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JIUCT COI'JIACOBAHUA

PABOYASA ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUU C TPEBOBAHUAMMU ®EJEPAJIBHOI'O
T'OCYAAPCTBEHHOI'O OBPA3BOBATE/IbBHOI'O CTAHJIAPTA BBICHIEI'O OBPA3BOBAHMSA (®I'OC BO)

11.05.01 Papno31eKTPOHHbIE CHCTEMbI U KOMIIIEKChI
rog, HaGopa rpymimbL: 2024
[Iporpammy cocTaBuI:
Kadenpa 114 PATJUOSJIEKTPOHHBIE CUCTEMBI YITPABJIEHUSA

Crpaxos Cepreii FOpbeBuy, 4.T.H., Ipodeccop, 3aBeyroluii Kadenpoit

IMporpaMma paccMoTpeHa

Ha 3acefiaHuu Kadeapbi-pa3paboTurka

paboueii mporpammel 14 PAJIOJ/IEKTPOHHBIE CICTEMBI YITPAB/IEHU ST
3aBegyrouuii Kadezapoii Crpaxos C.1O., A.T.H., mpod.

ITporpaMma paccMoTpeHa

Ha 3ace[JaHVH BBITyCKatoIIei Kadeapbl

N4 PAIMODJIEKTPOHHBIE CUCTEMBI YIIPAB/IEHUA

3aBepytouuii kadenpoii Ctpaxos C.1O., f.T.H., ipod.



PABOYAS ITPOI'PAMMA JACITATIVINHBI
JIEKTPOAMHAMMKA U PACITPOCTPAHEHUE PAJIMOBOJIH

Paspesbl paboueii mporpamMmsl

1. OEJIN OCBOEHNA ANCHUIT/IMHBI

2. MECTO JMCLHUIVIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA U COOEP)XAHUE NVCHUITJIMHBI

4. ®OPMbI KOHTPOJI1 OCBOEHNA JVCHUIT/IMHBI

5. YYEBHO-METOJUYECKOE 1 MTH®OPMALIMOHHOE OLECITEYEHME JUCHUITJIMHBI
6. MATEPMAJIBHO-TEXHMYECKOE OBECITEYEHUE JMCHUITJIMHBI

IIpunoxxeHus K paboueii nporpaMMe JUCLHUIUITHHBI
o Ilpunoxxenue 1. AHHOTaLWs paboueil MporpamMMel

o TIpunoxenue 2. TexHomoruu ¥ GOpMEI 00yUeHUst
o [Ipunoxenue 3. @oH/BI OLIEHOYHBIX CPEJCTB



1. IE/JIX OCBOEHUMA JUCIHUIL/INHbI

]_[E]'[I:}O O0CBO€HMsA AVCHUITIMHBI ABIAETCSA (I)OpMI/IpOBaHI/IE c1eAyromux KOMHETEHL{I/IP'IZ

OIIK-1 — crioco6HOCTD MpeJCTaBUTh a/leKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAaHMI HAayuHYIO KapTHHY MHpPa Ha OCHOBe 3HAHUsI OCHOBHBIX
T10/10)KeHUH, 3aKOHOB U MeTOJJ0B eCTeCTBEeHHBIX HayK U MaTeMaTHK1

OIIK-2 — crioco6HOCTD BBISIBIATH €CTeCTBEHHOHAYUHYIO CYLIJHOCTB Ipo6sieM, BO3HUKAIOINX B XOZe NPodeCCHOHAIBHOM /leTeNbHOCTH, U
MIPYMEHSITh COOTBETCTBYIOIMH (DH3HMKO-MaTeMaTHueCKUH anmapar fiis uX GopManu3aLyiy, aHanu3a v IPUHATHS PelleHnst

OIIK-4 — crioco6HOCTb MPOBOAUTH SKCIIePHMeHTa/IbHble UCC/Ie[0BAaHUsI U BJIafileTh OCHOBHBIMU TpHeMaMy 00pabOTKM U IIpeJiCTaB/IeHHsI
9KCIIepUMEHTa/IbHBIX JAHHBIX

@DOpMHUPOBAHHIO KOMITETEHIIMH CITY)KUT [JOCTYDKEHHe CJIelyIOLUX pe3y/IbTaToB 006pa3oBaHys:
OIIK-1

3HAHUA:

3HaHue OCHOBHBIX (PM3UUYECKUX 3aKOHOB, CBSI3aHHBIX C TeOPUeH 3/1eKTPOMarHUTHOIO 110/

YMeHus:

YmeHnue NpUMEHUTH CI]PIEWI‘JQCKI/IE 3aKOHbI /I KOJIMYeCTBEHHOI'0 OIMCaHWA OCHOBHBIX HBHEHHﬁ, CBA3aHHBIX C 3/IEKTPOMArHUTHBIM
TI0JIEM M PacripoCcTpaHeHNeM pafiioBOIH;

HABbIKU:

PacueT OCHOBHBIX ITapaMeTPOB 3/IeKTPOMarHUTHOTO TOJISI TIPU PaclpoCTpaHeHNH Yepe3 pas/uuHble Cpefibl, PacueT SHepreTHIecKoro
Oro/PKeTa paInO/IMHUM.
OIIK-2

3HAHUA:

3HaHMe (HU3MKO-MaTeMaTHueCKUH armapar Jyisl peleHys 3a/iad 371eKTPOANHAMUKY;

YMeHuUst:

YMeHMe pUMeHsITh (PM3UKO-MaTeMaTHueCKHH anmapar Jyis pellieHHst 3a/ja4 3/1eKTPO/THAMUKY;

HABbIKU:

HaBbIK pelueHVst 331a4 37I€KTPOANHAMUKY.
OIIK-4

3HAHUA:

3HaHUe OCHOBHBIX IPHUHLIUIIOB, MeTOJOB U CPEJCTB SKCIePUMEHTaJbHOI0 MOJeIMPOBaHUsl PACIpPOCTPaHEeHUs! 3/1eKTPOMarHUTHBIX
BOJIH B OTKPBITOM IIPOCTPaHCTBe B BOJIHOBOZAX;

YMeHus:

YMeHue M0/Ib30BaThCsl CPeACTBaMU pa/jioU3MepeHUH;

HABbIKU:

PacueT 0CHOBHBIX TNapaMeTpPOB 3/IEKTPOMAarHUTHOI'O M3/TyUYeHHS U XaPaKTePUCTUK PaJUO/IMHWH T10 pe3y/bTaTaM 3KCIIePUMEHTAa/IbHbIX
WCCIIeJOBaHUH.
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2. MECTO JUCIIUIINHBI B CTPYKTYPE OOII BO

OucnummiHa SJIIEKTPOAMHAMMKA U1 PACITPOCTPAHEHUE PAJTMOBOJIH siBnisieTcst AUCLUTUIAHON 00A3aTe/IbHON YacTH
6/10ka 1 mporpamMMe! [OATOTOBKH 10 HarpassieHuto 11.05.01 PaduosnekmpoHHble cucmeMbl U KOMNAEKChL.

CopepkaHue  JUCLIMIUIMHBI  SIB/ISIETCST  JIOTUUEeCKUM  Tipofjo/bkeHreM  aucuuruimH:  ®U3MWKA, JJIEKTPOHHBIE U
MUKPOJJIEKTPOHHBIE ITPUEOPHI.

Copep>kaHve JUCLUIJIMHBL  SIBJISIETCSI OCHOBOM /i1 OCBOEHMsI  JUCLIUILIMH: YCTPOMCTBA CBY UM AHTEHHBI,
PAJNO/IOKAIIMOHHBIE CUCTEMBI.

ITpeziBapyTe/IbHBIE KOMITETEHIUH, CHOPMUPOBaHHBIe Y 00yuaromierocs 0 Hauasa U3yueHus JUCLUTIIAHBI:

¢ OIIK-1 — CriocobeH Mpe/iCTaBUTh afIeKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHWI Hay4YHYIO KAPTHHY MHpPA Ha OCHOBE 3HAHHUsI OCHOBHBIX
TI0JIO’KeHWH, 3aKOHOB U METO/IOB eCTeCTBEHHbIX HAYK U MaTeMaTHKU

e OIIK-2 — CriocobeH BbISIB/ISAITh CTECTBEHHOHAYUHYO CYI[HOCTh 11p06/ieM, BO3HUKAIOIIUX B X0/ie TPoGheCCHOHATBHOM eI TeNbHOCTH,
Y TIPUMEHSITh COOTBETCTBYIOLMM (DU3UKO-MaTeMaThuyeCKUl armapar Jjist uX opMasn3aliiy, aHaIu3a v MPUHATHS PellieHUst

¢ OIIK-3 — CriocobeH K JIOri4eckoMy MBILITeHHI0, 060011jeH 0, TIPOrHO3UPOBAHMIO, IOCTAHOBKE UCC/Ie[0BaTeIbCKUX 3a/iau U BbIOODPY
TMyTe# UX JOCTHKEeHHs], 0CBOEHHIO paboThl Ha COBPEMEHHOM H3MEepPUTENbHOM, JHarHOCTHYeCKOM M TEXHOJIOrMYeckoM 060py0BaHNH,
WICTIONb3yeMOM JiJIs pellleHUs] pa3/IMYHbIX HayUHO-TEXHUUECKHX 3a/ja4 B 00/1aCTH Pail03/1eKTPOHHOM TeXHUKY U MH(POPMaLjuOHHO-
KOMMYHMKALMOHHBIX TeXHOIOT Ui

¢ OIIK-4 — CriocobeH MTPOBOAWTD 3KCIIePUMeHTaNbHbIe HCC/IeJOBaHMS U BaZieTh OCHOBHBIMY IpHeMaMy 06paboTKH U TTpe/iCTaB/IeH st
9KCIIePUMeHTa/bHbIX JaHHbIX

¢ OIIK-6 — CriocobeH yuHlTBIBaTh CYIL[eCTBYIOLIYE U MTePCIIeKTUBHBIE TeXHOJIOTHH TIPOM3BO/CTBA PaIM03/IeKTPOHHOMN arrapaTypbl IpH
BBITIOJTHEHUY HAayYHO-MCCIe/[0BaTe/IbCKOM U OMTBITHO-KOHCTPYKTOPCKHX paboT



3. CTPYKTYPA 1 COAEPXXAHUE NNCIHUII/INHBI

O611ast TPYA0EMKOCTb JUCHUIUINHBI COCTABIISIeT 4 3.e., 144 .

