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1. rIEJIrr OCBOEHkTfl [r[CL\r.4rrJrrrrrbr
I{ernruu ocBoeHfi.f, Ar,lcuunnrauu <ConpeueHHbre Margprzanbr Arrfl orrrr4rcu z ;ra:epHofi

TeXHI4KI4), rlBJIfleTCs O3HaKOM4eHI4e CTy,4eHTa C pa3Br4TpreM OITTTAKO-3IeKTpOrrHbrx MaT'ep[arroB

Anfl na3epHoft rexuunu, nosriarcoMr,rrb c ocHoBHbrMr.r xapaKTepr4crr4KaMrl nrpr.rHur,rlaMr Lr vx
oco6esuocrsltu Ant Sopvrzponaunr uccneAoBareJrbcKofo Mbrrrr,rreHr4r tw Sopl,rrzponanzr
orpa6orru HaBbrKoB, ueo6xogalrbrx Ars BbrrroJrHeHr.rrr r4ccneAoBareJrbcKLtx r4 [paKTur{ecKr.rx
pa6or.

2. MECTq AUCTIT{[Jrr4Hbr B CTPyK'tryPE Orrorr BO

Ans orrrrrKr,r fi Jra3epHoft rexuuxu) olHocr,ITcs
a roruqecKr{ r{ coAepxaTeJ[bHo-Me'ToAliqecKpr

nJrLrH I4 npaKTrrr( npeArrrecTrlyrculer0 nepr4oAzr

cBfl3aHHbrx Q Aucrr,unruuofi <ConpeveHurre:
orH o c.f, Tc-rr <<Wcl apun r.r M ero,4onorzl ra: epu oli
KTpoHLrKa), <\4ero4rr u cpeAcrBa usuepeHaii
bTaTe ocBoerlr4rr 9Trax Ar{crlr4[nrzH cTyAeHTbr

peMeHHF,re uahepuarur Ans orrruKra lr la:epHoii
noB SKCneprzMpHTa.

3. IIJIAI{I,IPYEMbIE PE3YJIbTATbI OEYIIEHI{fl TIO AI,ICIII4IIJII4HE
fl:rauupyelr,rra paryn"{a'rrt o6yveullfl no Ar.rcqrrnJrLtHe, cc'orHeceHHbre o nnaHr4pyeMbrMlr

pe3ynbraraMr.r ocBoeHrax OIIOI
Kol

Qoptrfl.tpyerrrrurx
rcounereuqufi

Yponeus oceoe

KOMIIETCHUI,I

nfl illannpyeurre pery.nrrflrut o6y.reuuq no AucnlnnrrHe
xa p a lrrep lr3y n uI n e 3Ta tr tsr S o p u rr.r p o o a u u fl Ko rr.{ n ele H u H fi

(norasa'ne.lu ocloeuul rcomnereuqu n)
onK-t Vacmuvuoe

ocS0eHue
KOMnemeH4U

3uaru:
. [paBoBlre ocHoBbl oxpaHbr q6lerron uccne.l,oBaHr,n;
. Bt4Abr ra Qoprrarr oxpaHlrbrx 4bxylreu'ron, ux xapaxTepr{crvrKvr;
o oco6eHnocrn oxpaHbr o6bexros uureller<ryzurrHoft
co6crneHnocrlr n o6lacrn na:efluofi TexHr4Krr rr Jra3epHbrx lexHolorr.rft;
. coBpeMeHHbre npo6lerr,ru u cneuntf nr:y wccrq\osaHvi4 u
pa:pa6orox s o6racru na:epno! Texur4Kr,r, orrrr4rrecrcLrx Marepr,ranoB 14

na3epHbrx'rexuolorufi ;

O OTEqCCTBEHHbIC I,i MC)I(AYI]APOAHbIE CTAH!:APTbI TIO KAqECTBY I4

oco6eHnocrr lrx [puMeHeHr4t s o6racru .na:epuoft TexHr.{Ka v
Jra3epHbrx rexuoloru[;
. coBpeMeHHyro HayqHyro Kaprr4Hy Mlrpa.

