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1. IIEJIL OCBOEHIdI I\IdCIIUIIJII4HbI

Ile"rrrrc ocBoeHufl AI4cIIHlnnIzIHbr "Jlasepuue cr4crer\{br: cnerlr4€r:rbHorro

Ha3Haqeuzq" "f,BJlflerc{ o3HaKoMJIeHI{e c { uszuecruviu rplrHIII{Ira1\4I,r,

TexHoJIOfVIflMLT I{3TOTOBJI9HLIfl. 14 IIpHMeHeHr{fl COBpeMeHHbrx cr4oTeM Jra3epHolro

U3lyqeHnfl Anfl peIIIeHI4.f, y3KOIIaIpaBJIeHHLIX 3aAa,rl B cIItlq.t4ElJtI{3n{pOBaHHbIX

ycJro Br.rrx ilp 14 MeHe IJLrfl vr oKpyxaruqefi cp eAhr.

3aAaq n AucrItlrrJrr{Hbr :

o nroryr{eHr4e snauufr B o6tacru Qra:lu.recxvx

ocHoBe reHeparlr{r.I nasepHofo BbrcoKoKaqecTBeHHOf0

MOTTIHOCTTT;

o 3HaKOMC',TBO C TeXHOJTO|I,If,MI,I [pOeKTI4pOBa]f.yrfl9 I{3foToBJIerfLrfl kr

I{CIrbITaHn4.f, CleIIkIEtlH3I4pOBaHHbrX Jra3epHbrx KOMrrJreKcoB Lr cLIcreM;

o npz0SpeTeHl4e yrr,reuufi uo [poeKTlrpoBaHlrro y3Jrots rr gJreMeHToB n€LBOpHOrfi

TOXHI4KI4, SynrcqraoHl4pyloqux B crlequurzr3arpoBar{Hbrx yoJroBprrx rprrMerreH:zt: 14

oKpyx(arouqeii cpe4rr.

2. MECTO AI{CqIITIJII4HbI B CTPYKTYPE OfNOII BO

ITpLTHIII4TIOB, JIextatuVX B

I43nyrreHHfl nontirrreuntofr

,{ucquul4Ha " Jla:epnsle crrcreMbl cner{r{€urbHoro H€t:,HarreHug " orHockrrcJ{ K

Alrcqunnr4H aM rro urr6 opy Bapvarvrtsno ft .{acru OIIOI.
I4:yuenue Aucr{annprHbr rrpeArronar,ae,r Ir€urr{qze y oTy,{eHToB

$usrarcu, oIrrLrKI4, xeaHrosofi

oJxeKTponi,vrKv\ lasepuofi Tex[rlrKr{, uuQopuarrmu, SJIeKT'p0HLTKr4 14

QyH4arr,reHT€rJrbHbrx sHaHzfi B odnacru o6urefi

Mr4KpoilpoqeocopHoz rexnuxut 
"

3Hanrax, flonyqeHHbre B paMKax rl3ylreHr{r 4auuofi

rIpI4MeHeHbI rlprt I{3yqeHI{l4 Apyrr{x crrerlr{anbHbrx Atrcrlr4rrrnH no npoSz1ro

lo,uoToBKtr.

3. KOMTIETEHIII4IT OBYTIAIOIIIET OC'{, O OPMI4PYE,MbIEI B

PE3yJrb TATE O CB O EHVL;, fl ilVICUItfrJrI4Irb I
B upoqecce ocBoeHurf, 4arunofi AkrcrlrrrrJrr.rH6r cr\y'Aerr:r

AUCqr4II.rrr{Itbr, rvroryr 6um

AeMOHCTpVrpy er cneAyroque upo seccHoHrurbHbre KoM[e:reHrruu :

$opnnupyer kr



1) croco6Hocrbro aHaJrr43y, pacqery, Irp0eKTr{I}or}aHr{r0 Lr

KOHCTpyI{pOBaHI4rc B COOTBOTOTBLIU C T€XHLICOCKI{M 3{rAaI:IIAeM TI4IIOBbIX OI4CT,QM,

npu6opoB, Aer€ulefi LI y3noB Ha cxeMorexHr4qecKoM z sJreMeHrHc'M r/poBHflx (IIK-

s);

