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AHHOTANMA

JucuuruiiHa npenHa3HaueHa Ui CTYACHTOB, MMEIOIIMX 0a30Bble 3HAHUS B OONACTH ONTHKH M KBAaHTOBON
MmexaHuku. [IporpaMma Kypca BKIIIOYaeT CIIEIyIOLIHMe OCHOBHBIE pa3eibl: KBAHTOBAas ONTHKAa Kak 00JacTh
KBaHTOBOH (HU3MKH, MeToAsl (oTompueMa M KBAHTOBBIA IIyM (OTOAETEKTOPOB, OCHOBHBIC KBaHTOBBIC
COCTOSIHMS CBETa, peoOpa3oBaHne KBAaHTOBBIX COCTOSHHM CBETa 3JIE€MEHTAMH JIMHEHHONW ONTHUKU, HICTOYHUKHU
HEKJIACCUYECKUX COCTOSIHUN CBETa, MapaMEeTPUUECKUI MPOLECC KaK METOJl TeHEPaIlUH CKAaToro CBETa, 0COObIe
METO/IbI U3MEPEHUH B KBAaHTOBOW ONTHKE. B pe3ynbrare oBnajeHUs AUCHUILUTMHONW OOyYAIONIMKCS MONYyYUT
0a30Bble 3HAHUS, KacAIOUIMECs KBAHTOBBIX H3MEPEHU B ONTHUKE M OCHOBHBIX SIBJICHHH, CBS3aHHBIX C
KBaHTOBBIMH CBOICTBaMU U3JIy4EHUS.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

— JIaTh CTy/lIeHTaM 0a30BbIe 3HAHUS B 00JIACTH KBAaHTOBOI ONTHUKHU — BaYKHEUIIIEM pa3jieiie COBPEMEHHOM
ontuku. Kypc OpHEHTHpOBaH B OCHOBHOM Ha IOATOTOBKY (DPM3HMKOB-3KCIIEPUMEHTATOPOB, KOTOpPHIE
UCTIOJNIB3YIOT JIa3ePHOE M3IIyYSHUE U BBITIOJTHSIOT H3MEPEHHS BEICOKOH 4yBCTBUTEIHLHOCTH.

33]13‘[1/[ JAUCHUIIINHBI

— O3HAaKOMHTH CTYIACHTOB C OCHOBHBIMHU IIPUEMaMM KBAaHTOBBIX U3MEPEHHH B ONTHUKE M OCHOBHBIMHU
NPOSIBJICHUSIMH KBAaHTOBBIX CBOMCTB wm3nydeHus. [Ipm 5TOM ciymarenu moiydar HEOOXOIUMBIE
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 aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH pELICHUs], Mpeiarath U KOMOMHHPOBATh CIOCOOBI
OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN) peteHns

paspabarsiBath moaxonsl K pemieHuto TUIoBbIX [OIIK-3.2 CmocobeH uCIonb30BaTh  MCCIICAOBATEIBCKUE
Y HOBBIX 337124 B 00acTi npodeccHoHanbHOH |METOABl MPU PEUICHUH HOBBIX 3314, NPUMEHSS 3HAHHS B
JIESTEIIPHOCTH, YUYUTHIBasE 0COOEHHOCTH H pa3IMYHBIX 00IACTAX HAYKH (TEXHUKH)

OrpaHUYICHHS PA3IHYHBIX MCTOAOB PCIICHMS OIIK-3.3 BrmageeT aHAJIMTHYECKHUMHA W BBIYHUCIUTEILHBIMU
METO/IaMHU PEIICHUS, TOHUMACT U YYHUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO

OIIK-5 Crioco0eH 1 rOTOB K IOBBIIICHUIO BOCIIpHHUMAsA COLUAJIBHBIC, OTHUYCCKUEC,
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
npodeCcCHOHaTBHON e TENBPHOCTH, TOJIEPAHTHO |KOJUIEKTUBOM B cepe  cBoeli  mpodeccHoHaNbHON
BOCIIPHHUMas COllMaIbHbIE, STHUYECKHUE, NEATeITLHOCTH

