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I. llenin u 3ajauM AUCLHUILIUHBI

Leau ducyunauHbl
BHeJpeHrie BBICOKUX TeXHOJIOTHI B UH)KEHEPHYIO MPAKTUKY Tpe/riosiaraeT OCHOBaTeIbHOe
3HAaKOMCTBO KaK C K/IaCCUUeCKHWMH, TaK U C HOBEHWIIIMMH MeTOJaMH U pe3yJ/ibTaTaMHu (hHU3UUeCKUX
VICCIeJOBaHUM.

OneKTpoiMHaMHUKA SIBJIIETCSI Ba)KHOM UaCThIO CO3/laeT YHUBEPCAIbHOW 0a3bl AJis U3yueHust
o61enpodecCHOHaMBHBIX U CITEI[UATbHBIX TUCIATIIMH, BOOPY>KAeT BBIMTYCKHUKOB HEOOXOMMbIMU
3HAHUSIMHU ISl PellleHUs] HayYHO-TeXHUUeCKUX 3a/lau B TEOPeTUUeCKUX U TPUK/IAJHBIX aclleKTax,
3HAaKOMHUT CTY/ZIeHTOB C HayYHbIMH MeTO/]JaMU TI03HaHUsl, TI03BOJISIeT HAYUUTh UX OT/IMYATh TUMOTe3y
OT TEOPUH, TEOPHIO OT IKCIIepUMEHTA.

[To3TOMy TIporpamMMa AMCLUIUTUHBI «DJIeKTPOJUHAMUKa» C(HOpMHUpOBaHa TakKUM 00pa3oM,
yTOoOBI JaTh CTYJeHTaM Tpe/CcTaB/ieHHe 00 OCHOBHBIX pa3jenax GU3UKHA 3/1eKTPOMarHUTHOTO TI0JIs,
TI03HAaKOMUTDb WX C Haubojiee BXKHBIMH SKCTIEPUMEHTA/IbHBIMUA U TEOPETUUECKUMH pe3y/IbTaTaMH.
OTa JUCHUIUIMHA [IOJDKHA CTIOCOOCTBYET TMPOBeIeHUI0 JeMapKaljiio MeXKAy HayuHbIM U aHTUHAy4d-
HBIM TIOJX0ZIOM B M3yUeHHH OKPY’Karoll[ero MUpa, M03B0JIsSieT HayUnTh CTPOUTh (PU3MUecKue mMo/e-
JI TIPOMCXO/ISAIIETO Y YCTaHAB/IMBATh CBS3b MEX/Y SIBJIEHUSMU, TTPUBUBAThL TTIOHUMaHHe TIPUUHUHHO-
CJIe/ICTBEHHOUN CBSI3U MeXay siBieHUssMUA. OOiafjasi TIOTHUECKOW CTPOMHOCTBIO U OIMHUPAsiCh Ha 9KC-
repyuMeHTaibHble (aKThl, JUCIUIUIMHA «DJIEKTPOJUHAMUKA» SIBJISIETCS WJleallbHON MJis pelleHust
9ToM 3a7jauu, (OpMHUPYs y CTYAEHTOB MO/JIMHHO HayYHOe MUPOBO33peHue.

HOucturuiiHa «OMeKTpoiuHaMHKa», CIocOOCTBYeT 03HAaKOM/IEHWIO CTYJEHTOB C COBPeMeH-
HOW (pu3MuUecKol KapTUHOW MHpa, MPUOOPETEHHI0 HABBIKOB SKCIIEPUMEHTAIbHOTO HCC/Ie0BaHMS
(hu3MUeCKUX SIBJIeHW U MPOLIECCOB, U3YUEHUIO TeOPeTUUeCKHUX METO/IOB aHa/iu3a (PU3nuecKux siB-
neHut, 00yueHUI0 TPAMOTHOMY TIPUMEHEHHIO TI0I0KeHHH (hyHjaMeHTabHOW (DM3UKH K HayUHOMY
aHa/IM3y CUTYal[iH, C KOTOPLIMU MCCTIe/IOBaTe/I0 U UHXKeHepY TPUXOAUTCS CTa/IKUBAThbCSI TPH CO-
3/JaHUM HOBOW TeXHUKH W TEXHOJIOTHM, a TaK)Ke BBIPAOOTKE y CTYZIeHTOB OCHOB €CTeCTBeHHOHAYU-
HOT'O MUPOBO33PeHUsI U 03HAKOMJIEHUSI C UCTOpUel pa3BUTHS GU3UKU U OCHOBHBIX €€ OTKPBITUM.

Llenbto OCBOeHUsI Kypca 3/7eKTPOJAVHAMUKU SIBJISIETCSI O3HAKOMJIEHHE CTY/IeHTOB C OCHOB-
HBIMU 3aKOHAMH TeOPHH 3/IEKTPOMarHUTHOTO T0JIsT ¥ BO3MOXXHOCTSIMH UX TIPUMEHeHUs TIPU peliie-
HUM 3a/lau, BO3HUKAIOIUX B UX MOC/IeyoIIel podecCroHaTbHOU [esiTeIbHOCTHU.

3adauu oucyunauHbl
M3ydeHre 3aKOHOB TEOPUU 37IeKTPOMAarHUTHOTO T0JISl B UX B3aWMOCBSI3H;
(hopMHpOBaHKe HaBBIKOB M0 MPUMEHEHUIO TTOJI0KeHU TeOPUM 37IeKTPOMAarHUTHOTO TOJIS K
rPaMOTHOMY HayYHOMY aHa/IM3y CUTYyalUid, C KOTOPLIMHU HCC/IeJOBATe 0 U UH)KeHepY TIpU-
XOJJUTCSI CTaJIKUBAThHCS TIPU CO3[JaHUU HOBOUM TeXHUKHU U HOBBIX TEXHOJIOTUA;
OCBOEHHe KIacCUUecKou (pr3nueckoii TeOpuH, OMMChIBAIOIIel 3/IeKTPO-MarHUTHEIE SIBIeHHS
B TIPUpO/ie, TIOHUMaHKe TIpe/|e/I0B TIPUMEHUMOCTH 3TOM TeOPUH [I/Isl pellieHrsi COBPeMeHHbIX
Y TIepCIIeKTHBHBIX TeXHOJIOTUUeCKUX 3aZiay;
(hopMUpoBaHUe y CTYyIGHTOB OCHOB TE€OPUH T10JIS;
03HAKOMJIeHUEe CTYJeHTOB C UCTOPUEel U JIOTUKON Pa3BUTHS 37eKTPOAUHAMUKU U OCHOBHBIX
€€ OTKPBITHI.

