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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 11 JTASBEPHASA TEXHUKA
Mopo3oB Asekceli BraauMupoBud, K.T.H., JOLIEHT, ZIOLIEHT

Kadenpa N1 JIABEPHAS TEXHUKA
[TonoB EBrenuii OyapaoBuy, K.T.H., AOL[EHT

ITporpamma paccMoTpeHa
Ha 3aceZlaHny Kadepel-pa3paboTumnka
paboueii nporpammel U1 JTABEPHASI TEXHUKA

3apenyromuii kadeapoit bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

N1 JIABEPHASA TEXHUKA

3aBepytomuii kKadeapoii Bopeiiio A.C., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI JIABEPHOUN TEXHUKU

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-3 — croco0OHOCTh TIPOBOAUTL SKCIIEPUMEHTAsIbHbIE UCCIe[OBaHUS W W3MepeHusi, o0pabarbiBaTh U
TIPe/ICTAR/IATh TOJyUeHHbIE JaHHbIE C YUETOM CrHelu(UKU METOJOB U CPEACTB JIa3epHBIX WUCCIeAOBAaHUMA U
r3MepeHui

IICK-1.1 — cnocoGHOCTh K aHanW3y 3aJadd TMO0 TMPOEKTHPOBAHHIO THUIIOBLIX CHCTEM, NMPUOOPOB, y3/10B U
JeTaseli la3epHON TeXHUKH, JTa3ePHBIX ONTUKO-JIEKTPOHHBIX TIPHOOPOB U CHUCTEM

I1CK-1.3 — criocobHOCTh K pacyeTy, IPOEKTUPOBAaHUIO Y KOHCTPYHWPOBAHUIO B COOTBETCTBUH C TEXHHUUECKUM
3aZlaHueM THUIIOBBIX CUCTeM, PUOOPOB, AeTasel 1 y3/10B Ha CXeMOTeXHHUUECKOM U 37IeMEHTHOM yPOBHSIX

[ICK-1.5 — crioco6HOCTh TIPOBOAIMTL UMC/IEHHBIE OL|eHKH TapaMeTpOB JIa3ePHOTO M3/y4eHHsl U MPOLieCCOB
B3aMMO/|eMCTBHUS J1a3epHOT0 U3/TyUeHUs CO CpeJjlaMH

®opMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTIKEHHUEe CJIeyIOLINX pe3y/bTaToB 006pa3oBaHus:
OIIK-3

3HAHUA:

Ha ypOBHe Mpe/CTaB/lIeHUN:

- (pu3MUeCKUX TIPUHLIUTIOB YCTPOWCTBA U AeUCTBUS JIa3€POB PA3/TMUHBIX THUIIOB

- (hr3nUeCcKVX IPUHLIMIIOB B3aUMOZeMCTBHSI JIa3ePHOTO U3/IyUeHHs CO CpefaMuy;

Ha YpPOBHE BOCIIPOM3BeZIeHHSI:

- METOZMK OLIeHKU XapaKTepUCTUK JIa3epPHOTO M3TyUYeHu s

- METOZAMK OLIeHKM COCTaBa U IMapaMeTpOB JIa3epHbIX CUCTeM PA3/IMUHOTO Ha3HAUeHMUs;

Ha ypOBHE TIOHUMaHHUSI:

- OCHOB (DYHKIIMOHMPOBAHUS Jla3epa Kak SHepreTHueCKOW CUCTEMBI;

YMeHUs:

CoCTaB/ieHWe U aHa/In3 YHepreTHyeckoro OasnaHca yiasepa;

BBITIOJTHEHHE PACUETOB, TIOATBEPXKIAIOIIMX paboToCrocobHOCTE /1a3epoB;

WCIIO/Tb30BaHWE KOHTPOJTbHO-U3MEPUTENBHBIX TPUOOPOB /i1 W3MepeHHs] TapamMeTpoB Jja3epa |
JIa3epHOT0 M3/TyYeHus;

HaBbIKU:

YMCJ/IEHHBIX OLIeHOK [TapaMeTpPOB J1a3epHOr0 U3/yueHus;

MPAaKTHUeCKOM pabOThl C Jia3epHBIM HW3/IydeHHeM, Jia3epamu, Jia3epHOM TEeXHWKOW, KOHTDPOJIBHO-
W3MepUTebHBIM 000py/I0BaHUEM;

YHC/IEHHbIX OIIeHOK ITPOIIeCCOB B3aMMOJEMCTBUS JIa3epHOTO W3/IydYeHUss CO cpefamMu (aTMochepoid,
BO/IOU, TBEP/bIM TEJIOM).
ICK-1.1

3HAHUA:

(u3MUeCcKUX TPUHLIUIIOB YCTPONCTBA U AeHCTBYS JIa3ePOB Pa3/TUUHBIX TUTIOB;

(hu3MUeCcKUX TIPUHLIUTIOB B3aMMO/eHCTBYSI JTa3ePHOTO U3/yYeHHsT CO CpeilaMHu;

METOJIVK OLIeHKU XapaKTepPUCTHK J1a3epHOT0 U3/TyueHus;

METOJIMK OLIeHKH COCTaBa Y NapaMeTPOB Jla3ePHbIX CHCTeM pa3/TMUHOr0 Ha3HAYeHUs;

YMEHUsL:

COCTaB/IeHre U aHa/Ii3 CTPYKTYPHO-ITapaMeTPUUECKUX CXEM JIa3epOB;

OCYILLeCTB/ATh KOPPEeKTHBIN BLIOOp Jla3epoB A/isi paboThl B COCTaBe KOHKPETHOM ONTHKO-3/1IeKTPOHHOM
CHUCTEMBI;

HaBbIKU:

YMC/IEHHBIX OLIEHOK ITapaMeTpPOB JIa3epHOT0 U3/TyueHus;

YHMC/IEHHBIX OLIEHOK IIPOLeCCOB B3aMMO/IEMCTBUS J1a3epDHOTO WM3JIyueHus O cpefamu (atMocdepoi,
BOZIOH, TBEPABIM TEJIOM).
IICK-1.3

3HAHUA:

Ha YpOBHe Ipe/iCTaBJIeHHI:

- MHOT000Opa3ust IPUMeHEeHHH J1Ia3ePOB B PAa3/IMUHBIX OTPAC/IsiX HAPOAHOTO XO3SHCTBa;

Ha YpOBHE BOCITPOW3BeJIeHHSI:

- METOZIVK OI[eHKH XapaKTepUCTUK JIa3epPHOTO M3/TyUYeHus;

Ha ypOBHe TIOHUMaHHUSI:

- TIPUHLIUIIOB TIOCTPOEHHS ¥ TIPUMeHEeHHsI JTa3ePHBIX CUCTEM Pa3/IMYHOrO Ha3HaYeHus;

YMeHus:

TeopeTUUeCcKue:

- COCTaBJ/IeHUe U aHaJTN3 CTPYKTypPHO-TIapaMeTPHUUeCKUX CXeM J1a3epoB
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- OCYIIeCTB/IATH KOPPEKTHBIN BBIOOP J1a3epOB /1St paboThl B COCTaBe KOHKPETHOW ONTHKO-3JIEKTPOHHOMN
CUCTEMBI;

TpaKTHUeCKHe:

- BLITIOJTHEHUE PACUETOB, MOATBEPKAAIOIMX pab0oTOCIIOCOOHOCTE Jla3epoB.;

HaBbIKU:

YHC/IeHHbIX OIIeHOK ITPOIIeCCOB B3aMMOJEMCTBUS JIa3epHOTO W3/IyUYeHUss CO cpefamMu (aTMochepoid,
BOZIOH, TBEPABIM TEIOM).
ICK-1.5

3HAHUS:

(u3MUeCKUX IPUHLIUMIIOB B3aMMO/eCTBUSI JIa3ePHOT0 U3/TyYeHHsI CO CpefiaMH;

METO/IVK OLIEHKM XapaKTePHCTHK JIa3ePHOTO U3/TyUYeHus;

METOJIVK OLIeHKH TlapaMeTpPOB B3aMO/IeHICTBUSI JIa3epPHOT0 U3/TyUeHus CO Cpe/ilaMu;

METOJIMK OLIeHKH COCTaBa M NapaMeTPOB Jla3ePHbIX CHCTeM pa3/TMuHOro Ha3HAYeHHs;

YMEHUsL:

COCTaB/IEHME U aHA/IU3 FHEPreTHUeCcKoro OanaHca yia3epa;

BLITIO/THEHUE PACUETOB, MOATBEPKAAIOIMX paboTOCIIOCOOHOCTE /1a3epoB;

UCII0/Tb30BaHWEe KOHTPO/IBHO-U3MEPUTETbHBIX TPUOOPOB /i W3MepeHHs] TapamMeTpoB Jja3epa |
J1a3epHOT0 M3/Ty4eHus;

HaBbIKU:

YHMC/IEHHBIX OLIEHOK ITapaMeTpPOB JIa3epHOT0 W3/TyueHus;

YKC/IeHHBIX OLIEHOK IPOLIeCCOB B3aMMOZEHCTBHUS JIa3epHOTO M3/IyueHUsi CO cpefamu (atMocdepoid,
BOJIOU, TBEPABIM TEJIOM).



