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ABSTRACT

Bachelor’s degree in 03.03.02 “Physics”.

Study profile “Theoretical physics”.

Course title: “Laser physics”.

Variable part of Block 1, 4 credits.

Instructor: Golik S.S.

At the beginning of the course a student should be able to:

OPC-1 ability to use in professional activity basic natural-scientific
knowledge, including knowledge of a subject and objects of study, research
methods, modern concepts, achievements and restrictions of natural Sciences;

OPC-3 the Ability to use basic theoretical knowledge of the fundamental
sections of General and theoretical physics to solve professional problems.

Learning outcomes:

PC-1 Ability to use specialized knowledge in the field of laser physics for the
development of specialized physical disciplines.

Course description:

The course “Lasers Physics” deals with the physical principles of laser
physics and quantum electronics, the generation of stimulated radiation, and the
application of Einstein's theory of radiation to thermodynamically nonequilibrium
systems with discrete energy levels. Outlines the basic information about the
principles of operation of the laser systems and their application.

The purpose of the discipline - the acquisition of systematic knowledge of the
physics of lasers.

Tasks:

« study of the physical fundamentals of laser physics;

» study of the basic principles of operation of common laser systems;

» acquisition of problem solving skills in the discipline of laser physics.

Form of final control: exam.



AHHOTaNMs K padoyeil mporpaMmme TUCUMILIIMHBI
«Du3uKa Ja3epoB»

Kypc «®usmuka nazepoB» MNpeaHa3HAu€H A CTYACHTOB OYHOM (Hopmbl
oOyuenusi HamnpapieHuss noArotoBku 03.03.02 «dDwuszuka», HaMPaBICHHOCTb
«Teopetnueckast GU3NKa.

OOmasi TPyJOEMKOCTh OCBOEHHUSI JUCUMIUIMHBI COCTaBIsieT 4 3adeTHbIC
equnull, 144 gaca. Y4eOHBIM IIJIaHOM IPETyCMOTPEHBI JICKIIMOHHBIC 3aHATHS (26
yacoB), mpakTuueckue 3ausaTus (18 gaco), camoctosTenpHas padora (100 gacos).
JucuunnuHa peanusyercs Ha 3 Kypce B 5-M cemecTpe.

JucuniuinHa «®Pu3uKa J1a3€poB» OTHOCUTCA K BapUaTHBHOM YacTH
poheCCHOHANTLHOTO MUKIIA AucHILINH 1o Beioopy (b1.B./1B.01.02).

N3yuenne naHHOW AMCHUILUIMHBI 0a3UpyeTCs Ha CICAYIOMIMX JUCIUIUTMHAX:
«Maremaruueckuit ananuzy, «O01mas gusnka», «AToOMHAsT PU3UKaY.

OCHOBHBIE TOJIOKEHUSI JAUCIUIUIMHBI JIOJDKHBI OBITh HCIOJB30BAHBI B
JAJbHEUIIIEM MPU U3YYEHUU CIEAYIOMMNX TUCHUIUINH: « AHaIUTAYECKas Ja3epHast
CIIEKTpOoCcKonus», «Hennuernas ontuka.

B kypce «®usuka 5a3epoB» paccMaTpUBAIOTCd (PU3UYECKHE  OCHOBBI
Ja3epHOM  (U3MKM UM KBAHTOBOM  DJIEKTPOHUKH, BOIIPOCHl  T'€HEpPALUU
BBIHYKJECHHOTO U3ITy4eHUSI U TPUMEHEHUE SUHIITEHHOBCKOM TEOPUH U3IIYYEHUS K
TEPMOJUHAMHYECKA HEPABHOBECHBIM CHUCTEMaM C JUCKPETHBIMU YpPOBHSIMU
sHepruu.  M3nmaratoTcsi  OCHOBHBIE  CBEJIEHUS O  MNpUHOUNAX  padOThI
paclpOCTPAHEHHBIX JIA3€PHBIX CUCTEM W WX NOPUMEHEHHHM [JIs PElIeHUs
Pa3IUYHOrO Kpyra NpUKIaIHbIX 33/1a4.

Heab wu3yyeHuss IUCHUIUIMHBI — MTPUOOPETEHHE CHUCTEMATU3UPOBAHHBIX
3HaHMI 1O (PU3UKE Ja3epOB.
3agaum:
¢ u3ydyeHue (PU3NUECKUX OCHOB (PU3UKHU Ja3€pOB,;
® U3yYeHHE OCHOBHBIX MPHUHIIMIIOB PaObOThl PaCHpOCTPAHEHHBIX JIa3ePHBIX
CUCTEM,
e MpUOOpETEHUE HABBIKOB pEUICHUS 3aJady MO0 AWCLHMIUIMHE (PUBHKU
Ja3epoB.

Jis ycmemHoro wu3y4deHus AUCHUIUINHBI «DU3HKa J1a3epoB» y CTYACHTOB
JOJKHBI OBITH CPOPMUPOBAHBI CIEAYIOIIHNE MPEABAPUTETHHBIE KOMIICTCHIINU:

e OIIK-1 cnocobHOCTH UCII0JIb30BaTh B npodeccuoHaIbHON
JESITEIbHOCTH 0a30Bbl€ €CTECTBEHHO-HAyUHbIC 3HAHUS, BKJIIOYAs 3HAHUS O
npeaMere U 00BEKTax U3YYEHHs, METOJaX HCCIECIOBaHMs, COBPEMEHHBIX
KOHIICTIUSX, JOCTHKEHHUAX U OTPAHUYCHUSAX €CTECTBEHHBIX HAYK;



e OIIK-3 CrnocoGHOCTh HCMONB30BaTh 0a30BbIE TEOPETHUECKUE 3HAHUS
(GyHIAMEHTAIBHBIX pa3/eloB OOmer ©u aroMHOW (GU3MKH JUIsl  pEICHUs
npoecCHOHANBHBIX 3a7a4

B pesynbpTaTe M3ydeHUs NAaHHOW IUCIUIUIMHBI Y CTYJIEHTOB (DOPMUPYIOTCS
CIeAyIoIIMe OOIIEKyIbTypHBIe/ oOmenpodeccuonanbubie/ mpodeccroHaIbHbIe
KOMIETEHIIUU (3JIEMEHTBlI KOMIETEHIIUN ).

Kon u popmyanpoBka Jranbl popMHUPOBAHUA KOMIIETEHIINH
KOMIIeTeHI[UH

ITIK-1 Cioco6HOCTH - PENOCHIIKKA CO3/1aHus (PU3HKH JIa3epoB;

HCIIOJIb30BATh 3 - OCHOBHBIE MPUHIUIIBI (PU3UKH J1a3epPOB;

CHeIHaTU3UPOBAHHbBIE Hact - OCHOBHBIE HCTOYHMKH JIA3€PHOTO U3JIyUYEHUS U

3HaHUA B 00JaCTH MPUHIIMIIBI KX PaOOTHI;

(U3HUKY 111 OCBOCHHUS - TPUMEHSATh TEOPETHUYECKUE 3HAHUS K PEHICHUIO

POQHUITBEHBIX MPaKTUYECKUX W HAYYHBIX 33724,

(buznuecKux - HaxOJWTh MPUMEHEHHUE PACIPOCTPAHEHHBIX JIa3ePHBIX

JTUCIUTUTIH Ymeer CHUCTEM JUIsl PELICHUS Pa3IMYHOTO Kpyra MPHUKIATHBIX

3a1au

- M3Jlarath, MOHUMATh W KPUTUYCCKH aHAIM3HPOBATH
o0miepuznyecKyro HHPOPMAIHIO.

- CaMOCTOSITENIbHON paboToil ¢ y4yeOHONW M Hay4dyHOU
JUTEPaTypoi;

Bmaneer - HUCHOJb30BaHUMEM  0a30BBIX TEOPETUUYECKUX U
MIPAKTUYECKUX 3HAHUM B 00siacTu (PU3MKH JIa3€pOB MPHU
peleHnH mpopecCHOHABHBIX 3a/1au.