I1. Mecro auciunmHbl B crpykrype OIIOII:

OucuuruivHa siBisieTcst 6a30BOM /17151 U3yUeHUs 10 JaHHOMY Tipodusito. B TpeTkeM cemecTpe,
v3ydasi OCHOBbI BEKTOPDHOTO W TEH30PHOTO aHaju3a, CTY/AEHThI B JOCTaTOUHOW CTeTreHW OBjajie-
BalOT SI3bIKOM, Ha KOTOPOM (POPMY/MPYeTCs K/lacCuuecKasi TeOpHs 3JIEKTPOMAarHUTHOTO TI0JisI, 3TO
TI03BOJISIET M3/IaraTh ee Ha BLICOKOM ypOBHE MaTeMaTH4eCKoW CTpOrocTu. [TOHSTUS U3 UhTaemMoro
Mo3Ke Kypca ypaBHeHWM MaTemMaThueckoul Qusuku - ¢yHkius [upaka v ¢yHkuus ['puHa - siB-
JISTIOTCSI BeCbMa CYI[eCTBeHHBbIMU il W3J/I0’KeHUSI U JAl0TCS HerocpeCTBEHHO B Ipe/jlaraeMoM
Kypce 3neKTpoArHaMuKy. Kak ToKa3bIBaeT TpaKTHKa, OHW BIIOJIHE JOCTYIIHBI CTy/IeHTaM, WU3Yy-
YMBIIIMM MaTeMaTUueCKuii aHanu3 U quddepeHiaabHbie ypaBHEHHSI.

Ob6cy>xzieHre cTapTyeT C ypaBHeHHIT MakcBesjla KaKk aKCHMOM 37eKTPOMarHWTHOW TeOpHH
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(curTaeTcs, UTO CTYZEHTHI 3HAKOMBI C HUIMH "B I€PBOM NPHOMKeHUH' 13 Kypca o01eit pusuku).
B TO >Xe BpeMsi Bce TeopeTHUeCKHe BBIKJIAJKHK [JOBOJSTCS 10 MOJyUYeHHs MaTeMaThyecKux (opmy -
JIMPOBOK 3MITMPHUYECKUX 3aKOHOB, INMOCIYXMBIIMX OCHOBOW [JII CO3/iaHUSI CHUCTEMbl ypaBHEHUM
Makcgesina. Kak mpaBuio, Takue BbIBO/IbI TIO3BOJISIFOT TPOCTEAUTb U 0OPaTHYIO JIOTUKY - OT OTBIT-
HbIX (DAKTOB K (PU3NUECKUM MOHSTUSM U YPaBHEHUSIM TeOpPHUH.

Krnaccuueckast sneKTpojyHaMuKa SIB/SeTCs OJHOM W3 OCHOBOMOJAraroliuX [AWUCLUIUVIMH B
NoAroTOBKe (hri3vKa, 6e3 ee TTyOOKOro MOHUMAaHMS HEBO3MOXKHO OCBOEHHe pa3fiesioB (hr3vKu, CBs-
3aHHBIX C KOHKPETHOM CrieLiaau3aluei.

II1. TpeGoBaHusA K pe3ybTaTaM O0CBOEHHS JUCIUTIIHHBI
IlepeueHb MJIAHUPYEMbIX Pe3y/IbTAaTOB 00yUeHHUs 0 JUCLHILIHHE , COOTHeCeHHbBIX ¢ HHANKA-

TOpPaMH JJOCTH)KE€HHsI KOMIIeTeHI[Hi

KommneTeHiius OIIK-1: cnocobeH MpUMeHsATh 0a30Bble 3HaHUS B 007aCTH (U3UKO-
MareMaTHuYeCKUX U (WIM) eCTeCTBeHHbIX HayK B cdepe cBoel rpodec-
CHOHA/IbHOU [1eITe/TbHOCTH.

WuukaTopsl Komre- MK ok 1.1

TeHLK 3HaeT OCHOBOIIO/Iararoiye MpyuHLUIIbLI, TOHATHUA 3/IEKTPOAWHAMUKH.

Pe3ynbTaThl 00yueHusi | 3Haem: OCHOBHbIe (hH3UUECKUeE SIBJIEHUS U OCHOBHBIE 3aKOHBI K/1acCHue-
CKOM 5/IeKTPOAVMHAMUKY; TPaHULIbl WX TPUMEHUMOCTH, MpUMeHeHUe
3aKOHOB B Ba)XKHEMIIIMX MPAKTUUECKUX TPUIOKEHUSIX; OCHOBHbIE (pU3M-
yeckue BeJIMYMHbI U (U3MUeckre KOHCTaHTbl TEODUU 371eKTPOMAarHuT-
HOT'O TIOJISI, UX OTpe/ie/ieHre, CMBIC/, CITIOCOObI U eIMHUIIBI UX U3Mepe-
HUs; dyHJaMeHTa/lbHble (DU3NUecKre OMbIThl U WX POb B Pa3BUTUU
3/71eKTPOJUHAMUKH.

