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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

11.03.01 PaguoTexHuKa

roz Habopa rpymmsr: 2025
IIporpamMmmMmy cocTaBuiI:

Kadenpa BU5 TexHooruu poeKTUPOBAHKS U TIPOXU3BO/ICTBA
PaZii0371eKTPOHHBIX CUCTEM CIeLjaJTbHOr0 Ha3HaueHust
banairo Bukrop MuxaiinoBuy, 4.T.H., ipodeccop, 3aBeAyroLuii Kadeapoii

ITporpamma paccMoTpeHa

Ha 3aceZlaHny Kadepel-pa3paborumka

paboueti nporpamMmbl BUS5 TexH0/I0rMHM NPOeKTHPOBAHKUA U MPOU3BOACTBA PAJH0IEKTPOHHBIX CHCTEM
CIieMa/IbHOr0 Ha3HaYeHHs

3apexyrorui Kadezapoit banamos B.M., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

N4 PAINODJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUSA

3aBenytommuii kadenpoii Crpaxos C.HO., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AHTEHHBI 1 YCTPONCTBA CBY PAJINO3TEKTPOHHBIX KOMIUTEKCOB ABTOHOMHBIX
TPAHCITIOPTHBLIX IVIAT®OPM

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TK-2.1 — CnocobeH BBIMOMHATE MaTeMaTHUeCcKoe MOJe/MpOBaHHe OObeKTOB M TPOLIECCOB IO THITOBLIM
MeTOJMKaM, B TOM UHMCJIe C UCII0/Ib30BaHUEeM CTaHJapTHBIX [TaKeTOB IPUKJIA/IHbIX IPOrpamMm

ITK-2.3 — Crioco6eH BBIMOHSTL pacyeT U MPOeKTUPOBAHUE JIeTalel, Y3/10B U YCTPOWCTB Pa/JAOTEXHUYE CKUX
CUCTeEM B COOTBETCTBUM C TexXHUUECKHM 33JjaHMeM C MCII0/Ib30BaHWeM CpefCTB aBTOMAaTH3aluu
NIPOEKTHUPOBAHHUS

IMIK-2.5 — CrocobeH pa3pabaTbiBaTb M IIPOEKTHUPOBATh PaJHMO3/IeKTPOHHbLIE CpEACTBA Pa3TUUYHOIO
HasHaueHUst
IMK-2.7 — CnocobeH ocyiecTBASATh pa3paboOTKy paju03/eKTPOHHBIX CUCTeM W KomruiekcoB; CriocobeH

CO3[jaBaTh AaHTEHHbI, aHTeHHble pelleTKd, MHOro(yHKIMOHa/NbHbBle HHTerpasbHble CBU mopymu, CBY
3/1eEMEHTbI

@®opMHPOBaHHIO KOMITETEHLUI CITy)KUT [JOCTIDKEeHHE CIIeyIOIIUX Pe3y/IbTaToB 00pa30BaHusI:
IIK-2.1

3HAHUA:

TIPUHLIMIIOB (PyHKLIMOHUpOBaHus ycTpoiictB CBY u aHTeHH

MaKeToB MPHUKIaJHBIX rporpamm jist CBY;

YMeHus:

yMeHHe HCII0b30BaTh IMakKeThl MPUKIAJHBIX MPOTpaMM [ijis MOZenyupoBaHusi paboTel aHTeHH U CBU
YCTPOMCTB;

HABbIKU:

HaBbIK MofilenupoBaHusi CBY ycTpoiicTs.
IIK-2.3

3HAHUA:

MIPUHLUIIOB (PYHKLMOHUPOBaHUs ycTpolicTs CBY u aHTeHH;

YMeHus:

pa3pabaTbiBaTh CTPYKTYPHBIE M (PyHKI[IOHA/bHbIE CXeMbI PaZIM03/IeKTPOHHBIX CUCTEM U KOMIUIEKCOB, a
TaKke TMPUHLMIHAIbHbBIE CXeMbl PafUOIeKTPOHHBIX YCTPOWCTB C TpuMeHeHHeM coBpeMeHHbIX CAIIP u
TaKeTOB MPUK/aJHBIX POrpaMm;

HABbIKU:

pa3pabotku cxem CBY TpakToB.
IIK-2.5

3HAHUA:

- CTaHZAApTOB B 00s1aCTH pa3pabOTKU M MOCTAHOBKU W37/ Ha MPOW3BOACTBO, OOLIMX TeXHUYECKUX
TpeOoBaHMH, KOHTPOJISI KaueCTBa MPOAYKIUH, eAWHON CHCTeMbI KOHCTPYKTOpPCKOM AokymeHTatmu (ECKII);

- OCHOBHBIX CBeJleHMM O CTPOEHMM U CBOWCTBaX KOHCTPYKIJMOHHBIX MaTepuasjioB, THUIIOB
PaJIMOKOMITIOHEHTOB, UX OCHOBHBIX KOHCTPYKTUBHBIX U SKCIUTyaTal[MOHHBIX XapaKTepUCTUHK;

YMEHuA:

- paboTarhk C TPOEKTHOM, KOHCTPYKTOPCKOM 1 TEXHUUECKOH TOKyMeHTallvel;