Jis popMHUpOBaHUS BbIIIEYKA3aHHBIX KOMIIETEHIIMI B paMKaxX IUCLUIUIMHBI
«®Puszuka  J1a3epoB»  NPHUMEHSIIOTCS  CIEAYIOLIME  METOAbl  AKTUBHOTO/
WHTEPAKTUBHOTO O0Oy4YeHHs: OOCyXJAeHHe B TIpyNnax, pelieHue 3aaad C
00CYXIEHUEM.



|. CTPYKTYPA U COJIEP’)KAHUE TEOPETUUYECKOHN YACTHU KYPCA
(26 gyacos)

Paznen 1. [Ipunuunsl padoTsl Ja3zepoB (12 yacos)
Tema 1. Koappuunenrtsl JitHmTeiina (2 yaca)

OHpCILeJICHI/IG (i)I/IBI/IKI/I JIa3CpPoOB. HHI[}IHI/IpOBaHHIﬂe N CIIOHTAHHBLIC IICPCXOIbI,

koa¢umeHTs! JiiHmTeHa. CBONCTBA MHAYIIUPOBAHHOTO U3ITyUCHUS.
Tema 2. [llupuna sunuu (2 yaca)

EcTecTBeHHOE BpeMsl KU3HHM, IIMPHUHA CIEKTpAa CIIOHTAHHOTO W3JIyYEHUS.
JlopenueBa ¢opma nuHuu. OJHOPOAHOE W HEOAHOPOAHOE ymupeHus. ['ayccoa

dbopma JTMHUH TIPU JOTUIEPOBCKOM YIIIHUPEHUH
Tema 3. Ycuuenne (2 yaca)

[Tormomenne u ycuneHnue. AxtuBHas cpena. CeudeHue mnoryomeHus. Iddexr

HACBIIIICHHS.
Tema 4. Jlazepnl yeuiurenu (2 gaca).

VYcunenue u renepanus. [lonoca mponyckanus ycunutens oeryiieil Boausl. [lym
KBAaHTOBOTO ycuiuTessd. MakcumalnbHasi BBIXOJHAS MOIIHOCTh. MMITyIbCHBINM
peXUM, MaKCUMaJIbHasi BBIXOJHAS HHEPIusi, U3MEHEHHE (POpMbI UMIMYJbCA MPU

HEJINHEMHOM YCHJICHUH.
Tema 5. I'enepauus nzinydeHus (2 yaca)

OTKpBITBI  pe30HATOp, €ro JAOOpPOTHOCTh. Perenepamusi pe3oHaTopa MpHU
ycuieHud. [IpoxoaHoil pe3oHaTOpHBIN ycuiauTenab. OTpa)kaTelbHbIA YCUIUTENb.
VYcnoBust  caMOBO30YXKJIEHHMS.  YCJIOBHS  pe3oHaHca. YacTroTa TeHepaiuu.

MakcuMaibHasi BBIXOJIHAsI MOIIIHOCTb.
Tema 6. OnTuyeckne pe3oHATOPHI(Z Yaca)

OTKpBITBIE PE30HATOPBI, MpopekruBanue crnekrpa. Yucno @penens. Moasl. Bpems
KHU3HU MOJbI TACCUBHOTO pe3oHatopa. Judpakunonnsie notepu. Meton dokca u
JIu. WHrerpanbHO€ YypaBHEHHE OTKpBITOro pe3oHaTopa. KoH@okaibHbI

pe3onatop. Pacnipenenenue moisi.



Pa3neun 2. Tunbl J1azepoB u ux cBoiicTBa (14 yacos)
Tema 1. I'a3oBble a3epsnl. (2 yaca)

CBoiicTBa U OCOOCHHOCTH Tra3000pa3HbIX cpell. |'enuii-HeOHOBBIM Jazep, cxema

YPOBHEW, MOIITHOCTb Y NIMPHUHA JIMHUU U3ITyYCHHUS.
Tema 2. MoHHBIE J1a3epbl, Ja3epbl HA IApax MeTAI0B (2 yaca)

AproHoBEHI# azep. J[ByxcryneHuaToe Bo30yKaeHUE. 3aBUCUMOCTh OT IUIOTHOCTH
TOKa pa3psaa. YciaoBue MHBepcuu. DPdeKT nmepekauku raza B paspsae. I emmii-
KaJMueBbIN na3ep. [[eHHUHTOBCKUIT MexaHW3M MoHU3aIuu U Bo30yxaeHus. KI1J]
razopaspsaHbix JazepoB. CamoorpanmyeHHble mnepexonabl. KIIJI, sHeprus,
MOIIIHOCTh JIa3€POB HA CAaMOOTPAaHMYEHHBIX NEepexojax. MenHsl jazep, cxema

YPOBHEM, MapaMeTphI JIazepa.

Tema 3. TBepaoTeabHbIe Jiazepbl (2 yaca)
Pyounossrii nasep, Nd:YAG nazep.

Tema 4. IlorynpoBogHUKOBBIE Jia3epbl (2 yaca)

Jlazepsl Ha roMoO- W rerepomepexonax. Jlazepel ¢ pacnpeneneHHod oOpaTHOU

cBs3b10, PBO nazepsl, nepectpanBacMbI€ JIa3ephl.

Tema 5. CO2 s1a3epsnl (2 yaca)

Henpepriuas renepanus, TEA CO; ma3zepsl

Tema 6. JIazepbl CBepXKOPOTKMX MMITYJIbCOB ( 4 yaca)

Tutan-canduposiii Ja3ep. ['eHeparus u ycuieHne yabTPaKOPOTKUX UMITYJIbCOB.

1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
KYPCA
Ipakruyeckue 3ansitus (18 yacos)

3ansaTue 1. CBoiicTBa M3JIy4eHUs] M NPHMMEHEHHE Tra30BbIX JIa3epoB
(o0cy:xmenune B rpynnax) (2 gyaca)

3ansatue 2. CpoiicTBa u3JyYeHHS] W NPHMEHEHUE TBEPAOTEJIbHBIX
Jiazepos (00cy:kaeHue B rpynmnax) (2 yaca)



3anstue 3. CBOMCTBA U3JIyYeHUS U NMPUMEHEHHE MOJYNPOBOAHUKOBBIX
Ja3epoB (00cyxaeHue B rpymnmnax) (2 yaca)

3ansaTue 4. CBoiicTBa U3JIyYeHHs] U MPUMEHEHUE BOJIOKOHHBIX JIa3epoB
(o6cyxmenune B rpynmnax) (2 yaca) (2 yaca)

3ansaTe 5. CBolicTBa M3Jy4YeHHUS] W NPHUMEHEHHE (PeMTOCEKYHIHBIX
JIa3epoB CyOrMraBaTHoii MOIHOCTH (00Cy:KaeHHe B rpynmnax) (2 yaca)

3ansaTne 6. CBolicTBa M3Jy4YeHUS] W NPHUMEHEHHE (PEeMTOCEKYHIHBIX
JIa3epOB TePaBaTHO MOIIHOCTH (00Cy:KIAeHue B rpynmnax) (2 yaca)

3ansiTue 7. [lpumeHenne 1a3zepoB B MeauiiuHe (00Cy:KIeHHe B IPyNImax)
(2 yaca)

3ansitue 8. Pacuer mapamMeTpoB pPe30HATOPOB, OlleHKA IIMPHHBI JUHUHI
reHepanuu (pemeHue 3aaa4 ¢ oocy:kaeHueM) (2 yaca)

3ansaTe 9. OCHOBHBIE METOAbI H3MEPEHNH MAPAMETPOB JIa3ePHBIX
IMITYJILCOB (00CYy K/IeHne B rpynnax) (2 yaca)

I11. YHEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCSI

VY4eOHO-METOINYECKOE oOecrieueHue CaMOCTOATEIbHON paboThI
oOyuaroluxcs 1o aucuuiuinHe «Ha3aHue AUCUMIUIMHBIY TNPEACTABICHO B
[Tpunoxenuu 1 u BKIIIO4YaeT B ceOs:

eIJIaH-TPa(DUK BBIMOJHEHUS CAMOCTOSTENIEHOM pabOThl MO TUCHUILUIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BpEMEHHU Ha BBITIOJIHEHHUE TI0 KaXKIOMY 33/1aHHUIO;

®XapaKTepUCTHKA 3aJaHU JUIsl CaMOCTOSATENbHOM pPabOTHl CTYACHTOB U
METOJMYECKHE PEKOMEHIALINHU IO UX BBIIOJIHEHUIO;

eTpeOOBaHUS K  TMPEACTaBICHHI0O U O(QOpPMIIEHHIO  pe3ylbTaTOB
CaMOCTOATENbHON pabOTHI;

S KPUTCPHUH OLCHKH BBIIIOJIHCHHA CaMOCTOSITEJIbHOM pa6OTBI.

