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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(1) ooueHT, K.H. (noueHT) OemuHos P.I". (Kadbenpa Teopetmyeckoi gonsnku,
OrtneneHune comaunkn), Raphael.Deminov@kpfu.ru ; npodpeccop-koHcynbTaHT Kovenaes B.U. (Kadhenpa teopetmyeckoi
douaukn, OtoeneHne gouaukn), Boris.Kochelaev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuu npuobpeTaeMon KoMNeTeHLUN
OK-1 CNOCOBHOCTbIO K aBCTPAKTHOMY MBbILWIEHNIO, aHANN3Y, CUHTE3Y
OrK-5 CNoCOBHOCTBIO MCMONb30BaTb CBOOOAHOE BNageHne

NPOgECCHOHANBHO-NPOUINPOBAHHBIMUA 3HAHNSIMM B 06N1ACTU KOMMbIOTEPHBIX
TEXHONOrUI ANs pelleHnst 3a8ay NpodoeccnoHanbHo OeATeNbHOCTY, B TOM Yicne
Haxo4sWNUXCS 3a Npeaenamy HanpasneHHOCTW (MPogouns) NOArOTOBKY

Or1K-6 CMOCOBHOCTBIO MCMONb30BaTh 3HAHWS COBPEMEHHbIX MPOBNEM 1 HOBEMLINX
OCTUXEHUI (DU3NKU B HAy4YHO-MUCCnenoBaTenbckol pabote

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:
cnocobbl KBAHTOBOrO OMUCAHNS CUCTEM MHOIMX YacTuL

JlonxeH ymeThb:

NPVUMEHSITb KOHLIEMNUMIO 3NeMeHTapHbIX BO3OYXXAEHWI ANs onmncaHnsl OCHOBHBIX XapakTepUCTUK SBNEHNIA
CBEPXTEKYYECTN, CBEPXMPOBOANMOCTU 1 MarHeTu3ama

JlonxeH Bnanetb:

HaBblkamu NPUBIMXEHHOro pelleHns 3aaa4m 06 aHepreTMYeckoM CNeKkTpe aNneMeHTapHbIX BO36yXaeHWi

JlonxxeH 0eMOHCTPNPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:
K OanbHerweMmy oby4eHunto

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BknodeHa B pasaen "61.6.03.02 OucumnnuHbl (Moaynm)" OCHOBHOM NpodoecCcuoHanbHom
obpasoBatenbHoli nporpammel 03.04.02 "duamrka (Prnsnka KOHOEHCUPOBAHHOIO COCTOSIHUS)" U OTHOCUTCS K 6a30BOiA
(obwenpodeccrnoHanbHo) YacTu.

OcBanBaetcs Ha 1 Kypce B 2 CeMecTpe.

3. O6bem aucuMnanHbI (MOAYns) B 3a4eTHbIX eAUMHMLAX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopaearesnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKOCTb ANCLMNANHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHnL(bl) Ha 72 yaca(os).

KoHTakTHas paboTta - 24 4aca(oB), B TOM 4ucne nekuuu - 12 yaca(os), NpakTMyeckne 3aHsTus - 12 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtosiTenbHas pabota - 48 yaca(oB).
KoHTponb (3a4é€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMAUHBI: 3a4ET BO 2 CEMECTPE.

4. CopepXxaHue OUCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U Tematu4yeckmnit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNANHE (MORYNIO)
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Buabl 1 yachbl
KOHTaKTHOW paboTbl,
N Pasnenbl oucumvninHbl / Cemect MX TPYDOEMKOCTb CamocTosiTeNibHas
Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Buaobl u yachbl
KOHTaKTHOW paborThbl,
N Paspenbl aucunnivHbl / Cemect X TPYAOEMKOCTb CamocrositTenbHas
Moayns P (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. BropnyHoe kBaHTOBaHue 2 2 2 0 6
Tema 2. CBepxTeky4
5 reenme; CBepxTeky4ecTb XnaKoro 5 5 > 0 12
4.2 G e Mo mY D)
JTema 3. MarHeTiam a1aneKTpukos 2 4 4 0 12
Tem ITIél.EI“a) BEpXMNpOB I;I-l:lll(.)‘CeTb
Tox e 5T JACTLL eKTOp CoCTosHNA B 0dbluHoM Apenctasnedun. OngpatopbpoxaeHus n yHulioxenus
Lla.CT . DUSUNDI VI qAJUrJIVIVIUI'IDI. O,LI,I'IU"|G.\.1IVI‘II'| o Vi ,Ll,DyI\"Ia.L/IVI‘II'l \v] DUI\IU'JDI CUCTUATIVIA. OHHUﬂauIVI‘IHDIU Vi
nsqualwwm onepaTophbl B NpeacTaBieHny BTopquoro1@aH[rosaHMf|2 0 48

