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I. Heau u 3aga4y JUCHMIIIHHBI

«Cra0Oble B38.I/IMO,Z[€I\/'ICTBI/I}I» mpoaoKaCT KypC CIICHUAJIBHBIX TUCHUIIIIMH IO TeOpeTI/I‘{eCKOﬁ (I)I/IBI/IKG
H OpeArnojiara€t 3HaHMEC OCHOB MCXAaHUKH, DJICKTPOJUHAMUKH, KBAaHTOBOM MECXaHHKH, a TAK)KEC OCHOB
TCOPHHU IIOJIA U KBaHTOBOM QJICKTPOAUHAMUKHU.

Hean kypca

[lenpto kypca «CnaOble B3aUMOACWUCTBUS» SIBISIETCS O3HAKOMJICHHE C OCHOBHBIMHU (haKTaMu,
JIeKAIIMMHU B OCHOBE HJICH OOBEAMHEHUS CIaOBIX M 3JIEKTPOMArHUTHBIX B3aumojaercTBuil. C mpyroit
CTOPOHBI HHU3KOPHepreTuueckas (pusmka cinadbIX B3aMMOCHCTBHI OTBETCTBEHHA 3a IIUPOKHUI KPyT
ABJICHUN B (PU3UKE IEMEHTAPHBIX YaCTULl, aCTpOPU3MKe, PU3NKEe KOCMUYECKUX JIydel U HEUTPUHHON
¢usuke. [loaToMy 1ENblO SBISETCS HAYYUTHh IMONYyYaTh MPOCTHIC OIEHKH U COOTHOIICHHUS MEXKIY
HaOJIFOJaeMBIMH BEJINYNHAMU.

3agaum kypca

JlaHHBII KypC MpHU3BaH peliaTh CISAYIONIUE 3a1a4H:

® 3HAaKOMCTBO C OCHOBHBIMU (PU3MUECKMMHM SIBICHUSMU, B KOTOPBIX MPOSBISIOTCS cialble
B3aUMOACHCTBUS;

® [POAOJDKEHHE 3HAKOMCTBA C OCHOBOIOJIATalOIIMMU MPUHIUIIAMH, JIEKAIIUMUA B OCHOBE ONHUCAHUS
KBaHTOBOIIOJIEBBIX CUCTEM;

® 3yuYeHHE METOJIOB MOJIYYCHHS OILICHOK HAONIOAAeMBIX BEIMYMH M PA3IUYHBIX COOTHOIICHUI
MEXIy HUMH.

[Iporpamma OpHEHTHPOBaHAa Ha PA3BUTHE Yy CTYJCHTOB MHTEpPECAa K CAMOCTOSATEIIBHOMY HW3YUYCHHIO

(byHIaMEHTaIbHBIX OCHOB HAyKH.

I1. MecTto aucunmiunsbl B cTpykrype OITOII

«Cnabble  B3aWMOJICHCTBHSY  OTHOCHTCS K  JAWCHHUILIMHAM, (OPMHUPYEMBIM  y9aCTHUKAMU
oOpazoBatenbHoro mpoiecca. Ilpu u3yuenun kypca «Crabble B3aUMOJEHUCTBUS» HCHOIB3YIOTCS
3HAHUS, TPUOOPETECHHBIC TIPU U3YYCHUU OCHOBHBIX (PM3UYCCKUX U MATEMATHYCCKUX KYPCOB, a TAK¥Ke
CIEIKYPCOB IO PEISITUBUCTCKONM KBaHTOBOW TEOPHH U KBAaHTOBOH 3nekTpoauHamuku. Kypc «Crnalbie
B3aMIMOJICHCTBUS SIBIISIETCS 0Aa30BBIM JUIS M3YUYCHHS] TaKUX KypcoB Kak «CTaHmapTHas MOJENbY», a
TaK)Ke KypcoB M0 acTpodusuke u pU3NKu HEUTPUHO.

