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1. rIEJ[r OCBOE
Ile.rrauu ocBoeHus Ar.rcrlr4rrnr4Hlr <Coe

TexHr4KI4) rBJr.rIeTCq O3HaKOMneHr.IO CTyAeHTa C

Anfl na3epHoft rexnzrrr, rro3HaxoMr,rrb c ocHo

oco6eusocrsuu p.nfl QopuuponaHzr r.rccJreA

orpa6olxu HaBbrKoB, ueo6xoAzrvtbrx AJII Bbrn

pa6or.

2. MECTOAI4CIII4TIJII,I

Aucquuuua <ConpeMeHHbre MareprraJr

6agosoft ocHoeHoft r{acru OIIOII. ,[ucquuru
TecHo cBs3aHa c ps,4oM Teoperl4rreoKllx AI,Icq
o6yueuux.

K uucny Ar.rcqprrurr.rH, Haudoree recHo
MarepuanEl AJrrr onrrlKr,r I4 na3epHoft rexurzxn>,
TexHr4KLI u na3epHlrx rexHoJlorufi>, <Ouroer
flapaMerpoB na3epHoro pr3nyqeHr4r). B pe:y
npao6peraror neo6xoAuMbre Anf, u:yveuu.a <Co
TexHr.IKr4)) 3Hanufl. ocHoBHbrx non.grr.Ifi u rtpplHu

II JIAHI,IPYEMbIE I]E3YJIbTATbI O BYTIEHII'I ilO NI4 C qUI HE3"

flnanzpyeubre pe3ynbraru o6yueHils no Alrcur4nnvHe, cooTHeceHHble c nJr;a

De3vJrbraraMlr ocBoeHrrfl OIIOII
fl.r a u npyennbre pe3yJr brarrr o6yveu nrr r r] Au cru,

xa pa KTepn3yrurrlue 3Ta tl br Qoprvr npoea rur.rril Ko]!,r n

( [oKa3aTeJr|,| ocBoer{r{fl KoMrrereH uu 14 )

. [paBoBble ocgoBbl oxpaHbl odrexpon rrccJreAoBaHHrr;

. BI{AII n Qopurr oxpaHHbrx AOKyr\.re-HToB, rrx xapaKT
o oco6eunocra oxpaHbr ci6rerron aH'rellexryanr,uoii
co6crnenuocru e o6racril ra:epuoit Texr{r4r([ u ra:epuurd lexHoLrorufi:i
. coBpeMeHHbre npo6levrr v cneqntlury raccnpAonaurail r.r

paspa6orox e o6racrr4 la:epHoii TexHnxr.r, orrrl4qecKr4x IIAJ.IOB VI

JIA3EDHbIX TEXHOJIOI?I14:

. oTeqecTBeHHbre 14 Me)I(AyHapo,Af Ste cTaHAapTbl

;H:,'ffJ ;loco6eunocru lfx npnMeHeHr4fl s o1racru ra3epHr]

Jra3epHbrx rexHolorrfi ;

r,rpyeMrdMr4

KVI;

s o6racrll

. COBPCMEHHYIO HAYqHYTO KAPTI,IHY MHPA,

Yrueru:
. TIPLIMCH'Tb AKTYTNbHYIO HOPMATI,IBHYIO AOKYMEHTEI

upo$eccuonalluofi 4errelrHocrr4;

COOCTBC HHOCTI,I;

o HaBbrKr,r orrpa6orrcrl crpare,rl.rr4 l4 orleHKr,l

. HaBbIKr,r oueHKr,r rrareHToo[oco6uocru BHoBb co3Aar{Hbrx

TexHr,rqecKux lr xyAOXecrBeHHo-KorrcFpyKropcKlrx peulo4n [;
. HaBbrKr4 cr4cTeMaTrl3ar+flr vr aHarv:a oro6parrnoiii lor<yveHrauulr
B o6racrl4 HayqHbrx HccJreAoBaHHi 14 gaululr,r Nulejllexryalr,Hoii

hxt{MocTn

Koa

QopnrHpyen.rrrx
rcorvlneteuuuil

Ypoeeur ocBoerfr.rq

KOMI|eTeHqlrIl

Vacmuquoe
oc60eHue

KOMnemeHvUU



TIK-3 Vacmuuuoe
oc60eHue

KOMnemeHuuu

3Hars:
. MeTOAbI AHaIV3A n CI{C'IeMaTI43aII]|{U p€yJIbTa'l'OB tr4CCtIr

Y*reru:
o rlpeAcraBJrflTb pe3ynbrarbl rlccJreAoBauufr, s Br4,Ae Hayr
rry6ruxaqzfi , npesenraqufi .

