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JIa3€PHO} TEXHHKH.

1. HEJIb OCBOEHUS JUCLIMITINHBI
LlensMH OCBOEHHS MUCUMIDTHHB «OCHOBBI KBAHTOBO 3JIEKTPOHUKHY ABJSIOTCS:
1. [Tomyuenme mpencTapiieRns o0 OCHOBHBIX aKTYallbHBIX HATIPABICHHAX DA3BUTHS ONTHYECKOH M

2. QopmupoBanue 3HaHMH 00 OCHOBaX paGOTHl KBAHTOBBIX YCWIMTENIed U TeHEPAaTOPOB, O
XapaKkTePHCTHKAX JIa3ePHOr0 U3JIYYCHHMs, O 3aKOHAX PACTPOCTPAHEHHMS NIKTPOMATHUTHOIO M3Iy4YEHHUs B

BELIECTBE,

3. IIpuoGperenue MpakTHUECKHX HABBIKOB HAYAIBHOIO PACUETA MAPAMETPOB Aa3€PHOTO M3/TyUeHN,
BHIOOpA ONTMMANBHBIX CXEM KBAHTOBBIX YCHITHTeNel [UIA PELIeHHs MOCTABIEHHBIX 3a71a4, MOCTPOSHHS U
QYHKUMOHMPOBAHHS ONITUYECKUX KBAHTOBEIX YCHIIUTENCH.
2. MECTO JUCITUIIVINHBI B CTPYKTYPE OIIOII BO
Jlucipmiuaa «OCHOBBI KBAHTOBOH SJIEKTPOHUKMY | OTHOCHTCA K 0OS3aTeNbHBIM JUCIMILIMHAM
6a30Boii wacTy b1 ocHoBHO# TpodeccronatbHOl 06pazoBaTe/bHOM MporpaMMel. M3ydeHne AHCLHILIHHB]
POXOJHUT B 4eTBEPTOM cemecTpe. B yuebuoM miane npucsoeH Homep b1.0.28.

Msydenue AUCLHTIIAHBI
MOJIYYEHHbIX B paMKax H3ydeHHs IUCLMIUIMH «Dusuka» «OCHOBEI
ONTUKKY; & TAaXKe HaTMYHE GyHIaMEHTANBHBIX: MATEMATHYECKUX 3HAHUI.

NPSANONAraeT HaJWuue |y CTYACHTOB (YHIAMEHTAIbHBIX

3HaHWH,

KBaHTOBOH ¢nsuku», «OCHOBbI

OCBOCHI/IC JHUCITUIITAHBI HGO6XO,E[I/IMO JIs1 U3YYCHUS LﬂellleH.IHX JHUCLUTUTUH K [IPaKTHUK yqeGHoro

miaHa: «JlazepHas TexHHKa»,

MOJEIHPOBAaHUE B JIa3epHOU (QusHKey,
KBAIUDHKALIMOHHOM paboThl.

3. IJIAHUPYEMBIE PE3YJIBTATBI OBYYEHHUS IO JUCIIUILINHE

[l1anupyeMble  pes3ysbTaThi

pe3ynbraTamMu ocBoenus OITOINL.

