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JIUCT COI'J/IACOBAHHUA

PABOYAS ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBIM C TPEBOBAHUSMU ®EJEPA/IBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATEJ/IBHOI'O CTAHJAPTA BBICHIEI'O OBPA3OBAHUS (PT'OC BO)

11.03.01 PapuoTexHuKa

rog Habopa rpynmel: 2024

[Tporpammy cocraBun:

Kadenpa 14 PAIVNOSJIEKTPOHHBIE CUCTEMBI YTIPABJIEHUSA
CrpaxoB Cepreii FOpbeBuy, 1.T.H., ipodeccop, 3aBeAyroluii Kadeapoit

IMporpamma paccMOTpeHa
Ha 3aceflaHuM Kadeapbi-pa3paboTurKa
paboueii nporpammel 14 PAITUOI/TIEKTPOHHBIE CUCTEMBI YITPAB/IEHUSA

3aBenytommii Kadeapoii Ctpaxos C.FO., a.T.H., ipod.

[Tporpamma paccMoTpeHa
Ha 3ace[JaHUM BBITTyCKaroIei Kadezpol

N4 PAIJOI3IEKTPOHHBIE CUCTEMBI YITPAB/IEHUSA

3aBenyromuii kadeapoit Ctpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCITUAII/INHBI
IJIEKTPOJJUHAMMKA N PACITPOCTPAHEHME PAZTMOBOJTH

Pazpenbl paboueil mporpaMmsl

1. HEJIN OCBOEHMA JUCHUITJINHBI

2. MECTO IMCOUIIJIVMHEBI B CTPYKTYPE OOITI BO

3. CTPYKTYPA 1 COOEP)XAHUWE OMCHUIIJIMHEI

4. ®OPMBI KOHTPOJIAA OCBOEHUA ANCHUITJINHBI

5. YYEBHO-METOJVUYECKOE 1 UTHO®OPMAIIMOHHOE OBECITEYEHUE AVMCLUIIJIMHEBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NUCHUITJIMHBI

IIpunoxxeHus K pabouei mporpaMme JUCHUILUTHHBI

e Ilpunoxenue 1. AHHOTaLWs pabouei porpaMmel
e TIpunokenue 2. TexHOTOTHU ¥ (HOPMEBI 0OyUeHHUsT
o IIpunoxenue 3. ®OH/BI OLIEHOYHBIX CPELICTB



1. E/IM1 OCBOEHUSA JUCIHUITJIMHbBI

Lenbto 0CBOEHUS AUCLUIIMHEI B/IsieTCs (POPMUPOBaHKeE CeAYIOIIMX KOMITeTeHL{MM:

OIIK-1 — cr1iocoOHOCTB HCITOMb30BaTh MOJIOXKEHMsI, 3aKOHbI ¥ MeTO/IbI eCTeCTBEHHBIX HayK M MaTeMaTHKU JJist
pelLlieHUs 3a/jau UH)KeHepHOM /1esiTe/IbHOCTU

OIIK-2 — crocobHOCTh CAMOCTOSITE/TBHO TPOBOJUTH 3JKCIIEPUMEHTA/bHbIE WCC/IE[0BAaHUS W UCIO/b30BaTh
OCHOBHbIe TIpHeMbl 00pabOTKM U TIpeZCTaB/IeHs TIOMyUYeHHbIX JaHHBIX

qDOpMI/IpOBaHI/IIO KOMHETEHL[I/Iﬁ CJIY>KUT OOCTH>KEHHE C/IeAYIOLIUX pe3y/ibTdTOB O6p330BaHI/IHI
OIIK-1

3HAHUA:

3HaHWe OCHOBHBIX CI)I/IBI/I‘«IECKI/IX 3dKOHOB, CBA3dHHBIX C TeOpHE‘ﬁ 3JIGKTPOMATrHUTHOI'O I10JIA;

YymeHus:
YmeHue NMPpUMEHUTH CI)I/IBI/I‘-IGCKI/IG 3dKOHBI /[IJId KOJIMYeCTBEHHOI'0 OIIMCdHHA OCHOBHBIX HBHEHI/Iﬁ,

CBAA3aHHBIX C 3JIEKTPOMArHUTHBIM I10JIEM W PACIIDOCTPaHEeHHEM DaJiInOBOJIH;

HA6bIKU.
PacueT OCHOBHBIX MMapaMeTpPOB 3JIEKTDOMArHUTHOI'O TI10JIA TMPU PpacCIipOCTpAHEHWW 4Yepe3 pa3/IMYHHe

Cpe/ibl, pacueT YHePreTHUECKOTO OH/IKeTa pajIuoO/IMHUM.
OIIK-2
3HAHUS:
3HaHWe OCHOBHBIX TIPHWHI[UIIOB, MeTOAOB U CPEACTB SKCIIEDUMEHTAalbHOTO  MOAeTUPOBAaHHS

PacCripoCTpaHEHH 3/IEKTPOMAIHUTHBIX BOJ/IH B OTKPBITOM IIPOCTPAHCTBE B BO/THOBOZAX;

YMeHUS:
YMeHue No/b30BaThCs CpeiCTBaMU PaiiOM3MepeHUH;

HAsebIKU:
PacueTr 0oCHOBHBIX MapaMeTpOB 3JIGKTPOMArHUTHOI'O HW3J/Iy4€HUA W XdDPAKTEPUCTUK PAAUO/IMHUM 110

pe3y/bTaTaM 5KCIIePpUMEHTa/IbHBIX I/ICC]IQ,ZLOBaHI/Iﬁ.



2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuminna JIEKTPOOVHAMMUKA 1 PACITPOCTPAHEHUE PAJJVNOBOJIH sBrnsieTcs
TUCLIMITMHOM 00s13aTe/IbHOM YacTu 0/10Ka 1 nporpaMmbl OATOTOBKYM 110 HarpasieHuto 11.03.01
PaduomexHuxa.

CogepxaHue  OUCLIMIUIMHBI  SIB/ISIETCS  JIOTMUECKWM  Tpojo/bkeHreM  aucuuiuimH: DPU3UKA,
JIEKTPOHHBIE 1 MUKPOJJ/IEKTPOHHBIE ITPUBOPBI.

Copep>kaHue [UCLUIIIMHBI SIBJISIETCSI OCHOBOM [JIi OCBOEHUS AWCLIAIIIUH: YCTPOMCTBA CBU "
AHTEHHbBI, PATINOTEXHUYECKHWUE CUCTEMBI.

[TpesnBapyTesTbHBIE KOMITETEHLIMH, C(OPMUPOBaHHBIe y 00yJarorerocs o Havasaa U3y4eHus! AVCLUTITAHBL:

¢ OIIK-1 — CriocobeH UCII0/1b30BaTh TO/I0KEHHS, 3aKOHBI M METO/Ibl €CTECTBEHHBIX HAYK U MAaTeMaTHKU [IJis1
pelleHUs 3a/jau UH)KeHepHO /1esiTe/IbHOCTH

¢ OIIK-2 — CriocobeH caMOCTOSITeTbHO TIPOBOJUTE 3KCIIePUMEHTAaTbHbIe UCC/IeJOBaHUS U UCTI0/Ib30BaTh
OCHOBHBI€ TIpHeMbI 00pabOTKU U MPe/ICTaB/IeHNS TIOTyUeHHBIX JAHHBIX

e OIIK-3 — CriocobeH NprMeHsITh MeTO/IbI TIOMCKA, XpaHeHHsI, 00paboTKY, aHa/M3a U TPe/CTaB/IeHus B
TpebyemoM (opmare HHGbOPMAIUK U3 Pa3/IHUHbIX UCTOYHUKOB U 0a3 JaHHBIX, COO/IFO/Ast TIPH STOM
OCHOBHBbIe TpeOoBaHUs MHPOPMAIMOHHOW He301acHOCTH



3. CTPYKTYPA U COAEPXXAHUE JNCIHUII/INHBI

OO0mu1as TPy/0EMKOCTh UCIIUIIMHEI COCTaB/seT 4 3.e., 144 u,

3.1. Copepxanue (AMAAKTHKA) AUCHHUILTHHBI
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3 5 Paspjen 1. BBegenue. 3ajjauu U co/iep)kaHue JUCLUIUIMHBL. OCHOBHbIE 20 4 4 0 0 16 25 25

TEPMUHBI U Olpe/e/IeHus.

