degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Mertonbl TeOpeTHYECKOM (PU3UKH, HacTh |
10 HANPABJICHHUIO: buorexHonorus
npo¢uib NOArOTOBKHU: VYrpasneHue HHHOBAIMAMU B OM3HECE

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 64 Bcero, B TOM 4HCIIE:
nexuuu: 32 gac.
ceMuHapsl: 32 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 41 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocTaBui: FO.M. benoycos, n-p ¢u3.-Mat. HayK, mpodeccop, mpodeccop

[Iporpamma obcyxieHa Ha 3acefanu kadenpsl Teoperudeckoi puszuku um. JI.JI. Jlannay 12.02.2022



AHHOTANMA
LensMu ocBOCHHS TUCITUTUTHHBI «METOBI TEOPETUIECKON (DM3UKNY SIBIAIOTCS (JOPMUPOBAHUE Y CTYICHTOB
TEOPETHUECKUX 3HAHWH M MPAKTUICCKUX HABBIKOB IO OCHOBaM OJIHOTO W3 Pa3esioB Kypca oOmiei (Gu3nKH -
ormruku. Kpome TOro, QucHuIUIMHA HarelieHa Ha (OPMHUPOBAHHWE pa3BUTHE YMEHHI, OCHOBAaHHBIX Ha
MOJIy9€HHBIX TEOPETHYECKUX 3HAHMSIX, MO3BOJSIOUIMX HA TBOPUECKOM YPOBHE CO3/1aBaTh M IMPUMEHSTH
(hm3rUecKre MOIEIH TSI UCCIICIOBAHMSI ONITHYECKUX CBOUCTB 0OBEKTOB.

1. leau u 3apauu

Meap AUCUMNIMHBI

JaTh CTYJCHTaM, HOCTYHBIINM B MarkcTpaTypy U HE HMEIOIINM HEOOXOIMMOM MOATOTOBKH 0 Kypcam
0azoBoit u BapuaruBHOW dact b.3 koma VYII OOIl 6noka «Teopernueckass (u3nKa» 3HAHUS,
HEOOXOAMMBIC /ISl OTMCAHMS PA3IMYHBIX (U3UUECKUX SBICHHHA METOIAMHU TEOPETUYCCKOU (DH3HKH,
METO/Ibl TIOCTPOEHHSI COOTBETCTBYIOIINX MAaTeMaTHYECKUX MOJEJEH, T0Ka3aTh COOTBETCTBUE CHCTEMBI
MOCTYJIATOB, TOJIO)KEHHBIX B OCHOBY TEOPHU KJIACCHYECKOH TEOPUM OIS, KBAHTOBOH MEXaHUKU U
CTaTHCTHUYECKON (DM3MKHM, CYIIECTBYIOIIMM SKCHEPHUMEHTAIbHBIM TaHHBIM, YTO IO3BOJIIET CUHTATh
TEOPHIO JIOCTOBEpHOH B oOmactu €€ mnpuMeHHMMOCTH. [laTh HaBBIKM, MO3BOJIIONIME ITOHATH Kak
aJIeKBaTHOCTh TEOPETHYECKOM MOJEIN COOTBETCTBYIOIIEMY (pr3ndecKoMy SBJICHUIO, TaK U €€ MPeaeibl
MPUMEHUMOCTH.

33]13‘11/[ JAUCHUIIINHBI
° HU3YyUCHUC MATCMATHYCCKOI'O arirapara cHeuHraIbHON TCOpPpUHU OTHOCHUTCIILHOCTH, peJ’[fITI/IBI/ICTCKOI\/’I
MEXaHUKH U KJIaCCHYECKOM MHKpOCKOHPI‘IeCKOﬁ SJICKTPOAUHAMUKHU

® HU3Yy4YCHUEC MCETOHOB PCIICHUA 3aaad peJI}ITPIBI/ICTCKOﬁ KUHEMAaTUKd U JUHAMUKUA M KJIACCHUYECKOM
MHKpOCKOHH‘leCKOﬁ QJICKTPOANHAMUKU

¢ H3Yy4YCHHUC MCTOAOB OIMMCAHHA CUCTCM 3aPSIPKCHHBIX YaCTHUI[ U CO3AaBACMbIX UMH 3JICKTPOMArHUTHBIX
HOHeﬁ, B TOM 4YHUCJIC CHUCTEM BSaHMOHeﬁCTBYIOHIHX C BHCIIHUM 3JICKTPOMAruuTHBIM I10JIEM;

¢ OBJIAACHHUC CTYACHTAMU METOAaMHU peHHTHBHCTCKOﬁ MEXaHUKH U KJIACCUYECKOMN MHKpOCKOHH‘IeCKOﬁ
QJICKTPOAWMHAMUKUA JJTS1 OTTMCAHU CBOICTB Pa3JINIHBIX KOHKPCTHBIX (bHSI/I‘{eCKI/IX CHCTCM.

¢ HU3YUYCHUC MATCMATHUYCCKOTO allliapara HepeHﬂTHBHCTCKOﬁ KBaHTOBOM MCXaHUKH,
¢ HU3YUYCHUC MCTOJOB PCHICHUSA 3a1a4 HGpeJ’IﬁTHBHCTCKOﬁ KBaHTOBOM MCXaHUKH;
¢ HU3YUYCHUC MCTOJAOB PCHICHUSA 3a/1a4, OIMUCBIBAOIINX MUKPOCKOITNYCKUC (KBaHTOBLIC) CHUCTCMBI,

° OBJIAZICHUC CTYACHTAaMU MCTOAaMH HepeJ’IHTHBHCTCKOﬁ KBAaHTOBOM MEXaHUKH OJHOYAaCTHYHBIX
CUCTCM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-5.1 Mmeer mpeacTaBieHne O METOAUKAX M OCHOBHBIX
JTanax NpoeKTUPOBAHUS Pa3padaThIBAEMOro U3IETHUs

[IK-5.2 CnocoGeH nUpOM3BOAUTH AaHAIU3 AHAJOTHYHBIX
MIPOEKTOB, OTIpeaeIss ux TIOJIO’KUTENbHBIC u
OTpHLIATENIbHBIC KaueCTBa

[MK-5 CriocobeH MoHUMaTh IPUHIIUTIBI
COCTaBJICHUsI OMOMH)KEHEPHBIX U

OMOMH(OPMAaTHUECKUX MTPOEKTOB padoT B
n30paHHO 00JIaCTH M IKOHOMUYECKHE aCTIeKThI
[POEKTHOM JEATEIbHOCTH

[IK-5.3 Hcnons3yeT HOPMATUBHYIO [TOKyMEHTALUIO I
CTaHAAPTU3AIMM TPHHATHIX PEIICHHH W yHU(UKAIHAU
pa3paboTaHHBIX U3/EINH

[IK-5.4 IIpoBoaut OpPHUEHTUPOBOYHBII pacuer
HKOHOMHUYECKOH 11e71eCO00Pa3HOCTH MPUHSTHIX PeIICHUN

IK-8.1 Wmeer mpencraBneHne 00 OCHOBHBIX THIIAX
MPOrpaMMHBIX TAKETOB [UI IPOBEACHUS MPOEKTHBIX H
KOHCTPYKTOPCKO-TEXHOJIOTMYECKHX padoT

[IK-8.3 CnocobeH co3naBaTb KOMIIBIOTEPHBIE MPOTPaMMBL,
0a3pl JaHHBIX M  UHBIE IPOTPaMMHbBIE  HPOIYKTHI,

[1K-8 CriocobeH MprMeHsITh COBPEMEHHBIC
UCHOJIb3yeMble B OMOMHXEHEPHH U OnonH(pOopMaTuke

vrrvdh A ravrrrATTTIT YA mATrYTATTATTITYT vraTeamT v




Yll‘llilUlJlVlClLU(lUﬂl‘lblU 1CAHUVJIVL MV, 11AKT 1 bl
MIPUKJIAJAHBIX IPOTPAMM, CETEBbBIE
KOMIThEOTEPHBIE TEXHOJIOTHH 1 0a3bl IaHHKIX B
MPEMETHOM 00IaCTH JIIsl TPOEKTHBIX U
MIPOU3BOJICTBEHHBIX padoT

