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PABOYASA MPOMPAMMA YYEBHOU OUCLUUMITUHDBI
B1.B.1B.03.01 CuctemMbl MHOIrMX Yyactuy

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKK/cneynanbHOCTH:
14.03.02 ApepHble omnsmka n TEXHOOMNU

2. Mpodnnb nogroToBKkM/cneymnanmnsauusa:

®u3nka aTOMHOro agpa 1 YyacTul

3. KBanudukauma BbinyckHuka: 6akanaep

4. ®dopma oO6y4eHuUs: oYHas

5. Kachenpa, oTBeuyarowas 3a peanmsaumo AUCLUNIUHBI:

Kadheapa saepHon pUsnkm

6. CoctaBuTeNnn nporpaMmmbi:

A.d.M.H., npodeccop, KagmeHcknin CtaHncnas ["'eoprnesmy

7. PekoMeHOoOBaHa:

HayyHO — MeTOaMYEeCKMM coBETOM hmanyeckoro akynbteTa, npoTokon Ne6 ot 24.06.2021

PIM npoaneHa Ha 2022-2023 y4ebHbin rog, HMC dwusnyeckoro cakynbteta ot 14.06.2022,
npoTokos Ne6.

Pabouas nporpamma npoaneHa Hay4YHO-MeToaUYEeCKMM COBETOM (hmanveckoro dpakynbteTta oT
25.05.2023, npoTokos Ne5.

8. YueOHbIn ron: 2024/2025 CemecTp(bl): 7



9.Uenwu n 3apgauu y4ye6HOM AUCLUMNITUHBI
Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:
- O3HaKOMMEeHMEe CTYAEHTOB C OCHOBHbIMM MeTo4aMu U NOoAXo4aMu, UCMOSb3yeMbIMU
AN ONMCaHnsA CBOWCTB CUCTEM MHOIMMX YacTul.
3adayu y4yebHoU OucyunIuHbl:
- HayuuTb CTygeHTa nofb30BaTbCs METOAOM BTOPUYHOIO KBAHTOBaHMSA, a Takxke
OCHOBHbIMW MeTOg4aMM KBAHTOBOW TeOpuM NOons Ans onuvcaHust usnveckmx CBOWMCTB CUCTEM

depmun- n bose-yacTtuu.

10. MecTo y4yebHOM AncuUNuHbI B cTpyKType OOI:

AucumnnnuHa oTHOCUTCA K BapuatmMeHoM YacTtuy umkna b1.B.AB. (QucunnnuHel no Beibopy).

11. NMnaHupyeMble pe3ynbTaTbl OOY4YeHUA MO AUCLUNIMHE/MOAYNIO (3HAHUSA, YMEHMUA,
HaBbIKU), COOTHECEHHbIe C NMaHupyeMbIMU pe3yfibTaTaMu OCBOEHUsI o6pa3oBaTeribHOM
nporpamMmmbl (KOMNeTeHLMSAMUA) U UHAUKATOPAMU UX AOCTUKEHUS:

