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Kypc BTOpOI CemecTp ___4eTBEpTHIN
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1. | Jlexuuu 24 24 4acoB
2. | JlaGopaTopubie paGoTnI 18 18 4acoB
3. | lpakTa4yeckue 3aHATHS 18 18 JaCcoB
4. | Kypcosoii npoext/padora (KPC) - - 4acoB
(ayauTopHas)
5. | Bcero ayiMTOpHbIX 3aHATHH 60 60 4acoB
(Cymma 1-4)
6. | W3 HuX B MHTEpaKTUBHOI dopme - - 4aCco0B
7. | CamocrosiTenibHast padora 48 48 4acoB
cryaeaToB (CPC)
8. | Bcero (0e3 3x3amMeHa) (Cymmas,7) 108 108 | gacos
9. | Camocr. paGoTa Ha NOATOTOBKY, 4acoB
cIavy IK3aMeHa
10.| O0mas TPyAOEMKOCTb  (Cymma 8,9) 108 108 | yacoB
(B 3a4eTHBIX eJUHULIAX) 3 3 3ET
3auer YETBEPTHINA cemecTp
Tomck 2016
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1. Henu v 3212494 JUCHUNJIMHBI:

[enpro mpenogaBaHusi TUCIMUIUIUHBI SBIISETCS MOATOTOBKA CTYACHTOB B 00JIACTH OCHOB
KBaHTOBOM ¢u3uku M 3((PeKToB B3aUMOIECHCTBUS HU3IYYCHHST C BEIIECTBOM, a TaKkKe
(GU3HMYECKUX TPUHIUIIOB (PYHKIIMOHUPOBAHHUS COBPEMEHHBIX ONTHYECCKUX YCHIIUTENEH W
TE€HEePATOPOB KOT€PEHTHOTO U3JIYUYCHHUS.

OcHOBHOM 3a/1a4eil TUCHUIUIMHBI SBJISAETCS U3yYCHHE OCHOBHBIX MOJIOKEHUN KBAHTOBOM
(GU3UKY U KBAaHTOBOW ONTHKH, Y3PHEKTOB B3aUMOICHCTBUS M3ITYYCHHS C BEIIECTBOM, OCHOBHBIX
MIPUHITMIIOB TTOCTPOEHUS J1a3€POB M JIA3EPHBIX MPUOOPOB.

B pe3synbprare nzydeHus: HacTosIEH AUCIUIUIMHBL CTYIEHTHI OJIy4aT 3HAHUS, UMEIOIIHE
HE TOJBKO CAMOCTOSITEJILHOE 3HAYCHHE, HO U SBIISIFOITUECS (YHIAMEHTOM I M3YYCHHS psaa
MOCIIEAYIONUX CIEeIUATbHBIX JUCHUIUIMH W MPAKTUYECKOW pabOThI CICHUATNCTOB B 001acTH
OINITHUYECKOH CBS3H.

2. Mecto aucuumiinHbl B cTpykrype OOII:
JlucuuiuinHa 1o BeIOOPY BapHaTUBHOM YacTH MPO(EeCCHOHATBFHOTO IUKJIA.
3. TpeboBaHus K pe3yJabTaTaM OCBOEHUSI JUCIUNJIMHBI:

[Tponiecc u3ydeHus: AUCIUTIIMHBI HANpaBJieH Ha (JOpMHUPOBAHUE CIICTYIONINX KOMITCTCHITHIA:
— TOTOBHOCTh K HW3YYCHHUIO HAayYHO-TEXHUYECKOW WH(POPMAIMU, OTEYECCTBCHHOTO U
3apy0exxHOoro onbiTa no Temaruke npoekra (I1K-7);
- CHOCOOHOCTH PUMEHSTH COBPEMEHHBIC TEOPETUICCKHUE U IKCIIEPUMEHTATBHBIC METOJIBI

UCCIIEJOBAHMS C LIENBIO CO3/JaHUSI HOBBIX IIEPCIIEKTUBHBIX CPEJICTB AIIEKTPOCBA3ZU U
unpopmaruku (I1K-17).

B PE3YIbTATC U3YUCHUSA JUCHUIIINHBI CTYACHT HOJIPKCH:

3namp:

- OCHOBHBIE 3aKOHBI U COOTHOILICHHSI KBAaHTOBOH (pr3nku u kBanToBoU ontuku (I1K-7);

- OCHOBHBIC 3aKOHBI M COOTHOILIEHHSI KBaHTOBOW TEOPUH B3aMMOJICHCTBHS CBETA C BEIIECTBOM
(I1K-7);

- OCHOBHBIC TTPUHIUIIBI TIOCTPOCHHS, OCOOCHHOCTH M XapaKTEPUCTUKU ONTHYECKUX KBAHTOBBIX
snemeHToB u npudopos (I1K-7, TTK-17);

Ymems:
- 00BACHATH (uzndeckue 3¢ eKThl, JexKale B OCHOBE pabOThl KBAaHTOBBIX MPHUOOPOB
ONTUYECKOTO JMAINAa30Ha, a TAK)XKE ONTO3JIEKTPOHHBIX KOMIOHEHTOB BKJIIOYAs JIa3epHBIE
U CBETO/IMOJIHbIEe McTOUHUKY u3nyueHus (I1K-7);
- NPUMEHSTHh Ha IPAKTUKE H3BECTHBIE METOJbl SKCIIEPUMEHTAJIBLHOTO HCCIEIOBAHUS
KBAaHTOBBIX 3(PEKTOB B3aMMOACHUCTBHUS CBETa C BEILIECTBOM, a TAKXKE ONTORIEKTPOHHBIX
KOMIIOHEHTOB U ycTpoicTs (ITK-7);
- BBINOJIHATH PACYETHI, CBS3aHHBIE C OINPEACICHUEM IAPAMETPOB U XAPAKTEPUCTHUK
KBaHTOBBIX TpuOOpoB ontuyeckoro quanazona (I1K-17);
- IPOBOJIUTh KOMITBIOTEPHOE MOJICIMPOBAHUE U MPOEKTHPOBAHNWE KBAHTOBBIX MPUOOPOB
ONTUYECKOTO [Wana3oHa, a TaKKe MMETb MpPEJCTaBICHHE O METO/aX KOMITbIOTEPHOM
ontumuzanuu ux xapakrepuctuk (I1K-17);
- TOJIb30BAaThCA CHPABOYHBIMU JaHHBIMHM II0 MaTepHajlaM KBAaHTOBOW AJIEKTPOHUKH U
OTTO3JIEKTPOHUKHU TPHU MPOSKTUPOBAHUU OITOIEKTPOHHBIX M Ja3epHBIX NPHOOPOB,
COTIOCTAaBJISIsI 0COOEHHOCTH XapaKTepuCTHK Takux MaTepuaios (I[1K-17);

Bnaoemo:
- HaBBIKAMH YTEHMSI U U300pa’KEHUSI CXEM ONTHUYECKHUX U Ja3epHbIX MPUOOPOB U CHCTEM
HA OCHOBE COBPEMEHHOM AJIEMEHTHOM 0a3bl ONTHUKU U KBaHTOBOM AnekTpoHuku (ITK-17);
- HaBbIKAMHM pacuera, [POEKTHPOBAaHUS U  KOMIIBIOTEPHOTO  MOJAEIUPOBAHUS
XapaKTEPUCTHK ONTOAIEKTPOHHBIX U JIa3epHbIX deMeHToB U ycrpoiicts (I1K-7, I1K-17);
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- HaBBIKAMU MPAKTUYECKON pabOThl ¢ TaOOPaTOPHBIMU 00pa3liaMU ONTONIEKTPOHHBIX U
Ja3epHBIX AJIEMEHTOB U MPHOOPOB, a TAKXKE ¢ KOHTPOIBHO-U3MEPUTEIBHON ammapaTypoi

(TTK-7).

4. O0beM TUCHHUILUIMHBI U BUbI Y4eOHOH padoThI

OO0miast TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 3 3a4E€THBIX €IMHUIIBI.

By yuebHol paboThl Bcero CemecTtphbl
4acoB
4
AyIuTOpHBIE 3aHATHS (BCEro) 60 60
B Tom umcne:
Jlekunn 24 24
JlaGopaTtopusie padoTs (JIP) 18 18
IIpakTHueckue 3aHATHS 18 18
CamocrosiTesibHas padoTa (Bcero), B TOM YucJIe: 48 48
N3yuenue marepuana JeKui 12 12
[TonroroBka Kk KOHTPOJIBHBIM paboOTaM 12 12
CaMOoCTOSITeNTbHOE U3YYEHUE OTACIBHBIX TEM 24 24
[ToaroroBka k ’3K3amMeHy U cadya dK3aMeHa
Bun npomMexyTouHOi arTecTauu (3a4eT, 3K3aMeH ) 3auer
OO61mast TpyA0eMKOCTh 108 108
3adeTHbIE €AMHULBI TPYI0EMKOCTH 3 3
5. Copepsxkanue 1M CHUITHHBI
5.1. Pa3genan] AMCOUILIMHLI H BUABI 3aHATHIH
Ne HaumenoBanue pazaena Jleku. | Jla6. | IIpakt. | CPC | Bce- | ®opmupy-
JUCITUTUTAHBI 3aH. 3aH. ro EMBIE KOM=
n/m qac neTeHnun
* | (OK, K)
1 BBGHGHI/IC 1 2 3 K-7
2 | OCHOBHBIE MTOJIOKEHUSI KBAHTOBOM 6 4 4 2 22 | K7, IK-17
OTITHKHU
KBanTOBOE OmnurcaHue sBICHUI
3 B3aMMO/JICUCTBUS U3ITYYECHUS C 4 4 2 10 20 MK-7, [IK-17
BEII[ECTBOM
OCHOBHBIE IPUHITUIIBI TOCTPOSHUS
4 | kBaHTOBBIX npubopoB 5 4 4 10 23 | IIK-7,1TIK-17
ONTHUYECKOTO JHarna3oHa
CoBpeMeHHbIE Ja3ephl U
5 ONTHUYECKNE YCUIINTEIN — 6 4 4 10 24 MK-7, [IK-17
OCHOBHBIE XapaKTEPUCTUKU
6 HpI/IHHI/IHBI YIIPABJICHHUA 2 2 4 8 16 [IK-7, TIK-17
4
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XapaKTEePUCTHKAMH JT1a3epPHOTO

