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7 Bcero (0e3 sx3amena) 108 108 4acoB
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1. leau u 3agauM AUCHUINIUHBI:

Lenpto mnpenonaBaHusi IUCHUUILIUHBI «DJEKTPOJAUHAMHKA M PACIPOCTPAHEHHUE PATUOBOIHY»
SIBJISICTCS. OCBOCHHE CTYJACHTAMH OCHOB TEOPHH JJICKTPOMATHUTHOTO TIOJS M €€ PaJIuOTEXHHYECKHUX
MPUIOKEHUH, BKJIIOYas 3aKOHOMEPHOCTU PACTIPOCTPAHEHUsI PAJMOBOJIH B PA3JIMUHBIX CPellax,B JHMHHUSIX
nepeaadu JIEKTPOMArHUTHON SHEPTHH.

OCHOBHBIMHU 3a7]a4aM¥ WU3YYCHHUS IUCIHUILTUHBI SBISIOTCS (POPMHUPOBAHUE Y CTYIACHTOB 3HAHUIA,
HaBBIKOB U YMEHUH, MTO3BOJISIONINX BBISBIISTH €CTECTBEHHO-HAYYHYIO CYIITHOCTH MTPO0IeM, BO3HUKAFOIINX
B X0/ MPOQECCHOHATBHOU NEATEIbHOCTH, MPUBIEKATh JJISI WX PEHICHHUS COOTBETCTBYIOIIMHA (PU3UKO-
MaTeMaTH4YeCKuid  ammapar;  (GOpMHpOBaHHME Yy  CTYJICHTOB  HAaBBIKOB  aHajgu3a  0a30BBIX
ANIEKTPOJUHAMHUYCCKIX 3aJlad; YMEHHS MPOBOAUTH CAMOCTOSTEIBHBIA aHAIN3 (PU3NYCCKUX IMPOIECCOB,
MPOUCXOAIINX B PA3IUYHBIX HANPABIISIONIMX CHCTEMax, YCTPOMCTBaX CBEPXBBICOKMX 4YacTOT, B
OJTHOPOJIHBIX M HEOAHOPOJHBIX CPEaxX M Ha €CTECTBEHHBIX PaIMOTpACCAX.

[IpuoOpeTeHHbIe CTyACHTAaMU 3HAHWUS W HABBIKM HEOOXOAMMBI KaK JUIsl pa3paOOTKH IIHPOKOTO
KJIacca YCTPOMCTB, CBA3aHHBIX C Mepefayell U MPUEMOM CUTHAJIOB,TaK U JIJIsi TPAMOTHOM SKCILTyaTalluu
PaIMOTEXHUYCCKOM armapaTyphl.

2. MecTo aucuuniuHbl B cTpykrype OOIL:

JucuumimHa «JJeKTpOAMHAMUKA U PACHpOCTPAHEHUE PaJUOBOJIHY ABJISIETCS. OJHOM HX
OCHOBHBIX JUCUMIUIMH 0a30BoWM wyacTu. JlMCUMIUIMHA HENOCPEACTBEHHO OpHUEHTHpOBaHA Ha
npoeCCHOHANIBHYIO TOATOTOBKY oOOydarommxcs. M3ydeHwe JOUCHMIUIMHBI «DJIEKTPOIAMHAMHKA U
pacrpocTpaHeHUe pPAaJUOBOIH»0a3UpPyeTCss Ha 3HAHMAX, IOJIYYEHHBIX CTYAEHTaMU IpU HU3YyYCHHUU
IUCUUIUIMH MaTeMaTHYeCKOr0 W €CTECTBEHHOHAyYHOTO MHWKIA, Tpexnae Bcero, (us3umku (pasmer:
ANIEKTPOMArHETU3M), MaTeMaTHYecKoro aHanusa (pasgensl: au¢p¢epeHIualbHOe W HHTErpajibHOe
WCUHUCIIEHUE, TeopHus (PyHKIMHA KOMIUIEKCHOTO TEPEMEHHOTO),JIMHEHHON anreOpel W aHATUTHYECKON
reoMeTpuu(pasien: BEeKTOPHBIN aHAIH3).

OcBoeHue AUCUMILIMHBI «DJIEKTPOAMHAMHMKA U PACHpPOCTPAHEHUE PAMOBOJIH» HEOOXOIUMO KaK
IIPEeIUIECTBYIOLIEE Ul M3Yy4YEHHUsS psAla nociaeayromux gucuuiuinH: «YcrpoictBa CBY u aHTEHHBI;
«YcTpolicTBa TeHepupoBaHUs M (OPMHPOBAHUSI CHUTHAIOBY»; «YCTpOWCcTBA mpueMa U mpeoOpa3oBaHUs
CUTHAJIOBY; «PaguoTrexHudeckue cucTeMbl», «MHOrokaHalbHble HU(PPOBBIE CUCTEMBI IIEpeiaun».

3. TpeGoBaHus K pe3yJbTaTaM OCBOEHUS THUCHUIIMHBI:

[porecc n3yyeHus TUCHUIUTMHBI HANIPABJICH Ha (OPMUPOBAHHUE CIICTYIONINX KOMITCTECHIIHNA:

- CIIOCOOHOCTBIO BBISBIIATH €CTECTBEHHO-HAYYHYIO CYHIHOCTH MpPOOJIEM, BOSHHKAIOIIUX B XOJE
npodeccuoHaNnbHON MEATENbHOCTH, NpPUBIEKaTh M WX PEIICHUS COOTBETCTBYIOIIUN (PHU3UKO-
maremaruyeckuii armapar (OITK — 2)

- TOTOBHOCTBIO y4YacCTBOBaTh B COCTABJICHHM AHAIUTUYECKUX OO30POB M HAyYHO-TEXHUUYECKUX
OTYETOB IO PE3yJbTaTaM BBITIOJHEHHON paOOTHI, B IOATOTOBKE MYOIHMKALUK pe3yNbTaToOB UCCIICAOBAHHMA
U pa3paboTOK B BUjIE Tpe3eHTaIHid, crareil u goknanos (ITK — 3).

B pesynbprare n3ydeHus TUCIUIIINHBI CTYIEHT JOJDKEH:
3HATH. OCHOBHBIE  ypaBHEHHS  DJIEKTPOMArHUTHOTO  TMOJNsA;  TPUHIUIBL U TEOPEMBI
ANIEKTPONMHAMHKH;KJIACCHI JEKTPOAMHAMUYECKHX 3a/1ad M MOIXOABI K UX pemeHuio;MeToquku coopa u
aHanu3a MH(pOpPMALMU AJIi COCTABICHUS AHAIUTUYECKUX O030pOB M HAYYHO-TEXHHMYECKHX OTYETOB MO
pe3ynpTaTtaM aHajau3a HHGOpPMAIUU B 00JIACTH dIEKTPOJIUHAMUKH U PACTIPOCTPAHEHUS PaIHOBOIH.
yMeTh: MPUMEHATh 3HAHUS I BBIABICHUSAECTECTBEHHO-HAYYHON CYITHOCTH MPoOIeM, BO3HUKAIOIIUX
npu pEeIICHHH  PAa3JIMYHBIX  JJCKTPOJMHAMUYECKHX  337a4 U UXPATHOTEXHIYECKUX
MIPHUIIOKEHUI;0CYIIIECTBIIATh MTOHCK u aHanm3 uHbOpMAITHH B obmactu
ANEKTPOIMHAMHKH,TPEICTABIICHHON B Pa3JIMYHBIX OTEUECTBEHHBIX U 3apyOCIKHBIX HCTOYHUKAX.

BJa€Th: OCHOBHBIMU HaBBIKaMU PECIICHU 0a30BBIX QJICKTPOAUHAMHNYCCKUX 3a/la4;HaBbIKAMHU PaCuUCTOB
QJICKTPOMAIrHUTHBIX MoJiei u BOJIH, HCO6XOILI/IMLIX IIpU aHaJIN3¢C

4. O0beM JMCUMILIMHBI M BUJbI Y4eOHOH padoThI
OOmast TpyAOEMKOCTh IUCHMIUIMHBI cocTaBisieT 4.0 3aueTHBIX €IWHUIBI U Tpe/CTaBleHa B
tabmuue 4.1.
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Tabnuna 4.1 — TpymoeMKOCTh TUCITUTLTAHBI

Bunasl yueGHOH nesiTenbHOCTH Bcero wacos CemecTpsl
5 cemectp
AynuTopHbIC 3aHATHS (BCETO) 48 48
Jlexuun 20 20
[IpakTuueckue 3aHsTHS 16 16
JlabopaTopHbie paObOTHI 12 12
W3 HUX B HHTEpaKTHBHOH opme 10 10
CamocrosiTensHast paboTa (Bcero) 60 60
Bcero (0e3 sx3ameHa) 108 108
[MoaroToBka u caada sK3aMeHa 36 36
OO6mmas TpyToeMKOCTh U 144 144
3ayerHrslie EauHUIBI 4.0 4.0

5. Conep:xaHue TUCHMILIHHbBI

5.1. Pa3aesnl JUCHUILIMHGLI 1 BUABI 3AHATHI
Paznienbl TUCHMIUIMHBI M BUABI 3aHATUH IPUBEACHBI B Ta0uie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITUH

2 2. gle | 7 < | copwn
W HaumenoBanue pazjena AUCIUILIMHBI z 5 Lc% % B é E 5| & g =3 % 2 KOMITETEH
SR SO RIESFI&TI 255 28 i
w w el |§ L = | (OK,IIK)
1. | UurterpanbHble u 2 4 6 12 OIIK -
muddepeHnanbpHbIe 2, I[IK-3
YpaBHEHHUS 3JICKTPOMArHeTU3Ma
2. | OCHOBHBIE TEOPEMEI H 2 6 8 OIIK -
MIPUHLIUIIEL B TEOPUHU 2, IK-3
FapMOHHUYECKUX NOJIEH
3. | Ilmockue 31MeKTpoMarHuTHEIE 2 2 6 10 OIIK -
BOJIHBI B HEOI'PaHUYEHHBIX 2, IIK-3
cpenax
4. | 'pannuHbIe 3a/1a4n 2 4 2 6 14 OIIK -
AIEKTPOTNHAMUKH 2, IIK-3
5. | DNeKTpoOMarHUTHbIE BOJIHBI B 2 4 2 6 14 OIIK -
HaIpaBJISIOLIUX CUCTEMAX 2, IIK-3
6. | DnekTpoMarHuTHbIE KOIeOaHUs 6 6 OIIK -
B 00BEMHBIX PE30HATOPAX 2, I1K-3
7 | U3nyuenne 3MeKTpOMarHUTHBIX 2 4 2 6 14 OIIK -
BOJIH. OneMeHTapHbIe 2, I1K-3
U3Iy4aTesn
8 | Pacnpocrpanenue 2 2 6 10 OIIK -
3JIEKTPOMATHUTHBIX BOJIH 2, IIK-3
BOJIN3M TOBEPXHOCTHU 3eMITH.
9 | TponocdepHoe u noHochepHOE 2 2 6 10 OIIK -
pacpoCcTpaHEeHUE PaIMOBOIH 2, [IK-3
10 | OcoGennoctu 2 6 8 OIIK —
pacIpoCTpaHeHus PaauOBOJIH 2, I[IK-3
Pa3NMYHBIX IMANa30HOB
BCEI'O (6e3 sx3amena) 20 |12 16 60 144
ITogroroBka ¥ cada DK3aMeHa 36
OO6m1ast TPyJ0eMKOCTh 144
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5.2. Conep:kaHue pa3iesioB JMCHUILIHHBI MO JEKIHAM

CopeprkaHue pa3esioB TUCIUTIINH (TI0 JIEKIMSIM) MPUBEICHO B TadmuIie 5.2.
Tabmuna 5.2 - ComeprkaHue pa3ienoB TUCIUTUIAH (TIO JEKITUSIM)

Ne
n/n

HaumeHnoBanue
pa3znenos

CopneprxaHue pa3zienoB

Tpynoe
MKOCTh
(gac.)

Dopmupy
eMble
KOMIIETCH
82078
(OK, IIK)

Hurerpanbheie u
nuddepeHranbHbIe
ypaBHEHHUS
ANIEKTPOMAarHeTu3ma

IIpenmer u conepxanue kypca. OCHOBHBIE YPaBHEHUS
9JIEKTPOMAarHUTHOTO NOJIS — ypaBHEHUs1 MakcBesuia.
MarepuainbHbIe YpaBHEHHUS U KIACCH(UKALUS CPE.
YpaBHEHHNE HETIPEPHIBHOCTH U 3aKOH COXPaHEHHS 3apsa.
Croponnue nctoynukd. [lomHas cuctema ypaBHeHHAN
MakcBeiia ¢ yueToM CTOPOHHUX UCTOYHMKOB. [lons Ha
TPaHUIAX paszena cpel. I’ paHiIHbIe yCIOBHA Al BEKTOPOB
JIEKTPOMAarHUTHOTO NOJIs. I'paHIYHbIE yCIOBHS Ha
MIOBEPXHOCTH HJI€AIbHOTO POBOAHUKA.

Kraccudukanms 3neKTpOMarHuTHEIX MOJIEH 10 X
3aBUCHMOCTH OT BpeMEHH. | apMOHHYecKue KoJieOaHHsI.
VYpaBHeHust MakcBeia ajisi FapMOHUYECKUX KOJIeOaHUH.
KommnekcHble aMIuTy 161 ojiei. KoMiuiekcHele
AUDJICKTPUYECCKAsA U MarHUTHAasT MPOHHUIAEMOCTH CPCIbI.
Bamanc osHeprum B 3JIEKTpOMarHuTHOM Tmone. Bekrtop
[MottaTHHTa. CKOPOCTH MEPEHOCA SHEPTHHU ITEKTPOMATHUTHBIX
ToJIeH.

2

OIIK -2,
[K-3

OCHOBHBIE TEOPEMBI 1
MPUHLIUIIBI B TEOPUU
TapMOHHYECKHUX
rmojei

MaruuTtHble TOKU U 3apsiabl. Y paBHEHUsI MakcBeia ¢ y4eToM
MarHUTHBIX TOKOB U 3apsa0B. [IpuHIMN IepecTaHOBOYHOM
JIBOMICTBEHHOCTH ypaBHeHU MakcBeiuia. Teopema
€MHCTBEHHOCTH ISl BHYTPEHHEH U BHEIIHEH 3a1a4
3J1eKTpOAMHUHAMUKHY. [IpuHIMI 3KBUBaeHTHOCTH. JlemMma
Jlopenna. Teopema B3auMHOCTH.

OIIK - 2,
[K-3

IInockue
3JIEKTPOMArHUTHBIE
BOJIHEI B
HEOTPaHUYCHHBIX
cpenax

BonHoBO# XapakTep NepeMEeHHOT0 31E€KTPOMArHUTHOTO
nonsi. YpaBHenus I'enbmrosnbia. [lnockue BoJIHBI U UX
XapaKTEepUCTUKU. BOIHOBOE 4MCIIO U BOJIHOBOM BEKTOP.
OpoHT BoHbL. B3auMHas opueHTalys BEKTOPOB IOJIS U
BOJIHOBOTO BEKTOpa B cperie Oe3 moreps. BomHoBoe
conporusieHue. [loaspuzanus 31eKTPOMarHUTHBIX BOJIH.
ONEeKTPOMAarHuTHHIE BOJIHBI B CpeJax € HOTEPSMHU.
Koaddumument 3aryxanus.

