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2 AHHOTAIIUA AMCHUITJINHBI

«AHTEHHBI U PACITPOCTPAHEHHME PAJIMOBOJIH»

JlucuuruimHa MPeCTaBIsIeT CO00M CxKaThIi 001Ie00pa3oBaTeIbHBIN YUCOHBII
KypC 10 OCHOBaM aHTEHHOU TEXHUKH, 0a3UPYIOIINIICSI Ha KypcaX TEXHUYECKOM dJIeK-
TPOAMHAMUKH, MAaTEMAaTUKU U Kypca «3JICKTPOMAarHUTHBIE TI0JIs U BOJHBI». Teope-
TUYECKas 4acTh Kypca BKIIIOUaeT B Ce0s M3yUYeHHE OCHOBHBIX MOHATHA U XapaKTe-
PUCTHK aHTEHH, MAaTEMaTUYECKOE OMMCAHUE MPOILIECCOB U3ITYUCHUS JIEMEHTAPHBIX
VMCTOYHUKOB: aumnoiia ['epua, amemenTta [tolreHca, BIBOA TEOPEM INEPEMHOKEHHUS
JarpaMM HalpaBJICHHOCTH, COOTHOIIICHUSI HEONPEAEICHHOCTU. BBIBOJI OCHOBHBIX
COOTHOIIICHUH TEOPUU BUOPATOPHBIX aHTCHH M aHTEHHBIX PEIIECTOK HAa OCHOBE TIO-
CTYJUPOBAHHOTO TOKOBOI'O PACIPE/ICICHUsI U B CaMOCOITIACOBAaHHOM MTOCTAHOBKE C
MOMOIIIBIO PEIICHUsT UHTErpaibHOro ypaBHeHus lloknunrrona. Ilo-mumo storo, B
KypCe pacCMaTPUBAIOTCS BOMIPOCH TEOPUHU M TEXHUKH (Da3UPOBAHHBIX aHTEHHBIX pe-
metok (PAP) u psasr cMeKHBIX BOIIPOCOB, B 4aCTHOCTH, (pazoBpaiarenu OAP.
[TpakTrueckas 4acTh Kypca MpearnojaraeT BHIOJTHEHUE CTYIGHTaMH psijia J1adbopa-

TOPHBIX pa0OT, CBI3aHHBIX C OCHOBHBIMHU TEMaMHU TEOPETHUUECKOTO Kypca.
SUBJECT SUMMARY

«ANTENNAS AND PROPAGATION»

Discipline is a concise general education course on the basics of antenna tech-
nology, which is based on the electrotechnical courses, mathematics, and the course
”Electromagnetic Fields and Waves.” The theoretical part of the course includes the
study of the basic concepts and characteristics of the antenna, a mathematical descrip-
tion of the elementary processes of radiation sources: Hertz dipole, element Huygens

conclusions of the theory of multiplication patterns, the uncertainty relation.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. 3yueHne 3akOHOMEPHOCTEN ITPOLIECCA U3IIYYEHUS U PACIIPOCTPAHEHUS MIEKTPO-
MarHUTHBIX BOJIH aHTEHHAMU, TPUOOPETEHNE 3HAHUN MPUHILIUIIOB IEUCTBUS OCHOB-
HBIX aHTEHH, METOJOB pacueTa HEKOTOPBIX THIIOB CIa0OHANpPABICHHBIX AHTEHH U
AHTECHHBIX PELIETOK. B pe3ynbrare n3ydyeHus: JUCUUILINHBI CTYAEHTHI JOJKHBI 3HATh
OCHOBBI TEOPUH U3JTYYEHUS DJICKTPOMAarHUTHBIX BOJIH, 3HATh OCHOBHBIC ITOHATUSA TEO-
pUU aHTEHH, ONPEEICHIE OCHOBHBIX XapaKTePUCTUK aHTEHH; 0COOEHHOCTH Xapak-
TEPUCTUK AHTEHH OCHOBHBIX TUIIOB: BUOPATOPHBIX, allepPTYPHBIX, AaHTEHHBIX pelle-
TOK; IPUHLUII TEWUCTBUS U KOHCTPYKLIMU Psiia IOMYJIIPHBIX aHTEHHBIX PELIETOK, IPHUH-
uun aercteust @AP; npunnune! GyHKIMOHUpoBaHus ycrpoiictB CBY u anTeHH, aHa-

JIUTUYCCKUC U YUCJICHHBIC MCTOAbI UX pacdcCTa.

2. OcBoeHMe Kypca AHTEHHBI U PaCIpOCTPAHEHUE paIuOBOJIH. B pe3ynbrare uzyue-
HUS TUCUUIUIMHBI CTYICHTHI JOKHBI MPUOOPECTH YMEHUE PACCUUTHIBATH OCHOBHbBIE

XapaKTepUCTUKH BOJIHOBOJHBIX TPAKTOB, PE30HATOPOB U AHTCHH.

