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No Buapl yueGHOI nesiTenbHOCTH 4 cemectp Bcero Equanier
1 Jlexun 34 34 JacoB
2 [IpakTudeckue 3aHATUSI 18 18 9acoB
3 JlaGoparopHble 3aHATHS 16 16 4acoB
4 Bcero aymuTOPHBIX 3aHSATHIA 68 68 9acoB
5  CamocrosTenpHas padoTra 76 76 9acoB
6 Bcero (6e3 sx3ameHa) 144 144 4acoB
7 [ToaroroBka u craya SK3aMeHa / 3a4era 36 36 JacoB
8 OO11ast TPy10€MKOCTh 180 180 4acoB
5.0 5.0 3.E

Dk3aMmeH: 4 ceMecTp
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MPOTOKOJI Ne

PazpaboTunku:
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1. UENU U SAOAYN OUCUUNMTIUHDI:

Llenpto mpemomaBaHUsSl  TUCHUIUIMHBI  «OJIEKTPOAMHAMHKA W PAacCIpOCTPaHEHUE
PaIHOBOIH»

SBJISIETCS OCBOEHHE CTYACHTAMHU OCHOB TEOPHUH OJIEKTPOMAarHUTHOTO TOJISA M ee
pPaIMOTEXHUYECKUX TMPUIIOKEHUH, BKIIIOYas 3aKOHOMEPHOCTH PACHPOCTPAaHEHHs PAIHOBOIH B
Pa3IUYHBIX Cpe/iax,B JIMHUAX MEPEady AEKTPOMarHUTHON SHEPTHH.

OCHOBHBIMH 33/1a4aMH M3YYEHUS IUCIHIUIMHBI SBISIOTCS (POPMUpOBaHHME y CTYIACHTOB
3HAHWH, HABBIKOB W YMCHHUI, MO3BOJIIOIINX BBISIBISATH ECTECTBCHHO-HAYYHYIO CYIIHOCTb
npo0ieM, BO3HUKAIOUIMX B XOA€ MPO()EeCCHOHAIBHOW IEATENbHOCTH, NPUBIEKATh I HX
pELIeHUs] COOTBETCTBYIOIIMI (H3MKO-MaTeMaTHYeCKUi amnmapar; (GOPMUPOBAHUE Y CTYACHTOB
HaBBIKOB aHaIM3a 0a30BbBIX AEKTPOIMHAMUYECKUX 33]a4; YMEHHS IPOBOJUTH CAMOCTOATEIbHBIN
aHaIu3 (HU3MYECKHX IIPOLECCOB, NMPOUCXOMAIIMX B PA3JIMYHBIX HANPABISIOIINX CHCTEMAX,
YCTPOMCTBAX CBEPXBBICOKMX YaCTOT, B OJHOPOIAHBIX W HEOAHOPOJAHBIX CpeJax M Ha
€CTECTBCHHBIX PaHOTpaccax.

[IpuoOpeTeHHbIe CTyIEHTAMH 3HAHUS M HAaBBIKM HEOOXOAMMBI KaK Ui Pa3pabOTKU
IIMPOKOTO KJlacca YCTPOWMCTB, CBA3aHHBIX C Mepenadeld M NPUEMOM CHUTHAJIOB,TaK W JUIS
IPaMOTHOM IKCILTyaTalluy PaJAuOTEXHUYECKOH armaparypsl.

2. MECTO OUCLUUIMIINHBLI B CTPYKTYPE OOI:

JucuumninuHa «QJIeKTpOJUHAMUKA U PaCIpOCTPAHEHUE PAJMOBOJIHY»  ABIISETCSA OIHOM UX
OCHOBHBIX JTUCHMIUIMH 0a30BOW dYacTH. JlMCLUUMIUIMHA HENOCPEICTBEHHO OPHUEHTHPOBAHA Ha
pohecCHOHAJIbBHYIO MOATOTOBKY 00y4daromuxcs. M3yuenue qucuIuivHbl « QJIEKTpoJuHAMUKA U
pacrpocTpaHeHue pajiioBOIIH»0a3UPYeTCs Ha 3HAHUSX, MTOJIYUYEHHBIX CTYICHTAMU U U3yYeHUN
JUCIUATUTMH MaTeMaTHYeCKOTO M €CTECTBEHHOHAYYHOTO LUKJIA, IPEX/Ie BCEro, PU3UKHU (pa3er:
3JIEKTPOMArHEeTHU3M), MaTeMaTHYECKOro aHainu3a (paszaensl: AuddepeHnnaibHOe 1 HHTEIpaJIbHOE
UCUUCIICHHE, TeopHus (QYHKIMH KOMIUIEKCHOTO II€PEMEHHOIO0),JIMHEHHOW anreOpel
AHAIUTHYECKOI reoMeTpuu(pasaen: BEeKTOPHBIN aHaIIH3).

OcBoeHME JUCHMIUIMHBL  «OJIEKTPOJMHAMUKA M  PACHpPOCTPAHEHUE PAJUOBOIHY
HEOOXOIMMO Kak TMpEeALIeCTBYIOIIEe JUI H3yYeHHs psijfa MOCHeAYOUMX AUCHUIUINH:
«Ycrpoiictea CBY u aHTeHHBI»; «YCTpOHCTBAa I€HEpUPOBaHUS U (OPMUPOBAHUS CHUTHAJIOBY;
«YcrpoiicTBa mpuemMa U NpeoOpa3oBaHMsl CUTHAJOB»;, «PaaMOTEeXHUUYECKHE CHCTEMBI»,
«MHorokaHanbHble IU(POBBIE CUCTEMBI IIEpEAATN.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA OANCLIUMJIUHDI:

[Ipouecc wm3ydyeHHs] AMCHUMIUIMHBI HallpaBleH Ha (OPMUPOBAHUE  CIEIYIOLINX
KOMIIETECHIINN:

- COCOOHOCTBIO BBISIBIATH €CTECTBEHHO-HAYYHYIO CYHITHOCTh IIPOOJeM, BO3ZHUKAIONIUX B
Xo/le MPO(ecCHOHATBHON AEATENbHOCTH, NPUBIEKATh JUIsI MX pELICHUs COOTBETCTBYIOIIMN
¢pusuko-maremarndeckuii ammapar (OITK — 2)

- TOTOBHOCTBIO YYaCTBOBaTh B COCTAaBJIEHUHM AaHAJIUTUYECKHMX O030pOB M HAay4dHO-
TEXHUYECKUX OTYETOB IO pe3yibraTaM BBIOJIHEHHOM paboThl, B MOATOTOBKE IyOIMKalUi
pEe3yNIbTaToOB UCCIIEIOBAaHUN U pa3pabOTOK B BUE MPe3eHTaluid, ctatel u goknanos (ITK — 3).

B pesynbrare u3ydeHus TMCHUIUIMHBI CTYAEHT JOKEH:
3HATB. OCHOBHBIE YpPaBHEHHUs OIEKTPOMAarHUTHOIO MOJsS;, NPUHLUIBI WU TEOPEMBI
ANIEKTPOJMHAMMKH;KJIACChl ANIEKTPOAMHAMMUYECKHX 3aJ]ad M MOAXOABI K UX pelleHuto;Meronuku
coopa M aHanmM3a HUHPOPMAIMM Ui COCTABJICHUS AaHAJUTUYECKHMX OO030pOB W HAY4HO-
TEXHUYECKHUX OTYETOB M0 pe3yibTaraM aHalin3a WH(OpMaluu B OOJACTH ANMEKTPOJUHAMHUKU U
pacrnpoCTpaHEHUs PaIUuOBOJIH.
yMeTb: TPUMEHSTh 3HAHUA JJS BbISBICHHUSIECTECTBEHHO-HAYYHON CYHIIHOCTH THpobieMm,
BO3HUKAIOLUX  IIpH pELIEHNH  pa3M4HbIX  IEKTPOJMHAMMYECKMX  337ad U
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UXPaJUOTEXHUYECKUX TPHIOKEHUN;0CYIIIECTBIATh MOUCK W aHanu3 uHpopmanuu B obmactu
ANIEKTPOJUHAMUKH,IIPECTABICHHOMN B pa3JIMYHbIX OTEYECTBEHHBIX U 3apyOC)KHBIX HCTOYHHKAX.
BJIa/IeTh: OCHOBHBIMU HaBBIKAMHU PEIICHHS 0a30BbIX 3JIEKTPOJMHAMMYECKUX 3a]1a4;HAaBbIKAMU
pacyeToB 3JIEKTPOMATHUTHBIX MOJIEH M BOJH, HEOOXOMMMBIX IMPH aHaiu3e HHOOpMaUuIL
pa3pabOTKH paIMOTEXHUYECKUX YCTPOUCTB Pa3INYHOTO HA3HAYCHHUS.

4. OB bEM OUCLUMNNUHbI 1 BUAbl YYEEHOWU PABOTHI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTaBIsAeT 5.0 3a4eTHBIX €UHUIIBI U MIPEACTABICHA
B Tabmuie 4.1.
Tabnuna 4.1 — Tpy1oeMKOCTh TUCIIUTUTHHBI

Buner yaebHON neATeIbHOCTH Bcero wacos CemecTpsl
4 cemectp
AyauTopHble 3aHATHS (BCETO) 68 68
Jlexunn 34 34
[IpakTrueckue 3aHATHSL 18 18
JlaGoparopHble 3aHATUS 16 16
CamocTosiTensHast paboTa (BCero) 76 76
Bcero (0e3 sx3amena) 144 144
[MoaroToBka u ciaua sk3aMeHa / 3a4eTa 36 36
OO0mmas TpymoeMKOCTh 9ac 180 180
3ayernbie Enunuibl TpynoemkocTu 5.0 5.0

5. COOEPXAHUE ANCLUUNNUHDI

5.1. Pa3je bl AUCHUIIJIMHBI U BUABI 3aHATHH
Pa3nensl AMCHUIIIIMHBL U BUBI 3aHATHI NpUBEACHBI B Tabnwuie 5.1.

Tabmuia 5.1 — Pasgens! fUCIUILIMHGBI U BUALI 3aHATHI

& g ~ | ®opmupyem
/| HamMeHoBanye pasiena JMCHHMILTHHEL %’ Lc% = 25|88 ¢ ?i 2 § KOMIIETEHIH
S |SS8|E8 27125188 "
z |3 =1 (0K, TIK)
1. | Unrerpansubie u auddepeHuaibHbIe 4 2 10 | 16 | OIIK -2,
YpaBHEHHSI 3JICKTPOMarHeTH3Ma IK-3
2. | OCHOBHBIE TEOPEMBI U IPUHLUIIBI B TEOPUH 2 2 6 |10 |OIIK-2,
rapMOHHMYECKHX NOJIEH I1K-3
3. | Iliockue 3eKTpOMarHuTHBIE BOJTHBI B 4 2 10 | 16 | OIIK -2,
HEOTPAaHWYCHHBIX Cpeaax IK-3
4. | I'paHUuHBIE 321241 SJICKTPOJUHAMUKI 4 4 2 8 |18 | OIIK-2,
I1K-3
5. | DnekTpoMarauTHBIC BOJTHBI B 4 4 2 8 |18 | OIIK-2,
HaIPaBJISIONTUX CHCTEMax TIK-3
6. | DJeKTpoMarHuTHBIE KOJIeOaHUs B 00bEMHBIX 2 4 2 6 |14 | OIIK-2,
pe3oHaTopax I1K-3
7 | 3nyueHue  SNEKTPOMArHUTHBIX  BOJIH. 4 2 8 |14 | OIIK-2,
DJIeMeHTapHbIC N3ITydaTeITn I1K-3
8 | PactpocTpaHenue 31€KTpOMarHUTHBIX BOJIH 4 4 2 8 |18 | OIIK-2,
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BOJIM3M MOBEPXHOCTH 3EMIIH. I1K-3
9 | TpomochepHoe u noHochHepHOE 4 2 8 |14 | OIIK-2,
pacnpoCTpaHEeHHE PaguOBOJIH I1K-3
10 | OcoOeHHOCTH pacIpOCTPaHEHUS PAIHOBOIH 2 4 |6 OIIK -2,
pa3IUYHBIX JHAANa30HOB IK-3
BCEI'O 34 |16 |18 76 | 144
5.2. CoaepxaHue pa3/esioB AUCHUILIUHBI (1O JEKIUAM )
Conepxanue pasienoB TUCIUIUIHH (10 JIEKIIUSAM) IPUBEACHO B Tadmuie 5.2.
Tabmuma 5.2 - CopeprkaHue pa3aenaoB TUCIUTUIAH (TI0 JICKITUSIM)
Dopmupy

Ne HaumenoBanue Tpynoe CMbIC

H/H pa3)lenoB COI[&:p)KaHI/Ie pa3)IeJ'IOB MKOCTb KOMIICTCH
(4gac.) LUK
(OK, IIK)

1. Wnrerpaneusie u | [Ipenmer u comeprkanue kypca. OCHOBHBIE ypaBHEHHUS 4 OIIK -2,
mabdepeHImans | 31eKTpOMArHMTHOTO MOJIA — ypaBHeHUs MakcBena. IK-3
HBIC YPaBHCHUA | MatepuanbpHbIe YpaBHEHHUS U KITaCCU(PUKAINSA Cpejl. Y paBHEHHE
SJICKTPOMATHCTH | HenpepBIBHOCTH 1 3aKOH COXpaHeH s 3apsna. CTOpOHHME
v ucrounuku. [lonaas cucrema ypaBHeHHi MakcBema ¢ yaeToM

CTOPOHHHX NCTOYHHKOB. [ToJst Ha rpaHnIax pasnuena cpem.
I'paHnyYHBIC YCIOBUS IS BEKTOPOB 3JIEKTPOMArHUTHOTO OIS,
I'paHuuHbBIE yCIOBHS HA MOBEPXHOCTH UICATLHOTO MPOBOIHHKA.
Kiraccudukanms 31eKTpOMarHUTHBIX MOJIEH 110 UX 3aBUCHMOCTH
oT BpeMeHH. 'apmoHnueckue konebanus. YpaBHeHUs MakcBesuia
JUISl TApMOHHYECKUX KojieOanni. KoMIuIeKCHbIe aMILTUTYAbI
noseil. KoMIuiekcHbIe AuaIeKTpuueckas 1 MarHUTHast
MIPOHULIAEMOCTH CPEIBI.

Banaunc sHeprun B a5ekTpoMarHuTHOM mosie. Bekrop IloliHTHHTA.
OHepreTHyeckue  XapaKTepUCTHKH  TNPH  TapMOHHYECKOH
3aBUCHMOCTH  JJICKTPOMAarHUTHBIX IPOLECCOB OT BPEMEHH.
CKOpOCTh EpeHOca SHEPTUH IEKTPOMArHUTHBIX HOJIEH.

2. OcHoBHbIe MarHnuTtHble TOKU U 3apsibl. Y paBHEHUS] MakcBeia ¢ y4eToM 2 OIIK - 2,
TCOpEMBI MAarHMTHBIX TOKOB M 3apsaoB. [IpuHIMI epecTaHOBOYHOM IK-3
TIPYHIHAIIB B JIBOWCTBEHHOCTH ypaBHEeHUH MakcBesuia. Teopema
Teopun €IMHCTBEHHOCTH JJI1 BHYTPEHHe} 1 BHEIHelH 3a/1a4
TapMOHUYCCKUX
Hoseit ANEKTPOAMHUHAMUKH. [IpuHIMI SKBHUBaNleHTHOCTH. JIeMma

Jlopenma. Teopema B3auMHOCTH.

3. | Inockue BoHOBOI XapakTep NepeMeHHOTO 3IEKTPOMAarHUTHOTO TTOJIS. 4 OIIK -2,
SNICKTPOMATHUTH | YpapHeHUs ['enbmrosnbia. [lnockue BoJHbI U X I1K-3
bIC BOJIHDI B XapaKTepUCTHKH. BOTHOBOE YHCIIO U BOTHOBO# BekTOp. PPOHT
HEOTPAHMACHHBIX | b6 iyp1, B3auMHAs OpHEHTALMS BEKTOPOB MOJIS M BOJIHOBOTO
cperax BEKTOpa B cpeze 0e3 noTepb. BoiaHoBOE compoTuBieHue.

