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1 Hesn u 3a1a4u U3yYeHUS TUCHUTLIMHBI (MOIYJIsI).

1.1 Iles1b OCBOEHMS TN CHUILIIUHBI.

Henpro quctuminHbl «Teopus U MPUMEHEHHE JIa3ePOBY» SIBJISICTCS O3HAKOMJICHHE C (U-
3UYECKUMU MPUHIUIIAMHU CO3/IaHUSI U BO3MOXKHOCTSIMU MPAKTUYECKOTrO MCIOJIb30BAHUS ONTHYE-
CKHUX KBaHTOBBIX T'€HEpPaTOpOB (JIa3epoB).

1.2 3agaun AUCHUILINHEL.

3agauaMu qUCHUTUIMHBL « Teopust u MpUMEHEHHE JIa3€POB» SBIISFOTCS:

— (GOpMHPOBAHHE CHUCTEMATHYCCKUX 3HAHHWMA M0 OCHOBHBIM pa3jiejiaM TEOPUHU JIa3epoB,
HEOOXOIUMBIX JUTSI BBITIOJTHEHHSI CAMOCTOSITEIIEHBIX HAYYHBIX HCCIICJIOBAHUN H JIAOOPATOPHOTO
IIPaKTUKyMa B paMKax y4eOHOIO Kypca;

— O3HAKOMJIEHHE C MHOTOYMCIICHHBIMHU HAIIPaBJIECHUSAMHU MPAKTHYECKOTO TPUMEHEHUS J1a-
3€pOB;

— BBIpabOTKAa Y MarucCTpaHTOB HABBIKOB CaMOCTOSITEIbHOW Y4eOHOW JEeSTEIHHOCTH, pa3-
BHUTHE Y HUX TIO3HABATEJIHHBIX TOTPEOHOCTEI.

1.3 MecTo AucuMIIMHBI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl.

Jucnunnuna «Teoprs 1 pUMEHEHHE J1a3epoB» OTHOCHUTCSA K BapUAaTHBHOW 4acTh bio-
ka 1 "ducuunaunasl (Moaynan)" ydyeOHoro miana 03.04.02 ®dusuka npoduisa «Pu3nuka KOHJIEH-
CUPOBAHHOI'O COCTOSIHMSI BELIECTBAa» M OPUEHTUPOBAHA IPH MOJArOTOBKE MAaruCTPaHTOB HA HU3Yy-
YeHUH (U3NYECKUX MPOLECCOB, MPOUCXOIAUIUX B Ja3epax, KOHCTPYKIUH Ja3epoB U 00JaCTH UX
npuMeHeHus. JucuunianHa 0a3upyercss Ha 3HaAHUSX, NOJYYEHHBIX paHee MPH U3yYeHUH TUCIU-
e «Ontuka» n «KBaHTOBas TEOpUI».

1.4 IlepeyeHb NJIAHMPYEMBIX Pe3yJabTATOB 00yUeHHs MO TUCIHILINHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMbIMHU pe3yJIbTATAMHU OCBOEHHUSI 00Pa30BaTeJbLHOM MPOrpaMMBbl.

N3yuenune nanHO#M yd4eOHOM MUCIMILIMHBI HAMPaBJIEHO Ha (popMUpOBaHHUE Yy 00YJArOIIHXCS 00-
mienpodeccruonanbHbIX/Tipodeccrnonanbubix kommneteHui (OITK/TIK)

Ne HNupexc | CoxaepxkaHnue Komie- B pe3ynbrare nuzydeHus: yueOHOUM TUCIUILIAHBI
. | Komme- TEHLUH (WU ¢ Ya- 00y4aroNMecst J0IDKHbI
TEHIIUU CTH) 3HATh yMeThb BJIaJIeTh
1. [K-1 CIIOCOOHOCTBIO CaMO- | OCHOBHBIC TH- | IPUMEHSATH METOAUKOM
CTOATENIbHO  CTAaBUTh | bl COBPEMEH- | JIa3ephl  JUISl | MPUMEHEHUS
KOHKPETHBIC  3a/1aud | HBIX J1a3epoB U | (U3HUYECKUX COBPEMEHHBIX
Hay4HbIX HCCIEA0Ba- | HAPABICHUS HCCIIeIOBaHUM | J1a3epoB JUTSt
HUW B 00jacTu (U3M- | UX PA3BUTHS TEXHOJOTUYECKU
KM M peliaTh uxX C Mo- X menem wu
MO0 COBPEMEHHOM CIIEKTPOCKOIHH;
anmaparypel W HH- METOIaMH
(hbopMaIMOHHBIX TEX- KCIIO0JIb30BAHUS
HOJIOTUM C HCIOJIb30- J1a3epoB B
BaHUEM  HOBEHIIIEro WHHOBAIIMOHHBIX
POCCHICKOTO U 3apy- MPOEKTax
OEKHOTO OIbITa
3. OIIK-4 | coCOOHOCTBIO afamn- | BO3MOXKHOCTU | MIPUMEHSTH ajganTanuei
TUPOBAThCA K H3ME- | UCIOJIb30BaHUS | Ja3epbl B HE- | JIA3EPHBIX
HEHUIO Hay4HOT'O | JIA3€pHBIX TpaAUIIOH- TEXHOJIOTHUH K
npoQuiis CBOCH Mpo- | MPUHIUMIOB B | HBIX 00NACTSIX | pa3iIMYHBIM
(eccoHanpHOW  Jesi- | IPYrux HaIpaBJIECHUSAM
TEJIbHOCTH, COIIMO- | HAIlPaBJIEHUAX cBOEH
KYJIbTYPHBIX U COLH- npodeccronans




Ne WNunekc | Conepxanue KoMmrie- B pesynbrare usyuenus yueOHON AUCIUIUIMHBI
. | KOMme- | TeHIuH (unu ee ya- oOyuaroluecs: J0HKHbI
TEHIUU CTH) 3HATH yMeThb BJIAJeTh
AIbHBIX YCIIOBHMM Jiesl- HOU
TEIbHOCTH JIESITEIIBHOCTH

