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1 Heau v 3a1a4m U3ydeHHUs TUCHUTITHHBI (MOTYJINA).

1.1 Ileab ocBOEHUA AU CIUTIIAHBI.

Lenpto auctumumabl «Teoprs U MpUMEHEHHE JIa3epOBy» SBISACTCS O3HAKOMJIEHUE C (u-
3UYECKUMHU MPUHIUIIAMU CO3JIaHUS U BO3MOXKHOCTSIMU MPAKTUYECKOT'O MCIIOJIb30BAHUS ONTHYE-
CKHMX KBAaHTOBBIX T'€HEPATOPOB (J1a3epOB).

1.2 3agauu TUCHUILINHLL.

3agavuaMu AUCIUTUTHHBI « Teopusi U TPUMEHEHHUE JIa3€POBY SIBIISIFOTCS

— (OpMHUPOBAHHE CUCTEMATHUYECKUX 3HAHUI 1O OCHOBHBIM pasjeliaM TEOpPUH JIa3epoB,
HEOOXOMMBIX JIJIsSI BBITIOJHEHUS CaMOCTOATEIbHBIX HAYYHBIX HCCIAEAOBAHUN U JIaOOPATOPHOTO
NpaKkTUKyMa B paMKax yuyeOHOro Kypca;

— O3HAKOMJICHUE C MHOTOUMCICHHBIMHU HAIIPABICHUAMH ITPAKTUYECKOTO MPUMEHEHHUS Jia-
3epOB;

— BBIPa0OTKAa Y MaruCTPaHTOB HAaBBIKOB CaMOCTOSATEJILHON y4eOHOU NesITebHOCTH, Pa3-
BUTHUE Y HUX MMO3HABATEILHBIX TOTPEOHOCTEH.

1.3 MecTo AMcUMIIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHOil MPorpaMMai.

Hucnnnmuna «Teopus 1 NpUMEHEHHUE J1a3€pOB» OTHOCUTCS K BapUaTUBHOM 4acTu bio-
ka 1 "ucuunmuasl (Moxynu)" yueOnoro ruiana 03.04.02 dusuka npoduns «Dusnka KOHICH-
CHUPOBAaHHOT'O COCTOSIHMSI BEILIECTBAa» U OPUEHTUPOBAHA MPH MOJArOTOBKE MaruCTPaHTOB Ha U3Y-
yeHUH (PU3NYECKUX MPOIECCOB, MPOUCXOIAIINX B Ja3epax, KOHCTPYKLUHU JIa3epOB U 00JIACTH UX
npuMeHeHud. JlucuumniaHa 6a3upyercss Ha 3HaHUSX, NOJyYEHHBIX paHee MPU U3YYEHUU AUCLHU-
wnH «Ontuka» u «KBaHTOBast TEOPUSI».

1.4 IlepeyeHb MVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JMCHUILIMHE (MOAYJI10), CO-
OTHECEHHBIX € IVIAHUPYEeMbIMH Pe3yJIbTATAMH 0CBOCHHsI 00pa30BaTe/IbHON NPOrpaMMBbl.

W3yueHne qaHHOM yueOHOM MUCIMILIMHBI HAlPaBJICHO Ha (OPMHUPOBAHUE Y 00yJaroIuXcs 00-
menpodeccruonanbubix/mpodeccuonansubix kommneteHun (OIK/TIK)

Ne WNupekc | ConepxkaHue komie- B pe3ynbTare uzydenus ydeOHON TUCIUTUTMHBI
. | Komme- TeHIMH (WU e¢ Ya- o0yyJarommecs J0JKHbI
" | TeHUUHU CTH) 3HaTh yMeTh BJIA/IETh

1. IK-1 CIIOCOOHOCTBIO CaMO- | OCHOBHBIE TH- | IPUMEHATH METOAUKON
CTOSITEJIBHO ~ CTaBUTH | MBI COBPEMEH- | JIa3epbl ISl | IPUMEHEHUS
KOHKPETHBIE  3aJaud | HbIX JIa3epoB M | (PU3UUECKUX COBPEMEHHBIX
Hay4HBIX HCCIIEJIOBA- | HAIIPABJICHUS UCCJIEIOBAaHNM | J1a3epoB JUISE
HUN B oOmactu Gu3n- | MX Pa3BUTHSA TEXHOJIOTHYECKH
KM U peniarb Ux ¢ Io- X 1eeu u
MOIIBIO COBPEMEHHOM CHEKTPOCKOIHUH;
anmaparypel W HH- METOAaMU
(hopMaIMOHHBIX TeX- HUCIIOIb30BaHUS
HOJIOTUH C HCIOJb30- J1a3epoB B
BaHHEM  HOBEHIIIETO WHHOBAI[MOHHBIX
POCCHIICKOTO U 3apy- MPOEKTaxX
OEKHOTO OITBITa

3. OIIK-4 | crocoOHOCTRIO amarl- | BO3MOKHOCTH MIPUMEHSTh ajganTamnuen
TUPOBATHCA K U3MeE- WCIIONBb30BaHUS | JIa3€pbl B HE- | JIA3€PHBIX
HEHUIO Hay4HOT'O | JIa3epHBIX TpagUIMOH- TEXHOJIOTHH K
npoduiis CBOCH NPO- | MPUHIIUIIOB B | HBIX 00JACTAX | pa3InYHBIM
(dbeccuoHanbHONM Jesi- | APYTHX HaIpaBJIEHUsM
TEILHOCTH, COLIMO- | HAIlPaBJIEHUSX cBoOcCH
KYJIbTYPHBIX U COIIU- npogecCuoHaIb




No WNupekc | ConepxaHue KoMmiie- B pesynbrare uzydenus yaeOHOMN TUCITUTUTMHEI
L. | KOMIe- | TeHIuH (v e¢ va- oOyuarouecs T0JKHBI
TEHIIUU CTH) 3HATh yMeThb BJIaJIeTh
AJbHBIX YCJIOBUU A€si- HOU
TEIbHOCTHU JESTEIbHOCTH

