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7. PekomeHpaoBaHa:

Hay4Ho — meToguyeckum coBeToM pusndeckoro gpakynbteTta, npotokon Ne6 ot 26.06.2024
8. Yue6HbIN roa: 2024/2025 CewmecTp(bl): 2



9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI
Llensamu oceoeHusi yuebHoU OucyurniuHbl 615HMCS:
- (bopMMnpOBaHME TBOPYECKOrO MblLNEHN, 0bbeamHeHne yHaaMeHTanbHbIX 3HaHWN
OCHOBHbIX 3aKOHOB U METOZ0B NPOBEAEHNSA UCCIEeA0BaHUN MHOrOYaCTUYHBLIX CUCTEM;
3adayu y4ebHoU OucyunuHbI:
- 0O3HAaKOMUTbLCS C OBLLMMUM CBOMCTBAMN MHOTOYaCTUYHbIX CUCTEM,;
— Hay4MTbCs UCMONb30BaTb METOALI KBAHTOBOW TEOPUM MOMS, UCNOSb3yeMble AN
onucaHusa cuctem bose-yactuy n depmn-yactuu,;
— OBnageTb NpeacTaBrieHneM O HOBEWNLIEM pa3BuTuUmn Teopun OepMn-xXnakoctn n ee
npUMeHeHNn aAna PuUsnkn eppomMarHeTUKOB, CErHETOINEKTPUKOB U METAsNOoB.

10. MecTo y4yeb6HOM aucumnnuHbl B cTpykType OOI:
OucumnnmHa oTHocKTCS K dhakynbTaTUBHbIM OUCLUNIIMHAM.

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIIMHEe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNlaHUPyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTeribHOMN

nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMMN UX OOCTUKEHUNA:

Kog HaseaHwne Koa(bl) MuaukaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHUus
KOMNeTeHuun
3Haer 3HaTb: PyHOAMEHTarnbHbIE MOHATUA U
COBpPEMEHHbIE npeacTaBneHns MeTog0B BTOPUYHOTO
npencTaBneHus B KBaHTOBaHuA Ans bose- n ®epmu-yacTtuu, a
obnacTtun unankm TaKKe rpaHunupbl MX NPUMEHUMOCTH;
aTOMHOrO sigpa YMETb: BblAENUTb KOHKPETHOE «(PU3NHECKOE»
CrocoBeH K AK-1.4 HeobXxoaMMbIX Anst cofepkaHue B 3agavax onvcaHust
co3nanmio onuncaHus XapaKTepUCTUK pasnmyHbIX CUCTEM
TEOPETUYECKVIX 1 npoueccos, TOXAEeCTBEHHbIX Bo3e- n depmu-yactuu,
MATEMATUYECKMX NpoTeKamLmX B CTaBWTb M pellaTb KOHKPETHble 3a4a4dn no
MOEneil, A0epHo- OMMNCaHMWIO CUCTEM PasfIUYHbIX rIEMEHTapHbIX
OMMCHIBAIOLINX 3HEpPreTUYecKmX YacTuL, C BKIMOYEHMEM JENTOHOB, HYKMOHOB,
yCTaHOBKaXx. KBaApKOB, raMMa-KBaHTOB 1 ME30OHOB;
MK-1 EZHS:CHT%V;Z?A?HH BnageTb (MMeTb HaBbIK(K)):
ety MpUMeHseT 3HaHNS 6a3oBbIMK hOpManM3mMamm KBaHTOBOW TeOpUK
norns, NCMOMb3yeMbIX B COBPEMEHHbBIX TEOPUSIX
pacnpocTpaHeHue TEeopuM aTOMHOTO CBEPXTEKYHECTY KITKOTO FeNnvs 1
:3av|M0p,e|7|CTBV|e Zﬁgap:iggifme CBEPXMNPOBOAMMOCTM METarssoB, a Takke B
M3TyYeHUS! C tbYHAAMEHTATbHLIX Teopusx BECKOHEYHbIX U KOHEYHbIX depmu-
BELLECTBOM. MK-1.5 M TIDMKIAZHbIX cucrem, Dasupytomxca Ha NpeACTaBreHusX
HAYHBIX 33734 B O6wen dusnku, Beicwen MaTematukm,
o6nacT |/|HC|I)OpM3TVIKIfI, MaTemaquveCKom CTaTUCTUKN,
COBpEMEHHO Knaccuuyeckown 1 KBaHTOBOW MexaHUKu,
A r— OneKTpOAMHAMUKM C NPUMOXEHUSIMU K PELLEHUIO
TUMNOBBIX 3a4a4 NO ONUCAHUIO XapaKTEPUCTUK
CUCTEM MHOTMX YacTuL,.

