MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI JIABEPHOU TEXHUKHA
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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
roz Habopa rpymmsr: 2025

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:

[TK-2.1 — CniocobeH K aHa/iu3y 3a/laudl 10 TIPOEKTHPOBAHUIO THITOBBIX CHUCTeM, IPUOOPOB, Y3/I0B U JleTajiei
Jla3epHOM TEXHUKH, J1a3ePHBIX ONTHKO-3/IeEKTPOHHBLIX IPUOOPOB U CUCTEM

ITK-2.3 — CriocobeH K pacyeTy, NMPOEKTUPOBAHUIO M KOHCTPYHMPOBAHUIO B COOTBETCTBUH C TEXHHUECKHM
3a/laHUEeM THIIOBBIX CUCTeM, MPUOOPOB, JieTasiedl U y3/10B Ha CXeMOTEXHUUECKOM U 3/IEMEHTHOM YPOBHSIX

®OopMHUPOBaHUIO KOMITETEHIUN CJTY>KUT JOCTYKEHHE CIeYIOIIUX pe3y/ibTaToB 00pa3oBaHus:
nK-2.1

3HAHUS:

(hu3uUeCcKUX TIPUHIIUIIOB YCTPOMCTBA U JIeMCTBUS Ja3epOB Pa3/IMUHbBIX TUTIOB,;

(hu3nUeCKUX TIPUHLIUTIOB B3aMMO/IeHCTBYS JTA3€PHOTO U3/TYYeHHUs CO CpeflaMu;

METO/IVK OIIEHKH XapaKTEePUCTUK JIa3€PHOTO M3/TyUeHus;

METO/IVK OLIEHKH COCTaBa U MapaMeTPOB JIa3ePHBIX CUCTEM Pa3/IMUHOr0 Ha3HAYEHUS;

YMeHuUsi:

CoCTaB/ieHVe W aHa/I3 CTPYKTYPHO-TIapaMeTPUUYeCcKUX CXeM Jia3epoB;

OCYILECTB/STh KOPPEKTHBIN BBIOOP J1a3epoB it paboThl B COCTaBe KOHKPETHOW OMTHUKO-37IeKTPOHHOM
CHUCTEMBI;

HABbIKU:

YKC/IEHHBIX OI[€HOK MTapaMeTpOB JIa3€PHOr0 U3/TyYeHus;

YKC/IeHHBIX OL|eHOK TPOLIeCCOB B3aWMOZENCTBUS JIa3epHOTO W3/IyueHUsi CO cpefamu (atMocdepoid,
BOJIOU, TBEPABIM TEJIOM).
IK-2.3

3HAHUSA:

(hu3MUeCKUX TIPUHIIUTIOB B3aMMO/IeHCTBYS JIA3€PHOTO U3/YYeHHUsS CO CpeflaMu;

METO/IVK OLIEHKH XapaKTEePUCTUK JIa3€PHOTO M3/TyUeHus;

METO/MK OLIeHKH [1apaMeTPOB B3aUMOZeNCTBHSI JIa3ePHOTO U3/IyUYeHHs CO CpeZlaMu;

METO/MK OLIEHKM COCTaBa 1 MapaMeTPOB JIa3ePHBIX CUCTEM pPa3/IMUHOrO Ha3HaYeHus;

YMeHuUsi:

COCTaB/ieHWe W aHaJIM3 SHepreTUdeckoro OasaHca yasepa;

BBIMO/THEHHE PACYETOB, TOATBEPIK/IAFOIIHUX PabOTOCIIOCOOHOCTE J1a3epoB;

WCTIO/Ib30BaHUE KOHTPO/ILHO-U3MEPUTENBHBIX TPUOOPOB [I/I1 W3MEpeHUsl MapaMeTpoB Jazepa U
71a3epHOTO M3/TyueHus];

HABbIKU:

YKCIeHHBIX OL[eHOK IMapaMeTpOB JIa3ePHOT0 U3/Ty4YeHus;

YHC/IEHHbIX OIIeHOK IIPOIIeCCOB B3aMMOJEMCTBUS JIa3epHOTO W3/IyUYeHUss CO cpefiaMu (aTMocdepoii,
BOJIOH, TBEDZBIM 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.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA, ®U3UKA, BBEJEHUE B CIIEIITUAJIBHOCTD.

CopiepkaHve  [IUCLMIUIMHBI ~ SIB/IIeTCA  OCHOBOM it ocBoenusi aucturuiid:  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 u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHaiv3a U MOZlelIMpOBaHus B UH)KeHEePHOU [iesiTe/TbHOCTH, CBA3aHHOU C
TIPOeKTHPOBaHKEeM, KOHCTPYHMPOBaHWEM U TeXHOJIOTUSIMU TIPOM3BO/CTBA J1a3epHON TeXHUKU

¢ OIIK-3 — CrniocobeH MpoBOAUTE SKCIIepUMeHTabHble UCCIe[0BaHKs U U3MepeHusi, 06pabaTbiBaTh U
TIpe/ICTaB/ISATh NIO/yUeHHbIe laHHbIe C YUeTOM CreLu(UKU MeTOZ0B U CPe/iCTB Jla3epHbIX UCC/Iel0BaHUM
Y U3MepeHU

e TIK-2.1 — CniocobeH K aHa/u3y 3a/iauu 10 TPOEKTHPOBAHUIO TUITOBLIX CUCTEM, TPUOOPOB, y3/10B U
JleTaseld jla3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IeKTPOHHBIX TIPUOOPOB U CHUCTEM