2. CTpyKTYypa U coieprKaHue TN CIUIIHHbI.

2.1 PacnipeesieHue TPYA10€MKOCTH JUCUMILIHHBI 110 BUIaM padoT.

OO61as TpyA0EMKOCTh IUCLHUIUIMHBI cocTaBisieT 4 3ad.el. (144 yaca), ux pacupenenenue
0 BUJIaM padoT MPEICTABICHO B TaOIHIIE

(015 cmyoeumos ODO).
Bun yuebHOM paboTh Bcero Cemectpbl
4acoB (vacer)
B

KonrakTHasi pa6ora, B TOM YHcJIe: 32,5 32,5
AyIuTOpHBIE 3aHATHSA (BCEr0): 32 32
3aHATHS JEKIIHOHHOI'O TUIIA 16 16
JlabopaTopHbIe 3aHATHUs 16 16
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, PAKTHYE- ) )
CKHE 3aHATHUSA)
HNuas koHTaKTHas1 padoTa: 0,5 0,5
Kontpoins camoctositensaoi padotsl (KCP) - -
[Tpomesxxyrounas arrecranus (KP) 0,5 0,5
CamocrosiTesibHas padoTa, B TOM 4HcIIe: 758 | 75,8
[TpopaboTka yaeOHOTO (TEOPETHIECKOT0) MaTepraa 50 50
[TonroToBka K TeKymeMy KOHTPOJIO 25,8 | 25,8
KoHTpoJib: 35,7 35,7
[ToaroroBka K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh gac. 144 144

B TOM YK CJie KOHTAKTHasi 325 | 325

padora

3a4. ] 4 4

2.2 CTpyKTYypa IMCHUTIMHBI:
Pacnpenenenne BumoB y4eOHOU pabOTHI M HX TPYJOEMKOCTH TIO pa3JieaM JAUCIUTLTHHBL.
Paznensl qucnuIuineel, u3ydaeMsle B B cemectpe (ounas gpopma)

KomndgecTBo yacoB
Breayau-

Ne HaumenoBanue pasnenos Beero Ay;[:lg:g Had Topl}iliil

pabota

J | o3 | JP | CPC

1 2 3 4 5) 6 7

1. |HeoOxoaumble CBEICHUS U3 TEOPUH U3ITyUEHUS 12 2 - - 10
2.  |IlpuHUMI OecTBUS KBAHTOBBIX I€HEPATOPOB 16 | 2 - 4 10
3. |Pa3nuyHble TUIHI Ta3€POB 16 | 2 - 4 10
4. |Tonorpacdus 1 HeTMHEWHAas OTITHKA 12 | 2 - - 10
5. |Henwunueiinas ontuka 20 | 2 - 8 10
6. |IIpumeHeHue J1a3epoB B IPOMBIIICHHOCTH 12 | 2 - - 10
7.  |M3MepuTenbHbIC Ta3epHbIE CUCTEMBI 12 | 2 - - 10
8. |IIpumeHeHue na3epoB HaAyKe U TEXHUKE 78| 2 - - 5,8

Hmoeco no oucyunnune: 16 - 16 75,8




[Tpumeuanue: JI — nexuuu, 113 — npaktuyeckue 3ausats / cemunapsl, JIP — mabopaTopHble 3aHs-
tusi, CPC — camocrositenbHast paboTa CTyeHTa

2.3 Coaepxxanue pa3jiesioB TUCUHMIIUHBI:
2.3.1 3aHATHS JeKIMOHHOTO THIIA.

HaumenoBanue Popma Texyme-
No Coneprxanue pazaena ro
pasznena
KOHTPOJISL
1 2 3 4
1. |HeobOxomumeie cBe- |PacmpeneneHue aToMOB IO CTallMOHAPHBIM COCTOS- Omnpoc
JIEHUS U3 TEOPUHU HUSIM IIpU TEIUIOBOM paBHOBecuU. CIIOHTaHHOE U3-
U3ITy4eHUs Jy4YEeHHE U NOIJIOUIeHHEe cBeTa. MIHynpoBaHHbIE
nepexozsl B aromax. Koagdumments DitHmTeHA.
2. |lpuHuun nedictBust |YCuiIeHHE CBETa IMPH IPOXOXKACHUHU Yepe3 Belle- Omnpoc
KBaHTOBBIX I'€Hepa- |CTBO. MOJIEKYJISIPHBIN reHepaTop 31EKTPOMarHuT-
TOPOB HOTo u3ny4eHus (Mazep). KBaHTOBbIE cCTEMBI €
TpEMsI SHEPTETUUECKUMU YpOoBHAMU. [IpuHIMIT nei-
cTBUS U ycinoBust camoBo30yxxaenus OKI'. Pezona-
Topbl. ['ayccoBbl myuku cBeta. CBOMCTBA U3ITYyUCHUS
ONITUYECKOT0 KBAaHTOBOIO reHeparTopa. CTeneHb
MOHOXpoMaTHuHOCTH. OO011as KiaccupuKarus or-
TUYECKUX KBAHTOBBIX T€HEPATOPOB.
3. |Pa3nu4HbIe TUIIBI Cxema U xapakTepHble JaHHbIE. YTIpaBICHHUE U3ITY- Omnpoc
J1a3epoB yeHueM pyouHoBOTO s1a3epa. ['a3oBebiit nazep. [1o-
JTYIPOBOAHUKOBBIN J1a3ep. DIAEKTPOHBI IPOBOJUMO-
cTH U JpIpku. COCTOSIHUE C OTPULIATEIBHON TEMIIE-
paTypoli B nosynpoBoaHukax. [loaynpoBoauuko-
BbIN J1a3ep. Jlasep ¢ saepHoM Hakaykou. JIasepsl Ha
Kpacutensax. /[pyrue THUIBI J1a3epoB.
4. |Tonmorpadus OcHoBHbIE (pU3UYECKUE IPUHIIUITBI ToT0rpaduye- Omnpoc
CKOI1 3amucy ¥ cCUUThIBaHUS UH(popmanuu. Paznuy-
HBIE TosIorpaduueckre cxembl. 3aruch roJIorpaMm
Ha TOJICTOCJIOMHBIE SMYJIBCUU IO METOY JleHHCro-
Ka. Bo3MokHOCTb co3aanus rosorpaduyeckoit na-
msta 11 OBM.
5. |Henuneitnast ontuka |3aBHCHMOCTH CBOMCTB CPEIbI OT HHTCHCUBHOCTH Ompoc
najaromiero u3nydeHus. OTKIMK HeIMHEHHOU cpe-
Iibl HA BHEIIHEE Bo3zclicTBre. M3MeHeHne npo3pau-
HOCTH cpejibl o1 AelicTBueM cBeta. Camodokycu-
POBKa Jla3epHOro U3ny4yeHusi. MHOropOTOHHBIN (o-
TO3((HeKT.
6. |[Ipumenenue nase- |CBapouHbIe YCTAaHOBKH JIa3epHbIC TEXHOIOTUH B Omnpoc
POB B MPOMBINIJICH-  |MMUKPOJIEKTPOHMKE. JIazepHas 3akanka.
HOCTHU
7. |U3mepurenbhbie na- |[JomnepoBckuii aneMoMeTp. JIazepHble H3MEPUTEINH. Onpoc
3EpPHBIE CUCTEMBI Hutepdepometpsl. JIazepHbie naqpHOMEDHI.
8. |I[Ipumenenue naze- |[IpuMeHeHHE 1a3epOB B UCCICIOBAHUH OKPYXKAt0- Omnpoc

