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AHHOTANMA

Kypc mocBsmEH M3I0KEHUIO OCHOB KBAaHTOBOM TEOPUHU BEPOATHOCTEH, ONMMPAIOLIUXCS HA aKCMOMBI Makkw.
OObekTaM KBAaHTOBOII MEXaHUKHU IIPEAAaH BEPOSTHOCTHBINA CMBICHI B Ayxe KomeHrareHCKod WHTEpIpeTaryy.
Tak»e BBOAATCS MaTeMaTHUECKHE MMOHATHS, MOSBUBIINIICS B KBAHTOBOM TEOPHH BEPOATHOCTEHN B MOCIEIHUE

JCCATUIICTUA.
MPaKTUYCCKUX 3a/1a4.

1. leau u 3apauu

Meap AUCUMNIMHBI

BMmecte ¢ TeopeTMUECKMMM MOJOXKEHUSAMH Kypc CONCpP)KUT amnmapar [yl peIleHHs

- AaTb CTYACHTAM OCHOBBI 3HAHMH B 00JIACTH MaTEMAaTHYE€CKUX OCHOBAHHI KBAHTOBOM MCXaHUKH.

33]13‘[1/[ JAUCHUIIINHBI

- HAy4UTh CTYJCHTA CBOOOJHO MOJIb30BAThCS MOHATHAMHI KBAHTOBOW TEOPUHU BEPOSTHOCTEH, IPOSICHUTD
BEPOATHOCTHBIM CMBICT CIIEKTPAJIbHOW TEOPEMBI, MOKa3aTh NPHHLMIINAIBHOE OTIMYHE KBAaHTOBOMN

TEOPUU BEPOSITHOCTEHN OT KIIACCHYECKOM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIPAaOaThIBATh
CTPATEruIo0 NEUCTBUN

YK-1.1 Ananuzupyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTeIbHOCTh IITaroB,
MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OILEHHBas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTEIbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aUMOJCHCTBUS

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIBHOTO B3aNMOAEHCTBHS

YK-5 CnocoGen aHanu3upoBaTh U yUYUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.1 CriocoGeH BBISBIATH CIEMUPUKY PHIOCODCKUX U
HayYHBIX TPAJAUIHIA OCHOBHBIX MUPOBBIX KYJIBTYP

VYK-5.2 Cpocoben  ompenenitb  TEOpETHYECKOE U
MPAaKTHYECKOe 3HAYE€HHE KyJIbTYPHO-A3bIKOBOTO (hakTopa
NIPY B3aUMOJICHCTBUY PA3IMYHBIX (QUIOCOPCKUX M HAYIHBIX
TpaauUun

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyadbHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTaBICHHON 3aJa4u, IPOBECTH

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOITYKTOB




dHdJIN3 pCiSleb'l"d.'l"d n llpC,LlC'l"dBl/ll'b BblBO/lbl,
MIPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHYEeCKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCAaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-2 CnocoOeH caMOCTOSTEILHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 CnocoOen miaHupoBaTb M NPOBOAUTH Hay4yHBIE
UCCJICZIOBAHUSI CAMOCTOSTENIBHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

- BEPOATHOCTHBIN CMBICJ CIIEKTPAJIbHON TEOPEMBL.

YMETb:

- pabotath ¢ poOHBIM TIpeobpazoBanneM Dyphbe.

BJIAJIETh:

- croco0aMy pacyeToB KBAHTOBBIX KOPPEIISAIHIA.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Mepsl Ha peuleTke OpTOrOHAaIbHBIX ) )
npoekTtopos. Teopema [n3oHa.
[Ipoekropo3naunbie MEPBI.
2 [lonoxxurenpHble  ONEPATOPHO3HAYHBIE 2 2
mephbl. Teopema Halimapka o aunnaranuu.
Axcuomaruka Makxku KBaHTOBOH
3 MeXaHUKU. KBaHTOBBIE COCTOSHUSI U 2 2
U3MEpPEHUs.
[IpoekTopsl Kak KBAaHTOBBIE COOBITHSL.
4 KBanToBBIC COCTOSIHHS, ) )
aCCOMMPOBAaHHBIE C  MeEpaMH  Ha
[IPOEKTOpaX.




