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1. rIE.rrI4 OCBOEHL4A I.ilC\trIrJI
I{enr 4zcqr{frJrlrHbr cocror4T

neo6xo4t'trvrbre AJrr pa6orrr c an
MeTpoB Jra3epHofo r43JrrreHnr B

'.3 agauu Ar4 crlu[nr,rHbr :

- nprzo6pereurze 6asoebrx 3H

annapa:rypoft;

- oBJra,4eHple MeTo,4aMI{ Ir3

[pla nordorrlr.r @oro4zoAHbrx, rrr4

- BbrrroJrHeurae pa6or [o ]r3

3 epr{oro r4snr{eHr.r_{ [pr4 noMorrlr4

- BbrrroJrHeHrae rasruepenrzft

2. MECT'(J NVTCIIUTIJII4HbI B
fiucqunlrzga (METo.ubr vr c

orHocr4lcr x o6.f,sarerbHbrM ftvrarJrr

o6pasonarelrnoft rporpaMMbr rro
TexHr,rKur v na3epHbre TexHoJrorr4 r4).

Vbnenrnoe ocBoeHrre,4r4cur4 rrn
r.uft u IlaBbrKoB, rlonfreHHbrx nprl
3epHofo rr3Jir{eHrrtr c BerrIecTBoM),

Jlorrzr{), <Jla:epuax rexHrrKa), <Jlage

xoxAeHtaf, npaKTr4K.

llolyrenHrre 3r{aHr{fl B pe3y

cneAyrorqux Ar{crlr4rrJruu yre6uoro
cKI{x KoMfrJreKcoB, Onrosnelctpon
eKTr4poltaHr4e crzcTeM TpaHc[opTr.rpo

MeHHbrx rexHoJlorufi npouseoAcrBa
TexHoJlorr4'recxofr u [peAAIlrrJIoMHo

nofi pa6omr.

3. KOMII]DTEHUPII4 OEYqAIO
o cB oEHI/{fl, I'I,ICIII.,IITJITTHbI (

flo pesynsraraM psvlrcHus

TIETEIIIII4II:

cuoco6noc'r'uo
qecKl,re NroAeJrr4 cocTorHl4.f, Jra3eprrblx

'rarlr4r..r (llK-l3); cnoco6uocrr n
trpo[eco5r 14 pexfi4Mbr nporr3Bo

OIICTeM, KOMIJIeKCOB 14 I{X gJIeMe

IrapaMeTlooB na3epHoro rr3nr{eHrrs

B llesynrrare ocBoeHr4rr

lleynbrarbr o6pa:onanzx:

llsarr': MgroAr.rKrr rrpoBeAeHr{s gK1)

rarrbHbrx AaHHbrx (lIK-g, 13); oc 3aKOHLI eCTeCTB9HHOHaTIHbIX .4IICqIIIIJIIZH, M AbI

HhI
rou, u:ro6rr cryleHTbr npno 6penu npaKTur{ecKr4 e

pofi, npe4ua3HaqeHHoft gnx r.r3Meperrr4r (oueH

f,X IIOJII{IOHA.

r4vr Lr HaBbtKoB, rlo3BoJIflrolqux pa6orar:r c I43Mep

rr{ gHepreTr4rrecKr,rx [apaMeTpoB Jra3epHof o
qecKux r{ TerrJroBbrx rrpr4eMHr{KOB;

ruo npocTpaHcTBeHHo-gHepreTr4qecKr4x rrapaM

LrrrHbrx (f oronpv euHr4KoB ;

rrHr,rx napaMeTpoB I,r3nr{eHrzr.

