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1. HEJIH OCBOEHUA INCIHUIIJIMHBI

HeHBIO OCBOEHUS JUCIHUILIMHBI TexHUuecKas JICKTpOJHMHAMKKa U paclpoCTpaHCHHUE pavo-

BOJTH siBJIieTCs (DOPMHUPOBAHKME HABBIKOB IPHMEHEHH OCHOBHbIX MOJIOXKCHHH TEOPHH dJIEKTpOMar-

HUTHOTO TOJIS JUTs perieHus 0a30BhIX 3a/1a4 TEXHHUCCKOH JICKTPOJHHAMHUKH, obecnieuenue GyHna-
MEHTAILHOI IOATOTOBKH CIIEIHATACTA, HEOOXOIMMOM /IS CO3/IaHUA K IKCIUTyaTallid YCTPOMCTB U
CHCTEM, OCHOBAHHBIX HA HCITOJIb30BAHUH JIEKTPOMATHUTHBIX BOJTHOBBIX IIPOLIECCOB.

3ajauy: MOArOTOBKA B 00J1aCTH TEXHHUYECKOH 3J€KTPOAMHAMUKH IS IPOPECCHOHAIBHON NeaTeNb-
HOCTHU CHELMANMCTA: HayYHO-HCCIIEA0BATENBCKON, TTIPOEKTHOH.

2. MECTO JUCUHUIIJIUHBI B CTPYKTYPE OIIOII

Jucrruinna TexHudeckast 31eKTpoAMHaAMMKa M paclpOCTPAHEHHE PaAMOBOIH OTHOCHTCS K 4acTH,
(opmupyeMo#t yuacTHHKaMH 00pa30BaTEIbHBIX OTHOIICHHUH.

3. INIAHUPYEMBIE PE3VJbBTATBI OBYUEHHUA 110 TUCHUILIMHE

[lnaHupyemble pe3yibTaThbl

O6y‘-ICHI/Iﬂ no JUCHHUIIIIHUHE,

COOTHECEeHHBIE C IJaHHPYCMLBIMHA

pesynpratamMy ocsoenus OITOII (komnereHUsIMA U HHAHKATOpaMHu JOCTHKEHUS KOMIIETEHIIHH )

dopmupyemble
KOMIETEHLHH

(kon, conepkanue
KOMIETEHLIMH)

[lianupyemMbie pe3yabTaTbl 00yHEHHS MO AWCLIMITIMHE, B
COOTBETCTBHH C HHOWKATOPOM HOCTHIKEHHA KOMIETEHUHU

HWHaukaTop AOCTHHKEHUA
KOMTIETEHLIMH
(k00, codepoicanue UROUKamopa

H

PeaynbtaThl 00yueHus no
OUCUMIUIAHE

HaumeHoBaHue
OLIEHOYHOTO CpeAcTBa

YK-1. Cnocoben
OCYLIECTBIIATH
MOKMCK, KpHTHYEC-
KWW aHaIu3 U
cuHTe3 Hpopma-
UM, TPUMEHSTH
CUCTEMHBIH I0/I-
X0 AJIs penie-
HHS MOCTaBJICH-
HBIX 3a4a4.

YK-1.1. 3HaeT npuHUUIIBI
cOopa u 060061meHus nuudop-
MaluH.

VK-1.2. YmMmeeT cOOTHECTH
Pa3HOPOHbLIC ABICHUS K CHC-
TEMaTH3UpPOBaTb UX B paMKax
u3bpaHHbIX BUA0B Npodeccu-
OHaJIbHOM JEATE/ILHOCTH.
YK-1.3. Brnageer HaBbIKaMu
HaY4HOrO MOUCKa U NPaKTH-
yeckoi paboTel ¢ HH(pOpMa-
LHMOHHBIMY HCTOYHHKAMU; Me-
TOAAMH MPUHATHS peLLeHHH.

3HaeT OCHOBHBIE IT0JIO-
YKEHHS TEOPUX BOJIHOBO-
JIOB U K0J1e0aTe/bHBIX CHU-
CTEM, YCIIOBUS pacipocCT-
paHEHHS IEKTPOMArHUT-
HBIX BOJH B aHU30TpPOII-
HBIX cpejiax, 0CoOeHHOC-
TH pabOTHI PAIUOJUHUI B
HEIIOCPEICTBEHHOH Ou-

| 30cTH OT 3eMHOH [1OBEPX-

HOCTH.

YMeeT IPUMEHATh OCHO-
BHBIE TIOJIOKEHUS TEOPUH
HaMpaBJIsIIOLMUX U KOJe-
OaTeNbHBIX CUCTEM IS
aHaJIM3a BOJHOBBIX NIPO-
1€CCOB B OCHOBHBIX JIM-
HHUAX Nlepeaayu 1 00beM-
HBIX pe30HaTopax, aHajlx-
3UpOBATh OCOOEHHOCTH
pacIpoCTpaHEHHUs 3JIEK-
TPOMAarHUTHBIX BOJH B
AHU3O0TPONHBIX Cpeaax;
HCIIONB3Ys 3HaHUs O Qu-
3UYECKUX NapaMerpax 3e-
MHOH [OBEPXHOCTH M aT-

Omnpoc 1o nporaeH-
HOMY TEOPETUYECKO-
My MaTepHuany.
TecToBBIE BOIPOCHI.




Moc(epsl, BEIMOJIHATE
OIIEHKY YCIIOBUH pacipo-
CTpaHEHUs PaJIHOBOIH B
3€MHBIX YCIIOBHUSX.
Baaneet metojiaMu aHa-
1133 BOJIHOBBIX IIPOLIEC-
COB B OCHOBHBIX THIIax
JMHUH niepenaydn U 00b-
€MHBIX PEe30HaTOpax, cIo-
cobamu onucaHus pacn-
pOCTpaHeHHUsl paJuoOBOJIH
B AHU30TPOIHBIX Cpeax
U €CTEeCTBEHHBIX yCOBU-
fX.

[TIK-2. Cnocoben
MPOBOJMUTE Hpe-
MIPOCKTHYIO IO~
TOTOBKY CHCTEM-
HOTO [IPOEKTA Te-
JEKOMMYHHKaITH-
OHHOM CHCTEMBL.

[TK-2.1. 3HaeT coBpeMeH-
Hble TpeOOBaHUs MO MPO-
U3BOJUTENHHOCTH, TOCTY-
MHOCTH, O€30IacHOCTH, Ma-
clITabupyeMOCTH, UHTET-
paLuy TEXHOJIOTHH, yIIpa-
BIISIEMOCTH CHUCTEM CBSI3H
(TenekoMMyHUKal Ui ).
[1IK-2.2. YMeeT onpenenstsb
3aJa4i, pelaeMele ¢ IIoMo-
LB HH(POKOMMYHHUKAITHO-
HHOM CHUCTEMBI U OXKKae-
MBbIE PE3YILTATHI €€ HCIIOJIb-
30BaHHUsL.

[1K-2.3. Braneer HaBbIKam¥ |
CPaBHUTENBHOrO aHallu3a u
OTIPE/ICIIEHUs] PUCKOB, CBSI-
3aHHbIX ¢ peanusaluel pas-
JIMYHbIX BApUaHTOB.

3HaEeT COBpPEMEHHbIE TEO-
peTUYECKUE U DKCIEepPH -
MEHTaJIBHBIE METOIBI UCC-
JEN0BaHMH 3JIEKTpOMar-
HUTHEIX BOJTHOBbIX IO -
LECCOB B HAMPABSIOLIMX
U KOJcOaTeIbHbIX CHCTe-
Max, THPOMarHUTHBIX
cpejlax, Ha3eMHBIX pau-
OJMHHMSIX C LICJIBIO CO3Ma-
HHS HOBBIX IIEPCIEKTHB-
HBIX CPEACTB HHPOKOM-
MYHUKallMH, UCIIOJIB30-
BaHHUIO U BHEJIPEHUIO pe-
3yJBTaTOB UCCJIEI0BAHUMA.
YMeeT NpUMEHSTE COB-
PEMEHHBIE TEOpETHYEC-
KHE U SKCIIEPUMEHTANIb-
HBIE METOJIBI HCCIEeN0Ba-
HUH 3JIEKTPOMArHATHBIX
BOJTHOBBIX IIPOLIECCOB B
HaIPaBJSIFOLINX U KOJIE-
OarenbHEBIX CUCTEMax, I'i-
POMarHUTHBIX Cpeaax,
HA3eMHBIX PaJIHOJIMHUAX
C LEJBIO CO3IaHHs HOBLIX
NEPCIEKTUBHBIX CPEACTB
UH()OKOMMYHUKAIIUH, HC-
TIOJIB30BAHUIO U BHEIpE-
HUIO pe3yIbTaTOB HCCIIE-
JOBaHUH.

Bnaneer coBpeMeHHBIMU
TEOPETHYECKHMHU U IKC-
NEPUMEHTAIBHLIMH METO-
JlaMH UCCNEN0OBAHUN 371€-
KTPOMAarHUTHBIX BOJIHO-
BBIX IIPOLIECCOB B HAlpa-

Jlabopatopnsie pabo-
ThI ¢ (PUBHYECKUM U
BUPTYyaJIbHBIM 000pY-
JIOBaHHEM.

Otuet o npakTuye-
CKOM ITOATOTOBKE.
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( BIISFOIIAX U KoJylebaTelb-
HbIX CUCTEMax, THpoOMa-
THUTHBIX CpPEJlax, Ha3eM-
HBIX PaauOIUHUAX C Le-
JIBEO CO3JAHHs HOBEIX II€-
PCHEKTHBHBIX CPEACTB
HH(OKOMMYHHKAIHH, HC-
[OJIb30BaHUs U BHEOPE-
HHUS pe3yabTaTOB HUCCIIE-
JIOBaHHMH.

4. OBBEM U CTPYKTYPA JUCHHUILIJIMHBI

Tpya0eMKOCTb JUCUMIUTHHBI COCTaBIMeT 5 3aueTHBIX eaunul, 180 yacos.

TemaTHuecKkuH NJ1aH
¢popma o0yuennst — ouHasn

Konrakrhnas pabora Dopmbl
obyuaroumxcs TeKYLUEro
C neaarorn4€CKum KOHTpOJi14
& paboTHHKOM o yCIEeBaeMOCTH,
(=3 <
|5 | =z |3 |3 dopER.
He / £ g E 5 g § & | TIPOMEXKYTOHHOT
anMeHOBaHHE TeM W/Wu 3 g = © S| 58 ATTECTALAN
pa3aeloB/TeM AUCLUMIIHHbI é = = S g s ¥ £ & | (no cemecmpam)
) = 2 3 2 Q| &
5| 2| §| E| 85| 2
T o 3 g | 2R 3
q = = [¥) )
= 8 | =R .
AR
o, < hS)
= = ©
Beenenue. OGwuue coiictBa | 4 ! 1 1 4
HaIlpaBJIsIEMbIX BOIH. + 2 1 1 4
' 4 3 1 1 4 1 4
Hanmpapasitowue CTpyKTypsl. | 4 4 1 ] 4 1 4
4 5 1 1 1 4
[lepenaua 3y1eKTPOMarHuT- 4 6 1 1 1 4 PeiiTutr-
HOM 3HEPIruM MO Harpas - KOHTpOJb 1
JNSIOLIMM CTPYKTYPaM. 4 7 1 1 1 4
KonebarenbHble CHCTEMBI 4 1 1 4 1 4
PacnpocTpadenue 31eKTpo- 4 ] 1 4 1 4
MarHUTHBIX BOJIH B aHU30- 4 10 1 1 1 5
TPOIHBIX CpPeaax.
KomimbioTepHbie MeTOABI pe- | 4 11 1 1 I 5
HICHHUs 3a]1a4 37eKTpOo/IUHa-
| MHKH.