[Momnstpu3anust 3IeKTPOMAarHUTHBIX BOJH. DJIEKTPOMArHUTHbIE
BOJIHBI B cpesiax ¢ morepsamu. KoagdunuenT 3aryxanus.
PacnpocTpaneHne 31€KTPOMarHUTHBIX BOJIH B @HU30TPOITHBIX
cpenax.

4, I'pannynble [TageHue nMI0CKOM ANIEKTPOMArHUTHON BOJIHBI HA FPAHUILY 4 OIIK -2,
3afaqu paszena AByX IudJeKTpuiecKkux cpen. @opmyssl Openers. I1K-3
SJICKTPOIMHAMUK | - STp jeH e TIOJIHOTO MMPOXOXKAEHHs, yroi bproctepa. YcioBus
" BO3HHMKHOBEHHSI TIOJIHOTO OTPAXKEHUSI OT TPAHUIIBI pa3jiena JIByX

JIDJIEKTPUYECKHUX CPel, CTPYKTYpa IOJIsl HAJl U MOJ] TPaHHIIEeH
pa3zena. OTpakeHHe OT WAEaTHHO MPOBOASAIICH TOBEPXHOCTH,
cTpykTypa nouist. [lajieHne mI0cKoi 31eKTpOMarHUTHON BOJIHBI
Ha TPaHully pasjienia JU3JIeKTPUKA U TOTJIOIAIONIEH CPeIbl.
[TpubnkeHHBIE rpaHUYHBIE YCII0BHs JIeoHTOBHYA.

5. | Onexrpomaruuta | OOmME CBEJCHUS O HAINPaBJISAIONIMX CUCTEMax M HalpaBIISIeMBIX 4 OK-10,
ble  BOJHBI B | goyHax. [locTosiHHAs pacrpocrpaHeHus, ¢a3o0Basi CKOpPOCTh U IK-2,
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HaIpaBJIAOIIUX
CUCTEMAx

JUIMHa BOJIHBI B JIMHMM Tnepenaud. Kpurhueckas dacroTa.
Kiaccudukanus Hanpasisembix BosH : T, E, u H —BonHEL
Tloneie MeTamIM4ecKrue BOJHOBOJIBI: MPSMOYTOJIBHBIN, KPYTJIBIH.
CrpykTypa 3JIEKTPOMarHUTHOTO IIOJISI, OCHOBHBIC THITHI BOJIH,
(hazoBas 1 TpymIIOBast CKOPOCTH, JJIMHA BOJHBI B MIPSIMOYTOJIEHOM
BOJIHOBOJIC, XapaKTEPHCTHYECKOE CONPOTUBICHHE, 3aTyXaHHE
3JIEKTPOMArHUTHBIX BOJIH. BBIOOp pa3MepoB BOTHOBOAA ISt
paOOoTHI Ha 3aIaHHOM THIIC BOJIH.

OcoGenHoctu BosiH TUNa T U OCHOBHBIE TapaMeTpbl T BOJHBI B
KOAKCHaJIbHOW U JIBYXNPOBOJHOM JUHMUH Niepenadu. Pazoas
nmocTosiHHAS, (Pa30Basi CKOPOCTh, TPYIIIIOBAast CKOPOCTh, UTHHA
BOJIHBI B JINHUU, BOJTHOBOE CONIPOTUBIICHUE.

IK-19

DJIeKTpOMarHuTH
bl KojcOaHus B
00BEMHBIX
pe3oHaTopax

O0BeMHbIe pe3oHaTopbl. OTPE30K HAIPaBISIOMIEH CTPYKTYPBI,
OTpaHUYEHHBIH METAIIIMYECKUMH TOPLEBBIMH TIOBEPXHOCTSIMHY,
KakK pe30oHaTop. AHaJIH3 COOCTBEHHBIX KOJEOAHUH B MOJIBIX
pe3oHaropax. [IpAMOyronabpHbIC U IIITHHAPUYSCKAE PE30HATOPEL.
OmnpeneneHne pe30HAHCHON YaCTOTHI M JOOPOTHOCTH OOBEMHBIX
pe3oHaTopoB. [ToHATHE 00 OTKPHITHIX M AUIIEKTPHYECKUX
pe30HaTOpax.

OIIK -2,
IK-3

N3nydyenue
JNIEKTPOMAarHUTH
BIX BOJIH.
DneMeHTapHbIe
U3ITydarean

[TocraHoBKa 3amauu 06 W3My4UCHHUHU. Y paBHEHHUsI MakcBeIIa s
obiacTh, coepKamnieil CTOpOHHIE UCTOYHUKH. HeorHOpoaHEIE
BOJIHOBBIC ypaBHeHHUs (ypaBHeHus [lanambepa). BekropHsiii 1
CKaJIApHBIH 3JeKTpoJUHaMU4ecKHe oTeHnuansl. HeoqHopoaHsle
BOJIHOBBIE yPaBHEHHUS I AJIEKTPOAMHAMHUUECKUX MOTCHIINATIOB
U UX pelleHus. 3ana3pIBaloliye NOTeHIUANbl.  DIeMeHTapHbII
JNIEKTPUUYCCKUI U3TydaTesb U CBONCTBA BO30YKIaeMOil UM
ceprvecKoil BONHBL. DIeMEHTapHBIN MarHUTHBIN H3IydaTelb:
CTPYKTYypa NOJIs, AMarpaMMbl HAPABIECHHOCTH, COPOTUBIICHNUE
W3JTyYEHUSL.

OIIK -2,
IK-3

Pacnpocrpanenu
e
3NIEKTPOMArHUTH
BIX BOJIH BOJIH3H
HOBEPXHOCTH
3emin.
Judpakms
JNEKTPOMAarHuTH
BIX BOJIH

Knaccudukanus paaroBoIH 10 JUANa30Hy U CIIOco0y
pacnpocTpaHeHus. PacipocTpaHeHue paanoBoJH B CBOOOAHOM
MpOCTpaHCcTBE. MaKCHMaIbHbIE JATbHOCTH PaIUOCBSI3H U
PaIroJIOKALIIH.

[MonsTue sBaeHUs QUGPAKLUK IIEKTPOMArHUTHBIX BOJIH.
[Mpubnmxenue I'oiirenca-Kupxroda B onvcanuy sBiaeHus
mudpaxuun. 3ousl Openens. Audpakuus Openens u
O®paynrodepa. Judpakuns miockoil BOIHEI Ha KPYTIoM
OTBEPCTUH B UJEATIHHO MPOBOASIIEM YKpaHe, Ha HEIPO3PAaYHOU
nosyriockoctd. O6IacTh MPOCTPAHCTBA, CYIIECTBEHHAS JIJIS
pacnpocTpaHeHus PaJHOBOJIH.

BrnusiHue 3eMHOM NOBEPXHOCTH Ha PACIPOCTPaHEHHE PAJNOBOIIH.
ITapameTpsl 3eMHOM oBepxHOCTH. PaccTosinue npsmoit
Buanmoctu. Knaccudukarys Mozaeseit pagioTpace Hag 3eMHON
MOBEpXHOCTHIO. [1oste n3myvaTesns, MOAHATOTO HaJl TNIOCKOH
noBepxHoCThI0. MHTephepentmonnas Gpopmyia u hopmyna
Baenenckoro. JlpuarpaMMbl HalpaBIEHHOCTH MOJHATHIX AHTCHH.
Bnusiaue chepuunoctu 3emin. [IpuBeieHHbIE BBICOTHI.
PaccestHre pagMOBOJIH IEPOXOBATHIMHU MTOBEPXHOCTSIMHU.
Kpurepuii Panes.

Pacuer nosst npu HU3KO pacIoIOKEHHBIX aHTeHHax. PopMyina
U/lealIbHOM paauornepesay 1 MHOXKUTEIb OCIa0JICHNUS.
Crpykrypa mois BOIM3H nmoBepxuoctr 3emin. Dopmyna
Myneiixuna-Ban-nep-Ilons. PacnpocTpanenue paguoBoH NpU
HHU3KO PACIOJIOKEHHBIX aHTEHHAX HaJl HEOJAHOPOIHOM Tpaccoil.
Beperosast pedpakiusi.

OIIK -2,
IK-3

Tpomnocheproe u
HOHOC(hEepHOE
pacrpocTpaHeH:
€ PaJIMOBOITH

CrpoeHue 1 JIeKTPOJMHAMUYECKHE TapaMeTphl 36 MHOU
aTMocepsl (Tporiocdepsl 1 HOHOCHEPHI) U MEKITTIAHETHON
cpenbl. DKCIepUMEHTAIbHbBIE METO/Ibl HCCIIEI0BAHHS TAPAMETPOB
atMochepsl. OCHOBHBIE 3aKOHOMEPHOCTH PACIPOCTPAHEHHUS
panuoBoiH B atMocdepe. [Iperomnenne paguoBoH.
IIpumeHeHre MeTo1a FEOMETPUUECKOM ONITUKU K aHAJIU3Y
pacmpocTpaHeHHs BOJH B CIIOUCTOM Tpornocdepe 1 noHochepe.
Bunp! TponocepHoii pedpakimu. 3aK0H OTpKEHHS PaANOBOIIH

OIIK -2,
IK-3
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B MoHOCc(epe. BiusHue MarHuTHOTO MOJIst 3EMIIM Ha
pacmpocTpaHEeHHE PaAnOBOIH B HOHOChepe. PaccestHue
PagroBOIH HEOJHOPOIHOCTSAMH B aTMoc(epe. MexaHI3MBI
ocnabIeHns HallpsDKEHHOCTH TOJst B aTMocdepe. MckaxeHns
PaInOCHUTHAIOB TIPH pacIpoCTpaHeHUH B aTMocdepe. 3aMupaHus
pazInoCHUTHAIOB M O0OpH0a C HUMHL.

10 | OcobennocTH OCoOeHHOCTH pacTIpOCTPaHEHHS PAIHOBOIH Pa3THIHBIX 2 OIIK -2,
pacnpocTpaHCHN | npana30HOB Ha PeANIbHBIX Tpaccax. PacmpocTpanenue paguoBOIH I1K-3

51 pajtoBOIH KB nuanasona ¢ yuerom BiusiHHS HOHOChepbl. PactipocTpanenne
PasHTHAIX PaIroBOJIH METPOBOTO JMAaia30Ha M Oosiee KOPOTKUX PaJANOBOIIH
JIATA30HOB B TIpeJieNiax | 3a MpejeiaMu MpsiIMOi BUIUMOCTH C Y4ETOM
BIIMSTHUSL 3eMJTH U Tporiocdepbl. PacripocTpaHenue paaroBoiH Ha
JIMHUSIX CBS3U CITyTHHUK-3eMIIs, 3eMJIS-CITy THUK.
PacnpocTpaneHne paMoBOJIH B TOPOACKUX ycnoBusixX. [1lymsr n
MIOMEXH PATHOTIPHEMY.

5.3. Paznenbl AUCHUIUIMHBI M MEKIUCIUIUIMHAPHbIE CBA3M ¢ 00ecneYUBAIOIIIUMU
(mpeabiAymuMu) U odecnedyuBaeMbIMH (MOCTETYOIMMEU) TUCHUIITIMHAMEA

Paznenbl qmucuIInHbl 1 MEKIUCIUIUIMHAPHBIE CBSI3U C 00€CIICUNBAOITMME (TIPEABITYIIUMHA) U
obecrieunBaeMbIMU (ITOCIEYIONIMMHI ) AUCITUTUTMHAME TIPEICTaBlIeHbI B Tabmuie 5.3.

Tabmuia 5.3 - Pa3gens! AUCIUIUTMHBI M MEXKTMCIIUIIIIMHAPHBIE CBS3H

Ne HaumenoBanue Ne Ne paznenoB naHHOW TUCHUILIMHBI U3 Ta0.5.1, A1 KOTOPBIX
n/n o0ecreynBaroIux HE00X0AUMO H3yueHHe o0ecreynBaromux (peablIyInx) U
(mpenpIaynyx) u o0ecrneynBaeMbIX (IOCeIyOINX ) TUCIUIUINH
obecrieunBaeMBbIX 1 2 3 4 5 6 7 8 9 10
(mocienyonyX ) AMCIUILITIH
IIpenumecTByONIME THCIUIIIHHBI
1. | Martemaruka + + + + + + + + + +
2. | ®usuka + + + + + + + + + +
IMocaexywonue TMCUUIINHBI
1 VYerporictea CBY u aHTeHHBI + + + + + + + + + +
2 VYcTpoiicTBa npuema u + + + + + + + + + +
npeoOpa30BaHus CUTHAJIOB
3 PagnoreXHUYECKHE CUCTEMbI + + + + + + + + + +
4 MHorokaHaibHbIe HUPPOBBIE + + + + + + + + + +
CHCTEMBI Iepeiadu

5.4. CooTBeTCTBUE KOMNEeTEeH MM, pOpMHUPYyeMbIX IPU U3YYEHUU

JAUCIHHUILIMHBI, U BUJI0B 3aHATHHI
CooTBeTcTBUE KOMIETEHIMH, (OPMUPYEMBIX NpU HM3YYEHUH JUCLMILIMHBI, U BHJIOB
3aHATHN MpesicTaBiIeHo B Tabiuie 5.4

Tabmuua 5. 4 — CooTBeTCTBUE KOMIIETEHIIMI U BUJOB 3aHATUH, (OPMUPYEMBIX MPHU U3y4YEHUU

IUCIAILINHEI
[lepeuenn Bunp! 3ansaTHl DopMBbI KOHTPOJIS 110 BCEM BUAAM 3aHITHH
KOMIIETCHIMH JI Jla6 | IIp. | KP/KII | CPC
OIIK - 2 + + + + KonTponbHas padota. Onpoc Ha J1abopaTOPHBIX
paborax. Dk3aMeH
IK-3 + + + + | Konrponbshnas padora. Onpoc Ha 1a60paTopHBIX
paborax. Dk3aMeH

JI — nexuus, [Ip — mpakTHueckue u ceMuHapckue 3aHsTus, Jlab — maboparopHbie paboThI,
KP/KII — kypcoBast pabota/mpoekt, CPC — camocrosTenbHas paboTa cTyneHTa

6. UHTepaKkTHUBHbIE MeTOAbI U POPMBbI OPraHU3al UM O0YyIEeHU A
He npenycmotrpeno PYII
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7.J1abopaTOpPHBIA NPAKTUKYM
Conepxanue J1abOpaTopHBIX padoT nmpuBeneHo B Tadnure 7.1.

Tabmuna 7. 1 — Cogeprxkanue 1a60paTOpHBIX pabOT

Ne Ne paznena HaunmenoBanue 1a00paTopHBIX padoOT Tpyno- OK, IIK
n/n JUCLUTUTNHBI €MKOCThb
(uac.)
1 4 Uccnenosanye HaKJIOHHOTO MaacHUS 4 OIIK -2, TIK-3
ONITUUECKUX BOJIH Ha TPaHHUILy pa3fena ABYX
cpen
2 5 HUccrenoBanne muauil nepeqaun CBY 4 OIIK - 2, IIK-3
Jana3oHa
3 6 HccrenoBanme 006EMHOTO pe30HATOPA 4 OIIK - 2, I1K-3
4 8 HccrenoBanue BiausHNe 3eMIIN Ha U3IyICHHE 4 OIIK - 2, [1K-3
AHTCHH
8. [IpakTHYecKHe 3aHATHUSA
Coneprxanue MpakTHYECKUX paboT MpuBeaACHO B TabmuIe 8.1.

