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1. Mecro u e/ JUCHMIVIMEBI B cTpyKType OITIOII

OucipnmiHa ~ «O/eKTpOJMHAMUKa» OTHOCUTCS K 00s3aTellbHBIM  TUCLIUTUIMHAM
BapUaTUBHOW YacTU MpodeCcCHOHATBbHOTO IUK/Ia OCHOBHOUW obpa3oBarenbHOM mporpammbl (OOIT)
BhICIIEro TipodeccroHambHOro obpasoBanusi (BITIO) mo HarpaeneHuto mnofroroBku 02.03.02
«®PyHaaMeHTabHasi MHQOpPMaTWKa W MH(QOPMalMOHHbIe TEXHOJIOTHU» Ha pajuodu3rnyeckoM
¢akynereTe HHI'Y.

HducuuniavHa usyvaeTrcs B 5-oM ceMectpe. IIporpamma j1eKLIMOHHOIO Kypca ONUpaeTcs Ha
3HaHUS, KOTOpble CTYZEeHTbl [O/DKHbI MMeTb B pe3y/jbTaTe M3y4YeHWUs COZep)KaHUs MOoZy/eu
«®Pusuka» (AUCHUIIIMHBI «PH3KKa 3/1eKTPOMarHUTHBIX M ONTHUeCKUX SIBIeHUI») U «Maremaruka»
(pucounH «MareMaTtuueckuii aHanu3», «Asirebpa U reomeTpusi», «BeKTOPHBI M TeH30pHBIM
aHa/mM3») U3 6a30BOI YACTH MaTeMaTHueCcKoro M eCTeCTBeHHO-HayuHOTO [HK/Ia.

HEJIHMI/I 0CBOEHMA NUCHHUIIVIMHBI AB/IAOTCA:

OCHOBHOM 1|e/Ibl0 M3y4YeHHsl [UCLUIUVIMHBI SIB/IS€TCS O3HAaKOMJIEHWE CTYZIeHTOB C
(GbyHAaMeHTabHBIMY TIOHSTHUSIMY, TIPUHLUIIAMA U TIOJIOOKEHUSIMU  3/IeKTPOJMHAMUKH, H3yueHHue
OCHOBHBIX 3aKOHOB TEOPWH I10JIs1, CBOMCTB Pa3/IMYHbIX CPefl, 3aKOHOMEPHOCTeH pacrpOCTPaHeHuUs
3JIeKTPOMAarHUTHBIX BOJIH B Pa3/lMYHBIX CpefaxX, MeTOZ0B pacyeTa I0Jlel 3/1eKTPOMarHUTHBIX BOJH
Y Kore0aHui.

OcBoeHre [UCLIMIUIMHBI  «OJIEKTPOAUHAMUKA»  SIBISIETCS  HEOOXOAMMBIM 6a30BbIM
oOpa3oBaHMEM i1 U3y4YeHUsT JUCLIMIUIMH «PacrpocTpaHeHWe paiiOBOMH», «KBaHTOBasi W
OTTHUeCKasi 31eKTPOHUKa» 13 rpodeccruoHanbHoro tykia OINIT BITO, koTopele u3ydaroTcsi B 6-0M
U 7-OM cemMecCTpax.

2. Ilnanupyemble pe3y/bTaTbl 00yueHHUs MO AUCIUILUIMHE, COOTHECEeHHbIe C MIaHHPYeMbIMH
pe3y/ibTaTaMH 0CBOeHHs 00pa30oBaTe/IbHOW MPOrpaMMbl (KOMIIETEHIUSIMH BbIITYCKHHKOB)



CriocobHOCTh CObUpaTh,
obpabareiBaTh U
WHTEPIIPETUPOBATh JAaHHbIE
COBPEMEHHBIX HayYHBIX

pelleHU U BbIBOZOB 110

rpogeccroHaIbHbIM
rpobiemMaMio

OTtan hopMUpoBaHusi 6a30BbIH

®dopmMupyembie IInanupyembie pe3y/ibTarbl 00y4eHHs M0 JUCIHUIIHHE,
KOMIEeTeH{UH XapaKTepu3youiye 3Tanbl GopMHPOBaHUsI KOMIIeTeHIUH
3HaTb: (PyHJaMeHTabHble MOHSATHS, PUHLUIIBI U
TIOJIOXKEHUS 3/IEKTPOAUHAMUKH, OCHOBHbBIE 3aKOHbI TEOPUU
TIK-1 T10J1s1, CBOMCTBA Pa3/IMUYHbIX Cpe/], 3aKOHOMEePHOCTHU

WCCIeIoBaHUM, He0OXoAUMbIe
I1st GOpPMUPOBAHKS TIOIXO/IOB,

COOTBETCTBYIOIIIUM HAYUYHbIM N

pacrpocTpaHeHUst 3/1IeKTPOMAarHUTHBIX BOJTH B Pa3/IMUHbIX
cpejiax, MeTO/Ibl pacueTa ToJield 371eKTPOMarHUTHBIX BOJIH U
KoJj1e0aHui
Ymeth
1. aHanM3upoBaTh GU3NUYECKHe acTieKThl TEOPUU U
BO3MO)XHOCTHU €€ UCIO0b30BaHus Jj1s1 pelleHus paKThue CKUX
3a/1au 3/1eKTPOAUHAMUKHU_
2. WICTI0/Th30BaTh 0a30BbIe 3HAHUS €CTeCTBEHHBIX HayK,
MaTeMaTUKU U MH(OPMAaTHKH, OCHOBHbIe (DaKThl, KOHLIEMLUH,
TIPUHLIUTIBI TEOPUM, CBSI3aHHBIX C QYHZAMEeHTa/TbHOM
MHGOPMaTUKOM U MH(OPMALOHHBIMHU TeXHOIOTHUSIMHU.
Bnagethb
1. HaBBIKaMU 0OPAaOOTKU ¥ UHTEPTIPeTAlUY JaHHBIX HayYHBIX
HCC/IeJOBaHUM,
2. onbITOM (hOPMHUPOBaHUS BLIBOJIOB B XO/le HAyUHBIX
HCC/ieJOBaHUM.
3. OTBITOM MCIIO0/Ib30BaHUs TT0/TyUeHHbIX 0a30BbIX 3HAHUM TTPU

peleHnH MpodeCcCUOHAMbHBIX 3a/1a4

3. CTpyKTypa H cojep)XKaHHe AUCLHUILIUHbI

O6beM AWCIMITUIMHBI COCTAB/sIeT 5 3aueTHBIX eauHuUI], Bcero 180 wacoB, w3 kKoTophix 82 yaca
cocTaB/isieT KOHTaKkTHasi pabora oOyuyaroijerocsi ¢ mpernofaBatesieM (48 uacoB — 3aHATUSA
JIGKLJUOHHOIO TUra, 32 yaca — IpakTUYeCKUe 3aHATHS, B TOM 4YMC/Ie 2 vaca - MepOIpUATUS
TEeKYII[ero KOHTPOJIsI yCIrieBaeMOCTH, 44 yaca COCTaBJ/IsieT caMoCTosiTe/IbHasi pabota obyuarorierocs,

54 yaca — 3k3ameH.

