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1. IEJIb OCBOEHUS TUCITAITIJINHBI

Heabto ocBoeHus mucHUMIUIMHBL  “JlasepHble  CHCTEMBI  CIEIHMAJIbHOTO
Ha3HAYCHUS  SIBIIETCS  O3HAKOMIEHHE ¢  (DM3HYECKUMH IIPUHUHKIIAMH,
TEXHOJIIOTUSMM HM3TOTOBJICHHA M TPHUMEHEHHS COBPEMEHHBIX CHCTEM JIa3e¢pHOTO
M3JTyHCHHMS UL DPEUICHUA Y3KOHANpaBICHHBIX 3alad B CHELHAIN3UPOBAHHBIX
YCIOBHAX IPUMEHCHHS B OKPYIKaroIeit cpebl.

3agaun TUCHHUIIHHDBI:

® TONy4YeHHe 3HaHUHA B 00/1aCTH (PHU3MYECKUX INPHHIMUIIOB, NEKANINX B
OCHOBE [CHCPAlMM JIa36PHOTO BBICOKOKAUECTBEHHOI'O W3JIYYEHHUS IOBBIIICHHOM
MOIIIHOCTH;

¢ 3HAaKOMCTBO C TEXHOJOTMSMHU IPOCKTHPOBAHWA, U3IOTOBICHHS U
HCTIBITAHNS CIIENUAIN3UPOBAHHEIX JIA3EPHBIX KOMIUIEKCOB M CUCTEM,

* nproGpeTeHHe YMEHHI 10 POEKTUPOBAHUIO Y3JIOB U 3JIEMEHTOB Ja3epHOM
TEXHUKH, (QYHKIHOHUPYIOIUUX B CIENHATA3HPOBAHHBIX YCIIOBUSIX [PUMEHEHUS U
OKpPYXKarolel cpebl.

2. MECTO JUCIIAIIIMHBI B CTPYKTYPE OIOII BO

HMucuunnusa “ JlasepHele CHCTEMB! CITEIMANBLHOTO Ha3HAYESHHS OTHOCHUTCH K
AUCLMIUTHHAM 10 BBIOOPY BapuaTUBHON yactu OITOIT.

W3ydenwe  AMCIUMIUIMHBI — NpeAmoiaraer  HaJaddie Yy  CTYJIEHTOB
(byHOaMeHTalbHBIX 3HaHHE B 006JaCcTH obuieit GUBMKM, ONTHKM, KBAHTOBOI
HJIEKTPOHUKH, Ja3epHOH TeXHHUKH, UHDOpMaATHKH, 3NEKTPOHUKH 1
MHKPOIIPOLECCOPHOM TEXHUKH.

3HaHus, ONYYeHHBIE B PAMKAX U3Y4eHHS MAHHOMN JUCLUILIUHEL, MOTYT OBIThH
IIPUMCHEHBI TIPH H3y49E€HUM JPYIUX CHEUUMATBHBIX NUCHUIUIMH [0 NPO(GUIIO
MIOATOTOBKH.

3. KOMIIETEHIIUU OBYYAIOIIETOCS, ®OPMUPYEMbIE B
PE3YJIbTATE OCBOEHUS U CIIUTIINHBI
B n1npomecce ocBoemus maHHOM AUCLIUATIIMHBL CTYACHT (QOpPMHPYET u

HAEMOHCTPHPYET ClIeaYyIOLIe HpO(i)eCCI/IOHaJIBHBIe KOMIICTCHI N,



1) cmocob6HOCTEIO K aHalu3y, pacuéry, IIPOEKTUPOBAHUIO U
KOHCTPYHPOBAaHHUIO B COOTBETCTBHHM C TEXHHUYECKUM 3aJaHHeM THIIOBBIX CHUCTEM,
NpUOOPOB, JETaled U y3/10B HA CXEMOTEXHHYECKOM H JJIEMEHTHOM ypoBHX (I1K-
5);

2) cmoco6GHOCTBI0O K OLEHKE TEXHOJNOTHYHOCTH M TEXHOJOTHYECKOMY
KOHTPOJIO MPOCTBIX M CPeAHEH CIOXKHOCTH KOHCTPYKTOPCKHX —peLIeHuH,
paspaboTKe THUIIOBBIX IPOLECCOB KOHTPOJS  IIApAMETPOB  MEXaHHUYECKHUX,
ONTUYCCKUX U ONTHKO-JIEKTPOHHBIX AeTaneil u y3inos (ITK-6).

