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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

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
CaBuH AHjpeii BanepreBuy, [.T.H., ipodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BOJIOKOHHBIE U TBEPAOTEJ/IBHBIE JIASEPBI

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:

IICK-1.1 — cnocoGHOCTh K aHanM3y 3aJadd IO TMPOEKTHPOBAHHIO THUIIOBLIX CHCTEM, NMPUOOPOB, y3/I0B U
JeTaseli la3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IEKTPOHHBIX TIPHOOPOB U CHUCTEM

[ICK-1.3 — criocoGHOCTB K pacueTy, MPOeKTUPOBAHUIO M KOHCTPYMPOBAHUIO B COOTBETCTBHUHU C TeXHUYECKUM
3aZlaHueM THUIIOBBIX CUCTeM, TPUOOPOB, AeTased U y3/10B Ha CXeMOTeXHHUUECKOM U 37IeMEHTHOM yPOBHSIX

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
IICK-1.1

3HAHUA:

Ha YpPOBHe TIpe/ICTaB/IeHUH:

- 06 OCHOBHBIX 3/IeMeHTaX TBePZOTe/bHBIX U BOOKOHHBIX JIa3ePOB U UX POJIM B TeHepaLyH U3TyYeHus]

- 06 OCHOBHBIX XapaKTePUCTHKAX JIa3ePHOTO U3JTyUYeHUs], TIOyuaeMOro pa3/IMYHbIMU TUTIaMH J1a3epOB

- 0 HauboJlee pacrpoCTpaHeHHBIX THIAX TBePOTEbHBIX U BOJIOKOHHBIX JIa3€POB;

Ha YPOBHE BOCITPOM3BeJIeHHsI:

- METOAWKH pacyeTa OCHOBHBIX XapaKTePUCTUK JIa3ePHOTO M3TyUeHuUst

- pacueT rapaMeTpOB JIa3ePHOTO U3/TyUeHUsI B PA3/INUHBIX CHCTeMaX e[UHHUI]

- OLleHKa OCHOBHBIX TIapaAMeTPOB TBEPZOTe/IbHBIX M BOJIOKOHHBIX JIa3ePOB;

Ha ypOBHe TIOHUMaHUSI:

- TIPUHLIUIIOB TeHeparvy U3/y4eHus B jla3epax Pa3/TuuHbIX KOHCTPYKLMHA

- TIPUHIIUTIOB BLIOODA J1a3epOB [IJis pellieHnsT KOHKPETHBIX 3334

- BOTIPOCHI J1a3epHOM 0e30MacHOCTH;

YMEHUsL:

BBIMOJTHSTH pacyeThbl PACTIPOCTPAaHEHHs U3/IyYeHH s B ONITOBOJIOKHE;

BBLITOJTHSTH pacyeThl TTapaMeTPOB JIa3epHOTO M3/TyueHus;

BBITIO/THATE pacyeT Jia3epHoi 6e30TMacHOCTH;

HaBbIKU:

pacueToB 1apaMeTPOB J1a3epPHOTO UMITY/IbCa;

WICTIO/Ib30BaHUsI THIIOBOTO OOODY/IOBAaHUS W TPOTPAMMHBIX MPOAYKTOB /i1 M3MEpEeHUs] MapaMeTpoB
71a3epHOTO U3/TyUeHus;;

HaCTPONKM pe30HaTOPOB TBEPJOTe/BHBIX J1a3epOB.
IICK-1.3

3HAHUA:

00 OCHOBHBIX 3/IeMEHTaX TBEPAOTETbHBIX U BOJIOKOHHBIX JIa3€POB U UX POJM B TeHEPALIUH U3TyUeHHS;

OCHOBHBIX [TAPAMETPOB TBEPAOTETHHBIX ¥ BOJIOKOHHBIX JIa3€POB;

TIPUHLIMTIOB TeHepaliy U3/TyueHus B jla3epax Pa3InUHbIX KOHCTPYKIIHIA;

TIPYHLUIIOB BHIOOPA J1a3ePOB [ijisl pellieHHst KOHKPeTHBIX 3a/ay;

YMeHUs:

BBITIOJ/IHSITh pacueThl [IapaMeTPOB JIa3epHOT0 U3/TyUeHus;

BBITIOTHATD PacyueThl PacMpOCTPaHeHNst U3yUYeHHs B ONITOBOJIOKHE;

BBIMOJTHSTE pacueT Jia3epHol 6e30MacHOCTY;

HaBbIKU:

pacyeToB MapaMeTPOB JIa3ePHOTO UMITY/IbCa;

UCII0/Tb30BaHUsI TUTIOBOTO 00OpY/IOBaHUS M TPOTPaMMHBLIX TMPOAYKTOB AJIsi W3MepeHHsl MapaMeTpoB
JIa3epHOT0 U3/Ty4YeHus;

HACTPOMKM pPe30HAaTOPOB TBEPAOTeTbHBIX /1a3epPOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna BOJIOKOHHBIE 1 TBEPJOTEJ/IBHBIE JIA3EPHI siBasieTcsi AUCLUATIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpasJieHut0 12.03.05 JlazepHas mexHUKa U /ia3epHble MexHOA02UU.

CopepxaHue [UCLMIUIMHBL — SB/SETCA JIOTUUECKMM rnpogopkeHrem aucuuiivH:  BBICHIASA
MATEMATHUKA, ®V3UKA, OCHOBBI OIITUKH, OCHOBBI JIA3EPHON TEXHUKU.

CopepkaHe AVCIUIUIMHBI SIBASIETCST OCHOBOM it ocBoenust aucuurmd: MOIITHBIE JIA3EPHI,
JIABEPHBIE CHUCTEMBI CIIEITMAJIBHOTI'O HA3HAYEHNS], HAYYHO-
NCCJ/IEJOBATE/IbCKAS PABOTA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZle/IMpOBaHus B UH)KeHePHO JiesiTe/TbHOCTH, CBI3aHHOMU C
TIPOeKTUPOBaHKEeM, KOHCTPYHMPOBaHWEM U TeXHOJIOTUSIMU TIPOU3BO/ICTBA J1a3epHON TeXHUKU

¢ OIIK-3 — CrniocobeH POBOJUTE 3KCIIepUMEHTAJTbHBIE UCCIeZIOBaHMS ¥ U3MepeHusi, 00pabaThiBaTh U
TIPe/ICTaBJISATh MTOJTyUeHHbIe JaHHbIe C YUeTOM CTielfu(prKu MeTOIOB U CPeZCTB Jla3epHBIX UCCIe0BaHUM
Y M3MepeHU

