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PABOYAA NPONPAMMA YYEBHOW ONCLUUMNINUHBI
B1.B.1B.03.01 CuctemMbl MHOrMX YyacTtuuy

1. Koa n HanmeHoBaHMe HanpaBneHusi NOAroToBKM/cneLnanbHOCTU:
14.03.02 AnepHble domsmnka n TeEXHONOrMm

2. Npodunb nogroTroBku/cneumanusayms:

dun3mrka aTOMHOro siapa n YyacTtuu

3. KBanudmkauma BbinyckHuka: 6akanasp

4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBeyvarLwan 3a peanmsaumio QUCLUUNIINHDbI:

Kadeapa ssaepHon pusnkm

6. CoctaBuTenu nporpaMmmbil:

A.d.M.H., npodeccop, KagmeHckmnin CtaHncnas ['eoprneBmy

7. PekomeHaoBaHa:

Hay4Ho — meToguyeckum coBeToM hmsndeckoro gakynbteTta, npotokon Ne6 ot 26.06.2024

8. YuebGHbIn rop: 2027/2028 CemecTtp(bl): 7

9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenisimu oceoeHusi y4ebHoU OucyurniuHbl S671sKomcs:

- O3HAKOMIIEHME CTYAEHTOB C OCHOBHbIMW METOA4aMM M NoaxogamMu, UCMNOSb3yeMbIMU
ANs onNMcaHnsl CBOMCTB CUCTEM MHOMMX YacTuL,.



3adayu y4yebHoOU OuCyUMNIUHBI:

- HayuunTtb CTyAdeHTa nMnoJfib3oBaTtbCA METOAOM BTOPUYHOIO KBaHTOBaHWUA,

a TaKxe

OCHOBHbIMWU MeTO4aMM KBAaHTOBOW TEOopUN nomna Ana onncaHuA Cbl/l3|/|'-IeCKI/IX CBOWCTB CUCTEM

®epmu- n bose-vyacTtuu.

10. MecTo y4yebHOM ancumnnuHbl B cTpyktype OOI:

OucumnnuHa oTHOCUTCS K BapmMaTtmMBHOM YacTtuy, umkna b1.B.AB. (OucunnnuHbl no Beibopy).

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIIMHEe/MOAYINIO (3HaHWUA, YMeHwus,
HaBblKW), COOTHECEHHbIe C NNIaHUPyeMbIMU pe3yribTaTaMU OCBOEeHUSA obpasoBaTeNibHOM
nporpaMmmbl (KOMNeTEHLUSAMU) U UHAUKATOPAMUN UX OCTUKEHUSA:

Kog HaseaHwne Koga(bl) MHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMNEeTEHUUN
nonb3yeT HaTb: pyHOAMEHTamnbHbIE NMOHATUS U
Ucnonbaye 3Ha amMeHTa erno
OCHOBHble cnocobbl | NpeacTaBneHnst METOA0B BTOPUYHOIO
aHarnmsa cocTosiHusl | KBaHTOBaHuMs ans bose- n ®epmu-yacTtuu, a
MK-1.2 | Hay4HO- TaKkKe rpaHuLbl X NPUMEHUMOCTU;
CnocobeH y o paHiy P
ncnosnb3oBaTb Texnteckon
HAVYHO- npobnemsl nytem YMeTb: BblAENUTb KOHKPETHOE «hranydeckoer»
Te))(IHVI‘-IeCK o nogbopa. copepxxaHve B 3agavax onucaHus
WHEO Mauyvno XapakTepPUCTMK PasfnyHbIX CUCTEM
OTe‘-IeF(JZTBeHHb,IVI " TOXAeCTBeHHbIX bo3se- n ®epmu-yactuu,
= CTaBUTb U peLlaTb KOHKPETHbIE 3a4a4u no
OI'IpryT 1o OMMCaHNIO CUCTEM Pa3NINYHBIX 3NIEMEHTaPHbIX
TEMATUKE YacTuL C BKIHOYEHMEM NIENTOHOB, HYKITOHOB,
K-1 KBapKOB, raMMa-KBaHTOB U ME30HOB;
- uccnenosaHus, MpoBoauT nsyyeHune
COBpPEMEHHbIE .
KOMEmee Hbie h ananus Bnagetb: 6a30BbiMM chopmanvamMammn KBaHTOBOM
TeXHOJ'IOFI/IFI)/I " nvTepaTypHbIX 1 TEOPWU NOSs, UCMOSb3YEMbIX B COBPEMEHHbIX
MHAOPMALIMOHHE! MK-1.3 | NaTeHTHbIX TEOPUSIX CBEPXTEKYYECTM XKUOKOro rennsa u
o ecp b1 B NCTO4HWNKOB MO CBEpPXNPOBOAMMOCTM METANIOB, a Takke B
cs%eﬂyp Tematuke TeopusIX GECKOHEUHbIX U KOHEYHbIX Pepmu-
MpEAMETHON nccrnenosaHni. cucteM, 6asmpyoLIMXcs Ha NpeacTaBneHnsax
ognacm O6wen pusnku, Boiclien matemaTumku,
' WHdopmaTmkn, MaTemaTnieckom CTaTUCTUKN,
Knaccuyeckon n KBaHTOBOW MexXaHUKW,
OnNeKkTpoaAUHAMUKN C NMPUNOXKEHUSMU K PELLEHNIO
TUMNOBbLIX 3a4a4 MO ONUCAHUI0 XapaKTePUCTUK
CUCTEM MHOIMX YacTull.