OIIK - 2,
[K-3

I'pannunble  3amaun
3JIEKTPOAUHAMUKHI

[TageHne MI0CKO AMEKTPOMATHUTHOM BOJHBI HA TPAHUILY
paszena qByx nudnieKkTpuaeckux cpen. Dopmynsr Openers.
SIBiIeHUE MOTHOTO MPOXOXKAEHUs, yrox bprocrepa. YcnoBus
BO3HUKHOBEHHS MOJHOTO OTPa)KEHUS OT TPaHUIIBI pa3jiena
JBYX OUDJIEKTPUYECKHUX CPEM, CTPYKTYpa OIS Hal U IO
rpanuneit paszaena. OTpaxeHne OT HaeadTbHO IPOBOISIIIEH
IMOBEPXHOCTH, CTpYKTypa noss. [lagenune miockoi
9JIEKTPOMArHUTHOM BOJTHBI HAa TPAHUILY pa3jiena JUdJIEKTPUKa
1 MOTJIONIAIOLIEN Cpebl.

OIIK -2,
[K-3

DNeKTpOMarHuTHEIE
BOJIHBI B
HaNpaBJISIOLINX
cucTeMax

OOmme  cBeAGHWsT O  HaNpaBISIIOIMX — CHCTEMax |
HanpaBsIeMBIX BOJHAX.  [locTOSHHAs pacrpoCTpaHeHHS,
(da3oBas CKOPOCTb M [UIMHA BOJHBI B JIMHUM Hepegadu.
Kpurnueckas gactora. Kimaccudukanms HanpapiIsieMbIX BOJIH
: T, E, u H —BonnsI.

[lonple  MeTaJuIMYecKHe  BOJIHOBOIBI:  IIPSMOYTOJBHBIH,
Kpyrabiit. CTpyKTypa 3J€KTPOMAarHUTHOTO IIOJIs, OCHOBHBIE
THUIIBI BOJIH, ()a30Basi U IPYyNNOBasi CKOPOCTH, UIMHA BOJHBI B
MPSIMOYTOJbHOM BOJTHOBO/IE, XapaKTePUCTUIECKOE
COIIPOTHUBIICHHE, 3aTyXaHHE JIIEKTPOMArHUTHBIX BOJH. BriOop
pasMepoB BOJIHOBO/IA JIJIsl pabOThI Ha 3aJIAHHOM THIIE BOJIH.
Oco6eHHOCTH BOJH THIA T ¥ OCHOBHBIE TapaMeTpsl T BOIHEI
B KOAKCHAJIbHOW M JIByXIPOBOJIHOM JIMHUM Nepeayn.

OK-10,
[K-2,
[K-19

DNIEeKTpOMarHuTHbIE
KOJIcOaHMsI B

OO6beMHBbIe pe3oHaTopbl. OTPe30K HaNpaBIIIOMIEH
CTPYKTYPBI, OTPAHUYEHHBIN METANINYECKUMU TOPLEBBIMU

OIIK -2,
MK-3
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00BEMHEIX
pe3oHaropax

ITOBEPXHOCTSIMH, KaK pe30HATOP. AHAIN3 COOCTBEHHBIX
KoJjieOaHui B TIOJBIX pe3oHaTopax. [IpsiMOyroJbHEIE 1
MIIMHAPUYECKHE pe3oHaTopbl. OnpeaencHne pe30HaHCHON
4aCTOTHI U JOOPOTHOCTH O0BEMHBIX pe30HaTOpoB. [ToHsTHE
00 OTKPBITHIX U IUAIEKTPHUECKIX PE30HATOpAX.

N3nydyenue
JIEKTPOMATHUTHBIX
BOJIH. DJIEMEHTapHbIC
U3IydaTenn

IToctranoBka 3agaun 00 n3mydeHUH. Y paBHEHUS MakcBeiia
IU1s1 0071aCTH, COoZlepIKaIlIeil CTOPOHHUE NCTOYHHKH.
HeonHopoaHsle BOTHOBBIE ypaBHEHUS (YpaBHEHUS
Hanambepa). BekTopHBI U CKanspHBINA
2NEeKTpOANHAMHUUECKUe oTeHIuansl. HeonHopoaHbie
BOJIHOBBIE ypaBHEHHUS ISl ANEKTPOIUMHAMHUUECKUX
MOTEHIUAJIOB U UX pellIeHNs. 3ana3AbIBaoIue MOTCHIUAIIB.
OeMeHTapHBIH JIeKTPUISCKUI H3ITydaTesb U CBOUCTBA
BO30YXKIIaeMOH UM ChepHIeCcKOi BOIHBI

OIIK -2,
IK-3

Pacnipoctpanenne
IEKTPOMArHUTHBIX
BOJIH BOJTU3HU
MOBEPXHOCTHU 3eMIIH.
Judpaxums
ANIEKTPOMArHUTHBIX
BOJIH

Knaccugukarms paxnoBoiH 0 AHANa30HY U CIIOCO0Y
pacnpocTpaHeHus. PacnipocTpaHeHne paguoBOJIH B
CBOOOIHOM MPOCTPAHCTBE. MaKCHMalIbHbIE AaTbHOCTH
PaanOCBA3H U PAAHOJIOKALHN.

INonsTre sBneHUs TUQPAKINHT 3TEKTPOMAarHUTHBIX BOJIH.
[Mpubmmxenue INolirenca-Kupxroda B onucaHuu siBICHUSL
mudpaknun. 3ousl Openens. Audpakuus Openens u
@paynrodepa. Andpakiys mI0CKOH BOIHBI HA KPYTJIOM
OTBEPCTUU B UACAIBHO MIPOBOJSAILEM IKpaHe, Ha
Henpo3payHoi noaymiockoctd. O6nacTh MPOCTPAHCTBRA,
CYILIECTBEHHAs JJIS PACIIPOCTPAHEHMsI PaIOBOJIH.

Bnusaue 3eMHON MOBEPXHOCTH Ha PaclpOCTPaHEHHE
pannoBonH. [TapameTpsl 3¢MHOI oBepXHOCTHU. PaccTosiHuIE
npssmMoit BuaumocTH. Kitaccndukanus Mmoaeneid paanorpacc
HaJl 3eMHO NOBepXHOCTHIO. [loie u3myyarens, MOJHATOro
HaJl IIIOCKOH MOBEepXHOCTHI0. MHTepdepenHmonHas hopmyna
n popmyna Beenenckoro. JlnarpaMMbl HarpaBIeHHOCTH
MOHATHIX aHTeHH. BiusiHue chepruaHOoCTH 3eMITH.
IIpuBenenHsle BbICOTHL. PaccesHue paanoBoH
LIepOXOBAaTBIMU NMOBepXHOCTSIMU. Kputepwuii Panes.
Pacuer nosns npu HU3KO PacIOIOKEHHBIX aHTeHHax. Popmyna
neagbHOM paguonepesadyn 1 MHOXKHUTENb OcIabIeHu .
CrpykTypa nons B6aM3u noBepxHocT 3emin. Popmyita
yneiikuna-Ban-nep-Ilons. Pacipoctpanenue pagnoBoiaH
IIPU HU3KO PACIIONIOKEHHBIX aHTEHHAX HaJl HEOHOPOJHON
Tpaccoii. beperosas pedpakius.

OIIK - 2,
IK-3

Tpomnocheproe u
noHochepHoe
pacmpocTpaHeHne
PasMOBOITH

CTpoeHHe 1 dIEKTPOJMHAMHYECKHUE ITapaMeTphl 3eMHOM
aTMocdepsl (Tporocdepsl 1 HOHOCPEPHI) U MEKIUTAHETHOM
cpenbl. DKCIIePUMEHTANIbHBIE METO Il HCCIICIOBAHMS
napameTpoB aTMochepbl. OCHOBHBIE 3aKOHOMEPHOCTH
pacripoctpaHeHus paauoBoIiH B atMochepe. [Iperomnenue
panuoBoJH. [IpuMeHeHre MeTo/1a TeOMETPHUYECKOM ONITHKU K
aHaJIM3y PacHpOCTPaHEHHs BOJH B CIOUCTON Tporocdepe u
nonochepe. Bumpl Tporocheproit pedpakiun. 3akoH
OTpa)XeHUsI PaJMOBOJIH B HOHOCepe. BinsHue MarHuTHOTO
noJtst 3eMJIM Ha pacrpoCcTpaHeHUE PaJnOBOJIH B HOHOCheEpe.
PaccesiHre paguoBOJIH HEOJHOPOIHOCTSMHE B aTMOChepe.
MexaHn3MbI 0CTa0JICHHs HAPSDKEHHOCTH TI0J1s1 B aTMocepe.
HckaxxeHus paMOCUTHAJIOB TIPH PacpOCTPAHEHHUH B
arMocdepe. 3amMHUpaHus PaAHOCHTHAIOB B 00pb0a C HUMH.

OIIK -2,
[K-3

10

OcobeHHOCTH
pacrpocTpaHeHus
PaaroBOJIH
Pa3IUYHBIX
JINANa30HOB

OcoOeHHOCTH pacpOCTPaHEHUsI PAIMOBOIIH Pa3IMUHBIX
JIMaIna3oHOB Ha peanbHbIX Tpaccax. PacnipocTpanenue
paanosoH KB nuanazona ¢ yaeToM BIMSHUS HOHOC(HEPEHIL.
PacnpocTpanenne paguoBOIH METPOBOTO JUaa3oHa u 0ojee
KOPOTKMX PaJUOBOJIH B IIpeeIax U 3a IpeleaMu MpsIMOn
BHAMMOCTH C YIE€TOM BIHSHUS 36MJIH U TPOTIOC(EPHI.
Pacnpoctpanenue pairoBOJIH Ha JUHUAX CBA3H CILyTHHUK-
3emus, 3eMIsI-CIIyTHUK. PacripocTpaHeHue paauoBOiH B
ropoackux ycinoBusx. lllymsl 1 moMexH paguonpuemy.

OIIK - 2,
IK-3
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5.3. Pazgesbl AMCHUILUIMHBI U MEKIUCHUIUIMHAPHBbIE CBS3H € 00ecneYuBalOUMH (MpeablLIy IuMu)
U ofecnevynBaeMbIMHU (MOCJIeTYOIIMMH) I CHUILTHHAMMA

Paznenbl OUCHUIUIMHBI U MEXAMCLUUIIIMHAPHBIE CBSI3W C OOECHEeUMBAIOMIMMU  (MIPEIbIAYIIUMU) U
obecrnieunBaeMbIMH (ITOCIETYIOIIMMHI ) TUCHUTUTHHAMH MTPEICTABICHBI B Tabmwmiie 5.3.

Tabnuua 5.3 - Paznens! AUCHUIUIMHBL M MEXIUCIMITIMHAPHBIE CBA3U

Ne HaunmenoBanue Ne Ne paznenoB naHHOW TUCHMILIMHBI U3 Ta0i.5.1, A5t KOTOPBIX
n/n o0ecreunBaroIIIX HEOOX0ANMO M3y4eHHe 00ecreynBatomuX (MPeapLIy X ) 1
(mpenpiaynux) u obecreunBaeMbIX (MOCIEIYIOMINX ) IUCUUTUINH
obecrieunBaeMBbIX 1 2 3 4 5 6 7 8 9 10
(mocaeayomux) IMCUUILINH
IIpepmecTBy0OIME IMCIUIIIHHBI
1. MartemaTnka + + + + + + + + + +
2. dusuka + + + + + + + + + +
Iocaenyonmue AMCHUNIMHBI
1 Ycrpotictea CBY u aHTEHHBI + + + + + + + + + +
2 YcrpolicTBa npuema u + + + + + + + + + +
npeoOpa30BaHNsl CHTHAJIOB
3 PannoTtexHuuecKkre CUCTEMBI + + + + + + + + + +
4 MHorokaHanbHBIC ITUPPOBHIE + + + + + + + + + +
CUCTEMBI TIepeIaun

5.4. CooTBeTcTBHE KOMIIETeHIMH, (POPMHUPYEMBIX IPH M3Y4YEeHUHU AUCHMILIMHBI, M BU/I0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX IMPH H3YUYEHUU ITUCLUIUIMHBL, U BHUAOB 3aHATHM
IpeJCTaBiIeHo B Tabnule 5.4

Tabmuma 5. 4 — CoOTBETCTBHE KOMIIETEHIIM W BHIOB 3aHATHH, (DOPMHUPYEMBIX MPH H3YYCHHUH
JACIIUTUINHEI
IIepeuens Bunel 3anstuii DOpMBI KOHTPOJIA 110 BCEM BUIAM 3aHATUH
KOMTICTEHITHH I Jla6 | IIp. | KP/KII | CPC
OIIK -2 + + + + KontpomnbHas pabora. Omnpoc Ha 1ab0paTOPHBIX
pabortax. Dk3ameH
IK-3 + + + + KontpomabHas padora. Omnpoc Ha 1a00paTOPHBIX
pabortax. Dk3ameH

JI — nexuus, [Ip — npakTrueckue U ceMUHapckue 3anartus, J1ab — naboparopusie padotst, KP/KII
— KypcoBas pabota/npoekt, CPC — camocTosiTenbHas paboTa cTyaeHTa

6. UHTepaKkTHBHBIE MeTOABI U (POPMBI OPraHU3aALUM 00yYeHH s
TexHOMOrMM HHTEPAKTUBHOIO 00yUYEHUS IPU Pa3HbIX (opMax 3aHATUHN B yacax MpUBEIEHbI B Taduie 6.1
Tabnuua 6.1 — TexHOIOTMM UHTEPaKTUBHOTO 00yUYEHHUS PU pa3HbIX (popMax 3aHATHI B yacax

®opwmsl | JIekuu [Mpaktuueckue | JlaboparopHble
Mertosl (uac) 3aHATHSA (Jac) | 3aHATHSA (Jac) Bcero
Hcnonb3oBaHne MyabTUMEIUHHBIX 4
CpEACTB
PaGora B rpyrie 4
PaboTa ¢ KOHTPOJIBHBIM TECTOM 2
WToro MHTEpaKTUBHBIX 3aHATUN 10
7. JlabopaTopHbIi NPAKTUKYM
Coneprxanue 1aboparopHbIx padoT mpuBeaeHo B Tabmuie 7.1.
Tabnuma 7. 1 — Coaeprkanue 1abopaTropHbIX paboT
Ne No paznena HanmenoBanue nabopatopHbIX paboT Tpyno-emkoCcTh OK, IIK
/11 JUCTTUTUTAHBI (dac.)
1 4 HccnenoBanne HaKJIOHHOTO MMaeHUs 4 OIIK -2, TIK-3
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OINITUYCCKUX BOJIH Ha I'PAaHULLY pa3aciia AByX
cpen
2 4 UccaenoBanue nunuii nepegaun CBY 4 OIIK -2, TIK-3
Avana3oHa
3 4 HUccnenoBanue BausiHue 3eMIN Ha U3Ty4YeHUE 4 OIIK -2, TIK-3
AHTCHH
8. IIpakTHYyecKkue 3aHATUA

ConeprkaHue nIpakTUYECKUX paboT mpuBeaeHo B Tadbnuie 8.1.

