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1. Ilesan ocBOEHMSI AN CIMIIJIMHbI

HenssiMu OCBOEHMSI JUCHUIUIMHBI «AHTEHHBIE YCTPOMCTBA B TEICKOMMYHUKALMUIX)»
SBJISIFOTCSI: O3HAKOMJICHUE CIIyIIaTelIe ¢ OCHOBHBIMHU HAIPABJICHUSMH PAa3BUTHS COBPEMEHHOM
AQHTEHHOM TEXHUKHU, MEPCIEKTUBHBIMU TEXHOJOTUSIMH U3TOTOBJICHUS U HKCILTyaTallil aHTEHHBIX
YCTpOWCTB; (OPMHUpPOBAHHUE TPEACTABICHUNH O BO3MOXKHOCTAX NPUMEHEHUsS aHTCHH B
TEJIEKOMMYHUKAIIUIX, OCOOCHHOCTSAX MX AKCIUTYaTaIlHH.

OcHOBHas 3ama4a Kypca — CIIOCOOCTBOBATh CO3JAHUIO Y CTYACHTOB NPEICTABICHUS O
METOJIaX IJIAHUPOBAHUS U MPOBEACHHS dKCIIEPUMEHTa, 00paOOTKH PE3yIbTaTOB, 3HAHUS THIIOB
MOTPEITHOCTEH M MyTeW WX YMEHBIICHMs, HABBIKOB B O0JACTH TUTAHUPOBAHUSI M MOCTAaHOBKHU
HKCIIEPUMEHTA B COOTBETCTBHM C IEJISAMH HCCJIEIOBAHUS, YMEHHUS TPaMOTHO MPOU3BOJUTH
SKCTICPUMEHTATbHBIC UCCIICTOBAHMS.

2. Mecro nucuumiauHbl B cTpykrype OOII 6akanaBpuara

JlucuuIuinHa OTHOCHUTCS K 4YacTH, (OPMHPYEMOHl ydYaCTHHKaMU 00pa3oBaTeIbHbIX
oTHomeHud. TpeOyeT 3HAHWN, TOJYYCHHBIX MPU HW3YYCHUW NUCHHUIUIMH «MaTeMaTudecKui
aHanu3», « OCHOBBI TEOpUU LeNen», « INEKTPUUECTBO U MarHeTu3my», « Teopusi BeposiTHOCTEH U
MaTeMaTuyeckas CTATUCTHKa». 3HAHHUS M HaBBIKM, MOJIyYEHHbIE NMPU U3YYEHUU IUCIMILIUHBL,
MCIIOJIb3YIOTCS IPU M3YYEHUH JPYIHUX creluanbHbIX aucuuiuind u B HUPC.

3. [lnanupyemble  pe3yjbTaTbl  00y4eHMs 10 JUCHUIJIMHE, COOTHECEHHbIE C
IJIAHUPYeMbIMH pe3yjbTaTamu ocBoeHust OIl 6akanaBpuara

[Tporiecc u3yueHus: MUCIUIUTMHEBI HAMIPaBJICH Ha (QOPMHUPOBAHUE CIEIYIONINX dJIEMEHTOB
komrieTeHuii B coorBeTcTBUU ¢ PI'OC BO, OIl BO u npuoOpeTreHus CIenyomux 3HAHHH,
YMEHUM, HABBIKOB U (MJIM) ONBITA IEATETbHOCTH:

®opmupyemas HNuauxarop Ilepeyenn
KOMIIeTeHI U AOCTUKEHU S IUIAHUPYEMBbIX Pe3yJIbTATOB 00yUYeHH sl
(kom u KOMIIETEHIIMHU
¢dopmympoBka) (kox u
¢opmyanposka)

IIpodeccnonanbHbie KOMIIETEHIUH

3HaTh:

—  TPUHIIMITBI (GYHKITMOHUPOBAHUS
K-1 YCTPOWCTB CBY " AHTEHH,
Crniocoben AQHAIMTUYCCKUE W YUCIICHHBIE METOMIBI UX
OCYHIECTBIISITE  cOOp pacuera.
u 06paboTKy | P11 TIK-1.2 Tposomut
MCXOAHBIX  JAHHBIX | qpo oo Ymern:
JUIS PEIICHUA | (001 omasmbTii BEIGOD — paccUMTHIBaTh XapaKTEPUCTUKH 0a30BbIX
MTOCTABJICHHBIX MOJIETTBHBIX AHTCHHBIX HJIEMEHTOB
po(heCCHOHATBHBIX MCTOJOB pCHICHHA (371IeMEHTapHBIX U3ITy4YaTENIeH )

npodeccnoHaTbHBIX

3amay B oOiactu
HH(QOKOMMYHHKaLHi, | Sorat B obnactu ) Bi1ajeTb HaBBIKAMM:
OCYILECTBIATh MH(POKOMMYHHUKALMH. — DBKCIEPUMEHTAIBHOIO ONpeACIICHUS
[OUCK, AaHAIU3 W XapaKTePUCTHUK AHTEHHBIX 3JEMEHTOB:
BBI60p METOI0B UX AuarpaMMbl HaIpaBJICHHOCTH,
pelIeHus kod(dduimenta  ycuieHHUs, JaMana3zoHa

paboynx dYacTOT, MIUPHHBI UATPAMMBI
HAIPaBJIEHHOCTHU MO Pa3IMYHbIM YPOBHSAM




4. O0beM, CTPYKTYpPA U COAEpPKAHUE TUCUUNINMHBI
OO6mmas TpyJ0€MKOCTh UCITUIUTMHBI COCTABIISIET 2  3a4eTHBIX €AWHUI, 72  aKaj.4acoB.
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Conep:xanue pa3ie/ioB IUCHUNIHHBI:

1. AHTeHHBbIE 3JIEMEHTHI 1JIsl COBPEMEHHBIX TeJIEKOMMYHHKANMOHHBIX CHCTEM.

TpeboBaHus, NpeabsABIseMble K aHTEHHBIM YCTPONHCTBAM B COBPEMEHHBIX TEXHOJOTHSIX
6ecripoBosiHOM cBsi3u. Knaccudukanus u ¢puznka paboTel aHTEHHBIX YCTPOUCTB, MPUMEHSIEMBIX
B COBPEMEHHOM TeXHUKE. OCHOBHBIE XapaKTEPUCTUKU aHTCHHBIX 211eMEHTOB. [lInpokononocHsie
U CBEPXUIMPOKOIOJOCHBIE AaHTEHHblE »3JeMeHThl. CnupanbHble aHTEHHbl. @dpakranbHbIe
aHTEHHBI: BUJBI, (PU3UKa pabOThI, XapaKTEPUCTHKH. MHOrouana3oHHble aHTEHHBIE HJIEMEHTBI.
MuKpomnojaockoBele  u3nyuyarenu. M3mydarens  BuBanpau:  Buabl, ¢usuka  paloOThI,
XapaKTEPUCTHUKHU.