12. O6beM gncuunnuHbl B 3a4eTHbIX eauHulax/yac — 2/72.

dopma NPoMeXyTOYHOM aTTecTauum - 3a4eT

13. TpyAoeMKoOCTb NO BUuAam y4eObHoOM paboThbl

TpyaoeMKoCTb
Bug yuebHol paboTbl Bcero o cemectpam
2 cemecTp
AyanTopHble 3aHATUA 18 18
B TOM yucne: nexkumm 18 18




npakTn4yeckme

nabopaTtopHbie
CamocTtoaTenbHas pabota 54 54
B TOM umncne: kypcosasi pabota (npoekT)
dopma NpomMeXyTO4HOM aTTecTaumm 3aver 3aver
UToro: 72 72

13.1. CopepxaHue AUCLUNIUHDI

n/n

HavnmeHoBaHue pasgena
OVUCLMMNIUHBI

CopepxaHve pasgena gucuuninHbl

Peannsauus
pasgena
OVCLUMNIIHBI C
NOMOLLLbHO
OHNawH-Kypca,
QYMK *

1. Nlekuun

11

MeToq BTOPUYHOTO
KBaHTOBaHWSA AN CUCTEM
TOXOECTBEHHbIX Bose- u
depmm-yacTuy,

MpuHUKMN TOXXOECTBEHHOCTU YacTuL, B KBAHTOBOM
mMexaHuke. OnepaTtop NnepecTaHOBKN KoopanHaT
yactmy. CUMMETPUYHbIE U aHTUCUMMETPUYHbIE
BOJTHOBbIE (PYHKLMN N cTaTUCTUKa BO30HOB U
depmMroHoB. NpeacTaBneHne Yncen 3anosiHeHs.
AOouTuBHbIE N BUHAPHBLIE ONepaTopbl B KBAHTOBOM
mexaHunke. Onepatopbl POXOEHUS U YHUUYTOXEHUS
yacTuy ans 6030HOB U PEPMUOHOB U UX
KOMMYTaLMOHHblE COOTHOLWEHUs. OnepaTopbl Yncen
3anosfHeHns 1 ero cBorcTea. BakyymHas BonHoBast
dyHkuma. NpencraBneHme BTOPMYHOrO KBaHTOBaAHUSA
AN agauTuBHbLIX M BMHApPHBIX onepaTopoB bose- un
depmu-yacTu.

1.2

Cuctembl cBOOOAHBIX U
cnaboB3anMoaencTBYHOLLNX
bose- 1 depmu-vyacTtuy,

BonHoBble (OyHKUMM U SHEPTMN OCHOBHbIX U
BO30YXAEHHbIX COCTOSIHUI CUCTEMbI CBODOOHBIX
6030H0B. OCHOBHOE COCTOSIHNE CUCTEMBbI CBODOAHbIX
6030HOB 1 bose-koHaeHcauusa. Cuctema
cnabossaumogencTeyowmx 6030HOB. [NapameTp
ManocTu. BonHoBble yHKUMU 1 SHEPTUM OCHOBHbIX U
BO30Y>XAEHHbIX COCTOSAHWI CUCTEMbl CBOBOAHbIX
epmmnoHoB. OCHOBHOE COCTOSIHWE CUCTEMBI
cB00OAHbIX hEPMUOHOB, NOBEPXHOCTE Pepmu n
umnynsc Pepmu. Cuctema
cnabos3anmogencTByoLWmX hepMUOHOB.
MpubnmkeHne Xaptpu-doka.

13

Teopun cBepxTeKkyyecTu
XnOKoro renus.

CBepXTEKYHECTb XUOKOTO rennst Npu HU3KMX
Temnepatypax. dkcnepmmMmeHTbl Kanuupl. Teopus
OBYXKOMMNOHEeHTHoW Bose-xugkocTtn JlaHgay. Cnektp
KBa3n-4yacTul, 1 ycrnoBus cBepxTtekyyectn. Metop v-,
u- npeobpasoBaHusa borontoboBa ANA cBepXTEKYYEN
Bbose-cuctembl. CnekTp KBasuyacTtul,. Ycnosus
cnpaBeanuBocTM NpubnmxerHns borontobosa.
Pab6oTbl BensieBa no cBepXxTeKy4eCcTU XUAKOro
renuvs.