[IK-8.5 CrnocobeH WCHonb30BaTh COOOpa3HbIE MPOEKTHOM
3ajaye TMPOrpaMMHBIC TPOAYKTHI, YMEET IPOBOIHTH
0a30BYI0 HACTPOWKY JaHHBIX MPOAYKTOB MOA TpeOOBaHMUS
KOHKPETHOTO MPOEKTa

[IK-8.6 Bmaneer HaBbikamu >¢pQPEeKTHBHONH M 0O€30MacHOM
paboTBl B CETEBOM apXUTEKTYpe YPOBHSA HPEANPUATHS,
yMeer 3¢ dexTUBHO MCIIOJIb30BaTh CHUCTEMBI
pacrpenen€HHBIX BBIUMCICHUN JJsl  pacrapajuieTuBaHus
BBIUMCIIUTENBHBIX ONepatuit

3. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUTLINHE (MOTYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETb:

- TOCTYJaThl U NPHHLUIbI CHEHUAIFHON TEOPUU OTHOCHUTEIBHOCTH, PENSTHUBUCTCKOM MEXaHUKH U
KJIACCHYECKOH MHUKPOCKONUYECKOH 3IEKTPOIUHAMHUKH, METOABI ONKCAHUS PEISATUBUCTCKUAX YaCTHIl
CHCTeM 3apsDKEHHBIX YacTUI, a TaKXKe OSJIEKTPOMArHUTHOTO IOJIsl, CO3/1aBaeéMOro 3apsHKEHHBIMU
YacTULIAMH U B3aUMOJCHCTBYIOLIETO C HUMU;

- OCHOBHBIC YPAaBHEHHUS M CBOMCTBA 3JIE€KTPOMArHUTHOTO TIOJIS;

- OCHOBHBIE METOJbl MaTeMaTH4YeCKOro ammapara CIEeHUaJIbHOW TEOPUH OTHOCUTEIBHOCTH,
PENATUBUCTCKOM MEXaHMKH U KJIACCHUECKOH 3JIEKTPOIMHAMHUKHU: TPEXMEPHYIO TEH30pHYIO aireopy,
BEKTOPHBIN aHAJIN3 U anmapar 4YeTbIpeXMEPHBIX BEKTOPOB U TEH30POB;

- OCHOBHBIE METOZbI PELICHUS 3a1ad PEISITUBUCTCKON KMHEMATHKH M JUHAMHKH U KJIACCHYECKON
MHUKPOCKOIIMYECKOH  DNIEKTPOIMHAMHKH,  BKJIIOYash  JABIDKCHHE  3apsOHKCHHBIX — 4acTUll B
3NIEKTPOMArHUTHOM T10JI€ U CO3/1aHHE MO CHCTEMaMH 3apsKCHHBIX YacTHII,

- METOABl M CHOCOOBI OMUCAHMS W3IYYCHHS JJICKTPOMATHUTHBIX BOJIH CHUCTEMaMH 3apsKCHHBIX
YJACTHIL;

- METOJBI ONHCAHUS PACCESIHUA DIIEKTPOMArHUTHBIX BOJIH 3apsSKEHHBIMU YaCTHUIIAMH.

- TOCTYyJNaThl W IHPUHIMIIEI KBAHTOBOW MEXaHHMKH, METOIbl ONHMCAHUS KBAaHTOBBIX CHUCTEM, CBS3b
COCTOSIHUHM M OTIEPaTOpOB C HAOIIOJAEMbIMH U U3MEPSEMBIMU BEIIMYMHAMU;

- OCHOBHBIE CBOMCTBA TOYHO PEIIAEMbIX MOJIEIEH KBAHTOBBIX CUCTEM;

- OCHOBHBIE NPHUOIMKECHHbIE METOABI PEIICHUs 3a/1au KBAHTOBOW MEXAaHHKH: KBa3WKIACCHUYECKOE
npuOIMKEHUE; CTAIIMOHAPHYIO U HECTAIIMOHAPHYIO TEOPUIO BO3MYIICHUI.

2. Ymeth

- TI0JIb30BAaThCS AMIapaToM TPEXMEPHOTO BEKTOPHOIO aHAJIN3a;

- TIOJNB30BaThCA almaparoM TPEXMEPHOU TEH30PHOM anredpsi;

- TIOJIb30BAaThCS AMIapaToOM YETHIPEXMEPHBIX BEKTOPOB U TEH30POB;

- peuarh KHHEMaTHYeCKUE 3aa41 C YJaCTUEM PEJIATUBUCTCKUX YaCTHLI;

- pemarb 3ajadd O [BWKEHUM PEIATUBHUCTCKHX 3apsOKCHHBIX YacTHUI] B 3aJaHHOM BHEIIHEM
ANIEKTPOMArHUTHOM T10JI€ Pa3INYHON KOH(UTYpaIiHy;

- MPUMEHATh METOA MYJBTHIIONBHBIX MOMEHTOB JUISI PEIIEHUS 3a4ad JJIEKTPOCTAaTUKH H
MarHUTOCTaTHUKH;

- pemarb 3aJadyd MpO H3JIYYEHHE DIEKTPOMArHUTHBIX BOJIH CHCTEMAMM HEPEIATUBHCTCKH
JBIDKYIIUXCS 3apsPKEHHBIX YaCTUL, UCIIONb3YsI MYJIBTUIIONbHBIE MOMEHTHI;

- pemare 3aJadd Mpo H3JIYYEHHE JIIEKTPOMATHUTHBIX BOJH PEISTUBUCTCKHU JIBHKYIIHMHCA
3apsKEHHBIMU YaCTUIIAMHU.

- OIpEeneJIATh FHEPTETHUECKUE CIIEKTPBI U BOIHOBBIC ()YHKLIMH B OTHOMEPHBIX CIIy4asx;

- OIpEAENATh CpelHHe 3Ha4deHus ((PpU3MYecKHe BEIMUYMHBI) KBAHTOBBIX CHUCTEM, €CIIM M3BECTHBI MX
BOJIHOBBIE (DYHKIIUH;

- ONpenessATh COCTOSHUS U KJIaCCU(UIIMPOBATh SHEPreTHUECKUE CIIEKTPHI YACTUIIBI B CAMMETPUYHBIX
MOTEHIMaNaX, B YACTHOCTH, 00IaJa0INX aKCUAIbHOM 1 LIEHTPAIIbHOM CUMMETpHEH;

- pemath NpOCThIE MOAEIbHBIC 3aJa4H M IPUMEHATh KBA3UKIACCHYECKOE IPUONMKEHHE U OLCHKH
YPOBHEW SHEPTUU U BEPOSTHOCTEN MPOHUKHOBEHHUS B OTHOMEPHBIX OTEHIIMAAX;

- IPUMEHATH CTALlMOHAPHYIO TEOPUIO BO3MYILIEHUH [UI1 HAXOXKIECHUS TIOIIPABOK K YPOBHSIM 3HEPIUU U
BOJIHOBBIM (DYHKIMSIM;

- IPUMEHATHh HECTAlMOHAPHYIO TEOPUI0 BO3MYILEHHUH Ul HaXOXJEHUS BEPOATHOCTEH IIEpEXOl0B
MEXAY COCTOSHUSIMU;

BJIAJIETD:



- OCHOBHBIMHW MCETOAAMHU MATEMATUYCCKOI'O armapara crnenraabHON TCOPHUU OTHOCHUTCIIbHOCTH,
pCHHTHBHCTCKOﬁ MCXaHHUKH U KJIACCHYCCKOM MI/IKpOCKOHI/I‘lCCKOﬁ QJICKTPOAUHAMUKU

- HaBbIKaMH TCOPETUYCCKOIO0 aHain3a pCaJibHbIX 3a/iad, CBSA3AaHHBIX KaK CO CBOMCTBaMHU CHCTEM
3apsIKCHHBIX YaCTUIL, B3aHMOILefICTBy10H.IHX C DJJICKTPOMArHuTHBIM IIOJICM, TaK U CO CBOICTBaMH
CaMOT0 3JICKTPOMAIrHUTHOTI'O I10JI, CO31aBaCMOTI'0 3aps’KEHHBIMH YaCTULIAMU

