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AHHOTANMA

JucuumirHa npenHa3HayeHa AJsl CTYACHTOB, MMEIOUINX 0a30Bble 3HAHMA B 00JAcTH ONTHKH W KBAaHTOBON
MmexaHuku. [IporpaMma Kypca BKIIIOYaeT CIIEIyIOLIHMe OCHOBHBIE pa3eibl: KBAHTOBAas ONTHKAa Kak 00JacTh
KBaHTOBOH (HU3MKK, MeToAsl (OTONpHMEeMa M KBAHTOBBIM IIyM (POTONETEKTOPOB, OCHOBHBIE KBAaHTOBBIC
COCTOSIHMS CBETa, IPeo0pa3oBaHNe KBAHTOBBIX COCTOSHUI CBETA JIEMEHTAaMM JIMHEHHON ONTHKH, HCTOYHUKU
HEKJIACCHYECKUX COCTOSHUH CBETa, MapaMeTPUUECKHIA IPOIIECC KaK METO/ TeHEPAaliu CKaToro CBETa, 0COObIe
METO/IbI U3MEPEHUI B KBAaHTOBOW ONTHKE. B pesynbrare oBiajieHUs AUCIUTUIMHONW OOYYaIONIMNACS MOMyYUT
0a30Bble 3HAHUS, Kacalolluecs KBAaHTOBBIX HM3MEPEHHMH B ONTHKE M OCHOBHBIX SIBJICHH, CBSI3aHHBIX C
KBaHTOBBIMH CBOICTBaMU U3JIy4EHUS.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

— JIaTh CTy/eHTaM 0a30BbIe 3HAHHS B 00JaCTH KBAHTOBOW ONTHKH — BaKHEHIIIEM pa3zieie COBPEMEHHOM
ontuku. Kypc OpHEHTHpOBaH B OCHOBHOM Ha TOATOTOBKY (DPM3HMKOB-3KCHEPHUMEHTATOPOB, KOTOpPHIE
UCTIOJNIB3YIOT JIa3ePHOE M3IIyYSHUE U BBITIOJTHSIOT H3MEPEHHS BEICOKOH 4yBCTBUTEIHLHOCTH.

33]13‘[1/[ JAUCHUIIINHBI

— O3HAaKOMHTH CTYACHTOB C OCHOBHBIMU NPHUEMaMU KBAaHTOBBIX M3MEPEHHIH B ONTHKE U OCHOBHBIMH
NPOSIBJICHUSIMH KBAaHTOBBIX CBOWMCTB M3nmydeHHUs. [lpm SToM cirymarenu moiydaT HeoOXOAMMBbIe
CBEJICHUS JUIsI POBEICHHUSI COOCTBEHHBIX OIIEHOK U PaCUYeTOB KBAHTOBBIX dP(EKTOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI

OIIK-3 CnocoGeH BbIOMpaTh U (MIIN) penieHus

pa3pabarbiBarh noaxonsl K pemenuo TunoBbix  |OIIK-3.2  CnocobeH HCmonb30BaTh  HMCCIEI0OBATEIBCKHUE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOIbl TNPH PEIICHUH HOBBIX 3ajad, MPUMEHSsS 3HaHHS B
NesITeIbHOCTH, YYUTBIBasi 0COOCHHOCTH U pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OrpaHHYCHUA PA3JIMIHBIX MCTOOB PCIICHNA OIIK-3.3 BiageeT aHAJIMTUYECKUMU M BBIYUCIUTEILHBIMHA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO

OIIK-5 Crioco0eH 1 rOTOB K IOBBIIICHUIO BOCIIpHHUMAsA COLUAJIBHBIC, STHUYCCKHUE,
KBaﬂI/I(bI/IKa]_H/II/I, HpO(beCCI/IOHaJILHOMy pocrty u KOH(l)CCCI/IOHaHBHBIe U KYJIBTYPHBIC pa3JINYUsL

PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJbIM
npoeCcCHOHaTBHON e TENBPHOCTH, TOJIEPAHTHO |[KOJUIEKTUBOM B cepe cBoeld  mpodecCHOHAIBHON
BOCIIPHHUMas COllMaIbHbIE, STHUYECKHUE, NEATeITLHOCTH

KOH(ECCHOHANBHBIC M KYIBTYPHBIC pasiuuus  |OIIK-5.3 CTpeMuTcs K TIONyYEeHHIO HOBHIX 3HAHMIA,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON

[MK-1 CriocobeH craBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie pa3padareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTATH  THIOTE3Bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYecKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
W3yYaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHI U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH NpuUMEHSTh TeOpeTHYecKHe U (WiIH)
JKCIIEPUMEHTAIbHBIE METOJIbI HCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajade W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
[TIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIEOBAHUS CaMOCTOSTEIBHO WIM B COCTaBE HAay4YHOI'O
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO KOJIJICKTHBA




KOJUICKTUBA OPraHU30BbIBATH U POBOJIUTh I1K-2.2 CnocobeH mNpoBOAWUTH ampoOaluio pe3ylbTaToB
HAy4YHbIC UCCIICAOBAHUA U UX aHp06aLII/IIO Hay‘lHO—HCCHeI[OBaTeHLCKOﬁ pa60TBI OCPECTBOM
MyOIMKAIUK HAYYHBIX CTATeH U y4yacTHs B KOH(EPEHIUIX

I[1K-3 Cnoco6en npodeccronansho paborars ¢ |[IK-3.1 Ilonumaer npuHOMOBI PabOTHl  MCIIOIB3yEMOIO
UCCIIEN0BATENILCKUM M UCTIBITATENBHBIM 00opynoBaHus (cnenmanu3upOBaHHbIX MIAKeTOB
o6opynoBaHueM (MpUOOPaMK M yCTAHOBKAMH, | IIPUKJIAHBIX POTPAMM)

CIIeaTN3UPOBAHHBIMU TTaKeTaMU NPUKIAAHBIX ([TK-3.3  CriocobeH oLeHMBaTh TOYHOCTH IOJyYCHHBIX
IpOrpamMm) B U30PAHHOM NPEAMETHON 00JIACTH  |9KCIIEPHMEHTAIBHBIX (YHCIICHHBIX) PE3yJIBTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
- TIepEeYEeHb U CBOMCTBA OCHOBHBIX KBAaHTOBBIX COCTOSHMM CBETA, MPUMEHSIEMBIX B Kau€CTBE MOAEJCH
IPY ONHMCAHUH JIa3€PHOTO U3ITyUCHHUS;
- mpaBWIa W CHOCOOBI pacdeTa KBAaHTOBBIX COCTOSHUH M3JIYy4YeHHs IIPH €ro mnpeoOpa3oBaHUU
9JIEMEHTAMH HEJIMHCIHOMN OITUKH;
- OCHOBHBIE MeTO/IbI poTOnpHEMa.

YMETh!
- paccyuThIBaTh KBAaHTOBBIE HIYMBbI (POTONPHEMA B CPABHEHHH C JPYI'MMHU IIyMaMd (OTONPHEMHBIX
YCTPOUCTB;
- BbIOMpaTh 3 PEKTUBHBIC MMYTH PAaCUETOB KBaHTOBBIX (P(PEKTOB B paMKax IIPEIUHICPOBCKOTO, JHO0
raif3eHOeproBCKOr0 OMUCAHUN;
- aHAJIM3UPOBATH ONBITHI C OAMHOYHBIMU (POTOHAMH.

BJIaJICTh:

- METO/IaMH OICHOK M KOJMYECTBEHHOTO aHajM3a KBAaHTOBBIX SBICHUH B ONTHYECKHX yCTAaHOBKaX U
npudopax;

- MpHEeMaMH{ pacyeTa KBAHTOBOW IMHAMHKH CBETOBBIX ITyYKOB B MPOCTEHINMX CITydasx JIMHEHHOTO
B3aMMOJICHCTBUS CBETA CO CPEllaMHu.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIiInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

OCOOEHHOCTH KBAaHTOBOM OINTHKH Kak
pasaciia KBaHTOBOM (1)I/ISI/IKI/I.

