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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYAA [TPOI'PAMMA JIUCHUITVIMHD
JIEKTPOMATHHUTHBIE MOJISl ¥ BOJIHBI

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: OnTuyecKue CUCTeMbl U CETH CBSI3U

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 3

Cemectp: 5, 6

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 5 cemecTp 6 cemectp Bcero Enunuiet
1 | Jlekuun 10 10 4acoB
2 |I[IpakTrueckue 3aHATHS 6 6 4acoB
3 | JlaGopaTopHbie pabOTHI 4 4 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 10 10 20 4acoB
5 | CamocTtosiTensHas pabora 51 100 151 4acoB
6 | Bcero (6e3 ax3aMeHa) 61 110 171 4acoB
7 | IloaroroBka M cmada dK3aMeHa 9 9 JacoB
8 | OOmmas TpyI0eMKOCTb 61 119 180 9acoB
5.0 3.E.

KontponbsHbie paboThl: 6 cemectp - 2
Dx3aMmeH: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokos Ne 9 oT « 24 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 rona, paccmorpeHa u ono0pena Ha 3acenanuu kadenpsr CBUUKP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
npodeccop kad. CBUuKP A. E. Mangens

3aBenyronmii o0ecnieunBaromeii kad.
CBYuKP C. H. llapanroBuu

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

CBYuKP C. H. Illapanrosuu
OKCIIepTHI:

JlouieHT Kadeapsl CBepXBbICOKOYA-
CTOTHOW M KBaHTOBOM pPaJUOTEXHUKHU
(CBYuKP) A. IO. ITonikoB

3aBenyrouuii kadeapoi CBEpXBBICO-
KOYaCTOTHOM M KBaHTOBOM paJiOTEX-
nuku (CBUuKP) C. H. [llapanroBuu
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenpro mpenogaBaHUsl TUCHUIUIUHBI «JIEKTPOMArHUTHBIC TIOJSI U BOJIHBD) SIBIISIETCS OCBOCHHE
CTYJICHTAaMHU OCHOB T€OPUHU IJIEKTPOMATHUTHOTO TOJIS; U3ydeHUE 0COOEHHOCTEH CTPYKTYPHI dJIEKTpOMar-
HUTHBIX BOJIH, PaCIPOCTPAHSIOMIUXCS B PA3TUYHBIX CPElax U HAMPABILIIONIUX CHCTeMaX; TCHICHIINHA pas3-
BUTHUS UHPOKOMMYHUKAIIMOHHBIX TEXHOJIOTHI U CUCTEM CBSI3H, CBSI3AHHBIX C AJIEKTPOMATHUTHBIM TOJIEM.

1.2. 3amaum AMCHMIIIMHBI

— OCHOBHBIMH 3aJla4aMU M3YYCHHS JAMCIHILINHBI SBIISIOTCS (POPMHUPOBAHUE Y CTYJICHTOB 3Ha-
HUH, HABBIKOB ¥ YMEHUH, MMO3BOJISIOIINX MTPOBOIUTE CAMOCTOSATEIBHBIN aHATN3 JICKTPOMArHUTHBIX MPO-
IIECCOB, MPOUCXOIANINX B PA3IMUHBIX Cpeax, COOMpPaTh M aHAIM3UPOBaTh HH(POpMALHIO Tt (hopMHpO-
BaHUs UCXOMHBIX JAHHBIX JJIsl POCKTHPOBAHUS CPEJCTB U CETEH CBSA3M M MX AJIEMEHTOB HAa OCHOBE JJICK-
TPOMArHUTHBIX SBJICHUIA.

— IIpuoOpereHHbIe CTyICHTAMH 3HAHUS U HABBIKA HEOOXOMUMBI KaK JIJISl OCYIIIECTBIICHUS TTOUC-
Ka ¥ aHaJM3a WHGOPMAIUU B 00JIaCTH IJICKTPOANHAMUKH, IPU MPOCKTHPOBAHUH CPEJICTB U CETEH CBS3H,
TaK U JUIsl TPaMOTHOM DKCILTyaTalliy TeJICKOMMYHUKAIIMOHHOW amiaparyphl.

2. MecTo nucuumiuebl B cTpykrype OIIOII
Jucuumuinza «OnekTpoMaruuTHsle o u BosHb» (b1.B.O/1.2) otHOoCcuTCA K 010Ky 1 (BapuaTus-
Hasl 4acTh).
[TpeamecTBYOIKUMU AUCHUILIMHAMY, (POPMUPYIOIIMMHU HavyajlbHbIEC 3HAHM, ABIAIOTCA: Marema-
TUYEeCKUH aHaim3, Ou3nkKa.
[Tocnenyromumy JUCHMIUIMHAMY ABIAOTCA: ONTHYECKME Hanpasisolue cpelsl, Onrtudyeckue
1M pOBbIE TEIEKOMMYHHUKAIIMOHHBIE CUCTEMBI, Pa3paboTka yCTpONUCTB AJIsl CUCTEM CBSI3H.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— IIK-7 roTOBHOCTBIO K U3YYEHHUIO HAYYHO-TEXHUUECKOM HH(pOpMALIUU, OTE€YECTBEHHOIO U 3apy-
0€XXHOTO0 OMbITa 10 TEMATUKE MPOEKTA;

— IIK-8 ymenueMm coOupare U aHaJIM3UPOBaTh HMHGpOpMaIMIO sl (GOPMUPOBAHUS HCXOIHBIX
JAHHBIX JUJIS IPOEKTUPOBAHUS CPEACTB U CETEH CBSA3U U MX DJIEMEHTOB;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICS TOJKEH:

—  3HATh TEHICHLUH Pa3BUTHUS B 001aCTH MH()OKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH U CUCTEM CBSI-
31; OCHOBHBIE IOHSTHS JIEKTPOJUHAMMKH; OCHOBHBIE YPaBHEHHS, ONUCBIBAIOIINE 3JIEKTPOMATHUTHOE
10JI€ ¥ HEPreTUYECKUE COOTHOILIEHHS B HEM; METOJUKH cOopa M aHaIn3a UH(OpPMALUU Ul IPOEKTUPO-
BaHUS CPEJCTB U CETEH CBA3U U MX JIEMEHTOB Ha OCHOBE AIEKTPOMArHUTHBIX SBJICHUI.

—  YMeThb [IPOBOJUTH aHAJIU3 TEXHUYECKONW MH(POPMALIMU B paMKaX TEMATHUKU IIPOEKTOB, CBSA3aH-
HBIX C DJICKTPOMAarHUTHBIMU SIBIICHUSIMU; OCYIIECTBIIATh OUCK M aHAIU3 MH(pOpMAlUU B 00JaCTH dJIeK-
TPOAMHAMMKH, NPEICTABICHHON B Pa3IMYHbIX OTEYECTBEHHBIX U 3apyOSKHBIX UCTOUHUKAX Ul IPOEKTHU-
POBaHHUS CPEJICTB U CETEN CBA3H.