¢ TICK-1.1 — CniocobeH K aHa/M3y 3aiauu 0 TTPOEKTUPOBAHKUIO TUITOBBIX CUCTEM, TIPUOOPOB, Y3/I0B U
JieTaseli la3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IEKTPOHHBIX TIPUOOPOB U CHUCTEM

e TICK-1.3 — CniocobeH K pacueTy, MPOeKTHPOBAHUIO Y KOHCTPYUPOBAaHUIO B COOTBETCTBUU C
TeXHUYEeCKUM 3a/IaHFeM THUTIOBBIX CHUCTeM, TPUOOPOB, eTasiel U y3/10B Ha CXeMOTEXHUYEeCKOM U
3/IEMEHTHOM YPOBHSIX

e TICK-1.5 — CniocobeH poBOAWTD UKC/IEHHBIE OL[eHKH I1apaMeTPOB J1a3epPHOT0 U3/TyUeHHsI U MPOLIeCCOB
B3alMO/IeMCTBHUS 1a3epHOT0 U3/TyUeHHsl CO CpefjlaMH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.
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Pa3}1en 1. le/[lll.[l/ll'llxl reHepanuy ¥ OCHOBHbIE XapaKTepUCTUKH
J1a3epHoOro usyuenus. 1.1. CTUMyIMpoBaHHOe U3/TyYeHHe.
Koabduipents! DitHiuTeliHa. 1.2. OCHOBHbIE NPUHLUIILI FeHepaL|u.
4 7 TpexypoBHeBas U ueThbIpeXypoBHeBas cxeMsl. 1.3. Victopus co3ganus 20 9 2 3 4 11 15 10
n1a3epoB. [TepBbie TBep/OTe/bHBIE M BOTOKOHHBIE /1a3epbl. 1.4. OCHOBHBIE
XapaKTePUCTHKH 1a3epPHOTO U3/yuyeHus. IIpocTpaHCTBeHHas 1 BpeMeHHast
KOrepeHTHOCTh.
Paspen 2. OcHoBHBbIe 3/1eMeHTbI KOHCTPYKIMH TT U Bo/IOKOHHBIX
na3epoB. 2.1. OCHOBHbIE 371eMeHThl TBeP/OTe/IbHBIX U BOTOKOHHBIX
4 7 nasepoB. 2.2. AkTuBHbIe cpefibl TT 1 BOJIOKOHHBIX /1a3epoB. 2.3. 6 2 2 0 0 4 15 20
Ocyl1ecTB/IeHHe HaKauky aKTUBHOM cpefibl. 2.4. Pe3oHatopel TT 1
BOJIOKOHHBIX JIa3€pOB.
Paspen 3. AktuBHbIe cpefibl TT 1 Bo10KOHHBIX /1asepoB. Hakauka
na3epog. 3.1. Knaccudukanus akTuBHbIX cpef. 3.2. [IMHa BOHbBI
4 7 HaKaukW, JyIiHa BoHbI reHeparuu U KI1/1 masepa. 3.3. TerioBsie 18 8 4 0 4 10 20 25
3¢ deKTrI B aKTUBHBIX cpefiax. 3.4. Kpucrammueckue, CTeK/IsIHHbIE U
KepaMHyecKre akTUBHBIE Cpeibl.
Paspen 4. Pe3onaropsl na3epoB. JIazepHble ycunuTenu. 4.1.
4 7 Knaccudukanust pe3oHaTopoB J1a3epoB. 4.2. Pacuet j1a3epHbIX 31 15 4 7 4 16 o5 25
pe3oHaTopoB. 4.3. OnTHueckye 371eMeHTbl U ONTHYeCKUe TTOKPBITUS
J1a3epHBIX Pe30HATOPOB.
Paspen 5. UmnyibcHble j1a3epbl. Vi3MepeHHe mapaMeTpoB
HMMITY/IbCHOT'O JIa3ePHOro U3/ay4deHus. 5.1. HempephIBHBIH,
4 7 KBa3WHeINpephIBHBIN 1 NMITy/IbCHBIN Pe)XXUMbI paboThI J1a3epoB. 5.2. 33 17 5 7 5 16 o5 20
Jlasepbl yJbTPAKOPOTKUX UMIY/IbCOB. 5.3. [IpUHLIMIIBI H3MepeHuH
TIPOCTPaHCTBEHHO-BPeMEHHBIX XapaKTePUCTHUK /1a3ePHOr0 U3/IydeHus. 5.4.
Vicrionp30BaHIe MMITY/TbCHBIX 1a3€POB.
Bcero 3a 7 cemecTp 108 51 17 17 17 57 100 100
Bcero no gucuuninHe 108 51 17 17 17 57 100 100
3.2. AyANTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHuUe pa3jesia
Tema MNPAKTHYECKOr'0 3dHATUA dayA.
n/n JUCLMILTAHBI
JacoB
1 Paszpen 1. IlpuHOMnel reHepaniiy ¥ OCHOBHBIe  ([IpMHLIMIIBI TeHepaly U OCHOBHbIE 4
XdPdAKTEPUCTHUKU JIA3€PDHOI'0 U3/ TyUEeHU. XdPAKTEPUCTUKHU JId3€PHOI'0 U3/TyUeHUA
7 Pasgen 3. AktuBHble cpegbl TT 1 BOMTOKOHHBIX |AKTUBHBIE Cpefibl TT Y BOJIOKOHHBIX 4
J1a3epoB. Hakauka Jla3epoB. J1a3epoB. Hakauka Jia3epoB
3 Paspgen 4. Pe3oHatopsl j1a3epoB. JlazepHble Pe3oHnaropel /1a3epos. JlazepHbie 4
YCUINTEJIN. YCUTUTEIN
Paspen 5. ImmynbcHble y1asepsl. M3MepeHue NmMnynbcHeble y1a3epsl. M3MepeHue
4 rapaMeTpoOB UMITY/IbCHOI'O JiIa3€PpHOI'0 MMapaMeTpOB UMITY/IbCHOI'O J1Ia3€PHOI'0 5
H3Iy4yeHus. H3/1yueHus
Bcero 3a 7 cemecTp 17
3.3. JIaGopaTopHbIii NPaKTUKYM
Oo0nemMm,
Ne Homep v HariMeHOBaHHe pa3jesa
Tema naﬁopaTopHoro NpAKTHKyMd ayA.
n/n JUCIMILTAHBI
JacoB
1 PEIBAEJ'I 1. HPHHL[I/IHI:I reHepauy 1 OCHOBHbIE I/IBMQPEHI/IE AJIMHBI KOTEPEHTHOCTH 3
XdPAKTEPUCTHUKU JId3€DHOI'0 U3/ IyUeHU. JIa3€pHOr'o U3/Iy4YeHUs
Hactpoiika pe3oHaTopa ja3epa Ha
Paspgen 4. Pe3oHaropsl 1a3epoB. JlazepHbie p p aTop p
2 KPpHUCTa/l/ie U'TTPHUXU d/IOMHUHUEBOI'O I'PAHATA 7
YCUIUTE/IN.
C HeoguMOM
3 |Pa3sgen 5. ImnynbcHble y1asepel. M3Mepenue |3MepeHUst IPOCTPaHCTBEHHO-BPEMEHHBIX 7
T1apaMeTpOB UMITY/IbLCHOI'O JIa3€PHOT'0 XdPAKTEPUCTHUK JIa3€PHOT'0 U3/TyUE€HUS
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|I/I3J'[yIIEHI/IH.