3. N3yueHne 3aKkOHOMEPHOCTEN ITPOLIECCA U3IIYYEHUS U PACIIPOCTPAHEHUS MIEKTPO-
MarHUTHBIX BOJH aHTEHHAMU, TPUOOPETEHNE 3HAHUN MPUHILIUIIOB IEUCTBUS OCHOB-
HBbIX aHTEHH, METOAOB pacueTa HEKOTOPBIX TUIOB CIA0OHANPABICHHBIX AHTEHH U
AHTECHHBIX PELIETOK. B pe3ynbrare n3ydyeHus: JUCUUILIMHBI CTYAEHTHI JOJKHBI 3HATh
OCHOBBI TEOPUH U3JIYYEHUS DJICKTPOMAarHUTHBIX BOJIH, 3HaTh OCHOBHBIC ITIOHATUSA TEO-
pUM aHTEHH, ONPEEICHHE OCHOBHBIX XapaKTEPUCTUK aHTEHH; 0COOEHHOCTH Xapak-
TEPUCTUK aHTEHH OCHOBHBIX THUIIOB: BUOPATOPHBIX, allepPTYPHBIX, AaHTEHHBIX pelle-
TOK; IIPUHIMII IENCTBUS U KOHCTPYKLIUU P IIOMYJISPHBIX AHTEHHBIX PEIIETOK, IIPUH-
uun aercteust @AP; npunuune! GyHKIMOHUpoBaHus ycrpoiictB CBY u anTeHH, aHa-

JIUTUYCCKUC U YUCJICHHBIC MCTOAbI UX paCdCTa.

4. OcBoeHue Kypca AHTEHHBI U PaCIIPOCTPAHEHUE PaIMOBOJIH. B pe3ynbrare uzyue-



HHUA JUCHUIIIIMHBI CTYACHTBI JOJIKHBI HpI/IO6p€CTI/I YMCHHUC PaCCUYUTBIBATh OCHOBHBIC

XApPAKTCPUCTHUKHU BOJITHOBOAHBIX TPAKTOB, PC30HATOPOB K AHTCHH.

5. ®opMuUpPOBAHUE HABBIKOB IKCIEPUMEHTAIBHBIX MCCIECIOBAHUN AHTECHH U aHTCH-
HBIX pemieToK. B pe3ynprare n3yueHus J1a0OpaTOPHBIX pabOT CTYASHTHI JOKHBI
YMETh OLICHUBATh XapPaKTEPUCTUKHA HAMPABICHHOCTHU TE€X WJIM UHBIX TUIIOB AHTCHH;
npousBoauTh u3dmepenus JH, KY u ap. xapakrepucTUk aHTEHH; MPUMEHSITh KOM-
MbIOTEPHBIE CUCTEMBI U TTAKETHI MTPUKJIAIHBIX IIPOrPaMM JJIsl TPOEKTUPOBAHUS U HC-

CJIICOJOBAHUA PAAUOTCXHUYCCKUX YCTPOﬁCTB.

3.2 Mecro qucuMiuiaHbl B cTpykrype OITIOIT

JlucuuminHa n3ydaeTcsl Ha OCHOBE paHee OCBOCHHBIX NUCITUILIMH YIeOHOTO TIJIaHa:
1. «AnreOpa u reomMeTpus»

2. «MaremMaTHdeCcKuil aHaJIN3Y

3. «DNIEeKTpOMarHuTHHIE TIOJISI U BOJTHBD)

4. «TexHuueckast JJIEKTPOIUHAMUKA»

1 00ecIieuynBaeT U3yUEHUE MOCICIYIOIMINX TUCITUTIIINH

1. «<OcHOBBI KOMIIBIOTCPHOTI'O ITPOCKTUPOBAHMA U MOACIIMPOBAHUA TCICKOMMYHHKA-

OUOHHBIX CUCTEM»



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH

IK-1 Crnioco0eH K pa3BUTHIO KOMMYTAllMOHHBIX MOJCHUCTEM M CETEBBIX ILIAT-

¢dopM, ceTeil mepenaun JaHHBIX, TPAHCIIOPTHBIX CETEH U ceTeil paauonao-
CTYIIa, CITyTHUKOBBIX CUCTEM CBSI3H

1IK-1.3 Braoeem cospemennvimu omeuecmeeHubiMu U 3apYOEHCHLIMU NAKEMAMU
npocpamMM Npu peueHuU CXeMomexHu4eckux, CUCMeMHbIX U Cemeaulx 3a-
0au, npasuiamu U Memooamu MOHMatca, HaCMPOUKU U Pe2yIUpOsKU V3108
PaouomexHu4ecKux yCmpoucme u cucmem

I1K-3 CrniocobeH mpUMEHSTh COBPEMEHHbIE TEOPETHUYECKUE M IKCIECPUMEHTAIb-
HBIE METOJbI MCCJIEJOBAHUS C IIETbI0 CO3JaHHMS HOBBIX IEPCIIEKTUBHBIX
cpencTB MHPOKOMMYHHUKAIMNA, HCIIOIB30BAHUIO M BHEAPEHHIO PE3YIIHTATOB

HCCIIEI0BaHUN

1IK-3.2 Ymeem pabomamu ¢ npoepammmusim 0becneyeruem, UCnOnb3yeMblM NPU 00-
pabomxe ungopmayuu UHGOKOMMYHUKAYUOHHBIX CUCTNEM U UX COCMABIs-
1OUUX

[1K-4 Crnoco0eH pOBOIUTH PaCUEThI IO MIPOEKTY CETeH, COOPYKEHUH U CPEACTB

MH(QOKOMMYHHUKAIMHA B COOTBETCTBHU C TEXHUYECKUM 3aJJaHHEM C UCIIOJb-
30BaHUEM KaK CTaHIAPTHBIX METOJOB, MPUEMOB M CPEACTB aBTOMAaTH3a-
LMY IPOEKTUPOBAHUS, TaK U CAMOCTOSITENIBHO CO3/1aBAEMbIX OPUTMHATIBHBIX
nporpamm

1IK-4.3 Braoeem nagvikamu cOopa ucxoOHvix OaHHbLIX, HEOOXOOUMBIX Ol paA3pa-
OOMKU NPOEKMHOU OOKYMEHmMayuu