B.naAeru:
. HaBbIKaMr4 o6pa6otrn pe3yJrbrarioB r:uepeuufi )l

AOCTOBepHOCTT{.

,osauufr,.

HIbIX OTIIETOB,

oqeHKlI nx

TIR-4 Vacmuuuoe
oc60eHue

KOMnemeHquu

SHaru:
. o6racrn npr4MeHeHHr, fipfiHr(4nBt AeficrB[-s, tKo

|I4III{[IIIbIe BbIXOAHbIe XapaKTepI{CTI4X:r4 BOJIOKOHHbTX JIa3epl

Yrueru:
. aHaJII43I{pOBarb BO3MONgrte O6laC1'U [pI4MeFIeHfirl

Ia3epa B 3aBI4CTTMOCTIZ OT ero XapaKTepr4CTr.{K;

. BbrrroJrHflrr pacu€r flapaMerpog BoJroKoHFrbtx Jla3ep

txoAtluflx B Ht{x KoM[oHeHToB:
Bra.uers:
. HaBbrKa anarh3a rrouxypeHrocinoco6soclu pa:lpi

ra3epHbrx cr{cTeM;

. HaBbrKI,I pacv€ra [apaMerpoB BoJ]oKoHHolo Jra3epa

}XOA{III}IX B HEIO KOMIOHCHTOBI

vI

BOJIOKOHI{OfC)

btx cuaTeM Ll

t(iarbrsaeNabrx.

napaMerpoEl

IIR-6 Vacmuuuoe
oc60eHue

KOJ4nemeHquu

3Haru:
. ocHoBHbre rfu:r.ruecxue [pr4Hrrlrnbr $ynxuuounpon'a

JIeMeHTOB, r,r3r'OTOBJIeHHbTX HA {f,CHOBe HaHOCrpyl(:

. npuHul4nbl TexHoJrorr{lr r{3roTc'BleHr4r ollTu.recK0ii
oM q[cJre rasepnof HaHoKepaMr4Kr4;

V*rerr:
o paspa6arrrnarr 3JreMeHTbr Jra3epHbrx clrcreMr

aHocrpyKrypr4poBaHrrbrx Marepr.rilJroB I
aH€IJu43r,rpoBarb caoitcrsa u
rTpyKrypr4poBaHHsrx MaTepuancrBf B ToM rtr4cJre

IOB MATEMATI,IqCCKOIO MOAEJI APOqAHLIf, ;

Braaeru:
. HABbIKI4 I(OHCTPYIIPOBAH'T' AKI!{BHbIX 3JIEMEH]

clrcTeM, BbrnoJrHeHHbrx z3 HaHocTllyKTypr4poBaHFil,rx MaT'(

. HaBbrKr4 BbrnoJrHeHplfl cpanuureltuoi;i
HaHoCrpyKrypr4poBaHHbrx MarepuanoB npn rrJraHr

ACIIOJIb3OBAHI,I'I B CI'ICTEMAXI

r4r Jra3epHr,rx:
/pr{poBaHHblx.

x:epaMI.{KI1, Ei

I{a ocrroBe)

raKTepI,rc'r'prKZ,l

oJlb30Bat{}4eM

3 na3epHbrx.

I4anoB;

orleHK14

OBAHNVI I4X

T
4, OEbEM I4 CTPYKTYPA

AOeMKOCTb .4l{CqunnrrHbr COCTaBJT{ eT 4 3aqeTHbrx
Ar,rcqI,I[rJrrrHbr
eAI,IHpI.tL 
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Cogepxaufie [paKTrrqecKr{x saufi ruft rro AUcqr{rrJrHHe
Teua 1. Jlasepubre MarepraJrbr. Ycrpoficrno u r(JraccuQurcaqlu Jra3epoB
JraMrr cBepxBbrcoKof0 AaBJreHrrfl .