Paspen 2. Teopusi 3/1eKTpOMarHUTHBIX BOJIH. OCHOBHBIE [10/I0KEHUs.
TEeOPHHU 3/1eKTPOMarHeTH3Ma. BeKTopbI 371eKTPOMarHUTHOTO MOJIsl.
Makpockonuueckas 31eKTpoguHamuka. CBozika ypaBHeHHi MakcBenia.
‘YpaBHeHust MakcBeJi1a Jijisi MOHOXPOMaTHUeCKUX Kojie6aHHid.
KomriiekcHble aMIuTy/pl noseii. KoMriekcHast useKTpryeckast
TIPOHUIIAeMOCTb. YToJ JU3IeKTPUUecKUX noseil. YpaBHeHus [ebMrosbLia.
Bo/HOBOM XapaKTep 3/1eKTPOMarHUTHOTO MoJisl. DHepreTUyecKue
COOTHOLLIEHHS! B 3/IeKTpoMarHuTHoM rosie. Teopema IToitHTnHra. O61me
CBeJIeHHsI O BOJTHOBBIX Nporieccax. OfHOpozHAas TIOCKast
3/1eKTPOMArHWTHast BOJIHA C JIMHeHHO# nonsipusaumeii. Chepuueckue u
LWIMHAPUYeCcKHe BOJHbI. Pa30Bast CKOPOCTb M MOCTOSIHHAS 3aTyXaHHUst

3 5 TTIOCKHX BOMH B PA3/UUHBIX CPEfiax. TnocKue 3/1eKTPOMarHUTHBIE BOTHBI C 43 23 10 0 13 20 o5 o5
Bpalatoleiicst noaspusaiyeil. I'paHUUHbIe YCIOBUS /1Sl BEKTOPOB
3/1eKTPOMArHATHOTO 10151, D/IeKTPOJMHAMUYECKHe OCHOBbI M3/TyueHHUst
371eKPOMarHUTHBIX BO/H. [T0CTaHOBKa 3aJja4y U3/TyueHHs. BeKTOpHBIH 1
CcKasspHbIi notenuuansl. Kanbposka noreHnuanos. HeoaHopoaHoe
ypaBHeHHe [e/IbMronibLia 1 ero pelieHne. DieMeHTapHble U3/ydaTesiy.
DrieMeHTapHBII 37IeKTpUuecKui n3tydaress. CocTapsoLIye TI0Iel B
6/KHel 1 la/bHel 30HaX M3/yveHust. [liarpaMma Harpas/ieHHOCTH,
MOLLHOCTb 1 COMIPOTHB/IEHUE U3/Ty4eHUst. DleMeHTapHbIH MarHUTHBIH
n3y4aresb. [I[PUHINI epeCcTaHOBOYHOM JBOHCTBEHHOCTH.
CocTapistolye nosed, ;uarpaMma Harpab/IeHHOCTH M MPOBOAMMOCTh
3/1eMEHTapHOTO 11ie/IeBOro U3/yuaress. M3myueHune s/1eMeHTapHOW paMKu ¢
TOKOM. V13/1yueHue s5ieMeHTapHOM nomaky (u3ayydaressb roiirenca).

Paspen 3. OCHOBBI PacpoCTPaHEeHHUs BOJIH 110 eCTeCTBeHHbIM TpaccaM.
TTone n3nyuarens, HaxozAsierocsi B cBo6ogHoM npocTpaHcTse. O6macTh
MPOCTPAHCTBA, CyLIleCTBeHHas! IIPY PacrpoCTpaHeHUH PaJIMOBOJH.
PacripoctpaHeHue 3eMHbIX paanoBosH (3P). Knaccudukarus ciyuaen
pacripocTpaHenust 3P. [Tosie HarpaB/IeHHOTO M3JTyYare/isl, TOJHSATOr0 Haj
TJIOCKOM 3eMHO#1 TOBEPXHOCTBIO. VIHTepdepeHIIMOHHbIH MHOXXHUTEb
ocstabiennst. OTpakeHre pajMoOBOJIH Ha IPaHMLie pa3ziesia BYX Cpef.
BepTukanbHbIi BUGpaTop. [opi3oHTabHbIIT BUOGpaTOp.
VnTepdepenuuonHas hopmyna BeeaeHckoro. Yuet cdepuuHOCTH 3eMHOM
OBEPXHOCTH TIPH TO/Ib30BaHUN HHTephepeHLIMOHHBIMU (opMynamu. [Tose
HarpaB/IeHHOTO U3/lyyareist, TIOAHATOrO Haj OBEPXHOCTBIO 3eMITH.
Cnyyaii HepOBHOI 1 HeOHOPOJHO 3eMHOM ITOBEPXHOCTH.
Pacripoctpanenne YKB B npezieniax 6onbiioro ropoga. Pacuer
HAInpsDKeHHOCTH 3/IeKTPUUECKOTO T10J1s1 B 30He TeHH (AudpaKiyst).
Tpornocdepa 1 ee BIMsHIE Ha pacpocTpaHeHHe pajuoBosH. CocTaB U

3 5 cTpoenue Tporiocepsl. JTu3neKTprueckas MPOHULIAeMOCTb U 30 10 10 0 0 20 25 25
K03()HLIMeHT NpesioMIeHHs TPorochepbl. 3aTyXaHHe HarpsDKeHHOCTH
TI0/151 Pa/jUOBOJIH B Tporocgepe. Pedpakuyst pagroBoiH B Tpornocdepe.
DKBHUBaJIeHTHBIHN paZilyC 3eMHOTO 11apa. Pa3inuHble BU/bI TPONIOC(EPHOi
pedpaxuu. Pacripocrpanenre YKB Ha 60Jibline pacCTOsHUS B YC/IOBHSIX
cBepx pedpaKIUM U IyTeM paccessHUs Ha HeOAHOPOJHOCTSIX Tporocdepsl.
VioHocdepa ¥ ee BMsiHYE Ha PaCrpOCTPaHeHHe PafIMOBOJH. TIpHUMHbL
o6pa3oBaHust HOHOC]epbI. DKCIIepUMEeHTaIbHbIE JaHHBIE O CTPOEHUH
noHocdepsl. HeperysisipHble siBeHHs! B MOHOCOepe. [J1a1eKTpuieckas
MPOHMLIAEMOCTh MOHU3MPOBAHHOTO ra3a Ge3 yueTa 1oTepb. YueT BIUSAHUS
MOHOB. JTn3/1eKTpryecKast IPOHNULIAeMOCTh U IPOBOAYMOCTh
MOHM3MUPOBAHHOTO ra3a. Y4eT CTOJKHOBEHUsI C MFOHAMH U HeHTPa/TbHbIMU
MoreKynamu. IToryolieHre paoBO/H 1 HelIMHeHHbIe SIBIeHHs B
MOHU3MPOBAHHOM rase. IIpesiomM/ieHHe 1 OTPaXeHHe Pa/iOBOJIH B
noHocdepe. OcoGeHHOCTH PacrpOCTPaHEeHHs JTHHHBIX, CPeJHUX,
kopoTkuX 1 YK BonH. Oco6eHHOCTH pacrpoCTpaHeHus paJHOBOH
OINTUYECKOr0 U MH(PPAKPACHOrO /IMarna3oHoB.