«Jlas CPHBLIC TEXHOJIOIUUW,
((HpOI/ISBOﬂ,CTBeHH&}l IpaKTHKa»,

o0yueHHs 1O AUCLMILIHHE,

«Maremarnueckoe
BBIITYCKHOM

«JlazepHble H3MepeHUs”,
BBITIOJIHEHHE

COOTHECCHHBIC ¢ IUIAHUPYCMbIMU

Kopa dopmupyembix

Y poBeHb OCBOEHHA

[Inanupyemere pe3y1bTaThl 00YHEHHS MO AUCHHTLTHHE

KOMNETeHLMH KOMIIETEHIIUH XapakTepusyiouine 3ransl GopMHUPOBAHUS KOMIIETEHIIHIMA
| (moxazaTesiv OCBOEHMS KOMIIETEHLIUN)
i 2 3
OIMK-1 4YacTUYHOE 3HAaeT OCHOBHbBIC 3aKOMBl ECTECTBEHHBIX HAYK, OCHOBHEIE
CnocoOeH npUMEHSTh NPHHIMIL  pa3paboTKH M TIPOH3BOACTBA  IEMEHTOB U
€CTECTBEHHOHAYYHBIE U YCTPOHCTB JlazepHOH TEXMMKH, Ja3epPHBIX TEXHOJOMHYECKUX
001EHHIKCHEPHBIE YCTAaHOBOK, 4 TAKKE ONTHYECKHX MaTepHaNoB U IJTEMEHTOB;
3HAHWS, METO/1bI OCHOBHYIO HOMEHIUIATYpY JIa3€PHOKH TEXHUKH, 0COOEHHOCTH €€
MaTeMaTH4YeCcKOro KOHCTPYKUMH, T€XHONOTMH NPOW3BOACTBA, a TAKKE YCIOBUS U
aHanuza u METOJBI UX 3KCIUTYaTalliH.
MOJENUPOBaHUA B VMeeT IPUMEHATD eCTECTBEHHOHAYYHBIE M HHXKEHEPHBIC 3HAHHSI
HHXKEHEPHO! JUIL  TPOCKTHPOBAHHUS, KOHCTPYMPOBAHUS M IPOM3BOICTBA
AESITeLHOCTH, JIA3ePHON TeXHHKH.
CBA3aHHOM C Braneer MetofamMi pacu4eToB M MPOSKTHPOBAHMS TEXHOJIOTHE U
NPOEKTHPOBaHHEM, UCCIIEN0BAHNMN Ha OCHOBE €CTECTBEHHOHAYYHBIX W MHKECHEPHBIX
KOHCTPYWPOBAHHUEM K 3HAHUH,
TeXHOJIOTHAMH
TIPOHU3BOJICTRA JIa3ePHOI
TEXHUKH |
[TK-4 4acTHYHOE 3HaeT TeopeTHYECKME OCHOBBI JIa3€PHBIX W  KBAHTOBBIX
Cnocoben npoBoUThL TEXHOJIOTHH, | METOABI  MPOBENCHHUS  JKCICPUMEHTOB U
Hay4YHO- HaboeHuH, 06o0menns 1 o6paboTky HHGOPMALIUM, OCHOBBI
HCCIIEAOBATEILCKUE U KOHCTPYUPOBAHHSA JTA3EPHBIX CHCTEM, a TaKXKe e NPUMeHEHHe
OINBITHO- KBAHTOBBIX TEXHONOTHH.

KOHCTPYKTOPCKHE
pa3paboTku 1o
OTHEJIBHBIM pa3fesam
TEMBI B 0OacTH
JIA36PHBIX ¥|KBAHTOBBIX
TEXHOJIOruH

YMeeT HaxoauTh aHATHTHHECKHE PEILICHWS 33144 KBAHTOBON
TEOPHHU; NPAKTHYECKH NPUMEHATH TEOPCTHUYECKHE 3HAHMS TTpY
peLIeHHH QU3MHECKHX 3a1ad.

Buageer MeTosiaMH OpraHW3aid U TIPOBEJCHUS U3MEpeHHM u
MCCJIE0BaHUH B 00JIaCTH JIa3¢PHBIX ¥ KBAHTOBBIX TEXHOJIOIHH,




4. OBBEM U CTPYKTYPA JUCIATLIUHBI

Obwast Tpy0eMKOCTb NUCIHMILIHHBI COCTABIIACT 5 3a4eTHBIX euHuI, 180 uacos.

Buzsi yue6uoit
paboTbl, BKIOYas
CaMOCTOATEIIbHYIO
paboTy cTyIeHTOB

. H TPYIDEMKOCTD (B Ofbem Dopmei
= qacax) y4eOHOH TEKYLIEro
B 3 é paborhl, KOHTpOJIS
Ne | HanMeHoBaHHe TeM /YT pasnenos/TeM | § 2l oz ¢ IPHMEHEHHEM YCIIEBAEMOCTH,
n/m JVICIUTITHHBI E = g 5 UHTEPAKTUBHEIX topma
© 8 g METOIOB POMEKYTOTHOM
= = a2 ] I Y
or =t g:: o Q| (Buacax/%) aTTecTallun
af) B é O (no cemecmpam)
= E 5
E ]
o,
=]
=g
L=
1 HcropHs KBaHTOBOIA 2JIEKTPOHUKH 4112 | 4 - - |24 4/100% -
N daii i
2 OcHoBbI H3UKH JTa3epoB 4139 | 14 8 g |24 10/33% Pemmg\ﬁf{f HIpOJb
3 24 Peituur-koHTpONSH
A 10- - . Ne2
KBanToBsle ycunureny — Jlazepel 41 9 | 18] 10 | 10 14/36,8% PeHTHHI-KOHTDO
! Ne3
Bceero 3a 4 cemectp: 41 18 36 18 18 | 72 28/38,8% Jx3amen (36 4)
Hanpune B mucumnnune KIVKP - B - - - KP - -
HToro mo nucunmivne 4|18 36 18 18 72 28 /38,8 % Jx3amen (36 4)

Conepxanne TeKIHOHHBIX 3AHATHI M0 AUCLUIJIAFE
Paspgen 1. UcTopusi KBaHTOBO# 2/1eKTPOHMKH.
Tema 1 McTopust KBaHTOBOM 3/1EKTPOHHKH.
Conepixanue TeMpl: FICTOpHs cO3aHMS Ta3€POB. Masepsi. Jlazephi.

Pazaen 2. OcroBEI (pH3uKH Ja3epoB.