POB HAYKC U TCXHUKC

e cpenbl. JIasepHbIi ynpaBisseMblil TEPMOsIIEP-
HbIU cuHTE3. [I[puMeHeHne 1a3epoB B ONTUYECKON
cBs3u. BosnokonHas ontuka. Jlazepbl B BBIYKCIIHN-
TEJbHOM TeXHUKE. TepMOMarHuTHas 3aUCh U CUH-
TeIBaHHe HHPopMaIuu. JIazepbl B BOCHHOM JIeTie.




Henunelinas onTuka B 1a3epHOM TeXHUKE. JIa3ephl B
MenuiHe. JIazepHblid CKanbIeb.

2.3.2 3aHATHS CEMHUHAPCKOI0 THIIA.
3aHATHSI CEMUHAPCKOI0 TUIIA HE ITPEyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS.

dopma TeKy-
Ne HaumeHnoBanwue 1abopaTOpHBIX paboT IEro
KOHTPOJISI
1 3 4
1. |IIpuHIum neilcTBUS KBAaHTOBBIX TEHEPATOPOB Ortuer 1o
nabopaTopHOI
pabote (JIP)
2. |PaznuynbIC THIIBI Ta3€pOB JIP
3. |BbIHYX/I€HHOE€ KOMOMHAIIMOHHOE PACCESHUE JIP
4. |W3mepeHnue JJIMHBI BOJIHBI U3ITy4eHUs Jlazepa uHTepPepeHIuoOHHbIM Me- | JIP
TOJOM

2.3.4 llpumepHasi TeMAaTHKA KYPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboThl HE IPEIYCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOIMYECKOI0 o0ecneyeHus AJIsl CAMOCTOSATEILHOH padoThl
00y4YalIIMUXCS M0 TUCHUILINHE (MOYJII0)
[Tepeuyens yueOHO-METOAMUECKOTO 00€CTICUeHUS JUCITUTIITMHBI
Neo Bun CP TI0 BBITIOJIHEHHIO CAMOCTOSITEIbHOM paboThI

1 2 3
1 |IIpopabotka yueOHOro |MeToaudveckue yka3aHUs 10 OPTaHU3AIMH AyJANTOPHOW U BHEA-
(TEOpETHYECKOr0) MaTe- |yAMTOPHON CaMOCTOATENbHON paboThl, yTBEpKICHHBbIC Kades-

puana poil TeopeTHuecKod (PU3MKU U KOMIIBIOTEPHBIX TEXHOJOTHUH,
2 |lloaroroBka k Tekymiemy |IIpoTokoi Ne 9 ot «14» mapta 2017r.
KOHTPOJIIO

3 |IloaroToBka K SK3aMeHY

Y4eOHO-MeTOIMYeCKHe MaTepuanbl A CaMOCTOATENbHON pPaboThl OOydaroluxcs H3
YuCiia MHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 3710poBbsi (OB3) nmpenocrasistores
B (popMax, aIanTUPOBAHHBIX K OTPAaHUYEHHSIM UX 3/I0POBbs U BOCHPUATHS HHPOPMALIUN:

Jji U1l ¢ HapyIIEHUSIMU 3pEHUs:

—B NeyaTHOW (popMe YBETMUEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOI'0 JOKYMEHTA.

JI1st v ¢ HapyLIEHUSIMU CiTyXa:

— B TIe4aTHOU (hopme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

JUi AL ¢ HapyIIEHUIMU OTIOPHO-/ABUTaTENBHOIO alniapara:

— B IIEYaTHOM (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

JlanHbIi epeyeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Yy-
YAIOIIUXCS.



3. O6pa3oBaTe/ibHbIe TEXHOJIOTHH.

B npouecce npenogaBaHus JUCHUIUIMHBI 71 pe€aTu3alliid KOMIIETEHTHOCTHOTO MOJIXO0-
Ja TPeIyCMaTpPUBACTCS HWCIOIb30BAaHUE B YU4EOHOM MpOIECCe AKTHBHBIX W HMHTEPAKTHUBHBIX
dbopM TIpOBEACHHS 3aHATHUN, TNPUMEHSIIOTCS OOpa30BaTeIbHBIE TEXHOJOTHH JICKIIMOHHO-
HK3aMEHALMOHHOM cucTeMbl 00yueHus. JMCUMIUIMHA TIpeAnosaraeT UCrojib30BaHUE TaKOW WH-
TEPaKTUBHOW 00pa30BaTEIIbHOM TEXHOJIOTHH, KaK «J[uckyccusy».

