MMNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXXOEHVE
BbICLUETO OBPA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeqyowmnin kacpegpon
AAepHON PU3NKK

/ TutoBa J1.B./
13.06.2025r.

PABOYASA NPOrPAMMA YYEBHOW OANCLUUNIUHDI
B51.B.[1B.03.01 CuctemMbl MHOIMX Yyactuuy

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbLHOCTH:
14.03.02 AnepHble dm3nka n TEXHONOrMK

2. Mpodunb nogroroBku/cneumannsauusa:

dun3mnka aTOMHOro 8apa 1 yactumy

3. Ksanudukaumsa BbinyckHuka: 6akanasp

4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaymio AUCLUUNINHDbI:

Kadpenpa sgepHon pusnkm

6. CocTtaBuTenu nporpaMmmbi:

A.d.M.H., npodeccop, KagmeHcknn CtaHucnas ["'eoprueBuy

7. PekomeHpoBaHa:
HayyHo — meToan4eckum coBeToM hpunamyeckoro coakynbTeTa, NnpoTokon Ne6 ot 24.06.2021,

PN npoanena Ha 2022-2023 y4ebHbii roa, HMC dumaundeckoro dakynbteta ot 14.06.2022,

npotokon Ne6. Pl npoaneHa Ha 2025-2026 y4yebHbin roa, HMC duaunyeckoro akynbTeTta oT

20.05.2025, npotokon Ne5.

8. YueOHbIN roa: 2025/2026 CemecTp(bl): 7



9.llenu v 3apaum y4e6HOM ANCLUUNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 181151I0MCH:

- O3HaKOMIleHMEe CTYAEHTOB C OCHOBHbIMW METOAaMW WM NOAXOAAaMW, UCMONb3yeEMbIMU
AnNs ONNUCaHnsi CBOMCTB CUCTEM MHOMMX YacTul,

3adayu y4yebHoU OucyurnuHbI:

- HayuuTb CTygeHTa nofb30BaTbCA METOAOM BTOPUYHOrO KBaHTOBAHWSA, a Takke
OCHOBHbIMW MeTOJaMM KBaHTOBOW Teopuu Momnsa Ans onucaHnsa ouan4ecknx CBOWCTB CUCTEM
depmun- n bose-yacTtuu,.

10. MecTo yyeb6HOM AncuuNnHbI B cTpykType OOIT:
AvcumnnmHa oTHOCUTCS K BapuaTnBHon Yactuy unkna 61.B.OB. (ducumnnuHel no BeiGopy).

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi Mo AucuunnuHe/Moayno (3HaHUA, YMEHWUs,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUS obpa3oBaTesibHOMN

nporpamMmmbi (KOMHeTeHLIMFIMVI) N MHOAUKaTopaMun UX OCTUXKEeHUA:

