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Mporpamma ancumnnuHbl "TeopeTnyeckne oCHoBbl CNMHTPOHUKN"; 03.04.02 "dusnka".

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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Mporpamma ancumnnuHbl "TeopeTnyeckne oCHoBbl CNMHTPOHUKN"; 03.04.02 "dusnka".

Mporpammy oucumnnuHel paspaboTan(a)(1) ooueHT, K.H. (noueHT) OemuHos P.I". (Kadbenpa Teopetmyeckoi gonsnku,
OrtaneneHve domaunku), Raphael.Deminov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH caMOCTOATENbHO CTaBUTb KOHKPETHbIE 3a4a4M Hay4HbIX NCCNefoBaHNI B

06nacTv rU3uKM 1 pewatb UX C NMOMOLLbIO METOL0B TEOPETUHECKON COU3NKN,
COBpPEMEHHOW annaparypbl 1 UHPOPMALMOHHBLIX TEXHONOIMIA C UCMONb30BaHNEM
HOBEWLEro POCCUIACKOro 1 3apybexXHOro onbiTa

MK-3 CnocobeH NpuHMMaTh y4acTme B pa3paboTke HOBbIX METOAOB Y METOONYECKMX
NOOX040B B HAY4YHO-MHHOBALMOHHbBIX MCCNeaoBaHNAX

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:
TEOPETUYECKNE OCHOBbI CMIUHTPOHMKN

JlonxeH ymeThb:
NCNoMb30BaTh 3HAHNE TEOPETUYECKMX OCHOB CMIMHTPOHUKIN NPY aHann3e pasnuyHbiX CMH-3aBUCUMbIX 3¢OdekToB

JonxeH Bnanetb:
HaBblKaMmn BbIYNCNEHUS CMINH-3ABUCKMbIX CBONCTB Pa3/INYHbBIX CUCTEM

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

CMOCOBHOCTbIO K aBCTPaKTHOMY MBIWIEHNIO, aHaNN3Yy, CUHTE3Y

rOTOBHOCTb K CAMOPAa3BUTUIO, CaMopeannaaunm, UCNonb30BaHNIO TBOPYECKOro NoTeHLmMana;

CNOCOBHOCTb K aKTMBHOW COLMANbHON MOBUNBHOCTM, OPraHM3aunm Hay4Ho-UCCNeLoBaTENbCKUX M MHHOBALMOHHBIX
pabor;

CMnocobHOCTb aaanTMPOBaTLCS K M3BMEHEHWIO HAY4YHOr0 NPOdomns CBOEl NPOMPecCoHanbHOM AesTeNbHOCTH,
COLMOKYNbTYPHBIX Y COLMANbHbIX YCNOBUIA [EATENBHOCTY;

CnNocobHOCTb MCMONb30BaTh CBOBOAHOE BNaLeHNE NPOECCUMOHANBHO-NPOUINPOBAHHbLIMI 3HAHUSIMU B 06nacTu
KOMMbIOTEPHBIX TEXHONOMUIA AN PEleHns 3a4ay NPOGECCUOHANBHOM OEATENBHOCTA, B TOM YNCNE HAXOOAWMNXCS 3a
npenenamu HanpaeneHHOCTU (NPOodouns) NOAroTOBKMY;

CMNoCcoBHOCTb CaMOCTOSITENIbHO CTABUTb KOHKPETHblE 3a4ayuu Hay4HbIX UCCNefoBaHuin B 06nact oUankun 1 pelatb ux
C NOMOLLbIO COBPEMEHHOI annapaTtypbl U UHGPOPMALMOHHBIX TEXHOMOMMA C NCMONb30BaHNEM HOBELWEro
OTEYEeCTBEHHOrO 1 3apybexXHOro onbITa;

CNoCcOBHOCTb NPUHMMATBL yyacTune B paspaboTke HOBbIX METOLOB M METOANYECKMX NMOAXOA0B B
Hay4YHO-MHHOBALMOHHbBIX NCCNELOBAHUSX N MHXEHEPHO-TEXHONOMMYECKOW [EATENBHOCTY;

CrnocobHOCTb MCMOMb30BaTh HABLIKM COCTABNEHNS 1 OCDOPMNEHUS HAyYHO-TEXHUYECKOW [OKYMEHTALIMU, HAaYYHbIX
oTyeToB, 0630p0OB, AOKNAA0B U CTaTEN.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas oncuunnuHa (mogynb) BkatoveHa B pasgen "61.B.1B.03.01 OucumnnumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenbHoii nporpammbl 03.04.02 "dusnka (TeopeTnyeckas gusrka u MOLENUPoBaHme
PM3NYECKMX MPOLLECCOB)" M OTHOCMTCS K ANCLUMNMHAM No BblBopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpE.
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3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbix(ble) eamHuL(bl) Ha 144 yaca(os).