Bcero 3a 7 cemecTp 17
3.4. CamocTosnTenbpHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHUe Oomem,
Copep)xaHue yueOHOro 3afaHus
n/n pasjesna JUCLUIIHHBI 4acoB
N3yueHue nipelyCMOTPeHHBIX NPOrpaMMOi
1 [OUIaKTUYeCKUX eJUHUL] TI0 KOHCTIeKTaM JIeKIUi 1 3
peKoMeHJyeMol uTepaType
Pazpen 1. IIpuHLMIIBI TeHepaLuy 1
2 |ocuonmie xapaxrepucTHE Brinonsenve MHAMBHUYaIbHOTO JOMAIIHETO 3a/jaHus U 4
T A——— TOATOTOBKA K 3aIyTe paboThI §
IToAroTOBKA K BBITIOJTHEHHIO U 3allUTe J1Tab0paTOpHOM
3 paboTel «V3MepeHUe JJTHHBI KOTePEHTHOCTH J1a3ePHOTO 4
W31y YeHUsI»
Pasgen 2. OcHoBHBIE 371eMeHTBl  |VI3ydeHue MpesyCMOTPEeHHBIX [IPOrpaMMON
4  |koHCTpyKUMH TT ¥ BOJIOKOHHBIX  |JU/IaKTUYeCKHUX eJVUHMUL] TT0 KOHCTIEKTaM JIeK[MiA U 4
JIa3epoB. peKoMeHJyeMol iTepaType
W3yueHue nipelyCMOTPeHHBIX IPOrPaMMOM
5 |Pasgen 3. AktuBHbBIe cpefipl TT U |AUAaKTUYECKUX eMHUL] 110 KOHCIIeKTaM JIeKLUI U 6
BOJIOKOHHBIX /la3epoB. Hakauka  |peKOMeH/lyeMOH iuTeparype
6 J1a3€poB. Brinonsenve MHAMBHUYaIbHOTO JOMAIIHETO 3a/jaHus U 4
TOATOTOBKA K 3aIyTe paboThl
W3yueHue npe1yCMOTPEeHHBIX IPOrPaMMOM
7 IUAAKTUUeCKUX eJUHUL] [0 KOHCIIeKTaM JIeKLUi U 6
peKoMeHJyeMoM iTepaType
Pasgen 4. Pe3oHatopsl /1a3epoB. IToAroToBKa K BBIMOJIHEHHIO U 3allUTe 1ab0paTopHOM
8  |J/lasepHble yCU/IUTEIIN. paboThel «HacTpoiika pe3oHaTopa Jiazepa Ha KpUCTaJlie 6
WTTPUI a/FOMUHUEBOI0 rpaHaTa ¢ HeOLUMOM»
9 Brinonsenve MHAMBHyaIbHOTO JOMAIIHETO 3a/jaHus U 4
MOZITOTOBKA K 3aIluTe paboThl
W3yueHne ripeyCMOTPEHHBIX IPOTPaMMO
10 IUJAKTUUeCKUX eJUHUL] [10 KOHCIIeKTaM JIeKLUi U 4
Paszen 5. UMmy/bCHEIe Ta3epsr.  |PE€KOMEH/lyeMOM JiuTeparype
11 N3smepenue napameTpos [MToAroTOBKA K BBITIOTHEHHIO U 3allUTe 1ab0paTopHOM 6
HMMITY/IbCHOT'O JIa3epHOI0 paboThl «M3MepeHHs MapaMeTpOB JIa3€PHOTO U3TYUYeHUsI»
12 H3/Ty4ueHusl. BrinosnHeHVe MHAUBHUAYAIBLHOTO JOMAILHETO 3aaHus U 4
MOATOTOBKA K 3aIlyTe paboThI
13 IMToAroToBKa K BBITIOTHEHHUIO KOHTPOIBHOW PabOTHI 2
Bcero 3a 7 cemecTp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJE/IN CEMECTPA
2 |3 4 5 617/ 8 |9/10|11 12 13 |14 15 16| 17
7 Kiloc13 & %TP‘*' mo | npl o3 |mpjm3 B %TP‘*' 1O |komnrp.P. 13 1P (J)ITP‘*' 1o p A;;f

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTHueckasi paboTa;

KIIoc — KoHTpO/b TI0CeaeMoCTH;

[3 — nomaiiHee 3a/iaHue;

JIP — naboparopHast pabora;

Ortu. no JIP — otuet mio JIP;

KouTp.P. — KOHTpO/ibHast paboTa;

. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEePBaJIbl B

clefyroumx popmax:
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JMarHoCTUYeckas pabora;
KOHTPO/Ib TIOCEIIaeMOCTH;
JOMalliHee 3a/jaHue;
JlabopatopHasi paboTa;
otuet 110 JIP;
KOHTpOJIbHAs1 paboTa.

IIpoMexyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
I depeHIIMPOBaHHBIN 3aueT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. Bensies, B. B. JIo6aué, FO. IT. MakcumoB. OnTHKa MOIIHBIX j1a3epoB. Y. 1 ®opmupoBaHue
n3nyuenus. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2001, 351. pec.

2. A. A. Bensie, B. B. Jlobaués, FO. I1. MakcumoB. OnTHKa MOIIHBIX a3epoB. Y. 1 dopmupoBaHue
uznyuenus. bBI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2001, 62 3K3.

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

4. B. E. TTpusanoB. OnTudeckre KBaHToBbIe reHepatopbl. CI16. BT TY "BOEHMEX" um. /1. ®@. YcTHHORa,
1997, 99 3k3.

5. O. 3eesto. . ITpuntmne! naszepos. CI16.: Jlanb, 2008, 29 3Kk3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpelyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyoTCS.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHsb;

2. https://urait.ru/ — I'naBHasi — Obpa3oBarenbHas riatdopma FOpaiit. s By30B 1 cCy30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yngamenrtanbhas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®.
YcTuHOBa.

CorpeMeHHbIe MpodeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcToBas 37ekrpoHHas 6ubamoTeka Poccutickoro doHzaa
(byHIaMeHTalbHBIX HCC/IeJ0BaHHUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTal TEXHUYECKOTO perynupoBanusi: HopMmel, mpaBuia, cCTaHAapTh
PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0dyeTcs.

5.6. H(dopmalMoHHbIe TeXHOIOTUU:

B3auMogeicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. 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. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. KoMIIbIOTepHBIH KOMII/IEKT.

6.3. JTaGopaTopHbIe 3aHATHA:

1. KoMIi/1IeKT ONITHKY;
2. Jlazep tBepaoTenbhblii, Nd: YAG.

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTesi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEpHeT;
2. paboure MecTa CTY/IeHTOB, OCHAII[eHHbIe KOMITLIOTEPAMH C JIOCTYTOM B VIHTEpHET, npe/jHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BOJIOKOHHBIE 1 TBEPJOTE/IBHBIE JIASEPBI

AnHoTanusa paboueii nporpaMMsl

Huctuminaa BOJIOKOHHBIE 1 TBEPAOTEJIBHBIE JIA3EPHI sBnsieTcs JUCLUTIMHON 4acTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HaripaBjieHuto 12.03.05 JlasepHass mexHUKA U Jd3epHble mexHoaA02uU. JIMCLUIIIMHA peau3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadenpoit 1 TASEPHAA TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.1 criocobHOCTh K aHa/MM3y 33/[au¥l 10 TIPOEKTUPOBAHUIO TUTIOBBIX CHCTEM, MPUOOPOB, Y37I0B U AieTanei
7a3epHOU TEXHUKH, JIa3ePHBIX OMTUKO-3/IEKTPOHHBIX MPUOOPOB U CHCTEM;
ITICK-1.3 criocoGHOCTh K pacyeTy, MPOEKTUPOBAHUIO M KOHCTPYHUPOBAaHUWIO B COOTBETCTBUM C TEXHUUECKUM
3aJJaHUeM TUIIOBBIX CUCTEM, TIPUOOPOB, /leTaiell U y3/10B Ha CXEMOTEXHUUECKOM U 37IEMEHTHOM YPOBHSIX.