Mertonsl ¢oronpremMa U KBAHTOBBIN LIYM

2 3 5 10
(hOTOJIETEKTOPOB.

3 OcCHOBHBIE KBaHTOBbIE COCTOSIHUS CBETA. 2 5 10

4 [IpeobpazoBanue KBaHT(jBLIi( COCTOSIHUI 3 5 10
CBETa JIEMEHTAMHU JIMHEHHON OITHKH.

5 HcTOouHMKH HEKJIAaCCMYECKUX COCTOSHUUN ) 5 10
CcBeTa.

6 Oco0bie _ MeTozbl U3MEpPEeHuH B 3 5 10
KBaHTOBOH OINTHKE.

Hroro yacos 15 30 60

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. OcoOeHHOCTH KBAHTOBOM ONTHKH KaK pa3jiesia KBAHTOBOH (U3UKH.

KBaHTOBast onTrKa Kak pa3jien KBaHTOBOW (u3uky. OCHOBHBIC MOHATHS: HAOIIONAEMbIC BEIUIMHBI 1
COCTOSHHUS OOBEKTOB.

2. Metozpl poTonpremMa U KBAHTOBBIN IIyM (POTONETEKTOPOB.

KBanToBble 1 Apyrue urymsl B porecce (oronpuemMa u3iaydeHus.
Mertonsl hoTonpuemMa U3MydeHus: IpAMoil poTonpuem, reTepoANHUPOBAHUE U TOMOJMHUPOBAHUE.

3. OCHOBHEBIC KBAaHTOBBIC COCTOSIHHUS CBETA.

N—(l)OTOHHLIe COCTOsAHHA CBCTA.

KOFGpeHTHBIC COCTOsAHMA CBETA.

TemnoBoe cocTosiHUE CBETA. ManI/ILIa MJIOTHOCTHU HU3JTy4YCHMUA.
CskaThle COCTOSTHUS CBETA.

4. IIpeoOpa3zoBaHNe KBAHTOBBIX COCTOSTHHI CBETA DIIEMEHTAMU JIMHEWHON OIITHUKH.

[IpeobpazoBanue cocTosiHUs cBeTa npu cBeroaesneHun. Kapruna [eiizenbepra.
[IpeobpazoBanue cocTosiHus cBeta npu ceeronesneHun. Kapruna Illpeannrepa.
Craructuka QoTOOTCUETOB.

5. ICTOYHUKY HEKIIACCUYECKUX COCTOSHUU CBETA.

HapaMeTpI/ILICCKI/Iﬁ IpoHeCC KaKk METO ICHCPAL[UU CIKATOTO CBCTA.

[Tpumepsl KBAHTOBOTO OMHMCAHMSI HEITMHEHHO-ONTUYCCKUX SBICHHIA: TeHEepalusi BTOPOil TapMOHUKH,
reHepanus cyOIyacCOHOBCKOTO CBETA.

6. Oco0Oble MeTO/Ibl U3MEPEHHH B KBAHTOBOH ONITHKE.

KBa3uBeposATHOCTb B KBAHTOBOM ONTHUKE.
Tomorpaduisi KBAHTOBBIX COCTOSIHUI CBETA.
Hepaspyiarommye KBaHTOBbIE U3MEPEHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. OnTudeckast KOTEpeHTHOCTh U KBaHTOBas onTHka [ Texct] = Optical coherence and quantum
optics/JI. Mannens, 3. Bonbd , -M., ®uzmariut, 2000
2. Cxamum M.O., 3y0Gaiipu M.C. KanTtoBas ontuka. Mocka, «®uszmariaur», 2003.
3. Mark Fox. Quantum Optics. An Introduction. OXFORD, University Press, 2006.
4. U.Leonhardt. Essential Quantum Optics. Cambridge University Press, 2010.