- TPUMEHATh HWHCTPyMeHTa/lbHble U TpOrpaMMHbIE Cpe/CTBAa [/ COCTaBleHHS [OKYMeHTaluM I10
TEeXHUUYECKOMY COTIPOBOXKZEHUIO B X0/le IKCILTyaTaliy paiuo3/IeKTPOHHOTO 000pyaoBaHus;

HABbIKU:

- pa3pabOTKM HOPMATMBHOM JIOKyMEHTAallUd TI10 SKCIUTyaTalid U TeXHUUYeCKoMy OOCTy)KMBaHHIO
PaZio3/1eKTPOHHOTO 000PY/[0BaHKS;

- HaCTPOWKM U PEryIvpOBKHU Y3710B PafIUOTeXHUYECKHX YCTPOMCTB M CUCTeM, KOHTPOJ/IS NapaMeTpoB
Ha/Ie)KHOCTU PabOThI Pa/IM03/IEKTPOHHOTO 000PY/I0BaHusl, TIPOBEIEHHSI TeCTOBBIX MPOBEPOK;

- TIOATOTOBKY TEXHOJIOTUUECKON Y OTUETHOU JOKYMEHTAlUH 110 pe3y/ibraTaM pabor.
IK-2.7

3HAHUA:

- TUTIOBBIX y3/I0B U 3/IEMEHTOB, UX JIeKTPUUECKUX MOZeslel U KOHCTPYKLUM;

- SKCIIepPHMEHTA/ILHOIO MCC/IeIOBaHNs M aBTOMaTU3MPOBAHHOIO NMpPOeKTHUpOBaHUs ycTporctB CBY u
aHTEeHH;

- ipo6ieM 3/1eKTPOMarHUTHOW COBMeCTUMOCTHY;

- COBpeMeHHBbIX MeTO/IMK rpoekTrpoBaHusi CBY ycTpoiicTs;

YMeHuA:

- pa3pabaTbIBaTh TeEXHUUYECKOE 3ajlaHie Ha MPOeKTHPOBaHUe aHTeHH U ycTporicte CBY;

- OCHOBHbI€e [POrpaMMbl KOMITbIOTEPHOTO MO eMrpoBaHus aHTeHH U CBY ycTpoiicTs;

HABbIKU:



Vi3MepeHHs] OCHOBHBIX XapaKTePUCTHK U NTapaMeTPOB aHTeHH.
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2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctunmmaa AHTEHHBI M1 YCTPOMCTBA CBY PAJIMO3IEKTPOHHBIX KOMIVIEKCOB
ABTOHOMHBIX TPAHCITIOPTHBIX ITVTAT®OPM siB/isieTCsl AUCLUILIMHON 00s13aTe/IbHOM YacTH
6s10ka 1 nporpamMmbl IOATOTOBKYU T10 HarpaesieHuto 11.03.01 PaduomexHuka.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
NTEKTPOAUHAMUKA U PACITPOCTPAHEHUE PAJINOBOJIH.

CopepxaHrie JUCIUIUIMHBI  SIB/ISIeTCSI  OCHOBOM Ayt ocBoenusi auciuiuimda: HAJAEXHOCTD
PAVOS/IEKTPOHHBIX KOMIIVTIEKCOB ABTOHOMHBIX TPAHCITIOPTHBIX IIVTAT®OPM.

Hpe,ELBapI/ITGIIbeIe KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH UCIOb30BaTh MOJIOXKEHHS], 3aKOHbI I METO/IbI €CTECTBEHHBIX HAayK U MaTeMaTUKU
[T pellieHus 3a/iau MHXeHepHOU JlesiTeTlbHOCTH

¢ OIIK-2 — CriocobeH caMOCTOATEILHO MTPOBOJUTH SKCIIEPUMEHTA/IbHbIE UCC/IeA0BaHMS U UCIT0/Ib30BaTh
OCHOBHBIE TIpHeMbI 00pabOTKY U MPeACTaB/IeHMs TIOyYeHHBIX JAHHBIX



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

KYPC

CEMECTP

HaumeHoBaHuUe pasjie/ioB H AMAAKTHYECKHX eIHHHIY

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekumu

IIpakTHyeckue
3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KOMIeTeHIus, %

IIK-2.1

TIK-2.3

IIK-2.5

TIK-2.7

Pazpen 1. Bepenne. Criendrika npegnpustus AO HITIT
"Paziap Mmc". TIpoJyKTOBBI psifi, pa3pabOTKK U UCC/IeA0BaHHs
B o6actit CBY u anteHH. Ponb 1 3HaueHue ycrpoiicte CBY 1
aHTEeHH B Pa3/IMUHbIX 00/1aCTSIX HAyKH M TEXHHUKH,
Heo6X0/JMMOCTb U3yYeHHs AUCLIUIUIMHBI B PaMKaXx JaHHOI
crierjaabHOCTH. TexHKKa Ge30macHOCTH pu pabote ¢
ucrouHukamy CBY sHepruu.

