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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl
I[I/ICL[I/IHJII/IHa «KBanToBas TCOpHUA TIOJA U (I)I/IBI/IKB. QJICMCHTAPHBIX YaCTUI» OTHOCUTCA K
JUCIUTIIMHAM 00s3atenbHONM vacTu broka 1. Jlucummumasl (Momymu) momynst MeTomosorus
UCClIeIoBaHMsI B 00pa30oBaHUM Y4eOHOrO IJIaHa OCHOBHOW MPOQECCHOHAIBHONH 00pa3oBaTeIbHON
IIPOrpaMMBbl BBICIIET0 00pa3oBaHUs — MPOTrpaMMbl MarucCTPaTyphbl MO HANPABIECHUIO MOATOTOBKU

44.04.01 TIlemarormueckoe oOpa3oBaHUE, HANpPaBIEHHOCTh (Mpoduiib) 00pazoBaTEIHHON
nporpammel «lIproputeTHbIe HalpaBieHUS HAyKUd B (U3NYECKOM 00pa30BaHUU», OUHON (OPMBI
00y4eHUsI.

1. Ilepeyenb MJIaHMpPYeMbIX  pe3yJbTaToB  o0yueHuss (oOpa3oBaTesIbHBIX

pe3y/1bTAaTOB) 0 AMCHHUILIMHE

Lesbo ocBoeHUsT qUCHUIUTHHBI «KBaHTOBas Teopus Mo U (pr3KKa 3JeMEHTAPHBIX YaCTHID)
HOJArOTOBKA MArucTpa, BIAJCIOIIEI0 COBPEMEHHBIMU TEOPETUYECKHMHU 3HAHUAMM, METOAAMHU
HAYYHO-HUCCIIEIOBATENICKONH  paboThl M MPUKIAJHOM JEATENBHOCTH B  IEAarOrHYecKoro
o0OpazoBaHus B 00J1aCTH QUK.

3ajaueil OCBOCHUS NUCIUILINHBI SBIISETCS MOJIYYSHUE CTYyJCHTaMU HaOOpa 3HAHWM, YMEHUN
Y HAaBBIKOB 110 KBAHTOBOW TEOPUHU OIS U (PU3UKE SJIEMEHTAPHBIX YaCTHII.

OCHOBHBIMU BHJIaMU 3aHATHUN SIBIAIOTCS JIGKIMU M MpakThdeckue 3aHsaTus. [Ipakrnyeckue
3aHATHS NT03BOJIIOT MarucTpaHTaM NpUOOPECTH 3HAHUS U HaBBIKU B 00J1aCTU TEOPUU TPaBUTALUU U
UX IPWIOKEHUHN B 33/1a4aX TEOPETHUECKON (DU3HKH.

ObnactaMu TpOQecCUOHATbHON J1EATENBHOCTH MarucTpoB, Ha KOTOPbIE OPHUEHTHPYET
JMCHIUTUIMHA, SIBIISIIOTCS HMCCIIEIOBATENbCKAs NESITEIBbHOCTh M €€ NPHIOKEHHE B (pU3HUecKOM
00pazoBaHuH.

DTOT Kypc ONMUpAeTcss Ha 3HAHUS M HABBIKH, MPHOOPETEHHBIE B paMKax KypcoB «OCHOBBI
TEOPETUYECKOH (U3UKKW» U JAUCHUIUIMH 10 BBIOOPY, M3Y4YEHHBIX B HepuoJ oOy4deHUs B
OakanaBpuare.

B pe3ynbraTte OCBOEHHS HPOrpaMMbl MarucTpaTypbl OOYy4YaroIIMHCS JOJDKEH OBJIAICTh
CIICAYIONIMMHU pe3yJbTaTaMu OOydeHHus mo aucuuiuimHe «KBaHTOBas Teopus moisi W (HU3UKa
3JIEMEHTAPHBIX YacTUI (B TaOyMLe MPEACTaBIEHO COOTHECEHHE OOpa30BaTENbHBIX PE3YJIbTATOB
00y4YeHUS 10 JUCIUIIIMHE C UHIUKATOPAMH JOCTHKCHUSI KOMITCTCHIIUH )

KomnereHuus u MHIUKATOPbI €€ OO0pa3oBarenbHble Pe3yIbTaThl JUCHUIUINHBI
JOCTHKEHHS B UCLUIUINHE (aTansl GopMUPOBAHUS AUCHUILINHBI)

OOHOBJICHUS COJIepKaHUs 00pa30BaHUS
0 TMCUUIUIMHAM (KypcaM) MpeAMETHOM
00J1acTH HanpaBIeHHOCTHU (TIpoduIIs)
MarucTpaTypsl U TpaHCchHOopMaIiu
nporecca 00y4eHus; METoIbl paboThI ¢
Hay4yHOU HH(]OpMaLueii;

MPUEMbIl IUJIAKTUYECKON 00paboTKH
Hay4yHOU MH(pOpMaMU B LEesIX e
TpaHcopmanuu B yueOHOE copepiKaHue,
HIIK 5.2. YMmeeT: BeCTH IOUCK U aHAIU3
Hay4YHOI MH(OpPMAINK; OCYILECTBIIATH
TMIAKTHIECKYIO 00paboTKy U alanTaInio
HAyYHBIX TEKCTOB B IIEJISX UX MIEPEBOIa B
yueOHbIe MaTepUabl

3HAET yMeeT BJIAJICET
ITK-5 Cnoco6eH ocyIiecTBIATh MOKCK, OP-1 3naer OP-2 ymeer OP-3 Bnazeer
aHau3 1 00pabOTKy HayqHOM TEOPETUUECKHE | pPelIaTh MeTOaMH1
nH(OpPMAaIIUY B LENIX UCCIEI0BaHUS OCHOBBI 3a/1a4u KBaHTOBOM
npoOsieM 00pa3oBaHUs B IPEIMETHON KBaHTOBOM KBaHTOBOM TEOPHH TOJIS U
00J1acTH HapaBIeHHOCTHU (IPOdUIIs) TEOPHUM MO U | TEOPUU NOJSA U | (PUBHKU
MarucTparypsl ¢buzuku bu3uku 2JIEMEHTaPHBIX
NIIK 5.1. 3HaeT: UCTOYHUKU HAYIHON ANIEMEHTAPHBIX | SJIEMEHTAPHBIX | YACTHII.
nH(popMaIuu, He0OXOAUMOMN TSt YaCTHII, YaCTHII,




UIIK 5.3. Brageer: metomaMu pabOTHI C
Hay4YHOH nH(popMarmeil 1 yaeOHbIMU
TEKCTaMH.

2. OO0beMm IMCUMILIMHBI B 32a4€THBIX eJUHULIAX C YKA3aHHEM KOJHYECTBA aKaJleMUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO pa0oTy 00y4YalIHuXCcs ¢ mpenojaBaresieM (10 BUAaM
Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOATEJILHYI0 PAa00Ty 00yYaOIMXCS
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3. Conep:xxkanue TUCHUILUIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM (pa3aejiaM) ¢ yKa3aHHeM

OTBECJACHHOI'0 HA HUX KOJINYEeCTBA aKAACMHUYIECCKHUX YaCOB U BU/10B y‘leﬁﬂbIX 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUUECHBA AKAOEMUYUECKUX UACO8 U
6U006 YUEeOHBIX 3aHAMUIL

KonuuectBo yacos no ¢popmam
OpraHu3auuu o0y4eHus
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3 cemecTp
2 2 0 9
Tema 1. KBanTOBasi MEXaHMKa U KBAaHTOBAs TEOPHS MTOJIA.
Tema 2. ®u3nka BICOKUX 3HEpTruid. Teopus pensiTUBUCTCKON 2 2 0 9
cTpyHbl. CynepcTpyHsl.
. 0 4 0 9
Tema 3. Knaccuueckast Teopusi CBOOOIHBIX MOJIEH.
. 0 4 0 10
Tema 4. KBanToBast Teopust CBOOOJHBIX MOJEH.
0 4 0 10
Tema 5. CunrynspHsie QyHKINUU U PETYyspU3aIusl.
Tema 6. YckopuTenu 3apspKEHHBIX YacTHIL U SIZIEPHBIE 0 4 0 10
pEaKTOpHI.
Hroro no 3 cemecTpy 4 20 0 57
4 cemecTp
. 2 2 0 9
Tema 7. Actpouzuka BEICOKUX SHEPIUH.




Tewma 8. Témuas marepus Bo Becenennoi u e€ Bo3MOxHas 2 2 0 9
IPUPOJIA.
Tema 9. Mopenb pelnsiTUBUCTCKON CTPYHBI B (PH3HKE 0 4 0 9
AJI€MEHTapHBIX YACTHII.

