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1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

Llenp AMCUIMIUIMHBL - W3y4YeHHE CTY/AeHTaMU OCOOSHHOCTEH pacrpoCTpaHEeHHs paJrOBOJH
Pa3JIMYHBIX JUANa30HOB B CBOOOTHOM IPOCTPAHCTBE M B peasibHBIX Cpelax, a TakXkKe M3y4YeHHe
TEOPUU AHTEHH U Pa3JIMYHBIX TUIIOB aHTEHH. B pesysbraTe U3ydeHus OUCLUIUIMHBL Y CTYIEHTOB
JOJUKHBI  c(pOpMHpOBATbCS  3HAHUS, HABBIKW M yMEHMS, [O3BOJISIONIME  IPOBOJUTH
CaMOCTOSITE/IbHBIA aHAJIM3 Tpolecca PacHpOCTPaHEHUsl PaJUOBOJH, CaMOCTOSTENIbHBIA BHIOOD
TUIOB AaHTEHH M pacyeérT ux mnapamerpoB. CTyAEHTHl [AOJKHBI TaKkKe O3HAKOMHUTBCSA C
ONTHUMHU3ALMEN MapaMeTpOB AaHTEHH C YYETOM O0JIacTH MX NpuMeHeHMs. JlaHHas AMCLMIUIMHA
o0ecrieunBaeT CHENUAIbHYI0 MOArOTOBKY CTYIEHTOB. M3ydasi 3Ty [AWCHMIUIMHY, CTYAEHTHI
3HAKOMATCA C TapaMeTpaMu U CBOWCTBAMM aTMOC(EpPHl 3eMJIM KaK Cpelbl paclpOCTpPaHEHUS
PagMOBOJIH U €€ BIMSHUEM Ha PACIPOCTPAHEHUE PAJUOBOJIH Pa3IMUYHBIX JUAIa30HOB, OCBAUBAIOT
METOIbl pealu3allii 33/IaHHBIX JJIEKTPUUECKUX XapaKTEPUCTHK aHTeHH. [lproOpeTeHHble
CTyJEHTaMU 3HAHMSI ¥ HABBIKM HEOOXOAMMBI KakK JJIs1 pa3pabOTKU MIMPOKOTO KJlacca aHTEHH, TaK U
UL popeccuoHaNbHOU 9KCILIyaTaluu AQHTEHHBIX YCTPOMICTB B Pa3INYHbIX
TEJIEKOMMYHUKALIMOHHBIX CUCTEMAX.

3a11aq1/1 N3y4YCHUA TUCHUIIIINHBI:

* KM3y4YEHHUE BJIMSHHUE SJIEKTPOMArHUTHBIX NapaMETPOB CpeAbl HA MPOLIECC PAaCHpPOCTPAHEHUSs
pPagvoBOJIH M (DPOPMUPOBAHUE HANPSKEHHOCTH IOJIS1 B TOUKE NPUEMA; ® U3YyYEHHE IPUHLMIIOB
pabOThl aHTEHHBIX YCTPOMCTB M IMOHMMATh (PU3MUYECKHME TPOIIECCHl, MPOUCXOASAIIME B HUX; ®
W3yYeHUE METOJOB AaHAINW3a AHTEHHBIX YCTPOMCTB, OCHOBaHHBIE Ha MCIIOJb30BAaHUU ypaBHEHUU
MEKTPOJIMHAMUKHY, TPUOOPECTH HABBIKM B BBHIMOJHEHUM pACYETOB AHTEHH M0 3aJaHHBIM
JIEKTPUYECKUM ITapaMeTpam, B TOM YHUCJIe C UCIOJIb30BaHUEM YUeOHBIX IporpaMm Ha DBM.

1.2. MecTo gucuumianabl (MoayJisi) B cTpykrype OIl

JIMCIMITIIHA OTHOCUTCS K BApUATUBHOM YacTy MpoheCCUOHATBHOrO IUKJIA. [l u3ydeHus Kypca
TpeOyeTcsl 3HaHWE OCHOB MaTeMaTHYECKOTO aHajM3a, TeOpPUH SJIEKTPUUYECKHX IIereld, OOIen
TEOPUM CBSI3M, OCHOB TMOCTPOEHHS] HH(POKOMMYHUKAIIMOHHBIX CHUCTEM U CeTed, Teopuu
3JIEKTPOMArHUTHOTO 10J1s1. B CBOIO ouepeipb, JaHHBIN KYPC, IOMUMO CaMOCTOSITeJTbHOTO 3HAUEHU ],
SIBJISIETCS TIPEIIECTBYIONIEN TUCIUILTMHON /IS Psa APYTUX CHEIMATbHBIX JUCIUILIAH 110 BHIOOPY
CTy/IeHTa

1.3. O6beM qUCHUAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€eMKOCTH BCeX BH/I0B YUeOHOM
pPadoThI
OO61as TpyaOeMKOCTb JTUCIMIUIMHBL (MOAYJIsI) cocTaBisieT 4 3aueTHbIX(ble) equHull(bl), 144
YacoB.

Bunp! 3ausTHI Cemectp 8 Bcero yacos

OO0mas Tpyn0eMKOCTh 144




AyJIUTOpHBIE 3aHATHA, B T.4. 63 63
Jlekmmonnsie (JIK) 18 18
[TpakTuueckue (ceMUHApCKUe) 27 27
(I13, C3)
JlaboparopHsie (JIP) 18 18
CamocrosiTennpHas padoTa 81 81
crynenToB (CPC)
dopma IpoMeRyTOUHOU 3auer 0

aTTeCTalli B CEMECTPE

KypcoBas padora (kypcoBoit
npoekT) (KP, KII)

2. [IepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs MO JUCHHUILUINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pPe3yJbTaTaMH 0CBOEHHSI 00pPa30BaTeJbHOI MPOrpaMMbl

[Tnanupyemble pe3yJIbTaThl OCBOCHHUST 00pa30BaTEILHON

[Tnanupyemble pe3yabTaThl

IIPOrpaMMBbl 00y4eHus1 MO TUCIUILTHE
Kog u MHavKaTopel AOCTUKEHUS JleCKpUIITOPBL: 3HAHUS, YMEHU,