B pesynbsTare OCBOEHMS JUCTIUIIIINHEL obyuaroniuiics JOJIKeH
ACMOHCTPHPOBATH CIEAYIOIINE Pe3yIbTaThl 00pa3OBaHMs:

1) 3HaTb: OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX NUCLUILINH, JEXKAIIHE B
OCHOBE Pa3pabOTKH y3/I0B M GJIOKOB CIeLHaTH3UPOBAHHBIX Jla3epHBIX cucTeM (ITK-
5, IIK-6);

2) YMeTb: COCTaBNATH ONMCAHWS MCCIENOBAaHUM U  pa3paGaTbiBaeMBbIX
IPOEKTOB B 00JIACTH JIa3E€PHBIX CUCTEM clenuaibHoro HasHavenus ([TK-5, TIK-6);

3) Bnaperp: HaBBIKAMH 1[0 pa3paloTKe Y3I0B H BIEMEHTOB JIA3epPHONU
TEXHHKY, QYHKUMOHUPYIOIIUX C MCIIONB30BAHAEM TBEPAOTENBHBIX AKTHBHLIX CPe/
# OJIOKOB IIOMYNIPOBOJHUKOBBIX JIA3€POB, ONTHYECKUX DIEMEHTOB ¢ CeleKTUEHBIMU
1 HenmuHeHeIMU cBoricTBaMu (T1K-5, TTK-6).

4. CTPYKTYPA H COAEP KAHUE TUCHUIIJINHbI

OO61as TpyAOEMKOCTh AUCHUILUIMHBI COCTABISET 4 3a4eTHBIX enuHuNEI, 144

qaca.
Buapr yuebroii pabotl, Brxmoyas
] CaMOCTOATE/BHYIO paboTy CTYACHTOB O6nem yuebHoii @opMul TeKyLIEro
g W TPYIOEMKOCTS (B Yacax) paboThl, KOHTPOJIS YCTIEBAEMOCTH
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] it g 5] = g 2 | g HHTEPAKTHBHBIX cemecnipa),
n/u ey [ & E = el gl 28 % | METOM0B bopma npoMeEKyTOHHOR
5! E z| 2 § g L§ s &l & | =| (muacax/%) aTIeCTAURE
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&} a, 8 % 3
= g | £
|, | ®usnueckne 1 onrudeckne .
CHUTHUHI-
MIPUHLKITEL pabOThI . .
4 F 81319 9 22 10/55 KOHTpOJIb Nel
CNCUaIN3UPOBAHHBIX
JIa3CPHLIX CUCTEM
2. | JlazepHbie cucTeMBl Pt
. CHTHHI-
HOBBILIEHHOW MOIHOCTH 814-6 |9 9 21 8/44
KOHTpOJL No2
H3JIYyUYCHHUS




3. | Texuuueckue pereHus s y
OCTHXKEHUS BHICOKOTO Peftiiims
A ' 8|79 9 9 20 8/44 | xomtpoms Ne3
Ka4yecTBa U3NyueHHs
(AMQpaKLIMOHHOIO KayecTBa)
Bceero: 8| 9 |27 27 63 26/48 Ox3ameH (27)

TEMBI, PA3IEJBI JUCIHAILINHBI:

JIEKLIAN

Pasgen 1. ®@usknyeckme u  ONTHYeCKHe HPHUHIMOBLI  paboThbi

CIICHHAIH3NPOBAHHBIX JIA3€PHBIX CHCTEM.

1.1.

1.2.

1.3.

1.4.

1.5.
1.6.

BeeneHne. YCnoBus IIPHMEHEHHMS —CIIELUATM3MPOBAHHLIX  JIa3ePHBIX
CHCTEM, 0030p COBPEMEHHBIX JIa3¢PHBIX KOMIUIEKCOB ¥ cep (TpaHuL) mx
NPUMEHUMOCTH.

Onrryeckne CXeMBI MOCTPOCHHS M (DH3MYECKHME ITIPOLECCH B HUX IS
KBAaHTOBBIX I'¢HEPATOPOB KOTEPEHTHOTO U3NTYUEHHS.

DU3UKO-ONTHIECKHE TIApaMeTpbl JIa3ePHBIX MAaTepHaioB, AKTUBHBIX
JIa3E€PHBIX CPe/I.