IV. KOHTPOJIb JOCTUXKEHUSI LEJIEN KYPCA

No Koutponupyemsie OueHouHbIE CpeCcTBa -
n/n| Moaynu/ pa3zaenst / Tembl | Kogel u 3Tansl opMUpOBaHUs HAauMEHOBAHUE
JUCLIUIUTUHBI KOMITETEHIINI TEKYIIUH  |[IPOMEXYTOUHAS
KOHTPOJIb aTTecTanus




1 |Pa3nen 1. HpI/IHuI/IHLI TIK-1 3HAET: MPEANOCHUIKA KontponbHas DK3aMeH,

paboTHI JTa3epoB CO3AaHNA JIa3CpHON pabota BOTIPOCHI
U3HUKHW, OCHOBHBIC
¢ Ne 1 -10

(u3nUecKre MPUHIIHIIBI
paboTHI J1a3epoB;
yMEeT: H3JIaraTh,
[TIOHUMATh U
KPUTHYCCKH
AHATU3UPOBATH
UHPOPMALIHUIO;

BJAJCET: METOAOJIOTHEH
HCIIOJIb30BaHMS
0a30BBIX
TEOPETUYECCKUX 3HAHUU
B o0J1acTu
€CTECTBCHHBIX HAYK
IIPH PEIICHUN

PO eCCHOHATBHBIX
3azad,

2 |Pa3znen 2. Tumst [IK-1 |3Haer: ocHoBHbIC TUMBl |KOHTpONBHAS | JK3aMEH,
Ja3epOB, MPUHITUIIBEI UX [paboTa.

JIa3€POB U UX BOIIPOCHI
CBOMCTRA paboThI U OCHOBHBIE PabGota  Ha No 10 - 26
XapaKTepUCTUKU U CEeMMHAPCKHUX
CBOWCTBA, 00JaCTH UX  |3AHATHUSIX
PUMEHEHNS,
yMEeT:  TNPOU3BOJUTH
OLIEHKH OCHOBHBIX

IIapaMeTPOB  JIA3EPHBIX
CUCTEM;

BJIa/ICET: HaBbIKaMH
CaMOCTOSTEIILHOU
paboThI ¢ yueOHOW U
Hay4HOU JIUTEPATYPOH.

KOHTpOIBHBIE 1 METOINYECKUE MATEPUAIIBI, & TAKKE KPUTEPUH U ITOKA3ATEIN
HEO0OXOAMMBIE VISl OLICHKU 3HAHWM, YMEHU, HABBIKOB M XaPaKTEPU3YIOIINUE dTAlbl
dbopMUpOBaHHA KOMIETEHIM B TPOIECCe OCBOCHHS  00pa3oBaTeIbHOMN
porpammsl npeacTasieHsl B [Ipunoxenun 2.

V. CIIMCOK YUYEBHOM JUTEPATYPbHI © UHOOPMAIIMOHHOE
OBECIIEYEHMUME JJUCIUITJIMHbI



1.

OcHoBHas JuTepaTypa
(onexmponnwvie u neuammvie uz0anus)

Jlazepnl: MpUMEHEHUS U TMPWIOKEHUS [DIEKTPOHHBIA pecypc] : yueOHoe
nocobue / A.C. bopetimo [u ap.] ; mox pea. A. C. bopeitmo. M.YO. Wnbun,
A.A. Kum, 1. A. Kucenes, /I.B. Knoukos, M.A. Konsies, JI.Lb. Kounn, B.C.
Jlyruns, H.FO. ManskoBa, A.B. Mopo3os, E.H. Hukynun, C.}O. Ctpaxos,
A.B. ®enun, A.B. UyrpeeB. — DOnektpoH. naH. — Cankrt-IletepOypr :
Jlanp, 2016. — 520 C. — Pexum JIOCTyTA:
https://e.lanbook.com/book/87570.

Tyann, B.B. Jlazepsl M BOJOKOHHas ONTHKAa B OHOMEIUIIMHCKHX
uccienoBaHusIX [DnexkTpoHHbii pecype] / B.B. TyunH. — DnekTpoH. JaH.

— MockBa : @usmarmur, 2010. — 499 c¢. — Pexum pgocryna:

https://e.lanbook.com/book/2350.

boperimo, A.C. Jlazepbl: yCTPONCTBO U JEUCTBUE [ DNEKTPOHHBIN pecypc]
: yauebHoe mocobdue / A.C. bopeitmo, C.B. UBakuH. — DJEKTpOH. JaH. —
Cankrt-IletepOypr : Jlaws, 2017. — 304 c. — Pexum pgocryna:

https://e.lanbook.com/book/93585

Jlazeppl: mpUMEHEHUS W TMPUIOKCHHS [DIeKTPOHHBIA pecypc] : yueOHoe
nocobue / A.C. bopeiiio [u ap.] ; nox pea. A. C. bopeitmo. M.YO. WUnbuH,
A.A. Kum, 1. A. Kucenes, /I.B. KnoukoB, M.A. Konses, JI.b. Kouun, B.C.
Jlyruns, H.}IO. ManskoBa, A.B. Mopo3os, E.H. Hukynun, C.}O. Ctpaxos,
A.B. ®enun, A.B. UyrpeeB. — DnektpoH. nan. — Cankr-IletepOypr :
Jlanp, 2016. — 520 C. — Pexum JOCTyIIA:
https://e.lanbook.com/book/87570.

Jlazepnl: MpUMEHEHUS U TIPUIOKEHUS [DIEKTPOHHBIN pecypc] : yueOHoe
nocodue / A.C. bopeiimo [u ap.] ; mox pea. A. C. bopeitmo. M.1O. WUnpuw,
A.A. Kum, 1.A. Kucenes, /[.B. Knoukos, M.A. Konses, JI.b. Kouun, B.C.
Jlyrunsa, H.}JO. ManekoBa, A.B. Mopo3zos, E.H. Hukymun, C.}O. Crpaxos,
A.B. ®enun, A.B. UyrpeeB. — Dnektpod. gan. — Cankr-IletepOypr :


https://e.lanbook.com/book/87570
https://e.lanbook.com/book/2350
https://e.lanbook.com/book/93585
https://e.lanbook.com/book/87570

JlaHb, 2016. — 520 C. — Pexum JOCTyIa:
https://e.lanbook.com/book/87570.

6. Jlazepsl Ha caMOOTpaHWYCHHBIX TIEPEX0AaxX aTOMOB MeTauioB — 2. B 2 T.
T.2 [DnexTpoHHbI pecypce] : yuebHOe nmocobue / nox pen. B.M. barenuna.
— DnekTpoH. naH. — Mocksa : @usmarnur, 2011. — 616 ¢c. — Pexum
nocrtyma: https://e.lanbook.com/book/59615.

7. ILI'. KprokoB ®eMTOoceKyHaHbIE UMITYIbChI, M.:Duszmartnur, 2008 1., 208

ctp., ISBN: 978-5-9221-0941-3

8. O. 3Benro I[Ipunuumne 1azepos nep. ¢ anri. J. H. Koznora [u ap.]. CaHkT-

[TerepOypr : Jlanb, 2008. 719 c. Pexxum nocryna: HaydHas OMOIMOTEeKa
JAB®Y. http://lib.dvfu.ru:8080/lib/item?id=chamo:265786 &theme=FEFU

JlomosiHUTEIbHAS JIUTEpaTypa
(anexmponmvie u neuammvie u30amUs1)

1.  Spus A. KBanToBas snekrponuka. M.: Coetckoe paauo, 1980.
Kapnos H. B. Jlexkiiuu no kBantoBou 3nekrponuke. M.: Hayka, 1983.