¢ [TK-2.3 — CriocobeH K pacueTy, TPOeKTHPOBAaHUIO U KOHCTPYWPOBAHHMIO B COOTBETCTBUU C TEXHUYECKUM
3a7laHeM THUIIOBBIX CHCTeM, PUOOPOB, fleTajiell U y3/710B Ha CXeMOTEXHHUUECKOM 1 3/71EMEHTHOM YPOBHSX

¢ YK-6 — CrniocobeH yripaB/isiTb CBOUM BpeMeHeM, BbICTPauBaTh M Pea30BbIBaTh TPAEKTOPUIO
CaMOpa3BUTHS HAa OCHOBe MPUHIIMIIOB 00pa30BaHMs B TeUeHHe BCeH )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. JIa3ep — yHMKa/IbHBIH HCTOYHHK BHICOKOKOHLEHTPHP i
sHepru. 1.1. KoadduimeHT cocpejoTO4eHHOCTH TEerIOBOH SHEpPruu.
XapaKkTepUCTHKK Pa3HbIX NCTOUHHMKOB TEI/IOBOM SHepruu. PusnyecKye MPUHLMUITBI
paGOTBI Jia3epoB, aKTUBHBIE Cpe/Jbl U BU/bI UX HAKAUYKHU. K}'laCCI/leI/IKaL[I/lSI Y TUIIbD
3 6 nazepos; 1.2. dusnuecKre CBOKWCTBA J1a3ePHOr0 U3/TyUYeHusl, Onpeie/IstoLiye 20 9 6 3 11 20 20
B3aUMOZIeHCTBHE U3/Ty4yeHus ¢ MaTepranamu; 1.3. OCHOBBI TEOPUM ONTHYECKUX
Pe30HaTopoB, K1acch(pUKaLys pe30HaTopoB. MOZ0BBIi COCTAB 1 KaueCTBO
n3nyuenusi; 1.4, Jlazepsl, UCIO/Ib3yeMble B IPOMBILIIEHHOCTH. OBLj#e CXeMbl
TeXHO/IOrMYeCKHX J1a3epPHbIX KOMILIEKCOB.
Paspen 2. AKTHBHBIE Cpe/ibl M THIIBI J1a3epoB. 2.1 TBep/oTe/IbHbIE aKTHBHBIE
3 6 cpe/ibl ¥ J1asepbl; 2.2 [1o/1yrpoBOJHUKOBbIE aKTUBHbIE CPe/ibI U Jlasepbl; 2.3 13 8 8 0 5 20 20
BookoHHBIe ¥ JKH/IKUe aKTUBHbIe Cpe/ibl U 1asepsl; 2.4 ['a30Bble U Apyrue
AKTHWBHBIE CPeJbI U Jla3ephl.
Paspen 3. Tunbl HAKaYKH H Pe)XUMBI reHepaliy J1a3epHOro H3aydeHus. 3.1.
3 6 Onruueckast Hakauka; 3.2. DIeKTpruueckasi, Xl/IMl/T‘-lECKﬂﬂ U TeIUIoBast HaKauka; 3.3. 53 2 8 14 31 20 20
Pe3sonaTopsl 1a3epoB 1 BOJIHOBas NpUpo/a ceeta; 3.4. MeTo/bl reHepaLui
J1a3€PHOI'0 U3/Ty4YeHUs.
Pazpen 4. BaumopieiicTBHe U3/TyueHHs €O cpeAaMu. 4.1. XapaKTepUCTHKH T1/T
3 6 nazepos; 4.2. PacnipocTpaHeHHe /1a3epHOro u3iyueHus B cpefiax; 4.3 HenvHeliHble 10 6 6 0 4 20 20
onTruyeckue 3QQexTsL.
Paspen 5. [lpumenenus y1a3epoB. 5.1 MoGOu/bHbIe 1a3epHble CUCTEMbI BBICOKOH
3 6 MomHoCTH; 5.2 JInaphl B CHCTEMaX AUCTAHLMOHHOTO 30HAMPOBAHUS aTMOCGepHI; 12 6 6 0 6 20 20
5.3 AZIUTHBHBIE TeXHOJIOTHHU.
Bcero 3a 6 cemecTp 108 51 34 17 57 100 100
Bcero no gucuuninHe 108 51 34 17 57 100 100
3.2. JTaGopaTOpHBIi NPAKTHKYM
Ne Tema s1abopaTopHoOro O6bewm, ayp,.
Homep U HAMUME€HOBdHHE pa3je/id AUCIUII/IUHBI
n/n MNpdKTHKyMd qacoB
Pazpen 1. Jlasep — yHUKa/IbHbBINA UCTOUHKK
1 . ®u3nuecKre 0CHOBHI J1a3€pOB 3
BbICOKOKOHII€EHTPHPDOBAHHOUW 3HEPIryu.
2 aHepFETI/I‘-IECKI/Ie XdpaKTepuCTHUKU 3
H3/IyUeHus Jjia3depa
3 BPEMEHHLIG XapaKTepuCTHUKU 3
H3/1IyueHHs j1a3epa
4 Pazpen 3. Turbl HaKaUKK ¥ peXXUMbI reHepaluu ITpocTpaHcTBEeHHBIE 3
JIa3€pHOI'o U3/Iy4YeHU . XapaKTepuCTHUKHU U3/TyUEeHHs
5 CHEKTPa]’[LHLIe XdPAKTEPUCTUKU 3
H31yueHus
6 HO]’[HPI/IB&L[I/IOHHBIE p)
XdPAKTEPUCTUKHU U3/TYUEHU Jia3€pa
Bcero 3a 6 cemecTp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne | Homep u HauMeHOBaHMe pasjesia Oo0Bem,
COJIEP)KHHI/IE yq66H01"0 3aldHUsA
n/n AUCITUITI/THHBI gacoB
o M3yueHue rpeaycMOTPEHHbBIX [IPOrPaMMO
Paspen 1. Jlasep — yHUKa/IbHBIN Y peay P porp o
1 AUIaKTHUYeCKHMX e JWHHUL] T10 KOHCIIeKTaM JIEKIIUKU 1 6
HMCTOYHUK o
o PEeKOMeHAYyeMOU JINTepaType
BbICOKOKOHLIEHTPUPOBAHHOU =
) SHEprun HO,Z[I‘OTOBKa K BBITIO/THEHHWIO U 3allJUTe J'[a60paTOpHOI/I 5
pa60TbI «®u3nuecKkre 0CHOBBI Jia3epoB»
M3yueHne npeaycMOTPEHHBIX [IPOrPaMMO
Paspen 2. AKTVBHBIE Cpefibl I THUIIbI Y peay P porp .
3 1a3eDOB AUIaKTHUYeCKHUX e JVHHUL] T10 KOHCIIeKTaM JIEKIJUKU 1 5
poB. peKoMeHJyeMoM iTepaType
6 30222




