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1. IEJb OCBOEHUS TN CIUITINHBI

Heabto ocBoeHuss gucmumauasl  “JlasepHBlE  CHCTEMBI  CHEIHANBHOO
HA3HAYCHHUS  SABIISETCS  O3HAKOMIIEHHE ¢  (H3HYECKUMU TPUHIMIIAMH,
TCXHOJIOTHAMHU H3TOTOBJICHHS M IPHMEHEHHS COBPEMEHHBIX CHCTEM na3§epH01ro
M3Ty4eHUS IJIs DPEINCHMS Y3KOHANPABJIECHHBIX 338a4 B CIIENHAIM3MPOBAHHBIX
YCIIOBUSAX IPUMEHEHHS ¥ OKPYKAIOIIEeH Cpe/Ibl.

3apauy AUCUMIIKHDBI:

® INONy4YeHHe 3HAHWHA B 001acTH (GUIMUECKUX INPHUHLIMUIIOB, JEKANUX B
OCHOBE T€HEpAalMM JIa3¢PHOI0 BBICOKOKAYECTBGHHOTO U3JIyYEHMS IIOBBIIICHHOM
MOII[HOCTH;

® 3HAaKOMCTBO C TEXHOJOTHSMH IIPOCKTUPOBAHHUS, W3COTOBIECHUS U
VICTIBITAHMS CIIELIUAITI3UPOBAHHEIX JIA3€PHBIX KOMILIEKCOB U CUCTEM,

* 1pHOOpETEHHE YMEHMII IT0 IPOEKTUPOBAHMIIO Y3JIOB U JIEMEHTOB JTa3epHON
TeXHHUKH, (YHKUMOHUPYIOUIUX B CHEIMAIM3UPOBAHHBIK YCIOBUAX IIPUMEHEHUS U
OKpYy>KaroIel cpeIsl. |

2. MECTO JUCIIUIIJIMHLI B CTPYKTYPE OIIOII BO
Hucuunnuna “ JlazepHble CHCTEMBI CITELMAIBHOTO HA3HAYCHMS OTHOCHUTCH K
JAUCUHMILIMHAM 110 BBIOOPY BapuatusHoOM yactu OITOIT. ‘

M3sydenwe  OHCHUMIUIMHBI — NpeAmoNiaraeT  HajdWdue y CTyﬁeHTOB
(GyHIaMeHTANBHEIX 3HAHUNE B 06NacTH o6mIei GU3MKY, ONTHKH, KBaI-;ITOBOI\;I
SJICKTPOHWKH,  JIa3epPHOM  TeXHMKM,  MHQOPMATHKH,  OSIEKTPOHHUKHA U
MHUKPOIIPOLIECCOPHOM TEXHUKH, |

3HaHWs, [OJlyYeHHbIE B PAMKaX U3YdYeHHs NAHHOM IHCLMIUIMHEL Mor‘ﬁ OBITH
OPAUMEHEHBl IPU H3YYEHUU JPYTMX CHEHWAIbHBIX MUCIHILIAH IIO npd(bm[}o
MOATOTOBKH.

3. KOMIIETEHIIUU OBYYAIOIIET OCSl, ©°OPMHUPYEMBIE B
PE3YJIbTATE OCBOEHUS JUCLIATLIAHBI
B mporecce ocBoeHMs maHHON MCHIMIIHHEI CTYIEHT dbopmupyer u

ACMOHCTPHUPYET CICAYIOIINE l'IpO(bCCCI/IOHaJILHBIe KOMIICTCHIIUN



1) cmoco0HOCTRIO K aHamu3y,  pacuéTy,  NPOEKTHPOBAHHIO W
KOHCTPYHPOBAHHMIO B COOTBETCTBHH C TEXHHUYCCKHM 3aJaHMEM THIIOBBIX CHCTEM,

npubOpOB, JeTanel M y3JI0B Ha CXEMOTEXHHYECKOM ¥ 3JIEMEHTHOM ypOBHﬂ?X (T'K-
5); ;

2) CIOCOOHOCTBIO K OIEHKE TEXHOJOTHYHOCTH U TEXHOJIOTHYECKOMY
KOHTPOJIO TIPOCTBIX M CpPEeAHEH CIOXKHOCTH KOHCTPYKTOPCKMX —pelleHuiH,
pa3spaboTKe THNOBEIX IPOLECCOB  KOHTPOIS [apaMeTPOB  MEXaHUYECKUX,
ONTHYECKHX M ONTHKO-3JIEKTPOHHEIX AeTtaneii u y3mnos (TIK-6).

