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1. leau u 3apauu

eap AUCUMNIMHBI

Llensio Kypca siBisiercss (popmMupoBaHus y OyIyLIIMX MarucTpoB (PU3NUECKUX CIICIHMATbHOCTEN 3HAHNI
O CIEKTPOCKOIIMYECKMX OCOOCHHOCTAX CTPOCHHUS HEOAMMCOICPXKAIIUX Cpel, a TaKkKe NPUHIUIAX
MOCTPOCHUS M pabOTHI HEOJMMOBBIX JIa3€POB.

3agauu AUCHUILIHHBI

W3yuenne IUCUMIIIMHBI IIO3BOJIMT CTYACHTAM IIOJYYUTh 3HAHHUA O MEXAHHU3MaxX BO3HUKHOBEHMS
WHBEPCHOW HACEIEHHOCTH B HEOIMMOBBIX CTEKIAaX M KPHUCTAJUIAX, KOHCTPYKTUBHBIX OCOOEHHOCTSX
YCUJIMTENIBHBIX KAacKaJoB U CHOCOOOB CO37aHMsI B HHUX HHBEPCHOM HACENEHHOCTH, MPUHIMIIAX
[IOCTPOEHHUSA u paboTbl ONTHYECKUX CXeM (hopmupoBanus CHEKTPAJIbHBIX,
[IPOCTPAHCTBEHHO-BPEMEHHBIX W 3HEPreTHMYECKUX IapaMeTpoB JIa3epOB Ha HEOJMMOBOM CTEKIIE, a
TaK)Ke IOJIyYUTh MPEACTABICHUE OO0 HMCTOPHMYECKOM pa3BUTUM HEOAHWMOBBIX JIA3€PHBIX YCTaHOBOK,
IpeAHa3HAYCHHBIX JJIS1 IPOBEICHHS HKCIIEPUMEHTOB B 00JACTH Ja3epHOTO TEPMOSIIEPHOTO CHHTE3a U
W3y4YUTh COBPEMEHHBIA YPOBEHb 3a/a4, PEIIaeMBIX B paMKax JEHCTBYIOIIUX JIA3€pHBIX CHCTEM C
HEOJMMOBBIMU aKTUBHBIMU CpElaMu.

N3yueHne MexaHM3MOB BO3HUKHOBEHMS HENMHEHHO-ONTUYECKUX SIBICHUM, UX POJIM B COBPEMEHHOU
Ja3epHO (u3MKe, WX MPAKTUYCCKUM MPUMEHEHHUSM B TEXHUKE (PU3MUECKOrO SKCIEPUMEHTa U
CEpUMHO BBIIIYCKAEMBIX JIA3€pHBIX YycCTpoucTBax. IIpuMeHeHuWe DONy4YEeHHBIX 3HAHMM U1
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  cOocoOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IAaCTH
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 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJIbl TIPH PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHreM (MpruOOpamMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
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+;

*  CIEKTPaJbHO-JIIOMUHECLEHTHbIE, ONTHYECKHE U Jpyrue (paguallMOHHOE BpeMs XKHU3HM, CEUECHUE
YCUJICHUSI, TEIUIONPOBOAHOCTh, KOA(PQGUIMEHT TEPMUUYECKOTO PACIIMPEHHUSI) XapaKTEPUCTHUKH
CHIIMKATHBIX U PocdaTHBIX HEOAUMOBBIX CTEKOI;

* XapakTepUCTHUKH KpucTaumueckuxX akTUBHBIX cpex YAG:Nd u YLF:Nd 1115 HeomuMOoBBIX J1a3epoB,
UX CIIEKTPAIbHO-IIOMUHECLCHTHBIC U JpyrHe pU3NYecKHe MmapaMeTps! (paJualioHHOE BpeMs JKU3HH,
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,

* Lead ¥ crnocoObl POpPMUPOBAHUS TPOCTPAHCTBEHHO-YIIIOBBIX XapaKTEPUCTHK IMy4yKa B Ja3zepax Ha
HEOIMMOBOM CTEKIIE;

* KOHTPACT WU3IYYCHHS, OT YEro 3aBUCUT KOHTPACT, METOABI U YCTPOMCTBA IS HOIY4YEHHUSI BBICOKOTO
KOHTpacTa U3J1y4eHUs;

*  [PUHLUIBI HOCTPOCHUSI KPYMHOMACIITAOHOW JIa3epHON YCTaHOBKH, €€ OCHOBHBIC CHCTEMBI (Ha

9% ¢

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

- IPOBOJUTH SKCIIEPUMEHTAILHBIE HCCIIEIOBAHUS HETUHEHHO-ONTHYECKUX MTPOLIECCOB.

- BBIOMpaTh TapaMeTpbl HEOIUMCOICP)KAIMX JIA3ePHBIX Cpel  3aJalollero TIeHepatopa H
YCHJIMTENBHOTO TPaKTa Ja3epHOW YCTAHOBKH JISi OLCHKH 3allaCeHHON JHEPrMM METOJOM CBOIHOM
reHepalty, OIIeHUBATh 3allaCEeHHYI0 YHEPTHIO 110 BEIMYMHE SHEPTUU CBOOOIHOM reHepanuy;

- OLICHMBATh 3amac€HHYI0 HHEPIUI0 YCWIMTENBHOTO TPAaKTa JIA3€pPHOM CHUCTEMbl U IpelesIbHBIC
BO3MOKHOCTH SHEProchEMa IIPU Pa3IMYHbIX IIapaMeTpax Ja3epHOro IIy4Ka;

- IPOBOAMTH PacyéT MapamMeTpoB MPOCTPAHCTBEHHO-YIJIOBBIX CEJIEKTOPOB ISl 00ECIEUeHHs YITIOBOM
ONTUYECKOM pa3BA3KM MEXAYy YCWIMTEIbHbIMM KacKaJaMM M COIJIaCOBaHMs alepryp Iydka MU
ONITUYECKHUX 3JIEMEHTOB Ha Pa3HbIX YYaCTKaxX ONTHYECKOTO TPAKTa;

- OLIGHUBATh JOIYyCTHMBbIE IAPa3UTHBIC OTPAXKEHUS B JKIYLIEM peXuMe (B PEKUME HAKOIUICHUS
WHBEPCHOW HACEJIEHHOCTH).