Tepma 1. Tlornomerwe 1 uellyckaHue cBeTa KBAHTOBOM CHCTEMOIL.
Coneprxarne Tembr: OCHOBBI KBAHTOBOM TeOPHH W3llyueHus. CONTAHHOE usydenne. Bpems »cuznu
HacTHLBl| B BO3OYXIEHHOM COCTOSHHM. BEpOSTHOCTH GIIOHTAHHOTO nepexona. HWuayuuposanunoe
uznyyeHue. I[lornomenue cera. KoadduimenTts! OlHiTelina. O6GBeMHAs TOTHOCTD 3HEPTHH. Hueepcnas

HaCeIEHHOCTh YPOBHEH,

Tewma 2. Illupuna u Gopma crieKTpaTLHOM THHUK U3IYYEHMS,
Copepsxanue Temb: EcTecTrenHoe ymmpenue. CriekTpaisHas JIHHUS, HOJTYILMPKHA, AP0, KPbUIbA.
CronkHoBuTeNnbHOE  ymMpenue. JIOpEHIOB KOHTYp. ®oppm-Gaxrop. OIHOPOOHOE U  HEONHOPOIHOE
ymmperne. Jlorneposekoe yumpete. ["ayccos KoHTYp. CpagHerue JIOPEHLIOBA U rayccopa Ipotuei.
Tema 3. Koo dunment ycunenns akTusHOM cpensr.
Copepanne TeMbl: BeposTHOCTE BBIHYKICHHOrO nepexofa ¢ y4eToM YUIMPEHUS CTEKTPallbHOM
nuHuA. CeueHHe BBIHYKIEHHOTO M3/Ty4YeHHs!. Kospdunment ycunenus aktusHoi cpese:.
Tewma 4. HenacrimenHblit KooQOUIHERT yeHIeHus. '
Coneprxannte Tembr: HeHachieHHbIH Kod(duiment yeunenust. KooqpuuuenT yeunenuns ¢ yuerom

HHAYIHMPOBAHHBIX  IIEPEXOJOB.

ITnoTHOCTE

¢$hoToHOB

HACBIIICHHA.

HMureHCHBHOCTE

HaCBIIICHUS.

Uzmenenue HACEJICHHOCTH BEpPXHEro YPOBHA TIpA BKIIOYEHHH U BBIKIKOUYEHHH Hakauku. M3MeHenue

MHTCHCHBHOCTH BIOJIb aKTHBHON Cpeibl 0e3 ydeTa Hepe3OHAHCHBIX MMOTe

aKTHBHOH cpefe.

Paspen 3. Ksanrossie yeunurean — Jlazepni

Tewma 1. KanToBble yeunurenn.

pb. HepesonancHsle motepu B

Conepxanne Temsi: YerpoiicTso asepa. Iloporoseiii koaduimenT yemwrenus, MHTEHCHBHOCTD

BBRIXOAHOI'O M3JTy4YeHHA JIA3€pOB B 3dBHUCHMOCTH OT MPO3PAHHOCTH BBIXOIHOTO 3

MpO3paYHOCTh BBIXOJHOTO 3epKaia.
Tema 2. PezoHaTops! fasepos.

CpKaJia. Onramainbhas

Copepkanme Tembr: Thibl pesonaTopos. Jluarpamma yeTOHIHBOCTH. KaycTuka, dopmsl kaycTHky.




JIOCTOMHCTBA M HEIOCTATKHM YCTONUMBEIX U HEYCTONYMBEIX PE30HATOPOB.

Tema 3. TpexypoBHEBBIi M UeTHIPEXyPOBHEBbI J1a3ep,

Conepranue Temsl: YeTbIpeXypoBHEBbIi jasep. Cucrema CKOPOCTHBIX ypaBHeHuit. TpexypopHeBbIH
nasep. Cucrema CKOPOCTHBIX YpaBHEHUIA.

Tema 4. MoaoBbli cocTar H3TyUeHHS.

Coneprkanue Temb: MosoBblif coctaB m3myuenus; [IpomonbHeie Momel. llorepeusbie Mojb.
[lonaBneHue romepeyHsIX MOJL BBICIIETO MOPsAKA. MOHOXPOMATHYHOCTh JIA3EPHOr0 W3myueHus. Veiosue
OZIHOMOJIOBOTO pe)KMMa reHepalu. Tpex3epKabHbIH pe3oHaTop.

Tewma 5. OHepreTueckre XapakTepUCTHKH Jlasepa.

Conep>xaHue TeMbl: DHEPreTHYECKUE XapaKTEepUCTUKH JTazepa. Momuaocts, KIT/I,

Tewma 6. [IpocTpanCcTBEHHBIE XapaKTEPHCTUKH JTA3€PHBIX TyYKOB.

Coneprkanue TeMbl: IIpOCTpaHCTBEHHBIE XapaKTEPHCTHKM JIA3EPHBIX ITYYKOB. Pacnipepenenne
HHTEHCHBHOCTH I10 CEYEHHMIO IyHKa M PaCXOAUMOCTD My4Ka.

Tema 7. ®okycHpoBKa JIa3epHOTO H3/TyYeHHUS.

Conepxanue TeMbl: PoKycHpoBKa JiasepHOro uaiyuetus. [ybuna peskocTy nyuka. Onpenenenme
pasmepop naTHa. CaModoKyCHpOBKa.