2. CTpyKTYpa U coJiep:KaHue TUCHMHIIHHBI.

2.1 PacnipenesieHue TPyI10€MKOCTH JHCHUIIJIMHBI IO BUAAM padoT.

OO01as TpyA0E€MKOCTh TUCHUILTHHBI cocTaBiisieT 4 3a4.ei. (144 yaca), ux pacnpenescHue
0 BUIaM paloT NMPeACTaBIEHO B TabIHIe

(Onss cmyoenmog ODO).
Bun yaeOHoi paboThI Bcero CemecTpsl
4acoB (uacer)
B

KonTakTHasi paboTa, B TOM YHCJI€: 325 32,5
AyauTOpHBIE 3aHATHA (BCEro): 32 32
3aHaTus JEKIIHOHHOI0 TUIIA 16 16
JlaGopaTopHbIe 3aHATHUS 16 16
3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPHI, TPAKTHYE- ) )
CKHUE 3aHATHUSA)
HNuas koHTaKTHAs padora: 0,5 0,5
KonTtpons camocrositensHO# padotsl (KCP) - -
[Mpomexxyrounas arrecranus (MKP) 0,5 0,5
CamocrosiTeJbHasi paboTa, B TOM YHCJIe: 75,8 75,8
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 50 50
[ToaroroBka K TeKyIemMy KOHTPOJTIO 25,8 25,8
KonTpoJn: 35,7 35,7
[ToaroroBka k sK3aMeHy 35,7 35,7
O01mast Tpy10eMKOCTh qgac. 144 144

B TOM YN CJIe KOHTAKTHAaA 325 | 325

padora

3a4. e 4 4

2.2 CTpyKTYypa I CHUIIHHBI:
Pacnpenencnue BuaoB yueOHOM pabOThI M KX TPYAOEMKOCTH IO Pa3/ieiaM JUCIUTLINHBI.
Paznensl aucuunnuHel, u3ydaembie B B cemectpe (ounasa gpopma)

KomnuaecTBo yacos
AynutopHast Brcaynm-
Ne HanmenoBanue pasnenos Beero paGora ;(;%giz
J | 113 | JIP | CPC
1 2 3 4 5 6 7

1. |HeoOxomumbie CBEACHUS U3 TEOPHH U3ITy4EHUS 12 2 - - 10
2. |llpuHimn gefcTBHs KBAHTOBBIX T€HEPATOPOB 16 | 2 - 4 10
3. |Pa3znuuHble TUIIBI JIa3€POB 16 | 2 - 4 10
4. |Tonorpadus u HelMHEHHAS ONITHKA 12 | 2 - - 10
5. |Henuneiinas onTuka 20 | 2 - 8 10
6. |lIpumeHeHue na3epoB B MPOMBIIIJICHHOCTH 12 | 2 - - 10
7.  |/3mepuTenbHBIE JIa3epPHbIE CHCTEMBI 12 | 2 - - 10
8. |lIpumeHeHue na3zepoB HayKe U TEXHUKE 78| 2 - - 5,8

Hmoezo no oucyuniune: 16 - 16 75,8




[Mpumeuanue: JI — nekuuu, [13 — npakTuyeckue 3anatus / cemunapsl, JIP — 1abopaTopHbie 3aHsi-
tusi, CPC — camocrosTensHas paboTa cTyIeHTa

2.3 Coaeprxanue pa3/iesioB AUCHUIIUHBI:
2.3.1 3aHATHS JeKIMOHHOr0 THIIA.

HaunmenoBanne Popma Texyme-
No Coneprkanue pasnena ro
pazzena
KOHTPOJIS
1 2 3 4
1. |HeoOxomumeie cBe- |PacmpeneneHre aToMOB 10 CTaIIMOHAPHBIM COCTOS- Ompoc
JICHUS U3 TEOPUHU HUSM MPU TETUIOBOM paBHOBecur. CIIOHTAHHOE H3-
W3ITYYCHUS JydeHue U TOTIIONIeHHe cBeTa. MHayImpoBaHHbIe
nepexo/ipl B atoMax. Koapunuens! DWHIITEHHA.
2. |[lpuHumn neiictBust |YCHICHHE CBETA MPU MPOXOXKICHUH Yepe3 Belle- Omnpoc
KBAaHTOBBIX T€HEpa- |CTBO. MOJIEKYSPHBIN reHepaTop MJIEKTPOMArHuT-
TOPOB HOTro u3nnydeHus (masep). KBaHtoBble cuctemsl ¢
TpEMsI SHEPTETUUECKUMU YPOBHAMH. [[puHImn neu-
cTBUs 1 ycroBus camoBo30yxaeHust OKI'. Pe3ona-
Topsl. ['ayccoBbl myuku cBeTa. CBOMCTBA U3Ty4ECHUS
OTNITHYECKOTO KBAaHTOBOTO renepatopa. CrerneHp
MoHOXpoMaTugHOCTH. O0IIas KraccupuKams or-
TUYECKUX KBAHTOBBIX TEHEPATOPOB.
3. |Pa3nuuHbIe THIIBI CxeMa 1 xapakTepHbIe JaHHbIE. Y IPaBIICHNE NU3ITy- Ompoc
J1a3epoB yeHueM pyOMHOBOTO Ja3zepa. ['a3oBblii nazep. Ilo-
JYIPOBOAHUKOBBIN J1azep. DIEKTPOHBI MPOBOIUMO-
cTy U abIpkd. COCTOSTHUE C OTPUIIATEIILHOM TeMIIe-
patypoil B moiynpoBoaHUKax. [loaynpoBoaHuKo-
BBl J1azep. Jlazep ¢ spepHolt Hakaukoi. JIazepsl Ha
Kpacutensix. J[pyrue TUIIbI J1a3epoB.
4. |Tomorpadus OcHoBHbIE (PU3UYECKUE TPUHITUIIBI ToJIOTpaduye- Ompoc
CKOM 3amucH U cuuThiBaHus nHGopManuu. Paznny-
HBIE roJorpaguueckrue cXeMbl. 3alIUCh rOJIOTpaMM
Ha TOJICTOCJIOMHBIE AIMYJIbCUHU 110 MeTOoAy JleHucto-
Ka. Bo3aMoxHOCTH co3anus rojorpaduyeckoil na-
MATH 11 DOBM.
5. |Henuneitnas ontuka |[3aBUCHMOCTD CBOMCTB CPE/Ibl OT HHTEHCHBHOCTH Omnpoc
najarouiero u3nydeHus. OTKIMK HeJIMHEWHOM cpe-
IIbl Ha BHEIIHEe Bo3/eiicTBue. Mi3MeHeHue mpo3pau-
HOCTH CpeJibl o feiicTBrueM cBeTa. CaMooKycu-
POBKa Jla3epHOro u3nydeHus. MHOTOGOTOHHBIN (o-
TOAh(DEKT.
6. |[Ipumenenwue naze- |CBapouHbie yCTaHOBKH JIa3epHbIC TEXHOJIOTHH B Omnpoc
POB B IPOMBILIUIEH-  (MUKPO3JIEKTpoHUKE. JlazepHas 3akanka.
HOCTHU
7. |U3mepurenvHble na- |JlomiepoBckuii aneMometp. JlazepHble n3MepuTENH. Omnpoc
3€pHbIE CUCTEMBI NuTtepdepometpsl. JlazepHbie TanbHOMEDHI.
8. |[Ipumenenwue naze- |I[IpuMeHeHUe a3epOB B UCCIEIOBAHUH OKPYKakO- Omnpoc