. 0 4 0 10
Tema 10. MaTematrdeckuii anmnapat CynepcCuMMETPHH.
Tema 11. Moaenb Becca-3ymuHno. 0 4 0 10
Tema 12. CynepcummeTpruvHas KaTUOPOBOYHAS TCOPHSI. 0 4 0 10
Hroro no 3 cemecTpy 4 20 0 57
Bcero mo aucuumiange: 8 40 0 114

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OuCUunIuHbl

Kparkoe conep:xanue kypca (3 cemectp)
Tema 1. KBanTOBasi MEXaHUKA ¥ KBAHTOBAsl TEOPHUSA MOJIA.
OcHOBHBIE (PU3MUECKUE TPUHIUIBI, MAaTEMaTHUYECKUE METOABl KBAHTOBOW MeXaHUKH. OCHOBBI
KBAHTOBOM TE€OPUH I0JIsA, OOIME PUHLIUIIBI KBAHTOBAHUS BOJHOBBIX HOJIEH.
Tema 2. ®u3znka BbIcOKMX IHepruii. Teopusi peasitTuBucTckoi crpyHbl. CynepeTpyHbl.
@dusnka BBICOKUX SHEPrMi Kak paszen (pU3MKH 3JeMEHTapHbIX 4acTUll. Mojenb pesssTUBUCTCKON
CTpYyHBI B (hr3uke aapoHoB. CynepCUMMETPHS U CYNIEPCTPYHBI.
Tema 3. Kinaccuueckasi Teopusi CBOOOIHBIX MOJIEH.
JlarpanxeB ¢opmanusM, Teopema Hérep u nunamuueckue nHBapuaHThl. CKaIsipHOE, BEKTOPHOE, U
CIIMHOPHOE HOJIE.
Tema 4. KBantoBasi Teopust cBOOOIHBIX MOJIEH.
[Toctynar kBaHTOBaHUS BOJIHOBBIX IToJiel. COCTOSIHUE BaKyyMa U IEPECTAHOBOYHBIE COOTHOILIECHUS.
CkasisipHO€E U BEKTOPHOE MOJIs1. DJIEKTPOMArHUTHOE ¥ CIIMHOPHOE TOJI€.
Tema 5. Cunryasipabie QyHKIHMHU U pPeryjasipu3anus.
Oyukuuu ['puna u ux perymspusauus. [IpuBenenne k HopManbHOU (opme. Teopema Buka st
HOpMalibHBIX ~ Mpou3BefeHUd. KosdounuentHsle (QyHKIUM U yMHOXKEHHE ONEepaTOPHBIX
BBIPAKCHUI.

Kpartkoe cogep:xxanue kypca (4 cemectp)
Tema 6. YckopuTesn 3apsizkeHHbIX YACTHUII U SI/IePHbIE PeaKTOPbI.
Konnmalinepel, HakOonUTENbHbIE Kojbla. YcTpoiicTBo. JlocTromHcTBa. IIpnMeps! nelicTByromux u
IIPOEKTUPYEMBIX KOJUTAWJIEPOB.
Tema 7. AcTpodu3uKa BICOKUX JHEPIHii.
DOHepreTu4yeckuil CreKTp MEePBUYHOIO KOCMHYECKOIO M3JyYEHHUS U €ro OCHOBHBIE OCOOEHHOCTH.
SnepHblil cocTaB NMEPBUYHBIX KOCMUYECKHMX Jydell M ero ocoOeHHOCTH. PacmpocTpaHEeHHOCTb
AJIEMEHTOB BO BceneHHoN U B KOCMUYECKUX Jiydax. HTepnperanus pa3inaui.
Tema 8. Témnast maTepust Bo BecesieHHOM M €€ BO3MOKHAasI IPUPOJA.
Témuass martepusi B rajakTHKaXx M CKOIUIEHUSX TrajakTHUK. bapuonHas u HeOapuoHHas TEMHas
marepusi, WIMP-uacTuupb!.
Tema 9. MoaeJib peiITUBHCTCKON CTPYHBbI B (PM3HKE 3JIEMEHTAPHBIX YACTHIL.
OyHKIMOHAN JCUCTBUS Ul PEISTUBUCTCKOW CTPYHBI M JarpanxeB (opManu3Mm. ['aMHIBTOHOB
dbopmanu3m u kBanToBanue. CTpyHHas Mojieib OapHoHa.
Tema 10. MaTemMaTH4ecKHH anmapar cynepcuMMeTPHH.
Anrebpa cynepcUMMETpUH, €€ HENMOCpPEACTBEHHbIE CJEICTBUA. AJBTEPHATUBHBIE MOAXOIBI K
anreOpe CyrnepcuMMETPHUH.
Tema 11. Moaean Becca-3ymuno.
YerbipéxmMepHass MOJENb C JIMHEWHBIM NPEACTABICHUEM Ipynmnsl cynepcummerpun. Iloctpoenne
npeoOpa3oBaHus CyNepCUMMETpUH, KOMMYTaTop [JBYX mpeoOpa3oBaHuil. BoccTaHoBneHue
JarpaHkuaHa 1o npeoopazoBaHUIM.



Tema 12. CynepcuMMeTpUYHAsA KAJTMOPOBOYHAS TEOPHUS.

AbGeneBa kamuOpoBouHas rpymnma. Kommyratop npeoOpa3oBaHUS — CyNEpCUMMETPUU U

KaauOpoBOUHOro IpeoOpa3oBanus. BoccTaHOBICHNE HHBAPUAHTHOTO JIEHCTBHUS.

4. TlepeyeHb Y4YeOHO-METOAMYECKOr0 ofOecrmevyeHUsl [Jisi CaMOCTOSATEJIbHOH pPadoThI
o0yvyammxcs M0 AMCHUILIHHE

CamocrosTenbHas paboTa CTYyIEHTOB SBISETCS 0co00i (opMoii opraHu3anmuud y4eOHOTO
nporecca, IpeACTaBisAoLias Cco0OH IUIAHUPYEMYH0, IO3HABATENbHO, OPraHU3ALUOHHO U
METOAMYECKH HAMpaBIEMYI0 JEATEIbHOCTh CTYJICHTOB, OPHUEHTHPOBAHHYIO Ha JIOCTHIKCHHE
KOHKPETHOIO  pe3yibTaTa, OCYLIECTBIsIEMyl0 0e3  npsAMOM  MOMOIIM  IpernojaBaTelis.
CamocrostenbHas paboTa CTYJEHTOB SIBISETCS COCTAaBHOW 4acTbio y4eOHOW paOOThl M HMEET
LENBI0 3aKpeIyIeHHEe W YIiyOJIeHHE TOJIyYeHHBIX 3HAHUH M HaBBIKOB, MOMCK M NpHOOpeTeHue
HOBBIX 3HaHMH, a TaKXKe BBIIIOJHEHHUE YUEOHBIX 3a/laHU, OATOTOBKY K MPEICTOALIMM 3aHATHAM U
3auéry. OHa mpeaycMaTpuBaeT, Kak MpaBWiIO, pa3paboTKy pedeparoB, HAMHMCAHUE M 3aAIIUTY
JIOKJIaJIOB WJIM MPOEKTOB, BHIIIOJIHEHNUE TBOPUYECKUX, MHIUBUAYAIbHBIX 3aJaHUH B COOTBETCTBUM C
yueOHOIl mporpamMmol (TeMaTHUECKUM IUIAHOM M3Yy4YeHHMs TUCHMIUIMHBI). Tema ais Takoro
BBICTYIIJIEHUST MOXET ObITh IPE/UIOKEHa IIperojaBaTeseM WIM M30paHa caMMM CTYAEHTOM, HO
MaTepuall BBICTYIUIEHHS HE JIOJDKeH JyOiaMpoBaTh JIEKUMOHHBIA Marepuai. PedepaTuBHBIN
MaTepual CIY)KUT JIONOJIHUTENbHOW HHpopManueil ans paGoTbl Ha J1a0OpPATOPHBIX 3aHATHUSX.
OcHOBHas 1Ie7h JaHHOTO BUJa pabOTHI COCTOUT B O0OYYEHUH CTYACHTOB METOJIaM CaMOCTOSITEIIHbHOM
paboThl ¢ yyeOHbIM MaTepuanoM. J[JIs MOJHOTHI YCBOEHHSI TE€M, BBIHECEHHBIX Ha J1abOpaTOpHbIE
3aHsATUA, TpeOyercs pabora ¢ mepBoMcTOYHUKaMU. Kypc mpeaycMaTpuBaeT CaMOCTOSITEIIbHYIO
paboTy CTYIEHTOB CO CHelMalnbHOM Hay4yHoM Jsureparypoil. Crenyer OTMETHTb, UTO
camocTosiTeNibHast paboTa CTYICHTOB pe3yJbTaTHBHA JIMIIb TOTAA, KOTJa OHA BBIMOIHACTCS
CHUCTEMaTHUYECKH, IITAHOMEPHO U LI€JICHAIIPABICHHO.

3amaHus ISl CAaMOCTOSITENIbHOW paboThl MPeayCMaTpPUBAIOT HMCIIOJIB30BaHHE HEOOXOIMMBIX
TEPMUHOB U IMOHATUH 1O mpobiematuke Kypca. OHM HaleIMBAaIOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHIO M3y4aeMOT0 MarepHaja, MOMCK OMOIMOorpaguuecKkoro Marepuana U 3JICKTPOHHBIX
UCTOYHHUKOB MH(POPMALIUH, WUTIOCTPATUBHBIX MaTepHajoB. 3aJaHMs 110 CAMOCTOSTEIbHON paboTre
JAFOTCA TI0 TEMaM, KOTOPBIE TPEOYIOT TOTIOHUTEIEHOW IPOPAOOTKH.

OO0t 06bEM caMOCTOATENLHON PAOOTHI CTYACHTOB MO AUCLHUIUIMHE BKIIOYAET ayTUTOPHYIO
¥ BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO PadOTy CTYy/IEHTOB B TEUECHHE CEMECTpA.

AynuTopHas caMocCTOsITeNbHas padoTa OCYIIECTBISETCS B (OpME UYHUCIEHHOTO peIleHUs
TEOPETHUECKUX 3aJad 10 JUCHUIUIMHE. AYIUTOpHAs CaMOCTOsITeNbHas pabora obOecreueHa
METOAMYECKMMH MaTepraaMH.

BreaymuTopHas camocTosiTennbHasi paboTa ocymecTBIsieTcs B hopmax:

- IOJITOTOBKA K YCTHBIM OIIPOCaM I10 TEOpUH;

- TOJITOTOBKA K YCTHBIM JOKJIa/IaM 110 TEOPHUH;

- peleHne JOMaIlHUX 33jay,

- peneHne KOHTPOJIBHBIX PadoT;

- IOJITOTOBKA K 3aluTe pedepara, HAyuyHbIX IPOEKTOB, CTATHH.