KOH(ECCHOHANIBHBIC U KYIBTYPHBIC pasiuuus  |OIIK-5.3 CTpemurcs K TNONy4EHHIO HOBBIX 3HAHUIA,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
uHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH craBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM JJIS ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padbOTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIHN)
OKCIIEPUMEHTAIbHBIE METObI MCCICIOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOAUTH Hay4dHBIC
[TIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIENOBAHUS CaMOCTOSTEIBHO WIM B COCTaB€ HAy4YHOIO
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 npuHouMnbl paboThl  KCHOIL3YEMOIO
UCCIIEN0BATENILCKUM M UCTIBITATENBHBIM 00opynoBaHus (cnenmanu3upOBaHHbIX MIAKeTOB
o6opynoBaHueM (MpUOOPaMK M yCTAHOBKAMH, | IIPUKJIAHBIX POTPAMM)

CIIeaTN3UPOBAHHBIMU NTakeTaMU NPUKIAAHbIX ([TK-3.3  CrocobeH oOLEHHBaTh TOYHOCTh MOJTY4EHHBIX
IpOrpamMm) B U30PAHHOM NPEAMETHON 00JIACTH  |9KCIIEPHMEHTAIBHBIX (YHCIICHHBIX) PE3yJIBTaTOB

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

3HATh:
- TepeYeHb U CBOMCTBA OCHOBHBIX KBAaHTOBBIX COCTOSIHHII CBETa, NPUMEHIEMBIX B Ka4eCTBE MoOJeIei
IPY ONHMCAHUH JIa3€PHOTO U3ITyUCHHUS;
- TpaBWIa U CHOCOOBI pacyeTa KBAaHTOBBIX COCTOSIHMHA W3JIYyYEHHsI MPH €ro IMpeodpa3oBaHUU
9JIEMEHTAMH HEJIMHCIHOMN OITUKH;
- OCHOBHBIE MeTO/IbI poTOnpHEMa.

YMETh!
- paccuMThIBaTh KBaHTOBBIE LIYMBI ()OTONpHMEMA B CPaBHEHUHU C IPYTUMHU IIyMaMu (OTONPHEMHBIX
YCTPOUCTB;
- BBIOMpATh 3¢ (EeKTUBHBIC IYTH PAacUyeTOB KBAaHTOBBIX 3()()EKTOB B paMKaxX LIPEAMHI€POBCKOTO, JIHOO
raif3eHOeproBCKOr0 OMUCAHUN;
- aHAJIM3UPOBATH ONBITHI C OAMHOYHBIMU (POTOHAMH.

BJIaJICTh:

- METO/IaMH OLCHOK M KOJMYECTBEHHOTO aHAJIM3a KBAaHTOBBIX SIBICHUH B ONTHYECKUX YCTAaHOBKAX U
npudopax;

- MpHeMaMH pacyeTa KBAaHTOBOW ITUHAMHUKH CBETOBBIX IYYKOB B IPOCTEHIIHMX 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 KBAaHTOBBIN IIyM

2 3 5 10
(hOTOJIETEKTOPOB.

3 OcCHOBHBIE KBaHTOBbIE COCTOSIHUS CBETA. 2 5 10

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

5 HcTOouHMKH HEKJIAaCCMYECKUX COCTOSHUUN ) 5 10
CcBeTa.

6 Oco0bie _ MeTozbl U3MEpEeHUd 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 onTHKa Kak pasjell KBaHToBOH (u3nku. OCHOBHBIC MOHSITHS: HAOIIOAeMbIE BETMYUHBI U
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 ONMHMCAHUS HETMHEHHO-ONTHYCCKHUX SIBIICHUI: TeHepalus BTOPOH rapMOHHKH,
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)

Jlexuny compoBOXAAIOTCS MPE3EHTALMSIMEI C KOMITBIOTEPHBIMH JIEMOHCTPAIIUSMU CXEM U
BHJICOPOJIMKOB, IEMOHCTPUPYIOIINX HANOO0JIeE CIIOKHBIE KOHIEIITUN U IMHAMUYECKHE TIPOIECCHI 110
TeMe JeKIHH.

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, M3y4arouuii IUCHUIUIMHY, JOJDKEH C OIHOW CTOPOHBI, OBJIAJETh OOLIMM ITOHATUHHBIM
anmnaparoM, a ¢ APyroi CTOPOHBI, JOJKEH HAYYUThCS IIPUMEHSATh TEOPETUUECKHE 3HAHUS Ha IIPAKTHKE.
B pesynbrare u3ydeHus: AUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIC ONPEAEICHHS IMCLMILUINHEL,
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;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelIeHuE 3a/1a4, MPEAIaraéMbIX CTYICHTaM Ha JIEKIUAX U NPAKTUUCCKUX 3aHATHUAX;
— TIpHu HEOOXOTUMOCTH TIOATOTOBKY K MPAKTUYECKUM 3aHITHIM, KOJZIOKBUYMaM, SK3aMEHY.
[Tokazarenem BiajgeHUs MaTepUaioM CIIY>)KHT yMEHHe permiarh 3amaun. s GopmupoBaHUsS yMEHHUS
MPUMEHSThH 3HAHUS Ha MPAKTHKE CTYJCHTY HEOOXOAMMO peliaTh Kak MOXKHO OOJIbIIe 3a/1a4.

