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1. Heau v 321244 M3YyYEeHUsST TUCHHUIIMHBI (MOTYJIsT).
1.1 lean AuCHUNJIMHBL.

VYyebHas AuCUUIUIMHA «JIEKTPOMArHUTHBIE MOJISl U BOJIHBD) CTABUT CBOEH 1IEJIbIO U3yUYEHUE
CTYJICHTaMH OCHOB TE€OPHH 3JICKTPOMArHUTHOTO TOJIs1, (GOPMUPOBAHUE 3HAHWN U HABBIKOB pac-
yeTa 3JICKTPOMArHUTHOIO TOJIS B Pa3/IMUHBIX Cpelax U HapaMeTpoOB PACHPOCTPAHSIONIUXCS
BOJIH, 3aKOHOB OTPa)XCHUS U MPEJIOMJICHUS BOJIH HA TPAaHUIE CPEell, U3yUYCHHUE METO/I0B aHaIu3a
U pacueta mnapaMmeTpoB JmHHH mnepenaun CBY, pe3oHatopoB M (MIBTPOB, 3HAKOMCTBO C
AHAJIMTUYECKUMHU W KOMIIBIOTEPHBIMU TEXHOJIOTHSIMH pacyeTa 3JIEMEHTOB BBICOKOYACTOTHBIX
TPaKTOB CPEJCTB CBSI3M; OBJaJCHHE 3HaHMAMU B oOjactd CBY 37eKTpOHUKH, U3YYCHHE W
NPUMEHEHHE METOJIOB WCCIEAOBAaHUS B OOJIACTH CBEPXBBICOKOYACTOTHOW JJICKTPOHUKUA U
KBAa3UOINTHKH, a TaK e O3HAKOMJICHWE W MPUOOPETCHHWE HABBIKOB PabOTBI C 3JIEKTPOHHBIMU

TenekoMMmyHuKannonusiMu CBY npubopamu.

1.2 3agaun IMCHOUILIHHEL.

OcHOBHOH 3a/1a4eil AUCUUILINHBI ABIsAETCS (GOpMHUpPOBaHUE y CTYICHTOB HABBHIKOB, 3HAHUN U
YMCHHM, TO3BOJIAIOMINX IPOBOJUTH CAMOCTOSATEIBHBIA aHAIW3 (DU3MYECKHX TIPOIECCOB,
MPOUCXO/ISIINX B PA3JIMYHBIX HAMPABISIOMIMX CUCTEMAaX U YCTPOMCTBAX CBEPXBBICOKUX YaCTOT B
OIHOPOAHBIX W  HEOJAHOPOIHBIX Cpelax, MOHMMATh CYIIHOCTh  3JIEKTPOMAarHUTHOMN

COBMCCTHUMOCTH.

1.3 MecTo AucuMIIMHBI (MOLYJI51) B CTPYKTYpe 00pa30BaTeJIbHON MPOrpaMMBbl.

JucuumuinHa «OIEKTPOMAarHUTHbBIE MOJS M BOJHBD» OTHOCHTCA K BapUaTUBHOW 4acTu
broka B1.B.09 «/lucuummuas! (MOTyH)» yaeOHOTO TIIaHa.

WN3yyenne mucnumuiiHel Oasupyercs Ha  (U3MKO-MATEMaTH4YECKOW  IOATOTOBKE
CTYACHTOB, KOTOPYIO OHM TOJIy4aroT MPU U3y4EeHUH MAaTEeMaTHKH - pa3Jiesibl: BEKTOPHBIN aHaNu3,
Qg depeHImaIbHbIe onepaTopsl, TuddepeHIaIbHbIe YpaBHEHHS IIEPBOTO U BTOPOTO MOPS/IKA,
KOHTYPHBIC, ITOBECPXHOCTHBIC H 00BEMHLIE HUHTCTpalibl, KOMIIJICKCHBIC 4YHUCJIa H Q)YHKHI/II/I n
I[GﬁCTBHSI Haag HHWMH, MaTpulbl H I[CI\/'ICTBI/UI Haa HHWMH, a TaKKe pasacia (1)I/I3I/IKI/I -
AIIEKTPOMAarHUTHbIE SBJICHHUS.

JlaHHas JAMCLUIUIMHA SBISETCS IEPBOM, B KOTOPOW CTYIEHTHl M3Y4arOT BOIPOCHI
MPAKTUYCCKOro MPHUMCEHCHUSA TCOPHU DJIICKTPOMArHUTHOI'O IIOJIA. Omna HaxXoJIuTCA Ha CTbIKE
JUCIUIUINH, oOecreynBaronnx 0a30BYI0 U CHENHMAbHYIO MOATOTOBKY CTyAEeHTOB. U3yuas sty
JUCLUIUIMHY, CTYAEHTBHI BIIEPBbIE 3HAKOMATCS CO CTPYKTYpOH HIIEKTPOMArHUTHOIO IIOJIA,
BO3HHKAIOIIETO B PA3IMUHBIX Cpe/laX U HaNpaBIAIOLMX cucTeMax. [[puoOpeTeHHble cTyJleHTaMu

3HaHUA U HaABBIKHN HGO6XO)II/IMI)I KaxK ajist FpaMOTHOﬁ OKCILTyaTalluu TGHGKOMMYHHK&HHOHHOﬁ



anmapatyphbl, Tak U 17 pa3pabOTKU IIUPOKOTo Kilacca YCTPOMCTB, CBA3aHHBIX C Mepegadyei u
MIPUEMOM CUTHAJIOB.

B pe3ynbraTte n3yueHus HACTOSIIEH JUCHUIUIMHBI CTYIEHTHI TOJDKHBI MOJYYUTh 3HAHUS,
UMEIOLIIE HE TOJIBKO CAMOCTOATEIbHOE 3HaUECHUE, HO U o0ecneunBaroie 0a30ByI0 MOATOTOBKY
JUISL YCBOGHHS psAlla MOCIEAYIOUIMX TUCHUIUIMH: «CXEeMOTEeXHHMKAa TeJIeKOMMYHUKAIIMOHHBIX

YCTPOUCTBY, «MeTpoJiorus, CTaHJapTU3aMs U cepTHPHUKANNI B HHPOKOMMYHHKAIHUIAX», «CeTn

CBSI3M U CUCTEMBI KOMMYTaLUN», «CTPYKTYpHUPOBAHHbIE KAOEIbHbIE CUCTEMBIY.

1.4. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0yYeHHs MO JUCHUILIHHE (MOIYJIO0),

COOTHECEHHBIX C IUIAHUPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pPa30BaTeIbHOI MPOrPaMMBI.

N3yuenue

JTaHHOW y4eOHOW JAMCIUILIIMHBI

HaIpaBICHO Ha

o0yJarmuxcs 00meKyIbTYpHBIX/TIpodeccuonanbHbix kKommereHui (OK/TIK).

dbopmupoBanue |y

N Nunexc Conepxanue B pesynbrare n3yueHus y4eOHON TUCIUTUTHEI
0
| KoMIeT | KoMmeTeHIHH (i 00y4arouIuecs JOKHBI
o CHIIUU e€ JacTu) 3HATh yMeTh BJIa/IeTh
1. | OIIK-3 CnocoGHOCTB OCHOBHBIE aHAJIM3UPOBAThH HaBBbIKAMH
periaTh 331241 ypaBHEHHUS, CTPYKTYPY HPaKTUYECKOI
aHaJM3a U pacyeTa | OIMCHIBAIOLIME | AJIEKTPOMArHUTHO paboThI C
XapaKTEPUCTUK 3IIEKTPOMArHuTHO IO TIOJIA, COBPEMEHHOM
ANEKTPUUECKUX e rmoJie u CO3ZIaHHOTO U3MEPUTEITBHON
nemnei DHEPreTUYecKue | SJIEMEHTApHBIMU | ammapaTypou
COOTHOLICHUS B N3TYy4aTCIIaIMU;
HEM, IIOHUMAaTh
o0riue cBoHCTBa dusnueckue
BOJIH, IPOLIECCHI,
PACIPOCTPAHSION] | TPOHCXOJIAIIIE
HUXCA B JIMHUAX Ha IrpaHUIC
nepenadn pasnena cpern,
OTIPEACISATh YTIIbI
MPEIOMIJIEHUS U
OTpaXKECHUS
TUTOCKHX BOJIH;
aHAJIHM3UPOBAThH
CTPYKTYpY
AIIEKTPOMArHUTHO




HNunexc
KOMIIET

ESHIINHU

Conepxanue
KOMIIETEHITNH (MJIH

e€ yacTn)

B pesynbrare nzyuenus: yaeOHON AUCIUTIITMHBI

oOyJaromuecs: JOIKHbI

3HAThb

yMeTh

BJIaJeTh

IO IOJIS B
Pa3IMYHBIX
JIMHHSIX
nepeaayu,
BKJIIOYAs MOJIBIC U
JIADJICKTPUYECKHUE
BOJIHOBOJIHI,
KOaKcHaJbHEIC,
JBYXIIPOBOJHBIE
H
OIITOBOJIOKOHHEIC
JIMHUHU, BEIOUPATH
OINTHMAaJIbHBIN
JUIs1 KOHKPETHON
CUTYyAaIUU TUI
JIMHUHW TIEpegayn
U PACCUUTHIBATH
NX TEXHHUYECKIE

XapaKTEPUCTUKH

I1K-9

T'oToBHOCTH
OpraHU30BBIBATh
METPOJIOTHYECKOE
obecrieucHue
MPOU3BOJICTBA
MaTepHaloB U
151631 (SN0%05
ANEKTPOHHON

TCXHHUKU

3HaTh OCHOBHBIE
MaTEMaTHYECKHE
MOJIETN
AIIEKTPOMarHuTH
BIX BOJHOBBIX
IIPOLIECCOB, a
TaK)Xe MOJIENH
Cpell, yCIOBHUS
pacnpocTpaHEeHUs
U BO30YXKACHUS
BOJIH; 3HATh
METO/Ibl aHAIHN3a

H pacucTa

YMerb
aHaJIN3UPOBATH
CTPYKTYpY
3JIEKTPOMArHUTHO
I'0 ITOJIS TNIOCKUX
BOJIH,
pacpoCTpaHsIOII
UXCA B
Pa3IUYHBIX
cpelax M JIMHUIX

nepeaayn,

YmMmern

Bnaners
IPAKTUYECKUMHU
HaBbIKaMU
U3MEPEHUS
KOMIUIEKCHBIX
S-mapameTpoB
JIMHEMHBIX
OJIHO- U
JIBYXITIOPTOBBIX
YCTPOMCTB,
pa3IMYHbIX
XapaKTepUCTUK

HEITUHENHBIX




HNunexc Conepxanue B pesynbrare u3ydenus: yaeOHOW AMCHUIUIMHBI

o
. KOMIIET | KOMIIETSHINH (MK oOyJaromuecs: JOIKHbI
ILII
€HUUHU e€ yacTn) 3HATH yMeTh BJIaJleTh
POCTEUILINX aHaJIN3UPOBAThH LeTen, Ha
CTPYKTYp AJISt BOJIHOBBIE COBPEMEHHOM
W3JTyYEHHUS MPOLECCHI B METPOJIOTUYECK
AJIEKTPOMAarHUTH HEPETYJSIPHBIX oM
BIX BOJIH, JIMHUAX o0opynoBaHuU

OCHOBHBIX THIIOB
BOJIHOBOJOB U

PE30HATOPOB

nepeaavn, 3HaTh
MIPUHIUITBL
paboThI
9JIEMEHTOB JIMHUH
nepeavyn; yMETh
IPOBOJIUTH
pacueTsl
M30MpaTeIbHBIX
CBOICTB
00BEMHBIX

PE30HATOPOB

2. CTpyKTYpa M coAepKaHue M CIHIIJIMHBI.

2.1 PacnipeaesieHne TPy10€MKOCTH JUCHUILIMHBI 110 BHAaM padoT.

OOmast TpymOo€MKOCTh JUCHUIUIUHBI cocTaBiusier 6 3ad.en. (216 wacom), wmx

pacmpejeneHue mo Buaam pabot npeacrasieHo B Tabmutie (s cmyodenmos ODO).

Bcero CemecTpbl
Bun yuebHoit paboTbl

4acoB 5 - - -
KonrakTHas paGora, B TOM YHcCIe: 66,3 66,3
AyauTOpHBIE 3aHATHS (BCEro): 54 54
3aHATHS IEKIIHOHHOTO THIIA 18 18 - - -
JlaGopaTopHbIe 3aHATHS 18 18 - - -
3aHATUS CEMUHAPCKOTO TUMA (CeMHUHAPBI,

18 18 - - -

MPAKTUYECKHE 3aHITHS)
HNnas konTakTHasA padora:
KonTponb camocrositenpaoi padotsl (KCP) 12 12 - - -
[Mpomexxyrounas arrecranus (MKP) 0,3 0,3 - - -




CamocrosiTesbHast paboTa, B TOM 4HcJIe:
KypcoBast pabora - - - - -
[IpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaa 30 30
BoinonHenue MHAMBUYadbHBIX 33aHUN (IIOrOTOBKA 25 25
COO0O0ILIeHUH, Tpe3eHTalU)
Pedepar - - - - -
IToaroToBKa K TEKyIIEeMY KOHTPOJIIO 11 11
Konrtpoun
[ToaroToBKa K 3K3aMeHY 36 36 - - -
O01as Tpy10eMKOCTh yac. 216 114
B TOM 4YHcJle KOHTAKTHAsA 66,3 66,3
pabora
3a4.e]l. 6 6

2.2. CTpyKTYpa TUCHMILINHBI:

Pacnipenenenuie BuoB yueOHON pabOThI U UX TPYAOEMKOCTH 10O pa3jesaM JUCLUILINHBI.