Ou3MYeCKHe  OCHOBBI  IOCTPOGHHS  IIOJYIPOBOJHMKCBOIO  Jasepa
MOBBIIICHHON HHTEHCUBHOCTH U3JIyUEHUS

DuzHKa TEIUIOBBIX NIPOIECCOB B JIa3ePHBIX U3JIYYATENAX Ha TBEPIOM Telie
ABTOHOMHBIE ~CHCTEMBl OJIEKTPONMTAHMS, METOABI IIOBBIIEHUS WX

HEProd3PPeKTUBHOCTH.

Paspen 2. JIazepHble cHCTeMBbI IOBBIMIEHHOH MOIIHOCTH H3J1yYeHHUS,

2.1.

2.2.

2.3.

2.4.

TeepnorenpHEIil Mazep ¢ HPOAONBHOM HAKa4dKoOi Ha OCHOBE Ja3epHOI
KepaMUKH, pealn30BaHHEbIl 1o cxeme «3[-Vy.

JIACKOBBI  Jlazep IIOBBIIIEHHONW MONIHOCTH — H3ITy4eHHS, IIPOLECCHI
TEPMOCTaTUPOBAHMS aKTUBHOU CpeJIbI.

Metonel moBBIIIEHMS Ty4eBOW CTOMKOCTH ONTHYECKHX BIEMEHTOB
MOIIHBIX Ja3epHBIX CHCTEM.

HenvneliHple onTHYECKHE DBJIEMEHTHl U Cpebl ¢ HAaCBIMAIIMMCI

HHOTJIOTHUTECJIEM B CIICLITUATIM3UPOBAHHBIX JIA3€PHBIX CUCTEMaX.




Pazpen 3. TexHnueckne pemeHnsi AJs JOCTHIKEHHS! BBICOKOT0 KAauecTBa
H3nyueHus (AMGppaKIHOHHOIO KAYeCcTBa)
3.1. Ilapametprl kauecTBa nasepHoro usmydenus (BPP u M?) u croco6sl ux
NOBBILIEHUS.
3.2. Metoznsl TOCTPOGHHMS, ONTUMH3ALMU ONTUYECKHX MOLYJeH H OGIOKOB
TPAHCIIOPTUPOBKH MOIHEIX U CBEPXMOIIHEIX TOTOKOB JIA3€PHOTO H3yHYEHHUA.
3.3, Mertozapl MCCNEIOBaHHS W ONTUMHU3ALNH ONTHYECKUX CBOMCTB Ja3epHBIX

H3Jy4YaTesien.

S. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

AKTHBHBIE H HHTepaKTUBHBIE GOPMBI 06y4eHHST

C neinsro GopMUpPOBaHHS U Pa3BUTUS IPO(YECCHOHATEHBIX HABBIKOB CTYJEHTOB
B Y4eOHOM IpOLECCE HCTONB3YIOTCS AKTUBHBIE M  HHTEPAKTHBHbIC dopmsl
MPOBE/ICHUS 3aHATHH B COYETaHWM C BHEAYJMTOPHOH paboOTOM: (KOHTPOMbHEIE
ayIUTOPHBIE PabOTH, HHAMBHIYaIbHbIE JOMAITHIE PabOThI).

CamocTrosiTenbHast paGoTa CTyACHTOB

CamocrosiTenbHas  (BHeayauTopHast) — pabora CTYAEHTOB  BKIIXOYaeT
3aKpCIVICHHE TEOPETHUYECKOT0 MaTepualla IpU  TOATOTOBKE K BBHIMOIHEHHIO
WHIMBHIyaNbHOH JoMamHed paGoTel. OCHOBa CaMOCTOATENBHOH paGoOThI -
U3yYCHHE JIMTEPATYphl IO PEKOMEHJOBAHHBIM MCTOYHMKAM M METOIHYSCKUM
YKa3aHUAM JUIS CAMOCTOSTENBHOM paboTEL.

MyabTHMeaHiiHbIE TeXHOJ0THH 00y4eHHUS

HexoTopsle W3 NEKIMOHHBIX ¥ NPAaKTHYECKUX 3aHATHI MPOBOATCS B BHIC
NPE3CHTAUH B MYJIBTUMEAUMHOA ayauTopuu (manpumep, aym. 430-3) ¢
MCIIOJIB30BAaHUEM KOMIIBIOTEPHOTO IIPOEKTOPA.

JIeKIHH NPHTJIALIEHHBIX CNEIHATUCTOR

HJIaHI/IPYI()TCSI JICKIIHHU IIPUTTTAIICHHBIX CIICITHAJIUCTOB.