7 | Teopus ueneit CBY 4 12 l ] 1 5 PeliTuur-
KOHTpPOJb 2
8 | Jluneitnsie ycrpoiictea CBU | 4 13 1 1 1
PacnpocTtpanenue 4 14 | 1 2 I 5
PaaroBOJIH B CBOOOIHOM
IPOCTPAHCTBE
10 | PacnpocTpaHenue 3eMHBIX 4 15 1 1 1
panvoBOIH 4 16 ! 1 1
11 | Dnexrpudeckue napaMeTpsl | 4 L7 I 1 1
3eMHOH atmMocdepbl
12 | PacmipocTpaHeHue 4 18 I 1 I 5 PeiTuHr-
pafMOBOJIH B 3€MHOH KOHTpOJIb 3
atMocdepe
Bceero 3a 4 cemectp: 18 18 18 81 Ok3ameH (45)
Hanuuue B aucunnnune KIT/KP -
HTOro no agucUMMIIMHE 18 18 18 81 Dk3ameH (45)

CoaepskaHHe JIEKIIHOHHBIX 3aHATHH N0 JHCOHILTHHE

Paznen 1. Beenenue. OOmiue CBOMCTBA HANIPABIISIEMBIX BOJL.

Tema 1. Hanpaprsiroluue cTpyKTyphbl ¥ HalpaByisieMBIe BOJIHBL.

Knaccndukanus nanpasnsromux crpykryp. Knaccuguxanus HampasiseMbIx BosH. CBs3b MEXKIY IIPo-
JIOJIBHBI ¥ MIONEPEYHBIMU COCTABIISIOIIMMH T0JIEH B perysipHOil Hanpapsoiel crpykrype. . Kputu-
gecKast 4acToTa.

Tema 2. O0ume cpoiictsa BosiH T, E, H THIOB B HaIIpaB/sitoOILEH CTPYKTYypeE.

[Tonepeynble 3MEKTPOMArHUTHBIE BOJHBI. JJIEKTPUUECKUE BOJIHBI. MarduTHbIE BOJHBL

Tewma 3. CkopocTb pacmpocTpaHeHusi 3Heprud. | pynnosast ckopocTb. MOLIHOCTB, EPEHOCUMAs IIEKTPO-
MarHuTHOH BOJIHOH 110 JIMHUH TI€pelavH.

XapaxTepucThKa NepeMelleHHs HerapMOHUYECKUX CUTHAIOB. | pyIoBas CKOpOCTh B HapaBJIsIOLIUX
cTpykTypax. CKOpOCTh pacpOCTpaHEeHHs SHEPIUH rapMOHHUECKUX BOJIH B JIMHUAX Nepefaun. [Tonnas
MOIIHOCTB [IepeHOCUMasl Yepes3 MOoMepeyHOe CeUeHNe TMHUY TIepeaadn.

Paznen 2. Hanpasnsitolue CTpyKTyphbL.

Tema 1. [IpsMOyrosibHBIN BOJHOBO/.

Peruenue rpaHHYHOM 3a1a4u JUIs IPSIMOYTOJIBHBIX BOJTHOBOJAOB. CTpYKTypa U cBolcTBa mojel. Tunsl BoJH,
Jucriepcus., GazoBas CKOPOCTh U CKOPOCTD paclpocTpaHeHHs SHEPTUK BOJH B BOTHOBOZAE. OCHOBHOH THIT
BOJIHBL.

Tema 2. Kpyrneiii BOIHOBOA.

Perienue rpanuyHoi 3aa4u Julsl KPYIrabIX BOJHOBOJOB. CTpyKTypa U cBOMcTBa nosei. THIBI BOH,
aucnepcust, $azoBasi CKOPOCTh H CKOPOCTD PaclpOCTPaHEHNMs SHEPTHH BOJIH B BOTHOBO/IE. OCHOBHOM THIT
BOJIHBIL.

Tema 3. Toxy Ha cTeHKaxX IIPSAMOYTOJILHOIO U KPYIJIOrO BOJHOBO/IOB.

Toku B IpsAMOYroIbHOM BOJIHOBOZE C BOJIHOM H, . Toku B KpyriiomM BonHOBOAE ¢ BONMHOM H,,. Toku B

KPpyIJIOM BOJIHOBOZAEC IIPH paclIpOCTPaHCHHUH BOJIHEBI HDIL'

Tema 4. BonHBI B KOAKCHAIBHOM JIMHUH.
Pelnienye rpaHuuHOM 3a1aum Uist BonH T B koakcuambHo# miuHuK. CTpyKTypa 1osisi ¥ cBoiicTsa Boid T B
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KOaKCHaIBHOM JinHUU. BomHoBoe conpoTuBieHye. BoHBI BBICIINX TUIOB B KOAKCHATBHOMN THHUY.
Tema 5. IlnanapHbie THHAY Nepeiayun.
CTpyKTypa ¥ CBOMCTBA BOJIH B MUKPOIIOJIOCKOBO#M, LIEJIEBOH M KOILIAHAPHOH JIMHHUAX NEpeaadu.
Tema 6. JlunuH NOBEPXHOCTHBIX BOJIH.
3ame UBIoLIMe CTPYKTYphL I10BEpXHOCTHBIE BOJIHBL HAll CJI0EM JAM3JIEKTPUKA U peOPHCTON MOBEPXHOCTBIO.
Paszen 3. [lepenaya sHepray 110 HANPABIAIOIIUM CTPYKTypaM.
Tema 1. TpeOoBanus, IpeAbsABIsSeMbIe K IHHUIM I1€pEIaH.
OJ1HOBOJTHOBBIH W MHOTOBOJIHOBBIM PEXXMMBI pabOTh! JIMHUHU TIepeiadd. DNEKTpUYecKas NpOYHOCTb.
Tennooii mpodoii. [Ipeaenbras U 1omycTuMas MOIHOCTb.
Tema 2. 3aTyxaHus B JIMHUAX TI€PEIAYH.
Koshduupent 3aryxanus. 3aTyxaHue, Bb3bIBAEMOE OTEPSMHU B CPE/IE, 3ANOISIOMEH JTMHUIO EPEAAYH.
3aTyXaHue, BEI3LIBAEMOE NIOTEPSAMHE B METAUTHYECKHX TTPOBOJAHUKAX JTHHHUH IEPENa|H.
Tema 3. Konueniys napuuanbHbIX BOJIH.
TpaKToBKa HAMPABJISEMBIX BOJIH B JIMHKSX NIEPE/Iau Ha OCHOBE NaplyanbHbix T-BOMH, pacrpocTpa-
HSTFOLIMXCH T10 JIOMAHBIM TPASKTOpHsM. PacueT xapaKTepiuCTHYECKOTO COPOTHBIEH!S 1 (pa3oBoi
CKOPOCTH B COOTBETCTBHH C KOHUEILIHUEH.
Tema 4. [lepenaya sHEpruH Mo NpAMOYroJIbHOMY BOJIHOBOAY.
MOLLUHOCTB, TIEPEHOCHMasT TI0 BOJIHOBO/LY. 3aTyXaHHe IEKTPUYECKHX BOJIH. 3aTyXaHHEe MarHUTHBIX
BOJIH.
Tema 5. Ilepenaua sHepruy 1o KpyrioMy BOJTHOBOLY.
MOILIHOCTS, HEPeHOCHMast IO KPYTJIOMY BOJHOBOAY. 3aTyXaHHe dEKTPUUECKHX BONIH. 3aTyXaHue
MarHUTHBIX BO/IH. OCOOEHHOCTb 3aTyXaHus BOJH H.

Tema 6. [lepenaya sHEPrUHM M0 KOAKCUATILHOMN JIMHUH.

MoIHOoCTb, IepeHOCUMast 10 KOaKCHaIbHOH TMHMK. OITUMU3AIMS JIMHUY JULA [ICpeayl MakcuMalb- HOM
MOLIHOCTH Y /11 MUHEMAJIbHBIX NOTePb. JIMHUA ¢ YaCTHYHBIM JUIICKTPHYCCKUM 3all0IHEHUEM.

Pasnen 4. KonebarenbHble CHCTEMBI.

Tema 1. DBoIOLMSL 3JIEKTPOMArHHTHBIX KOIEOaTeNbHBIX CUCTEM [IPH [TOBBINIEHUHU YaCcTOTHL.
KosebarebHbIE CHCTEMBI HA COCPENIOTOUEHHBIX dneMenTax. OObeMHBIe pe3onaTophl. KosiebarenbHbie
CHCTEMBI Ha AJIEMEHTAX C pacIipee/ICHHbIMHU [1apaMETPaMHU.

Tema 2. O6BEMHbIH PE30HATOP U3 OTPE3Ka IPSAMOYTONILHONO BOTHOBO/IA ¢ BOIHOM H, .

PellleHne rpaHuyHOL 3a1a4u 7Is pe30HaTOpa U3 OTpe3ka MPAMOYToJIBHOIO BOIHOBO/a. Pe3oHaHCHas
JIIMHA BOJIHB] M TUIl KojieGanuii. CTpyKTypa [oJisl ¥ CTPYKTYpa MOBEPXHOCTHLIX TOKOB Ha CTEHKaX pe-
30HATOpA.

Tema 3. O0mas 3ana4a o KojeOaHusIX B IPAMOYTOJILHOM PE30HATOPE.

Turs! koebanuii. COBOKYIIHOCTh PE30HAHCHBIX YacTOT KOJIEOaHUH B MPAMOYTOIBHOM PE30HATOPE.
Krmaccudukatus tinos kosnedaHui.

Tema 4. O6uuas 3a1a4a o KojieOaHHsIX B UMIHHIPHYECKOM PE30HATOPE.

Tuns! koneGanuii. COBOKYIIHOCTE PE30HAHCHBIX YaCTOT KOJIeOaHUH B IWIHHIPHIECKOM PE30HATOPE.
[Mpocreiime Tunel konedanui (Eqqe Hagg Hyqy )

Tema 5. CriocoGe! BO30YKIEHHS ¥ BKIIOUEHUs: OOBEMHBIX PE30HATOPOB.

Bo36ykaeHue pe3oHaTOPOB € OMOLIBIO MEKTPHYECKOr0 M MATHUTHOTO H3lyyaTesiell. AACOPOLHOHHbIN 1
MPOXOHOM Cr1ocod BKIIOYEHHUS PE3OHATOPOB.

Tema 6. JIoOpoTHOCTH OOBLEMHBIX PE30HATOPOB.

CobGeTBeHHas I0GPOTHOCTD pe30HaTopoB. UHTerpanbHoe BEIpaXeHHeE 11 J0OPOTHOCTH. 3aBUCHMOCTb



HOOPOTHOCTH OT TeOMETPHYECKHUX PA3MEPOB H 3JIEKTPOIMHAMUYECKUX [1apAMETPOB CPeJibl, 3al0JIHs- FOIIeH
pesonarop. Harpyxennas 100poTtHOCTE. JIpyrue THIlbl pe30HATOPOB.

Pasnen 5. PacnipoctpaHeHue 31eKTPOMArHATHEIX BOJIH B aHM30TPOITHBIX Cpeax.

Tema 1. PacipocTpaneHye THHEHHO NOJAPH30BAHHBIX 3TEKTPOMArHUTHBIX BOJH B HAMArHHICHHOM
(beppuTOBOH Ccpene.

DeppuThl 1 UX cBOHCTBA. B3auMoeHCTBHE 2JIEKTPOHA € NOCTOSHHBIM MATHUTHLIM  TIOJIEM. [Ipeueccus
31eKTpoHa. PacripocTpaHenue IMHEHHO MOSIPU30BaHHBIX BOJH B TMPOMArHUTHO#H cpezie. TeH30p MarHUTHOH
npoHuLaeMoctH (eppura.