3.1. CopepxaHue (AMJAKTUKA) JUCIHUATTHHBI

KYPC

HaumeHoBaHHe pa3/ie/ioB H IMJAKTHYECKHX e/JUHUIY

CEMECTP

BCEro

AyauTopHbIe 3aHATHS
B KOHTAaKTHOH (hopme

BCEI'o

Jlekuuu

TMPaKTHKYM

JlaGoparopHsIit

TIpaKkTHyeckue
3aHATHA

CamocTosTe1bHast
pabora cTypeHToB

®Dopmupyemas
KoMmmeTeHuus, %

OIIK-1

OIIK-2

OIIK-4

5 Pazpen 1. 3agaun U cc JCL OCHOBHbIe TePMUHBI

M orpe/ie/ieHusl.

20

=
=)

=
=)

Paspien 2. Teopus 3/1eKTPOMAarHUTHBIX BO/TH. OCHOBHBI TIOJIOKeHHsI TEOPHH
JJIeKTpOMarHeTrusma. BeKTOpbl 371eKTPOMarHUTHOIO 1015, MaKpDCKOﬂMLleCKBﬂ
IEKTPC CBojiKa y it MakcBesna. YpaBHenns MakcBena st
MOHOXpOMAaTHuyeCKux KOJ'IEsaHH;I. KomriekcHbie AMIUTATY/ABI Tone.
KowmrsiekcHast AMa1eKTpryecKas TPOHML[AEMOCTb. YTO/ AM3/TeKTPHUYeCKUX
nonei. YpasHenus I'enbMronbiia. BonHoBoil xapakTep 9/1€KTPOMarHMTHOTO
o1, DHepreTHyeckye COOTHOILIEHHS B 3/IeKTPOMAarHUTHOM moste. Teopema
TlokinTnHra. OBIjMe CBe/ieHHs 0 BOMHOBBIX Tpolieccax. OfHOPO/Hasl TIIOCKas
3/1eKTPOMarHUTHasi BOJIHa C JIMHelHo#t nonsipusanyeii. Chepruyeckue u

L 'Kie BO/IHbI. Pa30Basi CKOPOCTh M TIOCTOSIHHAS 3aTyXaHHUsl TIOCKUX
BOJIH B Pa3/IMYHbIX cpefaX. [110CKHe 3/1eKTPOMAarHUTHBIE BOJTHBI C

5 BpaLaoLLeiicst nossipu3aieil. [paHHUHbIE YCIOBHUSI [/sl BEKTOPOB
3JIEKTPOMArHUTHOIO 110J1s1. JJIEKTP: KHe OCHOBbI U311y
971eKPOMarHUTHBIX BOJIH. [TocTaHoBKa 3a/jaum u3nyuenHusi. BeKTopHeIi 1
CKansipHbIii noTentmans. Kambposka notenuanos. HeogHoposHoe
ypaeHeHue [ebMro/bLia 1 €ro pereHre. O/ieMeHTapHble H3/TyyaTe/iq.
OJleMeHTapHBIi 3/1eKTPHYeCKHii H3mydare/b. CoCTaB/IsIOIIHeE roeii B OmKHei
¥ JlaTbHeil 30Hax u3TydyeHus. [luarpaMma HarpaB/ieHHOCTH, MOIHOCTb U
COMPOTHB/IEHHE U3/TydyeH|s. D/leMeHTapHbIH MarHUTHbIH U3Tyyare/ib. [IpUHIITT
TiepecTaHOBOYHOM JBoiicTBeHHOCTH. CoCTaB/AoIIMe MO/eit, uarpaMma
HarpaB/IeHHOCTH U MPOBO/{MMOCTB 3/IeMeHTapHOTO 111e/IeBOT0 U3/TyyaTeis.
M3/1yueHue 7ieMeHTapHOM PaMKK ¢ TOKoM. M3/TyueHue 37eMeHTapHOK
oKy (u3nyvaress roiirenca).
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Pazjien 3. OCHOBBI PACIPOCTPAHEHHs BOJIH 110 eCTeCTBEHHBIM TPAaccaM.
Tlosie u3tyuaresisi, Haxozsierocs B cBo6ogHOM rpocrpaHcTse. O6/acTb
MPOCTPAHCTBA, CYLeCTBEHHAs! IIPH PACPOCTPAHEHUH Pa/MOBOIH.
PacripocTpaHenne 3eMHbIX pajnoBosH (3P). Knaccudukarys ciyyaen
pacnipoctpanenus 3P. TTo/ie HaNpaB/IeHHOTO W3/TyyaTeIst, MOAHATOTO Hajl
TI/IOCKOH 3eMHOM MOBEPXHOCTBIO. VIHTepdepeHI{MOHHbI MHOKHTEh
ocnabnennsi. OTpaxkeHHe PaJMOBO/IH Ha 'PaHKLie pa3/ienia ABYX Cpe/i.
BepruKasbHbIit BUGpaTop. Topu3oHTabHbIi BUGpaTop. ViHTepdepeHIoHHas
(opmyna BeezieHCKOro. YueT CepHUHOCTH 3eMHOM IOBEPXHOCTH MPU
T10/1b30BaHNH MHTEpdep IMH (op . TTone Hanp 0
W3JTyyaTe;isi, OJHSTOrO Haj| TIOBEPXHOCTBIO 3eMumi. Ciyyail HepOBHO# 1
HeoJIHOPO/IHOH 3eMHOI roBepxHOCTH. Pacripoctpanenrie YKB B nipegenax
60s1bLLIOr0 ropojia. PacueT HanpsKeHHOCTH 3/1EKTPUUYECKOTO T10JIsk B 30He TeHH
(audpakuus). Tporocdepa 1 ee BIMsAHME HA PACTIPOCTPAHEHHE PA/IOBOJIH.

5 Cocra 1 crpoenne Tporocdepsl. [InaeKTpuyeckast POHULAEMOCTb U

k03 DuLeHT rpesioMsIeHH st TPoroCepbl. 3aTyXaHKe HAMPSHKEHHOCTH OISt
pazoBonH B Tporiocdepe. Pedpaxijus paanoBoaH B Tporocdepe.
OKBMBa/IeHTHBII PaJHyC 3eMHOTO I1apa. Pa3nnuHble BB TPOMOChHepHOi
pedpaxin. Pacripoctpanenyie YKB Ha Gosblime pacCTOSIHUS B YCTIOBHSX
cBepX pe)paKiiK U MyTeM PacCesHis Ha HeOHOPOJHOCTSX TPONOCHEpLL.
Hosocdepa 1 ee Ha pacnpocTp pa, TIpHunHbI

06p HOHOCepBI. DKC Ta/IbHbIE JJaHHBIE O CTPOEHHH
noHocdepsl. HeperynsipHele siBjieHns B MoHochepe. Jlua/eKTpryeckas
MPOHNULIAEMOCTb HOHU3MPOBAHHOTO ra3a Ge3 yuera rorepb. YueT BIAUSHUs
MOHOB. JIM3/1eKTpUYecKasi POHULIAeMOCTb U NPOBOAUMOCTb HOHM3MPOBAHHOIO
rasa. YueT CTOJIKHOBEHHS C HOHAMH U Hel:lTpaﬂle:lMH MOJIeKy/1aMH.
HOFHOLL‘EHME PaiMOBO/IH U HeJIMHeHHbIe SIB/IeHUsT B MOHU3MPOBAHHOM rase.
TIpenomenne 1 OTpaXeHHe pajMoBOIH B HoHOCdepe. OcobeHHOCTH
PacrpoCTpaHeH s JJTMHHBIX, CPeJHKX, KOPOTKHX 1 YK BosH. OcoGeHHocTH
PacMpoCTpaHeH sk PaMOBO/IH ONTHYECKOTO K HOTO /IMaria30HoB.
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Pa3zpen 4. PacipocTpaHeHHe Hanpap/isieMbIX PaAHOBOIH. [ paHHUHbIE
YC/IOBHS [/15 BEKTOPOB 3/1eKTPOMarHMTHOTO Mo/, [1ajieHue MIoCcKUX BOJTH C
Tiapasiie/IbHOM 1 TepreH/{UKy/IAPHOH Tonsapy3aLyei Ha HjieanbHO MPOBOAALLYI0
TIIOCKYIO TIOBePXHOCTh Ha /JU3/IeKTPHUYeCKOe MOTyTPOCTPaHCTRO.
Knaccudukarys Harpap/isieMbiX BojH. Pa30Bast CKOPOCTh HAIpaB/iseMbIX BOJH.
JIBYXIII0CKOCTHOM BONHOBOJ,. Turibl BO/H. KpuTiueckas JyIMHa BOTHBL

5 BonHOBOAHBIE TMHUM Tlepefiaunt. IIpsMOYTro/bHBIIf MeTa/THYeCKHi BOTHOBOJ,
Kpymiblii ¥ 3/UTMITHYECKHii BOTHOBO/BI. [[3/IeKTpHUUeCKie BOIHOBO/BL. JINHHN
nepeziaun ¢ BoiHamu TEM. O611jasi XapakTepyCTHKa JIMHUM Tepefjaun ¢
BosHamu TEM. JIByxnipoBogHas nuHus nepefaun. KoakcuanbHast TuHuUs
riepejaum. TTonockoBble U MHUKPOTIO/IOCKOBBIE IMHWUHU Mepe/jauu. H_IEI[EEBIE
JIMHUK Mepe/iaud. KoranapHblit BomHOBOA. JIMHUM Tiepefjauk MOBEPXHOCTHBIX
BOJH. [IM3/1eKTpHUyeCKHe BOTHOBO/IbI.
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Bcero 3a 5 cemecTp

144

68

34

17

76

100

100

100

Bcero no pucuuninae

144
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3.2. AyAMTOpHBII IPAaKTHKYM

Homep 1 HaumeHOBaHue
pasfena AMCLMIUITUHBI

Tema NPAKTHYECKOr0 3aHATUA

Oo0neMm,

aya.
YacoB

HccnenoBaHue npsiMOyrobHOTO BOJTHOBOZA B porpaMmMHoii cpezie Ansys HESS

Pasgen 2. Teopus

ViccnepoBanye auarpamMMbl HarpaB/1eHHOCTH aHTeHHb] Ha IpUMepe CUMMEeTPUYHOIO
BubOparopa B mporpamMmmHoi cpezie Ansys HFSS

3J/IEKTPOMAarHUTHBIX BOJIH.

