degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii
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kageapa METOZ0B COBPEMEHHON MaTeMaTHKH

Kypc: 2

KBAJM(PUKAIMA: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 30 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3
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AHHOTANMA

Kypc mocBsImEH M3T0KEHUIO OCHOB KBAHTOBOM TEOPUH BEPOATHOCTEM, ONMUPAIONINXCSA HAa aKCMOMBI MaKKH.
OObekTaM KBaHTOBOM MEXAaHUKH HpelaH BEPOATHOCTHBIM CMbICT B qyxe KomneHrareHckol MHTepIpeTaryy.
Tak»e BBOAATCS MaTeMaTHYECKHE MOHSTHS, IOABUBIIMNCA B KBAHTOBOW TEOPHH BEPOATHOCTEHN B MOCIETHUE
necsTuieTus. BMecTre ¢ TEOpeTHMUECKUMH IIOJIOKEHMSAMU KypC COAEPXKUT ammapar Juisl  pellieHus
MPAaKTUYECKUX 3ajad.

1. leau u 3apauu

eap AUCUMNIMHBI
JlaTh cTyneHTaM OCHOBBI 3HAHHIA B 00JIACTH MaTeMaTHUECKUX OCHOBAHHI KBAHTOBON MEXaHUKH.

33]13‘[1/[ JAUCHUIIINHBI

Hayuuts cTyneHTa cBOOOIHO MOIb30BATHCS MOHATUAMHI KBAaHTOBOIM TEOPUHU BEPOSATHOCTEH, MPOSICHUTD
BEPOATHOCTHBIM CMBICT CIEKTPaIbHOW TEOPEMBI, MOKA3aTh NPUHIUINAIBHOE OTINYUE KBaHTOBOM
TEOPUU BEPOSITHOCTEHN OT KIIACCHYECKOM.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh IMOCIICAOBATEIbHOCTh LIAroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer
VK-2 Crioco0GeH yrpasisTh IPOEKTOM Ha BCeX |IUIAH-TPaQMK peanu3allud IIPOEKTa B IIEJIOM M IUIaH
JTamax ero >KU3HEHHOTO LKA KOHTPOJISI €TI0 BBIIIOJIHEHUS

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, o0ecreunBaTh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

OIIK-2.1 UmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHOHaTBHON e TEBHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
mpobaemMax HayKd U TEXHUKH B 001acTH UCCIJICAOBAaHUM B 001acTH MHPOPMATHKH U BHIYUCIUTEIBHOM
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH, TEXHHUKH U UX MIPAKTUYECKYIO 3HAYMMOCTh

CII0COOCH Ha HayYHOM si3bIKe (hopMynupoBath  |OIIK-2.3 Biameer mpodecCHOHANBHON TEpPMHHOIOTHEH,
npoQeCCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

I1K-2.1 3Haer OCHOBBI Hay4YHO-UCCJIEeI0BaTEIbCKON
JEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (PMI0CO(OUN U METOOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIETOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[1K-2 [MorumaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN

[IK-2.2 YMmeer npUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUHU MH(POpMALNHU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH

MaTeMaTUYECKUH armapar U alropuTMsl,

[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
COBpPEMEHHBIE .

HAy4YHO-HCCIIECOBATENIbCKOM  EATEIIbHOCTH B 00JacTu
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE .

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI
TEXHOJIOTHUH

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu pELICHUS 3a1a4
nuppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUA, pedepupoBanus,
oubnmorpadUIecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI
3HaTh:

YMETb:

- BEPOATHOCTHBIN CMBICJ CIIEKTPAJIbHON TEOPEMBL.

- pabotath ¢ poOHBIM TIpeobpazoBanneM Dyphe.
BJIQJICT!

- croco0aMy pacyeToB KBAHTOBBIX KOPPEIISAIHA.

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

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

Tema (pazmen) TUCITUTUTHHEL

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas

CaMOCTOATCIIbHYTO pa60Ty, qac.