Yuerr,:
. rlpnMeHtrb axTyanbHyro HopMarlrBrryrc AoKyr\4eHTaur4Fo s o6racrn
npoQeccnoualrHo[ 4e.areltnoQrr.r;
o eur6taparu 14 nctroJrb3oBarb aAeKBarr{bre flocraBneuuofi gaaaqe

MeroAbr ed peureunx, n rou .rr,rQle HerpaAlrquolrnbre r4 r,rcrroJrb3yror(r4e

MEx(ArICIII{NJII,IHAPHI,IE 3HAHII,'I;

o pa6orarr c 3alr,rcf,Mu rro KayecrBy;
. Bbrf,BJrrrb ecrecrBeHHouayrpyro cyurHocrb rrpo6leuu.
B.naAerr (uanurcn):
. HaBbIKr,r orIeHKI,r nareHToc[oco6nocrz BHoBb co3.rlaHHbrx
TexHtlqecKlrx rr xyAoxecrBeHHofKOHcrpyKTopcxnx peureHtii;
. HaBbrKI,I clzcreMart43ar\vrt4 a4 irHaJrvsa oro6paHuofi Aoriyti,teHrauuu
s o6racru HayqHbIx t4ccneAopar{ufi n :alla'rtr fiH'r'eJrJreKTyanrHoft

co6creeHuocru;
. HaBbrKr4 arrpa6orrr,r crpareruu n oqeHKr4 Aoornxt4Mocrr4
peIueHI,It 3aAaq t{ccJreAonasufl u pa:pa6orox s o6rac'ru lasepHofi
rexHr4Kr,r, orrrr,rqecKrrx Marepr4arlron tr rexHoJrort{ii c yvErol,t rrpaBoBbrx
orpannveunf u co6nrc4euur crflHllaproB no KaqecrBy;
HaBIIKI4 rloprraynraponawwn ryetrcl,i n 3aqa.r ucaileg'aBaHvfi ra paspa6orox
c ytOrou cJroxr4Brut{xcf, HopM frptanuu.uit HayqHofo rro3HaHrrfl M[pa.



nR-3 Vlcmuuuoe
ocS0eHue

KUWnemeHuu u

3salr:
. MeTOAbr AHaJfi'3'A U CzCrerrlarrf 3auar4 pe3yJr braTOB r4ccJrel(o s au r4ft .

Yneru:
. rlpeAcraBJlsrb pe3ynbra'mr nQcle4onau:air s B,taAe HayqHbrx orqeroB,
rry6luxaqzft , npereuraqrEii.
Brale'ru:
. HaBbrr(aMr4 o6pa6orxn pe3yJrr,raroB rzsrr,repeunfi x oIleHxr4 L1x

AOCToBepHOCTTT.

nR-4 Vctcmuuuoe

ocS0eHue
KOIWnemeHqu

Vrueru:

BraAeru:

3uarn:
o o6lacrn [puMeHeHl4f,, [put{qnnbr 4efic'rnltx, KoMnoHeHTbr 14

Tr{rrr4rr r{br e BbrxoAHbIe xapaKTepr4pTI4K?r B OJTOKOHHbIX na3epO B ;

. aHanw3vtpoBarb Bo3Moxnltp o6lacrlt npl{MeueHr.rr EroJloKoHHoro

la3epa B 3aBr{cr,rMocTr4 oT ero xapaKTepI,IoTHK;
. BbrrroJrHrrr pacver napaMeFpoB BoJroKoHH[,rx na3epHE,rx cr4cTeM 14

BXOA'XII4X B Ht4X KOMIIOHeHTOB;

. HaBbrxrz aHalrh3a KoHKypeHrTocnoco6uocru pa:pa(5arsrnaetrnx
niBepHbrx cr4cTeM;

. FraBbrKr,r pacvdra napaMerppB BoJroKoHHoro, ifriBap& 14 napaMerpoB
BXOA,IIUIIX B HerO KOMIOHeHTOBI

TIR-6 Vacmuvuoe
oc60eHue

Ko.lvtnemeHqu

Braaeru:

3Harr:
. ocHoBHbre rpu:rvecxue rylrIHrlr4nbr rlyHxrlHouHpoBaHtur na3epHbtx

3JIeMeHTOB, II3|OTOBJTeHHbTX 4a OCHOBe HaHOCTpyrilypt4pOBaHHbrx
MaTepr.{anoB;

. TIpLIHIIT{IIr rexHoJrorr{[ r.r3[oroBneHr{r orn]I4qecxofi xepalruxr.r, n
ToM rrncJre la:epHof uanoxeparu{rn;
Vnetr:
o paspa6arrrnart 3neMeH'rbl Jra3epHbrx cncreM Ha ocHoBe