BJIAJIETh:

- HaBBIKAMH aHAJIN3a U PeUIeHUs MpodieM GOPMHUPOBAHUS MTyYKa B COBPEMEHHBIX JIA3€PHBIX 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 HEOIMMOBBIX Cpell ¢ METOAbl UX 3 3 7
OTIpeIeNIeHuUs




[IpyHIMOBL  OpraHu3aly  WHBEPCHOMU

) HAceJIEHHOCTH B HEOJUMOBBIX Cpelax U 5 6 ]
METO/bl  IOJIyYEHMUsI MaKCUMaJIbHOI'O
JHEProcreéMa

3 VYopasiaeHue mnapaMeTpaMu  JIa3epHOro 5 6 7
IIy4Ka HEOIUMOBBIX JIa3€pOB

4 Mo1sble  J1a3epHble  CUCTEMBI  Ha ) ]
HeonumoBoM crekiie g JITC

Hroro yacos 15 15 30

[TonroToBka K 3K3aMeHy 30 gac.

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

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. OcHOBHBIE TapaMETPhI Ja3EPHBIX HEOAUMOBBIX CPEJl U METOMbI UX ONPEACICHUS

Tema 1. AkTHBHas cpeza J1a3epoB Ha HEOJMMOBOM CTEKIIE

Beenenue B kypc. Mcropudeckas cipaBka. CriekTpockomnus JiazepHoro nepexona nona Nd. [llupuna
JIMHUH, CEYCHHE YCUIICHUS, peIaKcalus IO yPOBHEH, TIOMHUHECIICHIINS, IITAPKOBCKOE PACIICIICHUE
noxypoBHed. CIHEKTpaNbHO-IIIOMHHECIICHTHBIE CBOWCTBA HEOIMMOBBIX JIa3€PHBIX CTEKOJI Ha
CUIIMKaTHOM 1 (hocaTHO OCHOBE.

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

HluprHa MMHUY, CEYEHUE YCUICHMS], peJlakcalisl IIoAypOBHEH, JroMUHeceHIus. TepmoonTuueckue
xapakTepucTuky. CriekTpaibHble XapakTepucTuku j1azepoB Ha YAG:Nd u YLF:Nd.

Tewma 3. HenmHeliHble CBOICTBA M Ty4eBasi IPOYHOCTh AKTUBHOM Cpezbl

Henuneitnslit mokaszarens mpenomiieHHss n2 akTUBHOM cpensl, B-unterpan. KpymHo- u
MeJIKOMacIITabHasi caMO(OKyCHPOBKa, MEXaHU3MbI €€ BOZHUKHOBEHHMS, HOcencTBH. JlomycTumsbie
3HaYeHUs1 B-umHTerpana ¢ TOYKM 3pEHMS BO3HHMKHOBEHHS MEJIKOMAacIITa0HOH caMO(OKYyCHPOBKH.
Metonet  60ppOBI ¢ camMO(pOKYCHPOBKOH. Buubl paspymieHHs ONTHYECKHMX BIEMEHTOB TOJ
BO3JICHCTBUEM MOIIHOTO JIA3€PHOTO H3IyYEHHs, MEXaHU3Mbl Pa3BUTUS ONTHYECKOTO IMpoOosi B
MPO3padyHbIX IUAJIEKTPUKAX, METOAbl ONpPEACNCHHUs JIy4eBOM NPOYHOCTH AKTUBHOU Cpellbl
HEOJMMOBBIX JIa3€POB.

2. IlpuHIHUIIBI OpraHU3aI[Mi UHBEPCHON HACEIEHHOCTH B HEOJUMOBBIX CpeIax M METOMABI MOMyUeHHUs
MaKCUMAaJIbHOTO YHEProchEMa