6. OMEHOYHBIE CPEACTBA JUISI TEKYIIETO KOHTPOJISI

YCIEBAEMOCTH, IPOMEXKYTOYHOIl ATTECTAIIAM TIO
ATOTAM  OCBOEHHSI JUCHUIUIMHBI M YYEBHO-
METOAWYECKOE OBECOHEYEHUE CAMOCTOSITEJILHOII
PABOTEHI CTYIEHTOB

a) IK3aMeHAUHOHHBbIE BONPOCHI

1. OcHOBHEBIE MaTepHabl aKTHBHBIX 3JIEMEHTOB TBEPIOTEIBHBIX J1a3epoB.

2. Tlpoueccr TpaHC(HOPMALNE SHEPTHH B Na3ePHbBIX Marepuaiax.

3. DH3MKO-ONTHYECKHE [TAPaMeTPhI JIa3ePHBIX MATEPHAJIOB,

4. OCHOBHBIE = ONTHYECKHE CXEMBI IIOCTPOCHHS KBAHTOBBIX reHepaTopoB
KOI'€pEHTHOr0 U3TyYeHHS.

5. OcHOBHBIE (U3MYECKHe TPOLECCH, MPOTEKAIOMNe B KBAHTOBHIX reHeparopax
KOT€pEHTHOT'O U3JIyYEHHUS.

6. Ilponeccel mepeHoca Teria B 1a3epHBIX H3IIyYaTelIsX Ha TBEPIOM Tee.

7. AXTHBHai NazepHas KEpaMHKa.

8. MomHble 1 CBEpXMOIIHEIE TBEPAOTENBHEIE Ja3epHbIE CUCTEMBI.

9. Mertonpl viceae10BaHUS ONTHYECKHX CBOMCTB JIa3epHBIX MaTepUaJIOB.

10. ABTOHOMHBIE CHCTEMBI 3JIEKTPOIMTAHHUSL.

11.Henunelinble onnTryeckye »neMeHThI.

12.Cpenpl ¢ HACBHIILAOIMMMCS TOTJIOTHTENIEM B CHELHAIM3UPOBAHHBIX JIa3ePHBIX
CHUCTeEMax.

13. TBeproTensHsIit nazep mo cxeme «3-Yy.

14.ITpoueccsl TepMocCTaTUPOBAaHMS aAKTHBHOM CpeAsl B JUCKOBBIX Jla3zepax Ha
ocHOoBe YAG:YD.

15. TexHonornyeckue crnocoOBl MOBBIMIEHMS JTY4eBOH CTOMKOCTH OINTHYECKHX
3JIEMEHTOB B COCTABE UMITYJILCHBIX JIA3€POB.

16.Croco651 MOBHIIIEHNUS TAPAMETPOB Ka4ecTBa JIA3€PHOTO U3ITYYCHUS.

17.0nTuMu3anMs  ONMTHYECKHX MOAYNeH W GIOKOB TPAHCIIOPTUPOBKH MOIIHBIX

ITOTOKOB JIa3€PHOI'0 U3JIYUYCHUA,



18.M€T0}I[BI OIITHMU3AIINU OIITUYECKUX CBOMCTB PE30HATOPOB B COCTaABE JIA3€PHEIX

U3JIydarenei.

0) Bonpocel peliTHHI-KOHTPOJIS

PedTHHI-KOHTPOJIL No 1

1.
2.

7.
8.

IIponeccs! TpancdopMaLKy SHEPTHH B Ta3epHBIX MaTepuanax
CpaBHHMTeNbHBIE CBOMCTBA MAaTepHANOB Ul  AKTHBHBIX  3JIEMEHTOB
TBEPJOTENBHBIX JIA3€POB

TpeboBanus k ncxoHBIM MaTepHaiam

DU3NKO-ONTHYECKHE IAPAMETPHI JTA3ePHbIX MaTepUasioB

. Ilporeccsl mepeHoca Telia B Ja3epHBIX M3NIY9arTensxX IIOTIEPETHO

HAKa4KOH Ha OCHOBE J1a3zepHoit kepamukn YAG:Nd

(epaMMKa C TpPaJUEHTHBIM H3MEHEHHEM KOHIIEHTPAIlUK  JIETUPYIOIIEH
nobaBku
MeToms! nceneoBanus ONTHYECKUX CBOHCTE Ja3epHBIX MaTePHAIOB

MoluHble 1 CBEpXMOLIHEIE TBEPAOTEIBHEIE Ja3epHBIE CUCTEMBI

PedATHHr-KOHTPOJL No 2

I.
2.

ABTOHOMHEBIE CHUCTEMBI SJIEKTPONMUTAHUS,

Henwuneiinrie ontuueckue 3neMeHTh.