Paspen 4. PacnpocTpaHeHHe HanpasJ/isieMbIX PaJJHOBOJIH. [ paHUYHbIE
YCJIOBHSI [I/ISl BEKTOPOB 3/IEKTPOMArHUTHOTO 110/1s1. TTazieHue MI0CKUX BOJH
C napa’suIe/IbHOM ¥ NeprieHANKY/ISIPHO# Mo/sipu3ariyell Ha 1jieaTbHoO
TMPOBOJSAILLYIO TIZIOCKYIO TIOBEPXHOCTh Ha JAM3/IEKTPHYeCKoe
nonyripoctpaHcTo. Knaccudukanys Harnpas/isieMbix Bo/H. da3oBast
CKOPOCTb Harpas/sieMbIX BOJH. [[BYXIIOCKOCTHOM BOTHOBOZ,. THIIBI BOJH.
3 5 Kputnuecxkas JVTMHA BOTHBL BOIIJ-IOBOAHLIE JMHHH TTepe/jauH. . 51 31 10 17 4 20 o5 o5
TIpsiMOYTO/IbHBIN MeTaMueckuil BoHOBO/. Kpyriblid v sniunTiuyeckuit
BOJIHOBOJBL. [[13/1eKTpUUeCKHe BOMHOBOZBL. JIMHUN Tepeiaul C BOTHAMHU
TEM. OG611jast xapaKTepUCTHKa IMHUI Nepefaun ¢ BonHamu TEM.
JIByXTipoBo/iHast IMHUs Nepeziaun. KoakcuanbHas TMHUSA TIepe/jau.
TTonocKoBble 1 MUKPOIIOJIOCKOBbIE TMHKH Nepesjaun. [lleneBble IMHUK
niepeziaun. KonnaxapHsli BoHOBOZ. JIMHUN Tlepe/iayy MOBePXHOCTHBIX
BOJIH. [lU3/1eKTpruyecKrie BOJTHOBOIbI.

Bcero 3a 5 cemecTp 144 68 34 17 17 76 100 100

Bcero no gucuMniMHe 144 68 34 17 17 76 100 100

3.2. AyAuTOpHBIN NPAKTHKYM

Ne Homep u TemMa npakTUUYeCKOro 3aHATUA |06’BEM,
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n/n HauMeHOBaHUe ayp.
paspena 4acoB
AVICLUILTHHBI
1 VccrienoBaHue TIPSIMOYTO/TEHOTO BOTHOBOZA B TIPOTPAMMHOM cpefie Ansys 4
HFSS
Pazpen 2. Teopus
VccrepoBanue AuarpaMMbl HarpaB/IeHHOCTH aHTeHHbBI Ha TIpUMepe
2 |57eKTPOMarHUTHBIX N 4
— CMMMeTpPUYHOT0 BHOparopa B mporpaMMHoii cpegie Ansys HFSS
3 VccnenoBaHue AuarpaMMbl HarpaB/IeHHOCTH aHTEeHHbBI Ha IIpUMepe 5
PYIIOpHO¥M aHTeHHbI B IporpaMMHoi cpesie Ansys HFSS
[TpenenbHOe 3HaUEHHE MOLLIHOCTH, I1epefjaBaeMoe pHu MOMOILU
Paznen 4. .
4 (buaepHbIX MMHUN pa3/IMUHBIX TUTOB. PacueT moTeps MOIIHOCTU B 2
PacrnipocTpanenue
HATIABIAEMBIX JIMHUSX Nepefiaun. [lanbHOCTh PaclpoCTpaHeHtsl paiiOBOJIH.
5 |pagmoBom OddexTrBHas rI0IAAL paccesHus e, SITP 3TaloHHBIX OTpaXkaTesiek. 9
' [anbHOCTb pacripocTpaHeHus paJloBOIH.
Bcero 3a 5 cemectp 17
3.3. JTaGopaTopHbIii MPAKTHKYM
No Howmep u O0nemMm,
“/;I HauMeHOBaHHUe Tema /1a00paTOPHOro NPaKTHKyMa aypa.
pasjesia JUCLHUIIMHBI 4acoB
1 WccnenoBanny pafvoMH1Y Tlepefiaur CUrHaI0B 3
2 KanmbpoBKa /1eTeKTOPHOM T'0JIOBKY U3MEPUTENTLHOM JIMHUN 2
N3mepenue napamerpos CBY-Tpakra € UCo/1b30BaHue
3 |Paspen 4. MepeHHe TapaMeTpoB TpakTa C UCMO/b30BaHUEM 3
W3MepUTebHOM JIMHUU
2 Pacripoctpanenne o 3
HaTIPAB/IAEMBIX npee/ieHue MOHOT0 COTIPOTHB/IEHUS] HAarPy30K
5 |paguosonm. W3mepenre Moaysst K03hGhULMEHTa OTPaXKeHUs TUIOCKUX 00pa3LioB 3
N3mepeHue HarpsKeHHOCTH 3/1eKTPOMarHUTHOTO TI0/Isl CUTHAJIOB C
6 HCII0/Ib30BaHHUEM CeIeKTUBHOro MUKpoBosisTMeTpa RET SMV 6.5 ¢ 3
anteHHbIM MoayneM RFT FMA 6.2
Bcero 3a 5 cemectp 17
3.4. CamocTonaTenbHas pabora ctygenra (CPC)
Ne |Homep u HauMeHOBaHHUe OobeMm,
Copep)xaHue yueGHOro 3aiaHust
n/m | pasjesa JUCLUAIIUHBI 4acoB
1 |Pasgen 1. Brepenme. W3yueHue ripeyCMOTPeHHBIX IPOTPaMMOi JAMAAKTUYECKHX efIMHHL] 16
pasgesna 1 ¢ Mcrosib30BaHWeM PEKOMEHAYeMOU JTUTepaTyphbl
Pasgen 2. Teopust W3yueHue npefyCMOTpPeHHBIX IPOrPaMMOM AMAAKTUYECKHX e/MHHL]
2 paszesia 2 ¢ UCNO/b30BaHUEM PeKOMEH/[yeMOM IUTepaTyphbl; 20
3/71eKTPOMarHUTHBIX BOJIH.
[ToaroToBKa K NpakKTUYeCKUM 3aHSITUSIM
Pazgen 3. OcHOBBI
3 [PacmpocTpaHeHus BOH W3yueHue rpegyCcCMOTpPeHHBIX TIPOTPAMMOM AUIaKTUUeCKUX eJUHMUL] 20
0 eCcTeCTBEHHbIM pasgesna 3 C UCIoJ/ib30BaHHEM PeKOMeH1yeMOW TUTepaTyphbl
Tpaccam.
Paper 4. N3yyeHue npeycMOTPEHHBIX NPOrPaMMON JUJAKTUUeCKUX eJUHU
Pacripoctpanenue Y peAy P porp A AL
4 pasgesna 4 ¢ UCIoJb30BaHMeM PeKOMeH/lyeMOH JIMTepaTypsl; 20
Harpas/sieMbIX
[MoaroToBKa K MpakTHUeCKUM M J1a00pPaTOPHBIM 3aHSTHSIM
PaZiMOBOJIH.
Bcero 3a 5 cemectp 76
4. ®OPMbI KOHTPOJISA OCBOEHUA INCIHAII/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3] 4 56 7 8 9 10| 11 12 13/14| 15 |16, 17
JIP, OTu. o JIP, OTu. o OTu. o aud.
5 TekK| TekK| |IP 3 3 HP|TekK 3 TexkK|OP 30,
YcnoeHble 00603HAUEHUS:
e JIP — apiarHOCTHUeCKast pabora;
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¢ TekK — BOIpOCHI [/151 TEKYLL|er0 KOHTPOJIS;

¢ JIP — naboparopHas pabora;

e Ortu. no 13 — oTueT 1Mo NpakTU4YeCKOMY 3a/JaHHIO;
o nud. 3au. — AUdQepeHIPOBAHHBIN 3aueT.

TeKyL{il KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B IMCKPETHBIE BPEMEHHbIE HHTEPBAJIbI B
creayrommmx Gopmax:
e [MarHocTuueckast pabora;
®  BOIPOCHI JjIs1 TEKYLL|ero KOHTPOJIS;
o jaboparopHas pabora;
e OTYeT 10 MPAKTHUYECKOMY 3a/IaHHUIO.

IIpomexxyTouHas arrecTanus POBOJUTCA B opMax:
e uddepeHIIMPOBaHHbIN 3aueT.



5. YYUEBHO-METO/UYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCIUATIVHBI

5.1. OcHOBHas MTepaTypa Mo JUCLUIUIAHE:

1. A. H. ®népos, C. FO. Ctpaxos, A. A. ®néposa. . IneKTpoJvHAMHUKA Y PaCIIPOCTPaHeHne PaJIiOBOIIH.
CII6.: 3g-Bo BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2023, 371. pec.

2. A. H. ®népos, C. IO. Crpaxos, A. A. ®népoBa. . DIeKTpoAMHAMHKA U paclpoOCTpaHeHe PaJyuoBOJIH.
CII6.: 3g-Bo BT'TY "BOEHMEX" um. [I. @. YctuHoBa, 2023, 36 3K3.

