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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl
Juctumuimaa «KBanToBast Teopusi mojs M (U3MKA DJIEMEHTApHBIX YAaCTHID) OTHOCUTCS K
JUCHUIIMHAM 00s3atenbHOM 4acTu broka 1. Jlucumrumasl (Momymnu) Momysist MeTomosiorus
ucclieIoBaHusl B 00pa3oBaHUM Y4eOHOrO IJIaHa OCHOBHOW MPOQECCHOHAIBHONH 00pa3oBaTeIbHOU
IPOrpaMMbl BBICIIET0 OOpa3OBaHUs — MPOTrpaMMbl MAarucCTpaTyphbl MO HANPABIECHUIO MOATOTOBKU

44.04.01 TIlemarormueckoe oOpa3oBaHWE, HamNpaBlIeHHOCTh (mpoduiib) 00pazoBaTEIBHON
nporpammel «lIproputeTHble HalpaBieHUs HAyKUd B (U3NYECKOM 00pa30BaHUU», OUHON (OPMBI
00y4eHUsI.

1. Ilepeyenb MJIaHMpPYeMbIX  Ppe3yJbTaToB  o00yueHusi (oOpa3oBaTesIbHBIX

pe3yJIbTaToOB) MO AMCHUILIMHE

Hesab0 ocBoCHUs qUCIHMIUTHHBI «KBaHTOBast TeOpus MOl U (PU3HMKA SJIEMEHTAPHBIX YaCTHID)
NOJArOTOBKA MAarucTpa, BIAJCIONIETO COBPEMEHHBIMU TEOPETUUYECKUMHU 3HAHUSAMH, METOAAMHU
HAYYHO-HCCIICIOBATEIbCKOH  pabOThl W NPUKIAJHOW  JICATEIBHOCTH B  MEAarOrHYecKoro
o0pa3oBaHus B 001aCTU (QUBHKH.

3agayveii 0OCBOCHUS TUCIUIUIMHEI SBIISETCS MOJTYYSHHE CTyJeHTaMH Habopa 3HaHUN, YMEHUI
Y HAaBBIKOB 110 KBAHTOBOW TEOPHUHU OIS U (PU3UKE IIEMEHTAPHBIX YaCTHII.

OCHOBHBIMU BUJAMH 3aHSATHH SBIAIOTCS JIEKIWU U MpakThyeckue 3aHsaTus. [Ipaktuueckue
3aHATUS TTO3BOJIAIOT MarucTpaHTaM NproOPECTH 3HAHUS U HABBIKK B 00JIACTH TEOPHUU TPABUTALUH U
UX NPWIOKCHUH B 3a/1a4aX TEOPETHUECKON (DUBUKH.

ObnactaMu TPOQecCHOHATBHON NEATEIFHOCTH MAarucTpoB, Ha KOTOPBIE OPHEHTHPYET
JMCIUTUIMHA, SIBIITIOTCS MCCJICIOBATENbCKAs JESATEIBbHOCTh M €€ TNPUIOKEHUE B (PU3HMUSCKOM
00pa3oBaHuH.

OTOT KypC ONMUpAEeTCsl Ha 3HAHUS M HABBIKH, NMPHUOOPETEHHBIE B paMKaX KypcoB «OCHOBBI
TEOPETUYECKON (U3UKM» W JUCHUIUIMH 10 BBIOOPY, HM3YYCHHBIX B TNEpUOJ OOy4YeHHS B
OakanaBpuare.

B pesynbraTte OCBOGHHS TpPOTpaMMbl MAarucTpaTypbl OOYYArOIIMHCS JIOJDKCH OBJIAICTh
CIIEAYIONIMMHU pe3yJabTaTaMd OOydeHHUs 1o aucuuiuimHe «KBaHTOBasi Teopus moiisi W (U3UKa
AJIEMEHTApHBIX YacTUID (B TaOJUIE MPEICTaBIEHO COOTHECEHHE O00pa30BaTENbHBIX PE3yJIbTaTOB
00yYeHUS MO JUCIUIIMHE C UHIUKATOPAMH JOCTHKECHUSI KOMITCTCHITUH )

KommereHmust 1 MHIUKATOPHI €€ OO0pa3zoBarenbHbIe Pe3yIbTAThI JUCIUTUTAHBI
JOCTHKEHUS B TUCLIUTUIMHE (aTamnbl GopMUpPOBAHUS AUCHIUTIINHBI)

OOHOBJIEHHS COJIepKaHUs 00pa30BaHUS
0 TMCUUIUIMHAM (KypcaM) MpeAMETHOM
00J1acTH HanpaBJIeHHOCTHU (TIpOduIIs)
MarucTpaTypsl ¥ TpaHchHOopMaIiu
nporecca 00y4eHus; METo/bl paboThI ¢
Hay4yHOU MH(pOpMannei;

MIpUEMbIl TUIAKTUYECKON 00paboTKH
Hay4yHOU MH(pOpMaMU B LEsIX e
TpaHcopmanuu B yueOHOE copepiKaHue,
NIIK 5.2. YMmeeT: BeCTH IOUCK U aHAIU3
Hay4YHOH MH(OpPMAINH; OCYILECTBIISATH
JTUIAKTHYECKYI0 00pabOTKY U aJanTaIfio
HAYYHBIX TEKCTOB B IIEJISIX UX MIEPEBOJIA B

3HAET yMeeT BJIAJICET
ITK-5 Cnoco6eH ocyIiecTBIATh MOKCK, OP-1 3nHaer OP-2 ymeer OP-3 Bnazeer
aHain3 1 00pabOTKy HayqHOM TEOPETUUECKHE | pPelIaTh MeToaMHu
nH(OpPMAaIIUY B LENIX UCCIEI0BaHUS OCHOBBI 3a/1a4u KBaHTOBOM
npobieM 00pa3oBaHUs B IPEAMETHOM KBaHTOBOM KBaHTOBOM TEOPHH TOJIS U
00J1acTH HanpaBIeHHOCTHU (TIpoduIIs) TEOPHUM MOJISI U | TEOPUU NOJSA U | (PUBHKU
MarucTparypsl ¢buzuku bu3uku 2JIEMEHTAPHBIX
UIIK 5.1. 3HaeT: MCTOYHUKHU HayYHOU JIIEMEHTAPHBIX | DJIEMEHTAPHBIX | YACTHII.
nH(popMaIuu, He0OXOMMOMN TSt JaCTHII, JaCTHII,




y4eOHbBIC MaTEPHAITBI

NIIK 5.3. Braneet: MmeTogaMu pabOTHI ¢
Hay4YHOU MH(pOpManuei U yaeOHbBIMU
TEKCTaMHU.

2.  OO0beM IMCUMIUIMHBI B 324€THBIX eHHUIIAX ¢ YKA3aHHEM KOJHYECTBA aKaJleMUYeCKUX
4YacoB, BblJIeJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4aroluxcs ¢ npenojaasaresieM (110 BUaIam
Y4eOHBbIX 3aHAATHI) U HA CAMOCTOSITEJIbLHYIO Pa00Ty 00y4arommXxcs
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3. Conep:xxanue TUCHUILIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jejiaM) ¢ yKa3aHHeM

OTBCACHHOI'0 HA HUX KOJINYECTBA AKAACMHUICCKHUX YaCOB U BU/10B y‘-leﬁl—[l)IX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUYECHIBA AKAOEMUUECKUX UACO8 U
61008 YUeOHBIX 3aHAMUIL

KonngectBo yacoB no ¢popmam
OpraHu3alnuu 00y4eHus
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3 cemecTp
2 2 0 9
Tema 1. KBaHTOBas MEXaHHKa U KBAHTOBAsI TEOPUS MOJIS.
Tewma 2. ®usnka BBICOKUX 3HEPTUi. Teopus pensiTHBUCTCKON 2 2 0 9
cTpyHbl. CynepCcTpyHBl.
. 0 4 0 9
Tewma 3. Kitaccuueckasi Teopusi CBOOOTHBIX TTOJIEH.
. 0 4 0 10
Tema 4. KBanToBast Teopusi CBOOOIHBIX MOJIEH.
0 4 0 10
Tema 5. CunrynspHblie (QYHKIIMU U peryssipu3aiys.
Tema 6. YckopuTenu 3apspKEHHBIX YacTHIL U SITIEPHBIE 0 4 0 10
PEaKTOpHI.
Hroro no 3 cemecTpy 4 20 0 57
4 cemecTtp
2 2 0 9

Tema 7. Actpodusnka BEICOKUX SHEPTUH.




