MMHOBPHAYKH POCCHUHA
Apocaasckuii rocyagapcerseHHblil yausepeurer uMm. ILI. lemunosa

Kadenpa narennextyanbHbIX HHPOPMALMOHHBIX PaAHOPU3NIECKUX CUCTEM

YTBEPXAIKO
Hexan pusnueckoro daxynprera

H.C. Oruges

«23» wmasg 2023 r.

PaGouyas nporpamMma JHCHHIJIHHBI
«AHTEeHHbIE YCTPOICTBA B TeJIeKOMMYHUKAUAX)

Hanpasnenne noarotoBku
11.03.02 MrpOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU U CUCTEMBI CBSI3U

Hampasnennocts (mpoduins)
CeTH CBS3HU U CUCTEMBI KOMMYTaluu

dopma 00yueHus

3aouHas
[Iporpamma paccmotpena [Iporpamma ogo6pena HMK
Ha 3acenannuu Kadeapol buszndeckoro QaxynabTeTa
oT «17» anpens 2023 roga, mporokost Ne 8 npotokoi Ne 5 ot «25» anpenst 2023 rona.

Spocnasnp



1. Ilesan ocBOEHMSI AN CIMIIJIMHbI

HenssiMu OCBOEHMSI JUCHUIUIMHBI «AHTEHHBIE YCTPOMCTBA B TEICKOMMYHUKALMUIX)»
SBJISIFOTCSI: O3HAKOMJICHUE CIIyIIaTelIe ¢ OCHOBHBIMHU HAIPABJICHUSMH PAa3BUTHS COBPEMEHHOM
AQHTEHHOM TEXHUKHU, MEPCIEKTUBHBIMU TEXHOJOTUSIMHU U3TOTOBJICHUS U HKCILTyaTallii aHTEHHBIX
YCTpOWCTB; (OPMHUpPOBAHHUE TPEACTABICHUNH O BO3MOXKHOCTAX NIPUMEHEHHUsS 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
SKCTICPUMEHTAIbHBIC 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 U3YYEHUH JPYIHUX crelranbHbIX aucuuiuind u B HUPC.

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

[Iponiecc u3yueHus: MUCIUIUTMHEI HAMIPABJICH Ha (OPMHUPOBAHHE CIEIYIONINX 3JIEMEHTOB
komrieTeHui B cootrBeTcTBUU ¢ PI'OC BO, OIl BO um npuoOpeTreHus CIEenyomux 3HAHHH,
YMEHUM, HABBIKOB U (MJIM) ONBITA JIEATETbHOCTH:

®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.

3aounas popma o0OyueHust
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COBPEMCHHBIX
1 p 4 2 1 10 Jomanrasis pabora Nel
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4 MopenupoBaHue U METOABI 4 5 1 20
pacuéTa aHTEHHBIX CUCTEM
Bcero 8 4 56
03] 3,7 3auér
Bcero ¢ 3aueTom 8 4 |03 | 59,7

Conep:xaHue pa3iesioB JUCHUNIHHBI:

1. AHTeHHBIE 3J1eMeHThI /IS COBPeMEHHbIX TeJIeKOMMYHUKAIIMOHHBIX CHCTEM.

Tp€6OBaHI/I}I, NpCABABIACMBIC K aHTCHHBIM yCTpOﬁCTBaM B COBPCMCHHBLIX TCXHOJIOTUAX
O6ecnipoBoHOM cBsi3u. Kiaccudukanmst u pusnka paboThl aHTEHHBIX YCTPOMCTB, MPUMEHIEMBIX
B COBpeMeHHOﬁ TexHuke. OCHOBHEIE XAPaAKTCPUCTHUKU aHTCHHBIX 3JICMCHTOB. ]_HI/IpOKOHOJIOCHBIG
U CBEPXUIMPOKOIOJOCHbIE aHTEHHble »3JeMeHThl. CnupanbHble aHTeHHb. @OpakraibHbIe
AQHTEHHBL: BUJBI, (PU3MKA PabOThI, XapaKTEPUCTHKH. MHOrOana30HHbIe aHTEHHBIE HJIEMEHTBI.
MukpornonockoBele  u3nydarenud. M3mydarenr  BuBampau:  Buabl, ¢usnka  paboTHI,
XapaKTePUCTHKHU.

