBeTCTByTOTTIHX Jra3eprrbrx crrcTeM.

13aAnur.r Ar{cqrrrrJruHbr :

o I{3yqeH}Ie rpr,IHIIr,rrIoB orrrl{qecrcoft HaKarlIKr,I at(Tt4BHbrx opeA
no4po6uunn paccMorpeHrreM KorepeHrHofi (rras epuoft ) nara.u<ra ;

o Lr3freHr,re Qusuuecrux [prdHrlr,rloB ([ynxqaouvpoBaHrrs. n
oco6enuocreft uorqu.srx Jra3epubrx Ar.roAou, a raKxe e6opox raKHX Ar{o,roB;

o npuo6pereHr.re gnaruEfi r.r HaBbIKoB, neooxo4trMbrx Anf, KoHclpy[po
TBepAOTenbHbrx na3epoB;

o t{3) reHl4e ocHoB cxeMorexHr{K}r c}IcreM oneKTponuraHvx JI.{, nnueex
o upzo6pere.Hrre HaBbrKoB nparru.recxofi pa6oru c MorrtrHhl\{tr

Bbrxo.![HbD( [apaMerpoB ch creM noJrynpoBo4nuronofi HaKaqrlr.

1. MECTO Ar4OrIUlJrr{Hbr B cTpyKTypE ollolr B0
,{ucqunnuua "(]ucreMbl Jra3epnoft norrynponoAHrlrKoBofi naraqr .n"' flr"Irfl

uo nu6opy Bapr4 arr{Br{ oir rracrn OIIOil.
I4lyuenze Aucrr:i.ru.lrranbr rrpeA[oJr araer :rrurr4qve y oryAenrors $y

o6lacua o6rqeft Qustrxz, orITI4KrI, xsaHrosofi sner(TpoHrrKlr, Jra3epHoii rexur,rrz
sJreKTpoHraKr.r r,r Mr{Kpoflpoqeccopnofi rexur.rxn.

3nau:ux, uolyrehuue B paMKax r.r3rreurr 4aHnoft Ar,rcrlr4nJrr{Hbrr, Moryr
rrpr,r Harrficanr.rr.r Bbrnycrsofi xnanu([rraqrzoHuofi pa6oru.

2" KOMrIETElrrItIr4 OByqArouDloc.f,, (DopMnpyEMhlxl B
o clB oEHvsr Avrct]JdrrJtkr Hbr
B pe3ynbrare r{3yqeHus Ar{crlrrflJrrlHn o6yrax>rquftc.f, AoJDr(eH

KOMIETEHTTI4II:

cnoco6nocrbro pa3pa6aBrsa$ lpynrquonaJrbHbre r,r crpyKTypHbre cxeMbr n
na:epuofi TexHr,rKr,r o oupeAeneHrreM 14x Qzszuecr<ux IIp]rHrIpIIIoE
Jrorr4qecKr,rx cs.f,sefi u ycraHoBJreHr.reM TexHr.rqecKprx rpe6onanzft Era

orreMeHrbr (IIK-a);
cnoco6nocrblo rlpoe(TlrpoBarb rBepAoreJrbHbre JralepHbre cr4crenrr,r (elr;uenrrr
narepHoft AzoAsoft narcaqroft (AIIK- 1 );
cnocodnocrrro opr€rHr,BoBarb npoBeAeHue pacqeroB AnA OrrpeAeneHr.rfl
rpe6onauuft K rrapityerpaM rerepocrpyKrypbr u KoHcrpyKrlr{pr
ronyrpoBoAHr{KoBofo Jra3epa (AIIK-9);
cno co onocrbro opraHl[FoBarb paspa6 orny rcxoAHbrx AaH Frbx gnx o (p opvrreHus
AoKyr\reHrarJuu}la Horlyro MoAenb rronyrpoBoAHr.rKc'Boro Jra3epa (AIIK-I0).