Tema 2. CBepxTeKy4eCTb XUAKOro resms

MoHsTVE aneMeHTapHOro Bo3byXAeHUs B KBAHTOBOM Xuakoctu. Kputepuii ceepxtekyyectu JlaHaay. SgpdpeKTUBHbI
rammnbToHvaH BorontoboBa Ans 6030HOB C B3aUMOAENCTBUSIMU OTTaNKNBaHUs. CNekTp aneMeHTapHbIX BO36YXAEHNA.
SlBNeHne CBepXTeKy4ecTu.

Tema 3. MarHeTU3M OU3NEKTPUKOB

O6MeHHble B3aMOLENCTBUS aTOMOB U CMIMHOBBIE KOPPENSLMUM B MapaMarHWTHoi ¢oase. CnnHOBbIE BOMHbI B
theppoMarHeTvke 1 aHTucpeppomarHeTuke. CnekTpbl SNeMEHTAPHbIX BO3OYXAeHUA. 3aBUCMMOCTb HAMArHWY4EHHOCTU OT
TeMneparypbl.

Tema 4. CBepXnNpoBOAVMOCTb META/IOB

OneMeHTapHble BO30yXAeHNs B HopManibHOM MeTanne. Baanmopaencteue anekTpoHoB Yepes none dooHoHoB. Mapa
Kynepa. 9dpgpekTmeHbin MamunbToHnaH BapauHa-Kynepa-LWpnddpepa. SnemeHTapHblie BO30YXAeHNS, METOL,
Boronto6oBa. SHepreTnyeckuii CNekTp aneMeHTapHbIX BO36yXOeHWUI U CBEPXMPOBOANMOCTb.

5. MepeueHb yue6HO-MeTOOMYECKOr0 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

CamocTtosiTenbHas paboTta obyyatowmnxcst BbINONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMOCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHYyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasnenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatomecs YnutaT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBNeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arowWmXCcs PernaMeHTpyeTcs HOPMaTUBHBIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aumm 1 OCyLecTBAEHNS 0Dpa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMmMam BhICLIErQ
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICIMX y4EOHbIX 3aBEAEeHUIA"

YcTaB chenepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka eaepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTEeNbHOMO yYpeXaeHNs
BbICLWEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmsepcureta

AmuHoB J1.K., MankvH B.3. [MHaMuKa 1 KMHETUKA 3NEKTPOHHBIX U CIIMHOBbLIX BO3OYXAEHUIA B napaMarHUTHbIX
Kpuctannax - http:/kpfu.ru/portal/docs/F1917339624/DynamicsSpinParamagnets_Aminov_Malkin.pdf

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)
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DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

Bubnnoteka - E-library - Kadpenpa teopetmyeckoin gonaunkun MOTU -
https://mipt.ru/education/chair/theoretical_physics/biblio/

mMeToaunyeckme marepuarnbl Kagoenpbl TEOPEeTUYEeCKOn Pu3nku -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki’/metodicheskie-materialy

duanka TBEpOOro Tena - ckayatb U YATaTb OHNAlH 3M1eKTPOHHbIE y4ebHMKK BecnnaTHO Ans By30B -
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.6.8&p_nr=50

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXCcsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumu Pasbop 1 ycBoeHne nekumnoHHoro Matepuana. focne kaxaol nekumn CTyaeHTy cnenyet
BHMMaTENbHO NPOYNTaTh U pa3odpatb KOHCMEKT, NPY 3TOM:

- [IOHATb 1 3aNOMHUTbL BCE HOBbIE OMNPEAENEHMS.

- [oHATL BCce MaTeMaTnyeckme BblKNaaku 1 nexaline B X OCHOBE hN3NYECKME MONOXEHUS U
[ONYyLEeHNS; BOCNPOW3BECTN BCE BbIKNaOKN CAMOCTOSTENBbHO, HE MMAAS B KOHCMNEKT.