B pesynbrate = OCBOGHHS ~ OUCHMILTHHBI  OGYHarOLUHCS JOJKEH
AEMOHCTPHPOBATH CIICYIOLIME Pe3yIbTaThl 06Pa30BAHUS: ‘

1) 3HaTh: OCHOBHEIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHUCLMILIIMH, JIEKAIAC B
OCHOBE Pa3pabOTKH y3JI0B U OJIOKOB CHELHAIN3UPOBAHHEIX JIA3EPHBIX CI/ICTeM (TIK-
5, IIK-6);

2) YMeTb: COCTaBJIATH OIMCAHHUS HCCIeIOBaHul U pa3pabaThIBAEMbIX
IPOEKTOB B 00JIACTH JIA3€PHBIX CHCTEM CIIeUHaNbHOro HasHadeHus ([1K-5, I1IK-6);

3) Buapmerh: HaBBIKAMH 110 Da3paGoOTKe Y3I0B M 3IEMEHTOR Na3epHOM
TeXHUKH, QYHKIMOHUPYIOIIUX C HCIOIB30BAHNEM TBEPIOTENBHBIX aKTHBHEIX cpen
1 OJIOKOB IHOJTYIPOBOJHMKOBBIX JIA36POB, ONTHIECKAX IEMEHTOB C CEICKTHBHBIME
1 HelMHeWHbIMU cBokicTBami (TTIK-5, ITK-6).

4. CTPYKTYPA U COAEPXXAHUE TUCITUTIJIVMHEI

O6mast TpyI0EMKOCTb MUCIHUILTHHEI COCTABISeT 4 3a4eTHLIX envHuLL!, 144

qaca. |
Bugel yuebHol paGotet, Brirouas
@ CaMOCTOATENbHYIO paboTy CTyaeHTOB O6bem yuebHoli ®opmsl Tekymero
E' M TPYAOEMKOCTD (8 Hacax) paboTH, KONTPOJIA yCIeBaeMOCTH
No Paszen (reva) E‘ % C IPUMEHEHHEM (o néoensim
— g o . °§’ = 2 WHTEPAKTUBHBIX cemecmpa),
i & E = & 3 x g- E % 2l o & METOAOB ¢hopma TIponMeny TOUHOIT
o E g ) 5§38 88 & ~| (Buacax /%) arrectaunn
(5 [=T] L) Q i
e = 3 91 89 E & E (o cemécmpanm)
] B, = BRG]
=] SIS
1. | Ouznueckpe ¥ onTUYECKHE Pei j
CUTHHI-
IIPHHLIKIIEL paboTEI ‘
prHI P 81319 9 22 10/55 KOHTpOJIB Ne |
CHeHATU3UPOBAHHbBIX
JIA3CPHbIX CUCTEM
2. | Jla3epHble cuCTEMEI el
N 8 eiTHHT-
HOBBILIEHHOM MOIIHOCTH 814-6 |9 9 21 8/44 KoHTpOIH Ne2
H3JTyYCHHUS ' oo




3. | Texuudeckue pewmeHus Qs 5
OCTIDKEHHS BHICOKOTO Pefirumr-
A 817919 9 20 8/44 KOHTpOIB Ne3
Ka4eCTBA M3JlyYeHHUs 3
(zMQpakIOHHOTO KauecTBa)
Beero: 8| 9 |27 27 63 26/48 | Oxzamen (27)

TEMBI, PA3JEJIBI AMCHIUITIJINHBI:

JEKIIAW

Pazren 1. @usuveckwe ¥ ONTHYECKMe NPUHUHOBLI  PaGoTHI

CIICNHAJTH3HPOBAHHLIX JIa3€pPHBIX CHCTEM,

1.1.

1.2.

1.3.

1.4.

1.5.
1.6.

Beenende. VYcmoBus NPHMCHEHHS —CHENUATH3HPOBAHHBIX JIEle;epHBIX
CHCTEM, 0030p COBPEMEHHEIX Ja3ePHBIX KOMIUIEKCOB H cdep (:l"paH;I/IL[) 170'¢
[IPUMEHUMOCTH.