12. O6beM AMcUuUNNUHbI B 3a4eTHbIX eauHuuax/yac —4/144.

dopma NPoOMeXyTOYHOM aTTecTaLmm — 3K3aMeH.

13. TpyaoemKocTb No BuAam y4eb6Hou paboTbl

TpyooemMKocTb
Bupg yuebHow paboTbl Bcero Mo cemecTpam
7 cemecTp
AyanTopHbIe 3aHATUA 36 36
nexkumm 36 36
B TOM ymcne: npakTnyeckme

nabopaTtopHbie




CamocTtoaTenbHas pabota 72 72
B TOM 4mncne: KkypcoBasi paboTa (npoekT)
KoHTponb 36 36
dopma NpomMexyTo4HOM aTTecTtaLmm Ok3ameH Ok3ameH
WToro: 144 144

13.1. CopepxaHue AUCLUNIUHDI

n/n

HaumeHoBaHuve pasgena
ONCUUNNNHBI

CopepxaHue pasgena guCuunIvHbl

Peannsauus
pasgena
OVCLUUNIIHBI C
NOMOLLLbHO
OHNawH-Kypca,
QYMK *

1. Nlekuun

1.1

MeToq BTOPUYHOTO
KBaHTOBaHWSA ANSA CUCTEM
TOXOEeCTBEHHbIX Bose- u
depmm-vyacTuy,

MpyHUKMN TOXOECTBEHHOCTU YacTuL, B KBAHTOBOM
mMexaHuke. OnepaTtop NnepecTaHOBKN KOOpAUHAT
yactmy. CUMMETPUYHbBIE N aHTUCUMMETPUYHbIE
BOJTHOBbIE OYHKLUKN U CTaTUCTMKA BO30HOB U
depmMroHoB. NpeacTaBneHne Yncen 3anosiHEHNS.
AnouTuBHbIE N BUHAPHLIE onepaTopbl B KBAHTOBOM
mexaHunke. OnepaTtopbl POXOEHUS U YHUUYTOXEHWS
yacTuy anst 6030HOB U PEPMUOHOB U UX
KOMMYTaLMOHHbIE COOTHOLWEHMs. OnepaTtopbl Yncen
3anonHeHus n ero ceoncTea. BakyymHas BonHoBas
dyHKkuma. NpencrasneHMe BTOPUYHOIO KBAHTOBaHUSA
AN aaauTMBHBLIX M BUHapHBIX onepaTopoB bose- un
depmu-yacTu.