HauMEHOBaHUE KOMIIETEHLIMH, (POPMUPYEMBIE B HaBBIKU U (WJIM) OIBIT JEATEILHOCTH
KOMITETEHIUU paMKax AUCUUILIMHBL

TIK-1 CriocobeH OCymlecTBIATh MOHTaX, | 3HATh: 3HaeTr MOPSAOK "u

HaJIQJIKy, HaCTPOMKY, PETyJUPOBKY, [ [IOCIEIOBATEIbHOCTh IPOBEJCHUS

OIIBITHYIO NpoBepKy | padot 1o 00CITy ) KNBAaHHIO

pPabOTOCIOCOOHOCTH, HMCHBITAHUS M | PaJUOJEKTPOHHBIX  CPEeICTB U

c/lavy B 9KCIUTyaTalMIo COOPYKEHUH, | pasno3JeKTPOHHbIX CUCTEM

CPeACTB U 000PYyJOBAaHUS CeTel

Pa3JIMYHOrO HAa3HAYCHU A,

YMmers: Ymeer [IPUMEHATD
COBPEMEHHBIE  OTEYECTBEHHBIE U
3apyOeKHbIe CpeJICTBA UBMEPEHUS U
KOHTPOJIA

Brianerts: Bianeer

COBPEMEHHBIMU OTEUYECTBEHHBIMU U
3apyOeKHBIMH MMaKeTaMHU TPOrpaMM
IpU PElIeHUd CXEMOTEXHUYECKUX,
CUCTEMHBIX nu CETEBBIX 3aJa4v,
MpaBUIaMH M METOAAMU MOHTaka,
HACTPOMKM M PEryJMpOBKHU Y3JIOB
PaIMOTEXHUYECKUX YCTPOUCTB U
CHUCTEM




[1K-2

CriocobeH IKCIUTyaTalun u
Pa3BUTHIO TPAHCIIOPTHbIE CETH W
CeTd TMepedayd JAaHHbIX, BKJIOYas
CeTH PaAMOAOCTYIA, CITyTHUKOBBIX
CHCTEM, KOMMYTaI[MOHHBIX
MOJICUCTEM U CETEBBIX IL1aT(opm

3HAaTh: 3Haer MIPUHLMIIBL
TIOCTPOCHUS U PaOOTHI CETH CBSI3U U
MPOTOKOJIOB CUTHAJIM3aLUH,
UCTOJIb3YeMbIX B  CETSAX  CBSI3H;
OCHOBBI CITyTHUKOBBIX TE€XHOJIOTHUH,
UCMOJIb3YEMbIX Ha TPaHCHOPTHOM
CeTH, OPUHIUMBL  TIOCTPOCHUS
CIYTHUKOBBIX ceren CBSI3U,
3aKOHOIATEJILCTBO

YMers: Ymeer OCYILLECTBJIATH
KOH(pUTYpaLIMOHHOE u
napaMeTpudyeckoe  IUIAHUPOBAHUE
TPAaHCHOPTHBIX CeTe U  ceTe
nepeavyd JaHHBIX, aHAJTU3UPOBAThH
KayecTBO pabOThl TPAHCIIOPTHHIX
ceTel M ceTeill nepejayu JAHHBIX;
pa3padarbiBaTh TEXHUYECKUE
TpeOOBaHUs, TPEAbSBISEMbIE K
MCIOJIb3yEeMOMY Ha ceTu
00OpyJOBaHUIO ¥  CIYTHUKOBBIM
pelleHusIM;

Bianers: Bmapeer HaBBIKaMU
BBIPAOOTKH pelieHui o
OMepaTUBHOMY

nepeKoHMUry pUpOBAHUIO CeTH,
M3MEHEHUIO napameTpoB
KOMMYTaIlMOHHON MOJCUCTEMBI,
ceTeBHIX IIaTopm, 000pyIOBaHUS
1 TEXHOJIOTAIN

I1K-3

CriocoOHOCTh OCYILIECTBIIATh
MOHTaX, HACTPOWKY, PETyJIMPOBKY U
TECTUPOBaHUE 000PYJOBAHMS,
OTpabOTKY peXUMOB pabOTHI,
KOHTPOJIb IPOEKTHBIX TTAPaMETPOB
pabOTHI, HCIIBITAHUST 000PYIOBAHUS
CBSI3U 00ECIIeYeHUE COOTBETCTBHS
TEXHUYECKHX MapaMeTpoB
MH(POKOMMYHHKAITOH- HBIX CUCTEM
Y /WM MX COCTaBJISIONINX,
YCTaHOBJICHHBIM 9KCILUTyaTallMOHHO-
TEXHUYECKMM HOpMaM

3Harth: 3Haer JEUCTBYIOILIME
OTpacieBbie HOPMATHBBI,
ompenensope  TpeOOBaHUS K
napamMeTpam padboThl 000PyIOBAHHUS,
KaHAJIOB U TPaKTOB

YMmeTs: : YMeeT BECTU TEXHUUYECKYIO,
OTIEPaTHBHO-

TEXHUYECKYI0 M TEXHOJIOTUYECKYIO
JOKYMEHTAITHIO 110 yYCTAHOBJICHHBIM
opmam; ocCylIecTBIATh MPOBEPKY
KadecTBa pabOTHl 00OPYIOBaHUS H
CPEJICTB CBSI3U