Tabmuua 8. 1 — Conepkanue NpakTUYECKUX paboT

Ne Pasnen qIUCHUIUIUHEL U3 TemaTuka NpakKTHYECKUX 3aHATHI Tpyno- Kowmre-

m/m | Tabm. 5.1 €MKOCTh TEHIUHA

(dac.) OK, ITIK

1 WnTerpanbubie 1 YpaBHeHHs: MakcBeia B MUHTErpaabHOU U 2 OIIK - 2,
muddepeHnnansLHbIe muddepernuansHoi hopmax. [1omHBIN TOK U €T0 IK-3
YpaBHEHHS COCTaBJIAIONINE.
2JIEKTPOMArHeTU3Ma Marepuanbible ypaBHeHUs. ['paHUYHBIE YCIOBHSA

JUIS BEKTOPOB AJIEKTPUIECKOT0 ¥ MAarHUTHOTO TOJIS.
Pacuer 3HepreTHIecKUX XapaKTEPUCTHK
3JIEKTPOMArHUTHOTO OIS,

2 OCHOBHBIE TEOPEMBI U IIpuHnMn nepecTaHOBOYHOM IBOMCTBEHHOCTU 2 OIIK - 2,
NIPUHLAIIEL B TEOPUU ypaBHeHui Makcsesuia. Teopema eIMHCTBEHHOCTH IS [K-3
rapMOHUYECKUX I0JIEH BHYTPEHHEH U BHEIIHEH 3a/1a4 3JIEKTPOIMHUHAMUKU.

[Ipunuun skBuBanentTHocTH. Jlemma JlopeHia.
Teopema B3aUMHOCTH
3. | Imockue Brruncnenue napaMeTpoB MIIOCKOM BOJIHBI, 2 OIIK - 2,
JIEKTPOMarHUTHbIE pacIpocTpaHsonelcs B cpenax 0e3 moreps, B cpeax [K-3
BOJIHBI B C MTOTEPSIMH.
HEOTpaHUYECHHBIX
cpenax

4 I'panmunsbIe 3amaun | Breramcnenne ko3 GUIHEHTOB OTPaKEHHS U 2 OIIK - 2,

IIEKTPOJMHAMHUKH TIPOXOX/ICHNUS, yriia bprocrepa mpu mageHun III0CKOH [K-3
3JIEKTPOMArHUTHOI BOJIHBI Ha TPAHUILY pa3jeria IByX
JTURICKTPUUECKHX CPEl.

5 OJeKTpOMarHuTHbIE BrrunciieHue XapakTepUCTUK 3JIEKTPOMarHUTHOTO 2 OIIK - 2,
BOJIHBI B HANIPABJIAIONINX | OIS PA3IMYHBIX TUIIOB BOJIH B MIPSIMOYTOJIFHOM H IK-3
cucTeMax BOJIHOBO/Ie BBIOOp momepeuHsIX pa3smMepoB s

0JTHOBOJIHOBOT'O peXHMa paboThI.

6 OJeKTpOMarHuTHEIE Brruncrnenue pe3oHaHCHOHM 9acTOTHI U JOOPOTHOCTH 2 OIIK - 2,
KoJjeOaHuss B OOBEMHBIX | OOBEMHBIX PE30HATOPOB. I1K-3
pe3oHaTopax

7 W3znyuenue Brruncnenue cTpyKkTypsl 0JIs, AMarpaMMbl 2 OIIK - 2,
3IEKTPOMarHUTHBIX HaTPaBJICHHOCTH, COTIPOTHBIICHUE N3TYICHUS IK-3
BOJIH.  OJEMEHTAapHbIE | 3JIEMEHTApHOTO AIEKTPUYECKOTr0 U3TydaTens.

U3IydaTend

8 Pacnpoctpanenue Brruncnenue HanpsKEHHOCTHU 2JEKTPOMAarHUTHOTO 2 OIIK -2,
JIEKTPOMAarHUTHBIX TI0JIsI I ITOMOIIH UHTEPPEPEHIIMOHHBIX Gopmyt, [K-3
BOJIH BOJTU3H ¢dopmynsl Beenenckoro. Pacuer obnactu
TIOBEPXHOCTH 3eMJIN. IIPOCTPAHCTBA, CYIIECTBEHHOH JJIsl pacCpOCTPaHEHHS
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PaauoOBOJIH.

Tponocdeproe u
noHocdepHoe
pacrpocTpaHeHue
paMOBOJIH

Pa3IMIHBIX TUaa3soHOB

OueHka BIMSHHS TapaMETPOB TPOHOC(hEpH! U
noHoc¢epsl Ha YCIOBUS PaCIpOCTPAHCHUS PaIUOBOIH

OIIK - 2,
IK-3

9. CamocTosTe/IbHAsA paboTa

Bunnr

CaMOCTOSITEIILHOI pa6OTBI,

npezacTaBieHsl B Tadnuie 9.1.
Tabmuna 9.1 - Buasl caMocTosATENHHOM pabOTHI, TPYAOEMKOCTh M (POPMUPYEMBIE€ KOMITETCHITH

TPYIOEMKOCTh U (OpMHUpPYEMbIE KOMIETEHIIUU

Ne Pazpen nucuunnusb Temarnka caMOCTOSTETHHOM paboThI Tpyno- Kowmme- KonTpoas
m/m | u3 Tabm 5.1 (Oemanuzayus) E€MKOCTh TSHIINU BBITIOJTHECHUS
(dac.) OK, ITK paboThI

1 WnTterpanpHbie 1 WzydeHne TeopeTHIecKoro Marepuania. 10 OIIK - 2, | KontponsHas
muddepernuancaeie | [Togroroka K MIPaKTHICCKIM IK-3 pabora.
ypaBHEHHS 3aHATHSIM M TECTOBOM KOHTPOJBHOM
QJIEKTpOMarHeTusma | pabore.

2 OcHoBHbIE TEOpeMBL | V3yueHue TeopeTndeckoro Marepuana. 6 OIIK - 2, | Onpoc Ha
U NIPUHLIUIIBL B IToaroroBka Kk NpakTUYECKUM IK-3 NIPaKTUYECKOM
TEOpUH 3aHATUAM. 3aHATHH.
TrapMOHUYECKUX
TI0JIEH

3. | Ilnockue W3ydeHnue TeopeTHuecKoro Marepuara. 10 OIIK — 2, | KonTposnbHas
anexTpoMarautHele | [ToaroroBka K mpakTHYECKUM IK-3 pabora.
BOJIHBI B 3aHATUSM U TECTOBOM KOHTPOJIBHOM
HEOTPaHUYCHHBIX pabore.
cpemax

4 I'pannunble 3amaum | M3ydeHue TEOPETHUECKOTO MaTepuana. 8 OIIK - 2, | KontponbHas
3JIEKTPOAUHAMUKH [ToaroroBka K NpakTU4ECKUM IK-3 pabota. Otyer

3aHATHSAM U TECTOBOI KOHTPOJIbHOM 1o
pabore. [ToaroroBka k 1abopaTopHOA nmabopaTOpHOA
pabote pabore.

5 OneKkTpoMarHuTHele | M3yueHue TeopeTndeckoro Marepuana. 8 OIIK - 2, | KontponbHas
BOJIHBI B | IlogroToBka Kk NpakTUYECKUM IK-3 pabota. Otyer
HAarpaBJFONINX 3aHATHSM U TECTOBOI KOHTPOJILHOM 1o
cucTeMax pa6ore. IToaroroBka k 1a60paToOpHO nabopaTopHOH

pabote pabore.

6 OnexkTpoMarHuTHele | M3yueHue TeopeTndeckoro Marepuaia. 6 OIIK - 2, | KontponbHas
KonebaHus B | IloaroToBka k mpakTH4YECKUM IK-3 pabota. Otyer
00BEMHBIX 3aHATUSIM U TECTOBOM KOHTPOJIBHOM 1o
pe3oHaTopax pabote. [ToaroToBka k nabopaTopHOH nabopaTopHOn

pabote pabore.

7 N3nyuenue W3ydyeHue TeopeTudyeckoro Marepuaa. 8 OIIK — 2, | Konrponbhas
anekTpoMarHuTHbIX | IToaroroska K MIPAKTUIECKUM IK-3 pabora.

BOJIH. 3aHATUSIM U TECTOBOM KOHTPOJIbHOU
OneMeHTapHbIe pabore.
n3JIydaTeny

8 Pacnpocrpanenue N3yueHue TeopeTHuecKkoro mMarepuasnia. 8 OIIK - 2, | KonrposbHas
aiekTpoMarHuTHelx | [loaroroBka K MPaKTUYECKUM IK-3 pabota. Otyer
BOJIH BOJTU3H 3aHATHSIM M TECTOBOM KOHTPOJIBHOMN 1o j1a6.pabore.
noBepxHoct 3emun. | pabore. [loaroroBka k 1ab. pabdore

9 TpomoctepHoe n H3yuenne TeopeTnyeckoro Marepuana. 8 OIIK — 2, | KonTpomnbnas
noHocgepHoe IMoxroroBka K MIPAKTUYECKUM IK-3 pabora.
pacnpocTpaHeHHe 3aHATHSIM M TECTOBOM KOHTPOJIBHOMN
PasuoBOJIH pabore.

10 OcobenHocti W3yuenne TeopeTHYECKOro Marepuana. 4 OIIK - 2, | Onpoc nHa
pacupocTpaHeHus [Toarororka K MPAKTUYECKUM I1K-3 MPAKTAYECKOM
PpaaroBOIIH 3aHATHAM 3aHATHH.
Pa3IMYIHBIX
JIaNa30HOB
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10. KYPCOBAS PABOTA

He npenycmotrpeno PYII

11. PEUTHHI OBASI CACTEMA 11 OHEHKH YCIIEBAEMOCTH

CTYAEHTOB

11.1. bBanabHbIe OLEHKH sl 3J1IEMEHTOB KOHTPOJIS

Ta6nuia 11.1 — banabHbIE OIEHKH JUIsI JIEMEHTOB KOHTPOJIS

MaxkcuManbHbII .
. MaxkcuManbHbII
6amn Ha 1-yio MaxkcuManbHBIH B
» 0aut 3a mepuox CeTo 3a
DeMeHTHl YIeOHO! 1esATeIbHOCTH KOHTPOJIBHYIO 0aut 3a mepuox wiesay 2KT 1 ta
TOUYKY C Hadaia mexay 1KT u 2KT Y cemMecTp
KOHeI] ceMecTpa
ceMecTpa
[Nocemenne 3ansaTHI 3 3 3 9
KonTponbubl ThI H
OHTPOJILHbIC paGoTH Ha 12 12 8 32
NPAaKTHYECKUX 3aHITUIX
BrImonHeHye U 3amuTa pe3yinb-TaToB
A pesy 10 10 20
71a00paTOPHBIX paboT
KOMIOHEHT CBOEBPEMEHHOCTH 3 3 3 9
HTOro MakcumMyM 3a InepHonu: 18 26 26 70
Crada 3Kx3aMeHa (MaKCHMyM) 30
Hapacraomum urorom 18 44 70 100

11.2. [lepecyeT 6a/1/71I0B B OLIEHKH 32 KOHTPOJIbHbIE€ TOYKH
[TepecueT 6anIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MpeCTaBieH B Tadmuuie 11.2.

Tabmuna 11. 2 — [TepecueT 6aII0B B OIICHKH 32 KOHTPOJIbHBIC TOUKH

baJuibl Ha 1aTY KOHTPOJILHOH TOYKHU Onenka
> 90 % ot makcuMasbHOM cymMMbl OayutoB Ha aaty KT 5
Ot 70% 10 89% ot MakcumanpHON cymMMBl 6asioB Ha naty KT 4
Ot 60% 10 69% oT MakcumanbHON cymMMBI OamioB Ha naty KT 3
< 60 % ot MakcUMaJbHOI cyMMBbI OaiutoB Ha jaty KT 2

11.3. [lepecyeT cyMMBbI 6a/IJIOB B TPAAULMOHHYIO U MEXKAYHAPOAHYIO
OLIEHKY

Hepecqu CYMMBEI 0ajIoB B TPAAUIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPEACTABJICH B
tabmuue 11.3.

Tabmuua 11. 3 — Ilepecuer cymmbl 6AJJIOB B TPaJUIIMOHHYIO U MEXTYHAPOJIHYIO OLEHKY

Ouenka (I'OC) Hrorosasi cymma 6ajjioB Ouenxka (ECTS)
(Y4MTBIBAeT yCIEUIHO CAAHHBbIH
IK3aMeH)

5 (OTIMYHO) 90-100 A (oTIH4YHO)

85-89 B (oueHpb xoporio)
4 (xoporio) 75-84 C (xoporo)

70-74 D (ymoBIeTBOPHUTENHHO)
3 (YOOBICTBOPHUTEIIHLHO) 65-69

60-64 E(nocpencTBeHHO)
2(HEeyIOBIETBOPUTEIHHO) Hu:ke 60 6a10B F (Hey10BJIETBOPHUTEIHHO)
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12. VYEBHO-METOJINYECKOE U THOPOPMALIMOHHOE OBECITEYEHHE
TACIATITAHBI

12.1.0cHoBHas JuTEpaTypa

1. B.M. IletpoB DnekTpoauHaMuKa W paclpOCTPAHCHUE PATUOBOJH: YUEOHUK JIJIST BY30B.-
M.: Topstuas nmunus- Teiaexom, 2007.-558 c. (100)

2. JLA.bokoB, B.A. 3amorpunckuii, A.E. Mannenp OIeKTpoJMHAMHUKA W PACHPOCTPaHEHUE
pamuoBonH: VYu. mocobue.. - Tomck: TYCVYP, 2013. - 410c. — Pexum pocryma:
http://edu.tusur.ru/training/publications/3289

12.2. lonoiHuTEIBHAS IUTEPATypa

3. JIumenos 0. B. TexuuueckaspinekTpoauHaMuka : YueoHoe mocodue s By3o0B / HO. B.
[Tumenos, B. . BonsMman, A. JI. Mypasuos ; pex. 1O. B. Ilumenos. - M. : Paguo u cBs3s, 2002.
- 536 ¢. (23)

4. @anproBckuit O.M. TexHuueckasdNeKTpoAMHaMUKa [ DJIEKTPOHHBINA pecypc] : YueOHHK
11t By3oB. — CII6. UznarenscBo «Jlanby, 2009. -432 c.

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

12.3 Yye6HO-MeTOANYECKHE TOCOOUS

12.3.1. O643aTe/IbHbIE y4eOHO-MeTOANYeCKHUe T0COOH

1. bokoB JI., Mannens A. E., llanruna JI., CokonoBa XK. DnexkTpoMarHUTHBIE TOJSA U
BonHbl: COOpPHHUK 3a7ad M YOPaXHEHHH [UIsl CTYICHTOB, OOydYarolUXCs MO HaIlpaBICHUSM
noaroroBku OakanaBpoB 11.03.02 (210700.62) «1HPOKOMMYHUKAITMOHHBIE TEXHOJIOTUH U
cucteMbl cBszm», 11.03.01 (210400.62) «Pamumorexnmka» u crenuanbHoctn 11.05.01
(210601.65) «Pagno3neKTpOHHBIE CUCTEMBI U KOMILUIEKCHI» [DIeKTpOHHBIH pecypc] — Tomck:
TYCVYP: 2014. — 185 c. (YMII no npakTU4eCKUM 3aHSATHUSIM )

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

2. Mangens A. E., Cokonona K. M., lllanruna JI. ©  DnekTpoMarHUTHBIE MOJIS U BOJHBI:
COopHuUK TecToBBIX 3a7a4 U BonpocoB — 2013. 375 c.(YMII no npakTH4eCKUM 3aHATHIM)
Pexxum noctyna: http://edu.tusur.ru/training/publications/3714

3. Uccnenoanue nuauit nepenaun CBY nuanazona: PykoBoncTBo k abopatopHoii padbore
Juia G6akanaBpoB HampaBiaeHUH noaroToBku 210700.62 «MH(POKOMMYHMKALIMOHHbBIE TEXHOJIOTHU
u cuctembl cBs3u», 210400.62 «PaamorexHuka», CHEIMATUCTOB HAMPABICHUS] TOATOTOBKHU
210601.65 «PagmosnekTpoHHbIe cucTeMbl U KoMIuiekcsl» / CokonoBa XK. M., Manzgens A. E.,
@arees A. B., Huxudopos A. H. —2013. 24 c.