Tema 8. KorepeHTHOCTh CBETOBBIX BOJIH.

Copepkanue Tembr: BpeMeHHas korepeHTHOCTs. Bpems korepentHocTH. J[MHa KOrepeHTHOCTH.
[IpocTpancTBeHHas KOrePeHTHOCTh. Pajinyc KOrepeHTHOCTH.

Tema 9. CuMBOIHKa SHEPreTHUCCKHX YPOBHEH.

Copmepxanne Tempi: CHMBOJIHKA SHEPreTUYECKUX | YPOBHEH aTtoMOB ¥ MOHOB. CHMBOJIHKA
HHEPreTHYECKUX YPOBHEH MOJIEKYII.

Conepkanne NpaKTHYECKHX 3AHATHI

[Tpakruueckoe 3anatue 1 «Oupenenenune kosddpuuyentos DHHIITEHHAY.

[paxtnyeckoe sansTue 2 «OnpeaeneHye yIMpeHs CHEKTPATBHOM IHHAN U3y YSHHS.

[Tpaxtryeckoe 3atstue 3 «Onpenenenne KOOYPOUUUEHT YCHICHUS AKTUBHOM CPE/IbI».

[IpakTuueckoe 3aHsaTHe 4 «Pacder pesonaropar.

[TpakTrueckoe 3anstue 5 «OnpeaeneHre MOJOBOIO COCTABA H3TYYEHHAY,

[IpakTrueckoe 3anstre 6 «PacyeT PacXoAUMOCTH JIA3EPHOTO HTYUEHHS).

[Tpakrnyeckoe sanstue 7 «OnpeneneHre pagryca KOrépeHTHOCTH, BPeMeHH KOrepeHTHOCTIY.

Conepxanne 1a6opaTOpHbLIX 3aNATHI

JlaboparopHas paGora 1 «Onpenenenue JTHHBL BOJHBI H3/TyHCHHS JIa3epa Ha Mapax Mei.

Jlaboparophas pabora 2 «IIpuaimn paGoTsl TBepAOTENLHOIO BONTOKOHHOTO nazepa JIC-02-T».

JIg6oparopHas paGora 3 «[Ipuniun paGoTs! asepHol ycraHoBKa ToueuHoH ceapkn CLW-50C™y

JlaGoparopuas pa6ota 4 «IIpuHIMIT paGOTE! KOMIIIEKCA a3ePHOI MapKHPOBKH LDes:gnel Fl».

Jlabopatopunas patota 5 «JlasepHsIit npoekuroHHBIK Mukpockorn CVL-10 mis He‘16monemm{ obmacTu
BO3JICHCTBHSA JIa3€PHOTO M3JTy4eHUs Ha MOBEPXHOCTL MaTepuanos (1 yactsb Bo3,HeHCTBne Ha [OBEPXHOCTh
HCITPEPBIBHBIM JIa3€PHbIM M3ITYUECHHEM )Y, ‘ ‘

Jlaboparophas paGora 6 «Onpenesnende yrioBodl pacXOAMMOCTH HM3Jly4CHMs fasepa Ha mnapax
MEJIH». ? ‘

JlaGopatopras patota 7 «Jla3epHblil TpoeKIHOHHBIN Mukpockon CVIL-10 Jibis H%f).HEO,E[eHH[S{ obactu
BO3/ICHCTBHS JJA3CPHOrO U3JTyYEHHS HA OBEPXHOCTh MaTepuaios (12 Jacts: BO3AEHCTBHIE HA HIOBEPXHOCT
UMYJIBCHBIM JIa36pHBIM M3JTyUCHUEM ),

JlaGopatopHas paGoTa 8 «OleHKa MOHOXPOMATHYHOCTH, CIEKTPAILHOMN SPKOCTH M KOI'€PEHTHOCTH
U3JIyUeHMs Jla3epa Ha rmapax Memm».

S. OBPA3OBATEJILHI)IE TEXHOJIOT'MHU

B npenonasanuu jucnpnmuusl «OCHOBBI KBAHTOBOM H/IEKTPOHUKMY UCHONB3YIOTCH PpasHooGpasHbie
00pa3oBaTe/IbHbIe TEXHOIOTUH KaK TPAJMIHOHHBIC, TaK U ¢ NPUMEHCHHEM aKTHBHBIX M HHTEDAKTHBHBIX
METO10B |00y4eHusl.