1.2

CuctemMbl cBOOOAHbBIX U
cnaboB3anmMoaencTBYOLLNX
bose- n depmmu-vyacTtuu,

BonHoBble (OyHKUMM U SHEPTMN OCHOBHbIX U
BO30YXAEHHbIX COCTOSIHUI CUCTEMbBI CBODOAHBIX
6030HOB. OCHOBHOE COCTOSIHNE CUCTEMBbI CBODOAHLIX
6030HOB 1 Bo3e-koHaeHcaums. Cuctema
cnabossaumogencTByoLwmx 6030HOB. [MapameTp
mManocTu. BonHoBble hyHKLMM 1 SHEPTUN OCHOBHBIX U
BO30Y>XAEHHbIX COCTOSAHWI CUCTEMbI CBOBOAHbIX
epmmnoHoB. OCHOBHOE COCTOSIHWE CUCTEMBI
cB00OAHbIX EPMMOHOB, NOBEPXHOCTL PepmMu n
umnynsc Pepmu. Cuctema
cnaboB3anmoencTByOLWMX (PEPMUOHOB.
MpubnmkeHne Xaptpu-doka.

1.3

Teopl/l N CBEPXTEKYy4eCTuU
XnOKoro renud.

CBepXTEKYHECTb XUOKOTO rennst Npu HU3KMX
Temnepatypax. dkcnepmmeHTbl Kanuubl. Teopus
OBYXKOMMNOHEeHTHoW Bose-xugkocTtu JlaHgay. Cnektp
KBa3u-yacTuu 1 ycrnoBus cBepxtekyyectn. Metog v-,
u- npeobpasoBaHus borontoboBa ANA cBEPXTEKYYEN
Bbose-cuctembl. CnekTp KBasunyactul,. Ycnosus
cnpaBeannBocTM NpubnmxkeHnst boronobosa.
PaboTbl BensieBa No cBepXTEKYYECTU XULKOTO
renuvs.

1.4

Teopusa
CBEpPXnNpoBOAUMOCTHU
MeTannos

CsepxnpoBoanmocTtb, dddekT MencHepa. Teopus
JlongoHoB. ®eHomeH Kynepa n o6pasoBaHue
KynepoBCKuX nap. Teopusi CBEPXNPOBOSUMOCTM
meTannoB bapaunHa-Kynepa-Lpudpdepa. Metog u-,
v-npeobpa3soBaHus borontobosa. CnekTp
KBa3M4acTuL, 1 yCITIOBNE CBEPXTEKYYECTU
KynepoBCKUX Nap B CBEpPXNpoBoaHMKax. CBA3b
ABMEHU CBEPXMPOBOOUMOCTU U CBEPXTEKYYECTU B
npupoge. CeepxTeky4as Mogernb aTOMHOrO sigpa.

15

MeToabl KBaHTOBOW TeopUin
nons Ans onucaHus
XapakTepucTuk
B3aNUMOZENCTBYOLLNX
depmu- n bose-cuctem

Mpenctaenenus LWpeguHrepa, MenseHbepra m
B3aMMOLENCTBNE B KBAHTOBOW MexXaHuKe. S-matpuua.
OpHo4vacTnyHble dyHKUUKM puHa B NnpeacTaBneHuu
BTOPUYHOIO KBaHTOBaHUS ansa ®epmu- n bose-yacTtuu,.
JlemaHoBcKOe pasnoXXeHne TOYHbIX OAHOYACTUYHbIX




dyHKUMA pUHA 1 UX aHaNUTUYECKNEe CBOMCTBA.
Montoca n kBasmyacTulbl. Pusmyeckn Habnogaemble
BENUYUHbI 1 yHKLUMN [puHa.

[dunarpammHag TexHuka ans pacyera TOYHbIX
OQHOYACTUYHbBIX (PEPMUOHHBIX M BO30HHBIX DYHKLNIA
lpuHa. Teopema Buka. Juarpammbl PenHmaHa B
KOOPAMHATHOM U UMMNYNbCHOM NPeACTaBMeHUsX.
MpaBuna pacyeta gnarpamm. YpasHeHue [lanicoHa
ON18 TOYHbIX OOHOYACTUYHBIX PYHKUUIN prHa ®epmun-
n bose- yacTtuy. YpaBHeHne s TOHYHOM
OBYX4acTMYHON doyHKLUMK puHa Pepmn-yactul,
OdpekTnBHLIE B3aMMOAENCTBUS (PEPMNOHOB B
KaHarne Jactuua-4yactuua v yactuua-geipka. Pacyersbl
MacCOBOro onepaTopa, CnekTpa KsasuyacTtuy, u
pacnpegeneHms 4actul no MMnynbcam Ansg CUCTeMbI
B3aMmMmoaencTeyoLwmnx depmum-yactuul.

