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IlosicHUTEIBLHAS 3aIICKA

Pabouas mporpamMma AWMCIUIUTUHBI COCTaBJIeHa B COOTBETCTBHM ¢ TpeboBanusmMu OI'OC
BO no nanpasnenuto noarotoBku 03.03.02 ®usuka, HanpaBieHHOCTh DyHIaMeHTaIbHAs
dusuka.

Juctumnaa «PensaTuBHCTCKAasi KBAaHTOBAas TEOPHUS» BXOAWT B YacTh, (HOPMUPYEMYIO
y4acTHUKaMU 00pa3oBaTelIbHbIX OTHOIICHUH, bioka 1 yuebHoro miaHa.

J51 OCBOEGHHMSI IUCUUIUTMHBI HEOOXO UMbl 3HAHUSI, YMEHUS U BIaJeHUs, CHOPMHUPOBAHHbBIE
B XOJIC U3yUYECHHS CIEAYIOMINX AUCIUIUIMH U MPOXOXKICHHUS MPAKTHK: OCHOBBI MAaTEMaTHYECKOTO
aHa/lM3a, aHaJUTHYeCKas IeOMETpHUs M JIMHeWHas anrebpa, auddepeHuuanbHble ypaBHEHUS,
JVHEWHBIE W HEJIMHEWHBbIE YypaBHEHUsS (U3UKHU, OCHOBBI (PYHKIHMOHAJIHHOTO AaHaJH3a,
AIEKTPOAMHAMUKA, aTOMHas U siiepHasi Gu3rKa, KBAHTOBAsI TEOPUsL, 03HAKOMUTENIbHAS MTPAKTUKA
2, TEXHOJIOTMYECKasi MpaKTuka 1.

Jnst ycBoeHHs Kypca MO OCHOBAM PENIATUBUCTCKONM KBAaHTOBOW TEOPUM MHHHUMAJIBHO
TpeOyeTcsl BIaJCHHE TEOpPHEH NpeneNoB, onepanusMu auddepeHurnpoBanus (B TOM 4YHUCIE
YaCTHBIMU MTPOU3BOJHBIMU), UHTETPUPOBAHUS (B TOM YHCIIE€ UHTEIPUPOBAHUEM I10 TOBEPXHOCTHU
U 00BbEMY), OCHOBHBIMH OII€pALIMSIMU BEKTOPHOTO aHaIM3a (B3STHE I'PaJHeHTa, IPOU3BOIHOMN 1O
HANPaBJICHUIO, JUBEPreHILUU, POTOpa), METOJAMHU pEIIEHUS MPOCThIX OOBIKHOBEHHBIX
muddepeHINATBHBIX YPAaBHECHUM W YPaBHEHHH B YAaCTHBIX MPOW3BOIHBIX, METOJAMHU TEOPUU
CHEIHUANIbHBIX (PYHKIMM U OCHOBAaMH TEOPHH (HYHKIUN KOMILJIEKCHOTO MEPEMEHHOI0, METOIaMU
00001IEHHBIX (PYHKITHIA.

TpynoemkocTs auctuIuikHb: 3 3.e./ 108 u.;

Konraktnas pabora — 74,3 u.:

3aHATUA JEKIUOHHOTO THMa — 36 4.

3aHATUS CEMUHAPCKOro TUIa (mpaktuyeckue) — 36 4.

KOHTPOJIb CAMOCTOSITEIbHON paboThI — 2 4.

MHast KOHTaKkTHas padora — 0,3 u.

CamocrositenpHas pabora — 7 4.

KOHTpOJIb — 26,7 4.

KitoueBble coBa: KBaHTOBaHME, KBAHTOBAs AJIEKTPOIMHAMUKa, ypaBHeHue Kieiina-
I'opnona-®oxka, ypaBHeHue [[upaka, TOUHbIE pelIeHNs, MaTpulla paccesHus, GpyHkius [ puHa,
mpornararop, quarpaMMmsl GeliHMaHa.

1. Heau v 3a1a4u AUCHUNIIMHBI (MOIYJIA)

L{esb AUCHUIUIMHBI C TOUKU 3pEHUS] KOMIIETEHTHOCTHOTO MO/IX0/[a COCTOUT B (POPMHUPOBAHUH
CJIeIYIOIINX O0IIenpOo(eCcCHOHATBHBIX KOMIIETEHITHH:
— CHOCOOHOCTB MMPUMEHATH 0a30BbIE 3HAHUS B 00J1aCTH (PU3UKO-MaTEMAaTHUECKUX U (UIIH)
€CTECTBEHHBIX HayK B cdepe cBoeil mpodeccronanbHol aedarenbHoctu (OIIK-1).
L{esb AUCHUIUIMHBI C TOUKU 3peHUs (PU3NYECKOr0 00pa30BaHMA: yIIIyOUTh Hay4YHbIE
MIPEJICTaBICHUSI O CBOMCTBAX 3JIEKTPOMAarHUTHOIO TOJISl B BaKyyM€ U BELIECTBE, MOJTyYEHHBIX
B Kypcax o01iel 1 TeopeTuyeckoit Gpu3uKu, chopMupoBaTh LEITOCTHYIO KapTUHY (PU3NIECKUX
MIPEJICTAaBICHUN U SBJICHUM, CBA3aHHBIX C AJIEKTPOMArHUTHBIM IOJIEM.
3a1aun TUCIUIINHBL:
® DAacKpeITh  pojb  (YHIAMEHTAJIBHBIX  NPUHIHUIIOB W  METOJOB  KBAaHTOBOMU
JIEKTPOJUHAMUKH;
e HAyuyuTh WCIOJb30BATH COBPEMEHHBIH MaTeMaTHYECKUH ammapar s pelleHus
KOHKPETHBIX 3a/1a4;
® paccMOTpPETb OCHOBHbIE TIPOOJIEMBbl KBAaHTOBOH 3JEKTPOJUHAMHUKU MPOCTEHUIINX
(U3NYECKUX CUCTEM.



Tabmuua 1. [TepeueHs nmiaaHUpyeMBbIX pe3yIbTaTOB OOYUYEHUS MO AUCIUILTHHE (MOIYIIIO),
COOTHECCHHBIX ¢ MHAMKATOPAMH JTOCTHKEHUS KOMIICTCHIINN

Komme-
TeHUUus: | UHAUKATOPBI 10CTHIKEHUA
(xon m KOMITeTEeHI U PesyabTaThl 00yyeHus
HauMe- (Kox ¥ HAMMEHOBAHUE)
HOBAaHUE)
OIlIK 1 OIIK-1.1. Ananusupyet 3naem: METOIMKY aHATN3a OCHOBHBIX MPOOJIEM H

poOIEeMBbI, TPOIIECCHI U
sIBJICHUS B 00J1aCTH (PUBHKH,
HCIIONB3YET Ha MPAKTHKE
0a30BbIE 3HAHHUSA U METOIbI
(U3HYECKUX UCCIIEeIOBAHUIM.

IPOLIECCOB, IPOUCXOASIIUX B KBAHTOBO-
3JEKTPOIMHAMUYECKHX CUCTEMAaX, BCE BO3MOXKHBIE
OTJINYMS PELICHUI U PACCUMTAHHBIX CBOMCTB,
MOJTyYEHHBIX B PEISITUBUCTCKOM M HEPEJIITUBUCTCKOM
NpUOTIKEHUSX.

Ymeem: ananu3upoBath, HCCIEI0OBATh U
MOIUpHUIMPOBATH 6a30Bble MATEMAaTHUECKUE MOJIENIN
B KBAHTOBOM AJIEKTPOIMHAMUKE, 331aBaCMble
PENSATUBUCTCKUMHU YPAaBHEHUSIMU JIBUKEHUS.
Braoeem: meronamu aHanm3a mpo0JsieM B o0acTu
PENSITUBUCTCKOM KBAHTOBOW TEOPHH.

OIIK-1.2. Ucnonw3yer
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHBIX
JTUCIUILIAH B
npodeccuoHaIbHON
JeSITeIbHOCTH, IPUMEHSIET
METOJIbI MATEMATHIECKOTO
aHaJIM3a U MOJICIIMPOBAHUS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAIBHOTO
HCCJICIOBAHMS.

3naem: 6a30ByI0 TEPMHHOJIOTHIO, OTHOCAIIYIOCS K
pa3IM4YHBIM pa3zeslaM KBaHTOBOU DJIEKTPOJIUHAMUKY,
IIPUHLIUIILI IOCTPOCHUS KBAHTOBOM
3JIEKTPOMHAMHUKY, 3aKOHBI 1 YPaBHEHUS, IIOCTAHOBKY
OCHOBHBIX KBAHTOBO-JIEKTPOJUHAMUYECKUX 3a1a4 U
METOMBI UX PEUICHUS.

Ymeem: ucnionb3oBaTh 0a30BbIe 3HAHUS
€CTECTBEHHOHAYYHBIX JUCLIUILINH B
npoQeCcCUOHANBHON JESTEeNbHOCTH, IPUMEHSTh
MaTeMaTU4YeCKUe METOABI IIPU MOJAEIUPOBAHUN U
TEOPETUYECKOM HUCCIEAOBAHUN MUKPOCHCTEM.
Bnaoeem: MeToaMu pelIeHNs] OCHOBHBIX KBAaHTOBO-
JJIEKTPOAMHAMUYECKUX 33/1a4, HABBIKAMH pacdyeTa
BEPOSITHOCTEH U CEYEHUN PacCEsHUs IIEMEHTAaPHBIX
YaCTHUIl IPY 3JIEKTPOMATHUTHOM B3aMMOJICHCTBHH.

OIIK-1.3. Onpenenser,
OIICHUBACT M MPUMCHSICT
BO3MO>KHBIE METO/IbI
peieHus Gu3nKo-
MaTeMaTHYECKUX 3a/1a4 B
cBoel mpodeccruoHambLHOM
JeSITeNIbHOCTH.

3Haem: BO3ZMOXHBIE METObI PEIICHHUS
PENSTUBUCTCKUX YPAaBHEHUN ABUKEHUS 3aPSKEHHBIX
YaCTHII B ONPEIETIEHHOT0 TUMA 3IEKTPOMArHUTHBIX
TOJISIX.

Ymeem. onpenensth, OIEHUBATH U PUMEHSTH
V3BECTHBIC METO/IBI PEIICHUS PEIITUBUCTCKUX
YpaBHEHUH JBIKCHUSL.

