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1. IIIIJIL OCBOEHVIfl AVICUnIIJIHHbI

I{e.rrrrcl ocBoeHut .qI4clll4nnurrbl "Jlasepurre cucreMbr onerlr4aJrbr{olro

Ha3HaqeHLI.f,"' "f,BJrflercf, o3HaKoMJTeHI,Ie c Suszuecrn.vtu [pr4H]LIHTIaMI{,

TexHoJIOfI4flMU;, I4.3|OTOBJIeHnA, Lr [pLIMeHeHr/U COBpeMeHHbrx cr{cTeM. Jra3epHoro

I43ryqeHldt Ars pellreHlnf, y3KOHanpaBneHHbrx 3aAarr B crreqrra"ru{3r{poBaHHb.rx

ycJroBurx rpr4 MeHe Hns. n o Kpy)Kaloqeii cp e4u.

3aAa.ru ArrcqurrJrHHbr :

o rIoJIyqeHI4e sHaHufi B o6lact'tlrt Su:zvecrzx ilpr4Hulx[ont, Jre)Kau]rzx B

ocHoBe |eHepalluu na3epHoro BblcoKoKarrecrBeHHol'o I43JIyqeHZrlT IIrCBrrIJreHuoft

MOTTIHOCTT4;

. 3HAKOMCTBO C TEXHOJIO|LTflMIZ NPOEKTLIpOBAHI4f,, I43I1]TOBJICH]4, T4

I4CIIbITaHI,If, OTIeIII{UUII43LIpOBaHHbIX Jra3epHbtx KOMTTJIeKCOB Lr CUCTeM.

o nrpvo6pereHue yueHzfi IIo rrpc)eKTlrpoBaHrlrc.'/s oB t4 oJrervreHTOB nasepnofi

'rexHHKI4,, QynrcquoHl4pyrorllnx B crleqr4urvrsnporlaHHbrx yonoBu-f,x. rrpr4Merr eHLrfl 14

oKpy)Karurqefi cpe4u"

2. MI]CTO AITCqIIIIJII{HbT B CTPYKTYPE OfIOfI BO

,{ucqu.ulvrna " Jla:epnlre crlcrer\tbr clrequzunbHolo Ha3Haqe.Hrztfl " orHocr4Tc-q K

iqr4cqrrrrJrr4 HaM ro nudopy Bapr{arr,rBnofi .racrz OIIOI.
I'layuenae AI4cIIpIrIJrpIHbI rrpr3ArroJraraer lraJrr4r{ue y cryAeHToB

$yn4aueEn€ulbHblx straHuir B <l6racru o6qeii Suszru, orrrr4rK14,, xsaH,rosorii

SneKTporltvIKV, laaepuofi TexHI4Kt4, raH$oprvrarvrKvr, SJrex:,[poHq6r,r ]n

IvII{KponpOqeOCOpHOra texHraxra.

3uauax, IronfleHHble B paMKax rr:]yqeHr4fl 4anHoli AkrcrlunJrr4r{r,t, Moryr 6srra

IIpHMeHelHbI npfi LrcYreHkru Apyrl4x c[eqrraJrbHbrx Ar,rcrlrinJrn4H rlo uporfunrr
IIO.II|OTOBIKII.

3. KO MIIETEHIII4I4 OBYTI AIOIIIE f OCq, OOPMI{PYEN{bI I] B
p E3y.rrb TATE O CB O E H r4fl AVICIIr4trJrr4 rr br

B lrpouecce ocBoeHl4.t 4auuoii Aacrlr4rrnrrHrl cryAerr:f {loprvrzpyr:r v

AeMOHCTpr4pyeT cJxeAyroque upo { e ccr4 oH€urb Hbr e KoMrrereHrlr4r,r :



l) cr0co6Hocrbro aHal|kr3y, pacr{eTy, rrpoeKTy{poBaH}rK)

KOHCTpyI{pOBaIII{IO B COOTBOTOTEI4I{ O TOXHI4IIOCKI{M 3aAaIIUeN,I TI,IIIIOBIbIX CI{CTetv{.

npu6opolt, AeraJlefi z ysloB Ha cxeMc)TexHr{rrecKoM Lr gJreMerrrHoM ypoBnrrx (|tr(-

s);

2) cnoco6noclblo

KOHTpOJTTO ilpOCTbrx

pa3paooTKe 'rurroBblx IlpoqeccoB Ko.FrTpoJrfl n€rpaMeTpc]B [/rexaHr4rr{ecKr4.K,

orrr4qecKrrx rd orrrr{Ko-eneKrpoHHbrx 4eraleil kr y3noB (1tr(-6).