Tewma 8. Témuas marepus Bo BecenenHol 1 €€ BO3MOXKHas 2 2 0 9
MIPUPOJIA.
Tema 9. Mopenb pelnsITUBUCTCKOM 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. CynepcumMmeTpruvHas KaTuOpOBOYHAS TCOPHS. 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 (pazoeyos) OUCUunIuHbl

Kparkoe conep:xanue kypca (3 cemectp)
Tema 1. KBanTOBasi MEXaHUKA ¥ KBAHTOBAsl TEOPHUSA MOJIA.
OcHOBHBIE (PU3MUECKUE TPHUHIUINBI, MAaTEeMaTHYECKAE METOJbl KBAHTOBOW MexaHHWKH. OCHOBBI
KBAHTOBOM TE€OPUH I0JIsA, OOIME PUHLIUIIBI KBAHTOBAHUS BOJHOBBIX HOJIEH.
Tema 2. ®u3znka BbIcOKMX IHepruii. Teopusi peasitTuBucTckoi crpyHbl. CynepeTpyHbl.
@dusnKa BBICOKUX SHEPrMi Kak paszzien (pU3MKH 3JEMEHTapHbIX 4acTul. Mojenb peasiTUBUCTCKON
CTpYyHBI B (hr3uke aapoHoB. CyNepCUMMETPHSI U CYIEPCTPYHBI.
Tema 3. Kinaccuueckasi Teopusi CBOOOIHBIX MOJIEH.
JlarpanxeB ¢opmanusM, Teopema Hérep u nunamuueckue nHBapuaHThl. CKaIsipHOE, BEKTOPHOE, U
CIIMHOPHOE HOJIE.
Tema 4. KBantoBasi Teopusi cBOOOIHBIX MOJEH.
[Toctynar kBaHTOBaHUS BOJIHOBBIX IoJiel. COCTOSTHUE BaKyyMa U NIEPECTAaHOBOYHBIE COOTHOILLIEHUS.
CkansipHO€ U BEKTOPHOE MOJIsl. DJIEKTPOMArHUTHOE ¥ CIIMHOPHOE TOJI€.
Tema S. Cunrynsipabie pyHKIHMH U peryJisipu3anus.
Oyukuuu ['puHa u ux perymspusauus. [IpuBenenne k HopManbHO popme. Teopema Buka ans
HOpMalibHBIX ~ Mpou3BeAeHud. KosdounuentHsle QyHKIUM U yMHOXKEHHE ONEpaTOPHBIX
BBIPAKCHUI.

Kpartkoe cogep:xxanue kypca (4 cemectp)
Tema 6. YckopuTesn 3apsizkeHHbIX YACTHUII U SI/IePHbIE PeaKTOPbI.
Konnaiigepsl, HakonuTenbHbIE Kojbla. YcTpoiictBo. JlocTtonHcTBa. IlpumMepsl aelcTByromux u
IIPOEKTUPYEMBIX KOJUTAWJIEPOB.
Tema 7. AcTpodu3uKa BICOKUX JHEPIHii.
DOHepreTu4yeckuil CreKTp MEePBUYHOIO KOCMHYECKOIO M3JyYEHHUS U €ro OCHOBHBIE OCOOEHHOCTH.
SnepHblil cocTaB MEPBUYHBIX KOCMUYECKHUX Jydell M ero OCOoOEHHOCTH. PacrmpocTpaHEeHHOCTbH
AJIEMEHTOB BO BceneHHol 1 B KoOCMUYeCKuX Jiydax. MHTepnperanus pa3inyui.
Tema 8. Témuast MmaTepusi Bo BcesieHHOM M €€ BO3MOsKHasI IPHPOJA.
TémHass marepusi B rajakTHKaXx M CKOIUIEHUSX TrajakTHUK. bapuonHas u HeOapuoHHas TEMHas
marepusi, WIMP-yacTuupbl.
Tema 9. MoaeJib peiITUBHCTCKON CTPYHBbI B (PM3HKeE 3JIEMEHTAPHbBIX YaCTHII.
OyHKIMOHAN JCUCTBUS U PEISATUBUCTCKOW CTPYHBI M JarpanxkeB (opmanu3m. ['aMHIBTOHOB
dbopmanu3m u kBanToBanue. CTpyHHas Mojieib OapHoHa.
Tema 10. MaTemMaTH4ecKHH anmapar cynepcuMMeTPHH.
Anrebpa cynepcUMMETpUU, €€ HEMOCPEICTBEHHbIE CIEACTBUSA. AJIbTEpHATUBHBIE MOAXOIBI K
anreOpe CyrnepcuMMETPHUH.
Tema 11. Moaean Becca-3ymuno.
YerslpéXMEpHast MOJEIb C JIMHEHWHBIM IPEACTABICHUEM IpyIIbl cynepcuMMmerpuu. Iloctpoenue
npeoOpa3oBaHusl CyNepCUMMETPUM, KOMMYTAaTOp JABYX IpeoOpa3oBaHuil. BoccraHoBieHue
JarpaHkuaHa 1o npeoOpa3oBaHHIM.



Tema 12. CynepcuMMeTpUYHAsA KAJTMOPOBOYHAS TEOPHUS.

AbGeneBa kamuOpoBouHas rpymnma. Kommyratop npeoOpa3oBaHUS — CyNEpCUMMETPUU U

KauOpoBOoUHOro NpeoOpa3oBanus. BoccraHOBIEHNE HHBAPUAHTHOTO JICHCTBHUS.

4. TlepeyeHb Y4YeOHO-METOAMYECKOr0 oOecreyeHHsl [Jisl CaMOCTOSATEJIbHOH  padoThl
o0yvyammxcs M0 AMCHUILIHHE

CamocrosTenbHas paboTa CTYyIEHTOB SBISETCS 0co00i (opMoii opraHu3anmuud y4eOHOTO
nporecca, IpeACTaBisAoLias Cco0OH IUIAHUPYEMYH0, IO3HABATENbHO, OPraHU3ALUOHHO U
METOAMYECKH HAMpaBIIeMyl0 JAEATEIbHOCTh CTYAEHTOB, OPHUEHTHPOBAHHYIO Ha JIOCTHKCHHE
KOHKPETHOIO  pe3yibTaTa, OCYLIECTBIsIEMyl0 0e3  npsAMOM  MOMOIIM  IpernojaBaTelis.
CamocrostenbHas paboTa CTYJEHTOB SIBISETCS COCTAaBHOW 4acTbio y4eOHOW paOOThl M HMEET
LENBI0 3aKpeIUIeHHe W YIiyOJIeHUE IOJyYeHHBIX 3HAHWN M HAaBBIKOB, MOWUCK W TPHOOpETCHHE
HOBBIX 3HaHUH, a TAKXK€ BBIIIOJHEHHUE YUEOHBIX 3a/laHUM, TOATOTOBKY K MPEACTOALIMM 3aHATHIM U
3auéry. OHa mpeaycMaTpuBaeT, Kak MpaBWiIO, pa3paboTKy pedeparoB, HAMHMCAHUE M 3aAIIUTY
JIOKJIa/I0B WJIM NPOEKTOB, BHIIOJIHEHUE TBOPUYECKUX, MHIUBUYaJIbHBIX 3aJJaHU B COOTBETCTBUM C
yueOHOIl mporpamMMmol (TeMaTHYECKUM IUIAHOM H3Yy4YeHHMS JUCHMIUIMHBI). Tema s Takoro
BBICTYIIJICHUST MOXET ObITh IpPE/UIOKEHa IperojaBaTeseM WIM H30paHa caMMM CTYAEHTOM, HO
MaTepuall BBICTYIUIEHHS HE JIOJDKeH JIyOJIMpoBaTh JIEKIMOHHBIM Marepuai. PedepaTtuBHBbIi
MaTepual CIY)KUT JIONOJIHUTENbHOW HMHpopManuei ans paboTbl Ha J1a0OpPATOPHBIX 3aHATHUSX.
OcHOBHas 1IeTh JaHHOTO BUJAa pabOTHI COCTOUT B O0OYYEHUH CTYACHTOB METOJIaM CaMOCTOSITEIIbHON
paboThl ¢ y4yeOHbIM MaTepHagoM. (sl MOJHOTHI YCBOEHMSI TE€M, BBIHECEHHBIX Ha JIaOOpaTOpHBIE
3aHsATUA, TpeOyercs pabora ¢ mepBoucTOYHMKaMU. Kypc mpeaycMaTrpuBaeT CaMOCTOSITEIIBHYIO
paboTy CTYIEHTOB CO CHelMalnbHOM Hay4yHoM Jsureparypoil. Crenyer OTMETHTb, UTO
camocTosiTeNibHast paboTa CTYICHTOB pe3yJbTaTHBHA JIMIIb TOTAA, KOTJa OHA BBIMOIHACTCS
CHUCTEMaTHUYECKH, IIJITAHOMEPHO U LI€JICHAIIPABICHHO.

3amaHus ISl CaMOCTOSITENIFHOW paboThl MPEAyCMAaTPUBAIOT HMCIIOJIB30BaHHE HEOOXOIMMBIX
TEPMUHOB U IMOHATUH 1O mpobiematuke Kypca. OHM HaleIMBAaIOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHIO M3y4aeMOT0 MarepHaja, MOUCK OuOiImorpaduueckoro marepuaia M dJIEKTPOHHBIX
UCTOYHHUKOB MH(POPMALIUHU, WUTIOCTPATUBHBIX MaTepHajoB. 3aJJaHUus 110 CAMOCTOSITEIbHON paboTe
JTAIOTCS TI0 TeMaM, KOTOpbIe TPEOYIOT JONOJHUTENBHON MPOPaOOTKH.

OO0t 06bEM caMOCTOATETFHON PaOOTHI CTYACHTOB MO AUCHUIUIMHE BKIIOYAET ayTUTOPHYIO
¥ BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO PadOTy CTY/IEHTOB B TEUCHHE CEMECTPA.