N3mepenns, acCcOLIMUPOBAHHOE c
HaOMIOMaeMbIMH  (CaMOCOIIPSKCHHBIMU
oreparopaMM) B CHJIy CIEKTPaJbHOM
TEOPEMBI.

[IpocTtpancTBO  BONHOBBIX  (DYyHKUMI
L2(p), acconumu-poBaHHBIX C KBaHTOBOH
Habmonaemoii. ®opmyna bopna. Ciyuait
KBAaHTOBBIX HAOJIFOIa€MBbIX, SABIISFOLINX-CS
JUHEHHBIMH KOMOWHAIMSIMH OIIEPaTOPOB
KOOP/IMHATHI ¥ UMITYJIbCA.

KBaHTOBBIE ~ Cly4aliHblE  BEIMYUHBI.
7 Panpgomuzanms. Teopema Xomeo 00 2 2
o011eM BUE U3MEPEHUSI.

CoorHoulenue HEOolIpeeJIeHHOCTEN
penunrepa-Pobeprcona JUIs
U3MEPEHUH C KOHEUHBIMU BTOPBIMHU
MOMEHTAMH.

TenzopHble TIPOU3BEICHUS
rIb0epTOBBIX HpocTpaHcTB. CocTaBHBIC
KBaHTOBbIE cHUCTeMbl. CLEIUICHHBIE H
cenapabebHbBIE COCTOSHHS.

Knaccuueckue u KBAaHTOBbIE
KOPPEJISILHH. Hepasenctso
benna-Knayzepa-Xopna-1llumonu.
I'pannua Hupenscona.

10

KBanTtoBsIe KaHaJIbl nepeaaaun

i unopmanuu. Paznoxenne Kpayca.

Komupoanue u JEKOUPOBAHUE
12 KJIaCCHYECKOM u KBaHTOBOU 2 2
nH(pOpMaIINH.

JInHeltHble TPOCTpaHCTBa, COCTOSALINE U3
OrpaHUYEHHBIX OIIEpaTopOB B
rus0epToBOM IpocTpaHcTBe. Teopema
00 o0meM BujJe HEKOMMYTATHBHOTO
oreparopHoro rpaga, acCOUUPOBAHHOTO
C KBaHTOBBIM KaHAJIOM.

13

KBanTtoBbIe KOJbI, HCTIPAaBJIAOIINC

14
omOku. KBaHTOBBIE aHTUKITHKH.

15 |KBanrtoBas cynepakTHBaIusl. 2 2

Wtoro wacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIS), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 3 (Ocennuii)
1. Mepsl Ha perieTke OpTOrOHaAIbHBIX MPoeKTopoB. Teopema [n3oHa.
CTpyKTypHOE OMMCaHKUE Mep Ul THILOEPTOBBIX IPOCTPAHCTB PA3MEPHOCTH OOJIBIIE JBYX.

2. IlpoexTopo3Haunbsie Mephl. [lomokuTenbHbIE OnepaTopHO3HauYHble Mephl. Teopema Haiimapka o
JVITATalnu.

Hpe)_ICTaBJ'ICHI/IC MMPOU3BOJIBHBIX MEP B BUJIC IIPOCKIIUU CIICKTPAJIbHBIX.




3. Akcrnomarrnka Makku KBaHTOBOW MexaHUWKH. KBaHTOBbIE COCTOSHUSA U U3MEPEHHUSI.
CormocraBienne napecocTossHIE, U3MEPEHHE paclpe/ieNieHHs BEpOATHOCTEH Ha IPSMOH.

4. IIpoekTopbl Kak KBaHTOBbIe COObITHS. KBaHTOBBIC COCTOSHMS, aCCOLMMPOBAHHBIE C MEpaMH Ha
MIPOEKTOpaXx.

Tpoiika Konmoroposa B KBaHTOBOM BEPOSITHOCTH.