KoHTtakTHasi paboTa - 54 yaca(os), B TOM 4Yucne nekuum - 18 yaca(os), npakTnyeckme 3aHsTUs - 18 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 54 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMNNHBI: 3K3aMeH B 3 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl oucumninHbl / UX TPYAO0EMKOCTb CamocTosiTenlbHas
N Monynsi Cemectp (B yacax) pabota
MpakTuueckuellabopaTtopHble
Jlekumm 3aHATUA pabortbl
1.|Tema 1. BeeneHune B CNUHTPOHUKY. 3 2 2 0 6
Tewma 2. Teopus TpaHcnopTa B
2.|HeMarHMTHbIX MeTannax u 3 4 4 4 10
nonynpoBOOHMKAX.
Tema 3. PaccesiHne Ha MarHUTHbIX
8. npuMecsx. 3 2 2 2 8
Tewma 4. TpaHcnopT B
4. HU3KOpPa3MepPHbIX CUCTEMAX. s 4 4 6 12
Tema 5. TpaHcnopT B MarHUTHbIX
5-|cucremax. 3 4 4 4 12
Tema 8. CnnH-3aBmcmmoe
8.|TyHHennpoBsaHne B MarHUTHbIX 3 2 2 2 6
HaHOCTPYKTYpax.
Toro 18 18 18 54

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)
Tema 1. BBeneHue B CIMHTPOHUKY.

CnuH-3aBucuMble domnanyeckune seneHms. CNUHTPoHWKa. MarHuTHble Mmatepuanel (MeTannbl 1 NoynpPoOBOAHNKN) Kak
WHXEKTOPbl cninHOB. Paboumne anemeHThl. JetektupoBaHune cnuHa. MarHetoconpoTtusneHne. 3pdekT CrnMHoBOro
knanaHa. ['mraHTckoe marHetoconpoTtusneHue (GMR). TyHHenbHoe marHetoconpoTuenenune (TMR). MNepeHoc
CMWUHOBOIO MOMEHTA B MAarHUTHbIX HAHOCTPYKTYpax (CNUH-TOPK).

Tema 2. Teopus TpaHCcnopTa B HEMarHUTHbIX MeTasyiax u NosynpoBoaHUKaXx.

Knaccuyeckas Teopus Opyne-JlopeHua. NMposognmocTtb. MarHetoconpoTtusneHue. KuHetuyeckoe ypaBHeHue
BonbuMmaHa. pacnpenenerHne ®epmu-Lupaka B Ka4eCTBE PaBHOBECHOW (PYHKLMK pacnpegeneHns. NMposoaMmMocTb.
MarHeToconpoT1BAEHE METANNOB U NONYNPOBOAHMKOB. ddpdpekT Xonna. Meton goyHkuumii 'puHa. dopmyna Kybo anst
npoBOAMMOCTM.

Tema 3. PaccesiHue Ha MarHUTHbIX NPUMeCsIX.

SpdpekT KoHOOo Ha MarHUTHBIX NpuUMecsx 1 pe3oHaHc Abprkocosa-Cyna. Temnepatypa KoHpno. HuskotemnepatypHbiii
npenen. Ouarpammbl B 3aaade KoHpo. CnvH-opbutansbHoe B3anmogeicteue. CnuH-opbutanbHoe B3aMMoLeicTane
Paw6el. CnnHosas penakcauums. Mpouecc Snnmota-Adpera. Mpouecc ObskoHosa-Mepens. Mpouecc
Bupa-ApoHosa-llukyca. CBepxToHKOE B3aMMOAENCTBME.

Tema 4. Tpal-lcnop'r B HU3KOpa3MepHbIX CUCTEMaX.

JLByMepHbI 3neKTPOHHbIN ras. Moa30oHbl. 3aBMCMMOCTb NNOTHOCTM COCTOSAHWIA OT SHEPTrW. DHEPreTUYEeCKnin CnekTp
KBAHTOBOW SIMbl B MapanfielbHOM MarHATHOM none. bannuctnyecknii TpaHCNOPT B HaHocyXeHusx. KoHpgaktaHvc B 1D
cucteme. ®opmyna JlaHpayspa-biotTrkepa. "Knaccuyeckmin" agpgpekt AapoHosa-boma. TeepaooTenbHbln agodoekT
AapoHoBa-boma B HaHoKonbLax. KBaHToBbIN agodoekT Xonna.
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Mporpamma ancumnnuHbl "TeopeTnyeckne oCHoBbl CNMHTPOHUKN"; 03.04.02 "dusnka".

