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ITporpamma mucimruiunsl "Keanrosas teopus'; 03.05.01 "ActpoHomus".

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
¢pusuku), 1Edward.Baibekov@kpfu.ru ; npoeccop-koncynsrant Mankun B.3. (Kadenpa teopernueckoit ¢pusuku, OtaeneHue
¢pusukm), Boris.Malkin@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH OpUEHTHPOBATHCS B 0A30BBIX ACTPOHOMHUYECKUX U (PU3UKO- MaTEMATHUECKUX

TeopusX, (pyHIAMEHTAJIbHBIX pa3esiax MaTeMaTUKH, (PU3UKY, ACTPOHOMUH U MEAArOTHUKH IS
[peIIeHus] HayYHO-HCCIIeJOBATEIbCKUX U MeIarOTMYEeCKUX 3a1a4

TIK-5 CIIocOOHOCTB BECTH MEKTUCITUTUIMHAPHBIE UCCIIeIOBAHUS Ha CTHIKE aCTPOHOMHUU C (PH3UKOHN U
MaTEMAaTUKOU U IPYTYIMU €CTeCTBeHHBIMUA HayKaMu

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

OCHOBBI KBAHTOBO-MEXaHUIECKOT'0 OITHCAHMUs COCTOSTHAH (PU3NIECKHMX CHCTEM U MAaTEMaTHYECKOro anmapaTa KBaHTOBOKM
Teopun

HoykeH ymeTs:

(opmypoBaTh 1 10Ka3bIBaTh OCHOBHBIE PE3YJIbTATHl KBAHTOBOM TEOPUU

I[OJDKGH BJIag€Th:

HaBbIKAMU pellieHHs MPOCTEHIINX 3a7a4 O HAXOKAEHUN SHEPTETUYECKOTO CIIEKTPa U BOJIHOBBIX (DYHKIUI KBAHTOBBIX CUCTEM
U BBIYUCJICHUS BEPOSITHOCTEN MX MEPEXOIOB B IPYTUe COCTOSIHUS MO/, BIUSIHUEM BO3MYIIIEHUI
JloJKeH IeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTB:

K JaJibHeHmeMy 00yJeHuo

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuumimHa (MoayJib) BKIoueHa B pasaen "b1.0.16 ductumiuael (Moaysu)" OCHOBHOM MpodhecCHOHAILHON
obpazoBarebHO# porpammb 03.05.01 "Actponomus (Ilpernonapareis. ®usnka. ACTpoHOMUsI)" U OTHOCUTCS K 0053aTeIIbHOM
yactu OITOIT BO.

OcBanBaercs Ha 3 Kypce B 6 cemecTpe.

3. O6beM qUCHAILIHHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ NpenojaBareiemM (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcs

O6m1ast TpyIOEMKOCTh AUCIUIUIMHBI COCTABIIsSAET S 3aueTHHIX (bie) enuautl(bl) Ha 180 vaca(oB).

KonrtaktHas padora - 107 yaca(oB), B TOM 4ucjie JeKIuu - 52 Jaca(oB), IpaKTHUECKHE 3aHATH - 54 yaca(oB), 1abOpaTOpHbIC
padorthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocTositenbHass padoTa - 37 yaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: SK3aMeH B 6 ceMecTpe.

4. Conep:xaHue AVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHUYE€CKUX YaCOB 1 BU10B y'-lCﬁHLIX 3aHATHN

4.1 CTpykTypa 1 TeMaTH4YeCKHIi IVIaH KOHTAKTHON U CAMOCTOATEJbHONH PAa60ThI 0 AUCHHUILINHE (MO/IYJIIO)
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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
1 Tema 1. OcHOBHBIE TOHATHS KBAHTOBOW TEOPUU 6 7 0 8 0 0 0 6
2. |Tema 2. Teopus MpeACTaBICHUH. 6 5 0 4 0 0 0 6
3 Tema 3. Kontposnbnast padora Nel o remam 1-2 6 0 0 > 0 0 0 0
4. Tema 4. DBosOLKSI KBAHTOBBIX COCTOSIHUIA BO 6 ] 0 ] 0 0 0 6
BpeMeHU
5. [Tema 5. OgHOMepHOE ABUKEHHE 6 8 0 6 0 0 0 3
6. Tema 6. [IBuxeHue B 6 4 0 6 0 0 0 2
[IEHTPAJTbHO-CUMMETPHUYECKOM IT0JIe
7. [Tema 7. Teopusi BO3MYIIEHHIA 6 8 0 6 0 0 0 2
3 Tema 8. Kontposbnas padora Ne2 o remam 4-7 6 0 0 2 0 0 0 0
9. [Tema 9. BapuanmonHslii MeTox 6 4 0 4 0 0 0 0
10.|Tema 10. MHOrouyacTU4HbIE CUCTEMBI 6 4 0 4 0 0 0 6
11. Tema 11. MHOrO3J1EKTPOHHBIE ATOMBI X MOJIEKYJIBI 6 4 0 2 0 0 0 6
12. Tema 12. KonrposbsHast paborta Ne3 o Temam 9-11 6 0 0 2 0 0 0 0
Toro 52 0 54 0 0 0 37

