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1. leau u 3apauu

eap AUCUMNIMHBI

Llensio Kypca siBisiercss (popmMupoBaHus y OyIyLIIMX MarucTpoB (PU3NUECKUX CIICIHMATbHOCTEN 3HAHNI
O CIIEKTPOCKOIIMYECKUX OCOOCHHOCTSX CTPOCHHMS HEOOUMCOIEPKAIIMX Cpel, a TakKe MPUHLIUIAaX
MOCTPOCHUS M pabOTHI HEOJMMOBBIX JIa3€POB.

3agauu AUCHUILIHHBI

W3yuenne IUCUMILIMHBI IO3BOJIMT CTYIEHTAM IIOJYYUTh 3HAaHHUA O MEXaHHM3Max BO3HHUKHOBEHMS
WHBEPCHOW HACEJIEHHOCTH B HEOAWMOBBIX CTEKJIAX M KPUCTAJIaX, KOHCTPYKTHBHBIX OCOOEHHOCTSIX
YCUJIMTENIBHBIX KAacKaZoB U CHOCOOOB CO3JaHUS B HUX HHBEPCHOH HACENEHHOCTH, NPHHIUIAX
[IOCTPOEHHUSA u paboTsl ONTHYECKUX CXeM ¢dbopMmupoBaHUs CIIEKTpaJIbHBIX,
[IPOCTPAHCTBEHHO-BPEMEHHBIX W 3HEPreTHMYECKUX IapaMeTpoB JIa3epOB Ha HEOJMMOBOM CTEKIIE, a
TaKXKe IOJIyYUTh MPEACTABICHUE 00 HMCTOPHUYECKOM Pa3BUTUM HEOIMMOBBIX JIa3€pHBIX YCTaHOBOK,
IpeAHA3HAYCHHBIX IS TIPOBEIEHHS YKCIIEPUMEHTOB B O0JIACTH JIA3€PHOTO TEPMOSACPHOTO CHHTE3a U
M3y4YUTh COBPEMEHHBIM YPOBEHb 3a1a4, pEIIaeMbIX B paMKax ACHCTBYIOIIMX Ja3epHBIX CHCTEM C
HEOJMMOBBIMU aKTUBHBIMU CpElaMu.

N3yueHne MeXxaHM3MOB BO3HUKHOBEHHUS HENMHEHHO-ONTUYECKUX SIBICHUH, UX POJIM B COBPEMEHHOM
na3epHO (U3MKE, MX MPAKTHUYECKUM NPUMEHEHHUSM B TEXHUKE (DU3MYECKOTO HKCIEPUMEHTa H
CEpUMHO BBIIYCKAaEMbIX JAa3epHbIX ycTpoWcTBax. IIpuMeHEHHME MONY4YEHHBIX 3HAaHUM I
AKCIIEPUMEHTANIBHEIX uccienoBannii B POSAL-BHUNDO.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Crocoben aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO

K3 C 5 6 00opynoBaHUsS (crierManu3upOBaHHBIX MIAKEeTOB
-3 Cnocob6eH npodeccrnonansHo padboTaTh ¢ NPUKITAHBIX TPOTPAMM)
HCCJICAOBATEIbCKIUM U UCTIBITATEIbHBIM

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT

obopynoBaHreM (MpruOOpamMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JTUCIUIUTHHBI 00y4Yaroninecs J0KHBI

3HATb.




YMETb:

* CIEKTPOCKOIHIO JIA3€PHBIX IepexoaoB B aroMax Nd3+;

*  CIEKTPaJIbHO-TIOMHMHECLEHTHbIE, ONTHYECKHE U ApYyrue (paaualliOHHOE BpEMs KU3HU, CEUYEHUE
YCUJICHUSI, TEIUIONPOBOAHOCTh, KOA(PQGUIMEHT TEPMUUYECKOTO PACIIMPEHHUSI) XapaKTEPUCTHUKH
CHIIMKATHBIX U PocdaTHBIX HEOAUMOBBIX CTEKOI;

* XapaKTepUCTHKH KpucTainueckux akTuBHbIX cpedl YAG:Nd n YLF:Nd a5 HeonrMOBBIX J1a3epoB,
UX CIIEKTPAIbHO-ITIOMHUHECLEHTHBIE U pyrue (GU3HYeCKUe apaMeTpsl (paIualioHHOE BpeMs )KU3HH,
CEUEHHE YCUJICHHS, TeIIONPOBOJHOCTh, KOAP(PHUIHUEHT TEPMUUYECKOTO PACIIUPEHUS);

* HEJIMHEWHBIC U IPOYHOCTHBIE CBOMCTBA JIA3E€PHBIX CTEKOJI,;

* crnocoObl U UICTOYHUKH HAKauKH;

* pa3iuyYHbIE CIOCOOBI MOYISAILMU T0OPOTHOCTH PE30HATOPA, IPUMEHAEMbIE B HEOIUMOBBIX JIa3epax;
* CIIEKTpP M3JIyYEHUS JIa3epOB Ha HEOJMMOBOM CTEKJIC M METOZBI YIIPABICHHUS UM;

* PpEeXHUM ycuieHus, 6agaHcHoe npuonmkeHue, ypasHenne @panna-Honsuka,

* menu U crnocoObl (JOPMUPOBAHHUSA NPOCTPAHCTBEHHO-YIIIOBBIX XapaKTEPUCTUK IMy4yKa B Jla3epax Ha
HEOIMMOBOM CTEKIIE;

* KOHTpPACT M3JIy4€HUs], OT YEro 3aBHUCUT KOHTPACT, METOIbI U YCTPOMCTBA ISl OTYUCHUSI BBICOKOTO
KOHTpacTa U3J1y4eHUs;

*  MPUHIMIBI TOCTPOCHHUS KPYIMHOMACIITAOHOHN JIa3epHON YCTaHOBKH, €€ OCHOBHBIE CHUCTEMBI (Ha

9% ¢

npumMepe ycranoBok Shiva, Nova, Omega, LMJ, NIF, “Kansmap”, “Ilporpecc”, “eapdun”, “JIyq”).

- IPOBOJUTH SKCIIEPUMEHTAILHBIE HCCIIEIOBAHUS HETUHEHHO-ONTHYECKUX MTPOLIECCOB.

- BBIOMpaTh MapaMeTpbl HEOAMMCOICPXKAIIMX JIa3epPHBIX CPeA  3a/alollero TIeHeparopa M|
YCHJIMTENBHOTO TpakTa Ja3epHOW YCTAHOBKH Ui OLEHKM 3allaceHHOW SHEPrud METOAOM CBOIAHOMN
reHepalty, OIIeHUBATh 3allaCEeHHYI0 YHEPTHIO 110 BEIMYMHE SHEPTUU CBOOOIHOM reHepanuy;

- OILICHUBATh 3amMacCHHYI0 SHEPrHI0 YCHJIUTEIBHOTO TpakTa Ja3epHOW CHCTEMBI M IpelesIbHBIC
BO3MOKHOCTH SHEProchEMa IIPU Pa3IMYHbIX IIapaMeTpax Ja3epHOro IIy4Ka;

- IPOBOAMTH Pacu€T MapaMeTPOB MPOCTPAHCTBEHHO-YIIOBBIX CEJIEKTOPOB Uil 0OecredeHus! yIiIoBOH
ONTUYECKOM pa3BA3KU MEXIY YCUIMTEIbHBIMU KackaJlaMd M COIVIACOBaHMS amnepryp Iydka MU
ONITUYECKHUX 3JIEMEHTOB Ha Pa3HbIX YYaCTKaxX ONTHYECKOTO TPAKTa;

- OLIGHUBATh JIOIyCTUMbIC Iapa3UTHbIE OTPAKEHHUS B JKAYIIEM pexXUME (B PEKUME HAKOIUICHUS
WHBEPCHOW HACEJIEHHOCTH).

BJIAJIETh:

- HaBBIKAMH aHaJM3a U PeleHus npodiieM GOPMHUPOBAHUS MTyYKa B COBPEMEHHBIX JIA3EPHBIX CUCTEMAX
Ha HEOAMMOBOU aKTUBHOU CpEXE;

- METOJIaMH YTIPABJIEHUS OCHOBHBIMH ITapaMETPAMH JIa3€PHOTO MyUKa;

- METOIAMHU U3MEPEHUs NTapaMeTPOB JIa3epHOI0 IIydKa ¢ IPOBEIEHUEM JaJIbHEHMIIIEro UX aHaIu3a.