- BbinonHnTb unu goaenatb BbIKNAaAKKW, KOTOPbIE NEKTOP Npeanucan caenatb CaMOCTOATENBHO (ecnu
TaKOBble NMEIOTCS).
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Bup pabot MeTtoaunyeckue pekomeHaauum

npaktuyeckme | MoaroToBka kK NpakTUYecKoMy 3aHATMIO. B paboTe CTyAeHTOB MOXHO BblAENUTb TPY COCTaBNSOWME:

3aHaTNA 1) pa3bop peleHnii 3aaa4 ayAMTOPHBIX 3aHATUI, 2) CaMOCTOSITENBHOE PeELIeHNe AOMaLLHKX 3aad, 3)
pa3bop NeKLMOHHOrO MaTteprana NpeacTosiLero NPakTUYEeCKoro 3aHaTus. Takum obpasom, Npuas
JOMOW nocne Kaxaoro ayautopHOro 3aHATUS, CTYOEHT OOMXKEH CHavana pelwmnTb CaMoOCTOATENbHO (He
rnans B paboyyto TeTpanb) Te 3afaqu, KOTopble pewmnn npenonaBartent Bo BpeMs 3aHsATus. [MNpu
BO3HUKHOBEHWMW TPYOHOCTEN BO BPEMS PElleHNs Kakol-Hubyap 3aiadn cnefyet pasobpatb pelleHne
9TOl 3aia4u B TeTpaau. 3atem cnenyeT pelwnTb 3aady camocTosTeNnbHo 6e3 TeTpaan. CKonbko Hbl
pas He NPUXoAMNOChb BO3BpaLAaTbCs K TeTpaan, HaCcToATENIbHO PEKOMEHOYETCS BCE Xe Hay4YUTbCs
BOCMPOU3BOAUTbL PeLlEHME CaMOCTOSATENbHO. 3aTeM crnegyeT NPUCTYNUTb K PEEHWIO 3a8ay 13
JomaluHero 3agaHus. [Npy BO3HNKHOBEHUN TPYLHOCTEN PEKOMEHAYETCS NONPOCUTL MOMOLLM Y CBOUX
OLHOrPYMNMHUKOB UM COKYPCHUKOB. NPUBETCTBYETCSH COBMECTHbBIA MOUCK peLeHnid. Takxe MOXHO
06patuTbCs 3a NOMOLLBIO K Npenogasatento. [ns aToro MOXHO NMYHO NOJOWTY K MpenoaaBartento,
nmbo HanmucaTb eMy 3NEKTPOHHOE NMCbMO, CCROPMYNUPOBAB B HEM BO3HMKAIOLWME BOMPOCHI W/unin
NPUKPENMB CBOW OTCKAHUPOBAHHbIN UK CPOTOrpadMpOBaHHbIA BapuaHT peweHns ons npoBepKu.
MponycTue kakoe-nnbo 3aHATUE, CTYAEHTY CneayeT CKOMMPOoBaTh pPelleHre pa3obpaHHbIX Ha 3aHATM
3a4ay 13 TeTpaim Kakoro-Hubyab 0LHOrpynnHKKa; pa3obpartb UX pelleHre, PewmnTb nx
CaMOCTOSTENbHO, a TaKXe pewunTb 3a0a4m AoMallHero 3agaHus.

camocTos- | MeToanyeckune pekoMeHaaumy no camocTosTeNnbHo paboTe CTyAEHTOB
TeNnbHas
paboTa Tema 1. BTopuiHoe KBaHTOBaHUE

OﬁpaTVITb BH/MaHME Ha 3anncb BEKTOPOB COCTOSAHUA B 00bIYHOM npencrtasneHnn. Y4yeT KBaHTOBOW

CTaTUCTVKM YacTuL, (PepPMUOHbI 1 BO30HbI), BBELEHNE ONEPaATOPOB POXAEHNS U YHNUTOXEHNS

yacTtuu B 4aHHOM COCTOSAHUN. BBO,El NnoneBbiX ONepaTopoB poXAEeHUA N YHNYTOXEHNA YacTul B

,D,aHHOI7I TO4YKe N B 4aHHOM COCTOAHUN. OcBouTb 3anncb O0O0HOYaCTUYHbIX N OBYX4ACTUYHbIX

onepartopos B npeanctasneHnn BTOPUYHOIro KBaHTOBaHUA.