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

4. HccnenoBanne mapamMeTpoB OOBEMHOIO pe30HATOpa  MPSIMOYTOJIbHOIO  CEYEHUs
[OnexTpoHHBIi pecypc]: PykoBoncTBo k jmaboparopHoil pabote aisi OakalaBpOB HAIllpaBIeHUN
noaroroBku 210700.62 «MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTMU U CUCTEMBI cBsA3M», 210400.62
«PaanorexHuka», U CHEeNMANNCTOB HampaBieHus: noarotoBku 210601.65 «PannosnekTpoHHbIE
cucteMbl U komIuiekcel» / Cokonosa K. M., Mannens A. E., ®arees A. B., Hukudopos A. H. —

2013. 30 c.
Pexxum nocrtyna: http://edu.tusur.ru/training/publications/3656
S. HccnenoBanue BiaMsAHUSA 3€MJIM HA M3JIYYEHME aHTEHH [OJIEKTPOHHBIM pecypc]:

PykxoBoncTBo k nabopatopHoi paboremnis OakanaBpoB HampasieHuil moarotoBku:210700.62
«MHPOKOMMYHUKAITMOHHBIE TEXHOJOTHM M CcUCTeMbl cBsizu»; 210400.62 «PagumorexHukay,
CIECIMATIMCTOB HampaBieHuss noAarotoBku; 210601.65 «Paanos>neKTpoHHBIE CHUCTEMBI U
koMmIiekchl» / CokonoBa XK. M., ®@areeB A. B., Maunens A. E., Hukudopos A. H. —2013. 15 c.
Pexxum noctyma: http://edu.tusur.ru/training/publications/3650

6. UccnenoBanre  oTpakeHHMsl  DIEKTPOMATHUTHBIX  OT  TPaHULBI  pasziena  JABYX
cpen[DnekTpoHHbI  pecypc]: PykoBoacTBo K maboparopHoil paborte s GakaiaBpoB
HanpasieHuid noarotoBku 210700.62 «MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUM U CHUCTEMbI
ceszny, 210400.62 «PagmoTexHuKa», CHEUATMCTOB HampaBieHus mnoarotroBku 210601.65
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http://lib.tusur.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/view/book/403/
http://edu.tusur.ru/training/publications/3657

«Pagnosnexrponnsle cucreMsl u Komiuiekesl» / Kym I I, Mangens A. E., Hukudopos A. H. —
2013. 17 c.

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

7. DNEeKTpOIMHAMHUKA U PACIpPOCTPaHEHUE PAAMOBOIH [DJIEKTPOHHBIM pecypc]: YdeOHo-
METOAMYECKOEe TOCOOME IO OpraHM3aIMM CaMOCTOSTEIILHONW pabOThl CTYICHTOB HAIPaBIICHUS
nonroroBku 210400.62 — «Pammorexnuka» / Mannens A. E., Illapanrosuu C. H. — Tomck:
TYCVP, 2014. — 51 c.

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

12.3.2 YueOHO-MeTOANYECKHE TOCOOHSI ISl JIUL C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbS
Y4eOHO-MEeTOINYECKHE MaTePHAaJIbI JJIsi CAMOCTOSTEILHON M ayTUTOPHOI paboThI
00y4JaromMXCcs U3 YUCIIa HHBAJIUIOB IIPEAOCTABIAIOTCS B (POPMaX, alalTHPOBAHHBIX K
OTPaHUYEHUSM HX 370POBBS M BOCIPUSATHS WH(POPMAIIHH.
JL1s1 JIMI ¢ HApYIIeHUsIMH 3PeHus .
— B (opmMe 3IIEeKTPOHHOTO TIOKYMEHTA,
— B HeYaTHOU opMe YBEINYEHHBIM HIPH(PTOM.
JI1s1 JIMIL ¢ HAPYIIEHHSIMH CJIyXa:
— B (opme dIIEKTPOHHOTO JIOKYMEHTA,
— B TedaTHOU (opme.
J1s Iun ¢ HapyLIeHUsIMHU OTIOPHO-IBUIaTeIbHOI0 anmnapara:
— B (hopMe IEKTPOHHOTO TOKYMEHTA;
— B IIeYaTHO# dopme.

12.4 ba3bl naHHBIX, HHGOPMALIHOHHO-CIIPABOYHbBIE, IOMCKOBbIE CHCTEMBbI H TPedyeMoe
NporpaMMHoe odecreyeHue

1. Springer Journals — moJHOTEKCTOBAsT KOJUICKIIHSI JICKTPOHHBIX )KYPHAJIOB H3/1aTEIbCTBA
Springer. [DnexTponnsiit pecypc]. URL: http://link.springer.com/

2. OOpa3zoBaTenbpHBIM MOpTad B cBoOOAHOM jgaoctyme: «Dusmka, XuMus, MaTeMaTHKa
CTyJeHTaM U WKoibHUKaM. OOpa3zoBarenbHblil poekT A.H. Baprunay». [DneKTpoHHBIN
pecypc]. URLIttp://www.ph4s.ru/; (nata oopamenus 14.01.2017)

3. Hayunas omekrponnas Oubmmoreka eLIBRARY.RU. [DraekTponHBI pecypc].
URLNttp://elibrary.ru/defaultx.asp; (nara oopamenus 14.01.2017)

4. VYuuBepcuterckas MH(popManuoHHas cucteMa Poccus. [Dnmexktponusbii pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (mata oopamenus 14.01.2017)

13 MATEPUAJIbHO-TEXHUYECKOE OBECIMNEYEHUE OAUCLUMNIIUHDbI
13.1 O61mue TpeOOBAHUA K MAaTEPUATbHO-TEXHHYECKOMY 00ecTeYeHUI0 11 CHUTITUHbI

Jns mpoBeneHUS 3aHATHH JEKIUMOHHOIO0 THNA, TPYNNOBBIX M HHAUBHIYAJbHBIX
KOHCYJIbTAIUIi, TEKYIIEr0 KOHTPOJISI M MPOMEKYTOYHOI aTTecTalMH HCIIONB3yeTCsl yueOHas
ayIUTOpHUs, C KOIMYECTBOM IOCAJOUYHBIX MECT He MeHee 22-24, o0opyAoBaHHAas ITOCKOW U
CTaHJapTHOH y4yeOHON MmeOenbro. VmeroTcss HarmsiiHble mocoOusi B BUAE MPE3EHTAIM 1o
JICKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.

Jns mpoBeneHus J1a0OpaTOPHBIX 3aHATHH HCIONb3yeTCs y4yeOHO-HCCIIe0BaTEIbCKas
naboparopus, pacmonoxeHHas no aapecy 634034, Tomckas obnacts, T. Tomck, BepmmHuna
yiuna, 1. 74, 3 atax, aya. 328. CoctaB 000pyI0BaHHUS:

YyeOnass MebOenb;. Kommberotepsr kiacca He Hike IntelPentium G3220 (3.0GHz/4Mb)/4GB
RAM/ 500GB c mmpoxononocHbIM AocTynoM B Internet,— 8 mr.; Mcnonb3yercs nuiieH3MOHHOE
pOTrpaMMHOE o0ecrieyeHue, MaKeThl Bepcuei HE HUDKE!
MicrosoftWindowsXPProfessionalwithSP3; VisualStudio 2008 EEwithSP1,
MicrosoftOfficeVisio 2010; MicrosoftSQL-Server2005; Matlabv6.5 . ABromarusupoBanHbIe
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paboure MecTa JJisl pacdeTa U SKCIEPUMEHTAILHOTO UCCIICIOBAHMS 3aKOHOB AJIEKTPOIMHAMUKH
Y DJIEKTPOJIMHAMUYECKHUX YCTPOMCTB.

Jis caMocCTosITeIbHOM PadoThl HUCHONb3yeTcs y4yeOHash ayAuTopusi (KOMITbIOTEPHBIH
KJIacc), pacnojiokeHHas 1o ajapecy 634034, Tomckas obnacts, r. Tomck, Bepmmnanna ynuna, 1.
74, 3 atax, aya.333s. CoctaB 000py10BaHUS:

Yyeobnas mebens; Kommbroteps! kiacca He Hike [I9BM INTEL Celeron D336 2.81Tu. - 12
wtT.; Komnsiorepsl noaxitoueHsl k cetu UHTEPHET u oGecneunBaroT 10CTyl B 3JIEKTPOHHYIO
nH(}OPMaLIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

13.2 MaTepuajibHO-TeXHUYECKOe oOecredyeHue TUCUMIIMHBI JJIS JIUI ¢ OrPaHUYEeHHbIMH
BO3MOKHOCTSIMH 310POBbSI

OcBoenne nucuumuimHbl aunamu ¢ OB3 ocymiecTBisieTcss € UCHOJIB30BAaHUEM CPEICTB
0o0ydeHust 00IIEeTo ¥ CIIeNUaTbHOTO HA3HAYCHHSI.

[Ipy oO0y4yeHHHM CTYIEHTOB C HapyIIEHUSMHU CilIyXa MPEeAyCMOTPEHO HCIOIb30BaHHE
3BYKOYCUJIMBAIOILLIECH aIllaparypbl, MyJIbTUMEAUNHBIX CPEACTB U JIPYTUX TEXHUYECKUX CPEACTB
npueMa-nepenaun yaeOHo nupopmamnuu B TOCTYIHBIX popMax JUIsl CTYIEHTOB C HAPYLICHUSIMU
CiIyXa, MOOWJIBHOW CHCTEMBI OOY4YeHHS JUISl CTYACHTOB C HWHBAJIMJIHOCTHIO, MOPTATUBHOMN
MHAYKIIMOHHOW CUCTEMBL. YueOHas ayquTOpHs, B KOTOPOU 00ydaroTcs CTYACHTHI C HapyIICHHEM
ciyxa, 000pyaoBaHa KOMITBIOTEPHOW TEXHUKOM, Ay AMOTEXHUKOM, BUICOTEXHUKOMN, FIIEKTPOHHON
JIOCKOM, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 00ydyeHUU CTYIEHTOB C HAPYIICHUSIMU 3PEHHUSIMHU MPEAYCMOTPEHO MCIOJIB30BaHUE B
JEKIMOHHBIX U YYE€OHBIX AayAUTOPHUSIX BO3MOXKHOCTH NIPOCMOTpa yIaJeHHBIX OOBEKTOB
(HampuMep, TEeKCTa Ha JIOCKE WM cjlaiiia Ha KpaHe) MPU MOMOIIU BUACOYBEIUUMUTENCH IS
YAQJIEHHOTO IPOCMOTPA.

[Ipy oOy4yeHHMH CTYJEHTOB C HapyUICHUSMHU OIMOPHO-IBUTaTEIBHOTO  ammapara
UCIIONIB3YIOTCSl aJIbTePHATUBHBIE YCTPOMCTBA BBOAA HH(MOpPMALMU W JAPYTUE TEXHUYECKHE
CpeICcTBa MpueMa-rnepeaadn ydeOHoil mHpopManmuu B JOCTYIMHBIX (GopMax s CTYIACHTOB C
HapYIICHUSMU OTIOPHO-ABUTATEIHHOIO ammnapara, MOOMIBHON cUCTeMbl 00Y4YEeHHUS Ui JIO/IEH ¢
MHBAJIMIHOCTBIO.

14 ®OHA OLIEHOYHbIX CPEACTB U METOAUWYECKUE PEKOMEHAOALIMA
Nno OPrAHU3AUUUN U3YHEHUA OUCLUNTIUHDI

14.1 OcHoBHbIe TPeOoBaHus K (POHIY OLICHOYHBIX CPEACTB U METOAMYECKHE
peKOMeH1auuu

@DOH/T OLIEHOYHBIX CPE/ICTB U TUIIOBBIE KOHTPOJIBbHBIE 3aJaHUs, HCIIOIb3yEeMbIE IJISl OLIEHKU
CcHOPMUPOBAHHOCTH W OCBOCHHUS 3aKPEIUICHHBIX 3a JIUCHUIUIMHOM KOMIIETCHIIMH TMpHu
MPOBEJICHUH TEKYIIEH, MPOMEKYTOYHON aTTeCTAIlUH 110 TUCIUIUINHE MPUBEICH B MPHUIOKEHUU
K pabouel rmporpamme.

14.2 TpeOoBaHus K (pOHIY OLEHOYHBIX CPEICTB ISl JIMI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 310POBbA

Jns  cTyaeHTOB € OrpaHWYEHHBIMHM BO3MOXKHOCTSMH 3/I0POBbSl  MPEIYCMOTPEHBI
JIOTIOJTHUTEILHBIE OIEHOYHBIC CPE/ICTBA, MEPEUEHb KOTOPHIX YKa3aH B TaOJIHIIE.

Taouuua 14 — lonoJiHuTEIbHBbIE CPEACTBA OLICHUBAHMS JIJIsl CTYICHTOB C HHBAJIU/IHOCTbIO

Karteropuu Buibl 10TOTHATEIHLHBIX OI[€HOYHBIX @opMbI KOHTPOJISI M OIIEHKH
CTY/IEHTOB CpeacTB pPe3yJbTAaTOB 00yUYeHHsI

TGCTBI, IIMCBbMCHHBIC CaMOCTOATCIIbHBIC

[IpeumyiecTBEHHO
C HapylIeHUSAMH ClTyXa | paOOThI, BOIPOCHI K 3a4€Ty, KOHTPOJIbHBIE

IMUCbMCHHAs NPOBCPKa

paboThI
C HapylIeHusIMHU CobecenoBanue 10 BOIIPOCaM K 3a4eTy, [IpenmyiiecTBEHHO yCcTHAs
3peHust OIIPOC 0 TEPMHUHAM MpoBepKa (MHIUBUIYAIBEHO)
C HapyIlICHUAMHU Pelrenvie AUCTaHIIMOHHBIX TECTOB, [IpenmMyIiiecTBEHHO
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OIOPHO-

arrapara

JABUT'aTCIIBHOT'O

KOHTPOJIBHEIC pabOTHI, MUCEMEHHBIC
CaMOCTOSITeTIhbHBIE PaOOTHI, BOTIPOCHI K
3a4ery

JUCTaAaHIIMOHHBIMU METOAAMH

IIOKa3aHHAM

C OIr'paHUYCHUAMU 110 TCCTBI, IIHUCbMCHHBIC CaMOCTOATCIIbHBIC
O6HICMCI[I/IHI/IHCKI/IM pa6OTI)I, BOIIPOCHI K 3a4€TY, KOHTPOJIbHBIC

pabOThI, YCTHBIC OTBETHI

[IpenmyIIecTBEHHO MTPOBEPKa
METOJaMH, UCXOAS U3
COCTOSTHUSI 00yJaroIerocs: Ha
MOMEHT MIPOBEPKU

14.3 MeToauuecKkue PECKOMEHIAUHA MO OCHOYHBIM CpeACTBaAM IJId JIUI €
OrpaHH4Y¢HHBIMH BO3MOKHOCTHAMMU 3/10POBbA

Hns crynentoB ¢ OB3 npeaycmarpuBaeTcs JocTynHas ¢opMa MpeIoCTaBICHUsS 3adaHui
OIICHOYHBIX CPEJICTB, @ UMEHHO:

B IeUaTHOM dopme;

B IICUYATHON ()OpPME C YBEITMUYCHHBIM HIPUPTOM;
B (hopMe IIEKTPOHHOTO JOKYMEHTA;

METOJIOM YTSHHSI aCCHCTEHTOM 3a/IaHUs BCIIYX;

MMpeaAOCTABJICHUEC 3aJlaHUs C UCITIOJIB30BAHUEM CYypAOIICpEeBOAA.