3. B. W. BonbMaH, FO. B. IIlumeHos. . Texuuueckas smekrpogrHamuka. M.: Cesisb, 1971, 9 5k3.

4. B. I1. Cmonus, B. B. CmupHoB, O. B. CBellIHUKOB. . D/IeKTPOSUHAMMKA M PaClIpOCTpaHeHUe paJuOBOJIH.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010, 165 3K3.

5. [. FO. Mypomues, FO. T. 3bipsiHoB, I1. A. ®entoHuH. . DneKTpogHaMUKa U paclpoCTpaHeHue pPaJu0BOJIH.
Cankr-Ilerep6ypr: Jlanb, 2022, 351. pec.

6. E. . Hedénon. . Texauueckas snekTpoguHaMuka. M.: Akazgemusi, 2008, 16 3k3.

7. JI. A. TloTramnos. . D/eKTpoAUHaMHUKa U pacrpocTpaHeHue paauoBosiH. Mockga: FOpaiit, 2020, 3. pec.

5.2. [lononHUTeNBHAS IUTEPATYPa MO JUCLIATIIMHE:
He TpebyeTcsi.
5.3. [lepuoauueckye U3faHuUs:
1. Paguorexnrka — XXI Bek.

5.4. [TepeueHn pecypcoB UHGOPMaIIMOHHO-Te/IEKOMMYHUKAILMOHHOM ceTH "VHTepHeT", He0OXOAUMBIX ISt
OCBOEHUSI IUCIUTUIMHBI, 31eKTPOHHbIE OMOINOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®ynzpamenTtanbHas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®. YcTHHOBa;
2. http://urait.ru — O6pa3oBaresnbHas rardopma «HOpaiiT». 115 By30B U CCY30B.;
3. http://e.Janbook.com — 3bC Jlanb.

CoBpeMeHHbIe MPodecCcroHabHbIe 0a3bl JaHHbIX:

1. https://rusneb.ru — HatoHansHast 3mekTpoHHast oubmoreka (HIB);

2. https://cyberleninka.ru/ - HayuHast s;mekTpoHHast 6ubmmoteka « KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpOHHas 61bHMoTeKka Poccuiickoro dhoHza
(dbyHIaMeHTaIbHBIX UCC/Ie0BaHHUM.

VHdopmaliioHHbIe CITPaBOYHbIE CHUCTEMBI:
1. Texskcriept — IH$OpMaI[MOHHBIM TTOPTal TeXHUYeCKOTo peryiupoBaHusi: HopMbl, ipaBuiia, CTaHZAAPTEI
PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/1 [OCTog
cobctBerHoi reHepanyu BI'TY "BOEHMEX" um. /1. @. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrantIlntoc- nHbopMalMoOHHbINH TTOpTasl paBoBoi MH(OpPMaLUH.
5.5. ITporpamMmHOe obecriedeHwe:
He TpebyeTcsl.

5.6. lHdopMalMoHHbIe TeXHOOTHU:

B3anMogeticTBre ¢ obyuaromumucs ocpezcteoM DVIOC Moodle BI'TY «BOEHMEX» um. I.®. YctrHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECITEUHEHUWE TUCIUIIVIMHbI

6.1. JIeKIIHOHHBIE 3aHATHA:

Crel[Ha/TM3UpOBaHHbIe TpeOOBaHMUS 110 000PY/[0BaHKIO OTCYTCTBYIOT; ayJUTOPHS C MOCAJ0YHBIMUA MECTaMU
T10 KOJIMYeCTBY CTYZIeHTOB; AOCKA.

6.2. IlpakTHUeCcKue 3aHATHA:

CrieL{ia/T3UpOBaHHbIe TPeOOBaHKS 110 000PY0BaHHIO OTCYTCTBYIOT; ayJUTOPHS C MOCa/I0YHBIMI MeCTaMU
TI0 KOJIMYeCTBY CTY/IeHTOB; AOCKA.

6.3. J/TaGopaTopHbIe 3aHATHSA:

1. CreHp, 171 OTIpeZie/IeHus TTOJTHBIX COTIPOTHBJIEHHI Harpy30K M COIVIaCOBAHUH WX C JIMHWEH repesiau;
2. CTeHp AJist ©u3MepeHUst MOAY/Is KO3hHLIMeHTa OTpa>keHus TNIOCKUX 00pasLioB.

6.4. ITpouee:

1. pabouee MecCTO Mpernoapare/isi, OCHaIllEHHOE KOMIIBIOTEPOM C ZIOCTYIOM B IHTEpHET;
2. paboune MecTa CTy/IEHTOB, OCHAIIlEHHbIE KOMITbIOTEPAMU C JOCTYIOM B VIHTEpHET, Npe/iHa3HAYeHHBIE [IJ1s1
paboThI B 3/1IeKTPOHHOM 00pa3oBaTe/ibHOM Cpefe.
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IIpunoxenue 1
K pafoueii mporpamMme JHCIUIUIHHBI
AJIEKTPOIMHAMUKA 1 PACITPOCTPAHEHWE PAJINOBOJTH

AnHoTanusa padoueii nporpaMMsl

Hucoyminaa  JIEKTPOAVMHAMMKA M PACITPOCTPAHEHUWE PAJUOBOJIH sBisiercs
JUCOUIUIMHOW 00si3aTe/bHOM dacTm Oyioka 1 mporpaMMbl TOATOTOBKM 10 HarpaBneHuto 11.03.01
PaduomexHuka. uciuniavza peanusyetcs Ha ¢daxynbreTe M VIHGOPMaLMOHHBIX U yHpaB/sitolux cucteM BI'TY
"BOEHMEX" um. [I.®. Ycrunosa kadeapoii 14 PAIVOSJIEKTPOHHBIE CCTEMEI YTIPABJIEHUSA.

JucuynHa HallesieHa Ha (popMUpoBaHUe KoMnemeHyuli:
OTIK-1 criocoOHOCTh HMCIO/hb30BaTh IMOJIOXKEHHMsI, 3aKOHbI M METO/IbI eCTeCTBEHHBIX HAyK WM MAaTeMaTHUKU [ist
pellieHUs 3a/jau UH)KeHepHOH /1eATeIbHOCTY;
OIIK-2 crocoOHOCTh CaMOCTOSITE/TBHO TIPOBOJWTL 3IKCIIEPUMEHTA/IbHbIE WCC/IEI0BAaHUS W WCII0/Ib30BaTh
OCHOBHBIE TIpHeMbI 00pabOTKU U MPe/ICTaB/IeHNS TIOyUeHHBIX JJAaHHBIX.

Co,qepmaHHe AVCLUIIMHBI OXBaTbIBA€T KPYT' BOIIPOCOB, CBA3dHHBIX C TEOPHEﬁ 3/IEKTPOMATHUTHLBIX BOJIH U
Cl)I/IBI/I‘—IECKI/IMI/I OCHOBaMH pacCIipoCTpaHeHKWe PAIMOBOJIH B PA3/IMUHBIX CpeZidX.

[TporpaMmoii AUCIUIUIHEI TIPeAYCMOTPEHBI C/le[yIOIie BH/bI KOHTPOJIS:

TeKyIuii KOHTPOJIb YCIIEBAeMOCTH CTY/IEHTOB TIPOBOJIUTCS B JUCKPETHBIE BDEMEHHbIE HHTePBAJIb B
cneayrolmx popmax:
e MarHOCTUYecKasi paboTa;
¢ BOTPOCHI /IJIsI TEKYIIIETO KOHTPOJIS;
e jaboparopHas pabora;
e OTYEeT TI0 MPaKTUUYECKOMY 3a/IaHHUIO.

IIpomexyTouHasi aTTecTawys MPOBOAUTCS B popmax:
e 1uddepeHPOBaHHBIN 3aueT.