- METOAOJIOTHEH BBIOOPA aEKBaTHBIX METOJOB UCCIICIOBAHMS;

- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;

- KyJBTYpO# MMOCTAaHOBKU M MOJIEITUPOBAHUS (PU3NUECKUX 3a/1a4;

- OCHOBHBIMH HaBBIKAMU TPEJCTABICHUS CBOUX PE3YJIbTAaTOB HA CEMUHAPAX, KOH(PEPCHIUAX;

- HaBbIKAMH OCBOEHUS O0JIBIIOro o0bemMa nHpopMaLru, BKIodast paboTy ¢ HayuHOH JIUTEPaTypoH;

- OCHOBHBIMM HaBbIKAMU HalMCAHUs HAy4YHbIX CTaTeH.

- MaTeMaTHYECKUM MOAEIMPOBAHNEM (PU3NUECKHUX 3a/1a4.

- IPAaKTUKOM UCCIIEOBAaHMS U PELICHUS TEOPETUUECKUX U IPUKIIAJHbIX 3a1ay;

- OKCHIEPUMEHTAIILHBIMU M TEOPETHYECKUMHU METOAAMHU UCCIIEOBaHUS PabOThl HEOJMMOBBIX JIA3€POB.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
OcHOBHBIE rapaMeTpbl Ja3epHBIX
1 HEOJIMMOBBIX Cpel M METOObl UX 3 3 7
OTIpeIeNIeHuUs




[IpyHIMOBL  OpraHu3aly  WHBEPCHOMU

) HAceJIEHHOCTH B HEOJUMOBBIX Cpelax M 5 6 ]
METOJbl TONYYCHHUS MaKCHUMAaJIbHOTO
JHEProcreéMa

3 VYipaBieHne mapaMeTpaMu  JIa3epPHOTO 5 6 7
ITy4Ka HEOMMOBBIX JIa3€POB

4 Mortaele  Ja3epHblEe  CHCTEMBl  Ha ) ]
HeonumoBoM crekiie g JITC

Hroro gacor 15 15 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. CopepxaHue TUCIUTUIHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jieliam)

Cemecrtp: 2 (Becennuit)

1. OcHOBHEIC mapaMeTphl JIa3CPHBIX HCOAUMOBBIX CPCI U MCTOAbI UX OIPCACICHUA

Tema 1. AkTHBHas cpeza J1a3epoB Ha HEOJMMOBOM CTEKIIE

Beenenue B kypc. Mcropudeckas cnpaBka. CriekTpockomnus j1azepHoro nepexona nona Nd. [upuna
JIMHUH, CEYCHHE YCUIICHHUS, pellaKcalys OlypOBHEH, TIOMUHECIICHIIHS, IITAPKOBCKOE paCLICIUICHUE
noxypoBHed. CIEKTpalbHO-ITIOMUHECIICHTHBIE CBOWMCTBA HEOAMMOBBIX JIA3epHBIX CTEKON Ha
CUIIMKaTHOM 1 (hocaTHO OCHOBE.

Tema 2. Kpucraminyeckue akTUBHBIC CPE/Ib U1l HEOAUMOBBIX JIa3€POB

[[IuprHa JIMHUM, CEYEHUE YCUIICHUS, PEAKCalrs IIOLYPOBHEN, JIIOMUHECHIEHIUA. TEPMOONTHYECKUE
xapakTepucTuky. CriekTpaibHble XapakTepucTuku j1azepoB Ha YAG:Nd u YLF:Nd.

Tewma 3. HenmHeliHble CBOICTBA M Ty4eBasi IPOYHOCTh AKTUBHOM Cpezbl

Henuneitnslit mokaszarens mpenomiieHHss n2 akTUBHOM cpenbl, B-unterpan. KpymHo- u
MeJIKOMacIITabHasi caMO(OKyCHpPOBKa, MEXaHU3Mbl €€ BOZHUKHOBEHHMS, NocencTBus. [lomycTumeie
3HaueHUs B-mHTerpana ¢ TOYKM 3peHHs BO3HMKHOBEHHUS MEJIKOMACIITaOHOH caMO(OKYCHPOBKH.
Metonet 60ppObl ¢ camMO(OKYCHPOBKOW. Buapl paspylieHusT ONTHYECKHUX DJIEMEHTOB TIOA
BO3JICHCTBUEM MOIIHOTO JIA3€PHOTO H3IyYEHHs, MEXaHU3Mbl Pa3BUTUS ONTHYECKOTO IMpoOosi B
MPO3PaYHBIX  JUDJIEKTPUKAX, METOABI OIpPENEICHUS Jy4eBOM MPOYHOCTH AKTUBHOM Cpeabl
HEOJMMOBBIX JIa3€POB.

2. IlpuHIHMIIBI OpTaHU3aIMH WHBEPCHOW HACENEHHOCTH B HEOJIMMOBBIX CpPElax U METOJBI MOTYUESHHS
MaKCUMAaJIbHOTO YHEProchEMa

Tema 1. KBanToBbIe YCUIIUTCIIN HCOAUMOBBLIX JIa3CPOB

KoHcTpykTHBHOE UCHOJHEHHE KBAHTOBBIX YCHIMTENEH C UWIMHAPUYECKUMU M JAUCKOBBIMH
AKTHBHBIMU 3JIEMEHTaMU, IPEUMYIIECTBA U HEAOCTATKU. [[pUUMHBI CHMXKEHUS KaueCTBa ITydKa IpU
MPOXOXK/ICHUH KBAHTOBBIX YCUIIMTENEH HAa HEOJAMMOBOW aKTUBHOW cpejie ¥ TpeOOBaHHS K KaueCTBY
W3TOTOBJICHUS aKTHUBHBIX JJIEMEHTOB. [[pHHIMIBI BHIOOpaA MapamMeTpoB KBAaHTOBBIX YCUIUTENCH H
PEXKUMOB MX PabOTHI B 3aBUCHMOCTH OT TTApaMETPOB JIA3ePHOTO My4Ka. MeTO/IbI 3aIUThl KBaHTOBBIX
YCHIIMTENIEH OT Mapa3uTHOTO COpOoCca MHBEPCHON HACEIIEHHOCTH.

Tema 2. Tunsl cxeM yCUJICHUS JIa3€PHBIX UMITYJIbCOB

OnHOHAINPABNCHHBIN ycWiHTeNb Oeryimeld BONHBI, MPEUMYIIECTBA W HenocTtaTtkd. JIByX- u
YETHIPEXTIPOXOAHBIE CXEMbl YCUJICHUS Ja3€pHBIX HMITYIbCOB. MeTonpl NOJAPU3ALMOHHOTO U
YIJIOBOTO pa3Be[eHMs MyuyKa B MHOTOIPOXOAHBIX cxeMax ycuieHus. [Ipumenenue siueex [lokkennca,
3arBopa Dapanes u IBYIy4ENpPETOMIISIIOIIUMX IJJACTAH B MHOTOMPOXOJHBIX CXEMaX YCHUJICHUS.
MeTozp!l 3alUThl YCUINTENbHBIX TPAKTOB OT BO3HUKHOBEHHS Mapa3sUTHOW T€HEpaluu U MOIy4YeHHE
BBICOKOT'O KOHTPACTa U3JIyYEHUS Ha BHIXOAE YCUIUTEIBLHOIO TpakTa. PereHepaTuBHbIC YCUIUTENN.
Tewma 3. ICTOUHUKY U CUCTEMBI ONTUYECKON HAKAUKH HEOJIUMOBBIX JIA3€POB



YcrpolicTBO, TpUHIMI PadOThI, MapKUPOBKA, CIEKTp, MpelelibHas JHEprus paspsnaa, (axrop
Harpy3ku, cruekTpanbHbii KIIJI m pecypc MMIyNbCHBIX KCEHOHOBBIX JIAMIT HaKadyku. MaTpuilsl
Ja3epHBIX JMOJOB. MeXaHW3M BO3HWUKHOBCHHS TEHEpallUM W3JIY4YCHHUsS B JIA3€PHBIX JTHOJAX.
CriekTpanbHbIe XapaKTEPUCTUKHU M3ITYYCHUS W TEMIIEPATypHBIN PeXUM paboThl JIa3epHBIX JTHOOB.
Cucrtembl TEMJIOOTBOIA B MAaTpHIlAax JiazepHbIX JUoA0B. CpaBHHTENbHAS PPEKTUBHOCTh HAKAYKU
MMITYJLCHBIX KCEHOHOBBIX JIAMITAM WM MATPHI] JIa3epHBIX TUOM0B. KOHCTPYKTUBHOE HWCITOIHEHUE
OCBETUTEJICH CUCTEM ONTUYECKON HAaKaYKU YCHWJIMTENBbHBIX KacKajoB. Marepuaibl, IpUMEHsEMbIE
JUTSE.  M3TOTOBIICHUS OCBETUTENIEW © WX oOTpaxarenbHas dddexTuBHOCTh. OhHEeKTHBHOCTH
MMOMJIOIIEHMS ¢BeTa Hakadkyu Nd CTEKIIOM.