AKTHBHEIE X HHTEPAKTHBHBIE METObI O0YYEHHU:

— JIEKIMOHHO-CeMHHApCKas CcHCTema oOyueHHs (TpaiMLMOHHBbIE JCKUWOHHBIE W JabopaTopHble

3AHATHSN );

~  ofyueHue B MajblX rpymrax (BBINOJHEHME nabopatopHbix paboT B rpynnax M3 ABYX WM Tpéx
YeJl0BEK);

—  MACTep-kiIacchl (IEMOHCTPALMS Ha JICKIMOHHBIX 3aHATHAXIPHUHLHIIOR PACUETA 33184 MO PasHIHbIM
TEMaM),

— TMpHUMEHEHHE MYJILTAMEOHA TEXHOJOIHHM (Hp{]BG}lGHHS JEKLIHOHHBLIX M CEMHHapPCKHX JAHATHE C



NPUMEHEHNEM KOMIBIOTEPHEIX IPE3CHTAUMH M HeMOHCTPALMOHHBIX PONIAKOB ¢ TOMOLIBIO
MPOEeKTOpa HITH KOMITBIOTEpA);

HH(POPMALMOHHO-KOMMYHHKALMOHHBIE TEXHOJIOTHY (npuMeHeHHe MHMOPMALMOHHBIX TEXHOMOrHMH
JUlsl MOHHTOPHHTA TeKyIIEH yCTIeBaeMOCTH CTyAEHTOR U KOHTPOJIS 3HaHHIA),

6. OLIEHOYHBLIE CPEACTBA 1A TEKYH_IEFO KOHTPOJIAI YCIIEBAEMOCTMU,
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13.
14.
15.
16.
17.

ME}KYTO‘{H()I/I ATTECTAIIAHU 110 UTOI'AM OCBOEHUS JAACHUATIIIMHBI 1
EBHO-METOIUYECKOE OBECIHEYEHUE CAMOCTOSTEJILHOM’ PABOTHI
CTYAEHTOB
Bonpoce! peiirunr-gonrpoas
Bonpoceer pelitunr-kontposs Nel
CrIOHTaHHOE H3JTydeHue.
Bpems sKU3HI JacTHIIBI B BO36YIKIEHHOM COCTOSIHHM,
BeposTHOCT CIIOHTaHHOTO Mepexosa.
HanynupoBanHoe uanydeHue.
[lornomenue ceera. Koagpuumentsr Ditnmreiina.
HHBepcHas HACENIEHHOCTD YPOBHEIA.
CriekTpanbHas JTHHuS, HOJTYIIMPUHA, AP0, KPbUIbA.
CrouikHoBuTenbHOE yiupenue. JIopenIos koutyp. Gopm- -bakrop.
OnHopomHoe U HEOAHOPOAHOE yIHPEHHe.
. Jlonneposckoe yumnpermye. I"ayccor xoHTYD.
. BeposTHOCTL BBIHYX(IEHHOTO HEpeXoa.
Bonpocew! peiitunr-konrposus Ne2
Ceuenye BBIHYKIEHHOTO U3TyYeHH.
KoaQJ(bI/IuHeHT YCHIEHHS aKTHBHOM Cpe/bL.
Henaceimennsiit koadduunent yorenus.
Koadpuument ycunenus ¢ yuerom MHIYIHPOBAHHBIX CPEXOJI0B.
[InorHocTh GoTOHOB HackILEHHS.
HMIHTEHCHBHOCTD HACHIEHUS.
MismeHeHye HHTCHCUBHOCTH BJIOMTb aKTUBHOM cpestbl Ges yuera Hep630HaHCHbIX [oTeph.
Hepe3oHaHCHBIC OTEPH B aKTUBHOI cpene.
YeTpolcTBo nasepa. AKTHBHAS cpeaa. |
. YerpoiicTso nasepa. Cuctema HAKaKH. |
. Yerpoiierso nasepa. Peszonarop.
. [loporosblif ko3¢ dhHiHenT yeunenus. ;
. IHTEHCHBHOCTD BBIXONHOTO H3ITY4eHMS JIA3ePOB B 3ABHCHMOCTH OT MPO3PaYHOCTH BLIXOAHOTO
3epKaia.
. OnTHMalibHas PO3PavYHOCTh BBIXOJIHOTO 3epKaa.
Bonpocw! pelitnar-gonrpossn Ne3
Turnei pe3oHATOPOB.
Vicroituussie u HEYCTOMYMBBIE PE3OHATOPEI.
JlnarpamMma ycToHuMBOCTH.
KaycTuka, popMbI KayCTUKH.
JlOCTOHHCTBA M HENOCTATKH YCTOMUMBBIX H HEYCTORYHBEIX PEe30HaTOPOB.
Monoselif cocTas usnyuenus. [1pooIbHbIE MOIbL.
MooBetit cocras uamyuerus. ITomepednsle MoIbI.
MOHOXPOMATUHHOCTB JIA3ePHOTO U3ITy9eHns. Y CloBHe OHOMOIOBOTO pe)KMMa reHepaLyy.
TpexsepkaneHpIil pesoHatop.
- OHepreTHIeCcKHe XapaKTEPUCTHKH Na3epa. MowHOCT,
. DHEpreTUUeCcKHe XapakTepUCTHKY asepa. KIIJI,
- llpocTpaHcTBeHHbIE XapaKTEPHCTHKK J1a3ePHBIX  ITyUKOB. Pacnpenenenue MHTEHCHBHOCTH 110
CEUEHHIO ITyYKa.
IIpocTpancTBennble XapaKTepUCTHKY TA3epHBIX ITy9KOB. PacX0TuMocTs My4Ka.
DOKYCHPOBKA JIA3ePHOTO H3JTyueHHS.
['hy6Guna peskocty myudka.
OnipeaesnieHne pa3sMepos NATHA.
Camodokycuposka.