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynrimnaa OCHOBBI JIABEPHOM TEXHWKM siBnsieTcs UCLUIUIMHON 00A3aTeIbHOM YacTH
6;10ka 1 mporpamMMbI TIOTOTOBKY 110 HanpasieHuto 12.03.05 JlazepHasi mexHUKA U Jd3epHble MexXHoA02UU.

CogepxaHue [UCLUIVIMHBI ~ SBSIETCA  JIOTUUECKMM  mpofo/bkeHuem  aucuurnavH:  BBICHIAS
MATEMATUKA, ®U3UKA, BBEJEHUE B CIIEIITUAJIBHOCTD.

CopiepkaHiie  [IUCLMIUIMHBI  SIB/II€TCA  OCHOBOM i ocBoenusi auctumuiid:  OCHOBBI
KOHCTPYUPOBAHUSA OIITUKO-OJIEKTPOHHBIX " JIASEPHBIX IIPUBEOPOB, JIASEPHBIE
CUCTEMBI CITEITUAJIBHOI'O HASHAYEHUWSI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

e OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U 00IIeNHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHaiv3a U MOZlelIMpOBaHus B UH)KeHEePHOU [iesiTe/TbHOCTH, CBA3aHHOU C
TIPOeKTHPOBaHKEeM, KOHCTPYHMPOBaHWEM U TeXHOJIOTUSIMU TIPOM3BO/CTBA J1a3epHON TeXHUKU

e OIIK-3 — CrniocobeH MpoBOAUTE SKCIIepUMeHTabHble UCCIe[0BaHKs U U3MepeHusi, 06pabaThiBaTh 1
TIpe/ICTaB/ISATh NIO/yUeHHbIe JaHHbIe C YUeTOM CreLu(UKY MeTOZ0B U CPe/iCTB Jla3epHbIX UCC/Iel0BaHUM
Y U3MepeHUH

e TICK-1.1 — CnocobeH K aHa/u3y 3a/iauu 10 TIPOEKTUPOBAHUIO TUIIOBBIX CUCTEM, TPUOOPOB, y3/10B U
JleTaseld jla3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IeKTPOHHBIX TIPUOOPOB U CHUCTEM

e TICK-1.3 — CniocobeH K pacueTy, MPOeKTHPOBAHUIO Y KOHCTPYUPOBAaHHUIO B COOTBETCTBUU C
TeXHUUEeCKUM 3aJJaHHeM TUIIOBBIX CUCTEM, TPUOOPOB, JeTasell 1 y3/10B Ha CXeMOTeXHUYECKOM U
5JIEMEHTHOM YPOBHSIX

¢ YK-6 — CrniocobeH yTipaB/sTh CBOMM BPeMEHEM, BLICTPAUBATh U PEaM30BbIBATE TPAEKTOPHIO
CaMOpa3BUTHS HAa OCHOBE MPUHLIMIIOB 00pa30BaHMs B TeUeHHE BCeH )KU3HU



3. CTPYKTYPA

COAJEPXAHUE JUCIHIUITVIMHbBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. JIazep — yHUKQ/IbHBIH HCTOUHHK
BBICOKOKOHI{EHTPHP i snepruu. 1.1. Kosddurpenr
COCPe/IOTOUeHHOCTH TeIUIOBOM SHepryy. XapaKTepUCTUKU
Pa3HbIX UCTOYHUKOB TerJI0OBOH SHepruu. Du3nueckue
TIPUHLIUITBI PabOTHI JIa3epOB, aKTHBHbIE CPe/bl U BUbI UX
3 6 Hakauku. Knaccudukanys v TUIbI 1a3epos; 1.2. dusuyeckue 20 9 6 3 1 20 25 20 20
CBOWCTBA /1a3ePHOT0 U3/yUeHNs], OIpe/ie/ISIOLI{ye
B3anMOZIeiiCTBHe U3/Ty4eHus ¢ MaTepranamy; 1.3. OCHOBBI
TEOPHH ONTHUYECKHX pe30HaTOpPOB, Knaccnquauvm
pe30HaTopoB. MO/IOBbIN COCTaB ¥ KaueCTBO H3myueHus; 1.4.
Jlazepsl, UCHIO/Ib3yeMble B POMBILIIEHHOCTH. OB11j1e cXeMbl
TEXHOJIOTMYeCKHUX Jla3epPHBIX KOMIIJIEKCOB.
Paspgen 2. AKTHBHBIE Cpe/ibl H THIIBI J1a3epoB. 2.1
TBep/ioTe/bHBIE AKTUBHBIE CPe/ibl U JIa3epsl; 2.2
3 6 TTonynpoBoAHUKOBbIE aKTHBHBIE CPe/ibl U J1a3epsbl; 2.3 13 8 8 0 5 0 15 10 10
BosnokoHHbIe U K1JKHUe aKTUBHbIe cpe/ibl U j1a3epbl; 2.4
I"a3oBble U ApyTHe aKTUBHbIE CPeAibl U JIa3ephl.
Paspen 3. Tunbl HAKauKy H Pe)XUMBI reHepalUy J1a3epHOro
usaydenus. 3.1. Onryyeckas Hakauka; 3.2. D/eKTpuueckas,
3 6 XMMHYeCKasl ¥ TeTUIOBasi Hakauka; 3.3. Pe30HaTopel J1a3epoB 1 53 22 8 14 31 80 15 40 60
BOJIHOBasi IPUpoja cBeta; 3.4. MeTo/ibl reHepaLiiy Jla3epHOro
W3/TyYeHUs.
Paspen 4. BaumopeiicTBHe H3/TyueHHs €O cpeAamu. 4.1.
3 6 XapakTepUCTHKH I/TI /1a3epoB; 4.2. PacripocTpaHeHue 10 6 6 0 4 0 25 20 10
J1a3epHOT0 M3/Iy4eHusl B cpefiax; 4.3 HesmHeliHble onTHYeCcKie
3¢ deKThI.
Pa3zpaen 5. [Ipumenenus y1azepos. 5.1 MoGu/bHbIE 1a3epHbIe
3 6 CHCTeMBI BBICOKOH MOIHOCTH; 5.2 JIMAaphl B CUCTeMax 12 6 6 0 6 0 20 10 0
[IMCTAHLIMOHHOTO 30HAMPOBaHust aTMocdepsl; 5.3 AIUTUBHbIE
TEeXHOJ/IOTHUH.
Bcero 3a 6 cemecTp 108 51 34 17 57 100 100 100 100
Bcero no gucuuninHe 108 51 34 17 57 100 100 100 100
3.2. JIaGopaTopHbIil NPAKTHKYM
Ne Tema /1a0opaTopHOro O0mnemMm, ayp,
HOMep U HAMME€HOBdHHE pa3je/id JUCIUITI/IUHbI
n/n NpakTUKyMa 4acoB
Pa3gen 1. Jlazep — yHMKa/bHbBIN UCTOUHHK
1 » ®u3nuecKre 0CHOBEI J1a3€pOB 3
BbICOKOKOHILI€EHTPUPOBAHHOU 3HEPI'H.
) BHepFeTI/IquKI/Ie XdpaKTepuCTHUKU 3
H3/TyueHHs j1a3epa
3 BPEMEHHLIE XdPAKTEPUCTUKU 3
H3/TyueHHs j1a3epa
4 Pa3zpen 3. Turbl HaKaYKX U peXXUMbI reHepaLuu [IpocTpaHcTBeHHbBIE 3
JId3€pHOI'o U3/Iy4eHusd. XdPAKTEPUCTUKU U3JTyUEHUA
5 CHEKTpa]'[beIe XadpaKTepUCTUKU 3
H3/TyueHus
6 TMonsspr3alinoHHBIE 2
XdPaKTepUCTUKU U3/TyUeHUsd Jjia3epa
Bcero 3a 6 cemecTp 17
3.3. CamocrosTenbHas pabdora crygenta (CPC)
Ne Homep u HauMeHOBaHuUe pa3jiesa Oo0nemMm,
Copep)xaHue yueOHOro 3aaHus
n/n JUCLUILIMHBI 4acos
Pasgen 1. Jlazep — yHUKa/IbHBIN N3yueHue nipelyCMOTPeHHBIX MPOrPaMMOii
1 HCTOYHUK AUIaKTHUYeCKHUX e JVMHHUL] I10 KOHCIIeKTaM JIeKL[I/Iﬁ n 6
BbICOKOKOHHeHTpHpOBaHHOﬁ peKOMEHAYEMOﬁ JINTeparype
2  |3Hepruu. IToaroToBKa K BHITIOIHEHHIO U 3allUTe Iab0paTOPHOI 5
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paboTs! «PU3HUECKHe OCHOBBI J1a3€POB»

Jia3epoB.