1" I(opyn4oBar orrrr{Ka 4rs, cneqr.r3AeJrrafi (onruuecrar 6poHx)
2. Tpe6onaHr,rs K MarprrrlaM TBepAorenbHbrx Jra3epoB

3 " BsrparqHBaHr4e MoHoKpr4craJrna

4 " llonyueHr,re orrrrzqecrofi KepaMr{KrI

5 " Te x n o no rr.rr4 np e cc osannfl . I creKaHufl . K ep aM [rKrI

6. Cxeva Ae3r4Hrerparopa
7 . CraquulMexanzsN4sr (f opuonanux
8, O4HoocHoe crarr4secKoe npeccoBaHr4e

9. foprvee npeccoBaHr,re

1 0. Tnuu.nroe npeccoBoe o6opy4oBaHr,re

Teua 2. Jlarepnaq KepaMilKa. MeroAr,r rr3roroBJrelalafl rr rrprdMeHeHrre.
1, Seomoqrrr Ml{KpocrpyKTypbr [pr4 crreKaHr4r.r

2, Cnexaurle HaBIIBKpI trreAuoft flpoBonoKr.r n o6pasonaHr.re yrropr4ouennofi
3, lleqz Arq cileKaHus
4. Pesynrrarbr crzHTe3a KepaMuKr4

5. Pocr nrrxo4noit MorrlHocrrr KepaMr4qecKr{x na3epoB
6. CpannureJlbHble reHepalll4oHHbre xapaKTepl{crr.rKrr Kepa},{rrKr{ r4 Mor:roKp

100 nBl JrinepHar cucrerr,ra (JIC)
7. Jlasepurre Molyrrr4 TEXTR.ON
8. Cnenrpu nroMr.rHecueHrlr.rlr

9. KanernKa JlloMrrHecrleHrlr.rrr
10.llorepu Ha pacceflHue nrrfl )fAG:Nd
11. YAG:Er KepaMrrrecxufi la.:ep

Teua 3. Jla:epuue KepaMrrqecKfie MareprraJru. Oropu4Haq KepaMuKa
1. CnexrpanbHbre xapaKrepr.rcrr.rKr4 r.roHoB xpoMa n ZnS, ZnSq, CdSe
2. Monorpr4craJrJrr{qe cxuir. CaF2: Yb3 +
3 . I4sroroeJreHr.re (f ropu4uofi HaHoKepaMr4Kr.r

4. Kpznue raHreHur.raJrrnoft o@(f eKrrrBHocrrd
5, O4nonpeMeHHo AocrrrraeMbre rrapaMerpbr BbrcoKofi nr,rxo4uofi rrroruuocrr,r

aS{rercrunnocrrr;
6. Cne6-nagep. KoucrpyKrlr{t

Coqepxaune .ra6oparopHbrx :ansrufi
1. Texsororfi.s xnMr,rqecKoro coocaxneHr{fl
2. Texuorofrs peaKrusHoro T(DC
3, CzHres npo3parrHofi YAG-rcepaMvrKkt
4. MraxpocrpyKrypa noporrrKa YAG:Nd
5. Oopuonalnlae h cIIeKaHIze. Blusuze pelru4Ma crreKaHz.fl Ha KarrecrBo KepaNrr.r

6, llouor n uraponoft MeJrbur4ue

ll ntrcorofi

IIO /IHCIIUIJIIIHE

B 3aBr4 Cr,rMOCTr4 Olt IIOpr4CTOCT.B7. CneronponycKaHr4e KopyHAoBofi xepatrurcrz
8. I4srvrepeHr4e crreKTpoB norrouleHr4fl
9. Irlsrvrep eHr4e cn eKTpoB JrroMlrHecrleHrlt4 I,I

1 0. I,IHrepSeporpaMMbr o6pasqon YAG:Nd

5. OEPA3OBATEJIbHbIE TEXHOJIOII{II
B npeuo4aBaHvrv AprcqprnJrrlHu <ConpeMeHHbre Marepr{anbl AJrfl orr:rr,rKr4

TeXHI,IKI'I)) I4CnOnb3yIOTCr piBHOOOpa3HbIe Oopa3oBareJrbHbre rexrroJIOrI4I,I KaK T
TaK r,r c [pr,rMeHeHI,teM aKTLrBHbrx r{ I,IHTepaKTI4BHIIX MeT]oAoB o6yueuut.