Kog HasBaHue Koa(bl) NnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMNEeTEHLUM
Wcnonbayet 3HaTb: pyHAaMeHTanbHble MOHATUS U
OCHOBHbIE CMocobbl | NpeacTaBneHnst METOA0B BTOPUYHOMO
aHanu3a cocTosiHus | kBaHToBaHus Ans bose- n depmu-yactuu, a
CriocoBen MK-1.2 | Hay4HO- ) TaKkKe rpaHunubl X NPUMEHUMOCTH;
Mcnonb3oBaTb TEXHN4ECKOM
HAYUHO- npo6nembl NyTeM YMeTb: BblAennUTb KOHKpeTHoe «pranyeckoe»
TEXHUIECKYIO nogbopa. cogepXxaHve B 3agadax onucaHusi
MHEbOPMALIIO, XapakTepUCTMK pasfnyHbIX CUCTEM
OTEYECTBEHHBI 1 TOoXOecTBeHHbIX Bose- n depmu-yactuu,
38PYBEKHBI CTaBUTb U peLlaTb KOHKPETHbIE 3a4a4m Mo
ONbIT MO OMMCaHMI0 CUCTEM Pa3fINYHBIX ANEMEHTaPHbIX
TeMATHKE YyacTuL C BKIMHOYEHMEM NIENTOHOB, HYKITOHOB,
MK-1 | necnenosarus n KBapKOB, raMma-KBaHTOB 1 ME3OHOB;
, POBOAUT M3y4YeHue
ig;ﬁiﬂ?g::ﬁe J'f'l |/|aT|-<|aanM3 Brnagetb: 6a30BbIMM hbopManMamammn KBaHTOBOM
TexHOMOMM 1t paTypHbIX 1 TEOopWM MOMs, UCMONb3yeMbIX B COBPEMEHHbIX
MHEPOPMALIVIOHHB! MnK-1.3 ;i;g:;:ig; o TEOPUSX CBEPXTEKYYECTU XKMUOKOro renns u
& pecypcbl B CBEPXNPOBOAUMOCTM METANIOB, a Takke B
CBOGH Temarmke Teopusix 6ECKOHEYHbIX U KOHEYHbIX depmu-
NpeAMETHOl ncenenosaHnn. cucTem, BasupyroLmnxcs Ha npe/icTaBreHusiX
oBnaCTH. O6wen dunaunkn, Beiclien Matematukm,
WHdopmaTumkn, MaTemaTnieckom CTaTUCTUKN,
Knaccuyeckon 1 KBaHTOBOW MEXaHUKN,
ONeKTPoAMHAMUKN C NPUNOXKEHUSIMU K PELLIEHNIO
TUNOBLIX 334a4 MO ONUCAHMWIO XapaKTePUCTUK
CUCTEM MHOIMX YacTuL.

12. O6beM AUCcUMNNMHbI B 3a4eTHbIX eaunHuuax/yac —4/144.

dopma NpoMeXyTOYHOMN aTTecTaLum — 3K3aMeH.

13. TpypoemkocTb No Buaam y4yebHomn paboTbl

Bug yuebHow paboTbl

TpynoemMkocTb

Mo cemecTpam




Bcero
7 cemecTp
AyanTopHbIE 3aHATUA 36 36
nexkumm 36 36
B TOM YmMCne: npakTnyeckme
nabopaTtopHble
CamocTtosTenbHas paborta 72 72
B TOM Yucne: Kypcosas paboTa (npoekT)
KoHTpornb 36 36
dopma NpoMexyTo4HOM aTTecTaLmm Ok3ameH Ok3ameH
UToro: 144 144

13.1. CopepxaHue QUCLUMNIUHDI

n/n

HanmeHoBaHue pasgena
OVCLUUMNITIUHBI

CopepxaHve pasgena OucUuUnnHbI

Peannzauus
pasgena
OVCLUUMNIIWHBI C
NOMOLLLbHO
OHNamnH-Kypca,
QYMK *

1. lekyun

1.1

MeToa BTOPUYHOrO
KBaHTOBaHUSA ANSA CUCTEM
TOXOEeCTBeHHbIX bo3e- n
depmu-vyacTmy

MprHUMN TOXAECTBEHHOCTM YaCcTuL, B KBAHTOBOM
MexaHuke. OnepaTop nepecTaHOBKM KOOpAUHAT
yacTuy. CUMMETPUYHbBIE U aHTUCMMMETPUYHBIE
BOIMHOBbIE PYHKLUN N CTAaTUCTUKa BO30HOB 1
depmuroHoB. NpeactaBneHme Yncen 3anonHeHus.
AQouTuBHbIE N BUHAPHLIE ONepaTopbl B KBAHTOBON
mMexaHuke. OnepaTopbl POXAEHUSA U YHUHTOXEHUS
Yyactuy ans 6030HOB U EPMUOHOB U NX
KOMMYTaLUMOHHbIE COOTHOLLEHNs. OnepaTopbl Yncen
3anoriHeHus 1 ero ceorcTBa. BakyymHasa BonHoBasi
dyHKUMSA. [peacTaBneHne BTOPUYHOTO KBAHTOBaHUS
Ans apavMTuBHbIX 1 BMHapHbIX onepaTopoB bose- 1
depmu-yacTul,.

1.2

CuctemMbl cBOOOAHbLIX U
cnaboB3anmMoaencTBYOLLNX
Bose- n depmn-yactuy,.