Ymeem: 0OBSICHUTE OCHOBHbIe Ha0Jt0/jaeMble TPUPO/IHBbIE U TeXHOT€eH-
Hble sB/IeHUST U 3PdeKTbl C TOo3UlUi (yHAaMeHTalbHbIX 3eKTPO-
MarHWTHBIX B3aMMO/IEMCTBHUH; yKa3aTh, KaKie 3aKOHbI OMUCHIBAIOT JJaH-
HOe siBjieHHe WK 3(PQeKT; UCTONMKOBBIBAaTh CMBIC/T (PHU3UUYECKUX BeJH-
YMH U TIOHSTUM; 3alMChbIBaTh ypaBHeHUs i (U3MUeCKUX BeUUWH B
cucreme ["aycca.

Bnadeem: mprMeHeHHEeM OCHOBHBIX METO/IOB (PU3MKO-MaTeMaTHYeCcKoro
aHanu3a [i1s1 pellleHus] eCTeCTBeHHOHAYUHbIX 3aJau B TEOPUU 3JIeKTPO-
MarHUTHBIX SIBJIEHHH; CaMOCTOSITe/TbHBIM NPUOOpeTeHrneM U TMpUMeHe-
HUeM 3HaHUH.

IV. CopepixaHue U CTPYKTypa AUCLUII/IMHbI

O0beM AMCLMIIIMHBI COCTaB/IseT 5 3aueTHbIX ezenull, 180 wacoB, B ToM umcie 132 uaca
KOHTaKTHOU pabOTBHI.

3aHATHS TIPOBOZASATCS B OUHOM (hopMe 00yueHUsi C MPUMEHEHWeM [JUCTAHI[MOHHOTO KOHTPOJIS
CcaMoCTOsITe/TbHON paboThl cTyseHToB uepe3 DVOC dakyabTeTa. D/IEKTPOHHOM U AWCTaHLIMOHHOM
(hopm 00yueHus He TIpelyCMaTPHUBAETCH.

Ha nipaktrueckyo ogrotoBky oTBoAuTcs 60 yacos.

@dopMa NMpOMe)XyTOUHOM aTTeCTaljuu: SK3aMeH.




4.1. CoaepixaHue JUCIUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM, C YKa3aHHeM BH/I0B YUeOHbBIX
3aHATUH ¥ 0TBE/IeHHOI'0 Ha HUX KO0/IMYeCTBa aKafileMUYeCKHUX YacoB

Ne |Pazpme| C | Bc ns Buibl yue6HO# paboThl, ®DopMbI TEKY-
n/n 1 e e- HUX | BKJ/IIOYasi CAMOCTOSITE/IbHY0 paboTy 00yYaromuxcsl , IpakTHue- | ILero KOHTPOJIS
Juc- | M | Tro | Ipak- CKYI0 MOArOTOBKY U TPYZ0€MKOCThb yCIreBaeMoCTH;
LW | e ya | TU4e- (B yacax) ®dopma
WHBI/ | C Cco | cKag TIPOMEXKYTOU-
KoHrakTHas paboTa npernioziaBaresns ¢ obyuatorru- | CamocTosi- o
TeMBI | T B | TOATO HOW aTTecTa-
MUCS TesIbHas
p TOBKa aGoTa LU
00y- Jlexkuyu CemuHapckue | KoHcynbTauuu P (no cemecm-
YaroL /TipaKTUYecKue pam)
HXCst /mabopaTtopHbIe
3aHATUA
1 1-6 |4 (180 60 60 60 2 22 [IpakTrye-
CKoe  3afia-
HHUe; 3K3aMe-
HallMOHHEIE
OUeTs
Uroro: 180 60 60 60 2 22

4.2 T1naH BHeay/JUTOPHON CaMOCTOATE/TbHOM Pa00ThI 00yUarOIUXCSA 10 JUCLUILIHHE

Cemectp HasBanme | CamocTositesibHasi paboTa obyuatoruxcs | OueHouHoe | YueOHO-
pasfena, Bup  camo-| Cpoksr  Bei-| Tpyo- CpeJiCTBO MeTo[hye-
TEMBI CTOSITENIbHOM | TIOJTHEHUsI | eMKCTh ckoe  obec-
paboThI (uac.) feueHne
CaMOCTOsI-
TeNbHOW pa-
OOTBI
4 Tema 1-6 3amaHue B ITocne mpoii- 22 HemoHcTpa- | UcTouHuKM
BUJE 3aa4 JAEeHHBbIX TeM s I"O'EOBBIX 13 OCHOBHOM
peLieHui

U JOTO/IHH-
TeJIbHON  JTU-
TepaTyphbl M0
TeMe TPAKTU-
YeCKUX 3aHs-

tuii; O6paso-

BaTe/IbHbIE
pecypcel, Jo-
CTYyIHbIE IO

JIOTUHY W Ta-
pOJItO, TIpe[o-
CTaB/IIEMbBIM
Hayunou
61b/IMOTEeKOM
ury.




4.3. Copepxanue yueOHOro marepuasa

Temal OsekTpocTaTHKa

YpaBHenue Ilyaccona, pyHkuus I'puna, 3akoH KynoHa. Pa3noxeHve noTteHuana 3neKTpocTa-
TUYeCKOrO I10JIs [0 MYJ/IbTUIIO/SAM. DHeprusi CUCTeMBI 3apsij0B BO BHEIIIHEM I10J1e.

Tema 2 MaraurocraTtvka

YpaBHeHHe 11 BEKTODHOIO IIOTeHLjMasa CTalMOHAapHOrO TOKa, ero pelleHue, 3aKOH buo-
CaBapa-Jlaniaca. Cuna JlopeHija, 3aKOH AMriepa Jijisi B3aUMOJENCTBUsL IBYX TOKOB, 3/I€KTPO/U-
HaMH4ecKas IOCTOsIHHasl. MarHWTHBINA WUTIO/IBHBIM MOMEHT U BeKTOPHBIM MTOTeHLIMaa CUCTeMbI TO-
KOB. Cr/ia 1 MOMEHT CUJIbl, IeHCTBYIOIIe HA MarHUTHBIA JUIO/Ib BO BHELLHEM TIOJI€.