Jlexnm

CeMuHapsI

JlaGopar. paboTsr

CaMocT.
pabora

Mepsl Ha pelieTke OpPTOrOHAJIBHBIX
npoekTtopos. Teopema [n3oHa.

[Ipoekropo3HauHbie MEpBHI.
[TonoxxurenpHble  ONEPATOPHO3HAYHBIE
mephbl. Teopema Halimapka o aunnaranuu.

Axcuomarnka Makxku KBaHTOBOI
MeXaHUKH. KBaHTOBEIE COCTOSHHS WU
M3MEpEeHUsl.

[IpoexTopsl Kak KBAaHTOBBIE COOBITHS.
KBanToBbIC COCTOSIHHS,
ACCOIIMMPOBAHHBIE C  MepaMH  Ha
MPOEKTOpaXx.

N3mepenns, aCCOIIMMPOBAHHOE c
HaOMIOMaeMbIMH  (CaMOCOIIPSKCHHBIMU
oreparopaMM) B CHJIy CIEKTPaJIbHOM
TEOPEMBI.

[IpocTpancTtBo BomHOBBIX (yHKIMHA L2
(1), accomMUpPOBaHHBIX C KBaHTOBOMU
Habmonaemoii. ®opmyna bopna. Ciyuait
KBAaHTOBBIX HaOJIIOIa€MBbIX, SIBISIOLIMXCS
JUHEHHBIMH KOMOWHAIMSIMH OIEPaTOPOB
KOOP/IMHATHI ¥ UMITYJIbCA.

KBantoBble  ciydailHble ~ BEJTMYMHBI.
Pannomuzamnus. Teopema XomeBo 00
o011eM BUE U3MEPEHUSI.

CoorHouleHue HEOolIpeeJIeHHOCTEN
penunrepa-Pobeprcona JUIs
U3MEPEHUN C KOHEYHBIMH BTOPBIMU
MOMEHTAMH.

TenzopHble MIPOU3BEICHUS
rIb0epTOBBIX HpocTpaHcTB. CocTaBHBIC
KBaHTOBbIE cHUCTeMbl. CLEIICHHbIE H
cenapabebHbBIE COCTOSHHS.




Knaccuueckue u KBAaHTOBbIE
KOPPEJIISILHH. Hepasenctso
benna-Knayzepa-Xopna-1llumonu.
I'pannna Hupenscona.

10

KBanTtoBsIe KaHaJIbl nepeaain

i undopmanuu. Paznoxenne Kpayca.

Komupoanue u JEKOUPOBAHUE
12 KJIaCCHYECKOM u KBaHTOBOU 2 1 4
WHpOpMaIINH.

JInHeliHbple TpOCTpaHCTBa, COCTOSAIIUE U3
OrpaHUYEHHBIX 0I1epaTopoB B
ruIs0epToBOM IpocTpaHcTBe. Teopema
00 ofmeM BHJIE HEKOMMYTaTHBHOTO
oreparopHoro rpaga, acColMMPOBaHHOTO
C KBaHTOBBIM KaHAJIOM.

13

KBanTtoBbIe KOIFbI, HCIPAaBJIAOIINC

14
omOku. KBaHTOBBIE aHTUKITHKH.

15 |KBanroBas cynepakTHBaIusl. 2 1 4

Wtoro wacos 30 15 60

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennwii)
1. Mepsl Ha pelieTke OpTOroOHaIbHBIX MPoeKTopoB. Teopema [n3oHa.
CTpyKTypHOE OMMCaHKUE Mep Ul THIHOEPTOBBIX IPOCTPAHCTB PA3MEPHOCTHU OOJIBIIE JBYX.

2. IIpoextopo3Haunble Mepbl. [lonoxuTensHble onepaTopHO3HauHble Mepbl. Teopema Haiimapka o
JVITaTalnu.

[IpencraBneHre MPOU3BOIBHBIX MEP B BUJIEC MPOEKIIUU CIIEKTPATIbHBIX.
3. Akcuomaruka Makku KBaHTOBOU MexaHUKU. KBaHTOBBIE COCTOSIHUS U U3MEPEHUS.
ComnocraBieHue mape “coCTosiHie,U3MepeHue” pacipeesIeHUs] BBEPOSITHOCTEH Ha MPSIMOH.