POB HAYKC U TCXHUKC

el cpenbl. JIa3epHbIN yIpaBiasieMbli TEPMOsAEP-
HbII cuHTe3. [I[puMeHeHne 1a3epoB B ONITUYECKOM
cBs3U. BonokoHHas onruka. Jlazepsl B BBIUHCIIH-
TEJIbHOW TeXHUKE. TepMOMardHuTHas 3armuch U CUu-
ThIBaHUE WH(pOopMaluu. Jlazepsl B BOGHHOM JIElie.




Henunelinas ontuka B na3epHoil TexHuke. Jlazepsl B
MenuiuHe. JIazepHblil CKasbIIeb.

2.3.2 3aHATHS CEMUHAPCKOI0 THMA.
3aHATUS CEMUHAPCKOTO TUTIA HE IPEIYCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS.

®opma Teky-
Ne HaumenoBanue 1abopatopHbIx paboT 1IEro
KOHTPOJIS
1 3 4
1. |IIpuHuun nefcTBUS KBAaHTOBBIX F€HEPATOPOB Otuer no
nabopaTtopHOi
pab6ore (JIP)
2. |Pa3nu4HbIE TUITHI JTa3€pOB JIP
3. |BeIHyXIeHHOE KOMOMHAIIMOHHOE PACCESTHHE JIP
4. |W3mepeHnue JUIMHBI BOJIHBI U3Ty4Y€HU Ja3epa HHTepPEepeHINOHHBIM Me- | JIP
TOJOM

2.3.4 IlpuMepHasi TeMaTHKA KYPCOBBIX padoT (MPOEKTOB)
KypcoBsie paboTsl HE MPeTyCMOTPEHBI.

2.4 TlepevyeHb y4eOHO-METOAUYECKOTO O0ecTiedeHUsI IS CAMOCTOATEIbLHOH PadoThl
00y4aroIuXCcs M0 JUCHUIITIMHE (MOAYJII0)

[TepeueHb yueOHO-METOIUUECKOTO 0OECTIeYeHUS IUCIIUTITHBI
No Bun CP 10 BBITIOJTHEHUIO CAMOCTOSTEILHON pabOThI
1 2 3
1 |TIpopabotka yueOHOr0o |MeToaMUecKrue yKa3aHHs 0 OpPraHu3aldy ayJUTOPHON W BHea-
(TeopeTHUEeCcKoro) MaTe- |yaMTOPHOU CaMOCTOSATENLHON pabOThl, yTBEPKICHHbIE Kades-
puana poil Teopernueckoi (GU3MKM W KOMIIBIOTEPHBIX TEXHOJIOTHUH,
2 |[loaroroBka k Tekymemy [ipotokos Ne 9 ot «14» mapta 2017r.
KOHTPOJIIO
3 |IloaroToBka K sK3aMeHy

Y4eOHO-METOJUUECKIUE

MaTCprajibl IJIA CaMOCTOATEIbHOMN pa6OTBI 06yqa}oumxc;1 u3

YyClla MHBAJIUIOB U JIUI] C OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 370poBbs (OB3) npenocrasmnstorcs
B (hopMax, aTanTHPOBAHHBIX K OIPAHUYCHHSIM UX 37I0POBbs U BOCHPUATHS HHPOPMAIIH:

Jljis U1 ¢ HapyIIeHUSIMU 3PEHUS

—B MI€4YaTHOH opme yBeIUYEHHBIM HIpUPTOM,

— B hopMe 3NIEKTPOHHOTO IOKYMEHTA.

J7is nuIr ¢ HapyIIeHUsIMU CITyXa:

— B [Ie4aTHOH popme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.
JUist U1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO anrapara:

— B [Ie4aTHOH opme,

— B (hopMe 37IEKTPOHHOTO TIOKYMEHTA.
JlaHHBIH NepeyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Yy-
YarOIINXCS.




3. O6pa3oBare/ibHbIE TEXHOJIOTHH.

B npouecce npenosaBaHus IUCUUILIAHBI I Pealn3aliuyd KOMIIETEHTHOCTHOTO ITOJXO0-
J1a IpeyCMaTPUBAETCS UCTIOIB30BAHNE B y4€OHOM MPOIIECCe aKTUBHBIX M MHTEPAKTUBHBIX (hOpM
NPOBEACHUSI  3aHATHH,  TNPUMEHSAIOTCS  oOpa3oBaTelbHbIE  TEXHOJOTHH  JIGKIIMOHHO-
9K3aMEHAllMOHHOM cHucTeMbl 00yuyeHus. JMcUMIUIMHA TpenoaraeT UCIOIb30BaHUE TaKOW MH-
TEpaKTUBHOM 00pa3oBaTeIbHON TEXHOJIOTHH, KaK «Jluckyccus».