Tewma 5. Tpal-lcnop'r B MarHUTHbIX CUCTEMaX.

CnuH-3aBucnmMoe paccesHue. Teopvl;l FMraHTCKOro MarHeToconpoTuneneHns. reOMeTpI/ISI - TOK B N/OCKOCTWN CNOEB.
KnHeTnyeckoe YpaBHeHNe bonbumaHa B I'Ipl/|6l'II/I)KeHI/II/I BpeMeHun penakcaunn. FGOMeTpI/Iﬂ - TOK nepneHgukynsapHo
nnockocTtn cnoes. KuHetnyeckoe YpaBHeHNEe BbonbumaHa. MaKpOCKOI'II/I'-IeCKI/Ie TPaHCMOPTHbIE YpaBHEHUA.
MaKpOCKOI'II/I‘-IeCKaﬂ mMonoenb.

Tema 8. CnuH-3aBUCUMOE TYHHENMPOBaHME B MarHUTHbIX HAHOCTPYKTypaXx.

TyHHenbHoe MarHeToconpoTtuenerne. Mogenn Xynvepa, CtupHca n CnoHyesckoro. ObobweHHas Mogenb
CnoHuyeBckoro. 3aBUCUMOCTb TYHHENTIbHOrO MarHETOCOMNPOTUBAEHNS OT TEMMEPATYPbl 1 NMPUNOXEHHOTO HAMPSXEHNS.
MepeHoC CNMHOBOrO MOMEHTA B MAarHUTHbIX HAHOCTPYKTYpax (CNUH-TopK). YpasHeHne Nanpay-Incpwmua-rvnsbepra.
[Ba pexvma Bo36yXAeHUS MarHUTHOIO CNoS - NepemMarHuyMBaHne U oCUUANSLUN MarHUTHOFO MOMeHTa CBOBOAHOrO
cnos.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyatoLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyarowmxcs BoINOMAHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO cCaMoCTosTeNbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HANpPaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMAUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTamu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa3oBaTebHBIMU PECYpCaMu, BKOYAS:

Mopsiook opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pas3oBaTebHbIM NPOrPamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4eOHbIX 3aBefeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHEro pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTenbHOro yypexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KazaHckuii (Mpusonxckuii) doeaepansHblli yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa
LémunHos P.I". DnekTpoHHbI TpaHcnopT B TBEPAbIX Tenax. - http://kpfu.ru/portal/docs/F1572935065/ETSS. pdf

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNOYaeT OUeHO4YHble MaTepunasbl, HanpaBiEeHHble HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B ¢hoHLe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam 00y4eHus o JucunnivHe (Moaoynio);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO ANCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CPencTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMble K 0eicTBUSIM 00ydatowmxcs,
IEeMOHCTPVPYeMbIM peaynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHrne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00Oy4atoWwmnMcsl B OOHOM U3 ABYX BapuaHTOB (NM60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;
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Mporpamma ancumnnuHbl "TeopeTnyeckne oCHoBbl CNMHTPOHUKN"; 03.04.02 "dusnka".

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

Bruno P. Quantum transport in nanostructures: a panorama. Lecture course: winter semester, 2003/2004 -
http://www1.mpi-halle.mpg.de/~bruno/lectures/quantum_transport/quantum_transport.html

Dugaev V.K. Spin-dependent transport theory. Lecture course: winter semester, 2004/2005 -
http://cfif.ist.utl.pt/~vdugaev/lectures.htm

Levy P.M. Transport in solids. Doctoral level course. Orsay, March 2005 -
http://ebookbrowse.com/transport-course-2005-5-ppt-d14201864

Hanunos tO.A., Oemunpos E.C., Exesckuit A.A. OcHoBbl cnvHTpoHukK. H. Hoe-ropoa: ap-so HHITY, 2009 0aHunos
10.A., Oemunnos E.C., Exescknii A.A. OcHoBbl cnnHTpoHukK. H. Hoe-ropoa: Naa-so HHI'Y, 2009 -
www.unn.ru/books/met_files/spintronik.pdf

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumm Pasbop 1 ycBoeHne nekUMoHHoOro Matepuana. focne Kkaxaon nekumnm CTyaeHTy cneayet
BHMMATENbHO NPOYMTaTh U Pa3obpaTb KOHCMEKT, NPW STOM:

- MoHATb 1 3aMOMHUTL BCE HOBbIE OnpeaeneHus.

