defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA
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Kadeapa paguonpreMHbIX U paguonepeaaoLyx yCTpoicTs
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JEKAH P30

4.T.H. XpycTtanes B. A.
r.

PABOYASI [TIPOTPAMMA YUEBHOU JTUCLTATIITMHBI
DJIeKTPOAHHAMHKA H PACIIPOCTPAHEHHE PAAHOBOJIH

Ob6pasoBarenbHas nporpammva: 11.03.01 PagnotexHuka, npodunb: PagnoTexHuyeckme cpeacTea
nepesgayu, nprema 1 06paboTKmn CUrHaI0B

Kypc: 3, cemectp : 5
®aKynbTeT PaguoTEXHUKIN U 3NIEKTPOHNKN,

CemecTp

No

Bupg geatenbHocTn

5

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

65

Jekuymn, yac.

36

MpakTnyeckune 3aHATUA, Yac.

NabopaTopHble 3aHATUSA, Yac.

18

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

ATTECTaums, yac.

KoHcynbTaumm, vac.

10

CamocTonTefibHas paboTa, yac.

79

11

Buabl camocTosTenbHO paboThl
(KypcoBoi1 NPOeKT, KypcoBas
paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)

PI'3

12

Bug aTTecTaumm

Hosocnbupck 2017



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (efepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/ibHOro
cTaHAapTa BbicLLero obpasoBaHus No HanpasneHuio (cneyunanbHocTK): 11.03.01 PagmoTexHuKa

&I OC BBefeH B aeincTeme npmkasom Nel79 ot 06.03.2015 r. , gaTa yTBepxaeHus: 20.03.2015 .

MecTo gucumnvHbl B CTPYKTYpe yyebHoro nnaHa: biok 1, 6asosas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 11.03.01 PagnoTtexHuka

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

PIvPITY, npoTtokon 3acefaHmns Kageapsl Ne6 ot 20.06.2017

YTBepX/aeHa Ha coBeTe (paKy/bTeTa PaAMOTEXHUKM U 3N1eKTPOHUKK, NpoTokon Ne 6 o1 21.06.2017

Mporpammy paspaboTan:
npodeccop, 4.7.H. Fopbayes A. .
3aBepyrownii kageapoii:

npodgpeccop, A4.T.H. Kucenes A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

flekaH XpycTtanes B. A.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyun ®@IrOC: OIIK.2 cniocoGHOCTH BBISIBISITH €CTECTBEHHO-HAYYHYIO CYNTHOCTH IPodJieM,
BO3HUKAIONINX B X0/1€ NPodeccHoHATbHOI JeITe TbHOCTH, IIPHBJIEKATH 1JI5I HX PelIeHHsI COOTBETCTBYIO I
(pm3nKo-MaTeMaTHYCCKHIl ANNAPAT; ¢ YaCHU CAEOYIOUIUX Pe3VIbMaAmoe 00yYenun:

31. 3HaTb OCHOBbI MAaTEMATUYECKOr0 ONUCAHNA 3/1IEKTPOMAarHUTHbIX nonei un pagnoBOIH

y2. YMETb paCcCYNTbIBATb NapaMeTPbl INEKTPOMarHUTHbIX nonen un PagnoBosiH B CBO60,EI,HOM NPOCTPaHCTBE N B

HanpaBAALLMX CUCTEMAX

2. TpeboBaHus HI'TY K pe3ynibTaTaM 0CBOEHUS ANCLUM/INHbI

Tabnuua 2.1
PEBy}'IbTaTbI N3y4yeHna ANCLUMNNANHBI N0 YPOBHAM OCBOEHUA (VIMeTb CDOprI opraHmsayumu
npescTaB/ieHWe, 3HATb, YMeTb, BNaJeTh) 3aHATUIA

ANeKTPOAVHAMUKA 11 PacnpoCTPaHEHe PaAMOBO/H

OrK.2.31 3HaTb OCHOBbI MAaTEMaTNYECKOr0 ONMCcaHNsA 3M1IEKTPOMArHUTHbIX MoNen 1

PaAMoBOJ/IH

1.00 OCHOBHBIX THIIAX SJIEKTPOJIUHAMUICCKUX CUCTEM

Nekuyun; NabopaTopHble paboThl;
CamocTonaTe/sibHasa paboTa

2.0 CTPYKTYPEC SICKTPOMAarHUTHOTO IIOJISI B OCHOBHBIX THIIAX 3JICKTPO JUHAMMUIECKUX
CHCTEM

Nekuyun; JlabopaTopHbIe paboThl;
CamocToaTenbHas paboTa

3.0 pacnpocTpaHeHUHU PaJlOBOIH B YCIIOBUSIX [IEPECEUEHHON MECTHOCTH U IIPU
HaJIMYUH [IPEILITCTBUAR

Nekuyun; JlabopaTopHble paboThbl

4. uHTerpanbHble U fuddepeHIraIbHBe YPaBHEHHS SJIEKTpOMarHeTu3Ma

Jlekuun; JTabopaTopHble paboThbl

5.aHaTATHYECKUE W YUCIICHHBIC MET OJIbl PEIIICHUSI I'PaAaHUTHBIX 3a /a1

Jlekuun; JTabopaTopHble paboThbl

6.MexaHU3M B036y')KZ[CHI/IH SJICKTPOMarHUTHBIX TIoJIeH 3aJaHHBIMA UCTOUYHHUKAMU

Nekuun; JlabopaTopHbIe paboThl;
CamocTosTenbHasa paboTta

7‘TCOpI/]IO HU3IIYYCHUS DJICKTPOMAarHUTHBIX BOJIH B CBO6OI[HO€ IIPOCTPAaHCTBO

Jlexuwn; JlabopaTopHble paboThbl

OlK.2.y2 ymeTb paccunTblBaTb NapameTpbl 31EKTPOMarHNUTHbIX NOMe U PaanoBOSH B

CBO60,U,HOM MPOCTPaHCTBE 1 B HarnpaBAdOLWLNX CUCTEMaX

8.cTpouTs MaTeMaTHIECKHAE MOICIH SIISKTPOMAaTHATHEIX IIPOTIECCOB B pa3IMTHEIX
cpenax

Nekuun; JTabopaTopHble paboThbl

9.onpe eI Th XapakKTepUCTUKH YIEKTPOMarHUTHBIX Hosei

Jlexuwmu; JlabopatopHble paboThbl

lﬂ‘paCC‘II/ITBIBaTb napamMeTphbl OCHOBHBIX THIIOB SJICKTPOJUHAMUICCKHUX CHCTEM

Jlexuwn; JlabopaTopHble paboThbl

11.m300paskaTh CTPYKTYPY JIEKTPOMAarHUTHBIX ITOJIEH, TOKOB IIPOBOAMOCTH H
CMEITEHMS B PETYILIPHBIX HALIPaBISIOIMKX U KoJIebaTelIbHbIX CHCTEMax

Jexuwnn; JlabopaTopHble paboThbl

3. CofiepykaHve 1 CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1
CcbINIKK Ha
TeMbl NeKLNA AKTUBHbIE Uacbl | pesynbTaTbl
(hOopMbl, Yac.
06y4yeHuns
CemecTp: 5
AvpakTnyeckasn egnHuua: CucTembl ypaBHeHUIA MakcBenna u rpaHuyHble YC0BUs
1. JInHum nepegayn ¢ pacnpegenieHHbIMU no anHe
MOroOHHbLIMY napameTpamu. "TenerpagHole™ ypaBHeHNS
A/MHHbIX MHWIA. MNagatoLme n 0TpaXkKeHHble BO/HbI B
OJIMHHBIX IMHKUAX. Beryume, cMeLlaHHbIe 1 CTOsiUME BOSHLI B
LNMHHBIX IMHUAX. PacnpeeneHne ToKa U HanpsXeHUs BAONb 0 3 1,10, 8
O4JIMHBI IMHAW. XapaKTepuCcTUYecKoe (BOSTHOBOE)
COMPOTMB/IEHUNE [LJIMHHON NINHWK, €€ BXOLHOE KOMMEKCHOE
COMNPOTUB/IEHUE B Pa3/IYHbI X pexmmax paboTsl. Kpyrosas
Anarpamma Cmuta.




2. YpaBHeHns Makcsensia v rpaHuyHbIe YCIOBUA Ha rpaHuLax
pasgena ByX Cpef C PasnnyHbIMU 3/1eKTPON3NYECKUMU
CBOWCTBaMMW. HenpepbIBHOCTb KOMMOHEHT 3/1eKTPOMarHUTHOro
nons Ha rpaHuuax pasgena asyx cpef. OAHOCBA3HbIE 1
MHOTOCBA3HbIE HaNpasAoLLMe CUCTEMbI U UX MOLENNPOBaHWME
AJIMHHBIMU IMHUAMW C pacnpefeneHHbIMY napaMeTpamu.
BbiBog, "TenerpagHbIX" ypaBHeHWn U3 ypaBHeHUIA Makcsenna.

1,11, 4,5

Anpaktuyeckada eagnHuua: CBO60,£I,HbIe N HanpaB/IdEMbIE I/TEKTPOMarHATHbIE BOJIHbI

4. BonHoBble ypaBHEHUS U UX 13nM4ecKuii cMbic. Teopema
eIMHCTBEHHOCTM peLLeHni AngdepeHLManbHbIX YpaBHEHI
3M1EKTPOMArHUTHOro Noss. MeTog YacTHbIX PELLEHWIA 1
MeTOAbl pa3feneHns nepeMeHHbIX. MpofosnbHbIe 1
nonepeyHble KOMMNOHEHTbI 31IEKTPOMAarHUTHOrO NONS.
MpefcTaBneHre NONepeYHbIX KOMMNOHEHT NO/S Yepes
NPOAO/IbHbIE.

2,4,8

5. CKansipHble 1 BEKTOPHbIe ypaBHeHMs eNbMrosbLa.
OTbICKaHMe YacTHbIX peLleHunid B NoNbIX BONHOBOAAX. AaMHa 1
(hazoBasi CKOPOCTb HaNpaB/sieMblX BOSH. [ncnepcus BOSH B
MonbIX BO/IHOBOZAAX. I"pynmoBasi CKOPOCTb aHCaM6 /s
(BOIHOBOTO MaKeTa) 31eKTPOMarHUTHbIX BO/H. KoHLenuus
BpunnyaHa, nyyeBas KapTHa pacnpocTpaHeH sl BOJH B
BONHOBOfaxX. KpUTnueckas 4acToTa nosbiX BO/IHOBO/0B.