2. AHTeHHbIE CHCTEMBbI /IJI5l COBPEMEHHBIX Te€JIeKOMMYHUKAIIMOHHBIX CHCTEM.

TpeOGoBanus, mpeabsBiIsieMble K AHTEHHBIM CHCTEMaM B COBPEMEHHBIX TEXHOJOTHUSX
OecripoBoHOM cBsizu. [loHsiTHE aHTeHHOU pemérku (AP) Maremarndeckass MOAENh aHTEHHBIX
pEmIETOK M3O0TPOMHBIX H3JIydarenei: ¢(u3mka paboOThl, TUIBl AHTEHHBIX PEIIETOK M UX



KJIaccU(UKalrs, MHOXKHUTETh KoMOuHUpoBaHus. [IpumeHeHne B pa3nuyHbIX 00JaCTSIX TEXHUKU.
Xapakrepuctuku HanpasieHHocTH AP. Pacuér auarpamm HanpasineHHocTtu AP. da3upoBaHHbIE
anteHnble pemetkn (DAP). AxrtuBHas DAP (ADAP). udposas DOAP (LIAP).
HurennexryanbHbie anTeHHbIE cucTeMbl (SMART-aHTeHHBI).

3. UHTe/IeKTya/IbHBIE U AJaNITHBHBIC AHTEHHbIE CHCTEMBI.

KoruutusHble 0ECIPOBOIHBIE CETH CBS3H: OOLINI 0030p XapaKTEpUCTHK, TPEOOBAHUS K
aHTEHHBIM ycTpoicTBam/cuctemMaM. SMART-aHTeHHBI. ANanTUBHBIE AHTCHHBIC CHCTEMBI:
IPUHLIMIIBI, KPUTEPUU U METO/BI aJanTaliii. MeToabl IPOCTPaHCTBEHHOM CENEKIIMY CUTHAJIOB C
MOJIaBJICHUEM MOMeX. AJTOPUTMBI aJalTUBHOTO TuarpamMmmoooOpaszoBanus. CBepxpaspelieHue.

4. MoaeJupoBaHue U PACYET AHTEHHBIX CHCTEM.

O030p KOMMEpPYECKMX W OTKPBITBIX HMPOTPAMMHBIX HPOAYKTOB JUISI MOJAEIMPOBAHUS U
pacuéra XapaKTepUCTHK AaHTEHHBIX yCTpOMCTB/cHCTEM. 3HAaKOMCTBO C  OTKPBITBIMU
MPOrPaMMHBIMH TIPOJAYKTaMH. 3HAKOMCTBO CO CTYJIEHYECKOW BepcHel KOMMEpPYECKOro IMakeTa
CST Microwave Studio. Ilpumepbl MomenupoBaHUsST W pacuyéTa AaHTCHHBIX YCTPOMCTB
PA3INYIHOIO Ha3HAYCHMU .

5. O0pa3oBaTe/ibHbIC TEXHOJOTHH, B TOM 4YHCJ€ TEXHOJOrHHM JIEKTPOHHOr0 O0y4YeHHs W
AUCTAHIMOHHBbIC 00pa30BaTeJbHbIC TEXHOJOIHH, HCIOJb3yeMble NPH OCYLIECTBJICHHHU
0o0pa3oBaTeIbHOIO NMpoecca Mo JMCIHUIIHHE

B mpornecce 00yueHus mpoBOAATCS JIEKLUH, IPAKTUYECKUE U J1a00OpaTOpHBIE 3aHATHS, B
XO07Ie KOTOPBIX UCHOJB3YIOTCS CIICAYIONINE THITHI 3aHATUI 1 00pa30BaTeIbHbIE TEXHOIOTHH.