Pa3pen 2. AKTUBHBIe Cpe/ibl U TUIIbI

Vi3yueHue npe/lyCMOTPEHHbIX IPOrpPaMMOM
OUAKTAYeCKUX eIMHUL] TI0 KOHCIIeKTaM JIeKLUH U
pPEeKOMEeH/IyeMOUW IUTepaType

Pa3pen 3. Tumbl HaKaYKU U peXXUMBI
reHepallyy JIa3epHOTO U3/Ty4eHUsl.

Vi3yueHue npelyCMOTPEHHbIX IPOrPaMMOM
OUJAKTAYeCKUX eIMHUL] TI0 KOHCIIeKTaM JIeKLiUH 1
pPEeKOMeH/1yeMOU IUTepaType

IToaroToBKa K BBIMO/IHEHUIO U 3aL{UTe na60paTopHof/'1
paGOTbI «OHepreTiueckye XapakTepUCTUKU U3/TyYeHUs]
Jia3epa»

IToaroToBKa K BBIMO/IHEHUIO U 3aL{UTe na60paTopHof/'1
paGOTbI «BpeMeHHbIe XapaKTepUCTUKU U3/TyUeHus
Jia3epa»

[MToAroToBKa K BBITIOTHEHHIO U 3alljUTe 1ab0paTopHOMA
paboTh! «ITpoCTpaHCTBEHHBIE XaPAKTEPUCTUKU
W3/TyUeHUsI»

IMToAroToOBKa K BBIMOTHEHHIO U 3allUTe 1ab0paTopHOM
paboThl «IToApu3alMoHHbIe XapaKTePUCTUKH
W3/TyueHUs ja3epa»

IMToAroToOBKa K BBITIO/THEHHIO U 3alljUTe 1ab0paTopHOM
paboThbl «CrieKTpasbHbIE XapaKTEPUCTHUKHU U3TyUEeHUS»

Paznen 4. BzaumogetictBue
U3JIy4YeHUst CO CpeflaMu.

10

N3yueHue ripe/lyCMOTPEeHHBIX MTPOrPaMMOii
IUIaKTUUeCKUX eJUHUL] TI0 KOHCTIeKTaM JIeKIU 1
pPEeKOMEeH/IyeMOU IUTepaType

11 |Pa3gen 5. [IprMmeHeHuUst 1a3epoB.

N3yueHue ripe/lyCMOTPEeHHBIX MTPOrPaMMOii
IUIaKTUUeCKUX eJUHUL] TI0 KOHCTIeKTaM JIeKIU U
pPEeKOMEeH/IyeMOU IUTepaType

Bcero 3a 6 cemectp

57

4. POPMBbI KOHTPOJIA OCBOEHUA JUCLIUIT/IMHbI

CEMECTP

HEJAE/IN CEMECTPA

1 2 3 4

6| 7 8 9 |10 11 12 13 14

15 (16|17

JIP, OTu. no OTu. no
Tect

6 Tect P P

Tect

JIP, OTu. JIP, OTu. JIP, OTu.
Tect

o JIP Tecr|/iP|Tect o JIP o JIP

[OP|Tect

Tect| AP

YcnoBHble 0003HAUEHUS:
¢ TP — nuiarHocTHYecKas pabora;
e Tect — TecrT;
JIP — naboparopHast pabora;
Ortu. no JIP — otuet mo JIP.

Tekymuid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJIUTCS B [IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:

[TMarHoCTUYeCKasi pabora;
TeCT;

nabopaTopHas paboTa;
oruer 110 JIP.

IIpomMeskyTouHasi arTecTanus IPOBOAXUTCS B popMax:

5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. C. Bopetimo, B. A. Bopeiimio, Y. M. EBIokuMOB. . JIa3epsl: npuMeHeHus U ripunoxeHust. CIT10.:
Jlanb, 2016, 16 5K3.

2. A. C. bopeiimo, . B. Knoukos, M. A. Konsie. . BoenHsie npumMeHeHwust sia3zepos. CI16.BT'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2015, 20 3k3.

3. A. C. bopediiio, C. B. VBakuH. . JIa3epsl: ycTporicTBo u geticteue. CII6.: JTanb, 2016, 50 3K3.

4. Y. M. EBnokumoB, A. B. ®eauH. . JazepHble TexHonorud. CI16.BT'TY "BOEHMEX" um. 1. @.
YctuHoBa, 2015, 39 3k3.

5. M. A. Kosnsies. . JlazepHoe 30H11poBanue atMocdepbl. CI16. 5T TY "BOEHMEX" um. 1. ®. YcTuHORB,,
2015, 43 5k3.

6. O. 3Besto. . [IpyHLUUIIbI 1a3epoB. M.: Mup, 1990, a51. pec.

5.2. J[lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:
He TpebyeTcsl.

5.3. [lepuoguueckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/Is1
OCBOEHUS! TUCIUTUIAHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://www.urait.ru/ — O6pa3oBate/ibHas ratdopma «FOpaiiT». [{/1s1 By30B U CCY30B.;

2. http://e.lanbook.com/ — 3BC JlaHs;

3. http://library.voenmeh.ru/jirbis2/ — ®ynnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [.®.
YcTuHOBa.

CoBpeMeHHbIe TPoQecCHOHabHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatvonasieHast yeKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnuoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VHbopMal[MOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHbOPMalMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMallioOHHbBIN TTOpTasl ITPaBoBO HHGMOpMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsl.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

. Jlazep roctrpoBouHslii JIT'H;

. Jlazep tBepzoTenbhbiit, Nd: YAG;

. KomrisiekT ontuky;

. Ismepurens momHocty Ophir Vega ¢ n3MepuTebHbIMY TOI0OBKaMY;

. Ocuunorpad mudposoii AKNIT-4116/2;

. KoMriiiekT He/lMHeMHBIX KPUCTa/IOoB;

. ®oroauon Ophir FPS1 SENSOR;

. CnektpomeTp Avantes Avaspec 2048;

. Kamepa Ophir Spiricon SP620U;

10. YcraHoBKa /7151 U3yueHus1 O/ISIpPU3aLuK CBeTa U 3JIeKTPOOINITHYECKOTO MOAYJISATOPA;
11. PagrovacTOTHBIN ONTUYECKUI CITIEKTPOMETP;

12. Tonnomertp;

13. YcraHoBKa /151 UCCJIe,0BaHMS TI0IYTIPOBOAHUKOBBIX J1a3€POB;

14. CteHp AJ1s1 U3yUyeHHUs: IPUHIIUIIOB paboThI 3TanoHoB ®abpu-Ilepo;

15. JTaboparopHasi yCTaHOBKA [i/Isl ©3yU€HUsI CIIeKTPA/IbHBIX CBOMCTB U3/TyUeHHsI.

CONOOTUThA WN

6.3. Ilpouee:

1. pabouee mMecTo mperoaBare;isi, OCHallleHHOe KOMITBIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHbIe KOMITbIOTEepaMH C OCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[J1s1 pabOTHI B 3/IEKTPOHHOW 00pa30BaTebHOM cpefe.
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ITpunoxenue 1
K paboueii MporpaMme JUCIATLTHHBI
OCHOBBI JTASBEPHOU TEXHUKHU

AnHoTanusa paboueii nporpaMMsl

Iuciunmiaa OCHOBBI JIASEPHOM TEXHUKW sBisercs AUCLUMIIMHON 06f3aTeIbHON 4acTH
0/10ka 1 mporpaMMbl TOATOTOBKM 10 HaripaejieHuto 12.03.05 JlazepHas mexHUKa u /d3epHble MmexHoA02UU.
[ucruruivHa peanusyetcs Ha dakynsTeTe M MHbDopMalioHHBIX U ynipasstoiux cucrteM BI'TY "BOEHMEX"
M. [J.®. Yerunosa kadenpoit 11 TASBEPHASA TEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-3 croco6HOCTs TPOBOAUTL 3SKCIEpUMEHTA/bHbIE WCCIeI0OBaHUS W UW3MepeHHsi, 00pabaTbiBaTh |
TIPeJICTaB/ISITh TIOyUYeHHbIe JaHHBIE C yUeTOM Crelu(hUKA MEeTOJOB W CPEJACTB Ja3epHBIX UCCIeJOBaHUM U
H3MepeHul;
TICK-1.1 criocobHOCTh K aHa/M3y 3aJaud 10 IPOEKTUPOBAHUIO THIIOBBIX CUCTEM, MPUOOPOB, Y3/I0B U JieTasiei
Jla3epHOU TEXHUKH, JIa3ePHBIX OMTUKO-3JIEKTPOHHBIX TPUOOPOB U CUCTEM;
[ICK-1.3 crioco6HOCTh K pacyeTy, MPOEKTUPOBAaHUI0 M KOHCTPYWPOBAHHIO B COOTBETCTBUM C TeXHUYECKUM
3aflaHeM TUTIOBBLIX CHCTeM, TPUOOPOB, AieTaell U y3/10B Ha CXeMOTEXHIUUECKOM U 3/IeMEHTHOM YPOBHSIX;
IICK-1.5 crocobHOCTb MPOBOAWUTEL UYMC/IEHHBIE OIIEHKH TApaMeTPOB JIa3ePHOTO HW3/TyUYeHHs U TIPOIeCCOB
B3aUMO/EMCTBUS JIa3epHOT0 U3/1yUYeHHUsl CO CpelaMH.

