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1. rIEJru ocBoElrn r trucrlr4llJrr4Hbl
I-{en'auz ocBoeHv'' AI4cI{I,nn'aHbr <KorepeurHa.rr orrrrrKa) ,rBrirroTc,

sopn'tzpoBaHrre y 6arcataBpoB rroHkrl{aHr4.f, Teoperr4qecKzx u $uzuuecKr4x ocHoBconpenaeuHofi xorepenrnofi oIrrI4KI4 AJr.f, nocJreAyroqero rrcrroJrbso BaHufl srrrxsuauuft flpu Iz3yqeHvrkrApyrl4x Akr'o\vxrruH r4 rrpaKTr4qecKoro vcrroJrbso BaHufl,
3a1aqu Ar{cqllrrJrrlnbr

flpzo6perer{ve cry/{eHraMLr zsauuit ocHoBHErxvDrrDrz\ JiIKUHOB V .qAIeHIAfit<orepearnofi orrrl'IKl4' nplrHlu4rroB $oplrzpo BaHLrfl KorepeHTHoro u r{acrr4r{Ho
KOrepeHTHOfo olrLr'recKoro z:o6p a)KeH."fl, sar<ropon, ofrpeAen_f,rou{ux KaqecrBousolpaxeuux,

cpeAax"

rrpr.rHr{r4noB aHanu3a paclpocrpaHeHUfl na3epHofo rz3xyqe Hufl B

3AKOHOB

2. MECTO ATICIII4,IXI^H'I B CTPYKTYPE OIOII BO
[uuluntrana <<l{orepeHrHar or]rr4Ka) orHocr4rc.s K da3onofi .racrz ollortIoAforoBKI4 6axananpon 

',o HalpaBne'r4ro <<rla:epuax TexHzKa Lr na3eprrbre.TCXHOJIO|I,IV)).

{n'a oceo eHLrfl 4aunorz rvc\Lrnnuurr rpe6yerc, 3HaH Lrfl, roryrraeM're BpaMKax cneAyroqLrx KypcoB :

. (Dzszxa;

n OcnoBbI orITaKI4

B paMKax neper{r4creHHrrx AuarJkrnnuH 6axaranprr nonyrraror
cJleAyrolqLre 3HaHLrfl z HaIlbIKI4, neo6xo4ztM6re An.f, ocBo eHr4flKypca <Korepea rHafl
O[ITI4KA)):

3nanze @zsz.recxnr 3aKoHoB, orrr4cbrBarorqzx
o IITI4 qe cKae rBJr eH kIfl u c o QT O flHkIe B ex{e cTB a;

. 3uaruze MeroAoB H HaBbIK Lr aHaJru3a u pacrrera

. Vnaeuze rrpzMerr.f,Tb czcrevnsrfi rroAxoA
rlp o eKTr4p oBAHLrfl o[1 r4qe cKrzx cr4 cTeM.

IronyveHr4e HaBbrKoB [pI'IM.H.HLTJ{ zuauuftnpr4Hrl',,oB Korepe'rHofi or]TrrKrr
An'' aHanLr3a orITI4rrecKI4x I4 orlTrrKo-@z:zvecKl4x cxeM npz6opon u na6tto4aeMbrx
ssreHzft.

eJreKTpoMarHrzTHOe loJre,

9neKTpoMafHIrTFrOro [on.s ;

u ocHoBHbIe MeTOAbr



[uc4wn''wua <KorepenrHafl, r]rrrzK?)) sopuzpyer 3HaHLrfl u HaBbrr(',neo6xo4zMble Anr e$ftexrzBHoro ocBoeHr4-f, nocJieryrcqax cneqr4an6Hbrx KypcoBnpo rf ecczoHaJrlHoro qLrKna o6yueuusr, TaKzx KaK :

czcreurr aBToMarr43 r4p oB aHFto ro np o eKTkrp o B aHr4.s B olTrzK e :
Jlasepnax rexHaKa:

CZCTEUTT ABTOMATI43 I4P OB AHHO f O NP O CK T.'P OB AHLIfl.B O.ITI' K C ;(Dzsz'{e cK ue v M ar eMarr4 qe cKr4 e [pr4 Hrlr4rr6r ana,,rzn' o rz o Irrr4 KZ.

