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MOC(epsl, BBITOIHSITh
OLIEHKY YCJIOBHH pacrpo-
CTpaHEeHHUs! PaIHOBOJIH B
3€MHBIX YCJIOBHUSIX.
Bnaneer meronamu aHa-
JTH3a BOJIHOBBIX ITPOIIEC-
COB B OCHOBHBIX THIIAX
JTMHUH nepeaun 1 00b-
eMHBIX Pe30HaTopax, Cro-
cobamu omucaHus paci-
pOCTPaHEHHs PaHMOBOIIH
B @HH30TPOMHBIX Cpeax
H €CTECTBeHHBIX YCJIOBHU-
SIX.

I1K-2. Cnocoben
BBITIOJTHATH pac-
YeT | MPOEKTUPO-
BAHHE JeTalleii.
y3J10B H YCTPOH-
CTB palHOTEXHHU-
YECKHX CUCTEM B
COOTBETCTBHH C
TeXHUYECKUM 3a-
JIAHHEM C HCIO0JIb-
30BaHUEM Cpell -
CTB aBTOMATH3a-
LUH MTPOEKTHPO-
BaHus.

[IK-2.1. 3naet npUHIIHIIE]
KOHCTPYUPOBaHUs OTJEIIb-
HBIX JeTaeH, y3JI0B U yCT-
pOMCTB paHOTEXHUYECKUX
CHCTEM.

[1K-2.2. YMeeT npoBOIUTE

OLEHOYHEIE pacHeThl XapakK-

TEPUCTHK JeTaieil, y3/10B H
YCTPOHCTB palnOTeXHHYEC-
KHX CHCTEM.

[1K-2.3. Bnaneer HaBbIka-
MU OATOTOBKH MPHHIIHITH-
aJbHBIX U MOHTaKHBIX 3J1€-
KTPHUYECKHX CXEM.

3HaeT 00LIYIO TEOPHUIO U
METO/Ibl pacyeTa JIHHEH-
HBIX 3JIEMEHTOB BBICOKO-
YacTOTHBEIX TPAKTOB, IIpa-
KTHYECKHE JIaHHBIE O KO-
HCTPYKTHBHOM BBITIOJI-
HEHHH ITHX 3JIEMEHTOB.
YMeeT NpuMeHsTh 00-
LIYIO TEOPHIO H 3JIEKTPO-
JUHAMHYECKHE METObI
JUIst pacyeTa JHHEHHBIX
9JIEMEHTOB BBICOKOYACTO-
THBIX TPAKTOB, HCIIOJIb3YS
IPAaKTHYECKHE JaHHBIE O
KOHCTPYKTHBHOM BBIIIOJI-
HEHMH THX 3JIEMEHTOB.
Brazneer ocHOBHBIMH 110-
JIOKEHHSAMH TEOPHH H Me-
TOAAaMH pacyera JHHeH-
HBIX 2JIEMEHTOB BBICOKO-
YaCTOTHBIX TPAKTOB, IIpa-
KTHYECKHMH JTaHHBIMH O
KOHCTPYKTHBHOM BBITNOJI-
HEHHH THX JJIEMEHTOB.

Tecrossie Bompockl.
[TpakTHKOOpHEHTH-
pOBaHHBIE 3a/1aHHsI
K J1abOpaTopHBIM pa-

boram u OpaKTH4eC-
KHM 3aHATHSIM.

4. OFBEM U CTPYKTYPA JUCIHHUTIJINHBI

TpynoemkocTe mucuuuMHb cocTaBisieT S 3a4eTHbIX equnnil, 180 yacos.

TemaTHyeckuii nian
(hopma odyveHus — ouHast
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1. HEJIM OCBOEHUS JUCHUILIIINHBI

Llensto ocBOEHUS AMCHUILITHHEBI TexHudeckas JTeKTpoAMHAMHKA H pacIIpOCTPAHEHHE PaaIno-
BOJIH BJIsIeTCS (POPMHPOBAHKUE HABBIKOB IIPUMEHEHHUS OCHOBHBIX MMOJIOKEHUH TEOPHH 3IEeKTpoMar-
HUTHOTO T10JIs1 11t perenust 6a30BbIX 3a1a4 TEXHUYECKOH 3IeKTPOAMHAMUKH, obecrieyeHne QyHa-
MEHTAJILHOM MOATOTOBKH CIIEHHATHCTa, HEOOXOUMOMH 11 CO3aHus U SKCIUTYaTalllH YCTPOMCTB H
CHCTEM. OCHOBAHHBIX Ha MCIOJIL30BAHUH JIEKTPOMArHUTHAIX BOJIHOBBIX IIPOLIECCOB.
3aja4yM: NOArOTOBKA B 00JaCTH TeXHHYECKOH AIIeKTPOAMHAMMUKH U1 MPO(PECCHOHAILHOH JIesTelb-

HOCTH CII€LIHATHCTAa! Ha}"IHO-HCCJIE?I[OBaTCJ'IbCKOf:I. HpOGKTHOﬁ.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII

JucuunnnHa TexHuyecKast 371eKTpoAHHAMUKA W paclpoCTpaHeHHe PaJuOBOIH OTHOCHTCS K YacTH,
bopmupyemMoii yqacTHUKaMH 00pa30BaTeIbHBIX OTHOLIECHHH.

3. IJTAHUPYEMBIE PE3YJIBTATBI ObYYEHHUS 11O JUCIUITIMHE

[lnanupyembie pe3yJibTaThl

Oﬁy‘{eHHﬂ no JUCHHILITHHE,

COOTHCCCHHBIC C ILTdHHPYCMbIMH

pe3yibTaTaMHd OCBOCHHS OIIOI1 (KOMIIeTeHIHAMH | HHAIHKATOpaMH JOCTHIKCHHSA KOMI’ICTCHHHI‘&)

Dopmupyembie
KOMITETEHLIHH
(Koo, conepikaHue
KOMIIETEHLMH )

[Thanupyembie pe3yabTaThl 00y4eHHS MO AHCLUIUIHHE, B
COOTBETCTBHH C MHIMKATOPOM /10CTHKEHHsI KOMIIETEHIIMH

Muan KaTop AOCTHIKEHHA
KOMIETEHLKWH
(KO0, codepicanie UHOuUKamopa

PesynbTaTbl 00yueHus no
JMCLIMITHHE

HaumeHoBaHHe
OLIEHOYHOrO CPe/CTBa

VK-1. Cnocoben
OCYLIECTBIIATh
MMOUCK, KPUTHYEC-
KHil aHAJIN3 |
cuHTe3 Hpopma-
IIHH, IPHUMEHATh
CHCTEMHBIH MO~
X0/l /U1 pelie-
HHS TIOCTaBJIeH-
HBIX 3a7a4.

VK-1.1. 3HaeT npuHIMITEI
cbopa 1 06001IeHHs HHDOP-
Malliy.

VK-1.2. ¥YmeeT cooTHecTH
pa3HOPOAHbBIE SBACHHA W CHC-
TEeMaTH3UPOBATh HX B paMKax
u30paHHbIX BUAOB nipodeccu-
OHaJIbHOH JE€ATEBHOCTH.
VK-1.3. Bnaneer HaBblkamMu
HAYYHOrO MOHCKa U MPaKTH-
yeckoit paboTsl ¢ uHGOpMa-
LIHOHHBIMH HCTOYHHKAMH; Me-
TOJAAMH MPUHATHS PELLICHHH.

3HaeT OCHOBHBIE [10JI0-
KEHHsl TEOPHH BOJIHOBO-
J0B H KONeOaTeIbHbIX CH-
CTeM, YCIIOBHS paclpocT-
paHeHHs 371EKTPOMAarHuT-
HBIX BOJIH B @aHH30TPOII-
HBIX cpejiaX. 0coOeHHoC-
TH paboThl paJiHOIHHHN B
HENOCPEeICTBEHHOM OH-
30CTH OT 3€MHOi{ oBepx-
HOCTH.

YMeeT NpUMeHsTh OCHO-
BHbIE [0JI0JKEHHS TEOPUH
Hanpas/IAIOLIHX U KOJIe-
OaTelbHbIX CHCTEM IS
dAHATIH3a BOJIHOBBIX MPO-
LIECCOB B OCHOBHbIX JIH-
HHSX Tepe/iayy 1 00beM-
HBIX Pe30HATOpax, aHajIH-
3MpOBaTh OCOOCHHOCTH
pacIpocTpaHeHus 3JeK-
TPOMarHUTHBIX BOJIH B
AHH30TPOIHBIX Cpeax;
HCTIOJIb3Ys 3HAHMS O (H-
3MYECKHX TTapaMeTpax 3e-
MHOH TOBEPXHOCTH H aT-

TecToBbie BONPOCHL.
[IpakTHKOOpUEHTH-
pOBaHHbIE 3aaHUs
K 1abopaTtopHbIM pa-

6oraM H npaKTHYeC-
KUM 3aHITHAM.




n/n | pasznesoB/TeM AMCLMIUIHHbI obyuaroLmxcs TEKYILEero
C Me1aroruyeckum KOHTpOJIS
paboTHHKOM yCTieBaeMOCTH,
E = =§ npomcz}?c[}):gqﬂoﬁ
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| | Beenenne. Obmue coiictea | 4 I I I 4
HaIpaBJIieMbIX BOJIH. - 2 1 I +
< 3 1 | 4 1 4
2 | Hanpasjisiolyie CTPYKTYpPBL. | 4 B 1 1 4 1 -4
- 5 | 1 1 4
3 | Ilepenaya 3j1eKTpOMaruuT- + 6 1 1 1 ) PelTunr-
HOM SHEPruH Mo HANpaB - KOHTPOIIb |
JISHOLIMM CTPYKTYPaM. 4 7 I I 1 4
4 | KonebarenbHble CHCTEMBI 4 8 I 1 Bl 1 4
5 | Pacnpoctpanenue 3mekTpo- | 4 9 1 1 5 1 4
MarHUTHEIX BOJTH B aHH30- 4 10 1 | 1 5
TPOIHBIX Cpefax.
6 | KommbroTepHeie MeTOBI pe- | 4 11 1 1 1 5
IIEHUS 3a/1a4 INEKTPOIuHa-
MHKH.
7 | Teopus ueneit CBY - 12 I I 1 5 PeiiTunr-
KOHTPO/1b 2
8 | Jluneiinele yerpoiictea CBY | 4 13 1 1 1
9 | PacnpocTpanerue 4 14 1 1 2 1
PaaMoBOJIH B CBOOOIHOM
MPOCTPAHCTBE
10 | PacnpocTpaneHue 3eMHBIX o IS I 1 1
painoBOJIH 4 16 1 I 1
Il | DnexTpuueckue napamerpel | 4 17 I I 1
3eMHO#H aTMocdephl
12 | PacnpocTpanenue -+ 18 I I 1 5 PeiituHr-
PaIuoOBOJIH B 3eMHOM KOHTpPO!1b 3
armochepe
Bceero 3a 4 cemectp: 18 18 18 81 k3ameH (45)
Hannuue B aucunnnune KIT/KP -
HTOro no AMcUHIIIHHE 18 18 18 81 Dk3ameH (45)

