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1. Henu u 3a1a4n U3yYeHUs: JUCHUILJIMHBI (MOIYJIs).

1.1 Heap AMCHMUIIMHBI: U3yYEHHE CTYJEHTAMH OCHOB TEOpPUHU 3JIEKTPOMArHUTHOIO
noJisi, (opMHUpPOBaHHE 3HAHWM M HABBIKOB pacyeTa AJIEKTPOMArHUTHOTO MOJS B Pa3IMYHBIX
cpelax U MapaMeTpOB PACIPOCTPAHSIIOIIMXCS BOJIH, 3aKOHOB OTPAXEHUS M MPEIOMIICHUS BOJH
Ha IpaHuUle Cpell, U3yuyeHUuEe METOJIOB aHajHM3a U pacyera mapaMeTpoB JuHuM nepenaun CBY,
PE30HATOPOB U (PMUIBTPOB, 3HAKOMCTBO C AHAJUTUYECKHUMU U KOMIBIOTEPHBIMU TEXHOJOTHSIMH
pacueTa 3JIEeMEHTOB BBICOKOYACTOTHBIX TPAKTOB CPEJCTB CBS3M; OBJIaJICHHE 3HAHUSIMU B 00JacTH
CBY 2yeKTpOHMKHM, M3y4Y€HHUE M TPUMEHEHUE METOJO0B MCCIEA0BaHUS B  00JACTH
CBEPXBBICOKOYACTOTHOM 3JIEKTPOHUKH U KBa3UONTHKH, a TaK e O3HAKOMJICHHE U MPHUOOpeTeHne
HABBIKOB pa0OTHI C MJICKTPOHHBIMU TellekoMMyHHUKaITnoHHbIME CBY mpubopamu.

1.2 3agauu TMCHUILIUHEL

OcHOBHOW 3ajnauell JUCLMIUIMHBL SBiIsSeTCs (OPMUPOBAHME Yy CTYACHTOB HABBIKOB,
3HAHUH © YMEHHUH, TO3BOJIAIONMX MPOBOJUTH CAaMOCTOSTENbHBIN aHamu3 (PU3HUECKUX
IIPOLIECCOB, IPOUCXOMAIIMX B Ppa3JIMYHBIX HANpPABAIOLIMX CUCTEMAX M yCTPOMCTBAx
CBEPXBBICOKMX YaCTOT B OJHOPOJHBIX M HEOJHOPOJIHBIX Cpelax, IIOHMMaTh CYIIHOCTb
3JIEKTPOMAarHUTHON COBMECTUMOCTH.

1.3 MecTo AucHUNIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

JuctunnuHa «OJeKTPOMAarHUTHBIE TOJII M BOJHBI» OTHOCUTCS K BapHATHBHOM YacTu
bnoka b1.B.09 «/lucuunnuasl (Moaynn)y yueOHOrO IMIaHa.

N3ydenne muctuiuiiHbl Oasupyercs Ha  (DU3MKO-MATEMaTUYECKOW  IOJATOTOBKE
CTYJIEHTOB, KOTOPYIO OHM IOJIY4alOT IPU U3YYEHUU MAaTEMAaTUKH - pa3Jieiibl: BEKTOPHBIA aHAIIN3,
muddepeHIraTbHBIC OnepaTopsl, TuddepeHIHATBFHBIC YPaBHEHUS IIEPBOTO U BTOPOTO MOPSIIKa,
KOHTYpHbIE, MOBEPXHOCTHBIE W OOBEMHBIE WHTETPalibl, KOMIUIEKCHBbIE 4YUCIa U (YHKIUU U
NEHCTBUS HAJl HUMH, MaTPHUIBI W JCHCTBHS HAJ HHMH, a TaKXkKe pasaena (QU3NKA -
3JIEKTPOMArHUTHBIE SIBJICHHUS.

JlaHHas JUCHMIUIMHA SBJSETCS MEpPBOM, B KOTOPOM CTYAEHTHI H3Yy4YarOT BOIPOCHI
MPaKTUYECKOr0 MPUMEHEHUS TEOPUU HIIEKTPOMArHUTHOTO mojs. OHa HaxXOOUTCS Ha CThIKE
JTUCIUTIIINH, 00€CTIEUNBAIONINX 0a30BYIO0 U CICIHAIBHYIO MOATOTOBKY CTYJAeHTOB. M3yuas 3Ty
JUCLUUILIMHY, CTYIEHThl BIEPBbIE 3HAKOMSTCS CO CTPYKTYPOM SJIEKTPOMAarHUTHOTO OIS,
BO3HHKAIOIIIETO B PA3JIMYHBIX CPe/lax M HANpaBJsIONuX cuctemax. [I[pnodbperenHbie cTyieHTaMu
3HaHMUSI M HABBIKM HEOOXOAMMBI KakK JUJIsi TPAMOTHOM JKCIUTyaTallud TeJIeKOMMYHUKAIMOHHON
amnmapaTyphbl, Tak ¥ I pa3pabOTKU MIMPOKOTO Kjlacca YCTPOWCTB, CBA3AHHBIX C Iepefadyei u
MIPUEMOM CUTHAJIOB.

B pesynbTaTte n3yueHus HACTOSIICH TUCHUTIIUHBI CTYICHTHI IOJDKHBI MOJTYYUTh 3HAHUS,
MUMEIOIINE HEe TOIBKO CAaMOCTOSATENHHOE 3HAUEHUE, HO U o0ecreunBaromire 0a30Byr0 MOATOTOBKY
JUISL YCBOCHHS psifia TOCIEAYIOMIMX MUCHHUIUIMH: «CXEMOTEXHUKA TEeJIeKOMMYHUKAIIMOHHBIX
YCTPOMCTBY, «MeTpoorus, CTaHAapTU3alus U cepTudukanms B UHOOKOMMYHUKAMIX», «CeTn
CBSI3U U CUCTEMBI KOMMYTauny, «CTPYKTypHUpOBaHHBIC KAOCIIbHBIE CUCTEMBIY.

1.4. TlepeyeHb NJIAHMPYEMBIX Pe3yJabTATOB 00y4YeHHMs MO AUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ NJIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMblI.

WN3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAmpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
o0yyaromuxcst 00eKyIbTypHbIX/podeccnonanbubix komnerenuii (OK/TIK).

No Nunexc Conepxanue B pesynbprare uzydenust yueOHON AUCIUTUTMHBI
[y, | KOMIET | KOMIETEHIHH (wm o0ydaromuecs: JOIKHBI
| eHOUH e€ JacTn) 3HATh YMeTh BJIaJeTh
1. OIIK-3 | crymeHT o00MamaeT | OCHOBHBIC aHAJIM3UPOBATH HaBBIKAMU
IMOCOOHOCTBIO ypaBHEHUS, CTPYKTYPY MPaKTUYECKON
peniaTh 3aJa41 | OIHMCHIBAIOIIHE AJICKTPOMArHUTHO | pabOTHI c
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Ne Nunexc Conepxanue B pesynbrare nzyuenust yueOHON AUCIUTIIMHBI
_— KOMIIET | KOMIIETEHLIUH (MU 00yJaromuecs: JOIKHBI
SHIUHN e€ 4yacTn) 3HATH yMeTh BJIA/IETh

MPOCTEUIINX MPOIIECCHI B | COBpPEMEHHOM
CTPYKTYp JUISL | HEPETYJSPHBIX METPOJIOTHYECK
HU3JTy4CHUA JIMHUAX oM
JNEKTPOMArHuTH | mepeJadu, 3HaTh | 000pYIOBaHUU
BbIX BOJIH, | IPUHIUIIBI
OCHOBHBIX THUIIOB | pabOThI

BOJIHOBOJIOB u
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3JIEMEHTOB JIUHUI
nepenayu; yMeTh

MPOBOJIUTH
pacyeTsl

n30MpaTenbHBIX

CBOMCTB
00BEMHBIX
PE30HATOPOB

2. CTpyKTYypa M cojiep:KaHHe JMCIUIIIHHBI.

2.1 PacnpeaesieHue TPyA0€MKOCTH IMCUMILIMHBI 10 BHAaM padoT.

OOmast Tpymo€MKOCTh JUCHUIUIMHBI cocTaBiusier 6 3ad.en. (216 wacom), wux
pacnpeieneHye no BiaM padoT MPeICTaBICHO B Ta0IHUIIE
. Bcero CemecTpbl
Bun yuebHoi paboTbl QACOB 5
KoHTakTHas padoTa, B TOM 4Hciie: 66,3 66,3
AyIuTOpHBIE 3aHATHS (BCEro): 94 o4
3aHAaTHSA JIEKIUOHHOTO TUIIA 18 18
JlaGopaTopHble 3aHATHS 18 18
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI, 18 18
NPAaKTUYECKHE 3aHATHSI)
HNnas koHTaKkTHas padoTa: 12,3 12,3
Kontposs camocrosrensHoil padotsl (KCP) 12 12
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE: 114 114
KypcoBas pabora — -
[TpopaboTka y4eOHOro (TEOPETUYECKOr0) MaTepuaa 50 50
BrimonHeHne MHIMBU YA IbHBIX 33aHU (TTOJTOTOBKA 44 44
COO0O0I1IeHNH, Tpe3eHTaIni)
Pedepat — —
[ToaroToBka K TEKynieMy KOHTPOJIO 20 20
Kountpoas 35,7 35,7
[TonroToBKa K SK3aMEHY 35,7 35,7
O01as Tpy10eMKOCTh yac. 216 114
B TOM 4YHcJle KOHTAKTHAsA
paﬁOTa 66,3 66,3
3a4.e]l. 5 6

2.2. CTpyKTypa IMCHUTLIMHBI:

Pacnipenenenrie Bu10B yueOHOM paOOThI U UX TPYTOEMKOCTHU O pa3jieiaM TUCIUTLIAHEI.
Paznensl qUCHUIUIMHBL, H3y4daeMble B 5 cemectpe (051 cmyoenmos ODO)

| Ne | HaumenoBanue pasaeno |

KomnnuectBo yacos




AynuropHas pabota Bueaynuropras
Bcero pabota
JI 113 JIP CP
1 2 3 4 5 6 7
1 BBenenue 4 2 - - 2
5 OcHOBHBIE YpaBHeHHSA| . 9 2 3 8
HIIEKTPOMArHUTHOTO T1OJISI
3 ['pannunbIe yenosus| g B 5 3 8
AIIEKTPOAMHAMUKHI
4 VYpaBHEHUsI 3IEKTPOAMHAMUKH 10 9 3 3 8
JUISI MOHOXPOMATHYECKOTO TOJISt
5 [Tnockue  3MEKTpOMarHUTHBIE 12 9 2 3 8
BOJIHBI
OtpaxkeHue U IpeNoMIICHHE
6 IJIOCKUX BOJIH Ha rpaHune| 16 2 2 4 8
pazzena qIByxX cpej
Oo6ume CBOMCTBa BOJIH,
7 |pacmpoCTpaHsIOMIUXCS B 16 2 2 4 8
JUHUSAX NIepeJadn
8 ITonsre METAIIMMECKUE| 4 4 B 5 4 8
BOJIHOBOJIbI
9 Jluann niepenaqn ¢ T BosTHAMU 12 - - 4
10 MaremaTtnueckas MoZieNb| 4 4 9 9 9
JIMHUY TIepeiavun
[lpumenenue  marpur  JuIs
11 . 10 - 2 - 8
aHasinza CBY ycrpoiicTs
12 |DnemeHTHI IMHUH nepenadn 8 — — — 8
13 |O6bemHbIE pe30HATOPHI 12 2 2 — 8
14 N3iydeHne 371eKTpOMarHUTHBIX 10 2 B B 8
BOJIH
Hmozo no oucuyuniune: 168 18 18 18 114
2.3. Coep:xaHue pa3/iesioB THCHUILIMHBI:
2.3.1. 3aHATHSA JEKIHOHHOIO THIIA.
Ne Haumenosanue Conepranme pasnena ®dopma TeKyIero
paszaena KOHTPOJIS
1 2 3 4
1. Bsenenue IIpenmer u copnepkanue Kypca. Kpartkuit
HCTOPUYECKUI 0030p pa3BUTUS y4YeHHUS 00
aseKTpoMarueTusme. Poib pycckux y4éHbIX B
Pa3BUTHH TEOPHH AJIEKTPOMATrHUTHBIX MOJIEH 1
BOJIH. DJIEKTPOMAarHUTHOE MOJie KaK OJHAa U3
dbopm  marepun. MakpocKOIMYEeCKHEe U
KBaHTOBBIE  cBoiicTBa  monsi.  [Ipeamer
KJIaCCUYECKOM JIEKTPOJUHAMUKH.
DJNEeKTpPOMarHuTHBIC TIOJIST U COBPEMEHHAs pa-
JTMOTEXHUKA, POJIb TEOPUU DIIEKTPOMArHUTHBIX
MoJiel W BOJH B Pa3BUTHH HAyKH, CUCTEM
CBSI3U M BELI[aHMS U TEJIEKOMMYHUKALIUH.
2. | OcHoBHble ypaBHEHHsI |OCHOBHbBIE YpPaBHEHHUsI 3JIEKTPOMArHUTHOTO




OJICKTPOMAarauTHOr o
I1OJIA

noJisi - ypaBHeHUus MakcBesia. BekTopsl anek-
TPOMarHUTHOrO Mojis. MakpoCKONUYeCKue
rapameTpbl MaTepuaibHbIX cpen.
Knaccudukanus u Buasl cpen. CkalspHble U
TEH30pHbIE IapaMmeTpbl cpea. MarepranbHbie
YpaBHEHUS.

VYpaBuenust Makcpemia B qudepeHnmaibHon
U MHTErpanbHO (opme. YpaBHEHHE Herpe-
PBIBHOCTM M 3aKOH COXpaHEHUs 3apsja.
Croponnue wucrounuku. IlonHas cucrema
ypaBHeHUN MakcBemia ¢ y4€éToM CTOPOHHHX
HUCTOYHUKOB. IIpuHuum mnepecTaHOBOYHOM
JIBOMCTBEHHOCTH. [InoTHOCTH
JNEKTPOMarHUTHOM 3HEPTUM U DHEprus,
cocpenoToueHHass B obbeme. [lmoTHOCTH
MOIIIHOCTH M MOIIHOCTh TEIUIOBBIX HOTEPh U
CTOPOHHUX HMCTOYHHKOB. YpaBHEHHE OallaHca
JUIs MTHOBEHHBIX 3HAU€HHUH MOIIHOCTU B
muddepeHMaIbHO 1 UHTETpaIbHON (popme
(Teopema IloiiTunra). ®usuyeckas TPaKTOBKA.
MomHocTh, BBIXOJAMIAS  (BXOIAIIAs) W3
o0bemMa dYepe3 3aMKHYTYIO IOBEPXHOCTb.
MomnocTts n3nydenus. Bekrop IloitHTuHrA.

I'pannuHbIe ycnoBus
JNEKTPOANHAMUKHI

IloBeneHne BEKTOPOB Ha TIPaHHUIE pasjeia
IByX cpen. I'paHuunele  ycnoBus s
HOPMAJIBHBIX M KacaTeJIbHBIX COCTAaBJIAIOIINX
BEKTOPOB NIEKTPOMAarHuTHOTO OIS
I'pannunble  yCIOBMS HAa  IIOBEPXHOCTH
UJ1€aJIbHOI0 IIPOBOJHUKA.

YpaBHeHus
ANEKTPOJMHAMUKY JJIS
MOHOXPOMAaTHYECKOTO

OJIS

Knaccudukanms 31eKTpOMarHuTHBIX SIBICHUHN
M0 MX 3aBUCUMOCTH OT BpeMeHH. (Craruue-
CKHME, CTallMOHApHBbIE M KBa3MCTAallMOHAPHBIE
nonsa. [apmonudeckue kojnebanusa. Pomb
TapMOHMYECKUX KoOJeOaHUi B TEOPUH U
TEXHUKE TEIEKOMMYHHMKAIIMOHHBIX CUCTEM U
paarOTEXHUKE.

Meroa KOMIUIEKCHBIX aMIuuTyn. Cucrema
YpaBHEHU Makcaeiia JUISt
MOHOXPOMAaTHUYECKOr0 IO B KOMILIEKCHOM
dbopme. KomruiekcHble AMdIEKTpUUYECKass |
MAarHuTHas MPOHULIAEMOCTH cpeabl. DaKkTOPHI,
BIIMSIONINE HAa BEJIMYMHY MHUMOM YacTH
KOMIUIEKCHOM JTUAJIEKTPUYECKOM U MarHUTHOM
MPOHHUIIAEMOCTH. JnanekTpudeckue u
MarHuTHele notepu. CpenHue 3a TEPUOJ
3HAQYEHUS] DHEPreTUYECKUX XaAPAKTEPUCTUK
FapMOHUYECKOTO 3JIEKTPOMATHUTHOTO  ITOJIA.
Teopema VYwmoBa-IloHTHHTA TUIA
KOMILIEKCHBIX ~ MOIIHOCTeH. KoMIIeKCHBIN
BekTop IloiinTuHra. YpaBHeHus OanaHca ais
AKTUBHBIX W  PEAKTUBHBIX  MOIIHOCTEM.
®du3nyeckas TPAKTOBKA. Y CIIOBHE pPE30HAHCA

Kontponbnas
pabora




JUTSI ©30JTMPOBAHHOM 00J1aCcTH.

IInnockue
3JIEKTPOMArHUTHBIE
BOJIHBI

IInockasgs BOnHA Kak MpeAcNbHBIA Clydau
chepuyeckoii BONHBL. PemieHue  cucTeMbl
ypaBHeHuld  MakcBemia i IJIOCKOHM
OJHOpOJHOM BOJHBL. CBOMCTBa IJIOCKOH
BOJIHBI. Crpyktypa  moinsa,  Bzaumnas
OpHUEHTAIMsI BEKTOPOB TOJIsA, KO3 ULIUEHT
¢da3pl, azoBas CKOPOCTh, CKOPOCTH PACIIPO-
CTPAaHEHHUs] DSHEPrUH, XapaKTEPUCTUYECKOE
cornpotusiieHue. [lnockue oqHOPOIHBIE BOJIHBI
B OJTHOPOJIHOM M30TPOMHOMU cpeze 6e3 MoTepk.
[Inockast onHOpoAHAsl BOJIHA B OJHOPOIHOM
cpene ¢ norepsamu. CBoicTBa  BOJIH.
Koaddunmentsr daszer u ocnadnenus, Gpazonas
CKOPOCTb U JUIMHA BOJHBI B CPEJIax C MaJbIMHU
U OOJBIIMMH TAHTCHCAMH yIJia IOTEPb.
JlucnepcroHHbIE CBOICTBA  MOIVIOUIAOLIEH
Cpebl.

Ionspuzanus BOJIH. JInnenino
IOJISIPU30BAHHBIE BOJIHBI. BOJIHBI C KpyroBou
U DJUTUIITUYECKOMN NOJISIPU3ALUEN.

[1nockue ogHOPOIHBIE BOJHBI B OJHOPOIHOMN
aHU30TponHON cpene. HamarnuyeHHsiit Qep-
put. ['mporpomnHas cpelia Kak 4aCTHBIN Clydan
AHU30TPONMHOU cpebl. YactoTa cOOCTBEHHOM
U BBIHY)XKICHHOW  mpeueccun.  TeH3op
MAarHuTHON NMPOHUIIAEMOCTH HaMarHUYEHHOTO
deppura. Paznoxxenue JTUHEIHO
MOJISIPU30BAaHHOM BOJIHBI Ha JIB€ BOJIHBI
KpyroBoil mnomspuzanuu. OcoOEHHOCTH pac-
MPOCTPAHEHHUE BOJIH KPYrOBOM MOJSIpU3ALUN
JIEBOTO W TIPABOTO BPAIEHUS B THPOTPOITHOU
cpene. MaruuTHasi IpOHULIAEMOCTh JJI1 BOJH
KpyroBOM IMOJIApU3aLlMK JIEBOTO U IIPaBOTo
Bpamenus. Dpdext Dapanes. Mcnons3oBanue
s dexra Dapanes B Texuuke CBY.

