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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
Kucenes Urops AjiekceeBuY, K.T.H., JOLEHT, JOLIEHT

[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
TBEPIOTEJIBHBIE 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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-1.1 — crocobHOCTh K aHanu3y 3aZiaudl 10 TIPOEKTHPOBAHUIO THUIIOBLIX CUCTEM, TIPUOOPOB, Y3/I0B U
neTasiel 1Ja3epHOUM TeXHUKH, JIa3€PHBIX ONTHKO-3/IEKTPOHHBIX MPUOOPOB U CUCTEM

[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:

- (u3MueCcKUX TPUHIUIIOB JAeWUCTBUS TBepAoTenbHbIX JazepoB (TTJI) u opranuwsanuu pabounx
TIPOLIECCOB B HUX;

- TIPOLIeCCOB U3/TyUYeHuUs 1 TIOIVIolleHus B 2,3,4-ypOBHEBOU CXeMe;

- TIPUHIUTIOB (DYHKIIMOHHUPOBAHUS TBEP/[OTE/THHBIX JIa3ePOB C JIAMITOBOM U AVOIHOM HAKaUKOM;

Ha YPOBHE BOCITPOU3BeJIeHHSI:

- CKOPOCTHBIX YPaBHEHHH HaCceJleHHOCTU YHepreTHueCKUxX YpoBHeH ayis 2,3,4-ypOBHEBOW CXeMbI;

- METOJMK OLIeHKH HaChIIeHHOTO KO3 @HUI[eHTa MOT/IOIIeHHS;

- 0coOeHHOCTel pe)KMMOB TeHepaLuH B 3 U 4-yPOBHEBBIX CXeMax;

- TEOPHU aKTUBHOU W MaCCUBHOW MOAY/ISIMU J0OPOTHOCTH;

YMeHUs:

paboTaTh C MOIIHBLIM JIa3€POM C HAKaYKOW MOIIIHBIMU MaTpPUIIaMHU JTa3€PHBIX TUO/OB;

TPOBOJIUTH W3MepeHUs] MOIHOCTH TeHepaliy, YHePTHU B UMITY/IbCe TeHepaluy, (OpMbl UMITY/IbCa
reHepalyy, CrieKTpa reHepaliy, pacripe/ie/ieH|si UHTEHCUBHOCTH B TIOTIEPEYHOM CEeUeHUH ITyuKa TeHepaluy;

FOCTHPOBATh J1a3epHYI0 CUCTEMY C pa3/MUHbIMU TUIIaMH pe30HaTOPOB;

HaBbIKU:

paboThI C TBEPZAOTE/TLHBIMH JIa3€paMH C JUOAHOM 1 JTAMITOBOM HAaKAuKOM.
IICK-1.3

3HAHUA:

Ha YPOBHe BOCIIPOU3BeZleHHS:

- METOZMK OLIeHKH HaChIIIEHHOT0 KO3 GUIIMEHTA MOIJIOIEHNS;

- 0cOOeHHOCTel pe>KMMOB TeHepaluH B 3 U 4-yPOBHEBBIX CXeMax;

- TeOpUW aKTUBHOM 1 TIACCUBHOUW MOAY/ISILIAK JOOPOTHOCTH;

Ha YpOBHe TIOHUMaHHUSI:

- IPUHLUIIOB CO3JaHusl TBepAoTebHbIX J1a3epoB (TTJI) c mamMnoBO# U [UOJHON HAaKAUYKOM;

- 0CHOB nipoektuposanus TTJT;

YMeHUs:

BBIMOJ/IHSATE pacueT xapakTepucTuk TTJI, TakMxX Kak MOIIHOCTh HAaKaukKy, MOIIHOCTb HW3/Ty4YeHus,
KO3 bHUIMEHT YCUIEeHUs CPe[IbI;

HaBbIKU:

T10JTb30BAHUS TUTTOBBIMY TIPOTPAMMHBIMH TIPOJYKTAaMHU /IJIs pEeIlieHus] POeKTHBIX U HayUHBIX 3a/1au.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna TBEPAOTEJ/IBHBIE JIA3EPDI siBisiercst AUCIUIIMHON YacTH, hopMupyemoit
y4acTHMKaMH 00pa3oBaTe/IbHbIX OTHOIIEHHH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 HarpaBsieHuto 12.03.05
JlasepHas mexHuKa u sa3epHble mexHoa02uU.

CogepxaHue [UCLMIUIMHBL SBJSIETCA JIOTUYeCKUM TIPOJIO/KEHHUEM  JVCLIUTLINH: BBEAEHUE B
CIIEIINAJIBHOCTB, OCHOBBI OIITUKH, OCHOBBI JIABEPHOU TEXHUKN.

CopepykaHue AUCIUIUIMHBI SIBISIETCST 0CHOBOM Ayist ocBoenus auctuiuinH: JIASEPHBIE CUCTEMBI
CIIEITMAJ/IBHOT O HA3HAUYEHWS], HAYUYHO-UCCJ/IEJOBATE/IbCKASA PABOTA,
IMOATI'OTOBKA K MMPOLIEAYPE 3AIIUTHI n 3AIIIUTA BBIITY CKHOMN
KBAJTMOGUKAIIMOHHOWM PABOTHI.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTU4yeCcKOro aHa/lr3a U MOZle/TMpOBaHus B UHKeHePHO JiesiTe/TbHOCTH, CBSI3aHHOMU C
TIPOeKTUPOBaHKEeM, KOHCTPYHMPOBaHUEM U TeXHOJIOTUSIMU TIPOU3BO/ICTBA JIa3epHON TeXHUKU

¢ OIIK-3 — CrniocobeH pOBOJUTE 3KCIIEPUMEHTAJTBHBIE UCC/IEZIOBAaHMS M U3MepeHusi, 00pabaThiBaTh U
TIPe/ICTaBRJISATh MOJTyUeHHbIe JaHHbIe C YUeTOM CTieliu(pUKy MeTOIOB U CPEZCTB Jla3epHBIX UCC/Ie0BaHUM
Y U3MepeHut

¢ TICK-1.1 — CniocobeH K aHa/M3y 3aZlaui 10 TIPOEKTUPOBAHUIO THITOBBIX CUCTEM, TIPUOOPOB, Y3/10B U
JleTaseli la3epHON TeXHUKH, JTa3ePHBIX OMTHKO-/IEKTPOHHBIX TIPHOOPOB U CUCTEM

e TICK-1.3 — CniocobeH K pacueTy, MPOeKTHPOBAHMIO ¥ KOHCTPYHPOBAaHUIO B COOTBETCTBUU C
TeXHUUYEeCKHUM 3a/IaHFeM THUTIOBBIX CUCTEM, TPUOOPOB, fieTasiel U y3/10B Ha CXeMOTEXHUUYECKOM U
3/IeME@HTHOM yPOBHSIX

e [ICK-1.5 — CriocobeH MpoBoAUTh YKC/IeHHbIE OLIEHKH MapaMeTPOB JIa3epHOT0 U3/Ty4eHHs U MPOLIeCCOB
B3aMMO/IE}CTBYS 1a3epHOT0 U3/yueHUsl CO Cpe/jlaMU

