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«TOMCKHWH T'OCYIAPCTBEHHbIN YHUBEPCUTET CUCTEM
YIIPABJIEHUS U PAIUODJEKTPOHUKH» (TYCYP)
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PABOYAS ITPOTPAMMA

JEKTPOMHAMUKA U PACITPOCTPAHEHUE PA/IMOBOJIH

Yposenrn ocHoBHOIT 06pa3oBaTebHOi nporpammbl: BAKAJIABPUAT
Hanpagaenne(st) noaroroskn (eneunanbnocers): 11.03.01 «Paanorexnukay
IMpoduiab(n): AyIHOBH3YAILHAS TEXHUKA

®opma obyuennss OUYHAS

®akyabrer PT® (PAJIMOTEXHUYECKUIN)

Kadenpa TY(Tenesuaenus u ynpasienus)

Kype 3 Cemectp 5

Yuebuplii miian nadopa 2013, 2014, 2015 rogos
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1. | Jlekuun 28 HacoB
2. | JlaGopaTopubie paboTs 16 yacos
3. | MpakTuueckue sannTun 28 yacos
4. | Kypcosoii npoext/padora (KPC) (ayauropnas) 4acoB
5. | Beero ayAMTOpPHBIX 3aHATHI (Cymma 1-4) 72 4yacoB
6. M3 uux B uuTepakTusuoii popme 20 4yacos
Camocrositesnibnas padora cryaentos (CPC) 36 H4acoB
8. | Beero (0e3 ax3amena) (Cymma 5,7) 108 4AaCOB
9. | Camoct. paboTa HA NOATOTOBKY, CIAYY IK3AMEHA 36 4acos
10{ O6wasn TpyroemMKocThb (Cymma 8,9) 144 4acoB
(B 324€THBLIX eIHHHIIAX) ' 4 3ET
3awer _ cemecrp Mung.sawer _ cemectp
IK3aMeH  NATbii cemectp
Tomex 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 10 ot « 30 » 6 2016 1.

Jluer cornacoBaumii

PaGouas nporpamma cocraBiaeHa ¢ ydetoM TpeboBanuit dejepaibHoro I'ocymapcTBEHHOTO
obpazoBarenpHOro cTanaapra Bbicuiero oopasosanust (PI'OC BO) 1o HanpasieHHIO MOArOTOBKHU
(cnenmansroctr) 11.03.01 «Paguorexnukay, yreepxiaentoro Ilpukazom MunoOpaayku Poccun

06.03.2015r., perucrparnmronnsii Homep Nol79.

IlporpaMma paccMmoTpeHa M yTBepikjeHa Ha 3aceianuu kapeapsl « 30 »  wions 2016 r.,

nportokos Ne 10

Paspaborunk: mnpodeccop kap. CBUuKP

3aB. xadeapoit CBUuKP

A.E. Maunzenn

C.H. lllapanrouu
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1. leau u 3agaun AMCHUILINHDI:

[enpro npenoaaBaHusl JUCHUIUIMHBI « DJEKTPOJUHAMHUKA U PACIIPOCTPAHEHUE PATUOBOIH
SBJISIETCS. OCBOCHUE CTYJEHTaMH OCHOB TEOPHM IEKTPOMATHUTHOIO IOJISI U €€ PAAUOTEXHUYECKHUX
MPUJIOKEHUH, BKJIIOYAsl 3aKOHOMEPHOCTH PACIpPOCTPAHEHHsI PAJHMOBOJH B PA3IMYHBIX CpPENax, B
JIMHUAX NIepelad MIEKTPOMAarHUTHOM SHEPTUU.

OCHOBHBIMU 33/1a4yaMH W3Y4YEeHHs] AUCLMIUIUHBI SIBISIIOTCS (HOpPMHUpPOBAHHE y CTYIACHTOB
3HAHUN, HABBIKOB U YMEHUI, IO3BOJISIOIIUX BBISIBIISITh €CTECTBEHHO-HAYUHYIO CYIIIHOCTb IIPOOJIEM,
BO3HUKAIOIIUX B XOJ€ Mpo(deccCHOHANbHON AesITeNbHOCTH, TNPUBIEKATh [UISI WX peIIeHUs
COOTBETCTBYIOUIMHA (PU3MKO-MAaTEeMaTHUYECKUH amnmapar; (OpPMHpPOBAHHUE y CTYACHTOB HABBIKOB
aHayn3a 0a30BBIX 3JEKTPOJMHAMHYECKHUX 337ad; YMEHHS MPOBOAMTH CAMOCTOSITENbHBIM aHaiu3
(GU3NYECKUX TPOIECCOB, MPOUCXOMSNIINX B PA3IMUHBIX HANPABIAIONIUX CHUCTEMax, YCTPOWCTBaX
CBEPXBBICOKMX YaCTOT, B OJHOPOAHBIX U HEOJTHOPOJHBIX CPEAAX U HA ECTECTBEHHBIX pPaguoTpaccax.

[IpuoOpereHHble CTYACHTAaMH 3HAHMS M HABBIKM HEOOXOAMMBI Kak sl Pa3pabOTKu
LIMPOKOTO KJIacca yCTPOMCTB, CBA3aHHBIX C Iepeavyeil U MPUEeMOM CUTHAJIOB, TaK U JIJIsl TPaMOTHOM
JKCIUTyaTalluy PaIHOTEXHUYECKOU anmnaparypsl.

2. MECTO AMUCLUUNIINHDbI B CTPYKTYPE OOI:

Jucuumnnuza «9JeKTpoJMHAMUKa U PACIIPOCTPAHEHUE PAIMOBOJIHY»  SIBJISIETCSA OJHOM UX OCHOBHBIX
JUCHMIUIMH ~ 0a3oBoM  4acTu.  JlucUMIUIMHA ~ HENOCPEACTBEHHO  OpPUEHTHpOBaHA  Ha
IpoeCCHOHATIBHYIO MOATOTOBKY oOydaromuxcs. M3yueHue nucuuminHbl «QJIEKTPOAMHAMUKA U
pacnpocTpaHEeHUE paJuoOBOIH» 0a3upyeTcs Ha 3HAHMSIX, OJYYEHHBIX CTYACHTAMHU IIPU U3YYEHUU
JUCLUIUIMH MaTeMaTHYeCKOr0 M €CTECTBEHHOHAYYHOI'O IUKJA, MpeXae Bcero, pu3uku (paszien:
AJIEKTPOMArHeTH3M), MaTeMaTHUECKOro aHanu3a (pasnensl: TudepeHnaTbHOoe U HHTErPAIbHOES
UCUUCIIEHUE, Teopus (YHKIMA KOMIUIEKCHOTO HEPEeMEHHOro), JMHEHHOW anreOpbl u
AHAJIMTUYECKON reoMeTpHu (pa3iel: BEKTOPHBIN aHAIIN3).

OcBocHME  IUCHUIUIMHBI  «JJNEKTPOAMHAMMKA UM PACIpOCTPAaHEHHE  PaJUuOBOJIH»
HE00XO0IMMO KaK MPEANIECTBYIOIIEE Il H3yUSHHS Psia TOCIEYIONNX TUCIHILINH: «Y CTPOUCTBA
CBY u aHTeHHBI»; «YCTpPONCTBa T'€HEpUPOBaHUS U (POPMUPOBAHUS CUTHAIOBY»; «YCTpOWCTBa
IpreMa U IpeoOpa3oBaHusl CUTHAJIOBY; «PalnOTEXHUYECKUE CUCTEMBIY.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA OUCLUUNIIUHDI:

[Iporiecc u3yueHust TUCIUILIMHBI HAIIPABJICH HA (POPMUPOBAHUE CIICTYIONTUX KOMIIETEHITUH:

- CIOCOOHOCTBIO BBISIBIISITh €CTECTBEHHO-HAYYHYIO CYIIHOCTH MPOOIEM, BO3HUKAIOIIUX B
x0/1€ MPpOoeCCUOHATBHON JIEATETbHOCTH, MPUBJICKATH JJIS UX PEIICHHS COOTBETCTBYIOMNM (PU3UKO-
maremarudeckuii ammapar (OITK — 2)

- TOTOBHOCTBHIO y4YaCTBOBATh B COCTaBJIICHUM AaHAIUTUYECKHX OO30pOB W HAy4YHO-
TEXHHUYECKUX OTYETOB IO pe3ylbTaTaM BBIMOJIHEHHONW pabOThl, B MOATOTOBKE MYyOJIMKAIIMA
pe3yIbTaTOB MCCIIEOBAHUI M pa3pabOTOK B BUJC MTpe3eHTaIHi, cTareit u gokiaanos ([TK — 3)

4. OBbEM UCLUUNMIINHBI N BUObl YYEBEHOWU PABOTDI

0611_[215[ TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISAACT 4 3a4YCTHBIX €AUHUIIBI.

Bun yaebHoii paboTh Bcero CemecTphl
4acoB 1 2 3 4 5 6 7
AyIUTOpHBbIE 3aHATHS (BCero) 72
B tom uucne:

Jlexmn 28

JlaGoparopusie pabotsl (JIP) 16

ITpaxtnueckue 3ausaTus (113) 28

Cemunapsl (C)

Komnoksuywmsl (K)

KypcoBoit mpoext/(pabota) (ayauTopHas Harpy3ka)
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Jlpyaue 6udvl ayoumopHroil pabomoi

CamocTosiTeTbHasi padoTa (Bcero) 36

B TtoMm uncne:

Kypcogoii npoexT (pabora) (camocTosiTensHas padboTa)

PacuetHo-Tpaduyeckie paboThI

Pedepar

Hpyaue 6udvl camocmoamenvbroi pabomol

[ToaroroBka K NMPakTUUECKUM 3aHATHUSIM M TECTOBBIM 28

KOHTPOJILHBIM paboTam

[ToaroroBka x J1abopaTOpHEIM paboTaM 8

[ToaroroBka K 9K3aMeHy 36

Bupn artrecranuu (3aueT, 3K3aMeH) JK3

Oo61as TpyI0EeMKOCTh Yac 144
3ayernsle Enununel TpynoemkocTn 4

5. COOEPXAHUE ANCLUUMIUHDI

5.1. Pa3zgepl AMCOUIIIMH M BUABI 3aHATHI

= g _
No S g E E E % o % g § § dopMupyembIe
HaunmMeHoBaHue pasjierna AUCIUITTHHBI g o ® % % =g o & e & KOMIIETEHILINH
n/n 2 | 85| 25| 8% 8z2| 83 (OK, TIK)
= o = o & SR RS 5
= |3
1. | UnrerpansHble u nuddepeHuanbuble ypaBHEHUs 4 4 4 12 OIIK - 2, TIK-3
9IICKTPOMAarHeTH3Ma
2. | OCHOBHBIE TEOPEMBI ¥ IPUHIIUIIBI B TEOPUH 2 2 2 6 OIIK - 2, TIK-3
rapMOHUYECKHX I0JIEH
3. | Ilnockue 35eKTpOMarHUTHEIE BOJIHEI B 3 4 4 1 OIIK - 2, TIK-3
HEOTPAaHUYCHHBIX Cpeax
4. | I'paHnuHbBIe 3a]a41 DJIEKTPOAMHAMUKHI 3 4 2 4 13 OIIK — 2, TIK-3
5. | DnekTpoMarHuTHBIE BOJIHBI B  HalpaBISIOMINX 4 4 4 6 18 OIIK - 2, TIK-3
cHCTEMax
6. | DmexkTpoMarHuTHBIE KOJeO0aHMS B  OOBEMHBIX 2 4 2 4 12 OIIK - 2, TIK-3
pe3oHaTopax
7 | Usny4enue INEKTPOMATHUTHBIX BOJTH. 2 4 4 10 OIIK - 2, TIK-3
DiieMeHTapHbIE H3JIy4aTelH
8 | PacnpocrpaHeHue 3JIeKTPOMArHUTHBIX BOJIH BOIH3U 3 4 2 4 13 OIIK - 2, TIK-3
moBepxHOCTH 3emutd. JTudpakmus
9JIEKTPOMArHUTHBIX BOJH
9 | Tponocdeproe u noHOCHEPHOE PACIPOCTPAHEHUE 3 2 2 7 OIIK - 2, TIK-3
paJHOBOJIH
10 Mogenu 1 METOJIbl pacyeTa pajuoTpacc 2 2 2 6 OIIK -2, TIK-3
BCET'O 28 16 28 36 108
5.2. Conep:xanue pa3ieoB IMCUMILTUHBI (110 JEKIUSIM)
dopmupye
Ne HanmenoBan Tpynoem MPI®
CopepxaHue pa3iesioB KOCTh KOMITETEH
/i re pa3JeroB
(dac.) 117078
(OK, IIK)
1. | Unterpamsnst | [Ipeamer m conepkanue Kypca. OCHOBHBIE YpaBHEHUS 4 OIIK -2,
eu 3JIEKTPOMATHUTHOTO MOJIS — ypaBHeHHs1 MakcBemia. MartepuanbHble IK-3
mubdepeHun | ypaBHeHHs M KiaccHUKaLus cpel. Y paBHEHHE HEIPEPBHIBHOCTH M 3aKOH
alTbHBIC coxpaHeHus 3apsaa. CTopoHHHE HCTOYHUKH. [ToNHas cucTeMa ypaBHEHHH
ypaBHCHHUSI MakcBema ¢ y4eTOM CTOPOHHHX MCTOYHUKOB. [10sIs Ha rpaHuIlax pasmena
BIEKTPOMArd | cpei. ['paHUUHBIC YCIOBHS JUTS BEKTOPOB 3JIEKTPOMArHUTHOTO MOJIS.
eTnsma I'paHuYHBIE YCIOBUS HA TOBEPXHOCTH UICATLHOTO IIPOBOIHHKA.

Krnaccudukarus 31eKTpOMarHUTHBIX MOJIEH M0 UX 3aBUCUMOCTH OT
BpeMeHH. ['apmonnueckue kojaebanus. YpaBHeHHs MakcBeuia st
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TapMOHHYECKUX KoyieOanuil. KOMIUIEKCHBIC aMITITUTY AT TTOJICH.
KommuiekcHbIe AudeKTpudeckas 1 MATHATHAS TTPOHHUIIAEMOCTH CPEJIBL.
bamanc »snHeprum B anekrpomarHuTHOM Tonie. Bekrop IloiHTHHTrA.
DHepreTn4eckne XapaKTePUCTUKA TPH TaPMOHHYECKOH 3aBUCHMOCTH
3JIEKTPOMArHUTHBIX IIPOLECCOB OT BpeMeHH. CKOPOCTh IepeHoca YHEPTHHI
SJIEKTPOMATrHUTHBIX TOJIEH.