Juckyccus

Omna sBiisieTcsl OJHON M3 BakHEWIMX (opM 00pa30BaTENbHOU JEATEIBHOCTH, CTUMYJIU-
pyIolIel MHULIMATUBHOCTD YYalIUXCs. YUeOHbBI MaTepual B XOJ€ TUCKYCCHU YCBaWBAaeTCs 3a
CYET:

. obmeHa nH(popMaIe MexXay y4aCTHUKaMU;

. Pa3HBIX MMOJIX0/I0B K OJJHOMY U TOMY K€ ITPEIMETY;

. COCYIL[ECTBOBAHUS PA3INYHBIX, BIUIOTh JI0 B3AHMOUCKITIOYAIOIIHX, TOUSK 3PCHHS;
. BO3MOYKHOCTH KPUTHKOBATbh U Ja)K€ OTBEPraTh JIr000e MHECHHE;

. MOMCKA TPYIIIOBOIO COTJIAIICHHSI B BUJIC OOIIET0 MHEHHSI WII PELICHUSI.

3agaua TMCKYCCUU — KOJUICKTUBHO, C Pa3HBIX TOYEK 3PEHUS, IOl Pa3HBIMH yTIIaMu 00Cy-
JUTh U UCCIIEZIOBATH CIIOPHbIE MOMEHTHI. OCHOBHBIE IIPABUJIA BEACHUS JUCKYCCUU:

. HeJb3s KPUTUKOBATD JIFO/ICH, TOIBKO UX UICH,

. 1[eJTb TUCKYCCUU HE B ONPeAeTICHUH MOOEIUTENsI, a B KOHCEHCYCE,

. BCE YYACTHHKH JIOJKHBI OBITH BOBJICUYEHBI B IUCKYCCHIO;

. BBICTYIUICHUSI TOJDKHBI TPOXOAUTH OPTraHU30BAHHO, C Pa3peIICHUs BEAYIIEro, me-
penajika HeJJoNyCTUMA;

. KaXKJIbI YYaCTHUK JJOJIKEH UMETh IMPABO U BO3MOKHOCTh BBICKA3aThC;

. 00CYKJICHUIO MOJIeKAT BCE TIO3HIINHU; — B TIPOILIECCE AUCKYCCHH YYACTHUKHA MOTYT
W3MEHUTH CBOIO MO3UIIUIO;

. CTPOUTH apTYMEHTAIHIO HE00X0IMMO Ha OeCCIOPHBIX (DaKTax;

. B 3aKJIFOYCHHUE BCET/IA I0JHKHBI TTOIBOJIUTHCS UTOTH.

ITo xoxy nuckyccuu mpenojiaBarenb AOKEH CIEAUTh, YTOOBI CIUIIKOM 3MOIMOHATIbHBIE
U Pa3rOBOPUYMBBIC YYalllMecs He NMOJAMEHWIN TeMY, U YTOObI KpUTHKA MO3UIHMI Apyr Apyra Obuia
o0ocHoBaHHOH. CoeanHeHre paboThl B TPYMNIax ¢ peuieHHueM NpOoOJIEMHON CUTyalluu CO3/1aeT
HanOonee 3¢exkTuBHBIE ycI0BUA Uil OOMeHa 3HAHUSAMH, UJIEIMH U MHEHHMSIMHU, oOecriedrBaeT
BCECTOPOHHUI aHaIU3 U 0OOCHOBAaHHBIN BBIOOp pelieHns TOW Ui MHOW TeMbl. CTy/IEeHThI OBJla-
JICBAlOT OPaTOPCKUMHU YMEHUSMHU, UCKYCCTBOM BEJIEHUS IMOJEMHMKH, YTO CaMO MO ce0e BHOCHUT
BaXHBIN BKJIAJ] B UX JIMUYHOCTHOE pa3BUTHE.

VYcnemHoe ocBoeHHE MaTepualia Kypca MpearnosaaraeT OoJbIIyI0 CaMOCTOSITEIbHYIO pa-
60Ty MarucTpoB 1 PYKOBOJICTBO 3TOM pabOTON CO CTOPOHBI NPENoAaBaTeNeH.

JUis U1 ¢ OrpaHWYeHHBIMH BO3MOKHOCTSIMH 3/I0POBbsSI MPEAYCMOTpPEHA OpraHu3alus
KOHCYJIbTAIM C MCIIOJIb30BAaHHEM JIEKTPOHHOH MOUTHI.

4. OueHoYHbIE CPeICTBA ISl TEKYIIEro KOHTPOJISA YCIeBAeMOCTH U MPOMEKYTOYHOIH
aTTecTalMu.

4.1®oH7 OLIEeHOYHBIX CPEACTB /1JIsl IPOBEIeHUs TEKYIEero KOHTPOJIs.

Jnst mpoBepKM 3HAHMM HA 3aHATUSX MPEAYCMOTPEHBI KOHTPOJIbHBIE BONPOCHI B KOHIIE
KXo 1abopaTopHON pabOThl W MEpeueHb TeM I KPYTJIOro CTONa, KOTOPBIH MPOXOIUT B
dbopMe ompoca Mo TeMaM JIUCHUTUTHHEIL.

4.1.1 TlepeyeHb QMCKYCCMOHHBIX TeM JJIsl KPYIJIOTO CTOJIa (IMCKYCCHHU, MOJEMUKH,
AUCIYTA, 1e0aTOB):

1. CrioHTaHHOE H3Iy4YeHHE U TOTJIOUIeHUEe cBeTa. VMHIylupoBaHHbIE NEpexoiabl B
atromax. Koa¢pdunumentsr DitHireiina



2. VYcuiienue cBera npu MpOXOKICHUN YEPE3 BEMIECTBO. MOJIEKYIISAPHBINA F€HEPAaTOP
JIEKTPOMAarHUTHOTO U3JIyuyeHus (Maszep).

3. Pe3onatopsl. ['ayccoBsl myuku cBeta. CBOMCTBA M3Iy4EHHs] ONTUYECKOTO KBaH-
TOBOT'O TeHepaTopa.

4. JIazepsl HAa TUAIIEKTPUYECKUX KPUCTAILIAX.

5. I"a3oBble ma3epshl.

6. [TonynpoBOIHUKOBBIE Ja3epHhl.