Tabnuma 8. 1 — Copeprkanue MpakTHYECKUX padboT

No Pa3nen nucHUIUINHEL U3 TeMaTuka NPaKTUUECKUX 3aHATUI Tpyno- Kowmme-

m/m | Tadm. 5.1 €MKOCTb TEHIUH

(dac.) OK, ITIK

1 HuTterpanbhbie U VYpaBHeHust MakcBeia B UHTErpaJIbHOW U 4 OIIK -2,
muddepenumansasie | auddepenuuansaoit hopmax. [omHbIN TOK 1 [K-3
ypaBHEHUS €ro COCTaBJISIOIINE.
3JIEKTPOMAarHeTu3mMa MarepuanbHble ypaBHEeHUs. [paHuuHBIE

YCIIOBUS AJISl BEKTOPOB JIEKTPUUECKOTO U
MarHUTHOTO TIOJISI.

Pacuer sHepreTHuecKux XapakTepPUCTHK
3JIEKTPOMArHUTHOT'O TIOJIS.

2 OcHoBHbIe Teopembl U | [IpuHIMI epecTaHOBOYHOM ABOMCTBEHHOCTH OIIK -2,
HNPUHLUIIBI B TEOPUH ypaBHeHU1 Makcseiuia. Teopema [K-3
TrapMOHHYECKUX €IMHCTBEHHOCTH U151 BHYTPEHHEH U BHEILIHEH
noneu 3a/1a4 ANEeKTpoAUHUHAMUKU. [TpuHImn

sKkBUBaJIeHTHOCTH. Jlemma Jlopenua. Teopema
B3aMMHOCTH
3. | [lnockue snekTpoMar | BerumcieHue napaMeTpoB MIOCKOM BOJHBI, 2 OIIK -2,
HUTHBIE BOJIHBI B pacmpocTpaHsIoIelics B cpeaax 0e3 moreps, B IK-3
HEOTpPaHHMYECHHBIX cpeaax ¢ MOTepsIMH.
cpenax

4 I'panmunbie  3amaum | Beraucnenne kodhGUINEHTOB OTpakeHUS U 2 OIIK -2,

3IEKTPOIUHAMUKHI NPOXOXKIEHHUS, yria bprocTepa mpu naneHun IK-3
TUIOCKOW 3JIEKTPOMAarHUTHOW BOJTHBI Ha
IpaHMILly pa3zena ABYX AUIIEKTPUIECKUX
Cpex.

S OneKTpoMarHuTHBIE Brruncnenne xapakTepucTuk 2 OIIK -2,
BOJTHBI B | DJIEKTPOMArHUTHOTO IOJISl PA3IMYHBIX THIIOB [K-3
HaNPaBJISIOLINX BOJIH B IIPSIMOYT'OJILHOM M BOJIHOBOZE BriOop
cucreMax MOTIEPEYHBIX Pa3MEPOB U1l OJJHOBOJIHOBOTO

pexnMa paboThlI.

6 OneKTpoMarHuTHBIE Brluucnenue pe30HaHCHOM YaCTOTHI U OIIK -2,
KoJeOaHus B | JOOPOTHOCTH OOBEMHBIX PE30HATOPOB. IK-3
00BEMHBIX
pe3oHaTopax

7 Nznyuenue Brruncnenue cTpyKTypsl OJIS, THArpaMMbl 2 OIIK -2,
3JIEKTPOMAarHUTHBIX HaNpaBJIEHHOCTH, COPOTUBIICHUE U3TYUYEHHS [1K-3
BOJIH. DJIEMEHTapHBIC | JIEMEHTapHOIO 3JIEKTPUUECKOT0 H3ITydaTers.

W3ITy4yaTenu

8 Pacmpoctpanenue Brruncnenne HanpssKeHHOCTH 2 OIIK - 2,
3JIEKTPOMAarHUTHBIX 3JIEKTPOMArHUTHOT'O TIOJISL IPY TIOMOIIN [K-3
BOJIH BOJIM3H HUHTEPPEPEHINOHHBIX (HOpMYIL, HOPMYJIBI
noBepxHocTd 3emin. | Bemenckoro. Pacuer o0actu npocTpaHCcTBa,

CYIIECTBEHHOM IJIsl pacpOCTPaHEHUS
pasnoBOJIH.

9 Tpomoceproe u OreHKa BIMSHUS TApaMeTPoOB Tportochepsl 1 2 OIIK - 2,
noHochepHoe noHOochEphl Ha YCIOBHUS PaCpOCTPaHCHHUS IK-3
pacnpocTpaHeHue PaZNOBOJIH Pa3IMYHbIX AUANAa30HOB
paznoBOJIH
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9. CamocrosiTesibHasA padoTa
Buner camocrositensHOM paboThl, TPYAOEMKOCTh U (pOPMHUPYEMbIE KOMIIETEHIIUN MPEACTABICHBI B

tabmume 9.1.

Tabmuma 9.1 - Buasl caMocTOsTENIBHOM PabOTHI, TPYAI0EMKOCTh H (POPMUPYEMBIE KOMITETCHIIUH

Ne Paznen TemaTnka caMOCTOSITENEHON pabOTHI Tpyno- Komne- KonTtpons

/1 | JUCLUIUIMHBI U3 (Oemanuzayus) €MKOCTh TEHIUU BBITIOTHEHUS
Tabm. 5.1 (qac.) OK, IIK paboThI

1 WnTterpanpHbIe U W3ydenne TeOpeTHIecKoro MaTepHaa. 6 OIIK - 2, Kontponsaa
muddepernuaneael | [Togroroska K MIPaKTHYECKIM IK-3 g pabora.
€ YpaBHEHUS 3aHATUSIM U TECTOBOM KOHTPOJIbHOM
ANEKTpOMarHeTH3M | pabote.

a

2 OcHOBHBIE N3ydenne TeOpeTHIECKOTO MaTepraa. 6 OIIK - 2, Omnpoc Ha
TEOPEMBI U IToaroToBka K NpakTUYECKUM IK-3 MIPaKTUIECK
MIPUHIUIIBI B 3aHATHAM. OM 3aHATHH.
TEOpHU
rapMOHUYECKUX
noJIed

3. | Ilnockue M3yuenue TeopeTuyeckoro Marepuaila. 6 OIIK - 2, Kontponsna
anekTpoMarHutHele | [TonroToBka k mpakTHYECKUM [K-3 s paboTa.
BOJIHBI B 3aHATUSM U TECTOBOM KOHTPOJIBHOM
HEOTrpaHUYEHHBIX pabore.
cpenax

4 I'pannunsle 3amaun | M3ydyeHue TEOpETUUECKOTO MaTepuana. 6 OIIK - 2, KonTponbna
anekTpoauHaMuKN | [ToAroToBKa K NpakTHIECKUM [K-3 s paboTa.

3aHATUAM U TECTOBOM KOHTPOJIBHOU Ortuer no
pabore. [ToaroroBka k mabopaTopHO nabopaTopH
pabote oif pabore.

5 OnexkTpoMarHuTHel | M3yueHue TeopeTuyeckoro Marepuania. 6 OIIK - 2, KonTponbna
e BOJIHBI B | IloaroroBka K NpakTUYECKUM IK-3 s pabora.
HaIpaBIFOIINX 3aHATHAM U TECTOBOH KOHTPOJIBHOMH Otyer o
cucTeMax pabote. IToaroToBka K 1abopaTopHO 1abopaTopH

pabote oii pabore.

6 OnexkTpoMarHuTHel | M3ydeHue TeopeTuyeckoro Marepuania. 6 OIIK - 2, Omnpoc Ha
e konebanus B | [loaroroBka K MPakTHYECKUM [K-3 MIPaKTHYECK
00BEMHBIX 3aHSTHSAM U TECTOBON KOHTPOJIbHOM OM 3aHSATHH.
pe3oHaTopax pabote. [ToaroroBka k nadopaTopHOn

pabote

7 Uznyuenne H3y4yeHue TeOpeTHUECcKOro Marepuara. 6 OIIK - 2, KonrponbHa
anekrpomarHuTHbl | ITogroroska K MPaKTUIECKUM IK-3 a1 pabora.
X BOJH. | 3aHATUSIM U TECTOBOM KOHTPOJIbHOU
OneMeHTapHbIe pabore.

H3TydaTend

8 Pacnpoctpanenue N3ydenne TeOpeTHUECKOTO MaTepuaa. 6 OIIK - 2, KonTponbHa
anekrpomarHuTHbl | ITogroroska K MPaKTUIECKUM IK-3 a1 pabora.
X BOJIH BOJIM3H 3aHATUSIM M TECTOBOW KOHTPOJILHOM
MTOBEPXHOCTH pabore. [ToaroroBka k mab. pabdore
3eMi.

9 TponocdepHoe u W3ydeHne TeopeTHIecKoro MaTepHaa. 6 OIIK - 2, KontponsHa
noHocgepHoe IMoaroroska K MIPaKTHYECKUM IK-3 s paboTa.
pacIpocTpaHeHue 3aHATUSIM M TECTOBOW KOHTPOJILHOM
paMoBOIH pabore.

10 OcobenHocti N3yuenne TeopeTHdeckoro Marepuana. 6 OIIK - 2, Omnpoc Ha
pacupocTpaHeHus Tlogroroska K MPAKTUYECKAM I1K-3 MPAKTAYECK
panuoBOIH 3aHATHAM OM 3aHSTHH.
Ppas3IuuHBIX
JIMaNa30HOB

Tembl KOHTPOJILHOI PadOTHI
1. HnrerpanbHble u tuddepeHranbHble ypaBHEHUS 2JISKTPOMarHeTu3ma.
2. Tlnockwue 31€KTPOMarHUTHBIE BOJIHBI B HEOIPAHUYEHHBIX Cpeax
3. T'paHuuHble 337241 IEKTPOAUHAMUKI
4. DneKTpOMarHUTHbIC BOJHBI B HAMPABIISIOIINX CHCTEMaX
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5. U3nyueHue 31€KTPOMArHUTHBIX BOJIH.
6. PacmnpocTpaHeHHe 3JIEKTPOMArHUTHBIX BOJIH BOJIM3H MOBepXHOCTH 3emun. TpomocdepHoe u noHochepHoe
pacnpoctpaHeHue pPaarOBOIIH.

10. KypcoBas pa6ora
He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OlEHKHU YCIIeBA€MOCTH CTYIE€HTOB
He npenycmorpeno PYII

12. Y4eOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE OOecriedeHre JUCHMIITIMHBI
12.1.0cHoBHas JuTEparypa
1. B.M. IlerpoB DneKkTpogMHAMUKAa U PACIpPOCTPAHEHUE PATUOBONH: YUYEOHUK JUIs By30B.- M.:
Topstuast muams- Tenexom, 2007.-558 ¢. (100)
2. JL.LA.boxos, B.A. 3amorpunckuii, A.E. Manzaens DnekTpoAuHaAMUKa U PaCIpPOCTPAHCHUE PATUOBOIIH:
Vu. rmocooue.. - Tomck: TYCVYP, 2013. - 410c. - Pexum JlocTyna:
http://edu.tusur.ru/training/publications/3289
12.2. lonoiHuTEIbHASA JJUTEPATYPA

3. [Tumenos 0. B. TexaunueckasianekTpoguHaMuka : Y4yeOHoe nocobue ams By3os / HO. B. Ilumenos,
B. . Boneman, A. JI. Mypasuos ; pex. FO. B. I[Tumenos. - M. : Paano u cBs3b, 2002. - 536 c. (23)
4, @anproBckuit O.M. TexHuueckasdneKTponuHaMuKa [DIEKTpOHHBIN pecypce]| : Y4eOHHK s

By30B. — CII6. U3narenscBo «Jlanby», 2009. -432 c.
Pexxum nocryna: http://e.lanbook.com/view/book/403

12.3 YueOHO-MeTOOHYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeTOANYeCKHe MOCOo0Us
1. bokxos JI., Maunens A. E., llanruna JI., CokonoBa XK. DiaeKTpOMarHUTHBIE TOJS U BOJIHBI:
COopHUK 3alad W YHOPaXHCHWW IS CTYICHTOB, OOyYaIONMUXCS IO HAIPABICHUSM TOATOTOBKH
6axanaBpos 11.03.02 (210700.62) «HbOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI cBsizu», 11.03.01
(210400.62) «Pagnorexnuka» u crneunanbHoctu 11.05.01 (210601.65) «PannosneKkTpoHHbIE CUCTEMBI U

KOMITTIEKChD» [DnektpoHubiii pecypc] — Tomck: TYCVYP: 2014. — 185 c. (YMII no mpakruyeckum
3aHSTUSIM)

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

2. Mangens A. E., Cokonosa XK. M., [llanruna JI. U OnekrpomarHuTHbIE 10Js U BOIHBI: COOpPHUK

TECTOBBIX 3a1a4 U BorpocoB — 2013. 375 c¢.(YMII no npakTHUecKUM 3aHATHSIM)

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

3. Uccnenosanne nunuii mepenaun CBY nmamazona: PykoBomcTBo k jaboparopHoil pabote amns
OaxanaBpoB HampasieHud noarorosku 210700.62 «H(GOKOMMYHHKAIIMOHHBIE TEXHOJOTUU U CHUCTEMBI
cBs3u», 210400.62 «PagmorexHuka», CHEIMUANIMCTOB  HampaBieHuss noarotoBku  210601.65
«Pagunosnextponnsie cucteMbl W Komruiekchl» / CokonoBa XK. M., Maunens A. E., ®@aree A. B.,
Huxudopos A. H. —2013. 24 c.

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

4. HccnenoBanue OTpakeHUs SJIEKTPOMArHUTHBIX OT TPAHMIIBl pas3ziesia JBYX Cpen|JIeKTPOHHBII
pecypc]: PykoBoactBo k maboparopHoil pabote st 6akanaBpoB HampaiieHuid noarotoBku 210700.62
«VH(pOKOMMYHHKAIITMOHHBIE TEXHOJIOTUU U CUCTEMBI CBsi3n», 210400.62 «PannoTexHukay, CreruaiicToB
HanpasieHus: noaroroBku 210601.65 «PannosnexktponHble cuctembl U komruiekcel» / Kymp TN T,
Mannens A. E., Hukugopos A. H. —2013. 17 c.

Pexxum noctyma: http://edu.tusur.ru/training/publications/3653

5. HccnenoBanue BIUMSHUS 3€MIIM Ha U3JIyY€HHE aHTEHH [DNIEKTPOHHBIN pecypc]: PykoBoacTBo k
nabopaTopHOi paboTremis 6akanaBpos HampaiaeHUH moarotoBku:210700.62 «HbDOKOMMYHHUKAITMOHHBIE
TEXHOJIOTUHM U cucTeMbl cBA3M»; 210400.62 «PannorexHukay, CrielMaIUCTOB HAMIPaBICHUS! MOJTOTOBKY;
210601.65 «PamnosnekTpoHHbIE cucTeMbl U KoMiuiekeb / CokonoBa XK. M., @areeB A. B., Mannens A.
E., Huxudopos A. H. —2013. 15 c.