3. YmpaBienue napamMeTpaMu JIa3epHOTO ITyyKa HEOANMOBBIX JIa3€pOB

Tema 1. YnpasiieHue crieKTpajabHbIMU I1apaMeTpaMy U3JIydeHHUs J1a3epOB HA HEOAUMOBOM CTEKJIE

[IpononeHBIE U MONEpeyHbIe MOABI pe3oHaTopa. [IpuunHbI reHepanuy HECKOJIbKUX MPOAONbHBIX WIH
[ONEPEYHbIX MOJ B pe3oHaTope. BiusHMUE IIUMPUHBI JUHUM YCUJIEHUS HEOAUMOBBIX CTEKOJI U
KPUCTAQJUIOB Ha YHUCJIO NPONOJBHBIX MOA. MeToapl TeHepaluu OIHOYACTOTHOTO W3JIyYeHHs B
3aJal0IlIMX [EeHeparopax Ha HEOIMMOBBIX AKTUBHBIX Cpelax: COCTAaBHBIE PE30HATOPBI,
JUCTIEPCUOHHO-CENICKTUPYIOIME  dMeMeHThl,  3TanoH  Dabpu-lleppo,  momsipu3zanmoHHBIC
CIIEKTPaJIbHO-CEJIEKTUPYIOIUE 3IeMEHThl. [IpocTpaHCTBEHHOE BBIKUIAHUE [IBIPOK B aKTUBHOM
cpeze.

Tema 2. opMHupOBaHHE SHEPTETUUECKUX NTAPAMETPOB U3ITyUEHHUS Ja3€pOB HA HEOJUMOBOM CTEKIIE

VYpaBuenue ®panna-Hoppura. KoaddummeHnT ycuieHus cimaboro curhana, 3anacéHHash SHEPTHUs,
IUIOTHOCTh OSHEPTHMHM HACHIIICHUS, CEUCHUE YyCHICHHs. PexuM HachlleHWsl ycujieHHsA. Pexum
YCUIICHUSI M3ITydeHHs] MO TPEX- M YeTHIPEXypOBHEBOH cxeme. O(P(PEKTUBHOCTh JHEProchEMa.
BnusHue AnuTenpHOCTH Jla3epHOrO uMMOynbca Ha 3¢PQPEeKTUBHOCTH 3Heprochéma. IIpobmemsr
[OJIyYEHMsl MpEleNbHOM 3HEpPruM M3JIy4YEHUs Ha BBIXOIE COBPEMEHHBIX JIa3€PHBIX CUCTEM Ha
HEOJUMOBOM CTEKIIE.

Tewma 3. q)OpMI/IpOBaHI/Ie BPCMCHHBIX ITapaMCTPOB U3JTYYCHUS JIa3€POB HAa HCOAUMOBOM CTCKIIC

Mertonpl reHepalMy JIa3€pHBIX HMILYJIbCOB HAHOCEKYHJHOIO M IIMKOCEKYHIHOIO JMalla3oHa
mumtenbHocTel. Pexxum cBoOonHoiM reHepanuu. [laccuBHas U akTUBHAs MOAYJSILUS JOOPOTHOCTH.
Kpacurenun u kpucramibl ¢ LEHTpaMM OKpAacKH. PexuM CHHXpOHM3allMM MOJ B 3aJarOIIMX
reneparopax. [Ipumenenue siueex Ilokkensca u Keppa mist ¢popmupoBanus 3amaHHONH BpeMEHHON
¢dbopmbl NazepHoro ummyinbca. JlazepHblii paspsnHuk. BpemeHnas dopma UMITyabca H3IYUYCHHS
COBPEMEHHBIX JIA3€PHBIX YCTAHOBOK HAa HEOAMMOBOM CTEKJIE IS MPOBEACHHS JKCIEPHMEHTOB B
00JIacTy J1a3epHOro TEPMOSIEPHOTO CUHTE3A.

Tema 4. ®opmupoBaHUE YIVIOBBIX IapaMETPOB U3IYUYEHUS Ja3€pOB Ha HEOAUMOBOM CTEKJIE
[Monsatne pacxomumoctn usnydeHus. Pacxomumocts [ayccoBa myuka. Jludpakunonnas
pacxonuMoCTh Iy4ka cHOpMUPOBAHHOTO KBaJpaTHON W Kpymioi auadparmoii. MeTox omnpeneneHus
TUQPaKIMOHHON  pacXolIMMOCTH. BiHsSHHE HETOYHOCTH M3TOTOBIEHHUS  (QOpPMBI  paboumx
ITOBEPXHOCTEN ONTHYECKHX JJIEMEHTOB HA pacXogUMOCTh M3Iy4deHUs. MeTonbl CHUXEHHS
pacxoguMocTu u3ny4yenus. [IpocTpancTBeHHBINH GUIBTP. AaNTHBHAS ONTHKA.

Tema 5. @®opmupoBaHHE IPOCTPAHCTBEHHBIX IAPaMETPOB W3JIYyYCHHs Ja3€pOB Ha HEOAMMOBOM
CTEKJIE

TpeboBanus K MPOCTPAHCTBEHHBIM IapaMeTpaM IIyYKOB COBPEMEHHBIX Ja3epHBIX YCTAaHOBOK Ha
HeouMoBOM cTekie. [TonsaTne koadduunenTa 3anoiHeHNs anepTypsl Mydka. [IpuunHbl CHIKEHUS
ko3 (umeHTa 3amoJHEHHs amnepTypbl IMydka B JIa3epHBIX cUcTeMax. MeToasl KOMIEHCALUu
HEOIHOPOIHOTO pacmpeneneHust KodpduimenTa ycuieHus H3JIy4eHHs B JIA3€PHBIX CHCTEMax C
JVICKOBBIMU aKTUBHBIMH 3JIeMeHTaMu. HazHaueHne cucTeM arnoan3aluy J1a3epHoro myyka. CHcTeMbl
arnoJuM3alny IMy4Ka Ha OCHOBE JIBYJTyUYETIPEIOMIISIONINX IEMEHTOB U 3y0uarsix nuadparm. CucteMsl
(hOopMHUpOBaHUSI MPOCTPAHCTBEHHOTO NPOQMIIS IMydyKka COBPEMEHHBIX JIA3€PHBIX YCTaHOBOK Ha
HEOJMMOBOM CTEKJIE.

4. MotHble a3epHbIe CUCTEMBI Ha HeoguMoBoM ctekie st JITC

Tema 1. Pa3zButue momubix nazepHbix cuctem ams JITC



OcHoOBHBIE 3aJa4ll  Hay4dHO-HccienoBaTenbckux mporpamMm 1o JITC. Oranbsl  pa3Butus
uccienoBarenabckux nporpamMm mo JITC. Merong mpsiMoro W HeEHNpsIMOrO OOMYyYEHHUs! MHIICHEH.
CoBpeMeHHasl OLIEHKAa OJHEPIMM JIA3€pPHOIO M3JIyYeHHUs MJIs1 JOCTUIXKEHUS IIOJIOKUTEIHHOIO
SHEProBBIX0JIA MIPU 3KUTAHUK MUIIeHU. TpeOoBaHUs K MPOCTPaHCTBEHHO-BPEMEHHBIM IapaMeTpam
W3JTy4eHHs IpU 00Ty4eHHH MHUIIECHEH NPSIMBIM U HEIPSMBIM METOJIOM.

Tewma 2. [IpuHIIUTIBI TOCTPOEHUS ONTHYECKOM cxeMbl MotHOoro jasepa ais JITC

bnok-cxema nazepHON yCTaHOBKH. 3aJaloUIUil Te€HEpaTop, KacKalbl MPeIBAPUTEIBHOIO YCHIJICHHUS,
IVIaBHBI YCHJIMTENbHBIA TPaKT, NMpeoOpa3oBaHME M3IY4YEHUS B BBICIINE T'apMOHMKH, MHIICHHAS
KaMepa, CHCTEMbl JUArHOCTHKH MapaMeTPOB JIA3€PHOTO0 M3Iy4YeHHS U I1a3Mbl. CXeMbl NPsIMOTO
[IOCJIEI0BATEIbHO-1apaJUIEIbHOIO  yCcuiIeHus . CXxeMbl MHOTOIIPOXOAHOIo ycuieHus. CXeMbl c
KoMITpeccruer nMIysbeoB. [IpenmyliecTBa 1 HEJOCTATKU PA3JIMYHBIX TUIIOB CXeM ycuieHus. Beibop
CXEMbl YCUJIEHUS B COBPEMEHHBIX Jla3epHbIX cuctemax s JITC.

