MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
JIEKTPOAMHAMHMKA H PacpoCcTPaHeHHe PaNOBOIH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT
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Kadenpa: TV, Kadeapa TejieBujaeHus U ynpanpjieHUs

Kypc: 2

Cemectp: 4

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,[[CJ'IeHI/IC pa60qero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 Jlexknuu 34 34 JacoB
2 [IpakTrueckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 68 68 4acoB
5 CamocTosiTenbHas paboTa 40 40 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DKk3aMeH: 4 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2018

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
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Tomck 2018

CornacoBaHa Ha noptane N2 26449



PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotoko Ne 8 OT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

Opena Ha 3acenanuu kapeapslt CBUuKP «_ » 20 rona, mpoTokon No
PazpaboTunk:
npodeccop kad. CBUuKP A. E. Mangens

3aBenyromuii odecrieunBaroien kag.
CBYuKP C. H. IllapanroBuu

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan PT® K. 1O. Ilomoga
3aBenyromnuii BeITycKaroten kag.

TY T. P.I'a3u30B
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAHTOBOH paIMOTEXHUKHU

(CBYuKP) A. 1O. IlonkoB
Crapuuii npernonaBateib Kadeapbl
teneBuaeHus u ynpasienus (TY) A. B. Bycbiruna

CornacosaHa Ha noprane Ne 26449 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpenogaBaHus AUCHUIUIMHBI «DJIEKTPOJAUMHAMHUKA M PACTIPOCTPAHEHUE PATUOBOIIHY» SIB-
JSI€TCA OCBOEHUE CTYICHTAMH OCHOB TEOPUM 3JIEKTPOMATHUTHOTO MOJISI U €€ PaIuOTEXHUYECKUX MPUIIO-
JKEHUH, BKIIIOYasi 3aKOHOMEPHOCTH PACIPOCTPAHCHHSI PaIMOBOJIH B PA3IMYHBIX CPe/iax, B JIMHUIX Mepea-
YH 3JIEKTPOMarHUTHON SHEPTUH.

1.2. 3agaun IMCHMIIINHBI

— OCHOBHBIMH 33Jla4aMH WU3YYCHHS TUCIHUIUIUHBI SBISIOTCS (DOPMUPOBAHUE Y CTYACHTOB 3HA-
HUM, HABBIKOB M YMEHHH, TTO3BOJISIFOIIUX BBISBJIATH €CTECTBEHHO-HAYYHYIO CYITHOCTH MPOOJIEM, BO3HH -
KaIoIIUX B X0 MPo(ecCHOHANBHON AeITeTbHOCTH, IPUBIICKATH JIJIST MX PEIICHUSI COOTBETCTBYIONIHH (-
3MKO-MaTeMaTHUECKUH armapar; (GOpMHpPOBaHHUE Y CTYICHTOB HAaBBIKOB aHaliM3a 0a30BBIX JJICKTPOIUHA-
MUYECKUX 3a/1a4; YMEHUS IPOBOJIUTH CAMOCTOSITEIIbHBIN aHAN3 (PU3UIECKUX MPOIIECCOB, TPOUCXOSIIIIHX
B Pa3IUYHBIX HAMPABIIONIMX CUCTEMAaX, YCTPOMCTBAX CBEPXBBICOKMX YaCTOT, B OJTHOPOJHBIX M HEOIHO-
POJIHBIX CpEeaxX M Ha €CTECTBEHHBIX paiuOTpaccax.

— TlpuoOpereHHbBIC CTYIECHTAMU 3HAHUS M HABBIKM HEOOXOMMMBI Kak JIs pa3paOOTKH MIHPOKOTO
KJlacca yCTPOWCTB, CBA3aHHBIX C Mepeaavyell U MPUeMOM CUTHAJIOB,TaK U JAJS TPaMOTHOM JIKCIUTyaTaluu
PaIuOTEXHUYECKOM anmapaTyphl.

2. Mecto mucuuninebl B ctpykrype OIIOII
Huctumnnuna «OneKTpoanHaMuKa U pactipoctpaneHue paanoBoian» (b1.b5.21) otHocutcs k 6ioky
1 (6a3oBas 4acTh).
[IpeamiecTByOMUMH TUCIUTLIIMHAMHA, (POPMUPYIOIIMMH HAYaJIbHBIC 3HAHUS, SBISIOTCS: MaTtema-
THKa, Ou3ukKa.
[TocnenyromumMu TUCHMIUIMHAMU SIBISIFOTCS: PanmoaBromaTnka, YCTpoWCTBa CBEPXBBICOKOM 4Ya-
CTOTHI U AHTEHHBI.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCHMILTAHBI

[Tponecc n3yyeHus JUCUUIUIMHBI HapaBieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-2 cnocoGHOCTHIO BBISBISTh €CTECTBEHHO-HAYUYHYIO CYIIIHOCTh MPOOJIEM, BOZHUKAIOIIHUX
B XO7ie NMpodeccCHOHaIbHON NEeATEIbHOCTH, MPUBJIEKATh NIl UX PEHIeHHsS COOTBETCTBYIOIIMH (PU3UKO-
MaTeMaTH4ECKUil anmnapar;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLIUICs TOJKEH:

— 3HATh OCHOBHBIE YPAaBHEHHUS JIEKTPOMArHUTHOTO IOJIS; IPUHIUIIBI U TEOPEMBI IJIEKTPOINHA-
MUKH; KJIaCcChl AJIEKTPOJMHAMUUYECKHX 3a/1a4 M TOJXO/bl K UX PELICHUI0; METOJUKN cOopa U aHaiau3a UH-
dopmanuu ISl COCTaBICHUS aHAIUTHYECKUX 0030pOB M HAYYHO-TEXHMYECKUX OTYETOB IO pe3ysbTaTaM
aHanu3a uH(GopManuy B 001aCTH NIEKTPOJUHAMUKHI U PACIPOCTPAHEHUS PaIMOBOJIH.

— YMeThb NPHUMEHATh 3HAHM /ISl BBIBICHUS €CTECTBEHHO-HAYYHOM CYIIHOCTH MpPOOJIeM, BO3-
HUKAIOLUX [IPU PEIIECHUN PA3JINYHBIX 3JIEKTPOANHAMUYECKUX 3a/1a4 U X PaJUOTEXHUUYECKUX MPUIIOKE-
HUI{; OCYIIECTBIATh MOUCK M aHAIU3 MH(OpMAIMK B 00IaCTH SIEKTPOIMHAMUKH, IIPEACTABIEHHON B pa3-
JMYHBIX OT€YECTBEHHBIX U 3apyOEKHBIX HCTOUHHKAX

—  BJIA/IeTh OCHOBHBIMM HaBBIKAMHU PELICHUs 0a30BbIX NIEKTPOANHAMMUYECKUX 3a]1a4; HaBbIKAMHU
pacyeToB AMEKTPOMArHUTHBIX MOJIEH M BOJH, HEOOXOAUMBIX MPH aHaJIM3e MHPOPMAIUH i pa3paboTKu
PaTIMOTEXHUYECKHUX YCTPOMCTB PA3IMYHOTO Ha3HAUCHMUS.

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
4 cemectp
AynuaTopHbIe 3aHATHS (BCETO) 68 68
Jlexknuu 34 34
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[IpakTuyeckue 3aHATUS 18 18

JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 40 40
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 8 8

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 17 17
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 15 15
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

) ] = 2 /‘é\ = =
o - . 5} = =
= jas} o O g 2 (D] s
P 8 s s o3 2 0
HazBanus pa3aenoB TUCHUTUIUHBI i © o, o, o © S5
= = G s g0 = E
o, < < Qo 0 (=TI
= = O m 3 S 2
4 cemecTp
1 UnTerpanbhble u quddepeHnnaibHble 6 4 0 4 14 | OIIK-2
ypaBHEHUS AJIEKTPOMarHeTu3mMa
2 OCHOBHbIE TEOPEMBI U IPUHLIUIIBI B 2 0 0 2 4 OIIK-2
TEOPUU TAPMOHUYECKUX TOJIEeH
3 Tlinockue >MeKTPOMAarHUTHBIE BOJIHBI B 4 2 0 4 10 |OIIK-2
HEOTPaHUYEHHBIX Cpeax
4 I'paHu4HBIE 3a]1a4M JICKTPOIMHAMUKHI 4 2 4 6 16 OIIK-2
5 DnexTpoMarHuTHbIE BOJIHBI B HAIIpaB- 4 2 4 6 16 | OIIK-2
JSIOUINX CUCTEMax
6 DieKTpOMarHuTHbIE KOJIeOaHUs B 2 2 0 3 7 OIIK-2
00BEMHBIX pPE30HATOPaAX
7 I3ny4yeHue 3IeKTPOMarHuTHBIX BOJIH. 2 2 4 6 14 | OIIK-2
DJeMeHTapHbIe U3TydaTenn
8 PacripocTpaHeHHe 3JIeKTPOMarHUTHBIX 4 2 4 6 16 |OIIK-2
BOJIH BOJIN3U TTOBEPXHOCTH 3EMIIH.
9 Tpomnoceproe u noHochepHoe pac- 4 2 0 2 8 OIIK-2
MIPOCTPaHEHHE PAJUOBOIIH
10 OcoOeHHOCTH paclpoCTpaHEHUs pa- 2 0 0 1 3 OIIK-2
JTMOBOJIH Pa3IMYHBIX AMANIa30HOB
Hroro 3a cemectp 34 18 16 40 108
Hroro 34 18 16 40 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