Brnanets: MetogukaMu MpoBeIeHUS
MIPOBEPKU TEXHUYECKOTO COCTOSTHUS




000py/10BaHUs1, TPAKTOB U KAHAJIOB
nepeaadu

I1IK-4 3HaeT oome npuHIMIB | 3HaTh: 3HaeT OOIMe TPHHIIAIIBI
(pyHK1IMOHMpOBaHUS 000pYIOBaHUS; | (PYHKIIMOHUPOBAHUS OOOPYIOBAHMUS;
IIPOBE/ICHUS PEMOHTHBIX U | IpoBe/eHus PEMOHTHBIX u
BOCCTAHOBUTEJbHBIX padoT; BOCCTAaHOBUTEJILHBIX padoT;
YwMmers: Ymeer [IPOU3BOJIUTH
MOHHUTOPHUHT paObOTH 000PYIOBAHHUS;
Bianers: Brnameer HaBLIKAMHM 11O
y4eTy U OTKa30B OOOPYAOBaHHS U
BEICHUS JOKYMEHTAIUN
3. Conep:xanne qUCHUNIAHBI
3.1. Pa3zgeqan! qucOUILINHBI H BHABI 3 aHATHH
3.1 CTpykTypa AUCHMIIMHBI I 0UHO (hopMBbI 00yUeHUSs
Moayns | Homep |HaumenoBanue Tembl pazaena Bcero | Aymutopus | C
pazznena paszena 4YacoB | e 3aHsSTUs P
C
J |1 [JI
K |3 |P
(C
3)
1 1.1 PacnpocTpanen Pacnpocrpanenue 14 2 1212 |8
Ue paguoBOJH PagvoOBOJIH Hall
Hajl MOBEPXHOCTHIO 3€MJIH,
MOBEPXHOCTBIO | BJIMsSIHUE Tporocepsl U
3eMJIH, HMOHOC(EPHI.
BJIUSIHUE
Tporocgepsl U
MOHOC(EPHI.
1.2 [Tomexu [Tomexu papuonpuémy. 14 2 {2 (2 ]38
panuonpuémy. | Pacnpocrpanenue YKB
Pacnipocrpanen Ha Ha3eMHBIX
ne YKB nHa PaaAUOJUHUAX.
HA3EMHBIX Pacnipocrpanenne YKB
PaIUOIMHUSX. Ha KOCMUYECKHX
Pacnipocrpanen PAaUOIMHUSX.
e YKB Ha
KOCMUYECKUX
PaIUOIMHUSX.
2 2.1 Pacnipoctpanen Pacnipoctpanenue 16 2 {4 (2|8




1€ KOPOTKHUX
BOJIH.
OcobeHHOCTH
pacrpocTpaHeH
Usl CPEIHUX U
IUIMHHBIX BOJIH.

KOPOTKHX BOJIH.
OcobeHHOCTH
pacrpocTpaHeHHs
CpeIIHI/IX 1 JJINHHBIX BOJIH.

2.2 [Tapamerpsi, xa [TapameTpel, 17 9
PaKTepU3yIOIIU XapaKTepU3yoLIe
e HaITpaBJICHHBIE U
HalpaBJICHHbIE MOJISIPU3AIIIOHHBIE
Y MOJISIpU3AlO | CBOWMCTBA MEpeJaloyX
HHBIE CBOWCTBA AQHTEHH.
nepeJaoImx
AQHTEHH.
3.1 Teopus Teopusi CUMMETPUYHBIX 18 10
CUMMETPUYHBI BUOpaTtopoB. OCHOBHI
X BUOpPATOPOB. TEOPUU ITPUEMHBIX
OcHoBBI AQHTEHH, OCHOBHBIE
TEOpUU JIEKTPUYECKUE
MIPUEMHBIX XapaKTepUCTUKU
AHTEHH, MPUEMHBIX aHTEHH.
OCHOBHBIE
/IEKTPUYECKUE
XapaKTePUCTUK
Y IPUEMHBIX
AQHTEHH.
3.2 Metonpl Mertoap! noJy4eHus 18 10
MOJTyYeHUsI y3KHX JUarpaMm
Y3KHUX HaIpaBJIeHHOCTH TuIIbl
JMarpaMM Har AQHTEHHBIX YCTPOWCTB
PaBJIEHHOCTU YKB guana3soHa.
Turnst
AQHTEHHbIX
YCTPOWCTB
VKB
JMara3oHa.
4.1 AHTEHHbIE AHTEHHbIE PEIIETKH C 18 10
PELIETKH C yIpaBJIsieMOn
yIpaBJisseMon JarpaMMon
JUarpaMMoin H HalpaBJIeHHOCTH
aIpaBJICHHOCTA | AHTEHHBI KOPOTKMX BOJIH,
AHTEHHBI (punepHbie TPAKTHI.
KOPOTKHX
BOJH,
(punepubie

TPaKThI.




4.2 AHTEHHDI AHTEHHBI CPEJHUX U 17 2 13 (12 |10
CpPeJHHX W JUTMHHBIX BOJIH,
JUIMHHBIX BOJIH, (punepHbIe TPAKTHL
unepusie Bomnpocst
TPAKTHL. MUHHUATIOPU3AIIUN AHTEHH.
Bonpockl Munu
aTIopU3aluu
AHTEHH.
4.3 [TpoGsiemsl 311 [TpoGiembl 14 2 {2 [2 |8
KTPOMAarHUTHO 97eKTPOMArHUTHOU
i COBMECTUMOCTH.
COBMECTUMOCT
u.
Utoro 146 18 (29 |18 | 81
3.2. Conepxxkanue pa3jesioB JUCHUILINHBI
3.2.1. JIekuuoHHbIE 3aHSITHS, COJIepP:KaHue H 00'beM B Yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paznena (B "acax)
| 1.1 Pacnipoctpanen MexaHu3Mbl paclpoCTpaHEHU 2
ve paroBOJH panuoBoH. OCHOBHbIE MEXaHU3MbI
HaJ pacnpocTpaHeHusi, (popMupymoime
MIOBEPXHOCTHIO T0JIe Ha PAJUOIMHUAX PA3IUYHOTO
3eMJI, Ha3HaueHus1. PacripocrpaHenue 3eMHOU
BIIUSIHUE BOJIHBL. PU3MYECKHE MTPOLIECCHI TPU
Tporocdepsl U pacrpocTpaHeHUN 3eMHOU BOJIHBI.
noHocepnl. | Knaccudukarms MeToioB pacuéra monis
3€MHOU BOJIHBL. DJIEKTPUUYECKUE
napamMeTpbl 3eMHOM aTMOChEPHI.
Crpoenue atmochepsl. Obnactu
atMocepsl, XAMUYECKUI COCTaB,
pacnpefesieHue TeMnepaTypsl U
KOJIMYECTBA HEUTPAIbHBIX YACTHIL B
eauHuIle oObeMa o BHICOTE.
Pacnipenenenvie 3apsKeHHBIX YacTUI B
noHocdepe.
1.2 [Tomexu Knaccudukanus nCTOUHMKOB BHEIIHUX 2
pPaguoIIpUEMY. nomMex. XapakTepuUCTUKU TOMEX OT
PacripocTpanen | pa3iUYHBIX ICTOYHUKOB ITPUPOTHOTO
ue YKB Ha MIPOUCXOKIEHUS: aTMOC(hEPHBIE
Ha3eMHBbIX MOMEXH, TEIJIOBbIE IIyMbl aTMOC(Epbl U
PaIUOIMHUSX. MOBEPXHOCTH 3€MJIU, IOMEXHU
Pacnipoctpanen KOCMUYECKOTO MPOUCXOKACHUS.
e YKB Ha