2,4,5

6. DNeKTPOMarH1THbIE BOJIHbI B MPAMOYTO/bHbIX U KPYT/IbIX
BO/IHOBOZAX. XapaKTepucTUyecKne napameTpbl BOTHOBOLOB.
BonHbl E- (TM) 1 H- (TE) Trnos. JoM1HaHTHbIe (OCHOBHbIE)
W BbICLLUWE TUMbI BOSIH. KpuTnyeckue yactoTel. CTpyKTypa
3NEKTPOMArHUTHOTO MO/ AOMVUHAHTHbIX U BbICLLIMX TUMOB
BOJIH, KapTWUHbI TOKOB MPOBOAMMOCTY Ha CTEHKax BO/IHOBOJ0B
1 TOKOB CMELLIEHUSA B AV3NIEKTPUKE BOTHOBOZA.

12

11,2,5,9

7. MHOrocBsi3Hble HanpasstoLme cucTeMbl. JIMHUM Nepeaayn
¢ BonHamu T-tuna (TEM). KoakcmanbHblli Kabenb,
CTPYKTypa nons BHyTpY Kabens. JoMMHaHTHas BOMHa U
BbICLUME TUMbI BO/IH B KOaKcuasibHOM Kabene. BonHoBoe
COMPOTMB/IEHNE KOAKCHabHOro Kabens. MonockoBble v
MWKPOMOIOCKOBbIE NMMHUW, CTPYKTYpPa Nons JOMUHAHTHON 1
BbICLLMX TUMOB BOJH. LLieneBble M KonnaHapHbIe IMHWN,
CTPYKTypa nonei JOMUHAHTHOM W BbICLUNX TUMOB BOJIH.
TexHoMorus peannsauum naaHapHbIX TMHUIA Nepegaqn.
dpMrpoBaHMe TONOOMN NPOBOAALLMX (hparMeHTOB Ha
OPraHNYecKMX, KEPaMUYECKNX 1 KPUCTaNINUECKMX
MOANOXKAX.

10,11, 2,5

8. O6bEMHbIE Pe30HaTOpPbI NPOV3BO/LHON (hOPMbI 1
rpaHnYHbIe YCNOoBMA B HUX. CTPYKTypa aneKTpoMarHUTHOro
nons B MPSAMOYrO/bHbIX, LMINHAPUYECKMX U KOAKCUabHbIX
pe3oHaTopax, X Pe30HaHCHbIe 4acToTbl. BBOA 1 BbIBOA,
SHEPrMmn TUMNOBbLIMW NNHMAMMK Nepedayn. MNoTepn B
pe3oHaTopax, X A06pOTHOCTb. KBasnonTuyeckume
HanpaBNALLME CUCTEMbI 1 PE30HATOPbI.
BONOKOHHO-0ONTUYECKME CBETOBO/bI U Kabenun, TEXHOMOMMS UX
peanunsauum U CoeMHEHNS MeXay CO60 1N KNacCuyecKUMm
NNHUAMK Nepedayn. MimnegaHCHble NOBEPXHOCTU U UX
CBOICTBA.

11,2,5,9

Anpaktudeckan eguHmua: M3nyyeHue aNeKTpoMarHUTHbIX BOSIH U ero UCTOUYHUKU




11. CTOPOHHWIA TOK 1 Noe n3nyyeHns. BeKTopHble
3ana3fblBatoLLive 3/1eKTPOAVHAMUYECKE NOTeHLMaNbI.
Mpeobpa3oBaHns AngdepeHLanbHbIX ypaBHEHWI
3/1EKTPOMarHUTHOrO MOJIA N aHaIM3 X peLLeHus.
SneMeHTapHBbIA 3N1eKTPUYECKMA gunons Mepua.
XapaKkTepucTmkm nsnydaemoro gunosnem repua
3N1EKTPOMArHMTHOr O NoJisi. SNeMeHTapHbI MarHUTHbIN
AVNob U NPUHLMIM NepecTaHOBOYHOMN JBOWCTBEHHOCTM.

2 4,6,7,9

12. OKBMBa/IEHTHbIE BUPTYa/lbHbIE NOBEPXHOCTHbIE
NCTOYHWKN. VIX B3aMMOCBA3b C TaHTeHLMAIbHbIMK
COCTaBNAOLMMMN 3MIEKTPOMArHUTHOTO MOJIA Ha rPpaHuLe
pasgena AByX Cpes Cc pasnnUyHbIMU OU3NEKTPUYECKUMN
MPOHULLAEMOCTAMM. DNeMeHT [MtoireHca n ero
3/1eKTPOMarHUTHOE U3nyyeHue. [inarpaMmma HarnpasneHHOCTU
1 nonapusaumsa n3nyveHns anemeHTa lolireHca.

2 4,6,7,9

AvpakTnyeckas eanHMLa: PacnpocTpaHeHe pajnoBosiH

13. PacnpocTpaHeHve paLuoBOIH B CBOOGOAHOM NPOCTPAHCTBE.
MpeacTaBneHne 0 pagnMonvHUAX. PaaroBosiHbI B NPUPOLHBIX
yCNoBuAX. BnvsHme noBepxHOCTU 3eMin, 06LMIA NOAXOA,
NOMMHaHTHas 06nacTb (06nacThb, CyLWecTBeHHasA Ans
pacnpocTpaHeHns pagroBOsIH).

1 3,7,9

14. leomeTpUYeCKas oNTMKa 1 Teopus andpaxLmm.
MocTaHoBKa 3afaum Augpakumu, npegenbHble cnyydan. MeTog
lMoireHca - Kupxroda. VIHTerpasbHble XapakTepucTUKu
Avdpakuun. Audpakums ®payHrodepa Ha 0TBEpCTUN, Mofe
andgpakuun. Audpakums ®peHens Ha 0TBEPCTUN U eé
nccnefosaHue. 30Hbl PpeHens.

2 3,7,9

15. lnanasoHbl pagnoBo/H U 0CO6EHHOCTU KX
pacnpocTpaHeHna B KaXkaoM U3 anana3oHoB. BivaHue
NMOBEPXHOCTU 3eMNN U €€ CHePUYHOCTU. 3eMHble PafMOBO/IHbI,
B/IMAAHWE Tpornocgepb! 1 noHocdepbl. SddekT H.M.KabaHoBa
1 ero Ucnosib30BaHvie B 3aropU3oHTHOW pafnonoKaumm.
Pedhpakuus n gudpakuma paguoBosH npu nx
pacrnpocTpaHeHUy B YCIOBUAX NepeceyeHHO MeCTHOCTM U
npyv HaNNYMK NPeNATCTBUIA. Mogenu n MeTofbl pacyeta
pagmoTpacc.

1 3,7,9

Tabnuua 3.2

AKTUBHbIE

TeMbl NabopaTOPHbIX paboT hopMb, uac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
06yyeHus

YyebHas aesiTeNlbHOCTb

CemecTp: 5

AupakTndeckaa egnHnua: CucTemMbl ypaBHeH

nin Makceenna u rpaHm

YHbl€ yC/10BUA

3. smeputensHasa nnHMA 0

1,10,5

CTyneHTbI:

- N3y4atoT YCTPOICTBOM
npUHUMN paboTbl
N3MEepUTE/IbHON MMHUN Ha
OCHOBE MPSAMOYro/IbHOr0
BO/THOBOZa;

- 3HAKOMATCSA C NpasuIamn
Ka/IMOPOBKM MHAMKATOPOB
NNHWNK;

- 0CBamMBalOT NPeMbl N3MEPEHNS
napaMeTpoB CMeLUaHHbIX U
CTOAYUX BOJIH;

- 0(hOPMJIAIIOT OTYET MO paboTe U
(hopMynMpyIOT BbIBOAbI MO HEVA.

JnpakTndeckasa eguHuLa: CBO60,£I|HbIe N Hanpab/iIdAEMbIE I/TEKTPOMarHUTHbIE BOJIHbI




9. NccnefoBaHWe XxapakTepucTuk
NPSMOYTO/ibHbIX BOTHOBOZOB.

5 1,11,2,4,5,9

CTyaeHTbI:

- 3HAKOMSATCS C U3MEPUTESTbHOM
annapaTypoi n npasmnamu eé
1CMNO/Mb30BaHUS;

- U3MepAT NapameTpsbl
3/1eKTPOMarH1MTHOr O Mosisi B
NPAMOYro/lbHOM BOJIHOBOAE;

- 06BACHAT NPUYKHBI
PacXoXeHuii pe3ynbTaTos
N3MEPEHWNI N MPOrHO3MPYEMbIX
3HaYeHWi NapameTpoB;

- 0(hOPM/IIIOT OTYET MO paboTe U
(hopMyIMPYIOT BbIBOAbI MO eé
pesynbTaTam.

10. Pe3oHatop

5 1,11,2,4,5,9

CTyfeHTbI:

- 3HAKOMSTCS C U3MEPUTESTbHOM
annapaTypoi n npasmnamu eé
KaJIMOPOBKY;

- N3MepAT paboymre napameTpsbl
Pe30HaTOopOB;

- 0OBACHAKT NPUYNHDI
pacxoXeHuii pe3ynbTaTos
N3MEPEHMI N MPOrHO3MPYEMbIX
napameTpos;

- 0(hOPM/IAOT OTYET MO paboTe U
(hopMyIMPYIOT BbIBOAbI MO eé
pesynbTaTam.

AupakTudeckasa eguHuLa: PacnpocTpaHeHme

PaAMoBO/H

16. VccnepoBaHue gudpakummn
pagnosonH guanasoHa 10 My,

4 3,6,7,8,9

CTyfeHTbI:

- 3HAKOMSATCS C U3MEPUTESTbHOM
annapatypoii 1 npasunamm eé
NPYMEHEHNS;

- U3MEPAIOT Anarpammbl
Hanpas/IeHHOCTH
MasiorabapuUTHON pynopHOM
aHTEHHbI NPV HAIMYUK U
OTCYTCTBUW KO/bLIEBOIO
AVPEKTOpa, 3aKPbIBAOLLIErO
BTOpPY!0 30HY PpeHens;

- 06BACHAT NPUYUHBI
PacXoXAeHWUiA pe3ynbTaToB
N3MEPEHWNI 1 MPOrHO3MPYEMbIX
3HaYeHWN guarpammbl
Hanpae1eHHOCTW;

- 0(h)OPMAIAKOT OTYET MO paboTe U
(hopMyIMPYIOT BbIBOAbI MO €€
pesynbTatam.