—  BJAJIeTh HaBbIKAMU PAa0OThI C TEXHUYECKOH NOKYMEHTAIUEH, B TOM 4YHUCIIe, IPH MOMCKE UH-
(opMaLuu B OTEUECTBEHHBIX U 3apyOEKHBIX HCTOYHUKAX, CBA3aHHOMN C 3JIEKTPOMAarHUTHBIMH SIBICHUSMU;
HaBBIKAMHU PACYETOB AJIEKTPOMATHUTHBIX TOJIEH M BOJH, HEOOXOIUMBIX MPH aHAIM3€ WH-POPMAILIUH JUIS
IPOEKTUPOBAHUS CPE/ICTB U CETEH CBA3M U UX 3JIEMEHTOB.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUHUIUINHBI cocTaBisieT 5.0 3aUeTHBIX €IMHMILIbI U IIPeCcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunpl yueOHOM AesTenbHOCTH Bcero uacos CemecTpsl
5 cemectp 6 cemecTp
AynuTopHble 3aHATUSA (BCETO) 20 10 10
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Jlexknnn 10 10

[IpakTueckue 3aHATHS 6 6
JlaGopatopHble pabOThI 4 4
CamocrositenbHas paboTa (Bcero) 151 51 100
CamocTosiTenbHOE U3yueHne TeM (BOIPOCOB) 35 35

TEOPETUYECKOI YacTu Kypca

BrInonHeHne KOHTPOJIBHBIX paboT 116 16 100
Bcero (0e3 ax3ameHa) 171 61 110
IToaroroBka u caada dK3aMeHa 9 9
OO6miast Tpy1I0€MKOCTb, 4 180 61 119
3auetHble EanHunml 5.0

5. ConepsxaHue TUCHUTLIMHBI

5.1. Pa3znesnsl JuCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIABI 3aHATUH

= | = | 2% EE
2 o o 5} = 5
= jan} () O C% 2 (0] s
o < < < »;1 < >\ ()
Ha3Banus paznenoB AUCHUIIIMHBI i ® =Y o, o 2 &5
= = g = 82 =
e, < < o 9 e =
= = O m & _8 e
5 cemecTp
1 OcHOBHBIE ypaBHEHUS IEKTPOMArHUT- 2 0 0 8 10 |IIK-7, IIK-8
HOTO I0JIsA
2 DHeprusi U MOIHOCTb JIEKTPOMarHuT- 1 0 0 4 5 [K-7, 11IK-8
HOTO IOJIsA
3 OCHOBHBIE TEOPEMBI U IPUHIIMIIBI B 1 0 0 4 5 ITK-7, TIK-8
TEOPUU TAPMOHUYECKUX TOJIEH
4 TInockue 3eKTPOMarHUTHBIE BOJIHBI B 2 0 0 8 10 |IIK-7, IIK-8
OJTHOPOIHBIX Cpeliax
5 OtpaxeHue U NpeJoMIIEHUE MII0OCKUX 1 0 0 8 9 [K-7, T1IK-8
BOJIH Ha TpaHUIle pa3zena AByX cpell
6 V3nyueHue aIeKTpOMarHUTHBIX BOJTH. 1 0 0 8 9 [TK-7, TIK-8
DneMeHTapHbIe U3Ty4yaTeln
7 DnexTpOMarHuTHBIE BOJIHBI B HAIPaB- 1 0 0 8 9 [K-7, TIK-8
JSOIIMX CUCTEMAX
8 DreKTpOMarHuTHHIC KOJICOaHUs B 1 0 0 3 4 [TK-7, TIK-8
00BEMHBIX PE30HATOPAX
Hroro 3a cemectp 10 0 0 51 61
6 cemecTp
9 IloaroroBka K 3K3aMeHY 0 6 4 100 110 |IIK-7, ITIK-8
Hroro 3a cemectp 0 6 100 110
Hroro 10 6 151 171
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

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

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

5 cemecTp

1 OcHOBHBIE ypaBHEHUS
QJICKTPOMArHuTHOT'O I10JIA

[Ipenmet u conepkanue kypca. OCHOBHbBIE YpaBHEHUS
3JIEKTPOMArHUTHOTO TMOJs — ypaBHEeHUs: MakcBea.
MartepuanbHble ypaBHEHHS U KilaccuUKalus Cpe.
YpaBHEHME HENTPEPHIBHOCTH U 3aKOH COXPAHEHHUS 3a-
pana. CtopoHHue uctTouHuku. [lonHas cucrema ypas-
HEeHUI Mak-cBeia ¢ y4eToOM CTOPOHHUX UCTOYHUKOB.
[Tons Ha rpanunax pasnena cped. ['paHudyHbIE yCIT0-
BUSI 17151 BEKTOPOB 3JIEKTPOMArHUTHOTO NoJist. ['panuy-
HBIE YCJIOBUS HAa TOBEPXHOCTH U€ATIbHOTO MPOBOJ-
Huka. Knaccudukamus 3MeKTpOMarHuTHBIX TIOJIECH 1Mo
WX 3aBHCUMOCTH OT BpeMEHU. ['apMOHNUYecKne KoJie-
Oanus. YpaBHeHUs: MakcBemia j1si TapMOHUYECKHIX
konebanuii. KoMIiekCHbIe aMITUTY/IbI TIOJICH.
KomuiekcHbie quanekTpuueckas U MarHUTHasi IPOHU-
LIaEMOCTH CpENBI.

[\

Hroro

IIK-7, TIK-

2 DHeprus U MOUTHOCTh
AIIEKTPOMArHUTHOTO TIOJISI

3akoH Jlxxoynsa-Jlenna B quddepenunansHoit popme.
YpaBHeHwust OanaHca sl MTHOBCHHBIX 3HAYCHHIMA
MomHocTH. Bekrop [loiinTunra. Cpennue 3a nepuon
3HAUEHUS SHEPTETUYECKUX XapAKTECPUCTUK TapMOHH-
YECKOr0 3JIEKTPOMAarHuTHOro noJist. . CKopocTh nepe-
HOCA YHEPTHUH JICKTPOMArHUTHBIX MOJIEH.