Teopust Pepmu-xkmakocTy JlaHgay v Teopun KOHEYHbIX
depmu-cucteM Murgana ans aTomHbIX Saep.

13.2. Tembl (pasaenbl) AUCUUNINMHBI U BUAbI 3aHATUN

HanmeHoBaHne TeMsbl
(pasgena) oucumnnmHel

Bugbl 3aHaTU (KONMYECTBO YacoB)

JNlekuun

MpakTnyeckme | JlabopatopHble

paboTta

CamocTosATenbHas

KoHTp
onb

Bcero

MeTog BTOpUYHOTO
KBaHTOBaHWUSA Ans
CUCTEM TOXOECTBEHHbIX
Bbose- n depmm-vyactuy,

14

26

CucrtemMbl cBOOOOHbBIX U
cnaboB3anmoaencTayto
wnx bose- n Pepmun-
yacTtuu,

14

26

Teopum
CBEPXTEKYYEeCTU
KNUOKOro renna.

14

30

Teopus
cBepxnpoBoanMOCTHU
MeTansioB

15

31

MeTtoabl kKBaHTOBOW
Teopun nonsa Ans
onucaHus
XapakTepucTuk
B3aMMOOEMNCTBYIOLLNX
depmu- n bose-cuctem

15

31

NToro:

72

36

144

14. MeToaun4yeckue ykasaHuUs onsi o6y4arowmxcsi No 0CBOEHUI0 AUCLUNITUHBI

N3noxeHune MaTepumana npenogaBsatenem Heobxoaumo BecTn B cbopme, )J,OCTyI'IHOﬁ anA

NMOHNUMaHUA.

Ana ynydweHus ycBOeHWst y4eBGHOro MaTepuana HeobxoaMMO MNPUMEHSITb

TPaAULMOHHbIE U COBpPEMEHHble TexXHMYeckue cpeacTtsa obydyeHus. [na caMoCTOATENbHOro
N3y4YeHUsi OTBEAEHO BpeEMs Ha Bce pasgernbl Kypca.
CTygoeHTaMm Ha nekumsx Heobxooumo BeCTM NoApPOGHbIA KOHCMEKT U cTapaTbCs MOHSTb
maTtepuan Kypca, He CTEeCHSATbCA 3afaBaTb MpenogaBaTernio BOMpPOCbl AN YriybreHHoro
MOHMMaHNA KOHKPETHbIX Mpobrnem kypca. [Ons MOMHOro MNOHUMaHus MaTepuana cnegyet
aKTUBHO MCMOMb30BaTb KOHCYNbTauuu. [ONs CaMOCTOATENbHOrO U3ydYeHUs pasgenoB Kypca,

pekomeHaoBaHHbIX

npenogaBsarterieM,

Heobxoanumo nonbL3oBaTbCA

AONOMNHUTENBHOW NUTEpPaTypO, UHTEPHET-pecypcamu.

OCHOBHOWM

n




15. lMepeyeHb OCHOBHOM W [OOMNONIHUTENLHOW §nUTEpaTypbl, PECYpPCOB MWHTEPHET,

HeoOGXxoAuMBbIX AJ1I OCBOEHUSI AUCLUNIIUHBI (criucok numepamypbl 0pOPMIISEMCS 8 COOM8emcmauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK8o3Hasi Hymepauyus 0515 ecex sudo8 UCMOYHUKO8)
a) ocHOBHasi nuTepartypa:

Ne n/n McTouHMK
MyxuH K. H. QkcnepumeHTanbHas sgepHas dusuka : y4ebHuk : [B 3 1.] / K.H. MyxuH .— CaHkT-
1 MeTepbypr ; Mockea ; KpacHogap : JlaHb, 2009- .— (Knaccuuyeckasn yuebHas nutepaTypa no

dusnke / peq. coseT: K.N. Andepos (npea.) v gp.]) .— T.2: dPmsmka saepHbIX peakumn .— M3g.
7-e, ctep. — 2009 .— 318 c.