Onrtryeckre cxeMbl TIOCTPOSHHS M (U3UIECKHE MPOLECCHl B HUX JUIA
KBaHTOBBIX I'€HEPATOPOB KOTEPEHTHOTO U3TyYEHUS.

DU3HKO-ONTHYECKHE IapaMeTIpsl JIA3epHBIX MATEPUAIIOB, AKTUBHBIX
Ja3€pHBIX Cpe/l.

DuU3MYecKre  OCHOBBI  IIOCTPOCHHS  HOJYIPOBOZHHUKOBOIO %JIa:se:pa

MOBBILIEHHON HHTEHCUBHOCTH N3JIY4CHUA ‘
®HU3HKa TEIIOBBIX OPOLCCCOB B JIA3€PHBIX U3JIyYaATEIAX HA TBEPOOM|TEJIC
ABTOHOMHEBIE CHCTEMBI SJICKTPOIIUTAHUA, METOALI ITOBBIILEHUS WX

3HEpProdPheKTUBHOCTH.

Pazpnen 2. JIazepHbie cucTeMBI NOBBIMIEHHOM MOIHOCTH H3JTYYEHHS,.

2.1.

2.2.

2.3,

2.4.

TeeproTenbHbIil nazep ¢ NPOAOJIBHONM HAKa4YKOM Ha OCHOBe nas;epnoﬁ
KepaMHKH, peali30BaHHbIN 110 cxeme «3[-Yy.

JIMCKOBBII  Jla3ep IMOBBILEHHOH MOLIHOCTH U3ITyYeHUs, np&ueccm
TEPMOCTAaTUPOBAHUSA aKTUBHON CpeJIbI.
MeTonsl TOBBIMICHUS Jy4EBOM CTOMKOCTH ONTHYECKUX IIEMEHTOR
MOIIHBIX JTa3€PHBIX CHCTEM.

Henuneitapie onruyeckue saeMeHTH | Cpelbl C HACHIIAIONMUMCS

ITOIJIOTUTEJIEM B CIICUATTUIUPOBAHHEIX JIA3CPHLIX CUCTEeMaXx.




Pasnen 3. TexHHueckHe pemeHHsi AJsi JOCTHIKEHHS BBHICOKOrO Ka4ecTBa
H3yyenus (AMGppaKIHOHHOIO KA4eCTBA)
3.1. Tlapamerprl kadecTBa JasepHoro usnydenus (BPP 1 M?) u crocobbr ux
ITOBBILICHUS.
3.2. Meronpl MOCTPOEHYs, ONTHMHU3ALMK ONTHYECKMX MOAYIeH U 6TOKOB
TPaHCIIOPTHPOBKH MOUIHBIX U CBEPXMOIIHAIX TOTOKOB JIA3€PHOI0 H3ﬂjqu1a,q.
3.3. Merozpl HCCIEAOBAHUS ¥ ONTHMH3ALUH ONTHYECKUX CBONHCTB na3epHbBIX

H3Iy4aTeseu.

S. OBPA3OBATEJIbHBIE TEXHOJIOT'UHA

AKTHBHbBIE M HHTePAKTHBHBIE POPMBI 0GyYeHHS

C uenbio GopMUPOBaHUS 1 Pa3BUTHA MPO(PECCHOHATHHBIX HABBIKOB CTYJEHTOB
B y4eOHOM INpOLECCEe HCHONB3YIOTCA aKTMBHBIE H MHTePAKTHBHBIC popMBl
NpOBENICHUA 3aHATHH B COYETAaHHH C BHEAyIUTOPHOM paBoToii: (KOHTdeILHBJ[e
ayIMTOpHBIE pabOThI, HHAUBHTyalbHbIE JOMANIHKE PaGOTHI).

CamocTosiTenbHasi paboTa CTyAeHTOB

CamocrosiTensnas  (BHeayAWTOpHast)  paboTa  CTYIEHTOB  BKITIOUZET
3aKpCILICHNE TEOPETHYECKOro MaTepuana MPHU MOArOTOBKE K  BBINOJNHEHHMIO
UHIUBUIYalbHON JgoMammHed pabotbl. OcHOBAa caMOCTOSTENLHOMN paboTsr -
H3y4eHUe JUTEPATypsl [0 PEKOMEHIOBAHHLIM WCTOYHHKAM U MeTonHﬁeCKMM
YKa3aHUSM Ul CAMOCTOATENBHOMN paboTEL.