OIIK-1.4. Ucnonb3yer
MaTEMaTHYECKUH anmnapar
JUIS OIIMCAHUs, aHAJIN3a
TEOPETUYECKOI0 U
9KCIIEPUMEHTAIBHOTO
HCCIEAOBAHUS U
MOJIETTUPOBAHUS (PUIUIECKUX
CHCTEM, SIBIICHUH U
IIPOLIECCOB, UCIIOJIb30BAHUS B
o0y4YeHUH H
npodeccnoHaIbHON
JESITEIbHOCTH.

3naem: MaTeMaTUYECKUH armapaTt JUIs
TCOPETUUCCKOI'0 OIMUCAaHNA U aHaJIn3a OJHOIICTIICBBIX
npoiieccos, BKiIro4das 3¢ dexr Komnrona u
AQHHUTHJISIIIUEO AJIEKTPOH-TIO3UTPOHHON TapHl.
Ymeem: mpuUMeEHATh OCHOBHBIE MATEMaTHUECKUE
METO/IbI TP OMMCAHUU U aHAJU3€ OJTHOTETIEBBIX
nporeccoB, Bkitoyas 3gdext Komnrona u
AHHUTUJIALMIO 3JIEKTPOH-TIO3UTPOHHOM MapBhl.
Bnaoeem: MaTeMaTH4eCKUM arnmapaToM AJs
OTHMCAaHUs, aHATIN3a TEOPETUYECKOTO U
SKCTIEPUMEHTAIILHOTO (YMCIEHHOTO YKCIIEPUMEHTA)
MCCIICIOBAHMUS OJTHOMIETIICBBIX MTPOIIECCOB.




2. O0beM AuCHHMIIMHBI (MOYJIs1) 10 BHIAM y4eOHOH padoThI

Tabnuma 2. O0beM AUCUUIUIHHBI (MOAYJIs) 001as TpyaoeMKocTh: _3 3.e./_108 u.
®opma o0yueHusi _Oo4Hasl

Bcero Pacnpenenenue
Bunel yueOHO# paboThI 4acoB [0 ceMecTpaM B yacax
VIII
OO6m1ast TpyA0€MKOCTh TUCITUTUIMHBI 108 108
KonrakTHas pabora: 74,3 74,3
3aHATHUS JEKIUOHHOTO TUIIA 36 36
3aHATHUS CEMUHAPCKOTO THITA 36 36
(MpaKTUYECKUE 3aHSITHS)
KOHTPOJIb CAMOCTOSITEIIBHONU PaObOThI 2 2
WHas KOHTaKTHas pabora 0,3 0,3
KOHTPOJTb 26,7 26,7
CamocrositenbHas pabota (CP) 7 7
By npomMexkyTOYHOTr0 KOHTPOJIS IK3aMeH

3. Conep:kanue JTUCHUNIMHBI (MOZYJIs1)

Tabmuma 3. PactipeenieHre 4acoB 10 TeMaM M BHIaM Y4eOHOU paboThI

®dopma 00yueHus ouHas Cemectp VIII
Howmep HaumenoBanwue pa3aenon O0beM B yacax
pazaena Y T€M JUCIUTUTUHBI (MOTYJIsS) Beer | JI I13 | KCP [Kontp | CP
0 1bp+1
(P
1 VYpasuenus Kusitna-I'opnona-®oxka u 26 10 | 10 5 1
Hupaka.
2 TouHo-pelaeMbie MOIETHU 46 16 | 16 2 11 1
PENSATUBUCTCKON KBAHTOBOM TEOPHUH.
3 DNIEMEHTHI PENIITUBUCTCKON KBAHTOBOM 36 10 | 10 11 5
TEOPUH TOJIS.
Utoro 108 36 | 36 2 27 7

TemaTuka JeKIUMOHHBIX 3aHATHH

1. YpaBuenns Kasiina (Kaeiina)-I'opaona-®oka(K-I'-®) u Iupaka

[TpeobpaszoBanus Jlopenmna u cummerpun, rpynna JlopeHna. PenstuBucTckoe BOMHOBOE
ypaBaenue Kusitna-I'opnona-®oxka (KI'®). Teopus TOHKOI CTPyKTypbl CLIEKTpa IHEPIHUH aToMa
BoJopoia Ha ocHoBe ypaBHeHUsi KI'®. PemieHuss ¢ orpuuatenbHOMl sHeprueil. YpaBHEHUE
Hupaka. @opMyJMpOBKa PEISATUBUCTCKOM KBaHTOBOM Teopun CBolictBa Martpull Jlupaka.
Pemenune ypaBuenus Jupaka s cBoOOAHBIX yacTi. (COOTHOIIEHWE TIOTHOTHI U
OPTOrOHAJILHOCTH. AHTHUYACTUIIBL. JIBUKEHUE JUPAKOBCKOTO 3JIEKTPOHA B IOJIE LIEHTPAJIbHBIX
cun. Pemenue ypaBHeHus Jlupaka B KyJOHOBCKOM IOTEHLHMAIBHOM moje. Popmyina TOHKOU
CTPYKTYpbl ~ CHEKTpa  DJHEprud.  YpaBHeHue Jlupaka B HEPEISATUBUCTCKOM U
ciabopensTUBHCTCKOM npuOmmkenuu. [IpeobpazoBanne @onnu-Bayrxaiizena. [IpeobpazoBanue
s cBoOomHOM dactuibl. OOmiee mpeoOpa3oBaHWe ISl AJCKTPOHA, JABWXKYIIETOCS B



aneKTpoMarHuTHOM moje. OOmee pemeHue ypaBHeHus [upaka. J[MpakoBckas IIOTHOCTh
BEPOATHOCTH U  IUIOTHOCTh TOKa  BeposatHocTH.  «lllpemuHrepoBckoe»  ApokaHue
(Zitterbewegung). CkopocThb W KOOpAMHATa PENATUBUCTCKOIO 3JIEKTPOHA B Teopuu Jlupaxa.
[lIpenuHrepoBCcKOE ApOoKaHUE KaK MPUYMHA BO3HUKHOBEHHS crirHa. Teopus Koba anoManbsHOTO
MAarouTHOIO MOMCHTA 3JICKTPOHA.

2. TouHo-pemaemMble MO/IeJIM PeJIITUBUCTCKONH KBAHTOBOI TEOPHUH U HEKOTOPbIe
3JIeMEHTapHbIe IPOLECChl KBAHTOBOM 3JIEKTPOAMHAMUKHU

JIBr>keHue 3apa’keHHON YaCTHIIbI B [10JIE TNIOCKOM 3JeKTpOMarHUTHON BoJiHbI (Pemenue
Bonxkoga).

JIBr>keHMe 3apaK€HHOM YacTHULbl B IOCTOSHHOM U OJIHOPOJAHOM MarHUTHOM II0JIE.

TouHble peleHus: ypaBHEHUH IBUKEHUS C LIEHTPAJIbHO-CUMMETPUYHBIM ITOTEHIIHAIOM.

TouHble peleHus peasTUBUCTCKUX YPAaBHEHUN JBMKEHUS B 1Tosie AapoHoBa-boma.

Oddext Komnrona. AMIIMTya 31€KTPOH—()OTOHHOIO B3aUMOAECUCTBUS B UMIYJbCHOM
Ipe/CTaBICHUU. BpIuncieHre BEpOATHOCTH KOMITOH-3(deKkTa. 3aKOHbl COXpPAHEHUS SHEPIruu
UMIYyJbca. YCpeOHEeHHWE M CYMMHpOBAHHE IO MOJSIPU3ALMSIM HAyadbHOIO M KOHEYHOTO
anekTpoHa. CymmupoBaHue 1O mojspusauusM ¢otoHoB. uddepenumansHoe 3¢pGeKTUBHOE
CeYeHUe KOMIITOHOBCKOro paccesHuss. @opmyna Kielina-Humunbel-Tamma. IlonHoe ceueHue
KOMIITOHOBCKOT'O paccesHus. YIJIOBOE paclpe/esieHe Henoaspu30BaHHbIX (OTOHOB. Paccesnue
AJIEKTPOHOB B KYJIOHOBCKOM Iojie. Awmiuutyaa paccesHus. @Dypbe-o0pa3 mnoTeHLuana
3JIEKTPOMAarHUTHOTO moiisi. BeposTHocTh mepexona B eauHuily Bpemenu. uddepenunanbHoe
s dexTuBHOE ceueHue paccesHus — ceuenne Morra. @opmyna Pesepdopaa. DxcriepumeHTaabHas
npoBepka ¢opmyn Morra u Pesepdopna. IlpeBpaiienue 3neKTpOH-MO3UTPOHHOM Hapel B JBa
¢orona. uarpammel deliHMaHa B UMIYJbCHOM IPEACTABIECHUU. 3aKOH COXPAHEHUS SHEPruM-
uMmnyiabca. PoaeHWe M yHUUTOXKEHHE  JIEKTPOH-NIO3UTPOHHBIX  Iap.  Belumnciienue
muddepeHIHanbHOro 3()PEKTUBHOrO CEYEHHUS] aHHUTWIISILIMY B CUCTEME LIEHTpa Macc.

3. DJ1leMeHTHI PeJIATUBUCTCKONH KBAHTOBOI TE€OPUM IOJISt

[TpuHIMn neicTBUS M ypaBHEHUs IBUXKEHUs. [ 100anbHble CHMMETPUH KIIACCUYECKUX
nosier. IIpocTpaHCTBEHHO-BpEMEHHBIE U BHYTpeHHUE cummeTpun. Teopema Herep. Tenszop
SHEPrUU-UMITyJbCca. TEeH30p MOMEHTa UMITYJIbca. TOKU U 3apsi/ibl, OTBEYAIOIINAE BHYTPEHHUM
CUMMETPUSM.

[TonsiTe Mozenu TeopuH moJisd. MoJenu Teopuu CKasIpHOTO MOJIsI, CHTMa-MOZEIb.
JlarpanknaHbsl CHUHOPHOTO 1TOJIsL. Moaenu Teopuu BEKTOPHOTo noist. Monenu
B3aMMOJCHCTBYIOIUX CKAJIIPHBIX, CIIMHOPHBIX U 3JIEKTPOMAarHUTHbIX nosiei. [lone Snra-
Munica.