2) cuoco6nocrblo K oIIeHKe TexHoJrorr4qHocrr4 pr rexHoJrorrzr{ecKo,My

KoHTponrc [pocrblx 14 cpe4uefi cJloxHocrrr KorrcrpyK'ropcKrnx peirreH.afi,

p€l3paoorKe Trrnrotshrx [poqeccoB KoHTpOnfl rrapaMerpoB MexaHr4gecKax,

orrrr.rqe cKvrx kr orrrr4.Ko -gJreKrp oHHbrx 4eralefi Lr y3no E (ilK- 6 ).

B pe3yJlblare ocBoeHut AI{crIZ[nLrHbr o6yrarc,u4uficx AonxieH

.qeMo rrcrpr4poB arb cneAyro IIIkr e p e3yJrbrarbr o 6pas o n auHx :

l{r4cr]anJlr4r{, Jrexraulzo B1) 3na'ru: ocHoBHbre 3aKor{br ecrecrBeHuoHayqHbrx

ocHoBe pa":pa6orKu y3noB u 6lorcon c[erlr4€rJrr43r{poBar]Hbrx na3epHr,rx cr{creM (IlK-
5, IIK-6);

2) Vprerr: cocraBJl.xrb DrrvrcaHufl. HccneAon aruui,t;, u parpa6arbrBaeMbrrx

npoeKToB e o6racrz Jla3epHbnx clrcreM crrerlrraJrbHoro Ha3HaqeHux (lIK-5, IIK-6);

3) B.uaqerr: HaBbIKaMLI ro pa:pa6orxe y3noB kr gJreMerlroB na{epnofi

TOXHLIKLI, QyuxqaoHI4pyIonIHX c ucroJrb3oBaHr{eM TBepAoreJrbr{brx aKTtrBHr,rx cp,eA

u 6nonos noJIyrIpoBOAHlIKoBbIX JIa3epoB, orlTl{rrecKr4x oJreMeHToB o coJICIKTLrEHbIr\4rr

I{ He JrLrHefi Hrrrun cn ofi crs arvrrE (lIK - 5, IIK- 6 ) "

4. CTpyKTypA I,I C OAEPXAHI4E AI,ICUI4TIJT IIIi hI
O6rqaq rpyAoeMKocrb Ar4crlr4trJrrrHbr

qaca.

cocraBnrer 4 saqer.Hbrx eAr,rHI{IIbI, 144

.Nb

iln
Pauer (reua)
JItrCUHtrHH6I

P
6o

Q

o

o
c)

Br4u yle6noil pa6orlr, uruovar
caMocrorrerbH)rc pa6ory cry4eHroa

H rpyAoevrocrr (a vacax)
O6tet,r yredxofi

pa6orn,
c IrpuMerreHI4eM
HHTepaKTABHSTX

MeTOAOB

(auacr.x | %o)

Oopvu leryuero
KOl rTpoJn yoneBaeM0cl H

(no xedetsut
ceilecnpq,

QopMa npoMexyro{Hofr
amecTauHu

(no ceMscnpar,

o

trF5q dE tr*
u

O
O

l<

-

I @Hgra.recxue r{ o[Tr4qecKue
npuHrlunbr pa6orur
c[eqlaJrH3rrpoBaHHbrx
JliBepHbrx clroTeM

8 l-3 9 9 22 10/5s
PeftrHur-

llourpolr J\! I

2. Jlasepnue cacreMbr
rroBbrrrleHHofi rvroulnocru
r{3IryqeHHfl

I 4-6 9 9 2l 8/44 Peftrnur-
noHrponr J\lll



3. Texulrqecxue perxeHu.f, Arfl
AOCTLIXeHI{JI BbICOKOIO

KaqecTBa v3[yqeHLrq
(gr.r$parqr.roHHoro xaqecrsa)

o
o 7-9 9 9 2(l 8144

Pefirnur-
KoHrponb Ns3

Bcero: 8 9
,,',,

27 63 26t48 Sxsarr,ten (ll7)

TEMbr, pA3AEJrbr Alrcq[rrJrtrrHbr :

JrEKrIr4r4r

Pasge.n 1. @nguqecrcue v orrrrrqecKue rrpr.rHrlurbr pa6o,rur

c II e q rr a Jur3 rr p o B a H rr brx JI a 3 e p H r,rx c r{ cTeM.