¢ YK-6 — CrniocobeH yIipaB/sTh CBOMM BPeMeHeM, BLICTPAauBATh U Peai30BLIBATE TPAEKTOPHIO
CaMopa3BUTHS HA OCHOBE TIPUHILIUIIOB 00pa30BaHUs B TeUEHUE BCel )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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Paszpen 1. ITpunuun paborsl nasepa. 1.1. Knaccudukaruys
4 7 TBEP/0Te/IbHBIX /1a3ePOB I10 TUITy KPUCTalla, arperarHoMy COCTOSIHUIO 16 6 2 4 0 10 25 25
paboueii cpe/ibl, TUITY HakKauku. 1.2. CIOHTaHHOE U BbIHY)X/IEHHOEe
n3ydeHue, noroiienye. 1.3. [IpuHipn paboTs! asepa.
Paspen 2. CkopocTHble ypaBHeHus. 2.1 HacblljeHre OIomeHust:
OJIHOPO/IHO yLIMpeHHas MMHUsL. VIHTeHCHBHOCTb HaChIIL|eHHS.
HaceieHHsIi k03¢ duLimeHT normnorenus: 2.2 2-X ypoBHeBasi cxeMa:
CTalMOHAPHbIA U UMIY/IbCHBIN peXXuM 2.3 3-XypOBHeBasi CXema.
4 7 IpepenbHble ciydau 2.4 4-X ypoBHeBasi cxema 2.5 3-XypoBHeBasi CXxeMa: 28 18 6 4 8 10 25 25
TOHKHIA HﬂCBIU_[alOH_[HFICH TIOT/IOTUTE/Ib. BpeMH OTKJ/IUKa. ,HI/IHaMl/IKa
pabOTBI MY TIPSAMOYTOILHOM UMITyJIbCe 2.6 3-XypOBHEBast CXeMa: TOCTBIN
HAaCBILIAIOIMICS NOr1oTHTe b, CTallMOHAPHBIA PeXUM. 3aBUCHMOCTh
TIPOIYCKaHUA OT MHTeHCHBHOCTHU O6J'Iy'-lEHI/lﬂ.
Paspen 3. YcnoBus renepanu. 3.1 ViHBepcHsi HaceneHHOCTel. YCIoBUst
reHeparuu. CpaBHeHHe cxeM: 2-X YPOBHeBasi CXeMa, 3-X YPOBHeBasl CXeMa,
4 7 4-x ypoBHeBast cxema 3.2 HachllljeHre yCU/IeHHs:: OJJHOPOJHO YIIMPeHHast 18 8 4 2 2 10 25 10
JIMHUA. 4-X ypoBHeBas cxema. 3.3 VIHTeHCMBHOCTb HaChILIeHUs.
HaceieHHsli Ko3dduryeHT ycunenus. CTalOHapHbINA U UMITY/IbCHBIH
PeXum.
Paspen 4. Pexumbl paboThbl TBepAOTE/IBHBIX J1a3epoB. 4.1 4-x
YPOBHEBas cxema. 3aBUCUMOCTb HaCeIeHHOCTHA BEPXHEro JIa3epHOro
YPOBHS OT BpeMeHH HaKauyk! 1 ero MaKCUMaJIbHOW HaceJleHHOCTH OT
yPOBHsI Hakauku 4.2. CKOpOCTHble ypaBHeHusi. HerpepbIBHbINA PeXUM
paboTel 1asepa. 4-x ypoBHeBast cxema. 4.3 HenpepbIBHBIN pexkuM paboTbl
4 7 nasepa. 4-x ypoBHeBas cxema. [Toporossle ycoBusi. KauecTseHHast 46 19 5 7 7 27 25 40
3aBUCHMOCTb MHBEPCUH U TIOJIHOTO YKc/ia (JOTOHOB B pe3-pe 0T CKOPOCTH
Hakauky. BeixopHas mouiHocTs 4.4 OnTUMaibHas CBsI3b Ha BbIXOJe Jla3epa
4.5 Teopusi akTUBHON MOZAY/ISILMN A0OPOTHOCTH. [I/IMTEIEHOCTD
umryseca. 4.6 JlazepHoe ycueHHue. PeXXuM JIMHeHOro ycuieHusl. Pexxum
rmy6oKOro HachlieHust. Hanmuuue noteps.
Bcero 3a 7 cemecTp 108 51 17 17 17 57 100 100
Bcero no gucuuniuHe 108 51 17 17 17 57 100 100
3.2. AyAuTOPHBII NPAKTUKYM
Ne Homep u HauMeHOBaHuUe pasjesa Oo0mnemMm, ay/,.
Tema NMPAKTHYECKOr'o 3dHATUA
n/n JUCLMITTAHBI 4JacoB
1  |Pasgen 2. CKOpPOCTHBIE ypaBHEHUS. CKOpOCTHBIE ypaBHEHUS. 8
2 |Pa3gen 3. YciioBUS reHepalyu. YcnoBus reHepalyu. 2
Pe>kxuMbl pabOTHI TBEPAOTE/ILHBIX
3 |Pasgmen 4. PexxuMbl pabOThI TBEPZAOTETbHBIX fla3epoB P PA 3
J1a3epoB. -
4 KomniokBuym. 4
Bcero 3a 7 cemecTp 17
3.3. JIaGopaTopHbIil NPAKTHKYM
Oo0nemMm,
No Homep 1 HaumeHOBaHUe
Tema J'lElﬁOpElTOpHOI‘O NMPpAKTUKYyMa ay/.
n/n pa3fena JUCHMILUTAHbBI
gacoB
Pazgen 1. TTpuHIMI paboThI
1 nasepa I/IBMEPEHI/IQ MMapaMeTpOB JIIOMUHECLI€EHIJUX dKTUBHBIX Cpe 4
Paspen 2. CkopocTHble
2 W3mepeHue HachIleHUs MOVIOLEeHUS NTaCCUBHOTO 3aTBOPA 4
YPaBHEHMH.
3 PaB,Z[eJI 3. YcnoBus C60p " FOCTUPOBKA MMITY/IbCHOT'O TBEpAOTE/IbHOIO Jia3epa C 2
reHepauuu. pe30HaToOpoOM CI>a6pH—Hepo
4 PEB,Z[E]'I 4. PexxuMbl pa6OTBI Haxom,quHe OIITUMaJ/JIbHOI'O KO3Cl)Cl)I/IL[I/IEHTEl TMpOITyCKaHUA 2
TBepAOTe/IbHbIX J1a3€POB. MOJIyTIPO3PAYHOTI'0 3€pKajla B pe30HaTope <1>a6p1/1—1'[epo
5 FOctupoBka /a3epa c neteBoil CXeMO pe30HaTopa, 2
peanusytoliei sisenre OBD
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6 Ornpefienienrie ko3 duirieHTa yCuieHns TBeP0TeTEHOTO 3
Jslasepa
Bcero 3a 7 cemectp 17
3.4. CamocrosnTenbHas padora crygenta (CPC)
Homep u
Ne HaHMeHOBaHHe Oo0nemMm,
Copep)xaHue yueOHOro 3ajaHus
n/m pa3pena JacoB
JUCLMILTHHBI
V3yyeHue nipeAyCMOTPEHHBIX TIPOTPaMMOM ANJAKTHUYeCKHUX eIUHUL] TI0
1 KOHCTIEKTaM JIeKLIWH, MaTeprasiaM MPakTHUeCKUX 3aHATHA U 5
Pasgen 1. ITpuHumn o
paBoTLI Aazepa. peKoMeHyeMoM uTeparype. §
’ [MoaroToBKa K BBITIOHEHUIO U 3aljUTe 1ab0paTopHOW paboThI 5
«/I3mepeHye MapaMeTpoB JTIFOMHUHE CLIEHLIUN aKTUBHBIX CPel».
Vi3yyeHue npefyCMOTPEHHBIX TIPOrPaMMOM ANJAKTHUYeCKHX eIUHUL] TI0
3 |Pa3gen 2. KOHCITeKTaM JIeKL[1i, MaTepHhasaM MpakTHYeCKUX 3aHATHH U 5
CKOpOCTHBIE pPeKOMeH IyeMOii TuTeparype.
4 YPaBHeHHUsI. IToaroToBKa K BLITIOIHEHHIO U 3allUTe JIabopaTopHOM paboThl 5
«VI3mepeHyie HachILeHNs TIOT/IOLLEHHST TACCUBHOTO 3aTBOPa».
W3yueHne 1IpelyCMOTPEHHBIX MPOTPaMMON AUJAKTHUECKUX eIUHUIL] 110
5 KOHCITeKTaM JIeKL[1i, MaTepHrasaM MpakTHYeCKUX 3aHATHUH U 5
Pasgen 3. YcyioBusi  |peKOMeH/IyeMOM JIuTeparype.
reHeparyu. IToAroTOBKA K BBITIOJTHEHHIO U 3aluTe JlJabopatopHou paboThl «Coop U
6 FOCTHPOBKA UMITY/IbCHOTO TBepOTe/ILHOTO J1a3epa C pe30HaTOPOM 5
Dabpu-Ilepo».
W3yueHwne 1IpeyCMOTPEHHBIX MPOTPaMMON AUJAKTHUECKUX eUHUIL] IT0
7 KOHCIIeKTaM JIeKLIMi, MaTeprasiaM MpakTUUeCKUX 3aHATHA U 5
peKOMeH/[yeMOii TuTeparype.
IMToAroToOBKa K BBITIOJTHEHUIO U 3aITUTe J1abopaTOpHO paboTh
8  |Pasgen 4. Pexxumpr  |«HaxoxzeHue onTuManbHOro Ko3(hduijeHTa nporycKaHus 5
paboThI MOYNPO3payHoro 3epKana B pe3oHarope Pabpu-Ilepo».
TBEP/[0Te/TbHBIX IMToAroToOBKa K BBITIOJTHEHUIO U 3aITUTe J1abopaTOpHO paboThI
9 |na3epos. «HOcTrpoBKa /1a3epa c MeT/ieBOM CXeMOM pe30HaTopa, peany3yroilen 5
siByieHre OB®».
10 IMToAroToBKa K BBITIOTHEHUIO U 3alTUTe J1ab0opaToOpHO paboThI 5
«Onpepenenve ko3dduipenTa ycunenus. TBepAoTeNbHbBIH /1a3ep».
11 [ToaroroBka K KOJIZIOKBUYMY. 7
Bcero 3a 7 cemecTp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/I1 CEMECTPA
3 4 5 (6|7 8 9 100 11 12 13 14 15/16| 17
OrTu. o JIP, JIP, OTu. JIP, OTu. JIP, OTu. Konn,
7 JIP VT3P |HATT3 o JIP APMTI3 o JIP o JIP A nud. 3au.