Tema 1. KBaHTOBBIE YCUIIUTENN HEOAUMOBBIX J1a3€POB

KoHCTpykTHBHOE UCHOTHEHHE KBAHTOBBIX YCHJIMTENEH C UWIMHAPUYECKUMU M JUCKOBBIMH
AKTUBHBIMH 3JIEMEHTAMU, PEUMYILECTBA U HEAOCTATKU. [[pUUMHBI CHUKEHUS KauyecTBa IMy4yKa MpU
MPOXOXKICHUH KBAaHTOBBIX YCHIIMTENICH Ha HEOIMMOBOM aKTHBHOHM cpeie W TpeOOBaHUS K KadeCTBY
M3TOTOBJICHUS AaKTUBHBIX AJIEMEHTOB. lIpwHIMIIBEI BEIOOpa MapaMeTpOB KBAHTOBBIX YCHIIMTEICH U
PEXKUMOB MX PaOOTHI B 3aBUCHMOCTH OT ITApaMeTPOB JIA3EPHOTO Mydka. MeTo bl 3alIUThl 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 YCUJICHHUS Ja3€pHBIX HMITYJIbCOB. MeTONbl MOJSPU3ALUOHHOIO U
YIJIOBOTO pa3Be[eHMs MyuyKa B MHOTOIPOXOAHBIX cxeMax ycuieHus. [Ipumenenue siueex [lokkennca,
3arBopa Dapanes u IBYIy4EOPETOMIISIIOIIMX IJJACTUH B MHOTOMPOXOJHBIX CXEMAaX YCHUJICHUS.
MeTozapl 3alUTHl YCUIUTENbHBIX TPAKTOB OT BOSHUKHOBEHHS Mapa3UTHON TeHepaluy U MOJyYeHue
BBICOKOT'O KOHTPACTa U3JIyYEHUS Ha BHIXOAE YCUIUTEIBLHOIO TpakTa. PereHepaTuBHbIC YCUIUTENN.

Tema 3. ICTOYHUKH U CUCTEMEI ONITHYSCKOM HAaKaYKU HCOAMMOBELIX JIA3CPOB




YcrpolicTBO, TpUHIMI PadOThI, MapKUPOBKA, CIEKTp, MpelelibHas JHEprus paspsnaa, (axrop
Harpy3ku, crnekrpanbHbeiid KIIJ| u pecypc MMITyJbCHBIX KCEHOHOBBIX JIaMI HAKadKd. MaTpuilsl
Ja3epHBIX JMOJOB. MeXaHW3M BO3HWUKHOBCHHS TEHEpallUM W3JIY4YCHHUsS B JIA3€PHBIX JTHOJAX.
CriekTpanbHbIe XapaKTEPUCTUKHU W3ITyYEHUS W TEMIIEPATYpPHBIA PEKUM paOOTHI Ja3epHBIX JTUOIOB.
Cucrtembl TEIJIOOTBOJIA B MaTpHIax JazepHbIX AuonoB. CpaBHuTenbHas 3()(HEKTUBHOCTh HAKAYKU
MMITYJIbCHBIX KCEHOHOBBIX JIAMITAaM W MATPHI JIA3€PHBIX ITUOAOB. KOHCTPYKTUBHOE HUCHOTHEHHE
OCBETUTEJICH CHUCTEM ONTHYECKON HAKaYKH YCHIIMTENLHBIX KacKaJoB. Marepuaibl, MpUMEHsEMbIC
JUISE.  M3TOTOBJICHUS OCBETUTENIW © WX oTpaxkarenbHas d3(dexTuBHOCTh. IHPEKTHBHOCTH
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
[IONIEPEYHBIX MOJ| B pE30HATOpe. BilMsHWE IIMPUHBI JIMHUM YCWIEHHMS HEONUMOBBIX CTEKON U
KPUCTAJUIOB Ha YHUCIIO NIPONOJBHBIX MOA. MeToabl TeHepauud OJHOYACTOTHOIO H3IY4YCHHS B
33[Jal0IlIMX TeHeparopax Ha HEONUMMOBBIX aKTHBHBIX CpeJaX: COCTaBHbIE PE30HATOPSI,
JUCTIEPCUOHHO-CENICKTUPYIOIME  dMeMeHThl,  3TanoH  Dabpu-lleppo,  momsipu3zanmoHHBIC
CIIEKTPaJIbHO-CEJEKTUPYIOIME 3JIeMEHThl. I[IpoCTpaHCTBEHHOE BBIKHUIAHHE IBIPOK B aKTUBHOMN
cpeze.

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

VYpaBuenue ®panna-Hopsura. Koaddunment ycunenus crnaboro curaana, 3amac€HHas SHEPrHs,
IJIOTHOCTh DJHEPTUM HACBINICHUS, CEUEHHE YCWICHUSA. PeXMM HachlleHUs YyCWIeHMs. Pexum
YCUIICHUSI M3IydeHHsI MO TPEX- W UYEThIPEXYpOBHEBOW cxeme. D(D(HEKTUBHOCTH IHEProcheMa.
BnusHue anuTenpHOCTM JNazepHOro uMmylibca Ha 3ddexkruBHOCTs 3HEprochéMma. IIpobraembr
[OJIyYEHMsl MpEleNbHOM 3HEpPruM M3JIy4YEHUs Ha BBIXOIE COBPEMEHHBIX JIa3€PHBIX CUCTEM Ha
HEOJUMOBOM CTEKIIE.

Tema 3. @opmMupoBaHUE BPEMEHHBIX ITAPAMETPOB U3ITyYEHHUS Ja3€pOB HA HEOJUMOBOM CTEKIIE
Mertonpl reHepalMy JIa3€pHBIX HMILYJIbCOB HAHOCEKYHJHOIO M IIMKOCEKYHIHOIO JMalla3oHa
mumtenbHocTel. Pexxum cBoOonHoiM reHepanuu. [laccuBHas U akTUBHAs MOAYJSILUS JOOPOTHOCTH.
Kpacurenn u xpucramipl ¢ LIEHTpaMHU OKpPacku. PexuM CHHXpOHM3alUd MOI B 3aJaroluX
reneparopax. IIpumenenue siueek Ilokkensca u Keppa mns dopmupoBanus 3aJaHHONH BpeMEHHON
¢dopmbl nazepHoro ummynbca. JlazepHblll paspsagHuK. Bpemennas ¢opma uMIynbca H3ITydeHUS
COBPEMEHHBIX JIA3€PHBIX YCTAHOBOK HAa HEOIMMOBOM CTEKJE JUIsl MPOBEIEHUS JKCIIEPUMEHTOB B
00JIacTy J1a3epHOro TEPMOSIEPHOTO CUHTE3A.