- OCHOBHBIMH MCTOAAMHU PCHICHUA 3aJiad O HAXOXJICHUU COCTOSIHUH H OHCPICTUYCCKUX CIICKTPOB
Pa3JIMIHbIX KBAHTOBBIX CUCTEM;

- HaBbIKaMU TCOPCTUUCCKOIO0 aHalin3da pCaJibHBIX 3a7a4, CBA3aHHBIX CO CBOMCTBaMH
MUKPOCKOIMNMYCCKHUX U HAHOCUCTEM, o6naz[a}oumx KaK OIUCKPETHBIM, TaK U HEIIPCPBIBHBIM CIICKTPaMU.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Ipunnun OTHOCHUTEIBHOCTH u
peoOpa3oBaHus
| Jlopenua.UetrsipexmepHoe 3 ’
[ICEBJOEBKINI0BO MPOCTPAHCTBO
MUHKOBCKOTO 51 MaTeMaTU4eCKUN
anmapar TeOpUH OTHOCHTEIBHOCTH
) JIBm>keHNEe CBOOOMHON pENSTHBHCTCKON ) 3
YaCTUIBI U PEIATUBUCTCKAS KHHEMaTHKa
3 Knaccuueckass cucrema  3apsioB B ) 5
JIEKTPOMAarHUTHOM I10J1€
4 VYpaBHenus: MakcBemia kak 06oOmeHne 3 ’
OTIBITHBIX (haKTOB
5 OHeprus CHUCTEMBI 3apsaoB B ) 4
3JIEKTPOMArHUTHOM IIOJI€.
6 CBoOOHOE  JIEKTPOMArHUTHOE  TIOJIE. 3 3
Nsnyuenne
7 Marematndeckuid anmapar KBaHTOBOM 5 >
MEXaHUKU, TEOpUsl NIPENICTaBICHUH
VYpaBuenue lllpenuHrepa u ero cBoOMcTBa.
3 Bpemennas  sBomoumsi  puzmueckon 2 3
cucreMbl. CuMMeTpuM B KBaHTOBOU
MEXaHUKE U 3aKOHBI COXPaHEHHUS
9 MoMeHT umnynbca 2 2
3amaua aAByX Ten. JIBWkeHHE B TIONE
10 |ueHTpalbHO-CUMMETPUIHOTO 2 2
MoTeHI1ana
11 KBazukiaccuaeckoe mpuOIKeHne 2 2
CranuoHapHass Teopus BO3MYLICHUH.
12 |Meron  ¢ynkuunm Ipuna.  Teopus 2 3 41
paccessHus. bopHOBCKOE pUOIMKEHHE.
13 Hecranuonaphasi Teopusi BO3MYILCHHA. ) 5
IIpencraBnenre B3anMOACUCTBUS
Nroro gacos 32 32 41
[TonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 5 (Ocennwii)

1. TlpuHIMI OTHOCHTENBHOCTH W MpeoOpasoBanus Jlopenma.UeTslpexMepHOE TICEBIOCBKINIOBO
MIPOCTPAHCTBO MHUHKOBCKOTO M MareéMaTHYECKUH anmapar TEOpUH OTHOCUTENBHOCTH

OnHOPOOHOCTH TPOCTPAHCTBA M BPEMEHH, H30TPOIUS NPOCTPAHCTBA, MHEPLHUAIBHBIE CHCTEMBI
orcuéra. MupoBas Touka (coObITHE) U MUpPOBas JUHUS. VIHTepBasbl MEXIy COOBITUSIMU KaK Mepa
pPAacCTOSIHUSL B YETBIPEXMEPHOM IMPOCTPAHCTBE-BPEMEHN MMHKOBCKOT0. MeTprka 4eThIpeXMEPHOTO
npoctpancTBa.llpeodpazoanust JlopeHna, ux BBIBOA U CIEACTBHS W3 HUX.BEKTOpsl M TEH30pH B
TPEXMEPHOM MTPOCTPAHCTBE.

2. I[BI/DKGHI/IC CBO60,Z[HOI>1 peJ'ISITPIBPICTCKOﬁ YaCTUlbl U pCIIAITUBUCTCKAS KUHCMATHUKA

[lonaTue To4yeyHOW sneMeHTapHOW yYacTHLbl, e€ 4-koopauHata W MupoBas JuHU.KoBapmantHas
¢dbopMynMpOBKa TMPHUHIMUIA HAUMEHBLIETO JEHCTBUS B IPOCTpaHCTBE MUHKOBCKOTO, (DYHKIUS
Jlarpanka cBOOOAHON YacTHLBL. DHEPIrHs, UMIYJILC U TaMUJIBTOHUAH CBOOOAHOH peNs-TUBUCTCKOM
YacTULbl. 4-BEKTOP UMILYJIbCA. 3aKOH COXPAaHEHUs 4-UMITyJIbca 3aMKHYTON CUCTEMBI KaK CIIeJCTBUE
OJHOPOJHOCTH MPOCTPAHCTBa-BpeMeHN.I [puMeHeHne 3aKkoHa COXpaHEHUS 4-UMITyJIbCa AJIs OIMCaHMs
YOPYTHX CTOJKHOBEHMH dYacTull. Heympyrue CTOJIKHOBEHHS M pacmajbl ¢ 0Opa3oBaHHEM HOBBIX
YaCTHII.

3. Knaccuueckas cucrema 3apsAa0B B JICKTPOMArHUTHOM I10JIC

CKanspHbIi U BEKTOPHBIA MOTEHIMAIBI KAK KOMIIOHEHTHI 4-BEKTOpa. DJIEKTPUUECKOE U MAarHUTHOE
NOJNs W WX BBIPAKEHUS 4Yepe3 KOMIOHEHTHl 4-moreHumana. KammOpoBouHass MHBapHaHTHOCTD.
Jlopenuesa xainOpoBKa.YpaBHEHHs ABMXKEHHS 3apsHKCHHOM YacTHULBI B 3JIEKTPOMArHUTHOM IIOJIE,
cuna Jlopenna. 'amunbToHOBa popma ypaBHEHHH ABMKEHHs, TaMIIbTOHHAH. CBA3b 0000IIEHHOTO
HUMITYJIbCa C KHHEMaTHYECKUM

4. YpaBHeHus: MakcBeiia Kak 00001eHUe ONBITHBIX (DaKTOB

OynnamenTanbHble 3akoHBl Kynona, buo-Capapa, ®apazes u HX COOTBETCTBHE YpaBHEHUSIM
MakcBesia. BonHoOBBIe ypaBHEHUS, UX BHI B JIOPEHLEBOH M KYJOHOBCKOM KadHMOpOBKax. DHEPIus
JIEKTPOMAarHUTHOI'OIIOJISA, 3aKOH COXpPaHEHUs 3Hepruu, Bekrop IloiHTHHra U TEH30p

HanpsbkeHud. @yHkius [ prHa BOIHOBOIO ypaBHEHUs. 3aa3/ibIBatOIUe IOTEHIUAIIbI.
5. DHeprus CUCTEMBbI 3apsAJ0B B AJIEKTPOMArHUTHOM I10JI€.

B3aumopeiicTBUEe CUCTEMBI 3apsI0B CO CTATUYECKUM AIICKTPUYECKUM TojieM. PaznoxeHue sHepruu
B3aMMOJCUCTBUS 10 MYJBTUIIONSAM, JUIIOJBHBIA U KBaApyIOJbHBIA MOMeHThI. [lone, co3maBaemoe
CUCTEMOW 3aps/IOB Ha OONBIIUX PACCTO-SIHHSX, IOJIe AWIONS W KBajpy-mons. B3amMonelicTBue
CHCTEM 3apsIJIOB, HAXOSIIUXCS Ha OONBIIMX PACCTOSIHUAX JIPYT OT Jpyra. B3aumozelicTBue cucTeMbl
3apsI0B, COBEPIIAOINIEH (UHUTHOE ABMKCHUE C MATHUTHBIM IOJIEM, THPOMArHUTHOE OTHOIIEHUE H
MarHUTHBI MOMEHT CUCTEMBI 3apsiiOB

6. CBoOOIHOE AIIEKTPOMArHUTHOE ToJie. M3myuenue




Pemienne BOMHOBBIX ypaBHEHHH CBOOOAHOTO 3JEKTPOMArHUTHOIO TIOJS B BHAE IUIOCKOH
MOHOXPOMATHUYECKOM BOJHBI, MONApPH3aLUs. OJHEprus CBOOOJHOTO HIEKTPOMATHUTHOIO MOJIS.
Pasznoxenne CcBOOOAHOrO MOJIA MO HOPMAJIBHBIM KOJIEOAHUSM - IJIOCKMM MOHOXPO-MaTH4eCKUM
BOJHaM. ['aMHIIb-TOHHAH CBOOOIHOTO 3IEKTPO-MAarHUTHOTO Mojst. M3iyueHue 31eKTpoMarHUTHOTO
MOJISi CHUCTEMOM 3apsoB, KBAa3UCTALMOHApPHAS M BOJIHOBAs 30HBL. OJEKTPUYECKOE AMIIOJIBHOE,
KBaJpyIOJIbHOE W MAarHUTHOE IUIONbHOE u3nyueHue. lloTepss 3Heprum cucremMoil 3apsioB Ha
M3IIy4eHHe, CHIa PaalliOHHOIO TPEHHUS.