Koga HassaHwne Koa(bl) WugmkaTtop(bl) lMnaHupyemble pesynbTaTtbl 0by4eHus
KOMMeTeHLMK
Wcnonbayet 3HaTb: PyHOAMEHTanNbHbIE NOHATUS 1
OCHOBHble CMocobbl | NpeacTaBneHUss METO40B BTOPUYHOTO
aHanusa cocTtosHusa | kBaHToBaHus ansa bose- n ®epmu-yactuy, a
CrocoGeH MK-1.2 | Hay4Ho- ) TaKkKe rpaHuLbl MX NPUMEHUMOCTH;
ncnonb3oBaTb Texnieckon
Hay\HO- npobnembl nyTem YMeTb: BblAeNnTb KOHKPETHOE «PU3n4eckoe»
TEXHUYECKYIO nogbopa. cogepxxaHve B 3agadax onucaHus
MHGOPMALIVIO, XapakTepUCTUK pasnnyHbIX CUCTEM
OTEYECTBEHHDI 1 TOXOEeCTBEHHbIX bose- n depmn-yactuu,
38Dy BEXHbIIA CTaBWTb U pellaTb KOHKPETHbIE 3ad4a4yu no
ONbIT MO ONMCaHMWIO CUCTEM PA3fNYHbIX ANTIEMEHTapHbIX
TeMaTUKE YacTuL C BKIMOYEHWEM NENTOHOB, HYKIMOHOB,
MK-1 | necnegosans n KBapKOB, raMMa-KBaHTOB U ME30OHOB;
, poBOAUT U3yYeHne
Egmebmi::ﬁ:e Jlf'l MaT"éaJ;V': e BrnageTb: 6a3oBbiMy hopManamamMm KBaHTOBOWM
TeXHOROMN 1 naTeETHzr:( TEOPUM MOMS, UCMONMb3yeMbIX B COBPEMEHHbIX
MHGOPMALIMOHHbI MK-1.3 T OUHINOS o TEopUAX CBEPXTEKYYECTU XKUOKOro renms u
& pecypcbl B oM TIIKG CBEpPXNPOBOANMOCTM METansoB, a Takke B
CBOGH eoneROBANMi Teopusax 6eCKOHEYHbIX 1 KOHEYHbIX Pepmu-
NPeAMETHOV A : cucrem, Basnpyrowmxcs Ha NpeACTaBneHnsx
0BNACTH. O6wwen dusnkm, Beiclen MaTemaTtukm,
WHdpopmaTrkn, MatemaTn4eckomn CTaTUCTUKK,
Knaccuyeckon n KBaHTOBOW MexaHuKu,
ONeKTpoaANHaAMMKM C MPUNOXKEHNAMUN K PELLEHMIO
TMMNOBbLIX 3a4ay MO ONNCAHUI0 XapaKTEPUCTUK
CUCTEM MHOTUX YacTuu,.

12. O6beM gucuUnnuHbI B 3a4eTHbIX eauHunuax/yac —4/144.

dopMa NPOMEXYTOYHOM aTTecTauumn — 3K3aMeH.

13. TpyAoeMKOCTb Mo Buaam y4eoHomn paboTbl

TpyooeMKkocTb
Bua yy4ebHol pabothbl Bcero [o cemecTpam
7 cemecTp
AyauTopHbIe 3aHATUSA 36 36




nexkuuu 36 36
B TOM YMChe: npakTuyeckme
nabopaTtopHble
CamocTosiTenbHas paborta 72 72
B TOM 4ucrie: KypcoBasi paboTta (MpoekT)
KoHTponb 36 36
dopmMa npoMexXyTodHOM aTTecTauum Ok3ameH Ok3ameH
NToro: 144 144

13.1. CopepxxaHue gUCLUMNIINHDI

n/n

HaumeHoBaHve pasgena
ONCUUNNUHbBI

CopnepxaHue pasgena agucumnnunHbl

Peanunzauyus
pasgena
JVUCLUUNMNWHBI C
NOMOLLIbHO
OHNaWnH-Kypca,
JYMK *

1. Nekuun

1.1

MeTopg BTOpMYHOro
KBaHTOBaHUA A11S1 CUCTEM
ToXXaecTBeHHbIX Bose- n
depmu-yactuy

MpuHUMN TOXAECTBEHHOCTU YacTUL, B KBAHTOBOM
mMexaHuke. OnepaTop NepecTaHoOBKU KOOpAMHAT
yactuy. CUMMETPUYHBIE U @HTUCUMMETPUYHbLIE
BOMHOBbIE OYHKLMM U CTAaTUCTUKA BO30HOB 1
epMnoHoB. NpeacTaBneHne Y1cen 3anosiHEHMS.
ApanTuBHble M BMHAPHbIE ONepaTopbl B KBAHTOBOM
mMexaHuke. OnepaTopbl POXOEHMS U YHUUTOXEHMWS
yactuy anst 6030HOB U hePMMOHOB U KX
KOMMYyTaLMOHHbIE COOTHOLLEeHNsi. OnepaTopbl Ymcen
3anosiHEHWs U ero cBoKcTBa. BakyymHas BonHoBas
dyHkums. MNMpegcrtaeneHne BTOPUHHOIO KBAaHTOBaHUSA
Ons aganTUMBHBIX M BMHapHbIX onepaTtopoB bose- n
depmun-yacTuu,.

1.2

CucrteMbl cBO6OAHbIX U
cnaboB3anMMOLENCTBYOLLINX
Bose- n depmu-yactuu.

