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AHoTaniss Kypcy

PangioTexHiyHi cuCTeMH BIOITPalOTh BUKIIOYHO BaXJIUBY poOJIb B 3a0e3MEYeHHI
YIPaBJIiHHS PyXOM MOi3/1B 1 MiIBULICHHs O0€3MeKH MepeBi3HOTO MPOLIECYy.

MeToro HaBYaIBHOI NUCHUIUIIHA «PaTlOTeXHIUHI CUCTEMH 3aTI3HUYHOTO TPAHCIIOPTY» €
HaOyTTS 3HaHb 3 OCHOB TeOpii, MPHUHIMIIB OpraHizaiii, MPOEKTYBaHHS 1 TEXHIYHOTO
00CIYyroByBaHHSI CHCTEM TEXHOJIOTIYHOIO paJlo3B’si3Ky 3ali3HUIb; O3HAHOMJIEHHS 3
PafiOTEeXHIYHUMH MPUCTPOSIMH, SIKI BUKOPUCTOBYIOTHCS JJIsI ONEPATHUBHOIO YIPaBIIiHHSA
TEXHOJIOTTYHUMHU MPOLECAaMU B PI3HUX MIAPO3/1Iax 3a113HUYHOTO TPAHCIIOPTY.

BuBueHHs B JEKIIHHOMY Kypci TEOPETHMYHMX OCHOB 1 CyYacHMX TEXHIYHHUX 3aco0iB
Pamio3B’sI3Ky JIOTIOBHIOETHCSI JTAOOPAaTOPHUMH Ta TPAKTUYHUMH 3aHATTSMH, METa SKUX —
O3HAWOMJIEHHSI 3 TPUHLIMIIAMH OpraHizamii 1 TNPOEKTYBaHHA MEPEeX TEXHOJOTTYHOTO
pamio3B’A3Ky Ha CTAHINAX 1 TIEPETOHAxX 3aJI3HUIL Ta HAJaHHS MPAKTHYHUX HABUYOK POOOTH 3
amapaTyporo 3aJi3HHYHOTO Ppajio3B’s3Ky, BHMBUCHHS METOMAIB 1 MpUJIadiB BUMIPIOBaHHS
napameTpiB panio 3aco0iB. Po3risiiaioTbess MUTaHHS MPOEKTYBAaHHS Pa/lOMEpeX, BU3HAYEHHS
JAIHOCTI Paio3B’ 3Ky Ta PO3paxyHKIB €JIEKTPOMArHITHOT CYMICHOCTI pazio3aco0iB.

Yomy BM MaeTe o0paTH e Kypc?

BuBumBmm 1meit kypc Bu oTpumaere 3HaHHS 3 TPUHIMUINB OpraHi3amii, CKJIamy
o0JIaTHaHHS 1 XapaKTePUCTUKU MEPEkK TEXHOJIOTIYHOTO Paio3B’A3KY, sIKi BUKOPHCTOBYIOTHCS Ha
3aII3HUYHOMY TPAHCTIOPTI.

Bu 3MmoxeTe BHKOPHUCTOBYBATHM OTpUMMAaHi 3HAHHS NPH BUPILICHHI NPAaKTUYHUX 3a7ad
oprasizariii, IpOeKTYBaHHS 1 IH)KCHEPHUX PO3PAXyHKIB.

Taki X NUTaHHS BHUPINIYIOTbCS 1 BAXJIUBI JJIsl ONEpaTOpiB CHUCTEM CTUIBHHUKOBOTO
pazmiosB’sI3Ky.

Komanga BuknamauiB i Bamri koserm OyayTh TOTOBI Hagatu Oynb-sKy IOTIOMOTY 3
JESKUMHU 3 HAUO1IBIII CKIIQJHUX aCTEKTIB KypCy MO eJIeKTPOHHIM NomTi 1 0coducto — y podounii
qac.

Orasig kypey

Lleit kypc, KM BUBYAETHCS 3 BEPECHS IO TPY/CHb, 1a€ CTYACHTaM INIMOOKE PO3yMiHHS
0co0iMBOCTEN (PYHKLIOHYBaHHS PAAIOTEXHIYHUX CHUCTEM 3ali3HUYHOIO TPAHCIOPTY, UIO
3HAUILIN IIUPOKE 3aCTOCYBAaHHA B CHCTEMax YIpPaBIiHHSA poOOTOI0 3aJIi3HUYHOTO TPAHCIIOPTY.

Cxema Kypcy

Jlexuii

Marepian s caMOCTIHHOT poOOTH

OOroBopeHHs Ha 3aHATTIX

JlabopaTopHi 3aHITTS

IMomipkyii ]
[IpakTryH1 3aHATTS

Buxonaii
Kypcosa po6ora

Koncynpramii

Ex3amen

Kypc cxmagaetbcst 3 Jnekuid, NpakTUYHUX 3aHATh Ta JlabopaTopHHMX 3aHATh. Kypc
CYIPOBOJUKYETbCS  MOSCHIOBAIBHO-UIIOCTPATUBHUM Ta HAao4YHUM MatepianoMm. CrylneHTH




MaTUMyTh MOXJIUBICTh 3aCTOCOBYBAaTH OTPHMMaHi 3HAHHS Ta BUPINIYBATH MPAKTUYHI 3aBIaHHSI
pPO3paxyHKy 30H PaJiOTIOKPUTTS Ta €JIEKTPOMATrHITHOI CYMICHOCTI.