Bcero (uachi)

HaumeHoBaHHe U
KpaTKoe co/iep)KaHue
Pa3fiesioB M TeM
JMCLUILIMHBI.

dopma
NMPOMEXYTOUYHOM1
aTTectauum no

B TOoM uncie

KonTakTHasi padora (padoTa Bo B3aUMOJEHCTBUH C
npemnojasareyiem),

Bcero
CamocrosTenbHas padora
00yuaroIerocs, 4acbl

AUCUUNINHE
(Mopynio)

OuHoe|
OUHO-3a04YHOE|

3aouHOe|

OuHoe|
3a0uHO€|
Quyoe|
3a04HO€)
OuHOoe|
3a04HO€)
OuHoe|

3a04HOe]
OuHoe|
OuHO-330YHOY EAGDPATOPHOro 3aHATHS

OuHO0-3309HOE TR MOHHOTO 3aHSATHS
OuHO-3304HOE HENMMHAP CKOT0 3aHATHSA

OuHO-3a0UHOE|
OuHO-3a04YHOE|

3a04yHOe|

BBenenue 10

OcHOBHbIe
ypaBHeHUsI
MaKpOCKOITHYe CKOM
3/IEKTPOAVMHAMUKY U| 9
ob1re cBOMCTBa
3JIEKTPOMarHUTHBIX
ronen

DJIeKTPOCTAaTUKA 39

14 22 17

ITocTossHHBIE TOKU 14
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MarsurocTaTiKa 23 8 4 12 11

IlepemeHHBIE
3/IeKTPOMarHUTHbIE
niosisi. O01ijee
onucaHue

13 4 - 4 9

DneKTpoguHaAMHKa
KBa3UCTAI[MOHAPHBI | 17 4 4 8 9
X MPOILIeCCOB

Bomnunl B
OJJHOPOJHBIX 17 4 4 8 9
cpefax

Bomnunl B
HEOAHOPOAHBIX 18 4 5 9 9
M30TPOINHBIX Cpeiax

N3nyueHue
3a/IaHHBIX
HCTOUHUKOB B
Oe3rpaHUUHOM
OJJTHOPO/IHOM
M30TPOITHOM cpejie

18 4 5 9 9

B T.u.Texymmu
KOHTPOJIb 2 2 2 2 i

ITpoMexxyToyHasi artecTauusi - JK3aMeH

Copep:kaHue pa3/jie/ioB JUCHUIUIUHDI:

Pa3pen 1. BBegeHue

1.1. OcHOBHBIe 3Tarbl Pa3BUTHSI TEOPUH JI€KTPOMAarHUTHOTO Tosst. OOIMiA XapakTep TTOCTPOeHUsI
YMTaeMoro Kypca.

1.2. DneMeHTbl BEKTOPHOTO W TEH30PHOTO HCUMC/AeHUs (KpaTKasi CBOAKA OCHOBHBIX (OPMyNn U
nioHsiTuii). CkasisipHble, BEKTODHble W TeH30pHble BenuuuHbl. [luddepeHiiuanbHbie omnepalun
MepBOro M BTOpPOro TMopsifkoB. [uddepeHiManibHO-BEKTOPHbBIE TOX/eCTBa. VIHTerpasbHbIe
TeopeMbl. KprBO/IMHENHBIE CUCTEMbI KOODJWHAT.

Pa3gen 2. OcHOBHbIE YPaBHeHUsI MAKPOCKONMMUYECKOH 1eKTPOJHHAMHKH M 001Ie CBOICTBA
3/1eKTPOMarHUTHBIX ToJIei

2.1. YpaBHeHus1 MakcBesia B JuddepeHiaibHON U UHTerpaabHOU hopMax [i/isl TioJieid, 3apsiioB U
TOKOB B BakyyMme. [IoHsATHe HamnpsyKeHHOCTeN 371eKTPUYeCKOro U MarHUTHOTO TIoJiel, TJIOTHOCTeH
ToKa U 3apsfa. llocTynarel, CBs3bIBAOLME 3/IEKTPOMarHUTHbIE SIBI€HHSI C MeXaHW4YeCKUMU
(Bblpa’keHUs1 [/l TIJIOTHOCTU JHepruu Tmosii U cuibl JlopeHua). [lpesenbl NpUMeHUMOCTU
ypaBHEHUH K/1aCCUUYeCKOM 3/1eKTPOJUHAMUKH.

2.2. Makpockonuueckue ypaBHeHUsi MakcBesiia (B AuddepeHivaabHON U MHTerpaibHOM (hopMax)
JJIs1 TIONsl B MarepuajbHOW Cpefie Kak pe3y/bTaT yCpeJHEHWs] MHUKDOCKOMWYECKUX ypaBHEHUH
K/IJaCCUUeCKOW  371eKTPOHHOUW  Teopud. [IoHSTHE BEKTOPOB CPeJHUX  MaKpPOCKOITYeCKUX
HarnpspKeHHOCTeM  /IeKTPUUeCKOT0 YW MarHUTHOTO —ToJied, 9/IeKTPUUYeCKOM W MarHUTHOMU
TOJISIPU3ALIUU U UHAYKLIWU.

2.3. MarepuanbHble ypaBHEHMsI [l DPa3WuHbIX cpef. [usnekTpuueckas UM MarHWUTHast
MIPOHUI[AEMOCTH,  MNPOBOAUMOCTb.  CTOpDOHHUME  UCTOYHMKU.  [loHSiTMe  BpeMeHHOW U
MIPOCTPAHCTBEHHOM Aucrepcuu. Tok U mosisipusanusi Kak pe3y/ibTaT BO3[eHCTBUS T0Jiel Ha cpefly U
KaK UCTOYHUK ITUX TOJeH.

2.4. T'paHuyHble YCIOBUS AJ1 TaHTeHLWMA/JbHBIX M HOPMasbHbIX KOMIIOHEHT BEKTOPOB MO/ Ha
TIPOM3BOJ/IbHOM MTOBEPXHOCTH. [10HsATHE TOBEPXHOCTHBIX 3apsiioB U TOKOB.