HaBsbigoB A. C. KBaHTOBas mexaHuka: [ydebHoe nocobue ansi CTyOeHTOB YH-TOB U TEXH. By30B] /
A.C. [laBblgoB .— 3-e 13g., crep. — CaHkT-leTepbypr : EXB-MNeTepbypr, 2011 .— 703 c. (30)

0) gononHuTEnbHasa nNuTepartypa:

Ne n/n NcToYHMK
TNaHgay J1. . Teopetnyeckas dumsmka : Yueb. nocobue ans cTyaeHToB pmsnmyecknx
6 cneumanbHocTen yHueepcutetos: B 10 1./ J1.1. Jlangay, E.M. JNlndpwwy ; MNopg peq. J1.11.
Mutaesckoro .— M. : ®usmarnur, 2002-.T. 5, u. 1: Ctatuctnyeckas dumsmka .— 5-e n3a., crep.
— 2002 .— 616 ¢C
Boronto6oB H. H. N36paHHble Tpyabl no matematuke / H.H. Boronto6oe .— M. : dusmartnur,
7
2006 .— 559 c.
8 Abpukocor A. A. MeToabl KBAQHTOBOW TEOPUM NONSA B cTaTUCTMYECKOW dounanke /
A.A.A6pukocos, J1.I. Nopbkos, N.B. A3snowunHckmin. — M. : NlobpoceeT: KOY, 2006.— 512 c.
9 Murgan A. b. Teopusi KOHe4YHbIX (hbepmMu-cncTem 1 cBoncTBa atomHbix agep / A.b. Murgan .—
2-e n3g., nepepab. n gonon. — M. : Hayka, 1983 .— 429, c.
Manepnc N.E. KsaHToBas Teopus T1Bepabix Ten / I.E. Manepnc.— M. : U3a.-Bo nHocTtp. nurt.,
10
1956. — 258 c.
KnpxHuy J1.A. Monesble meTogdbl Teopumn MHorux Yactuy, / JI.A. KupxHuu.— M.: [ocatomusgar,
11
1986.— 341 c.
JlaHgay J1. . Teopetnyeckas cumsmka : B 10 1.: Yueb. nocobue gns cryq. dums.
12 cneumanbHocTen yH-ToB / J1.[0. NNangay, E.M. Jlucpwmy, ; Mog pea. J1.M. Nutaesckoro .— M. :
dusmatnut, 2001 -. T. 3: KBaHTOBas mexaHuka. HepenatueBucrckasa teopua .— 5-e nsg., ctep.
— 2001 .— 803 c.
B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (opuumnaneHble pecypcbl MHTEPHET) :
Ne n/n Pecypc
www.lib.vsu.ru — 3HB BI'Y
https://edu.vsu.ru — 3nekTpoHHbIN YHUBepcutet BI'Y

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUs ANs CaMOCTOATENIbLHOW pPaboTbl
(y4ebHO-memoduyeckue pexkomeHOauuu, nocobusi, 3adayHuKU, Memodu4YecKue yKa3aHusi M0 6bIMOSTHEHUI
pakmu4yeckux (KOHmMPOJIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n NcTOoYHMK
MeToanueckne pekoMmeHaaumnm no opraHM3aunm camocTosaTenbHOM paboThl CTy4EeHTOB
1 HanpasneHusa 14.03.02. ApepHble pusnka n TexHonormm, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018. - 17 c.

17. OGOpasoBaTesfibHble TEXHONIOMMU, MUCNONb3yeMble nNpu peanusauum y4ebHOMU
OUCUMNINNHBI, BKMOYasas [AUCTaHUMOHHble obpa3oBaTenibHble TexHonoruu (OOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHoOe 0Gyy4eHue):

Mpn  npoBedeHUM  3aHATUM N0  AMCUMNIIMHE  WUCMONb3YKTCS  creaykoLliune
obpasoBaTtenbHble TEXHONOMNN:

— aKTUBHbIE U UHTEPAKTUBHbIE (DOPMbI NPOBEAEHUS 3aHATUI;

— KOMMbIOTEPHbIE TEXHONOIMM NP NPOBEAEHUN 3aHATUIA:

- Mpe3eHTalLMOHHble MaTepuanbl U TEXHOMOrMM npu OObACHEHUMM MaTepuana Ha
NEKLUMOHHbIX U NPaKTUYECKUX 3aHATUSAX;

- cneunanunsMpoBaHHoe ob6opyaoBaHNe Npu NpoBeaeHMM nabopaTopHbIX paboT;