ViccnepoBaHye AuarpaMMbl HalpaB/leHHOCTH aHTeHHB] Ha IPUMepe PYIIOPHOM aHTeHHbI B
riporpaMmHoi cpezie Ansys HESS

Pazpen 4.

Pacnipoctpanenue PaJiOBOJH.

HPE,I[E]ILHOE 3HaYe€HWe MOLIHOCTH, IepefaBaeMoe Ipu MoMoLn (bI/IAEprIX JIMHANA Pas/IMyHbIX
TUIOB. Pacuer TNoTepb MOIHOCTHU B JIMHUAX I1€epeaadu. ,D;a]'ILHOCTb pacrpoCcTpaHeHUus

HaripaB/isieMbIX Pa/JMOBOJIH.|DtdeKTHBHAS TIOIafb paccessHUs e, DIIP 3TaloHHBIX oTpaXkaTenel. JJaqbHOCTb

pacIipoCcTpaHeHus! Pa/jFIOBOH.

Bcero 3a 5 cemecTp

17

3.3. JTabopaTopHbIii MPAaKTHKYM

I
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Ne Homep u HaumeHoBaHue Tema /1ab0paTOPHOT0 MPaKTHKyMa O0beMm,
n/n pasfena AMCLMIUTUHBI ayA.
4acoB
T Wccnenoanum paflio/IviHUY Nepefjadyl CUTHajIoB 3
2 KanmubpoBKa [1eTeKTOPHOH TOJIOBKH U3MEePUTeTbHON JIMHUU 2
3 W3mepenue napamerpoB CBU-TpakTa € MCIOMb30BaHUEM U3MEPUTEIbHOMN JIMHUU 3
Paspnen 4. PacripoctpaneHue ) 3
4 HATIPAB/ISEMBIX Pa/IHOBOJIH. rpeJiesieHye MOTHOTO CONPOTUB/IEHHS HarPy30K
5 ViamepeHuie Mozyiist k03 buLieHTa OTpaykeH!s! IVIOCKKUX 06pasLioB 3
6 I/I3mepEH1/1e HarpspKeHHOCTH 3JIEKTPOMAarHUTHOTO I10J1 CUT'HA/IOB C UCII0/1b30BaHUEM 3
cenekTrBHOro MukpoBosisTMeTpa RFT SMV 6.5 c antenHsim mozynem RET FMA 6.2
Bcero 3a 5 cemecTp 17
3.4. CamocrosiTesibHas padora crygenta (CPC)
Ne Homep u HanMeHOBaHHe Oo0nem,
CopeprkaHue yueOHOro 3aaHus
n/n paspena JMCIMIUIHHBI 4acoB
1 |Paszen 1. Beeaerue. M3yueHue rpeflyCMOTpeHHBIX TpOrpaMMoH AMAAKTHYECKHX eMHHL] pasjena lc 16
WCI0J/Ib30BaHNEM PeKOMeH/lyeMOH JIMTepaTyphl
2 Paspnen 2. Teopus HM3yueHue npeyCMOTPEHHBIX IIPOrpaMMO JUAKTUYeCKUX eAMHNL] pasziena 2 ¢ 20
3/1eKTPOMarHUTHBIX BOJTH. WCTIO/Ib30BaHKeM pPeKOMeHZyeMoit uTepatypsl; I10AroToBKa K MpaKTHUeCKUM 3aHATHIM
Pasnen 3. Ockoger V3yueHue rpeslyCMOTPEHHBIX TIPOrpPaMMOM AUJAKTUUe CKUX eJUHHUL] pa3zjena 3 C
3 |pacripocTpaHeHusi BOJH 10 Y PeAy P porp AHA AMHUL PasA 20
HCT0J/Ib30BaHNEM PeKOMeH/1yeMOH JINTepaTyphl
eCTeCTBEHHBIM TpaccaMm.
Paszien 4. PacmipocTpaneHHe Vi3yueHue npe/lyCMOTPeHHBIX Hp?rpaMMOH JU/IaKTUUeCKUX efIMHUL] paszena 4 ¢
4 HCII0/Ib30BaHKEM peKoMeH/lyeMoil uTeparypsl; [IoAroroBka K npakTUuecKuM 1 20
HarpaBJ/isieMbIX PaJJMOBOJH.
/1ab0paTOPHBIM 3aHATHSAM
Bcero 3a 5 cemecTp 76
4. ®OPMbI KOHTPO/JII OCBOEHUSA TNCITAIT/INHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3] 4 |56 7 8 9 10 11 12 13(14| 15 |16 17
5 TexK | | TexkK | |AP| JIP, OTu. mo I13 JIP, Otu. o [13 | AP| TexK | Oru. mo I13 TexK | P | mud. 3au.

YcnoBHbIe 0603HAUEHHS:
[P — nuarHocThueckas pabora;

TexK — BOIIPOCHI A1 TEKYII|eT0 KOHTPOJIS;

JIP — nabopatopHas pabota;

Oru. 1o 13 — oTueT 1o NpakTUUECKOMY 3a[,aHUIO;
gud. 3au. — guddepeHLIPOBAHHBIN 3a4eT.

TeKy1uii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB TIPOBOAWTCS B JUCKPETHBIE BpEMEHHbIE HHTEPBA/IbI B CJIEAYIOUX (hopMax:
JMarHocThyeckas pabora;
BOTIPOCHI /1151 TEKYIL[Er0 KOHTPOJISL;
naboparopHast pabora;

OTUYET 10 MPAKTHYeCKOMY 3a[JaHHIO.

Hpome)KyTquaﬂ aTTecTanud IIpoBOANTCA B d)opmax:

I depeHIMPOBaHHBIN 3aueT.
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5. YYEBHO-METOJAWYECKOE 1 TH®OPMAIIMOHHOE OBECITEUEHHE
JACIHTATUTAHBI

5.1. OcHOBHas MTeparypa Mo JUCLIUIIIVHE:

1. A. H. ®népog, C. FO. Crpaxos, A. A. ®népoga. . D/IeKTPOAWHAMKKA U pacripocTpaHenue paanosond. CI16.: U3a-so BITY
"BOEHMEX" um. [l. ®@. YctuHoBa, 2023, a11. pec.

2. A. H. ®népos, C. FO. Crpaxos, A. A. ®néposa. . DeKTpoJHHAMUKa U PacripocTpaHeHHe paguoBonH. CII16.: M3a-Bo BI'TY
"BOEHMEX" um. [l. ®. YctuHoBa, 2023, 36 3K3.

3. B. W1. BonbMmas, FO. B. ITumeHoB. . TexHnueckas anekrpogrHamuka. M.: Cessp, 1971, 9 3k3.

4. B. I1. CmonuH, B. B. CmupHOB, O. B. CBeIIHUKOB. . DIeKTPOJMHAMUKA U pacripocTpaHenue paguoeonH. CII6. BT TY "BOEHMEX"
mM. []. @. Yctunosa, 2010, 165 3k3.

5. . FO. Mypowmties, FO. T. 3vipsiHoB, I1. A. ®efroHNH. . D7IeKTPOAUHAMIKA U pacrpocTpaHeHue pafinoBosH. CaHkT-TletepOypr: JlaHb,
2022, sn1. pec.

6. E. U. Hedénos. . TexHuueckas anekrpoguHamuka. M.: Akazemus, 2008, 16 sk3.

7.J1. A. TloranoB. . DyieKTpoiMHAMUKA U pacrpocTpaHeHue pagauoBosiH. Mocksa: FOpaiit, 2020, a51. pec.

5.2. [lono/mHUTe IbHAS JTATEpaTypa Mo JUCLIATIIMHE:
He TpebyeTcs.
5.3. Ilepuogyyeckue U3aHus:
1. Paguorexnuka — XXI Bek.

5.4. TlepeueHb pecypcoB HHGHOPMALIMOHHO-TeIeKOMMYHHUKALIMOHHOH ceTH "VIHTepHeT", HeoOXOJUMBIX /IS OCBOEHHS AUCLUTUIAHBI,
3/IeKTPOHHbIe OUOIHOTEYHbIe CUCTEMBIL:

1. http:/library.voenmeh.ru — ®yunzamenTansHast 6ubmoreka BI'TY « BOEHMEX» um. [I.®. YcTuHOBa;
2. http://urait.ru — O6pa3oBatenbHas maathopma «FOpaitt». [/ By30B U CCy30B.;
3. http://e.lanbook.com — 3BC JlaHb.
CoBpeMeHHbIe TPodeCcCHoHabHbIe 6a3bl JAHHBIX:
1. https://rusneb.ru — HaroHaneHas snektpoHHasi 6ubmioreka (HOB);
2. https://cyberleninka.ru/ - Hayunas smektpoHHast 6ubsmoreka «KubepsieHIHKa»;
http://www.rfbr.ru/rffi/ru/library - ITomHOTeKCTOBas 31eKTpoHHast 6ubiuoTeka Poccuiickoro GpoHza GyHAaMeHTalbHBIX UCCTIeI0BaHUI.
VHbopMaloOHHbIE CTIPABOYHBIE CHCTEMBI:
1. TexsxcrepT — VH(MOPMaLMOHHBIN TOPTaI TEXHUUECKOr0 pPery/mpoBanusi: HopMel, paBuia, cTavgapTsel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCToe cobcTBeHHOM reHepauu BT TY
"BOEHMEX" um. [l. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTIlnoc- uHbOpMaLOHHbINM IOpTas IpaBoBOM UHGbOpPMaLMK.
5.5. TIporpaMmMHoOe obecrieyeHue:
He TpebyeTcs.