4 cemecTp

1 UnTerpanbHbie 1
mudepeHnnanbHbIe
ypaBHEHUS
3JIEKTPOMarHeTu3Ma

[Ipenmet u conepkanue kypca. OCHOBHbBIE YpaBHEHUS
3JIEKTPOMArHUTHOT'O MOJIsI — ypaBHEHUs! MakcBeia.
MartepuanbHble ypaBHEHHS U KilaccuUKalus Cpe.
YpaBHEHME HENTPEPHIBHOCTH U 3aKOH COXPAHEHHUS 3a-
pana. CtopoHHue uctTouHuku. [lonHas cucrema ypas-
HEeHU MakcBeia ¢ y4eTOM CTOPOHHUX UCTOYHHUKOB.
[Tons Ha rpanunax pasnena cped. ['paHudyHbIE yCIT0-
BUS JUISl BEKTOPOB JIEKTPOMArHUTHOTO nouis. ['panny-
HBIE YCJIOBUS HAa TOBEPXHOCTH U€ATIbHOTO MPOBOJ-
Huka.Kiaccuduxanus 3eKTpOMarHuTHBIX MOJIEH 1Mo
WX 3aBHCUMOCTH OT BpeMEHU. ['apMOHNUYecKne KoJie-
Oanus. YpaBHeHUs: MakcBemia j1si TapMOHUYECKHIX
konebanuii. KoMIiekCHbIe aMITUTY/IbI TIOJICH.
KommnnekcHble AU3IEKTpUYECKas 1 MarHUTHAs IPOHU-
LIaeMOCTH cpenbl.bamanc sHeprun 31eKTPOMarHUTHO-
ro noss. Bexrop IloliHTHHTa. DHEpreTuuecKue xapak-
TEPUCTUKH ITPU TAPMOHUYECKON 3aBUCUMOCTH JJIEK-
TPOMarHUTHBIX IPOLECCOB OT BpeMeHU. CKOpOCTb
[IEPEHOCA YHEPTUHU ATEKTPOMArHUTHBIX MOJIEH.

(o)

Hroro

OIIK-2

2 OCHOBHBIE TEOPEMBI U
MIPUHLIMIIBI B TEOPUH
TrapMOHUYECKHX TOJIEeH

MarsuTHbI€ TOKH U 3apsabl. YpaBHeHUs MakcBenia ¢
YYETOM MarHUTHBIX TOKOB M 3apsAoB. [[punHiumn nepe-
CTaHOBOYHOM JBOMCTBEHHOCTH ypaBHeHUN Makc-
Beiuta. Teopema €IMHCTBEHHOCTH JJIsl BHYTPEHHEN U
BHEILIHEW 3a/1a4 3JIEKTPOAMHUHAMUKY. [TprHIMD K-
BUBaJeHTHOCTH. Jlemma Jlopenua. Teopema B3anmMHoO-
CTH.

HUroro

OIIK-2

3 IInockue
3JIEKTPOMArHUTHBIC
BOJIHBI B
HEOTPaHMYCHHBIX Cpeax

BonHOBOM XapakTep EpEMEHHOI0 MIEKTPOMarHuTHO-
ro nojsi. YpaBuenus ['enpmronbia. [lnockue BosHbI 1
UX XapaKTepUCTUKU. BOIHOBOE YMCIIO U BOJTHOBOU
BekTOp. OpoHT BOIHBI. B3auMHas opreHTausi BEKTO-
POB TOJIs1 U BOTHOBOT'O BEKTOpA B cpefie 6e3 MOoTeph.
BonHoBoe conpotusnenue. [lonspuzanms 35ekTpo-
MAarHUTHBIX BOJIH. DJIEKTPOMArHUTHBIE BOJIHBI B Cpe-
nax ¢ nmorepsimu. Koadurment 3aryxanusi.

Hroro

OIIK-2

4 T'paHuuHBIC 3a/1a41
ANEKTPOAUHAMUKU

[TageHue MI0CKOM 3EKTPOMArHUTHOM BOJIHBI HA Tpa-
HUILy pa3ziesia AByX JUdJIEKTpruuecKux cpel. dopmy-
161 Openens. SIBiIeHre MOTHOTO MPOXOXKACHUS, YTOJ
Bbprocrepa. YcinoBus BO3HUKHOBEHUS MTOJIHOTO OTpa-

OIIK-2
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KEHHSI OT TPAHMIIBI pas/ieNia IBYX JIUAIEKTPUIECKUX
Cpell, CTPYKTypa IoJIsl Ha/l ¥ TI0J] TpaHULIEed pa3jena.
OTpaxkeHue OT UeaabHO MPOBOAALICH MOBEPXHOCTH,
CTpyKTypa noss. [lagenue miockoi 3J1eKTpoMarHuT-
HOM BOJIHBI Ha TPaHUILy pasfena JU3JIeKTpUKa U
norsomaromnien cpeasl. [lpubnmkeHHble TpaHUYHbBIE
ycnoBus JleoHTOBHYA.

Hroro

5 DnexTpoMarHuTHeIE
BOJIHBI B HAIIPABJISIOIINX
CUCTEMax

OO01mue cBeIeHUs O HAMIPABIIAIOIINX CUCTEMaX U
HamnpaBisieMbIX BosiHaX. [locTosHHas pacnipocTpaHe-
Hus, pa3oBasi CKOPOCTh U JITTMHA BOJHBI B JINHUU
nepenaun. Kputnaeckas gactora. Knaccudukanus
HanpasisieMbix BOJH : T, E, u H —Bonnsb1.I1osnbie Me-
TaJUTMYE€CKNE BOIHOBOBIL: MIPSMOYTOIbHBIN, KPYTJIBIN.
CrtpyKTypa 3JIeKTPOMarHuTHOTO M0JIsI, OCHOBHBIE
THUIIBI BOJH, (ha30Basi ¥ TPYIINIOBasi CKOPOCTH, JUTMHA
BOJIHBI B IIPSIMOYTOJIbHOM BOJIHOBOJIE, XapaKTEPUCTHU-
YECKOE COMPOTUBIICHHE, 3aTyXaHHUE HJIEKTPOMArHUT-
HBIX BOJIH. BpIOOp pa3mepoB BOTHOBOAA AJist pabOTHI
JUISL 3aIAHHOTO THUIIA BOJIH.

Hroro

OIIK-2

6 DIeKTpOMarHuTHbHIE
KoneOaHust B 00BEMHBIX
pe3oHaTopax

OO6bemHbBIC pe3oHaTOPBI. OTPE30K HAMPABIIAIOIICH
CTPYKTYpPBbI, OTPAHUYEHHBIH METAIIINYECKUMU TOpIIE-
BBIMU MOBEPXHOCTSIMH, KaK pe30HaTop. AHaIHU3 coo-
CTBEHHBIX KOJIeOaHUM B MOJBIX pe3oHaTopax. [Ipsmo-
yroiibHbIE U IIIMHAPUYECKHUEe pe3oHaTopsl. Onpene-
JICHWE PE30HAHCHOM YacTOTHI U TOOPOTHOCTH OOBEM-
HBIX pe30HaTOPOB. [ToHATHE 00 OTKPBITHIX U JUAJIEK-
TPUUECKHUX PE30HATOPAX.

Htoro

OIIK-2

7 U3nyuyenue

OJICKTPOMArHUTHBIX BOJIH.