BonHoBble yHKLUM N 3HEPIMM OCHOBHBIX U
BO30Y>XAEHHbIX COCTOSIHUIA CUCTEMbI CBODOAHbIX
6030H0B. OCHOBHOE COCTOSIHME CUCTEMbI CBOOOOHbIX
6030H0B 1 Bose-koHaeHcauusa. Cuctema
cnaboB3amMmogencTeyoLmnx 603oHoB. MapameTp
ManocTtu. BonHoBble YHKUMM 1 S3HEPTUN OCHOBHbIX U
BO30Y>XOEHHbIX COCTOSIHUA CUCTEMbI CBOOOAHbIX
depmmoHoB. OCHOBHOE COCTOSIHME CUCTEMBI
€cBOBOOHbLIX PEPMUOHOB, NOBEPXHOCTbL Pepmm 1
umnynsc ®epmn. Cucrtema
cnaboB3aMMOLEeNCTBYOLLNX (DEPMUOHOB.
MpubnmkeHne Xaptpu-Poka.

1.3

Teopun cBepXxTekyyecTu
XWUAOKOro renusi.

CBepXTeKy4eCTb XKNAKOro renvst Npu HA3KNX
TeMmnepaTypax. JkcnepumeHTbl Kanuupl. Teopus
OBYXKOMMNOHeHTHOM Bbo3se-xuakoctu JNlaHgay. CnekTp
KBa3n-4acTuL, U YCNOBUS CBEpXTeKy4yecTu. Metop V-,
u- npeobpasoBaHusa BorontoboBa aAnga cBepxTeky4ven
Bose-cucrembl. CnekTp KBasn4vacTuu. YCrnosust
cnpaBeanuBoCTy NpubnmkeHnst boronobosa.
Pabotbl benseBa No CBEPXTEKYHECTU XKULOKOTO
renus.

1.4

Teopusa
CBEPXMNPOBOAUMOCTH
MeTarnnoB

CBepxnpoBoaumMocTb, dddekt MencHepa. Teopusi
JlongoHoB. ®eHomeH Kynepa n obpasoBaHme
KynepoBCKux nap. Teopusi CBEPXNpPOBOAMMOCTH
meTannos bapanHa-Kynepa-Lpuddepa. Metog u-,
v-npeobpa3soBaHusa borontoboea. Cnektp
KBa3n4yacTuL, U YCIIOBUE CBEPXTEKYHECTH
KynepoBCKUX Nnap B CBepXNpoBogHuKax. Ceasb
SIBMIEHWI CBEPXNPOBOANMOCTM U CBEPXTEKYYECTU B
npupoge. CeBepxTekyyast Mogenb atoMHOro sapa.

15

MeToabl KBaHTOBOW TeopUn
nons Ansa onucaHus

Mpencrtaenenus LpeauHrepa, lerseHbepra u
B3aMMOAENCTBME B KBAHTOBON MEXaHWKe. S-MmaTtpuua.




XapaKTepucTuk
B3aUMOJENCTBYOLLMX
depmu- n bose-cucrtem

OpHovacTuyHble yHKUuM prHa B NpeacTaBreHnm
BTOPUYHOIO KBaHTOBaHUA Ans ®epmu- n bose-yactuul.
JlemaHoBCKoe pasnoXeHne TOYHbIX OOHOYaCTUYHbIX
dyHKUMIN [PUHA N X aHaNUTUYECKne CBOMCTBA.
Montoca n kBasnyactuubl. Pusmyeckn Habnogaemole
BEMUYUHBLI N YHKUUK [puHa.

OnarpammHas TexHuka ons pacyeTa TOYHbIX
OOHOYaCTUYHBIX PEPMUOHHBIX M BO30HHBIX PYHKLIMIA
lpuvHa. Teopema Buka. Quarpammel derHMaHa B
KOOpANHATHOM M UMMYNIbCHOM NpeacTaBneHnsx.
MpaBuna pac4yeta guarpamm. YpasHeHue [aicoHa
AN TOYHbIX OQHOYACTUYHBIX OYHKUMIA prHa Pepmun-
n bose- yacTuu. YpaBHeHue A4S TOYHON
OBYyX4YacTU4HOW pyHKumK MpnHa Pepmu-vyactuu,
OpdhekTnBHLIE B3amumogencTeus hepmMmoHoB B
KaHarne 4actuua-yactuua u Yactuua-geipka. PacyeTol
MacCOBOro oneparopa, CnekTpa Ksasuyactuu, 1
pacnpegeneHns YyacTuu No nMnynscam Ans cUcTemsl
B3aMMoaencTaytowmx depmn-yactuu,

Teopusi ®epMu-xuakocTy JlaHaay v Teopumn KOHEYHbIX

depmun-cnctem Murgana onst aToOMHbIX SAeEp.