Mamepuanvi, ucnonv3yemvie 014 MeEKyuie20 KOHMPONA YCHEBAEMOCMU 00YHAIOWUXCA NO
oucyuniune
KonTpoJsbHasi pa6ora - NOAroTOBKA HAYYHOH My0/IUKALINH.
IIpumep KOHTPOJILHOM padoOTHI.
KonTponbhas pabora 1. Bapuanr 1.

1. CKONBKO MPOTOHOB U HEHTPOHOB CONEPKMT AAPO aToMa ,Li ? OmpesenuTs paauyc, JuaMeTp U
06B&M aToMHOro siapa & Li .

2. HaiiTu ¢ moMompio TaOIMYHBIX 3HaYEHHUI M30bITKA Macchl HYKJIMJIOB, SHEPTUIO CBSI3U HA OJIUH
HYKJIOH B sape 4 Li .

3. OmpenenuTs 3HEPrH0, KOTOpasi BBLISIUTCS MpU 00pa30BaHUU U3 MPOTOHOB U HEUTPOHOB s1ep
remus  3He wmaccot Ir. Macca *He=4.00260 a.e.M., Macca 'H=1.00783 a.em., Mmacca
HelTpoHa=1.00867 a.e.M.



4. TIpu panuoakTUBHOM pacnaje saep Hyknuaa A oOpasyercs paguonyknuna A,. X mocrosHHbIE

pacnana paBHbl A, u A,. Ilonaras, uto B MoMeHT t =0 mpemapar coepskal TOIbKO sifjpa HyKJINAa

A, B xommuectBe N,;, OmpenenuTs MOMEHT BpeMeHH t

KOIJa KOJIMYECTBO sep Hykiauaa A,

m?°

OKa3bIBACTCA MaKCHUMaJIbHBIM.

5. CKOJIbKO Temna Bhlieisercss Tpu obpaszoBanuu 1 r ,He wu3 neiitepus? HamucaTh snepHyro

PEaKITHio.

Kpurepuu oneHnBanus:

3a mpaBUIbHOE pereHue 1 3aga4un — 8 6amios,
3a MpaBWJIbHOE pelieHue 2 3a1auu — 8 6asios,
3a MpaBUJIbHOE peleHue 3 3a1a4uu — 8 6aioB,
3a MpaBWIbHOE pelieHue 4 3a1aun — 8 6aios,
3a MpaBUJIbHOE PElIeHUe 5 3a1a4un — 8 6asIIoB.
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10.
11.
12.
13.
14.
15.
16.
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10.
11.
12.
13.

14.
15.

Ilepeuennb Tem pedepatoB (3 cemecTp)
dyHnaMeHTaIbHbIE TPOOJIEMbl KBAHTOBOM TEOPUU TOJIA.
®Du3uKa BBICOKHX dHEPTUM.
Teopust pelasiTUBUCTCKON CTPYHBI.
Moenb pelasITHBUCTCKOW CTPYHBI B (DU3HMKE aAPOHOB.
Teopus cynepcTpyH.
CynepcuMMeTpHst U CyepCTPYHBI.
Knaccuueckas Teopust CBOOOIHBIX MOJEH.
Knaccuueckass Tteopust cBoOonmHbIx moneld. JlarpamxkeB ¢opmanusm, Tteopema Herep wu
JUHAMHU4YeCKHe NHBapUaHThl. CKaJIspHOE, BEKTOPHOE, U CIIMHOPHOE IOJIE.
KBanroBas Teopusi cBOOOIHBIX HOJIEH.
KBanToBas Teopust cBoOOOHBIX nosiei. [locTynaT KBaHTOBaHMsI BOJIHOBBIX IOJIEH.
Cunrynsipasie QYHKIIUH U PEryIsipr3ariysl.
CocTosHHE BaKyyMa U IEPECTAHOBOUYHBIE COOTHOLLIECHUS.
CkansipHO€ U BEKTOPHOE MOJIS.
DIEKTPOMarHUTHOE U CIIMHOPHOE I0JIE.
®yukuuu ['puna u ux perynspusanus. [IpuBenenue k HopMaabHOU Qopme.
Teopema Buka s HopMmanbHbIX npousBeneHuil. Koadduuuentaele GyHKINN U yMHOXKEHHE
ONEPATOPHBIX BBIPAKECHUM.
ITepeuyenns Tem pedepartos (4 cemecTp)
Yckopurenu 3apspKEHHBIX YaCTHIL.
Konnaiinepsl, HakonuTenbHble KOJbLA. Y cTpoiicTBo. JlocTonHcTBa. [IpuMepsl AeHCTBYIOMIUX U
IIPOEKTUPYEMBIX KOJUTAWJIEPOB.
SnepHble peaKTOPBHI.
Actpodu3uKka BBICOKMX JHEpruii. ODHEPreTUYECKUH CIEKTp NEpPBHUYHOTO KOCMHUYECKOTO
U3JIY4YEHUs U €r0 OCHOBHbBIE OCOOEHHOCTH.
Témuas Marepus Bo BeenleHHOM.
Mogens pensITUBUCTCKON CTPYHBI B (PU3HKE AJIEMEHTAPHBIX YACTHII.
SnepHblil cocTaB MEPBUYHBIX KOCMUYECKHUX JIyuell U ero ocoOeHHocTu. PacmpocTpaHeHHOCTb
AIIEMEHTOB BO BceneHHol 1 B KOCMUYECKUX JIydax. MIHTepnperanus pasinduii.
Témuas marepus Bo BeeneHHOM 1 €€ BO3MOXKHas npupoja. TEMHas maTepus B rajakTUKax H
CKOIUICHHUSX TaJaKTHK.
bapuonnas n nebapronnas temnast marepus, WIMP-gacTuisr.
OyHKIMOHAT JeHCTBUS IS PENIATUBUCTCKON CTPYHBI U JIarpaHKeB (pOpMaIn3M.
["amunbTOHOB (hOpMaIM3M U KBAHTOBAHHE.
CrtpyHHas Mozienb OapHoHa.
Anrebpa cynepcUMMETpHH, €€ HEMOCPEICTBEHHbIE CIEICTBHS. AJbTEPHATUBHBIE MOJIXOMABI K
anredpe CyrnepcCuMMETPHH.
MaremaTnueckuii anmnapar CynepcCUMMETPHUH.
Monens Becca-3ymuHo. UYerbipéxmepHas MOJENb C JIMHEHHBIM MPEICTaBICHUEM TPYIIIbI
CYNIEPCUMMETPUHU.



16. CynepcummeTpruyHas KaTuOpOBOYHASI TEOPHSI.

17. llocTpoenre mpeoOpa3oBaHUs CYMEPCUMMETPHH, KOMMYTaTOp JABYX MpeoOpa3oBaHUiL.
Boccranosnenue narpanxuana mo npeoopa3oBaHUsIM.

18. CynepcummeTpuyHas kaauOpoBouHas Teopusi. AGeneBa KalnOpOBOYHAS IPYIINA.

19. KommyTtatop nmnpeoOpa3oBaHusl CYNEPCUMMETPUHM M KAIMOPOBOYHOTO IMPeoOpa3oBaHUSI.
BoccranoBnenue MHBapUAHTHOTO JICHCTBUSI.

20. Kocmuueckue ayuu.

Jna camocmoamenvHoil n0020MO6KU K 3aHAMUAM RO OUCUUNTIUHE PEKOMEHOYEeM A
UCNOIb308aMb YUEOHO-MeMOOUUecKUue Mamepuanvl:

1. Yepron, C. B. Teopernueckue OCHOBBI KHPAIbHOW KOCMOJIOTHYECKON MOJENH : ydeOHOe
nocoone / ®I'bOY BIIO "Val'TlYV um. U. H. YnesHoBa". - YuesHock : ®I'BOY BIIO
"Val'TIVY um. U. H. Ynesuosa", 2014. - 75 c. (bubnuotexa Yal'TIY)

2. Komrenes H. A., Huxonaes A. B., Uepson C. B. Ocunossl f(R) Teopuu rpaBuramuu / H. A.
Komenes, A. B. Hukonaes, C. B. UepBon. — YaesHoBck, ®I'BOY BIIO «Yal'lly um. W.H.
Vaesnoay, 2015. — 38 c. (bubnuorexa Yal'IIVY)

3. Uepson, C. B. CkansapHble ¥ KApaJIbHBIC MO B KOCMOJIOTHHU : MOHOTpadus / MuH-BO 0o0p. H
Hayku P®, ®I'BOY BIIO "Val'Tlly um. U. H. Vapguosa". - Yaesnosck : ®I'bOY BIIO
"Val'TIY um. U. H. Yassaosa", 2015. - 215 c¢. (bubnuoteka Ynl'TIY)

4. Anrynmn, K. K. Teopernueckast ¢pu3nka aTOMHOTO siApa M 3JIEMEHTAPHBIX YaCTHIL: Y4eOHO-
meTtoaudeckoe nocodue / K. K. Antynun. - 2-e uza. - Mocksa : Jlupexr-Menua, 2014. - 71 c. -
ISBN 978-5-4475-0321-5 ; To  xe [DnexkTpoHHBIE  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240556.

o

IIpuMepHbIe OLICHOYHBIC MATEPHAJBI IS IPOBEJACHUS TEKYyLIero KOHTPOJSA
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTaly 00y4YalommXxcs 1o JMCUMIINHe
Opranunsanus ¥ NpoBeJeHHE aTTeCTAllMU CTyAeHTa
®I'OC BO opueHTHpOBaHBI MPEUMYIIECTBEHHO HE Ha COOOLIeHHE O00ydYaromemMycs
KOMILJIEKCa TEOPETUYECKUX 3HAHUH, HO Ha BBIpaOOTKY y MarucTpa KOMIIETeHIIUN — TMHAMHYECKOTO
HaOopa 3HaHUM, YMEHH, HABBIKOB U JINYHOCTHBIX KaueCTB, KOTOPbIE MO3BOJIAT BBITYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PbIHKE TPY/AA U YCHEIIHO NPOpECCHOHATIBHO PEeaIn30BbIBATHCS.