7. Jlazepbl Ha CBOOOTHBIX JEKTPOHAX, PEHTT€HOBCKHE U FaMMa-JIa3ephl.

8. OcHoBHBIE (PU3NYECKUE TPUHITUITBI TOJIOTPaPUUECKON 3aUCH U CUNTHIBAHUS MH-
dbopmariuu.

9. 3aBUCUMOCTh CBOMCTB Cpe/ibl OT MHTEHCUBHOCTH MAJAI0ONIEr0 U3ydeHus. OTKIUK
HEJIMHEHOM Cpe/ibl Ha BHEITHEE BO3CHCTBHE.

10.  IlpumeHeHue j1a3epoB B MPOMBIIIICHHOCTH.

11.  M3meputenbHbIE Ja3€PHBIE CUCTEMBI.

12.  IIpumeHeHue J1a3epOB HAYKE U TEXHUKE.

412 Tlpumep KOHTPOJILHBIX BONIPOCOB /1JIsl 1a00pPaTOpHOIi padoThI:
Jlabopamopnas paboma Nel: [Ipunyun Oelicmsusi K8AHMOBbIX 2EHEPAMOPO8.
KoHTponbHbIE BOIIPOCHI:

1. KaxoBbI 00111€ IPUHIMIIEI PA0OTHI Jiazepa?

2. YTo Takoe CIOHTAaHHOE U BBIHYK/IEHHOE H3ydeHus? B uem ux otnuuane?

3. KakoB ¢usuueckuii cmpicn koddduurentoB Diinmreitna? KakoBa cBsS3b MEXIy HU-
Mu?

4. Yto Takoe nHBepcHas 3aceqeHHocTh? KakuM 00pa3oM ocyIecTBIsSeTCs] MHBEPCHAs 3a-
CEJICHHOCTbH B J1azepe?

5. Ha kakux crekTpalibHbIX JIMHUAX OCYILECTBISETCS reHepanus B jgasepe? SABIAroTCs U
YCIIOBHS TEHEPALMHU HA KXKI0W JTMHUN HE3aBUCUMBIMU?

6. KakoBa posib pe3onaTopa B popMHUpOBaHMH I'€OMETPUHN BBIXOTHOTO IIy4Ka M €T0 CIEeK-
TpaJIbHOTO cocTaBa?

7. YeM onpenensieTcs COCTOSHUE MOJISIPU3ALINHY JIa3epHOTro Jy4a?

4.2 ®oHJ OLIEHOYHBIX CPECTB /s MPOBeAeHHs POMEKYTOUHOI aTTecCTAlMN.
@DoH/1 OLIEHOYHBIX CPEACTB ISl IPOBEICHHS TPOMEKYTOUHOM aTTECTAllUU BKIIFOUAET BO-
MPOCHI JI MOATOTOBKH K 3a4ETY U 3K3aMEHY.

4.2.1 Bonpochl Il NOATOTOBKH K 3a4eTy.
Heo6xomuMmeble cBeleHUs U3 TEOPUHU U3TyUCHUS.
[TpuHIMIT 1eCTBHS KBAHTOBBIX T€HEPATOPOB.
Paznuunble THIBI 1a3€POB.

lNonorpadus u HeNMMHEHHAsI ONTHKA.
[Ipumenenue nazepoB B IPOMBIIUIEHHOCTH.
N3mMeputenbHbIe Ja3epHbIE CUCTEMBI.
[IpuMeHeHne na3epoB HayKe U TEXHHUKE.

NoakowdE

4.2.2 Bonpochl 151 NOATOTOBKH K IK3aMEHY.

1. Pacnpenenenue aTOMOB IO CTAI[MOHAPHBIM COCTOSIHUSM TPHU TEIUIOBOM PABHOBECHHU.
CnoHTaHHOE U3J1y4E€HHE U TIOTJIOLICHUE CBETA.

2. UanynupoBaHHbIe Tiepexoabl B atoMax. Kosddunmentsr DitHmTeiHA.

3.Ycunenue cBeta Npu NpOX0XKIECHUH Yepe3 BEeIecTBO. MoJIeKyIIpHbII reHepaTop
AIIEKTPOMAarHUTHOTO U3ITyYeHHs (Mazep).

4. KBaHTOBBIE CUCTEMBI C TPEMS IHEPreTUUECKUMHU YpoBHAMHU. [IpuHIun neicTBus u
ycnoBus camoBo30yxieHust OKI'. Pe3onatopsr.



5. CBO#CTBA U3JIyYEHUs ONTHYECKOTO KBAHTOBOrO reHeparopa. CTeneHb MOHOXpOMAaTHY-
HOCTH.

6. O011as kaccupuKanus ONTHYECKUX KBAHTOBBIX T€HEPATOPOB.

7.CxeMa U xapakTepHbI€ JaHHbIE TBEPAOTEIBHOTO J1a3epa. Y IPaBICHUE U3ITyUYEHUEM PY-
OMHOBOTO J1azepa.

8.1'a30BbIl 1azep. COCTOSIHUE C OTPULIATEIILHOM TEMIIEPATYpOl B MOJIYIPOBOJHUKAX.
[TonynpoBOIHMKOBBIN Ja3ep.

9.JIazep ¢ smepHoOM Hakauko. JIazepsl Ha KpacuTenax. [Ipyrue TUIbl J1a3eposB.

10.OcHoBHbIE (hU3HYECKHE TPUHIIMITBI TOI0rpadUUECcKOi 3aucu U CYUThIBaHUA UH(OP-
MallUH.

11. Pa3znuuaHble rosiorpadu4eckie CXeMbl. 3aiCh TOJIOTPaMM Ha TOJICTOCIONHBIC IMYITh-
cuu 1o Merony /lenucroxa.

12.3aBUCUMOCTH CBOMCTB Cpe/ibl OT MHTEHCUBHOCTH MaIalomIero u3nydeHus. OTKINK He-
JIMHEMHOM cpelibl Ha BHEITHEE BO3/ICHCTBHE.