Tema 3. O030p kpymHeHmmMx JazepHbix ycTaHoBok misi JITC ¢ HaHOCEKYHTHOW JUIMTENLHOCTHIO
umnynbca npouutoro nokoseHus: (CCCP)

[IpuHLMTIBL TOCTpOEHUS U OCHOBHBIE AocTkeHus B oonact JITC nazepHbix ycraHoBok: Kambmap,
[porpecc, denbdun. [eHeparyst mepBbIX B MUPE JIa3epHBIX TEPMOSJIEPHBIX HEUTPOHOB.

Tema 4. O030p kpynHeHmmMx JazepHbix ycTaHoBok misi JITC ¢ HaHOCEKYHIHOW JUIMTENLHOCTHIO
uMIynbca npouwioro nokonenus (CIHIA)

[TpuHIMITBI TOCTPOSHHS U OCHOBHBIEC nocTikeHus B obnmactu JITC nasepHbix ycraHoBok: Long Path
Laser, Janus, Cyclops, Argus, Shiva, Pharos II, Omega, Nova. [Ipenmmymecta mepexoma oOT
CHJIMKATHBIX CTEKON K (QocdarHpiM, pa3paboTka METOAOB TONABICHHS MEIKOMACIITaOHOM
caMO(OKYCHPOBKH.

Tema 5. O030p KpyHmHEHIIUX COBpPEMEHHBIX JazepHbIX ycTaHoBokK ais JITC ¢ HaHOCEKyHIHOM
uInTeNbHOCTBIO nMITynbea (Poccus, CIIA)

[IpuHumnBl OoCcTpoeHUs U OCHOBHBIE nocTwkeHus B obnactu JITC nasepHbix ycraHoBok: Jlyd,
Beamlet, NIF. TIlIpeomonenne wmerajkoynbHOTO Oapbepa  yInbTPadUOICTOBOTO  HM3ITyUYCHHUSI.
[lepcriextuBsl pazButus naszepubix cuctem s JITC. JlazepHbiit TepMosinepHblii peakrop. [Ipoekr
HIPER.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VuebHas ayquTopHsl, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).
Ucnonb3oBanue QaiioB-npe3eHTaIuil ¢ 3ajja4aMu 110 TeMaM 3aHSTHI.
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Ha nex1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIMHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALUIO
npeseHTaunii. cnons3oBanue Qaiinos (B popmare pdf), cogepramux Bu3yaabHbINH MaTepral s
JIeKIMH B BUJIE MPE3EHTALUi, a TaKXkKe IPU HEOOXOIAUMOCTH CIIELHATN3NPOBAHHBIX HAYYHBIX
pedepupyembix xypHanoB: poccuiickux (YOH, XKXOT®, nucema B dKOTO, Dusnka TBepA0TO TENA U
np) u anmnosi3eraHbIX (Physical Review Letetrs, Physical Review A, Physical Review B, Journal of
Chemical Physics, International Journal of Quantum Chemistry u np.), noctynnsix uepe3 Internet. s
KOHTPOJISl U KOPPEKLNH 3HaHUH 00ydaromuecs: MOTYT MCIIOIb30BaTh KOMIIBIOTEPHOE TECTUPOBAHHUE, B
TOM YHCJI€ Ha TIOpTaje WWW.i-eXam.ru.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

CTyIeHT, H3ydaroluii Kypc, TOIDKEH C OTHOW CTOPOHBI, OBJIAJICTh OOIIUM MOHSATHIHBIM araparoM, a ¢
JAPYTO CTOPOHBI, JOJKEH HAYYHUTHCS IIPUMEHSTH TEOPETUUCCKHE 3HAHHS Ha TIPAKTHKE.

B pesynbrare u3y4eHus TUCUUIUIMHBI CTYIEHT JOJDKSH 3HAaTh OCHOBHBIC MOHSATHS U OAXObI K (PU3UKE
U ONTHKE HEOJAWMOBBIX JIa3€POB, 3HATh OCHOBHBIC MOJAEIM M HMX HENOCTaTKH U JIOCTOMHCTBA,
NPUMEHSATH MTOJYYCHHBIC 3HAHUS [UIS PEIICHHS Pa3IMYHbIX 3a/1a4.

VYenemHoe  OCcBOeHHME Kypca TpeOyeT HampsHKEHHOW CaMOCTOSTENbHOW —pabOThl  CTy/IEHTA.
CamocrosiTenbHas padoTa BKIIIOUAET B Ce0s:

— mpopaboTKy y4eOHOro Mmarepuana (10 MarepuaiaM JeKIMHA B BHJIEC IMPE3CHTAIMH), MOATOTOBKY
OTBETOB Ha BOIPOCHI, MPEAHA3HAUYCHHBIX JUII CaMOCTOATEIBHOTO HW3YYEHHs, J0Ka3aTeiIbCTBO
OTHEJBHBIX YTBEPKICHHI, CBOMCTB;

— peleHue 3a1a4, IpeiaraéMbIX CTYJICHTaM Ha JICKIHAX U TPAKTUICCKUX 3aHATHSX,

— IMOJTOTOBKY K MPAaKTHYECKUM 3aHSATHSIM H IK3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIBTALIMHA WM KOHTPOJIS.

ITpu moxroroBke K MPaKTUYECKUM 3aHATUSAM HEOOXOAMMO MOBTOPSTH paHee M3ydeHHBIH MaTtepuai. B
Hayaje 3aHiATHA, KaK MpaBHJIO, MpoBoguTCs KopoTkui (10-15 MuHYT) ompoc mo marepuainy
MPONIC/IINX 3aHATUH B YCTHOH WM MHCbMEHHOW ¢opme. Tak Kak BaXHO JOOWTHCS MOHUMAHHS
M3y4aeMOIro Marepuana, IpH 3aTpyIHEHHH B BOCIHPHUATHH MaTepHajia CTYyJEHTaM pPEKOMEHIYETCS
o0palnarbes 3a KOHCYJIBTAIMAMU K ITPETIOAaBaTeNio.

IIpoMexyTOUHBIN KOHTPOJIb 3HAHUM MPOBOAUTCS B BUJE SK3aMEHA, HA KOTOPOM CTYACHTY NpeIJIaraeTcs
[IUCBMEHHO OTBETUTb HA TEOPETUUECKUN BOIIPOC, PELIUTHh OJHY 3aJady U OTBETUTb Ha BOIPOCHI IO
TeMe Kypca.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npobiieM HHEPLIMOHHOTO TEPMOSIIEPHOTO CUHTE3a
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: Bb.I. 3umanun, xkaux. Gus.-Mart. HayK, PENOAaBaTEh



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-3 CriocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]a4, MPUMEHSsS 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

IMK-3.1 Tlonumaer npuHOUNBI pPabOTHl HUCIONB3YEMOTO
000opynoBaHUs (crienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIBTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «HCOI[I/IMOBBIC JIa3CphbD» OGy‘IaIOH_H/II\/’ICH JOJIKCH:

3HAThb:

* CIEKTPOCKOIIUIO JIa3epHBIX Mepexo1oB B aromax Nd3+;
*  CHEKTPaJbHO-TIOMHHECIICHTHBIC, ONTHYECKHE W Jpyrue (paJualiOHHOE BpPEeMs KH3HH, CCUCHHE

YCUJICHUA, TCIUIONIPOBOAHOCTD,

ko3 durueHT

TEPMHUYECKOTO  PACUIMPEHUS) XapaKTePUCTHKH

CHJIMKATHBIX U QocdaTHBIX HEOANMOBBIX CTEKOI;

*  XapaKTepUCTHKH KpUcCTAIHUecKuX akTuBHBIX cpesl YAG:Nd u YLF:Nd as HeonuMOBBIX J1a3epoB,
UX CHEKTPaJIbHO-TIOMHUHECIIEHTHBIC U Apyrue GU3nUecKre napameTpsl (paaualuoHHOE BpeMs KU3HH,
CEYCHUE YCUJICHUS, TEIJIONPOBOIHOCTh, KOA(MGHUINEHT TEPMUUYECKOTO PAaCIIMPEHN);

* HENMHEWHBIE ¥ IPOYHOCTHBIE CBOMCTBA Ja3€pPHBIX CTEKOIT;

* CcIocoObl M UCTOUYHUKH HaKa4YKH;

* PpasnUyHbIE COCOOBI MOIYJISIIMK JOOPOTHOCTH PE30HATOPA, IPUMEHSIEMbIE B HEOIUMOBBIX JIa3epax;

* CIIEKTp U3JIyYEHUs JIa3epOB Ha HEOJMMOBOM CTEKJIE U METObI YIIPABICHUS UM;

* pexuM ycuieHus, 6amaHcHOe npulnmxenue, ypasuenue @panna-Honsuka;

* LeJIu U crocoObl GOpMHUPOBaHMS MPOCTPAHCTBEHHO-YITIOBBIX XapaKTEPUCTHK IydKa B Jla3epax Ha
HEOIUMOBOM CTEKIIE;