AxrusHrre I4 LIHTepaKTv BHbre MeroAbr o 6y.reuux :

- AxrusHble tr LHTepaKTVBH.sre Soprrnrr o6yvenax (ace nparcrhuttecKue 3'aHt/n
CaMocrosreJrbHrur pa6ora cryAeHToB (c au o cm o nm e flbH an p a6 oma),'

Mylnrurr,t e Auftu:';re rexHo Jro rr{u o 6yueuu n (np a rc muu e c K u () g at nmun) ;

Peft rznro s afl. cvcr ev,a o6y teuux (rc o u mp o n u H br e x4 e p o np u nmun) .

nasepnoii
I4IIIIIOHI{ble,



6. OUEHOTIHbIE CPEACTBA AJrrr TEKyITI,EIO KOHTPO
yCTIEBAEM o crl4, rrp o ME xyr orIH oil .trrn crz\Iltr{[ r o I{To AM

ocBoEHvInIhUI,IIIJII,IHbII,IyTIEFHO-METOII,IqECKOEOBECTI IIEHI4E

cAMocro.fl TEJrbHolZ pasorbr cryltEHToB
Texyrqnvr r(oHTponeM ycneBaeMocru rBrqercx 4eftcrnyrcrr1afl B /Hr{Br3

peftu,rHr-xoHTpons.

Bonpocrr pefirunr-rcoHTpofl q :

Peftrunr-nonrpo.rr Nbl

i

cHcreMai

bHbD(

1"

2.

na3epoB

3.

4"

5.

6"

7"

I4cropuuecrufi ercrypc.
CpannaremnHe csoftcrBa Marepr{anoB Anfl

Tpe6onauus K trcxoAHbm noporrKaM
llnacrrz(f uKaropbr
Cnexanue
ZHre n c ra (f uKarfkrr au (f (f ys u o H H o ro c rr e KaH r4.f,

AKTVBHbX SJIEMEHTO.B

Kepanuxa c rpaAr{eHTHbrM r43MeHeHr.reM Ko HueHTp arlr4rr nelrap1'rorqeir
Pefiranr-xonrpotr J\b2

1. CpannnreJrbHbre crreKTpbr [ornoqeHr4q
2. CpanuureJrbHbre n apaMerpbr p a3nurrHbrx rB epAoreJrbHbrx Marpu rI
3. Onruqecrax (fropnlHar{ HaHoKepaMr.rKa

4. OcuosHafl KoHrlelqtr.f, TexHoJroftrr4 At4cKoBoro na3epa
5. Ealronsr Ars raM[ cBepxBbrcoxoro AaBJreHrrr r
6. Tpe6onaHr4r K Marpr,rrlaM lBepAorenbHbrx na3epoB rt

7. llonyueHrze onrr.rqecxoft KepaMr,rKr.r n
Pefirunr-lconrpo.nr J\b3

1. Cxervra Ae3r{HTerparopa
2. O4uoocHoe crarr.rqecKoe npeccoBaHr.re

3. Tunuqnoe [peccoBoe o6opyloBaHue
4. lle-{u .tlrfl cfleKaHr,rq

5. Pocr ssrxoAHofi MoulHocrpr KepaMr,rqecrc[x na3epoB
6. Cnerrpu JrroMr.rHecrleHrlr4r4

Boupocrr K 3arrery c orleunoftl
1. OnruqecKar KepaMr,rxa, OcHoeHbre rroHrrprr u olpeAe rren\rfl.
2. KnanrpoH rrepBoro KepaMr.rqecKoro na3epaua OaF2:Dy r
3, CpanHureJlbHble cnoficrsa MareprranoB Ans ar(Tt4BHbrx oJreMeHTon r

na3epoEl

4. OurosHHe cnoco6tr nonyqeHr.tr lasepnoft KepaMHKrI

5. Tpe6onaHrr.rr K r,rcxoAHbru rroporxKaM

6. Mero4rr xr4Mr,rqecKoft rouorenu ga\vn
7 .fltacru$rrKaropbr
8. I4gocrar[qecKoe npeccoBaHr4e
9. CneraHue
10. Ocsonnrre rr.rrrbr crreKalrr4.rr