4. CamocTosiTe/IbHaa paboTa o6yyatoLLerocs

CcCbIIKM Ha
o Yacbl Ha Yacbl Ha
No Buabl caMOCTOATE/IbHOWN paboThbl pesynbTaTthbl
BbIMNOJIHEHWE [KOHCY/TbTaLnK
06yyeHus
CemecTp: 5
1 |PI3 6 36 7




CTyfeHTbI NpopabaTbiBaloT BOMPOChHI, CBA3aHHbIE C OLIEHWBAHWEM NapaMeTpOB 3/1eKTPOMarHUTHOrO Mons B
BO/IHOBOZAX U/ pe3oHaTopax COrflacHO BbiaHHOMY UM (MOJ, NMYHYO POCNNCH CTYAeHTa) 3a4aHnI0 Ha
pacyeTHO-rpaduyeckyto paborty. : Fopbayes A. . SneKTpOMarHMTHbIE BOSIHbI B MPSMOYTO/bHbIX U
KpYr/bIX BOIHOBOAX : y4ebHoe nocobue / A. M. Nopb6aues, HO. O. dunmmoHoBa ; HoBocK6. roc. TexH.
yH-T. - HoBOCMGMpCK, 2012. - 210, [1] . : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000171184

2 |ﬂ0,quTOBKa K 3aHATUAM 2 16 0

CTyfeHTbl M3y4atoT IEKLMOHHbIN MaTepra, a Takke peKOMeHL0BaHHYH y4ebHyto n1Tepatypy,
PYKOBOZCTBYACb COOTBETCTBYHOLLMMM METOANYECKMMU YKA3aHWSAMU MO BbINOIHEHUIO NabopaTopHbIX
pabot.: opbayes A. IN. SneKTpoOMarHUTHbIE BOSIHbI B MPSMOYTO/IbHBIX U KPYT/bIX BOSIHOBOAAX : y4ebHoe
noco6ue / A. . MNopbayes, tO. O. duammoHoBa ; HoBocmo. roc. TexH. yH-T. - HoBocnbupcek, 2012. - 210,
[1] c. : nn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000171184 byxtuspos [. A.
MogenupoBaHue KoakcuaibHbIX ¥ BOSTHOBOAHbIX IMHUIA Nepefaun : yuebHO-MeToamueckoe nocobue / . A.
byxTtuspos, A. I'N. Fopbaues, H. B. TapaceHko ; HoBocK6. roc. TexH. yH-T. - HoBocubmpck, 2017. - 57, [2]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234962

3 | MNMoaroToBka K aTTectaummu 1 27 |2

CTyfeHTbI FOTOBATCSA K MTOTOBOI aTTecTalym 3a CEMeCTp Mo NeKUMaAM, yuebHMKam, y4ebHbIM Nocobusm 1
MEeTOAMYECKNM yKa3aHuaM.: "opbayeB A. . SNeKTPOMarHUTHbIE BOJIHbI B MPAMOYTO/IbHbIX U KPYT/IbIX
BO/IHOBO/AX : y4ebHoe nocobue / A. M. Mopb6aues, KO. O. dunmmoHoBa ; HoBocK6. roc. TEXH. YH-T. -
HoBsocubupck, 2012. - 210, [1] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000171184

5. TexHonormnsa oby4veHns

[nsi opraHu3aumm 1 KOHTPO/S CaMOCTOSTe/NIbHOW paboThbl 06YUaKOLLMXCS, a TAKKe NPOBeAeHNS
KOHCYNbTaLIMiA MPUMEHSAOTCS MHAOPMALYOHHO-KOMMYHUKALIMOHHbIE TeXHOM0rK (Tabn. 5.1).

Tabnuua 5.1
AEHTEHbHOCTb MHdJOpMaLI,I/IOHHO-KOMMyHI/IKaLLI/IOHHbIe TEXHO/TI0TUN
MHhopmmpoBaHue CoumanbHble ceTu:vk.com/radiowaves410
KoHcynbTMpoBaHue e-mail:gorbachev@corp.nstu.ru
KOHTposib e-mail:gorbachev@corp.nstu.ru
EAZ?SS#:;OMBE y4ebHbIX Mopran HITY

6. MpaBuna aTTecTalumm 06y4yatoLLMXCs Mo y4ebHO ANCUUNINHE

[ns atTecTaymm obyvarowmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas c1UcTeMa
(BPC), no3BonsAoLWas BbICTaBNSATb OLEHKN MO TPaaMLMOHHON LKane n 15-yposHeBoli ECTS.

KpaTkast nHopmaumsi o BPC npmseseHa B Tabn. 6.1.

Tabnuua 6.1
MuH. o
OueHMBaeMble BUAbI AeSATENIbHOCTY 0By4YatoLLMXCs 62 MakcumManbHbIi 6ann
CemecTp: 5
Jlabopamopnas: | 16 32

KoHTponupytoLmre MaTepuansl (CCOK BOMPOCOB) NPUBOAATCA B “INeKTPOANHAMMKA U PacrpOCTPaHeHe PanoBO/H | MEeTOANYECKE YKa3aHNs K 1aGopaTopHbIM
paboTam Mo AucumnanHe "INeKTpoANHAMMUKA U pacnpoCTpaHeHve pagmoBonH" ans Bcex opm obyyeHus 3 kypca akynbTeTa "PaguoTexHUKa 1 aneKTpoHuka" /
HoBocm6. roc. TexH. yH-T ; [cocT.: A. . Top6ayes, M. A. CtenaHos]. - HoBocubupck, 2010. - 39, [2] . : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2010/3823.pdf"

Prs: | 18 | 28

KoHTponupytoLmne matepuansl NpuBoaaTcs B “ByxTusapos . A. MogenmpoBaHue KoakcuanbHbIX N BOTHOBOAHbIX IMHUI Nepeaayn : y4ebHo-MeTognyeckoe nocobue / .
A. ByxTuapos, A. . lop6ayes, H. B. TapaceHko ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2017. - 57, [2] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234962"




Dk3amen:

16 40

KoHTponupytowme matepuanbl (CICOK BOMPOCOB) NpuBOAATCA B “opbayeB A. IN. SneKTpoMarHUTHbIe BOMHbI B MPAMOYTOMbHBIX 1 KPY/IbIX BOTHOBOAAX : yuebHOe
noco6ue / A. M. Fop6ayes, FO. O. dunmmoHoBa ; HoBocKb. roc. TexH. yH-T. - HoBocnbmpcek, 2012. - 210, [1] c. : un., Tabn.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000171184"

B Tabnuue 6.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/ISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIIUHBI.

Tabnuua 6.2
Koae! DopMbl KOHTPO/A
KOMMeTeH
o PesynbTaTbl 00y4yeHUA
L 3awuTa [3awmra SKaame
®roc e | prg [ wsaen
31. 3HaTb OCHOBbI MAaTEMATUYECKOr0 OMUCAHWNS 3N1eKTPOMArHUTHbIX NMOMENR K
OrMK.2 P T
PaaNOBONH
y2. YMETb PacCUNTLIBATL MApaMeTPbl 9N1EKTPOMArHUTHBIX MO/ei N PaiIMoBOSH B + + +
CBOﬁO,qHOM NPOCTPaHCTBE M B HaMpasBnALWKX CUCTEMaxX

®OH[, OLIEHOYHBIX CPEACTB MO AVCLMNVHE NPeACTaBeH B NpUnoXeHnn Ne 1 K pabouel
nporpamme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. ITetpor b. M. DnexTpoguHaMuka U pacpoCTpaHEHHE PATUOBOJIH | y4eOHHUK ISl By30B MO
HarpasyieHuto "Pannorexnuka” u cneruansHocTaM "Pannorexnuka”, "Pamquodusuka u
snexkrponuka”, "BerroBas paguosnexTponnas armapatypa” / b. M. Iletpos. - M., 2007. - 558 ¢. :
WL

2. AHTeHHO-(pUAEpHbBIE YCTPOICTBA U PACTIPOCTPAHEHHE PAJHUOBOIH : [yueOHUK AJist BY30B 110
cnemmansaoctu 2011 (Paguosenianue, panuocesss, Tenesunenue)] /I A. Epoxun [u ap.] ; nox
pen. I'. A. Epoxuna. - M., 2007. - 491 c. : .. - Ha tut. 1. 1 06:1. aBt.: O. B. UepHoB. - B Brin. gaH.
: O. B. YepHsimes.

JononHnTensHaa ninTepaTypa

1. Mopo3zos A. B. DnektpoguHamMuka 1 pacnpocTpaHeHHe PaIUOBOIH | [yueOHHK 1Sl BEICIIUX
BOEHHBIX yueOHBIX 3aBENEHHUI IO CeUaIbHOCTIM HanpasieHus " Pannotexnuka'] / A. B.
Mopo3zos, A. H. Heiprios, H. I1. IImakos. - M., 2007. - 408 c. : un.

2. Hedenos E. 1. AutenHo-(unepHble yCTpONCTBa U pacpoCTpaHeHHe PAAUOBOJH | [y4eOHUK st
oOpa3oBaresibHbIX YUpeXKaeHui cpenHero npodeccuonanbHoro oopazosanusi| / E. 1. Hedénos. -
M., 2006. - 315, [1] ¢. : un.

3. DnexTpogMHAMHKA U PaCIpPOCTPaHEHHE PAIHOBOIH | [yuebHoe mocobue st By3o8] / B. A.
Heranos [u gp.] ; mox pen. B. A. Heranosa u C. b. Paesckoro. - M., 2005. - 647 c. : u.