I11. TpeGoBaHusA K pe3yJbTATAM OCBOCHHS JMCIHUIIIHHbI

Hepeqeﬂb INIAHUPYEMBIX PE3YyJbTaTOB oﬁyqemm nmo JAUCHUMIIJIMHE, COOTHECEHHBIX C
HHIAUKATOPpAaMHU JOCTHKCHUSA KOMIIeTeHII it

KOMHCTGHHI/ISI TIK-1: Crioco0eH HCIoas30BaTh ClICUAJIN3UPOBAHHBIC 3HAHNS B obactu (I)I/I3I/IKI/I u
acrpoq)mnxn JJIs1 OCBOCHUSA HpO(i)I/IJ'II)HI)IX (1)1/[3I/I‘~ICCKI/IX JUCHMITINH.

Wnanukarops! komnereHIun | UJIKuq  CrocoGeH  HIpoBOAWMTH  aHaNIW3  HAYYHBIX  JAHHBIX, PpE3yJIbTaTOB
9KCIIEPUMEHTOB M HAOIIOICHNH, UCTIONB3Ys CIIEIMANIN3UPOBAHHBIE 3HAHHUSA B 00IaCTH
(hU3HKA U acTPOPHU3NKH.

WNKnki» CnocoOeH TpPOBOAWTH aHANHW3 HOBBIX HAIPABICHUH WCCICHOBAaHUN U
OITBITHO-KOHCTPYKTOPCKUX pa3pab0TOK B COOTBETCTBYIOIIEH 001acTH 3HAHUH.

PesynbraTel 00y4eHus 3naem: TpOSBICHMs CIIA0BIX B3aMMOACHCTBHI B HHU3KOIHEPTETHUECKON (H3HKe
JICITOHOB W A[POHOB, KIACCU(HKAIMIO aJPOHOB, WX KBAaHTOBbIE YHUCIA M UX
BHYTPEHHIOIO CTPYKTYPY;

Ymeem: rcnionp30BaTh 3aKOHBI COXPAHCHMUS.

Bnaoeem: HaBbIkaMH OIICHKH ¥ COOTHONICHHSAMH MEXIy ciabbivu 3¢ddekramu,
HABBIKAMU BBIYHCIICHUS CCUYCHHUI M BEPOSTHOCTEH PacajioB.




IV. Conep:xkanue u CTPyKTYpa AUCHUILIUHBI (MOLYJIsSA)

O0BEeM TUCIUIUIMHEI COCTABIAET 2 3aUETHBIX €AUHMIIEI, 72 4acoB, B TOM 4uciie 69 4acOB KOHTAKTHOM

paboTHI.

3aHATHUS POBOIATCS TOJBKO B OYHOM (popMme 00yueHUs] C MPUMEHEHUEM TUCTAHIIMOHHOTO KOHTPOJIS

camMocCTosATeNIbHOW paboThl cTyleHToB depe3 DMOC daxynbrera. DJIEKTPOHHOW M JHUCTAaHLIMOHHOM

¢dbopM oOyueHus: He MpeyCMaTPUBAETCS.

Ha npaktnueckyro noaroToBKy oTBoANUTCS 36 4acoB.

dopmMa MpOMEKYTOUHON aTTECTALUN: 3a4eT.

4.1. Conep:kanue QUCUMILVIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHHEeM BHI0B Y4eOHBIX
3aHSITUH M OTBEJEHHOI0 HA HUX KOJINYeCTBAa aKaJleMUYeCKHX YacoB

Ne |Pasme| C| Bc 4! Bunbt yueGHOI paboThl, DopMbI
n/n bi§ e | er | HUX BKJIIOUasl CAMOCTOSATENILHYIO paboTy 00y4aroImuxcs , TEKYILIEeTO
quch | M 0 | IpaKkT MIPAKTUYECKYI0 IOATOTOBKY U TPYAOEMKOCTh KOHTPOJIA
WU | € | 4Ya |HW4ecK (B Hacax) YCIEBaEMOCTH;
HBI/TE| C | €O ast dopma
KonrakTHas pabora mpenogaBaTess ¢ Camocrosren
MBI | T B | moaro MIPOMEXXYTOYHO
o0ydJaromumMucs pHas .
p TOBKa it arTecTanuu
pabota
o0yua Jlexnun Cemunapckue | Koncynbranuu (no
IOIIH /TIpaKTHYECKHe cemecmpam)
xcd /mabopartopHsIe
3aHATUS
1 1-10 |8 |72 36 24 36 1 3 IIpakTuueckoe
3ajlaHueE;
BOIIPOCHI K
3a4eTy
HUroro: 72 36 24 36 1 3