1 1. I4Hrencz(pvKar\vs, au(f (lrysuoHHoro crreKaHr{t
12. Cne'ropaccesHlre B KepaMr,rKe

13. Kepauzxa c rpaAr{eHTHr,rM r43MeHeHr.reM KoHrIeHrparIHH lerr.rpyronlefi 4o
14. Tnnu-rHsIfi DPSS na3ep c ilonepeqHofi Hara.rKoft
15. CpannurelbHbre crreKTpbrrrornoqeHr.rt
16. llopor orrrurrecKofi npouuocru
17 . Cpaeuurerr,Hbre napaMerpbr p€Bnr{rrHbrx rBepAorenE,Hbr4 Marpr4u
18. HoplrraponaHHoe rrorJroueHrle rrpu xorusarnofi TeMrrep+Type 14 crreKTp

ycuneHprs. rroHoB Cr2* e KprzcrannaxZnS, ZnSe, CdSe
19. Onru.recxas Sropn4uar HaHoKepaMr4Ka

20. MzxpouHn-Jra3ep. IrlccreAosaHr,re xapaKTeprrc'rrrK
21. OcuoeHas KoHrlerrlr4.fl TexHoJrorr4kr ArrcKoBofo niBepa

uo6a KII

OTEJIbI{bIX:

UTBKI,l

3nyqeHr.i_s-



22. ,{ucrconuft na3ep

23. Banronrr AJr.rr JraMn cBepxBbrcoKofo AaBJIeHrr.s r
24. Kopyu4onar orrruKa AJrf, crreqr{3Aenrzfi (onrnuecran 6poux)
25. Tpe6onaur,u K Marpr{qaM rBepAoreJrbHbrx na3epoB rr

26. BrrpaqznaHr4eMoHoKpr,rcraJrJra rr

2l. floryueuze onrr4rrecKofi repanuxu n
28. TexHororuu npeccoBaHuslcnexalaus KepaMHKr4

29. CxeuaAe3r4Hrerparopa
3 0. Craruultv..exaHrr3Mbr (poprraonanu-n

31. O.4uoocnoe crarr,rqecKoe npeccoBaHr.re

32. fopxueerpeccoBaHne
33. TunuqnoerpeccoBoe o6opylonanrae
34. Snomoqus Mr.rKpocrpyrcrypbr npu crreKaHrrrr

35. Cnexauve HaBr4BKr4 ueAHofi rIpoBoJroKLI r.t o6pa:onai{ue ynopflAoqeH

rop
36. lle.rz.rrJls crreKaHnfl

37. Pesymraru cr{HTe3a KepaMriKr4

38. Pocr srxoAuofi uouHocrr4 KepaMr.rqecKr,rx na3epoB

39. CpannurerbHbre reHepau[oHHbre xapaKTepucrvKkr
ibid 100 xBr na:epnax cucreua (JIC)

40. Jlasepune MoAynlr TEXTRON
4I. CnerrprrnroM[HecrIeHIIrrrI
42. KuneruranroMuHecueHurrr{
43. llorepu Ha paccerHve l\ns, YAG:Nd
44. YAG:Er KepaMr.rqecrufi rasep
45. CuerrpanrHbre xapaKropricruKlz r,roHoB xpoMa n ZnS, ZnSe, CdSe
46. Mosoxpr4crannrrecrufi CaF2 :Yb3+
47 . VIzr oroB JreHr,re (f ropra4uoft HaHoKepaMr.r Kr.r

48. Kpunue raHfeHrlr,ramuofi eS$errunnocru
49. Cre6-ra:ep. KoucrpyKur,rfl

CaMocroqrerbHaq pa6ora cryAenira :

Tevru peQeparon:
1. Ilpuuquu pa6orrr, ycrpoficrno H xapaKreprrcrr,rKr,r ra3oBbrx He-Ne-rir:epr
2. npuuq.un pa6oru, ycrpoficrno n xapaKTeprrcrr,rKr.{ ril3oBbrx CO2-ra:epon.
3 . I4rrnynr cHbre Jra3 epbr Ha aKTr4Br,rpoBaHHbrx Kpr.rcraJrnax.

