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1 . IIE JIII O CB t)EHUIfl 

^VICTIT4IIJII,IHbI
I-{enxltrz ocBoeHl4.f, AvrcrJLrnrrutrrrr <JlasepHbre r43MepeHr4.f,)) .rrBJr;rrorcx Sopuin-

poBaHI4e y o6yvarorqIzxcfi rIoHI,rMaHur' $uzuuecKrzx ocHoB MeroAoB r{ cpeAcrB r43-

MepeIII{.[, OCHOBaHHbIX Ha r4CrrOJIb3OBAHyrVr JIaSepHOtO I43[yqeHVrfl., Vr nonyrleHze

[paKTI{qecKI4x HaBbIKoB In.n rrocJlelyrculefo rrctroJrb3oBaHr,r{ grrzx zuauufi. npvt

pa:pa6orKe I,I oilltl{v.vaarJvru MeroAoB, opeAcrB I4 TexHoJrorufi, r4crronrcyro[]r4x na-

3epHoe r43[yqeHr4e.

2. MECTO AI4CUr,IfrJrr4Hbr B CTpyKTypE OfTOII BO

/fracquunuua <JlasepHble I{3Meperrr4.fl)) orHocvrrafl. r< 5a^soeofi -rracrtr ocHonsofi

upo$eccutoHamnofi o6pa^:onarenrnofi rpofpaMMbr noAroroBKrr laxatanpoB rro

HanpaBnenzro <<Jlaseplr.afl. TexHI4Ka r4 na3epHbre rexHoJrorr4rr). Wzyueuwe Ar4crlun-

JII,IHbI rlpoxoAl4T B 6 ceMecrpe, HaxoAlrrc.rr B [orz.{ecKofi v coAepx{arelrbHo-

MeroArlqecrofi B3aI4MooBfl3Lr c raKI4M?r Aprcr\r4trlrkrHaMl4 rar <KorepeHTHa-fl orrrr4-

xa>>, <<OcHoBbI onrI4KI{)) u <llpzrna4:nafl orrrrlKa)), Koropbre [penoAarorcr o6y-

qaroqzMc.fl B np e.qbrAyrrlux ceMecTpax npofp aMMbr rrolf oToBKrr.

Vcnerunoe ocBoeHue Avrcr\r4llJlr4Erbr <Jla:epnue r43MepeHz.q) npeAnonafaer

HaJII4tII4e y o6yvatoql4xcf zuauttit, yuenzfi rr roroBHocrefi, [onyqeHHbrx npr4 r43y-

qelrr4tr yKa3aHHbIX AI4oIII4uIrr4H14 B xoAe npoxoxAeHHfl yve6nofi npaKTr4KH.

Ocnoeuure Al{cqurrnznrt <<JIasepHLIe r{3MepeHl4s> ueodxoAr4Mo Arrfl, tr3yrre:nvrs.

KypcoB <<BsaIzIr,rogeficrnue Jla3epHoro H3nyr{eHtrfl. c Beu{ecrBol,r>>, <JlasepHa.f, Tex-

HI4Ka)), <<[vIa|uocrLrKa Beu]ecrBa na3epHbrMr4 MeroAaMr4 u na3epHo-

I4HAyuI,IpoBaHHbIe npoqeccbr>> u <Knar{ToBbre r.r3MepeHr4flit, d rarcr(e 4nx e$Sex-

TI4BHoro nrr6opa HanpaBneuuit u MeroAoB HayrrHo-vccJreAoBareltcr<ofi paSorrr,

BbIIIoJIH-f,euofi o6y.raroqtrMvrcfl B AeB.rIToM ceMecrpe, vr AalrbHefiurefi rroJrforoBKt{

BbrnycKHofi rnalz$r4KarlzoHHofi paSorrr.