W3JIyYEHUS
Hroro: 24 18 18 48 | 108
5.2. Conep:xanue pa3iesioB TUCUUIIIMHBI
No HaumenoBanue Conep:xanue pa3aesia Tpynoem | ®opmupyembie
n/m | pasgenaa KOCTh KOMIETeHIHH
AMCHMILINHBI (uac.) (OK, IIK)
1 Bgenenue 3amaun Kypca. MecTo IUCIUIUINHBI B yIeOHOM 1 IIK-7
mporiecce.
2 OcHOBHBIE [Toctosinnas Ilnanka, KOHUENUS KOPITYCKYJISIPHO- 6 IIK-7, [IK-17
[OJIOKEHHUS BOJIHOBOTO JTyajIi3Ma IIPH ONMCaHUH SBICHUI
. B3aUMOJEICTBUS CBETA C BELIECTBOM. Bubl
KBaHTOBOM OMTHKH | (o roBEIx nepexonoB. KoadpummeHTs!
OliHmTeiina. lHBepcHas HaceneHHOCTh. [lupuna
CIIEKTPAJIbHOW JIMHUU.
3 KBanToBoe onuu- BzanmoseiicTBre OEryIux 31eKTPOMArHUTHBIX BOJH 4 IK-7, TIK-17
caHue sSBJICHHUIA ¢ akTmBHOM cpeaod. 3akoH byrepa. VYcnoBus
. YCHJICHHS W TCHEpalud KoJicOaHUl B KBAaHTOBBIX
B3aNUMOJACUCTBUA CHCTEMAX.
W3JIyYEHHUS C
BCIICCTBOM
4 OcCHOBHBIE MIPHH- OnTuueckue pe3oHatopbl. CTPYKTypbI 5 ITK-7, [IK-17
L(AIIBI IOCTPOCHHsT | 2TIEKTPHHICCKIX moJieif. CXeMbI ONTHIECKUX
pe3onaTopoB. PezonaTop-unTeppepomerp Pabpu-
KBaHTOBBIX [epo, cnexTpabHBIE XapaKTSPUCTUKH.
npubOpoB I[lepecTpanBaeMble pe3oHATOPEL. CeleKIus
OIITHYCCKOI'O IIPOJOJIBHBIX U MONEPEYHBIX MOJ. Y CIOBUS
JIHATa30Ha CaMOBO30YKICHHS J1a3epa.
5 CoBpeMeHHBIE Tpex- u yeTblpexXypoBHEBBIE Ja3epbl. CTallMOHAPHBIE 6 [K-7, TIK-17
Ja3epsl U OITH- pexXuMBI JTazepoB. OnTuManbHas 0OpaTHas CBSI3b.
WmmnynbcHbIe pexxuMbl. Mogymsiius JOOPOTHOCTH |
HCCKHC yCHITUTEIN CHHXpOHM3aus MoJl. THIIBI Ta3epoB (Ta3oBEIe,
— OCHOBHBIC TBEPIIOTENbHEIC, BOJJIOKOHHEIE,
XapaKTEPUCTUKU HOJIyIIPOBOJHUKOBBIC).
6 HpI/IHHI/IHBI DIEKTPOONTHYECKUM U aKyCTOONTHYECKUM 2 ITK-7, [IK-17
YIIpaBICHHS 3¢ deKTHI. DIEKTPOONTHIECKHE U aKyCTOONTHIECKHE
MOAyIATOPHIL. [TlapaMeTpsl 1 XapaKTEePUCTUKH
XapakTepucTHKam MOAyIATOPOB. OCYIIECTBICHNE PA3HBIX BUIOB
U JIa3€pHOTO Moy Iauus. JleaexkTopsl.
N3JTyUYCHUS

5.3 Pa3geanl

AUCHHUITIJIMHbI

(mpeabIAyIUMHK) U 00ecriedYUBaAeMbIMH (MOCIEAYIONIMMH) JUCHUNIMHAMU

H MCOEKIMCHUIIVIMHAPHBIE CBA3H C OGCCHC‘II/IBaIOH.[I/IMI/I

Ne HaumenoBanue o0ecrieunBaroIInx No Ne paznenoB 1aHHON AUCIUIUIMHBI U3
n/n (mpenpLaynyX) U 00ecednBaeMbIX Tab.5.1, JuIs1 KOTOPBIX HEOOXOIMMO N3yUYECHHUE
(TmocneyIomuX) JUCIUTLTHH obecrnieynBarOIUX (TIPEIBIIYIINX) H
00ecreunBaeMbIX (ITOCIIETYFOIINX )
JIACLUILINH
1 [ 2] 3 ] 4 ] 5 | 6
[penmecTByONIIHE THCHUTIIIAHBI
1 MareMaTu4ecKkuii aHaIn3 + + + + +
2 ®dusuka + + + + + +
3 Wudopmaruka + + + + +
4 MaremaTtruecKue METOAbI OIUCAHUS +
CHUTHAJIOB
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5 ®DusnyecKue OCHOBBI OITOYJICKTPOHUKH + +

CBA3HU

6 BBCHGHI/IG B OIITUYCCKHUEC CUCTEMbBI U CCTH +

Iocaenyiouue AMCIUNIMHBI

TCXHOJIOTHYCCKOT'O HAa3HAYCHUA

1 DJIEeKTPOMAarHUTHEIE TTOJISl 1 BOJIHBI + + +

2 OCHOBBI BOJIOKOHHOW ONTHKH + + + +

3 OnTryeckue HAPABISIONIIE CPEIBI + + +

4 Onrtugeckue QP pPOBHIE + + +
TEJIEKOMMYHHMKAMOHHEIE CHCTEMBI

5 OnTO3IeKTPOHHBIE U KBAHTOBBIC + + + +
IpUOOPHI M YCTPOHCTBA

6 BonokoHHO-onTHUECKHE YCTPOICTBA + + + +

5.4. CooTBeTcTBHE KOMIIETeHIUI, GOpMHPYeMBbIX IPH U3Y4YEeHUHU AUCHHUILINHBI, 1 BU/10B

3aHATHH
IIepeuens Bunel 3ansaTHii DopMbI KOHTPOJIS 110 BCEM BUAAM 3aHATHH
KoMmeTeHWH | J7 [ Jla6 | IIp. | KP/KII | CPC
[K-7 + + + + BricTynnenue Ha cemuHapax. Omnpoc Ha
nmabopaTOpHBIX paboTax. 3ader
[K-17 + + + + BricTynnenue Ha cemuHapax. Onpoc Ha
712a00paTOPHBIX paboTax. 3ader

JI — nexuus, Jlab — maboparopusie padotsl, [1p — mpaktuyeckue 3ansatusi, KP/KII — xypcoBas
pabota/mpoext, CPC — camocTosiTennbHas paboTa CTyJeHTa

6. MeToabl 1 (pOPMBI OPraHU3ANUU 00YUEHH S

JUIs  yCHemHoro OCBOCHHS JMCUUIUIMHBI TPUMEHSIOTCS PAa3JIM4YHbIe 00pa30BaTelIbHBIC
TEXHOJIOTHH, KOTOpPBIE OOECIICUMBAIOT JIOCTHIKCHUE IUIAHUPYEMBIX pE3YJIbTaTOB OOydYeHUs
COIJIACHO OCHOBHOHM 00pa30BaTeNIbHOI MpOorpamMme, C Y4eTOM TpeOOBaHUIl K 00beMy 3aHITHH B
WHTEpPaKTUBHOU popme.

7. JlaGopaTOpHBI NPAKTHUKYM

Ne pa3nena Hanmenosanue nabopaTopHBIX paboT Tpyno- OK, IIK
JUCHIUTUINHBI €MKOCTh
(uac.)
1 HccnenoBanne IU(pAKIMUH CBETOBOIO Iydyka B cpele C 4 I1K-7,
[epUOINYECKON MOYJIAIMEN oKa3aTes MPeIoMIICHUS TK-17
2 UccnenoBanue MIPOCTPAHCTBEHHOTO CcaMOBO3/1eCTBUSA 4 T1K-7 ,
CBETOBBIX ITyYKOB B HEJTMHEHHO - ONTHYECKOH cpenie K-17
3 HUccrnenoBanme 3¢ddekTnBHOCTH BBOAAa CBEeTa B ILIAHAPHBIN 4 T1K-7,
ONTHYECKUH BOJIHOBOJI K-17
4 HccnenoBanne  mepuoiguyeckux  (asoBBIX  JIEMEHTOB, I1K-7,
(opMHpYEMBIX HEKOT€PEHTHBIM H3JIydEeHHEM B KpUCTaIIe 4 K-17
LiNbO; ¢ ¢poTOouyBCTBUTETHHON TOBEPXHOCTHIO
8. lIpakTHyeckue 3aHATHS (CEMHUHAPBHI)
Ne[ Paznen qucuuIuivHel U3 TeMaTuka NpakTUUECKUX 3aHATUI Tpyno- Komnerennun
Tabmn. 5.1 €MKOCTh OK, TIK
(gac.)
1 | OcHOBHBIE TIOJOKEHUSA [ocrostanas [Inanka, sHEpTHs HOTOHOB 2 [K-7, I1IK-17
KBaHTOBOM ONTUKHU
2 | OCHOBHBIE TIOJOKEHUS MexaHu3MBbl yIIUPEHUS CIIEKTPAJIbHBIX 2 [IK-7, I1IK-17
KBaHTOBOM ONTHKHU JIMHUM
3 | KanToBOE onmicanue Y ¢10BUsl YCWIIEHUS U T€HEPALUU 4 I1K-7, I1K-17
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SIBJICHUI B3aUMO/ICHCTBUS KoJIecOaHUH B KBAHTOBBIX CHCTEMAaX.
U3IYYEHUS C BEHIECTBOM
4 | OcHOBHBIE IPUHIIUIIBI Mopab! ONTHYECKUX PE3OHATOPOB, 4 IIK-7, IIK-17
MOCTPOEHHS KBAaHTOBBIX JOOPOTHOCTH PE30HATOPOB, YCIOBUS
MIpUOOPOB ONITHYECKOTO OanaHca aMIDTUTYI.
JMana3oHa
5 | CoBpemennsie nazepel U | Cenekuwus MO, CHHXPOHHU3ALIHS 4 [K-7, I1K-17
ONTHYECKHE YCWIUTENH — | MPOJOIBHBIX MO
OCHOBHBIE XapaKTEPUCTHKN
6 | [lpuHIIMTBI yIpaBICHUS XapaKkTEpUCTUKH NEKTPOONITUIECKOTO U 2 IIK-7, IIK-17
XapaKTepUCTHKAMHU aKyCTOONTHYECKOTO 3PPEKTOB
JIA36PHOTO M3ITyUCHHUS
9. CamocrosiTejibHasi pabora
Ne | Pa3znmenst Temartnka caMOCTOSTETHHOM paboThI Tpyno- Komme- KonTpoas
1/ | AMCUMTUTMHEL U3 (Oemanuzayus) E€MKOCTh | TEHIHUH BBITIOJTHEHHS
m | Tabm. 5.1 (qac.) OK, ITK paboThI
1. | Beenenue. M3yuyenne TeopeTuueckoro Marepuaa. 2 TIK-7 3auer
2. | OcHOBHBIE N3yuyenne TeopeTuueckoro Marepuana. 8 [IK-7, 3auer
MIOJIOKEHHUS IToaroroBka K mpakTU4eCKUM [K-17
KBaHTOBOH ONTHKH 3aHsATHAM (cemuHapam). [loaroroska k
nabopaTopHoii pabote
3. | KanroBoe N3yuyenne TeopeTuueckoro Marepuana. 10 [IK-7, Brictynnienus Ha
onucanue sBiaeHUH | IloaroroBka K MPakKTHUECKUM [K-17 ceMUuHape.
B3aUMOJCHCTBUS 3aHsATHAM (cemuHapam). [loaroroska k Otuer o
U3ITY4YCHUS ¢ | mabopatopHOi padboTe nabopaToOpHOIA
BEIIECTBOM paborte. 3auer
4. | OcHOBHBIE MTPHUHIIU- M3ydeHne TeopeTHUecKOro Marepuarna. 10 I1K-7, Brictynnenus Ha
IIbI IOCTPOCHUS IToaroroBka k NpakTU4ECKUM [IK-17 ceMuHape.
KBaHTOBBIX IIPHOO- 3aHATHAM (ceMuHapam). IloaroToBka k Ortuer 1o
POB OIITHYECKOTO nabopaTopHoi pabote nabopaTtopHoi
Juana3oHa pabote. 3auer
5. | CoBpemeHHble naze- | M3ydeHue TEOPEeTHYECKOTO MaTepuaa. 10 IK-7, BricTynnenus Ha
PBl U OITUYECKUE IToaroroBka K NpakTU4eCKUM MK-17 cemMuHape. 3a4er
YCHJINTENN — OCHOB- | 3aHATHAM (ceMuHapam). [loaroToBka k
HBIC XapaKTEPUCTHKN | JabopaTopHOH paboTte
6. | [lpuHummns! ynpas- N3yuenue TeopeTnueckoro Marepuana. 8 [K-7, BricTtynnenus Ha
JIEHUS XapaKTepuc- IToaroroBka K npakTU4eCKUM MK-17 ceMuHape.
THUKaMH JIa3epHOTO 3aHsATHAM (cemuHapam). [loaroroska k Otuer o
H3ITYYCHUS nmabopaTopHOii pabote nabopaTopHO
pabore. 3auer

10. IIpumepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (pador)
KypcoBsie npoekTs! (paboThl) yueOHBIM IJIAHOM HE TTPETYCMOTPEHBI

11. baanbHo-peiiTUHrOBasi cUCTeMa

METOJIUMKA TEKYIIEI'O KOHTPOJIA OCBOEHUS JUCHUIIIMHBI

OcymectBisiercss B cooTBeTcTBUU ¢ [los1okeHMeM O MOpsAIKe HCHOJIb30BAHMUS
PETHHIOBOM CHCTEMBI /ISl OLIEHKH YCIIeBAeMOCTH CTYAeHTOB (mpuka3 pexropa 25.02.2010

Ne 1902) wu

OCHOBaHa Ha

0anbHO- pCﬁTHHFOBOﬁ CUCTCMC OLCHKU YCIICBACMOCTH ,

nerctBytomed ¢ 2009 r., koTopas BKJIIOYAET TEKYWIMH KOHTPOJb BBINOJHEHUS SJIEMEHTOB
00beMa JUCHUIUIMHBI IO JIEMEHTaM KOHTPOJIS ¢ TOABEICHUEM TeKYIIero peuTunra (paszaen 6).
IIpaBuna ¢popmMupoBaHus NATHOAIBHBIX OLEHOK 3a KaKIYH0 KOHTPOJIBHYIO TOUYKY

CornacoBaHa Ha noptane Ne 8347




(KT1, KT2) ocymiecTBisieTcs yTeM OKpPYIJIEHUS BEIMYUHBI, PACCUUTAHHOH 110 popMmyIie:
(Cymma _6annos, mabpannas k KTx)*5

KTx

x= ,2_

Tpebyemas _cymma _6amn08 _no _6annbHoll  packiaoke

[Tocme oxoHYaHUsS cemecTpa CTyIeHT, HaOpaBmmii meHee 50 OaioB, CUMTAETCS
HEYCICBAIOIINM, HE TOJIy4YuBIINM 3a4deT. CTyIeHT, BHIMOJHUBIIMNI BCe 3alJIAHHPOBAHHBIE
JabopaTopHble padoThl, H T.J. U HaOpaBmuii cymmy 60 u Oosee OayuIoOB, MOJTy4aeT 3ayeT
«aBTOMATOMY..

Tao6auna 11.1 Pacnpenesienus 6aJ1J10B B Te4eHHe ceMecTpa

MakcumanibHbil | MakcumansH | MakcUMalIbHbI
. 6amn Ha 1-yro bl Oa 3a i Oamn 3a Bcero
DJIeMEHTHI Y4eOHOM
KOHTPOJIbHYIO epUOJI nepruoJ, MEXKIY 3a
JeATEIbHOCTH
touky ¢ Havana | mexay 1KT u | 2KT u Ha koHery ceMecTp
cemecTpa 2KT cemecTpa
Tlocemienue nexkuu 16 16
TecToBbIl KOHTPOJIb 30 30
BrimonHenue 1abopaTopHBIX
patop 20 20 40
pabor
Komnonent
7 7 14
CBOEBPEMEHHOCTHU
HToro makcumym 3a
y 16 57 27 100
nepuoa:
Hapacrawmum uTorom 16 73 100

Tabauua 11.2 Ilepecuer 6anyioB B OLEHKH 32 KOHTPOJIbHBIE TOUKH

banjibl Ha JaTy KOHTPOJIbHON TOYKH Ounenka
> 90 % ot MakcuMasbHOH cyMMbI OayutoB Ha gaty KT 5
Ot 70% no 89% ot MakcuManbHON cyMMbl OayutoB Ha naty KT
Ot 60% 10 69% oT MakcuManbHOH cymMMbl OayutoB Ha naty KT
<60 % ot MakcuMaJbHOM cyMMbl OamoB Ha gaty KT

N[W| A

12. YueOHO-MeTOAMYEeCKOEe U HH(pOpMALIMOHHOE 0O0ecnieYeHue TUCIMIINHBI:

12.1. OcHoBHas JiuTepaTypa

1. C.M. lannapos, A.1. bamkupos. BBeneHne B KBaHTOBYIO U ONITHYECKYIO JIEKTPOHUKY:
VYyeOHoe nocobue / deapanbHOE areHTCTBO MO 00pa3zoBaHuio, TOMCKUN rOCy1apCTBEHHbBIN
YHHUBEPCUTET CUCTEM YIPABICHUS U PalMO3JIEKTPOHUKHU [ DNEeKTPOHHBIN pecypc]: yueOHoe
nocobue - Tomck: TYCVYP, 2012. — 98 c. Pexxum noctyma:
https://edu.tusur.ru/training/publications/1578

2. B.M. lllannapos. OcHOBHI (pu3nveckoit 1 KBaHTOBOM onTUKH. — ToMmck: Tomck. roc. YH-T
CHCTEM YIp. ¥ paii03JIeKTPOHUKH, [ DNEeKTpOHHBIN pecypc]: yueOHoe nocobue- Tomck: TYCVYP,
2012. - 197 c. Pexum nocryna: http://edu.tusur.ru/training/publications/750

12.2. lonotHuTE/ILHAS IUTEPATYPA

1n. M.bopH, 2.Bonbd. OcrHoBsl ontuku. M.: Hayka. 1970.855c¢. (5)

2n1. BM. [llannapoB. BodoOKOHHO-ONTHYECKHE YCTPONUCTBA TEXHOIOTMUECKOTO HA3HAYEHUS. —
Tomck: Tomck. roc. YH-T cucteM ymp. ¥ paanodnnekTponuku, 2007. — 185 c. (50 3k3.)

3n. C.M. lllangapos, B.M. [lllannapos, A.E. Manaens, H.M. bBypumos. ®oTtopedpakTuBHbIC
3(h(}EKTHI B 2JIEKTPOONTHUECKUX KpHCTAIaX. — ToMck: ToMCK. Toc. YH-T CHCTEM YIIp. U

CornacoBaHa Ha noptane Ne 8347


https://edu.tusur.ru/training/publications/1578
http://edu.tusur.ru/training/publications/750

panuosnekTporuku, 2007. — 241 c. (64 3k3.)

12.3. [lepeyeHb MeTOANYECKUX YKAZAHUH M0 MPAKTHYECKUM 3aHATUAM H JIa00OPATOPHBIM
padoram

1. [lanmapos B. M., Tpenuxun I1.A. MccnenoBanue nudpakiini CBETOBOTO MyYKa B CpeJie ¢
NEePUOIUYECKON MOIYIISIUEN MTOKa3aTeNs MPeOMIICHUs: [ DNIEeKTPOHHBIN pecypc]:
Meroandeckue ykazaHus K 1abopatopHoit padote s ctyaeHToB — 2011, 7 ¢. Pexxum
nocryna: http://edu.tusur.ru/training/publications/72

2. lanmapos B. M., Kpyrnos B. I'., Kapnymun I1. A. MccinenoBanue onTudeckoro
nponyckanus B LINbO; ¢ nerupoBannem moBepxHocTH (GpoTopeppakTHBHBIMH IPHUMECIMU:
[DnexkTpoHHbI pecypc]: MeTtoandeckue yka3aHus K JadopaTopHO paboTe i CTYICHTOB
—2011, 12 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/73

3. Kanmry A. B., llangapoB B. M. HcciienoBanue nepuoandeckux (pazoBbIX ONTHYCCKUX
3JIEMEHTOB (POPMHUPYEMBIX HEKOT'€PEHTHBIM UCTOYHUKOM CBeTa B KpucTaiie linbo3
nerupoBaHHOM (GOTpedpPaKTUBHBIMU ITPUMECSIMHU: [ DIIEKTPOHHBIN pecypc]: MeTtoanueckue
yKa3zaHus K JJabopatopHoi pabdote 1 ctyneHTos — 2011, 8 c. Pexxum gocryna:
http://edu.tusur.ru/training/publications/74

4. Kapnymmn I1. A., langapos B. M. HccnenoBanue 3dexra mpocTpaHCTBEHHOTO
CaMOBO3JICHCTBUS CBETOBBIX IYYKOB B (pOoTOpehpakTUBHOM KpHCTaslIe: [ DIEKTPOHHBIH
pecypc]: Meronndeckue yka3aHus K JjabopaTopHoii pabote st cryaentoB — 2011, 14 c.
Pexxum noctyna: http://edu.tusur.ru/training/publications/75

5. B. M. lllargapoB. OCHOBBI (U3HYECKON U KBAHTOBOHM ONTHKU: Y4eOHO-METOINYECKOEC
ocoOue Mo MPaKTUYECKUM 3aHATUSM U CAMOCTOSTEIbHOM paboTe sl CTY/IEHTOB
cneruansHocT 210401.65, [DnekTpoHHbIi pecypc]: yuednoe nmocodue- Tomck: TYCVYP,
2013. — 57 c. Pexxum gocryma: http://edu.tusur.ru/training/publications/2888/

13. MaTepuajbHO-TeXHUYeCKOe o0ecneyeHue JUCIUIINHBI:

Jlaboparopun kadp. CBYuKP, B TOM wumcne, crneuuaau3upoBaHHas Jaboparopus
«Onroanektponukn» (ayn. 3336), a Taxxke naboparopum apyrux kadenp PTO.
Boruncnurensnas nadoparopus (aya.337 0), kapeapst CBUuKP obopynoBana nepcoHaabHbIMU
KOMIIbIOTEpaMHU, OOBEIMHEHHBIMH B JIOKaJIbHYIO BbIUHCIUTENbHYIO ceTh Kad. CBUuKP c
BBIX0J0M B Internet.

14. MeToanyeckue peKOMEH/IALUH M0 OPraHU3AIMU U3YYCeHHUS JUCHUIIIHHBI :

OO0beM yacoB, MPEAYCMOTPEHHBIX YUEOHBIM IIJIAHOM JUISl M3YYEHUS JUCHUIUIMHBI, I10-
3BOJISIET OCBETUTH TOJBKO KIFOUEBBIE MOMEHTBI M PACKpbhITh 0a30Bble MOHATHS MPHU YTEHUH
nexuui. IlosromMy mnpu peanuzanuy NporpamMMbl CTYIEHTBI JIOJDKHBI JIOCTATOYHO MHOTO
paboTaTh CaMOCTOATENBHO KaK MpHU TOBTOPEHHUH JIEKIIMOHHOTO MaTepuaia, TaKk W IpH
MOJArOTOBKE K JA0OPATOPHBIM 3aHATHSM M BBIIOJHEHUM CaMOCTOATENbHOW paloThl. Jlis
oOecnieyeHus 3(h(HEKTUBHOTO YCBOEHHSI CTYJEHTaMH MaTepUaIOB JUCLHITIMHBI HEOOXOIMMO Ha
MEPBOM 3aHATHHM CHAOIWUTh UX IMEPEUYHEM BOMPOCOB, KOTOPHIE MOMJIEKAT HU3YUYECHUIO, CIIUCKOM
OCHOBHOH U JIOTIOJIHUTENILHON JIUTEPATyphl IJIsi CAMOCTOSITEIbHON pabOThl, TEMATUKOHN 3aJaHUN
JUTSL CAMOCTOSITEIbHON PaOOTHI.

Jlig Tekymiero KOHTPOJs YCHEBAEMOCTH U IPOMEXKYTOUHOM aTTECTALlMM MCIIONb3YETCs
TECTOBBII KOHTPOJIb 3HAHMI.