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

— pa3bop KOHKPETHbIX CUTyauun npu NOCTaHOBKE Uuernenm u 3agad K paspaboTke

MPUKNagHbIX Mporpamm,

Kputepusm, npu paspaboTke NnporpaMmm no NpeayCcMOTPEHHbIM anropuTMam U Metogam
Ana camoctostenbHon paboTbl ucnonb3yetca IOBC YHuBepcutetckas ©ubnuoteka

online - www.lib.vsu.ru -

3HE BrIY. TllporpammHoe obecneyeHune,

npu BblibOpe nporpaMMHOro oGecneYeHnss No YCTaHOBMEHHbIM

npUMeHsiemMoe npu

peanusauun aucumnnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,

Mozilla FireFox.

[ncTaHuMoHHbIE O6pa3OBaTeﬂbele TEXHONOrnm

(AoT)

NMPUMEHAIOTCA

ncnonb3oBaHMeM obpasoBaTenbHOro noprTana «ANeKTPOHHbIN YHMBepcuTeT BITY ».

18. MaTepMaﬂbHO-TeXHquCKOE obecne4yeHne AUCLUNIIUHDbI:

Cc

bonblasa dusmdeckas ayautopms um. M.A. JleButckon (4ns NnpoBegeHns 3aHATUN
NEKUMOHHOIO TUMa, TEKYLLEro KOHTPOMsi U MPOMEXYTOYHOW aTTecTaLlmm)
CneunannsmpoBaHHas mebernb, HoyToyk 15,6" DNS (0164925), npoektop EPSON
EB-X11, nepeHOCHOI 3KkpaH Ans npoekTopa Ha wratmee SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019.
LibreOffice (6ecnnaTtHoe n/vwnn ceobogHoe MO (nuueHsus:
https://www.libreoffice.org/about-us/licenses/)

Adobe Reader (6ecnnatHoe n/vnun cesobogHoe MO (nuueHsns:
https://get.adobe.com/ru/reader/ legal/licenses)

r.BopoHex, nnowagb
YHuBepcuteTckas, a.1,
nom.l, ayn. 428

lMomelleHne ansa xpaHeHus 1 NpomnakTM4eckoro 06cnyxmnsaHmsa y4ebHoro
obopynoBaHus

Hoytbyk 15,6" DNS (0164925), npoektop EPSON EB-X11, nepeHocHon akpaH ans
npoekTopa Ha wratmee SceenMedia Apllo-T

r.BopoHex, nnowagb
YHuBepcutetckas, g.1,
nom.l, ayg. 31

Ayautopusi onsi caMoCcTOSATENbHOW PaboTbl, KOMMBIOTEPHBIN KNAcc ¢ AOCTYNOM K
ceTn «IHTEpHET»: KOMNbIOTEPbI (MOHUTOPbLI, CUCTEMHbIE BnokK) (15 WT.)

r. BopoHex, nnowagp
YHuBepcuteTckas, a.1,
nom.l, ayg. 313a

19. OueHo4Hble cpeacTBa Ansd npoBeneHusA TeKyl.I.l,eVI n HpOMe)KyTOHHOﬁ aTtrecTtauum

MopsiAoK OLIEHK OCBOEHMS 0ByYatoLLmMmmcs y4eGHOro matepuana onpeaensiercs

coAepXXaHueM crieQyloLlmnx pasaenos AUCLMNINHDI

No HaumeroBaHwue
n/n | Pasaena avcumMnnvHel
(moayns)

WHavkaTop(bl)
OOCTMKEHNSA
KOMNeTeHumMu

KomneTeH
uusi(v)

OueHouyHble cpeacTBa

MeToa BTOPUYHOrO
KBaAHTOBaHMSA AN
CUCTEM TOXOECTBEHHbIX
bose- 1 epmmu-vyacTtuy,
CucteMbl cBODOAHbLIX U
cnaboB3anmMogencTByIO
wmx bose- n depmu-
yacTtumu.
Teopun
3. | cBepxTekyyecTtu
XXWOKOro renus.
Teopus
4. CBEpPXnNpoBOAMMOCTHU
MEeTarnnoB