KoHnTponbHnas
pabora

Otpaxenue u
IIPEJIOMIIEHUE IIIOCKUX
BOJIH Ha TPaHULIE
paszena qJByX cpel

Csi3p  yINIOB  MajieHUsA, OTPaKEHUs U
NpENOMIICHU € DJIEKTPOJAMHAMHYECKUMU
napamerpamu cpel. [lepBblil 1 BTOpOM 3aKOHBI
Cuemnmnyca. IlpencraBieHne NpoOU3BOIBHO
MOJIAPU30BAaHHONW BOJIHBI KaK CYIEPIO3ULIUU
HOPMAJIBHO W TAPAUIEIBHO MOJISIPU30BaHHBIX
BOJIH.

[TageHne HOpMaJIBHO MOJISIPU30BAHHOM BOJIHBI
Ha TpaHMIly pas3fesia JBYX AUDJIEKTPUYECKHX
cped. 3aKOHbI OTPAXXECHHS W TPEJIOMIICHHUS.
KoadduurenTsl oTpakeHuss U MpPOXOXKICHUS
(bopmyner @penenst). [lagenne mapamienbHO
MOJIAPU30BAaHHOW BOJIHBI Ha I'PaHULy pas3zeina
JIBYX  JOUOIJIEKTPUYECKUX cped. SIBimeHue
IIOJIHOTO IPOXOXKACHU, Yroi bprocrepa.
SIBeHMEe TOJIHOTO OTPaXEHUs OT T'PaHUIB

3aluTa
nabopaTopHO
pabots (JIP)




paszmena  ABYX — JAUPJIEKTPUUYECKUX  Cpes.
Ycnosus BO3HUKHOBEHUS MOJIHOTO
OTPaXEHHUs, CTPYKTypa TMOJsS HaA U TOJ
rpaHHIed pa3ziena, MOBEPXHOCTU PaBHBIX (a3
U DPaBHBIX aMIUIUTYZA, (a3oBas CKOPOCTb,
JUIMHA BOJIHBI, CKOPOCTb IIEPEHOCA SHEPTUU.
[TonsiTue MOBEpXHOCTHOM BOJIHBL. OTpakeHue
OT UJCAIBHO MPOBOJSAIIEH IOBEPXHOCTH;
CTPYKTypa MOJIsl.

[Tagenue mIoCKoil BOJHBI HA TPaHUILY pa3zaeia
JTURJIEKTPUKA U Toriomaromei cpeasl. Heon-
HOpPOJHAs IJIOCKas BOJHA B IOIVIOLIAIOIIEH
cpene. OmnpeneneHue NEHCTBUTEIBHOIO yria
npenomiieHus.  [IpoHukHOBEeHHME T1ONsT B
MIPOBOJIHHK, MMOBEPXHOCTHBII addexr,
riryouHa MIPOHUKHOBEHUS. [Tonsitue
MOBEPXHOCTHOTO uMrnenanca. [Ipubnmxénnpie
rpaHu4HbIe yciioBus JIeoHTOBUYA, YCIOBUS X
MpUMEHUMOCTU. Pacuer moTepp HSHEpruu B
MPOBOJAHUKAX C  MOMOUIbIO  TPAHHYHBIX
ycioBui JIeoHTOBHYA.

[IpoxoxxaeHne  MIOCKOW  BOJIHBI  uepe3
IUIACTUHY. [HonsTue JKpaHa JUISL
ANEKTPOMArHUTHOTO TMOJIst. TOHKHE U TOJCThIC
9KpaHbl. MHOTOCIIONMHBIE KPAHBI.

OO0mu1ue cBoiicTBa
BOJIH,
pacTIpOCTPAHSIONTUXCS
B JIMHUSIX TIepeadu

Hanpasnsiemble 3JIEKTpOMarHWTHBIE BOJIHBI.
[lonstue o nuHMAX nepeaadn. Tumsl perysp-
HbIX JMHUA 1nepenaud. Knaccudukanus
HanpasiseMblx BoaH: BoiaHel T, E, H,
TUOpPHUAHBIE BOJHBI.

Pemienne ypaBHenuid I'enbmrosmbna — Juis
HampaBJisieMbIX BOJIH. CBSI3b MOMEPEYHBIX
COCTaBJISIOIINX BEKTOPOB MOJIA c
MPOJOJIbHBIMHU. IlocTostHHAs
paclpoCTpaHEeHUs, KPUTHYECKas  4acToTa
(KkpuTHUeCcKas UIMHA BOJHBI), AJTUHA BOJIHBI B
JUHUM ~ mepenadyd,  ¢azoBas  CKOpOCTb,
XapaKTepUCTHUECKoe compoTupieHue. Oouume
ceorictea BosiH Tuna T, E, u H. Ckopocth
pacnpocTpaHeHuss  3Hepruu.  Jlucnepcus.
IlonsTue 00 OJIHOBOJTHOBOM Hu
MHOTOBOJIHOBOM pE&XHMax paboTel. Mori-
HOCThb, TMEpEHOCUMas  SJIEKTPOMArHUTHON
BOJIHOM B JIMHUM Niepeayu. 3aTyXaHue BOJIH B
PETYJISIPHBIX JTUHUSIX.

3aIuTa
nabopaTopHOI
pa6ots1 (JIP)

ITomnbie
METAJUINYECKHUE
BOJIHOBOJEI

[IpssMoyronbHble BOIHOBOABI. BonHbl THna E
n H. Crpyxrypa nons. OcHOBHasi BOJIHA Ipsi-
MOYTOJIEHOTO BOJIHOBOZAA. BbrIOOp pazmepoB
JUIsL OTHOBOJTHOBOTO pexkuma paboTbl. Toku Ha
CTCHKaxX BOJHOBOAA IPH BOJHE OCHOBHOIO
THUIA. Koadpduunent ocnalieHusl.
OnekTpuueckas M TeIioBass MPOYHOCTb.

3ammTa
1a0opaTopHOit
pabotsl (JIP)




MHOTroBOJTHOBBIN PEKUMBI paboThI;
¢unbTpanus BhICHIMX THMOB BoJH. OO0nacTh
MIPUMEHEHHUS IPSIMOYTOJIbHBIX BOJTHOBOJIOB.
Kpyrnbeie BonHoBonbl. CTpykTypa Mojisi BOJH
tuna E u H. BosiiHa ocHOBHOTO THNA U €€ xa-
pakTepucTUKH. BEIOOp MOmepevHbIX pa3MepoB
JUIS  OJIHOBOJIHOBOTO  peXuma  paboThl.
MHOroBOJHOBbIE ~ BOJHOBOJIBI;  CIIOCOOBI
¢bunabTpauu BBICIIUX TUIOB BOJIH. O061acTh
MIPUMEHEHHUSI KPYTJIBIX BOJHOBOJIOB.
BomnHoBobI crenraIbHON (bOpMBL.
BomnroBogs! I1- u H- o6paszHoii hopMel.

JIuaum nepenaun ¢ T
BOJIHAMU

KoakcnanpHbIi BOJIHOBO/I. Boina T:
CTPYKTypa IIOJIsl, BOJHOBOE CONPOTHUBIICHUE,
nepeHocumasi MOIHocTb. CTpyKTypa TOKOB Ha
BHEIIHEM U BHYTPEHHEM IIPOBOJHMKAX.
Ocnabnenue BOJIH THIA T npu
pacrpocTpaHeHUH, KOd(PPUITUEHT
ocnabnenusi. Bpicmive Tumbl BOJH. YcCllOBUE
OJIHO- BOJIHOBOT'O pexuMa  paboThI.
DONeKTpuyeckass W TEIUIOBas  IMPOYHOCTb.
Kpurepun BbIOOpa BOJIHOBOTO
CONPOTHUBIICHUS. I'odpupoBanubie
KOaKCHaJIbHbIE BOJIHOBO/IBI. Ob6nactp
MIPUMEHEHHUSI KOAKCUATIbHBIX BOJHOBOJIOB.
CummerpuuHas JIBYXIIPOBOJHAs JIUHUS
nepenaud. Bomnwa T:  crpykTypa moss,
BOJIHOBOE collpoTuBiieHue. Pacnpenenenue
TOKOB IO CEUYEHHMIO IPOBOJHUKOB. Bribop
pa3MepoB  IONEPEYHOI0 CEYEHMs] JIMHHM.
Koaddunment ocnabnenus. DnexkTpuueckas u
TEIUIOBass  IPOYHOCTh.  ODKpPaHHUPOBAHHbBIE
JBYXIIPOBOAHBIE JMHUU. JIMHMM THna "BuTas
napa". O6nacTh NPUMEHEHUs ABYXIPOBOIHBIX
JINHUM.

[lonockoBele  JMHUM  Ilepeladyd W HX
Pa3HOBUIHOCTH. CuMMeTpHUuHbIe "
HECUMMETPUYHBIE IIOJIOCKOBBIE JMHUMU.
CtpykTypa moJisi OCHOBHOW BOJIHBI Tuma 1.
OCHOBHBIE ~ XAapaKTEPUCTHKH  IOJOCKOBBIX
nuuuii. BomHoBoe compotuBnenue. Bwidop
pa3zMepoB MOTIEPEYHOT 0 CEUEHUH.
Mukpononockosle  nuHHH. [lleneBas n
KOIUJIaHApHAsI TIOJIOCKOBBIE JIMHUU: CTPYKTypa
IoJIsI  OCHOBHOM BOJHBI KBa3u-1  TwHma.
OnekTpuueckas M TEIJIOBask IPOYHOCTh
MOJIOCKOBBIX JHHUHA. OO0jacTb NpHUMEHEHUs
IOJIOCKOBBIX JINHUM.

3ammTa
"1a0opaTopHOii
pab6otsl (JIP)
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MaremaTnueckas
MOJIENh TUHUH
nepeaadu

Perynspuasa nunua nepenauu. [laparomme u
OTPAXEHHBIE  BOJIHBI. OpTOroOHATHHOCTH
pacpoCTPaHAOLIUXCA naJaruen u
OTPaKEHHOU BOJIH. Hopmuposannoe

3alUTa
nabopaTopHOi
pabots (JIP)




HampspDKeHHE Y TOK B JIMHUU TEpelayH.
BxomHoe compoTuBIEHHE OTpe3Ka JIMHUU
nepenayn ¢ Harpy3koid. Pexxumbl paOoTh
JIUHUMU. Koaddurnment OTpaXKEHU,
kod(durment Oerymiei (cTosuer) BOJHBIL.
VYcnoBue coriacoBaHusl JUHUM C Harpy3KOM.
Bnusinue otpaxenust ot Harpy3ku Ha KII/]
auHun  niepepaud. KpyroBas Homorpamma
Bonbnepra-Cmutra. MeToabl y3KOMOJIOCHOTO
corigacoBaHus. UeTBEPTHBOJHOBBIM  TpaHC-
dbopmatop  comporuBienmit.  [lneiidnoe
coriacoBaHue. Meroapl HIMPOKOIOJIOCHOTO
COTJIACOBAHUSL.

11

IIpuMeHeHne MaTpu
g aganusa CBY
YCTPOMCTB

BoisiHOBBIE MaTpHUIlbl pacCesHHUs U IEpeIayu.
@u3HYECKUIl CMBICII 3JIEMEHTOB MaTPHUILIbl pac-
CesHUS. 3aBUCUMOCTH JJEMEHTOB MATPHIIbI
paccestHHsI OT BbIOOpa IUIOCKOCTEH oOTcueTa.
Kosddunment  oTpakeHus  Ha  BXOJHE
Harpy»eHHOT O YETHIPEXTIOJOCHHKA.
KackagHoe coeMHEHnE YEThIPEXITOIFOCHUKOB.
Matputisi paccesHus MPOCTEUIIINX
YETBIPEXMOJIIOCHUKOB. [IpuMeHeHne BOJIHO-
BbIX MaTpUIl JUIsi KOMIBIOTEPHOIO aHalIu3a
ycrporicte CBU. Metoj 1eKOMIO3UIUH.

12.

OJIeMEHTHI JIUHUN
nepeaadu

Bo30yxneHue 31eKTpOMAarHUTHBIX BOJH B
IUHUSIX nepenadyu. Bo3Oynurenu TUIIOB BOJIH.
CousneHeHuss W uW3ruObl JMHUHA THepenayu.
Tpancpopmaropsl THUIIOB BOJH. DOMIBTPHI
TUNOB BOJIH. KOpPOTKO3aMKHYTBIE TIOpILHH,
COrJJacOBaHHblE  Harpy3ku. PasBeTBieHue
JIMHUN neperavH. KoHcTpykTHBHBIE
HEOJIHOPOAHOCTH: JAuadparMbl, peaKTUBHbIE
LITBIpU, UUIEH(BI, CTBIKM JHMHUI C pa3HBIMU
MIONEPEYHBIMUA  pa3MepaMy.  YIIpaBJIECHUE
amMIuTyoi,  ¢azoif u  mongpuzanuen
3JIEKTPOMAarHUTHBIX BOJIH B JIMHUSX NEepeaaydH.
ATTEHI0ATOPBHI, ¢a3zoBparareny,
nossipu3aTopbl. HarpaBiieHHBIE OTBETBUTEIH.
JIBOMHOI BOJIHOBOJHBINM TPOWHUK.

13.

OO0BeMHBIE
PE30HATOPBI

KBaszucranmonapHasie PE30HATOPHI.
Pe3onanchHas wactrota u“  JOOpPOTHOCTb.
Pe3zonarop kak OTpEe30K JMHUK TEpelayu.
Knaccudpukanus  TunmoB  kojebaHuit B

00BEMHBIX pe3oHaTopax. CBoboHbIE
(coOcTBEHHBIC) KOJIeOaHus 00BEMHBIX
PE30HATOPOB. Pe3onancHas 4acToTa,

coOCTBeHHas (HEHarpy>keHHast) JOOPOTHOCTb.
BriHyxneHHble  KOJeOaHUsT ~ PE30HATOPOB,
CBSI3aHHBIX C MCTOYHHKOM DHEpPrUd U
Harpy3koil. Buemnsisi noOpotHocts. [lomHas
(HarpyxeHHas1) JOOPOTHOCTH PE30HATOPOB.
[TpsimoyronbHBIE 1 IINHAPUIECKHE




pe3zonatopsl. KoakcuanbHble U IOJOCKOBBIE
PE30HATOPBI. OTKpBITBIE PE30HATOPBI.
Jusnexktpudeckue pesoHaTopsl. Bo3Oyxnenue
BOJIH B pe3oHaTopax. IIpoxonnseie
pe3onaTopbl. PunbTpel CBY.

14.

N3ny4yenune
JIEKTPOMarHUTHBIX
BOJIH

HeonHoponHble BOJHOBBIE YpaBHEHMS IS
BEKTOPOB T'APMOHHYECKUX IJIEKTPOMArHUTHBIX
IOJIEH. CxansipHblii u BEKTOPHBIN
INEKTPOAUHAMUYECKUE MIOTEHLIAAIIBI
FapMOHMYECKUX IMOJIEH. DJIEKTPOMAarHUTHOE
I10JI€ IPOU3BOJIBHOTO UCTOYHUKA.
DONeMEHTApHBIA 3JEKTPUYECKUM H3I1ydaTeb.
OmnpeneneHne BEKTOPOB 3IEKTPOMArHUTHOTO
0JIA, C0371aBa€MOr0 3JIEMEHTapPHBIM
NMEKTPUYECKUM HU3JIydaTesieM B OIHOPOAHOMN
HETPAaHUYHON H30TPONHOM cpene. AHaIN3
CcTpyKkTypbl 1ojasd. OcoOeHHOCTHM TOJds B
ommxHell 3oHe. [lose m3myuartenst B panbHEl
30HE:! OpHUEHTALUS BEKTOPOB
AJIEKTPOMArHUTHOTO  TOJIs, (PPOHT BOJHEI,
¢da3zoBas  CKOpPOCTb,  XapaKTEpUCTUUYECKOE
conpoTusiieHue. JluarpaMma HalpaBJI€HHOCTH
3JIEMEHTApPHOIO 3JIEKTPUYECKOIO HM3IIydaTels,
KOX(QHUIHMEHT  HampaBIEHHOTO  JIEHCTBHUSA
(KH/D). Nznyuaemas MOIITHOCTb u
COIPOTHUBIICHUE U3IIyYCHHUS.

ONEeMEHTApHBI  MarHUTHBIA  M3JIy4arelb.
Hcnons3oBanve npuHOUNA JBONCTBEHHOCTH
TUISt onpeleacHus BEKTOPOB
JJEKTPOMArHUTHOTO  TIOJISA,  CO3/1aBaeMOro
JJIEMEHTAapHBIM MAarHUTHBIM H3JIy4aTelIeM B
HEOT'PAaHWYEHHON OJHOPOJHOW HW30TPOIHOMN
cpere.  Crpykrypa  mois — M3Iydarens.
DOnemeHTapHass paMO4YHasi AaHTEHHa  Kak
¢buznyeckue aHajoru 3JIEMEHTapHOIO
MarHMTHOTO U3JIy4aTes.

Onement [roiirenca.  Crpykrypa  mois
DJIEMEHTA I'tolirenca. wnarpamma
HanpasienHoctd, KH/I. [Ipumenenne moaenu
aneMeHTa ['rolireHca Juis aHanu3a U3ITy4eHUs
anepTypHbIX AaHTEHH W 3a4ad Judpaxiuu
pasMoOBOJIH.

2.3.2 3aHATHSI CEMHHAPCKOT0 THIA.

HanmenoBanue
pazzaena

TeMarnka NpakTUYECKUX 3aHATUN
(ceMHrHapoB)

dopma TeKyIIero
KOHTPOJIA

2

3

4

OCHOBHBIE YpaBHEHHUS
AJIEKTPOMAarHuTHOTO
oJIs

OCHOBHBIE YPaBHEHUS DJIEKTPOMArHUTHOTO
nojst — ypaBHeHHst Makcseiia. BekTtopsl
AIEKTPOMArHUTHOTO IOJISL.
Makpockonuueckue IapaMeTpbl
MatepuaibHBIX cpea. Kmaccupukamus u

[IpoBepounas
KOHTPOJIbHAS
pabora, mpoBepKa
JIOMaIIHETO 3a/1aHUs




Buapl cpen. CkalspHble U TEH30pHBIC

napameTpbl cpel. MarepuanbHbie
YpaBHEHHUS.
YpaBHeHus Makcgeia B

muddepeHIMAIBHOW ¥ HMHTErpaJIbHON
dopMe. VYpaBHEHUE HENPEPHIBHOCTH U
3aKOH coxpaHeHusi 3apsna. CTopoHHHE
ucroyHuku. llomHas cucrema ypaBHEHUH
MaxkcBemuia ¢ y4€TOM  CTOPOHHHX
HCTOYHUKOB. [lmoTHOCTB
AIIEKTPOMArHUTHOM DSHEPTUU M DHEPrHus,
cocpenoToueHHas B oObeme. ILmoTHOCTH
MOIIHOCTH M MOUIHOCThH TEIUIOBBIX MOTEPh
U CTOPOHHHMX HCTOYHUKOB. YpaBHEHUE
OamaHca Jis MTHOBEHHBIX  3HAuY€HUUN
MOILTHOCTH B au(depeHnnaIbHol U
HWHTErpaIbHON dbopme (Teopema
IToiitunra). @u3nyeckas TpaKTOBKA.

I'pannunsle ycnosusa |[loBenenue BekTopoB Ha rpanuie paspena| IIposepounas
QJICKTPOAUMHAMHKHN |ABYX CpCI. FpaHHqHBIG yCJioBuUsd  JIA KOHTPOJIbHAsA
HOPMAaJIbHBIX U KacaTeJIbHbIX| paboTa, poBepKa
COCTaBJISIOLIUX BEKTOPOB|JOMAIIIHETO 3a/1aHuUs
JIEKTPOMAarHUTHOro  mojis. ['paHudHbIe
yCjioBUs Ha TIOBCPXHOCTH HACAIBHOIO
IIPOBOJHMKA.
[Inockue IInockass BonHa Kak npenenbHbld cioydad|  IIpoepounas
3JIEKTPOMAarHuTHele |cepuyeckoil BoJHBI. PemieHue cucrembl KOHTPOJIbHAs
BOJIHBI ypaBHeHUl MakcBemia i IUIOCKOHM| paboTa, mpoBepka

OJHOPOJHOM BOJHBL. (CBOWCTBA MJIOCKOMN
BosnHbl.  CTpykTypa mons, B3aumuas
OpHUEHTAIUs] BEKTOPOB T0JIsA, KOAPPHUIIUEHT
¢da3pl, (azoBas  CKOPOCTb, CKOPOCTb
pacnpocTpaHEHUs SHEPIHH,
XapaKTepUCTUUECKOE COIIPOTHUBIICHUE.
IInockue OAHOPOAHBIE BOJIHBI B OJHO-
POHOW M3O0TPOINHON cpene 0e3 TOoTepb.