DneMeHTapHbIe
U3ITy4daTenn

ITocraHoBKa 3a1aun 00 N3TyYEHUU. YpaBHEHUS
MakcBesuia a5 06JacTu, coepKalieil CTopoHHUE
MCTOYHUKHU. HeoqHOpOIHBIE BOTHOBBIE YPAaBHEHHUS
(ypaBHenus [lanambepa). BekTopHBIii U cKanspHBIH
JNEKTPOAMHAMUYECKHE MOTeHIMabl. HeomHopoaHbIe
BOJIHOBBIE YPAaBHEHUS IS DJIEKTPOUHAMUYECKHUX I10-
TEHLAJIOB ¥ UX PELICHUS. 3aIa3/IbIBaroIINe TOTEH-
LUabl. JIEMEHTapHbIN 3JIEKTPUUECKUN N3ITydaTellb U
CBOICTBA BO30YX/1aeMOi UM c(hepruecKoil BOITHBI.
DJeMeHTapHbI MarHUTHBIN U3J1ydaTellb: CTPYKTypa
TI0JIs, TMarpaMMbl HaIIPaBIE€HHOCTH, COTPOTUBIICHUE
U3JIy4CHHUS.

Hroro

OIIK-2

8 Pactipoctpanenue
3JIEKTPOMATrHUTHBIX BOJIH
BOJIM3M IOBEPXHOCTHU
3emuIn.

Krnaccugukanus pagnoBoiH 10 AUana3oHy U Cocooy
pacnpocTtpanenus. Pacnpoctpanenue painoBoiIH B
CBOOOIHOM IpOCTpaHCTBE. MaKkcUMalbHbIE 1aJbHO-
CTH paAMOCBSI3H U paauonokanuu.llonsrue sBieHus
T(pakuy IEKTPOMarHUTHBIX BOJH. [Tpubmmkenue
I'oitrenca-Kupxroda B onvcanuu siBieHUs AU paK-
uuu. 3ousl Openens. udppaxuus Openens u OpayH-
rodepa. Audpakiiys miockoi BOIHBI HA KPYIJIOM OT-

OIIK-2
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BEPCTHH B UJ€ANBHO MPOBOJISAIIEM SKpaHe, Ha HEMpO-
3pauHoit monymnockocTH. O61acTh MPOCTPAHCTBA, CY-
IIECTBEHHAsI ISl pAaCIIPOCTPAHEHUS PAJUOBOIH.
BrnusiHue 3¢eMHOM MOBEPXHOCTH HA PaCIpOCTPAHEHHUE
panuoBoiH. [TapameTpsl 3eMHOM TOBepxHOCTH. Pac-
cTosiHuE npsAMoil BuauMocTu. Kinaccudukanusa mone-
JIeW pauoTpacc HaJl 36MHOM MOBEpXHOCTHIO. [Tomne
U3ITy4daTesis, HOJHIATOr0 HaJl INIOCKOW MOBEPXHOCTHIO.
Hutepdepennmonnas hopmyna u popmysna Beenen-
ckoro. /lnarpamMMbl HarpaBICHHOCTH MOJHATHIX aH-
TeHH. Biussane cepuunoctu 3emnn. [IpuBenennbie
BBICOTHI. PaccesiHue paJuoBOJIH HIEPOXOBATHIMHU I10O-
BepxHocTsMu. Kputepuii Panes. Pacder nons npu
HU3KO pacIojIoKEHHbIX aHTeHHaX. DopMyra uaeanb-
HOM paauonepesaud 1 MHOXKUTEb OCTIa0IeHHUS.
CrpykTypa nosst BOIM3u NOBEPXHOCTH 3eMin. Pop-
myna lynelikuna-Ban-nep-Ilons. Pacipoctpanenue
PaaAMOBOJIH IIPY HU3KO PACIOJI0KEHHBIX aHTEHHAX Hajl
HEOJHOPOHOM Tpaccoit. beperosas pedpakims.

HUroro

9 TponocdepHoe u
noHochepHoe
pacrpocTpaHeHue
paITuoBOIH

CtpoeHue u dNeKTPOAMHAMUYECKHE TTapaMeTPhl 3eM-
HOU atMocdepsl (Tporocdepsl U HOHOCHEPHI) .
OcHOBHBIE 32aKOHOMEPHOCTH PaCIIPOCTPAHEHUS pa-
TMOBOJH B aTMoc(epe. [Ipenomnenne pagrnoBoIH. .
Bunst TponiocepHoii pedpakiun. 3akoH OTpakeHHUs
paJroBOIIH B HOHOC(hepe. BiMsHre MarHUTHOTO TTOJIS
3eMIid Ha pacpoCTpaHEHHE PaJUOBOIH B HOHOC(he-
pe. PaccestHre paaroBoTH HEOTHOPOAHOCTSMU B at-
Mochepe. MexaHu3Mbl ocaabIeHHs HAPsKEHHOCTH
noJist B atMocepe. 3aMupaHus paHOCUTHAIOB
06opnba ¢ HUMH.

Hroro

OIIK-2

10 Ocobennoctu
pacIpoCTpaHEHHS
paI[I/IOBOHH pa3JH/I‘-IHI)IX
JIMAIa30HOB

Oco0eHHOCTH PaCIIPOCTPAHECHHSI PAIMOBOJIH pa3Inuy-
HBIX AMANa30HOB HA peaJIbHBIX Tpaccax. Pacnpoctpa-
HeHue paanoBoiH KB nuanasona ¢ yuetom BiavsHUSA
noHocdepsl. PacnpocTpanenue pagroBOJIH METPOBO-
ro AMana3oHa 1 0ojee KOpOTKUX paJuoOBOJIH B IIpe/e-
J1ax U 3a OpeJeslaMy IpsIMON BUIUMOCTH C YIETOM
BJIMSIHUS 3eMJTH M Tportocdepsl. Pactipoctpanenue pa-
JMOBOJIH Ha JINHUAX CBSI3U CIIyTHUK-3eMIIsA, 3eMJIs-
CHyTHUK. PacripocTpaHeHue pairoBOIH B TOPOJICKUX
ycnoBusix. lllymsl u momexu paguonpuemy.

HUroro

2

OIIK-2

Hroro 3a cemectp

34

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (TPeAbITyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/IEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeUMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCJIEAYIONIMMHI) TUCIMIUTMHAME MIPE/ICTaBlIeHbI B Tadmuie 5.3.
Tabmua 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmenoBanune JUCIUITIINH

Ne pa3iennoB qaHHOUM NUCIMIUIMHEL, IJI KOTOPBIX HEOOXOIUMO U3YUYCHHE
00€eCIIeunBaIONMX U 00ECIEUNBAEMBIX TUCIIUILINH
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1 2 3 4 5 6 7 8 9 10
[IpeamecTByromue JUCHUTIITUHBI
1 Marematuka + + + +
2 dusuka + + + +
[Tocnenyromue TUCIUITITUHBL

1 PagnoasTomMaTrka + + + + +
2 SvfcrpoﬁCTBa CBEPXBBICO- n n n n n n n n n n
KOM 4acCTOThI U aHTEHHBI

5.4. CooTBeTcTBHME KOMIIETCHUM A, JopMHUpyeMbIX IPH U3YYEHUH AMCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3yYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH
§ Bunwl 3austuit
=l o . .
S o

[ [+~

5 < o S g ®DopMBI KOHTPOJISI

S = = S =

o o = <

B = ©

OIIK-2 + + + + Ok3amen, OTtyer o nadopa-
TopHOU pabote, Onpoc Ha
3aHATHAX, TecT
6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHbIX padboT