BBoaHas JeKuMs - OpUEHTUPYET CTYACHTA B CUCTEME M3YUYCHHS NaHHOM IUCLUIUIAHBIL.
CTyzneHTbl 3HAaKOMSATCS C HAa3HAYEHUEM M 3aJjauaMu Kypca, €ro poJibl0 U MECTOM B CHUCTEME
y4€OHBIX JUCLUIUIMH U B CHCTEME MOATOTOBKHU B LienoM. J/laeTcs KpaTkuil 0030p Kypca, HCTOpHS
pa3BUTHS HAyKd U TPAKTUKU, JOCTHXKEHHMS B OSTOW cdepe, MMEHAa H3BECTHBIX YYCHBIX,
M3JIaTal0TCs NEPCIEKTUBHBIE HAINPaBICHUs HccienoBaHui. Ha 5TOW JeKnuM BBICKA3bIBAIOTCS
METOAMYECKHE U OpPTraHU3alMOHHBIE 0COOEHHOCTH paboOTHl B paMKax NaHHON JUCIUIUIMHBI, a
TaKXke JJAeTCsl aHaJIU3 PEKOMEHyeMOH yueOHO-METOUUECKON IUTEPATyPHl.

AxkaneMuyeckasi JJeKIus (WK JEKIHs 00IIEro Kypca) — Mociie0BaTeIbHOE U3II0KEHHE
MaTepuana, OCYyIIECTBISIEMOE IPEHMYIIECTBEHHO B BHJE MOHOJOra IPENnojaBaTels.
TpeboBaHust K aKaJeMUYECKOH JIEKIIMU: COBPEMEHHBIH HAy4YHBIH YPOBEHb M HACHIIICHHAS
MH(POPMATUBHOCTb, YyOEOUTENIbHAs AapryMEHTalus, JOCTYNHas M TIOHATHAas pedb, 4YeTKas
CTPYKTYpa W JIOTHKA, HaJlU4Me SPKUX HPUMEPOB, HAYYHBIX JI0KA3aTEIbCTB, OOOCHOBaHHIA,
¢bakToB.

IIpakTHYeckoe 3aHATHE — 3aHATUE, IOCBAILICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HABBIKOB M 3aKPEIUICHUIO IIOJyYEHHBIX Ha JIEKIINY 3HAHUU.

JlabopaTopHoe 3aHsiTHe —3TO NPOBEICHHE CTYJIEHTaMHU [0 33JaHHUIO INPENOJABATEINs
OIBITOB C UCIIOJIb30BaHUEM MPUOOPOB, HHCTPYMEHTOB M JPYTUX TEXHUYECKUX MPUCIIOCOOJICHUH,
TO €CTh 3TO M3yYCHHME KaKUX-JIUOO SIBICHUH C TOMOIIBIO CHEIHATbHOIO 000pYAOBaHMS.
JlaGopaTopHbI€ 3aHATUS, SBIAACH OJHON (OPM YyUeOHBIX 3aHATUH, TAIOT BO3MOXKHOCTb HArJIsIHO
chopMHpOBaTh MpeACTaBICHUE 00 HM3ydyaeMbIX SBICHUSX M Ipoleccax, MOMOTaroT OBIAAETh
TEXHUKOW JKCIIEPUMEHTA, a TAK)KE PEIIATh MIPAKTUYECKUE 3aJa4X ITyTEM ITIOCTAHOBKH OIIBITA.

KoHcyabTanum — BHJ y4eOHBIX 3aHATHH, SBISIONIMNICA OAHOM M3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyJAeHTOB. Ha KOHCydbTamusx MO MpockOe CTYIEHTOB
paccMaTtpuBaroTCs HauOosiee CIIOKHBIE MOMEHTBHI INPH OCBOCHHM MaTepHaia JUCHUILIUHBI,
IIpenoAaBaTeilb OTBEYAaeT HAa BOIPOCHI CTYACHTOB, KOTOpPBIE BO3HMKAIOT y HHMX B IIpoIEcce
CaMOCTOSITENIbHON PaOOTHI.