Paspen 2. YerpoiictBa CBY. 2.1 DneMeHTbI IMHUI Nepesjaun U
cornacyouiye ycrpoiictBa. OCHOBHBIE 3/IeKTpUUeCKUe
XapaKTepUCTUKHU JTMHUU Nepefiaur. HeperyisipHOCTH B IMHUSX
nepeziaun. Coracyrolye yCTpoiCTBa, CoefIMHeHH s,
TpaHC(OPMATOPbI TUITOB BOJIH, TOJBIDKHBIE U BPALLIAIOLAeCst
coefvHeHus. 2.2 MarpuuHas Teopus Lieneit CBU. BonHossie
MaTpHLbl paccesHUs U repeziaun. 2.3 Tpexrieune coe/iMHeHUs.
CummetpuuHbliid H —Tpoiinuk. CornacoBaHHble TPOHHUKY B
mnockoctsix E u H. KonblieBoit pe3ncTUBHBIH fenuTens. 2.4
YeTbIpexrieurie coejMHeHuUs. HanpaBneHHbIe OTBETBUTEH.
Mocrsl. 2.5 YactoTHo-u36uparesnbHble (unsTpel CBU.
Knaccugukanyst U NpUHLMIB TOCTPoeHus GuabTpoB. IToHsTHe
0 MeTozax pacueta (unsrpo CBY. 2.6 KommyTtupytome 1
¢asupyrorpe ycrpoiictea CBU. MexaHHueCKHe aTTeHI0aTopbl 1
(asoppajare/d. DIeKTPUUYECKH yrIpaB/isieMble aTTeHI0aTopbl U
(asopparjaren. MexaHHuecKrue KOMMYTaTOPbl U
nepexsrouaren. 2.7 Gepputossblie ycrpoiictea CBU. SIpnenus B
rogMarHuueHHbIX (epprurax Ha CBU. LIMpKy/sTOpHI,
(hasoBparjaTes, BeHTH/IH, IlepecTparBaemble (pUILTPhI Ha
eppuTax.

24

10

10

14

20

20

20

20

Pa3gen 3. OcHOBBI Teopuu aHTeHH. 3.1 W3nyyeHue
9/1eKTPOMarHUTHBIX BOJH. D/IeKTPOJMHAMUYECKHe OCHOBBI.
DreMeHTapHBIH 3/IeKTpHUUeCKU 13/ydare/b. [IpuHimn
repeCcTaHOBOYHOM JIBOMCTBEHHOCTHU. D/leMeHTapHbIi
MarHUTHbIN H3nyuarenb.M3nyyvarens [oiireHca. AHTeHHa Kak
CHCTeMa 3/1leMeHTapHbIX u3/yuareseil. 3.2 XapakTepuCTHKH U
riapamMeTphl Mepe/IaroliX U TIPUeMHBIX aHTeHH. /lnarpamMmbl
Harpas/IeHHOCTH, CONPOTUB/IEHHE U3/Ty4YeHHUs], BXOJHOe
COMpOTHB/IEHHE, KOI(PMULMEHT M0/1e3HOT0 AeHCTBYS,

K03 ULEeHT HarpaBIeHHOTO eHCTBUS, KO3DdHULMEHT
YCUJIEHUs], XapaKTePUCTHKH aHTeHHBIX o6TeKareseit. [IpuHLmN
B3aMMHOCTH Y €ro NpuMeHeHUe /1S aHa/In3a NPUeMHBIX
anTteHH. [TapameTpsl. 3.3 V3nyueHue
BHOpaTopoB.CHMMeTPUUHBIH 3/1eKTPUYeCKHil BUOpaTop.
IleneBoii Bubpatop. 3.4 CHCTeMbI CBS3aHHBIX U3/Tydaresneii.
PeleTka nsnyyaresneii. Teopema yMHOXeHHs! jarpaMm
Harpas/ieHHOCTH. [IpsiMo/IMHeiiHbIe M3/Tyyaroljye CHCTEeMBI.
PaBHOAMIUINTY/HBIE CUCTEMBI H3/yuaTe/ield. DKBUAUCTaHTHAsK
JIMHeitHas cucTeMa u3jyyvaresield ¢ ONTUMAa/IbHBIM aMIIUTYAHBIM
pacripe/ieieHrieM. HeakBu/jMCTaHTHas! aHTeHHasl pelleTka.
3agaua cuHTe3a aHTeHH. 3.5 [110cKHe pelleTKy U anepTyphl.
Hanpag/ieHHble CBOWCTBA MIOCKUX aHTEHHBIX PelIeToK U
anepTyp. V3my4yenust U3 cMH(pa3HOro MpsMOYTO/IbHOTO
packpbiBa. BnusiHue HecuH(}a3HOCTH Ha jarpammy
HarpaB/IeHHOCTH TJIOCKOTO PacKpbiBa.ANepTypa aHTeHHbI Kak
NPOCTPaHCTBEHHAs BXO/IHAsl XapaKTePUCTHKa Pa/jJMOCHCTEMBI.

24

10

10

14

20

20

20

20

Paspen 4. AHTeHHBIe yCTPOHCTBA. 4.1 AnepTypHble aHTeHHBI
(pyTiOpHbIe, TMH30BbIE U 3epKajibHble). 4.2 JIByx3epKabHble
aHTeHHbI. 4.3 AHTEHHBI CO Criel{a/IbHON juarpaMMoit
HaripaB/ieHHOCTH. 4.4 BonHoBogHo1IleeBble aHTeHHBI. 4.5
MHUKpOIO/IOCKOBBIE aHTeHHBbI. 4.6 AHTeHHBI GeryIux BOJH.
AHTeHHbI TTOBEPXHOCTHBIX BOJH.