OO1iass  TPyZI0EMKOCTh OCBOEHUsI [JUCHUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoi AWUCHMITIMHBI

TpeZlyCMOTPEHBI JIEKITMOHHBIE 3aHATUs (34 4.), npakTuueckue 3anatus (17 u.), nabopatopHbiii npakTukym (17
4.), camocCTosTe/IbHast paboTa cTyzeHTa (76 u).
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IIpunoxxenue 2

K pabodeii mporpamMme M CLUITHHBI
SJIEKTPOJJUHAMMUKA 11 PACITPOCTPAHEHUWE PATMOBOJTH

TEXHOJIOI'MA 1 ®OPMbI OBYUYEHUA

PekoMeHaI[UM 110 0CBOEHHIO AMCIIUILUIMHGI /ISl CTY/I€HTa

TpyZ0eMKOCTb OCBOEHUS AUCLIMIIIMHBI cOCTaB/sieT 144 4., u3 HUX 68 4. ayUTOPHBIX 3aHATUN, U 76 u.,
OTBe/IeHHBIX Ha CAMOCTOSITE/TbHYIO paboTy CTyzeHTa.

PE‘KOME‘H,Z[aL[I/II/I o pacripeziejIeH1ur0 yq€6HOFO BpE€MEHHU I10 BUOdM CaMOCTOSITe/TbHOMH pa6OT]>I " pa3fejiaMm

TUCLIUTUTHBI TIPYBe/IeHbI B TabuIle.

KOHTPO]'[]: OCBO€HHMA AWCHUILIMHBI TIPOM3BOAUTCA B COOTBETCTBUU C ITonoxxeHrueMm o TeKylLleM, pY6E)KHOM
KOHTPOJIe YCII€eBA€MOCTHU U HpOME)KYTOHHOﬁ daTrTecCTaluyun O6yanOH_[I/IXCH.

®opMbI KOHTPOJISL M KPUTEPUH OLIeHUBAHUS TIPUBE/IEHBI B ITPUIoykeHnH 3 K Paboueii mporpamme.

HaumeHoBaHue padoTbl PekomeHnpyemas jiureparypa prmt)gxzxocn,
Pa3pen 1. Beeenue.
E. . Hedénoa. . Texuuueckas
anekTpoguHamMuka: M.: Akagemus, 2008
. (BCe)
N3yueHue npeaycMOTPEHHBIX IPOrPaMMOii A. H. ®népos, C. 10. Crpaxos, A. A.
[WJaKTUUIeCKUX euHuL pasgena 1 ¢ " 16
WCII0/Ib30BaHUEM PeKOMeHyeMOU JIUTepaTyphbl Pnéposa. . IMEKTPOJMHAMHKA 1
pacripoctpanenue paauoBosH: CII6.: M31-Bo
BI'TY "BOEHMEX" um. 1. ®. YcTrHOBa,
2023 (Bce)
Wroro no pazpeny 1 16
Paspen 2. Teopus 3/1eKTPOMarHUTHbBIX BOJIH.
B. U. BonbmaH, FO. B. ITumeHoB. .
TexHuueckas snekTpopgrHamuka: M.: Cesi3b,
1971 (Bce)
B. I1. Cmonun, B. B. CmupHos, O. B.
W3yueHue npeyCMOTpPeHHBIX IIPOrPaMMOii CBellHYKOB. . DJIeKTPOAUHAMUKA U
IWJAKTUUYeCKUX eJUHUL] pa3zjena 2 C pacripoctpanenue paguoBosH: CI16.BTTY 20
WCIO/Ib30BaHUEM PEKOMEH/lyeMOU JTUTepaTypsl; "BOEHMEX" nm. []. ®@. YctunoBa, 2010
IToaroToBka K NMpakTrueCKUM 3aHATHSM (BCe)
. FO. Mypomues, 1O. T. 3vipsHos, I1. A.
®delOHUH. . DNeKTpPOJYHaMUKa U
pacripocTpaHeHue pafroBo/H: CaHKT-
[MetepOypr: Jlaub, 2022 (Bce)
Wroro no pasgeny 2 20
Pazgen 3. OcHOBBI pacripocTpaHeHMsi BOJIH M0 eCTeCTBEeHHBIM TpaccaM.
W3yueHue rpeflyCMOTpeHHBIX ITPOrpaMMOit E. U. Hedénos. . Texuuueckas
IWJAKTUUeCKUX eJUHUL] pa3jena 3 C snekTpoguHamuka: M.: Akagemus, 2008 20
WCII0/Ib30BaHUEM PEKOMeHAyeMOU JTUTepaTyphbl (BCe)
Wroro no pasgeny 3 20
Pazgen 4. PacipocTpaHeHHe HanpaB/isieMbIX PaJUOBOJIH.
JI. A. IloTanos. . JneKTpojgvHaMUKa U
W3yueHue npeyCMOTpPEHHBIX IIPOrpaMMOii pacnpocTparerue pajnoBonH: Mocksa:
FOpatiT, 2020 (Bce)
AMAAKTITIECIMX EAHHML P a3,qenafl ¢ . A. H. ®népos, C. FO. Crpaxos, A. A.
HCI10/Ib30BaHHEM PEKOMEH/yeMOU JIMTepaTyphl; i 20
IMoaroToBKa K MPaKTHUeCKUM U J1abopaTOpHbIM Priépoea. . SHeKTpo'qHH_aMHKa'H
SAHSTHSIM pacripoctpanenye pagauoBosH: CI16.: U31-Bo
BI'TY "BOEHMEX" um. [l. ®. YcTrHOBa,
2023 (Bce)
Wroro no pasgeny 4 20
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IIpunoxxenue 3
K pafoueii mporpamMme JHCIHUIUIHHBI
AJIEKTPOIMHAMUKA 1 PACITPOCTPAHEHWE PAJINOBOJTH

®OH/] OOEHOYHbBIX CPEJICTB

®OoH/| OL[EHOYHBIX CPE/CTB, TI03BOJISIOLIME OLEHUTh Pe3y/IbTaThl 00yUeHH s 10 AaHHOH JUCLIUIUIHHE, BK/IIOUAlOT B
cebs:

e JMarHocThyeckasi pabora

¢ BOMPOCHI /IS TEKYIIIEr0 KOHTPOJIS;
®  OTYET IO NMPAKTUUECKOMY 3a/IaHHIO;
o jaboparopHas pabora;

e mddepeHIIMPOBaHHBIN 3aueT.

Kpurepuu onenuBanus

JuarsHocruyeckasi pabora
ImarHoctrueckast pabora mpoBoautcst B popme Tecta B DMMOC Moodle:

¢ IIpU IIPaBWIBHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTecTalys;
e IIpH NpaBU/ILHOM OTBeTe Ha 60% BOIpOCOB U Oosiee - aTTecTaLysl.

Bonpocs! A TeKyLiero KOHTpoJ/ist
[Mocse KaXka0M JIeKLMU CTYAEHThI JO/DKHBI OTBETUTD Ha 5 BONpocoB (TecT). [lepeueHb BOMpocoB
npusefieH B YMK quciUIUIvHbI

OTYeT 10 NPAKTHYECKOMY 3a/[aHHI0

OTuer 1o MPAKTHUEeCKOMY 3a/JaHHIO TIPEACTAB/ISIETCS B TIEUaTHOM WK 3IEKTPOHHOM BHjie B hopmare,
npelyCMOTPeHHOM 111a6/10HOM. OTueT 0(hOpMISIETCSI B COOTBETCTBHUH C YKa3aHUSIMU K3 OMUCAHHUS K
MPAaKTUUECKOHR paboTe; COfepP)KUT BCe HeOOXO/MMbIe pacueThl U rpadHueCcKye MaTepyasibl, BRIBOZBI IO paboTe.
3aiura oTyeTa MpOXOAUT B (hopMe /10K/Ia/ja 00y UaroIerocs o BbIMOJHEeHHOH paboTe ¥ OTBETOB Ha BOTIPOCHI
niperioziaBatesisi (U3 CIIMCKa KOHTPOJIBHBIX BOIIPOCOB).
B ciyuae ecyi odopmiieHre OoTUeTa 1 MOBeZieHHe 00yJaroIerocsi BO BpeMsl 3alljUThl COOTBETCTBYIOT yKa3aHHBIM
TpeboBaHMsAM, paboTa CUUTAETCS YCIIELTHO BBIMOTHEHHOM.
OcHOBaHW# /151 JOTIOJIHUTEIBHBIX BOMPOCOB TIPEIofiaBare/isi Ha IOHMMaHKe TeMbI BBITIOJTHEHHOTO
MPAKTUYECKOTO 3a/[aHusL:
* HeOPeXKHOE BHIMOTTHEHHE;
* HA3KOe KaueCTBO rpaduueckoro Marepuasa (HeBepHbIM BbIOOpP MaciTaba uepTeXkei, OTCYyTCTBHE YKa3aHHs
eIMHUL] U3MepeHHs Ha rpadukKax),
OrtueT He MOXKeT OBITb IPUHST U MOJJIEXKHUT JOPabOTKe B CTyyae:
* OTCYTCTBHsI HEOOXOJMMBIX Pa3ZeioB;
* OTCYTCTBHSI HEOOX0AUMOTO rpadh)uecKoro MaTepuara;
* HEKOPPEeKTHOM 00pabOoTKM pe3y/ibTaToB.