OcHOBHBIE MarHuTHBIC TOKH 1 3apsaasl. Y paBHEHHS MaKcBesia ¢ y9eToM OIIK - 2,
TEOPEMBI U MarHMTHBIX TOKOB U 3apsnoB. [IpuHIMNI nepectaHoBOYHOM IK-3
IPUHININBI B | ABOMCTBEHHOCTH ypaBHeHMH Makcpesuia. Teopema eTUHCTBEHHOCTH AJIS
TeopHuH BHYTpEHHEH U BHEIIHeH 3aau anekTpoauHHHaMuKu. [IpuHiun
rapMOHHYECK | ’KBUBaJeHTHOCTHU. Jlemma Jlopenia. Teopema B3auMHOCTH.
UX NOJICH
ITnockue BonHOBOI! XapakTep NEpEeMEHHOT0 3IEKTPOMarHUTHOTO MOJIS. OIIK -2,
3MeKTpoMarH | YpaBHeHus [enbMmronsua. [Imockue BOIHBI M MX XapaKTEPUCTUKU. IK-3
UTHbIE BOJIHBI | BoimHOBOE 4MciI0 M BONHOBOM BekTOp. PpOHT BOIHBL. B3auMHas
B OPHEHTAIS BEKTOPOB IOJISI ¥ BOJIHOBOTO BEKTOpA B cpesie 03 moTeps.
HeorpanndeH | BomHoBoe compoTuBienue. [lonspuzanys 31eKTpPOMarHUTHBIX BOJIH.
HBIX cpefax DNeKTpOMarHUTHBIE BOJIHEI B cpefax ¢ norepsmu. Koaddumment

3aTyXaHUs.

PacnpocTpaHeHre 31€KTPOMAarHUTHBIX BOJIH B aHU30TPOIHBIX CPEax.
I'pannunble [TaneHue MIO0CKON 3JIEKTPOMArHUTHON BOJIHBI HAa TPaHUIy pasjeina ABYX OIIK - 2,
3a7a4u nuanexTpudeckux cpea. @opmyinel Openens. SBiaeHue MoJIHOTO IK-3
NIEKTPOAMHA | MPOXOXJAeHHs, yroi bpioctepa. YcioBHs BOSHUKHOBEHHS ITOJTHOTO
MUKHI OTpaykeHHs OT TPaHMIBI pa3ziena ABYX JUIIEKTPUUECKUX CPel, CTPYKTypa

MOJIS HaJ U TOJ rpaHuIed pasznaena. OTpaxeHHue OT HAeaIbHO MPOBOIAIIEH

MMOBEPXHOCTH, CTPYKTypa noiis. [lagenue miockon aneKTpoMarHuTHOM

BOJIHBI Ha IPaHUIly pa3zesia TU3JIeKTPUKA U MOTJIOMAIOIIeH Cpeabl.

[TpubmkeHHBIC TpaHUYHBIE YCs0BHs JIeoHTOBHYA.
OnextpomarH | OOmue cBEJEHUS O HANPABIIONIMX CHCTEMax M HAIPaBIIEMbIX BOJHAX. OK-10,
uTHbIe BONHEI | [locTosHHAs pacmpocTpaHeHus, (a3oBas CKOPOCTh M JUIMHA BOJHEI B MK-2, TIK-
B muHuK nepenadn. Kputudeckas yacrora. Knaccuduxaius HanpaBisieMbIX 19
Hanpasysitowl | BojH @ T, E, u H —BonHsL.
ux cuctemax | Ilomple  MeTamnudeckne  BONHOBOIBI:  HPSIMOYTOJNBHBIH,  KPYTJIBIH.

CrpyKTypa 3JIeKTpOMAarHATHOTO IIOJISi, OCHOBHBIC THIBI BOJH, (hazoBas u

TpyNIoBasl CKOPOCTH, JUIMHA BOJIHBI B IIPAMOYTOJBHOM BOJHOBOJE,

XapaKTepUCTHYECKOE COMPOTHUBJICHHE, 3aTyXaHHE D3JIEKTPOMArHUTHBIX

BOJIH. BE160p pa3mMepoB BoIHOBOAA /A71s1 pabOTHI HA 33JaHHOM THIIE BOJIH.

OcoGenHocTr BOJH TuNa T ¥ OCHOBHBIE TapaMeTpsl T BOJHEI B

KOaKCHaJIbHON U JBYXIPOBOJHOM InHUM nepenauun. da3osas nmocTosiHHas,

(hazoBast CKOPOCTb, TPYIIIOBasi CKOPOCTh, JUTMHA BOJHBI B INHUH,

BOJIHOBOE CONIPOTHBIICHHE.
Onektpomara | OObeMHBIE pe30HATOPHI. OTPE30K HANPABISAIONICH CTPYKTYPHL, OIIK - 2,
UTHBIE OTPaHWYEHHBIH METAIIINIECKUMH TOPLEBBIMH IIOBEPXHOCTSIMH, KaK IK-3
KoneGaHusi B | pe3oHaTOp. AHAJIN3 COOCTBEHHBIX KOJIEOAHHH B MOJIBIX PE30HATOPAX.
00BEMHBIX [IpsaMoyrombHbIE ¥ IMIMHAPHYECKHE pe3oHaTopbl. OnpeneneHne
pe3oHaTopax | pe30HaHCHOM YacTOTHI U IOOPOTHOCTH OOBEMHBIX pe3oHaTopoB. [TonsTne

00 OTKPBITBIX U TUAIIEKTPUIECKUX PE30HATOPAX.
Nznyuenue ITocTanoBka 3a1auu 00 U3Iy4eHUU. Y paBHeHUS MakcBelia st 00J1acTH, OIIK - 2,
3JIEKTpOMAarH | cojeprKauleil CTOpOHHHE UCTOYHUKU. HeoqHOpoAHbIE BOJTHOBBIE IK-3
UTHBIX BOJIH. | ypaBHeHUs (ypaBHeHHs Jlamambepa). BekTopHBIN U CKaIAPHBIHA
OneMeHTapH | 3JeKTpoJMHAMUYECKHEe oTeHIHanbl. HeoqHOpOaHbIE BOTHOBBIE
13 (S YpaBHEHHS IJIS DJICKTPOIUHAMUYIECKUX IMOTEHIINAJIOB U UX PELICHHUS.
M3ITyqaTeNn 3amazapIBalOMMe NOTEHIMANB.  DJEeMEHTapHBIN 3JEKTPUIeCKUN

M3JIydyaTesb U CBOWCTBA BO30YkJaeMol UM c(hepuiecKol BOJIHBI.

OneMeHTapHBI MAaTHUTHBINA U3JIy4aTellb: CTPYKTypa MO, AUarpaMMbl

HaNpaBJIEHHOCTH, COIPOTUBICHUE U3TY4YEHUSI.
Pacnpoctpan | Knaccudukanus paaroBoIH 1o AUANa3oHy 1 croco0y pacrpoCcTpaHeHHUsI. OIIK -2,
eHue PacnpocTpanenne pagioBOiIH B cBOOOJHOM MPOCTPAHCTBE. IK-3
3MeKTpoMarH | MakcuManbHble JaTbHOCTH PAJUOCBA3U U PaIUOIOKALIUY.
UTHBIX BOJH [onsiTre siBneHns MUQpaKInuy IEKTPOMAarHUTHBIX BOJH. [Ipubikenne
BOJIM3M I'foitrenca-Kupxroda B onucannu sBiaeHns audpaknun. 30061 OpeHers.
noBepxHocTH | Judpakuns @penens u @paynrodepa. Judpakims miockoi BOIHB Ha
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3emun.
Judpaxius
ANIEKTPOMArH
WTHBIX BOJTH

KPYIJIOM OTBEPCTUU B UJEATIBHO IPOBOASIIEM dKpaHe, Ha HENPO3pauHOU
HOMyIIIOCKOCTH. O0IacTh MPOCTPAHCTBA, CYIIECTBEHHAS IS
pacnpoCcTpaHEeHUs PaJHOBOIIH.

BnusiHue 3eMHOM NOBEPXHOCTH Ha PacpOCTPAHEHUE PATUOBOJIIH.
ITapameTpbl 3eMHON OBEpXHOCTU. PaccTosiHue npsMoil BUAUMOCTH.
Krnaccudukamnms Mmozpenei paguoTpacc HaJ 3eMHO# moBepXHOCTEIO. [loe
M3JTy4aTens, MOAHATOrO Hal INIOCKON MOBEPXHOCTBIO.
Wnrepdepenumonnas popmyina u popmyina Beenenckoro. J(uarpammer
HAaIpaBJIeHHOCTH MOJHITHIX aHTeHH. BimsiHue chepuanocTu 3emitu.
IIpuBeneHHbIe BEICOTHI. PaccesiHue paguoBOJIH MIEPOXOBATHIMU
nosepxHocTsamu. Kpurepuit Panes.

Pacyer nons mpu HU3KO PacIoNIOKEHHBIX aHTeHHax. DopMyna uxeanbHON
paauonepenays 1 MHOXHTENb ociabnenus. CTpyKTypa 1moJist BOiIm3u
noBepxHocTH 3emiu. @opmyna Hlyneiikuaa-Ban-nep-Tlos.
PacmpocTpaneHue paIuoBONH IPU HA3KO PACHOTI0KEHHBIX aHTEHHAX HaJ|
HEOJHOPOIHOM Tpaccoil. beperoBast pedpaxims.

9 Tponocdepr | CTpoeHue u ANMEKTPOANHAMHYICCKIE TapaMeTPBI 3eMHOH aTMochepsl 3 OIIK - 2,
oeu (Tpomocdeps! 1 HoHOCPEPHI) U MEKIUIAHETHOHN CPEIHI. IK-3
noHoc(epHoe | DKCHepUMEHTANIbEHBIE METOIBI HCCIICIOBAHIS TApaMEeTPOB aTMOC(hEpEI.
pacnpoctpan | OCHOBHBIE 3aKOHOMEPHOCTH PacIIpOCTPAHEHHUS palMOBOJIH B aTMocdepe.
eHue IIpenomnenue panuoBosH. [IpuMeHeHne MeToa TeOMETPHYECKON ONITHKU
pazuoBONH K aHaJIN3y PacHpOCTPaHEHHs BOJH B CJIOMCTON Tporniocdepe U noHochepe.

Bunbt TponocdepHoit pedpakuny. 3aK0oH OTpakeHHs paJUOBOJH B
noHocdepe. BiusiHue MarHUTHOTO TI0JIs1 3eMJIH Ha PaclpoCTpaHeHHe
paaroBoiH B HOHOC(epe. PaccesHue paiuoBOIH HEOAHOPOAHOCTSIMU B
aTMocepe. MexaHU3MbI oca0neHns HAIIPsHKEHHOCTH T0JIs B aTMocdepe.
VckaskeHns1 paliOCUTHAJIOB IIPH PAaCTIPOCTPAHEHNH B aTMoc(epe.
3amupaHus paJuoCUIHAIOB B 00ph0a ¢ HUMHU.

10 | Mopnenu n OCOOCHHOCTH pacpOCTPAHEHUS PAIUOBOJH Pa3IMYHBIX TUATa30HOB Ha 2 OIIK - 2,
METOJIbI peanbHbIX Tpaccax. Pacnpocrpanenue paguoBonad KB nquanazona ¢ yuetom IK-3
pacdera BIMSTHUA HOHOC]epbl. PactipocTpaHeHne paaroBOIH METPOBOTO
panguoTpacc Jrana3oHa ¥ 0ojee KOPOTKHX PAJHOBOJIH B IIPEAEIAX U 3a MPEACIaMu

NPSMOM BUAMMOCTH C YYETOM BIMSHHS 3€MJIM U TpOHocdepsbl.
Pacnipoctpanenue paguoBOIH HA TMHUIX CBS3H CITyTHHUK-3€MJIsl, 3eMJIs-
ciyTHHK. PacipocTpaneHne paguoBOJIH B TOPOJCKUX YCIOBUSAX.
PacnpocTpaHeHue BOJIH ONTHYECKOTO AMATIa30Ha.
Hlymbl 1 nomMexu paguonpuemy. Knaccudukanus u xapakTepucTuku
MCTOYHHMKOB BHEITHHUX MOMEX.
5.3. Pa3[[e.]'lbl AUCHUIIJIMHBI U MEKIUCHUIIJIMHAPHBIC CBA3H € oﬁecneanawmuMn
(mpeabIAYIIMMH) M 00ecneYuBaeMbIMH (ITOCTEAYIOMIMMHI) TUCHUIIIMHAMHA
Ne HaumenoBanue Ne Ne pa3nenoB JaHHOW AWCIUTUTAHBI U3 Ta0I.5. 1, IS KOTOPBIX
/i 00eCIIeYnBarOIINX HEO0XOTUMO U3y4YeHHE 00SCIIeUNBAONINX (TIPEIBIYIINX) U
(mpenpInynmx) u obecrieurBaeMbIX (ITOCTIETYIOIINX ) TUCIUTIIIH
o0ecrieynBacMbIX 1 2 3 4 5 6 7 8 9 10
(TTocne IyIomuX) AUCITUTLTIH
IIpenmecTByOIMME THCHUILTHHBI
1. MaremaTika + + + + + + + + + +
2. duszuka + + + + + + + + + +
IMocaenywonue TUCHANIHHBI

1 VYerpoiictea CBY 1 aHTeHHBI + + + + + + + + + +

2 VYcrpolicTBa npreMa u + + + + + + + + + +
IpeoOpa3oBaHMsl CUI'HAJIOB

3 PannoTexHHYECKHE CHCTEMBI + + + + + + + + + +

4 MHorokaHaJIbHbIE ITU(POBEIE + + + + + + + + + +
CHCTEMBI Tlepe/iaun

5.4. CooTBeTcTBME KOMIIETEeHINI, POPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI, U
BH/IOB 3aHATHH

Ilepeuyens
KOMITETCHITUN

Bunagp! 3anaTuii

J  [Ja6 | Mp. | KPKI | CPC

(DOpMLI KOHTPOJI IO BCEM BHUJIaM 3aHATHI
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OIIK -2 + + + + | KonrpospHas pabota. Onpoc Ha 1a6opaTopHBIX
paboTtax. DK3amMeH

IK-3 + + + + KonTponpHas padora. Onpoc Ha 1a00paTOPHBIX
paboTax. Dk3aMeH

JI — nexuwus, [Ip — npakTiueckue u ceMHUHapCKue 3anusaTus, Jlab — maboparopusie padorsr, KP/KII —
KypcoBas pabora/mpoekt, CPC — camocrositenbHas paboTta cTyaeHTa