4 ¥ =
= 2 E
3 = =
Z > 5
HasBanus paznenos HaumenoBanue mabopaTtopHbIX padoT zF &5
- 2 s
> Q =
a o g
= o
4 cemectp
4 T'pannuHbIe 321241 HccnenoBanye OTpakeHUs dJIEKTPOMATHUTHBIX BOIH 4 OIIK-2
ANIEKTPOIMHAMUKHI OT I'paHUIIbl pa3jiena IByX Cpel
Hroro
5 DneKkTpoMarHuTHbIE Uccnenosanue nunuit nepenaun CBY nuanazona OIIK-2
BOJIHbI B HANPABJIAIOMMX | - o
cucremMax
7 N3nyuenue HccnenoBanue BausiHUE 3eMIIM HA U31yYEHUE aHTEHH OIIK-2
JIEKTPOMATHUTHBIX BOJH. | 1r
DneMeHTapHbIe
U3IydaTesnu
8 Pacipoctpanenue Uccnenoanue 300 Openens u AUPpaKkiuu paauo- 4 OIIK-2
JIEKTPOMArHUTHBIX BOJIH | BOJIH
BOJIM3M OBEPXHOCTHU Hroro 4
3emiu.
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Hroro 3a cemectp 16
8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HanmMeHoBaHue nMpakTUUECKUX 3aHATHH (CEeMMHApOB) NpHuBeaeHO B Tabmuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
3 ]
2 Z E
3 =
: S5
Ha3zBanus pa3znenos HaumeHoBaHne IPaKTUYECKHUX 3aHATHI (CEMUHApOB) | 2 & &5
° X
S8 =
e e 2
= o
4 cemectp
1 UnTerpanbHbie 1 VYpaBHeHuss MakcBeia B MHTeTpaJibHOU U quddepeH- 4 OIIK-2
muddepeHnnanbHbIe uanbHoN opmax. [ToTHBIN TOK M €r0 COCTABIISIO-
ypaBHEHMS mue. MarepuaiibHble ypaBHEeHuUs. | paHU4HbIE yCIl0-
3JIEKTpOMarHeTu3Ma BUS JUISI BEKTOPOB IEKTPUUECKOIO U MAarHUTHOTO
nossi. PacueT sHepreTHyecKux XapakTepUCTHK dJIeK-
TPOMAarHUTHOTO IOJIS.
Hroro
3 Ilitockue Brruncnenue napamMeTpoB MI0CKOM 2JIEKTPOMATrHUT- OIIK-2
JIEKTPOMAarHUTHbIE HOM BOJIHBI, paCIIPOCTPAHSIIOIIENCS B HEOTPaHUYEH-
BOJIHBI B HBIX cpefax 6e3 moTepb, B CpesiaX ¢ MOTEPSIMHU.
HEOrpaHUYEHHBIX
eorp e Cpenax | i ro
4 I'paHnYHBIE 3a1a41 Boruncnenue kodhGUIueHToB OTpaKeHUs U POXo- OIIK-2
ANIEKTPOIMHAMUKHI XJEeHUs, yriia bprocTepa npu najgeHuu MiaoCcKoM 3JeK-
TPOMAarHUTHOM BOJIHBI Ha IPaHUILY pa3jena JIByX Tu-
ANEKTPUUECKUX CPENl.
Hroro 2
5 DneKTpOMarHuTHbIE Brruncnenune xapakTepucTHK 3J€KTPOMArHUTHOTO OIIK-2
BOJIHBI B HAIIPABJIAIOIIMX | TIOJI Pa3JIMYHBIX THUIIOB BOJIH B IIPSIMOYTOJIBHOM U
cUCTeMax BOJIHOBO/IE. BHIOOp MoOmepeyHbIX pa3MepoB JUIsl OAHO-
BOJIHOBOTO pekuMa paboThl BOIIHOBO/IA.
Hroro
6 DneKTpOMarHuTHbIE Brruncrienue pe3oHaHCHON YacTOTHI B JOOPOTHOCTH 2 OIIK-2
Kojie0aHusi B OObEMHBIX | 0OBEMHBIX PE30HATOPOB.
HaTopax
Pe3oHaTopa Htoro 2
7 3nyuyenue Beluucienue CTpyKTypsbl 10JIs, JUarpaMMbl HaIIpaB- 2 OIIK-2
3NIEKTPOMArHUTHBIX BOJIH. | JIGHHOCTH, COIPOTUBIICHUS U3JIY4ECHHUSI SJIEMEHTapHO-
OneMeHTapHbIe 'O JIEKTPUUECKOrO U3JTydaTes.
n3TydaTenu
ya Hroro
8 Pactipoctpanenue Pacuet obmactu npocTpaHcTBa, CYyIIECTBEHHOM IS 2 OIIK-2
3JIEKTPOMArHUTHBIX BOJIH |paclpoCTpaHEeHUs paAuoOBOJIH. Beruncnenue Hanps-
BOJIM3M IOBEPXHOCTHU KEHHOCTH 3JIEKTPOMArHUTHOTO T0JIS TP TOMOLIA
3eMiIH. uHTEephepeHIIMOHHON (opMysl, popMyisl BBeaeHcko-
ro, popmynsl lynelikuna-Ban-aep - [lons.
Hroro
9 TponocdepHoe u OneHka BIUSAHUA TAPaMETPOB Tponocdepsl U HOHO- OIIK-2

nonochepHoe

cdepbl Ha YCIOBUS pacpOCTPaHEHUs PAIHOBOJIH pa3-
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pacnpocTpaHeHHe JIMYHBIX JIMAITa30HOB
paguoBOIH Virtoro 2
Hroro 3a cemectp 18

9. CamocTrosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuua 9.1 — Busisl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
o @]
g 3 £
3 = =
o 2 o T
Buael camocTosTenbHON > 0
HazBanus pa3nenos z 7 = ®opMBI KOHTPOJIS
padoThI 4 s 2
3 g =
a e g
= S
4 cemectp
1 UnTerpanbHbie U [ToaroroBka k mpakTuue- 2 OIIK-2 Onpoc Ha 3aHaTusx, Tecrt,
nudepeHnnanbHbe CKHM 3aHSATUSAM, CEMHHa- OK3amMeH
ypaBHEHUS pam
JIEKTPOMarHeTu3Ma
HIEKTPO cTHs [TpopaboTka JIEKIIMOHHOTO 2
MaTepuana
UTtoro 4
2 OcHoBHBIEC TeopeMbl U | [IpopaboTka TEKIIMOHHOTO OIIK-2 Ompoc Ha 3ansTusx, Tecr,
MIPUHIIMIIBI B TEOPUH MaTepuana DKk3amMeH
rapMOHUYECKHUX IMOJIeH Hroro 2
3 [Inockue IToaroroBka K mpaxkTuye- 2 |OIIK-2 Omnpoc Ha 3anaTHsIX, Tecr,
3JIEKTPOMAarHUTHbIE CKHM 3aHATHUSM, CEMUHA- DK3amMeH
BOJIHBI B HEOTPAaHHUEHHBIX | paM
X
cpena [IpopaboTka JIeKIIMOHHOTO 2
MaTepuana
Hroro 4
4 I'paHUYHBIC 3aa4U [ToaroroBka k mpakTuue- OIIK-2 Omnpoc Ha 3ansTUAX, OT-
ANEKTPOINHAMUKH CKHM 3aHSATHUSAM, CEMUHA- 4eT 110 JJabopaTopHoil pa-
pam oote, Tect, DKx3aMeH
[IpopaboTka TeKIHOHHOTO 2
MaTepuana
OdopmiieHre 0TIETOB TIO 2
JabopaToOpHBIM paboTam
Hroro
5 DneKTpOMarHuTHbBIE [ToaroroBka K mpaxkTu4e- OIIK-2 Ompoc Ha 3ansaTusax, OT-
BOJIHBI B HAIIPABJISIIOIIUX | CKMM 3aHSATUAM, CEMHUHA- YeT 10 JIabopaTopHOil pa-
chcTeMax pam oore, Tect, Dx3aMeH
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
OdopMmieHre OTYETOB 10 2
JabopaTOpHBIM paboTam
Hroro 6
6 DneKTpOMarHuTHBIE IToaroroBka K mpaxkTuye- 1 OIlK-2 Omnpoc Ha 3anaTHIX, Tecr,
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KoJIeOaHUs B O0OBEMHBIX

CKHUM 3aHATHUAM, CCMHUHA-

DK3aMeH

pe3oHaropax pam

[TpopaboTka JIEKITMOHHOTO 2

Martepuaia

Hroro
7 U3nyuyenue [ToaroroBka Kk mpakTuue- 2 |OIIK-2 Ompoc Ha 3ansaTusax, OT-
AIIEKTPOMArHUTHBIX BOJIH. |CKUM 3aHSATHUSIM, CEMHHA- 4eT 1o 1abopaTopHoil pa-
DneMeHTapHbIC pam oore, Tect, Dx3ameH
U3Iy4daTenu

3ydare [TpopaboTka JIEKIIMOHHOTO 2

MaTepuana

OdopMmieHre 0TYETOB T10 2

J1abopaTOpHBIM paboTam

Hroro
8 Paciipoctpanenue IToaroroBka K mpaxkTuye- OIIK-2 Omnpoc Ha 3ansaTHAX, OT-
AJIEKTPOMArHUTHBIX BOJIH | CKUM 3aHSTHSIM, CEMUHA- 4eT 110 JJabopaTopHoil pa-
BOJTM3Y TOBEPXHOCTHU pam 6ote, Tect, Dx3aMeH

MUTH.