4.2 Coaep:kaHue QUCHUIIMHBI (MOIYJIs1)
Tema 1. OcHOBHBIE IOHATHS KBAaHTOBOI T€OPHH

Jyanusm siBIeHN MUKPOMHUPA: JUCKPETHBIE CBOMCTBA BOJIH, BOJIHOBBIE CBOWCTBA YacTuIl. IIpHHIMIIBI HEOITPEIeIeHHOCTH 1
cynepriosuumu. [Ipocrpancreo I'mimpbepra. OnepaTopbl HaOMoAaeMbIX (PU3MIECKHX BEIUYHMH U UX cBOicTBA. COOCTBEHHBIE
(byHKIIMM 1 COOCTBEHHbIE 3HAUCHHSI ONIePaTOPOB. JIUCKPETHBIA M HEeNPephIBHBINA clieKTp. COOCTBEHHBbIE (DYHKIUH
KOMMYTHUpYoLIHX orepatopoB. CooTHoLIeHHe HeonpeaeneHHocTel [aizenoepra 11 (pU3NUecKUX BEIMYUH.

Tema 2. Teopust npeacrasJieHmii.

YHuTapHBIE IpeoOpa30BaHKsI BOJHOBBIX (DYHKIMI 1 onepaTopoB. Marpuunsiii Metoa. KoopanHataoe npencrasieHne. CBs3b
BOJIHOBOH (DyHKIIMM M BEKTOpa cocTostHusA. IMITyIbcHOE MpesicTaBieHre. 3aIich OnepaTopoB KOOPAMHATH X IMITYJIbca
YaCTHUIIBl B UMITYJIbCHOM TIpeJcTaBIeHny. MaTpuia rioTHOcTH. YncThle 1 cMelIaHHble cocTostHMA. Y paBHeHne HelimaHa.

Tema 3. KonrpoanHas pa6ora Nel mo Temam 1-2
KonrposbHast paota o Temam 1-2
[Ipumepsl 32124 11 KOHTPOJILHOW pabOThL:

1. Beruucautb kKoMMyTaTop [pz,1z*2], rae 1z - onepatop NpoeKu MOMEHTA UMITYJIbCA, U PZ - KOMIIOHEHThI UMITYJIbCa YACTULBI
B IEKapPTOBOH CHCTEME KOOPAWHAT.

2. Haiitu 3Havyenue pyHkimu F(x)=exp(ia*px)*(x-2)"2 npu x=1 (px - onepaTop NpoeKIHH1 UMITyJIbca Ha OCb X).

3. Haiitu pacripesiesieHue BEpOATHOCTEN [J1s1 KOMIOHEHT UMITYJIbCA YACTULIBL, €CIIU €€ BOJIHOBasA (DYHKLMS paBHA
A¥*exp(-a*(x"2+y”"2)-ib*z).

4. BonHoBas (yHKuus yactTuisl ¢ Maccoil M paBHa Cexp(-r/p). HaiiTu cpenHee 3HaueHNe KUHETUIECKON SHEPIUU YaCTULIBL.
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Tema 4. DBoJOIMSI KBAHTOBBIX COCTOSHAN BO BpEeMeHH

VYpapuenue Ipenunrepa. [IMOTHOCTh MOTOKA BEPOSTHOCTH U YpaBHEHHE HempephIBHOCTH. OniepaTop MpOU3BOIHOM I10
BpEMeHH OT IMHamMu4eckol nepemeHHou. [IpencraBnenue [aiizeHOepra. CraioHapHble COCTOSIHUSA. VIHTErpastbl ABUKEHUS
KaK CJIe[ICTBHE CBOWCTB CHMMETPHUHU KBAHTOBOH cucTeMbl. [IoHATHE YeTHOCTH KBAaHTOBO-MEXaHUYECKOTO COCTOSIHUS.

Tema 5. OqHOMepHOE IBHKEHHE

ITpumeps! cBenieHrs cTaoHapHoro ypasHeHus LlpeauHrepa st TpeXMEpHbBIX CUCTEM K OJHOMEpHOI 3agade. MeTon
paszaeneHus NepeMeHHbIX. YacThia B OTHOMEpHON OECKOHEYHO ITyOOKOH MOTEHIMATIBHON sIMe: IUCKPETHBIN CIIEKTP SHEPTHH.
[Tpoxox/ieHNEe YaCTHIIBI Yepe3 OJTHOMEPHBIH TOTeHIINATbHbIN Oapbep. [ToHsATHe KO3 UIMEHTOB OTpaXeH s / TIPOXOKICHHUSI.
lapmMoHMUYecKnii OCHMIIIATOP.