N

3. M. dur OnTuka u na3epbl, BKIIOYas BOJIOKOHHYIO ONTHKY U ONTHYECKHE
BOJIHOBOZIBI Mup, 2005 1., 544 ctp. ISBN 5-03-003457-9;

Ilepeuyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOMN ceTH
«AHTepHeT»

1. Hayuynas 6ubnuoteka [[BOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:326565&theme=FEFU
2. Hayunas Oubnuoteka J[BOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:378524&theme=FEFU
3. Hayunas Ooubnuotexa J[BOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:340712&theme=FEFU
4. Hayunas Oubnuoreka JJBOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:61623&theme=FEFU
5. Hayunas 6ubnuoteka /[BOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:679196 &theme=FEFU
http://www.physbook.ru/
https://www.rp-photonics.com/encyclopedia.html

S
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http://lib.dvfu.ru:8080/lib/item?id=chamo:265786&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:326565&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:378524&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:340712&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:61623&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:679196&theme=FEFU
http://www.physbook.ru/

8. https://www.photonics.com/

VI. METOAUYECKHUE YKA3ZAHUSA 1O OCBOEHUIO JUCHUIIJINHBI

JIeKIMOHHBIE 3aHATHS OPUEHTHUPOBAHBI HA OCBEIICHHE BBOJHBIX TEM B
KaXIbIA pa3lie]l Kypca W MPU3BaHbl OPUEHTUPOBATh CTYJIEHTOB B IPEIJIaracMoM
Marepualie, 3aJ0KUTh HAyYHbIE U METOJOJOTHUYECKUE OCHOBBI JUISl JalbHEUIIEH
CaMOCTOATEIBbHOM pabOThI CTY/IEHTOB.

BaxxHol siBisieTcs caMocTosiTeNbHAs paboTa 1mo Kypcy. B xonme 3Toil paboThl
CTYJICHThl OTOMpPAIOT HEOOXOJMMBIM MaTepuand MO H3y4YaeMoOMYy BOMNPOCY U
aHANMM3UPYIOT ero. IIpu MoAroToBKe K 3aHATHSAM CTYIAEHTHI MOTYT IOJb30BATHCS
paboueil mporpaMmoi yueOHON AUCUUIUIMHBI, @ TaKXKE CIIPABOYHOU JIUTEPATYpO
U JPyTUMHU TocoOusMU (yueOHUKaMU, Y4€OHBIMH MOCOOUSMHU, PEKOMEHOBAHHOM
JUTEPATYPOU U T.I1.).

[Ipu mpoMeEKyTOUHOM aTTECTalMy 10 3K3aMeHa JOJDKHBI CIaTh BCE OTYETHHIE
paboThI U OJTYYUTH AOMYCK K 9K3aMEHY.

VIll. MATEPUAJTBbHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUATUIMHBI

AyauTopust JUIsl YTEHUS JEKIUA U TPOBEACHUS MPAKTUYECKUX 3aHATUH:

nepcoHaabHbIl KoMmbioTep Lenovo ThinkPad E125 ¢ nuneH3unoHHBIM U
CBOOOJHBIM TIporpaMMHbIM obecniedueHneM — MS PowerPoint 2007 u Acrobat
Reader XI,

npoextop Benq MP770;

IIEPEHOCHOM DKpaH.
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ILinan-rpaduk BbINOJHEHUS CAMOCTOSATEILHOM Pad0ThHI M0 JUCHUIJINHE

Mara/cpoxkn | Bua camocrositesibHoli | Hopmbl Bpemenu
Ne ®opma KOHTPOJIA
BBLINOJTHEHHUS padoThI HA BLINOJIHEHHE

1 2 Henend IloaroroBka x 7 Pabora Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHSITHSIM Hacos 3aHATHIX

2 4 nenens IToaroroBka x 7 Pabota Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM acos 3aHATHAX

3 6 Henena IToaroroBka x 7 Pabota Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM acos 3aHATHAX

4 8 Henens [loaroroBka k 7 Pabota Ha npakTHUecKUX
CEMHUHAPCKHUM 3aHSITHSIM Hacos 3aHATHIX

5 10 menens IToaroroska k 7 Pabota Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM "acos 3aHATHIX

6 12 menens IToaroroska k 7 Pabota Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM "acos 3aHATHAIX

7 14 uenens IToaroroBka x 7 Pabota Ha npakTHYeCKUX
CEMHUHAPCKHUM 3aHSITHSIM Hacos 3aHATHIX

8 16 nenmens [MonroroBka k 7 Pabora Ha mpakTHYeCKUX
CEMUHAPCKHUM 3aHSATHIM "acos 3aHATHAIX

9 18 nenens IToaroroska k 8 PaGota Ha mpakTHUeCKUX
CEMHHAPCKUM 3aHSITHUSIM Hacos 3aHATHSIX

XapakTepucTHKA 3aJaHUH ISl CAMOCTOATEIbHON Pad0ThI CTYICHTOB M
METOAUYECKHE PEKOMEHIAIUM 110 UX BHINIOJTHECHUIO

CamocrosiTenbHas paboTa MIOMOTAeT CTYACHTaM:

1) oBnageTh 3HAHUSMU:

- yTeHHe TeKcTa (yueOHUKa, MEePBOUCTOYHHKA, TOTIOJHUTEILHON JTUTEPATYPhI
U T.J.);

- COCTaBJICHHE IIJIaHA TEKCTa, rpaduueckoe U300pakeHUe CTPYKTYPhl TEKCTa,
KOHCTICKTUPOBAHUE TEKCTA, BBIMUCKHA U3 TEKCTA U T.JI.;

- paboTa co CIpaBOYHUKAMU U JIp. CIIPABOYHON JIUTEPaATyPOH;

- UCMOJIb30BAHUE KOMIIBIOTEPHON TEXHUKU U MIHTEpHETA U 1Ip.;

2) 3aKperiaTh U CUCTEMAaTU3UPOBATh 3HAHUS:

- paboTa ¢ KOHCIIEKTOM JICKITUH;

- 00paboTKa TeKcTa, MOBTOPHAsA paboTa HaJl y4eOHBIM MaTepUaIoM YUeOHHKA,
MIEPBOUCTOYHHUKA, JOMOJTHUTEIIBHOMN JIUTEPATYPhI, AYIMO U BUJICO3ANUCEN;

- HOATOTOBKA IJIAHA;

CamocTosiTenbHass paboTa MOXKET OCYIIECTBIATHCS WHAMBUIAYAIBHO WIIH
rpynmnamMu CTYJEHTOB B 3aBUCHUMOCTH OT LENH, 00beMa, KOHKPETHOM TEMAaTHKHU
CaMOCTOATEILHOM pabOThI, YPOBHS CJIOKHOCTH M YPOBHSI YMEHHUH CTYJEHTOB.




KoHTponib pe3ynbTaToB CaMOCTOSITENBHOM pabOThl CTYJEHTOB JOJIKEH
OCYILECTBISTHCS B Mpeleiax BPEMEHH, OTBEACHHOTO Ha 00s3aTelbHbIe Y4eOHbIE
3aHATHS U BHEAYAUTOPHYIO CAMOCTOSITENbHYIO PabOTy CTY/IEHTOB MO JUCIUILINHE,
MO>KET MPOXOAUTh B TUCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (hopMe.