13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUN

Buabl 3aHATUIA (KONMYECTBO YacoB)

HanmeHoBaHne Temsbl
(pasgena) gueumnnuHbl

Jlekuun

MpakTnyeckune

JlabopaTtopHble

CamocTosTenbHas
paboTta

KoHTp
onb

Bcero

MeTopn BTOpMYHOro
KBaHTOBaHUSA Ans
CUCTEM TOXOECTBEHHbIX
bose- n Pepmu-vyactuy

14

26

CucteMbl cBOO6OAHBLIX U
cnaboB3anMMOAENCTBYHO
wnx bose- n depmu-
yacTtuu,.

14

26

Teopuun
3 | cBepXxTeky4ecTu
XWUAKOro renus.

14

30

Teopus
4 | cBepxnpoBOANMOCTH
MeTannos

15

31

MeTtoabl kBaHTOBOM
Teopun nona ans
onncaHus
XapaKTepUcTuK
B3aMMOLENCTBYHOLLNX
depmun- n bose-cucrtem

15

31

NToro:

36

72

36

144

14. MeToau4yeckue ykasaHus onsi o6yyarowmxcs no 0CBOEHUI0 OUCLUNIUHBI

N3noxeHne martepuana npenogaBatenemMm Heobxogumo BecTu B dopMe, AOCTYNHOW Ans
NoHMMaHuna. [na  ynyyweHus ycBoeHust ydebHoro wmartepuana Heobxogumo MNPUMEHNATb
TPpaguLMOHHbIE N COBPEMEHHbIE TEXHMYECKME cpencTBa obyyeHus. [ns camoCcTosTenbHOro
N3yyeHust OTBEAEHO BPEMS Ha BCe pasaenbl Kypca.
CTyoeHTaMm Ha nekuusix HeobxoamMmMo BECTU NOAPOOHLIN KOHCMEKT M CcTapaTbCA MNOHATb
MaTtepuan Kypca, He CTeCHATbCA 3adaBaTb MNpenogaBaTeniio BOMPOChbl Ans  yriyGrneHHoro
NOHMMaHNA KOHKPETHbIX npobnem kypca. [Ona nonHoOro noHMMaHus martepuana cnegyet
aKTMBHO MCMOMb30BaTb KOHCYNbTauuMn. [na camMOCTOSTENbHOrO M3yYeHUsl pasgerioB Kypca,




PEKOMEHAOBAHHbLIX  MnpenogaeaTteneM,  HeobxXxoAMMO  MOMb30BaTbCs  OCHOBHOM U
AONONHUTENBHOW NUTEPaTYPOW, UHTEPHET-Pecypcamu.

15. [MepeyeHb OCHOBHOM WU [AOMOJSIHUTENBHOW JUTepaTypbl, PECYpCOB WHTEpPHET,
HGOﬁXOAM MbIX ONA OCBOEHUA OUCUUNIIUHDbI (criucok numepamypbl 0ohopmissemcsi 8 coomeemcemeauu
¢ mpebosaHusamu FOCT u ucrionb3yemcs obuwjasi ckeo3Hasi Hymepauyus 0risi ecex eudo8 UCMOYHUKOS)

a) OCHOBHas nuTepartypa:

Ne n/n NcToYHUK

MyxuH K. H. SkcnepumeHTanbHasa sgepHast pumanka : yu4ebHuk : [B 3 1.] / K.H. MyxuH .— CaHkT-
MeTepbypr ; Mockea ; KpacHogap : INlaHb, 2009- .— (Knaccudeckas y4ebHasi nuTepaTypa no