1.4

Teopus
CBEpPXnNpoBOAMMOCTHU
MeTansmnos

CeepxnpoBognmocTtb, ddekT MelicHepa. Teopus
JlonpoHoB. ®eHomeH Kynepa n obpasoBaHue
KynepoBCKux nap. Teopusi CBEpPXNPOBOSUMOCTM
meTannoB bapaunHa-Kynepa-Lpudpdepa. Metog u-,
v-npeobpasoBaHust borontobosa. CnekTp
KBa3n4acTuL, 1 YCITIOBNE CBEPXTEKYYECTU
KynepoBCKMX Nap B CBEPXNpoBoAHMKaX. CBs3b
SIBNEHWIA CBEPXNPOBOOVUMOCTU U CBEPXTEKYYECTU B
npupoge. CeepxTeky4as Mogernb aTOMHOro sigpa.

15

MeToabl KBaHTOBOW TeOpUN
nons Ans onucaHus
XapakTepucTuk
B3aUMOZENCTBYOLLMNX

Mpenctaenenuns WpeauHrepa, MenseHbepra n
B3aMMOLENCTBNE B KBAHTOBOW MeEXaHuKe. S-matpuua.
OpHo4vacTnyHble dyHKUUKM puHa B NnpeacTaBneHuu
BTOPUYHOIO KBaHTOBaHWUS ansa ®epmun- n bose-yacTtuu,.




®depmu- n bose-cuctem JlemaHoBCKOe pasnoxeHne TOYHbIX OAHOYACTUYHbIX
dyHKUMA pUHA 1 UX aHanNUTUYECKNEe CBOMCTBA.
Montoca n kBasnyacTuubl. Pusndeckn Habnogaemble
BENUYMHbI 1 OYHKUMK prHa.

[dnarpamMmmHag TexHuka ans pacyera TOYHbIX
OOHOYACTUYHbBIX (PEPMUOHHBIX U BO30HHBIX OYHKLNIA
lpuHa. Teopema Buka. Juarpammbl PenHmaHa B
KOOpAMHATHOM U UMMNYIIbCHOM NpeACTaBNEHMUSAX.
MpaBuna pacyeta gnarpamm. YpaBHeHue [lancoHa
A58 TOYHbIX OOHOYACTUYHBIX dPyHKLMI prHa Pepmun-
n bose- yacTtuuy. YpaBHeHne s TOHYHOM
OBYX4acTMYHON doyHKUmMK puHa Pepmn-yactul,
OdpekTnBHLIE B3aMMOAENCTBUS (PEPMNOHOB B
KaHane JacTtuua-4yactmua v yactuua-geipka. Pacuetbl
MacCOBOro onepatopa, CnekTpa KsasmyacTtuy u
pacnpegeneHuns 4actul, No MMnynbcam Ansg CUCTeMbI
B3aMmMmoaencTeyowmnx depmum-yactuul.

Teopus Pepmu-xkmakocTy JlaHgay v Teopun KOHEYHbIX
depmu-cucteM Murgana ans aTomHbIX S4ep.

13.2. Tembl (pasaenbl) AUCUUNINHBI U BUAbI 3aHATUN

Bugpl 3aHATUIN (KONMYECTBO YacoB)

Ne HanmeHoBaHue TeMbI
CamocTosaTenbHas

n/n (paspena) AUCUMNUHGI Nekuum Mpaktuyeckne | JlaGopaTopHble pabora Bcero

MeToq BTOPUYHOIO
KBaHTOBaHUSA ONSl CUCTEM
ToXaecTBeHHbIX bose- n
depmu-vyacTmy

3 10 13

CuctemMbl CBOOOAHBIX U
cnaboB3anmMoaencTBYIOLL
nx boze- n depmu-
yacTuu.

Teopun cBepxTeKkydecTu
XWUOKOro renus.