Tema 4. ®opmupoBaHUE YIVIOBBIX IapaMETPOB U3IYUYEHUS Ja3€pOB Ha HEOAUMOBOM CTEKJIE
[Monsatne pacxomumoctd u3nyuyeHums. Pacxomumocts [ayccoBa myuka. JludpakimonHas
pacxonuMoCTh Iy4ka c(hOPMUPOBAHHOTO KBaJApaTHOH M Kpyrioi auadparmoil. Meton onpeaeneHus
TUQPaKIIMOHHOM  pacXolIMMOCTH. BiHsHWE HETOYHOCTH HM3TOTOBIEHHS (OpMBI  padoumx
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 IMYYKOB COBPEMEHHBIX JIA3€PHBIX YCTAHOBOK Ha
HeonuMoBOM cTekie. [TonsaTre koadduunenTa 3anoiHeHNs anepTypsl Mydka. [IpuuuHbl CHUKEHHS
ko3 (uImeHTa 3anoJHEHUsT amnepTryphl Iydyka B JIA3€PHBIX CHCTeMaxX. MeToAbl KOMIICHCAIUH
HEOHOPOIHOTO pacmpeneneHns Kod(duimenTa yCHICHHS M3Iy4YeHHUs B Ja3epHBIX CHUCTEMax C
JVICKOBBIMU aKTUBHBIMU dlleMeHTaMu. HazHaueHne cucTeM anogu3aluy Ja3epHoro mydka. CucTeMbl
arnoJu3anny IMyYKa Ha OCHOBE JIBYJYUETPEIOMIISIOIINX JIEMEHTOB U 3y0uaThix auagpparm. Cucremsl
(hOopMHpOBaHUSI MPOCTPAHCTBEHHOTO NpOQHIS IydKa COBPEMEHHBIX JIa3epHBIX YCTAaHOBOK Ha
HEOJMMOBOM CTEKJIE.

4. MotHble a3epHbIe CUCTEMBI Ha HeoguMoBoM ctekie st JITC

Tema 1. Pa3zButue momubix nazepHbix cuctem ams JITC



OcHOBHBIE 3aJauM Hay4dyHO-HccaenoBaTenbckux mporpamm 1no JITC. Orambl  pa3BuTus
uccienoBareiabckux nporpamm no JITC. Merox mpsMoro u HempsiMOro OOJTyYEeHHsS MHIICHEH.
CoBpeMeHHasl OLEHKAa OJHEPIUU JIa3€pHOIO H3JIydYeHMs] Ml AOCTHDXKEHHUS IIOJ0KUTEJIBHOIO
SHEProBBIX0JIa MIPU 3KUTAHUU MUIIEHU. TpeOoBaHUs K IPOCTPAHCTBEHHO-BPEMEHHBIM I1apamMeTpam
W3JTy4eHHs IpU 00Ty4eHHH MHUIIECHEH NPSIMBIM U HEIPSMBIM METOJIOM.

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

bnok-cxema nazepHOil ycTaHOBKH. 3alalolIMii T€HEpaTop, KacKaabl MPEIBAPUTEIILHOTO YCHUJICHHUS,
IVIaBHBI YCHJIMTENbHBIA TPaKT, MpeoOpa3oBaHUE W3Iy4YEHHs B BBHICIIME TapMOHHUKH, MHILICHHAS
KaMepa, CHCTEMbl JUArHOCTHKH IapaMeTPOB JIA3€PHOTO H3IMY4YEHHS W Iia3Mbl. CXeMbl MPSMOTO
[I0CJIEI0BATEIbHO-NIapaJUIeIbHOIO  ycuileHus. CXeMbl MHOIOIpPOXOAHOro ycuieHus. CxeMbl ¢
KOMITpeccrer MMIyJbcoB. [IpenmyIiecTBa 1 HEAOCTATKH PAa3IUYHbBIX TUIIOB CXeM ycuiieHus. Bridop
CXEMbl YCUJIEHUS B COBPEMEHHBIX Jla3epHbIX cuctemax s JITC.

Tema 3. O030p KpymHe#mux nazepHbix yctaHoBOK Juisl JITC ¢ HaHOCEKYHJIHOUW JJIMTEIBHOCTHIO
umnynbca npouutoro nokoseHus: (CCCP)

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

Tema 4. O630p KpymHeHmux nazepHbix yctaHoBOK sl JITC ¢ HAaHOCEKYHJHOUW JJIMTEIHHOCTHIO
uMIynbca npouwioro nokonenus (CIHIA)

[TpuHIHMITEI TOCTPOSHHS U OCHOBHBIE nocTikeHus B obnactu JITC nazepubix ycranoBok: Long Path
Laser, Janus, Cyclops, Argus, Shiva, Pharos II, Omega, Nova. [IpenmymecTBa mnepexoma OT
CHJIMKATHBIX CTEKON K (ocdarHpM, pa3paboTka METOAOB IOJABICHUS MEIKOMAacIITaOHOU
caMO(OKYCHPOBKH.