B mpornecce oueHKM CTYJEHTOB MarucTpaTrypbl HCIONB3YIOTCS Kak TpaJuLMOHHBbIE, TaK U
MHHOBAI[MOHHBIE THITbI, BUABI U (hOPMBI KOHTPOJIS. [IpH 3TOM MOCTENEHHO TpaIUIMOHHBIE CPE/ICTBA
COBEpUICHCTBYIOTCA B pyciieé KOMIETEHTHOCTHOIO II0AX0/a, a HWHHOBALIMOHHBIE CPEJCTBA
aJaNTHPOBAHbI JJIs1 IOBCEMECTHOIO IIPUMEHEHUS B POCCUMCKON BY30BCKOM NMPAKTHKE.

Lenp npoBegeHMsi aTTecTAMM — IIPOBEPKAa OCBOEHUS 0OOpPAa30BATEIBHOM IMPOTrpaMMBbI
JUCLUIUIMHBL Yepe3 cpOpMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

THunbl KOHTPOJIA:

Texymasi arrecraumsi: IpeJCTaBleHa CJIEIyIOIUMH paboTaMu: OTYETHOCTH IO
1a00pPaTOPHBIM 3aHSTHSIM.

IIpomexyTouyHasi aTTecTalus OCYLIECTBIIIETCS B KOHLE CEMECTPa M 3aBEpIIAET U3YyYCHUE
JUCIUIUIMHBI, IIOMOTaeT OLIEHUTh Oojiee KPYIHbIE COBOKYIMHOCTH 3HAaHUW M yMEHUH,
(dopmHpoBaHUE ONPEAEIEHHBIX KOMIETEHIUH.

O1eHOYHBIMU CPEACTBAMM TEKYIIETrO OLIEHWBAHHUS SIBISIFOTCS: YCTHBIE ONPOCHI 1O TEOPUH,
pelieHne 3ajad, (U3NYECKUue AMKTAHThI, 3BpUCTHYECKas Oeceqa MO TeMe 3aHATHs, T'PYNIOBOE
oOCyXJIeHHEe TEMbl 3aHATHUS, 3allluTa pedepara WU MPOEKTa, KOHTPOJbHbIE paboThl. KoHTposb
YCBOEHHsI MaTepualia BEIETCS PEryJIipHO B TEYEHHE BCET0 CeMecTpa Ha JJAOOPATOPHBIX 3aHITHUSX.

No CPEJCTBA OLIEHUBAHUS, OO6pazoBaTenbHBIC
H/H HCIOJIb3YyEMbIC IJId TCKYIIETO OLICHNBAHUA MTOKA3aTCJIsA pe3yJ'ILTaTLI JIUCUUATUINHBI
(I)OpMI/IpOBaHI/IH KOMIICTCHIIUHN
1 OueHoYHbIE CPeCTBA IS TeKYIei OP-1 3HaeT TeopeTUUECKHE OCHOBBI
aTTecTaluu KBaHTOBOU T€OpHH OIS U HUBUKHI

OC-1 ycTHBI# Ompoc MO TeOpUH, 3JIEMEHTapHBIX YACTHIL,
OC-2 pasHoypoBHEBbIC 3a/1a41 U 3a/jaHuUs, OP-2 ymeer pemats 3ajaud KBAaHTOBOI
OC-3 usnuecKknil AUKTaHT, TEOPUH NOJIS U PU3UKH HIEMEHTAPHBIX
OC-4 »Bpuctuyeckas Oecena,




OC-5 rpynmoBoe o0Cyx1eHUE, YaCTHII,

OC-6 3amura pedepata, MpoeKTa, CTaThH, OP-3 Bnazeer MeTogamMu KBaHTOBOMU
OC-7 koHTpoOJIbHAs paboTa TEOPHH TOJIS U (PU3UKH IIEMEHTAPHBIX
2 OueHOYHbIE CPEICTBA JIsl IPOMEKYTOYHOM | YACTHII.
aTTrecTauuu

3k3aMeH (3 cemecTp), 3k3aMeH (4 cemecTp)
OC-8 Dk3ameH B yCcTHOH popme

Onucanue OICHOYHBIX CPEICTB M HEOO0XOAMMOro 0OOpYyIOBaHHUS (JIEMOHCTPAI[HIOHHOTO
Mmarepuaina), a TaK e MpOLeAypbl U KPUTEPUM OLCHMBAHUS HWHAWKATOPOB JIOCTUKEHHUS
KOMIIETEHIIMI Ha pa3jIM4YHbIX dTanax ux (OPMHUPOBAHHUS B MPOILECCE OCBOEHHUS 00pa30BaTEeNbHON
IIPOrpaMMel IpesncraBiacHbl B @OHAE OLEHOYHBIX CPEACTB Ul TEKYILEr0 KOHTPOJSA YCIEBAEMOCTH
¥ IPOMEXYTOYHOM aTTeCTalluu Mo AuciuiuinHe «KBaHTOBas Teopus O U (PU3KKA HIIEMEHTAPHBIX
YacTHLD.

Mamepuanwi, ucnonv3yemoie 011 MEKyu{e20 KOHMPOIA YCNEEAeMoCHu 00yUaouuxca no
oucuuniune

Marepuansl Uit Opraiu3aliy TEKYLIEH aTTeCTAllUU IIPEACTABIICHBI B II. 5 IPOTrPaMMBl.

Mamepuanwi, ucnonviyemoie 0711 NPOMEHCYNOUHO20 KOHMPOJIA YCRECAEMOCHU 00YUAIOMUXCA
no oucyuniune
OC-8 Dk3ameH B ycTHOH (hopme
IlepeyeHb BONpoOcoB K 3k3amMeHy (3 cemectp)
OcHoBHBIE (PU3NYECKHE TPUHITUITBI, MATEMAaTHYECKHUE METO Il KBAHTOBON MEXaHHKH.
OCHOBBI KBaHTOBOM T€OPUH MOJIS, OOIIKE MPUHIMITBI KBAHTOBAHUS BOJIHOBBIX MOJICH.
®u3rKa BHICOKMX PHEPTUil KaK pa3aen GU3UKH SIEMEHTAaPHbIX YaCTHII.
Mozenp pensaTUBUCTCKON CTPYHBI B (PU3UKE aIPOHOB.
CynepcuMMeTpHst U CyEpCTPYHBI.
Knaccuueckass Teopust cBoOonHbIX mosell. JlarpamxeB ¢opmanusm, teopema Herep u
JUHAMHU4YecKHe NHBapuaHThl. CKaJIsipHOE, BEKTOPHOE, U CIIMHOPHOE IOJIE.
KBanToBas Teopust cB0OOOHBIX nosiei. [locTynaT KBaHTOBaHMsI BOJIHOBBIX IOJIEH.
CocTosHHME BaKyyMa U IEPECTaHOBOYHBIE COOTHOILLIEHUSI.
CkassipHOE U BEKTOPHOE TOJIS.
10. DAEKTPOMAarHUTHOE ¥ CIIMHOPHOE TIOJIE.
11. ®ynkuun ['puna u ux perymnspusanus. [IpuBenenue k HopmaabHOU dopme.
12. Teopema Buka st HopManbHbIX ponsBeneHuin. Koaddunmentaeie GpyHKkmm n yMHOKEHHE
OIIEpaTOPHBIX BBIPAKEHUH.
Ilepeyenb BOonpocoB k 3k3amMeny (4 cemecTp)
Yckopurenu 3apsKEHHBIX YaCTHLL
2. Komnaiinepbl, HakOUTENBEHBIC KOJbIA. Y cTpoiicTBO. JlocTronmHcTBa. [IpuMeps! AeCTBYIONNX U
IIPOEKTUPYEMBIX KOJUIAHIEPOB.
3. Actpodu3uka BBICOKMX SHEPTUil. DHEPreTHUECKUI CIIEKTP MEPBUIHOTO KOCMUYECKOTO
U3JIY4YEHUsI U €r0 OCHOBHbBIE OCOOEHHOCTH.
4. SInepHblil cocTaB MEPBUYHBIX KOCMUYECKUX JIydell ¥ ero oco0eHHOCTH. PacpocTpaHeHHOCTh
AJIEMEHTOB BO BceneHHol U B KOCMUYECKHX Jiydax. MIHTepnpeTanus pa3indaui.
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5. Temnas matepusi Bo BeceneHHol u e€ Bo3MoXkHast mpupoAa. TeMHast MaTepusi B TajJlaKTUKaxX U
CKOIUICHHUSX TaJaKTHK.

6. bapuonnas n HeGapuonnas TemHast marepus, WIMP-qacTuisr.