3emn [TpopaboTka JIEKITMOHHOTO 2

Matepuana

OdopmiieHre 0TYETOB TIO 2

naboparopHbeIM paboTam

Utoro 6
9 Tpomnocepnoe u [ToaroroBka Kk mpaxkTH4e- 2 |OIIK-2 Ompoc Ha 3ansTusx, Tecr,
nonochepHoe CKHMM 3aHSTUAM, CEMHUHA- DKk3amMeH
pacnpocTpaHeHue pam
pazvoBOIH Virtoro >
10 Ocobennoctu [IpopaboTka TeKIIHOHHOTO 1 OIIK-2 Omnpoc Ha 3ansTusx, Tecr,
pacnpocTpaHeHus Martepuana DK3amMeH
PaZMOBOIIH PA3IUYHBIX Vroro 1
Jarna3oHOB
Hroro 3a cemectp 40

IloaroroBka u cagaya sK3a- 36 Ok3ameH

MeHa
Hroro 76

10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisl OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

Tabmuna 11.1 — bayuibHBIC OIICHKH IS JIEMEHTOB KOHTPOJIS

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA

N N MaxkcuManbHbI
N MakcumanbHbIN MaxkcuManbHBII
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuon
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
4 cemectp
Onpoc Ha 3aHATUSIX 8 14 30
OtyeT no nabopaTopHOM 10 10 20
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pabore

Tect 6 6 8 20
Hroro makcumyM 3a nepu- 14 24 32 70
On

OK3aMeH 30
Hapacraromum utorom 14 38 70 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKM TPEJICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHO#M CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUM cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 02/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl OaIIOB B TPAAMIMOHHYIO M MEXIYHAPOIHYIO OIICHKY IPEJCTaBIIeH B TaOJHIIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAMIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 -100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. DnexTpoauHaMHKa M pPacHpoCTpaHEHHE paAvoBOJH: YdeOHoe mocodue / bokoB JI. A.,
Mannens A. E., 3amorpunckuit B. A. - 2013. 410 c. [Dnexrponnsiii pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/3289, nara o6pamenus: 18.05.2018.
2. B.M. IlerpoB DnekTpoarHAMHKA U PACHPOCTPAHEHHUE PATUOBOIH: YUYEOHUK JIJs BY30B.- M.:
Iopstuas muaMs- Tenexom, 2007.-558 c. (100 sk3) (Hammuue B 6nbaunoreke TYCVYP - 100 3k3.)

12.2. lonotHUTEILHAS JIATEPATYpPa
1. ®anproBckuit O.M. TexHuueckasdIeKTpOAUHAMUKA [DIEKTPOHHBIN pecypc| : YueOHuK mis
By30B. — CIIO0. U3pmarenscBo «Jlaub», 2009. -432 c. [OnekrponHbli pecypc] - Pexum nocryma:
http://e.lanbook.com/view/book/403, nara obpamenus: 18.05.2018.

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTebHbIE Y4eOHO-MeTOAUYeCKHe N0CO0Us
1. DnexTpoMarHuTHbIE MOJS ¥ BOJMHBI: COOPHUK 3a/1ad U YNPaKHEHUH AJIs CTYIEHTOB, 00ydaro-
HIMXCS 110 HalpaBlieHusIM mnoAroroBku OakanmaspoB 11.03.02 (210700.62) «MHPpOKOMMYHUKAIMOHHbBIE
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TEXHOJIOTUU U cucTembl cBsizuy», 11.03.01 (210400.62) «Pamuorexnuka» u cneruanbHocTH 11.05.01
(210601.65) «PagmosnexTpoHHble cUCTeMBI U KoMIuteKchl» / Mangaens A. E., bokos JI. A., Cokomosa K.
M., Mlanrunma JI. W. - 2014. 185 c. [Dnekrponusii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/4876, nara o6pamenus: 18.05.2018.

2. DnexTpoMarHuTHbBIE MOJs U BoNMHBL: COOPHUK TECTOBBIX 3a/a4 U BorpocoB / Mannens A. E.,
CoxkonoBa X. M., lllanrmna JI. W. - 2013. 375 c. [DnexrpoHHbI pecypc| - Pexum poctymna:
https://edu.tusur.ru/publications/3714, nata obpamenus: 18.05.2018.

3. DJexTpoauHaMHKa M PaCIpOCTPAHCHHUE PATMOBOJIH: Y UeOHO-METOAMYECKOe TOCOOHe 1Mo op-
TaHW3aIUU CaMOCTOSTENFHOM paboThl CTYyIeHTOB HampasieHus moarotoBku 210400.62 — «Paguorexnu-
ka» / Mannens A. E., lllapanrosuu C. H. - 2014. 51 c. [DnekrponHsIii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/4883, nata obpamenus: 18.05.2018.

4. MUccnenoanue nunuii nepenaun CBY nuamasona: PykoBoacTBo K J1abopaTtopHoi padoTe Juist
OakanaBpoB HanpasieHuil moarorosku 210700.62 «MH(pOKOMMYHHKAIIMOHHBIE TEXHOJIOTUH U CHCTEMBI
cBs3n», 210400.62 «PaguoTexHuKa», CEMAIMCTOB HanpasieHus noarotoBku 210601.65 «Paguosnex-
TPOHHBIE CHCTEMBI U KoMIUIeKchl» / Manzens A. E., @atee A. B., Hukudopor A. H., Cokonoa XK. M. -
2013. 24 c. [DnexTtponHbIil pecype] - Pexxum goctyma: https://edu.tusur.ru/publications/3657, mata o6-
pamenus: 18.05.2018.

5. MHccnenoBanue oTpakeHUs JIEKTPOMAarHUTHBIX OT TPaHMIIBI pa3jiena JIByX cpel: PykoBoacTBo
K J1abopatopHoil pabote 11 GakanaBpoB HarpasiaeHUd moarotoBku 210700.62 «HPOKOMMYHUKAITMOH -
HbI€ TEXHOJOTUM U CUCTEeMBbI CBsI3W», 210400.62 «PagnoTexHuka», CIENUAIUCTOB HAMPABICHUS MOJIO-
toBKH 210601.65 «PagnosnexktponHsie cuctembl M komriekebl» / Manaens A. E., Ky I'. I, Huxudgopos
A. H. -2013. 17 c. [DnekrponHsIii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/3653, nata
obpamenus: 18.05.2018.

6. UWccnemoBanue BIUSHUS 3eMJIM Ha H3JIydyeHHE aHTEHH: PyKoBOICTBO K JabopaTopHOM
pabote / Mannens A. E., @areeB A. B., Hukudopos A. H., Cokonosa XK. M. - 2013. 15 c. [DneKTpoHHBI
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/3650, nara obpamenus: 18.05.2018.

7. HccnenoBanue 30H @peHens U TUPpaKkIuu paauoBoiH: PykoBoacTBO K 1abopaTopHoii paborte
1151 OakanaBpoB HampaBiieHUH moarotoBku 210700.62 «MHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUH U CUCTE-
MbI cBsi3u», 210400.62 «PaguorexHuka», U CielMaAIMCTOB HamnpasieHus noarotosku 210601.65 «Paauo-
AJIEKTPOHHBIE CHCTeMbl U KoMruiekeb / [llanruna JI. U. - 2013. 26 c. [DnektpoHHBIA pecype]| - Pexxum
noctyna: https://edu.tusur.ru/publications/3642, nara obpamenus: 18.05.2018.

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOM pabOThl 00ydaroIuxcs
W3 YUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHMJIOB MIPEIOCTABIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAITIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmnmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

12.4. IIpoeccuonaibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. 1. Kpynueiimmii poccuiickuii HH(QOpMaIIMOHHBIN MOpTall B 00JaCTH HAyKU, TEXHOJIOTHH, ME-
JTUIMHBL U 00pa3oBaHus. www.elibrary.ru

2. 2. O6pa3zoBarenpublii nopran TYCYP www.edu.tusur.ru
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

JlaGopaTopust MUKpOBOJIIHOBOI TEXHUKH

yueOHas ayIuTOpHUs JUISI POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHas ayTuTOPpHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHast ayTUTOPHsI JIJIsl TPOBEJCHHMSI 3aHSATUI CEMIUHAPCKOTO TUTIA, TIOMEIICHHE JIJISl KypCOBOTO MPOSKTHU -
poBaHUA (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJIbTalHi

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, 1. 47, 328 ay.