Pexxum nocryma: http://edu.tusur.ru/training/publications/3650
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http://e.lanbook.com/view/book/403/
http://edu.tusur.ru/training/publications/3657
http://edu.tusur.ru/training/publications/3653

6. DNeKTpoAMHAMUKAa W  paclpoCTPaHEHUE pPaJUOBONIH [DIEKTPOHHBIH pecypc]: VYueOHO-
METOANYECKOE MO0COOHE M0 OPTaHU3alMH CAMOCTOSATEIBHON PabOThI CTY/IEHTOB HAIIPABJICHUS TOJTOTOBKH
210400.62 — «Paguorexnuka» / Manaens A. E., llapanrouu C. H. — Tomck: TYCVYP, 2014. — 51 c.
Pexxum moctyna: https://edu.tusur.ru/publications/4883

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS /Il JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI
Y4eOHO-MeTOIMYECKUE MaTePHAIIbI JIJIsl CAMOCTOSITEIILHOM U ayTMTOPHOM pabOThl 00yJaIOIINXCS
W3 YUCJIa UHBAIHJIOB MPEOCTABISIOTCS B (hOpMax, aqaNTHPOBAHHBIX K OTPAHUYCHUSIM HX 37JOPOBBS
BOCHPHUATHS HHGOPMAITHH.
JIist Sl ¢ HAPYIIEHUSIMU 3PeHUsl:
— B (hopMe IIEKTPOHHOTO JOKYMEHTA;
— B II€YaTHOM (hopMe YBEIUICHHBIM IIPUPTOM.
JIIst JId1L ¢ HAPYIIEHUsIMH cJIyXa:
— B (opMe MEKTPOHHOTO JOKYMEHTA;
— B medaTtHou dopme.
JIJ1s1 JIM1L ¢ HAPYIIEHUsSIMU OMOPHO-BUIATEILHOIO anmnapara;
— B (opMe MEKTPOHHOTO JOKYMEHTA;
— B IIEYaTHOU (opme.

12.4 ba3bl 1aHHBIX, HHGOPMAIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMBI U TPedyeMoe
NporpamMMHoe odecredyeHue

1. Springer Journals — moysiHOTEKCTOBAs KOJUIEKIIMS SJICKTPOHHBIX KYPHAJIOB M3/1aTeILCTBA Springer.
[DnexTponnslii pecypc]. URL: http://link.springer.com/

2. OOpa3oBaTeNbHBIN OPTAT B CBOOOTHOM jgoctyre: «Du3nka, XUMHsI, MaTeMaTHKa CTyJICHTaM U
mkonbHUKaM.  OOpasoBatenbHblii  mpoekt  A.H. Bapruna».  [DnektponHbslii  pecypc].
URLttp://www.ph4s.ru/; (nata oopamenus 14.01.2017)

3. Hayunas 3JIEKTPOHHAs oubnnoreka eLIBRARY.RU. [DNEeKTpOHHBIN pecypc].
URLhttp://elibrary.ru/defaultx.asp; (mara oopamenus 14.01.2017)

4. VYuuBepcuterckas uH(popManmoHHas cucreMa Poccus. [DnextponHslii pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (nata oopamenus 14.01.2017)

13 MATEPUAJIbHO-TEXHUYECKOE OBECIMNEYEHUE OUCLUUMJIUHDbI
13.1 O61mue TpedOBaHUA K MATEPHAIbHO-TEXHMYECKOMY 00eCre4YeHNI0 T CHMIIHHbI

Jnst  mpoBeAeHUST 3aHATHIN  JIEKIIMOHHOTO0 THIA, TPYNNOBBIX M  HMHAMBUAYAJIbHBIX
KOHCYJIbTAUMii, TeKylero KOHTPOJSl W NPOMEKYTOYHOW AaTTeCTAllMM WCIONb3yeTcs y4yeOHas
ayAUTOPHS, C KOJMYECTBOM ITOCAIOUYHBIX MECT He MeHee 22-24, 00opynoBaHHAs TOCKOH W CTaHAAPTHOM
yueOHoU Mebenbio. MMeroTcss HarmsiiHble MOCOOUs B BHJAE MPE3CHTALMK MO JIEKIMOHHBIM pa3feliaM
JUCITUTUTUHBL.

Jns  npoBeaeHus Ja0G0pPATOPHBLIX 3aHATHH  UCIHONB3yeTCs  y4eOHO-MCCIEeN0BATENbCKas

nmaboparopusi, pacrosioxkeHHas no aapecy 634034, Tomckas obnacte, T. Tomck, Bepmununa ynuna, 1.
74, 3 atax, aya. 328. CocraB o00pya0BaHus:
VYyebnas mebenn;. Kommbrorepsl kiacca He Hmke IntelPentium G3220 (3.0GHz/4Mb)/4GB RAM/
500GB ¢ mupokonosocHeIM 10CTYNoM B Internet,— 8 mrt.; Mcnonb3yercs NHMIIEH3MOHHOE MPOTPAMMHOE
obecrieuenue, makeTsl Bepcuei He Hrwke: MicrosoftWindowsXPProfessionalwithSP3; VisualStudio 2008
EEwithSP1; MicrosoftOfficeVisio 2010; MicrosoftSQL-Server2005; Matlabv6.5 . ABromaTusupoBanHbie
paboure MecTa s pacyeTa W HKCHEPUMEHTAJIbHOTO HCCIIEIOBAaHUS 3aKOHOB JJIEKTPOJMHAMUKUA U
AIEKTPOJIMHAMUYECKUX YCTPOUCTB.

Jlis camMoCTOAATeJbHOM PadoThl HCHONB3YyeTCs ydyeOHas ayauTopusi (KOMIIBIOTEPHBIA Kilacc),
pacnonoxeHHas o aapecy 634034, Tomckas oGnacth, T. Tomck, Bepmmnuna ynmuma, a. 74, 3 srax,
ayn.333s. CoctaB 000py/I0BaHMUS:

YueOnas mebens; Kommbrotepsr kmacca He Huxke [I9BM INTEL Celerom D336 2.81Tu. - 12 mrT,;
Kommproteper moaxmiouensl k ceth MHTEPHET wu  oGecmeumBaroT J0CTYym B DIIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA.
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13.2 MarepuaibHO-TeXHUYECKOEe o0ecneyeHue JUCHMIIMHBI VISl JHIl € OrpaHUYEeHHbIMU
BO3MOKHOCTSIMH 310POBbS

OcBoenne muctuiuinHbl JunaMu ¢ OB3 ocymiecTBIsSeTCs ¢ UCMOIB30BAHUEM CPEICTB O0ydeHUS
0O0I1IET0 U CIIeMaIbHOIO Ha3HAYCHHS.

[Ipy oOy4yeHMM CTYOEHTOB C HApYIICHUSMU CJlIyXa IPEIYCMOTPEHO  HCIIOJIh30BAaHUE
3BYKOYCHUJIMBAIOIICH anmaparypbl, MyJIbTUMEAUNHBIX CPEACTB U JAPYTUX TEXHUUYECKUX CPEJCTB MpUEMa-
nepeaadyd ydeOHOM WHQpOpManuM B JOCTYMHBIX (GOpMax i CTYJSHTOB C HapyIICHUSIMH CIyXa,
MOOWJIBHOW CHUCTEMBI OOyYEHMs Il CTYJEHTOB C HMHBAJIMAHOCTBIO, MOPTATUBHOM HWHAYKIIMOHHON
CUCTEMBI. Y4eOHas ayauTOpHs, B KOTOPOW OOYyYarOTCs CTYIEHTHI C HapylIeHHWEeM Ciyxa, o0opyJaoBaHa
KOMIIBIOTEPHON TE€XHUKOM, ayJIMOTEXHUKOW, BUIACOTEXHUKOU, JIEKTPOHHOM JOCKOW, MYJIbTUMEIUWHOU
CHCTEMOH.

[Ipu o00y4yeHUM CTYAEHTOB C HapYUICHUSMU 3PEHUSIMU MPEAYCMOTPEHO MCIOJIb30BAaHUE B
JIEKIIMOHHBIX M YYCOHBIX ayJUTOPUSX BO3MOXKHOCTH MPOCMOTPA YAAJICHHBIX OOBEKTOB (HAIpuMeEp,
TEKCTa Ha JIOCKE WUJIU Cllaii/ia Ha SKpaHe) P MOMOIIY BUACOYBEIUYUTENCH IJIs1 y1aJl€HHOTO TPOCMOTpa.

[Ipu 00y4yeHWH CTYACHTOB C HAPYHMIEHUSIMH OIOPHO-JABUTATEILHOIO almapara HCIOIb3YIOTCS
QIbTepHATHBHBIC YCTPOHMCTBA BBOJAA MH(GOPMAIMU M JIPYTHE TEXHUUYECKHUE CPEJCTBA MpUEMa-TiepeIadn
yuyeOHOW MH(pOpMAIMK B JAOCTYMHBIX (opMax Ui CTYIACHTOB C HApYIICHUSIMH OMOPHO-IBUTaTEbHOTO
amnmapara, MOOMJIBHOM CUCTeMbI O0YUESHUS JJIs JIFOJCH ¢ MHBAIMTHOCTHIO.

14 ®OHA OLLIEHOYHbIX CPEACTB U METOOUYECKUE PEKOMEHAOALIUU MO
OPIrAHU3ALUNN UIYHEHUA ANCUUNTINHDbI

14.1 OcHOBHBIE Tpeﬁona}mﬂ K (l)OHI[y OLCHOYHBLIX CPEACTB U METOANIECCKHE PEKOMECHIAlIUN

@OH OLECHOYHBIX CpPEACTB M THUIOBBIE KOHTPOJIBHBIE 3aJaHUs, HCIOJIB3yEMBbIE M OLIEHKH
c(OPMHUPOBAHHOCTH M OCBOCHHS 3aKPEIUICHHBIX 3a JUCLUIUIMHONW KOMIIETCHLMH NpH IMPOBEACHUM TEKYLICH,
MPOMEKYTOYHOH aTTecTallly 10 TUCIUTUIMHE TPUBEACH B MPUIIOKEHNH K paboueil mporpaMme.

14.2 TpeboBanus Kk GoHIY OLEHOYHBIX CPEACTB JJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI
Jis  CTyneHTOB C OrpaHMYEHHBIMA BO3MOXKHOCTSIMH 3I0POBbS TPEIYyCMOTPEHBI JOMOIHUTEIHHBIC
OIICHOYHBIC CPEJICTRA, IEPEUCHb KOTOPHIX YKa3aH B Ta0JIHUIIE.

Tabauua 14 — lonoJIHUTEIbHbIE CPEICTBA OLICHMBAHUS VISl CTYJ€HTOB C HHBAJIUJIHOCTHIO

@opMbI KOHTPOJIS H OIIEeHKH
Karteropuu crynenToB | Buabl 10NM0JHUTEIbHBIX OLEHOYHBIX CPEICTB
pe3yabTaTOB 00yUeHus
TecThl, TMCEMEHHBIE CAMOCTOSITENbHBIE pa0oThl, | IIpenMyiecTBeHHO THMCEMEHHAs
C HapyImeHusIMH ciiyxa
BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIE pabOThI IpoBepKa
C HapymeHusIMu CobecenoBanue Mo BompocaM K 3a4ery, onpoc no | IlpenmyiiecTBeHHO ycTHas
3pEHHUs TEpMUHAM poBepKa (MHANBHIYAIBHO)
C HapymeHusIMH Pemienue nqucTaHIMOHHBIX TECTOB, KOHTPOJIBHBIE
[IpeumyiecTBeHHO
OIIOPHO-JIBUTATENILHOTO | paboThl, MMCEMEHHBIE CAMOCTOSITEIbHBIE PAOOTHI,
JUCTAaHIIMOHHBIMU METOJaMU
anmapara BOIPOCHI K 334ETy
[IpenmyiecTBEHHO MTPOBEpPKa
C orpaHuYeHHSIMU T10 TecThl, TUCbMEHHBIE CAMOCTOSITEIbHBIE Pa0OTHI,
METOAAaMH, UCXO/S U3 COCTOSIHUS
00IIEeMe TUIIMHCKAM BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIE pabOThI, YCTHBIC
00yJaroerocst Ha MOMEHT
MOKa3aHUsAM OTBETHI
POBEPKU

14.3 MeTozmqecmde PEKOMEHIallMU 110 OLCHOYHBIM CpeACTBaM Jisl JIMI ¢ OrPaHUICHHBIMHA

BO3MOYKHOCTAAMMU 3I0POBbS

Hus crynentoB ¢ OB3 mpemycmarpuBaeTcs AOCTyIHas (opma MPeaoCTaBACHHS 3aJaHWil OLIEHOYHBIX

CpCACTB, 4 UMCHHO!

B IIe4aTHOH (hopme;

B IIeYaTHOU (hOpMeE C YBEIIMUSHHBIM IIPUPTOM;
B (hopMe DIIEKTPOHHOTO JOKYMEHTA,

METOJIOM YTCHHS ACCHCTEHTOM 3aJ[aHUsl BCIYX;

® NIPEAOCTABJICHUC 3aaHUsA C UCIIOJIB30BAHUEM CypAOIIEPEBOIA.

CTy,I[eHTaM C MHBAJIMJHOCTBIO YBCIIMYMUBACTCA BPEMSA HA MOATOTOBKY OTBCTOB Ha KOHTPOJIBHBIC BOIIPOCHI.
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J1g TakuX CTyJIEHTOB MIPeIyCMaTpHUBAETCs JOCTyITHAS (popMa MpeIoCcTaBIeH!s OTBETOB Ha 33JaHUA, @ IMEHHO:

® IHCHMCHHO Ha OyMmare;

e Ha0bOp OTBETOB Ha KOMIIBIOTEPE;

e HabOp OTBETOB C MCITOIB30BAHUEM YCIYT ACCHCTEHTA;
® TIpE/ICTaBIICHUE OTBETOB YCTHO.

[pouenypa oOleHUBAaHUS PpPE3ydbTaTOB OOYYCHHs HMHBAIMIOB IO JHCIUILIHHE MPEIyCMaTpHBacT
npenocraeieHue uHGOpManuu B ¢GopMax, aJaNTUPOBAHHBIX K OTPAHWYCHUSM WX 3J0POBbS U BOCIPHUITHS
nHpOpMaIuu:

Jast a1 ¢ HAPYIIEHUSIMU 3PEeHuS .
— B (hopMe AIIEKTPOHHOTO JJIOKYMEHTA;
— B II€YaTHOH (JOopMe YBEIWUSHHBIM MIPH(PTOM.
Jlast M1 ¢ HAPYIIEHUSIMH CJIyXA:
— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;
— B IIeYaTHOH (hopme.
J st M1 ¢ HAPYIIEHUSIMH OTIOPHO-IBUTaTeILHOTO aNnapara:
— B (popMe 3ICKTPOHHOTO JIOKYMEHTA;
— B IIEUaTHOH (opme.
[Ipu HEOOXOAMMOCTH JUIsl OOYYAIOIIUXCS C WHBAIUIAHOCTBIO MPOIEAypa OICHHBAHUS PE3yJbTaTOB OOYYCHUS
MOJKET MPOBOJMTHLCS B HECKOJIBKO 3TAIIOB.
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1.BBenenue

®onn oneHovHbIX cpeacTB (POC) sBisieTcs: MPUIIOKEHUEM K pabodeit mporpaMmme JUCITUTITHHBI
«DIEeKTPOIMHAMUKA WU PACHPOCTPAHEHUE BOJIH» M TPEACTABISIET COOOH COBOKYITHOCTh KOHTPOJBHO-
W3MEPHUTEIbHBIX MaTepUajoB (THMOBBIC 3a1aud (3aJaHus), KOHTPOJbHBIC pabOTHI, TECTHI U Op.) U
MCTOHAOB HX HCIIOJb30BaHHA, MNPCAHASHAYCHHBIX IJId H3MCPCHUA YPOBHA MHOCTUIKCHHA CTYACHTOM

YCTaHOBJICHHBIX PE3YJIbTaTOB O0yUYEHUSI.