ITnockas OJIHOPOJIHAA BOJIHA B
OJIHOPOJIHOM cpene ¢ norepsimu. CBOICTBA
BOJIH. Jucnepcuonneie CBOMCTBA
MOTJIOIIAIOIIEN CPEBI.

Ionspusanus BOJIH. JIuneiHo
MOJISIPU30BaHHbIE  BOJIHBL.  BomHBI €
KpyroBou 51 JJUIANITHYECKOU
MOJISIPU3AIUECH.

ITnockue OJIHOPOJIHbIE BOJIHBI B
OJHOPOJTHOM aHU30TPOIHOM CpeJie.

JAOMAIIHETO 3aJaHUA

OrtpaxeHnue u
pesoMIIeHUE
MIJIOCKUX BOJIH Ha
rpaHulle pasjena IByX
cpen

CBs3p  yIJIOB MaJeHUs, OTPAXKEHUS H
MIPEJIOMJIEHUST C DJIEKTPOJNHAMHYECKUMHU
napamerpamu cpen. IlepBblii U BTOpOi
3aKOHBI Cuenns. [IpencraBnenue
IIPOU3BOJIBHO MOJIIPU30BAHHON BOJIHBI KaK
CYNEPHO3UIMH HOPMAJIBHO M MapaJuIeIbHO

IIpoBepouHas
KOHTPOJIbHAS
pabota, mpoBepka
JOMAITHEro 3aJaHus




MOJIIPU30BAaHHBIX BOJIH.

[TaneHue HOpPMaabHO  MOJSAPU3OBAHHOMN
BOJIHBI Ha TpaHMIly pasjaena JBYX
JTUDJICKTPUIECKUX cpen. 3aKOoHBI
OTpaKeHUS PETOMIICHUSI.
KoadpurmenTs OTpaXKeHUs u
npoxoxaeHus (popmyiiel OpeHerns).

u

OO611ue cBoiicTBa
BOJIH,
pacTpoCTPaAHSIONIUXCS
B JIMHUSX TIEPeIavH

Hamnpasnsiemblie 3JIEKTPOMAarHUTHbHIC
BoJiHbI. [loHSATHE O JAMHUSIX TEepegayu.
Tumel  peryinspHbIX JIMHUM — IIE€pelayu.
Knaccudukanust HampaBiseMblX  BOJIH:
BonHbl T, E, H, rubpuinsie BOJIHEIL.
Pemienne ypaBHeHuil ['enbmronbia ist
HaIpaBJIsieMbIX BOJIH.

IIpoBepounas
KOHTPOJIbHAsI
pabota, mpoBepka
JOMAIITHETO 3a/IaHUs

Tlonrwie
METAIUTNYECKHUE
BOJIHOBOJbI

[IpssimoyrosbpHBIE BOTHOBOIBI. BomHbl THIA
E u H. Crpykrypa nosig. OcHOBHasi BOJIHA
IpsSIMOYTOJIBHOTO  BOJHOBOJA.  BwIOOp
pa3sMepoB s OJHOBOJHOBOTO pEXHUMa
paboTsl. TOKM Ha CTEHKaxX BOJIHOBOJA TPU
BOJIHE OCHOBHOTrO tHma. KoaddummeHt
ocnalieHus. DJeKTpuyecKass M TeIUloBas
POYHOCTb.

[IpoBepouHas
KOHTPOJIbHAS
paboTa, mpoBepka
JIOMAIIHETO 3aJaHUs

JInnuu nepenaun ¢ T
BOJIHAMU

Koakcuanpapli  BoaHOBOA. Bomaa T
CTPYKTYypa ITOJIA, BOJIHOBOE
COINIPOTHUBJICHHUE, MEPEHOCUMAasi MOIIHOCTb.
CTtpykTypa TOKOB Ha BHEIIHEM |
BHyTpeHHeM TmpoBojHukax. Ocnabnenue
BOJH Tuna T TIpu pacnpoCTpaHEHHH,
kodduimeHT ocnadnenus. Beiciiye THUIIBI
BOJIH. Y CIIOBHE OJIHO- BOJHOBOI'O peKHMa
paboTel. DnekTpuyeckas W TeIoBas
npouHOCTh. Kputepuu BbIOOpa BOJHOBOTO
COITPOTUBIICHMUS. Tl'odpupoBannsie
KOAKCUAJIbHEIE  BOJIHOBOJKI. Oo0iacTh
MIPUMEHEHHUS KOAKCUAIBHBIX BOJIHOBOJIOB.
CummeTpuydHasi JIBYXNIpPOBOJHAS  JIMHUS
nepenaud. Bomna T: cTpykrypa mnoums,
BOJIHOBOE COMNpPOTHUBIICHUE. Pacnpenenenne
TOKOB IO CEYEHHUIO MPOBOIHUKOB. BbiOop
pa3MepoB MOMEPEYHOTO CEUYCHHUS JIMHUU.

IIpoepounas
KOHTPOJIbHAS
paboTa, mpoBepka
JIOMAIIHETO 3aJaHus

MaremaTHueckas
MoJieb JIUHUU
neperayu

Perynapuas nuaus nepepaun. Ilagaronime
U OTpakeHHbIE BOJHBI. OpPTOTOHATBLHOCTH
pacnpocTpaHsOIIMUXCA — Hajaloued  u
OTpaX€eHHOM  BOoiH.  HopmmpoBaHHOE
HalpsOKEHWEe U TOK B JIMHUM TNEpelayu.
BxonHoe compoTHBi€HHE OTpe3Ka JIMHUHU
nepefayd ¢ Harpys3koil. Pexxumbr paboTh
JIMHHM. Koadduruent OTpaXeHU4,
kodddurmeHT Oeryiieit (CTosiueit) BOTHBI.

IIpoBepouHas
KOHTPOJIbHAS
pabota, mpoBepka
JOMAITHEro 3aJaHus

[IpumeHneHne Matpui
s anann3a CBY
YCTPOMCTB

BonHoBRIE ~ MaTpumbl  paccesHMS U
nepenadn. OU3HYECKUN CMBICIT 3JIEMEHTOB
MaTpHUIbI paccesHusl. 3aBUCHUMOCTh

[IpoBepounas
KOHTPOJIbHAA
pabora, mpoBepKa




AIIEMEHTOB MaTPULIbI paccesHusl OT BbIOOpa
wiockocteit  orcyera.  Koaddumment
OTPAXXEHUST HAa BXOJE€ HarpyXeHHOTO
YETBIPEXIIOIIOCHUKA. Kackannoe
COEIMHEHHUE YETBIPEXIIOJIFOCHUKOB.
Marpuis paccesHus MPOCTEUIINX
YETHIPEXTIOJIOCHUKOB. [Ipumenenue
BOJIHOBBIX MAaTpHIl JJsi KOMIIBIOTEPHOI'O
a"Hamuza  ycrpoiictB CBY.  Merox
JIEKOMIIO3HULINH.

JIOMAIIHETO 3aIaHus

2.3.3 JlaGopaTopHbIe 3aHATHUS.

B ocHOBe nmocTpoeHus 1a00pPaTOPHBIX 3aHATHIA MO TUCIHUIUIHHE « DJIEKTPOMArHUTHBIC

ITIOJIA M BOJIHBI» JICXKUT ITOCJIEA0BATCIIBHOCTD ITO3TAITHBIX ,I[eI‘/'ICTBI/II\/'I HCCICO0BATCIIA 110
IJIaHUPOBAHUIO, ITOATOTOBKE, CUHTC3Y U ITPOBCACHUTIO HCCJICIOBAaHUM CBONCTB
QJICKTPOMAaruauTHBIX IoJiel u BOJIH, aHAJIN3y NMOJYUYCHHBIX JaHHBIX.

dopma TeKyIero
Ne HanmenoBanue 1abopaTopHbIX padboT p yi
KOHTPOJISI
1 3 4
1. . Otuer no
HccnenoBanue CTPyKTYpPHI OIS COOCTBEHHBIX BOJIH JIMHUIA .
nabopaTopHO
nepenaun CBY auanazona.
pabote
2. Otuer no
Hccenenosanue nuctiepcuu U 3aTyxaHus B IMHUIX nepenaun CBY Ha60DATODHOI
Jarna3oHa OCHOBHOM BOJIHBI Hig IpSIMOYTOJIbHOTO BOJTHOBOIA pI; 60TI;
3. Ortuer o
HccnenoBanre 00beMHBIX PE30HATOPOB HA OCHOBE BOJIHOBOA .
nabopaTopHOH
KpyrJioro ceyeHus ¢ konebanueM Hoig
pabote
4. DKCIepUMEHTAIBHOE HUCCIE0BaHUE U TIPOBEPKA rpauIeCcKOTro Oruer o
peLIeHus 3a/1a4i COIIaCOBaHUs JTUHUU NIEPENadu ¢ Harpy3KOu € 1nabopaTopHOM
MOMOIIbI0 HOMOTrpaMMbl Bossniepra-Cmutra pabore
5. HccnenoBanue noasipu3anuu 3J€KTPOMarHUTHBIX BOJIH OrtueT 11O
nabopaTopHOI
pabore
6. D¢ dext Dapanes B KpyrioM BOJIHOBOJIE Otuer no
nabopaTtopHoOit
pabote
7. HccnenoBaHue BOJIHOBOAHBIX HAMIPABICHHBIX OTBETBUTENEH U Otuer no
MOCTOBBIX YCTPOWCTB nabopaTopHOI
pabore
8. Metoael MoaenupoBanuss CBY ycTpolicTB Ha KOMIBIOTEPAX Otuer no
nabopaTtopHoit
pabote
9. MukpormnonockoBas TMHUS [epeiadnl, SKCIIEPUMEHTAIIbHOE Otuer no
MCCJIEJOBAHKE BOJTHOBOT'O COITPOTUBIIEHUS U CPAaBHEHHE C nabopaTopHOI
paccuuTaHHOM MOJIENIBIO0 HA KOMIIBIOTEpPE pabote
10. MeTo/1bl Y3KOIIOJIOCHOTO COTJIaCOBAaHUS JIMHHUM C HArpy3KOM Otuer no
(MozenTMpoOBaHKE Ha KOMITBIOTEPE) nmabopaTopHOH
pabote




11. Pacuet monocoBoro ¢puiabTpa Ha MOJOCKOBBIX JTHHUSIX Otyer mo
(Monenupyercss Ha KOMIIBIOTEPE) nabopaTopHOI
pabore
12. ATTecTanys napaMeTpoB BEKTOPHOTO aHAJIU3aTopa Lenen Otuer no
nmabopaTopHOH
pabote

JlaGopatopubie pabotsl BbimonHsOTCS B HOL| «J/luarHoctuka CTPYKTYypbl U CBOMCTB
HaHOMaTepHasioB» KybaHCKOro rocyjapcTBEHHOTO YHUBEPCHUTETA.
B pesynbTare BbInonHeHUs TaAOOPATOPHBIX PAOdOT y CTYAECHTOB (POPMUPYIOTCS H
oneanBaroTcs Tpedyembie I'OC u OOII nns nanpasienus 11.03.04 DnexkTpoHuka u
HaHOAJIEKTpoHUKa poduisa «HanorexHomoruu B anekTponuke» kommereniun — OITK-3, TIK-9.

2.3.4. IlpumepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB).

1. M3myuenue 3apsKeHHOM YacTHLBI B II0JIE AMILIUTYJHO-MOAYIMPOBAaHHON BOJIHBI.

2. CrexTpajbHble U NOJISPU3ALMOHHBIE XapaKTEPUCTUKU MOYIUPOBAHHOM
3JIEKTPOMAarHUTHOM BOJIHBI.

3. Karoap! ciuuaTa.

4. CBolicTBa IEPUOJUYECKUX BOJIHOBOJIOB.

5. /IBukeHHe 3apsKEHHON YaCTUIBI B I10JIE YaCTOTHO-MOYJIMPOBAaHHOM
3JIEKTPOMAarHUTHOM BOJIHBI.

2.4. llepeyeHb Y4eOHO-MeTOAMYECKOT0 o0ecnieyeH s JAJIsl CAMOCTOSATEILHOI PadoThl
00y4YaIIUXCS M0 TUCHUILINHE (MOTYJIIO).

No Bux CPC [TepeueHsb yaeOHO-METOIMIECKOTO 00SCTICUCHUS TUCITUTUIUHBI 110
- BBITNIOJTHCHUIO CAMOCTOSTEIbHOM PadOThI

1 2 3

1 | Ilpopabotka yueOHOoro |[MeTonuyeckue yKazaHHUS MO OpTraHHU3AIMH CaMOCTOSITENBHOM
(TEeOpeTH4ecKoro)  |paboThl CTYIEHTOB IO JAUCIMUIUIUHE «IJEKTPOMArHUTHBIC TIOJIS U

MaTepuaia BOJIHBI»,  yTBEpXKIEHHble  Kadenpoil  panxuopusukua  H
HAHOTEXHOJ0Tul, mpoTokos Ne 7 ot «20» maprta 2017 1.
2 Beinonnenune Metoauueckue yka3zaHHs II0 OPraHU3alMM  CaMOCTOSITEIBHOU
WHIUBUAYAIBHBIX  [paOOThI CTYAEHTOB MO JUCHMILIUHE «DJIEKTPOMAarHUTHbBIE TOJS U
3aJaHuii (MOATOTOBKA |BOJHBI»,  YTBEpXJAEHHble  Kadeapod  paguopu3uKu U
COOOIIECHHUH, HAaHOTEXHOJOTUM, TpoToKoa Ne 7 ot «20» maprta 2017 r.
MIpe3EHTAIINIA)
3 [[TomroroBka k Tekymemy | MeToandeckie YKa3aHHs 110 OPTaHM3alUU CaMOCTOSITEIbHOU
KOHTPOJIIO paboThI CTYJICHTOB MO JUCIHMIIMHE «DJIEKTPOMArHUTHBIE MOJIS U
BOJIHBI»,  YTBEpXAECHHble  Kadeapodl  paguopu3uKu U
HaHOTeXHOJorui, npotokos Ne 7 ot «20» mapra 2017 1.
4 ITonroroBka k Metoauueckue ykasaHUsl IO PEUICHMIO 3a7ad I0 AMCLUIIINHE

MPAKTUUYECKUM 3aHATHM [« DJIEKTPOMArHUTHBIE TOJI1 U BOJHBI», YTBEPXKJIEHHBIE Kadeapoii
panuodu3uKu U HaHOTEXHOJIOTui, mpoTokos Ne 7 ot «20» mapTta
2017 1.

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYalOIMIUXCs W3
qrclia MHBAIKU/IOB U JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 310poBbs (OB3) nmpenpocTaBisiroTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBbS U BOCTIPUATHS HHPOPMAIIUH:

Jis U1 ¢ HapyIICHUSIMH 3PEHUS:

- B (hopMe 3JIEeKTPOHHOTO IOKYMEHTA.

J17is U1 ¢ HApYIICHUSIMH CITyXa:



- B IEYaTHOH (opme;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist Ta1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:
- B Ie4aTtHOH (hopme;

- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.

Jliist mpoBeIeHUsT BCeX JICKITMOHHBIX 3aHITUN UCTIONB3YIOTCS MYJIbTHMEIHHHBIC CPEIICTBA
BOCTIPOM3BEJICHUSI AKTUBHOTO COICPKUMOTO, I[O3BOJISIFOIIETO CIYIIATEeN0 BOCHPUHUMATH
0COOEHHOCTH M3y4aeMoil mpodeccuu, 3a4acTyr0 UTPAOIIUE PEIIAIOIIYI0 POJIb B TIOHUMAaHUU U
BOCTIPUATHH, & TaK:Ke (POPMUPOBAHUU MTPO(HECCUOHATLHBIX KOMIICTCHIIUH.

Bosbiiast 9acTh JEKIMNA U MPAKTHYECKUE 3aHATHUS IPOBOJISATCS C UCTIOIB30BAaHUEM JIOCKU
U CTIPaBOYHBIX MAaTEPHAJIOB.

YacTh 1a00paToOpHBIX pabOT BBHIOJIHIECTCS Ha OSCIUIATHOM MPOTPaMMHOM OOECTICUCHHH
GNL RFSIimm99, MMANA, smithchart. bonee 80% aboparopHbix pabOT MPOXOIAMT Ha
BoeHHBIX 00pa3iax CBY obopynoBanus B mupokoM auamnazone 4actot (10MI'L — 75I'TLY).

CamocrosiTenpHas padboTa o JUCIUILUIMHE BKIIOYACT:

- CaMOIIOJITOTOBKY K y4EOHBIM 3aHSATHUSM 10 KOHCIICKTaM U Y4eOHOH JInTepaType;

- IOATOTOBKY pedepaTos.

YcnenrtHoe OCBOGHHME MaTepHalia Kypca MpearoiaraeT OOJIBIIYI0 CaMOCTOSATEIbHYIO
paboTy U pyKOBOJICTBO 3TOM pabOTOM CO CTOPOHBI IIPETIOaBATEIICH.

ComnpoBOXIIEHHE CaMOCTOSATEIILHOW pPa0OThl CTYICHTOB TAaK)Xe OPraHU30BaHO B
CIeIYIOIHUX popMax:

— MOJIPOOHOE HW3YyYEHHE HEKOTOPBIX Pa3/eioB JUCIMILIMHBI MOCPEICTBOM H3YYCHUS
PEKOMEHTYyEeMOM JTOTIOTHUTEILHOU JTUTePaTYPHI;

— MoApoOHOE U3YYEHHE HEKOTOPHIX PAa3/IeioB AMCIUILUIMHBI MOCPEICTBOM MOJITOTOBKH
COOOIIeHNH, TPE3EHTALINH, TyTeM HalMcaHus pedepaTuBHBIX PadoT;

— KOHCYJbTAIlUU Il Pa3bICHEHHS IMPOOJIEMHBIX MOMEHTOB IIPH CaMOCTOSTEIHLHOM
pacIIMPEeHHOM U3YYCHHUH Pa3/ACiIOB TUCIIATIINHBL.

OcHoBHBIE 00pa30BaTENIbHbIE TEXHOJIOTHUH, UCTIONBL3YEMbIE B YUeOHOM TpoILIecce:

— JIGKITH C TIPOOJIEMHBIM H3JI0KCHHUEM;

— 00CYXKeHHE CI0KHBIX BOMPOCOB U IPOOIIEM;

— IPUMEHEHUE METOJIa KOHKPETHBIX CUTYaIHH.

WNutepakTuBHBIE 00pa30BaTeIbHbIC TEXHOIOTHH:

— TIpoOJIeMHast JEKIIUS,

— JIeKIHsI-TIpecCc-KOH(DepeHITHs

— CEMHHApP-TUCKYCCHS,

— OpTaHU3aIMOHHO-JESITeIbHOCTHAS UTPA.

JIJIst U1 ¢ OTpaHMYEHHBIMHA BO3MOYKHOCTSIMU 37I0POBbSI MPEAYCMOTPEHA OPTaHU3aAIHS
KOHCYJIbTAIIMI ¢ UCMOJIb30BAaHUEM DIIEKTPOHHOMN MOYTHI.

HNHuTepakTuBHBIC 00pa30BaTe/bHbIC TEXHOJIOTHA

Ceme Buja 3aHaTHA Hcnoan3dyemble uHTepakTUBHBbIe | Kosmuec
cTp o0pa3oBaTe/ibHbIE TEXHOJIOTHHU TBO
4acoB
5 Jlexnus Ne 1. Beenenne. Ipo6aemHas Jexums. 2

DJIeKTPOMAarHUTHBIE MOJIS.

Jlexuus Ne2. OcHoBHbIe ypaBHeHUs | [IpoGJieMHast TeKnus. 2

AJIEKTPOMArHUTHOTO TIOJIS. MartepuanbHbie yYpaBHEHWSI.
Knaccugukanus cpen.