Conepmauue JIeKIHOHHBIX 3AHATHH M0 AHCLHILIHHE




Pasnen 1. Beenenne. OOumme cBOiCTBa HAPABIISEMBIX BOJL.
Tema 1. Hanpapisiroiue CTpyKTYphbl U HallpaB/IsE€MbIE BOJIHEL
Knaccuukanus Harnpassrommx crpykryp. Kiraccupunkanus HanpasiseMbIX BOIH. CBsi3b MWLy Tpo-
J107IbHBI | TIONEPeYHBIMH COCTABJISFOIIMMA TIOJICH B PeryIApHOl HanpaBIsomen cTpykrype. . Kpnru-
yeckas 4acTora.
Tema 2. O61ue cpoiictsa oan T, E, H THoB B HanmpaBnsoLeii CTpyKType.
[Torepeunble 3TeKTPOMArHUTHBIE BOJHBL DIEKTPUYECKHE BOIHbL MarHiuTHbIC BOJTHBL
Tema 3. CkopocTh pactipocTpasenus sHeprun. [ pynmosas ckopocTs. MOIIHOCT, IIEPEHOCHMAas 37IEKTPO-
MArHATHOM BOJIHOMH O JIMHUH [IEPeIayH.
XapakTepHCTHKA TTepeMeIeHUs] HerapMOHHIECKHX CHIHAIIOB. ['pyIiroBas CKOpOCTh B HAIPABIAIONINX
cTpykTypax. CKOpOCTb PaciipOCTPAHEHHs SHEPIHH FrAPMOHMYECKHX BOJH B JIMHISIX nepeaaqn. [lomas
MOIIIHOCTB [IEPEHOCHMast Yepe3 MOTIePEUHOE CeYeHHE JIMHUM TTepe/IayH.
Pasnen 2. Hanmpasnsrotue CTpYKTYpBI.
Tema 1. [TpaMOyTro/bHbBIA BOIHOBO/.
Pelenne rpaHudHOIL 32144 il [IPSMOYTOJIBHBIX BOIIHOBOI0B. CTPYKTypa H cBO#icTBa mosei. Tume  BomH,
mucnepens, Gazosas CKOPOCTb U CKOPOCTh PACHPOCTPAHEHNs IHEPIUH BOJH B BOIHOBOE. OCHOBHOM THTI
BOJIHBL
Tema 2. Kpyrmblii BOTHOBOL.
Pelnierne rpaHUYHON 3a1auu [ist KpYIJIbIX BOJIHOBOIOB. CTpyKTYpa M cBOiCTBa 1oiei. Tambr BOJH,
uctepens, pasoBasi CKOPOCTb M CKOPOCTB PACPOCTPAHEHHs SHEPIHH BOIH B BOJHOBO/IE. OCHOBHOMH THIT
BOJIHBIL.
Tewma 3. Toku Ha CTeHKaX MPSIMOYTOJIBHOIO H KPYTJIOrO BOJTHOBOIOB.
Toku B IPSAMOYTOTEHOM BOJIHOBOJIE © BOIHOM H, .. TOKH B KpyIIoM BOHOBOJE ¢ BOMHOH Hy,. Tokn B

KpYyT7I0M BOJIHOBO/IE [TPH PAcIpOCTPaHEHHH BOIHEI H, .

Tema 4. BoJiHbl B KOAKCHAILHOH JIMHUA.
Perrenue rpaHmgHoOil 3a1aun 415 BoiH T B KoakeuanbHoll miani. CTPYKTypa 1ojis 1 cBoiicTsa BojH 1 B
KOAKCHANBHOI THHUH. BOIHOBOE COMPOTHBIeHNHE, BOTHBI BBICIIMX TUIIOB B KOAKCHATBHOH JIMHHH.
Tema 5. IlnanapHbie JTHHUY NIEpEIaYH.
CTpyKTypa i CBONCTBA BOIIH B MHKPOTIOJIOCKOBO, LIEIEBOH U KOTUTAHAPHOH JIMHHAX NEPEIayH.
Tema 6. JIuaMKM NOBEPXHOCTHAIX BOJIH.
3aneUIsomIe CTPYKTYphL [10BEpXHOCTHBIE BOHBI HAJl CJI0EM JU3TIEKTPHKA U PEOPHCTON MOBEPXHOCTBIO.
Paznen 3. Tlepenaya sHEPruy 1o HAIPaBJSIOIIAM CTPYKTYpaM.
Tewma 1. TpeGopanus, NpeIbsIBISEMbIE K THHHIM MEPeIayn.
OIHOBOJIHOBBIA U MHOTOBOJIHOBBIHA peKUMbI paOOTHI TMHHH TIepe/iavy. DIEKTPHICCKAs IIPOYHOCTD.
TennoBoii mpo0oit. [IpenemsHas U 10IyCcTHMAasi MOIITHOCTb.
Tewma 2. 3aTyxaHus B INHHAX NEpPeIAyH.
KoapduiumenT 3aryxanus. 3aTryXxaHue, BbI3bIBAEMOE MIOTEPSIMU B CPEIE, 3AIOJHSIOMICH JIHHHUIO Nepeaiy.
3aryxaHue, BbI3bIBaEMOE MOTEPIMH B METAILTHYECKUX [IPOBOIHUKAX JIMHUY NIEpe/iadH.
Tewma 3. KoHuernus napuyganbHbIX BOJH.
TpakToBKa HANPaB/ISEMbIX BOIH B JIMHUSX ITepejaui Ha OCHOBE NapluaIbHbIX T-BOIH, pacnpocTpa-
HSIEOLIMXCS TIO JIOMAHBIM TPaeKTOPHAM. PacueT XapakTepHCTHHIeCKOro COMPOTHBIIEHUS | (pa3oBoi
CKOPOCTH B COOTBETCTBHH ¢ KOHLIEIIIHEH.
Tewma 4. [Tepeaada srepruu Mo OpsMOyroabHOMY BOJHOBOJY.
MOIIHOCT, IEPEHOCHMat IO BOIHOBOJLY. 3aTyXaHHe YIeKTPHYECKHX BOJIH. 3aTyXaHHe MarHUTHBIX
BOJIH.



Tema 5. Tlepenaga sHEpruu Mo KpyrioMy BOJTHOBOIY.
MorHocTh, nepeHocHMast 1o KPyIJIoMy BOJHOBOIY. 3aTyXaHHe 3JIeKTPHYECKHX BOJIH. 3aTyXaHne
MAarHuTHBIX BOJTH. OcOOEHHOCTh 3aTyXaHHs BOJH H, .

Tewma 6. [Tepenaua sHEpruu 1Mo KOAKCHATBEHON JTHHUH.

MOIIHOCT, TIEPEHOCHMAS TTO KOAKCHATBHO THHAA. ONTHMHA3AIMS THHAY 115 IEPeiadl MaKCHMAallb- HOH
MOIITHOCTH H JUISi MUHUMAITbHBIX OTePh. JIMHUS ¢ HaCTHYHBIM [H3IEKTPHYECKHM 3aI0JTHEHUEM.

Pazmen 4. KonebarenbHble CUCTEMBL.

Tema 1. DBOIOLHS 3TEKTPOMATHUTHBIX KONeOaTeIbHBIX CHCTEM IIPH NIOBBIIICHAH YaCTOThL.
KonebGarenbHble CHCTEMBI HA COCPEI0TOYEHHBIX 3neMeHTax. OObnemHble pesonatopsl. KosebarebHbie
CHICTEMbI Ha JIEMEHTAX ¢ pacHpe/ieleHHbIMHA NapaMeTpaMH.

Tema 2. OGBeMHBIH PE30HATOP M3 OTPE3Ka IPSIMOYTOJIBHOTO BOTHOBO/IA C BOJIHOM Hyp.

Pelnenne rpaHHyHOM 3a1aui TS Pe30HATOPA U3 OTPe3Ka MPSMOYTOIbHOr0O BoHOBOAA. Pe3oHancHas
JUIMHA BOJIHBI M THI KosteOanuii. CTpyKTypa Mo B CTPYKTYpa [IOBEPXHOCTHBIX TOKOB Ha CTEHKax pe-
30HATOpA.

Tema 3. O6mmas 3ana4a o KonedaHusIX B MPSIMOYTOJIBHOM PE30HATOPE.

Tumns! konebaruii. COBOKYIIHOCTh PE30HAHCHBIX YacTOT KoaebaHuil B IPAMOYIOJIbHOM PE30HATOpE.
Kraccngukanus THIIOB KOJIeOaHHi.

Tema 4. O6mas 3a1a4a 0 KoJ1e0aHusgX B IIMIHHIPHYECKOM pe30HATOpe.

Tuns! konebannit. COBOKYITHOCTh PE30HAHCHBIX YAaCTOT KOJIEOAHHH B IMIMHIPHYECKOM pPe30HaTOpe.
IIpocrefimme tane! konebanuii (Egp Hppy Hyqyq).

Tema 5. CriocoGeI BO30YKACHUS 1 BKITIOYEHNS 00BEMHBIX PE30HATOPOB.

Bo36yk/IeHHe Pe30HATOPOB € MOMOLIBIO HIEKTPHYECKOr0 i MArHUTHOTrO H3mydarenei. AncopOuHOHHbIH K
[POXO/THOH CITOCO0 BKIIIOUEHUS PE30HATOPOB.

Tema 6. JIoOpoTHOCTE OOBEMHBIX PE30HATOPOB.

CoGerBennast JOOPOTHOCTH Pe30HATOPOB. VIHTerpanbHoe BhIpaKeHHE 11 JOOPOTHOCTH. 3aBHCHMOCTh
10OPOTHOCTH OT TEOMETPHYECKHX PAa3MEPOB M MEKTPOANHAMHYECKHX MTaPaMETPOB CPE/Ibl, 3aII0NTHS- OLICH
pe3onarop. Harpyxennast 100poTHOCTS. [Ipyrue THIIBI pe30HATOPOB.

Paznen 5. Pacnipoctpanenne 31eKTPOMArHUTHBIX BOJIH B @HH30TPOIHBIX cpefiax.

Tewma 1. Pacripoctpaserue THHEHHO MOSPH30BAaHHBIX 3JIEKTPOMArHUTHLIX BOJIH B HAMAarHUICHHOH
(heppuTOBOIi cpesie.

MeppHThl M HX CBOHCTBA. B3anMo ielicTBAE 3IEeKTPOHA C MOCTOSHHBIM MarHATHBIM mojieM. [Iperneccus
ynexTpoHa. PacripocTparenne THHEIHO MOJIPH30BaHHBIX BOIH B THPOMATHUTHOM cpeze. TeHn3op MarHuTHOH
[POHHUIIAEMOCTH (peppHTa.

Tema 2. PacripocTpaHerue BOJH ¢ KpyroBoii oJspH3aniell B HaMarHu4eHHOH (peppuToBOii Cpefie.
MarsuTHas MPOHUIIAEMOCTh HAMATHUYEHHOH ()epPUTOBOM CPEJIBbI IIPY PaCIPOCTPAHEHUH BOJH € KpYy-
roBoii mosgpusanuei. @eppoMarHuTHBIH pe3oHaHC.

Tema 3. Dddext Dapazes B po10JbHO HAMArHUIEHHOH (hEPPUTOBOI cpere.

PacnpocTpaHeHue B PO/I0/IbHO HAMAarHHUeHHO#H (peppHTOBOIi cpelie TMHEHHO MOJAPU30BAHHON BOJHEL.
[ToBOPOT MIIOCKOCTH MOJISIPU3ALIMHY JIMHEHHO MOMSPA30BaHHO BOJIHBI IPH PACTIPOCTPAHEHUH B TIPOOIBHO
HaMarHH4eHHOM (eppure.