Cozep)kaHue [JUCLIMIUIMHBI OXBaThiBaeT KpPYr BOMPOCOB, CBfI3aHHBIX C (OPMHUPOBAaHHWEM CHCTEMHOIO
TIpe/ICTaB/IeHUs O Jla3epax, UX YCTPOUCTBe U feHCTBUH, 00/1acTSX UX TIPAKTUUYECKOTO TPUMEHEHUS.

[TporpamMmMoit AUCHUTIIMHBI TIPeyCMOTPEHBI ClefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* TeCT;
e jabopaTopHasi paboTa;
e otuer 110 JIP.

HPOMe)KyTO‘lHaﬂ dTTeCcTalus ITPOBOAUTCA B QIOPMEIXZ
¢ 5S5K3dMeH.

OO01jast TPyI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsATHsA (34 4.), 1abopaTopHbIi npakTHKyM (17 4.), camocTosTenbHast pabora
cryzaenra (57 4).
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IIpuioxenue 2

K paboueii MporpaMme JUCIATLTHHBI
OCHOBBI JTASBEPHOU TEXHUKHU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue padoTbI

PexkoMeHpiyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3zpen 1. JIa3ep — yHHKa/IbHBIA HCTOYHUK BHICOKOKOHLIEHTPHPOBAHHOM SHEPTHH.

N3yuenue rpesycCMOTpEeHHBIX
MpOrpamMMoit JUAAKTHYeCKUX eJUHUL] 10

KOHCITeKTaM JIeKIIHii i PeKOMeHTyeMoit A.UC. Bopeymio, C. B. Bakus. . Jlasepsr: 6
nuTeparype ycTpoicTBO U fekicteue: CII6.: Jlanb, 2016 (1,2)
O. 3enro. . [Tpunuune nasepos: M.: Mup, 1990
[NoaroroBka K BBITIOJIHEHUIO U 3allUTe (1-3)
naboparopHoii paboThl «Pu3nUecKre 5
OCHOBBI J1a3epOB»
Wroro no pasgeny 1 11
Pa3zgen 2. AKTUBHBIE CpeJbl U TUIIHI J1a3epoB.
N3yuenwue ripeyCMOTPEHHBIX
MpOrpamMMoH JUAAKTHUYeCKUX eJUHUL] [0 A. C. bopeiimo, C. B. VBakuH. . Jla3epsl: 5
KOHCIIeKTaM JIeKLIUM U peKOMeHlyeMoi yctpotictBo u geticteue: CII6.: Jlanb, 2016 (5-8)
JIUTeparype
Wroro no pasgeny 2 5
Pa3pen 3. Tunbl HAKaYKU U peXXUMBI reHeparuH J1a3epHOro U3iyJyeHusl.
N3yueHue ripelyCMOTPeHHBIX
TporpamMmoit AMJIAKTHUECKHX eJHHHLY 110 6
KOHCITEKTaM JIEKIIUI U peKOMeH/TyeMO
JIUTeparype
[NoaroroBka K BBITIOJIHEHUIO U 3alIUTe
/1a00paTOpHOM paboThl « DHEpreTHUeCKHUe 5
XapaKTepUCTUKH U3/TyueHHs jla3epar»
[MoaroroBka K BBITIOJIHEHUIO U 3alIUTe
naboparopHoii paboTel «BpemMeHHbIe 5
XApAKTEPHICTHICH M3TyHOHWA 1a3epay A. C. Bopeiimo, C. B. VIBakuH. . Jla3zepsl:
Ilogroroska K BBIITOTHEHUIO 1 3alij1Te ycTpoticTBo u geticteue: CII6.: Jlanb, 2016 (3,4)
/1a00paTOpHOM PaboThI 5
«[IpocTpaHCcTBeHHbIE XapaKTePUCTUKH
U3J/IyueHus»
[ToaroroBKa K BBHITIONTHEHUIO U 3aIIUTe
y1abopaTopHOl paboThI 5
«[Tonsipr3aLiiOHHBIE XapaKTepUCTHKU
W3/Ty4yeHus a3epa»
[ToaroroBKa K BHITIOTHEHUIO U 3alIUTe
yabopaTtopHoi paboThl «CrieKTpabHbIe 5
XapaKTepUCTUKU HU3TyUeHUs»
Wrtoro no pasgeny 3 31
Pa3pen 4. BzaumopeicTBHe U3/IydeHUsI CO CpeJaMH.
N3yueHue npeayCMOTPEHHBIX A. C. bopetiio, C. B. BakuH. . JIa3ephI: 4
12 25761



MIpOrpaMMoi JujaKTUUeCKUX eJUHUL] TI0
KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMOou
JTeparype

yCTpoicTBo U feiicteue: CIT6.: JTanb, 2016 (2, 9-
11)

Wrtoro no paspeny 4

Pa3pesn 5. IlpuMeHeHus 1a3epoB.

W3yueHue rpeslyCMOTpeHHbIX
MIpOrpaMMoi JulaKTUUeCKUX eJUHUL] TI0
KOHCIIeKTaM JIeKLIU U peKOMeHlyeMOou
JTeparype

A. C. bopetiio, C. B. BakuH. . Jla3epsl:
yCTpoicTBO U aAeticTeue: CII6.: Jlanb, 2016 (18)
M. A. KonsieB. . JIazepHOe 30HAUPOBaHUE
armocgepsr: CITI6.BT'TY "BOEHMEX" um. [I. ©.
YcTtuHoBa, 2015 (5, 6)

A. C. bopeiio, B. A. Bopeiio, Y. M.
EBnokumoB. . J1a3epsl: mpuMeHeHUst U
nipunoxkenusi: CI16.: Jlans, 2016 (9, 11, 21)

A. C. bopeiio, [I. B. KnoukoB, M. A. Konsies. .
BoenHble npuMmeHenus yasepos: CI16.BT'TY
"BOEHMEX" um. []. @. YcturoBa, 2015 (pa3zen
1)

N. M. EBgokumoB, A. B. ®eguH. . Jla3zepHbie
texHosiorun: CI16.BI'TY "BOEHMEX" um. [I. @.

YctuHoBa, 2015 (pasgen 2)

Wroro no pa3geny 5

13
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IIpunoxenue 3
K paboueii MporpaMme JUCIATLTHHBI
OCHOBBI JIABEPHOM TEXHUKHN

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
* TecT;

¢ jabopaTopHasi paboTa;

e otuet 1o JIP;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Tect

KoHTposb ycBOeHHs TEKL[MOHHOI0 MaTepuasa CTYIeHTOB IMPOU3BOJUTCS B aBTOMAaTUYeCKOM pe-KuMe 3a
cuet npuMeHeHus [10 «MeHTOp», TTpeACTaBIsIoIIero coboit BeO-mpuiokeHre, B KOTOPOM KJTMEHTOM
BBICTYyTaeT Opay3ep, a cepBepoM — BeO-cepBep. JocTyn cTyeHToB K [10 «MeHTOp» OCyIIeCTBsIeTCs uepe3
M000# nHTEpHET Opay3ep, yCTaHOB/IEHHBIN Ha I000M YCTPOHCTBe, UMEIOIEM [IOCTYT B C€Th VIHTEpHET C
TIOMOILIbI0 MH/IMBH/YaJIbHOTO JIOTHHA U Mapoyisi. B KoHLle KaX/[01 JIeKLUK PHUCYTCTBYIOIIUM CTyJeHTaM
TipeJjiaraeTcsi OTBETUTDb Ha OJJUH U3 BOMIPOCOB TI0 TeMe H3JI0XKeHHOU JIeKLUW. Pe3ybraThl TeCTHUPOBaHUS
0000111aF0TCsT C TIOMOIIIBI0 6arUTbHO-peUTHHTOBOH crcTeMbl (BAPC). OCHOBHBIM KpUTEpHEM Ha3HAYEHHUS
0as/IOB C/TYy>KUT CIOCOOHOCTH CTY/IEHTA OTBEYATh HA TECT 32 MUHUMAJIBHOE UKMC/IO0 MONbITOK. Heobxoaumeim
YC/JIOBUEM TIO/IyYeHUS JOIyCKa K IK3aMeHY AB/SETCS yCIelIHOe NPOX0KeHre BCeX TeCTOB.

JIaGoparopHasn padora

Homnyck k JIP:
* JIOMYCK K BBITIO/IHEHHUIO TIEPBBIX /IBYX JIP He MpesyCMOTpeH.
* II71sSI ZIOTTyCKa K BBITIOJIHEHHUIO TPeThel U nocieaytoiux JIP HeobXoquMa 3aliyTa OfHOM 13 BBIMOTHEHHBIX
paHee paboT.
3amwmra JIP:
3armmuTa JIP mpesiycMaTprBaeT 00Cy>K/ieHHe MOpsi/IKa pellieHys], MpeJlyCMOTPEHHBIX ee TeMaTU-KOU 3a/iad,
BKJTFOUast TPOBEPKY YCBOEHHUSI CTYZIEHTOM COOTBETCTBYIOIIUX CBEJIEHUH U3 TEOPHUH.