ITonHasa MOILITHOCTH IymMa Ha BXOIe




KOCMMYECKUX IIPUEMHHUKA.
PaIUOIMHUSAX.
2.1 Pacnipoctpanen | OCHOBHOW MeXaHM3M pacipOCTpaHEHUsI
1€ KOPOTKHX u obnactu npumenenus KB. Paboune
BOJIH. YacTOThl. 3aMUPaHUS U PA3HECEHHbIN
OcobeHHocTu npuémM. Bpems 3anasasiBaHus U
pacIpoCcTpaHeH OrpaHUYEHUE CKOPOCTH Nepetadn
us cpegHuX U | nHpopmarmu. BimsHue noHochepHbIx
JUIMHHBIX BOJIH. BO3MYILIEHUH.
2.2 [TapameTpsl, xa KomriuiekcHas xapakTtepucTuka
paKTepuU3yIoIIU HalpaBJIeHHOCTU AHTEHH.
e AMIuaTyaHas quarpaMma
HalpaBJieHHblEe | HampaBjeHHOCTU. Pa3oBas Auarpamma
Y TOJISIPUA3ALIIO HanpasJeHHOCTU. Pa30BbI LEHTP
HHbIE CBOIICTBA anteHH. HopmupoBaHHas
NepeaoInX XapaKTEPUCTUKA HAIIPaBJIEHHOCTH.
AQHTEHH. JHuarpamma HanpaBJEHHOCTHU B
HOJIAPHOM U ITPSAMOYTOJIBHOM CUCTEME
KOOpJMHAT.
3.1 Teopus [TpubAVKeHHBIH 3aKOH paciipeaesIeHust
CUMMETPHUYHBI | TOKA B CHMMETPUYHOM 3JIEKTPAUUECKOM
X BHOPaTOpPOB. BuOpatope (CIB). luarpamma
OcHoBHI HanpasieHHoctd CIB. KoaddunmeHnt
TEOpUU HaIpaBJIeHHOTO AEUCTBUS U
MPUEMHBIX neicteyoias jmHa COB. Bxognoe
AHTEHH, COIIPOTHUBJIEHUE U CONTPOTUBJIEHHE
OCHOBHbIE n3ny4yeHus. OCHOBBI CTPOrOro pellieHus
3/IEKTPUYECKUE 3a]a4d O CAMMETPUYHOM
XapaKTEPUCTUK JIEKTPUIECKOM BUOpaTope.
Y IPUEMHBIX
AQHTEHH.
32 Metoasl Co3zpanue HarpaBJIEHHOTO U3JTy4YEHUs
MOJTyYeHU I MmyTeM CUH(MA3ZHOTO CJIOKEHUS TI0JIEH B
Y3KHUX 3aJJaHHOM HaIIPaBJIEHUU OT OTHEJIbHBIX
JyarpaMM Har IIPOCTPAaHCTBEHHO PA3HECEHHBIX
PaBJIEHHOCTH aHTeHH. M3yyaoniyie aHTeHHblE
Turel pemetky. JInHeHbIe SKBUBAJICHTHbIC
AQHTEHHBIX AQHTEHHbIE PEILETKHU C IMHENHBIM
YCTPOWCTB (azoBbiM pacnipenenenueM. JInHeHbIe
YKB PELIETKHU C NONEPEYHBIM U3JIyYEHUEM.
JMara3oHa.
4.1 AHTeHHbBIE Oomume cBeneHus 0 (pasMpOBaHHBIX
PELIETKH C AHTEHHBIX peleTkax. Vckaxenus
yIIpaBJIsIEMOU AMarpaMMBbl HAIIPaBJIEHHOCTH ITPH
JUarpaMMoi H CKaHUpOBaHUU. MakcumabHOe
anpaBJIEHHOCTU JOITyCTUMOE PAacCTOSTHUE MEXKLY




AHTEHHDI

u3nydatensimu PAP. Bzaumuoe

KOPOTKHUX BJIMSIHUE JIEMEHTOB PEILETKY.
BOJIH, TpeOoBaHus1, IpeabsIBIsieMble K
unepusie uznyvaremo. PAP ¢ ¢punepHbM
TPAKTHL. MUTAHUEM U C IPOCTPAHCTBEHHBIM
(onTHYECKUM) MIUTAaHUEM.
4.2 AHTEHHDI OcoOEeHHOCTH aHTEHH CPETHHX U 2
CpelHuX U JUIMHHBIX BoJH. Ilepenatomue
JUITMHHBIX BOJIH, CPEAHEBOJIHOBbIE AHTEHHHBI.
punepueie Ilepeparomye aHTEHHBI JUIMHHBIX BOJIH.
TPaKTHI. [Turanue nepenaromux anteHd CB, [I1B
Bonpockl munn | iuana3oHoB. [Ipuemubie anTeHHB CB 1
aTopu3aluu B nmmama3oHOB.
AQHTEHH.
4.3 [TpobGiiemsl 311 CymHocTb npodsiemsr SMC. 2
KTPOMAarHuTHO | XapaKTepUCTUKU aHTEHH, BIUSIONIUE
5 Ha DMC. CriocoOsl 1T0JaBIEHNAA
COBMECTHMOCT | U3JIyuyeHUs B TpeOyeMOM HallpaBICHUM.
u. CriocoObl IOBBIIIICHU ST
MOMEXO3aLUIIEHHOCTA aHTEHH
anepTypHOro TUMa. 3alUTHBIE SKPAHBI.
Komnencanmonnsie metoibl. PerieHue
npo6embl DMC ¢ OMOIIIBIO
a/IafITUBHBIX AHTEHH.
3.2.2. [IpakTHYeCcKHe 3aHATHSA, COJAePrKaHNe H 00beM B yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocTb
paznena (B yacax)
| 1.1 Pacuer nons ¢ IIpoBeneHue pacueTos 2
y4eToM PaIMOJIOKALIMOHHOTO TOJIsI C YYETOM
penbeda pesbedha MECTHOCTH
MECTHOCTH.
1.2 Onpenenennie | IIpoBeneHue pacyeToB HaNPsIKEHHOCTU 2
HaMpsHKEHHOCT I10J151 110 3aJJaHHBIM [TapaMeTpaM 1
Y MOJIs 10 orpe/ieIeHre BeJIMYUHbI TOABOJUMON
3agaHHoMy KY MOUTHOCTH
AQHTEHHBI U
MOJIBOAUMON K
Hen
MOIIHOCTH.
2 2.1 [MpubaKeHHBI Pacuer mapamMeTpoB CHMMETPUYHBIX 4
il 3aKOH HarpaBJICHHbIX BUOPATOPON ISt
pacripeniesieHus1 KOHKPETHOI'0 Juara3oHa BOJH