- MoHsATb BCe MaTeMaTnyeckme BbiKnaaku U nexaillme B UX OCHOBE (OU3NYECKIEe NONOXEHUS U
JonNylleHNs; BOCMPOW3BECTU BCE BbIKNALKN CAMOCTOSATENbHO, HE MMSAS B KOHCMEKT.

- BbinonHWUTb Mnu fodenarb BbiKNaakW, KOTOpble NeKTop npeanucan caenatb CaMoCTOSATENbHO (ecnu
TaKoBble UMEIOTCS).

npaktudeckme | Moarotoeka K MpakTU4eckoMy 3aHaTu0. B paboTe cTyaeHTOB MOXHO BbIAENWTb TPY COCTaBNSAOWME:

3aHATNSA 1) pa3bop peweHnin 3a0a4 ayOMTOPHBIX 3aHATWI, 2) CaMOCTOSTENIbHOE PeleHne AOMalHKX 3amad, 3)
pa3bop NeKLMOHHOro MaTeprana npeacTosiero NPakTU4eckoro 3aHsaTus. Takum obpasom, Nnpuas
LOMOWV Mocne Kaxaoro ayanTopHOro 3aHATUS, CTYOEHT OOMIKEH CHavana pewmnTb CaMOCTOATENbHO (He
rnsns B paboyyto TeTpanb) Te 3a4aqu, KoTopble pewuns npenoaasartenb Bo BpeMs 3aHsATus. [MNpu
BO3HUKHOBEHWM TPYAHOCTEN BO BPEMS PelleHNs Kakor-Hnbyab 3ana4u cnenyeT pasobpatb pelieHne
9TOl 3aa4u B TeTpaau. 3aTem credyeT pelwnTb 3a4ady camocTosTeNnbHo 6e3 TeTpaan. CKonbKo Hbl
pas He NpPUXoamMnoch BO3BPALLATbCS K TETPaAW, HACTOATENBHO PEKOMEHAYETCS BCE Xe Hay4YUTbCH
BOCMPON3BOAMTb PEWEHNE CaMOCTOATENBbHO. 3aTeM CneayeT NPUCTYNUTb K PELLEHMIO 3aaay u3
JomalHero 3agaHus. Npu BO3HNKHOBEHUN TPYLHOCTEN PEKOMEHAYETCS MONPOCUTL MOMOLLN Y CBOUX
OLHOMPYMNMHMKOB UM COKYPCHUKOB. NPMBETCTBYETCSA COBMECTHBIA MOUCK PELWEHNiA. TakxXe MOXHO
06patuTbCs 3a NOMOLLbIO K npenogasaTento. s 3Toro MoXHO NMYHO NMOJOWTY K NMpenoaaBaTtenio,
nmbo HanncaTb eMy 3NEeKTPOHHOE NMMCbMO, CCPOPMYNTMPOBAB B HEM BO3HMKAIOWME BONPOCH! W/
NPUKPENUB CBOM OTCKaHMPOBaHHbIA UM CAOTOrpadoUpPOBaHHbIV BAPUAHT PELIEHS N NPOBEpPKMU.
MponycTue kakoe-nnbo 3aHATUE, CTYAEHTY CreayeT CKOMMpPoBaTh pelleHre pa3obpaHHbIX Ha 3aHSATAM
3a4a4 M3 TeTpanm Kakoro-Hubyab 0OHOrpynnHKKa; pa3obpaTtb MX pelleHre, pewmnTb nx
CaMOCTOATENbLHO, & TakXe pewunTb 3a4a4M JOMaWHero 3aaaHus.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopaTopHble| BapuaHT 3agaHus BblgaeTcs npenoaasaTeneM, NPoBoasWMM NabopaTopHbie 3aHATMS, OH Xe
paboTbl npuHuMaeT nabopaTtopHyto paboTy. Kaxaas nabopatopHasi paboTa oLeHUBaeTCS onpeaeneHHbiM
KOnnM4yecTBoM 6ansios B COOTBETCTBUM C PEriaMeHToM 6anfibHO-pPenTUHroBOl cUCTEMbI. BbinonHeHne
nabopatopHoit paboTbl cneayeT Ha4yaTb C M3y4YeHUs TeoPeTUYECKNX ceeneHuii. JlabopaTopHas
paboTa cumTaeTcs BbINONHEHHOM, eCNn NPefoCTaBNeH OTYET O pe3yNbTaTax BbiNONHEHWS 3a0aHns U
npoBefeHa 3awnTta npoaenaHHol paboTol.
Kax bl oT4eT ponxeH cogepxartb: 1. 3aronosok nabopaTtopHoi paboTbl (Ha3BaHWe 1 Lenb paboTol).
2. 3apaHue k nabopatopHoii paboTe. 3. KpaTkne TeopeTnyeckme ceeneHus. 4. Onucaxve
nocnenoBaTeNbHOCTU [EeNCTBUiA, NPOU3BedEHHbIX NPW BbINONHEHUN paboTsl (xoa paboThbl). 5.
PesynbTaTtbl BbINONHEHUS NabopaTopHOW paboThl (B 9NEKTPOHHOM BapuaHTe Unv pacnevataHHble).
3awmTa NpoBoAMTCS B OBa aTana:
1) [leMOHCTPUpPYIOTCS pe3ynbTathl BbINONHEHWs 3aaaHus. B cnyyae nabopatopHoii paboTsl,
npenycMaTpuBsatollein paspaboTky NporpaMMHOro NPUNOXEHNUs, NP NOMOLLM TECTOBOro NpuMepa
[lOKa3blBaeTCs, YTO Pe3ynbTar, NoflydaeMblii NP BbINONHEHUW NPOrPaMMbl, NPaBUbHbINA.
2) HeobxoaMMOo OTBETUTL Ha PSid BOMPOCOB NpenoaaBartens, KOTopble JONXHbl MPOSICHUTL CTeneHb
CaMOCTOSITEIbHOCTM U NMOHUMaHNSA BbIMNONHEHWS faHHOW paboThbl.
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Bup pabor MeTtoaunyeckue pekoMeHpauum
camocTosi- | MeToamyeckne pekomeHaaumm no caMoCcTosaTeNnbHON paboTe CTyAEHTOB
TenbHas
pabota Tema TpaHCnopT B HU3KOPA3MEPHbIX CUCTEMAX