Tema 2. PacnipocTpaHeHHe BOJiH ¢ KPyroBoil MoNspH3auyei B HaMarHu4eHHOH (eppUTOBOH CpeELE.
MarsuTHas OPOHHULIIAEMOCTH HaMarHU4eHHOM (PeppUTOBOM Cpe/ibl IPY PacrpOCTPaHEHHUH BOJH C Kpy-
roBoii nospusaiyeil. PeppoMarHuTHBIA pe30HaHC.

Tema 3. Dddext dapanes B 1POJOILHO HAMATHHUEHHOH (HeppuTOBOY Cpese.

PacnipocTpanenue B poJoJibHO HaMarHM4eHHO! (peppuToBO# cpene JIMHEHHO MOJIIPU30BAHHOM BOJTHEL
TToBOPOT IIOCKOCTH IOJLIPU3ALIHH JIMHEHHO NOJIAPH30BAHHO!N BOJIHBI [IPH PACPOCTPAHCHNUH B IIPOIOJIBHO
HamarHH4yeHHOM deppure.

Tema 4. DPdexT cMeneHus MoJist B IPAMOYTOJIbHOM BOJIHOBOJIE C MONEPE4HO HAMAarHM4eHHBIM (hEPPUTOM.
CTpyKTypa U pactpe/esieHie aMILIUTYIbI [0S B IPSMOYTOILHOM BOJIHOBO/E C BOJIHOH Hy, NpH HAIN K

[OmepeHo HAMArHIYeHHOro (eppuTa. BeHTm Ha 3 dexte cMelnenus nons 1 GpeppoMarHHTHOM PE3OHaH-
ce.
Paznen 6. KoMnproTepHble METO/BI PELICHMS 3a1a4 3JICKTPOAUHAMHKH.
Tema 1. [TocTanoBKa 3a1a4, NPEACTABICHHUE NTOJIEH, ANTOPHTMHU3ALHUSL.
MaTteMaTHuecKie MOJIEIH AEKTPOAMHAMUKH aeKBaTHbIe (PU3NUECKOH PeanbHOCTH, DJIEKTpOMHA-
MHUECKYE 3a/1a4d. BrrucnuTenbaas 3JeKTpoAUHAMUKA.
Tema 2. [IpoexMOHHBIE METOABL.
OcuoBHas poeKkioHHas cxema. Metos bybnosa-I ajiepkuta julst peleH!s BHYTPEHHHUX 3a1a4 3JICK-
TPOAMHAMUKH.
Tema 3. JIuckpeTu3allMOHHBIE METO/IBL.
Konnoxanus. PasHoctHble cxeMbl. KoHEUHbIE 31EMEHTBIL.
Pasnen 7. Teopus ueneii CBY.
Tema 1. JIunuu nmepeiayy KOHSYHOH JTMHBL
Llens CBY. JIuHuwm mepeaauyu KOHeUHOH UiHbl. 1101HOe 9KBUBAICHTHOE CONPOTHUBIEHHE JINHUH [Cpe-
naun. Kpyrosast iiarpamMma IMoJIHbIX COIPOTUBIIEHHUI.
Tema 2. CorjlacoBOHHE TUHUHA NEpPeaaY.
MeTo1bl COrTacoBanust. Y3KOMOMOCHOE COrTIaCcOBAHUE ¢ MIOMOLIBIO PEaKTHBHBIX 37ieMeHTOB. Cornacopa-
HHE C MOMOLLBIO YeTBEPTHLBOIHOBOTO TpaHchopmaTopa. HHIMpoKOoNIoCHOe COITIACOBAHKE.
Tema 3. Marpuunoe onucanue ueneid CBY.
MeTo IeKOMIO3ULKE U MaTpadHOe omucanue ueneit CBY. DxsusanenTHble cxembl nened CBY. Crpy-
KTYPHBI M rapaMeTpuyeckuil cunres ycrpoicrs CBY.
Paznen 8. Jluneiinsre yctpoiicta CBY.
Tema 1. DJIeMEHTH] THHUII EpeaayH.
Heperynsapuoctu B uHUsx nepejadun. Couienenys otpeskos. Tpanchopmaropsl THIIOB BOMH. Bos-
Oy>KIeHKe BOJIH B JIMHAX Tepefaud. ATTEHI0aTOPbL.
Tema 2. [TaccusHsle ycrpolicTea CBY.
HanpasJieHHbie OTBETBHTENH U MOCTOBbIE cXeMbl. Puiptper CBH.
Pasnen 9. PacripoctpaneHne pajiuoBoiH B CBOOOJHOM NPOCTPAHCTBE.



Tema 1. DHepreTruecKkre COOTHOLICHHUS B YCJIOBUSIX CBOOOIHOIO IPOCTPAHCTBA.

Hanpsokensocts monst B Touke npuema. Gopmyiia naeansHoil paauocsssy. Kiaccudukanus paauoBoIH 1o
JIana3oHaM 4acToT.

Tema 2. O61aCTh TPOCTPAHCTRA, CYLIECTBCHHO yUacTBYyIoNIas B (GOPMUPOBAHNH [0S HA 3aJaHHOH JIMHHUY.
3onb1 Openens Ha WIOCKOCTA. CYLIECTBEHHBIH HIUIMIICOM BPALICHNS ¥ 3aBHCHMOCTD €0 pasmMeposB 0T [UTHHEL
BOJIHBL
Pasnen 10. PacripocTpaHeHue 3eMHBIX PaOBOJIH.

Tema 1. dusnuecKyre MpoLECChl IPH PacpPOCTPAHEHUH 3€MHOM BOJIHEL

KitaccruduKalis METO10B pPacieTa noJist 3eMHoit BonHbl. [Ipeaensioe pacCTosHIE IPAMOH BUMMOCTH.
Tema 2. [one BBICOKO MOJHATOrO W3IyYarelis B OCBSILIEHHOH 00/1acTH.

OrpaskaTeTbHas TPAKTOBKa Biusitus 3emyn. [Tosie u3TyHaTess B OCBEIIEHHOM 001aCcTH B NpUbIDKe- HUM
iockoit 3emii. VIHTepdepeHIMOHHbIA MHOKHUTEb ¢ YIeTOM CHepruIHOCTH 3eMIIH.

Tema 3. Tose HH3KO PACIIONOKEHHOTO H3TydaTels B 00NacT! MpUOIMIKEHHNS ITIOCKOH 3eMITy.

KoHLenuus ckob3siueil 3eMHoi# BonHbl. @opmyna Ilyneiixuna-Ban- nep-Ilona. Ommbka BeIYUCIICHAS MO/
B IIpUOIIMOKEHUH TITOCKOH 3eMIIH.

Tema 4. Tlose B 30HaX NOIYTEHH U TEHH.

Iose st BEICOKO MOAHATOro H3nyuaresis. [lone HU3K0 pacmnoa0KeHHOrO U3ITyqaTeIs.

Paznen 11. DieKkTpryecKue rmapaMeTphl 3eMHOH aTMOC(EpSI.

Tema 1. CtpoeHue arMocdepsbl.

O6:1acTi aTMOC(EphI, XMMHYECKHI COCTaB, PaclipeieieHue TEMIIEPATyPhbl B KOJIMYeCTBa HEHTpaih-

HBIX Y4CTHIL [0 BBICOTE, PacIpe el e 3apsHKeHHbIX YacTULl B HOHOChEPE.

Tema 2. DieKTpudecKre CBOUCTBA Tpornocdepsl H CTPATOCHEpHL.

JlMoeKkTpuyecKast IPOHNLEAEMOCTE Tporochepsl H cTpaTocepsl. JIokanbHbIe HEOMHOPOAHOCTH TPOTIO-
cdepsl.

Tema 3. DneKTpudecKie CBOMCTBA HOHOC(EPEI

JInanekTpuyeckas IPOHULAEMOCTb U IIPOBOJUMOCTE HOHOC(EPDI. JIoKaTbHbIe HEOXHOPOIHOCTH H BO3-
MYIIEHHS HOHOC(]EpBL

Pasnen 12. Pacnpoctpanenue paaoBOIH B 3eMHOH aTMochepe.
Tema 1. Obue Bonpocsl
IpenoMieHue panuoBonH B atMocdepe. PaccesiHue paIHoBOIH HEOTHOPOJHOCTSIMU aTMOCheph!. Oc-
nabrieHne BOJIH B aTMocdepe.
Tewma 2. Pacnipoctpanenue Y KB Ha HazeMHBIX paiOIHHUSAX.

Pacnipocrpanenne YKB 3emuoit Bonoit. aibaee Tponochepuoe pacnpoctpanenue Y KB u sHepreTu-
yeckuit pacuer tuHui [TP.

Tema 3. Pacnipoctpanenue KB.

MexaHu3m pacrnpocTpasenns. Paboune sactotsl. BimstHue noHochepHEIX BosMymenuid. Pacuer KB
paarOIMHAN.

Tema 4. Pacnpoctpanerue CB u /IB.

Mexanusm pacnpocTpanenus. Q6nacts npumeHerus. Ciydalinbie GpaykTyauuu mojst. [lepekpectHas
MOIYJISIAsS B ©OHOC(hepe. PacueT HaNpsAyKEHHOCTH TIOJIs.

Conep:kanue J1abOPATOPHBIX 3AHATHIH [0 TUCIMILINHE.

Paznen 2. Hampapnsiroiue CTpyKTyphl.
Tema 1. IlpsavMoyronbHblil BOTHOBOJI.
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HccriemoBaHue 31€KTPOMarHUTHOTO MO BOJAHBI Hio, B TpSMOYTOIBHOM BOJIHOBOJIE.

Tema 3. TokH Ha CTEHKaX MPSIMOYTOJBHOTO H KPYTJIOro BOJTHOBOOB.

Toku B IpsAMOYTOEHOM BOJIHOBO/E C BOJHOM H ;.

Tema 6. JIuHMY TOBEPXHOCTHBIX BOJIH.

M3yuenue 3aMeISIOMIIX CBOHCTB IpebeHYaTol CTPYKTYPBbI.

Pasnen 3. [lepenaya sHEpruy 110 HampaBisOMKM CTPYKTYpaM.

Tewma 4. [lepenaya SHEpruy no NPAMOYTOJBHOMY BOTHOBOJY.

MOUIHOCTB, IEPEHOCHMas IO HPAMOYTOJILHOMY BOJIHOBOJLY BOHOH H,,. 3aryxaHue BOMHE! Hy,

B [IPSIMOYTOJIBHOM BOJTHOBO/IE.
Pa3znen 4. KonebarebHple CHCTEMBI.
Tema 2. O0BbeMHBII pe30HATOP U3 OTPE3Ka IPSMOYTOIBLHOTO BOJIHOBOJA ¢ BOJHON Hy ;.

Vceneq0Banie 3eKTPOMArHUTHOTO NOJs B IPAMOYTOJbHOM Pe3oHaTope ¢ KonebanusMu g,

Tema 3. O0mias 3axa4a o KojaeOaHUsIX B IPIMOYroJIbHOM PE30HATOPE.
COBOKYIIHOCTb PE30HAHCHBIX YaCTOT KOJIEOAHHH H g, B IPIMOYTOILHOM DPE30OHATOPE.

Tema 5. CriocoGrl BO30YKI€HHS ¥ BKIIOUEHHS! OOBEMHBIX PE3OHATOPOB.

Bo30y:Kknenne npsaMOyroJibHbIX Pe30HATOPOB C OMOLIBIO 3JIEKTPUYECKOTO ¥ MATHUTHOI'O H3ITy-
yaresieH.

Tema 6. JJoOpoTHOCTH 0OBEMHBIX PE30HATOPOB.

CoGcTBeHHas M HAarpyKeHHas J00pOTHOCTb MPSAMOYTOIbHBIX PE30HATOPOB C KoNebaHuAMU Hyp,.

3aBUCHMOCTE JO0OPOTHOCTH OT I'€OMETPHYECKHMX Pa3MEPOB M 3JICKTPOANHAMUYECKUX 1apaMETPOB
Cpenbl, 3all0THAOIIEH PE30OHATOP.