6. METOAbl N ®OPMbl OPTAHU3ALUNN OBYYHEHUA

TexH0J10rMN HHTEPAKTHBHOI0 00Y4YeHMsI IPH Pa3HbIX (popMax 3aHATHI B yacax
DopMBbI Jlexnuu IIpakTuueckue JlaGopatopHsle Beero
MeTtonel (gac) 3aHATHS (dac) 3aHATHS (dac)
Hcnonp3oBaHue MyJIbTUMEANHHBIX CPEICTB 4 4
PaGota B rpymnme 8 8
PaboTa ¢ KOHTPOIBEHBIM TECTOM 8 8
WITOro MHTEPAKTUBHBIX 3aHATHI 20
7. NABOPATOPHbIW NPAKTUKYM
No Ne paznena HaumeHnoBanue 1ab0paTOPHBIX PabOT Tpyno- OK, IIK
n/m JVCIUTITHHBI €MKOCTb
(dac.)
1 4 UccnenoBanre HaKIOHHOTO HaIeHUS 4 OIIK - 2, IIK-3
ONITHYECKUX BOJIH Ha TPAHUILY pa3zaena IByX
cpen
2 5 HUccrenoBanne muauii nepeqaan CBY 4 OIIK - 2, IIK-3
JMana3oHa
3 6 HUccrenoBanne 00bEMHOTO pe30HATOPA 4 OIIK - 2, [1K-3
4 8 HccrenoBanne BiausHNE 3eMIIH Ha U3ITyICHUE 4 OIIK - 2, IIK-3
aHTCHH
8. MPAKTUYECKUE 3AHATUA (CEMUHAPDI)
Ne Paspen nucuuminHbl TeMaruka NpaKTUUECKUX 3aHATUI Tpyno- Komnerenmuu
m/m | u3 Tabm. 5.1 €MKOCTh OK, IIK
(uac.)
1 WuTerpansHble U YpaBHeHust MakcBenia B MHTETPAIbHON 1 4 OIIK - 2, TIK-3
muddepernuansaeie | muddepeHnmanpaol Gopmax. [1odaHEI TOK U ero
YpaBHEHUS COCTABJISIOLINE.
JJIEKTPOMarHeTu3mMa MarepuanbHble ypaBHeHUS. [ paHWYHBIE YCIOBHUS VIS
BEKTOPOB JIEKTPUUECKOTO ¥ MarHUTHOTO TMOJISL.
Pacuer sHepreTHUECKUX XapaKTEPUCTHK
JIEKTPOMAarHUTHOTO TOJISL.
2 OcHoBHble Teopembl | [IpuHIMI nepeCTaHOBOYHOM ABOMCTBEHHOCTH YpaBHEHUN 2 OIIK - 2, TIK-3
U NIPUHLIUIIBL B Makcgeina. Teopema €IMHCTBEHHOCTH JI1 BHYTPEHHEN U
TEOpUU BHEIIHEH 3a/1a4 3J1eKTpoguHUHAMUKU. [IpuHiun
FapMOHUYECKHUX 3KBUBaJIEHTHOCTHU. JIeMMa Jlopenua. Teopema B3auMHOCTH
TIOJIEH
3. | Tlmockue Brrancnenue mapaMeTpoB TUIOCKOM BOJHBI, 4 OIIK - 2, TIK-3
ANIEKTPOMArHUTHbIE pacnpocTpaHsIomeics B cpeax 6e3 moreps, B cpeax ¢
BOJTHBI B MOTEPSIMU.
HEOTpaHUYEHHBIX
cpenax
4 I'pannunble  3agaun | Brruncnenne ko3h(HUINEHTOB OTpaXKEHUS U 2 OIIK - 2, TIK-3
IIEKTPOMHAMHKH MIPOXOXJIeHNUs, yria bprocrepa npu najgeHny Iockon
JIEKTPOMAarHUTHOM BOJIHBI HA TPaHMILy pasziesia AByX

CornacoBaHa Ha noptane N2 8460




JUDIEKTPUUECKUX CPES.

5 OneKTpOMarHUTHBIE Brruncnenue xapakTepUCTHK 31€KTPOMArHUTHOTO MOJIs 4 OIIK - 2, TIK-3
BOJTHBI B | pa3jIMYHBIX THIIOB BOJIH B IIPSIMOYT'OJILHOM U BOJIHOBOJIE
HaINpaBILTFOIINX Br160p momnepeyHsIX pa3MepoB LTS OJJHOBOJIHOBOTO
cHcTeMax pexxnma paboTHI.

6 DnekTpoMarHuTHele | BbIumcieHue pe3oHaHCHOW YacTOTHI U JOOPOTHOCTH 2 OIIK - 2, TIK-3
KoJIeOaHus B | OOBEMHBIX PE30HATOPOB.
00BEMHBIX
pe3oHaTopax

7 Wznyuenne Brrancienue cTpyKTYpHI OIS, AHATPAMMEI 4 OIIK - 2, TIK-3
JIEKTPOMAarHUTHBIX | HANPaBIEHHOCTH, CONPOTUBIICHHUE M3ITyICHUS
BOJIH. 3JIEMEHTAPHOTO HIIEKTPHUECKOTO N3ITydaTels.

OneMeHTapHBIE
n3JIydYaTenu

8 Pacnipoctpanenue Brrancenue HanpsHKEHHOCTH 3JIEKTPOMArHUTHOTO TIOJIS 2 OIIK - 2, TIK-3
AJIEKTPOMAarHUTHBIX | MPHW MOMOILIHM MHTEP(EPEHIMOHHBIX GopMyI1, GOPMYJIBI
BOJIH BOJTM3H Beenenckoro. Pacuer o6nacTu mpocTpaHCTBa,

MIOBEPXHOCTH 3€MJIU. | CYIECTBEHHOMW AJIS pacIpOCTPaHEHUs PaJUOBOJIH.
Judpaxiust

3MEeKTPOMAarHUTHBIX

BOJIH

9 TpomnocdepHoe u OtueHKa BIMSHUS TApaMeTPOB Tporochepsl 1 HOHOCHEPHI 2 OIIK - 2, TIK-3
noHocgepHoe Ha yCIIOBHSI paCIIpOCTPaHEHHS PAIHOBOIH PA3THIHBIX
pacIpocTpaHeHue JMAna30HoB
paIoBOIH

10 Mopenu 1 METOIBI 3HAKOMCTBO C OCOOCHHOCTSIMH ITOCTPOCHHS U pacdera 2 OIIK - 2, [1IK-3
pacdera paguoTpacc | paxvoNIMHHI pa3IMdHOTO Ha3Ha4YeHUs (TeJe U paguo

BEIIAHMs, Iepeaun HHYOPMALNH, PaTHOIOKaluH 1
HaBUTAINH U TIP.)
9. CAMOCTOATEJIbHAA PABOTA
Ne Paspen nucuuninyvHb TemaTnka caMOCTOSITENEHON pabOThI Tpyno- | Komnereniuu KonTtpons
m/o | u3 Taom 5.1 (Oemanuzayusn) E€MKOCT OK, IIK BBITIOJTHEHUS
b paboTsI
(dac.)

1 WuTerpanbHble U M3yueHne  TEOpETHYECKOrO0  MaTepHana. 4 OIIK - 2, TIK-3 | KontponsHa
muddepennnanbipie | [Toaroropka kK MpakTHYECKUM 3aHITHSIM U g pabora.
ypaBHEHHS TECTOBOW KOHTPOJIBHOII paborTe.

JIEKTPOMAarHeTn3mMa

2 OcHoBHbIE TeopeMbl | M3ydeHune TeopeTniecKoro MaTepuania. 2 OIIK — 2, [IK-3 | Ompoc Ha
W MIPUHIIMIIBI B [ToAroToBka K MPaKTUUECKUM 3aHATHSIM. MpPaKTHYECK
TEOpHUn OM 3aHSATHH.
TrapMOHHYECKUX
noJien

3. | Imockue N3yuyenue TeopeTnueckoro Marepuaa. 4 OIIK - 2, TIK-3 | KonTponsHa
asekTpoMarautHele | [IoaroToBKa K MPakTUYECKUM 3aHSTUSIM U 1 pabora.
BOJIHBI B TECTOBOM KOHTPOJILHOM padoTe.

HEOTpaHUYCHHBIX
cpenax
4 I'pannunble 3anaum | M3ydeHue TeopeTHyECKOro MaTepuania. 4 OIIK - 2, TIK-3 | KonTponsHa
ANEKTPOJUHAMHUKH IToaroToBKa K MPAKTUIECKUM 3aHATHAM U g pabora.
TECTOBOU KOHTPOJIbHOH padore. [Toaroroska Oruer no
K 1abopatopHoit paboTe nabopaTtopH
oif pabore.

5 OnekTpoMarHuTHele | V3ydeHue TeopeTHIecKoro Marepuana. 6 OIIK - 2, TIK-3 | KouTpossHa
BOJTHBI B | IToaroToBka k NpakTHYECKUM 3aHATHSIM U g pabora.
HaIPABJIAIOILUX TECTOBOW KOHTPOJIBHOI padote. [ToaroroBka Ortuer 1o
cHCTEMAax K 1abopatopHoii paboTe nabopaTtopH

oii pabore.

6 OnekTpoMarHuTHele | V3ydeHue TeopeTHIecKoro Marepuana. 4 OIIK - 2, TIK-3 | KouTpossHa
KoJieOaHus B | IloaroToBka K NpakTHUECKUM 3aHITHSAM H g pabora.
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00BEMHBIX TECTOBOM KOHTpOJIbHOM padore. [Tonroroka Ortuer no
pe3oHaTopax K J1abopaTopHOU paboTe nabopaTopH
oii paborte.

7 N3nyuenue M3yuenne  Teoperuyeckoro  Marepuana. OIIK — 2, [IK-3 | KoHtponsHa
ayeKTpoMarHuTHbIX | [IoaroroBka K NpakTHYECKMM 3aHATHSAM U s pabora.
BOJIH. TECTOBOW KOHTPOJIBHOIT padorTe.
OneMeHTapHbBIE
W3ITydaTenn

8 Pacnpoctpanenue W3ydenne  TeopeTHdeckoro  MaTepHaia. OIIK - 2, TIK-3 | KonTponsHa
yeKTpoMarHuTHeIX | [IoAroToBka K MpPakTHYECKHM 3aHATHSAM M1 1 pabora.
BOJTH BOJTH3U TECTOBOW KOHTPOJBHOH padoTte. [Tonroroska Otuer 1o
MTOBEPXHOCTH 3eMiin. | K TabopaTopHOii paboTte nabopaTopH
Nudpakiust oii pabore.
AJIEKTPOMarHUTHBIX
BOJIH

9 Tponocheproe u M3ydyenne  TeopeTrHyeckoro  maTepuala. OIIK - 2, TIK-3 | KouTponsHa
noHochepHoe [loaroroBka K NpakTHYECKUM 3aHATHAM U s pabora.
pacrpocTpaHeHue TECTOBOM KOHTPOJILHOM padoTe.
palMOBOJIH

10 Monenu 1 METOABI M3yueHne  TeOpeTHYECKOr0  MaTepuana. OIIK — 2, [IK-3 | Ompoc Ha
pacyera paguorpacc | [lonroroBka K IpakKTUYECKUM 3aHITUSIM NpPaKTHYECK

OM 3aHSTHH.

10. MIPUMEPHAA TEMATUKA KYPCOBbIX NMPOEKTOB (PABOT)

KypcoBoii npoekT (paboTa) yueOHbIM IIAHOM HE MPEAYCMOTPEH

11. PEATUHIOBAA CUCTEMA )11 OLLEHKW YCNEBAEMOCTU CTYOEHTOB

MeToanKka TeKylero KOHTPOJisi 0CBOEHHUs THCHHIIIMHbI

OcymectBisercs B cooTBeTcTBUM ¢ IloJioxkeHHMeM 0 TMOpsiAKe WCHOJb30BAHUSA
PEeTHHIOBOM CHCTEMBI VISl OIIEHKH YCIIeBAeMOCTH CTYIeHTOB (mpuka3 pekropa 25.02.2010 Ne
1902) 1 ocHoBaHa Ha OanbHO- PEHTHHIOBOI CHCTEMBI OILIEHKH YCIEBaeMOCTH, JeHCTBYOMEH ¢
2009 r., koTOpass BKJIIOYACT TEKYILIHii KOHTPOJIb BBITIOJHEHUS] JJIEMEHTOB O0Obe€Ma JUCIUTLIAHBI
T10 AJIEMEHTaM KOHTPOJIS € TOJIBEIEHUEM TEKYILETo peTrHra (pasaen 8) 1 MTOroBbIi KOHTPOJIb.

IIpaBuia ¢popmMupoBanns NATHOAVIBHBIX OLEHOK 32 KXy KOHTposbHYIO Touky (KT1,
KT2) ocymiecTBasieTcs myTeM OKpYIJIEHUS BETUYHUHBI, PACCUUTAaHHOH 110 popmyie:

KTX| B (Cymma_6annog _nabpannas xk_KTx)*5

x=12

Tpebyemasn_cymma_6annoe_no_0anivHou_ packiake

HToroBplii KOHTPOJIb OCBOEHMS JIMCIMIUIMHBI OCYIIECTBIISIETCS Ha JK3aMEHEe 110
TPAIUITMOHHON MATHOAIITHFHOM 1IKane. O0s3aTeIbHBIM YCIIOBUEM TEpe] CAauei SK3aMeHa SBIISETCS
BBHITIOJTHEHUE CTYJEHTOM HEOOXOAMMBIX MO paboueil mporpamMme AJisi TUCHUTUTMHBI BUJIOB 3aHITHIA:
BBITIOJIHEHHE U 3alIUTa PE3yIbTaTOB JIA0OPATOPHBIX PabOT, clladya KOHTPOIBHBIX PadoT.

DK3aMEHAIIMOHHBIN OWIIET COAEPKHUT JABa BOMpoca. MakcUMalbHas OILIEHKAa 3a KaIblid
BoIpoc cocTaBisieT 15 OamnoB. MakcumalbHas SK3aMeHallMOHHAas olleHKa cocTasisieT 30 Gaos.
DK3aMeHaIMoHHas cocTaBisitomas MeHee 10 OamnoB — HeCnaua SK3aMeHa, TpeOyeT MOBTOPHOU
nepe3iaud B YCTAaHOBJICHHOM TOPSIZIKE.

@opMHpOBaHHE HTOrOBOW CYMMBbI 0a/LUIOB OCYIIECTBISIETCS  IIyTeM CYMMHPOBAHHUS
cemecTpoBoi (10 70 6amIoB) W dK3aMEHaIMOHHOM cocTaBisromuXx (10 30 6amios).