[IpuHIMIBI KAHOHUYECKOTO KBAHTOBaHUS, KOOPJIMHATHOE U UMITYJIbCHOE
MpeJICTaBICHUs], IIPEIUHIepoBa U reizeHoeprosa kKapTuHbl AMHaMukH. [Iporenypa
KaHOHMYECKOI'0 KBAHTOBAHUS B TEOPHUH TOJISL.

Martpuna paccesHus, onpeaeneHue S-MaTpullbl, IpeICTaBIeHUe B3auMOaeHCTBUS, -
npousBeaenue, popmyna Jlaiicona, n-roueunsie pynkuuu I'puna, pynkuuu ['puna B
npencTaBieHuu B3aumoeiicteus. [Ipomaratop ckanspuoro noss. [IpeacraBneHre MaTpuaHOTO
AIIEMEHTA OTIepaTopa SBOIOUNHU PYHKIMOHATBHBIM HHTErpajgoM. Oynkiwm ['puna.

Psin Teopun Bo3mymennii s pyHkumid ['prHa v peifHMaHOBCKHUE THarpaMMBI.
DeilHMaHOBCKHE TUarpaMMbl B HIMITYJIbCHOM NPEACTABICHUU.

TemaTnka NPaKTHYECKUX 3aHATHH

1. TpeobOpazoBanuss Jlopenna, omHOponHas rpynmna JlopeHma. HMHBapuaHTHOCTB
ypaBaenus IllpenuHrepa  OTHOCHTENBHO TpeoOpazoBanuit [ammnes wu  He
WHBapUAHTHOCTh OTHOCUTENILHO MpeoOpa3oBanuii JlopeHiia.

2. VpaBuenue Kueiina (Kusitaa)-I'opmona-®doka myis CBOOOTHON  PEISITUBHCTCKON
YacTHUIlbl, MOJydyeHHEe M pemieHue. AHamu3 (usuueckux mpoOieM, CBS3aHHBIX C



ypaBHeHneM K-I'-@ (MHBapuaHTHOCTH OTHOCHUTENBHO Npeodpa3zoBanuii JIopeHna, TOK 1
IUIOTHOCTh TOKA BEPOSTHOCTH).

3. VYpasuenue Kueitna (Kusitna)-I'opgona-doka mjiss pensTUBUCTCKOM YacCTULIBI B
AJIEKTPOMArHUTHOM TIOJIe, TIOJy4YEHHE M PEIICHHE €ro Uil IBM)KCHHS YacCTHULBl B
MOCTOSSHHOM W OJHOPOJHOM MArHUTHOM Tiolie. AHanmu3 (U3HUYECKUX Mpodiem,
CBsI3aHHBIX ¢ ypaBHeHUEM K-1'-D.

4. VYpaBuenue [upaka 1151 CBOOOHOM pENSATUBUCTCKOMN YaCTUIIbI, IOJYYCHHE U PELICHUE.
KoBapuantHocts ypaBHeHus [{upaka. MaTtemaTtuyeckue acrekTsl ypaBHeHus Jupaka.

5. VYpaBuenue /lupaka aJi1 4aCTULIBI B 3JIEKTPOMAarHUTHOM II0JI€, MOJIYYEHUE U PEILICHUE
€ro JUisl IBM>KEHUS YaCTHULIbI B IOCTOSIHHOM M OJJHOPOAHOM MAarHUTHOM IT0JIE.

6. Tounble penieHUs1 ypaBHEHUHN ABUKEHUS C EHTPAIbHO-CUMMETPUYHBIM MOTEHIIUAIOM.
TouHble peleHns peIsITUBUCTCKUX YPaBHEHUN JBUKEHUS B 11oje AapoHoBa-boma.

7. Ddbdexr KomnrTona. AMmmTyga  3IEKTPOH—(OTOHHOTO  B3aWMOJCHCTBHS B
UMITYJILCHOM Ipe/icTaBIeHNH. Boruricienue BeposSsTHOCTH KOMOTOH-3(deKTa.

8. IlpeBpaieHue IMEKTPOH-TIOZUTPOHHON mapsl B aBa ¢goronHa. Juarpammer DelinmaHa B
UMITYJIbCHOM IIPEACTABICHUM. 3aKOH COXPAHEHHUs HSHEPruu-uMIlysbca. PoxneHue u
YHUUYTOXKEHUE JJICKTPOH-TIO3UTPOHHBIX Tmap. Beruucienune auddepeHInanT,HOro
3¢ (HEeKTUBHOTO CEYeHHSI aHHUTHIISALIMU B CUCTEME LIEHTPa Macc.

9. Marpuna paccesiHusi, onpeaeieHue S-MaTpullbl, MpeACcTaBICHUE B3aUMOIeUCTBUS, 1-
npousBeneHue, hopmyna Jlaiicona, n-touednsie Gpyukiuu ['puna, pyakuuu ['puna B
IpeJcTaBiIeHUH B3aumoeicTBus. [Iponaratop ckansipaoro nois. [Ipeacrasienue
MaTPUYHOTO 3JI€MEHTa OIepaTopa 3BOIIONUU (PYHKIIMOHATHHBIM HHTETPAJIOM.

@yukuuu ['puHa.

10. Meton onucaHus B3auMOJEHCTBUM YacTHIl B KBAaHTOBOW TEOpUU MOJSA —
nuarpammel deliHMaHa, UX MOCTPOEHUE 71 IPOCTEHIINX IPOLECCOB (PACCESTHUU IBYX
AJIEKTPOHOB 3a CUET JIEKTPOMATHUTHOTO B3aUMOJICHCTBUSA).

4. CamocTosiTe/IbHAsi paGoTa 00y4aroUIuXCcst

Lenu camocTosITeNbHOM PabOThl — OCBOUTH TE Pa3/ieibl JUCHUIUIMHBI, KOTOPBIE HE ObUIH
3aTPOHYTHl B Tpoliecce ayJUTOPHBIX 3aHIATHH, HO NPEeIyCMOTPEHbI pabodeil mporpaMmoii, a
TaKXe PacIIMpUTh TPAHUIBI IOJTyYaeMbIX 3HAHUM, YMEHUN M HABBIKOB (BJIAJICHUI) B Mpolecce
JIOTIOJTHUTEIIBHOTO M3YyYEHHsI OTACNIBHBIX TEM, PEIIECHUN NPAKTUYECKUX 3a7ad, HCCIIEIOBAHHUS
OTJENbHBIX BOINPOCOB JUCIHMIUIMHBI C TOMOIIbIO Y4eOHO-METOAMYECKOW JIMTEPaTyphl;
MOATOTOBUTHCS K 3aHATHUSAM JIEKIIMOHHOTO M CEMUHAPCKOIO THUIIA.

Tabauna 3. ConepikaHue caMOCTOSITENIbHOM paboThl 00y4aIOIIUXCS

No, Bun camocrosTenbHO#M paboTh Paznensr paboueit dopMa OTYETHOCTH
1/ IPOrpamMMbI
1 Bueayanropuas: KoHcneKkTs! JIeKIHit,

- U3y4YEHHE TEOPETUIECKOTO 1-3 MMCbMEHHBIE U YCTHBIE
MaTepuaa 1o KOHCIIEKTaM OTBETHI Ha BOIIPOCHI.
JEKIHI; KOHCIEKTUPOBAHUE
BOIIPOCOB, OTOBOPEHHBIX Ha TeKcThl pereHHbIX
JIEKIIUH, TI0 Y4eOHOMN TUTepaType; 3a/1aHUI U OTBETHI Ha

- BBIIIOJIHEHUE JIOMAIIHUX 3aJjaHui U BOIPOCBHI.

MOATOTOBKA K MPAKTUYECKUM TekcTsl pedeparos,
3aHSTHSIM; JTOKJIaJIOB, BBICTYIIJICHHE

- MOATOTOBKA pedepaTos, JOKIAI0B C IIpEe3EHTaLUEH.

JUISI BBICTYTIJICHUSI




4.1. Tems! pepepaton

[TpenycmoTpeHo Hanmucanue pedeparTos MO CIETYIOIUM BOIPOCAM:

1. VYcnoBue yHUTapHOCTH ISl aMILIUTY 1Bl PACCESTHUS.

2. AHanuTu4eckue CBOMCTBa (POTOHHOIO IMpomaraTopa.

3. BrluucieHue NossipU3allMOHHOrO orneparopa B KanuOpoBke deliHMaHa ¢ MOMOIIBIO
pa3MepHOH peryJIsipu3aluy.

4. TouHoe peweHue ypaBHeHHs J[lupaka ¢ KyJIOHOBCKMM IIOTEHUIHAJIOM M B IIOJIE
AaponoBa-bowma.

IlepeyeHb MPUMEPHBIX KOHTPOJIbHBIX BONPOCOB M 3aJaHUIl JJIsl CAMOCTOATEIbHOM
padoThI:

a) KOHTPOJIBHBIE BOIIPOCHI:

YpaBHeHus 1BUKeHUs Dinepa-Jlarpanxka.

YpaBHEHHE IBIKEHUSI CBOOOTHOTO IEUCTBUTEIHHOTO CKAISIPHOTO TTOJIS.

3. VYpaBHeHUs [BWXEHUS U1 ONEpaTOpoB B KapTuHe ['eif3eHOepra s cBOOOAHOTO
JIEUCTBUTEIBHOTO CKAJISIPHOTO TIOJISL.

4. KomMyTalnMOHHBIE COOTHOLIEHUS Ul ONIEPATOPOB POKIAEHUS U YHUUTOKEHUS B TEOPUU

JIEUCTBUTEIBHOTO CKAJISIPHOTO TIOJISL.

Oneparop ["'amuibTOHA JEHCTBUTENBHOTO CKAJIIPHOTO IOJISL.

Omnepatopbl S3HEPTUU U UMITYJIbCA IEUCTBUTENBHOIO CKAISPHOTO TOJIS.

CaoiicTBa (yHKIIMOHATFHBIX HHTETPAJIOB.

[TpousBoasamumii pynkunonan pynkuui I'puna.

JuddepenunpoBanue U UHTETPUPOBAHUE 10 AHTUKOMMYTHUPYIOLIUM [IEPEMEHHBIM.

10 Nunekc pacxonumocty (PeHHMAHOBCKUX JHArpamMM.

N —

0 0 N o

0) 3a1aHMs I CAaMOCTOSITEIHHOU PaOOTHI:
1. OpToroHanbHOCTh U MOJHOTA PEIICHUI ypaBHEeHUs Jlupaka.
2. VYpaBHeHHE NBHWKEHHUS IS IPOIAraTopa CKAISIPHOTO MOJIA.

