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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpammy muictmMIuIMHBL pa3padoTai(a)(u): foueHT, K.H. baitoekos .U. (Kadenpa Teopernueckoii ¢pusrku, OtneneHue
¢pusukn), 1Edward.Baibekov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH PUMeHSITh 0a30Bble 3HaHKSI B 00J1aCTH (PU3UKU U PAAMO(MU3UKY U UCTIONB30BATh UX|

B IpOheCCHOHATIBHON IEATENIBHOCTH, B TOM YHCIE B c(pepe Meiarornueckoi JesiTeIbHOCTH;

T1IK-4 (CITOCOOHOCTBIO UCIOJIL30BaTh 0A30BHIE 3HAHUS B 00JIACTH MAaTEMATUKU IS pelIeHU A
pa,HI/IO(l)I/BI/I‘ICCKI/IX 3aga4

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

CITOCOOBI KBAHTOBO-MEXAHUYECKOI'O OIUCAHUSA COCTOSHUM C])I/BI/I‘JGCKI/IX CUCTEM,

JloKkeH yMeTh:

pelaTh ypaBHEHUs IBUKEHHS KBAHTOBOW MEXaHUKH U1l BOJHOBBIX (DYHKIIMI U onepaTopoB (bU3MUECKUX BEJIUUMH;

I[OJDKGH BJIag€Th:

HaBBIKAMM PEIIEHUs MPOCTENINNX 33124 O HAXOXKIEHUH SHEPTETUYECKOro CIIEKTPA M BOJHOBBIX (DYHKIMI MUKPOCUCTEM.

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

K JajibHeIeMy 00y4eHHIo

2. MecTto qucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

Hannas aucuurimHa (MoyJib) BKJioueHa B pazzaen "b1.0.24 [ucuumiuHel (MOLy/M)" OCHOBHOM MpohecCHOHATbHON
obpazoBaresbHOI porpammbl 03.03.03 "Pamrodusuka (MHbopMamoHHbIe POIecchl U Kuodepdu3nueckue CUCTeMbl)” U
OTHOCHUTCS K 00s3aTenbHoi yactu OITOIT BO.

OcBauBaetcst Ha 3 Kypce B 6 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBa YacoB, BbIJEeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4YaoIuxcs ¢ NpenojaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJLHYIO
padoTy o0ydaomuxcst

O61m1asi TPyIOEMKOCTh AUCIUIUIMHBI COCTaBIIsAeT 4 3a4eTHHIX(bie) enuHuIl(bl) Ha 144 qaca(oB).

KonrtaktHas padora - 68 yaca(oB), B TOM YHCJIe JIEKIUK - 34 Jaca(OB), MpaKTHUYECKUe 3aHATUS - 34 yaca(oB), JabopaTOpHbIe
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 40 vaca(oB).
KouTposns (3auét / x3amen) - 36 vyaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIIMIUTIHBL: SK3aMeH B 6 cemecTpe.

4. Conep:xaHue JUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB 1 BU10B yqe6m,1x 3aHATHN

4.1 CTpykTypa U TeMaTH4YeCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO Pa00ThI O JUCHUILIHHE (MO/IYJIIO)

Buap! 1 yachl KOHTaAaKTHOM padoThI, Camo-

HX TPYJA0EMKOCTH (B 4acax) CTOSI-

N Pazen! qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpaktu-JIadopa-UIagopa-| TeIb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHS,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. OcHOBHbIE TOHATHSI KBAHTOBOU TEOPUU 6 4 0 4 0 0 0 6
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
2. |Tema 2. Teopus npeacTaBiieHui 6 2 0 2 0 0 0 2
3 Tema 3. KontponbHas pa6ota Nel o temam 1-2 6 0 0 2 0 0 0
4. Tema 4. DBomoLMs KBAHTOBLIX COCTOSIHUNA BO 6 4 0 2 0 0 0 4
BpeMeHH!
5. [Tema 5. OgHOMepHOE ABUAKEHHE 6 4 0 6 0 0 0 6
6. Tema 6. JIBuxeHne B 6 4 0 2 0 0 0 6
LEHTPaJIbHO-CUMMETPHUYECKOM I10JIe
7. [Tema 7. Teopust BO3MYyIIEHUIA 6 4 0 4 0 0 0 8
3. Tema 8. Kontposbhas padora Ne2 ro Temam 4-7 6 0 0 2 0 0 0
9. [Tema 9. BapuanuonHslii MeTox 6 2 0 2 0 0 0 2
10.|Tema 10. MHOTOYaCTUYHBIE CUCTEMBI 6 2 0 4 0 0 0 2
1. Tema 11. MHOro31€KTpOHHBIE ATOMBI U MOJIEKYJIBI 6 2 0 2 0 0 0 2
12. Tema 12. OCHOBBI KBAHTOBOH JIEKTPOJUHAMUKHI 6 6 0 0 0 0 0 2
13. Tema 13. KorrposbsHast padora Ne3 o remam 9-12 6 0 0 2 0 0 0
Toro 34 0 34 0 0 0 40