Paznenbl IUCHUIUIMHBL, U3ydaeMble B 5 cemecTpe (0151 cmyoenmos ODO)

KomnyectBo yacos

Ne
AynuTtopHas Bueaynuropnas
pa3n HaumenoBanue pasnenos
Bcero pabota paborta
ena
I13 JIP CPC
1 2 3 5 6 7
1. Brenenue 2
OcCHOBHbIE YpaBHEHUS
2. 2 8
3JE€KTPOMArHUTHOTO MOJIS
I'pannuHbIe ycnoBus
3. 2 8
AIEKTPOIMHAMUKHI
4 YpaBHEHHSI STEKTPOJUHAMUKY IS o
' MOHOXPOMaTHYECKOI0 MOJIst
IInockue aneKTpOMarHuTHHIE
S. 2 8
BOJIHBI
OTtpakeHue 1 MpeIoMIICHHUE
6. |MIOCKMX BOJIH Ha TpaHUIIC pa3jeiia 2 4 8
JBYX Cpel




OO011ue CBOMCTBA BOJIH,

7. | pacnpocTpaHSIOUIMXCS B IMHUIX 2 2 4 8
nepeaavn
8. [|[loxble METAIUIMYECKUE BOJHOBOIBI 2 4 8
9. JIuauu nepenauu ¢ T BoHaMuU 4 8
MaremaTHrueckast MOAEIb JIMHUU
10. 2 2 2 8
nepeaavu
IIpuMeHeHne MaTpuLl Ui aHaInu3a
11. 2 8
CBUY ycrpoiicTB
12. DJIEMEHTHI JIMHUH Tepeadn 8
13. OObeMHbIE pe30HATOPBI 2 2 8
W3iydeHue 3J1eKTpOMarHuTHBIX
14. 2 8
BOJIH
Hmoeo no oucyuniune: 216 18 18 18 114
2.3. Conep:xanue pa3iesioB AUCHUILIMHBI:
2.3.1. 3aHATHSA JTeKIHOHHOIO THIIA.
HaumenoBanue dopma TEeKyIEero
No Coneprxanue pasnena
pasznena KOHTPOJIS
1 2 3 4
1. Bsenenue IIpenmer u cogepxanue Kypca. Kparkuii
HCTOPUYECKHM 0030p pa3BUTHS YUEHUSI 00
aJeKTpoMarueTu3me. Poib pycckux y4€HBIX B
Pa3BUTHH TEOPHHM AJIEKTPOMArHUTHBIX MOJEH U
BOJIH. DJIEKTPOMAarHUTHOE MOJIE KaK OHA U3
¢dbopm MaTepun. MakpOCKOITMUECKUE U
KBaHTOBBIE CBOMCTBa moJisi. [Ipenmer
KJIACCUYECKOM 3TIEKTPOANHAMUKH.
DJIeKTpPOMarHUTHBIE TIOJISI U COBPEMEHHAs pa-
TMOTEXHUKA, POITb TEOPUH ICKTPOMATHUTHBIX
TMI0JIeH 1 BOJTH B Pa3BUTHU HAYKH, CHCTEM
CBSI3U U BELIAaHUS U TEJICKOMMYHUKALIUH.
2. | OcHoBHble ypaBHeHHs | OCHOBHBIE YPaBHEHUS 3JIEKTPOMATHUTHOTO

OJICKTPOMAarauTHOr O

noJis - ypaBHeHust MakcBeiia. BekTopsl amek-




10JIA

TPOMAarHUTHOI'O MOJs. MaKpOCKONMYECKHE
IapaMeTpsl MaTEpUAIbHBIX CPE.
Knaccugukanus u Bugs! cpea. CkansipHble 1
TEH30PHBIE ITapaMeTphl cpen. MaTtepuanbHble
YpaBHEHHSI.

YpaBHenus Makcgesia B 1uddepeHnuanbHon
1 MHTErpalibHON opme. YpaBHEHHE HETIpe-
PBIBHOCTH M 3aKOH COXPaHEHUS 3apsa.
Croponnue ucrounuku. ITonHas cucrema
ypaBHeHul MakcBeia ¢ ydéToM CTOPOHHUX
UCTOYHUKOB. [IpuHIun nepectaHoBo4YHON
JBOMCTBEHHOCTH. [ InoTHOCTH
JIEKTPOMAarHUTHOW SHEPTUU U SHEPTUs,
cocpenoToueHHas B o0beme. [110THOCTH
MOIIIHOCTH U MOIIIHOCTb TEIUIOBBIX IOTEPH U
CTOPOHHHMX UCTOUYHHUKOB. Y paBHEHHE OanaHca
JUIsL MTHOBEHHBIX 3HAYE€HUI MOLIHOCTH B
mudQepeHIMaIbHON 1 UHTETpaIbHOM hopme
(reopema Iloiitunra). @usnueckas TpaKTOBKaA.
MouHoCTh, BEIXOASIIASA (BXOAAIAsA) U3
o0beMa uepe3 3aMKHYTYIO TOBEPXHOCTb.

MomnocTh n3nydenus. Bekrop IloiHTHHTA.

['pannyHbBIE YCIOBHS

SJICKTPOAUHAMHUKN

IToBenneHNE BEKTOPOB Ha TpaHUIIE pa3ena
JBYX cpel. [ paHnuHBIE yCIOBUS IS
HOPMAaJIbHBIX M KacaTeIbHBIX COCTABJISIOIINX
BEKTOPOB JIEKTPOMArHUTHOTO TOJIS.
['pannyHbIe yCI0BHS HAa TOBEPXHOCTU

HACAJIbHOTO ITPOBOJHUKA.

YpaBHeHuUs
OJICKTPOJUHAMUKU IJIA
MOHOXPOMaTHYECKOTO

I1OJIA

Knaccudukanms >eKTpoMarHuTHBIX SIBICHUN
10 UX 3aBUCUMOCTH OT BpeMeHu. CtaTuye-
CKHE, CTAllHOHAPHBIC U KBA3UCTALIMOHAPHBIE
nosist. ['apmonnyeckue xonedanwus. Pomb
TapMOHHMYECKUX KOJIEOAaHU B TEOPHH H
TEXHHUKE TEIEKOMMYHUKAIIUOHHBIX CUCTEM U

PaaAOTCXHUKCE.




MeTton KkomMIIeKCHbIX aMIuuTya. Cucrema
ypaBHeHu MakcBea i
MOHOXPOMAaTHYECKOI'0 T0JIS B KOMIUIEKCHON

dopme. KommiekcHbIe TUANEKTpUYECKas U
BJIMAIONINE HA BEJIMUUHY MHUMOM 4acTH

MIPOHUIIAEMOCTH. [usnekTpuueckue u
MarHuTHble norepu. CpeHue 3a NepuoI
3HAYEHUS SJHEPreTUUYECKUX XapaKTEPUCTUK
rapMOHUYECKOI0 3JIEKTPOMArHUTHOTO MOJS.
Teopema Ymona-IloitHTuHTa 1151
KOMILIEKCHBIX MOIIHOCTEN. KoMIekcHbIN
BekTop [loiiHTHHra. YpaBHeHus OanaHca Ui
AKTUBHBIX U PEAKTUBHBIX MOUTHOCTEH.
duznueckas TPaKTOBKA. Y CIIOBHE PE30HAHCA

JIA PI3OJ'IPIpOB8.HHOI>i o0nacTH.

MaravMTHas NpoOHUIIAaCMOCTH CPCIBbI. q)aKTOpr,

KOMIUJIEKCHOM AUAJIEKTPUYECKON U MarHUTHOU

ypaBHeHUN MakcBeia Uil INIOCKOU
OJTHOPOJIHOM BOJTHBL. CBOMCTBA IIOCKON

BoJHBL. CTpyKTYypa nojsi, Bzaumuas
OpHUEHTAINS BEKTOPOB MO, KO3 pUuiineHT
¢a3bl, GazoBas CKOPOCTh, CKOPOCTh PACIIPO-
CTpaHEHUs YHEPTUU, XapAKTEPUCTHUECKOE
conpotusiieHue. [nockne ogHOPOIHBIE BOJIHBI
B OJJHOPOJHOW U30TPOITHOM cpejie 0e3 MoTeph.
[1nockast oAHOPOIHASI BOJIHA B OAHOPOIHOM
cpene ¢ notepsiMmu. CBOKCTBA BOJIH.
Koaddummentsr ¢azer u ocnadienus, GpazoBas
CKOPOCTH U JIJTUHA BOJIHBI B CPE/Iax C MaJIbIMU
1 OOJBIIMMHU TAaHT€HCAMU YTIIa TIOTEPb.
JlucriepcoHHBIE CBOMCTBA MOTJIOMIAOIIEH
Cpelbl.

[Tonsipusanus BosH. JInHEHO

IInockue IInockast BOiHA KakK MpeebHbINA Cilydan Kontponbnas
3JIEKTPOMAarHUTHbIE cdepuueckoil BonHbl. Perienue cuctemsl pabora
BOJIHBI




MOJIIPU30BaHHbBIE BOJIHBI. BOJHBI ¢ KpyroBoit
U DJUTUIITUYECKON NOJISIPU3ALUEN.
[1nockue 0IHOPOIHBIE BOJIHBI B OJHOPOIHOM
aHU30TpOINHOU cpene. Hamarnnuennsrit dep-
puT. I'mpoTponHas cpena Kak YaCTHBIN Cllydau
AHU3O0TPOIHOMN cpe/bl. YacToTa COOCTBEHHOM
Y BBIHYKJICHHOM mperieccuu. TeH3op
MarHuTHON MPOHULIAEMOCTH HAMAarHH4eHHOT O
(deppura. Paznoxenue muHeitHO
MOJISIPU30BAHHOM BOJIHBI HA JIBE BOJIHBI
KpyroBoii nonspuzanuu. OcoOeHHOCTH pac-
MIPOCTPAHEHUE BOJIH KPYroOBOM MOJIAPU3ALIIHI
JIEBOT'O U MIPaBOT'0 BPaAlIEHUsI B THPOTPOIHOM
cpene. MaruuTHasi NpOHULIAEMOCTD ISl BOJIH
KpyroBOM IOJIIpU3aLIMU JIEBOTO U MPABOTO
Bpamenus. Dpdext Dapaznes. Vcnonb3oBanue

s dexra Papanes B Texuuke CBY.

BOJIH Ha I'paHUIIC

pasaciia AByX Cpea

Otpaxenue u CBs13b yIJIOB NAJCHUS, OTPAKECHUS U 3aImTa
IPEJIOMIICHUE IUIOCKUX |  MPEIOMIICHUS C 3JIEKTPOINHAMUUYECKUMHU 1abopaTopHOii
pabots (JIP)

napamerpamu cpel. IlepBblil 1 BTOpOH 3aKOHBI
Crennmyca. [IpencraBineHue npon3BOJIbHO
MOJISIPU30BAHHOM BOJIHBI KaK CYNEPIO3ULIMN
HOPMAJIBHO U NAapaJlIeNbHO MOIAPU30BAHHBIX

BOJIH.

Ha TPaHUILY pa3jena IBYX JUIEKTPUUECKUX

cpen. 3aKOHBI OTPAKEHHS U TIPETTOMIICHHS.

Ilanenue HOpMaJIbHO HOJ'IHpPI?»OBElHHOﬁ BOJIHBI

KoadduunenTs! oTpakeHUs U MPOXOKACHUSL
(popmyiner @penens). [Tanenne napanienbHO
HOJISIPU30BAaHHOM BOJIHBI HA TPAHUILY pa3jena
JBYX TUDIIEKTPUUYECKUX Cpel. SIBneHue
MOJTHOTO MPOXO0’KAEHUs, yroi bprocrepa.
SIBJIeHUE MOJIHOTO OTPAYKEHHSI OT IPAHUIIBI

paszzerna ABYX AUAJIEKTPUUYECKUX Cpel.

Vca0BusS BO3HUKHOBSHMS IIOJIHOTO




OTpaXXKEHMsI, CTPYKTypa I0JIs HaJ U 0]
TpaHUIeH pa3ziena, MTOBEPXHOCTH paBHBIX (a3
Y PaBHBIX aMILTUTY/, (pa3oBasi CKOPOCTb,
JUITMHA BOJIHBI, CKOPOCTb IIEPEHOCA SHEPIHUH.
[TonsiTve MOBEpXHOCTHOM BOJHBI. OTpaxeHue
OT UJEAJIHO NPOBOJISALIEHN TOBEPXHOCTH;
CTPYKTYpa MHOJIs.

[TageHune I0CKOM BOJIHBI HA TPAHULLY pa3jelia
JIU3JIEKTPUKA M Morjomaromen cpensl. Heon-
HOPO/IHAs IIJI0CKAasl BOJIHA B MOTJIOMIAOLIEH
cpene. Onpenenenye 1eUCTBUTENBHOTO yIiia
npesnomieHus. [I[poHrkHOBeHUE OIS B
MIPOBOJHUK, IOBEPXHOCTHBIHN 3P PEKT,
riiyOrHa npoHukHoBeHus. [lonsTHe
MIOBEPXHOCTHOr0 umnenanca. [IpubdamxEénnbie
rpaHUYHbIE ycIoBUsA JIeCOHTOBUYA, YCIOBUS UX
MIPUMEHUMOCTH. Pacuer noreps 3Hepruu B
[IPOBOJHHUKAX C TOMOIIbIO TPAaHUYHBIX
ycnoBuid JIeoHToBHYA.
IIpoxoxaeHue NI0CKON BOJIHBI UEPE3
wiactuny. [lonsTHe skpana nis
AIIEKTPOMAarHUTHOTO 1oJisd. TOHKHE U TOJICThIE

9KpaHbl. MHOT'OCIIOMHBIE SKPAHBI.

OO01me cBolicTBa
BOJIH,
PacIpoCTPaHSIOIIMXCS

B JIMHUAX MI€pCaavYn

Hanpasnsiemsie 371€KTpOMarHUTHHIE BOJIHBI.
[TonsTue o mMHUAX nepenauu. Tunel perymnsap-
HBIX JIMHUHN nepenaun. Knaccudukanus
HamnpasJsieMbIX BOJIH: BoiHbI T, E, H,
rUOpUIHBIE BOJTHBIL.

Pemenune ypaBuenuii I'enbmrosbua s
HanpaBisieMbIX BOJIH. CBSA3b MONEPEYHBIX
COCTABJISIFOIIIUX BEKTOPOB TOJIS C
npoaoJibHeIMU. [locTosiHHAs
pacnpoCcTpaHeHUs, KPUTHYECKAs 4YacTOTa
(kpuTHYECKas JTHA BOJIHBI), TMHA BOJIHBI B

JUHUY Tepeayu, Gpa3zoBasi CKOPOCTb,

3aluTa
1abopaTopHOit

pabots (JIP)




XapaKTepUCTHUECKOE conpoTuBieHue. Oomume
ceorictBa BoiH Tuna T, E, u H. Ckopocth
pacnpocTpaHeHus dHeprur. {ucnepcusi.

[TonsiTHe 00 OJTHOBOJHOBOM H
MHOTOBOJTHOBOM PEXHUMax padboThl. Mor-
HOCTb, IEPEHOCUMAs FJICKTPOMArHUTHOM
BOJIHOM B JIMHUH Tepeaavn. 3aTyXaHue BOJIH B

PEryJApHBIX JIUHUAX.

Ilomnbie
METAJUINYECKHUE

BOJIHOBOABI

IIpsiMoyronbHBIe BOJHOBOABL. Bonnbl Tuna E
u H. Ctpykrypa nosst. OCHOBHasi BOJIHA Mps-
MOYTOJIBHOT'O BOJIHOBOJIa. Bb10Op pazmepoB
JUIS OJTHOBOJIHOBOTO pexuma paboTel. Toku Ha
CTEHKaX BOJIHOBOJA IIPH BOJIHE OCHOBHOI'O
tuna. Koo dunument ocnabnenus.
DJEKTpHUUYECKas U TEIUIOBasi IPOYHOCTb.
MHOI0BOJIHOBBIN pEXXHUMBI PaOOTHI;
¢ubTpanus BeICIIMX TUTIOB BOJIH. O01acTh
IIPUMEHEHHUS IPSIMOYTOJIbHBIX BOJIHOBO/IOB.
Kpyrnsle BosHOBOBL. CTpYyKTYpa 1oJisi BOJIH
tuna E u H. BosiHa 0CHOBHOTrO THIIA U €€ Xa-
pakTepucTUKU. BBIOOp monepeyHsIx pa3mMepoB
JUISL OZTHOBOJIHOBOTO peXHMa paboThl.
MHOT0BOJIHOBBIE BOJTHOBO/IBI; CIOCOOBI
¢ubTpaluy BEICIINX TUIIOB BOJIH. O0nacTh
IIPUMEHEHHUS KPYTJIBIX BOJTHOBOOB.
BonHoBoABI ciennanbHOM (pOpMBL.

Bomnosonas! I1- u H- 06pa3zHoit popMsl.