2.5. Baxknelive obIiue CBOWCTBA ypaBHeHMM MakcBesyia M X peliieHWH. CKasisipbl, BEKTOPbI U
TICEeBAOBEKTOPLI B ypaBHeHUsx MakcBesia. JIMHeWHOCTh ypaBHEHUM W TIPUHLIUAI CyTIepIio3UL[uU
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pereHnii. OGpaTUMOCTh ypaBHEHH BO BpeMeHH. [IpUHLIWIT 1TepeCcTaHOBOUHOM /JBOMCTBEHHOCTU U
MarHWTHbIE NCTOYHUKHU.
2.6. 3akoHBI COXpaHeHWs, Clefyloollyde U3 ypaBHeHMM MakcBesyia. 3akOH COXpaHeHUs 3apsifa
(YpaBHeHMe HeIpepbIBHOCTH). 3aKOH coxpaHeHUss sHepruu (Teopema [loiHThHra). BekTop
[ToiHTMHra W TIOHATHWE IIOTOKA 3/1eKTPOMAarHWUTHOM 3Hepruu. IIIOTHOCTH 3/1€eKTPOMarHUTHOU
3Hepruu B cpefe 6e3 gucrniepcuu. [I)KoyseBbl TOTepH. 3aKOH COXpaHeHUsi UMIy/abca. [ToHsTHe
IJIOTHOCTH 3JIEKTPOMarHUTHOTO MMITY/IbCa U TeH30Pa HaTs)KeHUM /IS 110711 B BaKyyMe.
2.7. Teopema eJUHCTBEHHOCTH pellleHUs ypaBHeHWM MakcBesia TNpU 3a/laHHBbIX HauvajabHBIX M
I'PaHUYHBIX YC/IOBUSIX.
2.8. Kiaccugukaiusi OCHOBHBIX THMIOB  3/IeKTDOMarHUTHBIX — SIBJIEHWMM:  37€KTPOCTaTHKa,
TOKOCTAaTHKa, MarHATOCTAaTHKA, KBa3UCTAl[IOHAPHbIE TPOLIeCCHI, ObICTpOTiepeMeHHbIe (BOTHOBBIE)
T0JIS.
Paspen 3. DieKTpocTraruka
3.1. YpaBHeHusi 37neKTpocTarhyeckoro mnoss. CKanspHbId MOTeHLMan. YpaBHeHus IlyaccoHa u
Jlanyiaca. I'paHnuHbIe yC/10BUSA 711 TOTEHLMaa Ha TIOBEePXHOCTSAX MPOBOAHUKOB U IU/IEKTPUKOB.
3.2. HekoTopble 001111ie TeoOpeMbl 3/71€KTPOCTaTHKY. TeopeMa eZIMHCTBEHHOCTH pelileHusi. Teopema o
MUHMMYyMe U MakcuMmyMe roTeHluana. Teopema WpHiioy. Teopema B3aumHocTH. Knaccudukarms
3a/la4 1eKTPOCTaTHKH, TMpsiMble U 0OpaTHbIe 3a/1auu.
3.3. Ilpsimast 3afaya 3/1€KTPOCTAaTUKK [Jisi Oe3rpaHUYHOM OfHOpOAHOW cpesbl. PyHKIWs ['prHa.
Obmiee pemeHve ypaBHeHust Ilyaccona. IloreHuman mnpoctoro u [JBoiHoro ciosi. Ilose
TIPOM3BOJIBHOM CHCTEMBI 3apsijoB Ha OOJIBIIOM PAaCCTOSIHUM OT Hee. Pa3jiokeHue 1Mo MYJ/IBTHTIONSM.
JvnonbHbIA MOMEHT.
3.4. Metopp! pelieHyst MPSAMOU 3a/iauy IIPU Ha/IMUWY TIPOBOJJHUKOB U HEOJHOPOZHBIX JU3JIeKTPUKOB
(KpaeBble 3a1auM).

a) KoHCTpyKTHBHBIE MeTOZBI: MeTaJIM3alysl SKBUIIOTEHLMAJbHBIX IIOBEPXHOCTEH; MeTOof,

n300pa’keHUi; MeToZ, 3aro/IHeHUs! JUS/IEKTPUKOM.

6) MeTtoz, pa3genieHus repeMeHHbIX. 3aJjaua O AMIeKTPUUYECKOM II1ape B OHOPOJHOM BHEILIHeM

rnoJie.

B) [ToHsiTHE O MeTozle MHBEPCHH, MeToZie KOHPOPMHBIX TIpeoOpa30BaHUi, MeTO/le BO3MYILeHUH.
3.5. ObparHas 3a/jaua 371eKTPOCTaTHUKH.
3.6. /[lMCKpeTHOe OIMCaHWe 3/IeKTPOCTaTUUeCKUX CHUcTeM. JIMHelHble COOTHOLIEHUS MEeXIy
3apsZlaMM U TOTeHLMajaMM TMPOBOJHUKOB. (CBOWCTBAa TMOTEHLMAJbHBIX W  E€MKOCTHBIX
K03 uLeHToB. [ToHATHe eMKOCTH. DeKTpoCcTaTUuecKue Liernu.
3.7. DHeprusi 3neKTpocTarhyeckoro mnossi. [lpeacraBieHve B BHJe WHTerpasa 1o o67acTu
nCcTOYHMKOB. COOCTBeHHast ¥ B3aMHast SHEPTHs Pa3/IMYHBIX TIOCUCTeM. DHEeprysi B3auMO/eCTBHS
BHEIIIHEro IMoJjii C TOUeYHBbIM 3apsiioM M TOYEeUYHbIM JUIOjeM. DHEeprusi CUCTeMbl MPOBOJHHKOB.
Teopema ToMCcOHa 0 MUHMMYyMe 3/1eEKTPOCTaTUUeCKOU SHePryu.
3.8. Cusibl B 3/1€KTPOCTaTUUECKOM T10J1e. DHepreTuueckuii Metoy, pacueTta 060011eHHbIX cuil. CBsi3b
MeJX/ly BapHaljfield SHepruv U paboToi CTOPOHHHX CHJI B CHCTE€Me MPOBOAHUKOB C TIOCTOSTHHBIMU
3apsiZlaMM WM TIOCTOSIHHBIMK ToOTeHUManamMu. Cuibl, [JeWCTBYIOLMe Ha 3apsifi U JWIO0Jb BO
BHEIIHEeM [10J1e; MOMEHT CHWJ/, [eWCTBYIOLUMX Ha AuNo/b. [IIOTHOCTH CWIIbI, [eMCTBYIOLeU Ha
TIOBEPXHOCTb TIPOBOAHKKA. OObeMHasi JIOTHOCTh CUJTbI B )KUZKOM JIN3/IEKTPUKe.