Tema 4. DPdexT cMerenns 1oJist B IPIMOYTOIEHOM BOTHOBOJIE € TOIEPEYHO HAMATHHICHHBIM (PEPPUTOM.
CTpyKTypa H pacrpe/ieieHue aMILTHTY Ibl OIS B IPSIMOYTOIBHOM BOJIHOBOJIE € BOJIHOM H,; IIPH HATHIHH

MONepevHo HaMarHudeHHoro eppuTa. BenTimm Ha addexTe cMemeHus noss U peppoOMarHHTHOM Pe30HaH-
ce.
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Pazznen 6. KomnbroTepHbie METO/1bI peleHHs 3a/1a4 AeKTPOAHHAMHUKH.
Tema 1. [locTanoBKa 3a1a4. NpeACTaBICHHUE 110J1€H, AITOPHTMH3ALIHS.
MatemartHyeckue MOJIENH EKTPOHHAMUKH aJIeKBaTHbIe (PU3HUECKOH peabHOCTH. DJIEKTPOIHHA-
MHYeCcKHe 3a1aui. BeruucuTenpHas 31eKTpoIMHAMHUKA.
Tema 2. TIpoeKHOHHBIE METO/IBI.
OcHoBHas npoexkuronHas cxema. Metozn byOnosa-I"anepkuna fist pelieHus BHYTPEHHHUX 3a/1a4 3J1eK-
TPOIMHAMHKH.
Tema 3. JINCKpeTH3aLMOHHBIC METO/IBL.
Konnokarms. PasHoctHble cXeMbl. KOHEUHBIE 37IEMEHTBI.
Paszien 7. Teopus neneit CBY.
Tema 1. JInaMH nepeayy KOHEYHOH JITHHEL
[lens CBY. Jlunruu nepenaus KoHeuHOH JTHHBL [To/1HOE 3KBHBAICHTHOE CONPOTHBIICHUE JTIHHUH T1E€Pe-
naun. Kpyrosas quarpamMma noJIHbIX COMPOTHBICHHH.
Tema 2. CornacoBoHHE JHHHH NEpe/1ayn.
MeToIbl COracoBaHmsi. Y3KOMOIOCHOE COTNIACOBAHME C OMOIIBIO PeaKTHBHBIX 31eMenToB. Coracosa-
HUE ¢ IOMOIIBLIO YeTBEPTHBOIHOBOIO TpaHchopmaropa. [1lInpokonosocHoe cornacoBaHue.
Tema 3. Marpuunoe ormcanue uerneil CBY.
MeTo 1 IeKOMITO3HIIMH 1 MaTpHuHOe onucanue neneit CBY. DkeuBanenTHble cxemsbl neneii CBY. Crpy-
KTYPHBIH U apamMeTpuyeckuii cuntes yerpoicers CBY.
Paszien 8. Jluneiinste ycrpoiictea CBY.
Tewma 1. DnemeHThI TMHUH NIEpEIAYH.
Heperyaspaocts B mHusIX niepeaun. CodieHeHus oTpe3ko. Tparchopmarops! TiioB BoiH. Bos-
Oyai/IeHre BOJTH B JIMHSIX Tepeiaun. ATTEHIOATOPBL
Tema 2. TTaccusable yctpoiicrea CBY.
Harnpasiiensble OTBETBHTEIH H MOCTOBBIE cXeMbl. OuibTpel CBY.
Pasnen 9. PacnpocTpaneHue paanoBOIH B CBOOOIHOM IIPOCTPAHCTBE.
Tema 1. DHepreTHYeCKHEe COOTHOLIEHHS B YCIOBHSX CBOOOIHOIO MIPOCTPAHCTBA.
HanpskeHsoCTb 1015 B TouKe npuema. Popmyna uaeanbHoi pamuocssasy. Knaccudukarus paginoBoiH 1o
JHarna3oHaM 4acTor.
Tema 2. O6nacTb NPOCTPAHCTBA, CYIIECTBEHHO Y4acTBYIOIIas B GOPMUPOBAHKH I10J151 HA 3a/{aHHO# JTHHHH.
3oub1 @penests Ha M10cKoCTH. CyIIECTBEHHBII SJUTUIICOH ] BPAIICHHS U 3aBUCHMOCTD €TI0 Pa3MepoB OT UTHHbI
BOJIHBL
Pasznen 10. PacnpocTpaHeH#e 3eMHBIX PaJHOBOJIH.
Tema 1. ®usuyecKre MpOLECCh] MPH paclpoCTPAHEHHH 3EMHOH BOJIHBL
Kraccuukarmst METOIOB pacdera o 3eMHO BoHBL [IpesebHoe paccTOsSHHE NPSIMOi BHIHMOCTH.
Tema 2. TTosie BBICOKO TOTHATOTO H3IyYaTesis B OCBEIIEHHOH 001acTH.
Otpaxkare/bHas TPAKTOBKA BIAsHAs 3emin. [Tose H3mydaTens B OCBELIEHHO# 00/1acTH B PUOIIKe- HHH
nockoii 3eman. UnTepdepeHIIHOHHBIIT MHOKHTENE C Y4eTOM CHEepuIHOCTH 3eMIIH.
Tewma 3. Toste HU3KO PACTIONIOKEHHOTO H3/Iy4YaTeNs B 00/1aCTH MPHOIIKEHHs I1I0CKOH 3eMItH.
Konmenuus ckomb3sieii semuoii Bosasl. ®opmysia lyneitknna-Ban- nep-ITons. Ommdka BerYUCICHHS 1107151
B IIPHOIMKEHUH TJIOCKOH 3eMIIH.
Tewma 4. Tlone B 30HaX MOJYTEHH U TEHH.
[Tose fu1st BBICOKO MOAHATOr0 u3nyuaress. [lone HU3KO pacnonoKeHHOro H3IydaTes.
Paszen 11. Dnexrpuueckue napamMeTpsl 3eMHOH aTMoc(epbl.
Tema 1. Ctpoenne atmocdepsl.



O6Gnactu armocdepsl, XUMHYECKHIH COCTaB, paclpeeIeHHe TEMIIEpaTyphl U KOJIMYeCTBa HEHTpalb-
HBIX YaCTHUIL [10 BBICOTE, pacrpeie/icHre 3apshKeHHbIX YacTHIl B HOHOChepe.
Tema 2. DileKTpHYeCcKHe CBOHCTBa Tporocepsl U cTpaTochepsL.
JIuaeKTprUecKas MPOHHIAeMOCTh Tporocdeps H cTpatocdepsl. JIokasbHble HEOTHOPOAHOCTH TPOIO-
chepsl.
Tema 3. DnekTpHyecKue CBOCTBa HOHOC(EPHI
JImareKTprHecKas POHHLAEMOCTE | TIPOBOMMOCTB HOHOChEpSI. JIOKaIbHBIC HEOTHOPOAHOCTH U BO3-
MYILIeHHS HOHOC(EPEL.
Paspien 12. PacnipocTpaHenye paapoBoJH B 3eMHO# aTMocdepe.
Tema 1. OGmIne BOIPOCHL.
[TpenomiieHne pagHoBOIIH B arMocdepe. Paccesiane pazioBO/IH HEOTHOPOIHOCTIMH armocdepsr. Oc-
nabieHne BOJH B arMocgepe.
Tema 2. Pacnipoctpanenne YKB Ha HazeMHbIX paIHOIHHUAX.

Pacripoctpanenne YKB 3emuoii BosHoi. [lanbHee TponocdepHoe pacrpocTpaHeHHe YKB u suepreru-
yeckwii pacuet nunuii JITP.

Tema 3. Pacnipoctpanenue KB.

MexaHu3M pacripoctpanenus. PaGoune yactorsl. Bausuue nonochepHbix Bo3mymennit. Pacuer KB
paIHOTHHHH.

Tema 4. Pacnipoctpanenue CB u JIB.

Mexauu3m pacnpoctpanenust. O6macts npumenenus. Crydaiiibie QryKTyariH nomus. [TepekpecTHas
MOy B HoHOChepe. PacyeT HanpsHKEHHOCTH MOJI.

Coaep:xanue 1a00paTOPHBIX 3aHATHH 110 TUCHHILIHHE.

Pazzen 2. Hanpagsrorue CTpyKTypBI.

Tema 1. ITpAMOYTOIBHBIH BOJIHOBO/.

WccreroBaHue 37€KTPOMArHHTHOTO 101t BOJHEL Hio, B IPAMOYTOIbHOM BOJIHOBO/ZE.
Tema 3. Toku Ha CTeHKaX MPAMOYTOIBHOIO U KPYTJIOrO BOJHOBO/IOB.

ToKH B IIPAMOYTOIBHOM BOIHOBOJIE ¢ BOMHOH Hyp.

Tema 6. JINHHH TOBEPXHOCTHBIX BOJIH.

W3yyenue 3amMeIsIOMNX CBOHCTB rpe0eHYaToi CTPYKTYphI.

Pasnen 3. [lepenaua 3HEpruy 1Mo HAIPABISIONIAM CTPYKTYPaM.

Tema 4. [Tepeaaua sHEPruy Mo MPAMOYTOJIBHOMY BOJTHOBOY.

MOILHOCTB, TIEPEHOCHMast 110 PAMOYTOIBHOMY BOTHOBOTY BOHOH H, ;. 3aTyxaHue BOTHBI Hy,
B IIPSIMOYTOJIBHOM BOJTHOBOJIE.

Pasnien 4. KonebarenpHbIE CHCTEMBL

Tema 2. O6beMHBIH PE30HATOP W3 OTPe3Ka IPSAMOYTOIbHOI0 BOJIHOBO/A ¢ BOTHOH Hyy,.

McerietoBanue 2IeKTPOMArHHTHOIO OISl B MPSMOYTOJIBHOM PE30HATOpE € KONeOaHusIMH ;.
Tema 3. O0was 3ama4a 0 KojgedaHugX B IPAMOYTOJIBHOM Pe30HATOPE.

COBOKYITHOCTh PE30HAHCHBIX YACTOT KoneOaHuii g, B IPIMOYTOJIbHOM PE30HATOPE.

Tema 5. CriocoOs1 BO30YkKICHUS U BKIIOYEHHS 00BEMHBIX PE30HATOPOB.

Bo30ykieHue mpsiIMOYTOJIBHBIX PE30HATOPOB C IIOMOLIBIO IEKTPHYECKOro U MAarHUTHOTO H3J1y-
yaresei.

Tema 6. [1o6poTHOCTE 0OBEMHBIX PE30HATOPOB.



CoOcTBeHHast W HaArpy)KeHHas J0OPOTHOCTb MPAMOYTOIBHBIX PE30HATOPOB ¢ KonebaHusMHU H, ...

3aBHCHMOCTh JOOPOTHOCTH OT T€OMETPHYECKHX Pa3MepPOB H IEKTPOJAUHAMHUYECKUX [TapaMeTpOB
Cpe/ibl, 3aI0JIHAIOIIEH PE30HATOP.

Pazznen 5. PacnpocTpaHeHue 371€KTPOMAardHMTHBIX BOJIH B aHH30TPOIHBIX Cpeiax.

Tema 3. Dddexr Dapaes B mpoa0bHO HAMarHHIEHHOH (heppUTOBOH Cpeze.

M3yuenue sBjIeHMs] TOBOPOTA IIOCKOCTH MOJISIPH3ALMH JJIEKTPOMArHHTHBIX BOJH (“ad ekt
dapazes™) npH pacIpOCTPAHEHUH B THPOMArHUTHOM Cpe/ie BOJb HAIPABJICHUS HaMarHu4u-BaHus.
Pasznen 9. PacnipocTpaHeHue paJMoOBOIH B CBOOOIHOM IPOCTPAHCTBE.

Tema 1. DHepreTHHYECKHE COOTHOIIEHUS B YCTIOBUAX CBOOOIHOTO MPOCTPAHCTRA.

M3yyenne 3aKOHOMEPHOCTEH pacnpoCTpaHEeHHUs paJHOBOJIH B CBOOOIHOM IPOCTPAHCTBE,

Tema 2. O6macTh MPOCTPAHCTBA, CYIIECTBEHHO y4acTBYIOIIAs B (JOPMHPOBAHHH II0JIs HA 3a/IaHHOM THHHH.
W3yuenne pacnpoOCTpAHEHHs PAJHOBOIH M OIpeNeNeHHe 00IacTH NPOCTPAHCTBA, B KOTOPOH
NPEUMYILECTBEHHO MPOUCXOUT Nepeaya dSHEPruy paJnoBOIHEL

Co;[epmaﬂne NpakTHYeCKHX 3aHATHIH 0 JHCHHUILIHHE

Pasnien 1. Beenenne. OOmue cBoiicTBa HAMPaBIIsIEMBbIX BOJIH.

Tema 1. Hanpasssiroue CTpyKTyphl ¥ HallpaBlIsieMbIe BOJIHBL.

Knaccuduxarus nanpasmstonmx crpykryp. Kiaccnukanus nanpapiseMbIx BojH. CBsi3b MeIKTy Mpo-
JI0JIbHBI M IONEPEYHBIMH COCTABJISFOIIMMHE ITOJIeH B peryJpHOl Hanpasistomeii cTpykrype. . Kputi-
yecKasi 4acToTa.