BonHoBble byHKLMM U SHEPTUM OCHOBHBIX U
BO3OYXAEHHbIX COCTOSIHUI CUCTEMbI CBOBOAHBIX
©6030HOB. OCHOBHOE COCTOSIHNE CUCTEMBbI CBOBOAHBIX
6030HOB 1 bose-koHaeHcaumsa. Cuctema
cnaboB3anmopgencTeyoLlwmMx 6030HOB. MNMapameTp
mManocTtu. BonHoBble OyHKLUMM U S3HEPTUN OCHOBHbBIX U
BO30Y)XAEHHbIX COCTOSIHUIA CUCTEMbBI CBODOOHbBIX
depmrnoHoB. OCHOBHOE COCTOSIHNE CUCTEMBI
cBOGOAHBIX PEPMMNOHOB, NOBEPXHOCTL Pepmu n
umnynsc Pepmn. Cuctema
cnaboB3anmMoaencTByOLWNX (HEPMUOHOB.
MpubnwkeHue Xaptpu-Poka.

1.3

TeOpI/I N CBEPXTEKYy4EeCTU
XWNAOKoro renu4.

CBepPXTEKYHYECTb XMUAKOTO renus npu HU3KMX
Temnepartypax. OkcnepumMmeHTbl Kanuubl. Teopus
OBYXKOMMNOHeHTHoN bose-xuakoctu flangay. CnekTp
KBa3n-yacTul, 1 ycrnoBus cBepxtekyyectu. Metop v-,
u- npeobpaszoBaHuns boronobosa Ans cBepxTekyven
Bose-cuctembl. CnekTp KBasnyacTtuy,. YcnoBus
cnpaBeanuBocTy NpubnmkeHnst boronbosa.
PaboTbl bensieBa No cBEpXTEKYYECTU XKULKOIO
renus.

1.4

Teopus
CBEPXMPOBOANMOCTH
MeTarnnos

CepxnpoBogmmocTtb, A ekt MencHepa. Teopus
JloHgoHoB. ®eHomeH Kynepa n obpasoBaHue
KynepoBCKkux nap. Teopusi CBEpXNpOBOAMMOCTH
metannoB bapavHa-Kynepa-Lpudpdepa. Metog u-,
v-npeobpasoBaHus boronobosa. CrnekTp
KBa3M4acTuL, U YCITIOBNE CBEPXTEKYHYECTH
KyNepoBCKUX Nap B CBepXnpoBogHukax. Cesasb




SABMNEHUN CBepXnpoBogMMOCTUN N CBEPXTEKYy4YeCTn B
npupoae. CBerTeKyHaﬂ MoJesib aTOMHOro aapa.

1.5

nons Ans onucaHuns
XapakTepucTuk
B3anUMOZENCTBYOLLNX

MeToabl KBAHTOBOW TeOpUMn

depmu- n bose-cuctem

Mpenctasnexuns WpeauHrepa, MenseHbepra n
B3aMMOAENCTBME B KBAHTOBOW MEXaHuKe. S-matpuua.
OpHovacTunyHble yHKumMm puHa B NpeacTaBneHmm
BTOPUYHOro KBaHTOBaHusA ana ®epmu- n bose-vyactuu,.
JlemaHoBCKOE pasnoxeHne TOYHbIX OOHOYACTUYHBIX
dyHKUMI [PUHA U MX aHaANUTUYECKMe CBOMCTBA.
Montoca n kBasnyacTuubl. Pusmnyeckn Habnogaemelie
BENNYMHbI 1 OYHKUMK puUHa.

OvnarpammHas TexHvKa anga pacdeTa TOYHbIX
OOHOYACTUYHbBIX PEPMUOHHbBIX U BO30HHBLIX OYHKLINIA
lpuHa. Teopema Buka. Anarpammel PenHmaHa B
KOOpAUHATHOM M UMMNYNbCHOM NPeACTaBEeHNSX.
MpaBuna pacyeta gnarpamm. YpaBHeHue [lanicoHa
AN TOYHbIX OAHOYACTUYHBIX PYHKUMIA prHa depmu-
n bose- yactuu. YpaBHeHue ans To4HOm
OBYX4aCTUYHON PyHKUMN [pruHa depmu-yacTumu,.