B F)e3ynbrare ocBoeHvr Arrcqu[Jr.r{Hbr o6yuarorquftcr AOJrx{eH
cneAyroque peynbrairr o6pason anLrfl;

1 ) 3nars : nprairqr.rnrr [poeKTr4po BaHvrfl, rr Koucrpyr4poBaur.rfl ysJroB,

cl{creNf orITorexHI4KLI, uCIrOJIb3yrOqux JriBepHyro [on).[poBoAHr4KOByrO rraraury ( K-4, [IIK-1);
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2) Yuerr: paccrrurbrBarb napaMerpbr rerepoc:rpyKryp lr roucrpyxqut
eJreMeHra rroJryrrpoBoAHr,rKoBoro Jra3epa ([lIK-9); paspa6aruBarb lexrmqecri
npoel(Tt4poBaHl,Ie npucuoco6fleuuft, ocHacrKlr u clerlzanbHoro ]rHcrprrrdeHTa, 11p

rexHoJloDlefi ucnontJoBaHllf, rasepuoft rroJryrrpoBo4uraronoft HaKaqKlr (AIIK-l0)
3) B.naAerr: rlasrrraMll rlo opraHlr3arlur,r pa6or rro coBeprueucr]BoBaHrzre,

yuulprlxaqvln upz6opoB I4 cI,IcreM orrrorexHr.rKr.r, r4orroJrb3yroqr4x Jra3epnryro noJry
HaKarrKy, a raKxe lrx ?JreMeHron (.{lIK-l, 9, 10).

3. CTpyKTypA tr coAEpxAHtIE AtICUI4rrJrr,rHbr
O6qas rpyAoeMKocrb ArIcIII4rrJrLrHbr cocraBJrifler 4 gaqerunx eglrrrruqrt (144
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Teoperu.recmr{fi Kypc

Pas4en 1. llpzrqrarbr QyHKIII{oHr4poBaH}rr rr ycrpoftcreo ronyrrpoBorHrrK
r,r3nrrareneft.

I Ontu'recKau HaKarrKa - ocHoBHOft ruu HaKaqKr4 TBepAoreJlbHbrx Jra3epHI

l. Bne4eurae, saAarrLr Kypca H ero Mecro B p,rAy Apyrux Ar4crlr{rrnr,rH.
2. llonsrze HeKorepeHTHoft (laMloBofi) Lr KorepeHTuofi (nenepHbrMr.r Ar4otr

3. tDzsuqecxlre [p]IHIIu[br Koncrpyr{poBal:us. clrcreM HaKaqKrr rBepAore
(rnaurponon).

4. CpanuurenbHbre xapaKTepI,IcrIrKI{ paccMarpuBaeMbrx rr4rroB rraKaqKr4.
14 HeAOCTaltKr.r. oSnacru nprrMeH eHvs.

2 @zgu'recxue ocHoBbI (pyHr<quouupoBaHrljfi [oJrynpoBoAHrrKonbx xa3epo
1 . 3lerrpouu bre xapaKTgp krcrtrKkr Jra:repHbD( p-n nepexoAoB.
2. Jla-:eprr Ha roMo- r,r rereporepexoAax.
3. I-erepocrpyKTyphr - ocHoBHoit tun Jra3epHbx Ar,roAoB. Knanronopa3Mep
4. Iloporonrrfi:ror r{ efo cB,r3b c napaMerpaMr.r rerepocrpy*rypbr.
3 KoncrpyKu,xfu MorrlHbrx Jra3epHbrx Ir4oIotB:
1. Paccrraorpelrr4e rr.rnr4qHoft rerepocrpyKTypbr Mo[IHoro JIA.
2. I{agua.reHue gJreMeHToB rerepocrpyKTypr,r.
3. cnoco6sr rlonrrureszs y.ueJrbnbrx napaMerpoB JII 3a c;qdr coBel

ferepoorpyKrypbr.
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4, OuronHrre crrcreMbr

nA. Ocuoelrrre Arrra[a3orrbr

rrepcfreKTr,rBbl"

loJryrrpoBoAHr4KoB, rrpllMeHfieMbrx nprr [poLt3

AJrr,IH BOJIH, OCBOeHHbTe K HacTosilIeMv

4 MnorogneMerrrllbre nonylpoBoAHr.rKoBbte r,r3JryrrareJru - rulneftrn vM
1" ArperarupoBaHr.re orAeJrbHbx JI,{ n MHorogJreMeHTHbre u

ruarpuqrr) crpyKTypbr - eAV HcrB eHHO BO3MONnrrft CUOCO 6 Haparqr{BaHz f,

2. TexnonoruHecKl,Ie npueurr BbllrroJrHeHrrt MHorooneMeHTrrEIx rr3Jr

3. c6opxn c rlbrBoAoM u3nyqeHr,rr n cno6oAnoe [pocrpaHcrBo r.r B o[Tr,r
PagAen 2, Cxennu rroJryflpoBo4uzronoft HaKauKrr.