Juckyccus

Ona sBisieTcsl OJHON M3 BaOXHEUIHMX (OpM 00pazoBaTEIbHON JEATEIHHOCTH, CTUMYJIH-
pyrolell MHUIIMATUBHOCTh y4allMXcs. Y4YeOHbI Marepuall B XOJie JUCKYCCHM YCBaWBaeTcs 3a
CUET:

. oOMeHa HHpopmanen Mex1y yYaCTHUKaMU;

. Pa3HBIX MOJIX00B K OTHOMY U TOMY K€ TIPEIMETY;

. COCYIIECTBOBAHUS PA3IMYHBIX, BILIOTH JI0 B3aHMOUCKITIOUAIOIINX, TOUEK 3PECHUS;
. BO3MO’KHOCTH KPUTHKOBATH M JaXK€ OTBEPraTh JII000€ MHEHHE;

. MOVCKA TPYIIIOBOTO COTJIAIICHHS B BHJIE OOIIETO MHEHHS WITH PEIICHUSI.

3aiaya TUCKYCCHH — KOJUIEKTUBHO, C Pa3HbIX TOUEK 3PEHMS], IOl Pa3HBIMU yriiaMH 00Cy-
JUTh Y MCCIIEIOBATh CIOPHBIE MOMEHTHL. OCHOBHBIE MPABWIIA BEICHUSI IUCKYCCUN:

° HECJIb34 KPUTUKOBAThH HIO)IGIZ, TOJBKO UX UACH,

. 1eNTb IUCKYCCHUU HE B OTIpEIeNICHIH MOOSINTENS, a B KOHCEHCYCE;

° BCC YUaCTHUKHU JOJI?KHBL OBITH BOBJIEYEHEI B JUCKYCCHUIO,

° BBICTYIUICHUSA OOJIKHBI IIPOXOAWUTH OPraHM30BaHHO, C pa3spCUICHUA BEAYUICTO, IIC-
peranka HeZIoMyCTHMa,

. KaX/IbIil YYaCTHUK JOJDKEH UMETh MTPABO W BOBMOXKHOCTh BBICKA3aThCS;

. 00CYXICHUIO MOJIEKAT BCE MO3UIMH; — B IIPOIIECCE TUCKYCCUU YIACTHUKU MOTYT
W3MEHUTH CBOIO TO3UITHIO;

. CTPOMTH apryMEHTAIIUIO HEOOX0IMMO Ha OECCIIOPHBIX (pakTax;

. B 3aKJIFOUEHHE BCET/Ia TOJDKHBI MOJIBOIUTHCS UTOTH.

ITo X0y MUCKYyCCHH TPEOAaBaTelb JOJKCH CIICANTh, YTOOBI CIIMITKOM YMOIMOHAIBHBIC
Y pa3roBOPYMBHIC yUalllHecs HE MOJAMECHUIM TEMY, U 4TOOBI KPUTHKA MO3UIUH APYT Ipyra Oblia
o0ocHoBaHHOM. CoelMHEHHE pa0dOTHI B TPYIIAX C PEHICHUEM IPOOJEMHOM CHUTYyaIlluu CO3aeT
HauOosiee 3pPeKTUBHBIC YCIOBUS Il OOMEHA 3HAHUSAMH, UACIMU U MHEHHUSAMH, 0OeCIieynBaeT
BCECTOPOHHMM aHAJIN3 ¥ 00OCHOBAHHBIM BBIOOP pEIICHHS TOW MM WHOM TeMbl. CTyIEHTHI OBJIa-
JICBAIOT OPATOPCKUMHU YMEHHSMH, UCKYCCTBOM BEJICHHUS MOJEMHUKH, YTO CaMmo 1O ceOe BHOCHUT
BRKHBIM BKJIQJ] B UX JIAYHOCTHOE Pa3BUTHE.

YcnemHoe ocBOGHHE MaTepHalia Kypca MpeanosiaraeT OOJbIIyI0 CaMOCTOSTEIbHYIO pa-
00Ty MarucTpoB U PYKOBOJCTBO 3TOH pabOTOM CO CTOPOHBI MPEMNOIaBaTENEH.

Jlis nuil ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI MPEAYCMOTpPEHA OpraHU3aIus
KOHCYJIbTAIMI C UCIIOJIB30BAHUEM SJIEKTPOHHON MOYTHI.

4. OueHOYHbIE CPEICTBA IS TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH M MPOMEKYTOYHOMH
aTTecTAlUH.

4.1®oH/1 01IeHOYHBIX CPEACTB ISl MPOBEAeHU TEKYIIero KOHTPOJIs.

JInst mpoBepKHM 3HAHWM HA 3aHATUAX MPEAYCMOTPEHBI KOHTPOJIbBHBIE BOMPOCHI B KOHIIE
KaXKJ0M TabopaTopHO pabOTHI U MEpEUeHb TeM ISl KPYIJIOTo CTOIa, KOTOPBIM MPOXOAUT B (hopme
OIpoca Mo TeMaM JAUCLMILIAHBIL.

4.1.1 lepeyeHb TUCKYCCMOHHBIX TeM /ISl KPYIJIOr0 CTOJIa (AUCKYCCHH, MOJEMHUKH,
AUCIYTA, 1e0aTOB):

1. CrioHTaHHOE M3Ny4eHHE M TOTJIONIeHHEe cBeTa. MHIylupoBaHHBIE MEPEXObl B
aromax. Koaddurnumentsr Diinmreiina



2. VYcuiieHue cBeTa Mpu MPOX0KICHUU Yepe3 BEWECTBO. MOJIEKYIIIPHBIA T€HEPATOP
JIEKTPOMArHUTHOTO U3JIydeHus (Maszep).

3. Pezonatopsl. ["ayccoBsl myuku cBera. CBOWCTBA M3TyUYEHUS] ONTHYECKOTO KBaH-
TOBOT'O T€HEPATOPA.

4. Jlazepbl Ha AUAIEKTPUUYECKUX KPUCTAILIAX.

o. ["a3zoBbIe nazepsl.

