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Ne Buapl yueOHO A€STEIBHOCTH 4 cemecTp 5 cemectp Bcero B 2B107080%000
1 | Jlekuun 16 18 34 4acoB
2 |IIpakTHueckue 3aHATHUS 8 16 24 4acoB
3 | JlaGopaTopHbie pabOTHI 16 8 24 JacoB
4 | Bcero aymuTOpHBIX 3aHATHH 40 42 82 4acoB
5 |U3 HUX B MUHTEPAKTUBHOU (hopme 6 10 16 4acoB
6 | CamocTtosaTenpHas pabora 32 30 62 4acoB
7 | Bcero (6e3 3x3ameHa) 72 72 144 4acoB
8 |IloaroroBka M caada dK3aMeHa 36 36 JacoB
9 | OOmas TpyI0eMKOCTh 72 108 180 4acoB
2.0 3.0 5.0 3.E.

3auet: 4 cemecTp
DK3aMeH: 5 cemecTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 16 or «29 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienuanbHOcTH) 25.05.03 TexHuueckas 3KCIUTyaTallusi TPAHCIOPTHOTO Pagnoo00pyIOBaHUS |,
yrBepxkaeHHoro 12.09.2016 roma, paccMmoTpeHa u omoOpeHa Ha 3acemanuu kadenpst KUIIP «  »
20 ropma, mpotokos Ne

PazpaboTuuk:
npodeccop kad. KUTTP A. C. llocTax

3aBenyronmii o0ecnieunBaromeii kad.
KUITP B. M. Kapaban

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KUIIP B. M. Kapaban
OKCIIepTHI:

npodeccop kad. KUITP E. B. Macanos
noueHt kag. KUIIP H. H. KpuBun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
ABJICTCS yriTyOneHue (GyHIaMEHTAIBHBIX 3HAHUM O 3aKOHAX, OMUCHIBAIOIINX AJIEKTPOMAarHUTHOE
1oJie, KaKk BU/Ia MaTepuu, OCBOEHNE MATEMAaTUYECKOr0 anmnapara U METOAOB JIEKTPOIMHAMHUYECKOrO OIH -
CaHUS SIBJICHUH U MPOIIECCOB B PAAMOIICKTPOHHBIX YCTPONCTBAX PA3IMYHOTO HA3HAYCHHS,
ABJISIETCS] U3YUEHUE PACIPOCTPAHEHUSI OJJTHOPOAHBIX MIIOCKUX AJIEKTPOMAarHUTHBIX BOJH B MaTepu-
aJBbHBIX CpPe/Iax U B CBOOOTHOM MPOCTPAHCTRBE.

1.2. 3ajaun AMCUMILINHBI
—  CTYICHTHI JOJDKHBI M3YYUTh ypaBHEHUss MakcBelula, MaTepHaibHble YPaBHECHUs, TPAaHUYHbBIC
YCIIOBUS U CIICACTBHE U3 HUX,
—  CTYICHTHI JOJDKHBI H3yYHTh METOJIBI PEIICHUSI YPaBHEHUH MakcBela Mpy OMMCaHUH MPOIIEC-
COB M3JIYUCHHUS, PACIIPOCTPAHCHHUS U TUPPAKIIUU PATUOBOIH B PA3IMYHBIX CpellaX U CTPYKTYPax, CIIOCO -
OBl 1 0COOEHHOCTH PACIPOCTPAHEHHUS PATUOBOJH PA3IMYHBIX IHANIA30HOB

2. Mecto mucuunimebl B ctpykrype OIIOII

Jucuunnuza «neKTpoiuHaMuKa U pacnpoctpanenue paauoBonn» (b1.5.16) otHocures k 610Ky
1 (6a3zoBas yacTh).

[TpenmecTBYIOMMUMI TUCHUATUTMHAME, ()OPMHUPYIOIIMMI HaYa bHbIC 3HAHUS, SIBIISIOTCS: DIEKTPO-
JMHAMUKa U paclpoCTpaHEHUE PaJuoBOH, Briciias matemaruka, Mctopus aBHallud U KOCMOHABTHUKHU,
CucTteMHbBIE OCHOBBI PaIMOJIOKALIUHN U PATUOHABUTAITUH.

[Tocnenyromumu TUCHUIUTMHAME SIBISIOTCS: DIEKTPOAMHAMUKA U PacpOCTpaHEHUE PaJAHOBOJIH,
ABTOMaTU3MPOBAHHbBIE CHCTEMBI YIPABJICHUS BO3IYIIHBIM JBMKEHHEM, AHTCHHBI M YCTPOMCTBA CBEPX-
BBICOKOM 4acTOTHI, 3alllUTa BBITYCKHON KBaTM(PHUKALIMOHHON pabOThI, BKIIIOYAs MOJArOTOBKY K IPOLEAYype
3alIMTH U IpoIieypy 3ammuThl, [Ipuem u 06paboTka curnanos, Pannonokauonssie cucteMbl, @opMupo-
BaHME U Iepejiaya CUrHAJIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

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

— OK-1 crnocoOHOCTBIO K a0CTPaKTHOMY MBIIUICHUIO, aHATH3Y, CHHTE3Y;

— IIK-26 cnocoOHOCTBIO pa3palaTbiBaTh IUIAHBL, IPOTrPAMMbBI U METOAMKH MPOBEACHUS HCCIE-
JIOBaHMI 00BEKTOB MPOGeCCHOHATBHON JesITENbHOCTH Ha OCHOBE MH(POPMAIIMOHHOTO MOMCKA M aHaIu3a
UH(POPMALIUH 110 0OBEKTaM UCCIIEI0BaHUIA;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLIUICs TOJKEH:

— 3HATh OCHOBHbIE 3aKOHBI TEOPHM 3JIEKTPOMATHUTHOTO IOJIS; OCOOEHHOCTH CTaTUYECKUX M
CTa-IIMOHAPHBIX MOJIEH, TapaMeTPhl INIOCKOW OJTHOPOJTHOM BOJIHBI B PA3JIMYHBIX CPENAX; CTPYKTYpa DJICK-
TPOMArHUTHOTO TOJISt HaJl MAEAIHHO MPOBOIIEH MOBEPXHOCTHIO; 0COOEHHOCTHU PACIIPO-CTPAHEHUS BOJH
pa3IMYHBIX JUAra30HOB

— YMeThb : PacCUUTHIBATh HANpPsHKEHHOCTh 3JEKTPHUUECKUX M MAarHUTHBIX TOJIeH, rpadudecku
n300paXkaTh MOJIs, peliaTh HHKCHEPHBIE 3a/1a4H, CBSA3aHHBIE C HCIIOIb30BAHUEM BOJIH

—  BJaJeTh NpUEMaMU OLICHUBAHMS [MAPAMETPOB U XAPAKTEPUCTUK AIEKTPOMArHUTHBIX MPOLIEC-
COB Ha OCHOBE METO/IOB TEOPETHUYECKOT0 U (PU3NIECKOTO UCCIIETOBAHHUS

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI
Bunel yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
4 cemecTp 5 cemecTp

AynuTopHble 3aHATUSA (BCETO) 82 40 42
Jlexknuu 34 16 18
[IpakTnueckue 3aHATHSA 24 8 16
JlaboparopHbie pabOTHI 24 16 8
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W3 HUX B HHTEpaKTHBHOU (opMme 16 6 10
CamocTosiTenbHas paboTa (Bcero) 62 32 30
OdopmieHre oT4eToB 110 Ja00paTOPHBIM 24 16 8
pabotam

IIpopaboTKa JEeKIIMOHHOTO MaTepuana 11 4 7
[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSIM, 27 12 15
CeMHHapam

Bcero (0e3 ax3ameHa) 144 72 72
ITonroroBka m crada sK3amMeHa 36 36
OO01mas Tpy1I0eMKOCTb, 4 180 72 108
3auetnble EauHunb! 5.0 2.0 3.0

5. Coneprxanue IMCUMILTHHBI

5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI

Pa3znenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

AR
° R ° S O = 5
=2 jas] O O < = (O] s
? S < < Fos 2 0
HasBaHus pa3aenoB TUCIUTUIMHBI < ) =9 o, o 2 &5
= = S s 5 O s £
= = © | ad & £
4 cemecTp
1 Benenue 2 0 0 1 3 OK-1, I1K-26
2 Teopust >NE€KTPOMArHUTHOTO OISt 6 8 6 16 36 |OK-1, IIK-26
3 PacnipocTpaHeHue MIIOCKUX OJIHOPOJ- 8 0 10 15 33  |OK-1, ITIK-26
HBIX BOJTH
Hroro 3a cemectp 16 8 16 32 72
5 cemecTp
4 PacnipocTpaHeHuU€E paJuOBOJIH B MaTe- 6 8 8 15 37 |OK-1, ITIK-26
pHaTBHBIX CpeIax
5 OcoOGeHHOCTH pacIpOCTPAHECHUS pa- 12 8 0 15 35 |OK-1, IIK-26
JTMOBOJIH Pa3IMYHBIX JUANIa30HOB
Hroro 3a cemectp 18 16 8 30 72
Uroro 34 24 24 62 144
5.2. Conep:xanue pa3aesioB TMCUMILIMHBI (110 JEKIHIM)
Copeprkanue pa3ienoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)
3 z S
3 = 5
g > 5
HasBanus paznenos ConeprkaHue pas3ienoB TUCIUILTAHBI 110 JTEKIIUSIM z 5 &5
o S £
2 52
- S ®
4 cemecTp
1 BBenenue Ienw 1 3ama4un AUCHUTUINHBI, OPTaHU3alus 00ydeHUs 2 OK-1, IIK-
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1 CaMOCTOSTEIBHOU PabOThI CTYIEHTOB. MeCTO JIeK-
TPOMarHeTu3Ma B COBPEMEHHOM (PU3NUECKON KapTUHE
mupa Ocobennoctu auanazona CBY. Texanka CBY u
ee nmpuMeHeHue. PacnpocTpanenue paauoBoiH. Jie-

MEHTBI BEKTOPHOU anreOpbl U BEKTOPHOTO aHAIH3a.

HUroro

26

2 Teopus
3JIEKTPOMArHUTHOTO OISt

OCHOBHBIE NOJ0XKEHUS NIEKTPOMAarHeTU3Ma: dJIEK-
TPOMArHUTHOE TOJIE U €r0 MaTEMATUYECKUE MOJIEIIH.
[TnoTHOCTH TOKA poBoAMMOCTH. nddhepennnansras
(dhopma 3akona Oma. 3aKOH COXpaHEHHUS 3apsiia. 3aKOH
I'a-ycca. 3akoH Hepa3pbIBHOCTU MarHUTHBIX CHJIOBBIX
JIMHUUW. 3aKOH IOJIHOTO TOKa. TOK cMeleHns. 3aKOH
2JIEKTPOMAr-HUTHOM MHAYKIIMU. MaTtepuanbHble ypaB-
HEHHUs 3JIEKTPO-MarHuTHOro noJjs. [lonspuzannonseie
U CTOPOHHUE TOKHU. YpaBHEHHs: MakcBesia: CBOJIKA
ypaBHeHU MakcBeisia. YpaBHeHus MakcBeilia B MH-
TerpaipHOU opme. YpaBHeHus Makcpesuia B nudde-
peHIanbHOl Gopme. YpaBHeHUs: MakcBeria Juist rap-
MOHHYECKHUX KoeOaHuii: ypaBHeHUs: MakcBesuia st
rapMOHMYECKHX KojeOaHui. MoHOXpoMaTHUeCKHe
nosisi. KommuiekcHble aMmmuTy el osieit. Komruieke-
Has IUAJIEKTpUYECKask IPOHUIIAEMOCTb. YTOJ IUAJIEK-
TPUUECKHUX NOTEPb. DHEPIETUYECKNE COOTHOLICHHUS B
3IEeKTpOMarHuTHOM nose. Bexrop IlofinTunra. Mar-
HUTHBIN TOK. [IpHHIKI TepecTaHOBOYHOM JBOMCTBEH-
HocTtH. Jlemma JlopeHna.