4.2. Il;1an BHeayIUTOPHOI CaMOCTOSITeIbHON PadoThl 00y4aroUIUXCcs M0 AUCHHUIINHE

Cemectp Hazpanue CamocrosrenbHas paboTa 00ydJaromuxcs Ornenodnoe Y4e6HO-
a3ziena, TeMbl CpPEenCTBO METOHUYECKOE
paszena, Bun Cpoku TpynoeMkcThb pen A
obecrieucHHe
CaMOCTOSITENIbH | BHITIOJTHEHUS (uac.)
. CaMOCTOSITENIbH
oli paboTBI °
0if paboTHI
8 Tema 1-10 3agaHue B ITocne 3 Hemoncrpanus | Uctounuku u3
MPOHIEHHBIX TOTOBBIX >
BHJC 3a1a4yu p . OCHOBHOHM U
TeM pemennit
JIOTIOJTHUTENBHO

I TUTEepaTyphl
0 TeMe
MPaKTHYECKUX
3aHATHI;
O0pa3oBarenbH
BI€ pECYPCHI,
JI0-CTYITHBIE IO
JIOTUHY U
Mapoo,
MpefoCTaBIsIeM
biM Hayunoit
6ubmnoTeKoi
ury.




Tema 7. CP-napyuienue.

4.3. Conep:xanue y4eOHOro MaTepuasa
Conep:xaHue pa3iesioB U TeM JUCHUTITHHBI

Pazpnen 1. CJIABBIE TOKH
Tema 1. CtpykTypa ciaObIX TOKOB: KBapPKH U JICTITOHBI.
Tema 2. AnpoHbI, UX KIaccUpUKaIMs U KBAHTOBBIC YHCIIA.
Tema 3. TlepeHocunku Ci1a0bIX B3aUMOACHCTBUM: OT uaen depmMu 10 CETOTHAIIHETO JTHS.
Tema 4. JlenToHHbIE pacmabl.

Paznen 2. CJIABBIE PACITIAIBI A/IPOHOB
Tema 5. Pacmanbl TMOHOB U HYKJIOHOB.

Tema 6. Pacnaner K-Me30HOB 1 HECOXpaHEHHE CTPAHHOCTH.

Paszpen 3. CMEIIMBAHUE U OCIWJIJIALINHU

Tema 8. Heiirpansabie K-Me30HbBI 1 OCHMIUISIINN.

Tema 9. CmemmBaHue ¥ OCHWIIISILIUN B CHCTEME HEUTPUHO.
Tema 10. CMemmBaHue B cucTeMe KBApKOB.

4.3.1. IlepeyeHb CEeMUHAPCKUX, MPAKTHYECKUX 3AHATHH, 1a00pPaTOPHBIX PadoT

Ne Ne paznena u HaumenoBanue Tpynoemkocts | OleHOYHBIE DopMupyemble
n/a TEMBI CEMHUHAPOB, (dackn) CpencTBa KOMITETCHITUU
JVCLMILTHHBI MPAKTHICCKUX H
(Moy1ist) J1a00paTOPHBEIX PaboT

1 2 3 4 5 6

1. | Pasmen 1, Tema 1 Cna0ble TOKH, 4 3ananue Ha IIK-1
COXPaHSIOIIUECS CEMHHApE B
BEJIMYNHEL. BHJIE 3aJIaUK

2. | Pasmen 1, Tema 2 | M3oronuueckas 4 3ajaHue Ha IIK-1
cummMmetpus, SU(3) CEMHHape B
CUMMETpHSI. BHUJC 3aJa4l

3. | Pasnmen 1, Tema3 | O0beauHeHue 4 3amaHue Ha IIK-1
B3aUMOJICUCTBUN U CEMHUHApE B
TPYNIOBEIE CBOMCTBA. BHUJIE 3aJa4l

4. | Pazgen 1, Tema4 | BelunciieHue JE€NTOHHBIX 6 3amaHue Ha IIK-1
pacmnajios, y4eT CEMHHApPE B
TIOJISIPU3AIINY, TaY- BHUJIE 3aa4l
JICTITOH.