YcnoeHble 0603HaUEHUS:
o JIP — apiarHOCTHUeCKasi paboTa;
e Ortu. o JIP — otyert no JIP;
¢ JIP — naboparopHas paboTa;
e UII3 — unAMBUAYya/IbHOE MTPaKTUUeCKOe 3aJaHUE;
¢ Kot — Konnoksuywm;
e nud. 3au. — AuddepeHIIPOBAHHBIM 3aUeT.

Tekymuid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJIUTCS B IMCKPETHBIE BpEMEHHbIe NHTEePBAJIbI B
cnenyromux dhopmMax:

e MArHOCTUYECKas paboTa;
e otuet 1o JIP;
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naboparopHas pabora;
WHAWBH/YyalbHOEe TIPAKTUYECKOe 3a/IaHue;
KOJIJIOKBUYM.

ITpomexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
IuddepeHIMPOBaHHBIN 3a4erT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. W. Koechner. . Solid-State Laser Engieering. BI'TY "BOEHMEX" um. /. ®. YcTuHOBa, , 371. pec.

2. A. C. bopeiiwo. . JIazepsl: ycTpoiicTBo u Aericteue. CII6.: JIans, 2021, a51. pec.

3. B. B. Jlobauég, 0. I1. Makcumog, C. FO. Ctpaxoe. OnTrKa MOLTHBIX jla3epoB. Y. 2 OnTuueckoe
KauecTBO akTUBHbIX cpefi. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2001, 551. pec.

4. B. B. JIo6auég, FO. IT. Makcumos, C. FO. CtpaxoB. OnTHKa MOIIHBIX j1a3epoB. Y. 2 OnTuueckoe
KauecTBO akTuBHbIX cpell. BI'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2001, 61 3k3.

5. I JI. Kucenés. . KBaHToBast ¥ onitrdeckasi 3/ekTpoHrka. CaHkT-ITetepOypr: Jlanb, 2022, a1. pec.

6. O. 3Besro. . [TpuHiume 1azepos. CI16.: JTans, 2008, 29 3k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
1. H. B. Kapnos. . Jlekiuu 1o KBaHTOBO# 37eKTpoHuKe. M.: Hayka. ['1. pef. ¢us.-mar. ut., 1988, 2 3k3.
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://www.urait.ru/ — O6pa3oBarenbHast Tiatdopma «HOpaiiT». [I1st By30B U 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:
1. Microsoft Office.

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. KoMIbroTepHBIN KOMIIIEKT;
3. Microsoft Office.

6.3. JTaGopaTopHbIe 3aHATHA:
1. JTazep TBepgoTensHbId, Nd:YAG;
2. Cniektpometp Avantes Avaspec 2048;
3. Ocuuorpad urdposoit AKUIT-4116/2;
4. Vamepurens momHocty Ophir Vega ¢ u3MepuTenbHBIMY TOMOBKaMY;
5. Jlazep roctupoBouHsbIit JIT'H.