Cpenbl ¢ HaCBILAIOMMMCS IOITIOTHTEEM B CHELHAJN3UPOBAHHBIX
JIa3€pHBIX CUCTEMAX.

HernpepsisHbIit TBepHOTENBHBIN Na3ep 10 cxeme «3-Vy.

. I"J{poueccm TEPMOCTAaTHPOBAHUS aKTHBHOIL Cpeabl B NJUCKOBEIX Jadcepax Ha

ocHoBe YAG:Fr.

J'I’yqua;I CTOUKOCTh ONTUYECKUX JJICMEHTOB B COCTaBe KBa3HWHCIIPECPBIBHBIX

JIA3€pOB.

PeiituHr-KonTpoan Ne 3

1.
2.
3.
4.

MMy nbCHO-IIepHOANYECKUI TREPLOTENBHBIIL nazep mo cxeme «3[-Y» .
JHCKOBBIH JTa3ep Ha OCHOBe KoMIosuta YAG:Yb.
Cnoco6sl IOBBIIIEHAS TAPAMETPOB KauecTra JIa3€pHOTO U3ITyYEHHS.

OnTuMu3anus onTHYIecKuX MOAYIe u 6I0KOB TPAHCITOPTUPOBKH MOIIHBLX



ITOTOKOB JIa3€pHOTO U3JIYyYCHUS.
3. ]\/ICTOIJIBI ONITHMHU3AIIMM ONTHYECKUX CBOMCTB PE30HATOPOB B COCTaBe
JIa3€PHBIX HBHyHaTeHeﬁ.

B) Bonpockl k caMocTosITeILHOII pabore cTyaenTa

1. Cnenuduveckne THIBI aKTHBHBIX CPEH, KOTOpHIE OTIHYAIOT KX OT
KPHUCTAJIJIOB M KUIKOCTEH.

2. Yemy paBeH moKazaTemb IPENOMJICHHS YHCTOIO KBaplEBOro CTeksa Ipu
KOMHATHOH TeMreparype?

3. Yro Takoe TepMHYECKOE PACIUPEHNE AKTHBHOM CpeAbl, IOHATHE TENIOBOH
JIUH3EI?

4. HazoBure ncxonHsie MaTepuais fius IIOIyYEHUS JIA3€PHOU KepaMUKH.

5. B 4eM 3akmoyaerTcs mpenMyIecTso METOJIOB XUMHYECKOTO COOCAKICHHUSI
IIPH TIOJTYYCHUH JIA3€PHOU KEPAMUKU?

6. llepeducnure OCHOBHEIE THIIBI ONTHYECKHX CXEM HAKa4YKy aKTUBHOH
CpeJbI.

7. Yto o3Havaer a66pesuatyps SSL u DPSS?

8. B yeM cyTh mpomuecca KOrepeHTHOro cnoskeHus?

9. Yro BKIIOYaeT B ce6s YCTAHOBKA ISl BEITSKKE ONTHUYECKUX BOJIOKOH?

10. Kaxue NOKpBITHS ONTHYECKHX BIEMEHTOR UCITIONIE3YIOT IIPH JKECTKHUX
YCIOBHSAX 3KCILTyaTaIuu?

11. Kakne onrtrueckue BookHa TIPUMEHSOTCS B CHCTEMaX TPAHCIIOPTUPOBKH
MOIITHOI'O U3NTy9YeHMs?

12. OnummTe CTpyKTypUpOBAHHEIE ONTHYECKIE BONOKHA.

7. YYHEBHO-METOJHYECKOE n NH®OPMATIMOHHOE
OBECIIEYEHME IUCUUILINHBI

Bes nureparypa naxomutes B 6ubnmorexe Biul'V.