Tema 6. /IBukeHue B IEHTPAJIbHO-CUMMETPHUYECKOM IOJe

O6H.[aﬂ TECOpHA ABUKCHUSA B HEHTPAJIbHO-CUMMETPUICCKOM I10JIC. MomenT HMITYyJIbCA. CoOCTBEHHbBIE (l)yHKL[I/II/I M COOCTBEHHEIE
3HA4YCHUA KBaJpaTa MOMEHTA MMITYyJIbCA U €ro MPOCKIUU. Atom BOAOpOA: SHCpFeTI/I‘ICCKI/Iﬁ CIICKTp U COOCTBEHHbBIE (l)yHKI_[I/II/I.
KpaTHOCTb BBIPOKACHUS COCTOSIHMH. Knaccn(l)lxncaunﬂ COCTOSIHMH 10 KBAHTOBBIM UHCJIaM. CHCKTp BO,I[OPOI[OHO,I[O6HBIX
dTOMOB.

Tema 7. Teopus Bo3mymienui

Teopus cTarOHapHBIX BO3MYIIIEHNH /151 JUCKPETHOTO creKTpa. Bosmymmenns npu Hanmauu BeipoxaeHus. dddekt ITapka
JUIs1 aToMa Bogopoza. Bo3myenns, 3aBucsinye ot BpeMeHu. Ilepexoapl CHCTEMbI B HOBBIE COCTOSIHUS MO BINSTHAEM
Bo3MyIIeHus. Ilepexoapl B COCTOSIHUS C HEMTPEPHIBHBIM clieKTpoM. COOTHOIIIEHHEe HEONpeJeJIeHHOCTH TS SHEPIUH U BpEMEHH.

Tema 8. KonrpoanHas pa6ora Ne2 mo Temam 4-7

KonrpoJbHast pabota o temam 4-7

[Ipumepsl 32124 U1 KOHTPOJILHOW pabOThL:

1. Haiitu cpenHee 3HaYeHHE KMHETUIECKOW SHEPTHH JIEKTPOHA B ATOME BOJIOPOJa B OCHOBHOM COCTOSIHUM.

2. Haiitu pacnipeneseHue BEpOSITHOCTEH J1JIs1 KOMIIOHEHT UMITYJIbCa JINHEHHOTO TapMOHMYECKOT0 OCLIMJIISITOpa C MAacCol m 1
YacTOTOM W B OCHOBHOM COCTOSIHUU.

3. Haiitu pacnpecyieHue B€pOHTHOCT€ﬁ U1 KOMIIOHEHT MMITYJIbCa JIMHEAHOTO TapMOHHUYECKOI'0 OCHUJLIIATOPA C Maccou m u
YaCcTOTOU W B NEpBOM BO36y)K,HCHHOM COCTOAHUH.

4. Haiity Hepruio coCTOsSHUI C HyJIeBbIM MOMEHTOM MMITYJIbca AJIsl YACTHLBI C MACCOM M, ey NOTeHIMAIbHAS SHEPTHs
YaCTUIIbl PABHA HYJIIO BHYTPU Ccepbl C paiycoM a 1 OECKOHEYHO O0JIbliast BHE 3TOH chepsl.

5. HaiiTu BepOATHOCTb NPEeObIBAHKSI JIEKTPOHA B KJIACCHYECKH 3aIpellieHHON 00J1acTH (T.e. B 00J1aCTH, B KOTOPOM €ro HOJIHAS
SHEprusi MeHbIe NOTEHIMAIbHON SHEPIMH) B OCHOBHOM COCTOSIHMM aToMa BOJOPOa.

6. Haiiti ypoBHU 9HEPruy 1 BOJTHOBBIE (DYHKIMU YaCTUIBI C MOMEHTOM UMITyJIbca 1=1, eciu raMuIbTOHMAH YacTHUIIbl PaBEH
H=b*1z"2+b*(1x"2-1y"2),

rae a u b - mocrosiHHBIE.

7. Haiitu cpesiHee 3Hau€HHE MTOTEHIMAIBHON SHEPTUHU JIEKTPOHA B aTOME BOJOPO/Ja B OCHOBHOM COCTOSIHUM.

8. Haiitu k03¢ pueHT OTpaxkeHus YacTUIbl C MACCOM M OT MOTEHUMAILHOU SIMbI (ITOTEHLIMAIbHAS SHEPTUsI YACTULBI IPU
JBYDKCHUH BJIOJTb OCH X PaBHA HYJIO Be3Jle, KpoMe oonactu 0<x<a, rae ona pasHa -U, U>0).

9. IoTeHimanbHas SHEPrHs YaCTHLIB ¢ Maccoi m paBHa V(x)=alxl. OLIeHUTh SHEPIUI0 OCHOBHOTO COCTOSIHUS, UCTIONIB3Y ST
COOTHOIIEHHE HEOTPeIeICHHOCTH.