Pecypcu kypcey
Indopmaniss mpo Kypc po3mimeHa Ha caiTi YHiBepcurety (https://do.kart.edu.ua/),

BKJIIOYAIOYM HABYAJBHHH IJIaH, MaTepiay, 3aBIaHHs Ta MPaBUIIa OI[IHIOBAHHS KYpCY).

JlonatkoBuii MaTepian Ta TOCWJIaHHS Ha EJNEKTPOHHI pecypcH IOCTYNHI Ha CauTi
VYHiBepCUTETY y O3 «IUCTaHIlIIIHE HABYAHHS MOPSJI 13 MUTAHHSAMU, HAJ IKUMHU HEOOX1IHO
MOMIPKYBAaTH Ii4ac MiArOTOBKH JJIsi OOTOBOpPEHHS Ha 3aHATTAX. HeoOXigHa miaroroBka
MOBUHHA OYTH 3aBeplieHa 10 MOYaTKy HACTYITHOTO 3aHATTS.

Onuc HaBYAJILHOI JUCHUILIIHA

KinbkicTh kpenuris — 24.

3araipHa KiJIbKICTh TOAUH BUBUEHHS gucuuiuiiay — 720.
KinpkicTh ToIMH BigBeACHA Ha TpoBeaeHHs Jekiii — 105.
KinbkicTh ToJIMH BiBEACHA HAa cCaMOCTiiHY poooTy — 315.
Tepmin Buxiaganns — 3,4,5,6 cemectp.

Temu Kypcy

Jlekuii, 1a00paTOPHi 3aHATTS, NPAKTUYHI 3aHATTS
Crnucok OCHOBHHX JIEKLIH Kypcy HaBeleHUH Hibkye. [TmipHyliTe 3a 3MiHAMH y PO3KIIaIi.

Temu JeKkmii

3microBHuil MoayJsb 1. IlepexaBanbHi Ta npuiiMajJbHi NMPUCTPOI pagioTeXHiYHUX
cucTeM

Tema 1. IlepenaBanbHi HPUCTPOi: CTPYKTYpPHI CXeMH 1 mapamerpu. [eHepatop 3
30BHIIIHIM 30y/KeHHAM: (i3u4Hi mporecu 1 pexxumu pobotu. I[loMHOXKyBaui YacTOTH.
Eneprernuni CIBBIIHOIIICHHS 1 HaBaHTa)XyBallbHI XapakTepucTUkH. CXeMu TreHepaTopiB 3
30BHIIIHIM 30yKEHHSIM.

Tema 2. ABroreHepaTopu: YMOBH 1 pexuMHu 30ymxeHHs. CXeMH aBTOreHepaTopiB.
Hectabinizyroui akTopu i Mmetoau cradimizanii yactoru. CHHTE3aTOPH YaCTOTH.

Tema 3. Monynstopu: cxemu 1 mapamerpu. Kyrosa Mmonyinsuis. Bzaemo3s’s30k ¢a3oBoi 1
9acTOTHOI Moay sLii. MeToau i cxemu Moxyssmii. [lepenaya muckpeTHux i mupoBUX CUTHATIIB.

Tema 4. [TpuitmanbHi TIPUCTPOI: CTPYKTYPHI CXEMHU, OCHOBHI MapaMmeTpu. BxigHi
MPUCTPOI, CXEMH 1 TapaMeTpH.

Tema 5. [lincunroBadi BUCOKOI YaCTOTH: OCHOBHI CXEMH 1 mapameTpu. Metoau
3a0e3meueH s CTIMKOCTI MiACHIIOBAYiB.

Tema 6. [IpuHuunu nepeTBoproBaHHs 4acToTH. [lepeTBoproBayi 4acTOTH
CyINepreTepoJuHHUX MpUManbHUX NpUcTpoiB. [1001uH1 KaHaIM npuiioMy.

Tema 7. Jlemoaynstopu: ¢pi3udHi mporecu, cxemu, napameTpu. ClIoTBOPEHHsI CUTHAJIIB.
JemMonynsiTtopy 9acTOTHO 1 (ha30MO Ty IbOBAaHUX CUTHAIB. CXeMH 1 mapaMeTpH.

Tema 8. Jlemonynsropu curnanie ®Mu, OPMH ta QPSK. Jlemonynstopu nuppoBux
CUTHAJIIB.