2. AHTEHHbBIE CHCTeMBI 115l COBPEMEHHBIX TeJIeKOMMYHHKAIIMOHHBIX CHCTEM.
Tpe6OBaHI/I}I, MNpEaABABIACMBIC K AHTCHHBIM CHCTCMaM B COBPCMCHHBIX TCXHOJIOTHAX
O6ecnipoBoHOM cBsizu. [loHarne anTeHHoil pemérku (AP) MartemaTtnyeckass MOaelb aHTEHHBIX
pEemIETOK HM30TPOIHBIX H3Nyyaresei: ¢u3uka paboThl, THUMBl AHTEHHBIX PEIIETOK U HX
KJIaccu(uKanus, MHOXKHUTEIh KOMOMHUpOBaHHs. [I[pMEHEHNE B pa3IMYHBIX 00JIACTSIX TEXHHUKH.



XapaktepucTuku HanpabiieHHOCTH AP. Pacuér nuarpamm HanpaBieHHOCTH AP. da3upoBaHHbIE
antennble pemetku (DPAP). AxtuBnas @OAP (ADAP). Uudposas DOAP (IIAP).
HNuTtennextyanbHbie anTeHHbIE cucTeMbl (SMART-aHTeHHBI).

3. UHTe/NIeKTya/IbHBIE U A1ANITHBHbIE AHTEHHbIE CHCTEMBI.

KornutuBHbIE OECIIPOBOHBIE CETH CBSI3H: OOIIUI 0030p XapaKTEPUCTHUK, TPEOOBAHUS K
aHTeHHBIM ycTpoiicTBam/cucteMaM. SMART-aHTeHHBI. AJAnTHBHBIE AHTEHHBIE CHCTEMBI:
MPUHLUIIBI, KPUTEPUHU U METO/BI aJanTalui. MeToasl MPOCTPAHCTBEHHOM CENEKIINHA CUTHAIIOB C
MOJJaBJICHUEM [TOMEX. AJITOPUTMBI aJalITUBHOTO TUarpaMMooOpa3oBanus. CBepxpaspelieHue.

4. MopenupoBaHue M pac4éT AHTEHHBIX CHCTEM.

O030p KOMMEpPYECKUX W OTKPBITHIX HMPOTPAMMHBIX MPOIYKTOB U MOAEIHPOBAHHSA U
pacuéra XapakTepUCTHK AHTCHHBIX YCTPOMCTB/CUCTEM. 3HAKOMCTBO C  OTKPBITBIMH
HIPOTPaMMHBIMU ITPOIYKTaMH. 3HAKOMCTBO CO CTYACHYECKOW BepcHeil KOMMEpPYECKOro IaKeTa
CST Microwave Studio. Ilpumepsl MonenupoBaHHs W pacuéTa aHTEHHBIX YCTpPOWCTB
Pa3IMIHOTO Ha3HAYCHUSL.

5. O0pa3oBaTe/ibHbIe TEXHOJOIMH, B TOM YHCJIE TEXHOJOIHHM IJIEKTPOHHOI0 O0OyYeHHUS H
AMCTAHIIMOHHBIE O00pa3oBaTeibHbIE TEXHOJOTHH, HCHOJb3yeMble MNPH OCYIIECTBICHUH
00pa3oBaTeIbHOIO Mpolecca Mo JMCHUIJIMHE

B mporecce 00yueHus mpoBOAATCS JIEKLUH, IPAKTUYECKUE U J1a00OpaTOpHBIC 3aHATHS, B
X0JI€ KOTOPBIX UCIIONB3YIOTCS CAeAYIOUINE TUIIBI 3aHATHI U 00pa3oBaTebHbIE TEXHOJIOTHH.

BBoaHast ieKIUs - OPUECHTUPYET CTYJEHTA B CUCTEME M3YUYEHUs JaHHON AUCLUIUIVHBL
CTyneHTbl 3HAaKOMSATCS C Ha3HAYEHUEM M 3ajjauaMu Kypca, €ro poJibl0 U MECTOM B CHCTEME
y4eOHBIX JUCLUUIUIMH U B CHCTEME MOATOTOBKHU B LiesoM. /laeTcst KpaTkuii 0630p Kypca, HCTOPHS
pa3BUTHUS HAyKM M TPAKTUKH, JOCTHKEHUS B 3TOM cdepe, MMEHa HW3BECTHBIX YUYCHBIX,
H3JIararoTCsa IMCPCICKTUBHBIC HAIPABJICHUA HCCHGHOBaHHﬁ. Ha »toit JICKOMM BBICKA3bIBAKOTCA
METOJUYECKHE U OpraHu3allOHHbIE OCOOCHHOCTH PAa0OTHI B paMKaxX JAaHHOW TUCIUIUIMHBI, a
TaK)Ke J1aeTCs aHAIIU3 PEKOMEHIYEeMOU y4eOHO-METOIUYECKON TUTEPATYPHI.