4. TIpoekTopbl KaKk KBaHTOBbIE COOBITHS. KBaHTOBBIE COCTOSIHUS, aCCOIIMMPOBAHHBIE C MEpaMH Ha
MPOEKTOpax.

Tpoiika KoinmoropoBa B KBaHTOBOI BEpOSTHOCTH.

5. V3MepeHusi, acCOLMUPOBAHHOE C HAOMIONAEMBIMH (CaMOCONPSKEHHBIMH OIIEpaToOpaMM) B CUILY
CHEKTPAJIBHON TEOPEMBI.

Ocy1iecTBiIeHHE U3MEPEHHUH ¢ TOMOIIBIO TPOEKTOPO3HAYHBIX MEP.

6. IpocrpancTtBo BONHOBBIX (yHKImMHA L2 ([), acCOMMUPOBAHHBIX C KBAaHTOBOH HaOIIOIaeMOiA.
®opmyna bopra. Cnyyail KBaHTOBBIX HAONIONAEMBIX, SBISIOIIMXCA JTUHEWHBIMA KOMOHMHALMSIMHU
OIIEPaTOpPOB KOOPIUHATHI M UMITYJIbCA.

Citydail OTHOKPAaTHOTO CIEKTPa U CYLIECTBOBAHUS LIMKIMYECKOTO BEKTOPA.




7. KBanToBbIe cityualinbie BennuuHbl. Pangomusans. Teopema XoneBo 00 001eM BHJIe H3MEPEHHSL.
Oneparopo3HayHble MEphI KaK PAHJOMU3UPOBAaHHbIE CIIyYaiiHble BEIUUUHBI.

8. Coornomenne HeompenaeneHHocter l[llpeaunrepa-Pobeprcona s u3MepeHWd ¢ KOHEUYHBIMH
BTOPBIMH MOMEHTAaMHU.

OFpaHI/I‘{eHI/ISI Ha KOBapualuro B HCKOMMYTaTI/IBHOﬁ TCOpUn BepOHTHOCTCﬁ.

9. TeH30pHBIG IMPOU3BCACHUA FI/IJ'H:6epTOBI>IX MMPpOCTPAHCTB. CocTaBHBIC KBAHTOBBIC CHUCTEMBEI.
CHCHHCHHBIC )41 CeHapa6eHBHbIe COCTOSHHA.

Omnpenenennie v CBOMCTBaA cLETIICHHBIX cocTostHU. Pasnoxxenue Imuara.

10. Kmaccuueckne u kBaHTOBbIe Koppemsinuu. HepasenctBo bemna-Kiaysepa-Xopnaa-1llnmonn.
I'pannua Hupenscona.

CpaBHeHHUE KIAaCCUYECKUX U KBAHTOBBIX KOPPEISIUH.

11. KBanToBble kaHaibl nepenaun uapopmanuu. Paznoxenue Kpayca.

OO0t BUJ| BIIOJTHE TOJIOKUTEIBLHBIX 0TOOpakeHnid. Hee TMHYTBEHHOCTH MPEACTABIICHUS.
12. KogupoBaHue 1 JEKOAUPOBAHUE KIIACCHUECKON W KBAaHTOBOM MH(pOpManmu.
Kitaccuueckast u kBanToBas naHpopmaliysa. Konupyromuii 1 u3MepsFonii KaHaIbI.

13. JluHeliHBIE MPOCTPAHCTBA, COCTOSIIME W3 OrPAHMYCHHBIX OINEPAaTOpOB B THILOEPTOBOM
npoctpancTBe. Teopema 00 oO0mem BHIE HEKOMMYTAaTHMBHOTO — OmeparopHoro rpada,
aCCOLIMUPOBAHHOIO C KBAHTOBBIM KaHAJIOM.

OmnepartopHble MPOCTPAHCTBA U cUCcTeMBI. VX oTuuns.