3" KOMfTETEHIIN4I4 OEYTIAIOIIIEI-OC^fl, OOPMPIPYEM'IE B
PE3 YJI* TATE O CB OEHI,I, fl XNCWIIIJI'H'I (M OA V JIN)B pe3ynbTare ocBoeHkr_f, Ar,rcrlr4rrrrzHbr o6y_raro11 uitcx AoJrxeH

A eMoHcrpLrp o B arb cJreAyroqLr e p e3yJrbrarbr o 6p as o e auux :
3Harr: coBpeMeHrrbre T'eHAeHr{rrkr pa3Burr4fl na:epuorz Texrr4Kr4vrwvyrrv,.r r'2rljl4Kl4 a TexHoJIorztZ scnoefi nposecczona*uofi 

Ae-rrrenbHocrr4 (onK-a); MeroAbr c60pa, o6pa5a-rxu,
aHaIru3a v czcreMaru3arrr4r. HayqHo-TexHr4r{ecKyrc zncpopnaaqzro rro TeMaTLrKe
JIa3eprIbIX I4ccJIeAoB''ufr (onK-6); rI4rIoBBIe cxeMbr cLrcreM, npz6opon , ge.ra'eit uy3noB na3epHbrx ycrpoficrn

s).

Ha cxeMorexHzqecKoM v oJreMeHTuoM ypoBHsx (lIK_

vlre'r; yqzrblBarb coBpeMeHH're Teq{e'r{a kr pa3BLrrvfl ra:epuoft TexHaKur utexnonorzfi B cnoefi 
'po$ecczona*uofi Ae.rrrerr'Hocrr4 (ol_lK-a); co1uparr,o6pa6aurBarb, alranranpoBarb u cl4creMarr43l4poBaTb Hayr{Ho_TexH4r{ecKyrc

uu$opualu4ro no reMarI4Ke vccneAoB aHuIfls odracrz nasepHori rexHr4Krr (olIK-6);cocraBrl{Tb TexHI4rIecKOe 3AraHUe AIrfl TilrrcB6rx Jla3epHbrx czcreM, na3epH6rx
npz6op'on ' *etateitLl y3J'oB Ha cxeMorexHr4qecKoM a oJreMeHTHoM ypoBHxx (rIK-s).

Bna4e*; cuoco6uocrbro ytll4T6rBa:rb coBpeMeHHbre TeHreHrILrI4 pa3Br4Tuflna:epnofr TexHZKr4 rr Jra3epH6rx rexuororzfi B csoeft npoQecczosalruofi
Ae'TeJrbHocrrr (ollK-a); cuoco6socrbro codzpa* , o6pa6a.rr,rBarb, aHarru3LrpoBarbu cl'IcreMarl43LrpoBarb HarrHo-TexHar{ecKyrc zu$opnaaqzro [o TeMarzKeJIa3epHbIX vccneAoBauuir (olIK-6); cy'rbro rexHrrrrecKax sa*anufi rr4noBbrx



na3epHblx cr4creM' npz6'opoa, ger:alefr u y3JroB Ha cxeMoTexHrrr{ecKoM u3rreMeHrHoM ypoBH,rx (XK_5).

4" CTPYKTYPA I,r COAEP)IUHIIE APICIII4TUTPIH'I (MOAYr.q)

ouroJu*u 
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5. OEPA3OBATEJIbIIbIE TEXHOJI O]MI4
llpoae4eHrae JIeKI{I4oHHhrx saa.flrwia o6ecne.IeHo cnerlr4aJrr43r4poBaHHbrMz

ay*uTopufliaz' o6opyAoBaHHbrMrr KoMrrbrorepaMrr Lr oJreKTpoHr{brMkr [poeKTopaMr4,qro rlo3BoJlf,er conpoBoxtAaTb qTeHzre neKIIVfi 4euoucrpaqzefi KoMrrbrorepHbrx
cnafi,4on.