Bonpoc 1.

OdppekT AapoHoBa-boma. KeaHToBbI adhdpekT Xonna.

SdpekT AapoHoBa-boma cBa3aH ¢ HENOCPEACTBEHHBIM MPOSIBNEHNEM MOTEHLNANOB
39N1EeKTPOMarHNTHOro nons (BeKTOPHOro noteHumnana). BaxHo pasnuyatsb 'knaccudeckuin' scpdekr
AapoHosa-boma, korga Ha nyTn OBUXEHUS 3NEeKTPOHOB MArHUTHOrO NONS HET, a BEKTOPHbIV
noTeHuman OTIMYEH OT Hyns, 1 'TBepaoTeNbHbIN' adhdekT AapoHoBa-boMa, korga Mesockonuyeckoe
npoBoAsiee KoMbLO HAXOAUTCS B MAarHUTHOM MoONe Y MEHSETCS MarHWUTHbIA NOTOK Yepes nnouwanib
KonbLa, 4TO MPUBOOUT K OCLMANSILMAM TOKA Yepes 3TO KOMbLO.

KBdHTOBbLIN achdPEKT XOnna - adpdekT KBAHTOBAHMS XONNOBCKOr0 COMPOTUBAEHNS U MPOBOANMOCTM
[BYMEPHOro 3NeKTPOHHOIO rasa B CUbHbIX MarHUTHbBIX MOMSX U NPY HUSKKX TeMnepaTypax.
KBaHTOBbIN acpcpekT Xonna (KSX) 6bin oTkpblT Knaycom ¢ooH KnuTumHrom (coBmecTHo ¢ ™. Jopnoii u
M. MNennepom) B 1980 rogy. SddEKT COCTOUT B TOM, YTO NPU [OCTATOYHO HM3KMX TEMMNepaTypax B
CUNbHbIX MarHUTHbBIX NOMSX HA 3aBUCUMOCTM NOMEPEYHOro CONPOTUBEHNS (OTHOLWEHMWSA
BO3HMKAIOLLEro MONepeyHoro HanpsaxeHns K npoTekarowemy npoLosibHOMY TOKY) BbIPOXOEHHOM0
[BYMEPHOro 3N1eKTPOHHOro rasa ([43l7) 0T BenM4mHbl HOPManbHOW COCTaBASIOWEN K MOBEPXHOCTU
03I nHayKuum MarHMTHOro nons (MM OT KOHLEHTpauUuUy Npyv OUKCMPOBAHHOM MarHMTHOM Mone)
Habn4aTCs y4aCTKN C HEM3MEHHbBIM MOMEPEYHBbIM COMPOTUBIEHWEM UK 'MNATo'.

Tema TpaHcnopT B MarHUTHbIX CUCTEMaxX

Bonpoc 2.

Teopunsa rmraHTCKOro MarHeToCconpoTUBIIEHNSI.