CTy,I[GHTaM C HHBAJIMJHOCTBIO YBCIWYHMBACTCA BpPEMsA Ha HNOATOTOBKY OTBCTOB Ha
KOHTPOJIbHBIC BOIIPOCEHI. I[J'IH TaKUX CTYACHTOB IIPECAYCMATPUBACTCA HOCTYIIHAA ¢)0pMa
MpeaoCTaBJICHUA OTBCTOB HA 3aJaHHA, 4 UMCHHO!

IIMCBbMCHHO Ha 6yMare;
Ha60p OTBCTOB Ha KOMIIBIXOTCPE,

Ha60p OTBCTOB C UCIIOJIb30BAHUCM YCIIYTI' aCCUCTCHTA,

MMpEACTAaBICHHUEC OTBETOB YCTHO.

[Ipoienypa oOlLieHMBaHUS  pE3yJIbTaTOB  OOY4YECHHUS
IpeycCMaTPUBALT MPEOCTaBICHIEe HHPOPMAIK B (hopMax, aJanTHPOBAHHBIX K OTPAaHUICHUSIM
UX 3/10POBbSI U BOCTIIPUATHUS HH(POPMALIUU:

J1s un ¢ HapylIeHUsIMHU 3PeHM
— B (opMe IEKTPOHHOI'O JOKYMEHTA;
— B II€YaTHOH GopMe yBEIMUEHHBIM LIPUPTOM.
Jlnst Inn ¢ HapyLIeHUsIMH caIyXa:
— B (opMe IEKTPOHHOTO JOKYMEHTA;
— B IeuyaTHO# dopme.
J1st M1 ¢ HApYIIeHUsIMU ONOPHO-IBUIaTeJIbHOI0 aNnapara:
— B (opMe 3IIeKTPOHHOI O IOKYMEHTA;
— B Ie4aTtHo# dopme.
[Ipu HeoOXoaUMOCTH A OOydaloIMXCSl € MHBAIMJIHOCTBIO IpOLEAypa OLCHUBAHUS
Pe3yNbTaToOB 00YyUYEHUSI MOXKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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1. BBeaenue

®onxa oneHouyHslx cpeactB (POC) sBnseTcs NPUIOKEHHEM K pabodeld mporpamMme
JUCIUIUIMHBL  «DIJIEKTPOJIMHAMUKA U PACIpOCTPAHEHHE BOJH» U TPEACTABIACT COOOU
COBOKYITHOCTh ~ KOHTPOJIbHO-U3MEPUTENbHBIX ~MaTepHalioB (TUIOBbIE 3aJaud  (3a7aHus),
KOHTPOJIbHBIE PabOThI, TECTHI W JIp.) W METOJOB WX HCIIOJIb30BAHUS, TPEAHAZHAYCHHBIX IS
U3MEPEHUS YPOBHS JOCTHKEHHS CTYIEHTOM YCTaHOBJIEHHBIX PE3YyJIbTaTOB O0yUEHUSI.

®OC 1o AUCHUIUIMHE WCIIOJb3YETCA IPU  MPOBEICHUM TEKYLIEr0 KOHTPOJIS
YCIIEBAEMOCTHU U IPOMEKYTOUHOM aTTECTALIMU CTYJEHTOB.
[TepeueHb 3aKpPEIUICHHBIX 32 TUCITUILIMHOW KOMITETEHITNI MpUBeeH B Tadiuie |
Tadoauua 1 — I[lepeyeHb 3aKpenIeHHbIX 32 JUCHUIJIMHON KOMIIEeTeH N

Kon DopMyJIHMPOBKA KOMIIETEHINH

Jrtanbl GOPMUPOBAHHUA KOMIETEHIMH

OIIK — 2 | crtocoOHOCTh BBISBIATH €CTECTBEHHO-
HAYYHYIO CYIIIHOCTB IIPOOIIEM,
BO3HHKAIOIINX B X0/1€ POPEeCCHOHATBHON
JIeATENBHOCTH, IPUBJIEKATH ISl UX
peIIeHs COOTBETCTBYIOMINH (PHU3UKO-
MaTeMaTU4ecKui anmnapar

JoJzkeH 3HATH
OCHOBHBIE TIOHATHS AJIEKTPOIMHAMHUKH;
MaTeMaTHYECKUIL anmapaT PereHus
AIIEKTPOANHAMHIYECKUX 33124, OCHOBHBIC YPAaBHCHHS
AIIEKTPOMArHUT HOTO TOJISI, IPHUHIIHITEI U TEOPEMBI
ANEKTPOAMHAMUKH; KJIACCHI AJIEKTPOAMHAMUYECKUX
3aa4 U MOAXO0JbI K UX PCHICHUTIO

Jomnxen ymern
HpI/IMeHﬂTb 3HAaHUA IJIA bISIBJIICHUS €CTCCTBCHHO-
HAYYHYIO CYIIIHOCTh MPOOJIeM, BOSHUKAIOIIHMX MPH
PEIICHIH PA3TUYHBIX JICKTPOJMHAMIUICCKUX 33024 1
UXPaTUOTEXHUICCKHUX MPHIIOKCHHHN, TIPUBIIEKATH IS UX
pEIICHHS COOTBETCTBYIOIINH (PH3UKO-MaTeMaTHdec KU
ammapar

JoJszkeH BiaaaeTh

OCHOBHBIMU HaBBIKAMU peteHus 0a30BBIX
JIEKTPOAMHAMUYECKUX 3a1a4.

TIK — 3 | rOoTOBHOCTh y4acTBOBAaTb B COCTaBICHUU
AHATUTHYCCKUX 0030POB U HAYyYHO-
TEXHUYECKUX OTUETOB II0 pPE3yIbTaTam
BBHITIOJTHEHHON paboThl, B MOJATOTOBKE
myOIuKanuil pe3yabTaToB HCCIIEIOBAHIH
1 pa3paboTOK B BUJIE MPE3EHTAINH, cTaTeit
U JOKJIA/I0B

JloJ17keH 3HATH
Meroauku cOopa u aHanmu3a nHGOpMauK 11
COCTaBJICHUS aHAJIMTUYECKMX O030pOB M Hay4yHO-
TEXHHYECKUX OTYETOB IO  pe3yjJpTaTaM  aHalu3
nHpOpMaMd B 00JIACTH  INEKTPOAMHAMHKH U
pacnipoCTpaHeHUs PAIHOBOIIH.

Honxen ymern
OcyIecTBIATh TONCK U aHaIu3 HHPOPManHU B 007IaCTH
JIEKTPOJAVHAMUKHN, TPEICTABICHHOH B  pa3JIMUHBIX
OTEYECTBEHHBIX W  3apyOEXKHBIX  HMCTOUYHHKAXIJII
pa3paboTKN PagMOTEXHUYECKUX YCTPOHCTB PasiINyHOTO
Ha3HAYCHHUSL.

Jlosxen BiIageTh

HaBBIKAMHU PAcueTOB 3JIEKTPOMArHUTHBIX MOJEH M BOJH,
HEOOXOTUMBIX pu aHanuse UHPOPMALUUIIISA
pa3paboTKu PagMOTEXHUYECKUX YCTPOHCTB Pa3MuHOIO
Ha3HAYCHMUSL.

O6IJ_II/IC XapPaAKTCPUCTUKU MoKa3areneu u KPpUTCPUCB OLUCHHUBAHUA KOMIIETEHIIUM Ha BCEX

JTanax NpuBEJEHBI B TaOIHIIE 2.

Tabnua 2 — O0ure XapakTepUCTUKH MOKa3areneld U KPUTEPHEB OLIEHUBAHUS KOMIIETCHIIUN 110

JralramMm
[Toxazarenu u
3HaTh
KPUTEPUH
O1inn4HO (BBICOKHUH OOnanaer pakTUIECKUMH U
YPOBEHB) TEOPETHYECKHMH 3HAaHHSIMH B

npezienax u3y4aeMoi ooaacTu ¢
TIOHUMaHHEM T'PaHHIL
MIPUMEHNUMOCTH

VYMeTh Bmangers
OO0nafaeT Auana3oHoM Koutponupyer paboty,
MPaKTHIECKUX YMEHUH, MPOBOJIUT OICHKY,
TpeOyeMBbIX ISl PA3BUTHSI COBEPIIEHCTBYET ACHCTBUS
TBOPYECKHX PEIICHHIA, paboThI
abcTparupoBanusi mpooIeM
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Xoporiro (6a30BbIit
YPOBEHB)

VYIOBIETBOPUTENBHO
(TIOpOTOBEII YPOBEHB)

3HaeT GaKThl, MPUHIIHIIE,
MIPOIIECCHI, OOMIKE TOHATHS B
mpejenax u3ydaeMoi o0nacTu

Oo6nagaet 6a30BBIMH OOIIIIMH
3HAHUSAMH

OO6naznaeT aAuana3oHoOM
NPAaKTHYECKUX YMEHHUH,
TpeOyeMbIX A1 PelIeHHs
OIIpe/IeIeHHBIX IIPO0OIEM B
o0nacTy ucciea0BaHus

O06agaeT OCHOBHBIMH
YMEHHSMH, TPEOYEeMbIMU [Is1
BBITIOJTHEHHSI TIPOCTHIX 32124

Beper oTBeTCTBEHHOCTS 3a
3aBeplICHHE 3a/1a4 B
UCCIIEA0BAHUH,
NpUCTIOCa0IMBaET CBOE
MOBE/ICHHE K
o0cCTosITEICTBAM B
pemeHnH mpodieM

PaGoraer npu npsismom
HaOJIIONEHU N

2. Peaqu3anus KoMneTeHuu

2.1. Komnerennua OIIK — 2

OIIK — 2: cnocoOHOCTh BBISBIISATH €CTECTBEHHO-HAYUHYIO CYIIHOCTh MPOOJeM, BO3HUKAIOIINX B

xo0Jie MPOo(heCCHOHAILHOW AEATENbHOCTH, NPUBIEKATH IS HX PELICHHS COOTBETCTBYIOLIHMA

bu3nKo-MaTeMaTUYECKUI anmnapar.
Juist hopMupOBaHUs KOMIIETEHIIMKA HEOOXOIUMO OCYIIECTBHUTD PSIJI 3TATIOB.

Otanbl OPMUPOBAHUS KOMIETEHIINH, IPUMEHIEMbIE IS TOTO BUABI 3aHATUN U UCIIOJIb3YyeMbIe

CpeCTBa OLIEHUBAHMS MTPECTABIICHHI B TAOIUIE 3.

Taﬁ.lmua 3-Oransl (l)OpMI/IpOBaHI/Iﬂ KOMIICTCHIHHUHA U UCIIOJB3YEMBIC CPECACTBA OICHUBAHUSA

CocraB 3HaTH YMeTh Bnanerts

ConepxaHue OCHOBHbIE TTOHATHS [IpumensTh 3HAHUS IS OCHOBHBIMHU HaBBIKAMHU
QJICKTPOANHAMUKHU, BBIABJICHHUSI €CTCCTBECHHO- peaicHuA 6330BLIX

OTaIlOB MaTeMaTU4ECKUI armapar HAYYHYIO CYIIIHOCTH DJICKTPOAMHAMUNYCCKUX
peaicHuA HpO6J’IeM, BO3HHUKAIOIIUX 3aaay.
QJICKTPOANHAMUNYCCKUX Inpyu peHICHHUHU Pa3JINIHbIX

3a7a4, OCHOBHBIE
YpaBHEHHUS dJIEKTPOMAarHuT
HOTO M0JIsI, MPUHLIUIIBI U

3IEKTPOAMHAMHUYECKUX
33/1a4 M1 UXPaJUuOTEXHUUYEC
KHX IPUIOKEHUH,

TEOPEMBI IMPUBJICKATH I UX
ANIEKTPOJMHAMHMKH; KJIACChI | PELICHHs] COOTBETCTBYIOIIUA
DJIEKTPOIMHAMHYECKHUX (hn3MKO-MaTeMaTHIeCKUN
3aJa4 1 IoAXO0Jbl K UX armapar
pELICHHIO
Buns! 3ansaTHit Jlexrmu; JlaGopaTopHsie paboThI; JlaGopaTopHsie pabOTHI;

IIpakTrueckue 3aHATUS

[IpakTrueckue 3aHsITUSL
CamocrosTenbHas paboTa
CTYACHTOB

CamocrositenbHas padbota
CTYJICHTOB

Ucnonbszyemblie
cpencTea
OIICHUBAHHUS

KontpombHas TecToBas
paborta;
OK3aMeH

OdopmiieHne 0TYETHOCTH U
3aIIuTa J1abopaToOPHBIX
pabor;

3a1uTa J1abopaTopHBIX
pabor;

DK3aMeH

O6HII/IG XapaKTEPUCTHKHU nokasarelieil u KPUTECPUEB OLICHUBAHUA KOMIICTCHIIMN Ha BCEX

JTanax npuBeieHbl B Tabnuie 3.

Tadimua 3 — O0mme XapaKTepuCTHKHU NOKa3aTeJieil U KpUTepueB OLeHUBAHUSA
KOMIICTCHIIUH 110 ITanam
dopMmyIMpoBKa MMOKa3aTesaeil U KpUTepueB OLCHUBAHUS TaHHOW KOMITETEHI[MH PUBE/CHA B

Tabimue 4.
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Ta6auna 4 — Ioka3zaTeju U KPUTEPUH OLeHHUBAHUSI KOMIIETEHI[MH HA 3Tanax

IMoxa3zarenu n
3HaTh YMmern Buanern
KpUTepUHU
3HaeT MaTeMaTHdeckuil | Ymeer rpaMoTHO BRIIBIATE | CBOOOMHO BiameeT
amnmapar peleHns | eCTeCTBEHHO-HAyUHYIO METO/IaMH PeIICHHUS 3a/1a4
INEKTPOJMHAMHYECKUX 3a/1a4; CYIIHOCTH POOJIEMBI JJIEKTPOJMHAMHKHU
AHanu3upyeTr CBSI3M  MEXIY | NpPHU PELICHUH Pa3IMYHbIX pacIpocTpaHeHus BOJIH.
pa3NMYHBIMKM  TMOHATHAMHU B | 3amad syieKTpoAuHaMuku u | IlpuBnexaer juist pereHus
Ormano 00J1aCTH 3JIEKTPOJMHAMHUKH pacIpocTpaHeHus! BOJIH. 32712 OCKTPOIMHAMHKH
(Bbicokuii 3HaeT OCHOBHBIE YpaBHEHUS, COOTBETCTBYIOIIN 5
ypoBeHD) OIIHCHIBAOIINE (U3UKO-MaTEMaTHIECKUH
3JIEKTPOMAarHUTHOE TOJE U ammapar
METOJIBI nux
PELICHUS;MEXaHU3MBbI BJIVSTHUS
3emim 1 atMocdeps! 3eMITu Ha
pacnpocTpaHeHHE PaIHOBOJH
Pa3NIUYHBIX AHATIA30HOB
[TornMaeT cBsI3U MEXIY YMeeT paccuuThIBaTh U Bnaneer HaBBIKAMH
Pa3UYHBIMK TIOHSTHSIMU B aHaJIM3UPOBATh peleHus 3a1a4 CBA3aHHbIX
00J1aCTH 31€KTPOJMHAMUKY; XapaKTepUCTUKH C DJIEKTPOMAarHUTHBIMH
IIpencraBmisieT npuemMsl U AJIEKTPOMArHUTHBIX BOJIH, SIBJICHUSIMU;
METOJIbl PEILICHUS YUUTBIBATh YCIOBUS UX HaBbIKAMU  OIIpEJeNICHUS
Xopouo ANIEKTPOAMHAMUYECKHUX 3a/1a4 pacnpocTpaHeHHs U XapakTepa M CTENEHHU
(6a3oBbIii BO30Y’K/IEHHS, BIUSHUC BIIUSIHUS Tpacchl
YPOBEHb) IIapaMeTpPOB CPE/IbL. pacIpocTpaHeHus
panuoBOIH Ha
XapaKTEePUCTUKU
KOHKpETHOM
panuOTEXHUIECKON
CHCTEMBI.
[aer onpeneneHnss OCHOBHBIX YMeeT caMOCTOSITEIIBHO Bnaneer HaBbIKaMH
MOHATHH B 007aCTH Hoa0HPaTh METO/BI pemeHust 6a30BbIX
Yaosaersopure IIEKTPOANHAMHUKH. pereHus 3a1a4 B 00J1aCTH 3JIEKTPOAMHAMHUYECKUX
JABHO 3IEeKTPOIVMHAMUKH U 3am1ad;
(moporonkiit pacmipocTpaHeHHS
YPOBeHb) PalHOBOJIH.