6. [omyrpoBOAHUKOBBIE JIA3EPHI.

1. Jlazepbl Ha CBOOOIHBIX AJIEKTPOHAX, PEHTTEHOBCKUE U TaMMa-Jia3ephbl.

8. OcHoBHBIE (pr3HYECKHE TPUHLIUIBI TOJIOTPAPUIECKON 3aMiCH U CYUTHIBAHUS WH-
dhopmarmu.

9. 3aBUCUMOCTb CBOMCTB Cpe/ibl OT MHTEHCUBHOCTH MAJJatoIIero u3inyueHus. OTKINK
HEJIMHENHOM CpeJbl Ha BHEIIIHEE BO3/ICUCTBHUE.

10.  IlpumeHeHue j1a3epoB B MPOMBIIIJICHHOCTH.

11.  U3meputenbHbIE Ja3€pHBIE CUCTEMBI.

12. IlpumeHeHue na3epoB HAyKe U TEXHUKE.

4.1.2 Tlpumep KOHTPOJIBHBIX BONPOCOB /1A JIA00PATOPHOIi padoThI:
Jlabopamopuas paboma Nel: Ilpunyun deticmeust KAHMOBLIX 2EHEPAMOPO8.
KonTponsHbIE BOIPOCHL:

1. KakoBbI 0011IHI€ TPUHITUTIBEI paOOTHI J1azepa?

2. Yto Takoe CIOHTaHHOE U BRIHYXACHHOE W3IydeHus? B yem ux otimmune?

3. KakoB ¢usudeckuit cmbicn kodpdunuenTo DitHmTeriHa? KakoBa CBsI3p MEXIy HH-
Mu?

4. Yto Takoe MHBEpCHAs 3acelieHHOCTh? Kaknum 00pa3om OCyIIecTBIIsIETCS MHBEPCHAs 3a-
CEJIEHHOCTH B J1azepe?

5. Ha kakux cnexTpaibHbIX JUHHUSIX OCYIIECTBIISIETCS TeHepalus B jazepe? SABistoTcs u
YCIIOBUS T€HEPALIMM HA KaXKI0M JIMHUU HE3aBUCUMBIMU?

6. KakoBa posnb pe3oHaropa B pOpMUPOBAHUHN T'€OMETPUN BBIXOJHOTO MTyYKa U €0 CIEK-
TpaJIbHOTO cOCTaBa?

7. YeM omnpenensieTcsi COCTOSIHUE MOJISpU3aINU Ja3epHOTO Jiyya?

4.2 ®oH/1 OLIEHOYHBIX CPEACTB /IJIsl MPOBEIeHUs MPOMEKYTOUYHOM aTTecTaIllUM.
®DoH/T OIICHOYHBIX CPEJICTB JJIs MPOBEACHUS MPOMEKYTOYHOM aTTECTAIlMU BKIFOYAET BO-
MPOCHI JUTSI IOJITOTOBKH K 3a4€Ty M IK3aMEHY.

4.2.1 Bonipochl Jis1 IOATOTOBKH K 324€TY.
Heo0OxouMbie CBEIEHHS U3 TEOPUH U3ITYICHUSI.
[IpuHIMI SHCTBHS KBAHTOBBIX T€HEPATOPOB.
PazyinuHbIe THIIBI J1a3€pPOB.

l'onorpadus 1 HeTUHEHAS ONITHKA.
[IpuMeHeHwMe 1a3epoB B MPOMBIIIUICHHOCTH.
W3mepuTenbHbIE Ja3ePHBIC CHCTEMBI.
[Ipumenenue na3epoB HaAyKe U TEXHUKE.

NoohkwnpE

4.2.2 Bonipochl /151 IOATOTOBKH K DK3aMeHY.

1. PacnpeneneHre aTOMOB MO CTAllMOHAPHBIM COCTOSIHUSIM TPH TETJIOBOM PaBHOBECHH.
CrioHTaHHOE M3JTy4eHHE U TIOTJIONICHHE CBETA.

2. UngynupoBanHble niepexosl B atoMax. Koaddunmentsr DitHmTeliHa.

3.Ycunenue cBeTa Mpu MPOXOXKJACHUU Yepe3 BemecTBO. MOJIEKyIsIpHBIA TeHepaTop
AIIEKTPOMArHUTHOTO M3ITy4eHus (Mazep).

4. KBaHTOBBIE CUCTEMBI C TPEMs SIHEPreTUUECKUMU yPOBHAMU. [IpuHIINT NeicTBUS U
ycnoBusi camoBo30yxkaenust OKI'. PesonaTopsi.



5.CBoiicTBa U3J1y4€HHUs ONITUYECKOTO0 KBAHTOBOrO reHeparopa. CTeneHb MOHOXpOMaTHy-
HOCTH.

6.00mas knaccuuKkaus ONTHYECKIUX KBAHTOBBIX TEHEPATOPOB.

7.CxeMa 1 XapaKTepHbIE JTaHHbIE TBEPAOTEIBHOTO Ja3epa. YIIPABICHUE U3IIyYEHUEM PY-
OMHOBOTO J1a3epa.

8.T'a3oBbIif 1a3ep. CoCTOSTHUE C OTPUILIATENILHOM TEMIEPATypoll B IMOJIYIMPOBOIHHKAX.
[TomyrpoBOAHMKOBBIH J1a3€p.

9.JIa3ep ¢ AnepHOM Hakaykoy. JIaszepsl Ha KpacuTensax. Jpyrue TUIbI Ja3epoB.

10.OcHoBHBIE (hU3NYECKHUE TPUHLIUIIBI TOJIOTPaPUUECKON 3aUCH U CUUTHIBAHUS HH(OP-
Malluu.