JlaGopaTtopHas padoTa

Homyck x JIP. JTonyck K BBITIOJHEHUIO JIP MPOMCXOAUT TIPY YCIOBUHM HA/TMUMsL Y 00YYaroIerocs eyaTHou
BEPCHH TIPOTOKOJIA 110 TabopaTtopHoii pabore. [IpOTOKOM COAEPKUT TUTY/IBHBIHN JIVICT, ONMCaHKe J1abopaTopHOi
paboThI, UepTeXXU CXeMBI AJ1s1 COOPKY U UCCIIeI0BaHUs, TAO/MULIbI [J1s1 3aIT0JTHeHUs JAaHHBIMU, 3aT0TOBKHU /IS
MOCTpOeHuUst rpadHKOB.
Ortuert 1o JIP. OTuet 1o slabopaTopHOil paboTe Mpe/ICTaB/ISETCS B [IEUAaTHOM BH/Ie B (hopMaTe, MpeyCMOTPEHHOM
11a6/10HOM OTueTa 1o laboparopHoit pabote. OTueT 0hOpM/ISIETCSI HA 0CHOBAaHWH TMPOTOKOJIA O BBIMO/IHEHUH JIP,
copiepXuT (IoMuMo H(GOPMAL|K M3 TIPOTOKOJIa) BCe HeOOXOMMbIe pacueThl U MOCTPOeHHbIe TPaMKU, OTBETHI
Ha KOHTDPOJIbHBIE BOTPOCHI, BBIBOALI 110 paboTe. 3aluTa oT4eTa MpOXoJUT B JopMe [J0K/Ia/ia 00yUarolerocs mno
BBITIOTHEHHOH paboTe ¥ OTBETOB Ha BOITPOCHI IIPETOZABaTe/Isl.
B cnyuae eciii opopmiieHre oTyueTa 1 roBezieHre 00ydJarolerocsi BO BpeMsl 3allUThl COOTBETCTBYIOT YKa3aHHLIM
TpeboBaHMAM, 00yUArOIIUIACS MOyYaeT MaKCHMa/TbHOE KOJIMUeCTBO 0a/UIOB (110 MATHOAIBHOM CUCTEME).
OCHOBaHUSIMU JIJIs1 CHIDKEHHS KOJTuecTBa 0asioB B [Uara3oHe oT 1 10 2 SBASIOTCS:
* HeOpe)XKHOe BLITO/THEHHE;
* HI3KOe KaueCTBO rpaduueckoro Mareprasna (HeBepHBIH BLIOOD MaciuTaba uepTexel, OTCyTCTBHE yKa3aHUsI
eIMHUL] U3MepeHHs Ha rpaduKax),
OTuet He MOXeT OBITh ITPUHSAT U MOJJIEXHUT JOPAOOTKe B CIyUae:
* OTCYTCTBUSI HeOOXOIUMBIX Pa3fiesioB;
* OTCYTCTBUsI HeOOXOAMMOro rpadruecKoro MaTepuara;
* HEKOPPEKTHOM 00pabOoTKM pe3y/ibTaToB U3MepeHrH
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JuddepennpoBaHHbIi 3a4yeT

Ha muddepeHimpoBaHHOM 3adeTe CTyAeHTY TipeayiaraeTcs Tect u3 10 Borpocos. TecT cuntaercs
MPOWZIEHHBIM YCIIEIIHO, eC/TH CTYIEHT MPAaBUIbHO OTBETH/ Ha 6 (Wu Gosiee) u3 10 npeAioKeHHBIX BOMPOCOB.
[1pu npaBUILHOM OTBeTe Ha 6 BOIPOCOB BLICTABJISIETCS OLIEHKA « Y/IOB/1€TBOPUTEILHO», TIPY IIPaBUILHOM OTBETE

Ha 8 BOIPOCOB BHICTAB/ISIETCS OLeHKA «XOPOLL0», TIPYU MPaBU/ILHOM O0TBeTe Ha 10 BOMPOCOB BBICTABJ/ISETCSA
orjeHKa « OTIIMYHO».
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[Macriopt ¢oHzA OLeHOUHBIX CPE/ICTB

AyauTOpHBIE 3aHATHSA B
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3 5 |Pa3pen 1. BBegeHue. 20 4 4 0 0 16 25 | 25 TeKYLLEero
KOHTPOJIS
Otuet 110
TIPaKTUYe CKOMY
3 5 Pazpen 2. Teopus 43 | 23 | 10 0 13 20 25 | o5 3a/laHUIO,
/1IeKTPOMarHUTHBIX BOJTH. Bomnpocel ans
TeKyIL[ero
KOHTPOJIsS
Pa3gen 3. OcHoBBI
acnpocTpaHeHHs BOTH Bonpocel s
3 5 [P 30 | 10 | 10 0 0 20 25 | 25 TeKyLLero
0 eCTeCTBeHHbIM KOHTDOJISE
Tpaccam. P
Paznen 4 Bonpocs! ais
PaCIl‘I oc; aHeHHe TEKYIIero
3 |5 pocrp 51 31|10 | 17 | 4 | 20 | 25 | 25 | kourpons,
HaMpaB/IsAeMbIX JaGoparopHast
PafioBOJIH. pabora
Bcero 3a 5 cemectp 144 | 68 | 34 17 17 76 | 100 | 100
Bcero nmo gUCHMIIMHE 144 | 68 | 34 17 17 76 | 100 | 100
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OIIK-1

Kpurepuu ouieHUBaHust

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Bonpocbl omkpbimoz2o muna:
Uto o3HauaeT uHzekC 1 B 3anicu H10?

A) Bce cocrapsstolye 31eKTPOMarHMTHOTO M0JIs1 He MMEROT BapHaLyi 0JIst BA0/Ib OCH 0X
(LLIMPOKOI CTEHKY BOJIHOBOZA).

B) Bce cocrapnsitorniye 31eKTpOMarHUTHOTO T10J1s1 KMEIOT OfIHY BapHallvIo TI0JIs BOIb OCH
0X (IIMPOKO# CTeHKH BOJTHOBOAA).

B) ITepuof koebaHust BOJIHBI COCTAB/IsIET 1¢

I') Yacrora BonHbl coctapnsier 10 I'y

qDopMlea BbIUYKMCJ/IEHHWA O/IMHBI BOJIHBI B CBO60,Z[HOM MPpOCTPAHCTBE (CBHBI: [JIMHBI BOJIHBI }\,
YUaCTOTHI V U CKOPOCTH C paCIIpOCTpaHeHUA BO]'[H]:I)I

A)A=v/c
B)A=c/v
B) A =c/2v
I') 0,5A = c/v

CKOpOCTh CBeTa C PUMEepPHO PaBHa:
A) 1*108 m/c
b) 3*108 m/c2
B) 3*10-8 m/c

I') 3*108 m/c

KoppekTHasi jyiiHa BOJTHBI M3/Ty4eHus /11 paboThl C CHMMeTPUYHBIM BUOpaTOpoM
JMuHHON 150 MM sIB/IIeTCS:

A) 300 MM
B) 3 cm
B) 100 mm

') 75 mm
3anuvch 1 I'T'L cCOOTBETCTBYeT YacToTe:

A) 1000 Ty
B) 1 000 000 I'y
B) 1 000 000 000 I'yy

I') 1 000 000 000 000 I'yy
CKOpOCTB 3/1eKTPOMAarHUTHOM BOJIHBI B BAKyyMe:

A) TIpeBsiiiaeT CKOPOCTh CBeTa
b) MeHbi11e ckopocTH cBeTa
B) PaBHa ckopocTH cBeTa