4.2 Cogepskanne qUCIUATLUIHHBI (MO TyJIs1)
Tema 1. OcHOBHbIE€ MOHATHS KBAHTOBOI TEOPUH

HdyaituaMm siBJIeHUI MUKPOMUpPA: TUCKPETHbIE CBOICTBA BOJIH, BOJIHOBBIE CBOMCTBA YacTHIl. [IpUHIUIIBI HEOTIPEEIEHHOCTH U
cynepriosuru. [Ipoctpanctso ['mip6epra. OnepaTopsl HaOIOAaEeMbIX (PU3UIECKUX BEJIMUUH U UX cBoMCcTBA. COOCTBEHHbIE
(yHKIMU ¥ COOCTBEHHbBIE 3HAUEHUS OMepaTopoB. JIMCKPETHBIA U HelpepbIBHBINA crieKTp. COOCTBEeHHbIE (hYHKITUH
KOMMYTHpYIOLIHX onepatopoB. CooTHoIIeHHe HeolpeesieHHocTel ["alizenoepra s (pr3nYecKrx BEIUYHH.

Tema 2. Teopus npeacraBjieHuin

YHuTapHBIE IpeoOpa3oBaHKsi BOJHOBBIX (DYHKIMH U oniepaTtopoB. Marpuunsiii Meroa. KoopauHaraoe npencrasienue. CBsi3b
BOJTHOBOM (DYHKILIMH U BEKTOPA COCTOSIHUA. VIMITyJIbCHOE MpeAcTaBeHre. 3aich ONepaTopoB KOOPAUHATH U UIMITYJIbCa
YaCTULBI B UMITYJILCHOM TpeJICTaBIeHIU. MaTpHiia IIOTHOCTH. YKCThIe U CMelIaHHbIe cOCTOsIHUA. Y paBHeHe HelimaHa.

Tema 3. KonrpoJabHasi pa6ora Nel no Temam 1-2
KonrtponbsHas padora rmo Temam 1-2
[pumeps 3a/1a4 [T KOHTPOJILHOM pabOTHL:

1. Beraucauts koMMyTaTop [pz,1z*2], rae 1z - onepatop NpoeKIyu MOMEHTA UMITYJIbCA, U PZ - KOMIIOHEHTBI UMITYJIbCa YaCTHULIBI
B JIEKapTOBOI CHCTEMe KOOPAMHAT.

2. Haiitu 3Hauenme pyakimu F(x)=exp(ia*px)*(x-2)"2 npu x=1 (px - oneparop MpoeKINHA UMITyJIbca Ha OCh X).

3. Haiitu pacnpesieneHye BepOSTHOCTEN 1151 KOMIIOHEHT UMITYJIbCA YaCTHUIIBI, €CJIM €€ BOJIHOBasA (DYHKIIMS paBHA
A¥*exp(-a*(x"2+y"2)-ib*z).

4. BonHoBas ¢yHkuusa yactunpl ¢ Maccoit M pasaa Cexp(-r/p). Haiiti cpeaHee 3HaueHUEe KMHETUYECKOW SHEPTUU YaCTULbL.
Tema 4. DBoJOINSI KBAHTOBBIX COCTOSHAN BO BpEeMeHHN

VYpapuenue Ipenunrepa. I[IMOTHOCTh MOTOKA BEPOSTHOCTH U YpaBHEHHE HepephIBHOCTH. OniepaTop MpOM3BOIHOM 110
BpEMeHH OT IMHaMu4eckol nepemeHHou. [Ipencrasnenue [aiizeHoepra. CraiuoHapHblie COCTOSIHUSA. VIHTerpasibl ABUKEHUS
KaK CJIE[ICTBHE CBOWCTB CUMMETPHUY KBAHTOBOH cucTeMbl. [IoHATHE YeTHOCTH KBAHTOBO-MEXaHUYECKOTO COCTOSIHUS.

Tema 5. OqHOoMepHOE ABHKEHHE

3AE
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ITpumepsl cBefeHus cranoHapHoro ypaBHeHus Illpenunrepa a1 TpeXMepHbIX CUCTEM K OJTHOMEPHOH 3agade. Meron
pasnesieHusi nepeMeHHbIX. YacTuiia B OAHOMEPHOH OECKOHEYHO TITyOOKOM MOTEHIMAIBLHON sIMe: JUCKPETHBIH CIIEKTP SHEPryy.
[Ipoxox/ieHne YacTuIlbl Yepe3 OTHOMEPHBIA NTOTeHIMAIbHbIN Oapbep. [ToHsTHe KO3 (DUIMEHTOB OTpaXkeH!sI / TIPOXOXKICHHS.
I'apmoHMueckuii oCUUIIATOP.

Tema 6. IIBI/I)KEHI/IE B HEHTPAJbHO-CUMMETPHUYE€CKOM I10JI€

O6H_[a${ TeOpHrA IBUKCHUSA B ICHTPAJIbHO-CUMMETPUYECKOM I10JIEC. MomenT HUMITYyJIbCA. CoOcTBEHHBIE beHKL[I/II/I 1 COOCTBEHHbBIE
3HAYCHUA KBaJlpaTa MOMEHTA UMITYyJIbCa U €ro MPOCKIUU. Atom BOJOpOAA: SHCPFCTI/ILICCKI/II‘/JI CIICKTp U COOCTBEHHBIE beHKLII/II/I.
KpaTHOCTL BBIPOXKACHUA COCTOSTHHH. KJIaCCI/ICl)I/IKaI_II/IH COCTOSTHHMM 10 KBAHTOBBIM UHCJIAM. CHCKTp BO)IOpO)IOHO,HO6HI)IX
aTOMOB.