5 Topqesas. lz.lolepeqHuur rr4rrhr HaKaqKr.r rBepAoreJrbHbrx aKTnnBgbrx

l. cornaconariue,o6ronroB HaKaqr,rnaenroft cpeAbr c o6r6iraonr MoAbr n
HAKAIIKE.

2. flpo6nelrla fieo4nopo4Hocrll paclpeAeJreHr.rr HaKaqKLr rro AJrlrHe aKT1a

BO3MOXHbTe CnOCO6r,l e0 npeo4onennx (A3 r,r3 nrt3epHofi repaurarr,r). (4::ra upo
3. llpo6nenra HeoAHopoAgocrr{ pac[pereJreHr,rrr HaKarrKr4 no rro

aKTI'IBrIorcf sJIeMeHTa t MeroAhr yJlfrlueHr4s. cLrryaL\r4n (4nx nouepeqHofi cxenarr).
6 llpogonrnatr (ropqenar) cxeMa HalKarrKr{:

I. Topqenax rrpKatrKa - ocrroBHoft cnoco6 HaKaqmll MaJroMoruHr,rx Jra3e

2, Jla:epuax lyrcasxo - runu.rHHfi rrprlMep qrr-na3epa (rnep-r--- --r
ropqenoft naxaqxoft z npeo6pasoBaHr,reM r,r3ilr{eHr{r no II rapnaonmry).

3. .Pea-nngaqzfl rrMrrynbcHo-rrepr{oAr4qecKoro pexlrMa B Jra3epax o ro
4. llpurraeprr KoHcrpyKrlraft nasepoa, peanr{3yro ux rpoAoJrbHy]Fo HaKarrKy
7 .llonepeuuax (ropqenax) cxeMa HaKaqKLr:

1. flepexo4 K rorepequoft uaraqxe - et|(per<rusHrrft cuoco6
gHeplr{r4 r.r3nrreHHf, TBepAOTeJrbHhD( na3epoB.

2. HenpepunHBrft u r{MlyJrbcHbrft pexrurrl HaKaqKu"

3. 1llpuneprr KoHcrpyKrlrafi xnaurpoHoB, peaJrr.r FoilIr4x rorepeqHyrc, Ha
4. lFlaxa.rxa aKTr{BHbrx oJreMeHroB r{erpaAr,rnu.rounofi ([opnau (ronrcnfi cne6
PagAen 3. vnpaueuze u KoHlpoJrb rrapaMerpoB rroJrylpoBoAH

nsryrarelefi.
8 Cxeuorexrlr4Ka IrcroqHLIKoB sneKTponrrrzllavrs. (apafinepon) rr,r,orqunrx

l. JII] rcar Harpy3Ka rIcrorIHLIKa rrvrralvrs. Heo6xolzr'rocrn nuTaHr4tr
TOKA.

2. (J6rqar cxel\la mrneffnoro rol(oBoro Ap Bepa. peannsarqu.s cxeM
oleparluoFrHoM ycr4n?rTeJre.

3. Mero4rr M noAxoAbr [ocrpoeHr{r Morrl'rbrx Apafinepon c6o
peryJII{poBaHI'Ie - ocuonnoft npu€u ylpaBJreHr4fl Tor(oM r4:lJrfrarenr c Br,rcoKrtrM

9 l4srrlepeHr4e napaMerpoB MorrlHbrx II[,nc6por JI!:
1. I4srraepenre BbrxoAHoft rrlorqnoclra.
2. tr4suepenze g[eKTptrJrbHbrx xapaKTepr4crrrK lt3rryr{eHu, nonylpoBoAHr4

raelyrareneft.