YKTYPE OfIOfI BO
A I,I3MEPEHI,I-'I IAPAMETPOB JIA3EPHO|O I,I3IIY

I,IHaM Bapr4arveuoft qacrvr ocnonnoft npodecczon
BKr'r MafucrpoB no HanpaBJreHurc 12.04.05 <II

Hbr nperloJraraer HaJrr4qr,re y o6yrarorqvxc.s 3HaHrz

yqeHr.u4 Ir4 crlr4nnr4H 6 axatanpuar a : <B g av u o

llp u euuar<r4 o rrrrrqe cK o f o r.r3 n)'qe H:zfl>>, < JI as ep Hue
bre u3MeperLrfl>>, <Teopux gKclepr4MeHTil) rr B

LB f{eHr4r AtrcrlurrJrr,rHrr norpe6yro,rcf, rrpu rr3

nana O cuoBbr KoHcrp yr4p oB aHLrfl Jr a3 epHbrx rexH
Crzcreur,r aAarrrr4BHoft ourzrz rI I4x rrp[[o)r(eHr4

KrI 14 HaBe4eHLrs. na3epHoro rz3nf{eHlrf,, OcHonrt
HOlr TexHr4Ktr, a TaK xe npr{ [poxo)KAeHr4rr

npaKTr.rK Lr npv HarvcaHnkr nrrnycr<uofi r<nalz$rzx

foc.fl, OOPMI,IPyEMbIE B
oAyJnr)

rlJrr{Hbr y cryAeuron (popnazpyrorc_u

MeTOAbI r{H)r(eHepHoro Ilpof H 03 Lrp oBaHLrs !1

lpnoopoB, oIICTeM I4 KOMrrJreKcoB B npoqecce r4x 3

r4poBarb, pa-:pa6aruBafi> Lr BHe.qprrb TexHoJroru

ocyrqecTBJl.rrTE KOHTpOIb KarrecTBa Jra3epHbrx npu
(ilK-9); foroBHocrr x paspa6orKe cpeAcrB rr3

K-3).

urr o6yrarotyuitcx AoDr(eH leMoHcrprzpoBarb cJre

epr4MeHToB, o6pa6orr<v Lr ilpe2lcraBJreHrrf, g
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4.

MATEMATI{IIECKO|O AHAJII/^3A 14 MO.trC p oBaHr{rr, TeopeTrzqe cr(oro a sKorrepr4M eHTaJrbH ccJr9-
AOBaHLIfl, Heo6xoAr4Mble .4IS IIOH HI4s. V VCITOJIb3OBAHLTfl p$yrrbTaToB na3epHbrx Ir3 HT4KI
(lIK.-g, AIIK-3); ocnroBHbre cflocoobl 14 CpeAcTBa [oJIrIeHI4r, XpaHeHr4.fl, rr
zu$ oprvraqnr4, rlcfro Jrb3 oBarb

Qopnarsaefi (lIK-g).
paooTbr c KoMrrbroTepoM KaK CpeACTBOM ynpaBJre

2) Yuerul rpoBoAr4Tb Hara1LKy,

poB r.r cr4creM n la6opar:opr{brx ycJr

ToA lr paspa6amrBarb nporpaMMbr

cr<ue, $oroMerprzqecKr4e 14 gJreKTpra

Ky, rocTr.rpoBKy r{ orrbrTHyro [poBepKy
nxrrr^a o6rexrax (lIK-9); nu6uparr

gKcnepr4 MeHTaJrbHbrx r{c cneAoB auraft , np o n oArr rb qe-

na3epHbrx u6o-

OIITIZ I4 MC-

0op-
TLI[, T4

e r43MepeHrrr c nlr6opoM TexHrrqecKlrx cpeA w o6-
pa6orxoft pe3ynlraron (lIK-9, 13, -3); upono4r4r6 eKcrrepr4MeHTbr, o6pa6orxy u np
JrsTb, 9r(cnepr4MeHTanbHbre,4aHHhre, p aT b Lr aH.urkr3lrp oB aTb H ayqH o -Tex H r4rr e c Kyro

nit, ytutstBarb coBpeMeHHbre reHAeHrlrdv pa3Marlr4ro no TeMaTI4Ke JriBepHbrx 14

[cIIOnb3oBaTL AOCTIDKeHI,I' uofi. u :apy6extnoit uayxu, TexHr.rKlr r4 Tex UlI B
npocpecououalrHofi 4exreltuoc,rz ( K-9, 13, {lIK-3); foroBHocrr x paspa6orKe c 143-
uepenurl napaMerpoB na3 epHoro nx ([rIK-3).