Tema 9. BapuanuoHHbIH MeTOT

BapuanmonHslil npuHIKI B KBaHTOBOW MexaHuke. CrairioHapHoe ypaBHeHue IllpenuHrepa kak cieacTBre BapUalliOHHOTO
nipuHnmna. [pssMoit BapuanmonHslii Mmetox Purna. [Ipumep: novck nprOIIMKeHHOH BOTHOBOW (PYHKIIMM OCHOBHOTO COCTOSIHUS
JIMHEIHOTO rapMOHUYECKOT0 OCLMLIATOPa BapUallMOHHBIM MeTozioM. HaxoxieHne Bo30y kIEHHOIO CTALHIOHAPHOTO COCTOSIHUS
OCLIMJLIATOpA.

Tema 10. MHOTrOYacTHYHBIE CHCTEMBI
TpuHIMIT TOXAECTBEHHOCTH YacTril. CUMMETPUYHBIC U AHTHCUMMETPUYHBIC BOJHOBBIC (DYHKIMH. Bo30HBI 1 (hepMUOHBI. ATOM

resivsi: NpuOIMKEHHOE pellieHre 17151 COOCTBEHHBIX (DYHKIIMI U SHEPrvii OCHOBHOTO M BO30YK/IEHHOTO cocTosiHUiA. OpTo- 1
naparenmii. [Tonarre obMeHHoro MHTErpaia. dPpQeKTUBHbINA CIMHOBBIA ONepaTop 0OMEHHOTO B3aUMOJIEHCTBUSI.

Tema 11. MHOT03JeKTPOHHbIE ATOMbBI H MOJEKYJIbI

HpI/I6HI/I)KCHI/Ie HEHTPAJIbHOT'O MOJIA A1 MHOTOJIEKTPOHHOI'O aTOMa: pa3aC/ICHUE NEPEMEHHDBIX, NOPAJOK 3alIOJIHEHU A
QJICKTPOHHBIX COCTOSTHUM C PpasHbIMU N U 1. I[TonsaTue CJIDTEPOBCKOI'O ACTEPMUHAHTA. HCpI/IO)lI/I‘{eCKaﬂ CUCTEMA XUMHNYECCKHUX
3JIEMEHTOB. XMMHYECKHE CBOMCTBA ITIEJIOYHBIX METAJJIOB, MHEPTHBIX I'a30B, I'AJIOT€HOB, IEPEXOAHBIX METAJJIOB,
PEAKO3EMEJIbHBIX 9JIEMEHTOB HAa OCHOBE KBAHTOBOMEXAHNYCCKHUX Hpe)lCTaBJ'IeHHfI.

SAEKTPOHHBH
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Tema 12. KonTpoabHas padora Ne3 mo remam 9-11
KonTtponbHas pabdota o temam 9-11
[MpuMepbt 32124 1751 KOHTPOJIBHOM PabOTHI:

1. Oneparop "'amunbTOHA YacTuIls! co ciuHOM S=1/2 paBen H=a*Sx+b*Sy, BonmHOBas (pyHKIMA YacTuIsl paBHA (A; B). C
KaKOW BEPOATHOCTBIO YAaCTHIIA HAXOAUTCS B OCHOBHOM COCTOSTHUM?

2. 'aMuUIbTOHUAH YaCTUIIBI B JIEKTPOMATHUTHOM M0J1e ¢ nmoTeHuanamu A(r,t), phi(r,t) paseH H=(p-eA/c)"2/2m+e*phi. Haiitu
orepaTop yCKOPEHHU sl YaCTUIIbL.

3. BeIYucanTh SHEPTUI0 OCHOBHOTO COCTOSTHHSI aTOMa BOJIOPO/ia BAaPUALIIOHHBIM METO/IOM, HCIIOJIb3YsI B KA4ecTBe
NIPUOIMKEHNS 1J1s1 BOJIHOBOH (pyHKImMH coctostHust: a) PyHkumio [aycca; 6) SKCIOHEHIMAIBHYIO (DYHKIIHIO.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXxcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00y4JaloIMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HernocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 pad0Ty Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHasl padoTa 00yYaIoIMXCs BKIIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCHMIUIMHBI, TAK U MPOPadOTKY TeM (pa3ieioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 00YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3aIaHKsI, HAIIPABJCHHbIC HAa 3aKPEIUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETILHON padOThl 00YYAIOIIMXCS perilaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOGHO-METOMYECKOH JIMTePaTypOil M SJEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuK U OCYIIECTBIEHNs 00pa30BaTeIbHON JeATebHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM cClelUaIuTeTa, IporpaMMaM MarkucTpaTypbl (YTBEpKIEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 nHosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX yYIeOHBIX 3aBe/leHNi"

VYcraB ¢eaepallbHOro rocyJapcTBEHHOIO aBTOHOMHOTO o0pa3oBaTeIbHOro yupexaenus "Kazanckuil (IIpuBosnkckuii)
enepanbHbIil yHUBEpCHUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOro 0OpazoBanus "Kazanckuii (IIpuBomkckuii) heiepaibHbId YHUBEPCUTET"

JlokanbHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

ConosbeB O.B. 3aiaun 110 KBaHTOBOW MeXaHMKE: BOJHOBBIE (DYHKIIMM U OrlepaTopsl (y4.-MeToz. ocooue). - 2013. - Kazans. -
KII®YV. http://kpfu.ru/docs/F1064181181/Zadachi po kvantovoi mehanike.Volnovie_funkcii_i_operatori.pdf -
http://kpfu.ru/portal/docs/F1064181181/Zadachi_po_kvantovoi_mehanike.Volnovie_funkcii_i_operatori.pdf

ComnosbeB, O.B. KBanTtoBast Teopus (pakTudeckuil Kype). 3agaqnuk s ¢pusukoB. Yacts 1. [DnexTponnsiii pecype] / O.B.
Conogbes, J.U. Baiibekos, C.1. Benos // YuebHoe nocobue. ? Kazanb: Kazanckuii yausepcurer, 2015. ? 102 c.
http://dspace.kpfu.ru/xmlui/handle/net/20301 - http://dspace.kpfu.ru/xmlui/handle/net/20301

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHAaJIbl, HAIIPABJICHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEACTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA MTPOMEKYTOUYHOM aTTECTAIHH.

B ¢oHzie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeayloiast HHMOpMaIys:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLIUILIUHE (MOYJI0);

- KpUTEPHUH OLleHNBaHUs1 C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCAHUE MOPSIIKA IPUMEHEHUS U MPOLIEAYPbl OLEHUBAHMS JIs1 KaXJOro OLEHOYHOT'O CPEJICTBa;
- KpUTEpHH OLIEHUBAHUS TSI KaXJOTO OIIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUEHOYHBIX CPEACTB, BKJIIOYada Tpe60BaHI/IH, MMPpEeAbABIACMBIC K HCﬁCTBHHM o6yqa10uu/1xc;[, AE€MOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMme JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEO0X0AUMOM JJIsI 0CBOEHHS U CIUILINHBI (MO XYJIs)

3 A
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OcBoeHe QUCIUILTUHBI (MO/IYyJIs1) MPEeTioaraeT u3yueHne OCHOBHOM U JIOMOJTHUTENBHON y4eOHOI TnTepaTyphl. JIuteparypa
MOXeT ObITh JOCTYIHA OOYYaIOIIUMCS B OJIHOM M3 JBYX BAPUAHTOB (JIMOO B 0O0UX U3 HHUX):

- B 2JIEKTPOHHOM BH[E - Yepe3 JIEKTPOHHBIE OMOIMOTEYHbIE CUCTEMBI Ha OCHOBaHMY 3aKmodeHHbIX KDY 1oroBopos ¢
MPaBOOOJIAJATEISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubimoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moy4yanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpABHJIAMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKON.

DJIeKTPOHHBIE U3JAHUS JOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEICHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJis OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipy HCONb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydamonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOrO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOH JIUTEpaTyphl Ha
Ka)k10ro 00y4Jalomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyelt mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHNH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIagaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPY U3MEHEHNH KOMIUIeKToBaHus (oHnoB HayuHoi 6udmmorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Bu6nuoreka Library Genesis - http://gen.lib.rus.ec

MeToanveckue MaTepuaisl kagenper TO -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

O6pazoBarenbHbiil poekT A.H. Bapruna - http://www.phds.ru/index.html

9. MeToanuyecKHe YKa3aHUA AJIA 00YUAIOMIMXCS 10 0CBOEHUIO JUCHHUILIHHLI (MOXyJIsI)

Bujg paéor MeToauuecKue peKoOMeHIanun

JIEKLIANA J71s1 OBIafeHus TUCIUILIIHON YPEe3BBIYAHO BaKHBIM SBJISIETCS] YCBOCHHME JICKITMOHHOTO MaTepHraa.
Heo6xoaumo mocemarts Bee JISKIIH, BO BPeMsI JIEKLIUH CIIeAyeT BeCTH KOHCHEKT. [locie KakIou JIEKITNH
CTY/ICHTY CJIe/lyeT BHUMATEJIbHO MPOYUTATH M Pa300paTh KOHCIEKT (& TaKKe [MPEe3eHTAIIUIO, PEeICTABICHHYIO
JIEKTOPOM, B CJIy4ae ee HAJIWIHS), IIPH STOM:

- IOHSATH W 3aTIOMHHTH BCE HOBBIE OIPEIeIeHNS;

- IOHSATH BCE MaTeMaTHUYECKIE BHIKJIAKH U JISKAIie B X OCHOBE (PH3MUYECKHE TIOJIOKEHUS 1 JOMYIICHNUS;
BOCIIPOM3BECTH BCE BBHIKJIAJKHA CAMOCTOSITENILHO, HE TSI B KOHCIIEKT;