®OC 1o AUCHUIUIMHE HUCIIOJB3YCTCA MPU IMPOBCACHUHN TCKYHICTO KOHTPOJA YCIICBACMOCTH U

HpOMC)I(YTOHHOﬁ arTeécTaluu CTyACHTOB.

[TepeueHs 3aKkpeIICHHBIX 32 TUCITUTUIMHON KOMITETEHIUH MpuBe/eH B Taduiie |
Taboauna 1 — IepeyeHsb 3aKpenJieHHbIX 32 JUCHUNIMHON KOMIETeH N

MyOIMKALUHA Pe3yIbTaTOB HCCIICAOBAHUH
U pa3paboTOK B BUJIE IPE3CHTALNH, cTaTei
Y JIOKJIaJI0B

Koxa DopMyJIHPOBKA KOMIIETCH MU dranbl GOPMUPOBAHUS KOMIIETEHIIUN
OIIK — 2 | ciocoOHOCTP BBISBIATH €CTECTBEHHO- JoJzkeH 3HATH
HAYYHYIO CYIIHOCTB IIPO0IIEM, OCHOBHBIE TOHATHS AJIEKTPOAMHAMUKH;
BO3HHKAIOIINX B X0/I¢ TPO(PECCHOHAIFHON | MaTeMAaTHIECKUH anmapaT PemeHHs
JIeSITENIbHOCTH, TIPUBJIEKATD JIJISI UX NIEKTPOAMHAMHUUYECKUX 3a7a4, OCHOBHBIE YPaBHEHUS
peLIeHUs] COOTBETCTBYIOLINH (HU3UKO- 9IEKTPOMArHUT HOTO MOJIsl, IPUHIUIIBI U TEOPEMBI
MaTeMaTHUYeCKUi anmnapar NIEKTPOAMHAMUKH; KJIACCHI JIEKTPOIUHAMUYECKUX
3aJa4u ¥ MOJXOMABI K UX PELICHUIO
Jomnxen ymern
IIpuMeHATH 3HAHUS U1 BIABICHUS €CTECTBEHHO-
HAYYHYIO CYIIIHOCTB IIPOOJIeM, BOSHUKAIOIIHNX TP
PELICHUH PA3IUYHBIX 2JEKTPOJUHAMUUYECKUX 3a7a4 U
HUXPaJUOTEXHUUYECKUX MPUIIOKEHUN, IPUBJIEKATD TSI UX
peIIeHAs COOTBETCTBYIOMINH (PH3HKO-MaTeMaTHdec KUt
anmnapar
JoJszkeH BiIaageTh
OCHOBHBIMU HaBBIKAMU pereHus 0a30BbBIX
9NIEKTPOJAMHAMUYECKUX 3a/1a4.
IIK — 3 | rOTOBHOCTb y4aCTBOBAaTh B COCTaBJICHUU JoskeH 3HaTh
AHATUTHYCCKUX 0030POB U HAYyYHO- MeTtoauku cOopa U aHaIn3a HHHOPMAIHH IS
TEXHUYECKHX OTYETOB 10 pe3yIbTaTaM COCTaBJICHUS aHAJIMTUYECKHX O0030pOB M Hay4yHO-
BBINOJIHEHHOH paboThI, B HOATOTOBKE TEXHUYECKUX OTYETOB II0  pe3yibTaTaM  aHaJIU3

uHpOpMamuu B oOJacTu
pacIpocTpaHeHHs paJHOBOIIH.
Homnxen ymern
OcymiecTBIATh MOUCK U aHAN3 HH(OpMAIMU B 00J1aCTH
JNEKTPONMHAMUKY, MPEICTaBICHHOH B  pa3iIMYHBIX
OTCYECTBEHHBIX M 3apyOSKHBIX  HCTOYHHKAXIJIS
pa3paboTKu PagMOTEXHHYECKHX YCTPOHCTB Pa3iUyHOIO
Ha3HAYeHUsI.

DJICKTPOANHAMUKHN u

JloskeH BiIageTh
HaBBIKAMHU PacueTOB 3JIEKTPOMArHUTHBIX MOJIEH U BOJH,
HEOOXOTUMBIX pu aHanuse UHOOPMAIUU IS
pa3paboTKu PaJTUOTEXHUYECKHUX YCTPOMCTB pa3IMIHOTO
Ha3HAYEHUsL.

O6HII/I€ XapaKTCPUCTUKHA moka3arejie u KPpUTCPUCB OLICHHUBAHUWA KOMHCTGHHI/Iﬁ Ha BCEX ITaliax

IpUBEACHBI B TabiuLe 2.

Tabnuua 2 — O01ue XxapakTepuCTUKY NToKa3aTeael U KpUTepreB OLEHUBaHKs KOMIIETEHLIUHN 10 ATarnam

Iloka3arenu u
KpUTEPUU

3Harthb

YMeTh Bnanets

OT1nraHO (BBICOKHMH
YPOBEHB)

Ob6namaet hakTUIECKUMH U
TCOPETUICCKUMU 3HAHUAMU B
npeaenax u3y4aeMon o0IacTu ¢
MOHMMAaHHEM T'PaHHMI
NPUMEHUMOCTH

Xopomro (6a30BbIi
YPOBEHB)

3HaeT (aKThl, IPUHIIHITH,
MPOLIECCHI, OOIIE TOHSTHS B
npeenax u3ydyaeMon oomacTu

Ob6nagaeT AMana3oHOM KonTponupyer pabory,

[IPaKTUYECKUX YMEHUH,
TpeOyeMbIX JJIsl Pa3BUTHS
TBOPYECKHX PEIICHUH,
abcTparupoBaHus poodIeM

OO6naiaeT Auana3oHoOM
MPAaKTHYECKUX YMEHHUH,
TpeOyeMbIX I PelIeHHs
OTIpeieNIeHHBIX Ipo0ieM B

IIPOBOJUT OLICHKY,
COBEPLUEHCTBYET JEHCTBUS
paboTsl

Beper oTBeTCTBEHHOCTH 3a
3aBeplIeHHE 3a/1a4 B
UCCIIE0BAHUH,
MIPHUCTIOCAa0IUBAET CBOE
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obnacTu HUCCICAOBaHUA

[IOBEJECHUE K
00CTOSTENLCTBAM B
petienun npoodIeM

YA0BIETBOPUTEIHHO
(TIOpOTOBBIi YPOBEHB)

O6mamaet 0a30BBEIMH OOIITUMU
3HAHUAMM

O6agaeT OCHOBHBIMH
YMEHUAMH, TPeOYyeMbIMH IS
BBITIOJTHEHHSI TIPOCTHIX 32124

Paboraet npu npsmMom
HaOJIONCHU T

2. Peaqu3anus KoMneTeHuu

2.1. Komnerenuusa OIIK — 2

OIIK — 2: cnocoOOHOCTh BBISIBJIATH C€CTCCTBCHHO-HAYYHYIO CYIIHOCTbH HpO6JICM, BO3HHKAKOIIUX B XOJ€

npodeccCHOHATLHON IS TETbHOCTH,

MaTeMaTUYeCKUI anmnapar.

s hopMHupOBaHHSI KOMITIETEHITUU HEOOXOMMO OCYIIIECTBUTE PSIJT ATAIIOB.
Oranbel (GOPMUPOBAHUA KOMIIETCHLUHU, MPUMEHsIeMble ISl ATOr0 BUIbl 3aHATHI U HCIOJIb3yeMbIe
CpeICTBA OLIEHUBAHUS MIPEICTABJICHEI B TA0IHIIE 3.

Taéauna 3-Itanbl GopMUPOBAHNS KOMIIETEHIIMH U UCIOJIb3yeMble CPeICTBA OLleHMBAHUS

3a7a4, OCHOBHBIC
YpaBHEHUS dJICKTPOMAarHuT
HOTO TIOJIsI, IPUHIHUIIEL 1
TEOpEMBI
ANEKTPOAMHAMUKH; KJIACCHI
ANIEKTPOAMHAMUYECKUX
3aJa4 U IOJIXO0/IbI K UX
PEIICHUIO

3JIEKTPOIMHAMHYECKUX
3a1ad M UXPaTuOTEeXHUIEC
KHUX IPUIOKEHHH,
MIPUBJIEKATDH JJISI UX
peLIeHUs] COOTBETCTBYIOIIMUN
(hU3UKO-MaTeMaTHICCKUN
amnmapar

CocraB 3HaTHL YMeThb Bnanerts

Co JIEp/KaHUE OCHOBHBIE TTOHATHA ITpumensTh 3HAHUS U1 OCHOBHBIMHU HaBbIKAMU
9JICKTPOJAMHAMUKHU, BBISIBJICHUST €CTECTBEHHO- peuieHus 0a30BbBIX

OTaIloB MaTeMaTUYECKUH anmnapar HAay4YHYI0 CyIIHOCTH SNCKTPOAUHAMHUYCCKUX
pemeHus po06JieM, BOSHUKAIOIINX 3a1ad4.
3JICKTPOJNHAMHUICCKUX IIpY PCHICHUH PA3JIMIHBIX

Bue!l 3anaruii

Jlexummy;

[IpakTHyeckne 3aHATHS
CamocrosTensHas paboTa
CTYJICHTOB

JlabopaTopHEIe pabOTHI;
[TpakTHYeCKUE 3aHATHS
CamocrosTensHas paboTta
CTYJICHTOB

JlabopatopHbIe pabOTHL;
CamocTosTenbHas padora
CTYJICHTOB

Hcnonszyemble
cpeacTaa
OIICHUBAHHUS

Kontposasnas pabora;
OKx3aMeH

OdopmiieHne OTYETHOCTH U
3aIuUTa 1ad0paToOpHBIX
pabor;

3a1uTa J1abopaTopHBIX
pabor;
OKk3aMeH

NPUBIICKATh JUISI HMX PELICHUS COOTBETCTBYIOLIUH (PU3UKO-

OO0mre XxapakTepUCTUKH MOKa3aTeIel 1 KPUTEPUEB OLICHUBAHUSI KOMITIETCHIIMH Ha BCEX dTarax
MIPUBEICHHI B Ta0HIe 3.

Tabamnna 3 — O0mue XapakTepUCTHKH MOKa3aTe/eil U KpUTepUeB OLleHMBAHUSI KOMIIETEeHIIUH 110
Tanam

dopmyaupoOBKa MoKa3aTeaeil 1 KpUTepueB OLEHUBAHUS TaHHOM KOMIIETEHIIMY NMPUBEeHa B Ta0u1Ie
4.

Tadiuua 4 — IToka3areJM 1 KPUTEPUH OLICHUBAHUS KOMIIETEHIIMH HA Tanax

IToxka3arenau n

3HarnL YmMmerb Baagern

KpUTEpPUHU
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3Haer MaTeMaTu4eckuil | Ymeer rpaMoTHO BbIBIATE | CBOOOMHO BiajmeeT
anmnapar pelieHusl | €CTECTBEHHO-Hay4YHYIO METOJIaMHU PELIEHUS 3a1a4
3JEKTPOAMHAMUYECKUX 3a/1a4; CYIITHOCTB TIPOOIEMBI 3JIEKTPOAUHAMUKH U
AHanm3upyeT CBS3M MEXOY | NPH PEIICHUH Pa3THIHBIX pacnpoCTpaHEHUs BOJIH.
Pa3IUYHBIMM  TOHATUSIMHU 3a/1a4 3JEKTPOJUHAMUKY U IIpuBnekaer y1st pelieHus
o 00J1aCTH TEKTPOIMHAMUKI pacupoCTpaHEHUs BOJIH. 3a/1a4 3JEKTPOIUHAMUKHU
(Bzfclgzz; 3HaeT OCHOBHBIC YpaBHEHUS, COOTBETCTBYIOILUN §
OTIHCHIBAIOIINE (hU3MKO-MaTEeMaTHICCKUN
yposei,) 9JIEKTPOMarHUTHOE TOJiE U amnmapar
METO/IbI ux
peLICHUs ;MEXaHU3Mbl BIUSHUS
3emun ¥ atMocepsl 3eMiIn Ha
pacupoCTpaHEHUE PaIUOBOJH
Pa3IMYHBIX AUANAa30HOB
IloHuMmaeT cBsI3u MEXY YMeeT paccUUTHIBATh U Bnageer HaBblkKaMu
Pa3IMYHBIMU OHATHAMH B AHAJIN3UPOBATh pELIeHNUs 3a1a4 CBSI3aHHBIX
001aCTH 3IEKTPOIHAMUKHY; XapaKTepUCTUKU C 3JIEKTPOMAarHUTHBIMU
IIpencrapaser npuemsl u 3JIEKTPOMAarHUTHBIX BOJIH, SIBIICHUSIMU;
METO/Ibl pELICHUS YYUTBIBATh YCIOBHS UX HaBbIKAMU  OIPEIEICHUS
Xopouo 3JEKTPOAMHAMHUYECKUX 3a1a4 pacupoCTpaHeHus U Xapakrepa W CTEHEHH
(6a3oBbIii BO30YXKIICHUSI, BIMSHUC BIIUSHUS Tpacchbl
YPOBEHb) TapamMeTpoB CPeIbl. pacnpocTpaHeHus
PaaroBOJH Ha
XapaKTePUCTUKU
KOHKPETHOU
palnOTEXHUYECKOU
CUCTEMBI.
JaeT onpenenenns OCHOBHBIX YMeeT caMoCTOSITENEHO Bnaneet HaBbIKaMu
TIOHATHI B 001aCcTH OIOMPATh METOIBI penreHust 6a30BBIX
Yaosaersopure 3JIEKTPOANHAMUKHU. pelIeHus 3a1a9 B 00JIACTH 3JIEKTPOAMHAMUYECKUX
JLHO . 3JIEKTPOAUHAMUKH U 3a/1ay;
(moporoBeli pacnupocTpaHeHus
YPOBeHE) PpanuoBOJIH.