AxageMuyveckasi JeKIus (MU JEKIK 00IIero Kypca) — MoCieI0BaTeIbHOE U3JI0KEHUE
Matcpuaia, OCYHICCTBIIACMOC NpEeUMYyIICCTBCHHO B BU/C MOHOJIOra npenoaaBaTeiis.
TpeOoBaHusi K aKaaeMHUYECKOW JICKIIMH: COBPEMEHHBIM HAy4HBIH YPOBCHb W HACBHIIICHHAS
UH(POPMATUBHOCTh, YOEOUTENIbHA AapryMEHTalus, JOCTYIHAs M TIOHSATHAas pedb, 4YeTKas
CTPYKTypa W JIOTMKa, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTeNlbCTB, OOOCHOBAHU,
(axToB.

IIpakTHyeckoe 3aHATHE — 3aHATHE, ITOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HABBIKOB U 3aKPCTIVICHUIO IMMOJTYYCHHBIX Ha JICKIIUU 3HAHUH.

JlabopaTopHoe 3aHsiTHe —3TO NPOBEICHHE CTYJIEHTAMH [0 3aJaHHUIO MPENOoJaBaTels
OTIBITOB C UCIIOJIB30BaHUEM MPUOOPOB, HHCTPYMEHTOB M JPYTUX TEXHUUECKUX MPUCTIOCOOJICHHH,
TO €CTh O3TO HU3YYCHHME KaKHUX-JIMOO SBJICHHH C MOMOIIBI0 CHEHHATBLHOTO 000PYIOBAHMUS.
JlaGopaTopHbIe 3aHATHUS, SBISACH OJHON (OPM YUEOHBIX 3aHATUH, TAIOT BO3MOXKHOCTD HATJISITHO
chopMUpoBaTh MpeJCcTaBiIeHHEe 00 M3ydyaeMbIX SIBJICHHUSIX M IPOIEccax, MOMOTaloT OBIAJETh
TEXHUKOW IKCIIEPUMEHTA, a TAK)KE PelllaTh MPAKTHUECKUE 3aJ]a4H MyTeM IMOCTAaHOBKH OIIbITA.

KoncyabTauuum — BuJ y4eOHBIX 3aHITHH, SBISIOMIMICS OAHOM W3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyAeHTOB. Ha KOHCydbTamusX MO Mpockde CTyIEHTOB
paccmarpuBaloTcs HauOosiee CIOKHBIE MOMEHTBHI MPU OCBOCHMM Marepualla TUCIUILIUHBI,
npenoaaBarcyib OTBEYACT Ha BOIPOCHI CTYACHTOB, KOTOPBLIC BO3HUKAKOT Yy HHUX B IMPOLECCE
CaMOCTOSITEIIBHOU PaOOTHI.

B npornecce o0yueHust UCMONB3YIOTCS CAEAYIONIME TEXHOIOTHH 3JIEKTPOHHOTO 00y4YEeHHUS
U JUCTAaHIIUMOHHBIC O6p&30BaTCHLHBI€ TEXHOJIOTHH:

DJIeKTPOHHBIH Yy4eOHbIH KYpC «AHTEHHbIE YCTPOCTBA B TEJEKOMMYHUKALUAX» B
LMS Dnexrponnsiii yausepcuter Moodle SApI'Y, B koTopom:



- TpEACTaBICHBI 3aJaHUs JJIS CAMOCTOATENBHOW pPabOThI OOyYaromuXcs IO TeMam
JUCHUITIINHBI,

- OCYWIECTBISICTCS ~ NPOBEACHUE OTACTBHBIX  MEPONPHUATHHA  TEKYHIero  KOHTPOJIS
yCIEBAaEMOCTH CTYICHTOB;

- TIPeACTaBJICHBI TEKCTHI JICKIUHU 110 OTACITHHBIM TeMaM JTUCIUILTHHEI;

- MMPCACTABJICHBI ITpaBUJia MPOXOKIACHUA HpOMG)KyTO‘IHOfI aTTeCTalluu 110 AUCLHHUIIIINHC,

- TIpEACTaBICH CHHCOK Yy4eOHOW JHMTEeparyphl, PEKOMEHIyeMOH UIsi OCBOCHUS
JUCHUITIINHBI,

- mpexacraBieHa WHpopMmanus o (GopMe W BpEeMEHH IPOBEICHHS KOHCYJIBTAIUH T10
JAUCHUIINIMHE B PCKHUME OHHaﬁH;

- mocpeAcTBOM ¢opyMa  OCYIIECTBISETCS CHHXPOHHOe W (WJIM) aCHHXPOHHOE
BSaHMOI[eﬁCTBHG MCKOY O6y‘IaIOH_II/IMI/IC$I U TIpenoaaBaTrCicM B paMKaxX H3Y4YCHUA
JVICIIATUTHHBL.

6. Ilepeyenb JMIEH3MOHHOr0 M (WJH) CBOOOAHO PACHPOCTPAHSAEMOr0 NPOrPAMMHOIO
o0ecrneyeHusi, HCMOJb3yeMOro TMPH OCYIIECTBJICHUH O00pPa30BATEJbHOr0 Mpomecca o
AUCHUTLIUHE

B mpomecce ocymiectBieHuss 00pa3oBaTENBHOTO — Mporecca MO  JUCHUTUIINHE
UCIOJIB3YIOTCS:

it (popMHUpOBaHUS MATEPUANIOB IS TEKYIIETO KOHTPOJS YCIEBAEMOCTH U TPOBEACHHS
IPOMEXKYTOUHOI aTTecTauu, st POpMUPOBAHUS METOAMUYECKUX MAaTEpUAJIOB MO IUCHUILIIMHE:

- mporpammsl Microsoft Office;

- Adobe Acrobat Reader.