3aImuTa
1abopaTopHOii

pab6otsl (JIP)

JInnuu nepenauu ¢ T

BOJIHAMH

Koakcunanpueiii BomHoBoa. Bomna T
CTPYKTYypa MoJis, BOJTHOBOE COPOTUBJIEHHUE,
nepeHocumasi MOHOCTh. CTPYKTypa TOKOB Ha
BHEIIHEM U BHYTPEHHEM IPOBOIHUKAX.
Ocna6nenue BonH tumna T mpu
pacrmpoctpaneHuu, KodppuimeHT
ocnabneHus. Briciye TUIIBI BOJIH. Y CIIOBHE

OZIHO- BOJIHOBOT'O pCKUMa pa6OTLI.

3alUTa
nabopaTopHOi

pabotsl (JIP)




DneKTpuyYecKas U TEIII0Basi IPOYHOCTD.
Kputepun Be160pa BOTHOBOTO
comnporusienus. ['oppupoBanHble
KOaKcHaJlbHble BOJHOBO/IbI. O01acTh
IIPUMEHEHUS KOAKCUAJIbHBIX BOJIHOBOJIOB.
CuMmMeTpHuyHas ABYXIIPOBOAHAS JTMHUS
nepenayn. Bonna T: cTpyktypa noss,
BOJIHOBOE COIIpOTHUBIIEHHE. Pacnipenenenue
TOKOB TI0 CEUEHHIO MPOBOJAHUKOB. BBIOOD
pa3MepoB MONEPEYHOI0 CEUEHUS JTMHUM.
Koaddumment ocnabnenus. IneKkTpudeckas u
TEIJIOBast IPOYHOCTh. DKPaHUPOBAHHBIE
JBYXIPOBOJHbIC TUHUU. JIuHMM TUNA "BUTas
napa". O0nacTb NPUMEHEHUSI IBYXITPOBOHBIX
JIMHUM.

IToockoBbIE TMHUY NEpelaun U UX
pazHoBUAHOCTH. CUMMETPUYHBIE U
HECUMMETPUYHBIE TIOJIOCKOBBIE JIMHUU.
CrtpyKTypa 1osist OCHOBHOM BOJIHBI THMa T.
OcCHOBHBIE XapaKTEPUCTUKH ITOJOCKOBBIX
auHui. BoiaHoBoe conpoTtusnenue. Boibop
pa3MepoB MOMNEPEYHOT0 CEUEHUSI.
Mukpononockossle 1uHUM. []eneBas u
KOIUJIAaHApHAas! TI0JIOCKOBBIE JIMHUU: CTPYKTypa
I10JI1 OCHOBHOM BOJIHBI KBa3u-T Tuma.
DneKkTpuyuecKas U TEIuioBasi IpOYHOCTh
M0JIOCKOBBIX JIMHUHN. O0JIacTh MPUMEHEHUS

MOJOCKOBBIX JTUHHH.

10.

MaremaTtnueckas
MOJIEJI JINHUHU

nepeaayn

Perynapnas nunus nepepaun. [lanaronme u
OTpa)kK€HHbIE BOJIHBI. OPTOrOHAIBHOCTH
pacpoOCTPaHSIOMUXCS MATAIOIEN U
oTpaxeHHOH BOoJIH. HopmuposanHoe
HaIpsDKEHUE U TOK B JIMHUU NIEpeadH.
BxonHoe conmpoTuBIIEHHE OTPE3Ka TUHUHU

nepeaadn ¢ Harpy3Kkoul. Pesxxumel paboThl

3alUTa
nabopaTopHOi

pabotsl (JIP)




muauud. Kosddunment orpaxenus,
Kod(QpunueHT Oerymiei (CTos4eii) BOTHBI.
YcnoBue cornacoBaHus IMHUU C HATPY3KOM.
Bnusinue orpaxkenus ot Harpy3ku Ha KITJ]
nuHUM nepenaun. Kpyrosas Homorpamma
Bonbnepra-Cmutra. MeTOo/1bl Y3KOIIOJIOCHOTIO
coriacoBaHus. YeTBEepTHBOIHOBBIN TpaHC-
dbopmarop conpotuneHuit. [lneidpuoe
coryiacoBanue. MeTopl UPOKOIIOIOCHOTO

corjiaCoBaHusl.

11.

[IpumMeHeHne MaTpuIl
st ananu3a CBY

YCTPOICTB

BonHOBBIE MaTPUIIBI paccesHUS U TIEPEIauH.
OU3NYECKUil CMBICIT AJIEMEHTOB MaTPHUIIBI pac-
cestHUs. 3aBUCUMOCTb JICMCHTOB MaTPHUIIBI
paccesHus OT BBIOOPA TUIOCKOCTEH OTCUeTa.
Koaddurment orpakenns Ha BXoje
Harpy>KeHHOTO YEThIPEXIOIIOCHHKA.
Kackagnoe coennHEHHE YeThIPEXITOIOCHUKOB.
Marpuiibl paccestHus MPOCTEUIINX
YeThIPEXOMOCHUKOB. [IprMeHeHne BosHo-
BBIX MaTpPHII JUISI KOMITBIOTEPHOTO aHAIHM3a

yctporicte CBU. Meton AeKkoMmo3uIinm.

12.

OJIeMEHTHI JINHAMN

nepeaadu

Bo30ysxaeHue 371eKTpOMarHUTHBIX BOJIH B
JUHUAX Tepeadn. Bo30yuTenu TUIIOB BOJIH.
CouneHeHus 1 U3ruObl JMHUN TIepeIadH.
Tpancdopmatopsl TUIIOB BOJTH. OMIBTPEI
TUNOB BOJIH. KOpOTKO3aMKHYThIE MOPIIHY,
COIJIACOBaHHbBIEC HArpy3ku. PazBeTBiieHne
nuHui nepenaun. KoHcTpyKkTHBHBIE
HEOJIHOPOAHOCTH: IUadparMpl, peakTHBHbIE
HITBIPH, HUIEH(DBI, CTHIKU JIMHUN C pa3HBIMU
[IOTIEPEYHBIMU pa3MepaMu. Y IpaBIcHHE
amMIUTyA0H, hazoit u nonspusanueit
AIIEKTPOMAarHUTHBIX BOJIH B JIMHUAX Tepeaayu.
ATTeHroaTopsl, azoBpariaTeny,

MMOJISIPU3aTOPLL. HaHpaBJIeHHBIC OTBCTBUTCIIN.




JIBOMHOM BOJIHOBOJHBIM TPOWHUK.

13.

OO0beMHBIE

PE30HATOPBI

KBasucranmonapHsie pe30oHaTOPHI.
Pe3onancHas yactora u JOOPOTHOCTb.
Pe3onaTop Kak OTpe30oK JUHHUH MepeIayu.
Knaccudukanus TunoB kojaedbanuii B
00BeMHBIX pe3oHaTtopax. CBoOOAHbIE
(coOcTBeHHBIC) KOTeOaHMsI 00BEMHBIX
pe3oHaropoB. PezonancHast yacTora,
coOCTBeHHas (HEHArpy>XeHHAs1) JOOPOTHOCTb.
BeiHyX1eHHBIE KOJIe0aHMs pe30HATOPOB,
CBSI3aHHBIX C ICTOYHUKOM SHEPTUU U
Harpy3koil. Buemnss no6pornocts. [lonnas
(Harpy»xeHHast) J0OOPOTHOCTh PE30HATOPOB.
[TpssMOyTONBHBIE U IIMIIMHAPHYECKUE
pe3onaropsl. KoakcuaibHble U MOJIOCKOBBIE
pe3oHatopbl. OTKPHITHIE PE30HATOPHI.
Jsnextpuueckue pe3oHaTopsl. Bo30yxenue
BOJIH B pe3oHaTopax. [Ipoxoansie

pe3onaTopsl. PunbTpel CBY.

14.

N3ny4yenune
3JIEKTPOMAarHUTHBIX

BOJIH

HeonHoponHbie BOJIHOBBIE YpPaBHEHUS IS
BEKTOPOB FAQPMOHUYECKHUX JIEKTPOMArHUTHBIX

nosiedt. CKaJsipHbIN ¥ BEKTOPHBIN
3JIEKTPOAMHAMUYECKUE TTOTEH U AIIBI
FapMOHHUYECKUX MOJIEH. DIEKTPOMAarHUTHOE
I10JI€ MPOU3BOJIBHOTO UCTOYHHUKA.
DneMEeHTapHBINA ANEKTPUUECKUHN U3TydaTesb.
Ornpenenenne BEKTOPOB 3JIEKTPOMArHUTHOTO
0JI5, CO3/1aBaEMOTI0 dJIEMEHTAPHBIM
JIEKTPUUYECKUM H3IIydaTelIeM B OJJHOPOIHOU
HETPaHUYHOW M30TPOIHOM cpene. AHAIN3
CTPYKTYpHI osist. OcOOEHHOCTH TOJIS B
onuxHeit 3oue. [lone u3mydarens B nanpHeil
30HE: OPUEHTAIUsI BEKTOPOB

AIIEKTPOMAarHUTHOTO 10JIsA, (PPOHT BOJIHBI,

(1)8.30Ba$1 CKOPOCTh, XapaKTCPUCTUICCKOC




COIIPOTUBJICHUC. I[I/Ial“paMMa HaIpaBJICHHOCTHU
QJICMCHTAPHOTO 3JICKTPUUICCKOTO U3J1YyHUaTeClId,

K03 (UIIMEHT HANPaBICHHOTO ACHCTBUS

(KH/). M3nyyaemast MOLITHOCTh U

COIIPOTUBJICHUC U3JTYYCHU.

IJI1 OIIPEACTICHUS BEKTOPOB

cpene. CTpyKTypa HoJjs U3aydaTess.
DjeMeHTapHas paMOUYHasl aHTCHHA KaK
(bu3nyeckre aHajIoru AIEMEHTAPHOIO
MarHMTHOI'O U3JIy4aTes.
Onemenr ['tolirenca. CtpykTypa noss

aneMeHnTa ['tolirenca. Jluarpamma

paaroOBOJIH.

OneMeHTapHbI MarHUTHBIN U3J1y4aTeb.

Hcnons3oBanne IMIpUHIUIIA ,Z[BOfICTBGHHOCTI/I

QJICKTPOMArHuTHOIO 110JIA, CO3aBacMoro
OJICMCHTAPHBIM MAariHUTHBIM U3JIy4aTCIIEM B

HEOTPaHUYEHHOU OJTHOPOAHON U30TPOMHON

HanpasieHHoctu, KH/I. [Ipumenenune moaenu
aemMeHTa ['Toirenca Ui aHanu3a u3JIy4eHHs

amnepTypHbIX aHTEHH M 3aJa4 AudpaKiuu

2.3.2 3aHATHS CEMHHAPCKOI0 THIA.

N HaumenoBanue Temarnka NpaKkTUYECKUX 3aHATUN dopma TeKyIero
o
) paszaena (cemuHapoB) KOHTPOJIA
1 2 3 4
1. |OcHoBHbIe ypaBHeHUs [OCHOBHBIE ypaBHEHUS ieKTpomMaruutHoro|  IIpoBepounas
3JIEKTPOMArHUTHOIO | MOJs - ypaBHEeHUsI MakcBeiia. BekTopsl KOHTpPOJIbHAS
IIOJISz ANEKTPOMATrHUTHOTO TOJISL. pabota, mpoBepka

Makpockonuueckue napaMmeTpsl
MaTepuaibHbIX cped. Knaccupukanus u
BUJIBI cpell. CKalsipHbIE U TEH30pHbBIE
napaMmeTpsl cpell. MarepuaibHble
YpaBHEHHUS.

YpaBHenust MakcBesia B

Qg epeHIaIbHON 1 HHTETpaTbHON

JOMAIIHETO 3aJaHUA




¢dbopme. YpaBHEHHE HEPEPHIBHOCTH U
3aKOH coxpaHeHwus 3apsga. CTOpOHHUE
nctoyHuku. [TomHas cucreMa ypaBHEHUI
MakcBesuia ¢ y4€TOM CTOPOHHHX
HCTOYHHUKOB. IIIIOTHOCTD
ANEKTPOMArHUTHOW SHEPTUU U SHEPTHS,
cocpeoToueHHas B oo0beme. [110THOCTH
MOIIHOCTH U MOIIHOCTbH TEIUIOBBIX IIOTEPh
Y CTOPOHHUX MCTOYHUKOB. Y paBHECHUE
OayaHca JyIsi MTHOBEHHBIX 3HAUCHUM
MOIIIHOCTH B Iu(PepeHIraIbHON 1
HWHTErpaJibHON (hopme (Teopema

[ToliTuara). du3ndeckas TPAKTOBKA.

['pannunekle ycioBus | [loBeneHne BEKTOPOB HA TpaHMIIE pa3jiesa [IpoBepounas
31EKTPOIUHAMUKHU IBYX cpell. ['paHnuHbIE yCIOBUS 1715 KOHTPOJIbHAS
HOPMAaJIBHBIX M KacaTeIbHbIX paboTa, mpoBepka
COCTABJISIFOLIUX BEKTOPOB JIOMAIIHETO 3aJaHus
AIIEKTPOMArHUTHOTrO 1oJist. [’ pannyHbIe
YCIJIOBHSI Ha IOBEPXHOCTH UJI€ATILHOTO
IIPOBOJIHUKA.
[Inockue [Imockas BoiHA Kak NpeeabHbIN ClIydai [IpoBepounas
AIIEKTPOMAarHuTHeIE | cdepuyeckoil BoJaHbI. Periennue cuctemsl KOHTPOJIbHASI
BOJIHBI ypaBHeHUN MakcBesuia U1 TUIOCKOU paborta, mpoBepka

OJIHOPOJIHOM BOJIHBI. CBOMCTBA MIIOCKOM
BoHBL. CTpyKTYypa moJsi, Bzaumuas
OpHUEHTAIMs BEKTOPOB MOJIsl, KO3 HULIUEHT
¢a3bl, GazoBas CKOPOCTh, CKOPOCTh
pacnpocTpaHEHHUs SHEPIHH,
XapaKTePUCTUIECKOE COMPOTUBIICHHE.
[T;mockue oMHOPOAHBIE BOJIHBI B OJHO-
POJIHOM U30TPOITHOM cpesie 6e3 ToTeph.
[1nockast oIHOpO/IHASI BOJIHA B
OAHOPOJHOM cpene ¢ moTepsiMu. CBoOMCTBa
BOJIH. J{ucTiepcHOHHBIE CBOMCTBA

MOIJIOLAOIIEN CPEBL.

JAOMAIIHETO 3aJaHUA




[Tonspusanus BoaH. JINHEHHO
MOJISIPU30BaHHBIE BOJIHBI. BOJIHBI €
KpPYTrOBOH U 3JUIMITUYECKOMN
MOJISIPU3AIUCH.

[1;mockue 0THOPOAHBIE BOJIHBI B

OJHOPOJHOM aHU30TPOIHOM Cpelie.

Otpaxenue u
peoMIICHUE
MIJIOCKUX BOJIH Ha
rpaHule pa3zena IByX

cpen

CBs13b yIJIOB NAJCHUS, OTPAKCHUS U
IIPEJIOMIIEHUS C DJIEKTPOJUHAMUYECKUMHU
napameTrpamu cpel. llepBelii 1 BTOpoi
3akoHbl CHemns. [IpencraBinenue
IIPOU3BOJILHO MOJIIPU30BAHHON BOJHBI KaK
CYNEPIO3ULMY HOPMAIIBHO U NApAJUIEIBHO
HOJIIPU30BAHHBIX BOJIH.
ITanenne HOpMAIBHO NOJIAPU30BAHHOU
BOJIHBI Ha TPAHUILLY pa3ena JByX
JUDJIEKTPUUECKUX Cpell. 3aKOHBI
OTPAKEHHUs U NPEIOMIICHHUS.
KoaddutmenTs! orpakeHus u

npoxoxaenus (popmynsl Openens).