7. OYHKUMOHAJT EHCTBUA IS PENATUBUCTCKON CTPYHBI U JIarpaHkeB (hOpMalIu3M.

8. T'aMuibTOHOB (hopMaTM3M M KBAHTOBAHHE.

9. CrpyHHas Mozienb OapuoHa.

10. Anrebpa cyrnepcuMMETpHH, € HEITOCPEICTBEHHBIC CIIC/ICTBUSA. AJIbTepHATHBHBIC TIOIXOIBI K
anreOpe CynepcuMMETPHH.

11. Monens Becca-3ymuno. YeTslpéxMepHasi MOJEIb C JIMHEWHBIM MPEACTaBICHUEM TPYIIIIBI
CYIEpCUMMETPHH.



12. TloctpoeHue mpeodpa3zoBaHus CYNIEPCUMMETPHH, KOMMYTATOP IBYX MPeoOpa3oBaHUM.
BoccranoBnenue narpanxuana mno mpeoOpa3zoBaHHsIM.
13. CynepcummeTpruuHas KantuOpoBovHas Teopusi. AGeseBa KaTuOpoBOYHAS TPYTIIIa.
14. KommyTatop npeoOpa3oBaHus CyepCUMMETPHH U KATHOPOBOYHOTO MPEOOPa30BAHMS.
BoccraHoBiieHrEe MHBApUAHTHOTO JICHCTBUSI.
B KOHIC HU3YYCHHA AWCHHUIUIMHBI MMOABOAATCA UTOI'U pa6OTBI CTYACHTOB Ha JICKIIMOHHBIX U
NPaKTUYCCKHUX 3aHITUSAX IyTEM CYMMUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TCUCHHE CEMECTDA.

Kpurepun oueHuBaHusi 3HAHU 00y4aKOIIMXCH MO TUCUMUIIJIMHE

®opmupoBaHue 6aJIbHO-PEHTHHIOBOM OLIEHKH PadoThl 00y4aloIuxcs

a ITocemenue | Ilocemenue Pabora Ha DK3aMeH
§ JIEKIUH MPAKTUYECKHUX | MPAKTUYCCKHX
2 3aHATHH 3aHATUAX U
© TEKYIIHH KOHTPOJIb
3 | PazbammoBkamo |2*1=2 10*1=10 224 Gamna 64 6amna
BHJIaM padoT Oaiut 0aJUIOB
CymMapHbIit 2 Gata 12 G6annos 236 6amioB 300 GamnoB
MaKCHUMAaJILHBIN
Oat
4 | PasbammoBkamo |[2*1=2 10*1=10 224 6amna 64 6amna
BHJIaM padoT Oayn 0aJU10B
CymmapHbIit 2 Gamna 12 6annos 236 GamioB 300 GamnoB
MaKCHUMAaIIbHBIN
Oat

Ilo pe3ynpraTaM IPOMEKYTOUHBIX aTTECTALUKA CTYIEHTY 3aCUUTBIBACTCS TPYLOEMKOCTH B
3a4€THBRIX equHUIaX. CTyIeHT 1o y4eOHOW JUCIMILTMHE TOJy4aeT OTMETKY COTJIACHO CIIEAYIOIICH
TadIuIE:

Kpurepun oneHuBanus padotbl 00yuaoumerocs

3 cemecTp | 4 cemecTp
Orenka 3 3auétHble | 3 3a4éTHBIC
€IMHUIIBI e IMHUIIBI
"oTiHYHO" 271-300 271-300
"xoporio” 211-270 211-270
"'yIOBIETBOPUTENHHO" 151-210 151-210
"HeY/IOBJICTBOPUTEIILHO" 0-150 0-150

6. MeToanyecKkue yKazaHus A5 00y4aIOUIUXCS 10 OCBOCHHIO THCIHMIIIMHBI

YcneuHoe u3yueHue Kypca TpedyeT OT CTYACHTOB IMOCELECHUs JICKIUI, akTUBHOM paboThl Ha
71a00paTOPHBIX 3aHATHUSAX, BBIOJIHEHUS BCEX YUEOHBIX 3aJaHUN MpEnojiaBaTels, O3HAKOMJIEHUS C
0a30BbIMH y4YeOHUKAaMU, OCHOBHOU U JIOTIOJIHUTENILHOMN JINTEPaTypoil.

OcHoBHOM (¢opMOIl H3NOKEHUs MaTepuala Kypca sBisitoTcss jekuuu. Kak mpaBuio, Ha
JIEKIIMM BBIHOCUTCS OCHOBHOM NPOTpPaMMHBIN MaTepuain Kypca. YacTe marepuasa BBIHOCITCS AJS
CaMOCTOSITENIbHOTO H3Y4YEeHHsI CTYIAEHTaMH C HENpPEMEHHBIM, COOOLIEHHEM UM JHUTepaTypHBIX
UCTOYHUKOB U METOAMYECKHX pa3paboTok. Ha mpakTHyeckuX 3aHATHUSX paccMaTpUBAIOT
¢dbparMeHThl TeOpUH, TPEOYIOIIME CIOKHBIX MAaTeMaTUYECKUX BBIKIAIOK, DPAa3JIMYHBIE METOJbI
peleHus 3a1a4 U HanOosee TUMMYHbBIE 3a1a4d. J{JIs 3aKperieHnss MaTepraia, paccMaTpuBaeMoro
Ha TPAKTHUYECKUX 3aHATHUSAX, CTYIEHTHI MOJY4aroT JOMAIlHHE 3aJlaHusl B BHUJE psija 3a1ad u3
COOTBETCTBYIOILMX 33JaYHUKOB.

Ha nexkuumsax w3ydaercs wmaTepuanl IO OCHOBOIOJArarolluM BOINPOCAaM JHUCHUIUIMHBI,
pacKpbIBaeTCs UX MPaKTUYECKasi 3HAYMMOCTb. B X071€ IpoBeACHMS IEKIIUHU UCIIOIb3YHOTCS TPUEMBI
U MeTonabl mpoOieMHOro oOydeHus. Ha mnpakTUyecKuxX 3aHATHUAX PacCMaTPUBAIOTCS METOJIbI



pelleHus NPUKIAIHBIX 3a7ad, IMPOBOAUTCSA aHaIW3 IIOJIYYEHHBIX pe3yiapTaToB. B xone
NPAaKTUYECKOTO 3aHATUS OJHOBPEMEHHO MpecieyeTcs Iefb PacuIMpeHust U yriyOJeHus 3HaHUH,
IIOJIyYEHHBIX Ha JICKLIUU.

IIpn M310XK€HMHM TEOPETHUYECKOr0 Marepuasa Ha JIEKIMM, a TakKKe IIPU PEelICHUM 3a1ad Ha
IOPAaKTUYECKUX 3aHATUAX [ JEeMOHCTpauuu rpadukoB, oOyyarollMX HporpaMM M T.IL
PEKOMEHIyEeTCs UCII0JIB30BaTh KOMIIBIOTEPHYIO MYJIbTUMEIUNHYIO YCTAHOBKY.

3anuch JIeKHMM — OJHa K3 (OpM AaKTUBHOM CaMOCTOATENBbHOM pPabOThl CTYAEHTOB,
TpeOyrolasi HaBBIKOB M YMEHHsI KPAaTKO, CXEMaTHYHO, TTOCJIEA0BAaTEIbHO U JIOTUYHO (PUKCHPOBATH
OCHOBHBIC IIOJIOXKEHUS, BBIBOJIbI, 0000IIEeHUs, GOPMYIUPOBKU. B KOHIE JeKuuu mpernojaBaTeiib
ocTaBisieT Bpems (5 MUHYT) JUIsl TOrO, 4YTOOBI CTYAE€HThI UMENIH BO3MOKHOCTD 3a/1aTh YTOUHSIOIINE
BOIIPOCHI 110 M3y4yaeMoMy Marepuaily. M3-3a HEI0CTaTOYHOrO KOJIMYECTBA AayAUTOPHBIX YacOB
HEKOTOpbIe TE€Mbl HE YIAeTCs OCBETUTh B IIOJHOM OOBbEME, IO3TOMY IpErnojaBarellb, 10 CBOEMY
YCMOTPEHHIO, HEKOTOPbIE BOMIPOCH BBIHOCHT HAa CaMOCTOSITENIbHYIO PaOOTy CTYAEHTOB, PEKOMEHIYs
Ty WIM UHYIO Jureparypy. Kpome 3Toro, mns Jydniero OCBOGHHS MaTepHajga M CHCTEMAaTU3alUH
3HAaHU{ N0 JMCLMIUIMHE, HEOOXOAUMO MOCTOSHHO pa30upaTh MaTepUallbl JIEKIUH 0 KOHCIEKTaM U
yueOHbIM 1ocobusiM. B cirydae HeoOxoaumocTi o0palaTbes K MPEenoaBaTesio 32 KOHCYJIbTalueH.

Pexkomennyercss mocie KaxaoW JeKIuM oQpOopMIIATh KOHCHEKT Jekiwid. Ilepen kaxmoi
JEeKIMeH MPOYUTHIBATh KOHCIIEKT MPeblIyel JIEKLINUH, YTO CHOCOOCTBYET JydIlIeMy BOCHPUSATHIO
HOBOT'O MaTepuaa.

JlekMM UMEIOT B OCHOBHOM OO30pHBIM XapakTep M HaleJieHbl Ha OCBelLleHHe HauboJee
TPYAHBIX M JMCKYCCHOHHBIX BOIIPOCOB, @ TakKXXe IPHU3BaHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HaBBIKOB paboThI ¢ HayyHOU JuTepaTypoil. IIpeanonaraercs Takxke, 4yTO CTYIEHTHI NMPUXOIAT Ha
JIeKIMH, TPEABAPUTEIHHO MPOpaboTaB COOTBETCTBYIONIMKM y4eOHBIM Marepual MO HCTOYHHUKAM,
PEKOMEH1YEMBIM IIPOIPaMMO.

HaubGonee BakHble pa3fenbl Kypca BBIHOCSATCS Ha IpakTHueckue 3aHsaTus. Ha kaxaom
3aHATUM MpPEUIaraeTcsi HEeCKOJbKO 3ajad. YacTe 3a7ay pelaercs Ha 3aHATHM C IMOAPOOHBIM
o0Cy)XJIeHMEM METOJa U INOJy4YeHHBIX pe3yiapTaToB. OcTajbHbIE 3aJayd CTYIEHT peulaeTt
camocTosTeNbHO. [l 3auéra KOHTPOJBHOM pabOThl CTYAECHT AOJDKEH 3alllUTHTh BCE 3aJaHUs.
[IpenycmoTpeHna 3amuTa pedepara.