Pa3zpen 4. IlocTosiHHBIE TOKH

YpaBHeHUs1 TeEOPUU MIOCTOSTHHBIX TOKOB B MPOBOASLLel cpesie. [ paHWUHbIe yCI0BUS [/1s1 IJIOTHOCTH
ToKa. [loHATHe wAeanbHOIO 3VIEKTPOAAa U WAeaNbHOro usosdropa. PopMasnbHas aHaaorus C
3/IeKTPOCTAaTUKOM; TpUMeEphbl €ee UCIOMb30BaHUS [i/Isl peIlleHHsl TOKOBBIX 3azay. [loHsiThe
conpoTuB/eHus1. 3akoH Jkoyssi-JleHua. Toky B KBa3sW/IMHEHbIX TPOBOAHMKAX. 3akOHbI Kupxroda.

Pa3pen 5. Maraurocraruka

5.1. YpaBHeHHsl, ONUCBHIBAKOLMe MarHUTHOE TI0jie ITOCTOSIHHBIX TOKOB. BeKTOpHBIN NOTeHIMall.
YpaBHeHue /1711 BEKTOPHOTO MOTeHLIMasa B OHOPO/HOM cpefie U ero pelieHue. 3akoH buo-Casapa.
5.2. Tlosme mMPOM3BOMBLHOW CHCTEMBI TOKOB Ha OOJIBIIOM pPAcCTOSHUM OT Hee. MarHWTHBIMI
JMMOIbHBIA MOMeHT. [losie MarHUTHOTO UMOJIS.



5.3. CkansipHbld TOTEeHLMaJl MAarHWUTHOTO TMO/s. AHa/JOTUs MeXAy MarHUTOCTaTUYeCKUMHU U
3/IeKTPOCTaTHUeCKUMHU TI0/ISIMU KaK TIPOsiB/ieHre TIPUHL[UIIA JBOMCTBEHHOCTH.

5.4. Tlons, co3naBaeMble HAMarHWUYeHHbBIMU TeJlaMU. 3aMeéHa HaMarHWYeHHOCTH 5KBUBa/TIeHTHLIMU
371eKTpUYeCKMMU TOKaMH WM MarHUTHBIMU 3apsiiaMHu.

5.5. DHeprus U CU/bl B MarHUTHOM Tiosie. [IpesicTaBieHre SHepruM B BUJe WHTerpasa Mo obaacTu
WCTOYHUKOB. OHEprusi CUCTeMbl KBa3WIMHEeNHbIX TOKOB. Ko3adduimeHTbl caMOWHAYKUMK U
B3aUMHOM MHAYKUMU. Cua, JeUCTBYIOLas Ha 371eMeHT KBa3W/IMHEMHOr0 KOHTypa C TokoM. Cuna u
BpaIIAlOLI[{ii MOMEHT, IeMCTBYIOIIe Ha MarHUTHBINA JUMO/b. [1I0THOCTE 0ObEMHOM CUJTBI U TEH30D
HaTsDKeHWW MarHWTHOTO MOJIsl B Cpejie.

Paszpes 6. IlepemeHHbIe 3/1eKTPOMarHuTHbIe nosisA. O01iee onucaHue

6.1. OmmcaHue TMepeMeHHOTO 37eKTPOMarHMTHOTO 1ojisi B obmem ciydae. duddepeHiyansHbie
ypaBHeHHsI BTOPOTO MOPsi/IKa Ji/1s1 3/IEKTPOMAarHMTHBIX Mosiert. OnucaHye C MOMOILbIO TTOTeHLMaIO0B.
YcnoBue kanmbpoBku JlopeHiia. BonHOBBIe ypaBHeHHWs AJisi ToTeHIMasnoB. Bektop [Iepia.
MarsuTHble MOTeHL1albl.

6.2. TI'apmoHuueckue mnponeccel. KomrulekcHass 3anvch 1oeM M ypaBHeHWM Makcsesna.
KomrinekcHas AuanekTpryeckasi MpoHULIaeMOoCTb. CBA3b KOMILIEKCHBIX TOJIEM C TMOTeHLManaMH.
KomrninekcHas teopema IloniHThHra. Teopema efAMHCTBEHHOCTH pelleHHUs ypaBHeHHMM Makcsesia
JJ151 TapMOHUUE CKUX TIOJIeM.

Pa3pen 7. DneKkTpoagHaMMKa KBa3UCTAaLlMOHAPHBIX NPOLIECCOB

7.1. KBa3ucTalMoHapHble MpoLieCChl B TIPOBOASIIMX CpefaX. PacripesiesieHre riepeMeHHbIX To/ield U
TOKOB B TIpoBojsIleM rmonynpoctpaHcTBe. CkuH-3¢dekt. ['paHuuHble ycaoBus JleoHTOBUUA.
OHepreThueckre COOTHOILLIEHUSs P CKUH-3(deKTe.

7.2. KBa3ucraloHapHble MpoLiecChl B KBa3UIMHEHHBIX LIeNIX C COCPeAOTOYEHHBIMU MTapaMeTpaMH.
Bo3MOXHOCTh TpeHeOpe)keHHsl 3ara3/blBaHieM Tiepefiaud B3aUMOJEMCTBUS U BbifieJieHHe 30HBI
KBa3uCTaTuKU. 3akoHbl Kupxroda A/ Lereli ¢ mepeMeHHbIMU TOKaMHU.

Pa3pen 8. BosiHbI B 0JHOPO/JHBIX CpeAax

8.1. OpHOpOoAHBIE W HEOJHOPOJAHbIE TIJIOCKME BOJIHBI B HEMOIVIOIIAKIIeN W30TPOIHOM Cpeje.
OpueHTalusi BEKTOPOB 3/1€KTPUYECKOT0 M MarHWTHOro mnons. [JyucrepcroHHOe COOTHOLLIEHMe.
[Monsipusaiusi BOJHBI, /[JIMHA BOJHBI, (pa30Basi CKOPOCTb, XapaKTepUCTUUECKUM UMIIe[aHC
(BonHOBoe conpoTtvB/aeHue). [IIOTHOCTH MOTOKA 3HEPruMM B IJIOCKOM BosHe. [110ckue BO/HBI B
MOMIOLIAKOLIEeN cpefe.

8.2. HeopHopopHasi m/ocKasi BOJHA KakK CyMNepro3viusi [JBYX OJHODOAHBIX TJIOCKHMX BOJIH.
[Monsipusaiusi mMosisi B TakoW BOJIHE, [/IMHA BOJIHBI, (ha30Basi CKOPOCTb, MOTEPeuYHbl BOHOBOM
VIMIIe/IaHC, TVIOTHOCTh TIOTOKA SHEPTUHU.