13. M3MeHeHue Npo3pavHOCTH CPEIbI IO JEHCTBUEM CBETA.

14. CamodokycupoBKa JiazepHOro uznydeHusi. MHOroGoToHHBINH (GoTOdIPDEKT.

15. IIpumeHeHue na3epoB B NpOMbIILIEHHOCTH. CBapouHble ycTaHOBKU JlazepHbie Tex-
HOJIOTMHM B MUKPOJRJIEKTpOoHUKE. JlazepHas 3akanka.

16. JlormepoBckuii anemoMeTp. JIazepHole usmepurenu. Matepdepomerpsl. JlazepHbie
JaTIbHOMEPHI.

17.IIpumeHeHue J1a3epoB B UCCIIEIOBAHUN OKPYKAIOIIEH CPEBL.

18.JIa3epHblil ynpaBiisseMblil TEPMOSIEPHBIN CUHTE3.

19.ITpumeHeHue 1a3epoB B ONITUYECKON CBsA3U. BoslOKOHHAs onTHKA.

20.Jla3epnl B BBIYMCIUTEIHHOM TEXHUKE. Te€pMOMAarHUTHAasl 3alUCh U CYUTHIBAHUE WH-
dbopmariuu.

21.JIa3epsl B BOEHHOM JIEI€.

22.HenuHelHas ONTHKA B JTA3€PHOU TEXHUKE.

23.JIazepbl B MEIUIIMHE.

Oo0pa3zen 3x3aMeHAIlMOHHOT0 OMJIeTa

denepanbHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTEILHOE YUPEXKICHHE
BBICIIETO 00pa30BaHMs
«Ky0aHckuii rocy1apcTBeHHBIH YHHBEPCHTET)
(®I'BOY BO «Ky6I'V»)

Kadenpa Teopernyeckoit Gu3NKN M KOMIBIOTEPHBIX TEXHOJIOTUN
Hamnpasnenue noarorosku 03.04.02 dusnka

(«Pu3nKa KOHJIEHCUPOBAHHOT'O COCTOSIHUS BEIIIECTBAY)
2018-2019 yu. ron

Hucuunnuna «Teopust 1 mpuMEHEHUE J1a3€POB»

SK3AMEHAILIMOHHBIN BUJIET Ne 1

1. PacnpeneneHue aTOMOB 110 CTallMOHAPHBIM COCTOSTHUSIM IIPH TEIUIOBOM PABHOBECHH.
CroHTaHHOE U3JTyYeHHE U MOTJIOIIEHUE CBETa.
2. Jlazepsl B METUIIMHE.

3aB. kadeapoi
TEeOpeTU4ecKor (PM3UKHU U KOMITBIOTEPHBIX
TEXHOJIOTHUH, 1. ¢.-M. H. IOIIEHT B.A. Hcaes




OrneHOYHbIE CPEICTBA I MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3/10pO-
Bbsl BHIOMPAIOTCS C YIETOM UX WHAWBUIYAIbHBIX ICUXO()U3NYECKIX 0COOEHHOCTEH.

— IIpH HEOOXOANMOCTH MHBAIMAM M JIMLAM C OTPaHUYCHHBIMUA BO3MOYKHOCTSMH 3]10PO-
BbSI IPEIOCTABIISCTCSA JONOJHUTEIBHOE BpeMs ISl IOATOTOBKU OTBETA HA SK3aMEHE;

— IIpY TIPOBE/ICHUH TIPOLETYPHI OLIEHUBAHUS PE3YJIBTATOB 00YUYEHUSI MHBAJIHMJIOB H JIUI] C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 370POBbSI ITPEAYCMATPUBACTCS MCIIOIb30BAHNE TEXHUUECKUX
CpPE/ICTB, HEOOXOAMMBIX UM B CBSI3H C X MHIUBHIYAIbHBIMH OCOOCHHOCTSIMU;

— IpU HEOOXOAMMOCTH JUTS OOYYAIOIIUXCS C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI
U WHBAJIHUJIOB IMPOLEAypa OLCHUBAHUS PE3yJIbTaTOB OOYYEHHUS MO IUCIHILIMHE MOXET MpPOBO-
JIMTHCS B HECKOJIBKO ATAIOB.

[Iponienypa OleHUBAaHUS PE3YJIbTATOB OOYYEHUS MHBAJIMIOB M JIUI C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 3/10POBbS 110 JUCLUILIMHE (MOIYINIO) MPEAYCMaTPUBACT IPEIOCTaBICHUE HH-
¢dopmanuu B popmax, afanTHPOBAHHBIX K OTPAHUYEHUSAM UX 3I0POBBs M BOCIIPUATHUS HHPOpPMa-
1812078

JI7st a1 ¢ HapyIIeHUSIMH 3PSHUS:

— B IIEYaTHOH (OopMe YBETHMUCHHBIM HIPU(TOM,

— B )OpMeE AIIEKTPOHHOTO JIOKyMEHTA.

JIist mu ¢ HApyLIEHUSAMU CIIyXa:

— B ieyaTHOU (hopme,

— B (hopMe DIIEKTPOHHOTO TOKYMEHTA.

JInst a1 ¢ HapyIIeHUSIMHA ONIOPHO-JIBUTaTeIbHOTO arnapara:

— B ieyaTHOU (hopme,

— B )OpME AIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIH 1IepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTa 00Yy-
YaIOIINXCAL.

S. IlepeyeHb OCHOBHOM W JONMOJHHUTEJIbHOW Y4eOHOH JUTEpPATypbl, HEOOXOAU-
MOl 1J151 OCBOCHMS TUCHUILIMHBI (MOAYJIs1).
5.1 OcHoBHasi iuTEpaTypa:

1. Jlazepsr: npumenenus u npuioxenus / A.C. Bopeitmo [u ap.]. — CaHkT-
[TerepOypr: Jlanb, 2016. — 520 c¢. — Pexum noctyma: https://e.lanbook.com/book/87570.
2. bopeiimo A.C. Jlazepsr: yctpoiictBo u aevicteue / A.C. bopeiimo, C.B. MBakuH.