3. Pacxo4uuootr I,I3JIfreHrIt Moxlr{brx JIA. Oco6ensocru ).rJroBbrx
r,r3JrrreHrrf, TaKHX Jra3epoB.

Jla6oparoprrbre 3 aHfl Tr{s
1 zsuepenze r:hexrpaJrbHbrx xapaKTepr.rcrrzx Marpr{rl nA Ha ycragoBrce SC
2 I4suepeHze eprexrpo(plrcuqecKrrx xapaKTepr.rcrr.rr( Marpkrrl nA Hrr ycraHoB
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3 [Ipequsuonuar uacrpoftra crreKTpa JII na MaKcr,rMyM rrorJrorrleHr4rs

4 Jl4syrenue r'gHeparlur Nd3+:YAG qvr-ri*epa c ropqenoft naxaqxoft.

4. O]BPA3OBATEJIbHbIE TEXHOJIOIIII4
- c IIeJIbIo QopllzponaHLrs.vpasBvr't:lrflnpo(peccuoHarrbHbx HrrBbrKoB crl,

npoqecce ucflonrcyfofc.x aKTvBHbre r4 r{HTepaKTr.rnnrre (fopubr npoBe.4eH}rfl 3aH

c BHeayAr{ropnofi paOorofi: (rcourpourubre ayA}rropHbre pa6orrr, vrrr\rrB1rrygr
pa6orur).

- oaMocrolrre4bHa_rr (nueay4zropuax) pa6ora cryAeHroB

Arrcuu[JruHbr vr

TeopeTI'IqeCKOrO Ma.reputua [pI4 rroAroToBKe K BbriloJrHeHuro rrHlir4B:lll[yadrl
pa6oru u naSoparophux pa6or. Ourosa caMocrorrelnnoft pa6o,ru - r{3freHr.re
peKoMeHAOBaHHbrM rncTorrHrzKil"r\4 r4 MeToAMqecKr4M yKa3aHr4rM An{

- HeKoropbre I43 JIeKIII,IoHHrD( u [paKTr{rIecKI,Ix saelsruir rrpoBoArr1]cf, B B
MyJlbrl'IMeAufinoft ay4uropwu c llcrlonb3oBal{r4eM KoMrrbrorepHoro [poeKTopa.

- nnaHr{pyroTcrr lreKrlr.rr4 IIpr4fJIaIIreHHbrx cllequaflrrcToB.

5. OIIEHOqHbIE CPEACTBA AJIfl
YCIIEBAEM
OCBOEHI{SI

OCTI4. IIPOME}ITYTOTIHOfr ATTECTA IIVIII

OBECTIEqEHI4E CAMO CTO'TTEJIbI]IOfr I'AE OTbI C TYIEHTO

1. Hexorepeutnar i4 KorepeHTHat HaKaqKa. @uglFrecrI,re [prd]Frr{r4nbr

KBaHTpOHOB.

2. odqvle [prIHIII4Irbr $yurcquorurpoBaHr4rr HaKaqKr4 TBepAoreJrbrrr,x Jra
sJIeMeIIToB" CpanraurenbHbre xapaKTeprrcrr4Krd pa3nvtrHhx rrrrroB la^aepHofi
npr,rMerreHur pa3JrI4qHbD( Tr4 noB na:epnoft HaKaqKH.

3. 3nerrpounsre ),(apaKTepr,rcrr{Kr.r Jra3epHbx p-n nepexo,4oB. Jlarepu
reTeponepexoAax.

4. ferepocrpyKTypr,rf Knanronopa3MepHbre Jra3epHbre Ar.roAbr. lloporonuft
rrapaMeTpaMr.r reTopocTpyKTypbr.

5" Trauu.ruar rerepocrpyKTypa Morluolo ntrsepuor.o rvora. Ilaguaqen
reTepocTpyKTypbr MorrlHoro Jra3epHoro Apro !;a.

6. ocuonurre cr{cteM'r rroq.npoBoAHrrKoB, rrpr,rMerrseMbrx [p]r
JraiepHbrx Ar,roAoB.