Tema 2. O6mme crovictsa BonH T, E. H THNOB B HanpaBIsoIel CTPYKTYpe.

[Tonepeytbie 31eKTPOMArHUTHbIE BOIHBL. DJIEKTPHYECKHE BOJIHBL. MarduTHBIE BOJTHBL.

Tema 3. CkopocTsb pactipoctpaHeHust sHepriu. [ pynnosas ckopocTs. MOIIHOCTS, IEPEHOCHMAasT
JMEKTPOMArHUTHON BOJIHOM 110 JIMHUH Nepeaayn.

XapakTepucTHKa nepeMereH:s: HerapMOHHYECKHX CHIHAIOB. [ pyIoBast CKOpOCTh B HaIlPaB/IArOIIHX
cTpykTypax. CKOpOCTh pacripoCcTpaHeHus SHEPIHH rapMOHHYECKUX BOJIH B JIMHKAX nepeaaqn. [lommas
MOIITHOCTh EPEHOCHMAst Yepe3 MoNepeyH0e CeUeHne JIMHUM NIepeaadn.

Paszien 2. Hanpasrsiroise CTpyKTYphl.

Tewma 1. [IpsmMoyToJibHBIH BOJIHOBO/L.

Bomubi E,,, H, . BnpamMoyroaesom soasopoge. CTPyKTypa ¥ CBOHCTBA HOJIEH. DIEKTPHYECKHE

e

XapaKTEPUCTHKH BOJIH B BOJIHOBOJIE. [IpHMeHeH e NPAMOYTOJIBHBIX BOITHOBOIOB.
Tewma 2. Kpyrnblii BOIHOBO.
Bomubl E,,,, H,, . Expyriom eossosoze. CTPyKTypa M CBOHCTBA MOJICH. DIEKTPHYSCKHE XapaK-

TEPUCTHKH BOIH B BOJTHOBOJIE. | [puMeHeHHe KPYTIIBIX BOJHOBO/IOB.
Tema 3. Toxu Ha cTEHKaX MPSMOYTOJIBHOIO H KPYIJIOro BOJTHOBO/IOB.
Toku B IPAMOYTOJIBHOM BOIHOBOJIE ¢ BoiHaMHu E,,,,, H, . . Toku B KpyrjioM BOJIHOBOJE ¢ BONHAMHA E,, .

H

Pasnen 3. [lepeaua sHepruu 1o HanpapsOLMM CTPYKTYPaM.
Tewma 3. [lepeiaya 3Hepriu 1o MpAMOYTOJILHOMY BOJIHOBO/LY.
3aryxanue BonH E.. H, . B IPIMOYrOIEHOM BOJIHOBOJIE 3@ CYET MOTEPb B METAJNIE H IUIICKTPHKE.
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Tema 4. [lepenaua sHepruu 1o KpyrioMy BOTHOBOIY.
3aryxanue BoiH E,.. H,. . BKpYIJIOM BOJIHOBOJE 3a CHET MOTEPh B METAJLIE U JAMAIEKTPHKE.

Pazgen 2. Hanpasnstorue CTpyKTypBL
Tema 6. JInanK NOBEPXHOCTHBIX BOJIH.
CTpyKTypa MoJIst ¥ 3IeKTPHUECKHe XapaKTePUCTHKH OBEPXHOCTHBIX BOJIH B IU3IEKTPHYECKOH
UTaCTHHE Ha METAILTHYECKOIl MOUT0KKe, B Tpe0eHYaTol CTPYKTYpe, META/UIMYECKOH CITHPAITH.
Pasnen 2. Hanpasisitonmue CTpyKTYpBl.
Tema 4. BonHbl B KOAKCHATBHON JIMHAH.
CTpyKTypa 1oJisi ¥ 3JIeKTPHYeCKHe XapaKTePHCTHKHU BOIH T B KOAKCHATBHOU U APYTHX JTMHUAX
nepenayy.
Paznen 3. [lepeaua sHepriy 1o HaNpap/SFOLIIMM CTPYKTYPaM.
Tewma 5. [lepenaua sHepruu 110 KOAKCHAIBHOM JTHHAH.
MOIHOCTS, IepeHOCHMAst [0 KOAKCHAILHON JIMHUHU. 3aTyXaHHe BOJIH B JIMHUH 3a CUET MOTEPh B ME-TaJlIE U
AudTeKTpUKe. JIMHUSI ¢ YaCTHYHBIM JIU3JIEKTPHYECKHM 3ano/iHeHueM. [lepeata SHepruy B APYTUX JTMHUAX
nepenayu ¢ BorHow T.
Pasnen 4. KoneGatenbHble CHCTEMBI.
Tema 3. O6mmas 3amayua o KoaebaHHusIX B IPSIMOYIOJIBHOM pe30HaTope.
COBOKYITHOCTb PE30HAHCHBIX YaCTOT KoJieGaHmil B IpsiMOyrobHOM pesoHarope. Kilaccudukaiis — THIIOB
KomeOaHuii.
Tema 4. O6mias 3aa4a o KojaeGaHHsIX B LIHIHHAPHYECKOM pe30HaTope.
COBOKYTTHOCTb PE30HAHCHBIX YacTOT KoJleOaHuil B IMIMHIpUIECKOM pe3oHarope. [Ipocreimme TH-  11bl
xonedanuit (Egqp Hpgq Hyqq ).

Tema 5. CriocoOs1 BO30Yy KAeHUS U BKITIOYEHHST OOBEMHBIX PE30HATOPOB.

Bo36yk/ieHre pe30HAaTOPOB € [IOMOLIBIO TEKTPHHYECKOr0 H MArHUTHOTO  W3JTydaTesied. ALCopOLH- OHHbIIH 1
[POXOTHON Ccr1OCO0 BKIIFOUEHHS PE30HATOPOB.

Tewma 6. J[IoOpoTHOCTE OOBEMHBIX PE30HATOPOB.

CobeTRenHas J0OPOTHOCTE Pe30HaTOPOB. IHTerpaipHOE BEIpakKeHHE 1l JOOPOTHOCTH. 3aBHCH-MOCTh
T0OGPOTHOCTH OT FEOMETPHYECKHX Pa3sMEPOB H MEKTPOHHAMHYECKHX apaMEeTPOB CPEIbl, 3aN0IHSIOMICH
pesonatop. HarpyxenHnas 106poTHOCTE. JIpyrie THIIBI pe30HATOPOB.

Pasnen 5. PacnipocTpaHeH#e 21eKTPOMarHUTHBIX BOJIH B aHU30TPOITHBIX Cpe/iax.

Tema 1. PactipocTpaseHn#e TMHEHHO MOJSIPU30BAHHBIX YIEKTPOMArHHTHAIX BOJIH B HAMArHUYEHHOM
(heppHTOBOIi cpejie.

BaanmoseicTBre 2IEKTPOHA C TTOCTOSHHBIM MAarHHTHBIM  11071eM. PacnpocTpaHeHue JTHHEHHO 10J1s-
PH30BAHHBIX BOJH B THPOMATHHTHOM cpezie. TeH30p MarHUTHOH POHUIAEMOCTH (eppUTa.

Tewma 2. PacripocTpaneHye BOIH ¢ KpyroBOi nosipu3atueil B HaMarHH4eHHO#H (peppuToBOi cpefe.
MarsuTHasl TPOHUIIAEMOCTh HaMarHHUeHHOH (h)EPPUTOBOH CpeJibl IPH PAaCIIPOCTPAHEHHH BOJH € KpY-
rOBO# mossipu3arei. @eppoMarHHTHBIA PE30HAHC.

Tema 3. Dddexr @apajies B MpoAOTEHO HAMArHHUEHHOH (peppHTOBOI cpeie.

PacripocTpaHeHue B IIpOI0IbHO HaMarHu4eHHoi heppHToBoi cpesie TMHEHHO MOISIPU30BAaHHON BOJTHEI.
[ToBOPOT IJIOCKOCTH MONSIPH3AINH JTHHEHHO [10JIIPH30BaHHOMH BOJIHBI [IPH PACIIPOCTPAHEHUH B IIPO-
JIOJIbHO HAMarHH4YE€HHOM (peppHTe.

Tema 4. DbdeKT cMelleHus 1105 B IPAMOYTOIBHOM BOJHOBO/IE € IIONEPEYHO HAMArHWYEHHBIM (ep-
PHUTOM.