6.4. Ilpouee:

1. pabouee MeCTO TpernofaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHET, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TBEPJOTEJIbHBIE JIA3EPBI

AnHoTanusa paboueii nporpaMMsl

Ouctuminia  TBEPAOTEJIBHBIE JIA3EPBI saBnisercs AUCLUUIIIMHON YacTv, (opMHpyeMou
y4YacTHHKAMH 00pa30BaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, mporpaMmbl MOATOTOBKY 110 Harpasienuto 12.03.05
JlazepHas mexHuKa u nasepHble mexHo/no2uu. JJUCIUTIIMHA pean3yetcs Ha ¢akynbrete M MHbOpMaI[MOHHbBIX
u yripasssitorux cucrem BI'TY "BOEHMEX" nm. [1.®. Ycrunosa kadenpoit 1 JIASEPHASA TEXHUKA.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
[ICK-1.1 crioco6HOCTh K aHaIM3y 3aJauy 110 IPOEKTHPOBAHUIO THITOBBIX CHCTeM, NPUOOPOB, Y37I0B U JieTasei
Jla3epHOM TEXHUKH, JIa3epHBIX ONTHKO-3IeKTPOHHBIX MPUOOPOB 1 CHCTEM;
[1CK-1.3 criocobHOCTh K pacyeTry, MPOEKTUPOBAaHUIO M KOHCTPYHWPOBAHHIO B COOTBETCTBUM C TeXHUYECKUM
3aZlaHueM TUTIOBBIX CHCTeM, PUO0POB, AeTasel U y3/10B Ha CXeMOTEXHUUYECKOM U 3/IEMEHTHOM YPOBHSIX.

ConepkaHve [JUCHWIUIMHBI OXBaTbIBaeT KPYI BOIPOCOB, CBSI3aHHBIX C OCHOBAaMHU IIPOEKTHPOBAHUS
TBEp/IOTe/TbHBIX JIa3€POB M OpraHu3aliiel pabounx MpoIjeCCoB B HUX.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e otuet 1o JIP;
¢ naboparopHas pabora;
¢  UHJUBHU/yaJbHOE TPAKTUYEeCKOe 3a/IaHue;
*  KOJJIOKBUYM.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e udepeHMPOBAHHBIN 3a4erT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHbI IEKI[UOHHbIe 3aHATHs (17 4.), mpakTudeckue 3aHsaTHs (17 4.), maboparopHelii MpakTUKyM (17
4.), caMocTosATe/bHas pabota cryaenTa (57 ).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TBEPJOTEJIbHBIE JIA3EPBI

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.

12

HaumeHoBaHue padoThI Pexkomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pazgen 1. ITpunHiun padoThl J1a3epa.
I/IqueHHe NpelyCMOTPEHHBIX nporpaMMoﬁ I. JI. Kucenés. . KBanToBasi 4 orTuueckast
JUJaKTUUe CKUX eJHHUL] [0 KOHCIIeKTaM anektponyika: Cankr-Iletepbypr: JlaHs, 2022 c
JIeKLIWI, MaTepuaiaM MpakTUueCcKuX 3aHSITUN . (10, .3) .
u peKOMEH,quMOﬁ JiTeparype. A. C. BOPEI/IH_IO. . HaBprI: YCTPOUCTBO U
nevicteue: CII6.: Jlanb, 2021 (6)
IloaroToBKa K BBIMOHEHHIO U 3alllUTe O. 3geytro. . [TpunIune! 1azepos: CII6.:
nabopatopHoii paboThl «M3MepeHUe Jlans, 2008 (9) 5
[apameTpOoB JIFOMUHECLIEHLIMN aKTHUBHbIX W. Koechner. . Solid-State Laser Engieering:
cpes». BI'TY "BOEHMEX" um. [1. ®. YctuHoBa, (2)
Uroro no pa3geny 1 10
Pa3pen 2. CkopocTHBIE ypaBHEHHS.
VI3yuenie MpeyCMOTPEHHEIX TIPOrPaMMOit A. C. bopeiiio. . JIa3epsl: yCTPOHCTBO U
nercteue: CII6.: Jlanb, 2021 (1, 6)
JUAJAKTUUeCKUX eJUHUL] [10 KOHCIIeKTaM H B. Kan/iob. . JTeKLIM 10 KBAHTOBOM 5
JIeKL[i, MaTeprajiaM NpakTU4eCKUX 3aHATUI - 0 Rap i M. N - 1 r
H DEKOMeH/IyeMoii TTeparype. 3J1eKTp0HHKe.HH.T. 1{;}{;};&(3 n‘.l)pe/:[. ¢u3.-Mar.
TTOArOTOBKA K BBILIOIHEHMIO 1 3aLIATe I'. JI. Kucenés. . KBanToBast ¥ onruyeckas
a . i seKTpoHHKa: CaHkT-ITetepOypr: JlaHb, 2022
yabopaTtopHOi paboTel «V3mMepeHe (4,10 (n.3)) 5
HaChIIL[eHUs TIOTVIOL[eHHUs TTaCCUBHOTO 0. 3esTo HPI:IHLII/IHE;I nasepos: CIT6.:
3dATBOPa>. Jlans, 2008 (2, 3, 8)
Wroro no pasgeny 2 10
Pazpgen 3. YcioBus reHepanuu.
A. C. bopeiiwo. . JIazepsl: yCTPOHCTBO U
" . neucteue: CII6.: Jlans, 2021 (6, 8)
3ydeHue NpeJyCMOTPEeHHBIX MPOrpaMMOi 0. 3senTo. . oMHLLIILL nasenos: CII6.:
JUAAKTHYeCKUX eIMHUL] 110 KOHCTIeKTaM ) o le u2008 3 pOB: ” 5
JIeKLIUM, MaTepraiaM MpakTUueCKuX 3aHITUN 0B KapnosaHIJ)I’eKuHH(n()) KBAHTOBOR
1 PEKOMEHAYEMOM JTuTEpaType. snekTpoHuKe: M.: Hayka. I'n. peq. ¢us.-mar.
JmT., 1988 (2,3)
I'. JI. Kucenég. . KBaHToBas u ontuueckas
snektpoHuKa: CaHkT-IletepOypr: Jlanb, 2022
[ToaroToBKa K BBIOJIHEHHUIO U 3aLLUTe (4, 10)
yabopaTtopHoi paboTel «COOpP U IOCTUPOBKA B. B. JloGaus. 10 ’H Maxcmmos. C. O 5
HWMIY/IbCHOTO TBEP/OTELHOIO jla3epa C C Yo P
e3ouaTopoM Dabpu-Tlepo» CrpaxoB. OnTuka MOIIHBIX Jj1a3epos. U. 2
P ) OrnTryeckoe KaueCTBO akKTUBHBIX cpef: BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2001 (2)
Wrtoro no pasgeny 3 10
Pa3gen 4. PexxuMbl paboThbl TBEPAOTE/IbHBIX J1a3€POB.
W3yueHnue rpefycCMOTpeHHBIX TIPOrPaMMOi O. 3genro. . [TpuALMTE Ma3epos: CII06.: 5
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TUAKTUYECKUX eIMHUIL TI0 KOHCTIeKTaM
JIEKIUH, MaTepyaiaM MpakTUUeCKUX 3aHATHH
Y pPeKOMeH/lyeMOol JIuTeparype.