Onucanue uMeroIerocs 000py10BaHUs:

- Komnstotepubie paboune ctanuuu (14 mr.);

- JleMoHcTpaimoHHoe 00opyI0BaHue IJisl Tpe3eHTalui (nmpoek-rop 1 mit., s3xkpan 1 mrT.);

- Ocmmmnorpadg GDS — 71022 (1 mT.);

- Usmeputens P2M-18 (1 mit.);

- I'eneparop curnana 33522A (1 mrT.);

- Bomermetp tmg. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 m.);

- Anamm3zatop criekrpa CK4M-04 (1 wr.);

- Ocmmmnorpad nudposoit MS07104 (1 mT.);

- MynetumeTp mudposoit 34405A (1 mr.);

- Uctrounuk mutanus GPD-73303S (1 miT.);

- I'eneparop 1'3-14 (2 wit.);

- I'eneparop '4-126 (1 mrT.);

- Usmeputens P2-60 (2 G10ka);

- Usmeputens P5-12 (1 mrT.);

- Usmepurenbhas auaus P1-27 (1 wr.);

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mt.);

- OnopHO-NOBOPOTHOE yCcTpoicTBO (1 1IT.);

- KommiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[IporpamMmmHoOe obecrieueHue:

— Google Chrome

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

13.1.3. MaTepuaJIbHO-TEXHHYECKOE M IPOrPaMMHoOe odecriedeHne J1JIs J1adopaTopHbIX padoT
JlaGopaTtopust MUKpOBOJIIHOBOI TEXHUKH
yueOHast ayJuTOPHs TSI TPOBEACHUS 3aHATUI JICKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ui IPOBE-
JICHMS 3aHATUH IPAKTUYECKOro TUIMA, ydeOHas ayAuTOpus Ui IPOBEICHHs 3aHATUI 1a00paTOPHOro THIIA,
yueOHas ayIuTOpHsl AJIsl IPOBEACHMSI 3aHATUI CEMUHAPCKOro TUIIA, IOMELIEHHE JUIsl KypCOBOIO ITPOEKTH -
poBaHUs (BBIOJHEHUS KypCOBBIX paboT), MOMELIEHHUE TS IPOBEAECHUS IPYNIOBBIX U MHIUBUAYAIbHBIX
KOHCYJIbTaLMi
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634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 328 aym.
Ornucanue UMeIIerocs 000pyIOBaHUS:

- Komnbrotepnsie paboune craniuu (14 mr.);

- JleMoHcTpamoHHoe 000pyI0BaHME IS Tpe3eHTaNui (mpoek-Top 1 mT., 3kpan 1 mrT.);
- Ocuumnorpad GDS — 71022 (1 mit.);

- Usmeputens P2M-18 (1 mT.);

- 'eneparop curnana 33522A (1 wr.);

- Bomet™meTp g, GDM 8145 (1 mit.);

- Usmeputens P2M-04 (1 wt.);

- Araimmzatop criektpa CK4M-04 (1 m.);

- Ocuumnorpad mudposoit MS07104 (1 mrt.);

- MynstameTp tudposoit 34405A (1 mrT.);

- Uctounuk nuranuss GPD-73303S (1 mrt.);

- I'enepatop '3-14 (2 mt.);

- I'enepatop I'4-126 (1 wrt.);

- Usmeputens P2-60 (2 610ka);

- U3mepurens P5-12 (1 wr.);

- Usmeputenbras muaust P1-27 (1 mt.);

- Bextopusiii ananuzarop cursanos P4AM-18 (1 mr.);
- OMoOpHO-TIOBOPOTHOE YCTPOHCTBO (1 1mIT.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne I CAMOCTOSITe IbHON padoThI
Jns camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOpUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/pecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapwmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBarT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0OecIeueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIHMJAMU
OCYILIECTBIIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.
[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-

CornacoBaHa Ha noprane Ne 26449 15



4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaud yaeOHOM MHGPOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a1aHUA

1. MoXHO 111 c03/1aTh MAarHUTHOE T0JIE C pAacCIpeIeIEHHEM BEKTOpa MarHUTHOW MHIYKIMH

B = 5xx0+5y*y0 +5z°z0

a) 9TO IMOJIe MOXKET OBITh CO3/1aHO MOCTOSHHBIMU MarHUTaMH

0) Taxoe 1moJisi co3aTh HEBO3MOKHO

B) 3TO I10JIE MOKET OBITh CO3AaHO OOBEMHBIMH JIEKTPUUECKUMU 3apsSaaMHU

T') 3TO T0JIe MOXKET OBITh CO3/JAHO MOCTOSHHBIMH TOKAMHU

2. KakoB ¢puznyeckuit cmbica ypaBHeHust Makcpesuta divD =0

a) B 3a1aHHOM TOUKE €CTh UCTOUHUKH HIEKTPUUECKOTO MOJIS

0) Takoii Bu ypaBHEeHUsT MaKkcBeia CMbICIa HE UMEET

B) B 3a1aHHOI TOUKE €CTh CTOKHU 3JIEKTPUYECKOTO OIS

r) B 3a1aHH0i1 TOuKe HET HCTOYHUKOB AJIEKTPUUECKOTO OIS

3. Bexrop anexkrpomarHutHOro mnossg D=5x¢x0 +5y*y0. Onpenenuts oObEMHBIN 3apsi, cO3/ak0-
IIIUHA DTO THOJE.

a) 20 xi/m3

6) 10 x/m3

B) 5 xi/M3

r) 15 ki/m3

Kak n3MeHsATCs TOK IPOBOJMMOCTH U TOK CMELIEHUS , €CIU IPU TEX XK€ HAIPSHKEHHOCTSIX DJIEK-
TpoMarauTHoro noisi E u H mapamerpsl cpenpl - OTHOCUTENbHAS TUAJIEKTpUUEcKasl MPOHUIIAEMOCTh U
IIPOBOIMMOCTB CPEZBI G - YBEINYUTH B 4 pasza

a )TOK IPOBOJIMMOCTH HE U3MEHUTCS , TOK CMEILIEHUs, YBEIHUUUTCS B 2 pa3a

0 )TOK IPOBOAMMOCTH U TOK CMEILICHUS HE U3MEHSTCS

B) TOK ITPOBOJIMMOCTH M TOK CMEILIEHUs yBenuyarcs B 4 pa3a

I') TOK CMEILEHHs] He U3MEHUTCS, TOK POBOIMMOCTH YBEIMYHUTCA B 2 pa3a

4. KakoBa B3anMHas opueHTanus BekTopoB E, H n BomHOBOro Bekropa K B miockoit o1HOpogHON
BOJIHE

a) BCe TPH BEKTOpa B3aUMHO OPTOTOHAJIbHBI U 00PA3yIOT JIEBYIO TPOIKY BEKTOPOB

0) BCe TpH BEKTOpa B3aMMHO OPTOTOHAJIbHBI M 00pa3yloT MPaBylo TPOHKY BEKTOPOB

B) BekTophl E u H mapaniensHel, 06a BeKTOpa opTOroHanbHbI BeKTopy K

I') BCE TPH BEKTOpa MapaljiebHbl

5. Kak u3MeHHuTCS CKOPOCTh AJIEKTPOMAarHUTHOM BOJIHBI B (DEPPORNIEKTPUKE, €CIM MarHUTHYIO U
JUDJIEKTPUYECKYIO IPOHULIAEMOCTH CPEIbl YBEIMUNTD B UETHIPE pasa.

a) yBenuuutcs B 4 pasza

0) yMeHbIIUTCS B 4 paza

B) yMeHbIIUTCS B 16 pa3

I') OCTaHETCs] HEM3MEHHOMN
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6. Ha kakoil yroa noBepHETCs BEKTOP HANPSHKEHHOCTH NIEKTPUYECKOIO IOJIS JIEKTPOMArHUTHOM
BOJIHBI C KPYTrOBOM MOJISIpU3ALMEN TTPU MPOXOKIAECHUH paccTosHus (.1 M, ecii CKOpOCTh pacnpocTpaHe-
HUs BOJIHBI paBHa 3+10 8 M/c, a yacToTa konebanuit Bonusl f = 1 I'T

a) 90 rpan.

0) 360 rpan.