4.2. TlepeyeHb y4eOHO-METOAUYECKOr0 OOecrevyeHHsl IJIA CaMOCTOATEIbHOH PadoThI

00y4yarImnxcs

Yuebno-memoouueckue nocoous

1. Emorun, I1. B. KBanToBas mexanuka c 3amauamu [Dnextponssli pecype] / I1. B. Enrotum,
B. JI. KpuBuenkos. - M.: ®uszmataut, 2001. - 300 c. Pexxum nocryna:
http://biblioclub.ru/index.php?page=book&id=68967

2. Kucenés, B.B. KBantoBas Mmexanuka : kypc aeknuii / B.B. Kucenés. - M. : MITHMO,
2009. - 560 c. - URL: http://biblioclub.ru/index.php?page=book&id=62965

3. Benpunckuii, P.B. KBanToBas Teopus paccessnus : yueonuk / P.B. Benpunckuii ;
®denepaibHOE areHTCTBO MO 00pazoBaHuto Poccuiickoit @enepanuu, OenepansHoe
rocyapcTBEHHOE 00pa30BaTeIbHOE YUPEkKACHHUE BhICIIEro MPO(hecCHOHATFHOT0 00pa3oBaHus
"FOxHbIit penepanbHbiil yHUBepcuTeT' . - PoctoB-H//] : MU3natensctBo FOkHOTO (henepaapHOTO
yHuBepcutera, 2008. - 192 c. - URL: http://biblioclub.ru/index.php?page=book&i1d=240938

4. boromo6oB, H. H. KBanToBble nomnst [DnekTpoHHbIH pecypce] : yuebHoe mocobue / H. H.
boromo6os, JI. B. [llupkos. - M.: ®uzmatnut, 2005. - 385 c. Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=75464

DnekmponHvle pecypcol

1. Cratpu P.®eilinmana, FO.11Bunrepa, I'.bere, O.Connurepa, I'.bpeiita u ap. 1o KBaHTOBOI
3JIEKTPOJIMHAMUKE, TOCTYITHBIE C MOMOILBIO AIEKTpOHHOU cucTeMbl PROLA:
http://prola.aps.org

2. Bagrov, V.G., Gitman, D.M. The Dirac Equation and its Solutions. Series:De Gruyter

Studies in Mathematical Physics. (De Gruyter Studies in Mathematical Physics) Engelska, 2014.



http://biblioclub.ru/index.php?page=book&id=68967
http://biblioclub.ru/index.php?page=book&id=62965
http://biblioclub.ru/index.php?page=book&id=240938
http://biblioclub.ru/index.php?page=book&id=75464
http://prola.aps.org/

Exact Solutions of Relativistic Wave Equations / V.G. Bagrov, D. Gitman. Springer, 1990. 323p.
http://books.google.ru/

CamocrosiTenbHasi paboTa B3aUMOCBSI3aHA C  AyJUTOPHOM U KOHTPOJHUPYETCS
npenoaaBaTeneM. Ha nekuusx mpeiararoTcs Uil CaMOCTOATENFHOTO MCCIIE0OBAaHHUS HEKOTOPBIE
3amaun. Ha mpakTHYecKuX 3aHATUSAX JAIOTCS 3aJaHHsl JUII CAMOCTOSATEIIEHOTO UCCIICIOBAHMS.

Kaxnomy oOyuaroniemMycsi BBIJAIOTCS HHIUBUAyaJbHbIE CEMECTPOBBIE 3a/JaHus, I
BBINTOJIHEHHS KOTOPBIX TPEOYETCsl caMOCTOsITeIbHAs padoTa.

5. YueOHO-MeTOAMYECKOE 0OecTiedeHrne TUCHUIJIMHBI (MOIYJIs1)

Tabmuma 5.1. OcHOBHasI IMTEpaTypa

HaunmenoBanue, Oubnuorpaduyeckoe onrucaHmue

1 | Bepecreuxuii, B. b. Teopernueckas ¢puszuka. B 10 1. T. 4. KBanToBas
JeKTpoArHaMuKa: yueOHoe nocodue / B. b. bepecteuxuit, JI. I1. I[Turaesckuii, E. M.
JInpmmu. - M.: @usmatiur, 2006. - 716 c. IBC: Pexxum gocryna:
http://biblioclub.ru/index.php?page=book&id=82963

2 | broxunnes, /1. . U36pannbie Tpyasl. Tom 2 [Dnekrponusrii pecype] / . U.
bioxunnes. - M.: ®uzmatiur, 2009. - 741 c. IBC: Pexxum ngocryna:
http://biblioclub.ru/index.php?page=book&id=67770

3 | @eitaman P. KBanroBas anekrponunamuka: [lep. ¢ anrn. A.A. Pyxanse / [lox pen. B.I1.
Cununa. - HoBoky3neuk: HoBoky3suen. ®us.-mat. us-1, 2000. - 216 c.

4 | Kucenés, B.B. KBanroBas Mmexanuka : kypc nekuuii / B.B. Kucenés. - M. : MITHMO,
2009. - 560 c. IBC: Pexxum goctymna:
http://biblioclub.ru/index.php?page=book&id=62965

5 | Hupak, I1. Cobpanue nayunsix TpynoB. B 4 t1. T. 1. KBantoBas teopust (MoHOrpaduu,
nexun) [Dnextponssiit pecype] / I1. Jupak. - M.: ®uzmarnut, 2002. - 699 c. IBC:
Pexxum noctymna: http://biblioclub.ru/index.php?page=book&id=83033

6 | Coxonos, A.A. PenstuBuctckuii anextpon / A.A. Cokomnos, .M. Tepnos. — M.: Hayka,
1974. -393 c. 9BC: Pexxum nocryna:
https://biblioclub.ru/index.php?page=book&id=483322

Tabmuma 5.2. JlonoJHUTENbHAS JTUTEpaTypa

HaumenoBanue, Oubnumorpadudeckoe ONMHUCAHHE

1 | boromo6oB, H. H. KBanToBble nomns [DnekTpoHHBIH pecypce] : yaebHoe mocobue / H. H.
Bboromo6os, /1. B. llupkos. - M.: ®usmataut, 2005. - 385 ¢. IBC: Pexum nocrymna:
http://biblioclub.ru/index.php?page=book&id=75464

2 | I'eiizen6epr, B. CoBpeMennast kBantoBast Mexanuka / B. I'eitzenOepr, O. [llpeaunrep,
I1. Mupaxk ; nep. 1. IBaneHko. - Mocksa; Jlenunrpan : ' ocyaapcTBEHHOE TEXHUKO-
TeopeTndeckoe u3n-so, 1934. - 75 ¢. IBC: Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=45428

3 CoxoinoB A.A., Tepuos .M., XKykosckuii B.Y., bopucos A.B. KBanroBas
anekTpoauHamuka, M3narensctBo MockoBckoro ynupepcurera, 1983

4 | Axuesep, A.M. KanroBas anekrponunamuka / A.M. Axuesep. — 13x. 3-e. — Mockaa :
Hayxa, 1969. — 625 c. 9BC: Pexum nocryna:
https://biblioclub.ru/index.php?page=book&id=474067

5 | Haticon @. PensatuBrcTckas kBanToBas Mexannka = Advanced Quantum Mechanics /
nep. ¢ auria. E.H. Cmupnosoii; nox pea. 1.B. llupkosa. - M. ; Mxesck : MH-T
kommbroTep. ucciel. : R&C Dinamics, 2009. - 248 c.

6 | Emorun, I1. B. KBantoBas MexaHuka ¢ 3agadamu [ DnekTpoHHsIi pecypc] / I1. B.
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http://books.google.ru/
http://biblioclub.ru/index.php?page=book&id=82963
http://biblioclub.ru/index.php?page=book&id=67770
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http://biblioclub.ru/index.php?page=book&id=75464
http://biblioclub.ru/index.php?page=book&id=45428
https://biblioclub.ru/index.php?page=book&id=474067

Emtorun, B. 1. Kpuuenkos. - M.: ®uzmatiut, 2001. - 300 c¢. IBC: Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=68967

7 beépken, JI.1. PenstuBucrckas kBanroBas teopus / J1.J1. beépken, C.J1. dpemr. —
1978. — Towm 1. PenstuBucrckas kBantoBast Mmexanuka. — 297 ¢. 9bC: Pexum gocryna:
https://biblioclub.ru/index.php?page=book&id=495579

8 Benpunckuii, P.B. KBanTtoBas Teopus paccesinus : yueOnuk / P.B. Benpunckuii ;
denepanbHOE areHTCTBO 10 0Opa3zoBanuio Poccuiickoit denepannu, DenepaibHOS
rocyapcTBEHHOE 00pa30oBaTeNbHOE YUPEKACHUE BBICIIEro MPO(heCcCHOHATBLHOTO
obpazoBanus "FOxubIi Gpenaepanbubiil yauBepcutet'. - Poctos-H//] : U3narenscTBO
IOxHoro ¢penepansHoro ynusepcutera, 2008. - 192 ¢. IBC: Pexxum nocryna:
http://biblioclub.ru/index.php?page=book &id=240938

9 | Bapuw, JI. [Ipumenenne 006001IeHHBIX (GYHKINI K H3yUEHHUIO AJIIEMEHTAPHBIX YaCTHII
B PEISTUBUCTCKOM KBaHTOBOM Mexanuke / JI. IlIBapir ; aBT. nmpenucn. H.H. bBoromro6os
; mox pea. A.A. Kupuiosa. — M.: Mup, 1964. — 180 c. IBC: Pexum nocryna:
https://biblioclub.ru/index.php?page=book&id=454819

Ta6mmma 5.3. Pecypchl nHQOpMaIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn «IHTEepHET»
No
n/m

1 [TpenpunTsl 0 pusuke http://arxiv.org
Exact Solutions of Relativistic Wave Equations / V.G. Bagrov, D. Gitman. Springer,
1990. 323 p. http://books.google.ru/

HasBanue (aapec) pecypca

Tabnuma 5.4. Ilepuoanueckue u3aaHus

Ne
HaumenoBanue

n/m
1. http://jetf.ru XKypHan skcnepuMeHTAIPHON U TEOPETUUECKON (DU3UKH
2 http://journals.tsu.ru/physics YKypuan «I3BecTHsl BRICIIHX YU4EeOHBIX 3aBEICHU.