TOKa B




CUMMETPUYHO
M
EKTPUIECKO
M BUOpaTope
(C3B).
Huarpamma Ha
MPaBJIEHHOCTU
C3B.

22

Huarpamma Ha
MPaBJIEHHOCTU
C3B.

Pacuer 1 mocTpoeHue auarpaMMbl
HAIPaBJICHHOCTH CUMMETPUYHOTO
BHUOpaTOpa

3.1

Bnuguue
paccTosiHus
MEXKIY
3JIeMEHTaMM
pELLETKH Ha
rapaMeTphl
PELLETKH.

Onpenenenyie napamMeTpoB 1
KOHCTPYKILIUHU 3JIEMEHTO(
BAa3MPOBAHHOUN AHTEHHOW PEIETKU

32

Biuanue
TOYHOCTHU
BBITIOJTHEHU ST
3epKaJIbHOM
AQHTEHHBI Ha ee
HaIpaBJIeHHbIE
CBOJICTBA.
Bnusuaue
OTPaXeHU! OT
3epKajia Ha
pexuM paboThI
MU TAIOIIEeH
JIMHUU.

[TpoBeneHue pacueToB 3epkaiia
HAIPaBJIEHHOW aHTEHBIBIM C
Ofpe/ieJIeHHBIMU MapaMeTpaMu 3epKajia
W JJIMHHOW BOJIHEBI

4.1

MaxkcumasbHOe
JOIYCTUMOE
paccTosiHue

MEKITY
U3JTyvyaTes s MU
DAP.
Bomnpocst

MUTAHUS KOPOT
KOBOJIHOBBIX

aHTEHH.

KOHCTpYKTHBHBIN pacyeT MUTaHUA
DAP

4.2

Hcnonws3oBanu
e
3anpeaesbHbIX
BOJITHOBOJIOB B
KadecTBe

Pacuer napameTpoB BOJTHOBOAHOTO
TpakTa ajis noaoaa nuranus Kk AP

10




U3y YaloIInX
9JIEMEHTOB
DPAPusB
KavecTBe
Pa3IUYHbIX
9JIEMEHTOB
BOJIHOBOJIHBIX
TPaKTOB.

4.3

Kommencamon
HBIE METOBI.
Pemrenne
poOJIEMbI
OMC ¢
IIOMOIIBIO
aJarTUBHBIX
aHTEHH.

Pacuet u onpenenenue 3HaueHUs
3JIeKTPOMArHUTHON COBMECTUMOCTHU
AQHTEHH TepeIaloIIeld CUCTEMbI

3.2.3. JlabopaTopHbIe 3aHATHA, COJIePIKaHNe H 00beM B Yacax

Mopynb

Homep
pasgena

Tema

Copepxanue

TpynoemMKocTb
(B yacax)

1.1

Hccnenosanne
CTPYKTYpBI
o YKB

BOJIM3U 3€MHOU

MOBEPXHOCTH

pU HATMYUY U
OTCYTCTBUU

MPEeNsATCTBUN.

Hccnenosanue ctpykrypsl oss YKB
BOJIM3M 36MHOI TOBEPXHOCTH IPU
HaJIM4YMU U OTCYTCTBUH HpeHHTCTBHﬁ.

2

1.2

Uccnegosanue
CITI0CO00B
W3MEpPEeHUst
rapamMeTpoB
aHTEHH

HccnenoBanue criocoO0B U3MEpEeHHsI
napaMeTpoB aHTEHH

2.1

UccnepoBanne
JUPEKTOPHBIX
1 pyHOPHBIX
aHTEHH.

HccnenoBanne JUPEKTOPHBIX U
PYIOPHBIX AHTEHH.

22

HUccnenosanue
3€PKAJIbHBIX U
IIeJIEBBIX
aHTEHH.

HccnenoBanue 3CPKAJIbHbIX U HICJIEBBIX
AHTCHH.

3.1

Hccnenosanne
aHTEHH

WccnenoBanue aHTEHH BpaIiaoIencst
MOJISIPUBALIUHY.

11




Bpaliaouiencs
TIOJISIPU3AITIH.
3.2 Hccnenosanne Nccnenosanne hpazupoBaHHBIX U 2
(pazupoBaHHBIX a/IAMITUBHBIX AHTEHHBIX PEIIETOK.
U QAN TUBHBIX
AHTEHHBIX
PEIIeTOK.
4 4.1 Uccnenosanue WccnenoBanne cuHdazHbIx 2
CUH(A3HBIX TO | TOPU3OHTAIBHBIX IUANIA30HHBIX AHTEHH.
PU3OHTAJIbHBIX
JIAATa30HHbIX
aHTEHH.
4.2 Uccnenosanue HccnenoBaHue JOronepuoanyeckux 2
JIOTOTepruOIUY aHTEHH.
€CKUX aHTEHH.
4.3 Uccnenosanue HccnenoBanye aHTEHH B IEYATHOM 2
aHTEHH B HACIIOJTHEHUH.
re4yaTHOM
HUCIIOJIHEHUH.
3.3. Conepxxanue MaTepHuaIoOB, BLIHOCHMbIX HA CAMOCTOSITEJbHOE H3YUeHHe
Monyns | Homep | CopepxaHue MaTepualioB, Buapl camocTosiTesbHOM TpynoemMKocTb
pazznena BBIHOCUMOTIO Ha IEATEILHOCTH (B yacax)
CaMOCTOATEILHOE
U3y4deHue
1 1.1 HusnexkTpuyeckas COCTaBJIEHUE KOHCIIEKTA 8
MIPOHUIIAEMOCTh