8.3. DyIleKTpOMarHUTHBIM BOJIHOBOM Iy4yoK. IIpencraBneHvie B BUze CyNeprno3svLMM OFZHOPOJAHBIX
TUIOCKMX BOJH. MaroyrioBoe (rapakcuaibHOe) MpubikeHre (KBa3WONTHYECKUM TYYOK). 30Ha
reoMeTpUYeCcKoi ONTUKU (TIpoXKeKTOpHasi 30Ha). 30Ha PpeHens U Auddy3rMoHHas 30Ha.

8.4. N3oTpomnHbie cpefbl ¢ BpeMeHHOW Aucnepcueil. CBsisb MeXAy UHAYKLIMEN W HalpsyKeHHOCThIO
nosis. KBasvMoOHOXpoMarrvueckue MpoLecChbl. JHEePrusi MOHOXPOMAaTUUeCKOro ToJjis B Cpefe C
BpEMEeHHON Jucrepcueil. PacrpocTpaHeHMe WMIY/IbCHOTO CWTHajla B Cpefle C BpEeMEeHHOMU
gucnepcueit. I'pyrinoBasi CKOPOCTb M CKOPOCTb 3SHepruu. [Auddy3roHHOe ypaBHeHUe [i/ist
orubaroiiiel uMMysbca. PacribiBaHre UMITy/bCa.

Pa3pen 9. BosiHbI B HEOAHOPOAHBIX U30TPOIHBIX Cpejax

9.1. OTpakeHue U Npe/IOMJIEHHE TJIOCKUX BOJH Ha MJIOCKOM rpaHULie paszena AByx cpef ((hopMyibl
@penenst). HopmanbHoe mnajeHve. BbipakeHue Ko3(duIMeHTa OTpa)KeHWsi uepe3 IIOINepeyvHble
BOJIHOBble uMIlefaHcel. dopmyrna nepecuera umrnefaHca. Vcrnonb3oBaHue ee [0 OTbICKAHUS
K03 duLeHTa OTpPa)KeHWsl OT IUIOCKONapasle/lbHOW MJIaCTUHKW. HakroHHOoe majieHue. Yron
bprocrepa. IloHOe BHyTpeHHee oTpakeHHe. BO3HUKHOBeHVe HeOJHOPOJHBIX IJIOCKUX BOJH IPU
II0JTHOM OTpakeHUU. OTpakeHHe OT XOPOLLIO NPOBOZALLEN ITOBEPXHOCTH U yC/I0BHe JleoOHTOBUYA.

Pa3gen 10. Vi3nyueHune 3aJJaHHBIX MCTOYHMKOB B 0e3rpaHMYHON OJHOPOJHOI H30TPOIMHOMI
cpepe.
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10.1. ®ynkuus ['puHa 1 obiee pelieHre HEOAZHOPOAHOTO BOJIHOBOTO ypaBHeHUs. [IpencraBieHue
TIOTeHLIMasIoB B BU/le MHTerpasioB M0 00/1aCTh UCTOYHUKOB. YC/IOBUE U3TyUYeHusl.

10.2. TIpocTefimasi w3mydaroiasi CHUCTeMa - 3/eMeHTApHbIM 3/IeKTPHUUeCKuii BUOparop (AWmonb
lepiia). OOiiee BbIpa)keHWe [Js1 TIOAS W3My4yeHUsi, CTPYKTypa T0Jisi B KBa3UCTaTHUeCKOW W
BOJIHOBOM 30HaxX. /lnarpaMMa Harnpas/eHHOCTH; CONPOTHB/IEHUEe U3J/TyUeHUsl.

10.3. Ob6111ee npecTaB/ieHHe O/ U3/TyUeHHUs] IPOU3BOJILHOM CHUCTEMbI 3aZIlaHHBIX TapMOHUYECKUX
TOKOB B fla/ibHel 30He. OCHOBHbIe XapaKTepHUCTUKW HalpaB/leHHOCTH U3/TyJaroliel CUCTeMBI.

4. OOpa3oBare/ibHbIE TEXHOJIOTHH

[y peasm3aliii KOMITETEHTHOCTHOTO TOJXO0Jd ¥ CTUMY/IMPOBaHUS CaMOCTOSITe/TbHON PabOoThI
00yyaroIMxcs TpeyCMOTPeHO NPOBeJieHe UHTePaKTUBHBIX ()OPM 3aHSTHM B BU/le CEMHUHAPOB TI0
COBpPeMeHHbIM TpobsieMaM pafinopU3VKU B COYETaHWM C BHeAyAUTOPHON paboTol C 1iesbo
(hopmHpoBaHUs U pa3BUTHs TTPOGECCUOHATBEHBIX HAaBBIKOB 00yUaroIMXCsl.

5. YueOHoO-MeTOAMYeCKOe 00ecrieueHHe CaMOCTOATEe/IbHOH PadoThI 00yUar0IUXCs

1. JInsg camocTosiTe/TbHOM paboThl K KaKAOMY 3aHSITHIO CTY[EeHTaM IIpe/JiaraeTcsl BbITIOHUTh
JIOMalliHee 3a/laHKe B BUJie TIPAKTUUeCKUX 3a/iau. KOHTPO/Ib BBITIOTHEHUST CAMOCTOSITe/TbHOM paboThI
TIPOBOAMTCS B paMKax KaXkKZ0ro MPaKTUYeCKOTO 3aHSTHSI.

2. E)KeHe,E[e]'IbHBIﬁ KOHTDOJIb IMOCEmMdeMOCTHU dyAUTOPHBIX 3aHATHI.

3. ExXeHenenbHO TEKCT KaKJOW MPOUMTAHHOW JIEKUWU TIpefjiaraeTcs CTyAeHTaM  Jjist
CTUMY/TMPOBaHUsI CAMOCTOSITe/TbHOW BHeayJUTOPHOU PabOTHI.

4. CnMcoK BOIPOCOB [/s1 TIPOBeeHHsI TMPOMEXYTOUHOW arTecTaliuM IO WTOraM OCBOEHUs
JIVCLIATI/TUHBI:

1. 3amuch OCHOBHBIX JuddepeHIMaNbHBIX Ofepaliii BEeKTOPHOro aHaiv3a (TpajiueHT,
[VIBEPreHLs], POTOp, JialylaCHaH) C TIOMOILbIO oreparopa ‘“‘Habsma” W B /eKapTOBBIX
KOOp/IMHATax.

2. YpaBHeHue MakcBe/ia B MHTerpaibHOM U quddepeHIaabLHOM Gopmax.

3. T'paHuuHbIe YC/IOBUS AJiS TaHTEHIMAIbHBIX M HOPMAaJIbHBIX KOMIIOHEHT roJieli B o0iiem
ciyuae.

4. 3aKkoH coxpaHeHUs 3apsfia (ypaBHeHHe HeNpepbIBHOCTH) B AuddepeHIManibHON U
WHTerpajibHOM (opmax.