2.2. Komnerennus [IK — 3

K - 3:

FOTOBHOCTb Y4YaCTBOBATb B COCTABJICHUHW aAHAJIUTUYCCKHX 0630p0B N Hay4dYHO-

TEXHUUYECKUX OTYETOB IO pe3ylbTaTaM BBITIOJHEHHOW paboThl, B MOATOTOBKE MyOIUKAIIUN
pPEe3yIbTAaTOB HCCIEIOBAHUNA W pa3pabOTOK B BHUIE MpE3EHTAIUM, crared W AokmanoB s
(dbopMUPOBaHUS KOMITETEHITMH HEOOXOIUMO OCYIIECTBUTH PSIJI ATAIIOB
ITarsl (bOpMI/IpOBaHI/IH KOMIIECTCHU WU, TPUMCHACMBIC IJIA 3TOT'O BHU/bI 3aHATHI U HCIIOJIB3YEMBIC
CpEeIICTBA OLIEHWBAHUS MIPE/ICTABICHHI B TAOIHIIE 5.
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Tabauna S-Iranbl GopMHUPOBAHUA KOMIIETEHIIMH U MUCII0JIb3yeMble CPeCTBA OlleHUBAHUS

CocraB 3HaTL YmeTh Bnanets
Copnepxanue starmoB | Meroauku cOopa u aHanmza | OcymecTBisaTh TOuUCK U | HaBeikamu pacueToB
uHGOPMAIUH AT aHau3  UHQOPMAIMM B | BJICKTPOMAarHUTHBIX IOJCH U

HpaKTI/I‘{eCKI/Ie 3aHATHA

[IpakTuueckue 3aHITHS
CamocrosiTenbHas padoTa
CTYJICHTOB

COCTaBJICHUS  aHAJIUTHYEC | OOJIACTH DJIEKTPOAMHAMUKH, | BOJH, HEOOXOJUMBIX IIPH
KAX O0030pOB M Hay4dHO- | IPEACTAaBICHHOMN B | aHamu3e  MH(OOPMALUHIS
TEXHHYECKUX OTYETOB IO | Pa3IMYHBIX OTEYECTBEHHBIX | pPa3pabOTKH
pe3ynbraram aHanusa | u 3apyOeXHBIX | PaIMOTEXHUYECKUX
nHopmanm B 00JACTH | UCTOYHMKAXIJIS pa3pabOTKH | yCTpOMCTB Pa3IU4YHOrO
3J1EKTPOAUHAMUKH U | PaIUOTEXHUYECKHUX Ha3HAYCHUS.
pacpoCTpaHEHHs YCTPOICTB Pa3IuYHOTO
PaaHOBOIH. Ha3HAYEHHUS.

Bunebl 3ansaTuii Jlexnuu; JlabopaTopHsie paboTHI; JlaGopaTopHsble paboThI;

CamocrostensHas padorta
CTYJICHTOB

Hcnonb3yemble
CpencTBa
OLICHUBAHHMS

KontpomnpHas TecToBas
paborta;
DK3aMeH

OdopmiieHHEe OTYETHOCTH U
3aInuTa JabopaTOpPHBIX
pabor;

3aIIUTa JabOpaTOPHBIX
pabor;

OK3aMeH

@opMyJIMPOBKA MTOKA3ATENIEN U KPUTEPUEB OLICHUBAHUS JAHHOW KOMITETCHIIMHU ITPUBE/ICHA B

Tabymue 6.
Taﬁ.ﬂnua 6 — IToka3zareau u KPUTCPHUHU OLICHUBAHUA KOMIICTCHIIMA HA 3TAllax
Iloxka3zarenu u
3HaThb Ymern Baanern
KPUTEpHHU
3HaeT  OCHOBHBIE  TEHICHLIMH | YMeeT pacCUMTHIBATH U HaBbikamu pacueToB
Pa3BUTHS AJIEKTPOAMHAMHYECKHX | aHAIH3MPOBATh XapaKTCPHCTHUKH | SJIEKTPOMArHHUTHBIX TMOJEH 1
PaANOTEXHUUECKHX CHCTEM, | 3JIEKTPOMarHUTHBIX BOJH, BOJIH, HEOOXOJUMBIX MpH
UCHOJIb3YET X TPU COCTABICHHM | YYUTBHIBATh yCIOBHS MX aHanuze uHopManuum H
Oranyno aHAIMTUYECKUX  0030pOB W | PacmpoCTpaHeHHs COCTaBJIEHUH
(BbICOKHI HAayYHO-TEXHUYECKHX OTYETOB 10 | BO3OYXKAEHMS, BIMSHHE AQHAIUTHYECKUX 0030pOB H
YPOBEHb) pesynbTaTam BBITMIOJIHEHHOW | MapameTpoB Cpe/ibl Ipu HAyYHO-TEXHHYCCKHUX
paboTBI. COCTaBJICHUH aHAJINTHYEC KX OTYETOB B obactu
0030pOB M HAYYHO-TEXHUYECKHX | OJIEKTPOAWHAMUKH
OTYETOB
ITonnmaer cBsi3u MeXIY ‘YMeeT rpaMOTHO COCTaBIIATh Bnageer nHaBbikamMu
Pa3IUYHBIMU MOHATHIMH B aHAJIMTHYeC KHe 0030pBI U peIIeHHs 3a/1a4 CBI3aHHBIX
00J1aCTH ANIEKTPOANHAMHKHY; HAay4YHO-TEXHHYECKHE OTYETHI M0 | C 9JIEKTPO MAarHUTHBIMU
3HaeT METOJIMKH cOOpa M aHamu3a | pe3yJlbTaTaM BBINOJHEHHON SIBJICHHSIMH ;HABBIKAMH
Xopouo UHGOPMALMH TS paboTs! B 06nacTu MOATOTOBKH ITyONMKanuii
(0a30BbIii COCTaBJICHUS aHATUTHYECKUX anekTpoauHamuku U PPB. pe3yibTa TOB HCCIIEJOBAHUMA
YPOBEHB) 0030pOB U HAyYHO-TEXHUYECKHX u pa3pa60Tou1< B BUIIC
OTYETOB M0 Pe3yJbTaTaM Npe3eHTalui, cTaTel 1
BBITIOJIHEHHOH paboThI JIOKJIaI0B
Jlaet onpeneneHust OCHOBHBIX YMeeT caMOCTOSATENBHO Braneer HaBbIKaMH
Yaosaersopure TIOHSTHI B 001aCTH TOTOBUTbH IyOJIMKALIUH MOJTOTOBKH MyOnuKanui
JbHO AIEKTPOTUHAMHUKH. Pe3yIbTaTOB UCCIEIOBAHMNA 1 pe3yJbTaTOB HCCIIEA0BaHUN
(moporosbIi pa3paboToOK B BHIE B o0nactn
YPOBEHb) MIpe3eHTalUH, CTaTe! u JNEKTPOANHAMUAKI
JIOKJIaJI0B
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3. Tunu4HbIe KOHTPOJIbHBIE 3a1aAHUS

Jlis peanu3anuy BBHIIICTIEPEUMCIICHHBIX 3a7ad OOY4YEHHS! HCIOJIB3YIOTCS CIEAYIOLIUe
MaTepHuabl:

— KOHTPOJIbHBIE 33/IaHUs WM HHbIE MaTepHhalibl, HEOOXOAUMBbIC [UIsl OLEHKU 3HaHUH,
YMEHHM, HaBBIKOB ¥ (WJIM) OMNbITA JIEATEIbHOCTH, XapaKTEPU3YIONIMX  ATarbl
(GbOopMUPOBAaHUS KOMIIETEHIIMI B TPOIECCE OCBOSHUS 00pa3oBaTelbHON MpPOTpamMMbl, B
COCTaBe:

KOHTpOJIbeIe TEeCTOBbIC 3agavau ( THIINYIHBbIC ) mo J3JEeMCHTAPHbBIM 3HAHUAM U
NMPAKTUY€CKUM HaBbIKaM 110 TEMaM:

3.1. TEMA: WHTerpajgbusblie U nupdepeHnINaTbHbIe YPABHEHHS JIEeKTPOMAarHeTH3Ma.
3.2. TEMA: OcHoBHbIE TeOpPeMbl H IPUHIMIILI B TEOPUH FAPMOHUYECKHUX MOJIEH
BOITPOC 1. MoHO JT¥ cO37]aTh MarHUTHOE TT0JIE C paclpeaeeHreM BEeKTOpa MarHUTHOW MHTYKITUH

B =5x%+5)j+5z°k 2
OTBETDBI: 1) Takoro mosms HET 2) 3TO MOJE MOXKET ObITh CO3/IaHO MOCTOSIHHBIMUA MarHUTaMH

3) ero MOXHO CO3/1aTh TIOCTOSSHHBIMH TOKaMu 4) TOKaMH , MArHUTaMH ¥ 00 bEMHBIMU 3JIEKTPHUECKAMHU
3apsAaamu.

BOIIPOC 2. Ha rpanuue AByx cpes Bektopsl D, n Dy, 6ynyr D, = 2%, + 5y, + 42,

D,, = 4%, + 5y, + 8z,

Kaxkoe u3 npuBeAeHHBIX HUXKE YTBEPKACHUN UCTUHHO?

OTBETBI: 1) Ha rpanuiie 5THX cpen ecTh TOBEPXCTHOCTHBIH 3apsin 2) Cpenbl 1 1 2 MOTYT OBITh
nzorponHeiMu 3) [lo kpaiineii mepe onmHa U3 cpen aHu3oTpornHa 4) O6e cpeapl 00s3aTenbHO
aHU30TPOMHKI 5) Hu 071HO U3 3TUX yTBEPKACHUN HE MOXKET OBITh HCTUHHBIM

3.3. TEMA: Iliockue 3JIeKTPOMarHuTHbIE BOJIHBI B HEOTPAHUYEHHBIX Cpefax

BOIIPOC 1: Ha xakoil yron HOBEpHETCA BEKTOP HANPSKEHHOCTH AJIEKTPHUUYECKOrO MOJA C

. . . 8
KPYrOBOHM ToJspusalmeii, ecnmu yacrora kojnebanmii f =177y, a ckopocts C=3-10 f% x> TIPH

npoxoxaenun paccrosaus 10cw ?

OTBETHIL: 1.90°; 2.360°; 3.120°; 4. 60°: 5. 10°:

BOIIPOC 2: Kak u3MeHHTCS IIyOMHA NPOHWKHOBEHHUS JIEKTPOMATHUTHOIO TOJII B IPOBOASIIYIO
cpeldy, eciiu e€ MPOBOAMMOCTH YBEIHMYUTCS B YeTblpe pasa?
OTBETHBI: 1. VBenmuutcs B 4 pasa; 2. YBemuwuwmrtcs B 2 pasa; 3. YMeHbmmwmTcs B 4

pasa; 3. YmenwmmuTcs B 16 pa3; 5. YMmeHpmutTcs B 2 pasa.

3.4. TEMA :I'panndHblie 321244 3JIeKTPOANHAMHKH

BOITPOC 1: [Ipn KakoM OTHOILIEHUH

& o
% Oyzmer HaONIO/NaThCs TIONHOE BHYTPEHHEE OTpPaKEHHE, €CJIM YTOJl MajeHUs BOIHBI U3 TEpBOU
1

0
Cpcabl paBCH 45 , @ MArHUTHBIC IMPOHHUIACMOCTH obonx cpea O):[I/IHaKOBLI?

1

OTBETHL: 1. %25%. o %51, 388, .22 5 %54.
2 2 & 2 &

1
& & 4 &
BOITPOC 2: Tlpu KakuxX COOTHOILICHHUS MEXIY NMPOHUIIAEMOCTSIMH JIBYX cpell KOd(QQHIUEHT
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OTpaXEHUS WX TpaHUIBI pasmena Oymer paBeH 07

OTBETLIL: 1. g, =¢,, wu, m p, -mobule; 2.y, =p,, & MU &, -MOObIE; 3. & -, =&, [Uy;

& & & &,

3.5. TEMA :DyieKTpoMarHuTHbie BOJHbI B HAIPABJISIIINX CHCTEMaX

BOITPOC 1. Kakomy Tumy BOJHBI NPUHAJICKUT KapTHHA JJIEKTPUUYECKOTO TMOJI,
n3o0paxeHHoro Ha pucyHke? Omnpenenutb 3aBucuMOcTb Ey oT koopauHat X u Y

¥

T,
L

OTBETBL: 1, {EyH!l sin®x/acos™/y. o (ByEll cos**/asin™/a_ 3,

{EyH!l _cos**/asin®*/a 4 {EyEll_sin"*/asin**/a g {EyH02_cos**/ac0s* Y/},

BOITPOC 2. Ha pucyHke u300pa)XeHO pachpelleieHHe CHIIOBBIX JIMHUW MarHUTHOTO MOJIS.
Kakomy tumy BonHbl OHO mnpuHamiexut? Onpeaenuts 3aBucumocth Hy ot xoopaunar X u YV ?

)

OTBETBL: 1. {HyZ'~cos?™/asin™. 5 {Hy"2 cos?™/asin™,. 3 {Hy"? cos™/a

SN/, 4 (Hy™2! _cos?™/aSIN™/y. £ (Hy®! cos?™/aC0s™/,.

3.6. TEMA: DaekTpoMarHuTHbIe K0J1e0aHUSI B 00beMHBIX Pe30HATOpPax
BOITPOC 1. B koakcuansHOM pe3oHaTope u3 meau (o =5,7-107 C% ), IMEIOLIEM Pa3MephbI

R, =16 mm, R =7mm u L =50mm B0o3Oyxknaercs konedbanue T, . Onpenennts
PE30HAHCHYIO [THHY BOJHBI, PE30HAHCHYIO 9aCTOTY U COOCTBEHHYIO JOOPOTHOCTB.
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Otser: ;=10 cm , f, =3 [Ty, Q:2,3-1O2 _

BOIIPOC 2. B npsamMoyronsHoM pesoHarope u3 Meau (o =5,7-107 C% ), MMEIOIEM Pa3MeEpBHI:

a =58 mm, 6 =25 mm, [ =40 mm Bo36yx)naercs konebanue Tuna g OnpeneauTs

101"
PE30HAHCHYIO YaCTOTY M COOCTBEHHYIO JOOPOTHOCTb.

Oteer: A, =4,53c™m, f,=4,53/Ty, Q,=1,110°
3.7. TEMA: WH3i1y4eHue 3J1eKTPOMATHUTHBIX BOJIH

BOIIPOC 1. HaifTu MarHMTHY0 COCTaBISAIOILYIO MoJs u3dydeHus munons Iepua mmsl =5cu B

o 4
SKBATOPHAIIBHOM TIOCKOCTH Ha pacctosuuu F =2-10" m or qunons w npu yacrore f =400MT7y .

Ammmaryna Toka B munone | =20A  mapamerpsl cpemsl & =21 4 =4.

m

OTBETHI: 1.0,19-10° 4, 2. 0,03-10°+4, 3.01-10°4/, 4.019-10°+4, 5.
0,2-10°% 4/

BOITPOC 2: Kak u3MEHUTCS MOIIHOCTh W3Iy4eHHUs aumoiisa ['epiia, ecnmu ero mepeMecTHTh U3
OTKPBITOTO MPOCTPAHCTBA B TUCTHWJLIMPOBAHHYIO BOJY (5 =81)? B oTkpeiTOM TIpOCTpaHCTBE
Ka0enp TUTAaHWS COTJIACOBAH.