7. IllepeyeHb COBpeMEHHBIX NPOPEeCcCHOHANBHBIX 0a3 JaHHBIX W HWHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YeMbIX IPH OCYIECTBJICHHH 00pa30BaTeIbHOIO Mpolecca 1o
JMCHUIIMHE (MPUA He0OXO0UMOCTH)

B mpomecce ocymiectBieHus — 00pa3oBaTENBHOrO — Ipolecca IO JUCHUILUIMHE
UCIOJIB3YIOTCS:

ABToMarusupoBaHHas ~ OubianoreuHo-uHpopmannonnas cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOM M  JONOJHHMTEJILHOW Yy4YeOHOW  JMTepPaTypbl, pPecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTH «UWHTepHeT» (MpH HEOOXOAMMOCTH),
PeKOMeHAyeMbIX /1Jisl OCBOCHHS IMCIHIJIMHbI

a) OCHOBHAs JIUTEpaTypa:
1. AHTeHHO-(pUIEpHBIE YCTPOMCTBA U PACIPOCTPAHEHUE PAIMOBOJIH: YUYEOHUK JUIsl BY30B. /
I'. A. Epoxun, O. B. Yepnos, H. JI. Ko3sipes, B. I'. KouepxxeBckuii; nmoa pex. I'. A.
Epoxuna; M-Bo cBsi3u PO - 3-e uzn. - M.: I'opsiwast munus - Tenexom, 2007. - 491 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1059825&cat_cd=YARSU
2. ApremoBa T. K. Antennsl: y4e0. mocobue i By3oB. / T. K. Apremosa, H. 1. ®omuues;
Spocn. roc. yu-t uMm. I1. I'. lemunosa, Hayu.-meTon. coBer yH-Ta - [2-€ WU31., UCIIP. U
not.]. - AApocnasne: Apl'Y, 2010. - 107 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100701.pdf
3. Hedenos E. U. VYcrpoiictBo CBY u anteHHsl: yueb. mocobue mius By3oB. / E. .
Hedenos; T'oc. oOpazoBaTenbHOE yupexacHHE Bbicuiero mpod. obOpazoBanus Mock.
TEXH. YH-T CBsI3U U uH(popMaTukH - M.: Akagemus, 2009. - 376 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=606764&cat cd=YARSU
0) 1OMOJIHUTEIbHAS JIUTepaTypa:



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1059825&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/edocs/iuni/20100701.pdf
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=606764&cat_cd=YARSU

1. MapxkoB I'. T. AHtennsl: yueOHuK i By3oB. / I'. T. Mapkos, JI. M. Ca3onoB; M-Bo
BhICIIL. U cpef. crer. obpa3oBanuss CCCP - 2-e uzn., nepepad. u gom. - M.: DHeprus,
1975. - 528 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=692921&cat cd=YARSU

2. JlaBpoB A.C., PesnuxoB I'.b. AnTeHHO-puAEpHBIC YCTpOMCTBa: ydeO. mocoOue s
By30B, M., CoBerckoe paauo, 1974, 367¢
http://lib.uniyar.ac.ru/opac/bk _cat_card.php?rec_id=742436&cat cd=YARSU

3. Kouepxesckuii I'. H., AHTeHHO-(buAEpHBIE YCTpOIicTBa | yueOHUK i By30B, M., Paano
1 CcBsI3b, 1989, 350c¢
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=786228&cat cd=YARSU

4. Apremona T. K. AuTenssl: yue0. mocodue s By30B. / T. K. Apremona, H. 1. ®omuues;
Hayu.-meron. coser yu-T1a ; Spoci. roc. yH-T um. II. I'. Jlemunosa - fApocnasis: Spl'Y,
2007.- 126 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20070702.pdf

9. MaTepunajbHO-TeXHH4YecKasi 0a3a, HeoOXxoauMasi /151 OCYLeCTBJICHUA 00pa30BaTEJIbLHOIO
npouecca no JUCHUIINHE

MartepuanpHo-TeXHUUYECKass 0a3a, HeoOXoquMas sl OCYIIECTBIECHUSI 00pa30BaTEIHLHOTO
mpolecca 1o AUCUUIIIMHE BKJIIOYAeT B CBOM COCTAB ClielUaIbHbIe TOMEILECHUS:

—yuyeOHblE ayJUTOpPUU I MPOBENCHHUS 3aHATHM JIEKIIMOHHOTO THUIA U MPaKTUYECKUX
3aHATUHN (CEeMUHAPOB);

—y4eOHbIe ayAUTOPUH JUIsl TPOBEACHUS JTaOOPATOPHBIX pabdoT;

—yueOHbIE ayAUTOPHH ISl IPOBEICHUS TPYMIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIH,

— y4eOHble ayIWTOPUU JJs TPOBEACHUS TEKYIIEr0 KOHTPOJISI U TMPOMEXKYTOUHOU
aTTeCTalllu;

—TOMEILEHHS IS CAMOCTOATENbHOM paboThl;

—TOMEILEHHs A1l XpaHeHUS U MPO(PUIAKTHYECKOTO 00CTYKUBAHUS TEXHUUYECKHX CPEICTB
oOy4eHwUs.

CrenanbpHble TOMEIIEHHUST YKOMIUICKTOBAHBI CPEJACTBAMU OOYYECHHMS, CITY>KAIIUMHU JJIs
npeAcTaBieHus y4deOHoW wuH(opManuu Oonbmio ayautopuu. s mpoBeneHHs 3aHATHN
JIEKIIMOHHOTO THIIA MpeJlararoTcs HaOOphl JAEMOHCTPALIMOHHOTO 000pyNOBaHHMA U y4eOHO-
HaArJSiHBIX MOCOOWH, XpaHsIihecs Ha DSJIEKTPOHHBIX HOCHUTENSX U oOecreuuBaroline
TEMaTU4YeCKHEe WILTIOCTPAIMH, COOTBETCTBYIOIINE PaOOYUM MPOrpaMMaM JUCLIUTUINH.

[TomerneHus 1151 CAaMOCTOSATEIBLHOM pabOThI 00YUYAIONTUXCSl OCHAIIIEHBI KOMITBIOTEPHON
TEXHUKOH ¢ BO3MOXHOCTBIO MOJAKIIIOUEHU K ceTH «MIHTepHeT» U 00ecreueHueM JOCTyIa B
3EKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aliu.

Yucno mocagoyHbIX MECT B JICKIIMOHHOM ayIuTOpuu OoJjblle OO0 paBHO CHHUCOYHOMY
COCTaBy IIOTOKa, a B ayIUTOPUM JI1 MPAKTUYECKUX 3aHATUN (CEMHUHAPOB) — CHHUCOYHOMY
COCTaBY TPYIIbI 00yUYaIOMIMXCS.IPyIa 00yJaroIMXCsl JSIUTCS Ha JABE MOATPYIIIIE).