B pairarax JleKrruol{Horo Kypca zcroJrb3yrorcr TarcKe cneAyroqr4e TexHoJr orvu:oKona*rorepHEre cuMyJr,,r\Hr4 KOrepeHTH'rx xnneuuit Jra3epHO_I4Hlry,+ryoBaHHbrx lpoqeccoB' Jre)KaIqI4x B ocHoBe Jra3epHbrx a3MepeHr4fr n cpe4eMatlab.

.TexHonorz-q np.6neuHoro o6yueuv-r. (case study). rlpz paccMorp eHLrLrBonpocoB [paKTl4rlecKoro [plrMeHeHr4f, paccMorpeHHoro Teoperr4r{ecKoro
MarepLIELJIa' r4crroJlb3yercfl ALIaJrof co cryAeHT aM' HalpeAMer BO3MOXHTTx cnoco6onpeme'Ilul [ocraBJle'nofi 3a*'"v I4 HoB]tx xnn.'uit KofepeHTHofi orrrzx u c caitra<Hayxa r4 TexHoJrorzz p<D>>"

oBcrpevz c rreHbIMLI u c,,eqva,,z eraMLr, pa6oraroqzua B HanpaBneHr,rr4pa3B"',' z acnoJIE3oBaHIruI Bo3Mo)I{Hocrefi Jra3epHbrx z3MepzTeJrb'brx rexHonorzfi .

6. OIIEHOqII*IE CPEACTB A I,JIflTEITYqEIO KOHTPOI^flYC''E BAEM O C TI4, IIP OMEXYTO'H OTZ AT TE C TAIII4 I4 fI O UI T OTAM
O CB OE HLI, AUI CqITIJII4H'I ,n YTIEB HO. ME T OAZVE CK O EOB E CIIE TIEH t4E CAM O C T O.'ITIUI'H OIU PAB O TbI C TYAE HT O BTercyrqzfi KoH:rpoJIb ycrreBaeMocrkr [poBoAr.Tc, ,,o BceM BuAaM zauxruft cncrloJlb3oBaHzeM pefirzuronori cl4creMr;r. Ay4zropHrre pefirzur-KoHTponbHbre

rrpoBoArrrcr Ha 5-ofi, ll'fi u 17-ft HeAene. rlpoueNyroqHa.fl arrecrar{r4.f,rpoBoAr4rrcx n Sopue oK3aMeHa.

Pefi rr{Hr-KoHTpo .rrb Iq1
@ypre aHarrv3 nznefinrrx cr4creM,

Korraunercurrfi crrrHan B orrraKe.

lTpe o6pa:oB aHLre rDypre.

1.

2.

3.



@yuxqzx Kopp eJr.fl r{vz.

O6o6rqeHuue 
Qyurc rJuv nzx cnoficrna.

9' zusopual{LloHHa.r crpyKTypa orrrr4qecKoro aurHarra.
1 0. llpocrpaHcrBeHHax 

Sznrrp ar\Lrfl .

PefirzHr-r<oHrpo.lr J\b2

1. O4uo kr MHoroMo4onruZ pexrl M usryrtepLrflJra3epa.
2. Paguyc KoppeJr-[qLrn Jra3epHofo r43nyq eHr4fl.

4. BpeuenHa.rr KorepeHTHocrb a3ryqeHr4 fl rra3epa.
5. llsnaepeuae KorepeHrHocrrr.

6. PacnpocrpaHeHrre ssazMHofi KorepeHTHocrrr.
7. PacupocrpaHeHr4e cBeToBErx BoJrH.

8. (DyHrcqza esazaanorZ KorepeHrHocrr4.

9. Ilpe4enrulre $opu6r B3ar4MHorZ r<orepeurHocrur.
1 0. KorepeHTHoe rroJre. HercorepeHTHoe rroJre.
I 1. r{acrzrrHo KorepeHTrroe rroJre.

I 2. Teopeua BaH {zrrepra_I{epazrce.
1 3 . Cnelc rBLrfl r43 reopeMu B au I_{zrrepm_{epuzre.
Peif, rz nr-rco uTp o.rrr J\b3

llon-srze crreKJra.

floH'qrze o 6r er<rzn uoit u cy6r ex,rzn'O rz crreKJr -KaprrzH'r.
Ocnonnrre csofi crn a ofreKJr-KaprrlHrr.