3micTroBHmMit MoayJib 2. [lommMpeHHs pagioXBWIb Ta aHTeHHO-(iTepHi mpucTpoi

Tema 1. EnextpocTaTnuHe mojie Ta Horo xapakTepuCTHKH. MarHiTHe mosie Ta HOro
xapakTepucTukH. CTallioHapHi eJIEKTPOMarHiTHI MOJIs.
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Tema 2. PiBusuas MakcBemna ansi enekTpoMarHiTHoro mons. [IpoBimHMKHM Ta
JieneKTpuku B piBHSAHHIX MakcBena. Kiacudikamis enekTpoMarHiTHUX SIBUI 3a PIBHSHHSAMU
Makcsena. CTOpOHHI CTpyMH, 3apsiid Ta MOJIS B piBHAHHAX MakcBena.

Tema 3. Enepris enexkrpomar”iTHoro moyis. bajmaHc MOTY)KHOCTI  3MIHHHX
€JIGKTPOMArHITHUX TOJIB.

Tema 4. XBWIbOBHI XapaKTep €JIEKTPOMATHITHOTO TMOJs. EHepris emekTpomMarHiTHOTO
noJisi. MeToau piteHHs cucteMu AudepeHuiiHux piBHIHb MakcBena.

Tema 5. XBuneBoau ta 06’emMHi pe3oHaTopu. OCHOBHI THUITU XBUJIb B KPYTJIMX Ta
MPSIMOKYTHUX XBHJIEBOJIAX.

Tema 6. OcHoBuM Teopii BHUMNPOMIHIOBAHHS €JIEKTPOMArHiTHUX XBWIb. [Lmocki,
LWTIHIPUYHI Ta chepryHi XBUII.

Tema 7. [TpuHIIMIIN BUTIPOMIHIOBaHHS paaloXBWIb. Bunpominenns aumnoss ['epia ta
BUIIPOMiHIOBaua [ tolreHca.

Tema 8. Posmosin ctpymy 1 Hanpyru B JiHIMHUX aHTeHaX. AHTEHH Pi3HUX Jliana30HiB
PamaioXBUITH

Tema 9. PosmoBcromkeHHs] paaioXBwiib. SIBUIMA BIiAOWTTS, audpakiiii Ta po3CITHHSI
pamioxBuiab. 30HM $KI BaXJIHMBI TPU PO3MOBCIOKEHHI Ta BIIOWTTI pagioxXBWib. Brums
Tponochepu 1 ioHOChHEpH HAa YMOBH TIOIIMPEHHSI PaJliOXBUIIb.

Tema 10. IlommpeHHs paaioXBWib pi3HUX Aiama3oHiB. OcoOOJUBOCTI MOIIUPEHHS
PaaioXBUIIb B CHCTEMAaX PyXOMOT'O Pajlio3B’sI3KYy.

3microBHuUI Mmoay.ab 3. Pagiopeseiini Ta CynmyTHMKOBI CHCTEMHU.

1. 3arayibHi  BiJOMOCTI TIPO  CYNYTHHUKOBI Ta paJioOpelieiHi CHCTEeMH Tepeadi.
XapakTepuCcTUKa JIiana3oHy eNeKTPOMAarHiTHUX XBWJIb Ui CHCTEM CYIIYTHHKOBOTO Ta
paziopeneitHoTo 3B’ SA3KY.

2. CrpykTypHa cxema CymyTHUKOBUX Ta pajiopeneiinux cuctem nepeaaui (CPPCII)

3. [Tommpenns paaioxBuib B atMocdepi.3emMHi npodini: npodins Tpacu, 30Hu Ppenens,
KpUBHU3HA 3eMIli, BIAOUTTS BiJ MOBEPXHI 3emll

4, [TpoextyBanus PPJI. Tunosi po6oTu npu BUOOPi Tpacu, MOMUPEHHS PaliOXBUIIb

S. XapaKTepuUCTUKH pajiopeseHHuX JiHil. XapaKTepUCTUKN CUCTEM BIJIMOBIJIHO 10 PEK.
(G.826: mapameTpH, XapaKTEpPUCTUKHU SKOCTI.

6. [TapameTpu aHTEH Ta MaCUBHUX peTpaHCIATOPiB. EHepreTuka paaiopeneiHoi giHii.

7. [lepenbauenHs XxapakTepUCTUK padiopeneiHuX cucteM. OCHOBHI MPUHIMIIN 3aXUCTY 32
JIOTIOMOTOI0 PO3HECEHHS

8. 3aBanu, 110 BIIMBaIOTh Ha poOoTy PPJI, ix xapakTepuctuku. Brnmus curnany, mo
3aBaka€, HA TPAHUYHE 3HAYCHHS pHUiiMava