5. 3akoH coxpaHeHus 3Hepruu (Teopema [loliHTHHra) B quddepeHIMaTbHON U UHTErpaabHOM

dhopmax.
6. YpaBHeHuMe MakcBe/sia B KOMIUIEKCHOW opMe; KOMILUIEKCHasl —Ju3jieKTprhUecKas
TPOHULIAEMOCTb.

>

CkuH-3¢ b eKT; TOMIKMHA CKUH-CJT0s (TTyOMHA IMPOHUKHOBEHHST TOKA U T10J1S1 B TIPOBOJHUK).

8. 3amuch BbIpa)KeHUU /i TUIOCKOW BOJIHBI B BEKTOPHOUN ¢opMe W B TMPOEKIUSIX Ha OCH
JleKapTOBOW CHUCTEeMbl KOOP/MHAT.

9. IucnepcUOHHOe ypaBHEHUe [1Jis OHOPOAHOW M/IOCKOUW BOJTHBI.

10. OrnpepeneHvie (a3oBOM U TPYIIOBON CKOPOCTH.

11. 3akoHbI OTpakeHUsi U TIpeJIOMJIEHUs] Ha TJIOCKOM TpaHMLle pasjerna ABYX cpel (3aKOHbI
CHenns).

12. ®opmysisl @peHesis B c/lyyae HOPMa/IbHOIO NafleHus.

13. OGiee BbIpa)KeHWe /i BEKTOPHOTO TIOTEHI[MAasa  3aJ[aHHOTO  pacIpe/iesieHus
TIPOU3BOJIbHBIX BO BDEMEHU U TapMOHUUYECKUX TOKOB.

14. BelpakeHue [jisi BEKTOPHOTO TIOTeHI[Masa 3aJaHHOr0 pacripejesieHusi rapMOHUYeCKHUX
TOKOB B 30He ®payHrodepa.

15. [IuarpaMma HaripaB/eHHOCTH U3ayueHus (110 MOII[HOCTH).



6. DOHA OIEHOYHBIX CPEeACTB [Jisi MPOMEXYTOUHOM arrecTalid MO0 JUCHUIUIMHE,
BKJTIOYAFOIIHIA:

6.1. IlepeueHb KOMIETeHI[HH BBIMYCKHUKOB 00pa3oBaTe/IbHOIM MPOrpaMMbI C YKa3aHHEM
pe3y/ibTaToB o0yueHHsi (3HAHWW, yMeHMH, BJ/IQ/IeHHH), XapPaKTePHU3yIOIIMX 3Tanbl HX
¢opvupoBanus, omicaHue TmoOKa3are/ied M KpUTepHeB OLIEHMBAHUS KOMIIeTeHI[UH Ha
Pa3/IMYHBIX 3Tanax ux ¢GopMupoBaHUs.



IIK-1: CniocobHoCTb cobuparh, 0OpabaTbiBaTh W WHTEPIPETHUPOBATh [JaHHbIe COBPEMEHHBIX
HAyYHBIX HMCC/IeI0BaHUM, HeoOXomumble 1711 (OPMHUPOBAHMS TOAXO/OB, PelleHHi W BBIBOJOB TI0
COOTBETCTBYHOIIMM HAay4YHbIM U MpodeCcCcoHaIbHBIM TIpobieMam

H*g;)‘:"l‘“ OIIEHKN C®OPMUPOBAHHOCTU KOMIIETEHIIVI
Hey/IOBJIeT | y/AOBJIeTB OueHb MpPeBoCx0
K(:lMgl;Te IJI0X0 | gopyrensH | opurens | XOPOLIO xopomro | OT/THUHO Ago
1 o HO
OrcyTcTBUE |YPOBEHb MuHuMaineH |YpOoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUM 3HaHUI HUXKe |0 3HaHU B 3HaHWi B 3HaHUI1 B 3HaHWi B
TeOpeTHUeCK |MUHUMAJIbHBIX | [0y CTUMbIH |00BeMe, o0BeMe, o0neme, o0BeMe,
oro TpebOBaHUii. |ypOBEHb COOTBETCTBY |COOTBETCTBYIO |COOTBETCTBY |[IPEBBIIIAIOL]
3HaHUA |marepuana. |VIMenu MeCTO |3HaHUMA. I011IeM eM I0111eM eM
HeBo3MoxxHO [rpyObIe [HonyiieHo |mporpamMme |mporpamMMe  |[porpamMMe  ([Iporpammy
CTb OL|eHUTh |OILIUOKH. MHOTO MOATOTOBKHU. |IOJATOTOBKU. |[IOJTOTOBKH, |TIO/[TOTOBKH.
TIOJTHOTY HerpyObix  |[omymieHo |JoryiieHo 6e3 ommMoO0oK.
3HAHWH W3-3a OIIMOOK. HECKOJIbKO  |HeCKOJIBKO
OTKa3a oT HerpyObIX  |HeCyleCcTBeHH
OTBeTa. OLIMOOK. bIX OLIMOOK.
OrcytcrBue |[1pu pemenuu |[IpogemoncT |[IpogemoncT |I[IpogmemoncTp |IIpoaeMoHcT |IIpogeMoHCT
MHUHUMAJIbH |CTaHJAPTHBIX |PUPOBaHbl  |pUPOBaHbl  |MPOBaHBI BCE |pPUPOBAHbI  |PUPOBAHBI
BIX YMEHHUI. |3a[au He OCHOBHBIE  [BCE OCHOBHBIE BCE BCE
HeB03MOXXHO [IPOA€MOHCTPH | YMEHUSI. OCHOBHBIE  |YMEHWs. OCHOBHbI®  |OCHOBHbIE
CTb OL|EHWUTh |POBaHbI PetiieHsl YMEHUSL. PellleHbl Bce  |ymMeHwus, YMEHUSI.
Ha/THuue OCHOBHbI® THUIIOBBIE PeliieHbl Bce |0CHOBHBIE peliieHbl Bce |PeltieHbI Bce
yMeHUH YMeHHUSI. 3a71auu C OCHOBHBIE  |3a/lauM. OCHOBHbIE  |OCHOBHBIE
YMeHnus BUieACTBYE |VIMenu MecTo |HerpyObIMM  |3a/jaun C BrinonHensl  [3agauu € 3a/auu.
OTKa3za rpyObIe omrbKaMu. |HerpyObIMM |BCe 3aflaHMs, B |OT/e/IbHBIMH | BBIMOTHEHbI
o0yuarorero (oumoKy. BeImosiHeHsb! [OMIMOKaMU.  |[TTOTHOM HecCyIlecTBe (BCe 3aflaHus,
Cs1 OT OTBeTa BCe 3aJjaHus |BbINoHeHb! |00beMe, HO  |HHBIMH B TIOJTHOM
HO He B BCe 3a/]aHusI, |HEKOTOpBIe C  |HefioueTaMu, |0bbeme Oe3
TIOJTHOM B TIO/IHOM  |HEI0UETAMU. |BBIMOJIHEHb! |HEJ0UYeTOB.
obbeme. obbeme, HO BCe 3a/IaHUs
HEKOTOpbIe C B TIOJTHOM
HeJJ0ueTaMHu. obneme.
OrcytcrBue |(IIpu pemennu |Mimeercs ITIponemoncr |IIpogemoncTp |IIpomemoHcT |[IpomemoHCT
BAaJIeHUs]  |CTaH[ApTHBIX |MUHMMAaJibH |pUPOBAHbI  |MPOBAHbI pPUPOBAHbI  |pUPOBaH
MarepuasoM. [3aJja4 He biii HAbop  |6a3oBbIE 6a3oBbie HaBBIKU MDY | TBOPUECKUH
HeB03MOKHO |TPO/IEMOHCTPH [HABBIKOB /17151 |HABBIKY TIPH |HABLIKY MPU | pelleHnH TIOAXO0[, K
HaBniky | OUeHHTE POBAHbI pelieHus peleHun peleHrH HEeCTaH/IapTH | peleHn o
= |Hamunume 6azoBbie CTaHZAPTHBI |CTAHJAPTHBI |CTAHAAPTHBIX |bIX 3a/1au Oe3 |HecTaHjapTH
HaBBLIKOB HaBBIKH. X 3afiau ¢ X 3374 C 3azau be3 OUIMOOK M [bIX 3374
BCiefcTBUe |VIMenu Mecto |HEKOTOPBIMH |HEKOTOPBIMH |OIIHMOOK U HeJ[0UEeTOB.
OTKa3za rpyOble HeJJOUeTaMHU |He/J0UeTaMU |HeJ0UYeToB.
00yuaro1Lero |omuoKy.
Cs1 OT OTBeTa
[MTxana
OLIEHOK T10
TIPOLIEeHTY
MPaBUIbHO
BbinosiHeHH| 0 —20 % 20-50% | 50-70% | 70-80 % 80-90% | 90-99 % 100%
BIX
KOHTPOJIbH
BIX
3a/laHuM