OcnoBHas JauTepaTypa:

1. Jlerocraee H.C. TeepmoTenbHas 5IEKTpOHHMKA [DIeKTpoHHBIA pecypc]:
METOAMYECKHE YKa3aHus 10 u3ydeHuo nucrmruidHbl Jleroctaes H.C., Hersepros
K.B.— DnekTpoH. TeKCTOBble HaHHble.— ToMck: ToMCKMH TIOCyAapCTBEHHBI
VHHUBEPCHUTET CHCTEM YIpaBIeHUS U pajroaiekTpoHukn, Db Konrent, 2012.— 52
C

2. Mammnos, A. B. OcHOBEI CBETOTEXHHMKH [JJIEKTPOHHBINA pecypc| : ydeOHUK
nast By3os / A. B. Iamios. — Uzn. 2-e, non. u nepepad. — M. : Jloroc, 2012. — 256
¢. — (Hopas ynuBepcu- tetckas 6ubnnoreka). - ISBN 978-5-98704-586-2

3. Beenenne B (heMTOHaHOGMOTOHUKY: (PyHIAMEHTAIBHBIE OCHOBbLI M JIa3epHbIE
METOAB! YIPABIIEMOr0o TMOJYYeHHUS W [JHUAarHOCTUKHM HAHOCTPYKTYPHPOBAHHBIX
MarepuaiioB : ydeOHoe mocobue MO HampaBIeHWSIM MOJATOTOBKH OakalaBpHaTa
200400 (200200) "Omrortexnmka", 200500 "JlazepHass TexHUKa U JIa3€pPHBIE
texgosorun”, 200700 (200600) "®ortonwuka u  onTtomHpopMaTHKA' U
cunenpanbHocTsIM 200200 "Omnrotexmmka' u 200201 "JlazepHast TexHHKa W
nazepHbie TexHogorun" / C. M. Apakensia [u Ap.] ; mog obur. pea. C. M. ApakensiHa
— Mocksa : Jloroc, 2015 .— 743 c. : un., tabn. + 1 anektpoH. ont. guck (CD-
ROM) (211 M6) .— bubauorp. B koHie 4. — C. M. ApakensiH, A. O. Ky4epuxk, B.
[". TIpoxomies, B. I'. Pay, A. I'. Ceprees - npenonasarenu Bal'V .— ISBN 978-5-
98704-812-2.

Jono/HUTeIbHAA JIUTEpaTypa:

1. Peyroe A.T. ®usuka mazepoB. Yacts 2. OCHOBBI TEOpPUM JA3E€pPOB
[OnexTpoHHBINH pecype]: yueOHoe mocobue/ PeytoB A.T.— DneKTpPOH. TEKCTOBBIE
nanHble.— M.: Poccuiickull yHUBEpCHUTET ApYyKObl Hapo10B, 2011.— 96 c.

2. baknmanos E.B. OcHoBbl JnaszepHoii ¢usuku / bakmanoBE.B. - Hoocwu0.:
HI'TV, 2011.- 131 c.: ISBN 978-5-7782-1606-8

3. "DnekTpoHuka [DnexTpoHHbIH pecype] @ Yueb. [Tocobue / A.C. Curos, B.H.
Hedenon, A.A. Illlyka; [Tox pen. A.C. Curosa. - M. : Abpuc, 2012."

IIporpammHuoe o0ecnieuenne n UHTEpHET-pecypehl:



1. «KBanTOBas 2JIEKTPOHUKA» - BEAYILIMH POCCUNCKUI HAyUHBIH
eXeMeCAYHBIN JKypHa B 00J1aCTH JIa3epoB U MX MPUMEHESHUH:
http://www.quantumelectron.ru/pa.phtml?page=geninfo

2. Hayuno-rexnuueckuii xxypHan «PoToHuKa» - http://www.photonics.su/

3. Onruueckuit sxxypHal - http://opticjourn.ifmo.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
AUCIIUTIIINHBI
MatepraneHo-TeXHIYeCKOe 00ecTieYeH e UCLIUIIIAHE] BKIIFOYAET:
® JIasep TBEpAOTENbHBIN BOJOKOHHEIH JIC-02;
®  KOMIUIEKC J1abopaTopHsIii «Omera-TK;
¢ mTa orrrmdeckas IHTTO-20-20;
®  KOMILIEKC OITHKO-(PUIMIECKIX H3MEPEHHIL;
® xadenpanbHble MyJbTHMEIUHHBIE CPEICTBA;

® BJICKTPOHHBIC 3allMCH JIEKIMH.



PaGouas mporpamMMma JUCLUHILIAHE! COCTABJIEHA B COOTBETCTBUM C tpeGoparuamu PI'OC BO

no marpasieHmo 12.03.05 "JlasepHas TEXHUKA U JA3EPHBLC TEXHONOTHH' /?’
il

Pagouyto mporpamMmy coctasmia gom. kad. ®ullM M.A. Tlankos
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