9. Oprasi3ariist 3B'3Ky 3 JJOIIOMOT'OI0 IITYYHUX CYINYTHHUKIB 3eMili

10. Metonu 3abe3neyeHHs] 0araTOCTAHIIMHOIO JIOCTYMY B CHUCTEMaX CYILyTHHUKOBOTO
3B'SI3KY

11. CursanbHO-KOJIOB1 KOHCTPYKIIT 1110 BUKOPUCTOBYIOThCS B CC3

12. EnepreTtuununii po3paxyHoK 1 ONTUMI3allisl MapaMeTpiB CYIIyTHUKOBUX MEPEX

13. [Ipuatunmu moOymoBM 1 OCHOBHI TMapaMeTpd 3€MHUX CTaHIId 1 OOpTOBUX
pEeTpaHCIATOPIB

14. bararodynkiionansHi O60pToBI peTpaHcisTopu. Perpancistopu 3  00poOKOIO
CUTHAJIB

15. Bruue ocHoBHuX nmapameTpiB CC3 Ha 1i eeKTUBHICTh

16. 3aBaIOCTIHKICTS 1 eJeKTpoMarHiTHa cymicHicts CC3

17. [lincymxkn BuBYEHHS JUCHMIUTIHMA. [lepcrieKTHBU PO3BUTKY CYNYTHHKOBUX Ta

paziopeneiHuX CUCTeM nepeaadi

3MmicTroBHUI Moayab 4. CHCTeMH PyXOMOro pajaio3B’si3Ky.

1. Kpurepii Bubopy Moxmymsmiiinux Qopmarie npu nudpoBiii mepenadi JaHuX.
Monynsamiiini popmatu muppoBUX CTaHAAPTIB cucTemax pyxomoro 3B’s3ky (PTC) apyroro,
TPETHOTO Ta YETBEPTOT'O MOKOJIiHb.



2. MHOXUHHUHI TOCTYN 3 YaCTOTHUM PO3JIJICHHIM KaHaliB. MHOKUHHUHN JOCTYII 3
YacOBUM pPO3IUICHHSAM KaHamiB. MHOXHMHHHI AOCTYH 3 KOJOBUM pPO3IUICHHSIM KaHAaJiB.
Peanpna abonentchka emHicTh C3PO. Oprasizaiiss IymiaeKCHOTO pPEXUMY B MOOITBHUX
CUCTEMaXx.

3. VYhopaBiniHHA TOTYXHICTIO B KaHajax. Po3HeceHe mnpuiiMaHHS CHUTHaIYy.
[lomaBnenHss Mik cuMBOibHOI 1HTepdepenuii. dopmyBaHHS CHEKTpYy CHUTHAJIB, IO
BUIIPOMIHIOIOThCS. ExBanaiizunr.

4. OcoOanBOCTI MPOEKTYBAHHS PI3HUX CUCTEM 3B’S3KY 3 PYXOMHMH 00’ €KTaMH.
Anroputm Okamypa-Xarta.

5. BaranpHa  xapakTtepuctuka crapmapty GSM  (GSM-R).PamioinTepdetic
GSM.CtpykTypa Ta 3arajJpHuil anroput™ QyHKIIOHYBaHHS.

6. Apxitektypa panio intepdeiicy GSM. Opranizamis JoridyHuX Ta (GI3UIHAX
KaHajiB. 3arajpHa KOHIIEMIis MOOUIBHOTO 3B’3Ky TPETHOTO Ta YETBEPTOTO IOKOJiHb.
KonnenryanbsHa mepexeBa Mojienb. CTpyKTypOBaHa MEpEXKeBa apXiTEKTypa.

7. ApxiTekTypa ynpaBiiHHS pecypcamu. Apxitektypa kaHaiiB UMTS. Texnosnorii
BHCOKOMBHJIKICHOTO pamiomoctymy. CimeiictBo mporokoniB IEEE 802.11...16. Crpykrypa
MEPEK MMPOKOCMYTOBOTO pajionoctyny. KoHIen s 3acTocyBaHHS.

8. Konnemmis 3actocyBanns IEEE 802.11...22. MepexeBa apxiTeKTypa

9. Pagiointepdeiicu C3PO. C3PO Tperboro Ta 4eTBEpPTOTO IOKOJiHB. 3arajibHa
xapaktepuctuka nportokony IEEE  802.16. Crpykrypa Ta 3araJbHUA  alrOpUTM
(GyHKIIIOHYBaHHSI.

10.  Apxitekrypa pamiointepdeiicy nporokony IEEE 802.16. Jloriuni Ta ¢i3uuni
kaHanu. B3aemonist pagioinTepdeiicy 3 Mepeker 3araJpHOro IpU3HAYCHHS.

11. 3aranpHa Xapaktepuctuka TexHosorii LTE. Ctpykrypa Ta 3arajabHuii aaropuTM
¢dbyakmionyBanns. Jloriuni Ta ¢i3udHi KaHamu. B3aemonis pamioiHTepdeiicy 3 Mepekero
3arajgbHOTO MPU3HAYEHHS.

12.  TlimcyMKH BUBYEHHS TUCHMIUIIHH. [lepCrIeKTHBH PO3BUTKY CHCTEM 3B SI3KY 3
pPyXOMUMHU 00’ €KTaMHU.

3microBHmit MoayJib 4. PajioTexHivyHi cucTeMu HA 3aJi3HUYHOMY TPAHCIOPTI.