MysbTUMeaniiHbIe TEXHOJI0THN 00y YeHHsT

HekoTopble M3 JEKIMOHHEIX M IIPAKTHYECKUX 3AHATHH IIPOBOIATCS B BHe

|

IPE3CHTALMH B MyNbTHMEIMHHONW aymuropus (Hampumep, ayn 430-3) ¢
MCIIOIb30BaHHEM KOMIIBFOTEPHOTO IIPOEKTOpA.

JIEeKIHH NPHTIIANIEHHBIX CHEIHAJIACTOB

InanupyIoTCst NEKUK IPUMIALIEHHBIX CIEI[HATHCTOB.



6. OHEHOYHBIE CPEACTBA [Jid TEKYHIETO KOHTPO.Is51
YCHHEBAEMOCTH, IIPOMEXYTOYHOMU ATTECTALIMUA 110
NTOI'AM OCBOEHUA AACHUTIJINHBI 41 YYEBHO-
METOAUMYECKOE OBECIEYEHHUE CAMOCTOSTEJLHON
PABOTBI CTYJAEHTOB ‘

a) JK3aMeHAIHOHHbIE BONPOCHI

1. OcHoBHBIE MaTepHabl AKTUBHBIX BJIEMEHTOB TBEPAOTENEHBIX JTA3EOB.

2. Ilponeccer TpaHcHOPMAIINY SHEPTHH B JIa3ePHEIX MaTepHaliax.

3. DU3MKO-ONTHYECKHE TapaMeTPhI JIA3EPHBIX MaTePHAIIOB.

4. OCHOBHBIE  ONTHYECKHE CXEMBI IIOCTPOCHHS KBaHTOBBIX IeHepaToOpOB
KOT'€pEHTHOr'0 M3JTYUYECHUS.

5. OcHOBHBIE (QH3HYECKHE MPOLECCH], MPOTEKAIONIHEe B KBAHTOBBIX reseparopax

KOT'€PEHTHOI'O U3JTyUCHHS.

TIporeccs! mepeHoca TeIIa B JTa3epHbIX U3My4aTensX Ha TBEPIOM TEJe,

AKTHBHas J1a3epHas KepaMuKa.

MOIJ_[HBIG H CBCPXMOILIHEIC TBCPAOTECIILHEIEC JIA3CPHBIC CHUCTEMEI.

o 0 =N

MeTozbl ucciie0BaHUA ONITUYECKUX CBOMCTB Na3epHBIX MaTEPUAIIOB.,

10. ABTOHOMHBIE CHCTEMBI JIeKTPOIUTAHHSL.

11.HenuHelHbIe ONTUYECKUE DIIEMEHTHI.

12.Cpeniel ¢ HACBHIIAIOIUMCS TIOTJIOTUTENIEM B CHEeLUaTU3UPOBAHHEIX nagielesIX
CHUCTEMax.

13. TeepnoTenbHsIit nasep no cxeme «3[-Vy.

. !
14.ITponeccer TEPMOCTATUPOBAHUS aKTUBHOM Cpelbl B IIMCKOBBIX Jasepax Ha
ocHoBe YAG:YbD.

|

15. TexHonoruaeckne CcrocoGsl MOBBINIEHHS JIy4eBOM CTOMKOCTH ONTHUECKIX
JJIEMEHTOB B COCTABE UMITYJILCHEIX JIa3ePOB.

16.CriocoGbI MOBBIMIEHNs TAPAMETPOB KauecTBa JIA3ePHOTO U3JIy4eHHUH,

17.0nTHMu3aMs  ONTHYECKMX MOAYNed M GJIOKOB TPAHCIOPTHPOBKH MOIIHEIX

ITIOTOKOB JIa3€PHOI'0 U3TYYEeHHUH.



18.MGTO,ZIBI OIITHUMU3AIMH ONTHYECKHX CBOMCTB PE30OHATOPOB B COCTaBE JIaBEPHBIX
|

U3JIy4aTeeH.

0) Bonpocel peiiTHHI-KOHTPO.IS

PedTHHI-KOHTPOJL No 1

1.
2.

7.
8.