— Cankr-Ilerepoypr: Jlans, 2017. — 304 c. — Pexwum goctyna: https://e.lanbook.com/book/
93585.

5.2 JlonoJHUTEIbHAS JIUTEpPaTypa:

1. NpanoB N.I'. OcHoBbI kBaHTOBOM 3nekTponuku / M.I'. UBanos. - Poctos-n//: U3-
narenbctBo FOkHOTO (enepanpHoro ynuBepcutera, 2011. - 174 c¢. — Pexum pocryna:
URL.: http://biblioclub.ru/ index.php?page= book&id=241055.

2. [[TanmapoB C.M. Beenenue B Henuueitnyto ontuky / C.M. lllangapos. - Tomck:

TYCVYP, 2012. - 41 c. — Pexxum noctyma: URL: http://biblioclub.ru/index.php?page=book&id=
480458.

3. Manneio b.M. KorepeHntHas u HenuHelHas ONTHKA ()OTOHHBIX KPUCTAIIOB /
b.U. ManmenoB. — MockBa: ®usmaraur, 2009. — 208 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/59587.

4, CnpaBounuk mo ja3epam / mep. ¢ anria. A.M. [Ipoxoposa; pen.xon. C.A. Axma-

HoB, JI.H. Bruterxanun, A.A. Kamunckuit u ip. - Mocksa: Coserckoe paauo, 1978. - T. 1. - 503
c. — Pexxum nocryma: URL: http://biblioclub.ru/index.php?page=book&id=477453.

5. CrpaBouHuk 1o Jsazepam / nep. ¢ auria. A.M. [Ipoxoposa; pen.kona. C.A. Axma-
HoB, /I.H. Beierkanun, A.A. Kamuuckwuii u 1p. - Mocksa: CoBetckoe paano, 1978. - T. 2. - 400
c. — Pexxum noctyna: URL: http://biblioclub.ru/index.php?page=book&id=477452.


http://biblioclub.ru/
http://biblioclub.ru/index.php?page=book&id
http://biblioclub.ru/index.php?page=book&id=477453
http://biblioclub.ru/index.php?page=book&id=477452

6. Hepuuke @. Ilpuxnannas HenmuaeiHas ontuka / . Ilepuuke, [[. Munsuntep;
nep. ¢ anri. b.B. XXnanosa, H.W. Koporeesa; nog pen. C.A. AxmaHos. - Mocksa: Mup, 1976. —
260 c. — Pesxum moctyma: URL: http://biblioclub.ru/index.php? page=book&id= 477406.

7. Henone H.b. Henunetinast ontuka / H.b. Jlenone. — Mocksa: ®usmatiut, 2003.
— 64 ¢. — Pexxum pocryma: https://e.lanbook.com/book/2134.
8. TymaeB E. H. Ilporeccel nepeHoca sHEPTUU 3JICKTPOHHOTO BO30YXKICHUS B KOH-

JIEeHCUPOBaHHBIX cpenax: moHorpadus /E. H. Tymaes. - KpacHonap: [Kybauckuii rocymapcTBeH-
HbI yHuBepcutet], 2013.

5.3. [lepuoanueckue U3aHus:

1. KBaHTOBas 351€eKTPOHUKA.

2 ®du3zuka TBEPIOTO Tea.

3. Kypnai sxcriepuMeHTaaIbHON U TEOPETUUECKON (PU3HKH.
4 Kypnan puznyeckoit XUMHU.

6. Ilepeyens pecypcoB nHGOPMAIHOHHO-TEJIEKOMMYHHKAMOHHOM ceTn «HTEp-
HeT», He00X0AMMBIX /IJIS OCBOCHHS JUCHUILIMHBI (MOXYJIA).

1. Caiitr HayuyHoil OuOMMOTEKM CcHOHMpPCKOro (eaepaabHOrO  yYHHUBEpPCHUTETa
http://files.lib.sfu-kras.ru/ebibl/umkd/94
2. Caiit, coiepamuii  CHpaBOYHbIE  JAaHHBIE  PA3JIUYHBIX  KPUCTAJUIOB:

http://refractiveindex.info.
3. Odunmanbueiii cait ®IBYH «DHUAH»: http://www.lebedev.ru.
4. Odunmansheri cait ®PT'BYH «1O® PAH»: http://www.gpi.ru.

7. Meroauyeckue YyKa3aHusl A O0Oy4arIIUXcsl IO OCBOCHHMI0 JHCHUILIHHBI
(Mmopy.st).

[To kypcy mnpenycMOTpPEHO HpPOBEICHHUE JIEKIIMOHHBIX 3aHSATHI, Ha KOTOPBIX Jaercs
OCHOBHOW CHCTEMAaTU3UPOBAHHBIM MaTepUal.

ConpoBoXk/IeHHE CaMOCTOSATENbHON pabOThl CTYJEHTOB OPraHM30BaHO B CIEIYIOMIMX
dbopmax:

— o(opmileHHE OTYETOB 0 J1a0OpaTOPHBIM PabOTaM U MOJATOTOBKA K YCTHOW UX 3aILUTE;

— YCBOEHHE, NOIOJHEHHE W BHHMKAaHHWE B pa30upaeMble pa3fiesbl JAUCHUILUIMHBI TpU
MIOMOIIY 3HAHUH NOJIy4aeMBIX IIOCPEACTBOM M3yUEHUS PEKOMEHAYEMOU JINTEPATYPHI;

— KOHCYJbTAllUM, OPraHMU30BAHHBIE Ul DPA3bSICHEHHUS] MPOOJIEMHBIX MOMEHTOB IpPH
CaMOCTOSITEJIbHOM HM3yYeHMH Te€X WIM MHBIX aclleKTOB Pa3J/ielioB yCBaMBaeMOW MH(pOpMaluu B
JTUCIUIINHE.

B ocBoeHnn AMCHMIUIMHBI MHBAIWJAMHU U JMIIAMUA C OIPAaHUYEHHBIMU BO3MOXKHOCTSMU
310pOBbs OOJIBLIIOE 3HAYEHUE HMEET WHIUBHIyalbHass y4yeOHas pabora (KOHCYNbTALUU) —
JIOTIOJTHUTEIBHOE Pa3bsICHEHHE YUeOHOro MaTepuania.