B npouiecce 00ydeHus: HCHOIB3YIOTCS CIEIYIOIME TEXHOJIOTHH 3JIEKTPOHHOTO 00YYEeHHUs
U IUCTAaHLMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTHUH:



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

- TpelICTaBieHbl 3aJaHMsl JUIsI CaMOCTOSITENbHOM paboThl 00ydYaromMxcs IO TeMaM
JUCIIUIIINHEIL,

- OCYUIECTBIIIETCS NPOBEIEHUE OTHENbHBIX MEPOINPHUATHI  TEKYIIEro KOHTPOJIS
yCIEBAEMOCTH CTYAECHTOB;

- TpelCTaBJIEHbI TEKCTHI JEKIUH 110 OTAEIBbHBIM TeMaM JAUCIHILINHBL,

- MMpCACTABJICHBI ITpaBUJIa MPOXOKACHUA HpOM@)KyTO‘IHOﬁ aTTeCTalluu 110 AUCLHHUIIIINHC,

- TIpPelICTaBleH CIHCOK Yy4eOHOHl JuTepaTrypbl, pPEKOMEHIYeMOHl MJii  OCBOCHHUS
JUCIIUIIINHEIL,

- mpexcraBieHa uH@opMmanus o QopMe M BPEMEHHM MPOBENEHUS KOHCYJIbTallMi IO
AUCHUIINIMHE B PCIKHUMC OHHaﬁH;

- mocpeAcTBOM ¢opyMa  OCYIIECTBISCTCS CHUHXPOHHOe W (WJIM) aCHHXPOHHOE
BBaHMOHeﬁCTBHG MCKOY O6y‘IaIOH_II/IMI/IC$I U TIpenoaaBaTCicM B paMKaxX H3YUYCHUA
JUCIUTUIAHBI.

6. Ilepeyenb JMIEH3MOHHOT0 M (WJHM) CBOOOJHO PACHPOCTPAHSAEMOr0 NPOrPAMMHOIO
o0ecrneyeHusi, HCMOJb3yeMOro TMpPH OCYIIECTBJICHUH 00pPa30BATEJbHOr0 MpoLecca o
AUCHUTLIUHE

B mpomecce ocymectBieHuss 00pa3oBaTENBHOTO — Mporecca MO JAUCHUTUINHE
UCIOJIB3YIOTCS:

it (popMHUPOBAHUS MATEPUANIOB IS TEKYIIETO KOHTPOJS YCIEBAEMOCTH U TPOBEACHHUS
IPOMEXKYTOUHOI aTTecTauu, st POpMUPOBAHUS METOAMUYECKUX MAaTEpUAsOB MO IUCHUILIIMHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMEHHBIX NPOPecCHOHANBHBIX 0a3 JaHHBIX W HWHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NPH OCYIECTBJICHHH 00pa30BaTeIbHOIO0 Mpouecca 1o
JMCIHUIIMHE (MPUA He0OXO0UMOCTH)

B mpomecce ocymiectBieHHs — 00pa3oBaTENBHOrO — Ipolecca IO JUCHUILUIMHE
HCIOJIB3YIOTCS:

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

8. IlepeyeHb OCHOBHOM M  JONOJHHMTEJILHOW Yy4eOHOW  JMTepaTypbl, pPecypcoB
HHG(POPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTH «UWHTepHeT» (MpH HEOOXOAMMOCTH),
PeKOMeHAyeMbIX /1Jisl OCBOCHHS M CIHIJIMHbI