Jlexmus Ne 3. VYpaBHeHus | Jlekuusi-npecc-koHgepeHuus. 2




QJICKTPOMArHMTHOI'O I10JIA

ANEKTPOAUHAMUKH s | Knmaccudukanuss  synekTpoMarHuT-

MOHOXPOMATHUYECKOTO MOJIS. HBIX SIBJICHUM TIO 3aBUCUMOCTH OT
BPEMEHH.

3anstue ceMuHapckoro tuna Ne 1. CeMuHap-IMcKyccHsi Ha TeMmy:

OcHOBHbIE ypaBHEHUS «MartepuasnbHbie ypaBHEHUs

QJICKTPOMAIrHUTHOI'O TTIOJIS»

3anstue naboparopHoro tumna Ne 1-

OpFaHI/I3aHI/IOHO'IIeSlTeJIbHOCTHaSI

2. OTpakeHue U MPEIOMIICHUE urpa Ha Temy: «MccnegoBanue
IJIOCKWX BOJIH HA TPAHMIIC pa3fiesia | CTPYKTYPBI ITOJISI COOCTBEHHBIX
JBYX CpeZl. BoNH JauHuM  nepemaun  CBY
JIara3oHa.»
Umoeo: | 12

4. OueHo4YHbIe CPeACTBA ISl TEKYIIEro KOHTPOJISI YCIEeBAEMOCTH U MPOMEKYTOUHOI
aTTecTaluu.

OneHOYHBIMA ~ CPEACTBAMH JUIS  TEKYIIETO KOHTPOJISI  yCIIEBAEMOCTH  SIBJISIFOTCS:
npoOyieMHasl JIeKIUs, JEKUUs-Tpecc-KOH(EpeHIus, CEeMUHAp-AUCKYCCUS, OpPraHU3allOHHO-
JESTCIIbHOCTHASI WIpa, KOHTPOJbHAS padoTa, 3amuTa JIaDopaTOpHOW paboTHI, MPOBEpOUYHAs
KOHTpOJIbHAs paboTa, MpoBepKa JOMAIITHETo 3a1aHusl, OTYEeT 1o JabopaTopHoii paboTe.

4.1 ®oHJ OLIEHOYHBIX CPE/ICTB /s NPOBeeHUs TeKyllel aTTecTaluu.
4.1.1 BapuaHTbl KOHTPOJILHBIX PadoT.

B mpomecce moAroToBKM W OTBETa HA KOHTPOJIBHBIE pPa0OTHl (OPMHUPYIOTCS H
ouenuBatoTcsi TpeOyembie OI'OC u OOIl ans wanpaenenust 11.03.04 DnextpoHuka u
HaHOAJICKTpOoHUKA podmis «HanotexHomornu B anekTpoHuke» kommerenimn — OITK-3, TIK-9.

Huxe npuBoasTcs npuMepbl KOHTPOIBHBIX paboT Al paboueld mporpaMMel.

Bapmuanr 1.

1. DnexTpoMarHMTHOE IOJI€ KakK OCOOBIM BHJA MaTepuu. OIJEKTPUUYECKUI 3apsan u
IEKTPUYECKUN  TOK. OJEKTPUYECKOE W  MAarHUTHOE TMOJII KaK  JBa  IPOSIBICHUS
ANEKTPOMArHUTHOTO noutst. [Ipeaqmer n3ydeHuss MakpOCKOIMYECKON AIEKTPOJUHAMUKH.

2. Teopema I'aycca mig 3JIEKTpOCTaTUYECKOro MOJs M mocrynaT Makcsenna. Tperbe
ypaBHeHHe MakcBemia B uHTerpanbHoM u auddepeHnuanbHolt ¢gopmax. Crpykrypa u
bu3nuecKkuit CMbICI.

3. 'paHn4HbIE YCIOBUS HA TOBEPXHOCTH MUJI€ATBHOIO IPOBOIHUKA.

4. BonHbl B AMAIEKTPUUECKUX cpenax. [lapameTpsl 1 1ucnepcuoHHbIE CBOMCTBA.

5. IlapameTpsl NONEPEUYHBIX IEKTPOMATHUTHBIX BOJH B JIMHUAX MEpenadd. Y CIOBUSA
cymectBoBaHus. [lonepeunslii ko3dduuuent pacnpoctpanenus. PazoBas U IpynnoBas
CKOPOCTH.

6. Kpyrnsiii BonHoBoA. KoHcTpykius. [locTaHOBKA 37I€KTPOIMHAMUYECKON 33aa4l U €€
OCOOEHHOCTH B CITydyasix 3JIEKTPUUYECKUX U MarHUTHBIX BOJIH.

Bapuanr 2.

1. OCHOBHBIE XapaKTEPUCTUKHU FIEKTPOMArHUTHOIO 1oJisl. [IOH1epOMOTOPHBIE CHITBI.

2. YerBepToe ypaBHeHHe MakcBeiuia B MHTerpajgbHOU M auddepeHunansHoi popmax.
Crpykrypa U GU3HNUEeCKUd CMBICTT.

3. MoOHOXpOMAaTHUYECKOE 3JIEKTPOMArHUTHOE IMoyie. MeToa KOMILJIEKCHBIX aMIUIUTY.
VpaBHeHnss MakcBemna i MOHOXPOMAaTH4YecKoro mnojs. KoMIuiekcHas au3JIeKTpudecKast
[IPOHULIAEMOCTD Cpefbl. [IUdIeKTpUUEeCKUe IOTEPH.

4. Bonnbl B mpoBoAsIIuX cpenax. [ myOrHa MpOHUKHOBEHUS MOJIsl B MaTepual.




5. I[lapameTpepl 2IEKTPUUECKUX AIEKTPOMATHUTHBIX BOJIH B JUHUAX NEpeaayu. Y CIOBUS
cymectBoBaHus. [lomepeunsiii koaddumumeHT pacmnpoctpanenus. Pa3oBas W TpymnmoBas
CKOPOCTH.

6. CtpyKTypa 1oJis ¥ napaMmeTpbl OCHOBHOHM BOJIHBI KPYTJIOTO BOJIHOBOAA.

Bapuant 3.

1. Makpockonuyeckue mapaMmerpbl cpelbl. Buabl cpen M ux Kiaccupukanus 1o
XapakTepy B3aUMOJEHCTBUS C 3JIEKTPOMAarHUTHBIM I1oJieM. MaTepuaabHble ypaBHEHUS.

2. 3aKOH COXpaHEHHMs DJIEKTPUYECKOIrO 3apsja W ypPaBHEHUE HENPEPBIBHOCTH JIMHUN
aJIeKTpudeckoro Toka. 3akoH Oma B nuddepenimansaoi popme.

3. bamanc »Hepruum AJaeKTpoMarHuTHoro moJig. Teopema YmoBa-IloliHTHHTA.
Du3MUECKUil CMBICT clIaraeMbIX BXOJSIIMX B ypaBHeHHE OanaHca. [IOTHOCTh OTOKA SHEPrUU
OJIS.

4. [TpuHIUNBl pabOTH HAMIPABIISIOUINX CHCTEM. 3aKpPBIThIE U OTKPBITHIC JINHUH MIEPEIayuu.

5. IlapameTppl MarHMUTHBIX JIEKTPOMArHUTHBIX BOJIH B JIMHMSX IE€peladyu. Y CIOBHS
cymectBoBanus. llonepeunsnii ko3dduuuent pacnpocrpanenus. DazoBas U Trpynmnosas
CKOPOCTH.

6. 3aTyxaHue HanpasiisieMbIX BoJH. [loTepu B 3al0JIHEHUU U B METAIJIMYECKUX CTEHKaX.
KommekcHpii  k03dduirient pacrpoctpanenusa. Kosddumnuent 3aryxanuss u T1ayOuHa
IIPOHUKHOBEHUS N0JIS1 B CTEHKU BOJHOBOJIA.

Bapuanr 4.

1. 3akon mnosHoro Toka. llepBoe ypaBHeHne MakcBemia B HHTErpalbHOM U
mupdepenimanbHoil popmax. Crpykrypa U ¢usmueckuil cMpicia. TOKM NPOBOAMMOCTH U
CMELICHUS.

2. Knaccuduxanus snekrpoguHaMudeckux 3agad. CTeneHb B3aMMHOM 00YCIIOBIEHHOCTH
ANEKTPUYECKOTO U MArHUTHOTO MOJIEH.

3. bananc »Heprum MoHOXpoMarudeckoro nmojsa. Teopema YmoBa-lloiiHTuHra B
KoMIuiekcHoM ¢opme. Cpennee 3naueHue BekTopa [lolinTunra. bananc akTHBHON U peakTUBHOM
MOIIIHOCTEH.

4. Knaccuduxanus HampaBiseMbIx BoJIH. [IposonbHblE TONEpeYHbIE BOJHBI U
ruOpuHble BOJMHBL. CBA3b MEXAY MPOJOJBHBIMU M HONEpeYHbIMH KoMrmoHeHTamu OMII B
JUHUSX NIEepeladH.

5. IIpsmoyronbHbiii BoiaHOBOA. KoHcTpykinusa. IlocTtaHOBKa 3IEKTPOAMHAMHYECKON
3a/1a4i U €e OCOOCHHOCTH B CIy4asiX 3JIEKTPUUECKUX U MarHUTHBIX BOJIH.

6. I'paHnuHBIE yCIOBHs HA MOBEPXHOCTH, OIPaHUYMBAIOIIECH HAIPABIAIOIIYI0 CHCTEMY.
Tokn Ha CTEHKaxX Kpyrioro BOJIHOBOJIA B PEKMME OCHOBHOW BOJIHBI.

Bapuanr S.

1. 3aKoH 371eKTpOMarHUTHOM MHAYKIMU. BTopoe ypaBHeHne MakcBenia B HHTErpajibHON
u nudpepennmansHoi popmax. CTpykTypa U pU3HUECKUI CMBICI.

2. I'pannunble yciaoBHsT Ha TOBEPXHOCTH pas3fena cpel C  pa3iHuuHbIMU
MaKpOCKOIIMYECKUMU NTapaMeTpaMu. I1[oBepXHOCTHBIE 3apsAbl U TOKH

3. BonHOBBIE ypaBHEHHUs [ MOHOXpoMarumueckoro mojs. OJIHOpoAHbIE U
HEOJIHOPOJAHbIE YpaBHEHMsI [ enbMrospLa.

4. Tlapamerpsl HampaBisieMblXx BoJH. llomepeuHblit K03 GUIUEHT pacrnpocTpaHeHus.
Kputnueckass uiMHa BOJIHBI M KpUTHYECKas dYacToTa. BoiHa OCHOBHOrO THMA. YCIIOBUE
OJIHOBOJIHOBOT'O PEKHUMA.

5. CtpyKTypa 1osist ¥ napaMmeTpbl OCHOBHOM BOJIHBI ITPSIMOYTOJIBHOTO BOJIHOBO/IA.

6. CtpykTypa moJis M mapaMmeTpbl HANpPAaBISEMbIX BOJH B KOAKCHAJIbHOM BOJIHOBOJE.
BonnoBoe conpoTusnenne. KoHCTpyKTHBHBIE OCOOEHHOCTH KOAKCHAbHBIX BOJIHOBO/IOB.

Ilepeuens yacmeri komnemeHyull, NPOBEPSLEMbIX OYEHOUHBIM CPEOCBOM.:

OIIK-3: 3HaTh OCHOBHBIE YPAaBHEHUS, OIMCBHIBAIOUIME DSJEKTPOMATHUTHOE TOJNE U
HHEPreTUYecKre COOTHOUIEHHUS B HEM; OOIIME CBOMCTBA BOJIH, PACIIPOCTPAHSIIOMIUXCS B JTMHUIX
neperadm.



[IK-9: ymeTp aHATM3HPOBATh CTPYKTYPY DIEKTPOMArHUTHOTO TMOJS TUIOCKUX BOJIH,
pacpOCTPaHSIONIUXCS B Pa3jMYHbIX Cpelax U JIMHUSAX Nepeadd; aHaJu3UpOBaTh BOJIHOBBIC
MPOLECCHl B HEPETYNSPHBIX JIMHUSAX TEpeladyd, 3HATh MPUHIUIBI pa0OThl 3JIEMEHTOB JIMHUN
nepesavyn; MPOBOAUTH pacyeThl HU30UpaATENbHBIX CBOMCTB OOBEMHBIX PE3OHATOPOB; BIA/ETh
MPaKTUYECKUMH HaBBIKAMH HW3MEPEHUS] KOMIUICKCHBIX S-MapaMeTpoB JIMHEHHBIX OAHO- H
JIBYXIIOPTOBBIX YCTPONCTB, Pa3IMYHBIX XapaKTEPUCTHUK HEJIMHEHHBIX IIeTei, Ha COBPEMEHHOM
METPOJIOTHYECKOM 000pYyI0OBaHHH.

Kpumepuu oyenxu:

OneHka <«3a4YTeH0» CTAaBUTCA, €CIU IPOJEMOHCTPUPOBAH JIOCTATOYHBIN YpOBEHb
SPYAUPOBAHHOCTU CTYACHTA, BHIBOJBI W HAOIIOJEHHUS CaMOCTOSTEIbHBI, COOJIIO/IEHA KYJIbTypa
YCTHOTO M IMCbMEHHOI'O M3JIOKEHUS MaTepuana U B LEJIOM IPOJAEMOHCTPUPOBAHbI 3HAHUS U
YMEHHsI HEOOXOIUMBIX KOMIETCHIIHH.

O1neHKa «He 3a4TeHO0» CTaBUTCS, €CIIU CTYJIEHT HE MOXKET JaTh IMPAaBUIbHBIE OTBETHI HA
80% BOMPOCOB MJIH HE COOTIOACHBI XOTS ObI 2 U3 OCTAaBIIUXCS TPEOOBAHUIA.

4.2 ®oHA OLIEeHOYHBIX CPEACTB /sl MPOBeIeHHs IPOMEKYTOYHOH aTTeCTALMU.

4.2.1 KoHTpPO/IbHBIE BONIPOCHI:

1. Beenenue. OcHOBHBIE MOHTHS U oripeaesieHust Teopuu OMII.

1.1. HazoBUTE OCHOBHBIE HCTOPUYECKHUE ATANbI pa3BUTHs Teopunu DMIL.

1.2. Haiitre omnpenenenue OMII, anekrpuyeckoMmy 3apsly, NEpEYUCIUTE OCHOBHBIE
cBorictBa OMIL.

1.3. Moxuo nu OMII pa3nenuts Ha 3JIEKTPUUECKOE U MArHUTHOE OIS ?

1.4. JlaiiTe onpeneneHue BeKTopaM, xapakrepusyrommm IMIIL.

1.5. Uem BEKTOpHOE 110JI€ OTINYAETCS OT CKATSIPHOIO?

1.6. HazoBUTE OCHOBHBIE OTIMYMS MEX1Y HOHITHUAMU II0JIE» U «BELLECTBOY.

1.7. Ykaxxure eIMHULIBI U3MEPEHUs1 OCHOBHBIX BeanunH OMIL.

1.8. Kak knaccuuuupyroTcst BEKTOPHBIE TOJIsA?

1.9. JlaifTe onpenenenue rpaiueHTy, TUBEPTreHIIUN, POTOPY BEKTOPHOTO TOJIA.

1.10. Haiite onpenenenne QUPKYISILIMKA U TIOTOKY BEKTOPA.

1.11. 3anummure cuctemMy ypaBHeHHMH MakcBeiuia B HMHTETpPAIbHOU (GopMe, YKaKUTE
du3nueckoe coepkaHue Kax/a0ro ypaBHEHHUs CUCTEMBI.

1.12. 3amumure cucreMy ypaBHeHHil MakcBemna B auddepennunanbHon  dopme,
YKaXUTE (PU3MUECKOE COACPKAHNUE KAXKJIOTO YPAaBHEHHSI CUCTEMBI.

1.13. B yem 3akmtogaercs 3aciayra Makcsena B GopMupoBanuu Teopuu SMII?

1.14. Kakas ¢opma ypaBHeHuil MaxkcBemna (auddepeHunanbHas UM MHTErpaibHas)
JydIe oTpaxaeT cBoiictBa DMII?

1.15. Kakoe ypaBHeHue MakcBeiia OnucbIBaeT 3akoH DM uHIyKuun?

1.16. Kakoe ypaBHeHue Maxkcsemia o6o0Omiaer 3akoH buo—Casapa?

1.17. Ha xakue Ki1acchl MOKHO Pa3ieiuTh Cpeabl 1o tg &7

1.18. JlaliTe (QOpMYyIMpOBKY TpaHUYHBIX YCJIOBHHM MJIi HOPMAJbHBIX COCTaBJISIOIIMX
BekTOpoB OMIL.

1.19. ChopmynupyiiTe TpaHUUYHBIE YCIOBHS JIJISl KacaTeIbHBIX COCTABIISIONINX BEKTOPOB
OMIL

2. DHeprus 1 MOIHOCTE DMIT.

2.1. Chopmynupyiite 3akoH O6ananca sHepruu s SMIL

2.2. Yxaxure (HU3NUECKUN CMBICH, NMpaBUjIa OPUEHTALlUH, €IMHUILY U3MEPEHUSI BEKTOpa
IToliHTHHTA.

2.3. Ha3oBUTE OCHOBHBIE PA3HOBUHOCTH MOIITHOCTEH.

2.4. llpoananuzupyiite 6ananc sueprur IMII B 3aMKHYTOM HOCIIEJOBATEIHHOM KOHTYpE
C IOTepsIMU U 6€3 OTEPb.

2.5. Kakue BeIMUMHBI XapaKTepU3yIOT U3MEHEHUE 3anaca OM sHepruu B cucreme?



2.6. KakoB cmbIc1 MHUMOM YacTu BekTopa [ToiHTHHra 1 MOIHOCTH U3JTy4eHus?

2.7. Kak onpenensercst BeKTop [loifHTHHra U30TPOIMHOTO UCTOYHUKA?

3. Pemenust ypaBHeHuii MakcBesuia Ipy 3a/1aHHbIX HCTOYHUKAX.

3.1. YUem BoiHa oTNIMYaeTcs OT Kojiebanus?

3.2. Yem oTiinyaroTcs BoJHOBBIE ypaBHeHus [’ AnamOepa u I'enpMmromnsna?

3.3. Cnenyer a1 U3 BOJHOBBIX YPAaBHEHUN HE3aBUCHUMOCTb AJIEKTPUYECKOM M MarHUTHOU
cocrapistonmx OMII?

3.4. MoxHO 11 cuntath cBeT DM BOJIHOI?

3.5. Kakue ynpoiieHusi BO3SMOXXHbI B BOJIHOBBIX YPAaBHEHHSX IS cpell 6e3 moreps?

3.6. M0OXHO 71 IO BHY JICKTPUUYECKON MJIM MarHUTHOM COCTaBIISIIOLIEH TIIockoi OMB
OINpPEAEIUTh PacHoJioKeHue Ipyroi cocrasisitomiedn OMII u HanpaBieHue pacnpocTpaHEHHUS
OMB?

3.7. Uro npencrasisier co0oil mpocTeiiliiee perieHne CUCTeMbl ypaBHeHU MakcBera?

3.8. JlaiiTe onpeneneHre BOJTHOBOTO (POHTA.

3.9. Tlouemy mNJIOTHOCTH MOTOKAa HHEPTUM C(HEPUUYECKOH BOJIHBI YMEHBIIACTCSA IPH
yJlaJIeHUU OT UCTOYHHKA JJa)Ke B MPOCTPAHCTBE O3 moTephb?

4. TInockue BOJHBI B OJJTHOPOIHOM cpee.

4.1. Kakue ympouenus B aHanuze OMII naer nonstue «miockas BonHa»? B kakux
IPAKTUYECKUX Cllydasx aonyctuMo OMB cunrtaTh miockoit?

4.2. YeM oTIIMYAIOTCS OJTHOPOJHBIEC U HEOJHOPOIHbIE IJIOCKUE BOJIHbI?

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

44. UYem otrauuaercs BOJHOBOE UYUCIO OT KOMIUIEKCHOIO  Ko3(¢uireHra
pacripocTpaneHus?

4.5. KakoBa nIpocTpaHCTBEHHAs CTPYKTypa Mockoit JMB?

4.6. Kak onpenenuTs HanpaieHUe pacnpocTpaHeHuss OMB?

4.7. Kak ¢ momMouipio MOHSATHS «TOJIIMHBI IOBEPXHOCTHOI'O CIJIOS)» MOKHO OLICHHUTH
[IPEUMYIIECTBEHHYIO KOHIIeHTpauo OMII?