Y4yeOHO-MEeTOINYECKOE obOecrieyeHue, HEo0X0oauMoe IUIA OCYIIECTBIICHUS
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUILUINHE BKIIIOYAET B CBOW COCTAaB:

ABTOpBI:

JouenT kadenps ”HPOKOMMYHHUKAIMNA U paarnopu3uku, K.¢.-M.H., A.C. I'Bo3mapés
(noonucv)

Cr. mpern. xadenpsl ”HHGOKOMMYHHUKAIMA U PaTHOPU3UKH, H.N. ®omuuén

(noonucy)


http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=692921&cat_cd=YARSU
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=742436&cat_cd=YARSU
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=786228&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/edocs/iuni/20070702.pdf

IMpuaoxenne Nel k padoyeit nporpamMMme JUCIUATIIAHbBI
«AHTeHHBbIE YCTPOHCTBA B TEJIEKOMMYHHKANMAX)

@DoH/I OLIEHOYHBIX CPEICTB
JJIS1 MPOBe/IeHNUS] TEKYIIel M MPOMEeKYTOYHOM aTTeCTALMU CTYIeHTOB
Mo JUCIHUILJINHE

1. TunoBble KOHTPOJILHBbIE 32IaHUS] UJIH HHbIE MATEPHAJIbI,
Heo0X0AUMbIe J1JISl OLeHKH 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONbITA 1eATeJIbHOCTH,
XapaKTepu3yILHX 3Tanbl (popMHPOBAHUA KOMIIETEH LU

1.1 KoHTpoOJIbHBIE 32 JaHUA M MHbIE MATEPHUAJIbI,
HCNOJb3yeMble B MIpoLecce TeKyllel aTrecTanun

3amaHust ISl CAaMOCTOSITEJILHOM PadoThl

3ananus mo reme Ne 1 «AHTEHHBIE 2JIEMEHTHI 111 COBPEMEHHBIX TEJIEKOMMYHUKAIMOHHBIX
cucrtem» — JlomamHee 3aganue Nel

l. Ammutyaa nepeMeHHOro toka yactoTel 100 MI'm B 3jeMEHTapHOM 3JIEKTPUYECKOM
aunone JuuHBL 1 cm  paBHa 1 MA. Ompenenute BENMYMHBI  HANPsHKEHHOCTEH
3JIEKTPUYECKOM M MAarHUTHOW COCTABJISIIOLIEH AJIEKTPOMATHUTHOTO IOJIA JUIIONS HA
paccTosiHUU | KM OT IWIOJS B HAIIPaBICHUU MaKCUMAJIbHOTO U3JTyUYEHUSI.

2. DJEeMEHTAapHBIA SJIEKTPUUYECKUN H3JIydareslb JUIMHBI | cM ¢ aMIuMTynod Toka 1 MA
CO3/1aéT HA PACCTOSHMM 1 KM MarHuTHoe mojie Hampsokéanoctd 107 A/m. Onpenenure
pabouyro UTMHY BOJIHEI.

3. OmnpenenuTe MOIIHOCTb M3ITyYEHHs 3JEMEHTApHOrO 3JeKTpudeckoro aumoins ¢ //4=0,1,
CO3JAIOLIEr0 B BO3JAyXe Ha pacctosHuM 10 KM B HampaBlIEHHMH MAaKCUMAaJIbHOIO
U3JTYYCHUs HANPsHKEHHOCTD 3JeKTpudeckoro nos 10 MmB/m.

4. Omnpenenute MOIIHOCTh W3JIYYEHHUS I DIIEKTPUYECKOrO JUIIONS JUIMHBI S CM ¢
IIEPEMEHHBIM TOKOM 1 A mpu JJIMHE BOJIHBI 3 M.

5. JluaMeTp 3JE€MEHTapHOr0 PaMOYHOrO M3aydaress 1 cM, aMIUIUTyJla IEPEMEHHOTO TOKa
Ha uvactote 100 MI'm cocraBnser 1 MA. Omnpenenute BEIUYMHBI HANpPsHKEHHOCTEH
3JIEKTPUYECKOTO M MAarHUTHOIO TIOJIEd paMKM B HANpPAaBICHUH MaKCHMAJIBHOIO
n3nyudeHus. CpaBHMTE HMX C BeIWYMHAMM HanpspkéHHocted OMII, cosnaBaemoro
3JIEMEHTAPHBIM 3JEKTPUUECKUM JUITOJIEM.

6. CpaBHHUTE 3HAUYCHHE COINPOTHUBICHHUS M3Iy4YCHUS] PAMOYHOW AHTEHHBI, HMMEIOLIEH

AMaMeTp d ¥ aMIUIMTYQy TEPEMEHHOro Toka [ Ha 9acTtoTe f, ¢ CONPOTHBIEHHEM
N3ITYYCHUS JICMCHTAPHOI'O DJICKTPUYCCKOI'0 U3J1ydaTCIIA.
7. CpaBHHTE CONPOTHBJICHUE W3IIYYCHHUS OJJIEMEHTApPHOW IIEIW JUIMHBI [, TIUTaeMoOun

MepEMEHHBIM HamnpspkeHneM ammmutTyasl U Ha wactote f , € CONPOTHBICHHEM
N3ITYYCHUS JICMCHTAPHOI'O SJICKTPUYCCKOI'0 U3J1ydaTCIIA.

8. CUMMeETpUYHBIM BHOpaTOp HJIWHBI 2/ WMEET CHHYCOMJAIBbHOE pachpeeicHue
aMIUIMTYIbl TIEPEMEHHOrO0 TOKa 4acToTel f mo gmuHe: [(z)=I,sin(k(/—-|z])).

Omnpenenute HANPSHKEHHOCTH AIIEKTPUYECKOTO W MAarHUTHOTO TOJIEH, CO3/1aBaeMbIX
BUOPATOPOM B ITPOU3BOJIBHOM TOYKE B JAIBHEH 30HE.

9. Ompenenute quarpaMMy HalpaBICHHOCTH CUMMETPUYHOTO BHOpaTopa W3 3agauu 8 mpu
JUTMHE BUOpaTopa, paBHOM a) TIOJIOBHMHE, 0) OHOM, B) ABYM JJIMHAM BOJIHBI.