OTBETHL: 1. P, =P,; 2. P, =075-P,; 3. P,=05-P,; 4 P,=036-P,; 5 P,=025P,

3.8. TEMA: PacnpocTpaHeHue 3J1eKTPOMATHUTHBIX BOJIH BOJIM3U MOBEPXHOCTH 3eMJIn.
3.9. TEMA:TponocdepHoe u noHOC(epHOE pACHPOCTPAHEHUE PATNOBOJIH
1. B xakom nuamna3zoHe HaxoJAATcs paJuoBOJHBI yacToTon 15 MI'L.
1. Jlmuuzble BonHbl 2.Cpennue BoiHbl 3. KopoTkue BoiHbI 4. YIBTPaKOPOTKHE BOTHBI

2. OmpenenuTe MOLIHOCTh CHUTHajda B IPUEMHOM aHTEHHE IIPU PACHPOCTPAHEHUU
paZuoOBOJIH B CBOOOAHOM IIPOCTPAHCTBE, €CIM NEPEeAarollas AHTEHHA H3JIy4aeT CUTHal
momHocThio 100 Bt u Haxomutcs Ha paccrosHuu 10 kM ot mpuemHoil. KoaddunumeHnr

HarpasJeHHOTO JeiicTBus o0eux anteHH 1000, mmuHa paguoBonHbl 40 cMm.(Cunrtath 1~ 10).
1. IMBr 2. 0,5MBr 3. 10MBT 4. 0,1 MmBt

3. Ha kakyro BeJMuYMHY pa3nuyaroTcs (as3bl BOJH, MPUILEANINX B TOUKY NpUeMa M3
nepBou U nsaTou 30H Openens.
1. 4n 2. 2n3. 5n4. 8n

4.0npenenuTs paanyc mepBoi 30HbI DpeHens UIsl CEPEeIMHBI TPACChl MPOTSIKEHHOCTHIO
40 kM TIpM AJTMHE BOJIHBI IepeaTunka 1 m.
1.100 m2.10 m 3.1v4.0,1 m

5.I'me Gosnbliie paccTosiHUE IPSIMON BUIMMOCTH — Ha 3emJiie Wi Ha JlyHe — npu ofaHUX U
TE€X K€ BbICOTaX MOJHATUS AaHTECHH.
2. 1. Ha3emie 2. Ha Jlyne 3. OnuHaxoBoe

6. [Ipn kaKoM pacroI0KeHUH MPUEMHOM U NIEPEIAOIIEe aHTEHH IS pacueTa

panuoTpacc NpuMeHUMa HHTeppepeHIInOHHas hopMyia.
1. AHTEeHHBI pacnoia0XKeHbl Ha 3€MHOU MOBEPXHOCTHU
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2. AHTEHHBI IOAHSTHIE HAJl 36MHOI MTOBEPXHOCTHIO
3. AHTEHHBI PaCIIOJI0KEHBI B CBOOOTHOM IIPOCTPAHCTBE

7.Kakum 00pazom yuuThIBaeTCs ChepruIHOCTh 3EMIIU TIPH PACUETe PAIHOTPace C
UCTIOJIb30BaHUEM HHTEpQEepeHIIMOHHON GopMyIibl BBeeHckoro.
1. C nomomurbio MpUBEACHHBIX YIIIOB
2. C noMoIbIO MPUBEJCHHBIX BBICOT
3. C noMOIIbI0 SKBUBAJICHTHOTO paryca 3eMin

8. Kakas n3 npuBeieHHBIX (HOPMYIT SIBISETCS HHTEPHEPESHITMOHHON hopMyIon

Bseaenckoro.
LE = N60PD -4rh,h, ) E = N60PD -4rhh,
S A-r? - A2
_ J60PD -47h, I, o J60PD - 47th h,
. " A T

9. Jlns kakux AMAna3o0HOB PAJAMOBOJIH MOXKHO CUMTATh TOBEPXHOCTH 3€MJIM IIIOCKOM, €ClIi
BBICOTA HEPOBHOCTEHN 2 M, yroJl IaJIeHUsl paJliOBOJIHBI Ha 3€MHYIO TIOBEPXHOCTh 60° .
1.CB, AB2. C/IB, /1B, CB 3.CB, KB 4 .CB, KB,YKB
10. B yem cyTh «uaeanuzanum» B GopMmylie HaeaIbHON paauonepeiadm.

1. He npunumaercs BO BHUMAaHHME KpUBHU3HA 36MHON IIOBEPXHOCTH.

2. 3eMHOM IOBEPXHOCTH MPUIUCHIBAIOTCS CBOMCTBA UAEAIBHOIO IPOBOJHUKA

3.He npuHrMaroTcs BO BHUMaHHE HEPOBHOCTH 3€MHON MTOBEPXHOCTHU

4.He npuHuMaeTcs BO BHUMaHUE KPUBU3HA 3¢€MHOM ITOBEPXHOCTH, 3€MHOU ITOBEPXHOCTH
IIPUIIMCHIBAIOTCSA CBOMCTBA MJI€AJIbHOTO IIPOBOIHUKA a

11. Kakue cocraBisitoniie uMeeT B JajbHEH 30HE IOJIE, W3JIy4aeMO€ BEPTHKAIbHBIM
BUOPATOPOM, PacIioyioKEHHBIM Ha MOJTYMPOBOJIAIIEH 3eMHONW TOBEPXHOCTH.
1. Beprukanpayto  2.Iopu3oHTanbHYI03 .BepTHKaIbHYIO H TOPH30OHTAIBHYIO

12. Bo CKONBKO pa3 aMIUIUTYAa HANPSKEHHOCTH JJIEKTPUYECKOro IOJIs, CO3/laBaeMast
BEPTUKAJIbHBIM BHOPATOPOM, pACIOIOKEHHBIM BOJM3M UACANBHO MPOBOJALICH, IIOCKON
MOBEPXHOCTU OOJbIIE aMIUIUTYAbl HANpPSDKEHHOCTH 3JIEKTPUYECKOro TOJIs, CO3/1aBacMOM
BUOPATOPOM TOI1 Jk€ MOIIIHOCTH B CBOOOHOM IPOCTPAHCTBE.

3. 22, J23.4.48

13. Kaxoii u3 npuBeieHHbIX apaMeTpoB B popmyie llynelikuna- Ban-nep-Ilomns
Ha3bIBACTCS YACIEHHBIM PACCTOSTHUEM.

Lp=mnt/hle] 2..p=mr¥/Agl 3..p=nr?A%el 4..p=|er/An

14. Kak u3mMeHHTCs paccTOSTHUE MPSMOI BUAUMOCTH 3a CUeT TpornochepHoi pedpakuuu npu
rpanuente koddduimenta npenomienus rponocdepst dn/dh = - 1/2R,

1.VBenuuntes B~/2 pas 2. . VMeHbmuTCS B~/2 pas3. YBenuunrtes B V3 pa3
4. VYBenuuutcs B~3/2 pas

15. Kak u3MEHHUTCs pajnyCc KpUBU3HBI TPAEKTOPHH JIyda B Tporochepe Mpu H3MEHEHUH
rpaauenTa nokasaress npenowienus ot dn/dh = -3-10° M o dn/dh = -6-10% M
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1. Ymenbmmresa B 2 paza 2. YBenuuutcs B 2 pa3a3.YMeHpmutTes B 4 pasa
4. YBenuuurcs B 4 paza

16. OmnpenenuTh YKBUBAICHTHBIH paanyc 3eMId [Uis TPOrochepsl ¢ TPaueHTOM ITOKa3aTes
npenomnenns dn/dh = - 4.10° m™ .

2. 1. Rop/2 2.3Rp/4 3. 4R, /3 4. 3Ro/2
Kaxkoi#t u3 mydeid, mpuBEICHHBIX HAa PUCYHKE, COOTBETCTBYET KPUTHYECKOH TpomochepHoi
pedpakuuu
1
2
O ’
1. Ilepsiit

2. BropouTperuit

18. YUeMm BbI3BaHBl 3aMHUpPAHUs CHUTHAJIOB B JIMHUAX PAIUOCBSI3U C TPONOCHEPHBIM
paccestHueM
1. TlornomeHueM paguoBoOJIH B Tporochepe
2. Pedpakuumeii pagnoBoH B Tporochepe
3. ®nyKTyausMi HEOJHOPOJHOCTEH Tponocgepsl
4. Wnrepdepenuueit mpsiMoit 1 OTpaskeHHON OT 3eMII PaIHOBOHBI

19. Bo3MmoskeH Ji BOJTHOBOH Tmporiecce B cpene, rae e< 0
1. Bosmoxen2.HeBo3moxkeH

20. Kak wu3MeHUTCS COOCTBEHHas 4YacTOTa HWOHH3AIMH JJIEKTPOHHOTO Tasa, eclu
KOHIIEHTPAITUS YJICKTPOHOB B HEM YBEITUYHTCS B 4 pasa
1. VBenmuwutcs B 4 paza2 .YBenuuutcs B 2 paza 3. YMeHbIIMUTCA B 2 pa3a
4YmeHbuTcs B 4 paza

21. Kak W3MEHHTCS BBICOTA TOYKU OTPAKECHUS B MOHOC(HEPE MPU YMEHBIICHUH YaCTOTHI
PaZIOBOJIHBI
1. VBenuuurca?. YMEHbIIUTCA 3. OcraHercsa HEU3MEHHOMN

22. OnpenenuTs KPUTHUECKYIO YaCTOTY JUTSl BEPTHKAIBLHO MaIaoIel Ha HOHOC(Epy BOJIHBL.
MaxkcumanbHas 3J1eKTpoHHast KOHIEeHEeHTpauusINmax = 5 10° on/em®
1. Mru2.40MI'u 3. 80 MI'm 4. 30 MI'a
23. OnpenenuTh KPUTHUECKYIO YacTOTY JUTS PalMOBOJIHEI, MTAIa0IIe Ha HOHOC(EPY MO
yIJIOM 60°. MakcumanbHast JJIEKTPOHHAsT KOHIEHEHTpausINmax = 5- 10° o/em®
20Mrnp 2. 40MIm .3.80MI'm. 4. 30 MIn

MeTtoauyeckue MaTepuaJbl, ONpeae/sonye npoueaypy ouenku 3Hannii (CoopHuk
TeCTOBBIX 32/1a4 10 U3y4YaeMbIM TeMaM, coaep:xkammid oT 80 10 100 TecTOB HA KAKAYIO
TeMy) NpuBeeH B 11.12 pado4eil nporpaMMbl 1 HAXOAMTCS B JIEKTPOHHOI OMOInoTeKe
TYCYPa.

Pesxxum nocryma: http://edu.tusur.ru/training/publications/3714
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Tem

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

4. TeMbI cCaMOCTOATEJIbHOI Pa00THI CTYACHTOB

4.1. larerpanpHbie U qudQepeHimanbHple YpaBHEHHS dJIEKTPOMarHeTu3ma
4.2. OCHOBHBIE TEOPEMBI U TPUHLIUIIBI B TEOPUH TAPMOHUYECKUX TTOJIEH
4.3. Tlnockue 3IeKTPOMarHUTHHIE BOJHBI B HEOTPAHUUEHHBIX Cpefax

4.4. I'panuuHble 3a7]a41 3JIEKTPOAUHAMUKU

4.5. DneKTpoMarHuTHbIE BOJIHBI B HAIPABJISIOUINX CUCTEMAX

4.6. MznydyeHue 3J1eKTPOMAarHUTHBIX BOJIH. DJIEMEHTAPHBIE U3JIydaTe TN
4.7.9nexTpoMarHuTHHIE KoeOaHus B 00BbEMHBIX pe30HATOpax

4.8. PacripocTpaHeHue 3J€KTPOMAarHUTHBIX BOJIH BOJIM3H MOBEPXHOCTH 3E€MJIH.
4.9. PactipocTpaHeHme 3J€KTPOMAarHUTHBIX BOJIH BOJIHM3U MOBEPXHOCTH 3E€MIIH.
4.10. OcobeHHOCTH pacIpOCTPAHEHUs PAAMOBOJIH PA3IMYHBIX AHANA30HOB

5. Tembl J1aOopaTOPHBIX padoT

1. Uccnenosanue nunuii nepegaun CBY nuanaszona.

2. UccnenoBanue napaMeTpoB 0OBEMHOIO pe30HATOPA MPSAMOYTOJILHOTO CEUEHHUS .
3. UccnenoBanue BIUSAHUS 3eMIIM HA U3ITyYCHHUE QaHTEHH .

4. VccnenoBaHue OTpasKeHHsI 3JIEKTPOMAarHUTHBIX OT IPaHMIIBI pa3zienia IByX Cpel.

6. Jx3aMeHallHOHHBIE BONIPOCHI
a: Uurerpanbubie u 1uddepeHnnaibHbie ypaBHEeHUs )1eKTPOMarHeTusma

OrnpeneneHue 3IeKTPOMArHUTHOTO TTOJIS

BekTopsbl 351eKTpUUecKOro noJs

BexkTopbl MarHUTHOTO MOJIS

3akon OMma B nuddepenunanbHon hopme.

[Tonublii TOK

Knaccudukanus cpen, MarepualibHbIe YpaBHEHUS

VYpasaenust Makceinia B tuddepeHInaibHoi 1 HHTErpanbHOl popmax

[TepBoe ypaBHeHre MakcBeia: MOJHBIA TOK 1 MArHUTHOE TOJIE

Bropoe ypaBHenne Makcpesuia: O000IEHHBIHN 3aKOH 3JIEKTPOMArHUTHOW MHAYKIHH
. Tpetbe ypaBHeHHEe MakcBesuia: DIeKTPUIECKOE TOJIe U 3aPsi/IbI

. HUerBeproe ypaBHeHue Makcseinna: HenpepsIBHOCTE TuHUN BekTOpa B

. 'pann4HbIe YCIOBUSA JUIs 3€KTPOMArHuTHOTO 1osis. HopManbHble U TAHTE€HIMAJIbHbIE

COCTaBJIAOIINEC BEKTOPOB ITOJIA.

1.13.
1.14.
1.15.
1.16.
1.17.
1.18.
1.19.
1.20.
1.21.
1.22.

1.23
1.24
1.25

['panunuHbIe yCTIOBUS ISl HOPMAJIbHBIX COCTABJISIONINX AJIEKTPUUECKOTO OIS
['pannuHbIe ycnoBuUs 1Sl HOPMAJIbHBIX COCTABJISIOIIMX MAarHUTHOTO MOJIS
['pannuHbIe yCTIOBUS JUTsl TAHTCHIIMABHBIX COCTABIISIONIMX MarHUTHOTO TIOJIS
['pannuHbIe yCIOBUS ISl TAHTEHIIMAJIBHBIX COCTABIISIOIINX IEKTPUUYECKOTO MOJIs
MoHoxpomMaTH4EeCKHE TIOJISI, METO KOMIUIEKCHBIX aMIUIATY]I .

VYpaBHenust MakcBenia Jijisl rapMOHUYecKUX Kojebanuii. KomriekcHble MPOHUIIAeMOCTH.
Jlemma JlopeHna.

[IpuHIUIT TIEpEeCTaHOBOYHOW IBOVCTBEHHOCTH.

DHeprus AIEKTPOMAarHUTHOTO TOJIS

3akoH J[xoyinsi[JIeHna u nmpeBpaileHue SHEPTUr

.YpaBHeHue Oananca S3HEPrUH JUIs 3JEKTPOMarHuTHOro noJjsi. Bexrop IlolinTuHra.
. JIBMKeHUEe SHEPTUU B 3JIEKTPOMArHUTHOM I10J1€

. CpenHuii 6anaHC SHEPTUH B CIIydae TapMOHUYECKUX KOJIeOaHMIA.

3. Il1ocKkHe 3JIeKTPOMATHUTHBIE BOJIHBI B Pa3JIHYHBIX Cpefax

4.1.