[IpoBepounas
KOHTPOJIbHAS
pabota, mpoBepka

JOMAIIHETO 3aJaHHA

OO01ue cBoOKCTBA
BOJIH,
PacIpoCTPaHSIOIIMXCS

B JIMHUAX IIEpeaavn

HarmpasnsieMble 3JIEKTPOMarHUTHBIE
BOJIHBL. [IoHATHE O IMHUAX NepeadH.
Tumbl peryaspHbIX JUHUN NIEPENAYN.
Knaccugukarus HarpapisieMbIX BOJIH:

Bonnbl T, E, H, ruGpunnbie BOIHBI.

Pemrenne ypaBHenuii I'enpMrosnbua s

HaIrpaBJIAICMbIX BOJIH.

IIpoBepouHas
KOHTPOJIbHAS
pabora, mpoBepka

JAOMAIIHETO 3aJaHUA

B NISE
METAJUINYECKUE

BOJIHOBOJBI

[IpsiMoyrosbHbIE BOJIHOBO/BI. BoHbI THIIA
E u H. Ctpyktypa nossa. OcHOBHast BOJIHA
MPSIMOYTOJIBHOT'O BOJIHOBO1a. Be1OOp
pa3MepoB Ui OTHOBOJIHOBOTO peXUMa
paboTbl. TOKM Ha CTEHKaX BOJIHOBOJA MPH
BOJIHE OCHOBHOTO Tuna. Koadduuuenr
ocnabyieHus. DNeKTpuyecKas U TeIioBas

MIPOYHOCTb.

IIpoBepouHas
KOHTPOJIbHAS
pabora, mpoBepKa

JOMAIIHETO 3aJaHUA

JInnuum nepenauu ¢ T

Koakcnanbubiii BotHOBOA. Bomna T

IIpoBepouHas




BOJIHAMH

CTPYKTYypa I10JIs1, BOJITHOBOE
COIIPOTUBJICHUEC, ICPCHOCHUMAA MOIITHOCTh.
CTpyKTypa TOKOB Ha BHEITHEM U
BHYTPEHHEM NpoBOAHKKAX. OcnadiieHne
BOJH TUNa T npu pacnpocTpaHeHuw,
kod¢dutimeHT ocnabiaeHus. Beiciime TUIIBI
BOJIH. Y CJIOBHE OIHO- BOJIHOBOT'O PEXKHMa
paboThI. DJIEKTpUYecKast U TEIUIOBas
npo4HOCTh. Kputepru BEIOOpA BOJIHOBOTO
comnpotuBieHus. ['oppupoBanubie
KOaKCHaJIbHbIC BOJHOBOIBL. O0IacTh
MPUMEHEHHS KOAKCHATbHBIX BOJIHOBO/IOB.
CuMMeTpuYHas IBYXITPOBOIHAS JTUHHS
nepenayn. Bomua T: cTtpykTypa noJs,
BOJIHOBOE CONpOTUBIICHHE. PactipeneneHue
TOKOB I10 CEYEHUIO MIPOBOJIHUKOB. BBIOOD

PasMCPOB IIOIICPEUHOI0 CCUCHHA JIMHUM.

JOMAIIHETO 3aJaHuA

KOHTPOJIbHAS

pabota, mpoBepka

Marematuueckas
MOJIEJIb JINHUU

nepegadu

Perynsapnas nunus nepepaun. Ilagaromue
U OTpa>kKEHHBIE BOJIHBI. OpPTOrOHAJILHOCTD
pacpoCTPaHAIOIIMXCS NAaJAoed 1
OTpakeHHOHM BOJH. HopMupoBanHoe
HaIpspKEHUE U TOK B JIMHUM TTEpeIayn.
BxonHoe conpoTuBiIEHNE OTpe3Ka JIMHUU
nepeaayn ¢ Harpy3koi. Pexumsr paboTbl

muaud. Koadunuent orpaxenus,

Kod(urmeHT Oeryieii (CTosYe ) BOTHBI.

[IpoBepounas
KOHTPOJIbHAs
paborta, npoBepka

JOMAIIHETO 3aJaHUA

s anann3a CBY

YCTPOMCTB

[TpumeHeHue MaTpui

BonHoBBIE MaTpHULIBI paccessHUS U
MaTpHILbl paccessHUsl. 3aBUCUMOCTb

wiockocteit orcueta. Koadduunent

OTpa’kKeHHsI Ha BXO/I€ Harpy>KEHHOT'0
YeThIpexnoirocHuka. Kackamnoe

COCIMHEHUE YETHIPEXITOIOCHUKOB.

Martpuiisl paccessHUs IPOCTEHIINX

nepcaavn. Du3NUEeCKUN CMBICI 3JI€MEHTOB

AIIEMEHTOB MaTPHIIBl paccesHUs OT BbIOOpa

IIpoBepouHas
KOHTPOJIbHAS
pabora, mpoBepKa

JOMAIIHETO 3aJaHUA




YETBIPEXTOMIOCHUKOB. [IpumMenenue
BOJTHOBBIX MaTpHI] JJI1 KOMITIbIOTEPHOTO
aHanuza yctpoiictB CBY. Metox

IEKOMITO3HIIHH.

2.3.3 JlaGopaTopHbIe 3aHATHUS.

®opMa TeKyLero

Ne HaumenoBanue nabopatopHbix padboT
KOHTPOJIS
1 3 4
1. Otuer no
HccnenoBanue CTpyKTyphl HOJAST COOCTBEHHBIX BOJH JTMHUN
nabopaTopHOH
nepenaun CBY auanazona.
pabore
2. Otuer o
HccnenoBanue aucriepcuu ¥ 3aTyxaHus B TMHUIX riepenaun CBY
nabopaTopHOI
JIMAIa3oHa OCHOBHOM BOHBI Hip MpsIMOYTroJIbHOTO BOJIHOBO 1A
pabore
3. Otuer no
HccnenoBanne 00beMHBIX PE30HATOPOB HA OCHOBE BOJIHOBOJIA
nabopaTopHOI
KpYTJIOTro ce4eHus ¢ koebanuem Hopp
pabote
4. DKCrepuMEHTAIbHOE HCCIIeI0BaHUE U MMPOBEpPKa rpaduueckoro Otuer no
peIIeHHsI 3a/1a41 COTJIACOBAHUS JIMHUH MIEPeadl C Harpy3KOu ¢ nabopaTopHOI
MOMOIIIBI0 HOMOTpaMMbl Bonbriepra-Cmutra pabote
S. HccnenoBanue Noiasipu3aluy 3J€KTPOMAarHUTHBIX BOJIH Ortuer o
nabopaTopHOH
pabore
6. Dddext Dapasess B KpyriioMm BOJIHOBOIE Otuer mo
nabopaTopHOI
pabote
7. HccnenoBanme BOIHOBOHBIX HATIPABICHHBIX OTBETBUTEICH U Ortuer o
MOCTOBBIX YCTPOUCTB nmabopaTtopHoit
pabote
8. Meroas! MoaenupoBanus CBY ycTpolCTB Ha KOMIIBIOTEPAX Otyer no
nabopaTtopHoit
pabote
9. MHUKpONOI0CKOBast TMHUA NEpeauu, IKCIEPUMEHTAIbHOE Ortuer o
UCCIIEIOBAaHNE BOJTHOBOTO CONIPOTHUBIICHHS U CPAaBHEHHUE C nabopaTopHOI




paccYMTaHHON MOJIENIBbIO HAa KOMITBIOTEPE pabote
10. MeTo1bl y3KOMOJIOCHOTO COTJIACOBAHUS JIMHUM C HATPY3KOM Otuer o
(MozIeTMpOBaHKE Ha KOMITBIOTEPE) nmabopaTopHOH
pabore
11. Pacuer nmonocoBoro gpuiabTpa Ha NOTOCKOBBIX JTMHHUIX Otuer no
(MozenupyeTcs Ha KOMITBIOTEPE) naboparopHoOit
pabore
12. ATtTecTanys napaMeTpoB BEKTOPHOTO aHAJIU3aTopa Lenen Otuer no
nabopaTopHOI
pabore

2.3.4. IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB).

1. M3nyuenue 3apskeHHOM YacTHIbI B TIOJIE aMILTUTY/JHO-MOAYIUPOBAHHOW BOJIHBI.

2. CrexTpajbHble U MOJISPU3ALMOHHbIE XapaKTEPUCTUKN MOLYJIMPOBAHHOMN

BHGKTpOMaFHHTHOﬁ BOJIHBI.

3. Karonpe! cnuuaTa.

4. CBoiicTBa NMEPUOANYECKUX BOJTHOBOIOB.

5. /IBrkeHHe 3apsKEHHON YaCTUIBI B I10JI€ YaCTOTHO-MOYJIMPOBAaHHOM

BHGKTpOMaFHHTHOﬁ BOJIHBI.

2.4. IlepeyeHb y4eOHO-MeTOAMYECKOTr0 o0ecnieyeH s AJIsl CAMOCTOSATEIbHOI padoThl

00y4YaKIIMUXCS M0 TUCHUILINHE (MOTYJIIO).

[Tepedenn yueOHO-METOIUYECKOTO 00ECTICUeHUS TUCITUTIITUHBI 110
No Bung CPC
BBITTOJIHEHUIO CAMOCTOSITENbHOM paboThI
1 2 3
1 | Ilpopabotka yueOHoro | Meroanueckue ykazaHHUs 0 OpraHU3alMi CaMOCTOSATEIbHON
(TEeopeTHYEeCcKoro) paboThHI CTYJIEHTOB MO TUCIUIUINHE « DIEKTPOMArHUTHBIC MO U
MaTepuaia BOJIHBI», YTBEPKJCHHbIE Kadeapoil paninopu3nku u
HaHOTeXHOJIoruM, npotokon Ne 7 ot «20» mapta 2017 r.
2 Brimonnenne Mertonnueckre ykazaHus 0 OpraHu3alii CaMOCTOSATEIIbHOM
VMHIVBUAYaAJIBHBIX paboThI CTYJICHTOB MO AUCHUILINHE «DJIEKTPOMArHUTHBIE MOJIS U
3aJaHuii (MOATOTOBKA BOJIHBI», YTBEPKJCHHbIE Kadeapoil patnopu3nku u
COO00IIeHNUH, HaHOTEXHOJIOTUM, TPOTOKOI Ne 7 ot «20» maprta 2017 1.
Mpe3eHTALNN)
3 [IloxroroBka K Tekymemy| MeToanyeckue ykazaHHs [0 OpraHU3aluu CaMOCTOSTEIbHON
KOHTPOJIIO paboThI CTYJICHTOB MO AUCIUILINHE «DJIEKTPOMArHUTHBIE MOJIS U




BOJIHBI», YTBEPKJCHHbIE Kadeapoil patnopu3uku u

HaHOTeXHoJoruM, npotokon Ne 7 ot «20» mapta 2017 r.

4 HOI[FOTOBKa K MeTOI[I/I‘IeCKI/Ie YKa3aHus 110 PEIICHUIO 3a4a4 110 JUCHUIIINHE
IMPAKTUYCCKHUM 3aHATUAM ((9J'IeKTp0MaFHPITHBI€ I10JIs1 1 BOJIHBD), YTBEPKACHHBIC Ka(berOﬁ

pannou3uKu 1 HAHOTEXHOJIOTUi, TPOoTOKOT Ne 7 oT «20» Mapra

2017 r.

VY4ebHOo-MeToIMYecKHe MaTepualbl Ul CaMOCTOSTEIbHOM pPabOThl OOydYarOLIMXCS M3
Yycila UHBAJIMJIOB U JIML C OTPaHMUYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) mpenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 310POBbS U BOCHPUATHS HH()OPMAITHH:

JUist U1 ¢ HApyIICHUSIMH 3PEHHS:

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.
JUst a1 ¢ HapyLIeHUsIMU CITyXa:

- B IIeYaTHOU opMme;

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMM OIIOPHO-/IBUTATEIBHOTO anapaTa:
- B IeyaTHOH opme;

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA.

3. O6pa3oBaTejibHbIE TEXHOJIOTHH.

Jlist mpoBeieHus BeeX JIKIMOHHBIX 3aHATUN UCIONIB3YIOTCS MYJIbTUMEIUMHBIE CPEJICTBA
BOCIIPOM3BEJCHUS] AKTUBHOI'O COAEPKUMOTr0, TO3BOJISIOIIErO CIYHIATENI0 BOCHPUHUMATH
0COOEHHOCTH M3y4aeMoil mpodeccuu, 3a4acTyr0 UTPAOIIUE PEIAIONIYI0 POJIh B TIOHUMAHUU U
BOCIIPHSITHH, a TaKke (HOPMUPOBAHUN TPOPECCHOHATHHBIX KOMITETECHITHH.

Bosbiiast 4acTh JeKIMHA U MPAKTUUECKUE 3aHATHUS MPOBOJSATCS C UCIOIb30BAHUEM JOCKU
U CIIPAaBOYHBIX MaTEpHAJIOB.

Yactp mabopaTopHbIX pabOT BBIMOIHSIETCS Ha OECIIaTHOM MPOTPAaMMHOM OOECTieYeHUH
GNL RFSimm99, MMANA, smithchart. Bonee 80% maGopaTopHBIX pabOT MPOXOIUT Ha
BOEHHBIX oOpasuax CBY obopynoBanus B mupokom auanasone yactot (10MI'L[ — 75T T'LI).

4. OueHoYHbIE cpeCTBA /sl TEKYLEro KOHTPOJIS yCIIeBaeMOCTH M ITPOMEXKYTOYHOI
aTTecTaINU.

4.1 ®oHJ OLIEHOYHBIX CPEICTB /IS MPOBeIeHHs TeKYyIIel aTTecTAlHH.

BapuaHTbl KOHTPOJILHBIX Pa0oT.
Bapmuanr 1.

1. DnexTpoMarHMTHOE IOJIe Kak OCOOBIM BHJA MaTepuu. ODIEKTPUUYECKHM 3apsa u

DIIEKTPUUYECKU  TOK. DIIEKTPHYECKOE ¢  MarHUTHOE TONS KaKk J[Ba  TPOSBICHUS

SJICKTPOMArHuTHOI'O ITOJIA. HpCI[MCT HU3YUCHUSA MaKpOCKOHquCKOf/'I QJICKTPOANHAMUKHU.



2. Teopema l'aycca myisi 3J€KTPOCTATHYECKOTO MOJiA U TmocTynar MakcBemia. TpeTrbe
ypaBHeHHEe MakcBemia B HMHTErpalibHo W muddepenimanbHoi  Gopmax. Crpykrypa
(bu3nUeCKuil CMBICIT.

3. I'pannuHbIE yCIOBUS HAa TOBEPXHOCTH UAECAIBHOTO MPOBOAHUKA

4. BosiHbl B AM3IIEKTpUUECKUX cpenax. [lapameTpsl u qucnepcuoHHbIE CBOMCTBA.

5. IlapameTpbl MONEPEUYHBIX 3JIEKTPOMArHUTHBIX BOJIH B JIMHUSAX IEpeadd. Y CIOBHS
cymectBoBanus. llonepeunsnii ko3dduument pacnpoctpanenusi. Pa3oBas W TpyNIoBas
CKOPOCTH.