7. MaremarnyecKkuil annapar KBaHTOBOM MEXaHUKHU, TEOPUSI PEICTABICHUN

CocTosiHME M TPOCTPAHCTBO COCTOSIHUH, (pr3nueckue BeNW4MHBI (HaOmrogaeMble) M ONEepaTopsbl,
IPUHLMI CYIEpIO3ULIMY, IIOJHOTAa OIMCAaHUS KBaHTOBOM cucremsl, ypaBHeHue lllpenunrepa.
[lonatue mnpencraBieHusi, KOOPAMHATHOE M  HUMILYJIBCHOE NpPEACTABICHUE, BOJHOBAas (YHKUHMSA,
MaTpHUYHbIEC JIEMEHTHI ONEPaTopoB. 3a7a4a Ha COOCTBEHHBIC 3HAYEHH. DPMUTOBCKOE CONPSKEHUE U
SPMUTOBBI ~ OIEPAaTOpPhl, CBOMCTBA HMX COOCTBEHHBIX BEKTOPOB. [ aMHIIBTOHOBBI CHCTEMBI,
KJIACCUUECKHUIl M KBAaHTOBBIHM I'aMIJIBTOHUAHbIL. DBOIIONNSA PU3HMYECKUX BEIMYMH BO BPEMEHH, CKOOKH
[lyaccona. KBanroBsie ckoOku Ilyaccona - xommytaropel. COOTBETCTBUE MEXAY (pu3Huec-KUMH
BEJIMYMHAMU U oneparo-pamMu. COOTHOLIEHHs HEOIpPEe-I€HHOCTEH MJIi KBAaHTOBBIX CHUC-TEM.
[locTymar  KOMMYTAallUOHHOTO  COOTHOIIEHMsS ~ MEXAY  OIeparo-paMd  KOOpPAMHATBl U
umnynbsca.llpeacrasieHrue onepaTopoB KOOPAMHATHI U MMIIYJbCa B KOOPAMHATHOM U MMILYJIbCHOM
npencrapineHud. @yHKIUA OT oniepaTopa, ypaBHenue lllpennH-repa B KOOpAUHATHOM M UMITYJIECHOM
IIPECTABICHUH.

8. VpaBuenwe Illpenmunrepa m ero cBoiictBa. BpemeHHas 3Bomonus (U3HYECKOH CHCTEMBI.
CuMMeTpuH B KBAHTOBOW MEXaHHUKE M 3aKOHBI COXPAHCHHS

DBOMIOLUSI COCTOSHUSI BO BPEMEHH, OIEpaTop 3BOMIOUMU. WHTEerpaiibl ABMKEHHS. YCIOBUS
OZIHOBPEMEHHON HM3MEpPUMOCTH (HU3MUYECKUX BeMUYuH. VIHTerpasiel IBIKEHHS M TOJIHBIM Habop
($u3nYecKuX BeIMUMH. BrIpokieHNe crieKTpa 1 HEOMHO3HAYHOCTh BBIOOpa mpeacTaBieHus (crmocoba
OIMCAHM) COCTOSIHUSI KBAaHTOBOH cucteMsbl. [loHsTre cuMMeTpun. ' apMOHHYECKUH OCITHILIATOP Kak
OJIHA U3 TOYHO PEIIAEMBIX MOJEIIEH.

9. MoMEHT uMIysbca

U3otponusa mpocTpancTBa M1 MOMEHT uMmmynbca. Omeparop MOBOpPOTa M €ro CBs3b C ONEPaTOPOM
umIyabca. KoMMyTanioHHbIE COOTHOIICHUS Ul TMPOEKLUH orepatopa umitynbca. CoOCTBEeHHBIE
COCTOSIHUSI CHCTEMBI,  OOJajarouiell OnpeleIieHHbIM 3HAYCHHEM HMITyJbca. 3HAuUeHHs, KOTOpbIE
MOXET IIpUHUMaTb MOMEHT uMmynbca. KoopauHaTHOe IpelcTaBlIieHUE OIleparopa MOMEHTA,
cobctBenHble GyHkuuu. [lomynensie 3HaueHUs ¥ IOHATHE CIIMHA.

10. 33;[&‘{3. ABYX TCIIL. I[BI/I)KGHI/IG B ITOJIC HECHTPAJIbHO-CUMMCTPHUYIHOI'O IMTOTCHIMAIa

3ajgaya OByX TeJl B KJIACCHYECKOW M KBAaHTOBOM MexaHMKe. [‘aMHJIBTOHHMAH CHUCTEMBI B CiIydae
LEHTPAIBLHOTO B3aUMOJICHCTBUS. PasneneHne pajnanbHBIX U YITIOBBIX MIEPEMEHHBIX B CEPHUECKOM
cUcTeMe  KOOpJWHAT. YIIioBas 4acTh BOJHON (DyHKIMHM W COOCTBEHHAass (yHKIMS — oreparopa
MOMEHTa HMITYJIbca. BBIPOXKICHUE DHEPreTHYECKOTO CHEKTpa YacTUIBl B IEHTPAIBHOM IIOJIE.
KynonoBckoe mosie u atom Bogopoza. KymoHOBckas M aTOMHas CHCTeMa €IWHUIl. DHEPreTUYECKHe
CIIEKTp M  COCTOSIHHSI aroMa BOAOpPOIA, BBIPOXKICHHE CIEKTpa BOAOPOAONONOOHOTO — aroma.
Krnaccuduxarus cocTosHUM aToMa BOIOPO/A M YaCTHIBI B [IPOM3BOJIEHOM LIEHTPAJIILHOM IIOJIE.

11. KBa3zuknaccuueckoe npuOImKeHIe

JeiicTBue B KIACCHUECKOW MEXaHWKEe W ypaBHeHHe [ amunbroHa-fAxoOu. BomnoBas ¢yHkums
CTallMOHAPHOI'O COCTOSIHUS U €€ BhIpaKEHHUE Yepe3 KBaHTOBOE JieficTBUE. YpaBHEHUE JIs1 KBAHTOBOIO
JeicTBHS, KBa3UKJIACCHUECKOe pasfiokeHue mo crerneHsMm h. Kpurepun MIPUMEHUMOCTH
KBa3MKJIACCHUECKOTO NPHOMIKEHNE, KIACCHYECKH pPa3pelieHHbIe W 3alpelleHHble 007acTH, BUI
BosHOBOM ¢yHKuuu. [IpaBuno  kBantoBanusi bopa-3ommepdenbaa W NPOHUKHOBEHHE Uepe3
MOTEHIMANLHBIN Oapbep. [ToHsATHE KBa3HCTAIMOHAPHBIX COCTOSIHUH, OTIMCAHUE pacialia B KBAHTOBOU
MEXaHHKE.