CTpyKTypa W pacrpe/ie/IeHHe bl aVTLTHTY IbI OIS B IPAMOYTOJIbHOM BOJIHOBOJIE C BOJHOM H; TIpH
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HA/IHYHH TT0TEPEYHO HaMarHuueHHoro (pepputa. Bentim Ha addexte cMerenus mons u Geppo-
MarHUTHOM pPe30HaHCe.
Paznen 6. KomnbrotepHbie MeTO/Ib! peIeHHs] 3a/1a49 2JIeKTPOIUHAMHUKH.
Tema 1. [TocraHoBKa 3a1a4, pe/ICTaBICHAE MOJEH, AIrOPHTMH3ALIUSL.
MaremaTH4yecKHe MOJIETH IEKTPOAMHAMHKY aIeKBaTHbIe (PM3HMYECKOH pealbHOCTH. DJIEKTPOIHHA-
MHYECKHE 3a1a49i. BerauciurenbHas 31eKTPOINHAMUKA.
Tema 2. [IpoeKk1IHOHHBIE METOIBI.
OcHoBHas mpoekionHas cxema. Meroa bybnosa-I anepknna 1uist petieHust BHYTPEHHHX 3a71a4
HIeKTPOIMHAMHUKH.
Tewma 3. JIucKpeTH3alMOHHBIE METO/IBL.
Komnokamus. PasHocTHbie cXeMbl. KOHEUHBIE 31eMEHTBI.
Pasnen 7. Teopus neneii CBY.
Tema 1. JInauM nepeiaud KOHEYHOH JIJTMHBL.
Llens CBY. JIuxuu nepemxadn KoHe4HO#H mHEL [TonHOe 3KBUBATIGHTHOE COTPOTUB/ICHHE TMHHUH IIEpe-
naun. Kpyrosas uarpaMma rnoHbIX CONPOTHBIICHHH.
Tema 2. CornacoBoHue JTUHUIT Eepejayun.
MeTobl corfiacoBanusi. Y3K0MOIOCHOE COrVIACOBAHKE C IIOMOLIBIO PeaKTHBHBIX d1emenTos. Corina-
COBAHHME C MOMOILLBIO YETBEPTHBOIHOBOrO Tpancdopmaropa. [lIupokononocHoe coriacoBaHue.
Tema 3. Marpuunoe onmcanue neneii CBY.
MeToz1 AeKOMIO3uIMH 1 MaTpuuHoe onucanue neneil CBY. DxsusanenTHbIe cxembl neneit CBY. Ctpy-
KTYPHBIH # napaMeTpudeckuii cuntes ycrpoiicts CBY.
Pasnen 8. Jluneitnsle yerpoticrsa CBY.
Tema 1. DnemMeHTbI TMHUI [Tepeayn.
HeperyasprocTy B IMHUsIX 1epeaun. CowreHeHns oTpe3koB. TpancdopmaTopsl THIIOB BOJH. Bos-
OyJK/JIeHHe BOJIH B JIMHAX Mepeiau. ATTEHIOATOPEL.
Tewma 2. Tlaccususie ycrpoiictea CBY.
HarpasnieHHbie OTBETBHTEN ¥ MOCTOBbIE cXeMblL. PuinbTphl CBY.
Pazznen 19. PacnpocrpaHenue paJuoBOJH B CBOOOIHOM IIPOCTPAHCTBE.
Tema 1. DHepreTHUECKHE COOTHOLIEHHS B YCIIOBHAX CBOOOIHOIO ITPOCTPAHCTRA.
HanpsikeHHOCT 1oJTs B TouKe npuema. @opMyna uaeansHoi paguocsssu. Kiiaccudukarms paano-
BOJTH T10 JJHAra3oHaM 4acToT.
Tema 2. O61acTh NPOCTPAHCTBA, CYLIECTBEHHO Y4acTBYIOIIasA B ()OPMHPOBAHHH M0 HA 3a1aHHOH
JTMHUH.
3onbl OpeHess Ha mockocTH. CyIIeCTBEHHbIH SILUTHIICOH BPALLICHHUS U 3aBHCHMOCTD €r0 pasMepoB
OT JUTHHBI BOJTHBIL.
Pasznien 10. Pacnipoctpanenye 3eMHbBIX paJHOBOJIH.
Tema 1. @usuyeckue MPOIECChl MPH PacIpOCTPAHEHHU 3EMHOH BOJIHBL
Knaccudukarusi MEeTOI0B pacyeTa Mojisi 3eMHOH BOMHEL [IpeebHoe paccTosHUE MPSAMOiT BUHMO-
CTH.
Tema 2. TTosie BBICOKO MOJHATOrO H3Ty4aTellsi B OCBEILEHHOH 00/1acTH.
OtpaxarenbHas TpakToBKa BausiHust 3emum. [Tose m3myyaresis B OcBeIeHHOM o6nacTy B mpuOim-
JKeHHH 110cKoi 3emin. MHTepdepeHIIMOHHBII MHOKUTEIb ¢ Y4eTOM C(epHIHOCTH 3EeMIIH.
Tewma 3. Tosie HH3KO PacMONOKEHHOrO U3JIydaTessi B 001acTi NPHOIHIKEHHUS IUTOCKOH 3eMITH.
Koruenms ckonb3sieit 3eMuoii BosHbl. Qopmyina [lyneiikiaa-Ban- nep-ITons. OmmoOxka Beramc-
JICHHS TIOJIs1 B TPHOTMIKEHHUH TIJIOCKOM 3eMu.
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Tema 4. Ione B 30HaX MONTYTEHH U TEHH.
[lone 1 BEICOKO moaHsATOro H3myyaresns. [Toire HU3KO pacroNnoKeHHOTo H3/TyqaTe/Is.
Paznen 11. Dnektpuueckue napameTpsl 3eMHOM aTMOC(hephI.
Tema 1. Ctpoenue atmocdepbl.
Obnactu arMocdepsl, XMMHYECKHE COCTaB, paclipe/ie/ieHHe TeMIIepaTypbl U KOJIHYECTBA HEHT-
pabHBIX YacTHIL I10 BBICOTE, paclpeiefieHHe 3apskKeHHBIX YacTUll B HOHOC(hepe.
Tema 2. DiiekTpuyeckue cBoiicTBa Tponocdepsl H cTpatochepsl.
JlusnekTprdecKkast MPOHUIIAEMOCTh Tponocdepsl U cTparocdepsl. JIokaabHbIE HEOJHOPOIHOCTH
Tporocgepsl.
Tema 3. DnexTpuueckue cBOHCTBA HOHOC(HEPHI
JlnanekTpuyeckas MPOHUIIAEMOCTE U MPOBOANMOCTL HOHOCheps!. JIoKanbHbBIe HEOTHOPOIHOCTH U
BO3MYIIEHHS HOHOC(EPEL.
Paznen 12. Pacnpoctpanenne paanoBOiIH B 3eMHOH atMocdepe.
Tema 1. O0umme BONpocH.
[Ipenomnenue paanoBoiH B armocdepe. PaccesHue pajnoBoIH HEOIHOPOAHOCTIMHI aTMOC(eEpEL.
Ocnabnenue BOJIH B armocdepe.
Tema 2. Pacnipoctpanenne YKB Ha Ha3eMHBIX palHO/IMHUSX.
Pacripoctpanenue YKB 3emnoii Bonnoii. Jlanenee tponocdeproe pacrpoctpanenue YKB u suep-
retuueckuif pacuet muuui TP.
Tewma 3. Pacnipoctpanenue KB.
Mexanusm pacnpoctpanenus. Paboune yactorsl. Biusaue nonocdepusix Bosmyienuii. Pacuer KB
panHOIMHHH.
Tewma 4. Pacnipoctpanenne CB u /IB.
Mexanusm pacnipoctpanenns. O6macte npumenenus. Ciyvaitneie duykryarmu noss. [lepexpect-
Hasi MOAYJISIMS B HOHOChepe. Pacuer HarpsHKeHHOCTH OIS,

5. OHEHOYHBIE CPEJACTBA JUISA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
[MPOMEKYTOYHOM ATTECTALIMH 1O UTOT'AM OCBOEHUS AU CLUUIIIMHBI
A YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYAEHTOB

5.1. Texkymuii KOHTPOJIb YCHEeBAeMOCTH

PeiiTHHr-KoHTpOIL 1

Bapuanr 1

1. Kak BbIrasgsT ypaBHEHHs, CBSI3bIBAIOIHE MeXAy CO000H MpOMOIbHBIE H IONEPEUHbIE
COCTABJIAOLIHE MO JIOOBIX BOIH B IPOM3BOILHON PeryIspHO# Hampasisiouieil cTpykrype?
3aueM HYKHBI 3TH ypaBHeHHs?

1) —9°E = jhgradE, - jwu_[1_gradH_]; —g::‘? = jhgradH, — jwe_[1_gradE_];



13

T <32 CT

)vig+ Wi e, H=—rotj ;VE<+ wii e, E =jwu_j —~_1—gradp“7;

_—5
— jwit

3) H=Lrotd ; E = ——1 —grad divA

Wi

Kak Beirmsant BBIDKCHHE COCTABIISIONIEH MOCTOSHHO}N 3aTyXaHwsl, BbI3BIBAEMOH ITOTEpSIMH
B CpE/Ie, 3aromHsIomei THHIO nepetayn?
| |

Dh2= [—n; + ho +wiulel?, by = J Wil En — 27/ 1)

)4, = ToT 5 EBmo—1a, Houno— mer ;

A, = 7 Emno — Her, Hyno— na;
(B s
Yog- g

3) _,EE - ______., Emnﬂ 3 HmnO‘— Ja,
1=(=;

Bapuanr 2
M3 kakux cooGpaxenmuii YCTaHABIUBAIOT MOHSTHE KPHTHYECKO(i 9aCTOThl, KPUTHYECKOI

JUIHHBI BOJIHBL?
he 5 = oD 2 — 7 f — ar — .
1)e=i*: h = VW S, — g7, f;q: = 8/ (2”\-"“5_5-‘:J’ )'KE = Yo/ fs-a:- =g,

3) e_';&':_v f.;q:c = ’!1.';(2:!-\.:;1’25?! )'I ';;R[: = !;G:'f.f};;"

. Kaxk Beirnsygur BBIPAKCHHE COCTaBIAIOMWEH MOCTOSHHOI 3aTyXaHusl, BEI3BIBAEMOIT OTEPSAMH
B Cpele, sanonndiomei Tuamuo nepenaun?

I & i 5
e S e, = Baode " _ ;e 2
J e T Wi E”S, hy = JWHE = (21/15,)
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3. Kaxnm BeIpakeHHEM ONPe/IeNIAIOTCs YaCTOTHl BO3MOKHBIX KOJIeGaH il B HIHHAPHIECKOM

(S

00BeMHOM pe3onaTope? Bo3MoskHO /n cylecTBOBaHHe KOeGaHuil ¢ TPETBHM HyJIEBbIM

HHIEKCOM?
-
& v E
. i mn ! map
1) Ay =2 e, { Yy ; Emno — 1@, Huno — HET.

k o - T = r
.‘_'?_-~—»’ Mk~ % ":‘:"1:1 . Hmnp

" e -

2 )}\F = :, EmnO — HCT, Han"‘ Ada,

%

1
A

"

1
Ll e

a A
3 )4‘-.5 = — Emno — HeT, Hmno — 1a.
I =g

Bapuanr 3
Kak BBIrIAAaT yCIOBHSI PaclpOCTpaHEHHs] BOJIH B JIMHHAX Iepenaun? Kak 51w ycnosus
CBsI3aHbI C KPUTHYECKON JUTHHOH BOJIHBL, KPUTHYECKOH 4acTOTOM?

NA<SA . F2

J—Z’ﬁ;:

Ep
~ T e e W
.'.._) A=A B .I:L - J':‘.-'-:I:"
3) A2 f‘“gp’ f 5 f;:r'

KakuM BblpaskeHuem onpejensercss MOCTOSIHHAs 3aTyxaHus A, mis Boaael Hio B

M

IPSMOYTOJILHOM BOJHOBOJE?

HpHBeﬂHTe OCHOBHBIE CIOCOOBI BKIIOUEHHS OOBEMHBIX PE30HATOPOB H HX YaCTOTHBIC
XapaKTCpPHCTHKH.

1)
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5. o
7 /
g a ‘ i
7 [ 1 p :
2)
e Lot
!
o |
r g ’
3)
K
! )
!
o | 0

Peii THHT-KOHTPOJIb 2

Bapuant 1
Y10 noipa3yMeBaroT MO/ AUCIePCHeil B IHHUAX Nepeiain
H \
1) V[lh V"}J ZCE( )"‘—f(ﬂ))’

2) Vip, Vs, Ze- 0 ~f(0);

E(H}
3) Vg, Vay Zo - F ().

c

CopmymupyiiTe yCI0BHE 0JHOBOJTHOBOCTH [Ulsi OCHOBHOTO THIIA BOJHBI B IPAMOYIOJILHOM
BOJIHOBOJIE.

Kax ompenensercss 100poTHOCTE pesoHartopa. Kak cBssaHa J0OPOTHOCTH PE30HATOpa C €ero
pa3mepaMy # IIPOBOIMMOCTBIO MaTeprasa CTEHOK W BeTHIHHOH pe30HaHCHOMH YacTOThL.

1)Q =w}'_—‘£_'“f,1-'*.—}q e Qhie,12QF;

20 =_w‘—:-1 TsQLoT=0QLw T-QL

e
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=w%a. 'Ts0l; 0™ 0Q Tiw, T-Q1

4. Coornomenue Z (z) = Z,(Z, + iZ,tg(8z))/(Z, +iZ, tg(fz)) COOTBETCTBYET:

1) MOTHOMY SKBHBATEHTHOMY CONPOTHBJICHMIO HArpy/KeHHOH IHHHM B MPOM3BOILHOM
CEUEHHHU:

2) MOJHOI SKBHBAIEHTHOH MPOBOJMMOCTH HArPYIKEHHOH JTHHUH]

3) BONHOBOMY CONPOTHBIICHHIO HAIPY)KCHHOH JIMHHUH.

5. DieMeHT MaTpulbl MaTpHuel paccesnus ||S]| S, = :‘c;’"’ ,-’u;‘ﬂ, HMEeT CMBICTT
(v amenmamnomsanys sasss » Ha TIOJIIOCAX j-] MHOTOTIO/IIOCHHKA.
1) KoadpurenTa OTpaKEHHS;
2) ko3¢ puumenTa nepeaayn;
3) pa3Bs3KHU.