6. Kpyraeiii BomHoBoa. KoncTpykuus. [locTaHoBKa 31€KTpOAMHAMUYECKON 3a]]a4u U €€
OCOOEHHOCTH B CIIy4yasixX 3JIEKTPUUYECKMX U MarHUTHBIX BOJIH.

Bapuanr 2.

1. OcHOBHBIE XapaKTEPUCTUKU HIIEKTPOMArHUTHOrO NoJis1. [IoHAepOMOTOpHBIE CHUIIBI.

2. YerBepToe ypaBHeHHe MakcBelia B MHTErpalibHON U auddepeHnuanbHon Gpopmax.
CrpykTypa 1 GU3HIECKHIA CMBICIL.

3. MoHoxpomMaTHyecKoe 3JIEKTPOMarHUTHOE IMosie. MeToJ] KOMIUIEKCHBIX aMIUIUTYI.
VYpaBHeHus MakcBemna aias MOHOXpomaTudeckoro mnoss. KomriuiekcHas auanekTpudeckas
MIPOHUIIAEMOCTb cpefbl. [IurnekTpuueckue noTepu.

4. Bonnbl B mpoBoAsIIUX cpenax. [ 1yOrHa NpOHUKHOBEHNUS NOJIsl B MaTepual.

5. [NapameTpsl 37IEKTPUUECKUX AIEKTPOMArHUTHBIX BOJIH B JIMHUSAX Mepefadd. Y ClIoBUs
cymectBoBaHus. [lonepeunslii ko3dduuument pacnpoctpanenusi. PazoBas U IpynnoBas
CKOPOCTH.

6. CTpyKTypa 1oJist ¥ mapaMeTpbl OCHOBHOM BOJIHBI KPYTJIOTO BOJIHOBOJA.

Bapuant 3.

1. Makpockonuyeckue MapaMeTpbl cpelsl. Buabl cpen M ux kiaccudukanus 1o
XapakTepy B3aUMOJEHCTBUS C 3JIEKTPOMarHUTHBIM I10JIeM. MaTepuanbHble ypaBHEHUS.

2. 3aKkOH COXpaHEHMs SJEKTPUUECKOIro 3apsja U ypaBHEHUE HENPEPBIBHOCTH JIMHUN
AJIeKTpUYecKoro Toka. 3akoH Oma B nuddepennmanbHoi popme.

3. bamanc oHeprum snekTpoMarHutHoro mnons. Teopema YmoBa-IloiiHTHHTra
dusnuecKkuil CMbICI claraeMbIX BXOJMIIMX B ypaBHeHHE OanaHca. [IIOTHOCTh MOTOKA SHEPTUU
MOJIS.

4. IlpuHIMIBI paOOTHI HAMPABISIONINX CUCTEM. 3aKPHIThIE U OTKPBITHIE JINHUU Tepeayn.

5. TlapameTpbl MarHUTHBIX 3JEKTPOMAarHUTHBIX BOJH B JMHUAX NEpefadd. Y CIOBHSA
cymectBoBanus. Ilonepeunslii ko3dduuument pacnpoctpanenusi. Pa3oBas U IpyNIoBas

CKOPOCTH.



6. 3aryxaHue HanpaBisgeMbIX BosIH. [loTepu B 3al0JHEHUN U B METAUNIMYECKUX CTEHKAX.
KommnekcHblii  koadpduuuent pacnpocrpanenus. KoadduumeHnt 3atyxanus u riryOuHa
IIPOHUKHOBEHUS 0JIS1 B CTEHKU BOJHOBOJA.

Bapuanr 4.

1. 3akon mnomHoro Toka. IlepBoe ypaBHeHMe MakcBemna B HMHTErPAIbHON H
muddepenimanbaoil  popmax. CTpykrypa u ¢u3mveckuil cMpicia. TOKM NPOBOAMMOCTH U
CMEILEHUS.

2. Knaccuduxanus snekrpoguHaMuyeckux 3agad. CTeneHp B3auMHON 00yCIOBIEHHOCTH
3JIEKTPUUECKOr0 U MAarHUTHOTO IOJIEH.

3. bananc »Heprum MoOHOXpomartuueckoro moss. Teopema VYmosa-IloliHTuHra B
KoMIuiekcHoM ¢opme. Cpennee 3naueHue BekTopa [lolinTunra. bananc akTHBHON U peakTUBHOM
MOIIIHOCTEH.

4. Kiaccudukanus HanpapiasieMblX BOJH. [IpoJoibHbIE TIONEpedYHbIE BOJHBI U
ruOpugHbie BOMHBL. CBS3b MEXAY MPOJIOIBHBIMH M TONEpEeYHbIMH KommnoHeHTamu OMII B
JMHUSX NIEepeladH.

5. Ilpsamoyronsubiii BonHOBOA. KoHcTpykuus. IlocTaHOBKa 3II€KTPOAMHAMHUYECKOM
3aJ]aud U €€ OCOOCHHOCTHU B CITy4yasiX JIEKTPUUECKUX U MArHUTHBIX BOJIH.

6. I'pannuHbIe yCIOBUS Ha MOBEPXHOCTH, OIPAaHUYMBAIOIICH HANpaBISIOUIYI0 CUCTEMY.
Toku Ha cTeHKax KpyIJoro BOJHOBOJA B PEKUME OCHOBHOW BOJIHBI.

Bapuanr S.

1. 3akoH 271€KTpOMAarHUTHOM MHAYKIMU. BTopoe ypaBHeHne MakcBemia B HHTErpaibHON
u tuddepenumanbHon popmax. CTpykTypa v pU3HUYECKHIM CMBICIT.

2. I'panuunble yciaoBHsIT Ha TOBEPXHOCTHM paszjlena cpea € pa3IuyHbIMU
MaKpOCKOIIMYECKUMU NTapaMeTpaMu. 1 [oBepXHOCTHBIE 3apsAbl U TOKH

3. BosiHOBBIE ypaBHEHUs M MOHOXpoMarudeckoro mojs. OIHOpOAHBIE U
HEOJIHOPO/IHbIE YpaBHEeHUs [ enbMrobLa.

4. Ilapamerpsl HampaBisieMblXx BOJH. llomepeuHblit ko3 uUIMEHT pacnpocTpaHEHHUs.
Kputnueckass uiMHa BOJIHBI M KpUTHYECKas dYacToTa. BoiHa OCHOBHOrO THMA. YCIIOBUE
OJIHOBOJIHOBOTO PEXHUMA.

5. CtpykTypa 1ojis ¥ napaMmeTpbl OCHOBHOW BOJIHBI IIPSIMOYTOJIBHOTO BOJIHOBOJIA.

6. CTpykTypa mojs U HapaMeTpbl HaIpaBIISIEMbIX BOJIH B KOAKCHAJIbHOM BOJIHOBOJIE.
BonnoBoe conpoTusienne. KoHCTpyKTHBHBIE OCOOCHHOCTH KOAKCHAIbHBIX BOJIHOBO/IOB.

4.2 ®oHJI OLIECHOYHBIX CPE/ICTB A/ MPOBEJAeHUs MPOMEKYTOYHOI aTTeCTAUH.

KoHnTposbHbie Bonpockl 10 AUCHUILIMHE.

1. Beenenue. OCHOBHBIE TOHATHS U onpenesieHus: Teopuu IMIL.



1.1. Ha3zoBHuTE OCHOBHBIE UCTOPUYECKHE ATANbI pa3BUTHUS Teopruu DMIL.

1.2. Haiite omnpenenenue OMII, anekrpudyeckoMy 3apsly, NEPEUUCIUTE OCHOBHBIE
cBoiictBa OMII.

1.3. Mosxno i OMII pazgenuTs Ha 3JIEKTPUUECKOE U MAarHUTHOE ITOJIs?

1.4. [JaiiTe onpeneneHue BEKTopaM, XxapakTepusyromum IMIT.

1.5. Uem BEKTOpHOE 110JI€ OTINYAETCS OT CKAISIPHOI0?

1.6. HazoBHUTE OCHOBHBIE OTINYHS MEXITY TOHATUSIMU II0JIE€» U «BEIIECTBOY.

1.7. YkaxuTte eIUHUIBI U3BMEPEHUsI OCHOBHBIX BenunH OMII.

1.8. Kak kimaccuunupyroTcst BEKTOPHBIC TTOJIS?

1.9. [laiiTe onpenenenye rpaueHTy, IMBEpreHluu, poTOpY BEKTOPHOTO HOJIS.

1.10. [la¥iTe onpeneneHue MUPKYIALUN U ITOTOKY BEKTOpA.

1.11. 3anumuTte cucTeMy ypaBHEHMII MakcBeisa B HMHTErpajibHOU Qopme, YKaKuTe
buznueckoe copeprkaHue KaKI0ro YPaBHEHHUS CUCTEMBI.

1.12. 3anmmute cucremMy ypaBHeHHW MakcBemia B auddepeHnuansHoi  (hopme,
YKKUTE (PU3MUECKOE COACPKAHNE KAXKIOTO YPABHEHHSI CHCTEMBI.

1.13. B uem 3aknrouaercs 3aciayra Makcsena B hopMmupoBanuu Teopun IMII?

1.14. Kakas ¢dopma ypaBHenuir MaxkcBemna (nuddepeHnuanbHas WM WHTErpaibHast)
JydIiie oTpaxaet cBoiictBa DMII?

1.15. Kakoe ypaBHeHHe MakcBeiia onmuchbiBaeT 3akoH DM uHayKkuuun?

1.16. Kakoe ypaBHeHne MakcBesuia 06061maet 3akoH buo—Caapa?

1.17. Ha xakue KJIacChl MOKHO Pa3JIeIUTh CPEJIbI M0 tg 57

1.18. JlaiiTe QopMyIHpPOBKY TpPaHUYHBIX YCIOBHH MAJIi HOPMAIbHBIX COCTAaBIISIFOIIMX
BekTOpoB OMIL

1.19. CopmynupyiiTe rpaHUYHbBIE YCIOBUS JJIsl KaCaTebHBIX COCTaBJISIOLUINX BEKTOPOB
OMIL

2. OHeprus u MoutHOCTH DOMIT.

2.1. Chopmynupyiite 3akoH Oananca snepruu s IMIIL.

2.2. Ykaxure PU3NYECKU CMBICH, MPAaBUJIa OPUEHTAIINH, SANHUILY U3MEPEHHS BEKTOpa
[TolinTHHTA.

2.3. Ha3oBuTE OCHOBHBIE PA3HOBUIHOCTH MOLIHOCTEMN.

2.4. llpoananusupyiite 6ananc sHepruu IMII B 3aMKHYTOM TIOCTIEI0BATEIHHOM KOHTYPE
C IOTepsIMU U 6€3 OTEPb.

2.5. Kakue BenTM4YMHBI XapakTepU3yIOT U3MEHEHHUE 3araca DM sSHEpPruu B cucreme?

2.6. KakoB cMbIC] MHUMOM yacTH BekTopa [[oMHTHHTa 1 MOIITHOCTH U3ITy4eHUs?

2.7. Kak onpenensercs Bektop [loiiHTHHra U30TPONTHOTO UCTOYHHKA?



3. Pemienus ypaBHeHuid MakcBeuia npu 3aJJaHHbIX HCTOYHUKAX.

3.1. YUem BoHA OTIIMYAETCS OT KOJICOAHHUS?

3.2. YeMm oTiinuaroTcst BOJIHOBBIE ypaBHeHUs [’ AnambOepa u ['enbmronbia’?

3.3. Cnenyer a1 U3 BOJHOBBIX YPAaBHEHUN HE3aBUCHUMOCTD AJIEKTPUYECKOM M MarHUTHOU
cocTtaBitronmx DMII?

3.4. MoHO 11 cunTath cBeT DM BOJIHON?

3.5. Kakue ympomieHus: BO3MOKHBI B BOJTHOBBIX YPaBHEHUSX IS cpef 6e3 moTepb?

3.6. M0OXHO 71 IO BHY JICKTPUUYECKON WJIM MarHUTHOM COCTaBIISIIOLIEH TIIockoi OMB
ONpEeACIUTh PAcHoJIOKEeHHE Jpyrod cocrapisitomedd DMII n HampaBieHue pacnpocTpaHEHUs
OMB?

3.7. Uro npencrasisier co00il mpocTeiIee peleHne CUCTEMbl ypaBHeHIH MakcBeria?

3.8. JlaiiTe onpeneneHre BOJTHOBOTO (POHTA.

3.9. Tlouemy TIUIOTHOCTh MOTOKA HHEPrUM CGHEPUUYECKOl BOJHBI YMEHBINACTCS MPHU
yIaJeHUH OT HCTOYHHKA JIaXKe B POCTPAHCTBE 03 MOTEePh?

4. TInockue BOJHBI B OJTHOPOHOM cpee.

4.1. Kakue ympouienus B aHanuze OMII naer nonstue «aiockas BoiHa»? B kakux
MPAKTUYECKHX ClIydasx aonyctuMo OMB cuurtath miockoit?

4.2. Yem O0TIIMYAIOTCS OJTHOPOJIHBIE U HEOJHOPOAHBIE MJIOCKUE BOJIHBI?

4.3. Jlatite onpenencane kodddunrentam 3aTyxanus u (pas3sl miockoir SMB.

44. UYem oTnuyaercs BOJHOBOE YHCIO OT KOMIUIEKCHOTO KO3 dUIueHTa
pacnpocTpaHeHHs?

4.5. KakoBa mpocTpaHCTBEHHAs CTPYKTYypa Mmiockoit JMB?

4.6. Kax onpenenuTs HampaBlieHHe pactpoctpanenus DMB?

4.7. Kak ¢ NOMOIIbIO TOHSTHS «TOJIIMHBI MOBEPXHOCTHOTO CJOS» MOXHO OIIEHUTh
MPEUMYILIECTBEHHYIO KOHIEHTpaiuo IMII?

4.8. laiiTe omnpeziesieHre OCHOBHBIM XapakTepuctukam OMB.

4.9. Yem rpy1moBas CKOPOCTh OTIIMYAETCS OT (Pa3oBOii?

4.10. Moxer 1 (ha3oBasi CKOPOCTh UMETh OECKOHEUHOE 3HauUeHue?

4.11. YeM BOJIHOBOE CONPOTUBIICHHE OTIMYAETCA OT XapaAKTEPUCTUUECKOTO?

4.12. SIBngercs nu rpynnoBasi CKOPOCTb CKOPOCTBIO MEPeIauu SHEPTun?

4.13. JlaiiTe onpeneneHnue JUAIEKTPUKA C TOUKH 3peHus Teopun DMIL.

4.14. aiite onpezeneHne NpoBOIHNKA C TOUKH 3peHus Teopun OMII.

4.15. Ykaxure nocnenoarenbHocTs aHanuza OMII u pacnipoctpanenust SMB B cpene ¢
3aJIaHHBIMU TTapaMeTPaMH.

4.16. Yto naet xinaccuduxanus M CBOHCTB cpell B 3aBUCUMOCTH OT tg 07



4.17. Kakue pa3HOBHUIHOCTH JHUDJIEKTPUKOB MOXHO BBIACIUTh B 3aBUCUMOCTH OT
MOJIEKYJISIPHOM CTPYKTYpBI BemiecTBa 1 OM CBOMCTB?