Tporocdepsl U
crpatocdepsl. JIokaabHbIE
HEOJJHOPOAHOCTHU
JUJIEKTPUYECKOMN
MIPOHUIIAEMOCTH
Tpornocgephl.
DJIEKTPUYECKUE CBOMCTBA
MOHOC(EPHI.
JusnekTpuyeckast
MPOHUIIAEMOCTh U
MIPOBOJIUMOCTh
noHocgepsl. JIokaabHbIE
HEOJJHOPOJHOCTH B
nonocgepe. Monochepnsie
BO3MYILIEHHUS.
Pacnipoctpanenue
PaIMOBOJIH B 3€MHOM

12




atMocepe. [TperomieHne
pamuoBoiH. Ob1He
omnpenenenus. Tpaekropus
BOJIHBIL. Pannyc KpuBU3HBI
TpaekTopuu. TpaeKkTopun
pasMoBOJIH B Tporocdepe.

DKBUBAJIEHTHbIA pagnyc
3emun. TpaekTopun
PaaMOBOJIH B MOHOCEDE.
Paccesinue paguoBosiH

cnadbIMU
HEOJHOPOAHOCTSIMU
armocdepsl. Ocnadienue
paanoBoJIH B aTMocdepe.
Ocnabnenue B ra3ax.
OcnabiieHre B ocagkax.
Ocnabnenue B voHOCepe.
COCTaBJICHHE KOHCIIEKTA |
2 Pacyer nouisi ¢ yuetom
penbeda MECTHOCTH

Pacder nons ¢ yuerom
peiibepa MECTHOCTH.
Pacnpocrpanenue YKB B
ropozne. PakTopsl,
BJIMSIONIME HA
YCTOWYMBOCTH PaOOTHI
JIMHUU cBI3U. JlanbHee
TpornocdepHoe
pacnpoctpaHenue YKB
(muauu [ITP). OcHoBHBIC
XapaKTepUCTUKHU JIMHUAN
HTP. DuepreTuueckuit
pacuet smnuii JITP.

pedepaTuBHOE U3JIOKEHUE,
MpoBepKa 3aja4

dykTyauuu ypoBHA
curHazia. Buennue mymsl,
BJIMSIOIIME HA paboTy
KOCMMYECKHUX
paguoHui. MckaxeHns
CUTHAJIOB B TPaKTe
pacIpoCTpaHEeHus.
JucriepcuoHHbIE
uckaxenus. [edpopmanus
CIIEKTpa CUIHAJIa 3a CUeT
a¢ppexra Jonnepa.
DHepreTuyecKkue
COOTHOILIEHUS Ha
KOCMMYECKHUX

BBITIOJTHEHHUE TTPOEKTHBIX
3aJaHui

padruOJIMHUAX. OcCHOBBI

13




pacuera KB paguonunuii.
VYTIIIbl HAKJIOHA TpaeKTOpUU

22

Pacyer HanpsikeHHOCTH
noJisi. MexaHusm
pacnpocTpaHeHUs 1
00J1aCTU PUMEHEHU S
JUTMHHBIX BOJIH. Pacuer
HAMPSIKEHHOCTH TOJIA.
Koaddurment
HAIPaBJICHHOT'O JIEUCTBUS
(KH]I) aHTEeHHE!.
Koagpdunmenr nonesHoro
nevicteus (KIT) n
KO3((pUIIMEHT yCUIeHU S
(KY) aarennsl. CBs3b
mexny KY, KH u KITJ
aHTeHHbl. OnpeneneHue
HANPSKEHHOCTH TOJISI IO
3agaHHoMy KY aHTeHHBI 1
MOJBOJMMOM K HEell
MOIITHOCTH.
[onsipu3aiMOHHBIN JUTUTIC
1 €ro mapamMeTphl.
DIMOTAYECKAs], KPYroBasi
Y JIMHEeWHasl MOJIspu3alvs
noJist anteHHsl. KH/I
AQHTCHHBI C JUTATITHYSCKOU
NOJIIpU3ALMEN TTIOJIA.

[MOJArOTOBKA COOOILIEHNNA U

JOKJIad0B

3.1

OcHOBBI CTpOroro
pelIeHus 3a/1a4u O
CUMMETPUYHOM
3JIEKTPUUYECKOM
BuOparope.
CHUMMETpUYHBIN 1IEIEBOU
BuOpatop. [Tapamerpsi,
XapakTepusyolye
IIPUEMHBIE AHTEHHBI:
KO3(ppumeHT
HAIPABJIEHHOTO JIENCTBUS,
KO3(p(pULIMEHT yCUTIEHUS.
D deKkTUBHas IJI0IAb
NPUEMHOI AaHTEHHBI.
CornacoBaHue IpueMHON
Y NepeAarolel aHTeHH 10
HOJISIPU3ALMH.

COCTaBJICHUE KOHCIICKTA,
IMpOBEPKa 3a1a4

10

3.2

[Tnockas nBymepHas
cuH(a3Hasl aHTeHHAs

14

HanucaHue pedepara-
JOKJIaa, IpoBepKa 3a/1a4

10




peuierka. M3nyyvaomas
IUIOCKasl TIOBEPXHOCTh
(ameptypa) ¢
HeNpepbIBHBIM
pacnpeienieHueM
UCTOYHUKOB [1oiireHca.
Nznyuyenue
MPSAMOYTOJIbHOM U KPYTJIOi
CUH(A3HBIX TIOBEPXHOCTEN.
BiusiHue 3akona
aAMIUIUTYAHOTO
pacripesiesieHus1 Ha
AUarpaMMy
HanpasieHHoctd 1 KHII.
AnepTypHbIi
KO3(pPULMEHT
UCIIOJIb30BAHUS
M3JTyYalolei MOBEepXHOCTH
(KUII). Bnusinue ¢a3oBbix
VCKa)KEHUIl Ha
HarpaJIeHHbIE CBOWCTBA
U3JTyvalonen
nosepxHoctu. [loHstue o
CUHTE3€ aHTEHH.
CBepxHarpaBJieHHbIE
AQHTEHHBI.
HeskBuaucrantHole
AQHTEHHbBIE PEIIETKU.
3epKajbHbIE
napa0oIMUecKue aHTCHHBI.
I'eomeTpuyeckue CBOWCTBA
Y TIPUHILIUIT ICUCTBUS
napaOoJMYEeCcKOi AaHTEHHBI.
[TpubaKeHHBIE METO/IBI
pacyera auarpaMMsl
HalpaBJIeHHOCTH
3epKaJbHON
napaOoTMIECKON aHTEHHBI.