Hroro

OK-1, IIK-
26

3 PacnpoctpaneHue
TJIOCKUX OJJHOPOJIHBIX
BOJTH

[Inockue oAHOPOIHBIE SJEKTPOMATHUTHBIE BOJIHBI:
MIOHSITHE BOJIHOBOTO Ipouecca. ITpononbHbIe U 1o-
repevHbIe BOJIHBI. [[10CKue BOJIHBI M UX XapaKTepH-
CTH-KH. 3aTyXaHU€E BOJH B MaTepUajIbHBIX CPEAAX.
Koaddunm-ent pacnpocrpanenus. BomHoBoit xapak-
TEp MEPEMEHHOI0 3JIEKTPOMArHUTHOTO MOJIs. YpaBHE-
Hue ['enbmronbua. [lonsipuszanus miI0CKUX 3JIEKTPO-
MarHMTHBIX BOJIH: IOHATHE XapaKTEPUCTUUECKOTO CO-
npotuBiieHUs. [IMOTHOCTH MOTOKA MOIIIHOCTH B ILJIOC-
KOM 3JIEKTpOMAarHuT-HOM BosiHE. Hekoropsle yacTHbIE
cinyyau. [lmockue BOJIHBI C 3JUIMIITHYECKON MOJIIpU3a-
uueit. [nockue 35eKTpoMar-aHuTHbIE BOJIHBI, PacIpo-
CTpaHsIoIIKECS B IPOU3BOJIBLHOM HanpasiieHuu. [ pa-
HUYHbIE YCIOBUSI JIIs1 BEKTOPOB 3JIEKTPO-MAarHUTHOTO
T0JIS: MOCTAHOBKA 3aJ1a4ud. [ paHNYHbIE yCII0-BUS IS
HOPMAaJIbHBIX COCTABJISIFOIIMX BEKTOPOB MATHUTHO-TO
nosisd. ['paHnYHbBIE YCIIOBUS 1711 HOPMAJIbHBIX COCTaB-
JISIOLIMX BEKTOPOB AJIEKTPUUECKOro 1oisl. I paHu4HbIe
yC-JIOBUS JUJISl KACATEIbHBIX COCTABIISIOIINX BEKTOPOB
Mar-HUTHOTO MoJisl. [ paHUYHbIE yCIOBHSA JUId Kaca-
TEJIbHBIX CO-CTABJISIFOLIIUX BEKTOPOB AJIEKTPUUECKOTO
nosisi. HopmanbHoe najieHne ioCKUX OAHOPOAHBIX
3JIEKTPOMAarHUTHBIX BOJIH Ha MJIOCKYIO TPaHHUILY
paszze-na cpe: HopMajabHOE NaJeHHE III0CKOM dJeK-
TPOMArHUT-HOM BOJIHBI HA UJI€AJIbHO TIPOBOISIILYIO

OK-1, IIK-
26
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m10ckocTh. Hop-ManpHOE NazieHue MI0CKOM d1EKTpo-
MarHMTHOH BOJIHBI Ha IUAIEKTPUUECKOE TOTYIPO-
cTpaHcTBO. HopManbpHOE nazie-Hue II0CKOU JIEKTPO-
MAarHUTHOM BOJIHBI HA TUAJIEKTPUYE-CKUH CIION KOHEU-
HOM TomuMHbL. K BoIpocy 0 co31aHnn HE OTpaKaro-
mux cpeld. [lanenue mIoCcKkux OAHOPOAHBIX IEKTPO-
Mar-HATHBIX BOJIH Ha IJIOCKYIO TPAaHULLy pa3felia Cpej
IO TIPOM3BOJIBHBIM YITIOM: IIaJ€HUE IUIOCKOU JJIEK-
TPOMAar-HUTHOW BOJIHBI HA JUAJIEKTPUUECKOE TTOJTY-
IIPOCTPAHCTBO IO IPOU3BOJIBHBIM YIJIOM. Y101 bpro-
cTepa.

HUroro

Hroro 3a cemectp

5 cemecTp

4 PacnipocTpaHeHue
PaIUOBOIH B
MaTCpUaJIbHBIX Cpeaax

PacnipocTpaneHme NI0CKUX 31EKTPOMAarHUT-HbIX
BOJIH B CpeJlaX C YaCTOTHOM Jucriepcreii: BOIHBI B JH-
3JIEKTPUKAX U B IPOBO-Asuieit cpenae. [nazma u ee
3JIEKTPOIMHAMHUYECKHUE Napa-MeTpsl. Pacnipoctpane-
HUE 3JIEKTPOMarHUTHBIX BOJIH B I1a3Me. PacpocTpa-
HEHME UMITYJIbCOB B CPEAAX C 4YacTOT-HOM Jucnepcuen
¢azoBoii ckopoctu. [ToHsATHE TPYNITIOBOI CKOPOCTH.
PacnipocTpaHeHne IIIOCKUX 3JIEKTPOMArHUT-HbBIX
BOJIH B @HU30TPOIHBIX CPE/lax: U30TPOIIHbIE U aHU-
30TponHble cpepl. Pu3ndecKkuii MexaH|u3M aHU30TPO-
nuu pepputos. [lonepednoe u MpoaOIBHOE pactpo-
CTpaHEHHE HJIEKTPOMArHUTHBIX BOJIH B HAMarHW4eH-
HOM ¢eppure. Dpdexts Korrona — Myrona u ®apa-
nesl.

HUroro

OK-1, TIK-
26

5 OcobeHHoOCTH
pacrnpocTpaHeHus
PaZIMOBOJIH PA3TUYHBIX
JIMAIIa30HOB

OO111ie BOMPOCHI pacpoCTPaHEHUs paaH0-BOJIH:
KJ1accu(UKaIus paJroBOJIH IO AUANA30HY U CIOCO-
Oy pacrpoctpaneHus. Popmyisl HeaTbHOMN paano-
nepeaa-4u U MHOKUTENb ocinabnenus. OnpeneneHue
00JIaCTH MPO-CTPAHCTBA, CYLIECTBEHHOM MIPU PacIpo-
CTpaHEHUU paauo-BosiH.PacipocTpaHeHne 3eMHbIX
PaZAMOBOIIH: PACYET IOJIS IIPU MOJHATHIX aHTEHHAX B
30He IpsAMol BuaNMOCTH. HTepdepeHnnonHas gpop-
Myia u Gpopmyna Beenenckoro. JlnarpaMMbl Hanpas-
JIEHHOCTHU MOJHATHIX AaHTEHH. YUeT CPepUIHOCTH
3€MJIM IIPY PACTIPOCTPAHEHUH PAJHOBOJIH B 30HE
ocBelieHHOCTH. [IpuBeieHHbIe BBICOTHI M UX HCTIOJNb-
30BaHuE MpU pacyeTe Mmois. PacueT nomist npu HU3KO
pac-nosoXeHHbIX aHTeHHax. [locTaHOBKa 3a1a4M.
CrpykTypa nosst BOIu3u noBepxHoct 3eminu. Gop-
myina lynelikuna-Ban-nep-Ilons. Bnusane Tpono-
cdepbl Ha pacIpOCTpaHEHHE PAIHOBOJIH: CTPOSHHE
Tpornocgepsl. E€ anekrpuyeckue napamerpsl. Pac-
IIPOCTPAHEHHE BOJIH B HEOJAHOPOJHOM cpe-ae. SBie-
Hue pedpakiuyy. JKBUBAICHTHBIN paanyc 3eMiIu pu
yuete pedpakuuu. Ceepxpedpakuus. TpornochepHbie
BOJIHOBOJIbL. PaccessiHue paanoBosH Ha Tporocdep-
HBIX He-0JJHOpoHOCTAX. JlanpHee TponochepHoe

OK-1, IIK-
26
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pacnpoctpane-uue. OCOOEHHOCTH pacIpPOCTPAHEHUS
ONITUYECKUX BOJH B Tporocdepe. Bnusiare nonocde-
PBI Ha pacIpOCTPAHEHHUE pa-AUOBOJIH: CTPOCHHE
norocdepsl. Puznyeckre NPUIUHBI 00pa30BaHMUS B
noHocdepe HOHU3UPOBAHHBIX CIIOEB. DIEK-TpHUe-
CKHeE MapaMeTphl ciioeB. Kputrnueckue u MakcCuMaib-
HBIE YacTOThl. BiMsiHMEe MarHUTHOTO NOJIsE 3EMJIM HA
pac-mpocTpaHeHHe pagIuoBoiiH B HoHOChepe. Oco-
OEHHOCTH pacrpoCcTpaHeHHs B HOHOC(Epe BOIIH pa3-
JUYHBIX Auana3o-HoB. BeiOop onTuMaibHBIX pabodynx
yacToT.PacnipocTpanenue paauoBOIH HA KOCMUAYE-
CKHX JIMHUSIX CBSI3U: CUCTEMBI CITyTHUKOBOU CBSI3U U
MX KayecT-BeHHbIE Moka3arenu. [1onockl yactor B cu-
CTeMax CIYTHH-KOBOM paguoCBs3H. YUeT MOTJIole-
HUSI CUTHAJIOB B atMo-c(epe. Jlenmonspuzaus BOJIH B
atmocdepe. [llymbr atMmochepbl, KOCMUYECKUE TITYMBI
Y OIyMbI IPUEMHBIX CUCTEM. DJIEMEHTHI IPOEKTUPO-
BAaHUS CUCTEM CITyTHUKOBOU CBs3H. [Ipumepsl cuctem
CITyTHUKOBOM cBsi3u B Poccuu u 3a pyoeskomPacmpo-
CTpaHEHHUE PaIMOBOJIH PA3IUYHBIX JUATIA30HOB: BIIHS-
HUE AJEKTPOAMHAMUYECKUX CBOMCTB 36MHBIX ITOKPO-
BOB Ha PaclpoOCTPaHEHHUE CBEPXJIMHHBIX, ITTUHHBIX U
cpeaHux paanoBoiH. OCOOEHHOCTH pacpOCTPaHEHUS
KOPOTKHX BOJIH (30Ha MOJTYAHUsI, HOUYHBIE BOJHBI U
JTHEBHBIE BOJIHBI). OCOOEHHOCTH pacIpOCTPaHEHUS
YIABTPAKOPOTKUX BOJH (paguopesieiiHble TUHUHU CBA3H,
KOCMHYECKasi CBSI3b).

Hroro 12
Hroro 3a cemectp 18
Uroro 34

5.3. Pa3nenbl JMCUMILUIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (IOCJASAYOMIUMHU) JUCHUATIIMHAMHA
Pazaenbl quctuIIMHB ¥ MEKIUCIUIITHHAPHBIC CBS3H C 00CCTICUMBAOIIMMU (MIPEABIAYIIMMU) U

o0ecrnieyrBaeMbIMH (TTOCIIEAYIOIIMMHI) TUCIUIIMHAMU NIpe/ICTaBlIeHb! B Tabmuue 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI 1 MEKIMCIUTUIMHAPHBIC CBS3U

Ne pa3nenoB qaHHOUW MUCIMIUIAHEL, 1711 KOTOPBIX
HE00XOMMO H3yUeHHEe 00ECTICUNBAIOIUX U

Hanmenosanue AUCTIATUTIH o0ecIieunBaeMbIX JUCHUITIINH

1 2 3 4 5

[IpeamecTByromMe TUCITUATITUHBI

1 DnexTpoarHaMUKa U pacpoOCTpaHEHUE pa-

IUOHABUT AN

+ + + + +
JTMOBOJTH
2 BrIcmras MmaTteMaTnka
3 Mctopust aBUallul U KOCMOHABTUKH
4 CucteMHbI€ OCHOBBI PaJIMOIOKAIIUH U pa- n

[Tocnenyromuye TUCITUTITUHBI

JAHUOBOJIH

1 DnekTpoauHaMKKa U paclipoCTPaHEHHUE pa-

- - - - -
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2 ABTOMaTI/ISI/IpOBaHHBIC CUCTCMBI YIIpaBJIC-
HUA BO3AYIIHBIM JIBUKCHUECM

3 AHTEHHBI U YCTPOHCTBA CBEPXBBICOKOM Ya-
CTOTBI

4 3amuTa BBITYCKHOW KBaTH(PHUKALIMOHHOM
paboThI, BKITIOYAs IIOATOTOBKY K MPOLEAype +
3alIUThI ¥ TPOLETYPY 3AIIUTHI

5 IIpuem u 00paboTKa CUTHAJIOB

6 PagnosiokalinoOHHbIE CHCTEMBI

7 ®opMupoBaHUE U Mepeaaya CUrHaIOB

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3YyYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MPEICTaBJICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIUHBI, U BUJOB 3aHS -

THH
§ Bunwl 3austuit
= " :
O O
o <
5 & ® 8 S DOpMBI KOHTPOJIS
3 = = g 3
g =3 = S
A =
OK-1 + + + + KoHnTposbHas pabora,

KoncnekT caMonoaroToBKH,
3ammra oT4yera, OTYET MO
nabopaTopHoi padore,
Ornpoc Ha 3aHATUAX, 3aYeET,
Tect, OTuer no npaxkTuye-
CKOMY 3aHSITHIO

[1K-26 + + + + KontpomnsHnas pabdora,
KoncnekT caMonoaroToBKH,
3amura otuera, OTYET 11O
naboparopHoii paboTe,
Onpoc Ha 3aHATHUAX, 3aYET,
Tect, OTuer no npakTuye-
CKOMY 3aHSITHIO

6. UnTepakTHBHbIE MeTOABLI U (POPMBI OPraHU3AIUH 00yYeHH S
TexHOIOrMM HHTEPAKTUBHOTO OOYUEHHS IPU pa3HbIX GOpMax 3aHATHI pUBeIeHBI B Tabmuie 6.1.
Ta6muia 6.1 — TexHoaOruM HHTEPAKTUBHOTO 00YUYEHHUS IPU Pa3HbIX (GOpMaxX 3aHITUI

WNHTepakTuBHBIE HNuTtepakt
HNurepakTuBHBIC
Metonbt na0opaTopHbIE 3aHATHS, | WBHBIE Bceero, 1
IIPAKTUYECKUE 3aHATHS, 4
q JEKIUH, 4
4 cemectp
[Ipe3enTtamuu c 2 2 2 6
HCIIOJIb30BAaHUEM
CJIAIOB ¢ 00CYKICHHEM
Hroro 3a cemectp: 2 2 2 6
5 cemectp
Mo3roBoit mTypm 4 4 2 10
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Hroro 3a CEMCCTp:

10

Hroro

16

7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeaeHO B Tabmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTopHBIX padboT

o L=
= 2 =
3 s 5
< 25
]
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT 2 &5
o) S E
= a =
& o 2
~ S}
4 cemecTp
2 Teopus Uccnenosanue ayxnomatocHukoB Ha CBY. M3mepe- 6 OK-1, TIK-
JIEKTPOMArHUTHOT'O TOJIsI | HUE BXOAHOTO CONIPOTHUBIIEHNUS C TIO-MOIBIO U3MEPH- 26
TenbHOU TMHUK. OnpeaesieHue KOMIUIEKCHOTO COpO-
TUBJIEHUS B HAarpy3Ke IO pac-IpeieIeHHIo Mol B JIU-
HUU
Hroro 6
3 PacnpoctpaHenue N3mepenne napaMeTpoB YETHIPEXIIOIOCHUKOB Ha OK-1, IIK-
IIJIOCKUX OJTHOPOJHBIX CBU. [TapameTpsl YeTHIPEXTIOIOCHUKOB. Me-ToJ1 OT- 26
BOJIH HoIeHus1 MolHOCTel. Ocnabnenne arTe-HIaTOpOB.
Meton 3amenmenns
Uccnenosanune napamerpoB CBY pe3zonaropos. Pe3o- 5
Hatopsl CBY u ux ocHoBHbIE napameTpsl. U3-mepe-
HUE JOOPOTHOCTH MO ACKPEMEHTY 3aryxaHus. Pesona-
TOp, BKJIFOUEHHBIN KaK OKOHEYHasl Harpy3ka. Meron
nepeaayr. ABTOMaTU3UPOBAaHHBIN METO U3MEPEHUS
apamMeTpoB pe30HaToOpa
Hroro 10
Hroro 3a cemectp 16
5 cemecTp
4 PacnpocTpaHeHue Hccnenoanne mapaMeTpoB (HeppUTOBBIX BEH-THIICH. 8 OK-1, TIK-
paaroOBOIH B [TapameTps! heppuTOBBIX BeHTHIICH. BeH-Tiim Ha a¢- 26
MaTepUAIIbHBIX Cpeaax (bekre heppoMarHUTHOTO pe3oHaHca. BenTunu Ha 3¢-
(bexTe cMemmeHus noist. Mismepenne xapakTepucTHK
Hroro 8
Hroro 3a cemectp 8
Hroro 24

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuia 8.1 — HauMeHOBaHUE MPaKTUYCCKUX 3aHATHI (CEMHUHAPOB)

HaszBanus paznenos

HanmeHnoBanue npakTHUECKUX 3aHATUHN (CEMHUHAPOB)

TpynoeMKoCTb,

dopmupyembie
KOMIIETEHIIUU

4 cemectp
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2 Teopus OCHOBBI TEOPUU AJEKTPOMArHeTu3mMa 3 OK-1, TIK-
AIIEKTPOMArHUTHOTO OIS Vpasuenus Makceema 26
KonTponbHas paboTta: OCHOBBI TEOPUH JIEKTPO-Mar- 2
HETH3Ma U ypaBHeHUs MakcBeia
Hroro 8
Hroro 3a cemectp 8
5 cemecTp
4 PacnipocTpaHeHue [I1mockue 21eKTPOMAarHUTHBIE BOJIHBI 3 OK-1, IIK-
HOBOJIH B 2
PajnoBon OTpakeHue 1 MpeoMIIeHHE TIIOCKUX dJIEKTpoMar- 3 6
MaTepHalIbHBIX Cpeiax HUTHBIX BOJIH
KontponwsHnas pabora: [1nockue 31eKTpoMarHuT-Hble 2
BOJIHBI, OTPAXXEHHUE U NIPETIOMIICHHUE
Hroro 8
5 OcobeHHoCTH PacnpocTpaneHne 3eMHBIX PauOBOIH 3 OK-1, TIK-
paclipocTpaHeHHA Bnusinue Tponocdeps! 1 noHOChEph Ha pacipo- 3 26
HMOBOJTH WIHBIX
PaZIMOBOJIH pasyt CTpaHEHUE PaJIUOBOIH
JMana3oHOB
KonTponbnast pabora: PacipocTpanenue paino-BoiiH 2
Hroro 8
Hroro 3a cemectp 16
Hroro 24

9. CamocrosiTesqibHasi padoTa
Buasr camocTosiTenbHOM paboOTHI, TPYAOEMKOCTh U (hOPMUpPYEMbIe KOMITETCHIIUN MTPEICTABICHBI
Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIbHOM pabOThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETECHIHH

) L =
= &
s | %
Bunrr camoctosTensHON & > ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
X S
Y o 2
~ S/
4 cemectp
1 BBenenue [IpopaboTka TeKIHOHHOTO 1 OK-1, Koncmext camomoaroros-
Marepuaia IIK-26 ku, Onpoc Ha 3aHATHIX,
Hroro 1 Tecr
2 Teopus [ToaroroBka k mpakTuue- 3 OK-1, KoHcnexT caMonoaroros-
3JIEKTPOMArHUTHOIO IOJISL | CKUM 3aHSTUSAM, CEMUHA- I1IK-26 ku, Onpoc Ha 3aHATHUIX,
pam OT4YeT Mo MPaKTUIECKOMY
[TonroToBka K mpakTu4e- 3 3aHATHIO, TeCT
CKHM 3aHSTHSIM, CEMHUHA-
pam
[TonroToBka k mpakTuye- 3
CKHM 3aHsTHSIM, CEMHUHA-
pam
[TpopaboTka JIEKITMOHHOTO 1
Marepuaa
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OdopmiteHre 0TIETOB TIO 6

JabopaTOpHBIM paboTam

Hroro 16
3 PacnpoctpaneHue [ToaroroBka k mpakTuue- 3 OK-1, Koncnekr camonoaroron-
MJIOCKUX OJTHOPOJHBIX CKHM 3aHSATUSAM, CEMHHa- [1IK-26 ku, Onpoc Ha 3aHATHUSIX,
BOJIH pam Otuer no 1abopaTopHOH

[IpopaboTka TeKIHOHHOTO 2 pabore, Otder 1o H}; aKTi-

YECKOMY 3aHST

MaTepHaa €CKOMY 3aHsTHIO, TecT

OdopmieHre OTYETOB T10 5

J1abopaTOpHBIM paboTam

OdopMmieHre 0TYETOB T10 5

J1abopaTOpHBIM paboTam

Hroro 15
Hroro 3a cemectp 32

5 cemecTp

4 PacnpocTpaHeHnue [ToaroroBka Kk mpakTuue- 3 OK-1, 3amura otuera, Koncnekr
PaauoBOJIH B CKHM 3aHATHSAM, CEMHHA- [IK-26 caMonoJroToBku, Ompoc
MaTepHalIbHBIX Cpeax pam Ha 3aHATUsAX, OTUYeT 1o Jia-

[ToaroroBka Kk mpaxkTuye- 2 GoparopHoli pabote, OT-

CKFM 3QESITHAM, CEMHHa- YeT MO MPaKTUYECKOMY 3a-

HATHIO, TecT

pam

[TpopaboTka JIEKITMOHHOTO 2

MaTepuana

OdopmiteHre 0TIETOB 1O 8

JabopaToOpHBIM paboTam

Hroro 15
5 Ocobennoctn [ToaroroBka k mpakThye- 3 OK-1, KoHcnexT caMonoaroros-
pacnpocTpaHEHUst CKHUM 3aHATHSIM, CEMHHA- [1IK-26 ku, KoHTponpHas pabora,
PaANOBOIH PA3INYHBIX pam Onpoc Ha 3aHaTusax, Ot-

Mara30HOB -

i 30HO TTOArOTOBKA K MPaKTHIC- 3 YeT 1o H]E)aKTI/I‘{eCKOMy 3a

CKHM 3aHSATHSAM, CEMHHA- HATHIO, 1eCT

pam

[ToaroroBka Kk mpakTuye- 4

CKHM 3aHSTHSAM, CEMHHA-

pam

[IpopaboTka JIEeKIIMOHHOTO 5

MaTepuana

Hroro 15
Hroro 3a cemectp 30

TlonroroBka u caaya dK3a- 36 DK3aMeH

MEHa
Hroro 98
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10. KypcoBasi paGoTa (IpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
4 cemecTp
Koncnexr camonoaroros- 7 7 6 20
KU
KonTponbhas paboTa 7 7 20
Ornpoc Ha 3aHATUAX 20
OtyeTt no nabopaTopHO 20
pabote
OT4er 1o NpaKTUIECKOMY 7 7 6 20
3aHATHIO
Hrtoro makcumyM 3a nepu- 35 35 30 100
on
Hapacraromum ntorom 35 70 100 100
5 cemecTp
Koncnekr camonoaroros- 5 5 4 14
KU
KonTponbhas pabota 5 5 14
Omnpoc Ha 3aHATHAX 5 5 14
OtyeTt no nabopaTopHO 5 5 14
pabote
OTt4er 1o NpaKTUIECKOMY 5 5 4 14
3aHATHIO
Htoro makcumyM 3a nepu- 25 25 20 70
on
OK3aMeH 30
Hapacrarommm ntorom 25 50 70 100
11.2. Ilepecyer 0a/1710B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [lepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
Bbanibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMaIbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHOM cymmbl OanioB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha gaty KT 2
12
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1.  OcHOBBI 3JE€KTPOJJMHAMUKY M pacnpocTpaHeHue paauoBoiaH Yacte 2. PacnpocTpanenue pa-
nuoBonH: Kype nexnuii / [ocrak A. C. - 2012. 84 c. [DnextpoHHbIid pecypce]| - Pexum mocrtyma:
https://edu.tusur.ru/publications/1221, nata obpamenus: 08.05.2018.

12.2. lonostHUTEILHAS JIATEPATYpa
1. DnexTpoauHaMHKa M pPacIpoCTpaHEHHWE paAvoBOJH: YdeOHoe mocobuwe / bokoB JI. A.,
Mannens A. E., 3amorpunckuit B. A. - 2013. 410 c. [Dnexrponnsiii pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/3289, nara o6pamenus: 08.05.2018.
2. IlumenoB 10.B., Bonsman B.U., MypaBuoB A.Jl. Texuuueckas snektpoauHamuka. - M.: Pa-
1o ¥ cBsa3b. 2002, — 536 c. (Hanmuuue B 6nbamoreke TYCVYP - 23 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOUH

12.3.1. O6s3aTesibHbIE YUeOHO-MeTOAHuYEeCKH e MOCO0Uus

1.  OCHOBBI TEKTPOJMHAMHKY U pacrpocTpaHeHue paauooiH: CoopHuk 3amad / Koporonos B.
C., Koznos B. I, Ilocrak A. C. - 2012. 172 c. [OnexTpoHHBI pecypc] - Pexum pgoctymna:
https://edu.tusur.ru/publications/1224, nara o6pamenus: 08.05.2018.

2. Texuuyeckas snekTpoauHamMuka, OCHOBBI 3JEKTPOAMHAMUKUA M PACIPOCTpPaHEHHE PpPaTHo-
BOJH, AHTEeHHBI U ycTpoiictBa CBY: Jlaboparopuslii mpaktukyMm / Koporomos B. C., Kosnos B. I'., Illo-
crak A. C. - 2012. 137 c. [OnexTtponHusi  pecypc] -  Pexum  gocrtyna:
https://edu.tusur.ru/publications/1319, nara o6pamenus: 08.05.2018.

3. OCHOBBI 3JEKTPOAMHAMUKH M PACHpPOCTpPaHEHHE PaJAMOBONH: MeToauyeckoe mnocodue mo
camocTosTelbHOM padote ctynenToB / lllocrak A. C. - 2012. 13 c. [DnekrponHbIi pecypc] - Pexum no-
cryma: https://edu.tusur.ru/publications/1705, nata o6pamenus: 08.05.2018.

4. OCHOBBI JEKTPOJMHAMUKNA H PACIPOCTpaHEHHE PaauoBOIH YacTh 1. DIeKTpoOMarHWTHBIC
nosist 1 BostHbL: Kypc nmekmuit / [lloctak A. C. - 2012. 143 c. [DnektponHbIi pecype] - Pexxum moctyma:
https://edu.tusur.ru/publications/1223, nara o6pamenus: 08.05.2018.

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B
Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI C OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/I10POBbSl U MHBAINOB MIPEAOCTABISIOTCS B (opMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/JI0POBbS M BOCIIPUATHUS HH(DOPMAITHH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:
- B (hopMe IIEKTPOHHOTO TOKYMEHTA;
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- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. TIIpodeccuonanpHbie 60a3pl JaHHBIX, JOCTYI K KOTOphIM odopmiier oubmmorekoir TYCYPa B
TEeKylIMii  MOMEHT  BpeMeHH. CHOHCOK  JOCTYyNHBIX  0a3  JaHHBIX CM. IO  CCBUIKE:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecneyeHune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOPUs ¢ KOTUUECTBOM I10-
CaJIOUHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOH W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yUeOHO-HAITBIIHBIE TOCOOHs, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne 1 NPAKTHYEeCKUX 3aHATHI

JlaGoparopust MPOEKTUPOBAHUS MUKPOBOIHOBBIX YCTPOUCTB

ydeOHast ayUTOpUs JIsl POBEACHUS 3aHITHI JICKITMOHHOTO TUIIA, yueOHast ayqUuTOPHs JIsl IPOBE-
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHas ayTuTOPUs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHast ayIuTOpHs JIJIsl IPOBEACHUS 3aHSITHI CEMUHAPCKOTO THIA, TTOMEIIEHUE ISl KypCOBOIO MPOEKTH -
poBaHUA (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJIbTallUi, TIOMEIIEHUE JIJIsI TPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTeCTalluu, IIOMe-
[IEHHE IS CAaMOCTOSATENBHON paboThI

634050, Tomckast obnacts, . Tomck, Jlennna npocnexr, a. 40, 405 ayx.