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jek, | Jlao, | UKP, | CP,

n/n ay ay a4 a4

1 | Beenenue 1

2 | Tema 1. [lunons I'epua 9 16

3 | Tema 2. JIuneiiHble aHTEHHBI U UX XapaKTEPUCTUKH 9 12 16

4 | Tema 3. PemieHre BHYTpEeHHEN 3a/1aul AJIEKTPOJUHAMUKI 9 16

JUIsl BUOPATOPHOW aHTEHHBI
5 | Tema 4. OcHOBHBIE IPUHLIUIIBI TEOPUU AHTEHH 9 2 16
Tema 5. AHTEHHBIE pEeIIETKH 10 2 15
7 | 3akmroueHue 1 1
Hroro, a4 48 16 1 79
W3 HUX a4 Ha KOHTPOJIb 0 0 0 35
OO6m1ast TpyI0EMKOCTh OCBOCHHSI, a4/3¢ 144/4
4.1.2 Copepxanue
Ne HauMenoBanue TeMsbl Conepxanue
n/n AMCUMILIMHBI
1 | Beenenue AKCHMOMaTHKa TEXHUYECKOW HIIEKTPOJWHAMUKH, OCHOB-
HBIE MTOHSTHS, OTIPEIETICHUS U XapaKTePUCTUKH aHTEHH.
2 | Tema 1. qunons ['epia N3nydenue snmeMeHTapHbIX UCTOYHUKOB. [loHATHE Huno-
nst Tepra (A1), BEIBOI BBIpaXKEHUS AJIsL DIIEKTPHUECKOTO U
MarautHoro noins JII, moHsTue OMvKHEW M JajdbHEH 30-
Hbl, OCOOEHHOCTH CTPYKTYpbI IoJiel B fanbHen 30He /1.
Conpotusnenue usnyuenus /11, ero cBsA3b ¢ BXOAHBIM CO-
nporusinenueM. KIIJ{ qunons ['epua.

3 | Tema 2. JIuHelinple aHTEHHBI U | BpIBOA BhIpaXKeHMs Ul JUarpaMMbl HAIIPaBIEHHOCTH JIH-
UX XapaKTEpPUCTUKU HEMHOW aHTEHHBI C MPOM3BOJIBHBIM TOKOBBIM pacIpejie-

neHueM. Bubpatophsle uiydarenu. AHanu3 pacipenene-
HUS TOKA B BUOPATOPHOW aHTEHHE Ha OCHOBE YKBUBAJICHT-
HOM AnmHHON uHUK. AHanu3 JIH BuOpaTopHbIX aHTEHH B
1oJIoce 4acToT. MHOTroYacToTHasi BUOpaTOpHasi aHTEHHA C
PE30HAHCHBIMH HAarpy3KaMH.

4 | Tema 3. Pemenue BHyTpeHHel | MHTerpanbHoe ypaBHeHue I[loknuHrTOHa BHOpaTOpPHOM
3aauu BJIEKTPOAMHAMUKU JJIs | aHTEHHBI C OCEBBIM NpUOIMKeHUEM. PeleHrie HHTerpas-
BUOpATOPHON aHTEHHBI HOTO ypaBHeHMs 1o ['anepkuny. Meron momeHTOB. Bxoa-

HO€ COIIPOTUBJIEHNE BUOPATOPHON aHTEHHBI. DKBUBAJICHT-
Has cxema BUOpPaTOpHOM aHTEHHBI.




Ne HaumeHoBaHHe TeMbl Conepxanue
n/n JUCHHILIMHEI

5 | Tema 4. OcHOBHBIE NPUHLMIIBI | BBIBOA COOTHOLIEHMS MEXAY IIMPUHOMN INIABHOTO JIENIECT-
TEOPUH AHTCHH ka JIH HenmpepbIBHOrO u3aydaress U pa3MepoOM pPacKphl-
Ba. AHanu3 ypoBHs 00KoBBIX JieniecTkoB. [lonstue KH/,
BbIBOJ, BhIpaxkeHus 1t KH/I antennst uepes ee /[H. Bei-
BOJ TeopeMbl nepemHoxenus J{H antennoi pemerku. Co-
otnomenue Yy-Maxknuna. Teopema nmomo6us. JleicTyto-
11ast BBICOTa aHTCHHBI. AHTEHHA B IIPUEMHOM PEKUME.

6 | Tema 5. AHTEHHBIE pelLIETKU OCHOBBI TE€OpUU U MPAKTUKU AHTEHHBIX pemieTok, DAP.
BnusHue reomerpun pacnonoxeHust dneMeHToB AP Ha
XapaKTEepPUCTUKY HAIIPABIEHHOCTU. AHTEHHas peIleTKa C
oceBbIM H3MydeHHeM. KoinmmHeapHasi aHTeHHas peluer-
Ka. [IpuHUIMn AefCTBUS aHTEHHOW PEMIETKH C YACTOTHBIM
ckanupoBaHueM. [Ipuniun geiictBus u yctpoilcteo GAP.
BbIBOA COOTHOIIEHMS] MEKY YIJIOM CKaHUPOBAaHHUS U Be-
JMYUHOHM (pa30BOTO CABUra MEKAY COCEAHUMU JIEMEHTa-
MU. KOHCTpYKITNY ¥ PUHIKI JeicTBUS (ha3oBpalnaTese.

7 | 3akiarodueHHe [lepcnexkTrBHBIEC HAIPABJICHHS B AHTCHHOW TEXHHUKE.