B p*ynbrare octsoeHur Arlcrlr4rrJrr4Hbr oor{arcull4]I1rcfl AoJr)Ke)H

AeMoHcrpr4poBarr, cireAyrcrqr4e pe3yJrbrarbr o5pas onaHur :

n) 3narr: ocHoBHbIe 3aKOHbI ecrecrBeHHouayqHbrx Aprcru4rr,[r.]ru, Jrexaqlre B

ocHoBe pa^rpa6orKLI y3noB u 6roron crrerlrr€rrrr{3LrpoBarrHbrx Jra3epHblK crrcrenr (l[Fl-

5, IIK-6);

2) Vuerr: cocraBJr.rrrh olucanlr.rr uccneAoBa:auit v peupa6arr,rBaeMbrx

rlpoeKrots s o6racru n€BepHbIX clrcreM cnerlr{aJrbHoro Ha3rrarreHrax tiIJK-5, tK-6);
3) Ihaqerr: HaBbIKaMLI rno pzt":pa(5orxe y3noB vr sJreMeru.,r'oB nasepHofi

rexHI'nKI4, QylrrcquoHl4pyrouux o uc[oJrb3otsaHr4eM TBepAoroJrbFrrrrX aKTr{BHbrx cpeA

n 6noron ilonynpoBoAHI{KoBbIX JIa3epc'B, orITLrqeoKHX DJTeMeHToB o oeJreKTuBrrbrMr4

a Henr4Hefi sr,rvr,lr csofi crnauu (fIK- 5, IIK-6) 
"

4. Ctfpr/KTypA r4 coAEpxAHuE Ar4currrrJrr4Hr;r
O6rqax rpyAoeMKocrb AHcIIulnI{Hbr oocraBJrrer 4 ga.rerrrbr}i (3nuHr4ubr. I44

rllaca.
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TE Mbr, pA3AEJrbI Arlc{tlfr"[Irrrbr :

JIEKIII4II

Pas4e"u 1. @Hsu.recKue lr orrrrrqecKrre [prrHr]:H[rb{ paoorbr

c[eqrraJrH3 [rpoBaHHbrx Jra3epHbrx crrcTeM.

1.1. Ilre4enze" Ycnonzs rlpl4MeHerrn.f, crrequan[3rrpoBaHHbrx Jna3epHb.tx

cl{creM, o6sop coBpeMerIHbIX Jla3epHbrx KoMrrJreKcoB r{ c(bep (rpanraq) rzrx

rrpHM:eHLrM0cTtr.

I.2" Ourz'Iecrze cxeMbl rlocrpoeHr{-rr v Susuveorue [poqeccbr B Hux iltfl
KB IIHTO BbrX f eHep aTop oB Ko f ep eH.rHof o I{3nyqeHr,I.f, .

1.3. @rasnrco-orlTllqecKl{e lapaMerpbr Jra3epHbrx Marepkrailo]a, aKTuBHbrx

Jra3epHbrx cPeA.

1,4" @ragzqecxlEe ocHoBbI xrocrpoeHr'rf, noJryrrponoAHr4r(oEroro Jra3epfa

rroBbrrueHHofi nrHTeHcr,rBlrocTr4 r43ilyqeHH.fl

1.5. @u:luxa relJIoBbIX [poqeccoB B na3epHbrx r43Jrr{areJrrx Ha. ']rBepAoM 'reJie

1.6. AsloHoN,IHrre cl4creMbl gJleKTpolrLrranLrfl, MeroAbr rro[rbrrrreHr{rr Llx

sHeproo0$exrznnocru.

Pas,qe.n 2. JlasepHble cl{creMbl rroBbrrrreHHofi Mo[IHocrH rr3.frvqeHrrfl .

2"1. 'I'nep4orenruufi JI€Bep c rpoAo.r.rbHofi Hara.{xofi Ha ooHroBe na^:epnofi

KepaMr4Kr{, peaJrrd3osaHHrrft rro cxe.Me (3f-y).
2.2. f[zcronrrfi Jla3ep IroBbIrueHHofi MorrlHoclrr r{3Jrf{eH?rfl, npoqeccbr

TepMoorarr{poBar{us aKTr.{BHoft cpe4u.

2.3. iVlero4u rIoBbIIIreHI,I.f, nyueraofi c'rofiKocrn orrrr4qecrr4K sJreMeHToB

tMoxlHbrx Jra3epHbrx cr{cTeM.