JomnonHutensHas auTeparypa



1. KBanToBas Teopust cBeta [Tekct] / P. JloynoHn ; mep. ¢ aarn. A. A. Konokonosa ; mon pex. . B.
Ckporkorod - M.Mup,1976

2. Mznydenne v nryMbl B KBAaHTOBOH 3nekTponuke [Tekcr]/Y. Jlroucemn , -M., Hayka, 1972
3. ®orons! u HenuHelHas ontuka [ Texcr]//l. H. Kibimko, -M., Hayka, 1980

4. KBaHTOBas CTaTUCTHKA JTWHEHHBIX M HETMHEHHBIX onTndeckux sBienunii [ Tekcr]/S. [lepuna , -M.,
Mup, 1987

5. Knight P.L., Allen L. Concepts of Quantum Optics. Pergamon Press,
Oxford-New York-Toronto-Sydney-Frankfurt, 1983.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://lib.mipt.ru/ — anekrponHas 6ubnmorexa dusrexa.

http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe o0pazoBaHue.
http://benran.ru — 6uGMMOTEKA IO €CTECTBEHHBIM HaykaMm Poccuiickoll akaJieMHUU HayK.
http://matlab/ru — o6yuenwue no nmpoxykram Martia0.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca o JMCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Jlexunu conpoBOXKIAIOTCS MPE3ECHTALMSMU C KOMIIBIOTEPHBIMHU JEMOHCTPALIMSIMU CXEM H
BHJICOPOJIMKOB, IEMOHCTPUPYIOIINX HanboJIee CIOKHbIEC KOHIECTILUY U JUHAMUYECKUE MTPOLIECCHI IO
TEME JIEKIUH.

CtyneHTaM peKOMEeHIyeTCs PelIaTh 3aa4y 0 TeMe JIEKIUH ¢ UCTIOIb30BaHHEM KOMITBIOTEPHOTO
MoJenupoBaHus B cpegax Matlab, Matcad u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyneHT, M3y4aouuidi TUCHUIUIAHY, JOJDKEH C OJHOH CTOPOHBI, OBIAJETh OOIIUM TOHSITHHHBIM
anmnaparoM, a ¢ APyroi CTOPOHBI, JOJKEH HAYYUThCS IIPUMEHSATh TEOPETUUECKHE 3HAHUS Ha IIPAKTHKE.
B pesynbrare u3yueHusi AUCHMILIMHBI CTYICHT JOJDKEH 3HATh OCHOBHBIC ONPEACNICHHS JAUCLUILIHHBL,
YMETh IPUMEHSTh TTOJTyYCHHBIC 3HAHUS JUIS PELICHHS Pa3IMYHbIX 3a/1ad.

VYenemHoe  OCBOeHHE Kypca TpeOyeT HanmpsHKEHHOW CaMOCTOSTENbHOW palboThl CTy[JeHTa B
COOTBETCTBHUU C JJAHHBIMH B pabodeii mporpamme. CamocTosTeNbHas padoTa BKIFOYAET B ceOsl:

— YTEHHE PEKOMEH/I0BaHHOMW JINTEPATYPBbI;

— mpopaboOTKy y4eOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOINPOCHI, NpPEIHA3HAYCHHBIX JUIS
CaMOCTOSITEIIbHOTO H3yUCHHUS;

— peleHune 3a1a4, npeaiaraéMbIX CTYJICHTaM Ha JICKIUAX U MPAKTHYCCKUX 3aHSATHSIX;

— IPH HEOOXOAUMOCTH MOJATOTOBKY K PAKTHYECKHM 3aHATHSAM, KOJUIOKBUYMaM, YK3aMEHY.
[TokazareneM BiaJeHUsI MaTepUaJIOM CIYXKHT YMEHHE pemarh 3amadd. s ¢popMupoBaHUS yMEHUS
NPUMEHSThH 3HaHHS Ha MPAKTHKE CTYJCHTY HEOOXOIUMO pelIaTh Kak MOKHO OOJIbIIIe 3a/1a4.