1 dusuke / peq. coseT: XK.N. Andepos (npead.) v ap.]) .— T.2: dusuka agepHbIx peakumin .— M3a,.
7-e, ctep. — 2009 .— 318 c.
> HaeblgoB A. C. KsaHToBasi MmexaHuka: [y4ebHoe nocobue ans CTyaeHToB YH-TOB U TeXH. BY30B] /

A.C. [aBblgoB .— 3-e n3g., ctep. — CaHkT-lNeTepbypr : BXB-MNetepbypr, 2011 .— 703 c. (30)

6) QononHUTENbHas NUTepaTypa:

Ne n/n McToYHUK
Nanpay 1. O. TeopeTnyeckas dumanka : Yy4eb. nocobune gns cTyqeHToB M3NYecKmnx
6 cneumanbHocTen yHmusepcutetos: B 10 1. / N1.[4. JlaHgay, E.M. Nudwwu ; MNog peq. J1.M.
Mutaesckoro .— M. : duamatnur, 2002-.T. 5, u. 1: Ctatuctnyeckasn dusmka .— 5-e nag., crep.
— 2002 .— 616 ¢c
7 Boronto6os H. H. U3bpaHHble Tpyasl no matemaTuke / H.H. Boronto6os .— M. : ®duamatnur,
2006 .— 559 c.
8 Abpukocos A. A. MeToabl KBaHTOBOW TEOPUU MOMS B CTaTUCTUYECKON (huauke /
A.A.Abpukocos, J1.I. MNopekos, W.B. O3anowuHckuin. — M. : Jo6poceet: KOY, 2006.— 512 c.
9 Mwurgan A. B. Teopus KOHEYHbIX hepMn-CUCTEM N CBONCTBA atoMHbIX gaep / A.b. Murgan .—
2-e n3a., nepepab. n gonon. — M. : Hayka, 1983 .— 429, c.
Manepnc N.E. KBaHToBas Teopust 1Bepabix Ten / MN.E. NManepnc.— M. : 3a.-Bo nHocTtp. nur.,
10
1956. — 258 c.
KupxxHuy, J1.A. Toneeble meTogbl Teopumn mHorux yactuy, / J1.A. Kupxnuu.— M.: ocatomnspar,
11
1986.— 341 c.
JNTangay J1. [1. TeopeTtnyeckas cusmka : B 10 1.: Yueb. nocobue gnsa cryq. pums.
12 cneumanbHocTten yH-toB / J1.[0. Nlangay, E.M. Nlucpwmy ; Mog pea. J1.I. MNutaesckoro .— M. :
®dusmarnut, 2001 -. T. 3; KBaHTOBasi MexaHuka. HepenstueBucTtckasa teopus .— 5-e 13g., ctep.
— 2001 .— 803 c.
B) MHPOPMALMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE pecypchbl (0duumanbHbie PECYpPChbl MIHTEPHET)*:
Ne n/n Pecypc
www.lib.vsu.ru — 3HB BI'Y
https://edu.vsu.ru — OnekTpoHHbIN yHMBEpcUTeT BI'Y

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obGecne4vyeHUs ANA CaMOCTOATENbHOM paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, rocobus, 3adaqyHuKu, MemodudYecKue yKa3aHusi 10 8bIMOTHEHUIO
Mpakmu4ecKux (KOHmMpOoJibHbIX), Kypcoebix pabom u 0p.)

Ne n/n NCTOYHMK
MeTogunyeckne pekoMeHgauum no opraHn3auum camocToAaTeNnbHOM paboTbl CTYOEHTOB
1 HanpaeneHus 14.03.02. AgepHble dusnka n TexHornorun, - Baxtens B.M., Tutoea J1.B. — BI'Y.
2018. - 17 c.

17. OOpasoBaTenbHble TEXHOJNIONMU, MUCNONb3yeMble nNpu peanusauum y4ebHOMU
OUCUMNINNHBI, BKNOYaa [AUCTaHUMOHHbIe obpa3oBatenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (30), cMewaHHOe OOyyYeHue):

Mpn  npoBedgeHWM  3aHATUM MO AUCUUNIIMHE  WUCMONb3YKTCA  creayloLliune
obpasoBaTernbHble TEXHOMOMNN:

— aKTUBHbIE N UHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMbIOTEPHbIE TEXHONOMMU NP NPOBEAEHUN 3AHATUI:


http://www.lib.vsu.ru/

- Mpe3eHTaUMOHHble MaTepuanbl M TEXHOMNOrmM npu OOBbACHEHUM MaTtepuana Ha
NEKUNOHHbIX U MPaKTUYECKUX 3aHATUSAX;