Htoro

TK-7, TTK-

3 OCHOBHBIE TEOPEMBI U
IIPUHIHNIIEI B TEOPUU
FapMOHUYECKUX TOJICH

MarauTHbI€ TOKH U 3apsiibl. YpaBHEHUS MakcBeiuia ¢
Y4€TOM Mar-HUTHBIX TOKOB U 3apsaoB. [Ipunuun
MepEeCTaHOBOYHOM TBOMCTBEHHO-CTH YPAaBHEHU
Makcgenna. Teopema €IMHCTBEHHOCTH JJIsI BHYTPEH-
HEW W BHEIIHEW 3a71a4 3JIEKTPOAUHUHAMUKH. [TpuH-
LIUI SKBUBAJIEHTHO-CTU. JIemma Jlopenua. Teopema
B3aUMHOCTH

Hroro

IIK-7, TIK-

4 TInockue
AJIEKTPOMAarHUTHBIC
BOJIHBI B OTHOPOJIHBIX
cpenax

BonHoBoOI XapakTep nepeMeHHOI0 AIEKTPOMarHuTHO-
ro nojus. YpaBHenus ['enpMromnbia. [lnockue BosHbI 1
UX XapaKTepUCTUKHU. BOTHOBOE UKCI0 U BOJTHOBOU
BeKTOp. OpOHT BOIHBI. B3auMHas opreHTanusi BEKTO-
POB TOJIS ¥ BOTHOBOTO BEKTOpa B cpefie 0e3 MoTeph.
BosHoBOE conportusiienue. [omsipuzanms 35eKTpo-
MAarHUTHBIX BOJIH. DJIEKTPO-MarHUTHBIE BOJIHBI B Cpe-
nax c nmorepsimu. KoadummeHT 3aryxanusi.

Htoro

TK-7, TTK-
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5 OTpaxxeHue u
IPEJTOMIIEHUE MIIOCKUX
BOJIH Ha TpaHUIIe pa3jena
JBYX cpen

[TageHue MI0CKOM 3JEKTPOMArHUTHOM BOJIHBI HA Tpa-
HUILy pa3zienia AByX JUdJIEKTpruuecKkux cpel. dopmy-
161 Openens. SIBiIeHne MOTHOTO MPOXOXKACHUS, YTOJ
Bbprocrepa. YcnoBus BO3HUKHOBEHUS TTOJIHOTO OTpa-
KEHHSI OT TPAHMIIBI pas/ieNia ABYX JIUAIEKTPUUIECKUX
Cpell, CTPYKTypa IOoJIsl Ha/l U T0J] TPaHULIEe! pasjena.
OTpaxkeHue OT UeaIbHO MPOBOAALICH MTOBEPXHOCTH,
CTpyKTypa noss. [lagenue miockoi 3JeKTpoMarHuT-
HO BOJIHBI Ha TPaHUILy pazfenia JU3JIeKTpUKa U
MOMJIOMIAIOIIECH CPEJIbI.

Htoro

IIK-7, TIK-

6 Uznyuyenue
JIEKTPOMArHUTHBIX BOJIH.
DneMeHTapHbIe
U3ITy4daTenn

[TocTaHoBka 3a1aun 00 U3Ty4YE€HUHU. YpaBHEHUS
MakcBesuia a5 06JacTH, coepKaiieil CTopoHHUe
ncToyHuku. HeonHopoiHbIE BOIHOBBIE YpaBHEHUS
(ypaBHeHus [lanambepa). BekTopHBIii 1 cKanspHBIH
AJIEKTpOMHAMHUEcKHe MoTeHuansl. HeomqHopoaHsie
BOJIHOBBIE YPAaBHEHUS IS JIEKTPOIMHAMUYECKUX T10-
TEHI[MAJIOB U UX peLIeHUs. 3ana3abIBaouie MoTeH-
LUabl. JIEMEHTApPHBI UCTOYHUK 3JIEKTPOMATrHUTHO-
'O TOJISl U CBOMCTBA BO30YXAaeMol UM cepruyeckont
BOJIHBI. DJIEMEHTAPHBIN IEKTPUUECKUN U3TydaTesb:
CTPYKTYpa MoJisl, JuarpaMmbl HalpaBJIeHHOCTH, CO-
IIPOTUBJICHUE U3ITyUEHUS.

Hroro

TK-7, TIK-

7 DneKTpOMarHuTHBIE
BOJIHBI B HAIIPABJISIFOIIINX
CUCTEMax

[TonsiTue o HanpassOMKX cucteMax. Hanpasiise-
MbI€ 3JIEKTpOMar-HuTHbIE BOIHBI. [locTostHHAsA pac-
npocTpaHeHus, pa3zoBast CKOPOCTh H JUTHHA BOJIHBI B
nuHuu nepenaun. Kputudeckas gactora. Knaccudu-
Kanus HanpasisieMblx BoJH : T, E, u H —Bonnsl. [1ps-
MOYTOJIbHBIN METaIn4eCcKuii BOITHOBOA. Pemenue
JIBYMEPHOTO YpaBHEHHUs [ eTbMrosibIia Jist mpsiMo-
YTOJIbHOTO BOJIHOBOAA. Bonubl Tuna E u thna H, ux
XapaKTePUCTUKU U CTPYKTypa nosist . OCHOBHAs BOJHA
MPSMOYTOJIBHOTO BOJTHOBO/IA, €€ XapaKTEPUCTUKHU U
CTPYKTYypa 1noJjsi. BeiOop mornepedHsix pa3mMepoB Jist
OJTHOBOJIHOBOTO peKkUMa paboThl. PacueT MomHOCTH,
MEPEHOCUMON OCHOBHOM BOJIHOW Y€pe3 MONEPEUHOE
CcedeHHe BOJIHOBOIA.

TK-7, TTK-

8 DneKTpOMarHuTHeIE
KoNebaHus B 00bEMHBIX
pe3oHaTopax

HUroro

O6bemHbIe pe3oHaTopbl. OTpe30K HarpaBIsIoIeH
CTPYKTYpPBbI, OTPAHUYEHHBIH METAITNYECKUMU TOpIIE-
BBIMH MTOBEPXHOCTSIMH, KaK pe30HaToOp. AHaIN3 cO0-
CTBEHHBIX KOJI€OaHU B MOJIBIX pe3oHaTopax. [Ipsmo-
yroJIbHBIE U IIWINHAPUYECKHE pe30oHaTopsl. Onpene-
JIEHUE PEe30HAHCHOMN Yac-TOThI U JOOPOTHOCTH 00bEM-
HBIX pe30HaTOPOB. [IoHATHE 00 OTKPBITHIX U TUDJICK-
TPUUECKHUX PE30HATOpAX.

Hroro

TK-7, TTK-

Hroro 3a CEMCECTP

10

Hroro

10
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.