4  |Pa3zpen 3. Turbl HaKauky ¥ pexkumsl (V3ydyeHure nipelyCMOTPEeHHBIX TPOrpaMMOK 6
reHepalyy JIa3epHOT0 U3/IyUeHHs. |AWJAKTUUYeCKUX eIMHUL] I10 KOHCIIeKTaM JIeKL{Ui U
peKoMeHJyeMoM TiTepaType
IToAroTOBKA K BHITOTHEHUIO U 3alljUTe 1ab0paTopHOi
5 paboThl « DHEpPreTUYeCKye XapaKTePUCTUKU U3/TyUeHuUs 5
Jlazepa»
ITozroTOBKA K BHITTOJTHEHUIO U 3aljUTe 1ab0paTopHOi
6 paboThl «BpeMeHHbIe XapaKTePUCTUKU U3/TyUeHUs 5
Jlazepa»
ITozroTOBKA K BHITIOJTHEHUIO U 3aljUTe 1ab0paTopHOi
7 paboThl «IIpOCTPaHCTBEHHbIE XaPAKTEPUCTHKH 5
W31y YeHUsI»
IToAroTOBKA K BHITMOTHEHUIO U 3alUTe 1ab0paTopHOi
8 pabotsl «[Tossipu3alMOHHbIe XapAKTePUCTUKH 5
W3JIy4eHus jlazepa»
9 IToAroTOBKA K BHITTOJTHEHUIO U 3alljUTe 1ab0paTopHOi 5
paboTel «CrieKTpanbHble XapaKTePUCTUKK U3/TyYeHHsD»
Paszien 4. BsaumogeiicTaue W3yueHue npeyCMOTPEeHHBIX [IPOrPAMMOM 5
10 JUIAKTAUECKUX eTUHUL] TTI0 KOHCITeKTaM JIEKLIUU U 4
W3JIy4yeHus CO CpeaMu. o
peKOMeH/lyeMOU JiuTeparype
W3yuyeHue npefyCMOTPEeHHBIX [IPOrPAMMOM
11 |Pa3gen 5. [IprMmeHeHus a3epos. JUJAKTUUeCKUX eJMHUL] [0 KOHCTIEKTaM JIEKLIUK U 6
peKoMeHyeMoM ThTepaType
Bcero 3a 6 cemecTp 57
4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 56| 7 8 9 (10 11 12 13 14 15 (16|17
JIP,
6 Hr%) ?ITPq HI_IIDE) ?.ITPq Tect (J)ITP?IFIS Tect|P|Tecrt HI_I:(’) ?ITPq Tect|P|Tect HI_I[)E)?ITPq' Tect OT;.PI'IO Tect| P

YcnoBHBIE 0003HAUEHHS:
o JIP — aparHOCTHUeCKasi paboTa;
JIP — naboparopHas paboTa;
Ortu. no JIP — otuet mio JIP;
Tect — TecT.

TekyIuil KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHble HHTepBaJIbl B

ciefyroumx popmax:

e UArHOCTUYeCKas pabora;
¢ jylabopaTopHasi paboTa;

e otuet 1o JIP;

* TeCT.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOJUTCA B q)opmax:

¢ 5S5K3dMeEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. Bopetimo, B. A. Bopeiimio, Y. M. EBIokuMOB. . JIa3epsl: npuMeHeHus U ripunoxeHust. CI10.:
Jlanb, 2016, 16 5K3.

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

3. A. C. bopetimio, C. B. VBakuH. . JTa3epsl: 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 30H11poBaHue atMocdepbl. CI16. 5T TY "BOEHMEX" um. 1. ®. YcTuHORB,,
2015, 43 5k3.