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

BreaymuTopHas camocTosiTenbHas paboTa ocymecTBisieTcst 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, HAyYHbIX IPOEKTOB, CTATHH.

Mamepuanvi, ucnonv3yemvie 014 MeEKyuie20 KOHMPONA YCHEGAEMOCHU O00YyUAIOUWUXCA NO
oucuuniune
KonTpoJibHasi pa6oTa - NOAroTOBKA HAYYHOH My0IUKALNH.
IIpumep KOHTPOJILHOM padoOTHI.
KonTponbhas pabora 1. Bapuanr 1.

1. CKOJTbKO TIPOTOHOB M HEHTPOHOB COIEPKHT AAPO aToMa ¢ Li? OnpenenuTs paauyc, TMameTp U
06BEM aToMHOTrO sitpa o Li.

2. HaiiTu ¢ moMompio TaOIMYHBIX 3HaYEHHUI M30bITKA Macchl HYKJIMJIOB, SHEPTUIO CBSI3U HA OJIUH
HYKJIOH B sjipe 5 Li .

3. OnpenenuTh SHEPruI0, KOTOPask BBIIEIUTCS MPU 00pa30BaHUM U3 MPOTOHOB M HEHTPOHOB S7EP
remus ;He wmaccoit Ir. Macca *He=4.00260 a.e.m., macca 'H=1.00783 a.e.m., Macca
HelTpoHa=1.00867 a.e.M.



4. Ilpu panuoakTUBHOM pacnaje sjaep Hykauna A oOpasyercs paguoHykiaup A, . MX mocTosHHbIE

pacmana paBubl A, U A,. Ilonaras, uro B MomenT t =0 mpenapar copepan TOJIBKO A1pa HYKJIUAa

A, B xomuuectse N,,, onpeaeauTe MOMEHT BpeMeHH t

KOIZla KOJHMYECTBO sAep Hyknauaa A,

m?

OKa3bIBACTCA MaKCHUMaJIbHBIM.

5. CKOJIBKO Temna Bhlieisercss Tmpu obpaszoanuu 1 r ,He wu3 neiitepusa? HamucaTh snepHyro

PEaKITHio.

Kpurepuu oneHnBanus:

3a mpaBHJIbHOE pereHue 1 3aaa4un — 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.

Ilepeuens Tem pedepaTtoB (3 cemecTp)
dyHaMeHTaIbHbIE TPOOJIEMbl KBAHTOBOM TEOPUH TOJIS.
®u3uKa BBICOKHX SHEPTUM.
Teopus pelasiTUBUCTCKON CTPYHBI.
Moenb pelasITHBUCTCKOW CTPYHBI B (DU3HMKE aAPOHOB.
Teopus cynepcTpyH.
CynepcuMMeTpHst U CyepCTPYHBI.
Knaccuueckas Teopust CBOOOIHBIX MOJEH.
Knaccuueckas Teopust cBoOomHbix moneld. JlarpamxkeB ¢opmanmsm, Teopema Herep wu
JUHAMHU4YeCKHe NHBapUaHThl. CKaJIspHOE, BEKTOPHOE, U CIIMHOPHOE IOJIE.
KBanroBas Teopusi cBOOOIHBIX HOJIEH.
KBanToBas Teopust cBoOOOHBIX nosiei. [locTynaT KBaHTOBaHMsI BOJIHOBBIX IOJIEH.
Cunrynsipasie QYHKIIUH U PETYISIpU3aIHsL.
CocTosHHE BaKyyMa U IEPECTAaHOBOYHBIE COOTHOLLIECHUS.
CkansipHO€ 1 BEKTOPHOE MOJIS.
DIEKTPOMarHUTHOE U CIIMHOPHOE I0JIE.
®yukuuu ['puna u ux perynspusanus. [Ipusenenue k HopMaabHON Qopme.
Teopema Buxka mis HopMmanbHbIX npousBeaeHuil. Koadduuuentuoie GyHKIMM U yMHOXEHUE
ONEPATOPHBIX BBIPAKECHUM.
ITepedyenn Tem pedepartos (4 cemecTp)
Yckopurenu 3apspKEHHBIX YaCTHIL.
Konnaiinepsl, HakonuTenbHble KOJbLA. Y cTpoiicTBo. JlocTonHcTBa. [IpuMepsl AeHCTBYIOMIUX U
IIPOEKTUPYEMBIX KOJUTAWJIEPOB.
SnepHble peaKTOPBHI.
Actpodu3uka BBICOKMX OJHEpruil. ODHEPreTUYeCKUi CHEKTp MEPBHYHOTO KOCMHUYECKOTO
U3JIY4YEHUs U €r0 OCHOBHbBIE OCOOEHHOCTH.
Témuas marepus Bo BeeneHHOM.
Moenb peasITUBUCTCKON CTPYHBI B (PU3UKE HJIEMEHTAPHBIX YACTHII.
SnepHblif cocTaB MEPBUYHBIX KOCMUYECKHUX JIyuell U ero ocoOeHHocTu. PacmpocTpaHeHHOCTb
AJIEMEHTOB BO BceneHHoM 1 B KOCMUYECKHX Jiydax. MIHTepnpeTanus pa3induii.
Témuas marepus Bo BceeneHHON n €€ Bo3MOXKHas npupoja. TEMHas maTepusl B rajlakTUKax H
CKOIUICHHUSX TaJaKTHK.
bapuonnas n nebapronnas temnaast marepus, WIMP-gacTuisr.
OyHKIMOHAT JeHCTBUS s PENIATUBUCTCKOM CTPYHBI U JIarpaHKeB GOpPMaIU3M.
["amunbTOHOB (hOpMaIM3M U KBAHTOBAHHE.
CrtpyHHas Mozienb OapHoHa.
Anrebpa cynepcUMMETpHH, €€ HEMOCPEICTBEHHbIE CIEICTBHS. AJbTEPHATUBHBIE MOJIXOMABI K
anredpe CyrnepcCuMMETPHH.
MaremaTuueckuil anmnapar CynepcCuMMETpHUH.
Monens Becca-3ymuno. YerslpéxMepHass MoOJielib C JIMHEHHBIM MPEACTABICHUEM TPYIIIbI
CYIIEpCUMMETPHH.



16. CynepcummeTpruyHas KaTuOpOBOYHASI TEOPHSI.

17. llocTpoenre mpeoOpa3oBaHUs CYMEPCUMMETPHH, KOMMYTaTOp JABYX MpeoOpa3oBaHUiL.
Boccranosnenue narpankuana mo npeoopa3oBaHUsM.

18. CynepcummeTpuyHas kaauOpoBouHas Teopusi. AGeneBa KaInOpOBOYHAS TPYTINIA.

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

20. Kocmuueckue ayuu.

Jna camocmoamenvHoil n0020MO6KU K 3aHAMUAM RO OUCUUNTIUHE PEKOMEHOYEeM A
UCNOIb308aMb YUEOHO-MeMOOUUecKue 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., UepBou C. B. OcunoBsl f(R) Teopuun rpaBurtamuu / H. A.
Komenes, A. B. Hukonaes, C. B. YUepBon. — YabsHoBck, ®I'BOY BIIO «Yal'lly um. W.H.
VaesanoBay, 2015. — 38 c. (bubnuorexa Yal'IIVY)

3. UYepson, C. B. CkanspHble U KUpaJIbHbIE MOJSI B KOCMOJIOTHH : MOHOTpadusi / Mun-so obp. u
Hayku P®, ®I'BOY BIIO "Yal'TllY um. U. H. Vaeguosa". - Yaegnosck : ®I'bOY BIIO
"Val'TIY um. U. H. Yassaosa", 2015. - 215 c¢. (bubnuoteka Ynl'TIY)

4. Anrynmn, K. K. Teopernueckast ¢pu3znka aTOMHOTO si[pa M SJIEMEHTAPHBIX YaCTHIl: Y4eOHO-
metoaudeckoe nocodue / K. K. AntynuHn. - 2-e u3a. - Mocksa : Jlupexkr-Menua, 2014. - 71 c. -
ISBN 978-5-4475-0321-5 ; To  xe [DnexkTpoHHBIE  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240556.

5. IlpumepHble OLEHOYHbIE MATEPHAIbI JUIA MPOBeJeHUs TeKYyIero KOHTPOJIs
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallii 00y4alomuXcsl 0 JMCIHHILJIMHE
Oprannsanus ¥ NpoBeieHNEe aTTeCTALMU CTy/AeHTa

®I'OC BO B COOTBETCTBMM C MpUHUMIAMU bOJNOHCKOro mporecca OpUEHTUPOBAHBI
PEUMYIIECTBEHHO HE Ha cooOlIeHne o0yyarolmeMycs KOMIUIEKCa TEOPEeTUYECKUX 3HaHMM, HO Ha
BBIPa0OTKY y Marucrpa KOMIIETEHIIMH — JUHAMH4YeCKOro HaOopa 3HaHUM, YMEHMH, HaBBIKOB U
JUYHOCTHBIX KayecTB, KOTOpPbIE MO3BOJIAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pBIHKE
TPyZa ¥ YCHELHO IPOPECCHOHATIBHO PEAIN30BbIBATHCS.