4.18. Ha xakue rpymnbl JeJSITCS BEIIECTBA B 3aBUCUMOCTH OT UX MAarHUTHBIX CBOMCTB?

4.19. YxaxuTe HU3NIECKHe OCHOBBI MUKPOBOJHOBOTO HarpeBna

4.20. CpaBHHUTE XapaKTEPUCTUKU pacnpocTpaHeHuss OMB B qusiekTpukax ¢ MoTepsMH,
0e3 1moTeph U B MPOBOSIINX Cpeaax.

4.21. VYkKaxuTe OCHOBHbIE OCOOCHHOCTHM YaCTOTHOM XapakTEpUCTUKU U JAaiiTe
XapaKTEPUCTUKY MTOBEACHMS UMIIEJaHCa IPOBOJHUKA.

4.22. JlaliTe XapaKTEPUCTUKY 'PAHUYHBIM YCIOBUAM JJISI UACATIBHOTO MPOBOHUKA.

4.23. KakoBbl KpuTEpHUH BBIOOpa MeTaJUIa AJIsl SKpaHUPOBaHUS MTPOCTpaHcTBa oT SMII?

4.24. KakoBbl KpuUTepuH BBIOOpa MeTayuia s jokanuszanuu OMII ¢ MUHHUMaTbHBIME
noTepsAMu?

4.25. Ilouemy rpynmnoByo ckopocts OMB B MeTasuie MOKHO IPUHATH PABHOM HYIIO?

4.26. MOHO JIM UCTIOIH30BATh MUKPOBOJHOBYIO TI€Ub JIJIsi HAarpeBa METAJLJIOB?

4.27. ]Jlaiite XapakTepuUCTHKY TmoOBeaeHUs Kod(pduuuenta 3atyxanuss OMB s
IIPOBOJHMKA U JUAJIEKTPUKA C POCTOM YaCTOTBHI.

4.28. KakoBa yacTOTHas XapakTepucTHKa Kod(pduuueHta (asbl A8 NPOBOAHUKOB U
JIUAJICKTPUKOB?

4.29. Jlaiite ompenenenue noispuzauuu OMB M ykaxkute OCHOBHBIE Pa3HOBHUIHOCTU
HOJIIPU3ALIUH.

4.30. MoxHo mu u3 nByx OMB nuHelHON nomspuzanuu noiayduts OMB kpyrosoii
noJIIpU3auu?

4.31. Moxuno mu u3 nByx OMB kpyroBoil nonspuzauuu noiayuuts OMB nuneitHoN
nosisipu3anuu’?

4.32. AHTeHHa HacTpoeHa Ha npueM OMB onpenenenHoil nonspusanuu. byaer nu oHa
npuHuMath OMB ¢ nonspuzanueii, opToroHanbHONH OCHOBHON?

5. Knaccudukanusa OMII. CkanspHbslii 1 BeKTOpHBIN oTeHnnans OMIL.

5.1. Jlaiite ompeneneHue 3jeKTpoauHaMuyeckuMm mnoteHuuaniam OMIL. Yrto maer
BBEJICHUE 2JIEKTPOJUHAMUYECKUX TOTEHIIUAIOB?

52. C nomOmpBK KAakoro W3 DJIEKTPOJAMHAMHYECKMX IMOTEHIUAIOB MOXHO
0XapaKTepHU30BaTh MOTEHIUAIBHYIO SHEPTHUIO 3aPSAI0B B AJIEKTPOCTATHUECKOM M0Jje?

5.3. Kakoii mnoTeHuIMan CBSi3aH C MOTEHIMAJBHOM DJHEPrHed TOKOB B CIydyae
CTallMOHAPHOI'0 MAarHUTHOTO MOJs?

5.4. KakoBo MeCTO 3JIEKTpOAMHAMUYECKUX MOoTeHIuanoB B Tteopun OMII u Teopuu

aHTeHH?



5.5. [loyeMy mOTEHIIMAIIBI HA3BIBAIOT «3aIa3bIBAIOIIIUMUY?

5.6. MO>XHO JI1 CKaJISIpHBIN MOTEHIMANl HAa3BATh «3JIEKTPOCTATHUECKUM»?

5.7. Ha kakue kiaccbl MOXHO pasaenuts OMIT?

5.8. Jlaiite ompeaeseHUE OCHOBHBIM pa3HOBUAHOCTAM OMII. VYkaxure OCHOBHBIC
ocobenHoctu DM mnporeccoB st DMII pa3TuyHBIX THIIOB.

5.9. KakoBslI yci10Busl IPUMEHUMOCTH F€OMETPUUECKOM ONTUKU ISl aHanu3a OMIT?

5.10. Kakue ynpouienus B ananuze IMII qomyctumsl AJig BeCbMa BHICOKUX YaCTOT?

5.11. Ilpu Kakux ycJIOBHSIX TPUMEHHMO MOHATHE «KBazucTanuoHapuoro OMII»? Kakue
YIPOIICHUS B aHAIM3€ JI0MYCTUMBI JIJIsi KBazucTanmonapHoro OMII?

5.12. Kakoe cxo1cTBO HaOII0OAAETCs B ABICHHUSAX DJICKTPOCTATUKU U MAaTrHUTOCTATUKU?

5.13. Kakue aHanorum CymecTBYOT y CTaTUUECKUX M cTalnoHapHbIX OMII?

5.14. Ilpu KakuX ycIOBHSIX MOXKHO MpeHeOpedb BOJTHOBBIM XapakTtepoM DMIT?

5.15. Kakue npuHIUIUAIBHBIE OTIUYHSI CYIIECTBYIOT MEXAY 3aKOHAMH JIEKTPOTEXHUKU
U JIEKTPOJIMHAMUKN ?

5.16. Ha3zoBuTe OCHOBHbIE JIOMYLICHUS, [O3BOJISIIOIIME MEPEUTH OT 3aKOHOB
JNEKTPOAMHAMUKN K 15 OCHOBHBIM ypaBHEHHUSM D3JIEKTPOTEXHHKH M TEOPUHU DIIEKTPUUECKHUX
Henei.

6. OMB Ha rpanuiie paszuena cpe/.

6.1. Chopmynupyiite 3akoHbl CHEIUTHYCA.

6.2. SIBnAIOTCA JIM 3aKOHBI OTPAKEHUS M TNPEIOMIICHMSI IUIOCKMX BOJH Ha TPaHULE
paszena cpell pyHaaMeHTaTbHbIMU 3aKOHaMU MPUPOJIbI7

6.3. [laiite onpenenenne koddPuimeHTaM oTpakeHus U mpoxoxaeHus. Kakosa obmacts
3HAYEHHUU ITUX BEITHMUUH?

6.4. KaxoBo nosenenne OMB napaiiensHoON NoIsprU3aliy Ha TpaHULE pa3jesna cpen’?

6.5. Oxapakrepusyiite noseaeHue OMB nepneHInKyIsIpHON NOJISpU3aLMU HA T'PAHULE
pazaena.

6.6. YKaxuTe yCcIOBUE COTIIACOBAHUS CPEI.

6.7. Ha3oBuTe ycn0BHsI MOJTHOTO IPOXOKACHHUS.

6.8. HazoBute ycnoBHs MOTHOTO OTPaXEHUS.

6.9. Ilpu kpuTHUecKOoM yrJyie TaJeHUs WcUYe3aeT mpolieamas BoHa. Uto Habmomaercs,
€CJI yroJl MaJieHust 0O0JIbIIe KPUTUYECKOTO?

6.10. Kak usmenstorcs ycioBus npoxoxxaeHus OMB depes rpanuiy pasaena B cpeax ¢
norepsamMu?

6.11. Bo3moxHo 51 monHoe oTpaxeHne OMB OT rpanulbl paszznena AUDIEKTPUKOB C

norepsmMu?



6.12. JlaiiTe onpeneneHue CTosiuel BoJaHE U 00BbsicHUTE ocoOeHHOocTH ee DMII.

6.13. Ilouemy cros;tuas OMB He nepeHOCUT 3HEpruro, XoTs BeKTopsl ee OMII
CYLIECTBYIOT U HE PaBHbI HYIIO?

6.14. Jlaiite onpenenenue u ykaxute oonacts 3HaueHuiit KCB u KbB.

6.15. MOXHO JI1 TTOJIYYUTh CTOSTUYIO BOJIHY M3 O€TyIIHUX BOITH?

7. OCHOBHBIE TEOPEMBI ¥ IIPUHIIUIIBI AIEKTPOAUHAMUKH.

7.1. ChopmynupyiTe yCIoBHE U3ITydeHUs] HA OECKOHEYHOCTD.

7.2. Kakoii cMBICII UMEET TeopeMa €IMHCTBEHHOCTH?

7.3. JlaiiTe XapakTepUCTUKY MPUHIIUITY JBOHCTBEHHOCTH.

7.4. JlaiiTe onpeneneHre NPUHIUMITY B3aUMHOCTH.

7.5. Kakoe 3HaueHue NpUHLIUI B3aUMHOCTH UMEET /ISl TEOPUH aHTEHH?

7.6. laiiTe XapaKTepUCTUKY IPUHIUITY SKBUBAJICHTHOCTH.

7.7. laiite onpenenenue npuHuuny [roirexca.

7.8. Kakue ynpomenuss B aHaimmze OMII BO3MOXHBI C TOMOIIBIO MPUHIIMIIA
CyNEpPIIO3UINH?

7.9. MaiiTe XapakTepUCTUKY IPUHIUITY 3JEKTPOIMHAMHYECKOTO OJ00US.

7.10. IIpuBenuTe MpUMeEpHI IEKTPOANHAMUUYECKH M000HBIX 33/1a4 U CHCTEM.

7.11. Kakoli cMbICH B 3JIEKTPOIMHAMUKE UMEIOT MATHUTHBIE TOKU U 3apsi/ibl?

7.12. Yto naet BBeAeHUE B cucTeMy ypaBHeHUN DMII MarHuTHBIX UCTOYHUKOB?

8. Nznyuenne DMIL.

8.1. IIpuBenuTe NpUMeEpHl «BPEIHOTO» U «II0JIE3HOI0» U3IIYYECHHUS.

8.2. laiiTe XxapaKTepUCTUKY 30HAM U3JIyYEHUs] AHTECHHBI.

8.3. Vkaxute ocodbennoctu OMII B nanbHel 30He.

8.4. Kakue ynpolieHus B aHaJIn3€e AaeT NPUOIIIKEHUE JalbHEH 30HbI7

8.5. Kak omnpenensercst pacCTossHUE AabHEN 30HBI?

8.6. Ha xakue cocrapinstomue AensT kommiekcHyto J{H?

8.7. OnumuTe OCHOBHBIE PA3HOBUIHOCTH 3JIEMEHTAPHBIX U3TydaTesnei.

8.8. Kakue mnpubnmxeHuss HUCHONB3YIOT TNpu ompeneneHun OMII sneMeHTapHBIX
U3JIydarelen.

8.9. laiite xapakrepuctuky DMII snexrpuueckoro nunoss. Onummure JH.

8.10. Haimite xapaktepuctuxy DMII qunons ['epia B OmmxHEH 30HE.

8.11. Jlaiite xapakrepuctuky OMII anekTpuueckoro qUmoss B JajdbHEHN 30HE.

8.12. JlaiiTe XapaKTEpUCTUKY CBOMCTBAaM JIEMEHTApHbIX U3iydareneid. Onummre J(H.

8.13. [laiiTe onpenenenyre CONpOTUBICHUIO U TPOBOAUMOCTH U3ITyUEHHUS.

8.14. YkaxxuTe OCHOBHBIE OTJIMYMSI MATHUTHOTO JIUIOJISI OT AJIEKTPHYECKOTO.



8.15. Kak peanuzyercst MAarHUTHBIN JUTOJb B TPAKTUUYECKUX KOHCTPYKIUAX ?

8.16. Ilouemy pamMKu C TOKOM HE U3JIy4arOT B OCEBOM HaIlpaBJIEHUN?

8.17. Haiite xapakrepucTuky wuznydarento [roiirenca. Omummute ocobennoctu JIH
n3nyyarens [roirexca.

8.18. OOBsichuTe oTIMuUsA B A(H(PEKTUBHOCTH HUBIYYCHHs JIBYXIPOBOIHOH JIMHUM W
BUOPATOPHOI aHTEHHBI.

8.19. O0bscHuTe, Kak LC-KOHTYp caenarh n3aydyaroueil CHCTeMO.

9. OMB B aHM30TpPONHOM Cpee.

9.1. MaiiTe onpeneneHrne aHu30TpOnHOM cpeabl. [IpuBeauTe npuMepsl TaKUX Cpel.

9.2. aiiTe onpeneneHrne rTupoTPOIHOM CPEIbL.

9.3. Yto Takoe npo0JIbHBIN (eppOMarHUTHBIN pe30HAHC?

9.4. Naiite onpenenenue 3pdexry Dapanes u nocrossHHon Dapases.

9.5. Onummre cBoiicTBa OOBIKHOBEHHOM U HeoObIkHOBeHHOW OMB B momepedHo-
HaMarHW4eHHOM (eppure.

9.6. laiiTe xapakTepucTHKY noBefieHns Bekropos DMII B peppure.

9.7. Jaiite onpenenenue nonepeyHoro (eppoMarHuTHOTO pe3oHaHca.

9.8. Onumute 3¢ dext Korrona — MyroHa.

9.9. YVkaxxute BO3MOKHbIE IPUMEHEHMSI aHU30Tponuu GpepputoB B TexHuke CBY.

10. [onsitue o audpaxuu SMB.

10.1. Maiite onpeaeneHue sBICHUIO TU(pakium.

10.2. JlaiiTe XxapakTepUCTUKY OCHOBHBIM METOJIaM PELeHUs 3a1a4 AU paKIum.

10.3. KakoBbI ipeiesibl MPUMEHUMOCTH METOIa TEOMETPUIECKON ONTUKH?

10.4. Kakue ocoOeHHOCTH UMEET METO/1 (PU3NUECKON ONTUKU?

10.5. aiite onpenenenue 30HaM OpeHens.

10.6. Kakue ocobennoctu umeet nudppaxuus Opaynropepa?

11. OcHoBHble pazHoBugHocTu JIII. OOmne cBONCTBA BOJIH, pacHpOCTPaHSIOIIUXCS B
JIIT.

11.1. HaiiTe onpeneneHue HApPaBISOLIMM CUCTEMAM.

11.2. Kakue oTiIMuus UMEIOT PETYJISIPHBIE U HEPETYJISIPHBIE JINHUN?

11.3. Kak knaccudunupyrores Hanpasisemble OMB?

11.4. Kak MOXHO HCIOIB30BaTh CBA3b MEXJIYy IPOJOIBHBIMH W IONEPEYHBIMU
KOOpAMHAaTaMHU IIPY aHaJIM3€ HanpasisieMblx OMB?

11.5. Haiite onpenenenue T, E, H u TtubpunnHbmM BoIHAM.

11.6. Ha xakue TUIBI MOKHO PAa3JeNNUTh JUHUU NEPEIadu 10 KOJIMYECTBY HE3aBUCUMBIX

MPOBOSIINX MTOBEPXHOCTEN?



11.7. [laiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY MAPAMETPOB JMHUM TMEepeadyd OCHOBHBIX
KJIACCOB.

11.8. Kakue pa3sHOBUAHOCTH BOJTHOBOJIOB MIPUMEHSIOTCS B PAIUOTEXHUKE?

11.9. laliTe xapakTepuCTUKY pacripocTpaHeHusi OMB B 0JTHOCBS3HBIX BOJHOBOIAX.