Puznkay

3. nauka.relis.ru exxeMecsiUHbII Hay4HO-nonyJsipHbIi xkypHal «Hayka u ZKuzHby.
4. virlib.eunnet.net/mif (Marematuka, Mudopmaruka, @®uzuka) Kypuaa «MUD»
5. www.ufn.ru XKypnuan «Ycnexu Gu3n4ecKux HayK».

IlepeyeHb coBpeMeHHBIX MPOGeCCHOHATBHBIX 023 TAHHBIX U HHPOPMALTMOHHBIX
CNPABOYHBIX CHCTEM

Bba3bl nanabix UTHUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/
IBC «YHuBepcurerckasi 0ndanorexa oHaaiin» www.biblioclub.ru
Pecypc conmepxut yueOHMKH, yaeOHbIE TOCOOHS, MOHOTpadUH, IEPUOTNIESCKUE U3TaHNUS,
CIPAaBOYHUKH, CIIOBapH, SHUUKIONeAWu. B HacTosimiee Bpemst BkirouaeT Oosnee 130 ThIc.
HauMEHOBaHUN. Pexxum octyna: s 3aperucTpupoBaHHbBIX MOJIb30BaTENEH.
OBC AI'Y mna mardopme ammapaTHo-iporpamMmmHoro komiuiekca OOO KIAY
http://adygnet.bibliotech.ru
Pecypc conepXuT 3/eKTpoHHbIE aHAJIOTH TPynoB npenoaasateneil AI'Y. ObecneunBaet
JOCTYTl K HEOOXOAMMBIM JJisi 00pa30BaTENbHOTO TpoIlecca M3JaHHUsIM. Pexxum gocryma: Juis
3aperUCTPUPOBAHHBIX MOJIb30BATENEH.
000 «Hayuynas 3y1ekTponHas oudauorexka» (HIb) www.elibrary.ru
Poccuiickuil nH(popMaIMOHHO-aHATUTUYECKUI MOPTa B 00JaCTH HayKH, TEXHOJIOTUU U
00pa3oBaHus, B TOM YHUCJIE AIEKTpoHHbBIE Bepcun Oonee 3900 poccuiickiux HayYHO-TEXHUUECKUX
JKYpHAJOB, U3 KOTOpBIX Oosiee 2800 KypHAIOB B OTKPHITOM JOCTYTIE.
Me:xnyHapoaHblie 6a3bl JaHHBIX HAYYHbIX U3IaHUH
Web of Science https://apps.webofknowledge.com Haykomerpuueckas pedeparuBHas 6a3a
JAaHHBIX JKypHAaJIOB U KoH(pepeHuuid. Pexum nocryna: IP anpeca ynuBepcurera
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http://biblioclub.ru/index.php?page=book&id=68967
https://biblioclub.ru/index.php?page=book&id=495579
http://biblioclub.ru/index.php?page=book&id=240938
https://biblioclub.ru/index.php?page=book&id=454819
http://arxiv.org/
http://books.google.ru/
http://jetf.ru/
http://journals.tsu.ru/physics
http://nauka.relis.ru/
http://virlib.eunnet.net/mif/
http://www.ufn.ru/
http://inion.ru/resources/bazy-dannykh-inion-ran/
http://www.biblioclub.ru/
http://adygnet.bibliotech.ru/
http://www.elibrary.ru/

Scopus https://www.scopus.com/search/ — 310 Haykomerpuueckas pedeparuBHas Oaza
JAHHBIX, BXo/sIIas B 6a3y maHHbix SciVerse kommnanuu Elsevier. SciVerse o0ObenunsieT B cede
MaTepuaibl W3 KOJUIEKLIMM pPELEH3UpOBaHHOM sureparypsl SciVerse Scopus, coOpaHus
MOJTHOTEKCTOBBIX cTaTteit SciVerse ScienceDirect. Pexxum noctyna: IP aapeca yausepcureTa.

zbMATH https://zbmath.org/ PedepatuBHas 0a3a MaHHBIX TO YHCTOH M TNPUKIAJTHON
MaTeMaTHKE.

HNuTepHeT-pecypebl oTKpbITOrO Aocryna (Open Access)
(MudopmaimoHHO-TTOMCKOBBIE (CTIPABOYHBIC) CHCTEMBI)

Nudopmanuonnas cucrema «ExmHoe OKHO JocTynma K o0pa3oBaTeJibHBIM pecypcam»
http://window.edu.ru/ Pecypc obecrieunBaeT CBOOOIHBIN JOCTYIl K HWHTETPAJIHHOMY KaTaJoTy
00pa3oBaTeNbHbIX HHTEPHET-PECYPCOB, K DSJICKTPOHHOM OHOIMOTEKEe Y4eOHO-METOAMYECKHX
MaTepUagoB I OO0mero W mpoPecCHOHATBHOIO O0pa3oBaHUsS H K pecypcamM CHUCTEMBbI
denepanbHbIX  00pa3oBaTeNbHBIX MOPTANOB, OOBEAMHSET B eIuHOE WHGOPMAIMOHHOE
IPOCTPAHCTBO JJIEKTPOHHBIE PECypChl CBOOOIHOTO JTOCTYMa JUIs BCEX ypOBHEH 0Opa3oBaHUS B
Poccun.

YHuBepcurerckas nHpopmaunonnas cucrema Poceus uisrussia.msu.ru

6. O6pa3oBare/ibHbIE TEXHOJIOTHHU

Tabnuna 6. O6pa3oBaTeIbHBIC TEXHOJIOTHU

Ne Buabl yueOHbIX
HaumenoBaHnue pazgena . OO0pa3zoBaTe/ibHbIE TEXHOJIOTHHU
n/n 3aHATHI
1 2 3 4
1. |YpaBuenus Knsiina-I'opaona- |Jlexiuu 1-6. Jlekuuu ¢ UCMOJIB30BAHUEM
®oka u /Inpaka. MIPE3EHTALIMOHHBIX MaTEPUAJIOB.
NudopmannonHo —
KOMMYHHKAIIMOHHAsl TEXHOJIOTHSL.
Cemunapsl 1-6.
PazBepHyTas Gecena c
00CcyXIeHIEM BOTIPOCOB.
CagIOCTOHTeHBHa’I KoncyneTupoBanue u npoepka
pabota JIOMAIIHUX 33JIaHUM.

2 |TouHo-pemaemblie MOIEJIH Jlexuun 7-12. [Ipobnemuas nexuus (mpoOiaeMbl
PEJATHBUCTCKON KBAHTOBOM Iepexo/ia OT KECTKOU K MATKOMN
TeOpHH. MOJIENIN U ONIPEIETICHUS

K03 (HULIHEHTOB-TTapaMETPOB)
Cemunapsi 7-12.

Pa3BepnyTas Oecena ¢

00CyX/IeHUEeM BOIIPOCOB.
CangTO’ITeHBHaH KoHncyneTupoBaHue u nposepka
pabora JTOMAaITHUX 3aJJaHuil.

3 DJ1eMeHThI PeJATHBUCTCKOMN Jlexkun 13-18. Jleknnu ¢ UCIOJIL30BaHUEM
KBAHTOBOW TeOpHH MOJIS. BUJIEOMATEPHAIIOB (TMpE3eHTALU).

NudopmanmonHo —
KOMMYHHKAIIMOHHAs! TEXHOJIOTHSL.
TexHonorus pa3BuTUs
KPUTHYECKOT'O MBILIICHUS.
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https://zbmath.org/
http://window.edu.ru/
http://uisrussia.msu.ru/

CemuHapsl 13-18. [TexHoJIOrMY TPYNIOBBIX
JUCKYCCHUU U Pa3BUTHS
KPUTHYECKOTO MBILIUICHHUS.

KOHC}/HBTI/IpOBaHI/Ie H IIPOBEpPKa
CaMocTosTenbpHast JOMAIIHUX BaﬂaHHﬁ.
paborta

7. MeToauvecKkne peKOMEHIANNH 0 JUCHUILINHE (MOTYJIIO0)
MeToan4yeckne peKOMeHIAMH MPENoAABaTe/ 10

N3yuuB conepxaHue y4yeOHOM TUCLHMIUIMHBL, 1€J1eco00pa3sHO pa3paboTaTh MaTpUILy
HaubOosee MPEANOYTUTENbHBIX METOJOB O0OydYeHHs U (GOpM CaMOCTOSATENbHONM pabOThI
CTY/ICHTOB, aJICKBaTHBIX BUJIaM JIEKIIUOHHBIX U CEMUHAPCKUX 3aHATHH.

Heobxomumo mpemycMoTpeTh pa3ButHe (OpPM CaMOCTOSITEIBHOM pPabOThI, BBIBOJIS
CTYJACHTOB K 3aBEpILICHHIO W3y4YeHHUS y4eOHOM IUCHMIUIMHBI Ha e€ BbICIIMN ypoBeHb. Ilo
y4eOHOMY IUIaHy MPEAYCMOTPEHO MPOBEIEHUE PA3HOIO TUIIA 3aHATHII.

[Tpu moAroTOBKE JIEKLIMOHHOTO MaTepuala IpenoaBareib 00s3aH pyKOBOJICTBOBAThCS
paboueii mporpaMMO¥ JJI JaHHOTO HAIMpaBJIeHUS MOATOTOBKU. [Ipyu ureHnn nexumii
MpernoaaBaTeslb UMEET MPaBO CAMOCTOSATEIBHO BEIOUPATh POPMBI U METOIbI M3IIOKEHUS
MaTepuaia, KoTopble OyIyT criocoOCTBOBaTh KaU€CTBEHHOMY €ro ycBoeHuto. [1pu stom
IIPENoAaBaTelb B yCTAHOBJICHHOM MOPSIKE MOXKET UCIIOJIb30BATh TEXHUUYECKUE CPELICTBA
o0ydeHus1, uMeronrecs Ha Kadeape v B yHUBEPCUTETE.

Bwmecre ¢ TeM, BCAKUI IEKIIMOHHBIN KypC SIBJISIETCS B ONPEAEIEHHON MEPE aBTOPCKUM,
NpeJCTaBIsIeT COO0M TBOPUECKYIO IMepepaboTKy MaTepraia i HEM30€KHO OTPaXKaeT JTUIHYIO
TOYKY 3pPEHHS JIEKTOpa Ha MIPEAMET U METO/IbI €T0 MpenoAaBaHus. B 3Tol cBA3M npencTaBiseTcs
1es1eco00pa3HBIM MPUBECTH HEKOTOPBIE O0IINE METOANYECKHE PEKOMEHIAINH 0 TOCTPOSHHIO
JIEKIIMOHHOTO Kypca U popMaM ero npernoaBaHus.