3. KOMIIETEHTII4T4 OEyITAIOIIIEI'OCfl., @OPMTIPyEMbTE B PE-
3 yJIb TATE O CB O E HI4.fl AU CIIUIIJIpIHbI (M OAI/Ifl )

I) peynrlare ocBoeHLrA AracrlzrnraHu odyrarorqvlficr AonxeH AeMoHcrpl4po-

Barb cneAyrorr{I4e pe3yJlbrarbl o6pa:onaurax :

1) 3uarr:

- Merolr4Kr4 rrpoBe4eHnfl, gKclepr4MeHToB, o6pa6orxr4 vr rrpe4craBJleHl4fl

oKcnepr4MeHrarrbErbrx AaHHbrx (IIK- 3 ) ;

- ocHoEHbIe 3aKoHbI ecTecTBeHHoHayqHbrx Ar4cIILInnI4H, MeTOAbI MaTeMa-

Tr4qecKoro aHaJrr{3a 14 MoAeJrr{poBaHr4r, TeopeTr{qecKofo r4 SKclepI4MeHTaJIbHofo

uccneAoBaHr4fl,, ueoSxogzMbre AJrr rroHrzMaHufl, vr vcnoJrb3oBaHl,lt pe3ynbraroB JIa-

3epHbIX II3MepeHIzrfi (OIIK-6) ;

- ocHoBHbre MeroAbr, cuoco6rr a cpeAcrBa nortyqeHr4.rr, xpaHeHrrfl, nepepa-

Sorrra znSopvrarJW, valorrb3oBarb HaBuxu paSorbr e KoMrrbrorepoM KaK cpeA-

crBoN{ ynpaBrreHzx zn$opuaquefi (OIIK-4).

2) Ynaerr:

- npoBOAr4Tb Ha[raAKy, Hacrpoiiry, rocrzpoBKy kr onbrrHyro npoBepKy na-

3epH6rx upu6opon r4 crzoreM n raSoparopHbrx ycnoBr4{x v sa o6reKrax (IIK-5);

- paspa5arbrBarb Synrqr,roH€urbHbre u crpyKrypHbre cxeMbr Ha ypoBHe Mo-

Aynefir y3noB ?r oJreMeHToB na3epnofi rr:xur4Kr4 rro 3aAaHHbrM TexHr4r{ecrurrn rpeSo-

BaHr{rM (IIK-6);

- rrpoBo"qr4Tb gKcrreprlMeHTbl, o6pa6orKy r4 npeAcraBJrf,Tb oKcrrepr4MeH-

raJrbHbre AaHHr,re (OIIK-6).

3) B.rra4err:

- cuocodnocrbro yrrr4TbrBarb coBpeMeHHbre reHAeHrlrrr4 pa3Bl,rrnn rasepuoit

rexHr4Krl (OIIK-a);

-- clIocooHocTbro clrcTeMaTr43rlpoBaTb Hayr{Ho-TexHr4qecKyro rrHQopMarlr4ro

rro reMarr4Ke r4ccJreAoBaHr,r.rr (OIIK- 5),

- cuoco6nocrbro K rrpoBeAeHr4ro r43MepeHr4fi napavrerpoB r{ xapaKreplrcrr4r(

Jra3epHoro r43JryqeH r4s. rto sa4anuofi Me'roAzKe (IIK-3 ) ;



4. CTPyKTyPA r4 C OAEpXAlErr4E Ar4CrIrrfIJrI,tHbr

O6rqaq rpyAoeMKocrb AuIcqr4rrJrr4Hhr cocraBn.rer 5 saqerubrx eArrHr4q, 180 qacoB.

5. OEPA3OBATEIbFIbIE TEXHOJIOII4I4

flpoee4eHue JIeKIII4oHHIIX zaunr.uit oSecne.{eHo c[eqzanz3r4poBaHHbrMr{

ay4vrropvflM.v\ oOopyAoBaHHbIMI4 KoMrfblorepaMr4 r4 oJreKTpoHHbrMr4 npoeKTopa-

MI4, rr:to rIo3BoJI-[er corrpoBox{Aarb rITeHr4e lerqzfr AeMol]crpa\ueit KoMm,rorep-

Hrx crafi4on.