5. W3mepeHnusi, accOMUPOBaHHOE ¢ HAOMIOAAeMbIMH (CaMOCONPSIKCHHBIMU OIEpaTopamMi) B CHILY
CIIEKTPAJILHON TEOPEMBI.

OcymiecTBiaeHne H3MEPEHHH C TOMOIIBIO TPOSKTOPO3HAUHBIX Mep.

6. IlpoctpancTBo BOMHOBBIX (yHKImMIA L2(W), acconuM-poBaHHBIX C KBAaHTOBOM HaOIIOIAEMOM.
®opmyna bopha. Cnyyail KBaHTOBBIX HAONMIONAEMBIX, SIBISIONINX-CSI JIMHEHHBIMU KOMOWHAIIUSMU
OIIEpaTOpPOB KOOPAWHATHI U UMITYJIbCA.

Cry4aii OTHOKPATHOTO CIIEKTPa M CYIIeCTBOBAHUS ITUKINIECKOTO BEKTOPA.
7. KBantoBble cryuaiinbie BenmuuuHbl. Pangomu3zanus. Teopema XoneBo 00 o0mIeM BUIe U3MEPEHUSI.
Omneparopo3HauHbIe MEpPhI KaK PaHIOMU3UPOBAHHBIC CITy4YaiiHbIC BEJTUYHUHEI.

8. Coornomenue HeonpeaenenHoctei Illpeaunrepa-PoGeprcona st M3MepeHU € KOHEYHBIMU
BTOPBIMU MOMEHTaMHU.

OrpanuueHust Ha KOBapUal0 B HEKOMMYTAaTUBHON TEOPUU BEPOSITHOCTEH.

9. Tens3opHble NPOU3BEAEHUS THILOEPTOBBIX MNPOCTpaHCTB. COCTaBHBIC KBAHTOBBIE CHCTEMBI.
CueruieHHBIE U cenapalesbHbIe COCTOSHUSI.

Omnpenenenre U CBOMCTBA CLETICHHBIX cocTostHmiA. Pasnoxkenue [Imuara.

10. Knaccnueckne m kBaHTOBbIE Koppemsiuu. HepaBenctBo bemna-Knaysepa-Xopna-IIumonu.
I'panuna upenscona.

CpaBHEHHE KJIACCUYECKHUX U KBAHTOBBIX KOPPEISLIHUIL.

11. KanToBble kKaHaibl epenadn napopmanuu. Paznoxenue Kpayca.

OOmuit BUJ BIIOJTHE NOJOXKHUTEIBHBIX 0TOOpakeHHH. HeeIMHCTBEHHOCTD Npe/iCTaBICHNUS.
12. KomupoBanue U IeKOAUPOBaHUE KIIACCHUECKOW M KBAHTOBOH MH(pOpMAIIH.
Krnaccuueckas n kBanToBas nHpopmarust. Konupyronmii 1 n3mMepsiomuii KaHaIbl.

13. JluHeiiHble TPOCTPAHCTBA, COCTOSIIME W3 OrPAHUYCHHBIX OMNEPaTopoB B THILOSPTOBOM
mpoctpancTBe. Teopema 00 o00meM BHAE HEKOMMYTATHBHOTO  OIeparopHoro rpada,
aCCOLIMUPOBAHHOTO C KBAHTOBBIM KaHAJIOM.

OmneparopHbie MPOCTPAHCTBA U CHCTEMEBI. VX oTimuus.
14. KBaHTOBBIE KOJIbI, UCIIPABIISIONMINE OMNOKY. KBaHTOBBIC aHTUKITUKHY.

BosmoxHocTh 6e30mmb04uHO0 nepenayn HHQOPMAIHH.