1. [IpoBenieHue 3aHATUH C ayAUTOPUEN CTYIEHTOB SBJIAETCS IyOIMUYHBIM BUIOM
JESTEIIbHOCTH, OMPEEIIIONNM Psifi crielupuIeckux TpeOoBaHHH K Mperno1aBaTeio:

- [IpenogaBarenb NOIKEH UMETh ONPSATHBINA BHEIIIHUM BHI,

- [IpenonaBarens 00s13aH BiIaIeTh KyJIbTypOil peun;

- [ToBenenue npenopaBaTelns Mpy JIFOOBIX CUTYAIUSAX JOJDKHO OBITh KOPPEKTHBIM H
JTOCTOMHBIM.

2. BHHMMaTenbHO 03HAKOMHUTBHCS C METOAMYECKMMH PEKOMEHJALUSMHU, NPUBEIECHHBIMU B
y4eOHOM JTuTepaType Mo U3y4aeMoMy MaTepuany.

3. Tema nexuuu A0KHA OBITH SICHO U YETKO C(POPMYJIMPOBAHA.

4. Tlepen HauamoM MOAPOOHOTO W3JIOKEHUS MaTepuana Ienecoo0pa3HO  KpaTKo
0003Ha4YUTh, O YEM TOUJET PEUb B LIETIOM.

5. Tlman (KOHCIIEKT) JIEKIIMH JOJDKEH OBITh 3apaHee TIIATEIhHO MpoayMaH (IpopaboTaH) ¢
T€M, 4TOObI U3JI0)KEHHE MaTepHasa ObUIO CHCTEMHBIM U CTPOTHM.

6. N3noxkeHue MOMKHO BECTHCH SICHBIM M YETKHUM SI3BIKOM, (pa3bl U MPEUIOKEHHS He
JIOJDKHBI  OBITH TEPETPY>KEHbl MPUYACTHBIMU, JI€CNIPUYACTHBIMH M APYTUMU 000pOTaMH,
3aTPyAHSIOLMMU BOCIIPUSATUE CMBICIIA.

7. Onpenenenuss u  (QOPMYJIHMPOBKH  JIOJDKHBI ~ COOTBETCTBOBATH  COBPEMEHHBIM
MPEACTABICHUAM O MPEIMETE U HE JAOJKHBI IPOTUBOPEUUTH MPEACTABICHHBIM ONPEIEICHUSM B
peKoOMeHIyeMo# yueOHO TuTepaType.

8. Wznoxxenue marepuana AOHKHO COMPOBOXKIATHCS OOPATHOM CBS3bIO CO CIYIIATEISIMH.
Oco00 BakHBIE MECTa CIIEAYET BBIICIUTDH MU MOBTOPUTH. HEKOTOpBIE BONIPOCHI CONPOBOKAATH
3aIMKTOBBIBAHUEM MaTepuasa.
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9. PucyHKH, BBINOJHEHHBIE OT PYKHM MEJIOM WIM MapKepoM Ha JOCKE, JOJKHBI OBITH
SCHBIMU M XOPOIIO BUJAUMBIMU C JAJIIBHUX PSJIOB ayAUTOPHH.

10.TIo BO3MOKHOCTH CJIEIYET CONPOBOXKIATh H3JIOKEHHE (YyHIAMEHTAIBHOTO MarepHasa
IpUMepaMu, UMEIOIIMMU MPUKIATHOE 3HAYECHUE.

11. CrapaTbcst n30erate HEOAHO3HAYHOM TPAKTOBKU PacCMaTpUBAEMbIX BEIMYHUH: CICIUTH 3a
TEM, YTOOBI pa3HbI€ 110 CMBICITY BETMUMHBI 0003HAYAIIUCH [10-Pa3HOMY.

12.1lpu MCHONB30BAHUM TEXHUYECKHX CPEICTB OOydeHHUs (BUACONPOECKTOPOB, CPEICTB
MYJbTUME/MA U T.I1.) AaBaTh BO3MOXKHOCTb CTY/AE€HTaM JIe/1aTh HEOOXOAUMBIE 3aIIUCH U PUCYHKU
B KOHCIIEKTax WU IIpeyCMaTpruBaTh BOZMOXKHOCTh IIPEIOCTABICHUSI MaTepHasa B JJIEKTPOHHOM
WIN IPYyTOM BUJIE.

13. AK1IeHTUPOBAaTh BHUMAHKUE CTYACHTOB HAa TOM, KAKU€ BEJINYMHBI ABJISIOTCS BEKTOPHBIMH,
a KaKue — CKaJIIpHBIMH.

14. U3noxxeHue maTtepuana mpeanodTuTenbHee Becty B cucreme CH.

15. B KOHIIE IEKIIMM KPATKO IIOJIBECTU UTOTH U BBIBOJIBI.

OpnHolt U3 3a1a4 NpenojaBaTelis, BEAYIEro 3aHATUS 110 JUCIMILINHE «PensTuBucTckas
KBAaHTOBAs TEOPHSD», ABISETCS BHIPAOOTKA Y CTYA€HTOB MOHUMAHUsI BAXKHOCTH U TIOJIE3HOCTH
3HAHUS JUCLMIUIMHBI U1 IPOGECCUOHAIBHOIO 00pa30BaHMsl ¢ TOUKHU 3PEHUS
(byHIaMEHTAIbHOTO MUPOBO33PEHYECKOT0 acTeKTa.

Metonudeckast MOJENb IPENOJaBaHus IUCHUIUIMHBI « PEIATUBUCTCKAs KBAHTOBAs
TEOPHsD» OCHOBAaHA HAa MPUMEHEHHH aKTUBHBIX METOJI0B 00yueHus. [IpuHIMunaMu opranu3aniu
y4eOHOro0 npouecca sSBISITCS:

- BBIOOp METOJIOB MPETOAABAHUS B 3aBUCUMOCTH OT PA3IUYHBIX (PAKTOPOB, BIUSIOMINX
Ha OpraHMu3aluio y4eOHOro mpouecca;

- 00BbeMHeHNE HECKOIBKIX METO/IOB B €IUHBIN MPENOAaBaTEIbCKHI MOTYJIb B LIEJSIX
NOBBILICHUS 3(PPEKTUBHOCTH Mpolecca 00yUeHUS;

- AKTUBHOE y4acTue ciyuiaresnei B yueOHOM mpoliecce;

- TMPOBEJIEHUE MPAKTUYECKUX 3aHATHH, ONPEeNAoInuX NPUOOPETeHNE HaBbIKOB
peleHus mpoodIeMsbl;

- TPUBEJICHHE MPUMEPOB IPUMEHEHUS N3Y4aEMOT0 TEOPETUYECKOIO MaTepuania K
peanbHBIM IPAKTUYECKUM CUTYALUSAM.

[To yueOHOMY I1aHy IPEIyCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX U JIA0OPaTOPHBIX
3aHATUH. JICKIIMK YUTAIOTCS ¢ UCTIONBb30BaHUEM HATJISAHBIX TOCOOU U ANIEKTPOHHBIX
MpEe3eHTALN, C MPUMEHEHNEM MPOOJIEMHOI0 METO/1a, CTUMYJIUPYIOIIETO MO3HABATEIbHYIO
aKTMBHOCTb. B Hayalle KakJ10ro NpakTU4YECKOro 3aHATHUS MIPENOIaBaTeNIb OPraHU3yeT
MTOBTOPEHHE U3YyYEHHOI'O Ha JIEKIIMA MaTepuaja o KOHTPOJIBHBIM BOIIPOCAM K JAHHOMY
[IPAKTUYECKOMY 3aHATHIO, BCIIOMUHAET CO CTYJAEHTaMU NTOHATUNHBIN anmnapar, OCHOBHBIE
TEXHOJIOTMH 110 TEME MTPAKTHUYECKOTO 3aHATHUSA.

ITo ypoBHIO CII0KHOCTH IIPEAYCMATPUBAOTCS CaAMBIE PA3JIMYHbIE BOIIPOCHI,
IIPEANOIaraloie BOCIPONU3BEACHUE U 3aKPEINIEHNE TEOPETUYECKOr0 MaTepraa, IpOBEPKY €ro
OCMBICIICHHS, BOIIPOCHI Ha 00001IIeHNe, aHaIU3 U CUHTE3 U J1p. O0s3aTeNbHO
IIPEAYCMATPUBAIOTCS KOHTPOJIBHBIE BOIPOCHI HA MIPOBEPKY YCBOCHMSI ONPEIEICHUMN KITFOYEBBIX
MIOHATUM, 3HAHUE OCHOBHBIX TEOPETUUECKUX U NTPAKTUYECKUX BOIIPOCOB.

Bomnpocs! v 3axanust 111 KOHTPOJIS JOJDKHBI MIO3BOJINTH CTYAEHTaM CaMOCTOATEIBHO
OTIpeNIeIUTh YPOBEHb YCBOCHHUS y4eOHOro MaTepHaa 1o TeMe, MpeJICTaBIeHHOr o B JIEKLUH, Ha
MPaKTUYECKOM 3aHSITUHU U YKa3aHHOW y4eOHON U HAyYHOU JIUTepaType.

Bonpocs! 11 CaMOKOHTPOJISE MOTYT OBITh 3aMEHEHBI MHOTOYPOBHEBBIMU 331aHUSMHU.

[lenp OLEHOYHBIX CPEICTB - ONPEICIIUTE YPOBEHb YCBOSCHHUS MaTepuaa:

1 ypoBeHb — penpOAYKTHUBHBIH, IPEANIONATAIOLINI JUIIb BOCIIPOU3BEIECHNE MaTepUaia u
BBINOJIHEHHE 3aJaHUi 110 00pasiy;

2 ypOBEHb — PENPOAYKTUBHO-IIPAKTUYECKUH, IPEANOIaraloliuii OCMbICJIEHUE 3HAHUHN U
UX HUCIIOJIB30BAHUS HA IIPAKTHKE;
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3 ypOBEHb — TBOPUECKUH, TAIOIINI BO3MOKHOCTb UCTIOIb30BATh 3HAHUS HE TOJIBKO B
CTaHJAPTHBIX CUTYyaLHUSIX U U3BECTHBIX BUIAX ACATEIBHOCTH, HO U B HOBBIX, PAHEE HE3HAKOMBIX.