Tabauna pacnpenesneHusi 0aJUI0B B TeueHHe ceMecTpa

CornacoBaHa Ha noptane N2 8460



MaxkcuManbHbII .
N MaxkcuManbHbII
6an Ha 1-yro MaxkcuManbHbIi B
. 0aJut 3a mepuox CETro 3a
DJeMeHTBl Y4eOHO! e TeIbHOCTH KOHTPOJIbHYIO 6at 3a nepuon wesry 2KT u ra
TOUYKY C Hadaua mexnay 1KT u 2KT Y cemMectTp
KOHeI] ceMecTpa
ceMecTpa
[Tocemenne 3auaTHii 3 3 3 9
KonTponbHbie paboThl Ha
P b 12 12 8 32
NPAaKTHYECKUX 3aHATHUSIX
BrimonHeHNe U 3amuTa pe3ynb-TaToB
Lurra pesy 10 10 20
71a00paTOPHBIX paboT
KoMITOHEeHT CBOEBpEMEHHOCTH 3 3 3 9
HMTOro MakcuMyM 3a nmepuonu: 18 26 26 70
Crada sx3aMeHa (MaKCHMyM) 30
Hapacraonum uTorom 18 44 70 100
Hepec'leT 0aJI7I0B B OLHCHKMH 324 KOHTPOJbHBLIC TOYKH
BaJjuibl Ha 1aTy KOHTPOJIbLHOM TOYKH Ouenka
> 90 % ot MakcuMasbHOM cymMbl 6ayutoB Ha naty KT 5
Ot 70% 10 89% oT MakcuManbHOH cyMMBl O6asioB Ha naty KT 4
Ot 60% 10 69% OoT MakcuManbHOH cyMMBI 0asioB Ha naty KT 3
< 60 % oT MakcuMasbHON cyMMBbI 6asutoB Ha aaty KT 2

Hepecqu HTOrOBOM CYMMBI 0aJ1J10B B TPAAUINHUOHHYIO MCKAYHAPOAHYIO OIICHKY

Ouenka (I'OC) HroroBasi cymma 6a/1/10B Ouenka (ECTS)
(YYUTBIBAET YCHEHO CAAHHbIM
IK3aMeH)

5 (OTIHMYHO) 90-100 A (0TIU4YHO)

85-89 B (oueHb xopoio)
4 (xopor11o) 75-84 C (xoporio)

70-74 D (yI0oBIeTBOPUTENBHO)
3 (YI0OBJIETBOPUTEIIHHO) 65-69

60-64 E(mocpencTBeHHO)

2(HeyJOBJIETBOPUTENIHLHO)

Hu:xe 60 6a10B

F (HeymoBIeTBOPUTEIHHO)

[IpeoOpa3oBaHue cymMmbl OaJIOB B TPaJUIMOHHYIO OLIEHKY M B MEXAYHapOAHYI0 OYKBEHHYIO
OLICHKY IIPOMCXOJUT OAWH pa3 B KOHLE CeMecTpa I0CiIe IOABEACHUS HWTOIOB H3Y4YEHUS
JUCHUILTMHBI( YCIIEIIHON C/Iayy 3K3aMeHa).

12. YYEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE

ANCUUNMIUHDI:

12.1.0cHoBHas 1uTEepaTypa

1. B.M. [lerpoB DnekTpoaUHAMHKA U PACTIPOCTPAHCHUE PATUOBOIH: YUEOHUK ISt
BYy30B. - M.: ['opsiuast nmunusi- Texexkom, 2007.-558 ¢. (100)
2. JI.LA.boxos, B.A. 3amotrpunckuit, A.E. Mannens DnekTpoanHamMuKa u
pacmipocTpaHeHHE PAAHOBONH: Y. OCOOHE. . -
noctyna: http://edu.tusur.ru/training/publications/3289

Tomck: TYCVYP, 2013. - 410c. — Pexxum

12.2. lonoiHuTeIbHAS JTUTEPATYPA
3. Jlumenos 0. B. Texnudeckas 31eKTpoauHaAMHKa : Y4eOHOe 1mocobue st By30B /
IO. B. [Iumenos, B. 1. Bonsman, A. JI. Mypasuos ; pea. 0. B. Ilumenos. - M. : Paguo n

cBs3b, 2002. - 536 c. (23)

4, ®danpkoBckuit O.M. TexHudeckas 3JIEKTpOAWHAMHUKA [DJIEKTPOHHBIN pecypc|

VYuebnuk 1 By30B. — CI16. U3natenscBo «Jlanb», 2009. -432 c.

Pexxum noctyna: http://e.lanbook.com/view/book/403

12.3. llepeyeHb MeTOANYECKUX YKA3AHUI 110 NPAKTHYECKUM 3aHATHAM, JIAa00PATOPHBIM
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http://lib.tusur.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/view/book/403/

pabdoTamM M cCaMOCTOSAITeIbHOUH padoTe CTYAeHTOB
1. bokos JI., Mannens A. E., [llanruna JI., CokonoBa XK. DnekTpoMarHuTHbIE MOJIS U
BoytHBI: COOpHUK 3a/a4 M YINPaKHEHUH IS CTYIEHTOB, OOYYArOMIMXCs MO HAMPaBICHUSIM
noaroroBku OakanaBpo 11.03.02 (210700.62) «MHDOKOMMYHUKAITMOHHBIC TEXHOJOTUU H
cucteMbl cBsizuy, 11.03.01 (210400.62) «Panuorexnuka» u crneuraibHoctu 11.05.01
(210601.65) «PammodaeKTpOHHBIE CHUCTEMBl M KOMIUIEKCHI» [DIEKTPOHHBIA pecypc| —
Tomck: TYCVYP: 2014. — 185 c.
Pexxum mocryma: https://edu.tusur.ru/publications/4876
2. Mannens A. E., Cokonosa XK. M., [llanruna JI. U  DnekrpomMarHuTHbIe TOJIA U
BoJHBI: COOPHUK TECTOBBIX 3a7a4 1 BorpocoB — 2013. 375 c.
Pexxum noctyna: http://edu.tusur.ru/training/publications/3714
3. UccnenoBanme nmuanii nepenauyn CBY nuamasona: PykoBoacTBo K j1abopaTopHOit
pabote mns OakamaBpoB HampapiieHud moaroroBku 210700.62 «HGDOKOMMYHUKAIIMOHHBIC
TEXHOJIOTMM U CUCTEMBI CBA3W», 210400.62 «PamuoTexHuKa», COEHUAIMCTOB HaIpPaBJICHUS
noarotoBku 210601.65 «PamguosnekrporHble crucTeMbl u KoMiuiekcel» / Cokonoa XK. M.,
Mangens A. E., @ateeB A. B., Hukudopos A. H. —2013. 24 c.
Pexxum nocryna: http://edu.tusur.ru/training/publications/3657
4. HccnenoBanne mnapaMeTpoB OOBEMHOTO pPE30HATOpa MPSMOYTOJIBHOTO CEUYECHHS
[OnexTpoHHBI pecypc]: PykoBomcTBo Kk naboparopHoil paboTe s OakanaBpoB
HamnpasieHuit nmoarotoBku 210700.62 «MHDOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH M CHCTEMBI
cBs3u», 210400.62 «PaguoTexHuKa», U CICIUAINCTOB HanpaBieHus noarotoBku 210601.65
«PangnosnexTpoHHbIe cucTeMbl U KoMIuiekchl» / CokomoBa JK. M., Mangens A. E., @atees A.
B., Hukudopos A. H. —2013. 30 c.
Pexxum nocryna: http://edu.tusur.ru/training/publications/3656
S. UccnenoBanue BiIMsHUS 3e€MJIM HAa W3JIYYCHHE AHTEHH [DJIEKTPOHHBIA pecypc]:
PykoBonicTBO K J1abopaTopHO paboTtemsns 6akanaBpoB HampaieHH noarotoBku:210700.62
«VH)OKOMMYHHKAITMOHHBIC TEXHOJIOTUA M CHCTeMbI CBs3m»; 210400.62 «PammoTexHUKaAy,
CIICLIMAIMCTOB HarpaBjieHUs: ToAroTtoBku; 210601.65 «PaanosneKTpoHHbIE CUCTEMbl M
koMmruiekchl» / CokomoBa XK. M., dareeB A. B., Mannens A. E., Hukudopos A. H. — 2013. 15

C.
Pexxum moctyna: http://edu.tusur.ru/training/publications/3650
6. I/ICCJ'IG,Z[OBaHI/Ie OTPAXKXCHUSA  JJICKTPOMATHUTHBIX OT TIpaHUOBl pa3nacia ABYX

cpen[DnekTpoHHbI pecypc]: PykoBonmcTBO k JabopaTropHOod pabore s OakalaBpoOB
HanpasieHud noAarotoBku 210700.62 «MHGOKOMMYHHKAIIMOHHBIE TEXHOJIOTUU U CHUCTEMBI
cBs3uy», 210400.62 «PagnorexHuka», CHENHAIUCTOB HampasiaeHus moarotoBku 210601.65
«PagunosnexktponHble cuctemMbl U Komuiekesl» / Kym I'. T'., Mannens A. E., Hukudopos A.

H.-2013.17c.
Pexxum noctyna: http://edu.tusur.ru/training/publications/3653
1. ONeKTpoJUHAMUKAa U pPACIpPOCTPaHEHHE paJAMOBOJIH [DJIEKTPOHHBIM pecypc:

VY4eOHO-MeToIMYecKkoe MOCcOoOMe MO OpraHM3alldi CaMOCTOSITENIbHONW paboThl CTYJIEHTOB
HanpasiyieHus: noarotoBku 210400.62 — «Paguorexnuka» / Manaens A. E., Illapanrosuu C.
H. — Tomck: TYCVYP, 2014. — 51 c.

Pexxum moctyna: https://edu.tusur.ru/publications/4883

13. MATEPUAJIbHO-TEXHUWYECKOE OBECIMNEYEHUE ANCLIUNMJIUHDI:

Yuebnast mabopatopus (328) 060pyaoBaHa HEOOXOJUMBIMH YCTAHOBKAMH M TPUOOpAMHU IS
MPOBEJICHUS JIAOOPATOPHBIX PadOT MO JUCHHUIUIMHAM, oOecrieunBacMbIM Kadenpoit CBUuKP.

Breruncnurensnast  maboparopust  (aym.337 6), xadempet CBUYuKP oGopynoBansl
MEPCOHAJIBHBIMU KOMITBIOTEPAMH, OOBEIMHEHHBIMU B JIOKAJIbHYIO BBIUYHCIUTEIBHYIO CETh Kad.
CBYuKP c Berxonom B Internet.
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BBICIIETO TPO(ecCHOHAIBHOT0 00pa3oBanus
«TOMCKHUU T'OCYJJAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIPABJIEHUSI U PAJIMODJIEKTPOHUKU» (TYCYP)

——  YTBEPKJIAIO

npopew 110 yuedHoii padoTe
/R ILE. Tposin
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POH/I OUEHOYHBIX CPECTB IO YYEBHOM JIMCLHUIIJIMHE
IJEKTPOAUHAMUKA U PACIIPOCTPAHEHUE PAIMOBOJIH
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®axyabrer PT® (PAAUOTEXHUYECKHUI)

Kapeapa CBYUnKP (CBEPXBbICOKOYACTOTHOMN U KBAHTOBOI PAIMOTEXHUKH)
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Yuebusiii niian Hadopa 2013, 2014, 2015 rojo..
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Tomek 2016
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1. BBenenue

@onx ouneHouynbix cpenctBs (POC) sBusiercs NpUIOKEHHEM K pabodeld mporpamme
TUCHUIUIMHBL  «DJNEKTPOAMHAMHUKA W PACIPOCTPAHEHHE BOJIH»__ W TPEACTABISACT COOOM
COBOKYITHOCTh ~ KOHTPOJIbHO-U3MEPHUTEIBHBIX ~ MaTepHaAOB  (TUIOBBIC  3a7aud  (3a/JaHHSA),
KOHTPOJIbHBIE PaOOThI, TECTHI M Jp.) M METOJOB WX HCIOJb30BaHUs, NpPEIHA3HAYCHHBIX JIs
WU3MEpPEHUS YPOBHS JOCTHIKEHUS CTYJACHTOM yYCTAaHOBJICHHBIX PE3yJIbTaTOB O0YUYCHHUS.

®OC 1o AUCHUIUIMHE HUCHOJIB3YETCs MPU MPOBEACHUH TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
Y TIPOMEKYTOYHON aTTECTAIlUU CTY/ICHTOB.
[TepedeHn 3aKpeIICHHBIX 3a JUCIUIUIMHONW KOMITETCHIIMI NMPUBEICH B Taonwuie 1

Tadoauna 1 — Iepeyenpb 3akpenJieHHBIX 32 JUCHUNIMHONA KOMIIETeHIM I

Kon @opmMyMPOBKA KOMIIETEHIIUN Jransl GopMUPOBAHUSA KOMIIETEHIIUH
OIIK — 2 | criocoOHOCTB BBISBIATE €CTECTBCHHO- JoJzkeH 3HATH
HAYYHYIO CYIIHOCTb HpO6JIeM, OCHOBHEBIC TOHATHS DJICKTPOANHAMUKH,
BO3HHKAIOIIUX B XOI€ HpO(beCCHOHaHLHOﬁ MaTeMaTHISCKHUI afmapaTt peHICHUus 3JICKTPOJAWHAMHA
ACATCIbHOCTH, MMPUBJICKATH JJId UX YECKHUX 3aJia4, OCHOBHBIC YpaBHCHHS DJICKTPOMArHUT
peuicHus COOTBCTCTByIOHII/II‘/’I (I)I/ISI/IKO- HOT'O 1TOJIA, MPUHIUIIBI 1 TCOPEMBI BJICKTPOJANHAMUKU,
MaTeMaTU4eCKUHN armapar KJIACChI JICKTPOAUHAMUYCCKUX 3aJiad 1 MOJAXOAbI K UX
PELICHUIO

Jomnxen ymern

[TpumeHsITh 3HaHUS TSI BISIBIICHUS €CTECTBEHHO-
HAYYHYIO CYIIHOCTB IIPO0IeM, BOSHUKAIOIINX TPH
pEIICHIH Pa3TNYHBIX AIEKTPOJMHAMUIECKUX 3a7ad 1
UX PaJHOTEXHUYCCKUX TPIIIOKEHIUH, IPUBJICKATD IS
WX PEUICHUS COOTBETCTBYIOIINNA (PU3NKO-MaTEeMaTHIEC
KM anmapar

Jlosxen BiIageTh
OCHOBHBIMH HaBBIKAMU peleHus 0a30BBIX
ANEKTPOAMHAMUYECKUX 3a]1a4.

TIK — 3 | rOoTOBHOCTH y4acTBOBaTb B COCTaBJIEHUU JloJzkeH 3HATH
aHATUTUYECKUX 0030POB U HAYYHO- MeTtoauku cOopa U aHaIn3a HHHOPMAIHH 15
TEXHUYECKHX OTYETOB MO PE3yIbTaTaM COCTaBIIEHUS] AHAJIUTUYECKUX O030pOB MW HAy4YHO-
BEITTOJTHEHHOH PabOTHI, B IOATOTOBKE TEXHUYECKUX OTYETOB IO  pe3yjbTaTaMm  aHallu3

myONUKanuii pe3yabTaToOB UCCICIOBAHINA nHpOpMAaIMH B 00JACTH  ANEKTPOAMHAMHUKH U
1 pa3pabOTOK B BHJE MMPE3CHTAIH, CTaTell | pacIpocTpaHSHHS PaIdOBOIIH.
Y JIOKJIaJIOB JokeH ymeTh
OcCymIecTBIATh MOUCK U aHAIIN3 WHPOPMAIUU B 00JIacTH
JJEKTPONMHAMUKH, TIPEICTABICHHON B  Pa3IMYHBIX
OTCUYCCTBCHHBIX u 3apy6e>1<H51x UCTOYHHUKAX IS
pa3paboTKU PagOTEXHUYECKUX YCTPOUCTB Pa3IUIHOTO
Ha3HA4YCHUsI.