O bekTuBHbLIE B3aMMOAENCTBUSA (hepMNOHOB B
KaHane yacTtuua-Jyactuua 1 yactuua-abipka. Pacuethbl
MaccOBOro oneparopa, CnekTpa KBasudactuy v
pacnpeeneHunst YacTu, No UMNynbcam Ans CUCTEMbI
B3aumogencTeyowmnx Pepmm-vyactuy,

Teopusa ®epmu-xunarkoctu JllaHaay n Teopun KOHEYHbIX
®epmu-cuctem Murgana ans atoMHbIX S4ep.

13.2. Tembl (pasgenbl) AUCUUNINNHBI U BUAbI 3aHATUN

HanmeHoBaHue TeMbl
(pasgena) gucumnnnHbl

Buapbl 3aHATUN (KONTMYECTBO YacoB)

Jlekuunn

Mpaktnyeckmne | JlabopaTopHble

paboTa

CamocTtosaTenbHas

KoHTp
onb

Bcero

MeTon BTOpUYHOIO
KBaHTOBaHWUSA Ons
CUCTEM TOXOECTBEHHbIX
bose- n depmm-vyactuy,

14

26

Cuctembl cBOGOAHBIX U
cnaboB3anmoencTByIo
wmx bose- n depmu-
YyacTuy,.

14

26

Teopun
CBEPXTEKYYEeCTH
XWMAKOTO renusi.

14

30

Teopus
CBEPXNPOBOAMMOCTM
MeTanoB

15

31

MeToabl kBaHTOBOM
Teopun nona ans
onucaHus
XapakTepucTuk
B3aNMOAEMNCTBYIOLLNX
depmu- n bose-cuctem

15

31

NToro:

72

36

144

14. MeToaun4yeckume ykasaHus ans ooy4aroLmxcs no 0OCBOGHUIO AUCLIUNIIUHbI

N3noxeHne maTepuana npenogasateneMm HeobxogMmo Bectu B opme, OOCTynHou AN
NoHUMaHuna. [Ona ynydweHna YycBOeHus y4vebHoro maTepuana HeobxoguMMo MPUMEHNATb
TPpaguLMOHHbIE N COBPEMEHHbIE TEXHMYECKMe cpeacTBa oOydveHud. [0ns caMoCTOATENbHOro
N3yyeHus OTBeeHO BpeMs Ha Bce pasferbl Kypca.
CtygeHTaM Ha nekuuax HeobxoauMmo BecTM NOAPOOHbLIN KOHCMEKT M cTapaTbCs MOHSATb
mMaTepuan Kypca, He CTEeCHATbCA 3ajaBaTb npenogaBaTento BOMpoCbl Ans yriybneHHoro




NMOHMMaHNA KOHKPETHbIX npobriem kypca. [And nonHOro noHMMaHWa martepuana cnegyet
aKTUBHO MCMNOJSb30BaTb KOHCyNbTauuu. [ns camMOCTOATENbHOro M3yvyeHuUs pasfenoB Kypca,
pekoMeHOOBaHHbLIX  npenofaBaTenem, HeobxogMmo nosib3oBaTbCA OCHOBHOW n
AOMNOSTHUTENBHOW NUTEPaTYPON, MHTEPHET-PECypcamu.

15. lepeyeHb OCHOBHOM W [AOMOSIHUTENIbHOM nUTepaTypbl, PECYpCOB WHTEpPHEeT,

HeoOXoaUMBIX ONA OCBOEHUSI ANCLMNIIUHBI (Criucok iumepamypbl 0GhOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuwasi Ckeo3Hasi Hymepauyusi 0r1s1 ecex 8U008 UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n NcTouHuk

MyxuH K. H. QkcnepumeHTanbHas sgepHas dusuka : y4ebHuk : [B 3 7.] / K.H. MyxuH .— CaHkT-
MeTepbypr ; Mockea ; KpacHoaap : JlaHb, 2009- .— (Knaccuueckas yyebHas nutepatypa no
dusuke / peq. coseT: XK.N. Ancepos (npega.) [u ap.]) .— T.2: dnsumka aaepHbix peakunn .— MN3a.
7-e, ctep. — 2009 .— 318 c.