CamocrosiTenbHas paboTa Ha JIEKIUH

Cnymanue W 3a0uCh JIEKUIMM — CIOXKHBIM BHUJ BY30BCKOM ayJIUTOPHOMN
paboTbl. BHUMaTenbHOE ClylIaHWE W KOHCIIEKTUPOBAHHE JIKIIUN Mpearnosaraet
MHTEHCUBHYIO YMCTBEHHYIO JESTEIBHOCTD CTyJIeHTa. KpaTkue 3anucu JIEKUun, uX
KOHCIIEKTUPOBAHHUE MOMOIaeT YCBOUTh Y4eOHbId Marepuai. KoHCnekT sBisiercs
MOJIE3HBIM TOT/A, KOTJIa 3alIMCaHO CaMO€ CYIIIECTBEHHOE, OCHOBHOE M CIEJIAHO 3TO
caMuM cTyJaeHToM. He Hajo cTpeMuThes 3anucaTh JOCIOBHO BCHO JIeKIUI0. Takoe
«KOHCIIEKTHPOBAHUE» NPUHOCUT OOJbIIE BpeAa, YEM IMOJb3bl. 3aMUCh JEKUIUN
PEKOMEHYETCSI BECTH IO BO3MOXHOCTU COOCTBEHHBIMU (POPMYIMPOBKAMH.
JKenaTenbHO 3anMCh OCYILECTBIISATH HA OJJHOW CTPAHUIIE, a CIEAYIOIIYIO0 OCTABISATh
U IpOpabOTKU Y4eOHOIro Marepuayia cCaMOCTOSITENIbHO B JOMAUIHUX YCJIOBHSIX.
KOHCIEeKT JeKkuuMu Jiydiie NoApa3JeNsaTh Ha MYHKTHI, mnaparpadsl, coOoas
KPAaCHYIO CTPOKY. DTOMYy B OOJBIION CTENeHH OyAyT CIOCOOCTBOBATh ITyHKTHI
IlaHa JIeKUWHU, TMpeIokKEHHbIe npenojaBarensM. [IpuHUMIIUAIbHBIE MeECTa,
ornpeneneHus, (GOpMylbl W JIpyroe cleAyeT CONpPOBOXIATh 3aMEUaHUSIMU
«BAXKHO», «0CO00 BAXKHOY», «XOPOIIO 3alIOMHUTHY» M T.N. MOXKHO J€/aTh 3TO U C
NOMOUIbIO PA3HOLBETHBIX MapKepoB WM pyuek. Jlydme ecin oHU OyAyT
COOCTBEHHBIMHU, YTOOBI HE MPHUXOAUIIOCH MPOCUTh UX Y OJHOKYPCHUKOB U TEM
caMbIM HE€ OTBJEKaTh HMX BO Bpems Jjekuuu. llenecoobpazHo paszpadoTaTh
COOCTBEHHYIO «Mapkorpaduio» (3Ha4Kd, CHUMBOJIBI), COKpaiieHus cioB. He
JUIIHUM OyJeT M M3y4YeHHE OCHOB cTeHorpaduu. Paboras Hajg KOHCIEKTOM
JIEKIUH, Bcerja HEOoOXOAMMO UCIOIb30BaTh HE TOJbKO YYEOHHK, HO U Ty
JUTEPATYPY, KOTOPYHO JOIOJHHUTEIBHO PEKOMEHJ0Baa JIEKTOp. VMIMEHHO Takas
cepbe3Hasi, KpOMoTauBasi paboTa ¢ JEKUMOHHBIM MaTEPHUAIOM MO3BOJUT TITyOOKO
OBJIaJIETh 3HAHUSIMU.

PaboTa ¢ nuTepaTypHbIMU HCTOYHUKAMHU

CamocTtosiTenbHas paboTa ¢ yueOHMKaMH, YYCOHBIMU MMOCOOUSIMH, HAyIHOM,
CIIPAaBOYHOU U MOMYJISIPHOM JINTEPATYPOU, MaTepUaIaMy IEPUOIUIECKUX U3TaHUN
u MutepHera siBnsierca HamOosee 3PQHEeKTUBHBIM METOAOM MOJIYYEHHUsS] 3HAHUM,
MO3BOJIIET 3HAYMUTEIBHO AaKTUBU3UPOBATh IMPOIECC OBJIAJACHUS HH(OpMaLUEH,
CIIOCOOCTBYET OoJiee TIIyOOKOMY YCBOSHHUIO M3yd4aeMoro Matepuana, GopMupyeT y
CTYICHTOB CBO€ OTHOILIEHHME K KOHKpeTHOH mpobieme. bonee rmybGoxomy
PACKpBITHIO  BOINPOCOB  CHOCOOCTBYET  3HAKOMCTBO C  JOMOJHUTEIHHOU
JIATEPATYPOHU.

TpeOoBaHus K npeacTaBjieHUI0 U 0POPMIICHHUIO Pe3yJIbTATOB
CaAaMOCTOAATEJILHOM PadOThI



TpeOoBaHUs K KOHCIEKTY JJIsl MPAKTUYECKUX 3aHITHM:

1. lomxeH OBITh B OTACIBHON TETPaId, TIOIIMCAHHBIN.

2. O06s3aTenbHO MUCATh TUTAH 3aHITHS ¢ YKA3aHUEM TEMBbI, BOIIPOCOB, CTIHCKA
JUTEPaATypbl U HCTOYHUKOB.

3. Otpaxars npoOIeMAaTUKy BCEX I[IOCTaBJICHHBIX BOMPOCOB (aHAIMU3
HCTOYHHUKA, JINTEPATYPHI).

4. Nmerr 1m0  HHUM  apryMEHTHPOBAHHBIE  BBIBOJBI. CnoBo
«apTyMEHTHPOBAHHBIC) SIBIISIETCS KIFOYEBBIM. [ TaBHOE - I0Ka3yEMOCTh BBIBOJIOB.

Kputepuu o11eHKH BBITIOJHEHUSI CAMOCTOSITENIEHON pabOThI

KoHTposb caMocTOSITeTbHON PabOThI CTYACHTOB MPEAYyCMAaTPHUBACT:

* COOTHECEHHE COJEPKaHMSI KOHTPOJIS C LIEJISIMA 00YUYEHUS;

* 00BEKTUBHOCTb KOHTPOJIS;

* BAIUJTHOCTh KOHTPOJISI (COOTBETCTBHUE MPEABIBISEMBIX 33JJaHUi TOMY, UTO
MPEAIOIAraeTCsi IPOBEPUTH);

* T PepeHInanmo KOHTPOIbHO-U3MEPUTEIBHBIX MAaTEPUAIIOB.

DopMbl KOHTPOJISI CAMOCTOSATEIIBHONU Pa0OTHI:

* PaboTa Ha MPAaKTUYECKUX 3aHATUSIX.

Kputepun olieHKH pe3ybTaTOB CaMOCTOSITEILHOM pabOThI

KpurepusiMmu o11eHOK pe3yJbTaTOB BHEAYAUTOPHON CaMOCTOSATEIHLHOM pabOThI
CTYJICHTA SIBJISIFOTCS:

* YPOBEHb OCBOCHHUS CTYJICHTOB Y4€OHOT0 MaTepuaa,;

* c(OpMHUPOBAHHOCTH OOIICYICOHBIX YMEHHI;

* YMEHHS CTYACHTa aKTUBHO HCIMOJIb30BaTh 3JIEKTPOHHBIE OOpa3oBaTEIbHBIE
pecypchl, HaXOAUTh TPeOyIOUIyIocs MHQOpPMalMIO, U3ydaTh €€ U MPUMEHSITh Ha
MPaKTUKE;

* 000CHOBAHHOCTb U YETKOCTh U3JIOKEHHUS OTBETA,

* opopMIIeHHEe MaTepralia B COOTBETCTBUU C TPEOOBAHUSIMU;

* yMEHUE OPUCHTUPOBATHLCS B MTOTOKE MH(GOPMAIINH, BBIEIATh TJIABHOE;

*yMEHUE YETKO C(hOpMYIUPOBaTh MpoOJIeMy, TPEIJIOXKUB €€ pelIeHue,
KPUTHYECKHU OIEHUTh PEIICHUE U €T0 TOCIICACTBUSA,

*YyMEHHME T[OKa3aTh, MPOAHAIM3UPOBATh aJIbTEPHATUBHBIC BO3MOXKHOCTH,
BAPUAHTHI JCUCTBUN;

* yMeHHEe CHOPMUPOBATH CBOIO MO3UIIMIO, OIIEHKY U apryMEHTHUPOBATH €€.
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MMacnopt ®OC

Kon n popmyimposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIETEeHI[MH
I1K-1 CriocobHOCTE - MPENIOCHIIIKKA CO3/IaHUS JIa3epHON (DU3UKH;
HCIIOIL30BaTh - MaTeMaTHUYEeCKUH armapar Jia3epHon (pu3ukw,
CHeIMaIu3upPOBaHHbIE - OCHOBHBIC MPUHIIMIIBI JA3€PHON (PU3HKHU;
3HAHUS B 00JIaCTH Suacr - OCHOBHBIE THITHI JIA3€POB, MPUHIIHUITBI UX PaObOTHI U
(U3HUKY 111 OCBOCHHUS OCHOBHBIC XapaKTEPUCTUKU U CBOMCTBA, 00JIaCTH UX
POQUITBHBIX MIPUMEHEHUS,
buznuecKux - MPOU3BOJUTH OICHKA OCHOBHBIX IapaMeTPOB
JUACIATLINH JIA3ePHBIX CUCTEM;
y - TNPUMEHATh TEOPETHYCCKUE 3HAHUA K PEIICHHUIO
meet MPAKTUYECKUX U HAYYHBIX 3a/1a4;
- W3Jarath, NMOHUMAaTh W KPUTHYECKH aHAIM3HPOBATH
obmedusnyeckyto nHPOpPMaLHUIO.
- HaBBIKAMH CAMOCTOSATEIHHOW pabOThI ¢ Y4eOHOW H
Hay4HOU JIMTEPATYPOU;
Bnageer - METOH0JIOTHEN HCIOJIL30BaHUSA 0a30BBIX

TEOPETUYECKUX 3HAHHM B 00JACTH €CTECTBEHHBIX HAYK
IIPU pelIeHrur TPpo(dhecCHOHaTbHBIX 3a/au.