Jlosxen BiIageTh
HaBBIKaMH1 pacy€TOB 3JICKTPOMArHUTHBIX nojeun u BOJIH,
HEOOXOMUMBIX TIPU  aHamW3e HWHPOpPMANUU  JUIS
pa3paboOTKU PaTUOTEXHUYECKHUX YCTPOMCTB Pa3IMIHOTO
Ha3HA4YCHHUSI.

2. Peanu3zanus KoMIeTeHIU I

2.1. Komnerenuusa OIIK — 2
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OIIK — 2: crnocoOHOCTh BBISIBIISITh €CTECTBEHHO-HAYYHYIO CYITHOCTh MPOOJIEM, BOSHHUKAIOIIUX B
xoJie MpodecCHOHaTbHON NeSATENIbHOCTH, TPUBJIEKATD JIJISl X PEIIEHUSI COOTBETCTBYIOMUN (HU3HKO-

MaTeMaTUYECKUU anmnapar
Jia hopMupoBaHUsI KOMIIETEHIIUH HEOOXOAMMO OCYILIECTBUTH PsiJl ATAIOB.

OTamnel (1)0pMI/IpOBaHI/I$I KOMIICTCHIWH, MMPUMCHACMBIC IJISI 5TOr0 BHUABI 3aHATHH U HCIIOJIb3YCMbIC

CpelICTBa OLICHUBAHUS IIPEICTABIICHBI B TAOJIHIIE 2.

TaGJmua 2-9Tanbl (l)OpMHpOBaHI/IH KOMIIETCHUIUHA U UCIIOJB3YEMbIEC CPEACTBA OICHUBAHUA

YECKHX 3a7a4, OCHOBHEIE
YpaBHEHHUS JIEKTPOMArHUT
HOTO TOJIsI, IPUHIUITEI 1
TEOPEMBI 3JIEKTPOJMHA
MUKH; KJIACChI
ANEKTPOAMHAMUYECKUX
3aJ1a4 1 ITOAXO0IBI K UX
PEIICHHTO

IIpU PELIECHUU Pa3INYHbIX
INEKTPOAMHAMUYECKUX
3a/la4 U UX PaguOTEeXHUYEC
KHUX MPUJIOKEHUH, IPUBIIE
KaTb /I UX PEIICHUS
COOTBETCTBYIOIINH (HU3UKO-
MaTeMaTUYECKHUI annapar

CocraB 3HaTh YMeTh Bnanerts

Conepxanue OCHOBHBIE TIOHATHS [IpumensTH 3HAHUS U1 OCHOBHBIMU HaBBIKAMHU
BHQKTpOZ[I/IHaMI/IKI/I; BBISIBJICHHUS €CTCCTBCHHO- peHICHI/Iﬂ 6830BBIX

3TaINoB MaTeMaTUYECKUI anmnapar Hay4HYI0 CYLIHOCTH 3NEKTPOAMHAMUYECKUX
pelIeHUs] 3JIEKTPOIMHAMU po0JeM, BOSHUKAFOIITIX 3az1ad.

Bubl 3anaTui

Jlexumuy;
[IpakTrueckue 3aHATUSL

JlabopaTopHbie paboOThI;
[IpakTrueckue 3aHATUSL
CamocrosTenbHas paboTa
CTYJICHTOB

JlabopartopHble pabOTHI;

CamocrostensHas padbota
CTYJICHTOB

Hcnonbszyemble
cpencTaa
OIICHUBAHUS

KonTtpomnbHas TectoBas
pabora;
OK3aMeH

OdopmiieHHE OTYCTHOCTH U
3aIIuTa J1abopaTOPHBIX
pabor;

3a1uTa J1abopaTopHBIX
pabor;

OK3aMeH

OO0mmure xapakTepUCTUKH MOKa3aTeNeil U KpUTeprueB OIICHUBAHKS KOMIIETEHIIMU Ha BCEX dTarax
MpUBE/IEHBI B Tabmuie 3.

Tabauna 3 — O0mme XapaKTepUCTHKH NOKAa3aTe/1eil 1 KpUTepHeB OLeHUBAHUSI KOMIIETEeHIIUH

Iloka3arenu u 3Hare VYmeTn Bnanets

KpUTEpUHU

o 3TanamMm
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OTaM4YHO (BBICOKHI

YPOBEHB)

Ob6naznaer hakTHYECKUM U
TEOPETHYECKIM 3HAaHUEM B
npeenax n3ydyaeMoun
00acTi ¢ MOHUMaHUEM
TpaHHIl IPUMEHAMOCTH

OOnagaer quanazoHOM
MPaKTUUYECKUX YMEHHH,
TpeOyeMBbIX ISl pa3BUTHUS
TBOPUYECKUX PELICHUIA,
abcTparnpoBaHusL
mpobieM

Kontpomupyer padoty,
MIPOBOIHUT OLICHKY,
COBEPIIICHCTBYET
necTBUS pabOTHI

Xoporo (6a30BbIi

3HaeT GaKThl, MPUHITUIIEI,
TIPOIIECCHI, OOIINE TTOHITHS

Oo0Omazaer guama3oHoOM
NPaKTUYECKUX YMEHUH,

BepeT oTBETCTBEHHOCTD
3a 3aBEpILCHUE 3a7a4 B

. 00IIMMH 3HAHUSIMH
(TIOpOTOBHII YPOBEHB)

JJI1 BBIIIOJTHCHUA
TIPOCTHIX 3a1a4

YMEHHSAMH, TPeOyEeMBIMH

YpOBEHB) .
B Ipejenax u3ydaeMoit TpeOyeMBbIX JUId PELIeHUs | UCCIIEeOBaHHH,
obmactu OIIPE/IEIICHHBIX MPOOJIEM | MPUCIIOCA0IUBAET CBOE
B 00JIaCTH HCCIIEIOBAHUS | TOBEJCHUE K
00CTOSTENILCTBAM B
penieHny npoodJieM
Y 10BIIETBOPUTEIBHO O6naznaet 6a30BBIMU OO6nagaeT OCHOBHBIMU Paboraer npu npssmom

HaOJIIO e HUN

DopMyJIHPOBKA MMOKA3ATENEN U KPUTEPUEB OLICHUBAHUA TAHHOW KOMIIETEHIIMU IIPUBEECHA B

Tabimue 4.

Taﬁ.lmua 4 — Iloka3zaTenn u KPUTCPHUH ONCHUBAHUA KOMIIETCHIIMH HA 3Talmax

IToka3zaTenu u
3HaTL YMmerhb Baagern
KpUTepUu
3Haer MaTeMaTU4ecKuil | Ymeer rpaMoTHO BeIABIATE | CBOOOMHO BiameeT
amnmapar pelieHnst | ecTeCTBEHHO-HAyYHYIO METOJIaMH PeUIeHHs 3a/1a4
ANEKTPOAMHAMUYECKUX 3a]1aY; CYIITHOCTb MPOOIIEMBI SJIEKTPOANHAMUKH U
AHanu3upyeT CBsI3U MEXAY | Ipu pelieHuu pasiIundHbIX pacnpocTpaHeHus BOJIH.
Pa3NUYHBIMM  TOHATHUSAMHU B | 3a7a4 AJEKTPOJUHAMUKU U [IpuBnexaet myist pelieHus
o 00J1aCTH AIEKTPOIMHAMUKI pacnupoCTpaHEHUs BOJIH. 3a/1a4 3JEKTPOAUHAMUKHI
TquH?, 3HaeT OCHOBHBIE YypaBHEHUS, COOTBETCTBYIOILUN
(BBICOKMi] OIMMCEIBAIOIINE 3JeKTpoMar (u3nKO-MaTeMaTHICCKUN
YPOBeHE) HUTHOE TIOJIE WM METOAbl HX anmnapar
pelieHus; MEXaHHU3MBI
BIIMSIHASL 3€MJIM M aTMOC(EpEI
3eMmiii Ha pacnpocTpaHeHHE
paauoBOIIH Pa3IUYHBIX
JIMAITa30HOB
[Tonumaer cBs13u MeXIY YMeeT paccuuThIBaTh U Brnaneer HaBeIkKamMu
Pa3TUYHBIMH MOHSITHSIMH B aHATM3UPOBATH peleHns 3a1a4 CBsI3aHHBIX
00JacTH IEKTPOTMHAMUKH; XapaKTePUCTUKU C DJIEKTPOMAarHUTHBIMU
[Ipencrasnsier npuemsl U 3JIEKTPOMArHUTHBIX BOJIH, SIBJICHUSIMH,
METO/Ibl pELICHUS YUUTBIBATh YCIOBUS UX HaBbIKAMU  ONpeAeSICHUs
Xopom(i 3JIEKTPOAMHAMUYECKUX 3a/1ad pacupocTpaHeHus U Xapakrepa W CTEHEHH
(6asoBnrit BO30YXKIICHUSI, BIMSHUE BIUSTHUS Tpacchl
YPoBeHE) apamMeTpoB CPEbI. pacnpocTpaHeHus
paguoOBOJIH HA  XapakTe
PpUCTUKU KOHKpETHOU
pPaauOTEXHUYECKOU
CHCTEMEI.
Jaet onpenieneHuss OCHOBHBIX YMeeT caMOCTOSATEIHHO Brnaneer HaBbikamu
MOHATHH B 007aCTH oIOMPaTh METOIBI pemeHns 6a30BbIX
Ynosaersopure
AEKTPOAMHAMUKH. perieHns 3a1a4 B 001acTu AJIEKTPOAMHAMHYECKUX
JALHO . AJIEKTPOAMHAMHUKH H 3a1a4;
(moporoBli pacnpocTpaHeHus
YPOBEHE) PaauoBOJIH.

CornacoBaHa Ha noptane N2 8460




2.2. Komnerennus IIK — 3

IIK — 3: TOTOBHOCTb y4acTBOBaTh B COCTaBJICHUH aHAIMTUUYECKUX 0030pOB U HAYYHO-TEXHUYECKUX
OTYETOB IO pEe3yJibTaTaM BBIIOJHEHHON pa0OThl, B MOATrOTOBKE IyOJIHMKAIMiA pe3yabTaToB
UCCIIEIOBaHUM W pa3pabOTOK B BHJAE Npe3eHTauui, crateil u AokinanoB s dopMupoBaHus
KOMIIETEHIIMH HEOOXOAUMO OCYIIECTBUTH Psijl ATAIIOB

Ortanel

dbopMupoBaHUs KOMIIETEHIINH,

UCTIOJIb3yeMbIe CPE/ICTBA OLIEHUBAHMS MTPECTABIICHBI B TAOIHUIIE 5.

IIPUMEHACMBIC [JI1 O3TOI0 BHJIBI

3aHATHN U

TaGJmua 5-9Ttanbl (l)OpMHpOBaHI/IH KOMIIETCHUIUHA U UCIIOJB3YEMbIEC CPEACTBA OICHUBAHUA

CocraB 3HaTHL YMeThb Bnanets
Conepxanue stanoB | Meroauku coopa u aHanuza | OcymecTBisith nouck u | HaBbikamu pacyeToB
HHPOPMALINH IS aHamm3  WHpOpPMANMK B | DIMEKTPOMATHHUTHBIX IOJEH U

COCTAaBJICHHUS  aHAJUTHYEC | OOJIACTH SJEKTPOAMHAMUKH, | BOJH, HEOOXOJUMBIX TIpH
KHX 0030pOB ¥ HAaydHO- | IPEACTABICHHOMN B | aHanmu3e WHPOPMAIMU JUIS
TEXHHYECKUX OTYETOB TII0 | PA3NMYHBIX OTEUCCTBEHHBIX | Pa3pabOTKH
pe3ysbTaTtam aHanM3a | U 3apyOEXHBIX HCTOYHHKAX | PAAMOTEXHHUYECKHX
uapopManmu B 0OONacTH | AN pa3paboTKu | yCTPOWCTB pas3IMIHOTO
IEKTPOAMHAMHUKHI U | paAUOTEXHUYECKHUX Ha3HAYCHUS.
pacnpocTpaHEeHUs YCTPOHCTB pa3IMIHOTO
pagHoOBOJIH. Ha3HAuCHHUSL.

Bune! 3ansTuit Jlexuuu; JlabopaTopHBIe pabOTHI; JlabopatopHbIe PabOTHL;

HpaKTI/I‘IeCKI/Ie 3aHATHA

[IpakTudeckue 3aHATHA
CamocrosiTenbHas paboTa
CTYJICHTOB

CamocrosrenpHas paboTa
CTYJICHTOB

Hcnonszyemble
CpeacTaa
OIICHUBAHHUS

KonTtposbHas TecToBas
pabora;
OKx3aMeH

OdopmiieHne OTYETHOCTH U
3alMTa Ja00paTOPHBIX
pabor;

3a1uTa J1abopaTopHBIX
pabor;

DK3aMeH

O6HII/I€ XapPaKTCPUCTUKHU IoKa3aTelieii u KPHUTCPHUEB OLCHNBAHUSA KOMIICTCHIMH HAa BCEX dTallax

MIPUBE/ICHBI B Ta0wHIIe 6.

Ta6auna 6 — O0mme XapaKTepUCTHKH MOKAa3aTe/eil 1 KpUTepHeB OLeHUBAHUSI KOMIIETeHI[UH

10 dTanmam
TlokazaTenn u
3HaThb YMmeTn Bnanets
KpUTEpUU
Oo0mazaer OO0JiaaeT 1Mana3oHoM Kontpomupyer pabdoty,
(haKTUYECKUMHU U MPaKTUYECKUX YMEHUH, MIPOBOJUT OLIEHKY,
TEOPETUUECKUMU TpeOyeMBIX JUTS Pa3BUTHS COBEPILIEHCTBYET ACUCTBUSA

OTIUYHO (BBICOKUIA
YPOBEHB)

3HAHMUSMH B TIpeJiesiax
n3y4aeMoi 0bacTH ¢
ITOHUMaHHUEM TPAHUI]

MIPUMEHNUMOCTH

TBOPUYECKHX PELICHHH,
abcTparupoBaHus IpoodieM

paboTsl
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3HaeT (aKTsl, O6nagaer quana3oHOM Beper oTBeTCTBEHHOCTH 3a
MIPUHLIUIIBL, TPOLIECCHI, NPaKTHYECKUX YMEHHUH, 3aBepLICHHE 3a/1a4 B
Xopotto (6asossii o01ye NOHATHS B § TpeOyeMBIX IJIsl PEIEeHUS HCCIICIOBAHUH,
ypoBeHb) npenenax u3ydaeMon OIIpe/IeNICHHbIX POOJIeM B MPUCIIOCA0IMBAET CBOE
obmactn 00J1acTH HCCIIEIOBAHUS MIOBEICHHE K
00CTOSITENILCTBAM B PEILICHUH
mpobiem
Y IOBIETBOPUTETHHO ObnanmaeT 6a30BEIMH O06namaeT OCHOBHBIMHU Paboraer npu npsimom
(TToporoBsIit 00IMMH 3HAHUAMHU YMEHHSAMH, TPeOYEeMBIMH [UIS | HAOIIOLCHUN
YPOBCHB) BBITIOJTHEHHS IIPOCTHIX 33124

DopMyJIMPOBKA MMOKA3ATENEN U KPUTEPUEB OLICHUBAHUA TAHHOW KOMIIETEHIIMU [IPUBEECHA B

Tabymue 7.