4.2 TIlepeyenb J1aGOpaTOPHBLIX PadoOT

HaumenoBanue j1a60paTopHoii padoThI KosinuecTBo ayn. yacos

1. UccnenoBanue IByX3JI€eMEHTHOM aHTEHHBI « BoJTHOBOM KaHay. 3

2. UccnenoBanre ciupaabHON AHTEHHBI

3
3. UccaenoBanue pynopHOil aHTCHHBI 3
4. UccnenoBanue 3epKaibHON aHTEHHBI 3

5. UccnenoBanue BIMSHUE HpOBO,I[HHIeﬁ 3C€MJIM Ha XapaKTCPUCTHUKU
AHTCHH

6. HccrenoBanue neyaTHoil aHTEHHOW pelleTKu

Hroro 16

4.3 IlepevyeHb NPAKTHYCCKHUX 3AHATHH

HpaKTI/I‘JGCKI/Ie 3aHATHUA HC IPCAYCMOTPCHEIL.

4.4 KypcoBoe NpoeKTHpPOBaHHUE

KypcoBas pabota (IIpoeKT) He IPe1yCMOTPEHBI.

4.5 Pedepar

Pedepar ve mpegycmoTpeH.



4.6 HuauBuayajbHOE JOMAIIHEE 3alaHHe

NHnuBuayanpHOE JOMAITHEE 3a/IaHUE HE TIPETyCMOTPEHO.

4.7 JoxkJaan

Jlokiiag He peayCMOTPEH.

4.8 Keiic

Keiic He mpeaycMOTpeEH.

4.9 Opranusanus v y4eOHO-MeTOANYECKOe 00eceuYeHne CaMOCTOSITeJIbHOM pa-

00ThbI

N3ydenne TUCIUIIIIMHBI COMPOBOXKIACTCS CaMOCTOSATEIIBHON pabOTOM CTyIeH-
TOB C PEKOMEHJIOBAaHHBIMM IPENOAaBaTENIEM JIUTEPATYPHBIMU UCTOYHUKAMH U WH-

dbopMallMOHHBIMU pecypcaMu cetu IHTepHeT.

[ImaHMpoBaHME BpEMEHU ISl U3YUECHUS JUCLUIUIMHBI OCYILIECTBIISIETCS HA BEChH
nepuoj 00yuyeHus, IpelyCMaTpUBasi IPH TOM PETYJIIPHOE OBTOPEHUE MPONAEHHO-
ro marepuana. OOy4arommuMcsi, B paMKax BHEAyAUTOPHON CaMOCTOSITEIbHOU pado-
Thbl, HEOOXOJIUMO PETYIISIPHO TOTOJIHATH CBEACHUSAMHU U3 JIUTEPATYPHBIX HCTOYHUKOB
Marepuall, 3aKOHCIIEKTUPOBAaHHbBIN Ha JIEKUHIX. [Ip1 3TOM Ha OCHOBE M3y4EeHUS pe-
KOMEH/I0BAHHOU JIUTEPATYPHI 11€JIECO00PA3HO COCTABUTh KOHCIIEKT OCHOBHBIX MOJIO-
XKEHUHN, TEPMUHOB U OINPEAEIICHUI, HEOOXOAUMBIX JJIsl OCBOEHUS Pa3/eioB yUeOHOM

JUCIUITIIINHBI.

Oco0oe mMecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OHOM U3 (hopM 00ydeHHUs
¥ KOHTPOJISI CAMOCTOSITeNbHOM paboThl. KoHCynmpTHpOBaHME mpenmonaraeT 0coObM
00pa3oM OpraHu30BaHHOE B3aUMOJICHCTBHE MEXKTy MPETIOAaBaTeNIeM U CTY/ICHTaMHU,
IPY 3TOM MPEATOIAraeTCs, YTO KOHCYJIBTAHT TMOO0 3HAET FOTOBOE PEIIeHUE, KOTOPOE

OH MOXET NPEeANHUCcaTh KOHCYIBTUPYEMOMY, JINOO OH BIIAJEET COCOOAMU AESTENb-



HOCTH, KOTOPbI€ YKa3bIBAIOT MYTh PELICHUS MPOOIEMBI.

Texymas CPC IIpumepnas
TPYA0EMKOCTb, a4

Pabota ¢ IeKIMOHHBIM MaTepuaoM, ¢ yaeOHOH JTuTeparypoi 24
Omneperxaromias caMocTosiTeNlbHast paboTra (M3yueHHe HOBOTO Mare-

pHaJia 10 ero U3JIOKEHUS Ha 3aHATHSAX ) 0
CaMocTOsTEIbHOE U3YUEHHE Pa3/eI0B TUCIUILINHBI 0
BrinonHenne noMamnHux 3aaHui, JOMaTHIX KOHTPOIBHBIX PabOT 0
[ToaroroBka k J1abopaTopHbIM padoTaM, K MPaKTHUYECKHUM M CEMHU-

HapCKUM 3aHATHIM 10
IToaroToBka K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 10
Beinonnenue pacueTHo-rpaduyeckux padot 0
BeinonHeHne KypcoBoro mpoeKkTa Wi KypcoBoil paboTsl 0
[Touck, u3ydyeHue U npe3eHTanus nHOpMaLUH 110 3alaHHOM Mpo-

Or1eMe, aHaIM3 HAyYHBIX IMyONMKAIUi 110 3aJaHHOI Teme 0
Pabora Hax MeXINCHUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TEME, BBIIIOJIHEHUE PACYETOB, COCTaB-

JICHHE CXEeM U MOJIeJIel, Ha OCHOBE COOPaHHBIX JaHHBIX 0
[ToaroroBka k 3a4ety, UPpHEepeHIHPOBAHHOMY 3aUETy, 3K3aMEHY 35
HUTOI'O CPC 79

10




5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 AHTeHHO-(UAEpHbIE YCTPOICTBA U pacrpocTpaHeHue paauoBoiH [Tekcr] : 50
yue0. 11 By30B 1o cienasibHocTr 2011 (Pagunosemnianue, paanocssisb, Teme-
Bunenue) / I A. Epoxun [u np.] ; mox pen. I A. Epoxuna, 2004. -491 c.