5. | Pasmen 1, Tema 5 Pacnanpr noHOB 1 6 3amaHue Ha IIK-1
HYKJIOHOB, CEMHHApE B
thopmbakTopsl, BHJIE 33/1a4U
KHpajgbHast CAMMETPHS.

6. | Pasnen 2, Tema 6 | Pacmager K-me30HOB, 4 3amaHue Ha IK-1
HU30TOIHYCCKHE CEMHHApE B
COTHOIIICHUS], KBAPKOBEIE BHUJIC 3aJa4l
COOTHOIIICHHUSI.

7. | Pazmen 2, Tema 7 | CP cummeTpusi, CBOMCTBA 2 3amaHue Ha IIK-1
(hepMHOHHBIX TOKOB. CEMHHApE B

BHUJIE 334l

8. | Pazmen 2, Tema 8 | Pacmanbl HEHTpaabHBIX 2 3ajaHue Ha ITK-1

K-me3on0B, DO ME30HBL. ceMuHape B
BHUJIE 3aJa4l

9. | Pa3zmen 2, Tema 9 CMelIuBaHue B CUCTEME 2 3aganue Ha I1K-1

HEHTPHUHO, OCIMJUISIINH B ceMUHape B

cly4ae IBYX NOKOJIEHUH.

BHJIE 3a1a4H




10. | Pa3nen 2, Tema 10 3ananne Ha IIK-1
ceMUHape B

BHUJIE 3aJa4U

CMeluBaHue B CUCTEME 2
KBapKOB, CBOMCTBA
ManI/IHLI CMCIIIMBAHMU.

4.3.2. Il1aH BHeayAUTOPHOM CaMOCTOATEIbHOI Pad0ThI 00y4aKOIIMXCS 110 TUCUHUIIJIMHE

Ne Tema Bun 3aganue Pexomennyema | Komuuec
HeL. CaMOCTOATETHHOMN g IATEpaTypa | TBO
paboThI 4acoB
1 Crnalble TOKH Bueaynurtopnas, | Hapymenue P-uetHOCTH M 0,3
pelieHue 3a1a4 | SKCIIEPUMEHTAIIEHOE
HaOIIOICHAE.
2 KBanToBBIC Breaymutopnas, | SU(3) cooTHOIIEHUS BHYTPH VCTOYHUKY U3 0,3
qucia peuieHue 3a1ad | MyJbTUITIETa MEXK]Ty MacCaMH U OCHOBHOI U
4aJIPOHOB A PUHAMHU paciriaaa. JIONOJIHUTEIIbH
3 Kamm6poBoun | Breaymurtopnas, | JlokampHas KaauOpoBOYHAS oit 0,3
asi CHMMETPHSI peleHue 3a1a4 | CHMMETPHS U CBOWCTBA JIUTEPATYPHI
KaJIMOPOBOYHBIX DO30HOB. 10 TeMe
4 JlenTonHble BueaynutopHnasi, | BausiHue npaBbIX TOKOB B MIPaKTUYECKUX 0,3
pacmajsl pelieHue 331a4 | pacmajax JIETOHOB. 3aHATHUN;
5 Pacmanbr Breaynutopnasi, | CHHOBBIE KOPPEISALIUU, O6pazoBaTenb 0,3
TUIICPOHOB peuieHue 3a1a4 | U30TONMHYECKUE aMIUTUTYIbL. HBIE PECYpCHI,
6 Pacmaner K- BueaynurtopHas, | Bausane cmemmBanus Kab0nubo | mOCTymHBIE IO 0,3
ME30HOB. pelieHune 331a4 | Ha BEPOSITHOCTH PacIajIoB. JIOTUHY U
7 CP- Bueaynurtopnas, | CP Hapymenue 1ist ajpoHOB C NapoJIio, 0,3
HapyLIeHHE pelieHue 3a1ad | 4apMOM, OLIEHKAa BPEMEHHU MIPEIOCTaBIIsE
’KU3HU HEUTpaJIbHBIX ME30OHOB mbIM HayuHoit
8 Heiitpansubie | Breaymuropras, | Iepexomst mexay KO OubnMoTeKoH 0,3
K-Me30HBI pellleHue 3a1a4 | ME30HAMH, OCIMIUIALMHI [IPH Uryu
HaJIMYUH PACIIaJIOB. Croponane
9 Cucrema BueaynutopHasi, | Beruncinenue BeposTHOCTEM CalTBI 0,3
HEUTPUHO peuenune 3aua4 OCUMJUISIIIUHN JUIS IBYX
HEUTPHUHO, YUET COUHOPOB.
10 Cucrema BueaynutopHas, | MaTpuuHBIA IponaraTop 1 €ro 0,3
KBapKOB peleHue 3a1a4 | CBS3b C MATPHUIIEH CMEIINBaHUSI.