Pazgen 5. PacnpocTpaHeHue 3JeKTPOMArHUTHBIX BOJIH B @HU30TPOIHBIX cpesiax.

Tema 3. ek Papames B MPOAOILHO HAMArHUYEHHOH (eppuUTOBOM Cpere.

W3yuenue sBIeHHS NOBOPOTA ILIOCKOCTH MOJISPU3AIIIN JIEKTPOMATrHUTHBIX BOJH (“addeKt
dapajies*) npu pacHpoCcTpaHESHUH B THPOMarHUTHOM cpejie BIOJIb HallpaBIeHUs HaMarHH4i-BaHus.
Pasznen 9. PacripocTpanenue paJioBoJH B CBOOOIHOM [TPOCTPAHCTBE.

Tema 1. DHepreTHuecKre COOTHOIICHUS B YCIOBUIX CBOOOIHOrO MPOCTPAHCTBRA.

M3ydeHue 3aKOHOMEPHOCTEN paclipocTpaHEHHs PaMOBOJIH B CBOOOJHOM NPOCTPAHCTBE.

Tema 2. O6nacTb IPOCTPAHCTRA, CYLIECTBEHHO yUacTBYIOIAsd B YOPMUPOBAHHH 10JIsL HA 3aIaHHOH JIMHUH.
W3yuenne pacrpoCTpaHEHHs PAAMOBONH U OlpefeneHre o01acTH MPOCTPAHCTBA, B KOTOPOH
NpPEUMYIIECTBEHHO [IPOHCXOAUT Nepeaya SHEPTUH PaAUOBONIHEL

Coaepxanue NPAKTHYECKHX 3aHATHH 110 JUCHHILIHHE

Pasnen 1. Beenenue. O6mine CBOHCTBA HAIPABIIEMBIX BOJIH.

Tema 1. Hanpagpnsttonpe CTpyKTypbl ¥ HallpaB/IsieMbI¢ BOTHBIL.

Knaccuukanus Hanpasnstoumx cTpykTyp. Kitaccudukamms HanpapiseMbx BOJH. CBsi3b MLy npo-
JIOJIBHBI 1 TIOTIEPEUHBIMY COCTABISIONIMMY MOJieil B peryJsIpHON Hanpasisomei crpykrype. . Kputu-
yeckas 4acToTa.

Tema 2. O0ue cBodicra BoyiH 1, E, H TUNOB B HampaBIIsitoLLEH CTPYKTYpE.

[TonepeyHble 1EKTPOMArHUTHBIE BOJIHBI. DNEKTPHYECKHE BOJHBL MarHUTHbIC BOJIHBI.

Tema 3. CKOpOCTh pacipocTpaHesus SHepruy. I’ pynnosas ckopocts. MOIHOCTS, nepeHocumMast
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ANEKTPOMArHUTHOM BOJIHOH IIO JIMHUH NMEPEIAYH.

XapakTepucTHKa epeMelneHHs] HerapMOHHYECKUX CHIHAJIOB. I pyTIoBasi CKOpOCTh B HaNPaBISIOINX
cTpykrypax. CKOpOCTb PaclpOCTPAHEHHs SHEPTUU FAPMOHHIECKHX BOJIH B JIMHISX repenayn. [lomHas
MOILHOCTb MEPEHOCUMas Yepe3 MONEPEYHOE CCUCHHUE THHNY NIEpeaayH.

Pasnen 2. Hanmpapmnsirouiye cTpyKTyphI.

Tema 1. [IpsaMOyTOIbHBIN BOJIHOBOI.

Bonnbl E,,, H,,., B IpAMOYTOIEHOM BOTHOBOAE. CTpyKTypa 1 CBOMCTBA MOJIEH. DIIEKTPUUECKHE

XapaKTEPUCTHKH BOJIH B BOIHOBO/IE. [IpiMeHeHHE IPSIMOYTONBHBIX BOJIHOBO/OB.
Tema 2. Kpyruiblii BOJHOBOI.
Bosmel E, H,,, BKpyraoM BosHoBoge. CTpyKTypa H CBOHCTBA MONCH. JJIEKTPUUECKUE XapaK-

TEPUCTHKH BOJIH B BONHOBOJE. | [puMeHEeHHE KPYTIIBIX BOJIHOBOOB.
Tema 3. Toxy Ha CTEHKaX MPSIMOYTOJIBHOIO U KPYIIOro BOJHOBOMOB.
Toku B IPAMOYro/bHOM BonHoBoze ¢ Boaxamu E,, H, . Toku B KpyrioM BONHOBOAE € BOMHAMA E,,.,

H

aide

Pasnen 3. I[lepenaua 3Hepruy o HAIPABIISIOIMM CTPYKTypaM.

Tema 3. [Nepeiada 3HEPrUM 110 NIPSAMOYTOJIBHOMY BOJIHOBOAY.

3aryxanue BojiH E,.,, H_ . BIIPIMOYTOJIbHOM BOJIHOBOZE 3 CUET IOTEPE B METAINIC H IM3JICKTPUKE.

Tema 4. [lepeaua 3HEprun 110 KPYIjoMy BOJIHOBOZY.
3aryxanue BONH E,., H,,, B KPYIJIOM BOJHOBOJE 3a CHET OTEPh B METAIIC ¥ INIICKTPUKE.

Pasnen 2. Hanmpapnsitoiue CTpyKTYphI.

Tema 6. JInHNN HOBEPXHOCTHBIX BOJH.

CTpyKTypa monist ¥ AIEKTPHYECKHE XapaKTEPUCTUKH HOBEPXHOCTHBIX BOJIH B JIUDIIEKTPHYECKOH

[TACTHMHE HA METALUTHYECKOM MOUIOKKE, B rpe0eHYaTol CTPYKTYpe, METAJIMYECKOM CIIMpaIH.

Paznen 2. Hanpasnsromiye CTPyKTYPbI.

Tema 4. BorHbI B KOAKCHAIBHOMN JIMHHH.

CIpyKTypa NOJIA U JIEKTPHUYECKHE XapaKTePUCTHKH BOJIH T B KOAKCHAIbHOM 1 IPYTUX JIHHHSX

nepeaayn.

Pasnen 3. [lepenaya sHEPruu o HaIPaBISIOIIHM CTPYKTYpaM.

Tema 5. Tlepeaya 3Hepruy N0 KOAKCHATbHON JTHHUH.

MOLIHOCTB, epEHOCUMAst IO KOAKCHANTbHOH JTMHHY. 3aTyXaH!e BOJH B JIMHUH 3@ CYET I0TCPh B ME-TAJLIC H
jwaniekTpuKe. JIMHYS ¢ YaCTMYHBIM JMAIEKTPHYECKIM 3aro/iHeHieM. [lepesiada SHEpruu B APYTUX JIMHHKAX
nepeaauu ¢ BoaHo# T.

Paznen 4. KonebarenpHble CUCTEMBI.

Tema 3. O6mas 3axa4a o KoJebaHHsx B IPIMOYTOJIBHOM PE30HaTOPE.

COBOKYITHOCTB PE30HAHCHBIX YacTOT K0JIeOaHHUi B IIPSAMOYIOJIBHOM PE30HATOPE. Knaccudukaiysa THIOB
KoJicOaHui.

Tema 4. Obmmas 3a1a4a 0 KojeOanusaxX B LHIAMHAPHYSCKOM PE30HATOPE.
COBOKYIHOCTh PE30HAHCHBIX YACTOT KOJIEOAHUI B LMIMHAPHYECKOM pesoHatope. IlpocTeliime Tv-  1ibl
konebanuit (Eqpqp Hpqq, Hyqq )

Tema 5. CriocoOb! BO30YKAESHUS U BKIIOYEHHS! 00BEMHBIX PE30HATOPOB.

Bo36yxenHe pe30HATOPOB C IIOMOILBIO HIEKTPHEECKOr0 ¥ MATHUTHOrO - H3/TyyaTeieH, AnicopOLu- OHHBIN M
TIPOXO/1HO# COCO0 BKIIOUCHHS PE30OHATOPOB.

Tema 6. JIoOpoTHOCTH OOBEMHBIX PE30HATOPOB.
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CobcrBenHas JOOPOTHOCTE Pe30HATOPOB. MHTErpanbHOE BEIPAKEHHE M1 JOOPOTHOCTH. 3aBHCH-MOCTh
JNOOPOTHOCTH OT T'€OMETPUYECKUX Pa3MEepOB U NEKTPOJUHAMHYECKUX [1apAMETPOB CPEbl, 3alOTHSIOIEH
pesonarop. Harpyxernnast 106poTHOCTb. [lpyrue THIIBI pE30HATOPOB.

Paznen 5. PacnipoctpaneHue 51eKTPOMarHUTHBIX BOJIH B @HH30TPOITHBIX Cpeiax.

Tema 1. PacmipocTpaneHsie THHERHO N0JPH30BAHHBIX HEKTPOMArHUTHBIX BOJIH B HAMArHH4CHHOU
beppuTOBO¥ Cpee.

B3auMozeiicTBUE 2IEKTPOHA € MOCTONHHBIM MAarHUTHBIM [0JIeM. Pacripoctpasenue NMHEHHO Mos-
PU30BaHHBIX BOJIH B TAPOMATHUTHOM cpeie. TeH30p MarHUTHOH NpOHUIIAEMOCTH (eppuTa.

Tema 2. PacnipocTpaneHue BoJH ¢ KPYTOBO# NOsipu3atieil B HamarHuueHHOH ¢eppuToBoii cpesie.
MarHuTHas TIPOHULAEMOCTh HaMarHHYeHHON (DeppUTOBOM CPEIbI [IPH PaclipOCTPaHEHNH BOIH C Kpy-
ropo# mosnspuzaruei. eppoMarHUTHEIA PE30HAHC.

Tema 3. Dddexr Papajes B 1poI0TBHO HAMarHU4eHHON (GEpPUTOBOM cpeze.

PacmpocTpasenne B POI0JbHO HaMAarHHYeHHOH QeppUTOBOH cpe/e TMHEHHO NONAPU30BAHHON BOTHBL
ITOBOPOT MIIOCKOCTH MOJISIPU3AIHH JIMHEHHO MOAPH30BAHHON BOJIHBL P PaCpOCTPAHEHHH B IIPO-
JIONIBHO HamMarHu4eHHOM deppure.

Tema 4. DddexT cMelnenus Nons B MPAMOYTOJIbHOM BOJIHOBOZE C MONEPEYHO HaMarHu4eHHBIM (ep-
PUTOM.

CTpyKTypa M pacrpeie/ieHie (bl aMIUTUTY bl [OJL1 B IPAMOYTOJIbHOM BOJIHOBO/E € BOJIHOHM Hy, 1IpH

HATHYMH TIONIEPEYHO HaMarHudeHHoro (Gepputa. BenTnin Ha sddexre cMemmenus nos u peppo-
MarHiTHOM pe30HaHCe.

Pazznen 6. KoMneioTepHble METOB! PELLEHHS 3a11aY 3JEKTPOARHAMHKH.

Tema 1. [TocranoBka 3a1ad4, TipeAcTaBIcHHE NOJIEH, aIrOPUTMU3ALIHA.
MaremaTiyecKue MOJIENHY S1eKTPOIMHAMUKY ajleKBaTHbIE (PU3UHUEeCKOH peabHOCTH. DIEeKTPOAMHA-
MUYECKHE 3a1a4i. BeraucnuTenbHas 3IeKTpOIMHaMHKA.

Tema 2. [IpoekLiHOHHbIE METOBIL.

OcHoBHas MIPOCKLMOHHAs cxeMa. Meton bybnosa-I"anepkuHa it peleHus BHyTPEHHHX 3a1a4
INEKTPOJUHAMHKH.

Tema 3. JluckpeTH3aLMOHHBIE METO/IBL.