4. IrluuynrcHbre na3epbr Ha aKTr,rBr4poBaHHbrx creKirax.
5. llpuHrlun pa6omr u ycrpofiorBo rrony[poBoAHrrKoBbrx Jra3epoB.

6. Jla:epnrre cprcreMbr c ynbrpaKoporKr.rMr,r r.rMnynbcaMlr.

7. BononoHHble Jra3epbr 14 ycprJlr,ITenll clrrHaJra.

8. VcrpoficrBo gJreKTpoorruqecKofo Molynfl'ropa lt xapaK, eprlcrr{Krr r-]

sneKrpoonTprqecKux MoAynrTopoB,
9. YcrpoftcrBo MarHrrroorrrr{rrecKoro MoAynrropa r{ xapaK[eprrcruKr{ n

Maf Hr4ToorTzqecKux MoAynflTopoB.
10. YcrpoficrBo rns BbrAeJreHr4r Bbrcrrrux rapMoHrrK c rroMorubro nuo6ara r
I 1. YcrpoficrBo gJreKTpoonrr.rqecKofo rrepeKJrrorrareJr{ rz onri,r.recKofo ,Arro!:a
12. llporr,murrJreHHbre nonynpoBoAFrr4KoBbre nprreMHnKr.r ortrr4rrec.Koro

ycrpoft crno la xapaKrep trcrlrKur.
(DonA orleHoqHbrx cpeAcrB Anfl npoBepeHkrs. ar:tecrar\vur ypoBHfl c$opru

r{:epaMrrKrr }r MorI

KoMnereHrlrafi o6yuaroulr4xcs rro Arrcurlrrnune o$opMJrrerc.fl orAerrBHbrM AoKyM

CIICTEMI,I

prcTannaJ

LIIIIJIeIIHbI{

LIIIIJIeIIHbL{

usnyleuur:f



7. yTIEEHO-METOAI4TTECKOE I,I I4HOOPMAIIAOHHOE O6I|,C

AI,ICIII4IIJIIIHbI
7.1. Knuroo6ecueqeHHocrr,

5e{l
lt

8. MATEPI,IAJIbHO-TBXHI,IqECKOE OEECTIEIIII,HI4E AI,ICil: HbI
Als peanl{3aIII4I,I AaHHofi Ar4crllrnnlrHbr r.rM rorcr creur{aJrbHbre rroMe

npoBeAeHI{s, zaus"tuit neKrlrrouHoro rr4rra, sanstufi. npaKT[qecKoroTr,rna, TeKyrrlero
rlpoMe)IryToqnofi arrecrarJvrv, a ra$Ke rroMerrleHr{fl.p.nfl. caMocrosrrlntnoft pa6orsr.

flpaxruuecrue 3aHfl-rl,zrs, npoBoAsrcfl B ay1rTapnv (utsu l(oMrrbrcreprr I<rlagce)
o6opylonaHHofi Mynbrr.rMe,4ufinrura o6opy4onanzen (430-3, 431-3 v.nia

eHafl- n'ntr

HTpO.rtr fl

fI4r{HOIit

ay[IlTopvkr B 3aBI{cI4MocTI4 OT ceTKLI pacnucanux).
Ilepeveul Hcnonr:yeMoro JruueH3voHHoro
1) Matlab.

nporpaMMHoro o6ecnerreHpr.s :

Hanrr4eHoeaHue Jrrrreparypbr: aBrop,
HiBBaHI4e, BV L IB AAHVfl, I43AaTeJIIICTBO

Ocsonnas rureparypa*

I(onlrqecrso
3K3eMnJlrpoB r.:lanuit
s 6ra6rzorere BrlY s

coorBercrBr4lr c @l-OC

l.MeroAu KoMnaKTrrpoBaHrrr rr

KoHcoJlr4Aaur{u HaHocrpyxrypHbrx M54
Marep/ulJroB u nz1erruft [SnexrpoHmrfi
pecypc] : yve6uoe noco6ue I O. n. XacaHos

lu Ap.l. -3n. r.r3A. - M. : BI4HOM,
Jla6oparopra.a :uauufi, 2013. -269 a. i r4rr. -
(Hauorexuororna). - ISBN 978-5-9953 -2124-
'7