CTYI[CHTaM I CaMOCTOATCIIbHOI'O yrHy6HCHHOFO HU3YUCHUA OUCHUILIAHBI

4.4. MeToanuyecKkue yKa3aHusi 10 OPraHU3aluM CaAMOCTOATEIbHOM PadoThI CTYAEHTOB

(mapannenbHO €

JIEKIMSAMU) TpeJUIaraloTcs 3aauu 10 U3ydaeMbIM pasjienam U rpaduk ux uyuyenus. [Ipeanonaraercs,
YTO CTYJEHT CaMOCTOSITEJIbHO M3YYMT JIOTOJIHUTENbHBIE maparpadbl MO MPOWJICHHON Teme, a 3aTeM
PELINT MPEAOKEHHBIE 3a7aul, METOJIbl PEIIEHUS] KOTOPHIX YACTHYHO OOCYKIAIOTCS HAa CEeMHUHapax.
OneHka CcaMOCTOSATENbHOW pabOThl CTYAEHTOB TNPOBOJMTCS B BHJE KOHTPOJBHBIX OINPOCOB Ha

MPAKTUYCCKUX 3aHATUAX.

4.5. IlpumepHasi TeMaTHKa KypCOBBIX padoT

Y4eOHBIM IJIaHOM He IPEyCMOTPEHO HAaMMCaHUEe KypCOBBIX padoT.



V. YueOHO-MeTOAMYeCKOEe U MH(OPMAIHOHHOE o0ecreyeHne M CUMILIHHbI
@) CRUCOK Tumepamypol

OCHOBHAsI JINTepaTypa

1. Boicoukmit, M.M. Jlekumu mo TEOpHH DJEKTPOCIAObIX B3aUMOACHUCTBUH. [DIIEKTPOHHBIN
pecypc]: yuebHoe mocobue. — DnekTpoH. AaH. — M.: ®@uszmatiut, 2011. — 151 c. — Pexum
noctymna: DbC «Jlaub». ISBN: 978-5-9221-1263-5

JAOTOJTHUTEIbHAS JIUTepaTypa

1. Oxkynb, JI. B. Jlenrons! u kBapku / JI.b. OxyHb. - 2-¢ u3a., nepepad. u gom. - M.: Hayka, 1990. -
345 c. ISBN 5-02-014027-9 (1)

2. Hodde, B.JI. I'mybokoneynpyrue mporeccel. @enomenonorus. Kapk-napronnas mozaens / b.
JI. Nodde, JI. H. JIunaTos, B. A. Xo3e. - M.: Dueproaromusnart, 1983. - 264 c. (1)