NHTepHeT-pecypchl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlansy : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/

S.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHue

8.1 MeToanyeckoe obecreyeHne




1. I'opbGaues A. I1. DnekTpoMarHUTHBIE BOJIHBI B ITPSIMOYTOJIBHBIX U KPYTJIBIX BOJIHOBOAAX :
yuebHoe nocobue / A. I1. Top6aues, FO. O. ®unmumonosa ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, 2012. - 210, [1] c. : un., Tabn.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000171184

2. DnexTpOArHAMHUKA U PACTIPOCTPAHEHUE PATUOBOJIH | METOIUYECKHUE YKA3aHUS K JTAOOPATOPHBIM
paboTam Mo qUCHUILIHHE "DJIeKTPOIMHAMUKA M PACIPOCTPaHEHUE PAOUOBOIH" 1715 BCeX popm
obyuenwus 3 kypca dakyaprera "Pagnorexuuka u nextporuka” / HoBocuO. roc. TeXH. yH-T |
[coct.: A. II. T'opbaues, M. A. Crenanos]. - HoBocubupck, 2010. - 39, [2] c. : mi.. - Pexxum
nocryra: http://www.library.nstu.ru/fulltext/metodics/2010/3823 .pdf

3. byxtuspos J1. A. MonennpoBaHne KOAaKCHATBLHBIX W BOJJTHOBOAHBIX JIMHUM MepeIayuH :
yuebHo-mMeTonuueckoe mocodue / JI. A. byxtuspos, A. I1. I'opbaues, H. B. Tapacenko ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, 2017, - 57, [2] ¢. : un.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234962

8.2 Cneunann3nposaHHoe NporpaMmMHoe obecneyeHne
1 Microsoft Windows
2 Microsoft Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

KomnnekT 060pyaoBaHus

Ne HanmeHoBaHue HasHa4yeHune

1 |AHTEHHA T16-23 n3mepur. Vicnonb3yeTtca Ans BbINOMHEHUA
nabopatopHoi paboTbl No 3

2 |ATTEHKOATOP A3-33A Vicnonb3yeTtca Ans BbINOMHEHUA
nabopatopHovi pa6oTbl No 4

3 |FEHEPATOP 4-109 Vicnonb3yeTtca Ans BbINOMHEHUA
nabopaTopHou paboTbl No 2

4 |[eHepaTop 4-109 Vicnonb3yeTtca Ans BbINOMHEHUA
nabopatopHoii paboTbl No 4

5 [["eHepaTtop 4-76A Vicnonb3yeTtca Ans BbINOMHEHUA
nabopatopHoi paboTbl No 3

6 |[eHepaTtop 4-76A Vicnonb3yetca AN BbINOTHEHNSA
nabopaTopHoi pa6oTbl No 1

7 [JIMHNA P1-28 Vicnonb3yeTtca Ans BbINOMHEHUA
nabopaTopHou pa6oTbl No 1

8 [USMEPUTEJIb KCBH Vicnonb3yeTtca Ans BbINOMHEHUA
nabopatopHoii pa6oTbl Ne 3

9 |M3MEPWUTE/b PK2-47 Vicnonb3yeTtca Ans BbINOMHEHUA
nabopartopHou paboTbl No 2

10 | TMMHUWA P1-34 Vicnonb3yetca AN BbINOTHEHNSA
nabopaTopHovi pa6oTbl No 4
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6o0menHas cTpykrypa (poHIa OIEHOYHBIX CPEACTB MO JAUCHUIIHHE
pacnpocTpaHeHue paJruoBOIH MpuBeaeHa B Tadnuie.

DJIEKTpOAMHAMUKA U

Tabnuna

Tanbl OMEHKH KOMIETeHIHH

Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitust
Popuupyevre KOMIIeTeHI Ui Tembl TEKylero IIpomexyTounas
KOMIETEHIINH (3HAHMSL, yMeHHs1, KOHTPOJISI aTrecranus (3K3amMeH,
HABBIKH) (kypcoBoii mpoeKT, 3a4er)
PI'3(P) u op.)
OIIK.2 cniocobHOCTH |31. 3HATH OCHOBBI BonHoBbIE ypaBHEHUS U UX Otuer o DK3aMeH, Bonpock 1-
BBISIBJIATH MaTeMaTHYeCKOro ¢usnyeckuii cmbici. Teopema  |maboparopHoOn 50.
€CTECTBEHHO- OTHCAHUS €IMHCTBEHHOCTH pPeIlIeHUH pabore.
HAay4YHYIO CYIIHOCTh |3JIEKTPOMAarHUTHBIX |auddepeHnnanbHeIx ypaBHeHui | PI3.
npooiiem, MoJied U pagMOBOIH  |3JIEKTPOMArHUTHOTO MOJIS.

BO3HHUKAIOIIHNX B
OIS
npodecCHOHANTBHON
eI TENLHOCTH,
MPUBJIEKATD ISl UX
pelieHus
COOTBETCTBYIOIIHUN
¢usuko-
MaTeMaTU4eCKUH
arnmapar

Merto 4aCTHBIX PELICHUN U
METO/IBI Pa3JeTICHUS
nepeMeHHbIX. [IpononbHbIE 1
TIOTIEPEYHBIE KOMITOHEHTBI
JIEKTPOMAarHUTHOTO TTOJISL.
[IpencraBnenne monepevHbIX
KOMITOHEHT II0JIS Yepe3
NpoJoJibHBIE. 'eomeTpuyeckas
OIITHKA ¥ TEOPUS TUPPaKIINH.
ITocTanoBka 3anauu
Judpakuum, IpeesbHbIe
ciayyau. Meton ['toiirenca -
Kupxroga. UnTerpanpabie
XapaKTEePUCTUKHU TU(paKkmnu.
Hudpaxmus Opayrrodepa Ha
OTBEPCTHH, TI0JIE TUPPAKIHH.
Hudpaxmus Openens Ha
OTBEPCTHH U €€ HCCIIEI0BAHNE.
3onbl Openens. J(nana3oHsl
PaJaMOBOJIH U OCOOCHHOCTH MX
pacnpocTpaHeHHS B KaXJIOM U3
Juana3oHoB. BiusHue
MIOBEPXHOCTH 3eMJIH U €€
chepuuHOCTU. 3eMHBIE
PalvOBOJIHEI, BIUSHUE
Tporochepbl U HOHOC(HEPHI.

A dexr H.M.Kabanosa u ero
UCTIONIb30BaHKE B
3arOPU30HTHOM PaHOIOKAIHH.
Pedpakmms u nudpakums
PaaAMOBOJH MPHU UX
pacpoCTpaHEHUH B YCIOBHUSIX
NIEPECEUEHHON MECTHOCTH U IIPU
HaJIM4YUU NpensaTcTBuil. Moaenu
1 METOJIBI pacyeTa pagroTpacc.
W3mMepurenbHas TUHUAS
Hccnenosanue nudpaxuun
panuoBoiH auanazona 10 I'To.
HccnenoBanne xapakTepUCTUK
MIPSIMOYTOJIBHBIX BOJTHOBOJIOB.
JluHum nepejauu c
pacnpeneneHHBIMH 110 JTHHE
ITOTOHHBIMU TTapaMeTpaMHu.
"Tenerpadusie" ypaBHEHU
JUIMHHBIX JIMHUH. [Tagaromiue u
OTpa’KCHHBIE BOJIHBI B ITTMHHBIX
muHAAX. berymmue, cMenranHbIe
U CTOSIYUE BOJHBI B JUIMHHBIX




nuHusx. Pacnipenenenue Toka u
HaTPSDKCHUS BAOJb AITHHBI
JINHUU. XapaKTePUCTHUECKOE
(BOTHOBOE) COTIPOTHUBIICHHE
JUIMHHOM JIMHKH, €€ BXOJHOE
KOMIUIEKCHOE CONPOTUBIICHUE B
PA3JIMYHBI X peXKUMaX PabOTHI.
Kpyrosas auarpamma Cmura.
MHOTrOCBSI3HBIE HAMIPABJISIONINE
cuctembl. JInHUU nepegaydu ¢
BosnHamu T-tuna (TEM).
KoakcuanpHblil kabenb,
CTPYKTYpa MO BHYTPH KaOes.
JloMuHaHTHAsI BOJHA M BBICIITHE
THUIIB BOJTH B KOAKCHAJTEHOM
kabene. BomroBOE
COIIPOTHBIICHHE KOAKCHATHHOTO
kabens. [TomockoBeie
MHKPOTIOJIOCKOBEIE JINHUH,
CTPYKTYypa HOJIsl JOMUHAHTHON U
BBICHIMX THUIOB BOJH. [l]eneBbie
U KOIUTaHAPHbBIE JIMHUH,
CTPYKTypa MoJiel TOMUHAHTHOU
1 BBICIIUX THUTIOB BOJH.
TexHoNOTHA peaan3anuu
IUTAHAPHBIX TMHAHA TIepeaadi.
OpMupoBaHKE TOTIOJIOTHH
MIPOBOIAMINX (PPArMeHTOB Ha
OpPTraHUYECKUX, KEPAMHUICCKUX U
KPHUCTAJTUUECKUX MOJIIOKKAX.
OOBeMHbIE Pe30HATOPHI
MIPOU3BOJILHOM (hOPMBI U
TpaHUYHbIE YCIIOBHSI B HUX.
CTpyKTypa 31eKTPOMarHuTHOT O
TI0JIS B IPSIMOYTOJIbHBIX,
OUIHHAPUYECKUX U
KOaKCHAJbHBIX PE30HATOpPAX, UX
pe30HaHCHBIE YacTOTEL. BBoa u
BEBIBO/] SHEPTHH THUIIOBBIMU
TUHASAMU Tiepenavn. [lotepu B
pe30HaTOpax, HX JOOPOTHOCTE.
KBazuonrtuueckue
HATPAaBIISIONIUE CUCTEMBI U
pe3oHaropsl. BosiokoHHO-
ONTUYECKUE CBETOBOBI U
Ka0eJIu, TEXHOIOTHS UX
peau3aIyy U COeTNHCHUS
MEXITy COOOH M KITaCCHICCKUMU
JTUHASMU TIePeIavH.
HMnienaHCHBIE TOBEPXHOCTH H
ux cBoicTBa. PacnpocTpanenue
PaJMOBOIIH B CBOOOTHOM
mpoctpanctse. [IpencraBnenne
0 panuonuHusaX. PaiuoBoIHBL B
TIPUPOJHBIX YCIOBUAX. BimsiHue
TTOBEPXHOCTH 3eMJTH, 00N
MOJIX0/, JOMMHAHTHAs 00/1aCTh
(oGmacts, cymiecTBeHHAS TSI
pacipocTpaHeHHS PATHOBOIIH).
Pesonarop Ckainsipasie U
BEKTOPHbBIE ypaBHEHUS
I'enemronbua. OTbicKaHUE
YACTHBIX PEIICHHUH B TIOJIBIX
BosTHOBOAax. JlnmuHa u dasoBas
CKOpOCTH HAIIPABIISEMBIX BOJIH.
Jucniepcust BOJIH B IOJIBIX
BOJIHOBO/aX. [ pynmoBas
CKOPOCTh aHCaMOJIsI (BOJTHOBOTO