Tema 2. CBepxTeky4ecTb XMOKOro renms

Mpwn paccMoTpeHun Teopun JlaHoay CBEPXTEKYHECTM XULKOrO Frenust BaXHO 06paTuTb BHUMAHUE Ha
NPeLNOXeEHHbIA JlaHaay SHEPreTUYEeCKnin CReKTP aNeMeHTapHbIX BO36YXAeHW (POHOHbI M POTOHBI),
CYLLECTBEHHbIM MOMEHTOM KOTOPOrO SIBNSIETCS HANNYMe SHEePreTMHeCcKon Wenm B POTOHHON YacTu
cnekTpa.

B mMukpockonmyeckol Teopum cBepxTekydecty borontobosa NpoLeMOHCTPUPOBAHA BO3MOXHOCTb
CBEpPXTEKY4eCcTn B Mogenu cnabo HempeanoHoro rasa bose-OiiHwTeliHa (C B3auMoneincTBMsiMm
OTTaNKNBaHUS) C BbIPOXOEHHLIM KOHAEHCATOM.

Tema 3. MarHeTnam OnanekTpukos

O6MeHHOEe B3aMMOLENCTBIE NPOSIBNSETCSA BCNEACTBUE KYNOHOBCKOMO OTTaNKUBaHNS 3NEKTPOHOB 1
npvHumna Maynu. MapameTpoM, xapakTeprsyoLWwmm CMHOBbLIE KOPPEensaumm, SBNseTCs AnvMHa
KorepeHTHOCTW. [oayYepkHEM, Y4TO B MapaMarHuTHOW dpase npu NpubnmxeHun TeMnepatypbl K
Temnepatype Kiopu ofiMHa KOrepeHTHOCTM pacTeT, a Npu coBnageHnn TemnepaTyp oHa 3axeaTbiBaeT
BECb KpWCTann, YTo roBOPMUT 06 YCTaHOBNEHNMN fanbHEro NopsaKa.

Cnabo Bo36yXAeHHOE COCTOSHME heppoMarHeTmka (aHTMpeppoMarHeTuka) MoXHO paccmaTpusaTtb
Ha ocHOBE aPEKTUBHOIrO raMnnbTOHNaHa (npeacrtasneHue XoncrenHa-MNprmakosa) u Nony4nTb
3HEepreTUYeCKnii CNeKTP CNUHOBLIX BONH (MArHOHOB) B dpeppoMarHeTuKe (aHTudpeppomMarHeTuke).

Tema 4. CBepxnpoBOAMMOCTb METANOB

Lnsi 06bSCHEHVSI CBEPXMPOBOAMMOCTU BAXKHBIM SIBASIETCS PACCMOTPEHMWE CMWH-GOHOHHOMO
B3aVMOOENCTBUS U B3AVMOOENCTBUS 9NEKTPOHOB Yepes none POHOHOB.

Obwas kapTyHa CBEPXMPOBOASILEr0 COCTOSIHWS, HECTABUIBHOCTb HOPMANBbHOMO COCTOSHUS.
ramunbTOHMaH cnapueanus (BKLL).

CeepxnpoBogsiee cnapueaHue. Napa Kynepa. 9Hepretmyeckas wenb. HectabunbHoCTb
HopmanbHoro coctosiiust. Teopus BKLL paccmaTtpreaeT raMunbTOHWAH, YHUTbLIBAIOWMNIA
NCKIOYUTENBbHO NPUTSXEHUE MEXAY 9NEKTPOHaMM C PaBHbIMU MO BENNYMHE U NPOTUBONONOXHO
HanpaeneHHbIMU UMMYNbCaMU 1 aHTMNapannenbHbIMU CIMHaMK, XapakTepusyemoe 04HOW
MONOXWUTENbHOW KOHCTaHTOW CBs3M g. [aMmnbToHMaH anekTpoHos B Mogenn BKLL sanuckiBaeTcs ¢
MOMOLLbIO ONePaToPOB BTOPUYHOMO KBAHTOBAHMS.