Tema 5. O030p KpyIMHEHIIUX COBpEMEHHBIX JazepHbIX yctaHoBok Juist JITC c¢ HaHOcekyHIHOMN
uInTeNbHOCTBIO nMITynbea (Poccus, CIIA)

[IpuHUIMOBI TIOCTPOEHUS] U OCHOBHBIE JHocTixeHus B obmactu JITC nmaszepHpix ycraHoBOK: Jlyw,
Beamlet, NIF. IIpeomonenne wmerajkoyinbHOTO Oapbepa  YIbTPadUOIETOBOTO  H3IYUYCHHS.
[lepcriextuBel pazButus nazepubix cuctem anst JITC. JlazepHsiit TepmosaepHslii peaktop. Ilpoexr
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, U3ydaroluil Kypc, JOJDKEH C OHOW CTOPOHBI, OBJIAJAETh OOLIMM NOHSATHHHBIM alaparoMm, a C
JAPYTO CTOPOHBI, JOJKEH HAYYHUTHCS IIPUMEHSTH TEOPETUUCCKHE 3HAHHS Ha TIPAKTHKE.

B pesynbrare u3y4eHus TUCUUIUIMHBI CTYIEHT JJOJDKSH 3HaTh OCHOBHBIC TIOHSATHS U TIOIXOBI K (PH3HKE
U ONTHKE HEOJMMOBBIX JIa3e€pOB, 3HATh OCHOBHBIE MOJEIM M HX HEIOCTaTKd M JOCTOMHCTBA,
NPUMEHSATH MTOJYYCHHBIC 3HAHUS [UIS PEIICHHS Pa3IMYHbIX 3a/1a4.

VYenemHoe  OcBOeHHME Kypca TpeOyeT HampshKEHHOHM CaMOCTOATENFHOM — paboThl  CTyICHTA.
CamocrosiTenbHas padoTa BKIIIOUAET B Ce0s:

— mpopaboTKy ydeOHOro marepuana (0 MarepuajaM JICKIMA B BHJE INPE3CHTAIMU), MOATOTOBKY
OTBETOB Ha BOIPOCHL, IPEAHA3HAUYCHHBIX JUII CaMOCTOATEIBHOTO W3YYEHHs, J0Ka3aTeiIbCTBO
OTHEJBHBIX YTBEPKICHHI, CBOMCTB;

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

— IMOJTOTOBKY K MPAaKTHYECKUM 3aHSATHSIM H IK3aMEHY.

PykoBOACTBO M KOHTPOJNb 3a CaMOCTOSATENBHOM paboTOM CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIBTALIMHA WM KOHTPOJIS.

ITpu moaroTroBKe K MPaKTUYECKUM 3aHATUSAM HEOOXOIMMO IMOBTOPSTH paHee M3y4eHHbII Marepuan. B
Hayaje 3aHiATHS, KaK NpaBwio, npoBoaurcs kopotkuid (10-15 muHYT) ompoc mo marepuaity
MPONICIINX 3aHATHH B YCTHOH WIM NHChbMEHHOW ¢opme. Tak Kak BaXHO JOOWTHCS NMOHUMAHHS
M3y4aeMOro MaTepuasia, IpH 3aTPyIHEHWH B BOCHPHUATHH MaTepuajia CTyACHTaM PEKOMEHIyeTcCs
o0palnarbes 3a KOHCYJIBTAIMAMU K ITPETIOAaBaTeNio.

IIpoMexyTOUHBII KOHTPOJIb 3HAHUM TPOBOAUTCS B BUE SK3aME€HA, HA KOTOPOM CTYACHTY MpeIJIaracTcs
[IUCBMEHHO OTBETUTh HA TEOPETUUYECKUN BOIPOC, 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

KBaJIH(UKALUS: 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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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 aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 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

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO
000opynoBaHUs (crienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
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+;
*  CIEKTPaJbHO-TIOMUHECIEHTHBIC, ONTHYECKUE M JPyrue (paaualvoHHOE BpeMs JKU3HH, CEUCHHE

YCUJICHUA, TCIUIONIPOBOAHOCTD,

ko3 durueHT

TEPMHUYECKOTO  PACUIMPEHUS) XapaKTePUCTHKH

CHJIMKATHBIX U QocdaTHBIX HEOANMOBBIX CTEKOI;

*  XapakTepUCTHKH KpUCTAIUTHUECKUX akTUBHBIX cpell YAG:Nd u YLF:Nd 115t HeomuMOBEIX J1a3epoB,
UX CHEKTPATbHO-TIOMUHECLEHTHBIE U Ipyrue GU3NUecKue mapameTpsl (paauaioHHOE BPEMs JKU3HH,
CEYCHUE YCUJICHUS, TEIJIONPOBOIHOCTh, KOA(MGHUINEHT TEPMUUYECKOTO PAaCIIMPEHN);

* HENMHEWHBIE ¥ IPOYHOCTHBIE CBOMCTBA Ja3€pPHBIX CTEKOIT;

* CIOCOOBI M HCTOYHUKH HaKa4KH,

* 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;

* 1T ¥ crnocoObl GOPMHUPOBAHUS MPOCTPAHCTBEHHO-YINIOBBIX XapaKTEPUCTHK IydKa B Jla3epax Ha

HCOOMMOBOM CTCKIIC,

¢ KOHTpACT HU3JIy4YCHHUA, OT 4€ro 3aBUCUT KOHTPACT, METOABI 1 yCTpOﬁCTBa JUIA TIOJIYYCHHS BBICOKOT'O

KOHTpACTa U3JIYUCHUS,

*  IPUHOUIBI IOCTPOEHUS KPYHMHOMACIITAaOHOMN Jla3epHOM YCTaHOBKM, €€ OCHOBHBIC CHUCTEMBI (Ha

npumMepe ycranoBok Shiva, Nova, Omega, LMJ, NIF, “Kansmap”,

yMeTh:

99 ¢

[Iporpecc”, “Henspun’, “Jlyua”).