12. CranmonapHas Teopusi Bo3myniennid. Meton dynknuu ['puna. Teopus paccesHus. bopHoBckoe
MpUOIMKEHUE.

[TocranoBka 3a1a4un TeOpUK BO3MYIIEHUM, CTALIMOHAPHBIN cirydail. @yHkuus ['prHa cTanroHapHOTroO
ypaBHeHus [llpenunrepa u psa craninoHapHON TeopHH BO3MyIleHHH. IlonpaBku K cOCTOSHHAM U
YPOBHSIM 3HEPruu JUCKpeTHoro crekrpa. Ciydall BBIPOXKIEHHOTO 3HEPI€TUUECKOIO  CHEKTpA.
HenpepoiBueiii ciekrp. @ynknust [‘puna cBoboaHo# yactuel. MHTErpansHoe ypaBHEHHE U 3a7a4a O
paccessun. OOmuil BU BOJTHOBOHM (PyHKIMHM YacTHIIBI B 33/1a4€ O PACCESIHUU, YIPYroe paccesHHeE.
Awmruntyna paccessHus u auddepeHunansbHoe cedeHue paccesiHus. bopHOBckoe NpuHOIMKeHHeE,
0COOCHHOCTH PacCEsHUSI MEIJICHHBIX U OBICTPHIX YaCTHII.

13. HecranmonapHas Teopus Bo3mylieHuil. [Ipeacrapnenue B3anMoneicTBus

[IpencraBneHue B3aMMOACHCTBHS, psAX HECTAUMOHAPHOW TEOpUU BO3MYILEHUW, IIOHATHE
XPOHOJIOTU30BaHHOIO TpPOU3BEACHUS, T-exp @yHkMsa IprHa HecTaMoHAap-HOTO YpPaBHEHHS
[IpenuHrepa. IIpencraBnenue psna TeopuuM BO3MYLIEHMH B Buae auarpaMMm @DelHMaHa.

BepostHOCTE mEpexona, KpUTEpUM MPUMEHU-MOCTH HECTALMOHAPHOW TEOPUU BO3MYILCHMM.
CooTHolIeHNE HEOIPEENIEHHOCTEN Ul 3HEPTUU U BPEMEHU B KBaHTOBOM MexaHuke. Bo3myiuenus,
JNEHCTBYIOIIME HA CHUCTEMBI  C HENPEPBIBHBIM CIIEKTPOM, BEPOSATHOCTH IEPEXOJOB B EOUHUILY
BpeMeHH, «3osioToe npasuiio» depmu. KBazucranuoHapHble COCTOSHUS, BpeMs >KU3HU U MHUMas
MOTpaBKa K TUCKPETHOMY YPOBHIO SHEPTUU

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

a) HeobOxomrMoe obopyaoBaHue JuIst JISKIMKA ¥ MPAKTHYECKUX 3aHATUI: I0CKA, MEJ, TPATIKA.
KenarenpHO Takke NPUMEHEHNE MYJIBTHMEAUUHOTO 000pYIOBaHUs (IIPOEKTOP), VIS JTyqILIeH
OpraHu3alUM JEKIUH.

0) HeoOxonuMoe porpamMmMHoOe obecrnieueHue: He TpedyeTcs
B) ObecrnieueHre caMOCTOATENBHOM paboThl: HaNHYUe YIeOHUKOB M 33JJAYHUKOB 110 KypCy

TeopeTHYECKON (PU3MKU BOOOIIE U TEOPUH MOl B YACTHOCTH B OMOJIMOTEKE HHCTUTYTA, JJOCTYTI B
WHTepHeT /U1 MOJTyYeHns] BCIIOMOTaTeJIbHOTO Y4eOHOTO M KOHCYJIBTaTHBHOTO MaTrepuasa Ha caite
Kaeaphl TEOPETUIECKON (PU3UKH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

R

Jlanpay JI.J., JTudmun E.M. Teopernueckas ¢pusuka. T. 2. Teopust mons.— M.: Hayka, 1988.
Benoycor FO.M. Metoas! Teoperndeckoii ¢pusuku. Yacts 1. — M.: MOTU, 2010.

Benoycos FO.M. Kypc kBanTOBOI Mexanuku. Hepenstusucrckas teopus. — M.: MOTH, 2006.
Jaupay JI.J1., JTudmun E.M. KpantoBas mexanuka. Hepenstuucrckas teopusi. — M.: Hayka, 2002.
. benoycos I0.M., bypmuctpos C.H., Teprnos A.U. 3amaun o Teoperndeckoin Gu3mke. —

I[onronpyz[HLm NJ1 <KUuremnexr>, 2012.

6.

lamunkwmii B.M., Kaprakos b.M., Koran B.1. 3agaun o kBanToBO# Mexanuke. — M.: Hayka, 1981.

JomnonHurensHas aureparypa



1. Jlagpmay JI.J., JIupumu E.M. Kpatkuii kypc Teoperndeckoit pusuxu. T. 1. Mexanuka,
anexkrponuHamuka. — M.: Hayka, 1969.

3. bareirun B.B., Torrreirua M.H. CoBpeMeHHas 3IIeKTpOIMHAMUKA.

U. 1.Mukpockonuueckas reopus. — M.—IxeBck: IHCTUTYT KOMIBIOTEPHBIX HccienoBanuii, 2003.

4. bpenos M.M., Pymsuues B.B., Tonteirun 1.H. Knaccuueckas snekrpoaunamuka. — M.: Hayka,
1985.

5. AnexceeB A.M. COopHEK 33724 IO KITACCUYECKOH AMekTpoauHamuke. —M.: Hayka, 1977.

6. bareirun B.B., Tonteirun U.H. CoopHuk 3a1a4 mo snekrpoanHamuke.— M.: HUL] K PeryssipHast u
XaoTHUECKas quHaMuka >, 2002.

7. Meccua A. KBantoBas mexanuka. — M.: Hayka, T.2. 1979.

8. benoycos F0.M., Ky3nenos B.I1., Cmunra B.I1. Karexusuc: yue6. mocooue. — M.: MOTH, 2005.
9. benoycos I0.M., Ky3nenos B.I1., Cmunra B.I1. IIpaktrueckas maremarnka. PykoBoacTBo s
HAYMHAIOIINX U3Y4aTh TeOpeTHUecKyto ¢pu3uky. Jlonronpynusrii: M3garenscekuii gom K MHTEIIIEKT >,
2009.

10. IaBeioB A.C. KBanToBas Mmexanuka. — M.: Hayka, 1973.

11. bioxunues .M. OcHoBBI kBaHTOBOM MexaHuKHU. — M.: Hayxka, 1976.

12. Kopenes I'.B. Tenzopnoe ucuncnenue. — M.: MOTH, 2000.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJIIOYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MynbruMeaniiHoe 000pya0BaHKE IS JIYYIEeH OpraHu3aiuy JICKIH.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

1. JlomamiHee 3ajaHue, COCTOsIIEE M3 JBYX 4YacTei, Kaxaas M3 KOTOPHIX COCTOMT H3 JIBYX
KOMITOHCHTOB: yNPaXHEHUS U 337a4yd. JloMalllHUE 3aJlaHusl U3JA0TCsl CICIMATbHBIMU BBIITYCKAMHU B
dbopMe  METOMUYECKUX T[MOCOOMH Ui  WHAMBUAYadbHOW pa3gadyd  CTYJACHTaM, a TaKKe
«BBIKJIAJIBIBAIOTCS» HA callT Kadeaphl. YIpaXHEHUS U 3a/1aud pasJie/icHbl Ha JIBa YPOBHs: 0a30BBIH, ¢
nometko# (C) mm 6e3 0coObIX TOMETOK, U BApUATHBHBIHN, TOMEUEHHBIN (*).

2. ExeHenenbHOE BBINOJHEHHE TECTOBBIX 3aJaHMW [0 MaTepualiaM JICKIMH, MPOYUTAHHBIX Ha
npensiayuiei Heaene (Bcero 10 TecToB).