B mpornecce OLEHKHM CTYAEHTOB MAarucCTpaTypbl HCIOJB3YIOTCS KaK TpPaAULMOHHBIE, TaK U
VMHHOBAIIMOHHBIE TUIIBL, BUJBI U (OPMBI KOHTPOJIS. [Ipy 3TOM nocTeneHHo TpaJuliMOHHbIE CPECTBA
COBEPIUECHCTBYIOTCS B PYCJI€ KOMIIETEHTHOCTHOTO IIOAXOAAd, a HWHHOBALMOHHBIE CPEICTBA
aJlanTUPOBAHBI JUIsl IOBCEMECTHOTO IIPUMEHEHUS B POCCUNCKOM By30BCKOM ITPAKTHKE.

ILleab npoBeaeHUsl aTTecTAllMM — IPOBEpKAa OCBOEGHUS OOpa30BaTEIbHOW MPOTPaMMBI
JTUCIUILIMHBL yepe3 chopMUpOBAaHHOCTh 00pa30BaTENbHbIX PE3YIbTATOB.

Tunel KOHTPOJIA:

Texymasi arrecrauusi: IpeJICTaBlIeHA CIEIYIOIUMH paboTaMu: OTYETHOCTH IO
71a00paTOPHBIM 3aHATHUSM.

IIpomexyTo4yHasi aTTecTalus OCYIIECTBIISIETCS B KOHIIE CEMECTPA M 3aBEpIIACT U3y4EHUE
JUCLUMIUIMHBL, TIOMOTaeT OLEHUTh Oojiee KpYHHBbIE COBOKYMHOCTM 3HAaHMW M YMEHHH,
dbopMupoBaHUE ONpeAeTEHHBIX KOMIIETEHIIUH.

O1EeHOYHBIMHM CpPEACTBAMM TEKYLIETO OLICHUBAHUS SIBIISIFOTCS: YCTHBIE ONPOCHI IO TEOPHH,
pemieHue 3anad, (GusMUecKkue IUKTAHThI, dBPUCTHUYECKas Oecela MO TeMe 3aHATHs, TPYIIOBOE
00CyXJ/IeHHEe TeMbl 3aHATH, 3alluTa pedepara WM MPOEKTa, KOHTPOJbHbIE paboThl. KoHTpoinb
YCBOEHMsI MaTepualla BeIETCs pEryJIipHO B TEYEHUE BCETO CEMECTPA Ha JJAOOPATOPHBIX 3aHSTUSX.

Neo CPEACTBA OHEHMBAHMNAI, OO6pazoBarenbpHbIE
H/H I/ICHOHBSyCMBIe JUIA Tekymero OLICHUBAHMUS I10KA3aTCIIA peByJ'H)TaTBI ]II/ICHI/IHHHHBI
(hopMupoOBaHVSI KOMITETEHITUH
1 OueHOYHbIE CPEACTBA JJs TeKYIIel OP-1 3HaeT TeopeTHYECKHE OCHOBHI
aTTeCTALMHU KBAaHTOBOM TEOPUU OIS U (PU3UKHU

0C-1 YCTHBIﬁ OITPOC I10 TCOPHH, 3JIEMEHTAPHBIX YACTHLI,
OC-2 pa3sHOypOBHEBbIC 3a/[a4 U 3a/1aHus, OP-2 ymeer pemars 3aja4i KBAHTOBOM
OC-3 ¢pu3nyeckuii TUKTaHT,




OC-4 »Bpuctuyeckas Oecena, TEOPHH TOJIS U (PU3UKH IIEMEHTAPHBIX

OC-5 rpynmoBoe o0cyxaeHueE, YaCTHII;
OC-6 3amura pedepara, MPOEKTa, CTATHH, OP-3 Binazmeetr MeTO1aMU KBAHTOBOM
OC-7 xoHTpOJBHASA paboTa TEOPHH TOJIS ¥ (PU3UKH IIEMEHTAPHBIX
2 O1eHOYHbIE CPEACTBA ISl MPOMEKYTOUHON | YACTHIL.
aTrecTaluu

sk3aMen (3 cemecTp), dKk3ameH (4 cemecTp)
OC-8 Dk3ameH B ycTHOH (hopme

Onucanne OIEHOYHBIX CPEJICTB M HEOOXOIUMOTO 000pyIOBaHUS (JIEMOHCTPAIIMOHHOTO

MaTepI/Iaﬂa), a TaK 2XC Impoucaypol M KpUTCPUHU OLCHUBAHHA HWHAUKATOPOB HOOCTHIKCHUA
KOMl'IeTeHI_II/Iﬁ Ha PAa3/IMYHbIX 3TaIllaX HUX (bOpMI/IpOBaHI/IH B IIPOOECCC OCBOCHUSA O6p&30BaTeHBHOI>'I
mporpaMMbl IpCICTABJICHLI B CDOHHG OLICHOYHLIX CPCACTB AJId TCKYIICTO KOHTPOJIA YCIICBACMOCTH
u npOMen(yTquoﬁ arrecraguu 1o JUCHHUIIIIMHE «KBanToBas TCOpHUA IMOJII U (1)1/13141(3 OJIEMCHTAPHBIX
qacTui».

Mamepuansi, ucnonv3yemole 0711 MEKyuse20 KOHMPOJia YCHeeaemMocmu 00y4auuxcsa no
oucyuniuHe
Martepuansl A OpraHu3aliy TeKyIIel aTTeCTalluy MPEACTABICHBI B . 5 MPOTrpaMMBbI.

Mamepuaﬂbt, ucnonbzyemoie onsa RPOMENHCYMOUHO020 KOHmMPOJia ycnesaemocmu oﬁyuaiomuxc;l
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no oucyuniutne
OC-8 Jk3ameH B ycTHO# opme
Ilepeyenb BONpocoB K 3k3amMeny (3 cemectp)
OcHoBHBIE (U3NYECKHUE TPUHIUIIBI, MATEMAaTUUYECKUE METO/1bl KBAHTOBOW MEXaHUKHU.
OcCHOBBI KBaHTOBOM T€OpUHU MOJIS, OOIINE IPUHIIUIIBI KBAHTOBAHMSI BOJTHOBBIX IOJIEH.
du3mKa BHICOKMX HEPruil Kak pa3zen PU3UKU 3JI€eMEHTapHBIX YacTHULL.
Moienb pelasITHBUCTCKOW CTPYHBI B (DU3HUKE aAPOHOB.
CynepcuMMeTpHst U CyIEpCTPYHBI.
Knaccuueckas teopus cBoOoaHbIXx moneil. JlarpamwxkeB ¢opmanusm, Teopema Herep u
JUHaAMHU4YECKHe NHBapHaHThl. CKaJIspHOE, BEKTOPHOE, U CIIMHOPHOE IOJIE.
KBanrtoBas Teopust cBo00aHbIX mosiei. IlocTynaT kBaHTOBaHMS BOJHOBBIX MOJIEH.
CocTosHHME BaKyyMa U IEPECTAHOBOYHBIE COOTHOIIECHUS.
CkansipHO€ 1 BEKTOPHOE MOJIS.

. DIEKTPOMarHuTHOE U CIIMHOPHOE IOJIE.
11.
12.

®yukuuu ['puHa u ux perynspusanus. [IpuBenenue k HopMaabHON Qopme.
Teopema Buka 1151 HopManbHbIX npousBenieHn. Koadduumentursie pyHkumnm u yMHOXKEeHUE
ONEPATOPHBIX BBIPAKECHUM.

ITepeyenn BonpocoB k 3k3aMeny (4 cemecTp)
Yckopurenu 3apspKEHHBIX YaCTHIL.
Konnaiinepsl, HakonuTelbHbIE KOIbIA. Y CTpOHCTBO. JlocTouncTBa. [Ipumeps! neiicTByOMMX U
MIPOEKTUPYEMBIX KOJUTAWJIEPOB.
AcTpodu3uKa BICOKHX SHEPTH. DHEPreTUYeCKH CIIEKTP MEPBUYHOTO KOCMHUYECKOTO
U3ITy4EHUS U €70 OCHOBHBIE OCOOEHHOCTH.
SnepHblil cocTaB NEPBUYHBIX KOCMUYECKHX JIydel U ero ocoOOeHHOCTU. PacripocTpaHeHHOCTD
AJIEMEHTOB BO BceneHHol u B KocMUYecKuX Jiydax. MHTepnperanus pa3inuui.
TemHas Marepus Bo BeenleHHOM U €€ BO3MOXHas npupoja. TemMHas MmaTepus B TAJIAKTUKAX U
CKOIUJICHUSAX TAJIAKTHK.
Bapuonnas u Hebapuonnas temnast marepust, WIMP-uacTuiipl.
OYHKIMOHAT IEHCTBUS AJIS PEISTUBUCTCKON CTPYHBI U JarpaH:keB (hopmanusm.
["aMunbTOHOB (hopMaTu3M 1 KBAaHTOBaHHUE.
CrtpyHHas Mozienb OapHoHa.

. Anre0Opa cynepcuMMeTpuH, e€ HeIOCPEICTBEHHBIE CISACTBHS. ANbTEpHATUBHBIC MTOAXO0/IBI K

anredpe CyrnepcCuMMETPHH.