- IPOBOJUTH IKCIIEPUMEHTANIBHBIE UCCIICIOBAHNS HETMHENHO-ONTHYECKHUX IIPOLECCOB.
- BBIOMpaTh TapaMeTpbl HEOIUMCOICP)KAIMX JIA3ePHBIX Cpel  3aJalollero TIeHepatopa H
YCHIIMTENBHOIO TPaKTa Ja3epHOW YCTAaHOBKM JUIS OLICHKM 3allaCEHHONM SHEPIMHM METOJOM CBOJHOM
reHepalny, OLIeHUBATh 3allaCEeHHYI0 YHEPTHIO 110 BEINYHMHE SHEPTUU CBOOOIHOM reHepanuy;
- OLICHMBAaTh 3aMacéHHYI0 JHEPIHI0 YCWINTEIBHOTO TpPAaKTa JAa3epHOM CHCTEMBI M IpeneibHBIC
BO3MOKHOCTH SHEProchEMa IIPU Pa3IMYHbIX IIapaMeTpax JIa3epHOro IIy4Ka;
- IPOBOAMTH PacyéT MapamMeTpoB MPOCTPAHCTBEHHO-YIJIOBBIX CEJIEKTOPOB ISl 0OECIEYeHHS YITIOBOM
ONTUYECKOM pa3BA3KM MEXAYy YCWIMTEIbHbIMM KacKaJaMM M COIJIaCOBaHMs alepryp Iydka MU
ONTHYECKHX AJIEMEHTOB Ha Pa3HBIX YYaCTKaX ONTHYECKOTO TPAKTa;
- OLICHUBATh JOIyCTHMBbIE IAPa3UTHBIE OTPAXKEHUS B JKIYLIEM peEXuMe (B PEKUME HAKOIUICHUS
WHBEPCHOW HACEJIEHHOCTH).
BJIaJeTh:
- HaBBIKAMH aHAJIN3a U PeUIeHUs MpodieM GOPMHUPOBAHUS MTyYKa B COBPEMEHHBIX JIA3€PHBIX CUCTEMaX
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/laHusl, KOHTPOJIbHBIE paboThl —3K3aMeH- 10cemectp.
KoHTposibHBIE BOIIPOCHL:
Pazgesn 1. OcHOBHBIE MapaMeTPhbI JIA3¢PHBIX HEOAMMOBBIX CPel H METOAbI HX ONpele/IeHUus!

NG~ WONE

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.

Pa3znen 2. IlpuHOUNbI OpPraHu3anuy MHBEPCHONH HACEJEHHOCTHM B HEOJHMOBBIX Cpelax W MeTOo/bl
MOJIy4YeHUs] MAKCMMAJILHOT0 YHEProchéMa

1.
2.

NG AW

Urto Takoe cyneparoMUHECHEeHIUsA?

Ha3oBuTe MeToapl CHWKEHUSI Napa3uTHON T€HEpalUM JIa3€pHOrO0 HM3IYyYEHUsS B YCHIIUTEIbHOM
TPaKTe U BHYTPHU YCHUIIUTEIBHBIX KACKAJOB HA HEOJUMOBOM CTEKJIE.

OO6bsacHuTe mpuHIUN AelicTBus 3aTBopoB [lokkensca u Mapanes.

[IpuBenuTe mpuMep ABYX M YETBIPEXIIPOXOJHON CXEMBI YCUIICHUS.

OOBbscHUTE TPUHIUIT OPTaHU3AIMH PETeHEPATUBHOTO YCUITUTEIS.

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.

o ks W

~

8.

OOBACHUTH IPUHILINI TACCUBHOW U aKTUBHON MOAYJISIIMH TOOPOTHOCTH.

[Touemy npu (OpMHUPOBAHUHU JIA3€PHOTO IMy4Ka METOAOM MOIYJSALUH JOOPOTHOCTH HEOOXOAUMO
MIPOJOJIKUTENBHOE (~MKC) BpeMsI pa3BUTHsI T€HEpallii U3y4eHUs B pe3oHaTope?

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

[Mpunnmn cenexiuu 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:

RBoOoo~Nooa~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 sHeprum Hachimenus 4,5 Jx/cM?,
Bocnonp3oBarbscs npubiamxkenuem ®@panna-Hoasura.

[MapameTpsl ycuuTeabHOro Kackaaa Ha Nd gocdarnom crekse:

JUIMHA aKTUBHOM cpenpl L=25¢cM;

k02 dunrenHT ycunenus ciaboro curnana Ko=0,06cm™;
pacnpenenenue Ko no aneprype ycuianTesns — paBHOMEPHOE;
TJIOTHOCTH SHEPTHH HACBIIIEHUS Enac=4,5 JIK/CM?.

HapaMeprl JIA3€PHOI0 U3JIy4YCHH HAa BXO/JC:

® pacrpeeseHre TNIOTHOCTH YHEPTUH B IyYKE — PABHOMEPHOE;
e momans mydka 10cm?;
® JUINTENBHOCTh YCUJIMBAEMOI0 uMIyinca ~10Hc.

2. OmpenenuTh HEPTHUIO JIa3epHOTr0 MydYKa Ha BBIXOJAE YCHIMTEIHHOTO Kackaaa (BOCIIOJIB30BATHCS
npuompkennem dpanna-Hoasura).