18

14

10

10

10

10

Pa3aen 5. AHTeHHBIe PelIeTKH C 3/IeKTPHYeCKHM

CKaHMP HC TKOW curnana. 5.1
Knaccugukanys aHTeHHBIX pelleToK U pelllaeMble MU 3a/lauk.
5.2 AHTeHHbIe DelleTKH C 37IeKTPUIeCKIM CKaHUPOBaHUeM. 5.3
MHorosnyueBble aHTeHHbIe pellleTKH. AHTeHHbIe PelleTKH C
06paboTkoii curHasa. 5.4 AHTEHHbI C CHHTe3HPOBaHHOM
aneptypoii. 5.5 LlngpoBsie aHTeHHbIe pelieTKH. 5.6
PapuoonTuueckue aHTeHHbIe pemieTKu. 5.7 ApantusHble ADP.
5.8 INonstre 0 CATIP aHTEHHBIX CUCTEM.

18

14

10

10

10

10

Paspen 6. CoBpeMeHHBIe aHTeHHBI H ycTporictBa CBY,
HCMo0JIb3yeMble Ha npegnpuAaTHUH. CoBpeMeHHbIe aHTeHHbI U
ycrpoiictBa CBY, ucronb3yemble Ha npeanpustan AO HITIT
"Pazsap mmc".

56

38

34

18

30

30

30

30

Bcero 3a 6 cemecTp

144

68

34

34

76

100

100

100

100

Bcero no AUCLMIIMHE

144

68

34

34

76

100

100

100

100

3.2. AyATOPHBIN NPAaKTUKYM
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Ne Homep n HanMeHOBaHue pa3jesia JUCHHMIIAHBI Tema IpaKTH4YeCKOro Oo0nemM,
n/n 3aHATHA ay/i. 4acoB
1 Pazgen 6. CoBpemeHHbIe aHTeHHBI U ycrpoiictBa CBY, |PacueT aHTeHH C yueToMm 34
HCII0J/Ib3yeMble Ha TIPeATpUSTHH. cneliiVKY TIPeATIPUSTUS
Bcero 3a 6 cemectp 34
3.3. CamocrosiTennbHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHHe pasjiesa Oompem,
Copep)xaHue yueOHOro 3afaHus
n/n AVICIUIUTUHBI 4acoB
1 |Pasgen 1. Beegenue. N3yuenne ocobeHHOCTEN AMCLMIVIMHBL, 9
3HAaKOMCTBO C peKOMeH/[yeMOi JTuTepaTypoii.
2 |Pasgen 2. Yerpoiicrea CBU. W3yuenue ocobeHHOCTEH AMCLMIVIMHBL, 14
3HaKOMCTBO C peKOMeH/[yeMO JTUTepaTypoii.
3 |Pa3gen 3. OCHOBBI TEOPUU aHTEHH. W3yuenne ocoGenHocTel AUCIMIUIMHBL, 14
3HAKOMCTBO C PeKOMeH/lyeMOl IUTepaTypoil.
4  |Pa3pen 4. AHTeHHbIe YCTPOUMCTBA. W3yuenne ocoGenHocTel AUCTIMIUIMHBL, 14
3HAKOMCTBO C PeKOMeH/lyeMOU JINTepaTypoil.
Pa3pen 5. AHTeHHBIe pelleTKH C o
V3yueHue 0cO6eHHOCTE!N TUCIIUTUIAHBI,
5  [3nMeKTpuuecKuM CKaHUPOBaHUEM U C . . 14
o 3HAKOMCTBO C peKOMeH/lyeMOi JTUTepaTypoii.
00paboTKOM CcUrHaia.
Pazpnen 6. CoBpeMeHHbIe aHTEHHBI U .
o N3yuennie 0cobeHHOCTeN AUCIUTITHHBI;
6 |ycrporictBa CBY, ucrnosb3yembie Ha Ny . 18
3HaKOMCTBO C peKOMeH/[yeMOi JTUTepaTypoii.
MpeANpUsTUN.
Bcero 3a 6 cemectp 76
4. ®OPMbI KOHTPO/JII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
112/ 3 (4] 5 6 |7 8 |9/10 /11| 12 |13| 14 (15|16 17
6 Komn Komn | AP Kosn Op Kosnn Kosn OP | Bomp. k3

Ycii0BHBIe 0003HAYCHUSA:

e JIP — auarHocTHUeCcKasi paboTa;
¢ Ko/ — KO/JIOKBUYM;
e Borp. 9K3 — BOIPOCHI K 3K3aMeHY.

cnemyronumx dhopMax:

e IMarHocTuyeckas pabora;
*  KOJ/UIOKBUYM;

e BOMPOCHI K IK3aMeHY.

® 5S5K3dMeEH.

IIpomMesKyTouHasi arTecTanusi IIPOBOAUTCS B opMax:

TEKyll[Mﬁ KOHTPOJIb YCII€BAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B INCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. B. CmupHoB, B. I1. CmonuH. . YcrpoiictBa CBY u antennsl. CI16.5I'TY "BOEHMEX" um. /1. ®.
YcruHoBa, 2012, 167 2K3.

2. B. B. CmupHoB, B. I1. CMosuH. . Yerpoiictea CBU. JLEI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, 1986,
67 5K3.