2.2. Komnerenuus IMK — 3

IIK — 3: roTOBHOCTh y4acTBOBaTb B COCTaBJICHHWU AHAIUTUYECKHX OO30pOB M HAyYHO-TEXHHUUECKUX
OTYETOB 0 pe3yJIbTaTaM BHIIIOJHEHHON pabOThl, B OArOTOBKE MyOIMKalMi pe3ylbTaTOB UCCIIEIOBaHUM
U pa3paboTOK B BHUJIE MPE3EHTAINH, cTaTeil 1 qokiaanoB s popMupoBaHUS KOMIETEHIIMM HEOOXOMMO
OCYILIECTBUTH P/ ITAIIOB
Otanbl (GOpPMUPOBAHMUS KOMIIETEHLIMH, NPUMEHsSEMble JUIs 3TOTO0 BHUIbl 3aHATUH U UCIOJb3yeMble
CpEICTBA OLIEHUBAHUs IPECTaBJICHbI B TA0IHIIE 5.
Tabanna S-Itanbl popMUPOBaHNS KOMIIETEHIIMH H UCII0JIb3yeMble CPeCcTBa OlleHUBAHUS

CocTaB 3HaTHL YMeTh Bnanets

Coneprxanue 3TanmoB | Metoauku cbopa u ananuza | OCyliecTBisTh MOMCK © | HaBbikamu pacueToB
HHPOPMALIAH IS aHanmu3  WHpOpPMANKMK B | DIMEKTPOMATHHUTHBIX IOJCH U
COCTaBJIICHUS  aHAJNUTHYeC | OONACTH SICKTPONWHAMHUKH, | BOJTH, HEOOXOAUMBIX TpH
KX O0030pOB H HAy4HO- | IpPEACTaBICHHON B | aHamu3e  HHOOPMAIMHIS
TEXHHYECKAX OTYETOB IO | PAa3JIMYHBIX OTEYECCTBEHHEIX | pa3pabOTKH
pe3yabTatamMm aHanmm3a | u 3apyOCIKHBIX | PaTUOTEXHUUCCKUX
nHpOpMaMid B 0O0JACTH | UCTOYHUKAXIJS pa3paboOTKH | yCTPOWCTB Pa3IMYHOTO
AIIEKTPOAMHAMHKHU PaINOTEXHUIECKHUX HA3HAYCHUSL.
pacmnpoCTpaHeHHUs YCTPOUCTB Pa3IMIHOTO
PaxruOBOJIH. Ha3HAYCHHUSL.

CornacoeaHa Ha noptane N2 22189

17



Bunp! 3anaTuii

Jlexium;

IIpakTueckue 3aHATUS
CamocrosTenpHas paboTta
CTYACHTOB

Jlaboparoprbie paboTHI,
[IpakTrueckue 3aHsITHS
CamocrosTenpHas paboTta
CTYACHTOB

JlaboparopHblie paGoTHI;
CamocTosTenpHas paboTa
CTYIICHTOB

Hcnonszyemblie
cpencTaa
OIICHUBAHUS

KonTtponpHas pabora;
OKk3aMeH

OdopmireHre OTYETHOCTH U
3aIuTa J1adopaTOPHBIX
pabor;

3aIuTa JIAO0paTOPHBIX
pabor;
Ok3aMeH

®opMyaupoBKa I0Ka3aTeaeii U KpUTEpUeB OLICHUBAHUS 1TaHHOM KOMIIETEHIIMY NPUBEEHA B Ta0IHLIE

6.
Ta6auna 6 — [loka3zaTeu 1 KpUTEPUHN OLIEHUBAHMS KOMIIETEHIIMU HA 3Tanax
IHoka3arenu u
3HaTL YmMmerb Baagern
KpHUTepuu
3HaeT  OCHOBHBIC  TCHICHUMH | VYMeeT pacCUMTHIBATDH U HaBbikamu pacueroB
Pa3BUTHS DJIEKTPOAMHAMUYCCKHUX | aHAIM3MPOBATH XapaKTEPHCTHKH | SJIEKTPOMArHHUTHBIX TOJICH U
PaHOTEXHUYECKUX CHCTEM, | 3JIEeKTPOMAarHUTHBIX BOJIH, BOJNH, HEOOXOAMMBIX TIPU
HCTONB3YeT MX MPH COCTABICHHH | YIUTBHIBATH YCIOBHS X aHanm3e WHOOPMALMH U
Oramyno aHATMTUYECKUX  0030pOB W | PaclpoCTpaHEHHS M COCTaBIICHUH
(BbICOKHI HAayYHO-TEXHUYECKHX OTYETOB 110 | BO3OYXKAEHMS, BIMSHHE AQHAIMTUYECKUX 0030pOB H
YPOBEHb) pesynbTaTam BBITIOJIHCHHOW | MapamMeTpoB Cpefbl Ipu HAyYHO-TEXHHYECKHX
paboThI. COCTaBJICHUH aHAJIUTHYCC KHX OTYETOB B obnactu
0030pOB U HAYYHO-TEXHHUYECCKHX | OJICKTPOAWHAMHKH
OTYETOB
ITonnmaer cBsi3u MexXIy ‘YMeeT rpaMOTHO COCTaBIIATh Bnageer nHaBbikaMu
PAa3TMYIHBIMU HOHATHAMH B AHAITUTHIEC KHE 0030PHI U PpELIeHNMs 33129 CBS3aHHBIX
00J1aCTH DIEKTPOINHAMUKH; HayJHO-TEXHHIECKHE OTYETHI 10 | C 3JIEKTPO MarHUTHBIMU
3HaeT METOIMKH cOOpa M aHamm3a | pe3yibTaTaM BBIIOTHEHHON SIBIICHHSIMH ;HABBIKAMHA
Xopomo UHGOPMALMH IS paboTsl B 06nactu MOATOTOBKH ITyOIHKaIHii
(0a30BBbIii COCTABJICHHUSI QHATUTHYECKUX 9NeKTpOAUHAMHUKN U PPB. pe3yibTa TOB HCCIICOBAHHI
YpPOBeHbB) 0030pOB U HAYYHO-TEXHHYCCKHUX u pa3p3,60TOVK B BUIIC
OTYETOB M0 Pe3yJbTaTaM Mpe3eHTaluii, crateil 1
BBIIOJTHEHHON paboThI JOKJIa0B
Jlaet onpeiesieHNus OCHOBHBIX VYMeeT caMOCTOSTENIbHO BuiasieeT HaBbIKAMHE
YaoBaerBopure | nowusruii B o6nactu TOTOBHUTH ITYOIHKAINH HOJrOTOBKH MyOIHKAIMI
JbHO ANIEKTPOANHAMHKH. PE3yJIbTaTOB UCCICIOBAHUI 1 PE3yNbTATOB MCCICI0BAHHUIA
(moporosbIii pa3paboTOK B BHE B o0nactu
YPOBEHb) Npe3eHTalui, cTatel 1 SIIEKTPOANHAMUKH
JOKJIaI0B

1.WnrerpanbHble n nuddepeHuanbHble ypaBHEHHS dJIEKTPOMarHeTH3Ma.

Tembl KOHTPOJILHOI Pa0dOTHI

2.ITnockue QJICKTPOMAriMTHBIC BOJIHBI B HCOTPAHUYCHHBIX Cpeaax

3.I'paHuuHbIe 331241 IEKTPOANHAMUKI

4.9HeKTpOMaI‘HHTHLIe BOJIHBI B HAITPaBJIAOOIUX CUCTEMAX

5.M3nydeHne 3JIeKTPOMarHUTHBIX BOJIH.PactipocTpaHeHne 3J1eKTPOMAarHUTHBIX BOJH BOJIN3H IIOBEPXHOCTH

3emumn. TponocepHoe 1 HoHOChEpHOE pacnpocTpaHeHHE PaIHOBOIIH.

3. TunuunbIe KOHTPOJIbHBIC 3a1aHUA

Jliis peanu3anuu BBIMIETIEPEYNCICHHBIX 3a7a4 00YUYEeHUS UCIIOIB3YIOTCS CACIYIOIINE MaTEPUAIIbI:
— KOHTpPOJIbHBIC 3aJ]aHHs WM WHBbIC MaTepHalibl, HEOOXOJWMBIC I OICHKUA 3HAHWH, yMEHUH,
HABBIKOB U (MJIM) OMBITA JEATEIbHOCTH, XapaKTEPU3YIOIIUX ITAIbl (JOPMUPOBAHUS KOMIICTCHIUI B
MPOIIECCEe OCBOCHUS 00Pa30BaTEIbHON MPOrPAMMBI, B COCTaBE:
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KOHTpOJIbeIe 3agavau ( THIIUYIHBbIC ) 10 JIEMCHTAPHBIM 3HAHUAM U MPAKTUYCCKHM HaBbIKaAM I10
TEMaM:

3.1. TEMA: WHTerpajgbusblie u nupdepeHINaIbHbIC YPABHEHHS JIEKTPOMArHeTH3Ma.
3.2. TEMA: OcHoBHbIE TeOpeMbl H PUHUHUIIBI B TEOPHU TAPMOHUYECKHUX IOJIeH
BOIIPOC 1. MoxHO 11 cO3aTh MarHUTHOE TI0JIE C pacTpeieieHHeM BEKTOpa MarHUTHOW WHAYKIIAN

D 2% 2 27

B =5x"i+5y"j+5z°k »

OTBETDI: 1) Takoro moss HET 2) 3TO MOJIe MOXKET OBITh CO3JIaHO MOCTOSTHHBIMU MarHUTAMU

3) ero MOXHO CO37aTh TOCTOSTHHBIMHM TOKaM# 4) TOKaMHU , MATHUTAMH U O0BEMHBIMH JIEKTPHICCKUMH 3apsaamMu.
BOITIPOC 2. Ha rpanuue nByx cpen sekropel D, u D,; Oynyr D, = 2X, + 5y, + 4z, D,, = 4%, + 5y, + 82,
Kaxoe n3 mpuBeieHHBIX HUKE YTBEPKACHUH UCTUHHO?

OTBETBI: 1) Ha rpanwnme 3Tux cpen ecTh MOBEPXCTHOCTHBIHN 3apan 2) Cpenst 1 1 2 MOTYT OBITH M30TPOITHBIMH
3) To kpaiineii Mepe oaHa u3 cpef anusorporna 4) O6e cpeapl 00s3aTebHO aHU30TPOIHE! 5) Hu 01O M3 3THX
YTBEPKACHUN HE MOXKET OBITh HCTHHHBIM

3.3. TEMA: Iliiockue 3JIeKTPOMarHuTHbIe BOJIHbI B HEOTPAHUYEHHBIX Cpeiax

BOITIPOC 1: Ha xakoif yron moBEepHETCS BEKTOpP HANPSKEHHOCTH 3JIEKTPUUECKOro MOJsA C KPYroBOM

o o 8
nonspusanuei, ecnmu vactora konebannii f =177y, a cxopocts C=3-10° M OpH POXOXKIECHHUH
cek.’

paccrosaus 10cm ?

OTBETKL: 1.90°: 2.360°: 3.120°; 4, 60°: 5. 10°;

BOITIPOC 2: Kak u3MeHHTCS TIyOMHA TPOHHUKHOBEHHUS 3JICKTPOMArHUTHOTO TOJS B IPOBOIAIIYIO CpPEAdY,
ecni e€ TPOBOJMMOCTH YBEJHYUTCS B YeThIpe paza?
OTBETHI: 1. VBenuuutcs B 4 paza; 2. YBenuuutca B 2 pasa; 3. YMmenbluutcs B 4 pasa;

3. YMmenpmutcs B 16 pa3; 5. Ymensutcs B 2 pasa.

3.4. TEMA :T'panuunbie 321241 31eKTPOIHHAMHUKH

BOIIPOC 1: Ilpu xakoM OTHOLIEHUH

g .
% Oynmer HaOMIOMATHCS TOJHOE BHYTPEHHEE OTPa)KEHHE, €CIIM YroJl MaJCHHS] BOJIHBI U3 TMEPBOM CPEIbl
1

0
paBeH 45", a MarHWTHBIE TPOHHMIAEMOCTH OOOMX CPEI OJMHAKOBBI?

&,
OTBETHI: 1. =2>

&

&
: 2. 22>

&

3.8—22§; 4.5—2 1;

1
4’ g 2 g 2 g

N

BOITPOC 2: Tlpu Kakux COOTHOIICHHS MEXKIy TNPOHUIAEMOCTSMH ABYX Cpel KOA(PQOHUIMEHT OTpa)KeHUS HX
rpaHuIBl pasnena Oyxer paBeH 07

OTBETLL: 1. g =&,, u, m u, -mobwie; 2. 1, =, & U &, -MO0BIE; 3. & - L4 =&, fLy,
g Mt

& & & &,

3.5. TEMA :DsekTpoMarHuTHbI€ BOJHBI B HANPABJISIONIMX CHCTEMAX

BOITPOC 1. Kakomy Ty BOJHBI NPHUHAUIEKUT KapTUHA 3JIEKTPUUECKOTO IOJIS,
n3o0pakeHHOro Ha pucyHke? Ompenenuth 3aBUCUMOCTh Ey ot koopamHatr X u Y
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AN
DY

OTBETEL: 1. {EyMl.sin' ¥/acos ¥/ o (EyEll_cos ¥/asin' X/a_ 3

{EyH!! _cos ¥/asin' /a4 {EyE'!_sin' ¥/asin' /a5 {EyH0 _cos x/ac0s” ¥/,

BOITPOC 2. Ha pucyHke H300pa)X€HO pachpeleiCcHHe CHIIOBBIX JIMHUHA MAarHUTHOTO TOJIS.
Kakomy Tumy BoJHBI OHO npuHamiIexkut? Onpeaenuts 3aBucumoctb Hy oT koopaunatr X u Y ?

)

OTBETHL: 1. {HyEﬂNcosZ“"/aSinny/b' 9 {HyE”NcosZ“"/aSinny/b' 3 {HyHuNcosz“"/aSinny/b-

{HyHZINCOSZﬂX/aSiHny/b. 5. {HyEZINCOSan/aCOSWY/b_

3.6. TEMA: DueKTpoMarHuTHbI¢ K0JIe0aHUsI B 00beMHBIX pe30HaTOpax
BOITPOC 1. B koakcuansHOM pe3oHaTope u3 meu (o =5,7-107 C% ), IMEIOLIEM Pa3MephbI

R, =16 mm, R, =7Tmm u L =50mm B0o3Oyx)naercs konebanue T, . Onpeneants pe30HAHCHYIO JIHHY
BOJIHBI, PE30HAHCHYIO YaCTOTY U COOCTBEHHYIO TOOPOTHOCTb.

Otser: 4,=10 cm , f, =3 [Ty, Q=2,3-102 ,

BOITPOC 2. B npsiMmoyronsHOM pesoHaTope u3 Meau (o =5,7-107 C% ), IMEIOIIEM Pa3MeEPBI:

a =58 mm, 6 =25 um, [ =40 mm Bo3GyxaeTcs Konebanue T f7 . ONpPEEIUTH PE3OHAHCHYIO
YaCTOTY U COOCTBEHHYIO JOOPOTHOCTS.
Otser: A, =4,53c™, f, =4,531Ty, Q =1,110°

3.7. TEMA: MH3iay4yeHue 3JIeKTPOMATHUTHBIX BOJIH

BOIIPOC 1. HaiiTi MarHWTHYIO COCTAaBIISIONIYIO TOJIS W3MydeHWs Aumois [epra il =5cm B
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o 4
SKBATOPUAIBLHON IIOCKOCTH Ha pacctosHuu F = 2-10" m or aunons wu npu yacrore f =400 M1y .

Ammmntyna toka B gumnone | =20A , mapamerpsl cpensl €=2n u=4.

OTBETHI: 1.0,19-10°% 4/ 2.0,03-10°4/ 3.01-10°4, 4.019-10°4,  5.0,2-10° 4,

BOIIPOC 2: Kak u3MeHHUTCS MOUIHOCTh WM3TMydeHHs Aumois ['epra, ecim ero mepeMecTuTh M3 OTKPBITOTO
MIPOCTPAHCTBA B AUCTHUITUPOBAHHYIO BOIY 6 =81 ? B OTKpBITOM MPOCTPAHCTBE
Ka0enp TUTaHWA COTJIACOBAH.