Co;[epx(aHHe AUCHUITIMHBI OXBaTbIBA€T KPYI' BOIIPOCOB, CBfA3daHHBIX C OCHOBaMM na3epH0171 TeXHUKHU U
NapaMeTpaMu Jia3€pHOI'0 U3/Iy4yeHUA Ha MMpUMepe TBEPAO0TE/IbHBIX U BOJIOKOHHBIX J1a3€POB.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ KOHTPOJIb MOCEITaeMOCTH;
¢ JlOMalllHee 33/]aHue;
e jyabopaTopHasi paboTa;
e oTuer 1o JIP;
e KOHTpOJ/IbHast pabora.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHLMPOBaHHBIN 3ayUeT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL
TIpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHs (17 u.), mpaktuueckue 3aHsaTHs (17 4.), mabopaTopHseIii paktukym (17
4,), caMoCTosITe/IbHast paboTa cryzaeHTa (57 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
BOJIOKOHHBIE 1 TBEPIOTEJ/IBHBIE JIASEPBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeHaniuu 1o

OCBOEHUI0 AMCIUIUIUHBI ISl CTY/i€HTa

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.

HaumeHoBaHue padoThI PexomeHjiyemas 1uTeparypa pr,zu:;w;xocm,
Paspen 1. IlpyHIUneI reHepanyii U 0CHOBHbIE XapaKTePUCTUKH JIa3epPHOr0 U3/1y4YeHusl.
. A. C. bopeiiio, C. B. BakuH. . JIa3epsI:
Visyuenue npejlyCMOTPEHHBIX POrpaMMOH ycrpoiicTBo u feiicteue: CII06.: Jlanb, 2016
AM/AKTUUECKHX e/IHHLY 110 KOHCTIeKTaM (1,3) 3
JIEKLIAN 1 DEKOMEH/IyEMOH JIMTEpaType B. E. ITpuBanos. OnTHyecKre KBAHTOBBIE
reneparopbl: CI16. BT TY "BOEHMEX" um. [I.
BrinonHeHve MHAVMBHUAYAIBHOTO JOMAIIHETro @. YctunHoBa, 1997 (1,3) 4
3a/]aHMs Y TIOATOTOBKA K 3aluTe paboThl O. 3evtro. . [TpuHIUnE! 1azepos: CII6.: JlaHs,
2008 (1)
ITOArOTOBKA K BHIMTOIHEHHIO U 3aLUTe A. A. bensies, B. B. Jlo6aués, 0. I1.
aGopaTopHOi paGoTs! «3meperue gmupr | MAKCUMOB. ONTHKA MOLHBIX Jlasepos. 9. 1 4
KOTePeHTHOCTH JIa3ePHOT0 W3/TyUeHHsD» QPopmuposanye usnydenns: bI'TY
"BOEHMEX" um. [1. ®@. ¥YctuHoga, 2001 (1,5)
Wrtoro no pasgeny 1 11
Paspen 2. OcHoBHbIe 3/1eMeHThI KOHCTPYKLuu TT U BO/TOKOHHBIX JIa3epoB.
O. 3Benro. . [TpuaLMTE a3epos: CII6.: JlaHb,
2008 (9)
B. E. [TpuBanoB. Onthueckre KBaHTOBbIE
V3yueHue rpeyCMOTPEHHBIX porpaMMoi | reHeparopsel: CI16.BT'TY "BOEHMEX" um. [I.
IUIAKTAYECKUX eIMHUL] T10 KOHCIIeKTam ®. YctuHOBa, 1997 (2) 4
JIEKL[MI U PEeKOMeH/IyeMOli JIuTepaType A. A. Bensies, B. B. Jlo6aués, FO. IT.
MakcumoB. OnTrka MOLIHbIX J1a3epos. Y. 1
®opmuposaHue usnyvyenus: bI'TY
"BOEHMEX" um. []. ®. Yctunoga, 2001 (2)
Wrtoro no pasgeny 2 4
Pa3pen 3. AkTuBHBIe cpefbl TT ¥ B010KOHHBIX /1a3epoB. Hakayka js1a3epoB.
Vi3yueHHe Npe/yCMOTPEHHBIX TIPOrPaMMOoi B. E. IlpuBasnos. Onrrvyeckrie KBaHTOBbIE
rereparopbl: CI16.BI'TY "BOEHMEX" um. .
JM/IAKTHYECKUX @JJTHALY TT0 KOHCTIeKTaM ®. Yerunosa, 1997 (1,3,9) 6
JICKIYH 1 PEKOMEHIYEMOU JITEpaType A. A. Benses, B. B. Jlobaués, FO. TI.
MakcumoB. OnTrka MOLIHbIX J1a3epos. Y. 1
BrirnoyiHeHMe UHIWBU/TyaIbHOTO JOMAIITHEero dopmupoanue w3nyuerus: BITY 4
3a/IaHus 1 TIO[ITOTOBKA K 3aluTe paboTsl "BOEHMEX" um. [I. ®. Yctunosa, 2001 (4,6)
Wroro no pasgeny 3 10
Pa3pen 4. PesoHaTopsbl j1a3epoB. JIa3epHbIe yCH/IUTEIH.
W3yuenue ripegycMoTpeHHbIX riporpamMmMoii | O. 3Benro. . ITpunIumIe! ja3epos: CII0.: JIaHb,
JUIAKTUUeCKUX eIUHUI] TI0 KOHCITEKTaM 2008 (5) 6
JIeKLIUW ¥ peKOMeHlyeMOU TuTeparype A. C. bopeiiio, C. B. VIBakuH. . Jla3epsr:
TT0AroTOBKa K BBINO/IHEHHIO U 3allUTe ycrpoiictso u seicteue: CII0.: Jlaub, 2016 (3- 6
nabopaTopHOM paboTel «HacTpoiika 6)
B. E. [TpuBanoB. Onthueckre KBaHTOBbIE
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pe3oHaropa Jla3epa Ha KpUCTaslie UTTPHA
aJTFOMHUHHEBOTO TPaHaTa C HeOJMMOM»

BrimonHeHne WHAVBU/YaIBHOTO JOMAIITHETO

reHeparopsl: CII6.5I'TY "BOEHMEX" um. [1.
@. YctuHoBa, 1997 (4-6)
A. A. Benses, B. B. JIobaués, 1O. II.
MaxkcumoB. OrnTrka MOIHBIX j1a3epos. Y. 1

®opmupoBanue usnyuenus: bI'TY 4
3a/jaHus 1 TIOATOTOBKA K 3aljuTe PabOTEl | \pOEHMEX" um, [T, ®. Yerunosa, 2001 (7-11,
14)
Wrtoro no pazgeny 4 16

Pa3nen 5. I/IMHYJIBCHBIE Jid3€phbl. I/I3mepelme NapaMeTpoB UMITY/JIbCHOI'0 JIa3€PHOI'0 U3/Iy4yeHUus.