MaKeTa) JIEKTPOMATHUTHBIX
BoJiH. Konnenuusa bpuinysna,
JIydeBast KapTHHA
pacrpocTpaHeHUs BOJH B
BoJiHOBOAaX. Kputnueckas
4acTOTa MOJBIX BOITHOBOJOB.
CropoHHUH TOK U HOJE
u3nydeHus. BektopHeie
3ama3/bpIBaroIIye
3NEeKTPOAUHAMHUUECKUE
norenuuansl. [IpeodpasoBanus
i epeHnnanbHbIX ypaBHEHUH
3JIEKTPOMArHUTHOTO MOJI U
aHAIIU3 UX PEIICHUS.
OneMeHTapHBIH IeKTPUIECKUI
qunods I'epra. XapakTepUCTUKU
u3nydaeMoro aumnosieM I'epua
3JIEKTPOMArHUTHOTO OIS,
OneMeHTapHbII MarHUTHBII
JIUIIOJIb ¥ IPUHIUI
TepecTaHOBOYHOU
JIBOIICTBEHHOCTH. Y PAaBHEHHUS
Makcseina U rpaHUYHbIE
YCIIOBHSI HA TPaHULAX pa3jena
JBYX Cpell C pa3InYHbIMU
EKTPOYU3NIECKIMHU
cBoiictBamu. HenpeprIBHOCTH
KOMIIOHEHT 3JIEKTPOMArHUTHOTO
IOJIs1 Ha TPaHHLAX Pa3ena AByX
cpen. OMHOCBSI3HBIE U
MHOTOCBSI3HbIE HAallPaBIISAIOLIHE
CHCTEMBI 1 UX MOJICTUPOBaHHE
JUIMHHBIMH JIMHUSMH C
pacnpeneneHHbIMU
napamerpamu. BeiBoj
"renerpadHpIX" ypaBHCHHN U3
ypaBHeHuI MakcBeia.
OKBHBAJICHTHBIE BUPTYyaJIbHbIE
MIOBEPXHOCTHBIE UCTOUHUKU. VX
B3aMMOCBSI3b C
TaHI€HIIMAIbHBIMH
COCTaBJISIOIIMMU
3JIEKTPOMArHUTHOTO T0JIS Ha
rpaHuIle pasjena AByX Cpel ¢
Pa3IMIHBIMH
JTURJICKTPUIECKUMHU
MIPOHULIAEMOCTAMH. DJIEMEHT
I'tolirenca u ero
JIEKTPOMArHUTHOE H3ITy4YCHHE.
JuarpaMma HanpaBIEHHOCTH U
MOJISIPU3ALUS U3ITy4EHHS
anemeHTa ['tolireHca.
OJeKTpOMarHuTHEIE BOJIHBI B
MIPSIMOYTOJBHBIX M KPYTIIBIX
BOJIHOBOJIAX.
XapaKkTepuCTUYECKUE
rapaMeTpsl BOITHOBOIOB. BomHEI
E- (TM) u H- (TE) Ttunos.
JlomuHaHTHBIE (OCHOBHBIE) U
BBICIIIME TUIIBI BOJIH.
Kpurndeckue 4acToThl.
CrpykTypa 31eKTpPOMarHuTHOT O
OJIS1 JOMUHAHTHBIX U BBICHINX
THIIOB BOJIH, KAPTHHBI TOKOB
IIPOBOJIMMOCTH Ha CTEHKaX
BOJIHOBOJIOB ¥ TOKOB CMETIICHHS
B JIMRJIEKTPHUKE BOJHOBOJA.




OIIK.2

y2. yMeTb
PacCUUTHIBATH
rapameTpsl
3JIEKTPOMArHUTHBIX
0JIeH ¥ paguoBOJIH B
CBOOOIHOM
MIPOCTPAHCTBE U B
HATIPABJISIONIUX
cHCTEMax

BostHOBBIE ypaBHEHUS U X
(usmueckuii cmbica. Teopema
€IMHCTBEHHOCTHU PEIICHUI
muddepeHINATLHBIX YPaBHEHUIH
3IEKTPOMArHUTHOTO TIOJIS.
MeToz 4acTHBIX pEeLIEHUN U
METOIbI pa3ieeHUs
nepeMeHHbIX. [IpogonsHbIe 1
MoNepeYHbIe KOMIOHEHTHI
3IEKTPOMAarHUTHOTO MOJIS.
IIpencraBnenue NonepevyHbIx
KOMIIOHEHT IOJIs Yepes
npoponbHee. ['eomerprueckas
OIITHKA W TEOPHS AU(PPaKIIH.
ITocTanoBka 3agauu
IUQpaKIum, IpeaeabHbIe
cnyqyaun. Metop I'rolirenca -
Kupxroga. UnaTerpansabie
XapaKTEePUCTUKHU TudpaKkunu.
Hudpakuus Opaynropepa Ha
OTBEPCTHH, TIOJIE TUPPaAKIHH.
Hudpakuus Openens Ha
OTBEPCTUU U €€ UCCIICJOBAHUE.
3onbl Openens. J{nanazoHsl
PaAMOBOIH U OCOOCHHOCTH FX
pacmpocTpaHeHHS B KaXKIOM U3
QMara3oHoB. BimsHue
MTOBEPXHOCTH 3eMIIH U €€
cepuIHOCTH. 3eMHEIC
PaaAMOBOJIHEI, BIMSIHUE
Tporocdepbl U HOHOCHEPHI.
Addexr H.M.Kabanosa u ero
HCTIOJb30BaHUE B
3arOPU30HTHOMN PaJHOIOKAIIHH.
Pedpaknus u qudpakuust
PaAMOBOJH MPH UX
pacIpoCTpaHEHHH B YCIOBHUAX
mepeceYeHHON MECTHOCTH U TIPH
HaJIM4YuU OpensaTcTBui. Moaenu
1 METOJIBI pacyeTa pagroTpacc.
WsmepurensHas THHAS
HccrnenoBanue audpakiiuu
panuoBoiH quana3ona 10 [T,
HccnenoBanue XapakTepUCTUK
HPSAMOYTOJIHBIX BOJIHOBOJIOB.
JIunuu nepenayu c
pacrpeneneHHBIMH T10 UTHHE
MTOTOHHBIMU TTapaMeTpaMHu.
"Temerpadueie" ypaBHEHUS
JUTMHHBIX JIMHUH. [Tagaromue nu
OTpaKCHHEIC BOJIHBI B JIJIHHBIX
nmuHUAX. berymue, cMemaHHable
U CTOSYME BOJIHBI B JUIMHHBIX
nuHusX. Pactipenenenue Toka u
HAIpPSDKEHUS! BIIOJIb JAJTHHBI
JIMHUU. XapaKTEPUCTUYECKOE
(BOTHOBOE) COIIPOTHUBIICHHE
JUIMHHOM JIMHHH, €€ BXOJHOE
KOMILIEKCHOE COIPOTUBIICHUE B
Pas3JIMYHbI X PEKUMax pabOTEHI.
Kpyrosas auarpamma Cmura.
MHOTOCBsI3HBIE HANPaBIISIONINE
cucreMsl. JIuHuu nepenavn ¢
BomHamu T-tuna (TEM).
KoakcuanbHbli Ka0Oenb,
CTPYKTYpa HOJIsI BHYTPH KaOes.
JloMuHaHTHAsI BOJIHA M BBICIITHE
TUTIBI BOJTH B KOAKCHAJTBHOM

Oruer o
nmabopaTtopHoOi
pabore.

PI'3.

DKk3aMeH, Bonpock 1-
50.




kabeie. Bonnosoe
COIIPOTHBIICHUE KOAKCHAIHHOTO
kabens. [TomockoBeie 1
MHUKPOTIOJIOCKOBBIE JINHHH,
CTPYKTYpa MO JOMUHAHTHON H
BEICIINX THITOB BOJH. Ll{eneBrie
1 KOIUTaHapHBIE JINHUH,
CTPYKTypa MOoJIeH TOMUHAHTHOU
1 BBICIIMX THIIOB BOJIH.
TexHomnorus peaausanuu
TUIAaHAPHBIX JIMHU Ilepeiadn.
®dpmupoBaHUE TOMOJIOTUU
MPOBOIAMNX (PparMeHTOB Ha
OpPTraHUYECKUX, KEPAMUIECKUX U
KPUCTAJUTHIECKUX TOJTOKKAX.
OOBeMHBIE PE30HATOPHI
TIPOU3BOJIEHON (POPMEBI U
TpaHIYHBIE YCIOBHS B HUX.
CrpyKTypa 31eKTPOMarHuTHOT O
T0JIsL B IPSIMOYTOJIbHBIX,
LMITHHIPUYECKHUX U
KOaKCHAJIBHBIX PE30HATOPaX, UX
pe30HaHCHbIE YacTOThl. BBOI 1
BEBIBO/J] SHEPTHH THUIIOBBIMU
TUHAAMU Tiepenaun. [lotepu B
pe30oHaTOpax, HX JOOPOTHOCTE.
Ksazuonruueckue
HATIPaBJISIOIINE CUCTEMBI U
pe3onHaTopsl. BonokoHHO-
ONITHYECKHE CBETOBOABI U
KaOeau, TEXHOJIOTHS UX
peanu3aiyy U CoeTMHEHUS
MEXIy COOOU M KIIAaCCHYCCKUMU
JIMHUSIMU TIepeIadH.
VMmnienancHbIE TOBEPXHOCTH U
UX cBoicTBa. PacnpocTpaneHue
PaAMOBOIH B CBOOOTHOM
mpoctpaHctse. [IpencraBnenne
0 pamuoONHHUAX. PanOBOIHEI B
TIPUPOIHEIX YCIOBUAX. BimsiHue
MTOBEPXHOCTH 3eMIIH, OOTIHIA
MOJX0/I, TIOMUHAHTHAs 00JIacTh
(obsacTh, CyIIECTBCHHAS JIJIs
pacmipocTpaHeHHs PaIHOBOJIH).
Pe3zonarop CTopoHHMH TOK U
noJie u3inydeHus. BektopHsie
3ara3/IpIBAIOIIHe
AIEKTPOAMHAMHUYCCKUE
moreHImanbl. [IpeobpazoBanus
muddepeHInaNbHBIX YpaBHEHUH
AJIEKTPOMArHUTHOTO TIOJIS ¥
aHaJIN3 UX PEIICHUs.
OneMeHTapHBIHN IeKTPUIECKUI
nurous ['epra. XapakTepucTuku
u3itydaeMoro aumnosieM I'epua
3IEKTPOMArHUTHOTO TTOJIS.
OneMeHTapHBIN MarHUTHBIN
JIUTIONb Y TIPUHIIMIT
MepeCTaHOBOYHOM
JIBOICTBEHHOCTH. Y PaBHEHHUS
MakcBeInia U TpaHUYHBIC
YCIIOBHS Ha TPaHUIIAX pa3zeiia
JBYX CpEll C Pa3InIHBIMH
AIEKTPOPUZHIECKUMHU
cBoiictBamu. HenpeprIBHOCTD
KOMIIOHEHT 3JIEKTPOMAarHUTHOTO
IIOJIS Ha TPAHMIIAX Pa3Jiena AByX
cpen. OMHOCBSI3HBIE H