5.6. VlHopMalIOHHBIE TEXHOIOTHH:

B3aumofeiicTBue ¢ obyuatoipmucs nocpegctsoM OVIOC Moodle BT TY « BOEHMEX» um. [I.®. YcTuHOBa.



6. MATEPUAJIBHO-TEXHNYECKOE OBECITEYEHUWE ANCIINITVINHBI

6.1. JIeKIjMOHHBbIE 3aHATUA:

CrenMa/M31poBaHHbIe TpeboBaHuMs M0 060PYA0BaHHUIO OTCYTCTBYIOT; ayJUTOPHS C NOCAJJOYHBIMH MECTaMH I10 KOTUUECTBY CTY/eHTOB;
JI0CKa.

6.2. IlpakTHUYecKue 3aHATHA:

Crela/M31poBaHHbIe TpeboBaHuMs 10 060PYA0BAHHUIO OTCYTCTBYIOT; ayJUTOPHS C [I0CAJ0YHBIMH MECTaMU I10 KOUUECTBY CTY/eHTOB;
JlO0CKa.

6.3. JIabopaTopHBbIe 3aHATHS:

1. CreHg /st i3MepeHUst MOAY/Ist KOIQGHILEHTa OTPaXKEHHsI III0CKMX 00pasLioB;
2. CteHy, /7151 oTipe/iesieHusI TIOJTHBIX COTIPOTHBI/IEHHMI HAarpy30K 1 COTTIaCOBaHUM UX C JIMHUeN Tiepefiaui.

6.4. IIpouee:

1. pabouee MecTo nperoaBaresnsi, OCHAIL|EHHOE KOMIILIOTEPOM C JOCTYIIOM B VIHTepHeT;
2. pabourie MecTa CTY[JeHTOB, OCHAIl[eHHbIE KOMITBIOTEPAMH C [JOCTYTIOM B VIHTEpHeT, npeAHa3HaueHHbIe /it paboThl B 3/1IeKTPOHHOMN
obpa3oBaresibHOM cpejie.



TIpunoxenue 1
K paboueii nporpamMme AMCHHIIHHBI
TEKTPOJJUHAMMKA 1 PACITIPOCTPAHEHUE PA/TMOBOJIH

AnHoTanMs padoueii nporpaMMsI

Huciyrmzaa JJIEKTPOJUHAMMUMKA 1 PACIIPOCTPAHEHUE PAZIMOBOJIH siBiisieTcsl AUCLMIVIMHON 00sI3aTe/IbHOM YacTH
0/10ka 1 mporpamMMbl MOATOTOBKYU T0 HarpaeseHuto 11.05.01 PaduosneKmpoHHbie cucmembl U KOMN/AeKchbl. JTVCIMTUTMHA peanu3yercs Ha
tdaxynsTere UM VudopmanuoHHbIXx M ympaBmsoumidx cuctem  BI'TY  "BOEHMEX" um. [.®. VYcruHoBa Kadezpoit U4
PAIVMOS/TEKTPOHHBIE CUCTEMBI YTIPABJIEHNS.

JuciyruivHa HatesleHa Ha (OpMUPOBaHNe KoMnemeHyuii:
OIIK-1 criocobHOCTb TIpe/iCTaBUThL afleKBaTHYI0 COBPeMEHHOMY YDOBHIO 3HaHHMH HAay4HYI0 KapTMHY MMpa Ha OCHOBe 3HAHMSl OCHOBHBIX
TIOJIO’KeHMH, 3aKOHOB M METO/[OB eCTeCTBeHHBIX HayK U MaTeMaTHKH;
OIIK-2 crioco6HOCTb BBISB/ISITH €CTeCTBEHHOHAYUHYIO CYIJHOCTh NMpo0sieM, BO3HMKAIOLIMX B XOfie MPOGeCcCHOHANbHON [JesTelbHOCTH, U
TIPUMEHSITh COOTBETCTBYIOIINH (PU3MKO-MaTeMaTH4eCKUH ammapar Ajst UX popMan3aluy, aHan3a ¥ IPUHSTHS pPelleHus;
OIIK-4 criocoGHOCTH NPOBOJUTH JKCIIEPUMEHTa/IbHBIe WUCCIe0BaHUS U B/laJileTh OCHOBHBIMM IpHeMaMu 06pabOTKM M TpefCTaB/ieHUs
9KCIIepUMEeHTa/IbHbIX JJaHHbIX.

CopepKaHve JAWCLMIUIMHBI OXBaTbIBaeT KPYr BOMPOCOB, CBSI3aHHBIX C TeOpHeH 3JIeKTPOMAarHUTHBIX BOMH M (PU3HUUECKHMHM OCHOBaMH
pacrpocTpaHeHHe PaJHOBOJH B Pa3/IMUHBIX CpeJjax.

HpOFpaMMOﬁ AWUCLUIIVIMHBI IpeJyCMOTPEHEI C/1eAYyHolre BU/AbI KOHTPOJIA:

TeKyLuilt KOHTPOJIb YCIIeBaeéMOCTH CTYAEHTOB MPOBOAKUTCS B [IUCKPETHbIE BDeMEHHbIe MHTEPBAJIbl B CIeAYIOLINX hopMax:
e JuarHoctuyeckas pabora;
e BOTPOCHI /I/I5 TEKYLIEr0 KOHTDOJIS;
e naboparopHasi paboTa;
e OTYeT II0 IPAaKTUUECKOMY 33IaHHIO.

IIpomerxyTouHas arrecranusi POBOAUTCS B popmax:
e nuddepeHMPOBaHHBIN 3a4eT.

OO611ast TPYA0EMKOCTb OCBOEHHUS JUCLMIUIMHBI coCTaBsieT 4 3.e., 144 u. ITporpaMMoli JUCLIMIUIMHBI [IPeyCMOTPEHE! JIEKIJMOHHBIE 3aHSTHS
(34 u.), npakTrueckue 3aHsaTHs (17 4.), 1aboparopHbli npakTuKyM (17 u.), camocrosTensHas pabota cTyzeHTa (76 u).
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TIpunoxenue 2

K paboueii nporpamMme AMCHMIIHHBI
VTEKTPOJJUHAMMKA 1 PACITPOCTPAHEHUE PA/TMOBOJIH

TEXHOJIOI'U U ®OPMbI OBYUYEHUSA

PeKoMeHAALMH 110 0CBOEHHIO JUCHUIUIHHBI /151 CTYAeHTa

Tpyz0eMKOCTb OCBOEHMSl AWCLMIUIMHBI CcOCTaBiaseT 144 4., mu3 HUX 68 u. aygUTOPHBIX 3aHATUM, W 76 4., OTBeleHHbIX Ha

CaMOCTOSITeSIbHYIO PaboTy CTyzieHTa.

PekoMeH/IalK TI0 PacIipe/ie/ieH|I0 yueOGHOro BpeMeHH 110 BUJaM CaMOCTOSITE/TbHOM paboThl U pas/ierniaM AUCLUIUIMHEI TIPUBE/IEHBI B

TabuLe.

KOHTPO]'[L OCBO€HHA NJUCLHIIMHBI MTIPOU3BOJUTCA B COOTBETCTBUU C TTonoxxenuem o TeKylieMm, py6e)KHOM KOHTpOJIe yCI1IeBaeMOCTU U

TIPOMEXKYTOUHOH aTTecTaliy 00yJaroXcs.

@DOopMbI KOHTPOJISI M KPUTEPUH OLieHUBAHUS MIPUBE/IeHbI B MPH/IoKeHHH 3 K Paboueii mporpamme.

JINTEPATyphbl; HO,E[FOTOBKEI K IMPAaKTU4YeCKHUM 3aHATUAM

HaunmenoBaHue paboTsi PekomeHplyeMasi idTeparypa prm:gv;xocu,
Paspgen 1. BBegenue.
A. H. ®népos, C. FO. Ctpaxos, A. A. ®néposa. .
. DeKTpoMHAMHKA U pacripocTpaHenue paauososH: CII6.:
3yueHue rpeslyCMOTpPEHHbBIX TIPOrpaMMOM ANJaKTHUe CKUX V31-80 BCTY "BOEHMEX" um. /I, ®. Ycrunosa, 2023
e/IMHUL] pa3ziena 1 ¢ UCro/b30BaHUEM peKoMeH/1yeMoM (Bce) e ’ 16
/TTEPATYPbI E. U. Hedénog. . Texuuueckast 3/1eKTpoAuHAMUKa: M.:
Axkagemus, 2008 (Bce)
Wroro no pazgeny 1 16
Paspen 2. Teopus 3/1eKTPOMarHUTHHIX BOJIH.
B. . BonbMman, FO. B. TIlumeHos. . Texuuueckas
sneKkTpoAnHamuKa: M.: Cessb, 1971 (Bce)
. . FO. Mypowmuies, FO. T. 3bipsiHoB, [1. A. @eftoHuH. .
3yueHue rpeslyCMOTPEHHbBIX TIPOrPaMMOM ANJaKTHUe CKUX
. OneKTpoAvHaMMKa U paclipoCTpaHeHHWe pajiuoBOJIH:
e/IMHUL] pa3sziena 2 C UCI0/Ib30BaHUeM peKoMeH/1yeMoM 20

Cankr-ITetepbypr: Jlans, 2022 (Bce)
B. 1. CmonuH, B. B. CMmupHoB, O. B. CBelIHMKOB. .
OneKTpoJMHAMHKA M PacIipoCTpaHeHHe paJjiOBOJIH:
CII6.BI'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2010 (Bce)