Tema 1. Beryn. MeTa 1 3aga4i AucuuuiiaA. 3MicT Kypey. Ictopuuna noBinka. YactotHe
3a0e3MmeueHHs] MepeX TEXHOJIOTIYHOTO Pajlio3B’A3KY.

Tema 2. TexHonmoriyHuil panio3B’430K Ha 3ayli3HUYHOMY TpaHcnopTi. [Ipu3HaueHHs Ta
KJacudikalist paioMepex.

Tema 3. [Ipunuunu noOya0BU Ta anapaTypa MEpEX CTaHLIMHOTO pajio3B’sI3Ky.

Tema 4. [IpuHuunu noOynoBY Ta anapaTypa MEpex Moi3HOro PaIio3B’3Ky.

Tema S. Ilpunuunu mnoOyaoBM Ta amapaTypa MEpeX PEMOHTHO-ONEPATHBHOIO
panio3B’s3Ky.

Tema 6. EnexTpuuHi Ta TEXHIKO-GKCIUTyaTalliifHi XapaKTEPUCTHKH pPajio3aco0iB
PYXOMOTO pajiio3B’ 13Ky

Tema 7. LHudposi Mepexi TEXHOJIOTIYHOTO Palio3B’a3Ky. Anaparypa ctanaapty DMR.

Tema 8. Llnudposi Mepexi TEXHOJIOTIYHOTO paaio3B’si3Ky. Anaparypa cranaapry GSM-R.

Tema 9. Oco0JMBOCTI MOMMPEHHS] PaiOXBWJIbL B YMOBaxX BIUIMBY i1H(pacTpyKTypu
3aTI3HULLG.

Tema 10. MeTtonu po3paxyHKy CEHEPreTHYHUX XapaKTePHUCTUK pPaJlOKaHATIIB 3
HEOOX1THOI HAAIMHICTIO MO MOJIO.

Tema 11. Po3paxyHOK JanpHOCTI Jii TMOI3HOTO pamio3B’sI3Ky B Mepexax 3
HaNPaBJISIIOYMMHU JIIHISIMHU Ta BUIIPOMIHIOIOUUMH KaOeIISIMH.

Tema 12. Po3paxyHOK HaJIBHOCTI [ii B KaHaJlax CTAHI[IMHOTO Ta IMOi3HOTO Pajlio3B’sI3Ky
METPOBOT'O Jiana3oHy 3a BiJIOMYUMH METOIUKAMHU.

Tema 13. Po3paxyHOK KaHaTIB B MEPCHEKTUBHHUX IMU(DPOBUX MEPEkKaX TEXHOJOTTYHOTO
Paiio3B’sI3Ky JEIMMETPOBOTO Jialla3oHy.



Tema 14. Po3paxyHOK €J€KTpOMarHiTHOi CyMiCHOCTI pajio3aco6iB. Bubip i rmuianyBaHHsS
poO0UHX YACTOT paiioMepPexK

Tema 15. IlepcrieKTHUBHI HAmpsMKY PO3BUTKY CHUCTEM 3aJi3HUYHOT'O TEXHOJIOTIYHOTO
pazio3B’ 3Ky

Temu 1a60paTOpHUX 3aHATD.

3micToBHUIT MoayJb 1.

JocikeHHs nporeciB iHTephepeHIiii KOJUBaHb.

YacTtuna 1. JlocmimxeHHsT peKUMIB pOOOTH (BiAepHUX JiHIH.

Yacrtuna 2.. JlocnimkeHHs pexXuMiB poOoTH (ifepHuX JiHii. EnexTpoHHe MoJenoBaHHs.

JlocmixeHHs MapaMeTpiB aHTEH yAbTPaKOPOTKOXBHIIbOBHX J1aMa30HiIB.

JlocipkeHHs mapaMeTpiB aHTEH B yMOBax BUIbHOTO ipoctopy. (MonentoBanus Ha [1K).

JlocmpkeHHsT MapaMeTpiB  aHTEH 3 ypaxyBaHHSM BIUIMBY 3€MHOI  IOBEpPXHI
(MopnentoBanns Ha [1K).

3micToBHUIT MOTYJIb 3.

JlocikeHHs eHepreTHYHOI CyMICHOCTI @aHTEH, PO3TAILIOBAHUX Ha OHIN OMopi.

JocnimpkeHHs BIUIMBY BTpAT €HEprii pagioXBUib B aTMoc(epl Ha MPOIYCKHY 3JaTHICTh
KaHaiy paaiointpgeiicy GSM

JlocnipkeHHs BIJIMBY €HEPreTUYHUX XapaKTePUCTHK MOOUIBHOI CTaHIi Ha MPOIyCKHY
3JIaTHICTh pajiiokaHaiy 3B’ 43Ky ctannapry GSM

JocnipkeHHs BIUIMBY BTpAT €HEprii paJioXBUib B aTMocdepl Ha MPOMYCKHY 3JaTHICTh
paziioKkaHally pyXOMOTo 3B’sI3KYy

Jlocni/pKkeHHsT BIUTMBY XapakTepHCTHK 0a3oBoi ctaniii Eriksson 2202 na mpomyckHy
3/IaTHICTh CHCTEMH MOOLTEHOTO 3B’ SI3KY

3micToBHUIT MOayJIb 4.