M'mrdnTckoe marHetoconpotusnérue, FMC (anrn. Giant MagnetoResistance, GMR) -
KBAHTOBOMEXaHNYECKUiA 30eKT, HabntogaeMblli B TOHKUX METANMYECKMX NNEHKAX, COCTOSUMX N3
yepenyrowmxcs eppoMarHUTHbIX 1 NPOBOAAWMNX HEMArHUTHBIX CNOEB. DPEKT COCTOUT B
CYLWEeCTBEHHOM U3MEHEHUN 3N1EeKTPUYECKOro CONPOTUBIEHNS TaKON CTPYKTYPbl NPU U3MEHEHW
B3aWUMHOro HarnpasfeHUs HaMarHM4eHHOCTU COCeOHNX MarHUTHbIX CNoés. HanpasneHuem
HaMarHM4eHHOCTN MOXHO YNpaenaTb, HANPUMEP, NPUNOXEHNEM BHEWHEro MarHUTHOro rnons. B
OCHOBe 3hpeKTa NexmT paccesHe 3M1eKTPOHOB, 3aBUCSLLEE OT HaNpaBneHNs cnuHa. 3a oTKkpbIThe
TUMraHTCckoro MarHetoconpoTtueneHns B 1988 rogy couankm Anbbep Pept (YHuBepcuteT MNapux-tor
XI1) n MNetep MproHbepr (Mccnepoatensckuid LeHTp KOnux) 6binu yanoctoeHsl Hobenesckoi npemMun
no comauke B 2007 rogy.

Tema Jlokanmsauus

Bonpoc 3.

Jlokanusauma AHgepcoHa. Jlokanuaaumsi B MarHUTHbIX CUCTEMaX.

AHnpepcoHoBckas nokanmsauus (AJl) - aseneHve, BO3HMUKAOLWee Npu pacnpocTpaHeHNn BOMH B cpeae
C NPOCTPaAHCTBEHHbIMU HEOAHOPOLHOCTSIMU U COCTOAWEE B TOM, YTO BCNEACTBME MHOMOKPATHOMO
paccesHNs Ha HEOAHOPOOHOCTAX U MHTePEPEHLNN PacCesHHbIX BOSTH CTAHOBUTCS HEBO3MOXHbIM
pacnpocTpaHeHue berylmx BonH; konebaHusi npmobpeTatoT xapakTep CTOSHER BOMHbI,
CKOHLIEHTPMPOBaHHOW (N0Kann30BaHHOM) B OrpaHMYeHHon obnactu npocTpaHcTea. AJl BO3MoXHa ans
BOJH Mto6oi NpMpPoabl, HO 0COBEHHO SIPKO OHA NPOSIBASIETCS B Clyyae BOMH ae bpoiina nns yactuy u
KBa3M4acTuL, Npu N3y4eHUN KUHETUYECKMX CBOMCTB (3NEKTPONPOBOAHOCTH, TEMNOMPOBOLHOCTN)
HeynopsiooYeHHbIX TBEPObIX cpen (aMopdHbIe BEWeCTBa, CUIbHO NErmpoBaHHbIe NONyNPOBOAHMKMN U
ap.), 7. K. npu AJl noaenxHocTb Yactuy pasHa 0. [pencraeBneHne o BO3MOXHOCTU nokannsauum
4acTUL M KBA3M4YaCTUL, B HEYMNOPSLOYEHHbIX cucTeMax Obino Brepsble BblABUHYTO B 1958 @. Y.
AHpepcoHom (Ph. W. Anderson). C ero nmeHem n nmeHem H. ®. MotTa (N. F. Mott) cBa3aHbl kak
BBELEHNE 3TUX NOHATUM B (PU3NKY aMOPOHbIX NPOBOAHNKOB, Tak U AafbHeNwWwee passutme.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH MoAaroToBka K ak3ameHy. 3an0roM yCrewHoi caayn BCex ak3aMeHoB SBNSAIOTCS cuctemaTtnyeckue,
N06POCOBECTHbIE 3aHATUSA cTyaeHTa. OQHAKO 3TO He UCKoYaeT HeoOX0AMMOCTU crieumanbHoik
paboTbl Nepen ceccueii 1 B Nepuo caayum ak3ameHoB. Creundomyeckon 3anadein paboTbl CTyAeHTa B
Nepuoa aK3aMeHaLMOHHON Ceccum SBNSOTCS NOBTOpeHMe, 0606LeHe N cucTeMaTisaumns BCero
maTepuana, KoTopblil U3y4yeH B TeyeHve roga. HauvHate NoBTOpeHne pekoMeHayeTcs 3a
MecsiL-NonTopa Lo Hayana Ceccuu.