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

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

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

1. https://www.urait.ru/ — O6pa3oBate/ibHas riatdopma «HOpaiiT». [{/1s By30B U CCY30B.;

2. http://e.lanbook.com/ — 3BC Jlans;

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

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:

1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);

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

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpeOyeTcsi.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. 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;

. KomMriniekT He/lMHeMHbIX KPUCTa/IOoB;

. ®oroauon Ophir FPS1 SENSOR;

. CnektpomeTp Avantes Avaspec 2048;

. Kamepa Ophir Spiricon SP620U;

10. YcraHOBKa A1 M3y4YeHUs NOJIsIpU3al{ii CBeTa U 3/1eKTPOOITHYeCKOTO MOAY/IATOPA;
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.

CONOOTUTA 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.



ITpunoxenue 1
K paboueii MporpaMme JUCIATLTHHBI
OCHOBBI JTA3BEPHOU TEXHUKHA

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.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
[TK-2.1 CriocobeH K aHa/nu3y 3aJjaud 110 MPOEKTHPOBAHHIO THMIIOBBIX CHCTEM, IPHUOOPOB, Y3/I0B U JieTasel
Jla3epHOM TEXHUKH, JIa3epHBIX ONTHKO-3IeKTPOHHBIX MPUOOPOB 1 CHCTEM;
[1IK-2.3 CriocobeH K pacueTy, TMPOEKTUPOBAaHWIO MW KOHCTPYHPOBAHUIO B COOTBETCTBHU C TEXHHUECKUM
3aZlaHueM TUTIOBBIX CHCTeM, PUO0POB, AeTasel U y3/10B Ha CXeMOTEXHUUYECKOM U 3/IEMEHTHOM YPOBHSIX.

ConepkaHre [UCLATUIMHBI OXBaThiBaeT KpPYT BOMPOCOB, CBSI3aHHBIX C (OPMUPOBAHHWEM CHCTEMHOTO
TIPe/ICTaB/IeHUs O Jla3epax, UX YCTPOHCTBe U IedCTBUM, 00/1aCTSX WX MPAKTUUYECKOTO TPUMEHEHUS.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e jabopaTopHasi paboTa;
e oruet 1o JIP;
* TeCT.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), M1abopaTopHbli npakTHKyM (17 u.), camocTosTe/nbHas pabora
crygenra (57 a).
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IIpunoxenue 2

K paboueii MporpaMme JUCIATLTHHBI
OCHOBBI JTASBEPHOU TEXHUKHU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

H TpyRoeMKOCTB,
anMeHOBaHHe PadoThI PexomeH/jyemas 1uTeparypa ac.
Pa3pen 1. JIa3ep — yHUKa/IbHbINA HCTOUHUK BHICOKOKOHIIeHTPHPOBAHHOM HEpPrum.

N3yuenue rpesycCMOTpEeHHBIX
E(I)) I({)ZE 2rxl?wuniiiigiq;;i;jeii?zﬁg1‘20 O. 3senro. . HpHHana 113£;3ep03: M.: Mup, 1990 6
/IATEPATyPE A. C. bopeiiio, C. B. BakuH. . J1a3epsl:
Tlogroroska K BBIMIOTHEHMIO 1 3alIjiTe ycrpoiictso u feiicteue: CII6.: Jlans, 2016 (1,2)
naboparopHoii paboThl «Pu3nUecKue 5
OCHOBBI J1a3epOB»

Wroro no pasgeny 1 11

Paszgen 2. AKTUBHBIE CpeJbl U TUIIHI J1a3epoB.

N3yuenwue ripeyCMOTPEHHBIX
MpOrpamMMoH JUAAKTHUYeCKUX eJUHUL] [0 A. C. bopeiimo, C. B. VBakuH. . Jla3epsl: 5
KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMoi yctpotictBo u feticteue: CIT6.: Jlanb, 2016 (5-8)
JIUTeparype

Wrtoro no pasgeny 2 5

Pa3pen 3. Tunbl HAKaYKU U PeXXUMBI FreHeparuH J1a3epHOro U3iyJyeHusl.

N3yueHnue rpesycCMOTpeHHBIX
TporpamMmoit AMJAKTHUECKHX eJHHHL] 110 6
KOHCITEKTaM JIEKIIUI U peKOMeH/TyeMO
JIUTeparype
[NoaroroBka K BBITIOJIHEHUIO U 3alIUTe
/1a00paTOpHOM paboThl « DHEpreTHYeCKUe 5
XapaKTepUCTUKH U3/TyueHHs jla3epar»
[MoaroroBka K BBITIOJIHEHUIO U 3alIUTe
naboparopHoii paboTel «BpemMeHHbIe 5
XAPAKTEPUCTMEM H3/TyHCHHA N1a38pa» A. C. bopetiito, C. B. BakuH. . JIa3ephl:
Ilogroroska K BBIITOTHEHUIO 1 3alijTe ycTpoticTBo U geticteue: CII6.: Jlanb, 2016 (3,4)
/1a00paTOpHOM PaboThI 5
«[IpocTpaHCcTBeHHbIE XapaKTePUCTUKH
U3J/IyUeHus»
[MoaroroBKa K BHITIONTHEHUIO U 3aIIUTe
y1abopaTopHOl paboThI 5
«[Tonsipr3aLiiOHHBIE XapaKTepUCTHKU
W3/Ty4yeHus a3epa»
IToaroToBKa K BHITIOTHEHUIO U 3aIIUTe
yabopaTtopHoi paboThl «CrieKTpabHbIe 5
XapaKTepUCTUKU HU3TyUeHUs»

Wroro no pasgeny 3 31

Pa3pen 4. BzaumopeicTBHe U3/IydeHUsI CO CpeJaMH.
N3yuenune npesycCMOTpeHHBIX A. C. Bopeiimo, C. B. VIBakuH. . Jla3epsr: 4
11 30222



KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMOou
JTeparype

MPOTpamMMOi TUAAKTHYEeCKUX eTUHUI] 110

ycTpoicTBo U feicteue: CII6.: JTanb, 2016 (2, 9-
11)

Wrtoro no pasgeny 4

Pa3pesn 5. IlpuMeHeHus 1a3epoB.