6.2. B cooTBeTCTBMH C Yy4eOHbIM IUIAHOM MOJTOTOBKH IIpe[yCMOTPeHa mporeaypa
arrecraiuu odyvarmwimuxcs B popme 3K3amMeHa B KOHIe ceMecTpa.
Ilnsi  OLeHKA pe3yabTaToB OOy4yeHUs] CTYAE€HTOB TIPUMeHsieTCs ceMuOa/ulbHasi —IKasa
OLleHUBAaHUSI.
6.3. Kpurepun u mnponegypbl OLeHHBAHHA pe3y/IbTaTOB O0y4YeHHs 1O JAUCIUIUINHE
(Moay/10), XapakTepu3yOLIMX 3Tanbl (JopMuUpoBaHus KOMIIeTeHIMI
[lnsi olleHMBaHUSI pe3y/lbTaTOB OOyueHHs B BHJE 3HAaHUM W YMEHHUM HCIO/Ib3yeTCs

WHUBHya/ibHOe cobecejoBaHWe 10 [JBYM TeOPETUYEeCKWM BOMpocaM Ousera, B KOTOPOM

o0yuaroieMycs TIpe/ijIaraeTcsi U3/I0KUATh YaCTh U3 ABYX pa3ziesioB COAepKaHUs AUCLUTIIAHBI.
[nsi olleHWBaHUsS WTOTOB OOy4yeHHsI B BUJe YMeHUW U BaJileHUH HCTIONb3YHOTCS

TIpaKTUUeCKUe KOHTPOJIbHBIE 33/laHus B BUe KPaTKoW ()OpMY/IMPOBKU [IeHCTBUI, KOTOPbIe CielyeT
BBITIOJIHUTL ISl TIOIyUeHUWs] pelleHusl TIpe[JyIoKeHHOW 3aflaud, WA ONMCaHUs O0XKUaeMOoro
pe3ysibTaTa pellieHus TipeJjiaraeMon 3a/jauu.

6.4. TumnoBble KOHTPOJIbHBIE 33/[aHUsI WM UHbIE MaTepUaJIbl, HEO0OX0ANMBbIe /ISl OLIeHKHU
Pe3y/IbTaToB 00yuUeHHs], XapaKTepH3YIHX 3Tanbl ()OPMUPOBAaHHUA KOMIIETeHIUI U (/M) /ISt
HUTOr0BOr0 KOHTPO,Is1 CpOpMHUPOBAHHOCTH KOMIIETeHLINH.

ITprmep sK3ameHalMOHHOTO Ousera:

Borpoc 1. OmnmcaHWe MepeMeHHOTO 3JeKTPOMAarHWUTHOTO TIo/ii B 0OIeM  ciydae.
IuddepeHLianbHble ypaBHeHUs1 BTOPOTO MOPsAKaA /1/1s1 3/IEKTPUUECKOT0 U MarHWTHOTO T0JIeH.
Bormpoc 2. ®yukuusa I'puHa U o0Imee perieHrde HeOJHOPOJHOIO BOJHOBOTO YPaBHEHHS TIPU
rapMOHUUECKOM 3aBUCUMMOCTU OT BpeMeHM. [IpescTaBieHre BeKTODHOIO MOTeHIMana B BUJE
MHTerpaJia 1o 006/1acT UCTOUHUKOB. YCIOBHE U3TyUeHMUsl.

3agaua: HaiiTu pacripeieieHrie TePeMEHHOrO  IeKTpuueckoro mons E(x)e™ BHyTpu
TIPOBOASLLIETO TJIOCKOTO /IO TOMIUHBI d C TIPOBOJUMOCTBIO 0>>@ W MAarHUTHOMN
MpoHULaeMoCTbi0 L. Ha opHOM rpaHuie cios (x=-a) 3a/JaHa aMIUIMTy[a TaHreHLMaJIbHOU
KOMIOHeHTh!I Tionist E,(-a)=E,, a Ha gpyroi rpanulie (x=0) 1eXuT njeanbHO MPOBOASILMMN JIUCT.
M306pa3uth rpathuuecku «MOMeHTalbHble CHUMKW» TI0JIST /1S IByX C/TydaeB: a>>8 u a<<d (8 —
TOMIMHA CKUH-CJIOS1 B TIPOBOJIHUKE).