2 YerporictBa CBY u antenssl. [IpoektupoBanue GazupoBaHHBIX AHTCHHBIX pe- 19
meTok [Tekct] : Yueb. mocobue /u1st By30B 10 HanpasieHuIo ~“PagnorexHuka”
/ [A.1. Bockpecenckuii, B.1. Crenanenko, B.C. ®ununmos u np.]; [Tox pen.
JI.11. BockpeceHnckoro, 2003. -631 c.

3 AHTEHHBI U pacupocTpaHeHue paaroBoiH [Tekct] : ma6. npakrukym / CaHKT- 30
[TeTepOyprckuii rocyqapCTBEHHBIA AIIEKTPOTEXHUYCCKUNH YHHBEPCUTET WM.
B.W. Ynpsuosa (Jleauna) ”JIDTU”, 2014. -87 c.

4 AHTEHHBI U pacpoCTpaHEeHUE paguoBOiH [TekcT] : mabopaTop. MpaKTUKyM / 79
[B. C. Anekcees [u ap.], 2018. -107, [1] c.

JlomonuuTenpHas IuTeparypa

1 bannannoBuu, CearocnaB BnagumupoBud. OCHOBBI aBTOMATU3WPOBAHHOIO 75
MPOCKTUPOBAHUS aHTEHHBIX pemeTok [TekcT] : yue6. mocooue / C. B. bamnan-
nosuy, M. U. Cyrak, 2016. -89 c.

5.2 Tlepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « N H-

TEPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH JUCHUILJIUHBI

Ne i/ DJIeKTPOHHBIN aapec

1 I'OCT 7.32-2017 MEXXTOCYJIAPCTBEHHBIN CTAHJJAPT Cucrema cTaHIapTOB 110
uHdopmanuu, oudmuoreunomy u usnarenbckomy neny OTYET O HAYUHO-UCCIIE-
JIOBATEJIbCKOM PABOTE CrpykTypa 1 npasuia odopmierushttps://docs.cntd.ru/d
ocument/1200157208

5.3 Anpec caiita Kypca

Anpec caifra kypca: https://vec.etu.ru/moodle/course/view.php?id=10397
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

JIst TUCIUIIIMHBI K AHTEHHBI  PACIIPOCTPAHEHUE PAIMOBOIIH» MPEyCMOTpE-

HBI clieayronme GopMbl MPOMEXKYTOUHOM aTTeCTAllUN: K3aMEH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a1a4.
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OcobGeHHoCTH 1O0MyCKA

JIoIyCK K 3K3aMEHY:
-MOCEIICHHE JICKIIMOHHBIX 3aHATHI (He MeHee 80%);

-BBIIIOJTHCHUC na6opaTopH51x pa60T 1 3alliTa OTUYCTOB HA KOJUIOKBHYMaX.

6.2 OueHouYHbIC MaTepPHUAJIbI VISl IPOBEICHUS TEKYILero KOHTPOJsi U MpoMe-

JKYTOYHOM aTTecTAlMH 00y4AOIIUXCH 110 AMCHUIJINHE

Bomnpocsl Kk 3xk3aMeHy

Ne ni/nt Onucanue

1 DJeKTpoMarHuTHOE noje qunois l'epna.

2 JuarpamMma HanpasieHHocTH nunoss epua. [lomsipusanus 271€KTPOMarHUTHOTO OIS
nunons [epua.

3 DHepreTuuecKre XapakTepuCTUKH Tumnois ['epia (MOTOK MOITHOCTH 3JIEKTPOMAarHUTHO-
'O TOJIsI, MOIIHOCTh U3Iy4eHHUA, KOA(D(OULIMEHT MOJIe3HOTO AeHCTBUS.

4 Koadduument HanpaBieHHOTO neHCTBUS, KOOPPHUIIHMEHT YCUTICHHS AaHTEHHHBI.

5 Pacuér anekTpoMarHuTHOrO I0JIs JIMHENHON aHTEHHBI IIPU U3BECTHOM TOKE.

6 Pacrnipenenenre Toka U AuMarpaMMa HaIrpaBIIEHHOCTH CUMMETPUYHON BHOpATOpHO aH-
TeHHBI. /lelicTByrOIas JUIMHA AHTEHHBI.

7 JluneiiHas cuH(a3zHas aHTeHHA (AMarpaMMa HapaBICHHOCTH, YPOBEHb OOKOBBIX Jie-
MECTKOB, KOA(PPHUINEHT HaPaBIEHHOTO AeWCTBU ). COOTHOIIEHNE HEOTPEICIEHHOCTEH.

8 BxonHoe conpoTuBieHre BUOPATOPHON aHTEHHBI. DKBUBAJICHTHAsl CXeMa BUOPATOPHOI
AQHTECHHBI.

9 Coornomenue Yy-Maxknuna.

10 MHuorouacToTHast BUOpaTOpHas aHTCHHA (aHTEHHA C PE30HAHCHBIMU Harpy3kamu ). [IpuH-
un paboTsl. J[MarpaMMa HampaBIeHHOCTH.

11 AHTeHHble peméTkn. OceBoe U3IydeHHe, HarpaBieHHoe n3nydeHue. Koaddumuent na-
MIPaBJICHHOTO ACHCTBUSI.

12 OAP.

13 Pazps3biBatomue, TpaHCHOPMHUPYIONINE U CHMMETPUPYIOIINE YCTPOICTBA.

14 [IpuHIUIIBI TOCTPOEHUS LIUPOKOIOIOCHBIX AHTCHH.