2.4. l[-[enrlnefinue oIrrI4qeoKBIe sJreMeHTbr u opeAbr c Haobrnrlarurlr4Mcq

n OfJIOTLITeJIeM B C[eIII4€IJILI3I4p () B aHI{bIX JIa3 epIIbIX CLICTeMaX.



PasAer 3. TexunqecKrle perrreHuq Aflq Aocrr{)KeHrrrr BbrcrDr(:oro Kaqecrr}a

n3ryrreHrn (guQpaKrlr{oHHoro Kaqecrna )

3.1. Ilapanrerpbl KaqecrBa rra3epHoro ra3Jrf{entrfl (BPP H M2) n onoco6br rrx

IIOl]bIruEHI{fl.

3.2. Melogrr rlocrpoeHrrfl, orITI4Mrl3ar{uH orrr4qecKux uo4yrrefi kr firoxcls

TpAHCIIOpTLIpOBKLI MOIIIIIbIX lI OBepXMOII{HbIX IIOI|OKOB JIA]epHOrO I{3JryrleHr4trr,

3.3" Me'ro4u pIccJIeAoBatrkrfl H orrrr4Mt4itar\krpr ou:ruqeoKux csoriic'rB Jna3epHb.rx

nsfly.rarenefi.

5. OEPA3OBATEJIbHbIE TEXHOJIOII4I4

Arcrunnue ll rrHTepaKTrrBHue Qopnrrr o6y.renHa

C qenrro @oprvrupoBaHprfl 14 pa3Bvr"tr4x npo$eccuorr€urbHbrx .HaBbr.KoB crr/AeHTclB

B yqeoxroM npoqecce r4crronHyroTc.rr aKTr4BHbre 14 r4rnrepaKTurrilrbre $opvlsr
[poBeAeHr4.fl sa]Hs'ruir B coqeraHLII,I c BHeayAuropuofi padorofi: (rcclurponbHb]:e

ayAr{T'op lilrre p a6 orbr, r,lHALrBr4 Ay€UrbHbn e AoM arrrHu e p a6 orrr).

CauocroflTeJrbHan pa6ora cryAeHToB

CauocrogreJlbHa.fi (nueay4uropuar) pa6ora cry.qeHTor] BKrr[oy&€,7

:laKpeIIJIeI{I{e Te0peTLlqecKofo MaTepua.na flpv IIoAfoTOBKe ]( Ebrrro;rrFreHr4ro

raHAr.rBr4Ayalr,nofi Aouaruneii pa6orr,l. Ocuona curMocro.fire;rrmofi paSorrr

ln3yqeHl'Ie nuTeparypbl rlo peKoMeruIoBaHHbrM r4CTOr{Hr,rKaM u r4ero.rln4qecKrl\{

'FKa3aHrrrtM Anfl caMocro.rrrenrnofi pa6o,mr.

My"rrrrurvre4ufi urre rexHoJrorHu o6y.1sHuq

Hexoropue a3 JIeKIII4oHIIbIX I4 [paKTr,rqecKr4x salsruir uporBollrrrc.s B BrrAe

upe:euraqnn B MyJrbrr4MeArafir+ofi ayqvrropvu (naupraruep, ily,4. 430-3) c
r4crroJrb3orlaH taeM KoMnlbrolrepHofo rrpoeKTopa"

Jlerquu rrprrrJrarrreHHblx cneqnaJruc'ToB

lln a nnpyrorc.f, ne Kru4lr 
''pn 

rrJrar''e HHbrx c[erlrdurJrr4 croB.



6. OIIEHOIIHbIE CPEACTBA TJIfl TEKYIIIEI-O KOHTPOJIfl

YCTIEBAEMOCTI4, IIPOMEXYTOIIHOIZ ATTEC:I]AUI,II4 TIO

TI'TOTAM OCBOEHI4fl AI/.CIryIIIJII4HbI UI YTIEEIIO.

METOAI,TTIECKOE OBECTIETIEHI;{E CAMOCI]O,STEIbHOfr

PABOTbI CTYNEHTOB

a) SrcsaMeuauuouHrre nonpocsr

l. Ocnoenrre Mareplr€ulbl aKTrrBHbrx gJreMeHToB TBepAoreJrbxrbrx JrenepoB.

2" flpoqeochr rpaHc$oprraaqHr{ sHepfur{ B na3ep}rbrx Marepr{anax.