[TpakTuyeckoe 3aHsATHE — BaxKHeWIas (GopMa caMOCTOATENbHOM pabOThl CTYJEHTOB Haj
Hay4yHOW, yueOHOW U MepruoaudecKol JuTepaTypoil. IMEHHO Ha MPaKTHUUECKOM 3aHSATUU KaXKIbIN
CTYAECHT HMMEET BO3MOXKHOCTh IPOBEPHUTH TIYOMHY YCBOEHHMs y4yeOHOro MaTepuala, MoKa3aTb
3HaHME KaTeropuil, MOJOKEHUH U MHCTPYMEHTOB NPO(ECCHOHAIbHOW JESTeNbHOCTH. Y4YacTue B
MIPAKTUYECKOM 3aHATUU IO3BOJISET CTYAEHTY COEAUHUTH IIOJyYEHHBIE TEOPETHUYECKUE 3HAHUSA C
pelIeHHeM KOHKPETHBIX MpaKTUYECKHX 3aJady U Mojenedl B obOiactu mpodeccunoHanbHOM
JaearenbHOCTH. lIpakTHyeckue 3aHATHA B PaBHOM Mepe HAIpPaBICHbl HA COBEPLICHCTBOBAHUE
WHIVBHUYaJIbHBIX HABBIKOB PEIICHUs] TEOPETUUECKUX U MPHUKIAIHBIX 3a/1ad, BIPaOOTKY HaBBIKOB
UHTEJUIEKTYaJ IbHOM paboThl, a TaKkXke BeleHUs AUCKyccuid. KoHKpeTHbIe MpONopLHN pa3HbIX BHJIOB
paboTel B Tpymme, a TakXe CHOCOObI MX OIIEHKH, ONPEAEsAIOTCS IMPEenoJiaBaTeleM, BEeAYIIUM
3aHATUS.

IoaroroBka K NPaKTHYECKUM 3aHATUSIM.

IIpy MOATOTOBKE K MPAKTUYECKUM 3aHATUAM CTYIACHT JOJDKEH H3YyYUThb TEOPETUYECKUU
MaTepuajg Mo TeMe 3aHATHUs (MCHOJIb30BaThb KOHCIEKT JIEKIMH, WU3YyYUTh OCHOBHYIO JIUTEpaTypy,
03HAaKOMUTbCS C JJONOJHUTEIBHON JIUTEpaTypol, MPH HEOOXOIMMOCTH JOMOIHUTE KOHCIEKT, Aejas B
HEM COOTBETCTBYIOIIME 3allUCH M3 JIMTEpaTypHbIX HCTOYHUKOB). B cioydae 3arpyaHeHwuit,
BO3HUKAIOIIMX TPH OCBOGHMM TEOPETHUECKOT0 Marepuaiia, CTYIEHTY CcJeqyeT oOpamarbes 3a
KOHCyJIbTalluel K IMpernojaBarento. Mas Ha KOHCyNIbTalMio, HEOOXOAMMO XOpOIIO MPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane nmpakTU4ecKoro 3aHATHs MPENOJaBaTellb 3HAKOMHUT CTYJIEHTOB C TEMOM, OIJallaeT
IUIAH IIPOBEICHMs 3aHATUSA, BBIIACT 3aJaHUsA. B TedueHHe OTBEICHHOIO BPEMEHU Ha BBIIOJIHEHHE
palboThI CTYAEHT MOKET OOpaTUTHCS K IMPENojaBaTeiio 3a KOHCYJbTallMed WM pa3bsiCHeHusMU. B
KOHLIE 3aHSATHS IPOBOJUTCS IPUEM BBITIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHUE CO CTYICHTOM.

Pe3ynpTaThl BHINONHEHHS TPAKTUYECKUX 3aJlaHUN OLIEHUBAIOTCS B Oajiax, B COOTBETCTBUM C
0aJUTbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.



OCHOBHBIM METOJIOM OOY4YEHHUs SIBJIICTCS CaMOCTOsITEIbHAs paboTa CTYACHTOB C y4eOHO-
METOANYECKUMU MaTepUaIaMU U HAYYHOU JINTEpaTypOil.

PekoMennoBaHHas mpenojaBaTeNs MU JHUTepaTypa M ydyeOHble mocoOus  ciyxar
UH(POPMALIMOHHOM OCHOBOM M TIO3BOJISIIOT PETYJSPHO 3aHUMAIOIIMMCS CTYACHTaM YCBauWBaTh
JICKIMOHHBIN MaTepuali. [ obecnedeHns TepMUHOIOTUYECKON OJHO3HAUHOCTH y4eOHOe mocodue
COJICPXKHT CIIOBAph OCHOBHBIX TEPMHHOB, MCIIONB3yeMbIX B HEM. Kpome Toro, mporpamma Kypca
JICKUUH COAEPIKUT BOIPOCHI 111 CAMOKOHTPOJISL.

CamocrosTenpHas paboTa CTYJCHTOB HOJPa3yMeBAET BBHIMOJIHEHUE CTYIEHTAaMH JIOMAIITHETO
3aJaHUsl B BUJE pELICHUS HEOOXOIMMOro MUHUMYMa 3aJad M3 COOpPHHKA ISl MPAKTHUYECKUX
3aHATUN, KOHCYJIbTALUN U aHAJIM3a UX PELICHHUs] COBMECTHO C MPEIo/1aBaTesIeM.

KoHTpons camocTosiTeIbHON (BHEAyIUTOPHOI) pabOThl — HaNKMCaHUE M 3amuTa pedepara,
BBICTYIUICHHE C JIOKJIAJI0M Ha MPAKTUYECKUX 3aHATHUSX, PELICHUE KOHTPOJIbHOU PaboThI.

B mnpomecce oneHMBaHUS MUCHBMEHHBIX KOHTPOJBHBIX W CaMOCTOATENBHBIX paboT mpu
pa3fesieHuu 3aJaHusl Ha JIeHCTBUS MpPH OLCHUBAHUU 32 OCHOBaHUE Oepércs cieayrolas
NPOIICHTHA LIKaJa:

90-100 % ot uncaa MyHKTOB — oreHka "5",

74-89 % oT uncna MyHKTOB — omeHKa "4",

60-73 % OT uncia MyHKTOB — orleHka "3",

40-59 % ot umcna MyHKTOB — OIleHKa "2",

0-39 % ot uucna myHKTOB — olieHka "1".

CTyaeHTy MO>KHO ITOCTaBUTh OLIEHKY BBIIIE, €CJIM CTYACHTOM OPUTHHAIBHO BBITIOJIHEHA padoTa.

OCHOBHBIM METOJIOM OOYYEHHS SBIISETCS CAMOCTOSITeNbHAs paboTa CTYAEHTOB C y4eOHO-
METOAMYECKIMH MaTeprallaMi U HAYIHOU JTUTEPATypPOH.

OCHOBHBIM METOJIOM OOYYEHHS SBIISETCS CAMOCTOSATENIbHAas paboTa CTYIEHTOB C y4eOHO-
METOAMYECKIMH MaTepHallaMi U HAY9HOU JTUTEPATypPOH.

PexoMenpanuu Uit CTy/IeHTa BKIIIOYAIOT B ce0sl Cleyrolee:

- o0s3arenbHOE TIOCEIIEHWE JIGKIMH BEOYIIETO0 TpEenojaBaress; JEKIHMA — OCHOBHOE
METOJUYECKOE PYKOBOJACTBO IPHU M3YYCHUU AUCLUMIUIMHBI, Hanboyiee ONTUMalIbHBIM 00pa3oM
CTPYKTYPHUPOBAHHOE M CKOPPEKTUPOBAHHOE HA COBPEMEHHBIM MaTepuall; B JEKIHH TNIYOOKO U
noJpoOHO, apPryMEHTUPOBAHO M METOAOJOTHYECKH CTPOrO0 pPAacCMAaTPUBAIOTCSA TJIaBHBIC
npoOJeMbl TEeMbI, B JIEKIIMU JAIOTCS HEOOXOOMMBIE pa3HbIe MOIXOABI K HCCIEIYeMbIM
npobiaemam;

- TOATOTOBKY M aKTHBHYIO pabOTy Ha MPAKTUYECKUX 3aHITHSX; MOJTOTOBKA K TMPAKTHYECKUM
3aHATHSIM ~ BKJIIOYAaeT MPopabOTKy MaTepuanoB JIEeKIWH, pPEeKOMEHIOBAaHHON y4eOHOM
JUTEPATypHI, @ TAKXKE BBHITIOJTHEHUE 3a/IaHUI Ha CAMOCTOSITEIIFHOE PEIICHUE 3a/1a4.

MeTtoauueckre peKOMEHAANNU 0 MOArOTOBKE K MPAKTUYECKUM 3aHATHAM. [IpakTuueckoe
3aHATHE BKJIIOYAET B ce0s JBa BUAa padOT: MOATOTOBKY COOOIIEHMS M y4acThe B OOCYXIAECHUU
npobaembl, 3aTpoHyToH cooOmieHneM. OCHOBHOM BuA pabOThl Ha 3aHATUM — YdacTHE B
00CyXJI€HUH MPOOIIEMBI.

BrIicTyrieHHs Ha MPaKTUYECKUX 3aHATUAX JTOJDKHBI OBITH 1O BO3MOXXHOCTH KOMIAKTHBIMU H
B TO JX€ BpeMsl Bpa3yMUTENbHBIMH. Ha mpakTH4eckoM 3aHATHH HIET TPOBEpKa CTETICHU
NPOHUKHOBEHUS B CYTh MaTepHaia, oocyxnaemoi npobnemsl. [Toatomy Oecena OyaeTr UATH HE 1O
COJIEPKAHUIO TPOYUTAHHBIX Pa0OT; MpenoaBareib OyAeT CTABUTh POOJIEMHBIE BOTIPOCHI.