Bapuaur 2
1. Cdopmymupyiite obiiune cBoiicTBa BOIH THIA | B IHHUSX Nepeiady.
DE,=H,=0; ’:‘«l- =o; h' =p; Lé =yl = Ui g o=
E, #0; Ay =0 s hT =f; vy =v; = Vo Ze =2y
' T . T Tl =zl =2
3)H_.=0; &KF=V.‘*:” ﬂ.i.i,— 7l = vy B = Z¢
2. Kak onpejaennTh [uana3’oH JJIMH BOJH, B Mpelenax KOTOPOTO B KPYIJIOM BOJHOBOIC
nHameTpom 2a MOJKET PacrpoCTPaHATHCS TOMLKO OCHOBHOM THIT BOJIHbI?
1) 2% < A< AP 2,61a €1 <3,41a
5 ~H. .
2) 4 b,{“—:-.f - 3.41a;
3) A=A A=341a
3. Kakme ocoOeHHOCTH B [apaMerpax TMpPOMArHMTHOM Cpedbl [POABIMIOTCA  IIPH
pacIpoCTpaHEHHH B HHX 31eKTPOMArHUTHBIX BOJIH C KPYTOBO# noJisipu3ameii?
1) JIKIL: pg* 3 TIKTL: pa™; ul # 1y s
s g 11 = g 11
3) JIKIT: pa; TIKIT: pa.
4. CootHowenne Z3: = jZ_tg(l) COOTBETCTBYET €. .uvvrvnnnnns ...» BXOJTHOMY

COMPOTHBIICHHUIO HuTeida.
1) KOPOTKO3aMKHYTOMY:
2) pasOMKHYTOMY,

3) coriacoBaHHOMY.
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5. DreMeHT MaTpHIBI MaTpuItel paccestmns |15]| S, = TF/ U5 MMeeT CMBICT
L A SR » 110 HOPMHPOBAHHOMY HANPSIKEHHIO OT IHOJIKOCOB j-/ K MONI0CaM g-¢
MHOTOITOTFOCHHKA.
1) kosddunnenTa nepenavn;
2) koa(hduIHeHTa OTPAKEHHU;
3) pa3Bsa3KH.

Bapunant 3
KakiMH COOTHONIEHHSMH OMpe/Ie/soTcs obmue cBoiicTBa BOJH THIA E B MHMAX nepenayn’

-

5 f . & i
I)E:f—""O.H;=0;F'lH= "l—(i 1Kp) := z'l]_—(,l Ahp):

= = -
= v+ 1~ (W) s 25 =20 |1 = (M)
I ! / 2 £ ! ! ¢ 2
2)E.#=0,H;=0,h" =§" \!' i— [Ar-f,{,q_.r) P Vg = :ferﬂ’\l' 1— (A;’)-,Rp) g
= 1: a \: = l; '.-'I| “i-). :.g ] ___rl.-':\lnl . L.r: "II}M:_)-f
3) _E_ —— O H_. - 3 O ;'- =5 \II 1 = EAJ)M-)- t"; = !‘,3.-':.\; 1 W I._)‘-f'.‘")"xp)-T
| " | 2

= vy J1= (W Ag) s 2 =2 (1 — (W)

1

Kakoii xapakTepHOH O0COOEHHOCTBIO, OOJazaeT HacToTHAs 3aBHCUMOCTD HOCTOSIHHOH
3aTyxaHus Juist BosHsl Hor B Kpyriom BoiHOBOIE?

1) £ > fio £ T ()% &
Df > f £ T2 ()% T

3) f > fopr £ T= (Ri)%e = const.

3. UYro nompasymesaercs nox s¢dexrom Papajies B THPOMATHUTHBIX cpeax?
1) [ToBOPOT MJIOCKOCTH HOSIPH3ALMHY JTHHEHHO-TIONAPH30BAHHBIX BOJIH.
2) [ToBOpOT MJIOCKOCTH MOJSPU3AIIHH BOIH ¢ KPYTOBOH OIS PU3AIIHEH.
3) Vi3MeHeHHe HANPaBIeH!s BPALIEHHs TUIOCKOCTH MOJIAPH3AMHK BOJIH C KPYTOBOH
noJisipyu3aruen.

4. CootHoutenne Z 5 = —jZ ctg(f1) COOTBETCTBYET «.......... e » BXOJJHOMY

CONMpPOTHBIICHHIO 1ITeii(a.
1) pa3oMKHYTOMY:

2) KOPOTKO3aMKHYTOMY:
3) cormacoBaHHOMY.
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5. Cootrowmenue Z55 = jZ_tg(,51) COOTBETCTBYET «.ovvvvrverurnnnnnns » BXOJHOMY
COMpPOTHBIIECHHUIO 1LIeH pa.
1) KOpPOTKO3aMKHYTOMY
2) pazoOMKHYTOMY;
3) coriacoBaHHOMY.

Bapuant 4
1. Cdopmymmpyiite obuike CBOHCTBA BOJIH THIIA H B muHMAX Mepeavn.

H 2

| - ]
1)E,=0,H; = 0,h" =B J1 - (Mhe) s vi=vo/ |1 (/e )

| 2 . b3 2
v = vy Ji= (AfAg) i 28 = :l_.l,f\i'i —(A/2g) s

—ee

| ” 5 ; 1 e 2
2)E.=0,H; =0,h" =" J1— () vh =vo/J1— (M)

A fn

Ap)

s Ja

vy =vp J1— (’!-."P"‘r-q:jﬁ? :Fr = \rl = E"‘-:"l

u .
NE.=0H. =0 h =pivy= vl =y 2zl =z,

2. Kakum 00pa3oM B KOAKCHAILHOW IJIMHHMH C BoJIHOH THma 1 JOCTHIaeTcss MaKCHMalbHOC
spauenme  gomycTumoli  mommHocTH?  Kakomy — BOJHOBOMY — CONPOTHBICHHIO OHa
COOTBETCTBYET?

Py = Py
1) In{R,/Ry)=05; z, = 30\!"7 O
In(R,/Ry) =1; z, = 60 |% Ox;

(R2/Ry) =15 2, 4z o

- »
2)Ro/Ry 2 3,6; 2, =77 |- Om;

‘\' £
lg{R:/R,) =0,5; =, = 50 |- Om;
\‘5
.

3)1giR» ?Ri:' =1z, = 100 = OmM

3. CootHomenne Z=5 = —jZ ctg(F1) COOTBETCTBYET K..vvuvrvrrvnnses » BXOIHOMY

CONPOTHBIICHHUIO LIeiida.
1) pa3OMKHYTOMY:

2) KOpPOTKO3aMKHYTOMY:
3) corjacoBaHHOMY.
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B cootnomennn |[u”F|| = [[S]|[lu™3(|rae |[1°7F| | u [|u™*3||-marpumst cTonGwbL,
||5]|-xkBanparnas matpuna(N XN), HaspiBaeMas «........... T

1) matpuieit paccesHus;

2) maTpuuel nepenaym:

3) marpureit ConpoTHBICHHH,

KaxiM COOTHOILIEHHEM OIMMCHIBACTCS Mepeaada IHEPruy B «HAealbHON PagHOIHHUNY?
1) Pr:p = P_"DED;:;: (:‘.{:)-’

— =207 .
2) B, = P,D,D, e :
3) B, = P;D: D, e™*".
PeiiTHHr-KoHTPOIL 3
Bapuanr 1
i Wersassnsnessansnrbds » Ha3bIBAETCSI BOCBMHUIIOIIOCHHUK, B KOTOPOM IIPH M0Jiaye MOIIHOCTH

B JIFO00€ [J1eH0. OHA HE NMOCTYIAET B OJHO U3 BBIXOAHBIX I171€Y ¥ JCTUTCH MEKIY ABYMs
OPYTUMH TIeHYaMH.

1) HampaBJIEHHBIM OTBETBUTEIIEM;
2) MOCTOBO#H CXEMOIi;
3) HEB3aHMHBIM YCTPOHCTBOM.
Yro noapasymesaeTcs 1o rpynnoBoif ckopocTeio? KakuM BbIpaKeHHEM OHa OMpeaesseTcs
B HaNpaB/SIOMIUX CTPYKTYpax?

1) ckopocTh nepeMelieHust MaKcuMyMa Oru0arolel rpynnbsl rapMOHHYECKUX BOJIH, OJIHM3KHX

10 HaCTOTE: vy, = vg - |1~ (A A )

2) CKOPOCTB NEpeMeLIeH s TOYKH TapMOHHYECKOro Kojtebanus ¢ YUKCHPOBaHHBIM

| 2
3HaYeHHeM (asbl: v, = :,'.3,.--"\!‘1 — ()

3) CKOpPOCTH pacmpoCTPaHEHHs SHEPTHH FAPMOHUYECKOI0 BOJTHOBOTO IIPOLECCa: ¥y =

U

Kakum o0pazom MOXKHO ONpEAETHTH MOCTOSHHYIO 3aTyXaHHs B KOaKCHaJbHOM JIMHHH,
CBSI3aHHYIO C NOTEPAMH B IH3JIEKTPHKE, IMPH YaCTHYHOM JIHAJNIEKTPHUECKOM 3aIlOTHEHHH
JTHHAR?

) ! | A
— —hE A ThE L 202 == B Voo iy 43 i
ho+ fhy + @ iy Ly = \qu [o8 — (2r/Ag)

1) (héj = .-‘1; —’,
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Yro mnpencraaser coboif o001acTh MPOCTPAHCTBA, CYIIECTBEHHO Y4YacTBYIOIIAs B
dopmupoBanun nons Ha 3anaHHON JMHMM? KakuMm CyIIECTBEHHBIM [apaMeTpoM OHa
XapaxkTepusyercs?

1) snnuncon1 BpameHus; MaKCHMaJIbHBIH PaZnyc CYIIECTBEHHOTO UIHIICOUIA MOXKET OBITH

OrpaHHYeH BOCbMbIO 30HaMu Dperenst: p - =277

2) cepa ¢ paguycom Sr > 1;

3) UUIHHAP paguycoM H JUTHHOH Sr > 1, R « 1

Bapnant 2

o P » B TexHHKe CBY Ha3bIBaIOT YeThIpeXIieyHoe yCTPOHCTBO HITH
BOCBMHITOIIOCHHK, 001aJaloMHi ClIeAYIOUMMH CBOHCTBAMHU: IpH BO30YkaeHuH mo60ro 13
YeThIpeX IUIeY YHEPrHs B OJHO U3 BBIXOJIHBIX IJIeY HE MOCTYIAET U ACTHTCS TOPOBHY
MEKIY ABYMS APYTUMHU IJICHUAMU.

1) MOCTOBOI CXEMOI:

2) HanpaBlIEHHBIM OTBETBHTEIIEM;

3) HEB3aUMHBIM YCTPOHCTBOM.

Kakum BeIpakeHHEM ONpEeNseTcsi CKOPOCTh PaclpoCTPAHEHUS SHEPTHH FAPMOHHYECKHX
BOJIH B 1MHUAX nepenaun? [TocTpoiite ero 4acTOTHYIO 3aBUCHMOCTb.

a
’

1) vy, = vy - ‘;, 1 — (f.,l_ f):; 2) v, = :;Er‘,a"\_rl 1- [f}:p,’f)“ 3

" 1 Lo
W I
|
|
|
Il

& i 7 g I f

Nt =vs f > 1,
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V=

0

g ks f
HpH KaKOM BOJIHOBOM COINPOTHBIEHHH KOAKCHAJIbHOW JIMHHHA JOCTHTAETCs MHHHMAaJIbHOE
3aTYXdHHE B MCTAJJIMYCCKHUX l'IpOBOL[H'ﬂKaX?

"

1):! — ??'\J: Or:
-

2)z, =30 = Om;
‘\:
[

3)z, =60 | Om
A“J <

Kak pa3mepbl CymecTBEHHOro Ui paclpOCTpaHEHHs PaJHMOBOJIH JJUIHIICOM/A 3aBHCAT OT
JUTHHBI BOJHBI?
1) MaxkcumanbHblii  paguyc  3JUIMIICOMJIA, COOTBETCTBYIOIIMI  CepelauHe  Tpacchl

' wAr/2;

1 MaRc

2) MakcuMaibHbII pazauyc CYILIECTBEHHOTO UTHIICOH 1A

p, = \f nAr'r J(r' +r),r +1" =1;

3) MakciMasbHBIH painyc CyIeCTBEHHOrO AUIHIICORAA P, = + wAr/2.

Bapunanr 3

Caerrrienneenenrannenaens » Ha3bIBAETCA YETHIPEXIIOIIOCHHK, MOy KOd(urenTa
nepeiadyd KOTOPOro paBeH eJIMHHUIIE Ha BCEX YacTOTax B M10JI0CE MPOIYCKaHHs U paBeH
HYJIKO B [10JI0CE 3arPaKICHHSL.

1) uneansHbIM GUIBTPOM:

2) n0J0COBBIM (PUILTPOM:

3) 3arpaxaaromuM (GUILTPOM.