HaHoc',rpyKrypr{poBaHHBrx Marepl4aJroB ;

. aH€rJr43r,rpoBarb cno{clna lr xapaKTepncrr4Kn
HaHoc'rpyKTyprrpoBaHHr,rx MaTepl,raJroB, B ToM qr4cre c Hcrrcurb3oBaHheM
MeTOAOB MareMaTilqeCKOfo MoAe[14poBa]ru[;

. HABbIKt4 KOHCTPYI'IPOBAHI,Tf AKTI4BHbIX 3JTEMEHTOB JI€I3EPHbTX

cr,rcTeM, BbrtroJrHeHHbrx n3 HaHocTpyKTypI4poBaHHbtx MaTepzt€lJroB;

. HaBbrK[ BbIIIorHeHr4i cpaBH[TerbHofr oqeHKI4
HaHocrpyKrypnpoBaHHbrx Marppr4irJroB npl{ rrJraHapoBaH[r4 r.Ix

I,ICnOJIBoBaHI,I' B JI€I3epHbIX cI{CTPMaX ;

4. pI cTPyKTyPA Ar4 Cur4rrJrr{Hb rQBbPM
AOeMKOCTb AT4CUI,IITJTHHbI 4 saqerHrx ear.rH l44,ncos

Ns
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H
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F
5

O6tev pre6Hoil
pa6oru,

c ilpuMeHeHHeM
HHTEPAKT14BHbIX

M eTO,AOB

(a ncax lTo)

Oopvsr
Teliyuefo KoHTpont
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QopMa
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ATfCCTAUHH
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O
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I JIa:epune Marepuiurbr. Ycrpoficrnc
xraccu0nxauur JrtBepoB

14 z l-5 t6 6 27 8136 pefrru H r-
rcoHrpolr Nl

2 JlasepHar KepaMrrxa.
I,I3|OTOIIJIeHIIJI I{ [pI,IMeHeHIle

MeroAlr 2 6-11 l0 6 27 8/50 pevT14HI.-

rorrrpols Nb2

J JIa:epnore KepaMrrqecKr.re r4atepr4arbr.
(DropuAnax KepaMrrxa

2 t2-18 l0 6 36 8/50 peilrrun-
rourpors J\!3
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Co4epxauue flpaKTrrrrecKrrx saHsrufi fro gucquuJrrdffle
Tema 1. Jlarepnbre MarepuaJrbri YcrpoficrBo rr r(JraccuQ4rcnqurr Jra3epoB Bail,nourr A,rq
Jr aMrr cB epxBbrcoKor0 AaBJrer,rrr fl ;

i. Kopyn4oBafl orrrr,rKa ,,tla oneqras4elufi (onruuecrcar 6!our)
2, 'lpe6oyaHpr.f, r( Marpr4llaM TBepAoreJrbHbrx na3epoB
3. Ilr,rparuuBaHue MoHoKpr{cranna
4. IlonyueHr4e onrr4qecxofi KepaMrrKr{

5 . ff exnonorr4ra rrpecconaH[s/cre KaHus. Kep aMr4Krz

6. Cxer'ra re3uH'rerparopa
7 . Otaluu/rvrexauusN,{rr Sopnaonauzr
8. OlnoocHoe crarr.IqecK()e npeccoBaHr4e

9. I-oprvee upeccoBaHr.re

1 0.'Iunn.rHoe ilpeccoBoe o6gpy4otlaHr,re
Teua 2. Jlazepnas KepaMuK4. Mbroau rr3roroBJreHus u npfueueHue.

1 . 3e orrour.rfl MHKpo crpfxryprr nprz crreKaHr4r.r

2. Cneranpre Hanr{BKr.r ugAsofi [poBoJroKr.r l.r o6pa:ouauug ynopn4oqesnofi cr4creMbr rrop
3. nlequ Ans crreKaHr,rt
4. Pesylsrarbr caHTe3a KepaMr4Kr.r

5. Pocr nuxo4uoft MoruHocrlr KepaMr.rqecKr4x na3epoB
6. CpanuureJrbHbre reHqparluoHHb,re xapaKTepr4crrrKr4 KgpilMr{Kr{ r.r MrcrrroKpr4cr:alna, ibid

100 rBr rra3epHas cracleua (JIC)
7. Jla:epHsre MoAynr4 TEXTRON
8. Cner<rpu JuoMuHecrleHunrz
9. KznerzKa JrroMr{HecueHrlr{r4