3. I[Be KOHTPOJIbHBIX pa6OTBI B COOTBCTCTBUU C ABYMS JOMAITHUMU 3a/JlaHUAMMU.

WnauBuayansHas paboTa IpeAnoiiaraeT CaMOCTOATEIbHOE BBIIOJIHEHHE CTYACHTOM ONPEACICHHOIO B
«3asanuu » Habopa yNpaKHEHUH U 3aJ1ad B COOTBETCTBHU C TEMATUKONH CEMHUHApPCKHUX 3aHATUH.
[Ipy HEoOXOAMMOCTH CTYAEHT IOJy4YaeT KOHCYNBTAlMIO 110 BBIIOJIHEHUIO OTACNBHBIX 3alad y
[IperojaBareisl BEIYLIEro 3aHATHS Kak BO BpPEMs IIPOBEAEHUS CEMUHAPCKUX 3aHATUH, TaKk U BO
BHEYPOYHOE BpEMsl IO COIIACOBAHMIO C IperojaBareieM. «3aJaHue» pas3’aeTcsl BCEeM CTYIEHTaM B
BU/Ie y4eOHO-METOIMYECKOTO MaTepuana, COAEpIKallero mporpaMmMy Kypca M yIpaXHEHHUs M 3a/aud,
BKJIIOYCHHBIC B JIBa JOMAalIHMUX 3anaHus. CTyIEHT TakKe MMEeT BO3MOXHOCTh B TE€UEHHE CEMEecCTpa
[10JIy4YaTh KOHCYJIBTALlMU 110 BBIIIOJHEHUIO JOMAIIHUX 3aJaHUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Buorexnonorus

npopuJib NOArOTOBKHU: VipasieHre HHOBAIMSIMHU B OU3HECE
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Pa3zpaGoTunk: FO.M. benoycos, n-p ¢u3.-Mat. Hayk, mpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-5 CriocobeH MoHUMaTh IPUHIIUTIBI
COCTaBJICHUsI OMOMH)KEHEPHBIX U
OMOMH(OpPMAaTHUECKUX MTPOCKTOB padoT B
n30paHHON 00JIACTH U IKOHOMHUYECKHE ACTIEKThI
[POEKTHOM JEATEIbHOCTU

[IK-5.1 Mmeer mpeacTaBieHne O METOOUKAX M OCHOBHBIX
JTanax MNpoeKTUPOBAHUs Pa3padaThIBAEMOro U3IEUs

[IK-5.2 CnocoGeH nUpOM3BOAUTH AaHAIU3 AaHAJOTHYHBIX
MIPOEKTOB, OTIpeaeTIsIs ux HOJIOKUTENIbHBIC u
OTpHLIATENIbHBIC KaueCTBa

[IK-5.3 Hcnons3yeT HOPMATUBHYIO JTOKyMEHTALUIO I
CTaHAAPTU3AIMM TPHUHATBHIX PEIICHHH W yHU(UKAIHAU
pa3paboTaHHBIX U3/EINH

[IK-5.4 IIpoBoaut OPHUEHTUPOBOYHBII pacuer
SKOHOMHUYECKOH 11e71eCO00Pa3HOCTH MPUHSTHIX PEIICHUN

[1K-8 CriocobeH MprMeHsITh COBPEMEHHBIC
UH(POPMALIMOHHbIE TEXHOJIOTUH, TAKETHI
MPUKJIAJHBIX IPOTPaMM, CETEBBIC
KOMITBIOTEPHBIE TEXHOJIOTHH U 0a3bl TaHHBIX B
IPeAMETHOM 0051acTH I NPOEKTHBIX U
MPOU3BOJICTBEHHBIX PabOT

IIK-8.1 Wmeer mpencraBnenne 00 OCHOBHBIX THIIAX
MPOrpaMMHBIX TAKETOB [UI IPOBEACHUS MPOEKTHBIX H
KOHCTPYKTOPCKO-TEXHOJIOTMYECKHX padoT

[IK-8.3 CnocobeH co3naBaTb KOMIIBIOTEPHBIE MPOTPaMMBI,
0a3pl JaHHBIX M  UHBIE IPOTPaMMHbBIE  HPOIYKTHI,
UCHOJIb3yeMble B OMOMHXEHEPHH 1 OnonH(popMaTuke

[IK-8.5 CrnocobeH HMCMonb30BaTh COOOpPa3HbIE MPOEKTHOM
3ajaye TMPOrpaMMHBIC TPOAYKTBI, YMEET IPOBOIHTH
0a30BYI0 HACTPOWKY JaHHBIX IMPOAYKTOB TOA TpeOOBaHMUS
KOHKPETHOTO MPOEKTa

[IK-8.6 Bmaneer HaBbikamu >¢pQPEeKTHBHONH M 0O€30mMacHOM
paboTBl B CETEBOM apXUTEKType YpPOBHSA HPEANPUATHS,
yMeer 3¢ dexTUBHO MCIIOJIb30BaTh CUCTEMBI
pacrpenenCHHbBIX BBIUMCICHUN JJsl  pacrapajuieTuBaHus
BBIUMCIIUTENBHBIX ONepatuit

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «MCTOI[BI TeOpeTH‘leCKOﬁ (I)I/I3I/IKI/I, qacThb 1» 06y‘laIOH.IPIﬁCH JOJIKCH:

3HAThb:

- IMOCTYJIaThl U NPUHIHUIIBI crenuaabHON TCOPUN OTHOCHUTCIIbBHOCTH, peJ’I}ITHBI/ICTCKOI\/'I MCXaHUKHU U
KJIaCCHYECKOM MHKpOCKOHH‘IeCKOﬁ QJICKTPOJAMHAMUKH, MCTOABI OIMMUCAHUSA PCIATUBUCTCKUX YAaCTUL U

CUCTEM 3apsKCHHBIX YacCTHl,

a TaKXC OJICKTPOMArHUTHOIO II0JISA, CO34aBacMOro 3apsKEHHbIMU

YaCTHIAMH U B3aMMOJICHCTBYIOIIETO C HUMH;

- OCHOBHBIC YPAaBHEHHUS M CBOMCTBA 3JI€KTPOMArHUTHOTO TIOJIS;

- OCHOBHBIC METO/bI MAaTeMaTH4YeCKOrO ammapara CIIeHUalbHOIl TEOpUH OTHOCUTEIBHOCTH,
PENATUBUCTCKOM MEXaHMKH U KJIACCHUECKOH 3JIEKTPOIMHAMHUKHU: TPEXMEPHYIO TEH30pHYIO aireopy,
BEKTOPHBIN aHAJIN3 U alllapaT YeThIPEXMEPHBIX BEKTOPOB U TEH30POB;

- OCHOBHBIE METOZbI PELICHUS 3aJad PEISITUBUCTCKON KMHEMATHKH M JUHAMHKH U KJIACCHYECKON

MHKpOCKOHH‘leCKOﬁ

QJICKTPOANHAMUKH,

BKJTrO4as JBUKCHUC 3apSAKCHHBIX qaCTHuIl B

SJICKTPOMArHuTHOM I10JIC U CO3JaHUC T10JISI CUCTEMAMU 3apsI>KCHHBIX YaCTHUII,
- MCTOABI U CIIOCOOBI OIMCAHHS H3JITYYCHUSA OJJICKTPOMAIHUTHBIX BOJIH CHUCTCMAMU 3apPSIKCHHBIX

YaCTHII;

- MCTOALI OITMCAaHUA PACCCAHUS JICKTPOMAIrHUTHBIX BOJIH 3apsS’KCHHBIMU YaCTHULIAMU.

- IMOCTYJaTbl U NPUHIMUIIBI KBaHTOBOM MCXaHHUKH, MCTOAbI OIMMCaHMsA KBAHTOBBLIX CHUCTCM, CBA3b
COCTOSHHH U O1IepaTropos € Ha6J'IIO,Z[a€MLIMI/I 1 U3MCPACMBIMU BCIMYHNHAMU,

- OCHOBHBIE CBOMCTBA TOYHO peuracMbIX MOJIeJIeli KBaHTOBBIX CHUCTEM,

- OCHOBHBIC HpI/I6J'H/I)KeHHLIC MECTOABI

peIICHUA 3a1a4 KBAaHTOBOM MEXAHUKH: KBa3HKJIACCHYECKOE

npuOIMKEHUE; CTAIIMOHAPHYIO U HECTAIMOHAPHYIO TEOPUIO BO3MYIICHUI.

yMeThb:




2. Ymeth

- TIOJIB30BAaThCS AMIapaToM TPEXMEPHOTO BEKTOPHOIO aHAJIN3a;

- TIOJNB30BaThCA almaparoM TPEXMEPHOU TEH30PHOM anredpsi;

- TIOJIb30BAaThCS AMIapaToM YETHIPEXMEPHBIX BEKTOPOB U TEH30POB;

- peuarh KHHEMaTHYeCKUE 3aa41 C YJaCTUEM PEJIATUBUCTCKUX HYaCTHLI;

- pemarp 3aJadd O [BWKEHUM PEIATUBHUCTCKUX 3apsOKCHHBIX YAacTHUI] B 3aJaHHOM BHEIIHEM
ANIEKTPOMArHUTHOM T10JI€ Pa3INYHON KOH(UTYpaIiy;

- NPUMEHATh METOA MYJBTHIONBHBIX MOMEHTOB JUISI PELIEHUS 3a4ad JJIEKTPOCTAaTUKU H
MarHUTOCTaTHUKH;

- pemarb 3aJadyd NpO H3JIYYEHHE DIEKTPOMArHUTHBIX BOJIH CHCTEMAMHM HEPEIATUBHCTCKH
JBIDKYILUXCS 3apsPKEHHBIX YaCTUL, UCIIONb3YsI MYJIBTUIIONbHBIE MOMEHTHI;

- pemare 3aJadd Mpo H3JIYYEHHE JIIEKTPOMATHUTHBIX BOJH PEISTUBUCTCKHU JBHKYIIHMHCA
3apsKEHHBIMU YaCTUIIAMHU.