Teopus
4 | cBepxnpoBOOMMOCTH 4 11 15
MeTannos

MeToabl KBaHTOBOM
Teopuw nons ansi
5 | onncaHusa XxapakTepUCTUK 3 11 14
B3aUMOZENCTBYOLLNX
depmu- n bose-cuctem

WNToro: 18 54 72

14. MeToaun4yeckue ykasaHusi ons oby4arowmxcs No 0CBOeHUIO AUCLUNIIUHBI
NanoxeHne matepuana npenogasBaTenieM Heobxoaumo BecT B ¢opme, OOCTYMHOW Ans

noHUMaHus. [ns ynydlweHus ycBOeHWst yd4ebHoro MaTepuana HeobxoauMo NPUMEHSTb
TPaaULUMOHHbIE U COBPEMEHHbIE TeXHMYeckne cpeactBa obyyeHus. [ns caMocTosiTeNbHOro
N3y4YeHnst OTBEEHO BPEMS Ha Bce pasgenbl Kypca.

CTyoeHTaM Ha nekuusix HeobxoaMmo BecTU NOAPOOGHbIA KOHCMEKT U cTapaTbCsl MOHSATb
mMaTepuan Kypca, He CTEeCHSTbCSA 3ajaaBaTb NpenofaBaTento BOMpPOCbl Ans YrinyoGneHHoro
MOHMMaHUS KOHKPEeTHbIX Mnpobnem kypca. [ns nonHoro noHMMaHus MaTtepuana cnegyet
aKTMBHO WCMOMb30BaTb KOHCynbTauuu. NS camMoCTOATENbHOrO M3y4YeHuUs pasnenoB Kypca,
PEKOMEHOOBaHHbIX  npenogaBaTeneM,  HeobxoAMMO  MOMb30BaTbCA  OCHOBHOW U
AONOMNHUTENBHOW NUTEpaTypol, UHTEPHET-pecypcamu.

Ha npaktnyeckmx 3aHATUSIX HEOOXOAMMO YMeTb pellatb 3a4auv U aHanuM3npoBaTb PeLIEHUE,
Ha YCTHbIX onpocax oby4yaemblii OMMKEH YMETb AEMOHCTPUMPOBATL MOMYyYEHHbIE Ha NEKUMAX U




NPaKTUYECKUX 3aHATUSX 3HAHWSA, YMEHWUS M HaBbIKW, OTBEYaTb Ha MOCTaBlEHHbIE BOMPOCHI,
noaaepXuBaTb AMCKYCCUIO MO CYLLECTBY BOMpoca.

15. lMepeyeHb OCHOBHOMW WU [OOMNONMHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

Heob6XoAUMbIX ANA OCBOEHUA AUCLUMUNIUHBI (Crucok numepamypbl 0hOPMISIEMCs 8 COOmeemcmeuu
¢ mpebosarusimu TOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKO8)
a) OCHOBHag nuteparypa:
Ne n/n McTouHuK

1 Oasbigos, A. C. KBaHToBas MexaHuka : [y4ebHoe nocobue onsa CTyAeHTOB YH-TOB U TEXH. BYy30B] /
A.C. flaBbigoB .— 3-e u3g., ctep. — Cankr-lNeTepbypr : BXB-MNeTtepbypr, 2011 .— 703 c.
Casenbes WN.B. OcHoBbl TeopeTudeckon unsmkn (B 2 T1.). Tom 2. KBaHTOBasA mexaHuka/
.B.CaBenbeB.— N3gaTenbcTtBo "Mlanb", ISBN: 978-5-8114-0620-3, 2016.— 432 c. //
2 N3patenbcTBO «JlaHb»: anekTpoHHO-6ubnmoTevHas cuctema.— URL: https://e.lanbook.com/book/
71765#book _name. u:

MyxuH K. H. QkcnepumeHTanbHas sgepHas dumauka : yuebHuk : [B 3 T.] / K.H. MyxuH .— CaHkT-
3 MeTepbypr ; Mockea ; KpacHogap : JlaHb, 2009- .— (Knaccu4yeckas yuebHas nutepaTypa no
dusnke / peq. coseT: K.N. Andbepos (npea.) v ap.]) .— T.2: dmsmka saepHbIX peakumn .— M3g.
7-e, ctep. — 2009 .— 318 c.

6) gononHuUTEnNbHasa nNuTepartypa:

Ne n/n NcTOYHMK

NaHpay J1. O. Teopetnyeckas dumsmka : Yueb. nocobue ans ctyaeHToB hmusmyecknx

4 cneumanbHocTen yHusepcuteTtos: B 10 1./ J1.1. JlaHgay, E.M. Jlndpwwy ; Mopg peq. J.11.
Mutaesckoro .— M. : ®uamarnut, 2002-.T. 5, u. 1: Ctatuctnyeckasa doumsmka .— 5-e n3a., crep.