3. E. Y. Hedémos. . Ycrpoiictea CBY u antenHsl. M.: Akagemus, 2009, 16 3K3.

4. JI. B. [lebankoBa, B. B. PomoayH. . DnekTpogrHaMuKa, aHTeHHbI 1 CBU-ycTpotictBa CBJIL.
HoBocubupck: HI'TY, 2020, 351. pec.

5. JI. W. [Tlonomapes, B. A. Beutomog, A. C. MusiocepzoB. BopToBbie 1juid)poBbIe MHOTOTyUeBbIe aHTEHHbIE
pelIeTKU [i7Isi CUCTeM CIYTHUKOBOM CBsa3u. M.: U3a-Bo MI'TY um. Baymana. 3omnoTasi komiekius, 2016,
3J1. pec.

6. FO. T. 3bipsiHoB, I1. A. ®eatonuH, O. A. benoycoe. . AuteHHbl. CaHkT-ITetepOypr: Jlans, 2022, 3/1. pec.

7. pen. M. W. CkonmHuk. CripaBoYHUK 10 paguonokauuu. T. 2 PaguonokaliMoHHbIe aHTEHHbIEe YCTPOUCTBA.
BI'TY "BOEHMEX" um. []. ®@. YctrHOBa, 1977, 31. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:

1. K. Porxammens. . AHTeHHbl. M.: IanBen, 2007, 1 3k3.
5.3. Ilepuoguueckue u3gaHus:

1. PagnorexHuka — X XI Bek.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

He TpebyeTcsl.
CoBpeMeHHbIe TPoQecCHOHabHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HatvonasieHast yeKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnuoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VHbopMal[MOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHbOPMalMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMallioOHHbBIN TTOpTasl ITPaBoBO HHGMOpMAaI[UH.

5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsl.
5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. lHTepakTHBHas J0CKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
. K paoueii mporpaMme AMCLUILIHHbI
AHTEHHBI 1 YCTPOVICTBA CBY PAIMOJ/IEKTPOHHBIX KOMIIVIEKCOB ABTOHOMHBIX TPAHCIIOPTHBIX IVTIAT®OPM

AnHoTanusa paboueii nporpaMMsl

Muctynuia AHTEHHBI U YCTPOVICTBA CBU PAJIMOJ3/IEKTPOHHBIX KOMIUVIEKCOB
ABTOHOMHBIX TPAHCIIOPTHBIX IIJIAT®OPM sBiseTcs JUCLUIUIMHON 00A3aTe/IbHOH YacTH
0/10ka 1 mporpaMMel TOATOTOBKM 10 HaripaeieHuto 11.03.01 PaduomexHuka. IUCLMIIIMHA peanu3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadenpoit BU5  TexHonmorud  TMPOEKTUPOBaHWS W TIPOM3BOACTBA  PA/IMO3JIEKTPOHHBIX  CUCTEM
CIeLjajbHOr0 Ha3HaueHusl.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[TIK-2.1 CriocobGeH BBITIOHATE MaTeMaTHUecKoe MOZe/TMpOBaHHe OOBEeKTOB M TPOLIeCCOB IO THUITOBBIM
MeTOJUKaM, B TOM UUCJ/Ie C UCII0/Ib30BaHUEeM CTaH/IapTHBIX [1aKeTOB IPUK/IaHbIX [IPOrpamm;
[TK-2.3 CriocobeH BBITIONHATE PacueT W MPOEKTUPOBaHWE JeTajield, Y37I0B U YCTPOWCTB PagvOTeXHUUEeCKUX
CUCTEM B COOTBETCTBMM C TeXHWYECKWM 3aflaHheM C HCIIO/Ib30BaHWEM CpeJCTB  aBTOMaru3alyy
MIPOEKTUPOBAHHS;
ITK-2.5 CriocobeH pa3pabarbiBaTh U IIPOEKTHPOBATh PaIi03/IeKTPOHHBIE CPeICTBA Pa3/IMUHOI0 Ha3HAUEHHS;
[1K-2.7 CnocobeH oCymecTBaATh pa3paboTKy paIuO3IeKTPOHHBIX CHUCTEM W Komiuiekco; CriocobeH
CO37laBaTb AHTEHHbI, aHTeHHble pelleTKd, MHOro(QyHKLMOHa/IbHble HuHTerpasbHble CBY mogymu, CBY
JIEMEHTHI.

Cojiep>kaHue TUCIIMTUTMHBI OXBAThIBAET KPYT BOIMPOCOB, CBSI3aHHBIX C pa3paboTkoii anTeHH u CBY ycTpolicTs
aBTOHOMHBIX TPaHCIIOPTHBIX I71aT¢opM € ydetom crietiuku rpeanpustass AO HIIIT "Pagap mmc”.

[TporpamMmoii JUCHUITIMHEI TTPelyCMOTPEHBI CJleIyIOIIYie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
¢  KOJUIOKBUYM,;
¢ BOMPOCHI K 9K3aMEHY.

IIpomeskyTouHasi arTecTanus POBOAXUTCS B popMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTh OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITUHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakThueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTa
crygenra (76 a).

