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1. HEJIM OCBOEHHUA JTUCHUITJIAHBI

Llesb1o 0cBOCHMS! IMCUMIIIMHBL TexHUUecKas JeKTPOAMHAMHKA U paclipOCTPaHEHHE paJHo-
BOJIH fABJIsieTCs (OPMUPOBAHME HABBIKOB [IPUMEHEHH OCHOBHBIX [TOJIOKEHHH TEOPHH 3JIEKTpoMar-
HUTHOTO TIOJIS JUIS penienust 6a30BbIX 3a1a4 TeXHHYECKOH 3MeKTpOIMHAMUKH, obecrieuenne hyHua-

MEHTaJIbHOM NOATrOTOBKM CIIEUAIHCTA, He0OXO0IUMO IS CO3/IaHus U SKCILIyaTalluH YCTpOﬁCTB u

CHCTEM, OCHOBAHHBIX HA MCTMO/b30BAHUH BJIEKTPOMATHUTHBIX BOJHOBBIX IIPOLIECCOB.
3a7a4u; MOATOTOBKA B 00JIACTH TEXHUYECKOM 3MEKTPOJAMHAMHUKY JUISl TPOPECCHOHATIBHOM NeATEhb-
HOCTH CIELAATIMCTA: HAyYHO-HCCIIEI0BATENbCKOM, TPOEKTHOM.

2. MECTO JUCUHMILIUHBI B CTPYKTYPE OIIOII

Jincuumidaa Texauueckas 3/IeKTPOAMHAMUKA U pacpOCTPaHEHHE PaJJMOBOIH OTHOCUTCS K YacTH,
GopMupyeMOi yuacTHHKaMU 00pa30BaTeIbHbEIX OTHOLUEHHH.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYUEHHA 110 JTUCHUILJIMHE

[Inanupyemble

pe3y IbTATH

o0yueHus

no ITUCHHILIMHC,

COOTHECCHHBIC ¢ [IIIaHUPYECMbIMH

pesynbratamu ocsoenns OITOIT (koMneTeHIMAMY U HHAMKATOPAaMH HOCTHKEHHUS KOMIIETCHIHH)

dopmupyemble
KOMITETCHLUH

(Kon, coaepKkaHue
KOMIIETEHLIHH)

[TraHupyemsie pe3ysibTaThl 00yHeHHUs 0 AHCLMIUIMHE, B
COOTBETCTBHM C MHAMKATOPOM AOCTHIKEHUS KOMNETEHUNH

HMHoukaTop 10CTHKEHUS
KOMITETEHLIMH
(K00, codepoicanue uHOUKAMOopPa

PesynbraThl 00yueHus no
JAMCLUIITMHE

HaumeuoBanue
OLEHOYHOrO CPEeACTBA

YK-1. Cnocoben
OCYLUECTBIATD
MOUCK, KpUTHYEC-
KHHK aHAJIU3 U
cuHTe3 Hpopma-
MU, TPUMEHATD
CHCTEMHBIH 1O/~
X0 AJis pele-
HMSl ITOCTABJICH-
HBIX 3a1a4.

VYK-1.1. 3HaeT npHHLHUIIbL
cGopa u 00061weHus HUHPOP-
MaluHu.

YK-1.2. ¥meer cooTHECTH
Pa3sHOPO/IHbIE ABACHHS U CUC-
TEMaTU3UpOBaTh UX B paMKax
136paHHbIX BUAOB NpodeccH-
OHILHOM A€ATE/IbHOCTH.
YK-1.3. Baaageet Hasbikamu
Hay4YHOrO MOWCKa W NPaKTH-
yeckoi paboTsl ¢ undopma-
LUMOHHBIMH UCTOYHHKAMMU; ME-
TONAMHU NPUHATHS peLieHHH.

3HaeT OCHOBHbBIE NTOJI0-
YKCHHSI TEOPUU BOJTHOBO-
JIOB ¥ KoseOarebHbIX CH-
CTEM, YCIOBHUS pacipoct-
paHeHusl IEKTPOMArHHT-
HBIX BOJIH B aHM30TpPOII-
HBIX cpenax, 0coOeHHOC-
TH paboThl paAHOIMHUI B
HEnocpeaACTBEHHOHR OIu-
30CTH OT 3€MHO# MOBEpX-
HOCTH.

YMeeT IpUMeHsTH OCHO-
BHBIE MOJIOKEHHS TEOPUH
HAOpPaBIAIOIIKX U KOJle-
OaTeNBHBIX CUCTEM IS
aHaJin3a BOJIHOBBIX NIPO-
[IECCOB B OCHOBHBIX JTHU-
HUSX Mepefay ¥ 00beM-
HBIX pPE30HATOpax, aHaIH-
3UPOBATh OCOOEHHOCTH
pacnpoCcTpaHeHHUs JEK-
TPOMarHUTHBIX BOJIH B
AaHU3OTPOIIHBIX Cpeaax;
WCIIONB3Y 3HaHUs O (u-
3MYECKHUX MapaMeTpax 3e-
MHOM OBEPXHOCTH U aT-

Omnpoc no npoiaen-
HOMY TEOPETHUECKO-
MY MaTepHaiy.
TecToBble BONPOCHI.




Mocepsl, BBITIOIHATD
OLEHKY YCIIOBHH pacIpo-
CTpaHeHHsl paJyOBOIH B
3€MHBIX YCJIOBHSAX.
BnangeeTr MeTonaMu aHa-
7¥3a BOJIHOBLIX IIPOLEC-
COB B OCHOBHBIX THIIaX
TMHAH TIepenady 1 00b-
€MHBIX pe30HATOpax, CIo-
cobamu onHcaHus pacli-
pocTpaHeHHs PajuOBOJIH
B aHM30TPOIHBIX Cpelax
1 €CTECTBEHHBIX YCIOBH-
sIX.

[1K-2. Cnocoben
IPOBOAUTS [IPE-
MPOEKTHYIO MO~

rOTOBKY CHCTEM-
HOTO [POEKTA Te-
JTeKOMMYHHKaLH-
OHHON CHCTEMBEI.

[TK-2.1. 3uaeTt coBpeMeH-
Hble TpeOGOBaHMS MO 11PO-
U3BOJUTENBHOCTH, JOCTY-
MHOCTH, O€30MACHOCTH. Ma-
cuTaDUpyeMOCTH, HHTET-
paluy TeXHOJIOTHH, ynpa-
BJISIEMOCTH CUCTEM CBA3H
(TenexoMMYyHHUKAIHUH).
[1K-2.2. ¥MeeT onpenensaTb
3a/la4yf, pellaeMble ¢ NoMo-
b0 UH(POKOMMYHHMKALIHO-
HHOM CUCTEMBI U OKUae-
MBI€ pPe3yJIbTAThl €€ UCIIOIb-
30BaHUA.

[1K-2.3. Brnageer HaBbIKAMH
CPaBHHTENBHOIO aHaIMu3a U
OIpeJiesIeHusl PUCKOB, CBsi-
3aHHBIX ¢ peau3anuei pas-
JMYHBIX BAPUAHTOB.

3HaeT COBPEMEHHEIE TEO-
PETUYECKUE U SKCIEPH -
MEHTaTbHBIE METOIBI UCC-
JeIOBAaHMH 3JIeKTpoMar-
HMTHBIX BOJIHOBBIX IIPO -
1IECCOB B HANPABJIAIOLIHNX
U KoJie0aTenbHbIX CHCTE-
Max, FTHpOMarHUTHAIX
cpeaax, Ha3eMHBIX pajiy-
OJIMHUAX C LEJIbIO CO3/a-
HHsl HOBBIX [IEPCIIEKTHB-
HBIX Cpe/ICTB HHGPOKOM-
MYHHKAaIIMH, UCII0JIB30-
BAaHUIO U BHEIPEHHUIO pe-
3yJIbTATOB UCCIICIOBAHHIMH.
YMeeT NPUMEHSTh COB-
peMeHHbIe TEOPETHIEC-
KHE U KCTICPUMEHTAIIb-
Hble METObI UcciaegoBa-
HUH 3JI€KTPOMArHUTHBIX
BOJIHOBBIX ITPOLIECCOB B
HAMPAaBJAIOILNX U KOJIE-
OaTelbHBIX CHCTEMaX, -
pPOMarHUTHBIX cpejax,
Ha3eMHBIX paguOIHHUAX
C LEJIBIO CO3JJaHHs HOBBIX
MepPCIEKTUBHBIX CPEACTB
HH(POKOMMYHHUKALHUH, UC-
IIOJTb30BAHKIO U BHEIPE-
HHIO pe3yhTaTOB UCClIe-
JIOBaHUH.

BnaaeeT coBpeMEHHBIMH
TEOPETUUECKUMH M JIKC-
NepuMEHTaIbHBIMU METO-
JlAMH MCCIIEI0BAHUH dJie-
KTPOMAardHUTHLIX BOJTHO-
BBIX [POLECCOB B Hampa-

Jlaboparopuble pado-
TBI ¢ (PU3UUECKUM H
BUPTyaIbHbIM 000pY-
JOBAHHEM.

OT4eT no npaKTuye-
CKOH NOATNOTOBKE.
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BIIAIOUIMX U KoJleOareb-
HBIX CHCTEMax, THpOMa-
THUTHBIX cpellaX, Ha3eM-
HBIX PaJAMOIHHUSIX C 1E-
JIBIO CO3[aHUS HOBBIX Ie-
PCIIEKTUBHBIX CPEICTB
HHPOKOMMYHUKAIIWH, HC
[0JIb30BAHUS U BHEJApPE-
HEsl Pe3yJIbTaToOB UCCIIe-
JIOBaHUH.

4. OFBEM U CTPYKTYPA JTUCHUITJINHBI

TpyA0EMKOCTb IMCIHIUIMHbI COCTABIICT S5 3a4ETHBIX eaunull, 180 yacos.

Temaruueckuii nuian
(¢opma 00yveHHs — OUHAH

KoHrakrHas paboTta Dopmbl
olyuatoumxes TEKYLLErO
C Mefaroruyeckum KOHTpOJIS
g paboOTHHKOM e yCIEeBaeMOCTH,
o <
5 = = | 2 £ ¢dopma
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1 | Beenenue. O6mue cBoficta | 4 | 1 11 4
HaNpaB;IEMBIX BOJIH. 4 s I ] 4
4 3 | I 4 1 4
2 | Hanpasisrouye CTpyKTypblL. | 4 4 I 1 4 I 4
4 5 i | 1 4
3 | Ilepenaua 3aneKTPOMArHUT- 4 6 1 1 1 4 PeliTuHr-
HOM PHEprUM MO HATPAB - KOHTPOIIb |
JIFOUIAM CTPYKTYpPaM. 4 7 1 1 I 4
- KonebarenbHpie CHCTEMbL 4 8 1 1 4 1 4
5 | PacnpocTpaHeHue 3JICKTPO- 4 9 ] 1 4 1 4
MarHiTHBIX BOJIH B aHH30- 4 10 1 | 1 5
TPOIIHBIX Cpeaax.
6 | KomnoploTepHbie MeTOIBI pe- | 4 I 1 1 1 5
IICHUS 3a/1a4 3JICKTPOAMHA-
| MHKH. |




|7 Teopus ueneit CBY 4 12 1 I 1 5 Pefitunr-
KOHTpPOAb 2
8 | Jluneitnele yerpotictea CBY | 4 13 | 1 1
Pacnpocrpanenue 4 14 l l 2 1
PaIMOBOJIH B CBOOOIHOM
IIPOCTPAHCTBE
10 | PactipocTpaHeHHE 3€MHBIX 4 15 1 ] 1
PaTHOBOJIH 4 16 1 1 1
11 | DnexTpudeckue napameTpbl | 4 17 1 1 l
3eMHOM aTMocdepbt
12 | PacnpocTpaneHue 4 18 1 1 1 5 PeiiTunr-
PaauOBOJIH B 3¢MHOM KOHTPOJIb 3
arMocdepe
Bcero 3a 4 cemectp: 18 18 18 81 Ok3ameH (45)
Hanvuue B aucunnnunbe KI/KP -
Hroro no aucuunivue 18 18 18 81 Ok3ameH (45) |

Couepmaﬂue JECKIHOHHBLIX 3AHATHH M0 IHCHHILIHHE

Paznen 1. Beenenune. OOiue cBoiCTBa HANPABISIEMbIX BOJL.