JIeKIIMOHHBIE 3aHATHSI KEJATEIbHO MPOBOJATCSA C MPUMEHEHHEM MPE3EHTAlNM, a TaK XKe
JEKIIMOHHBIX JEMOHCTpAIMi. DTO CYIIECTBEHHO YIyYlllaeT IMHAMHKY JIEKIHH U CIIOCOOCTBYET
JTy4dieMy yCBOEHHWIO Marepuania. Ha nexkmmsx HeoOxoaumo oOpamath BHHMaHHE Ha
0COOEHHOCTH MPUMEHEHHUSI PacCMaTPUBAEMOro MaTepuaia B MOCIEAYIOMIMNX Kypcax, a Takke B
Oynymieit mpodeccuoHaTBHOM NS TEIbHOCTH.
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MUWHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCHMCKOM ®EJIEPAIIUN
denepanpHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTEILHOE YUPEKICHNE
BBICIIETr0 MPO(ECCHOHAIBHOTO 00pa30BaHUs

«TOMCKHMI T'OCYJIAPCTBEHHBIA YHUBEPCUTET CUCTEM
YIIPABJIEHUSA U PAAUOIJIEKTPOHUKMN» (TYCYP)

YTBEPXKIAIO
IIpopekTop no y4edHoii padore

ILE. Tposin

« »

2016r.

@®OH/]I OIEHOYHBIX CPEJICTB IO YYEBHOM JUCIIUILIUHE

OCHOBBI KBAHTOBOM ONITUKHA

YpoBeHb 0cHOBHOI1 00pa3oBaTesibHON nporpamMmmbl: BAKAJTABPUAT

Hanpasaenue(st) noaroropku (cneunanabHoctb): 11.03.02 <MHOPOKOMM YHUKAIIMOHHBIE

TEXHOJIOI'MA U CUCTEMBI CBA3N»

Hpoduns(u): ONTHYECKHUE CUCTEMbBI U CETH CBA3U

®opma ooyuenuss OUYHAA

®axyaster PT® (PAAMOTEXHUYECKHWI)

Kageapa CBUnKP (CBEPXBbICOKOYACTOTHOM U KBAHTOBOM PAJIMOTEXHUKW)

Kypc 2 Cemecrtp 4

YueOHblii ni1an Hadopa 2013, 2014, 2015 roaos.

3auer 4 cemecTp Aud. 3auer

JK3aMeH ___ ceMecTp

Tomck 2016
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BBenenune

®onp oneHounslx cpenctB (POC) sBisercss mpuiiokeHHEM K paboueil mporpamme

JUCIUTUINHBI «OCHOBBI KBAHTOBOH ONTHUKI» U MIPEICTABISIET COO0H COBOKYITHOCTH KOHTPOJBHO-

M3MEPUTENIbHBIX MaTepUaioB (TUMOBbIE 33a4H (3aaHUs), KOHTPOJIbHbIE PaOOThI, TECTHI U JIP.) U

METOJ0B HX HCIIOJIb30BaHMHA,

CTYACHTOM YCTAHOBJICHHBIX PE3YJILTATOB 06yquH51.

®OC mno aucUUIUIMHE UCIIOJIB3YETCS

nNpe€aHasHAYCHHBIX JJII HU3MEPCHHUA YPOBHA JOCTHUXKCHHA

npu MpoOBCACHHUH TCKYHICIO KOHTPOJIA

YCIICBACMOCTHU U HpOMeX(YTOHHOﬁ arTecTaluu CTYACHTOB.

[TepedeHp 3aKpeIICHHBIX 3a AUCIMIUIMHON KOMITETEHIIUN MTPUBE/IEeH B Tabimie 1

Taoauua 1 — IepeyeHb 3aKpenieHHBIX 32 JUCHUNIMHONA KOMIIETeH M

Kon

DopMyIMPOBKAa KOMIIETCHUH

9Tanbl q)OpMI/IPOBaHI/Iﬂ KOMIICTCHIUHA

I1K-7

TOTOBHOCTbH K M3yYECHUIO HAyYHO-
TEXHUYECKOH uHbopMaIuuy,
OTEYECTBEHHOTO U 3apyO0eKHOTO
OTIBITA 110 TEMATHUKE MPOEKTa

Jlos1:KeH 3HATH OCHOBHBIC 3aKOHBI M COOTHOILICHUS
KBAaHTOBOH  ONTHKHM; OCHOBHBIC  3aKOHBl H
COOTHOLICHHSI KBAHTOBOW TEOPHU B3aHMMOACIHCTBHS
CBETa C BCIIECTBOM; OCHOBHBIC IPUHIHIIBI
NOCTPOCHHUSI, OCOOCHHOCTH M XapaKTepUCTUKU
ONTHYECKUX KBAaHTOBBIX 3JIEMEHTOB U IPUOOPOB.

JokeH yMeTh OOBSCHATH (pu3ndeckue d3PQeKTsl,
JeXxale B OCHOBE pabOThl KBAHTOBBIX MPHUOOPOB
OINITHYECKOTO JMana3oHa, a TaKKe
OIITORJIEKTPOHHBIX KOMITOHEHTOB BKJIFOYast
Ja3epHbIe U CBETOAUOAHBIC HCTOYHUKH U3ITYUYCHHUS;
NPUMCHATh Ha TPAKTUKE W3BECTHBIC METOJbI
9KCIICPUMEHTAJIBHOTO HCCIICIOBAaHUS KBaHTOBBIX
3¢ dexToB B3aMMOJCHCTBHUS CBETA C BELIECTBOM, a
TaKKe  ONTOJJICKTPOHHBIX  KOMIIOHGHTOB  H

YCTpPOMCTB.

JloJkeH BJaJeTh HaBBIKAMU pacuera,
MPOEKTUPOBAHUS " KOMIIBIOTEPHOTO
MO/JICITNPOBAHUS XapaKTepUCTHK

ONTO3JIEKTPOHHBIX M JIA3€PHBIX JJIEMEHTOB U
YCTPOMCTB; HABBIKAMH TPAKTHYECKOW pPabOTHI ¢
nabopaTopHBEIMU 00pa3liaMu ONTORJIEKTPOHHBIX U
JTa3epHBIX 3JIEMEHTOB M NPHOOPOB, a TaKXKe C
KOHTPOJbHO-HU3MEPUTEIBHON anmnapaTypoi.

I1K-17

CIIOCOOHOCTh MPUMEHSITh
COBpPEMEHHBIE TEOPETUYECKHE U
OKCIICPUMCHTAJIBHBIC METOAbI
HCCIIEIOBAHMSI C LIEJIBIO CO3aHuUs
HOBBIX TCPCICKTHBHBIX CPCIACTB
3JIEKTPOCBA3U U UH()OPMATUKH

JloJI2KeH 3HATh OCHOBHBIE IPUHLUIBI TOCTPOECHHUS,
OCOOCHHOCTH M  XapaKTEPUCTHKH ONTHYECKHX
KBAaHTOBBIX 3JIEMEHTOB U IIPHOOPOB.

JloJIZKeH yMeThb BBITIOJIHATH PacdeThl, CBA3aHHBIE C
OTpe/leIeHHeM TapaMeTpoOB U XapaKTEPUCTHK
KBaHTOBBIX NPUOOPOB ONTHYECKOTO JHaNa3oHa;
MPOBOJUTh KOMIBIOTEPHOE MOJCIUPOBAHHE U
MIPOEKTHPOBAHNE KBaHTOBBIX pubOpoB
ONTHYECKOTO  JHana3oHa, a Takke HMeTb
NPEACTABIEHUE O  METOAAX  KOMIBIOTEPHOM
ONTUMM3ALMU HX XapaKTepPHCTHUK; IO0JIb30BaThCA
CIpaBOYHBIMH  JAHHBIMH 1O  MaTepHaizaMm
KBAHTOBOH AJIEKTPOHUKH M ONTORJIEKTPOHHUKH MPH
MIPOEKTHUPOBAHUU ONTOZIEKTPOHHBIX U Ja3€pPHBIX
IpruOopoB.

JoyzkeH  BJajeTh  HaBbIKAMH  4YTE€HUS U
M300paKeHMsT CXeM OINTHYECKHX W  JIa3epHBIX
mpubOpPOB M CHCTEM HAa OCHOBE COBPEMEHHOI
JJIEMEHTHOM  0a3sl ONTMKH W KBAaHTOBOI
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YCTPOIMCTB.

SJIEKTPOHUKU; HABBIKAMU pacuera,
MIPOEKTHPOBAHUS u KOMIIBIOTEPHOTO
MOJICTAPOBAHUS XapaKTepUCTHK

ONTOSJIEKTPOHHBIX MW JIA3€PHBIX DJOJIEMEHTOB H

2. Peaqu3anus KoMneTeHum

2.1. Komnerennus IIK-7

[1K-7: TOTOBHOCTh K H3YYEHHUIO HAY4YHO-TEXHHYECKOW HH(OpPMALUMU, OTEYECTBEHHOIO U
3apy0eKHOT0 OMBITA IO TEMATHKE TPOEKTA.
Jns popmupoBaHus KOMIIETEHLIUH HEOOXOAUMO OCYIIECTBUTD Psi/i STAIOB.
Oranbl GOPMUPOBAHUS KOMIETCHIINH, IPUMEHSIEMBIE JIJIsi STOTO BUJIBI 3aHATUH U UCIIOIh3yEMbIE
CpEIICTBA OLIEHUBAHUS MIPE/ICTaBICHbI B TA0IHIIE 2.

Ta6auna 2-3tanbl GopMUPOBAHNS KOMIIETEHIIMH H UCI0JIb3yeMble CpPeIcTBa OLleHHBAHUS

Cocras 3HaTh YMmetb Bnanets
Co JepKaHue OcHoOBHBIE 3aKOHBI u | OOBICHATH ¢usnueckue | HaBpikamu pacuera,
STAIIOB COOTHOIIECHHS  KBaHTOBOH | adekThl, Jexamme B OCHOBE | MPOSKTUPOBAHUS u
OIITUKH,; OCHOBHBIC 3aKOHBI pa6OTLI KBAaHTOBBIX HpI/I60pOB KOMIIBIOTEPHOT'O
U COOTHOILIECHHS KBAaHTOBOM | ONTHYECKOrO  JAMamna3oHa, a | MOJEIUPOBaHHS
TEOpHUU B3aMMOJICHCTBHS | TaKKe OMTO3JICKTPOHHBIX | XapaKTCPUCTHK
cBeTa c BEILIECTBOM; | KOMIIOHEHTOB BKJTFOYAsl | OMTO3JIEKTPOHHBIX u
OCHOBHEIE MPUHIUNEI | Ta3epHBIE H  CBETOAMOIHBIC | JTA3E€PHBIX SIIEMEHTOB H
MOCTPOCHHUS, OCOOCHHOCTH U | MCTOYHUKH W3IY4YCHUS; | YCTPOWCTB;  HaBBIKAMH
XapaKTePUCTHKHI MIPUMEHSTh Ha MPaKTHKE | MPaKTHYECKOW PabOTHI ¢
OTITUYECKUX KBaHTOBBIX | U3BECTHEIC MeTOAb!I | 1abopaTOpPHBIMH
3JIEMEHTOB U IIPHOOPOB. 9KCIEPUMECHTAIEHOTO oOpasmaMu
HCCJICAOBAHUA KBAHTOBBIX | ONTO3JICKTPOHHBIX )44
3¢ dexToB B3aMMOJICHCTBUS | JIA3EPHBIX DJIEMEHTOB H
CBeTa C BEUIECTBOM, a TaKkkKe | NIPUOOPOB, a Takke C
OIITOSJICKTPOHHBIX KOHTPOJIBHO-
KOMIIOHEHTOB U YCTPOMCTB. HU3MEPUTEIIBHOMI
anmnapaTypou.
Bune! 3anstuit Jlexmun. JlaboparopHbie pabOTHI. JlabopatopHbie pabOTHI.
[IpakTHyeckue 3aHATHS. [IpakTryeckue 3aHATHS. CaMocrosiTenpHas
CamocrosTensHas pabota | paboTa CTYICHTOB.
CTYICHTOB.
Hcnonb3yemblie 3anaun. 3anaun. 3amura  1a6OpaTOPHBIX
cpeicTBa 3auer. OdopmiieHrie  OTYETHOCTH | | paboT.
3aIuTa JJabopaTopHBIX PaboT. 3auger.
OLCHUBAaHUA

O6HII/IC XaApPaKTCPUCTHKU mokasarelieii u KPUTCPUCB OLICHUBAHWA KOMIICTCHIIMU Ha BCEX
9Talax NpruBECACHLI B Ta6J'II/II_[e 3.