HocnimkeHHs 0coOMMBOCTEM OpraHizamii Mepek TEeXHOJOTIYHOro pajio3B’si3Ky Ha
3aJ1I3HUYHOMY TPAHCIIOPTI.

JlocmiIKeHHST MepEeK CTAaHIIMHOTO TEXHOJIOTIYHOTO Pajlio3B’ I3KYy.

JlocmiKeHH Mepex MOI3HOT0 TEXHOJIOTTYHOTO Paio3B’ I3KYy.

JlocmipKeHHST CTUTBHUKOBUX MEPEK TEXHOJIOTIYHOTO Paio3B’ 13Ky ctanaapty GSM-R.

Jocnimxenns 6a3oBux ctanuii crangapty GSM-R.

MopentoBaHHs 30H OOCIYTrOBYBaHHSI CUCTEM Pajio3B’s3Ky 3 BUKOPHUCTAHHAM ITU(PPOBUX
KapT MicueBocti. Yactuna 1.

MopentoBaHHS 30H 00CITyTOBYBAaHHS CHCTEM PaIio3B’ 3Ky 3 BUKOPUCTAHHAM ITU(POBUX

KapT MicueBocTti, Yactuna 2.
TeMHu NpaKTHYHUX 3AHATH.

3micToBHUIT MoayJb 1.

Po3paxyHOK nmapaMeTpiB e1eKTPUYHOTO MOJIS.

Po3paxyHok nmapameTpiB MarHiTHOTO MOJIS.

Po3paxyHOK mapaMeTpiB €J1eKTPOMAarHiTHOTO MOJIsl Ha OCHOBI piBHSHb MakcBea.
Konoksiym

Po3paxyHok niHiifHOT anTeHu. YactuHa 1.

Po3paxyHok niHiitHOT anTenn. YactuHa 2.

Po3paxyHOK mapaMeTpiB aHTEH Pi3HHUX /iala3oHiB.



3micToBHUIT MOAYJIb 2.

Pozpaxynok enepretuku paaiopeneitnoi ninii MINI-LINK-E na nposasoTi.

Po3paxyHok BBy onaziB Ha xapaktepuctuku PPJI MINI-LINK-E

Pospaxynok enepreruynoro Burpamry PPJI MINI-LINK-E 3a paxyHok pi3HUX cr1Oc00iB
PO3HECEHHS

Po3paxynok mninii paniopeneitnoro 38’a3ky MINI- LINK-E

Po3paxyHOK MOTYKHOCTI CUTHAJIy Ha BXO/1 IpHUiiMaya 60pPTOBOI'O PETPAHCIATOpA

Po3paxyHOK MOTYKHOCTI CUTHAJTy Ha BXO/I1 MpUiiMayda 3¢MHOT CTaHIi Ta BITHOIICHHS
CUTHAJI/IIYM Ha Tpaci 3eMis-00pT-3eMirs

ITopsinok po3paxyHKy NPOITyCKHOT 3AaTHOCTI MEPEXKi CYyTHUKOBOTO 3B’ A3KY

OrmiHKa eJIeKTPOMAarHiTHOI CyMiCHOCTI €JIEMEHTIB MPUHMaIbHO-TIEpeJaBAIbHUX TPAKTIB
CHCTEM CYIIyTHHUKOBOTO 3B’SI3KY

3micToBHUIT MOayb 3.

Po3paxyHoOk 3aracaHHs CUTHAIIy Ha pUiioM B anTeHHO-(inepHux TpakTi BC Ta KKJ]
aHTEHHO-(1AepPHOTO TpaKTy MpuitoMHOI aHTeHn bC

Busnauenns KK/I antenno-dineproro tpakry npuiitomHoi antenn bC Ta BiiHOMEHHS
CUTHAJI / ITyM Ha BXOJ1 pHiiMayva, BiAMOBIHOTO 3aaHOMY BiTHOIIICHHIO HA BUXOII

BusHauntu piBeHb BIACHHUX IIYMIiB, MPHUBEIEHUX 0 BXOAY IMpHiiMaya Ta po3paxyBaTu
piBEHB BIIACHUX LIYMiB NpuiiMaya, HABEJACHUX J0 TOYKU IPUHOMY

BusHaveHHs piBeHb 30BHINIHIX IIYMiB B TOULlI TpUiioM. BH3HaueHHs piBHS CyMapHOTO
IIyMYy B TOYIli IpUHOMY

3micTroBHUMIT MOaYyJIb 4.

Po3poOka TeXHIYHHUX MPOITO3UIIIH 3 OpraHi3alii MepekX TEXHOJIOTIYHOTO Palio3B’sI3Ky.