Tema 1. Hanpagnsiromue cTpykTyphbl ¥ HapaB/isieMbIe BOJIHBL

Knaccudukanys Banpasnsonmx cTpykTyp. Kiiaccugukaiys Harrpas/sieMbIX BoJH. CBs3b MEKAY IIPO-
JOJIbHBI U MIONEPEYHBIMU COCTABJIAIOILMAMH MM0JIEH B PEryJIipHOil Harpasistoniel crpykrype. . Kpurtu-
YecKasl YacToTa.

Tema 2. O0mue cBotictsa BoaH T, E, H THIOB B HanpaB/sitole# CTpyKType.

llonepeunsle 31eKTpOMAarHUTHBIE BOJIHEL. JJIEKTPUYEcKUe BOMTHBL. MarauTHEIE BOJHEL.

Tema 3. CkopocTe pacuipocTpaHetus 3Hepruu. ['pynnoBas ckopocTs. MOIHOCTb, IEPEHOCHMAs HTIEKTPO-
MarHMTHOMN BOJIHOM 110 JIMHUU NE€pEayuu.

XapaKkTepycTHKa NepeMeleHHs HerapMOHHUECKIX CUTHAIOB. [ pyminoBas ckopocTh B HaPaBJIsFOLLIMX
cTpyKTypax. CKOpocTh pacnpocTpaHeHust SJHEpruy rapMOHUYECKUX BOJIH B JIMHUAX Iepenaqd. [lonHas
MOLLHOCTb [IEPEHOCUMAst Yepes IIONIEPEeUHOE CEYEHHUE JIMHUY TIepeiayuy.

Paznen 2. Hanpapnsoliye cCTpyKTYpBL.

Tema 1. IlpssMOyronbHbBIA BOJIHOBOA.

Penienue rpanuynoi 3a1a4u /15t IpAMOYTOJIbHBIX BOJHOBOJIOB. CTpyKTypa U cBoiicTBa mojel. Tunbl BOJIH,
jqucnepcust, (pazoBas CKOPOCTb U CKOPOCTb PacIipOCTPaHEHUs] SHEPTHH BOJIH B BOJHOBOAE. OCHOBHOM THI
BOJIHB.

Tema 2. Kpyrnblii BOTHOBOI.

Pewenue rpaHnyHOM 3a/1auul 17151 KpYTJIbIX BOJIHOBONOB. CTPYKTypa U CBOMCTBa nosieil. Tuibl BonH,
JHCTIEPCUs, (ha30Basi CKOPOCTH U CKOPOCTH PACIIPOCTPAHEHHUS SHEPIHH BOJIH B BOTHOBOJIE. OCHOBHOH THIT
BOJIHBL

Tema 3. Toku Ha CTeHKax [IPSIMOYTOJLHOIO U KPYIJIOT0 BOJHOBO/IOB.

Toxu B mpsaMOyroieHOM BOJIHOBOZE ¢ BOJHOH H, . Toku B kpyrnom BosHoBoze ¢ BomHOM H,,. Tokn B

KPYIJIOM BOJIHOBOJIE [IPH PACnpOCTPaHeHHy BOJHbL Hy, .

Tema 4. Bomnbl B KoaKCHaNbHOH JIMHUM.
Pemenye rpaHAYHON 3a1a4k /Uit BoJH T B koakcuambHol TuHuK. CTPYKTypa TIoNs ¥ CBOHCTBA BOJIH T B
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KOaKCHaTbHOH JTHHUU. BonHoBoe conpoTtusnenne. BoMHbI BBICHIMX THTIOB B KOAKCHATHHOM JTHHHH.
Tema 5. [InanapHble IMHUH 1I€pEIAYH.
CTpyxTypa | CBOFCTBA BOJIH B MEKPOIOJIOCKOBOM. ILE/I€BOH 1 KOINAHAPHOH JIMHHSAX NEPE/IatH.
Tema 6. JIuHAHA TOBEPXHOCTHBIX BOJTH.
JameuisioLIre CTpyKTypbl. [[0BEpXHOCTHBIE BOIHBI HA/l CTIOEM IUYJICKTPHKA M PEOPUCTOH MOBECPXHOCTEIO.
Paszen 3. [lepenaua sHEepruy M0 HAMPABILIOLIMM CTPYKTYPaM.
Tema 1. TpeGoBaHus, NPEABABILEMbIC K JIMHUAM I1EPENA‘IH.
OIHOBOJHOBBI U MHOTOBOJIHOBBIH pesKiMbl pabOThI JIMHUYU TIEPEadH. DICKTPUYEcKas NPOIHOCTD.
Tennosoit podoii. IpenepHas u JomycTuMas MOILHOCTD.
Tema 2. 3aTyXaHus B IMHUAX [IEPEIAYH.
Koaduiment 3aTyxanus. 3aTyXaHue, BbI3bIBACMOE IOTEPAMH B Cpene, 3aMOJTHSIIOLIEN JIMHUIO [IEpPeayn.
3aTyXaH¥ue, BLI3BIBAEMOE NIOTEPSIMU B METAIUTHYECKHUX NPOBOJHUKAX JIMHHH NICPCIaty.
Tema 3. KoHuenuus napuyaibHbIX BOJH.
TpaKTOBKa HAPABJIAEMBIX BOJIH B IMHUSIX [ePeadH Ha OCHOBE NapUHaibHbIX T-BosH, pacrpocTpa-
HSIOLITAXCS TIO JIOMAHBIM TPAaeKTOpHAM. PacueT XapakTepHCTHYEeCKOTO COTPOTHBIEHHS i (pasoBoi
CKOPOCTH B COOTBETCTBHH € KOHIEMLHCH.
Tema 4. Ilepeniada 3HEPruu Mo NPIMOYTroJbHOMY BOJHOBOY.-
MOILHOCTb, HEPEHOCHMAst TIO BOJIHOBOY. 3aTyXaHHE 3JEKTPUMECKUX BOJIH. 3aTyXaHue MarHATHBIX
BOJIH.
Tema 5. [lepenaua sHEPryuM 10 KPyrioMy BOJTHOBOLY.
MOLIHOCTB, NEPEHOCHMAs! 10 KPYTJIOMy BOJIHOBOZY. 3aTyXaHHe JIEKTPHYECKHX BOJIH. 3aTyXaHue
MArHUTHBIX BOJIH. OCOOEHHOCTh 3aTyXaHus BOJH H,,.

Tema 6. [Tepenada sHEPruu Mo KOAKCHAILHON JIMHHM.

MOLIHOCTB, LIePEHOCUMast 110 KOAKCHATBHOM NiMHAN. OnruMu3anus JHHHK JUL NEpeaaid MakCuMailb- HOH
MOLLLHOCTH M Ui MUHUMAIBHbBIX MOTeph. JIMHMSA ¢ 4aCTHYHBIM AMBIEKTPUYECKUM 3arl0/IHCHHEM.

Pasnen 4. KonebarensHble CHCTEMBL.

Tema 1. DBomoLys 2JIEKTPOMArHUTHBIX KOJIeOATE/IbHBIX CUCTEM [IPU NOBBIICHAH HaCTOThI.
KoneGarebHble CHCTEMBI HA COCPENOTOUEHHBIX d1eMenTax. OObeMHbIE PE30HATOPBL KonebarenbHble
cUCTeMBI Ha MIEMEHTAX C PaclpeieIeHHBIMU NTapaMeTpaMH.

Tema 2. OGBeMHBIH PE30HATOP U3 OTPE3Ka IIPSIMOYTONBHOIO BOJHOBOJA C BOTHOM Hyy.

Pelienye rpand4HOM 3a/a4d UTs PE30HATOPA U3 OTPE3Ka NPAMOYTOJIEHOrO BOTHOBOAA. Pe3onanchas
JUTMHA BOJIHBI 1 THI Konebauuil. CTpyKTypa Mojis M CTPYKTypa ITOBEPXHOCTHBIX TOKOB Ha CTCHKAX pe-
30HATOpA.

Tema 3. OGwuas 3a1a4a 0 KofeGaHusAX B IPAMOYI'OJIBHOM PE30HATOPE.

Turel koneGanuit. COBOKYIHOCTb PE30HAHCHBIX YacTOT KONeOaHU#H B IIPSIMOYTOJIBHOM pE30OHATOpE.
Knaccuuranust THNOB KoneOanu.

Tema 4. O0wast 3a1a4a 0 KoaeOaHMIX B IMIIHHAPAICCKOM PE30HATOPE.

Turm! konebanuii. COBOKYIHOCTD PE30HAHCHBIX YacTOT KOyieOaHui B LHTHHAPHYECKOM PE30HATOPE.
Ipocreiiiiuie THnb! Konedanuh (Eqye Hgyy Hyqy )

Tema 5. CriocoOs1 Bo30YKACHNS M BKITIOUEHHs 0OBEMHBIX PE30OHATOPOB.

Bo3GyK/IeHHe Pe30HATOPOB C IOMOILBIO IEKTPHYCCKOTO ¥ MArHUTHOTO H3JTy4aTeTeH. AnicopOLMOHHBIN 1
IIPOXO/THOM CI10c00 BKIIIOUEHMSs PE30HATOPOB.

Tema 6. JI0OpOTHOCTH OOLEMHBIX PE3OHATOPOB.

Co6CcTBeHHAs J0OPOTHOCTD Pe30HATOPOB. MIHTErpanbHOE BHIPAKEHHUS 1A NOGPOTHOCTH. 3aBUCUMOCTD
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JOOPOTHOCTH OT T'€OMETPUUECKHX PasMepOB U MTEKTPOIHMHAMUYECKHX MTApAMETPOB CPEb, 3aII0JIHS - FOILEH
pesonarop. HarpyxeHHas 106poTHOCTB. J[pyrue THITbI pe30HATOPOB.

Pasnen 5. PacnipocTpaHeHHe IEKTPOMAarHUTHAIX BOJIH B aHM30TPOIHBIX cpeax.

Tema 1. PacpocTpaneH#e JIHHEHHO NOIMPU30BaHHBIX IEKTPOMArHUTHBIX BOJH B HaMarHH4eHHOH
(eppuTOBOIi Cpezie.

deppHTHI 1 UX CBOICTBA. B3anmoeHCTBYe MEKTPOHA ¢ TOCTOSHHBIM MATHATHBIM - ToJieM. I1penieccus
3IeKTpoHa. PacnpocTpanenue JIMHeHO MOMSPH30BAHHbIX BOJIH B THPOMATHUTHOH cpeje. TeH30p MarHHTHOH
IIPOHKLIAEMOCTH (heppuTa.

Tema 2. PacrpocTpanenue BOJH ¢ KPyroBoit MONspu3alMel B HaMarii4eHHON (heppuToBoil cperie.
MarsuTHas IPOHHLAEMOCTh HAMAarHHUEHHON (peppUTOBOM Cpe/bl IPH PACIIPOCTPAHEHHH BOH C Kpy-
roeoii nojspuszanyreii. GeppoMarHUTHLIA pe3OHaHC.

Tema 3. Dddext Dapanes B TpOIOILHO HAMATHAYEHHOM EPPUTOBOH cpeze.