10.llorepu Ha pacceflHuE tlfl YAG:Nd
11. YAG:EI KepaMr.rqecmrafi 4a:ep

Teua 3. Jlarepnsre KepaMr{.rpcxue Malepr{aJrsr. @ropuguari nepaunrca
1. Cnerrpanruue xaparbep[crr{Krr t4 oHoB poMa B ZnS, PrrSq l]dSe
2. llouoxpr4crarruqe cxufi CaF2:Yb3 +
3 . Llsroros JreHr.r e (f ropdgnofi HaHo Kep aMr.rKr4

4. Kpnnrre raHreHrlr.raJrqnoft e(f (fer<runuocru
5. O4nonpeMeHrro Aocrl4laeMbre rrapaMerpu nrrcoxoft

aS$erruunocrlr;
6. Cne6-rasep. I(oncrpliKrlr{t

qrxoAsofi MorrlHocrr4 ll sHcorofi

C oqepxiauue la6 op aropHr,rx s aHsrufi pl o ArrcqurrJrrrfl e

1 . Texuolorvtfl, xzrv,rYleqrorci coocax,4eHr4t
2. Texsononrs peaKrusiroro TOC
3, Cuures rpo3F)arrHonr YAG-xepaMLrKr4
4. LuftzrpocrpyKlypa no$orur{a YAG:Nd
5. @opnronaln:ae H cueraitle, BrptsnIae pexr4Ma cneKaHr44 Ha Kar{ecrBo x:epaMr4Kr4

6, Ilouon n uraponofi nrersnuqe
7. CnerouponycKaHlre KbpyH,AoBofi xepavur<kr B 3aBnctnr,locrz or rropr4clocra
8. IrlsrraepeHr.re crreKTpoB ilorroilIeHuq
9. IrlsrraepeHr4e crr eKTpo B JrroMri HecueH rlr.ru

I 0. I4nrepSeporpaMMbr oSpasqon YAG:Nd

ArlueHrre r{ r.rHlepaKTuBnsro MeroAbr o6y.renzr :

5.
B rpeno4aBaHr4t4 4krc o[lflrKr.r z lasepuofr

TexHr4Kr4) r.rcrroJrb3yrorcs pa K:aK TpaAilUr{OHHbre,
TaK Lr C npr.rMeHeHr4eM aKTr,rBrrBlx rr r4HTepaKT'HB

- l\xrrzsHble Ir LIHTepaKFHBHbTe tfoprr,rsr o6yueuux (e ce nparcmuqecKue saunntun),'

- CauocrotreJr

- MynrruMelr4

- Fefiruuronaq



1.

2.

na3epoB

3.

4.

5.

6.

1.

2.

3.

4.

5.

6.
1

6, OUEHOTXHbIE CPEACTBA AN'I TEKYIUEI'O KOTITPOJIJ'I
ycrrEBAEMocru, UpoMExyrorrHoil ATTE CuArlr4rr rlo tITorAM

O CB O E H Ufl AVIC\I4 IIJII4 H bI I4 YqE E H O -ME T OAI4TI E C K O E O E E C TI E TItr] HI4 E
cAMoc'Eo^f,TEJIbHolZ p.qsorrt ctyAElrroB

Texyulzvr I(oHTponeM ycrleBaeMocrll {BJr{ercx 4eficrn}rcqar B yHr4Bepcr4rele cr{creMzr
pelirzur-xoHrponff.

Boupocu pefiruur-rcoHTpeJrfl :

Peftrusr-moHrpo.nr Nbf
Izlcropuvecr<ufi ercrypc.
CpannnrelrHrte cBoficrBa Marepr{€rnoB AJrr aKTprBrgbx oneMeHToB TBepAorenrHbrx

Tpe6onaHra{ K r4cxo AHr,rM rroporrrKaM
IlnacrnSuKalopbr
Cnerasue
I4ureucaQr.rKarlr,rfl au$SycuoHHofo crreKaHr,rt
I(epauraxa c rpaAr.reuTHbr rr3MeHeH[eM KoHrIeHTparIrl[4 .]rerupl'roqefi Ao6aslru

Pefirunr-rconrponr Nbl
Cpanurarenbubre cleKTpbr rrofJrouleHr,rs
cpannurenbHbre nap4MeTpbr pa3Jrr{qHbrx rBepAoTeJrbHFrx Malpr4rl
(hruqecxas ft ropuAua-s rraHoKepaMr.rKa