I') PaBHa HyJ1t0
Jns yBenuenns ganpHOCTH fletictBus PJIC B 2 pasa nionja/ib aHTeHHBI He0OX0AUMO:

A) ¥YBenuuuTh B 2 pasa
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b) YmeHbmTh B 2 pa3a
B) ¥YBermuuTh B 4 pasa

I') YMeHbIUTh B 4 pasa
Ne 8 UYactote 1 000 000 000 I'y coOTBETCTBYeT 3aMMCh:

A) 1 ml'g
b) 1 MI'y
B)1TTn

M 1kl'g
Ne 9 UYactore 1 I'T'1 cooTBeTCTBYeT A/IMHA BOJIHBI:

A) 150 mm
B) 300 mm
B) 10 cm

MHiwm
Ne 10 OCHOBHOe ypaBHeHHe pPaJiu0/I0KaL[UK:

A) fIBnsieTcst OTHOLLIEHHWEM OTZaBaeMOU reHepaTopoM/Bo30yAuUTeIeEM MOIITHOCTU K
MOII[HOCTH Ha BLIXOZle aHTeHHbI

B) YcraHaB/MBaeT 3aBMCMMOCTb MEXK/y YaCTOTOM CHTHA/IA ¥ ero JJIUTeTbHOCTBIO JIIst
paboTtsl PJIC C akTMBHBIM OTBETOM

B) Onpenensier cOBOKYyTHBIN K03 dHULMEHT ycreHHs BCeit paflo/IOKaLIMOHHOM CTaHIUU

I') YcranaBnuBaeT 3aBUCHMOCTb MeXX/[y MOLL{HOCTbIO TIPUHUMAaeMOro CUrHasa u
MOLI[HOCTBIO U3/TyUeHHs TIPY aKTUBHOM pai0/IOKALIMK TI0 TIACCUBHBIM 1{eJIsSIM
Bonpocbl 3akpbimozo muna:

Ne 1 MakcuManbHas JaibHOCTh 00Hapy»KeHUs Tpy30Boro camosera ¢ OITP 140 M2 y PJIC
cocrasssieT 500 kM. OnipeziesiuTh (IpY MMPOYUX PaBHBIX YC/IOBUSIX) MaKCUMAaJ/IbHYHO
IanbHOCTh 00Hapy»xeHwus 3toit PJIC Beproneta ¢ OTIP 15 m2.

Neo 2 MakcumasibHasi 1anbHOCTh 0OHapyeHus uctpebutess ¢ SITP 30 m2 y PJIC cocTapnsiet
400 kM. OmpefenuTs (TIPY MPOYMX PaBHBIX YCIOBUSIX) MAKCUMAbHYIO 1aTbHOCTh
obHapy>xeHwus 3tou PJIC rpy3oeoro camosieta ¢ OTTP 150 m2.

Ne 3 MakcumarsbHast JaabHOCTE 00HapykeHust 6ombiioro BITJIA ¢ 3TIP 10 m2 y PJIC
cocrasssieT 120 kM. OnpeziesuTh (IpY NMPOYMX PaBHBIX YC/IOBUSIX) MaKCUMAa/IbHYHO
JansHOCTh 06Hapy»xenust 3Tou PJIC manoro BITJIA ¢ 3TIP 0,5 m2.

Ne 4 Bo cKOMBKO pa3 crielyeT yBeNuUUTb MOLHOCTE repefardrka PJIC, yTo6bI Mpy Mpournx
PaBHBIX YC/IOBUSIX YBEJIUYNTh AaIbHOCTh 0OHapy)KeHUs ee Liesiel B 3 pas3a’?

Ne 5 Bo cKo/BKO pa3 creflyeT yBeMuuUTb MOLHOCTE repefardrka PJIC, uTo6bI py Mpoumnx
PaBHBIX YC/IOBUSIX YBEIUYNTh AaTbHOCTh 0OHApY)keHus ee Liesied B 1,5 pasa?

Ne 6 Mo1HOCTb PONOPLMOHA/IBHA . .. HAIIPSDKeHUs

Ne 7 Hammicats opmyity orpezieneHust KpyroBO YacTOTHI KosiebaHust (4epe3 uacToTy WU
repuon)

Ne 8 k=20/0 a0 — ...

Ne 9 @a3kbl KosebaTeIbHOTO MTPoLiecca B BYX TOUKAX, PACIIO/IOKEHHBIX IPYT OT Apyra Ha
pacCTosTHUM B A [M], oTiMyaroTCs Ha

Ne 10 DJIeKTpOMarHUTHas BOJTHA TIPE/ICTaB/IsIET COOO0H ...

OIIK-2
Bonpocbl omkpbimozo muna:
Ne 1 TTapameTp, XapaKTepH3YIOLIHii COTJIaCOBaHWE JIMHUU C Harpy3KOM

A) 3aryxaHue B IUHUY;

b) nnviHa BOJTHBEI B BOJTHOBOJE;
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B) KCB;

') BO/THOBOE COTIPOTHUBIIEHHE JTUHUA
Ne 2 TlapameTp, XapakTepH3yHOIIUMA JJIMHHYIO TUHUIO

A) KCB;
B) a/iviHa Bo/IHBI B BOJTHOBOJIE;
B) ko3¢ duLyieHT oTpaxkeHus;

I') BO/IHOBOE COMPOTHUBIIEHUE JTUHUU
Ne 3 [In1Ha BOJHBI B BOJTHOBOJE 03 I3meKTprKa

A) 3aBHMCHUT OT MaTepHaa CTeHOK BOJTHOBO/I;
B) MeHbI1Ie [/TUHBI BOJTHBI B CBOOOAHOM MPOCTPAHCTBE;
B) GosbIie AyTiHBI BOSTHBI B CBOOOHOM ITPOCTPAHCTRE;

') coBriagaeT co 3HaUEHWEM JIJTMHBI BOJTHBI B CBOOOJHOM TIPOCTPAHCTBE
Ne 4 [laTyuK mons B UsMepuTesbHOM muHum P1-28 sto:

A) BcTpoeHHbIH B BoHOBOZ, 11/11 CBY auon;
b) wenb B cTeHKe BOJTHOBOZa;
B) MarHUTHBIM 30H1;

I') anekTpuyeckuii 30H7
Ne 5 BenuuuHa BBIXOJHOIO TOKA JeTeKTOpa U3MepUTe/IbHOM JIMHUU

A) 3aBUCHT OT /I/TMHBI BOJTHEI B BOJTHOBO/IE;
b) HesmmHeMHO 3aBUCHT OT HAIPsKeHHOCTH /IeKTPUUECKOTO 10711 B BOJTHOBO/E;
B) npormopiirioHanbHa MOLHOCTH BOJHBI B BOJIHOBOJE;

I') mponopLoHaIbHa HAMPsP)KeHHOCTH 37IeKTPUYeCKOTO T10J1s1 B BOJTHOBO/IE
Ne 6 3HaueHmMe KO3 duIleHTa OTPa’keHNsI OT HarPy3KH TPY TTO/THOM COTJIaCOBaHUHU

A) +1
B) 0
B)-1

0,5
Ne 7 3HaueHure ko3 duiieHTa OTpaXKeHUs OT Harpy3Ku TUIMa ‘KOPOTKO3aMbIKaTesb’

A) +1
)0
B)-1

I 0,5
Ne 8 Koop/rHaTa OMOPHOM TJI0CKOCTY TIPU OTIPe/ie/IeHny apryMeHTa Ko3(duieHTa 0TpaXKeHus B JIMHUM OT
Harpy3KH 3To:

A) Koop/ivHaTa JIMHUU B TUIOCKOCTH Harpy3Ku;
B) koopauHaTa JIMHUY B TJIOCKOCTH TeHepaTopa;
B) koopzauHara y3/1a 1osist IpyU KOPOTKO3aMKHYTOW Harpy3kKe;

I') koopauHaTa y3/1a 1osst B 00/1aCTH IKaJIbl W3MePUTeTbHOM JIMHUY TTPY KOPOTKO3aMKHYTOM Harpy3ske
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Ne 9