4.8. [laiiTe onpeneneHre OCHOBHBIM XapakTepuctukam OMB.

4.9. Yem rpy1moBas CKOPOCTh OTJIMYAETCS OT (Pa3oBOii?

4.10. Moxer 1u ¢a3oBas CKOPOCTb UMETh OECKOHEUHOE 3HaUeHue?

4.11. YeM BOTHOBOE COITPOTUBJICHHE OTIMYAETCS OT XapaKTEPUCTHUECKOTO?

4.12. SIBngercs nu rpynmnoBasi CKOpOCTb CKOPOCTBIO NIEPEaun YHEPTUU?

4.13. Maiite onpezeneHue AU3JIEKTPUKA C TOUKH 3peHust Teopuu IMIL.

4.14. Maiite onpeesieHne NPOBOJIHNKA C TOUKH 3peHus Teopun OMII.

4.15. Ykaxure nocnenoBaTenbHOCTh aHanu3a DMII u pacnpoctpanennst OMB B cpene ¢
3a/laHHBIMU [TapaMeTpaMHu.

4.16. Yto naet xnaccuduranus M CBOKCTB cpell B 3aBUCHMOCTH OT tg 57

4.17. Kakue pa3HOBUJHOCTH JAMDJIEKTPUKOB MOXKHO BBIIEIUTh B 3aBUCUMOCTH OT
MOJIEKYJIIPHOM CTPYKTYpHI BemecTBa 1 DM cBoCTB?

4.18. Ha xakue rpynmsl AeJATCS BEIIECTBA B 3aBUCUMOCTH OT UX MarHUTHBIX CBOMCTB?

4.19. Yxaxute (U3NIECKHe OCHOBBI MUKPOBOJIHOBOTO Harpena.

4.20. CpaBHUTE XapaKTEPUCTUKH pacnpocTpaHeHuss OMB B nuaiiekTpukax ¢ NoTepsMu,
0€3 MoTePh M B MPOBOSIINX Cpeax.

4.21. VYkaxuTe OCHOBHBIE OCOOCHHOCTH YaCTOTHOW XapaKTepUCTUKUM M JaiTe
XapaKTepUCTHUKY MMOBEACHUS UMIIeJaHCa TPOBOHUKA.

4.22. JlaiiTe XapaKTepUCTUKY I'PaHUYHBIM YCIOBMSIM U1 M1€AIbHOTO TPOBOAHMKA.

4.23. KaxoBbl kpuTepuu BbIOOpa MeTalIa sl 3KpaHUPOBaHUsI TpocTpaHcTBa oT DOMII?

4.24. KakoBbl KpUTEpHH BbIOOpa MeTayuia ais jokanuzanuu OMII ¢ MUHUMaTbHBIMU
norepsimMu?

4.25. Ilouemy rpynmnoByo ckopocTs OMB B MeTasuie MOKHO PUHATH PABHOM HYIIO?

4.26. MOXHO JIM UCTIOIH30BaTh MUKPOBOJHOBYIO TI€Yh JIJIsl HArpeBa METAJLJIOB?



4.27. ]JlaiitTe XapakTepUCTHKY TMoOBeAeHUs Kod(pduuuenta 3atyxanus OMB s
MIPOBOJIHUKA U IU3JIEKTPUKA C POCTOM YaCTOTHI.

4.28. KakoBa 4yacTOTHas XapakTepucCTHKa Koddduimenta (asbl A MPOBOAHUKOB U
JIADIICKTPUKOB?

4.29. Jlaiite ompenenenue noispusauuu OMB U ykaxkute OCHOBHBIE Pa3HOBHUIHOCTH
MOJISIpU3ALUH.

4.30. MoxHo mu u3 aByx OMB nuHelHON nonspuzauuu noiaydutb OMB kpyrosoit
nojsipuzanuu’?

4.31. MoxHo mu u3 nByx OMB kpyrosoil nosspuzauuu noiayuuts OMB nuneitHoN
nojsipuzanuu’?

4.32. AHTeHHa HacTpoeHa Ha npueM OMB onpenenenHoil nonspusanuu. byaer nu ona
npuHuMaTh OMB ¢ nonsgpuszanmeii, opToroHajabHOM OCHOBHOM?

5. Knaccudukanus MIL. CxansipHblii 1 BEKTOpHBINA noTeHIrams SMIT.

5.1. [aiite ompeneineHue »3JieKTpoJuHaMudyeckuM mnoreHruaiam OMIL. Yrto naer
BBEJICHUE 3JIEKTPOJUHAMUYECKUX TOTEHIUAIOB?

5.2. C nmnoOMOLIBI0 KAKOro M3 JJICKTPOAMHAMUYECKUX TMOTEHIUAIOB  MOXXHO
0XapaKTEpHU30BaATh MOTEHLUAIBHYIO SHEPTHUIO 3aPSAA0B B AIEKTPOCTATUYECKOM 110J1e?

5.3. Kakoil mnoTeHuuan CBA3aH C M[OTCHUHAJbHOW 3HEpPrueil TOKOB B Ciyyae
CTAllMOHAPHOI'0 MAarHUTHOTO MOJs?

5.4. KakoBO MeCTO 3JIEKTPOJMHAMHUYECKUX MNOTEHUHAOB B Teopuu OMII u Teopuu
aHTEHH?

5.5. IloueMy noTeHLMAIIBI HA3bIBAIOT «3AMa3bIBAIOIIUMU?

5.6. MO>XHO J11 CKaJISIpHBII MOTEHIMANl HA3BaTh «3JIEKTPOCTATUUECKUM»?

5.7. Ha kakue kj1accbl MOXKHO pazzenutb IMII?

5.8. Mlaiite ompeneneHUe OCHOBHBIM pa3sHOBUAHOCTSIM OMIL. VYkaxure OCHOBHBIE
ocoberHocty DM npoueccoB ans IMII pa3nuyHbIX TUIIOB.

5.9. KakoBsbI yCJI0BHSI IPUMEHUMOCTH T'€OMETPUUECKOM ONTUKH J1Jis1 aHainu3a DMII?

5.10. Kakue ynpouienus B ananuze OMII gomycTumsl i1 BeCbMa BBICOKUX YacTOT?

5.11. Ilpu kakuX yciaoBHSIX NPUMEHMMO MOHATHE «KBaszucTanronapHoro OMII»? Kakue
YIPOILEHUS B aHAJIIM3€E IOIYCTUMBI JUIsl KBa3ucTauuoHapHoro OMII?

5.12. Kakoe cxo/1cTBO HAOJIIOAACTCS B SIBIEHUAX DJIEKTPOCTATUKH M MATHUTOCTATUKU?

5.13. Kakue aHanorum CymecTBYOT y CTaTUHUYECKHUX U cTalnoHapHbIX OMII?

5.14. Ilpu kakux ycIoBHUSAX MOXHO IPeHEOpeyYb BOJHOBBIM Xapakrepom DMII?

5.15. Kakue npuHIMNNANbHBIE OTINYMS CYHIECTBYIOT MEXKAY 3aKOHAMH DIIEKTPOTEXHUKU
U DJIEKTPOJIMHAMUKN ?

5.16. Ha3oBuTe OCHOBHBIE [ONYUIECHHWS, IO3BOJISIIOIIME IEPEUTH OT 3aKOHOB
AIIEKTPOJMHAMUKH K 15 OCHOBHBIM YpaBHEHHSIM 3JIEKTPOTEXHUKH M TEOPUHU DIIEKTPUUECKHUX
LEIEN.

6. OMB Ha rpanuiie paszuena cpe/.

6.1. Chopmynupyiite 3akoHsl CHemumnyca.

6.2. SBnsAoTCA JIM 3aKOHBl OTPAKEHUS U MPEIOMIIEHMSI IUIOCKUX BOJH Ha TpaHUIE
paszena cpel pyHAaMeHTaTbHBIMU 3aKOHAMU MPUPOJIbI?

6.3. [laiite onpenenenne kodduimeHTaM oTpakeHus U poxoxaeHus. KakoBa obmacts
3HAUYEHUH 3THUX BEJIUYUH?

6.4. KakoBo noegenne DMB napaienbHON NOJgpU3alUK Ha TPAHUIIE pa3iena cpea?

6.5. Oxapakrepusyiite noseaeHue OMB nepneHInKyIsIpHON NOJSpU3aLMU Ha T'PAaHULE
paznena.

6.6. YKa)xuTe ycI0BHE COIIACOBAaHUS CPEL.

6.7. HazoBHTE yCIIOBHS MOJHOTO ITPOXOXKICHHUSL.

6.8. HazoBute ycnoBHs MOTHOTO OTPaXEHUS.

6.9. [lpu kpuTHUeckoM yriie TaJeHUs hcue3aeT mpolieamas BoHa. Uto Habmomaercs,
€CIIM YTOJI NajIeHus O0JIbIIe KPUTHYECKOTO?



6.10. Kak usmenstorcs ycinoBus npoxoxxaeHuss OMB depes rpanuily pasaena B cpeax
noTepsAMu?

6.11. Bo3moxHo 5u monHoe oTrpaxeHue OMB oT rpaHuubl paszgena AUAJIEKTPUKOB C
noTepsAMu?

6.12. JlaiiTe omnpeneneHue cTosueii BOHE U 00BsicHUTE ocobenHocTr ee DMII.

6.13. Ilouemy crosuas OMB He mnepeHOCUT »Hepruro, XoTsi BekTopbl ee OMII
CYLIECTBYIOT U HE PaBHbI HYIIO?

6.14. JlaiiTe onpeneneHue u ykaxute oonacts 3HaueHuit KCB u KbBB.

6.15. MOHO 71 TOTyYUTh CTOSAYYIO BOJHY U3 OETYIIMX BOJIH?

7. OCHOBHBIE TEOPEMBI Y IPUHLIUIIBI AIEKTPOAUHAMUKHY.

7.1. ChopmynupyiiTe yCcIoBHE U3ITydeHHUsI Ha OECKOHEYHOCTD.

7.2. Kakoii cMBICII UMEET TeopeMa €IMHCTBEHHOCTH?

7.3. JlaiiTe XapakTepUCTUKY IIPUHIUITY ABOHCTBEHHOCTH.

7.4. [laiiTe onpeaeeHre NPUHIMITY B3aUMHOCTH.

7.5. Kakoe 3HaueHue NpUHLIUI B3aUMHOCTH UMEET /71l TEOPUM aHTEHH?

7.6. laiiTe XapakTepUCTUKY IPUHIUITY SKBUBAJICHTHOCTH.

7.77. Jaiite onpeneneHue npuHuuiy [ roMrexca.

7.8. Kakue ynpomenus B aHaiuze OMII BO3MOXHBI C IOMOUIBIO IPHHLUIA
CyNEpPIO3UINH?

7.9. MaiiTe XapakTepUCTUKY IPUHIUITY 3JIEKTPOIUHAMHYECKOTO OJ00US.

7.10. IIpuBenuTe npuMepsl AEKTPOAUHAMUYECKU MOJOOHBIX 3a7a4 U CUCTEM.

7.11. Kakoii cMbICIT B 3JIEKTPOAMHAMUKE UMEIOT MarHUTHBIE TOKU U 3apsi/Ibl?

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

8. Uznyuenune OMII.

8.1. [IpuBeauTe npuUMephl «BPEIHOTO» U «I10JIE3HOT0» U3TyUCHHUS.

8.2. JlaiiTe XxapaKTepUCTUKY 30HaM U3JTy4E€HUS AaHTECHHBI.

8.3. Ykaxute ocodbennoctu OMII B nanbHel 30He.

8.4. Kakue ynporienus B aHaiu3e AaeT NpuOIMKeHue 1aabHeil 30Hb1?

8.5. Kak ompezensercst paccTosiHue JaJIbHEH 30HbI?

8.6. Ha xakue cocraBisomue AeniT KomiuiekcHyro JJH?

8.7. OnumuTe OCHOBHBIE PA3HOBUIHOCTH 3JIEMEHTAPHBIX U3TydaTesnei.

8.8. Kakue mnpubmmkeHuss HCNONB3YIOT Mnpu omnpenaeneHun OMII  snemeHTapHBIX
U3JIydaTesnen.

8.9. HMaiite xapakrepuctuky OMII anexkrpuyeckoro nunossa. Onumure J1H.

8.10. Haiite xapaktepuctuky DMII nunons ['epua B OmmxHEl 30He.

8.11. Jlaiite xapaktepuctuky IMII anexkTpruueckoro AUmnois B 1ajabHEN 30HE.

8.12. [laliTe XapaKTepUCTUKY CBOMCTBAM dJIEMEHTapHBIX u3nydareneid. Onummure JIH.

8.13. JlaiiTe onpeneneHre CONPOTUBICHUIO U TPOBOAUMOCTH U3TYyUECHHUS.

8.14. YkaxuTe OCHOBHbIE OTJINYUS MArHUTHOTO JTUIIOJIS OT JIEKTPUUYECKOTO.

8.15. Kak peanu3yeTcsi MAarHUTHBIN AUIOJb B IPAKTUYECKUX KOHCTPYKLUAX?

8.16. [Touemy paMKH C TOKOM HE HU3JIy4alOT B OCEBOM HAIpPaBJICHUH?

8.17. Jlaiite xapaktepucTuky wusnyuatento [roiirenca. Omnummre ocobennoctu JIH
n3nydarens [ 'roiiresca.

8.18. OObscHuTe OoTIMYMs B 3(PPEKTUBHOCTH H3IYyUYEHHUsS! IBYXIPOBOJHON JHUHUU H
BUOpPATOPHOI AHTEHHHBI.

8.19. O6bsacuuTe, kak LC-KOHTYp clienaTh U3IIydaronied CHCTEMOH.

9. OMB B aHM30TpPONHOM Cpee.

9.1. [aiiTe onpenenenne aHU30TPONHOM cpefbl. [IpuBenuTe npuMepsl TakuxX Cpes.

9.2. [laliTe onpeaeneHrne rTupoTPOITHON CpeIbl.

9.3. Yto Takoe mpoA0JIbHBINA (heppOMArHUTHBIN pe30HaHC?

9.4. JTaiite onpenenenue r¢pdexry Dapanes u mocrossaHo Dapazes.



9.5. Omummre cBoiicTBa OOBIKHOBEHHOW M HEOOBIKHOBeHHOH OMB B momepe4yHo-
HaMarHu4eHHOM (eppure.

9.6. laiiTe xapakTepucTHKY noBefieHus BekropoB DMII B peppure.

9.7. JlaiiTe onpeneneHre monepevyHoro (eppoMarHuTHOTO PE30HAHCA.

9.8. Omummute 3¢ dext Korrona — MyroHa.

9.9. YxaxxuTe BO3MOXHBIC MPUMEHEHHS aHU30Tponuu pepputoB B Texauke CBY.

10. [onstue o audpaxuu IMB.

10.1. JlafiTe onpenenecHue ABICHUIO TU(PPAKITUH.

10.2. JlaiiTe XxapakTepuCTUKY OCHOBHBIM METOaM PEIICHHS 3aa4 AU(PaKIIH.

10.3. KakoBbI npe/iesibl IPUMEHUMOCTH METOJIa TEOMETPUYECKOU ONTUKU?

10.4. Kakue ocoOeHHOCTH UMEET METOI (PU3NIECKON ONTHKH?

10.5. Hatite onpenenenue 30HaM DpeHerns.

10.6. Kakue ocobennoctu umeet nudpakius Opaynrodepa’?

11. OcHoBHbie paszHoBugHOCTH JIII. OOGIIME CcBOWCTBA BOJIH, PACIPOCTPAHSIIONIUXCS B
JIIL.

11.1. JlaitiTe onpeaeieHUE HAMPABJISIIOIIUM CUCTEMAM.

11.2. Kakue oTiinyusi UMEIOT peryJsipHbIe U HEPETyJIsIpHble JIUHUN?

11.3. Kak knaccudunupyrorcs HanpasiseMbie DMB?

11.4. Kak MOXHO HCIOJNB30BaTh CBSI3b MEXKIY MPOJOJIBHBIMU U IONEPEUYHBIMU
KOOpAMHATAMH IIPY aHaIM3€ HanpasisieMblx OMB?

11.5. Jaiite onpenenenue T, E, H u rubpuaasiM BoHAM.

11.6. Ha xakue TUIIBI MOKHO pa3JeJIUTh JIMHUU MEPEAAUN 110 KOJINYECTBY HE3ABUCHUMBIX
IPOBOJSIINX TOBEPXHOCTEN?

11.7. JMaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY MapaMeTPOB JUHUHI NepeJayd OCHOBHBIX
KJIACCOB.

11.8. Kakue pa3HOBHIHOCTH BOJIHOBOJOB IPUMEHSIOTCS B pPAIUOTEXHUKE?

11.9. Maiite xapakTepuCcTUKY pacnpocTpaHeHust OMB B 0JIHOCBS3HBIX BOJIHOBO/IAX.

11.10. [aiite xapakTepUCTHKy YacTOTHONW 3aBUCHMOCTH TPYyNmoBoil u (ha3oBoit
CKOpPOCTEW B OJTHOCBSI3HBIX BOJIHOBOJAX.

11.11. Otnuyaercs nu JyIMHA BOJIHBI TeHepaTopa oT JuinHbel OMB B BonHOBOAE?

11.12. Yem orpaHuuuMBacTCsi ypOBEHb IepeaBaeMON MOIIMHOCTH B OIHOCBSI3HBIX
BOJIHOBOJAX?

11.13. Yem orpannumBaeTcst paboyast osoca 4acToT OJHOCBSA3HBIX BOJIHOBOAOB?

11.14. Kako#l TUII BOJIH ABJISI€TCS OCHOBHBIM B IIPSIMOYTOJIBHOM BOJIHOBOJIE?

11.15. Tlouemy paGounii ¥ OJHOMOJOBBIN JMAIIa30Hbl YACTOT Pa3INYaOTCs?

11.16. Kako#l TUII BOJIH SBJISIETCSI OCHOBHBIM B KPYTJIOM BOJIHOBOAE?

11.17. Kakue THUOBI MOJ KPYIJIOTO BOJIHOBOJA HAXOASAT MPAKTUYECKOEe NMpHUMEHEHHe?
Kakue Monpl cienyer HCHoOib30BaTh Uil nepenaun OMB 1o KpyrioMmy BOJHOBOAY C
MUHUMAaJIbHBIM 3aTyXaHUEeM?

11.18. Kakne 1OCTOMHCTBA UMEET DILUIUNTHYECKUHA BOITHOBOI?

11.19. Kakue nocrounctBa umeroT BoTHOBOIbI [1-u1 H-06pa3noit hopmbl ceueHus?

11.20. OnummTe YaCTOTHYIO XapaKTEpPUCTUKY MOBEAEHUS 3aTyXaHUs OCHOBHBIX THUIIOB
BOJIH B O/IHOCBSI3HBIX BOJHOBOJAX.

11.21. CpaBHHUTE OAHOCBA3HBIE BOJHOBO/IBI C APYTUMHU TUIIAMH JIMHUH MEpEAAUN.

11.22. Ouenure qucrepcuro xapakTepucTuk OMB B 0HOCBSA3HBIX BOJIHOBOAAX.

11.23. Kak BbIOMpatOT IpSIMOYTOJIbHBINM BOJIHOBOJ Ha 33/1aHHBIN AUaNa3oH 4acToT?

11.24. OnumuTe KOHCTPYKIMU OCHOBHBIX JIMHUH nepefadu T-BOJIHBIL.

11.25. 3anumute ¢GopMynbl Ui BBIYMCICHHUS BOJHOBOTO COINPOTHBICHHUS JIMHUHN
nepenayu T- BOJTHBI OCHOBHBIX TUIIOB.

11.26. Onumute pacupenenenne OMII B mpocTpancTBe MMHMM nepenadu T-BOJIHBI.

11.27. TosicauTe pu3ryueckuil CMbICT MOHATHI TOKAa U HANpsHKEHUS B JUMHUIX Mepeaadn
T- BOJIHBL



11.28. [laiiTe CpaBHUTENbHYI0 XapaKTEPUCTHKY IapaMeTpOB KOAKCHUAIbHOM U
JIBYXITPOBOJHOM JIMHUUA.