Tabmuua 5.3 — Pa3nenbl AUCIUTUTHHBI B MeXAUCIUILTHNHAPHBIC CBSI3U

Ne paznenoB qaHHOM AUCHHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO U3yYEHHE

HaumeHoBaHMe AUCIUTUIAH o0ecreynBaroLIX 1 00eCceunBaeMbIX AUCIUIUINH
1 2 3 4 5 6 7 8 9
[IpenmecTByromue TUCHUILIMHbI
1 Marematuyeckuii aHaJIn3 + + + + +
2 ®usuka + + + + +

[Tocnenyromuye TUCITUTITUHBI

1 Ontrueckue HanpaBJIsto-

CHCTCM CBiA3U

+ + + + + +
L€ CPEeBI

2 OnTuueckue nudpoBbie

TEJIEKOMMYHUKAIIUOHHBIE CU- + + + + + + +
CTEMBI

3 Pa3paboTka yCTpOUCTB st . n . n n n n n

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POpMHUPYEMBbIX PH U3YYECHUHU AUCUMIIIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX MPU HM3YYEHUHM IUCLMIUIMHBI, M BHJOB 3aHATHH

IpeJCTaBIeHO B Ta0nuue 5.4.

Tabmuua 5.4 — CooTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MTPH U3YYEHUH TUCIHUILTUHBI, U BUIOB 3aHS -

THI
§ Bunnl zanstuit
: . ~
© o
) <
5 y & 8 S DopMBI KOHTPOJIS
s = 5 g Z
S = = O
~ =
I1K-7 + + + + Ok3ameHn, [IpoBepka
KOHTPOJIbHBIX pabot, OTuer
1o 1aboparopHoit padore,
Tect
ITK-8 + + + + Ok3ameHn, [IpoBepka
KOHTPOJIbHBIX pabot, OTuer
o naboparopHoii pabote,
Tect

6. UnTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUEeHHUS

He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paTopHBIX padoT

HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIIUU
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6 cemecTp
9 IloaroroBka k 3k3ameny | MccnenoBanue nunuil nepegaun CBY nuanazona 4 IIK-7, IIK-
Hroro 4 8
Hroro 3a cemectp 4
Hroro 4
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HaumeHnoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeIeHo B Tabmmie 8.1.
Tabmuna 8.1 — HamMmeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 =
2 = =
Z = 5
HasBanus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUHN (CEMHHAPOB) - =5
: 2 g
> o =
a e g
= S
6 cemecTp
9 IloaroroBka K 3k3ameHy | YpaBHeHHs] MakcBeiia B UHTErpainbHOU U nuddepen- 2 IIK-7, IIK-

nuanbHOM opmax. [ToHBIN TOK M €ro COCTaBIIsIO- 8
me. MarepuanbHble ypaBHeHHUsI. [ paHu4HBIE yCIIO-
BHSI 1151 BEKTOPOB 3JIEKTPUYECKOTO U MATHUTHOTO
TOJIS.

VYpaBHenue ['enpmronbia. [lnockue BoHbI U UX Xa- 2
paKTEpUCTUKHU. BOTHOBOE YMCIIO M BOJIHOBOM BEKTOP.
B3anmMHast opueHTalys BEeKTOPOB MOJISL U BOJIHOBOIO
BEKTOpa B cpelie Oe3 notepsb. BonHoBoe conpoTubiie-
Hue. [lonsipuzanys mi0cKoi BOIHbBI. DJIEKTPOMAarHUT-
HBIE BOJIHBI B cpenax ¢ norepsmu. Koaddurment 3a-
TyxaHus. PacnipocTpaneHue 3J1eKTpOMarHUTHBIX BOJIH
B aHM30TPOIHBIX CpPENAX

Hanpasnsromue cucremsl. Hampasiisiemble 351€KTpoO- 2
MAarHuTHBIE BOJIHBIL. [locTOsSIHHAS pacnipocTpaHeHus,
(hazoBasi CKOPOCTh U JAJIMHA BOJTHBI B JIMHUU TIEPEIAuH.
Kputnueckas gacrora. Knacccudukarnms Hanpasise-
MbIx BoJH : T, E, u H —BoiHbl. OcHOBHAs BOJHA Ipsi-
MOYTOJIbHOTO BOJIHOBO/IA, €€ XapaKTEPUCTUKU U
CTPYKTypa mosist. BeIOop monepeyHsIx pa3MepoB JUis
OJTHOBOJIHOBOTO pekuMa paboThl. Pacuer MomHOCTH,
IIEPEHOCUMOM OCHOBHOM BOJIHOW Y€pe3 MONEPEUHOE
CEUYEHHE BOJHOBOJIA.

HUroro

Hroro 3a CEMCECTP

Hrtoro 6

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIIUU TPE/ICTABIICHBI B
tabmmie 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
Q ==t
o Q O =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 (5] = O
paboThI B s 2
= c, =
a o 2
= S}
5 cemecTp
1 OcHoBHbIe ypaBHeHUs1 | CaMOCTOATENIBHOE U3y4e- 8 |IIK-7, Tecrt, Dx3ameH
3JIEKTPOMArHUTHOTO MOJIsT | HUE TeM (BOIPOCOB) TEOpE- [IK-8
TUYECKOM YacTH Kypca
Hroro
2 DHeprust 1 MOIIHOCTh | CaMOCTOSTENBHOE U3Yy4e- 4 |IIK-7, Tect, Ox3ameH
3JIEKTPOMArHUTHOT'O TOJIsl | HUE TeM (BOIIPOCOB) TEOpe- [K-8
TUYECKOHN 4acTu Kypca
Hroro
3 OcHoBHbIE TeOpeMbl U | CaMOCTOSATENBHOE U3yUe- IIK-7, Tect, Dx3amen
MIPUHITUTIBI B TEOPUHT HHE TeM (BOIIPOCOB) TEOpE- ITK-8
FapMOHUYECKUX IOJIEH TUYECKOHM 4acTU Kypca
HUtoro 4
4 IInockue CamocTosiTenbHOE H3yUe- 11K-7, TecTt, Ox3amen
3NIEKTPOMarHUTHbBIE HUE TeM (BOMPOCOB) Teope- IK-8
BOJIHBI B OJIHOPOJIHBIX TUYECKOW 4acTu Kypca
cpenax Htoro 8
5 Otpaxenue u CamocrosTenbHOE U3yde- 8 |IIK-7, TecT, Ok3ameH
MIPEIOMJIEHUE TUIOCKUX HUE TeM (BOIPOCOB) TEOpe- IIK-8
BOJIH Ha TpaHUILIE pa3jiesa |THYECKOM 4acTH Kypca
ABYX CPCA Hroro 8
6 N3nyuenue BrinonHenne KOHTPOJIBHBIX g |1IK-7, Tect, Ox3amen
AJIEKTPOMArHUTHBIX BOJIH. |paboT [K-8
OneMeHTapHbIe Hroro 8
n3y4daTenu
7 DneKTpOMarHuTHbIE BrinosiHeHre KOHTPOJIBHBIX 8 |IIK-7, Tecrt, Dx3ameH
BOJIHBI B HaMPaBJISIIOIIUX | paboT ITK-8
CUCTeMax Viroro 3
8 DNeKTpoOMarHuTHbIE CamocrosiTenbHOE U3yUe- 3 TIK-7, TecT, DK3amMenH
KonebaHus B OObEMHBIX | HHE TeM (BOIIPOCOB) TeOpe- [IK-8
pe3oHaTopax TUYECKOM 4acTu Kypca
UTtoro 3
Hroro 3a cemectp 51
6 cemecTp
9 IloaroroBka k 3k3ameHy | Beimonnenue konTponbsbix | 100 |IIK-7, IIpoBepka KOHTPOJIBHBIX
pabor [K-8 pabort, Tect
Hroro 100
Hroro 3a cemectp 100
TlonroroBka u cmaya dK3a- 9 DK3aMeH
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MCHa