Tema 7. Teopusi Bo3MylIeHUH

Teopust cTalMOHApHBIX BO3MYILEHUI 7151 JUCKPETHOTO criekTpa. Bo3myenus npu Haauuuu BeipoxkaeHus. dddekt [tapka
IUIs1 aToMa Bogopoa. BosMymieHus, 3aBucsinue oT BpeMeHu. Ilepexosl CUCTEMBI B HOBBIE COCTOSIHUS MO BIUSHUEM
BO3MyILeHHUs. [lepexopl B COCTOSIHUS ¢ HENPEPBIBHBIM cIeKTpoM. COOTHOIIEHUE HEOTIPEJeIeHHOCTH /1711 SHEPTUU U BPEMEHHU.

Tema 8. KonrpoabHasi pa6ora Ne2 no temam 4-7

KonrposbHast pabora o remam 4-7

[Ipumeps! 33129 A1 KOHTPOJIBHOM PabOTHL:

1. Haiitu cpeniHee 3HaueHWe KMHETHUECKOM SHEPTUH JIEKTPOHA B aTOME BOJIOPOJIa B OCHOBHOM COCTOSIHUH.

2. Haiitu pacnpeacicHue BCpOHTHOCTeﬁ IJIs KOMIIOHEHT MMITYJIbCa JIMHEHHOTO TapMOHHUYECKOI'0 OCHUJLIIATOPA C Macco m u
YaCTOTOM W B OCHOBHOM COCTOSIHUU.

3. Haiitu pacnpesieneHue BepOsITHOCTEN JIIs1 KOMIOHEHT UMITYJIbCa JIMHEHHOTO rApMOHMYECKOT0 OCLIJUIATOpA C Maccoil m 1
YacTOTON W B IIEPBOM BO30YKJIEHHOM COCTOSIHUH.

4. HaiiTn 9Hepruio CoCTOSIHUI C HyJIEBBIM MOMEHTOM MMITYJIbCa JUIsl YACTHIIBI C MACCOM M, €C/M MOTEHIUAIbHAS SHEPTHs
YACTHILIbl PABHA HYJIIO BHYTPH Cpephl ¢ pauycoM a 1 OECKOHEYHO OOJIblIasi BHE 9TOU cephl.

5. HaiiTu BepoATHOCTb NpeObIBAHMS 3JEKTPOHA B KJIACCHYECKH 3aIlpellieHHON 00J1acTH (T.e. B 00J1acTH, B KOTOPOI €ro HoJHas
SHEprusi MeHbIle OTEHIUAIBbHON SHEPIUi) B OCHOBHOM COCTOSIHMM aTOMa BOJOPOA.

6. Haiiti ypOoBHY SHEpru¥ ¥ BOJTHOBBIE (DYHKIIMH YaCTHIIBI C MOMEHTOM MMITyJIbca l=1, ecyii raMIIIbTOHHAH YaCTHITH paBEeH
H=b*1z"2+b*(1x"2-1y"2),

rae a u b - MoCTOSIHHEIE.

7. Haiitu cpejiHee 3HaU€HKE MTOTEHIMATBHON SHEPrUHU JIEKTPOHA B ATOME BOJOPOJa B OCHOBHOM COCTOSIHUH.

8. Haiit K03(p(pUIIHEHT OTPaKEHHUS YACTUIIBI C MACCOM M OT MOTEHIMATBLHOM sIMbI (TIOTEHIMATbHAS SHEPTUsl YaCTULIBI [TPU
JBKEHUH BIIOJIb OCH X PaBHA HYJIIO Be3sie, Kpome obnactu 0<x<a, rjae oHa paeHa -U, U>0).

9. IoTeHMabHASA SHEPrUs YacTHULBI ¢ Maccoi m paBHa V(x)=alx|. OLeHUTb SHEPrUI0 OCHOBHOTO COCTOSIHUSA, UCTIONB3YS
COOTHOIIEHNE HEOPeIeJIEHHOCTH.
Tema 9. BapuanmoHHbIIl METO/

BapuauvoHHbI IPUHLMI B KBaHTOBOH MexaHuKe. CranoHapHoe ypaBHeHue IllpequHrepa Kak cIeACTBIE BapHALIMIOHHOTO
npuHumna. [IpsiMo# BapuanimoHHsiii Metos Putia. [Ipumep: nouck nprOIMKEeHHOW BOTHOBOW (DYHKIIMK OCHOBHOTO COCTOSIHUS
JIMHEIHOTO rapMOHMYECKOT0 OCLMIUIATOPA BapHaLMOHHBIM MeTozioM. HaxoxieHne Bo30y:KIEHHOTO CTALIOHAPHOTO COCTOSIHUS
OCLMJIIATOPA.

Tema 10. MHOro4acTHYHBIE CHCTEMBI

[MpuHIMI TOXAECTBEHHOCTH YacTHL. CUMMETpUYHbIE U aHTUCHMMETPUYHbIE BOJTHOBbIE (PYHKIMU. B030HH 1 (hepMUOHBI. ATOM
reJivsi: NpubIMKeHHOE pellieHre [Tl COOCTBEHHBIX (DYHKIIMI M SHEPTUii OCHOBHOTO M BO30YXJIEHHOTO cocTosiHui. OpTo- 1
naparesuii. [Tonsitue oOMeHHOro nHTerpana. Qe TUBHBIA CIIUHOBBIN ONepaTop 0OMEHHOTO B3aUMO/IECHCTBUSI.