OcuoeHa.f, Korruelqta{ TexHoJrortrrr AHcKoBoro na3epa
Iiarrouri An-{ JraMrr o4epxpbrcoKofo AaBneHrrr r
llpe6onalrutr ri: Marpr4XIaM rBepAoreJrbHbrx na3epoB n
lloryveHue onruqec4ofi rbpaunru u

Pefiruur-rcourpo.nr NbJ
1. Cxerr,ra 4esrznr:erparopa
2. OanoocHoe c'lrarr.rqecKoe rrpeccoBaFrr,re
3. Tzru.rHoe rrprtccoBoe o6opy4oBaHrre
4. lle.ru .rlJrs crreKaHr.rs

5. Pocr nrrxoruoft rr,roufiocrra KepaMr.rqecKr,rx na3epoB
6. Cnexrprr nroMr4Hecqegrlt4r{

Bolpocrr K 3aqery c oqenrtoii:
1. ufl v onperenbna.q.
2. a na CaF2:Dy r
3. rns aKTuBHFD( 3neMeHTor] TBep,n:orenbHbrx

rra3epoB

4. OcuosHrte cuoco6rr noryrrgHkr{ lasepuoft KepaMrrKr.r

5. Tpe6onaru4r K r4cxo.qHFrM rr,oporrrKaM

6. M. ero4rr xr.r M H qecK o ii ro rr,r q reur.r 3 ar\ur4

7. llnacruQr.rKaropbr
8. I4gocrau4qecKoe rpeogoBaHr4 e

9. CnexaHue
10. OurosHrre rr{rrbr crreKaHr.r.rr

I 1. ZureHcra$LrKar\vs,4raQ$y:raonHofo crreKaHrzt
12. CneropacceflHr,re.B KepaMr,rKe
13. Keparraurca o rpaAIdQHrHbIM LI3MeHeHr4eM KoHrleHrpallr4r,r nerupyroulefi Ao6ernrH
14. Tunn.rHrrrl DPSS ria'.lep c nonepeqHofi naraqxofi
15. CpanuurerbHbre crleKrtr|rr nououeHr4.s
16. [Iopor orrrr.rqecKoil upor+rocru
17. CpanuurelsHue n{palrerpbr pa3nr.rqHbrx rnepAore,nbHbrx Marpr{q
18. Hoprr,rupoeaHHoe nirlnolqenze npl4 xorr,rsarnofi ren{neparype }r crreKrp v3nyrreHr.ir-

yclrneuus. rroHoB CrZ+ s Kpr.rcrgJrnax ZnS, ZnSe, CdSe
19. Orru.recKa.a Sroprl4nas HaHoKepaMr{Ka

20. Murcpo.*ru-na3ep. I4ocleAosa.Hr4e xapaKTepucrr.rK
21. OcHonuas KoHrleilqus rexHoror[pr Ar,rcKoBoro na3epa



rop

ibid

22.
z),
24.
25.
26.
27.
28.
29.
30.

31"
a^JZ.

33.
.AJ+.
35.

36.
a-

38.
39.

100

40.
4t.
42.
43.
44.
45.
46.
47.
48.

,{ucronufi na3ep

Earuonu Als naMlr oBepxBbrcoKofo AaBJIeHr4s r
Kopyn4o n ra.f, orrrr.rKa .4Jrs cn eur43 1etnit (onruuecrag 6p our)
Tpe6onanrza x nraripnqaM TBepAoreJrbHbrx na3epoB F
BupaulnnzrHr,re Mogorpr{cri}nna rr

49. Cls6-rrasep, KoucrpyKur.rfl

n Z4S, ZnSe, CdSe

floryueuue onrr4rrecKoft reparr,ruru u
Texuororurr [peceoBaHus/cuexaHus KepaMr4Kr.r

Cxeva 4esraHrerpuiropa
Ct aluu I t texaHr.r3n4b r S oprr,ron anrar

OAuoocuoe crarr4lrecKoe flpeccoBaHr,re
fopruee npeccoBaHr,re

Tunn.rHoe npeccobcle o6opy4onanue
3s orrouus Mt4 Kp o plpyKTyp br rrpn cneKaHr4r.r

Cnexatrue uanurrxfia uegnofi npoBonoKr.r u o6pa:dna.Hue yropq,4o.reuHoii cucreMbr

fleqz lls cneKaHr4r.