Hroro 160

10. KypcoBasi padota (mpoekr)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMaIMOHHOE 00ecTieyeHue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. B.M. IletpoB DnekTpoauHaMMKa U pacCpOCTPAHEHNE PAJNOBOJIH: YUEOHUK JUIs BY30B. - M.:
Iopstuas nmuamns- Tenexom, 2007.-558 c. (100) (manuune B 6ubmotexke TYCYP - 100 2xk3.)
2. DnekTpoIMHAMHUKa M PaclpoCTpaHEHHWE paJaHoBONH: YueOHoe mocobue / bokoB JI. A.,
Mannens A. E., 3amotpunckuii B. A. - 2013. 410 c. [OnekTpoHHbIil pecypc] - Pexum poctymna:
https://edu.tusur.ru/publications/3289, nara o6pamenus: 05.06.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. ®anpkoBckuit O.M. Texnuueckas sneKTpoauHaMUKa [DNEKTPOHHBIN pecype] : YueOHuK ams
BY30B. — CIIo. 3narenscBo «JIaubpy, 2009. -432 C. — Pexnm JOCTyma:
http://e.lanbook.com/view/book/403 [DneKTpoHHBIN pecypc] - Pexum JoCTyma:
http://e.lanbook.com/view/book/403, nara obpamenus: 05.06.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e MOCOOUs

1. DnexTpoMarHuTHbBIE NOJs ¥ BOJMHBI: COOPHUK 3a/1a4 U YIPaKHEHUH AJIs CTYIEHTOB, 00ydaro-
IIMXCs TI0 HampaBieHUsM moaroroBku OakamaBpoB 11.03.02 (210700.62) «MHPOKOMMYHUKAIIMOHHBIE
TEXHOJIOTUU U cucTembl cBsizuy», 11.03.01 (210400.62) «Pamuorexnuka» u crneruanbHocTH 11.05.01
(210601.65) «PagnosnexTpoHHble cUCTeMBI U KoMIuTeKchl» / Mangens A. E., bokos JI. A., Cokomosa K.
M., anruna JI. U. - 2014. 185 c. (ITocobue ans mpakTUYecKuX 3aHATUN) [ DNeKTpoHHBIN pecypc] - Pe-
xuM gocrtyna: https://edu.tusur.ru/publications/4876, nara oopamenus: 05.06.2018.

2. MUccnenoanue nuuuii nepenaun CBY quamazona: PykoBoacTBo k nabopaTopHoil pabore s
OakanaBpoB HampaiaeHud moarotoBku 210700.62 «MHPOKOMMYHUKAITMOHHBIE TEXHOJOTUHA U CHUCTEMBI
cBs3u», 210400.62 «PagnorexHuka», cnenuaiucToB HampasiieHus noarotoBku 210601.65 «Paapuosnex-
TPOHHBIC CHCTEMBI U KoMIUIeKChl» / Mannens A. E., @aree A. B., Hukudopos A. H., Cokonora XK. M. -
2013. 24 c. [DnekTpoHHbIid pecype] - Pexxum goctyma: https://edu.tusur.ru/publications/3657, nata 06-
pamenus: 05.06.2018.

3. DIeKTpOMarHWTHBIC MOJISI U BOJHBI: Y4€OHO-METOIMYECKOE TTOCOOUE MO OpraHU3aIH CaMO-
crositenbHON paboTel ctyneHToB / bokoB JI. A., Mannens A. E., Cokomnosa XK. M. - 2010. 53 c. [Dnek-
TpOHHBIHN pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/17, nara obpamenus: 05.06.2018.

12.3.2. YueOHO-MeTOAMYECKHUE MOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl AJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroIuXcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIIAIOTCS B hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.
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12.4. IIpopeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. KpynHeimmii poccuiickuii ”HPOPMAIMOHHBIN MOPTAJI B 00JIACTH HAYKH, TEXHOJOTHUU, MEIH -
UHBI 1 00pa3oBanus. www.elibrary.ru

2. 2. uadopManroHHbIE, CIPAaBOYHBIC U HOPMATHUBHBIE 0a3bI TaHHBIX

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHue JTUCIUILJIMHBI U TPedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U POrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIIOBBIX M MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 000opyIoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbro. MMmeroTes
JIEMOHCTPAIIMOHHOE 000PYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHATHil
Y4eOHO-BRIUHCTUTETbHAS TabopaTopusi « MHPpOpMaTHKN 1 MHPOPMAITMOHHBIX TEXHOJIOTHID»
yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHHS 3aHSATHI MPAKTUYECKOTO TUIA, ydeOHas ayIuTOpHs Uil IPOBEICHHS 3aHATHI T1ab0paTOpHOTO THIIA,
yueOHas ayTUTOpHsI JAJIsl TPOBEJACHHSI 3aHATHII CEMUHAPCKOTO TUIIA, TOMEIIEHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOTHEHUS KyPCOBBIX paboT), MOMEIICHHUE /7Sl TPOBEICHUS TPYIIOBBIX U HHIUBUAYAIBHBIX
KOHCYNbTAIIUM, MOMEIIEHUE JIIsl TPOBECHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOU aTTecTalliu, mome-
IIEHHE I CAaMOCTOSTEILHON pabOThI

634034, Tomckas obnactsb, . Tomck, Bepmuauna ynuna, 1. 47, 3376 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- Komnstotepubie padoune ctanuuu (12 mrt.);

- Kommutekt crienmanusupoBanHoi yueOHON MebOenu;

- PaGouee mecto npenogaBarens.