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTthCsi 3a KOHCYABTAIUSMH K
JIEKTOPY WJIY MPENOJABATENI0, BEAYIIEMY NPAKTUUECKUE 3aHATHUA.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHIA.



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

kBaTuuKkanus: 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-3.1 CrocobeH aHamu3upoBaTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 CnocoGeH BbIOMpaTh U (WIIN) penieHus

pazpabarbiBarh noaxonsl K pemeHuo Tunosbix |OIIK-3.2  CnocobeH wucmonb30BaTh HMCCIENIOBATEIBCKHUE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOAbl IPH PEIICHUH HOBBIX 3ajad, NIPUMEHSsS 3HAHHS B
NesITeIbHOCTH, YUUTBIBasi 0COOCHHOCTH U pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OrpaHHYCHUA PA3JIMIHBIX MCTOIOB PCIICHNA OIIK-3.3 BrmageeT aHAJIUTHYECKUMHA W BBIYUCIUTEILHBIMU
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYyYaeMbIX PeIICHUN

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO

OIIK-5 Crioco0eH 1 rOTOB K IOBBIIICHUIO BOCIIpHHUMAsA COLUAJIBHBIC, OTHUYCCKHEC,
KBaﬂI/I(bI/IKa]_H/II/I, HpO(beCCI/IOHaJILHOMy pocrty u KOH(l)CCCI/IOHaHBHBIe U KYJIBTYPHBIC pa3JINYHns

PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM
npoeCcCHOHaTBHON e TENBPHOCTH, TOJICPAHTHO |[KOJUIEKTUBOM B cepe  cBoelr  mpodeccrnoHaNbHON
BOCIIPHHUMas COllMaIbHbIE, STHUYECKHE, NESATeITLHOCTH

KOH(ECCHOHANIbHBIC U KYIBTYPHBIC pasiuuust  |OIIK-5.3 CTpemuTcs K TNONy4EHHIO HOBBIX 3HAHUIA,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CriocoGeH  BBIIABUTAaTh  TUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLEHUBATH KAUECTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKHue H (WIIHN)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC

pe3yabTaThl
[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
ITIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIENOBAHUS CaMOCTOSTEIBHO WIM B COCTaBe HAy4YHOIO
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO KOJJIEKTHBA
KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJNTH I1IK-2.2 CnocoGeH mNpoOBOAUTH ampoOalHI0 PE3yIbTaTOB
Hay4HbIE UCCIIEIOBAHNS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPeHINAX

I[1K-3 Cnoco6en npodeccronansho paborars ¢ |[IK-3.1 Ilonumaer npuHoMnel paboThl  HCHOIL3YEMOIO
UCCIIEN0BATENLCKUM M UCTIBITATEBHBIM 00opynoBaHusl (cnenmanu3upOBaHHbIX MIaKeTOB
00opynoBaHueM (IpUOOpaMK M YCTAHOBKAaMHU, —|IPHKJIAIHBIX IIPOrPAMM)

CTIeMaTN3UPOBAHHBIMU NTaKeTaMU NPUKIAAHbIX ([TK-3.3 CrocobeH oOLEHMBaTh TOYHOCTh MOJTY4EHHBIX
IPOrpamMM) B U30PAHHOM NPEAMETHOMN 00JIACTH  |9KCIIEPHMEHTAIBHBIX (YHCIICHHBIX) PEe3yJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI « KBaHTOBas! ONITHKA» OOYYarOIIHIICS TOJKEH:

3HATh:
- IIEPEUCHb U CBOMCTBA OCHOBHBIX KBAHTOBBIX COCTOSIHUW CBETA, IPUMEHAEMBIX B Kau€CTBE MOJCIEH
TP OMMCAHUH JIA3EPHOTO U3ITYUCHHUS;
- TpaBWJIAa W CIOCOOBI pacueTa KBAaHTOBBIX COCTOSIHMM W3JIy4YeHHS MpU €ro mIpeoOpa3oBaHUU
9JIEMEHTAMH HEJIMHCIHOMN OITHUKH;
- OCHOBHBIE METOTBI (poTOTIpHEMa.