11



IIpuioxenue 2

N K paoueii mporpaMme AMCLUILUIHHbI
AHTEHHBI 1 YCTPOVICTBA CBY PAIMO3/IEKTPOHHBIX KOMIIVIEKCOB ABTOHOMHBIX TPAHCIIOPTHBIX IVTIAT®OPM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,

OTBE€AE€HHBIX Hd CaAMOCTOATE

JIbHYI0 paboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

C PeKOMeHlyeMOoM
JIUTePaTypOu.

HaumeHoBaHue padoThI Pexkomenjyemasi iuTeparypa prn(:gv;xocm,
Paspen 1. Beepenue.
E. Y. Hedénog. . YcrpoiictBa CBY u aHTeHHBI: M.: AKajiemus,
2009 (1,2,3)
N3yuenue ocobenHocteli | B. B. Cmuphog, B. IT. CMonuH. . Ycrpoiictea CBY U aHTeHHBI:
MUCLIMILIMHLL, 3HakoMcTBO | CIT6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2012 (1,2,3) 7

FO. T. 3eipsiHOB, I1. A. ®entonnH, O. A. beyioycoB. . AHTEHHBI:
Cankr-ITetepOypr: Jlanb, 2022 (1,2,3)
JI. B. IllebankoBa, B. b. PomozauH. . 3nMeKTpoArHAMUKa, aHTEHHBI
u CBY-ycrpotictea CBJI: HoBocubupck: HI'TY, 2020 (1,2,3)

Wroro no pa3geny 1 2
Pa3pen 2. Ycrpoiicta CBU.
N3yuenue ocobeHHOCTEH
AVICLIATIHHRT, SHAKOMCTBO K. Porxammerns. . AnTeHHbl: M.: [lanBen, 2007 (Bce) 14
C peKOMeH/lyeMOou
JINTepaTypou.
Wtoro no pasneny 2 14
Paspen 3. OcHOBBI TeOpUH AHTEHH.
N3yueHue ocobeHHOCTeH
AUICLITUIMHDL, 3HAKOMCTBO K. Porxammenb. . AHTeHHbI: M.: [TarBesn, 2007 (1,2,3) 14
C peKoMeH[yeMoi
JIATEPaTypOu.
Wroro no pasgeny 3 14
Pa3gen 4. AHTeHHbIe YCTPOMCTBA.
Wyuerme OC?GeHHOCTEH pen. M. . CkonHuk. CipaBOYHUMK MO paguo/iokanuu. T. 2
AMICLATIHHRT, 3HAKOMCTBO PaguonokaliioHHbIe aHTeHHbIe ycTpoiictBa: BI'TY "BOEHMEX" 14
€ DEKOMEHAYEMOH uM. [1. ®. Ycrunona, 1977 (1-7)
JIATePaTypPOu.
Wrtoro mo paspeny 4 14
Pa3gen 5. AHTeHHbIE pelIeTKH C JIeKTPUYeCKUM CKaHHPOBaHHeEM H C 00pa0oTKol curHasa.
N3yueHue ocobeHHOCTeH JI. U. Tlonomapes, B. A. Beuromos, A. C. Munocepzos.
JMCLIUTTHHBL; 3HAKOMCTBO BboproBekie umbpomglve MHOTO/Ty4eBble aHTEHHbIe PelLleTKU JJ1s 14
C peKoMeH1lyemMou CUCTEeM CITyTHUKOBOM CBa3u: M.: N3n-Bo MI'TY um. baymana.
JTUTEPATYPOM. 3onotas kouteknuys, 2016 (1,2,3)
Uroro no pa3geny 5 14
Pa3gen 6. CoBpeMeHHbIe aHTeHHBI U ycrpoiicrBa CBY, ucrosib3yemble Ha IpeIPUSATHH.
W3yueHune ocobeHHOCTeH
AMCLMILTHHBI; 3HAKOMCTBO B. B. CmupHoB, B. I1. CMmonuH. . Ycrporictea CBUY: JIL.BI'TY 18
C PeKOMeH/lyeMou "BOEHMEX" nm. []. ®@. YctunoBa, 1986 (1,2,3)
JIUTEepaTypou.
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Wroro no pasgeny 6 | 18
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
AHTEHHbBI 1 YCTPOVICTBA CBY PAIIO3/IEKTPOHHBIX KOMITJIEKCOB ABTOHOMHBIX TPAHCIIOPTHBIX IIJTAT®OPM

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
e BOIPOCHI K 9K3aMeHY;

*  KOJ/UIOKBUYM;