[ToaroroBKa K BBHITIOIHEHUIO U 3aIIUTe
naboparopHoii paboTel «HaxoxaeHve

Jlanb, 2008 (6, 7)
A. C. bopeiiwo. . JIazepsl: yCTPOHCTBO U
peiicteue: CII6.: Jlanb, 2021 (6)
H. B. Kapsiog. . JIek1juu o KBaHTOBOMU
snekTpoHuke: M.: Hayka. I'n1. pen. ¢u3.-Mart.

OITHUMAJILHOTO KO3((pULIMeHTa MPOITy CKaHUs nur., 1988 (5, 6) 5

TOYTIPO3PauyHOro 3epKasja B pe30Harope I. JI. Kucenés. . KBaHTOBast U orITuueckKast

dabpu-Tlepo». anekTpoHukKa: CaHkT-ITetepOypr: JlaHb, 2022

[MoaroToBKa K BBITOJIHEHHUIO U 3aLL[UTe B (10 (n.10.3))

na6opaTopHoii pa6otsl «FOcTupoeka masepa ¢ | B+ B- Jlobaues, FO. I1. Makcumos, C. 0.

MeT/eBoil CXeMoii pesoHaTopa, peamusytomeii | CTPaX0B. ONTHKa MOLIHBIX 71a3epoB. 9. 2 >

apene OB®s». OrnTrueckKoe KaueCTBO akKTUBHbBIX cpefi: BI'TY

"BOEHMEX" um. [. ®. Yctunora, 2001 (5,

[ToaroToBKa K BBIOJIHEHHUIO U 3alI[UTe 6)

nabopaTopHoM paboTel «OnpeseneHye 5

ko3 duimenTa ycunenus. TBepAOTeTbHbII

Jla3ep».

ITogroroBka K KOJIJIOKBUYMY. 7
Uroro no paspeny 4 27

13
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TBEPAOTEJ/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 oTuer 1o JIP;

¢ jabopaTopHasi paboTa;

e UHIUBHU/yaJbHOE TIPAKTUYeCKOe 3ajlaHue;
*  KOJUIOKBUYM,;

e uddepeHPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Otyet no JIP

OTueTsI 1o 1abopaTopHBIM paboTaM Tpe/ICTaB/SIOTCS B IEUaTHOW WM PYKOTUCHOH (opMme.
JonyckaeTcst BBITO/IHEHUE PACUETOB «BPYYHYIO» WK UCIIOb30BaHHEe CUCTEM aBTOMaTU3aLvuu
MaTeMaTUUeCKuX pacuetoB. Kaxmoe 3a/jaHue Ha JJabopaTOpHYO paboTy CO/epKUT Habop rapaMeTpOR B
COOTBETCTBUY C UHJVMBU/ya/IbHbIM WX TPYIIIIOBBIM BaPUAHTOM.
Kputepuu ouieHuBaHUSA:
JTabopatopHast paboTa CUUTAeTCs BLIMOJHEHHOH YCIeIHO (PUHUMAETCS) TP CIAYIONIUX YCIOBUSAX:
- IpaBU/ILHOE BBITIOJIHEHUE BCEX MTYHKTOB, IPeJYyCMOTPEHHBIX 3a/|JaHUEM;
- IPaBUJ/IbHOE TIOCTPOEHHEe U 0(hOpPM/IEHHE B COOTBETCTBUM C TPeOOBAaHUAMH IOCY/JapCTBEHHBIX CTaHIapTOB
ECK/I rpacdukoB A/isi BCex MojiyyaeMbIX B XO/ie BLITIOJTHEHUS 3alaHUsI XapaKTepPUCTUK;
- yCrelHast 3aiura JabopaTopHoi paboThl.

JTa6oparopHas paGora

Honyck k JIP:
- IOTTYCK K BBIMO/THEHHIO MEPBbIX [BYX JIP He TpefyCMOTpEH.
- ZJIsI IOTTyCKA K BBITIOTHEHHUIO TPETheH U rocieaytoiyx JIP HeobxoquMa 3aliyTa OfHOM 13 BBIMOTHEHHBIX
paHee pabOT U BBINO/IHEHHE JIOMAIITHETo 3a/IaHusl.
3awmura JIP:
3airuTa JIP nipesycmMaTpuBaeT 00Cy>KAeHHe TIOpsiKa peLieHus, TIPeAyCMOTPEHHbBIX ee TeMAaTUKOM 3a/ad,
BKJTIOUasi IPOBEPKY YCBOEHHSI CTY/IEHTOM COOTBETCTBYIOIUX CBE/IEHHUI 13 TEOPHH.

NupuBuayaibHOE PAKTHYECKOe 3aJaHHe
Peliienust 3a1aHU Ha TIPAKTUYECKOM 3aHATHU TIPE/ICTAB/ISIOTCS B IT€UaTHOW WM PYKOMUCHOM (hopMme.
Kaxxgoe 3amaHre comep>Xut 5 3aau.
Kputepuu O1leHUBaHUSL:
MpaBUIbHOE pellieHue Oosee 3 3aau — paboTa 3auTeHa;
OCHOBaHUSIMU 171 TPOJIO/KEHUS pabOThI SIB/ISTFOTCS:
* HeOpeXKHOe BBIMOTHEHHE
* HeBepHOE pellleHre He MeHee ueM 3 3a/iau.

KonnokBuym
KoHTposibHBIE BONPOCH K KOJ/VIOKBUYMY IpefcTaB/ieHbl B Y MK AuCLUATIIMHEIL.

JuddepennypoBanHblii 3aueT

WToroBbiii KOHTPOJ/IH M0 AUCLIUIIIMHE IPOXOAUT B (hopme AnddepeHITMPOBAHHOTO 3aueTa. 3adeT I10
JUCHUTIIHE 0()OPMIISIETCS TIPY CJ/IeAVIOIINX YCITOBUSIX:
* YCIEITHOE BBITIOIHEHNEe UHAWBUYAIbHBIX 33/]JaHUH K JJabopaTopHBIM paboTaM U Mpe/iCTaB/IeHHe OTUeTHBIX
MaTeprasos;
* 3amMTa Bcex labopaTopHbIX pabor;
* yCIeIliHbIe OTBETH Ha KOHTPOJIbHBIE BOTIPOCKHI HA UTOTOBOM KOJITIOKBUYME.
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Or11eHKa «3auTeHO — OTVIMYHO» CTABUTCS TIPU BBITIOJTHEHWH BCEX KOHTPOJIBHBIX MEPOTIPUSTHH,
MpelyCMOTPEHHBIX paboueil MporpaMMol ¥ YBePEHHOM OTBETEe Ha BOMPOCHI KOJUIOKBHUYMa C 0OpallieH|ueM K
KOHCITEKTY /1/151 IOSICHEHUsS] CBOMX OTBETOB, IIPX 3TOM CTYZEHT AeMOHCTPUPYeT ITOHNMaHHue
OCHOBOIIO/IararmX pu3ndeCcKUX NPUHLIUIIOB U 3aBUCUMOCTEH.

