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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA TV CHUTIMHBI
JIEKTPOAMHAMHMKA H PacpoCcTPaHeHHe PaNOBOIH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT
Hampasnenue noaroroBku / cneruanbHoCcTh: 11.03.01 Pagnorexnuka
HanpaenenHocts (mpoduib) / cienuanu3anus: AyInoBU3yalbHas TeXHHKA
®dopma 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: TV, Kadeapa TejieBujaeHus U ynpanpjieHUs

Kypc: 2

Cemectp: 4

Y4eOus1ii man Habopa 2016 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 Jlexknuu 34 34 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 68 68 4acoB
5 CamocTosiTenbHas paboTa 148 148 4acoB
6 Bcero (06e3 sx3amena) 216 216 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 252 252 4acoB
7.0 7.0 3.E.

DKk3aMeH: 4 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 9 oT « 24 » 5 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
JouieHT Kadeaphl TEICBUACHUS 1
ynpasienus (TY) A. H. bynnakos
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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-
CTOTBI M aHTEHHbI, DJIEKTPOMArHUTHAsI COBMECTUMOCTh PAIUOAIEKTPOHHBIX CUCTEM.

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 AUCIUILTNHBI COCTaBIIsACT 7.0 3a4eTHBIX €AMHUIILI 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) 148 148
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 16 16
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 114 114
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18
Bcero (0e3 ax3amena) 216 216
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 252 252
3auetHbie Equnuib 7.0 7.0

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
= 5 G s 5 O s E
o, < < Qo 0 (=TI
= = O | mg & £
4 cemecTp
1 UnTerpanbhble u quddepeHnnaibHble 6 4 0 22 32 |OIIK-2
ypaBHEHUS AJIEKTPOMarHeTu3mMa
2 OCHOBHbIE TEOPEMBI U IPUHLIUIIBI B 2 0 0 12 14 |OIIK-2
TEOPUU TAPMOHUYECKUX TOJIEeH
3 Tlinockue >MeKTPOMAarHUTHBIE BOJIHBI B 4 2 0 20 26 |OIIK-2
HEOTPaHUYEHHBIX Cpeax
4 I'paHu4HBIE 3a]1a4M JICKTPOIMHAMUKHI 4 2 4 22 32 OIIK-2
5 DnexTpoMarHuTHbIE BOJIHBI B HAIIpaB- 4 2 4 22 32 |OIIK-2
JSIOUINX CUCTEMax
6 DieKTpOMarHuTHbIE KOJIeOaHUs B 2 2 0 6 10 | OIIK-2
00BEMHBIX pPE30HATOPaAX
7 I3ny4yeHue 3IeKTPOMarHuTHBIX BOJIH. 2 2 4 22 30 | OIIK-2
DJeMeHTapHbIe U3TydaTenn
8 PacripocTpaHeHHe 3JIeKTPOMarHUTHBIX 4 2 4 16 26 | 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 4 6 OIIK-2
JTMOBOJIH Pa3IMYHBIX AMANIa30HOB
Hroro 3a cemectp 34 18 16 148 216
Hroro 34 18 16 148 216
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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

[IpenmecTByronme qUCUUILIMHBI

1 MaremaTnka + + + + +

2 dusuka + + + + +

[Tocnenyromue TUCIUITITUHBL

1 PagnoaBromaTHKa + + + + + + + +

2 YcrpoiicTBa CBEPXBBICO-

g - - - - - + + + + +
KOHM 4aCTOTHhI 1 aHTCHHBI

3 DnekTpoMarHuTHas COB-
MECTHUMOCTD PaJIMOdJICK- + + + + + + +
TPOHHBIX CUCTEM

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIH
npeCcTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, 1 BUIOB 3aHS-

THH
§ Buner 3angaTait
= = ;
o S

] [+~

> y & s 8 DopMBbI KOHTPOJIS

E .

= = = g 2

S = = O

M =

OIIK-2 + + + + Ox3ameH, OtueT no Jabopa-

TOpHOH pabdoTte, Onpoc Ha
3aHATHAX, TecT

6. UHTepakTUBHBIC MeTOAbI U (JOPMBI OPraHU3anMU 00yUeHUs
He npenycmorpeno PVYII.

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbmune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a0OpaTOpHBIX padoT

3 =
3 =
Z 25
O
HaszBanus paznenos HaumenoBanue 1abopaTtopHbIX padboT 5 - S
5 2 g
= a2
a S 2
= S
4 cemectp
4 T'pannuHbIE 3a/1a41 HccnenoBanne oTpakeHHsl 3JEKTPOMATHUTHBIX BOJIH 4 OIIK-2
JIEKTPOAMHAMUKH OT TPaHHULIBI pa3iena AByX Cpea
Hroro
5 DneKTpoMarHuTHbHIE Uccnenosanne nunuii nepeaaun CBY nuanaszona 4 OIIK-2
BOJIHBI B HANPABJIAIOMMX | py o
cUCTEMax
7 3nyuyenue HccnenoBanue BausiHUE 3€MIIM HA U31yYEHUE aHTEHH 4 OIIK-2
OIIEKTPOMArHUTHBIX BOJH. |y
OneMeHTapHbIe
n3yyaTenu
8 PacnipocTpanenue HccnenoBanue 308 @peHens U 1uppakuuu paamo- 4 OIIK-2
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ANIEKTPOMAarHUTHBIX BOJH
BOJIM3M IOBEPXHOCTHU