* KOHTpAcCT U3JIy4€HUs], OT YEro 3aBUCUT KOHTPACT, METO/bl U YCTPOMCTBA JUIsl NOIYUYEHUS BBICOKOIO
KOHTPAacTa U3Iy4EHUS;

*  IPUHIMIBI HOCTPOCHUS KPYNHOMACIITAOHOM J1a3epHOM yCTAaHOBKHM, €€ OCHOBHBIC CHCTEMBI (Ha

npumMepe ycranoBok Shiva, Nova, Omega, LMJ, NIF, “Kansmap”, “Ilporpecc”, “Heapdpun”, “JIya”).

yMeTh:



- IPOBOJUTH IKCIIEPUMEHTANIBHBIE UCCIICIOBAHNS HETMHENHO-ONTHYECKHUX IIPOLECCOB.
- BBIOMpaTh MapaMeTpbl HEOAMMCOICPXKALIMX JIa3epPHBIX CPeA  3a/alollero TIeHeparopa M|
YCHIIMTENBHOIO TPaKTa JIAa3€pHOW YCTAHOBKM JUISl OLEHKH 3allaCEHHOW JHEPTrMU METOIOM CBOJHOMN
reHepalny, OLIeHUBATh 3allaCEeHHYI0 YHEPTHIO 110 BEINYHMHE SHEPTUU CBOOOIHOM reHepanuy;
- OLCHHUBATh 3alaCEHHYI0 JHEPrHI0 YCHIMTEIBHOTO TpaKTa JA3€pHOM CHCTEMBI M IpeneibHbIC
BO3MOKHOCTH SHEProchEMa IIPU Pa3IMYHbIX IIapaMeTpax JIa3epHOro IIy4Ka;
- IPOBOAMTH PAcU€T MapaMeTPOB MPOCTPAHCTBEHHO-YIIOBBIX CEJIEKTOPOB Uil 0OecredeHus! yIiIoBOH
ONTUYECKOM pa3BA3KU MEXIY YCUIMTEIbHBIMU KackaJlaMd M COIVIACOBaHMS anepryp Iydka MU
ONTHYECKHX AJIEMEHTOB Ha Pa3HBIX YYaCTKaX ONTHYECKOTO TPAKTa;
- OLIGHUBATh JOIyCTUMbIC Iapa3UTHblE OTPAKEHHUS B JKAYIIEM pexXUMe (B PEKUME HAKOIUICHUS
WHBEPCHOW HACEJIEHHOCTH).
BJIaJeTh:
- HaBBIKAMH aHaJIM3a U PeleHns npobiieM GOPMHUPOBAHUS MTyYKa B COBPEMEHHBIX JIA3EPHBIX CUCTEMAaX
Ha HEOAMMOBOU aKTUBHOU CpEXE;
- METOJIaMH YTIPABJIEHUS] OCHOBHBIMH ITapaMETPAMH JIa3€PHOTO MyUKa;
- METOAIAMHU U3MEPEHUs NTapaMeTPOB JIa3epHOI0 IIydKa ¢ IPOBEIEHUEM JaJIbHEHIIEro UX aHaIu3a.
- METOAOJIOTHEH BBIOOPA aACKBAaTHBIX METOJOB UCCIICIOBAHMS;
- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;
- KyJBTYpO# MMOCTAaHOBKU M MOJIEITMPOBAHUS (PU3NUECKUX 3a/1a4;
- OCHOBHBIMH HaBBIKAMU TPEJCTABICHUS CBOUX PE3YJIbTAaTOB HA CEMUHAPAX, KOHPEPCHIUAX;
- HaBbIKAMH OCBOEHUS O0JIBIIOro oobemMa nHpopMannu, BKIodas paboTy ¢ HayuHO! JIUTEPaTypoH;
- OCHOBHBIMM HaBbIKAMU HallMCAHUs HAay4YHbIX CTaTeH.
- MaTeMaTHYECKUM MOAETHPOBAHNEM (PU3NUECKHX 3a/1a4.
- IPAaKTUKOM UCCIIEOBAaHMS U PELICHUS TEOPETUUECKUX U IPUKIIAJHbIX 3a1ay;
- OKCIIEPUMEHTAIILHBIMU M TEOPETHYECKUMHU METOAAMHU UCCIIEOBaHUS PabOThl HEOJMMOBBIX JIA3€POB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



3. IlepeyeHb THIOBBLIX KOHTPOJbHBIX 3aJaHUH, MCHOJBb3YyeMbIX AJsl OLEHKH 3HAHWH, yMEHMH,
HABBIKOB

@DopMbI KOHTPOJISA: IPOMEKYTOUHBIN — JOMAILIHUE 3a/1aHusl, KOHTPOJIbHBIE paboThl —3K3aMeH- 10cemectp.
KoHTposibHBIE BOIIPOCHL:
Pazgesn 1. OcHOBHBIE MapaMeTPhbI JIA3¢PHBIX HEOAMMOBBIX CPel H METOAbI HX ONpele/IeHUus!

N~ wWNE

HazoBuTe OCHOBHBIC JUIMHBI BOJH I'eHEPANHA HEOTUMOBBIX ()OC(ATHBIX U CHIIMKATHBIX CTEKOIL.
HazoBute ocHOBHBIE AyMHBI BOJIH reHepaiuu kpuctamioB Nd:YAG u Nd:YLF.

Yro Takoe 0AHOPOJHOE U HEOJHOPOIHOE YIINPEHUE JIMHUU JIFOMUHECLEHIIUU?

HazoBuTe npenmyIecTBa 1 HEJOCTATKH KPUCTATUIMYECKUX HEOAUMCOICPKAIINX CPEI.

OOBsicCHUTE MEXaHNU3M BOSHHKHOBEHHS MEJIKOMACIITA0OHON caMO(OKYCHUPOBKH JIa3€PHOTO MyUKa.
Uto Takoe B-unrterpan?

HazoBute MeTop! mo1aBIeHus caMO(OKYCHPOBKH JTa3€PHOTO MyJKa.

HazoBute ocHOBHBIC (DAKTOPHI, MOBBIMIAOIINE PUCK PA3PYHICHUS ONTHYCCKUX AIEMEHTOB IO
JEUCTBUEM JIA3€PHOTO U3ITYUYCHHUS.

Paznea 2. IIpyHIMIBI OPraHU3alMi WHBEPCHOH HACEJEHHOCTH B HEOJMMOBBIX Cpeaax M MeTOAbl
MOJIy4YeHUs] MAKCMMAJILHOT0 SHEProchémMa

1.
2.

©ND oA W

Urto Takoe cyneparoMUHECHEeHIUsA?

Ha3zoBuTe MeToapl CHMKEHHSI Mapa3sUTHOM T€HEpaluM JIa3€pHOrO0 H3IY4YEHUs B YCHIUTEIbHOM
TPaKTe U BHYTPHU YCHUIIUTEIBHBIX KACKAJOB HA HEOJUMOBOM CTEKJIE.

OO6bsacHuTe mpuHIUN AelicTBus 3aTBopoB [lokkensca u Mapanes.

[IpuBenuTe mpuMep ABYX M YETBIPEXIIPOXOJHON CXEMBI YCUIICHUS.

OOBbscHUTE TPUHIIUIT OPTaHU3AIMH PETEHEPATUBHOTO YCUITUTEIIS.

Uro Takoe hakTOp HArpy3KH UMITYJIbCHOM ra30HATIONHEHHOW JTaMIThI?

Uro takoe nznyuarenbHbiid KIIJ[ ncrounuka Hakauku?

Uro Takoe kBanToBbIM KITJ[?

Paznen 3. YnpagsiieHne napaMeTpamMu JIa3epHOT0 My4YKa HEOJHMOBBIX JIa3epoB

1.
2.

ISR AN

~

8.

OOBACHUTH IPUHLINI TACCUBHOW U aKTUBHON MOAYJISILIMHU TOOPOTHOCTH.

[Touemy npu (GOpMHUPOBAHUHU JIA3€PHOTO Iy4YKa METOAOM MOIYJSLUH AOOPOTHOCTH HEOOXOAUMO
MIPOJOJKUTENBHOE (~MKC) BpeMsl pa3BUTHsI T€HEpalluy U3Iy4eHUs B pe3oHaTope?

JU1s 4ero npuMeHseTcsl 1 KakuM 00pa3oM OCYLIECTBISETCS CHHXPOHU3AIM MO/ B pe3oHaTope?
UYro Takoe cOCTaBHOM pPEe30HATOP U JJIsl UEro MpUMEHseTcs?

[Mpunanmn cenexuu Mo 3taionom dadpu-Ileppo.