Tema 3 [luHamuueckve ypaBHeHUs Makcsesia

3aKOH 3/1eKTPOMarHUTHOM WHAYKUMU Papajiesi, 3aKOH COXpaHEHMWs 3apsifia, TOK CMeLeHUs
MakcBesia Jj1 3aBUCAILMX OT BpeMeHHU nosied. CoxpaHeHue SHepruy B 371eKTpoiHaMuKe. BekTop
[MotinTrara. KanmbpoBouHasi MHBAPUAHTHOCTh, YPaBHEHUSI [17isl TIOTeHLUAIOB.

Tema 4 DsieKTpOMarHuTHbIE BOJHBL: BoJIHOBOe ypaBHeHue /1S 10J1er U ITOTeHLIUa/I0B U ero
pellieHye, MONepeyHoCTb 37IeKTPOMarHMTHBIX BOJH, BeKTop [loiHTHHra. [1nockre MmoHOXpomartuye-
CKYe BOJIHBI, IIOJIIPU3aLiUsl.

Tema 5 OCHOBBI TEOPUM U3/TyUEHUS

®ynkuusi 'puna fans omeparopa [danam0Oepa, 3ama3zbiBaroiie TOTeHLHasbl. [loTeHIrabl
JInenapa-Buxepra, DneKTpoMarHuTHoOe I10j1e YCKOPsieMOro TOYeuHOro 3apsiZia. YTJ/I0Boe pacripefie-
JleHWe UHTeHCUBHOCTHU M3/1y4eHusi, popmysa Jlapmopa. BkHss, MHAYLIMpOBaHHAs U BOJIHOBAs 30-
HbI TI0JII U3/yUeHUs] HepesTUBUCTCKOW CUCTeMbl 3apsi/ioB, rosie B OyvkHel 3oHe. [Tosie B BOJI-
HOBOW 30He, 3/IeKTPUYeCKOe [WIOJIbHOE U MarHWUTHOe [AWIIOIbHOe M3/y4yeHWe, MNoJsspusaLus 1
MOILHOCTb.

Tema 6 PensTuBuCTCKasi GOpMy/IHMPOBKA 3/1€KTPOAUHAMUKHI

CrierianbHasi TeOpUst OTHOCUTEIbHOCTH: OIbITHBIE (DaKThl, TIOCTY/aThl DUHIITeHa, rpeobpa-
30BaHus JlopeHnja. YeTbIpeXBeKTOPbI U YeThIpeXTeH30pbl. UeTblpexMepHbIM IOoTeHLuan. TeH3op
3/IeKTPOMAarHUTHOTO TIO/sl. YpaBHeHUsi MakcBesisia B KoBapuaHTHOW (popme. 3aKoH mpeoOpa3oBa-
HUS1 KOMIIOHEHT 3JIeKTPOMarHUTHOI'O TI0JIS.

4.3.1. IlepeyeHb CEeMHHAPCKHX, MPAKTHYECKUX 3aHATHI U 1a00paTOPHBIX padoT

Ne Ne pa3gena HanmeHoBaHre ceMUHApPOB, MpaKTUUe- Tpynmo- | OueHouHbIe dopmMUpyeMble
/n Y TeMbI CKHX 1 71abopaTOpHBIX paboT €MKOCTb cpeZcTBa KOMITeTeHLIUN
JUCLIUTIIN- (uachr)
HBI
1 2 3 4 5 6
1. 1 YpasHenue IlyaccoHa 2 Onenka ycr- | OIIK-1
2. 1 Dyukums I'puHa 2 HBIX OTBe- OIIK-1
3. 1 3akoH KyJsioHa 2 TOB, ojeHka | OIIK-1
4. 1 Pasnoxxenue norexHryana 31eKTpoCTaTh- 2 paGotsl y OIIK-1
YeCKOro M0JIsi 110 MYJIbTUTIOJISIM AOCKH, BbI-
5. 2 YpaBHeHHe [JI1 BEKTOPHOI'0 IOTeHIHaa 2 To/THEHHKE OIIK-1
CTAI[MOHAPHOTO TOKA KOHTPO/Ib-
6. 2 PelleHyie ypaBHeHUs /71l BEKTOPHOIO 2 HbIX paboT,  [OK-1
noTeHLUaa OmeHKa z10-
7. 2 3akoH buo-CaBapa-Jlamniaca 2 MallHEn pa- | OqIK-1
8. 2 MarHuTHbI# JUTIONBHBIN MOMEHT U Bek- 2 GoTL1. OIlK-1
TOPHBIH MOTEHLIHMAJ CHCTEMBI TOKOB
9. 3 3aKOH 3/IeKTPOMarHUTHO! MHAyKLuu Pa- 2 OIIK-1
pajes
10. 3 3aKOH COXpaHeHUs 3apsiia, TOK CMellle- 2 OIIK-1

HUs1 MakcBesia JJ1A 3aBUCAIINX OT




BpeMeHHU noseit

11.

CoxpaHeHue 3Hepryu B 3/1eKTPOJ1HaMU-
Ke. Bexrop IloiiHTHHra

12.

KamibpoBouHasi ”YHBApHAHTHOCTE,
ypaBHEeHWUs! 7Sl IOTEeHL[MaJIOB.

13.

BomnHoBoe ypaBHeHue /1715 11071l U
MOTEHL[UAJIOB U ero pellleHre

14.

INonepe4HOCTH 3/1€KTPOMAarHUTHBIX BOJIH,
BekTOp [ToMHTHHTA.

15.

N

Ilnockue MOHOXPOMATHU4YECKKE BOJJIHbI

16.

N

ITonsgpusanus

17.

®ynkuusa I'puHa g1g oneparopa lanam-
Oepa, 3ama3/pIBaroOIe OTeHIHA/IbI

18.