15. KBaHTOBas cynepakTUBaIIMs.

CBoiicTBa OnepaTopHbIX I'padoB OTHOCUTEIBEHO B3ATHS ONIEPALMH TEH30PHOTO MIPOU3BEICHHS.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeO0XOIMMON AJIl OCYylIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHe (MOLYJII0)

AynuTopus Ha 18 yenoBek, Me0Basi 10CKa, mBadpa I CTUPAHUs C JOCKH, CKPEOOK JIsl yAAICHHS
JIMILIHEHN BOABI ¢ JOCKH, MEJI CO CKPYIJIEHHBIM KBaJpPaTHbIM CEYEHUEM.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPhI

OcHoBHas 1uTeparypa
1. BeposiTHOCTHBIE ¥ CTATHCTUYECKHE aCTIeKThl KBaHTOBOW Teopuu [ Tekcr] : [yueb. mocodue st
By30B] / A. C. XoneBo .— M. : Hayka, 1980 .— 320 c.
2. Jlexniuy o MaTeMaTUYeCKUM OCHOBaHHUSAM KBaHTOBOW MeXaHUKH, yaeOHoe mocodbue /I [. Amocos ;
MuHrcTepCcTBO HayKU U BbICIIero oopazoBanus Poccuiickoii deneparn, MockoBckuii
(U3MKO-TEXHUUECKUI MHCTUTYT (HALMOHAIBHBIN HCCIenoBaTebCKuil yauBecureT). Mocksa, MOTU,
2019

JlomonHuTenpHAas IUTEparypa
1. Maremaruveckre 0CHOBHI kBaHTOBOH Mexanuku [Tekct]/U. Heiiman , -M., Hayka, 1964

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://arxiv.org

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

KomMmrbroTep, MOIKITIOUEHHBIN K CETH HHTEPHET, TouTOBBIH KireHT Thunderbird, uaTepHeT-0paysep,
CETEeBOM MPHUHTEP C JBYCTOPOHHEH MEYaThIO.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyneHT, W3y4arouuii IUCHUIUIMHY, JOJDKEH C OIHOW CTOPOHBI, OBJIAJETh OOLIMM ITOHATUHHBIM
anmaparoM, a ¢ Ipyroil CTOPOHbI, JOJKEH HayYUThCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha TPAKTHUKE.

B pesynbrare n3ydyeHns AMCLUIUIMHBI CTYJICHT JOJDKEH 3HATh OCHOBHBIC ONPEAETIECHUs AUCIMIUINHBI,
YMETh IPUMEHSTh TTOJTyYCHHBIC 3HAHUS JUIS PEIICHUS Pa3IMYHbIX 3a/1ad.

VYenemHoe  OCBOEHHE Kypca TpeOyeT HanmpsHKEHHOW CaMOCTOSTENbHOW paldoThl  CTyJeHTa B
COOTBETCTBHUU C JJAHHBIMH B pabodeii mporpamme. CamocTosiTeNbHas padoTa BKIFOYAET B ceOsl:

— YTEHUE PEKOMEHI0OBAaHHO JIUTEPaTypHl,

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITEIIEHOTO M3yUCHHUS;

— peleHue 3a1a4, IpeiaraéMbIX CTYJJCHTaM Ha JICKIHAX,

— P HEOOXOAUMOCTH MOATOTOBKY K KOJUIOKBUYMaM, 3K3aMeHY.

ITokazareneM BIQAECHUS MaTepUaIOM CIYXKHUT YMEHHE pemarh 3aaadd. Jns GpopMHpOBaHHS yMEHHS
NPUMEHSATh TCOPETHYCCKHE 3HAHUS Ha MPAKTUKE CTYIEHTY HEOOXOIUMO PelIaTh KaK MOKHO OOJbIIe
3ajad.

BaxHO 10OWTHCS MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYIHEHUU H3y4YCHHs OTICIBHBIX TEM, BOIPOCOB, ClEeIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.

Bo3MOXXeH MPOMEKYTOUHBIH KOHTPOJIb 3HAHWI CTYJACHTOB B BHJE PEIICHUS 33a]a4 B COOTBETCTBUH C
TEMAaTUKOW 3aHATHH.