- cneumannsanpoBaHHoe obopyaoBaHue Npy NposBeaeHnn nabopaTopHblx paboT;

— pa3bop KOHKPETHbIX CUTyauuin Npu MOCTaHOBKE LUeNnen u 3agad K paspaboTke
npuknagHblXx nporpamm, nNpu Bblibope nporpaMmHoro obecrneyeHnss MO YCTAHOBIIEHHbIM
Kputepusam, npu paspaboTke nporpamMmm no npeaycMoTpeHHbIM anropytmamM 1 metogam

Ona camoctoatenbHon pabotbl mcnonedyetca ObC YHuBepcutetckas 6GubnuoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe ob6ecnevyeHne, npuMeHseMoe npu
peanu3auun gucuunnuHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AnctaHunoHHbIe obpasoBaTtenbHble TexXHOMnorum (4oT) NPUMEHSATCH c
ncrnonb3oBaHMemM obpasoBaTeNbHOro noprana « ANeKTPOHHbIN yHUBepcuTeT BIY ».

18. MaTepMaﬂbHO-TeXHM‘-IeCKOG obecneyvyeHne AUCLUNIINHDI:

BonbLlias dusmyeckas aygutopus um. M.A. JleButckon (ans npoBedeHus 3aHATUN
NEKUNOHHOro TUNa, TEKYLLEero KOHTPONS 1 NPOMEXYTOYHON aTtTecTaumm)
CneumnanusmpoBaHHas mebenb, HoyToyk 15,6" DNS (0164925), npoektop EPSON

EB-X11, nepeHocHom akpaH Ang npoektopa Ha wratuee SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 goroeop 3010-15/207-19 ot 30.04.2019.
LibreOffice (6ecnnatHoe u/vunn cesobogHoe MO (nuueHsns:
https://www.libreoffice.org/about-us/licenses/)

Adobe Reader (6ecnnaTtHoe n/vnu ceobogHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/ legal/licenses)

r.BopoHex, nnowaab
YHuBepcutetckas, 4.1,
nom.l, aya. 428

MomelueHne anga xpaHeHns u NPpodUNakTMYeCcKoro oocnyxXmnBaHus y4ebHoro
obopynoBaHus

HoyTbyk 15,6" DNS (0164925), npoektop EPSON EB-X11, nepeHocHON akpaH Anis
npoekTopa Ha wratmee SceenMedia Apllo-T

r.BopoHex, nnowaab
YHuBepcuteTtckas, 4.1,
nom.l, aya. 31

Ayautopus ons caMoCTOSATENbHOM paboTbl, KOMMLIOTEPHLIN KNacc ¢ JOCTYNOM K
ceTn «MIHTepHeT»: KOMMbTEPbI (MOHMUTOPLI, CUCTEMHbIE 6nokn) (15 WwT.)

r. BopoHex, nnowaab
YHuBepcuteTtckas, 4.1,
nom.l, aya. 313a

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEHNA TeKyLen U NPOMEeXYTOYHOM aTTecTauumn

MopsifoK OLeHKM 0CBOEHMS 0DyvatroLWwmnmmncst y4ebHoOro MaTepuana onpeaensiercs

coAepXXaHWeM crenyloLmnx pasaenos AUCLUMNIHGIL

3. | cBepxTeky4decTu
YKUAKOIO renus.
Teopusa

4. | CBEPXNPOBOAUMOCTHU
MeTannos

MeTtoabl kBaHTOBOM
5. Teopuu nonga ong
onucaHuns

HaunmeHoBaHune Muonkatop(bl
I'II\}QI'I pasgena gucuunivHbl K?.l“cll;((a;?H D,&TVI)’:(GIEISIFI) OueHouHble cpeacTBa
(moayns) KOMMeTeHUnn
MeTog BTOPUYHOIO
1 KBaHTOBaHUs AN
’ CUCTEM TOXOECTBEHHbIX
Bose- n depmu-yactumy
CucrteMbl cBOOOAHBLIX U
5 cnaboB3aMMOogeNCTBYIO
) wunx bose- n Pepmu-
;Zg;w' AK-1 MK-1.2 YCTHBI Bonpoc, cobecefoBaHne rno
MK-1.3 bunetam K aK3ameHy