VYpasuenue ['enpmronsia ais cpeast 6e3 nmoteps. Ero pemenus. BomroBoe yucio u

BOJIHOBOU BEKTOP. PPOHT BOJIHBI.
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4.2. YpaBHeHus MakcBesuia i IJI0OCKON OJTHOPOJIHOM BOJIHBL. B3anMHas opueHTanus BEKTOpPOB
HIOJIS1 U BOJIHOBOT'O BEKTOpPA B cpezie 6e3 notepb. BoaHoBoE conpoTuBieHue.

4.3. Ilonspusanus mIOCKOHU 31EKTPOMArHUTHOM BOJIHBI.

4.4. DnexTpoMarHuTHbIE BOJIHBI B cpeaax ¢ norepsimMu. Koadduiumenr 3aryxanus.

4.5. BosiHOBOE 4KCIIO B MOIVIOIIAIONIUX cpefax. BoaHbl B quanekTpuke. BoiHbl B IPOBOJHUKE.
[ToBepxHOCTHBIN YD DEKT.

4.6. PacipocTpaHeHH€e 3JEKTPOMAarHUTHBIX BOJIH B TUPOTPOIHBIX cpenax. TeH30pbl
JUBJIEKTPUYECKON M MarHUTHOW ITPOHNULIAEMOCTH aHU30TPOITHON CPEJBI.

5. I'pann4HbIe 321a4H 3JIEKTPOAMHAMMKH

5.1. HopmanbHOE najieHne miI0CKOM BOJIHBI HA TpaHUIly ABYX cpell. Dopmyiibl Dpenerns.

5.2. HakyioHHOE najieHre IUI0CKOM BOJIHBI HA TpaHuIly ABYX cped. 3akoHbl CHemuinyca @opMyiibl
®penens. Yron bprocrepa.

5.3.51BieHME OJIHOTO BHYTPEHHETO OTPAXKEHUS U €ro NpuMeHeHrne. HeoqHopoiHbIE MI0CKHE
BOJIHBI.

5.4. [lagenue na0CKON IEKTPOMArHUTHON BOJIHBI HAa JUAJIEKTPUUECKOE MOTYIIPOCTPAHCTBO C
norepsMu.. [IpuOnamrkeHHble rpaHuyuHble ycioBus JIeoHTOBHYA.

6. DJIeKTPOMarHUTHbIE BOJIHBI B HANPABJIAIOLIUX CHCTEMAX

6.1. [lonsTHE O HANPABIAIOUIMX CUCTEMAX. Y CJIOBHUS PACIIPOCTPAHEHUS DIEKTPOMATHUTHBIX
BOJIH B HAaIIPaBJIAIOIIUX cucTeMax. Kputnueckas yactora, UyIMHA BOJIHBI B JIMHUU NIEPEJauH,
(ba3oBast CKOPOCTb.

6.2. CBs13b MEXAY IPOAOIbHBIMU U MONEPEUHBIMU COCTABIISAIOIIMMU TOJIS1 B OJTHOPOJIHOMN
HaIPAaBJAOLIEN CUCTEME

6.3. Kitaccudukanus HarrpaBJii€MbIX BOJIH.

6.4.1IpssMoyroJyibHBIN METaUIMUECKUI BOJIHOBOJ. BoisiHbl THINA E, UX XapaKTepucTUKU U

CTPYKTYypa HoJIs.
6.5. [IpssMoyroIpHBIA METAITIMYECKH BOTHOBOA. BonHbl THma H, ux XapakTepucTuku u

CTPYKTYypa HoJIs.

6.6. OcHOBHas BOJIHA MPAMOYTOJIBHOTO BOJIHOBO/IA, €€ XapaKTEPUCTUKH, CTPYKTYypa MOJIs U
TOKOB. MOIIIHOCTB, IEPEHOCHUMAasi OCHOBHOM BOJIHOM 4epe3 MONEepeyHOe CEUEHUE BOJHOBO/IA.
6.7. Kpyribie BOTHOBO/1bI. BOJIHA OCHOBHOTO THIIA U €€ XapaKTEPUCTUKH.

6.8. BoimHoBoie! ¢ BoamHamu tuma T. KoakcHaapHBIH U TOJIOCKOBBIN BOJIHOBOIEI.

7. DN1eKTPOMArHUTHBIE KOJ1e0aHUSA B 00bEeMHBIX PE30HATOPAX

7.1. Hakomenue Hepruu B 00beme. Pe3oHaTop u Hampaisiromias CTpykTypa

7.2. Pe3oHaHCHas 4acTOTa U JOOPOTHOCTH OOBEMHBIX PE30HATOPOB

8. U3nyueHne 3J1eKTPOMATHUTHBIX BOJIH. DJIeMEHTapHbIe U3J1yYaTeu

8.1. YpaBuenust MakcBeria st 0051acTH, coepkaiieil ICTOYHUKU. HeoqHOpoJHbIE BOIHOBBIE
ypaBHEHUS

8.2.21eKTpoIMHAMUYECKUE TTOTEHIMAIIbI. Perienre ypaBHeHUI 1S 3JIEKTPOAMHAMUYECKUX
MOTEHLINAJIOB.

8.3. DneMeHTapHBIN ANEKTPUUYECKUI U3TydaTelb

8.4. UccnenoBanue mosis snekrpudeckoro aumnois. [lone B OmuxHeln 30He

8.5. UccnenoBanue nous anexkrpuyeckoro agunois. [lone B nanpHel 30He

8.6. DnemMeHTapHbI MarHUTHBIN U31y4aTeib

9. Iu¢pakums 31eKTPOMATHUTHBIX BOJIH

9.1. IlousTHe siBNCHUS qUQPAKIIUHN SITEKTPOMAarHUTHBIX BOJH. [Ipubmmkenue [roiirenca-
Kupxroda B onucanuu siBinenus audpaxiaun. 3oHb1 OpeHerns.

9.2. O6nacTh NpPOCTPAHCTBA, CYLIECTBEHHASI IPU PACIPOCTPAHEHUHU PATUOBOIIH.

10. PacnpocTpaHeHnne 3JIEKTPOMArHUTHBIX BOJIH BOJIM3H NMOBEPXHOCTH 3eMJIH

10.1. Knaccudukarus moaeneit paaiuoTpacc HaJl 3eMHOW MOBEPXHOCTHIO.

10.2. TTone u3my4arens, MOJHATOrO HaJ IMIIOCKOU MOBepXHOCTHIO. HTEpdepeHrmonnas
dbopmyna u popmyna BBenenckoro.
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10.3. Yder chepuunocTy 3eMITU IPU PACTIPOCTPAHEHUH PAJHOBOJIH B 30HE OCBEIICHHOCTH.
[IpuBeneHHbIE BHICOTHI.

10.4. PaccestHue paavoBOJIH LIEPOXOBAaThIMU MTOBEpXHOCTAMU. Kputepuii Panes.

10.5. CtpykTypa 1o u3y4yeHus: BEpTUKAIBHOTO AUIIOJS IPU HU3KO PACIOI0KEHHBIX
AQHTEHHAX.

10.6. Pacuet BepTUKaJIBHOW COCTABJISIOLIEH TOJISI IPU HU3KO PACIIOIOKEHHBIX AHTCHHAX.
®opmyna Ulynelikuna-Ban-nep-Ilomns.

10.7. PacnpocTpaneHue paJuoBOJIH MPU HU3KO PACIOIOKEHHBIX aHTeHHAX HaJl HEOIHOPOAHON
Tpaccoii. beperopas pedpaxiusi.

11. TponocdepHoe u noHOC(PepHOE PACIPOCTPAHEHHE PATUOBOJIH

11.1. CocraB u s5eKTpryecKre napameTpsl Tponocgepsl. MHaeke nperomMieHus

11.2. PacpocTpaHeHue BOJIH B IJIaBHO-HEOAHOPOIHOMU cpejie. SBieHue pedpakiuu.
OKBHUBaJICHTHBIN panuyc 3emuu. Buabl TponochepHoii peppakuunu.

11.3. Ctpoenue nonochepsl. Puzndeckue NpUIUHBI 00pa3oBaHus B HOHOC(hepe
MOHU3HUPOBAHHBIX CIOEB. DIEKTPUIECKHE TapaMeTpbl HOHOChEPHI.

11.4. OrpaxxeHue u mpeioMJICHUE PaIMOBOIH B HOHOC(hEpe.

12. OcoGeHHOCTH pacpPOCTPAHEHHS PAMOBOJIH PAa3THYHBIX 1UANA30HOB

12.1. OcoGEeHHOCTH pacPOCTPAHCHHS CBEPXIJTMHHBIX U JJIMHHBIX BOJIH.

12.2. OcoOeHHOCTH PacIPOCTPAHCHHSI CPETHUX BOJIH.

12.3. OcoGEHHOCTH pacPOCTPAHCHHS KOPOTKHUX BOJIH.

12.4. PacnpocTpaHeHue yabTpaKOPOTKUX BOJIH.

12.5.1llymbl 1 momexu paguonpuemy. Knaccudukamus u xapakTepUCTUKHA UCTOYHUKOB
BHEIITHUX TTOMEX.

4. METOAUYECKHUE MATEPHUAJIbI

Jlnsa oOecnedeHus mporecca OOy4eHHMsS W pelleHHs 3a1ad OOy4eHHS HCIOIB3YIOTCS
CIEAYIOLIME MaTEPHUAIIbL:
— METOAMYECKHE MaTepHalibl, ONPEIEISIOIMEe MPOLEIypbl OLICHUBAHUSA 3HAHUM, YMEHHI,
HAaBHIKOB W (WJIM) ONBITA JEATEIBHOCTH, XapaKTEPHU3YIOUIUX JTambl (OpPMHUPOBAHUS
KOMIIETEHIINH, B COCTaBE:

12. YYEBHO-METOOUYECKOE U UH®POPMALIMOHHOE OBECINEYEHUE

OUNCUUTMIIUHDI:

3.1.0cHoBHasi IMTEPATYpa
1. Bb.M. IletpoB DneKkTpoauHaMHUKa M PACIIPOCTPAHEHUE PAAMOBOJH: YUEOHUK IS
BYy30B.- M.: Topstuast munus- Tenekom, 2007.-558 ¢. (100)
2. JLLA.bokoB, B.A. 3amotpunckuii, A.E. Mannens DneKkTpoAuHAMUKAa |

pacmpocTpaHeHHe paauoBoiH: Y4. mocobue.. - Tomck: TYCVYP, 2013. - 410c. — Pexxum
noctyna: http://edu.tusur.ru/training/publications/3289

3.2. JlonoiHUTE/IbHAS JIUTEPATYPa
3. JIumenos 0. B. TexaudeckasdneKkTpoAuHaMuKa : Y 4ebHoe mocodue it By30B /
IO. B. Ilumenos, B. U. Boneman, A. JI. Mypasnos ; pex. 0. B. ITumenos. - M. : Paguo n
cBs3b, 2002. - 536 ¢. (23)
4. @anbkoBckuit O.U. TexHuueckasdNneKTpoJWHAMUKA [DIEKTPOHHBIM pecypc]
Yuebnuk ansa By30oB. — CII0. MznmatenscBo «Jlamby, 2009. -432 c. — Pexxum pocrymna:
http://e.lanbook.com/view/book/403

3.3. O6s3aTeIbHbIE Y4eOHO-METOUYECKHENOCOOUS M0 MPAKTHYECKHM 3aHATHSAM,

JIa0OPaTOPHBIM PadOTAM U CAMOCTOATEJIbHOM padoTe CTYAeHTOB

1. bokog JI., Mannens A. E., lllanruna JI., Cokxonosa XK. D1eKTpoMarHUTHBIE TTOJISI
u BoiHbl: COOpHHK 3alad W YOPaXHEHWH Mg CTYACHTOB, OOydYaloOIIUXCs IO
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http://lib.tusur.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/view/book/403/

HaIpaBJICHUSM IIOTOTOBKH 6akanaBpoB 11.03.02 (210700.62)
«H)OKOMMYHUKAIIMOHHBIE TEXHOJOTUM U cucTteMbl cBs3u», 11.03.01 (210400.62)
«Pagnorexnukay u cnenuaibHoctd 11.05.01 (210601.65) «PannosnekTpoHHbIE CUCTEMBbI
1 KOMIUIEKChD [ DnekTponHsiil pecypc] — Tomck: TYCYP: 2014. — 185 c.

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

2. Mangens A. E., Cokonosa XK. M., [llanruna JI. © DnexkrpoMarHUTHBIE MOJIS U
BoJIHBI: COOPHMK TECTOBBIX 33j1a4 U BompocoB — 2013. 375 c.

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

3. Uccnenoanue nunuii nepenaun CBY nuanazona: PykoBoJCTBO K 1a00paTOpHOIA
pabote st 6akanmaBpoB HampapiieHnid moarotoBku 210700.62 «MHDOKOMMYHHUKAITMOHHBIC
TEXHOJIOTHH U CUCTEMBI CBsi3u», 210400.62 «PaguoTexHuKay, CelHaIUCTOB HAMPABIICHUS
noarotoBku 210601.65 «PanuosiekTpoHHbIE cucTeMbl 1 KoMiieKeb» / Cokomosa XK. M.,
Mangens A. E., ®areeB A. B., Hukudopos A. H. —2013. 24 c.

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

4. UccnenoBanue mapameTpoB 0OBEMHOTO pe30HATOPA MPSMOYTOJIBHOTO CEYCHHS
[OnexkTponHbIil  pecypc]: PykoBoactBo k jabopaTopHoit pabore uisi  OakanaBpoB
HanpasieHuit moarotoBku 210700.62 «MHPOKOMMYHHUKAIMOHHBIE TEXHOJIOTHH U CHCTEMBI
ceszuy, 210400.62 «PaanorexHuka», M CICHUAIMCTOB HAMPABJICHUS MMOJTOTOBKH
210601.65 «PaguosnekTpoHHbIe cucTeMbl B KoMmIuiekeb» / Cokonoa XK. M., Mannens A.
E., ®areeB A. B., Hukudopor A. H. —2013. 30 c.

Pexxum nmoctyna: http://edu.tusur.ru/training/publications/3656

5. HccnenoBanue BiausiHUA 3€MJIM Ha U3JIyYEHHE aHTEHH [DJEKTPOHHBIN pecypc]:
PykoBoacTBO K nabopaTopHOI paborens OakanaBpoB HaIpaBJICHUN
noarotoBku:210700.62 «MHDOKOMMYHUKAIIMOHHBIE TEXHOJOTUU U CHUCTEMBI CBS3UY;
210400.62 «PaguorexHuKa», CHELUAINCTOB HampaBieHus noarotoBku; 210601.65
«PaanosnexkTpoHHbIie cucTeMbl U KoMmIuieKchly / CokonoBa XK. M., @areeB A. B., Manjaens
A. E., Hukudopor A. H. —2013. 15 c.

Pesxxum noctyna: http://edu.tusur.ru/training/publications/3650

6. HccnenoBanue oTpakeHUsS SIEKTPOMArHUTHBIX OT TpaHUIBl pasjienia JIBYX
cpen[DnexTpoHHbId pecypc]: PykoBomcTBo Kk sabopaTopHOil pabore ansi OakanaBpoB
HanpasyeHui noarotosku 210700.62 «MH)OKOMMYHHKAIIMOHHBIE TEXHOJIOTHU U CUCTEMBI
cBs3m», 210400.62 «PaguoTexHUKa», CIEHUAIUCTOB HanpaBieHus noarotosku 210601.65
«Pannosnexkrponnsle cucteMbl U komriekebl» / Ky I'. T'., Mangens A. E., Hukudopos
A.H.-2013.17c.

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

7. DNeKTpoANHAMUKA W PaclIpOCTPAHEHHE pPaJAMOBOJIH [DJIEKTPOHHBIN pecypc]:
Y4yeOHO-MeTOAMYECKOE TTOCOOMEe MO OpraHU3aIMi CaMOCTOSITEIbHOW padOThl CTYIEHTOB
HanpaBneHus: noaroroBku 210400.62 — «Pagnorexnuka» / Mangens A. E., [llapanrosud
C.H.— Tomck: TYCVYP, 2014. — 51 c.

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