W3yueHue rpeslyCMOTpeHHbIX
MIpOrpaMMoi JulakTUUeCKUX eZJUHUL] II0
KOHCIIeKTaM JIeKLIU U peKOMeHlyeMOou
JTeparype

A. C. bopetiio, C. B. BakuH. . Jla3epsl:
yCTpoiicTBO 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.
EBpokumos. . J1a3epsl: mpuMeHeHUsI U
nipunoxkenusi: CI16.: Jlans, 2016 (9, 11, 21)

N. M. EBgokumoB, A. B. ®enuH. . JlazepHblie
texHojioruu: CI16.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2015 (pasgen 2)

A. C. bopeiiwo, 1. B. KnoukoB, M. A. Konsies. .
Boennbie npumMeHenus na3epos: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2015 (pa3zen

1)

Wroro no pa3geny 5

12
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IIpunoxenue 3
K paboueii MporpaMme JUCIATLTHHBI
OCHOBBI JIABEPHOM TEXHUKHN

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta
* TeCT;

¢ jylabopaTopHasi paboTa;

e otuet 1o JIP;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Tect

KoHTposb ycBOeHHs TEKL[MOHHOI0 MaTepuasa CTYIeHTOB IMPOU3BOJUTCS B aBTOMAaTUYeCKOM pe-KuMe 3a
cuet npuMeHeHust [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
TIOMOII[bI0 UHANBUAYATBHOTO JIOTUHA U TIapoJis. B KoHIle KaXK/oM JIeKI[MM MPHUCYTCTBYIOIIUM CTyAeHTaM
TipeJjiaraeTcsi OTBETUTDb Ha OJJUH U3 BOMIPOCOB TI0 TeMe H3JI0XKeHHOU JIeKLUW. Pe3ybraThl TeCTHUPOBaHUS
0000111aF0TCs 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.
* IJIsSI ZIOTyCKa K BBITIOJIHEHHUIO TPeThel U nocsieaytoiux JIP HeobxoquMa 3aliyTa OfHOM 13 BBIMOTHEHHBIX
paHee paboT.
3amwmra JIP:
3ammuTa JIP mpesiycMaTprBaeT 00Cy>K/ieHHe TOPsi/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.
ITomycKaeTcst BBITIOTHEHHE PACUETOB «BPYUHYIO» WJIM KCIIOTb30BAHUE CUCTEM aBTOMAaTU3aI[UN
MaTeMaTHuecKux pacuetoB. Kaxkoe 3aziaHue Ha 1abopaTopHyto paboTy cofiep>KUT Habop rmapameTpoB B
COOTBETCTBUU C WH/AWBU/YATbHBIM U/IA TPYIIIIOBBIM BADHAHTOM.
Kputepuu o1ieHUBaHUS:
JIaboparopHast paboTa CUMTAeTCs BLIMOJHEHHOH YCITeIIHO (TIPUHUMAETCS) TIPY CJIeAYIOLIUX YCIIOBUSX:
* [IPaBWIbHOE BBITIOJTHEHNE BCeX MYHKTOB, TIPeAyCMOTPEHHbBIX 3a/jJaHUeM;
* IPaBUJILHOE TIOCTPOEHHEe U 0(OPM/IEHHE B COOTBETCTBUM C TPeOOBAaHUAMH TOCYJapPCTBEHHBIX CTAaH/IapPTOB
ECK]I rpacdvkoB a1 BceX TIOy4YaeMbIX B XO7Ie BBITIOJTHEHUS 3a/JaHUsI XapaKTePUCTHK;
* yCIieIliHas 3aliyTa 1adopaTopHOW paboThI.

JK3aMeH

VITOroBbIl KOHTPOJIB TI0 JUCLIMI/IMHE TIPOXOAUT B hopMe 3K3aMeHa. JJomycK K 3K3amMeHy oopmIsieTcst
TIPY YCJIOBUY TIO/THOTO BBITIOJTHEHHSI BCEX MEePONPUSITHH, MTPeAyCMOTPeHHBIX TPa(KOM KOHTPOJIBHBIX
MepOTIPUATHIA. DK3aMeH MPOBOAUTCS B yCTHOM (popme 10 OvreTaMm, BBIZAHHBIM TpernoAaBareneM. CTygeHT
JIOJDKeH TI0/ITOTOBUTh OTBETHI Ha /IBa BOIIPOCA, M0JIb3ysICh KOHCTIEKTOM, COCTaB/IeHHbIM 0 MaTepHasiaM Kypca.
OrjeHKa «OTJIMYHO» BBICTABJISIETCS IIPU Pa3BePHYTHIX M TOUHBIX OTBeTax Ha 2 TeOpPeTHYeCKHUX BOIPOCa.
OrjeHKa «XOpOII0» BBICTAB/ISAETCS IIPA TOUHOM M [TOJIHOM OTBeTe Ha 1-blii TeOpeTUYeCKUM BOMPOC, U HETOUHOM
OTBeTe Ha 2-01 TeOpeTUYeCKHI BOMPOC.
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OLeHKa «y/|0B/I€TBOPHUTE/ILHO» BBICTAB/ISIETCSI TNOO TPY TIPABUIEHOM OTBeTe Ha OZIMH TeOpeTHUeCKHi BOIIPOC.
OneHKa «Hey/10B/IeTBOPUTEbHO» BbICTAB/ISETCS IIPH HENPaBW/IBHBIX OTBeTax Ha TeOpeThyYecKre BOMPOCHL.
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Paspen 1. J/Iazep — yHMKa/IbHbIN Tecr,