1.1. Bnegenze. Ycnoskls rIpI{MeHeHr4r c[ex;r4crJrr43rrpoBarrrrb]x na3epHbrx

crlcreM, o6sop coBpeMeHHbIX Jla3epHbrx KoMrrJreKcoB u cQep (rpauuq) zrx

npLrMeHLrMocTu.

1.2. OurzqecKze cxeMbl nocrpoeHlrf, u Qzsravecxze rpoqe)ccr,r B Hr{x l(Jr.f,

KBaHTOBbTX feHepaTopoB KofepeHTHofo u3flyqeHr4fl .

1.3. @uszro-orrl4qecKLIe ilapaMerpbr Jra3epHr,rx Marepl4aJroB, aKTuBHbrx

Jra3epHbrx opeA.

1.4" @zsu'recrue ocHoBbI nocrpoeHr{r rroJrynrpoBoAnrrKoBoro Jra3epa

rroBbrrrreHnofi nnreHcr{EHocTr4vrgnyrleHLrfl

1.5. @usuxa rerIJIoBbIX upoqeccoB B Jra3epHbrx r43JryqareJr.D( Ha TBep,AoM TeJre

1.5' AsroHoNaurre crlc'reMbl gJleKTporrLrraHvrfl, r\4eroAbr loBbuueHr4.rr 14x

eHeproe0Serrunnocrz.

Pas4e.rr 2. JlarepHble cucreMbl rroBbrrrrenHofi MorrlHocrrr rr3JryqeHrrfl 
"

2"1. Tnep4orelrurrii Jla3ep c npo4onrnofi nar<a.rxofi Ha. ooHoBe nasepnofi

KepaMLrKr{, peantr3onaunnrfi rro cxeMe (3I"-y).

2"2. lzcronrrii nalep nonrrruennofi MorqHocrrr r{3JD {eHar, npoqecgbr

Tepr\.docrarr4poBaHrr.rr aKrmsHofi cpeAbr.

2.3. Merogrt rloBbllxeHuf, nyvenofi crofixocr:z ourr{qecKr,rx sJreMeHToB

MOrrIHbrx na3epHbrx cr4cTeM.

2.4. HelunefiHue orrrurlecKne r)JIeMeHTbr 14 cpeAbr c rracbrrqaruqr.rMcrr

rlof JIOTLIT'eJIeM E CTIeIII4 Eurrr3Lrp o BaHHbrx na3 epHbrx clrcTeruax,



Parge.n 3. TexulrqecK[e perueHlrq AJrfl Aocrr{}r(eHrrfl

u3ryrleHun (q[SpaKrInoHHoro Karrecrna)

3.1" llaparvrerpbr KaqecrBa Jra3epr{oro r.r3JrfreHkrfr (Bpp n M2) u clloco0br r4x

IIOBbIUIEHI4fl.

3"2. Mero4rt rlocrpoeHl4f,, onrrrMr,r3arllrr4 orrrar{eoKux uo.4y:refi u firorcon

TpaHcIIOpTLIpOBKLI MOITIHbIX r4 CBepXMOrrIHbrx [o]]oKOB Jna3epr{Or,O r{3n}iqeHl2r.f,.

3.3" Mero4u I,IcoJIeAoBaHVfl rI orrrzMlr3ar\vu orrrr{qecKnx onofir;Tg Jra3epHbrx

LT3JIVIIATEJIEU.