BOJIH

Hroro 4
3emuIn.
Hroro 3a cemectp 16
8. IIpakTHYeckue 3aHATHA (CEMUHAPDI)
HanmMeHoBaHne NpakTUYECKUX 3aHATUH (CEMMHApOB) NpuBeaeHO B Tabuuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)
o L=
= 2 =
3 =
Z > 5
HasBanus pasnenos HaumeHoBaHMEe IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
2 ¥
> Sz
e e g
= S
4 cemecTp
1 UaTerpanbHbie 1 VYpaBHeHuss MakcBeia B UHTETpaJibHOU U quddepeH- 4 OIIK-2
muddepeHnnanbHbIe uanbHoN opmax. [1oTHBIN TOK M €r0 COCTaBISIO-
YpaBHEHHUS mue. MarepuaiibHble ypaBHEeHuUs. [ paHU4HbIE yCI10-
2JIEKTpOMarHeTu3Ma BUS JUIsl BEKTOPOB NIEKTPUUECKOIO U MAarHUTHOTO
nosst. PacyeT sHepreTnyecKkux XapakTepUCTHK K-
TPOMAarHUTHOTO IOJIS.
Hroro
3 [Inockue Brruncnenue napamMeTpoB MJIOCKOM 2JIEKTPOMATrHUT- OIIK-2
3JIEKTPOMArHUTHBIE HOM BOJIHBI, paclpOCTPaHSIONIEHCSl B HEOrpaHUYEH-
BOJIHBI B HBIX cpefax 0e3 moTepb, B Cpeax ¢ HOTEPSIMHU.
HCOTPAHMYCHHBIX CPEAX |1y 2
4 I'pannyHbBIC 3a]1a41 Brruucnenue ko3 GuimeHToB oTpakeHus U Ipoxo- 2 OIIK-2
ANIEKTPOIMHAMUKHI XKJEHHUs, yriia bprocTepa npu najgeHuy MiI0CKOM JeK-
TPOMArHUTHOM BOJIHBI HAa IPAHUILY pa3jesna JIByX Iu-
ANEKTPUUECKUX CPELL.
Hroro 2
5 DnexTpoMarHuTHbIE Brruncnenune xapakTepucTHK 3J€KTPOMArHUTHOTO 2 OIIK-2
BOJIHBI B HAIIPABJISIIOILUX | [IOJISl pa3IMYHBIX TUIIOB BOJIH B MPSIMOYTOJILHOM H
cUCTEMax BOJTHOBOJIE. BBIOOD MOTIepeyHbIX pa3MepoB sl OHO-
BOJIHOBOTO pekuMa paboThl BOJIHOBOJIA.
Hroro
6 DneKTpOMarHuTHbIE Brrunciienue pe30oHaHCHON YacTOTHI M JOOPOTHOCTH OIIK-2
KoJie0aHus B OOBEMHBIX | 00OBEMHBIX PE30HATOPOB.
pe3oHaropax Vroro 2
7 N3nyueHue Beluncnenue CTpyKTypsbl 10JIs, AUarpaMMbl HaIpaB- 2 OIIK-2
AJIEKTPOMArHUTHBIX BOJIH. | JIGHHOCTH, CONIPOTUBIICHUS U3JIY4EHHUSI 3JIEMEHTApPHO-
DneMeHTapHbIE 'O 3JIEKTPUUECKOr0 U3ITyyaTessl.
n3Jy4yaTenu Hroro
8 Pactipoctpanenue Pacuet o6mactu npocTpaHCcTBa, CYIIECTBEHHOM ISt OIIK-2

3NIEKTPOMArHUTHBIX BOJIH
BOJIU3Y TOBEPXHOCTHU
3eMIIH.

pacnpocTpaHeHUs paJuoBOIH. Briuncnenue Hanps-
KEHHOCTU 3JIEKTPOMArHUTHOTO I10JISL ITPU ITIOMOLIA
nHTepdepeHITnOHHON GopMybl, hopmynbl BBeneHcko-
ro, popmysnel Llyneiikuna-Ban-nep - [Tosns.
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Htoro

9 TpomocdepHoe u OneHka BIMSHUS TApaMETPOB TPorochepsl 1 HOHO- OIIK-2
HOHOC(EepHOe cdepbl Ha YCJIOBUS pacpOCTPaHEHUs PaJHOBOJIH pa3-
pacpocTpaneHnue JINYHBIX IUAIIa30HOB

pasivoOBOJIH Vroro 2

Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B

tabmune 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETSHIIUU
3 z 5
2 = =
) O =
Bunael camocrosTensHON = > 0
HasBanus paznenon =z o = @DopMbI KOHTPOJIS
6 ] = O
paboThI 4 s 2
=3 =
a <
= S
4 cemecTp
1 NnrerpanbHble U IToaroroBka K npaxkTu4e- 4 |OIIK-2 Omnpoc Ha 3ansTHsIX, Tecr,
muddepeHnnaibHbe CKHMM 3aHSTUSAM, CEMHHA- DK3aMeH
ypaBHEHUS pam
JNICKTpOMArHeTHsMa [TpopaboTka JIEKITMOHHOTO 18
MaTepuana
Hroro 22
2 OcHoBHBbIE Teopembl 1 | [IpopaboTKa JIEKITMOHHOTO 12 |OIIK-2 Onpoc Ha 3aHaTusx, Tecrt,
MIPUHIHUIIBI B TEOPUU Marepuaia OK3amMeH
FapMOHUYECKUX TOJICH
apMOHITICC one Hroro 12
3 ITmockme [ToaroroBka k mpakTuue- OIIK-2 Ompoc Ha 3ausTusx, Tecr,
3NIEKTPOMArHUTHbBIE CKUM 3aHATHUSAM, CEMUHA- DKk3aMeH
BOJIHBI B HEOTPAaHUUEHHBIX | paM
cpeaax [TpopaboTka TeKIHOHHOTO 16
MaTepuana
Hroro 20
4 I'paHnYHBIC 3a1a4U IToaroroBka K mpaxkTuye- 2 |OIIK-2 Omnpoc Ha 3aHsaTHAX, OT-
ANIEKTPOIUHAMUKHI CKHM 3aHATHUSM, CEMUHA- 4eT 110 JJabopaTopHoil pa-
pam 6ote, Tect, Dx3aMeH
[TpopaboTka JIEKIIMOHHOTO 16
MaTepuana
OdopmiieHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro 22
5 DnexkTpoMarHuTHbIE IToaroroBka K npaxkTu4e- 2 |OIIK-2 Omnpoc Ha 3aHsaTHAX, OT-
BOJIHBI B HAMIPABISIONIUX | CKUM 3aHSATHUSIM, CEMHHA- 4eT 1o 1abopaTopHoil pa-
cUCTEMax pam 6ote, Tect, Dx3ameH
[TpopaboTka JIEKITMOHHOTO 16
MaTepuana
OdopmieHre 0TYETOB 10 4
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JabopaTOpHBIM paboTam