Ornucanune UMeroIerocs 000pyI10BaHUS:

- [Tanopamusie n3meputenu KCBH;

- 'enepaTtop curHanoB BEICOKOYaCTOTHBIN;

- U3meputenbubie nuauu P1-36, P1-3;

- HampaBnienHbie eTeKTOPHI KOAKCHATbHBIE;

- KommuiekT pynopHbIX aHTEHH;

- @eppuTOBBIE BEHTUIIU: BOTHOBOAHBIE, KOAKCHAIILHBIE,

- KomMmiekT BOJTHOBO/IHBIX M KOAKCHUATbHBIX Harpy30K;

- ATTeHI0aTOpBbl, TEPEXO/Ibl, Pa3bEMBI U JIp. TaCCUBHBIE ycTpoiicTBa CBY,

- 3meputens koMIUIEKCHBIX K03 duienToB nepenaun P4-23;

- 'eneparopsl curnaioB BeicokoyacToTHbie: ['4-80, 1'4-81, ['4-82;

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- PaGouee mecto npenogaBares.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe odecnedyeHue sl JIadopaTOpHbIX padoT
JlaGoparopusi MPOEKTUPOBAHUS MUKPOBOJIHOBBIX YCTPOICTB
yueOHas ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JICHUS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayIuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOro THIIA,
yueOHasi ayTuTOpHsl AJIsl IPOBEACHUSI 3aHATHII CEMUHAPCKOTO TUIA, TOMEIIEHHE JIJIsl KypCOBOTO MPOEKTHU -
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poBaHUs (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBECHUS TPYITIOBBIX U WHAUBUIYAIBHBIX
KOHCYNIbTALIUM{, MIOMEIIEHUE JIsl TPOBEACHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOU aTTecTalluu, ome-
[ICHHUE IS CAMOCTOSTEIBHON paboThI

634050, Tomckast o6mactb, . Tomck, Jleanna npocrekT, a. 40, 405 ay.

Ornucanmne UMEIIErocs 000PyIOBAHNUS:

- [Tanopamusie n3meputenu KCBH;

- 'eHepaTrop CUrHANIOB BEICOKOYACTOTHBIM;

- U3mepurtenbhubie uauu P1-36, P1-3;

- HanpaBnenHble 1€TEKTOPBI KOAKCUATIBLHBIE;

- Kommext pynopHbIX aHTEHH;

- GeppuTOBBIC BEHTUJIU: BOJIHOBO/IHBIE, KOAKCHAJIBHBIE;

- KommiekT BOTHOBOAHBIX U KOAKCHATbHBIX HarPy30K;

- ATTEHI0ATOpBI, IEPEXOABI, pa3bEMBI U JIp. MaccuBHbIe ycTpoiictBa CBY;

- I3amepuTenb KOMIUIEKCHBIX K03 duiinenToB nepenaun P4-23;

- I'enepatopsl curHanoB BeicokouacToTHbie: ['4-80, ['4-81, ['4-82;

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mme0Oerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTh «/HTepHeT» U 00ecreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dbopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHMEe NUCUUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILIECTBIISETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYCHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (pOpMax, MOOMIIbHOM cHCTEMBI MIPenoAaBaHus isl 00ydaromuxcs
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEeM cllyxXa, 000py/l0oBaHa KOMIIBIOTEPHON TEXHHKOM, ayIMOTEXHHUKOH, BUJEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBETUUUTENCH JI1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIUMUCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
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3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaund yaeOHON MHGOpMaIUK B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

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

14.1.1. TecToBBIE 3aaHUA

1 HopmanpHble COCTaBIISIIOIINE BEKTOPA MArHUTHON MHAYKIIMM HA FPAaHULIE pa3zeia AByX Cpea: a)
MIPETEPIICBAIOT CKAYOK; 0) HEMPEPHIBHBI; B) HE OMPEIEICHBI; T) 3aBUCIT OT BEJIMYMHBI MarHUTHOW WHIYK-
1007078

2 KacarenpHbI€ COCTABISIONINE BEKTOPOB HAMPSHKEHHOCTH MAarHUTHOTO TIOJISI: ) HETPEPBIBHBL; 0)
IPEeTepIIeBAIOT CKa4YOK; B) HENPEPHIBHBI, €CJIM NMPOBOJUMOCTh Ha TPAHMIBI pa3zesia KOHeYHa; I') Herpe-
PBIBHBI BCETA.

3 Ha rpanuue pasnena uaeaabHOrO NPOBOAHMKA IUIOTHOCTH IOBEPXHOCTHOIO AJIEKTPUYECKOTIO
TOKa YMCJIEHHO paBHA: a) KacaTeJIbHON MPOEKLMH BEKTOpa HaNpsHKEHHOCTH MarHUTHOTO Modjis; 0) kaca-
TEJIbHOM MPOEKIUN BEKTOpAa MarHUTHOM MHAYKLUH; B) HOPMAJbHON MPOEKIMH BEKTOpa MAarHUTHOW WH-
IYKIUH; T) TPONOPIHOHATbHA BEKTOPY JEKTPUUECKON MHAYKIIUH.

4 HopMmaJlbHbIE COCTaBIISIOLIME BEKTOPOB IEKTPUUECKOTO CMEILIEHUS Ha TPaHUIIE pasjliena JIByX
Cpell: a) HENPEPBIBHBI; 0) MPETEPIIEBAIOT CKAYOK; B) HEMPEPHIBHBI, €CJIM HA TPaHUIE OTCYTCTBYIOT DJIEK-
TPUUYECKHUE 3apA/bl; T) 3aBUCST OT Pa3HOCTH JUAJIEKTPUUECKUX MPOHUIIAEMOCTEN Cpel.

5. BBengenue CTOpOHHETO MarHUTHOTO TOKA MO3BOJISIET: a) JI0Ka3aTh Jjemmy JlopeHiia; 0) He 1mo3BO-
asieT okaszathk Jemmy Jlopenia; B) siemma JlopeHia He UMeeT OTHOIIEHUSI K MAarHUTHOMY TOKY; T') ITOMO-
raeT peuarb CAMMETPUYHBIE 3aa4H.

6. . 1511 TOro, 4To0bl HAWTH MIHOBEHHOE 3HAYSHHE TOJISI B METO/I€ KOMIUIEKCHBIX aMIUIUTY/I, He00-
XO/IMMO: a) JJOMHOXKUTh peajbHYyI0 YacTh HA MOKa3aTeNbHYI0 (QYHKIHIO ; 0) TOMHOXUTh MHUMYIO YacTh
Ha TI0Ka3aTeNbHYI0 (QYHKIIHIO ; B) NOAEIUTH HA MOKA3aTeNbHYI0 (DYHKILHIO; I') TOMHOXHUTb MOJY/b Ha I0-
Ka3aTeJbHYIO (PYHKIIHIO.

7. JleicTBUTEIBbHASL YACTh JAUIEKTPUUYECKON MPOHUIIAEMOCTH OIPENEISIETCS: a) IpOLeccaMu I0-
JspuU3aluy B BeliecTse; 0) morepsMu Ha J[»KOyineBO TEIuio; B) MpOLECCaMU PACIIPOCTPAHEHUS BOJIHBI B
BELIECTBE; I') 3aBUCUT OT BEJIMYMHBI TOJIS.

8. TanreHc yriia JUAJIEKTPUUECKUX TOTEPh OMPENEseTCs TONBKO: a) BEIMYMHONW MHHUMOW 4YacTH
JURJIEKTPUYECKON MPOHUIIAEMOCTH; 0) BETMUMHON JAEUCTBUTEIBHON YacTH TUAIEKTPUUECKON MPOHUIIAE-
MOCTH; B) OTHOIIICHUEM MHUMOM YacTH K JEHCTBUTEIHLHON YaCTH AUDJIEKTPUUYECKON MPOHUIIAEMOCTH; T)
MOJyJIEM JURJIEKTPUUECKON TPOHULIAEMOCTH.

9. HopMmanbHbIe COCTaBISIONINE BEKTOpAa MATHUTHONW MHAYKIIMU HA TPAHUIIE pa3jiena IBYX Cpe:
a) MpEeTepIIeBaOT CKa4YOK; 0) HEMPEPBIBHBI; B) HE ONMPENIEIIEHBI; I') 3aBUCAT OT MAaTHUTHBIX CBOMCTB Cpel.

10. KacarenpHble COCTABIISAIONINE BEKTOPOB HAMPSHKEHHOCTH MArHUTHOTO TOJIS: a) HENPEPBIBHBI;
0) mpeTepreBarT CKavyoK; B) HEMIPEPBIBHBI, €CIIU MMPOBOJIUMOCTh IPAaHUIIBI pa3/ieia KOHeuHa; ) He ompe-
JIeJIeHa.

11. Ha rpanune paszena uaeagbHOrO MPOBOJHHUKA IUIOTHOCTH MOBEPXHOCTHOTO 3JIEKTPUUYECKOTO
TOKa YMCJIEHHO PaBHA: a) KacaTeJbHON MPOEKLHMH BEKTOpa HaNpsHKEHHOCTH MarHUTHOTO MoJjis; 0) kaca-
TEJIbHOM MPOEKIUN BEKTOpa MarHUTHOM MHAYKLUH; B) HOPMAJIbHON MPOEKIMH BEKTOpa MAarHUTHOW WH-
JYKIUH; T) paBHa OECKOHEUYHOCTH.

11. HopmanpHble COCTaBIAIONINE BEKTOPOB AIEKTPUUECKOTO CMEIIEHUS HA TPAaHULIE pa3zeiia JBYX
Cpell: a) HENPEPBIBHBI; 0) MPETEPIIEBAIOT CKAYOK; B) HEMPEPHIBHBI, €CJIM HA TPaHUIIE OTCYTCTBYIOT DJIEK-
TPUUYECKHUE 3apsbl; T) HEIIPEPBIBHBI, €CJIA €CTh 3apsiIbl.

12. HopmanpHbIE COCTaBIAIOIINE BEKTOPOB HAIMPSHKEHHOCTH 3JEKTPUYECKOro MOJS Ha IpaHule
paszena: a) mpeTepreBaroT CKauok; 0) HEMpPEpHIBHBI; B) MPETEPIEBAIOT CKAYOK, €CIU Ha TPAHUIE OTCYT-
CTBYIOT JIEKTPUYECKHUE 3apsi/ibl; T) MPETEPHEeBaOT CKayOK, €CJIM Ha TPaHMIIe MPUCYTCTBYIOT AJIEKTpUYE-
CKHE 3apspl.
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13. KacarenbHble COCTaBISIOUIME BEKTOPOB HANPSKEHHOCTU 3JIEKTPUUECKOrO IOJS HAa I'PaHULE
paszena IByX Cpell: a) HEMPEPhIBHBI; 0) MpeTepreBaloT CKayoK; B) MPETEPIICBAIOT CKAYOK TOJIBKO Ha Tpa-
HUIIE UIeaJTbHOTO MTPOBOIHUKA; T') PABHBI HYJIIO.

14. IlepnenauKkymsipHast MOJSIpU3AIUS XapaKTEPHA TEM, UTO: a) TUIOCKOCTh TMOJSIPU3AIdN, COEP-
JKallas HampaBleHHe BekTopa E , mepneHAuKylspHa MIOCKOCTH MajeHus; 0) MIOCKOCTh, COAepKalias
BekTOop H , mepneHaukynspHa IIOCKOCTH MaJIeHUs; B) IUIOCKOCTh, cojieprKaiiasi Bektop E , mapamiensHa
IUIOCKOCTH MaJI€HUs. .

15. TapamnensHas moJIsIpU3aIs XapakTepHa TeM, YTO: a) TUIOCKOCTh, CoIeprKaliasi BCE TPH BEKTO-
pa (Hnan, Hotp, Hrpen), napaniensHa miockoCTy nmajeHus; 0) IIOCKOCTh, COAEpKaIas BCe TPHU BEKTO-
pa , mapajuiesibHa IUI0CKOCTH MaJIeHHUs; B) TUIOCKOCTb, COIEPIKAIlasi BCE TPU BEKTOPA, T') MEPIIEHIUKYJISIP-
HA TUIOCKOCTH TIAJCHHSI.

16. MunumanbHblil K03 duiueHT orpakerus (R=0) MoxeT ObITh TOCTUTHYT: a) MPHU TEPIICH TN -
KYJISIPHOU TOJISIpU3aIiy; 0) MpU mapauieTbHON MOSIPU3alNY; B) 715 000MX BHIOB MOJISIPU3AIUH; T) IPU
AIUTUITUYECKON MOJIIPU3ALIH.

17 CunoBble TUHUH JEKTPUUECKOTO BEKTOPA MOAXOAAT K TTOBEPXHOCTH UACATHLHOTO MPOBOJHUKA!
a) Mo HopMayid; 0) MO KacaTeJIbHOM; B) Yrojl MPEIOMJICHUS BCETJa PaBEH HYJIO; T') YroJ TPETOMIICHHS
BCEIJIa paBEeH COPOKa IMATH TPagycaMm.

18. Ecnmu nuanexTpudeckas MpoOHUIIAEMOCTh BTOPOM CPelbl CTPEMHUTCSI K OECKOHEYHOCTH TO, HE3a-
BHCUMO OT OPHEHTALIUN NIEKTPUUECKOI0 MOJIsl B IEPBOM cpesie, Ha paHMLIe pa3zeiia AByX Cpell UMEET Me-
CTO TOJIBKO: a) HOpMasIbHast; 0) KacaTelbHas; B) 00€ COCTABIISIONIUE IIEKTPUUECKOTO TOJIs; T') 00€ COCTaB-
JISIOUINE YIEKTPUIECKOTO MOl paBHBI HYITIO.