Tadoauna 7 — [loka3aTejJn 1 KPUTEPHU OLIEHUBAHUSI KOMIIETEHIIMH HA dTanax

IHokazaTenu u
3HATD YmMmerb Baagern
KpHUTepuu
3HaeT OCHOBHBIE TEHACHUMHU | YMEET pacCUUTHIBATH U Hagbikamu pacdeToB
pa3BUTHUS 3JEKTPOANHA | aHAIM3UPOBATh 3JIEKTPOMAarHUTHBIX MOJei
MUYECKUX PATUOTEXHUUYECKUX | XapaKTEpUCTUKH ¥ BOJH, HCOOXOIUMBIX TIpH
CUCTEM, HCIIOJIb3YET HUX MpH | 3JEKTPOMArHUTHBIX BOJIH, aHanmu3e WHpOpPMANUU U
OTan4HO COCTaBJIEHUM AHAJIUTUYECKUX | YUYHUTHIBATh YCIOBHS MX COCTaBJICHUU AHATUTH
(BbICOKM 0630poB u Hay4yHO- | pacmpocTpaHeHUS U YECKUX 0030pOB M HAYYHO-
YPOBEHbB) TEXHHYECKUX  OTYETOB 1O | BO3OYXKICHUS, BIMSHUC TEXHUYECKUX OTYETOB B
pesynbTaTtam BBITIOJTHEHHOW | TmapaMeTpoB cpenbl mpu 00J1aCTH 3JIEKTPOIMHAMHUKHI
paboTHI. COCTABJICHUH aHAJTUTHYCC
KHX 0030pOB U Hay4HO-
TEXHUYECKUX OTYETOB
[Tonumaer cBsI3u MeXIY YmeeT rpaMOTHO Bnaneer HaBbikamu
Pa3TUYHBIMH MOHSITHSIMH B COCTaBIISITh aHAJIUTUYEC peleHns 3a1a4 CBsI3aHHBIX
00J1aCTH 3IEKTPOIMHAMUKHY; K#e 0030pHI U HAYYHO- C DJIEKTPOMAarHUTHBIMHU
3HaeT MeTomuku cOopa ¥ | TEXHHYECKUE OTUYETHI ITO SIBJICHUSIMU; HaBbIKAMH
Xopom(i aHanm3a HHGOPMAIHH IS pe3ynbTatam MTOJITOTOBKH Ty OIMKAIIII
(6asoBb1ii COCTAaBJICHUS aHAIUTUYECKUX BEITIOJTHEHHOH paOoTHI B Pe3ybTaToOB UCCIEA0BA
YPOBeHb) 0030pOB 1 HAYIHO- 00JTacTH AMEKTPOIMHA HUH 1 pa3paboTOK B BUIE
TEXHUYECKHX OTYETOB 10 muku u PPB. Npe3eHTalui, crateil u
pe3ysbTaTaM BBIIOJHEHHOM JIOKJIaJIOB
paboThI
JaeT onpenenennst OCHOBHBIX YMeeTr caMoCTOSITENEHO Bunaneer HaBblkaMu
YnosjerBopure | MOHATHI B 06JIacTH TOTOBUTH ITyOJIMKAIIUU MOJTOTOBKH ITyOJIUKAIMN
JIbHO AEKTPOJAUHAMUKH. pe3yNbTaToB HCCIeN0Ba pe3ynbTaToB HCCIEA0Ba
(moporoBbIii HUH 1 pa3paboToOK B BHJIE HUH B o0nactu
YPOBEHb) MIpe3eHTallui, cTaTel u 3JIEKTPOAMHAMUKH
JIOKJIAJIOB

3. Tunuunbie KOHTPOJIbHBIC 3aJaHUA

I[J'I}I pcaim3aliu BbIMICTICPCUYNUCIICHHBIX 3a/1a4 OGyLICHI/I}I HUCTIOJIB3YIOTCA CICAYIOIIUC

MaTcpHrabl:
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— KOHTPOJIbHBIC 3aJ]aH¥s WK WHBIE MaTepuaibl, HEOOXOIUMBIC ISl OLICHKH 3HAHUM, YMEHUH,
HaBbIKOB U (WIM) OMNbITAa JACSITEIbHOCTH, XapaKTePU3YIOIIUX dTanbl (HOpMHpPOBAHUS
KOMIIETEHIIUH B IpoLiecce OCBOEHUS 00pa30BaTEIbHON IIPOrPaMMBbI, B COCTABE:

KOHTpOJILHLIe TECTOBbLIC 3agadu ( THIIUYIHBIC ) mo J3JEMEHTAPHBLIM 3HAHUAM H
MNPAKTUYC€CKUM HaABbIKaM I10 TeMaM:

3.1. TEMA: HuTterpanbHbie u 1uddepeHIuaTbHbIE YyPABHEHUS YIeKTPOMATrHeTH3MA.
3.2. TEMA: OcHOBHbIE TEOPpeMbl M MIPHUHIMIIbI B TEOPHH FAPMOHHYECKHUX IOJIEi
BOIIPOC 1. MoHo i co3AaTh MarHUTHOE MOJIE C pacpeIeICHUEM BEKTOPa MATHUTHOW UHTYKIIUU

B =5x%+5y°j+5z°k 2
OTBETDI: 1) takoro moss HET 2) 3TO MOJIE MOXKET OBITh CO3JIaHO MOCTOSTHHBIMU MarHUTAMU

3) ero MOXHO CO37aTh TOCTOSTHHBIMH TOKaMH 4) TOKaMHU , MATHUTAMH U 00BEMHBIMH 3JICKTPHICCKUMU
3apsiamu.

BOITPOC 2. Ha rpanuue nsyx cpen sektopel D, n D, 6ynyr D, = 2X, + 5y, + 4Z,

D,, = 4%, + %y, + 82,

Kakoe u3 nprBeeHHBIX HU)KE YTBEPIKIEHUIN UCTUHHO?

OTBETDBI: 1) Ha rpanuie 3TuxX cpell eCTh MOBEpXCTHOCTHBIH 3apsia 2) Cpensl 1 1 2 MOTYT OBITH
m3otponHbMU 3) [lo kpaiineit mepe ogHa u3 cpen anmzoTponHa 4) O0e cpenpl 003aTeTbHO aHU30TPOITHBI
5) Hu omHO U3 3TUX YTBEPXKACHUH HE MOKET OBITh HCTHHHBIM

3.3. TEMA: Iliockue 3/IeKTPOMATHUTHBIE BOJIHbI B HEOTPAHMYEHHBIX cpeaax

BOIIPOC 1: Ha kakoil yron noBepHETCS BEKTOP HAMPSIKEHHOCTH 3JIEKTPUUECKOrO IOJIA C KPYroBOU

. . 8
nosspusanueii, ecau gactora konebannii f =177y, a ckopocts C=3-10° M npu

cek.’
NPOXO0XKACHUN PACCTOSHUA 10cm ?

OTBETHI: 1. 90°: 2.360°; 3.120°: 4. 60°: 5. 10°;

BOITPOC 2: Kak u3MeHUTCs Ti1yOWHA MPOHHKHOBEHHUS AJIEKTPOMArHUTHOTO TOJISI B TPOBOASIIYIO
cpeny, eciu €€ MPOBOAMMOCTH YBEJIHUYUTCS B YETHIpe pasa?
OTBETDBI: 1. YBenuuutcs B 4 paza; 2. YBenuuurcs B 2 pasa; 3. YMmeHpmmTcd B 4 pasa;

3. YmenbmuTed B 16 pa3; 5. YMeHpmmrcs B 2 pasa.

3.4. TEMA : TI'panuunble 321241 3JIEKTPOANHAMUKH

BOIIPOC 1: Ilpu kakoM OTHOLIEHUH

&g o
% 6yz[eT Ha6J'IIO,Z[aTLC$I MOJIHOC BHYTPCHHCE OTPAKCHHUEC, CCJIH YIoJl MaJCHUA BOJHBI U3 NICPBOU
1

0
cpensl paBeH 45", a MarHUTHBIE NPOHMIAEMOCTH OOOMX CPEJ OIMHAKOBHI?

; 3.8—22—; 4, =< —; 5.8

& 1 3 Poy 1
OTBETBI: 1. Z2>=" 2. 22> 2 2
& 2 g 4 g 2 g 2 &

\4

4;

BOITIPOC 2: Ilpu Kakux COOTHOIIEHHS MEXIY NMPOHUIAEMOCTSIMH JABYX cpell Kod(pQHUUUEHT
OTpaXEHUSI WX TPaHUIBl pasfena Oymer paseH 0?7

OTBETLL: 1. g =¢,, 4 m p, -modwle; 2.y, =p,, & WU &, -IMO0ObIE;, 3. & -y =&, lLy;
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3.5. TEMA . DjaekTpoMarHuTHbIE BOJHBI B HANPABJISIONIMX CHCTEMAX

BOITPOC 1. Kakomy THIy BOJHBI IPHUHAUIEKUT KapTUHA 3JIEKTPUUECKOTO IOJIS,
n3o0pakeHHOro Ha pucyHke? OnpenenuTh 3aBUCUMOCTh Ey ot koopaunar X u Y

¥

DYe

=
%a

4

OTBETHI: 1. {EyH!l sin' x/acos ¥/, 5 (EyEll _cos Xasin'*a 3

{EyH1l _ cos' X/a sin' /a4 {EyE!l _ sin' */asin' */a 5 {EyH02 _ cos' */a O™ Y/,

BOIIPOC 2. Ha pucyHke H300pa)X€HO pachpelieieHHe CHJIOBBIX JIMHUW MarHUTHOTO MOJIS.
Kakomy tumny BonHbl OHO npuHamnexut? Onpenenuts 3aBucuMoctb Hy ot xoopaunar X u VY ?

Y\

OTBETBI: 1. {(HyE2! « cos?™/a SIN™/. o (HyE12 _ cos?™/a SN™/y. 3 (HyH12 _ cos?™/a

sm™/, . 4 {Hy"2l _ cos?™/a sm™/,. 5 {HyF2' _ cos*™/a cos™/,.

3.6. TEMA: DueKTpoMarHuTHbIe K0JIe0aHUsI B 00beMHBIX Pe30HATOpax

BOITPOC 1. B koakcuansHOM pe3oHarope u3 meau (o =5,7-10° C% ), AMEIOILEM Pa3MephI

R, =16 mm, R, =7Tmum u L =50mm Bo3Gyxmaercs konebanue T, . Onpeneants pe30HAHCHYO
JUIMHY BOJIHBI, PE€30HAHCHYIO YaCTOTY U COOCTBEHHYIO I00POTHOCTD.

Otser: A4,=10 cm , f, =3 1Ty, Q:2,3-1O2 .

BOIIPOC 2. B npsmoyrosisHoM pe3oHatope u3 meau (o =5,7-10° C% ), IMEIOLIEM Pa3MEpBL:
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a =58 mm, 6 =25 mm, [ =40 mm Bo3Gyxnaercsa koneGanue TUIA H,,,. Onpenienuts

PE30HAHCHYIO YacTOTY U COOCTBEHHYIO TOOPOTHOCTD.
Otser: A, =4,53c™m, f,=4,53ITy, Q,=11 10*

3.7. TEMA: MH3ay4yeHue 3JIeKTPOMATHUTHBIX BOJIH

BOITPOC 1. HaiiTi MarHMTHYIO COCTABISIIOLIYIO HOJA M3mydeHus munois Iepua mns | =5cm B

OKBATOPHAIBHOI TuockocTn Ha paccrosmmn I = 2-10% v or gumons u npw wacrore f =400MTy.
Ammmatyna Toka B gumorne | =20A , mapamerpsr cpemst € =2 u 4 =4,

OTBETHI: 1.0,19-10°% 4 2.0,03-10°%4, 3.01.10°4, 4.019-10°4, 5.
0,2-102% 4,

BOIIPOC 2: Kak u3MEHHUTCS MOIIHOCTh W3JIydeHHsl aumoiyis ['epua, eciu ero mepeMecTUTh W3
OTKPBITOTO TPOCTPAHCTBA B MUCTHIUITHPOBAHHYIO BOIY (‘ =81 ? B OTKpBITOM TIPOCTPAHCTBE
Ka0enp MUTAaHUSl COTJIACOBaH.

OTBETHI: 1. P, =P,; 2. P, =0,75-P,; 3. P,=05-P,; 4.P,=036-P,; 5 P, =025 P,;

3.8. TEMA: PacnpocTpaHeHHe 3JIeKTPOMATHUTHBIX BOJIH BOJIM3HM NOBEPXHOCTH 3eMJIH.
3.9. TEMA: TponocdepHoe u nuonocgepHoe pacnpocrpaHeHHe paJuoBOJIH
3.10. TEMA: Moaejan 1 MeTOAbI pacyeTa paauoTpace
1. B xakoM nuana3oHe HaxoaATcs paauoBOJIHbL yacToTod 15 MI .
JInHHBIE BOJIHBI
CpenHue BOJTHBI
Kopotkue BonHbI
VY ApTpaKkopOTKHE BOJIHBI

Awnh e

2. OnpenenuTe MOIIHOCTh CUTHAJIA B IPUEMHOM aHTEHHE MPU PACIIPOCTPAaHEHUH PaJiMOBOJIH
B CBOOOJIHOM TPOCTPAHCTBE, €CIU NEpeaarolias aHTeHHa U3lydaeT curHain momHocTeio 100 Bt u
HaxoauTcsl Ha pacctosHuM 10 kM oT mpuemHoil. Koa¢¢uiuent HanpaBiaeHHOro AeHCTBUS 00enx
anterH 1000, nuHa paguoBonHbl 40 cM.(Cuurtath 1t ~ 10).