B ocHoBy noBTOpeHus fonxHa ObiTb NONOXEHa TONbKO NporpaMMa. He cnefyeT NoBTOPSTb HM MO
6vneTam, HM Mo KOHTPONbHLIM BonpocaMm. MNoBTopeHre no 6unetam HapywaeT CUCTEMY 3HAHWIA 1
BeAET K MEXaHN4eckoMy 3aydvBaHuio, K 'HatackuneaHuio'. NMoBTopeHre No pasnnyHoro poaa
KOHTPONbHLIM BOMPOCAM NPUBOAMT K Nponyckam 1 npobenam B 3HaHUSX 1 K HeaopaboTke nHoraa
BECbMa BaXHbIX pa3fenos nporpaMMbl. NoBTOPEHVE - MPOLLECC MHAMBMAYANbHbIN; KaXAblA CTyAEHT
MOBTOPSIET TO, YTO ANS HErO TPYOHO, HESICHO, 3abbiTo. MoaToMy, Npex.ae YeM NPUCTYNUTb K
MOBTOPEHUIO, PEKOMEHyeTCs CHaYana BHUMAaTEebHO MOCMOTPETH NPOrpamMy, yCTaHoBUTb Hanbonee
TPyLHble, HaVMEHEe YCBOEHHbIE pa3aenbl U BbiMUCATb VX Ha OTAENbHOM NCTE.

B npoLiecce NoOBTOPEHUS aHANU3MPYIOTCS U CUCTEMATU3UPYIOTCS BCE 3HAHUS, HAKOMIEHHbIE NpW
N3y4eHNM NPOrpaMMHOro Matepuana: AaHHble y4ebHrka, 3anucm neKUmin, KOHCNEKTbl MPOYUTaHHbIX
KHUF, 3aMeTKW, CoenaHHble BO BPEMsi KOHCYbTauuii UM CEMUHAPOB, U ap. Hu B koeM cnyyae Henb3s
OrpaHMyMBaTbhCs TONMbKO OHUM KOHCMEKTOM, a TeM Bonee, YyXvuMu 3anucsiMu. Besikoro pona sanucu
1 KOHCMEKThI - Bely cyrybo nHAMBUAYyanbHble, MOHSTHBIE TONIbKO aBTOPY. [OTOBSCH MO Yy>XMUM
3anucsiM, Nerko MOXHO BNacTb B 04eHb rpybbie ownbky. Camo NoBTOPEHME PeKOMEHAyeTCs BECTU Mo
TemMam nporpaMMbl 1 Mo rnasam y4ebHrka. 3akoH4mB paboTy Haa TeMoI (rnaBoi), Heo6XoaNMO
OTBETWTb HA BOMPOCHI y4ebHMKa 1Y BbINOMHUTL 3aAaHns, a caMmoe Nydluee - BOCMPOU3BECTN BECb
maTtepuan. KoHcynbTaumm, KoTopbie NPOBOLAATCS A/ CTYAEHTOB B NepVoL 3K3aMeHaLNOoHHOW ceccuu,
HeobxoAMMO UCMONb30BaTh ANs YyrnybneHust 3HaHuiA, ANs BOCMNONHEHUs NPo6enioB 1 Ans paspelleHus
BCEX BO3HMKILMX TPyAHOCTEN. Bes TwatensHoro caMocTosTensHOro NpoayMelBaHusl Mateprana
6ecena ¢ KOHCYNbTaHTOM HendbexHo ByneT HocUTb 'oBLKiA', MOBEPXHOCTHIV XapakTep 1 He
MPUHECET HYXHOro pesynbrara.

OueHb BaxHO He nponyckaTtb 3aHATUA (ﬂeKLlI/II/I, a ocobeHHo npakTn4eckune 3aH9ITI/Iﬂ). Heobxonumo
aKTMBHO y4aCTBOBATb B pa60Te CceMnHapos (Bbll'lOﬂHFlI7|T6 BCeE TpeéoBava npenogaBsarend,
npuxognTte NnoaroToBneHHbIMU K 38.H9ITI/IIO) 1N CBOEBPEMEHHO BbIMNMONMHATb KOHTPOJIbHbIE pa6OTbI, He
OCTaBNATb nepenncbiBaHe HEBbINMOJIHEHHbIX 3aflaHuin Ha 3a4€Thbl U 3K3aMEHbI.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYEcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHON PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) 1 OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 45is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 30,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWmMMUCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMIA 3[00PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO n yyebHbiM nnaHom no HanpasneHuto 03.04.02
"Pusmka" 1 MarmcTepckoin nporpamme "Teopetnyeckas usnka u MogenposaHme oman4ecknx npoLLeccos”.
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Mporpamma ancumnnuHbl "TeopeTnyeckne oCHoBbl CNMHTPOHUKN"; 03.04.02 "dusnka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[]1B.03.01 Teopetnyeckne 0CHOBbLI CrINHTPOHUKU