19. I'pannvHbBIC YCIOBUS UMEIOT MECTO TOJIBKO: a) B OKPECTHOCTH BBIICTIEHHON TOYKH Ha MOBEPX -
HOCTH; 0) Ha BCcell MOBEPXHOCTH pa3ielia; B) Ha BCel MOBEPXHOCTHU pa3Jiena ; T') TOJBKO B 0COOBIX TOYKAX.

20. U3 popmynsl miast cuutel JIopeHIia ciieayet, 4To (GOKyCHpPOBKY MydKa 3apsyKEHHBIX YaCTHIL MOXK-
HO OCYIIIECTBUTH: @) JIEKTPUUECKUM I10JIeM; 0) HE0OXOIMMO UCIIOJIb30BaTh MarHUTHOE T10JIE; B)oOa OIS,
T') TOKOM CMEIIICHHUS.

21. TanreHc yria AM3IEKTPUYECKUX ITOTEPH ONPEAEIIAETCS:

a) TOJBKO. BEJIMUYMHONW MHHMMOW YaCTH JTUAJICKTPHUUYECKOW MPOHHUIAEMOCTH; 0) BEITUYHMHOW JICHi-
CTBUTEJIBHON YacTH JUAJIEKTPUYECKON NMPOHHULIAEMOCTH; B) BEIMUYMHOW OTHOIIEHHS ACHCTBUTEIBHOW U
MHHUMOM YacTei AMAIECKTPUUYECKON MPOHHUIIAEMOCTH; T) HE 3aBUCHUT OT JUAJICKTPUUECKON MPOHUIIAEMO-
CTH.

22. Bomna pacrnipocTtpansieTcsi B1oib ocu Z [I1ocKocThI0 paBHBIX (a3 WM BOJHOBBIM (DPOHTOM
HA3BIBACTCSI TUIOCKOCTh: a) MEePHeHIUKYIsipHast ocu Z; 0) miockocTh XOY; B) MIOCKOCTh, YIOBIETBOPSIIO-
ast Ipu JI0OBIX t ypaBHEHUIO ot +fZ = const TNIOCKOCTD; T') YAOBIETBOPSIONIAS TPH JIOOBIX t ypaBHEHHUIO
ot — Bz = const. OTBeT - B) ; I).

23. B kakux paiioHax moHocdepHsie Oypy BBI3BIBAIOT HamOoJiee cuiabHOe HapymieHue KB cBs3u
(OT HECKONIBKUX YacOB JI0 HECKOJIBKUX CYTOK.): ) B pailoHax KBaTopa; 0) B palioHaX HU3KUX LIMPOT; B) B
palioHaX BBICOKHX IIMPOT; T) B pallOHaX ¢ HU3KOW BIIAKHOCTHIO.

24. Paguonuaun YKB paGoTatoT B yciaoBusAX MpsAMoil BUIUMOCTH. OTBITHBIM ITyTEM YCTaHOBIIE-
HO, 4TO JTMHA PAJHOTPACCHI HECKOJIBKO OOJIBITIE, TPUUYUHON TOMY SIBISETCS: a) nudpakius; 0) cuia 3em-
HOTO TMPUTSDKEHUS; B) MHTEpdepeHLus; T) pedpakuus.

25. Pacuer KB paanonuHum 3eMHBIM JTydeM J1aeT HauOOJIBIITYIO TaJTbHOCTh B CTydae, €Clid Paauo-
JIUHUS PACIIONIOKEHA: ) HaJl TOYBOM CpeiHel BIaKHOCTH; 0) HaJl MyCTHIHEH; B) HAJ MOPEM;

B) HaJ[ TOPOJIOM CO CIIOIITHON 3aCTPONKOM.

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI

1 DnexTpOMarHuTHOE MOJIE U €r0 MaTeMaTUYeCKUe MOJIEIIH.

2 3akon OMa B tuddepeHanbHol popme.

3 DneKkTpoMarHuTHBIE BOJIHBI B XOPOLIO MTPOBOJALICH cpejie.

4 3akoH coXpaHeHus 3apsaaa

5 5. DnexkTpoMarHuTHbIE BOJIHBI B CBEPXIPOBOIHUKAX. YpaBHeHHE JIOHIOHOB.
6 3akoH ["aycca.

7 HopmanbHoe nagenne OMB Ha ueanbHO NPOBOSIYIO TOBEPXHOCTb.

8 3aKOH HEepa3pbIBHOCTU MarHUTHBIX CUJIOBBIX JIMHUM.
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9 3akon CHems.

10 Yron bprocrepa.

11 Yron nosHOro BHYTPEHHETO OTPAKEHUS.

12 3akoH MOJHOTO TOKA.

13 Tok cMeleHus.

14 HeomHOpOIHBIE TIJIOCKUE BOJIHBI.

15 I'pannunsle ycnoBus JleontoBuua.

16 3aKoH 3IeKTPOMAarHuTHOM MUHIYKITUH.

17 I[Napenue mockoir OMB nos mporu3BOJILHBIM YTJIOM Ha HACAIBHO MPOBOISALLYIO TOBEPXHOCTb.
18 IloHsiTHE TPOOIBHON U TONIEPEYHOM COCTABIIAIOIINX TTOJIA.
19 Marepuanbshblie ypaBHeHus OMIL.

20 E —u H — BosHBIL

21 CBsi3p MEX 1y NPOJOIBHBIMU U MONIEPEUYHBIMU COCTABJISIOIIUMU TIOJIS.
22 Tlonapu3allMOHHBIE U CTOPOHHUE TOKH.

23 Bousnbl Tuna E — B IpAMOYroJIbHOM BOJIHOBOJIE.

24 YpaBHeHnus MakcBeia Jyisi TapMOHHYECKUX KOJICOaHMIA.

25 Bounnbl Tuna H - B mpsIMOyroiasHOM BOJTHOBOZE.

26 Bekrop IloliTunra.

27 Bonna tuna H10 B npsiMOyroasHOM BOJTHOBOJE.

28 IlpuHuuMNI nepecTaHOBOYHOM ABONCTBEHHOCTH.

29 Pacnpenenenue Tokos B BoiHe H10.

30 XapakTepucTUueCKoe CONMPOTUBICHUE BOITHOBOIA.

31 Jlema Jlopenua.

32 Turmbl BOJH B KPYIJIOM METATIMYECKOM BOJTHOBOJIE.

33 [I1nockue BOJHBI.

34 Bouinbl Tuna E — B KpyriioM BOJTHOBOJE.

35 3aryxaHue BOJIH B MaT€pHAJIbHBIX CPEax.

36 Bosabl EO1 u E11 B kpyriiom BOJIHOBOJIE.

37 YpaBuenue ['enbmromnbia.

38 Bousibl Tua H — B KpyriioM BOJTHOBOZE.

39 IloHsATHE XapaKTEPUCTUUECKOIO COIPOTUBIICHNUS.

40 Crpykrypa H11 - BoJIHBI B KPYTJIOM BOJTHOBOJIE.

41 Tlnockue DMB ¢ snunTuyecKko Noasipu3almnei.

42 Bomnus! Tuna — T. O0mIre cBOHCTBA.

43 I'paHn4HbBIE YCIOBUS 11 HOPMAIBHBIX cocTaBistomux OMII.
44 KoakcuajabHEIN BOJIHOBO/IL.

45 I'paHnyHble YCIOBMS IS KacaTelabHbIX cocTaBistomux OMIL.
46 ITomocKoBEIE BOJTHOBOIEI.

47 Tlonsarue kBa3u — T — BOJH.

48 ODMB B x0po110 IPOBOAIIEH Cpelie.

49 Otpe3ok BomHOBOAA ¢ T — BOJTHOM KaK YETHIPEXIOIIOCHHUK.

50 Pacnipoctpanenne OMB B 6eCCTOIKHOBUTEIHLHOM TUTa3MeE.

51 Marepuanphble ypoBHU DOMII B MarHuToau3aeKTPUKE.

52 TpsMoyronbHBI 0OBEMHBIN PE30HATOP.

53 MarepuanpHble ypaBHeHUss DOMII B MarHUTHBIX MaTepuanax.
54 CoOcTBeHHbIE KOJICOaHHs B IPSMOYTOJIBHOM PE30HATOPE.

55 MarepuaneHble ypaBHeHUss OMII B aHU30TPONHBIX cpenax.
56 Ctpykrypa OMII B pe3onaropax ¢ xkonedbanusimu tuna H101.
57 ®usnueckuil CMbICI ypaBHeHUN MakcBeina.

58 Ob6nactu mpuMeHeHus ypaBHEeHN MakcBelia B MHTErpalibHON U auddepeHnaibsHoi popMme.
59 Pe3oHaTopel Ha BOJHOBENYILUX JUHUAX ¢ T — BOJTHOM.

60 duznueckuii CMbICT KOG GUIIMEHTA PaCIIPOCTPAHCHHUS.

61 Konebarensubie cuctembl CBU. CoOCTBEHHBIE THUITBI KOJICOAHHIA.
62 Iitockre BOJHBI M UX XapaKTEPUCTUKH.
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63 J106poTHOCTh OOBEMHBIX PE30HATOPOB.

64 ®azoBas ckopocth OMB.

65 I'pynmnoBast ckopocts OMB.

66 YpaBHEHUs NBUKEHUS BEKTOpAa HAMAarHUYEHHOCTH B MAarHETUKAaX.

67 Tenzop MarHUTHOM MPOHULIAEMOCTH.

68 O6miee penieHue ypaBHeHUS [ eTbMrosbIia.

69 YpaBHeHus MakcBenia B THPOTPOITHOI cpejie.

70 ITonepeunoe pacnpoctpanenrne SMB B rupoTpomnHoii cpene.

71 PacnpocTpanenune miockoii OMB B npon3BoJIbHOM HaIIpaBIICHUU.

72 IlpononsHoe pacnpocTpaneHue OMB B rupoTponHoit cpese.

73 73. Knaccudukanus paguoBOJIH 110 TUANa30Hy U CIOCO0y pacpoCTpaHEeHUs

74 Knaccudukarus paaroBOJIH MO JUANA30HY B CIIOCO0Y pacpoCTpaHEHUs

75 Onpenenenue 00IACTH MPOCTPAHCTBA, CYIIECTBEHHON MPHU PACIIPOCTPAHEHUH PAIHOBOJIH.

76 Pacdert moss npu NOAHATHIX AHTEHHAX B 30HE MPSMOW BUAUMOCTH

77 Nntephepenumonnas popmyna u ¢popmyna Beenenckoro

78 InarpaMMbl HaPaBICHHOCTH MOAHSATHIX AHTEHH.

79 lnarpaMMbl HalPaBJIEHHOCTH MOJHSTHIX aHTEHH.

80 Pacuer nmosst mpu HU3KO PaCMON0KEHHBIX aHTCHHAX.

81 ®opmymna Illyneiikuna - Ban-nep-Ilons.

82 Bnusinue Tpornocdepsl Ha pacpoOCTPpaHEHNUE PAJAHOBOJIH: CTPOCHHUE TPOTIOCHEpHI

83 BnusiHue Tpornocdepsl Ha pacCpOCTPAaHEHHUE PAIMOBOIH: CTPOSHHUE TPOTIOChHEpHI

84 TpomocdepHbie BOTHOBOBL. PaccessHre paqnoBoIH Ha TPOIIOC(EPHBIX HEOTHOPOTHOCTIX

85 Hanbaee TpomocdepHoe pacrpoctpaHeHre. OCOOEHHOCTH pPacIpPOCTPAHEHHUS ONTUYCCKUX
BOJIH B Tpornocepe

86 BnusHue moHocepsl Ha pacpOCTPAHEHUE PAJMOBOINH: CTpoeHHe noHocheprl. Duznueckue
MPUYMHBI 00pa30BaHus B HOHOC(HEPE HOHU3UPOBAHHBIX CIIOEB.

87 BnusiHre MarHUTHOTO TOJIsI 3eMJIM Ha paCIIPOCTPAHEHHUE PAIMOBOIH B HOHOC(EpE

88 BinsiHue 31eKTpOAMHAMHYECKUX CBOMCTB 3€MHBIX TOKPOBOB HA pACHpPOCTPAHEHUE CBEPXIJIUH-
HBIX, JUIMHHBIX U CPEHUX PATUOBOIH

89 OcobeHHOCTH paclpOCTpaHEHUsI KOPOTKUX BOJH (30Ha MOJYaHUsI, HOYHbIE BOJIHBI U THEBHBIE
BOJIHBI).

90 OcobeHHOCTH PaCIIPOCTPAHCHHS YIBTPAKOPOTKUX BOJIH (paMOpEIICHHbBIC TMHUHU CBS3H, KOCMHU-
YecKast CBSI3b)

91 OcobeHHOCTH pacIPOCTPAHCHHS YIBTPAKOPOTKUX BOJIH (paUOpEIICHHbBIC TMHUHU CBS3H, KOCMHU-
YecKast CBSI3b)

14.1.3. Tembl KOHTPOJILHBIX pPadoT
1.OcHOBBI TEOpUU JIEKTPOMArHeTu3Ma u ypaBHeHUsI MakcBesia
2. II1nockue 371eKTpOMarHuTHBIE BOJIHBI, OTPa)KEHUE U NPEIIOMIIEHHE
3.PacnipoctpaneHue paguoBOJIH

14.1.4. Tembl OIPOCOB HA 3aHATHUAX

Llenu u 3amaunl TUCHMIUIMHBI, OPTaHU3alUsl OOYYeHHSI U CaAMOCTOSTENbHONW pabOTHl CTYJCHTOB.
MecTo 3neKTpoMarHeTu3Ma B COBpeMeHHOU (pusnyeckoil kaptuHe mupa OcodbeHHocTH nuanaszona CBY.
Texnuka CBY u ee npumenenue. PacnpocTpanenne paguoBOiH. DJIEMEHThl BEKTOPHOH anreOphl U BEK-
TOPHOI'O aHAJIN3a.