1. 1MmBr

2. 0,5MBT
3. 10 MBt
4. 0,1 mBT

3. Ha xakyro BeanuuHy pazinyarorcs ¢asbl BOJIH, NPULIEAIINX B TOUKY IIpUEMa U3 MEepBOil
U 1ATOH 30H PpeHers.
1. 4n
2. 2n
3. 571
5. 8n

4.0OnpenenuTs paguyc mepBoi 30HbI OpeHenst Ui CepeIuHbI TPACChl MPOTHKEHHOCTHIO 40
KM IIpH JITTHHE BOJHBI TiepeaaTanka 1 M.
1.100 M
2.10 m
31m
4.0,1m
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5.I'ne GonpIe paccTosiHUE MPSMON BUIUMOCTH — Ha 3emuie uin Ha JIyHe — pu OTHUX U TeX
K€ BBICOTaX MOJHSITHUS aHTCHH.
1. Ha 3emue
2. HaJlyne
3. OmuHaxkoBoe

6. [1pu kakoM pacrnosoKEeHUU MPUEMHON U NIepearollei aHTeHH 7Sl pacyeTa pajuoTpacc
npUMeHNMa HHTepepeHIIoHHast GopMmyIa.
1. AHTeHHBI pacrnoJ0KeHbl Ha 3eMHOM MOBEPXHOCTHU
2. AHTEHHBI IOAHSITHIC HAJl 36MHOM MMOBEPXHOCTHIO
3. AHTEHHBI pacnoJI0KeHbI B CBOOOTHOM ITPOCTPAHCTBE

7.Kakum 00pazom yuuThIBaeTCsS CPEpHIHOCTh 3EMIIU TIPH PACUeTe PAIHoOTPace C
UCTOJIb30BaHUEM HHTepEepeHIIMOHHON hopMynbl BBeneHnckoro.
1. C nmoMombIo NPUBEICHHBIX YTIIIOB
2. C moMoImbIo MPUBEJCHHBIX BBICOT
3. C moMoI11bI0 S5KBUBAJIEHTHOIO pajuyca 3eMiIu

8. Kakas u3 npuBefieHHbIX (pOpMyI sBIsseTCsS HHTEP(EPEHITMOHHOI PopMymoii
Bseneunckoro.

_N60PD -4zhh,
" A-r?
NO60PD -47h h,
m /12
_ N60PD -47hh,
" 2or

_ N60PD -4z,
- 2

r

E

E

m

9. JIid Kakux Juana3zoHOB PaJMOBOJH MOYKHO CYMTATh NOBEPXHOCTH 3€MJIU INIOCKOM,
€CJIM BbICOTa HEPOBHOCTEN 2 M, yroJl a/IeHUsl PaliOBOJIHBI Ha 3€MHYIO ITIOBEPXHOCTh 60° .
1.C1B, 1B
2.CJ1B, 1B, CB
3.CB, KB
4. CB,KB,YKB

10. B uem cyTh «uaeanuzanumn» B Gopmysie uaeaabHON padonepeaayn.

1. He npunumaercs BO BHUIMaHHE KPUBHU3HA 36MHON TTOBEPXHOCTH.

2. 3eMHOI OBEPXHOCTHU MPUIHCHIBAIOTCS CBOWCTBA UAECATBLHOIO MPOBOIHUKA

3.He npuHHMarOTCs BO BHUMAHNE HEPOBHOCTH 3€MHOM ITOBEPXHOCTHU

4.He npuHMMaeTcs BO BHUMaHUE KPUBHU3HA 36MHOW TOBEPXHOCTH, 3€MHOM MTOBEPXHOCTU
IIPUITMCHIBAIOTCS CBOWCTBA MIEAJIBHOTO ITPOBOIHHKA a
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11. Kakue cocraBidoomue HMMeeT B JallbHEH 30HE I0JIEe, M3Iy4aeMOE€ BEPTHKAIbHBIM
BHOPATOPOM, PACIIOI0KEHHBIM Ha MOIYITPOBOIAIIEH 36MHOM ITOBEPXHOCTH.
1. BeprukanbpHyio
2. T'opusoHTaIBHYIO
3. BepTukanpHyO U TOPU30HTAIBHYIO a

12. Bo cKOJbKO pa3 aMIUIMTYAAa HANpsDKEHHOCTH 3JIEKTPUYECKOTo IOJIsl, co3JaBaemasi
BEPTUKAJIBHBIM BUOPATOpPOM, PACIOJOKEHHBIM BOJIM3M MJEAJIBHO IPOBOAALICH, IUIOCKOH
MOBEPXHOCTH OOJBIIE AaMIUIUTYAbl HANPSDKEHHOCTH  DJCKTPUYECKOTO IO, CO3/1aBaeMOM
BUOPATOPOM TOH kK€ MOIIHOCTH B CBOOOJJHOM NMPOCTPAHCTBE.

10. 2
2. 2
3. 4

4. 8

13. Kakoii u3 nmpuBeieHHBIX TapameTpoB B popmyiie [llyneiikuna- Ban-gep-Ilons
Ha3bIBACTCSI YUCIIEHHBIM PACCTOSIHUEM.

14.  Kak M3MEHHUTCS PacCTOSHHE MPSAMOIl BUIMMOCTH 3a cueT TpornochepHoit pedpakiim
npu rpagaueHte kodhunuenrta npenomienus tpornochepsr dn/dh = - 1/2R,

1.YBennuures B+/2 pa3
2. .YMeHbIuTCS B~/2 pas
3. Veemnuntes B+/3 pa3

4. Veemmuutcs B+/3/2 pa3

15. Kak u3MeHunTCcs paanyc KpUBU3HBI TPAEKTOPHH Jiyya B Tponochepe mpu U3MEHEHUH
rpaguenTa nokasaresns npenomienus ot dn/dh = -3-108 M 510 dn/dh = -6-108 m™?
1. YMmenpmmresd B 2 pasa
2. YBenuuutes B 2 pasza
3.YMenpmmres B 4 pasza
4. YBenuuutcs B 4 paza

16. Onpenenuts SKBUBAJIEHTHBIN pagnyc 3eMiln 1Ji TPOIocQephl ¢ rpaJueHTOM
nokasarens npenomtenns dn/dh = - 4.10% ™
1. Ro/2
2. 3Ry/4
3. 4Ro/3
3. 3Rg/2
17. Kakoii w3 iydell, NpHUBENEHHBIX HA PHUCYHKE, COOTBETCTBYET KPUTHYECKOMN

TponochepHoil peppakuuu
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1. Ilepmiii
2. BropoiiTpernii

18. UYem BbI3BaHBI 3aMUPAHUS CHUTHAJIOB B JIMHUAX PATUOCBA3M C TPONOC(HEPHBIM
paccessHUEM
1. TloryomenueM paguoBOJIH B Tponochepe
2. Pedpaxmueii paguoBosH B Tporochepe
3. @uyKTyausMM HEOJHOPOAHOCTEH TpOnochepsl
4. Wurepdepenuneii mpsiMoit 1 OTpaXKEHHON OT 3eMJIM PaJHOBOJIHBI

19. Bo3moskeH Jii BOJIHOBOI# mporiecc B cpefe, riae € < 0
1. Bosmoxen
2. Heo3morxeH

20. Kak wu3MeHuTCs COOCTBEHHAas 4YacTOTa HMOHU3ALUM 3JEKTPOHHOIO ras3a, eciu
KOHLEHTpALUs 2JIEKTPOHOB B HEM YBEIMUYUTCSA B 4 pa3a
1. VBenuuurcs B 4 paza
2. YpenmuuuTcs B 2 paza
3. YmenbmmuTcs B 2 pasza
4. VYwmenbluutcs B 4 paza

21. Kak u3MEHUTCS BBICOTAa TOYKU OTPaXKCHHS B MOHOC(hEpEe MpPU YMCHBIICHUU YacTOTHI
PaJMOBOJIHBI
1. VYBeanuutcs
2. YMeHBIIHTCA
3. Ocranercs HeM3MEHHON

22.  Omnpenenuth KPUTUYECKYIO YACTOTY JUIS BEPTUKAIBHO MAJarolleii Ha HOHOChepy

BOJIHBL. MakcUMainbHas 3JIeKTpOHHAss KOHLEHEHTpauus Nmax = 5- 10° on/em®
1.20 Mrn

2. 40 MI'
3. 80 MI't
4, 30 MI'a
23. Onpenenuth KPUTHIECKYIO YaCTOTY JUIS PaJAMOBOJIHEI, Magarolie Ha noHochepy

MO/ YTJIOM 60°. MakcumanbHas AIEKTPOHHAsT KOHIEHEHTPAIUS Nmax = 5- 10° sn/em’®
1. 20 Mr
2. 40MI'm 3. 80MIu4. 30 MI'g
MeToanyeckne MaTepualibl, ONpene/silonde npoueaypy oueHku 3Hanui (COopHMK
TECTOBBIX 33/1a4 10 U3y4YaeMbIM TeMaM, cofepakamuii ot 80 1o 100 TecToB Ha KaxKIYI0 TEeMY)
npuBeeH B 11.12 padoyeil nporpaMMbl 1 HAXOAMTCS B dJ1eKTPOoHHOH Onbanorexe TYCYPa.

Pexxum nocryna: http://edu.tusur.ru/training/publications/3714
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4. TeMbI caMOCTOSITEJIbHOI Pa00THI CTYACHTOB

4.1. larerpanpHbie U qudQepeHimanbHple YpaBHEHHS dJIEKTPOMaraeTu3ma
4.2. OCHOBHBIE TEOPEMBI U TPUHLIUIIBI B TEOPUH TAPMOHUYECKUX TOJIEH
4.3. TInockue >IeKTPOMarHUTHHIE BOJHBI B HEOTPAHUUYEHHBIX cpefax

4. 4. I'pannyHble 3aa4d JICKTPOIUHAMUKHU

4.5. DneKTpoMarHuTHbIE BOJIHBI B HAIPABJISIOUIMX CUCTEMAX

4.6. MznydyeHue 3JIeKTPOMAarHUTHBIX BOJIH. DJIEMEHTAPHBIE U3JIy4aTeIn
4.7.9nexTpoMarHuTHHIE KoeOaHus B 00BEMHBIX pe30HATOpax

4.8. PacripocTpaHeHue 3JI€KTPOMAarHUTHBIX BOJIH BOJIM3H MOBEPXHOCTH 3E€MJIH.
4.9. PactipocTpaneHme 3J€KTPOMAarHUTHBIX BOJIH BOJIHM3U MOBEPXHOCTH 3EMIIH.
4.10. MoJienu 1 METOJIbI pacyeTa paiuoTpacc

5. Tembl J1abopaTOpPHBIX padoT

1. UccnenoBanue nmunmii nepegaun CBY nuamazona.

2. UccrnenoBanue mapaMeTpoB 00bEMHOTO PE30HATOPA IPSIMOYTOJIBHOTO CCUCHUS .
3. UccnenoBanuie BnusiHUS 3eMJIU Ha U3JIy4€HUE aHTEHH .

4. ViccrnenoBanre OTPaXKeHUSI SJIEKTPOMArHUTHBIX OT TPAHMIIBI pa3jieiia IBYX CpPe/l.

6. Jx3aMeHallMOHHBIE BOIIPOCHI

Tema: UuTerpaibubie u 1uddepeHuaIbHbIe YPABHEHH YJIEKTPOMArHeTu3Ma

1.1.
1.2.
1.3.
1.4.
L.5.
1.6.
1.7.
1.8.
1.9.
1.10
1.11
1.12

OrnpezenieHne 3JIEKTPOMArHuTHOTO TTOJIS

BeKkTopsl 351eKTprUecKoro nos

BekTopbl MarHUTHOTO TOJIS

3akon OMa B nuddepenuunanbHoi hopMme.

ITomHbIi TOK

Knaccugukanus cpen, MarepuanbHble ypaBHEHHS

VYpaBHenust Makcseina B 1uddepeHuanbHoi 1 HHTErpanbHON popMax

ITepBoe ypaBHeHHe MakcBesia: MOJHBINA TOK 1 MArHUTHOE TI0JIe

Bropoe ypaBuenue Makcsenna: O000111eHHBIN 3aKOH 3J€KTPOMarHUTHON UHYKIIUI
. Tpetbe ypaBHeHHe MakcBesuta: DJIeKTpUUECKOe MoJIe U 3apsiibl

. UerBeproe ypaBHeHue MakcBeiia: HenpepsIBHOCTS TMHUN BekTOpa B

. I'pannunble ycnoBus Uil 3J€KTPOMAarHUTHOro mnousis. HopmanbHble M TaHTeHIMalIbHbIE

COCTAaBJIAIOIINE BEKTOPOB ITOJIA.

1.13.
1.14.
1.15.
1.16.
1.17.
1.18.
1.19.
1.20.
1.21.

1.22
1.23
1.24
1.25
3.1

Corna

I'pannyHbIE yCIOBHSA U1l HOPMAIBHBIX COCTABIISAIOIINX JIEKTPUUYECKOTO TOJIS
I'pannuHbIe yCcI0BUSA 11 HOPMAJIBHBIX COCTABISAIOIIAX MarHUTHOTO TOJIS
I'pannyHbIE YyCIOBUS ISl TAHTEHIUAIBHBIX COCTABIISIOIIMX MATHUTHOT'O TIOJIS
I'pannuHbIe yCcI0BUSA U1l TAHTEHIIMAIBHBIX COCTABISAIOIINX AIEKTPUYECKOTO MO
MoHOXpoMaTHYECKHUE 0, METOJ KOMIUIEKCHBIX aMILTATY] .

YpaBHenust MakcBenia 1jisi TapMOHUYECKHUX KoJiebanui. KoMmIieKcHbIe TPOHUIIAaeMOCTH.
Jlemma JlopeHua.

[IpuHIMIT TEpECTaHOBOYHOM IBOMCTBEHHOCTH.

OHeprus 3I€KTPOMArHUTHOTO TIOJIs

. 3axon JIxoyinsiJIeH1ia u npeBpanieHue HEPruu

.YpaBHeHue OanaHca SYHEPTUH NI dIIEKTPOMarHuTHOro nodsi. Bexkrop [loitHTHHTA.
. /IBrKeHne SHEpPTruM B 3JIEKTPOMArHUTHOM I10J1€

. Cpennuii 6anaHc PHEPTUH B Cyyae rapMOHUYECKUX KOJIeOaHUH.

JIOCKHE 3JICKTPOMATHUTHBIE BOJIHBI B Pa3JIHYHBIX CpeAax
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4.1. Ypasuenue ['enpmromnsia ams cpeasl 6e3 norepb. Ero perienus. BonmHoBoe 4ncio U BOJTHOBOM
BEKTOp. ®POHT BOJIHBI.

4.2. YpaBHenuss MakcBesuia 1Sl IIJIOCKOH OJHOPOJHOW BOJIHBL. B3anMHas opueHTalus BEKTOPOB
II0JIS1 U BOJIHOBOT'O BEKTOpa B cpezie 6e3 notepb. BoiaHoBoe conpoTuBieHue.

4.3. Ilonspu3anus mI0CKON IEKTPOMarHuTHOW BOJIHBI.

4.4. DnekTpoMarHuTHBIE BOJHBI B cpeiax ¢ nmorepsmu. KoadduruenT 3aryxanus.

4.5. BonHOBOE 4MCIIO B MOIVIOIIAKOLIMX cpenax. BoiaHbl B auanekTpuke. BoiHbl B POBOJHUKE.
[ToBepxHOCTHBIN AP DHEKT.

4.6. PacmpocrpaHeHMe 3JIEKTPOMArHUTHBIX BOJIH B THUPOTPOIHBIX cpedax. TeH30pbl
IOUBJIEKTPUYECKON M MATHUTHOW ITPOHULIAEMOCTH aHU30TPOITHOM CPEJBI.