Konrpomupyemsie
MOJYJIH/ pa3ieiibl / TEMBI
JUCLUILINHBI

Kopp! u stansr popmupoBanus

KOMIIETEHIIU A

OneHouyHble CPECTBA -

HaNMMCHOBAHUC

TeKYIIUH
KOHTPOJIb

IMPOMCIKYTOUHAA
arrecranus

Paznen 1. [Ipuniumnsl
paboThI J1a3epoB

I1K-1

3HAET: MPEINOChUTKA
CO3JIaHMsI JIa3ePHOM
(bu3uKH, OCHOBHBIE
(du3nUecKre MPUHIIMIIBI
paboThI 1a3€epoB,;
yMEeT: U3J1ararb,
MOHUMATh U
KPUTUYCCKH
aHAJTM3UPOBATh
uHpopmaruio;

BIIQJICET: METOI0JIOTHUEN
UCTIOJIb30BaHUS
0a30BbIX
TEOPETUYECKUX 3HAHUI
B o0Onactu
€CTECTBCHHBIX HAYK
NIPU PEUICHUN
npodeccuoHaNbHBIX
3ajad,

KonTponbhas
pabora

DK3aMeEH,

BOTIPOCHI
Ne1-10

Paznen 2. Tunel
Ja3epoB U MX
CBOICTBa

IK-1

3HACT: OCHOBHBIC THITBI
J1a3epoB, IPUHIIHAITBI KX
paboOTHI U OCHOBHBIE
XapaKTePUCTHKU U
CBOMCTBA, 00JIACTH UX
MPUMEHEHHUS;
MIPOU3BOIUTH
OCHOBHBIX

yMeer:
OLICHKH
MIapaMeTPOB  JIA3EPHBIX
CUCTEM;

BJIQJICET: HABBIKAMH
CaMOCTOSITEIIBHON
paboThI ¢ yueOHOM 1
Hay4HOU JIUTEPATYPOH.

KoHntponbnas
pabora.
Pabota Ha
CEMUHAPCKHUX

3aHATUAX

DK3aMeH,
BOIPOCHI
Ne 10 - 26




HIkana oueHuBaHus YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMI

Kon n Jrtansl GOPMUPOBAHUS KOMIIETEeHIIUH KpUTepUH 1noKa3areju 0asbI
(popmynuposk
a
KOMIIeTeHIINN
[K-1 - IPEAIOCHUIKH 3HaHue CrniocoOHOCTh 45-64
CnocobHoCTh CO3/JJaHUs JIa3epHOH MareMaruue | MEepeyrcINuTh U
UCIIONB30BATh ¢busnky, CKOTO PacKpHITh CYTh
CIICLIHATT3HPOB - OCHOBHBIC ()M3MYECKHE | ammapara OCHOBHBIX
aHHBIC 3HAHUS B TIPUHITUITEI pabOTHI (176370918 TIPUHITUIIOB (QU3UKH
obnactu 3HaeT J1a3epoB; J1a3epoB, Ja3epoB U
bu3nKy 1 (moporoBsIit - OCHOBHBIE THUIIBI OCHOBHBIX JIa3ePHBIX CUCTEM.
OCBOCHUS YPOBEHB) J1a3epOB, MPUHIMITBI KX NPUHLIUIIOB
poQUITBEHBIX paboTHI U OCHOBHEIE ¢bu3ukn
¢busnyecKnx XapaKTEePUCTHUKHU U J1a3epoB.
JTUCLUTUIAH CBOMCTBa, 00JIaCTH UX
MIPUMEHEHHS
- TPOW3BOIUTH OICHKH | YMEHHE CriocoOHOCTH 65-84
OCHOBHBIX  ITapaMETPOB | MPOU3BOAUT | NPUMEHSITh
JIa3ePHBIX CUCTEM; b OLICHKH | TEOPETHYCCKHE
- IPUMEHSTh OCHOBHBIX 3HAHMUS K PELICHUIO
TEOPETHYECKUE 3HAHHS K | IapaMeTpOB | MPAKTUYECKUX M
ymeet PELICHUIO MPAKTHYECKUX | Ja3€PHBIX HaY4YHBIX 3371a4;
(IpoIBUHYTHI
. Y HaYYHBIX 337134 CHCTEM. n3NaraTh,
i) - U3J1arath, NOHUMaTh U MOHUMATh U
KPUTHYECKH KPUTHYECKH
AQHAITU3UPOBATh AHAIM3UPOBATD
obmreu3nIecKkyro o0mmedu3nIecKyro
HHPOPMAIIHIO. HHPOPMALIHIO.
Bmanenne CrocoOHOCTH 85-100
HaBBIKAMHU CaMOCTOSTENHHO
camocTosATeN | paboTats C
BHOM y4eOHOI 1 HaydHOU
paboThI ¢ JUTEPaTypOH;
- CaMOCTOSITENIbHOU y4ueOHOU U WCII0JIb30BAaTh
paboTsl ¢ yueOHOIt 1 Hay4YHOUI 6azoBble
Hay4HOH JINTEPATYpOH; JUTEPaTypo | TEOPETHYECKHUE
- UCTIOJIb30BAHUS i; 3HaHMSA B 00IacTH
BIajzieeT 0a30BBIX TEOPETUUECKUX | MCIOJIB30BA | JIA3EPHOH (HH3UKH
(BBICOKHIA) 3HaHMH B 00acTn HUSI 0a30BBIX | MPH PELICHUH

€CTECTBEHHBIX HAYK IIPU
peuenun
npodeccuoHaIbHBIX
3ajad.

TEOPEeTHYECK
WX 3HAHUK B
obxacti
JIa3epHOU
¢bu3uKy npu
pelIeHIH
npogeCcCHoH
ANBHBIX
3aau.

npodeccnoHaTbHBI
X 3aj1a4.

MeToauyecKkue peKOMeHIAIUN, ONIpelessIIoIe MPoueIyphbl OlleHNBAHUS
pe3yJIbTATOB OCBOEHHS JUCHUILTUHBI




[IpoMexyTouHas arrecTanusi OOYyYalONIMXCS MO Y4eOHOM JAUCIMILTHHE
OCYILECTBISIETCS B paMKax 3aBEpPLICHHUS W3Yy4YCHUs JAHHOM JUCLUILIMHBI M
IIO3BOJIAET ONPENCIINTh KAa4eCTBO U YPOBEHBb €€ OcBoeHudA. lIpeamerom oneHkn
OCBOCHUSI SIBJISIIOTCS YMEHUS U 3HAHMUSL.

[TpomexyTouHass arrectanusi OOy4YalOIIMXCS OCYIIECTBISETCS B (opMme
PK3aMEHAa U  IMO3BOJIAET  ONPEACIUTh pPa3BUTHE OOIIMX  KOMIIETEHLUH,
npenycMoTpeHHblx s OIIOIL. YcnoBuem pomycka K OK3aMEHY  SIBISIETCS
YCHEIMIHOE OCBOEHNE 00YUYaIOIUMHKCS BCEX AIEMEHTOB JUCIUIUIMHBI (BBIITOJHEHHE
U cJlaya BCEX KOHTPOJILHBIX padoT).