PacripocTpanenue B IPOJOJIEHO HaMarHHIeHHOH (peppUTOBOM CpeJie JIMHEHHO MOJIIPU30BAHHON BOJHBI.
TToBOPOT MJIOCKOCTH MOISIPU3ALIEH JIHHEHHO NMOJIPH30BAHHON BOJIHEI [IPH PACTIPOCTPAHCHUH B IIPOJOTBHO
HaMarHu4ueHHOM (eppure.

Tema 4. IGdeKT CMEIIEHHs 1101 B NPIMOYTOILHOM BOJTHOBOJIE € NONEPEIHO HAMATHHYCHHBIM (epPHTOM.
CTpyKTypa H pacrpee/ieHue aMILTATY bl IIOJI B IPSIMOYTOJILHOM BOJIHOBOZIE C BOJIHOW H,, NpH HATHYMK

NOIEPEedHO HaMAarHUYeHHOTo Gepprta. BerTrin Ha sddexre cMeiennus ross U GpeppoMarHUTHOM Pe3OHaH-
ce.
Pazzen 6. KoMnploTepHbIE METOIBI PELICHUS 33/1a4 SICKTPOIMHAMUKH.
Tewma 1. [ToctanoBka 3aa1au, MpeACTaBICHHE TIONEH, AIrOPUTMHU3ALMS.
MaremaTuueckue MOJICH MEKTPOAMHAMHMKY aJleKBaTHbIe (PU3NUECKOH peanbHOCTH. DJIEKTPOIHHA-
MHYeCKHe 3a1aur. BoluucnurenpHas 31eKTpOAMHAMHUKA.
Tema 2. IIpoeKIMOHHBIE METOBI.
OcHoBHas npoexiontas cxeMa. Metozn byOnosa-I anepkuna s peiieHust BHyTPCHHHX 337134 3JICK-
TPOJAMHAMUKH.
Tema 3. JIuckpeTU3alluOHHbIE METOBL.
Kostoxanus. PazHocTHble cxeMbl. KOHEUHbIE 2JIEMEHTL.
Paznen 7. Teopus ueneit CBY.
Tema 1. JIuHuu nepeauu KOHEMHOM JUIMHBL.
Llens CBY. JIunuu mepenaun KOHeUHOHN UTHHbL. [10J1HOE SKBMBAICHTHOE COMTPOTHBIICHUE JIMHHU NIEPC-
nauy. Kpyrosas 1uarpaMma IOJHBIX CONPOTUBIICHHH.
Tema 2. CornacoBoHue MMHUH NepegayH.
MeTo/IbI COrNIacOBaHUs. Y 3KOMOJIOCHOE COTTIACOBAHME ¢ MOMOLIBIO PEaKTUBHBIX deMenToB. Cornacosa-
HUE C [IOMOLIBIO YeTBEPTLBOMHOBOTO Tpanchopmaropa. IllnpokononocHoe cornacoBanue.
Tema 3. Marpuunoe onucanue teneit CBY.
MeTo/1 IEKOMIIO3UIMA 1 MaTpH4HOe onucanue nereit CBY. DxpuBanentHble cxemsl neneit CBY. Crpy-
KTypHBIil ¥ TapaMeTpudeckuii cunTes yerpoicrs CBY.
Pasznen 8. Jluneiinele ycrpotictea CBY.
Tema 1. DsieMeHTH] JIMHUH TIEpefaYn.
Heperynspuoct B uHuaX nepetaqn. Cowenenns otpeskos. TpancdopMaTopsl THIOB BOTH. Bos-
Oy>KACHHME BOIH B JIMHSX Nepenayn. ATTEHIOATOPbI.
Tema 2. [TaccuBHsle yerpoiictBa CBY.
HanpasreHHble OTBETBHTENH i MOCTOBbIE cXeMbl. Puibtpsr CBY.
Paznen 9. Pacnpocrpanenyie paadoBoJH B CBOOOIHOM IPOCTPAHCTEE.



Tema 1. DHEpreTHuecKre COOTHOMIEHHS B YCTIOBUAX CBOOOIHOIO IPOCTPAHCTBA.

HanpsikenHOCTH 10JIs B TouKe npuema. GopMyina uneansHoii panuocssasy. Knaccuduxanms paruoBon 1o
JMara3zoHaM 4acToT.

Tema 2. OG1acTh IPOCTPAHCTBE, CYLLIECTBEHHO YUacTBYIOMIas B (GOPMUPOBAHUH 1107151 HA 381aHHOH JTMHUH.
3oubl ®penens Ha MWI0CKOCTH. CyLIECTBEHHbIH UTANCON] BPALEHHA U 3aBUCHMOCTD €T0 Pa3sMEPOB OT JUIHHBL
BOJIHBL

Paznen 10. PacnpocTpanenue 3eMHBIX PaIOBOJIH.

Tema 1. Gusuueckue IpoLECCh IIPU PACTPOCTPAHEHUH 3¢MHOH BOJIHBL.

Knaccudukariyis METOLOB pacyera 1oJist 3eMHOH BOJIHBL [Ipenenbuoe paccTosnue IPSIMOH BUIMMOCTH.
Tema 2. [ToJ1e BBICOKO MOAHSATOTO W3yYaTelisi B OCBEIEHHOH 00/1acTu.

OrpakaTebHas TPAKTOBKA BIIHsiHUs 3eMin. [Tose u3nyuaTes B OCBEIICHHOM obnacty B MpulimKe- HHH
nnockoit 3emim. MHTephepeHIMOHHBIN MHOKHTENb C Y4eTOM CHEPUIHOCTH 3eMIIH.

Tema 3. TToJie HH3KO PACTIONOMEHHOTO H3TyyaTeNst B 00IaCTH NPUOIMIKEHUS IIOCKOH 3eMIId.

KOHIIeNINs CKO/b3sIei 3emHoit BonHbl ®opmyia [llyneiikuna-Ban- nep-Tloasa. Owmbka BbIMMCTIEHAs OIS
B IpUGIIMIKCHAR TIIOCKOA 3eMITH.

Tema 4. [Tone B 30HaX MMOJIYTEHU ¥ TEHHU.

[Tone ISt BBICOKO MOAHSTOro uaayuatesns. [lone HM3KO pacroyIOKeHHOTO U3JIyHaTelIs.

Pazzen 11. DnekTpuuecKue rapaMeTpbl 3eMHOM aTMOChEpBL.

Tema 1. CtpoeHue aTMOC(epsbL

O6nactu arMochepbl, XHMUYECKUH COCTaB, paclpeeCHIe TEMIICPATyPhl B KOJIIMYECTBA HeUTpasb-

HBIX UACTHIL [10 BBICOTE, PacTpelleNieH e 3apsHKeHHBIX YacTHIL B HOHOChEpe.

Tema 2. DrieKTpHUecKMe CBOACTBA TPOLOC(EpB B CTPATOCHEPDL.

JlnanekTpideckas IPOHUIIAEMOCTE TPONOC(EpBI U cTparochepsl. JIokanbHbIE HEOIHOPOAHOCTH TPOIIO-
cepsL

Tema 3. DaeKTpHYECKUE CBOMHCTBA HOHOCEPDI

JIM5IeKTprtecKas MPOHMIIAEMOCTD B IIPOBOAMMOCT HOHOC(epBI. JIOKAIBHBIE HEOTHOPOAHOCTH 1 803~
MYILIEHHST HOHOC(EPBL.

Pazzen 12. PacnpocTpanenue pajHOBOIH B 3eMHOH atMoc(epe.
Tema 1. O01me BOIPOCHL.
[Ipenomienue pammoBond B armocepe. PaccesHue panuoBOIH HEOHOPOAHOCTIMA armocgepsl. Oc-
nabjieHue BOJH B aTMocdepe.
Tema 2. Pacnpoctpanenue YKB Ha HazeMHBIX paMONIMHUAX.

Pacrpoctpanenue YKB 3emHoit BoHoii. JlanbHee TponocdepHOe paclpoCTpaHeHHE YKB u snepretu-
yeckuil pacyet nuuui TP,

Tema 3. Pacnpoctpanenue KB.

MexaHusm pacnpoctpanenus. PaGoune 4acToTsl. Binsinue HoHOCEPHEIX BO3MYIICHHH. Pacuer KB
panHOIHHUHA.

Tema 4. Pacnpoctparenue CB u JIB.

Mexanusm pacnpocrpascuus. O6sacts npuMenenns. Crydaiuble GIyKTyaiun momns. [lepexpectHas
MOIY/sLES B HoHOchepe. PacueT HaNpsuKEHHOCTH TOJIA.

Cojtepkanue 1a60PATOPHBIX 3AHATHIL 10 THCUHILIHHE,

Pasnen 2. Hanpagisiomue CTpyKTYpal.
Tema 1. ITpsMOYTONIbHbIN BOJIHOBO.



HccnenoBanue 21eKTPOMarHMTHOrO o1 BOJIHBI Hio, B IPAMOYrojibHOM BOJIHOBOZE.

Tema 3. Tok# Ha CTEHKAX MPSIMOYTOJIBHOTO H KPYTJI0IO BOTHOBOIOB.

ToKH B IPAMOYTOJILHOM BOTHOBOJIE € BOJHOHM Hyy.

Tema 6. JIuHMYM TOBEPXHOCTHBIX BOJIH.

V3yuenne 3aMeUISIOLMX CBOHCTB rpebeHyaTol CTPyKTYpBI.

Paszen 3. [lepeaaya 9Hepryu 110 HanpapBJsOIKM CTPYKTypPaM.

Tema 4. [Nepegaya SHEPIUH MO NPAMOYTOJIBHOMY BOJHOBOLY.

MOLIHOCTS, IIEPEHOCUMast 10 MPSIMOYTOIBHOMY BOJHOBOJY BOJHON H, ;. 3aTyXaHHe BOJIHbI H,.

B IIPSIMOYT'OJILHOM BOJIHOBOJE.
Pasnen 4. KonebaTenbHble CUCTEMBIL.
Tema 2. O6BeMHbI PE30HATOP U3 OTPE3Ka MPSIMOYTOILHOrO BOIHOBO/IA C BOJHOH Hyy.