5. OEPA3OBATEJIbHbIE TEXHOJIOII4T4

BbICOKOIO KaFIeCTIIa

Arcrunnue H rrHTepaKTr{BHrre Qopuu o6y.reHr.rn

C qenuo @oprranpoBaHlafl I{ pa3Bl4Trlr npo$eccproHaJrbHbrx Har}r,rKoBr cryAeHTOB

B yve6norvr llpouecce ucrloJrb3ylorcr aKTHBHbre v r{HTepaKTr4EHr,re $oplursr

rIpoBeAeHI4.f, saux'wtir B coqeraHrrll c BHeayAkrroprrofi pa6o:rofi: (rcoHrponbHb1e

CanaocroflTeJrbHan pabora cryAeHToB

Cauocro.sreJrbHar (nueay4zropna.r) pa6or:a

3aKpeIIJIeHLIe TeOpeTI{qecKofo MaTepr{ana rrpH I]oA.roTOBKe K EbrrToJrHeHrrro

krH4r4BLr[yanrnofi 4ouarunefi pa6oru. Ocnosa caMocrorrenrnofi pa6o6r

u3yqeHl'Ie nl4Teparypbl tlo peKoMeHAOBaHHbrM r4CTOr{HI{KaM kr Meronlrr{ecKuM

y Ka3aHvrflM Anr c aMo crof renrnolf, pa6omr.

My.nrruvreAufi nrre rexHoJrornu o6yvenur

ayAr{TopHrr e p a6 or br, vrt.AkrBraAy€urbHbte AoM arl Hn e p a6 o,ru) 
"

Hexoroprre r{3 neKrIr{oHHbr.K 14 [paKTlrqecKrrx

upeseuraqnfi B MyJrb:rlrMeguftnoft ayguropvrkr

r4clroJrb3oBaHLreM KOMrrbK)TepHof0 n.poeKTopa.

JIercquu rrprrrJrarueHHbrx crreqr{aJrucroB

cTyAeHTOB BKrrXOq€reT

sansrmit [poBoAf,T]c"rr B Br4Ae

(Harrpzruep, ay1:," 430-3) c

llranupyrorcrr JreKrILr r4 rrp r{rJr aruer{r{brx c're uu €urrz croB.



6. OIIEHOTIHbIE C]PEACTBA I.Jts TEKyTUEITO KOHTPO"rrfl

YCIIEBAEMOCTI4, IIPOMEXYTOtrIUOfr AT:IECTAIII4I,I ilO
IITOTAM OCBOEHI,Ifl AI4CrIlArrJrr4Hhr VI YqEEE:O.

METOAI4TTECKOE OBECTIETIEHUE cAMocro"flTEJrrnorZ
PAEOTbT CTyAEHTOB

a) 9rcsaMenarrHounrre sonpocur

1. ocHosHrle Matepuuulbl aKTrrBHbrx oneMerrroB T'BepAc)leJrbHbr.K na3epoB.

2" flpoqeccbr rpaHc0opvaqur4 3Heprr4u B Jra3epHhrx Marepv;,arnx"

(Dzszro-orrrr4r{ecKlre [apaMerpbr na3epHbrx Marepr{aJxoB.

ocnonurre omrr4qecKlre cxeMbr rrocrpoeHlr.f, KBaHTc)gbrx

KOrepeHTHOro r{3nr{eHr4f, .

ocnosHHe Qz:ruuecKLre [poqeccbr, rrporeKaroulr4e B KBaH,roBbrx

KOf epeHTr{ofo r43lyqeHlrfl .

ocHoBe YAG:Yb.

l5"TexnoJrorx,rqecKr{e cuoco6u rroBbrrueHl4r ryqenofi

gneMeHTor] B cocTaBe rrMrryJlbcHbrx Jra3epoB 
"

l 6. Cnoco6rl noerrlueHl4r rlapaMerpoB KaqecrBa na3epHoro r,r3rryqer{r4rr,

l7.ourunrkrcarr4fl orrrlrrrecKax uo4ynefi u 6noroe rpaHcnop,rr4ponKrr

rroToKoB na3epr{ofo r43ryqeHufl .

3.

4.

5.