10.

11.

12.

Onpenenure mupury JIH numons I'epma u pamku ¢ Tokom: a) mo yposHwo 0,5; 0) mo
MIEPBBIM HYJISIM.

Onpenenure mumpuny JIH nuHelHOW NTPOBOJOYHOM AaHTEHHBI C  PaBHOMEPHBIM
pacrpenielieHueM aMIUTMTYIbl TOKa IO JUTHHE: a) 110 ypoBHIO 0,5; 0) 10 mepBbIM HYJISAM.
Onpenenure mupuHy JIH cuMMeTpudHOro moJyBOJIHOBOTO BHOpaTopa: a) 1o YpPOBHIO
0,5; 6) Mo MEePBBIM HYJISAM.

3aganus no teme Ne 2 «AHTEHHBIE CUCTEMBI JUIsl COBPEMEHHBIX TEJIEKOMMYHHUKAIIMOHHBIX
cuctem» — /lomamnee 3aganue Ne2

1.

Ha mnone wuznydeHus >JIE€MEHTApHOTO AJIEKTPUYECKOro wuznydarens jiauHor 0,1 m
HAKJIa/IbIBA€TCsl YCJIOBHME: Ha DPACCTOSIHUAX, MpeBbIaromux 10 M, OHO JOKHO OBbITh
6e3omacHbIM JUIs yenoBeka. Ilpu paborte Ha wactote 100 MI't mpeaenbHO JOMYCTHMBIHA
YPOBEHb HAMPSDKEHHOCTU AJIEKTPUYECKOTO mojs coctaBisier 3 B/m. Omnpenenwute
npezensl u3MeHeHus: noasogumont momHoctu. KITJ[ anTeHHO-pHUIepHOro ycrpoiicTa
70 %. PaccMOTpeTh HapaBJIeHNE MAKCUMAIIBHOTO U3JIy4YEHUSI.

UyBCTBUTENBHOCTh NPUEMHOTO ycTpoiictBa -140 nb/B, nunHamuueckuii nuamna3oH
120 nb. AMmIMTY1a TOKa B 3JIEMEHTAPHOM 3JIEKTPUYECKOM M3iIydarene aauHbl 10 cM Ha
yactote 100 MI'n cocraBiiser 1 MKA. OnpeaenuTe rpaHuibl AOIYCTUMBIX ITEPEMEILIEHUIN
NPUEMHHUKA, PErUCTPUPYIOLIErO CUTHAN TAKOTO M3iydarensd. PaccMoTpeTs HampaBieHue
MaKCUMAaJIbHOTO U3Ty4YEHHUS.

DJIEeMEHTapHBINA AJIEKTPUYECKUI W3JIydaTeslb JJIMHBI 5 CM C MEPEMEHHBIM TOKOM 1 MA
pabotaer Ha uyactore 450 MI'm. IlpexenbHO momycTHMas A YEJNOBEKA IIOTHOCTh
MOTOKA MOIIHOCTH B 3TOM jauana3one coctasisier 10 MkB1/cMm2. Onpenenvre, HA KaKOM
paccTosSTHUM B JaJIbHEM 30HE MO HANPABJICHUI0 MAaKCUMAJIbHOTO H3JIYYEHHUS MOXKET
HAaXOJIUTHCS YETIOBEK OT TAKOTO MU3JIydaTelIs.

Onpenenute rpaHUIbl JadbHEH U OMWKHEH 30H IS CIIEAYIOIIUX aHTCHH: a) JTHHEHHON
aHTeHHBI JuTMHOU 1 M, pabotaromieii Ha dactoTe 450 MI'1r; 6) JI€KTPUUECKOTO AUMONS
mmaoi 0,1 M, paboraromero Ha yacrote 100 MI'1; B) 3epkanbHON mapaboinmuecKoit
AHTEHHBI C TUaMETPOM 3€pKajia, PaBHBIM JJIMHE BOJIHBI, HA yacTote 5 ['T1; 1) pynmopHoi
aHTeHHBI ¢ packpbiBoM 0,1x0,1 M 1715 AIUHBI BOJIHBI 5 CM.

Onpenenurte Auana3oH JUHEHHBIX pa3MepOB aHTEHH, Il KOTOpbIX Ha yacTtoTe 900 MI'g
JAbHss 30Ha HAYMHAETCS C PACCTOSIHUS 5 M.

DJIEMEHTApPHBIN  AJCKTPUYCCKUN  HM3Iydareidb JUIMHBI [, WMEIONIUH  aMIUIUTYAY

HepeMEHHOro Toka [/ Ha 4YacToTe f, pacIoJIOKEH BEPTHKAJIBHO Ha BHICOTE /1 Haj
UJ€aIbHO TMPOBOJMSIICH TMOACTUJIAIONIEH TMOBEPXHOCThIO. Ompenenure BeTUYUHbI
HaIPSHKEHHOCTEN 3JIEKTPUYECKOI0 U MAarHUTHOT'O IIOJIEH U3JIy4aTelis B JAJIbHEH 30HE.

3ananus no teme Ne 3 «AjnantuBHbIE aHTEHHBIE CUCTEMBDY — 3aJaHuA AJsl (PPOHTAIBLHOTO
ompoca:
OnTtumanbHas 00pabOTKa CUTHATIOB B @aHTEHHBIX PEHIETKAX Y3KOMOJIOCHBIX CHCTEM:

1.

2.

1.1.

1.2.
1.3.
1.4.
1.5.
1.6.

OO61ure XxapakTepUCTUKU ONTUMAIbHBIX KPUTEPHEB OOpaOOTKH CHUTHAJIOB B aHTEHHBIX
pelméTKax.

Kpurepuii cpenneit KBaapaTHaecKo OMTMOKH.

Kputepuii oTHOIIEHUS CUTHAJ/IITYM.

Kpurepuii MakcumMyma mpaBiomnoao0usl.

Kpurepuii MuUHNUMyMa Jucnepcuu nryma.