OCHOBHBIE TIOJIOKEHUS 3JEKTPOMAarHeTU3Ma: 3JIEK-TPOMArHUTHOE I0JIE U €0 MaTreMaTH4ecKue
mojenu. [InotHocTh TOKa mpoBoauMocTH. Juddepennmansuas gopma 3akona OMa. 3aKOH COXpaHEHUS
3apsna. 3akoH ['a-ycca. 3aKOH HEpa3pbIBHOCTH MATrHUTHBIX CHJIOBBIX JMHMH. 3aKOH IIOJIHOTO TOKa. Tok
CMEILIEHUsA. 3aKOH DJJIEKTPOMAar-HUTHOM HHIAYKUMHU. MarepuanbHble YPaBHEHHS 3JIEKTPO-MarHUTHOIO
nosist. [lonsipuzaniioHHbIe U CTOPOHHUE TOKHU.

VYpaBHenusa MakcBesia: cBoJKa ypaBHeHH MakcBeisia. YpaBHeHUs: MakcBesuia B MHTErpaIbHOM
dopme. YpaBuenus Makcperia B nuddepeHnmansHoi Gpopme.

VYpaBHenus MakcBeiia Juisi TapMOHUYECKUX KolleOaHMii: ypaBHeHUs MakcBesuia ajisi rapMOHU4e-
ckux koneOanuii. Monoxpomartnueckue nomns. KomruiekcHble aMImuTyapl nojei. KoMmiuiekcHast Tuaiex-
TPUYECKAsl IPOHULIAEMOCTh. YTOJ JUAIEKTPUUECKUX MOTEPh. DHEPreTUUYECKNE COOTHOIIECHHUSI B AJIEKTPO-
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MarHuTHOM nose. Bekrop IlokinTrHra. Marautaslii Tok. IIpuHIuUI nepecTaHOBOYHON JBONCTBEHHOCTH.
Jlemma Jlopenua.

IInockue OgHOPOIHBIE HIIEKTPOMArHUTHBIE BOJIHBIL: IIOHATHE BOJIHOBOIO mpolecca. [Ipononbusie u
norepeyvHblie BOJHBL. 110CKHMe BOMHBI M NX XapaKTEPUCTU-KU. 3aTyXaHUE BOJIH B MATEPUAIBHBIX CPEAAX.
Kos¢punu-ent pacnpocrpanenus. BomHOBOI XapakTep mepeMeHHOTO 3JIEKTPOMAarHUTHOTO MOJs. YpaB-
HeHue ['enbmromnsa.

[Tonspu3anus IUVIOCKUX AJIEKTPOMArHUTHBIX BOJIH: IOHSATHE XapaKTEPUCTUYECKOIO COINPOTHUBIIE-
Hus. [110THOCTE MOTOKAa MOITHOCTH B TUIOCKOW 2JIEKTPOMATrHUT-HOM BOJIHE. HEekoTophle YacTHBIE CIydau.
IInockue BOJIHBI € DJUIMIITUYECKON nosspu3anuei. [nockue anekTpoMar-HuTHbIE BOJIHBL, PaCIIPOCTPaHs-
IOIUECS B IPOU3BOJIBHOM HAIIPABIICHUU.

I'paHnyHbIE yCIOBUS AJI1 BEKTOPOB AJIEKTPO-MAarHUTHOIO IOJIS: NOCTAHOBKA 3a1a4yd. ['paHnuHbIE
YCIIO-BHS JUIsl HOPMAJIBHBIX COCTABISIOIUX BEKTOPOB MAarHUTHO-TO MOJs. I’ paHNYHbIE yCIIOBUSA 71 HOP-
MAaJIbHBIX COCTaB-JIAIOIIUX BEKTOPOB DJIEKTPUYECKOrO MO, [ paHUYHBIE YC-JIOBHS Il KacaTeIbHBIX CO-
CTaBJISIOIIMX BEKTOPOB Mar-HUTHOI'O NOJIA. [ paHWYHBIE YCIOBHS U KaCaTEIbHBIX CO-CTABIIAIOIUX BEK-
TOPOB JJIIEKTPUYECKOTO IOJI.

HopmanbHOe majneHue INIOCKUX OIHOPOIHBIX 3JICKTPOMArHUTHBIX BOJH Ha IUIOCKYIO T'DAHHLLY
pasze-ya cpela: HOPMAIbHOE MAJCHUE IJIOCKOW AIEKTPOMAarHUT-HOM BOJIHBI HA UCAIBHO IIPOBOIALIYIO
IUIOCKOCTh. HOp-ManpHOE mazneHne IIOCKOM 3JIEKTPOMarHUTHOM BOJHBI HA JUAJIEKTPUYECKOE IOJIYIIPO-
cTpaHCcTBO. HopManbHOE naze-Hue IUIOCKOM AIEKTPOMAarHUTHOW BOJIHBI HA JMDJIEKTPUYE-CKUHU CIIOU KO-
HEYHOU ToJMHBL. K BOMpOCy 0 CO3ITaHUK HE OTPAKAIOUIUX CPE.

[TageHne IIOCKUX OAHOPOAHBIX 3JIEKTPOMAar-HUTHBIX BOJIH Ha IUIOCKYIO T'PaHUIly pas3ziena cpeln
IIOJI TIPOM3BOJIBHBIM YITIOM: IIaJICHHE IUIOCKOM 2IIEKTPOMAr-HUTHOM BOJIHBI HA IUIJIEKTPUYECKOE MOIYTIPO-
CTPaHCTBO MO/ IIPOU3BOJILHBIM YIVIOM. Y101 bprocrepa.

PacnipocTpaneHne MIOCKUX 2JIEKTPOMAarHUT-HBIX BOJIH B CpeJjax ¢ YaCTOTHOM

JUCIIEPCUEN: BOJIHBI B AURJIEKTPUKAX U B IpOBO-mauieit cpene. [lmasma u ee snekTtpoauHamuye -
CKHE napa-MeTpbl. PacripocTpaneHne 31eKTpOMAarHUTHBIX BOJIH B IUIa3Me. PacnpocTpaHeHne UMITyJIbCOB
B CpEe/Iax ¢ 4acTOT-HOM aucnepcueit ¢pa3zoBoii ckopoctu. [ToHsATHE TPYNITIOBOI CKOPOCTH.

PacnipocTpaHeHHe IUIOCKHUX 2IEKTPOMATHUT-HBIX BOJH B aHU3OTPOIHBIX Cpelax: U30TPOIHBIE U
AHU-30TPOIHEIE cpenpl. Puzndyeckuid MexaHu3Mm aHm3orpornuu (eppuroB. [lomepednoe u mpomoIBbHOE
pacrnpocTpaHeHUe IEKTPOMArHUTHBIX BOJH B HAaMarHn4eHHoM (eppute. Dddextel Korrona — MyToHa u
®Dapanes.

OO01e BONpOCHl PACIPOCTPAaHEHHsI PaJnO-BOJIH: KiIacCU(UKAIMs PaJMOBONH IO JUANa3oHy U
cnoco-0y pacnpocTpaneHus. PopMyibl HaeaTbHON pajnonepena-yu 1 MHOKUTENb ociabnenus. Onpene-
JIeHHE 00JIaCTH IPO-CTPAHCTBA, CYIIECTBEHHON IIPU pacIpOCTPAHEHUH PaHO-BOJIH.

Pacripoctpanenue 3eMHBIX paJiMOBOJIH: pacueT MOoJIs IIPU NOJHATHIX aHTEHHAX B 30HE MPSIMOU BU-
mumoctH. UHTepdepennonHas Gopmyna u ¢popmyna Beenenckoro. JlnarpamMmbsl HaIpaBiIeHHOCTH MOJ-
HATBIX aHTEHH. Y4eT c(hepruuHOCTH 3eMJIM MPU PACIPOCTPAHEHHH PAJMOBOJIH B 30HE OCBEIICHHOCTH.
ITpuBeneHHBIE BBICOTBHI M MX HMCIIOJIb-30BaHUE MPHU pacdere noss. Pacder mosst npu HU3KO pac-MOI0KEH-
HbIX aHTeHHaX. [locranoBka 3amaun. CTpykTypa moist BOmM3u nosepxHoctu 3emuu. @opmyna Ilyneii-
kuHa-Ban-gep-Iloms.

Bnusiaue Tponocdeps! Ha pacnpocTpaHeHHE PaIHoOBOIH: cTpoeHue Tponochepsl. EE anekrpuue-
CKHe TapaMeTpbl. PacripocTpaHeHre BOJH B HEOAHOPOIHOM cpe-ne. SBinenue pedpakimu. IKBUBAJICHT-
HBI panuyc 3emnu npu yuere pedpakuuu. Cepxpedpaxmus. Tponochepnsie BomHOBOABI. PaccesHue
PaIMOBOJIH Ha TPONOC(EPHBIX HE-0MHOPOAHOCTIX. JlanbHee TponochepHoe pacnpocTpaHe-Hue. OcodeH-
HOCTHU PacHpOCTPAaHEHHUsI OTITHYECKHUX BOJIH B Tporocdepe.

Bnusinue noHocdepsl Ha pacrnpoCTpaHEHHE pa-AHOBOJH: CTpOeHHE HOHOChepbl. Dusnueckue
NPUYHHBI 00pa30BaHusl B HOHOC(Epe HOHU3UPOBAHHBIX CIIOEB. DIEK-TPUUECKHE MapaMeTpbl cioeB. Kpu-
TUYECKHE U MAaKCHMajlb-HbIE YaCTOTHI. BIMsHME MarHUTHOTO MO 3€MJIM HAa Pac-IIPOCTPAHEHUE Paayo-
BOJIH B MoHOC(hepe. OCOOEHHOCTH paclpoCcTpaHEeHUs] B MOHOC(epe BOJIH Pa3IMYHBIX JHAana3o-HOB. BbI-
O0p ONTUMAJIBHBIX pa0OYNX YaCTOT.

PacnpocTpaneHue paauoBOIH Ha KOCMUYECKUX JIMHUAX CBS3U: CUCTEMBI CITyTHUKOBOU CBSI3U U UX
Ka4eCT-BEHHBIE MTOKa3aTenu. [100Ckl 4acTOT B cUCTEMax CIIyTHH-KOBOM PaMOCBA3H. Y4eT NONIOIIECHUS
CUTHAJOB B aTMO-cepe. [enomsapuszanus BoiH B atmochepe. LLlymbr atMmocdepbl, KOCMUYECKUE IIIyMbI U
LIYMBI IIPUEMHBIX CHUCTEM. JJIEMEHTBI MPOCKTUPOBAHUS CUCTEM CIIyTHHUKOBOM CBA3M. IIpmmepsl cuctem
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CIIyTHUKOBOU CBsi3H B Poccum u 3a pyOexom

PacnipocTpaHeHue paguoBOSIH PA3IMYHBIX JUANIA30HOB: BIMSHUE JIEKTPOJANHAMHYECKUX CBOWCTB
3eMHBIX TIOKPOBOB Ha PACIPOCTPAHEHUE CBEPXJIMHHBIX, JJIMHHBIX U CPEIHUX PaauoBoiIH. OCOOCHHOCTH
pacipoCTpaHEeHUs: KOPOTKUX BOJIH (30HA MOJYaHHS, HOYHBIC BOJHBI U JHEBHbIE BOJIHBI). OCOOEHHOCTH
pPacIpoCTpaHEHUs! YIBTPAKOPOTKUX BOJIH (paauopesielHbIe JIMHUU CBSI3U, KOCMUYECKAsI CBSI3b).

14.1.5. 3auér
Tema 1. DnemMeHTHI BEKTOPHOTO aHATHM3a

1.1 Bennumnna paboThl, KOTOPYIO COBEpIIAET CUJIa HA MPSAMOJIMHEHHOM IyTH , €CTh: a) BEKTOP; 0)
CKaJIsp; B) HE OTpEJICIICHA.

1.2 CkansipHOe NpOU3BEIECHUE IBYX BEKTOPOB PaBHO HYJIO, €CIM BEKTOpa: a) KOJUIMHEApHBI; 0)
OPTOTOHAJIBHBI; B) €IMHUYHBIC.

1.3 BekTopHOE NpOM3BEIEHHE JIBYX BEKTOPOB PaBHO HYJIO, €CJIM BEKTOpA: a) KOMIUIAHAPHBI; 0)
OPTOTOHAJIBHBI; B) €IMHUYHBIC.

1.4 TIpousBoaHast OT BEKTOPA €CTh: a) OTPE30K COCTUHSIIOINI KOHIBI BEKTOPOB U ; 0) mepreHu-
KyJISIp K BEKTOpaM | ; B) KacaTellbHas K JIMHUH L omrchIBaeMoii BEKTOPOM ;

1.5 Ecnu BeKTOp NOCTOSHHBIN (HE 3aBUCHUT OT t), TO MPOU3BOHAS OT BEKTOpPA BUJA OKa3bIBACTCS:
a) IEPIICHIUKYJISIPHA BEKTOPY ; 0) mapasijieibHa BEKTOPY ; B) B OOIIEM CiTydae OTBET U HE a), ¥ HE 0).