MHOTOCBSI3HbIE HalpaBJIAIOLIIE
CHCTEMBI 1l X MOJICITUPOBaHHE
JUTHHHBIMH JITHASMH C
pacripeeleHHBIMH
napamerpamu. BeiBoJ
"renerpadHpIX" ypaBHCHHN U3
ypaBHeHul Makcseia.
OKBUBAJICHTHbIE BUPTyaJIbHbIE
MIOBEPXHOCTHBIE HCTOUHUKH. VX
B3aMMOCBSI3b C
TaHTCHIIMATbHBIMH
COCTaBJIAIOLUIUMU
AIEKTPOMArHUTHOTO TI0JIS Ha
TpaHUIIe pa3lena AByX Cpel ¢
Pa3THIHBIMHI
IRICKTPUICCKAMHU
MIPOHHUIIAEMOCTSMH. DJIEMEHT
I'tolirenca u ero
3IeKTPOMAarHUTHOE U3ITyUeHHUE.
JuarpaMma HanpaBJICHHOCTHU U
MOJIIPU3ALIUS U3ITyUCHHS
31eMeHTa [toirexca.
OJeKTpOMarHuTHEIE BOJIHBI B
MIPSIMOYTOTBHBIX M KPYTIIBIX
BOJIHOBOJIAX.
XapaKTepUCTHICCKUEC
mapaMeTphl BOITHOBOIOB. BoHEI
E- (TM) u H- (TE) tumos.
JlomuHaHTHBIC (OCHOBHBIC) U
BBICIIIME THITHI BOJIH.
Kpurnudeckue 4acToTHI.
CTpyKTypa 31eKTPOMarHuTHOTO
IIOJIS1 TOMUHAHTHBIX U BBICHINX
THUIIOB BOJIH, KAPTUHBI TOKOB
MIPOBOJIUMOCTH Ha CTEHKaX
BOJIHOBOZOB ¥ TOKOB CMETIICHHS
B JMRJICKTPUKE BOJTHOBOJIA.

2. MeToauka olleHKH 3TaloB (l)OpMI/IpOBaHI/[H KOMIIeTEHIIMH B PaMKax IUCHUIIJIHHDBI.

[TpomexxyTouHast aTTecTalus Mo JMCHUIJIMHE TIPOBOIUTCS B 5 ceMecTpe - B (hopMe dK3aMeHa, KOTOPbIi
HaIpaBJjieH Ha OLIeHKY copmupoBanHOCTH KommneTeHuin OITK.2.

DK3aMeH IMPpOBOAUTCH B YCTHOﬁ (bopMe 110 OMJICTaM COTJIACHO MacropTy 3K3aMcCHaA.

Kpome toro, copmupoBaHHOCTH KOMIIETEHIIMH MTPOBEPSAETCS MPU MPOBEACHUN MEPONPUATHI TEKYIIETO
KOHTPOJIS, yKa3aHHbIX B TaOnuie pazjena 1.

B 5 cemectpe 00s3aTeIbHBIM STAalOM TEKYIIEH aTTECTAlMU SIBJISETCS pacueTHO-TpadUuyecKoe 3aJaHue
(PT'3). TpeboBanus k BeimoaHeHnto PI'3, cocraB u mpaBuiia oreHKH chopMyaupoBansl B macmopte PI'3.

OO0u1me npaBuiia BEICTABJICHUS OLIEHKHU I10 AUCLUILIMHE ONPEAEAIOTCs OalIbHO-PEUTHHTOBON CUCTEMOMH,
IpUBEIEHHON B paboyeil mporpaMMe yueOHOM TUCIUIITUHBI.

Ha ocHOBaHuM mpHUBEeNEHHBIX Jajiee KPUTEPUEB MOXKHO CJieNaTh OOIIMi BBIBOA O C(HOPMUPOBAHHOCTU
koMriereHnmu OIIK.2, 3a KoTOpbIE OTBEYaeT JUCUUILIIMHA, HA Pa3HBbIX YPOBHSX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETECHIIHIA.
Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBeYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHU,

TEOPETHUUYECKOE COAEPKaHHE Kypca OCBOEHO YAacCTUYHO, IPOOENbl HOCST CYILECTBEHHBII Xapakrep,
HE00XO0/IMMbIE IPAKTUYECKHE HABBIKU Pa0OThI C OCBOCHHBIM MaTepraioM c(pOPMUPOBAHBI HE T0CTATOYHO,



OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoii OOy4deHHs Y4eOHBIX 3aJaHUM HE BBIIOJIHEHBI WIIH
BBITOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBelii. YpoBeHb BBINOJHEHUS pabOT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYIIECTBEHHOIO XapaKTepa,
HEOOXOMMBIEC MPAKTUUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHUalIOM B OCHOBHOM C(OPMUPOBAHEI,
OOJIBIIMHCTBO TMPEIyCMOTPEHHBIX MPOTpaMMOil 0OyueHHs y4eOHBIX 3aJaHU BBIIIOJIHEHO, HEKOTOPHIC
BHUJIBI 33IaHUI BBIITOJHEHBI C OIIHOKaMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYaeT BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COoZIep’KaHuE Kypca OCBOECHO IIOJHOCTBIO, 0€3 Mpo0OesoB, HEKOTOpPhIE NMPAKTUYECKHE HAaBBIKM pabOThI C
OCBOCHHBIM MaTepHaioM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMoil oOydeHus
y4eOHbIe 3aJ]aHHs BBIIIOJHEHBI, KAYECTBO BBHIMOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHUHUMAJIbHBIM
YHCIOM 0aJJIOB, HEKOTOPBIE U3 BHIMOJIHEHHBIX 3aJaHUN COJIEPKAT HECYIIECTBEHHBIE OIINOKH.

IIpoaBuHYTHI. YPOBEHb BBHINOIHEHNS pabOT OTBEYAET BCEM TPEOOBAHUSIM, TEOPETUUECKOE COAEPIKAHUE
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE PAKTUYECKUE HABBIKU PabOThl C OCBOEHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPCHHBIE MPOrpaMMON OOy4eHHs Y4eOHBIC 3amaHus
BBIIIOJTHEHBI, KQAUECTBO UX BBIIIOJIHCHHS OLICHCHO YU CJIOM 68,JIJ'IOB, OJIN3KHUM K MaKCUMaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO TIPO(eCCHOHATBHOTO 00pa30BaHUS
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa paguonpreMHbIX U painonepeaaroux yCTPOHCTB

HacnopT IK3aMCHa
IO JUCLMIIIIMHE ((9J'ICKTpOI[I/IHaMI/IKa H paCIpoCTPaHCHUC paJuOBOJIHY, 5 CEMECTP

1. Meroauka oLeHKH

DK3aMeH MPOBOAUTCS B YCTHOM opMme, TIo Omteram . busier oopmupyercst U3 AByX BOIPOCOB
(criMcoK BOMPOCOB MpPUBENIEH HIDKE). B Xoze sk3aMeHa MperoaBarellb BIpaBe 3a/1aBaTh CTYACHTY
JIOTIOJTHUTEITLHBIE BOITPOCHI U3 0011IeTo nepeyns (1. 4).

DopMAa 3K3aMeHANMOHHOI0 fHJIeTa
HOBOCUBUPCKU I'OCYTAPCTBEHHbBIN TEXHUYECKNUIN YHUBEPCUTET
dakynbTeT POD

Bujger Ne 1
K 9K3aMEHY N0 JUCHUIUIMHE «DIEKTPOIMHAMUKA U PACIPOCTPAHEHUE PaIMOBOJIH

1. BotHOBBIE ypaBHEHUS JIEKTPOMAarHUTHOTO Noisl. X mHTEpnpeTanus u GU3NIeCKUN CMBICIT.
2. udppaxuus @paynrodepa Ha orBepcTrn. Meron I'toiirenca — Kupxroda.

YTBepxkaato: 3aB. kapeapoit PITuPITY I.T.H., mpod. A.B. Kucenes
(TIoamMch)

(mata)

2. Kpurepun ouenkun

* OrtBeT Ha PK3aMEHAIIMOHHBIN OWJIET CUUTAETCS] HEYA0BJIeTBOPUTEIbHbIM, €CIIU CTYICHT NPHU
OTBETE Ha BOMPOCHI HE JaeT OMpeAeTICHHI OCHOBHBIX MOHATHH, HE CIIOCOOCH MOKa3aTh
HpH‘IHHHO-CJ’I@}ICTBCHHBIe CBA3U fIBHeHI/IfI, HC B COCTOSSHUH I/IHTepHpeTI/IpOBaTB peSYJ'II)TaTI)I
MaTeMaTHYECKON 3amuCH, OMHCHIBAIONICH aHAIM3UPyeMOe SIBICHHE MPHUPOABI B 00JIACTH
AJIEKTPOIMHAMUKH, OIleHKa cocTapiiseT ot 0 1o 19 6annos.

* OrtBeT Ha K3aMEHAIMOHHBINA OMJIET 3aCUUTHIBACTCS Ha MOPOTOBOM YPOBHE, €CJIU CTYIEHT IpU
OTBETE Ha BOIMPOCHI 1aeT OMpPE/IeIIeHNE OCHOBHBIX MOHSATHI C HETOYHOCTSMH, MOKET MOKa3aTh
MPUYMHHO-CJIE/ICTBEHHbIE CBSI3M SIBJIGHMH C TpoOenaMu, HEYETKO HMHTEepPIpEeTUpyeT
pe3ynbTaThl MaTeEMaTHYECKOH 3aIlHCH,
oreHka cocrasiseT ot 20 o 27 bannos.

* OtBeT Ha PK3aMCHAIMOHHBIN OHMJIET 3aCUMTHIBACTCSI HAa 0A30BOM YPOBHE, €CIIM CTYICHT IpPHU
OTBET€ Ha BOMPOCHI (POPMYITHPYET OCHOBHBIE IIOHATHS, 3aKOHBI, JAET XapaKTEPUCTUKY
IIPOLIECCOB,  SBJICHUHM, NIPOBOAUT aHAIW3 [PUYUH, YCIOBUW, MOXET IIPEACTABUTh



KaueCTBCHHBIE XapaKTEPUCTUKU TMPOIIECCOB, HO IOMYCKAeT OIMMMOKH MpPHU MATeMaTUYECKOU
3aIIMCHU pe3yIbTaTOB,
OIleHKa cocTaBiseT ot 28 10 34 bannos.