MeToanueckue yKazanus 00y4a0uiuMcs 10 JUCUUILIHHE

[Ipodeccronanbhas moAroToBKa B COBPEMEHHBIX By3aX CTPOUTCS MO MPUHIIMUITY «OT
TEOPHUH K MIPAKTHKE, YTO CO3/1aeT 06a3y i GopMHUPOBaHKSI YMEHUIN M HABBIKOB HA OCHOBE
YCBOEHHUS TEOPETUUECKOro MaTepuasna. IMEeHHO Mo3ToMy clieyeT 0cob0e BHUMaHHUE YACIATh
KaueCTBY YCBOCHUS TEOPETUYECKOI0 MaTepuaa.

Matepuan kaxa0i JeKIuu A0KEeH OBbITh IPOpadOTaH: JOJKHBI ObITh BBIIEICHbI
ONpCaACIICHNA, ITIOHATHUA, 3aKOHBI, TCOPCMbI U UX JOKA3aTCIILCTBA. I[OJI)KHa 6BITB YCBOCHA
JIoOTHYEecKasi CBsI3b DJIEMEHTOB U3yuyeHHOro Marepuana. [lone3Ho nenarh onopHbIil KOHCIIEKT
Ka)XJ10M JICKLWH.

[Ipu mapannenbHO# paboTe ¢ yueOHOM TUTEpaTypoil HEOOXOAUMO KOHCIIEKTUPOBATh
npopadaTbIBa€Mblif MaTepHall C 003aTeIbHBIM YKa3aHUEM UCTOYHHUKA HHPOpMAaLuu (aBTop,
Ha3BaHME yueOHHMKA, HOMEpP CTpaHHIIbl). Bce HeMOHITHBIE MOMEHTHI CeIyeT 00513aTEIbHO
pazo0parh ¢ npernojaaBaTesieM Ha 3aHATUU Wik B pamkax KCP.

[Tocrne BBIMONMHEHUS TPAKTUUECKUX 3aJaHUi, 00ydaromuiics JOKEeH 3HaTh CTPYKTYPY
COOTBETCTBYIOIIETO MPOTrPAMMHOTO OOECIICUEHHSI, €T0 OCHOBHBIC (DYHKITUH, IPaBUIIA
MCIIOJIb30BAHUS €0 M0 Ha3HAYCHHUIO.

TexHOoJIOTHS BRITIOTHEHUS 3aJaHI eTMHOOOpa3Ha U BKIIOYACT B ce0sl CIICTYIOIINE
STarbl:

- TEOPEeTUYECKOE YCBOCHHE MaTepuaia B 00beMe JaHHBIX METOIWYCCKUX YKa3aHUH U
COOTBETCTBYIOIIIUX Pa3JIeloB Kypca JEKIU;

- mpakThyeckas padoTa (BHIMOIHEHHE 33alaHui paboT);

- TIOJNIyYCHHE 3a/JaHHs Ha CaMOCTOSATEIbHYI0 PabOTy, OCMBICIEHHE €T0 U IPOBEICHHE
HEOOXOTUMBIX TIOJTOTOBUTEIBHBIX padoT;

- BBITIOJITHCHUEC 3aJaHUS C UCITOJIB30BAHUECM BBEIYUCIIUTEILHON CHUCTCMBI,

- ohopmIieHUE OTYETA;

- 3AIIUTY BBIOJHEHHOW paboTHI.

Kaxxgas mpakTudeckoe 3a/laHue pacCYMTaHO Ha J[Ba WIH TPH ayAUTOPHBIX Yaca.

B nauane 3aHaTHs B YCTHOM (hOopMe MPOBOAUTCS KOHTPOJIb Ha JOMYCK 00YUYaAIOIINUXCS K
BBITIOJTHEHHIO 3aAaHus. [loce BRIMOTHeHNS 3a/1aHusl 00y4YatoNuecs IPeIbsIBISIOT
MIPETI0IaBaATEII0 Pe3yJIbTaThl pabOThI, TPEJACTABICHHBIC B BHJIC PUCYHKOB, CXEM, IIPOTPAMM,
Tabnui ¥ rpaduKoB, HHBIX 3anuceil. [IpemnogaBaTens olleHUBAET BHIMOIHEHHE PAOOTHI MO IIKaJe
ot 0 10 5 6anmnoB. 3anmTa COCTOUT B MHIWBUIyATFHOM COOECEOBAaHUH TI0 TEOPETHUECKOU U
MpaKkTHYecKor yacTu. Ecu 00yyaronuiicst BBIMOIHWII U 3alIUTHII BCE 3aJJaHUS B TIOJTHOM
00beMe, TO MaKCUMAJIbHOE KOJTMYECTBO 0aIOB, KOTOPOE OH MOKET MOJIYIUTh, cocTaBiseT 30
0asoB.

[Tong camocrosiTennbHOM pabOTON CTYJEHTOB TOHUMAIOT YYEOHYIO JeATEeIhHOCTH
CTYJIEHTOB, KOTOpasi OpPTraHW30BaHA TPEINOJaBaTENsIMU, HO OCYIIECTBISIETCS CTyJIEHTOM 0e3
HETMOCPEICTBEHHOTO y4YacTHsl MPETojiaBaTelis B y4eOHOUM ACSATENBHOCTU CTyJeHTa. Bce Buab
CaMOCTOSITENILHOM PabOTHl CTYJEHTOB MO JUCIUIUIMHE MPEACTaBlIeHbl B (OHIE OIECHOYHBIX
cpenctB. Yerkasi opraHuzaiysi caMOCTOSITENIbHOM padOThl CTy/IEHTOB jenaeT ee 3(h(HEeKTUBHOM.
D10 obecrmeuynBaeTcsi MPEAOCTaBICHHEM CTyIEHTaM: Y4YeOHBIX U Y4eOHO-METOIMYECKHX
nocoOui; TeMaTHYeCKHX IUIAHOB JIEKIUH, MPAKTUYECKUX 3aHATUH, 00pa3loB KOHTPOJIBHBIX
paboT, TECTOB, KEHCOB U JIp.; IEPEUHS 3HAHUN 1 YMEHHUN, KOTOPBIMHU OHH JOJDKHBI OBJIAJETh MPH
W3YYeHUU AUCUMIUIMHBL, WHGOpPMALMU O MpOIEeAype cAaud 3adeTa U 3k3ameHa u Ap. OTBeTH
NPECTaBISAIOTCS B MUCHbMEHHOW (hopMme (IedaTHOH, HEMOCPEICTBEHHO IPENoAaBaTeNio, WIN
AJICKTPOHHOM).

CaMocTosTenbHast pa60Ta CTyACHTa SABJIACTCA OCHOBHBIM CpPCIACTBOM OBJIAACHUA
y4eOHBIM MaTepHajioM BO BpeMs, CBOOOJHOE OT 00S3aTeNbHBIX Y4eOHBIX 3aHATHA. OHa
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BKJIIOYAET B ce0s BBIOJHEHHUE PA3IUYHOTO poja 3a/aHuil, KOTOpbIE OPUEHTHPOBAHBI Ha OoJee
rIy0OOKOe YCBOGHHME Marepuajga wu3zydaemMor aucuuriuHbl. [lo kaxmoit Teme yueOHOM
JAUCHUIIIMHEBI CTYACHTAM MpeAIaractcsa nepCcUCHb SaI[aHI/Iﬁ JJISL CaMOCTOSITEIILHOU pa6OTBI.

K BbImonHeHuro 3amaHuil Al caMOCTOSATENBHONW pabOThl MPEIbSIBISIOTCS CIEIYIOIINE
Tpe6OBaHI/ISI . 3alaHusd  OOJDKHBI  HUCIOJIHATBCA  CAMOCTOSATCIBHO W MPCACTABIATHCA B
YCTaHOBJICHHBIH CpPOK, a TaKXe COOTBETCTBOBATb YCTAHOBJCHHBIM TPEOOBAHUAM IO
opopmiiernto. CTyJIeHTaM CIIeIyeT: PyKOBOJCTBOBATHCS TPAhUKOM CaMOCTOSITEIIBHON PaboTHI,
BBIMOJIHATH BCE IJIAHOBBIC 3a/IaHUA, BbIIaBaeMble MPENoJaBaTeeM IS CaMOCTOSITEIBHOTO
BBIIIOJTHCHUA, U p336I/IpaTB Ha CCMHUHAapax U KOHCYJIbTalUAX HCACHBIC BOIIPOCHI; ITPU IMOATOTOBKC
K DK3aMEHY IapajjieIbHO MpopadaThiBaTh COOTBETCTBYIOLIUE TEOPETUUYECKUE U MPAKTHUUECKUE
pa3aciibl JUCHUITIIINHBI, q)HKCI/IPYSI HCACHBIE MOMCHTHI JIA UX OGC}’)KILCHI/ISI Ha KOHCYJIbTallUU C
npernojaBaTesieM.

CamocTtosTenpbHas paboTa CTYACHTOB  SBJISETCS  OOSI3aTENIbHBIM ~ KOMITOHEHTOM
00pa3oBaTeNbHOTO IMpollecca, TaK KaK OHa OO0ecleunMBaeT 3aKperjieHHe IMOoJy4YaeMbIX Ha
JICKOUOHHBIX 3aHATUAX 3HAHUHU IIyTeM HpHOGpeTeHHH HABBIKOB OCMBICJICHUA U paCIIMPCHUA UX
COJIep’KaHHUs, HAaBBIKOB PEHICHMs aKTyalbHBIX MpoOieM (GopMUpOBaHUs OOILIEKYJIbTYPHBIX WU
HpO(i)eCCI/IOHaJIBHBIX KOMHCTeHI_II/II\/JI, HaYIIHO-HCCJIGIIOBaTCJIbCKOfI ACATCIIbHOCTH, IIOATOTOBKHU K
ceMuHapam, J1abopaTOpHBIM paboTam, cjaue 3a4€TOB U HK3aMEHOB.

[MoaroroBka K MPOMEKYTOYHOW AaTTECTAllMM BEJAETCS HA OCHOBE IIOJYyYEHHOTO
JEKIMOHHOTO MaTepuajia ¥ PEKOMEHJIOBAaHHOW JIUTEPaTypbl, OCMBICICHHUS pPaOOTHl Ha
MPAKTUYCCKUX 3aAHATUAX U CaMOCTOSITEIILHOU pa6OTbI.