11.10. [aiite XapaKTepUCTUKy 4YaCTOTHOW 3aBHCHMOCTH TpymnmoBod u (a3oBoit
CKOpPOCTEW B OJTHOCBSI3HBIX BOJIHOBOJAX.

11.11. Otnuyaercs v JyIMHA BOJIHBI TeHepaTopa oT JinHbel OMB B BostHOBOIE?

11.12. Yem orpaHuuMBaeTcs YpOBEHb II€peaBa€MON MOIIHOCTA B OJHOCBSA3HBIX
BOJIHOBOJAX”?

11.13. Yem orpannuuBaetcs paboyast ojioca 4acToT OJHOCBSA3HBIX BOTHOBOIOB?

11.14. Kakoii TUII BOJIH SBJISIETCS OCHOBHBIM B IIPSIMOYTOJIbHOM BOJIHOBOj1E?

11.15. [Touemy paGouuii 1 OJHOMOAOBBII TMANa30HbI YACTOT PA3TUYAIOTCS?

11.16. Kakoii TvI BOJIH SIBJIIETCS OCHOBHBIM B KPYIJIOM BOJIHOBOJE?

11.17. Kakue THUOBI MOJ KpYIJIOIO BOJIHOBOJA HAXOJAT NPAKTUYECKOE MpUMEHEHHE?
Kakue Monpl cienyer ucnoiab3oBaTh Uil nepegaun OMB 1o kpyrioMmy BOJHOBOJY C
MUHHUMAaJIbHBIM 3aTyXxaHuem?

11.18. Kakne gocTOMHCTBA UMEET ILIUIITUYECKUNA BOJTHOBOI?

11.19. Kakue nocronHcTBa MMEIOT BOJIHOBOIEI [1-1 H-00pa3noii popmel ceuenus?

11.20. OnuummTe YaCTOTHYIO XapaKTEpUCTUKY MOBEAEHUS 3aTyXaHUs OCHOBHBIX THUIIOB
BOJIH B O/THOCBSI3HBIX BOJTHOBOZAX.

11.21. CpaBHHUTE OAHOCBA3HBIE BOJHOBO/BI C APYTUMHU TUIIAMU JIMHUH MepeIayn.

11.22. Ouenure aucnepcuro XxapakTepuctuk OMB B 0JTHOCBSI3HBIX BOJIHOBO/IAX.

11.23. Kak BbIOMpaIOT IpSIMOYTOJIbHBIM BOJTHOBOJ Ha 3aJaHHBIN JUAa30H 4acToT?

11.24. OnummnTe KOHCTPYKIIMHM OCHOBHBIX JIMHUM repenadu T-BOIHBI.

11.25. 3anummute ¢GopMynbl Ui BBIYMCICHHUS BOJHOBOTO CONPOTHBICHHS JIMHUHN
nepenayu T- BOJTHBI OCHOBHBIX THUIIOB.

11.26. Onumute pacupenenenne OMII B mpocTpaHcTBe MMHMM nepenadu T-BOHBI.

11.27. Ilosicaute GU3NUECKU CMBICT MOHATUI TOKAa M HANPSHKEHUS B JTMHUAX NEpeaadu
T- BOIHBI.

11.28. JlaliTe CpaBHHUTEIBHYIO XapaKTEPUCTUKY I1apaMETPOB KOAKCHAIBHOW H
JBYXIPOBOJHOW JINHUM.

11.29. Kakue 10CTOMHCTBA UMEET JBYXIIPOBOIHAS JIUHUS B BUIE «BUTOM Mapbi»?

11.30. HazoBUTE OCHOBHBIE Pa3HOBUIHOCTH MOJOCKOBBIX JMHUH. JlaliTe CpaBHUTEIBHYIO

xapakrepuctuky CIIJI u MITJL



11.31. Kaknue 0COOEHHOCTH MMEIOT MHOTOCBsI3HbIe JIMHUHU? Kakoe BIUSHME OKa3bIBAeT
CHUH(A3HOCTh WM NPOTUBO(A3HOCTH BO30YXIEHUS MPOBOAHUKOB CBSI3aHHBIX JIMHUI? YKaxuTe
OCHOBHBIE Pa3HOBHIHOCTH U 00J1aCTh MPUMEHEHUSI MHOTOCBSI3HBIX JIIT.

11.32. Tlo xakuM KpHUTEpUSM BBIOMPAIOT ZC KOAKCUAIbHBIX JUHUK? Jlns Kakux
pPaIMOTEeXHUYECKUX Lee HCIOJB3YIOTCS KOAKCHAIbHbIE Kabenu C XapaKTepUCTHUYECKUM
conpotusiienueM 50 u 75 Om?

11.33. OnummMre KOHCTPYKLIMIO M TPUHIMII paboThl cBeToBoja. Kakoe ¢usmueckoe
SBJICHUE TOJI0KEHO B OCHOBY pabOThI CBETOBO/IAa U AUDJIEKTPUUECKOTO BOJTHOBOA?

11.34. HazoBute ocHoBHbIe pazHoBuaHOCTU OB. CpaBuute xapaktepuctuku 3tux JIII ¢
xapakrepuctukamu JII1 nqpyrux xnaccos.

11.35. Kakue 1ocTOMHCTBA UMEET TPaJIMCHTHBIN CBETOBOI?

11.36. YUeM oTimyaroTcs XapaKTE€pUCTUKHA OJJTHOMOAOBBIX U MHOTOMOI0BbIX OB?

11.37. Ha3oBuTe OCHOBHBIE BUBI JUCIIEPCUU B cBeTOBOJax. JlaiiTe pekoMeHAaluu 1Jis
ymenbleHus aucnepcuu B BOJIC.

11.38. OnuiuTe KOHCTPYKLHIO U HPUHLUI pabOThl JUAJIEKTPUYECKOIO BOJIHOBOJA.
Onummre npuHIMN padboThl JUHUM ['y0o, MiIaHapHBIX BOJHOBOMAOB. JlaiiTe CpaBHHUTEIHHYIO
XapakTepuCcTUKy OCHOBHbIX THNOB JIII moBepxHOCTHBIX BOJIH. Kakue THIIBI BOJIH SABIISIFOTCS
OCHOBHBIMH B JIAHHBIX JINHUSAX?

11.39. [aiite onpenenenue HeperyasipHoctsiMm B JIII.  Onwumure  BIusHUE
HeperyJsipHocTell Ha pacnpocTpanenue OMB B JITI?

11.40. OnumuTe siBIeHUE TpaHC(HOPMAIIUN CONMPOTUBIICHUHN B IMHUM NIEpeaayH.

11.41. Onumurte moBeJeHUE COMPOTUBIICHUS JTUHUH MIPU €€ KOPOTKOM 3aMbIKaHHH.

11.42. Onumurte nMoBeJeHUE COMPOTUBIICHUS PA30MKHYTOM JIMHUH.

11.43. TaiiTe onpezaeneHre CBOUCTBY YeTBEPTHBOIHOBON TpaHC(HOPMALIUH.

11.44. Kak otpaxenust OMB ot Harpy3ku BiAustoT Ha xapaktepuctuku JII1?

11.45. IlpuBenuTe npuMepbl S3KBUBAJIEHTHBIX €MKOCTEN U MHIYKTUBHOCTEH B JINHUSX.

11.46. [laitTe onpeaeneHne 1eKOMIIO3UIINN, MAaTPUIIAM PACCESHUS U TIEpeIadH.

11.47. Haiite onpenenenue u oobicHute ocodbenHoctu DMII crosueir DMB. Ilouemy
HEeXeNaTelbHO NnosiBieHue ctosiueid OMB B nunun?

11.48. [daiite onpenenenne u ykaxkure oomacts 3HaueHnit KCB u KbB.

11.49. Onumure Metoauky padoTsl ¢ nuarpamMmmoii Cmuta — Bosbnepra.

12. O6beMHBIE PE30HATOPEI.

12.1. aiite onpeaeneHue 00beMHOMY PE30HATOPY.

12.2. Tlepeuncnute OCHOBHBIE THITBI 00BEMHBIX PE30HATOPOB.

12.3. CpaBHute 00beMHbII pe3oHaTop ¢ LC-KOHTYpOoM.



12.4. Kak omnpezensercst 1o0OpOTHOCTh 0OBEMHOTO pe30oHaTopa’?

12.5. Ha3oBuTE OCHOBHBIE TapaMeTPbl 00bEMHBIX PE30HATOPOB.

12.6. Uem HarpyxeHHasi JOOPOTHOCTh OTJIMYAETCS OT COOCTBEHHOM?

12.7. Kakue cmocoObl BO30YXIeHHSI 00BEMHBIX PE30HATOPOB BaM MU3BECTHBI?
12.8. Ha3oBUTE OCHOBHBIE TUIIBI OTKPBITHIX PE3OHATOPOB.

12.9. Kak HaKkariauBaeTcs SHEPTHs B OTKPBITHIX PE30HATOPAX?

12.10. Kak onpeznenstoTcs pe30HaHCHBIE YaCTOThl 00bEMHBIX PE30HATOPOB?
12.11. Kakue ocoO€HHOCTH UMEIOT (epPPUTOBBIC PE30HATOPHI?

12.12. Kak u3 peryasipHO#l JIMHUM MOXHO cJieJiaTh 00beMHBIN pe30HaTop?

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJIbLHOW y4eOHOW JHTEPaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CUUILTHHBI (MOLYJIfA).
5.1 OcHoBHas JuTepaTypa:
1. AJA. T'puropseB OnekTpoauHaMHMKa M MMKPOBOJIHOBas TexHUKa. YueOHuk - CIIG.:
UznarensctBo Jlaub, 2007 — 704c¢. https://e.lanbook.com/book/118
2. Bacumnmuua WM. MukpocTpykTypa 3JI€KTPOMAarHUTHOTO Mo, (u3nuecKkue
BeJIMUYMHBIL: YuebHoe nocodue. — Apxanrensck: M CADY, 2014
3. [Tanactok 1O.H., ITynoBkun A.Il. DnektpomaruuTtHsele nosst: YueGHoe nocodue. —
Tam60B: U3pgarensctBo ®I'BOY BIIO «TT'TY», 2012
4. MypomuesB J.}O. DnekTpoauHaMuKa U pacrpocTpaHEeHHe PaJUoBOJIH: YueOHoe rmocodue. —
Tam60B: U3patensctBo ®T'BOY BIIO «TI'TY», 2012 https://e.lanbook.com/book/50680
5. Mypomues J.10., benoycoB O.A. TexHuueckas 31€KTpoAHMHAMMKA: YueOHOe mocodue. —

Tam60B: Uznatenscro ®T'BOY BIIO «TI'TY», 2012 https://e.lanbook.com/book/50680

5.2 lonoJIHUTeIbHAS JIUTEPaTypa.

1. B.B. 3anopoxen, H.A. SIxoBenko. BosHOBBIE TpoliecChl M KBaHTOBas paanodu3uKa.
JlaGopaTtopHubiii pakTukyM. Jlonmymeno MunucrepctBom oOpazoBanus PD B kauectBe
yueOHOro MmocoOus Ui CTYIEHTOB BBICHINX YYEOHBIX 3aBEICHUN, OO0yUJaIOUIUXCS I10
HanpasieHul0 Pusuka u crnenuanpbHocTed @usnka. Ousznka U TEXHUKA ONTUYECKOU
ces3u. Kpacuomap. 2001. — 172c.

2. @ampkoBckuit O.M. Texuuueckas snextpoanHamuika: ydeOHuK. — CIIB.: Jlans 2009
https://e.lanbook.com/book/403

3. PammomsmepurensHas anmaparypa CBY u KBY. VY3noBas u snemeHTHas 0as3bl.
KonnextuBnast monorpadus / IToxg pen. A. M. Kyapsisuesa. - M.: Paanorexuuka, 2007.
—208 c.



4. WeanoB A.E. DnexkrpoaumHamuka: yueoHuk. — M.: KHOPYC 2012
5. barpiruna B.B. C60pHUK 3a/1a4 110 3JIEKTPOJMHAMUKE U CIICIIMATILHON TEOpUHU
oTHOcuTenbHOCTH: yaeOHoe mocooue. — CIIb.: Jlanp 2010
https://e.lanbook.com/book/544
6. ITumenos lO. B. JIuneitHas MakpoCKONMYeCKas IEKTPOAMHAMHUKA. BBOIHBIN Kypc 11
pannoU3NKOB U UHKEHEPOB: yueOHoe mocobue. — lonronpyansiii: MaTemiext 2008
1. A.B. Bonoapko. D1eKTpOMarHuTHbIE MOJIS U BOJHBL. Y4. ocoOue B 2-X 4acTsx/
Boponex., MexayHap. MH-T. KOMIIbIOT. TeXHooruit 2008.
8. Joxypunckuit K. b. MuHHaTIOpHBIE KOAKCUAJIbUbIC PAJTMOKOMIIOHEHTHI IS
mukposniekTponrkn CBY. Mocksa: Texnocdepa, 2006. - 216 c.
9. Uepnymenko A.M. Konctpyuposanue s3xpanoB u CBY ycrpoiicts. M., Poauo u
cBsa3b. 1990. —352c.
10. FO.I1. I'pumve u ap. Paanorexuudeckue cucteMbl. M., Beicur. mk. 1990. — 496¢,
11.  TI'.H, Becenos u ap. MukpoanektponHsie ycrpoiictea CBY, M,, Beic. Tk. 1988.
—280c,
12. Tunpaen6ypr B.b., Munnep M.A. COopHUK 3a/1a4 110 3JIEKTPOIMHAMUKE: yueOHOe
nocob6ue. — M.: ®@uszmatiur 2001
13. B.B., 3amopoxen, B.A, Hukutun, H.A. SIkoBeHko, OCHOBBI painopU3NIECKUX
MeTo10B uccnenoBanuid. JIad. Pabotsl. 4.1. Kpacnonap. 1998. — 80c.
14.  B.B. 3anopoxen, B.A. Hukutun, HA. SlkoBeHko. OCHOBBI paino(pU3UUECKUX
MeTo10B rccnenoBanuid. J1ab. Pabotel. 4.2. KpacHomap. 2000. — 55¢.
5.3. [lepuoanyecKkue U3IaHNUS.
1. B mupe Hayku.
. U3Bectust BY30B. Cepusi: Pagnodusuxa.
. U3Bectusa BY3oB. Cepus: Pagunosnexrponuxa.

. U3Bectusa BY3os. Cepus: ®usuka.
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4

5. Ycnexu ¢pu3nuecKux HayK.
6. ®usuka. Pedpepatusnsiii xxypnan BUHUTU.

7. DNEeKTpOMarHUTHbBIE BOJIHBI U DJIEKTPOHHBIE CUCTEMBI.

8. DIIeKTpoHUKA.

9. Onexrponuka. Pedeparusnsiii xypuan BUHUTU.

10. DnekTpoHUKa: HayKa, TEXHOJOTHS, OU3HEC.

6. Ilepeyenr pecypcoB  HH(POPMALHOHHO-TEIEKOMMYHHKALMOHHOW  ceTH

«HTEepHET», HEOOXOAUMBIX /IJISi OCBOEHU S JUCHUIJIMHBI (MOLYJIs).