5. I'panu4HbIe 321a4H 3JIEKTPOAMHAMHUKH

5.1. HopManbHO€ najieHue mI0CKOM BOJIHBI HA TpaHuIly ABYX cpenl. @opmyiibl Openerns.

5.2. HaksioHHO€E NajJeHue IUIOCKOM BOJIHBI HAa IPaHULY ABYX cpel. 3akoHbl CHemnmyca ®opMyibl
O®penens. Yroua bprocrepa.

5.3.5IBneHure NOJHOrO BHYTPEHHEIO OTPaXXEHUs U €ro npumeHeHue. HeomHopoaHble miockue
BOJIHBI.

5.4. IlaneHue MIOCKOW 3JIEKTPOMArHUTHOW BOJHBI HA JAMAJIEKTPUUECKOE MOJIYNPOCTPAHCTBO C
notepsiMu.. [IpubamrkeHHble rpaHuuHble yciaoBus JIeoHToBUYA.

6. JD1eKTpOMAarHUTHbIE BOJIHBI B HANIPABJISIIOIIUX CHCTEMaX

6.1. IloHATHE O HAIPABIIAIOIUX CUCTEMAX. Y CIOBUS PAaCIPOCTPAHEHUS IEKTPOMArHUTHBIX BOJIH B
HANpaBISIOMUX cUcTeMax. Kpurtmueckas yacTtoTa, JJIMHA BOJHBI B JIMHUM Tiepenadd, (asoBas
CKOPOCTb.

6.2. Cpsi3p MeXAy IMpOJOJbHBIMU U IONEPEYHBIMH COCTABIAIOIIMMU TIOJSI B OAHOPOJHOMU
HAIPaBIIIOLIEH CUCTEME

6.3. Knaccugukarus HarpapisieMbIX BOJH.

6.4.1IpsAMOYTroNBHBIN METAIIMYECKUNA BOJIHOBOXA. BonHbl THIA E, MX XapakTepUCTUKHU U CTPYKTypa
OIS

6.5. [IpAMOYTOJIbHBIA METAIIMYECKUI BOJHOBOA. BonHbl THNA H, MX XapaKTEepUCTUKU U CTPYKTYypa
OIS

6.6. OcHOBHas1 BOJIHA IIPSIMOYTOJIBHOTO BOJIHOBOJA, €€ XapaKTEPUCTUKH, CTPYKTYpa MOJI U TOKOB.
Mo1tHOCTb, IEpeHOCHMasi OCHOBHOW BOJIHOH Uepe3 MOINepeuHOe CEYeHHE BOJTHOBO/A.

6.7. Kpyrasle BoiHOBOIBI. BosTHAa OCHOBHOTO THIIA M €€ XapaKTEPUCTHUKH.

6.8. BomroBoe! ¢ BoaHamu trma T. KoakcHalbHBINA U TOJIOCKOBBII BOJTHOBOIEI.

7. DIeKTPOMATrHUTHBbIE K0J1e0aHHsI B 00bEMHBIX Pe30HATOPAX

7.1. Hakomnnenue sHepruu B o0beme. Pe3oHaTop U Hanpasiisioliasi CTpyKTypa

7.2. Pe3oHaHCHAas yacTOTa U 10OPOTHOCTh OOBEMHBIX PE30HATOPOB

8. M3ayueHne 3JIeKTPOMAarHUTHBIX BOJIH. DJIeMEeHTapHbIe U3JIy4aTe/In

8.1. YpaBHeHnuss MakcBemna Juis o0acTH, cojepskaiieil MCTOYHMKH. HeoqHOpOoaHbIE BOJHOBBIE
YpaBHEHHUS

8.2.05IeKTpolMHAMUYECKHE TIOTEHLMaNbl. PenieHne ypaBHEHMM M AIEKTPOAMHAMHUYECKUX
MOTEHIINAJIOB.

8.3. DneMeHTapHBbIN IEKTPUUECKUN U3TydaTellb

8.4. VccnenoBanue mosst snekTpuyeckoro aumnosst. [Tone B 6mmxHen 30He

8.5. UccnenoBanue nosms anexkTpuueckoro aumnoss. [lone B nanpHel 30He

8.6. DnemMeHTapHbIlI MAarHUTHBIN U3Ty4aTelb

9. Iu¢pakums 31eKTPOMATHUTHBIX BOJIH

9.1. lonsiTue siBNCHUS TUPPAKINU AIEKTPOMArHUTHBIX BOJH. [Tpubmmxenne ['roiirernca-Kupxroga
B ONKCaHMU siBJIeHUs Audpaxiuu. 30061 Openers.

9.2. O6acTh MPOCTPAHCTBA, CYIICCTBEHHAS ITPH PACTIPOCTPAHCHUH PATHOBOJIH.

10. PacipocTpaHeHnue 3JIEKTPOMArHUTHBIX BOJIH BOJIM3HM MOBEPXHOCTH 3eMJIH

10.1. Knaccudukarus Moaenel paauoTpacc HaI 3eMHOM TOBEPXHOCTBIO.
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10.2. TTone uzmydarens, HOJHATOrO HAJl INIOCKOM MOBEpXHOCTHIO. HTephepeHinonHas Gpopmyna u
dhopmyna BeeneHckoro.

10.3. Yuer cdepuuHoctH 3eMiHM TpU PACHPOCTPAHEHUH PAJUOBOIH B 30HE OCBEUICHHOCTH.
[IpuBeeHHbIE BHICOTHI.

10.4. PaccessHue paavoBOJIH IIEPOXOBATHIMU ITOBEpXHOCTAMU. Kputepuii Pasnes.

10.5. CtpykTypa 1o u3J1ydeHus BEPTUKAIBHOTO AUIOJNS PU HU3KO PACHONOKEHHBIX aHTEHHAX.
10.6. PacueT BepTUKAJIIbHON COCTABJISIOIIEH MOJIS IPU HU3KO PACONOKEHHBIX aHTeHHax. DopMyiia
[lynetikuna-Ban-nep-Ilons.

10.7. PacnpocTpaHeHue paguoBOJIH INPU HU3KO PACIOIOXKEHHBIX AHTEHHAX HaJ HEOJHOPOIHOM
Tpaccoii. beperosas pedpakims.

11. TponocdepHoe u nonochepHoe pacnpocTpaHeHne PAANOBOIH

11.1. CocTaB u 351eKTpHUECKHE MapaMeTpsl Tporiocdepsl. MHaeKe mpenoMieHus

11.2. Pacnpoctpanenue BOJH B IUIaBHO-HEOAHOPOAHOH cpede. SBnenue pedpaxmum.
DKBUBAJICHTHBIN paaunyc 3emin. Bunbl TponocdepHoit pedpakium.

11.3. Crpoenue nonocdepsl. Puznyeckre NpUIUHb 00pa30BaHUs B MOHOC(EpPE NOHU3UPOBAHHBIX
CJI0EB. DIEKTpUYECKUE TapaMeTpbl HOHOC]EPHI.

11.4. Otpaxxenue u mpeoMIICHUE PaIMOBOIH B HOHOC(Depe.

12. Moaesu 1 MeTOAbI pacyera paauoTpacc

12.1. Oco0GeHHOCTH pacTipOCTPaHEHUS CBEPXAJIMHHBIX U JUITMHHBIX BOJIH.

12.2. OcoGeHHOCTH pacpOCTPaHEHHsI CPEAHUX BOJH.

12.3. Oco0GeHHOCTH pacnipoCTpaHEHHsI KOPOTKUX BOJIH.

12.4. PacnpocTpaHeHue yabTPpaKOPOTKUX BOJIH.

12.5.1lymer 1 momexu panuornpuemy. Kimaccudukaiust 1 XapakKTepUCTUKA HUCTOYHUKOB BHEITHHX
MOMeEX.

4. METOAUYECKHUE MATEPHAJIbI

Jns obecnieueHust mporecca OOYYEHHST W pEHICHHS 3a1ad OOyYeHHUS HCIOIb3YIOTCS
CIIETYIOLIME MaTepUAIIBI:
— METOAMYECKHE MaTepualbl, ONPEICIAIOIINE IMPOUEAYpPhl OLECHHWBAHUS 3HAHUM, YMEHUH,
HaBbIKOB UM (WIM) OMNbITAa JAESITEIBbHOCTH, XapaKTePU3YIOIIMX dTanbl (OpMUPOBAHUS
KOMIIETEHIIHH, B COCTaBe:

12. YYEBHO-METOAUWYECKOE U WH®OPMAUUMOHHOE OBECIEYEHUE
ANCLUNIIUHDI:

3.1.0cHoBHasi TUTEpPaTYypa

1. b.M. IletpoB DnekTpoauHaMHKa U PacHpOCTpaHEHUE PAJAUOBOJIH: YUEOHUK s
By30B. - M.: ['opsiuast munusi- Tenekom, 2007.-558 c. (100)
2. JLA.bokoB, B.A. 3amotpunckuii, A.E. Mannens DneKTpoANHaAMUKa U

pacmpocTpaHeHue paauoBOJH: Yd. mocobue.. - Tomck: TYCVYP, 2013. - 410c. — Pexum
nocryma: http://edu.tusur.ru/training/publications/3289

3.2. JlonoTHUTEIbHAS JIUTEPATYypa
3. ITumenoB 1O. B. Texuuueckasi s1eKTpoArHaMuKa : Y4yeOHOe nmocoOue i By30B /
10. B. [Iumenos, B. 1. Boasman, A. JI. Mypasuos ; pea. FO. B. [lumenos. - M. : Paguo u
cBs3b, 2002. - 536 c. (23)
4, ®danmproBckuit O.M. TexHuveckass 3JIEKTPOJAMHAMHKA [DIIEKTPOHHBIN pecypc]
VYuebuuk ans By3oB. — CII6. UsnmarenscBo «Jlawby», 2009. -432 c. — Pexum nocryma:
http://e.lanbook.com/view/book/403

3.3. IlepeyeHb MeTOAMYECKHMX YKA3aHHMHl 10 NPAKTHYECKHM 3aHATHAM, J1a00pPaTOPHLIM

padoTamM M cCaMOCTOSATeIbHOH padoTe CTYAeHTOB

1. bokos JI., Mannens A. E., lllanruna JI., CokomnoBa XK. DnekTpoMarHuTHbIE NOJIS U
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http://lib.tusur.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/view/book/403/

BoHBI: COOpHUK 3a/a4 M YINPaKHEHUH IS CTYIEHTOB, OOYYAIOMIMXCS MO HAMpPaBICHUSIM
noarotoBku OakanaBpoB 11.03.02 (210700.62) «MH)OKOMMYHHUKAITMOHHBIE TEXHOJOTUU H
cuctembl cBsizuy, 11.03.01 (210400.62) «Panuorexnuka» u crneunaibHoctud 11.05.01
(210601.65) «PammodmeKTpOHHBIE CHUCTEMBl M KOMIUICKCHI» [DIEKTPOHHBIM pecypc| —
Tomck: TYCVYP: 2014. — 185 c.

Pexxum nocryna: https://edu.tusur.ru/publications/4876

2. Mannens A. E., Cokonosa XK. M., [llanruna JI. U  DnekrpomMarHuTHbIe TOJIA U
BoJHBI: COOPHUK TECTOBBIX 3a7a4 U BorpocoB — 2013. 375 c.

Pexxum noctyna: http://edu.tusur.ru/training/publications/3714

3. UccnenoBanune nmuanii nepenaun CBY nuamazona: PykoBojacTBo K jabopaTopHOi
pabote mns OakamaBpoB HampasieHud moaroroBku 210700.62 «HPOKOMMYHUKAIIMOHHBIC
TEXHOJIOTUU U CUCTEMBI CBA3W», 210400.62 «PamuoTexHuKa», COECHUAIMCTOB HaIpPaBJICHUS
noarotoBku 210601.65 «PagnosnekTpoHHble cucTeMbl u KoMiuiekehl» / CokonoBa XK. M.,
Mangens A. E., ®ateeB A. B., Hukudopos A. H. —2013. 24 c.

Pexxum nocryna: http://edu.tusur.ru/training/publications/3657

4, HccnenoBanue mapaMeTpoB OOBEMHOTO pe30HATOpPa MPSIMOYTOJBHOTO CEUYCHUS
[DnmexkTpoHHBI  pecypc]: PykoBomcTtBo Kk JrabopatopHoil paboTe Juis  OakanaBpoB
HamnpasiieHuid noarotoBku 210700.62 «MH(DOKOMMYHUKAIIMOHHBIE TEXHOJOTUU M CHCTEMBI
cBs3u», 210400.62 «PaguoTexHuKa», U CICIUAINCTOB HanpapieHus noarotoBku 210601.65
«PangnosnexTpoHHbIe cUCTeMbl U KoMIutekchl» / CokoioBa JK. M., Mangens A. E., @artees A.
B., Hukudopos A. H. —2013. 30 c.

Pexum noctyna: http://edu.tusur.ru/training/publications/3656

o. UccnenoBanue BiusHUS 3eMiM Ha H3JIYYCHHE AHTCHH [DJIEKTPOHHBIM pecypc:
PykoBonicTBO K J1aGopaTopHOM paboTtemsns 6akanaBpoB HampaieHHi noarotroBku:210700.62
«VH)OKOMMYHHKAITMOHHBIC TEXHOJIOTHH M CHCTeMbI CBsizm»; 210400.62 «PamuorexHukay,
CIICIMAIMCTOB HampayieHus: moArotoBku; 210601.65 «PaanosneKTpoHHbIE CHUCTEMBI M
koMmruiekchl» / CokomoBa XK. M., dareeB A. B., Mannens A. E., Hukudopos A. H. — 2013. 15

C.
Pexxum noctyna: http://edu.tusur.ru/training/publications/3650
6. I/ICCJ'IG,Z[OBaHI/Ie OTPAXXCHUA  JJICKTPOMATHUTHBIX OT TI'pPaHUObl pasaciia ABYX

cpen[DnekTpoHHbI pecypc]: PykoBoncTBOo k JabopaTropHod pabore s OakalaBpoOB
HanpasieHuit noarotoBku 210700.62 «MHPOKOMMYHHUKAIIMOHHBIE TEXHOJIOTMHU U CHCTEMBI
cBs3uy», 210400.62 «PagnorexHuka», CIENHAIUCTOB HampasiaeHUs moarotoBku 210601.65
«PagunosnextpoHHsle cucteMbl U Komruiekesl» / Kym I'. T'., Mannens A. E., Hukudopos A.

H.-2013.17c.
Pexxum noctyna: http://edu.tusur.ru/training/publications/3653
1. ONeKTpoJUHAMUKAa U pPACIpPOCTPaHEHHE paJAMOBOJNH [DJIEKTPOHHBIM pecypc:

VY4ebHO-MeToIM4YecKoe MOCOOMe MO OpraHu3alMi CaMOCTOSITENIbHOW paboThl CTYJIEHTOB
HanpasyieHus: noaroroBku 210400.62 — «Paguorexnuka» / Maunaens A. E., Illapanrosuu C.
H. — Tomck: TYCVYP, 2014. — 51 c.

Pexxum noctyma: https://edu.tusur.ru/publications/4883
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