Wroro no paszeny 2 20
Pa3pen 3. OcHOBEBI pacnpocTpaHeHNsl BOJIH 10 eCTeCTBeHHBIM Tpaccam.
EH;X:EE?Z?;:ﬁggﬁoggsg;;z;afgg ;NS:I?;IMQI:;Z?;EA:;CKHX E. U. Hedénos. . Texuuueckas 3mekTpofuHaMuKa: M.: 20
Axkazemust, 2008 (Bce)
JIUTepaTypbl
Wroro no pa3geny 3 20
Pa3pen 4. PacnipocTpaHeHHe HalpaB/isieMbIX Pajy0BOJIH.
JI. A. Iloranos. . DneKTpogyUHaMMKa U paclpoCTpaHeHue
paguoBosH: Mocksa: FOpaiit, 2020 (Bce)
A. H. ®népos, C. FO. Ctpaxos, A. A. ®népoga. .
V3yyeHue ripelyCMOTPEHHBIX MPOrPAMMOM IUAAKTHUeCKUX DeKTpoJMHAMMKA U pacripocTpaHenue paauososH: CII6.:
e/IMHUL] pa3ziena 4 C UCIo/Ib30BaHUeM peKOMeH1yeMoH N3p-so BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2023 20
nuTeparypbl; [I0Ar0TOBKA K MPAaKTHYeCKUM U 71ab0paTopHbIM (Bce)
3aHATHSM A. H. ®népos, C. FO. Ctpaxos, A. A. ®néposa. .
DeKTpoAMHAMHKA ¥ pacripocTpaHenve paauososH: CII6.:
MN3g-Bo BI'TY "BOEHMEX" um. [I. @. YctuHOBa, 2023
(Bce)
Wroro no pa3geny 4 20
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TIpunoxenue 3
K paboueii nporpamMme AMCHHIIHHBI
TEKTPOJJUHAMMKA 1 PACITIPOCTPAHEHUE PA/TMOBOJIH

®OH/ OODEHOYHBIX CPEJICTB

cI)OH,q OLI€EHOYHBIX CPeACTB, IMTO3BOJIAOLME OL[€EHUTL Pe3y/IbTaThbl O6y‘{eHI/IH 1o ,Z[HHHOﬁ AWUCLUILIMHE, BK/IFOYAlOT B cebst:

e IUarHocTUYeckasi pabora

®  BOIMPOCHI /i/I5 TEKYLIIETr0 KOHTPOJIS;
e OTYeT 10 MPaKTHUECKOMY 3a/IaHHIO;
e maboparopHasi paboTa;

e ubdepeHIUPOBaHHEIN 3a4eT.

Kpurtepuu oneHnBaHus

JuarHocruueckas padora
Juarnoctuueckast pabora nposogutcs B popme Tecta B SMOC Moodle:

® TIpU MpaBUJIbLHOM OTBeTe MeHee ueM Ha 60% BOIMpPOCOB - He aTTecTalys;
e [IpU NpaBWILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTaLysl.

Bonpocs! Ajif TeKylero KOHTpo/sa
IMocne KaXxAOM JIEKLUM CTY/IeHTHI JOJDKHBI OTBETUTh Ha 5 BOIpocoB (TecT). [lepeueHs Bonpocos npuBesieH B YMK AUCHUTIMHBL

OTueT 110 MPAKTHYECKOMY 3a/JaHHI0

OTyeT 10 NpaKTHUeCKOMY 3a/IaHHIO MPe/ICTAB/ISIETCS B TIEYaTHOM WM 31eKTPOHHOM BH/ie B (Jopmare, Mpe/[yCMOTPEHHOM I1a6JIOHOM.
OrtyeT 0OpPM/ISETCSI B COOTBETCTBUM C YKa3aHHUSMH M3 OMHCAHKS K PAKTUUECKOH paboTe; Cofilep)KUT BCe He0OX0AUMbIe pacyeThl U
rpaduuecKre MaTepHasbl, BEIBOABI [0 paboTe. 3alyTa oT4eTa MpoXoAuT B popMe J0K/aja 00yyarolerocs 1o BhINOTHEHHOH paboTe 1
OTBETOB Ha BOMPOCHI MperojaBareist (U3 CIHUCKa KOHTPOJILHBIX BOIIPOCOB).
B ciiyuae ecnu oopmiieHHe 0TUeTa U NoBe/leHHe 00y4atoierocst BO BpeMs 3all{UThl COOTBETCTBYIOT yKa3aHHBIM TpeboBaHHsM, pabota
CUMTAETCS YCIIEIIHO BhITIOJTHEHHOM.
OcHoBaHusl fi/151 JOTIONTHUTE/BHBIX BOITPOCOB IPeriofjaBare/isi HA TOHMMaHKe TeMbl BBITIOJTHEHHOTO TIPAKTHUEeCKOTO 3a/jaHus:
* HeOpe>KHOe BBIMOJIHEHHE;
* HM3KOe KaueCTBO rpaduueckoro Mareprasa (HeBepHbIi BbIOOP MaciuTaba yepTexkel, OTCYTCTBHe YKa3aHHsl eMHUL] U3MepeHHs Ha
rpadukax),
OTueT He MOXKET OBITh TIPUHAT ¥ TIOJIEKUT [0paboTKe B CIyuae:
* OTCYTCTBHsI HeOOXOJMMBIX Pa3[enos;
* OTCYTCTBHSI He0OX0MMOT0 rpaduuecKkoro Marepuara;
* HEKOPPEKTHOH 00pabOoTKY pe3y/IbTaToB.

JIaboparopHas padora

Homnyck k JIP. [TomycK K BINOMAHEHHUIO JIP IPOUCXOJUT MPH yYCIOBUM HA/TMUKS Y 00yUaroIerocs neyaTHoW BepCHUU MPOTOKOJIA 0
nabopatopHoii pabote. TIPOTOKOM COEPKUT TUTYITBHBIN JIUCT, ONMCaHKe J17abopaTOpHOU paboThI, UEPTEXHU CXEMBI /i1 COOPKH U
WCC/IeIOBaHM, Tab/MLIBI IJIsT 3aI0/IHEHUS JAHHBIMH, 3arOTOBKH [IJ1s TOCTPOEHHSsT rpadrKoB.
Oruer o JIP. Otuer 1o y1labopaTopHOii paboTe NpeACTaB/sIeTCs B IeYaTHOM BH/e B (hopmare, pelyCMOTPEHHOM 11ab/I0HOM OTueTa 1o
JsaboparopHoii pabote. OTueT 0hOpMIISIETCS HAa OCHOBAHUHU MPOTOKOJIA O BhITIO/THEeHUH JIP, coflep>KUT (MOMUMO MH(OPMAIIUH U3 TPOTOKO/Ia)
BCe HeoOXO/IMbIe PacueThl U MOCTPOEHHbIE rPa(HKK, OTBETHI Ha KOHTPOJIbHbIE BOTIPOCHI, BHIBO/[BI 10 paboTe. 3allUTa OTueTa MpOXOJUT B
¢opme fokaza obyyarolerocs o BhINOHEHHOH paboTe ¥ OTBETOB Ha BOIPOCHI MPero/aBarertsl.
B cnyyae eciu odopmiieHre OTYeTa U oBefeHre 00yJaroIerocst BO BpeMs 3alljuThl COOTBETCTBYIOT YKa3aHHBIM TPeOOBaHUSIM,
06yuaroIuics rmoyuaeT MakCMMa/IbHOE KOJIMYeCTBO OasiioB (10 msaTHba/IbHOM crcTeMe).
OCHOBaHUSIMHU 17151 CHVDKEHHST KO/idyecTBa 6a/uioB B juana3sone ot 1 10 2 sB/SIIOTCS:
* HeOPEeXKHOE BBITIO/IHEHNE;
* HM3KOe KauecTBO rpaduueckoro marepuasna (HeBepHbIi BhIOOP MaciuTaba yepTexkeil, OTCYTCTBHE YKa3aHUsI eAMHHUL] U3MEPEeHHsT Ha
rpadukax),
OTueT He MOKeT OBITb TIPUHAT ¥ TIOJJIEXKUT 0paboTKe B CTyvae:
* OTCYTCTBUS HEOOXOJMMBIX Pa3ziesioB;
* OTCYTCTBUS HEOOXOAUMOT0 TpadhueCcKOro MaTepuaa;
* HEKOPPEKTHOW 00pabOTKH pe3y/ibTaToOB U3MepeHHH

JuddepeHnpoBaHHbIH 3aueT

Ha pguddepenipipoBaHHOM 3aueTe CTyAeHTy npesiaraeTcs TecT u3 10 Borpocos. TecT cunTaeTcs NPOi/jeHHBIM YCIIeIIHO, e/
CTYZIeHT NPaBWILHO OTBeTW Ha 6 (1 6osee) u3 10 mpesyiookeHHBIX BOPOCOB. I1py IIpaBU/IBHOM OTBeTe Ha 6 BOIPOCOB BBICTAB/ISIETCS
OLIeHKA «YJIOB/IETBOPUTE/LHOY, ITPH ITPaBU/ILHOM OTBeTe Ha 8 BOIIPOCOB BBICTABIISIETCS OLieHKa «XOpOIIIO», TIPU TIPaBU/IBHOM OTBeTe Ha 10
BOTIPOCOB BBICTABJISIETCS OLleHKa «OT/IMYHO».
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IMacropT ¢oHAA OLeHOUHBIX CPe/ICTB

AyauTopHbIe 3aHATHS B
KOHTAKTHOH ¢opme
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Bonpocs! gist
3 5 |Pa3pen 1. BBegenue. 20 4 4 0 0 16 10 10 10 TeKyllero
KOHTPOJIS
Otyet 1o
TMpakKTHU4YeCKoOMY
3 5 (Pasen 2. Teopun 43 | 23 | 10 0 13 | 20 | 30 | 30 | 30 3a/iaHuio,
3/1eKTPOMarHUTHBIX BOJIH. Boripocsl Ans
TeKyIL[ero
KOHTPOJIS
Paspesn 3. OcHOBBI Borpocsr asist
3 5 |pacnpocTrpaHeHMs BOJIH 110 30 10 10 0 0 20 25 25 25 TeKyl1lero
eCTeCTBeHHBIM TpaccaM. KOHTPOJIsS
Bonpocsr gis
TeKYIL[ero
3 5 [Pasaen 4. Pacnpoctpanenue 51 | 31 | 10 | 17 | 4 | 20 | 35 | 35 | 35 | xowrpons
HanpaB/AeMbIX PaHOBO/IH.
JlaboparopHast
pabora
Bcero 3a 5 cemecTp 144 68 34 17 17 76 100 100 100
Bcero mo gucuninHe 144 68 34 17 17 76 100 100 100
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OIIK-1

Kpurtepuu oneHnBaHus

Ne 1

No 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Bonpocbl omkpbimo2o muna:
Uto o3HauaeT uHzekc 1 B 3armmcu H10?