[Torenuumane! JInenapa-Buxepra, Dnek-
TPOMAarHUTHOE T0JIe yCKOPSIeMOT0 TOYeu-
HOT'0 3apsijia.

19.

YrioBoe pacripeiesieHrie THTEHCUBHOCTH
u3nyueHus, popmy.a Jlapmopa

20.

BiokHsIs, MHOYLMPOBaHHasi ¥ BOJTHOBast
30HBI I10JI51 U3/TyUeHUs] HepesTH-
BUCTCKOW CHUCTEMBI 3apsiJJOB

21.

ITosie B BOJIHOBOH 30HE, 37IEKTPUYECKOE
[WIIO/IBHOE I MAarHUTHOE JWII0JIBHOE U3-
JlyueHue

22.

ITosne B BO/THOBOIA 30He, 3/IEKTPHUECKOe
JIUTIOSIbHOEe Y MaTHUTHOE IUTI0J/IbHOe U3-
JIydeHue, TIOJIpU3aLisi 1 MOIIHOCTb.

23.

CrieriyiasibHasi TEOPHUSI OTHOCUTE/TEHOCTU:
OnbITHbIE (PaKThI

24,

IMoctynate! DiiHIITelHA, Tpeobpa3oBa-
Hug JlopeHa

25.

. UeTbIpeXBeKTOPbI U UeThIPeXTEH30PBI.
UeThIpexMepHbIN noTeHIMaA. TeH30p
3/1eKTPOMarHUTHOrO MOoJIsl.

26.

YpaBHeHust MakcBesuia B KOBapHaHTHOM
thopme

27.

3akoH rpeobpa3oBaHuUst KOMIIOHEHT 3JIeK-
TPOMarHUTHOTO TOJIsI.

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

4.3.2. I1;1aH caMOCTOATE/THLHOM PadoThI CTYAeHTOB

Ne Tema Buj caMmocTosiTeTbHOM 3afjaHue Pekomenpyemass | KommuectBo ua-
HeJ. paboThl JIUTEepaTypa COB
1-4 BHeayauTopHas, pelue- | 2 (3ajgauu ma- | 1, 2

ONeKTPOCTAaTHKA | yye 3agay parpador 1,2 8
ril)
5-11 JrHamuueckue BneayautopHasi, peitie- | 2 (3agauu na- | 1,2
ypaBHeHust Makc- | HMe 3a7a4 parpada 1 8
BeJUIa r13)
12- DJIEKTPOMArHUT- BueaygutopHas, peue- | 2 (3agaud ma- | 1,2
16 HEIE BOJIHEI HUe 3a/1a4 parpada 1 6
ri4)

4.4. METOJI[I/I‘-IECKI/IE YKa3aHHUA 110 OPrdHU3dIiuu CaMOCTOSITe/THbHOMI paﬁoTbI CTYAEHTOB

[nst 3aKpernyieHHsl MaTepuasa, paCCMOTPEHHOTO Ha JIEKLUSIX U TIPAKTUUYECKUX 3aHSITHUSIX, CTy/leHTaM
TIpe/IJIaraloTCsl 3aJjaud Mo u3y4yaeMbIM pasziesiaMm. OlleHKa CaMOCTOSTeNbHOM paboThl CTYZEeHTOB
TIPOBO/IUTCSI B BU/Ie IPOBEPKU pellleHHbIX 3a/]ay U YCTHOTO 3aueTa.




4.5. IlpumepHas TeMaTHKa KypPCOBBIX pabor:
YueOHBIM I7TaHOM He TIpelyCMOTPEHO HallMCcaHue KypCOBbIX pabor.

V. YuebOHO-MeToguuUeCcKOe 1 MH()OPMAIHOHHOE 00ecrieueHne JUCIUITHHBI

a) CIIMCOK JINTepaTypbl
OCHOBHasl IUTepaTypa

1. JTanpay, JIeB JlaBugoBuu Teopernueckasi pusuka [Tekcr] : yueb. nmocobue ass cty. dhus.
crey. yH-ToB : B 10 1. / JI. []. Jlangay, E. M. JIudumu,. - 8-e usg., crep. - M. : ®usMaTaut. - 22 cm.
T. 2 : Teopusi mosis / pep. JI. I1. TTutaeBckwmii. - 2012. - 533 c.
2. AnekceeB, Anekceid ViBanoBuu. COOpHHUK 3a/ja4 M0 K/IACCHYECKOU 3/1eKTPOJHHAMM -
Ke : yue0. mocobue / A. U. Anekcees. - 2-e u3f., ctep. - CII6. : Jlanb, 2008. - 318 c. (12)

[IOTIOJIHUTe IbHAs IUTepaTypa

1. bpegoB, Muxann MuxainoBud. Knaccuueckas snekrpoaunHamuka [Tekcr] : yueb. mo-
cobue / M.M. Bpepnos, B.B. Pymsnues, U.H. Tontbirun; o pen. YM.H. TonTeiruxa. - CIT0. :
Jlanb, 2003. - 399 c. (188)

2. Batbirud, Baagumup BaagumvupoBud. COOpHHUK 3a/1a4 10 3/1eKTPOJMHAMHUKE U CITeLy-
aJIbHOU TeopuHu oTHOcHTenbHOCTU [TekcT] : yueb. mocobue / B. B. Bateirun, V. H. Tontseir-
UH. - 4-e u3[., repepabd. - CII6. ; M. ; KpacHozap : Jlaub, 2010. - 473 c. (44)

3. Batbirud, Baagumup BaagumvupoBuy. COOpHHUK 3aja4 1o 3/1eKTpoguHamMuke [Tekcrt] :
Metoguueckue ykasanus / B.B. bareirun, .H. Tonteiruy; Peny. M.M. bpepos. - 3-e usz., uc-
mp. . - VbkeBcK : PerynsipHasi u xaoTudeckasi JuHamMuka, 2002. - 639 c. (1)

4. k. xekcoH «Knaccuueckas syeKTpoguHamMuka», 1965 (1)

5. b.B. ManrazeeB. Knaccuueckasi 371eKTpoJWHaMHKa (371eKTPO- W MarHutoctatuka), 2003,
Ury, (s bubmoreke 50 3K3.)