15 AnepTypHbi€ (pYIIOpHBIE U 3€pKaJbHbIC) AaHTCHHBI.

16 Bnustare npoBosIel TOBEPXHOCTH HA XapaKTEPUCTUKN BUOPATOPHBIX aHTEHH.

17 [IpuHIUITBEI TOCTPOEHUS LIMPOKONOIOCHBIX AHTEHH.

18 Teopema nogo6usi B aHTEHHOM TEOpUH.

19 [IpuHumn paboThl AHTEHHOM PEIIeTKU C YaCTOTHBIM CKaHUPOBAHUEM.

20 OcobenHocTH pabOTHI AHTEHHBI B TPUEMHOM PEXHUME.

21 Pa3Bs3pIBaronye 1 CAMMETPUPYIOIINE YCTPOUCTBA TUTAHUS AHTEHH.
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dopma duseTa
MuHuCcTEpCTBO HAyKH U BbIcIIero oopa3zoBanus Poccuiickoit @enepanuu
®T'AOY BO «Cankr-IletepOyprckuit TocynapcTBEHHBIN 2IEKTPOTEXHUYECKHIMA

yHuBepcuteT «JIDTW» umenu B.W. Yabsnosa (JlennHa)»

3K3AMEHAIITMOHHBIN BAJIET Ne 1
JlucuuiuiiHa AHTEHHBI M pacnpocTrpaHenue paauosoan OPT
1. DnekTpomMarHuTHOE noJje aunoiis Iepua.
2. PasBs3eiBatoniye, TpaHCPOPMHUPYIOIIUE U CHMMETPUPYIOIINUE YCTPONUCTRA.
3. 3amgaua.
YTBEPXIAIO

3aBeayromuii kadeapoit B. H. Ymakos

Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTENIHHBIX MaTePHUaIoB JJ1sl TPOBEPKU CHop-
MUPOBAHHOCTH KOMIETEHIIMU (MHAMKATOpA KOMIIETCHI[MU) Pa3MEIECH B 3aKPBITOU

4acTH 10 aJIpecy, yKa3aHHOMY B 1I. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

4 Tema 1. unons ['epua KonnokBuym

8 Tema 2. JIuHeliHbIE aHTCHHBI M UX XapAKTEPUCTUKHU Kosmnoxsuym

12 Tema 3. Pemienue BHyTpeHHEN 3ajauu 2leKTpoauHaMuku ais | Komnokeuym
BUOpaTOpHON aHTEHHBI

16 Tema 4. OCHOBHBIE IPUHIUIIBI TEOPUU AHTEHH Komnoksrym

17 Tema 5. AHTEHHBIE pEIIETKH Komnoxsrym

6.4 Meroanka TeKylero KOHTpPOoJIs

1. MeTonuka TEKYIIEro KOHTPOJA HA JICKIIMOHHBIX 3aHATUAX.

1.1. Texymiuii KOHTPOJIb BKIIOYAET B C€OS KOHTPOJIb TOCENIAEMOCTH (HE MEHEee

80% 3aHsATHI), IO pe3yJIbTaTaM KOTOPOTO CTYACHT MOJIy4YaeT JIOMyCK Ha AK3aMEH.
2. MeTroauka TeKylero KOHTPOJIsi Ha JT1a00pPaTOPHBIX 3AHATHSX.

2.1. TlopsaoK BbITIOIHEHUS JTA0OPATOPHBIX padOT, MOATOTOBKH OTYETOB M UX

3alUTHI.

B nporuiecce 00ydeHus 1o AUCHUTIINHE « AHTEHHBI U paCIIpOCTpaHEHUE PaUo-
BOJIH» CTYJIEHT 0Osi3aH BBIMIOJIHUTH 6 1abopaTopHbIX padoT. [lox BeimonHeHueM ia-
OopaTopHBIX pabOT MoApa3yMeBaeTCs MOJATOTOBKA K paboTe, MPOBEICHHUE SKCIIEPHU-
MEHTAJIbHBIX UCCJIEIOBAHMI, MOATOTOBKA OTUETA U €T0 3alMTa Ha KOJUIOKBUYMe. J{iis
3aIUTHI JTA0OPATOPHBIX padOT MPEAYCMOTPEHO S5 KOJIJIOKBUYMOB. BhInonHeHuE Ja-
O0paTopHBIX paboOT CTyZAEHTaMH OCYIIECTBIsETCS B Opuranax 1o 3 uyenosex. Opopm-
JICHUE OTYeTa CTYACHTAMHU OCYIIECTBIISIETCS B KOJIMUYECTBE OJHOTO OTYETa Ha Opura-
1y B cooTBeTcTBUM ¢ TpUHATHIMU B CIIOI'DTY npaBuiamu odhopmiieHus CTyaeHYE-
ckux paboT. OTuer opopMIIsieTCs MOCIEe BBITOIHEHUS SKCIIEPUMEHTAIbHBIX UCCIIe-
JIOBaHUM W MPEJICTaBIAETCS MpenogaBaTento Ha npoBepky. [locne npoBepku oTuer
1160 Bo3BpaniaeTcs (Mpyu HATMYUH 3aMEUaHni) Ha T0paObOoTKY, THOO MO CHIBACTCS

K 3al1UTE.