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

3.8. TEMA: PacnpocTpaHeHHe 3JIeKTPOMAarHUTHBIX BOJIH BOJIM3HM NOBEPXHOCTH 3eMJIN.
3.9. TEMA:TponocdepHoe u noHOC(hepHOE PACHPOCTPAHEHHE PATMOBOJIH
1. B xaxom nuana3zoHe HaxoJsATCs paauoBOJIHBI yacToTor 15 MI'm.
1. Jlnuuneie BoHbl 2.Cpennue BoaHbI 3.KopoTkue BosHbBI 4. YIbTpaKOPOTKHE BOJHBI

2. Onpenenure MOIIHOCTh CUTHANa B MPUEMHONW aHTEHHE MPH PacHpOCTPAHEHUH PAJMOBOJIH B
CBOOOJTHOM TPOCTPAHCTBE, €CJIM IMepefaronias aHTEeHHA H3JIy4yaeT curHai MomHoctbio 100 Bt m
HaxoauTcs Ha pacctossHUU 10 kM oT mpuemHoi. KoadduiueHT HanpaBieHHOTo AeWCTBUS 00X aHTEHH
1000, niuna paguoBosHbl 40 cMm.(Cunrtath 1~ 10).

1. 1MBr 2. 0,5MBr 3. 10MBrT 4, 0,1 MmBT

3. Ha kakyro BelnMuUMHY pa3znuyvaroTcs (aspl BOJNH, MPUIIEANIMX B TOYKY IpHEMa U3 MEpPBOH U
sTOM 30H DpeHens.
1. 4n 2. 2n3. 574. 8n

4.0npenenuts paguyc NepBoi 30HBI DpeHens UIsi CepelHbl TPACChl MPOTSHKEHHOCThIO 40 KM
IIPH JUTMHE BOJIHBI IiepeaaTynka 1 M.
1.100 m2.10 M 3.1m4.0,1 M

5.I'ne Oonblie paccTosHUE NPSIMON BUAMMOCTH — Ha 3emiie uin Ha JIyHe — nIpu OJIHUX U TeX Ke
BBICOTAX MOHSTUS aHTEHH.
2. 1. Ha3ewmie 2.HalJlyae 3. OpnwuHakoBoe

6. [Ipu KaKoM pacroyoKEeHUU TPUEMHOM U Mepearolell aHTEeHH IS pacyeTa paauoTpace
pUMeHNMa HHTepepeHIIMoHHas GopMyIa.
1. AHTEeHHBI pacnojI0XKeHbl Ha 3eMHOW TOBEPXHOCTHU
2. AHTEHHBI NIOJIHATHIE HaJl 3€MHON TTOBEPXHOCTHIO
3. AHTEHHBI PacIoJIOKEHBI B CBOOOIHOM IPOCTPAHCTBE

7.Kaxum 06pa3omM yuuTeiBaeTcs c(heprUUHOCTb 3€MIIM IIPU pacueTe paguoTpacc ¢ UCIOJIb30BaHUEM
uHTepepeHIIMOHHOI (opmyIbl BeeneHckoro.
1. C nomo1pto NpUBEACHHBIX YIJIOB
2. C moMoIIbIO MPUBEJCHHBIX BBICOT
3. C mOMOIIbIO 3KBUBAJICHTHOTO pajryca 3eMiTu

8. Kakas u3 npuBeaeHHbIX (popmyn sBisieTcss uHTephepeHIMoHHOoM Gopmyroi Beenenckoro.

_ J60PD -4z h, B - J60PD -4z h,
- - 2

" A-r’ - A
_J6OPD -47hh, o _N6OPD -4zhh,
3. 8 4, ! Aer
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9. I[JISI KaKuXx JUAMa3soOHOB PaAXOBOJJH MOXHO CHHUTATh HOBCPXHOCTH 3emiu HHOCKOP'I, €CJI1 BBICOTA
HEPOBHOCTEH 2 M, YroJl MaICcHUsI PaJuOBOIHBI HA 36MHYIO ITOBEPXHOCTh 60° .
1.CAB, AB2. CAB, 1B, CB 3.CB, KB 4 .CB, KB,YKB
10. B uem cyTh «uaeanuzanun» B Gopmysie uacaTbHON paauonepeadu.

1. He npuHuMaeTcsi BO BHUMaHUE KPUBU3HA 3€MHOM OBEPXHOCTH.

2. 3eMHOI OBEPXHOCTHU MPUIHCHIBAIOTCS CBOWCTBA UAECATIBHOIO MPOBOIHUKA

3.He npuHHMaroTCAa BO BHUMaHUE HEPOBHOCTH 3€MHOU ITOBEPXHOCTU

4.He npuHuMaeTcs BO BHUMaHUE KpUBHU3HA 36MHON TOBEPXHOCTH, 3€MHOMN IIOBEPXHOCTH
IIPUIKCHIBAIOTCS CBOMCTBA NIACAIIBHOTO IIPOBOIHUKA a

11. Kakue cocTaBisitoliye UMeeT B JJalbHEH 30HE M0JIe, U3JTy4aeMoe BEpTUKAIbHBIM BUOPATOPOM,
PaCIOJIOKEHHBIM Ha MOJYNPOBOASAIICH 3eMHON MTOBEPXHOCTH.
1. Beprukanpuyo  2.I'opusoHTanbHy03 .BepTuKanbHYIO U TOPU3OHTAIBHYIO

12. Bo CKOIBKO pa3 aMIUIMTyJa HAMPSHKEHHOCTH 3JCKTPHUYCCKOTO IMOJIs, Cco3IaBaeMast
BEPTUKAJIBHBIM BHOPATOPOM, PACIOJIOKEHHBIM BOJIHM3M HIEATbHO MPOBOJSINEH, TUIOCKOW MOBEPXHOCTH
OOoJIbIlIe AMIUTMTYbl HAMPSHKEHHOCTH JJIEKTPUYECKOrO IMMOJIs, CO3/7aBacMoOil BHOpAaTOpOM TOH ke
MOIIIHOCTH B CBOOOTHOM ITPOCTPAHCTBE.

3. 22. J23.4.48

13. Kakoii u3 npuBeneHHbIX napameTpoB B popmyiie Lllynelikuna- Ban-nep-Ilons Ha3piBaeTcs
YHUCICHHBIM PACCTOSHUEM.

Lp=mr/Me]  2..p=mr?/Ale| 3..p=nr?/A%fe| 4..p=le|r/An

14. Kak U3MEHHUTCS pACCTOSIHUE NPSMOI BUITUMOCTH 32 CUET TPOrochepHOil pepakiuu pu rpaJucHTe
k03¢ durmenta npenomienus tpornocdepst dn/dh = - 1/2R,

1.VBenuuntest By/2 pa3 2. YMeHbIHTCS B2 pas3. YBenuuuTcs B NE) pa3
4. VYeemuuutcs B+/3/2 pa3

15. Kak n3meHuTcs paanyc KpUBU3HBI TPAEKTOPHH Jiyya B Tponocdepe npy M3MEHEHUHU T'paJueHTa
nokasatess npejgomiierus ot dn/dh = -3-108 M 510 dn/dh = -6-108 m™?

1. Ymenpmmmtesa B 2 paza 2. YBenuuutcs B 2 pa3a3.YMeHbmUTCS B 4 pasa

4. YBenuunres B 4 pasa

16. OmnpenenuTh 3KBUBAJICHTHBIHN pasnyc 3eMiu 1Jis TPONocQepsl ¢ TpaueHTOM MOKa3aTels

npenomnenns dn/dh = - 4.10° v
2. 1. Ro/2 2.3Rp/4 3. 4R¢/3 4. 3Ro/2

Kakoli u3 nydeil, NpuUBENEHHBIX HA PHCYHKE, COOTBETCTBYET KPUTHUECKON TporochepHoit
pedpakuuun

1. Tlepwiit
2. BropoiiTperuit

CornacoBaHa Ha noprtane Ne 22189 22



18. YeM BbI3BaHbI 3aMHUPaHMs CUTHAIOB B JIMHUSX PAAMOCBS3U C TPONOC(HEPHBIM paccesHuEeM
[Tornomennem paguoBosIH B Tponochepe
Pedpakuueii pagroBosH B Tponocgepe
OyKTyanusMu HEOTHOPOTHOCTEH Tporocgepsl
WuTepdepennyeii npsaMoil 1 0TpaskeHHOH OT 3eMIIN parOBOIHBI

Eal NS

19. Bo3moskeH Jii BOTHOBO# mporiece B cpene, rae e< 0
1. Bosmoxen2.HeBo3moxkeH

20. Kak u3MeHuTCS COOCTBEHHAs 4acTOTa MOHHU3AIUH 3JIEKTPOHHOTO ras3a, €CiM KOHIEHTpalus
AJIEKTPOHOB B HEM YBEJIMUYUTCS B 4 pasza
1. VBenuuurcs B 4 paza2 .YBenuuurcs B 2 paza 3.YMmensbmuTcs B 2 paza
4Ymenblintcs B 4 paza

21. Kak u3MEHHTCS BBICOTAa TOYKH OTpPaXXeHHS B HOHOchepe Npu YMEHBIICHHH YacTOTHI
PaJOBOJIHBI
1. Veeauuurcsa?2. YMEHBIIUTCA 3. OcraHerca HEM3MEHHOMN

22. OmpenenuTh KPUTHYECKYIO YaCTOTY JUIsl BEPTHKAIBHO MAAAI0NIEH Ha HOHOC(HEPY BOIHEI.
MakcumanbHas 2JIEKTPOHHAsT KOHICHEHTPAIUSINmax = 5- 10° sn/em®
1. Mru240MI'g 3. 80 MI'n 4. 30 MI'g
23.  OnpenenuTh KPUTHIECKYIO YaCTOTY JUIS paIHOBONHEI, aJafomel Ha noHocdepy mox yriaom 60°,

MakcumanbHas 2JIEKTPOHHAsT KOHIEHEHTPAIUSINmax = 5- 10° sn/em®
20Mrp 2. 40MI'x . 3.80MI'. 4. 30MIn

MeToauyeckue MaTepualibl, onpeaeasionye npoueaypy oueHku 3Hanuii (C6opHuUK
TeCTOBBIX 32124 110 U3y4YaeMbIM TeMaM, coaep:kammii ot 80 10 100 TecToB HA KAaXKIYI0 TeMy)
npuBeeH B 11.12 padoyeil nporpaMMbl U HAXOAUTCH B 3J1eKTPoHHOM 0nbanorexe TYCYPa.
Pexxnm noctyma: http://edu.tusur.ru/training/publications/3714

3.11. Dk3aMeHalMOHHBIE BONPOCHI
Tema: UnTerpansubie 1 (U epeHunaibHbie YPaBHEHH JIeKTPOMarHeTu3ma

1.1. Onpenenenue 2MEKTPOMarHUTHOTO OIS

1.2. BekTophbl 37€KTPUYECKOTO MO

1.3. BexkTopbl MAarHUTHOIO MOJISA

1.4. 3axon Oma B nuddepeHmanbHoi hopme.

1.5. ITonHbI# TOK

1.6. Knaccuduxanus cpea, MaTepraibHble ypaBHEHUS

1.7. YpaBHenus Makcsenia B quddepeHnanbHoN 1 HHTErpajIbHON popmax

1.8. TlepBoe ypaBHeHHe MakcBesuIa: MOJHBIN TOK U MATHUTHOE TI0JIe

1.9. Bropoe ypaBHeHne Makcpesuia: OO001IEHHBIHN 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIIUH
1.10. Tpetse ypaBHeHUE MakcBeiia: DIEKTPUUECKOE TTOJI€ U 3apsiIbl

1.11. YerBeproe ypaBHeHue Makcpesuia: HenpepbIBHOCTH TMHMI BekTOopa B

1.12. I'pann4HbIE YCIOBUSA JUI 31EKTPOMArHuTHOro 1nosist. HopMasbHble U TAaHTeHITMANIbHBIE
COCTaBJISIOLINE BEKTOPOB TOJIS.

1.13. I'pann4HbIE YCIOBUS 11 HOPMAJIBHBIX COCTABISIOIINX AIEKTPUYECKOTO MO

1.14. I'pann4HbIE YCIOBUA U1l HOPMAJIbHBIX COCTABIISIFOIIMX MAarHUTHOTO T1OJIS

1.15. I'pann4HbIE YCIOBHUS ISl TAHT€HIIMAIBHBIX COCTABIIFOIINX MATHUTHOTO MOJIS

1.16. I'pannuHbIE YCIIOBUSA Ul TAHT€HIIMAIBHBIX COCTABIISIFOIINX 3JIEKTPUUECKOTO MO
1.17. MoHOXpOMAaTHYECKHE MOJISI, METOJI KOMITJIEKCHBIX aMIUIUTYI .

1.18. YpaBHeHuss Makcpesuia sl rapMOHMYECKUX KosiebaHui. KomIuiekcHble TPOHUIIAEMOCTH.
1.19. Jlemma Jlopenua.

1.20. IlpuHumn nepecTaHOBOYHOU TBOMCTBEHHOCTH.
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1.21. DOHeprus 1€KTPOMarHUTHOTO MOJIS

1.22. 3akon [[xxoyinsiJIenna u npeBpaiieHue SHepruu

1.23.YpaBHenue 6anaHca SHEPTUU sl 3JIeKTpoMaruuTHoro nojst. Bekrop IloiinTHHra.

1.24. JIBu>keHUe SHEPIUU B SJIEKTPOMArHUTHOM I10JI€

1.25. Cpenuuii 6amaHc SHEPTUU B ClIydae FapMOHUYECKUX KOJIeOaHMIA.

3. ILi1ocKue 3JIEeKTPOMATHUTHBIE BOJIHBI B Pa3JIHYHBIX CpeAax

4.1. YpaBuenue ['enpmrounbna i cpenbl 6e3 moteps. Ero pemienus. BoHOBOE YUCIIO ¥ BOTHOBOMH
BEKTOp. OPOHT BOJIHBI.

4.2. YpaBHenus Makcseia AJis INIOCKOM OJHOPOIHOM BOJIHBI. B3anMHas opueHTalus BEKTOPOB MOJIS U
BOJIHOBOT'O BEKTOpa B cpefie 0e3 notepb. BoiHOBOE CONMpOTHBIICHHUE.

4.3. Ilonspusanus mI0CKON EKTPOMarHuTHOW BOJIHBI.

4.4. DnekTpoMarHuTHBIE BOJHBI B cpenax ¢ nmorepsamu. KoaddumuenT 3aryxanus.

4.5. BotHOBOE 4MCIIO B MOIJIOIIAOLIUX cpenax. BoiaHbl B AuanekTpuke. BoaHbl B TPOBOAHUKE.
[ToBepxHOCTHBIN D DHEKT.

4.6. PacipocTpaHeHH€e 371€KTPOMAarHUTHBIX BOJIH B TUPOTPOIHBIX cpeAax. TeH30phl JUAIEKTPUUECKON U
MarHMTHON NPOHULIAEMOCTH aHU30TPOITHOU CPEABI.