6. b.B. ManraseeB. Knaccuueckasi 37ieKTpoJuHaMKKa (JMHaMUueckue ypaBHeHUsi MakcBesla,
3/IEKTPOMarHUTHBIE BOJHED), 2006, UIT'Y, (B 6ubmmoTeke 110 3k3.)

0) mepuoguUecKue U3aHUA
- HeT.

B) CIIMCOK aBTOPCKHX METOJHYECKHX Pa3paboTok
- b.B. Manra3seeB. Knaccuueckasi 371eKTpojuHaMuKa (3/1eKTpO- U MarHuTocTaTuka), 2003, UT'Y,

- b.B. Manrasees. Kyiaccuueckast 37eKTpouHaMuKa (JuHaMUueckre ypaBHeHUss MakcBesia, 3/1eK-

TPOMarHuTHele BojHbI), 2006, UT'Y.

l") 0a3bI JAdHHBIX, I/IH(l)OpMauI/IOHHO-Cl'lpaBO‘-IHbIe H TIOMCKOBbIE CUCTEMBI

HMHTEepHEeT Pecypchl B CBOOOAHOM JioCTyTie, Ha caiite UT'Y www.isu.ru u ¢pusnueckoro (akysib-
Teta UTY.

VI. MartepuaibHO-TeXHUUECKoe ofecreueHre AUCHHUILTHHBI

YueOHast ayJUTOpHS /15l TIPOBeZieHUs 3aHATHI. [I/1s1 TpOBe/ieHNs 3aHSTHH JIEKIJMOHHOTO THIIA B
KayecTBe [IeMOHCTPALIMOHHOTO 000pY/J0BaHUSI UCTIO/b3yeTcss MesioBast jocka. HarssigHocTs obec-
TIeUrBAeTCS MyTeM M300pakeHHsi CxeM, Auarpamm U (GopMys C rmoMorpio Mena. Vicrosns3oBaHue
r/100a/1bHOM KOMITBFOTEPHOM CeTH T03BOJIsieT 00ecreunTsb JOCTYITHOCTb VIHTepHeT-pecypcoB U pea-
JT30BaTh CaMOCTOSTENIbHYIO PaboTy CTyzAeHTOB. Ha /eKIUsIX MOTYT HCIO/Ib30BAaThCSI MYJIBTH-
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http://www.isu.ru/
http://www.isu.ru/
http://www.isu.ru/
http://www.isu.ru/
http://www.isu.ru/
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%82%D1%8B%D0%B3%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%82%D1%8B%D0%B3%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D1%80%D0%B5%D0%B4%D0%BE%D0%B2%2C%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D0%BD%D0%B4%D0%B0%D1%83%2C%20%D0%9B%D0%B5%D0%B2%20%D0%94%D0%B0%D0%B2%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87

Me/[MifHbIe Cpe/ICTBA: ITPOEKTOP, TIePeHOCHOM 3KpaH, HOyTOyK. Ha ¢akybTeTe nMeeTcsi KOMIbIOTe -
PU3MPOBAHHAs ayJUTOPUs, TIpe/jHa3HauUeHHast /Il CAaMOCTOsITe/TbHON paboThl, C HeOrpaHWUeHHBIM

JocTyrioM B VIHTepHer.
Marepuasnbl: yuebHO-MeToMueCKre 110co0us, 3a/iaHusl [ ayJUTOPHOM M CaMOCTOSITe/IbHON

paboThI CTYZEHTOB.
VII. O6pa3oBaTe/bHbIe TEXHO/IOTHH:

3aZiaum U3/10)KeHUs Y M3yueHUsl JUCLIMIUIMHBI peau3yroTcs B CleyIoIIMX (popMax JesiTe/TlbHOCTH:
JIeKLIMM, HalleJieHHbIe Ha TIo/TyueHre HeoOXOoAuMOW MH(POPMALMY, U ee MCIO/Ib30BaHue Tpu
pellleHnY NIPaKTUYeCKUX 3a/ay;
MpaKTUYeCKUe 3aHATHS, HalpaB/ieHHble Ha aKTMBU3alLMI0 TO3HABATe/JbHOU JesaTe/bHOCTH
CTY[IeHTOB U IPUOOpeTeHNst UMU HaBLIKOB PeIIeHHs TPaKTHUeCKUX U Po0JIeMHBIX 3a/jay;
KOHCYJ/IbTaljUM —e>KeHe/le/IbHO [I/IS1 BCeX JKeJIarolIX CTY/|eHTOB;
CaMoCTOsITe/TbHAsI BHeayIMTOpHasi paboTa HarpaB/ieHa Ha IpUoOpeTeHre HaBBIKOB CaMOCTO-
ATe/IbHOTO pellleHus 3a/a4 10 JUCLUIUINHE;
TeKYLJUM KOHTPOJIb 3a [1eITeJIbHOCTBbI0 CTY/IeHTOB OCYILeCTBIISIeTCS Ha JIeKLIMOHHBIX U MpaK-
TUYECKHUX 3aHATHSX B XOZle CAMOCTOSITE/IbHOTO pellieHNs 3a/iay, B TOM YHC/e Y JOCKU.

VIII. OueHouHble MaTepUaJibl AJis TEKYIero KOHTPOJISI M MPOMEe)XXYyTOUHOM aTTecTaluu
®OoH/, OLIeHOYHBIX CPe/CTB Ipe/CTaB/IeH B IPUIOKEHHUH.