e 5K3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bonpocsl K 3K3amMeHy

OO0111e XapaKTepUCTUKK aHTeHH U ycTpoiicte CBY.
JreMeHTHI JIMHUM Tiepefiaud M COTVIacyolue ycTporicTBa. OCHOBHBIE 3/IeKTpPHUUeCKre XapaKTepUCTUKU JIMHUN
repeziaum.
HeperynsipHocty B iMHuUsIX Niepefaun. Cornacyromye yCTPOHCTBa, COeArHeHNs], TPaHC(HOPMaTOpbl TUIIOB BOJH,
TIOJBIKHBIE U BpalllaloLrecs
COeJHeHUsl.
MarpuuHas Teopus 1ierieii CBU. BonHOBbBIe MaTpUILIBI pacCesiHUs U Tiepeayun.
CuMMeTpuyHbIl H-TpOWHUK.
CornacoBaHHble TPOWHUKH B IJIOCKOCTAX E 1 H.
KornblieBoil pe3suCTUBHEIN [ie/nTeNb.
HanpasneHHble OTBETBUTEH.
MocroBble ycrpoiictBa CBU.
KonebarenbHeie crictembl CBU. O0beMHBIE ¥ KBa3UCTAIMIOHAPHBIE Pe30HATOPBI, PE30HATOPBI CO CTOsTUEH
BOJIHOM. [1/10CKOCTHBIE pE30HATOPHI.
YacrotHo-u3buparesnbHele ¢pusTpsl CBY. Kiaccudukarus v npuHLuIbI noctpoeHust GuiisTpoB. [ToHsTHE O
MeTozax pacueta ¢unsTpoB CBU.
KommyTupytromye u ¢asupytoime ycrporictBa CBU. MexaHnyeckue aTTeHt0aTopbl U ¢a3oBpaliiaTesiu.
J/eKTpUUeCcKHy yIipaB/isieMble
aTTeHr0aTophl U ¢asoBpailiaTesii. MexaHUuecKre KOMMYTATOPbI U MepeK/IrouaTe Tu.
®eppurossie ycrpoiictBa CBU. fenenus B mogmaranueHHbIX ¢epputax Ha CBY. Lupkynsroper CBY,
(azopamiaresi CBY, Bentiu CBY,
nepecTpariBaemMble QUIBTPEI Ha hepprTax.
OneMeHTapHbIN 3/1eKTpUUeCcKUid u3nyvaresb. [IpUHIUIT TepeCcTaHOBOYHOM IBOMCTBEHHOCTH. DyleMeHTapHbIi
MarHuTHBIN U3/TyuaTeb.
W3nyuarens [olireHca.
AHTeHHa Kak cucTeMa 37ieMeHTapHBIX U3/TyJaresei.
XapakTepuCTUKY U TlapaMeTphI IepeJaroIiiX U PHeMHBIX aHTeHH ([[iarpaMMbl HallpaBJIeHHOCTH,
COTIDOTHB/IEHHE U3/TyUeHUs], BXOHOE
conpoTtub/ieHre, K03GGULMeHT Moe3HOro AecTBYsl, KO3 dULMeHT HarlpaBJeHHOTO JelcTBuUs, Ko3hduiieHT
YCUJIEHUs], XapaKTePUCTHUKU
aHTEHHBIX 00TeKaTesel).
[TpuHLMT B3aMMHOCTU U ero TIpYMeHeHue /I7Is1 aHasi3a MPUeMHBIX aHTeHH.
CUMMeTPUYHBIN 37IEKTpUUeCKUii BUOpaTop.
IleneBoii BUOpaTop.
Pemietka usnyuartesneil. Teopema yMHOKeHUs MiarpaMM HarpaB/ieHHOCTH.
[IpsiMonvHelHbIe W3MyYarollye CUCTEMBI.
PaBHOAMIIUTY/IHBIE CUCTEMBI U3TyYaTesiet.
OKBUJMCTAHTHAs JIMHelHasi CCTeMa H3Jydaresiel C ONTUMabHBIM aMIUTUTYIHBIM PacIipe/ie/ieHUeM.
HeskBuavcTaHTHAST aHTeHHAs! pelleTKa.
3aziaua CUHTE3a aHTeHH.
HamnpaBsnieHHble CBOICTBA IVIOCKMX aHTEHHBIX PeIleToK U arnepTyp.
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W3nyuenns u3 ciH(a3HOTO MPSIMOYTOJIEHOTO PaCKPhHIBa.
ArnepTypa aHTeHHbI KaK MPOCTPAHCTBEHHAsI BXO/IHAasl XapaKTepPUCTHKa pafguocrcTeMsl. V3myuarensb B BUje
OTKPBITOI'O KOHL]Aa BOJIHOBO/A.

CekTopuasibHbIe PYTIOPHbIe aHTEHHHI.

[MupamMua bHBIA ¥ KOHAYECKUN PYIIOPHI.

JIVH30BbIe aHTEHHBI.

3epKa/bHble aHTeHHBI.

AHTeHHBI CO CrieliMaJbHON [uarpaMMOU HarpaB/JIeHHOCTH.
Bo/HOBOHO-11je/1eBble aHTEeHHBI.

MUKpOI0/I0CKOBbIE aHTEHHBI.

AHTeHHBI OeryIux BOJIH.

AHTeHHBI [TOBEPXHOCTHBIX BOJH.

Konnoxkeuym

5 - laeTcs MOHBIN MCUYeprbIBalOIIMi OTBET, KaK Ha OCHOBHbIE BOTIIPOCHI pa3/iesia, Tak 1 Ha
JIOTIO/IHNTE/IbHBIE;
3 - cofiep)KaHrie OCHOBHBIX BOIIPOCOB pasfiesia pacKpbIBaeTcCsl, HO UMEIOTCSl HeTOUHOCTH I1pY OTBeTe Ha
JIOTIO/THHTE/TbHbIE BOIIPOCH;
0 - copeprxaHrie OCHOBHBIX BOIIPOCOB Pasfie/ia He PacKphITO.