a) OCHOBHAs JIUTEepaTypa:
1. AHTeHHO-(pUIEpHBIE YCTPOMCTBA U PACIPOCTPAHEHUE PAIMOBOJIH: YUYEOHUK IS BY30B. /
I'. A. Epoxun, O. B. Yepnos, H. JI. Ko3sipe, B. I'. KouepxxeBckuii; moxa 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. AprtemoBa 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
nor.]. - AApocnasne: Apl'Y, 2010. - 107 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100701.pdf
3. Hedenos E. U. VYcrpoiictBo CBY u antenHsl: yueb. mocobue mus By3oB. / E. .
Hedenos; T'oc. oOpazoBaTenpHOE yupexacHHE Bwicuiero mpod. obOpazoBanums Mock.
TEXH. YH-T CBsI3U U uH(popMaTHkH - 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 By30B. / 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., PesnukoB I'.b. AnTeHHO-puAEpHBIC YyCTpOMCTBa: 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.-meton. coser yu-T1a ; Spoci. roc. yH-T um. II. I'. Jlemunosa - fpocnasis: 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 TMPOBENCHUS 3aHATHM JIEKIMOHHOTO THUIA U MPaKTUYECKUX
3aHATUHN (CEeMUHAPOB);

—y4eOHbIe ayAUTOPUH JUIsl TPOBEACHUS J1a0OPaTOPHBIX padoT;

—yueOHbIE ayAUTOPHUH IS IPOBEICHUS TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIH,

— y4eOHble ayIWTOPUU JJs TPOBEACHUS TEKYIIEr0 KOHTPOJISI U TMPOMEXKYTOUHOU
aTTeCTalllu;

—IOMEILEHHS IS CAMOCTOATENbHOM paboThl;

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

CrenanbpHble TOMEIIEHHUS] YKOMIUICKTOBAHBI CPEACTBAMU OOYYECHHMS, CIYKAIIUMHU JJIs
npeAcTaBieHus y4ueOHoW wuH(opManuu Oonbmio ayautopuu. [l mpoBeneHHs 3aHATHN
JIEKIIMOHHOTO THIIA MpeJlararoTcs HaOOphl JAEMOHCTPALIMOHHOTO 000pyNOBaHHMA U y4eOHO-
HarJsHBIX MOCOOMH, XpaHsIidecs Ha DSJIEKTPOHHBIX HOCHUTENSX U oOecreuuBaroline
TEMaTU4YeCKHEe WILTIOCTPAIMH, COOTBETCTBYIOIINE PaOOYUM MPOrpaMMaM JUCLIUTUINH.

[TomerneHus 1151 CAaMOCTOSATEIBLHOM pabOThI 00YUYAIONIUXCS OCHAIIEHBI 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) — CIHHUCOYHOMY
COCTaBY TPYIIEI 00yUYaIOIMXCS.IPyIa 00yJaroIMXCsl JSIUTCS Ha JABE MOATPYIIIIE).

Y4yeOHO-MEeTOINYECKOE obOecrieyeHue, HEo0X0oauMoe IUIA OCYIIECTBIICHUS
00pa3oBaTeNLHOrO MpoIiecca Mo AUCHUILUINHE BKJIIOYAET B CBOW COCTAaB:

ABTOpBI:

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

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

(noonucy)
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http://www.lib.uniyar.ac.ru/edocs/iuni/20070702.pdf

IIpuaoxenne Nel k padoyeit nporpaMMme JUCIUTIIAHbBI
«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 J1JIS1 OLleHKH 3HAHUI, YMEHU I, HABBIKOB M (WJIH) ONbITA 1eSTeJIbHOCTH,
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 3JIEMEHTHI 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 MOJIA JUIIONS HA
paccTosiHUU 1 KM OT IWIOJS B HAIIPaBICHUU MaKCUMAJIbHOTO U3JTyUYEHUSI.

2. DJEeMEHTAapHBIA SJIEKTPUUYECKUN H3JIydareslb JUIMHBI | cM ¢ aMIuMTynod Toka 1 MA
CO3/12éT Ha PAcCTOSHMM 1 KM MarHuTHoe mojie Hampsokéanoctd 107 A/m. Onpenenute
pabouyro UTMHY BOJIHEI.