A) Bce cocTapsitolpe 3/1eKTPOMarHMTHOTO TI0/1s1 He UMEIOT BapHaLvi M0JIs BAOJIb OCH OX (IIMPOKOM CTEHKH

BOJIHOBOZIA).

B) Bce COCTaBJ/IAKOIIWE 3JIEKTPOMATHUTHOI'O I10J11 UMEKOT OAHY Bapyallvio 11014 BAOJIb OCH OX (IHPIpOKOﬁ CTeHKU

BOJIHOBOZIA).
B) ITepurog konebGaHus BOJHBI COCTaB/sEeT 1¢

I') YacroTa BosHbI cocTaBnseT 10 I'n

tbopMyna BbIUMC/IEHUA AJIMHBI BO/THBI B CB06OAHOM TIPOCTPAHCTBE (CBH3B AJIMHBI BO/THBI }\, YaCTOThBI V U

CKOPOCTH C PacTIpOCTPaHeHMs! BOJHEI):

A)A=v/c
B)A=c/v
B)A=c/2v
T')0,5A =c/v

CKOpOCTb CBeTa C TPUMEPHO paBHa:
A) 1*108 m/c
B) 3*108 m/c2
B) 3*10-8 m/c

I') 3*108 m/c

KoppekTHas Ai/iiHa BOJIHBI U3/Ty4YeHUs /151 paboThl C CAMMeTPHUYHBIM BUOPaTopoM AJIMHHOM 150 MM SIB/IsIeTCS:

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

I') 75 mm
3anvcek 1 I'T'1 cooTBeTCTBYeT UacToTe:

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

') 1 000 000 000 000 I'y
CKOpOCTb 3/IeKTPOMAarHUTHOH BOJTHBI B BAKyyMe:

A) IlpeBbIiiaeT CKOPOCTb CBETA
b) MeHbl1le CKOPOCTH CBeTa
B) PaBHa ckopocTu cBeTa

I') PaBHa Hym0

Ins yBenuuenust gansHoCTH fedictBust PJIC B 2 pa3sa Iuiomab aHTeHHBI He0OX0UMO:

A) YBennuuth B 2 pasa
B) YmeHbLmTh B 2 pasza
B) YBemuuuthb B 4 pa3za

I") YmeHbLIMTS B 4 pa3a
Yactote 1 000 000 000 I'y cOOTBETCTBYET 3aNMCh:

A) 1 wmly
B) 1 MI'g
B) 1Ty
I 1klg

UYacrore 1 I'T'1; cOOTBETCTBYET J/IMHA BOHbI:

14
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OIIK-2

Ne 1

Ne 2

Ne 3

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

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

NHiwm
OCHOBHOe ypaBHeHHe PajIMoJIOKaLiH:

A) SIBnsieTcsi OTHOLIIEHHEM OT/jaBaeMoli reHepaTopoM/Bo30yArTesIeM MOIIHOCTH K MOIJHOCTH Ha BBIXOZie

dHTeHHbI

B) YcTaHapMBaeT 3aBUCHMOCTh MEXK/Ty UaCTOTOW CHUTHA/IA U €ro [JIUTeIbHOCThEO yist pabothl PIIC ¢ aKTUBHBIM

OTBETOM

B) OrmipegiensieT COBOKYIIHBIN K03(GULIMEHT YCUIeHHs! BCel pa/iM0I0KallMOHHOMN CTaHLIUU

I') YcraHaBnMBaeT 3aBUCUMOCTh MeK/y MOLJHOCTBE0 IPUHMUMAEMOr0 CUTHa/Ia ¥ MOIITHOCTBIO U3/TyUeHHUs] IPU

aKTHUBHOW pa/{0JIOKALIMM TI0 TTACCUBHBIM Lie/IsIM
Bonpochbl 3akpbimoz2o muna:

MaxkcHManeHas JaIbHOCTE 0OHAPYKEeHI IPy30BOro camoleTa
¢ DIIP 140 m? y PJIC coctaBisier 500 kM. Onpenemirs (Ipu

MPOYHX PABHBIX YCIOBHSAX) MAKCHMANBHYIO JTATEHOCTH
oOHapyxkeHus 31oii PJIC Bepronera ¢ 3ITP 15 Mm%,

MaxkcuManbHas JalbHOCTE 00HapyKeHIs ncTpedurens ¢ DIIP
30 M? y PJIC cocrasier 400 kM. OnpenennTs (IIPH IPOYIX
PABHBIX YCIOBHAX) MAKCHMAJIBHYIO JAIBHOCTh OOHAPYKEHHs

s1oii PJIC rpy3oBoro camonera ¢ IIP 150 M2,

MaxkcnManbHas JalbHOCTE 00HapyKeHIs 6onbioro BITIA ¢

SIIP 10 M? y PJIC cocrapmset 120 kM. OmpeaenuTs (Ipi
MPOYHX PABHBIX YCIOBUAX) MAKCHMAIIEHYO TaNBbHOCTD
oOHapyxkeHus 31oii PJIC mamoro BILUIA ¢ 3I1P 0,5 M.

Bo cKo/bKO pa3s c/iefiyeT yBeJMUUTh MOLLHOCTG repeziaturika PJIC, uTo6bI Py MPOYMX PABHBIX YCIOBHUSIX

YBEJIMUMTD 1a/IbHOCTh OOHApy»KeHus ee Liesiel B 3 pa3a?

Bo CKOJIBKO pa3 ciefiyeT yBeJIMYNUTh MOIHOCTB NepefaTyrka PIIC, 4ToOb! P IPOYMX PaBHBIX YCJIOBUSIX

YBEIMUUTD [JA/TbHOCTh 0OHApY)KeHus ee 1iefeli B 1,5 pa3a?
MOILLHOCTb TIPOTOPLIMOHABHA ... HATIPSDKEHHsT

Hanucats ¢opmyny orpe/esieHrst KpyroBOi 4acToThl KosiebaHus (Uepe3 yacToTy WY Meproz)

k=20/0 3T0 — ...

@a3bl KosiebaTeIbHOTO MPOLiecca B ByX TOUYKAX, PACIIOI0KEHHbIX APYT OT Apyra Ha PacCTOsHUM B A [M],

OT/INYAOTCS Ha
DJIeKTPOMarH|THasl BOJIHA MPe/CTAB/ISIET COBOif ...

Bonpocbl omkpbimozo muna:
ITapameTp, XapaKTepU3yOLH1 COTIaCOBaHKe JIMHHUU C Harpy3Kou

A) 3aTyxaHuve B JIMHUY;

B) a/1iHa BOJTHBI B BOJTHOBOZE;

B) KCB;

I') BO/THOBOE CONPOTHBIIEHHUE JIMHUN
[TapameTp, XapakTepy3yIOIUii JTUHHYO JIMHUIO

A) KCB;

B) pnviHa BOJIHBI B BOJTHOBO/IE;

B) ko3 duriyeHT oTpaxkeHus;

') BO/THOBOE COTIPOTHB/IEHHE JIMHUH
[JlnvHa BOMHEI B BOMHOBOZE 6e3 Ia/IeKTpUKa

A) 3aBHUCHT OT MaTepyrasia CTEHOK BOJTHOBOZA;

B) MeHbIlIe AJIMHBI BOJIHBI B CBOOOHOM MPOCTPAHCTRE;

15
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

Ne 12

B) 6osbl1e A7IMHBI BOTHBI B CBOOOAHOM TIPOCTPAHCTBE;

I') coBnaziaeT co 3HauUeHUeM J/IMHbI BOHBI B CBOOOJHOM NPOCTPAHCTBE
[laTuyk nosst B U3MepUTebHON MHUK P1-28 310!