O11eHKa «3auTeHO — XOPOIII0» CTaBUTCS MPU BIMOJIHEHUU BCeX KOHTPOJIbHBIX MepOTIPUATHH,
MpelyCMOTPEHHBIX pabouell MporpaMMOoH, TIPH 3TOM [IJisi OTBETAa Ha BOTPOCHI CTYJEHTY TpedyroTcs
JIOTIOJTHUTe/TbHBIE HaBO/SIIE BOTIPOCHI U/TH TI0JCKa3KHY TpeTiofiaBare’is;

Or11eHKa «3auTeHO — Y/[OBJIETBOPUTETLHO» CTABUTCS TIPY BBITIOJTHEHUN BCEX KOHTPOJIbHBIX MEPOTIPUSTHMH,
Mpe/lyCMOTPeHHBIX paboueli MPOrpaMMoid, IpY 3TOM OTBETHI Ha BOIPOCHI KOJJIOKBUYMa Ja0TCsl BHIDOPOUYHO,
HETOYHO, HeyBepeHHO, He B MOHOM Mepe. CTyZeHT 1eMOHCTPUPYeT BEIOOPOUHOE W/ OrpaHUYeHHOe
TOHMMaHHe 0CHOBOMOJIAramux Gru3ryecKUX MPHUHLUIOB U 3aBUCHMOCTEH.

Or1ieHKa «He 3aUTeHO» CTAaBUTCS MPU HEBBITOTHEHUH OFHOTO WM HeCKOIbKUX KOHTPOJIBHBIX MEPOTIPUSATHMH,
MpelyCMOTPEeHHBIX paboueit mporpammoii. ITpu c/laue UTOTOBOTO KO/VIOKBUYMA CTY/IEHT JIEMOHCTPUPYET
HeTIOHMMaHKe OCHOBOITOJIAraroInX (pr3nueCKUX MPUHIIATIOB U 3aBUCUMOCTEH B paMKaX pa3HbIX pa3/iesioB
JUCLIMIUIMHBL, He crioco0eH 3¢)¢eKTUBHO BOCIIO/IB30BaThCSI KOHCTIEKTOM Ji/Isi OTBETa Ha BOIIPOCHI KOJUIOKBHUYMa
WY HaBOZSLL[MEe BOMPOCHI IperofaBareris.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumMmeHnoBaHue
pa3feyioB U
JUAAKTHUEeCKHX
e THHMHII

BCET'O

AyAUTOpHBIE 3aHATHSA B
KOHTaKTHO# ¢opme

BCEI'O
Jlekuuu
JTaGopaTopHbIii
NMPaKTHKYM
IIpakTHuyeckue
3aHATHA

CamocrosiTesibHas
paboTa CTyAeHTOB

dopmupyemas
KoMmeTeHUusA, %

IICK-1.1

IICK-1.3

HANMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

Pazpgen 1. [Ipunpun
padoThl J1a3epa.

16

N
(9)]

N
9)]

JTabopaTtopHas
pabora,
Ortuer 110 JIP

Paspen 2. CkopocTHbIE
YpaBHeHUSI.

28

18 6 4 8

10

25

25

WNupvBuayansHOE
TpaKTUueCcKoe
3a/jaHue,
JTaboparopHas
pabora,
Ortuert mio JIP

Pazpgen 3. YcioBus
reHepanuu.

18

10

25

10

NupuBrayanbHOe
MpaKTU4YeCcKoe
3aJaHue,
JTabopaTtopHas
pabora,
Ortuet mo JIP

Pa3pgen 4. Pexxumsbl
paboThI
TBepP/0Te/IbHBIX
Jia3epoB.

46

19 5 7 7

27

25

40

WNupvBuayansHOe
NpakTH4yecKoe
3a/laHue,
JlaboparopHas
pabora,
Ortuet 1o JIP,
KonnokBuym

Bcero 3a 7 cemecTp

108

51 | 17 17 17

57

100

100

Bcero no guciuruinae

108

51 | 17 17 17

57

100

100

16
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Kputepuu oneHuBaHus

IICK-1.1
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 2

Ne 3

Neo 4

Ne 5

Bonpocbl omKkpbimoz2o muna:

MoskeT /i1 TMKOBasi ONTUYeCKast MOILJHOCTh TBepZOTeIbHOIO Jla3epa NpeBbIaTh
MOII{HOCTb TIOTPeO/IeHHsI SHEPTUH U3 /IeKTPUUeCKON PO3eTKH?

MoskeT 1 IpKOCTH Jla3epa MOLHOCTBIO0 5 MBT npeBbIcUTE sIpKOCTh ConHLa?

ITouemy KaueCTBO IMy4Ka MOILHBIX BOJIOKOHHBIX J1a3epOB Xy’Ke, YeM y Ma/lOMOLLHBIX ?
YTo HeoOXoAUMO J1JIs1 TOJTyYeHHs J1a3epPHOT0 U3/Iy4eH sl C Y3KOH CIieKTpabHOM
IITUPUHOMN?

MoykHO /111 n3myuyeHre COKYCHPOBaTh B TOUKY 6@ CKOHEUHO MaslbIX pasMepoB?
ITouemy peKop/iHO KOPOTKHE UMITY/IbChI [10JIyYat0TCs Ha TUTaH-Carn(upoBLIX Jlazepax?
BosMmoykHa 1 reHepaLiysi UMITy6COB Kopoue 1 ¢emTocekyH bl B VUK Anana3one?
Kakas TBepzoTesibHas 1a3epHas cpefia I03BoJisteT II0/IyUUTh CaMble KOPOTKUE Jla3epHble
HUMITYJIbCBI?

B meguine [/1s yaneHus TaTyUPOBOK YaCTO UCIIO/b3YHOTCS a/IeKCaHPUTOBBIE
Jaszepsl. [Touemy?

IToueMy B BOJIOKOHHO-OITHYECKUX TMPOCKOIAX UCIIO/Ib3yeTCs uslydyeHue 1.5 MKM?
Bonpocbl 3akpbimozo muna:

Kaxkoe siBnieHre obecrieurBaeT 1la3epHYI0 TeHepalyio?