11. Monens Becca-3ymuno. YUeTbipéxMepHast MOJIENb C THHEWHBIM TIPEICTABICHUEM TPYIIITHI
CYIIEPCUMMETPHH.

12. TlocTpoenue peoOpa3oBaHus CYIEPCUMMETPUN, KOMMYTATOP JBYX MPEOOpa3OBaHHIA.
Boccranosnenue garpanxuana mo npeoopa3oBaHUsIM.

13. CynepcummeTpuuHas KantuOpoBoOvHas Teopusi. AOeseBa KaTuOpoOBOYHAS TPyIIIa.

14. KommMyTatop npeoOpa3oBaHus CYyIEPCUMMETPHUH U KATHOPOBOYHOTO MPEOOPA30OBAHHUS.
BoccraHoBiieHrEe MHBAPUAHTHOTO JICHCTBUSI.

B koHIle M3y4deHHs] TUCIUIUIMHBI MOABOASTCS UTOTH PAOOTHI CTYIACHTOB Ha JICKIIMOHHBIX U
NPaKTUYCCKHUX 3aHITUAX IyTEM CYMMUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TCUCHHE CEMECTPA.

KpnTeplm OllcHUBAaHMA 3HAHMII Oﬁy‘{alOIIII/IXCH o TMCIHMIIJIMHE

®opmupoBaHue 6aJIbHO-PEHTHHIOBOM OLIEHKH PadoThl 00y4aloIuXcs

o ITocemenue | Ilocemenue Pabora Ha DK3aMeH
§ JIEKIUH MPAKTUYECKHUX | MPAKTUYCCKUX
2 3aHSATHI 3aHATUAX U
O TEKYIIUI KOHTPOJIb
3 | PazbamioBkamo |2*1=2 10*1=10 224 6amna 64 6amna
BHJIaM padoT Oaiut 0aJUI0B
CymmapHbIit 2 Gata 12 6annos 236 6amioB 300 GamnoB
MaKCHUMAaJILHBIN
Oat
4 | PasbammoBkamo |2*1=2 10*1=10 224 6amna 64 6amna
BHJIaM padoT Oaiut 0aJUI0B
CymmapHbIit 2 Gamna 12 6annos 236 GamioB 300 GamnoB
MaKCHUMAaJIbHBIN
Oamn

Ilo pe3ynpTaTaM IPOMEKYTOUHBIX aTTECTALMH CTYJIEHTY 3aCUUTBIBACTCS TPYLOEMKOCTH B
3au€THBIX equHUNax. CTyAeHT 1o y4yeOHON MUCIUIUIMHE MOMy4yaeT OTMETKY COTJIACHO CIEIYIOIIeH
TadIuIe:

Kpurepun oneHuBanus padotbl 00yuyawumerocs

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/IOBJICTBOPUTEIIHHO" 0-150 0-150

6. MeToanyecKkue yKazaHus JJIsl 00y4AIOUIUXCS 0 OCBOCHHIO THCIMIIJIMHBI

YcnenrHoe u3yueHue Kypca TpedyeT OT CTYACHTOB IMOCELIECHHs JICKIUH, akTUBHOM paboThl Ha
71a00paTOPHBIX 3aHATHUSAX, BBINOJIHEHUS BCEX YYEOHBIX 3aJaHUN MpEenojiaBaTelisi, O3HAKOMIICHUS C
6a30BbIMH y4e€OHHUKAaMU, OCHOBHOW U JIOTIOJIHUTENILHON JIUTEPaTypOil.

OcHoBHOM (¢opMOIl H3NOXKEHUs MaTepuala Kypca sBisitoTcss jekuuu. Kak mpaBuio, Ha
JIEKLIMM BBIHOCUTCS OCHOBHOM NPOTPaMMHBIN MaTepuain Kypca. YacTe marepuasa BBIHOCITCS AJIS
CaMOCTOSITENIbHOTO H3Y4YEeHHsI CTYACHTAMH C HENPEMEHHBIM, COOOILIEHHEM UM JUTEepaTypHBIX
UCTOYHUKOB U METOAMYECKMX pa3paboTok. Ha mpakTHyeckuX 3aHATHUSX paccMaTpUBAIOT
¢bparMeHThl TeOpuUH, TPEOYIOIIME CIOKHBIX MAaTeMaTUYECKUX BBIKJIAIOK, DPAa3JIMYHBIE METOJbI
peleHus 3aja4 U HauOosee TUMMYHBIE 3a1a4u. J{Js 3aKperyieHus MaTepualia, paccMaTpUBaeMoro
Ha MPaKTHUYECKUX 3aHATHAX, CTYIEHTHl IOJIYy4aloT JOMAIlHUE 3a/JaHus B BHUJAE pAja 3a4ad U3
COOTBETCTBYIOILUX 33JaUHUKOB.



Ha nexnmsax w3ydaerca MaTepuan IO OCHOBOIOJArarOlUM BOIPOCAM IHCLUIUIMHBI,
PacCKpBIBAETCS UX IIPAKTUYECKAs 3HAYUMOCTh. B X01e IpOBEIECHUs JIEKIIUN UCIIOIb3YIOTCS IPUEMBI
U MeToAbl IpobiaemMHoro oOydyeHus. Ha mnpakThdeckMx 3aHATHSAX pacCMaTpUBAIOTCS METObI
pelIeHUsl INPUKIAAHBIX 3aJad, [POBOAUTCSA aHaiuu3 IOJY4YEHHBIX pe3yiapTaroB. B xoxe
IPAaKTUYECKOI'0 3aHATUS OJHOBPEMEHHO MpeciiefyeTcs 1elb PACHIMPEHUs M yIIIyOJeHUs] 3HAHHMH,
IIOJIyYEHHBIX Ha JICKLUH.

[Ipu M37105KEHUM TEOPETUYECKOrO0 MaTepuala Ha JIEKUUH, a TAKXKE IIPU PEIICHUU 3a7ad Ha
NPAaKTUYECKUX 3aHATUSAX JJs  JeMOHCTpanuu rpadukoB, OOyyaromMX NporpaMM H  T.II
PEKOMEHIYETCSl HCIIOJIB30BATh KOMIIBIOTEPHYIO MYJIBTUMEUINHYIO YCTAHOBKY.

3anuch JIeKHMM — OJHa M3 (OpM AaKTUBHOM CaMOCTOATENIBHOM pPabOThl CTYAEHTOB,
TpeOyrolasi HaBBIKOB M YMEHHsI KPAaTKO, CXEMaTHYHO, TOCJIEA0BAaTEIbHO U JIOTUYHO (PUKCHPOBATH
OCHOBHBIC IIOJIOXKEHUS, BBIBOJIbI, 0000IIEeHUs, GOPMYIUPOBKU. B KOHIE JeKuuu mpenojaBaTeib
ocTaBiisieT BpeMs (5 MUHYT) AJIs TOTO, YTOOBI CTYAEHTHI UMEJIM BO3MOYKHOCTD 33/1aTh YTOUHSIOLIUE
BOIIPOCBHI II0 M3y4aeMOMY Marepuany. I3-3a HEZOCTaTOYHOrO KOJMYECTBA AyJUTOPHBIX YacoB
HEKOTOpbIe TEMBl HE YyIAaeTCs OCBETUTHh B IOJHOM OOBEME, MO3TOMY IPENojaBarellb, IO CBOEMY
YCMOTPEHHIO, HEKOTOPbIE BONPOCH BBIHOCUT Ha CAaMOCTOSITEIBHYIO Pa0OTy CTYJIEHTOB, PEKOMEHIYs
Ty WIA MHYIO JIATeparypy. Kpome aToro, mms jiydmiero OCBOCHHs MaTepualla U CHUCTEMaTH3aluu
3HaHUHU MO AUCIMIUIMHE, HEOOXOAMMO MOCTOSIHHO pa30MpaTh MaTepualibl JEKUUI M0 KOHCIEKTaM U
y4eOHBIM 1ocobusM. B cirydae HeoOxomuMocTH 00paInaThest K MPEnoAaBaTeliio 3a KOHCYIbTalllueH.

PexomeHnayeTcst mociie Kaxkaod JeKkuuu oQopMIIsATh KOHCHEKT Jjekuuid. Ilepen kaxmoit
JIEKLMEN POYUTHIBATH KOHCIEKT MPEAbIAYILEN JIEKIIMH, YTO CIOCOOCTBYET JIyUIIEMY BOCIPHUSATHIO
HOBOT'0 MaTepuaa.

Jlekuuu MMEIOT B OCHOBHOM OO30pHBIM XapakTep M HAIEJICHbl Ha OCBEIIEHHE Hanbosee
TPYAHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, a TakK)Ke IPHU3BaHbl CIOCOOCTBOBATH (POPMUPOBAHUIO
HaBBIKOB pabOThl ¢ HayyHOU nuteparypoi. [Ipeamnonaraercst Takke, YTO CTYAEHTHI NMPUXOAAT Ha
JEKIHH, MPEeABAPUTEIbHO MPOopaboTaB COOTBETCTBYIOLIMM yueOHBbIM MaTepuan 10 HCTOYHHMKAM,
PEKOMEHIYEMBIM IPOIPAMMOM.