[IporpamMmMHoe obecnieueHue:

— Far Manager

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne IS J1a0opaTopHbIX padoT

JlaGopaTtopust MUKpOBOJIIHOBOI TEXHUKH

yueOHast ayJuTOpUs JUIsI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JIEHUS 3aHATHI MPAKTUUECKOTo THUIA, yuyeOHast ayIuTOpHs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJIsl MPOBEICHHS 3aHATUH CEMHHAPCKOro TUIIA, MOMEIIEHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUs (BBIMOJIHEHUSI KYpPCOBBIX padoT), MOMEIIEHUE ISl MPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJIbTaLMi

634034, Tomckas obnacts, . Tomck, Bepmmauna ynuia, 1. 47, 328 ay.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Komnstotepubie paboune cranuuu (14 mrt.);

- JleMOHCTpaIMoOHHOE 000pyI0BaHHUE Ul Ipe3eHTaIui (poek-Top 1 mT., okpaH 1 mrT.);

- Ocmmnorpadg GDS — 71022 (1 mrT.);

- U3smeputens P2M-18 (1 mrt.);

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

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

- Usmeputens P2M-04 (1 mT.);

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

- Ocmmmnorpad nuudposoit MS07104 (1 mT.);

- Mynstumetp mudposoit 34405A (1 mr.);

- Uctrounuk mutanus GPD-73303S (1 mit.);
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- I'eneparop 1'3-14 (2 wrt.);

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

- Usmepurens P2-60 (2 Goka);

- Usmeputens P5-12 (1 mT.);

- U3meputenbuas munust P1-27 (1 wt.);

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mit.);
- OnopHO-NOBOPOTHOE yCTpOUCTBO (1 mIT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— Google Chrome

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CaMOCTOSITe IbHON padoThI
Jnst camocTosTeNnbHON paboThl MCMONB3YIOTCA y4eOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 aJIpecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMITBIOTEPHI TIOAKIIIOYEHBI K ceTH «HTepHeT» M 00ecreunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMalnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo obeceueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

OcBO€HUE NUCUUIUIMHBI JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJAMU
OCYIIECTBIISIETCA C UCTIOIb30BAaHUEM CPEICTB 00yUEHHS OOILIEro U CIelnaIbHOTO0 Ha3HAYEHHSI.

[Tpu 3aHATHAX ¢ OOYUAIONUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHPOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTpEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMJIHOCTBIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyaronyecsi ¢ HapylIeHHEM CllyXa, 000pYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJEHHBIX 00BEKTOB (Hampumep, TeKCTa
HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 11 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00Yy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCS aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHOW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

1.MoXHO 511 cO3/1aTh MAarHUTHOE II0JIE C PACIIPEIEICHUEM BEKTOPAa MATHUTHON MHIYKIUHA B= 5xe
x0+5ye* y0 +5z¢ z0

a)DTO MoJIe MOXKET OBITh CO37aHO MOCTOSTHHBIMH MarHUTAMH

0) Takoro moist HeT

B) DTO MOJIE MOXKET OBITH CO37aHO OOBEMHBIMU AIEKTPHUUECCKUMU 3apsIaMU

') OTO MOJI€ MOXKET ObITh CO3/1aHO MOCTOSHHBIMU TOKAMH

2. Bexrop snexrpomarHutTHOTO mossi D=5xx0 +5y*y(0. Onpenenuts oOBEMHBIN 3aps, CO3Iar0-
LU 3TO MOIJIE.

a) 20 xi/m3

0) 10 kn/m3

B) 5 ki1/M3

r)15 xi/m3

3. KakoB ¢usuueckuii cmbicn ypaBHeHuss Makcpesuia divD =0

a) B 3amanHO# TOuKe ecTh HICTOYHMKH JIEKTPUUYECKOTO OIS

0) Takoii Bu ypaBHEeHUss MakcBeia CMbICIa HE UMEET

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

r) B 3a1aHH0i1 TOUKE HET HCTOYHUKOB AJIEKTPUUECKOTO MOJIS

4. Kak u3MeHATCS TOK IPOBOJUMOCTH U TOK CMEILEHUS , ECJIM IIPU TEX K€ HAIIPSDKEHHOCTSIX AJIEK -
TpoMaruuTHoro noisi E u H mapamerpsl cpenpl - OTHOCUTENbHAS TUAJIEKTpUUECKasl IPOHUIAEMOCTh U
IIPOBOIMMOCTB CPEZBI G - YBEINYUTH B 4 pasza

a )TOK IPOBOJIMMOCTH HE U3MEHUTCS , TOK CMEILIEHUS, YBEIUUUTCS B 2 pa3a

0 )TOK IPOBOAMMOCTH U TOK CMEILICHUS HE U3MEHSTCS

B) TOK ITIPOBOJIMMOCTH U TOK CMEILIEHUs yBenuyarcs B 4 pasa

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

5. KakoBa B3auMmHas opueHTtanus Bektopos E, H u BonHoBOro Bexropa K B 1m10ckoi 0JHOpOIHON
BOJIHE

a) BCe TPH BEKTOpa B3aUMHO OPTOTOHAJIbHBI U 0OPA3YIOT JIEBYIO TPOIKY BEKTOPOB

0) BCe TpH BEKTOpa B3aUMHO OPTOTOHAJIbHBI M 00pa3yloT MPaByo TPOHKY BEKTOPOB

B) BekTopsl E u H napanienshel, 06a BeKTOpa opTOroHanbHbl BeKTopy K

I') BCE TPHU BEKTOpa MapaljiebHbl

6. Kak u3MeHUTCS CKOPOCTh AJIEKTPOMAarHUTHOMN BOJIHBI B (DEPPORIEKTPUKE, €CIM MarHUTHYIO U
JUDJIEKTPUYECKYIO IPOHULIAEMOCTH CPEIbl YBEIMUUTD B UETHIPE pasa.

a) yBenuuuTcs B 4 pasza

0) ymeHbIIUTCS B 4 pasa

B) yMeHbIIUTCS B 16 pa3

I') OCTaHETCs] HEU3MEHHOMN

7. Ha kakoii yroia noBepHETCA BEKTOP HAMPSIKEHHOCTH AIEKTPUUYECKOIO OIS 3JIEKTPOMArHUTHOM
BOJIHBI C KpPYrOBOH MOJISIpU3alUeN IPU MPOXOKACHUH paccTosiaus 0.1 M, eciin CKOpOCTh pacnpocTpaHe-
HUs BOJHBI paBHa 3+10 8 M/c, a yactora konebanuii Boubl f =1 [T

a) 90 rpan.

0) 360 rpa.