3. U3 kpuctaimmmaeckoro KBapia HeoOX0MMO U3TOTOBUTH Y€TBEPTHBOIHOBYIO (ha30BYIO TUTACTUHKY
A/2 Ha nune BosHbI A1=1054uM. OnpeaenuTs MUHIMAIbHO BO3MOXHYIO TOJIIUHY TaKOH MIIACTHHKHU.

4. HWnarepdepomerp Dadpu-Ileppo mnpencraBisier IMUIOCKONAPAIICIBHYIO TUIACTHHY TOJIIIUHON
d=5mM ¢ 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 MMaJjaronieMy u3aydeHuro 0 (I1ockasi BoJaHa) OH OyneT uMeTh nporyckanue Tmax=100% Ha Ao?

5. HaBxon ycminrtenabHOro Kackaja nojaércs Ja3epHblii UMITYJIbC ¢ 3Hepruet 4 JIx, aneprypa mydxa
- KBaJIpaT pa3MepoM 2x2 cM, IpOCTPaHCTBEHHBIN NPOQPHIIb HHTEHCUBHOCTH - IPAMOYToJIbHBIN. [l1oTHOCTD
SHEpPTHH HACHIIEHUS AKTHBHOM CPEIBI Enac=4.5 JIK/CM2, TIIOTHOCTB 3aNIac8HHON SHEPTHH Esan=10.4 JIx/cM?,
Onpenenuth SHEPrUIO JIA3EpHOTO HMITYJIbCa Ha BbIXOJE Kackaaa. CuuTarh, 4TO MpOLECC YCHUIICHUS
IIPOUCXOJUT I10 UI€aTbHON YETHIPEXYPOBHEBON CUCTEME.

6. YcwmTenbHBIN KacKal coAepKuT cTepkeHb u3 kpuctauia Nd:YAG muametpom J30MM U IITHHOM
L=19.5cm. IInotrocTs sHeprum Hachimenns Nd:YAG — 0.55 JIx/cm?, kod3pHIMEHT yCHIeHns claboro
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. Tpebyercss 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 MPOGUIEM HHTEHCUBHOCTH,
sHeprus Esx=4 JIX; oHeprus BbIXOAHOrO UMIyibca Eg=16 JIk. IINOTHOCTE »HEpruM HachILEHUS
dochaTHOTO cTeKNa Emac=4.5 JIk/cM?, K03 pumenT ycunenns cinaboro curaana go=0.08 1/cwm.



8. B omrTuueckoii cxeme, MpUBEAEHHON HAa PUCYHKE, (OPMUPYIOT Pe3KOe U300pakeHUE arnepTypHOM
muadparmer [ pazmepom 10x10 mm. Ilepectpoenue uzoOpakeHus: awadparmbl [ OCYIIECTBISIOT
TeJecKornoM, oopazoBanHoro nuH3amu Foi=1m u Fpp=3wm (Teneckonuueckas cucrema). Paccrosiaue Mexay
mnadparmoit [l u muna30it JI1 — a=0.5 M. OmpeaenuTs pa3Mep U MECTOTIONOKEHUE OTHOCUTEIHHO JTHH3BI JI2
n3zoopaxenus auadparmel [, a Takxke TuGPaKIUOHHYIO PACXOAUMOCTD Ougp MyUKa Ha BBIXOJE TEJIECKOMA.
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, IPUBEAEHHOW HA PUCYHKE, (DOPMUPYIOT ITY4OK M3IYYCHHUS HEOTUMOBOTO
na3epa B IockocTu B. OnTuueckas cxema COCTOMT M3 anepTypHOU Kpyrioil auadparmsl [l nuamerpom
J5MM ¥ TIPOCTPAHCTBEHHOTO (WIbTpa, cocrosimero u3 JymH3 Fm=2m u  Fm=4m (Temeckonmudeckas
CUCTEeMa), U CeNKTUpyrome auadparmel JIc, pacmosioxKeHHON MEXIy JIMH3aMH B UX OOIIeH (OKaIbHON
wiockoctu. Onpenenuth pazmep d cenektupyrorieii quadparmel JIc, ecian TpeOyeTcst MPOBECTH YIIIOBYIO
CEJICKIIHMIO ITyYKa Ha YPOBHE 3 X0 upp. ByneT in n3o0parkenue quadparmsl B IIockocTH B peskum? Cuurars,
yro Ha auadparmy /[ momaércs uaeanbHO KOJUIMMHUPOBAHHBIA MYYOK, MOJTHOCTHIO HAKPBIBAIOIIUN €&
aneprypy. A6eppanusMu U TONIMHAMY JINH3 IPEeHEOpeyb.
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10. JAMCcKOBBIN yCHIUTENbHBIN KacKa Ja3epHON ycTaHOBKH “JIlyu” coneput 9 cina6oB. [IpoBenénnble
U3MEpEeHUsl MOKa3zaau, 4To KOA(P(UIUEHT ycuieHus cinaboro curHaiga Ko mpu HEKOTOpPOM 3apsIHOM
HanpspDkeHuu Ha Oartapee paBeH 7. TommuHa kaxjaoro cinbda d=4 cM, ciad30bl pacnoiokKeHbl MOJ YoM
Bproctepa oTHOCUTENBHO MaaroIero u3nydeHus. Onpeaenutsb KodhOUIMEHT yCuiIeHus c1adoro CUrHaia
go. [lornomenuem u3nyyeHus npeHedpeys.