11. PaznuuHbie rojorpaduveckue CXeMbl. 3aluch rojorpaMM Ha TOJICTOCIOWHBIC dMYITb-
cuu 1o Metoy JleHucroka.

12.3aBUCHMOCTb CBOMCTB Cpe/ibl OT MHTEHCUBHOCTH MaJlatoniero n3mydeHus. OTKINK He-
JIMHEWHOM CpeJibl Ha BHEITHEE BO3CHCTBHE.

13. M3meHeHue Npo3payHOCTH CpeIbl MO/ ICHCTBUEM CBETA.

14. CamodokycupoBKa jJa3zepHoro usnydenus. MHorootoHssiii potodpdexr.

15. IlpuMeHeHue J1a3epoB B MpoMbllIeHHOCTH. CBapoyHble ycTaHOBKH JlazepHble TeX-
HOJIOTMH B MUKPOD3JIEKTpOHUKe. JIazepHas 3aKaiika.

16. lomutepoBckuii anemometp. Jlazepusie m3meputenu. MaTepdepometpsl. Jlazepabie
JaIbHOMEPBI.

17.IlpuMeHeHne J1a3epoB B UCCIIEIOBAHUN OKPYKAIOIIEH Cpebl.

18.JIa3epHbIi yrpaBiIsieMblid TEPMOSACPHBIN CUHTES.

19.1TpumeHnenune J1a3epoB B ONTHYECKON CBSI3U. BOOKOHHAs onTuKa.

20.JIa3epbl B BBIYMCIHTEIBHON TEXHUKE. T€pMOMAarHWTHas 3alliCh U CUUTHIBAHUE WH-
dhopmarum.

21.J1azepsl B BOGHHOM J€EJIE.

22.HenunHelHasi oNTHKA B JIA3€PHON TEXHUKE.

23.JIazepbl B MEIUIIMHE.

Oo0pa3zen IK3aMeHAIIMOHHOT0 OUJIeTa

®denepalibHOE FOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE YUpEeKICHNE
BbICIIIETO 00pa3oBaHUs

«Ky0aHckuii rocyiapcTBeHHbIN YHUBEPCUTET
(®I'bBOY BO «Ky6I'Y»)

Kadenpa Teoperrdeckoit pu3MKN U KOMITBIOTEPHBIX TEXHOJIOTHI
Hanpasnenue noarotosku 03.04.02 ®dusuka

(«Pu3nKa KOHICHCUPOBAHHOTO COCTOSHHUS BEIICCTBAY)
2018-2019 yu. ron

I[I/ICI_II/IHJ'II/IHa ((TeOpI/IH U IPpUMCHCHUC JIA3CPOB»

BK3AMEHAIIMOHHBIN BUJIET Ne 1

1. PacnpeneneHnue aTOMOB MO CTallMOHAPHBIM COCTOSHUAM IPHU TETJIOBOM PaBHOBECHHU.
CrioHTaHHOE U3JIy4YEHUE U TIOTJIOIICHUE CBETA.
2. Jlazepsl B MeIUIIUHE.

3aB. kadeapoii
TEOPETHUYECKON (PU3UKH U KOMIIBIOTEPHBIX
TEXHOJOTHUH, 1. ).-M. H. TOIIEHT B.A. Ucaes




OneHoYHbIE CpEeACTBA U MHBAJIUIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3]I0PO-
Bbs BRIOMPAIOTCS C y4ETOM MX WHIMBHIYaTbHBIX TICUXO()U3MYECKIX OCOOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIMIAM H JIMLIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10PO-
Bbs IIPEOCTABIISCTCS IOMIOJHUTEIHHOE BPEMs sl TOJITOTOBKH OTBETA HA IK3aMEHE;

— NP MIPOBEACHUU MPOLEAYPHl OLIEHUBAHUS PE3yIbTAaTOB 00Y4YEHUSI WHBAIHMJIOB U JIUIL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 370POBBSI TIPEAYCMATPUBAETCSI UCTIOJIB30BAHNE TEXHHUECKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3H C MX HHIUBHyaTbHBIMI OCOOCHHOCTSMU;

— TIpU HEOOXOAMMOCTH JUTSI OOYJaIOIIMXCSI C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3JI0POBBSI
Y MHBAJHUJOB IPOLEAYpa OLECHUBAHUS PE3yJIbTaTOB OOYUEHHUS 10 NUCIHMILIMHE MOXET IpPOBO-
JMTHCS B HECKOJIBKO ATAIlOB.

[Ipouemypa oueHUBaHHUS PE3YIBTATOB OOYYEHHUS WHBAIMAOB U JIUI[ C OrpaHHYCHHBIMH
BO3MOJKHOCTSIMH 3JIOPOBbBsI 10 AMCHUIUIMHE (MOJYIIO) TPEAyCMaTpPUBAET NPEIOCTaBICHHE WH-
¢dopmanu B popmax, alanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbSI M BOCHIPUATHS HHPOpMA-
117078

JUJist TUTT ¢ HApYIICHUSIMU 3PEHUS:

— B Ie4aTHOU (hopMe yBETMUEHHBIM LIPUPTOM,

— B (hopMe DIIEKTPOHHOTO TOKYMEHTA.

JInst mn ¢ HapyIIeHUsAMH CIyXa:

— B Ie4aTHou popwme,

— B (hopMe IIMEKTPOHHOTO IOKyMEHTA.

J171s1 TUTT ¢ HapyIIEHUSIME OTIOPHO-IBUTATEIBHOTO ariiapara:

— B Ie4aTHou popme,

— B (hopMe IIMEKTPOHHOTO JOKYMEHTA.

JIaHHBIN NepeyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Yy-
YAIOLIUXCS.