B)120 rpan.

r) 60 rpaxg

8. Ha rpanuuy paszgena AByX OUAJIEKTPUUECKHX Cpell Iajaer moj yrioM bprocrepa anexTpomar-
HUTHas BOJIHA, HMEIOLas IPaByro KPYyropyio nossipusanuio. Kaxoit Oyaer nonsipusanus oTpakeHHOM BOJI-
HBI

a) TMHEIHasi TOpU30HTANIbHAS

0) mpaBasi Kpyronas
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B) JIeBasi Kpyrosas

T') TUHEWHAast BepTHKaIbHAs

9. BepTHKallbHO TOJISPU30BaHHAS DJIEKTPOMATHUTHAS BOJIHA MAJA€T HA TPAHUILy pa3zelia ABYX -
ANEKTPUKOB 1o yriioM bproctepa. Kakum mipu a3Tom OyaeT kodhPUIueHT oTpakeHus

a) 1/2

6)0

B) 1

r) 1/3

10. Kak u3MeHUTCS IIIyOMHA MPOHUKHOBEHUS DJICKTPOMArHUTHOTO IOJISI B MPOBOJILYIO CPELY,
€CJIM MMPOBOAMMOCTD CPE/Ibl G YBEJIMYUTCS B YETHIPE pasa

a) yBenuuurcs B 4 pasza

0) yMEeHBIITUTCSA B 2 pa3a

B) YMEHBIINTCS B 4 pa3a

T') YBETUYHUTCS B 2 pasza

11.ITpu KakuX COOTHOIIEHHUS MEXIY NMPOHUIIAEMOCTSIMU ABYX Cped KO3((UIIMEHT OTpaKeHUs OT
UX TpaHULbl pazaena oyaer paseH 0

a) el=€2; pl u p2 - moOsie

0) ul/el ; pu2/e2

B) el nl=g2s u2

r)ul =u2, el u €2 - moObie

12. Kakumu napameTpaMu HEOOXOAMMO pacnojaraTh MpH ONpeNeIeHu OMKHEH 1 anbHed 30H
n3nydeHus aunoiis ['epua

a) mapameTpaMu CpeJibl

0) BUIOM TIOJIAPU3AINH H3TydaTelIs

B) IJIMHOW BOJIHBI U3ITy4aTels

T') pa3MepoM U3TydaTess

13. B xakoM HampaBJIeHUU OTCYTCTBYET M3JyueHHE AMIONS ['epua, K KOTOpoMy MOBEICHA MOII-
HOCTb CHUTHAJIa

a) BJIOJIb OCH JIUTIOJIS

0) MepIeHINKYISIPHO OCH JTUITOJS

B) IOJ1 yIJioM 45 rpaj. K OCU AUMONS

T') BO BCEX HANPABICHUSIX U3JTyUYE€HUE CYIIECTBYET

14. Kakue BOJHBI MOTYT pacpOCTPAHATHCS B IPSIMOYTOJILHOM BOJIHOBOZE

a) T-BoiHBI

0) E-BonHbl 1 H-BOMTHEI

B) T-BonHbI 11 E-BOMTHBI

r) T-Bonubl U H-BoNHBI

15. Kak opueHTHpOBaH BOJTHOBOW BEKTOp K OTHOCHTEIHLHO BOJTHOBOTO ()POHTA TUIOCKOM 3JIEKTPO-
MarHUTHOW BOJIHBI.

a) IEPIEeHIUKYISIPEH (PPOHTY BOJTHBI

0) mapaneneH GpoHTY BOJIHBI

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

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

16. BOnm3u rpaHuiibl pa3zenna IByX Cpell 3a/1aHo cieaylolee pacupeaencHue Bekropa D :

DI=5x0+5y0npux>0DI1=4+x0+3 « y0O mpu x <0

Kakue u3 npuBeneHHBIX YTBEPKICHHUI BEPHBI

a) B OJHOM M3 cpeJl MPUCYTCTBYET OObEMHBIN 3apsi

0) onHa U3 cpen 00s3aTeTLHO aHU30TPOITHA

B) B 00euXx cpefax MPUCYTCTBYIOT OOBEMHBIE 3apsi/ibl

T') Ha TpaHUIle pa3/elia CpeJl €CTh OBEPXHOCTHBIN 3apsij

17. KakoBa OCHOBHasl BOJIHA IPSIMOYTOJIbHOT'O BOJTHOBOZA

a) H11

6) H10

B) E11
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r) E12

18. KakoBo ¢usnueckoe conepkanue Bekropa [loiiHTrHTa
a) IIJIOTHOCTH MOIIIHOCTHU SHGKTPOMaFHHTHOﬁ BOJIHBI

0 )oHeprus JIEKTPOMArHUTHOW BOJIHBI

B) MOIIIHOCTb 3JIEKTPOMATHUTHOMN BOJIHBI

') CKOPOCTb 3JIEKTPOMArHUTHOW BOJIHBI

19. [Jaiite onpeneneHrue TOKy CMEIICHUS

a) TOK CMELICHHUS - 3TO BEIMYHHA, MPOMOPIHOHAIBHAS CKOPOCTH U3MEHEHHS MIEPEMEHHOT0 JJIeK -
TPUYECKOTO MOJIS B TUAJIEKTPUKE WU BaKyyMe

0) TOK CMEIIEHUS - 3TO BEJIMYMHA, MPOMOPIIHUOHANBHAS CKOPOCTH MEPEMELICHHUS 3apsHKEHHBIX Ya-
CTHI] B BaKyyme

B) TOK CMEIICHHUS - 3TO BEJIIMYMHA, IPOMOPLUOHATIbHAS YAaCTOTe MU3MEHEHHs MEPEMEHHOTO 3JIEK-
TPUYECKOTO MOJIS B TUAJIEKTPUKE UITU BaKyyMe

20. Kak u3MeHUTCS pe30HaHCHAs 4acTOTa PE30HATOpA IPHU 3alIOJTHEHUH €T0 JUIEKTPUKOM

a) pe30HaHCHas YaCcTOTa pe30HaTOpa HE U3MEHUTCS

0) pe3oHaHCHAs YacTOTa Pe30HATOpa C AUAIEKTPUKOM YMEHBIUIUTCS [0 OTHOIICHHUIO K YacTOTe pe-
30HaTopa 0e3 AMAIIEKTPUKA

B) PE30HAHCHAs YacTOTa PE30HATOPA C JUAJICKTPUKOM YBEJIMYHUTCS 110 OTHOILEHHUIO K 4aCcTOTE pe-
30HaTopa 06e3 AMAIIEKTPUKA