Ortuer no JIP

OTueTslI 1o 1abopaTopHBIM paboTaM TPe/ICTAB/SIOTCS B IeUaTHOW WM PYKOTMCHOM (hopMme.
ITonycKaeTcs BBITIOTHEHHE PACUETOB «BPYUHYIO» WJIM KCIIOTb30BAHHE CUCTEM aBTOMAaTU3al[UK
MaTeMaTHuecKux pacuetoB. Kaxkoe 3aziaHue Ha 1abopaTopHyto paboTy cofiep>KUT Habop rmapameTpoB B
COOTBETCTBUU C WH/AVBU/YATbHBIM WU/IA TPYIIIIOBBIM BADUAHTOM.
Kputepuu o1ieHUBaHUS:
JIaboparopHast paboTa CUUTAeTCs BLIMOJTHEHHOH YCITeIIHO (TIPUHUMAETCS) TIPY CIeAYIOLIUX YCIOBUSIX:
* [IPaBWIbHOE BBITIOJTHEHNE BCeX MYHKTOB, TIPeAyCMOTPEHHbBIX 3a/jJaHUeM;
* IPaBUJILHOE TIOCTPOEHHEe U 0(OPM/IEHHE B COOTBETCTBUM C TPeOOBAaHUAMH TOCYJapPCTBEHHBIX CTAaH/IapPTOB
ECK]I rpacdvkoB ajis BceX TIOyYaeMbIX B XO/Ie BBITIOJTHEHUS 3aJJaHUsI XapaKTePUCTHK;
* yCIieIliHas 3aliyTa 1adopaTopHOW paboThI.

JK3aMeH

VITOroBbIl KOHTPOJIB TI0 JUCLIMI/IMHE TIPOXOAUT B hopMe 3K3aMeHa. JJomycK K 3K3amMeHy oopmIsieTcst
TIPY YCJIOBUM TIOJTHOTO BBITIOJTHEHHSI BCEX MEePONPUSITHH, MTPeAyCMOTPeHHBIX TPa(KOM KOHTPOJIBHBIX
MepOTIPUATHIA. DK3aMeH MPOBOAUTCS B yCTHOM (popme 10 OvreTaMm, BBIZAHHBIM TpernoAaBareneM. CTygeHT
JIOJDKeH TI0/ITOTOBUTh OTBETHI Ha /IBa BOTIPOCA, M0JIb3ysICh KOHCTIEKTOM, COCTaB/IeHHbIM 0 MaTepHasiaM Kypca.
OrjeHKa «OTJIMYHO» BBICTABJISIETCS IIPU Pa3BePHYTHIX M TOUHBIX OTBeTax Ha 2 TeOpPeTHYeCKHUX BOIPOCa.
OrjeHKa «XOpOII0» BBICTAB/ISAETCS IIPA TOYHOM M ITOJIHOM OTBeTe Ha 1-blii TeOpeTUYeCKUM BOMPOC, U HETOUHOM
OTBeTe Ha 2-01 TeOpeTUYeCKHI BOMPOC.
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OLeHKa «y/|0B/IETBOPHUTE/ILHO» BBICTAB/ISIETCS THOO TPY TIPAaBUIEHOM OTBeTe Ha OfIMH TeOpeTHUeCKHi BOIIPOC.
OneHKa «Hey/10B/IeTBOPUTEIbHO» BbICTAB/ISIETCS IIPH HENPaBW/IBHBIX OTBeTax Ha TeOpeTHyecKre BOMPOCHL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. JIazep — Tecr,

3 6 YHHKA/IbHbIA HCTOUHUK 20| 9 6 3 11 1201 251 20 20 JTabopatopHasi
BbICOKOKOHI[eHTPUPOBaHHOMU pabora,
3Heprum. Ortuer no JIP

3 6 Paszpgen 2. AKTUBHBIE CpeJbl 13| 8 8 0 5 o151 10! 10 Tecr
U THUNBI JIa3epoB.

Pazpnen 3. Tunbl HAKAaYKH U Ha6oTz(§)’ Hast

3 | 6 |pexumsbl reneparuu 53|22 8| 14 | 31 | 80|15 40| 60 pf60T£
J1a3epHOro U3/Iy4yeHMsl. Oruer 1o TP

3 6 Pazpen 4. B3anMmojaelcTBHe 10!l 6 6 0 4 0o 25192 | 10 Tecr
U3JTyUeHHs CO CpefiaMM.

3 | ¢ [PasAend. Tlpumenenus 126 6| 0| 6 |02 100 Tecr
JiazepoB.

Bcero 3a 6 cemectp 108| 51 | 34 | 17 57 | 100|100 | 100 | 100
Bcero no AucuUn/IMHe 108| 51 | 34 | 17 57 | 100 | 100|100 | 100
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Kputepuu oneHuBaHus

OIIK-3

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 2

Bonpocbl omkpbimozo muna:

Jvana3oH BUAMMOrO CBeTa Ha IlKaJje 3/IeKTPOMarHUTHOTO u3ayueHus (cornacHo ISO
20473) pacrionaraeTcst MeXay:

OrtgerT 3anuiuTe B (popmare: «OT <MUHHUMAa/IbHOE 3HauUeHUe> HM /10 <MaKCHMaJbHOe
3HaueHue> HM», eIMHULIbI U3MepPEeHMUsI - HM.

[uaria3oH yaeTpaduoeTOBOTO U3MyUYeHH s Ha IIKale 3/IeKTPOMarHUTHOTO U3/TyUeHust
(cornacHo ISO 20473) pacrionaraeTcst Mexzy:

OtgeT 3anuimTe B popMare: «0T <MUHHUMA/IbHOE 3HAUEHHE> HM /10 <MaKCHMaJbHOe
3HaueHHe> HM», e[JMHULIBI U3MEPEHHUS - HM.

uaria3oH G/>KHEro MHMPaAKPaCHOTO U3/TyUYeHUs Ha IIKaJle 37IeEKTPOMarHUTHOTO
u3nyuenus (cornacHo ISO 20473) pacrionaraeTcst MeXXIy:

Omeem 3anuwume 8 popmame: «om <MUHUMAIbHOE 3HAUEHUE> HM 00 <MAKCUMAAbHOE
3HaueHue> HM», eOUHUYbI U3MEePEeHUsl - HM.

[Juana3oH cpefHero MH(GpaKkpacHOro U3ay4yeHHs Ha LIKaJle 5/1eKTPOMarHiTHOTO
u3nyuenus (cornacHo ISO 20473) pacrionaraeTcst MeXy:

OrtgeT 3anummTe B popMare: «OT <MUHUMAa/LHOE 3HAUEHUE> HM /10 <MaKCHMaJlbHOe
3HaueHUe> HM», e[JUHULIbI U3MepeHUs - HM.

[Jwaria3oH fanbHero nHGPaKpaCHOTO W3/TyueHHs Ha IIKajie 31eKTPOMarHUTHOTO
usnydenus (cortacHo ISO 20473) pacrionaraeTcs Mexay:

OTBeT 3anuiuTe B popMmare: «0T <MUHMMa/bHOE 3HAUeHHe> MKM /[0 <MaKCHMaJIbHOe
3HaueHHe> MKM», eJUHULIbl U3MePeHHsI - MKM.

[Hatite onpefesieHre IMPUHE CIIEKTPaJbHOM I10JI0CHI IO YPOBHIO [10JIOBUHBI
MaKCHMaJIbHOM MOLIJHOCTH.

[Tepeuncaute 31€MeHTH! SKCIIEPUMEHTAIBHON yCTaHOBKY /|11 U3MepeHus] BpeMeHHbIX
XapaKTePUCTHK MOLIIHOTO UMITY/IbCHOTO J1Ia3€PHOTO U3/Ty4YeHUsl.

OrtBert paiite B hopmate: « /1 M3MepeHUs] BpeMEeHHbIX XapaKTePUCTUK MOII[HOTO
VMIYJTECHOTO J1a3ePHOT0 U3Ty4YeHUst HeoOX0AMMO UCTIONB30BaTh: <37IeMeHT1>, ...
<3/1eMeHTN>»

Kakoe m3mepuTesibHOe 000py/[0BaHHE CTOUT HCTIOB30BaTh /71T U3MEPEeHHsT
CHeKTPaIbHOTO pacripe/ie/ieHrsl MOIHOCTH C HU3KOW TOUHOCTBIO?

OT uero 3aBHUCHT pa3pelarolasi CloCOOHOCTh U3MePeHHUsI CIIeKTPA/IbHBIX CBOMCTB
JIa3epHOTO M3/TyueHUsi MeTOAOM (hOTO3/IEKTPHUECKOTO CMeLIeHus ?

JInist Kakux “3MepeHust IpUMeHstoT uHTepdepomeTp dabpu-Ilepo.
Bonpocbl 3akpbimozo muna:
UTo XapakTepusyeT aKTUBHYIO JIa3ePHYIO Cpefly?