HauOonee BaxxHble pa3fienbl Kypca BBIHOCSATCS Ha INpakTHUeckue 3aHATusa. Ha kaxiaom
3aHATUM IIpeJUlaraeTcsi HECKOJIBKO 3ahad. YacTh 3ajau pemaercs Ha 3aHATUU C MOAPOOHBIM
0o0CyX/IeHHEM MeTOoJla M TMOJyYeHHBIX pe3ynpTaroB. OcTanbHble 3aJaud CTYAEHT pellaer
camocTosATeNbHO. [l 3a4éra KOHTPOJIBHOM pabOThl CTYACHT AOJDKEH 3allUTHTh BCE 3aJaHUS.
[TpenycmoTpeHa 3amuTa pedepara.

[IpakTueckoe 3aHsATHE — BakHeWIass (opMa CaMOCTOSATENbHOW pabOThl CTYACHTOB HaJ
Hay4YHOH, yueOHOH U mepuoanyeckol aureparypoid. IMEHHO Ha MPaKTUYECKOM 3aHATHU KaXKIbli
CTYJIEHT HMEET BO3MOXKHOCTb IPOBEPUTH TIJIIYOMHY YyCBOEHHUS Y4eOHOro marepuana, MokKa3aTh
3HAaHUE KaTeropuid, MOJ0KEHUH U MHCTPYMEHTOB NMPO(ECCHOHANBHON NesITeIbHOCTH. YUYacTHe B
IIPAaKTUYECKOM 3aHATHHM TO3BOJISET CTYAEHTY COCIUHUTH IMOJYyYEHHBIE TEOPETHYECKUE 3HAHUS C
pelIeHHeM KOHKPETHBIX NPAaKTUYEeCKHUX 3a7ad M Mojened B o0iacTu npodeccHoHalIbHON
JesaTenbHOCTH. lIpakTmyeckne 3aHATHS B PaBHOM Mepe HaIpaBlIeHbl HA COBEPLICHCTBOBAHME
UH/IMBUYaJIbHBIX HaBBIKOB PEIICHHs] TEOPETHUECKUX M NMPHUKIATHBIX 337134, BHIPAOOTKY HABBIKOB
MHTEJJIEKTYaJIbHOU paboThl, a Takke BeAeHUs AUcKyccuil. KoHKpeTHbIe MpOonopLun pa3HbIX BUIOB
paboThl B TpyIIe, a TaKkKe CHOCcOObl MX OLIEHKH, OMPEAEISIOTCS IpernoaaBaresieM, BeAyIIUM
3aHATUS.

IHoaroroBka K NPaKTHYECKUM 3aHATUAM.

IIpy NOATOTOBKE K NPAKTHUYECKUM 3aHATUAM CTYACHT JOJDKEH H3YyYUTh TEOPETUYECKUU
MaTepuaig MO TeME 3aHATHUs (UCIOJIb30BaTh KOHCIEKT JIEKLIMH, M3Yy4UTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOMN JIUTEPaTypOil, MpH HEOOXOIUMOCTH JIOTIOJIHUTh KOHCIIEKT, /IeNas B
HEM COOTBETCTBYIOIIME 3alMCH M3 JIMTEPAaTYpHBIX MCTOYHUKOB). B ciyuae 3arpynHeHuil,
BO3HUKAIOIIMX IPH OCBOEHMM TEOPETHYECKOI0 Marepualia, CTYIEHTY cileqyeT oOpamarbes 3a
KOHCYyJbTallMell K mpenojaBarento. Mns Ha KOHCyJbTalMio, HEOOXOJMMO XOpOIIO MHpOayMaTrh
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B Hauvane npakTUYECKOro 3aHATHS IIPENOAABATENb 3HAKOMHUT CTYACHTOB C TEMOMW, OIJIAIlaeT
IUIaH TIPOBEICHUS 3aHATHUSA, BBIIACT 3alaHUA. B TeueHWe OTBEAEHHOIO BPEMEHHM HA BBIIIOJIHCHHE



pabOTBl CTYAEHT MOXET OOpAaTHTHCS K MPENoJaBaTello0 3a KOHCYJbTAlMeld WM pa3bsicHeHUsIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBITIOJIHEHHBIX 3aJaHUi, cOOeCeJOBaHHUE CO CTYICHTOM.

Pe3ynbTaThl BBITOJHEHHS NPAKTUYECKUX 33/1aHUH OLICHUBAIOTCS B Oayuiax, B COOTBETCTBUU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

OCHOBHBIM METOJIOM OOYYEHHs SIBJIIETCSI CaMOCTOSATENIbHAs padoTa CTYIEHTOB € y4eOHO-
METOAMYECKHMMH MaTepHallaMHi U HAy9HOU JTUTEPaTypOH.

PexomeH0BaHHas  IpenojaBaTeNIIMU  JUTepaTypa UM ydeOHble IOCOOMsI  CiIy»Kar
UH(POPMALIMOHHOM OCHOBOM M TIO3BOJISIIOT PETYJSPHO 3aHUMAIOIIMMCS CTYACHTaM YCBauBaTh
JEKIMOHHBIN MaTepuai. [ obecriedeHuss TEpMUHOIOIMUYECKON OTHO3HAYHOCTH yueOHOe mocodue
COJIEPXKUT CJIOBAPh OCHOBHBIX TEPMHHOB, MCIOJB3yeMbIX B HEM. Kpome Toro, mporpamma kypca
JCKIMIA COJEPKHUT BOIPOCHI I CAMOKOHTPOJISL.

CamocrosTenbHas padoTa CTYJEHTOB IOJpa3yMeBAeT BHIIOJIHEHUE CTYACHTAaMH JIOMAILIHETO
3aJaHusi B BUJE pEIICHUS HEOOXOAMMOro MHMHUMyMa 3ajad W3 COOpHHUKA Ui MPaKTHYECKUX
3aHATHUM, KOHCYJIbTAllMH U aHAIM3a UX PEIIEHUs] COBMECTHO C IPENOJaBaTesIeM.

KoHTpons camocTosiTeIbHON (BHEAyIUTOPHOI) pabOThl — HaNKMCAaHUE M 3aluTa pedeparta,
BBICTYIIJICHHE C JJOKJIQJ0OM Ha MIPAKTUYECKUX 3aHATUAX, PELICHUE KOHTPOJIbHOM paboThI.

B mnpomecce oneHWBaHUS MUCHBMEHHBIX KOHTPOJBHBIX W CaMOCTOATENBHBIX paboT mpH
pa3jie’eHun 3aJaHus Ha JEWCTBUS INpU OLEHMBAHUM 3a OCHOBaHME Oepércs cruenyromas
NPOICHTHAS [IKaJa:

90-100 % ot ymucia MyHKTOB — oLleHKa "5",

74-89 % OT uKcia MyHKTOB — OlleHKa "4",

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

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

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

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

OCHOBHBIM METOJIOM OOYYEHHUs SIBJIIETCSI CaMOCTOsATENbHAs padoTa CTYJIEHTOB ¢ Y4eOHO-
METOAMYECKIMH MaTepHallaMHi U HAYIHOU JTUTEPATypPOH.

OCHOBHBIM METOJIOM OOYYEHHUs SIBIISI€TCSI CaMOCTOsATENIbHAs padoTa CTYJIEHTOB ¢ Yy4eOHO-
METOAMYECKIMH MaTepHallaMHi U HAYIHOU JIUTEPaTypO.

PexomeHanmu A CTyIeHTa BKIIIOYAIOT B ce0sl ClieAyrolee:

- o0s3arenbHOE TIOCENMIEHWE JIGKIWH BEOYyIIETO0 TpenojaBaress; JEKIHMA — OCHOBHOE
METOAMYECKOE PYKOBOJACTBO NPH HM3YYEHUHM TUCLHUIUIMHBI, Haubojiee ONTUMAIbHBIM 00pa3oM
CTPYKTYPHUPOBAaHHOE M CKOPPEKTHPOBAaHHOE Ha COBPEMEHHBIN MaTepualr; B JEKIHH TIIyOOKO U
NoApoOHO, apryMEHTHPOBAHO UM METOJOJOTHYECKH CTPOr0 paccMaTpUBAIOTCS TJIaBHbIE
npoOJemMbl TEMbI, B JIEKIIMU JAIOTCS HEOOXOOMMBIE pa3HbIe MOIXOABI K HCCIEIYeMbIM
npobiaemMam;

- TOJTOTOBKY M aKTHBHYIO pa0OTy Ha MPAKTHYECKUX 3aHATHAX; IMOATOTOBKA K MPAKTUYECKUM
3aHATUSAM  BKJIIOYAET MpOpadOTKY MaTepuanoB JIEKIUH, pEKOMEHJOBAaHHON ydeOHOMU
JUTEPATypHI, @ TAKXKE BBHITIOJTHEHUE 3a/IaHUI Ha CAMOCTOSITEIIFHOE PEIICHUE 3a/1a4.

Metoanueckie peKOMEHAALUU MO0 MOArOTOBKE K MPaKTHUYeCKUM 3aHATusAM. [IpakTHueckoe
3aHATHE BKJIIOYaeT B ceOs /ABa BUAa pabOT: MOJATOTOBKY COOOIIEHUS M ydyacTHEe B OOCYKIECHUH
npobaembl, 3aTpoHyToH cooOmieHueM. OCHOBHOM BuA pabOThl Ha 3aHATHM — YdacTHE B
00CyX1€HUH MPOOITIEMBI.