VcereoBanye 3/1eKTPOMArHUTHOTO TOJs B IPAMOYTOJIBHOM Pe30HaTope ¢ KoneGatuaMu Hg, .
Tewma 3. O0mas 3a1a4a 0 KoneGadusx B IPSAMOYTOJIbBHOM PE30HATOPE.
COBOKYIHOCTb PE30HAHCHBIX HaCTOT Konebanui Hy¢, B IPAMOYTOJ1LHOM PE30HATOPE.
Tema 5. CriocoGst BO3OYKASHHS U BKIIIOYESHNA 00BEMHbBIX PE30HATOPOB.
Bo36y:KkIeHue pIMOYrOibHBIX PE30HATOPOB C MOMOIBIO 3IEKTPUUECKOrO ¥ MArHUTHOIO H3J1y-
yaresei.
Tema 6. JIo6poTHOCTL 00BEMHBIX PE30HATOPOB.
CobcTBeHHAs W Harpy)XeHuas J0OPOTHOCTD MPAMOYTOJIbHBIX PE30HATOPOB € KoJeOaHuAMH Hy¢.
3aBUCHMOCTb J10OPOTHOCTH OT F€OMETPHUECKHX Pa3MepOoB U 3IEKTPOMHAMHUICCKUX [IAPaMETPOB
Cpe/ibl, 3alOJHAIOIIEH pe30HATOP.
Paznen 5. PacnpocTpaHeHHE 3IEKTPOMArHUTHBIX BOJIH B AHU30TPOIHBIX Cpeax.
Tema 3. Ddpdext Papanes B IPOLOILHO HAMATHUIEHHON (HEPPUTOBOI Cpeie.
Vi3syuenue sBeHus IOBOPOTA MJIOCKOCTH MOJISIPU3ALMK JICKTPOMArHUTHBIX BOJIH (“addext
dapanes™) Ipy pacnpoCTpaieHUH B FTHPOMArHUTHOHN cpe/ie BAOJIb HAaNpaBICHUA HaMarHiaH-BaHHi.
Pasmen 9. PacnpoctpaneHHe pafiioBOIH B CBOOOIHOM IIPOCTPAHCTBE.
Tema 1. DHepreTHYECKHE COOTHOLICHUS B YCIOBUSX CBOOOHOrO IIPOCTPAHCTBA.
VsyueHue 3aKOHOMEPHOCTEN paclpoCTpaHeHHs PaaHoBOJIH B CBOOOJHOM IPOCTPAHCTBE.
Tema 2. OGmacTh IPOCTPAHCTBA, CYIIECTBEHHO YYacTBYIoUIas B pOPMUPOBAHUH TIOTIA HA 3aJaHHOM JIMHUH.
Vi3yueHue pacnpocTpaHeHHs PAIHOBOJIH H ONpe/erieHie 001acT NpOCTPaHCTBa, B KOTOpOH
NpEeUMyIIECTBEHHO IPOUCXOAUT Nepeiaya SHEPruM paJanoBOIHEL

CO,’]ep?KaHHe HNpPaKTHYICCKHX 3aHATHH N0 AHCHUILIHHE

Paznen 1. Beenenue. O0mue cBoHCTBA HANPAB/ISICMbIX BOJIH.

Tema 1. Hampapsnsiromue CTPYKTYphbI B HAapaByisieMbIe BOJIHBI.

Knaccudukalms Harmpassoumx cTpykryp. Kiaccupuxaius Hanpap/iAeMpIxX BOJH. CBsi3p MEXIYy IIPO-
JI0JIGHBI 1 TIONEPSIHEIMU COCTABIIAIOLIMMHE HOJEH B PEry/IApHON HaNpPaBIIAIOMIEH CTPYKTYPE. . Kpuru-
4ecKasd YacToTa.

Tema 2. Obume croiictsa soyid T, E, H 1UII0B B RanpaBisoInei CTPyKTYpe.

Torepeunbie 37EeKTPOMATHATHbIE BOJIHBL. DJICKTPAISCKUE BOTHBL MaruuTHbIE BOJIHBL.

Tema 3. CKOpOCTH pacTpocTpanenus sHeprun. [ pymnosas ckopocts. MoHOCTE, NepeHocHMast
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3JIEKTPOMArHMTHOM BOJIHOH IO JTMHHH TTEPEIayH.

XapakTepucTHka NepeMeLLEeHNs] HeTapMOHHYECKHX CUIHAIOB. [ pyIIOBas CKOPOCTb B HANIPABIAIOLIMX
cTpyKTypax. CKOpoCTb pacnpoCTpaHeHHsl SHEPTHU FapMOHUUECKHX BOJIH B IMHUAX Nepenayu. [lomnas
MOLIHOCTH IIEPEHOCUMAsT YePe3 NONEPEYHOE CEUYEHHUE JIMHUH ITEPEIaTH.

Paznen 2. Hanpapastronye CTpyKTypBL

Tema 1. [IpsIMOYTONBHBIH BOJIHOBOA.

Bomsel E,, H,, BnpamoyTe1sHoM BolHoEo e, CTPYKTYpa M CBOHCTBA 10JIeH. DIIEKTPUUECKHe

XapaKTePUCTUKU BOMH B BONHOBOIE. [IprMeneHue npsaMOyTroJIbHEIX BOJTHOBOAOB.
Tewma 2. Kpyrinblii BOIHOBOZ.
Bommbl E,., H,, Bkpyraom so.Hosoge. CTPyKTypa i CBOMCTBA MOJICH. NEKTPUYSCKHE XapaK-

TEPUCTHKH BOJIH B BOHOBOJE. [IpuMeHeHne KPYTIIbIX BOTHOBOJOB.
Tema 3. Toku Ha CTEHKaX OPAMOYIOJILHOIO U KpYyIrjoro BOJIHOBOAOB.
Toxu B IIPAMOYTOIBLHOM BOIHOBO;IE ¢ BoiHamu E ., H, . Toxu B KpyrnoM BOJIHOBOJE ¢ BOMHaMu E,, .,

H mn’

Paznen 3. [lepenaua sHeprud No HAIPABIIAIOLIMM CTPYKTYpaMm.
Tewma 3. Ilepeniaua sHepruu 1Mo nNpsAMoyrojibHOMY BOJIHOBOJY.
3aryxanue BosiH E.,, H . BIOPSIMOYrOJbHOM BOIHOBOJE 3a CUET MOTEPh B METALIC U TUIIEKTPUKE.

Tema 4. [lepenada 3Hepruu 110 KpyrjioMy BOJHOBOLY.

3aryxanue BONH E,., H,,. B KPYIJIOM BOJHOBOJE 3a CUET IIOTEPh B METAILIC U IUICKTPHKE.

mn
Paznen 2. Hanpagnsroume CTpyKTypEL.
Tema 6. JIuAAY TOBEPXHOCTHBIX BOJIH.
CTpyKTypa MoJIsl ¥ SIEKTPHUCCKIE XapaKTePUCTHKY IIOBEPXHOCTHBIX BOJIH B JIUAIIEKTPHUECKOH
IUIACTUHE HA METAUIMYECKO# 11017105KKe, B IpeOeHYaTo! CTPYKTYpeE, METAINIHYECKON CIIMPAITH.
Paznen 2. Hanpasnsrouue CTpyKTyphl.
Tema 4. BoiHb! B KOakCHallbHOW JTHHHU.
CTpyKTypa 10Jisi ¥ SICKTPUUECKHE XapaKTePHCTHKK BOJIH T B KOAKCHANbHOU W IPYTHX JTMHUSX
[epenayn.
Pasnen 3. [lepenaua sHEPruH Mo HaNPaB/LIOUIMM CTPYKTYPaM.
Tema 5. [lepenaua sHEPruH 10 KOAKCHATILHON JIMHUH.
MOLHOCTE, TEPEHOCHMAS [0 KOAKCHATLHOM JIMHUHM. 3aTyXaHHE BOJIH B JIMHUH 3a CUET [OTEPh B ME-TAJLIE U
JManeKTpuke. JIHHUS ¢ YaCTHYHBIM IMAJIEKTPHYSCKHM 3anonsenueM. [lepenaya oHepruu B IPYTUX JIHHAAX
nepesauu ¢ BOJHON T.
Pasnen 4. KonebGaresbuble CUCTEMBL.
Tema 3. O0mas 3amaua 0 KoJjeOaHusIX B IIPAMOYTOJIBHOM PE30HATOPE.
COBOKYITHOCTb Pe30HAHCHLIX 9aCTOT KoJleGaHui B (psIMOYToabHOM pesoHatope. Knaccudurauyss  THIIOB
KonebaHui.
Tema 4. OOuiast 331a4a 0 KoyicOaHuAX B LMIIMHAPUYECKOM pE30HATOPE.
COBOKYITHOCTB PE30OHAHCHBIX YACTOT KoJleOaHuii B LMIMHIPHUeckoM pesonarope. [Ipocrefinme TH- 1Bl
konebanui (Eqqp Hpqq Hypq)-

Tema 5. CnocoObl BO30YKIEHUS U BIJIOUEHUA OOBEMHBIX PE30HATOPOB.

Bo30y:K/IeHHE PE3OHATOPOB ¢ MOMOLLBIO HICKTPHHYECKOr0 ¥ MArHMTHOrO  M3myyareneil. AIcopOLH- OHHbIH U
TIPOXOAHOM Coco0d BKIOYEHHS PE30OHATOPOB.

Tema 6. JIoOpoTHOCTH 00BLEMHBIX PE3OHATOPOB.
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CoOcTBennas 106pOTHOCTE pe30HATOPOB. MHTerpaibHOe BRIpaXKeH e I8 JoOPOTHOCTH. 3aBHCH-MOCTE
JOOPOTHOCTH OT IEOMETPUUECKHX Pa3MEPOB U EKTPOJUHAMHYECKHX APaMETPOB CPEJIbL, 3aTlOHSIOLIEH
pesonarop. HarpyxeHnHas 1o0porHocTs. J[pyrye THIIbI pe30HAaTOPOB.

Pazpgen 5. Pacnpoctpanenue a1eKTpOMarHUTHBIX BOJIH B aHH30TPOIHBIX CpeJiax.

Tema 1. PacnpocTpanesne JTMHERHO MOJSPU30BAHHEIX IEKTPOMATHATHBIX BOJIH B HAMAr HHYEHHOH
(beppuTOBOH Cpene.

B3aumo1eHiCTBHE 3MEKTPOHA C ITOCTOSHHBIM MATHUTHBIM IToNeM. PacipocTpaHeHne TMHEeHHO MO -
PU30BAHHBIX BOH B TMPOMArHUTHOM cpejie. TeHsop MarHWTHOM NPOHHIAEMOCTH (hepPHTA.

Tema 2. PacmipocTpanense BOJIH ¢ KPYTOBOH [OJBipU3aldell B HAMArHMUEHHOH (peppuToBOH cpeze.
MaruuTHas IPOHHIIAEMOCTb HaMarHH4eHHO! (HeppuTOBOM CPE/IbI TIPH PaCTIpOCTPAHEHHUH BOJH C KpY-
roBoii nonsipuzarpeil. eppoMarHUTHLBII PE3OHAHC.

Tema 3. Ddpdexr Papanes B 1po10JbHO HaMarHH4eHHOHN (PepPHTOBOM CpEIE.

PacnipocTpanetue B po/0JibHO HaMAarHH4YeHHON (eppUTOBOM CPE/le TMHEHHO MOJIAPU30BAHHON BOMHBL.
TToBOPOT MIOCKOCTH MOJISPH3AIAHN JIMHEHHO [OJAPHU30BAHHON BOJIHBI [TPH PaCcIpOCTPAHEHUH B IIPO-
JI0JIBHO HAMarHM4eHHOM (peppuTe.

Tema 4. DddexT cMeleH s N0/ B IPAMOYTOJILHOM BOIHOBOJE C [ONIEPEUHO HaMarHU9eHHBIM (ep-
pPUTOM.