1. MHBepCHS CHIeKTPa/IbHBIX XapaKTepPHUCTUK
2. LIMPOKYE CIIEeKTPhI U3/1yUYeHHs U TIOI/IOL|eHUs
3. UHBepCUsl Hace/IeHHOCTel SHepreTHYeCKUX YpOBHeH

4. BbICOKasi TepMOJMHAMUUeCKasi TeMIiepaTrypa

Kakoti 3aBHCHUMOCTBIO OTHCHIBAETCS COOTHOIIIEHHE MeXAY HaceleHHOCTSIMHU
SHepreTUUeCKUX ypPOBHEN?

1. ypaBHenueM Ilnanka
2. 3aKOHOM JHHILITeIHA
3. pacnipepenieHueM bosblMaHa

4. bopmyrnoii I'efizeHbepra
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Ne 3 Kakum crocobom [JoCTUraeTCss MHBEPCHS HAaCe/IeHHOCTeH YHEPreTHUeCKUX YPOBHEH
aKTMBHBIX YacTHUL] (aTOMOB WIM MOJIEKy/) B jla3epe?

1. yMeHbIIIeHreM KOJIMUeCTBa YaCTUL] Ha HIKHEM YPOBHe
2. yBeJIMueHreM KOJIMUeCTBa UacCTHI] Ha BepXHeM YPOBHe
3. TIOABO/IOM ZIOTIO/THUTETbHOM SHePrUy K YacTUIaM

4. BceMU yKa3aHHBIMHU CIIoco0aMu
Ne 4 Mexy KaKUMU COCTOSTHASIMH YaCTHL IpoucxoauT obmeH snepruu B HF u DF
XMMUUECKHX Jiazepax?

1. 5/1eKTPOHHBIMU
2. KosiebaTeTbHBIMU
3. Bpalare/lbHbIMU

4. nocTymnare/JbHbIMU
Ne 5 Mesxay KaKUMH COCTOSTHUSIMUA YaCTHI] TIPOUCXOAUT OOMeH YHEePTHU B KUC/IOPOAHO-
MOHOM XMMUYeCKOoM Jia3epe?

1. 3MeKTpOHHBIMU
2. KoyebarebHLEIMI
3. BpalllaTeJbHbIMU

4. nocTryrmnarebHbIMU
Ne 6 Kakas 13 nornepeuHbIx Mof, 06ecrieuriBaeT HaMeHBIIYI0 PaCXOAUMOCTD ITyuKa?

1. TEMOO
2. TEMO1
3. TEM10

4. TEMO03
Ne 7 IITupuna nosocs! He-Ne y1a3epa Ha fyviHe BosHbI 632.8 HM - 2 I'T', Nd-YAG nasepa ¢
nyHOM BostHBI 1064 M — 200 I'T'h, Ti-Al203 na3sepa ¢ gmuHou BosiHb 700-900 HM —
200 TT'y. Kakoit u3 3THX Jia3epOB MOXKeT UMeTh CaMbIi KOPOTKUI UMITYJ/IbC B PeXKUMe
CHHXPOHU3aLMXA MOJA?

1. He-Ne
2. Nd-YAG
3. Ti-Al203

4. He[JOCTaTOYHO JAaHHBIX
Ne 8 YTo OKasbiBaeT HauboJIblllee BIMSHYE Ha pacrnpe/ieieHe MHTeHCUBHOCTY U3/Ty4YeHHUs B
«Ja/bHel 30He»?

1. pacnipesiesieHrie MHTEHCHBHOCTU M3/TyueHUsl Ha BBIXOJHOM aniepType
2. pacnipefiesieHre ¢a3bl U3My4YeHUsl Ha BHIXOAHOM anepType
3. [JIMHA BOJIHBI j1a3epa

4. oTHOIIIeHHe pa3Mepa arnepTypbl K paCCTOSIHUIO 0 TIPUEMHOI /IO IKH
Ne 9 Kakoe cBOMCTBO cpefibl MOKeT BbI3BaTh CaMO(OKYCHPOBKY CBeTa?

1. xpomaruueckasi abepparyst
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2. cutbHas Judpakiys
3. HesmMHeliHas pedpakiys

4. KpyroBas NoJisipu3aLys
ITpH KaK¥X yCIOBUSIX B Cpefie HaOMOatoTCs HelTMHeliHble onThyeckue 3¢ heKTor?

1. mpy HaMPsHKEHHOCTU T10JIs TIaZIAr0ITiell CBeTOBOM BOJIHBI CPaBHHUMOI C
HaMps>KEHHOCTLIO BHYTPUATOMHOTO TIONIS CPe/IbI

2. npu He/IMHeHHOCTH U3MEeHeHUs Harips>KeHHOCTH Ha,qa}omef/'l CBETOBOI BOJTHEI

3. TIpy HeJTUHEMHOU 3aBUCUMOCTH KO3 PULIMeHTA ITPeIOM/IeHUs OT JIJTUHBI MaJjaroreit
CBETOBOU BOJIHBI

4. Ipy HeJIMHeHMHOW pacXOAUMOCTH MaJarolllero CBeTOBOrO Jiyya.

Bonpocbl omkpbimozo muna:

Onpepenute nKoByto MotiHOCTs Nd: YAG na3epa, eciu 3Heprvsi O4HOTO UMITY/IbCa
100 m/Ix ipu gyvrenibHOCTH 20 HC

EvHauiie1 uamMepenus - MeraBarThl
OrnpenenuTe ryukoByto MoiHOCTh Nd: YAG na3epa, ec/iv Heprusi 0JHOr0 UMITy/IbCa
200 mIx npu gnutesnbHOCTH 20 HC

EpuHuiibl usmepenus - MeraBarTbl

Onpegenute nrkoByto MoiHOCcTh Nd: YAG n1a3epa, eciii 5Heprusi OfHOTO UMITY/IbCa
100 mI>x ripu giuresibHOCTH 10 HC

EpyHuib! usmepenus - MeraBarTbl

Ormpegenute MUKOBYI0 MomHOCTh Nd: YAG na3epa, eCiu SHePryst 0HOT0 UMITy/IbCa
200 m/x npu gimutensHocTH 10 HC

Evnauiie1 usMmepenus - MeraBarThl
Ornpenenute ryukoByto MoiHOCTh Nd: YAG na3epa, eciiv SHeprusi 0JHOr0 UMITy/IbCa
300 mIx npu gnutenbHOCTH 10 HC

EpuHuiibl nsmepenus - MeraBarTbl

I[TepeuriciTe TapaMeTpbl, KOTOPbIe MOTYT OBITh UCIIOIB30BaHbI A1 CTaOUIM3au
BBIXOZJHOM [I/TMHBI BOJIHBI TIOYIIPOBOAHUKOBOIO Jla3epa.

OrtBert faiite B hopmare: «[Ijisi cTabUIM3AI[UM JJTUHBI BOJTHBI TTOTYTIPOBOJHUKOBOTO
Jla3epa UCTIOJb3YIOTCS TTapaMeTphl: <mapameTtpl>, ... <mapameTpN>.»

Kax usmensietcst 3¢ eKTHBHOCTh [10/TyIIPOBOJHUKOBBIX J1a3€POB C POCTOM
TeMIieparyps!?

Kak n3MeHsieTcst MOpOroBbIi TOK MOYIIPOBOJHUKOBBIX JIa3€pPOB C POCTOM
TeMIieparyps!?

HatiTe ompesiesieHre la3epHOM aKTUBHOU cpejie.

Ormpegenute MUKOBYI0 MomHOCTh Nd: YAG na3epa, eciiv SHeprust 0JHOT0 UMITY/IbCa
150 M/I)X TIpU AJTUTETBHOCTH 5 HC

EvHauLe1 uamMepenus - MeraBarThl
Bonpocsbl 3akpbimozo muna:
3HaueHre M2 B cjiyyae pea/IbHOIO JIa3epPHOrO Jjy4a BCerja...

1.<1

3.>1

4.=0
Yro u3 Mepeuyrc/IeHHOIr 0 IIpUMEHAETCA /11 HaKAUKW BOJIOKOHHEBIX J1a3€POB:
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1. UMITy/IbCHBIE JIAMITBI
2. 3JIeKTpHUUeCKUil pa3ps
3. YO HEIe J1a3epbl

4. BCe mepeuncieHHbIe
Ne 3 Pe3oHaTOp BO/IOKOHHBIX JIa3ePOB OPMUPYETCS. ..

1. pemietkamu Bparra
2. TjIaCcTUHaMU 1107, yIvioM bprocrepa
3. siueiikamu Keppa

4. YT'OJIKOBBIMU OTDAXKATEJIAMU

Ne 4 3a cyeT Kakoi XapaKTepUCTHKH B Jla3epax Ha KpacUTe/IsiX BO3MOKHO T0/TyYeHHe
YABTPaKOPOTKUX UMITY/IbCOB?

1. Beicokuy KI1/]
2. IIMPOKKE CIeKTPasbHbIe TI0I0ChHI U3/TyYeHHsT
3. GosbII0H KOAQPUIIUEHT YCUTEHUS

4. BbICOKasi KOHIIEHTPALIMSI aKTUBHBIX YaCTHI]
Ne 5 Bribeperte s1a3epbl, KCIOMb3yeMbIe [I7Is OTITHUeCKOM HaKauKU PYTHX JIa3ePHBIX CPe/.