* OTBeT Ha PK3aMCHAIMOHHBIA OWJIET 3aCUMTHIBACTCS HA MPOABHHYTOM YPOBHE, €CIIM CTYACHT
Ipd OTBETE HA BONPOCHl TMPOBOJUT CPABHHUTEIBHBIA aHAIM3 IOAXOJOB, MPOBOJIUT
KOMITJICKCHBIN aHaJIu3, BBIABIISET MPOOJIEMBI, TpeajaraeT MEXaHU3Mbl PEIICHHUS, CIOCOOCH
MPEICTABUTh KOJMYECTBCHHBIC XAPAKTCPUCTHKH OMPEICICHHBIX TPOIECCOB, TMPHUBOIUT
KOHKPETHBIE TPUMEpPhl M3 TMPAKTUKH, HE JOIMYCKaeT OMIMOOK WM JOIYCKAaeT MEJIKHE
MOTPEIIHOCTH npu MaTeMaTUYECKOU 3aIlMCH,
oleHkKa cocrasiseT ot 35 1o 40 bannos.

3. IlIkana oueHKH

DK3aMeH CYMTACTCs CAaHHBIM, €CIIM CyMMa OaJUIOB [0 BCEM 3aJaHHsIM OWJIETa COCTABIISIET HE
menee 20 6amnoB (13 40 BO3MOXKHBIX).

B o61eit onjeHke 1o JUCHUIUIMHE 3K3aMEHALMOHHBIE OalljIbl YYUTHIBAIOTCS B COOTBETCTBUU C
IpaBwiiaMd  OaJlJIbHO-PEUTUHIOBOM  CUCTEMBI, IPUBEJIEHHBIMM B paboueil mporpamme
JUCLUIUINHBI.

4. Bompocsl K 3K3aMeHY 10 THCHHILIAHE «JIeKTPOAHHAMUKA U PACIPOCTPAHEHUE
PaANOBOIH»

1. Jlunum nepenauu c pacnpenenéHHbiMU mapameTpamu. [lagaromue M OTpakEHHbBIE BOJIHBIL.
«TenerpadHbie» ypaBHEHHUS.

2. BxonHoe conportuBienue auHuM nepenayn. Kpyrosas auarpamma Cmura.

3. Crostune BOJIHBI B JINHUU NIEpeadyn. JKCIIEPUMEHTAILHOE ONPEAECIICHNE IJIUHBI BOJIHBI.

4. Tpancdopmariysi KOMIUIEKCHBIX COMPOTUBIIEHUH OTPE3KaMU JIMHUM MepeiadH.

5. MHoOrocBsI3HbIE HalpaBIIAolLIe cUcTeMbl. BbIBOI «TenerpadHbIX» ypaBHEHUN U3 ypaBHEHUH
Makcsemna.

6. DIEKTPOMarHUTHAIE MOJISI B IPOJIOJIBHO OJHOPOJHBIX M U30TPOIHBIX CUCTEMAX.

7. BosiHOBBIE ypaBHEHHUS 3JI€KTPOMArHuTHOro noJjist. Ux uHTepnperanus 1 GU3NIECKUil CMbICII.
8. Teopema eqMHCTBEHHOCTH PELIEHUM YpaBHEHHMH 3JIEKTPOMArHUTHOrO mossi. MeTo 4acTHBIX
peLeHui.

9. OtpIcKaHME YaCTHBIX PEIICHUN IJI1 MOJIA B IOJIBIX BOJIHOBOAAX. CKaJsIpHBIE YpaBHEHHS
['enbmrosnbiia («MeMOpaHHBIC) YpaBHEHUS).

10. I'pannuHble yCHOBHMSI UIsl HMPOJOJBHBIX COCTaBISIIOIIMX IOJs B BojJHOBoAeE. IIpumep
MCIOJIb30BaHUS.

11. BemiecTBeHHbIH XapakTep COOCTBEHHBIX YHCENl ypaBHEHHMH ['enbMmrosblia mpu HYJIEBBIX
IPaHUYHBIX YCIOBHUSX.

12. I'pannunble ycnoBus mid E- u H-cocTaBisromuyx 3JI€KTPOMarHUTHOTO MOJS HA KOHTYpe
MIONIEPEYHOT0 CEYEHUS PETYIISIPHOTO ITOJIOT0 BOJHOBOA.

13. JlokazarenbCTBO HEBO3MOKHOCTH cyliecTBOBaHUS TEM BOJIHBI B IOJIOM BOJIHOBO/JIE.

14. ®da3oBast ckOpoCTh U AJIMHA BOJIHBI HAIlpaBJIsIEeMbIX BOJH. ['eoMeTpuueckas WHTEpIpeTaIus
OTCEUYKHU BOJIHBI.

15. JIyuyeBas kapTHHA pacnpocTpaHeHHs] oOcHOBHOU BosiHbI. Konuenuus bpunysna.

16. BexTopHble ypaBHeHuUs [ 'enpMrosbia B TepMUHAX KOMIUIEKCHBIX aMITJIUTYA.

17. Pemienue ckansipHoro ypaBHeHus [ enbmroinbla («MeMOpaHHOT0» ypaBHEHHUs) ais BoJiH H-
THUIIA B IPSMOYTOJILHOM BOJIHOBOJIE.

18. Pemenue ckanmsipHoro ypaBHeHHs [ enbmronbia («MeMOpaHHOTO» ypaBHEHHS) 1Jisi BOJH E-
THUIIA B IPSIMOYTOJILHOM BOJIHOBOJIE.

19. HaxoxneHue NONEpPEYHBIX COCTABISAIONIMX BOJH B IPOHU3BOJIBHBIX PETrYJSIPHBIX IIOJIBIX
BOJIHOBOJIAX.

20. CTpykTypa HOMHHAHTHOW BOJIHBI MPSAMOYTOJIBHOTO BOJHOBOJA. BBOJ — BBIBOJ >HEPTHU



KOaKCHaJIbHBIM KaOeyeM.

21. Pemienne ckamsapHoro ypaBHeHHUs I 'enbMroibia («MeMOpaHHOTO» YpaBHEHHUS) B MOJISIPHON
CUCTEME KOOpJUHAT.

22. Koukperu3anusi IOCTOSHHBIX WHTEIPUPOBaHUS TMpU pelieHuu AauddepeHnnarbHbIX
YPaBHEHUH JIEKTPOMArHUTHOIO I0JISl B KPYTJIOM BOJIHOBOJE.

23. CrpykTypa JAOMMHAHTHOM BOJIHBI KpPYIJIOTO BOJHOBOJA. BBOA — BBIBOA JHEPrUU
KOaKCHAJIbHBIM KaOeJeM.

24. Crpykrypa BosiH TMO1 (EO1) u TM11 (E11) B xpyrinom BonHOBOsE. VX BO3OyXneHue u
IIPAKTUYECKOE UCIOIb30BaHUE.

25. da3oBast CKOPOCTh BOJIH B BOJIHOBO/AAX. Jucnepcusi, KpuTHUeckas 4acToTa BOJIHOBOJA.

26. I'pynmoBas cKOpocTb BOJH B BOJHOBoJax. Ilpumep pacdera nans aMIUIMTYAHO-
MOJ1yJINPOBAHHBIX CUTHAJIOB.

27. TexHOJIOTHS W3TOTOBJICHUS BOJIHOBOJOB, MX COEAMHEHHUE MeXAy coboil. JlpoccenbHo-
¢daHIeBOE COSMHEHHE U TPUHIIUIL €r0 PadOTHI.

28. HeonHOpOAHOCTHM B BOJIHOBOJAAX U BBICIIME TUIBl BOJH. lIpMHIUD JEKOMMIO3MILIUU.
['odpupoBaHHBIE BOTHOBO/BI.

29. [lupnexkTpuyeckue BOJIHOBOABI M BOJIOKOHHO-oNTHYeckue Kabenu. KoHcTpykuuu u
TEXHOJIOTHS U3TOTOBJICHUS, X COCIMHEHUE.

30. CocraBustouye 3JeKTPOMAarHUTHOTO TOJISl B KOaKCUaJIbHOM Kabeine. CTpyKTypa moJis.

31. IloHsiTHE BOTTHOBOTO COMPOTHUBIICHUS KOAKCUATBHOTO Kabes, ero pacuér.

32. Beiciiue THIBI BOJIH B KOAKCHAIIBHBIX Ka0emsx, ux orneHuBaHue. O0macTe pabovnx 4acToT
KOaKCHaIbHOTO Kales.

33. IIpssmoyrosabpHbIe pe30HaTOpPbl. MIX pe3oHaHcHbIe YyacTOThl. [IpumMep rcnonab3oBaHus.

34. llunuuapudeckue pezoHaTopsl. X pezonancHeie yactoThl. [Ipumep ucmonap3oBaHus.

35. Koakcuanbhbie pe3oHaTophl. MIX pe3oHaHCHBIE 4acTOThI. [Ipumep ucnoas30BaHus.

36. KBazuontuueckue HaIpaBJIIOIINAE CUCTEMBI M PE30HATOPBI.

37. Ilepuomyeckue CUCTEMbI U UMIIEAAHCHBIE TOBEPXHOCTH.

38. CTopoHHMI TOK M TOJ€E M3Iy4eHHs. BEKTOpHBIE 3ama3ablBaloOIIUE 3JIEKTPOINHAMUYECKHE
MNOTEHLUAIBl U UX CBSA3b C KOMIOHEHTAMU 3JIEKTPOMAarHUTHOTO MOJIS.

39. DnexTpoMarHUTHOE H3JydeHHe junossd I'epma. AHanm3 pelleHu#, auarpamma
HAIpPaBJIEHHOCTH, COITPOTUBIICHUE U3JTyUEHUSI.

40. DneKTpOMarHMUTHOE M3JIY4EHHE DJIEMEHTApHOIO MAarHuTHOro aunossd. IlpuHnmn
NEPECTAaHOBOYHOW JIBOMCTBEHHOCTH (B3aMMO3aMEHSEMOCTH IoJiel). AHamu3 pelleHud,
JyarpaMma HarnpaBJIEHHOCTH, COPOTUBIIEHUE U3ITyUYCHHUS.

41. DKBUBaJIEHTHbIE IOBEPXHOCTHBIE HICTOYHUKH U NpUHLMUII [ toiirenca. DnemeHT [ 1oiirenca.
42. 1TonocKkoBbIE M1 MUKPOIIOJIOCKOBBIE JIMHUHU, KOHCTPYKLIMH, TEXHOJIOTUA peanu3auuu. Beox u
BBIBOJI YHEPTHH.

43. llleneBble M KOIUIAHAPHBIE JIMHUM, KOHCTPYKIIMH, TEXHOJIOTHS peanu3alnuu. BBog M BEIBOJ
SHEPrHH.