MeToabl KBaHTOBOM
Teopun nons ans
onucaHus
XapaKTepUCTUK
B3aMMOAENCTBYHOLLNX
depmu- n bose-cuctem

MK-1.2

MK-1 MK-1.3

YcTHbIN BONpoc, cobecenoBaHue no
ounetam K aK3ameHy




HanmeHoBaHue NHankaTop(bl)
(o]
I"I\;I_'I pasgena OucuMnivHbl Ko“l’/'l';‘(a;;a"' OOCTUXEHNS! OueHouHble cpeacTBa
(mopgyns) 4 KoMMeTeHLUn
MpomexyToyHas aTTecTauus MyHkT 20.2.1
cdopmMa KOHTPOnS - 3K3aMeH Bonpochl K ak3aMeHy

20 TunoBble oOLEHOYHbIE cpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegensroLlime
npoueaypbl OLleHUBaHUA

20.1 TeKyLLMIN KOHTPOSb yCNEeBaeMocTu
KoHTporb ycrneBaemocTu Mo AUCUUMNIIMHE OCYLLEeCTBNAETCS C MOMOLLBIO CeAyHLWNX OLEHOYHbIX
CpencTs:
YCTHbIV Oonpoc

OnucaHne KpuTepmneB 1 LWKanbl OLEHNBaAHUSA KOMNETEHUMI (pe3ynbTaToB 06y4eHns ) npu npo-
MEXYTOYHOW aTTecTaumnm

YposeHb
y cghopmupo-
Kputepun oueHvnBaHus KOMNeTeHuun opmup LLikana oueHok
gaHHocmu
KomremeHuuu
MMonHoe 3HaHWe Y4ebHO-MPOrpaMMHOrO MaTtepuana Ha YpPOBHE KOMu-
YECTBEHHOW XapakTepucTukn. CrnocoBHOCTb  caMoCToATENbHO  oTBe- | [1o8bIWeHHbIt OTrMIHO
TUTb Ha [OMOMHUTENbHbIE  KOPPEKTMPYIOLWME BOMPOCHI MpernojasaTte- | yposeHsb
ns.
3HaHMe OCHOBHOIO MPOrpaMMHOIO MaTepuana Ha OCHOBE KaveCTBEH-
HOW XapaKTepuCTWKK, [OMyckarollee norpelHoctn B otBeTax. Crno- basoenil ypo- XODOLLO
CODHOCTb CaMOCTOATENbHO OTBETUTb HA [OOMOSHUTENBbHLIE KOPPEKTU- | BEHb P
pytoLMe BONpocCkl npenogasaTens.
3HaHMe OCHOBHOIO MPOrpaMMHOIO MaTepuarna Ha OCHOBE KadeCTBEH- .

N lMopozosnii YnoBneTeBopu-
HOW XapaKTepuCTWKK, [OMyckarollee norpelHoctn B otBeTax. Cro- YDOBEHD TENbHO
CODHOCTb CKOppPEKTMpPOBaTb OTBET NOJ PYKOBOACTBOM MpenogaBaTensi.

He 3HaHMe OCHOBHOrO nporpaMMHOrO Matepuana. HecrnocobHocTb HeynosneTBopu-
CKOPPEKTMPOBaTb OTBET NOA PYyKOBOACTBOM NpenofaBaTens. TENbHO

20.2 NpomexyToyHasa aTtrectauusi
MpomexyToyHas aTTecTaumns no QUCLUMNIIMHE OCYLLECTBNSETCS C MOMOLLbIO CNeayoLnx
OLEHOYHbIX CPeacCTB:
CobecegoBaHne no bunetam K ak3aMeHy

20.2.1. NepeyeHb BOMPOCOB K 3K3aMEHY:

1. OnepaTopbl NepeCcTaHOBOK N TOXAECTBEHHOCTb YacTUL, B KBAHTOBOW MEXaHUKe.
Teopus KoHe4YHbIX Pepmu-cuctem Murgana ans aToMHoro sgpa.
KBasunyacTtuubl n nx ceorctea. CtaTucTMka KBasnmyacTuL.

JlemaHoBCKOE pasnoxeHne TOYHOM 0QHOYACTUYHOM PYHKUUK ['puHa.