B pavrxax JTeKIII{oHHoro Kypca [cnonb3]Torcr raK]Ke aJren]Torrlr4e rexHoJr orkrr4i

o KoMnblorepHble cvMynnr\r4kr na3epHo-r{Hlyr{r4poBaHr{brx [poqeccoB,

nexaulr4x B ocHoBe Jra3epHbrx [epcneKTuBHbrx rexuonorzfi .
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o 'fexHoJlorl{t rpo6neMHoro o6freHr4{ (case study). llpu paccMorpeHur,r

BOIIpocOB npaKu4qecKollo [pLIMeHeHLIfl pagaMoTpeHHoro TeopeTI4r{eCKorO MaTepHa-

JIa, I4cIIoJIByercs Al4anof co cryAeHTaMr4 Ha npeAMer Bo3Mo)nHbrx crrocoSon peure-

HHr IlocraBleHuofi 3ana.qu.

r Bcrperrz c fIeHbIMu tr ailexryarvraravrkr, paSorarcrr{HMr4 B HanpaBneHLru

pa3BLrtr4fl I{ IrcrloJlb3oBaHr4.rr [epc[eKTr4Br{brx na3epHbrx rexuolorvri.

6'. OTIEHOTIHbTE CPEACTB,A, 

^Irfl 
TEKyIIIEIO KOHTPOJITI

I/CTIEBAEMOCTI4, fIPOMIETTYTOIIHOIZ ATTECTAUI4I,I fIC)
r{TorAM ocBoEHLIq [VCrryrIrJIr4FIbM yTIEEHO-
METOAUTTECKOE OEECIIBTTEIII4E CAMOCTOTITEIbHOfi
PAEOTb]I CTI/trEHTOB

a) ao np o cu p e iumu ru e-xournp onn :

Pefiruur-rconrpo.nr 1

1" Ocuonurre cnoficrsa Jra3epHoro u3ryrreHvrfl, 14 ocodeHuocrr,I ero npa-

MeHeHr4fl B r43Mepr,rreJr6Hbl{ ycrpofi crnax.

2. KnacczSLrKarlufl,ycrpoftcr,B Jla3epHoro r43Mep eHuflrzuefiurrx pa3Me-

poB.

3. Jla^:epurrfi reresusrzousuiiupoeKTop cBeroBoro eer{eHr4r.

4. VIzvepwreJrl4 Jll4Heftsrx pa3MepoB c r{cnoJrb3oBaHr4eM BoJruoBbrx

csclftcrn cBera.

5. Jlasepuue zHrepSepoMerpbr.

Pefirunr-rce4rpgur-Z

1. f,rzSpaxqr4oHHbrecnoco6ur.r3Mepelrr4f,
,)

a

JIa: epuax 3irJrr,rilcoM erpvfl .

Jla:epuue MeroAbr r{3Mepe Frr4f, cKopocrefi .

4. Ia^:epuax4eSer<rocKorr4.f,.

5. Ocuonnrrerrrrrbrna3epHbrx4eSer<rocKorroB.

Pefiruur-rcourpo"nt 3



1. KorepeurHo-orlTr{qecKrze MeroAbr aHanvr3a4e$er<rocr<onn.recKofi

uuSopuaqvz.

2. Ocnoert I4cIIoJrb3oBaHufl, r'ororpadlr4r4 B ycrpoffcreax Jra3epHbrx r43-

lrepeHuft.

3. folorpauMbr, MeroAbr r4x 3arrLrcv Iz BoccraHoBJreHr{f,.

f ou o rp a$ vrre cKafl. rznrep {l ep oM erp z.rr.

Konrponr 4e$ opvr a\vfr, noBepxHocrz oSlexroe.

? ) 6 0 np ! c!14 ]ltl 04ea!.

1. OcHoeurle rIoH.rITI4{ Merpc)norr4r4: cpeAcrBa r{3MepeHr,rfi, pesy.urrar u

lorpeluHocrl{ I43MepeHLIfi, ercueprHble MeroAbr or{eHKZ Kar{ecrBa, o5pa6orKa pe-

3ynbraroB I{3MepeHuIfi , staloubr, rloBepor{Hble cxeMbl.

2. Mero4rtI43MepeHI4fi: HeuocpeAcrBeHHufi (lreroA Henocpegcrneuuofi

, olleHrca), ara$SepeHlllrallrurtfi, nyrenofi, coBnaAeHufi, salrerqeuufi. Xapax'repn-

crI4KIz MeroA a Iz3M ep eHrrfi : r o rp eruH o c:ru vr Avrarraso H r43 M ep enufi,.