8.1. OrieHOuUHbIe CpeJCTBa /I/1s1 BXOAHOTO KOHTPOJIS: He TpeOyIoTCsl.
8.2 OrueHOuUHBIE CpPe/CTBA TEKYILEr0 KOHTPOJISi — KOHTPOJIbHBIE pabOThI

Ba[}I/IaHT KOHT|20]IBHOﬁ |2860TBI

69. beckoHedHas ruocKas IUIMTa TOMIHHON G PaBHOMEPHO 3apsXcHa 1o
obsemy ¢ motHOCTEIO p. Halith moreHimman ¢ u HanpsoxkeHHocTs E anexTpude-
CKOIo MoJis.

84. PaccmatpuBas aTOMHOE AP0 KaK PaBHOMEPHO 3apsykeHHbIH map, Haii-

TH MAKCHMAIBHOE 3HAYEHHE HANPAKECHHOCTH €TI0 IEKTPHYECKOTO Moma Fyay.
1

Papuyc smpa R = 1,6 - 10_1"3445&1, sapan Zeg (A — aromHBIH Bec, Z —
NOPAIKOBLIH HOMED, €p — 3NIEMEHTapHBIH 3apan).

ITpumeps! BoipocoB
Kakas u3 HaprcoBaHHbBIX KOH(UTrypaLiii 3/1eKTPOCTaTUUeCKOr 0 10J1s1 HEBO3MOJKHA?

1! 2. \v/ 3 4.
% = it

Cua Amriepa, JeiiCTByIOIIasi HA OeCKOHEUHO MaJlbIil 37IeMEeHT C TOKOM I' A B marnuTHOM rosie,
3anvchIBaeTcs B BUJe:

dF = I[dl x B] dF = IdIB
ﬁzq[ﬁxﬁ] d2F :ﬂflfz[dflx[mzxﬁz]
47T ’rlg‘z

BeiBectn ypaBHeHue [lyaccoHa A =-470 u3 ypaBHeHuMN MakcBesia AJil 3JIeKTPUYECKOIO
TI0JIS1 B 3JIEKTPOCTaTHKe.

[Toniepe4yHOCTH 5/1IEKTPOMarHUTHBIX BOJH O3HayaeT

TorepeyvHast KOMIIOHEeHTa 3J1eKTpruye- TIPO/0/IbHAsi KOMIIOHEHTa MarHUTHOT'O T0JISA
CKOTO I0JIs1 BOJIHBI paBHA HYJIFO BOJIHbI PaBHA HYJIIO

9




BOJIHA PaCIpOCTPaHsSeTCs B HallpaBsJie- BEKTOPBI 110/151 [IepIIeH/INKYJ/ISIPHbI Harlpas-
HUU TI0TIePeYHOM K BEeKTOPY TOKa JIEHUIO PacripOCTPaHeHusl BOHbI

8.3 O1jeHOYHBIe CpeJiCTBA ITPOMEKYTOUHOTO KOHTPOJIS

dopma npoBeieHUs] IPOMEeKYTOUHOU aTTeCcTaliii — 3K3aMeH.

Bompocs! 1 3a/jaHuA K 3K3aMeHY
Bonpocsl

1.
2.

S

®

10.

11.

12.

OCHOBHBIE YaCTH U CTPYKTYpa K/IaCCUUeCKOHM 3/1IeKTPOJMHAaMUKU. Y paBHeHUs1 MakcBesiia.
DJIeKTPOCTaTHKa:
YpaBHenue IlyaccoHa, pyHkius ['prHa, 3akoH KyioHa.
Pasno)xeHue noTeHIMana 3/1€KTpOCTATUUECKOTO MOJIS TI0 MYJIbTUIIOJSIM.
OHeprusi CUCTeMbl 3aps/I0B BO BHELLIHEM I10J1e.
MarnurocraTuka:
YpaBHeHHe /11 BEKTOPHOI'O MOTeHLMaaa CTalMOHApHOIO TOKa, ero pelleHue, 3aK0H buo-
Cagapa-Jlamaca.
Cuna JlopeHija, 3akoH Amriepa [/ B3aUMO/IeHCTBUS [IBYX TOKOB, 3JIeKTPOJWHaMHUecKas
TIOCTOSIHHAS.
MarHuTHbBINA JUNOIBHBIA MOMEHT Y BeKTOPHBIU ITOTEHLIMa/l CUCTEMbI TOKOB.
Cua 1 MOMEHT CUJIbl, IeHMCTBYIOIIMe Ha MarHWTHBIA JUIIO/Ib BO BHELIIHEM T10J1e.
3aKOH 3/71eKTpOMarHMTHOW WHAyKUuM Papajies, 3aKOH COXPaHeHHsl 3apsfia, TOK CMelleHUus
MakcBesia A1 3aBUCSLLAX OT BpEMEeHU MOJIel.
CoxpaHeHMe 3HepruM B 37eKTpoguHaMuke. Bekrop [ToiHTHHra.
KannbpoBouHast ”YHBAPUAHTHOCTh, YPaBHEHHUSI /15 TIOTE€HIIUAIOB.
OJIeKTPOMAarHUTHbIE BOJIHbI:
BomnHoBoe ypaBHeHMe i I0JIel M MOTEHLMA/IOB U ero pelleHue, ITONepeyHOCTb 3JIeKTPO-
MarHUTHBIX BOJIH, BeKTOp [ToMHTHHra.
[Tnockue MOHOXpOMaTUUeCKUe BOJIHBI, M0JISIpU3aLiUs.
®ynkuus ['puna ass oneparopa [lanambepa, 3ama3jpiBarorye MoTeHLHaIbl.
[Torenuuans! JlneHapa-Buxepra, DieKTpoMarHMTHOe I10jle YCKOPSIEeMOI'O TOUEYHOr'o 3apsja.
Yri0Boe pacripesiesieHe UHTeHCUBHOCTU W3/yueHusi, hopmysia Jlapmopa.
[TpocTeiiiive y3myyaroLe CUCTEMBI:
BvkHAA, MHAYLIMPOBAaHHAs W BOJIHOBas 30HbI TOJI U3Iy4Y€HUs] HEpeISITUBUCTCKOW CH-
CTEeMBI 3apsi/IOB, T0JIe B O/IVDKHEH 30He.
[Tosile B BOJIHOBOU 30He, 3/IeKTPUUECKOE [JWIIOJIbHOE U MarHUTHOE JUIIOJbHOE M3/y4yeHue,
MOJIIpU3aL|s ¥ MOLLIHOCTb.
CrnieLjpasibHasi TeOpUSi OTHOCUTEILHOCTU: OTBITHBIE (paKTa, MOCTY/IaThl DUHINTelHa, Mpeobpa3o-
BaHud JlopeHra.
UeTbIpexBeKTOPbI U UeTbIpeXTeH30pbl. UeTblpeXMepHbIi MOoTeHLMaa. TeH30p 3/1eKTpPOMarHuT-
HOrO Tmosisl. YpaBHeHWsi MakcBensa B KOBapHaHTHOM ¢(opme. 3akoH mpeoOpa3oBaHust
KOMITOHEHT 3/1eKTPOMAarHUTHOTO T10JISL.