Hroro 22
6 DneKTpOMarHuTHBIE IToaroroBka K mpaxkTuye- 2 |OIIK-2 Omnpoc Ha 3anaTHX, Tecr,
KoNeOaHus B OObEMHBIX | CKUM 3aHSATHUSIM, CEMHHA- DKk3amMeH
pe3oHaropax pam

[IpopaboTka JIeKIIHOHHOTO 4

MaTepuana

Hroro
7 N3nyuenue IToaroroBka K npaxkTuye- OIlK-2 Omnpoc Ha 3aHsaTHAX, OT-
AJIEKTPOMArHUTHBIX BOJIH. |CKUM 3aHSATHUSIM, CEMHHA- 4eT 110 J1JabopaTopHoil pa-
DneMeHTapHbIe pam 6ote, Tect, Dx3aMeH
My HatTen IIpopaboTka JIEKIIUOHHOTO 16

MaTepuaita

OdopmieHre 0T4ETOB IO 4

J1ab0paTOPHBIM paboTam

Hroro 22
8 Pacnipoctpanenue [ToaroroBka Kk mpakTuue- 2  |OIIK-2 Onpoc Ha 3anatusax, Ot-
AJIEKTPOMATHUTHBIX BOJIH | CKHM 3aHSATHIM, CEMHHA- YeT 10 JIAbopaTopHOii pa-
BOJIM3U OBEPXHOCTHU pam 6ote, Tect, Dx3ameH

MUIH.

Semn [TpopaboTka JIEKITMOHHOTO 10

MaTepuana

OdopmiieHne 0T4ETOB 1O 4

nabopaTopHbIM paboTam

Hroro 16
9 TponocdepHoe u [IpopaboTka JIEKIIMOHHOTO OIIK-2 Ompoc Ha 3ausTusx, Tecr,
nonocdepHoe MaTepuana DK3aMeH
pacnpocTpaHeHue Vitoro 2
paaroBOIIH
10 OcobennocTn [TpopaboTka JIEKITMOHHOTO 4 |OIIK-2 Ompoc Ha 3ansaTUsAX, Tecr,
pacrpocTpaHeHus Marepuaia DK3aMeH
PaZAMOBOJIH PA3IUYHBIX Vitoro 4
JIMana3o0HOB
Hroro 3a cemectp 148

[TonroroBka u ciaya sK3a- 36 DK3aMeH

MeHa
Hroro 184

10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OCHKH yCIIeBAeMOCTH 00y4a0uXcs

Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

11.1. banabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA

DneMeHTHl y4eOHOU
IEATeTLHOCTH

MakcuMabLHBIN
6amn Ha 1-y10 KT ¢
Hayajia ceMecTpa

MaxkcuMalILHBIN
0ar 3a mepuo
Mexay KT u 2KT

KOHCI CEMECTpa

MaxkcuManbHbIi
0aJut 3a mepuos Bcero 3a
Mexny 2KT u Ha ceMecTp
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4 cemecTp

Omnpoc Ha 3aHATHIX 8 8 14 30
OTuet no nmabopaTopHOii 10 10 20
pabote

Tect 6 6 8 20
Hrtoro makcumyM 3a nepu- 14 24 32 70
on

DK3aMeH 30
Hapacraromnm nrorom 14 38 70 100

11.2. IlepecyeTt 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIoOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMMbl OalIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY INpEJCTaBlIeH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aiios,

Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBrneTBOpHUTENIBHO)

3 (yZIOBJIETBOPHUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (Hey1oBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieYeHHue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. DnexTtpomuHaMHUKa M pPacIpOCTpaHEHWE paAvoBOIH: YdeOHoe mocobume / bokoB JI. A.,
Mangens A. E., 3amotrpunckuit B. A. - 2013. 410 c. [Dnexrponnsiii pecypc] - Pexum noctyma:
https://edu.tusur.ru/publications/3289, nara o6pamenus: 07.06.2018.
2. B.M. IlerpoB DnekTpoarHaMHKa U PACHPOCTPAHEHHUE PAJUOBONH: YUEOHUK /AJs BY30B.- M.:
lopstaast muaMs- Tenexom, 2007.-558 c. (100 5k3) (Hanuuue B 6nbamoreke TYCVYP - 100 5k3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. ®anproBckuii O.1. TexHUUECKASIICKTPOAUHAMUKA [DIEKTPOHHBIN pecypc] : Y4eOHUK st
By30B. — CII6. UzmarenbcBo «Jlamb», 2009. -432 c. [DnekTpoHHBId pecypc] - Pexum moctyma:
http://e.lanbook.com/view/book/403, nata o6pamenus: 07.06.2018.
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. DnexkrpoMarHUTHbIE MOJIs1 U BOJIHBI: COOPHUK 33/1a4 U yNpaXHEHUH JJIs CTYJEHTOB, 00y4aro-
IIMXCS MO HampaBieHUsAM MoAroroBku OakanaBpoB 11.03.02 (210700.62) «MH(pOKOMMYHHKALMOHHbIE
TEXHOJIOTUM M cHCTeMbl cBsizm», 11.03.01 (210400.62) «Pammorexnmka» u crneruanbHocTH 11.05.01
(210601.65) «PamnosnexkTpoHHBIE CHCTeMbI U KomIuiekcsly / Mannens A. E., bokos JI. A., Cokonosa XK.
M., Hanruna JI. W. - 2014. 185 «c. [Onexrponnsiii pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/4876, nara o6pamenus: 07.06.2018.

2. DOneKkTpoMarHUTHbIE MOJIA U BOJHBI: COOpHUK TECTOBBIX 3a7ay U BonpocoB / Manzens A. E.,
Cokonosa K. M., Ilanruna JI. M. - 2013. 375 c. [OnexrpoHHBli pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/3714, nata o6pamenus: 07.06.2018.

3. DrexkTpoaMHaMHUKa U PACIpOCTPaHEHHE PaJUOBOJIH: YUeOHO-METOANYECKOE TOCOOHE M0 Op-
TaHU3AIMH CaMOCTOSITENIbHON pabOThl CTYAEHTOB HarpaBieHus moarotoBku 210400.62 — «PannoTtexnu-
ka» / Mannens A. E., llapanrosuu C. H. - 2014. 51 c. [DnekTpoHHsIii pecypc] - Pexxum moctyna:
https://edu.tusur.ru/publications/4883, nara o6pamenus: 07.06.2018.