18. BpemenHas korepeHTHOCTB. Bpemst korepeHTHOCTH. [[THHA KOrepeHTHOCTH.
19. IIpocTpaHcTBeHHAs KOrepPeHTHOCTh, Paaryc KorepeHTHOCTH.
20. DnemeHTapHBIE IPOLIECCHI B ra30pa3psaHOi mia3Me.
Bonpoce! juist 3k3amena
I. OCHOBBI KBAHTOBOM TEOPHH H3/yueHHs. CHOHTAHHOS H3jlyyeHue. Bpems JKH3HM yYacTHIL B
BO30Y>KACHHOM COCTOSIHHH. BepoATHOCTb CrIOHTaHHOTO mepexona.
2. HWupyunpopannoe m3mydeHue. Ilorsomenne cera. Kosdduiments: iinwreiina. O6bemuas
IJIOTHOCTB 3HEPIUHM. ‘

3, HHBepcHas HACENCHHOCTE YPOBHEH.,

4, EcTecTBeHHOE YIIHPEHHE. CriekTpalibHas NUHHS, ONYUTMPHHA, AP0, KPBLIbS.

5, CronknosurensHoe — ymupenue. Jlopennos koutyp. @opwm-aktop. OmHoposHOe W

HEOJHOPOJHOE YIUUpPEeHUE.

6/ J[loruiepoeckoe ymupenue. ['ayccoB KOHTYp.

7, CpaBHEHUE JIOPEHLIOBA U IayccoBa MPOQHIIei.

8, BepoATHOCTH BBIHYKAECHHOTO IEPEXO/A.

9, Ceuenue BHIHY)KICHHOTO H3JIyYeHHS.

10. KoapuumeHT ycureHis aKTUBHOM Cpenl.

11. HenacplmeHusrii kos¢buiment YCHJICHHSL.

12. KoaddunmenT ycuneHus ¢ y4eToM HHIYyLUPOBAHHBIX MEPEXOIOB.

13. IInoTHOCTE POTOHOB HACHIIIEHH. MHTEHCHBHOCTH HACHILIIEHH.

14. V3meHeHHe HaCEIEHHOCTH BEPXHETO YPOBHS MPHU BKIIIOYSHHH H BBIKTIOUEHUH HAKAYKH.

15. M3MeHeHUe HHTEHCHBHOCTH BIOJb aKTHBHOM Cpe/lbl 6€3 yueTa Hepe3oHaHCHBIX NOTEpb.

16. Hepe3oHaHCHBIE NIOTEPH B AKTHBHOM  cpere.

17. VerpoiicTso nasepa. ‘

18. IloporoBeiii koadduLHEHT yeunenus.,

19. VHTEeHCHBHOCTb BBIXOXHOIO M3JIyHeHHS JIA3€POB B 3aBUCHMOCTH OT PO3PAYHOCTH BBIXOAHONO

sepkana. OnTHMaTbHas MPO3PAUHOCTD BHIXOIHOIO 3€pKana.

20. Tums! pe3oHaTopoB. JluarpaMma yCTOHYUBOCTH.

21. Kayctuka, popMbI KayCTHKH.

22. JloCTOMHCTBA M HEIOCTATKH YCTONUMBLIX H HEYCTOHUMBBIX PE3OHATOPOB.

23. Moposslii cocTa usimydenust. [IpooabHbie MO,

24. Monosslii cocTaB u3mydenust. [lonepeynsie MOBI.

25. TloyaByeHHe ITONEPEUHBIX MOJI BBICLIETO MOPS/IKA.

26. MOHOXpOMAaTHYHOCTB JIA3CPHOTO U3/iyyeHud. Y eJi0BHE OJHOMOLOBOTO pe)}cu Ma TeHEpALFH.

27. Tpex3epKalbHBIH pe30HATOP.

28. DHepreTHYECKHE XapaKTePUCTHKH Jasepa. MomunocTs, KITJT,

29. TIpocTpaHCTBEHHbIE XAPAKTEPUCTHKU JIA3€PHBIX ITy4KOB. Pacnpemenemzle MHTEHCUBHOCTH 110

| CEYEHHIO MyUYKa H PacXOIUMOCTb TTyYKa.

30. ®okycHpoBKa Na3epHOro 3Ty HeHNS.

31. I'myOuna pe3kocTH myyka.

32. Ompenenenne pasMepoB NATHa.

33. CamodokycupoBKa. :

34. BpeMeHHas KOTePEHTHOCTH. Bpemst korepenTHocTy. JMHa KOrepeHTHOCTH.

35. TlpoctpancTBeHHas KOT€PEHTHOCTE. Paanyc korepenTHocTH,

36. DneMeHTapHbIe IPOLIECCH B ra3opa3psaHOi miasme.

Camocrositensuaga pabora

l.  AymutopHas camocToATeNbHas paGoTa CTyjeHTa MO JUCLHMIUIHHE BBIIOJHAESTCS HA
1abopaTOPHBIX U MPAKTHYECKUX 3aHATUAX IIPH PELICHHUH 3a/1ak.