5. I'panu4HbIe 321a4H 3JIEKTPOAMHAMHUKH

5.1. HopManbHO€ najieHue mI0CKOM BOJIHBI HA IpaHully ABYX cpen. @opmyiibl Openerns.

5.2. HaksioHHOE naieHHe TUIOCKOM BOJIHBI HA TPaHUILy ABYX cpell. 3akoHbl CHemunyca @opMyiibl
O®penens. Yron bprocrepa.

5.3.5IBneHue MOIHOro BHYTPEHHETO OTPAaXXEHUS U €ro puMeHeHne. HeotHopoiHbIe MJI0CKUE BOJIHBI.
5.4. Ilagenue mIOCKON 3MEKTPOMArHUTHOM BOJIHBI HA AUBJIEKTPUUECKOE MOIYIIPOCTPAHCTBO C OTEPSAMH..
[TpubnmxeHHbIe TpaHUYHBIC YCIOBUS JIeoHTOBHYA.

6. DJ1eKTPOMArHUTHBIC BOJHBI B HANPABJISIIOIIHUX CHCTEMAaX

6.1. [TonsiTHE O HANPABIAIOLUIUX CUCTEMAX. Y CIIOBUS paCIPOCTPAHEHHUS ANEKTPOMArHUTHBIX BOJIH B
HaAMpPaBIAOIMIUX cucTeMax. Kputnueckast yactora, IIMHA BOJIHBI B JIMHUU Niepeaadu, ¢pazoBas CKOPOCTb.
6.2. CBs3b MEXIY IPOAOIbHBIMU U MONEPEUHBIMH COCTABIISIOIIMMU TI0JIS1 B OJTHOPOJAHOM HampaBstoLei
cucremMe

6.3. Knaccugukarus HarpapisieMbIX BOJH.

6.4.ITpssMoyrosibHBIN METAaUIMYECKUI BOIHOBO/. BosiHbl THnA E, NX XapaKTEepUCTUKU U CTPYKTypa MOJIS.
6.5. [IpsMoyroapHBIA MeTaIIIMYeCKU BOJIHOBO. Bonubl Tna H, X XapakTepuCTUKU U CTPYKTYpa MOJIS.
6.6. OcHOBHAas BOJIHA IIPSMOYTOJILHOTO BOJHOBO/IA, €€ XapaKTEPUCTUKH, CTPYKTYpa IOJI U TOKOB.
Mo1tHOCTb, IEpeHOCHUMasi OCHOBHOW BOJIHOH uepe3 MOoINepeuHOe CEYeHHE BOJTHOBO/A.

6.7. Kpyrasle BosiHOBO/IBI. BosiHa OCHOBHOTO THIIA U €€ XapaKTEPUCTHUKH.

6.8. BomroBoe! ¢ BoimHamu trma T. KoakcHaibHBINA U TOJIOCKOBBII BOJIHOBOIEI.

7. DIeKTPOMATrHUTHBbIE K0J1e0aHHsI B 00bEMHBIX Pe30HATOPAX

7.1. Hakomnnenue sHepruu B oobeme. Pe3oHaTop U HarpaBiisitomas CTpykTypa

7.2. Pe3oHaHCHAas 4yacTOTa U 10OPOTHOCTh OOBEMHBIX PE30HATOPOB

8. M3ayueHue 3JIeKTPOMAarHUTHBIX BOJIH. DJIeMEeHTapHbIe U3JIy4aTe/ Il

8.1. YpaBHenus MakcBeruia i 001acTH, coaepxaiieil nctouHuku. HeoqHOpoAHbIE BOJIHOBBIE
YpaBHEHHUS

8.2.05eKTpoiMHaMUYeCKHE TOTEHIMANBL. Penenne ypaBHeHUH I 2IEKTPOAUHAMUYECKUX
MOTEHIINAJIOB.

8.3. DneMeHTapHBbIN IEKTPUUECKUN U3TydaTellb

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

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

8.6. DnemMeHTapHbIli MarHUTHBIN U31y4aTesb

9. Iu¢pakums 31eKTPOMATHUTHBIX BOJIH

9.1. lNoHsATHE ABIEHUS TUPPAKINU dICKTPOMAarHUTHBRIX BOJH. [Ipubmmxkenue [toiirenca-Kupxroda B
OINMCaHMU sBJICHUA Audpakiyu. 3061 Dpenens.

9.2. O6yacTh MPOCTPAHCTBA, CYIICCTBEHHAS ITPU PACTIPOCTPAHCHUH PATHOBOJIH.

10. PacipocTpaHeHnne 3JIEKTPOMAarHUTHBIX BOJIH BOJIN3H NMOBEPXHOCTH 3eMJIn

10.1. Knaccudukarus Mmoaenei paauoTpacc Hal 3eMHOM TTOBEPXHOCTBIO.
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10.2. TTone u3mydaresns, HOAHIATOTO HAJ IJIOCKOM MOBEpXHOCTHIO. IHTEpdepeHnnonnas popmyna u
dhopmyna BeeneHckoro.

10.3. Yuer chepuunocTu 3eMIIn IPH PACIPOCTPAHEHUU PATHUOBOIH B 30HE OCBEIIEHHOCTH.
[IpuBeeHHbBIE BHICOTHI.

10.4. PaccessHue paavoBOJIH IEPOXOBATHIMU NTOBEpXHOCTAMU. Kputepuii Panes.

10.5. CtpykTypa 1o u3J1ydeHus: BEPTHUKAIBHOTO AUIIONS PU HU3KO PACHONOKEHHBIX aHTEHHAX.

10.6. Pacuer BepTUKaJIbHOW COCTABIISIOIICH OIS IPU HU3KO PACTIONOKEHHBIX aHTeHHaX. Dopmyna
[lynetikuna-Ban-nep-Ilons.

10.7. PacnpocTpaneHue paJuoBOJIH IPU HU3KO PACIIOJIOKEHHBIX aHTEHHAX HaJ/l HEOJHOPOAHOM TPaCCOM.
beperosas pedpakuusi.

11. TponocdepHoe u noHocdepHoe pacnpocTpaHeHHe PAIMOBOJIH

11.1. CocTaB u 35IeKTpHUECKHE MapaMeTpsl Tporiocdepsl. MHaeKke mpenoMieHus

11.2. PactipocTpaneHue BOJH B IJIAaBHO-HEOAHOPOIHOM cpefie. SBnenne pedpakiui. IKBUBAJICHTHBINA
paauyc 3emiau. Buasl Tponiocdeproii pedpakium.

11.3. Ctpoenue noHocgepsl. Pu3ndeckre MpUUIMHBI 00pa30BaHus B HOHOC(HEPE HOHU3UPOBAHHBIX CIIOCB.
DneKTpuYecKre napaMeTpbl HOHOCHEPHI.

11.4. OTpaxkeHue u MPEIOMIICHHE PAIMOBOIH B HOHOCHEDPE.

12. OcobGeHHOCTH pacnpoCcTPaHEeHHs PAJAHOBOJIH PA3JIUYHBIX 1MANA30HOB

12.1. Oco0GeHHOCTH pacTpOCTPaHEHUsI CBEPXIJTMHHBIX U JUIMHHBIX BOJIH.

12.2. OcoGeHHOCTH pacpOCTPaHEHHsI CPEHUX BOJH.

12.3. Oco0GeHHOCTH pacnipoCTpaHEHHsI KOPOTKUX BOJIH.

12.4. PacnpocTpaHeHue yabTPpaKOPOTKUX BOJIH.

12.5.111ymer 1 momexu paguonpuemy. Kiaccudukanms 1 XapaKTepuUCTUKHA NICTOYHUKOB BHEITHUX TTOMEX.

4. METOAUYECKHUE MATEPHUAJIbI

s obecnieuenus npoiecca 0Oy4eHUS M PEUIeHHs 3a7a4 00y4YeHHs] UCIOIB3YIOTCS CIEIYIOIIHe
MaTepUabl:
— METOJMYECKHE MaTepuaibl, OMPEISISIIONINe TPOLEAYyPhl OLICHUBAHUS 3HAHHUM, YMEHUHN, HABBIKOB U
(unn) ombITa AESTENbHOCTH, XapaKTePU3YIOIIUX 3Tallbl POPMUPOBAHUS KOMIIETEHIIUN, B COCTABE:
4.1.0cHOBHAas JIUTEpPATYypa
1. b.M. I[letpoB DneKkTpoJuMHAMUKA U PACHPOCTPaHEHUE PAAMOBOJH: YUEOHMK NSl BY30B.-
M.: T'opstuas nmunus- Tenexom, 2007.-558 c. (100)
2. JILA.bokos, B.A. 3amorpunckuii, A.E. Mangens ONeKTpoJWHAMHUKA U PaclpOCTPaHEHUE
paguoBonH: Yu. mocobme.. - Tomck: TYCYP, 2013. - 410c. — Pexum pgocryna:
http://edu.tusur.ru/training/publications/3289
4.2. JlonoiHuTEIbHAS JIUTEPATypa
3. Jlumenos 0. B. TexuuueckaspnekTpoauHamuka @ YuebHoe nocodue s By3os / FO. B.
[Tumenos, B. 1. Bonbman, A. JI. Mypasuos ; pen. 10. B. Ilumenos. - M. : Paauo u cs3p, 2002. -
536 c. (23)
4. @anpkoBckuil O.M. TexHHueckasaNeKTpoAUHAMUKA [DNEKTpOHHBIA pecypc]| : YueOHHK
mis  By3oB. — CII6. MUspmarenbcBo  «Jlawb», 2009. -432 c¢. — Pexum gocryma:
http://e.lanbook.com/view/book/403
4.3. Obs3aTe/ibHbIE Y1eOHO-MeTOAHYECKHEeN0oCOOUsI N0 MPAKTHYECKUM 3aHATHAM, JIAa00PATOPHBIM
pabdoTamM M cCaMOCTOSATeIbHOMH padoTe CTYACHTOB
1. bokos JI., Maugens A. E., Illanruna JI., CokonoBa XX. DnekrpomMarHuTHbIE MOJS U
BosiHbI: COOpHUK 3a7ad M YHOPaXHEHUH [ CTYAEHTOB, OOy4YaloluXCsl MO HalpaBlIeHUSIM
noarotoBku OakamaBpoB 11.03.02 (210700.62) «MH(DOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U
cuctembl cBsizu», 11.03.01 (210400.62) «Pagnorexuuka» u cnenuanbHocT 11.05.01 (210601.65)
«PannosneKkTpoHHbBIE CUCTEMBI U KOMILUIEKCHD) [DneKTpoHHbIN pecypc] — Tomck: TYCVYP: 2014.
— 185 c.
Pexxum noctyna: https://edu.tusur.ru/publications/4876
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http://e.lanbook.com/view/book/403/

2. Mannens A. E., Cokonosa XK. M., [llanruna JI. © DnekTpoMarHUTHBIE MO U BOJHBI:
COopHHK TECTOBBIX 3a/1a4 ¥ BoripocoB — 2013. 375 c.

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

3. Uccnenoanue nmuanii nepenaun CBY nuamnaszona: PykoBoacTBo k aboparopHoil pabote
s 6akanaBpoB HarpasyieHHH noarotoBku 210700.62 «HPOKOMMYHUKAMOHHBIE TEXHOJIOTHH U
cuctembl cBsizuy, 210400.62 «PanuoTexHHKa», CIEIUAIMCTOB HAIMpPAaBICHUS MOATOTOBKHU
210601.65 «PammosnexkTpoHHble cucTeMbl W Komruiekchl» / CokonoBa XK. M., Mangens A. E.,
®ateeB A. B., Hukudopos A. H. —2013. 24 c.

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

4. HccnenoBanne  OTpakeHHUS  DJIEKTPOMArHUTHBIX ~ OT  TpaHHIBl  pasfena  JIByX
cpen| DneKTpoHHBIN pecypc]: PykoBoacTBo k mabopatopHoi paboTe it 6akalaBpoB HalpaBlIeHUI
noarotoBku 210700.62 «MHPOKOMMYHUKAITMOHHBIC TEXHOJIOTHH U CHCTEMBbI CBsizm», 210400.62
«PagnorexHukay, CHENMAIMCTOB HampasieHuss mnoarotoBku 210601.65 «PanuosnexTpoHHbIe
cuctembl 1 komruiekcel» / Ky I'. T'., Mannens A. E., Hukudopos A. H. —2013. 17 c.

Pexxum nocryna: http://edu.tusur.ru/training/publications/3653

5. Uccnenoanne BausgHUS 3eMJIM Ha H3JIy4YCHUE aHTEHH [DJEKTPOHHBIM pecypc]:
PykoBoacTtBo Kk saboparopHoi pabotemis OakanaBpoB HampaBieHHi mnoarorosku:210700.62
«MHOKOMMYHUKAIIMOHHBIE TEXHOJOTUH M CHCTeMbl cBsi3u»; 210400.62 «PamnoTexHUKay,
CIEIMAJINCTOB HarpaByieHus noaroroBku; 210601.65 «Pagno3nekTpoHHbIE CUCTEMBI U KOMILJIEKChD)
/ CoxonoBa XK. M., ®areeB A. B., Mannens A. E., Hukudopos A. H. — 2013. 15 c.

Pexxum nocryna: http://edu.tusur.ru/training/publications/3650

6. DNeKTpoAMHAMUKA U PACIpPOCTPAaHEHHE PAIHOBONH [DIEKTPOHHBIN pecypc]: YueOHo-
METOAMYECKOE TMOCOOMEe IO OpraHU3alMH CaMOCTOATEIbHONW pabOThl CTYIEHTOB HAIPABIICHUS
noarotoBku 210400.62 — «Pagmorexnuka» / Mannmens A. E., IllapanroBuu C. H. — Towmck:
TYCVYP, 2014. — 51 c.

Pexum noctyna: https://edu.tusur.ru/publications/4883

4.4 ba3bl 1aHHBIX, HHGOPMAIIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMBbI U TpedyeMoe
NporpamMMHoe odecredyeHue

1. Springer Journals — moysiHOTEKCTOBAs KOJUIEKIIUS SJICKTPOHHBIX KYPHAJIOB M3/1aTCILCTBA Springer.
[DnexTponnsiii pecypc]. URL: http://link.springer.com/

2. OOpazoBarenbHBIN MOPTal B CBOOOTHOM nocTyme: «Du3nKa, XUMHUs, MaTeMaTHKa CTYIACHTaM U
mkonbHUKaM.  OOpasoBatenbHblii  mpoekt  A.H. Bapruna».  [DnektpoHHbIi  pecypc].
URLttp://www.ph4s.ru/; (nata oopamenus 14.01.2017)

3. Hayunas 3JIEKTPOHHAs oubnnoTeka eLIBRARY.RU. [DneKTpOoHHBIN pecypcl].
URLttp://elibrary.ru/defaultx.asp; (mara oopamenus 14.01.2017)

4. VYHuuBepcuterckas uHpopMmanuoHHas cucrema Poccus. [OnextponHsiii  pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (nata oopamenus 14.01.2017)

CornacoBaHa Ha noprtane Ne 22189 26


http://edu.tusur.ru/training/publications/3657
http://edu.tusur.ru/training/publications/3653
https://edu.tusur.ru/publications/4883
http://www.springerlink.com/
http://link.springer.com/
http://www.ph4s.ru/
http://elibrary.ru/defaultx.asp
http://uisrussia.msu.ru/is4/-main.jsp