V3yyeHue ripeslyCMOTPEHHBIX TIPOrPaMMOi

AUIAKTHYECKUX EJMHHL] T10 KOHCIIEKTaM O. 3Besto. . [TpuHIune! 1azepos: CII6.: JIaHs, 4
JIEKL[MI 1 peKOMeHAyeMOli JIuTepaType 2008 (7,8)
IToaroToBKa K BBITIOJIHEHUIO U 3aIlUTe A. C. bopeiio, C. B. ViBakuH. . JIa3epsr:
yabopaTtopHO paboTel «/3MepeHuUst ycTpoiicTBo U feiictere: CII6.: Jlans, 2016 (4) 6
rapaMeTpOB JIa3epPHOT0 U3/TyUYeHUs» A. A. Bensies, B. B. Jlobaués, FO. TI.
BrimonHerue WHIWUBUYAaJIbHOIO JOMAIIHEro MakcumoB. OnTHKa MOIIHBIX JId3€pOB. .1 4
3a/JaHUsT U TIO[TOTOBKA K 3alliTe PabOoThI ®opwmupoBanue usnyuenus: BI'TY
TTOArOTOBKa K BbINO/HeHuto kouTpobHol | BOEHMEX" um. JI. @. Ycrunosa, 2001 (11) 9
paboThI

Wroro no pa3zeny 5 16
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BOJIOKOHHBIE 1 TBEPJOTEJ/ILHBIE JIA3EPBI

®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

e /IOMalllHee 3a/laHue;

¢ jabopaTopHasi paboTa;

e otuet 1o JIP;

* KOHTPOJIb TIOCEIaeMOCTH;

¢ KOHTpO/bHas pabora;

e 1uddepeHIMPOBAaHHBIN 3aYerT.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

JomaiHee 3aanne

PelieHusi JOMaIIHUX 3a/JaHWH MIPeCTaBISIOTCS B TIeYaTHOW MM PYKONMCHOM dopme. JomyckaeTcs
BBITIOJIHEHUE PaCueTOB «BPYUHYHO» W/IU UCII0/Ib30BaHKE CUCTEM aBTOMAaTU3allid MaTeMaTUyeCKUX pacueTosB.
Kakzioe 3a/jaHue Coziep>KUT Habop UCXO/HBIX [JaHHBIX B COOTBETCTBUU C TeMOM MH/MBU/YalIbHOTO 3a/JaHusl.
Kputepuu ouieHuBaHUSA:
[omarliHee 3afjaHye CUMTAETCS BbINIOJIHEHHBIM YCIIeIIHO (IPUHUMAEeTCS) TIPU CIeAYIOLMX YC/IOBUSIX:
* IPaBWIbHOE BBINTOJIHEHNE BCeX MYHKTOB (3a7ia4), pe/lyCMOTPEHHBIX 3a/laHHeM;
* IpaBUW/IbHOE 0(OpPM/IeHHE BCeX Pe3y/bTaToB B COOTBETCTBUY C TPeOOBaHUSIMU TOCYAapPCTBEHHBIX CTaHJAPTOB.

JIaGoparopHasn padora
Homyck k JIP
* IOTTYCK K BBITIOJIHEHHIO TIepBoi JIP He npefycMOTpeH.
* /IS IOTTyCKa K BBIMOJIHEHHIO TTocuteAytoux JIP Heobxoauma 3arrura nepBoi JIP.
JlaboparopHbie paboThI:
JlabopatopHas paboTa Ne 1. FI3MepeHue /IMHbI KOT€PEHTHOCTH JIa3€PHOTO U3/TyUEeHUST;
JIaboparopHas pabota Ne 2. HacTpoiika pe3oHaTopa Jiazepa Ha KPUCTa/lie UTTPUL a/IFOMUHUEBOIO rpaHara C
HeoIVMOM;
JTaboparopHast pabora Ne 3. V3mMepeHue nmapamMeTpOB J1a3epHOTO U3/ TyUeHusI.

Otuer no JIP

OrtyeTsl 110 1ab0OpaTOpHBIM paboTaM Tpe/CTaB/ISIOTCS B [TeUaTHOM BH/Je B (popmare, Tipe[yCMOTPEHHOM
111ab;10HOM OTYeTa 1o JlabopaTopHOii paboTe, UM PYKOIMCHOM opMe. [I0mycKaeTcs BLIMOTHEHE PACUeTOB
«BPYYHYIO» WM UCIIO/Ib30BaHUE CUCTEM aBTOMAaTH3alliy MaTeMaTHUeCKUX PacyeToB. 3allliTa OTUeTa MPOXOAUT
B (JopMe /I0K/Iaja CTy/IeHTa IO BBITIOJTHEHHOW paboTe U OTBETOB Ha BOTIPOCHI NP0 jaBaTeis.
B ciyuae eci ohopMieHHe oTUeTa U NoBeJjeHre CTy/leHTa BO BpeMsl 3all{UThl COOTBETCTBYIOT YKa3aHHbIM
TpeboBaHMAM (TIPaBU/ILHOE BBITIOJIHEHHE BCeX IyHKTOB (3a/lau), IpelyCMOTPEeHHbIX 3a/jaHieM, IPaBUIbHOe
ToCTpoeHKe U 0opM/IeHHe B COOTBETCTBHY C TpeOOBaHMSIMH rocyAapcTBeHHbIX cTaHzapToB ECK/ rpadukoB
[JIs1 BCEX TOJTyYaeMbIX B XO/ie BBITIO/THEHHSI 3a/JaHUs XapaKTePUCTHK), 3alljuTa OTUeTa 1o J1abopatopHoi paboTe
CUMTAETCS yCIeLTHOH.
OTyeT He MOXKET ObITh IPUHSAT U MOAJIEXUT JOPabOTKe B CTyyae:
* OTCYTCTBUSI HEOOXOIMMBIX Pa3/iesioB;
* OTCYTCTBUSI HEOOXOIMMOTO rpaduyecKoro Marepuaa;
* HEKOPPEKTHOH 00pabOTKY pe3y/bTaToB U3MepeHHH.

KoHTpoJb noceniaeMocTu

OnpezesnisieTcst MPOLIEHT TIOCeIeHNsI 3aHATHH [ KaXK/I0TO CTy[eHTa IyTeM /le/IeHus1 KolnyeCcTBa
TOCeIeHHBIX 3aHATHM Ha KOIMYeCTBO ayIUTOPHBIX 3aHSATHUM T0 AVCLIMTUIAHE.
[TonyuyeHHBIN TPOLEHT TOCEIeHUs 3aHITHI yMHOXaeTcst Ha 10 6a/iioB — 3TO pe3y/ibTaT CTyJeHTa 3a
MOCeIaeMOCThb
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Ecnu cTyzeHT nponycTun 3aHsaTre(ys) Mo YBaXKUTeIbHOM NPUYKHe, TO 3TO KOJIMUECTBO MPOMYIL{eHHbBIX
3aHSTHI BHIUMTAETCS U3 UMC/IUTEIS] U 3HaAMeHaTeJIs1 [J1s OTpe/ie/IeHHst IIPOLIeHTa M0 CellieHHsT 3aHATHH.
[lepeueHb yBaKUTeNbHBIX IPUYMH MPUBE/IeH B MOJI0KEHUH O TIPOMEKYTOYHOM aTTecTaliu U TeKYIeM
KOHTpOJIe yCIleBaeMOCTH

KouTponnHas pabora

KoHTposibHasi paboTa BBINOJHSAETCS B BU/je MIMCbMEHHOTO pelleH s 3a/jauy onpe/iesieHust TpebyeMbIx
TapaMeTpOB TBeP/OTe/IbHBIX U BOJIOKOHHBIX J1a3ePOB U JIa3ePHOT0 U3/TyUeHHsl. YCIeIIHbIM CUMTAeTCst
BBITIO/IHEHHE PabOThI, €C/TU CTYAEHT B OCHOBHOM TMPABU/IBHO OTIPE/Ie/TH/ X0, PeILeHHsT 3a/iauu, BeIOpast
HY>KHbIE COOTHOLIIEHHSI Y TIOJTy YT OTBET.