JlaGopaTtopHbie pabOThI 3alTUIIAIOTCS CTYACHTaMU WHIWBHUAYaIbHO. Kaxb1ii
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CTYICHT IOJTy9aeT BOIIPOC IO TCOPETHYSCKON YaCTH, HIIH 10 IMPOIEAYPE MPOBEACHUS
AKCMIEPUMEHTAIBHBIX MCCIICIOBAHMMA, WU TIO0 TOCIEAYIomeld 00paboTke pe3ynbTa-
TOB, TIOCJIE YETO eMy MPEAOCTaBISAETCS BpeMs JJI MOATOTOBKY oTBeTa. [Ipu 06cyx-
JICHWW OTBETAa MPEToaBaTelb MOXKET 3a7]aTh HECKOJIBKO YTOUHSIONINX BOIIPOCOB. B
ClIy4yae €CJu CTYICHT JEMOHCTPUPYET T0CTAaTOYHOE 3HAHHUE BOMpOca, paboTa cunTta-

€TCS 3alUIIEHHOM.

Ha 3amure nabopaTtopHoit paboThl CTYJIEHT JI0JKEH MOKa3aTh: TOHUMaHUE Me-
TOJIMKHU HCCIICIOBAHUS U 3HAHUE 0COOCHHOCTEH €€ MpUMEHEHUs, TOHUMaHUE U yMe-
HUE O0BSICHATH 0COOCHHOCTH MTPUMEHSIEMBIX METOZOB, BOBMOXKHBIC 00JIACTH MX TIPH-
MEHEHHS U T.JI., YMEHUE 1aBaTh KAYECTBEHHYIO U KOJIMYECTBEHHYIO OLICHKY MOJY4€H-
HBIX DKCIIEPUMEHTAIIBHBIX PE3YJIBTATOB U MPOTHO3UPOBATH PEAKIIUN UCCIETYEMOTO
00BbeKTa Ha pa3IMYHbIC BO3CHCTBUSA, HABBIKK U YMEHUSI, TPUOOPETEHHBIE MPHU BbI-

MOJTHEHUHU J1Ta00paTopHO padOTHI.

HpI/IMepBI KOHTPOJIbHBIX BOIIPOCOB IIPHUBCACHBI B MCTOJJNUYCCKUX YKA3aHUAX I10

BBITIOJTHEHUIO J1a00paTOPHBIX PadoT.

2.2. Texymiuii KOHTPOJIb BKJIIOUAET B c€0s BHIIIOJIIHEHUE, C/Ia4y B CPOK OTUETOB
U UX 3alUTY MO BCEM JIA0OpaTOpHBIM paboTam, Mo pe3ylibTaTaM KOTOPOU CTYAEHT

NIOJIy4aeT JIOIyCK Ha DK3aMEH.
CaMOCTOSITeJILHOM Pa00ThI CTY1CHTOB

KOHTpOJIB CaMOCTOSITCIILHOMI pa6OTBI CTYACHTOB OCYHICCTBICTCA HA JICKIH-

OHHBIX, TAOOPATOPHBIX 3aHATHUSIX CTYACHTOB MO METOJIMKAM, OITMCAHHBIM BBIIIIE.
IIpouenypa 3x3ameHa
DK3aMeH BKJIIOYAeT B ce0s1 HECKOJIBKO 3TaIlOB:

1. YMeHue pewmats 3a1aun. B Hauasne 3x3aMeHa SK3aMEHyEMbIE TAHYT OUJIET C
OJTHOM 3a/iaueid, KOTOPYIO HEOOXOMMO PEIINTh, YTOOBI MOTYYUTh JOMYCK K CIEIy-
folel yacTu sk3ameHa. [1onb30BaThCsl KOHCIEKTaMU U y4eOHUKAMH HE pa3periacT-

ca. Ilo MMpCACTABJICHHOMY PCHICHUIO ITPCIIOAaBATCIIb 3a1aCT HCCKOJIbKO YTOUYHAIOIINX
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BOIIPOCOB M IIPHUHHUMACT PCHICHUC O JOITYCKC MJIN HC JOIIYCKC CTYACHTA K TCOPCTH-
YCCKOMY TCCTY. He AOITIYCK O3HA4YacCT MOJYUYCHUC CTYACHTOM OLICHKH ”HGYIIOBJ'IGTBO—

PUTENBHO”, U DK3aMEH HA 3TOM 3Tarle JIJI1 HErO 3aBEPIIACTCHI.

2. Teopernueckuit Tect. TecToBOE 3aanue BKiItodaeT B ce0st 10 Bompocos u3
cnucka «KoHTponbHbIe BopochD». Bpems BeinonHenns — 60 munyT. [lonb3oBaThes
KOHCIIeKTaMH M y4eOHHWKaMu He paspemaercs. HeoOxomumo B cBoOOmHON (opme,
KpaTKO U IO CYIIECTBY OTBETUTH Ha BOIIPOCHI, IPU 3TOM MPUBOAUTH BHIBOABI (POPMYII
He TpeOyeTcs. OTBET Ha Ka)K/Iblil BOMPOC OLleHUBAeTCs B Anana3oHe ot 0 1o 2 6asios.

Kpurepuu onenupanus:
* 2 Oana — MpaBUIIBHBIN U MOJIHBIN OTBET;
* 1 6an1 — OTBET YaCTUYHO MPaBUIbHBIA WM HETIONHbIN;
* 0 6aJI0B — OTBET HEBEPHBIN JTMOO OTCYTCTBYET.

Taxum o0pa3oM, 3a JTaHHYIO YacTh K3aME€HAa MOXKHO NoayduTh oT 0 10 20 6a-

JIOB.
Pe3ynbrarhl OlIEHUBAIOTCS CIETYIONTAM 00pa3oM:

* Ot 0 10 10 GanyIOB BKIIOUUTEIIFHO — OIICHKA 34 IK3aMEH «HEYIOBJICTBOPH-

TCIIBHO».