3. OmnpenenuTe MOIIHOCTb M3ITyYEHHs 3JEMEHTApHOrO 3JeKTpudeckoro aumoins ¢ //4=0,1,
CO3JAIOLIEr0 B BO3JyXe 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. JluaMmeTp 3JEMEHTapHOr0 PaMOYHOr0 M3aydaress 1 cM, aMIUIUTyJla IEPEMEHHOTO TOKa
Ha uvactote 100 MI'm cocraBnser 1 MA. Omnpenenute BEIUYMHBI HANpPsHKEHHOCTEH
3JIEKTPUYECKOTO M MAarHUTHOIO TIOJIEd paMKM B HANpPaBICHHUH MaKCHMAJIBHOIO
n3nyueHus. CpaBHMTE HMX C BeIMYMHAMM HanpsbkéHHocted OMII, cosnaBaemoro
3JIEMEHTAPHBIM 3JIEKTPUUECKUM JUITOJIEM.

6. CpaBHHUTE 3HAUYCHHE COINPOTHUBJICHUS M3Iy4YCHUS] PAMOYHOW AaHTEHHBI, HUMEIoLIEH

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

MepEMEHHBIM HampspkeHneM ammmuTyasl 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 mupuny JIH nuHelHOW 1TPOBOJOYHOM AaHTEHHBI C  PaBHOMEPHBIM
pacripenielieHueM aMIUTMTYIbl TOKa I10 JUTHHE: a) 110 ypoBHIO 0,5; 0) 10 mepBbIM HYJISM.
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 DPACCTOSIHUSAX, MpeBblaromux 10 M, OHO JOKHO OBITh
6e3omacHbIM JuIs yenoBeka. Ilpu paborte Ha wactore 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 U3JIyYEHUSI.

UyBCTBUTENBHOCTh NPUEMHOTO ycTpoiictBa -140 nb/B, nunHamuueckuii nuama3oH
120 nb. AMmIMTY1a TOKa B 3JIEMEHTAPHOM 3JICKTPUYECKOM M3JIydyarene aauHbl 10 cM Ha
yactote 100 MI'n cocraBiser 1 MKA. OnpenenuTe rpaHuibl AOITYCTUMBIX ITEPEMELLIEHUIN
NPUEMHHUKA, PErUCTPUPYIOLIEr0 CUTHAI TAKOTO M3iydarensd. PaccMoTpeTs HampaBieHue
MaKCUMAaJIbHOTO U3Ty4YEHHUS.

DJIEeMEHTapHBINA AJIEKTPUYECKUI W3JIydaTeslb JJIMHBI 5 CM C MEPEMEHHBIM TOKOM 1 MA
paboraer Ha uvactore 450 MI'm. IlpenensHO momycTHMas A YENOBEKa IUIOTHOCTh
MOTOKA MOIIHOCTH B 3TOM jauana3one coctasiasier 10 MkBT1/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 CIEAYIOIIUX AaHTCHH: a) JTHHEHHON
aHTeHHBI JuTMHOU 1 M, pabotaromieii Ha dactoTe 450 MI'1r; 6) JI€KTPUUECKOTO AUMONS
mmaoi 0,1 M, paboraromero Ha yactrote 100 MI'1; B) 3epkanbHOM mapaboimuecKoit
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
JAbHSIs 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 TMPOBOJSIICH TMOACTUJIAIONIEH TMOBEPXHOCThIO. Omnpenenutre BeTUYUHbI
HaIPSHKEHHOCTEN 3JIEKTPUYECKOI0 U MAarHUTHOT'O IIOJIEH U3JIy4aTelis B JAJIbHEH 30HE.

3ananus no teme Ne 3 «AnantuBHbIE 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.

OO01mure XxapakTepUCTUKH ONTUMAIbHBIX KPUTEPHEB OOpaOOTKH CHUTHAJIOB B aHTEHHBIX
peméTKax.

Kpurepuii cpenneit KBaapaTHaecKo OMTMOKH.

Kputepuii oTHOIIEHUS CUTHAJ/IITYM.

Kpurepuii MakcumMmyma mpaBiomnoao0usl.

Kpurepuii MuHNIMyMa Jucnepcuu nryma.

B3anmMoCBA3b ONTUMaIBHBIX PELICHHIA.