Tema 11. MHOro3/1eKTPpOHHBIE aTOMBbI H MOJIEKYJIbI

Merton camocoriacoBanHoro mojis Xaptpu u Xaptpu-®Poka. Merox Tomaca-®epmu. Atom remmsi. CrieKTpaibHbIe TEPMBL.
IepBoe u Bropoe npaBuia ['yuaa. Tabnuna MenpaeneeBa. Anuabatudyeckoe npudbimkenye. Mojekylia BOJopoa:
MIPUOJIIKEHHOE PellieHHe METOIOM TEOPUH BO3MYLIEHHUH ATl CTAMOHAPHBIX YPOBHEN. DHEPrus CBSA3HM B MOJIEKYJe BOAOPOLA.

Tema 12. OcHOBBI KBAHTOBOI JEKTP 0 IHHAMHKH

Pemenus ypaBHCHI/Iﬁ MaKCBeJUIa, HOPpMaJIbHbIE KOOPAWHATBI, FTaMWUJIbTOHHAH. Kanonuueckue TNEPEMCHHBIC JICKTPOMATHUTHOT'O
nojist. KsantoBanue DJICKTPOMAIrHUTHOTI'O MOJIA. B3aHMO,I[€I>iCTBPIC 9JICKTPOHOB U (1)OTOHOB. HOFIIOH.[CHI/IG 1 UBJIYYCHUC (I)OTOHOB
aTOMaMM, COOTHOIICHUA Ditamrerina. CIIOHTaHHOE H3JIy4YCHUEC CBETA ATOMOM. EcrectBennas I pHUHA CHCKTpaHbHOfI JIMHHUH.

Tema 13. KonTposbHast padora Ne3 mo Temam 9-12
KontponpHas pabota o temam 9-12
[Ipumepsl 32124 U1 KOHTPOJILHOW pabOTHL:

1. Oneparop 'amubroHa yacTuiisl co crmHoM S=1/2 paBern H=a*Sx+b*Sy, BonmHoBast (pyrkims yactuisl pasHa (A; B). C
KaKOH BEpOSITHOCTHIO YaCTUIIA HAXOANTCSI B OCHOBHOM COCTOSIHUN ?

SAEKTPOHHBH
Crpanuna 5 u3 11. Il YHHBEPCHTET
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2. MaMuIbTOHUAH YaCTUILIBL B JIEKTPOMATHUTHOM M0J1e ¢ noTeHuuanamu A(r,t), phi(r,t) paseH H=(p-eA/c)"2/2m+e*phi. Haiitu
oIepaTop yCKOPEHHU sl YaCTUIIbL.

3. BeIYucanTh SHEPrUI0 OCHOBHOTO COCTOSTHMSI aTOMa BOJIOPO/ia BAaPUALIIOHHBIM METO/IOM, HUCIIOJIb3YsI B KAUecTBe
NpuOJIMKeHuUs Uit BOJHOBOW (hYHKIIMH cocTostHus: a) PyHkimio [aycca; 6) 9KCOHEHIMATbHYIO0 (DYHKIIHIO.

5. IIepedyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXCcs Mo
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpbHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMmocTosiTesibHAs paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCHMIUIMHBI, TAK U MPOPadOTKY TeM (pa3ielioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloecs: YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHMs1, HATIPABJICHHbIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILJIMHE.

OpraHu3alysi CaMOCTOSITETIEHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMy, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmu Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJIBHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHII "

VYcraB (eaepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOT0 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITIpuBomKCKMiA)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTPEHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICIIIETO
npodeccuonanbHoOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblil yHUBepCUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEpCUTETa

ConosbeB O.B. 3amaun 1o KBaHTOBOW MeXaHMKE: BOJHOBBIE (DYHKILIMM U OTlepaTopsl (y4.-MeToz. nocooue). - 2013. - Kazans. -
KII®YV. - http://kpfu.ru/portal/docs/F1064181181/Zadachi_po_kvantovoi_mehanike.Volnovie_funkcii_i_operatori.pdf

CosnosbeB, O.B. KBanToBast Teopus (IpakTudeckuil Kype). 3agaynuk s ¢pusukoB. Yacts 1. [DnexTponnslii pecype] / O.B.
Conosees, D.U. Baitdexos, C.U. Benos // YuyebHoe nocobue. ? Kazanb: Kazanckuii yausepcutet, 2015. ? 102 c. -
http://dspace.kpfu.ru/xmlui/handle/net/20301

6. ®OoH/] OLIEHOYHBIX CPEe/ICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHbIE MaTepHaJIbl, HAIIPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIHI, B TOM YHCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallH.