Pesym,rarrbr cr,rHTe3a repauuxu
P ocr eHxo4nofi nnprqHocrr4 Kep aMr.rqecKr{x na3 ep oB

CpanHure"rlbHbre rTeHeparl\4oHHr,re xapaKTepr{c"tuxy Ke aMr4Krz rzr MoHor(pucr€LrrJra,

rcBr ra:epnar cucrerya (JIC)
Jlarepnne MoAyrrrd IIEXTRON
Cnexrpsr JrroMr.rHepueHrlrirr{

Kuueruxa morrpr u$cqeHrlrir,r
florepu Ha paccerur4e ilns. YAG:Nd
YAG:Er xepauuuQcr<uft lasep
Cnexrp alr,Hbre xap aKTepr.rcrr{Kr,r r4 oHoB xpoMa

Mouor<pucrannu qeOK uit CaF 2 :Yb3 +
Irlsroroereur.re Sropu4npfi uaHoKepaMaKr{
Kpunrre ranrenquarr,uofi sQ $eKrvBHocrr4

CauocrosreJrrHafl padora cryAeHTa :

Teurr pe$eparon:
1. Ilpuuqut pa6iorur, )rclr oftcrno u xapaKreplrcrl{Kll m3pBbIX lle-Ne-;rznepon.
2. IIpunrryn pa6orrr, ycq ficreo a xapaKrepvcrLrr(H ra3pBbrx C02-na:lepon.
3. IrlnanynrcHbre na3epbr n axrnnuponaHHbx rpucrzulnaN,
4. VlvnytscHbre na3epH Ha alcrueupoBaHHbrx creKJrax.
5. Ilpunqun pa6iorsr z;.1c' qficrno ronyrpoBoAHrdKoBbDf na3epoB.
6. Jla:epnrre cu(lreMbr c yJrbTpaKo porKlrMr{ r{MrrynbcaMrz.
7. IJonoroHHbre Jra3eplbr u ycvnr4Tenlr ctrrHirJra.

8. l/crpoftcrBo 3JleKTpqonrl.rqecKoro MoAynsropa u xhparrepr4crr4Krrr npoMr,runeHFrr,rx.
SneKTpOOITIITIeCKI4X M O.4yntTOpOBt

9. VcrpoficrBo MarullToorlrullecKoro MoAynflTopa v xapaKTepr4crrrKrur rrpoMr,rrrrJreHFrbrx

MarHr.rroorrrrrqecKux nro4ylxrbpon 
"

10. VcrpoftcrBo Ant srlAerqufls BbIcIIIt4x rapMoHr{K c rrdlrourr,ro ttuolata l7urufl,.
1 1. VcrpoficrBo gJleKlpponrllqecKoro nepeKJrrorrareJrr r4 orrrrr.rqecKoro Jrr4oAa.
12. llpoul[rlJle]IHble honynpoeoAHr4KoBbre npr{eMHrfKr4 orrrr.rqecr(ofo rr3r)^{eHr4-rr:

ycrpoftcrno r4 xapaKTepzcrurc4.
@oHA olleHorrlrbx cpq.n,crg Ant rlpoBeAeHus. arrecra{un ypoBH.r{ r;sopuuponaHHocrlr

KoMIIereHIIrafi o6yvatorll4xc.fl fio Azcrlunnzue oQopMJrrercs or]4eltul,rrvr AoKyMeHToM.
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7.1. Kuuroo6ecrre.reHHocrb

FlauMeHosaHrze Jrlrreparyl
H a3BaH [re, B L4 A IB )IAHItfl , Lr3,

)bt: at

IATEN

rTOp,

bCTBO

foa
r43LaHrn

K HIIf OOEECI]EqEHHOC'Ib
I(prrvecloo

3K3eMnrrpoB vl:LaHr4fr
s 6u6rr4oreKe BnfV s
coorBeirclBr4u c @fOC

BO

Ha.flH.]fie e

erexrpouHofi
6u6ruorere

BrfV

2 3 t1

Ouronnaq Jrr,rreparyl )ax

l.Mero4u KoMrrarrr4popaHr.rf, rr
KoHcoJrrAaulrrl HallocrpyKrypHbrT M54
MareplrilJroB u uzgetuir [3nexrponuufi
pecypc;] : yue6noe nc,co6ue I Q. n.Xacarios
fu Ap.]. -3n. v3p. - M. : DI4HOM.
Jla6oparopu-n 3uantwir,2013. -269 a. i r4Jr. -
(Hauorexuororuu). - ISBN 978-.5-99,63-2124-