Komnnokanus. PasHocTHBIE cxeMbl. KOHEUHbIE 3JIEMEHTBI.

Pasnen 7. Teopus neneit CBY.

Tema 1. Jlunum niepeiady KOHEUHOM JUIMHBL

Ilens CBY. JInauu nepenadn KOHEYHOM AHHEBL [lonHOE SKBUBAIEHTHOE COMPOTHUBIICHHUE JIMHUU IIEpe-
naun. Kpyrosas quarpaMma IIOJIHBIX CONPOTHUBIIEHHH.

Tema 2. CoryiacOBOHHUE JIMHWH 1Iepeayn.

MeTo/B! COrTacoBaHMs. Y3KOMONOCHOE COIIACOBAHKE C IIOMOILIBI) PEAKTHBHBIX 31eMeHToB. Coria-
COBaHKeE ¢ IOMOLLBIO YETBEPTHBOMHOBOrO TpaHcdopmaropa. LIIupoKkononocHoe cornacoBaHue.
Tema 3. MarpuuHoe onucanue yerneit CBY.

MeTox JeKOMIIO3HIIMM U MaTph4Hoe orucanve neneit CBY. DxsuBaieHTHEIe cxembl Leneii CBY. Ctpy-
KTYPHBIH H mapaMeTpuueckuii cuHTe3 ycrpoiicts CBY.

Paznmen 8. Jlunettnsie yctpoiictea CBY.

Tema 1. DeMeHTBI JIMHUH Nepeadu.

Heperynsprocti B uHUsAX nepegaun. CowieHenst 0Tpe3koB. TpaHcdopMaTops! THIIOB BOJH. Bos-
Oy’KICHHE BOJIH B JIMHSIX [epeaik. ATTEHIOATOPEL.

Tema 2. [TaccuBhbie yerpoiictea CBY.

HanpasieHHBIE OTBETBUTEIN # MOCTOBEIE cXeMbl. OuibTpel CBY.
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Paznen 19. Pacnpoctpanenne paauoBosH B CBOGOHOM IIPOCTPAHCTBE,

Tema 1. DHEpreTHUECKHE COOTHOUIEHHS B YCIOBUSX CBOOOTHOIO MPOCTPAHCTBA.

HanpsixeHHOCTD MoJis B Touke nprema. Popmyna uneansHol paanocsssy. Kiaccudukanus paayo-
BOJIH 110 1Mana3oHaM 4acToT.

Tema 2. OGnacTb NPOCTPAHCTBE, CYIIECTBEHHO yUacTBYIoLasd B YOPMUPOBAHHMH II0JI Ha 3a/1aHHOMH
THHUH.

3oHb1 Ppenens Ha wiockocTd. CyluecTBEHHBIR HUTMIICON]] BPALUEHHS 1 3aBUCHMOCTD €10 pa3MepoB
OT /UIMHbI BOJIHBL

Paznen 10. PacripocTpaHeHHe 36 MHBIX PaJIMOBOJIH.

Tema 1. Ousuyeckre MPOLECCHI IPU PACIPOCTPaHEHUH 3EMHOHM BOJIHEL

Knaccugukaums METO/I0B pacyeTa nojs 3eMHOH BOJHEL IIpenenbHoe pacCTOAHME MPAMON BUIHMO-
CTH.

Tema 2. [ose BBICOKO HOAHSATOr0 H3JIydaTesisi B OCBEUIEHHOH 00acTH.

OrpakaTenbHas TpakToBKA BiusiHus 3emid. [lose u3imyyaTesst B OCBeleHHOH o0nacTu B prOIu-
»KeHUH Tu1ockoi 3emnn. VntepdepeHIIMOHHBIA MHOXKUTENb C YUEeTOM C(PEPUUHOCTH 3eMITH.

Tema 3. [one HU3KO PaCIIOIOKEHHOTO H3Iy4YaTeNs B 001aCTH NpUOIKEHUs INIOCKOH 3eMITH.

Konuenuus ckonb3siuei 3emuoi Bonuel. ®opmyina Hlyneiikina-Ban- nep-Ilons. Oumbka Berumc-
JIEHHS TIOJIsI B TPUOIMKEHUH [IOCKOH 3eMIIH.

Tema 4. [lone B 30Hax MOJNyTEHH U TEHU.
[Tone 115 BHICOKO IOIHATOTO u3iyuare/s. [1lone HU3KO pacnolIoKeHHOT0 U3TydaTerid.
Paznen 11. DiexTpuueckue napameTpbl 3eMHOH aTMOChEpBL.
Tema 1. Ctpoenue atmocdepsl.
O6Gnactu atMocdepbl, XAMUYECKUI COCTaB, pacnpe/iesieHue TEMIIEPATypbl M KOJIHYECTBa HEHT-
PaIBHBIX YaCTHUII 110 BBICOTE, pacTpeieieHHe 3apsHKEHHBIX YaCTHIL B HOHOChEpE.
Tema 2. DnekTpryecKkre CBOKCTBA Tpornocdepsl U CTPaToChepBL.
JlnoneKTpuueckasi TPOHHIIAEMOCTh Tponocdephl U cTpatochephl. JIokabHble HEOHOPOTHOCTH
Tponocdepsl.
Tema 3. DrekTpHyecKue CBOMCTBA HOHOCHEPHI
JluseKTprdecKkas MPOHULEAEMOCTh U IIPOBOANMOCTE HOHOC(EpEL. JIoKabHbIe HEOAHOPOHOCTH U
BO3MYILCHHS HOHOC(EPHI.
Paznen 12. PacipocTpaHenye paaroBOJIH B 3eMHOI atmocdepe.
Tema 1. OOuyie BONpPOCHL.
[Ipenomnenue pajauoBosm B atMocdepe. Paccesinue panioBOIH HEOTHOPOHOCTAMU aTMOCHEpSL.
OcnabneHue BoJiH B armocgepe.
Tema 2. Pacnipoctpanenue YKB Ha Ha3eMHBIX paJuONIHHAAX.

Pacnipoctpanenne YKB 3emuoi Bonuo#. JampHee TpornocthepHoe pactipoctpanenne YKB u snep-
reTHuecKuii pacuet manuii J{TP.

Tema 3. Pacnipoctpanenue KB.

Mexanusm pacnpocrpaHennsi. Pabouune uactorsl. BiusHue HoHochepHbIX Bo3Myluenui. Pacuer KB
PAIHOIMHHHA.

Tema 4. Pacripoctpanenue CB u /IB.

Mexanunsm pacnipocrpadenus. O6nacTs npumerenus. Ciyyaiinble Gnykryanuu noms. [lepekpect-
Hasd MOAyJisiuus B uoHochepe. PacueTr HalpsHKeHHOCTH MO,
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5. OHEHOYHBIE CPEJACTBA JJIsI TEKYHIETI'O KOHTPOJISA YCIIEBAEMOCTH,
IIPOMEXKYTOYHOMH ATTECTALIUU IO UTOI'AM OCBOEHUS JUCLMILIUHBI
U YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON PABOTDI
CTYAEHTOB

5.1. Tekymuii KOHTPO/Ib YCIIEBAEMOCTH

Pefitunr-konTpons Nel
Bapuanr 1
1. Kak BBINISAAT YpaBHEHHS, CBS3BIBAIOUIME MEXKIY CcOOOH NpOMONBbHBIE M TIONEPEUHbIE
COCTaBIIAIOLIUE MO.Ts1 JIFOOBIX BOJH B MPOU3BOJIBHOMN perynspHON Hanpassolei cTpykType?

3a4yeM HYKHbl 9TU ypaBHEHHUS?

1) —g°E = jhgradE, — jwu, [1.gradf_ ), —g°H = jhgradH_— jwe_[1_ gradE_];
= . —_ Y- — . - a3CT 1
D)V H+ wiu g H=—rotf [V E+w iy g E=jwu -s—;gradp“’;

p— . —3 -Z

3) H=—rotd ; E = ———grad diva — jwf

P Wh,

& 55

2. Kak BBIMNIAQUT BbIpa’)K€HHE COCTABNAIOUICH MOCTOSHHOM 3aTyXaHHUs, BHI3BIBAEMOM MOTEPIMHU

B Cpele, 3aNOoNHAIOIEH JIMHUIO [lepeaadn?

i

—_— ' -3 ; - tn , e )
D hgv2= [=hg+ i+ wiigel he = fwinen — (2n/1g)%
N

s

2) ]3’;’ = ";E Eﬁ,. IHCM!: d“a

I e 1+R9 /84
) hy = ——  ——=
) A 2T (R Ry

3. Kakum BeIpaxceHMeM OIPEAENAIOTCS 9acTOTHl BO3MOXHBIX KoneGaHH# B MPSIMOYTOJIBHOM

pesonarope (a'B-c)? BO3MOXKHO 1M CYIIECTBOBAHHE KojeOaHHM ¢ TPEThbHM HYJIEBBIM

HHAEKCOM?
1 )')-p =T -‘:a_v =, Emno — 18, Huno— BET §
(B i By
e a
2) Agp = =T, Euno — HeT, Hmno— 1a;

(=% =ji=
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Bapuant 2
M3 kaxux cooOpaKCHUH YyCTaHABIMBAIOT INOHATHE KPUTUYECKOH YaCTOTBI, KPUTHYECKOH

JUTHHBI BOJIHBI?

e, h =Jwpus.—g°, f, = 9/ (27 [l 80), A = ¥ i'fxp =27/g;

[IpuBenure BbIpOKEHME IS [OCTOSHHON 3aTyXaHHs, BBI3BIBAEMOHM IOTEpPSIMH B

MCTAUIHYCCKUX IIPOBOJHHUKAX JIMHHUHA IICPEaavH.

1) By = EE [Hol? di;
o
T i ~ 12 e _ - . " A
2) hyN 2= . —hi =i T wigelt he = wipoep — (2n/15,)%
o t - 1" ‘1’
p> —_— s 3N
3)(hy) = k(D)

Kaxkum BBIPAXKCHUEM OIPEACIAOTCS YaCTOTbl BO3MOKHBIX KojieOaHui B THJIAHAPHYCCKOM

o0beMHOM pe3oHaTope? BO3MOXKHO IH CyIIECTBOBAHUE KOIEOAHUN C TPETBUM HYJIEBBIM

HHIEKCOM?
R vi . E_..,
. - o -
DA, = =———=1{ x 3 Emno — 1@, Hmno— HeT;
B omna v o Hooo
e ¥ :
2 )}"p = ﬁ; EmnO — HET, Hmn(]— aa,
V “a S b“ i c
2 )
3 )}*g =3 —> Emno — HET, Hmno — 1a.
1-1 :

Bapuant 3
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Kax BBIVIAZAT YCIOBHS PACIPOCTPAHEHWs BONH B JMHMAX mepenadn? Kak oTH yclaoBuA
CBSI3aHBI C KPHTHUCCKOMN JUTMHON BOJHBI, KPUTHYECKOH 4aCTOTON?

NAS A, T 2 fyp

2) A < ’E‘szp’ f E;fE'F’

NAizdy [ = fag

KakuM BBIpaXEHHEM OMNPEIENAETCS MOCTOSHHAA 3aTyXaHHs h. pns somasl Hio B

M

IPSIMOYTOJILHOM BOITHOBOAE?

n A R ‘
Bz, .

NpuBeauTe OCHOBHbIE CMOCOGbLI  BKNOYEHWA OObEMHbiX Pe30HATOpoB M WX  HAaCTOTHBIE
XapaKTePUCTUKU.

1)

&4 ik

2)

L

T



16

5.4

7 7
I 4 g !
PediTuHr-KOHTpOJIb No2

Bapuanr 1

Yro mompa3yMeBaroT IO AUCIEPCHEN B IMHUAX NepeIaun
E(H .
1) V(ba V’39 Z; ¢ )Nf(m)a

E
3) Vi Vay Zo - F f(w).