JAuddepennypoBanHblii 3aueT

CrpykTypa guddepeHiiripoBaHHoro 3aueta: 20 TeCTOBBIX BONPOCoB. [1opsifiok mpoBefeHs
nrddepeHIIPOBaHHOTO 3aUeTa: B aBTOMAaTHUeCKOM peskuMe 3a cueT npuMeHeHus 10 «MenTop», 15 muayT. K
3a4yeTy [OIyCKaOTCA CTY[EHTHI, YCIILIHO BBINIOJHMBIIKE BCE KOHTPOJIbHbIE MePOIIPUATHS, IIPelyCMOTPEeHHbIe
paboueti porpaMmor:
* BBITIOJTHEHHE M 3allj1Ta BCeX JIabopaTOpHBIX paborT;
* BBITIOJTHEHHME U 3allUTa BCeX JOMAIIHKX paboT;
* Habop MUHMMATLHOTO KO/IMUecTBa 6asiioB Mpy UCTIO/B30BaHUN TEXHOJIOTUN «MeHTOp»;
* HaMvcaHye KOHTPOJIbHOM paboThl Ha OL[eHKY He HIDKE «yIOBJIeTBOPUTETbHO»
[TpaBuia hopMUpOBaHMS OI[eHKHU: He MeHee 19 MpaBUIBHBIX OTBETOB — «OTMUHO»; 16-18 TTpaBU/IbHBIX
OTBETOB — «XOPOLIO0», 14-16 NMpaBU/IBHBIX OTBETOB — «YZOB/I€TBOPUTE/ILHO»; MeHee 14 npaBU/IbHBIX OTBETOB —
«Hey[IOB/IETBOPUTEJIEHO».
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AynuTopHbIe 3aHATHS B
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JTabopatopHasi
Pazpgen 1. IIpunimnel pabora
4 | 7 |FCHCPAUMMMOCHOBHBIE | 5 | o | > | 3 | 4 | 11 | 15 | 10 | Oruerno JIP,
XapaKTepHUCTUKHU
JomaliHee
JIa3epHOro U3/Iy4eHus.
3a/jaHue
Pazpgen 2. OcHOBHBIE
4 - |3/IeMeHTbI KOHCTPYKLHH 6 7 ’ 0 0 4 15 | 20 KoHTponb
TT " BOJIOKOHHBIX TOCeL[aeMOCTH
Jia3epoB.
Paspnen 3. AKTUBHBIE
4 - |cpenbl TT 1 BOJIOKOHHBIX 18 8 4 0 4 10 20 | 25 HomariHee
na3epoB. Hakauka 3aJlaHuie
JiazepoB.
JlabopatopHast
Paspges 4. Pesonaropsl pabora,
4 7 |na3epoB. JIazepHbie 31 | 15 4 7 4 16 25 | 25 | Oruer no JIP,
yCU/INTE/TH. JomatHee
3ajjaHue
JTabopatopHast
Pazpen 5. UmnynbcHbIe pabora,
na3epbl. VIsmepeHue Ortuet no JIP,
4 7 |mapamerpoB 33 | 17 5 7 5 16 25 | 20 | KonrponbHas
HMMILY/IbCHOIO JIa3epPHOr0 pabora,
H3JIyYeHHsI. Jomamnee
3a/jaHue
Bcero 3a 7 cemecTp 108 | 51 | 17 17 17 57 | 100 | 100
Bcero no gucIunIinHe 108 | 51 17 17 17 57 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.1

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6
Ne 7

Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omKkpbimozo muna:

B ueM 3ax/1t0uaroTCsl I71aBHble IPUUKHbBI CHYDKEHUSI ONITUYECKOr0 KaueCTBa U3/yueHUs
HeTIpephIBHBIX U UMITY/IbCHO-TIEPUOANYECKUX TBEPAOTEeNbHBIX J1a3ePOB C aKTUBHBIMHU
3/1leMeHTaMu B hopMe LWIMHAPHUUECKUX CTePKHEeH?

Kakue napameTpbl MaTeprasa akTUBHOTO 3/IeMEHTa TBep0Te/IbHOTO j1a3epa
OTIpe/ie/IsiIOT CHYDKEeHHe ONTHYeCKOro KayecTBa U roueMy?

Kakoi1 13 mareprasioB akTHBHOTO /1eMeHTa HeoarMoBoro yasepa: Nd:YAG, Nd:glass
TIpeATNoUTHTe/IbHee C TOUKM 3PeHHSI TIOBBILIEHHUs OIITUYeCKOT0 KauecTBa U3/IyUueHus U
rnouemy?

Kakas TBepzioTe/IbHas /1a3epHas Cpejja 03BOJIseT MO/IyYUTh CaMble KOPOTKHE Jla3epHble
VIMITy/IbChI?

Kakuie napameTps! MaTepuasa akTUBHOTO 3/1eMeHTa TBepZl0Te/IbHOr0 j1a3epa
OTIpe/Ie/ISIFOT TI0JIe MeXaHUYeCKUX HarpsKeHNH ?

YTo Takoe akTUBHasi cpefia Jla3epa?

[ToueMy nMMKOBasi MOLJHOCTb U3/1yUeHHUsl TBePAOTe/bHBIX /1a3€POB BhILLIE, UeM y
BOJIOKOHHBIX?

HOquy AWCKOBBGIE JIa3€pbl UaCTO UCTIOIb3YHOTCA IJId O6pa6OTKI/I MaTEpI/Ia]'IOB?

B mepuiHe 114 yianeHys TaTyMPOBOK YaCTO MCTIO/B3YIOTCA a/leKCaHpPUTOBbIe
nasepsl. [Touemy?

IToueMy B BOJIOKOHHO-ONTHYECKUX TMPOCKOIAX UCIIO/Ib3yeTCs uslydyeHue 1.5 MKM?
Bonpocbl 3akpbimozo muna:
Kakoe siBnieHre obecrieunBaeT a3epHy0 reHepaljyio?