Ycnosz-f, 
@ opuap o B aH." fl crreKJr-Kaprr4 Hbr.

K ourp acr cn eKn- K apTzHbr, LIn gunu $yanr, HrrrZ c rreKJr.
l,Iurep@epeHru4.s n ara$SysHoM cB ere.
Cnexn-anrep 

S ep o vr erpufl .

4.

5

6.

7,

8.

3. llpe4enrHax rpocrpaHcnleHHa.f,
OAHOMOAOBOTO na3epa.

KOfepeHTHOCTb Lr3JryIseHufl

Ilpzueprr 
''p 

aKrr4qe cK of o [p r4MeH eHr4-f, crreKn-zHrep 
@ ep oMerp u a.



9 . Cuoco6rr ycrpaFreHr4.s creKJr_crpyKrypbr.

10' {z0p aKrrufl. qacrr4rrHo KorepeHrHoro v3JryqeHr4.s.
1 1' Pacup eAeJreFrr4 e LrHTeHcr4BHo crr4 s o6 racruHa6*o4eHax.
7 2' ct a'ucrurrecKze xapaKre pvreTrrKLrKorep eHruux z: o 6p ax<enufi .13. Konrpacr z:o6p a)KeHufl.

6\ aon-. ,. x g{gg*teHv

1' ourz'recxze cI4cTeM br 14 cLrrHaJrbl, xapaKTepzcrrrK u u Mero'br aHanu3a,2. @ypre aHanr43 orrrr,rqecKoro cr4fHana.
3. Kounnex cHafl @oplta npeo6pa^:oBaHur.f, @ypre.
4' llpe4cranJreHr4e rroJrr u 4a*uefi 3oHe rrepe3 r4HTerpan @ypre,5. Ocnonurre caoficrna Oypre npeo6pa: oBaHLrfl.
6. {nyuepnoe upeo6pa3oBaHr,re <Dypre.

7. @ypre odpa:u qacro Bcrpeqaforlr4xc.,r B orrrr4Ke lByMepHbrx crzfHaJroB Azx cnoficrna.

8, llpznreHeHr.re cBepTKU AXfl aHaJrLBa

9" Crpyrrypa orrr,aqecKoro cr4rHara.
JIa3 epHoro r43nyr{eHz_f, .

1 0. flpocrpaHcrBeHH an $unnrpar\ur,

OIITIIqECKOfO CHI-HAJIA.

@ynr<qzx KoppeJr.fiq Lru npv oilLrealrlru

O"U"rlj. 

E4zucrno Lr pa3wrqare nBrreluit 4u$paKr{r4, z zHrep$epeHrrz.f,. llpzuqun

12. Kourpacr 4zSpaxqzouuofi KapTrzHlr. feorr,rerpzrrecxa.s 
TeoDrz.flgu$pax4uu.

-"r.1:;:#;:zrr 
HeorpeAeneHHocrr4 B reopr.a orrr4,recKofo czfHana z reopeMa

14. Paspeuaroqa.s culra oura.recxofi cr4cTeMbr B KJIACCI4qECKOMpaccMoTpeH]a]Z.

15. KsaHroBoMexaH Lr.l{eaKafl Mo,4eJtb
r43IyqeHr4.f, Ha IIeJrLr.

1 6. lpexzMrr r43Jryq ertkrflJra3epa.

1 7. ItorepeHrHocrb u3nyqelLrfl na3epa,
KofepeHTHocT6.

4u|paxru MOHOXpoMaTr4qecKofo

BpeueHHaa v [pocTpaHoTBetrHafl



1 8. pacnpocrpaHeHLre 
cBeroBbrx BoJrH, SyHxqzx ssazxaHor1

pa3rzrrHbrx cpeAax r4 CACTeMax.

19' llpe4eJrEHbre sopn*r nsaz\auofi KorepeHrrJocra, KorepeHruoe rroJre,HeKOfepeHTHOe rroJre.

20' Teopeua Bau r{z'epta-IJe1'rzxe. 3na.{eHze reopeMbr rr oJreA erBufl u3Hee.