- OIpEeneJIATh FHEPTETHUECKUE CIIEKTPBI U BOIHOBBIC ()YHKLIUH B OTHOMEPHBIX CIIy4asX;

- OIpEAENATh CpeaHne 3Ha4deHus ((pU3MUecKHe BEIMYMHBI) KBAHTOBBIX CHCTEM, €CIIM MU3BECTHBI MX
BOJIHOBBIC (DYHKIIUH;

- ONpenessATh COCTOSHUS U KIaCCU(UIIMPOBATh SHEPreTHUECKUE CIEKTPHI YACTUIIBI B CAMMETPUYHBIX
MOTEHIMaNaX, B YACTHOCTH, 00IaJa0INX aKCUAIbHOM 1 LIEHTPAIbHOW CUMMETpHEH;

- pemath NpOCThIE MOAEIbHBIC 3aJa4H M IPUMEHATh KBA3UKIACCHYECKOE IPUONMKEHHE U OLCHKH
YPOBHEW SHEPTUU U BEPOSTHOCTEN MPOHUKHOBEHHUS B OTHOMEPHBIX OTEHIIMAAX;

- IPUMEHATH CTALlMOHAPHYIO TEOPUIO BO3MYILIEHUM [UI1 HAXOXKIEHUS TIOIIPABOK K YPOBHSIM 3HEPIUU U
BOJIHOBBIM (DYHKIHSIM;

- IPUMEHATHh HECTAllMOHAPHYIO TEOPUI0 BO3MYILEHHUH Ul HaXOXJEHUS BEPOATHOCTEH IIEPEXOl0B
MEXIY COCTOSHUSIMU;

BJAA€Th:
- OCHOBHBIMHW MCETOAAMHU MATEMATUYCCKOI'O arapara crnenraabHON TCOPpHUU OTHOCHUTCIILHOCTH,
peJ’ISITHBPICTCKOﬁ MCXaHHUKH U KJIACCHYCCKOM MHKpOCKOHI/I‘leCKOﬁ QJICKTPOAUHAMUKU
- HaBBbIKaMH TCOPETUUYCCKOIO0 aHajin3a pCaJibHbIX 3a/iad, CBA3aHHBIX KaK CO CBOMCTBaMHU CHCTEM
3apsIKCHHBIX YaCTUIL, B3aHMOﬂeﬁCTBymMHX C JJICKTPOMArHuTHBIM IIOJICM, TaK U CO CBOICTBaMH
CaMOT0 3JICKTPOMATrHUTHOTI'O I10JI, CO31aBaCMOTI'0 3aps’KEHHBIMHA YaCTULIAMU
- OCHOBHBIMH MCTOAAMHU PCHICHUA 3aJla4 O HAXOXJICHUU COCTOSIHUH H OHCPICTUYCCKUX CIICKTPOB
Pa3JIMIHbIX KBAHTOBBLIX CUCTEM;
- HaBbIKaMU TCOPCTUUCCKOIO0 aHalin3da pCaJibHbBIX 3a7a4, CBA3aHHBIX CO CBOMCTBaMH
MUKPOCKOIMNMYCCKHUX U HAHOCUCTEM, 06naﬂa}oumx KaK OIUCKPETHBIM, TaK U HEIIPCPBIBHBIM CIICKTPaMU.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0



3. llepeyeHb THNOBBIX KOHTPOJIbHBIX 3aaHUIi, HCMOJIb3YyeMbIX /Il OLlEHKH 3HAHUI,
YMeHUil, HABbIKOB

[IpomexyTouHas arTecTanus MO AUCHUILUIMHE «Mertoabl TeopeTuueckod ¢uszuku. Yacts 1»
ocymiecTBisiercsi B (opme sk3ameHa. MToroBas 3K3aMEHAIMOHHAs OICHKA BBICTABIISCTCS
CTYJEHTY C y4ETOM OILICHKH €ro paboThl B CEMECTpE.

3HaHMSI CTYIEHTOB OLIEHUBAIOTCA B pe3yJbTaTe IMPOBEACHMSI EKEHEAEIbHOIr0 OIpoca
npoigeHHoro Marepuana. Onpoc NPOBOAUTCS B MNHCbMEHHON (opMe B BHAE TECTOBBIX
BOIIPOCOB. [IprMep TECTOBBIX BOIIPOCOB MPUBEICH HUXKE.

YMeHHsI U HaBBIKM CTYAEHTOB ONPEAEISAIOTCS [0 UTOraM CHadyd JOMAIIHMX 3ajaHuil. Bcero
CTyJIEHTaM TMpe/JlaraeTcsi JBa JOMAIIHUX 3aJlaHusl B CEMECTp. 3aJaHUe COACPKUT TPU THUIIA
3aja4 U ynpaxHeHuil. TumoBble 3a7auyd M yOpakHEHUsS pa30UparOTCs HAa CEMUHAPCKUX
(MpaKTUYECKUX) 3aHATUSIX. AHAJOTUYHBIC 3a/1a4d U YIPAKHEHHS CTYJICHTHI JOJIKHBI PEIIUTh
CaMOCTOSTENIBHO, MCIOJb3yd PEKOMEHJOBaHHYIO JuTeparypy. Kpome Toro, cryaeHTam
MpEeAIaratoTCs CHEUHAIbHO MOMEYEHHBIE 3a7a4d NOBBIIIEHHOM CI0KHOCTH. PelieHue Takux
3a1a4 TpeOyeT OT CTy/eHTa HaBBIKOB M MPEACTABISET COOOM OLEHKY HABBIKOB PEUICHHS 3ajay
MOBBIIIICHHON CIIO)KHOCTH. KaxIbIii BOIIPOC 3a/1aHUS OLIEHEH B OMPECICHHYI0 CyMMY 0aslioB B
3aBHCUMOCTH OT CJIO)KHOCTH U YPOBHS (3HAHUS, YMEHUS 1 HABBIKH).

HaBbiku CTyZeHTOB MNpOBEPSIOTCS B PE3yNbTaTe PEIICHUS KOHTPOJIBHBIX pPadOT, KOTOpPHIE
MPOBOJATCS BO BpeMs ayJUTOPHBIX 3aHATHH. 3aJauyd aHAJOTMYHBI THUIIOBBIM 3a/ayaM,
BKJIIOYCHHBIM B JIOMAITHUE 3aJaHus, KaK PAaCCMOTPEHHBIX HA CEMHUHAPCKUX (MPAKTHUYECKHUX)
3aHATHUAX, TaK U MPeAaraéMbIX sl CAMOCTOSITENILHOTO pelIeHus. 3aJaHusl KOHTPOJIBHBIX paboT
OIICHEHBI B OTPEICTICHHYIO CYMMY OaJJIOB, YTO MO3BOJISIET OLICHUTh YPOBEHb YMEHHUS M HABHIKOB
CTYJICHTOB.

Bomnpocsl, BKIIFOYEHHBIE B TECTOBBIE OITPOCHI, OXBATHIBAIOT OCHOBHBIE MOHITHUS, PACCMOTPEHHBIE
Ha Ipeablaylel JeKIHH.

KonkperHsle ycnoBus Habopa OamioB 3a paboTy B CEMECTpe ONPEAEISIOTCS COIJIacHO
CJIEAYIOLIEMY IIPaBUILY.