B3anmMoCBA3b ONTUMAaIBHBIX PELICHHIA.

AI[aHTI/IBHBIe AJITOPUTMBIL:

2.1.
2.2.
2.3.
24.

OO0111e xapaKTepUCTUKH aJJallTUBHBIX aJITOPUTMOB.

I'panueHTHBIE ANTOPUTMBL.

ATanTUBHBIN TTpoIieccop Xayaiica-Anmensoayma.

Henocpencrsennoe oOpatieHre BBIOOPOYHON KOBApHAIIMOHHON MaTPHIIBI.
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2.5. PexyppeHTHBIE METOIbI 0OPaOOTKH CUTHAJIOB B @aHTEHHBIX PEIIETKAX.
2.6. KackanHble mpeanponeccopsl.

2.7. AATOpUTMBI CITy4allHOTO MOKCKA.

2.8. CpaBHEHUE XapaKTEPUCTUK aJalITUBHBIX aJITOPUTMOB.

1.2 Cniucoxk BONpPOCOB U (MJIM) 32JaHUH ISl IPOBEACHUSA IPOMEKYTOUYHOM aTTecTAllun
Cnucok BONPOCOB K 3a4€Ty:

Knaccudukamnms aHTEHHBIX yCTPOKCTB.

XapaKTepUCTUKU aHTEHHBIX CUCTEM.

3. KomnuueapHble U amnepTypHble aHTE€HHbL. OCOOEHHOCTH U (U3WYECKUE TNPUHIUIIBI
(YHKIMOHUPOBAHUS.

4. Tlomsatue @Qpakrtana. @DpaxkTanbHble aHTEHHBIE CTPYKTYypbl. WX XapakTepuCTHKH.
[TepcnieKTHBBI HCTIOIB30BAHMUS.

5. OcHoBHBIE (paKTOPHI, BAUSAIONIME HA JUArpaMMOOOpa3oBaHue. 3a1aua onpeneaeHus Mo
B OJIMDKHEH 30HE aHTEHHBI.

6. Tumbl aHTEHHBIX pemIeTOK ©W uX Kiaccupukamus. OOJacTH TPUMEHEHUS U
npenbsBiseMble TpeOoBaHMs. TeXHUUECKHUE XapaKTePUCTUKH.

7. ®da3upoBaHHBIE aHTEHHbIE pemeTku. Tunbl wu3nydareneil. Pacu€r auarpammbl
HaIpaBJIECHHOCTH.

8. AHTEHHBI JIEKTHOHHOTO CKaHHpoBaHuA. KoMMmyTannonHoe ckaHupoBanue. CKayku Jyda
KOMMYTAalMOHHOM PEILLIETKH.

9. YuccieHHble METOIbl UcCIeqoBaHUs XapakTepucTuk PAP. Marematuyeckas MoJeb
®AP. O630p nporpaMMHOT0 00ECTIeYeHUsI U €r0 BO3MOXKHOCTEH.

10. MeToasl MpPOCTPAHCTBEHHOW CEJIEKIMM CUTHAJIOB C ToAaBieHHEM TmoMex. [lpumep
pacuéra c obecrieueHueM TpeOyeMbIX 3alTUTHBIX COOTHOIICHUHN.

11. AnropuT™Bl IuarpaMmooOpa3oBaHus. AanTHBHOE AuarpaMMmooOpaszoBaHue. Kpurepuun
ONTUMU3ALIH.

12. ITpuHnmme! nocTpoeHus n 06padorka curHasioB B MIMO cucremax.

13. AnroputMmsl cBepxpaspeieHus. [IpocTpaHcTBEHHO-BPEMEHHOE KOJUPOBAHUE.

14. Ionsipu3anusi ¥ IPUHLMIBI MOJSIPU3ALUOHHOTO Pa3ICICHUS.

15. AHTeHHBI ¢ 00pabOTKON CUTHAJIOB.

16. 'nOpunHbie aHTEHHBI. MHOTOTy4eBbIe aHTEHHBIC PEIIETKH.

N —

I'Ipanma BBICTABJICHUA OLICHKH HA 3K3aMcCHE.

N3yueHnne MUCHMIUIMHBI 3aKaHYMBACTCS dK3aMEHOM. Bo Bpemsi MOATOTOBKH K AK3aMEHY
HpeayCMOTPEHA I'PYIIIOBAs KOHCYIbTAIUs.
DK3aMEHAIIMOHHBIA OUJIET COCTOUT U3 OJTHOTO TEOPETHUYECKOTO BOIIPOCA U OJHOM 3a/1auu
M0 MaTepuagam Kypca.
1. Teopernyeckuii BOMpOC B IK3aMEHAITMOHHOM OMJIeTe OlleHUBaeTCs B 3 Oasa:
— 3 Ganna, ecau Bompoc packpeIT Oosiee yem Ha 90% ot Tpebyemoro oobéma. [Ipu
3TOM CTYJIEHT JEMOHCTPUPYET TIIyOOKO€ M TIOJIHOE BIIAJICHHE COJEpKAHUEM
Marepuajga W TIOHATUHHBIM aIlmapaTtoM SJEKTPOAMHAMUKH; OCYIIECCTBIISCT
MEXKIIPEAMETHBIE CBSI3M; YMEET CBA3BIBaTh TEOPHUIO C IPAKTUKOM. Haet
pPa3BEpHYTHIEC, TMOJHBIE M YETKHE OTBETHI HA BOMPOC OWIIeTa W JOTIOJHUTEIHHBIC
BONIPOCHI, COOJIFOIa€T JIOTHYECKYIO TIOCIENIOBATEIIBHOCTh MPU  H3JIOKCHHUH
Marepuana. [ paMOTHO UCTIOJIB3yEeT TEPMUHOJIOTHIO YJIEKTPOTMHAMUKH.
— 2 Oaa, ecnu Bompoc packpbIT Ooniee ueM Ha 70%, HO MeHee, yeM Ha 90% oT
Tpebyemoro o6wéma. [Ipu 3TOM OTBET B 1I€JIOM COOTBETCTBYIOT YKa3aHHBIM BBIIIIE

9



KPUTEPUSM, HO  OTJIMYACTCS  MEHBIICH  OOCTOATENBHOCTBIO,  TITyOWHOM,
00OCHOBAHHOCTBIO M TOJHOTOH. B 0TBeTe MMEIOT MECTO OTJeNIbHBIE HETOYHOCTH
(HecyIecTBeHHbIC OIMMOKHM), KOTOPBIE HCIPABISIOTCS CAMHM CTYJIEHTOM TIOCIIe
JOTIOJTHUTEIBHBIX U (W) YTOYHSIOIIUX BOIPOCOB 3K3aMEHATOpa.