B (oHE O1IEHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHs:

- COOTBETCTBHME KOMIIETEHIIMH TIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCLUILTMHE (MOJYJI0);

- KpUTEpUHU OLIeHUBaHUs C(hOPMUPOBAHHOCTA KOMIIETEHIIWIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- OINMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS JIJ1s1 KaXKJI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHMS [JTs1 KaXJOT0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHNE OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM O6y‘-laIOIJII/IXC${, AEMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUATEPATYPbI, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUIIMHBL (MOJYJIsl) TIPEIoaracT u3y4eHne OCHOBHOM U JOMOHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAIUMCS B OJTHOM U3 JBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
MIPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubimoreke um. H.U. JlobaueBckoro. OOyyJaromuecs mojy4yanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE I10 YUTATEILCKUM OMJIETaM B COOTBETCTBHMH C MPaBUIAMU 10JIb30BaHKst HayuHoi GUOIHOTEKOM.

3AE
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

Bubmmoreka Library Genesis - http://gen.lib.rus.ec

MeToauueckue Marepuans! Kapeaps T -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

O6pazoBarenbHblil mpoekT A.H. Bapruna - http://www.ph4s.ru/index.html

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKIIUU Pazbop u ycBOeHHeE JIEKITMOHHOTO Matepuaia. [Tocie KaxIoi JeKIUu CTYyIeHTy ClieyeT BHUMATEJIbHO MPOYUTATh
U pa300paTh KOHCIIEKT, ITPU ITOM:

- [ToHSATH ¥ 3aNIOMHUTH BCE HOBBIE OIpe/IeICHUS.

- [ToHsATH Bce MaTeMaTHUECKIE BBIKJIAJKH 1 JIeKAIIUe B UX OCHOBE (PU3MUECKIE TIOJOKEHUS U IOMYIIICHHS,
BOCIIPOM3BECTH BCE BBIKJIAJIKA CAMOCTOSTENILHO, HE TJISIS B KOHCIIEKT.

- BBHINOTHUTD WK JO/IeNaTh BBIKJIAJKHU, KOTOPBIE JIEKTOP MPEAITUCAT ClIeNIaTh CAMOCTOSATENIHHO (€CTH TAKOBBIE
WMEIOTCS).

- Ecymm nekTop nipeamnican pa3odpars yacTh MaTepuaia 6ojiee OAPOOHO CAMOCTOSITEIBHO IO TIOCTYITHBIM
MMUCbMEHHBIM WJIH SJICKTPOHHBIM UCTOYHHKAM, TO HEOOXOIMMO CBOEBPEMEHHO 3TO CIEJIaTh.

- [Ipy BO3HMKHOBEHUH KaKUX-JIOO TPYJAHOCTEN C MOHMMAaHHeM MaTepralia peKOMEH TyeTCsl IOMPOCUTh TIOMOIIHU Y
CBOMX OJIHOTPYITITHUKOB HWJIM COKYPCHUKOB. Takke MOKXHO OOpaTUThCS 32 TIOMOIIIBIO K JieKTopy. i aToro
MOJKHO JIMYHO TIOJIOUTH K TIPEToIaBaTelio, JIMOO HAIMUCATh eMy JIEKTPOHHOE MTUChMO, C(POPMYJIMPOBAB B HEM
BO3HUKAIIKE BOMPOCH. K NMIChMy MOKHO MPUKPENHTH KaKUe-TNO0 JIeKTPOHHbIE MaTepUAJIbI, CBSI3aHHBIC C
BO3HUKIIIMMY BOIPOCAMH, HAIIPUMep, OTCKaHUPOBaHHBIE WK ChoTOrpahpOBAHHBIE JIMCTOYKH C PYKOIIUCHBIMU
KOMMEHTapHUsIMU, TOMETKAMH, BHIKJIAJKAMU U T.II.

npaktiyeckre | HeoOXommMMo akTHBHO y4acTBOBATh B pabOTe CEMUHAPOB (BBITOIHATH BCe TpeOOBaHMS NperoaBaTets,
3aHATUA MIPUXOJUTD MMOATOTOBJIEHHBIMH K 3aHATHIO) X CBOEBPEMEHHO BBIIIOJIHATH KOHTPOJIbHBIE pabOThI, HE OCTABIISATH

TIepeNUChIBAHNE HEBBITTOJHEHHBIX 3aJaHUI HA 3a4EThl M 9K3aMEHBI.

OueHb BaKHO He TPOITyCKATh 3aHATHS (JIEKIMH, a OCOOEHHO MPAaKTUYECKUE 3aHATHSA).

CaMoCTOsI- CamocrosiTeNbHOe N3ydYeHre YacTu Matepuana. Ecim yacTh yueOHOro Mateprasia OTBeJeHa Ha CaMOCTOSITENIbHOE
TeJbHas padoTa | u3ydeHue, To He0OXOAMMO PUCTYIUTh K TOMY He3aMeUTUTENILHO T0CyIe YKa3aHusl MPenoaBaTesis U OCBOMTh
MaTtepui1 B OTBEJEHHbIE UM CPOKH. Marepual ciieyeT u3y4uThb 10 JOCTYITHBIM MCbMEHHBIM U 3JIEKTPOHHBIM
MCTOYHHMKaM, O KOTOPBIX COOOLIUT NPENnojaBaTeb.