8. O0ecneuenne 00pa3oBaTEILHOIO NMPOLECCA IJIA JIUI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIHU/I0B

B xoxe peanuzanuu QUCHUIUIMHBI UCTIOIB3YIOTCS CIEAYIONINE JOMOTHUTEIBHBIE METOIbI
00y4eHUs1, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH Y ITPOMEKYTOUHOM aTTeCTAIlMM 00Y4YalOINUXCs B
3aBUCHUMOCTH OT UX WHANBUAYATbHBIX OCOOCHHOCTEH:

® IS CIIENBIX M CAOOBUIAIHX:

- JIeKIuu O(GOPMIISIOTCS B BUAE 3JICKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO
KOMITBIOTEPA CO CIICHUAIM3UPOBAHHBIM IIPOTrPaMMHBIM 06CCH6‘-IGHI/ICM;

- TMCbMEHHBIC 3aJ]aHHs BBINIOJHIIOTCS Ha KOMIBIOTEpE CO CIEIUATU3UPOBAHHBIM
mporpaMMHBIM O6€CH€'—ICHI/IGM, HJIK MOT'YT OBITH 3aMEHEHDI YCTHBIM OTBETOM;

- oOecrieunBaeTCsl MHAMBHIYaIbHOE paBHOMEPHOE ocBemieHne He MeHee 300 ke,

- JUIA BBIMIOJIHEHUS 3a/laHds TMPU HEOOXOJUMOCTH TPEAOCTABISCTCS YBEIUIHBAIOIICE
YCTPOMCTBO; BO3MOXHO TAK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMUNBAIOIIUX YCTPOWUCTB;

- MIMCbMEHHBIE 3aJaHUs OPOPMIISIOTCS YBEIIMYSHHBIM MIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJIATCS B YCTHOM (DOpME MIIM BBITTOJHSIOTCS B MUCbMEHHOHN (popMe Ha
KOMIIBIOTEPE.

® Ui DIIYXUX U CIA00CIBIIIAIINX:

- Jekimu O(GOpPMIISIFOTCS B BHJE DJCKTPOHHOTO JOKYMEHTa, JHOO MPEeI0CTaBISICTCS
3BYKOYCHJIMBAIOI[as alaparypa HHAUBUIYalbHOTO MT0JIb30BaHus;

- MIMCHMEHHBIC 33JIaHHS BBIOJHSAIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOM (hopMe;

- DK3aMEH W 3a4éT NPOBOJATCA B IHUCBMEHHOM (QopMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBe/ieHue B (hopMe TeCTUPOBAHUSI.

e IS JIAI] C HAPYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO ammapara:

- JIeKIUU O(QOPMIISIFOTCS B BHJE D3JCKTPOHHOTO IOKYMEHTA, JOCTYITHOTO C ITOMOIIBIO
KOMIThIOTEpA CO CIEIMATU3UPOBAHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- TIHMCbMCHHBIC 3aJaHUA BBIIOJHAIOTCA Ha KOMIIBIOTCPE CO CIHCHHAIIM3UPOBAHHBIM
POTPaMMHBIM 00ECTICUCHHEM;

- 9K3aMEH U 3a4€T MPOBOATCS B yCTHOW (hOpMeE MITH BBITIOJTHSIOTCS B MMCHMEHHOHN (opMe Ha
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KOMIIbIOTEPE.
[Ipu HEOOXOMIMMOCTH MPEAyCMATPUBACTCS YBETUUEHNE BPEMEHH ISl IOATOTOBKH OTBETA.

IIponenypa  mpoBeAeHHs  NPOMEXKYTOYHOM — arTectaumu Uil  OOydaroImmxcs
YCTaHABIMBACTC C Y4YETOM HUX HMHIUBUAYAJTbHBIX ICUXO(PHU3HMUECKUX OCOOEHHOCTEH.
[TpomexxyTo4yHas arrecTanust MOXKeET IIPOBOIUTHCS B HECKOJIBKO HTAIIOB.

[Tpu mpoBeneHNH NPOIEAYPHl OLECHUBAHUS PE3yJIbTATOB OOyUEHHs MpeayCcMaTpuBaeTCs
UCIOJIb30BAaHME TEXHUYECKHX CpEACTB, HEOOXOAMMBIX B CBA3M C HWHIMBUAYAJIbHBIMU
O0COOCHHOCTSIMU O0YyYaroImuXxcsi. DTH CPEACTBA MOTYT OBITh MPEJOCTABICHBI YHUBEPCUTETOM,
WJIN MOTYT MCIIOJIb30BAThCSl COOCTBEHHbBIC TEXHUYECKUE CPEJCTBA.

[IpoBenenne mpouUEAYpHl OLICHWBAHHUS  pPE3yJAbTaTOB  OOy4YeHHs  JIOIyCKaeTcs ¢
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOIHH.

ObecneunBaeTcs JAOCTyN K MHPOPMAIMOHHBIM U OMOIHOTpaduecKuM pecypcam B CeTH
WuTepHeT s Kaxkaoro oOydaromerocs B (opMmax, aJalnTHPOBAHHBIX K OrPAaHUYCHUSIM HX
3JI0POBbS U BOCIIPUATHUS HHDOPMAITIH:

® IS CIICTIBIX U CJIA0OBUISIIUX:

- B Ie4aTHOU (hopMe YBEIMUECHHBIM HIPUPTOM;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B hopme ayamnodaiina.

e JUIS TUIYXHX M CIA0OCIBIIIAIINX:

- B IeyaTHou popme;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

e Ui 00yYaromuXcs ¢ HAPYUICHUSMHU OMOPHO-/IBUTaTEIbHOTO arapara:
- B [le4aTHoO ¢popme;

- B popMe 2IEKTPOHHOTO IOKYMEHTA;

- B hopme ayamnodaiina.

VYdeOHbIe ayIUTOPHH I BCEX BUIOB KOHTAKTHOW M CaMOCTOSITEIbHOM paboTHI, HaydHast
OuONIMOTEKa W WHBIC MOMENICHHUsS JJIsi OOYYEHHUsS] OCHAIIEHBI CICIUAILHBIM O00OPYJIOBaHUEM U
y4eOHBIMH MECTaMHU C TEXHUYECKHUMHU CPEJCTBAMU O0YUYCHHUSI.

9. MaTepuajibHO-TeXHUYECKOE ofecriedeHne JUCHUITHHBI (MOTYJIs)

JIeKIIMOHHbIE 3aHATUS IPOBOIATCA B Ay JUTOPHUSAX, IPEJOCTABIIAEMBIX JIEKAHATOM
(axynpTeTa B COOTBETCTBHH C pacnucanueM. JISKIIMK COMpOBOKAAIOTCS TIPE3CHTAIUAMH,
NPEeCTaBIsEMbIMH Yepe3 MEINANIPOEKTOP U MHTEPAKTUBHYIO IOCKY WJIN TEJIEBU30pP C BBIXOJIOM
B ceTb VIHTEepHeT.

OtnenbHple  3aHATHS MPOBOJATCS B CHENMAIM3MPOBAHHBIX J1labOpaTopusxX -
naboparopusx xKadeapbl TEOPETUISCKON (PU3UKHU I JEMOHCTPAIIUN YKCIIEPUMEHTOB.

Crnenuanu3upoBaHHble Ja0opaTopuu - 1abopaTopun Kadeapsl TEOPeTUIECKO Gpu3nku
(1St TeMOHCTpAIUH HEOOXOIUMOTO 000PYTOBAHUS ):

v nabopaTopus METOAMKH U TEXHUKHU (PU3HMUECKOr0 SIKCIIEPUMEHTA;

v nabopaTtopus KOMIIBIOTEPHOTO MOAEIUPOBAHUS.

Ha oTnenbHbIX 3aHATHAX HEOOXOUMBI BUJICONIPOEKTOP C IKPAHOM (MIIH
KOMIIBIOTEPHBIHN KJ1acc), 000py10BaHUE JTAOOPATOPUI U KOMIIBIOTEPHI.

st 06paboTKK JaHHBIX MCTIONB3YIOTCS AJIEKTPOHHBIE TabmuIlel U3 naketoB MS Office
(Excel) u OpenOffice (Calc). Ilo xenanuto oOydaronierocsi Tak’ke MOryT IPUMEHSATHCS AJIs ATHX
ueneit Matlab (Scilab), Maxima i Maple.

KoMIiexT 1uieH3noHHOoro v cBOOOAHO pacpoCTPaHsIeMOro NporpaMMHOTO
o0ecreyeHus, B TOM YUCJIe OTEYECTBEHHOTO MPOU3BOICTBA.

[Tporpammuoe obecrieuenue [1K ayn. 3236, 329 u HOyTOYKa JIJIs TIPE3CHTAINH:
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JIMeH3MOHHOE MTPOrpaMMHOE 0OecrieueHue

— onepanronHas cucrema Microsoft Windows Professional 7 Russian Upgrade
Academic OPEN. Microsoft Open License No 48824880;

— oducHsrit maket mporpamm Microsoft Office 2007 Russian Academic OPEN. Microsoft
Open License No 45084044.

CB00O0OIHO-pacpoCcTpaHsieMoe MPOrpaMMHOE OOeCIIeUeHHUE:

— TeXworks - paboyas cpeqa cUCTEeMbI KOMITBIOTEPHOM BEPCTKU (PU3UKO-

MaTEMaTHYECKHUX TEKCTOB;

— Free Pascal - ynuBepcanbublii komnuiissTop Pascal ¢ OTKpBITBIM HCXOAHBIM KOJIOM;

— Python (X, y) - 6ecruiaTHOe IporpaMmMHOe 0OecriedeHUE I HAYYHBIX U HHKCHEPHBIX

pa3paboTOoK, YUCIICHHBIX PACYETOB;

— OpenOffice Impress nmakeT 0(hUCHBIX MPUITOKCHHH.
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10. JIncT perucTpauuy u3MeHeHUI

Howmep Howmepa nucros OcHoBaHue Hata
M3MEHEHUS AT Moanucey | Pacmmdposka| J[ata |BBemeHHs
3aMEHE | HOBBI | aHHYJIUPO | precenus HoIHCH M3MCHCH
HHBIX X BaHHBIX U3MEHEHUS HSI
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