3) B.laaers: cnoco6uocrbro K rr onarr,nofi oKcnnyararlrrr4 coBpeMeHuolo o6opy4o
npradopon (lIK- 1 3); cnoco6nocrrro pa6 amrn arr MeroAbr 14 HlKeHepHoro np orHo3 r4p o Ltfl u
ALr arHoc)Tr4qecKr4e MOAeJrrz cocTorH Jra3epHbIX upz6opon, crlcreM rr KoMrrJreKcoB B
ax 3r(cnJryaraqnz (lIK- 1 3); cnoco6u blo npo eKTzp oB arb, pa^:p a6 aru Barr, 14 BH glprrb XHO-
JrorFrecKr.re [poqecc 6r rz pe]Kr{Mbr

upu6opon, cl{creM, KoMrrJreKcoB Iz

I43BOACTBa, OCyUIecTBnflTL KOHTpOJTb KaqecTBa

x oJreMeHron (lIK-9); cnoco6Hocrrro aHaJrr43lr
cTaBneHH).ro npoeKTHyro 3allaqy B acrr4 na3epnoft rexnzKr4 14 TexHolrorvtr Ha ocHoBe T
pa u [3yrreHr{r nrrTepaTypHbrx v rraTe brx t4cror{Hzrcon (lIK-g, 13).

CTP YKTYPA I,I COAIIP}ITAII E ArICUrrtrJrr4HbI
O(irqar rpyAoeMxocrb cocraBJrrer 4 saqerHrre enuunur;r, I4.4 qaaa.
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Jlercrluu:

I. Beoduoe 3aHnmue.

[{ucrpyxran< ro oxpaue rpy
yrBeplr(4eHHbrx B HUVIKO4 OKII
HWI4KO-Z llncrpyxqzr J\is 2 to ox

AaBrrrrm,I oT HeoqacTHbrx cJryqaeB.

rexru4r{(}cKux pa6orrrrzr<on (ZTp).
rrepcoE iurbHbrx KoMrrbroTepoB 14

,7. SuepzemurtecKue

OcuoeHrre rrrrrbr rrprreMHLIK

o6pasonareleft eueprrav (rr.roqu

HeIIpepLIBHof o JIa3 epHOrO Iz3nytleH

ro) nasepHoro r{3Jrf{enux. OqeHr<a

TIJ.flMtr,rurs r,r3nrreH.Lrfl c [rru]1^aMr4
poBaHHOro ocla6leuzs Jra3epHoro E

il. IIpocmpaHcmseHHo-eH

HUe.

.Llsuepeuue ArdaMerpa [)nrKa
eMHr/rKOt] u3nrreHr4_q. l.Isuepeuze

{oxanrHoro nrrna. I,IsruepeHze

nyr{Ka.

4. Bpeueuubte nqpaA4empbt n
?lsrrepeuze AJrrrreJrbHo cru Lr

rrynbooB Jra3 epHoro LI3'nYrcHUfl'

Jla6oparopur,re pa6orrr :

JtB Nsl Zstrepeuze oHeprerz

-l.tB lS2 I,Iouepenue r
r/snl,'{€Hrls. - .12'1.