* Ot 11 no 15 6anyoB BKIIOYUTEIBHO — OLICHKA 32 3K3AMEH «YJOBJIETBOPHU-

TCIBHO».

* Ot 16 110 20 6anI0B — OIIEHKA «YAOBJIETBOPUTEIHHOY» MIPH KEJIAHUU CTYICH-
Ta 3aBEPLINTH K3aMEH, a IPU JKEJTAHUU MOIYYUTh 00Jiee BHICOKYIO OLIEHKY HE00X0-

AWMa yCTHas1 6606213 C OK3aMCHATOpPOM.

3. YcrHas Gecenia mo KOHTPOJIbHBIM BomrpocaM. K 3Toil yactu sk3aMeHa Jomyc-
KalOTCS CTYJICHTHI, HAOpaBIIMe HEe MeHee 16 0ayioB U Kelarollue MOJTyUYUTh OlCH-
Ky «XOPOIIIO» WIH «OTIIMYHOY». OIIEHKA «YIOBIETBOPUTEIHHO» HA JAHHOM 3Tare He

rapaHTupoBaHa. J[aHHas 4acTh SK3aMeHa HaYMHAETCS ¢ KPaTKoro oTeTa (0e3 mo-
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TOTOBKM U 0€3 MCMOJIb30BaHUS JINTEPATYPhl) HA HECKOJIBKO BBIOPAHHBIX dK3aMEHa-
TOPOM BONIPOCOB U3 cniucka «KoHTpoiabHbIe Bonpock». [Ipyu ycTHOM OTBETE Ha KOH-
TPOJIBHBIE BOIIPOCHI IK3AMEHATOP ITPOBEPSIET, Pa30MpaeTcs CTyACHT B MaTepHalie Kyp-
Ca WIM NPaBUWIbHBIE OTBETHI MPOCTO BbIyYeHbl HaU3ycThb. [10 nroram stoi Oecennl

9K3aMCHATOP IIPUHUMACT OJHO U3 CICAYIOIHNX pemeHI/Iﬁ:

» CoxpaHsieTcsl OLIEHKA «yIOBJIETBOPUTEIBHOY, MOJIYYEHHAS IO pe3yJbTaTaM

KOHTPOJIBHBIX Pa0OT U TEOPETUUECKOTO TECTA.
* CTyIeHT 3aCiyKMBA€T OLEHKU «HEYIOBJIETBOPUTEIIBHO.
* CTyZIEHT 3aCIy’KUBAET OLEHKHU «XOPOIIO».

* O11eHKa «XOPOIII0» rapaHTUPOBaHA, MPU KEJTaHUH MOIYIUTh KOTIIMYHO» HE00-

xoauMa Oecera Mo dK3aMeHAIIMOHHOMY OUJIETY.

4. YctHasa Oecena mo sk3aMeHanmoHHOMY Owmiety. K 3Toil yactu sk3aMeHa
JIOTTYCKAIOTCSI CTYJIEHTHI, MPOIEMOHCTPUPOBABIINE XOPOIlIee TOHUMAHUE CYTH KOH-
TPOJIBHBIX BOMPOCOB M UMEIOIINE, C TOUKHU 3PEHUS K3aMEHATOPa, IAHCHI MTOJIYYUTh
OIICHKY «OTIN4YHO». CTyIeHTy MpeasiaraeTcs BpIOparh SK3aMEHAIIMOHHBIA OWIIET, B
KOTOPOM COZAEPKHUTCS ABa BOIPOCA U3 CIIHUCKA « DK3aMeHallMOHHbIE BOMTPOCH». OTBET
Ha BOMPOCHI TPOU3BOAUTCS MO KOHCIEKTY, 0e3 MoAroToBKU. OIeHKa «XOpOoIlo» Ha
JAHHOM 3Tare rapaHTUpoBaHa. DK3aMeHATOp MPOBEPSET, Ha CKOJIBKO TITyOOKO CTYy-
JICHT pa30upaeTcs B MaTeMAaTUYECKHUX BBIKIAIKAX U (PU3UUYECKUX TPAKTOBKAX K IO-

JYYCHHBIM MAaTCMAaTHUYCCKUM PE3yJIbTaTaM.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonudecTBO  mMocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
MeJIOBass WM MapKepHast
JI0CKa

JlaGopatopusie pabo-
ThI

JlaGopatopust

KonnuecTtBo mocagodHbIX
MECT — B COOTBETCTBUU
C KOHTHHICHTOM, J1abo-
paTopHbIe CTEHIbI — B
COOTBETCTBUH C HaboOpoM
n1abopaTopHBIX paboT

CamocrosTenbHas pa-
oora

Ilomemenue naa ca-
MOCTOSATENBHON pabo-
Ta

OcHalleHO KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
MMOJKIIOUCHHS K cetu «MH-
TEpHET» U O0O0ECIeUCHUEM
JIOCTyIa B DJEKTPOH-
HYIO nH()OPMAIIMOHHO-
o0paszoBaTebHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
1 BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk
n/n 3acenanusa YMK OMOJIA
1 |20.05.2020 | IIporpamma | 20.05.2020, npotokon Ne 3 | #o1eHT,

aKkTyaJjbHa, K.T.H., IO.I.

H3MEHe- AHTOHOB

HUS HE

TpeOyroTcs
2 | 20.04.2021 [Iporpamma | 20.04.2021, mpotokon Ne 2 | motieHT,

aKkTyaJibHa, K.T.H., [O.I.

M3MEHE- AHTOHOB

HUS HE

TpeOyroTcs
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