YMeTh:




- PacCUUTHIBATH KBAHTOBBIE IIYMBI ()OTONpPUEMA B CPAaBHEHUM C JIPYTUMH IHIyMaMHu (HOTONpPHEMHBIX
YCTPOMCTB;
- BBIOUMpATh A (EKTUBHBIC YTH PACcUYeTOB KBAHTOBBIX 3((HEKTOB B paMKaxX HIPEAHMHIEPOBCKOTO, JIHOO
raif3eH0eproBCKOro ONUCaHUIA;
- QHAJIM3UPOBATD OIBITHI C OMMHOYHBIMH (POTOHAMH.

BJIA/IeTh:

- METO/IaMH OLICHOK M KOJMYECTBEHHOTO aHAJIN3a KBAHTOBBIX SIBICHUN B ONTHYECKUX YCTAaHOBKAX U
npudopax;

- TpHUeMaMM pacdyeTa KBAaHTOBOM IMHAMHUKH CBETOBBIX IIYYKOB B IMPOCTEHIIMX CIIydasx JHMHEHHOTO
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 KBaHTOBBIC OTrpaHMYEHUs Ipu (Qorompueme cnaboil MOAYISLMU HHTEHCHBHOCTHU
CBETOBOI'O MyYKa.

3. llpoananu3upoBarh TpeOOBAaHUS K CYETUYUKY OJUHOYHBIX ()OTOHOB.

4. Paccuurarb pacupCACsICHUC BCPOATHOCTU JISA T1OJIA CBETOBOI1 BOJIHEI B KOICPCHTHOM COCTOSSHUHA
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 OIKMCAHWE OCHOBHBIX KBAaHTOBBIX COCTOSIHHM CBETa Ha S3BIKE KBAa3WBEPOSTHOCTHOM
¢bynkuuuu Buraepa. [IpoBecTr conocTaBieHue ¢ pe3yibTaraMu TPaAUIIMOHHOTO ONMCAHUST KBAHTOBBIX
COCTOSIHUIA.

9. BbImoNHUTE KBAaHTOBOE OIMMCAHUE OIIbITa BpayHa—TBI/Icca U IPOUJIIFOCTPUPOBATL PE3YJIbTAT IJIA
Pa3JIMIHBIX CJIYy4a€B KBAHTOBBIX COCTOSIHUH CBETA.

10. BBINONHUTH KBAaHTOBBIA pacueT BEPOSATHOCTEH (HOTOOTCUETOB B ombITe Manuens ¢ JIByMs
¢oronamu Ha cBeTozaenuTele. JlaTh MHTEPIIPETALUIO PE3yabTaTa Ha S3bIKE aMIUIUTYI BEPOSITHOCTEH.

11. IlpoananuzupoBarb 3QdexT cxaroro ceera B uHTeppepomerpe Maxa-Llennepa. [Ipusectn cxemsl
MPENM3UOHHBIX U3MEPEHUH cIabbIX aMILTUTYAHBIX U (a30BbIX d3PPEKTOB Cpeibl B UHTEphepoMeTpe.

[TpumMepbl 3K3aMEHAIIMOHHBIX OUJIETOB:
buner 1.

1. KBanTOBBIC U IpyTrHe HIyMbl B IIpouecce GoronpremMa u3inydenus. Meroasl Gorornpruema n3imydeHus:
npsIMOH (pOTONIPHUEM, TETEPOAMHUPOBAHNE U TOMOIMHUPOBAHNE.

2. BBIIOIHUTH, KBAaHTOBOE ONHMCAHHE OIBITA BpayHa—TBI/Icca U IPOUJIIFOCTPUPOBATL PE3YJIbTAT IJIA
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 ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.



Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTABJIAE€TCA CTYIEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oamia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENIBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISACTCS CTYACHTY, KOTOPHIH HE 3HAET OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DK3aMeH npoBoAuTCA Mo OmwieraM. B kaxknom Ousere npeacTaBieHbl TEOPETHUECKUN BOIPOC U 3aa4a.
IIpn mpoBeneHuM yCHOTO 3SK3aMeHa oOydaromemycsi npexnoctasisercss 30 MUHYT Ha IOATOTOBKY.
Omnpoc obyuaronierocss He JODKEH MPEBBIIATE OAHOTO ACTPOHOMHUYECKOTO Yaca.