1.6 13 BTOporo 3akoHa HproToHa cienyer, 4To: a) paboTy NPOU3BOAUT JIMIIb TAHICHLIMAIbHAS CO-
CTaBJISIIOIIAsl CUIIbL; 0) paboTy MPOU3BOIUT JIMILL HOPMaJIbHAsl COCTABIISIONIAs CUJIbL; B) 00€ COCTaBIIAIO-
M€ CUJIbl UCKPUBIISIIOT TPAEKTOPHIO.

1.7 I'paguenT ckansipHON (pyHKIMU BCerza ecTh: a) BEKTop; 0) CKajsp; B) 3aBUCUT OT BHIOPAHHOM
CHCTEMBI KOOP/IMHAT.

1.8 JluBepreHuys BEKTOPHOTO IOJI BCETa €CTh: a) BEKTOp; 0) CKaJsIp; B) 3aBUCUT OT BHIOPAHHOM
CHCTEMBI KOOP/IMHAT.

1.9 JluBepreHIysi BEKTOPHOTO TOJIS 3TO: @) KOJIMUYECTBO CHIIOBBIX JIMHUN, HAYMHAIOMINXCS B OECKO-
HEYHO MajioM o0beme; 0) MOTOK MO Yepe3 MOBEPXHOCTh ITOr0 00beMa; B) CKOPOCTh U3MEHEHHSI IPOEK -
IIUHM BEKTOPA BJIOJb COOTBETCTBYIOIIEH KOOPIMHATHI.

1.10 PoTop BEKTOPHOIO MOJISE €CTh: a) HOBOE BEKTOPHOE MO0JI€; 0) MCEBAOBEKTOP; B) LHUPKYIALUSA
TIOJISI TT0 3aMKHYTOMY KOHTYDY.

Tema 2. OcHOBHBIE TIOJIOKEHUS TEOPUH AIIEKTPOMArHeTu3Ma

2.1 BekTopHoe moJie 3aJ1JaH0 OJJHO3HAYHO, €CJIM: a) U3BECTHA ; 0) M3BECTEH ; B) U3BECTHHI U .

2.2 HeoOXOAMMBIM U IOCTaTOYHBIM YCJIOBHEM MOTEHLMAIBHOCTH MOJIS ABJsETCA: a) ; 0) ; B) U .

2.3 HeoOxoauMbIM U JOCTATOYHBIM YCIIOBUEM COJICHOUIATLHOCTH TIOJIS SBJIAIOTCS: @) ; 0) ; B) U .

2.4 U3 popmymnsl 1t cuitel JlopeHna cienyert, yTo GOKYCHUPOBKY IydKa 3apsiKEHHBIX YaCTULl MOX-
HO OCYIIECTBHUTb: @) DJIEKTPUUECKUM I0JeM; 0) MarHUTHBIM I10JIEM; B) HEOOXOAMMO HCII0JIb30BaTh 00a
OJIS1.

2.5 VBenu4uTh KHHETUYECKYIO DHEPIUI0 IYyYKa 3apsSKEHHBIX YACTHI] MOXHO: a) AJIEKTPUUYECKUM
noJjieM; 0) MarHUTHBIM T0JIEM; B) HEOOXOAUMO HCIIOIB30BATh 00a MOJsL.

2.6 CoOCTBEHHBIMH TOKAMHU 3JIEKTPOMArHUTHOIO MOJISL SBJISIOTCA: a) TOK IMPOBOJAUMOCTH; 0) TOK
CMEILEHHMSI; B) TOJIAPU3ALMOHHBIN TOK.

2.7 Tok renepaTopa €cTb: a) CTOPOHHHI TOK; 6) COOCTBEHHBIH TOK; B) TOK IPOBOJIUMOCTH.

2.8 Ecnu B BeIOpaHHOM Touke mpocTpaHcTBa div B = 0, To: a) MarHUTHBIE CUJIOBBIE JIMHUU 3aM-
KHYTBI; 0) BEKTOpHOE 110Ji€ B HUIZle HE UMEEeT UCTOUHUKOB; B) MarHUTHBIE 3apsi/ibl B IPUPOJIE OTCYTCTBY-
IOT.

2.9 DneKTpOMarHUTHOE I0JIe€ B MAarHUTOIUAIIEKTPUKE OIPENETIeHO, €CIM U3BECTHBI: a) abCoIoT-
Hasl IMAJIEKTPUYECKasi MPOHULAEMOCTh; 0) aOCONMIOTHAS MarHUTHAas MPOHHUIIAEMOCTD; B) OTHOCUTEIIbHAS
JTURJIEKTpUYEcKasi © MarHUTHAs IPOHULIAEMOCTb.

2.10 B cpenax, B KOTOPBIX BEKTOpa U , THOO BEKTOPA U SBISAIOTCS HE KOJJIMHEAPHBIMH, JUIJIEKTPH-
yeckasi, TM00 MarHUTHAs IPOHUIIAEMOCTH SIBJISIFOTCS: a) TeH30pamu; 0) GyHKIIMIMHA KOOPAWHAT; B) HE3a-
BUCHUMBIMH OT KOOP/HMHAT.
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Tema 3. YpaBHenus Makcpemia

3.1 [IpeanouruTenbHee MOIb30BATHCS YpaBHEHUAMH MakcBellia B UHTETpalibHON (hopMe, eciu: a)
M3BECTHO B SIBHOM BHJIC YpaBHEHHUE KOHTYpPa, OXBaThIBAIOIIETO 3JIEKTPOMArHUTHOE MoJie; 0) M3BECTHHI B
SIBHOM BHJIE YPaBHEHHUS KOHTYpa U MOBEPXHOCTH, Y€pPEe3 KOTOPYIO MPOXOJAT CUIIOBBIEC JIMHUU; B) U3BECTHBI
B SIBHOM BHJI€ YPAaBHEHUS KOHTYpa, IOBEPXHOCTH U 00BbEMa, COJIEPIKAIIETO ANEKTPUUECKUE 3apsiIbl.

3.2 IIpuHIUT CyNEepHO3UIIUH IEKTPOMArHUTHBIX TOJIeH 3aKIII0UaeTcs B TOM, YTO: a) o0Iee pere-
HUE ypaBHEHUI MakcBeljia ecTh CyMMa YacTHBIX peleHuil; 0) olliee perienre ecTb CyMMa YacTHBIX pe-
IICHUI TTOMHOKEHHBIX Ha MIPOU3BOJIbHBIC TOCTOSHHBIE KOI((MUIIMEHTHI ai, TJe 1 — HOMEp YacTHOTO pelle-
HUS; B) 00III€e pEIIeHUE €CTh TPOU3BEACHUE YaCTHBIX PEIICHUH.

3.3 MruoBeHHOE 3Ha4€HHE BEKTOPA, TAPMOHUYECKH U3MEHSIOIIEr0Cs BO BpEMEHH, €CTh: a) peallb-
Has 4acTh OT KOMIUIEKCHOM aMIUIMTY/pbl; 0) peajbHas 4acTh CaMOro BEKTOpa; B) MHUMAas 4acTh CaMOIo
BEKTOpA.

3.4 AMIIUTYIBl JBYX TAPMOHHYECKH HM3MEHSAIOUIMXCS BO BPEMEHU BEKTOPOB MMEIOT BUI U . U3
YCIIOBHSA CJIEIYyeT, UTO: a) BEKTOpa MapajuiesibHbl OpTy ; 0) 00pa3yloT B MPOCTPAHCTBE yroi ; B) BEKTOP
orepekaeT BEKTop Mo (pa3e Ha YeTBEpTh Neproa.

3.5 Bektop lloifHTHHra 1151 TapMOHHYECKOTO MPOIIECCa UMEET BU/L:

)

IJe: a) MepBoe claraeMoe ecTh KoleOonascs 4acTb MOIIIHOCTH, a BTOPOE — yCPEeIHEHHAs 3a Te-
PHO/J IJIOTHOCTH MOTOKA MOIIIHOCTH; 0) MepBOE cllaraeMoe €CTh YCpeIHEeHHas 3a Mepro/l INIOTHOCTh OTO-
Ka MOIIHOCTH, a BTOPOE — KOJICOJIOIAsCS YaCTh MOIIHOCTH, CpEIHEE 3HAYCHNE KOTOPOil 3a MepHo1 PaBHO
0; B) 00a ciaraeMbIX OMUCHIBAIOT MJIOTHOCTH MOTOKA MOIIIHOCTH MEPEHOCUMOM 3JIEKTPOMAarHUTHBIM TOJIE.

3.6 13 yetBepToro ypaBHeHHs MakcBeluia CIEAYET, YTO MATHUTHBIX 3apsiIoB B IPUPOE HE CYILe-
ctByeT. OIHaKo MpH pacueTe, HalpUMep, aHTEHH BBOAAT CTOPOHHUN MarHUTHBIN TOK jCT € LENbIO: a) MPH-
JAaHUS CUMMETPUYHOTO BHJIa TIEPBOTO M BTOPOTO ypaBHeHUH MakcBesuia; 0) eciii U3BECTHO peIieHUe JUIs
BEKTOpa , TO aBTOMaTHYECKasl 3alUCh PEIIEHUs U1 BEKTOpa OCYILIECTBISETCS MTyTeM MPOCTON 3aMEHbI =
7 M, ; B) JOKA3aTENbCTBA IyalbHOCTH (IBONCTBEHHOCTH) 3JIEKTPOMATHUTHOTO IIPOLIECCA.

3.7 BBeaeHue cTOpOHHETO0 MarHUTHOTO TOKA MO3BOJISIET: &) ToKa3arh jemmy JlopeHia; 0) He mo3-
BOJISIET JI0Ka3aTh JieMMy JlopeHiia; B) JiemMa JlopeHlia He UMeeT OTHOLIEHUSI K MAaTHUTHOMY TOKY.

3.8 Jlis1 Toro, 4TOOBI HAWTH MITHOBEHHOE 3HAYCHHUE ITOJISI B METOIC KOMIUIEKCHBIX aMIUTHTY]L, HEOO-
XOJIUMO: @) TOMHOXXUTh PEaIbHYIO YacTh Ha MOKa3aTeIbHYIO (DYHKUUIO BUAA eXP(j ot); ) JOMHOXHUTH pe-
aJBHYIO YacTh Ha TOKa3aTelbHYIO (YHKIHIO BUAA €Xp(j ot); B) MOACTUTH HA MOKA3aTEIbHYIO (DYHKIIUIO
BuAa exp(j ot).

3.9 JleiicTBUTENbHAS YaCTh AUAJIEKTPUUECKON MPOHUIIAEMOCTH ( ) ONpeAesaeTcs: a) mpoleccaMmu
NOJISIPU3AIIK B BEIIECTBE; 0) morepssMu Ha J[)KOyJIeBO TEII0; B) MPOLECCAaMH pacpOCTPAHEHUS BOJIHBI B
BEIIIECTBE.

3.10 TanreHc yria qu3IeKTPUUECKUX TOTEPh ONMPENESETCs TONBKO: a) BETUYMHOM MHUMOM YacTu
TUAJICKTPUYECKON TTPOHUIIAEMOCTH; 0) BEIMUNHOMN TEUCTBUTEIIPHON YaCTH JUAJICKTPUUECKON MpOHHUIIAe-
MOCTH; B) OTHOLIEHUEM MHUMOM YacTH K ACHCTBUTEIBHON YaCTH JUAIEKTPUUECKON IPOHUILIAEMOCTH.

Tema 4. ITnockue 31€KTPOMArHUTHBIE BOJIHBI

4.1 MareMaTtH4eCKOM MOJIENBIO OJHOPOIHOM IIOCKOW BOJIHBI sABIsSETCA GyHKuMs: a) A(z, t) =
Amcos(ot — Bz); 0) A(z, t) = Re{AmejPzejot}; B) A(z, t) = Re{ m ¢jpz}.

4.2 MrHoBeHHbIe 3HaueHUs1 GyHKIUU A(z, t) onpeaensercs apryMeHTamu: a) (X, y, z, t); 0) (X, y,
t); B) (2, 1).

4.3 Konebanus B TOUKe ¢ KoopauHaTon Z > 0 3ama3npiBaeT 1o (ase Ha BeTU4IUHY: a) Bz paauan; 0)
(ot — Bz) panuan; B) ot paguaH.

4.4 TInocKoCcThIO paBHBIX (a3 WM BOJHOBBIM (DPOHTOM HA3BIBACTCS ITUIOCKOCTH: @) MEPIEHINKY -
JsipHas ocu Z; 0) MIIOCKOCTb, YAOBIETBOPSIONIAs MPH JIOOBIX t ypaBHEHUIO ™t — Z = const; B) MIIOCKOCTb
XOY (BosHA pactpoCTpaHsIETCs BIOIb OCH Z).

4.5 Tlpouecc pacmpoOCTpaHEHHs 3JIEKTPOMArHUTHOM BOJIHBI XapakTepu3yeTcs KoddduuueHTom
pacmipocTpanenust Y = o + jf, rae o — koddduiment ocnabnenus, f — koapdunuent ¢aspl. BoaHoBOIM
IPOIIECC OCYILIECTBISAETCS, €CIU: a) Y — KOMIJIEKCHOE YHCIO0; 0) Y — MHUMOE YHUCIIO; B) Y — ACHCTBUTEIb-
HOE YHCJIO.
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4.6 DnekTpoMarHuTHas BOJIHA SIBJISIETCS MJIOCKOM OJHOPOJHOM BOJHOW TOJBKO B Cllydae, €Clu: a)
Ex - 0, Ey = Ez = 0; 6) onmiunas ot Hy/s nmpoekuus Ex ynosnersopser ypasHenuio ; B) Ey =¥ 0, Ex =
Ez=0wu.