No HaumeHoBaHue KomneTeH Nuaukatop(bl) o
n/n pasgena gucumniuHbl (1) OOCTMXKEHUS LLleHOYHble cpeacTBa
(moayns) KoMneTeHunm
XapaKTepucTmk
B3aUMOJENCTBYOLLMX
depmu- n bose-cuctem

MpoMexyTo4Has aTTecTaums MyHkT 20.2.1
dhopma KOHTpOnNS - 3K3aMeH Bonpockl K aK3ameHy

20 TunoBble OUEHOYHbIe CcpeacTBa M MeTOAMYECKUe MaTepuanbl, onpegenslowme
npoueaypbl OLleHUBaHUA

20.1 TeKywWw M KOHTPONb ycrneBaeMocTn
KoHTpornb ycrneBaemocTv Mo AUCUMNITMHE OCYLLECTBASETCS C MOMOLLbIO CReayroLWmnX OLEHOYHbIX
CpeacTs:
YCTHbI Onpoc

OnncaHue KpuUTepues 1 LKarnbl OLEHMBAHUS KOMMNETEHLUI (pe3ynbTaToB 06y4YeHust) npu npo-
MEXXYTOYHOWN aTTecTauum

YpoeeHb

. cghopmupo-
Kputepun oueHnBaHns KOMNeTEHLMN LWkana oueHok
g8aHHoCcmU

KomremeHyut

MonHoe 3HaHWe y4ebHO-MPOrpaMMHOr0 MaTepuana Ha YpoBHE KOonu-
YECTBEHHOM XapaktepucTukit.  CrnocobHOCTb  CaMoCToATENbHO  OTBe- | [ToebiweHHbIU

TWTb Ha [OMOSHUTENbHBIE KOPPEKTUPYIOLWME BOMPOCHI Mpernodaeate- | ypoeeHb
ns.

OT1nnyHo

3HaHMEe OCHOBHOrO MPOrPaMMHOrO MaTtepuana Ha OCHOBE KavecTBeH-
HOW XapaKTepUCTVKK, [OMyCKalolee norpewHoctTm B ortBeTax. Cro- bGa3osbiti ypo- XopoLLo
COBHOCTb CaMOCTOSITENBHO OTBETUTL Ha [OOMOMHUTENBHBLIE KOPPEKTU- | BEHb

pytoLme BoNpochl NpenogasaTensi.

3H§Hme OCHOBHOIO MPOrpamMMHOrO MaTepuaria Ha OCHOBE KavecTBeH- Mopozoabtil YjoBneTBOpM-
HOM XapaKTepUCTWKY, [OMycKalollee norpelHocTn B oTeetax. Crio-

COBHOCTb CKOPPEKTUPOBATb OTBET MNOA PYKOBOACTBOM NMpenofgaBaTensi. yposeHb TenbHO

He 3HaHMe OCHOBHOMO MpOrpamMMHOrO Martepuana. HecrnocobHoCTb B HeynosneTtsopu-
CKOpPEKTMPOBAaTb OTBET N0 PYKOBOACTBOM NpenofasaTens. TeNbHO

20.2 NMpomexyTo4yHasa aTrectaums
MpomexyToyHasa aTTecTaumsa nNo AUCUMNIMHE OCYLLEeCTBNSETCHA C NOMOLLBLIO CNEeAYoLLNX
OLEHOYHbIX CPEACTB:
CobecegoBaHune no bunetam K aK3ameHy

20.2.1. Nepe4yeHb BONPOCOB K 3K3aMeHY:

1. OnepaTopbl NeEpecTaHOBOK N TOXOECTBEHHOCTb YacTuL, B KBAHTOBOW MeXaHuKe.
2. Teopua koHeuyHbIx Depmu-cuctem Murgana gnst atomHoro sapa.

3. KBasuyactuubl n nx ceorcrea. Ctatnctuka ksasmyacTtumu.
4

JlemaHoBcKOe pasnoxeHne TOYHOM OgHOYaCTUYHOW OYHKUMK [TpuHa.