B TeueHue cemectpa cTyneHT HaOupaeT cyMMy OajUIOB MO pe3yibTaTaM TECTOBBIX ONPOCOB
(nanmpumep, 50 GamioB), Mo pe3yibTaTaM cladd ABYX 3ajaHuil (Hampumep, 80 OamioB) U Mo
pesyibTaTtaM JABYX KOHTpOJbHbIX (Hampumep, 100 Oamnos). Kpome Toro, 3a pemenue 3anad
MOBBIIIEHHON CJIO)KHOCTH JIOMAIITHETO 33JaHusl CTYACHT MOXET Ha0paTh NpeMHUalIbHBIC
(OoHycHbIe) 6ayutbl O ABYM 3ataHusM (Hanpumep, 30 6amnoB). ITomHblil Gamn oreHUBaeTcs B
JaHHoM ciydae cymmon 230 GamwnoB. [lo pesynbTaTam UTOTOBOTO PEHTHHTA CTYIEHT MOXET
HaOpath CTyIeHThl, NOJY4YMBIINE 32 pabOTy B CeMecTpe K Hadaly 3K3aMEHAllMOHHOM ceccuu
OLICHKY «HeyAoBleTBoputTenbHO» (MeHee 30% ycBoeHuss MaTepuana), CUHUTAIOTCA He
YCBOMBIIMMHU MaTepuall U HE BBINOJIHMBIIMMM 3a/laHUsl Kypca, MOATOMY K JK3aMeHYy He
JIOITyCKAIOTCS.

DK3aMeH MPOBOIUTCS B YCTHOU (hopMe. DK3aMeHAIMOHHBIE OUJIETY MOTYT COJIEPKATh HapsIy C
TEOPETHUYECKUMHU BOITPOCAMH, TAK)KE M TUITOBBIC 3a/1a4H.
Otger cryaeHTa ornieHuBaercs 1o 10-0annpHoi mikase.

buneTsl cocTosT U3 IBYX pa3ielioB B COOTBETCTBHH C JIBYMS YaCTSAMHU Kypca: DIEKTPOIUHAMHKA
n Ksanrosas MCXaHHWKa, B KaXJIOM H3 KOTOPBIX CTYACHTaAM IpEaIaracTcs 5 OTHOCHUTEILHO
MpOCThIX BompocoB. Kax bt Bonpoc onenuBaetcs B 1 6amn. CTyneHT, OTBETUBIINN MPABUIHHO
Ha Bce 10 BompocoB, momydaer 10 GammoB, Ha 9 BompocoB — 9 OGamioB u T1.1. Ilpu sTOM
HEO0OXOUMO, YTOOBI CTYJEHT OTBETWJ MPABUIIBHO MO KpaiHelW Mepe Ha 2 BOMpOca KaKIOTo
pa3ziena, B TIPOTHBHOM CiIydae OTBET OIICHMBAETCS KaK «HEYJOBIETBOPHTENbHEIN». [Ipu
MOJITOTOBKE K OTBETY HE pa3pelraeTcs MoJIb30BaThCs JIUTEPATYPOH.



Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CXEMOM:

Onenka banbt Kpurepuun
10 10 6amioB 3a SK3aMEH U OIICHKA 3a padOTy B ceMecTpe He
HUXKe 8.
9 6au10B 3a 5k3ameH U 10 6amnoB 3a paboTy B ceMecTpe
9 9 GaJuIoB 3a 3K3aMEH M OIleHKa 3a paboTy B ceMecTpe He
OtnnuHO Huxe 8.
8 8 OayToB 3a AK3aMEH U OIICHKA 3a paboTy B ceMecTpe He
HUXe 6.
7 GauioB 3a 3K3aMeH u Oosiee 8 6aIoB 3a paboTy B
ceMecTpe
7 7 6aJUIOB 3a 9K3aMEH U OICHKA 3a paboTy B ceMecTpe He
HIKE 5.
6 6ayIoB 3a 9K3aMeH u Ooree 8 6ayoB 3a paboTy B
cemecTpe
6 6 0aJUTOB 3a 9K3aMEH U OICHKA 3a paboTy B ceMecTpe He
Xopomo HIUXKE 5.
5 6asioB 3a 9k3aMeH u Oosee 7 6arioB 3a paboTy B
cemMecTpe
5 5 0GaJuIOB 3a 9K3aMEH U OICHKa 3a paboTy B ceMecTpe He
HUXKe 3.
4 4 Oayuia 3a HK3aMEH U OIIeHKa 3a paboTy B ceMecTpe He
YIIOBJIETBOPUTEIHHO HIDKE 3.
3 3 Gasina 3a HK3aMeH U OlIeHKa 3a paboTy B cemecTpe 3.
Hey/10BJIETBOPHTENBHO 2 2 Oayuta 3a DK3aMEH M OIIeHKa 3a paboTy B cemecTpe 3.
1 1 Gann 3a PK3aMEH U OlIeHKa 3a paboTy B cemecTpe 3.

5. MeToauyeckue MaTepuaJbl, onpeaesiiolue nNpoueaypbl oleHMBaHUA 3HAHUH, YMEHUIA,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

CTyneHThl, JOMYIIEHHbIE K SK3aMEHY, OTBEYAIOT HAa BOMPOCHI OWIieTa, UMes BO3MOXKHOCTH Ha
MOATOTOBKY He MeHee | vaca. OTBETHI MPENCTABISIOTCS B MUCHbMEHHOM BHJE, MO KOTOPHIM
IPOBOJUTCS YCTHOE coOeceI0BaHuUE.

OrieHka 3a OTBET Ha OWJIET BBICTABJISIETCS B COOTBETCTBUU CO CIICTYIOITUM KPUTEPHUSIMU:
CTyneHT, OTBETUBIINI MPAaBUIBHO

Ha | Bompoc, moaydaeT oneHKy «HeyaoBm» (1);

Ha 2 BOMpOCa, MOITyYaeT OLEHKY «yAoBM» (3) win (4), B 3aBUCUMOCTH OT TMOJTHOTHI MPaBUILHBIX
OTBETOB M OTBETOB Ha JIPyTHe BOMPOCHI;

Ha 3 Bompoca, MONydaeT OlEHKY «xopomio» (5), (6) wiu (7), B 3aBUCUMOCTH OT TOJHOTHI
MPaBUJILHBIX OTBETOB U OTBETOB HA JIPYTHE BOMIPOCHI;

Ha 4 Bompoca, MoJiydaeT OIEeHKY «oTau4Ho» (8), (9) umu (10), B 3aBUCUMOCTH OT TOIHOTHI
MPaBUJILHBIX OTBETOB M OTBETOB HA JIPYTHE BOMIPOCHI;




Bo BpeMs mpoBeneHUs 3K3aMeHa CTYIEHTBI MOTYT MOJIb30BAThCS MPOTPAMMON TUCIUTUTHHBI U
cOOpHHUKAMHU JOMAITHUX 3aJaHuil. Y4eOHOW, y4eOHO-METOAMYECKOM U  CIPaBOYHOU
JUTEPATypOi MOJIB30BATHCS BO BpPEeMsI dK3aMeHa HE JOIycKaeTcs. Bo BpeMs sK3aMeHa JOJIKHBI
OBITh TaK)KE BBIKITFOYCHBI MOOMIIHHBIC TEIE(HOHBI.

Ilepen HauamoM 3K3aMEHAMOHHON CECCUM CTYJEHTHI MOJy4arOT EPEUYEHb BOIIPOCOB, OTBETHI HA
KOTOpBhIE HEOOXOJMMO 3HATh JUIsl YCHEIIHON caadu dk3ameHa. DOpMyIHpPOBKH BONPOCOB B
OuieTax CTyJIEHTHI Y3HAIOT BO BpeMs KOHCYJIbTaIHil.

CryneHThl, MOJIYYUBIIME HTOTOBYIO OLEHKY «oTiauuHo» (10) m pemmBiIIMEe U 3alIUTUBIINE
3a/1a4d TOBBIIICHHOW CJIOKHOCTH JOMAIIHEr0 3aJaHusi, MOTYT MOJY4YUTh JOMOJHUTEIbHBIE
3a4EeTHBIC €AMHHULIBI 110 KypCY.