1. MaTpuLBl 1a3epHBIX JUO/I0B
2. UMITy/IbCHBIE TBep/OTe/IbHbIE JIa3epbl

3. BK/IIOUAIOT B ce0si AMOHBIE JIa3epbl, UMITY/IbCHBIE U HellpephIBHbIE TBEPAOTEIbHbIE
Jla3epbl, 5KCUMepPHBIe Jla3ephbl, Ja3ephl Ha Iapax MeTasuIoB U T.II.

4. HY OIHU U3 HUX

Ne 6 Kakuie 3 nepeunc/ieHHBIX HIDKe KOHOUTypaliiil XapakTepHbI /ISl YCTOHUYUBOTO
pesonaropa?

1. myIocKomapasniebHbIA pe30HaTop
2. KOH(OKA/IbHBIM pe30HaTop
3. monychepuuecKuil pe3oHaTop

4. BCe BblllIellepeurcieHHble
Ne 7 Bribepute BUIbI MOJY/IATOPOB 0OOPOTHOCTU pPe30HATOpa.

1. MexaHU4YecKkue
2. 37IeKTPOOITUYEeCK1e
3. TIaCCUBHbIE 1 aKTUBHEIE

4. BCe BblllIeIIepeunCIeHHOe
Ne 8 B kakux pe3oHaTopax MOXKHO MCIO/Tb30BaTh MOJY/ISIIAIO I0OPOTHOCTH?

1. yCTOMUUBBIX
2. HeyCTOMUMBBIX
3. KOH(OKA/TbHBIX

4. mo0bIX
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UeM MOXXHO KOMITEHCHUPOBAThH SJUTUIITUYHOCTL CeUeHHUd Jiyda AUOAHOTO na3epa?

1. chepuuecKUMM JTUH3aMU
2. 371eKTPOOIITUYEeCKHUM 3aTBOPOM
3. QWIMHAPUYE CKUMU JINH3aMH

4. IJIOCKUMHU 3epKajiaMu

YKa>kuTe Bce HeOAHOPOAHOCTHU AKTHUBHOM CpeAbl, OKA3bIBarollyie B/JIMAHKWE Ha KaUueCTBO

W3/TyUeHusl.
1. HeOAHOPOHOCTHU TIOKA3aTe IS TIPeIOMIIEHUST
2. HEOJHOPOJHOCTHU TIJIOTHOCTH
3. HEOJHOPOJHOCTU XUMUUECKOTO COCTaBa

4. BCce BhIlIerepeyrucjieHHbIe

Bonpocbkl omkpbimozo muna:

I1sTHO OT /1a3epHOTO0 Ja/IbHOMepa Ha PacCTOSIHUM 8 KM UMeeT AuaMmeTp 4 M.
TIOJIHBINA YTOJ1 paCXOAUMOCTH JIa3ePHOTO JIyYa.

OTBeT yKa)kKuTe B MUJUTUPaZiaHax

Ornpenenutb

ITaTHO OT /1a3epHOro JanbHOMepa Ha pacctossHud 10 KM MMeeT AraMeTp 2 M.

OnpeesTUTh MOHBIN YTOJT paCXOAUMOCTH JIa3epHOTO Jiyya.

OTBeT yKa>kuTe B MAJ/TUPaiUaHax
[1sTHO OT J1a3epHOT0 JabHOMepa Ha PACcCTOSIHUM 5 KM UMeeT auameTp 1 M.
TIOJTHBIMA YTOJT PaCXOAUMOCTH JIa3epHOTO JTyya.

OTBeT yKa>kKuTe B MUJUTPa/ihaHax

[TsTHO OT /1a3epHOTrO JjaJibHOMepa Ha PACCTOSTHAU 5 KM UMeEeT AuaMeTp 2 M.
TIOJIHBIM YTO/1 PaCXOAUMOCTH J1a3€PHOT0 Jiyua.

OTBeT yKaxuTe B MUJIMpaZriaHax
ITaTHO OT /1a3epHOro fJajbHOMEpPA Ha pacCTOSIHUY 8 KM UMeeT JuameTp 6 M.
TIOJIHBIM YT0J1 pacXOAUMOCTH JIa3epHOro JIyva.

OTBeT yKa)kuTe B MUJTUpaHaHax
TI9THO OT J1a3epHOTO0 JJa/IbHOMEPA Ha PACCTOSIHUU 4 KM UMeeT auameTp 1 M.
TIOJTHBIM YTOJT PACXOJUMOCTH J1a3epHOTO JIyyYa.

OTBeT yKa)kKuTe B MU/IMPa/iMaHax

[TsTHO OT /1a3epHOro JjajJibHOMepa Ha PACCTOSTHAU 2 KM UMeeT AuaMmeTp 1 m.
TIOJIHBIM YTOJ1 PaCXOAUMOCTH J1a3€pHOT0 Jiyua.

OTBeT yKa)kuTe B MUJTUpaZiiaHax

CdopmynupyiiTe ycioBre CTalliOHAPHOM reHeparuy Jiasepa.

[IsiTHO OT J1a3epHOTO JanbHOMepa Ha PaCcCTOSTHUM 4 KM UMeeT AraMeTp 2 M.
TIOJTHBIM YTOJT PaCXOAUMOCTH JIa3epHOTO JTyua.

OTtBeT YKaXXHTe B MUWIIMpaJrdaHaX

ITaTHO OT J1a3epHOro JanbHOMepa Ha pacCTOSHUM 6 KM UMeeT AuaMeTp 3 M.
TIOJIHBIN YrOJ1 PAaCXOAUMOCTH JIa3€PHOTO JIyYa.

OTBeT yKa)KuTe B MAJTUPAIHaHax
Bonpocbl 3akpbimoeo muna:
OcgBel1leHHOCTE 00/TyuaeMoii J1a3epHBIM JTyuOM ITOBEPXHOCTH

1. paBHa MJIOTHOCTY MOIL[HOCTH U3/Ty4eHUs Ha 3TOM IMOBEPXHOCTH
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2. paBHa TUIOTHOCTH MOIITHOCTH Ha eJJUHUITY TeJIeCHOTO yIJia
3. paBHa IMOTHOM MOII[HOCTH, JOCTUTIIIeN TOBEPXHOCTH

4. npsAMO MPONOPLIMOHA/IbHA PACXOAUMOCTH JIyuya
Ne 2 Kakue akTHBHBIe 100aBKHU (YaCTUIIbI), UCTIOMB3YIOTCS B TBEP/IOTE/TBHBIX Jlazepax?

1. HeomuM
2. XpoMm
3. TuTaH

4. BCce BbIIIIETTIDHYBE/I€HHbIE
Ne 3 YKa)kuTe TUII JIa3e€pHOro Aro/a, B KOTOPOM MCIIOJ/Ib3YHOTCSA 6p9rr013c1<1/1e pellIeTKH,
BBITPABJ/IEHHbIE HETIOCPEACTBEHHO Had IMTOBEPXHOCTHU AKTUBHOM cpeanbl

1. ma3epnl Ha KBAHTOBBIX sIMax
2. BepTHKA/ILHO-U3/TyYatoIHe J1a3ephl
3. a3epsl € pacrpesiesieHHON 00paTHOM CBSI3bI0

4. mepecTpaviBaeMble J1a3ephbl
Ne 4 Onpe/ieuTe TUII OIYTIPOBOAHUKOBOTO J1a3epa, KOTOPbIM U3/Ty4aeT OfHY MPOZOIbHYO
MOZY.

1. na3ep c pacrpeaeseHHOM 00paTHOM CBSI3bIO
2. TOMOTIepexXOAHbIN AUOAHBIN Jlazep
3. reTeporiepexoHbIN AUOLHBIN /1a3ep

4. BepTUKaIbHO-H3/TyYarolliyie Jia3ephl.

Ne 5 N3nyyeHure Kakoro m3 CyieyrOLMX Ta30BbIX J1a3ePOB UMeeT CaMy0 KOPOTKYHO J/IUHY
BOJTHBI?

1. nasep Ha JUOKCHe yIiiepoja
2. TelIMHA-HEOHOBEIN J1a3ep
3. resuii-KaIMUeBbIi J1a3ep

4. apros-(pTopHbIii J1azep
Ne 6 Kaxkoii 13 epeurcieHHbIX J1a3ePOB He MOXKeT ObITh KIaCCU(MUITMPOBAH Kak
XUMUYECKUN?