IIE Ns3 Zsnrepenve BpeMeHn

J OEPA3OBATEJIbH
llpone4euze JreKrlt4onHbrx 3a

o6opy4o;naHHbrMr{ KoMnbrore paMz n
Jlarb r{Terlr{e lerqzfi Aerraoncrpauuefi

El paurcax neKrlr.roHHoro Kypca

KouuuorepHrre cr,rMy

rroBe JTa3 epHbx rrepcleKTr.IBHbx

Texnonorz-f, rpo6lev
IIp aKTI,IqeCKOf O [pI4MeHeHLUr

CTyAeHTalv{Iz Ha [peAMeT BO3MO]r(HbrX C

Bcrpeutc)reHbMrr14
rtcllo Jr63 O B aHI4t rlep cneKTI{BHr,X

6"

MOC I4,

OIIEHOTTHbIE CP
TIPOME}ITYTOIIHOIZ TTECTATIVTL ilo rrTofAM OCBOEHT4fl C-

Ir [o [or(apHofi 6esonacgocrr4. I4svrcuue pr

IIII <Pa4yru. I4ucrpyKrlr{r ro toxapuofi 6eso
He Tpyla, flo oKa3aHr4IO CaMO- I,r B3ar4Mo.[oMoruu

llucrpyxqus Ns 3 no oxpaHe rpyaa Arrfl LrH

s Ns 4 ro oxpaHe rpyAa An.rr oreparo
3I4poBaHHbx pa6o.rrzx Mecr c 3BM.

ila3epHozo us,ilyHeHun u ux u3MepeHue.

olrTr4 qecKoIO n3nyqeH vfl., tlcrIo JU,3 yeMr,IX B Ka

) lasepnoro rl3nf{eHux, LIzmepeHr4e cpenneft u
. I,leuepeune cpe4nefi gHeprr4rz uMnyrbcHofo (q
e (f S zquenra orp alr(eHus 3 epKan c orpax(arcqr4 Mr4

H BrzAr4Moro z 6narxnero I,IK Arzarra3or{a. Merolrr
149.

qecKue nqpqMempw ila3epHozo u3flyqeHufl u l,tx

HOIO r{3nr{eHr.rf, rrpz noMorrlu nrarpzuurx fr
OAI4M O CTr.r H errp epbrB H o ro Jra3 epH o f o r.r3 ryrre H r,r.s

II.rr r43 nr{eHLIs. TrO nJro rrIaAr.I IIOI ep er{Ho to

tpHozo uslyqeHun u ux u3MepeHue.

r.rMrryJrbca, nepr4oAa rr qacToTbr cJre.4oBaH@opnan

r4e [apaMeTpoB na3epHoro trslytenux -I2u.

napaMoTpoB nHO-sHepreTr,rqecKI,Ix

rlapaMerpoB na3epuoro r43nyqeHr4s __ 72q.

TEXHOJIO[:II'VT
zft o6ecuerreHo cleqrzanr43rzpoBaHHbrMlr ay

HbrMI4 rrpoeKTopaMlr, rrTo fro3Bon_rleT corr
nbrorepHbrx claft4oe.

rroJrb3yroTcs TaK)r(e cneAyrour4e TexHonorr4r4 :

II Jra3epHo-trHAyrlr4poBaHHbrx npoqeccoB, nexa

o6yreurzx (case study). llpz paccMorpeHr4r{

TeopeTr4qecKof o Marep naJta, r4crroJlr* yeTc.g

ocoooB pellreHu_{ [ocTaBneHH ofi. Salarm.

pa6oraroquMrr B HanpaB neHvu
texHolornri.
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HLIfl.

16. Mero4rrrd3MepeHr,rt

17. MeroArrlperlr{3r4oH
18, Mero4rrrz3MepeHrrt

19. Zsueprarelrurre
20, IrlsnaepzrenbHbrerr

peftruur-rosrpols J\b 2 :

nnrep@epoMerprrr

3,, Kax saB[cur or yruraM
peHrlrloHHofi nonocrr

r{ro Harr,reaerc-fl BI4AH

Eclu norperrlfocrb 14

E4uuuqefi r43MepeHrzt

[nx uero cnyxrzr dtun
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Crontxo pa6ounx
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Irlsuepxeurre BeJrrrqu I,I npr4Hsrbre o6osua.reHrzs
Korepenruocrb rz