KOfepeI{THOCTT4 B

crreKJr-r4 r{rep S ep ola erpuu.

llpari,reprr IIpaKTI4rrecKOfo rrpzMeHeFrat

23 . Teopelra Ban I{zmepra_{epHzxe.

24. RorepeHrHbre v:o6paxenax.
wso6paxeuuir.

XaparrepLrerHKu KorepeHTHbrx

25' cnercn-Kaprr'rHa, ee cB ftcrna 14 yalroBua $opnrzpoBaHar.
26' ocuoBl{ble cnoficrna crIeKJI-Kaprr4H'r uyarroBLr.a ee r}opr,a upoBaHr4fl.
27. HopurarrbHo pasBrrrafl cneKrr_Kap rLrHa, ycnoBns ee ua6rro4eHax,

K o HTp a c r crl eKn _ K ap rr4 Hbr, 14 H ILrBr4 nyam; u rrfi crr e K Jr.

2l)' r4m epcf epeuqax n azs sysHoM cBere. cneu-znrep 
$ ep oMerpar.

29 . Cnoco6r,r ycrp a*eHyrfl cneKn_crpyKrypbr.

"r"rJr';.T;:crl4secKI4e 

xapaKre pr4cruKuKorepeHrH'x 
uso6pa>xeuzri. Kourpacr

21. lu$paKrJuflqacrvqHo KorepeHrHoro v3ryrreH1r.s Ha orBe pcruur4 rrlena.22. Cnexl-aurep0epoMerpl4.s. llpauenr,r Trr..,qrnrrrr^

G) 
'onpocbt K ccwtocmoflmeJtottofi pa,ome cmydeHmil;

1. Onrz.recKze cacreMbr, oneparopbr, SyurqzoHaJrbr.
cI4CTeM.

2. Oulurrecrcaft czrHaJr r4 ero npeo6pra:oBaFrr4e.

3' Irpe4craBJreHze rroJr.f, e 4a*uefi s'He r{epe3 r4HTerpan @ypre.
4, Ocuosnrre cuoficrBa [peo6pa:oeaHzx @ypre.
5. Anropzrlatr EII@.

6. cDypre-odpa:rr uaz6oJree rracTo BoTpeqarculuxcfl
carHaJroB u ux csoircrBa.

7. BrruonHeHrre Oypre_upeo6pa:on aLrLrflB cpeAe Matlab.
8' Tp ancn flr\r4,HHafl cr4MMerp'fl.4zSp axqzo'HOfi KapraH'r.

Tzuu olrTaqecrax

B orTaKe AByMepHbrx



9. u{w..nDrl qryHKtu4lr, unoicrna, onepaqza.
10' {aQp atrrufl z rznrepsepeHrlu.s cBera" onpe4ereuze.

llourrze o6o6uleuHrrx SyHxrtzri, Cnoficrna,

11. TOHXOCTZ B T'OJII(OBAH LIV TEPIVII4HA <4ZQPAKI{I4.S)).

12. KsaHroea,fl npr4poAa oJreKrpoMarHrrrHoro vsnyqeHus. llpzuqzn
HE O''P EAEJIEHHO CTI{ B TE OP AI4 OIITI4 LIC CKOf O CI4.HAJIA.

13. Pa:peruaroqa.f, auJra onrz.{ecxoft
paccMoTpe]i^uu.

1 4. Kn auloB oMexaHuqecKar MoAeJrb 4rzQpaxqzz.
15. PacnpocrpaHeHr4e esaz\,ruofi KorepeHTHocra

CBETOBbIX BOJIFI.

I6' 3na'{eHI4e reopeurr Bau L{vrrepa-I{epHaxe a cJreAcrB Lrfl Lr3 Hee.
17 ' Muororto40nrrft pexnM r43nyr{eHr4-s na epa. pa*uyc KoppeJrriur4,

JI€l3 epHoro z3nyrleHLr.fl .