5. IlepeyeHb OCHOBHOM W JOMOJHHUTEILHOW Yy4eOHOH JMTEPATypbl, HEOOXOAHU-
MOii 1JI1 OCBOEHM Sl JUCHMILIUHBI (MOYJIs1).
5.1 OcHoBHasi iUTEpaTYypa:

1. Jlazepsr: npuMenenus u npunokenus / A.C. bopeiimo [u ap.]. — Cankr-
IetepOypr: Jlans, 2016. — 520 c. — Pexxum mocryma: https://e.lanbook.com/book/87570.
2. Bopeiito A.C. Jlasepsr: ycrpoiictBo u aeiictBue / A.C. bopeiio, C.B. MBakuH.

— Cankr-IletepOypr: Jlans, 2017. — 304 ¢. — Pexxum goctyma: https://e.lanbook.com/book/
93585.

5.2 JlonosiHUTEILHAS JIUTEpATypa:

1. NpanoB WN.I'. OcHoBbl kBaHTOBOM 3nekTponuku / W.I". Banos. - Poctos-u//: 13-
narenscTBO HOkHoro denepanbHoro ynuepcurera, 2011. - 174 c. — Pexxum nocrtyma: URL:
http://biblioclub.ru/ index.php?page= book&id=241055.

2. Manxapos C.M. Beenenue B Henunelinywo ontuky / C.M. Illanmapos. - Tomck:
TYCVYP, 2012. - 41 c. — Pexxum noctyna: URL: http://biblioclub.ru/index.php?page=book&id=
480458.

3. Manupizos b.1. KorepenTHast 1 HenmuHeHas onTUka GOTOHHBIX KprcTamios/ b.1.
MannszoB. — MockBa:  ®wusmarnut, 2009. — 208 c¢. — Pexum gocryma:
https://e.lanbook.com/book/59587.

4. CrnpaBoyHuK 1o ja3epam / nep. ¢ anri. A.M. IIpoxoposa; pea.kon. C.A. Axma-

HoB, J[.H. Beuterskanun, A.A. Kamunckuii u np. - Mocksa: CoBerckoe paauo, 1978. - T. 1. - 503
¢. — Pexxum nocryma: URL: http://biblioclub.ru/index.php?page=book&id=477453.

5. CnpaBoyHuK 1o J1azepam / nep. ¢ anria. A.M. IIpoxoposa; pen.kon. C.A. Axma-
HoB, /I.H. Beerxanun, A.A. Kamunckuit u 1p. - Mocksa: Coerckoe paauo, 1978. - T. 2. - 400
c. — Pexxum nocryna: URL: http://biblioclub.ru/index.php?page=book&id=477452.
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6. Hepuuke @. [Ipuknagnas nenuneinas ontuka / @. Lepauke, J[. MunBunTep; mnep.
c aary. b.B. XXnanosa, H.W. Koporeesa; mox pen. C.A. AxmanoB. - Mocksa: Mup, 1976. — 260 c.
— Pesxum moctymna: URL: http://biblioclub.ru/index.php? page=book&id= 477406.

7. Jenone H.b. Henuneiinas ontuka / H.b. [lenone. — Mocksa: ®usmataut, 2003.
— 64 ¢c. — Pexum goctyna: https://e.lanbook.com/book/2134.
8. Tymaes E. H. [Iporeccel mepeHoca sHEPTUU dIEKTPOHHOTO BO30YX/IEHUS B KOH-

JICHCUPOBaHHBIX cpenax: moHorpadwus /E. H. Tymaes. - Kpacuonap: [KyOaHckuii TocyiapcTBeH-
He1id yHuBepcutet], 2013.

5.3. Ilepuoanueckune U3IaHUA:

1. KBanTOBas aeKTpOHUKA.

2 ®du3nka TBEpAOro Tena.

3. XKypHan skcniepuMeHTaIbHOW U TEOPETUUECKON (PUBHKH.
4 Kypnan dpuznueckoit Xumuu.

6. Ilepeuens pecypcoB HH(pOPMALMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTn « AHTep-
HeT», He00XOAUMBIX [IJIs1 0CBOCHHS AN CUMIIMHBI (MOYJIs).

1. Caiftr HaydyHOU OMOTMOTEKM CHOMPCKOTO  (eAepaTbHOTO  YHUBEPCHUTETA
http://files.lib.sfu-kras.ru/ebibl/umkd/94
2. Caiir, cozxepKallMii  CIPaBOYHBIE  JIAHHBIE  PA3JIMYHBIX  KPUCTAJUIOB:

http://refractiveindex.info.
3. Odunmansherii caiit ®IBYH «®UAH»: http://www.lebedev.ru.
4. Odunmansherii caiit ®I'BYH «M1O® PAH»: http://www.gpi.ru.

7. Mertonnyeckue YyKa3aHusl A8 OOYYalOIIMXCH 10 OCBOGHHI) JUCHUILIHHBI
(Monay.Jisi).

[Io xypcy mnpenycMOTpeHO MpOBEIEHUE JIEKIIMOHHBIX 3aHSATUH, Ha KOTOPBIX JaeTcs
OCHOBHOW CHCTEMATU3UPOBAHHBIN MaTepHUal.

ComnpoBoXK/IeHHE CaMOCTOATEIbHOW pabOThl CTYJEHTOB OPraHM30BAHO B CJEIYIOIIHUX
dhopmax:

— odopmileHHEe 0TYETOB M0 JabopaTOpHBIM paboTaM U MOATOTOBKA K YCTHOM MX 3alUTE;

— YCBOEHHE, JONOJHEHHE M BHHMKaHHE B pazOupaeMble paslienbl AUCHUILIMHBL MpPU
MTOMOIIY 3HAHHUH MOJIy4aeMbIX IOCPEACTBOM U3YUEHHUS PEKOMEHIYEeMOH JTUTEePaTyphI;

— KOHCYJIbTAllUM, OPTaHU30BAHHBIC JUISI Pa3bsICHEHHUs] MPOOJIEMHBIX MOMEHTOB IpHU
CaMOCTOSITEIbBHOM HM3Y4YE€HHUU TeX WIJIM MHBIX acleKTOB Pa3/ejioB ycBauBaeMoil MHGOpMalu B
JTUCLUILTUHE.