1. http://www.edu.ru/ (Exutoe okHO 10CTyIIa K 00pa30BaTeIbHBIM Pecypcam).



http://www.edu.ru/

2. http://www.edu.ru/db/portal/sites/res_page.htm (denepanbHbiii 00pa3oBaTeIbHBIN

HopTa)

3. http://www.scientific.narod.ru/literature.htm (Karasor Hay4HbIX pecypcoB)

4. http://www.sci-lib.com/ (bosbias Hay4Has OuOIHOTEKA)

5. http://www.ph4s.ru/books_tehnika.html (Pa3men «Texuuueckue HayKu

(pamuoTeXHHKA, PaIMOICKTPOHUKA, SJICKTPOHUKA, CXEMOTEXHHUKA, MOTYIPOBOHIUKOBAS
JIEKTPOHMKA | JIP.» oOpazoBarenbHoro nmpoekra A.H. Bapruna «®u3uka, Xumusi, MaTeMaTHKa
CTYJEHTaM U HIKOJHUKAM))

6. http://www.rsl.ru/ (Poccuiickas rocyaapcTBeHHas OMOIMOTEKA)

7. http://www.nlr.ru/(Poccutickas HalfmoHaabHast OMOIMOTEKA)

8. http://www.benran.ru/ (bubmaroreka PAH mo ecrecTBeHHBIM HayKam)

9. http://www.gpntb.ru/ (T'ocynapcTBeHHas MyOIMYHAsS HAYYHO-TEXHUYECKAs
OubIMoTEKA)

10. http://www.skrutka.ru/sk/tekst.php?id=19 (Onnaiin pacuer 0OMOTOK

Tpanchopmaropa)

11. http://www.club155.ru/ (Kity6 155 — pa3HooOpa3sHbie MaTepHaIbI 110

MPOrPaMMHUPOBAHUIO U CXEMOTEXHHUKE)

12. http://www.radio-stv.ru/radio tehnologii-radio-programm/raschet-mostovogo-

vyiprjamitelja (TTporpamMma yist pacueTa MOCTOBOTO BBITIPSIMHTEIs)

13. http://www.soel.ru (;xypuaan CoBpeMeHHas 2IEKTPOHHKA)

14. http://www.adcomlogod.narod.ru (caiiT HHTEpaKTHBHOW TOAICPKKH MPOBEICHHUS
71a00PaTOPHBIX U CAMOCTOSITENIbHBIX PA0OT MO IUCHUIUIMHE)

7. MeroanyecKue yKa3aHHsl 51 OOYYAIOUIMXCH 1O OCBOCHHUI0 THCHHUILIMHBI
(monyns).

Ha camocrosTenbHyro paboty crTyaeHToB otBomutcs 40% BpemeHH OT 0OIei
TPYJAOEMKOCTH  JAHUCIAILTHHBL COmnpoBOKICHHE CAMOCTOSTEIBHONW pabOThl  CTYICHTOB
OPraHU30BaHO B CICIYIOMNX GopMax:

CamocrosTenbHas paboTa MpU3BaHa 3aKPEMUTh TEOPETHUCSCKUE 3HAHUS U MPAKTHICCKHE
HABBIKH, MOJYYCHHBIC CTYACHTAMH Ha JICKIHSX, MPAKTHYSCKUX U J1a0OPATOPHBIX 3aHSATHSX.
Kpome TOro, 4acte BpEeMEHH, OTIYIIEHHOTO Ha CaMOCTOSTEIbHYIO paboTy, MOJDKHA OBITh
HCITOJIb30BaHA HA OCBOCHHME TEOPETHYECKOT0 MaTephalia Mo JUCHUIUIMHE W Ha MOJATOTOBKY K
71abOpaTOPHBIM 3aHSTHSIM.

ComnpoBOK/ICHHE CaMOCTOSTENIBHOW PabOThl CTYICHTOB OPTraHU30BaHO B CICIYIOIIMX

dbopmax:


http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scientific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.ph4s.ru/books_tehnika.html
http://www.rsl.ru/
http://www.nlr.ru/
http://www.benran.ru/
http://www.gpntb.ru/
http://www.skrutka.ru/sk/tekst.php?id=19
http://www.club155.ru/
http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-vyiprjamitelja
http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-vyiprjamitelja

- BBINOJHEHUE JIONOJHUTENbHBIX 3aHATUH B JabopaTopHbIX paborax. Ilo wnrToram
BBITIOJIHEHUS KaX/101 1a00paTopHOi pabOThl CTYIEHT COCTaBIsIeT MOAPOOHBINH OTYET, ONUPAsICh
Ha KOTOPBIN JIOJDKEH B Oecezie ¢ ImpenoaBareseM MpoAeMOHCTPHPOBATh 3HAHHE TEOPETUIECKOTO
U DKCIIEPUMEHTAIBHOr0 Marepuana. [IpoBepka 3HaHUHI CTyJeHTa OCHOBaHAa Ha KOHTPOJBbHBIX
BOIIPOCaX,

- BBIIIOJIHEHUE JIOMAIIIHUX 33JaHUN HA IIPAKTUYECKUX 3aHATUSAX,

- yCBOEHHE, JOINOJHEHWE M BHHMKAHWE B pazOUpaeMble pa3fesbl JUCHUIUIMHBI TPH
IIOMOLIY 3HAHWM, ITOJIy4a€MBIX IIOCPEICTBOM M3YyUEHUS PEKOMEHYEMOM JINTEPATYPHI,

- KOHCYJIbTAllUH, OPIraHU30BaHHbIE U1 Pa3bACHEHUsI IPOOJEMHBIX MOMEHTOB.

1. VYpaBHenuss Makcsesuta. I paHu4YHBIE YCIOBUS I BEKTOPOB 3JIEKTPOMAarHUTHOTO
[0JI1 HA TPAaHULE pa3jiena JBYX Cpell. DJIEKTPOMArHUTHOE IO0Ji€ B MOJIAPU3YIOLIEHC cpele U
pellleHue ypaBHEHHUs B3KOCTH. [Ipumepbl pemeHus 3ajgad 2JEKTPOAMHAMUKM HAa TPAaHULE
paszena IByX Cpell. DJIEKTPOCTATUYECKOE IOJIE U JIEKTPUYECKOE I0JIE B IIPOBOASILEH CpEXE.
MarnauTtHoe nojie — 26 4acos;

2. [lepeMeHHOE 3JIEKTPOMArHUTHOE TM0OJIE€. ODJIEKTPOJMHAMUYECKHE MOTEHIUAJIbI.
OHeprus 3JIEKTPOMarHuTHOro mnoss. IlepeMeHHOe 3JIEKTPOMArHMTHOE IOJIE€ B IIPOBOASILEN
cpefe M HuAealbHOM AMIeKTpuKke. OOIMe BONPOChl CBEPXBBHICOKOYACTOTHBIX IMEpearoIuX
auHUM. PacnipocTpaHeHne 3JeKTPOMarHUTHBIX BOJIH B IPSIMOYTOJIBHOM M KPYIJIOM BOJIHOBOJAX
— 22 yaca;

3. 3amemnstomue cucrembl. OOmue cBOMCTBa 3aMeaneHHbIX BOJH. Ilosbie
pe30HaTOpBl M OmNpejeieHne ux mnapamerpoB. OONacTH NMPUMEHEHUs IOJIBIX PE30HATOPOB U
3aMeJUISIIOIINX cucTeM. MeToJ SKBHBAJIEHTHBIX CXEM /I aHajiu3a HEOJHOPOAHOCTEH B
BOJTHOBOJ1aX. [IpumMeps! pacueTa HEOTHOPOIHOCTEH - 46 YacoB,

4. KoadduuneHnt orpaskeHHs: U CBOMCTBA CTOSYMX BOJH. METOJbI COIJIaCOBAaHUS
pa3IMYHBIX KOHCTPYKLMUH 3JEKTPOAMHAMHYECKUX CHUCTEM C BHEIIHMMHM MOJIBOASLIMMHU
BBICOKOYACTOTHBIMU JIMHUSAMHU Tiepefad. MeToJbl aHajlu3a CIIOXKHBIX CBEPXBBICOKOYACTOTHBIX
neneil. — 42 yaca.

IIpumepHBbIii IepeYeHb BONPOCOB K IK3aMeHY 110 BCeMY KYPCY AJIsl CAMONIPOBEPKH

CTYAEHTOB.
1. Bo30yxaenue u anekTpudeckasi IpOYHOCTh BOJTHOBOIOB.
2. [Totepu B BOTHOBOIAX.
3. CrpykTypa nosist v 31topsl BoJiHbI TUIIa Hig B IPAMOYTOIbHOM BOJIHOBOJIE.
4. Tunsl BOJH B BOJIHOBOJAX MPSIMOYIOJIBHOTO MONEpPEYHOro ceueHus. Kpurnueckas

JJIMHA BOJIHBI.

5. CaoiicTBa JAUCIICPCHBIX BOJIH B MUKPOBOJHOBBIX IIEPCAAIONIUX JTUHUAX.
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7
8.
9

10.
11.
12.
13.
cucreMax.
14.
15.
16.

CtpyKTypa Mo ¥ 3IIOPHI BOJIHBI THITA Eg1 B Kpyriiom BOTHOBOIE.
CoOcTBeHHas U HarpyxeHHasi TOOPOTHOCTb MOJIBIX PE30HATOPOB.
[lepenaua sHeprum 1o BosiHOBoaM. [IpoOrBHOE HanpsKEeHUE.
Turer koneOaHMi OJIBIX PE30HATOPOB U 00JIACTH UX TPUMEHEHHS.
OCHOBHBIE XapaKTEPUCTUKH 3aMEJISIOMINX CHCTEM.

OO01ue cBoiicTBa 3aMEITICHHBIX BOJIH.

Pemienne BOJTHOBOTO ypaBHEHHS VIS 3aMEIISIOIINX CUCTEM.

CsoiicTBa IIPOCTPAHCTBCHHBIX TAapMOHHK B IMEPHUOAUYCCKHUX 3aMCAJIAIOMINX

CaolicTBa 3aMeJIAONIEH CUCTEMBI TUIIA «TPEOEHKaY.
CaolicTBa 3aMeIAIOIIEN CUCTEMBI TUIIA «CIIUPAJIb).

9J'IeKTpOCTaTI/I‘leCKOC II0JIC. CKaJ'IHpHBIﬁ IHOTCHL MAJI. ypaBHeHI/Ie JJIA

BBIYHCIICHHA CKAJLIPHOI'O IIOTCHIIMAJIA.

17.

dopme.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

3aKOHBI 3JEKTPOMATHUTHOTO TIOJNSI B HWHTETPaIbHOM W 1uddepeHIrnaaIbHON

[TapameTpsl monbix pe3oHaTopoB. CoOCTBEHHAs! U HATPYKEHHASI JOOPOTHOCTbD.
DIIEKTPUUYECKOE I0JI€ B MPOBOASAIICH cpefie. DHEPIHsl JIEKTPUUECKOrO MOJIs.
[Tosie B HECOBEPIIEHHBIX JUAJIEKTPUKAX. Y PAaBHEHUE BA3KOCTH CPEJIbI.
IlepemenHoe anexkTpoMarHuTHoe noje. Teopema YmoBa-lloiimaTHHTA.
IlepeMeHHOE 3IIEKTPOMAarHUTHOE TOJIE. DJIEKTPOIMHAMUYECKHUE TOTCHIINATIBI.
HeonHOpoAHOCTH B BOJTHOBOJAX U METOJ] SKBUBAJIECHTHBIX CXEM.
KoaddunnenT orpaskeHus U BONpPOCH! COINIaCOBaHUS BOJIHOBOJIOB.

CBolicTBa AMCTIEPCHBIX BOJH MUKPOBOJHOBBIX JIMHUN NEepeay.

MarnuTtHoe nojue. BeKTopHBIi U CKalsipHbINA TOTEHIIMAIbl MATHUTHOTO MOJIS.
ITepeMeHHOE 2IEKTPOMArHUTHOE 110JIE€ B IPOBOJAIIEH CPELE.

[TlepemeHHOE 37IEKTPOMAarHUTHOE T0JI€ B MI€ATbHOM JAUIJIEKTPUKE.
KoaddurmenT orpaxenus u cBONCTBA CTOSTYMX BOJIH.

HepI/IOIlquCKHe 3aMCIOJIAIOINE CUCTCMBEI. HpOCTpaHCTBeHHBIC rapMOHHKH.

8. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIl, MCIOJIb3yeMbIX MPHU OCYIECTBJICHUH

00pa30BaTeJbLHOI0 NMPoLecca No AMCHUILInHEe (MO1YJII0).

1. Onepanmonnas cucrema MS Windows u Linux.

2. GNU nemonaket nporpammsl CAITP Micro-Cap.

3. UuTerpupoBaHHOe 0(UCHOE MPUIIOKEHHE.

4. T1O nnst opraHu3aIuy yrpasisieMoro u 6e3omnacHoro gocrymna B UHTepHer.



5. GNU w/mm GNL makersr:

CBOOOMHO PaCHpPOCTPAHSIOIIUECS TPOTPAMMEI

monenupoBanus CBY yctpoitctB MMANA, RFSimm99, smithchart.

6. Ilporpamma ynpasnenust Graphit P4AM Bepcus 2 (pupma «MUKPAHY).

7. sMynaTOp BeKTOpHOro ananmzaTtopa neneir COM-npaiiBep Bepcuu 1.2.16. (dupma

«MUKPAH»).

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

6333, H606XOL[I/IMaH AJIst OCYIIECTBJICHUA

00pa3oBaTeILHOIO MpoIecca Mo AUCHHUIINHE (MOTYJII0)

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTLIMHBI

No Bun pabor
(MomyJsl) M OCHAIIEGHHOCTD
1. Jlexumonnsble 3anatuss | Aynuropusa 209C, ocHalleHHAs] UHTEPAKTUBHBIM ITPOEKTOPOM
Y MarHUTHO-MapKEPHOMN JOCKOM.
2. Cemunapckue 3anatust | Aynqutopun 230C, 317C ocHaiieHHblE MarHUTHO-MapKEepHOU
JIOCKOU
3. JlaGoparopHbie Jlabopatopus 205Ca, ykoMIuieKTOBaHHasi OOOpYIOBaHHEM
3aHATUS HE0OXOAMMBIM ISl POBEJICHUS J1a00paTOPHBIX paboT
4. Kypcosoe Aynutopus 311C, ocHaiieHHass KOMIbIOTEPHOW TEXHUKOH C
MIPOCKTUPOBAHHE MOAKIIOYeHHEM K cetu MuTepHet
5. ['pynnioBsie Aynutopust 311C, ocHaleHHass KOMIBIOTEPHOW TEXHHUKOH €
(MHAMBUAYATIbHBIE) NOJAKII0YeHHEM K ceTu MHTepHet
KOHCYJIbTaIlMU
6. Texymmit  koHTpousb, | Aynutopusa 311C, ocHameHHass KOMIBIOTEPHON TEXHUKOU C
IIPOMEKYTOUHAs MOAKIIOYEHUEM K ceTu IHTepHeT
aTTecTalus
7. CamocTosiTenpHas Aymutopus 311C, ocHamieHHass KOMIBIOTEPHOM TEXHUKOU C
paboTta BO3MOXKHOCTBIO ~ NopaxmoueHuss k  cetw  «MHTepHEeTY,
OpOrpaMMOIl  DKpPaHHOTO YBEJIMYEHUS U  0OecreueHHbIH

JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMAITHOHHO-00pa30BaTEIIbHYIO

Cpe/ly YHUBEpCHUTETA.