[To okOHYaHWM TPAKTHUECKOTO 3aHATHUS K HEMY ClIeyeT o0paTuThcs emE pas3, MOBTOPHUB
C/ICJIaHHBIE BBIBOJIBI, MPOCIEIUB JOTHKY WX TIOCTPOCHHUS, OTMETHB MOJOXCHHUS, JIeKAIIUE B HX
OCHOBE — JJISl 9TOTO B TE€UEHHUE 3aHATHUS CJIEIyeT JienaTh HeOOoblIre NOMEeTKH. Takum o0pas3om,
NPaKTUYECKOe 3aHATHE HE MPOUIET MapoM, 3aKpeIuIeHHe pe3yabTaTOB 3aHATHS BENET K JIydIIeMy
YCBOGHHUIO MaTepHalla HW3Y4eHHOM TeMbl U IIydlllell OpHeHTalluh B CTPYKType Kypca.
BeimenpueaéHHas mporenypa A0DKHA MPAaKTUKOBATHCS PETYISIPHO — CTAOWIIbHAS M TIPHIICKHAS
paboTa B TeyeHHe ceMecTpa Oy/IeT 3aJI0rOM ycliexa Ha CECCHH.

Mertonndeckne yKazaHWs [0 OpTaHW3alMM ¥ TPOBENCHHIO CaMOCTOSATEIBHOW pabOTHI
dbopMynupyroTcs B BUIE 3aJaHUN Ui CaMOCTOATEIbHOW paboThl, MPEeayCMaTPUBAIOIINUX
UCTIOJIF30BaHNE HEOOXOIUMBIX TEPMHHOB M TIOHATHHA 1O TpobieMaTtike Kypca. OHM HaleluBalOT
Ha MPaKTHYECKyI0 paboTy MO MPUMEHEHHIO W3Yy4aeMOro MaTepualia, MoUCcK oubnuorpaduyeckoro



MaTepuaga M 3JIEKTPOHHBIX MCTOYHUKOB MH(OpMAlMM, WIIIOCTPATUBHBIX MAaTepHaloB. OTH
3aJaHisl TaK)Ke€ OPHUEHTUPYIOT Ha HAaIllMCaHHWE KOHTPOJBHBIX paboT, pedepaToB. 3amaHus I10
CaMOCTOSITENIbHON paboTe Jar0TCs M0 TeMaM, KOTOpbIe TPEOYIOT AOMOTHUTEIHFHOM MPOPaOOTKH.

[ToaroroBka K yCTHOMY HOKJIANAY.

Jokmanel penaroTcsd MO KAKAOM TEME C LEIBI0 IMPOBEPKUM TEOPETUYECKHUX 3HAHWUN
00y4aromierocs, €ro CHOCOOHOCTH CaMOCTOSITENBHO MpPUOOpETaTh HOBBIE 3HaHHSA, pPaboOTaTh C
UH()OPMaLMOHHBIMU PECYpCaMU U U3BJIEKaTh HYKHYIO HH(OpMaLuIo.

Jloknmaznpl  3aciylIMBaIOTCS B Hayajle IPAKTUYECKOrO  3aHATUS  IOCIE€  M3Y4EHUs
COOTBETCTBYIOLIEH TeMbl. [IpononKHUTEIbHOCTD NOKIANa HE NOJDKHA MPEBBILIATH 5 MHHYT. Temy
JIOKJIaJia CTYJICHT BBIOMPAET IO JKEJIAaHUIO U3 PEATI0KEHHOTO CITHUCKA.

[Tpu nmoaroroBke AOKIaga CTYIAEHT JODKEH U3YYHUTh TEOPETHUYECKMH MaTepuai, MUCIONb3Ys
OCHOBHYIO U JIOTIOJHUTENIbHYIO JIUTEPATypy, OOS3aTeNbHO COCTABUTH IUIaH JIOKIajga (IepeyeHb
paccMaTpuBacMbIX MM BOIPOCOB, OTPaKAIOUIMX CTPYKTYpPY M IIOCIENOBATENbHOCTh Marepuana),
HOATOTOBUTh  Pa3JaTOUYHbIi Marepuan WM npeseHrauuro. [lnan  jgoknmaza  HeoOXoAMMO
IIPEBAPUTEIBHO COIJIACOBATH C IIPENOIABATEIEM.

BeicTymiieHne  TOJDKHO — CTPOMTBCSL  CBOOOAHO, YOEAMTENBHO M apryMEHTHPOBAHO.
[IpenogaBarenb cienuT, 4TOOBI BBICTYIUIEHHE HE CBOAMIOCH K IIPOCTOMY BOCIIPOM3BEICHHIO TEKCTa,
HE JOIYCKaeTCsl IPOCTOE YTEHHE COCTABICHHOIO KOHCIIEKTa JOKJIaaa. BeicTynaronmii Takke T0JDKEH
OBbITH FOTOBBIM K BOIIPOCAM ayJJUTOPUU U JUCKYCCUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH U KayeCcTBAa MOJTOTOBKH 00Y4aeMbIX MOKET MPOBOAUTHCS
KaK Ha NPaKTUYECKUX, TaK U JIEKIUOHHBIX 3aHATHUSAX. [IpoBepky KadecTBa YCBOEHMsI MarepHalia
MOKHO IPOBOJUTH B BUJE INHUCBMEHHOIO WM YCTHOIO OIIPOCa, TeCTa WU KOJUIOKBHYMa II0
BOmpocaMm, C(HOpPMYJTUPOBAaHHBIM Ha OCHOBE YUYEOHBIX BOIPOCOB TEOPETHUYECKOTO Kypca
JUCLUIUINHBI.
CamocTosTenbHas padoTa IpeanoaraeT: CaMOCTOSATENIbHOE U3yUEHUE OTJIEIbHBIX BOIIPOCOB
[0 JUTeparype, NPeAsIoKEHHOM MpernojaBaTeseM; MOArOTOBKY K BBIMOJIHEHUIO J1a00paTOPHBIX
paboT; pelieHwe 3ajnad, 3aJaBaéMbIX Ha JIOM; [OATOTOBKY K BBIIOJHEHUIO 33JaHUi B
KOMIIBIOTEPHOM KJIacCe.
OCHOBHBIMHU BUJIaMH ayAUTOPHOM pabOThI CTYI€HTOB SIBJISIOTCS:
* 3aI1Ch, YCBOEHUE, 00CYX/IEHUE JICKIIHIA;
* BBIIIOJIHEHUE 3aJJaHUH HA IPAKTUUECKUX 3aHATHUSAX;
* 3aIUTA OTYETOB IO MPAKTUYECKUM 3aHATUSAM,
* pelIeHue 3a1ay;
* 3anUTa pedepara, NpoekTa, CTaTh,
* 3aIIMTa CAMOCTOSITENIbHBIX U KOHTPOJIbHBIX PaloT;
* cJla4ya DK3aMEHOB.
JlekuuoHHblIii Kypc (3 cemecTp)
Jlexuus 1. KBaHTOBass MexaHMKa M KBAHTOBAsl TEOPUS MOJIS.
Jlexuus 2. @usnka BEICOKUX dHEpruil. Teopust pensTUBUCTCKOM CTpyHBI. CylepCTpyHBI.
Tembl NpaKTHYECKHX 3aHATHI (3 cemecTp)
[TpakTnueckoe 3ansatue 1. KBanToBas MexaHuka v KBaHTOBas TEOPUs MOJIS.
[Tpaktuyeckoe 3anstTHe 2. Dusnuka BBHICOKMX »HHepruil. Teopus peNSITUBUCTCKOM CTPYHBI.
CynepcTpyHbl.
[Tpaktuyeckoe 3ansatue 3. Kimaccuueckast Teopusi CBOOOJHBIX MOJIEH.
[TpakTrueckoe 3ausatue 4. Knaccuueckas Teopusi CBOOOAHBIX MOJIEH.
[TpakTuyeckoe 3ansTue 5. KBaHTOBas TEOpHUsi CBOOOTHBIX MOJIEH.
[Tpaktudeckoe 3anstre 6. KBaHTOBast TEOpHsT CBOOOTHBIX MOJIEH.
[Tpaktuyeckoe 3austue 7. CUHTYIsApHbIE QYHKIIUH U PETYIpU3aIiHsl.
[Tpaktudeckoe 3anstue 8. CuHTYIApHBIC QYHKIINH U PETYISIPU3aIHsL.
[TpakTtuyeckoe 3ausaTre 9. YCKOPUTEIN 3apsDKEHHBIX YaCTHIL U SACPHBIC PEaKTOPHI.
[Mpaktudeckoe 3anstue 10. YckopuTenu 3apsHKEHHBIX YaCTHIL U SIIEPHBIE PEaKTOPHL.
Jlekunonnsblii kKypc (4 cemecTp)
Jlexuus 1. Actpodusuka BHICOKUX SHEPTUH.
Jlexuus 2. Témuasa marepusi Bo BeceneHHOM U €€ BO3MOXHAasi TPUPOJIa.



TeMbl NpakTUYeCKUX 3aHATHH (4 ceMecTp)

[Tpaktuyeckoe 3anstue 1. Actpodusnka BEICOKUX IHEPTHA.

[TpakTuueckoe 3anstue 2. TéMHas matepus Bo BeeneHHOM 1 €€ BO3MOXKHAs TPUPO/IA.

[TpakTuyeckoe 3ansaTre 3. Moaenb peITUBUCTCKON CTPYHBI B (PU3UKE DJIEMEHTAPHBIX YACTHII.