ChopMmynupyiTe yCcaoBre OJHOBOIHOBOCTU ISl OCHOBHOIO THUIIA BOJIHBI B IPAMOYIOJIbHOM

BOJIHOBOJC.

Kak onpezensercs 100poTHOCTH pe3oHartopa. Kak cpa3aHa j00pOTHOCTH pe3oHATOpa ¢ €ro

pasMepaMHy U NpOBOAUMOCTBIO MaTepralla CTCHOK H BEIUYHHOMN peSOHaHCHOﬁ 4aCTOTHI.

W,
I)Q:LJ_E—L I/’T-?ijUT—Q‘QT“th*'QQT;

E ney

Q=212 VT-QLol=>QLw, QL

F.“.!':‘

NQ=w—EVT-sQ@liocT-QNw,T2QT

{973

Bapuant 2

Chopmynupyiite o6uiue cBORCTBA BOJIH TUNA T B IMHUAX [TEPEAaYdH.

= @i = Vg 2

DE.=H.=0; /T;F, =w; K =8v

-t

E, 20 A =»sh

NH.=0; ‘:p =oos v =i vy =v] = w2l =z,
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2. Kak onpejenuTh AuanasoH JUIMH BOJH, B NpEIENax KOTOPOTro B KPYITIOM BOJIHOBOAC

ARaMeTpoOM 2a MOXET pacnpoCTpaHsaTbCs TOJIBKO OCHOBHOM THIT BOJHEI?

1E£ - 4 Hi
1) Lot € A< A 261a <4 £3,41a;
2) > A5, A > 3,41a
3) t:‘._}::é’, A=341a
npu

O0COOGHHOCTH B  IlApaMeTpaX THPOMAarHUTHOH Cpeabl  MPOSBIIAIOTCA

3. Kakue
pacnpoCTpaHEeHHH B HUX YIEKTPOMATHUTHBIX BOJIH C KPYIOBOH NOJITpU3aueii?

¥ ;U"n ’

1) JIKIT: pa' 5 TIKIT: w5 u] %

2) JIKTL: | pa”(|s TIKTT: [Jpafls [pg 11 = [1ng 1]

3) JIKTT: pa; IIKII: pa.

Bapuanr 3
1. KakeM# COOTHOLIEHHSMH ONpPENesIoTes oOuue CBOHCTBA BOIH THIa E B muuuax nepegayun?
- 1 - (4 ¢ i - 2
E 5 —_ | e T A 1 —{ / -
NE#0H=0h =(-1 (Al hq) s vg = Vo, a 1—{A/A,)
EE=ae L — (A Ag)
= £y AR

2) E: 2= 4
£ . _ Fafs i _ ' 5=
‘”:: ¥ l (“‘ AHP} &g = =6 \»1 \.‘A\{AK{’.‘J

N { i 2

g i ; - [ ; 4 4 =

NE. =0, H-=0h =8 1—(MA) s vi=vo/ 1 = (M)
. . e ! . 2
vy = Vg 1—{(Afdy) i 25 ==, \“1 (A Awp)

ITOCTOSIHHOM

2. Kakoii xapakTepHOW 0COOCHHOCTBIO, OOaZacT 4YacToTHAs 3aBUCHMOCTD
3aTyXaHus Juist BOJIHBI Hol B KpYTJIOM BOITHOBOAE?

Df > _Kp , F T {’}1‘;]% i

|u‘ Hy,

2) > fon £ T (W)
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3) f > fup f T (i) % = const.

-
A
wip

L1 o4

N

s

o

Yro nompasymesaetes 1o/ sbdexrom Papaes B rHpOMarHUTHBIX cpeax”?

1) [1oBOPOT IIIOCKOCTHU MOJIAPH3AINHE JIHHEHHO-NIOJIIPU30BAHHBIX BOJIH.

2) [1oBOPOT MJIOCKOCTH MOMNSPU3ALIMM BOJIH C KPyrOBOH TOJIsipU3aluel.

3)3MeHeHHe HArnpaBlIeHHs BpallleHHs [IOCKOCTH TOJAPH3AlMK  BOIH C KpPYroBo#

[oJsipu3anuei.

Bapuant 4

Copmynnpyiite obue cBoiicTBa BOJIH THna H B IMHUAX NEepeayH.

HE.=0

= 7 _ . 11 = / :- T —
,H:-—Gh —)3\1 ().‘&xp\‘b?p

2 ] 3

- {

s 73 ) — i Fis1 -,
Yo \1—('{; f-x}:\‘ b Lo —-r.’\l_\,”'."”‘xp;l '

2)E.=0
!C-\,’l—{
3)E, =0

7 H

f

—_—
. 3

b = et E — o . 1 —  H=y W

’.“l“’!{p:‘ fre g ,,\]l (..Af‘"‘xp)
Ho=0h =fivg=vi=vyz=

—_— LT — i T+ Fa 2 H
,H-=0.h —8‘\1 —(AhAg) s vg =

vof

i p—n
Vl'k'{xﬂxp

.

)

Kaxnum 06pa30M B KOA4KCHAJbHOH JHHUH C BOJHOW TUIA T pocturaercs MaKCHMaJIbHOE

3HayeHWe JomycTumoit  momHoctH?  Kakomy
COOTBETCTBYET?

‘Dc;; = P:«:as{ci

DIn{R./R,)=105;z, = 30\‘;_ Oom;

In(R» 'Ry)=1;z, =60 |- Om;

‘\' )
2)R-/Ry = 3,6; 2, = ?7\'}1 Qm;
lg(R./Ry) =05; z, = 50\? Om;

- - o
3)IgiR, /Ry =1 =z, =100 I- OmM
N E

BOJJHOBOMY

CONIPOTHUBJIICHUIO

3. KaxuM COOTHOLICHHEM OMUCHIBACTCS NEpeaaya SHEePriuu B «MICAIbHOH paauoIuHIL)?

OHa
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1) By = PiD:Do, ()5

PeliTuHr-KOHTpOIIBL Ne3
Bapuanr 1
1. Yro noapasymesaercs 10 IpynIoBoi ckopocTsio? KakvM BelpaKeHHEM OHA ONpPEACNIIeTCs B
HaIpaBJIAIOLIUX CTPYKTypax?

1) cKOpOCTh MepeMelleHnst MAKCUMYMa Orudaromieil Ipynibl FrapMOHHYECKHX BOIH, OJH3KHX

10 YACTOTE: vy, = vg - /1 — (4

N

2) CKOpOCTb I[EpeMELIEHHs TOYKH TapMOHHYECKOro KoiebaHHs ¢ (UKCHPOBAHHBIM
- N K _ 137 i
3HaueHHeM (asbl: v, = vy, L1 (A Ag) 3

3) CKOPOCTh pacrnpoCTpaHEHUs! SHEPTHU FapMOHHUYECKOTO BOJIHOBOIO IpoLecca: U, = U

2. Kakum 00pa3oM MOKHO OIPENESHTh MOCTOSHHYIO 3aTyxXaHHs B KOAKCHAIbHOH JHHUH,

CBA3aHHYIO € NOTEPSAMH B JUNICKTPUKE, [IPpH YaCTHYHOM OHUIJICKTPUYCCKOM 3arlOJIHCHHH

JUHUU?
— - | a |
P — —_—pT L b _,.A'f: 2 — | 3 - e, £Y \ -
hon2= hg = The —w uies hy = lw i gq — (277 Ay )
N
,, B (:.P
1) (hy) =k, =
r3 LI '
2) i\F';) - h,g e
3) (hy) = h,/10;

3. Uro npexacrasasier coOo#f o0nacTe IIpOCTpaHCTBA, CYINECTBEHHO YYacTBYKOLlasd B
(opMupoBaHMU MOl HA 3a7aHHON JIMHMHM? Kaxum CyIIEeCTBEHHBIM IIapaMETPOM OHa
XapaxkTepusyercs?

1) snumunicoust BpalueHus; MakCUMATBHEIR paJiyc CYIECTBEHHOIO 3JUIMICOMIA MOXET ObITh

OrpaHyyueH BOCbMbIO 30HaMu DpeHens: o = +/2n7,

£ MERC
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2) chepa ¢ panuycoM Sr > 1;

3) NHIWHIP paiuyCcoOM U JUIMHOH Sr =» 1, R <« 1.

Bapuanr 2
KakyM BBIp@XEHHEM OINpEACISieTCs CKOPOCTh PACIpPOCTPAHEHUS] YHEPTUM TapMOHHYECKUX

BOJIH B IuHMsX repenayu? [locTpolite ero 4aCTOTHYIO 3aBUCUMOCTD.

1) v, =vo- (1- (f,/ F)s 2) vy = vo/ 1= (fep/f)

¥r

Ve

2 HpI/I KaKOM BOJIHOBOM COIIPOTHUBJICHHH KOAKCHaJIbHOH JIMHUH JOCTUraeTCsd MHHHMAJIBHOC

3aTYXaHHEC B MCTANIMYECKUX HpOBO)IHI/lKaX?

(VB ]

o
S’
]
I
L
()




p“'.

N MEC

1.
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Kak pa3meps! cymectBeHHOrO ms PacIpOCTpaHEHHUS PAAMOBOJIH JJUIMICOMAA 3aBHUCAT OT
JUITHHBI BOJTHBI?
1) MakcumanpHpli  pammyc — 9JUIMIICOMIA,  COOTBETCTBYIOLLMIX CepeluHe  Tpacchl
=NTAr/2;
2) MaxcumaneHbI# panuyc CYLUECTBEHHOIO JJUIMIICOUAA
N nirr (r +r ) r +r =7
3) MakcumanbHBIH panuyc CyUeCTBEHHOIO 3UTHICOUAA P, = N TAr/2.
Bapuanr 3

Kaxumyn ¢akropamu o6ycloBieHBl [OTepH B JMHMSX nepemaun? Kak BeICISIAT o0Imee
BBIPAKEHUE JJIsI TIOCTOSHHOMN 3aTyXaHus?
1) Ilotepu B cpeje, 3anoNHSIOMEH JHHUIO, IOTEPH B METATIMYECKHX [IPOBOJHUKAX JTHHUMU;
3, v - - 4 > .
n Pyepl 2P
2) [oTepu B cpene, 3an0aHsIOMEN THHUIO;
Ryv2 = =hi +\Vhi+wiuielt hy = (win el — (2n/1,)%

N N

)y R“ " - a
. S = X e
3) [oTepu B MeTaNMH4ECKNX IPOBOAHMKAX IMHUM; 1} = 7 ¢, |Hops | dl.
Kakoli Tum BOJHBI B KOaKCHanbHOH NMHMM C BONHOM T sBusteTcs BHICIIUM M Kak
ONpelesaeTCd ero KpUuTUUYeCKast JTHHA BOJIHBI?
r Hiyy __ 4 ¥,

it S .
2) Hil‘ .!1.5:[: = 3,41(1,

a8 __
3) ltil:, “xp = 2(1.
M3 xakux coOOpakeHHUH OCYIECTBISETCS [IeIeHHE TYTH PACHPOCTPAHEHHS 3EMHOMN BOJHEI Ha

OCBEILCHHYIO 30HY. 30HY MOJIyTeHH, 30HY TeHH?

- T s B 5
Fap = \:‘EQS (y 714 = y 112 ) — paccTosiHuE IIPAMOH. . .
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1) O3: r < ryp; 3IT: r = 1ep; 3T: 1> 1
2) O3: 1> ryp; 3IIT: 1 = 1yp; 3T 1 < 1p;
3) O3: 1 = rep; ST 1 <rp; 3T 1> TLiep.

5.2. HpOMe)l’\'yTO‘IH‘JH ATTECTALUSA [10 UTOFaM 0CBOEHH ST JUCLUHITTIHHDL

Bomnpock! K 9K3aMeHy.