— 2002 .— 616 C.
Boronto6o H. H. N36paHHble Tpyabl no matematuke / H.H. Boronto6oe .— M. : dusmartnur,
5
2006 .— 559 c.
6 Abpukocos A. A. MeToabl KBAHTOBON TEOPUN MONSA B CTAaTUCTUYECKON buanke /
A.A.A6pukocos, J1.I. MNopbkos, .B. AsanowwnHcknin. — M. : NobpoceeT: KOY, 2006.— 512 c.
7 Murgan A. b. Teopusi KOHe4YHbIX (hbepmMu-cncTem m cBoncTBa atomHbix agep / A.b. Murgan .—
2-e n3g., nepepab. n gonon. — M. : Hayka, 1983 .— 429, c.
Manepnc N.E. KsaHToBas Teopus 1Bepabix Ten / M.E. MNManepnc.— M. : 3g.-8o nHoctp. nur.,
8
1956. — 258 c.
9 KupxHuy, J1.A. lNMoneBble meToabl Teopumn MHorux Yactuy, / J1.A. Knpxuuu.— M.:

locatomusgar, 1986.— 341 c.
Jlangay J1. [. Teopetnueckas cumsmka : B 10 1.: Yueb. nocobue gns cryq. dums.
10 cneumanbHocTen yH-ToB / J1.[0. Nangay, E.M. Ilucpwuy, ; Mog pea. J1.MN. NMutaesckoro .— M. :
duamatnut, 2001 -. T. 3: KBaHTOBas mexaHuka. HepenatuBuctckasa teopusa .— 5-e nsg., ctep.

— 2001 .— 803 c.
MyxuH K.H. SkcnepumeHTansHasa sgepHas ¢usuka. B 3-x T1./ K.H.MyxuH.— JlaHb, 2009 //
11 M3patenbcTBO «JlaHby: aNekTpoHHO-0ubnmoTevHas cuctema.— URL:

https://e.lanbook.com/book/ 277#authors

JlegeHes, A.H. ®usuka : yyebHoe nocobue / A.H. JleaeHes. - Mocksa : ®uamatnut, 2005. - KH.
12 5. OcHoOBbI KBAHTOBOW PU3NKK. - 248 c. - ISBN 5-9221-0465-4 ; To xe [SNeKTpPoHHbIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=69236 (19.12.2017).

KupxxHuu J1.A. MNonesble meToabl Teopuun mHormx Yactuy / JI.A. Knpxunuy.— M.: [ocatomumagar,
13 1986.— 341 c.

B) MH(POPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumanbHble pecypchbl UHTEPHET)*:
Ne n/n Pecypc

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

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHus ANs CaMOCTOATENIbLHOW paboTbl
(yyebHO-memoduyeckue pexkomeHOauuu, nocobus, 3adayHUKU, MemoduYeCKUe yKa3aHUsi 0 8bIMOSTHEHUIO
rpakmu4yeckux (KOHmMpPOJIIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n NcToYHmMK
1 KoHgpatbes, A.C. 3agaun no TepMoanHamMumke, CTaTUCTUYECKON PU3NKE N KNHETUYECKON
Teopuu / A.C. Kongpatees, N.A. Panropogckui. - Mocksa : ®uamarnur, 2007. - 254 c. - ISBN



http://biblioclub.ru/index.php?page=book&id=69236
http://www.lib.vsu.ru/

978-5-9221-0876-8 ; To e [OneKkTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=68400

17. OO6pasoBaTtenbHble TEXHONOrMW, UCNOoONb3yemMble TMpU peanusauum y4yeOHOWM
OUCUMNINNHBLI, BKMOYasas [AUCTaAHUMOHHbIe obpa3oBaTenbHble TexHonoruun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHue):

Mpyn  npoBedeHWW  3aHATUM  NO  OMCUMNAMHE  UCMONb3YTCA  crieayoline
obpasoBaTenbHble TEXHOSOMNMN:

— aKTUBHbIE U UHTEPAKTUBHbIE (DOPMbI NPOBEAEHUS 3aHATUNA;

— KOMMNbIOTEPHbIE TEXHOMOIMM NPU NPOBEAEHNMN 3AHATUN:

— [Mpe3eHTaLMOHHble MaTepuarnbl U TEexXHOMorMn npu obbACHEHUM MaTepuana Ha
NEKLUMOHHbIX U NPaKTUYECKNX 3aHATUSAX;

- cneynanmsanpoBaHHoe obopyaoBaHMe npu NpoBeaeHnn nabopaTopHbIX paborT;

— pa3bop KOHKPETHbIX CUTyauun npu NOCTaHOBKE Uuenenm u 3agad K paspaboTke
NpuKNagHblXx nporpamm, Mpu Bbibope nporpaMmMHOro obecneyeHnss no YCTaHOBMEHHbIM
Kputepusm, npu paspaboTke nporpaMmm no NpeayCMOTPEHHbIM anropuTMam n metogam

Ana camoctoatensHon paboTtbl mcnonbdyetca OBC YHuBepcutetckas OGubnuoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe ob6ecneyeHne, npuUMeHSemMoe npu
peanunsauun aucumnnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AnctaHunoHHbIE obpasoBartenbHble TEXHOS0ormm (4oT) NPUMEHSIOTCS c
ncrnonb3oBaHMeM obpasoBaTenibHOro noprana «ANeKTPOHHbIM yHuBepcuTeT BIMY».

18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHme AUCLUUNIIUHDI:

CneunannsmpoBaHHaa mebenb, HoyToyk ASUS
VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
NepeHOCHON 3KpaH Af1s NPoeKTopa Ha LTaTmBe
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 goroeop 3010-
15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe u/vunn ceobogHoe MO
(nuueHsuns: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe w/unu ceobogHoe MO
(nuueHsuns: https://get.adobe.com/ru/reader/
legal/licenses)

Bonbwaga dpusnveckasa ayautopus nm. M.A. JleButckom
(Ans NpoBeAeHUs 3aHATUI NIEKLMOHHOMO TMNa,
TEKYLLLEro KOHTPOISA 1 NPOMEXYTOYHOMW aTTecTaunm)
r.BopoHex, nnowanb YHnBepcuteTckas, 4.1, nom.l,
ayn. 428

Hoyt6yk ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHOW 3KpaH AN NpoekTopa Ha
wratuee SceenMedia Apllo-T

MomelueHne ansa xpaHeHus 1 NpounakTM4eckoro Microsoft Windows 7, Windows 10 gorosop 3010-
obcnyxnBaHusa y4ebHoro obopyaoBaHus 15/207-19 ot 30.04.2019

r.BopoHex, nnowagb YHnBepcuteTckas, 4.1, nom.l, LibreOffice (6ecnnaTtHoe u/unu ceobogHoe MO
aya. 31 (nuueHsuns: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe wn/unu ceobogHoe MO
(nnuenswms: https://get.adobe.com/ru/reader/
legal/licenses)

CreuunanusmpoBaHHas mebenb, KOMMbIOTEPHI
(cuctemHble 6noku Intel Pentium-1V, monuTopbl LG
KoMnbloTepHbIN Knacc, ayauTopusa Ans rpynnosbiX U FLATRON L17428-8F) (30 WT.) C BO3BMOXHOCTbIO
WHAMBUAOYaNbHbIX KOHCYNbTaLWi, NOMeLLeHne ans noaknoYeHns k cetn «MHTepHeT» 1 obecrnedeHnem
CaMOCTOSATENbHON paboThl AOCTyrna B 9NEKTPOHHYH MHPOPMALMOHHO-
r.BopoHex, nnowaab YHuBepcuteTckas, 4.1, nom.l, obpa3oBaTtenbHyio cpefy yHMBepcuteTa

ayn. 40/5 Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe u/vunn ceobogHoe MO
(nuueHsuns: https://www.libreoffice.org/about-



http://biblioclub.ru/index.php?page=book&id=68400

us/licenses/)

Adobe Reader (6ecnnatHoe w/unu cesobogHoe MO
(nuueHsuns: https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vunn cesobogHoe N0)
(nuueHsns:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

19. OueHo4HbIe cpeacTBa AN NPoOBeAeHNA TEeKYLLEeN U NMPOMEXYTOYHOWN aTTecTauum

Mopsiaok oLeHKM ocBoeHMs obyvatowmmmncs y4ebHoro Matepuana onpeaensieTcs
COAEpXXaHNeM crieayroLmMx pasaernos AUCLMNINHDI