4. MWccnenosanue nunuil nepenaun CBY nuanazona: PykoBoacTBo k abopatopHoit pabote Juist
OaxanaBpoB HampasieHuil noarotoBku 210700.62 «HPOKOMMYHUKALMOHHBIE TEXHOJIOTHH U CHCTEMBI
cBs3u», 210400.62 «PagnorexHuka», cnequaiucToB HampasieHus noarotoBku 210601.65 «Panpuosnex-
TPOHHBIE CHCTEMBI U KOMIUIEKChDy / Mannens A. E., @areeB A. B., Hukudopos A. H., Cokonora X. M. -
2013. 24 c. [OnexrpoHHbIl pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3657, nara 06-
pamenusi: 07.06.2018.

5. MHccnenoBanue OTpayKeHUs AJIEKTPOMAarHUTHBIX OT IPAHMIIBI pa3ziena IAByX cpel: PykoBoacTso
K JabopaTopHoil paborte aiisa OakanaBpoB HampapieHUd moarotoBku 210700.62 «MHPpOKOMMYHUKAIIMOH-
HbI€ TEXHOJOTUU U cUCTeMBbI CBsi3m», 210400.62 «PanunoTexHuka», cCnelMallCcTOB HANpaBJICHUs MOJTO-
ToBKU 210601.65 «Paaunosnexkrponnsie cuctemsl U Komiuiekeb» / Mangens A. E., Ky I'. I'., Hukugopos
A. H. -2013. 17 c. [OnekrponHslii pecypc] - Pexxum nocryna: https://edu.tusur.ru/publications/3653, nata
obpamenus: 07.06.2018.

6. MHccnenoBanue BIusSHMS 3eMJIM Ha H3IydyeHHe aHTEHH: PykoBoACTBO K jabopaTopHOU
pabote / Mangens A. E., @ateeB A. B., Hukudopos A. H., Cokomnosa XK. M. - 2013. 15 c. [OnexTpoHHBI!
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3650, gara o6pamenus: 07.06.2018.

7. HWccnenoBanue 30H @penens u qudpakiuu paguoBosH: PykoBoacTBo k 1abopaTopHoii pabore
Juis OakanaBpoB HarpasiaeHui nmoaroroBku 210700.62 «MHPOKOMMYHHUKAITMOHHBIE TEXHOJIOTHH M CHCTE-
MBI cBsi3u», 210400.62 «PagnorexHuka», U CIEMAIMCTOB HampaBieHus noarotoBku 210601.65 «Paano-
ANIEKTPOHHbIE cucTeMbl U KomIuiekebl» / [llanruna JI. U. - 2013. 26 c. [DnexrponHslil pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/3642, nata o6pamenus: 07.06.2018.

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKHE MaTepUaIbl IJIsi CAMOCTOSTEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTa JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAaHUYCHHAM UX 37I0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliist I ¢ HApYIIeHUSIMU 3PeHusI:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MIPU(TOM.

JLJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

Jliis1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.

12.4. IlpodeccuonanibHbie 0a3bl JAHHBIX U HMH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. 1. Kpynueiimmii poccuiickuii HH(GOpMAIIMOHHBIN MOpTall B 00JaCTH HAyKH, TEXHOJIOTHH, Me-
JTUIIMHBI 1 00pa3oBaHus. www.elibrary.ru

2. 2. VundopmannoHHbIe, CIPAaBOYHBIE U HOPMATUBHBIE 0a3bl JAHHBIX
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3. https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHA T

JlabopaTtopust MUKpOBOJIIHOBOIM TEXHUKHU

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHHS 3aHATHH MPAKTUYECKOTo TUIA, ydeOHas ayIuTOpHs Uil IPOBEICHHS 3aHATHI T1a00paTOpHOTO THIIA,
yueOHas ayTUTOpHsI AJIsl TPOBEJACHUSI 3aHATHI CEMUHAPCKOTO TUIIA, TOMEIIEHHE ISl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJIHEHUS KYPCOBBIX padOT), MOMEIIEHUE ISl TPOBEICHUS TPYIIIOBBIX U WHIMBHIYATbHBIX
KOHCYJIbTalMI

634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 328 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- KomnbrotepHseie paboune cranumu (14 mr.);

- lemoHcTpanioHHoe 000pyIoBaHue ISl Mpe3eHTaui (mpoek-top 1 mrT., skpa 1 mr.);

- Octmnorpag GDS — 71022 (1 mrT.);

- Usmeputens P2M-18 (1 mT.);

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

- Bomer™meTp g, GDM 8145 (1 mit.);

- Usmeputens P2M-04 (1 wt.);

- Arammmzatop ciektpa CK4M-04 (1 m.);

- Ocummnorpad mudposoit MS07104 (1 mwt.);

- MynetameTp mudposoit 34405A (1 mrT.);

- Uctrounuk nutanus GPD-73303S (1 wmrt.);

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

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

- Usmeputens P2-60 (2 610ka);

- Usmepurens P5-12 (1 wr.);

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

- BexTopusiit ananuzarop cursanos P4AM-18 (1 mr.);

- OnopHO-TTOBOPOTHOE YyCTpOHCTBO (1 1mIT.);

- Kommutekt crienmanusupoBanHoi yueOHON MebOenu;

- PaGouee mecto npenogaBarens.