44. PacripocTpaHeHHEe PaJHOBOJIH B CBOOOAHOM NMPOCTpaHCTBe. Pagnonnuum.

45. PannovacToTHBIN pecypc B paauoanamna3zonsl. Ux ocoOeHHOCTH.

46. I'eomeTpuueckasi ONTHKA U Teopus AU(PAKIMU TPU aHAIHU3E PACIPOCTPAHEHUS PAJAHOBOJIIH.
Vuér chepuunoctu 3emi.

47. qudpakuus @paynropepa Ha orBepcTin. Meron I'toiirenca — Kupxroga.

48. Nudpakaus Openens Ha oTBEpCTHH. 30HBI DpeHens.

49. Pedpakuusa paauoBoiH. Ddpdexr H.M.KabanoBa u ero ucrnoiap3oBaHHe B 3arOpU30HTHOU
pasvoNIOKALINH.

50. PacnpocTpaHeHue paaMOBOJIH B ropax, JiecaX, ropojax, Haj MOpeM M cymeil. BiausHue
MOBEPXHOCTU 3€MJIU U BOAHOM riaan OkeaHa.



denepanbHOE rocyIapCcTBEHHOE OF0KETHOE 00pa3oBaTelbHOE YUPESKICHNE
BBICIIIETO PO ECCHOHATILHOTO 00pa30BaHus
«HoBocubupckuii rocy1apcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)

Kadenpa pagunonpreMHbIX 1 pagronepeaaoninxX yCTPOUCTB

IHacnopr
Pac4YeTHO-TPa(PpUIECKOro 3aJaHU S

0 TUCUUIUIHHE «DJIEKTPOAUHAMUKA U PacpOCTpaHEHHE PaJAUOBOJIHY», 5 ceMecTp

1. MeToanka oueHKH

B pamkax pacuerHo-rpaduyecKoro 3ajaHus IO JUCHUIUIMHE CTYICHTHI JIOJKHBI
paccuuTaTh CTPYKTYpPY JIEKTPOMArHMTHOTO MOJI 33/JIaHHOTO THUIIA BOJIHBI B MPSMOYIOJbHOM
WM KPYTJIOM BOJHOBOJAX B COOTBETCTBUU C UCXOJHBIMH JJAHHBIMU.

[Ipu BbINOJHEHUM pacueTHO-rpauuecKkoro 3anaHus (paboThl) CTYAECHTHI JIOJIKHBI
MIPOBECTH aHAJIM3 33JJaHHOTO THUIIa BOJIHBI, BEIOpaTh 1 000CHOBATh BpeMEeHHbIE (DYHKIINH, a 3aTEM
M300pa3uTh CTPYKTYpPY CHJIOBBIX JIMHUHA TIOJSL B TpPeX MPOEKUMSIX WU CpPEeACTBAMHU
KOMIIbloTepHOU Tpaduku. [Ipu 3TOM KpacHBIMH JHHHUSIMH H300pa)KalOTCS CHIIOBBIE JUHHUH
AIIEKTPUYECKOTO TOJIsl, 3€JIEHBIMU — MarHUTHOT'O T0JIs, 8 CHHUMH — IUIOTHOCTh TOKa CMEILIEHUS B
BOJIHOBOJIE.

Obs13aTenbHble CTPYKTYpHBbIE yacTu PI'3:
- aHAJIN3 33J]AHHOTO THIIA BOJIHEI;
- BBIOOp ¥ 000CHOBaHUE BPEMEHHBIX QYHKIUH;

- YPaBHCHHA CUJIOBBIX JIMHUH TT0JIA 3aI[aHHOI\/'I BOJIHBI.

OueHnBaeMble O3ULHM:

- TIIATEBHOCTH aHAIM3a 33/IAHHOTO THITA BOJIHBL,
- 000CHOBaHHOCTb BBIOOPA BPEMEHHBIX (DYHKIIHIA;
- IPAaBUJTEHOCTh YPaBHEHMIA CHIIOBBIX JIMHHH TIOJISL.

2. Kpurepum oueHku

* PaGoTa cuuraercs He BBINOJHEHHOW, €ClIM BBHIMOJHEHB He Bce yacTu PI'3, orcyrcrByer
aHaJIM3 THIA BOJHBI, BPEMEHHBbIC (YHKIIMM HE OOOCHOBAHBI, YPAaBHEHHS CUJIOBBIX JMHUU
3amMcaHbl ¢ OMmMHUOKaMH, TpapUKH BBITIOJHEHB HEOPSI)KHO H COACP)KAT CYIISCTBCHHBIS
poOEITbI U/WITH HETOYHOCTH, OIIEHKA COCTaBIIsIeT OT 5 10 17 Oaios.

* PaGoTa cuMTaeTcs BBIMOJHEHHON HAa MOPOroBOM YypoBHE, eciu 4acTu PI'3 BwImoigHEHBI
(opMarbHO: aHalW3 THUIIA BOJHBI BBHIITOJIHEH ¢ TIpoOellaMu, BpeMEHHBIE (QYHKIIUH
HEJIOCTaTOYHO OOOCHOBAHBI, YPaBHEHUS CHUJIOBBIX JIMHUH W ITOCTPOCHHBIC TpadUKu CcoaepkaT
HETOYHOCTH, OIICHKA cocTaBJigeT oT 18 1o 21 Oamios.

» PaboTta cunTaercs BBHINIOJIHEHHON HA 0a30BOM YPOBHE, €CJIM aHAJIW3 THUIIA BOJIHBI BHITIOJHCH B
MMOJIHOM 00BbeMe, BpeMEHHbIE (YHKIIMH 000CHOBAHBI, YPAaBHCHUS CHJIOBBIX JIMHHI 3aIlMCAHBI B
OCHOBHOM IIpaBHJIbHO, TpaUKH IIOCTPOSCHBI C HEKOTOPHIMM HETOYHOCTSIMH, OIICHKA
coCTaBysieT oT 22 110 25 6aos.

* Pabora cumTaercs BBITOJIHEHHOW HA NMPOABMHYTOM YpPOBHE, €CIH aHAJIW3 3aJIAHHOTO THIIA
BOJIHBI BBIIIOJHEH B TIOJIHOM OOBeMe, IPHU3HAKA W IapaMeTpbl BPEMCHHBIX (YHKIUH
000CHOBaHBI, YPAaBHCHUS CHJIOBBIX JIMHMM 3alMCaHbl MPABUIBLHO, TPaUKH IPEIACTABICHB B
MMOJTHOM 00BbeMe 0e3 OIMMOOK MIIH C MEIKAMH IMOTPEITHOCTSAMH, OIIEHKa COCTaBIIIeT OT 26 10 28
0aoB.

3. IIIkajaa oueHKH

B o6meii onenke no aucuumniauHe 6amuisl 3a PI'3(P) yuuThiBatoTCsi B COOTBETCTBUH € MPaBUIIAMHU
0aJUIbHO-PEUTUHIOBON CUCTEMBI, IPUBECHHBIMU B paboyei mporpaMMe JUCIUITINHBIL.



IIpumepnsbliii nepeyens Tem PI'3(P)

Bapuantsl 3amanuii  popmupyrorcss no nocieaHed uudpe mudpa cryaeHra,
BapBUPYIOTCSA OT CEMeCTpa K ceMecTpy (BO M30ekaHWE MEepPENUChIBAHHUS C TIOTOKA Ha
MOTOK) U 8bl0aOmcs cmyoeHmy nod pochucb. Huxe TpUBOAUTCS THIIOBOE 33/JaHHE U
obpaser BeimoaHeHus: PI°3.
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— PE

JCMZSa >

ot

of mn mmn . [ nm
J =& —-——Bcos| —x |sin| —y |[cos(mt—Pz),

o nm . (mn nm
J. =g —-—Bsin| —x |cos| — y |cos(wt —PBz),
CMy a k2 b ( a ] (b yj ( B )
J,,.=-¢€,0Bsin (@x] sin (%y] sin (o7 —Bz).

a

HOCTpOI/IM QJICKTPUYCCKOC U MArHUTHOC I10JIA, @ TAKKC IJIIOTHOCTh TOKa CMCIICHUA IJIA PA3HBIX
CEUCHHI BOJTHOBO/IA.
m=2, n=2,
ka ~536.43 pan/m,
v, =3-10° m/e, A, ~11.7 My, f, ~2.56-10" T,
Sy =15~ 3.84-10" I'm, 0=27f, ~ 2.41-10" pan/c,
2
doy = 10.5 Mw, B:x_n ~599.74 pan/m,

B
cyurtaeM, uto B =1.

l. ot—Bz=0

I 1“ e
12 ,J’.—‘ux, '
N
10 PR H o
. \“'—b:,‘ﬂ..f,"
x107 Ve TN
T T
".-"? N J:'l_\_\-.
x10° v ° 'f’ﬂf A
- N
4 ’;,:{‘ ‘ | =
2 ARy E‘_‘_vx._
\\ s -ir: \:‘“
0025 002 0015 go1 oo 0‘ T -
X x 0
9ﬂ€Kmp1/l'{eCK06 noJjie. Ilnomnocms moxa CMeEWeHUAL.

MarsuTHoe 10Jie B 3TOM CEYCHHH OTCYTCTBYET.

T
2. ot—Pz=—
b 4



0025 g2

0.015 poq

x

3ﬂel<mpuuecx0e noiJie.

1) R S S ,J: ,,,,,,,,,, _
5 | i | i | i
0.03 0.025 0.02 0.015 0.01 0.005 0 -0.005
x
Maenummnoe none
3. ot —Pz=—
x10° E
L S SRS P AR P
Bfeeeees freneneas oo : oo 4
i ; ooy b ! :
L] T R A R B IR G (e Fromeeeees 1
N E\ ; I iy E
|| R T N e oemnenees i
DAV ' s ;
- b Pionaneaes i
= T : f ; Pox1o
] TR - b
SV 3
7Y SN N W (S LN v
| S-S TP N S NS S S S0 A N SR,
A v i
| I L ]
I : 1 : : ; -
I | I I I I 002 0015 pg1 {oos !

2 |
0.03 0.025 0.02 0.015 0.01 0.005 0 -0.005

X

SﬂekmpuquKoe noiie. IInomuocms moka CMEWeHUA.



14 : : : : : :
A s I =
VISR IR ERT S
> TR T SNPRS00 8 T W S PN LA S |
L . A CoTE S U SR |
4 ____________________________________________________________________________ —]
| TN e ] 1 | N SO |
[]I. ......... A Y RV S - R S L —
2 ] ] ] ] ] ]
0.03 002 002 0015 001 0005 0 0005
x

rd
A
1
I I
0.02 0.015
X X
SﬂeKmpuquKoe noJjie. Inomnocms moxa cMeueHus

MarsuTHO€ 10JIe B ’TOM CEU€HUH OTCYTCTBYET.