B camocrosiTenbHOI foMallHel paboTe CTYIeHTOB MOKHO BBIIEIMTD JIBE COCTaBIIsiionMe: 1) pa3dop pelieHuit
3a/a4 ayIMTOPHBIX 3aHATHH, 2) CAMOCTOATENbHOE pellieHHe JOMAIIHKX 331a4. TakuM o0pa3oM, IpHs JOMOH
HOCJIe KQX/I0r0 ayIMTOPHOTO 3aHATHS, CTY/ICHT JOJDKEH CHaYaJla pelIuTh CAMOCTOSITEIbHO (He IIIsisl B pabouyio
TETpa/ib) T€ 3aJa4k, KOTOPbIE PELIMJI PENoaBaTelb BO BpeMs 3aHsATHs. [1py BOSHUKHOBEHUHU TPYJHOCTEN BO
BpeMs1 pellieH s KaKoi-HUOYy b 3a/1auMl ClieyeT pa3o0paTh pellleHne STOW 3aJaud B TETPaau. 3aTeM CleayeT
pelmTh 3a1a4uy camocTosTeNbHO 6e3 Terpan. CKObKO Obl pa3 He MPUXOJUIOCh BO3BPAILATHCS K TETPaIH,
HACTOSITEIbHO PEKOMEH/YeTCsl BCE K€ HAYUUThCS BOCIIPOM3BOAUTH PELIEHHE CAMOCTOSITEILHO. 3aTeM Clle/lyeT
NPUCTYNUTH K PELICHUIO 33/1a4 U3 AOMAIIIHEro 3a1aHusl. [1py BOSHMKHOBEHHH TPYIHOCTEH PEKOMEHyeTCsl
HOMPOCUTD TIOMOIIM Y CBOUX OHOTPYIIITHUKOB WJIM COKYPCHUKOB. [IpUBETCTBYETCS COBMECTHBII MOUCK PEIIEHHUH.
Tak:xe MOKHO 0OpaTUTHCS 32 OMOIIBIO K NpernogaBaTeo. s 3Toro MoXHO JIMYHO TOJIOWTH K ITPeNoiaBaTelIo,
JMO0 HarMcaTh eMy JIEKTPOHHOE IMCbMO, c(hOPMYIMPOBaB B HEM BOZHHMKAIOIIME BOIIPOCH /WM IPUKPETUB
CBOI OTCKaHMPOBAHHBIN WK c(hoTorpadpOBaHHBINA BapUAHT pelieHus Ajisi poBepku. [IpomycTuB kakoe-1moo
3aHsITHE, CTYAEHTY CJIelyeT CKONMPOBATh pellIeHre pa300paHHbIX Ha 3aHSTHY 3a]a4 U3 TeTPaay Kakoro-HuOy b
OJJHOTPYIITHHKA; pa300paTh UX PEllIeHnEe, PEIIUTh UX CAMOCTOSITEIbHO, a TAKKE PEIIUTh 33241 JOMAIIHErO
3aJaHus.

SAEKTPOHHBH
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Bujg paéor

MeToanuyeckue peKOMeHIalu

9K3aMCH

3aJI0roM yCIenHOW CIaul BceX 9K3aMEHOB SIBJISIIOTCS CHCTeMaTHYeCKUe, JOOPOCOBECTHBIE 3aHATHS CTY/ICHTA.
OJIHAKO 3TO HEe MCKJII0YaeT HeOOXOAUMOCTH CIIEIHATLHON padOoTHI Mepejl CECCHEl U B IIEPHO]T CIAYM IK3aMEHOB.
Crierudpriueckoi 3a1aueil padoThI CTYICHTa B TIEPUOJ 9K3aMEHAIIMOHHON CECCHH SIBJISIOTCS IOBTOPEHIE,
0000IIeHNe U CUCTEMATU3aIMsI BCero MaTepraia, KOTOPHhI M3yYeH B TeueHue roga. HaunHath moBTOpeHMe
PEKOMEHITyeTC sl 32 MECSIII-TIOJITOPA JI0 Havajia CeCCUU.

B ocHOBY mOBTOpeHMs OKHA OBITh TIOJIOKEHA TOJIBKO IIporpamma. He clietyeT moBTOpsITh HU TIO OWJIeTaM, HA
10 KOHTPOJILHBIM BoripocaM. [ToBTopeHwe 1Mo OmieTamM HapyliaeT CUCTEMY 3HAaHHUH U BeJIeT K MEXaHUYECKOMY
3ayYMBAHUIO, K 'HaTacKuBaHUIO'. [IOBTOpeHNME IO Pa3IMIHOrO poja KOHTPOJILHBIM BOIIPOCAM IPUBOIUT K
MPOMycKaM U MpodesiaM B 3HAHUSX U K HeIopabOTKe UHOT/IA BeChMa BaXKHBIX pa3ziesioB mporpaMmel. [ToBTopeHme
- TIPOTIECC MHIUBHUYATbHBIN; KaXK]IBIA CTYJCHT MOBTOPSIET TO, UTO JIJISI HErO TPYIHO, HESICHO, 3a0bITO. [ToaToMYy,
MIpeXk/Ie YeM MPUCTYITUTh K IIOBTOPEHHIO, PEKOMEHIYETCs] CHaYaJIa BHUIMATEILHO IIOCMOTPETh MTPOTrpaMmy,
YCTaHOBHTH HaMOOJIee TPYIHbIe, HAUMEHee YCBOSHHbIC pa3Jiesibl U BBIMUCATh UX Ha OT/ICTLHOM JIHCTE.