Ne 10

Ne 11

Ne 12

Ne 13

No 14

Ne 15

Metoz, “BWIKK” TIPH UCITO/Tb30BAHUN U3MePUTeTbHON JIMHUY TTPUMEHSIeTCS TIPU:
A) u3MepeHUst JJIMHBI BOJHBI B BOJTHOBOZE;

b) onpenenenust KOOpAUHATHI y3/1a pacrpe/ie/ieHusI 1oJisl B BOJTHOBOZE;

B) usmepenust Toka JieTeKTOPHOM T'0JIOBKY;

I") HacTpOWKU e TeKTOPHOM I'O/IOBKU
3nauenue (pa3oBoro yria ko3pduieHTa OTpaskeHus PU KOPOTKO3aMKHYTOM Harpy3Ke paBHO:

A) 180
B) 0
B) -180

)90
3nauenue (a3oBoro yria ko3hduieHTa oTpaykeH s TTPYU COTVIAaCOBAaHHOM Harpy3Ke paBHO:

A) 180
B)0
B) -180

') 90
3nauenvie KCB 1ipu Mo/THOM COTVIaCOBAHUM JJTMHHOU JIMHUU C HAarPy3KOH paBHO:

A1l
)0
B) 6eckoHeUHOCTE

I 0,5
3nauenre KCB nipu KOpOTKO3aMKHYTOH Harpyske, paBHO:

A1l
B)0
B) 6eckoHeuHOCTh

T)0,5

®@opmyna 114 pacdera KCB mpH Toke JeTeKTOpHOII ToMoBKI MeHee 10-20 MKA:

A) KCBH = :E”—“

min

B) KCBH = nsx * Loin ;”r mn
. 1.
B) KCBH = |-n=
. 1.
) KCBH =log IM
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Ne 16

No 17

Ne 18

KanmudporodHas XapakTepICTIIKA JeTeKTOPHOII TOTOBKII I3MepHTeIbHOIT TITHIN
IO3BOMAET onpelemnTe KCB Kak:

A) KCB = Une :
Umin
B)KCB = Ens ;
Emin
B)KCB = E s :
Emin
N KCB = Unes

rae: E- 3HausHNE HAaIPARCHHOCTII IIOJIA B BOJIHOBOIES, I — 3HAaYeHNE TOKA
ﬂETEKIOpHOﬁ romoexir; U- HAIIPAACHIIC HAa BEIXOIE Z[ETEKTOPHDfI TOJIOBEI

3aKoH pacrpeleNeHIs OTHOCHTETEHOIT HATIPSAKEHHOCTH TIONA B BOHOBO/IE TIPH
KOPOTKO3aMKHYTOIl Harpy3Ke

E
A)— = const

0

E ) h's
B)—=1sm| 270 —
0 ‘&'s

Ces36 MOIyIA K03 HIIeHETa OTpakeHIIA ¢ KO3(DQIIIIeHTOM cTog4eil BOTHE B
IUTITHHOIT TIHII:

N
Bl csm
I) |F|=m.

II3BECTHO, 4TO Ipi 3Ha4eHm KCB=1, ‘F ‘ =0
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3akoH paclpeldelIcHIId OTHOCHTeIbHOIT HAIIPAARCHHOCTII IIOJIA B BOIIHOBOIE IIPII
IIOMHOM COITIACOBAHIIII €T'0 BOJIHOBOTO COIIPOTIIBIICHILL C Hﬂrp}’BKOﬁZ

A]£:0.5
E'I}
E ) X
B)—=1sm| 27—
0 /ls
B)—=1
]Eo
I—=sin| 27 Y
E'I} A’s

Ne 19
Bonrosoe conpoTtieieHne () IpAMOYTOIEHOIO BOIHOBOIA 1A BOIHEI TIIIA H jp,
C pa3mepaMmIil CTEHOK: V3KOIl — a; IIHPOKOII - b, onpeienAeTcs Kak:
A) W =377 Om;

2
B) W = 1207 :
B)W = :
W =500m

Ne 20 ITapametp, XapakTepy3yOL1I COIIaCOBAHUE JIMHUM C HArPY3KOU
A) 3aTyxaHue B JIMHWY;
b) fyiviHa BOSHBI B BOJTHOBOJE;
B) KCB;

') BO/IHOBOE COMPOTHBIIEHUE JTUHUN
Bonpocbl 3akpbimozo muna:

Ne 1 Ormpezienuite pa3Mephl MOMEPEUHOTO CeUeHHs TIPSIMOYTOJIBHOTO BOTHOBO/A (a U b), uTo6bI B HEM
pacnpocTpaHsiiiach Tojbko Mozia TEO1 mpu A/ivHe BOJIHBI, paBHOM 2 cM. C y4eTOM TeXHOJI0TMUeCcKUuxX
0cobeHHOCTel MPOM3BOACTBA BOJHOBOAA pa3Mephl BIOUPATh KpaTHBIMU 5 MM. B oTBeTe mpefcraBbTe
obocHoBaHMe BbIOOpa pa3MepoB.

Ne 2 Ormpegenuite pa3Mepsl MOMEPEUHOTO CeueHHs TIPSIMOYTOJIBHOTO BOTHOBO/A (a U b), 4To6BI B HeM
pacripocTpassiiack ToabKo Moaa TEOL nipu AnvHe BosiHBL, paBHOU 4 cM. C yueToM TeXHONIOrhu4yeCcKux
0COOeHHOCTel MPOU3BOACTBA BOJHOBO/A pa3Mephl BIOUPATh KpaTHbIMU 10 MM. B 0TBeTe mipe/icTaBbTe
o0ocHOBaHMe BEIOOpA pa3MepoB.

Ne 3 Ormipezsienute pa3Mepsbl MOMEPEUHOTO CeUeHHs TIPSIMOYTOJIBHOTO BOTHOBO/A (a U b), uTo6bI B HEM
pacnpocTpaHsiiiach Tojabko Moza TEOQ1 npu a/ivHe BoJiHBI, paBHOU 4 MM. C y4eTOM TeXHOJI0THYeCKHUX
0cobeHHOCTel MPOX3BOACTBA BOTHOBO/A Pa3Mephl BLIOMPaTh KpaTHbiMK 1 MM. B o0TBeTe mipesicTaBbTe
obocHoOBaHMe BbIOOpa pa3MepoB.

Ne 4 PaccuuTath MOLHOCTh CUrHAJIA B HallpaB/ieHNW! [JIaBHOTO JlefeCTKa JrarpamMMbl HaripaBaeHHOCTH:
MOILLHOCTBIO Nepefaryrika 20 dBm, B crcTeMe HMCHOnb3yeTcsl HallpaB/eHHasi aHTeHHa € K03 dULMeHToM
ycunenus 10 dBi.

Ne 5 OmnpefenuTs MOIIHOCTh CUTHaMa B 5 MBT B gbM.

Ne 6 BcraBuTh NpOITyLIjeHHBIE CJ/I0Ba: 3HaUeHHsT KO3QQUI[MEeHTOB YCHIEHNS B pa3ax /st KaCcKaJJOB yCHIUTe el
[1], a 3HaueHus1 KO3 GUIMEHTOB ycUaeHus B 6eax [2] a1t momyueHus o6biiero ko3dduiieHTa yCuieHus
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CHCTEMBI.
Ne 7 B 3aropusoHTHbIX PJIC puMeHs0TCS BOJIHBI Uara3oHa ...

Ne 8
I1noTHOCTE MOTOKA MOIMIHOCTI Y LeIII, co37JaBaeMoil pEBJIBHOﬁ aHTeHHOII ¢
ko3 dummenToM yemnenns K., onpenensercs mo gpopmyne
Ne 9 ... — xapakrepu3syeT KO3 QUIEHT HalpaB/IeHHOTO /IeHCTBHUSA (a TakKe KO3QQULMEHT YCHIeHNs) aHTeHHBI
OTHOCUTE/IBHO K03()(hHLiMeHTa HallpaB/IeHHOTO /1efCTBUSI M30TPOITHOTO M3/TyYaTe/Is
Ne 10... — 9T0 UAeanbLHas aHTeHHA, AWAarpaMMa HarlpaBJIeHHOCTH KOTOPOH mpe/icTaBisieT co0oii cdepy,

k03¢ duIMeHT ycuneHus KoTopoii paBeH equHuile v KI1/] kotopoit paBen 100%.
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