- BBIITOJIHUTD WM JOAEJIATh BHIKJIAIKY, KOTOPHIE JIEKTOP MPEIIHICcall CAETaTh CAMOCTOSITEFHO (ECITN TAaKOBHIE
NMEIOTCS);

- €CJIM JIEKTOP Mpeucal pa3ooparh 4acTh MaTepuaia 0ojiee MoAPOOHO CAMOCTOSTEIBHO 10 MTUChbMEHHBIM MU
3JIEKTPOHHBIM UCTOYHUKAM, TO HEOOXOAUMO CBOEBPEMEHHO 3TO CJIEJIATh;

- CTYIGHTHI MOTYT TOJIyYHUTh JOMOTHUTEIFHYIO HH(POPMAIIHIO 10 BONPOCAM, BBI3bIBAIOLIMM 3aTPY/IHEHUS, Ha
KOHCYJITAIMSIX C TIPETIO/IaBaTeNieM; B ClTyyae BOSHUKHOBEHUS 3aTPYAHEHUN C YCBOEHUEM MaTepuaa,
HEoOXOMMO B KaK MOXKHO 00Jiee KpaTKue CPOKHM OOPATUTHCS 32 KOHCYJIbTAIMEN K TPEroaBaTeio,
MpeBAPUTENHHO YETKO C(POPMYIMPOBAB CIHCOK BOIIPOCOB.

npaktuueckue | s HanOoee 3(pheKTHBHOTO YCBOSHHS MaTeprasia MPaKTHUECKOro 3aHSITUSI PEKOMEH/IYeTCsl POBECTH

3aHSTUSA MOATOTOBKY K Hemy: 1) BBITIOJIHUTH 3aJJaHHOE Ha MIPEABIIYIIEM IPAKTHUECKOM 3aHATHU TOMAIITHEe 3a/1aHue
(mompoOHee peKOMEeHIAIK 00 3TOM CM. B IMyHKTe ?CaMocTosATeNIbHAsI padoTa?); B Cllyyae BOSHUKHOBEHUS
CJIOKHOCTEH C €ro BHIIOJIHEHHEM, ObITh TOTOBBIM KPATKO UX chOPMYJIUPOBATh Ha 3aHSTUM; 2) pa300paTh
JICKITMOHHBII MaTepHaJI MPEICTOAIIETO MPAKTUIEeCKOro 3aHATHs. [Ipu BOSHUKHOBEHUU TPYAHOCTEN C
BBITIOJTHEHUEM JIOMAIITHETO 3aJIaHUsI TaKKe PEKOMEH/IyeTCsl TPOKOHCYIbTUPOBATHCS Y CBOMX OTHOTPYIIITHUKOB
WM COKYPCHHUKOB, IIPUBETCTBYETCS] COBMECTHBIN MOUCK pelnieHrui. Takke MOKHO 0OpaTUThCS 32 TIOMOIIIBIO K
npenojasateno. [IpomycTuB kakoe-1mbo 3aHsATHE, CTY/ICHTY Cle/lyeT CKOIMPOBAaTh pellleHne pa30OpaHHbIX Ha
3aHSITUM 33]a4 U3 TETPaJeH OJHOTPYIIITHUKOB; pa300paTh UX pPelleHUe, PEIIIUTh UX CAMOCTOSTENIBHO, a TAaKXKe
PELIUTD 3aa4K JJOMAIITHETO 33/1aHMs.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

B camocrosiTenbHOI paboTe CTyJeHTa MOKHO BBIIEJUTh HECKOJIBbKO COCTABIISIOIIMNX.

- Pabora HaJ1 JIEKITMOHHBIM MaTepuaioM ? mojgpoodHee cM. B myHKTe ?JIekrmn?.

- CamocTosITeNIbHOE N3yUYeHHe YacTH MaTeprania (Harpumep, JIeKIMoHHoro). Ecnu yacTs yuebHOro matepraia
OTBeJeHa Ha CaMOCTOSITEJIbHOE M3yUEeHHE, TO HEOOXOAMMO MPUCTYIUTD K 3TOMY He3aMeUIMTENIbHO MOCTe
yKa3aHUs MpernojiaBaTesisl i OCBOUTh MaTEPUJI B OTBE/ICHHBIE UM CPOKH. MaTepHal Clie/lyeT U3yUuTh 110
JOCTYITHBIM MTUChMEHHBIM U 3JICKTPOHHBIM UCTOYHUKAM, O KOTOPBIX COOOIIUT MPEToIaBaTeb.