— 1 Gann, ecnu Bompoc packpelT Oonee yeM Ha 50%, HO menee yeMm Ha 70% OT
Tpebyemoro o0béma. [Ipu 3TOM CTYIOEHT NIEMOHCTPUPYET yMEHHUE BBIJICIUTh
CYIIECTBEHHBIE M HECYNICCTBEHHBIC TIPU3HAKA W YCTAaHOBUTH IMPHYUHHO-
CliefiIcTBEHHbIE  CBsi3u. OTBeTHl M3/Iaraercsi B  TEPMUHAX  TEXHUYECKOM
AJIEKTPOJMHAMUKH, HO JOMYCKAIOTCS ONIMOKA B OINPEACICHUUW H PACKPBITHH
HEKOTOPBIX OCHOBHBIX MOHATHH, (OPMYJIHMPOBKE IMOJIOKEHUH, KOTOPHIE CTYICHT
3aTPYAHSETCS UCTIPAaBUTh CaMOCTOATENBHO. [Ip aprymMeHTanum oTBeTa CTyACHT He
00OCHOBBIBACT CBOM CYXICHHMA. Ha 4yacTh JOMONHUTENBHBIX BOMPOCOB CTYJCHT
3aTpyAHSETCS 1aTh OTBET WJIH AaeT HEBEPHBIE OTBETHI.

HTorosas olieHKa BBICYUUTHIBAETCS HCXOSl U3 CyMMapHOro Oania
B pesynbTare, 171 OTy4eHUS OLIEHKHU «3a4TEHO» HEOOXOAUMO, YTOOBI CyMMapHBIN 0ast
ObLT HE HUXKE 4.
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IMpuioxenne Ne2 k padoveil mporpaMMme JUCIHUATIIAHbBI
«AHTeHHBbIE YCTPOHCTBA B TEJIEKOMMYHHKANMAX)

MeTonnquKne YKazaHudA QJI CTYACHTOB 110 OCBOCHHIO TUCIHTUIIJIUHBI

OcHoBHOWt  (opMO#l  3aHATHH TO JWCHUIUIMHE «AHTEHHbIE YCTpoOiicTBA B
TeJeKOMMYHHUKAIUAX) SBJISIOTCSA IPAKTUUECKUE 3aHATHUS.

Ha mnpakTuueckux 3aHATHUAX U3Jaraercs HEOOXOOUMBIH MUHUMYM TEOPETHUYECKUX
CBEICHMM, CTaBSTCS BOIPOCHI, Ha KOTOpbIE HAJ0 HAWTH OTBET CaMOCTOSITENbHO, JAIOTCS
PEKOMEHAALNHU 110 TOOOPY JIUTEPATYPHI, AAOTCA OTCHUIKM K HOpMAaTUBHOM Oa3e. TeopeTnueckuii
MaTepHal MpeCcTaBiseT cO00M KOMIMIISAIHMIO U3 OTPOMHOTO KOJIMYECTBa HCTOUHUKOB, TIOITOMY
MaTepHall, 3aKOHCIIEKTUPOBAaHHBIN Ha JEKIMIX, HEOOXOIMMO JIoMa elle pa3 MpopadaTelBaTh U
JIOTIONTHATH UHPOpPMaLUel, TOTy4eHHOW 13 yueOHOM U HaydHOH juTeparypbl. OTpabaThIBatOTCs
NIOJIyYEHHbIE 3HAHMs, pa30MparoTCsl NPAaKTUYECKUE CUTYalluu, MPUOOpETaroTCsl NMPaKTUYeCKHUe
3HaHUS 10 paboTe ¢ peanbHbIM 000pyIOBAaHUEM.

Jlis yCIIEIIHOT0 OCBOEHMS JUCLHUIUIMHBI 00S3aTE€IbHO BBINOJIHEHHE BCEX JIOMAalHUX
3aJaHuii, OHHU ABIAIOTCS (OPMOW TEKylIed aTTecTaluu. B xadecrBe 3amaHmii Ui
CaMOCTOSITENIbHOW Pa0OThl Jl0OMa MpeanararoTcsl 3ajlaHusl, aHAJOTMYHbIE pPa300paHHBIM Ha
NPaKTUYECKUX 3aHATHAX MM HEMHOTo Oojiee CIOXHBIC, KOTOpBIE SBIAIOTCA PE3YIbTaTOM
00BbEIMHEHNUS HECKOJbKUX 0a30BbIX 3ajaHuil. HekoTopble 3amaHusi OTHOCATCA K KaTeropuu
3alaHuil TMOBBIIIEHHOW CJOXHOCTH, OHM IOAPa3yMEBalOT IPUMEHEHUE BBIUMCIUTEIbHON
TEXHUKH C MaTeMaTHYeCKMMU TakeTamu, Hampumep, Matematica, MathCad, MATLAB, R,
Stetistica mnnM ux OecraTHBIX, CBOOOJHO PAacCHpOCTpPaHIEMBIX aHAJIOroB, Hampumep, Octave,
SciLAB, FreeMat u apyrux wiM OHJIAWH-BBIYUCICHHH (TOJIB3yHTECh JTHOOBIM ya00HBIM Bam
cnocobom). Ilo OKOHUAHMHM TPAKTUYECKOTO Kypca MPOBOIUTCS KOHTpOJbHas paboTa,
BKJIIOYAOLIAsl B ce0sl 3aJlaHMsl, MHTErPUPYIOLIME MHOXKECTBO MEJIKHX OCBOCHHBIX 3a7ad B OJMH
Pac4YETHBIN MPOEKT.
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