[TpakTrueckoe 3ausatue 4. Mojenb pelnsITUBUCTCKON CTPYHBI B (PU3HKE SJIEMEHTAPHBIX YaCTHIL.

[TpakTrueckoe 3ansaTue 5. Matemaruueckuil anmnapaTr CynepcUMMETPHH.

[TpakTrueckoe 3ansatue 6. MaTremaruyeckuil anmnapat CynepcuMMETPHH.

[TpakTnueckoe 3ansatue /. Monens Becca-3ymuHo.

[TpakTuueckoe 3anstue 8. Mozaenp Becca-3ymuHo.

[TpakTueckoe 3ausatue 9. CynepcuMMeTpuyHas KaauOpOBOYHAsS TEOPHSL.

[Tpaktuyeckoe 3anstue 10. CynepcumMeTpuyHas KaauOpoBOUHAs TEOPUSI.

7. IlepeyeHb OCHOBHOH H JONMOJHHUTEIbHOH yuyeOHOH JHuTeparypbl, UHTepHeT-pecypcoB,
He00XO0AMMBIX /151 OCBOCHHS TUCHHUIINHBI

3 cemecTp
OcHoBHas1 JInTeparypa

1. boromo6os, H. H. KBanToBsie nosis : yuebHoe nmocodue / H. H. boromo6os, /I. B. Ilupkos. -
3-e m3n., mom. - MockBa : duzmarimr, 2005. - 385 c¢. - ISBN 5-9221-0580-9 ; To xe
[DnexTponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=75464.

2. Jwupak, II. Jleknuu mo kBaHTOBOM Teopuu mois / I1. Jlupak ; mep. ¢ aHmL mox pen. A. A.
Coxkonoga ; niep. ¢ anri. b. A. JIsicoBa. - Mocksa : Mup, 1971. - 242 c. ; To xe [DneKTpoHHBIH
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=495580.

3. CoxonoB, A. A. KsantoBas Tteopus mons / A. A. CoxonoB. - MockBa ; Jlenunrpan :
['ocynapcTBeHHOE M31aTEIBCTBO TEXHUKO-TEOPETHUECKOM uTeparypsl, 1952, - 783 c. ; To xe
[DnexTponnsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=474130.

4. CoxonoB, A. A. KanroBas teopust noins: (n3bpanasie Bompockl) / A. A. Cokonos, /. .
HBanenko. - Mocksa ; Jlenunrpay : ['ocymapcTBeHHOE U3[1-BO TEXHUKO-TEOPETUYECKOM JIUT.,
1952. - 779 c. - ISBN 978-5-4475-1955-1 ; To xe [Dnekrponusni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=255773.

5. MHUeanenko, M. JI. Knaccuueckas teopus moiisi: HoBbie mpoOiemsl / JI. JI. MBanenko, A. A.
Cokonos. - U3n. 2-e. - Mocksa ; Jlenunrpay : ['ocyqapcTBeHHOE M3/IaTENbCTBO TEXHUKO-
Teopernueckoil nurepatypbl, 1951. - 480 c. ; To xe [Dnexrtponnsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=483331.

JonosHuTeILHASA JTUTEpPaTypa

1. bnoxunues, /I. 1. OcHoBbl kBaHTOBOI Mexanuku / JI. W. brnoxunues. - uzn. 5-e, mepepad. -
MockBa : Hayka, 1976. - 664 c. ; To xe [Onekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=495577.

2. Coxonos, A .A. KantoBas mexanuka / A. A. Cokoios. - U3xa. 2-e. - Mocksa : 13narenscTBo
«[IpocBemenuey, 1965. - 641 c. ; To xe [OnekrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=474073.

3. Hupak, I1. Cobpanue HayuHbIX Tpy0B : B 4-x T. / I1. lupak ; oTB. pen. u coct. A. J[. CyxaHoB. -
Mocksa : ®usmatnut, 2002. - T. 1. KBantoBas Teopusi (MoHorpaduu, jekuuu). - 699 c. -
(Knaccuku Haykm). - ISBN 5-9221-0201-X ; To xe [DOnekrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=83033.

4. Coxkonos, A. A. Penstusucrckuit snextpos / A. A. Cokonos, 1. M. TepHos. - Mocksa : Hayka,
1974. - 393 c. ; To xKe [DnexTpoHHbIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=483322.

5. Edwumos, I'. B. HenokanbHbie B3anMO1eHCTBYS KBAHTOBAaHHBIX TOJIEH : HayuyHOoe n3fnanue / . B.
EdpumoB. - MockBa : Hayka, 1977. - 373 c. ; To xe [Dnextponusiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=499398.

4 cemecTtp
OcHoBHas1 JiuTEpaTypa

1. Kanutonos, M. M. Beenenue B ¢pusuky siapa u yactui: yueonuk / 1. M. Kanuronos. - 4-e uzf.
- MockBa : ®wusmarmut, 2010. - 512 c. - [Onektponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=75503.
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[lupoxkos, 0. M. Snepuas ¢usuxa / FO. M. lllupokos; H. I1. FOaun. - U3n. 2-e, nepepad. -
MockBa : Hayka, 1980. - 728 c. [Omnektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=450094.
CusyxuH, 1. B. O6muii xypc ¢pusuku : yueObnoe nocobue : B 5 Tomax / J[. B. CuByxun. — 2-e
u3a., crep. — Mocksa : @usmariur, 2002. — Tom 5. AtomHas u snepHas pusuka. — 783 c. —
Pexum JOCTyIa: o MIOIIUCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=82991 (nara obpamenus: 22.06.2023). —
ISBN 5-9221-0230-3. — TekcT : 3MeKTPOHHBIH.
Okynb, JI. b. DnemenTaproe BBeneHue B (pu3uky sneMeHTapHbiXx vactui / JI. b. OkyHb. -
MockBa : @wusmarmur, 2009. - 126 c. [OnekTponnsiii  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=76603.
®opros, B. E. ®u3nka BEICOKUX TIOTHOCTEH dHepruu : MmoHorpadus / B. E. ®oprtos. - MockBa
: @mmatiut, 2013. - 712 c. - ISBN 978-5-9221-1468-4. ; To »xe [DneKkTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=275471.

JonosHUTEILHAS JIUTEPaTypa
bapcykos, O. A. OcHOBHI (u3uKH aTOMHOTO sapa. Snepusie TexHomorun / O. A. bapcykos. -
MockBa : @®wusmaraut, 2011. - 560 c. [Onekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457408.
BeiinOepr, C. I'paBuTanuss M KOCMOJIOTHS: TNPUHUUIBI M HPUIOXKEHUS OOIIeH Teopuu
otHocutensHoctu / C. BelinGepr ; mon pea. S. A. CmopoauHckoro ; mep. ¢ anria. B. M.
Hy6osuk, D. A. Taruposa. - MockBa : Mup, 1975. - 695 c. [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=481489.
Yunep, [. I'paBuranus, aeiitpuro u Beenennas / 1. Ywuep. - Mocksa : M31-Bo uHOCTp. JIHT.,
1962. - 405 c. - URL.: http://biblioclub.ru/index.php?page=book&id=44299 .
Jlykam, B. H. ®usnueckas kocmonorus / B. H. Jlykam, E. B. Muxeesa. - Mocksa : ®u3maTiur,
2010. - 400 c. [ DJIeKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82900.
['pu6, A. A. OcHOBHBIE TIPEJICTABICHUS COBPEMEHHOM KOCMOJIOTHH : yuyeOHoe mocobue / A. A.
I'pub. - MockBa : ®wsmamiur, 2008. - 107 c. [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68861.

HNHuTepHeT-pecypcsl

biblioclub.ru — 9BC «YHuBepcuterckass OMONMOTEKa OHJIAWH» — DJIEKTPOHHAss OMOIHOTEKa,
oOecrnieunBaromias JOCTYI BBICUIMX U CPEJHUX Y4EOHBIX 3aBEACHMM, MyOIMUHBIX OMOIMOTEK U
KOPIIOPAaTUBHBIX TOJIb30BaTeNel K Hamboiee BOCTpEOOBaHHBIM MaTepHagamM y4yeOHOW W
HAay4YHOM JIMTEPATypbl MO BCEM OTPACIAM 3HAHUM OT BEIYIIUX POCCUHMCKUX H3JATENbCTB.
Pecypc conmepxut ydeOHUKH, ydyeOHBIE MOCOOHMS, MOHOrpaduu, MEPHOAUYECKHE H3JaHUs,
CIIPaBOYHHKH, CIIOBApH, SHIIUKIIONEANH.
els.ulspu.ru — caiit 9bC Hayunas 6ubmuorexka ®I'bOY BO "VibsHOBCKHMI rocyaapCcTBEHHBIN
negaroruyeckuii  ynuBepcurer umenn WM. H. VYaessHoBa", comepkammii CChUIKM Ha
oOpa3oBaTenbHble (3MEKTPOHHO-OUOIMOTEUHbIE CHUCTEMBI, KaTalor OHOTMOTEYHBIX CaWTOB,
METOJMYECKHE PEKOMEHJAIMN) M Hay4yHble pecypchl (HayudHbl€ 3JIEKTPOHHbIE OMOIMOTEKH,
Hay4YHBIE DJIEKTPOHHBIE U3ATEIHCTBA).
bibl.ulspu.ru - caiit Hayunoit Oubmmuoreku ®I'BOY BO "VibsSHOBCKHII TOCYIapCTBEHHBIN
neparorndeckuil yauBepcuteT umenu M. H. YaepsHOBa", comepkaiue 371€KTPOHHBIA KaTaior
KHHT 1 )KypHAJOB.
Wurepuer-Bepcust xkypHana "Ycnexu ¢usndeckux Hayk" http://ufn.ru/.
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