14. KBaHTOBBIE KOJIbI, UCTIPABIISIONINE ONIMOKK. KBaHTOBBIC aHTUKITUKH.

BosMoxHOCTh 6e301mO09HO nepejayi HHQOPMAIIHH.

15. KBaHTOBas cynepakTUBaIIns.

CBoiicTBa onepaTopHbIX I'padoB OTHOCUTEIILHO OIIEPAIIMN B3ATHS TEH30PHOTO MPOU3BEICHHS.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueGHast aymuTopus, A0CKa, IPH HEOOXOAMMOCTH MEAUAIPOEKTOP, IKPAH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BeposTHOCTHBIE M CTATUCTUYECKHE aCIEeKThl KBaHTOBOU Teopuu [Tekcr] : [yueb. mocobue ass
By30B] / A. C. Xoneso .— M. : Hayxka, 1980 .— 320 c.
2. Jleknuu 0 MareMaTn4eCKUM OCHOBaHUSIM KBAaHTOBOW MeXaHHKH, yueOHoe mocobue /I I. AMocoB ;
MunucTepcTBO HayKU U BbIcIIero oopazoBanus Poccuiickoit deneparyn, MockoBckuii

(U3HKO-TEXHUYECKUI MHCTUTYT (HAIMOHAIBHBIN HCCIIe0BaTeIbCKuil yHrBecuTeT). Mocksa, MOTU,
2019

JomnonHutensHas auTeparypa



1. Maremaruveckre OCHOBHI kBaHTOBOH Mexanuku [Tekct]/U. Heliman , -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 NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOro NPpOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeno.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aloUuMi TUCHUIUIMHY, JODKEH C OJHOM CTOPOHBI, OBIAaJeTh OOIIUM MOHSITHHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.
B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIE ONPEIECICHMS AMCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/1a4.

VYeneniHoe OcCBOcHHME Kypca TpeOyeT HanpsoKEHHOH —CcaMOCTOSITeIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B pabouei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B ceds:

— YT€HHE PEKOMEHI0BAHHOW JIUTEPATYPHI,

— TpopaboTKy y4eOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelleHue 3a/1a4, peAIaraéMblX CTyIEHTaM Ha JIEKLUAX U IPAKTHYECKUX 3aHATHSIX,

— NP1 HEOOXOANMOCTH MOJATOTOBKY K MPAKTHYECKUM 3aHITHSAM, KOJUDIOKBUYMaM, IK3aMEHY.
[loka3zarenem BiaJeHHs] MaTepHaIOM CIY)KUT yYMEHHE pewmarh 3afadd. s GopMHUpOBaHUS yMEHHS
IPUMEHATh TEOPETHUYECKHE 3HAHHS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIle
3a/ad.

BaxHo 100UTHCA NMOHMMAHMS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
JIEKTOPY WJI NIPENOoaBaTeiio, BEAYyeMy IPaKTUUECKUE 3aHATHSL.

Bo3MoxeH npoMexKyTOUHbIM KOHTPOJIb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEeMaTUKON 3aHSTUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa METOZI0B COBPEMEHHON MaTeMaTHKH

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3zpaGoTunk: I'T. AMocoB, n-p ¢uz.-MaT. HayK, mpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamnax ero JKU3HEHHOTO LKA

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeTbHOCTH U IUIAHUPOBATh MOCIIEAOBATEIbHOCTh 1IaroB
7 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OpoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €r0 BHITTOJTHEHUS

VYK-2.3 CriocobeH opraHu30BaTh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IPOEKTa, olecneynBars paboTy KOMaHIbI
HEOOXOIMMBIMHU pecypcamMu

OIIK-2 Nmeet nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBAThH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIJICAOBAaHUM B 001acTH MHPOPMATHKH U BHIYUCIUTEIBHOM
TEXHHUKH U UX MIPAKTUYECKYIO 3HAYMMOCTh

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONB3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOHN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

[1K-2 [MorumMaeT 1 ciocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKH anmapar U aJropuTMBbl,
COBpPEMEHHBIE
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE
TEXHOJIOTHH