7. ArperarupoBaHr,re na3epHbrx Ar.roAoB" 'TexHonorr,rqecK,ne

MHorooneMeHTHbrx rroJrynpoBoAHr.rKoBbrx rasnylarenefr .

8. c6opr<lr rroJrylpoBoAHt4KoBbrx na3epnbrx Ar4oAoB c BbrBoAoM u3ryqeHr4
rrpocTpaHcTBo Lr n BOJTOKHO.

9. CoHacosaHze o6:E0rvros artzsuofi cpeAbr c o6rErraorvr MoAbr npr4 lpoAonnnofi
10. PaonpeAeJIeHLIe I{aKaqKrI rro AJrkrHe aKT]rBHoro gJreMeHTa. Cunco6rr

HeOAHCTpOAHOCTI{ paC[peAeJIeHI{f, HaKar{Kr.r fro AJrr,rHe aKTT4BHOTO SJreMeHTa
cxeMbr.

ll.cnocodu ynyqmeHr,rr pac[peAeJreHrr.rr HaKarrKr{ rro [orrepeqrrordy
sneMeHTa gnx norrdpe.rHofi cxeMbr.

12. Topuenat HaKaqKEI KaK ocHoBuoft cnoco6 HaKaqKr,r ManoMorrlHbrx na6epoB.
1 3. Jlalepnar (yKa3KaD.

nnoft cpo4rr.

B 1l yrreoHoM
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| 4. LJmny.nbcHo -repn gAra.recruff pexr4M ri nffi epax c ropqenofi narcaqro fi .

15. I(oucrpyKrlurr,r na3epoB c rrpoAonbHoft naraqxofi.
16, Vnyurueuze gnroprerlrqecKr,rx xapaKTeplrcnrK r.rgnyrreHr,rfl TBepAoreJrb

noMotqbro [orrepeqHoft nara.rx[.
I7. Heupeprrnnrrft 14 LrMrryJrbcurrfi pexunabr HaKaqKLr"

1 8. Knanrponsr, peanh3yronlr4 e no[epeqHyro HaKar{Ky.

1 9. HaKa.lKa aKTlrBur,rx gJreMeHToB Herpa/Iuqnonnofi $o pnru.
20. Jlirsepuuft 4nog KaK Harpy3Ka r{crorrHr,rKa n:r,rraHus, oltras cxe)Ma

APafiBepa.

21. Cxeua roKoBoro 4paftnepa Ha oleparlr4onHoM ]/cr,rJrr,rreJre.

22.Metol]tbr 14 rroAxgAbr locrpoeHr,r{ MorrlHbrx Aparinelpon c6opor .[i3epnbrx
perynupoBaEue.

23.r4zrrrepenze nrrxoflnofi lrorqnocrr.r MorrIHbD( Jr epH]brx Ar.roAoB u c6opor
I4suepeurae crleKltpurnbnblx xapaKTepr,rcrlrK rronynpoBoAHr4KoBbrx na3epHhrx

24.Pa.cxollr4Mocrb r.r3JrrreHrrr MorrrHbrx Jra3epHbrx Ar,ro,4oB. oco6er
xapaKTepr,rcTzK rrr3JrrreHrrr lonylpoBoA]rr.rKoBhrx na3epoB.

1 . Her<orepeH THas. vt;" KorepeuTHa.rr HaKarrKa.

2. Ougrlecrrae flpr{]Flrllrnbr KoHcrpyr,rpoBaHlrr KBaHTpoHoB.

3. o6rque upvuquilrr (fymquour{poBaHrrr{ Har(arrK}r rBepAoreJrbrrbx
SJIEMEIITOB.

4' CpanuarenbHble xapaKTepllcrl{Krr pn3Jrr,rrrHbrx runoB nasepuoft HaKarrKr.r.

5" o6lac'rn npzueueuur pa3rr,rrrHbD( TrrnoB laeepnofi HaKaqKr.r.

6. Slerrponnbre xapaKTepr4crrrKr4 na3epHbrx p-n [epexoloB.
7. Jlasepu Ha foMo- r{ rerepoflepexoAax.
8" ferepocrpyxrypr,ri
9. Knauronopa3Meprrbre na3epnbre Ar.roAbr.