20r3 http://www.stud
entl ibrary. rui bo
ok/lSBll978599
6321241.hIml

3ler<r;lo$nsnuecKlre u 3JreKTpoxr4MLrqecKr,re

croco6rr o6pa6orxn Marepr{a.[oB: Vqe6uoe
noco6ue / M.f. Kuceres v !P. M.: HZII
I4H@PA-M; MH.: Hoe. suauilb. 2014. - 389
a.: urr.;60x90 l/16, - (BO: Irrlarucrparypa).
(n) f SBN 97 8-5- | 6-009430-4. 600 rxr.

20t4 http://znanium.c
om/catal:og/plod

uct/4211209

flor<porrz.a pa3rl4rrHoro Hasira,venur Lnfl
MerzlJrJtr{qecKlrx Marepr.lanoB: V.{e6}ioe
roco6ne / A.A.VI.ttuw, If.F.Crporauon,
C.B.Cr<nopuoaa - M.: Alg$a-M: HI4II
ZHOPA-M, 2013 - 144 c.: nn.i 60x?0 1116. -
(Corp, rexHoJr.: MarucrparvQa). (n) ISBN
97 8 - 5 -9 828 | -3 5 5 -8, 522 sxs.

2013 http:llznaniunt,c
omicataloulprod

uctl41 5572

.{onoluHrelbHar n fiTeparypa
-fixyureuxon IO.f. Teoplr.a ra p
3JIeKTpoHubrx npn6opon: y.re
-f,rynreuxot - 6-e usp,., nepepa(
Jloroc, 2011. - 568 c.: un. -
98704-533-6.

tcqeT
6rrurc

,.VA
ISB]

OIITI'IKO-

/ IO.f.
on. - M.:

'I 978-5-

2011

Olrsuxrl-xr4r\4r.rqecKI4e ocHoB$r Co:r.aHur
axrrlBHbrx MarepaaJrog : y.re6nuy / Kyluparuon
M.O., Ka6upoB IO.B., PyAcxaa A.l. + Pocros-
na-,{or+y:h:4areJrbcrBo IOOy, 2011; - 278 c.
ISBN 978-5-9275-0847-l Cr:apgrueuune
npo6nevu M arepr{arnoB e4e H rar i<epanrfi r{ec Kr4x

nbe3o3neKTpr,rqecKlTx MaTepr,r€rnoB:

uonorprarfu.a / A.A. Hecrepoo, 1A,.A. flaHnq. -
Pocron-ua-,{ouy: I4r4arelbcrBq IOOy, 2010.
- 226 c, ISBN 978-5-927 5-073G8

2011 http://znmiLrnr.c
om/spec/catalog
/author/1)id:0ed

-5e896-021 f'-

I le6-b9ff-
90bllc.] lde4c

8. MATEPI,IA.IIbHO. PXTUTqECKOE OEECIIETIEIIIIE AI,ICUNIJII{HbI
I.tts peanl43aul{la aartrofi r[cIII4nn]IHbr r.rMerorcs pnerlr4€rJrbHbre roMer,uroHr4 fl rJrA

rlpoBeleHll'Itr 3arF'flTllfi. JIeKIII,IoIXHofo rl4rra rrr,rft IlpaKTr4rreo4ororririla, TeKyrrlefo K()HTpoJrr r{
rlpoMelKyTotlHoft arrecrar\prlr, @ TaIoKe no Hprfl 1Jrfl. caMocrdrrenbtflofi pa6orbr.

flparruvecxze saHflTLl , [poBoAfiTcq B ayrvropuv (u;.ttu KoMrrbrc]TepHoM Knacce),
o6opy4onannofi MyntbrlrMe/ldfinuu o6opyAonanuelr (43013, 4:\1-3 HJru aHanon4rrHofi
ayN4TOp:/.lw B saBucHMcrcTr4 oT ceTKr,r pacnlrcaHlrr).

flepe.reHr vcnonb3yeMero nnueH3rroHHoro nporpaMMHdro o6ecuerreH rlr:
l) Matl,ab.
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Apaxenxn C.M.

e6no-rrrerorul.recrofi KoMr4corz[r

Apar.enxn C.M.



Pa6oqa-{ uporpaMMa oAo6pe

flpororon 3ace4altrfl
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Pa6o.ras nporpauua o4o6
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