Tadimua 1 — O0mme xapakTepuCTHKHU MOKa3aTeJieil U KpUTeprueB OLeHUBAHUS
KOMIIETCHIIUH 110 ITanam
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ITokazarenn " | 3HaTh VYMeTh Bmagers
KpUTEpUHU
OTnu4HO (BbIcokmit | OGmanaer dakruueckum n | Obnanaer mranasoHoM | Kontponupyer — palory,
YPOBEHB) TEOPETHYECKUM 3HAHUEM B | NPAKTUYECKMX  yYMEHHH, | IPOBOJIUT OLICHKY,
npezenax n3yyaeMol | TpeOyeMBbIX ISl Pa3BUTHS | COBEPILEHCTBYET
o0jacTH ¢ TOHHUMAaHHEM | TBOPUYECKHUX pemeHn, | AeHCTBHUS PaOOTHI.
IpaHuI] IPUMEHUMOCTH. abcTparupoBaHus
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npo0IeM.
Xopoio (6azoBwiii | 3Haer dakrthl, npuHUNb, | O6nagaer Jquana3oHoM | bepeT oTBETCTBEHHOCTH 3a
YPOBEHB) MPOLIECCHL, o0mue | MpaKTUYEeCKUX  yYMEHWH, | 3aBepIIeHWE  3a1ad B
HNOHATHSA B Tpenenax | TpeOyeMbIX UIS PELICHHS | MCCICAOBAHUM,  IIPHCIO-
HU3ydaeMoi 00JIacTH. OTIpeNIeNIeHHBIX MpobiieM B | cabimBaeT cBOe IOBEne-
00JTacTH UCCIIETOBAHMSL. HHE K 0OCTOATENbCTBAM B
pemeHnH npodIeM.
Y I0BIETBOPUTETHHO Obnamaer 6azoBbmMu | Obmamaer OCHOBHEIMH | PaGoTaer mpu mpsiMom
(TIOpOTOBEBIN YPOBEHB) 00IIMMH 3HAHUAMHU. YMECHHUSAMH, TpeOyeMBIMH | HaOIIOICHUN.
JUISL  PELIeHUs HPOCTHIX
3ajad.

DopMyJIMPOBKA MMOKA3ATENEN U KPUTEPUEB OLICHUBAHUA TAHHOW KOMIIETEHIIMU [IPUBEECHA B

Tabymue 4.

Taﬁ.lmua 2 — Iloka3aTenn u KPUTECPHUHU ONCHUBAHUA KOMIIETCHIIMH HA 3Talmax

IHoka3zatenu u
3Hathb Ymern Baaners
KpUTepuu
3HaeT OCHOBHBIE 3aKOHBI U | YMeeT OOBSACHITH CB00OIHO BHaceT
COOTHOILICHUS KBaHTOBOH | ¢u3mdeckue 3pQPeKTl, HaBBIKAMU pacueTa,
ONTHKH; OCHOBHBIC 3aKOHBI U | JIeXKAll[Me B OCHOBE pabOThI | MPOCKTUPOBAHUS U
COOTHOIIICHUS KBaHTOBOH | KBaHTOBBIX PUOOPOB KOMITBIOTEPHOTO
TEOpUU B3aUMOJICHCTBUA CBETA | ONTHYECKOTO MUamna3oHa, a MOJICTTUPOBAHUS
C  BEOICCTBOM;  OCHOBHBIE | TaK)Ke ONTOIIEKTPOHHBIX XapaKTePUCTHK
TIPHAHITHIIBT MOCTPOCHHSA, | KOMIIOHEHTOB BKJIFOUAs OTITORJICKTPOHHBIX U
o 0COOEHHOCTH U | JasepHBIC M CBETOOMOIHBIC | Ja3epHBIX DIIEMEHTOB H
TAMHHO XapaKTePUCTHKH ONTHYCCKUX | HMCTOYHHUKH HU3TYUICHUS; YCTPOHCTB; HABBIKAMH
(Bbicokuii KBaHTOBBIX  JJICMEHTOB ¥ | NPHUMEHSATH HA MPAKTHKE MPAaKTHIECKOI paboTHI ¢
yposei,) pUOOPOB. M3BECTHBIC METOJIBI nabopaTOpPHEIMA
9KCIEPUMEHTAIBHOTO oOpa3zuamu
UCCIIEIOBAHMSI KBAHTOBBIX OTTORJIEKTPOHHBIX U
3¢ (eKTOB B3aUMOICHCTBUS | J1a3epPHBIX DIIEMEHTOB U
CBETa C BEIIECTBOM, a npuOOpPOB, a TAKKE C
TaK)Ke ONMTOIEKTPOHHBIX KOHTPOJIbHO-
KOMIIOHEHTOB M YCTPOMICTB. | HU3MEPUTENbHOU
anmnaparypou.
[Tonumaer cBsI3u MeXIY YMeeT BBINOIHATH TOUCK Bnaneer HaBbikamu
Pa3IMIHBIMH TOHATHSIMHA B nHpOpPMALUH B 00JIacTH paboTHI ¢ TUTEPaTyPHBIMHU
00J1acTH KBAaHTOBOW OIITHKH. KBaHTOBOH ONTHKH, HACTOYHHUKAMH,
[NorrMaeT mpUHIUITEI HCTIONB3YS PECypPCHI CBSI3aHHBIMH C
Xopomo MOCTPOCHHS OTITHIECKUX OTEYECTBCHHBIX U KBaHTOBBIMH SBIICHUSIMA B
(6asoBbrit KBaHTOBBIX JIEMEHTOB U 3apyOeIKHBIX HCTOYHHKOB. OIITHKE.
YPOBeHb) npuGopoB. YMeeT caMOCTOSTENHHO
BBIOUPATh METO/IbI
perieHns 3a1a4 B 001acTu
KBaHTOBOM ONTHKHU.
YioBaerBopH- Haet OMpE/IeNeHHs OCHOBHBIX Ywmeer pa6(3TaTb co 3 MoskeT KOppEeKTHO
MOHSITHIA B 00JJACTH KBAHTOBOW | CIIpaBOYHOM JUTEPaTypOid; MPEICTaBUTh
(noTIfg:oHBOuﬁ OTITHKH. YMEET NPEAICTaBIATS nH(OPMAIIHIO, CBI3aHHYIO
pe3ynbTaThl CBOeH paboThl. | C KBAaHTOBBIMH SIBJICHUSMHU
ypoBen») B ONTHKE.
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2.2. Komnerennus INK-17

[1K-17: cnocoGHOCTh TPUMEHSTH COBPEMEHHBIC TEOPETHUUECKHIE M SKCIIEPUMEHTAITBHBIC METOIbI
MCCJIEIOBAHMS C 1IEJIbIO CO3JaHUsI HOBBIX MEPCIEKTUBHBIX CPEJICTB JEKTPOCBSZU U

WH(pOpPMATHKH.

st opmupoBaHUS KOMIIETEHIIMH HEOOXOAMMO OCYIIIECTBUTD PSI/I ATAIIOB.
Oranbl OpMUPOBAHUS KOMIETEHIINH, IPUMEHSIEMbIE JJIsl STOTO BUJIbI 3aHATUH U UCIOJIb3yEeMbIe
CpeACTBa OLIEHUBAHMS, IPEACTABICHBI B Ta0IHIIE 5.

Taoauna S-Iranbl GopMHUPOBAHUS KOMIIETEHIMH W UCII0JIb3yeMble CPeICTBA OlleHUBAHUS

Cocras 3HaThb Ymers Bnaners
Conepxxanue 3tanoB | OCHOBHBIE ~ NPUHLIMIBI | BBIMONHATE pacueTsl, cBs3anHble | HaBbikamu YTCHUS "
MIOCTPOCHHS, C OIpeJieNieHneM apaMeTpoB 1 n300paKeHHs cxeMm
0COOCHHOCTH U | XapaKTepHCTHK KBAHTOBBIX ONTHYECKUX W  JIa3epPHBIX
XapaKTepPUCTUKU npuOOPOB ONTHYECKOTO npuboOpoB M CHUCTEM  Ha
ONTHYECKUX KBAHTOBBIX | JWANa30HA; IPOBOIHUTH OCHOBE COBPEMEHHOM
9JIEMEHTOB M IPUOOPOB. | KOMIIBIOTEPHOE MOJCIMPOBAHNE U | JJICMEHTHOH 0a3bl ONTHUKH H
NPOCKTUPOBAHNE KBAHTOBBIX KBaHTOBOM JNIEKTPOHUKH;
NpHOOPOB ONTUYECKOTO HaBBIKAMH pacuera,
JMaTa30Ha, a TAK)Ke UMETh HPOCKTUPOBAHHUS "
NpeICTaBICHIE O METOIaxX KOMIIBIOTEPHOTO
KOMITBIOTEPHOW ONTHMH3ALUHN UX | MOJEIUPOBAHUS
XapaKTepUCTHUK; MOJIb30BATHCS XapaKTepUCTUK
CIPaBOYHBIMH JaHHBIMH 110 OMTOAJIEKTPOHHBIX u
MarepuaiaM KBaHTOBOM Ja3epHBIX  DJIEMEHTOB  H
AJIEKTPOHHUKH U ONTOAIEKTPOHUKH | YCTPOMCTB.
P IPOEKTUPOBAHUH OTITORJIE-
KTPOHHBIX U JIa3epHBIX NPUOOPOB.
Buner 3ansTHiA Jlexrum. JlabopaTopHBIE PaOOTHL JlabopaTopHBIE PaOOTHL.
[paktnueckue 3auatus. | [IpakTnueckue 3aHITHSL.
CamocrosiTenbHas pabota | CamocTosTenbHas pabota
CTYJCHTOB. CTYJCHTOB.
HUcnosnpzyemble 3anaun. Odopmnenne  oTdeTHOCTH W | 3amura JabopaTOpHBIX paboT.
cpencraa 3aver. 3aluTa J1adopaTopHBIX padoT. 3aver.
OLICHUBAHHS

OO011re xapakTepUCTHKH ITOKa3aTeNell U KpUTepHEB OLICHUBAaHUS KOMIIETEHIIMHM Ha BCEX Tanax
IpUBE/IEHBI B Tabnue 6.

Ta6auna 6 — O01mue XapaKkTepUCTUKH NOKa3aTe/ieil 1 KpUTepHeB OLleHMBAHUS
KOMIIeTeHIIUH 110 3Tanam

Ilokazarenn u
KpUTEPHH

3HaTh

VYmMers

Bnagers

OTnu49HO (BBICOKHIA
YPOBEHB)

Obnanaer hakTHIECKUMHU
Y TEOPETHYECKUMHU
3HAHMSMH B TIpejiesiax
n3y4aeMoi 001acTH ¢
MOHMMaHHUEM TPaHHMIL
MPUMEHUMOCTH.