1. HF-nasep
2. razoguHamuueckuit CO2-1a3ep Ha TOpeHUN
3. KUCJIOPOJHO-MOJHBIN /1a3ep

4. DF-nazep
Ne 7 Kakoit u3 /1a3epoB Ha3bIBAIOT JIa3€POM C TEIJIOBOM HAaKAuKOM?

1. CO2-ra3zoguHaMuyecKuii a3ep
2. j1a3ep Ha napax MeTajlJIoB
3. PEHTTeHOBCKHi1 Jla3ep

4. NOHHBIH J1a3ep

Ne 8 Yro u3 nepeyrc/ieHHOI0O MOXXHO UCIT0/Ib30BaTh /1 K]'[aCCI/ICl)I/IKaL]I/II/I AWOAHBIX JIa3€pOB
T10 TUILy HaKauku?
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1. UH)KeKLIOHHbIE
2. C ONITUUYECKOI HaKauKou
3. C HAaKauKOW MyYKOM OBICTPBIX 3JIEKTPOHOB

4. BCe BBIIIENEPEUNC/IEHHbIE
B kakom c/ryuae TIpUMEHSTIOT HeYCTOMUMBBIN pe30HaTop?

1. na3epHOI cpefibl C BLICOKUM KO3 GULIMEHTOM YCHUIeHUS
2. bonbIiioro 06bemMa akTUBHOU CpeJibl
3. HeoOXOJMMOCTH MeHbllel UyBCTBUTEIbHOCTH K Pa3blOCTPOBKAM

4. BCex BbILIeIIepPeYUC/IeHHBIX
I'me ycraHaB/MBaeTCst MOAY/ATOP AOOPOTHOCTU?

1. BHyTpM pe3oHaropa
2. BHe pe3oHaropa
3. BHYTPU aKTUBHOU Cpefibl

4. cpa3y 3a BbIXOJHBIM 3epPKaJioM pe30Haropa

Bonpocbl omkpblmoz2o muna:

Jlazep, paboTaroiuii B pe>xkKuMe MOAY/SLUU A0OPOTHOCTH, TeHEPUPYET UMITY/IbChI
IMUTeTbHOCTRIO 10 HC ¢ yacToTol ciegoBaHust UMITY/TLCOB 20 KI'11. BbruuciuTe
CKBa)KHOCTD.

OTBeT OKPYI/IUTE /IO L|eJIOr0 3HAYEHHSI.

Jlazep, paboTaroiuii B pexkuMe MOAY/SIMY JOOPOTHOCTH, TeHEPUPYET UMITY/ThChI
IUTebHOCTRIO 10 He ¢ yacToTol cieqoBaHus UMy IbCoB 50 KI'L. BeruuciuTe
CKBa)KHOCTb.

OTBeT OKpYI/IUTE /0 L[eJIOr0 3HAYEHHSI.

Jlazep, paboTaromuii B pexkuMe MOAY/SIUA JOOPOTHOCTH, TeHePUPYeT UMITY/ThChI
IMUTeTbHOCTBI0 50 HC ¢ yacToTol ciegoBanus uMiyabcoB 100 kI'1. Beiuucnure
CKBa’KHOCTb.

OTtBeT OKpYyIJIUTE [0 11e/I0r0 3HAYEeHM.

JTa3ep, paboTaroluii B peskumMe MOAY/SAILUH I0OPOTHOCTH, TeHEPHUPYET UMITYJThChI
IUTeNIbHOCTBIO 50 HC € yacToTol ciefoBanus uMinyabcoB 200 kI'y. Beiuncnure
CKBaKHOCTb.

OTBeT OKpYIJIMTE [I0 L|eJIOr0 3HAUeHMUsI.

JTa3ep, paboTaroluii B pe>KuMe MOAY/SLUH JOOPOTHOCTH, TeHEPHUPYET UMITY/TbChI
JIIUTEIbHOCTBEO 50 HC € 4yacTOTOM ciiefoBaHus UMITy/IbcoB 20 KI'l. Beruncaute
CKBa)KHOCTb.

OTBeT OKPYI/IUTE /10 1[eJIOT0 3HAUEHMSI.

B kakoii cucTemMe MOporoeast MOITHOCTh HAKAUKH BhIIIIE: B TPEXYPOBHEBOU. UK
YeThIPEXYPOBHEBOU?

Kaxkast rimaBHasi mpobiema TTJI peliaeTcst UCTIONB30BaHUEM JIVICKOBBIX J1a3€POB?

Kak cooTHOCHTCS crieKTpaibHasi 1o/0ca MCTOYHWKA HaKauKu U JI/TMHA BOJIHBI Jla3epa?
3a cyeT Uero MPOMCXOAUT BO30YKeHre aTOMOB U MOJIEKY/T 3/IeKTPUUECKUM Pa3psioM?
OT yero 3aBUCHT BeJIMUMHA COOCTBEHHBIX UAaCTOT pe30HATopa?

Bonpocbl 3akpbimozo muna:

Kak Ko/mMuecTBeHHO OI[eHHBaeTCs MOHOXPOMAaTHYHOCTE Jlazepa?

1. UNC/IY CIIeKTPa/IbHBIX JIVHUI B H3/TyueHnun

2. 110 IMPHHE CIIeKTPaJbHOMN JIMHUU
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3. 110 UIHTeHCHUBHOCTH H3/IyueHus

4. no noisipu3aLyu
Ha3oBure Bce BU/Ibl KOTEPEHTHOCTH JIa3ePHOTO U3JTyUeHusl.

1. BpeMeHHas
2. TIpOCTpaHCTBEHHAsI
3. BpeMeHHasl ¥ IPOCTPaHCTBeHHas!

4. HaBeleHHas
BribepuTe 0CHOBHBIE [JOCTOMHCTBA BOJIOKOHHBIX JIa3€POB:

1. HU3Kast YYBCTBUTEIBHOCTD K Pa3blOCTHPOBKAM
2. IvTe/TbHasA CTaOUIBHOCTD BCeX pabouMx XapaKTepUCTHK
3. BbICOKasl 3HepreTryeckasi 3PpGeKTUBHOCTD

4. BCe Tiepeurc/IeHHbIe
BribepuTe 0CHOBHbBIE [OCTOMHCTBA JIa3ePOB C KUJKOCTHOM aKTUBHOM Cpe/Iou:

1. BbICOKast MOILLIHOCTb [1PU OZJHOMO/IOBOM peKUMe
2. Beicokuii KI1/J,
3. yoo6cTBO 3KCIUTyaTalyu

4. MUPOKUN CTIEKTP U3MyUeHuUst

Kakoti 1a3ep 1 B KakoM Jiuaria3oHe [JI/IMH BOJH HY’KeH [JIs HaKauKu Jia3epa Ha
Kpacuresie, U3/y4Jaroliero B BUAUMOM Auaria3oHe?

1. muoAHbIN NMa3ep, uanyuatoriuii B omkHer K-o6nactu
2. 5KCUMEPHBIH j1a3ep, U3/Iydaloini B yIbTpadHu0IeTOBOM Trara3oHe
3. Nd: YAG nazep B 6mwxHert K-o6mactu

4. mo6oii U3 yKa3aHHBIX BhIIIIE JIa3ePOB

Kak AOJ/DKHBI COOTHOCUTBCA CIIEKTD IMOIVIOILEHHNS HaBepHOi/JI CpeAbI U CIIEKTP U3/TyUYE€HUA
WCTOUHHKA HaKauKu?

1. cnekTpasbHas MOJI0CAa HAKAUKY CMeIleHa B IJTMHHOBOJTHOBYHO 00/1aCTh
2. crieKTpasibHasi TI0/I0Ca HaKayky CMelljeHa B KOPOTKOBOJTHOBYIO 00J1acTh
3. crieKTpasbHbIe MOI0ChI COBMAal0T

4. He UMeeT 3HaYeHUs
Kpurepuewm uero siBsisieTcst uncyio @penHens?

1. pu pacyeTe MOLJHOCTH J1a3€PHOIO U3/Iy4YeHuUst
2. 7151 OL|eHKH yIIMPEHHs! CIIeKTPaJbHOMN JIMHUN

3. BOJIHOBOTO WJTM T€OMETPHUUECKOTO TIPUOIVKEHUS TIPY pacyeTaxX pacrpoCTpaHeHus
W3y UeHUs]

4. ipu BLIOOPe THIIA /1a3epPHOTO Pe30HaTopa
Kakue MeTeosiBsieHust He BvsitOT Ha M/IB?

1. BeTep

2. TymaH
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3. cHer

4. noXIb
Ne 9 B kakoMm ciiyyae pacXofUMOCTh U3TyUYeHHsT KaKoro ja3epa OyzeT Oke K
IupaKLOHHOMY TIpefieny?
1. c TUIOCKUM BOTHOBBIM (DPOHTOM Ha BBIXOJHOH areprype
2. C OIMHAKOBOW MHTEHCUBHOCTBIO M3/TyUeHHs Ha BLIXOAHOM arepType

3. c HaubonbIleli BEIXOAHOMW arepTypou

4. c HauMeHbllIel JJIMHOM BOJHbI
Ne 10 Bribepute 13 crivcka To, 4To HeOOXOIUMO 3HATh [I/if COCTAB/EHUS] YPaBHEHUS MTOJTHOTO
o0xopia pe3oHaropa.

1. ko3 uLeHT ycuneHYs akTUBHOMN Cpe/ibl
2. nudpakIMOHHbBIE TIOTEPH
3. IoTepy Ha YaCTUUHOe TTPOITyCKaHHe 3epKasl

4. BCe BBIIIETIEPEUNCIEHHOE
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