3lerrpo$nsuuecKr{e 14 3JreKTpoxr,rMr4qecKr{e

cnoco6rr o6pa6orxr.r Marepr,rzrJroB: Vqe6soe
uoco6ue / M.f. Knceren r.r Ap. - M.: HI4I-{
I4HOPA-M; Mn.: Hos. 3HaHae, 2014. - 389
c.: ur.;60x90 l/16. - (BO: Maruclparypa).
n) ISBN 978-5-16-009430-4, 600 er<t.

'.llztraniurn.c

TIOJIHITTCJIbHA' JI

floxpeirux pinrr4rrnofo Ha3HaqeHur AJrt
MerzlJrJrnqecrorx Marepr4aJroB: Vqe6Hoe
roco6ue I A.A.l4truuu, f,E,CrporaHon,
C.B.Cxnopuoaa - M.: AlrQa-M: HI4II
IIHOPA-M, 2013 - 144 c.: ran.; 60x90 1116. -
(Conp, rexHorr.: Marr.rcrparypa). (r) ISBN
97 8-5-98281 -355-8. 522 srg.

63letl
l.html

-flxyurenron IO.f. Teopr.rr u pacqer orrrlrKo-
3nexrpoHHbrx npu6opon: yue6nux / IO.f.
-f,xyrueuxon - 6-e usg., nepepa6. u Aol. - M.:
Jloroc, 2011. - 568 c.: ru. - ISBN 978-5-
98104-533-6.

@a:nro-xnuta.recxue ocHoBbr co3.rlaHuf,

aKrr4BHbrx MarepuzlnoB: yue6unr / Kyupaxuon
M.@., I(a6apor IO.B., PyAcrax A.f. - Pocroa-
ua-[oHy:14:4areJrbcrBo IOOy, 2011, - 278 c,

ISBN 978-5-9275-0847-l Corpeueuuue
np o6remrr M arep H€uroBeAe Hr4.rr Kep aM r4qec Kr{x

flbe3o3JIeKTpI{TIeCKLI}( MaTep?rtUlOB:

rraoHorpaQur / A.A. Hecrepoe, A.A. flanrq. -
Poclon-Ha-fiouy: I4s4arelrcreo IOOV, 2010.
-226 c. ISBN 978-5-9275-0736-8



Pa6ouyro rporpaMMy cocraBr.rJr Anruuos A.A.

PeueHseur
(upe4cranurelr pa6oroAareJrfl)

llpororor J\b 1 or 02.99.2019 rora
flpe4ce4areJrb KoMr,rccurr

(@I4o, no4nncr)

OOO (B nTex>i A.B. Ocr,r
(ltecro pa6orrr, AoJrxHocrb, OI{O, no4nracr,)

llporparr,ru $e4pu p4f[nlv[
llpororon
3aselyrcu 

/, (or4o, noanrcr)

Pa6oqas nporpaMMa paccMorpeua z o4o6peHa Ha saceraHvu yre6Ho-uero4u
HanpaBJreHug 12.04.05 Jlagepuas rexnura r,r nagepnue rexuoJrorulr

(ozo, no4nncr)

.M.

"cvl

).M



3anegyrorqufi ra(pe4pofi

Pa6o.ras nporpaMMa o4o6peHa ua

flporoxor sacepla:evrs. ra$e4prr J\b

3anegyrorquft ra$e4pofi

Pa6o.ras [porpaMMa o4o6pena Ha

flpororor 3ace4a:ur4s. ra(fe4pu Ns

3ane4yrorqraft xaft e4poft

Pa6oqas rporpaMMa o4o6pena Ha yue6Htrfi ro4

JII,ICT IIEPEYTBEPXNEHI'I
PAE OIIEtrI tIP Of PAMMbI AI4CIIIITIJTI4HbI

yue6nufi ro4

oT roAa

yue6uufi ro4

fo.qa