Oasbigos A. C. KBaHTOBas MexaHuka: [ydebHoe nocobue ansi CTyAEeHTOB YH-TOB U TeXH. By30B] /
A.C. flaBblgoB .— 3-e u3g., crep. — CaHkr-letepbypr : EXB-MeTepbypr, 2011 .— 703 c. (30)

0) fononHWUTenbHag nuTeparypa:

Ne n/n MICTOYHNK

JlaHgay J1. . TeopeTunyeckas usuka : Yueb. nocobue ons cTyaeHTOB hrUsmyecknx

6 cneumanbHocTen yHusepcutetos: B 10 1./ J1.4. NNanaay, E.M. Jludwwu ; MNopg pea. J1.1.
Mutaesckoro .— M. : ®uamarnut, 2002-.T. 5, 4. 1: CtaTuctnyeckas dusmka .— 5-e usg., crep.
— 2002 .— 616 ¢

7 Boronto6os H. H. N36paHHbie Tpyabl no matemaTuke / H.H. Boronto6os .— M. : dusmatnur,
2006 .— 559 c.

8 Abpukocor A. A. MeToabl KBAHTOBOW TEOPMM NOJIA B CTATUCTUYECKON cburamke /
A.A.A6bpukocos, J1.I. Nopbkos, N.B. O3snowunHckmin. — M. : JlobpoceeT: KOY, 2006.— 512 c.

9 Murgan A. B. Teopust kKOHEYHbIX (hepMU-CUCTEM U CBONCTBA aTOMHbIX sigep / A.b. Murgan .—
2-e n3a., nepepab. n gonon. — M. : Hayka, 1983 .— 429, c.

10 Marepnc MN.E. KesanTtoBas Teopusi TBepabix Ten / IN.E. Nanepnc.— M. : 13g.-Bo MHOCTp. nunT.,

1956. — 258 c.
11 KupxHuy J1.A. NMoneBble meToabl Teopun MHorux Yactuy, / J1.A. Knpxnuu.— M.: Tocatomumagar,
1986.— 341 c.

JlaHgay J1. [. Teopetnyeckas umsmka : B 10 1.: Yueb. nocobue anga ctyg. dums.

12 cneumanbHocTen yH-ToB / J1.[0. Nanpgay, E.M. Nlucpumy, ; Mopg peg. J1.I. Nutaesckoro .— M. :
duamatnut, 2001 -. T. 3: KBaHTOBas mexaHuka. HepensatmBuctckasa teopus .— 5-e nag., crep.
— 2001 .— 803 c.

B) UH(pOpMaALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumnansHblie pecypebl UHTEPHET)™:
Ne n/n Pecypc

www.lib.vsu.ru — 3HB Bl'Y
https://edu.vsu.ru — 3nekTpoHHbIN yHUBepcuTeT BI'Y

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(y4ebHo-Memodudeckue pekomeHdayuu, rnocobusi, 3adayHUKU, MemoOu4YeCcKue yKa3aHUsi M0 BbIMOSTHEHUIO
rpakmu4eckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTouHUK
MeToanyeckne pekomeHaaLmm No opraHu3aLmm caMoCToATENbHON paboThbl CTYAEHTOB
1 HanpasneHusa 14.03.02. AgepHble pusnka n TexHonorun, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018. — 17 c.

17. OOpasoBaTtefibHble TEXHONIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebOHOWM
OUCUMNNUHBbI, BKMOYaA [AOUCTaAHUMOHHbIe obOpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHune):

Mpn  npoBeAeHMM  3aHATMIA N0 AUCUMMNIMHE  WUCMOMb3YKTCA  creayolime
obpasoBaTenbHble TEXHOMOMNN:
— aKTUBHbIE U UHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUR;


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

— KOMMbIOTEPHbIE TEXHOMNOMMN NPU NPOBEAEHUN 3AHATUNA:

- Mpe3eHTauMOHHble MaTtepumanbl U TEXHOMorMM npu OObACHEHMM MaTepumana Ha
NEKUMOHHBIX M MPaKTUYECKUX 3aHATUSAX;