A) BcTpoenHsbIii B BosiHOBOZ 11/11 CBY fmiog;
b) 1ienb B CTeHKe BOJTHOBOJA;
B) MarHuTHBIH 30H;

I') anexTpuueckuii 30H7,
BeymuiHa BBIXOJHOTO TOKA /leTeKTopa N3MepUTeIbHOM THHUN

A) 3aBUCHT OT /i/IMHBI BOJIHBI B BOJIHOBOZE;
B) HenvHeMHO 3aBUCUT OT HAIpPSKEHHOCTH 3/1eKTPUUeCKOTo T10J1s1 B BOTHOBOJE;
B) nponopLioHasbHa MOLIHOCTY BOJIHBI B BOJTHOBOZE;

I') nponopLoHa/bHA HaNPSDKEHHOCTH 3/IeKTPUYECKOTO I1071s1 B BOJTHOBOJIE
3HaueHMe Ko3(duLeHTa OTpaKeHHUsI OT Harpy3KH NPU MOTHOM COIVIACOBAaHUHI

A)+1
B)0
B)-1

0,5
3HaueHre KO3 ULIMEHTa OTPa’KeHHs OT Harpy3KH THMa ‘KOPOTKO3aMbIKaTesb’

A)+1
B)0
B)-1

I 0,5
KoopanHara onopHoii IJI0CKOCTH IIPY OTIpefie/leHnH apryMeHTa Ko3(hdULjiieHTa OTPaKeHHUs! B IMHUY OT Harpy3Ku 3T0:

A) KoopAvHaTa JIMHUY B IVIOCKOCTH Harpys3Ky;
b) koopAuHara IMHUY B TIIJIOCKOCTH I'eHepaTopa;
B) KoopAMHaTa y3/1a 1oJ1s TP KOPOTKO3aMKHYTO Harpyske;

I') KoopauHaTa y3/1a 1oJst B 00/1aCTH 1IKa/bl U3MepPUTe/IbHOM JIMHUU TPU KOPOTKO3aMKHYTOM Harpy3ske
MeTog, “BUIKU” [IPY UCII0/Ib30BAHUY M3MePUTe/bHOM JTMHUY NPUMeHseTCs [IpU:

A) usmepeHwust J/IMHBI BOJIHBI B BOJTHOBO/[E;
b) omnpezienieHust KOOpAKHATHI y3/1a paclipe/ie/leHus I0JIsl B BOJIHOBOJE;
B) u3MepeHus TOKa eTeKTOPHOM IOI0BKHY;

I') HacTpOMKM JeTeKTOPHOM r0N0BKU
3HaueHMe ($a30BOrO yIiia Ko3(hHIMeHTa OTpaykeHHsI IIPH KOPOTKO3aMKHYTOH Harpy3ke paBHO:

A) 180
B)0
B)-180

) 90
3HaueHue (a30Boro yria Ko3¢hduipieHTa OTpaKeHHs ITPH COITIaCOBAaHHOW Harpy3Ke paBHO:

A) 180
B)0
B)-180

) 90
3Hauenvie KCB 11ipu [10/1HOM COIVIACOBaHMH AJIMHHOMW JIMHUU C Harpy3KOH paBHO:

A) 1l
B)0
B) 6eCKOHEUHOCTh
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Ne 13

Ne 14

Ne 15

Ne 16

)05

3nauenre KCB nipu KOpOTKO3aMKHYTOM Harpys3ke, paBHO:

A)1l

B)0

B) 6eCKOHEUHOCTh

)0,5

@opmyna 11 pacuera KCB npH Toke 1eTeKTOpHOMH IrolnoBKH MeHee 10-20 MKA:

A) KCBH = ?ﬂ

5) KCBH = %

B) KCBH = ?ﬂ

min

I') KCBH =log l}ﬂ

min

KammbpoBouHas XxapakTepHCTHKA JeTeKTOPHOH TOTOBKH H3MepUTeNbHOH THHHII
no3soirsteT onpenenuts KCB kak:

A) KCB = }Um :

Umin

B)KCB = ﬂEm‘"”‘ :
Emin

B)KCB = Enan ;
Emin

INKCB= Ynas .
U

min
rae: E- 3gaueHnne HaIIpAKEHHOCTH ITOJIA B BOJTHOBOIE, I — 3gauenye TOKa
,I[eTeKTOpHOﬁ TOJIOBKIH, U- HAIIPAXKEHHE Ha BBEIXO/E ,I[eTeKTOpHOﬁ T'OIIOBKH

3aKoH pacmpejieNieHHs OTHOCHTENBHOH HATPSKEHHOCTH TI0MS B BOTHOBOJIE TIPH
KOPOTKO3aMKHYTOIl Harpy3Ke

E
A)— = const
0
B)£ —|sin| 27X
0 /16
E
B)—=1
E,
I — =sin pY gl
0 G
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Ne 17
CBA3b MOAYIA K03 (PpHIIHEHTA OTpaxkeHHs ¢ KO3(QQUIINeHTOM CTOsSYell BOIHEI B

IITHHEOH JTHHHIT:

A) \r\:ﬁ;
D |F=——.

H3BECTHO, 4TO HpH 3Hadennn KCB=1, | ‘ =0

Ne 18
3aKoH pacIpe/ieleHns OTHOCHTEIHON HATIPSKEHHOCTH 1071 B BOJTHOBOJIE IIPH
TIOJTHOM COTIACOBAHHH €T0 BOJIHOBOTO COTPOTHBIIEHHS C HATPY3KOIL:
E
A)—=0,5
0
E . b
B)— =|sin| 27—
0 ;l'e
E
B)—=1
E,
: X
I')—=sm| 27—
0 -4
Ne 19

BonHOBOE cOmpoTHBIEHNE (/7)) MPsSMOYTOIEHOTO BOMHOBOJIA IS BOMHEI THIIA H 1o,
C pa3MepaMH CTeHOK: Y3KOII — a; IHPOKOII - b, olpesienseTcs KaK:
A) W =377 Owm;

By W — 1200
B) W =
) W =50 Om

Ne 20  Ilapametp, xapakTepHu3yOLL{1i COIrsIacOBaHKe JIMHUM C Harpy3Kou
A) 3aTyxaHue B IUHUY;
B) a/iiHa BOJTHBI B BOJTHOBOZIE;
B) KCB;

I') BOJTHOBOE COTIPOTHB/IEHHE JIMHUN
BOnpOCbl 3aKpblmo2o muna:
Ne 1
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Ne 2

Ne 3

Ne 4

Ne 5
Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

OIIK-4

OrmpejienHTe pa3Mepsl MOMEPeYHOTo ceueH s MPsIMOYTOIBHOTO BOTHORO/IA (2 H b),
4YTOORI B HEM PACIPOCTPAHANACE TONbKO Mojia TEor TpH JIiHe BOJHEI, PaBHOI 2
cM. C yueToM TEXHONOTHYECKHX 0COOeHHOCTel MPOH3BOICTBA BOTHOBOJIA
pa3Mephl BEIOHpATh KpaTHRIMII 5 MM. B oTBeTe mipejicTaBsTe 000CHOBaHHe BEIOOpa
pa3MepoB.

OrpejienHTe pa3Mepsl MOMEPEUHOTO CeueHHs MPSMOYTOIEHOTO BOTHORO/IA (2 1 b),
9TOOBI B HEM PACTIPOCTPAHANACE TONMBLKO Mojia TEor Tipu miHe BOJMHEI, PaBHOI 4
cM. C yueToM TeXHONOTHUeCcKHX ocoOeHHOCTell MPOH3BOCTBA BOTHOBO/IA
pa3Mepsl BEIOIpaTh KpaTHeIMII 10 MM. B 0TBeTe TipejicTaBbTe 000CHOBaHHE
BEIOOpa pa3MepoB.

OmpenienuTe pa3MepE! IOMEPEYHOTO CeueHNs MPAMOYTONLHOTO BOTHOBOA (a 1 b),
9TOOBI B HEM paclpoCTpaHANach TOIbKO Mozia TEo1 IIpH JIHHe BOJIHEI, PaBHOII 4
MM. C yueToM TeXHOJIOTHIeCKIX 0COOeHHOCTeH IIPOH3BO/ICTBA BOTHOBO/A
pa3MepHl BHIOHpATh KpaTHEIMH 1 MM. B oTBeTe npeicTaBETe 000CHOBaHHE BEIOOpA
pa3MepoB.

PaccumnTtaTs MOIIHOCTb CUrHA/la B HallpaB/leHWH [JIaBHOT'O JIellecTKa AuarpaMMbl HarpaB/IeHHOCTH: MOILIHOCTBIO NepefaTurka 20
dBm, B cucTeMe UCIIO/b3yeTCs HarpaB/leHHasl aHTeHHa ¢ ko3ddurirentom ycunenus 10 dBi.

OrnpefieTe MOIIHOCTB CUTHaja B 5 MBT B gbm.

BcraBuTh npornyleHHble ¢/10Ba: 3HAYeHUs KOAPPULIMEHTOB YCU/IeHHUs B pa3ax [ijisl KacKaZioB ycuuresei [1], a 3HaueHus

K03 duLHeHTOB ycuneHus B 6emnax [2] st mosmyueHus obijero Ko3gdUiLjpieHTa YCUIeH!s CUCTEMBL.

B 3aropusonTHbIX PJIC NprMeHs0TCS BOIHBI Jyana3oHa ...

IT10THOCTH MOTOKA MOIITHOCTH Y LIeNH, CO3jaBaeMoil peallbHOIl AaHTEHHOII C
ko3 dunnentom yeunenns K,, onpenensetcs no popmyne

.. — XapakTepu3syeT K03 HUI[UeHT HarpaB/IeHHOTO J1elCTBYs (a TakKe KO3 PULIMEHT YCUIeHHs) aHTeHHbI OTHOCHUTETbHO
Ko3(duLieHTa HanpaBIeHHOr0 JeHCTBYs U30TPOIHOIO U3/TyyJaTesist

.. — 9TO UfeanbHasl aHTeHHa, IMarpaMMa HarpaBJIeHHOCTH KOTOPOM TIpeZcTaBisieT coboii chepy, kKoadhHULeHT yCuieH s
KoTopoii paBeH eaunuLie ¥ KI1/] kotopoii paBen 100%.