BapuaHmbl omeema:

1. fIBjieHMe CTUMYJIMPOBAHHOTO WU3/TyUeHust
2. SIBneHue HeMHEWHOTO MOIJIOIIEeHUs CBeTa
3. SIB/IeHre CTIOHTAaHHOTO U3/yYeHUs CBeTa
4. fIBneHue noroieHys cBeTa

OT 4ero 3aBUCUT B MEPBYIO Ouepe/ib AJIMHA BOJHBI U3/TyueHus ja3epa’?
Bapuanmbi omeema:

1. OT AUHBI aKTUBHOU CpeJibl

2. OT WIKMPHHBI S3HEPreTUYEeCKOro Mepexoja B Ja3epHOM KpUCTaJlie
3. OT TOMILMHBI JIa3epPHOI0 KpUCTalIa

4. Ot ko/IMYyecTBa NPOJOJIbHBIX MO/, pe30HaTopa

Kako¥i 13 epeurc/ieHHbIX Jla3epoB 00/1azjaeT HanOostbiiel 3Hepro3¢deKTHBHOCTEIO?
Bapuanmbi omeema:

1. DpbueBslii 1.5 MUKPOH

2. HeopgumoBelii 1.06 MUKpPOH

3. Tutan-cariduporsiii 0.8 MUKpPOH
4. UttepbueBbiit 1.03 MUKPOH

Ha Kakux AyTMHaX BOJTH BO3MO)KHA TeHepalys JIa3epHOT0 U3/TyUeHHs B TBep/IOTe/TbHOM
Jlazepe?

Bapuanmbt omeema:
1. Ha Tex, KOTOpBbIe JIe)KaT BHYTPH I10JIOChI YCUTIEeHUS
2. Ha Tex, KOTOpble JieKaT BHYTPY I10/10ChI [OIVIOIeHUsI aKTUBHOMN Cpejibl
3. Ha mro6bIX, KOTOpBIE COOTBETCTBYIOT YCIOBUIO CTOSTUEl BOJTHBI B pe30HaTOpe

4. Ha Tex, KOTOpbIe JIe)KaT BHYTPU TI0JI0CHI YCUJIEHUSI 1 TIOJeP’KUBAOTCSI MOZAMU
pe3oHaropa

3aueM B OTITOBOJIOKHE BCerja aejaaroT CepAHEBI/IHY?

BapuaHmbl omeema:
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1. CepLieBUHA Hy>KHA [i/1s1 TIOBBILLIEHNS [IPOYHOCTU BOJIOKHA. OHa JjenaeTcs 13
0co00 MPOYHOTo Marepuasia

2. CepALieBMHA ONTOBOJIOKHA MTPO3pauHa, a 000/10uKa c/iesiaHa U3 Herpo3payHoro
crek/a. CBeT UeT 1o cepALieBhHe

3. 3a cueT pasHULIbl KO3(QQULMEHTOB I1pe/IoM/IeHNs] CBeT Y/iep>KUBaeTcs B
cep/iLleBUHE BOJIOKHA. A Ha TIOBEPXHOCTH MHOTO T'PsI3H, CBET Obl 3aTyX.

4. Cep/IieBrHa HY)XHA, 4T0OBI TI0 Hell 11es1 cBeT. O60/10UKa /IeaeTCs U3 MOTUMEDa,
B HeM 0o0sIbILIOe 3aTyXaHue.

Ne 6 B kakom fuara3oHe MoryioeHne KBapLeBoro cTekia MUHUMAaabHO?
Bapuanmbi omeema:

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

3. 1250-1350 5m
4. 1400-1500 um

Ne 7 IToueMy B aKTUBHBIX BOJIOKHAX HCTIONB3YIOTCS 2 000/10UKHU?
Bapuanmbi omeema:

1. 11 MpOYHOCTH

2. Inst obecrieueHust TMOKOCTH, Be/Ib BOJIOKHO HEOOXOIUMO CBEPHYTH B KATYIIIKY C
MaJIbIM pajinyCoM

3. TTo BHyTpeHHeH 060/10UKe W/eT CBeT HaKauKH

4. Tlo BHelHel 000/I0UKe U/IET CBET HAaKauKH

Ne 8 Uto xapakTepusyet rapaMmetp M2?
Bapuaumbi omeema:

1. PacxoguMoCTh J1a3epHOr0 IIyUYKa

2. CrenieHb OTK/IOHEHMS KayeCTBa yyka OT ayCCOBOIO My4YKa
3. Ilnowaak ceueHus J1a3epHOro Iyvka

4. KBafjpaT MOILIHOCTH J1a3epHOT0 MyyKa

Ne 9 N3nyuenue na3epa c ofiHO# MPOAOILHON MOJOM
Bapuanmbi omeema:

1. Mano pacxogurcs

2. Vimeet y3Kuii CIIeKTp

3. ImeeT napameTp M2 paBHbIM euHULIE

4. VimeeT Bcer/ia rayccoB Ipo(u/b B II0IIepEUHOM CeUeHUH

Ne 10 Kaxkoii nH/IeKC UMeeT MorepeyHas Mo/ia ja3epa, Kotopast 06/1alaeT HauMeHbITel
pPacxoAUMOCTBIO?

Bapuanmbi omeema:

1. TEM 00
2. TEM 01
3. TEM 10
4. TEM 11
IICK-1.3
Bonpocbl omkpbimoz2o muna:
Ne 1 MoykHO /11 HabmoAaTh 3G deKT CTUMYIMPOBAHHOTO M3/TyUueHus 6e3 1a3epHoro
pe3oHaropa?
Ne 2 IMouemy AMCKOBBIE JIa3ephl UaCTO UCTIO/B3YIOTCS /11 00pabOTKU MaTepranoB?
Ne 3 [ToueMy NMUKOBast MOLJHOCTb U3/1y4YeHUsI TBePAOTe/IbHBIX J1a3€POB BhILLE, UeM Y
BOJIOKOHHBIX?
Ne 4 Onpegenutsb ArameTtp (HOKaabHOTO MsATHA (110 YPoBHIO 50% 3HEepruu) 1a3epHoro
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TeXHOIOTHUECKOTO KOMITJIeKCa Ha 06a3e HeMpephIBHOTO HEO/IMMOBOTO Jia3epa MpH
CTIeAYIOIINX UCXOTHBIX JAHHBIX:

- MOILIHOCTH JIa3epHOT0 U3nyuyeHus: cocrasset 150 BT;

- hopma u3nnyyarollleid arepTyphl — KosblieBas;

- K03 PULIeHT yBeTMUeHHUs UCITO/Ib3yeMOT0 B Jla3epe HeyCTOWUMBOTO pe3oHaTopa 2;
- TTapaMeTp OINTHUYeCKOro KayecTtBa M2=2;

- TYaMeTp arepTyphl iyua Ha BbIxofie U3 o0bekTrBa 10 Mm;

- okycHoe paccrosiare 0,5 M
Ne 5 OrmpeziennUTh CpeiHIOI UHTEHCHBHOCTD U3/Ty4eHHs B ()OKaJLHOM IIITHE (10 YPOBHIO

50% >3HepruM) J1la3epHOTr0 TEXHOIOTHUECKOTO KOMIT/IeKCa Ha 6a3e HeMpephbIBHOTO
HeOJIMIMOBOTO Jia3epa IMpY CIeYIOUUX UCXOJHBIX JaHHBIX:

- MOILIHOCTH Jia3epHOro u3nyueHus cocrasinset 200 BT;

- hopma u3nyyarollleil arepTyphl — KosblieBas;

- K03 PULIeHT yBeTMUeHHUs UCITO/IE3yeMOT0 B Jla3epe HeyCTOWUMBOTO pe3oHaTopa 3;
- TTapaMeTp OINTUYeCKOro KayectBa M2=2;

- IMaMeTp arepTyphl JIyda Ha BBIXOZe U3 00beKTHBa 15 Mv;

- okycHoe paccrosiavie 0,7 M

Ne 6 BBIYMC/IUTE, CKOJIBKO TIPOLIEHTOB SHEPIUH U3TyueHus1 OyZieT TepsThCsl B BOJIOKHE, eClr
3aryxaHue cocrasiseT 1.2 1b/kM, a JIiHa BOJIOKHA 2.5 KM.