Tennosoft MeroA

OAI{MOCTb na3epHof o r43nyrreHr.rt

rzr sHepfeTr4qecrfl4x napaMeTpoB r,r xapaKTe

@oroenerrpu,recxuir MeTOA rr3MepeHr.ir BpeMeHHBrx xapaKTeprrcTrzK

@ororrpeo6 Ha ocHoBe BHerrrHero Soroe$Sexra
Ha ocHoBe BHyrpeHHero Qoroe$(f exraOororrpeo6pa3oBaren
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Mero4 perr4crparlr4rl
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KaKoBa 6y4e'r rrx ro
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eKTpa lr3nrreHr.rr MHOTOMOAOBBTX Jra3eDoB
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5. Kaxoft (fyuxqueft ou
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6. Kaxoii Syuxqzefi o
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7. Kaxas 3aBrrclrMocrb
quu IIooJre cuHxpoHrrofo AeTeKTr4

r{ro orpaHuquBaer

Ans.rero r4cfroJrb3

10. B .re\a cocror4T ocH

I 1. r{ro raxoe n)r4na
12. tlro raxoe o6rerr,l xd
13. Ocnosurre Mero,4br 14

gl e"npocw KlrclueHv
l. Onrra.recxoe

t'ruQopv:aqrzz
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â'.

na3epHoro v3nYlelJ]l-.tr

@oroenercpz.recKIafi
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LI3nrreHrr,f,

1t5. Mero4r,r Lr3MepeHrzfl (

11. Mero4r,rlperlr43rroHHo

18. MeroArr r43MepeHr4r trrr

19. MeroArr lr3MepeHrr,rr
rIacToTHClCT a6utmzupoBaHHbrx na3epo

20. I,IHrep{repouerprrglfi
21 . Zsuepenae qacrorbr Jr

22.. Mero4rr rr3MepeHr4r B

23i. Mero4rr rr3MepeHrrr r
24i. @oro4ererropbr
25;. @oroelexrpoHHbre y.[

B aerc.s 3 aBI4cIzMo crb crreKTpantu ofi n.lorHo crr,I

cbrB aerc.s 3 aBZcr4Mo crb crreKTpantn o fi llorHo crr4

nofr.racrz.{po6onoro rurya or rroJrocbr per
CIITHAJIA

H aMr4qe cKI4 ft nuanaz ou aB T o rr oI crp o fi xz qacr o rrr
0oJroMeTpbr

nper{Myr{ecreo O3V repeA $oro4uo4arr,rz
peHTHOCTZ

rzf, rrapaMeTpoB KOrepeHTHOCTr4

I4e KaK I4CTOTTHIK Lr [IepeHocqvK

v npzruflTbre o 6osHa-reHIas

olrrMocTb nil3epHoro v3nweF.]/lfl
epeHr4r sHepreTuqecKr4x [apaMeTpoB Lr xapa

n rr3MepeHh.rr BpeMeHHbrx xapaKTepr4cTr.lK Jt

Ha ocuoBe BHerrrHero Soros@Sexra
Ha ocHoBe BHyrpeHHero (poros$Senra
KOpOTKT4X Jia3epHbrx r4MnynbcoB

na3epHoro lrrKa
Hbrx xapaKTeprzcTt4K Jra3epHofo rrr{Ka
MMr,r HarrpaB JTeHHO CTt4

AHbre, @oropesvcrrzBHbre v Sororpaus

aBToMarr'r3rrponaunofr MareMarrzqecxofi o6
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Errcrpo4eftc-tBzre n rzreJrbHocrt S oro4e:reKTopoB
Tevtrosrre [ryMbr AeTeKTOpOB