HanmeHoBaHve NnaunkaTop(bl)
,.’,\;9,., pasfena AMCLMNINHbI Ko“ﬁ';?;?“ [OCTVKEHMS Ouerorble cpencTsa
(mogyns) 4 KoMneTeHumm
1 Tembl 1-5 AK-1 MK-1.4 CobecepnoBaHue,
MNMK-1.5 KOHTPOIbHbIE paboThI
MpomexyTovHas aTTecTaums MyHkT 20.2.1
dopma KOHTpOnS - 3a4eT Bonpocebl k 3a4eTy

20 TunoBble OLEHO4YHbIe cpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegensioLwume
npouenypbl OLeHUBaHUA

20.1 TeKywMn KOHTPOSb yCneBaeMocTun

KoHTporb ycneBaemocTu no AUCUUMIIMHE OCYLLECTBNSAETCS C NMOMOLLBIO CrieayrLLmMX
OLEHOYHbIX CPeaCTB:

JTabopaTtopHble paboTbl, KONINOKBUYM

MepeyeHb BONPOCOB K KOMMOKBUYMY

1. MeTO}J, BTOPUYHOIo KBaHTOBaHUA OANA CUCTEM TOXOAECTBEHHbIX Bose- un CbepMI/I-‘-IaCTI/ILI,
2. Cucrembl cBoGOAHbIX U cnaboB3ammogencTeyowmnx bose- n depmn-yactuy,
3. Teopua cBepXTEKYHECTU XUOKOro renus,
4. Teopwus cBepXNpOBOANMOCTM METANOB,
5. MeTO}J,bI KBaHTOBOM TEeOpUn nond anda onncaHnAa XxapaktepucTtuk
YpoBeHb
KpuTepumn oueHnBaHnsa KoMneTeHuunin cchopmmpoBaH LLikana oueHokK
HOCTM
KOMMEeTEeHLUnn
OOyvarwuincs [OeMOHCTPUMPYET MOJIHOE COOTBETCTBUE | [1o8bileHHbIl 3aumeHro
3HaHMI, YMEHW, HaBblkOB NpPUBEAEHHbIM B Tabnuuax YpPO8€EHb
nokasaTtensm, cBOOOAHO onepupyeT NpuoBpPEeTEHHbIMM
3HAHMAMW, YMEHUSIMU, TPUMEHSIET WX MNpU  peLlueHun
NnpakTU4ecKMx 3agav
O6yvarowuincss OeMOHCTPUPYET COOTBETCTBME 3HAHWN, Ba3soenbiti
YMEHUNA, HaBblkOB  MpUBEAEHHbIM B Tabnuuax ypo8eHb
nokasaTtensm, HO [OONyckaeT He3Ha4YUTErbHble OLINGKN,
HETOYHOCTW, WCMbITbIBAET 3aTPyAHEHUs Mpu  peLleHum
npakTU4ecKMx 3agav
OO0yvarwnnca 0eMOHCTPUMPYET HEMnoJsIHOE COOTBETCTBME [Topozosnili




3HaHWIN, YMEHWIA, HaBbIKOB MNpUBEAEHHbIM B Tabnuuax YpOBEHb
nokasaTensM, [OOMNyCKaeT 3Ha4YUTenbHble OLWMOKM Mpu
peLueHUn NpakTUYecKnx 3agay

O6yyvatowuiicss AeMOHCTPUPYET SIBHOE HECOOTBETCTBME - HezauymeHo
3HaHWI, YMEHWiA, HaBbIKOB MpUBEAEHHbIM B Tabnuuax
nokasaTensim

20.2 NMpomexyToyHasa aTrectauusi

MpomexyToyHas aTTecTauust No AUCUMUNINHE OCYLLECTBNSIETCS C NMOMOLLbIO CReayoLLmX
OLIEHOYHbIX CPEACTB:

CobecenoBaHne no buneTtam K 3a4eTy

20.2.1. MepeyeHb BONPOCOB K 3a4eTy:
1. OnepaTtopbl NEPECTAHOBOK M TOXAECTBEHHOCTb YaCTUL, B KBAHTOBOW MEXaHUKE.

Teopus koHeuHbIX Pepmn-cuctem Murgana ons aToMHOro sapa.
KBasunyacTtuubl 1 nx ceorictea. CtatmcTka KBa3nmyacTuLl.