3. OcHosHrIe upI4HI{IzIIrI orlTrrr{ecKrrx rz3MepeHr{fi. Knaccz$uxaqrza rtre-

TOAOB OTITLIqeCKI4X I{3Mep eunil: MeTOAI,I, O CHOB aHHbIe Ha aH aJII{3 e OIITTTqeCKOIO

zsobpaxeHtrfl, Ha alnanvlree Qopvmr BolrrroBoro Sponra ) rra aHalrvr3e cBeroBbIX ro-

TOKOB.

4. Portr I4 xapaKTep onrl4rrecKoro zso6paxceHnfl,rrpv a3MepeHr4.rrx.

5. O6terru u3aqarryrl{3MepeHl4.f,, r43Mepr4TeJrbHbre cxeMbr u ocoSenuo-

crr4 Lrx SyHxquoH alrsofi crpyKrypbr.

6. Tuiloebtey3JIbI olrLILIecKZXr{3Mepr4TeJrbubrxlpuSopoe (xolnunaa-

Top, aBToKoJIJII4Mitrop, MIrKpocKor, aBToKoJrJrr4Marlr4ollnrrfi uuxpocxon).

7. @ynr<quoHaJlbHble 6rorz orrr4rrecKr4xr43Mepr4TeJrbHbrxnpra6opon

(ycrpoficrBa HaBeAeHnfl, orcqerHbre yc'rpoftcrBa, ocBerlrreJrbHbre ycrpoftcrBa,

KoMrrbrorepH br e xounlexcrr).

8. llpzeioprr rpol{3BoAcrBeHr{oro KoHrponx, Crpyr"rypaorrrzrrecKux

I43MeplireJrbHbrx cxeM u vx y rl.r4Qrzr<aqrz r.

9. OcuoBnue rrplzHtll{nbl lprzMeHeHrrfl TeHeBbrx MeroAoB nnfl Bwsyanu-

3arJkrvr S a^: onux HeoAHop o4uo crefi .

A



10. Metor cser.suefic.q rorIKI{.

I 1. Me'roA FIo)Ka Ir ulenl4,

12. BuSop orIrI4MaJIbHbIX napaMerpoB reuenofi ycraHoBKI4.

13. llpzrraeneHrze na3epa B KarrecrBe r4crorlHllKa cBera npl4 TeHeBbIX I4c-

CJIE,IIOBAHI4.'IX,

14. Znrep$epeHllnfl or AByx HcrorIHrIKon. Bpenrel{Ha.n 14 tlpocrpaH-

cTBeHHa-{ KOfepeHTHOCTb.

15. ZnrepSepeHrlr4oHHble roJlocblpaBHoro HaKJIoHa.

16. IrInrepSepeHIIr{oHHbIe rroJlocbl paBHofi roluqzutt,

17. Ilpuri,reneHr4e Jra3epa B KalreerBe rrcrorrHr{Ka cBera npl4 HHTep$epeu-

rlrroHHbrx r4ccJreA0 B aHuflx.

a) aonpocbr K car4ocmoflmeilunoil pa6ome cmydeumu:

1 . OcnoeHbre n apaMerpbl n a3 epHoro I{3nyqeHl4,s.

2. OcnoeHbre orrpe AeIre:r^:zfl 14 e4urHvrrJbr rl3MepeHr{f, 3Frepferl4r{ecKl,Ix napaMer-

poB r{3Jryl{eHufl..

3. flprzuqk[rh rexHr{qecKafl,pearru3arJnfl. KaJropr{MerpuqecKoro MeroAa r{3Me-

penufi MorrlHoerr{ z gHeprvvr Lnnyrrenr4fl.

4. flpzuqvrrvr rexHr4rrecKafl.peuru3ar\vx. QorosrexrprzrreaKoro MeroAa I43Me-

p euuit, M o rrIH o crr4 14 3 H ep r Lrvr Lr3 ily qelr.LI fl .