IeHepaTop()B

r'rSHepaTor)ax

6. llpoqeccu [epeHoca rerrJra B na3epHbrx r43nyr{areJrrrx Ha rBepAor\4,rene"

7 " Arrunna.s Jra3epHaf, KepaMr4Ka"

8" MorqHbre 14 cBepxMoulHbre rBepAorenbHbre JragepHbre cucreMrbr.

9. Mero4bl LIccJIeAoBaHat orrrplrrecKzx ceoficrB Jr€BepH brx Mareprr{EyroB.

1 0. Aero noMHbr e c a oreMbr gJreKTp on r4T aHLrfl, 
"

1 I .Hennnefinue orrrlrqecKlre gJreMeHTbr.

l2.Cpe4u c HacburlaloullzMcf, norJrorrdreJreM B orneqr4aJrrr3rrpepnsF{r,rx Jra3epHr;rx

CI4CTEMAX.

l3"Tnep4orelrnrrfi na3ep ro cxeMe (3f-y).
l4.llpoqeccu repMocrarl{poBaHrls arrneHofi cpeAl;r B ltr4cr(oBbrx Jrinepax Ha

c:rofixocrr,r onrrr4yecKax

MOnI]HLIK



1 8. Meroabr olrrlr M u3ar!r4u orrrr{ qecKux cnofi cre

usnyrarenefi.

6) Bonpocu pefirunr-rcourpo.ns

PefiruHr-rourpolr J\b 1

pe3oHaTopots B cocTaBe JraBepH.b,rx

2.
SJIEMEHTOB

PefiruHr-rconrpo.nr Nb 2

1"

2"

4.

Jra3epHbrx cx{cTeMax"

HelpepusuHfi rBepAorelrnrrfi Jna3ep ro cxeMe (3f-y>.
flpoqeccrr repMocrarupoBuHzTfl arrusuofi. cpeAbr B Ar4oKoBbrx Jra3epax lt{a

ocHoBe YAG:Er.

6' Jly'renax crofixocrb o''TuqecKl{x gJreMer{ToB B cocraBe K]Ba:r,r{enpepbrBHbrx

Jra3epoB.

Pefirnnr-rconrpo.rrr il{b 3

1. prrranynbcHo-replxoAklrlecKzfr rnep4orelrslrfi Jxa3ep 11o cxeMe (3I'-y) 
"

2. [ncronrrfi na^:ep Ha ocHoBe KoMrro3zra yAG:yb.

c uoc o 6rr rroBbrrrreH Lrfl nap aMerpoB Kaqe crB a na3 epHO ro r43Jrrre Hrlrr 
"

ourzN4asarr4fl orITLIqeoKI4x MoAynefi n 6roron rpaHcrroprr.rpoBKrr MorqHbrrx

aJ.

4.

I " llpoqeccbn rpaHcQopuaqr4n4 eHeprur{ B Jra3epH'rx Marepvuuax

cpanuuteJlbHbre csoficrna Marepr4anoB AJrf, aKTr4Blrbrx

TBepAOTeJrbHhrx Jra3epoB

Tpe6onauu.fl K r4cxoAHhrM MareplranaM

@us[ro-orrr'rqeoKLre [apaMerpbr JTEBepHbIX MareprraJrorJ

3.

4.

5" lnpoqeccu [epeHoca TerIJIa B Jra3epHr,rx r43Jr)rqaren.rlx c nouepevn.gfi

nara.moft Ha ocHoBe Jra3epHofi repauzxr.r yAG:Nd

5' Kepa.rr'rzra c rpaAI4eHTHbIM I43MeHeHr4eM KorrrleHTparlrln nerupyron;efi

.uo6auru

Mero4u 14 c cJreAoB aHr4fl orlTldqe cKux ce ofi crB Jr a3 ep n brx r\{arep.r4trrroB

Morqnrre 14 cBep xMorrlHbre rBepAo,reJrbHbre nalepHbre cr4 creMbn

7.

8.

AnronouHbre clrcreMbl gJreKTporILrraHLr{.

H enzHefi Hhre orrrtrqecKr4e oJreMeHTbr.