11. 3arBop ®apanes, NMpuUMEHSEMbIH ISl 3alIUThl ONTHYECKOrO TpakTa OT OOpaTHOro CHUTHaja,
COCTOUT M3 JBYX CKpelleHHBIX noyisipu3aropoB I11 u I12, Mexay KOTOpBIMH pacHoiOkKeHbl BpalaTelb
Qapanes BO® u ¢daszoBas mimactuHka A/2. Onpenenutb ¢ Kakod YIJIOBOM TOYHOCTHIO HEOOXOAMMO
yCTaHaBJIMBaTh OCh Z ()a30BOM IIACTMHKH, 4TOOBI yepe3 nmosipuszarop I11 B cxemy nmonanano He 6onee 1%
WHTCHCUBHOCTH M3ITy4eHHsI 00paTHOTO CUTHAIA.

MexoaHBIA
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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 UYETHIPEX JIMH3, BBINOJHEHHBIX U3
JABYJIY4YETIPEIOMIISIONICT0 MaTepraia. TONIIUHBI JJMH3 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 02) mapsl JIMH3.

v

2. Jlnuna pesonatopa 150 cm. OmnpenenuThs CHEKTPAIBbHBIA HMHTEPBAT MEXIY JABYMS COCEIHHMHU
TIPOJIOLHBIMH MOJAMK PE30HATOpa Ha JMHe BoiaHbI 1 Mkm. OTBeT mpuBectd B I'l, cM™, cM, MKM, HM,
aHrCTpeMax.

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

BOITPOCHI k 3kx3ameny

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

2.OCHOBHBIE XapAaKTEPUCTHUKU (BpeMs JKU3HUM BO30YXKIEHHOIO COCTOSHMS, IIMPUHA JIMHUH
JIOMUHECUEHINH, CEYEHNE BBIHYXJICHHOTO M3Jy4eHMs) aKTUBHOM Cpeibl HEOJUMOBBIX JIa3€pOB Ha
(dbochaTHOM U CHUITUKATHOM CTEKJIE.

3.OCHOBHBIE XapaKTEPUCTHKU (BpEeMs JKW3HM BO30YXKIEHHOTO COCTOSHUS, IIWPHHA JIUHUA
JIOMUHECLEHIIMM, CEUEHUE BBIHY)XIECHHOTO U3Iy4YeHHUs) KPHUCTAUIMYECKUX aKTHUBHBIX CpEX
(Nd:YAG, Nd:YLF) HeoquMOBBIX JIa3epoOB.

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. Meroibl U ycTpoiicTBa POPMUPOBAHUS BPEMEHHOTO IPOQIIIS Ta3epHOr0 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 MpoIOJILHBIX MOJI C TOMOIIBIO HHTEppepomeTpa 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 JIA36PHOTO U3ITYUYCHUS U METOJIbI UX PErHCTPalliH.

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 BhIIIE. 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
IPUMEHSTh UX Ha MPAKTHKE MPHU PEIIEHUU KOHKPETHBIX 3a/ay, CBOOOJAHOE U IMpaBWIbHOE OOOCHOBAHUE
MPUHSATHIX PELICHUI;

omeHKka «oTiau4HO (9)» BeICTABISIETCS  OOydYalIIEMyCs, €CIM OH II0Ka3ajl BCECTOPOHHHUE,
CHUCTeMAaTHU3HpPOBaHHbIC, TIYOOKHE 3HaHUsA Y4eOHOH MpOrpaMMbl TUCIUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHSTh UX Ha MPAKTHKE MPHU PEIICHUU KOHKPETHBIX 3a7ad, CBOOOJHOE M IpPaBUJILHOE OOOCHOBAaHUE
NPUHATHIX PEIICeHWH, HO TMpH O5TOM ObUIM JOMYIIEHB HEOONBIINE HETOYHOCTH, KOTOphIe OBLIN
CaMOCTOSITENIbHO OOHAPYKEHBI U UCIIPABIICHBI;

OlleHKa «oTiuyHO (8)» BBICTAaBIAETCA OOyd4aroliemMycs, €cld OH T[OKa3al BCECTOPOHHUE,
CHUCTEMAaTU3UpPOBaHHbIEC, TIYOOKHE 3HaHHA Y4eOHOH MpOrpaMMbl TUCIUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPHU PEIIeHWU KOHKPETHBIX 3a/iady, CBOOOJHOE U MpaBUIIbHOE 00OCHOBAaHHUE
MPUHSATHIX PEHICHUH, HO MPU ATOM OBLIM JOMYIIEHbl HEOOJbIINE HETOUHOCTH, KOTOPbIE MOCJE YKa3aHHs
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;

OlLIeHKa «xopoio (5)» BbICTaBiIsSIeTCA 00y4aroleMycs, €Clii OH TBEPAO 3HAET MaTepuaj, TPaMOTHO U IO
CYILECTBY M3Jaraer ero, yMeeT MPUMEHATh MOJIyUCHHbIC 3HAHUS Ha MPAKTUKE, HO OTBEYAET HEYBEPEHHO U
(unn) nomyckaeT OIMOKY MpU pPelleHUH 3a/1a4;

OLICHKAa «YJOBJIETBOPUTEIHHO (4)» BBICTaBIsAeTCS OOydJarImeMycs, MOKazaBimieMy (parMeHTapHBbIN,
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 XapaKkTep 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
CUTYaLHH;



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 3aJ1ay;

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 3aMeyaHHsl.

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.