JlemaHoBcKOe pasnoxeHue TOYHOM 0gHOYACTUYHOW dOYHKUMK [puHa.

a k~ w0

OtkpbiTve T.J1. Kanuuen cBepxTeky4yecTn Xuakoro renusa-4. Teopusi CBEPXTEKYYECTU

NNanpay

o

MaccoBbI onepaTop, PacyeT maccoBoro onepatopa.

7. Metoa v- u- npeobpasoBaHunsa borontoboBa Ona cBepxTeky4vero Xxuakoro renus. Cnektp
KBasn4yacTuu,.

8. YpaBHeHue [JancoHa.

9. CoboaHbin Pepmu ras. Mmnynsc depmu.

10.TpumeHeHne Teopum depmu-xmnakoctu JlaHgay ansa onucaHna Pepmmn-cuctem.

11. Teopusa ®epmu- xuakoctu JlaHgay.

12.MaccoBble onepaTopbl 1 KBa3nyacTuLbl.

13.MeToa BTOPUYHOro KBaHTOBaHUS Ans bose-cucrem.

14. Qnarpammbl PenHMaHa.

15.Cuctema cBobogHbIX Bo3e-yactuy. bose koHaeHcaums.

16. Teopema Buka.

17.Cuctema cnabossammogencTeyrowmx bose-vyactuy. NapameTp manocTu.

18.JlemaHoBCKOE pasnoXeHUe N aHanUTUYeCKMe CBOMCTBA TOYHOW OOHOYACTUYHOW (OYHKLMMK
MpyHa.

19.CnekTp KBa3n4acTul, u KpUTepuii CBEPXTEKYYECTM XMAKoro renus Jlangay.

20. AnarpaMmmHas TeXHWKa B KOOPANHATHOM MpeacTaBreHnn.

21.dnarpaMmHasi TeXHUKa B UMMNYfbCHOM NpeacTaBreHUN..

22. Teopusa bapauHa-Kynepa-LUpudpdepa ceBepxnpoBoanMocT MeTasnsos.

23.Cuctema cnabos3anmogencreyowmnx Pepmun-vyactuy. Metog Xaptpu-doka.

24.3ppekT MeincHepa n ero ob6bsiCHEHME B TEOPUN CBEPXNPOBOANMOCTH.



25.MpnbnmxkeHne Xaptpu-doka gnsa cucrtemol Pepmum-yactuy,

26.PeHomeH Kynepa.

27.
YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHuunin cthopmmpoBaH LLikana oueHokK
HOCTK
KOMMEeTEeHUnn
OO6yvarowuicss OeMOHCTpUpYyeT MonHoe cooTBeTcTBME | [108bILEHHbIU 3aumeHo
3HaAHWN, YMEHWW, HaBbIKOB MpuUBEAEHHbIM B Tabnuuax YpOBEHb
nokasaTtensm, cBOOOAHO onepupyeT nNprobpeTeHHbIMU
3HAHUAMW, YMEHUAMM, MPUMEHSIET WX NPU  peLueHuK
npakTU4eckMx 3agad
OOyvarwnncs OeMOHCTPUPYET COOTBETCTBME 3HAHUNM, Easoebiti
YMEHUN, HaBblkOB  MpuBeAeHHbIM B Tabnuuax ypO8EHb

nokasaTensiM, HO AornyckaeT He3HauuTemNbHble OLIMOKM,
HETOYHOCTW, WCMNbITbIBAET 3aTPYyAHEHUS MNPU  PeELLEHUN
npakTU4ecknx 3agay

OOyvaowninca 0eMOHCTPUPYET HEMNonHoe COOTBETCTBME lMopozoeniti
3HaAHWN, YMEHWW, HaBbIKOB MpUBEAEHHBIM B Tabnuuax YpOBEHb
nokasaTensm, JonyckaeT 3HayuTeNbHble OWnbKM npwu
peLUeHnn NpakTU4YecKmx 3agad

OO6yvaowninca OEeMOHCTPUPYET SIBHOE HECOOTBETCTBUE - HeszaumeHo
3HaHWN, YMEHWW, HaBbIKOB MpuUBEAEHHbLIM B Tabnuuax
nokasartensm

I'Ipome>|<yT0l-|Ha;| artrecrtauma npoBoanTcA B COOTBETCTBUN C MonoxeHnem o I'IpOMe)KyTO‘-IHOI7I
arrecraumm o6y-|arou_u/|x09| no nporpamMmmam BbICLLETO o6pasoBaH|/|;|.