BapuaHmbl omeema:

1. fIBneHne CTUMY/IMPOBAHHOIO U3/Ty4YeHUS
2. SIBneHre HeMMHEWHOTO MOITIOEHUSs CBeTa
3. fIB/IleHre CTIOHTAaHHOTO U3/yYeHUs CBeTa
4. fIBneHue NOIJIOLLIEHUS CBeTa

OT yero 3aBUCHT B IePBYI0 ouepeb J/IMHA BOTHbBI U3/TyueHus jia3epa?
Bapuaumbi omeema:

1. OT AVHBI aKTUBHOU CpeJibl

2. OT WIKMPHHBI S3HEPreTUYeCKOro nepexoja B J1a3epHOM KpHUCTaJlie
3. OT TO/MILKHBI JIa3epHOI0 KpUCTalIa

4. OT Ko/MyeCcTBa MPOJOJIbHBIX MO/, pe30HaTopa

Kaxoii 13 mepeunciieHHbIX J1a3epoB 00s1aziaeT HanbosbIeld 3Hepro3hheKTUBHOCTHIO?
Bapuanmbt omeema:

1. DpbueBslii 1.5 MUKPOH

2. HeogrmoBelii 1.06 MUKpPOH

3. TuraH-candupoBslii 0.8 MUKpOH
4. VttepbueBbii 1.03 MUKPOH

Ha kakux AiyMHax BOJIH BO3MOyKHA reHepaLysi Jla3epHOro U3/1yueHUsl B TBePJOTeIbHOM
Jasepe?

Bapuanmbi omeema:

1. Ha Tex, KOTOpbIe Jie)kaT BHYTPHU T0JI0ChI YCUTIeHUSI

2. Ha Tex, KoTOphbIe /iexKaT BHYTPH TI0/I0CHI TIOT/IOI[EeHHUST aKTUBHOU Cpe/ibl

3. Ha mo6bIX, KOTOpBIE COOTBETCTBYIOT YCJIOBUIO CTOSTYEl BOTHBI B PE30HATOPE

4. Ha Tex, KOTOpBIE Jie>KaT BHYTPH TI0/I0ChI yCUJIEHUS U TIO/IeP>KUBAOTCST MOZIaMHU
pe3oHaTopa
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Ne 5 3aueM B OIITOBOJIOKHE BCerza Je/aloT CepALeBrHy?
Bapuanmbi omeema:

1. CeppueBrHa Hy)KHa AJ1s1 TTOBBILLIEHHS TIPOYHOCTH BOJIOKHA. OHa JiesiaeTcst U3
0cob0 MpoYHOTo Marepuasna

2. CepALieBMHA ONTOBOJIOKHA TTPO3pauHa, a 000/10uKa c/iesiaHa 13 Herpo3payHoro
creksa. CBeT uzieT 1o cepilieBUHe

3. 3a cueT pa3HUIlbI KO3 DUIMEHTOB TIPe/IOMJIEHHS CBET Y/eP/KUBAeTCs B
cep/ilieBUHE BOMIOKHA. A Ha MOBEPXHOCTU MHOTO TPSI3H, CBET ObI 3aTyX.

4. CepplieBHA HY>)KHa, YTOOBI 110 Hell 111en1 cBeT. O00/I0UKa /ieaeTcs U3 momMepa,
B HeM 00JIBILIOE 3aTyXaHue.

Ne 6 B kakoM /ivamna3oHe rorsiolleHre KBaplieBoro crekjia MUHUMaaIbHO?
Bapuaumbi omeema:

1. 400 - 500 uM
2. 800-900 aMm

3. 1250-1350 um
4. 1400-1500 um

Ne 7 IToueMy B aKTHBHBIX BOJIOKHAX HCIIO/b3YOTCS 2 000I0UKU?
Bapuanmbi omeema:

1. [l mpo4HOCTH

2. 1151 obecrieueHust TMOKOCTH, BeZib BOJIOKHO HEOOXOAMMO CBEPHYTh B KaTYyIIKY C
MaJIbIM pafiiyCcoM

3. Tlo BHyTpeHHeH 060/10UKe WET CBET HAKauKu

4. Tlo BHeIIIHeH 000/104UKe WIeT CBET HaKauK1

Ne 8 Uro xapakTepusyet rapamerp M2?
Bapuanmbi omeema:

1. PacxogumoCTh J1a3epHOro IIyuYKa

2. CrenieHb OTK/IOHEHUsI KayeCTBa My4yKa OT rayCCOBOrO MyyKa
3. [1nowmaas ceyeHuUs 1a3epHOTO My4yKa

4. KBazipaT MOIIIHOCTH JIa3epHOI0 ITy4Ka

Ne 9 WN3nyueHue nasepa ¢ ogHOW MPOAOIBHON MOJOU
Bapuanmbi omeema:

1. Maso pacxogutcs

2. lmeeT y3Kuii CTIEKTP

3. ImeeT napameTp M2 paBHbIM eJHULIEe

4. VlmeeT Bcerjia rayccoB rpodu/ib B TIOTIEPEYHOM CeUeHUHN

Ne 10 Kaxoii nH/IeKC UMeeT rmorepeyHas Mo/ia ja3epa, Kotopast 06/1alaeT HauMeHbITek
PacxoguMOCTbIO?

Bapuanmbi omeema:

1. TEM 00
2. TEM 01
3. TEM 10
4. TEM 11

IICK-1.3
Bonpocbl omkpbimozo muna:
Ne 1 MokHO /11 Hab/FoAaTh 3P QEKT CTUMYTUPOBAHHOTO U3/TyUYeHUs 0e3 Jla3epHOro
pe3oHaropa?
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Ne 2 BBIUMCNTE, CKOTBKO TIPOI[EHTOB SHEPIHU U3/TyueHUs Oy/IeT TepsaThCsl B BOJIOKHE, €CTH
3aryxaHue cocrasnseT 1 nb/km, a gimnHa BosiokHa 500 M.

Ne 3 BBIUMCNTE, CKOTBKO TIPOIIEHTOB SHEPIHU U3/TyueHUs Oy/IeT TepsaThCsl B BOJIOKHE, €CTH
3aryxanue cocrasseT 0.2 1b/kM, a AyIMHa BOJIOKHA 25 KM.
Ne 4 OrnpeziesTuTh CPeAHIOI0 MHTEHCUBHOCTH U3/TyueHus B (hOKabHOM TIsiTHe (TI0 YPOBHIO

50% 3Hepruu) 1a3epHOTr0 TEXHOJIOTMUECKOT0 KOMIUIEKCa Ha Oa3e HerpepbIBHOTO
HeoJMMOBOTO Jla3epa MpH CIeYOLNX UCXOJHBIX JaHHbIX:

- MOLLIHOCTbH JIa3€pPHOr0 HU3nyuyeHus cocrasinset 250 Br;

- hopma u3nyyarolieit anepTyphl — KosblieBas;

- K03 PULIMEHT yBeTMUEeHUS UCII0/TB3yeMOTO0 B Jia3epe HEYCTOHUMBOTO pe3oHaTopa 2.5;
- TITapaMeTp ONTHUYeCKOro Kayectsa M2=3;

- IMaMeTp arepTyphl Jiyua Ha BIXOZe U3 00beKkTHBa 15 Mv;

- okycHoe paccrosiaue 0,5 M

Ne 5 OnpeienuTh CpeiHIOK UHTEHCUBHOCTD M3/TyueHUs: B (POKATILHOM ISITHE (110 YPOBHIO
50% 3Hepruu) 1a3epHOTrO TEXHOIOTHUECKOT0 KOMIUIEKCa Ha Oa3e HerpepbIBHOTO
HeOZIMMOBOT0 Jla3epa IpH C/IeAYIOLUX UCXOJHBIX JaHHbIX:

- MOLLIHOCTb JIa3€pPHOro HU3nyuyeHus cocrasnser 150 Br;

- hopma u3nyyarolieii anepTyphl — KosblieBas;

- k03¢ OHULMEHT yBeTrUYeHHs UCTI0/Ib3yeMOTO B Jla3epe HeyCTOMUMBOTO pe30oHaropa 2;
- TITapaMeTp ONTHUYeCKOro KayectBa M2=2;

- IMaMeTp arepTyphl Jiyua Ha BeIXofe U3 00bekTHBa 10 Mv;

- okycHoe paccrostaue 0,5 M

Ne 6 ITouemy KauecCTBO ITy4Ka MOLHBIX BOJIOKOHHBIX /1a3€POB XyXKe, YeM y MaJOMOLIHbIX?