4.1

[TnaBHBIA ¥ TUCKPETHO-
KOMMYTaIlMIOHHBIN
crocoOb! (ha3MpOBaAHUS.
AHTEHHBIE PELIETKU C
YaCTOTHBIM
CKaHUPOBAaHUEM.
AHTEHHbIE PEIIETKU U3
aKTHBHBIX U3JTydaTesIeu.
[ToHsiTE O MHOTOJTYyYEBbIX
pemérkax. [Tonsitue 06

15

COCTaBJICHHUE KOHCIIEKTAa

10




AQHTEHHBIX peleTKax ¢
00pabOTKOM CHUTHAA.

4.2

AHTEHHbIE PEIIETKYU B
MOJIOCKOBOM HCIIOJIHEHUH.
ITHeBMaTnueckue
aHTeHHbl. [IpumeneHune
WCKYCCTBEHHBIX
(CMHTE3MPOBaHHBIX )
PacKpbIBOB.
Ncnonb3zoBanue
3arpe/iebHbIX BOJIHOBOIOB
B Ka4eCTBE U3JTyvaloluX
aneMeHToB PAP u B
KauecTBe Pa3IMYHbIX
3JIEMEHTOB BOJIHOBOJHBIX
TpPakTOB. Majo
BBICTYHAIOIIKE
JUSJIEKTPUYECKUE WIN
peOpHCThIe aHTEHHBI
MOBEPXHOCTHBIX BOJIH.

MOJrOTOBKA 3JIEKTPOHHBIX
Mpe3eHTalHii, TPOBEepKa
3aga4

10

4.3

Pemenne npo6iemsr SMC
C NMOMOILIBIO aJANITUBHBIX
aHTeHH. [lonArue o
B3aUMHOM "pa3Bs3Ke"
OJIM3KOPACIIONOKEHHBIX
aHTeHH. Pa3Bsa3ka aHTeHH
10 TOJISIPU3AIY 1
YacToTe.

MOATOTOBKA COOOILEHUN U
TIOKJIAZIOB

4. ®oH/] OLIEHOYHBIX CPEJCTB /IS MPOBeeHNUs TeKYIel U MPOMeKyTOYHO
aTTecTalyu 00yJaArIIHUXCs M0 U CIUILINHE

®OHJI OLIEHOYHBIX Cp€ACTB TEKYIIETO KOHTPOJIA U HpOMe)ICYTO‘IHOﬁ aTTeCTaluu I10 HUTOraM
OCBOCHUA NUCHUIIIUMHBI ITPEACTABIICH B IIPHUJIOKCHUM.

POHJI OIIEHOYHBIX CPEJICTB

5. YueoHO-MeTOqMYECKOE H HH(pOpPMAIIMOHHOE O0ecneYeHne JUCIHILINHDI

5.1. OcHoBHas JuTeparypa

5.1.1. IleuaTHble N3JaHUA

1. » Hedeno, Eprenmnii MBaHoBuu. PacnpocTpaHeHue paguoBOJIH U aHTEHHO-(UIEpHbIE
yCTpOKCTBA : yued. mocodue . - Mocksa : Akagemust, 2010. - 320 c. - (Boicmee npodeccnonanbHoe
oOpazoBanue). - ISBN 978-5-7695-6460-4 : 385-00. e IlerpoB, B.M. DnekTponuHamuka u
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http://work.zabgu.ru/fos/16/16.8/11.03.02%20-%20%D0%911.%D0%92.18%20-%20%D0%90%D0%A4%D0%A3%20-%20%D0%9C%D0%A1%D0%B8%D0%98%D0%92%20-%202022.pdf

pacrnpocTpaHeHue pajuoBOJH : yuel. - Mocksa : ['opsvas nunus-Tenekom, 2003. - 558 c. : ui. -
ISBN 5-93517-073-6 : 180-00.  Benonmen, Bnamumup VBaHoBWY. DieKTpoauHaMuKa : yueo.
mocodue . - Munck ; Mocksa : Hosoe 3Hanune : UH®PPA-M, 2012. - 205 c. : ui1. - (Boiciiee
oOpazoBanue). - ISBN 978-985-475-351-5. - ISBN 978-516-004-692-1 : 229-90.

5.1.2. Uz3pgannsa u3 9BbC

1. « IletpoB, 5.M. DnekTpoMarHUTHbIE MOJISI BO BpalIAONIMXCs UHTEP(EpOMETpax U TMPOCKOIMAx
/ IlerpoB B.M. - Moscow : I'opsuyas smnus - Tenekom, 2015. - . - DIeKTpOMarHUTHBIE MO BO
Bpalamoumxcs uHTepdepomerpax u rupockonax [dnaextpoHHblid pecype] / Ilerpo B.M. - M. :
I'opsyas muuusd - Tenekom, 2015. - http://www.studentlibrary.ru/book/ISBN9785991204347 .html.
- ISBN 978-5-9912-0434-7 . e [Iloranos, Jleonun AJsekceeBUdY. IJEKTPOJUHAMHUKA U
pacrpocTpaHeHre paJruoBoJH : YueOHoe nocodue / [Totanos JI.A. - 2-e u3a. - DnekTpoH. aaH. - M
: MBmarensctBo [Opaiir, 2018. - 196. - (bakasaBp u cnenuanuct). - 2-e¢ usganue. - ISBN
978-5-534-05369-2 : 509.00. JonoaHurtenbHas qUuTeparypa

5.2. JlonoHUTeEJILHAS JUTEpaTypa
5.2.1. IleyaTHbIE N3 JaHUA

1. « BacunbeB, Anekcanap HukonaeBuu. Kiaccuueckass snexktpoauHamuka. Kpatkwii Kypc
nekimi : yue0. mocooue. - Cankt-Ilerepoypr : BXB-ITetepOypr, 2010. - 288c. : wi. - ISBN
978-5-9775-0343-3 : 226-00. » BepxorypoB, AHarosnui Pycianosnu. ®usmka. eKTpoAMHAMUKA.
dusuka konedanwit 1 13 BomH. KBanToBas ¢umsuka : ydued. mocodue. - Yura : Yurl'Y, 2004. -
199c. - 98-00. « Tamm, VI.E. OcHOBBI TEOpUH 3JIEKTPUYECTBA : yuel. ocoOue sl CTyJeHTOB YH-
toB / Tamm W.E. - 9-e uzn., ucnp. - Mocksa : Hayka, 1976. - 614 c. : un. - 1-73.