11.29. Kakue 10CTOMHCTBAa UMEET IBYXIIPOBOJIHAS JIMHUS B BUJIE «BUTOM Maphl»?

11.30. HazoBuTE OCHOBHBIE PAa3HOBUAHOCTH MOJOCKOBBIX JIMHUH. [[aliTe CpaBHUTEIBHYIO
xapakrepuctuky CIII u MITJL

11.31. Kakue 0coOEHHOCTH MMEIOT MHOTOCBsi3HbIe JUHUHM? Kakoe BIusSHUE OKa3bIBaeT
CHUH(A3HOCTh WM NPOTUBO(A3HOCTH BO3OYXKIECHUS MPOBOAHUKOB CBSI3aHHBIX JIMHUH? YKaXuTe
OCHOBHbBIE Pa3HOBUAHOCTH M 00JIaCTh MPUMEHEHHUs] MHOTOCBSI3HBIX JIIT.

11.32. Ilo xakuM KpHUTEpHUSAM BBIOMPAIOT ZC KOAKCHANbHBIX JUHUH? [l kakux
pPaIMOTEXHUYECKUX LeJNed HCHONB3YIOTCS KOAKCHAIbHBIE Kabenum ¢ XapaKTepUCTUYECKUM
conpotusiienueM 50 u 75 Om?

11.33. OnummuTe KOHCTPYKIMIO M TPHUHIMI paboThl cBeToBOja. Kakoe d¢usmueckoe
SIBJICHHE TI0JIOKEHO B OCHOBY pabOThI CBETOBOAA U AUAJIEKTPHUUECKOTO BOJIHOBOA?

11.34. HazoBute ocHoBHbIEe pazHoBUAHOCTH OB. CpaBHute xapakrepuctuku 3tux JIII ¢
xapakrepuctukamu JII1 npyrux xnaccos.

11.35. Kakue 10CTOMHCTBA UMEET IPaAUEHTHBI CBETOBO?

11.36. Yem oTiM4arOTCS XapaKTEPUCTUKH OJTHOMOAOBBIX 1 MHOTOMO0BBIX OB?

11.37. HazoBuTe OCHOBHBIC BUJbI TUCIEPCUU B CBETOBOMAX. JlaliTe pekoMeHIaluu s
ymenblleHus aucnepcuu B BOJIC.

11.38. Onummure KOHCTPYKUUIO W MPUHIUN PpabOThl JUAIEKTPUYECKOTO BOJHOBOJA.
Onumure npuHOUN padoTel JuHUH ['y0o, MiIaHapHBIX BOJHOBOJOB. JlaliTe CpaBHUTEIHHYIO
XapaKTepUCTUKy OCHOBHbIX TUMOB JIII moBepxHOCTHBIX BoNH. Kakue TUIBI BOJIH SIBISIOTCS
OCHOBHBIMH B JIAHHBIX JINHUAX?

11.39. [Haitte onpenenenue HeperymspHoctasm B JIII.  Onummre  BiausiHue
HeperyJsipHocTeil Ha pacnpoctpanenue OMB B JITI?

11.40. OnumuTe siBieHue TpaHchOpMalliy COIPOTUBIICHUN B IMHUU Tepeayu.

11.41. Onumute noBeAeHUE COMPOTUBIICHUS TUHUU TIPU €€ KOPOTKOM 3aMbIKaHHH.

11.42. OnuiuTe NoBeACHUE CONPOTUBICHUS PA30MKHYTOM JIMHUH.

11.43. JlaiiTe onpeneneHne CBOMCTBY YeTBEPTHBOIHOBOI TpaHCHOpMaIUH.

11.44. Kak otpaxenust OMB ot Harpy3ku BIuAIOT Ha Xxapaktepuctuku JIII?

11.45. IlpuBenuTe npuMepbl S3KBUBAJIEHTHBIX EMKOCTEN U MHAYKTUBHOCTEH B IMHUSX.

11.46. [laiite onpeneneHre JEKOMIIO3UIIMNA, MaTPULIAM PACCESHUS U TIEpeayn.

11.47. Jlaiite onpenenenue u oobicHuTe ocodeHHoct OMII crosueit OMB. Ilouemy
HEeXeNaTelbHO NosiBJeHue ctosiueid OMB B nunun?

11.48. [daitte onpenenenne u ykaxure oonacts 3HaueHnit KCB u KBB.

11.49. Onumute MeToAuKy paboThl ¢ quarpammoii Cmurta — Bonbnepra.

12. O6BeMHBIE PE30HATOPHI.

12.1. Maiite onpeaeneHue 00beMHOMY PE30HATOPY.

12.2. Tlepeuucnute OCHOBHBIE THITBI 00BEMHBIX PE30HATOPOB.

12.3. CpaBHute 00beMHbIH pezoHaTop ¢ LC-koHTypoM.

12.4. Kak omnpezensercst 10OpOTHOCTh 00BEMHOTO pe3oHaTopa’?

12.5. Ha3oBuTE OCHOBHBIE TapaMeTPbl 00bEMHBIX PE30HATOPOB.

12.6. YeM HarpyskeHHasi JOOPOTHOCTh OTIUYAETCS OT COOCTBEHHOI?

12.7. Kakue crioco0bl BO30yx/1eHUSI 00bEMHBIX PE30HATOPOB BaM M3BECTHBI?

12.8. Ha3oBHUTE OCHOBHBIE THUIIBI OTKPBITHIX PE3OHATOPOB.

12.9. Kak HaKkaruMBaeTcsl JHEPTHsl B OTKPBITHIX PE30HATOPAX?

12.10. Kak onpeznenstoTcst pe30HaHCHbBIE YaCTOThl 00BEMHBIX PE30HATOPOB?

12.11. Kakue 0coOEHHOCTH UMEIOT (PeppPUTOBEIC PE30HATOPHI?

12.12. Kak u3 peryaspHOi JUHUH MOXKHO C/IeJIaTh 00bEMHBIN pe3oHaTop?

Ilepeuens yacmeii kKomnemenyuil, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM.:

OIIK-3: 3HaTh OCHOBHBIE YPaBHEHHWs, OIMUCHIBAIONINE OJJICKTPOMATHUTHOE TIOJie |
HHEPreTUUeCKrue COOTHOLICHUS B HEM; 0OIIie CBOWCTBA BOJIH, PACIIPOCTPAHSIONIMXCS B JIMHUSIX



nepefayd; yMETh aHaJIM3HPOBATh CTPYKTYPY OSJIEKTPOMArHUTHOTO TIIOJI, CO3JaHHOTO
3JIEMEHTAPHBIMU U3J1y4aTeIsIMU; TIOHUMATh (PU3HUYECKHE MPOLECCHl, TPOUCXOAIINE HAa TPAHULIE
paszena cpell, ONpeAesaTh YIJbl MPEJOMIIEHUS U OTPaXXEHHs IUIOCKUX BOJIH; aHAJIU3UPOBATH
CTPYKTYPY 3JIEKTPOMAarHUTHOIO TMOJSI B Pa3jIMuHBIX JIMHUAX IepeAayd, BKJIOYas IOJbIE U
JURJIEKTPUYECKUE BOJIHOBOJIbI, KOAKCHAJIbHbIE, ABYXIIPOBOJHBIE U ONTOBOJOKOHHBIE JIMHUH,
BbIOMPATh ONTUMAJIbHBIN Ul KOHKPETHON CUTyallMu THUII JIMHUM Nepefayd U pacCUUThIBaTh MX
TEXHUYECKHE XapaKTEPUCTUKU; BIIAJCTh HABBIKAMU IPAKTHYECKOW pabOThI C COBpPEMEHHOU
M3MEPUTEIIbHON anmnapaTypou.

IIK-9: 3HaTb OCHOBHBIE MAaTEMaTUYECKHUE MOJEIN 3JIEKTPOMArHUTHBIX BOJHOBBIX
IPOLIECCOB, a TAKXKE MOJEIM CpeJl, YCIOBHsI PacHpOCTPaHEHUs U BO30YXIEHUS BOJIH; 3HATh
METO/Ibl aHaJIM3a U pacyera MPOCTEHIINX CTPYKTYpP Ul U3Iy4YEHHUS 3JIEKTPOMArHUTHBIX BOJIH,
OCHOBHBIX THUIIOB BOJHOBOJIOB M PE30HATOPOB; YMETb AaHAJIM3UPOBATH  CTPYKTYPY
AJIEKTPOMAarHUTHOTO TOJISI IJIOCKUX BOJIH, PAaCIPOCTPAHSIOLIUXCS B PA3JIMUHbIX Cpellax U JIMHUSIX
nepeaayy; aHaJM3UpOBaTh BOJHOBBIE IPOLECCHl B HEPETYJSAPHBIX JHMHUAX Iepeladyd, 3HaTh
NPUHIUIB pabOTHI 3JIEMEHTOB JIMHUH Nepeaadu; MPOBOAUTH PacdyeThl U30MPATEIbHBIX CBOWCTB
00BEMHBIX PE30HATOPOB; BIAZETh NPAKTUYECKUMHU HaBbIKAMHU HM3MEPEHMs] KOMIUIEKCHBIX S-
napaMeTpoB JIMHEHHBIX OJHO- M JBYXIOPTOBBIX YCTPOWCTB, PAa3JIMYHBIX XapaKTEPHCTUK
HEJIMHEHHBIX 1lenel, Ha COBPEMEHHOM METPOJIOTHUECKOM 000pyI0BaHHUU.

Kpumepuu oyenxu:

- OLICHKA «OTJIMYHO»: CTY/IEHT CBOOOJIHO OTBEYAET Ha JIaHHBIE BBILIE BONPOCHI, AKTUBHO
y4acTBYET B JUCKYCCHUM M B pabOTe HAYYHOI'O KOJUIEKTHBA, pe€db OTIMYAETCS I'PAMOTHOCTBIO,
UCIOJIb30BaHUEM NPO(PECCHOHATBHO-OPUEHTUPOBAHHON TEPMUHOJIOTUH; JONYCTUMBI 3aMUHKU U
HENPOAOHKUTEIbHBIE OCTAHOBKH;

- OLIGHKAa «XOpOIIO»: CTYJIEHT OTBEYaeT Ha JaHHbIE BBIIIE BOIPOCHl, YYaCTBYET B
JUCKyCCMM M B paboTe HayyHOro KOJUJIEKTHMBA, pEYb OTJIMYAETCS TI'PaMOTHOCTBIO,
UCIOJIb30BaHUEM TNPO(ECCHOHANBHO-OPUEHTUPOBAHHOW TEPMUHOJOTHH; HO HPUCYTCTBYIOT
HENPOAOHKUTEIbHBIE OCTAHOBKU U HETPYObl€ OLINOKU;

- OLIEHKA «yJAOBJIETBOPUTEJIBHO»: CTYJICHT HE JaeT MOJHOLEHHOI'O CBA3HOIO OTBETA Ha
BOIPOC, HO KOMMYHHMKATHUBHBIM 3aMbICE€Nl NMPOCMATPUBAETCS U B ILIEJIOM COJIEP)KAHUE MOYKHO
CUNTaTh BEPHBIM, Y CTYJEHTa NMPHUCYTCTBYIOT HEKOTOpbIE TPYJHOCTH B ydacTHM B Oecele u
paboTe B Hay4yHOM KOJUJIEKTHBE, OOJBIIOE KOJIMYECTBO OHIMOOK B OIpeAeseHuu padounx
NOHATHUH; CTYJIEHT HE BJaJeeT B JOCTAaTOUYHOM CTENEHU HABBIKOM (PUIIOJOIMUYECKOrO aHalu3a
TEKCTOB POMaHTH3Ma U peann3ma;

- OILICHKAa «HeYJAOBJIETBOPUTEIBLHO». CTYJCHT HE /1IaeT CBA3HOIO OTBETA Ha BONPOC MIIU
BBICKA3bIBaHUS TIOBEPXHOCTHBI U HESICHBI, Y CTY/IEHTa TPYAHOCTH B y4acTHH B Oecelie U paboTe B
HaY4YHOM KOJUIEKTUBE, 0OJIbIIIOE KOJIMYECTBO OMIMOOK B OMpEAETICHUN pabOYHX MOHATHH.

4.2.2 Bonpochl, BbIHOCMMbIe Ha 3K3aMeH MO0 AUCHMILIMHE «DJIeKTPOMArHUTHbIE
MoJIAA U BOJIHBD» JUIA HANPaBJeHUs] MOATOTOBKH /ISl HampaBjeHus noarorosku 11.03.04

DJIEKTPOHMKA M HAHOJIEKTPOHNKA Npopuist «HaHOTEeXHOIOrHH B 3JIEKTPOHUKEY.

IIpumepHBIii epeYeHb BONPOCOB K IK3aMeHY 110 BceMy Kypcey AJIsl CaMOIIPOBEPKH

CTY/IEHTOB.

1. Bo30yxnenue u anexkTpuyeckast IpOYHOCTb BOJIHOBOJIOB.

2. [Totepu B BOJTHOBOAX.

3. CrpykTypa 1nojst ¥ 300psl BoJHBI THNAa Hig B IpsSMOYTroibHOM BOJTHOBOJIE.

4. Tunsl BOJH B BOJIHOBOJIaX MPSMOYTOJIBHOTO MonepeyHoro ceueHus. Kpurnueckas
JUTMHA BOJIHBI.

5. CaolicTBa AUCTIEPCHBIX BOJIH B MUKPOBOJIHOBBIX MEPENAIOIINX THHUSIX.

6 CrpyKTypa 1ojs ¥ 3M0pbl BOJIHBI TUMA Eg; B KpyriioMm BOJIHOBOJIE.

1. CoOcTBeHHas M HArPY>KEHHAsI TOOPOTHOCTH TOJIBIX PE30HATOPOB.

8 [Tepenaua sHepruu o BosiHOBoJaM. [IpoOuBHOE HampsKeHUe.



9. Tumnb! koseOaHMii MOJBIX PE30HATOPOB U 00JIACTH UX PUMEHEHHUS.

10. OCHOBHBIE XapaKTEPUCTUKHU 3aMEIJISIOMIUX CUCTEM.

11. OO0mue cBoiicTBa 3aMe/IJIEHHBIX BOJIH.

12.  PeuieHue BOJHOBOTO YpaBHEHHUS JUISI 3aMEJUISIONINX CUCTEM.

13. CBolicTBa NIPOCTPAHCTBEHHBIX TAPMOHMK B IEPUOJAMYECKUX 3aMEMJISIOLINX
CUCTEMaX.

14. CaoiicTBa 3aMeISIONICH CUCTEMBI THIIA «TPEOCHKaY.

15. CBolicTBa 3aMeJISIONIEH CUCTEMBI THUIIA «CITUPAJIbY.

16. Onexkrpocratuueckoe 1nosie. CkaldpHbId  MOTEHUMAN. YpaBHEHHE  JUIS
BBIUMCJICHHSI CKAJIIPHOTO MOTEHIIMANIA.

17. 3aKOHBI DJCKTPOMATHUTHOTO TIOJII B HMHTETpaIbHOW © AuQdepeHInaIbHON
dbopwme.

18.  Ilapametpsl noabix pe3oHaTopoB. COOCTBEHHAs M HATPYKEHHAs TOOPOTHOCTb.

19.  Dnektpuyeckoe moJie B IPOBOASIIEH cpefie. DHEPIHsl JIEKTPUUECKOTO TOJIs.

20.  Ilone B HECOBEPIICHHBIX AMIICKTPUKAX. Y pPaBHEHHUE BA3KOCTH CPEIIBL.

21. [lepemenHoe anexkTpoMarHutTHoe noje. Teopema YMoBa-lloiinnTuHra.

22. [lepemeHHOE 3J1€KTPOMAarHUTHOE MOJIE. DIEKTPOIMHAMUYECKHUE TOTEHIINATIBL.

23. HeonHopoaHOCTH B BOTHOBOJAX U METOJ] SKBUBAJICHTHBIX CXEM.

24, KoadduumeHT oTpakeHus: 1 BOIPOCH! COTIIACOBAHMS BOJTHOBOJIOB.

25.  CpoiicTBa IUCIIEPCHBIX BOJIH MUKPOBOJIHOBBIX JIMHUH Tepeay.

26. MarnuTtHOe nosue. BeKTOpHBINM U CKaJSIPHBIN TOTEHIIMAJIBI MATHUTHOTO MOJIA.

27.  llepeMeHHOE AIEKTPOMArHUTHOE I0JIe B IPOBOSIIEH Cpejie.

28.  IlepemeHHOE 3JEKTPOMArHUTHOE MOJIE B UACATHHOM JIUIJICKTPHKE.

29.  KosddunueHt oTpakeHUsS U CBOWCTBA CTOSYUX BOJIH.

30.  Ilepuommueckue 3ameIsFOIINE cUCTEMBI. [IpOCTpaHCTBEHHBIE TAPMOHUKH.

Ilepeuens yacmeii kKomnemenyuil, NPOBEPAEMbIX OYEHOUHBIM CPEOCEOM.:

OIIK-3: 3HaTb OCHOBHBIE YypPaBHEHHUS, OIMUCHIBAIOIIME D3JEKTPOMAarHUTHOE II0JIE U
SHEpPreTUYecKue COOTHOLICHHS B HEM; O0IMe CBOMCTBA BOJH, PACIPOCTPAHAIOLIMXCS B JIMHUAX
Iepefadn; yMeTb aHAIU3UPOBATH CTPYKTYPY DJIEKTPOMAarHUTHOTO IOJS, CO3JIaHHOIO
3JIEMEHTAPHBIMM M3JIydaTeNIIMU; TOHUMaTh (PU3NYECKHE MPOLECCHI, MPOUCXOSAINE Ha TPaHHIIe
paszena cpen, ONpeNeNATh YIJIbl NMPEIOMIICHHUS M OTPAKEHUS IJIOCKMX BOJIH; aHAJIM3HPOBAThH
CTPYKTYpPY DJEKTPOMAarHUTHOIO IIOJSA B DPA3IMYHBIX JIMHHUAX IE€pPEeladd, BKIIOYas IOJbIE U
JIUAJIEKTPUYECKUE BOJIHOBOJBI, KOAKCHAJIBHBIC, JIBYXIPOBOJHBIE W OINTOBOJIOKOHHBIC JIMHHH,
BBIOMPATh ONTUMAJIbHBIN JUII KOHKPETHON CUTyalluW THII JIMHUH Nepeauu U pacCUUTHIBATh UX
TEXHUUYECKHE XapaKTEPUCTUKH; BIAJETh HaBbIKAMM IPaKTUYECKOW pPabOTBI C COBPEMEHHOMU
U3MEPUTEIILHON anmnapaTrypou.

[IK-9: 3HaTb OCHOBHBIE MAaT€MaTUYECKHE MOJEIN 3JIEKTPOMArHUTHBIX BOJHOBBIX
IPOIIECCOB, a TAKXKE MOJEIM Cpell, YCIOBHS PACHpOCTpaHEHHs U BO30OYXKAEHUS BOJIH; 3HATh
METO/Bl aHAJIM3a M pacdeTa IMPOCTEUIINX CTPYKTYp AJIA U3JIy4EHMS DJIEKTPOMArHUTHBIX BOJIH,
OCHOBHBIX THUIIOB BOJHOBOJOB U  PE30HATOPOB;, YMEThb aHAJIU3UPOBATL  CTPYKTYPY
ANIEKTPOMATHUTHOTO IOJISI IUIOCKUX BOJIH, PACIPOCTPAHSIONINXCS B PA3JIUYHBIX CPEIax U JIMHUIX
[epefadr; aHaJIM3UPOBATh BOJIHOBBIE IIPOLIECCHI B HEPETYJPHBIX JUHUAX IE€peAadd, 3HATh
MPUHLIMIIBI paOOThI AJIIEMEHTOB JIMHUH Mepeaayu; MPOBOJINUTh pacdeThl U30MPATEIbHBIX CBOMCTB
00BEMHBIX PE30HATOPOB; BIAJETh MPAKTUYECKUMHU HABBIKAMU M3MEPEHHMS KOMILJIEKCHBIX S-
[apaMeTpOB JIMHEWHBIX OJHO- M JIBYXIOPTOBBIX YCTPOMCTB, pPa3JWYHBIX XapaKTEPHUCTHK
HEJIMHEHHBIX IIeTel, Ha COBPEMEHHOM METPOJIOTHUECKOM 000pYyI0OBaHUU.