B kxauecTBe mOMOTHUTENBHOI NMHUTEpaTyphl pekoMeHayeTcss n3yunthb: N. Weaver. “Quantum" Ramsey
theorem for operator systems. https://arxiv.org/pdf/1601.01259v2.pdf (2016).



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

dusrex-KiIacTep akaJIeMHUUECKOi U HaydHOU Kapbephl (MaremaTrnueckue MeTo/IbI
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-4 CriocoGeH MpUMEHSITh COBpEMEHHbBIE
KOMMYHHKATHBHbBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U Mpo(ecCHOHaTBEHOTO
B3aNMOJCHCTBUS

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CPEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M PO(eCcCHOHAIBHOTO B3aUMOAEHCTBHS

YK-5 CnocoGen aHanu3upoBaTh U yUYUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.1 CriocoGeH BBISBIATH CIEMUPUKY PHIOCODCKUX U
HayYHBIX TPAJUIHIA OCHOBHBIX MUPOBBIX KYJIBTYP

VYK-5.2 Cpocoben  ompenenitb  TEOpEeTHYECKOE U
MPAaKTHYECKOe 3HAYE€HHE KyJIbTYPHO-A3BIKOBOTO (hakTopa
TIPY B3aUMOJICHCTBUY PA3IMYHBIX (QUIOCOPCKUX M HAYYHBIX
TpaauUun

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.3 [NornMaeT MeXIUCIUTLITMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, TIPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl




[MK-2 CriocobeH caMOCTOsTENTHHO WK B [MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHUS CaMOCTOSITENIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA OPTaHU30BbIBATh U MIPOBOIANTH KOJIJIEKTUBA

Hay4HbIE UCCIICOBAHMS U UX arpoOaIuio

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUYCHHUA AUCHUIIIAHBI «MareMaTuyecknue OCHOBAaHHUS KBAHTOBOM MEXaHHMKH» 06y‘laIOH.[PII>iCH
JOJIKCH:

3HATh:

- BEPOATHOCTHBIN CMBICJ CIIEKTPAJIbHON TEOPEMBL.
YMeThb:

- pabotath ¢ poOHBIM TIpeobpazoBanneM Dyphe.
BJIaJeTh:

- croco0aMy pacyeToB KBAHTOBBIX KOPPEIISALHA.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpoC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

ITepeueHb KOHTPOIBHBIX BOIPOCOB:

1. 3anuiuTe UHTErpajIbHbIN OepaTop, OCYIIECTBISIOIINUN YHUTAPHYIO 3KBUBAJIEHTHOCTh OIIEPAaTOPOB
KOOPJMHATHI U TIMHEHHON KOMOMHALIMN ONIEPaTOPOB KOOPAMHATHI M HMITYJIbCA.

2. Bpimumurte coOCTBeHHBIE (QYHKIMH M COOCTBEHHBIE 3HAaUYCHUsS Al APOOHOro mpeoOpazoBaHHUs
®ypre. Haiigure nucrnepcnu onepatopoB KOOPAUHATHI U UMITYJIbCA B COOCTBEHHBIX COCTOSIHU-SIX.

3. JlokaxxnTe CIpaBeIMBOCTh BepXHe rpanuiibl LlupenscoHa.
4. HalinuTe KBaHTOBBIN aHTUKITUK JIJISI ONIEPAaTOPHOTO Tpada, MOpoXKIAeHHOTo MarpuiaMu [laymu.
5. CnekTpanbpHas Teopema Juls Cilydasi CyLeCTBOBaHUSI LIUKIMYECKOIO BEKTOPA.

6. HaiiTi BOTHOBYIO (DYHKIIMIO KBAHTOBOTO COCTOSTHMSA, 33[JaHHOTO B KOOPIAMHATHOM IIPEICTABICHUH, B
MPEICTABICHUH, CBSI3aHHOM C JIMHEHHONW KOMOWHAIMEH KOOPAHHATH M UMITYJIbCA.