BricTymuieHust Ha MPaKTUYECKUX 3aHATUSAX JOJDKHBI ObITH IO BO3MOXKHOCTH KOMITAKTHBIMU U
B TO JX€ BpeMsl Bpa3yMHUTEIbHBIMH. Ha mpakTHYecKoM 3aHSATHH HAET TPOBEPKA CTEICHU
POHUKHOBEHUS B CYTh MaTepHaia, oocyxnaemoi npodnemsl. [ToaTromy Oecena OyaeT UATH HE IO
COJIEPKaHUIO TTPOYHUTAHHBIX Pa0OT; MpenoaBaTeib OyAeT CTABUTh IPOOJIEMHBIE BOTIPOCHI.

[To oKOHUAHMM NPAKTHUECKOTO 3aHATUS K HEMY ClieayeT oOpaTHThCs emé pa3, IMOBTOPUB
C/ICJIaHHBIE BBIBOJIBI, MPOCIEIUB JOTHKY WX TIOCTPOCHHUS, OTMETHB MOJIOXCHHUS, JeKAIIUe B HX
OCHOBE — JJISl 9TOTO B TE€UEHHUE 3aHATHUS CJIEIyeT JieNaTh HeOOoblIe MOMEeTKH. Takum o0paszom,
NPaKTUYECKOe 3aHATHE HE MPOUIET AapoM, 3aKpeIUICHUE Pe3yNIbTaTOB 3aHATHS BENET K JIydIIeMy
YCBOGHHMIO MaTepuala M3y4YeHHOHM TeMbl M Jydlllell OpHeHTaluH B CTPYKType Kypca.
BeienpusenénHas nporenypa A0JKHA NPAaKTUKOBATbCS PEryJIIpHO — CTaOWIIbHAS U MPHIICKHAS
paboTa B TeUeHHE ceMecTpa OyAET 3aI0rOM ycIexa Ha CECCUH.



Meroanyeckue ykazaHus [0 OpraHU3alMM M IPOBEIEHUI0 CaMOCTOATENBHOM padoThI
dopMmynupyloTcs B BUIE 3aJaHUMl IS CAMOCTOSITEIBHOM PabOThL, MpPeayCcMaTpPHBAIOIIUX
UCIIOJIb30BaHUE HEOOXOIUMBIX TEPMHUHOB M MOHATHH 10 mpobieMaThke Kypca. OHU HaleIHUBarOT
Ha MPAKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MarepHaia, MOMCcK OMOIuorpaduieckoro
MaTepuaja M 3JIEKTPOHHBIX HMCTOYHUKOB MH(GOpMAlMM, WIIOCTPATUBHBIX MAaTepHajoB. OTH
3aJaHusl TAaK)Ke OPHUEHTUPYIOT Ha HAlMCaHHWE KOHTPOJBHBIX paboT, pedepaToB. 3amaHus IO
CaMOCTOSITENIbHON paboTe NA0TCs 110 TeMaM, KOTOpble TPeOyIOT JOIOJHUTEIbHON NPOPabOTKH.

IloaroroBka K yCTHOMY JOKJIAY.

Jokmanel genarorcs MO KaKAOM TEME C LEJIbI0 INPOBEPKUM TEOPETUYECKHUX 3HAHWN
00y4aromierocs, €ro CHOCOOHOCTH CaMOCTOSITEIBHO HpPUOOpEeTaTh HOBBIE 3HAHMA, paboTaTh ¢
UH()OPMAIMOHHBIMH PECYpCaMy M U3BJICKATh HY>KHYIO HH()OPMALIHIO.

Jlokmaznpl  3acilyluMBarOTCd B HadaJlle IPAKTUYECKOTO  3aHATHSA  IIOCIE  U3Y4YCHHUs
COOTBETCTBYIOLIEH TeMBbI. I[IpONOIKUTENBHOCTh TOKJIAJa HE JOJDKHA IPEBBINATh 5 MUHYT. Temy
JIOKJIaJia CTYJICHT BBIOMPAET IO JKEJIAHUIO U3 MPEATI0KEHHOTO CIUCKA.

IIpy moaroroBke NOKJIaJa CTYAEHT JOJDKEH M3YYHUThb TEOPETHUECKUH MaTepHall, UCIOJb3Ys
OCHOBHYIO U JIOTIOJHUTENIbHYIO JIUTEPATypy, OOS3aTelbHO COCTABUTH IUIAH JIOKIajga (IepeyeHb
paccMaTpUBaEMbIX UM BOIPOCOB, OTPAXKAIOLUIMX CTPYKTYpPY M IIOCIEA0BAaTEIbHOCTh Marepuaia),
HOJrOTOBUTh  Pa3JaTOYHbIA  Marepuan WM npe3eHTauuto. [lmaH  jokimaga  HeoOXxoaMMO
IIPEIBAPUTEIILHO COIIIACOBATH C IPEIOIABATEIIEM.

BeicTymiieHHe  JTOJDKHO — CTPOMTBCSL  CBOOOIHO, YOEAMTENBHO M apryMEHTHPOBAHO.
[IpenogaBarenb cienuT, 9TOOBI BBICTYIUIEHHE HE CBOAMIOCH K POCTOMY BOCHPOW3BEACHHIO TEKCTa,
HE J0IYCKAaeTCsl POCTOE YTEHHE COCTABICHHOIO KOHCIEKTa JOKJIaAa. BeIcTynaronyii TakKe JOJDKEH
OBbITH FOTOBBIM K BOIIPOCaM ayJJUTOPUU U JUCKYCCUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH U KayeCTBa MOJTOTOBKH 00Y4aeMbIX MOKET MPOBOAUTHCS
KAaK Ha IPAaKTHYECKHUX, TaK M JICKUMOHHBIX 3aHATHAX. [IpoBepky kauecTBa yCBOEHHs MaTepuala
MOKHO IPOBOJUTH B BUJE INHUCBMEHHOIO WM YCTHOTIO OIIpOCa, TeCTa WU KOJUIOKBHYMa II0
BOmpocaMm, C(HOpMYJTUPOBAaHHBIM Ha OCHOBE YUYEOHBIX BOIPOCOB TEOPETHUYECKOTO Kypca
JUCLUTUINHBI.

CamocTosTenbHas paboTa MpenoiaraeT: cCaMOCTOATENbHOE N3YUYE€HUE OTIENbHBIX BOIIPOCOB
[0 JUTeparype, NpeAsoKeHHON MpernojaBaTeseM; MOATOTOBKY K BBIMOJHEHUIO J1a00paTOPHBIX
paboT; pelieHWe 3anad, 3aJaBaéMbIX Ha JIOM; [OATOTOBKY K BBIINOJHEHUIO 33JaHUi B
KOMIIBIOTEPHOM KJIacCe.

OCHOBHBIMHU BUJIaMH ayAUTOPHON pabOTHI CTY/I€HTOB SIBISIOTCS:

* 3aI1Ch, YCBOEHUE, 00CYX/IEHUE JICKIIHIA;
* BBINOJIHEHNE 3a/IaHUN HA ITPAKTUYECKUX 3aHATUSAX;
* 3al[UTa OTYETOB IO NPAKTUYECKUM 3aHATHUAM,
* pelieHue 3a1a4;
* 3anUTa pedepara, NpoekTa, CTaTh,
* 3aIIMTa CAMOCTOSITENIbHBIX U KOHTPOJIbHBIX paloT;
* cllaya YK3aMEHOB.
JlekuuonHblIii Kypc (3 cemecTp)
Jlexuus 1. KBaHnTOBass MexaHMKa ¥ KBAHTOBAsl TEOPUS MOJIS.
Jlekuus 2. @usuka BEICOKUX dHEPrui. Teopus pesITUBUCTCKON CTpyHBI. CynepCTpyHBbI.

Tembl npakTHYeCKUX 3aHATHIT (3 cemecTp)

[TpakTnueckoe 3ansatue 1. KBantoBas MexaHuka v KBaHTOBas TEOPUS MOJIS.

[Ipaktuyeckoe 3ansthe 2. Dusnuka BBHICOKMX »HHepruil. Teopus pENATUBUCTCKOM CTPYHBI.
CynepcTpyHsl.

[Tpaktuyeckoe 3anstue 3. Kimaccuueckast Teopusi CBOOOTHBIX MOJIEH.

[TpakTnueckoe 3ansatue 4. Knaccuueckas Teopusi CBOOOAHBIX MOJEH.

[Tpaktuyeckoe 3ansaTue 5. KBaHTOBas TEOpUsi CBOOOTHBIX MOJIEH.

[Tpaktudeckoe 3anstre 6. KBaHTOBast TEOpHsT CBOOOTHBIX MOJIEH.

[Tpaktuyeckoe 3anstue 7. CUHTYIsApHbIE QYHKIUH U PErYIpU3aLIHsL.

[Tpaktnyeckoe 3ansatue 8. CuHrynspHble QYHKIUH U PEryIspU3aLiysl.

[Tpaktudeckoe 3ansaTre 9. YCKOPUTENIN 3apsDKEHHBIX YaCTHI U SACPHBIE PEaKTOPHI.