5 . O cH osHr,re rrp I{HIII{II bI Ir3 M e p eHu; fl. IIrIorH o cr v oHeprurv.

6. llonsrze roqlrocrlz Ir3Mepeuzfi .

7 . Av'rrrl'uryAHoe AeneH?Ie ollTlzqecKoro I43nyq enufl..

8. OruuSrcu rr3Mepeuufi. npu KoHrpone ryqKa.

9. I-lpuuqr4rrbr r{3Mepennfl rorreperlFloro pa3Mepa nyqKa.

1 0. I,lsruep eHpre p acxoArzMo crr4 ryqKa vrsnyqeerufl..

1 .[. MeroAbr rz3Mepe:nutr nonspr43aqrrr4 na3epHoro r43ryr{eHr4.f,,

| 2 . f Ipuwrlrz rr br o cr a6 r e n vrfl . orrrvr.r-.o c K o f o u3 nyrr e H z-8 .

13. flpzurJkrnvrexHrzqecKas.peailvrcarJzrflr43MepeHrz-s onrur{ecKlrx Anv:u BoJIH,



l4.BzauxrocB.q3b MexAy ruupzuofi rroJrocbr, BpeMeHeM KorepeHTHocrrr v g.nv-

nofr rorepeHTHocrr4.

15" ZnrepSeponrernqecKr4e MeroAbr r43MepeHr4fl.ruLrpvHbr rrvrHLrvr43[yrreHl4-fl.

1 16. @ynrIII4.rI pacce fllr.vrfl .

1 7. Tzno ebr e o rrr4qe cKrl e cr,r creMbr v vx xap aKTepr4 crr{Kr4.

18. Cpannzrenurrrfi aHarrur3 MeroAaoB KoHrponfl rrJrocKr,rx, cSepzuecKl4x r{

acSepzuecKr{x noBepxuocrefi .

,7. I/IIEEHO-METOAruECKOE VI I4HOOPMAIII4OHHOE OEEC-
TIETIEHI{E AUCqUIIJII4HE,I (MOAynq)

a) ocnonnafl Jrrrreparypa :

1. Au4peen A. H., fanpunon E.B., Llliuauuu f. f. u Ap. Orrz.IecKl4e I,I3Me-

peHr,rfl: yue6uoe nocoSze. M.: Ynr,reepcr4TercKa.rr KHr4ra: Jloroc, 2012. - 416 c.

http : I I znani um. c om/b o o kre ad 2 .php?b o ak: 4 69 I 7 8 .

2. Ilazepuue nprzSophr r4 MeroAbr r43MepeHr4r AanbHocrz: yue6. uoco6ve

Bornraucrzft B.B. u 4;p. llo4 pe4. Kapacurca B.E. ZglareJrbcrBo: (M|TV ravr.

H.3. Baynrana), 2012, 92 crp. http:llwww.iprbookshop.rul31435 3EC

<IPRhooks))ro raponrc.

3. Merponorr4.rr r4 cpeAcrBa r43MepeHuir.: Y\e5Hoe rroco6ue I B.O. lleneezH.

- M.: HZII ZH@PA-M; Mu.: Hos.3HaHue,2013. - 272 c.

http : I I znanium. c om/b o okre ad2 
" 
php ? b o ok: 5 4 6 6 5 9 .

6) 4ononHrrreJrbHar Jrnreparypa :

1. Jlasepuoe r{aHocrpyKrypr{poBaHr4e Marepr4€LnoB: MeroAbr pearr43ar\Hu14 Akr-

arHoorrrKz : yue6uoe noco6ue I C. M. Aparcerrr.u lu Ap.] ;.- Bra4uvnp : BnfY,

2010.- 139 c.

2. IIazepur,rfr rzpocron. Fapurcuu B.B. vr trp.VIzgaretrccrso:MfTV zvr. FL3.

Bayvraua 2010, 2.3 crp. http://www.iprbookshop.rul31043. 3EC (IPRbooks>>,no

rrapoJrro.