2, Bueaymuropras camocToATenpHad paboTa BLINOJIHAETCS CTYAEHTOM [pH  YITyGNCHHOM
W3YYECHUH JTMCUMIUTHHBI [0 TeMe MPOHACHHOM JIEKLMHK, TIPH MOJTOTOBKE K JIaGOPATOPHBIM paboTam, mpu
BEITIOJIHEHUH KypcoBO# pabothl. OcHoBHOM (opmoit camoctosTenbHOM paboTHI ¢TYAEHTA SBILIETCS
M3y4CHHE KOHCTIEKTA JIEKIMHA, peKOMEHI0BAaHHOM JINTEPaTyphI.

CamocrosTenpHas pabora 3aBepluacT 3a/@4y BeeX [PyrHX BHIOB YUeGHOTO MPOLEcca W MOYKET
OCYWIECTBIATLCA HAa JIEKIMAX, CEMHHAPAX, NPaKTHHECKUX 3aHATHAX, 1ab0paTopHbIX 3aHATHAX,
koncynbraumsx. Kax dopma oprammsauuu yyeGHOro mpollecca camMoCTOsTENsHAs paGoTa CTYIEHTOB
MPEeACTaB/ISCT COOOH LEIeHANPaBIeHHYI0 CHCTEMATHUECKYIO NEATENBHOCTE M0 MPUOGPETEHHIO SHAHMIA,
OCYLIECTBIIAEMYIO BHE Ay THTOPHH.




Kontpons  Bemonnenus camocrostenshoit paGoThi OCcylecTRIsETCS B XOM€ BBIIIOIHGHUA W
3aLUATBI 1a60PATOPHBIX pabOT MO AUCLMILIMHE, IPH BHINOIHEHIN IPAKTHYECKUX 3aJaHui, Ha oK3ameHe.
Bonpoce! 1s KOHTPOIS camocTonTe 1bHOI PAGOTEE

UTo Takoe WMpHHA CIEKTPAIBHON JIHHMK?
Yro Takoe 'ayccos myuok?

T0 Takoe ceyeHwe BBIHYKIEHHOTO Mepexoa?
YcioBre yCuneHus akTHBHOM Cpepl.

Hro Takoe ONTHYECKH pe3oHaTop?

N AR RS

Yro Takoe KOHLEHTpaLKs GOTOHOB HACKILIEHUS?

. Kakne BHIBI HaKauKy aKTHBHOM CPE/IbI CYIIECTBYIOT?

10. YTo Takoe yCTOMUYMBHIN M HEYCTONUHBLI pesonarop?

11. Yro Takoe MOja H3Ty4eHHA?
12, YT0 Takoe MOHOXPOMATHYIHOCTh U3y UCHHS?
[3. Yro Takoe 106poTHOCTL pesoHaTopa?

14. Or yero sasucur KITJ nazepa?

15. Kak yMEHBIIHNTB pacxouMOocTh H3TydeHns?
16. UTo Takoe KOrepeHTHOCTh U3y deHs?
@oHA  OLIEHOYHBIX CPEACTB IS

TpoBe/lcHUA

arTecTalluy  ypOBHs

Bxnan Taynca, [Tpoxopora, bacosa B KBaHTOBYIO JIEKTPOHUKY,
UeM BBIHYIIEHHOE H3/TyYeHHE OTIMYAETCS OT CIIOHTAHHOO?

KOMITeTCHITH 06y11afoumxc;1 MO0 JUCLIUILIHHE O@OpMHHeTCH OTACBHBIM ILOKyMCHTCM.

7. YYHEBHO-METOJJUYECKOE U UHPOPMAIIMOHHOE OGECIIEYEHNE
AN CHUTIIIAHbI

7.1. KHuroo6ecne4eHHoOCTh

c(hOPMHUPOBaHHOCTU

KHWUT'OOBECTIEYEHHOCTD

DJIEKTPOH. TEKCTOBEIC JaHubIe. - Murck: Briciias mxomna.