3 g |HCTOUHHMK ) 20 | 9 6 3 1 |20 | 20 JTabopatopHasi
BbICOKOKOHI[eHTPUPOBaHHOMU pabora,
3Heprum. Ortuet no JIP

3 6 Pa3zgen 2. AKTUBHBIE Cpe/ibl U 13 8 8 0 5 20 | 20 Tecr
THUIIbI JIa3€POB.

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

3 6 |peXuMbl reHepaLl JIa3ePHOT0 53 | 22 8 14 31 20 | 20 p&?6OTEll)
Ty HEHUA. Ortuert 1o JIP

3 6 Pazpen 4. BsamopelcTBHe 10 6 6 0 4 20 | 20 Tect
U3JIyUeHHsl CO CPefiaMu.

3 6 |Paspen 5. IIpumeHenus na3epoB. | 12 6 6 0 6 20 | 20 Tect

Bcero 3a 6 cemecTp 108 | 51 34 17 57 | 100 | 100
Bcero no gucuuninHe 108 | 51 | 34 17 57 | 100 | 100
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OneHounblie MaTepuaasbl mo gucuumiudie OCHOBBI JIABEPHOM TEXHUKHA

ITK-2.1 - CnocoGeH K anaau3y 3a0a4u no npoeKmupoeaHuio Munoebix cucmem, npubéopos, y3/108 u
demavieli /1a3epHOLl MeXHUKU, /1d3ePHBIX ONMUKO-3/1eKIMPOHHbIX Npubopoe u cucmem

Ne 1 TIpouwuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET

[NepeuricnuTe 3/1eMeHThI SKCITePUMEHTabHOW YCTaHOBKY /ISl U3MePeHHsl BpeMeHHbIX XapaKTepUCTUK
MOLI[HOTO UMITY/TbCHOTO JIa3epPHOT0 U3/TyUeHUsl.

OrtBer faiite B hopmare: «Iisi u3MepeHUst BpeMeHHBIX XapaKTePHUCTUK MOLIHOTO UMITY/IbCHOTO
J1a3epHOro U3/y4yeHHst HeOOXOAUMO UCITI0/Ib30BaTh: <3/IeMeHT1>, ... <37eMeHTN>»

Ne 2 TIpouwuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET

[uana3oH yabTPadHoNIeTOBOT0 N3TyUYeHHs Ha IIKajie 3/1eKTPOMAarHUTHOTO u3mydeHus (coriacHo ISO
20473) pacrionaraeTtcsi MeXay:

OTBeT 3amnuilmuTe B (I)OpMaTEZ «0T <MUHUMaJILHOE 3HaueHUe> HM 10 <MaKCUMa/IbHOe 3HaueHHe> HM»,
€IVHHWILbI U3MEDEHUA - HM.

Ne 3 TIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
CornocTaBbTe 1prubOp 1 U3MepsieMble UM XapaKTePHUCTUKH J1a3epPHOTO U3/Ty4eHUs!

1) CriekTpomeTp ¢ fJudpaKLMOHHON peléTKoi
2) Vi3mMepuTeib MOLLIHOCTH

3) Ocrunnorpad

a) - cpeJiHsisl MOLLIHOCTh

0) - LeHTpanbHasi /i/IMHA BOJTHBI

B) - JIUTEIbHOCTb UMITYJIbCa
Ne 4 TIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
ComnocTaBbTe CrieKTpasbHbIM Aara3oH C ero HauMeHOBaHKeM (B cooTBeTcTBUM C [SO 20473)

1) 6mokHM yasTpa-QUosIeTOBLIM
2) Bugumbrii

3) bvbxkauii MHQpa-KpacHbIH

a) ot 380 HM g0 780 HM

0) ot 315 HM g0 380 HM

B) ot 780 um g0 3000 HM
Ne 5 IlpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/IE[0BaTeIBHOCTD

B nipaBusibHOM TOC/Iei0BaTeIbHOCTH PACIIO/IOKUTE AeUCTBUS [J1s1 U3MepeHUsi TIPOCTPaHCTBEeHHBIX
XapaKTepUCTUK METO/IOM OCTPOTO ABUWKYILLErocs Kpasi.

1) OnpesiesTuTh ABe MOMepeyHble KOOPAMHATHI B KOTOPBIX HOPMUPOBaHHAasl MOIL{HOCTh cocTaBser 1 - 1/
eA2 u 1/eA2. TuameTp Iyuka - pasHULia BYX 3TUX KOOpJUHAT.

2) Haiity K03¢urrieHTs anmnpoKCUMUpYoLel GyHKIMY fUaMeTpa OT MPOZJ0IbHON KOODAUHATHI.
3) V3mepuTs pacnpe/esieHle MOIJHOCTH B IIOIIEPEYHOM CeUeHHH ITyukKa.
4) BbuncIdTh UCKOMBIE NTPOCTPaHCTBEHHBIE XapaKTePUCTUKU 0 (hopMy/iaM.