5. OtkpbiTne M.J1. Kanuuen cBepxTekyyecTn XuMAOKoro renus-4. Teopust cBepXTeKyyecTu
JTanpay

6. MaccoBbli onepaTtop, PacyeT maccoBoro onepatopa.

7. MeTtopg v- u- npeobpasoBaHusa borontoboBa ana cBepxTeKkyvero xumakoro renvs. Cnektp
KBasmyacTtuu,.

8. YpaBHeHue [JancoHa.

9. CeobogHbIn ®epmu ras. mnynsc epmn.

10.MpumeHeHne Teopun Gepmun-xmnakoctun Nlangay gns onucaHms depmm-cucrtem.

11.Teopus ®epmu- xuakoctu JlaHaay.

12.MaccoBkle onepaTopbl U KBa3nyacTuLbl.

13.MeTopg BTOpMYHOro KBaHTOBaHuns ansa bose-cucrtem.

14. Anarpammbl PeriHmaHa.

15.Cuctema cBoboaHbix bose-yactuul. bo3e koHaeHcaums.

16.Teopema Buka.

17.Cuctema cnabossanmogencteyomx bose-yactuu. MapameTtp manocTu.

18.JlemaHoBCcKkOE pasnoXxeHne W aHanUTUYECKNEe CBOMCTBA TOYHOW OAHOYACTUYHOM
dyHKuMn MpuHa.

19.CneKTp KBa3nyacTuL, U KpUTEPUN CBEPXTEKYHECTN Xnakoro renus JlaHaay.

20.[narpammHas TEXHUKa B KOOPOUHATHOM NpeacTaBieHUN.

21.[lnarpamMmHas TeXHWKa B MMMYNbCHOM NpeacTaBneHuu.

22.Teopua bapanHa-Kynepa-LWpuddepa ceepxnpoBogMMoCT MeTanNoB.

23.Cuncrtema cnabossanmogencreyowmnx depmm-yactmy. Metog Xaptpu-doka.

24.3dbdekT MericHepa 1 ero 06bACHEHME B TEOPUM CBEPXNPOBOANMOCTW.

25.Mpnbnmxenne Xaptpn-doka ans cucteMol Pepmm-yactuy,

26.PeHomeH Kynepa.

OnuncaHune KpUTEepPUEB U LLIKanbl OLLEHUBAHNA KOMMNETEHLUMI (pe3ynbTaToB 06y4YeHuns) npu npo-
MEXYTOYHOW aTtTecTauum

YpoegeHb
cghopmuposaH
Hocmu
KoMremeHuyut

Kputepumn oueHnBaHnsa KoMneTeHumin LLIkana oueHok




MonHoe 3HaHVe Yy4ebHO-NPOrpaMMHOrO MaTtepuaria Ha YpPOBHE Komnu-

YeCTBEHHOM xapakTepuctuki.  CrnocobHOCTb — CaMOCTOSTENbHO — OTBe- | [108bIleHHbI OThMYHO

TUTb Ha [OMOMHUTENbHBIE KOPPEKTUPYIOLWMe BOMPOCHI NpenojaBaTe- | ypo8eHb

ns.

3HaHMe OCHOBHOMO MPOrPaMMHOMO MaTtepuana Ha OCHOBE KavecTBeH-

HOM XapaKTepuUCTUKW, [OMycKkawollee norpelHocTn B oTteetax. Crio- | basossit ypo- XODOLLIO

COBOHOCTb CaMOCTOATENBHO OTBETUTH Ha [OOMOMHUTEMbHBLIE KOPPEKTU- | BeHb P

pytoLme Bonpockl NpenogasaTensi.

SH?HVIe OCHOBHOrO MPOrpamMMHOTO MaTtepuana Ha OCHOBE KayeCTBeH- Mopozoewiii  |YaosneTsopuTens

HOM XapaKTepuCTUKM, [OMycKalollee mnorpelHocTn B oreeTax. Crio-

COBHOCTb CKOPPEKTUPOBAaTb OTBET NOA PYKOBOACTBOM NpenoaaBaTensi. yposeHb Ho

He 3HaHMe OCHOBHOrO mMporpaMMHOro Marepuana. HecnocobHocTb _ HeynosneTtBoputen
bHO

CKOppPEKTMpOBaTb OTBET NO4 PYKOBOACTBOM MnpenogaBartend.
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