[IporpamMmMHoe obecnieueHue:

— Google Chrome

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

13.1.3. MaTepuajibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JJadoOpaTOpHbIX padoT
Jlaboparopusi MUKPOBOJIIHOBOM TEXHUKH
yueOHas ayuTOpUs JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHATHI MPAKTUYECKOTO TUIA, ydeOHas ayIuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOTO THIIA,
yueOHas ayTUTOpHsI JJIsl IPOBEJACHUSI 3aHATHII CEMUHAPCKOro TUIIA, TOMEIICHHE ISl KypCOBOIO MPOEKTHU -
poBaHuA (BBIHOJIHGHI/ISI KYpPCOBBIX pa60T), IMOMCIICHUEC JIA MPOBCACHUA T'PYIIIIOBBIX U MHAWBUAYAJIbHBIX
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KOHCYJIbTaLMi
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuna, 1. 47, 328 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:
- Komnstotepubie paboune cranuuu (14 mrt.);
- JleMoHCTpaIMoHHOE 000pyI0BaHHUE Ul Ipe3eHTaIui (poek-Top 1 mT., okpaH 1 mrT.);
- Ocmmmnorpadg GDS — 71022 (1 mT.);
- U3smeputens P2M-18 (1 mrt.);
- I'eneparop curnana 33522A (1 mrT.);
- Bonmermetp tug. GDM 8145 (1 mr.);
- Usmeputens P2M-04 (1 m.);
- Anammszatop criekrpa CK4M-04 (1 wr.);
- Ocmmmnorpad nudposoit MS07104 (1 mT.);
- Mynstumetp mudposoit 34405A (1 mr.);
- Uctrounuk utanus GPD-73303S (1 mt.);
- I'eneparop 1'3-14 (2 wrt.);
- I'eneparop I'4-126 (1 mrT.);
- Usmepurens P2-60 (2 Groka);
- Usmeputens P5-12 (1 mT.);
- U3meputenbuas iunust P1-27 (1 wit.);
- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mt.);
- OnopHO-NOBOPOTHOE YCTPOUCTBO (1 1IT.);
- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmMHoe obecrnieueHue:
— Microsoft Office 2010 u ke
— PTC Mathcad 15

13.1.4. MarepuajibHO-TEXHMYECKOE U IPOrPaAMMHOe odecreyeHue IS CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MeOelb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre TUCHUIITHHBI VIS JIMI ¢ OTPAHHYECHHBIMU
BO3MOKHOCTIAMMU 3IIOpOBbSI N UHBAJINIA0B
OcBO€HUE NUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 3/10POBbSl U HWHBAIHWJAMU
OCYIIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB OOYUEHHUS OOIIETO U CIICIIMAIbHOTO Ha3HAUCHUSI.
[Tpu 3aHATHAX ¢ OOYUYAIOLUMHUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCTIOIb30BaHHE 3BYKO-
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YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMaIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylIeHUEeM Cyxa, 000pyJI0oBaHa KOMIBIOTEPHOW TEXHUKOM, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus

1. MoXHO 111 cO3/1aTh MAarHUTHOE I0JIE C PACIPEAECIIEHNEM BEKTOPAa MarHUTHOW MHAYKIMH

B = 5x*x0+5y°y0 +5z°z0

a) ATO 10JIe MOXKET OBITh CO3JaHO MOCTOSHHBIMU MarHUTaMH

0) Takoe MoJIs CO3/1aTh HEBO3MOKHO

B) 9TO MOJI€ MOXKET OBITh CO3/1aHO O0BEMHBIMU IIEKTPUUECKUMU 3apsiIaMU

T') 3TO MOJIE€ MOXET OBITh CO3/1aHO MOCTOSHHBIMHU TOKaMH

2. KakoB ¢uznueckuii cmbicn ypaBHeHus Maxkcsesuia divD =0

a) B 3ayiaHHO# TOYKE €CTh MCTOUYHUKH JIEKTPUICCKOTO TTOJISI

6) Takoii Bua ypaBHeHHs MakcBesuia CMbICIIa HE UMEET

B) B 3aaHHOM TOUKE €CTh CTOKH 3JEKTPUYECKOTrO MO

r) B 3aaHH0# TOUKe HET HCTOYHUKOB AIIEKTPUYECKOTO MO

3. Bektop anekrpoMarHuTHOro moyis D=5x+x0 +5y°y0. Onpenenuts 0ObEMHBIN 3apsi, CO3IAI0-
LU 3TO MOIJIE.

a) 20 xi/m3

0) 10 kn/m3

B) 5 ki/M3

r) 15 k/m3

Kak u3MeHsTcst TOK IpOBOJMMOCTH U TOK CMEILLEHHUS , €CIIU MPU TeX e HAIMPSHKEHHOCTSIX AJIeK-
TpoMarauTHoro nois E u H mapamerpel cpenpl - OTHOCUTENbHAS IUAJIEKTpUUECKasl IPOHUIAEMOCTD U
MIPOBOJIMMOCTH CPEbI G - YBEIUYHUTH B 4 pasza

a )TOK IIPOBOJIMMOCTH HE U3MEHUTCS , TOK CMEILIEHUS, YBEIUUNUTCS B 2 pa3a

0 )TOK MPOBOJIMMOCTH U TOK CMEIICHHS HE N3MEHSATCS

B) TOK MPOBOIMMOCTH M TOK CMEIIIEHUS yBenuvarcs B 4 paza

') TOK CMEILIEHUSI HE U3MEHUTCSI, TOK MPOBOJUMOCTH YBEJIUYHUTCS B 2 pa3za

4. KakoBa B3anMHas opueHrauus Bektopos E, H u BonHoBoro Bextopa K B 11ockoil oqHOpoJHOM
BOJIHE

a) BCE TPU BEKTOpPa B3aUMHO OPTOTOHAIBHBI U 00Pa3yIOT JIEBYIO TPOWKY BEKTOPOB

0) Bce TpH BEKTOpa B3aMHO OPTOTOHAJIBHBI U 00pa3ylOT MPaByl0 TPOMKY BEKTOPOB

B) BekTopsl E u H mapannensHsl, 06a BEKTOpa OpTOroHaabHbI BeKTopy K

T') BCE TPU BEKTOpa MapaijiesIbHbI

5. Kak M3MEHUTCSI CKOPOCTh 3JEKTPOMArHUTHON BOJHBI B (DEPPOIIEKTPUKE, €CITU MarHUTHYIO U
JTURJIEKTPUYECKYIO IPOHUIIAEMOCTH CpEJibl YBEIHUUTh B UETHIPE pasa.

a) yBenuuurcs B 4 pasza

0) ymeHbLINTCS B 4 pa3a

B) YMEHbIIUTCS B 16 pa3
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I') OCTAHETCSl HEU3MEHHOU

6. Ha kakoii yroia noBepHETCA BEKTOP HAMPSIKEHHOCTH AJIEKTPUUYECKOTO OIS SJIEKTPOMAarHUTHOM
BOJIHBI C KPYroBOW MoJisipyu3anued mpu npoxoxaeHuu paccrossHust 0.1 M, eciu cKopocTh pacrnpocTpaHe-
HUs BOJHBI paBHa 3+10 8 M/c, a yactora konebanuii BomHbl f =1 [T

a) 90 rpan.