B)120 rpan.

r) 60 rpag

7. Ha rpanuny paszaena IByX AMAJICKTPUYECKUX Cpeld maaaeT moj yriioM bprocrepa snekrpomar-
HUTHAs BOJTHA, UMEIOIIasi IPaBYIO KPYroBYIO mossipu3anuio. Kakoit Oyaer monspu3aius oTpakeHHOM BOJI-
HBI

a) TUHEIHAsi TOPU30HTANIbHAS

0) mpaBast Kpyroas

B) JIeBasi Kpyrosas

T') TUHEWHAas BepTHKaIbHAs

8. BepTukansHO MOISIpU30BaHHAS 3JIEKTPOMArHUTHAS BOJIHA MAJA€T HA TPAHUILY pa3zelia ABYX -
AJEKTPHUKOB 1107 yriioM bproctepa. Kakum mipu a3Tom OyaeT kodhPuiueHT oTpakeHus

a) 1/2

6)0

B) 1

r) 1/3

9. Kak u3MmeHuTCsl TyOMHA TMPOHUKHOBEHHS 3JIEKTPOMArHUTHOTO TOJI B TPOBOMAIIYIO CpELy,
€CJIM MMPOBOAMMOCTD CPEJIbl G YBEJIMYUTCS B YETHIPE pasa

a) yBenuuurcs B 4 pasza

0) yMeHBIITUTCSA B 2 pa3a

B) YMEHBIINTCS B 4 pa3a

T') YBETUYHUTCS B 2 pasza

10.IIpn KaKMX COOTHOUICHUSI MEXIY MPOHUIIAEMOCTSIMH JBYX Cpell KOd(D(UIIMEHT OTpaXKeHUs OT
UX TpaHULbI pazaena Oyaer paseH 0

a) el=€2; pl u p2 - moOsie

0) ul/el ; p2/e2

B) el nl=g2s u2

r)ul =u2, el u €2 - moObie

11. Kakumu napamerpamMu HEOOXOIMMO pacrioyiarath IpH OINpeesIeHUH ONMMKHEH U anbHed 30H
n3inydeHus aunoiis ['epia

a) mapameTpaMu CpeJibl

0) BUIOM TIOJIAPU3AINH H3TydaTelIs

B) IJIMHOW BOJIHBI U3ITy4aTels

T') pa3MepoM U3TydaTess

12. B xakoM HampaBJIeHUU OTCYTCTBYET M3JyueHHE AMIONS ['epua, K KOTOpOMy MOZBEICHA MOII-
HOCTb CHUTHAJIa

a) BJIOJIb OCH JIUTIOJIS

0) MepIeHINKYISIPHO OCH JTUITOJS

B) 1OJ1 yIIioM 45 rpaj. K OCU AUMONS

T') BO BCEX HANPABICHUSIX U3JTyUYE€HUE CYIIECTBYET

13. KakoBa 0CHOBHasl BOJIHA IPSIMOYTOJIBHOI'O BOJTHOBOAA

a) H11

6) H10

B) E11

r) E12

14. B xakoM aquarna3oHe HaxXOAATCA paJuoBOIHBI yacToTor 15 MI'n

a) JUTMHHBIC BOJTHBI

0) cpeaHuE BOJHBI

B) KOPOTKHE BOJIHBI

T') METPOBBIE BOJIHBI
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15. Kakum 00pa3om yuuThIBaeTcs cPepuuHOCTb 3eMJIM MPU pacueTe 3€MHBIX pajnoTpacc C Hc-
MOJIb30BaHUEM UHTEPPEPEHITMOHHOU (HOPMYIIBI

a)C TIOMOIIBbIO TPUBEICHHBIX YTJIOB

0) ¢ MOMOIIBIO TIPUBEICHHBIX BHICOT

B) C IIOMOIIBIO SIKBUBAJIEHTHOIO paguyca 3emMiin

T') C IOMOIIBIO KpuTepus Pases

16.Kakoii u3 nmpuBeeHHbIX apameTpoB B hopmyse Llynelikuna- Ban-aep-Ilons Ha3piBaeTcs yuc-
JIEHHBIM PACCTOSHUEM P

ayp=2nr/\e
0)p=mnr/Le

B)p=4mnr/Ae
rnp=2er/in

17. Kak U3MEHHUTCS BBICOTA TOYKH OTPAKECHUS PAJAMOBOIHBI B MOHOC(hEpe MpU yMEHBIICHUH Ya-
CTOTBI PaIMOBOJTHBI

a) BBICOTA TOYKU OTPAKEHUS YBEITUIUTCS

0) BBICOTA TOYKH OTPAKEHUS YMECHBIITUTCS

B) BBICOTA TOUKH OTPAKECHUS OCTAHETCSI HEU3MEHHOM

') paauoBOJIHA TIPOHIET HOHOChEPY 0e3 OTpaKeHUs

18. Kakue BOJIHBI MOT'YT pacIpOCTPAHATHCS B IPSIMOYTOJILHOM BOJIHOBOZE

a)T-BomHBI

0) E-BonHbl 1 H-BOMTHEI

B) T-BonHbI 11 E-BOMTHBI

r) T-Bonubl U H-BoNHBI

19. BOnm3u rpaHuiibl pa3zena IByX Cpell 3a/1aHo cieayolnee pacupeaencHue Bekropa D :

D1=5 «x0 +5 *y0 mpu x > 0

Dl1=4 +x0+3 *y0 mpux <0

Kakwue 13 npuBeIeHHBIX YTBEPKICHUN BEPHBI

a) B OJTHOM M3 CpeJl MPUCYTCTBYET OOBEMHBIN 3apsiT

0) oaHa U3 cpex 00s3aTeIBHO AaHU30TPOITHA

B) B 00€HX Cpe/iax MPUCYTCTBYIOT OOBEMHBIC 3apsiabl

T') Ha TpaHUIIe pa3/elia CpeJl €CTh OBEPXHOCTHBIN 3apsijl

20. KaKk OpHEHTHPOBAH BOJHOBOM BeKTOp K OTHOCHTENHEHO BOJHOBOTO (DPOHTA IUIOCKOM IJIEKTPO-
MarHuTHOU BOJIHBI.

a) IEPIEeHIUKYISIPEH (PPOHTY BOJHBI

0) mapaneneH GpoHTY BOJIHBI

B) HampagJieH o yriaoM 60 rpaja K mIocKoCTH (POHTA BOJTHBI

I') HalpaBJIeH MO/ YoM 45 Tpaj K IUIOCKOCTH ()POHTA BOITHBI

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
. Onpenenenye EeKTPOMarHUTHOTO T10JIS
. BexTopsl 351eKTpHYEeCKOro nosis
. BexTOpbl MarHUTHOIO MOJIA
. 3akon Oma B nuddepeHnuanpHoi Gpopme.
. [lonusIii TOK
. Knmaccudukanus cpen, MarepruaabHble ypaBHEHUS
. YpaBHeHust MakcBesia B auddepeHunanbHoi 1 MHTErpanbHoi hopmax
. IlepBoe ypaBHeHHe MakcBeia: MOJHBIA TOK U MATHUTHOE TI0JIE
. Bropoe ypaBHenune Makcgemna: O000IIEHHBIN 3aKOH 3JIEKTPOMAarHUTHON UHYKIIUU
10. TpeTse ypaBHeHHE MakcBeia: IIEKTPUICCKOE TTOJIE U 3apsiIbl
11. YerBeproe ypaBHeHue MakcBesuta: HerpepbiBHOCTD TMHMI BekTOpa B
12. I'paHrYHBIE YCIIOBUS IS AIEKTPOMArHuTHOTO 1osisi. HopManbHble M TAHT€HIIMAIBHBIE COCTAB-
JISAIOIIKE BEKTOPOB IOJIA.
13. I'pannuHBIE YCI0BUS JUIsI HOPMAIBHBIX COCTABJISAIOIINX JIEKTPUYECKOTO MO
14. I'pannuHbIE yCIIOBUS AJI1 HOPMAJIBHBIX COCTAaBIISIFOIIMX MarHUTHOTO MOJIS

O 0 1IN DN B W~
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15. I'pannuHbIe yCII0BUS AJI TAHT€HIUAIBHBIX COCTABIISIFOIIMX MarHUTHOTO IOJIS

16. I'pannuHbIe YCI0BUS Ul TAHTEHIUAIBHBIX COCTABIIIOIIMX AIEKTPHUUECKOTO MOJIS

17. MoHOXpOMAaTHYECKHUE MOJISI, METOJ] KOMIUIEKCHBIX aMIUIUTY] .

18. YpaBHenuss MakcBeiia i rapMOHHYECKUX KoneOanuii. KoMIuiekcHbIe TPOHUIIAEMOCTH.

19. Jlemma Jlopeniia.

.20. IIpuHUMI IEPECTAHOBOYHOM JTBOMCTBEHHOCTH.

21. DHeprus 37IeKTPOMarHUTHOTO I10JIs

1.22. 3akon Jlxoymsi-JIeHIa 1 mpeBpaliieHne SHePriu

23.YpaBHeHue OanaHca SHEPTUU ISl AEKTpOMarHuTHOro noisi. Bexkrop IloitHTHHTA.

24. JIBm>KeHue SHEPTUU B AJIEKTPOMArHUTHOM I0JI€

25.YpaBuenue ['enbmronbia ans cpeasl 0e3 notepb. Ero pemenus. BoaHoBoe 4ncino U BOJIHOBOM
BEKTOp. OPOHT BOJIHBI.

26. YpaBHeHMss MakcBeinia AJis IJIOCKOM OJHOPOJHOW BOJHBI. B3aumHasi opueHTaIusi BEKTOPOB
OJISl ¥ BOJTHOBOT'O BEKTOpa B cpesie 6e3 morepb. BoinHoOBOE conmpoTUBIEeHNUE.