Po3paxyHOK JanbHOCTI i1 MOI3HOTO Paaio3B’ 3Ky 3 HANIPABISAIOUMMH JHISIMU Ta
BUIIPOMIHIOIOYMMHU KaOesIMu.

Po3paxyHOk qanbHOCTI i1 B KaHANAX CTAHI[IHHOTO TEXHOJIOTIYHOTO Palio3B’s3KY.

Konoksiym

Po3paxyHOK JasibHOCTI Aii B KaHaax MOI3HOI0 TEXHOJOTTYHOTO Pajlio3B’ 13Ky METPOBOI'O
Jiana3oHy.

Po3paxyHOK eHepreTHYHNX XapaKTePUCTUK KaHANIB PI3HUX JAiaa30HiB MPH MOMIMPEHH1
PaIiOXBHIIb.

Po3paxyHOK €JIeKTpOMAarHiTHOI CyMICHOCTI pPajio3aco0iB B Mepexkax TEXHOJIOITYHOIro
pazmio3B’sI3Ky.

3.4. Indopmaniitni maTepiaau (ocHOBHi)

1. PapiorenexomyHiKkaliiHI TEXHOJIOTII: pajionepeaaBaibHl Ta padionpuiiMaibHi
npuctpoi / O.B. Taiinyk, I[1.B. Cnoboasuiok, B.JI. bynray, B.I'. Caiiko, B.B. ITaxTycos, B.B.
[Totanog. — Hixkun: «Acnekt-Ilomirpadg», 2007, 319c.

2. PagioTexHiyHI CHCTEMH 3ai3HUYHOTO TpaHcnopTy: HaBuanmbHMiA MOCIOHUK /
C.B. Ilanuenko, C.I. [Ipuxoarsko, A.O. €mnizapenko, H.A. Koponsosa. Xapkis — YkpAV3T.
XapkiB, YkpJIA3T. 2024. — 143 c.

3. TpyouaninoBa K.A., Xyuenko O.C., Jluceuxko B.Il. be3aporosi
TeJIeKOMYHiKalliliHi TexHoorii: Hapu. mociOnuk.- Xapkis: YrpJlY3T, 2022. — 86c¢.

4, CynyTHUKOBI CHCTeMH 3B’s13Ky 1 HaBiramii: HaBuanpHuii mocionuk / [.M.
Cpibna, €.1. Maxonin, .M. Brnacenko, JI.A. Kuprau. — K.:JIVT, 2019 — 123 c.

5. [Ilinmincekuit B.B. TexniuHa enekTpoAWHaMiKa Ta MOMIMpPeHHS panioxBuis / B.B.
[Mimiacekuit. — K. : HTY Ykpaian «KI1I», 2014.- 336 c.



6. Cunobomsurok IL.B. JloBiguuk 3 pangiomonitopunry / IL.B. CnoGonsuiok, B.I.
bnarogapuuii, B.C. Crynak — Hixkun.: ToB «BunaBauurso «Acnekr-Ilonirpagy», 2008. —
588 c.

7. €mizapenko A.O., €mizapenko O.B. Mepexi TEXHOJOTIYHOTO Paio3B’sI3Ky Ha
3anmizHnyHOMYy TpaHcropTi: Koncmekt nekuit / A.O. €mizapenko, O.B. €nizapenko.—
Xapkis, YkpJIA3T, 2007. — 59 c.

8. TpankiHroBi Mepexi 3ali3HMYHOI'O TEXHOJOIIYHOrO paaio3B's3ky: HaBuanbHuit
nocionuk / O.B. €mizapenko, A.O. €mizapenko, B.IL. IMomsxos, K.A. TpybuaniHosa.
VYkpaiHchKa JepKaBHA akaJaeMisl 3ai3HUYHOTO TpaHcHopTy. — Xapkis, YKpJIA3T, 2006.
-93c.

9. €mizaperko A.O. IlepcnieKTHBHI HampsIMKH PO3BUTKY 3ai3HUYHOI'O TEXHOJOTIYHOTO
panio3B’s3ky: Koncrnekt nekiiii / A.O. €mizapenko— X .: YrkpIY3T , 2019 .- 45 c.

10. E€nizapenko A.O. Mojeni NOMUPEHHs PaiOXBIWIIb B KaHAJIaX PyXOMOTO pajio3B’s3Ky:
KoHcIeKT nekiii / Xapkis.: YkplY3T, 2017 .- 57 c.

11. TIlpaBuna opranizamii Ta po3paxyHKy MeEpeX MOi3HOTO pajio3B’sI3Ky. 3aTBepi KeHi
Haka3oM JlepkaBHOT anMiHICTpalii 3ami3HUYHOTO TpaHcnopty Ykpaiau Bix 09.06.2009
Ne340-11. — 123 c.