0) nepuoouuecKkue uz0anus
- HET
8) CHUCOK A8MOPCKUX MEMOOUYECKUX Pa3padomok

- HCT

2) oaszvl oaHHblx, uu¢opmauuonuo-cnpasolmble U NOUCKoeéble cucmemol

http://library.isu.ru/ - Hayunas 6ubauorexa UI'Y;
OOpasoBarenbHbIe PECypCHI, TOCTYIHBIE 0 JOTHHY W apoJIio, perocTaBisieMbiM HayuHoi
oubnuorexoit UT'Y:

e https://isu.bibliotech.ru/ - U3 «bubnuoTex»;

e http://e.lanbook.com - DbC «M3natenbcTBO «JlaHbY;

e http://rucont.ru - DbC «PykoHT» - MexoTpacieBas HayuyHas OuOJMOTEKa, coAep Kamias
onu(ppoBaHHbIC KHHUTH, MEPUOJUYCCKHE H3IAaHUS M OTICIIbHBIC CTAThU 1O BCEM OTPACIISM
3HAHWM, a TAKXKE ayn0-, BUIEO-, MyJIbTUMEIna COPT U MHOTOE JIPYTOE;

e http://ibooks.ru/ - DBC «AHOYKC» - UHTEPHET peCcypchl B CBOOOTHOM JIOCTYIIE.

VL MaTepI/IaHLHO-TeXHH‘ICCKOC o0ecnmeuyeHue JAUCHHUIIIMHBI

VYuebHas ayIuTOpHsl ¢ JOCKOH I NMPOBEAEHUS JIEKIMOHHBIX M NpPaKTU4YeCKUxX 3aHsATHi. Ha
JEKIHSIX MOTYT MCIOJIb30BaTbCA MYJBTUMEAUMHBIE CPEACTBA: IPOEKTOP, IEPEHOCHOM JKpaH,
HOYTOYK. Mcmonp3oBanue T100anbHONM KOMIBIOTEPHOW CETH TO3BOJISIET 00ECHEYUTh TOCTYITHOCTH
MHTEPHET-PECYPCOB M peaM30BaTh CaMOCTOSTENbHYI0 paboTy cryaeHToB. Ha daxynbrere umeercs
KOMIIBIOTEPU3UPOBAHHASL AyJUTOpUS, TNpeJHA3HAYCHHas JUIsl CaMOCTOATEIbHOW pPaldoThI, C
HEOTPaHUYEHHBIM J0CTyIIoM B MIHTEpHeT.

VII. O0pa3oBare/ibHbIe TEXHOJIOTHHU

[Tpy n3yueHnn AaHHOM AMCLUIUIMHBI UCTIONB3YIOTCS CIeylolue 00pa3oBaTeIbHbIe TEXHOJIOTUH:

1. Jlexiuu, HaleneHHbIE HA TONY4YEHHE HEOOXOAMMOW HMH(OpPMAIMH, M €€ HCIOJIb30BAHUE IIPH
PELICHUH IPAKTUYECKUX 3a1a4

2. IlpakThueckue 3aHATUS, HAINpPaBICHHbIE HA AaKTUBU3ALMIO IO3HABATEJIIbHON JESTEIbHOCTH
CTYZCHTOB U NPUOOPETEHHsI UMU HABBIKOB PEILICHUs MPAKTUUECKUX U MPOOJIEMHBIX 3a]a4;

3. KoHcynbTanuu — €XKeHeEeIbHO TS BCEX JKEJIAIOUINX CTYIEHTOB.

4. Texymnii KOHTPOJIb 3a JEATEIBHOCTBIO CTYJIEHTOB OCYIIECTBIISIETCS B OCHOBHOM Ha IMPAKTHYECKHUX
3aHATHUSAX NIPU JUCKYCCHU O PE3YJIbTaTaxX BHIMOJHEHHBIX MPAKTUYECKUX padoT.

VIII. OueHoyHble MaTepHUAJIbI JAJI51 TEKYIIEro KOHTPOJISI M POMEKYTOYHOM aTTecTAlMU
@DOH]1 OIIEHOYHBIX CPEACTB MPEACTABIICH B PUIIOKEHUH.
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<I)opMa IMPOBCACHUA HpOMQXCYTOQHOﬁ aTTeCTallu — 3a4CT.

Bonpockl 1 3ajlaHus TEKYIIEro KOHTPOJIS:

WX kW=

YTo Takoe MepeHOPMUPYEMOCTH?