CTpyKTypa d pacrpe/ie/ieHUe bl aMILTUTYIBI 1018 B IPAMOYI'OJIbHOM BOJIHOBOJIE € BOJIHOH H, o TIpH

HATHYHH [ONEPeYHOo HamMarnuuenHoro ¢peppura. Bentamu Ha addexTe cMelienys nons 1 Geppo-
MarHUTHOM pE30HaHCE.
Paznen 6. KoMmbroTepHble METOIBI PELIEHHs 38/1a4 2JIEKTPOTHHAMUKH.
Tema 1. [TocTaHoBKA 3a1a4, IpeAcTaBICHUE NONEH, AINOPUTMH3ALHS.
MaremaTuyecK e MOJEIH JIEKTPOMMHAMHUKY aleKBATHbIC (pr3UHecKOl peabHOCTH. DIEKTPOAMHA-
MHYECKHe 3a/aui. BolurcnurenpbHas 31eKTpOIMHAMUKA,
Tema 2. IlpoekuHOHHbBIE METOMbL.
OcnoBHas poeKuoHHas cxema. Meton byOnosa-I"anepkuna 11 petueHusi BHyTPEHHHX 3a1a4
NEKTPOAUHAMHUKH.
Tema 3. Jluckpern3allMOHHbIE METObL.
Kosnnokaius. PazHocTHBIE cxeMbl. KoHeYHbIE 2IEMEHTEL.
Pasnen 7. Teopus neneit CBY.
Tema 1. JIuHuK niepeaauyd KOHEYHOM JJIMHBL
Lens CBY. Jluuuu nepeaaun KoHedHoH AMuHBL [JonHoe SKBUBAJIEHTHOE CONPOTUBIICHHE JIMHUY IEpe-
nagu. Kpyrosasi quarpaMma MoJHbIX COLPOTHBICHHH.
Tema 2. CornacoBoHue JIMHUH Nepelaydn.
MeToIb! cornacoBaHus. Y 3KOINONOCHOE COrNACOBAHUE C TIOMOLIBIO PEaKTHUBHBIX 31eMenToB. Cora-
COBAHHE € TIOMOIIBIO YeTBEPTHBOIHOBOIO TpaHchopmMaTopa. [1IMpoKononocHoe CoriacoBaHHE.
Tema 3. Marpuunoe onucanue ueneii CBY.
MeTon 1eKOMIIO3KLMH K MaTpruHoe orcanue Leneit CBY. DxsusanentHble cxemsl ueneit CBY. Ctpy-
KTYPHBIH M MapaMeTpuieckuil cuiites yerpoicts CBY.
Pasnen 8. Jluneitnsle yetpoiicrea CBY.
Tema 1. DnemeHTHI TUHUH NTepeIayH.
HeperynspHocTty B iHMsX nepegaun. CowieneHns otpe3koB. TpaHcdopMaTopsl THIIOB BOH. Bo3s-
Oyxu/IeHUE BOJIH B JIMHSX Nepeaaun. ATTCHIOATOPbL.
Tema 2. [TaccuBHbie yerpoiictBa CBY.
HanpapienHble OTBETBATENH 1 MOCTOBBIE CxeMbl. Punbrpet CBY.
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Paznen 19. Pacnipoctpanenue pajiMoBoiH B ¢CBOOOTHOM MPOCTPAHCTBE.
Tema 1. DHepreruyeckrne COOTHOLIEHHUS B YCIOBHAX CBOOOJHOIO TPOCTPaHCTBa.
HanpspkeHHoCTs oI B Touke mpueMa. Gopmyna uaeanbHoil paaquocssisy. Kilaccugukanus pajiio-
BOJTH I10 IMana3oHam 4acToT.
Tema 2. O61aCTb POCTPAHCTBE, CYILECTBEHHO YHacTBYIOLIas B ((OPMUPOBAHHMH I10J1s1 Ha 38 aHHOH
JIUHUY.
3onpl Openeits Ha IW10CKOCTH. CyIecTBEHHBLH 2JIIHIICOM BPAILEHUS H 3aBUCHUMOCTb €I0 pa3MEpPOB
OT JUIMHBI BOJIHBL
Pazaen 10. PacnpocTpanenue 3eMHBIX paIiOBOJIH.
Tema 1. dusnyeckre NpoLecchl NPU PACITPOCTPAHEHHU 3€MHOM BOJTHBL
Krnaccuukaiys METO0B pacueTa MoJist 3eMHOM BOIHBL [IpenenbHoe pacCTosHHE IPSIMON BHAMMO-
CTH.
Tema 2. [Tose BBICOKO MOAHATOrO U3Ty4YaTesi B OCBEILICHHOH 001acTH.
OrpaxaTeNbHas TPAKTOBKA BMsiHust 3emitd. [Toste HayuaTens B OCBEILECHHOH 00acTy B IIpuOiiy-
KeHUH [UT0cKoi 3emmn. MHTepdepeHIIMOHHBI MHOXKHUTEb ¢ YUETOM CPEPHUHOCTH 3EMIIH.
Tewma 3. [ToJTe HM3KO PaCONOKEHHOTO U3yyatessi B 061acT NpUOIM/KEHHUS TIIOCKOH 3eMITH.
Kounemms ckonb3sineii 3eMaoit Boanbl. Gopmyia [llynetikuna-Ban- nep-[lom. Ommbka Bprauc-
JIEHHMs 1107151 B IPUOTIMIKEHHY TUIOCKOH 3eMJIH.
Tema 4. [Tonie B 30HaX NOJLYTEHH U TEHHU.
[Toste 115 BLICOKO MOAHATOro uany4aress. [lose HU3KO pacoNOKEHHOrO U3y IaTe .
Paszen 11. DnexkrpayecKkne mapaMeTpbl 3eMHOH aTMOC(eEpEL.
Tema 1. Ctpoetue atMOC(epsl.
O6macTy aTMOCcepbl, XUMIYECKHHM COCTaB, paclpe/ieleHue TEMIEPATypbl M KOJIMYCCTBA HEHT-
paNLHBIX YACTHII TI0 BHICOTE, PACIIPEICTICHHE 3apsDKeHHBIX YaCTHIL B HOHOC(hEDE.
Tema 2. DneKTprutecKre CBOHCTBA TPOIochepsl i CTpaTocepsl.
JluosexTpudecKast IPOHULAEMOCTh Tponocepel u crpatocdepsl. JIokanbHbIe HEOTHOPOTHOCTH
Tponochepsbl.
Tema 3. DnekTputeckue cBoicTBa HOHOCHEDPHI
JluanekTprdeckas MPOHULAEMOCTD H IIPOBOAUMOCTL HOHOChEPEI. JIoKaIbHbIE HEOTHOPOAHOCTH U
BO3MYLICHUs] HOHOC(EPBI.
Pasnen 12. PacnpocTpaHenye pa/iioBOJIH B 3eMHOH armocdepe.
Tema 1. O6wge BONpoCHL.
[penomincHue pasmosoan B armochepe. PaccesiHye pajioBOIH HEOAHOPOIHOCTSIME aTMOCHEPDL
OcnaOnenue BoJIH B aTMoc(epe.
Tema 2. PactipocTpanenue YKB Ha HazeMHBIX paavOIUHUIX.
Pacnpoctpanenue YKB 3emuoit BonHO#M. Janbtee TponocgepHoe pacnpoctpanenne Y KB u oHep-
reTuyecKuii pacaeT nuHui J[TP.
Tema 3. Pactipoctpanenne KB.
Mexanu3M pacnpocTpaierus. PaGoune yactorsl. Bnusaue noHochepHsix Bosmymenuid. Pacuer KB
panIvONHHUIA.
Tema 4. Pactupoctpanenue CB u 1B.
Mexanusm pacripocrpanenns. Obnacts npumenenust. Ciryuaitasie duyxryarms noms. Ilepexpect-
Has MOJY.1LHS B HOHOC(epe. Pacuer HalpsSHXKEHHOCTH 10JIs.
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5. OUEHOYHBIE CPEACTBA AJISI TEKYLUEI'O KOHTPOJISA YCIIEBAEMOCTH,
IMMPOMEKYTOYHOU ATTECTAIIMU IO HTOI'AM OCBOEHUSI IMCUMUILINHDBI
U YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHON PABOThI

CTYJAEHTOB

S.1. Tekymuii KOHTPOJIL YCIIEBAEMOCTH

Pettunr-konTposs Nel
Bapuanr 1
1. Kak BBIMISAAT ypaBHEHMs, CBA3BIBAIOLIME MeXIY co0O0i MpO/OJbHEIE M IOHEpPEYHbIE
COCTABJISIIOILME 1107151 JIHOOBIX BOJIH B IPOM3BOJILHOM PEryIIApHOH HANpaBisioleH cTpyKType?

3a4eM HY)KHbI 3TH ypaBHEHHS?

1) —g°E = jhgradE, —jwﬁ,a[fsgradf—?:]; -g°H FhgradH, — jwe, [Esgradfs];
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Kak BeITTISIAUT BBIPAXKCHHUC COCTaBJIAIONICH ITOCTOSHHOM 3aTyXaHus, BBI3LIBACMOH IIOTEPAMH

B Cpejie, 3all0JIRAIOLIel THHUIO nepeaaun?
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3. Kakum BbIpayk€HMEM ONPEAEISIFOTCS 4acTOThl BO3MOXKHBIX KoJieOaHHil B HPAMOYTOJIBHOM
pesoHarope (a'B-c)? Bo03MOXKHO 1M cyilecTBOBaHHE KoJeOaHWH ¢ TPeTbUM HYJIEBBIM

HHIEKCOM?

-

1 )}1:‘ == = 3; Emno — Aa, Hino — net 8

2=y =5E

-

=

2) )L;:_-;; = %, Enno — Het, Huwno— 1a;

¢
e
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3) /15 = =, Emno , Hono — na

it

Bapuaur 2
M3 kakux cooOpakeHUH YCTaHABIMBAIOT IIOHATHE KPUTHYECKOH YacTOThl, KPUTUYECKOMH

JUTWHB] BOJIHBI?

])g e }1 =4 u Ea Q f?cp -g’(~‘u m-)a /]‘hp 101}53: 2

r-l

'8

[IpiBeanTe BBIpaKCHHWE /I [OCTOSHHOM 3arTyxaHusi, BBI3BIBAEMOM MOTEPAMH B

MCTAJUIHYCCKUX 1IPOBOAHUKAX JTHHHUH IICPCIavuH.

2 S i 1.2 3 1_;_’_ Tl — 2 Ay -,
2) figy 2= Jhg TRy T w uzelc hy = \w Ha€q — (21/1)%

Kakum BBIPAMKCHHUCM OIIPCACTAOTCHS YaCTOTbl BO3MOIKHBIX KoneGaHUi B TATAHAPAYCCKOM

o0beMHOM pe3oHartope? Bo3MOMXKHO JIH CYUIECTBOBAHHE KOJIEOAHUH C TPETbUM HYJIEBHIM

HHIEKCOM?
2 \’;n mnp .
1) }‘F - —“———“l“__, JH [ EmnO —Ja, Hmno— HCT,
(el Vo, B
e nz :
2 )2, = ——=——= Emno — HeT, Hmno— 213;
i i A St 153 b

W

3)A, = :, Emno — #et, Hmno — na.

Bapuaut 3
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Kak BBIFASIST YCIOBHS PAaclpOCTPAaHCHMs BOJIH B JHHMSX nepemadu? Kak otu ycnmoBus

CBSI3aHBI C KPUTHYECKOH IJIHHON BOJIHbL, KPUTHYECKOH 4acTOTOH?

el FEaF
1) AT A, ] =
e

2) i< I‘V?;F" f

lJl\

A= A £

= foxpo )

l }""\.

Kakum BbIpa)K€HUEM onpeaeIAeTCA TOCTOSAHHAA

TPAMOYTOJILHOM BOJHOBOZE?

s AT
Hi — 4| == a1}

1) L’lﬁ’? . ::t::‘ » ____ J :.’:j Hl’I‘/M;
o]
5 i3
2 AT g 1 047+ (2 e Hn/
Uty ) = oy —————: [v s | L3%lﬂ) ], o/,
” 11 R"
3) (A) =3-

saryxamuss A, i1 BomEel Hio B

M

MpuBeauTe OCHOBHble CNOCOObI  BKAKYEHUA 06beMHbIX Pe30HaToOpoB

XapaKTepPUCTURN,
1)
1
i
[
¢ 4 ! g X
2)
- B
t
B f a
5 ;

3)

4

NX 4YaCTOTHblE
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84

g | 71
4 ! v !