B niporiecce MOBTOpeHUs aHAM3UPYIOTCS W CHCTEMATU3UPYIOTCS BCE 3HAHMS, HAKOTICHHbIE TIPU U3YUYCHUN
MPOrPaMMHOT0 MaTepHaia: JaHHbIe yUeOHNKA, 3aTMCH JICKITUI, KOHCTIEKTHI POYUTAHHBIX KHHT, 3aMETKH,
ClIeJIaHHBIE BO BpeMsI KOHCYJIbTAIINI WM CEMIHAPOB, U JIp. Hu B KoeM citydae Helb3si OrpaHNYUBATHCS TOJBKO
OJTHIM KOHCIIEKTOM, a TeM OoJiee, Uy KUMHU 3anicsMU. BCAKOro pojia 3amvcy ¥ KOHCIIEKTHI - B CYyTy0o
VH/IUBUTyaJIbHbIC, IOHSITHBIE TOJILKO aBTOPY. ['OTOBSCH MO UyKHMM 3aIHCsIM, JIETKO MOKHO BIIACTh B OYEHb
rpyObie ormmoOku. CaMo MOBTOpeHHe PEeKOMEHIYETCsl BECTH IO TeMaM MTPOrpaMMBI U TI0 IJIaBaM ydeOHHKaA.
3akoHuMB paboTy HaJ TeMOH (IJ1aBO¥i), HEOOXOIUMO OTBETHUTh Ha BOIIPOCH YUeOHVKA MU BBHIIOJHUTH 3aJaHUs, &
camMoe JIydlIliee - BOCIPOU3BECTU Bech MaTeprall. KoHCyIbTaluu, KOTOpble MPOBOAATCS IS CTYAEHTOB B IIEPUOT
9K3aMEHAIIMOHHON CecCur, HeOOXOIUMO HCIOIL30BATh IS YITyOJIeHUs] 3HAHUH, JI1 BOCIIOJIHEHUS TIPOOEIIOB U
JUTSL pa3pellieHrs BCceX BO3HUKINUX TPYIHOCTEH. Be3 TIaTebHOro caMoCTOATETbHOTO MPOIyMBIBAaHUS MaTepraia
Gecez1a ¢ KOHCYJIbTAHTOM HEN30eKHO Oy/leT HOCUTH '0OIIMiA', TOBEPXHOCTHBIN XapaKTep 1 He IMPUHECET HYKHOTO
pe3yJibrara.

ITamsarka (http://www.smrgaki.ru/inst_sgi/ykaz_samostoyatel.pdf)

1. HakanyHe XOpoOI1IO BbICTIAThCS.

2. IlpuiiTn Ha 9K3aMeH MOpaHbIle, YTOOBI MTPOLIO IEPBOE BOJIHEHHE.

3. bustet 6paTh, He pa3ayMbIBasi JOJITO, HO M HE XBAaTaTh €ro C OTYAsTHHBIM BHUIIOM.

4. He guraiite OwieT y cToJIa MperoaBaTesis, HA30BUTE TOJBKO ero HoMep.

5. Ha nucte 6ymaru ¢ 60JIbIIMME MHTEPBAJIAME Ha ITPABOU MOJIOBIMHE CTPAHUIIBI HAOpOCATE IPUMEPHYIO CXEMY
packpsITus iepBoro Borpoca. Koraa odimast cxema rotosa, B IpoOMeXyTKax 3amuimuTe 0ojiee OAPOOHBIH TIIaH
PACKPBITUSI OTAEJBHBIX €€ YaCTel C BKTIOUEHHEM aHAIMTUIECKUX BBIBOJIOB BHIPAKEHUN, TS PMUHOB U (DOPMYITL.

6. Ecitit uyBcTBYyETE, UTO 110 IIEPBOMY BOIIPOCY HUUETO OOJIbIE MOKA JOOABUTH HE MOXKETE, IEPEXOIHUTE KO
BTOPOMY BOITPOCY ¥ TOTOBBTE €r0 B TOH ke MOCIeJ0BATeIFHOCTH, YTO W MIEPBBI.

7. Ecriu Bol B35t 6WJIET, IO KOTOPOMY TUIOXO TTOJITOTOBJICHB, HE CIIEIUTe OpaTh APYTrOM - CHAYalla MOCTapanTeCh
BCIIOMHHTBH BCE, UTO 3HAETe 10 HEMY.

8. ITose3HO BHaYaste MoKa3aTh BCIO CXEMY PACKPBITHS BOIIPOCA, A 3aTEM €€ JIeTATU3NPOBATh.

9. OtBeyaiite cTporo Ha Bonpoc. He crapaiitecs, mokasbiBasi Kpyro3op, 3ajie3arh B Ipyrue cgepbl, He
BKJIIOUCHHBIEC B TaHHHIN BOIpoc. [1ockoIbKy 3THM BbI, BO-TIepBBIX, CMOXETe CO3JaTh BIIeYaT/ieHHe, YTO Bhl He
3HaeTe OTBET Ha CBOM BOIIPOC, BO-BTOPBIX, BBl pacmvpsieTe KPyr JAOMOHUTEBHBIX BOIIPOCOB MPETIOIaBaATEIs, YTO
He Bcerja MOXeT ObITh B Batiry moss3y.