- cneumannsanpoBaHHoe obopyaoBaHue npu NposeaeHnn nabopaTtopHbIX paboT;

— pas3bop KOHKPETHbIX CUTyauuin nNpu MNOCTAHOBKE Uuenen W 3agjady Kk paspaboTke
NpUKNagHblXx nporpamm, npu BbIOOpe nporpaMmMHOro obecneyeHuss MO YCTAHOBIIEHHbLIM
Kputepusam, npu paspaboTke nporpamMmm rno npeaycMoTpeHHbIM anropMtmamM 1 Metogam

Ons camocTtoaTenbHon paboTbl ucnonb3yetcs IOBC YHuBepcuteTckas GubnuoTteka
online - www.lib.vsu.ru - 3HB BI'Y. [MporpammHoe ob6ecneyeHne, nNpuMMeEHsiEeMOe npwu
peanusauun aucuunnmnHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,

Mozilla FireFox.

JdncTtaHunoHHbIe obpa3oBartenbHble TexXHonoruu

(d0T)

NPUMEHATCA

ncrnonb3oBaHMeM obpasoBaTenibHOro noprtana «ANeKTPOHHbIA YHUBepcuTeT BITY».

18. MaTepnanbHO-TeXHU4YeCKoe obecneyeHne AUCUMNIINHDI:

c

Bonblwas dusnyeckas aygutopusa nm. M.A. JleButckon (Ans NpoBedeHns 3aHATUI
NEKUNOHHOTO TUNa, TEKYLLEro KOHTPOSS 1 NMPOMEXYTOYHON aTTecTauunm)
CneunanunsmpoBaHHas mebenb, HoyTOYK 15,6" DNS (0164925), npoektop EPSON
EB-X11, nepeHocHon akpaH Ansa npoekTopa Ha wratuse SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019.
LibreOffice (6becnnaTtHoe n/vnn ceoboaHoe MO (nuueHsus:
https://www.libreoffice.org/about-us/licenses/)

Adobe Reader (6ecnnatHoe n/vnn ceoboaHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/ legal/licenses)

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

[MomelleHne anga xpaHeHus n NpornakTMyeckoro o6cnyxmnsaHns y4ebHoro
obopyaoBaHus

Hoytbyk 15,6" DNS (0164925), npoektop EPSON EB-X11, nepeHocHon 3kpaH ans
npoekTopa Ha wratmee SceenMedia Apllo-T

r.BopoHex, nnowagb
YHuBepcutetckas, a.1,
nom.l, ayq. 31

KomnbloTepHbI Knacc, ayantopust 4ns rpynnoBbiX U UHAMBUAYaNbHbIX
KOHCYNbTaUui, NOMeLLeHne A5s caMoCToATeNbHOM paboTsl
CneunanunsmpoBaHHas mebenb, KomnbloTepbl (cuctemHble 6roku Intel Pentium-IV,
MoHuTOopbl LG FLATRON L17428-8F) (30 WT.) C BO3MOXHOCTbLIO NOAKMIOYEHMS K
ceTun «/IHTepHeT» 1 obecnevyeHnem JOCTyna B SMEKTPOHHYH MHEOPMALIMOHHO-
obpasoBaTtenbHyl0 cpeay yHuBepcuteta

Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019.
LibreOffice (6becnnaTtHoe n/vnn ceoboaHoe MO (nuueHsus:
https://www.libreoffice.org/about-us/licenses/)

Adobe Reader (6ecnnatHoe n/vnn ceoboaHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/ legal/licenses)

Mozilla Firefox (6ecnnatHoe u/vwnu cesobogHoe MO) (nMMueHsus:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

r.BopoHex, nnowagb
YHuBepcuteTckas, a.1,
nom.l, ayg. 40/5

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLLEeNn N NPOMEXYTOYHOWN aTTecTaumm