3 . ougnro-rl[Tr4qecKne rrapaMerpbr Jr€BepHbrx Marepr{aJroB.

4. Ocnonnue olrrl4qecKue cxeMbr nocrpoeHLrfl KBaHToBbD( r,eHeparopoB

Korep eHTHOf o u3nYreHufl,.

5. ocuosuHe SuauvecKue npoqeccbr, nporeKarouryre B KBaHToBrbrx leHeparopa.x

KOf ep eHTHOf o u3flyqeHr.I.f, .

6. llpoqecct,I uepeHoca relJla B na3epHbrx r43ryqareJrrx Ha rBepAord reJne.

7. Arrunr{al{ n€BepHaf, KepaMuKa"

8" MoulHue I4 cBepxMoIrIHbIe rBepAoreJrbHbre Jra3epHbre crrcreM.r,r"

'9 . Merop;u x{ccJIeAoB anLrfl. orlrllqecKptx csoficrB na3ep Hbrx Mareplrzurog.

1 0. AnrouoMHEre cr{creMbr gneKTpo[ uraHtrfl, 
"

I 1 "Henunefimrre orrrnitrecKrre gJreMeHTbt.

12.Cpe4,I c HacbIIrIarouII4Mc.a [orJrorr{TeJTeM B crrer{krzurr,r3krpoBa]Hrr-rbrx Jra3epnbrx

CIzICT€MaX.

13"Tnep21<lrelrnufi Jra3ep ro cxeMe (3f-y)"
l4.llpoqeocr'l repMocrarllpoBaHn{ arrusnofi cpeAbr B A}rcKoBbrx Jr€Bepax }ra

ocHoBe YAG:Yb.

[5"TexHOJrorllqecKkIe cnoco6u rIoBbIIueHLI[ ryuenofi crofircoc.rlr orlTr{r{ecK}r.K

SJreMeErTOB B COCTaBe r4MrryJrbcr{brx Jna3epoB.

.[ 6. C uoco 5rr uoerrrrr eHnfl n ap aMerpoB Kaqecr,Ba Jrzt^: epHoro Lr 3ry q etlvrfl .

,tT.Onrnlvru3ar\ufl orITI{rIecKIrIX rvro4ynefi v 6roxon rpaHcrroprrrpc}BKrr MOlrIHblK

rroToKOB Jra3epHofo r43lyqeHr,rf, .



18.Mercllbl olrrltndLrgalJzru orrrnqecKrax cnoficrB pe3oHaropoB ts cooraBe na3epHbrx

nsly,rarelefi.

6) Bonpocrr pefi 'rr.rHr-rconrpo.nn

PefiruHr-rconrpolr Nb I
I " Ilpoqeccrr rpaucsopMarlr4r{ oHeprr4lr B na3epHbrx Marepr,n€u:il(

2. CpanuzreJlbuble csoficrna Marepr4urJroB An aKTuBFrblx oJreMerrroB

TBep,AOTeJrbHhrx na3epoB

3. Tpe6onanvrfl K LrcxoAHbrM MarepprturaM

4 . (Dzsuxo- o rrrx{lrec Krle rrapaMerp hr Jr€t: epHbrx Marepv €uro B

5. lllpoqeccrr [epeHoca rerIJIa B Jla3epHbrx r43nyqareJrflx 0 ronepeqngfr

FraKa.rrKou Ha ocHoBe na3epHofi repauurrz yACi:Nd

6. trcepzuvrnra c rpaArreHTHbII'I I{3MerreH}reM KoHrIeHTp arJuu nerzpyroulefi

to6a,nrn

7. VIero4bI I4ccJIeAoBaHI4f, orlTl{qecKzx csofi crB Jra3epHhrx Malepz ErJroB

8. MoqHrre I4 cBepxMoIrIHbIe r'epAoreJrbHbre Jra3epHbre cr4creMbr

lPefirHnr-rconrpo.tr Nb 2

1. AnronouHbre crrcreMbl gJreKTporrLrriaHrrrr.

2. Helunefir{bre orlTr4qecmr4e gJreMeHTr,r"

3. Cpe4;nr c Hacbl[uarcullMct IrollJIorlITeJreM B Crreur4€utfl3r.rpoBclHHbrx

JIa3epHLIX CI4CTeMaX.

4" FllenpeprreHrrfi rBepAoreJrrrHbrfi na3ep rro cxeMe (3f-y).
5. flpoqeccbl TepMocrarl4poBalkrfl arrusHofi opeAbr B llrrcKon6rK Jra3epax Ha

o(JHotse YAG:Er.