AI[aHTI/IBHBIe AJITOPUTMBIL:

2.1.
2.2.
2.3.
2.4.

OO0111e xapaKTepUCTUKH aJJallTUBHBIX aJITOPUTMOB.

I'panueHTHBIE ANTOPUTMBL.

AlanTUBHBIN TpoIieccop Xayaiica-Arnmensoayma.

Henocpencrsennoe oOpaiieHre 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 BONPOCOB U (MJIM) 32JaHUH ISl IPOBEACHUSA MIPOMEKYTOYHOM aTTecTAlluu
Cnucok BONPOCOB K 3a4€Ty:

Knaccudukamnms aHTEHHBIX yCTPOKCTB.

XapaKTepUCTUKU aHTEHHBIX CUCTEM.

3. KomnuueapHble U amnepTypHble aHTE€HHbl. OCOOEHHOCTH U (U3WYECKUE TPUHIUIIBI
(YHKIMOHUPOBAHUS.

4. Tlomsatue @Qpakrana. @DpaxkTanbHble aHTEHHBIE CTPYKTypbl. MX XapakTepuCTHKH.
[TepcniekTHBBI KCTIOIB30BAHMUS.

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

6. Tumbl aHTEHHBIX pemIeTOK ©W uX Kkilaccupukamus. OOJacTH TPUMEHEHUS U
npenbsBiseMble TpeOoBaHus. TeXHUUECKHUE XapaKTePUCTUKH.

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

8. AHTEHHBI JIEKTHOHHOTO CKaHHpoBaHuA. KoMMmyTanronHoe ckaHupoBanue. CKaykH Jryda
KOMMYTAalMOHHOMN PEILLIETKH.

9. YuccieHHble METOIbI HcCIeqoBaHUsl XapakTepucTuk DAP. Marematuyeckas MOJeb
®AP. O630p nporpaMMHOT0 00ECTIEYEeHUs U €r0 BO3MOXKHOCTEH.

10. MeToasl MpPOCTPAHCTBEHHOW CEJIEKIMM CUTHAJIOB C ToAaBieHHeM TmoMex. [lpumep
pacuéra c obecrieueHueM TpeOyEeMbIX 3alTUTHBIX COOTHOIICHUH.

11. AnropuT™BI IUarpaMmMoo0pa3oBaHus. AanTHBHOE AuarpaMMmooOpaszoBaHue. Kpurepuun
ONTUMU3ALIHH.

12. IIpuHnmme! mocTpoeHus u 06padorka curHasioB B MIMO cucremax.

13. Anroput™msl cBepxpaspeieHus. [IpocTpaHCTBEHHO-BPEMEHHOE KOJUPOBAHUE.

14. Ionsipu3anusi ¥ NIPUHLMIIBI MOJSIPU3ALUOHHOTO Pa3ICICHUS.

15. AHTeHHBI ¢ 00pabOTKON CUTHAJIOB.

16. 'mOpunHbie aHTEHHBI. MHOTOTy4eBbIe aHTEHHBIC PEIIETKH.

N —

I'Ipanma BBICTABJICHUA OLICHKH HA 3K3aMcCHE.