Ne 7 Yo HeoOX0IUMO JI7TsI TIOMyUeHUs JIa3ePHOTO U3/TYUYeHUs C Y3KOM CIIeKTpaTbHON
LIUPUHON?

Ne 8 BosMmoykHa /i1 reHeparLiysi UMITyI6COB Kopoue 1 demTocekyH b1 B K auamnasone?

Ne 9 [Touemy st 3pPeKTUBHOM a3epHOI TeHepaluy UCIIO0/Ib3YyeTCs 4-ypOBHEBasi cxema?

Ne 10 MoskeT /11 MMKOBas1 ONTUYECKast MOLHOCTb TBEPL0Te/IbHOrO J1a3epa MpeBbllaTh

MOIITHOCTb TIOTpeb/IeHNsT JHEPIUU U3 SMeKTPUYeCKON PO3eTKU?
Bonpocbl 3akpblimozo muna:
Nel 3a cueT uero obeCreUMBAETCST MaJTbIi KBAaHTOBBIN Zie(eKT UTTepOUEBBIX J1a3epPOB?

Bapuanmbi omeema:

1. 3a cueT BBICOKOrO KaueCTBa U3rOTOB/IEHUS CTeKJIa

2. 3a cuet 3¢)eKTHBHOTO TEIJIO0TBO/A B UTTEPOMEBBIX CTEK/IaX
3. 3a cueT KBa3u-UeThIPEXyPOBHEBOM CXeMbl FeHepaliu

4. 3a cyeT YeThIpeXypOBHEBOM CXeMbl FeHepaliy

Ne 2 UTto Takoe "unciioBas ariepTypa ONTOBOJIOKHA'?
Bapuanmbi omeema:
1. CuHyC MakCUMaJ/ILHOTO BXOJHOTIO yIvIa
2. IlnameTp cepZLieBUHbI ONITOBOJIOKHA
3. InameTp 060JIOUKYM ONTOBOJIOKHA
4. OTHoOLIeHYe [iaMeTpa CepALeBHUHBI K JMaMeTpy 000I0UKH ONTOBOJIOKHA

Ne 3 B uem nsmepsieTcst SHeprusi UMITYJIbCOB Jia3epa?

BapuaHmbl omeema:
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1. B BarTax

2. B BarTax Ha eJUHULYY IUIOLIAAN
3. B mxoynsax

4. B [>KOy/siX B CEKyHAY

Ne 4 UeM 3a/1aeTCs MO/SPU3aLIUS J1a3€PHOTO U3/TyUYeHH s ?
Bapuanmbi omeema:

1. ITonspusanyel HaKaukKu

2. HaumeM B pe3oHaTOpe 3/1eMeHTOB, 3a/Iat0LIHX MO/IIPU3aLiI0
3. HanpaBieHneM HakaukKy OTHOCHTE/IbHO BePTHKaIN

4. HanpaBieHreM MarHUTHOTO T0JIs1 3eMJ/IH

Ne 5 Kaxk 1ocTUTaeTCst UMITY/IbCHBIN Pe’KUM PabOThI HAHOCEKYH/IHBIX HEOIMMOBBIX JIa3epOB?
Bapuanmbi omeema:

1. C moMoIIpo TeXHUKA MOAy/isiuu A06poTHoCTH (Q-switch)
2. C moMo1I[bI0 TEXHUKHU CUHXPOHU3aLuu Mog, (mode-lock)

3. NmMryibCcHOM HaKaukoi

4, MexaHWueCKHUM 3aTBOPOM

Ne 6 ITouemy peKop/{HO KOPOTKHE UMITY/IbChI TTOJTyYarOTCs Ha TUTAaH-CarUPOBBIX Jla3epax?
Bapuanmbi omeema:
1. OHM UMeIOT caMy0 Mayo JJIMHY pe3oHaTopa
2. Y HuX caMasl IMPOKasi 110/10Ca YCUTIeHUs

3. OHM 00ecreurBarOT reHepalyio ¢ HAMMEHbILEH JJTMHOM BOJTHBI
4. TuraH-carrpoBble KPUCTAUIbI MOKHO U3TOTOBUTh CaMbIX MajleHbKUX pa3MepoB

Ne 7 ITnoTHOCTE 3HEprUM (HeMTOCEeKYH/THOTO JIa3ePHOT0 UMITY/IbCa TIPeBLIIIaeT MOpor
pa3pyleHus aKkTUBHOTO 37eMeHTa. Kak >ke 0OBIUHO yaeTcsi OMyUUTh TaKue
VIMITy/IbChI?

Bapuanmbi omeema:

1. 3a cueT c1o)KeHus! [yYKOB HECKOIBKUX (heMTOCEKYH/IHbIX J1a3epOB

2. 3a cueT HeJIMHEHHOro npeoOpa3oBaHKst SHEPIUH

3. 3a CcYeT UCIOJIb30BaHUS NIPUHIUIA YCHIeHNs] YAPIUPOBaHHbIX UMITY/IbCOB
4. 3a cueT KPUOr'eHHOI'0 OXJIAXKEeHUs CpeJbl

Ne 8 Kakast ciektpasibHasi 00/1aCTh HeIOCTVKUMA [J1s1 KBapLIEBOTO OMTOBOIOKHA?
Bapuanmbi omeema:
1. 400-500 u™M
2. 1000-1100 u™m
3. 1900-2000 um
4. 10 - 11 mxM
Ne 9 MoxeT /11 IpKOCTB Jla3epa MOLHOCTBI0 5 MBT nipeBbIcUTSh sIpKOCTh CosHLIa?
Bapuanmbi omeema:
1. MoxkeT, HO Ha oueHb 60/1bIIOM paccTosiHUM 0T CoJTHIIa
2. MoxeT, 0COOeHHO B HOUHOE BpeMsi
3. Moxert, e/ KaueCTBO ITyYKa J1a3epa JOCTAaTOYHO BBICOKOE
4. He MoxeT, MOLJHOCTH J1a3epa U CoJHIIA OUeHb OTVIMYa0TCS

Ne 10 B uem npermyl11eCTBO UMITY/IbCHBIX JIa3€POB MPU pe3Ke MaTepuaioB?

BapuaHmbl omeema:
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1. Y HuUX BbIIIE MOI[HOCTh

2. Onu 60os1ee 3Hepro3¢deKTUBHbBI

3. OHu felieBne

4. OHH JaroT ayullee Ka4yecTBO pa3pesa
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