5) IloBTOpUTE U3MepeHUs JJ1 HECKOIBKUX TOUeK B/I0JIb OCH PACIPOCTPaHeHUs U3/TyUYeHUs.
Ne 6 TIlpounTaiiTe TEKCT ¥ yCTaHOBUTE N0OC/Ie[0BaTeTbHOCTh

B npaBUBHOM NOC/IE[0BaTeIbHOCTH PacTo/IOKUTe elCTBUSA Ji/1s1 N3MepeHHsl BpeMeHHbIX

XapaKTePUCTHUK METOL0M OCTPOr0 ABWKYIL[Erocs Kpas.
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1) YcraHnoBuTe BXoAHOe comnpotrsaeHue 50 Om

2) YcraHoBUTe OLICTpPBIN (HOTOANOS

3) HacrpotiTe Maciitab 1o BepTUKaabHON U TOPU30HTATLHON OCH.
4) Ycranosure A dy3HBIN paccenBaTe b U3TyUeHUs

5) CoxpaHuTe pe3ysbTart.

6) IMopxmounTe OBICTPBIN (OTOANOS K OCLHLIOTPady

Ne 7 TIpouwTaiiTe TEKCT, BEIOEPUTE MPABUILHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

3HaueHue M2 B cilyuyae peajibHOTO JIa3ePHOTO Jiyya BCeraa. ..

1.<1

3.>1

4.=0
Ne 8 TIpouuTaiiTe TeKCT, BbIOepUTE MPAaBUIBHBIN OTBET U 3alUIIMTE apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

UTo 13 mepevrceHHOr0 NpUMeHseTCs /11 HaKauKW BOJIOKOHHBIX J1a3epOB:
1. UMIyAbCHBIE JIaMITbI
2. 571eKTpUUeCcKUi pas3psj,
3. [0 HBIe J1a3epbl

4. BCe nmepeuncieHHbIe

Ne 9 TIIpouuTaliiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Pe30HaTOp BOJIOKOHHBIX J1a3epOB (hOPMUDPYETCH. ..
1. pemietkamu Bparra
2. IacTUHaMH Tog, yriioMm bproctepa

3. siuetikamu Keppa

Ne 10 TTpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI U 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

Kakue j1a3epsl IB/ISIFOTCA TBEPAOTE/IbHBIMUA?
1) Cr:LiSAF

2) Ar

3) Nd:YAG

4) HeNe

Ne 11 IpouunTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alUIINTe apryMeHTbI, 000CHOBBIBAOLIHe BHIOOD
OTBETOB

Kakwue nasepsbl IB/ISIFOTCST Ta30BBIMU?
1) Cr:LiSAF

2) Ar

3) Nd:YAG

4) HeNe
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Ne 12 TIpouuTaiiTe TEKCT, BEIOEpPUTE NTPABUIbHBIE OTBETHI M 3alUIIINTE apPTyMEHThI, 000 CHOBBIBAIOIL[HE BLIOOD

OTBETOB
Kakue Jia3ephbl AB/IAIOTCA HOHprOBO,I[HHKOBLIMI/I?

1) Yb:YAG
2) AlGas/GaAs
3) InGaAs/InP

4) PyOUHOBBIH

ITIK-2.3 - CnocoGeH K pacuenty, npoeKmupoeaHuio U KOHCIMpyupoeaHuio @ coomeencmeuu ¢ mexHuU4ecKum
3a0aHueM munoebix cucmem, npudbopoe, demaieli u y3/108 Ha CXeMOMEXHUYECKOM U 3/1eMeHMHOM YPOBHSAX

Ne 1

Ne 2

Ne 3

No 4

ITpouwnTaiiTe TEKCT, BbIOEpHUTE MPABU/IbHBIE OTBETHI U 3alUILINTE apryMeHThI, 000 CHOBBIBAIOII[Me BEIOOD
OTBETOB

Hepqu/ICJII/ITe BCe IponecChbl, KOTOPbIE YUNTHLIBAIOTCA B IJ(?TI:II_')(.E.XypOBHEBOM TBEpAO0TE/IbHOM Jia3epe C
OITTUUYECKOM HAaKauKOM IMpX OIMMCaHUH ero C NMMOMOLIBI0 CKOPOCTHBIX ypaBHeHHﬁ.

1) crioHTaHHOe H3/lyuyeHre

2) BBIHY’)K/IEHHOE U3JIyueHue

3) norolieHne U3TyyeH!s HaKaukKu
4) 4eTbIPEXBOJIHOBOE CMeLIeHne

5) roTepuy W3/y4YeHus1 BHyTPH pe30HaTopa

ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAHHBINM OTBET

[Hatite orpe/iesieHyre IMPUHE CIIEKTPaTbLHOMN MTOJIOCKT TI0 YPOBHIO MO/IOBUHBI MAKCUMAa/TbHON MOIITHOCTH.
ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBUE

CoriocTaBbTe CIieKTpabHbBIN AMAaIa30H C ero HauMeHoBaHWeM (B cooTBeTCTBUH C ISO 20473)

1) paneHU yasTpa-(hroIeTOBBIN
2) cpeHU yibTpa-(hHU0IeTOBBINA
3) panbHul nHGPa-KpaCHLIMA

a) ot 190 1M mo 280 HM

6) ot 50 000 M 10 1016 HM

B) ot 280 M o 315 HM
ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
CoriocTaBbTe JIJIMHY BOJHBI U YaCTOTY U3TyueHUs (CK/IOPOCTh CBeTa MPUHATL paBHOM 3x10/8 m/c)