6' Jlyvenax crofixocrb oilTI4rlecKLIX gJreMeHToB B cocrarle Ktsarir4rFlenpepbrBHbr(

nir3ep0B.

I'efiruur..rcourpo.nr Nb 3

1. I4rr'rnynbcHo-replroAl{qecKrafi rnep4orertrsurfi Jra3ep ro cxeMe <3lf-y;u .

2. ,{ucronrrfi nasep Ha ocrroBe KoMrro3rara yAG:yb.

3. Cl.oco6rr rloBhllrreHkrfl, rrapa*erpoB r:aqecrBa Jra3epHor,o Lr3Jr\/qeHrzr.

4. onrvNansar\vfl orITI{rIecKI,IX MoAyneli r,r SnoKoB TpaHcrop,[upo]BKrr MorqHbr]r



ITIOTOKOB na3 epHof o I43nyrreHr4.[.

5' lueroArr orITI4MH3auI4Ia orlTl4qecrKr4x cnoficrn pe3orraropoB B cocra.Be

JrzuepHbrx zsny.rarelefi .

n)Bon.p

1' Cnerlu@raqecKlle rI4rIbI aKT'LIBH.brx opeA, KoTopbre orJxlrqaror vx or
Kpr{crzur.[oB r4 xr4lrocrefi .

2' tlen'ry paBeH rloKa3areJlr, [p€JI.MJI.HI{"[ rrl4cr]ofo KBaprler]cr.o creKJra ntr)r4

KoMHarHOft revruepa.rype ?

3" tlro rilKoe repMuqecxoe pacuaperrr{e ax'runnofi cpeAbr, rrc,x]jflTLre reilnoecfr
.nuHsrr?

4' Flasonzre I{cxoAHbIe Marepl4aJnbr rn.fl [roJryqeHr4.rr nasepirofi KepaMr{Kx4.

5' B qerr'r 3aKJlnoqaerct 
''peuMylrlecrBo 

MeroAoE xr.MrzlqecKoro cooca]KneHr4s

rrpr4 rroJryr{er{lrr4 lasepHofi xepaunrz?

6' [Iepeuzclzre ocHoBHbIe rl{rlbr orrrnr{ecKr{x cxeN,r rxaKa\IKr,T anlvsHoff
0peAbr.

7. r{ro o3Harraer a66penuaryps SSL u DpSS?

8. B .reM cyrb rrpoqecca KorepeHTHoro clroxenzx,/

9" r{ro BKrroqaer s ce6.fl ycraHoBKa AlrnBbrr"flxtKl4 orrrrrqecKl4x l}oJroron?,

10" Karue noKpbITI4.' orITI4qecKLIX DJTeMeHToB r4crloJrb3yro,rr rprl )KecrKLr(
y'cno Br4.rrx gKcnlyaT aryuu?

1 1' KaNne onITI{qecKI4e BoJIoKHa npl4MeHrrorc.f, B cr{creMax ,rpaHcroprr{po.BKr{

NrorrlHoro raslyueuu.r?

1 2 " onraurr{Te crpyKTypvpoBaHHbre orrrx{qecKr4e BOJroKHa.

7. y[IEEHO-METOAI,ITTECKOE u r4HOOpMt,arrII4oHrroE
oEIl CTIETI EHIIE AI4CUr4frJrI4HhI

Bc.s rrlrreparypa HaxoArrro ss 6u6ruoreKe BntrV.



Ocu onnarr JrI{Teparypa :

1. Jleloc'raee H.C. TnepAorerrbr{ar sJreKrpoHr4Ka [3nerrpos,suil pecypc]:

LueroAr4qecKr4e yKa3aHr4fl no r43yr{eHr4ro Ar4cI{I4TIJII{HbI/ Jlerocraelr I{.C., Hen'neproa

,K.ts.- ilnexrporr. 'reKcroBbre AaHHbre.-- Tolrcr<: 'I'ovcr<ufi rooyAapcraeHHrtil

yHr4BepcuTer cr4creM yrrpaBnennfl, r4 paAr4o:fneKTpoHl4xu, SrL KoHteHr, 2012.- 5'2

2" Tllaruruorr, A. B. OcHosr,r cBerorexHi,rKr.r f3nerclpousrtfi pecypc] : yue6nz.r

,4nlnBy3oB/A.B.trIlaurnos.-Vtrza.2-e,gol.nnepepa6.-Vn.:J-l[oro,c,2012.-2515
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