Bonpocbl omkpbimoz2o muna:

Ne 1

Ne 2

Ne 3

®@opmya ompeneneHns KO3 GUIIIeHTa HaPaBIeHHOTO AeicTBHA K

A) Ky =5 S3pn
B) Ky = = Supn
B) K, = isaqm
) Ky = Sac[}A

Vp dBHCHHC TAaJIBHOCTH:

_ 4| PapaGrpaGnpuod?
A) Dmax -
(470)2 ke KTA frprekp

5)D _ PrpaGrpa GnpuoA®
max (41:) KukTAfopukp

B)D _ Pripn Grpa Gpnod?
max {411:) R kTA fypakp

1—. — rlp,a rlp,a Ilprvlﬂ';l
max {411:)% KTAfypukp
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

MunnManbHas HAYBCTBHTCIILHOCTD IIPHCMHHEKA:

A P . Hapusaqmsaqm
) cuE (4“)2'93&1(:
B) p _ KaPuSs:puSspa
¢ MuH (471')2D].,213KC
B) P _ KaPuSB¢HSE¢A
cMuH (4m)3 Dt agc
I P _ KaPuSQQJuSQQ)A
) cMuH 47D

MunnMansHas HYBCTBHTCIILHOCTD IIPHCMHHEKA:

A) Poyyw = mpkToky Af, = mpkToky /T,
B) Py = mkaOkm/Afa = mkaokmrH
B) Pc MHH — nlkaD/kmAﬁ)
r) Pc MHH — NIp/kTOkmﬁ)g

3aBHCHMOCTE MEXKIY MOIMHOCTHREO IIPHHHMACMOT'0 CHI'HAaJIa Pc H MOIITHOCTEHD
H3IIYUCHHA Pu IIpH aKTHBHOI PagHOJIOKAlHH 110 IIACCHBHBIM HEJIAM

B) Pc=1Ippy - Sspa = %
B) P =+ Sypq = —oribicsts

VYron MecTa n-ro enecTka JHarpaMmbl HAIIpaBJIEHHOCTH PJIC ¢ YUYETOM BJIHAHHA

3eMiIu paBeH

A) B, =% [paa]
B) B, = == [paal

B) f, == [paal
I) B =3 [paal

TYTpﬂBHEEHHle JaJIBHOCTH:

4 PRKASSQJU,SB:DA

A) Mvaxe = | “Gmp

2z PuKAsaqzuSa:pA
B) rﬂmaﬂc N \J (47)2Pe yypan

4 PHKASE-CI)L{SQC})A
B) Z[MRECC -

(47)2Pe yum

16 PuKAsaq:uSa(pA

D) Mvae = | amipo

20
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ITpu MameIx yriax MecTa @y, tuarpammy Buanmoctn PJIC B BepTHkambHON
IUIOCKOCTH MOYKHO IPEJCTAaBUTH CIIEAYIONTHM 00pa3oM:

A) Dyarsens = 2 ==/ Dmax
B) Dimaxsess = 4 |~/ Dimax
B) Dinaxsen = 8 @M
T) Dinarsen = 16 |2/ Dinax

Ne 9
MaxkcumannHas JaIbHOCTE JelCTBHS 10 KaHaJy 3alIpoca paBHa
A) Daan.max :J PBanGaanGDTEAZ
(4m)? Ky o1e KT Afupm.orekp
B) Dsan.max = J PeanGoan Coro1®
(4m)3 km.OTBkTﬂfﬂpM.OTka
B) Daan.max = J PgaHGsa"GOTHR
{473)2km.oTakTﬂ‘fan.OTHkp
r) DBan.max - J ean Zaan Zors
(471')2km.o-erTﬂfan.mEkp
Ne 10

MaxcuMaarnHas JaJILHOCTE IIEE[CTBHH II0 KaHally OTBETa paBHA
A) D — PoreGoreGzanid®
oTB.max {4W)2km.3ankTAfan.sankp

B) D — PoreGors Gaand
OTEmax {4’7)2km.aankTﬂfan.aankp

PoreGore G
B) D — oreGorebzan
) oTBmax (4n)zkm.3ankTﬁfan.aankp;l
PoreGorpGaanA?

{475)2km.sankTﬂfan.aankp

r) DOTB.maJ‘.’ :J

Bonpocbl 3aKpbimozo muna:
Ne 1

OmnpenennTts oTepu B paauodnHu (B 1b), HaXoAmIeics B CBOOOTHOM
NIPOCTPAHCTBE, eCJIH KO3 PUIINEHT HAaIIpaBIeHHOTO NefiCTBIA Nepenaromntei
aHTeHHBI D=3, npuemHoN aHTeHHEBI D)=4, paccTossHHe MeXIy IpHeMHOH 1
nepearoniell aHTeHHaMH =5 kM. [lepejaua TaHHBIX OCyIIecTBISETCA HA JUIHHE
BOJIHEI A=2 CM.

IIpu pa3MerneHny TaHHO JTMHITH BOIH3M MOBEPXHOCTH 3eMIIH MOTEPH BO3POCITH
Ha 7.9 n1b. OnpenemuTs MHOKHTEIEL OClIa0IeHsa BOIH3H IOBePXHOCTH 3eMIIH.

Ne 2
Omnpenennuts norepu B paguonuann (B 1b), Haxoxsmeiica B cBOOOTHOM
MIPOCTPAHCTBE, eclH Ko3(pQHUIHEeHT HAallpaBIEHHOTO JAefICTBHS IepeIaroei
aHTeHHBI D=2, npuemMHoI aHTeHHBI D=7, paccTosiHIE Me&Ky IPHEeMHOH 1
nepenaronieil anreHHaMd =10 km. Ilepegaga 1aHHBIX OCyIIIecTBIACTCA Ha [UIITHE
BOJIHEI A=1 cM.
IIpu pa3MerneHnn JaHHOI JINHUN BOJIN3H OBEPXHOCTH 3eMIIH IIOTEPH BO3POCIH
Ha 11 gb. OnpenemuTs MHOKATETH OCTa0IeHNs BOIM3M MTOBEPXHOCTH 3eMITH.
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Ne 3
Ornpenennts AelicTBYOIIee 3HaUeHIe HAIPAKEHHOCTH 3IeKTPHYeCKOTro I101Id B
Touke B, ec1i HCTOYHHK paJIOBOIIH — H30TPOIHBIN H3TyJaTellb ¢ MOIHOCTHEO
P=1 xBm, pacniolo;eHHBII B Touke A Ha paccTosHHH 7=2 kv oT Touku B. Toukn
A u b pacronoxeHbEI B CBOOOTHOM IIPOCTPAHCTRE.
Kaxkoii koaddunneHT HanmpapIeHHOTO AeicTBIA D q0iKeH OBITE y Iepeaaromeii
AaHTEHHEI B TOUKe A, UTOOKI IIOBBICHTH JIEHICTBYIOIIEE 3HAUeHIE HAIPSIKEHHOCTH
3JIeKTpHUYeCKOTO 110714 B Touke B B 3 paza?
Kak u3mennTcs gelicTByromee 3Ha4eHHe HAIIPsKEHHOCTH 3JIeKTPHYeCKOro I10J14,
ecau Toukn A 1 B OyayT HaxoauTcst BOIIM3H TOBEPXHOCTH 3eMIIH, & COBOKYITHOE
neficTBHe (GaKTOPOB OT ee BIHAHNIA OyIeT BEIPaKaThCs MHOKHTEIEM OCIIa0IIeHNs,
F=0,5?

Ne 4
OrIpe,I[eJ'JIITB, npn Kakoil MaKCHMAaIlILHOI BEICOTE HGPOBHOCTEE[ h% ITIOBEPXHOCTH

3eMITH, HX BINSHIIEM Ha paclpocTpaHeHHe paloBOIH MOXKHO NpeHeOpeds 1
paccMaTpHBaTh IIOBEpXHOCTE ITIa/IKOI1 IpH Mepeade paJHoOBOIH Ha YacToTe U
=10 I'Ta ma pacctosgane r=1400 M npH BRICOTE NIPHEMHOI H IepeIarollell aHTeHH
hj »=20 m?

Ne 5
Ol'[p'e,I[BJ'.[IITB, npn Kakoil MaKCHMAaIlILHOI BEICOTE HGPOBHOCTEE[ h% ITIOBEPXHOCTH

3eMITH, HX BINSHIIEM Ha paclpocTpaHeHHe paloBOIH MOXKHO NpeHeOpeds 1
paccMaTpHBaTh IIOBepXHOCTE ITIa/IKOII IpH Nepeade paJHoBOIH Ha gacToTe ¥ =1
ITn Ha paccroarne r=5000 M IpH BEICOTe IPHEMHOII U Ilepearolieil aHTeHH

hj =10 m?

Ne 6
Ol'[p'e,I[eJ'.[IITB Ha KaKYI BBICOTY HEOGXO,I[HMO OOIHATE IIPHEMHYIO H II€PeIaOIIyIO

aHTeHHBI IPH OpraHN3alNH JHHAN Nlepeaul IPOTHKeHHOCThI0 L=8 KM BOMH3H
MIOBEPXHOCTH 3€MJIH C MaKCHMAIbHOI BBICOTOH HEPOBHOCTEH /ma="7 M, YTOOBI
HCKIIOUHTE BIIHSHHE IIepeoTpakeHHIH 0T IOBePXHOCTH HA KauyecTBO IlepeIad.
JlnnHa BOJHEI, Ha KOTOpoil paboTaeT nepeaTdnK, 1 cM.

Ne 7
Ol'[p'e,I[BJ'.[IITB Ha KaKyH BBICOTY H606XD,I[IIMO [MOJHATE IPHEMHYEO H IIEPEOAOITYTHO

aHTeHHBI IIPH OpraHH3aIH JIHHHH IepeJadn NpOoTsHKeHHOCTEI0 L=17 kM BOIH3H
IIOBEPXHOCTH 3€MJIH C MAKCHMAIBHOI BEICOTOH HEPOBHOCTEI /1na=0 M, ITOOEI
HCKITIOUHTE BIHAHNIE IepeoTpakeHHIl OT TOBepXHOCTH Ha Ka4ecTBO Iepeadm.
JI1HA BOJIHEI, Ha KOTOPOil paboTaeT nmepenaTdnk, 10 cM.

Ne 8 [l yero B 3/1eKTPOMHAMUUECKHUX 3a/iauaxX UCIOJ/b3yeTCsl MOHSATHE CTOPOHHUX TOKOB?

Ne 9 B Kakux (u3nuecKUx sSB/IeHUSIX MPOSIB/ISIFOTCS CBOMCTBA BOJIHOBbIE CBOMCTBA 3/IeKTPOMArHUTHOIO U3/IyueHus B pajuojuanasoHe? [alite
ornpejie/ieHHe STUM SIBJIEHUSIM.

Ne 10 Oripefie/UTh AJIMHY OFHOTO T/TIeUa CHMMeTPHYHOTO ITOTyBOJTHOBOTO BUbparopa /st paboTsl Ha uactoTe 10 I'T'r.
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