JK3aMeH

OueHKa MOXKeT OBITH BBICTaB/IeHa IO 0asilaM TeXHOJIOTUUeCKOW KapThl.
OK3aMeH BK/IIOUaeT B ce0si OTBeThI Ha TeOpPeTUYeCKHe BOTPOCHL.
— OLIEHKH «OT/INYHO» 3aCTyKUBAeT CTY[eHT: 00HapyKMBLIMI BCeCTOPOHHee, CUCTeMaTHUeCKoe 1 IyboKoe
3HaHMe MPOrpaMMHOT0 MaTepurasna, CBOO0AHOe BiafieHue TpodecCHoHaNTBHON TePMUHOJIOTHEH;
JleMOHCTPUPYIOLIMI HCuepIibIBatolIiee, IOC/Ie/[0BaTe/IbHOe, 000CHOBAHHOE U JIOTUYeCKH CTPOHHOEe U3/I0KeHHe
oTBeTa 6e3 omMO0K; NMOKa3aBIIMii yMeHHe CBOOOJHO BBITIO/IHATE 3a/laHMs, ITPelyCMOTPEHHbIE IPOrPaMMOiA,
YCBOUBILWK OCHOBHYIO U 3HAKOMBIH C IOTIOJTHUTE/IbHOU JIMTEpaTypo, peKOMeHI0BaHHOW ITPOrpaMMOi.
CTyZeHT roToB OTBeYaTh Ha JOMOJIHUTEIbHbIE BOIPOCHI.
— OLIEHKH «XOPOLIO» 3aC/Iy>KHBaeT CTyeHT: 00HAaPY>KUBILMI MO/THOe 3HaHWe TPOrpaMMHOT0 MaTeprana,
YCIIEIIHO BBITIOMHSIOMIWH MPeAyCMOTPEeHHbBIE B TPOTPaMMe 3a/laHusi, yCBOUBIIUN OCHOBHYIO IUTEPaTypy,
PEKOMeHIOBaHHYIO B TIpOrpaMMe; ZieMOHCTPUPYIOIIUI BiafieHue TTpodeccroHa bHON TepMUHO/IOTHEeH Ha
[IOCTaTOYHOM YPOBHE; MOKa3aBIIMii FPaMOTHOE U JIOTUUHOE H3/I0)KeHUe OTBeTa, 0e3 CyI|eCTBeHHBIX OIIMOOK,
HO HeJJ0CTaTOYHO CHUCTeMaTU3UPOBaHHOe U 1oc/iefjoBaTeibHOe. CTyleHT UCTIBIThIBAEeT 3aTPy/HEeHus! 1Y OTBeTe
Ha JJOTIO/THUTe/IbHbIe BOTIPOCHI.
— OLIEHKHU «Y/|OBIETBOPUTE/IBHO» 3aC/Ty)KUBaeT CTYAEHT: 0OHAPY>KUBILHI 3HaHKE OCHOBHOTO MTPOrPaMMHOTO
Marepuasna B 00béme, HeoOXOAMMOM [ijis1 labHeHiel yuéOrl 1 Tipe/icTosiLel paboThI 1o ripodeccum;
CTIPABJISTFOIL[UICS C BLITTOJTHEHWEM 3a/IaHWMH, TPeyCMOTPEHHBIX MTPOTPaMMOM, 3HAaKOMBIM ¢ OCHOBHOM
JIUTepaTypoi, peKOMeHI0BaHHOM ITPOrpPaMMOiA.
— OLIeHKa «HeY/|0B/IETBOPUTE/ILHO» BBICTAB/ISIETCS CTYZEHTY, 0OHapy>KUBILIEMY TIPOOesbl B 3HAaHUSIX OCHOBHOTO
MPOrpaMMHOTO MaTepua’a, JOMyCTUBILEMY PHUHLMITHA/IbHBIE OLIMOKK B BBITTOJTHEHUH TTPe/lyCMOTPEeHHBIX
MporpaMmoii 3a/jaHuii.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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3 | 6 [PaspenL.Bmegemme. | 4 | 2 | 2 | 0 | 2 | 10| 10 | 10 | 10 |POTPOCHIK
JK3aMeHy
3 6 g‘;‘;”&e" 2. YetpoHerBa | o4 | 4 | 10| 0 | 14 | 20 | 20 | 20 | 20 |Komtoksuym
Pa3pen 3. OcHOBBI
3 6 24 | 10 | 10 0 14 | 20 | 20 | 20 | 20 |KomniokBuym
TeOpHH aHTEHH.
3 | ¢ Pasmend.Awremmbie | o 4 | 4 | o | 14 | 10| 10 | 10 | 10 |Komnoksiym
ycTpoiicTBa.
Pa3pfen 5. AHTeHHbIe
pelleTKH C
3 6 [3meKTpUYecKUM 18 4 4 0 14 10 | 10 | 10 | 10 |KomnokBuUyM
CKaHHPOBaHHEM H C
00paboTKo¥i curxHasna.
Pa3pen 6.
CoBpemMeHHbIe
3 6 |aHTeHHBI U ycTpolicTBa| 56 | 38 4 34 18 30 | 30 | 30 | 30 |KommokBuym
CBUY, ucnosb3yemsbie
Ha HpejnpusITHH.
Bcero 3a 6 cemectp 144 | 68 | 34 34 76 | 100 | 100 | 100 | 100
Bcero mo AuCIUILIHHE 144 | 68 | 34 34 76 | 100 | 100 | 100 | 100
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