6) 360 rpa.

B)120 rpan.

r) 60 rpaxg

7. Ha rpanuny pasnena AByX AUDJIEKTPUYECKHUX Cpel MaJaeT Moj yriIoMm bprocrepa snekrpomar-
HUTHAs BOJIHA, HMEIOIIasi MPaByro KPYyropyio nossipusanuio. Kakoit Oyaer nonsipusaus oTpaskeHHOM BOJ-
HBI

a) TUHEIHasi TOpU30HTANIbHAS

0) mpaBasi Kpyroas

B) JIeBasi Kpyrosas

T') TUHEWHAS] BEpTHKAIbHAS

8. BepTukanbHO MOISIpU30BaHHAs 3JIEKTPOMarHUTHas BOJIHA MAJAeT HA TPaHUILy pa3zesnia ABYX JH-
ANIEKTPUKOB o1 yriioMm bproctepa. Kakum npu 3Tom Oyaer KodpGHUIUEHT OTpakeHus

a)1/2

6)0

B) |

r) 1/3

9. Kak m3MmeHuTCs niIyOMHA MPOHMKHOBEHUS 3JIEKTPOMATHUTHOIO MOJII B MPOBOISALIYIO CPELy,
€CJI TPOBOAMMOCTH CPEJIbl G YBETUUUTCS B YETHIPE pas3a

a) YBEJIUYUTCSA B 4 pasza

0) yMeHbIIUTCS B 2 pa3a

B) YMEHBIIHUTCS B 4 pasza

I') yBEJIIMUUTCS B 2 pas3a

10.IIpu kakuX COOTHOIICHHS MEXAY MPOHUIAEMOCTSAMHU ABYX cpell Ko3(h(UIMEHT OTpaskeHUsl OT
UX TpaHMLIbI pa3zaena Oyaer paseH 0

a) el=¢e2; ul u p2 - moObie

0) nl/el ; u2/e2

B) el =2+ u2

r)ul =p2, €l u &2 - moOsie

11. Kakumu mapameTpamMu HEOOXOIUMO pacroyiaraTh MPU ONPEICIICHUH OMMKHEW W TallbHeH 30H
usnyudeHus aumnons [epra

a) mapaMeTpaMH CpeIbl

0) BUIOM TIOJISIPU3AIUH H3ITYqaTeIsI

B) JIJIMHOW BOJIHBI U3JTydaTess

I') pa3MEPOM HU3JIy4aTelis

12. B kakoM HampaBJI€HUHM OTCYTCTBYET M3JydeHHE IuIois ['epia, K KOTOpOMY MOABEIECHA MOIII-
HOCTh CUTHAJIA

a) BIOJIb OCH JTATIOJNS

0) MepIeHIUKYISIPHO OCH JTUTIONS

B) TIOJT yIJIOM 45 Tpaj. K OCU AUMONS

') BO BCEX HAIPaBJICHUIX U3ITYYEHUE CYIIECTBYET

13. KakoBa ocHOBHasi BOJIHA IPSIMOYTOJIBHOTO BOJIHOBOJIA

a) H11

6) H10

B) E11

r) E12

14. B kakoM auana3oHe HaXoAsATCs paauoBoOJHbI yacToTon 15 MI'ng

a) JNTMHHBIE BOJIHBI

0) cpenHuE BOJTHBI

B) KOPOTKHE BOJTHBI

CornacoBaHa Ha noprane Ne 29869 17



I') METPOBBIE BOJIHBI

15. Kakum 006pa3oM y4duThIBacTCS CEPUYHOCTD 3€MJIM TPHU pacueTe 3€MHBIX PaJUOTPACC C HC-
N0JIb30BaHUEM HHTEP(PEPEHITNOHHON (POPMYIIBI

a)C MOMOUIbIO TPUBEIECHHBIX YIJIOB

0) C MOMOIIBIO TPUBEACHHBIX BHICOT

B) C IMOMOIIBIO SKBUBAJIEHTHOTO paauyca 3emMiin

I') ¢ IOMOILBIO KpuTepus Panes

16.Kako¥i u3 npuBeneHHbIX mapaMeTpoB B popmyne [lyneitkuna- Ban-nep-Ilons Ha3piBaeTcst ymc-
JICHHBIM PACCTOSIHUEM P

a)p=2nr/Ae
0O)p=mnr/hie

B)p=4nr/Ae
r)p=2er/Am

17. Kak u3MEHHUTCs BBICOTA TOUYKHM OTPa)KE€HHsI paJMOBOJIHBI B HOHOC(Epe NMpH yMEHBLIEHUN Ya-
CTOTBHI PaJMOBOJIHBI

a) BBICOTA TOYKH OTPAKEHUS YBEIUUUTCSA

0) BBICOTA TOUKH OTPAKEHHS YMEHBIIUTCS

B) BBICOTA TOUKHU OTPAXKEHUS OCTAHETCS HEM3MEHHOM

T') paauoBOJIHA MPOIAET HOHOC]epy O6e3 OTpakeHUs

18. Kakue BOJIHBI MOTYT pacipOCTPAHATHCS B MPSAMOYTOJIBHOM BOJIHOBO/IE

a)T-BomHBI

6) E-Boubl u H-BoMHBI

B) T-BonHbI 1 E-BOMHBI

r) T-BoHBI 1 H-BOMTHBI

19. BOnu3u rpaHmiibl pa3ziena aByX Cpel 3aJ1aHo ClleAylollee pacupeaeneHue Bekrtopa D :

D1=5 *x0 +5 *y0 npu x > 0

DI1=4+x0+3 «y0 mpux <0

Kakue u3 npuBeneHHBIX YTBEPKICHHUI BEPHBI

a) B OJHOM M3 cpeJl MPUCYTCTBYET OObEMHBIN 3apsiT

0) onHa U3 cpen 00s3aTeTLHO aHU30TPOITHA

B) B 00eux cpefax MPUCYTCTBYIOT OOBEMHBIE 3apsiibl

I') Ha TPaHUIIe pa3/iena Cpell eCTh MOBEPXHOCTHBIN 3aps]