[TpakTrueckoe 3ausatue 10. YckopuTenu 3apspKeHHBIX YacTHUIL U SIAEPHBIE PEAKTOPBHI.
Jlekunonusblii kKypc (4 cemecTp)

Jlexmus 1. Actpodusnka BEICOKHUX SHEPTH.

Jlexuus 2. Témuas marepust Bo BeenenHoit u e€ Bo3MokHasi pupoa.
TeMbl NpaKTUHYeCKUX 3aHATHH (4 ceMecTp)

[Tpaktuyeckoe 3anstue 1. Acrpodusnka BEICOKUX SHEPTHA.

[TpakTrueckoe 3ausatue 2. Témuast marepust Bo BeeneHHol u e€ BO3MOXKHas IpUPOa.

[TpakTuyeckoe 3ansTue 3. Moaenb pElATUBUCTCKON CTPYHBI B (PU3UKE JIEMEHTAPHBIX YaCTHII.

[TpakTrueckoe 3ausatue 4. Mojenb pelaTUBUCTCKON CTPYHBI B (PM3HUKE 3JIEMEHTAPHBIX YaCTHUII.

[TpakTrueckoe 3ansatue 5. Marematuyeckuil anmnapar CynepcuMMETPHH.

[TpakTuyeckoe 3ansTre 6. MaremMaTuyeckuii anmapar CyrnepcuMMETPUH.

[TpakTuueckoe 3ansatue 7. Mozaenb Becca-3ymuHo.

[Tpaktuyeckoe 3anstue 8. Moxaens Becca-3ymuHo.

[TpakTrueckoe 3ausatue 9. CynepcuMMeTpuyHasi KaauOpOBOYHAS TEOPHSL.

[Tpaktuyeckoe 3anstue 10. CynepcumMeTpuyHas KaauOpoBOUHAs TEOPUSI.

7. IlepeyeHb OCHOBHOW M NOMOJHHUTEIbLHOW y4eOHOW JuTepatypbl, UHTepHeT-pecypcoB,
He00XO0AMMBIX /151 OCBOCHHS TUCHUILINHBI

3 cemecTp
OcHoBHas1 JInTepaTypa

1. bBoromo6os, H. H. KBantoBsie nons : yuebnoe nocodue / H. H. boronto6os, /I. B. Illupkos. -
3-e m3n., mom. - MockBa : duszmarimr, 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. Jlekiuu mo kBaHTOBOW Teopuu mois / I1. Jlupak ; mep. ¢ aHrL mox pem. A. A.
Cokonoga ; niep. ¢ anri. b. A. JIsicoBa. - Mocksa : Mup, 1971. - 242 c. ; To xe [DnekTpoHHBII
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=495580.

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

4. CoxonoB, A. A. KsanrtoBas teopusi momsi: (u30pannsie Bompockl) / A. A. Cokomnos, /. .
NBanenko. - Mocksa ; Jlennnrpay : 'ocynapcTBEHHOE M3[1-BO TEXHUKO-TEOPETUUYECKOM JINT.,
1952. - 779 c. - ISBN 978-5-4475-1955-1 ; To xe [Dnekrtponusni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=255773.

5. MWeanenxo, JI. JI. Knaccuueckas teopusi mossi: HoBele mpooOsiemsl / [I. JI. IBanenko, A. A.
Cokonos. - U3n. 2-e. - Mocksa ; JleHunrpag : I'ocynapcTBEHHOE W3aTENbCTBO TEXHUKO-
Teopernueckoil nurepatypbl, 1951. - 480 c. ; To xe [Dnextponnsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=483331.

JonosHuTeILHASA JTUTEpPaTypa

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

2. Coxomnos, A .A. KBanroBag mexanmnka / A. A. Coxonos. - U3x. 2-e. - Mocksa : M3gaTenscTBO
«[IpocBemenuey, 1965. - 641 c. ; To xe [Onekrponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=474073.

3. upak, I1. Cobpanue HayuHbIX Tpya0B : B 4-x T. / II. lupak ; oTB. pen. u coct. A. J[. CyxaHoB. -
Mocksa : ®usmariur, 2002. - T. 1. KBanroBas Teopus (MoHorpadwuwm, nekiuu). - 699 c. -
(Knaccuxku wnaykm). - ISBN 5-9221-0201-X ; To xe [DOnekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=83033.

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

5. Edumos, I'. B. HenokanbHble B3aMMOAEMCTBHSI KBAaHTOBAHHBIX IOJIEH : HayyHoe u3nanue / I'. B.
EdpumoB. - MockBa : Hayka, 1977. - 373 c. ; To xe [Dnexrponssiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=499398.

4 cemecTtp




oA~

OcHoBHas1 JIuTEpaTypa

Kanutonos, Y. M. Beenenue B ¢pusuky siapa u yactui: yueonuk / . M. Kanutonos. - 4-e uzn.
- MockBa : ®usmaraur, 2010. - 512 c¢. - [DOnekrponnsrii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=75503.
[lupoxkos, 0. M. Snepnas ¢usuka / FO. M. lllupokos; H. I1. FOxun. - U3n. 2-e, nepepad. -
Mocka : Hayka, 1980. - 728 c. [Onektponnmii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=450094.
CusyxwuH, JI. B. O0mmii kypc ¢pusuku: yuedHoe mocodue. T. 5 : AtomHas u sipepHas ¢pusuka /
. B. CuByxun. - M.: ®USMATIJIUT, 2008. - 784 c. [DnekrponnHsiii pecypc]. - URL:
http://znanium.com/bookread?2.php?book=944829.
Oxynb, JI. b. DnementapHoe BBereHue B (Gu3MKy sieMmeHTapHbix wactull / JI. b. OkyHs. -
MockBa : @wusmarmur, 2009. - 126 c. [OnexTponnsiii  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 e [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=275471.

JonosHuTeIbHASA JTUTEPaTypa
bapcykos, O. A. OcHoBbI Qu3uku aromHoro sapa. Anepusie Texunonoruu / O. A. bapcykos. -
MockBa : ®wusmaraur, 2011. - 560 c. [Onexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457408.
BeiinOepr, C. I'paBuTanuss M KOCMOJIOTHS: NPUHUUIBI U MPHIOKEHHS OOIIeH Teopuu
otHocutensHoctu / C. BelinOepr ; nmon pea. S. A. CmopoauHckoro ; mep. ¢ anri. B. M.
Hy6oBuk, D. A. Taruposa. - MockBa : Mup, 1975. - 695 c. [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=481489.
Yunep, [. I'paBuranus, aeiitpuno u Beenennas / 1. Ywuiep. - Mocksa : M31-Bo mHOCTp. JIHT.,
1962. - 405 c. - URL.: http://biblioclub.ru/index.php?page=book&id=44299 .
Jlykam, B. H. ®usnueckas kocmonorust / B. H. Jlykam, E. B. Muxeesa. - Mocksa : ®u3matiur,
2010. - 400 c. [DneKTPOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82900.
I'pub, A. A. OcHOBHbIE NIPECTABICHUS COBPEMEHHONH KOCMOJIOTHH : yueOHoe mocodue / A. A.
I'pub. - MockBa : ®wusmammur, 2008. - 107 c. [Dnekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68861.

HNHuTepHeT-pecypcsl

biblioclub.ru — 9BC «YHuBepcuterckass OMONMOTEKa OHIIAHH» — DIEKTPOHHass OMOIHOTEKa,
oOecrnieunBaromias JOCTYI BBICUIMX U CPEJHUX Y4EOHBIX 3aBEACHMM, MyOIMUHBIX OMOIMOTEK U
KOPIIOPAaTUBHBIX TI0JIb30BaTeNel K Hanbojee BOCTpeOOBAaHHBIM MaTepualaM yueOHOH U
HAay4YHOM JIMTEPATypbl MO BCEM OTPACIAM 3HAHUM OT BEIYIIMX POCCHHWCKUX H3AATENIbCTB.
Pecypc comepxut ydeOHUKH, ydyeOHBIE MOCOOHMS, MOHOrpaduu, MEPHOAUYECKHE H3JaHUs,
CIIPABOYHHKH, CJIOBApHU, SHIIUKIIONEANH.
els.ulspu.ru — caiir 9bC Hayunas 6ubmuorexka ®I'bOY BO "VibsHOBCKHMII TOCYAapCTBEHHBIN
negarorudeckuii  yauBepcuter wumenn WM. H. VYaessHoBa", comepkammii CCHIIKM Ha
oOpa3oBaTeNbHble (IJIEKTPOHHO-OMOINOTEYHbIE CHUCTEMBI, KaTajor OMOJIMOTEYHBIX CaMTOB,
METOJMYECKHEe PEKOMEHJAIMN) U Hay4dHble Pecypchl (HaydHbIE JJIEKTPOHHBbIE OMOIMOTEKH,
Hay4HbIE JIEKTPOHHBIE U3/1aTEIbCTBA).
bibl.ulspu.ru - caiit Hayunoit Oubmuoreku ®I'BOY BO "VibsSHOBCKHIl TOCYIApCTBEHHBIN
negarorndeckuil yauBepcuteT umenu M. H. YaepsHOBa", comepkaiiue 37IeKTPOHHBIA KaTaior
KHUT Y J)KypHAJIOB.
Wurepuer-Bepcust xkypHana "Ycnexu ¢usndeckux Hayk" http://ufn.ru/.
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