MopsaoK OLEeHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs

cogepaHnem cnegyrowmx pasagenos gUCUUNIINHbIL

HanmeHoBaHune MuankaTtop(bl
N | pasnena avcunmmbi K?_:Ylnl;((a;;% ,El,O%TI/I)I(el-FI’ISIFl) OueHouHble cpeacTea
(moayns) KoMMeTeHumn
MeToq BTOPUYHOTO
’ KBaHTOBaHUS Ans
" | cMCTeM TOXAECTBEHHbIX AK-1 MNnK-1.2 YCTHBIN Bonpoc, cobecenoBaHue no
Bose- n ®epmu-yacTtu MK-1.3 dunetam K aK3ameHy
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MpomexyToyHas aTTecTauus MyHkT 20.2.1
chopma KOHTPOnS - 3K3aMeH Bonpocsl k ak3ameHy

20 TuvnoBble OLEHO4YHbIe cpeAcTBAa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme
npoueaypbl OLeHUBaHUA

20.1 TeKyw M KOHTPOISb yCNEeBaeMoOCTH
KoHTponb ycneBaemocTv No AUCUMNIMHE OCYLLECTBNAETCS C MOMOLLbIO CNEeAYHLNX OLEHOYHbIX
CpencTs:
YCTHbIN onpoc

OnuncaHune KpuTeprEB U1 LLKanbl OLLEHNBAHNA KOMNETEHUMI (pe3ynbTaToB 06y4YyeHus ) npu npo-
MEXYTOYHOW aTTecTauuu

YpoeeHb
KpuTepum oueHnBaHnsa KOMNeTEHLNN cgopMupo- LLikana oueHok
8aHHocmu
KomrnemeHyul
MMonHoe 3HaHWe y4ebGHO-MPOrpaMMHOIO Martepuana Ha YpPOBHE KOMu-
YECTBEHHOW XapakTepucTukn. CrnocoBHOCTb — caMoCcToATeNbHO  oTBe- | [1o8bIWeHHbIl OTrMuHo
TUTb Ha [OMOMHUTENbHbIE KOPPEKTMPYHOLME BOMPOChI MpenojaBaTte- | ypoeeHb
ns.
3HaHMe OCHOBHOrO MpPOrpaMMHOrO Matepuana Ha OCHOBE KadeCTBEH-
HOW XapaKTepucTuky, [Jonyckawollee norpewHoctm B orteetax. Cro- ba3zoensiti ypo- XopoLiio
COBHOCTb CaMOCTOATENBHO OTBETUTb Ha [OMOMHUTENbHbIE KOPPEKTU- | 8EHb
pyloLine BONpocChl npenogasaTens.
3H?HI/Ie OCHOBHOrO MNpOrpaMMHOr0 MaTtepuarna Ha OCHOBE KadeCTBEH- Mopozoeiii Y 1oBReTBOpH-
HOW XapaKTepucTuky, [Jonyckawollee norpewHoctm B orteetax. Cro-
COBHOCTb CKOPPEKTMPOBaTb OTBET MO PYKOBOACTBOM NpenofaBaTtens. YpOoSeHb TefneHo
He 3HaHMe OCHOBHOMO nporpaMmHOrO Matepuana. HecnocobHocTb HeynosneTtsopu-
CKOpPEeKTMpOBaTh OTBET NoA PYKOBOACTBOM NpenofasaTtens. B TENbHO

20.2 NMpomexyToyHasa aTrecTaums

MpomexyToyHas aTTecTaums No QUCLMNIIMHE OCYLLECTBMNSETCS C MOMOLLbIO CreayoLmnx
OLIEHOYHbIX CPEeACTB:
CobecegoBaHue no unetam K 9k3aMeHy




20.2.1. NepeyeHb BONPOCOB K 3K3aMeHYy:

1. OnepaTopbl NepecTaHOBOK N TOXAECTBEHHOCTb YacTuUL, B KBAHTOBOW MeXaHuKe.
Teopusa koHe4vHbIX Pepmn-cuctem Murgana ans atoMHoro sapa.
KBasunyactuubl n nx csoricrea. CtaTuCTuka KBasm4actuu,.

JlemaHoBCKOE pasnoxeHne TOYHOM 0QHOYACTUYHOM (PyHKUMKM [puHa.

o & b

OtkpbiTve T1.J1. Kanuuen ceepxTekyvyecTu xuakoro renvs-4. Teopusi CBEpPXTEKY4ecCTu

Nanpay

MaccoBbI onepaTtop, Pac4yeT maccoBoro onepartopa.