20. KaKk OPHEHTUPOBAH BOJIHOBOW BeKTOp K OTHOCHTENIHHO BOJHOBOTO ()pOHTA IIOCKOM 3JIEKTPO-
MarHUTHOM BOJIHBI.

a) MEPIEeHAUKYISIpEeH (PPOHTY BOJIHBI

0) mapasuieneH GpoHTY BOJHBI

B) HampasJjeH noj yrioM 60 rpaj K IIOCKOCTH (PPOHTA BOJIHBI

I') HalpaBJIEH MO/ YIJIOM 45 rpaj K INIOCKOCTH ()POHTA BOIHBI

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
. Onpenenenne 3IeKTPOMArHUTHOTO TIOJIS
. BEKTOpBI 271EKTPUUECKOTO MOJIS
. BekTopbl MarHuTHOTrO MO
. 3akoH Oma B nuddepenunanbHoil opme.
. ITonHbI TOK
. Knaccugukanus cpen, MatepranbHble YpaBHEHUS
. YpaBHenust MakcBesuia B quddepeHnaibHON U HHTErpaJibHOM opmax
. IlepBoe ypaBHeHrne MakcBeia: OJIHBINA TOK U MAarHUTHOE I10J1€
9. Bropoe ypaBuenune Makcpemia: O000IeHHBIN 3aKOH 3JIEKTPOMAarHUTHOW WHIYKITUN
10. Tperbe ypaBHeHHnEe MakcBeia: JJIEKTPUUECKOE MOJIE U 3apsi bl
11. YerBepToe ypaBHeHHe MakcBesuia: HerpepbiBHOCTD TuHMI BekTOpa B
12. I'paHnuHbIE YCIOBUS U1l 2JEKTPOMArHuTHOTO 1oJisi. HopmasibHbIE ¥ TaHT€HIIMAJIBHBIE COCTaB-
JISOLIME BEKTOPOB IMOJIS.
13. I'pannuHbIE yCIIOBUS AJI1 HOPMAJIBHBIX COCTABIISIFOIIMX 3JIEKTPUUECKOTO MOJIS

0N LN~ W~
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14. I'pannuHbIE YCIOBUS UIsl HOPMAJIBHBIX COCTABJISIOIMX MAarHUTHOTO MOJIS

15. I'pannuHbIE YCI0BUS JUIsl TAHTEHIUAIBHBIX COCTABIISFOIINX MATHUTHOTO MOJIS

16. I'pannuHbIE YCIOBUS ISl TAHT€HIUAIBHBIX COCTABIISIOMINX IEKTPHUUECKOTO MOJIS

17. MoHOXpOMaTHYECKHUE TTOJISI, METOJT KOMITJIEKCHBIX aMIUTATY]I .

18. YpaBHenuss MakcBeiia Ui rapMOHHUECKUX Konebanuil. KoMIuiekcHbIe MPOHUIIAaeMOCTH.

19. Jlemma Jlopenua.

.20. IlpuHUMI TepecTaHOBOYHON JBOMCTBEHHOCTH.

21. DHeprust 31EKTPOMArHuTHOTO MOJIS

1.22. 3axon [Ixoyns-JIeHIa 1 IpeBpaieHue SHeprun

23.YpaBHeHue OanaHca YHEPTUH IS AJICKTPOMAarHuTHOTO nojsi. Bekrop [loiiHTHHTA.

24. JIBUyKEHNE SHEPTUU B JIEKTPOMAarHUTHOM I10J1€

25.YpaBuenue ['enpmrombiia ais cpenbl 6e3 morepsb. Ero pemenns. BoaHOBOE 4HMCIO B BOTHOBOM
BEKTOp. OPOHT BOJIHEI.

26. YpaBHeHus: MakcBeiia Juisl TNIOCKOM OJHOPOJHOM BOJIHBI. B3amMmHasi opreHTanusi BEKTOPOB
10JIs1 U BOJTHOBOTO BEKTOpPA B cpezie Oe3 noTepb. BoHoBoOe conpoTuBieHuE.

27 Ilonsgpuzanust mIOCKOW 3JIEKTPOMArHUTHOW BOJIHBI.

28. DneKTpOMarHuTHBIE BOJIHBI B cpefax ¢ norepsiMu. Ko duument 3aryxanusi.

29. BoyiHOBOE YKCIIO B MOMIOMIAIONIMX cpenax. BomHbl B nuanexktpuke. BoiaHbl B ipoBoaHuke. [1o-
BEPXHOCTHBIN dPEKT.

30. HopManbHOE masieHue MmI0CKOM BOJHBI Ha TpaHMIly IBYX cpea. Dopmyiiel OpenHens.

31. HaxsioHHO€E najzieHue MJIOCKOM BOJHBI HA TpaHMIy ABYX cpen. 3akoHbl CHemmyca @opmyiisl
®penens. Yron bprocrepa.

32..51BneHne NOJHOTO BHYTPEHHETO OTPaKEHUs U ero npuMeHenue. HeonHoponHble miaockue Boj-
HBI.

33.. IloHaTHE O HANPABISIONIMX CUCTEMAaX. YCIOBUS PAaCHpPOCTPAHEHUS 3JIEKTPOMArHUTHBIX BOJIH
B HaNpaBISIONMX cucTtemMax. Kpuruueckas 4actoTa, JUIMHA BOJIHBI B IMHUM Tiepeadu, (pa3oBasi CKOPOCTb.

34.Knaccuduxanus HarpapasieMbIX BOJH.

35.. IlpaAMOyronbHbIN MEeTAUIMYECKU BOITHOBOI. BosHbl Ta E, nX XapaKTEepUCTUKHU U CTPYKTYpa
OJISI.

36. [IpaMOyronbHbBIN METAINTMYECKU BOJTHOBO. BonHbl Tna H, X XapaKTEpUCTUKHU U CTPYKTypa
OJISI.