BaxHO 10OUTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYECKOro ero 3arnoMuHaHus. [Ipu
3aTPYAHEHUH W3YYCHHsSI OTACNBHBIX TEM, BOIPOCOB, CIEAyeT oOpaiarbCs 3a KOHCYJIBTAUSMH K
JIEKTOPY WJIH MPENOAaBaTeNI0, BEAyIIeMy PAKTHUSCKUE 3aHATHS.

Bo3MoxxeH npoMeKyTOUHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 331a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa KBaHTOBOU pagro(U3NKu

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: A.B. Macanos, a-p ¢pu3.-mar. HayK, CTapLUIMA HAYyYHBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoGeH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NPH PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYyYaeMbIX PeIICHUN

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO
KkBasH(prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM
KOJUIGKTUBOM B  cdepe cBoeil  mpodeccrnoHambHON
JEATEIIHOCTH

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4HOIO
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «KBanToBas onruka» 06y‘lalOH.IHﬁC9[ JOJIKCH:

3HAThb:

- ICPCUYCHb U CBOICTBA OCHOBHBIX KBAaHTOBBIX COCTOSHHI CBCTA, IIPUMCHSACMBIX B Ka4CCTBC MOI[GHCﬁ

IIPYU ONMCAHUU JIA3EPHOTO U3IIYUCHMUS;

- IpaBHJjia H CIIOCOOBI pacucTa KBAHTOBBIX COCTOSTHHI HU3JIydCHHUA IIpU Cro HpeO6paSOBaHI/II/I

9JIEMEHTAMH HEJIMHCIHOMN OITHUKH;
- OCHOBHBIE METOTBI (poTOTIpHEMa.
YMeTh:




- pacCUUTHIBATh KBAaHTOBBIC LIYMBbI (POTONpHEMA B CPAaBHEHHWHU C APYTMMH LIyMaMHu (hOTONpHEMHBIX
YCTPOMCTB;
- BBIOMpaTh 3PPEKTUBHBIC MYTH PACUETOB KBAaHTOBBIX d(PQPEKTOB B paMKax IIPEIUHTEPOBCKOTO, JTHOO
raif3eH0eproBCKOro ONUCaHUIA;
- QHAJIM3UPOBATD OIBITHI C OMMHOYHBIMH (POTOHAMH.

BJIA/IeTh:

- METO/IaMH OIICHOK M KOJIMYECTBEHHOTO aHajlN3a KBAaHTOBBIX SBJICHUH B ONTHYECKHX yCTAaHOBKaxX U
npudopax;

- IIpUEeMaMH{ pacyeTa KBAHTOBOW IMHAMMKHM CBETOBBIX ITyYKOB B HPOCTEHIINX CIIydyasx JIMHEHHOTO
B3aMMOJICHCTBHS CBETA CO CPEIaMHU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
He npexycmotpeHo.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB K 3K3aMEHY:
1. PaccunTarh KBaHTOBBIE OIpaHUYEHUS ITPU (HOTONpUEME CIIA0BIX ONTUYECKUX CUTHAJIOB.

2. Paccumtarh KBaHTOBbIE OrpaHHMYEHUs Hpu (orompuemMe ciaaboi MOIYISAMH HWHTEHCHUBHOCTH
CBETOBOI'O MyYKa.

3. llpoananu3upoBarh TpeOOBAaHUS K CYETUYUKY OJUHOYHBIX ()OTOHOB.

4. Paccuurarhb pacupeaciICHUC BCPOATHOCTHU IJIA ITOJIA CBETOBOM BOJIHBHI B KOTCPCHTHOM COCTOSIHUUN
CBCTA.

5. Paccunrars pacnpezneneHue BEpOSTHOCTH [UIs [10JIs1 CBETOBOM BOJIHBI B CKAaTOM COCTOSIHUU CBETA.
6. Paccumnrars kBaHTOBBIC QuyKTyaruu N-QoToHHOTO cBeTa B ombiTe bpayna-Tsucca.
7. BeruucinTh QyHKIUIO BUrHEpa cBeTa B KOTEPEHTHOM COCTOSTHHH.