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpodpmnb noarotosku: Teopetuyeckas pusmka n MogenmposaHne usnyecknx NpoLeccos
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. Koyenaes, b./. OcHoBbl KBaHTOBOM TeopuK TBepRoro Tena : ydiebHoe nocobue / B./. Koyenaes. - JonronpynHbii
WHTennexT, 2019. - 288 c. - ISBN 978-5-91559-272-7. - TekcT : anekTpoHHbIii. - URL:
https://znanium.com/catalog/product/1086292 (nata obpauweHusi: 12.05.2021). - Pexwvm goctyna: no noanuncke.

2. AnnecHuH, C. C. OCHOBbI CMIMHTPOHWKKM : y4ebHoe nocobue / C. C. AnnecHuH. - 2-e nag. ucnp. - CaHkt-MNetepbypr :
NaHb, 2021. - 288 c. - ISBN 978-5-8114-1060-6.€- TekcT®: 3n1eKTPOHHbIN®// JlaHb : aneKTpoHHO-6nbnmoTeyHas
cuctema. - URL: https://e.lanbook.com/book/167813 (parta obpaileHns:12.05.2021). - Pexxum goctyna: ons asTopus.
nonb3osarenen.

3. MpyaoHwukos, B. B. KBaHTOBO-CTaTNCTUYECKAS TEOPUS TBEPABIX TEN : yuebHoe nocobue ans By3os / B. B. MpyaHukos,
M. B. NpynHukos, M. B. MamoHoBa. - 3-e u3g., ctep. - CaHkT-MNeTtepbypr : JlaHb, 2021. - 448 c. - ISBN
978-5-8114-7956-6.9- TekCT®: aNeKTPOHHLI®// JTaHb : aneKTPOHHO-6nbnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/169803 (nata obpaueHus: 12.05.2021). - Pexum pocTtyna: ons aBTopus. Nnonb3oBaTtenei.

JononHutenbHas nuteparypa:

1. ABpukocos, A. A. OcHoBbI TeOpyM MeTannoB : y4ebHoe nocobue / A. A. Abpukocos. - 2-e n3g. - Mockea :
DUN3MATIINT, 2010. - 600 c. - ISBN 978-5-9221-1097-6. - TekCT : aNeKTPOHHbIV // JlaHb : aneKTPoHHO-6nbnmnoTeyHas
cuctema. - URL: https://e.lanbook.com/book/2093 (nata obpalleHus: 12.05.2021). - Pexum pocTyna: ofis asTopus.
nonb3osarenen.

2. bpaHaT, H. B. KBaaunyacTtnupl B domanke KOHAEHCUPOBAHHOIO COCTOSHMS : y4ebHoe nocobue / H. b. BpaHaT, B. A.
KynbbaumHckuii. - 3-e nsga. - Mockea : PUSMATJINT, 2010. - 632 c. - ISBN 978-5-9221-1209-3. - TeKCT : 3N1eKTPOHHbI
// NaHb : anekTpoHHO-6nbnmnoTeyHas cuctema. - URL: https://e.lanbook.com/book/59598 (nata obpauweHus: 12.05.2021).
- Pexxum poctyna: ons aBTopus. nonb3osarenei.

3. MaHTMaxep, B. ®. OnekTpoHbl B HeynopsaaoyeHHbIx cpepax / B. ®. MaHTMaxep. - 3-e nag., ncnp. v gon. - Mockea :
DPUN3MATIINT, 2013. - 288 c. - ISBN 978-5-9221-1487-5. - TekCT : anekTpOHHbIN // JlaHb : anekTpoHHO-6MbnmoTeyHas
cuctema. - URL: https://e.lanbook.com/book/91178 (naTa obpaweHus: 12.05.2021). - Pexum gocTtyna: ons aBTopma.
nonb3oBsarenew.
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orpamma aucunnInHbl "TeopeTnyeckne 0CHOBbI CNMHTPOHKKK"; 03.04. n3vka".
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[]1B.03.01 Teopetnyeckne 0CHOBbLI CrINHTPOHUKU

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

Mpodpomnb noarotosku: Teopetudeckas usmka 1 MogenmposaHne unsnyecknx NpoLeccos
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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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