5.2.2. Uzpgannsa u3 9BbC

1. » KpaBuenko, Hukonaii IOpbeBuu. ®usnka : YueOHuk u npaktukym / Kpasuenko H.1O. - M. :
UznatensctBo Opaiit, 2017. - 300. - (IlpodeccmonanbHoe oOpaszoBaHme). - ISBN 978-
5-534-01418-1 : 117.12. » MycuH, Opat PanmroBuu. ®usmka: 31€KTpUYECTBO U MAarHETU3M :
Vyebnoe nocodue / Mycun IO.P - 2-e uzn. - M. : MspatensctBo FOpaiir, 2017. - 261. -
(TTpodpeccronanbroe oOpazoBanue). - ISBN 978-5-534-03005-1 : 83.54.

5.3. ba3nl JAAHHDbIX, I/IH(,t)OpMaHI/IOHHO-CHpaBO'-IHI)Ie H IMMOMCKOBbBI€ CHCTEMbI

Haszsauue Ccruika

Nudopmanmonnas cucrema «Eaunoe okHo | http://www.e-library.ru.
Joctynma K 00pa3oBaTeslbHBIM — pecypcam»
(http://window.edu.ru/). . Hayunas
OnektpoHHass bubnmoreka  http://www.e-
library.ru. 3 .  DJeKTpOHHBIE  BEpCcUU
yueOHHKOB, NoCOoOuiA, METO/IMYECKUX
pa3padOTOK, YKa3aHWW M PEKOMEHIAIMNA IO
BCEM BUJAM yueOHOI padoTHI,
NPeJyCMOTPEHHBIX ~ BY30BCKOW  paboueit
[IPOrpaMMoM, HaxoAsIuecss B CBOOOJHOM
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AOCTYIIE AJId CTYIE€HTOB, O6yanOH_II/IXCH B BYy3C

6. IlepeyeHb MpOrpaMMHOI0 o0ecneyeHns
[TporpammHoe obecnieuenne oOmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
[TporpaMMHOe oOecnieyeHne CrielMaIbHOrO Ha3HAYCHUS:

1) Mozilla Firefox

7. MaTepHajJbHO-TEXHHYECKOE 00ecnevYeHne U CIUNIMHBI

HanmenoBaHue nomerneHni s nposesieHnss |  OcCHAIEHHOCTh CHENMAIbHBIX TIOMEIIECHUH 1
y4eOHbIX 3aHATUI U IJI1 CaMOCTOSATENIbHON | MOMEIEHUH /ISl CAMOCTOSITENIbHOM PadoThI
padoOTHl OOYJAIOIIUXCS

VueOuble aymuropuu ans  npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUM JIEKLIMOHHOTO TUIIA oO0y4yeHHs1 yKazaH B TMacropre ayIuTOpUH,
3aKPEIJIEHHOU PACIIMCAHUEM 110 (PAKYJIBTETY

V4yeOHble ayAUTOpUM Il TIPOBEICHHUS
MIPAKTUYECKUX 3AHATUN

VyeOHble  ayAUTOpPUM JUJIL  TIPOBEICHUS
Ja00paTOPHBIX 3aHATHHA

VueOHble ayauTOpuUM AJIsl MPOMEKYTOYHON
aTTecTaluu

8. MeToanueckue peKOMeH/Jaliy M0 OPraHu3anuy U3y4eHus1 U CIUTIINHBI

[Tpu U3y4YeHUU AWCIMIUIMHBI CTYAEHTHI JIOJDKHBI JOCTATOYHO MHOTO paboTaTh CAMOCTOSITENILHO
Kak IpH TOBTOPEHUHM JIEKIIMOHHOTO MaTepuajia, TaK M IPH MOATrOTOBKE K JIAOOPATOPHBIM H
MpaKTUUeCKuM 3aHATUsAM. [l obecrieuerust 3(h(peKTUBHOTO YCBOGHHUsSI CTYAEHTAMH MaTepUasioB
JHCIATUTAHBL HEOOXOIMMO Ha TIEPBOM 3aHSATUM CHAOIWTh WX TIEPEYHEM BOIIPOCOB, KOTOpHIE
MOJJIeKAT U3YUYEHUIO, CIIMCKOM OCHOBHOW M JJOTIOJIHUTEIBHOM JTUTEPATYPHl 11 CAMOCTOSITEJIbHOU
paboThl, TEMATUKOW 3aJaHUN IS CaMOCTOSTENBHOM padoTh. KOHTpONb TeKyIero ypoBHs
YCBOEHHSI U3YUYEHHOTO MaTepuasja B T€YEHHE KakJOro CEMECTPA JOJKEH OCYLIECTBISITHCS IMyTeM
KOMITBIOTEPHOTO TECTUPOBAHM S MO JIEKIIMOHHOMY KYpCY.

B pamkax m3ydeHusi QJUCLIMILTUHBI [IPELyCMATPUBAETCS] MPOBEACHNUE JIEKTPOHHOIO TECTUPOBAHUS
CTYIEHTOB MO CleAylolnmM 4 MOAYyJsIM, COCTaBJIEHHBIM Ha OCHOBE TECTOBBIX BOIIPOCOB IO
JUCLIUTLTIHE.

* PacnipocTpaHenue paiMoOBOJIH B CUCTeMax TeJepaauoBeanus (pa3aensl 1 v 2)

* OCHOBBI TEOpUM aHTEHH (pa3nessl 3,4)

* KoHKpeTHBIE TUITHI aHTEHH B CUCTEMAaX TesepaaroBenanus (pa3aess 5,6)

* TUNBI AHTEHH PA3JIMYHBIX JUana3oHOB (pasnesnsl 7,8,9)
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Pazpaboturk/rpynma pa3paboTIYMKOB:
Cepreii ['puropbeBry BuoObiii

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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