2. Kakumn ¢axropamu oOyclOB/IeHBl TOTepH B JTHHHAX mnepemnadn? Kak BeIrmsauT obiee

BBIpAKEHHE /1S TOCTOSHHOMN 3aTyXaHus?
1) Ilotepu B cpene, 3arnoiHsIOMIEH TUHIIO, TOTEPH B METAITHYECKHX MPOBOIHUKAX JTHHHU;

" B / .
R =P, /2P

2) Ilotepu B cpejie. 3anoTHSIOMEH JTHHIIO,




P

N O LR W

9.

22

Bs £ 125 7
3) [NoTepy B METAVTHYECKUX TPOBOHUKAX JIHHHH; 1y = F‘F 5i>£ | H g [~ 6.

Kako#i THI BOJIHBL B KOAKCHAIBHOH JIMHHH C poaHoi T 4BIIETCA BBICIIHM H Kak

(U8 )

ONpeIenseTcs €ro KpHTHYECKAA JTHHA BOJTHBI?
2 A1t - =
1) Hyy Agp = -‘TLRi K R:];

2) Hyy, A =3,414q;

2a.

L
S’
T
3
aa
3
o,
Il

2 R » YCTPOHCTBOM Ha3bIBACTCA MHOTOMOIIOCHHK, KOTOpBIH HE
YJIOBIIETBOPSIET TEOPEME B3AUMHOCTH.
1) HeB3aMMHBIM:
2) MOCTOBBIM;
3) pacnpeIemMTeIbHbBIM.

5. M3 kakux cooOpaskeHHi OCYIIECTBIISETCS ASTICHHE MyTH PacpOCTPaHCHHA 3eMHO# BOJIHBI Ha
OCBEIIEHHYIO 30HY, 30HY IIOIYTEHH, 30HY TeHA?

Tep = \I.'zq3 (Trs = /i) — paccTosiRmE TPSMOIi.

1) O3: 1 < ryp; 3MT: 1= ryp: 3T: 1> 1p}
2) 03: 1> ryp; 3MT: 1= rip: 3T: 1 <Twp;
3) 03: r = ryp; 3MT: r <rip: 3T 1> 1ip.

5.2. [IpoMe;KyTOUHAS ATTECTALMS 110 HTOraM OCBOCHHS THCIATITHHEI

Borpocs! K 9K3aMeHy.

Cesi3b MKy IPOAOJBHBIMM M TIONCPEYHBIMH  COCTABJIMIOMNMH mojieil B peryaspHOi
HaMpaBJIAoIIeN CTPYKTYPE .

Kputuyeckas 4acToTa, KpUTHIECKas JUTHHA BOJHBI .

[Tonepeynble 3MEKTPOMArHUTHAIE BOJTHEI (T).

Anextpuueckue BosHbl (E) .

MaruauTsbie BoaHb! (H) .

KoHuenuus napuuaibHbX BOJH .

['pynnosas ckopocTh. CKOPOCTB paCIpPOCTPAHEHILS IHEPIHH .

MOMIHOCTE, IEPEHOCHMAs 3/IeKTPOMArHUTHOH BOJIHOH MO JIMHHH Mepe/iaty .

[TpAMOYrOIbHBIH BOJIHOBO/ (BOJIHA E).

10. TIpamoyronsHbLH BoHOBO/ (BonHa H) .

11. ITpsimoyronbHbiii BomHOBOA (BomHA Hio) .

12. Kpyrabiii BonuoBos (Boana E) .

13. Kpyrusiii BonsoBoz (BoHa H) .

14. Toku Ha CTEHKaX MPSMOYTOJIBHOIO U KPyrjoro BOIHOBOIOB .
15. Koakcuapabie muHuH (BomHa T) .



16.
17.
18.
19.
20.
21,
22.
23.
24,
25,
26.
T
8.

L) L LI D D
W = O D
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43.
44.
45.
46.
47.
48.
49.
50.
51
32,
53.
54.
55.
56.
57.
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Koaxcuanpabie uHun (Bomas! E u H) .
JIuHMS TOBEPXHOCTHOM BOMHBI (META/INYECKast II0CKOCTh, MOKPBITAs CII0EM JINBIIEKTPUKA) .
JIuHES TOBEPXHOCTHOM BOJHBI (AHIIEKTPHYECKHH BOJTHOBO) .

IInasHapHble JIHHAUH [EpPeIadn .

BOIOKOHHO-ONITHYECKUE JIHHUH TIEPE/IadH .

3aryxauue B uHuHA nepenaud. KospuuneHt 3aTyXanns .

3aryxaHue, BbI3bIBa€MOE TIOTEPSAMHE B Cpeie, 30 THAIOIIIE INHUM NIEpeatin .
3aryxaHue, BBI3BIBAEMOE TIOTEPAMH B META/UIHYECKUX MPOBOIHUKAX THHHH MEPEATH -
[lepenaya SHEpPruy MO NPSIMOYTOIbHOMY BOIHOBOLY .

[lepenaya SHEPruy MO KPYTIOMY BOJHOBOIY .

[Tepenava FHEPrUH 110 KOAKCHATBHON JIMHUH .

DBOIOLHS HIEKTPOMATHUTHBIX KOJI€0aTe/IBHBIX CHCTEM .

O6BeMHBII pe30HATOP U3 OTPE3Ka MPIMOYTOJIBHOIO BOITHOBOAA .

. O6mas 3a1aua o koje0aHHIX B IPIMOYTOJbHOM PE30HATOPE .

. [umnaapideckuil 00beMHBINH PE30HATOP .

. Crioco0b1 BO30yK/IeHHS 00BbEMHBIX PE30HATOPOB .

. JloGpoTHOCTE 00BEMHBIX PE30HATOPOB .

. PacipocTpasenye 31eKTpOMarHMTHBIX THHEHHO MOJIPU30BAHHBIX BOJIH B HaMarHHYeHHOH

(heppuTOBOI Cpele .

. PaciipocTpanenue 51eKTPOMarHHTHBIX BOJIH ¢ KPYTOBOH IONApu3alued B HaMarHHYeHHO#H

(eppuToBOii cpejie .

. D dext Papajes .
. IeKT cMeleH s [0S B MPSMOYTOTbHOM BOTHOBO/E € MONEPEYHO MOAMArHHICHHBIM

(epputom .

. DKBUBAJIEHTHAS JTHHHS.

. Jlunus mepenauu KOHEYHON JITHHBI.

. TTosHOE SKBHBAIICHTHOE CONPOTHBIICHUE THHUH.

. Kpyrosas auarpamMma HOJIHbBIX COMPOTHBICHHH.

. MeTo il COTJIaCOBAHMUS JIMHKMH TIEPeiaull ¢ Harpy3Koil.

. V3KOMOJOCHOE COrIacOBaHUE C MOMOIIBIO PEAKTHBHBIX 9JIEMCHTOB.

CornacoBaHye ¢ MOMOIIBIO YETBEPTHBOIHOBOTO TpaHchopmaropa.
[11pOKOIOIOCHOE COrTIACOBAHHE HATPY3KH C JIHHHEH.

MartpHuiisl paccesiHus, CONPOTHBICHUH B IPOBOANMOCTEH MHOTONOIIOCHHKOB CBY.
MeToI IeKOMITO3HIIMA ¥ MATPHYHOE OTIHCAHKE LIeTer CBY.
JKkBHBaICHTHEIE cxembl nereii CBY.

CTpyKTYpHBII B apaMeTpH4ecKnil CHHTE3 yCTPOHCTB CBY.
CouneHeHye OTPE3KOB JIMHUH Mepe/lavH.

Bo30y:K1eHne 31eKTPOMarHMTHBIX BOJIH B JIMHUSX NIEPE/Iati.
TparchopMaTophl THIIOB BOJIH.

ATTeHI0aTOpBL.

Jlenurenu.

®dazoBpaniaTeny.

[Tonsipu3aliMOHHbIE YCTPOHCTBA.

HanpasiieHHblE OTBETBHTENIH H MOCTOBBIE CXEMBI.

®umsTps CBY.
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58. DHepreTHYECKHE COOTHOLICHNUS B YCIOBHAX CBOOOIHOTO MPOCTPAHCTBA.

59. O61acTh HPOCTPAHCTBA, CYIIECTBEHHO y4acTBYIOmas B GOpMHPOBAHHH I10/Is HA 3a1aHHOH
THHHA.

60. ®usuyecKye MpoLecchl MPH PACIPOCTPAHEHHH 3€MHO BOJIHBL

61. ITone BBICOKO MOJHATOrO H3J1y4aTellsi B OCBEIIEHHOH 00IaCTH.

62. TTone HU3KO PACIIOIOKEHHOTO U3TydaTelst B 001acTi NPUOIIKEH S II0CKOH 3eMIIH.

63. Tlone B 30HAX MOMYTEHU U TEHH.

64. Ctpoenue aTMocepsl.

65. DrekTpHUYecKue CBOiicTBa Tporocepsbl H cTpaTochepsl.

66. DrekTpru4ecKue cBoicTBa HOHOC(EpHIL.

67. O61IMe BOIPOCH pACTIPOCTPAHEHHE PAIHOBOIIH B 3eMHOI aTMochepe..

68. Pactipocrpanenue YKB Ha Ha3eMHBIX paIMOJIHHHSX.

69. Pacnipocrpanenne KB.

70. Pacnpoctpanenue CB u JIB.

5.3. CamocrosTe/bHas padoTa 00y4aomerocs,

CPC ¢ neKUMOHHBIMU MarepHaiamMu.
Bomnpocs eTpyktypuposanubie k CPC.

1. Hampasnsronme CTPYKTYphl H HANpaBisieMble 3IeKTPOMAarHHTHBIE BONHBL Hanpasjsonmne
crpykrypbl. Knaccndukauus HarpasiseMbix BomH. CBsi3b MEXKIY MPOJOIbHBIMH H MONEPEYHBIMH
COCTABISIONIMMHK TIOJIEH B pery/isipHOd Hampapistouleit crpykrype. KpurTHueckas dvacrora.
Kputnueckass AnuHa BOJHBL [lomepeuHble 3MEKTPOMArHHTHBIE BOJIHBL DJIEKTPHYECKHE BOJIHbL.
Maruutaele BoiHbl. KoHuenmus mnapuuaibHbiX BoiH. CKOpPOCTh pacrnpoCTpaHeHHs 3JHEPruu.
['pynmosas ckopocTsb. MOIIHOCTE, IEPEHOCHMAas IEKTPOMArHATHON BOJIHOM 110 JIHHHH Mepe/layH.
(OTOMIIB: 3,4,6,7,8).2=>3.4.5,6; OTOMIIB — 0CHOBBI TEOPHH JIEKTPOMArHUTHBIX NIOJIEH H
BoJH. KJI - KOHCIIEKT JIeKIHi.

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

2. IlpsmoyroneHbid BomHOBOA. Kpyrieii BomHoBoA. Tokum Ha cucTeMax IpSMOYTOJIBHOIO H
KPYIJIOTO BOJIHOBOIOB. BOJHBI M KoakcHaIbHbIe THHHA. JINHHA TOBepPXHOCTHOI BoMHEL Il1anapHbie
JTHHUH NepeJadn.

2,3=>4,5,6.

Jluteparypa: 6.1, [1] ¢. 257 — 291, KJI c. 15 - 36.

3. TpeGosanus Kk muHuEIM nepenadd. OTHOBOMHOBbINH H MHOIOBOJTHOBBIH PEXXUM. DJIEKTpUYEC- Kas
POYHOCTD TMHUH Nepeaaun. TennoBoii npo6oii. [IpenenbHas 1 omycTHMas MOIIHOCTD. 3a- TyXaHHe
B IMHESX nepeaadn. [lepenaua sHepruy mo npsSMoyrojisHoMYy BojiHOBoAY. [lepenada suepruu no
KpyriioMy BoiHOBOY. Ilepenada sHepruy no KoakCcHaabHOH JIHHHH.