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
JEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (pMI0CO(OUU U METOOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIETOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[IK-2.2 YMmeer npUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALNU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH

[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
HAy4YHO-HCCIIEOBATENIbCKON  EATENIbHOCTH B 00JacTu
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu pELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUA, pedepupoBanus,
oubnmorpadUYecKoro MOWCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC U3YUCHUA NUCHHUIIINHBI «MareMaTndecKkue OCHOBAHHS KBAaHTOBOM MEXaHHUKI)) 06y‘laIOH.IHI>iCH

JOJIKCH:

3HATb:

- BEPOATHOCTHBIN CMBICJ CIIEKTPAJIbHON TEOPEMBL.

yMeThb:

- pabotath ¢ poOHBIM TIpeobpazoBanneM Dyphe.

BJIAA€Th:

- croco0aMy pacyeToB KBAHTOBBIX KOPPEIISAIHA.

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

1. Kak mocTpouTs MpOCTPAHCTBO BOTHOBBIX (DYHIIHIA, OTBEUAIOIINX KBAHTOBOW HAOMIOAaeMOiA.

2. Ilpumepsl MOJIOKUTENBHBIX ONEPATOPHO3HAUHBIX MEP, HE SBJIIIOIIUXCSA IPOEKTOPHO3HAUYHBIMU B
KOHEYHOMEPHOM H OECKOHEYHOMEPHOM HPOCTPAHCTBAX.




3. PacnipenenieHre BEpOSITHOCTEH /ISl TApBI COCTOSIHUE - HAOIroacMast.
4. [lpobnoe npeobpazoBanue Oypbe U €ro CBsI3b ¢ KBAHTOBBIM OCLUIIISTOPOM.
5. Meron MaxkopH3aluuy JUIsl paclpeeeHui BEPOSITHOCTEN.

Texyluil KOHTPOJIb OCYIIECTBIIIETCS HA OCHOBE BBIITOJIHEHUS CTYAEHTaMH COBOKYITHOCTH JOMAIIHHUX
3aJ]aHuil U KOHTPOJIBHBIX pabOT B COOTBETCTBMU C y4eOHBIM IUTaHOM. JlaHHBIE O MOCEUIAEMOCTH U
TEKyLIEN yCIIEeBa€MOCTH BHOCSTCS MPENOJABATENIMHU B CIIELUAIbHBIC XKYPHAJIBI.

Texymuii KOHTPOJIb HA OCHOBE JOMALIHHUX 33JaHUN OCYLIECTBISICTCS B TEUEHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.

Jns coaum 3amaHus CTyAEHT O0O0s3aH IPEJOCTaBUTh pEIIeHHE 3aJayd JOMAIIHero 3aJaHus B
MUCBMEHHOHN (hopMe, OTBETHTHb Ha BOIMPOCHI IMPENOJABaTeIsi W HaMKUCaTh KOHTPOJBbHYIO paboTy Mo
3aJaHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIAECHUM 10 TEMaM CIAaBa€MOIO 3aJIaHMs
Y YMEHHIO peliarh 3a1auu.

Bo Bpems BbINONHEHUS KOHTPOJNBHOM pPabOTBI HENb3s IOJIb30BaTbCs IOMOIIBIO APYTUX JIWI,
BBIYMCIIMTEJIEHON TEXHUKU U MOOMIBHBIMU Tele()OHAMH.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB!

1. 3anumuTe UHTErpaIbHBIN OIEepaTop, OCYIIECTRISIOMNNA YHUTAPHYIO IKBUBAICHTHOCTh ONEPaTOPOB
KOOp/AMHATHI ¥ JTMHEHHOM KOMOMHALIMY OTIEPaTOPOB KOOPAMHATEI M UMITYIIbCA.

2. BuimumuTe coOcTBeHHBbIE (QYHKIMU W COOCTBEHHBIC 3HAYCHUS JUIS JIPOOHOTO MpeoOpa3oBaHHS
®ypre. Haiigure nucrniepcuu oneparopoB KOOPAHMHATHI U HMITYJIbCA B COOCTBEHHBIX COCTOSHU-SIX.