- B camocrosiTenbHOI paboTe CTyJeHTOB HaJl JOMAIIHUM 33aJaHHEM MOKHO BBIIEJIUTD JIBE COCTaBJIsomue: 1)
pa3bop pelieHni 3a/1a9 ayIMTOPHBIX (IPAKTUIECKUX) 3aHSTHH, 2) CAMOCTOSATENIBHOE pellleHHe JOMAIITHUX 3a/1a4.
[Nocne kKaxa0ro ayAUTOPHOTO 3aHSATHUS CTYIEHT JOJDKEH CHavyajla PeIIiTh CAMOCTOSITENBLHO (He IJIsiisl B pabodyio
TeTpajp) Te 3a/Ia4r, KOTOPhIe PENIvT IpenoaBaTesb BO BpeMs 3aHATHs. [Ipr BOSHUKHOBEHUH TPYTHOCTEH BO
BpeMsI pelleHus1 KaKoH-HUOYIb 33/1a4M Clle/lyeT pa3o0parh pelleHne STOW 3aaull B TETPaau. 3aTeM CleayeT
pelmTh 3aJa4uy caMocTosTeNbHO 6e3 TeTpan. CKOJbKO Obl pa3 He MPUXOJUIOCh BO3BPAIATHCS K TETPaIH,
HACTOSITEIbHO PEKOMEH/IyeTCsl HAyYUThCSI BOCIIPOM3BOUTD PELIEHHE CAMOCTOSITEIHO. 3aTeM Clle/lyeT
TIPUCTYIUTP K PENISHUIO 3a/1a4 U3 IOMAITHero 3a1aHus. [Ipy BOSHUKHOBEHUH TPYJHOCTEH C BHITOJTHEHHEM
JIOMAIITHETO 3aJIaHUsI TaKKe PeKOMEH/TyeTCsl TPOKOHCYIbTHPOBATHCS Y CBOMX OJTHOTPYIITHUKOB WA
COKYPCHUKOB, IPUBETCTBYETCS COBMECTHBIN IMOVCK perieHuil. Takke MOKHO 0OpaTUTHCS 3a MOMOIIBIO K
npenojiaBateso. IIponycTus Kakoe-100 3aHsATHE, CTYAEHTY CJIeAyeT CKONMPOBATh pelleHre pa300paHHbIX Ha
3aHSTUM 3324 U3 TETPaJel OJHOTPYIIITHUKOB; pa300paTh UX pellieHUe, PEITUTh UX CAMOCTOSATENBHO, 4 TAKKE
PELIUTD 3a]a49K JOMAIITHETO 33/1aHMs.

9K3aMCH

3aJI0roM yCrienHo! coavyn SK3aMeHa SBJSIOTCS CHCTeMaTHYeCKKe, JOOPOCOBECTHBIE 3aHATUS CTyACHTA B TeUEHHE
cemectpa. OJHaKO 9TO HE OTMEHsET HEOOXOAMMOCTH CIIEAIBHON pabOTHI Mepe]] CecCHel ¥ B MEPHOJ AN
sk3ameHoB. Crierduyeckor 3agaveit paboThl CTYJEHTA B MEPHO]] SK3aMEHAIIMOHHOM CECCUU SIBIISIIOTCS
MOBTOpEHHe, 0000IIeHNe M CUCTEMATH3aLKs BCEro MaTeprala, KOTOPBIA H3ydeH B TedyeHue ceMectpa. HaunHath
MIOBTOPEHHE PEKOMEH/IyeTCs 32 MECSI-IIOITOpa IO Havyaa CeCCHU.

B ocHOBY OBTOpeHMS JOJKHA OBITH MOJIOXKEHA TOJIBKO NporpamMMa. He ciienyer moBTopsATh HU 1O OMieTam, HA
10 KOHTPOJIBHBIM BorpocaM. [ToBTopeHre 1o OuiietaM HapyIaeT CUCTeMy 3HaHHH U BeJeT K MEXaHUUECKOMY
3ay4nBaHMI0. [IoBTOpeHne 0 Pa3IMYHOro poJa KOHTPOJIBHBIM BOIPOCAM IPUBOAUT K MPOIyCKaM M IpodesiaM B
3HAHUSX U K HelopaOOTKe MHOT/A BECbMa BAKHBIX Pa3/ielioB MporpamMmsl. IToBTopeHue - mporuecc
WHIWUBHUAYAIbHBIN; KQKIBIA CTYIEHT OBTOPSIET TO, YTO JUISL HErO TPYAHO, HEsICHO, 3a0bITo. [Toatomy, mpexie yem
MIPUCTYNIUTD K MOBTOPEHMIO, PEKOMEH/IyeTCsl CHaYasla BHUMATEIbHO IIOCMOTPETh IIPOrpaMMy, YCTAaHOBHTD
HauOoJee TpyJHbIe, HAaMMEeHee YCBOSHHbIE Pa3/ieNbl U BBITUCATh MX Ha OTAEIBHOM JIUCTE.