7. Teopema Halimapka o quuiaTaiiuy MOJI0KHUTEEIBHOM ONIEPATOPO3HAYHON MEPHI.

8. Ilpumep MONOKHUTEIBHOTH ONEPAaTOPO3HAYHOW MEpHI, MOPOKIEHHOM TpeMs BEKTOpaMH Ha
IJIOCKOCTH.

9. HepasenctBo bemna. ['pannia Hupenbcona.

10. Ilpumep, B kKoTOpoM rpanuna Llupenscona qocTuraercs.

11. Teopema 06 obuiem BHjie HEKOMMYTAaTHBHOTO ONIEPAaTOPHOTO Tpada.

12. TlocTpoeHne KBaHTOBOTO KaHajla IO MOJIOKUTEIHHONW OMEpPaTOpO3HAUYHON Mepe, MOpOoXkAaroIen
rpag.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:
burer 1.
1 CnexTpalibHas TeopeMa JJIs CiTydasi CyIIeCTBOBAHMS [IUKJIIMYECKOTO BEKTOPA.

2 Haiitu BOMHOBYIO ()YHKLHIO KBAHTOBOTO COCTOSIHUS, 3aJJAHHOTO B KOOPAWHATHOM NPEACTABICHUH, B
MPECTABICHUH, CBSI3aHHOM C JIMHEHHOW KOMOWHAIMEH KOOPJAMHATHI M UMITYJIbCA.

buner 2.

1 Teopema Haiimapka o nuiaranyy MojI0KUTEENbHON ONepaTopO3HaYHON MEPHI.

2 Ilpumep TOJOKHUTENBHOTH OINEPAaTOPO3HAYHON MEphI, MOPOXKAEHHONW TpeMs BEKTOpaMH Ha
IIJIOCKOCTH.




buner 3.
1 HepasenctBo benna. I'panuia upenscona.
2 IIpumep, B koTopoM Tpanuna Llupeiascona gocruraercs.

buner 4.
1 Teopema 006 001IEM BH/Ie HEKOMMYTAaTHBHOTO ONIEPAaTOPHOTO Tpada.
2 TTocTpoeHre KBaHTOBOTO KaHaa 0 MOJIOKHUTEIBHOMN ONlepaTopo3HavyHON Mepe, MOpoXkKaaroiiei rpad.

buer 5.
1 Konupytouiuii 1 1eKOAUPYIONIUI KaHAMbI.
2 Ciryuali yHUTAIIbHBIX KYOUTHBIX KQHAJIOB.

Kpurepun onennBanus
Onenka "ommuno" (10 Gaiios) BBICTABIISIETCSI  CTYACHTY, I[IOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
HNPUMEHATh X Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormnmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, ITOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBMIIBHOE 00OCHOBAHHE MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHuall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYECHHBIC 3HAHHWS Ha NPAKTUKE, HO HEJOCTaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHITh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.
Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYAEHTY, IOKa3zaBlIeMy (parMEHTApHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (POpMyIHpOBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCcTH OCHOBHOTO COZEPXKaHMS Y4e€OHOM HporpaMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKax OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPHU PELICHUU
THUIIOBBIX 33/a4.
Omnenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuasbl, onpeaesonue Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



ITpu npoBexeHUM OLIEHMBAHUS 3HAHUI OOydaromeMycs IMPEAOCTABISETCS BPEeMs Ha MOATOTOBKY Ha
ycMmoTpenue mpenoaasatensi. Omnpoc oOydaromerocsi Ha dK3aMeHe HE JOJDKCH MPEBBIATh OIHOTO
acTpoHoMHMuecKoro daca. OLieHuBaHUE 3HAHUM NPOMU3BOAUTCS B COOTBETCTBUU C BBbIIIEyKa3aHHBIMU
KPUTEPUSIMHU B COOTBETCTBHH C COJEPIKaHNEM JUCIUILINHEL.