IIporeccs! TpaHCOpMALHK IHEPrHY B Ta3ePHBIX MaTepuaiax
CpaBHHTeNBHBIE CBOMCTBA MATEPHANOB IS  AKTHBHSIX  3IEMEHTOR
TBEP/IOTENBHBIX JTA3€POB

TpeGoBanns K NCXOHBIM MaTepHanam

DHU3HKO-ONITHYECKHE IAPAMETPEI Ia3¢PHBIX MaTepHaIOB

. lponeccsl mepenoca Temma B asepHbIx U3JIy4aTeNax ¢ IOMePedYnoil

HaKayKOH Ha OCHOBe Jla3epHOH kepamuxu YAG:Nd

2 KepaMHKa C TI'PaIHCHTHBIM MH3MCHEHHEM KOHLIOeHTpanuu neeronm;ef/i

100aBKH
Metonbl nCClTen0BaHNS ONTUYECKHX CBOMCTR JIa3€pHBIX MaTEPHAJIOB

MOHIHBIG U CBEPXMOUIHEIE TBEePAOTECIILHEIE JIA3EPHBIC CUCTEMBL

PeildTHHT-KOHTPOJL No 2

1.
2.

ABTOHOMHBIE CHCTEMBI 3JIEKTPOIIHTAHHS.

Henunelinble ontudeckue 3eMeHTEL

Cpensl ¢ HACBUNAIOMMMCS OMNOTHTENEM B cneumanmupOB%alHme
Jla3epHEIX CUCTEMAX.

HenpeprIBHEI TBepOTENBHbIIH Jazep 1o cxeme «31-Vy.

. Hpoueccm TCPMOCTAaTHPOBAHUA AKTHUBHOU Cpeabl B NUCKOBEIX Jlazepax Ha

ocHoBe YAG:Fr. :

JIyqua;I CTOHMKOCTB OIITHYECKHX 3JIEMEHTOB B COCTABE K]BaSI/IHeIIpepEIBHHX
. |

Ja3epoB. |

Peittunr-xonrpoJn Ne 3

Iy
2.
3
4.

HMnynbcHO-mepruonnyeckuit TBEpROTENbHEII nazep 1o cxeme «3[-Vy .
HuckoBeIii nazep Ha ocHOBe Kommo3uta YAG:Yb.
Cr10coGHI MOBIIIEHNS TAPAMETPOB KaYecTBa JIA3ePHOT0 U3ITYYESHHUS.

OnTuMu3auMs ONTHYECKHX MOLYIEH H 6II0KOB TPaHCIIOPTHPOBKH MOIIHBIX



MOTOKOB JIA3€PHOTO U3TYyYEHHUH,
5. Metoibl ONTHMHM3ALMH ONTHYECKHX CBOWCTB PE30HATOPOB B COCTABE
Ja3epHBIX U3My4aTeseH.

B) Bonpockl kK caMoCTOATEIbLHOIM padore CTYAECHTA

1. Crmenu¢uueckne TUIBI AKTHBHBIX Cpell, KOTOphIE OTNHYAIOT WX OT
KPHCTAJUIOB U XKUIKOCTEH.

2. YeMy paBeH MOKa3aTeNlb IIPENOMICHHS YHCTOTO KBApLEBOTO CTEKNA TPy
KOMHATHOH Temmeparype?

3. Hro Takoe TepMUYECKOe pacUIUpeHHe aKTUBHOMN Cpe/ibl, TOHSTHE TEMIOBOM
JINH3BI?

4. HasoBuTe UCXONHBIE MaTepHaIbl JIS MOy YeHHS Ta3ePHOM KepaMHKh.

5. B yeM 3aKiroyaeTcs MpeuMyIecTBO METONOB XUMUUECKOTO coocaﬁcneﬂm
IPH IOJyYEHUH Ja3epHOH KepaMUKH?

6. IlepeuncinTe OCHOBHBIE THIIBI ONTHYECKHX CXEM HAKAYKM AKTHBHOM
CpeJIbI.

7. Yto o3nagaet ab6peBuaryps SSL u DPSS?

8. B ueM cyTb nporiecca KOrepeHTHOTO CIIOKEHUSA?

9. Yro BKIIOYAET B ce6s yCTAHOBKA I BEITSKKH ONTHIECKAX BOOKOH?

10. Kakue MOKPHITHS ONTHYECKHX OIEMEHTOB HCIONB3YIOT IPH m?e:cmnx
YCIIOBUSIX 3KCILTyaTaIHu?

11. Kakne onTrueckue BOJIOKHA IIPUMEHSIOTCS B CHCTEMAX prchnopmpOBKH
MOLIHOT'O U3JIy4YeHHUS?

12. Onumure CTPYKTYpUpPOBAaHHEIE ONTHYECKUAE BOJOKHA.

7. YAEBHO-METOANYECKOE n I/IH(I)OPMA,I_[I/IOI%IHOE
OBECIIEYEHNE TUCIHUAIIJINHBI

Bes nurepatypa HaxoauTes B 6ubnuorexe Bal'V.,



OcHoBHas1 INTEpPATYpA:

1. Jlerocraes H.C. TBepmoTenbHas 5SNeKTpOHWKA [DJEKTPOHHBIH pecypcl:
MeTOIMYecKre yKasaHus nmo usydexno aucuuuusel/ Jleroctaes H.C., Hersepros
K.B.— DiekTpon. TekcroBble naHHble.— Tomck: Tomckui roCyIapCTBeHHBIN
VHUBEPCUTET CUCTEM YIPABICHUS U PAXHOIIEKTPOHUKH, Db KoHTenT, 20123.— 52
C

2. Ilanos, A. B. OCHOBBI CBETOTEXHUKH [DIEKTPOHHBIA pecypc] : nge6Hm[<
wist By3os / A. B. Illammos. — Usa. 2-¢, nom. u nepepa6. — M. : Jloroc, 2012. - 256
c. — (Hoas yHuBepcu- Tetckas 6ubimoreka). - ISBN 978-5-98704-586-2

3. Beenenue B (eMTOHAaHO(DOTOHHKY: (DyHAAMEHTANbHbIE OCHOBBI U nasépHme
METOMBl yIPABISIEeMOro IONYyYEHUST M JIHAarHOCTHKH HaHOCprKTypHpOBéHHLIX
MaTeprajoB : ydeOHOe IMocoOHe IO HalpaBiIeHHsIM IIOAI0TOBKH 6afcanau%3pHaTa
200400 (200200) "Omtorexnuka', 200500 "Jlazepmnas TexHUKAa M Ja3epHbIE
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I". ITpokomtes, B. I'. Pay, A. I'. Ceprees - nperofasatenu Bal'y — ISBN 978-5-
98704-812-2.

JonoJiHUTeIbHAs JJUTepaTypa:

1. Peyror A.T. ®usmka nasepoB. Yacte 2. OCHOBBI TeOpHH Jia3epoB
[DnexTponHbil pecypc]: yuebHoe mocobue/ Peyro A.T.— DJeKTpOH. TEKCTOBBIE
mauHble.— M.: Poceuiickuii yauBepcuteT apyxOb! Hapoos, 2011.— 96 c.

2. baknanos E.B. OcHoBel nasepHoii ¢usuxu / baknanoBE.B. - Hoocu®.:
HI'TVY, 2011. - 131 c.: ISBN 978-5-7782-1606-8 |
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IIporpammHuoe oGecneuenne 1 Marepuer-pecypcebi:



1. «KBaHTOBas HNEKTPOHUKAY - BEIYIIHHA POCCUNCKUN HAYYHBIN
e)KeMeCSTUHbIH JKypHAN B 00J1aCTH J1a3€pOB U UX IPUMEHEHHH:
http://www.quantumelectron.ru/pa.phtml?page=geninfo

2. Hayuso-Texnuyeckuii xypHai «Porornka» - http://www.photonics.su/

3. OmTuueckuii xypHai - http://opticjourn.ifmo.ru/

8. MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHUE
JAUCTIUITIINHbBI
MarepuaibHO-TeXHUUeCKOe 00eCIIeueHre AUCHUILIMHBI BKITFOYaeT:
e Jlasep TBEPAOTEINBHBIN BOIOKOHHBIN JIC-02;
e  KkomMmIuIekc labopaTopHbli «Omera-TK»;
e 1mra orrtudeckad IHTIO-20-20;
e  KOMILIEKC ONITHKO-(PU3MYIECKIX H3MEPEHHH;
¢ kadenpanbHble MyJIbTUMEIUNHBIE CPELCTBA,

® DJIICKTPOHHLIE 3allUCHU JICKIUH.



PaGouas mporpaMma JUCIMIUTHEL COCTaBIeHa B co0TBeTCTBUM ¢ Tpebosanmsamu ®1'OC BO

no HampasiaeHnto 12.03.05 "JIazepHasd TEXHWKA U JIa3¢PHbIE TEXHOIOIHH"
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