Oo0pa3en 3K3aMeHALMOHHOT0 OHMJIeTa
denepanbHOE rocy1apcTBEHHOE 010 KETHOE 00pa30BaTeNIbHOE YUPEKIEHUE BBICILIETO

o0OpazoBaHus
«Ky0aHckuii rocy1apcTBeHHbIN YHHBEPCHTET)



(®I'BOY BO «Ky6I'Y»)
Kadenpa pagnodusnku u Hanorexnonorui 11.03.04 DinekTpoHHKa U HAHOAJIEKTPOHUKA
(«HaHOTEeXHOJIOTHH B 3JIEKTPOHUKEY)
JucuuminHa «JeKTPOMATHUTHBIE MO0JIsl U BOJTHBI»

DK3AMEHAIIMOHHBIN BUJIET Ne 1
1. Ha3zoBuTe OCHOBHBIE UCTOPUUECKUE ATAMbI pa3BUTHs Teopun DMII.
2. ChopmynupyiTe yCIOBUE U3ITYyYCHHUS HA OECKOHEYHOCTb.

3aB.xadenpoit
panroU3UKN ¥ HAHOTEXHOJIOTUH Komnpbrros I'.®.

OreHka 3HaHUI HA K3aMEHE IPOU3BOIUTCS IO CIETYIOLIUM KpUMEPUsM:

— OTMETKa «OTJMYHO» BBICTABIISIETCS CTYICHTY, €CIM OTBET IOJIHBIA, IpPaBUIIbHBII,
CaMOCTOSITENIbHBINA, MaTepHuaj H3JI0KEH B OIPEIeIIEHHOW JOrMYeCKOW MOCIeI0BATEIbHOCTH
JI€MOHCTPUPYETCSI MHOTOCTOPOHHOCTb MOJX0/10B, MHOI'OACIEKTHOCTh OOCYKIEHUs HpOOJIeMbl,
YMEHHUE apryMEHTHUPOBATh COOCTBEHHYIO TOUKY 3PCHUS;

— OTMETKa «XOPOLI0» BHICTABJISIETCS CTYICHTY, €CJIM OTBET IMOJHBIN M NpaBUIIbHBIM Ha
OCHOBE HM3Y4YCHHBIX KOHIICTIIMH W TEOpUH, MaTepHal M3J0KEH B ONPEIACIEHHON JIOTHYECKOH
[OCJIEI0BATENIbHOCTH, IMPU 3TOM JOIYCKAIOTCS HECYIIECTBEHHbIE OIIMOKM WM TPAaKTOBKU
CUTYaLHil;

— OTMETKa «Y/AOBJIETBOPHUTEJIbHO» BBICTABISACTCA CTYJEHTY, €CIU OTBET IOJHBINA, HO
JIOTyIIIEHa CYIIECTBEHHAs CMBICIIOBasi OIMMOKAa WM OTBET HEMOJHBIA, HECBSI3HBIN, HE
HPOSIBIISIOTCA YMEHUs 0000111aTh, aHAIM3UPOBATh, (POPMYIUPOBATH BBIBOABI;

— OTMETKa «HEYJAOBJIETBOPUTEJIbHO» BBHICTABISIETCS, €CIM OTBET OOHAPYKHBAET
HE3HaHHE OCHOBHOI'O COZIEP)KaHUs yueOHOro Marepuara.

OneHouHBIC CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbsI NIPEIOCTABIISIETCS TOMOJIHUTEIbHOE BpeMsl Uil IOJrOTOBKM OTBETA Ha 3a4eTe;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMM 370POBbSI IIPEAYCMATPUBAETCS UCIOIb30BAHNUE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIEHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS pE3YyJIbTaTOB OOYYEHHUS TO JAWCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[pouienypa omeHWBaHHs PE3yIbTaTOB OOYYEHHS WHBAIWAOB M JIUI C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU  37I0pOBbsl 10 JUCHMIUIMHE (MOIYJII0) TpeayCMaTpUBaeT MpeloCTaBlIeHUE
uHopmaii B ¢GopMax, aJanTHPOBAHHBIX K OTPAaHWYCHHSIM WX 3/0POBbSI M BOCHPHATHS
uHpopMaImu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J171st TTT ¢ HApyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHMMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.



12.

5. IlepeyeHb OCHOBHOH M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOEHM Sl JUCUMIIJIMHBI (MOIYJIsl).

5.1 OcHoBHas JuTeEpaTypa:
A.Jl. T'puropbeB DieKkTpoAWHAMHUKAa ¥ MHKPOBOJHOBas TexHuKa. Yuebnuk - CIIG.:
UznarensctBo Jlanb, 2007 — 704¢. https://e.lanbook.com/book/118

2. Bacumumuua WM. MukpocTpykTypa 3JIEKTPOMArHMUTHOTO TOJs, (U3UYECKUE
BEJIMYMHBL: YuebHoe nocodue. — Apxanrenbck: M CADY, 2014

3. [Tanacrok FO.H., ITynoBkun A.Il. DnekTpoMarHuTHbIE TIOJIS: Y4eOHOE mocooue. —
Tam60B: U3zpgarensctBo ®I'BOY BIIO «TT'TY», 2012
MypomiieB JI.FO. DnextponuHamMuka W pacnpocTpaHEHHE PaAMOBOJH: Y4eOHOe mocooue. —
Tam60B: UznatensctBo ®T'BOY BIIO «TI'TY», 2012 https://e.lanbook.com/book/50680
MypomuieB JI.}O., benoycop O.A. TexHuueckas 3JIEKTpOJMHAMHKA: YueOHOEe mocolOue. —
Tam60B: UznatensctBo ®T'BOY BIIO «TI'TY», 2012 https://e.lanbook.com/book/50680

5.2 lonosiHuTE/ILHAS JINTEPATYpAa.
B.B. 3amopoxen, H.A. SkoBenko. BoiHOBbIE mpollecchl W KBaHTOBas pagunodusuka.
JlaGopatopubiii mpakTukym. [omymeno MunuctepctBoM oOpa3zoBanusi PO B kauecTBe
yueOHOro mocoOus [UIsl CTYACHTOB BBICHIMX Y4Y€OHBIX 3aBelCHUN, OOydaroluxcs Io
HanpaBineHuto Pusuka n cnenuanbHocTed Pusuka. PHU3MKa U TEXHHUKA ONTHYECKOW CBS3H.
Kpacnonmap. 2001. — 172c.
QanpkoBckuit O.M. TexHuueckas snekrpoauHamuka: yueOHuk. — ClIb.: Jlans 2009
https://e.lanbook.com/book/403
PamnomsmepurenpHas annapatypa CBY u KBU. V3noBas u siemenTtHas 6a3pl. KomrekTuBHas
monorpadus / [Tox pen. A. M. Kynpsisuesa. - M.: Pagnorexnuka, 2007. — 208 c.
NBanoB A.E. Dnextpoaunamuka: yueOnuk. — M.: KHOPYC 2012
bareirun B.B. COopHuK 3a/1a4 110 371€KTPOIMHAMUKE U CIIEIIUATbHON TEOPUU OTHOCUTEIHLHOCTH:
yueOHoe nmocodue. — CIIb.: Jlanp 2010 https://e.lanbook.com/book/544
[Tumenos 1O. B. JIuneitHas Mmakpockonuyeckas 31eKTpoAuHaMuKa. BBOIHBIN Kypc 11
pamnopu3NKOB U MHKEHEPOB: yueOHoe mocodue. — Jlonronpyausrit: Mutemnexkt 2008

7. A.B. Bonoapko. D1eKTpOMarHuTHbIE MO U BOJHBI. Y4. ocoOue B 2-X 4acTsx/
Boponex., MexnyHap. uH-T. KOMIbIOT. TexHosoruit 2008.

8. JLxypunckuit K. b. MuHMaTiOpHBIE KOAKCHAJIbUBIE PAaJUOKOMIIOHEHTBI JUIS
mukposnexkTponuku CBY. Mocksa: Texnocdepa, 2006. - 216 c.

9. Yepnymenko A.M. Koncrpyuposanue 3kpanoB 1 CBY ycrpoiicts. M., Poano u
cBsa3b. 1990. —352c¢.

10.  FO.IL I'pumun u ap. Panuorexundeckue cucremsl. M., Boici. mk. 1990. — 496¢,

11.  T'.U, BecenoB u ap. Mukpoanektponnsle ycrpoiictea CBY, M,, Beicur. Tk. 1988.
—280c,
I'unpnenOypr B.b., Mumiep M.A. COopHuK 3a/1a4 110 3JIEKTPOIMHAMUKE: yueOHOe Tocodue. —
M.: ®uzmaraut 2001

13. B.B., 3anopoxen, B.A, Hukutun, H.A. SIxoBenko, OCHOBBI paguopu3HuecKux
MeTo10B rccnenoBanuid. J1ab. Pabotel. 4.1. KpacHomap. 1998. — 80c.

14. B.B. 3amopoxen, B.A. Hukutun, HA. SxoBenko. OCHOBBI pagnopu3nUEeCKuX
MeTo10B rccnenoBanuid. J1ab. Pabotel. 4.2. KpacHomap. 2000. — 55¢.

5.3. lepuoanyeckue U31aHUs.

1. B mupe Hayku.

2. N3Bectust BY3oB. Cepus: Pagnogusuka.

3. U3Bectna BY3o0B. Cepust: PagnosnekrpoHuka.
4. U3Bectust BY3o0B. Cepust: dusuka.

5. Ycnexu ¢pu3nyeckux Hayk.

6. ®usuka. Pedepatusnsiii xxypnan BUHUTU.



7. DIEeKTPOMAarHUTHBIE BOJHBI U 3JIEKTPOHHBIE CHCTEMBI.
8. DNeKTpoHUKa.

9. Onexrponuka. Pedeparusnsiii xypuanr BUHUTH.
10. DnekTpoHUKa: HayKa, TEXHOJIOTHs, OM3HEeC.

6. IlepeyeHr  pecypcoB  HHGPOPMANMOHHO-TEJEKOMMYHHUKANMOHHON  CceTH
«AHTEpHEeT», HeOOXOAMMBIX /I OCBOECHHS JHUCIHILIHHBI (MOLYJIs).

1. http://www.edu.ru/ (Exunoe okHO 10CTyIa K 00pa3oBaTelIbHBIM PeCypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (denepanbHbiii 00pa3oBaTEIbHBIN
mopTa)

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

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

5. http://www.ph4s.ru/books_tehnika.html (Pazgen «Texuuueckue Hayku
(paaIMoOTEXHHUKA, PAJHOIICKTPOHUKA, SIEKTPOHHUKA, CXeMOTEXHHUKA, TIOTYIIPOBOTHIUKOBAS
JIEKTPOHMKA | JIP.» oOpazoBarenbHoro nmpoekra A.H. Bapruna «®u3uka, Xumusi, MaTeMaTHKa
CTYICHTaM M IIKOJIHUKAM))

6. http://www.rsl.ru/ (Poccuiickasi rocyaapcTBeHHas OMOIHOTEKA)

7. http://www.nlr.ru/(Poccuiickas HaluoHaIbHas OUOINOTEKA)

8. http://www.benran.ru/ (bubaroreka PAH no ecrecTBeHHBIM HayKam)

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

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

11. http://www.club155.ru/ (Kity6 155 — pa3HooOpa3sHbie MaTepHaIbI 110
POrPAMMHUPOBAHHUIO U CXEMOTEXHHUKE)

12. http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-
vyiprjamitelja (TTporpamMma yist pacuera MOCTOBOTO BBITIPSIMHUTEIs)

13. http://www.soel.ru (xypuan CoBpeMeHHast 3JICKTPOHUKA)

14. http://www.adcomlogod.narod.ru (caiiT HHTEpaKTHBHOW TOAICPKKH POBEICHUS
Jab0PaTOPHBIX M CAMOCTOSITEILHBIX PA0OT MO JUCIUILIMHE)

7. Mertoauyeckue yKa3zaHuUsl [Jisi O0OY4YAlOIIMXCSl MO OCBOEHHMIO JWCHHMIIMHBI

(Mopy.Jisi).
Ha camoctosarensHyto paboTy cryaeHtoB otBoautca 40% BpeMeHH OT oOImen
TPYAOCMKOCTH  JAUCHUILIWHBL. COHpOBO)KI[CHI/IG CaMOCTOSITETbHOM pa6OTBI CTYACHTOB

OpPraHU30BaHO B CIEAYIOMINX (hopMax:

CaMocTosiTenbHast paboTa MpU3BaHA 3aKPEIHUTh TCOPSTHUSCKUE 3HAHUS U MPAKTUICCKUE
HABBIKH, TIONyYEHHBIE CTYJIEHTAMH Ha JIEKIHMSIX, MPAKTHYECKHX U JaOOpaTOPHBIX 3aHATHSX.
Kpome Toro, yactb BpeMeHH, OTIYIIEHHOTO Ha CaMOCTOSITENIbHYIO pPalOOTy, NOJKHA OBITh
MCIIONIb30BaHA HAa OCBOEHHUE TEOPETUYECKOTO MaTepuana Mo JUCUUIUIMHE U Ha TOJTOTOBKY K
1a00PaTOPHBIM 3aHITHSIM.

ConpoBoXKJIeHHE CaMOCTOSITENIbHON pabOThl CTYIEHTOB OPraHM30BaHO B CIEIYIOIINX
dbopmax:

- BBINIOJIHEHHE JIOTIOJIHUTENBHBIX 3aHATHH B IJlabopaTopHbIXx paborax. I[lo wuToram
BBITMIOJTHEHUS KaXKJJ0M J1abopaTOpHOM pabOThI CTYAEHT COCTAaBIsIET MOJAPOOHBIA OTYET, ONMUPASICh
Ha KOTOPBIN JOJKEH B Oecelie C Mpemno/iaBaTeieM MpoIeMOHCTPUPOBATH 3HAHNUE TEOPETHUECKOTO
M JKCIIEPUMEHTAIBHOrO Marepuana. [IpoBepka 3HaHMI CTyAE€HTa OCHOBAaHA Ha KOHTPOJIbHBIX
BOIpOCaXx,

- BBIIIOJTHEHUEC JOMAIITHUX 3a11aH1/1171 Ha NPAKTUYCCKUX 3aHATHAX,

- YCBOGHHE, NOMOJHEHHEe W BHUKAHHE B pazOupaeMble paslenbl AUCHHUILUTAHBI MPU
ITOMOIIIX 3HaHUH, MOJy4aEMbIX IIOCPEACTBOM M3YUYECHUS] PEKOMEHAYEMOH JINTEPATYPHI,

- KOHCYIIbTalli{, OPTaHU30BaHHBIE IS Pa3bsiCHEHUS MPOOIEMHBIX MOMEHTOB.


http://www.edu.ru/
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

1. VYpaBHenust Makcsesuta. I paHU4YHBIE YCIOBHS U1l BEKTOPOB JIEKTPOMArHUTHOTO
MOJISl Ha TpaHUIE pa3zesia JBYX Cpeld. DJIEKTPOMAarHUTHOE IOJie B MOJSPU3YIOUIEHCA cpele U
pelieHrue ypaBHEHHUsSI Bs3KocTU. lIpuMepnl pelieHus 3ajad >JIEKTPOAMHAMUKM Ha TPAHHUIIC
paszena JBYyX Cpell. DJIEKTPOCTATUUYECKOE IMOJIe U JICKTPUUYECKOE IMOJe B MPOBOASIIEH Cpele.
MarsauTtHoe 1ojie — 26 4acos;

2. [lepemMeHHOE SJEKTPOMArHUTHOE MOJIe. DJIEKTPOJUHAMUYECKUE TOTECHIMAIbI.
DOHeprusi 3JAEKTPOMArHUTHOrO mos. llepeMeHHOe S3JIEeKTPOMAarHUTHOE I0JI€ B IPOBOJIAIICH
cpene W waealbHOM audJieKTpuke. OOIIue BOMPOCHI CBEPXBHICOKOYACTOTHBIX TEPEIAIOIINX
nuHud. PacripocTpaneHue 3JIeKTPOMArHUTHBIX BOJIH B MPSIMOYTOJIBHOM M KPYTJIOM BOJIHOBOJAX
— 22 yaca,

3. Samemsatonue cucteMbl. OOmme CcBoiicTBa 3aMeJJICHHBIX BOJH. Ilojkle
pPE30HATOpPHl W ompeercHrue uX mapameTpoB. O0JIacTH NMPUMEHEHHs TMOJBIX PE30HATOPOB U
3aMEIAIONINX CUCTEM. MeToJ HKBUBAJICHTHBIX CXEM /Ui aHaliu3a HEOJHOPOAHOCTEH B
BOJIHOBOJIax. [IpuMepsrl pacueta HEOAHOPOJHOCTEN - 46 YacoB;

4. KoadduuueHnt orpakeHHs: U CBOMCTBA CTOSYMX BOJH. METOIBI COTJIaCOBAaHUS
pPa3IMYHBIX KOHCTPYKIMH 3JIEKTPOJUHAMUYECKUX CHUCTEM C BHEIIHUMHU MOJABOJALIMMU
BBICOKOYACTOTHBIMHU JIMHUAMH Tiepefad. MeTollbl aHaju3a CJIOKHBIX CBEPXBBICOKOUYACTOTHBIX
neneit. — 42 yaca.

Tunosble 3a1aHus VI CAMOCTOSTEIbHOI pa00Thl CTYJI€HTOB

Koa- dopma Cpoxu
Ne . BBIIIOJI-
oMbl Tema win 3aganue Tekyen paboThl BO IpeCTaBICHUS I
4acoB pe3yJIbTaToB
(Hemenn)
1. Beenenue 2 1
2. | OcHOBHbIE YpaBHEHUS IIpoBepounas
3IIEKTPOMATHUTHOTO TIOJIS 8 KOHTpOJIbHas  paboTa.
[TpoBepka moMamIHero 3
3aJJaHMUS.
3. | I'pannynbIe yCI10BUSA IIpoBepounas
JIEKTPOAMHAMUKHI 8 KOHTpOJIbHast ~ paborTa.
[TpoBepka JoMarIHero 3
3aJJaHMUS.
4. | YpaBHeHMs OJEKTPOJUHAMUKH IS 8 Konrtponsnas pabora. 3
MOHOXPOMAaTHYECKOI0 MOJIsI
5. | Iliockue 3neKTpOMarHuTHbIE BOJTHbI KonrponsHast  pabora.
IIpoBepounas
8 KOHTpOJIbHast ~ paborTa.
[TpoBepka moMamIHero 3
3aJJaHMUS.
6. | OTpakeHHe W TPEIOMIICHHE TUIOCKHX 3ammra JIP.
BOJIH Ha TpaHMIIE pa3Jiena AByX Cpel [TpoBepounas
8 KOHTpOJIbHasE ~ paboTa.
[TpoBepka JOMaIIHEro 3
3agagug. Otder 1O
nabopaTopHoii pabote
7. Oomue CBOMCTBA BOJIH, 3amura JIP.
pacrpoCTpaHSIONIUXCS B JIMHUAX [TpoBepounas
nepeaaun 8 KOHTpPOJIbHAsI paboTa.
[TpoBepka gomariHero 3
3amanus. OT4deT 1o




nabopaTopHoi pabore

8. Ilonbie MeTaITHNYECKHE BOJTHOBOIBI 3ammura JIP.
[IpoBepounas
8 KOHTpOJIbHAast ~ paborTa.
[IpoBepka pomaniHero 3

3amanus. Otyer 1O
nabopaTopHoi pabore

9 JIvaum nepenaun ¢ T BostHamu 3amura JIP.
[IpoBepounas
8 KOHTpOJIbHAst ~ paborTa.
IIpoBepka pomMaiiHero 3

3aganus. Otyer 1O
nabopaTopHoi pabore

10 | Marematudeckass ~ MOJENb  JIMHUU 3amura JIP.
nepeaadn 3 [TpoBepounas
KOHTpOJIbHAst ~ pabora. 3
[TpoBepka IOMaIIHEro
3aJJaHMUS.
11 | [lpumeHeHHe MaTpHIl IS aHAJIK3a [TpoBepounas
CBUY ycrpoiicTs 8 KOHTpOJIbHAast ~ paborTa.
[TpoBepka IOMaIIHEro 3
3aJJaHMUS.
12 | DneMeHTHI JIMHUH Tepeaavn 8
13 | OGBbemHBIE PE30HATOPHI 8
14 | M3ny4eHue 371eKTPOMAarHUTHBIX BOJIH 8
Hroro: 114 30

3aHATUA JIeKIMOHHOIO THIA SBISAIOTCS OJHOM U3 OCHOBHBIX (hopM OOydeHus
CTYJEHTOB, BO BpE€Ms KOTOPBIX CTYJEHTaM IPEIOCTaBJIAETCS BO3MOXKHOCTb O3HAKOMHUTBHCS C
OCHOBHBIMHM HAy4YHO-TEOPETHUYECKUMH IOJIOKEHUSAMH, MpoOiIeMaMH JUCHUIUIMHBL, TOIY4UTh
HE0OXOMMOE HAaIpaBiIeHHE M PEKOMEHJAIMU ISl CaMOCTOSITENIbHOM paboThl ¢ yueOHHKaMH,
y4eOHbIMM TOCOOWSMH, NpPHU TOATOTOBKE K CEMUHApCKUM 3aHATUsAM. Jlekuus sBisercs
pe3yJbTaTOM KpPOIOTJIMBOM MOJATOTOBKM HpenoAaBaress, U3yuyeHus U 000OILIeHUs HAaydyHOU U
yueOHo#l nmuteparypsl. CTONb k€ yCepaHOW J0JKHA OBITh M MOJTOTOBKA CTYACHTAa HAaKaHyHE
JIEKIIUHU, TTOCPEACTBOM HM3yUEHUS! COOTBETCTBYIOLIEH yuyeOHON JMTEpaTypbl, HOBTOPEHUS paHEe
IIPONJICHHBIX TEM.