1. CBsi3p MeEKAy [MPOJNOJBHBIMM H [IONEPEYHbIMU  COCTAB/IAIOMMUMA noneil B peryaspHOH
HANpaBJIIoUIed CTPYKTYpe .

Kpurudeckas yacToTa, KpUTHYECKAs ANMHA BOIHBI .

[Nonepeunsie dexkTpomarunTble Boms! (T) .

SnexTpryeckue BoaHEel (E) .

MaruuTHbie BonHb (H) .

Konuenuus napiydanbHbIX BOJH .

['pymmoBast ckopocTh. CKOpOCTH pacpoCTpaHCHAS SHEPTUH

e AN il

MOILHOCTB, IePEHOCHMast JIEKTPOMArHUTHOM BOTHOM [10 JIMHHAH NEpeatiu .

9. [IpsMoyronbHbIA BotHOBO (BonHa E) .

10. [psimoyronbHbiit Boosoj (sonHa H) .

11. [IpsiMoyronbHbIH BostHOBON (BosiHA Hio) -

12. Kpyruerit BosHOBOA (BonHa E)

13. Kpyrasiit BonsoBos (BoniHa H) .

14. Toxu Ha CTEHKAX MPSMOYTOJBLHOTO U KPYTJOro BOJTHOBOAOB .

15. KoakcuanbHble THHUY (BojiHa T) .

16. Koakcuanbhble auHun (Bondbt E 1 H) .

17. JIuHUA NOBEPXHOCTHOM BOJIHBI (METALTMYCCKAS [IIOCKOCTD, MOKPbITasd CI0EM IHOIICKTPUKA) .
18. JIuHMS HOBEPXHOCTHON BOJIHBI (IM3/IEKTPHICCKIH BOJIHOBOZ) .

19. [1nanapHble IMHUM TICPETAYH .

20. BoJIOKOHHO-ONTHYECKUE JTUHHH [IEpeayy .

1. 3aryxanue B uHUU nepenaun. KoodpuuuneHt 3aTyXaHus .

22. 3aryxaHue, BbI3bIBAEMOE OTEPSIMHU B CPE/I€, 3AMONHSAOIINC IHHIH EPEatH .

23. 3aTyxaHue, BBI3bIBAEMOE NI0TEPSAMH B METAIIMYECKHX NPOBOAHMKAX IMHAN TIEPEAATH -
24. [lepenayua 3HEPrHY [0 MPSIMOYTOILHOMY BOJHOBOAY .

25. INepenaua 3HEPruy M0 KPyrioMy BOJIHOBOAY .

26. TTepenaua SHEPruy N0 KOAKCUATbHON JTHHUH .

27. IBOMIOLKS EKTPOMATHATHBIX KOJIeOATENbHbIX CUCTEM .

28. OGbeMHBIH Pe30HATOP M3 OTPE3Ka NPSIMOYrOJBHOrO BOJHOBOAA .

29. O61mas 3a1a4a 0 KojedaHusax B IPAMOYTOJbHOM PE30HATOPE .

30. Llunmeapiueckit 00beMHbBINA PE30HATOP .

31. CiocoObl BO30YKINEHUS OObEMHBIX PE30HATOPOB .

32. JIo6poTHOCTE 00BEMHBIX PE30HATOPOB .

33. PacmpocTpaHenye 3eKTPOMarHUTHBIX JIHHEHHO MOJIAPH30BAHHbIX BOJH B HaMarHU4eHHOH
(GeppuTOBO¥H CpPENE .




34.

35.
36.

37.
38.
39.
40.
41
42.
43.
44.
45.
46.
47.
48.
49.
50.
Sl &
52.
53.
54.
33.
56.
57.
58.
59.

60.
61
62.
63.
64.
63.
66.

67.
68.
69.
70.
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PacnpocTpaHeHre 3JeKTPOMarHUTHBIX BOJIH C KPYTOBOH NoJpH3aluell B HaMarHH4eHHOH
¢eppuToBOii cpeae .

Dddext Papanes .

SddexT cMelneH s oIS B IPAMOYTOTBHOM BOJTHOBOJE C MONEPEIHO NOAMArHHYCHHBIM
deppuToM .

DKBUBAJICHTHAS JIMHHUS.

JIunus nepesadn KOHEYHOMH JUTHHBL

[losiHOE IKBUBAJICHTHOE CONPOTUBIICHUE JIHHUH.

Kpyrosas auarpamMma noJHbIX CONPOTHBICHHH.

. MeTo/ibl COTTIaCOBAHMS JIMHUHA [IEPElayut ¢ HArpy3KOH.

VY 3KOMOJOCHOE COrIacOBaHHE € NOMOILBIO PEAKTHBHBIX 3JIEMEHTOB.

CorlacoBaHue ¢ MOMOLILIO YeTBEPTHBOIHOBOIO TpaHCHOpPMaTOpa.
[1IHpOKONONOCHOE COrIACOBAHNE HAIPY3KH C JIMHUCH.

MatpHIibl paccesiHus, COMPOTUBICHUH U POBOAUMOCTEH MHOTOMOIFOCHHKOB CBY.
MeTo IeKOMITO3ULMA ¥ MaTpuuHoe onucanue nened CBY.

SxBUBaJeHTHBIE cxembl Leneld CBY.

CTpyKTYpHBIH K napaMeTpuyeckuit cuntes ycrpoiicrs CBH.

CouJleHeHre OTPE3KOB JIMHUIA TIEPeIaydH.

Bo30yxkaeHue 3IeKTPOMArHUTHLIX BOJIH B JINHUAX NEPEIayu.

TpaHcgopMaTOpB! TUIIOB BOJIH.

ATTEHIOATOPHI.

Jenureny.

dazoBpallares.

[Tonspu3auuOHHBIE YCTPOKUCTBA.

HanpapieHHBIE OTBETBUTEM X MOCTOBBIC CXEMEI.

®unstps CBY.

JHepreTUYeCKHe COOTHOLIEHHS B YCIOBHAX CBOOOAHOTO MPOCTPAHCTBA.

O61acTh IPOCTPAHCTBA, CYLIECTBEHHO Y4acTBYIOWas B JOPMHUPOBAHUH MO HA 3aJJaHHOM
JNUHUH.

du3nyecKye NPOLECCh TPH PaCIPOCTPAHEHUU 3¢MHOU BOJTHBL

. [Tone BBICOKO NOIHSITOrO U3JIyyaTeisd B OCBELIEHHOH 00acTu.

Tlojie HU3KO PACTIONOKEHHOTO U3TyyaTelis B 001aCTH TPUOIKEHHS IIOCKOH 3eMutu.
[Tone B 30HaxX MOJYTEHH U TCHH.

Ctpoenue atMmocdephbl.

JneKTprYeckue CBOICTBa Tponochepsl U CTPaToCHepbl.

JNeKTpUUYECKHE CBOICTBAa HOHOCHEPEI.

O6IHe BOIPOCH pacIpOCTPaHEH e PAIHOBONIH B 3eMHOH atMocdepe..
Pacnipoctpanenuie YKB Ha Ha3eMHBIX paIdOJIMHUAX.

Pacnpocrpanenue KB.

Pacnpoctpanenne CB u /IB.

5.3. CamocTosiTe/ibHas paboTa o0y4aromerocs.

CPC ¢ neKIMOHHBIMY MaTEPHATAMH.

Bonpock! cTpykTypHpoBatibie k CPC.
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1. Hanpasnsiomme CTPyKTypbl M HalpaBiseMble 3JEKTPOMAHHTHLIE BONHBL Hanpapmsomue
cTpykTyphl. Knaccuduxauus HampapiseMblX BOMH. CBsA3b MEXIy NPOMOJBHBLIMH M IONEPEYHBIMH
COCTaBISIOIOIMMYU MHONEH B peryispHOd HalpaBsolwed crpykrype. Kputuueckas wacrora.
Kputuyeckas anuHa BOJHBL [lomepeuHble 3JEKTPOMATHUTHLIE BOJIHBIL DJEKTPHYECKHE BOJHBL
MarruTHble BONHBL KoOHIENMsS NapuuaibHbIX BOJH. CKOpPOCTb pacrnpoCTpaHCHHUs IHEPrUM.
I'pynmnoBast CKOPOCTh. MOLIHOCTE, IEPEHOCHMAas JIEKTPOMArHUTHON BOJHOM 110 JINHHY [IEpeaayy.
(OTOMIIB: 3,4,6,7,8),2=>3.4,5, 6; OTOMIIB - 0cHOBBEI TEOPHHU 3TEKTPOMATHUTHBIX MOJIEH U
BoJIH. KJI - KOHCIIEKT JIEKIUH.

Jluteparypa: 6.1, [1] ¢. 239 — 256, KJIc. 3 - 14.

2. llpsmoyronpHblii BOMHOBOA. Kpyrnblid BonHOBoA. TOKM Ha CHUCTeMax MpAMOYTOJBHOTO U
KPYIJIOrO BOJIHOBOAOB. BONHEBI B KoakcHanbHble TUHUH. JINHUM NOBEPXHOCTHOM BOJIHLL. [InaHapHbie
JMHUHU NDepeslayH.

2,3=>4,5,6.

JInreparypa: 6.1, [1] ¢. 257 — 291, KJl ¢. 15 - 36.

3. TpebGopanus K NuHUAM nepenaur. O JHOBONHOBBI H MHOTOBOJIHOBBIH PEIKHM. DIEKTPHUYEC- Kas
NPOYHOCTB JIMHUK nepenaun. Tertosoii npoboii. [IpexensHas # I0MyCcTHMast MOLIHOCTD.3a- TYyXaHUe
B IMHHUAX nepenavu. [lepenaua sHepruu mo npAMOyroJsHOMY BosIHOBOAY. [lepenaya snepruu 1o
KpyrJioMy BonHOBOY. [lepenaya sHepruu 1o KOaKCHaJIbHOH JIMHHUH.

3.4=>5,6.
Jlutepatypa: 6.1,[1]¢c.292-312,KJIc.37-44
4., OObeMHBIE pPE30HATOPbI . OBOJIOLUMSA 3JIEKTPOMAarHUTHBIX KOJE€OATENBbHBIX CHCTEM [pH

noBelleddd paboueit 4vactoTel. [lpamoyronpHbi 0O0beMHBbIH pesoHaTop. OOwas 3agada o
KoMeGaHusIX B MPSIMOYTrOJIbHOM 00beMHOM pesoHartope. Llnnmuuapuueckuil oObeMHBIH PE30HATOD.
CrocoObl  BO30YXACHUS M BKIKOYEHUS OOBEMHBIX pe3oHATOpoB. JoOpoTHOCTE 00BEMHBIX
pe3oHaTOpoB. Jlpyrue TUibl 00BEMHBIX PE30HATOPOB.

(OTDMIIB: §, 6),2,3,5=>6.

Jluteparypa: 6.1, [2] c. 231 —255,KJI c. 45 - 36.

5. PacnpoctpaHeHHe 3JeKTPOMATHUTHBIX BOJIH B @aHM30TPOINHBIX cpefax. Ou3nuecKui MEXaHu3M
AQHU30TPOIHH GeppUTOB. Y paBHEHHE ABUKECHUSI HAMATHUYEHHOCTH. TE€H30p MarHUTHOM
NPOHHUUAEMOCTH HaMarHu4YeHHOro Geppura. ¥ paBHeHHe MakcBenna B aHM30TPOIIHOM Cpezie.
[Nonepeynoe pacnpocTpaHeHHe IEKTPOMATHUTHBIX BOJIH B HAMarHuueHHoM ¢eppute. IIpononsHoe
PacIpOCTpaHEHHE IEKTPOMArHMTHLIX BOJIH B HAMAarHM4eHHOM (eppHTe.

(OTBOMIIB: 2,7,8),2,3,4,6=>9,10, 11.

Jlutepatypa: 6.1, [2] c. 327 - 346, KJI c. 57 - 64.