B mporiecce NOBTOpEHMsI aHATM3UPYIOTCS ¥ CUCTEMATH3UPYIOTCS BCE 3HAHMS1, HAKOIUIEHHbIE P M3yYEeHU!
MIPOrpaMMHOTI0 MaTepHalia: JaHHbIe YYeOHUKA, 3aIMCH JIEKLUH, KOHCIIEKTH IIPOYMTAHHBIX KHHT, 3aMETKH,
cIeJIaHHbIe BO BpeMsl KOHCYJIbTALlM MJIM CEMHHAPOB, U p. HU B KoeM cityyae Hesb3si OrpaHU4MBAaTHCS TOJIBKO
OZHUM KOHCIIEKTOM, a TeM OoJiee, 1y KUMH 3alMCSIMH. BCsAKoro pona 3anmcu ¥ KOHCIIEKTHI - BEIH Cyry0o
WHIMBHAYAJIbHbIE, HOHATHBIE TOJBKO aBTOPY. I OTOBSICH MO UyKMM 3aITUCsM, JIETKO MOXHO BIIACTh B OUECHb
rpyoble ommoOKu. CaMo MOBTOpeHHE pEKOMEHAYETCS BECTHU 0 TeMaM IIPOrpaMMBI 1 T10 TJIaBaM y4eOHHKa.
3aKoHUYMB paboTy HaJ TeMOH! (IJ1aBOM), HEOOXOIMMO OTBETHTh Ha BOIIPOCH YUeOHUKA MJIM BHITIOJIHUTH 3a/laHUs, a
camoe JIydllliee - BOCHPOM3BECTH Bech MaTepral. KoHcybTanmu, KOTopble IPOBOAATCS IJISl CTYACHTOB B ITEPHOL,
9K3aMEHAIIMOHHOH Ceccry, He0OXOAMMO UCIONBb30BaTh IS yITyOJaeH!s 3HAHUI, 1J1s1 BOCIIOJIHEHH S POOeIIoB U
IUIS pa3pellieHrs] BceX BO3HUKIIMX TPyAHOCTeH. bes TIaTebHoro caMocTosITeNIbHOTO MPOAYMbIBAHUS MaTepraa
Gecefla ¢ KOHCYJIbTAHTOM HEeM30eKHO Oy/IeT HOCUTh 'O0IIHiA', TOBEPXHOCTHbIN XapaKTep 1 He MPUHECET HYKHOTO
pesyJbTara.

10. ITepeyensb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHBIX CIPaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMILUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM pabOoThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyIa
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.
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YueOHble ayqUTOPUH /TSI KOHTAKTHOHM padOoTHI € MPenoaBaTesieM, YKOMIIEKTOBAHHbBIE CIIEIUaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KomrbioTep 1 IprHTEp AJIs1 paclevyaTKy pa3JaTOYHbIX MaTepUasioB.
MynsTMeauiHas ayAUTOPHUS.

12. CpencrBa aganranuy npenoaaBaHusl JHCIHILUIMHBI K MOTPEeOHOCTSM 00yUJaomuxcs HHBAJINI0B M JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOZlI/IMOCTI/I B O6pa3OBaTeHLHOM mpouecce MpUMEHAIOTCA CIICAYIONIME METOAbl U TEXHOJIOIMH, 06ﬂ€F‘{aIOH_II/IC
BOCITPUATHE I/IHCl)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa3oBaHusl B albTePHATHBHBIC
(opmbl, y1OOHBIE /1JTs1 PA3IMYHBIX MTOJIb30BATENEH;

- CO3/]aHKe KOHTEHTa, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAAHHBIX WM CTPYKTYPHI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHSI
KOHTEHTOM C KJIAaBHATYPBI;

- CO3/IaHMe BO3MOKHOCTEH ISl 00YYAaIOIIMXCsl BOCHPHHUMATD OJIHY U TY ke MH(GOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOJTy4Yad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIEYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL Tiepeiavn I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (bOpM
HHTepaKTI/IBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10mer0051 C IpernogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BAHbI 1JI IPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘ICHI/IH, MNpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUThI BBITIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH Il OpraHu3aluy GopM TEKYIIEro U MpoMeKyTOUYHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘laIOHII/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOﬁ aTTeCTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYN:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOMMOro B MMCbMEHHOM (hopMme, - He Oosee YyeM Ha 90 MUHYT;

- MPOJIOJIKUTETBHOCTHY TIOATOTOBKYU 00YYAIOIIErocst K OTBETY Ha 3auéTe WM 9K3aMeHe, IIPOBOJIMMOM B YCTHOM (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00YyYaloLIerocst Ipy 3aliyTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBuu ¢ TpedoBanusMu PI'OC BO u yyeOHbIM 11aHoM 1o crienmanbaocta: 03.05.01
"Actponomus" u cnieumanuzauuu "IlpenonaBarens. Pusuka. AcrpoHoMus .

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CrenmaiibHocTh: 03.05.01 - AcTpoHOMUS

Criermanuzanus: IlpenogaBatens. Pusnka. AcTpoHOMuUs

Kpanudukanus BeinyckHuka:_ AcrpoHoM. [penonaBatenb
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM 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

CrenmanbHocTh: 03.05.01 - AcTpoHOMEUSA

Criermanuzanus: IlpenogaBatens. Pusnka. AcTpoHoMuUs
Kpanudukanus BeinyckHuka:_ ActpoHoM. [penonaBatenb
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM 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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