3.4=>5,6.
Jluteparypa: 6.1, [1]c.292-312,KJIc.37-44
4. OOGbemHBbIe pe30HATOPbl . DBOJIONHUS SIEKTPOMATHHUTHBIX KOjeOaTeNbHBIX CHCTEM IpH

noseiieHHr  pabouedt wactorel. [lpsmMoyronbHelii oObemHBIA pe3onarop. OOwas 3amada o
KoneOaHusAX B MPAMOYro/IbHOM 00BeMHOM pe3oHaTope. Llunmnapuyeckuii 0ObeMHBIN pE30HATOP.
Crocobpl  BO30YKIEeHMS ¥ BKIOYEHHS OOBEMHBIX pe3oHaTtopoB. JloOpoTHOCTE 00BEMHBIX

pe3onatopoB. [Ipyrue THIBI 00BEMHBIX PE30HATOPOB.
(OTOMIIB: 5, 6),2,3,5 =>6.
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Jlutepatypa: 6.1, [2] c. 231 — 255, KJI ¢. 45 - 56.

5. PacnpocTpaHeHue IeKTPOMarHUTHHIX BOJIH B @HH30TPOIHBIX cpefax. Pu3HuecKuii MexaHH3M
AQHH30TPONHK (PEPPUTOB. Y paBHEHHE IBHKCHHS HAMAarHM4eHHOCTH. TeH30p MarHUTHOM
[IPOHHMIIAEMOCTH HAMarHu4eHHoro (epputa. YpaBHeHne Makcseuia B aHU30TPOIIHOH cpefe.
[Tomepeunoe pacIpocTpaHEHHE YIEKTPOMATHATHBIX BOJIH B HaMarHu4enHoM (peppure. [IponomnsHoe
pacrnpocTpaHeHHe IeKTPOMAarHUTHBIX BOJTH B HAMarHHUeHHOM (peppuTe.

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

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

6. KommbroTepHsie MeTO Ibl PEIIeHHs 3a1a4 MeKTPOAHHAMHUKH. [IpAMOYTro/IbHBIA BOIHOBOJ €
HEOHOPOAHbIM 3anonHenuemM. Meroa cetok. Meton bybnosa — [Nanepkuna. MeToa HHTErpaibHBIX
VPaBHEHHWH.

3,7=>3.

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

7. MexaHu3M pacnpoCTpaHeHHs PaIHOBOIH B CBOOOIHOM [IPOCTPAHCTBE. DHEPreTHUECKHE
COOTHOMLICHHS B YCIOBHIX CBOOOIHOTO mpocTpancTBa. O61acTh IPOCTPAHCTBA, CYLIECTBEHHO
ydacTBylomas B GOpMUPOBAHUY M0JIS HA 33/1aHHOH JTHHHH.

(OTS5MIIB: 2, 7), 8 =>9, 10, 11;

Juteparypa: 6.1, [2] ¢.467 — 478, KJI c. 84 - 90.

8. PacnpocrtpaHenue 3eMHbIX paanoBOH. PH3UYECKHE TPOLIECCH IPH PaCIpOCTPAHEHHH 3EMHOM
BosHbL. Kilaccugukaius MeTo10B pacdera o 3eMHOH BOJIHEL [lolie BRICOKO MOJHATOrO
U3IIy4aTesis B OCBelieHHOH 30He. [losie HU3K0 pacnosoKeHHOI0 H3TydaTelns B 30He NpUOIKeHNs
naocko# 3emin. ITose B 30HaX MOAYTEHU U TEHHU MPU BBICOKO MOJHATHIX H HU3KO PACTOIOKEHHBIX
H3TydaTensx.

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

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

9. Ar™ocepa u ee BIUSHHE HA pacnpocTpaHeHne paaroBoiH. CTpoerue atMocepsl.
DJIeKTpUUYECKHe CBONCTBA Tponocdeps! ¥ cTparocgepsl. DIEKTPHYECKHE CBOHCTBA HOHOC(EPEL.
(OTOMIIB: 2, 7,10, 11), 10 =>11.

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

10. OcobeHHOCTH pacnpoCTpaHeHHs paauOBOIH Pa3MyHbIX Auana3oHoB. Pacnpocrpanenne YKB
Ha Ha3eMHbIX paaunoauHusix. Pacnpocrpanenue YKB Ha KocMUYeCKHX paaHONIAHHSX.
Pacnipoctpanenune KB. PacnipocTpanenue cpelHuX U JUIMHHBIX BOJIH. OCOOEHHOCTH
pacmpocTpaHeH s BOJIH ONTHYECKOTO Hana3oHa

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

Jlutepatypa: 6.1, [2] ¢.497 —505.KJIc. 109 - 118.

®onn  oueHounbix  MartepuanoR (POM) s npoBeneHHs  arTeCTallMd  YPOBHS
ChpOopMHPOBAHHOCTH KOMIIETEHIMH OOydaromuXcsl M0 JUCHUILIHHE O(QOPMIISETCS OTHEIbHBIM
JOKYMEHTOM.

6. VYA EBHO-METO/IMYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHHUE
JTUCITATIJIMHBI
6.1. Kanroobecneuennocrs

HanmeHoBaHHe TUTEPATypbl: aBTOP, Ha3BaHHE, BUI lon KHHUIOOBECTIEYEHHOCTbD
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H30aHus, H31aTeIbCTBO

| u3namuns |

Hannuue B anexktpoHHoM karanore 95C

OcHoBHas nuTepartypa

l. Kypaes A.A., [Tonkosa T.JI., Cuaunupid A K.
DNeKTPoIHHaMKHKa H pacrnpocTpaHeHHe paaHoBOIH;
yuebroe nocodue / A.A. Kypaes, T.JI. [Tonkosa, A.K.
CuHnupiH, — M.: HULL Undpa-M; MH.: Hog. 3nanue, 2013,
—424 ¢. ISBN 978-5-16-006211-2

2013

http://znanium.com/catalog.php?bookinfo=3
67972

2. Mypomues [L.1O., 3sipsanos 10.T., ®emonnn [LA.
DneKTpoAHHAMHAKA W pacTipoCTpaHeHNEe PaIHOBOIH:
yuebroe mocobue / [I.HO. Mypomues, 10.T. 3eipanos, I1.A.
DQenronnn. — M.: U3a. 2-0e. M.: «Jlanby, 2014, —443 c.
ISBN 979-5-8114-1637-0

2014

http://www.lanbook.com/books/element.php?
p/1_cid/68&p/1_id=1107

3. [aspunos B.M. DnexTpoanHamuka U pacnpocTpaHeHue
panvoBomnH: nad. npaktikym/ B.M. [Nagpunos, H.H.
Kopneesa; Bnagum. roc. yH-T um. A.[", u H.I".
CroneroBeix. — M31. 2-e non. — Bnaoumup: U3a-so Bal'V,
2020.-100 c. ISBN 978-5-9984-1106-9.

http://e.lib.vlsu.ru: 80/handle/123456789/ 82
83

4. KpamM M.H. C6ophuk 3a1ay no ocHOBaM
anekTpoauHaMuku: Yuel. mocobue. — CI16.: U3a-Bo
«Jlanby, 2021, — 256¢. ISBN 978-58114-1122-1

2021

http://e.lanbook.com/reader//book/167874/

JlonosiHuTeNbHAs JIUTEpaTypa

|. bokos JILA. DnekTpoinHaMHKa H pacrnpocTpaHeHue
paanoBONH (3NeKTPOHHBII pecype): yueGHoe nocobue /
JILA. Bokos, B.A. 3amotpunckuii, A.E. Manneins. —
DNEKTPOHHBIE TEKCTOBbIE AaHHble. — Tomck: ToMekuii
rocyAapCTBEHHBII YHHBEPCHTET CHCTEM YIIPaBIeHHs |
paanosnektpoHuku, 2012, — 301 c. ISSN 2227-8397

2012

http://www.iprbooksshop.ru/13874.html

2. DnexkTpoanHamuka: Yuebuoe nocodue / U.D. byaaras,
B.®. Jly6posun, A.C. Curos. - M.: Ansta-M: HHULL
MH®DPA-M, 2013. - 304 c. ISBN 978-5-98281-329-9

2013

http://znanium.com/catalog.php?bookinfo=3
91337

6.2. Illepuoanueckue u3aanus

OnexTpojuHaMuka, Texnnueckas snekTpoauHamuka, Paguodpusnka, Pagnorexnnka u

NEKTPOHHUKA.
6.3. UnTepHer-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.vlsu.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 OBECIHIEYEHHUE JUCITUITJINHBI

st peannsanuuy JHCHHUIUIHHEl HFMEETCS CIIeIIHaTIbHOE IOMEIIEHHE JIJ1s IIPOBEACHHMS 3aHATHI
NIEKUHOHHOTO, MPAKTHYECKOT0 ¥ J1ab0PaTOPHOrO THIIOB, IPYNIOBBIX H HHAWBHIYATBHBIX KOH CYIlb-
TalMii, TEKYIEro KOHTPOJIA H IPOMEeXKYTO4HOH aTTecTalnu, U CaMOCTOSITeIbHOM paGoThl. JIeKiu-
OHHBIE U NIPAKTHYECKUE 3aHsaThs, nabopaTopHble paboTsI TPOBOAATCA B Jaboparopuu «TexHUUeC-
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Kas 2MEKTPOJMHAMHUKA ¥ PaclpoCTpaHeHHe paarnoBoiny, (510 -3). MaTepuanbHO-TeXHHYECKOe
obecrnieyeHHE TUCIUILIMHE] BKITIOYAET:

- 1aopaTopHbIE MAKETHI ¥ H3MEPUTEIbHOE 060pyI0BaHKE CTIENHATH3UPOBAHHOM 1ab0paTOpUH
(510-3) no mucuummane T3] u PPB (4 ¢pusuyeckux nabopatopHeix pabot): '4-80 — 2 mrr., ['4-32A,
I'4-111B, I'4-83, B3-38 — 3 wrt., ¥2-8 — 3 m., [16-23A; P2-53 — 1 mi..

- KOMITBIOTEPHI CO CTELHATA3HPOBAHHBIM HporpaMMHbIM obecnedenneM LabVIEW B aboparopan
(510-3) s BBIMOJIHEHHUS BUPTYaIbHBIX TabopaTopHbIX pabot no mucmummne T/1 u PPB (1
BHpTyaibHas paboTa).
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Pa6ouyro nporpammy coctaBui ['agpuios B.M., nouent xadenpst PT u PC 4
Penenzent

«Bnagumupckoe KB Pamuoceszuy, ['enepansusiii nupextop borganos ALE. %
ITporpamMma paccMoTpeHa U o106peHa Ha 3aceanuu kadeaps: PT u PC

ITporokon Ne S or S/ AL rona

3asexyromuii kagenpoit Hukutun O.P. 2 —

Pabouas nmporpaMma paccMOTpeHa U 010 a Ha 3ace/laHuK y4eOHO-MEeTOIUYECKOH KOMHCCHH
HanpasieHus 11.03.02 MupoxoMMyHHKAIHOHHEIE TEXHOIOTHA M CHCTEMBI CBA3H

Ipotoxon Ne 7/ or #4Y. A rona

[Ipencenarens xkomuccun Huxutun O.P., 3aenyromui xadenpoi &z —

JIMCT NEPEYTBEPXKIEHUA
PABOYEN NPOI'PAMMBI AU CIIUIIIMHBI

PaGouas mporpamma onobpeta Ha 20 77 / 20 < yaebHbIi roga

IIporokon 3acenanus kadeaps No //;/ﬁ 0F Afona
3asenyromuit kadenpoi o Y Ll W{}?{W

A

Paboyas nporpamma onobpena Ha 20 A7 1204 f y4eOHbIH roja

ITpoTokon 3acenanus kadenpsr Ne ot AL L5, Ar ;
3asenyromuii kadeapoi % %///'/34/4{% ﬁ(}
/

Pabouwas nporpamma oo6pena Ha 20 /20 y4eOHBIH rosa

ITpotoxon 3acenanus kadeapsr Ne oT roja

3asepyromuii kadeapoi