[loueMy mpu yMEHBIIEHWU AJUTEIBHOCTH JAa3€pHOTO MMITYJIbCAa CHIDKAeTCs 3(PPEeKTUBHOCTD
9HEProchéMa B yCUIIMTEIBHBIX KacKanax?

Uro Takoe anoau3anys Ja3epHoro Mmydka u JJis 4ero npuMeHseTcs?

OOBSACHUTH NPUHIMIT JEHCTBUS aJalTUBHOTO 3epKaa.

Pasnen 4. Mounble j1a3epHble CHCTEMbI HA HeOAUMOBOM cTekie s JITC
PacckazaTh 00 KOHCTPYKTHBHBIX OCOOEHHOCTSX M OCHOBHBIX JIOCTHIKEHUSX Ha Ja3ePHBIX YCTaHOBKAX:

HBOooo~NogR~WNE

0.

Long Path Laser, Janus, Cyclops u Argus
Shiva

Pharos 11

Omega

Nova

Beamlet

“Kampmap”

“IIporpecc”

“Ilenbhun”

“Tyg”

OcHOBHBIC 321a4H:



1. Ilpu xakom ko3(pdunnente ycunenus ciaaboro currana Ko Ha BBIXOZE YCUIMTENS AOCTHIaeTCs
IUTOTHOCTh BBIXOJHON SHEPTHH Emx = 10 Jk/cM?. JTuameTp myuka S cM, BxoxHas sHeprus 1 Jix. Kakosa

aKTHBHAs JUIMHA YCHJIMTENs, ecld Oy=0,12cM™? IlnotHocts sHepruu Hachimenus 4,5 Jx/cM?,
Bocnonp3oBarbscs npubiamxkenuem ®@panna-Hoasura.

[MapameTpsl ycuuTeabHOro Kackaaa Ha Nd gocdarnom crekse:

JUIMHA aKTUBHOM cpenpl L=25¢cM;

K02 dunuenHT ycunenus ciaboro curnana Ko=0,06cm™;
pacnpeznenenue Ko no aneprype ycuianTesns — paBHOMEPHOE;
TJIOTHOCTH SHEPTHH HACBIIIEHUS Enac=4,5 JK/CM?.

HapaMeprl JIA3€PHOI0 U3JIy4YCHH HAa BXO/JC:

® pacrpeeieHre TNIOTHOCTH YHEPTUH B ITyYKE — PABHOMEPHOE;
e momank mydka 10cm?;
® JUINTENBHOCTh YCUJIMBAEMOI0 UMIyibca ~10Hc.

2.  OmpenenuTh HEPTHUIO JIa3epHOTr0 MydyKa Ha BBIXOAE YCHIMTEIHHOTO KacKaaa (BOCIIOIB30BATHCS
npuompkennem dpanna-Hoasura).

3. U3 kpuctaymmmaeckoro KBapiia HeoOX0MMO U3rOTOBUTH Y€TBEPTHBOJIHOBYIO (Da30BYIO TUTACTUHKY
A/2 Ha pune BoHbI A1=1054uM. OnpeaenuTs MUHIMAIbHO BO3MOXHYIO TOJIIUHY TaKOH MIIACTHHKHU.

4. Wnarepdepomerp Dadpu-Ileppo mnpencraBisier IMUIOCKONAPAIICIBHYIO IUIACTHHY TOJIIUHON
d=5mmM ¢ nokasatenem npenomieHus N=1,5. Ha o6e rpanu HaHeceHo 3epkaibHOe mokpbiTHe R1=R2=80%
(Ao=1054uMm). OmnpenenuTh AUCIEPCHIO U PE3KOCTh MHTEepdepomerpa. IIpu KaKOM MHHHMAIBHOM YTJje
HAaKJIOHA K MaJjaronieMy u3nydeHuro 0 (Iiockasi BoJaHa) OH OyneT uMeTh nporyckanue Tmax=100% Ha Ao?

5. HaBxon ycminrtenabHOro Kackaja mojaércs Ja3epHblii UMITYJIbC ¢ 3Hepruei 4 J[x, aneprypa nmydxa
- KBaJIpaT pa3MepoM 2x2 cM, IPOCTPaHCTBEHHBIN NPOQPHIb HHTEHCUBHOCTH - IPAMOYToJIbHBINH. Il10THOCTD
SHEpPTHH HACHIIEHUS aKTHBHOM CPEIBI Enac=4.5 JIK/CM2, TIIOTHOCTB 3aNIaCEHHON SHEPTHH Esan=10.4 JIK/cM?,
Onpenenutpy SHEPrUIO JIA3EPHOTO HMITYJIbCA Ha BbIXOJE Kackaaa. CuuTarh, 4TO MPOLIECC YCHUIICHUS
IIPOUCXOJUT I10 UI€aTbHON YETHIPEXYPOBHEBON CUCTEME.

6. YcwmmTenbHBIN KacKal COJePKHT cTepkeHb u3 kpuctaiuia Nd:YAG muamerpom J30MM U IITHHOM
L=19.5cm. IInotHocTs sHeprum Hachimenns Nd:YAG — 0.55 JIx/cm?, kod3DHIMEHT yCHIeHns ciaboro
curHaina go=0.35 1/cm. Onpenenuts kodddumueHT ycumnenus Ko cimadoro curraia u o0niyro 3anacéHHYyO
9HEpruto B kackaae. CuuTaTh, UYTO MPOIECC YCHIICHUS MPOUCXOTUT MO HJICATHHON YEeTHIPEXYPOBHEBOM
CUCTEME.

7. Tpebyercsi paccuMTaTh MHUHUMAJIBHYIO JJIMHY AaKTMBHOTO 3JIEMEHTa, BBIOJHEHHOTO W3
(docdarHoro crekiia, mpu KOTOpoi BO3MOXKHA paboTa B CIAEAYIOIIEM PEKUME YCHUIICHUS: BXOJTHOW UMITYJIHC
- KBaJpaTHOM amepTypsl 2x2 CM C NPSAMOYTOJIbHBIM MPOCTPAHCTBEHHBIM MPOQUIEM HHTEHCUBHOCTH,
sHeprus Esx=4 JIX; oHeprus BbIXOAHOrO UMIyibca Eg=16 JIk. IINOTHOCTE »HEpruM HachILEHUS
docharTHOTO cTeKNA Exac=4.5 JIk/cM?, K03 puIEenT ycunenns cinaboro curaana go=0.08 1/cwm.



8. B omTuueckoii cxeme, MpUBEAEHHON HAa PUCYHKE, (OPMUPYIOT Pe3KOe M300pakeHUE arnepTypHOM
muadparmer [ pazmepom 10x10 mm. Ilepectpoenue uzoOpakeHus: awadparmbl [ OCYIIECTBISIOT
TeJecKonoM, oopazoBanHoro nuH3aMu Foi=1m u Fp=3wm (Teneckonuyeckas cucrema). PaccrosHue Mexay
munadparmoit [l u muna30it JI1 — a=0.5 M. OnpeaenuTs pa3Mep U MECTOTIONOKEHUE OTHOCUTEIHHO JTHH3BI JI2
n3zo0paxenus auadparmsel [, a Takxke TuPaKIUOHHYIO PACXOAUMOCTD Ougp MTyYKa Ha BBIXOJE TEJIECKOIA.
Cuwnrats, uro Ha nuadparmy /1 magaeT uaeanbHO KOJUTMMUPOBAHHBIN ITy4YOK JIa3epa Ha HEOAMMOBOM CTEKJIE,
MOJIHOCTBIO HAKPBIBAIOILIUI anepTypy Auadparmbl. AGeppauusiMi U TOJIIIMHAMU JHH3 TpeHeOpeyb.
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9. B onTHueckoii cxeme, IpUBEAEHHON HAa PUCYHKE, (DOPMUPYIOT IYHYOK M3IYYCHHUS HEOJUMOBOTO
na3epa B IockocTu B. OnTuueckas cxema COCTOMT M3 anepTypHOU Kpyrioil auadparmsl [l nuamerpom
J5MM ¥ TIPOCTPAHCTBEHHOTO (WIbTpa, cocrosimero u3 ymH3 Fm=2m u  Fm=4m (Temeckonmuveckas
CUCTEeMa), U CeNKTUpyrome auadparmel JIc, pacmosioxKeHHON MEXIy JIMH3aMH B UX OOIIeH (OKaIbHON
wiockoctu. Onpenenuth pazmep d cenektupyrorieii quadparmel JIc, ecian TpeOyeTcst MPOBECTH YIIIOBYIO
CEJICKIIHIO ITyYKa Ha YPOBHE 3 X0 upp. ByneT in n3o0parkenue quadparmsl B IIOCKOCTH B pe3kum? Cunrars,
yro Ha auadparmy /[ momaércs uaeanbHO KOJUIMMHUPOBAHHBIA MYYOK, MOJTHOCTHIO HAKPBIBAIOIIUN €&
aneprypy. A6eppanusMu U TONIMHAMY JINH3 IPEeHEOpeyb.
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10. JAMCcKOBBIN yCHUIUTENbHBIN KacKa/ Ja3epHON ycTaHOBKH “JIlyu” conepkut 9 cna6oB. [IpoBenénnsle
U3MEpEeHUsl IMOKa3zaau, 4To KOA(p(UUMEHT ycuieHus cinaboro curHaiga Ko mpu HEKOTOpOM 3apsIHOM
HanpspDkeHuu Ha Oartapee paBeH 7. TommuHa kaxjaoro cinbda d=4 cM, ciad30bl pacnoiokKeHbl MOJ YoM
Bproctepa oTHOCHTENRHO MaaroIero u3nydeHus. Onpeaenuts KodhOUIMEHT yCUIeHUs cJIadoro CUrHalia
go. [lornomenuem u3nyyeHus npeHedpeys.