1) 5000 M

2) 1500 um

3) 900 um

a) 6x10M3 'y
0) 3,3x10AM14 Ty

B) 2x10M14 I'y
ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHKIN OTBET

[uvana3oH BUIMMOTO CBeTa Ha IlIKaJie 3/IeKTPOMarHUTHOTo u3nyuyeHus (coracHo ISO 20473)
pacriosiaraeTcsi Mexay:
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Ortgert 3anummTe B (hopMare: «OT <MUHHUMa/IbHOE 3HauUeHWe> HM /10 <MaKCHMaJIbHOe 3HaueHHe> HM»,
eTUHUIIBI U3MEepPEeHUs - HM.

Ne 6 TIIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/Ie/[OBAaTeTHHOCTD

B HpaBH]’IbHOﬁ noc/jieA0BaTe/IbHOCTU PACIIOIOXKUTE ,ELEEICTBI/IH HEO6XO,£LI/IMLI€ AJI1 U3MEepeHNs
JHEPreTUUeCKUX XdPAKTEPUCTUK U3/TyUEHM.

1) B MeHI0 ycTaHOBUTE TUIT U3MepeHUs 'CTaTUCTHKA' .
2) BoibepuTe CrieKTpaibHBIN [HUara3oH.
3) 3amycTuTe U3MepeHusl.

4) Hactpoiite MaciiTab u3MepseMoi Hepruu noZbopom (He AOMYCTUM CUTHAJ UTO IATUMK HAXOAUTCS
B HaChIIL[eHUN)

5) YcTraHOBHTE U3MEPUTE/Th SHEPTUM.

6) 3anuiiuTe cpefHee 3HaUeHUe U CTaHAAPTHOE OTK/IOHEHUe U3MepeHHOU BeJIMUUHBI.
Ne 7 IlpouMTaiiTe TEKCT U YCTAHOBUTE IOC/IE0BATeIBHOCTD

B HpaBH]'IbHOﬁ moc/jie0BaTe/IbHOCTU PACIIO/IOXKUTE ,E[el‘/lICTBI/IH HeOGXO,E[I/IMbIe AJI1 U3MepeHNs
CITIEeKTPaJ/IbHbIX XdaPaKTE€PHUCTUK U3/TyUEHU.

1) YctaHOBUTH IPUEMHBIN TeIeCKON CIIeKTPOMeTpa.

2) YcTaHOBUTH 0C/Ia0UTENb U3TyUEHMS.

3) CoxpaHUTb TEMHOBOMU TOK.

4) HacTpouTh AJIMTETBbHOCTD SKCIO3ULIMY (HeJ0MyCTUMO HachIIlleHHe IPUEMHYKA U3/Ty4eHus).
5) 3aryCcTUTh U3MepeHust U COXPaHUThb pe3yJbTar.

6) HacTpouTb KoMMuecTBO yCpeAHEeHHUH.

Ne 8 TIIpounTaiiTe TeKCT, BbIOEpHTE MPaBHI/IbHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

3a cueT KakoM XxapaKTepUCTHKU B jla3epaxX Ha KpaCUTeNsIX BO3MOYKHO IOTy4YeHHe YIbTPaKOPOTKUX
UMNY/IbCOB?

1. BeIcOokui KI1/],
2. MIMPOKYeE CIeKTPpaIbHbIe TIOI0CHI U3TyUeHUsT
3. 6osbIII0H KO3 ULIMEHT YCUIIEHNS

4. BbICOKas KOHLIEHTpalUsl dKTUBHBIX YaCTHULL

Ne 9 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

Kakuie 13 nepeunc/ieHHbIX HIKe KOH(GUTypalvii XapaKTepHBbI [/ yCTOMUMBOTO pe30HaTopa?
1. nyiockomapasniebHBIA pe3oHaTop
2. KOH(OKA/ILHBIM pe30HaTop
3. mosrycdepuueCKUii pe3o0HaTop

4. BCce BhbIlIeIrIepeurc/ieHHbIe

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Yem MO)KHO KOMITEHCHUPOBAaTh JUIMITUYHOCTb CeYeHUs Jiyda AUOAHOTO Jla3epa?
1. cheprueckrmu TUH3aMU

2. 571eKTPOONITUUECKHM 3aTBOPOM
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3. QWIMHAPUYE CKUMU JINH3aMH

4. NJIOCKUMHU 3epKalaMu

Ne 11 TpouuTaiiTe TeKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alIMIINTe apryMeHTbI, 000CHOBBIBAKOLI[He BHIOOD
OTBETOB

Kakuie y1a3epbl sIB/SIIOTCS TIOMYTIPOBOAHUKOBLIMU?
1) HeCd

2) HeNe

3) InGaAs/GaAs

4)InGaAlP/GaAs

Ne 12 TTIpouuTaiiTe TEKCT, BEIOEPUTE MPABUILHBIE OTBETHI M 3aMMIIMTE apPryMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Ha3zoeuTe 0CHOBHBIE COCTaB/IAONIME j1a3epa (0e3 KOTOPLIX j1a3ep He OyzaeT paboTarh).
1) akTUBHas cpefa

2) HakKauyka

3) pe3oHarop

4) cucrema KOHTPOJIS

20