10. lloporonrrfi rox u ero cBr3b c napaMerpaMlr rerepocrpyKrypbr.
1 1 " Tunn-ilrair rerepocrpyKTypa MorrlHoro JrasepHotro 1uo Aa.
12. Hassa,reHr,re sJreMeHToB rerepo crpyKTypbr MorqHoro Jra3 epHoro Ar4oAa.
l3.ocuonusre clrcleMhr rroJryrrpoBoAHrrKoB, rrpr4MenrfleMbrx rrpu rrpo

JruBepHbrx ,4r{oAoB.

14. 3aAa'ru 14 rlepcrrel{.Tzsrr o6racrl4 rrpolr3BoAcrBa MorrlHbrx JrmepHbrx rp{olloB.
I 5. Arperarr{poBaHr{e na3epHbrx Ar{oAoB.
16.TexuoromqecKr.ro upu€rrau BbrrroJrneH r MHorooJreMer{THbrx.

nslyrarenefi.
17. c6opxu rroJr)mpoBoAHr{KoBbrx na3epHbD( Ar.roAoB c BbrBoAoM u3nyqeH

rrp0cTpaHcTBO LI B pOJTOKHO.

PefirzHr-rconrpom.Nb 2

1' Cornaconanze o6'ddrraos arrzsHofi cpenbr c o6reuona MoAbr rrprt rrpoAonnnofi
2. Pacnpe4eneHr,re HakaqKr.r rro AJrr4He aKTr,rBuoro sJreMeHTa.

3. Cnocodu rpeoAo+eHr{f, HeoAHopoAHocrlr paolpeAeJreHv.f, HaKaqKr.r rro AJr
oJreMeHTa AJrr upoAonruoft cxeMbr.

4. cnoco6u ynyuurdurax pac[peAeJreH[r HaKaqKV r]ro roleperrHor{y
oJreMeHTa 4lx norrdpequofi cxeMbr.

Jra3epoB c

TOKOBOTO

TIII4M-

brx Ar,roAoB.

eir."

y|IroBbrx

AKTTIBHbIX

MOIIIHbIX

poEol(HrrKoBbrx

n cno6o4noe

HE AKTIIBHOTO

aKTtt{BHOTO



5. Topqenax uar<a'mb KaK ocHoBHoft cnoco6 HaKaqKr4 MaJroMorrlHbrx Jra3epoB.
6. Jla:epuar (yKul3x:a).

7. I4rrany,nrcHo-fleplroAr,rqecxuft pexr4M r] Jla3epax c ropuenoft nanaqroft.
8. Koucrpyrcqr4r.r JruBepoB c npoAoJrbHofi naxaqroft.
9. V.nyrmeuue gHoDferrrrqecKr4x xapaKTepucrrlK r43nfreHr{,

noMorrlbro rrorrepequoft naxa.n<u.

1 0. Henpeprrnurrfi 14: r,rMrrynbcurrft peNrarvrbr HaKaqKn.

1 1 . Knanrponrr, peanh3yroqrle norepeqHyro HaKarrKy.

1 2. Haxaqxa aKTr{BHrlx gJreMeHToB HerpaAr4rlraonuoft (f opurr.
Peff rranr-rcoHrpo.rrn, Ib 3
1. Jla:epnrrft Ar{oA r(aK Harpy3Ka r{croqHr{Ka rruramufl..

2. O6ua.s cxeMa nraHefiuoro roKoBoro ApafiBepa.
3. Cxeua roKoBoro 4pafinepa Ha orreparlilouuoM yclrJrureJre.

4" MeroArr rz rroAxo4br rrocrpoeHr4r Morr(Hbx ApaftBepoB c6opox Jra3epHErx
5. Illl4M-perynrpoBaHr{e"
6. ?Isuepenue ssxo,{Hofi MorrlHocrr{ MorrIHbD( Jr tepgbrx.{r{oAoB r.r c6opox
7. ?Isuepeurae cleKTpaJIbHbIX xapaKTepr.rcrlrK rronylpoBoAHrlKoBbrx Jra3epHbrx
8. PacxoArauocrb rrsJJyrreHr.r.fl MollHbrx na3epHbrx Ar{oAOB.
9. ooo6enuocrpl yf.[oBbIX xapaKrep]rcrr4K prcJrrreHr.rr rroJryrrpoBoAHt4rroBbrx