18' ourzKa Br4HTorbrx rroJre fi utmcr,rHryn.qp Has orrLrKa.
1 9. llousrve crreKJr. odler<ruBHa_f, z cy6rex T r4BHaflcler(Jr_KaprrrHbr.
20' trIHrepsepeHru4-s B 4zssysnona cBere. cuexn_zurepseponrerpa.f,.

llparraeprr rrp aKTr4Lre cKoro rrp aMeHeHrr.f, .

21" ' craruc'rI4qecKl4e xapaKre pLrcruKuKorepeHrnrrx zso6 paxceuuir. Konrpacr
tzso6paNeH'rfl c yuerona AIrcKperHocra cneKTpa [oAcBerrr4Barox]efo v3ny'eHufl 14Hanp aBneHrr{ [o.4CB eTa.

7. YTIEEHO-METOAI4IIECKOE PIUHOOPMAIIHOHI{OE
oEE CIrErrEHr.E [v.'\prfrJrprHbr (M OAyJr.fl )

a),ocHonrrafl Jrrrreparypa :

1' luanAapou B'M' ocrionr'r saszvecxofi u xnanroaorz olrrrr(rr
[3nexrponnrrfi pecypc]: yre6uoe noso6ue/ lllan4apon B.M._ 3lexrpou,
TeKcroBl;re AaHHbIe'- Tonacx: Tovcx uit rocygapcrBerH sri.t yt'nepcr4Ter cr4creMyrIpaBJIeFI."n v paAI4osneI(rpoIlI4KI4 

' 2012"- 1g7 c. h-tlp;//www*ip-r-b-.q.qlssh-o-p,ru./
1 4 0 1 8"-- 3EC <IpRbooks>
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2' ctenanona' B'A' ocnoerr nonnosori orrraKr4, vqe6uoe noco6ze
[3nexrpoHHrrfi pecypc] : yre6Hoe nocodze. _ OnexrpoH, AaH. _ M. : MITICI4C,2012. 

- 128 c. http:l/e.Ianbook,com/books/elo,-an4 
^r-.^o- , r . ,

3' BoriocrHI4KoB, B.f' MeroAbr aHan u3a H cr4HTe3a r(orepeHTr{brx cBeroBbrxnoneft [3rrexrpousrrfi pecypc] : MoHorp a$v.n. Onerrpou. I{aH. M, :@zsuauzr, 2a14. 255 c. http:l/e.lanbool< cnrnlh^^t .^/^1^-^-_, , , ^ r_ooks/el ot.ah+ hL^epl 
1_Hlgss

6) 4onoru{vTeJr},H afl ilrrreparypa :

I' Kovroqr<'ft B.A. ocuonr,r xorepeurHoli o',rr4Ka H ronorpaQza
[3nerrporruufi pecypc]: yue6noe noco6we/ Ko^aoqxzlz B.A,- 3lexrpon.reKcroBbre AaHHhre"_ M.: pocczftcxuir yHr4Bepcnrer Apyx6rr Hapo4on, 2011._
1 68 c. http : / I www. iprbookshop.ru/ I I 43 L_OE C <IpRbooks>,

2' Ilaurc6epr f.c. orrzxa [3nexrpouslrfi pecypc]: v.re6. noco6ze: rnnBy3oB. / Ilanrclepr f.C. _ 6_e
jfftp*AUWW_gtU 

vvr/r r.v. _ o_e v3A., crepeor. _ M. : @tr{3MATIII4T, 20rc,
9JB5g.?2_ilQ_3-_1"*_5_h_ft nl.3' Mauqrrson B'n' Korepeuruax Lr ne.,uueituax orirr4Ka rporonurrxr(pr4crannoB [Onerirpouurrfi pecypc] / MaHqrrson E.Z, _ M. : @Z3MA tnUfl:,20 09, hftplw.yrysudentlibra rv rr r /hn., r. /T e D rr rn -, o . n A ^

B) rurTepHer-pecypcbr:
{u/b_saVfsR\lgzg5g22]pWJ_hjrd,

1. http:l /www"quantum_electron"ru

2. http:/lufn.ru

3 . http: I /journals. ioffe.rul

5.

6.

4. http:I /ww:wJaSpr.fu
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llporor<on JVI oT roAa
3 an e4yrou1zfi r<aS e4pofi

(OI4O, loAnucr,)
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