10. He meiTaiiTech paccka3aTh OOJIBIIE 32 CUET YCKOPEHHS TEMITA, HO U He MSIMJTUTE.

11. Bynpre BHUMATEbHBI KO BCEM BOIPOCaM MperoaBaTesisi, K MaJIeUIIM ero 3aMe4aHusiM - CO3HATEIbHO WU
HET, HO OH MOJKeT HAaTOJIKHYTh Bac Ha mpUIoMUHAaHYE HOBOTO, JIOTIOJTHUTEILHOTO MaTepralia WM Ha TOHUMaHHe
HOBOM €ro CTOPOHBI, YeM HAJIO TYT ke BOCIHOJIb30BAThCS.

12. He GotiTech JOMOTHUTEIBHBIX BOIIPOCOB - Yallle BCEro MpenoaaBaTesIb UCIOb3YeT UX KaK OJWH U3 CIIOCOOOB
nomoyb Bam.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpoecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 JUCHUILIIHE
(MOZyJTI0), BKJIIOYAS MIepeyeHb MPOrpaMMHOr0 obecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMmMe TUCITUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJIHLHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

MaTepI/IaHBHO-TCXHI/I‘ICCKOC obecrieueHne O6paSOBaTCHLHOFO nponecca 1no AMCuuIuinHe (MO,Ily)'[lO) BKJIIOYAET B ce0s cireaymomue

KOMIIOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06)161"1310]].[146
BOCIHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PI'OC BO u yue6HbIM 1utanoM no Harpasienuio 03.03.03
"Panrodusmka” u npodumo noaroropku "VHGopManmoHHbIe Ipoliecchl 1 Kubepdusnieckue cucTemMsl .

SAEKTPOHHBH
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_ 03.03.03 - Pagnoduszuka
[podunp noxroroskn: MudopManmoHHsle npoliecchl 1 Kubepdu3nieckre CUCTEMb

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Baiikos, 10. A. KpanToBas mexaHuka : yuye6Hoe mocodue / 10. A. Baiikos, B. M. Ky3nenos. - 4-¢ uzn. (311.). - Mocksa :
Jlaboparopus 3HaHwi, 2024. - 294 c. - ISBN 978-5-93208-719-0. - Tekct : anekTpoHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
cucteMa. - URL: https://e.lanbook.com/book/417980 (mata obpamenus: 19.12.2023). - Pexxum noctymna: 1jis aBTOpU3.
M0JIb30BATENEN.

2. Kouenaes, b.11. KBantoBas Teopust: koHcniekT ek / B. Y. Kouenaes. - [2-e uzn., nepepad., gor. u ucrp.]. - Kazans:
Kazanckuil yausepcurer, 2013. - 222 c. - Tekcr : anekTponHsiii . - URL:
http://kpfu.ru/portal/docs/F1738320152/Quantum_Theory.pdf (nata obparenus: 21.12.2023) - Pesxxum qoCcTyna: OTKPHITHIMA.

3. bnoxunies, 1. 1. OCHOBBI KBAHTOBOW MEXaHUKH : yueOHoe mocodwue / [I. Y. Broxuntes. - 7-e u3n., cTep. -
Cankr-IlerepOypr : Jlanp, 2022. - 672 c. - ISBN 978-5-8114-0554-1. - Tekcr : anexTpoHHsI# // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/210197 (nata o6pamenus: 21.12.2023). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

JonoJHUTEILHAS IUTEPATYypa:

1. Bapanosckuii, B. . KBaHTOBast MexaHHKa M KBaHTOBast XUMHUS : ydeOHOe rocooue / B. U. BapanoBckuid. - 3-e usj., crep. -
Cankr-IletepOypr : Jlanb, 2022. - 428 c. - ISBN 978-5-8114-3961-4. - TekcT : anekTpoHHbli // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/206195 (nata obpammenus:: 21.12.2023). - Pexum
JOCTYyIa: 1JIsl aBTOPU3. TIOJIb30BaTENIeH.

2. ConosbeB, O.B. Kanroas Teopus. 3anaunuk st pusukos. Yacts 1 : yue6Hoe nocobue / O.B. Conosbes, D.U. Baiibekos,
C.U. Benos. - Kazanp: Kazanckuit yausepcuret, 2015. 102 c. - Tekcr: anmekTpoHHbIHA pecypce. - URL:
http://dspace.kpfu.ru/xmlui/handle/net/20301 (mata obpamenus: 21.12.2023). - Pexxum mocTyma: [uist aBTOPU3. TOJIB30BATENEH.

3. ConoBbeB, O.B. 3a1auun 1o KBaHTOBOW MeXaHMKE: BOJHOBbIE (DYHKIIMH U ONepaTopbl: yueOHO-MeToqudeckoe nocodue / O.
B. ConoBbeB. - Kazanb: KOV, 2013. - 49 c. - Tekcr : anekTponHsiid. - URL:
http://kpfu.ru/portal/docs/F1064181181/Zadachi_po_kvantovoi_mehanike.Volnovie_funkcii_i_operatori.pdf (mata
obpamenusi: 21.12.2023). - Pesxum focTyna: OTKPBITHIA.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka
[podunb noxroroskn: MudopManmoHHsle npoliecchl 1 Kubepdu3nieckre CUCTEMb

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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