11. 3arBop ®apanes, NpuUMEHSEMbId ISl 3alIUThl ONTHYECKOrO TpakTa OT OOpaTHOro CHUTHaja,
COCTOUT M3 JBYX CKpelleHHbIX noisisipu3atopoB [11 u I12, Mexay KOTOpBIMH pacHoiOXkKeHbl BpallaTelb
@apanes BO® u ¢daszoBas mimactuHka A/2. Onpenenutb € Kakod YIJIOBOM TOYHOCTHIO HEOOXOAMMO
yCTaHaBJIMBaTh OCh Z ()a30BOM IIACTMHKHU, 4TOOBI yepe3 nosipuszarop I11 B cxemy nonanano He 6onee 1%
WHTCHCUBHOCTH M3ITy4eHHsI 00paTHOTO CUTHAIA.

MexoaHBIA
—_—

CBpaTHbIA
-

CHMrHan

CHrHan
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I[OHOJIHI/ITEJILHLIQ 3agavm:

1. OnHUM U3 KITIOUEBBIX AJIEMEHTOB, (POPMHUPYIOLINX MPOCTPAHCTBEHHBINA MPO(UIb HHTEHCUBHOCTHU MTy4YKa
ycTaHOBKM Beamlet, sBisercs cucrema, cocrosmias W3  YETHIPEX JIMH3, BBHINOJHEHHBIX U3
JABYJIY4YETPETOMIISIONICT0 MaTepraia. TONIIUHBI JIMH3 B ICHTPE U Ha KPasiX KpaTHbI 1100 A/2 miubo A/4 (cm.
pucyHOK). OcH Z IMH3 pacoJI0KEHbI B INIOCKOCTH, IEPIEHAUKYISIPHON oNTUYECKOM ocu cucteMbl. Ha Bxon
CHCTEMBI TOAETCS JIMHEHHO MOJISIPU30BAHHBIN B BEPTHKAIBHOM IIIOCKOCTH ITy4oK. IlocpeicTBOM BparieHus
BHEIIIHEH U BHYTPEHHEH Maphl JTUH3 MOKHO MEHATH IPOITYyCKaHHE U3JIy4EHHUS Ha Kpasx U B LEHTPE IMyUKa,
TEM CcaMbIM, HalpuMep, MOXHO BEPIIMHY IIydka C [aycCOBBIM NPOCTPAaHCTBEHHBIM MpPOQHIEM
MHTCHCUBHOCTH CAENaTh MIIOCKONH. OnpeaenuTh NpOoIyCKaHUe U3JIyueHHs B IIEHTPE M Ha Kpasix anepTypsl
JTaHHOW CHCTEMBI B 3aBUCMOCTH OT YIJIa MEX/Y IJIOCKOCTHIO MOJSIPU3AINH U3ITYYSHHS U OCSIMU Z BHEIITHEH
(yroun 01) u BHyTpeHHEH (yroi 62) mapsl JIMH3.

i W

2. Jlnmuna pesonatopa 150 cm. OmnpenenuTh CHEKTPAIbHBIA HMHTEPBAT MEXIY JABYMS COCEIHHMHU
TIPOJIONILHBIMH MOJAMK PE30HATOpa Ha JylMHe BoiHbl 1 Mkm. OTtBer mpuBectd B I'l, cM™, cm, MKM, HM,

aHICTpeMax.

3. Unreppepomerp dadpu-Ileppo mpeacTapiseT MIOCKOMAPALICIbHYIO IIACTHHY TOJIMHONW d=5MM ¢
nokazarenem mnpenomsieHuss N=1,5. Ha o0e rpanm HaHeceHO 3epkaibHOe mOKphiTHEe R1=R2=80%
(Ao=1054uM). OmpesenuTh AUCIEPCHIO U PE3KOCTh MHTephepomerpa. [Ipn KakOM MHUHHMAIBHOM Yriie
HaKJIOHA K MMaJaronieMy u3aydeHuro 0 (miockast BoJaHa) OH OyeT uMeTh nporyckanue Tmax=100% Ha Ao?

BOITPOCHI k 3kx3ameny

1. Crpykrypa naseprbix yposHeit Nd**. Bpemena pemaxcanum.

2.0OCHOBHBIE XapaKTEPUCTUKH (BpeMsl IKU3HU BO30YXKAEHHOTO COCTOSIHMS, IIUPUHA JIMHUU
JIOMUHECUEHINH, CEYEHNE BBIHYXJICHHOTO M3Jy4eHMs) aKTUBHOM Cpeibl HEOJUMOBBIX JIa3€pOB Ha
(dbochaTHOM U CHUITUKATHOM CTEKJIE.

3.OCHOBHBIE ~XapaKTEPUCTHKU (BpEeMs JKU3HM BO30YXKIEHHOTO COCTOSHUS, IIWPHHA JIUHUA
JTIOMUHECHEHIINH, CEUEHUE BBIHYKIEHHOTO U3Ty4YeHHsS) KPHUCTAIUTMUYECKUX aKTHUBHBIX CpeJ
(Nd:YAG, Nd:YLF) HeoquMOBBIX Jia3epoB.

4. HenuHeiiHble CBOMCTBA aKTUBHOM Cpeflbl HEOJUMOBBIX Jla3epoB. B-uHTerpar.

5.JIydyeBasi MPOYHOCTh AKTUBHOM CpeObl M ONTHYECKUX 3JIEMEHTOB HEOIMMOBBIX JIa3epoB. MeTobl
OIIpEJIEICHUS JIy4YEBON IIPOYHOCTH.

6. cTrounnky HaKauku HEOAMMOBBIX JlazepoB. KI1J] cucrem Hakayky.

7. 3aaronye reHepaTopbl HAHOCEKYHTHOM NTUTENLHOCTH UMITYIbca. [TaccuBHAs 1 aKTUBHAS MOTYIISIIIHS
n00pOTHOCTH pe3oHaTopa. Moaymupyronme yCTponcTBa.

8. MeTos1 1 ycTpoiicTBa (P OpMUPOBAHHSI BPEMEHHOTO MPOQIIISL Ja3€PHOT0 UMITYJIbCA.

9. Bentuns u 3atBop ®apanes. [IpuHIMT paboTH M Ha3HAYCHHUE.

10. CriexTp m3iIydeHus ja3epoB HAa HEOJUMOBOM cTekie. IIpomonbHble MOnbI pe3oHaTopa. Cenexius
IIPOJIOBHBIX MOJ.

11. Cenekuusi mpoI0JILHBIX MOJI C TOMOIIBIO HHTEpdepomeTpa Pabpu-Ileppo.



12. Cenexuust mpoOAOIBHBIX MOJ] C TOMOIIBIO BHYTPUPE30HATOPHON (ha30BOM IIIACTUHBI.

13. Pexum ycunenus. DHeprus Hachimenus. opmyna Opanna-Hoapuka.

14. ®uznueckre BEIMUMHBI, XapaKTePU3YIOILIME KaueCTBO My4YKa U METOJIbI UX U3MEPEHUSI.

15. IIpocTpaHCTBEHHO-YTIJIOBbIE XapaKTEPUCTUKH JIA3EPHOTO U3ITYUYECHUS U METOJIbI UX PErHCTpaliH.

16. ®@axTOpbI ¥ TapaMETPBI, OMPEALIIAIONINE KAYECTBO ITyUKa.