8. CoCTaBUTh OIKMCAaHWE OCHOBHBIX KBAaHTOBBIX COCTOSIHMI CBETa Ha S3bIKE KBa3WBEPOSTHOCTHOW
¢bynkuuuu Burnepa. [IpoBectu comocTaBieHue ¢ pe3yabraTaMH TPAJUIIMOHHOTO OMTUCAHHUS KBaHTOBBIX
COCTOSIHUIA.

9. BoInoNMHUTE KBAaHTOBOE OIMCAHHUE OIIbITA BpaYHa—TBI/ICCB. U NPpOWJUIFOCTPHUPOBATL PE3YJIbTAT JIA
Pa3JIMIHBIX CJIYy4a€B KBAHTOBBIX COCTOSIHUH CBETA.

10. BBHITIONHUTH KBAHTOBBIA pacyeT BEPOSITHOCTEH (OTOOTCUETOB B OMbITe MaHAens ¢ JIByMs
¢oronamu Ha cBeTozaenuTele. JlaTh MHTEPIIPETALUIO PE3yabTaTa Ha S3bIKE aMIUIUTYI BEPOSITHOCTEH.

11. Ilpoananu3upoBarb 3PdeKT cxaroro ceera B uHrepdepomerpe Maxa-Llenaepa. [IpuBectn cxembl
MPENM3UOHHBIX U3MEPEHUH cIabbIX aMILTUTYAHBIX U (a30BbIX d3PPEKTOB Cpeibl B UHTEphepoMeTpe.

[TpumMepbl 3K3aMEHAIIMOHHBIX OUJIETOB:
buner 1.

1. KBaHTOBBIE M JpyTHE IIyMBI B TIpoLiecce (oTorpruemMa n3imydeHus. MeTons! poTonpuemMa 3rydeHus:
npsIMOH (pOTONIPHUEM, TETEPOAMHUPOBAHNE U TOMOIMHUPOBAHNE.

2. BBIIOIHUTL, KBAaHTOBOE OIIMCAHHE OIIbITA BpaYHa—TBI/ICCB. U INPpOWJUIFOCTPHUPOBATL PE3YIIbTAT JIA
Pa3JIMIHBIX CJIy4a€B KBAHTOBBIX COCTOSIHUH CBeETA.

buner 2.
1. N-doToHHBIE COCTOSTHUS CBETA.
2. PaccunTarh KBaHTOBBIE OIPAaHUYEHUS NPH (HOTONpUEME CIIA0BIX ONTUYECKUX CUTHAJIOB.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHHUS YYeOHOHM MpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.



Ouenka omM4HO 9 0auloOB -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MIPAKTHUKE [PU PEIICHUH KOHKPETHBIX 3/1a4, CBOOOIHOE U MPaBUILHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Omenka omm4HO 8§ 0amwioB - BBICTaBISICTCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HAHMs y4eOHOH NpOrpaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHBIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISICTCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yHIOBIETBOPUTENbHO 4 Oayuia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHKka yHOBIETBOPUTENHHO 3 Oajuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUs Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33]1a4.

OneHKa HEYIOBIETBOPUTENBHO | Oaiia - BBICTABISETCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH npoBoAuTCA Mo Omieram. B kaxkaom Ousere mpeacTaBieHbl TEOPETHUECKUN BOMIPOC U 3ajada.
IIpu mpoBexeHMH yCHOTO 3K3aMeHa oOywaromemycst nperoctasisercs 30 MHHYT Ha IOATOTOBKY.
Omnpoc obyuaronierocss He JODKEH MPEBBIIATE OAHOTO ACTPOHOMHUYECKOTO Yaca.