1. Jlenepu lr'anapax fiIeno.rHux MeraJrJroB c AtroAnoft naxa.rnofi.
2. Ornrae.ecroe nosSJrxgegr{e rrapoB rrleloqHbrx MerarrJroB.
3. AlonaHrre na3epbr p olrvqecKofi naxa.moft.
4. @ugu.recxue csoBfcrna aKTrrBHbx cpeA Ha rrapax rlenoqHbrx MeraJrJroB.
5. CrrerqpoctcorruqeoKlze csoftctsa aKTr.rnHbrx cpeA Ha [apax uleJroqHbD( MeraJrJr
6. KpIner.a'recxae cneficrBa aKTrIBHbrx cpeA Ha napax rqe[or{Hbrx MerarJroB.
7. Jlaseprmre AVoAbT, [pr.rMeHreMbre ilrrfl HaKa.rrKt4 aKTktBHbrx cpe4 rla rr

METAJIJTOB.

8 . cucreurr repMoc'rarlrpoBaHr.rr [onylpoBo.qH'KoBbrx na3 epoB.

6. YI]IEBHO.IVIETONI4qECKOE U
Ar4rcrI14 rrJrlrHbr

OcHrosHas Jrr.rrep arypa :

Bap4auxn: B.A. zccreAoBaHre uerzsefinrrx xapaKTeprrcrprK noJr
Jra3epHbrx Ar{o,40B [3nerrpoHnrrft pecypc l: npaxrurp,r/ BapaansH B.A.-
.uaHHbre.-. Honocu64pcK: Cra6upcxufi rocyAapcr,Beunr,rft yHuBepcrre,r reJre
nu0 opuarn xu, 20 | 3 .-7 27 c.- http : //www. iprbookshop. ru/4 0 5 3 2

MarepualroBeAeHr.re rr rexHoJrorurr,r gneKTpoHurcr,r : V.re6Hoe

646r
Ilannu 3. Auanug rrpocrbrx gJreKTpoFrHbrx qenefi. Or gne

ruIOOPMAUI4OHHOE O

sJreKrpoHr.rre. cxeurr c Ar,roAaMlr 14 TpaH3r{croparvrr{ [3nexrpouurrft pecypc]:
Jlanuu o.3.- Spextpou. reKcronbre AaHHhre.- Honocz6x.rpcr:
rocy.{apcrBennrrft rexnz.recrufi yHr{Bepcr,rrer, 2012.-
@4fi60

Jra3epoB c

.nlI{oAoB.

yrarereft.

tqeIorrHbIX

]IIIDIIEHI,IE

EOIIHIIKOBbIX

, TEKCTOBbIE

ntynureLquft u

flocool,Ie / tr4, X,anvcrzn-
ISBhI 5..16-008966-9

HVIKVI K

IIOCOOI{e/

onocrz6lrpcrzft

r44 c.-



,{ono.nHrare.rrrrf an Jrrrreparypa :

- Snerrpouu$e us4anile Ha ocHoBe: Bonoronnrre rexlroJrorr4rreoKr{e
nocodue / IO. B. foly6enro, A. B. Bor,gauon, trO. B. I,InaHon, .p. C. T
M|TY r{M. H.3. Baynrana, 2410. - 50,
http ://www. studentlibrary.ru/book/bauman_0 1 5 3 .html

- Ocuonrr npanronofi oJreKTpoulrKpr: yle6noe noco6ze

,{oHy:I4splarerrbcrBo IOOy, 2011. - 174 c.
hlttp y/24ggrium. com/catalo g.php?bookinfo :5 5 6192

Peyron A.T. ousuKa Jra3epoB. r{acrr, 2. ouronrr reopfir.r Jra3epo
pecypc]: yue6noe noco6ze/ Peyron A.T.- Srexrpon. reKcroBbre AaruHbre.-
yHr,rBepcu'rer AplixSrr HapoAoB, 20In.- 96 c.--