3apaya 06 onpeneneHn OCHOBHOMO COCTOSIHUSI CUCTEMbI C TAKUM MOLENbHBIM FaMUIbTOHUAHOM, Kak
nokasan H. H. borontobos, pelwaetcs TO4HO. MIMeeTCsl HECKONbKO METOLOB PELWEHNS YPaBHEHWIA
Teopun BKLU, cpenm koTopbix athdPeKTNBHLIM siBNsSieTCs NpeobpasosaHue Boronobosa.
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Bup pabor

MeToaouyeckme pekomeHoauum

3a4ver

MeToanyeckune pekoMeHgauunm no NnoAroToBke K 3a4erty.

Moarotoeka K 3a4yeTy COCTOUT B N3YyHEHUN nekuumn (CM. MeTogn4eckme ykasaHus rno CaMOCTOSATENbHOMN
pa60Te), npu HeobxoauMocTy B N3y4eHnn BONpocos rno npennoxXeHHbiM nntepaTtypHbIM NCTOYHUKaM,

aHain3y yCTHOro onpoca, KOHTPOJ/bHbIX pa60T M MUCbMEHHbIX OOMallHUX 3a4aHnii. BaxHo

NOAYEePKHYTb, YTO MHOIE BOMPOCh! BbIN PACCMOTPEHbI HA OCHOBE KAHOHUYECKOro npeobpasoBaHust
Boronto6oBa, No3Bonaowero AuaroHan3osaTb KBanpaTniHbie (oopMbl 603€BCKMX U (DEPMUEBCKUX

onepaTopos.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepedeHb NporpaMMHoOro obecneyeHnst U MHGOOPMaLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBLHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMme OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYEcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)
MaTepuanbHo-TexHN4YeCcKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp 4Ns pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoAMMOCTM B 06pa3oBaTENbHOM NPOLECCE NMPUMEHSAIOTCS CNeayolwme MeETOAb! 1 TEXHONOrKM, obneryarwme
BOCMPUSATHE NHpopMaLIMKM 0By4aoWMMUCS MHBANIMAAMY U INLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSMY 30,0POBbS:

- co3naHne TeKCTOBOW BEPCUM NtoBOro HETEKCTOBOIrO KOHTEHTA AJ1si er0 BO3MOXHOM0 NpeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepyn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW Ais 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NoNyyYani MHOPMaLLMIO BU3YalbHO, C HAPYILEHWSIMU 3PEHUS -

ayaonanbHO;

- NPpUMEeHeHne NporpamMmMHbLIX CpencTs, obecneyvnBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB U yMeHVII7I, popmMmpyeMbIx
OUCUMMNINHON, 3a CYET aNlbTepHaTUBHbIX CI'IOCO6OB, B TOM 4ucne B1UpTyalbHbIX na6opaTopv||7| N CUMYNALNOHHbBIX

TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA AN Nepeaayn MHGopMaLMm, OpraHn3aLmm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTOYHOro

KOHTPONA;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| MnHBANMOOM N NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA

300POBbS OOPM MPOMEXYTOYHOW aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW MPOLOMXUTENBHOCTUA UX CAAYM:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.
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Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 03.04.02
"dunsnka" n marnctepckom nporpamme "®unsnka KOHLEHCMPOBAHHOIO COCTOSAHNSA".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b51.5.03.02 KonnektnBHble BO36YXXAEHWS B TBEPAbIX Tenax

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpodhunb NoAroToskun: Puanka KOHOEHCMPOBAHHOIO COCTOAHNS
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2018
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OnekTpoH. aaH. - M. : spatenbctBo 'Nabopatopus 3HaHwiA', 2015. - 296 c. - URL: hitp://e.lanbook.com/book/70766
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1. Abprikocos, A.A. OCHOBbI TEOPUW METANOB. [SNEKTPOHHbIA pecypc] - DNeKTPoH. aaH. - M. : duamatnut, 2010. - 600 c.
- URL: https://e.lanbook.com/reader/book/2093/

2. Bpanar, H.B. KBaauyactuupl B pu3nke KOHOEHCUPOBAHHOMO COCTOSIHUS. [SnekTpoHHbI pecypc] / H.B. BpanaT, B.A.
KynbbaumHckmia. - SnekTpoH. faH. - M. : duamatnnt, 2010. - 632 ¢. - URL: https://e.lanbook.com/reader/book/59598/
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodhunb NoAroToBkn: PrUanka KOHOEHCMPOBAHHOIO COCTOAHNS
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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