4.7 B oqHOpPOMHOM IUIOCKOM BOJIHE BEKTOPHI M : &) MEPICHAMKY/ISPHBI;, 0) ¥ MepHeHINKYISIPHBI
OCH pacIipoCTpaHeHus Z; B) OpPUCHTUPOBAHHBI IIPOU3BOJIBHO.

4.8 BonHa Ha3bIBaeTCs MPaBOMOJSpU30BaHHOM, ecin: a) Ex = Emlcos ot; 6) Ex = Emlcos ot,
Ey =Em2sin .t; B) Ex=Emlcos t, Ey = Em2sin ot.

4.9 KOMIUTEKCHBIN XapaKTep XapaKTEPUCTHUECKOTO COMPOTUBIICHUS CPEIbl O3HAYAET, YTO: a) cpefa
¢ motepsiMH Ha J[xoyseBo Terio; 0) cpeaa ¢ MoTepsMU, BEKTOpa U KOJIEOIIOTCS He CUH(a3HO; B) UMEETCs
cABUT (a3 MEXKIy BEKTOpaMU U , IPOMOPLUOHANIbHBIN TAHT€HCY YIJIa TUAIEKTPUUYECKUX MOTEPh.

4.10 BonHOBOW BEKTOp IUIOCKOH BOJHBI 00pa3yeT OAWHAKOBBIA yroia 6 ¢ MOJOXKHUTEIbHBIMU
HaIpaBJICHUSAMHU OCEH X, y, Z IEKapTOBOH cucTeMbl kKoopauHat. Kakos stot yron? Otget: a) 300; 6) 450;
B) 57.740.

14.1.6. Bonnpochl Ha caMONIOATOTOBKY

1. BBeaeHue B TEOpHUIO 2JEKTPOMArHETU3MA

2. OCHOBHBIE TOJOXKEHUS JIEKTPOMArHeTU3Ma: 3JIEKTPOMArHUTHOE I10JIE U €T0 MATEMATUUYECKHE
moxenu. [ImotHocTh Toka mpoBomuMocTtu. duddepennnansuas ¢popma 3akona Oma. 3aKOH COXpaHEHUS
3apsaa. 3akoH ['a-ycca. 3akOH Hepa3pbIBHOCTU MAarHUTHBIX CHJIOBBIX JIMHHUN. 3aKOH IOJHOrO TOKa. Tok
CMEIIEeHUs. 3aKOH AJIEKTPOMAarHUTHON MHAYKUMU. MatepralibHble ypaBHEHHsI 3JIEKTPO-MarHuTHOTO IOJIS.
[Tonsspr3aliuOHHBIE U CTOPOHHUE TOKH.

VYpaBHeHnus: MakcBesia: CBOJKa ypaBHeHH MakcBeiuia. YpaBHeHus1 MakcBesuia B MHTErPAIbHOM
dopme. YpaBHenus Maxkcpesuia B iuddepeHnuansHoi popme.

VYpaBHenust MakcBeiia Jiisi FapMOHHUYECKHUX KosneOaHUi: ypaBHeHHs MakcBelia Juis TapMOHUYe-
cKux KojeOaHuii. MoHoxpomaruueckue nosist. KomiiekcHble aMIUIUTY/IbI OJIEH.

3. Ilnockue OJHOPOAHBIE SIEKTPOMATHUTHBIE BOJHBI: MOHSATHE BOJIHOBOrO mpouecca. [Iponosns-
HBbIE U IIONEpEeUHble BOJHBI. [I0CKME BOJIHBI M MX XapaKTEPUCTUKU. 3aTyXaHUE BOJIH B MaTepUaIbHBIX
cpenax. Koapdumment pacnpoctpanenus. BoiHoBo# xapakTep MepeMEHHOTO 3JIEKTPOMArHUTHOTO TIOJIS.
YpaBHenue ['enpmrosnbia.

[Tonsipu3anus IVIOCKUX AJIEKTPOMArHUTHBIX BOJIH: IOHSITHE XapaKTEPUCTUYECKOIO COINPOTHUBIIE-
Hus. [l1ockre BOSHBI ¢ JIUIMIITUYECKON NOJIAPU3ALUEH.

['paHnyHbIE yCIOBUS AJI1 BEKTOPOB 3JIEKTPO-MAarHUTHOIO TOJIS: MOCTAHOBKA 3a1a4u. ['paHuyHbIe
YCIJIOBUS JJI1 HOPMAJIBHBIX COCTABJIAIOIIMX BEKTOPOB MAarHUTHO-TO IOJIA. I’ paHUYHbIE YCIOBHS Ul HOP-
MaJIbHBIX COCTABJISIOIIUX BEKTOPOB AJIEKTPUYECKOIo Mouid. |’ paHUYHbIE YCJIOBUS AJIsi KacaTeJbHBIX CO-
CTaBJISIIOIIMX BEKTOPOB MAarHUTHOTO MOJIs. [ paHUUYHBIE YCIOBHS [UIsl KACATEIbHBIX COCTABIIIOIIUX BEKTO-
POB 3JIEKTPUYECKOrO MOJISI.

HopmanbsHoe nagenue niocKux OAHOPOAHBIX NIEKTPOMAarHUTHBIX BOJIH HA IUIOCKYIO FPAHULLY pa3-
Jiesia cpeli: HopMaJIbHOE MaJieHUE MIOCKON 3JEKTPOMAarHuT-HOM BOJIHBI Ha UJCAJIbHO MPOBOAAILYIO IIOC-
kocTb. HopmanbHOE mNazeHHE IUIOCKOW 3JEKTPOMAarHUTHOW BOJHBI HAa AMAJIEKTPUYECKOE IIOIYIIPO-
cTpaHcTBO. HopManbsHOE najieHre TIOCKOM AIEKTPOMAarHUTHONW BOJIHBI HA IUAJIEKTPUYECKUN CII0M KOHEY -
HOM TOJILLIUHBI.

[Tagenne MIOCKUX OJHOPOJHBIX AJIEKTPOMAarHUTHBIX BOJIH Ha IUIOCKYIO I'paHUIly pasfelia cpel
II0J1 ITPOU3BOJIBHBIM YIJIOM: NAJCHUE IIOCKOW JIEKTPOMArHUTHOW BOJIHBI HA JUAJIEKTPUYECKOE MOJTYIpO-
CTPAHCTBO MOJI TPOU3BOJIBHBIM YIJIOM. Y101 bprocrepa.

4. PacripocTpaHeHHUE INIOCKUX JIEKTPOMArHUTHBIX BOJIH B CPEAAX C YACTOTHOM

JUCTIepCUeii: BOJHBI B UAJIEKTPUKaX U B POBOJSIIEH Cpefe.

[Tnasma u ee 3n€KTPOAMHAMHUYECKHE ITapa-MeTpbl. PacnpocTpaHeHue 37€KTpOMarHUTHBIX BOJIH B
miaszMe. [lonsiTue rpynmnoBoi CKOPOCTH.

PacripocTpanenue IMIOCKMX 3JEKTPOMAarHWHBIX BOJH B @HU3OTPOINHBIX CpeJax: M30TPOIHbBIE U
AQHU30TPOIMHbIE cpebl. PU3nUecKuil MexaHu3M anuzorponuu peppuros. [lonepeuHoe u mpoaoibHOE pac-
IPOCTPAaHEHHE JIEKTPOMArHUTHBIX BOJIH B HAMarHu4eHHoM ¢eppure. Ipdextsl Korrona Myrtona n ®a-
pazest.

5. O61mue BONpoCH pacnpoOCTPaHEHUsI PaJAnO0-BOJIH: KJIACCHU(UKALUs paAUOBOJIH O UANa30Hy U
cnoco0y pacnpoctpaneHus. @opmyiiel ueanbHON paauonepesayl U1 MHOXKUTEIb ociadbnenus. Onpene-
JieHHe 00JIaCTH PO-CTPAHCTBA, CYIIECTBEHHON NPU PaCIPOCTPAHEHUU PAJHOBOIIH.
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PacripocTpaneHe 3eMHBIX PaJMOBOIIH: PacyueT MOJIsl P MOJHATHIX aHTCHHAX B 30HE MPSIMOU BU-
numoctu. Matepdepenmonnas ¢popmyina u hopmyna Beeaerckoro.

Pacuer mosnst mpu HU3KO pacIoNoKeHHBIX aHTeHHaX. [locTaHoBka 3agaun. CTpyKTypa Mmosis BOIU3U
nosepxHoctu 3emuin. ®opmyna [lynelikuna-Ban-gep-Iloss.

Bnusinue Tpomocdepbl Ha pacmpOCTpaHEHUE PATUOBOIH: CTpOCHUE Tpormocdepsl. SBieHHe pe-
bpakuun. DKBUBAJIEHTHBIN paauyc 3emin npu ydete pedpakmuu. Cepxpedpaknus. TpomochepHbie
BOJIHOBOJIbI. PaccesiHue paarioBONIH Ha Tpomoc(epHbIX HEOTHOPOTHOCTAX. [lanbHee TpomocdepHoe pac-
npoctpaHenre. OcoOEHHOCTH pacTpOCTPaHEHHUs! ONITUYECKUX BOJH B Tponocdepe.

Bnusinue nonocdepsl Ha pacpocTpaHeHUE PATUOBOIH: CTpOCHHE HOHOC(ephbl. DU3nUecKue Mpu-
YUHBI 00pa30BaHUs B HOHOC(Eepe HOHU3UPOBAHHBIX CIOEB. DIEKTPUUECKHe mapaMeTpsl cioeB. Kputuue-
CKHE U MaKCHUMAJIbHbIC YaCTOThl. BIUsSHIE MarHUTHOTO TOJS 3eMJIM Ha PaclpOCTPaHEHUE PATUOBOIH B
noHocgepe. OCOOEHHOCTH pacpOCTpPaHEHHS B HOHOC(EpEe BOJIH PAa3IMYHBIX JUana3oHOB. Beibop onTu-
MaJIbHBIX pab0oYuX 4acTOT.

PacnipocTpanenue paaroBOJIH HA KOCMHUUYECKHUX JTMHUSIX CBA3H: CUCTEMbI CITyTHUKOBOM CBSI3U U UX
Ka4eCTBEHHBIC MIOKA3aTEIH.

[Tosochl 4acTOT B cUcTeMaxX CIYTHUKOBOW PaguOCBsI3U. YUET IMOMIOIIEHUs CUTHAJIOB B atMocde-
pe. Jenonspu3zamust BonH B armocdepe. Llymbr armo-chepsl, KoOCMUYECKHE IIYyMBl U ITyMbI TPUEMHBIX
CHUCTEM. DJIEMEHThI MPOEKTUPOBAHUS CUCTEM CITYTHUKOBOW CBS3U. [IprMephl CUCTEM CITyTHUKOBOW CBSI3U
B Poccun u 3a pyoexom

Pacnpoctpanenue paJnoBOIH pa3IMUHBIX JWANA30HOB: BIMSHHUE AJIEKTPOJUHAMHUYECKIX CBOWCTB
3eMHBIX IOKPOBOB Ha PaCIPOCTPAaHEHHE CBEPXTMHHBIX, JUIMHHBIX U CPEAHUX PaTHOBOJIH.

OcoOeHHOCTH pacmpoCTpaHEHHs] KOPOTKUX BOJIH (30HA MOJYaHMsI, HOYHBIC BOJIHBI M JHEBHbBIC
BOJIHBI).

OcoOeHHOCTH pacnpoCTpaHeHHs! YIAbTPAKOPOTKUX BOJIH (paauopesieiiHble TUHUH CBSA3H, KOCMUYe-
CKasi CBSI3b).

14.1.7. Bonipocs! AJ151 NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHHAPaM
OCHOBBI TEOPHUH IJIEKTPOMarHeTu3ma
YpaBHeHus Makcseia
[1n0cKue 31eKTPOMAarHUTHBIE BOJIHBI
OTtpakeHue U MPEIOMIIEHUE TNIOCKUX JIEKTpOMar-HUTHbIX BOJIH
PacnpocTpaneHnue 3eMHBIX pagruOBOJIH
Bnusinue Tponocdeps! 1 HOHOC(hEPHI Ha PacIpO-CTPaHEHUE PaIMOBOJIH

14.1.8. Tembl 1a00paTOpHBIX padoT

Hccnenosanne nByxnontocHUkoB Ha CBY. M3mepeHne BXOAHOTIO CONMPOTUBIIEHUS C IIO-MOIIbIO U3-
MepuTenbHOW JUMHMU. OnpeneneHrne KOMIUIEKCHOIO COINPOTUBIIEHMS B HAarpy3Ke IO pac-IpeAeieHUI0
I0JIS1 B JIMHUN

N3mepenue napamerpoB deTbipexnontocHukoB Ha CBY. IlapameTpbl ueThipexnotocHUKoB. Me-
TOJ| OTHOILIEHUsI MoIIHOcTeH. OcnabieHue aTTe-HioaTopoB. MeTos 3aMeleHus

HccnenoBanue mapameTpoB (GeppuToBbIX BeH-THIEH. [lapamerpsl ¢eppuToBhIX BeHTWIEH. Ben-
TIiIK Ha 3¢dexre PpeppomarnuTHOro pezoHanca. Bentunu Ha s dexre cmemenus nois. Msmepenue xa-
PaKTEpUCTHUK

14.2. TpeOoBaHMSs K OLIEHOYHBIM MATepHAaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st munr ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TeJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

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

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
npoBepKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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