IIpumepsI 3ajaHui

1. HaiiTu nose 3/1eKTPUYECKOTO JAUTIOJISI.

2. HaiiTil 53Hepruro 371eKTpOCTaTUYeCKOTo T0JIsi PABHOMEPHO 3apsDKeHHOTo I1apa.

3. Tlpu KakoM YCIOBUM 3/IeKTPUUYECKUN AWIIOMBHBIA MOMEHT He 3aBUCUT OT BbIOOpa Hauasa
KoopAuHaT. [loka3aTh, UTO y CHUCTeMbl YaCTHL], AJIs1 KOTOPBIX OTHOLIEHHe 3apsfa K macce
OJJMHAaKOBO, 3JIeKTPUYECKOe JUTI0/bHOe U3/TyueHre OTCYTCTBYeT.

4. TloTeHyuman  /IeKTPOCTAaTUYeCKOro IO B aToMe  BOAOpOJa  uMMeeT  BUJ,
2r

p(r) =2e ¢ (L+1)

a r , T1ie ey, a —TocTosiHHbIe. Haiitu pacripesenieHye 3apsza p(r).
Haliti BeKTOp-NOTeHIMa/ OJHOPOJAHOTO MarHUTHOTO TOJIS.
6. HaliTu nosie 0AHOPOZHO 3apsSUKEHHOTO 11apa.

v
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10.
11.
12.
13.

14.
15.

16.
17.
18.

JlokasaTb, UTO MarHUTHBIN MOMEHT ITOCTOSIHHOTO TOKa, TEKYIIero B OrPaHUYeHHOM 00/1acTH
NIPOCTPaHCTBA He 3aBUCUT OT BbIOOpa Hauasa KOOp/uHaT.
HaiiTu 5Hepruto B3aMMo/|eiCTBYS [ABYX OZIHOPO/JIHO 3apsDKEeHHbIX 1apOB.

Os Os

Haiitu noteHuuan ¢ u noje £ paBHOMepHO 3apsHKeHHOTO OTpe3Ka.

HaiiTu nosie v roTeH1Man 0JHOPOAHO 3apsDKeHHOT0 OECKOHEUHOT0 LM/IMHApA.

HaiiTH 5Hepruto 371eKTpryecKoro IMoJsi pAaBHOMEPHO 3apsDKeHHOT o 1iapa.

Ornpefie/TUTh 3HEPIUI0, TepPsieMYIO 3apsDKeHHOM YacTuLeld TIpY NpoJieTe Yepe3 KOH/eHCaTop.
HaiiTi rupoMarHMTHOe OTHOILIIeHHe [1/11 PaBHOMEPHO 3apshKeHHOT'0 111apa, BpalljatolLerocs ¢
YTJIOBOW CKOPOCTBIO .

Haiitu rosie 1 noTeH1an 0JHOPOHO 3apsHKeHHOTo OeCKOHEUHOro M/I0CKOro CJIOS.

Haiiti cumy B3aMMOZENCTBUS ABYX NPSIMOTMHEMHBIX 0ECKOHEUHBIX TOHKHUX IPOBOJHUKOB,
NIPUXO/SAILYIOCS Ha eIMHULY UX JI/TUHBL.

Haiiti MarHuTHOe TI0J1€, CO3/laBaeMoe OeCKOHEUHBIM TIPSIMOTMHEHBIM TOKOM.

HaiiTi MarHUTHOe 110J1e MarHUTHOTO JIUTIOJISL.

HaiiTi MarHMTHOe 1oJie TOHKOTO KOJIbLIeBOTO TIPOBOJHUKA Ha OCH, POXO/AILel uepes ero
LIeHTP TeprieH/AVKY/ISIPHO ero MI0CKOCTH.

Pa3zpaboTumnku:

327 JOLIeHT Kade/]pbl TeOPeTUYeCKOW (QU3NKN b.B. Manrasees

[Mporpamma cocTaBieHa B cooTBeTcTBUM C TpeboBaHusiMu ®I'OC BO 1o HampaB/eHH:O
noaroroBku 03.03.02 ®u3uka.

[TporpaMmMa pacCMOTpeHa Ha 3ace/jaH|H_KadeIpbl TEOPETHUYECKON HU3NKK
«30» aBrycra 2021 r. Y/

F

ITpotokon Nel W.o. 3aB. Kadeapoii ‘ L. C.B. JloBLoB

7

A

Hacrosimas mnporpaMmMa He MO)KeT OBbITH BOCIpOM3BeJeHa HH B Kakod ¢opme 0e3
Npe/iBapUTe/ILHOI0 MUCEMEHHOT0 pa3penieHus Kadeapbl-pa3padoTUNKa NPOrpaMMal.
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