17. AnantuBHsble 3epkana. Haznauenue. [TpunImmn paboThl.

18. IIpoctpancrBennbie GubTpbl. Haznauenue. [Ipunnun paboTel.

19. CtpykTypHas cxema, Ha3HauUCHUE U XapaKTePUCTHKA OCHOBHBIX CUCTEM YCTaHOBOK HAHOCEKYHIHOU
JUINTEIBHOCTH.

20. MHuoromnpoxoaabsle ycunuTenu. [IpyHIMI MOCTPOEHHS] ONTHYECKHMX CXEM MHOTOIPOXOHOTO
YCUJIMTEJIBHOTO KaHaa.

Ha sk3ameHe cTyzeHTy focTaercst OuIIeT, e eMy IpeiaraeTcs

1.) MMCbMEHHO OTBETUTH HA TEOPETUUYECKUM BOIIPOC,

2.) pelminTh OAHY 3a/a4y U

3.) OTBETUTH Ha BOIIPOCHI 110 TEME Kypca.

Teopernueckuii Bompoc BbIOMpaeTcs M3 HabOpa KOHTPOJIBHBIX TE€M, IpPHUBEICHHBIX BbIIIE. 3ajaua
BbIOMpAeTCsl M3 CHHMCKa KOHTPOJIBHBIX 3ajay, NPUBEICHHBIX Bbllle. HekoTopble U3 JONMOJHUTENbHBIX
(YTOUHSIOLUX ) BOIPOCOB IIPUBEECHBI BBILLIE.

4. Kputepuu oueHUBaHUs

Onenka «otmuuao (10)» BeICTaBiseTcs OOydaromeMycs, €CId OH II0Ka3aJl BCECTOPOHHUE,
CHUCTeMAaTHU3HpPOBaHHbIC, TIYOOKHE 3HaHUsA Y4eOHOH MpOrpaMMbl TUCIHUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHSITh UX Ha MPAKTHKE MPHU PEIICHWH KOHKPETHBIX 3a/1ady, CBOOOJHOE W MPAaBHILHOE OOOCHOBAaHHE
MPUHSATHIX PEIICHUN;

omeHKka «oTiau4HO (9)» BeICTABISIETCS  OOydYalIIEMyCs, €CIM OH II0Ka3ajl BCECTOPOHHHUE,
CHUCTeMAaTHU3HpPOBaHHbIC, TIYOOKHE 3HaHUsA Y4eOHOH MpOrpaMMbl TUCIUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHATh WX Ha MPAKTUKE MPH PEHICHUH KOHKPETHBIX 3aja4, CBOOOJHOE W MPaBUIHLHOE 00OCHOBaHUE
NPUHATBIX PEIICHUH, HO MpH O5TOM ObUIM JOMYIIEHB HEOONBIINE HETOUYHOCTH, KOTOphIe OBLIN
CaMOCTOSITEJIbHO OOHAPYKEHBI U UCIIPABIICHBI;

OlleHKa «oTiuyHO (8)» BBICTAaBIAETCA OOyd4aroliemMycs, €cld OH T[OKa3al BCECTOPOHHUE,
CHUCTEMAaTU3UPOBAHHBIC, TIyOOKHE 3HAHUS Y4YEOHOW MpOrpaMMbl TUCHUIUIUHBI W YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPHU PEIIeHWU KOHKPETHBIX 3a/iady, CBOOOJHOE U MpaBUIIbHOE 00OCHOBAaHHUE
MPUHATHIX PEHICHUM, HO TIPU PTOM OBUIA JTOMYIIEHBI HEOOJbIINE HETOYHOCTH, KOTOPHIE MOCIE yKa3aHUs
AK3aMeHaTOpa OBLIIM CAMOCTOATEIHLHO UCITPABIICHBI,

oIeHKa «xopoto (7)» BBICTABIAETCS OOYYarOIIEMYCsi, €CJIM OH TBEPJAO 3HAET MaTepHasl, TPaMOTHO U TIO
CYILIECTBY M3JIaraeT ero, yMeeT MPUMEHSTh MOJyYE€HHbIE 3HAHUSI Ha PAKTUKE, HO JOMMYCKAaeT HETOYHOCTH B
OTBETE WJIM JIeJIaeT HECYUIECTBEHHbIE OLIMOKH MPU PELICHUH 3a/1a4;

OLIeHKa «xopoio (6)» BBICTaBIsSIETCS 00y4aroleMycs, €CIM OH TBEPAO 3HAeT MaTepual, TPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTh MOJIyY€HHbIE 3HAHUS Ha MPAKTHUKE, HO JIOMYCKaeT HEOObIINe
OIIMOKY B OTBETE U (WUJIM) MPH PEIICHUU 33]1aY;

OIICHKa «XOpoIIo (5)» BBICTABIAETCS OOYYarOIIEMYCsl, €CJIM OH TBEPJAO 3HAET MaTepHasl, TPaMOTHO M TIO
CYILECTBY M3J1araer ero, yMeeT IPUMEHATh NOJIyU€HHbIE 3HAHUS Ha MIPAKTUKE, HO OTBEYAET HEYBEPEHHO U
(unn) 1omycKaeT OIMOKY IpU PelIeHUH 3a/1a4;

OILICHKAa «YJOBIIETBOPUTEIHHO (4)» BBICTaBIACTCS oOOydaromeMycs, TMOKazaBiuieMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HaHHM, HeTOYHble (GOPMYITHPOBKU 0A30BBIX MOHATHUN, HAPYILIEHUS JOTHYECKON
MOCJIEIOBATEILHOCTH B M3JIOKEHUHU MPOTPAMMHOIO MaTepuasa, €Clid MpU 3TOM OH BIAJEET OCHOBHBIMHU
paznenamMu y4eOHOM TpOrpamMMbl, HEOOXOIWMBIMHU JUIsl JTAJbHEUIIEro OOyYeHUS W MOXKET MPUMEHSTH
MOJIy4YE€HHBIE 3HAHUS 110 00pa3ily B CTAHIAPTHON CUTYaIlUH;

OlLIEHKa «yJOBJIETBOpUTEIbHO (3)» BbICTaBIsAETCA oOyuarolemMycs, MoKa3aplieMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HaHHM, HETOUHbIe (POPMYITHPOBKH 0a30BBIX MOHATHH, HAPYIICHHS JTOTUYECKOM
MOCJIEI0BATEIbHOCTH B U3JIOKEHUU NMPOTPAMMHOI0 MaTepHalia, He BIAJCIOIEMY HEKOTOPBIMH pa3jenamMu
yueOHOM MpOorpaMMbl, HO YMEIOIIEMY MPUMEHSTh IOJY4YE€HHblE 3HAHHUS MO 00pa3lly B CTaHAApPTHOMU
CUTYaIluH;



OLIEHKA «HEYIOBJIETBOPUTENIBHO (2)» BBICTABISETCS OOydYaIOUIEeMyCsl, KOTOPbI He 3HAaeT OONbIIeH yacTu
OCHOBHOTO COJIepKaHUs yIeOHON MPOTrpaMMBbl TUCIUTUTNHEI, JOMTYCKaeT rpyObie OomMOKH B (hOPMYITHPOBKAX
OCHOBHBIX ITOHSITHUU AUCHUIUIMHBI 1 HC YMCCT HCIIOJIb30BATh MOJYUCHHBIC 3HAHUA MMPU PCIICHUU THUITOBBIX
MPAKTUYECKHX 3aJ1a4;

OIICHKAa «HEYJIOBJICTBOPUTENLHO (1)» BBICTaBII€TCS OOydYaroIeMycs, TMOKa3aBIIeMy IOJIHOE HE3HAHUE
y4eOHOM MporpaMMbl TUCUHUTIIHHBIL.

5. Meroauveckue MaTepuaJibl, onpeae/siionye npoueaypbl OeHUBAHUA 3HAHUI, YMEHH i, HABLIKOB
U (MJIM) ONBITA JeATeTbHOCTH

[Ipu npoBeneHNYM 3K3aMeHa CTYICHTY MpeaocTaBisieTcss 35-50 MUHYT Ha ITOATOTOBKY OTBETA IO BEHIOpAHHON
TeMe W peueHuo 3anauu. OtBer cryaeHTa mnutcs 15-25 munyrt. Ecnaum 3amauya pemieHa HenmpaBUIIBHO,
CTYICHTY yKa3bIBaeTCs Ha €ro OIIMOKY U MpejiaraeTcs pelinuTh 3aHOBO C YYETOM 3aMeyaHHUsl.

OreHka CTaBUTCS MO UTOTaM TEKYIEH YCIIeBaeMOCTH, PE3yJIbTaTaM OTBETOB Ha KOHTPOJbHbBIE BOIPOCHI U
pellIeHrs KOHTPOIbHOM 3aauu.

Bo Bpems mpoBemeHuss Sk3aMeHa OOYyYalOMIUMECs MOTYT TIOJIb30BAaThCS MPOTPAMMON  JUCIMILTHHBL,
CIPaBOYHOM JIUTEPATYPOH, BEIYUCIUTEIHLHON TEXHUKON, 1 CBOUMU KOHCIIEKTaMH.