I trInalc'on

ISBN

IIp orparvruHo e o 6 ecnerreHne ra I4nrepHer-p ecyp cbr :

l. http ://intechlaser"ru/diodnaya-sborka-visokoy-plotnosti/
2. hrtp:tf I intechlaser.ru/moschnye-diodnye-sborki-stabili:zirovann

7 . MATEPI4AJNbHO.TEXHIIqE CK O E O]BE CTIEqEHI4E TtrI;, CITVI
Marrepzarrsuo-rekruaqecrcoe o6ecueqerue Ercru,rurrrHbr BKJrroqaer:
o ycraHosxa. SCLD-I0-IR [peAHil3HaqeHa Ars r43MepeHrlr crreKrparrbH

nrrHeeK na3epHbrx Ar..rdAoB r.r MaTpr4rI Jra3epHbrx Ar4oAOB;
. ycTaHoBKa

na3epr{brx Jrr{HeeK;

IELD-8 [rrfl r.r3MepeHr.rs oreKrpr4qecK[x v onrr4qecx

o gpaftnep uohynponoAHtrKoBoro na3epaLLD-9;
o rrmeprBepAoTsJmnlul nonoxorunnZ IIC-02:
o nrrr4raorrrr..FrecKffrIHTIO-20-20;

o rca(DeAparmrrhe MynbrraMeAnitsstecpeIcrBa.

t2l

: yre6.

lls4-no
nil,.

- Pocros-Ha-

5-9275-0873-0

[3ner<r1ponuufi
.: Focczficxzfi

PeN AOCTyrra:

ine-volny/.

t{bI

xapar(Tepr4 cTr4K

x [urpaMeTpoB



Pa6rc.ras [porpaMMa Ar{cqurrnr,rHbr oocraBJrerra B coorBercrBr.ru c rpe6onau cDfOC BO no

HarlpaBJrelFluto 12.04.05 Jlarepnafl rexHr{Ka 14 JriuepHr,re rexHorrorutv vr

" Tnep4orenbnbre r,r ilonynpoBoAHr.IKoBble Jra3 epHbre c[creMbr,'

P a6ouyro rrporpaMMy co craBr,rJr s an. 6a:. na(p e4prr JICzK

Peqeusen:r
(npe4oranurenr pa6,crto4arenx) %rz/h,

AoJrxHocrb, Ol4O, noAn ncb

porpaMMa paccMorlqeua u o4o6peHa Ha 3aaepLanuvr r<a$e4pu JICTaK

(OZO, no4nucr)

Pa6o.ras rporpaMMa ogo6peua na

flpororon sacepLalr4r: ra$e4pu Jrlb

3ane4yron;u fi ra1pe4pdft

Pa6o.ras rlporpaMMa o4o6pena na

flpotorcon 3aceAaHr,rr rca$e4pu J',lb

3aee4yrorquft xa(f e4pdft

Pa6oqas rporpaMMaofio6pena ua

flpororor 3ace1alus. ra(f e4pu Jrlb

y.re6Huii ro4

OT

yue6urrii ro4

yue6unii ro4

foAa

rT'rlrN 4

3ane4yroquft rcageapffi

Pa6o.ras rporpaMMa paccMorpeua u o4;o6peHa Ha 3aae+aHLrr4, y.re6uo-nrero

HarrpaBJreHus 12.04.45 Jlasepuax rexHr4Ka r4 Jra3epHbre rexHoJrorvln v n

" Tnep4orenbHbre I{ n oJryrrpoBoAHlaKoBble Jra3epubre cr4creMbl"

llpe4ce4aneJrb KoMrrccrav

(@HO, qoanncs)

i

III4CT IIEP EYTB EPXAEHZII
PABOqEfr rrpof pAMMbr AZ CUr4l-rJrX4Hbr (MOAyJUT)

ME IO. TOTOBKII

l\Hrrnos A.A.

qECKOI'I KOMI4CCI,IZ

ME TIO.IITOTOBKIZ

Apaxenau C.M.

3ane4yroquft xa(fe4pQft

roAa