37. OcHOBHAas BOJIHA MPSMOYTOJIBHOTO BOJIHOBO/IA, €€ XapaKTEPUCTUKH, CTPYKTYpa MOJIS U TOKOB.

38. Hakoruienue sHepruu B o0beMe. Pe3oHatop v Hampasisionas CTpykTypa

39. Pe3oHaHCHas yacToTa ¥ TOOPOTHOCTH OOBEMHBIX PE30HATOPOB

40.YpaBuenus MakcBemta i o0NacTH, cojeprkalleid MCTOYHUKM. HeomHopoaHble BOTHOBBIE
YpaBHEHUS

41.OnekTpoagHAMUYECKUE MOTEHIIMaNbL. Pellienrne ypaBHeHUM 1Sl 3JIEKTPOIMHAMUYECKUX TTOTEH -
L[1aJIOB.

42. DneMeHTapHbIN AIEKTPUUECKUI U3ITydaTeb

43. UccnenoBanue moJs dyeKTpudeckoro aumoss. [lone B OmmkHE#R 30He

44. Hccnenosanue noss anekTpuueckoro aunods. [lone B nanpHel 30He

45. Tlonsarue siBineHus AUGpaKIuy dIEKTPOMAarHUTHEIX BoH. [Ipubmmkenne [oirenca-Kupxroda
B OMHCAHUU sIBTICHUS nudpakuuu. 30H6I OpeHens.

46. O0nacTh MPOCTPAHCTBA, CYIIECTBEHHAS TIPU PACIIPOCTPAHCHUH PATHOBOJITH.

47. Knaccuduxanus Moaese paguoTpacc HaJl 3 MHOH MTOBEPXHOCTBIO.

48. Tlone uzmyyaresns, MOAHATOTO HA/ TUIOCKON MOBEepXHOCTHIO. MHTEpdepeHnnonnas dhopmya u
dopmyna Beenenckoro.

49. Vder chepuyHOCTH 3eMIIA TIPU PACTIPOCTPAHEHUN PATMOBOJIH B 30HE OCBEIICHHOCTH. [IpuBe-
JIEHHBIE BBICOTHI.

50. Paccesnue paaroBOJIH IEPOXOBAThIMU TOBEpXHOCTAMU. Kputepuii Panes.

51. CrpykTypa nosst u3y4eHus] BEPTUKAIBHOTO JUTIOJIS MPU HU3KO PACTIONOKEHHBIX aHTEHHAX.

52. PacueTr BepTUKAIbHON COCTABISAIONIEH MOJIS MPU HU3KO PACIIOIOKEHHBIX aHTEHHaX. @opmyna
[Tynetixkuna-Ban-nep-Ilomns.

53. PacnpocTpaHeHue paavoOBOIH IMPU HU3KO PACHOJOKEHHBIX aHTEHHAX HaJ HEOJHOPOIHOM
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Tpaccoil. beperoBas pedpaxiusi.

54. CocTaB u 3JEKTpUIECKUE MTapaMeTpsl Tponochepsl. MHIEKC nmpenoMiIeHus

55. PacnpocTpaHeHue BOJH B IJIABHO-HEOTHOPOAHOW cpene. SIBneHue pedpaximn. DKBUBAJICHT-
HBIN paguyc 3emiun. Bunbr TponocdepHoit pedpakiuu.

56. Ctpoenue nonocgepsl. Ousnueckre NPpUINHBI 00pa30BaHMsI B HOHOC(HEpe HOHM3UPOBAHHBIX
CJI0€B. DJIEKTPUYECKHUE MTapaMeTpbl HOHOC]EPHI.

57. OTpaxeHue 1 MpeJoMIIEHUE PaJMOBOJIH B HOHOC]eEpe.

58. OcobeHHOCTH pacIpPOCTPaHECHUSI PATUOBOIH PA3IMYHBIX JTHAITa30HOB

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
Wuterpanbuble u auddepeHnnaibable ypaBHEHUS YIIEKTPOMarHeTu3mMa
OCHOBHBIE TEOPEMBI U TIPUHIIMITEI B TEOPHH TAPMOHUYECKHX TTOJICH
[T1ockue 371eKTpOMarHuTHbBIE BOJIHBI B HEOIPAaHHMUEHHBIX CPEaax
['paHMYHBIC 3312491 AIIEKTPOTUHAMHUKH
ONeKTpOMarHUTHbIE BOJIHBI B HANPABIIAIOLIMX CUCTEMax U Pe30HATOpax
W3nydyeHune 3JeKTpOMarHUTHBIX BOJTH. DJIeMEHTapHBIC U3ITyqaTeln
PacnpocTpaneHue >1eKTpOMAarHUTHBIX BOJIH BOJIM3H OBEPXHOCTH 3EMIIH.
Tponocdeproe u noHochepHoe pacpocTpaHeHHE paTuOBOIH

14.1.4. Tembl 1a60paTOpHBIX padoT
HccnenoBanne oTpakeHUst 3JIEKTPOMArHUTHBIX BOJIH OT TPAHULIBI pa3jiesia ABYX Cpell
Uccnenosanue nunuit nepenaun CBY nuanazona
HccnenoBanue BiausiHUE 3eMIIM HA U31y4EHUE aHTEHH
UccnenoBanne 300 @penens u nudpakiiuu paauoBOH

14.2. TpeOoBaHUA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAIUIOB

KaTeropI/m BI/I)II)I JOIIOJIHUTCIIBHBIX OIICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
o6yqa}01u1/1x051 MaTrcpualioB PE3YyJIbTATOB O6yquH${

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C HapymeHuIMHU
ciyxa

C mapymenusmu | CobecenoBanue o Bompocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IPOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMyIecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUChbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:
- B IeyaTHou (opme;
- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;
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- NPEOCTABJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBbHBIE BOMPOCHL. /11 TaKMX 00y4arommxcs MpeaycMaTpUBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHUS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

— IPEe/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa orneHUBaHUS PE3yNIBTATOB OOYYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE MPEIyCMaTPUBACT MPEIoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAaHMYCHHUSAM HX 3[JOPOBBS U BOCHPUATHS HH)OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMH 3PeHust:

— B (hOpMe IITEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM MIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJ1s1 1M1 ¢ HAPYUIEHUSIMHM OTIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

[Tpy HEOOXOMMMOCTH IS JIUIT C OTPAaHUICHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M HHBAIUAOB TIPOLIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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