B ocBoeHMM AMCHMIIIUHBI UHBAIUIAMU M JIMIIAMUA C OIPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBbsl OOJIBIIIOE 3HAYEHUE HUMEEeT HHIUBUIyalbHas yueOHas paboTa (KOHCYIbTallUU) —
JOTIOTHUTEIBHOE Pa3bsICHEHHE Y4eOHOTO MaTepuaa.

WnnuBuayanbHble KOHCYJAbTAlMM IO TPEAMETY SBJSIOTCS BaXXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIUM MHJIMBUIYaTH3aUU O0YYSHHsS] U YCTAHOBJICHHUIO BOCITUTATENILHOTO KOHTAKTa
MEeXAy IpernojaBaTesieM M OOy4JaloUIMMCs HWHBAJWAOM WU JIMIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBBSI.

8. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHI{, HCIOJIb3YeMbIX IPH OCYLECTBJICHUH
00pa3oBaTeIbHOIO NMPouecca Mo JUCHHUILIMHE (MOIYJIIO).

8.1 llepeyeHb HHPOPMALMOHHBIX TEXHOJIOT M.

He npenycmoTtpeHo.

8.2 IlepeyeHb HEOOXOMMOI0 MPOrPAMMHOI0 o0ecreyeHusl.

[IporpammHbIii TPOLYKT JloroBop/nuiieH3us

Onepanuonnas cucrema MS Windows 8, 10 Ne73-ADD/223-D3/2018 Cornantenne
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Microsoft ESS 72569510 ot 06.11.2018

WuterpupoBanHoe oducHoe npuioxxenue MS

Office Professional Plus

Ne73—-AD®D/223-D3/2018 Coramenue
Microsoft ESS 72569510 ot 06.11.2018

Maremartnueckuii naketr «Mathcad»

Nel127-AD®/2014 ot 29.07.2014

8.3 llepeyenb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. OnekTponHas oubnuoreunas cuctema ELIBRARY.RU (http://www.elibrary.ru).

2. Caiit, coepKaIiuii CpaBOYHbIC JaHHBIC PA3TMYHBIX KPUCTAIIJIOB, UCIIOIb3YEMbIX JIJIsI
naszepos: http://refractiveindex.info.

3. DnexrponHas Oubmuoreynas cucrema "YHuBepcurerckas oudmmnoreka ONLINE"
[DnexTponHsIit pecypc] — Pesxum mpoctyma: http://biblioclub.ru.

4. DnexTpoHHas OubnuoTeuHas cuctema uszaarenbcrsa "Jlanp" [DnekTpoHHBIN pecypce] —
Pesxxum nocryma: http://e.lanbook.com.

9. MarepuajibHO-TeXHUUYECKasi 0a3a, HeoOXoaMMAs JJIsl OCYIIeCTBJIEHHUsI 00pa3oBa-
TeJILHOTO MpoLecca Mo AMCHUIINHE (MOAYJIIO).

MatepuranbHO-TEXHUUYECKOE 00ecriedeHre TUCITUILTUHBI (MO-

Ne Bun pabot
JIyJisl) 1 OCHAIIIEHHOCTh
1. JICKITMOHHBIEC 3aHATHS | YdYeOHasl ayJuTOpus IJIs NMPOBEICHUS 3aHATHH JICKIIMOHHOTO
2. JlaGoparopHble 3aHs- | U JJaOOPAaTOPHOTO THIIA; OCHAIIEHHOCTh: KOMIUIEKT Y4eOHOM
THUS Mebenu Ha 16 mecT; Anteuka «l'ano» (Habop u3aenuil Tpas-
MaTOJIOTHYCCKUNA TEPBOM MEIUIMHCKOW TOMOIHK); JOCKa
yueOHasi MarHUTHO-MapKepHasi; KOMIUIEKT IakaToB «Teopus
rpynm», «PU3NYecKue CBOMCTBA KPUCTAILIOB»; KOMIIBIOTEP-
Hoe ocHameue IID9BM — 4 mT. Ha 8 mocamodHBIX MECT;
CpEICTBA TYUICHUS: OTHETYIIUTENb
350040 r. Kpacnonap, ya. CraBponoianckas, 149, Ne320C
3. I'pynnoBsle  (MHIMBU- | AyAUTOPUU ISl TIPOBEICHHS TPYIIIOBBIX U WHAWBUAYAJIBHBIX
JyaJbHBIE) KOHCYJIbTA- | KOHCYJIBTAlMi; OCHALIEHHOCTh: KOMILIEKT y4eOHOM Mebenu ¢
UK yaeOnbiMu [I9BM nHa 14 mect; 1 [IDBM agmuHucTpaTropa
(mperoiaBaTenbCKuil); T0CKa yueOHasi MAarHUTHO-MapKepHas
350040 r. Kpacuonap, yi. CraBpomnosibekast, 149, Ne 212C,
207C
4. Tekymmii  KOHTPOJb, | AyIUTOPUS Il TEKYHIEr0 KOHTPOJISI M IMPOMEKYTOYHOMH
IPOMEKYTOYHAss ~aTTe- | ATTECTAllMM; OCHAIIEHHOCTh: KOMILIEKT y4eOHO# Mebenu Ha 16
cranus MECT, I0CKa ydeOHas MarHUTHO-MapKepHas
350040 r. Kpacnonap, yi. CraBpomnoinbckas, 149, Ne320C
5. CamocrosarensHas pa- | [lomemenue ans caMOCTOSITENILHON pPaOOThHI; OCHAIIEHHOCTH:

oora

KOMIUIEKT yueOHOU Mebenu Ha 10 MecT, KOMIBbIOTEPHOE OCHA-
meane [19BM ¢ BO3MOXHOCTBIO MOAKIIOUEHUS K ceTu «MH-
TEPHET», MPOTPAMMOM 3KPAHHOTO YBEIWYEHHUS U JOCTYIIOM B
ANEKTPOHHYI0 MH(POPMAIIMOHHO-00pa30BaTENbHYIO CpPEely YHU-
BEpCUTETA

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