3" ConpeMeHHbIe rpoSreuu orlrorexHzr<z [SneKrpoHHbrfi pecypc]: yueSHoe

noco6ze/ IO.C. f'ynuua [u ap.].- 3lerupoH. reKcroBbre naHHbre.- M.: MocKos-

cxvrit focyAapcrBenurrfi TexHr4trecrcuit yuuyepcr4Ter r.rMeHr4 H.3. EayMaHa, 20IA.

9 6 c. http ://www. iprbookshop.rul3 I25 6. 3EC <IPRbooks)),ro ilaponrc.

n) uporpaMMHoe o6ecueqeHr{e H I4ulepner-pecypcbr:

1 . http: I lwww. quantum-electron.ru

2. http://ulh.ru

3 . http:/ ljournals.ioffe .rulpjtf

4. http: I lwww.la ser.ru

5. http://www.cislaser.com

8. MATEPI4AJIbHO-TEXHI4ITECKOE OBECIIEIIEHI4E TI4]I\V-
IIIIIHhI

flpeno4aeaHr4eAvralJvrilnuHbrrlpeAycMarpr4Baernpr4MeHeHr,reMynbrrrMeguituux

Irpe3eHTallnit u KoMrrbrorepHbrx cr4MyJuruzfi , vro oSecreqzBaercf, npoBeAeHr{eM 3a-

rtrrruir n oSopy4o.BaHHbrx Mynbrr4MeAufi nrrv oSopy4oe aHr4eM ay Akrr opLrnx r<aQ e4pnr

OzfIM (uyt. 420-3, ayg. 430-3).

,,{nr o6ecreqeHzf, npoBeAeHr4.rr npaKTr4qecKr4x pa6or r4Merorc-s KoMrrbrorep-

HbIe Krraccu r<a$e4pu (DzlIM (ra6.511-3, m5. 100-3).

Nnr o6ecrrer:reHr4{ npoBeAeHux wt6oparopHbrx paSor rzMerorc-r{ cnequ€LJrr,r3r4-

poBaHHbIe yue6Ho-Hayr{Hbre raSoparopuvr, oSopyAoBaHHbre coBpevreunrru o6o-

pyAoBaHLIenr (na6. I07 -3, 107 a-3, 419-'.1, \23-3) "



Pa6o.ras [porpaMMa ALrcr]krrulrrHr,r cocraBJreHa B coorBercrBrrrr c rpe6oBaHr{r-

nru @fOC BO uo HarlpaBneuwro 12.03.05 <IagepHa.fl rexHraKa v na3epHbre rexHo_

nofI4H))

Pa6ouyro nporpaMMy cocraBr4n

Peqeuseur
(npe2lcrau4reJrb pa6oro4arenx)

flpe4ce4areJr b t(oMtr ccvrr rz.er4//,

3a-sr<zH A.A.
(OI4O, no4nzcr)

jwu),w C,A.
(naeclo pa6orrr, Tlbirxnocm, @I,IO, uo4nr.rci)

flporpanaMa paccMorpeHa z o4oSpeHa Ha 3aae4aHkrkl

3 ane4yrorqzfi rcarpe4pofi

(@LIO, uo4nzcr)
Pa6oqas rporpaMMa paccMorpe:erarr o4o6pena Ha 3acerawuuyte6Ho-MeroAz-{ecrcofi

KOMT4CCI{I{ HanpaBneHl4f,

Eak/zaaqaq

(OI4O, no4nzcr)



JIU C T frE P E'yTB E PXAEH.VTfl
pAE orrrE rZ up o rpAMMblr Ar4 crlr4[rr4Hbr (M oAyJrfl )

,fu/5./t.1/ -yr{e0Hbrr4 foAPa6o.ra.s nporpaMMa o4oSpeHa Ha

flporrrrcol 3ace4a:anx rcaSe4pu J\b foAa

3 an e4yrorqzfi xadL e4poii

PaSo.ras nporpaMMa o,4oSpeHa:ua yue6nrrfi ro4

3 ane4yrorqrzft rcaS e4p oii

Pa6o.ra.s nporpaMMa o4o5pe Ha Ha ./i7- /9 yve6urrft ro4

flporor<on 3ace4anvrx ra$e4prr JVs

3ane4yrou1vfi rcaSe4pofr

C.M.AoaKeJrrH

C.M.ApaKerrtrH