Komnuecrso
HaymeHoBaHMe IUTEpaTypEI: aBTOp, HASBAHMUE, BUJ{ M3/IAHNY, I'on IK3EMILIIPOB Hanuuue B
U3TATENBCTBO ’ H3IAHHS U3/IaHRH B SACKTPOHHON
oudnuoreke Bnl'Y bubnuoreke
B COOTBETCTRHH ¢ BaTY
oI'0C BO 5
1 pi 3 4
OcHosuas jiuteparypa
I.  Apakensn  CM. Bsegmenne 5 (pemMToHaHO(OTOMHNKY:! 2015 http://e.lib.vls
(pyHnamMeHTaNBHBIE OCHOBEI M JIa3epHBIE METOIH YNpaBasSeMoro u.ru/bitstream/
NOMyHEHHS ¥ AMArHOCTHKY HAHOCTPYKTYPHPOBAHHBIX MATEPHANOB: 123456789/47
yuebHog rocobue / C.M. Apaxensin, A.O. Kyuepuk, B.I". [Tpokoues, 47/1/01522.pd
B.I'. Pay, A.T". Ceprees. — M: Jloroc, 2015, — 774 ¢. — ISBN 978-5- f
98704-8l12-2. — 248 5x3. GuGmioTeka Bal'V, | i
2. benos HII Ousnyeckue OCHOBEI KBaHTOBOM IIEKTPOHKUKH 2014 - http://'www.ip
[nexrponubii pecype] / Benor H.IT., [lepcrobutopa ‘A.C., ScbkoB rbookshop.ru/
AL - SnexTpoH. TekcTosbie gaHube. - CII6.; YHuBepcuTeT HUTMO, 65346.html
2014.-65c. |
2. Tawnnkopa-bywkesny W, ®usuka. Yacts 2. Onruka, 2014 - http:/fwww.ip
Ksanroras gusuxa. CTpoeHHe u pu3MueCcKre CBOMCTRA BelecTBa rbookshop.ru/
[DnexrpbuubIi pecype]: yuebuk / Tamnsikopa-Bylukesuy U.H. - 35563.

Jononuutrensaas auteparypa

I. [Hanrura JLM. KsantoBas u onTudeckas 3ieKTpoHuka
[DnexTpornsdt pecypc]: yuebHoe mnocoGue/ Illamrima JLU, -

http://www.ip

ONeKTPOH, TEKCTOBbIe NaHHbe. - M.: Poccuitckuit YHUBEPCHTET
Jpyx6el Haponos, 2011. - 96 c. !

DIEKTPOH. TEKCTOBbIE AaHHLIC. - Tomck: TOMCKHit roCy1apCTBEHHBIH 2012 - rbookshop.ru/

YHHBEPCHTET CUCTEM YHPABACHUS M PAIHOONEKTPOHKUKY, 2012, - 301 13939

c. i

2. BaknauosE.B. OcHoBml nasepHoit (u3uku / bakiados E.B. - 2011 - http://znanium

Hosocu6.: HI'TY, 2011. - 131 c.: ISBN 978-5-7782-1606-8 .com/catalog.p
hp?bookinfo=

‘ 546166
2. Peyrop A.T. ®usuka nasepon. Yacts 2. OCHOBLI TEOPHH J1a3epoB http://www.ip
[DnexTpoHHEd  pecypc]:  yuebhoe mocobue/ Peyros A.T. - 2011 i rbookshop.ru/

11534




7.2. llepuoauuecKue H3IaHUs
l. JKypnan «KBanToBas SIICKTPOHUKAY. Apxus HOMEpOB, Pesicm JocTyna;
http://www.mathnet.ru/qe/archive.
2. Hayuno-TexHuyeckwuii xxypran «DoToHuKaY. Pexum nocryna: http://www.photonics.su.
3. Onrtuueckuit )ypHai. Pexum noctyma; http://opticjourn.ifmo.ru/.

8. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHWUE JAACHUATIIAHLI

JUis peaMzalMU NaHHOM AMCUMIUTMHBI HMEIOTCH |ClELMAbHBIE TOMELICHNS JUI TIPOBEASHMS
3aHaTHi, JIeKUMOHHBIE ayquTOpHH OCHauIe§HH JOCKO# |(mns Mema wmu Mapkepa), SKpaHOM Jist
MPOEKITHOHHBIX CHCTEM, IPOSKTOPOM H HOYTOYKOM.

[MpakTHueckue paGoTEL TMPOBOJATCS B HAYYHBIX U yueOHBIX na6oparopusx 107-3, 123-3, 419-3,
420-3, rme pasMeLleHbl: BOJIOKOHHEBIH J1asep HEMpPEPBIBHOIO M3TYYEHMs, MUIHCCKYHAHAS JiasepHad
YCTaHOBKa, JIA3ePHBIA NPOSKIMOHHBI MUKPOCKON, yCTAHOBKA Ja3ePHOk CTEPEOSHTOrpaue, aTOMHO-
CHIIOBOH MHUKPOCKOII 1 JIaGOPATOPHBIi CTEH/] 1O ONITOUH(OPMATHKE. ‘

AYnUTOpMM NI OPOBEACHMA  33HATHH  OCHAIIEHBI COBPEMEHHBIMH  MEPCOHATEHBIMH
KOMIBIOTCpaMY, OOBCAUHEHHBIMM B JIOKATBHYIO BBIMMCTHTCILHYIO CETh M, YKOMILIEKTOBAHHBIMA
HEOOXO/IMMbIM CHCTEMHBIM 1 IIPUKJIATHBIM IPOTPAMMHBIM 00ECTIEUeHIEM.
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