MaccuBHBII BEKTOPHBIN 0030H U IEPEHOPMHUPYEMOCTb.

CnuHOBas MaTpHIa INIOTHOCTH 3JIEKTPOHA.

CBoiicTBa BEeKTOPHOTO (PepMHUOHHOTO TOKA MTPU MPeoOpa30BaHUSIX.
CaoiicTBa akcuanbHOTO (PEPMHOHHOTO TOKA IIPU MPE0OPa30BAHUSIX.
Honer nerkux nceBaocKaasipHbIX YaCTHIL.

Homner nerkux BeKTOPHBIX YaCTHUII.

MyJbTUILIET JIETKUX OAPHOHOB.

Cootnomrenue [N'onabeprepa-Tpeiimana.

10. HeaGeneBa kannOpoBOYHast HUHBAPUAHTHOCTb, Jarpamxuan KX/I.

11. Marpuna paccesHus.

12. Teopemsl Buxa.

13. ®opmpaxTop — huzHUecKUil CMBICI.

14. Ananutudeckue cBoicTBa popMmpakTopa.

15. KakoBa pa3MepHOCTH JIarpaHkuaHa’?

16. KBantoBble uncia (MOMEHT, U30CIIHH, YETHOCTh) CUCTEMBI JIBYX U TPEX IMHOHOB.
17. KBaHTOBBIE YnClIa BEKTOPHOT'O U AKCHAIIBHOTO TOKOB.

18. BriBectu cootHomenne PCAC.

IIpuMepHBIii NepevyeHb BONPOCOB K 3a4eTy
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CtpykTypa cnadbIX TOKOB.

MaccuBHBIE BEKTOPHBIE TIOJIA.

CtpyKTypa MOKOJIEHUH.

AJlpoHBI U3 Nerkux KBapkoB. KBaHTOBbIE unca.

AJIpOHBI U3 JETKUX KBAPKOB. MyJIbTUILIETHI.

Kupanbnas cummetpust. YacTHUHOE COXpaHEHHE aKCHAJIBHOTO TOKA.
Pacmag mroona.

Pacnian nonsipu3oBaHHOTO MIOOHA.

JlenrroHHBIE pacmaibl aJpOHOB.

N3oTonnyeckre CBOMCTBA 3apsKEHHOTO TOKA.

Crna0writ 3apsi.

[TonynenToHHsle pacnaabl MHOHOB.

bera-pacnan HelTpoHa.

Axkcuansabie GopMQpaKTOpsl HEUTPOHA.

Jlentonnsle pacnansl K-me30H0B.

Pacnianibl ¢ ©13MEHEHHEM CTPAHHOCTH.

CwmemmBanue Kab6ubo0 1 SKCTIepUMEHTAIbHBIE CIIEICTBHS.
Cummerpuunas cxema GIM.

K, n K; Me30HBI.

Pacmanpr K Ha nBa nuona. M3oTonumyeckrue COOTHOIICHHUS.
Paznocts mace K; n K.

CP — Hapyuienue B cuctreme K-Me30HOB.

Pacnage! Tay-nenrtoHa.

['myOokoHeyIpyroe paccessHue Ha aJipoHe.

[TapToHHas Mozenb.



Pa3patGorumnku:

%if JOLIEHT Kadenpbl TeOpeTUIECKO hr3uku A.A. [llummMapes
|

[Iporpamma coctaBiena B cootBeTcTBuM ¢ TpedoBanusiMu ®I'OC BO no HanpaBieHUO MOATOTOBKH
03.03.02 dwuswuka.

IIporpamMma paccMoTpena Ha 3aceanuk Kaeapbl TEOPETHIECKON QU3UKH

«24» mapra 2025 1. 7/

[Tporokon Ne6 3aB. Kadeapoi / s C.B. Jlouos

Hacrosimasi mporpaMMa He MoOXKeT ObIThb BOCIPOU3BedeHA HHU B Kakoil d¢opme 0e3
NpeIBapUTEIbHOI0 NMCbMEHHOT0 pa3peleHusi kadgeapbi-pa3padoTunKa NPOrpaMmbl.