Ne 7 [Mouemy u3nyueHue C AJUHOM BOMHBI 1 MUKDOH HAaMHOTO OTlacHee, yeM u3aydyeHue 1.5
MUKDOH?

Ne 8 [TnotHOCTH 3Hepruu (heMTOCEKYH/JHOTO Jla3epHOI0 UMITy/bCa MpeBbllilaeT [I0por
paspylIeHust akTUBHOTO 7ieMeHTa. Kak ke 00bIUHO y71aeTcsi OTyYUTh TaKKe
HMITYJIbCBI?

Ne 9 IMouemy s 3¢ deKTUBHOM J1a3epHOM reHeparvy UCTIO/b3yeTCst 4-ypOBHeBasi cxema?

Ne 10 Uto Takoe akTMBHas cpejia ja3epa?
Bonpocbl 3akpbimo2o muna:

Ne 1 3a cyet yero 00ecrieUMBAETCS MaJiblii KBAHTOBBIN /le()eKT UTTePONEBBIX Jla3epOB?

Bapuanmbi omeema:

1. 3a cueT BBICOKOTO KaueCTBa U3TOTOB/IEHUS CTEK/IA

2. 3a cueT 3(h(eKTUBHOTO TETJIOOTBO/IA B UTTEPOUEBBIX CTEK/IAX
3. 3a cueT KBa3U-4eThIPEXyPOBHEBOM CXeMbl reHepaluu

4. 3a cueT 4eTbIPeXyPOBHEBOM CXeMbl TeHepaluu

Ne 2 UTto Takoe "unciioBasi ariepTypa ONTOBOJIOKHA'?
Bapuaumbi omeema:
1. CuHyC MakCMMaJ/IbHOTO BXOJHOIO yIja
2. [lnameTp cepALieBUHBI ONTOBO/IOKHA
3. IuameTp 000JI0YKM ONTOBOIOKHA
4. OTHoOLIeHre JuaMeTpa CepALeBUHBI K TUaMeTpy 000I0UKH ONTOBOJIOKHA
Ne 3 B uem usmepsieTcs SHeprusi UMITYJIbCOB jia3epa’?

BapuaHmbl omeema:

1. B Barrax
2. B BarTax Ha eJMHULYY TUIOLIAAN
3. B mxoynsax
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4. B [)KOy/siX B CEKYHAY
Ne 4 UeM 3afaeTcs NOASIpU3aLUs J1a3€PHOTO U3TyYeHHs?
Bapuanmbt omeema:

1. IMonsipu3aiiueit HaKauKu

2. HaymmureM B pe30oHaTOpe 3/1eMeHTOB, 33/lat0LLMX [10/IIpU3aLinIo
3. HanpaBneHreM HaKauykv OTHOCUTE/TbHO BEPTUKAJIA

4. HarnipaBjieHreM MarHUTHOI'O 110151 3eMJ/IU

Ne 5 Kak pocturaeTcst UMITy/IbCHBIN pe’KUM PabOThI HAHOCEKYHAHBIX HEOAVMOBBIX JIa3epOB?
Bapuanmbi omeema:

1. C MOMOIIIBI0 TeEXHUKH MOAY/IALMU Ao0poTHOCTH (Q-switch)
2. C MoMoII[bI0 TeEXHUKW CUHXPOHU3amu Mo, (mode-lock)

3. MIy/ibCHOM HaKauKoM

4. MexaHuueCKUM 3aTBOPOM

Ne 6 B uem nperMy11ieCTBO UMITY/IbCHBIX JIa3€POB IIPU pe3Ke MarepuaoB?
Bapuanmbi omeema:

1. Y HUX BbIllle MOILJHOCTb

2. Onu 6os1ee sHepro3ddeKkTUBHEI

3. Onu pemesne

4. OHH JaroT yulllee Ka4yeCTBO paspesa

Ne 7 Kakoti npriem 11o3BoJIsieT MoJyUUTh caMble KOPOTKHe Jla3epHble UMITY/TbChI
Bapuanmbi omeema:

1. mode-locking (camocoripsi>keHe MOJT)

2. active Q-switch (akTuBHas MOAY/SIUSA JOOPOTHOCTH)

3. passive Q-switch (raccuBHast Moy situsi JOOPOTHOCTH)
4. MopynsALYs HaKaukKu

Ne 8 Kakas criekTpasibHasi 00/1aCTh HeIOCT)KHUMA [J1s1 KBapLIEBOTO ONTOBO/IOKHA?
Bapuanmbi omeema:

1. 400-500 uM
2. 1000-1100 aM
3. 1900-2000 uM

4. 10 - 11 MmKM
Ne 9 CKonbKo (hOTOHOB HY>KHO [I/IS1 TIONTyUYeHHs OHOTo (hOTOHA C BABOe MEHBIIIeH JIMHON
BOJIHBI?

BapuaHmbl omeema:

A=
O NP
ul

Ne 10 Kakuve napameTpsl Marepyrasia akTUBHOIO 3/IeMeHTa TBepZ0Te/IbHOIO J1a3epa
oTpeJieNIaroT Tojie MeXaH!ue CKUX HanpsykeHNH?

Bapuanmbi omeema:

1. Mogynb ynpyrocru,
2. k-1 IlyaccoHa,
3. pa3Mepbl aKTMBHOTO 3/1eMeHTa,
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. KI1JT, HAKauKH,

. MOII[HOCTb TeHepal[iH,

. K-T TeIpOIpOBOIHOCTH,

. TUIOTHOCTA,

. TIpeJieJ1 IPOYHOCTH,

. yAapHasi BSI3KOCTh,

. TBePJOCTB,

. K-T Hepe30HaHCHOTO TIOTJIONIeHUS JIa3ePHOTO U3/TyUYeHus,
12.
13.
14.
15.
16.

K-T HEPpE30OHdHCHOT'O ITOIVIOLeHUA U3/1yUyeHUA HAdKAUKH,
CITEKTP MPOITyCKaHu#,

K-T 3JIGKTPOITPOBOAHOCTH,

AW3JIEKTpHUYeCKadA IMPOHNILaeMOCTb,

IMOCTOsAHHAs pelieTKu
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