S B

OtkpbiTne T.J1. Kanuuen cBepxTekyyecTu Xuakoro renvsi-4. Teopusi CBEPXTEKYYeCTu
NNanpay

6. MaccoBsblli onepaTop, PacyeT MaccoBoro oneparopa.



7. Metopg v- u- npeobpasoBaHusa borontoboBa ana cBepxTeKy4ero xuakoro renvs. Cnektp
KBa3nyacTtuu.

8. YpaBHeHue [lancoHa.

9. CeobogHbin Pepmu ras. Umnynsc epmu.

10.MMpnmeHeHne Teopun epmun-xungkoctu Jlangay ons onmcaHua depmun-cucTem.

11.Teopus ®epmu- xuakoctu JlaHaay.

12.MaccoBble onepaTtopbl U KBa3n4yacTuLbl.

13.MeToq BTOpMYHOro KBaHTOBaHWA Anga bose-cucrem.

14. Anarpammbl PertHmaHa.

15.Cuctema cBoboaHbix bose-4yactuu. 5o3e koHaeHcauums.

16.Teopema Buka.

17.Cuctema cnabos3anmogencteyowmx bose-yactuu. NMapameTtp manocTu.

18.JlemaHOBCKOE pasnoOXeHne W aHanuTU4eckme CBOWCTBA TOYHOM OAHOYACTUYHOW
dyHKUMK ["puHa.

19.CneKkTp KBa3n4acTuL 1 KPUTEPUIN CBEPXTEKYUECTU XUAKOro renuns Jlangay.

20.[lnarpammHasi TeExXHMKa B KOOPAUHATHOM NpeaCTaBNEHUMN.

21.[lnarpammHas TEXHUKa B UMMYNbCHOM NpeacTaBleHnu.

22.Teopua bapguHa-Kynepa-LWpuddepa csepxnpoBogMMOCTM MeTasoB.

23.Cuncrema cnabossanmogencreyowmnx depmum-yactmy. Metoa Xaptpu-doka.

24.3p ekt MencHepa n ero o6bACHEHME B TEOPMM CBEPXMPOBOANMOCTN.

25.Mpunbnmxenne Xaptpu-doka ana cucremol depmmn-yactmy,

26.PeHomMeH Kynepa.

OnncaHue KpUTEpPUEB 1 LIKarnbl OLEHMBAHUS KOMMNETEHLMI (pe3ynbTaToB 06y4YeHunst) npu npo-
MEXXYTOYHOWN aTTecTaumm

YposeHb
cehopmuposaH
Hocmu
KomnemeHuut

KpuTepumn oueHnBaHnsa koMneTeHuunin LLikana oueHokK

MMonHoe 3HaHWe Yy4ebHO-MPOrpaMMHOIO MaTtepuana Ha YpPOBHE KOMu-
YECTBEHHOW XapakTepucTukn. CrnocoBHOCTb  caMoCToATENbHO — oTBe- | [1o8bIWeHHbIU
TUTb Ha [OMONHUTENbHbIE KOPPEKTMPYIOLLME BOMPOCHI MpenofaBaTte- | yposeHb

ns.

OTnnyHo




3HaHMe OCHOBHOIO MPOrPaMMHOMO MaTepuaria Ha OCHOBE KayeCTBEH-
HOM XapaKTepuCTVKX, [JOoMnycKatollee rnorpeluHocT B otBetax. Crio-

ba3osnblti ypo-

Xopouo

COBHOCTb CaMOCTOATENLHO OTBETUTb HAa [AOMOMHUTENbHbIE KOPPEKTU- | 8eHb P
pyloLiue BONpocCkl NpenogaBaTens.
3HaHMe OCHOBHOIO MPOrpaMMHOIO MaTepuana Ha OCHOBE KaveCTBEH- o

N lNopozosnbii YaoBneTBoputesnb
HOW XapaKTepuCTuKK, OOMyckarolee norpeHoctn B ortBeTax. Crno- YDOBEHD HO
COBHOCTb CKOPPEKTMPOBaThL OTBET MO PYKOBOACTBOM NpenogaBaTtens.
He 3HaHMe OCHOBHOrO MporpaMMHOIO Matepuana. HecrnocobHocTb Heyposnetsoputen
CKOPPEKTMPOBaTb OTBET NOA PyKOBOACTBOM NpenogasaTens. bHO