.{po6oesre ruyvu S, poB

fenepaqv oHHo-peKo IrHarlrroHHbrfi myiu $oro4erercropoB
(Dnurrcep lryrr,r KTOpOB

(Dorouutdt ruyv opoB

Cra6vrilusauun bI IZ MOIIIHOCTTT Jla3epa

Arrunuas cta6uttusa
llonrrurenue ro.r
YgrononocHoe.4

rrpr4 r.r3Mep eHrrv c r{ crro Jrb3 oB aHr4 eM na3 ep a
poBaHIZe

f erep o4rzut4 p o B arrr,r 9

Cznxpounoe ,4ereKTrl

JIa":epnar

Teoperu.recxar lug.
3axonoAareJrbHaf, M( TVIfl.

llpaxruuecrax OIVIfl,

MeroArr rrprMbrx r4 BeHHbrx usuepeHuft
Sranonrr Sz:u.recrcr4 BEII4III1IH

IzlsnrepztenbHbre rr 14 lroDroqarcuefo Trzla
45. Z:rraeprzrenbHbre rr pa3oBaTeJrr4 rrpoxoAHoro Trrrra
6'

1. Jla:epnrre Lr rIr,IoHHr,Ie II3MepeHllt. Qt4sz.recrze rou
Merpon'cruqecKrre ocuoBEr. II
Lr3nr{eHr4r.

'2. Ocsonnrre frono)r(eH

uo4onrlf cocraB Jra3epuoro

[poclpaHcTBeHHar cTerreHb KO

qecKr4e BO3MOlr(HOcTI4. XapaxrepucrrrKr4 Jr

s. reopur4 onru.recxofi r.rHrepfrepoMerplrrz. C
s. KounneKcHas crerreHb KofepeHTHocru. Bpeue
ocTr4 na3epHofo lr3nrreHLIs..

3. Jlasepnue 14 br. I4nrep$eporr,rerp MafixeltcoHa.
crarlrroHapHbrx rlHTep(pepeuqzonH rroJroc Ha BbrxoAe zHrepfrepoMerpa rrpr4 Hanolr(eHr4

bIX na3epHblx IIyI{KOB.rrJrocKr.rx, c(pepv vecxrrx BoJrH, raycco
4. ,4rznavnqecxrre r4 IIr{oHHbre r.r3MepeHrzf,. tr4suepenue nepe

au6paq:uft , 4e(f opuaqzfi , cropocr z.
5, Jla:epnoe HnpoBaHrre. Cxerrarr na3epHbrx

uHrep$epoMerpoB c nBrDr(yr{e fics A: uoft peurerxofi u c aKycroolrzqecxoft
6,, flaparraerpu Bbrx fo cr4fHaJra zurepQepoMerpa. BmzsHrze ane

r!oroupueuurzKa. CornacosaHrre u pyroufix BoJrH.

7, Cnexn-s@SeKr B Jra3e M cBere. O6pa.:onanue crreKJr-crpyr(Typ B c
npoclparrcTBe kr B rrpocTpaHcTBe rz:o6paxenufi. Cnexlrr Ha BbIXOAe MHO|O

cner$r-crpyKTyp.orrllr{ecxfix BoJIoKoH. Crarucrzq csoftcrna cnexn-uolefi z
8. TlurepQepeHrlr4f, 0rro Znrep$epeHrlzr HeKOppelrr4poBaHHbrx

nonefi . JIas epntre c[er$r-u
9. fonorpa$uqecKaf, 14 Merpr4s. MeroArr peanbHoro BpeMeHrr,
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MHof ooKcrro3r{rlr4oH}roff cnexn-Soro
12. KoppenxquoHHat

zurepfrepoMerpr.ru.
r-aHrepSepoMerpr4fl. Mero4u 4zSponofi

13. Jla:epurre z rlr{oHHo-MyapoBbre MeroAbr ttslrepeuzfi

,7, YqEBHO.METON CKOE I4 I,IHOOPMAUI,IOHHOE OEE
Hr4E Ar,rcqrrnJrr4Hbr (MoAYr

:r) ocHoBHas JrrrTepaTypa:

1. "3HeprerzqecKr,re eTpbr 14 xapaKTeplrcTr4Krr Jra3epHofo r.r3nyrIeHl4{:
yKa3aHplf, K BbrfloJlHenuro la6o nrx pa6or rro Kypcy "ZslrepeHze r{ KoHTporrb na
na3epHoro krsn1gtenlrs." [Snenrponlr pecypcl / M.B. Tar<caHq, JI.H. Maftopoe. - M.
reJrbcrBo Mn-Ty H. Eaynaalla,

N97 83847 1.

939

4e$oprvraqrzfi o6renron c pacceu rroBepxHocTbro

11. Mero,A nByxeKc

10. I{uQponax rorro

Mr,rKponeperuerqeuzfi o6rexron

HI4II I4I{OPA-M; MH.: Hos.
Eaxalanpzar).

zurep$epoMerprr t Mr4KpOrrepeM

nquonuofr cuexu-Sororpa$rzu
pacceunaroulefr noBepxHocrbro.

ilnfl
MeroA urz

2.. Ourra.recrcue r43MepeHrrtr 3rerrpoHHuli pecypc] I A.H. AH4peee, E.
f. f. lhuaHHH r{ Ap. - M.: YHznepq KHrrra; Jloroc, 2012, - 416 c,. - ISBN
173-2. lrtto:/

3i. Lllanruna JI.I,I. KeaHro 14 orrrrrqecKafl oJreKTpoHr,rKa f3ner<,rpoHurrfi
y.re6Hoe, noco6He/ [laHrrasa JI.Z. 3rercrpou. TeKcroBbre IaHHEre.- Tonacx: Torucnu
AapcrBe HHuff yuznepcrrrer cr4creM paBJreHr.rs rr paArzosJreKrpoHr.rKr4, 2012-_ 301 c._
Aocryra: http://www.j

fi i) gouo"rrHrrreJrbHafl Jr

1. Pac.rer.spKocrr.r QoHa ocraorreHv.f, na3epHofo r43ryr{eHun n ynrrpa$r,r
o6racru c[eKTpa f3nelcrponnrrfi ]: yue6uoe uoco6ze no KypoaM <flpoexrrapo
3epHbIX Cr4CTeM SKOIOfr4rIecKoro M Hr{Topr.rHfD, <flpoexrr4poBaHrre na3epHbrx cLrcreM
rluu>>/ lv{.JI. Benon [rz ap.].- 3n H. TeKcroBbre AaHHbre.- M.: Mocr<oncxufi
ctneunufi rexnu-{ecxvfi vHu krMeHr.r H.3. Bayuana, 2011.-

:llv*vw 4.html

2,. Merponorzx u nsnrepenufi:

3HAHI4 2013. - 272 c.:
(nepe )

Vqe6Hoe noco6ze
vr.; 60x90 1116. -

ISBN

/ B.O. llereszn
(Bucuree o6paso

feopr4rr

.com/

@zszKa

Jra3epoB I
Jra3epoB.

A. T.

J

918-s-1
750

2 f3nercrponHsrfi pecypc] : yre6. noco6ze. V,
B. - M. : Vlsrare.rrbcrBo pyAH,

htto:l .studen 785 548.html
[porpaMMrroe o6ecueqen e n tr{ureprrer-pecypcbr:
http : //www. quantum- el

http://ufn.ru
http : I I j oumal s. io ffe, nrlpj tlf
http://www.laser.ru

http ://www. cislaser. com
http ://www.twirpx. com/
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8. MATEPI4AJIbHO-
Jla6oparoprrf olrr4r(o-Szsu

KaMI4 JriBepHoro Lr3nrr eHr4fl. 11

Morrluoorz r,r sHeprr.{r4, qra(pponrre

@oro4uo4rr, ocquuorpaQrr.
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