6.5. MeToguuecKue MaTepHuaibl, ONpee/AIINie NPoLeAyPbl OLleHUBaHMS.

1. Bonxoeckast O.B., TopbyHoB A.A., I'puboga E.3., I'ps3Hosa U.1O., Kanunua A.B., KaHakos
O.W.,. Kopuarux A.b., Manyunos B.H., Munosckuii H./I., ITaBnos U.C., CaBukuH A.IL.
MetoiruecKrie MaTepualibl 1o orpe/ie/ieHU0 MpoLieyp OlleHHBaHusI C(hOPMHUPOBAaHHOCTH
KOMITeTeHI[WI: YueOHO-MeToanuecKoe rmocobue. — Hyxkuauii HoBropoa: Hikeropogckuit
rocyHuBepcuTet, 2017. — 26 c. [SnekrpoHHbIi pecypc]. URL:
http://www.unn.ru/books/met files/met mat Mil.pdf.

2. TTerpoga 1.3., OpsioB A.B. OueHka c)OpMUPOBAHHOCTH KOMITETEHIUH. Y UeOHO-MeToJruueCcKoe
nocobue. Hwkuuii HoBropog: HHI'Y, 2016. 48 c.

7. YuebOHoO-MeTOAMYeCKOe H uH(opMaLlIOHHOE obecreyeHue AUCLIUI/IMHBI
«JNIeKTPOAUHAMHUKAY.

a) OCHOBHasl JINTeparypa:

1. Hukonbckuii B. B., Hukonbckas T. Y. - OneKTpoguHaMUKa U pacripoCTpaHeHWe DaJuOBOJIH:

[yueb. mocobue aid paiioTexH. crielidanabHOCTel By30B]. - M.: Hayka, 1989. - 543 c. (8)

Baitniureiis JI. A. - DyieKTpOMarHUTHbIe BosiHbL. - M.: Pasivio u cBsizb, 1988. - 440 c.(1)

3. Jlanpay, JI.[I. Teopetuueckas ¢usuka. T.8 DeKTpofuHaMUKa CIUIOMIHBIX Cpef]. [D1eKTPOHHbIN
pecypc] / JI.II. Jlanzay, E.M. JIudimmiy. — OneKkTpoH. gaH. — M. : @usmataut, 2005. — 656 c.
— Pexxum poctyma: http://e.lanbook.com/book/2234 — 3ar. ¢ skpaHa. (4)

4. BackakoB C. WM. - OCHOBBI 3/1eKTPOANHAMUKHU: [yueb. mocobue /i/isi paJuoTeXH. Criel[ialbHOCTeN
By30B]. - M.: CoBeTckoe paano, 1973. - 248 c.(5)
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https://e.mail.ru/cgi-bin/link?check=1&refresh=1&cnf=681549&url=http%3A%2F%2Fwww.unn.ru%2Fbooks%2Fresources.html&msgid=14960839570000000903&x-email=mil1940@mail.ru
http://www.lib.unn.ru/php/details.php?DocId=80719
http://www.lib.unn.ru/php/details.php?DocId=80719
http://www.lib.unn.ru/php/details.php?DocId=76160
http://www.lib.unn.ru/php/details.php?DocId=80695
http://www.lib.unn.ru/php/details.php?DocId=80695

5. Tonpgmrerid JI. /1., 3epHoB H. B. - DyieKTpoMarHUTHLBIE 110718 Y BOJHBL. - M.: CoBeTCKoe pajivo,
1971. - 662 c.(4)

6. TamMm, M.E. OCHOBbI TeopuM 3/1€KTpUUeCTBa. [D/1eKTPOHHBIN pecypc] — OJIeKTPOH. JaH. —
M. : ®usmatiut, 2003. — 616 c. — Pexxum goctyna: http://e.lanbook.com/book/2333 — 3arn.
c 9kpaHa. (16)

7. Tunbpen6ypr, B.B. COOpHMK 3aZiau 10 37eKTpoAWHaMuKe. [DeKTpoHHBIM pecypc] / B.B.
I'unbaenbypr, M.A. Musiep. — DnekTpoH. AaH. — M. : @usmatiut, 2001. — 163 c. — Pexxum
noctyna: http://e.lanbook.com/book/48209 — 3arn. c skpaHa. (10)

0) Jono/THUTE/IbHAsS JINTepaTypa:

1. xekcoH /1. - Knaccuueckas anekTpoguHamuka. - M.: Mup, 1965. - 702 c.(4)

2. IlanoBckuyi B., @unmunc M - Knaccuueckad snekTpogvHamuka. - M.: dusmarrus, 1963. - 432 c.
4

3. BarermH, B.B. COopHUMK 3afad 10 9/MeKTPOAWHAMUKE ¥  CIelWaJbHOW  TeOpuH
OTHOCHUTE/IbHOCTU. [DnekTpoHHbIM pecypc] / B.B. bareirun, U.H. TonTeiruH. — D/1€KTPOH. /aH.
— CII6. : Jlans, 2010. — 480 c. — Pexxum poctyma: http://e.lanbook.com/book/544 — 3arm. ¢
sKpaHa. (1)

8. MarepHua/jibHO-TeXHHUYECKOe o0ecreyeHrne JUCHUTUTHHBI

AyputopHeii ¢ong HHI'Y, yuebGHoe U yueGHO-HayuHOe slabopaTopHOe 00Opyz0oBaHHE B
COOTBETCTBMM C TIPOrpaMMOM J/1abOpaTOPHOTO TMpaKTHKyMa /il BBITIOJTHEHUSI O0yYarOL[UMUCS
71ab0paTOPHBIX 3aHATHH B PaMKax paZiiopU3nUIeCcKoro MpakTHKyMa.

[Tporpamma cocTaBnieHa B cooTBeTcTBUU ¢ DefepanbHbiM OC HHI'Y ¢ yueToM pekoMeHZALMiA
u OIIOIT BIIO mo HampaBnenuto noarotoBku 02.03.02_«PyHpaMeHTanbHas WHbOpPMAaTWKa U
HMHGbOpPMAaI[MOHHEIE TeXHOIOTUMY, KBaTU(PHUKAIHS - OaKaiaBp.

ABTOp NporpaMmmsl FOpacosa H.B.
Perjenszent I'aBpunenko B.T.
3aBeaytoiuii Kadenpoi, npoo. Kyzpun A.B.

ITporpamma ozoOpeHa Ha 3ace/jlaHUH MeTONUeCKO KoMuccun Pasuodusndeckoro
¢axynbTeta. IIpoTokos 3aceaHNs MeTOAMYeCKOM KOMUCCUU paguodr3ndecKkoro (akyabreTa

ot 25 deBpansg 2021 Ne 01/21.
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