PelTHHr-KOHTpOoIIb No2

Bapuanr 1
Y10 0OApa3yMEBaIOT I10/1 AUCTIEPCHEH B JIMHUAX TEpPEAavn
E(H ‘
1) Vg, Vo, ZH0~f();

2) Vg, V5, ZEH~f(0);

E{H} ;N
3) V(lh V')a Za T fl,w,)'

&

CopmyaupyiiTe ycnosie 0JHOBOIHOBOCTH [l OCHOBHOIO THIIA BOJIHbL B IPSMOYIOJBHOM

BOJIHOBOJZC.
<& - - yH1p ~ -
1 ) h}-" A ’i A-gp , & :_ 4 E‘. } G,

Kak ompenenserca 1o6poTHOCTb pesoHatopa. Kak cBs3aHa N0OpPOTHOCTh PE30HATOpa C €To

pa3MepaMy ¥ IpOBOAMMOCTLIO Marepuajla CTCHOK H BEJIMUHHOU pe30HaHCHOI71 4acTOTHI.

v

DQ=wzEV12¢Tel-QNw,1-QT
F“h.’;.‘
_""-« x

Q=2 V=@ uo’=2Q4w, 12QY
F.".."‘S

1 1

e

3){E=Lu—"‘— I'f—-‘Q¢;UTﬂ"Q¢:(dIUT—"QT,

Bapuanr 2

CopmynupyiTe 00Lmuie cBOMCTBA BOMH TUNa T B IMHUAX NePEIayHy.

DE-=H.=0: A, = ' =80y =vl=ve; zl =z
P oo 3 —epe = 20T = ] = gpe 2T = =
2)5__—-—0,(,,5;-—.1‘:‘)7. =3 »$—V~3—LQ,_:—hr,
R 7 ' T = F
DAz A= =5 vy = =vg 5 = I
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2. Kak OIpCACIMTL JMana3oH JITHH BOJIH, B HNpeagjiax KOTOpOro B KpYIJIOM BOJIHOBOJIC

JAUaMETPOM 2a MOXKeET pacupoCTpaHATLCs TOJIBKO OCHOBHOM THII BOJHBI?

6la =i %341q;

Lo 3 ]
— 4~_n;p y A=y

£ 8 e IR
) Al <i<aZl 2

A= 3 41a;

3) A= i[r 4 =3,4la
3. Kakue 0coOeHHOCTH B napaMeTpaX THPOMArHATHOH —Cpeipl INPOABIAIOTCS  NPH
pacnpoCTpaHEHUU B HUX JIEKTPOMArHUTHBIX BOJIH C KPYTOBO# HOJsApu3aueit?
1) JIKIL pa' 5 TIKIL pa's wf =453
~TT¥- e : “1js - ;1 - N
2) JIKIL: || pa' |l TIKIL: flua'lls [, 1= 1Hug 1
3) JIKIL: pa; TIKTL: pa.
Bapuaur 3
1. Kakumy COOTHOIIEHHIMH OnpeaesiroTes ob1ine CBORCTBA BOJIH THIIA E B mUHHSX Nepeaaun?
p
i F— =
- > |
£ . >y & i g M IEF e e A
)E.=0H-=0h" =0 & 1— (A Ag) i v = Yol y 1—1{A/Ay)
: ' 3 gl ' = il
v; = v J 1-(AAg) 1 22 =2 '\,L —(.L;’Ahp‘)
B i 0 r 1 , L2
D E., =0,H=0h =5 "1 — (A Ag) 1 v5 = :rc,'\fl Al ) s
E= ~ _— Y E .-E:—- ' __j’i ) -.:
vi=vg- g1 (A/Ag) i 25 = 2 1 (AfAg)
3) E-_- -_— Q H: = C ,,’-1: — ;‘3 . 1 - ::AY,J";{KF)_: ‘l:fi -— L"‘Q' 1 ‘.\/.‘1.1"'}1.5!: \|
) 2 I s
T ANAL! ¥ _5 —_ | B >
1-— (/‘\,‘ A-i:p) ol =48 "l — (Ag ;'E:p)

2. Kakoit xapakrTepHoil 0COO€HHOCTBIO, o00jiajaeT 4acTOTHas 3aBUCHMOCTDH TIOCTOSIHHOH
3aTyXaHHA /Ulsi BOJHBL Hoi B KpYrjioM BOJHOBOTIE?

D> for £ 1= (D5 4

-

f>fpfi= (hi)®
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3)f = figs [ 7= (hy) o= = const.

3. UYro noapazymenaetcsi moJ > dexktoM Papajes B ’MPOMArHUTHBIX cpenax’?
1) [ToBOPOT NJIOCKOCTH NOJAPH3ALKH JIMHEHHO-TOISAPH30BAHHBIX BOJIH.
2) [ToBOPOT MIIOCKOCTH IOJIIPU3AIMH BOJIH ¢ KPYTOBOH MOJIApU3ALMEN.
3)V3MeHeHMe HalpaBieHHs BpAlUCHHs IJIOCKOCTH MOJAPH3allMKd BOJH C  KPYroBOH
noJsipu3aluei.
Bapuant 4

1. Cdopmynupyiite obumue cBoiicTBa BOMH Tuna H B TMHUSX nepeaadu.

] S —1
~ : = 3 4 2 o f T 7y £ e
DE.=0 H; #0,h :5‘\11—(/1']);»5‘,}) P Uy = UC.‘f\Jl_\l{f’;pr] ;
f e
v =uy - J1-(A/25) i 28 ==, L =(4/28)

i {

2)E.=0.H; =01 =0 11— (A/Ag)’; vy =vo/ 1 (A A )
i 1r7 AL s 3 fi
v =vp - 1~ (4 2"5\'?/' DB =8t \‘l — (A Agp)
NE.=0:H.=0 " =8 =l =wpzf=2z,

5 ¢|

2. Kakum obOpazoM B KoakcHalbHOH JIMHMM ¢ BOJXHOM THma T QOCTUraercs MaKkCHMallbHOE
3HaueHHe  JONyCcTUMOM  mommuocTd?  KakoMy — BONHOBOMY — COTIPOTHBIICHHIO — OHA

COOTBETCTBYET?
piF = P:;

SHL

DIniR,/R.)=105; . =30
In(Rr/Ry) =1; 2, =60 '- Om;

2)Ry /Ry 23,652, =77 1“ Om;

NlgR./R)=1; =z, = 1@@\;5 Om.

3. KaxuM COOTHOLIEHHWEM OTHUCHIBACTCA [Epeiaua SHEPTHU B «MICANbHOR pafHOIMHUM» 7
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A \a
S

i

e

KE = P_"D_"ID:»:;: (

2) PKF = PED;_‘DKF 9‘3;:‘:';

= L—ar
3) B, = PD. D™

Pefitunr-konTpons Ne3
Bapuanr 1
1. Yro noxpasymesaercs noa IpyHIoBoi ckopocTbio? Kakum BeIpakeHHEM OHA OpeleNseTcs: B
HanpaBIIAIONIAX CTPYKTYpax?

1) ckopocTh nepemMeneHHs MaKCUMyMa Orubaloniel rpynnbl rapMOHHUECKUX BOJIH, GIU3KHX

[0 HACTOTE: vy, = vy - |1 — (A/Ag)

. [
; U Y]
L' ¥

2) CKOPOCTH TEpeMEINeHHs TOYKH TIapMOHMYECKOTO KoneOaHus ¢  (UKCHPOBAHHEIM

sHauenneM dasl: v, = v,/ 1 — (]

- N ":“sq:)_;

3) CKOPOCThL PacnpoOCTpaHeH s SHEPIHH IFAPMOHHYECKOTO BOTHOBOTO IPOLIECCa: Ve = Vg

2. Kaxum 00pa3zoM MOXHO OMpEAENHTb NOCTOSHHYIO 3aTyXaHHS B KOAKCHAIBHOM JIHHHH,
CBA3AHHYIO ¢ MOTEPAMM B JIUBJIEKTPUKE, MPH YACTHYHOM JUAIEKTPUYECKOM 3aTOJIHEHHU

NHHUK?

33 2 ’ . ¢ 2
£ hg = lwtu g, — (2r/ A )"

s
~—’
.
-
i
-
I
b

3. Yro unpencrasmsier coGol  06IACTH MPOCTPAHCTBA, CYMECTBEHHO YYACTBYIOWIAS B
(popmmpoBanun noas Ha 3agaHHOM JmMHAM? KakuM CyIIECTBEHHBIM [1apaMeTpPOM OHa
Xapakrepusyerca?’

1) smmMncon)t Bpalenusl; MaKCHMAaNbHBIH palyc CYIIECTBEHHOrO SIUTHICON/IA MOXKET OBITH

OrpaHu4eH BOCbMBIO 30HamMu Dpenend: o, . =2

%
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2) chepa ¢ paauycom Sr > 1,

3) NMIMHAP PAANYCOM H AJIMHOH Sr »> 1, R << 1.

BapuanT 2
S CKOpOCTbH PACpOCTPAHEHMsSI SHEPrHH rapMOHUHECKUX

KaxuM BBIpaKEHHEM OIPEIeIeTe
BOJIH B nuHmsIX itepeaadn? [TocTpoiiTe ero 4acTOTHYHO 3aBUCHMOCTD.
e

2) vs =vo/\1= \fip/f)

., "

l'l'-(:fm:l ):1

v, =vg-
\

¥ 1

g1
.fl f

0
b f

OM COIIPOTHBIICHHH KOaKCHaIbHON NHHUKA JOCTUTaeTCs MUHUMAJIBHOC

2. Tlpn xakom BOJIHOB
3aTyXaHUE B METALTHYECKHUX [POBOAHUKAX?

[a—
—’
B

w
Il

(S
p—_
I
]
oy
2
w %
(o)
s
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Kak pasmepbl cyliecTBEHHOro Uil pacnpoCTPaHEHHs. PaJHOBOIH HIUIUIICOMIA 3ABUCST OT

JUIHHLI BOJHBI?

1) MaxcumanbHbIH — paguyc  SJUIMICOMJAA, COOTBETCTBYIOIIMH — CEpEIMHE  TPACCHI

— i el
= NITAYS £,

2) MaxcumanbHbli pannyc CYILLIECTBEHHOTO JIUIATICOU A

3) MakcuMalbHBIH pasnyc CYIIECTBEHHOI0 AIIMIICONAa P, = JAr/2,

Bapuaut 3
Kakumu ¢aktopamy 0GyCIOBIEHB! TOTEPH B JHHHAX nepenayn? Kak BbINIsauT of1ee

BBIPAKEHHE JUTs TOCTOSHHOH 3aTyXaHus?

1) [ToTepu B cpeje, 3aMONHAIOMEH THHHIO, IOTEPU B META/UIMYECKUX NMPOBOJHHKAX JIMHHH;

ho=P, cr/ 3P:;:;

2) [Motepu B cpene, 3an0JHAOLIEH JTHHUIO;

L A .3 I, % iy 2 -— ,3 ¢
Rilv2= _—hi + R =w ugel~ hy = (W p ¢

— D 7 2.
g \ “C '\- ST 1;:1:) ’

1 2 Rz s 9 5
3) [oTepy B METANTHUCCKUX IPOBOAHUKAX JTHHHH; fy = 1?; §L | H o | = AL

Kakoil THUI BOJHBLI B KOAKCHAIbHOH JHHHMH ¢ BoJanoii T saBnseTcs BBICIIMM H Kak
OmnpeenseTcsl ero Kpurudeckas anuHa BOJIHLI?

1 p A .
1) Hyy Agy =a(Ry+R;);

2) Hyp Apit = 3,41a;

3) Hyp, A2 = 2a.

M3 Kakux cooOpakeHnH OCYIIECTBISIETCs EIEHHE IyTH PacIpOCTPAHEH s 3¢MHO BOTHBI Ha

OCBELLEHHYIO 30HY. 30HY MOJIyTE€HH, 30HY TE€HHU?

= 1 a2 o . -
Yip = \!«BQ;(\ hy = hia) — pacCcTOsIHUE MPIMOH...:
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1) O3: r <ryp; 3MT: r=ryp; 3T: 1> rp:
2) O3: r> rp; 3IT: r=ryp; 3T: 1 <rp;
3) O3: 1 = rp; 3T 1 <1p; 3T 1> 1.