3. Cpe4r;r c HacbIuIaIoIrIHMot rIorJIorI4TeJreM B crIerIHzunrBI{poBaHHr,IX



rroToKoB na3epHof o r43nyqeHr4fl .

5. Mero4rr orrrLrMr{3arlr4r4 orrrr4rrecKzx ceoficrn pe3orrariopoB B oocriape

Jra3epHbrx asnyrarelefi .

s) Bonpocrr rc caprocroqrerrHofi pa6Efe crvAeEaa

1. CneqzSzqecKl{e rI{rIbI aKrI{BHbrx cpeA, Koropbre orJrrrqaror r4x or

Kpr4cr€LJrJroB Br xrurrocrefi 
"

2. tlervry paBeH rloKa3areJlb [penoMJreHr{.rr qrrcrol]o KBaprleBofo creKfra ilpz

KoMHarHofi rervrue parype?

3" r{ro raKoe repMllqecKoe pacuupeHrre arrzsrrofi. cpeAbr, rroHrrr4e rennonofi

nuusrI?

4. Hasosure LIcxoAHbIe Mareppr€rJrbr AJr.[ non1..r e.Hvrs.na^:epuoii KepErMr{Kr4"

5. B 'IeNa 3aKJlKlrlaercr rlpel{MyrrlecrBo MeroAoB xr4MlrrrecKor.o ooocuxneHr4-s

lpr{ noJrf{ eHuvr lasepuofi repau.nrz?

6" ftrepevzclure ocHotsHble rarrbr orlr{qecKux cxeM riarKaqKlr arrunn.ofi

cpeAbr.

7" 9ro o3Harraer aSlpenuatyps SSL ra DPSS?

8. B .{eNr cyrb rrpoqecca KoreperrrHoro cnoxeuzs?

9" 9ro BKJIK)rIaer s ce6s ycraHoBKa Alrfl, BbrrrxrKr4 onrlrqec.Kr4x BoJronou?

10" Karue rIoKpbITLI.u orrl{qecKr4x gJreMeHTon ucrroJrb3yrcfl rtp?r xgcrKr4x

yc n o B rl.rrx 3 Kc n JryaT aquu;,?

I 1. Karue orrTliqeoKl{e BoJroKHa rlprlMeHf,ro'rcf, B cn4creMax rpar].cfloplfupoBr(r4

MOTTIHOTO USnyVeHUX?

I 2 " onprrunre orpyKTypr{poBaHHbre olrr{qecKr{e BoJroKHa"

7. YqEEHO.METOAZTIECKOE VT IIHOOPMAUpIOHHOE

OBE CIIETIE HI4E AII CqIIIIJII4HbI
Bc.f, rrreparypa HaxoArrrcs w Su6tuoreKe Bnfy.



OcHoeHar Jrlrreparypa :

1. Jlerocraen H.C. TnepAorerrbHa.s eJreKrpoHlrKa f3ler<rponnrril pecypc]:

MeroAr4r{ecKne yKa3aHtfl rro r43yqeFII4Io AIToIII4IJII,IHbI/ Jlerocraerr IJ.C,, 9erneprou

K.B,- 3lexrpou, TeKcroBbre ,4ar{Hbre.-- Tonacr: Torrlcxufi rocyAapcrn9nnrril

yHr{BepcuTer cucreM ynpaBJreH:zfl 14 paAI4osJIeKTpoHI{KI'1, 3rL Kouteun, 2012.-:i2

2. l[arulon, A. E. Ocrrosrr oBerorexHl4Krl f3nercrpoHttt'tfi pecypc] : yue6uurc

Anf, By3oB / A. B. TTTaurrroe . - WzA. 2-e, gon" 14 nepepa6. - M. : Jloroc, 2012. - 2:j5

c. - (FIonan yHVBepcI4- rercKan 6u6wrorexa). - ISBN 978-5-l)8704-,585-2

3. BeeAerrr4e B SenrronanoSoroHrarcy: Qyu4aMeHT€uI.bHbIe ooHOBbl 14. la:€pnr,re
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