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBISIETCS B XOJE MOBCEIHEBHON
yueOHOU paboThl MO KypCy AUCUUIUIMHBL. JIaHHBINA BUA KOHTPOJISI CTUMYJIUPYET Y
oOyJarolmuxcs CTPEMJIEHHE K CUCTEMATUYECKOM CaMOCTOATEIbHOW paldoTe o
U3YYEHHUIO Y4eOHOU JUCIMIUIMHBL, OBJIAJICHUIO OOIMMHU KOMIETEHLIUSAMH. .

BOITPOCBHI K 9K3AMEHY no qpucuuninne «Pusuka Jia3epos»

1. Onpenenenne KDO. HWHaynupoBaHHbIE M CHOHTAHHBIE — IE€PEXOJBI,
koadpurenTs! DitHITeHa. CBOMCTBA MHAYIIUPOBAHHOTO U3ITyUCHUS.

2. CaoiicTBa Ja3epHbIX My4KkoB. [IpuHImMI paboThl 1a3epa.

3. EcTecTBeHHOE BpeMs KM3HM, IIHPUHA CHEKTPA CIOHTAHHOIO W3IIyYEHHS.
JlopenueBa gopma tuHuU. OTHOPOAHOE YUIUPEHUE.

4. Heonnoponnoe ymupenue. I'ayccoBa (opma NMHHM TpU JOTIEPOBCKOM
YIIUPEHUHU.

S. [Tornomenue u ycunenue. AxtuBHas cpena. Ceuenue nornoieHus. Ipdext
HACBIILICHHUS.

6. JlazepbI-ycunurenu. HempepblBHOE M UMITYJIBCHOE M3TyYCHHUE.

1. I'enepanms W3JTyYCHMUSL. J1oO6pOTHOCTH pe3oHaropa. Ycnosue
HHEPreTHYECKOro caMmoBO30ykaeHus pe3oHaTtopa ®adpu-Ilepo.

8. bananc ¢a3, BbIX01HAS MOIIIHOCTH JIA3€PHBIX T€HEPATOPOB.

9. Pe3zonaropel. Moasl pe3oHaTropa. Pa3HoCTH 4acTOT MEXy NMPOAOJIBHBIMU U

MONEepEYHbIMU MoAaMu. PacnipenesieHre MTHTEHCUBHOCTH HYJIEBOM MOJBI B INIOCKO-
IIapajuIeIbHOM PE30HATOPE.

10. Bwuasl pe3oHAaTOpPOB, METOABI CeleKUUU MoA. MmmynbcHas TeHepanus:
peXUM CBOOOTHOM TeHEpAINH, PEKUM MOIYIISIITUU TOOPOTHOCTH.

11. T'a3oBbie Jsa3epbl, OCOOCHHOCTH U CIEACTBUSA Ta3000pa3HON aKTUBHOU
cpeapl. CiocoObl HAaKAYKH.

12. Tenuii-HEeOHOBBIM Jazep. YTpOIIEHHAas CXeMa YypOBHEH, IJIMHBI BOJH
reHepauuy, IIUPUHA JUHUN, BBIXOIHAS MOIIHOCTD.

13.  ApronHoBsiif nazep. Cxema HaKaukH, YIPOIIEHHAs CXeMa YpPOBHEH, JJIMHA
BOJIHBI TE€HEpaIliH, BBIXOAHAs MOILIHOCTh. OCOOEHHOCTH KOHCTPYKIUH Ja3epa.
OO0JtacT MpUMEHEHUS Ja3epa.



14. Tenuii-kaamueBbii yazep. Cxema Hakauku (MEHHUHTOBCKAash HOHM3AIIMS),
YIOPOUIEHHAsl CXeMa YPOBHEH, JJIMHA BOJIHBI I€HEpalid, BBIXOJHAS MOLIHOCTD.
Oco0eHHOCTH KOHCTPYKITHH JIazepa, 00J1acTh TPUMEHEHUS.

15.  KII/] razopa3psaHbix j1azepoB. HenpepbsIBHBIN U UMITYJILCHBINA PEKUMBI.

16. Jlazep Ha mapax Meau. YNpOIICHHas CXemMa YpOBHEW, crmocod HaKayku,
JUIMHBl BOJIH M3JyY€HHUs, JJIUTEIbHOCTh HMITYJIbCa, YacTOTa MOBTOPEHHUS
MMIYJIbCOB. Beixoanast momHocTh, KIT/I.

17. PyOuHOBBIN Ja3ep. YOpOIIEHHAs CXeMa YPOBHEW, JUTMHBI BOJH U3ITyUYEHHS.
[IIuprHa cieKTpaIbHBIX JTUHUM.

18.  VYcrpo#cTBO M ONpUHIUN ACWCTBUS pyOUHOBOTO Jiazepa. Pexum cBOOOIHOM
TEHEpalMK, MOIYJSALHS JOOPOTHOCTH, HENPEPBhIBHBIA pexuM. BbixogHas
MOIIHOCTD IS Pa3JIMYHBIX PEKUMOB.

19. TeepmorenpHBIE Ja3ephl C AKTUBHBIMH  BEIIECTBAMHU Ha  OCHOBE
peako3eMenbHbIX  31emMeHToB. OcHoBHble goctouHcTBa. NA:YAG  nasep.
VYrpomieHHass cxema ypoBHEW, cnoco0 HaKaukd, JJUHBI BOJH HW3JIy4YEHUS,
JUTUTEIIbHOCTh UMITyJIbca (MOAYISALUA JOOpOTHOCTH). O0IacTH TPUMEHEHUS.

20. IlomynpoBogHuKOBbIE Ja3epbl. OCHOBHBIE JOCTOMHCTBA U HEJOCTATKH.
[Tpunuun padoTsl nazepa. GaAs y1a3ep ¢ LIMPOKUM P-N TOMONIEPEXOIOM.

21. Jlazepbl Ha OCHOBE JBOWHOTO reTEPOIIEPEX0/Ia.

22. Pezonatop momymnpoBogHuKOBOTO Ja3epa. POC nmasepsl.

23. Jlazepsl ¢ pacnpeaeneHHbIMA OparroBckumu oTpaxarensimMu. VCSEL nazep.
24. BoJOKOHHBIC JIa3ephI.

25. T'eHepanust ynbTpaKOpPOTKUX UMITYJIbCOB.

26. YcuieHue yabTPaKOPOTKUX UMITYJIbCOB.

Kpurepumu oneHkn Ha IK3aMeHe MO TUCHHUIINHE
«DuU3uKa j1a3epoB»

OueHka «OTJMYHO» CTAaBUTCS, €CJIM OTBET MOKA3bIBA€T MPOYHBIC 3HAHUS
OCHOBHBIX MPOIIECCOB U3y4aeMOM MPEIMETHONU 001acTH, OTJIMYAETCS TIIyOUHOU U
MOJTHOTOM PACKPBITUSI TEMBI; BJIaJICHUE TEPMUHOJIOTUYECKUM aImnapaTtoM; yMEHUE
OOBSICHSITh CYIIHOCTh, SIBJICHUN, MPOILIECCOB, COOBITHUM, JeJIaTh BBIBOABI U
0000IIIeHNs, J1aBaTh apryMEHTUPOBAHHBIC OTBEThI, NPUBOAUTH IPUMEDPHI;
cB0OOIHOE BJIAJICHUE MOHOJIOTUYECKOU peublo, JIOTUYHOCTD u
MOCJIEA0BATEIbHOCTh OTBETA; YMEHUE NPUBOAUTH MPUMEPHl COBPEMEHHBIX
po0sIeM u3ydaeMoii 00J1acTy.

OneHka «XOpoI0» CTaBUTCS, €CJIM OTBET OOHAPYKUBAET MPOYHBIE 3HAHUS
OCHOBHBIX MPOIIECCOB M3y4aeMOM MPEIMETHOM 00JacTH, OTIIMYAETCsl TTyOUHOU U
MOJTHOTOW PACKPBITHUSI TEMBI; BJIaJICHUE TEPMUHOJIOTUUYECKUM aImapaToM; YMEHUE
OOBSCHATH CYIIHOCTh, SIBJICHHI, IPOLIECCOB, COOBITHM, JenaTh BBIBOABI H
00001IeHns, JaBaTh AapPryMEHTHPOBAHHBIE OTBETHI, MPUBOJUTH TMPUMEPHI,
cB0OOIHOE BJIAJICHHE MOHOJIOTUYECKOM peublo, JIOTUYHOCTD u
MOCJEA0BAaTEIbHOCTh OTBeTa. OJHAKO JOMYCKAeTCsd OJIHA - JBE HETOYHOCTH B
OTBETE.