N3yueHnne MUCHMIUIMHBI 3aKaHYMBACTCS dK3aMEHOM. Bo BpeMsi MOATOTOBKH K dK3aMEHY
HpeayCMOTPEHA I'PYIIIOBAs KOHCYIbTAIUS.
DK3aMEHAIIMOHHBIA OUJIET COCTOUT U3 OJTHOTO TEOPETHUYECKOTO BOIPOCA U OJHOM 3a/1auu
M0 MaTepuagam Kypca.
1. Teopernyeckuii BOMPOC B IK3aMEHAITMOHHOM OMJIeTe OIICHUBAeTCs B 3 Oasa:
— 3 Ganna, ecau Bompoc packpeIT Oosiee yem Ha 90% ot Tpebyemoro oobéma. [Ipu
3TOM CTYJIEHT JEMOHCTPUPYET TIIyOOKOE€ U TIOJIHOE BIIAJICHHE COJCpKAHUEM
Marepuajga W TIOHATUHUHBIM aIlmapaTtoM SJEKTPOAMHAMHUKH; OCYIICCTBIISCT
MEXKIIPEAMETHBIE CBSI3M; YMEET CBA3BIBAaTH TEOPHUIO C IPAKTUKOM. Haer
pa3BEpHYTHIE, TMOJHBIE M YETKHE OTBETHI HAa BOMPOC OWIIETa W JOTIOJHUTEIHHBIC
BONIPOCHIL, COOJIFOIae€T JIOTHYECKYIO TIOCIENIOBATEILHOCTh TPU  H3JIOKCHHUH
Marepuana. [ paMOTHO UCTIOJIB3yEeT TEPMUHOJIOTHIO JIEKTPOTMHAMUKH.
— 2 Oaa, ecnu Bompoc packpbIT Ooniee ueM Ha 70%, HO MeHee, yeM Ha 90% oT
Tpebyemoro o6wéma. [Ipu 3TOM OTBET B 11€JIOM COOTBETCTBYIOT YKa3aHHBIM BBIIIIC
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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 packpeIT 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 OINPEACICHUU H PACKPBITHH
HEKOTOPBIX OCHOBHBIX MOHATHH, (OPMYJIHMPOBKE IMOJIOKEHUH, KOTOPHIE CTYICHT
3aTPyAHSETCS UCTIPAaBUTh CaMOCTOATENBbHO. [Ipy aprymMeHTanmm 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.

10



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 U3Jaraercd HEOOXOOUMBIH MUHUMYM TEOPETHUYECKUX
CBEICHMM, CTaBSTCS BOIPOCHI, Ha KOTOpbIE HAJ0 HAWTH OTBET CaMOCTOSITENbHO, JAIOTCS
PEKOMEHAALNHU 110 TOOOPY JIUTEPATYPHI, AAOTCA OTCHUIKM K HOpMAaTUBHOM Oa3e. TeopeTnueckuii
MaTepHal MpeCcTaBisieT cO00M KOMIMUIISIHMIO U3 OTPOMHOTO KOJIMYECTBa HCTOUYHUKOB, TIOITOMY
MaTepHall, 3aKOHCIIEKTUPOBAaHHBIN Ha JEKIMIX, HEOOXOIMMO JIoMa elle pa3 MpopadaTelBaTh U
JIOTIONTHATH UHPOpMaLUel, TOTy4eHHOW 13 yueOHOM U Hay4HOH jauTeparypbl. OTpabaThIBatOTCs
NIOJIyYEHHbIE 3HAHMs, pa30MparoTCsl NPAaKTUYECKUE CUTYalluu, MPUOOPETarTCsl NPaKTUYeCKHUe
3HaHUS 10 paboTe ¢ peanbHbIM 000pyIOBaHHUEM.

JUis yCIIEIIHOTO OCBOEHMS JUCLHUIUIMHBI 00S3aTE€IbHO BBINOJIHEHUE BCEX JOMAalIHUX
3aJaHuii, OHHU ABIAIOTCS (OPMON TEKylIled aTTecTaluu. B xadecrBe 3amaHmii Ui
CaMOCTOSITENIbHOW PAa0OTHl J0OMa MpeanararoTcsl 3ajlaHusl, aHAJOTMYHbIE pPa300paHHBIM Ha
NPAaKTUYECKUX 3aHATHAX HJIM HEMHOTo OoJiee CIOXHBIC, KOTOPBIE SBIAIOTCA PE3YIbTaTOM
00BbEIMHEHNUS HECKOJbKUX 0a30BbIX 3ahaHuil. HekoTopble 3amaHusi OTHOCATCA K KaTeropuu
3alaHuil TMOBBIIIEHHOW CJOXHOCTH, OHM IOAPa3yMEBalOT IPUMEHEHUE BBIUMCIUTEIbHON
TEXHUKH C MaTeMaTHYeCKMMH 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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