6. KoMnbtoTepHble METOIbI peLUeHHs 3aa4 3JIeKTPOAUHAMHIKU. [IpSIMOYTONBHBIA BOJHOBO/ €
HEOJHOPOIHBIM 3anosiHenueM. Metoa cetok. Mertoa byOHoBa — ["anepkuna. Meton UHTErpajlbHbBIX
YpaBHEHHH.

3 7=>3.

Jluteparypa: 6.1, [2]c. 387 —405, KJI c. 65 - 83.

7. MexaHU3M pacnpoCTpaHeHHs PaIloBOJIH B CBOOOAHOM MTPOCTPAHCTBE. DHEPreTUUECKUE
COOTHOLLUEHHS B YCJIOBUSIX CBOOOHOTO npocTpaHeTsa. O6nacTs NpocTpaHCTBa, CyHIECTBEHHO
yJyacTByomas B GOpMHPOBAHHH [OJIsl HA 3aJJaHHON JIMHUU.

(OTOMIIB: 2,7), 8 =>9, 10, 11;

Jluteparypa: 6.1, [2] c.467 — 478, KJI c. 84 - 90.
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8. PacnpocrpaHenue 3eMHBIX paaroBoiIH. Dusnueckre Npolecesl IpH pacpoCTpaHEHUH 3eMHOM
BojiHEL Knaccuduxanust METo10B pacyeTa 1o/ 36MHOM BOJIHEL [1oj1e BBICOKO ITOAHATOrO
W31ydaTeNs B OCBEIEHHOM 30He. [Toe HU3KO PacTonoKeHHOro U3JIydaTells B 30He NPUOIKeHHs
mnockoii 3emun. [osie B 30HaX MMOJYTeHH U TEHU PH BBICOKO NOAHATHIX K HU3KO PacIioNIOKEHHBIX
u3jydyaTensx.

(OTBOMIIB: 2, 7, 8, 10). 9 => 10, 11.

Jluteparypa: 6.1, [2] ¢.478 — 484, KJI¢. 91 - 101.

9. Armocdepa i ee BAMSHHUE Ha PACpoOCTpaHeHHe pannoBonH. CTpoenue aTMoChepsL.
JeKTpHuecKre cBOHCTBa Tponocdepsl U cTpaTochepsl. DIEKTPUIECKUE CBORCTBA HOHOC(EPSI.
(OTOMIIB: 2,7,10, 11), 10 =>11.

Jluteparypa: 6.1, [2] c. 485 — 496, KJl ¢. 102 - 108.

10. OcoGeHHOCTH pacnpocTpaHeH|s PaIHOBONIH Pa3IMYHBIX AHana3oHoB. PacnpocTpanenre YKB
HA HA3eMHBIX paxuoauHusxX. PacnpocTpanenne YKB Ha KOCMHYECKHMX paJIHOIHHUSAX.
Pacnpocrpanenne KB. PacnpocTpaHeHue CpeIHUX U IIMHHBIX BOIH. OCOOEHHOCTH
pacIpoCTPaHEHHUs. BOJIH ONTHYECKOIO JUanasoHa

(OTOMIIB: 2,7, 10, 11), 8,9, 10 => 11;

Jluteparypa: 6.1, [2] ¢.497 — 505, KJI c. 109 - 118.

Qonpn  oueHoudblx MarepuanioB  (POM) i nposeleHUs  arTeCTAlliH  YPOBHS

chOPMHUPOBAHHOCTH KOMIIETEHIMH OOyJalomuxcss N0 JUCHMIUIMHE OQOPMIIAETCS OTACTBHBIM
JIOKYMEHTOM.

6. YAEBHO-METOAUYECKOE H HHOOPMALHMOHHOE OBECITEUEHUE

ANCHUITIMNHBI
6.1. Knuuroofecrne4eHHOCTh
HanumeHoBaHMe JIMTEpaTYpbI: aBTOP, HA3BAHUE, BUIL [on KHUI'OOBECITEYEHHOCTb
M3aHus, U3NATENBCTBO U3IaHUA

Hannuue B anekTpoHHOM katanore DbC

OcHoBHasn JuTepaTtypa

1. Kypaes A.A.. lNonkosa T.JI., Cunuusin A.K. 2013 http://znanium.com/catalog.php?bookinfo=3
DneKkTpoAvHaMUKa U PacrpoOCTpaHEHHE PaIUOBOIINH! 67972

y4eOnoe nocobue / A.A. Kypaes, T.JL. [Tonkosa, A.K.
Cunuusii. — M.: HUL Uudpa-M; Mu.: Hos. 3Hanue, 2013.
—424 c. ISBN 978-5-16-006211-2

2. Mypomues J1.1O., 3sipsros KO.T., Gemonun [TA. 2014 http://www.lanbook.com/books/element.php?
DIeKTPOAHHAMHKA W PACTIPOCTPaHEHHE PAAHOBOIIH! p/1_cid/68&p/1_id=1107

yue6Hoe nocobue / JI.1O. Mypomues, FO.T. 3bipsHos, TT.A.
®OentoHuH. — M.: U3n. 2-oe. M.: «Jlanby, 2014, — 443 ¢.
ISBN 979-5-8114-1637-0

3. laBpunoe B.M. DrekTponiHaMuKa 1 pacripocTpaHeHHE 2020 http://e.lib.visu.ru: 80/handle/123456789/ 82
pannoBoaH; nad. npakTukym/ B.M. 'apunos, H.H. 83

Kopneesa; Baaanum. roc. yH-T um. A.T. n H.I'.
Cronetosbix. — M3n. 2-e non. — Bnagnmup: HM3a-so Bnl'Y,
2020.-100 c. 1ISBN 978-5-9984-1106-9.

4. Kpamm M.H. C6opHHK 3aaa4 No 0CHOBaM 2021 http://e.lanbook.com/reader//book/167874/
anekTpoauHaMikn: Yued. nocobue. — CII6.: M3x-Bo
«Jlaupy, 2021, — 256¢. ISBN 978-58114-1122-1

JlonoanuTenbHan JurepaTypa

1. bokoB JI.A. DnexTponrHHaMm1Ka 4 pacrpocTpaHeHne 2012 http://www.iprbooksshop.ru/13874.html
| paaMOBOJIH (ANEKTPORHDIN pecype): yuebuoe nocobue /
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JL.A. Bokos, B.A. 3amoTtpuHckuii, A.E. Maunzaens. —
DNeKTPOHHBIE TEKCTOBBIE NaHHbie. — ToMck: Tomcknii
rocyAapCcTBEHHbI YHUBEPCUTET CUCTEM YIPABACHHUS H
panuodnexkTpouuky, 2012, — 301 c. ISSN 2227-8397

2. DnekrpoanHaMuka: YueGHoe nocobue / M.D. Bynaran, 2013 http://znanium.com/catalog.php?bookinfo=3
B.®. Oy6posus, A.C. Curos. - M.: Ansga-M: HHULL 91337
UH®PA-M, 2013. - 304 c. ISBN 978-5-98281-329-9

6.2. [lepuoanueckue H31aAHUS

DneKTpoMHAMHUKa, TexHuueckas MIeKTpoJuHamMuKa, Parnodusuka, Panuorexnuka u
3/IeKTPOHHKA.

6.3. UaTepHeT-pecypebl

http://znanium.com/catalog.php?bookinfo=367972;

http://www.lanbook.com/books/element.php?p/1_cid/68&p/1_id=1107;
http://e.lib.vlsu.ru:80/handle/123456789/6608;
http://www.iprbooksshop.ru/13874.html;
http://iprbooksshop.ru/13969;
http://znanium.com/catalog.php?bookinfo=391337.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUILJINHBI

Jlns peanu3anMuyi JUCLUIUIMHBI UMEETCS CHEeLHaNbHOE TIOMELEHHE IS IIPOBEACHUS 3aHATHH
JICKIIMOHHOTO, PAKTHYECKOro U 1ab0paTOpPHOro TUIIOB, IPYIIOBEIX U HHIUBUYaIbHBIX KOH CYJlb-
TallUi, TEKYIIET0 KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTal|y, U1 CaMOCTOsTeNbHOH paboTsl. Jlekuu-
OHHBIE M NPaKTUUECKUE 3aHATUs, JabopaTopHble paboTsl IPOBOAATCS B aboparopuu « TexHuuec-
Kasi 3JIeKTPOJAMHAMUKA M PacpOCTpaHeHHe paguoBoHy, (510 -3). MarepuanbHO-TEXHHYECKOE
obecreyeHne AUCIUILIHHBL BKIIIOYAET:

- nabopaToOpHBIE MAKETH! ¥ H3MEPUTEILHOE 000PYA0BAHNE CIIELMANTU3UPOBAHHOMN JTab0PAaTOPUH
(510-3) mo aucuunnure T/ u PPB (4 ¢pusuueckux naboparopueix pabot): ['4-80 — 2 ., ['4-32A,
I'4-111b, I'4-83, B3-38 — 3 wt., ¥2-8 — 3 mt., [16-23A; P2-53 — 1 1t.;

- KOMIIBIOTEPHI CO CNeLMaIu3UPOBAHHBIM IporpaMMHbM obecriederHreM LabVIEW B naboparopuu
(510-3) fj1s1 BBIMOJIHEHMS BUPTYAIBHBIX JabopaTtopHbIX padoT mo aucuunmuae T3/ u PPB (1
BUpPTYyaJIbHas padoTa).

PabGouyio nporpamMmy cocraBui ["aBpunos B.M., nonent kadeapsl PT u PC

Penensent

«Baagumupckoe Kb Panuocsszuy, ['enepansusnii qupexktop bornanos A.E. 4 7
[Iporpamma paccMoTpena u onobpena Ha 3aceganuu kadeapsl PT u PC

[lporoxon Ne 7~ or Fp.OF, LbHona

3apenyrowuii kadenpoit Hukutun O.P. A

PaGouast mporpamMma paccMOTpEHa U OJ1 a Ha 3acelaHul yueOHO-METOIUYECKONH KOMUCCHH
nanpasienus 11.03.02 MudoxoMMyHHKAIMOHHBIE TEXHONIOIMY U CHCTEMBI CBS3H

Hporoxon Ne /ot L. 4, W%ona :

IIpencenarens komuccun Huxutun O.P., 3aBemyromuil kadenpoi é

<
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JINCT NEPEYTBEPXIEHHSA
PABOYEI ITPOr'PAMMBI JUCHUIIJIAHBI

PaGouyas nporpamma ogo0peHa Ha 20 /20 yueOHbIN roza
oT roja

[TpoToxon 3acenanust Kapeapel No

3asenyrouuii kadeapoi

PaGouvas nporpamma onodpena Ha 20 /20 yueOHBIH roga
oT roaa

[Tporokon 3acenanus Kadenpsl Ne

3aBenyroumii kadeapoi

PaGouvas nmporpamma onobpena Ha 20 /20 yueOHbIi roga
oT rosia

[IpoTokon 3acenanust Kadenpnl Ne

3aBenyroutuit kadeapoi

JIUCT PETUCTPALIMU UBMEHEHHUM

B pabouyto nporpammy JAMCLHMIIHHBI

TexHuyeckas JIEKTPOAMHAMHKA U pACIPOCTPaHEHHUE paluOBOJIH
o6pasoBaTenbHON NporpamMmel HanpasieHuns noaroroky 11.03.02 MudoxoMMyHHKaIMOHHBIE TEXHOIOIUH

M CHCTEMBI CBS3H, HAITPABJIEHHOCTH: MOOHIBHBIE CpecTBa CBs3HU (Oakanasp)

Homep BHeceHbl MBMEHEHHS B YACTH/pa3aelibl Hcnonnurens OcHoBaHHe
U3MEHEHHUS paGoueii nporpammbl OHUO (HOMep ¥ naTa NpoToKOoaa
3acenaHus kadeapsr)
1
2
3aBenyoumui kageapoit /
®HO

TToonuce