OO0nanmaeT quana3zoHOM
MPAKTHICCKUX YMCHHH,
TpeOyeMBIX JUIS Pa3BUTHUS
TBOPYECKHUX PEIICHHUIA,
a0cTparupoBaHus MPOOIIEM.

KoHnTponupyet padory,
MPOBOJHT OLEHKY,
COBEPILCHCTBYET ACHCTBUSA
paboThI.

Xoporo (6a30BbIi
YPOBEHB)

3HaeT GaKTel,
MIPUHIUIIBI, TIPOLIECCHI,
o01ue MoHSATHS B
npezesiax u3yyaeMoi
obnactu.

O0Omagaer guamna3oHoOM
NIPaKTU4YECKUX YMEHUH,
TpeOyeMBbIX JIJISl pEeIICHHUS
OTIpeIeNIEHHBIX IPOo0JIeM B
00J1acCTH UCCIIeIOBAHMUS.

Bbeper oTBETCTBEHHOCTH 3a
3aBepIlEeHNE 3a1a4 B
HCCIIEIOBaHMH,
MIPHUCIIOCA0INBAET CBOE
IIOBCACHUEC K
00CTOATENHCTBAM B PEIICHUN

CornacoBaHa Ha noptane Ne 8347

14




npo0eMm.

VY 10BIE€TBOPUTEIBHO O6nanaer 6a30BBIMU
(oporossIit 00IIMMY 3HAHUSIMHU.
YPOBEHbB)

YMEHHSAMH, TpeOyEeMBbIMH JJIs
BBITOJIHEHHSI TPOCTHIX 3a1a4.

OGJ’IaﬂaCT OCHOBHBIMH

Paboraer npu npssmom
HaOIIOACHUU.

(DOpMYJ'II/IpOBKa rokasarejieil u KpUTCPUEB OLICHUBAHHUA ,HaHHOﬁ KOMIICTCHIIMHU ITPUBCJCHA B

Tabmune 7.

Taoauna 7 — [lokazaTeid 1 KPUTEPUH OLIEHUBAHMS KOMITETEHIIMHU

Iloxka3aTenu u
3HaTh YMmerhb Baagern
KpHUTepHH
3Haer OCHOBHBIE MPUHIUNE | YMeeT BBITOTHATH PacyeTsl, CBo0oOIHO BJIALIEET
MOCTPOCHHS, 0COOEHHOCTH U | CBs3aHHBIC C OTIPENICICHUEM HaBBIKAMH YTEHUS U
XapaKTePUCTHKHI ONTHYECKAX | MapaMeTPOB U XapaKTEpHC- n300pakeHUS CXEM
KBaHTOBBIX 3JIEMEHTOB U | THK KBaHTOBBIX MPHUOOPOB OIITHYECKHUX H
pHUOOPOB. OIITHYECKOI'0 IMala3oHa; Ja3epHBIX MPHOOPOB U
TIPOBOIUTH KOMITBIOTEPHOE CHCTEM Ha  OCHOBE
MOJIETUPOBAHUE U MPO- COBPEMEHHOI
€KTUPOBAHHUE KBAaHTOBBIX 3JIEMEHTHOI 6a3bl
puOOPOB ONTUYECKOTO ONTHKA H KBaHTOBO
OTJINYHO JIMarna3oHa, a TakKe UMETh IIEKTPOHUKH;
(BBICOKMIi MpeICTaBICHUE O METOAAaX HaBBIKAMU pacuera,
YPOBEHbB) KOMIIBIOTEPHOU ONTHMU3A- MIPOCKTHPOBAHUS 31
Y UX XapaKTePUCTHUK; KOMIIBIOTEPHOTO
MM0JIB30BaThCS MOJICITUPOBAHHS
CIPaBOYHBIMU TAHHBIMH 10 XapaKTePUCTHK
MaTepHaliaM KBaHTOBOU OTTO3JICKTPOHHBIX 31
3JEKTPOHUKH H Ja3epHBIX 3JIEMEHTOB U
OTITOAIEKTPOHUKH TPH YCTpPOHCTB.
MPOEKTUPOBAHUU OTITORJIE-
KTPOHHBIX U JIa3ePHBIX
pHrOOPOB.
[ToHnMaer cBs3b NPUHLIMIIOB Nwmeet npencrasnexnue o Biageet HaBeIKaMu
MOCTPOCHHUS C XapaKTEPUCTUKAMH MeTOoJIax pacuera YTEHHS U U300paKESHHS
ONTHYECKNX KBAHTOBBIX napaMeTpoB U XapaKTepHc- CXEM ONTHYECKUX U
3JIEMEHTOB M PUOOPOB. THK KBaHTOBBIX IPHOOPOB JIa3epHBIX IPHOOPOB U
OIITHYECKOI0 JHMaIa3oHa; o CHCTEM Ha OCHOBE
KOMIIBIOTEPHOM COBpPEMECHHOM
MOJICITUPOBAHIH 2JIEMEHTHOM 0a3bl
U TIPOCKTUPOBAHHIH OIITHKH U KBAaHTOBOM
KBAaHTOBBIX IPHOOPOB ANIEKTPOHUKH;
OIITHUYECKOI'0 AMama3oHa, o HaBBIKAMU pacyeTa,
Xopouo METOJ1aX KOMITbIOTEPHOM MIPOEKTUPOBAHUS U
(06a3oBbIii ONTUMM3AINHN UX KOMITBIOTEPHOTO
YPOBEHbD) XapaKTEPUCTHUK; MOXKET MOJICTTUPOBAHUS
MOJIB30BATHCS XapaKTEePUCTHK
CIIPaBOYHBIMU JAHHBIMU TI0 OTITOAIEKTPOHHBIX U
MaTrepuagaM KBaHTOBOM JIa3epHBIX DJIEMEHTOB U
3JIEKTPOHUKHU U YCTpOICTB.
ONTORJIEKTPOHUKH MPU
MIPOEKTUPOBAHUU ONTORJIE-
KTPOHHBIX U JIa3epHBIX
puoOOpoB.
YMeeT caMOCTOSATENHHO
OTIPEJICNIATH METOIBI
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peleHus 3agau
MPOEKTUPOBAHUS.
Nmeer npencrasienue o Ymeet pabortaTs co MoskeT KOppeKTHO
YaoBaersopu | npHHOMIAX IOCTPOCHHS CIPaBOYHOM JINTEPATYPOii; [IPEACTAaBUTh 3HAHUS U
TeJIbHO MHTErpaNbHO-ONTHYECKUX yMeeT MPEACTaBIATh nHpopmanuio,
(moporosbIii 3JIEMEHTOB ¥ IPHOOPOB, 00 pe3yJbTaThl CBOCH PabOTEHI. CBS3aHHYIO C
YPOBEHB) OCHOBHBIX TOHSTHSX B 00JIaCTH KBAHTOBBIMU
OITHUKU. SIBICHUSIMU B ONTHKE.

3. TunuyHble KOHTPOJIbHbIE 3aJAHUS

JUisg peanu3aluy BBILIECNIEPEUNCICHHBIX 3a7jad OOYYEHHS! HCIOJIb3YIOTCS CIIEAYIOLIUE
MaTepHuabl:

— KOHTpOJIbHBIE 3a/laHus WIM HHbIE MaTepuaibl, HEOOXOAUMbIE MJIi OLIEHKU 3HAHMI,
YMEHMM, HaBBIKOB M (WJIM) OMNbITA JEATEIbHOCTH, XapaKTEPU3YIOIIMX  ATallbl
dbopMUpOBaHUS KOMIIETEHIIMI B MpOIECCe OCBOEHUS 00pa3oBaTelbHOI MpOTrpamMmbl, B
COCTaBe:

KOHTpOJIbeIe 3aJlaumn (TI/IHI/I‘IHLIC) mo J3JEMCHTAPHBIM 3HAHUAM H MNMPAKTHYECCKUM
HaBBbIKaM I10 TEeMaM:

3.1. TEMA: OcHOBHBIE I0JOKEHUS KBAHTOBOH ONTHKH.

3anauva 1.
3anummTe BHIPAKEHHUE ISl HAMIPSKEHHOCTH SJIEKTPUUYECKOTO TOJIsl TUIOCKOW CBETOBOW BOJIHBI,
pacmpocTpaHsIoIeiicss B cpene BIoJIb ocu Z, ecinu B TIOCcKocTH XOY (a30BbIi CABUT MEXKIY

KoMnoHeHTaMu BekTopa E Baonb oceit X u Y cocraBiser 90°, a OTHOLIEHHE UX aMILTUTY]
Emnx/Emy=0,5.

Pemrenne:
CoriacHo yCJIOBHSIM 3a/iaud, TJIOCKas CBETOBAsl BOJIHA PACIPOCTPAHSIETCS BIOJIb OCH Z.

Torza, UCXO/sl U3 MONEPEYHON CTPYKTYPhI €€ MOJisl, BEKTOP £ MOXET pacronararhest JIMIb B
miockoctt XOY u mmeer cocramstome £ u E - B coorBercTBHM C (1.12) mu3menenue

BEJIMYMHBI HANPSDKEHHOCTH AJIEKTPUYECKOTO IOJIS IUIOCKOM CBETOBOW BOJIHBI BO BPEMEHU M
IIPOCTPAHCTBE ONPEIEIIAETCS BEIPAKEHUEM:

E = X,E,, cos(ot —kz)+ yyE,, cos(wt —kz— 9 . Tlockonbky $asoBbiii caBur Mexay

cocrapysrolMMK BekTopa £ Bons aTHx oceii pasen 90°, a Emy = !E, . TO 3TO COOTHOLICHHE

MMpUHHUMACT OKOHYATEJIbHbBIN BUA:
E=X,E cos(w - z)+ 7,-2E, sin(o - z)]=

g

Jdx - 'V S1 -
o1 Xo COS(@ - Z)+ My sin(w - zZ)]
Takum 00pa3oM, paccMaTpUBaeMbIil Cllydyail COOTBETCTBYET IUIOCKONH CBETOBOWM BOJIHE C

IUTMIITUYECKOH NoJsipu3anue, mpudeM OoJIblIas OCh AJUIMIICA apajiesibHa OCH Y (ITOCKOJIBbKY
Emy = 2Emx ).
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3amaua 2.

Ha nneHouHblid moONSIpOMI MaAaeT JWMHEWHO TMOJAPU30BAHHBIM CBETOBOM IMYyYOK
MOIIIHOCTBIO 1 MBT, MI0CKOCTH MOMSIpU3AIMU CBETa OTKJIOHEHA OT HaIpaBJCHUS IJIaBHOM OCH
noysiponsa Ha 30°. KakoBa BelMYnMHA CBETOBOM MOIIHOCTH, MPOIIEANIECH Yepe3 MOoJsIpu3aTop,
€CJIM TOJISIPU3YIOIIUNA MaTepuaj 3aKII0YeH MEXIy JABYMS CTEKJISIHHBIMU IJIACTUHKAMH (st
crekina n=1,51), a ¢peHeNeBCKUMH OTpaXEHUSIMU Ha TPAHUIE MEXKAY CTEKIOM M STUM
MaTepruaIoM MOKHO MpeHeOpeys?

Pemenue:

YMeHbIIeHHe MOIIHOCTH CBETOBOW BOJIHBI, MPOIIEAIIEH Yepe3 MOISIpOu I, 00yCIOBICHO
B pealibHBIX dJIeMeHTaxX 3(PpPeKTaMn YaCTUYHOTO OTPaKEHHsI CBETa HA TPaHUIAX pa3zesia Cpei C
pa3HbIMHM CBOICTBaMH, MOTJIOUICHHS CBETa B MarepHalie CTPYKTYphl, a Takke COOCTBEHHO
HOJIIPU3YIOIIUM JEMCTBUEM TAKOI'O AJIEMEHTA.