5.2. HI)OMe?RyTO‘IHﬂH aTrecTauus Mo HTOraM OCBOCHHA AU CHHILTHHBI

Bomnpock! K 9K3aMCHY.

CBsi3b  MEXIY [pOJONBHBIMH ¥ TONEPEYHBIMHM COCTABIIIIOIMMH nmosieii B peryJspHON
HAIPaBIAIONIEH CTPYKTYpE .

Kputuueckas 4acToTa, KpUTHIECKas IJTHHA BOJIHBIL .

[lomepeunbie 2neKTpoMarHuTHBIC BOJHBI (T) .

JaexTpuyeckue BoaHbl (E) .

MarnauTtHble Bosinbl (H) .

Konuemnuus napiiaibHbIX BOJIH .

['pynmosas ckopocTh. CKOpPOCTh PACIPOCTPAHEHHUS SHEPTHA .

MOLUHOCTb, [I€PEHOCHMAst HMEKTPOMArHUTHON BOJTHOM [0 TIMHKUY IEpe/iatin .

[MpsiMoyronbHLIE BoTHoBO (BosHa E) .

. [IpsiMoyronbHBlil BOTHOBOJ (BOJHA H) .

. [IpsmoyronbHBIA BOIHOBOA (BonHa Hio) .

. Kpyrusiit BonHOBO (BonHa E) .

. Kpyrutit Bonsosoa (sosna H) .

. Toku Ha CTEHKAX MPsMOYTOJBHOIO M KPYIJIOTO BOJIHOBOIOB .

. Koakcuanbuple auHuH (Boana T) .

. Koakcuanbuble manuu (Bonubl E v H) .

. JINH¥s TOBEPXHOCTHOM BOJHbI (META/LIMYCCKAs [NIOCKOCTD, [IOKPEITAS CJIOEM JTHSJICKTPHKA) .
. JIuHMs NOBEPXHOCTHOI BOJIHBL (AMIEKTPHUCCKHE BOTHOBO) -

. Ilnanapnbie TMHAK NEPEIATH .

. BOIOKOHHO-ONTUYECKUE JIMHHMHK [IEPSIadH .

. 3aryxaHie B uHuM nepenadu. KosQouuuenT 3atyXanus .

. 3aTyXaHue, Bbi3bIBAEMOE MOTEPSMHU B Cpe/Ie, 3all0HAOMNC JIHHIM NCPelaty .

. 3aTyxaHue, BbI3HIBAEMOE 110TEPAMHI B METAIHYECKHX TPOBOAHUKAX JIMHUH [IEPENATH .
. [lepesiaua sHEPruy Mo MPAMOYTOJILHOMY BOJIHOBOAY .

. Tlepeyiaua Hepruu 1o Kpyriomy BOIHOBOLY .

[lepe/iaua sHEpruy MO KOAKCHAIBHOMN JIMHUH .

. DBO.TIOLMS MEKTPOMArHUTHBIX KO/ 1eOaTEIbHBIX CUCTEM .

. OGbeMHbLH pe30HaTOp H3 OTPE3KA IPIMOYI'0JbHOI0 BOJHOBOLA .

. Ob1as 3a1a4a 0 KonebaHusIX B MPAMOYTOJIbHOM PE30HATOPE .

. unuHapuiueckuit 00bEMHbIA PE30HATOP .

. Cnioco0bI Bo30YKAeHHS 00BEMHEIX PE30HATOPOB .

. JIoOpOTHOCTb OOBEMHLIX PE30OHATOPOB .

. PacipocTpaHenue 31eKTPOMarHUTHBIX THHEHHO MONAPU30BAHHBIX BOJIH B HAaMarHM4eHHOH

dbepputoBO Cpene .



34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
Sak
XA
54.
55.
56.
JT.
58.
59.

60.
61.
62.
63.
64.

66.
67.

68.

69.
70.
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PacnpocTpaneHue »1eKTpOMarHUTHBIX BOJIH ¢ KPYrOBO#M MoNSpH3aluel B HaMarHHUEHHOH
¢beppuToBOii cpene .

D dext Dapages .

D ekt cMeLIeH:s oISl B IPAMOYTOJILHOM BOIHOBOJE € MOMEPEHHO NIOAMAarHUICHHBIM
beppuToM .

DKBUBAJICHTHAs JIMHUSL.

Jlnuus neperadyyd KOHCUHOM JJTHHBL.

[TosiHOE YKBUBATIEHTHOE CONPOTUBIIEHHE JIMHUH.

Kpyrosas auarpaMma nojHbIX CONPOTABICHUIM.

MeTo/ib! COrIacOBAHMS THHUH NepeJadt ¢ Harpy3Koi.

V3KOMOJIOCHOE COTJIACOBAHUE € TIOMOILIO PEAKTUBHBIX 3JT€MEHTOB.

CornacoBaHHe ¢ [IOMOILIBIO YUETBEPTHBOJIHOBOIO TpaHchopMarTopa.
LLIMpoKONOIOCHOE COTacOBaHME HArPY3KH C JIMHUEH.

Martpuisl paccesiHusl, CONPOTUBICHNH U IPOBOAMMOCTEH MHOTOMOIOCHUKOB CB4.
MeTo AeKOMITO3HIHH B MaTpuuHoe omucanue neneid CBY.

SxBUBaNeHTHBIE cXembl Herneit CBY.

CTpyKTypHbIil B mapaMeTpHiecKuii cunTes yerpoiicrs CBY.

CouwleHeHye OTPE3KOB JIMHUH MepenadH.

Bo36ysx1eH1e 3IeKTPOMArHUTHBIX BOJIH B THHHAX IICPEAUH.

TpanchopMaTOpe! THIIOB BOJIH.

ATTeHI0aTophl.

Jenurenu.

dazoBpalliaTeIy.

[Tonsipu3alliOHHBIE YCTPOHCTRA.

HanpaBneHHble OTBETBUTEIH B MOCTOBBIC CXEMBI.

GunbTpel CBY.

JHepreTHHECKUEe COOTHOMICHUS B YCJIOBUSIX CBOOOJHOTO MPOCTPAHCTBA.

O6acTh IPOCTPAHCTRA, CYLIECTBEHHO y4acTBYOIIas B GOPMUPOBAHUH IO/ Ha 3aJJaHHOM
JIMHUH.

du3ryecKye TPOLECCHI IPH PACPOCTPAHEHHH 3¢MHOU BOJIHBL

[losie BRICOKO [IOJHATOrO H3jIydaTelisl B OCBEIEHHON 001acTH.

[lofe HU3KO PACITONOKEHHOTO H3LyyaTe/s B 061acTu NPUOIMAKEHHS [TIOCKOH 3emiu.
[lone B 30HaX MONYTEHU U TEHH.

Ctpoenue atMochepsbl.

. DeKTpUUEcKUE CBOMCTBA Tponochephl U CTpaToChepsl.

JIeKTPHUYECKHE CBOMCTRA HOHOCQEPEI.

O611e BOMPOCHI pacpOCTPaHEHHE PafKOBOJIH B 3eMHOH arMocgepe..
Pacnipoctpanenre YKB Ha HaseMHbLIX paTroOIHHHUSX.
Pacripoctpanenyie KB.

Pacnpoctparenue CB u JIB.

5.3. CamocTrosiTesibHast padoTa 00y4aromerocs.

CPC ¢ NeKIHOHHBIMU MaTepHallaMy.

Bonpocs crpykrypuposannsie k CPC.
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l. Hanpaasiomme CTpyKTypbl M HampaBiseMble IeKTPOMATHHTHBIE BOJIHEL Hanpagnsromniue
CTpykTypbl. Kiaccuduranus HanpapnseMpx BogH. CBs3b MEXKITy NPOJONBHEIME M IOIEPEHHBIMHU
COCTaBJISIOLIUMH TIOJICH B peryJisipHoil Hampapisiouieii crpykrype. KpurTmueckas wuactoTa.
Kpurnueckas mnuna Bosebl. [lomepedHble 3MeKTPOMAarHUTHbIE BOJHBL DJIEKTPHYECKHE BOJHBL
MarnutHbie BOJHBI. KoHHENNMA OapUMalbHbIX BOJH. CKOpPOCTb paclpOCTPaHEHHs 3HEPTHH.
['pynmnoBast ckopocTb. MOLIHOCTD, IEpeHOCUMAas ANEKTPOMArHUTHOM BOTHOM 110 IMHUHM IepeiadH.
(OTOMIIB: 3,4,6,7,8),2=>3.4,5, 6, OIS>MIIB — 0CHOBBI TEOpUH 3NEKTPOMATHUTHBIX [1OJIEH U
BOIH. KJI - KOHCUEKT JeKuui.

Jluteparypa: 6.1, [1] ¢. 239 - 256, KJl c. 3 - 14.

2. llpsmoyroasHbli BomHOBOA. Kpyrmblif BonHOBoA. TOKH Ha cHCTEMaxX IIPAMOYTOJNBHOTO H
KPYyIJIOTO BOJTHOBOJIOB. BOJIHBI 1 KOaKcHaIbHBIE JMHUY. JINHAK TOBEpXHOCTHOH BONHEL [Inanapubie
JIMHUH TIepe/lauy.

2. 3> 45,6

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

3. TpeboBanus k nUHUAM nepegaud. OJHOBOIHOBBIA 1 MHOTOBOJHOBBIHA PEXKUM. JJIEKTpHUeC- Kas
MPOYHOCTH IMHUU Nepeaauu. TemioBoil npodoil. [Ipenenbuas v JonycTumas MOIHOCTD.3a- TyXaHHe
B IMHUAX nepenauu. [lepeaua snepruu no npsamoyrosisHoMy BostHoBoy. Ilepenaya sHepruu no
KpyriioMy BosHoBoay. [lepenava sHepruu no koakcuanbHOH JTMHUH.

3.4=>5,6.
Jluteparypa: 6.1, [1]c. 292 -312,KJlc. 37 -44
4. OObeMuble pe30HATOPBl . OBONIOUUS JIEKTPOMATHUTHBIX KoJeDaTeNbHBIX CHCTEM IIpU

noBbllicHdd pabodeid 4yactoTel. [IpsiMmoyrosbHbii 00beMHBIA pe3oHarop. OOmas 3agada o
KosebaHuAX B NpsMOYrojibHOM 00beMHOM pe3oHartope. LlununHapuueckuil oObeMHBIH pe3oHATOp.
Crioco0pl  BO30OYXACHHS M BKIIOYEHHMs OOBEMHBIX pe30HaATopoB. Jl0OpOTHOCTE OOBEMHBIX
pe3oHaTopoB. [pyrue Tuiibl 00bEMHBIX PE30HATOPOB.

(OTOMIIB: 5, 6), 2, 3,5 =>6.

Jlureparypa: 6.1, [2] ¢. 231 =255, KJI c. 45 - 56.

5. PacmpocTpaHeHHe 71€KTPOMAarHUTHBIX BOJIH B @aHU30TPOIHEBIX cpefaX. PU3ndecKuil Mexanusm
aHMU30TPONMHU (PEeppUTOB. Y paBHEHHE ABHIKCHUS! HAMArHHYEHHOCTH. [€H30p MarHUTHOH
IPOHUIIAEMOCTH HaMarHu4YeHHoro geppura. YpasHenne Makcpellia B aHM30TPOIIHOHN cpefie.
[Tonepeunoe pacupocTpaHeHue 3MEKTPOMATHUTHLIX BOJIH B HamaruudenHoM ¢eppure. [IpononsHoe
pacnpocTpaHeHue 3JEKTPOMAarHUTHBIX BOJIH B HAMarHu4eHHOM (eppuTe.