OneHka «yAOBJIETBOPHUTENbHO» CTABUTCS, €CJIIM OTBET CBHUJETEIBCTBYET B
OCHOBHOM O 3HaHUM MPOLECCOB M3y4aeMOW MPEAMETHOW OOJACTH, OTIMYAETCS
HEJOCTATOYHOW TITyOMHOW M TOJHOTOW PACKPBITHUS TEMBbI; 3HAHUEM OCHOBHBIX
BOMNPOCOB TEOpUH; ciab0 cHOpMHUPOBAHHBIMU HaBbIKAMU aHajdW3a SBJICHUH,
IIPOLIECCOB, HENOCTATOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAHHBIE OTBETHl U
IPUBOJUTH IPUMEPBI; HEJOCTATOUYHO CBOOOJHBIM BJIAJIEHUEM MOHOJIOTMYECKOU
peYblo, JIOTUYHOCTBIO U IIOCJIEA0BATEIBHOCTEIO OTBETA. JlOIyCKaeTcsl HECKOJIBKO
OLIMOOK B CO/IEPKAHUN OTBETA; HEYMEHHE MPUBECTU MPUMEP PA3BUTHSI CUTYalUH,
MIPOBECTH CBS3b C APYTUMHU aCIEKTaMU U3y4aeMoi 00JIacTH.

OueHka «HeyI0BJIETBOPUTEIBHO)» CTAaBUTCS, €CIIM OTBET OOHAPYKUBAET
HE3HAHHWE TMPOIECCOB H3yyaeMOW MpeIMETHOM 007acTH, OTJIWYaIOIIUICS
HErNyOOKMM pacKpbITUEM TEMbl; HE3HAHHUEM OCHOBHBIX BOIIPOCOB TEOPUH,
HEC(OPMUPOBAHHBIMY HaBbIKAMHU aHalIM3a SIBJICHUM, NPOIECCOB; HEYMEHUEM
JaBaTh apryMEHTUPOBAHHbIE OTBETHI, CJIA0bIM BJIAJIEHUEM MOHOJIOTHYECKOM
peubl0, OTCYTCTBHEM JIOTHYHOCTM M IIOCJIENOBATEIBHOCTH. Jlomyckarorcs
cepbe3Hble OMMOKM B  COAEpPXKAHUM  OTBETA; HE3HAHHE COBPEMEHHOMU
po0IeMaTUKH U3y4aeMoil 001acTH.

KoMiuiekT 3agaHui 1Jisi KOHTPOJIbHOM PadoThI

Tema 1. Il puHumMnbl padoThI JIa3epoB

Bapuanr 1.. Koa¢ppuuuenTsl JitHIITEHHA

Omnpenenenue pusnku nazepo. MHIylIMpoBaHHbBIE U CIIOHTAHHBIE IEPEXOIBI,
ko3 uienTs! DifHIITelHa. CBOMCTBAa MHAYLIUPOBAHHOTO U3TyUYEHUS.

Bapuanr 2. lllupuna JuHumn

EcrecTBeHHOE BpeMs JKH3HU, IIMPUHA CHEKTPA CIIOHTAHHOTO M3IIy4YECHUS.
JlopenueBa ¢opma nuHuu. OJHOPOAHOE W HEOAHOPOAHOE yiiHupeHuda. ['ayccoBa
¢dbopMa TMHUY TIPU JOTIIEPOBCKOM YITUPEHUU

Bapuant 3. Ycuiaenue

[Tormomenne n ycunenue. AktuBHasi cpena. Ceuenue noromieHus. ddexr
HACBILIEHUS.

Bapuant 4. Jlazepbl ycuJauTen

VYcunenue u renepanus. [lonoca nponyckanus ycuiautens Oeryuiei BOJHBI.
[[lym kBaHTOBOrO  ycuiutTens. MakcuMmanbHass  BBIXOAHAS  MOIIHOCTb.
NMnyneCHBIM pEeXUM, MaKCHUMajbHas BBIXOJHAs HSHEPrusi, U3MEHEHHE (POpMbI
UMITYJIbCA IPY HEJTMHENHOM YCUJIEHUH.

Bapuanr 5. I'eHepauus usrydyeHust

OTKpBITBI pe30HATOp, €ro A0OpOTHOCTh. PereHepauus pe3oHaTopa IpH
ycwieHud. 1IpoxonHoN pe3oHaTOpHbIM ycwinTenb. OTpakaTelIbHBIA YCUIIUTEb.



VYcnoBusi  camoBO30yXJeHMs.  YCIOBUS — pe3oHaHca. YacTtoTa TeHepaluu.
MakcuMaibHasi BBIXOJIHAsI MOIIIHOCTb.

Bapuanr 6. OnTuyeckue pe3oHATOPbI

OTKpBITBIE pE30HATOPHI, IpopexuBaHue crnekrpa. Yuciao dpenens. Mogpl.
BpeMms xu3HM MOJBI TAaCCUBHOTO pe3oHaTopa. Judpakiumonnsie norepu. Metoj
®oxkca u JIu. nTerpanbHoe ypaBHEHHE OTKPBHITOro pe3onaropa. KoHdokaabHbIM
pe3onatop. Pacnpenenenue nomsi.

Tema 2. Tunbl J1a3epoB U UX CBOICTBA

Bapuanr 1. I'a3oBble J1a3epbl

CBoiicTBa W 0OCOOEHHOCTH Tra3000pa3HbIX cpel. |'enuii-HEOHOBBINM Jas3ep,
cXema YpOBHEM, MOLTHOCTb U IIMPUHA JIMHUH U3ITyYCHHUS.

Bapuanr 2. MoHHbIe J1a3epbl, JIa3epbl HA Mapax MeTA/LI0B (2 yaca)

AproHoBblii  nazep. JIByxcTyneH4yaToe BO30YyXKIEHHE. 3aBUCUMOCTb OT
IUIOTHOCTHU TOKa pa3psaja. Y ciioBue HHBEpcuu. D(PPeKT nepekauku raza B paspsje.
['enuii-kagMueBsbiii na3zep. [IeHHUHTOBCKUN MEXaHU3M UOHU3AIMH U BO30YXKICHUSI.
KIIZI rasopaspsaubeix nazepoB. CamoorpanndeHHble nepexoasl. KIIZI, sHeprus,
MOIIHOCTh JIa3€pOB HAa CaMOOTPAHUYEHHBIX Iepexonax. MenHbl nasep, cxema
YPOBHEM, TapaMeTPhI Jiazepa.

Bapuant 3. TBepaoreabHbIe J1a3epbl

Pyb6unossiii 1azep, Nd:YAG nazep.

Bapuanr 4. Ilo,1ynpoBOAHNKOBBIE JIa3epPbl

Jlazepsl Ha TOMO- U reTepornepexoaax. Jlazepsl ¢ pacnpeaeneHHon oOpaTHOM
cBs3b10, PBO nazepsl, nepectpanBaeMbI€ JIa3ephl.

Bapuanr S. CO2 n1a3epsbl

HenpepsiBHas renepanus, TEA CO; nazepsl

Bapuanr 6. JIazepbl cBepXKOPOTKHX MMILYJIbCOB

Turtan-candupoBsiii  nazep. [‘eHepanuss W yCHIEHHE YIBTPAKOPOTKHUX
HMMITYJIbCOB.

Kpurepuu oieHKH BbINOJHEHU KOHTPOJIbHON Pad0ThI

Otmertka "Otanyno"
BepHno BeinonneHo 6osee 85% 3agaHuid.

Ormetka "Xopomo"
Bepno BeinonHeno 75-85% 3ananuii.

OtMmetka "Y JOBIETBOPUTEIHHO"
Bepno Bbinonneno 60-75% 3agaHuid.
Otmetka "HeynoBieTBopUTebHO"

Bepno BbinonHeno menee 60% 3agaHuid.