Jns HarsIIHOCTH TPEICTAaBUM cXeMmy AaHHoro snemeHTa (puc. 1.2). UYactuunoe
OTpaXKEHHE CBETa MOXeT HalnoAaTrbcs 3/ech Ha rpaHunax pasjgena | — 4 (oTMmeueHsl
ctpenkamu). CoriacHo yCIOBHSIM 331auu, MOXHO MpeHeOpeub 3¢ (ekToM oTpakeHHs cBeTa Ha
rpanunax 2 u 3. [JockonpKy yclIOBUSIMU HE OIpe/ieieHa BEIMYMHA ONTUYECKOrO MOTJIONICHUS B
MaTepuaie MOJIpouAa, UM Takke npeHeOperaem. B mtore, nis ompeseneHus Mpoiueamieit
CBETOBOW MOIIHOCTH YYHUTHIBaeM 3(PPEKT YaCTUYHOTO OTPAKECHUS CBETa Ha BXOJHOW U
BBIXOJHOM TpaHUIAX CTPYKTyphl (rpanunbl 1 u 4), a TakkKe OTKIOHEHHEM IIJIOCKOCTU
NOJIIPU3ALMU CBETA OT IVIABHOI'O HAIIPABJIEHUS MOJSpOUa. ONpeesseMbIM 3aKoHOM Matoca.

F}ETP'EH Fotp.ahlx
- -
— —

PEI Pshlx
A A4 A
1 2 3 4

Puc. 1.2. Cxema miaeHo4YHOro nojasipouia.

HOCKOJ‘ILKy KOB(I)(I)I/ILII/ICHT OTpa)KeHI/IH CBCTa (HO I/IHTeHCI/IBHOCTI/I) Ha rpaHHue I[HBHGKTpH‘ICCKOﬁ
/ n— \
\n+ )

[2, 3], TO UHTEHCUBHOCTh (MM MOIIHOCTH) MPOLIEAIIErO IMy4Ka MPHU IOJHOM IPOIYyCKaHUU

Cpe€abl C IMOKA3aTCIEM HPEIOMIICHHUA N U BO3AyXa OIPCACIIACTCA COOTHOMICHUCM 7 =

nonsponsa 6sua 6v1 pasua b, =B, -(1-1)(1-1)=F,,, - (1- r)*. Vuer moBopoTa riaBHOM

ocu IMoJjiiponJia OTHOCHUTCIBHO INUIOCKOCTHU IMOJApU3allun CBETOBOU BOJIHEBI MNpUBOAUT ITO
COOTHOHLICHUEC K BUOY:

P, =P, (1- r)* - cos® @, rae [=30°. Jlns n=1,51 B urore monyuaem:

=0,0413; Pnp=1-(1-0,0413)20032(30"):0,9178~0,75=O,6884 MBT.
TakuM 00pa3oM, MOIIHOCTH MPOMIEAIIErO Yepe3 MOJISIPOU]T CBETOBOTO MyYKa B JAHHOM Ciydae
cocrasyseT 0,6884 MBT.
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3.2. TEMA: KBaHTOBO€ OnHMCcaHUe sIBJIeHU B3aNMOeHCTBUS U3JIYUYEeHHUs C BelleCTBOM

3amgaua 1.
KpyroBoii rayccoB my4ok UMeeT NOJYLIIUPUHY NepeTsuKku wWo=10 mxM. Haiinure nonymmpuny
ny4Ka Ha paccTosHuU 10 M OT 00J1aCTH NEPETSHKKH, €CIIU JIMHA BOJIHBI CBETa A=1 MKM.

Pemenue:
Hcnonp3yeM BBIpaKEHHE Ul CBSI3U IOJNYIIMPHHBI ITy4Ka B IMPOM3BOJIBHOM CEUYEHHH C €ro
IMIUPUHOH B 00J1aCTH MEPETIKKU:

2 2

2 2 z ™o

w(z) =wyl 1+ — | u cooTHOmIeHUe IS TMPONONLHOTO pasMepa MEPETSHKKH Zy = ——

2o
) \‘/2
Kombumnpys nx, momyunm: w(z)=wyl + — 1 . U, noxcrapuis crona 3a/1aHHbIE
Wy )
0

napameTpsl, HoaydnumM w=wy(1+1 0%)%°=3,2 cm.

3.3. TEMA: QOcHOBHbIC NIPUHIUIBI NOCTPOCHUSI KBAHTOBBIX IPUOOPOB ONITHYECKOT0
AUANa30Ha

3amaua 1.

HaitguTte KpUTHYECKYIO TOJIIMHY BOJIHOBOJHOTO CJlOsl ig Hanpasiasiemod TE3 monbl
TOHKOIJIEHOYHOTO aCHMMETPUYHOTO BOJTHOBO/IA, €CJIH OH IMPEACTaBIseT COOO0M TIEHKY CTEKJIa C
MoKaszaTesieM MpejomiieHus n;=1,6, HAHECEHHYI0 Ha TOJJIOKKY M3 CTEKJa C IOoKa3areJaeM
npenomieHus nj=1,5. JlnuHa BoiaHbI cBeTa A=1,5 MKM.

Pemenne:
Hcnonw3ys cootHomeHue (4.3), Haiiaem:

2 2
n —n

1,57 -1

3n -arctg |———= 3m -arctg | ———
o no—n Ve o153 335w
= _ : :
g kg2 —n? on 1,6 —1,5 21 0.557

TakxuMm oOpa3om, KpUTHYECKasl TOJIMHA BOJTHOBOJHOTO ci1os Uit TE; Mozsl paBHA 4,5 MKM.

3.4. TEMA: CoBpeMeHHbIE Jiazepbl M ONTHYECKHE YCHJIMTEJIH — OCHOBHBIE
XapaKTePUCTHKH

3amava 1.
JluHeiHO oNspr30BaHHAsI CBETOBAsI BOJIHA PACTIPOCTPAHSIETCS B HANPABIEHUHU OCH X KpUCTalia

HuoOarta nuTHs. HaliTu BeanurnHy M3MEHEHHUs MOoKa3aTels MpPeJOMIICHUS, €CIM K 3JIEKTPoJiaMm,
HaHECEHHBIM Ha TpaHHM KpUCTaJUIa, MEPHEeHAMKYISIpHbIe OCH Z (TOJIIMHA KPUCTalsla B 3TOM
HampaBlieHUu — 1 cM), TOpuiokeHo »diekTpuuyeckoe Hampsbkenne B 1 kB. Ilmockocts
HOJISIPU3ALMH CBETa coBIaaaeT ¢ miockocThio XOY, AnuHa BoIHbI cBeTa A=633 HM.

CrpaBka: BenuunHbl 00BIKHOBEHHOT'O M HEOOBIKHOBEHHOT'O TIOKa3aTesel MpeioMIIeHHs Ha
JAHHOW JUIMHE BOJIHBI COCTABIIAIOT 2,286 1 2,2; a 371eKTPOONTUYECKUX K0 (PUIIMEHTOB
r15=9,6:10"" em/B; 135=30,9-10"" cm/B.

Pemrenne:
[TockoyibKy CBETOBasi BOJIHA PacCpOCTPAHSIETCS BAOIb OCH X, a INIOCKOCTh MOJISIPU3ALMU CBETA
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coBragaer ¢ miockocteio XOY, TO OHa COOTBETCTBYET OOBIKHOBEHHOH BOJIHE B KpHUCTAaJLIC.
BennunHa w3MeHEHHs TOKa3aTessl MPEIOMIICHHS 3a CYET JIMHEHHOTO 3JIEKTPOONTHYECKOTO
a¢dekra B cirydae 0OBIKHOBEHHOW MOJSIPU3AIMN CBETA U YIPABIISIONIETO YIEKTPUUIECKOTO OIS,
NPUIIOKESHHOTO BIIOJIb OCH Z, KaK cieayet u3 (5.8), onpeaensercs COOTHOIICHUEM:

1

3
A,=--nyons- By

[ToacraBnsst B 3TO BhIpaKEHHUE 3aJaHHbIC 3HAUYEHUs OOBIKHBEHHOI'O IOKa3aTelis MPeOMIICHHUS,
COOTBETCTBYIOLIETO 3JIEKTPOONTHUECKOTO0 KOI(P(PUIMEHTA, 3JICKTPUUYECKOTO HANpsHKEHUS |
TOJILIIMHBI KPUCTANINYECKOT0 00pa3La, NoJydrM:

An, = —22.2863 9.6-107°-10° = 5,734 - 10~

Takum 00pa3oM, BeTMIMHA U3MEHEHUSI OOBIKHOBEHHOTO TIOKA3aTeN sl IPEIOMIICHUS COCTABIISIET B JAHHOM
-6
ciayqae 5.734-107.

3.5. TEMA: IIpuHuunsl ynpapJjeHHsl XapaKTepHuCTHKAMH JIa3ePHOI0 U3J1y4eHHUs

3ajmaya 1.
Hudpaxiuonnas 3¢ dekTuBHOCTH hoTopedpakTuBHOM perietku coctaniser 10%. OueHuThb

BEJIMYMHY ITOJISI IPOCTPAHCTBEHHOTO 3apsifa Eg., eciin pemeTka chopMrUpoBaHa B TIACTUHE
HUO00aTa IUTUS TOJIIKUHON 1 MM, BEKTOp pEIIeTKH MapaieieH OCH Z, CYUThIBaHHUE
ocytiecTBisieTcs u3nydeHrneMm He-Ne j1azepa ¢ 0OBIKHOBEHHOM MOJISIpU3aIUeH, a IIePUo/T
pEIIEeTKH PaBEeH 5 MKM.

4. Tembl caMOCTOATENBHON PA0OTHI CTYICHTOB

4. 1 . OCHOBHEIE ITOJI0KCHUSI KBAHTOBOM OIITHKH

42 KBanToBoe onucaHue sBiICHUM BSaHMOI[efICTBHH H3JIy4YCHHA C BEIICCTBOM

43 OCHOBHEIC MIPUHIMUIIBI TOCTPOCHUSI KBAHTOBBIX HpI/I60pOB OIITHYCCKOI'O Jrualta3OoHa

44 COBpeMeHHHC JIa3€pbl U ONTHYCCKUC YCUIIMTCIIN — OCHOBHBIC XaPAKTCPUCTUKHU

45 HpI/IHLH/IHI)I YIipaBJIC€HUA XapaKTCPUCTUKAMU JIA3CPHOT'0 U3JTYyUYCHUA

5. Tembl 1a00paTOpPHBIX padoT

1. HccnenoBanue nudpakiuy CBETOBOTO IIydKa B Cpele C IMEPHOJUYECKON MOIYNsIuen
noKasarteJsi IPeTOMIICHHUS.

2. HccnenoBanue MpPOCTPAHCTBEHHOTO CAaMOBO3ZCHWCTBUSI CBETOBBIX ITyYKOB B HEIMHEHHO -
ONTHUYECKOH Ccpelie.

3. UccnenoBanue 3¢ (heKTUBHOCTH BBOJA CBETA B IUIAHAPHBINA ONTUYECKUI BOJTHOBO/I.

4. HccnenoBaHue MepHOAMYECKHX (HA30BBIX IJIEMEHTOB, (OPMHUPYEMBIX HEKOI'€pPEHTHBIM
u3nydeHueM B kpuctamuie LiINbO;3 ¢ poTouyBCTBUTENIBHON MOBEPXHOCTHIO

6. Jx3aMeHallMOHHBbIE BONPOCHI

TEMA: OcHOBHBIE I10JI0KeHUs PU3NIECKON ONITHKH.