3. Teopema Haiimapxka.

4. JloxaxuTe CIpaBelIMBOCTh BEpXHEN rpanulsl L{upenscona.

5. HalimuTe KBaHTOBBIN aHTHKIIMK JIJISl OTIEPATOPHOTO Tpada, MOpoXKACHHOTO MaTpuiiamu [laymm.
6. CremieHHBIC COCTOSHHS.

7. I1010KUTENBHBIE OTIEPAaTOPHO3HAYHBIE MEPBL.

8. BomHoBas ¢yHKIHS B KOOPAMHATHOM TPEICTABICHUY.

9. Paznoxenune IlImunara.

10. Axcrnomarrika MakKy KBAHTOBOM MEXaHUKU.

11. KBaHTOBBIE COCTOSIHUSI U UBMEPEHHUSI.

[Ipumeps! 3K3aMeHAIMOHHBIX OUIIECTOB

buner No 1

1. Cuerutennsie cocrosinusi. Pasnoxenne lmuara.

2. Haiinure MaTteMaTH4EeCKOE OXKHUAAHUE U JAUCIEPCUIO CIy4allHOH BeNW4YMHBI 3q+4p B KOT€PEHTHOM
cocTosHuM |1+1>.

buner Ne 2

1. TlomoxxuTenbHBIE ONlepaTOpHO3HAUYHbIE Mephl. Teopema Haiimapka.

2. BonnoBas ¢yHKmMs B KoopAMHATHOM TpejactaBiennu umeer Bun f(x)=Cexp(-x"2). Haiimute eé
BOJIHOBYIO (DYHKIIMIO B MIPEJCTABICHIH, CBI3aHHOM ¢ HaOmomaemoit 4q-3p.

Kputepun onennBanus

Onenka «ommyHOo (10)» BeIcTaBiusieTcss OOy4YalOLIEMycCs, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

omleHka «oTmmu4HO (9)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MNPHUHATHIX PELICHUH, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpblEe ObUIN
CaMOCTOSATEJILHO OOHAPYKEHbI U HCIIPABIICHBI;



olleHKa «oTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MNPUHATHIX PEHICHWH, HO NPU 3TOM ObUIM JOMYIIEHBI HEeOONbIIME HETOYHOCTH, KOTOpBIE IOCIIEe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKHM NPH PELICHUH 3a/1a4;

OLICHKA «XOpowIOo (6)» BBICTABIISIETCS 00yYaIOIEMYCsl, €CJIM OH TBEPJIO 3HAET MaTepHaj, IPaMOTHO U 110
CYIIECTBY H3JIaraeT ero, yMeeT IPHUMEHATh IOJYYCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OIMOKK B OTBETE U (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOIO (5)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISICTCS OOydaroleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKON MOCIIEN0BATEILHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHAIIa, €CJIHA MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMu y4eOHOW IporpaMMbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLICHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolIeMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbBHOCTH B  M3JIOKEHUHM MPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJieslaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HONyYeHHbIE 3HAHWS IO
00pa3ily B CTaHJapTHON CHTYyalluy;

OLICHKA «HEYIOBJIECTBOPUTENHHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIH HE 3HaeT OoJblLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUILIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycs, OKa3aBLIeMy [IOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCLUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Ilpu mpoBeneHMH »SK3aMeHa OO0ydyaromEMycCsl MHpPEeAOCTaBIsieTcss | acTpOHOMHYECKHMII dYac Ha
noaroroBky. Ompoc oOyuwatomierocss mo OWIeTy Ha SK3aMEeHE He JOJDKEH NpeBBILaTh ABYX
aCTPOHOMHMYECKHX 4acoB. Bo Bpems mpoBeneHus sK3aMeHa 00yJaronecs MOryT I0JIb30BaThCsl TOJIBKO
MPOrpaMMOi TUCLUTLTAHBI.