27 Ionspusanyst mI0CKON 3JIEKTPOMAarHUTHOM BOJIHBI.

28. DneKTpOMarHUTHBIE BOJIHBI B cpenax ¢ norepsamu. Koadduiment 3aryxanus.

29. BoaHOBOE YKCII0 B MOMIOMIAIOMIMX cpeaax. Bonnbl B quanekTpuke. Bonubl B mpoBogHuke. [1o-
BEPXHOCTHBIN AP PEKT.

30. HopmanpHOE najeHue MI0CKOM BOJIHBI HA TpaHuLly ABYX cpela. Dopmyisl @penens.

31. HaknonHoe najieHre MI0CKOM BOJIHBI Ha TPaHMILY ABYX cpeld. 3akoHbl CHemmmyca Popmysibl
®penens. Yron bprocrepa.

32..5IBneHre MOJHOTO BHYTPEHHETO OTPaKEHUA U €ro puMeHeHue. HeoqHopoaHbIe TIII0CKUE BOJ -
HBI.

33.. [loHATHE O HAMPABISIOMIUX CUCTEMaX. YCIOBUS pACHPOCTPAHEHUS SJIEKTPOMArHUTHBIX BOJIH
B HaNpaBIIONIMX cucTeMax. Kputnueckas yacToTa, AJIMHA BOJHBI B IMHUM NIepeaad, (pa3zoBas CKOPOCTb.

34 Knaccudukarus HarpaBIsieMbIX BOJH.

35..I1psAMOYTONIbHBIN METaUIMYECKUI BOIHOBOA. BonHel Tna E, UX XapakTEpUCTUKU U CTPYKTypa
TOJIS.

36. IIpssMOyrosbHBIN MeTauInYecKuid BOIHOBO. BosHbl THIa H, MX XapakTepUCTUKH U CTPYKTypa
TOJIS.

37. OcHOBHAas BOJIHA MPSMOYTOJILHOTO BOJIHOBO/IA, €€ XapaKTEPUCTUKH, CTPYKTypa MOJIsl U TOKOB.

38. Hakomienue sHeprun B o0beMe. Pe3oHaTop u Hampasistomas CTpyKTypa

39. PezonaHcHas yacToTa U 1OOPOTHOCTh OOBEMHBIX PE30HATOPOB

40.YpaBHenuss MakcBemna s o0nactu, coaepxkarieii uctouHukd. HeogHopomHbie BOJHOBBIE
ypaBHEHUS

41.2neKTpoaMHaMHYEeCKUE TOTEHIIMAJbI. Pellienre ypaBHEHUM 11 3JIEKTPOJUHAMUYECKUX MOTEH-
1[1aJIOB.

42. DneMeHTapHbIN JIEKTPUYECKUN U3ITy4YaTelb

43. MccnenoBanue mos 3aekTpuueckoro aumnods. [lone B 6mmkHel 30He

44. VccnenoBaHue moJjs ieKTpuyeckoro numods. [lone B qanpHeid 30He

45. IlonsTre sABNeHUs TUQPPAKIUHN 3JIEKTPOMArHUTHBIX BosH. [Ipubmmxenue [toiirenca-Kupxrodga
B ONMCAHUU siBJICHUs nudpakiuu. 30061 Openers.

46. O0nacTb MPOCTPAHCTBA, CYIIECTBEHHAs IIPH PACIIPOCTPAHEHUH PaMOBOJIH.

47. Knaccudukanusi MoelIel paaruoTpacc Hajl 3eMHON TTOBEPXHOCTHIO.

48. Ilone u3nmyuaTessi, MOAHATOrO HaJl MJIOCKOW MOBEpXHOCThIO0. MHTepdepenunonnas popmyna u
dbopmymna BeeneHckoro.

49. Yyet chepruuHOCTH 3eMIIH TIPH PaCPOCTPAHEHUH PATUOBOIH B 30HE OCBEIICHHOCTH. [IpuBe-
JIEHHBIE BBICOTHI.

50. PaccesiHue pasinoBOJIH LIEPOXOBATHIMU NTOBEpXHOCTIMU. Kputepuii Panes.

51. CrpykTypa noss u3aydeHHs] BEPTUKAIBHOTO JUITOJIS IPY HU3KO PACTIOIOKEHHBIX aHTEHHAX.

52. Pacyer BEpTUKaJIbHOW COCTABJIAIOLIEH OJI IIPU HU3KO PACIIONOKEHHBIX aHTeHHaX. DopMyna
[Iynerikuna-Ban-aep-Iloss.

53. PacnpocTpaHeHue pagvoOBOJIH MPU HU3KO PACHOJIOKEHHBIX aHTEHHAX HaJ HEOJHOPOAHOU
Tpaccoil. beperosas pedpakius.
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54. CoctaB u 3JIeKTpUYECKUE TapaMeTpsl Tponocdepbl. MHIEKC mpeIoMIIeHHS

55. PacnipocTpaHeHre BOJIH B IIABHO-HEOIHOPOJHOU cpere. SBneHue pedpakiuun. DKBHBAJICHT-
HBII paaunyc 3emun. Bunsl TponocdepHoii pedpakium.

56. Ctpoenue nonocdepsl. Puznueckue MPUIMHBI 00pa30BaHus B HOHOC(Eepe NOHU3UPOBAHHBIX
CJIOEB. DIEKTPUUECKHE apaMeTpbl HOHOC(HEPHI.

57. OTpakeHne U NMpeIoMIIeHUE PAMOBOJIH B HOHOC(]eEpe.

58. OcoOGeHHOCTH pacpOCTPaHEHHs PaJMOBOJIH PA3TUYHBIX IUATIa30HOB

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
WnTerpanbubie u quddepeHranbHble ypaBHEHUS JIEKTPOMarHeTu3mMa
OCHOBHBIE TEOPEMBI M IPUHLIUTIBI B TCOPUU TAPMOHHYECKHX TTOJIECH
IImockue OJICKTPOMArduTHBIC BOJIHBI B HCOTPAHUYCHHBIX CpEaax
['paHrUHBIC 3312491 AIICKTPOIUHAMUKH
3JICKTpOMaFHHTHBI€ BOJIHBI B HAIIPABJIAIOIUX CUCTEMAX U pE€30HATOpPax
N3nyueHne 371eKTpOMarHUTHBIX BOJTH. DJIEMEHTapHBIC H3ITy4daTelI
PacnipocTpanenue 351eKTpOMarHUTHBIX BOJTH BOJIM3HM TTOBEPXHOCTH 3€MIIH.
TpomnocdepHoe u nonochepHoe pacpocTpaHeHUE PaTUOBOTH

14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBanue oTpaXxeHUs JIEKTPOMAarHUTHBIX BOJIH OT IPAHULIBI pa3/elia IByX cpes
Hccnenosanue nuuuii nepenaun CBY auanasona
HccnenoBanue BiusiHUe 3eMJIM Ha U3Ty4€HUE AaHTECHH
HccnenoBanue 300 OpeHens U Tuppakiuy paarioBOIH

14.2. TpeGoBaHMS K OLIEHOYHBIM MATepHAaJIaM /1JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mun; ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuiie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 1O0NOTHUTENBHBIX OLICHOUHBIX @DopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCs MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
ciyxa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiiecTBeHHO ycTHas MpoBepKa

3peHus OIIPOC 10 TEPMUHAM (MHOUMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIe | [IpenMylecTBeHHO 1UCTaHIIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITENIbHBIE PaOOTHI, BOMPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunuenusMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOLIErocss HA MOMEHT IPOBEPKU

14.3. MeToanuyeckue peKOMeH/IAMM 110 OLIEeHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbsl H HHBAJIH/I0B
Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB IPEAYyCMAaTPUBACTCS J10-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:
- B IleyatHoi (opme;
- B IIeYaTHO! (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;
- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;
— METOJIOM YTEHHsSI aCCHCTEHTOM 3aJJaHusl BCIYX;
- Ipe0CTaBIEHUE 3aJaHUs C UCIIOIb30BaHUEM CYPIONIEPEBO/A.
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.HI/II_[aM C OrpaHUYCHHBIMH BO3MOXHOCTSAMU 300POBbA W HMHBAJIWIAM YBCIWNYHUBACTCA BPCMSA Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yYaroIIuXcsl MpeyCMaTprUBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tporneypa orieHUBaHUS PE3yJIbTATOB OOYUSHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JUCUHUIUIMHE TPEeIyCMaTpUBAET MpeAocTaBiIeHne nHdpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCIIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTPaHUYCHHBIMU BO3MOXXHOCTAMMU 30J0POBbSA U UHBAJIMJ0B IIPOLC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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