6.1. YpaBHenusa MakcBesuia UIsl AUIJIEKTPUUYECKOl cpenbl. MaTepuaiabHble yPaBHEHUSI.
YpaBHeHHs TPAHNYHBIX YCIOBMIA.

1. MarepnanbHOCTb JIEKTPOMArHUTHOTO TTOJIS.

2. BexTopsl, XapaKTepu3yoIne 3JeKTPOMAarHUTHOE TTOJIE.

3. YpaBuenus MakcBesnia B MHTErpajbHO# (hopme.

4. TeopeMbl BEKTOPHOT'0O aHAIM3a JUIsl CBA3M XapaKTEPUCTUK CKAJSPHBIX U BEKTOPHBIX MOJIEH.
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5. YpaBHenus Makceeinia B quddepeHinaisaoi Gopme.

6. MarepuaJibHbIC YpaBHCHUSI.

7. 'paHu4HbIC YCIOBUS UIT HOPMATBHBIX COCTABIISIONIMX SJCKTPHUECKOTO OIS,
8.I'paHUYHbIC YCIOBUS TSI HOPMATBHBIX COCTABIISIFOIIHNX MAarHUTHOTO TIOJIS.

9. 'paHWvHBIC YCIOBUS [T TAHTCHIUATBHBIX COCTABISIONINX AJIEKTPUIESCKOTO MOJISL.
10. I'paHWuHBIE YCIIOBHS JIJISl TAHTCHIIMATBHBIX COCTABIISIONIMX MATHUTHOTO ITOJISL.

6.2. BosinoBoe ypaBHeHnue. [lonsapuzanus ceera. Ilonsspusanmonnbie 3j1eMeHThI.

11. BomHOBOE ypaBHEHHE IJIS AIIEKTPHUECKOTO M MATHUTHOTO BEKTOPOB.

12. Il;mockue BOJHBI KaK IPOCTEUIIee pereHine BOTHOBOTO YPaBHEHUSI.

13. CumBonuueckas popma 3armucH JUIsl MoJIs TUIOCKUX BOJIH.

14. PacnipocTpaneHue TI0CKOK BOJHBI B TPOU3BOJILHOM HAIPABICHUH.

15. IlonepeyHas CTpyKTypa OISl INIOCKUX BOJIH.

16. Ionapuzanus ceeta. HemonsipuzoBanubiit cBeT. HaCTUYHO MOJISIPU30BAHHEIN CBET.
17. JIuneitnas, kpyrosas, 3JUIMIITUYECKAS TOJIPU3ALIMSL.

18. ITonsspu3anOHHbIE 3JIEMEHTHI. JIUXpOM3M U ONITHYECKAst aHU30TPOTIHSL.

19. Ionmsapu3aiMOHHBIC TIPU3MEL.

20. ®a3oBbIe MIACTUHKH.

TEMA: Onruka orpaHH4YeHHbIX CBETOBBIX IIy4YKOB

6.3. IlonsiTHe YIJIOBOIO CIIEKTPA IJI0CKUX BOJH. [lapa0doinyeckoe ypaBHeHue TeOpuu
auppakuun.

21. IloHsATHE YII0BOTO CHEKTPa INIOCKUX BOJIH.

22. [IpubnmxeHHoe peieHne AM(HPaKIMOHHBIX 3a/1a4 Ha OCHOBE YTJIOBOT'O CIIEKTPa INIOCKUX
BOJIH.

23. [lapabonuueckoe ypaBHEHHE.

24. T'ayccoB cBeTOBOM Imyuok. OCHOBHBIE CBOMCTBA, M0JI€ TayCCOBa MyYKa.

25. Belcuiye rayccoBbl MOJIBI.

26. CyTbh U TOCTOMHCTBA METOJIOB ONTHYECKON 00pabOoTKU HH(OPMAIIUH.

27. llpeobpazoBanre @ypbe B ONTUIECKOM CUCTEME.

28. IIpoctpancTBeHHas GUIBTPALMA B ONTHYECKHX CUCTEMAX.

TEMA: PacnpocTrpaHeHne CBEeTOBBIX BOJH B MAaTEPHAJIBHBIX Cpeaax
6.4. PacipocTpaHeHue cBeTa B HANPABJIAIOUINX CTPYKTYypax.
29. [1naHapHbIi ONTUYECKUNA BOITHOBOJ,.
30. Mokl mIaHApHOTO BOJTHOBO/IA.
31. BonnoBoe ypaBuenue st TE- mo.
32. Pemenue ajs nojied IIaHapHOTO BOJIHOBOJA.
33. JlucuepcrnoHHOE YpaBHEHHE IIAHAPHOTO BOJTHOBO/IA.
34. Marepuassl HHTETPaIbHON ONTHKH.
35. CBs3aHHbBIEC ONITHYECKUE BOJTHOBO/IBI.
36. PactipocTpaHeHne CBETOBBIX BOJH B MIEPHUOJUYECKUX CTPYKTYpax.

TEMA: B3aumoaeiicTBusi cBeTa ¢ GU3H4eCKMMU MOJIAMH
6.5. DnexTpoonTHYeCKHIi, aKycTOONTHYECKHIT 1 (poTOpePppaKTUBHBIN IPGeKTHhI.
37. Dnexrpoontuueckuil 3¢ pexT. PeHOMEHOIOrHIECKOe ONMCaHNE.
38. «IlonepeuHslit» 37EKTPOONTHIECKHH MOTYIIATOP.
39. Axycroontuieckuii 3pdexr. DeHOMEHOIOTHYECKAS TEOPHSI.
40. Pexumbl ngudpaknuy cBeTa Ha akycTuiueckux BosHax. Judpakums Pamana-Hara u
mudpaxus bparra.
41. AKyCTOOTITHYECKHUA MOIYIISTOP.
42. ®doropedpaktuBHbi 3¢ ¢dext. MexaHu3Mbl HPOCTPAHCTBEHHOTO pa3leiCHUsS HOCHTECH
3apsza.
43. KuHeTMKa 3amUCH H pelaKkcalliyd DJJIEMEHTApHBIX TOJIOTpaMM B MaTepuaie c
(hOTOBOIETANIECKUM MEXAHI3MOM TPAHCIIOPTA HOCUTENICH 3apsia.
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TEMA: DjaeMeHTbI HeJIUHEIHON ONTHKHU

6.6. HetnneiiHO-onTHYecKHeE MPeoOpPa30BaHUS CBETOBBIX MOJIEH.
44. TloHsTHE HETMHEHHO — ONTHUYECKOW Cpelbl M BEJIMYMHA WHTEHCHBHOCTU CBETOBOTO IOJI,
HEeoOXoAnuMast U IPOSIBIICHHS HETMHEHHO - ONTHYECKUX CBOWCTB CPEJIBL.

45. Beipaxxenue i IUBIEKTPUYECKOM  IPOHUIIAEMOCTH  Cpelibl € KBaJpaTHYHOU
HEJIMHEHHOCTHIO U BO3MOXKHBIC HEJIMHEHHO — onTudeckue 3(h(HEeKThl B TaKOH cpejie.
46. Bripakenue s TUAIESKTPUYCCKON MPOHUIIAEMOCTHU CPE/Ibl ¢ KyOUYHON HEIMHEHHOCTHIO

1 BO3MOJKHBIE HEJTMHEHHO — onTHyeckue 3(pQeKTrl B TaKo# cpere.
47. TIlpocTpaHCTBEHHOE CaMOBO3JCHCTBHE CBETOBBIX IIy4KOB B cpele ¢ KyOWdHOU
HeIMHEHHOCThI0. [IpocTpaHCTBEHHBIE ONTHUECKNE COMUTOHBI.

7. Metoanyeckue MaTepuaibl

s obecniedeHus mporiecca OOy4eHUS W pEIICHUs 3a1a4 OOydeHHUs HMCTOIb3YIOTCS
CJIeAYIOIIME MaTepHalbl I OLEHUBAHUS 3HAHUM M XapaKTepu3yrolliue 3Tanbl (OpMUPOBAHUS
KOMIIETEHIUH ( BCE METOAMYECKHUE MaTepraibl IPUBEIEHBI B I1. 12 MpOrpaMMsl):

1. C.M. lannapos, A.W. bamkupos. BBeneHue B KBaHTOBYIO U ONITUYECKYIO AJIEKTPOHUKY:
YueOHoe nmocobue / GeapanbHOE areHTCTBO 1O 00pa30BaHMI0, TOMCKUI TOCYapCTBEHHBIH
YHMBEPCUTET CUCTEM YIIPABJICHUS U PaJMO3IEKTPOHUKH [ DJIEKTPOHHBIN pecypc]: yueOHoe
noco6ue - Tomck: TYCVYP, 2012. — 98 c. Pexxum gocrymna:
https://edu.tusur.ru/training/publications/1578

2. B.M. lllanaapos. OcHOBHI (hu3nveckoi M KBaHTOBOW onTUKH. — ToMmck: Tomck. roc. YH-T
CUCTEM YIIP. ¥ PAIHO3JICKTPOHUKH, [ DINEKTPOHHBIN pecypc]: yuebnoe nocodbue- Tomck: TYCVYP,
2012. - 197 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/750

3. lllanmapos B. M., Tpenuxun I[1.A. UccnenoBanue nudpakiinuyi CBETOBOTO MydKa B CPeJIe C
NEePUOIUYECKON MOAYIISILUEN MTOKA3aTeNs MPEeJOMIICHUS: [ DIEeKTPOHHBIN pecypc]:
Mertonuyeckue ykasaHus K JlabopatopHoii padote juig ctynenTos — 2011, 7 ¢. Pexxum nocryna:
http://edu.tusur.ru/training/publications/72

4. llannapos B. M., Kpyrnos B. I'., Kapnymun I1. A. HccrnenoBanre onTHUECKOT0
nponyckanus B LINbO; ¢ nerupoBanuemM noBepxHocTH GpoTopeppakTUBHBIMHU IPUMECIMU:
[DnexTpoHHBIHN pecypc]: Meronnueckue ykazaHus K 1abopaTopHOM paboTe sl CTYACHTOB —
2011, 12 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/73

5. Kanmy A. B., lllannapos B. M. HccnenoBanne nepruoanyeckux GpazoBbIX ONTHYECKUX
3JIEMEHTOB (POPMHUPYEMBIX HEKOI'€PEHTHBIM HCTOYHHUKOM CBeTa B kpucTasuie linbo3
JIETUpPOBaHHOM (oTpedpaKTUBHBIMU IPUMECSIMHU: [ DIIEKTPOHHBIN pecypc]: Meroanueckue
yKazaHus K JabopaTopHoii padote s cryaenTos — 2011, 8 c. Pexum nocryna:
http://edu.tusur.ru/training/publications/74

6. Kaprymmus I1. A., HHlannapos B. M. Uccnenosanue 3¢dexra npocTpaHCTBEHHOTO
CaMOBO3/JIEHCTBUS CBETOBBIX ITYYKOB B (poTOpepakTUBHOM KpHCTasuie: [ DIEKTPOHHBIN pecypc]:
Mertoanyeckue yka3aHus K JabopaTopHoii padote amns cryneHtoB — 2011, 14 ¢. Pexxum nocryna:
http://edu.tusur.ru/training/publications/75

7. B. M. IllannapoB. OcHOBBI (pU3HUECKON U KBAHTOBOW ONTUKHU: YUEOHO-METOIUYECKOE
ocoOue Mo MPakTUYECKUM 3aHSATUSM U CAMOCTOATEIbHOM paboTe JIJIsl CTYAEHTOB
cnernuansHocT 210401.65, [DnexTpoHHBIH pecypc]: yuebHoe nocodbue- Tomck: TYCVYP, 2013.
— 57 c. Pexxum gocrtyna: http://edu.tusur.ru/training/publications/2888/
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