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

Jluteparypa: 6.1, [2] ¢. 327 — 346, KJl c. 57 - 64.

6. KomnbroTepHble METO/IbI pELICHUSI 3214 ANEKTPOAHMHAMUKHU. [IpsAMOYyrosIbHBIH BOTHOBO C
HEOAHOPO/IHBIM 3aroiHeHneM. Metop cetok. Metoa bybHoBa — ["anepkuna. Meton HHTErpaJIbHBIX
YPaBHEHHUH.

}:T=3.

JInteparypa: 6.1, [2] c. 387 — 405, KJl c. 65 - 83.

7. MexaHu3M pacrpocTpaHeHusl paaIuoBOJH B CBOOOIHOM IIPOCTPAHCTBE. JHEPIETHUECKHE
COOTHOULIEHUA B YCIIOBHAX ¢BOOOAHOIO npocTpancTBa. O01acTh 1IpOCTPAHCTBA, CYIIECTBEHHO
y4acTBYoIas B HOpMUPOBAHUHM TOJISI HA 38JaHHOH JIMHUH,

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

Jlutepatypa: 6.1, [2] ¢.467 — 478, Kl c. 84 - 90.
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8. Pacnpoctpanenue 3eMHEIX paanoBO/H. DH3HYECKHE TIPOLECCH IPH PACIPOCTPAHEHHH 3EMHOI
BosHbL. Knaccuduxaiust MeTo 0B pacdera Hos 3eMHOU BOTHEL [1oJie BEICOKO MOJHATOTO
U3J1yudaTelis B OCBELLEHHO 30He. [lojie HU3KO0 paclooKeHHOro u3JiyyaTelis B 30He IpUlIIHIKEHHS
wiockoi 3emud. [ojie B 30HaX MOAYTEHH W TEHH IPH BBICOKO MOIHATHIX M HU3KO PACIIOJOKEHHBIX
U3TydaTelsx.

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

Jluteparypa: 6.1, [2] c.478 —484,KJIc. 91 - 101.

9. ATmoc(epa ¥ ee BIMSIHHE HA PACHPOCTpaHEeHHe paauoBoiH. CTpoeHre aTMOCHEpBL.
DnexTpuyeckye cBoHcTBa Tponocdeps! i cTpaToc(eprl. INEKTpHYEckUe CBOHCTBA HOHOCHEPEL.
(OTOMIIB: 2,7, 10, 11), 10 => 11.

Jlureparypa: 6.1.[2] c. 485 —-496, KJIc. 102 - 108.

10. OcoGeHHOCTH paclpoCcTpaHEHHs PaIuOBOJIH Pa3THYHEIX AranazoHoB. Pacnpocrpanenue YKB
Ha Ha3eMHBIX paanonuHusx. Pacnpoctpanenne YKB Ha KOCMHYECKUX PaHOTHHUAX.
Pacnpoctpanenue KB. Pacnipoctpanerue cpeHMX M JUIMHHBIX BOJH. OCOOEHHOCTH
pacmpoCcTpaHeHusl BOJIH ONTHYECKOr0 AUana3soHa

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

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

Gonn ouenouHblx  martepuano  (POM) ang  mposedeHHs — aTTeCTalHd  YPOBHSA

c(OPMHUPOBAHHOCTH KOMIETEHIHI OOy4alomuXes [0 IMCUUIUTMHE OQOPMISETCS OTACHbHBIM
JOKYMEHTOM.

6. YU EBHO-METOJAUYECKOE H HHOPOPMAIIMOHHOE OBECIHHEYEHHUE

JAUCIHHUAITIUHbI
6.1. Kauroo0ecneuennocTb
| HanmeHoBaHHe J]MTC})E-IT&pblI aBTOP, Ha3BaHHE, BUA [on KHUT'OOBECIEYEHHOCTDb R
W3daHIif, U3aTENbCTBO M31aHHUA Hanue b >7eKTPORHOM KATAOre SEC

OcHoBHas JuTepaTypa

1. Kypaes A.A., [Tonkosa T.JI., CuHuubie A.K. [ 2013 http://znanium.com/catalog.php?bookinfo=3
DNeKTpOAHHAMMKA U pacnpoCTpaHEHHE PaAKOBOIIH: 67972

yuebHoe nocobue / A.A. Kypaes, T.JI. [Tonkosa, A.K.
Cunuupbia, — M.: HUL[ Mudpa-M; MH.: Hos. 3Hanue, 2013,
—424 c. ISBN 978-5-16-006211-2

2. Mypomues JLIO., 3bipsinos [0.T., ®esonun [LA, 2014 http://www.lanbook.com/books/element.php?
DeKTPOAHHAMHUKA H PACTIPOCTPaHEHUE PAIHOBOJIH: p/1_cid/68&p/1_id=1107

yuebHoe nocobue / JL.IO. Mypomues, YO.T. 3uipanos, [LA.
Genonun. — M.: U3a. 2-oe. M.: «Jlanb», 2014, — 443 c.
ISBN 979-5-8114-1637-0

panKoBonH: nad. npakTukym/ B.M. ['aBpunos, H.H. 83
Kopreesa; Bnagum. roc. yH-T um. A.T. u H.T'.
Cronerosbix. — H3a. 2-e non. — Bnaaumup: H3n-so Bal'y,
| 2020.-100 c. ISBN 978-5-9984-1100-9.

3. "'aBpusios B.M. DnekTpoaHHaMHKa ¥ pacnpoCcTpaHeHHe 2020 http://elib.visu.ru: 80/handle/123456789/ 82 '

| 4. Kpamm M.H. C6opHuk 3aaau 10 0cHOBaM 2021 http://e.lanbook.com/reader//book/167874/
3IEKTPOAHHAMHKIL Yuel. nocobue. — CI16.: M3a-8o
«Jlanby, 2021. -256¢. ISBN 978-58114-1122-1

1
JononuurenpHas nurepaTypa

| 1. Bokos JI.A. DleKTponUHAMMKA W PACIPOCTPAHEHHE 2012 hitp://www.iprbooksshop.ru/13874.html
pazMoBOJIH (3MEKTPOHHbIIT pecype): yyebHoe nocobue /




JLA. bokos, B.A. 3amotpunckuii, A.E. Manaens. —
DJIEKTPOHHbIE TeKCTOBbIE AaHHbIE. — Tomck: ToMckuil
roCyJ1apCTBEHHbIA YHUBEPCUTET CHCTEM YNPABJIEHHA U
panuodaekTponuku, 2012. — 301 c. ISSN 2227-8397

2. DnextpoanHamuka: Yuebuoe nocodue / U.@. bynaran, 2013 http://znanium.com/catalog.php?bookinfo=3
B.®. dybdposun, A.C. Curos. - M.: Anba-M: HUI] 91337
HUHOPA-M, 2013. - 304 c. ISBN 978-5-08281-329-9

6.2. Ilepuoauyeckue H3aauas

OnektpoauHaMuka. TexHuyeckas sneKkTpoAuHaMuKa, Paauodusnka, Pannorexuuka u
3]IeKTPOHHKA.

6.3. UuTepHeT-pecypcebl

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.visu.ru:80/handle/123456789/6608;
http://www.iprbooksshop.ru/13874.html;
http://iprbooksshop.ru/13969;

http://znanium.com/catalog.php?bookinfo=391337.

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCHHUILJINHBI

JIis peanu3aluuy JUCIMILUTHHB] UMEETCS CICHUAIbHOE [TOMEILEHHUE I IIPOBEICHH 3aHATUH
JCKLHOHHOTO, PAKTUYECKOT0 U 1a00paTOpHOro TUIIOB, IPYNIIOBBIX U UHAHBAAYAIbHBIX KOH CYJIb-
TalMif, TEKYLIEr0 KOHTPOJISI ¥ MPOMEKYTOUHOM aTTeCTalllH, s caMOCTOATEIbHON paboThl. Jlekuu-
OHHBIC U TIPAaKTUYECKHUE 3aHATHS, NabopaTopHble paboTel 11poBoAsiTCs B Jabopartopuu «TexHuuec-
Kasi YIEKTPOAMHAMHUKA U paclipoCTpaHEeHHE paXuoBOJIHY, (510 -3). MaTtepuanbsHO-TEXHHYECKOE
obecrievyeHye TUCIHUIUIMHEL BKIIOYAET:

- 1abopaTopHble MaKEThl U U3MEPUTENbHOE 000pyI0BaHKE ClIeLIHaIM3HPOBAHHOMN J1abopaToOpUu
(510-3) mo aucuunnune T/ n PPB (4 ¢pusnuecknx maboparopHsix padot): ['4-80 — 2 wt., ['4-32A,
['4-11156, I'4-83, B3-38 — 3 wrt., ¥2-8 = 3 mt., [16-23A; P2-53 — | wit;

- KOMIIBIOTEPBI CO CNELHATH3HPOBAHHBIM IPOrpaMMHbIM o0ecnieueHueM LabVIEW B mabGoparopun
(510-3) 115 BBIMOJHEHHMS! BUPTYaTIbHbIX TabopatopHbix paboT no mucuummuae T2 u PPB (1
BHpTYyaJibHas padoTa).

PaGouyto nporpamMmy cocrasun ['aspunos B.M., nouent kapenps: PT u PC
Peuensent

«Bramumupcroe Kb Panuocesizn», ['eHepanbHblii gupextop borxanos A E.
[Tporpamma paccMoTpena u oxodpeHa Ha 3aceganuu kageaps! PT n PC
Tlpotokon Ne /. or G LS5, Afhona

3aBeayroumit kageapoit Hukntun O.P. —

PaGouas nporpamma paccMoTpeHa ¥ 0100pEHa Ha 3aceJaHuH yueOHO-METOAMYECKOH KOMMCCHH
nanpasnenus 11.03.02 MHpoxoMMyHHKAUHOHHBIE TEXHOJOTHH U CHCTEMBI CBA3H
Mporokon Ne / or /. 88 . £ fona

Ipencenatens komucenn Huxutun O.P., 3aBenyromnit kadenpoi




JIUCT HNEPEYTBEPKJIEHU S
PABOUYEN NPOI'PAMMBI JUCIUILJIUHBI

PaGouas nporpamma onodpera Ha 20 /20 yueOHBIH rofa
IIporokoun 3acemanus Kadenpbt Ne oT roja
3aBenyroumit kadenpoit

Pabouas nmporpamma onodpena Ha 20 /20 yueOHbIM roga
[TIporokoun 3acenanus kapeapnbl Ne oT rojaa
3aBenyrowmuil kadeapon

PaGouas nporpamma ogobpena Ha 20 /20 y4eOHBIH roja
IIporoxon 3acenanust kadeapnl Ne oT roaa

3aBeayrouui Kadeapoi

JIMCT PETMCTPALIIMA U3BMEHEHUI

B pab0o4yI0 NporpamMMy JUCLHIIKHHbL

TexHuueckasl 3eKTpOAMHAMHUKA U paclpoCTpaHeHe paJiiOBOJIH

obpazopaTenLHOK nporpamMmbl Hanpasienus noarotosku 11.03.02 MupokoMMyHHKaNMOHHbIE TEXHOIOTHH
H CHCTEMbI CBS3H, HAITPaBIeHHOCTE: CBSI3b. MH(YOPMALMOHHBIE K KOMMYHHKAIIMOHHEIE TEXHOJIOIUH

(Gaka1aBp).
Howmep | BHeceHbl u3MeHeHus B uacTu/pasaens Henonuurens OcHoBaHue ‘
V3MEHEHHS paGoyeli mporpammei OHO (Homep U Aarta mpoTokona |
[ - 3acenaHus kadenpol)
1
2 i

3asenyromuii kadeapoi

Hoonuco

DHO