Bo Bpems nekiuu criefyer 3anucaTh AaTy ee MpoBEeACHUs, TEMY, IIJIaH JIEKIIMH, BOIIPOCHI,
KOTOpPbIE BBIHOCSTCS Ha CaMOCTOSITEJIbHOE HM3Yy4YE€HHE, OTMETHTh HOBHHKHM y4ye€OHOM M HaydHOMH
JUTEepaTyphl, PEKOMEHI0BaHHbIE JIEKTOpOM. CTyleHTaM PEKOMEHAYETCS KOHCIEKTUPOBATh €€
OCHOBHBIE IIOJIOXKEHMSI, HE CTOUT IBITAThCS JIOCIOBHO 3alMCcaTh BCHO JIEKLHIO, MOCKOJBKY
CKOPOCTh JIEKLIUM HE paccyuTaHa Ha JIOCIIOBHOE BOCIPOM3BEIECHUE BBICTYIJICHUS JIEKTOpa B
KOHCIIEKTE, TEM HE MEHEE OHa ABISETCSA JOCTATOYHOM sl TOrO, YTOOBI CTYAEHT CMOT HE TOJIBKO
YCBOUTD, HO M 3apUKCUPOBATh Ha OyMare CyIIHOCTb 3aTPOHYTHIX JEKTOPOM MpPOoOJIeM, BBIBOIbI,
a TaK)Ke y3JI0Bble MOMEHTHI, Ha KOTOpble oOpaliaercsa oco0oe BHMMaHuEe B xoje Jjekiuu. Ha
JEKIUU CTYJEHTY PEKOMEHAYETCS MMETh Ha CTOJaX IOMUMO KOHCIIEKTOB TaKK€ IPOrpaMMy
Kypca, KoTopasi OylIeT CIocOOCTBOBATh Pa3BUTHI0 MHEMOHHUYECKOM MaMsTH, BO3HUKHOBEHHIO
accouuanui MeXIy BBICTYIUIEHMEM JIEKTOpa M IpOrpaMMHBIMH Bompocamu. B ciyuae
BO3HUKHOBEHHUS y CTYACHTA 0 XOAY JIEKIMU BOIPOCOB, UX CIEAYyeT 3aJaBaTh Cpa3y ke WIH B
KOHIIE JIEKIIUY B CIIELUAJIBHO OTBEACHHOE JJIS ATOrO BPEMSI.



3aHATUS CEMMHAPCKOr0 THNA TNPEICTABISAIOT COOOW OAHY U3 BaXHBIX (opm
CaMOCTOSITENIbHOM paboThl CTyAeHTOB. [loAroToBka K MPaKTUYECKUM 3aHATHUSIM HE MOKET
OTPaHMUUTBHCS CIyLIaHUEM JIEKIUH, a MpeanojiaraeT IpeABapUTEIbHYI0 CaMOCTOSTEIbHYIO
paboTy CTyIEHTOB B COOTBETCTBHM C METOJAMYECKUMHU pPa3pabOTKaMH MO  KaKIOU
3aIJJAHUPOBAHHOMN TEME.

B opranumszanuM < NpakTUYECKHX 3aHATHH  pealin3yeTcs MNPUHIMUI  COBMECTHOM
NesITeIbHOCTH, coTBOpuecTBa. CeMHHAap TaKKe SBISETCS BaKHEHWIeH QopMoill ycBOeHHUs
3HaHUU. B mpolecce MOAroTOBKM K CEMUHApPY 3aKPEIUISIIOTCS M YTOUHSIIOTCS YK€ U3BECTHBIE U
OCBaMBAIOTCS HOBBIE KaTeropuu. CeMUHAap Kak pa3BUBaiOllas, akTHBHasg (opma ydeOHOro
mporecca CnocoOCTBYET BBIPaOOTKE CAMOCTOSITENIbHOTO MBILIUICHUS CTYAEHTa, (POPMHUPOBAHUIO
UH(POPMALIMOHHOH KYJIbTYPHI.

JlabopaTopHble paGoThbl COCTaBISIIOT BaXXKHYIO 4acTh MPO(ecCHOHATBLHOM MOATOTOBKU
cryaenTtoB. OHHM HampaBieHbl Ha HKCIHEPUMEHTAIBHOE TOATBEPXKICHUE TEOPETUYECKUX
MOJIOKEHUH U OpMUPOBAaHUE YUEOHBIX U TPO(HECCUOHATBLHBIX MPAKTUYECKUX YMEHHIM.

BrimonHenue cryeHTaMu J1abopaTopHBIX paboT HANPABJICHO Ha:

- 0000111IeHNe, CUCTEeMAaTHU3AIIHIO, YTIITyOJIeHHEe, 3aKpPETIeHuEe TTOMyYEeHHBIX TEOPETHUECKUX
3HAHUH 110 KOHKPETHBIM T€MaM JUCLIUTUINH;

- (opmupoBaHue HEOOXOAUMBIX MTPO(EeCCHOHATBHBIX YMEHUN U HABBIKOB;

Meroanueckue ykazaHusi MO MPOBEACHUIO JAOOPATOPHBIX pabOT pa3padaThIBAlOTCA HA
CPOK JeiCcTBUS paboueil mporpaMmbl AUCHUILTAHBI U BKIIOYAIOT:

- 3arjaBHMe, B KOTOPOM YKa3blBaeTcsi BHUJA pPabOThl (1aboparopHasi), €€ IMOpPSIKOBBIN
HOMEp, 00bEM B Yacax U HAMMEHOBAHUE;

- 11eJ1b paboTHI;

- IPEIMET U COJIEp>KaHUE pabOTHI;

- IOPSLIOK (TI0CJE10BATENIbHOCTD ) BHIIIOJHEHUS paOOTHI;

- o0mue nmpaBwmiia K ohopmMIICHUIO PabOTHI;

- KOHTPOJIbHBIE BOIIPOCHI U 33/1aHUS;

- CITHCOK JINTEPATyphI (110 HEOOXOAMMOCTH).

CocraB 3amaHuii Juisi J1abOpaTOpHOUM pabOTHl JOJKEH OBITh CIUIAHUPOBAH C TaKUM
pacueToM, YTOOBI 3a OTBEJACHHOE BpEMsi OHHU MOIVIM OBITh KAueCTBEHHO BBHITIOJHEHBI
OOJIBIIMHCTBOM CTYAECHTOB.

HeoOxomuMbIMH ~ CTPYKTYpHBIMU ~ DJIEMEHTaMH  J1a0OpaTOpHOM  pabOThl, MOMHMO
CaMOCTOSITENIFHOW ~ JIESITEIbHOCTH ~ CTYJCHTOB,  SIBISAIOTCS ~ WHCTPYKTaX,  IMPOBOJUMBIN
mpernojaBaTeNieM, a Tak)Ke OpraHu3alus OOCYXJAEHHS HTOTOB BBINOJHEHUS IabopaTOpHON
paboTHL.

BrimonHenuto nabopaTopHbIX pabOT MpEeANIecTBYeT MPOBEpKa 3HAHUM CTYIEHTOB — HX
TEOPETUYECKON TOTOBHOCTH K BBIMOJIHEHUIO 3a/1aHUS.

[Topsimox mpoBefeHUsT 1a0OpPaTOPHBIX pabOT B IEJIOM COBMAJaeT C TMOPSAKOM
NPOBEICHUS MPAKTHUECKUX 3aHATHHA. [[oMIMO COOCTBEHHO BBITTOJHEHHS PAaOOTHI ISl KaKIOH
nabopaTopHOi paboTHI MPEeAyCMOTpPEHa MPOIeAypa 3allUThl, B X0Je KOTOPOU MpernojaBaTelb
NPOBOTUT YCTHBIM WJIM THCBMEHHBIA OMpPOC CTYASHTOB Ui KOHTPOJIST TOHUMaHHS
BBITIOJTHEHHBIX MMM W3MEPEHHH, MPaBWJIBHON HHTEPIIPETAlMHA MONYUYEHHBIX pPE3ylbTaTOB U
YCBOEHHSI MU OCHOBHBIX TEOPETHYECKUX U MPAKTUYECKUX 3HAHUH TI0 TEME 3aHSTHS.

CamocTosiTe1bHAsi padoTa COAEPKUT CIEAYIOUIME BHUAbI y4eOHOW J1eATeNbHOCTH
CTYJCHTOB:

—  TEOPeTHYECKYI0 CaMOIOJrOTOBKY K Ja0OpaTOPHBIM 3aHATUSAM M K 3aueTy IO
KOHCIIEKTaM M y4eOHOU TuTepaType;

— odopmiIeHHE OTYETOB IO pe3yibTaTaM JabopaTOpHBIX padoT (O BHIMOJIHEHHOU
nabopaTopHON paboTe CTYACHTHl OTYUTHIBAOTCS MPETIOIaBATEII0 HA CIICIYIONIEM (OUYepETHOM)
71a00paTOPHOM 3aHATHUH);

—  TOATOTOBKa pedepara Mo OJHOU U3 TeM YICOHOU TUCIIUIIINHEI;

—  IIOJArOTOBKA MPE3EHTAIUU 10 TeMe pedepaTa U BHICTYIJICHHUE C JOKJIAJAOM Ha OJHOM



U3 JICKIIMOHHBIX 3aHATUH.

CryneHTy HEOOXOAMMO CHCTEMaTHYeCKH pabdoTaTh B TEUEHHE CEMECTpa MO HU3YUYCHHIO
TEOPETUIECKOr0 MaTepuasa u MPUOOPETEHUIO HABBIKOB YKCIIEPUMEHTAITBHON paOOTEHI.

Jlyisa 3amoMuHaHUS JIGKIIMOHHOTO Marepuaia (B TOM YHWCJI€ U B MEPHUOJ MOArOTOBKH K
3a4eTy) CTYACHTY HEOOXOJMMO XOpOIIO 3HATh CBOWCTBA MAMATH M AKTUBHO MOJB30BAThHCS
MHEMOTEXHUYECKUMH TpUEMaMHu, H3BECTHBIMU M3 YyueOHOW aucuurianabl «llcuxonorus u
Mearorukay. MeTtoauyeckrue peKOMEHJAUUK [0 3allOMUHAHUIO MOKHO HaWTh U B MHTepHeTe
10 KJIFOYEBBIM CIIOBAM: «IIaMSTh),

«MHEMOHHKa», «MHEMOTEXHHUKA», «KaK 3allOMHHUTH Y4eOHBIM Marepuail». JKemaTelbHO
TaK)K€ O3HAKOMHTBHCS C MPUEMaMU KOHCIEKTHUPOBAHUS, T.€. CO CIIOCO0AMU COKpAIICHUS 3alliCU
CJIOB U CIIOBOCOYETAHU, HAIPUMED, IPUMEHSIEMBIMU B CJIOBAPSAX U SHIMKJIONEIUSX.

B ocBoeHun auCHMIUIMHBI MHBAIUAAMU M JULUAMU C OIPAHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYNbTAIMH) —
JOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

OOBEKTHBHOCTh OIICHKH PA0OTHI MpEMoAaBaTelieM 3aKIII0YaeTcs B ONPEICIICHUU ee
MOJIOKUTENBHBIX M OTPULIATENIBHBIX CTOPOH, 10 COBOKYIHOCTHM KOTOPBIX OH OKOHYaTEJIbHO
OIICHUBAET MpeACTaBICHHYIO padoTy. [Ipu oTpumaTenbHOM perieH3un padoTa BO3BpaIIaeTCsl Ha
IO0paboOTKy C TMOCIEAYIOIIMM TPEACTaBICHUEM Ha IOBTOPHYIO MPOBEPKY C MPHIOKEHUEM
3aMEYaHMi, ClIeTTaHHBIX MTPENO0IaBaTeIIeM.

C TOukM 3peHHs METOJUKH TMPOBEIEHUS CEeMHHAp MpPEICTaBIsieT  coOoi
KOMOMHHPOBAHHYIO, HHTETPATHBHYIO (hopMy ydeOHOro 3aHsTHs. JJiT MOATOTOBKA U TOYHOTO U
MOJIHOTO OTBETAa Ha CEMHUHAPCKOM 3aHSTUU CTYAEHTY HEOOXOIMMO CEPbE3HO U OCHOBATEIBHO
MOATOTOBUTHCA. JlJii 3TOro OH MOJDKEH yMeTh paboTarh € Y4eOHOM W JOMOJTHHUTEIIbHOU
JUTEpPATypoOid, a TakKe 3HATh OCHOBHBIE KPUTEPUU JUIsl HAMCaHUS pedepara UM MOATOTOBKU
JOKJIaJia, €CIM CEMUHAp MPOXOJIUT B JaHHOW (opme. B KoHIIE 3aHATHS, TTOCIE MOABEACHUS €rO
UTOTOB IPENOJIaBaTesieM CTYIEHTaM PEKOMEHIYETCS BHECTH M3MEHEHHSI B CBOU KOHCIIEKTHI,
OTMETUTh WH(POPMAIUIO, TPO3BYYABIIYI0 B BBICTYIUICHUSX JIPYTHX CTYICHTOB, ITOTIOTHCHWSI,
CICJIaHHbIE MTPEN0/IaBATENIEM U HE OTPAKEHHBIE B KOHCIIEKTE.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbs OOMBINIOE 3HAYCHHE WMEeT WHJWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOJTHUTEIIFHOE Pa3bsiICHEHNE yUeOHOTO MaTepHaa.

NuauBuayanbHple KOHCYIbTAIMM MO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHIWBHUIYyAIH3AIUA OOYYCHHUSI M YCTAaHOBJICHUIO BOCITUTATEIHFHOTO KOHTAKTA
MEXIy TpernojaBaTelieM W OO0yJaroIUMCS WHBAIWIOM WM JHUIOM C OTpaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI.

8. llepeuyenb MHPOPMALMOHHBIX TEXHOJIOTHil, HCMOJIb3YyEeMBbIX MPHU OCYILIECTBJIECHUH
00pa3oBaTeIbHOIO NMpoIecca M0 JUCHUILIHHE (MOAYJII0).

1. Onepanonnas cuctema MS Windows u Linux.

2. GNU nemonaket nporpammsl CAITP Micro-Cap.

3. UnTerpupoBanHoe 0(HCHOE MPHUIIOKEHHUE.

4. T1O st opraHM3aluy yIpaBIsieMoro 1 6e3o0macHoro gocryna B IHTepHer.

5. GNU w/mmm GNL mnakersi: CBOOOZHO pacrpOCTpaHSIOMIMECS MPOTPaMMBI
moaenupoBanus CBY yctpoitctB MMANA, RFSimm99, smithchart.

6. [Iporpamma ynpasnennst Graphit P4AM Bepcus 2 (pupma «MUKPAH»).

7. sMynsaTOp BEKTOpHOro aHanmuzatopa uened COM-npaiiBep Bepcuum 1.2.16. (dpupma
«MUKPAH»).

9. MarepuaibHo-TexHHMYecKasi 0a3a, HeoOXoguMasi [Jisl  OCYINIeCTBJIEHHS
00pa3oBaTeILHOIO MPoLecca MO JMCUUILIHHE (MOIYJII0)

| Ne | Bun pabor | MarepHanbHO-TeXHHYECKOE 0becreueH e ANCHUILTHHBI




(MOTyJsIs1) ¥ OCHAIIIEHHOCTh

JlexnnoHHbIE 3aHATUS

Aynautopus 209C, ocHalieHHas MHTEPAKTUBHBIM IIPOEKTOPOM
Y MarHMUTHO-MapKEpPHOU JTOCKOM.

CemuHapckue 3aHsATUS

Ayautopun 230C, 317C ocHalleHHbIE MarHUTHO-MapKepHOU
OCKOU

JlabopaTopHbIe Jlab6opatopus 205Ca, ykoMmIuieKTOBaHHas 00OpyIZOBaHUEM

3aHATUS HE0OXOAMMBIM IS MPOBEJICHUS J1ab0paTOPHBIX paboT

Kypcosoe Aynutopusi 311C, ocHaiieHHas KOMIIBIOTEPHOW TEXHHUKOW C

MIPOCKTUPOBAHHE NOAKII0YeHHEeM K cetu MuTepHer

I'pynmossie Aynutopus 311C, ocHaieHHass KOMIIBIOTEPHON TEXHUKOW ¢

(MHAMBUAYATIbHBIC) NOJAKII0YeHHEM K cetu MuTepHet

KOHCYJIbTAIIUU

Texymuit  koHTpousb, | Aynutopus 311C, ocHauieHHass KOMIIBIOTEPHONH TEXHUKOH C

MIPOMEKYTOUHAs NOJAKII0YeHHEM K cetu MuTepHet

aTTeCcTalus

CaMocTogTenbHas Aymutopusa 311C, ocHalieHHass KOMIBbIOTEPHOM TEXHUKOU C

pabota BO3MOXKHOCTBIO  TOAKIIOYEHUss K  cetu  «uTepHeT»,
MPOrpaMMOil  AKpaHHOTO YBEIMYEHUS M  00ecredyeHHbII

JIOCTYTIOM B 3JICKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeIbHYIO
Cpe/ly YHUBEPCHUTETA.

HOILI « 1CCH» KyoI'Y

JlabopaTopHble 3aHSITHSI O JUCIUTIINHE:
«INEKTPOMArHUTHBIC TIOJISI K BOJIHBI»

O6opynoBaHue U TPOrpaMMHO-
TEXHUYECKOE OCHAIIIEHUE Y4eOHO-
HAYYHOI 1TabopaTopuu:

Koi-
BO

IIepcoHayIbHBIE AIEKTPOHHO-
BBIYUCIIUTENbHbIC MALTUHBIL: 3
CPU c yacroroii 6omee 2,4 I'T, LCD
Microsoft Office 2003, 2010
Omneparonnas cucrema Windows XP
BeITsKHBIE IIKa)bl XUMHYECKHUE
DJIEKTPOTITUTKH XUMHYECKHE
DJIEKTPOHHBIE BECHI

CymibHbIN mKadg

PacTpoBbIii 2JIEKTPOHHBIM MUKPOCKOI
cBepxBbIcokoro pazpemenus JEOL 1
JSM7500F

CrieKTpoMeTp 3JIEKTPOHHOTO
napamMarHuTHoro pezonanca JEOL
JES-FA300

YcTaHoBKa MarHeTPOHHOTO
Hanbutenus Q150T ES

VYcTaHoBKa JUTSL OCAXKAECHUS TOHKUX
mwienok CCR Copra Cube ISSA
Muxkpounrepdepomerp MUN-4M
Pabounii cron

Crynbs
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