MeTog v- u- npeobpasoBaHus boronoboBa Onsi CBEPXTEKYYEro Xuakoro renus. CnekTp

KBasn4yacTuu,.

8. YpaBHeHue [ancoHa.

9. CeobogHbin Pepmu ras. mnynsc epmn.

10.MpumeHeHune Teopumn depmn-xngroctu JlaHgay ans onvcaHna depmun-cucTem.

11.Teopus depmu- xuagkocTtu JlaHaay.

12.MaccoBble onepaTopbl 1 KBa3n4acTuLbl.

13.MeToa BTOpUYHOro KBaHToBaHuUA anst bose-cucrem.

14.Anarpammbl dertHmaHa.

15.Cunctema cBoboaHbix bose-yactuy. bose koHaeHcauus.

16.Teopema Buka.

17.Cuctema cnabos3anmogencTaytowmx bose-yactuu. NMNapameTtp manoctu.

18.JlemaHoBCKOE pasnoxeHne W aHanUTU4YeCKMe CBOMCTBA TOYHOM OOHOYACTUYHOW
dyHKUMM ["puHa.

19.CnekTp KBa3n4acTuL, 1 KpUTEPUN CBEPXTEKYHECTU XNOKOro renuvs JlaHaay.

20.[narpaMmmHasa TexHMKa B KOOPANHATHOM NpeacTaBlIEHUN.

21.dnarpamMmHas TexXHMKa B UMMYJIbCHOM NpeacTaBeHun.

22.Teopusa bapanHa-Kynepa-LUpudpdepa cBepxnpoBogMMOCTM METanNmMOB.

23.Cuctema cnabossammogencTayowmnx Pepmm-yactuy,. Metog XapTtpu-doka.

24. 9 dekT MencHepa n ero o6bACHEHNE B TEOPUN CBEPXNPOBOAUMOCTH.

25.Mpubnmxenune Xaptpun-doka ons cuctemol Pepmun-yactuy,.

26.deHomeH Kynepa.



OnuncaHune KpuTeprEB U LLKanbl OLLEHNBAHNA KOMNETEHUMI (pe3ynbTaToB 06y4YeHus ) npu npo-

MEXYTOYHOW aTtTecTauum

KpMTepMM OLIEHNBAHNS KOMMNETEHLNN

YpoegeHb
cehopmuposaH
Hocmu
KomriemeHuuu

LLikana oueHok

MonHoe 3HaHWe Y4eGHO-NPOrpaMMHOMO MaTepuana Ha YPOBHE KOnu-
YECTBEHHOW XapakTepucTukh. CrnocoBHOCTb — CamMOCTOATENbHO — OTBe-

[NosbiweHHbIl

TUTb Ha [OMOSNHUTENbHBLIE KOPPEKTUPYIOLLME BOMPOCHI MpenojaBaTte- | yposeHb OrnudHo

ns.

3HaHMe OCHOBHOIO MNPOrpaMMHOIO MaTepuana Ha OCHOBE KaveCTBEH-

HOM XapaKTepUCTVKKX, [JOMyckarolee rorpewHoctTn B orteeTax. Cro- ba3zoeniti ypo- XopoLLo

COBHOCTb CaMOCTOATENBbHO OTBETUTb HAa AOMOSHUTEMbHbIE KOPPEKTU- | 8EHb

pytoLLMe BONpockl npenogasaTens.

3H?Hl/le OCHOBHOIO MPOrpaMMHOMO Matepuarnia Ha OCHOBE KaveCTBeH- Mopozoesiil  |YaoBneTsopUTenD

HOW XapaKTepuCTVKK, OOMyckawllee norpewHocm B otBeTtax. Cno-

CODHOCTb CKOppPEeKTMpPOBaTb OTBET NOJ4 PYKOBOACTBOM MpenogaBaTens. yposeHb Ho

He 3HaHMe OCHOBHOrO mMporpaMMHOrO Matepuana. HecnocobHocTb _ Heypoesnetsoputen
bHO

CKOPPEKTMPOBaThL OTBET MOA PYKOBOACTBOM MpenojasaTtens.
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