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
. Onpenenenye 3EeKTPOMarHUTHOTO MOJIS.
. BEeKTOpBbI 351eKTpUYECKOro MoJsl.
. BEeKTOpBI MarHUTHOTO NOJIS.
. YpaBHeHust MakcBesuia B UHTETpaibHOM (opme
. IlepBoe ypaBHeHrne MakcBeia: IOJIHbINA TOK U MarHUTHOE T10JIE.
. [1onHBIN TOK U €r0 COCTABIISIFOLIHE.
. Bropoe ypaBHenne MakcBenia: 00001EHHBIHN 3aKOH JIEKTPOMArHUTHOM MHAYKIUH.
. TpeTbe ypaBHeHHE MakcBesia: 3JIEKTPUUYECKOE MOJIE U 3aPSJIbI.
. UerBepToe ypaBHEeHHE MakcBesuia: HEIPEPHIBHOCTD CUJIOBBIX JIMHUM MarHUTHOT'O TOJISL.
10. YpaBuenus Makcpeinna B quddepeHunanbaoi hopme.
11. MaTepuanbHble ypaBHEHHUS.
12. I'paHn4HBIE YCIOBUS JUIsl HOPMAJIBHBIX COCTABJISAIOIINX JIEKTPUYECKOTO MOJIS.
13.I'paHny4HbIE YCIOBUS Ul HOPMAJIbHBIX COCTABIISAIOLIMX MAarHUTHOTO IOJIS.
14. I'pannuHble yCIIOBUS AJI TAHT€HIUAIbHBIX COCTABIISIFOIIMX 3JIEKTPUUECKOrO MOJIS.
15. I'pannuHbIe yCII0BUS 1JI TAHT€HLIUAIBHBIX COCTABIISIOLIMX MarHUTHOTO IOJIS.
16. 3akon Ixoyns-Jlenna
17. bananc sHepruu 3nekTpoMarauTHoro nois. Bexrop IlolinTuHra
18. MoHOXpOMaTHYECKOE T0JI€, METO]T KOMIUIEKCHBIX aMILTUATY]I .
19. YpaBuenust MakcBerna B KOMIUIEKCHOH Gopme.
20. KoMIuIeKCHBIE TUAJIEKTpUYECKasi 1 MarHUTHAsI IPOHULIAEMOCTD CPEJIBI.
6.4. [Inockue BOIHBI B OMHOPOJHBIX CpENax
21. BonHOBBIE ypaBHEHUS U UX PEILIECHUE.
22. BoHOBOM XapaKkTep JIEKTPOMarHUTHOTo nouis. I1nockue BonHbI
23. OO1ee BeIpaskeHUE 715 TIOJIS INIOCKOM BOJIHBI, PACTIPOCTPAHSIOLIEHCS B
IIPOM3BOJIBHOM HallpaBJICHUH.
24. XapakTepuCTUYECKOE COMPOTUBIIEHUE CPEIbI
25. B3auMHas opueHTanus BEKTOPOB I10JI ¥ BOJIHOBOI'O BEKTOPA.
34. Jluneitnast nonspuzanus 3J1€KTPOMAarHUTHBIX BOJIH.
26. Kpyrosas u a;umunTudeckasi MoJsIpu3aliy 2JIEeKTPOMarHUTHBIX BOJIH.
27. IInockue 3MeKTpOMarHUTHBIE BOJIHBI B H30TPOIHBIX NOMIONIAIOIIUX Cpeaax
28. 3aTyxaHH€ NIEKTPOMAarHUTHBIX BOJIH
29. BoJIHOBOE YMCIIO B MOMIOUIAKOIIMX CPEIax
30. IInockue BOJIHBI B AUDJIEKTPUKE

O 0 1IN DN B W~
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31. Ilnockue BOJIHBI B TPOBOJHUKE.

32. HopManbsHOE majieHne miI0CKON BOJIHBI Ha TpaHuUIly paszaeia 1Byx cpen @opmyinsl Openens.

33. HaxyioHHO€ najicHHe IUIOCKUX BOJIH Ha I'paHuLly paszaena aByx cpel opmyinsl @peHenst st
TOPU30HTAJIBHO U BEPTUKAIBHO MOJISIPU30BAHHBIX BOJIH

34. IlonHo€E OTpaskeHUE OT AUAIEKTPpUUIECKON TpaHulbl. [1ockne HeoOJHOPOJHBIE BOJIHBI

35. HakyioHHOE majieHue MIOCKUX AJEKTPOMAarHUTHBIX BOJIH HA TPAHUILY C JUAJECKTPUKOM. YTOI
bprocrepa

36. IlonsiTue o HampasJstomei cucteme. Kinaccuduxarus HanmpaBisieMbIX BOJIH

37. YcinoBus pacipOoCTpaHEHHUs AJIEKTPOMArHUTHBIX BOJIH B HAMPABISAIOMUX cuc Temax. Kputuue-
CKasl 4aCTOTa, KPUTUYECKAs JJIMHA BOJIHBI

38. CBsi3b MeXy NPOAOIBHBIMHU U MOMEPEYHBIMU COCTABIIAIONIMMU MOJS B OJHOPOJIHOM HArpas-
JSIOIIEH CHCTEME

39.IIpssMoyronbHbIi BOTHOBOA. E- BosiHEl 1 H- BOJIHBI B IPSIMOYTOJIBHOM BOJIHOBOJIE

40. OcHOBHas BOJIHA IPSIMOYTOJIBHOTO BOJIHOBO/IA, €€ CTPYKTYpa MOl U MapaMeTphbl

41 Crpykrypsl E n H noneii B npsiMOyroiasHOM pe30HATOPE.

42. I[ToctaHoBKa 337241 00 U3ITYyYECHUH. DINCKTPOIUHAMUYCCKHIE TTOTEHITAATIBI.

43. YpaBHEHHUS 17151 DJIEKTPOAMHAMUYECKUX TTOTEHIIMAJIOB.

44. OnpegeneHue MEKTPOAUHAMUYECKUX MTOTEHIIUAJIOB MO 3aJaHHBIM 3apsaM U TOKaM

45. DneMeHTapHBIN AIEKTPUUECKUI U3ITy4aTeNb.

46. [Tone snMeKTpUIECKOro U3IydyaTels B OJMKHEH U nanbHel 30Hax. J[marpamma HanpaBJICHHOCTH
ANeKTpUuecKoro usny4daressi. ConpoTUBIECHUE U3TYUYECHHUS.

14.1.3. Tembl KOHTPOJILHBIX PadoT
OcHOBHBIE YpPaBHCHUSA SJICKTPOMArHUTHOI'O I10JIA
[Tnockue 31eKTpOMAarHUTHBIE BOJIHBI B OTHOPOJIHBIX Cpeaax
HSJ’Iy‘IeHI/IC SJICKTPOMArdMTHBIX BOJIH
ONEKTpOMAarHuTHBIE BOJIHBI B HAIIPABIIAIOLIMX CUCTEMAX

14.1.4. Tembl 1a00paTOpHBIX padoT
Uccnenosanue nunuit nepenaun CBY nuanazona

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJIH/I0B
s aui ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
3I0POBbsI 1 MHBAIUIOB

Kareropuu Buibl 10MOAHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCs MaTepualoB pe3ynbTaToB 00y4eHus

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

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKaA

C mapymenusmu | CobecenoBanue o Bompocam K 3auery, | [IpenmyIiecTBEHHO yCTHas IpPOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUChbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4Jaromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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