WnauBuayanbHble KOHCYJIbTAllMM IO TPEAMETY SBISIIOTCS BaXXHBIM  (aKTOpOM,
CIOCOOCTBYIOLIMM MHJIMBUIyadu3aluid OOy4yeHUs! U YCTAHOBJIEHHUIO BOCIIUTATEIBHOIO KOHTAKTA
MEXJy IMpernojaBaTesieM W OOydyalolmMMCS HWHBAIMIOM WM JIUIOM C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBbSI.

8. llepeyens HHPOPMAIMOHHBIX TEXHOJIOTHI, HCTIOJIb3yEMBIX MPH OCYIIECTBICHUH
00pa30BaTeJbLHOI0 NMPOLEcca Mo AMCHUILIHHE (MOYJII0).

8.1 llepeyenn nHGOPMANMOHHBIX TEXHOJIOT Hii.

He npenycmorpeHo.

8.2 IlepeyeHb HEOOXOIMMOI0 MPOTPAMMHOI0 00eceYeHHusl.

IIporpaMMHBII TPOYKT JloroBop/nuueH3us

Omneparmonnas cuctema MS Windows 8, 10 Ne73-ADD/223-D3/2018 CornaiieHue



http://biblioclub.ru/index.php
http://files.lib.sfu-kras.ru/ebibl/umkd/94
http://refractiveindex.info/
http://www.lebedev.ru/
http://www.gpi.ru/

Microsoft ESS 72569510 ot 06.11.2018

WuterpupoBanHoe oducHoe npuinoxenune MS

Office Professional Plus

No73—-ADD/223-P3/2018 Coraiiesue
Microsoft ESS 72569510 ot 06.11.2018

Maremarnueckuii naket «Mathcad»

Nel27-AD®/2014 ot 29.07.2014

8.3 IlepeueHb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas oubnaroreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

2. Caiit, copeprkaliuii ClipaBOYHbIE TaHHBIE PA3TMYHBIX KPUCTAIUIOB, UCIOIB3YEMBIX JUIS
nazepos: http://refractiveindex.info.

3. DnexTponHas 6ubimoreynas cucrema "YHuBepcurerckas oubmuoreka ONLINE"
[DnexTponHsIii pecypc] — Pesxum noctyna: http://biblioclub.ru.

4. DnexTpoHHas OuOnMHoTeuHas cuctema nzaarenscera "Jlanp" [DnekTpoHHBIN pecypc] —
Pexxum moctyma: http://e.lanbook.com.

9. MarepuajibHO-TEXHHYECKasA 0a3a, HeoOXoAUMAasl JJIsl OCylleCTBJIeHUsI 00pa3oBa-
TeJIbHOI0 MpoLecca 1o JMCUUIIMHEe (MOAYJII0).

MaTepI/IaJ'ILHO-TeXHI/I‘IeCKOG obecreyeHne AU CHUITIIMHBI (MO'

No Bua pabot
IyJisl) ¥ OCHAIIEHHOCTh
1. JlexunoHHble 3aHATAA | YueOHas ayauTOpus I MPOBEICHUS 3aHITHH JIGKIIHOHHOTO
2. JlaGopaTtopHble  3aHs- | M1 JJADOPAaTOPHOI'O THIA; OCHALICHHOCTb: KOMIUIEKT Y4eOHOIl
THS mebenu Ha 16 mect; Anteuka «l'amo» (Habop u3aenuil Tpas-
MaTOJIOTUYECKUI TepBOM MEAMIIMHCKOW IOMOIIM); JIOCKa
yueOHasi MarHUTHO-MapKepHas; KOMIUIEKT riakaTtoB «Teopus
rpynmn», «P@uU3MYecKue CBOMCTBA KPUCTAJLUIOB»; KOMIIBIOTED-
Hoe ocHamienue II9BM — 4 mr. Ha 8 mocago4HbBIX MECT;
CPEJICTBA TYLICHHS: OTHETYILINUTENb
350040 r. Kpacuonap, yi. CraBpomosbekas, 149, Ne320C
3. ['pynmoBble  (MHIUBHU- | AYyAUTOPUH JJIsl IPOBEJCHUS TPYMIIOBBIX M MHIMBUIYaTIbHBIX
JyalbHbI€) KOHCYJbTa- | KOHCYIbTALUH; OCHAIIEHHOCTh: KOMILUIEKT y4€OHON Mebenu ¢
UK yueOnbiMu [I9BM na 14 mect; 1 [I19BM agmunuctpaTopa
(mpenosiaBaTeNnbCKuil); Tocka yueOHasi MAarHUTHO-MapKepHast
350040 r. Kpacnonap, yin. CraBpononsckas, 149, Ne 212C,
207C
4. Texkymuii ~ KOHTpOJb, | AyIUTOpUS JUIsl TEKYIIEro KOHTPOJS U IPOMEKYTOUHON
IPOMEKYTOUHAsi ~aTTe- | ATTECTALMU; OCHAIIEHHOCTh: KOMIUIEKT y4eOHOM Mebenu Ha 16
cranus MecT, JI0ocka yueOHasi MarHUTHO-MapKepHast
350040 r. Kpacuomap, yn. CraBpomomnsckas, 149, Ne320C
S. CamocrosrenbHas pa- | [loMemenne a1 caMOCTOSTENbHON pPabOTHI; OCHAIEHHOCTH:

oora

KOMIUIEKT yueOHoM Mebenu Ha 10 MecT, KOMIbIOTEPHOE OCHa-
menne I1DBM ¢ BO3MOXKHOCTBIO HMOAKIIOUEHUS K cetn «UH-
TEpPHET», MPOrPaMMOI 3KPAHHOTO YBEJIMYEHHUS U JIOCTYIIOM B
AIIEKTPOHHYIO MH(OPMALIMOHHO-00pa30BaTENbHYIO Cpe/ly YHU-
BEpCHUTETA

350040 r. Kpacnonap, ya. CraBpomnoinsckas, 149, Ne 208C
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