12. €mizaperko A.O. Po3paxyHOK 30H OOCIyroByBaHHS MeEpeX  3alli3HUYHOTO
TEXHOJIOTIYHOTO Pajio3B’sI3Ky: METOJIWYHI BKa3iBKM 10 MPAKTUYHUX 3aHATH — XapKiB:
YipAY3T, 2023. - 67 c.

13. http:/lib.kart.edu.ua/handle/123456789/7566

14. http://www.uz.gov.ua/about/general_information/entertainments/pktbit/

15. http://www.uz.gov.ua/press_center/up to_date topic/page-4/451889/

IIpaBuia ouniHIOBaHHA
[Ipu 3amoBHEHHI 3alliKOBO-€K3aMEHAIIMHOT BIJOMOCTI Ta 3aJiKOBOI  KHIKKH

(1HAMBIIYyaIbHOTO HABYAJIBHOIO IIJIaHY) CTYJEHTa, OIiHKa, BucTaBieHa 3a 100-06anbHOIO
IIKAJI0K0, IEPEBOIUTHCS 110 JAepikaBHOI mkanu (5, 4, 3) ta mkanu ECTS (A, B, C, D, E).

Bu3znauenus Ha3BH 3a 3a 100
ECTS
JAePKABHOI0 Bu3znauvenns naszeu 3a mkaJsuow ECTS 0aJIbHOIO ouiKa
HIKAJT010(0I[iHKA) mkanow |
BigMiHHO — BiIMiHHE BUKOHAHHS JIUIIIE 3
BIIMIHHO —5 | —AMUIHO = BriMl 90-100 A
HE3HAYHOIO KIJIBKICTIO IOMHWIOK
Jly:ke 100pe — BHIIE CEPEeTHROTO PIBHSA 3
KUIBKOMA HOMI/IJ‘IKI;MI/I . P 82-89 B
JNOBPE -4

Jdo0pe — B 3araibHOMY MpaBUibHA poOoTa 3

. 75-81 C
MIEBHOIO KIJIBKICTIO IPYOUX MOMUIIOK

3AJJIOBIJIBHO - 3

3a10BiILHO - HETIOTAHO, aJie 31 3HAYHOIO

P— . 69-74 D
KUIBKICTIO HEJIOJIIKIB

QOCTaTHLO — BUKOHAHHJ 3a10BOJIBHAE

— - 60-68 E
MiHIMaJIbHI KpHTEPii

HE3AJOBIJIBHO - | (6e3 NOBTOPHOT'O BUBYEHHS MOJTYJIs)

He3a10BiibHO — TOTPIOHO MOTIPAIIOBATH
nepes] TUM SIK OTpUMAaTH 3ajik abo ex3amen | 35-59 FX

2 He3anoBiibHO - HEOOXigHA cepiio3HA
noJianbiia podora (MMOBTOPHE BUBUCHHS <35 F
MOJTYJIsT)



http://lib.kart.edu.ua/handle/123456789/7566
http://www.uz.gov.ua/about/general_information/entertainments/pktbit/
http://www.uz.gov.ua/press_center/up_to_date_topic/page-4/451889/

JlabopaTopHi 3aHATTS

OmiHIOIOTBCA 3a CTyMEHEeM 3aiydeHocTi (1o 15 OaniB) Ta BUKOHaHHS 3aBAaHHA (10
15 6aniB). CTyniHb 3aJy4€HOCTI BU3HAYAETHCS PIBHEM BUKOHAHHS 3aBJaHb CaMOCTIHHOL
pobotu. MakcumanibHa cyma ctaHOBUTH 30 Oais.

IIpakTH4Hi 3aHATTA

OIIHIOIOTBCS 3a CTYNMEHeM 3alydeHocTi (mo 15 GamiB) Ta BUKOHAaHHS 3aBIaHHS (II0
15 6aniB). CrymiHb 3aJy4CHOCTI BHU3HAYAETHCS PIBHEM BHUKOHAHHS 3aBJaHb CaMOCTIHHOL
pobotu. MakcumanbHa cyma cTaHOBUTH 30 GaiB.

MonyabHUI KOHTPOJIb

OmiHIOIOTECA 32 BIPHMMH BIATIOBIISIMM HAa TECTOBI MOAYJbHI muTaHHA (15 muTaHp B
TecTl). MakcuMaibHa KUIbKICTh CTaHOBUTH 40 OaiiB 3a MOIYJIb.

Ex3amen

[TincymroBumii KOHTPOJIb 3HAHb 3MIACHIOETHCSA [UIIXOM o0unCIIEHHS
cepenHpoapu(METHIHOT CyMu OaliB ABOX MOAYJIBHHX OIIHOK 3a 100-0anbHOIO mikamor (6e3
CKJIaJIlaHHs €K3aMeHy) a00 MPOBOJDKEHHS €K3aMEHY IIISIXOM KOMIT IOTEPHOTO TeCTyBaHHS a0o
BIJITOBIIEH HA MUTAHHA €K3aMEHAIIHUX O1JIETIB.

Pe3yjabTaTn HAaBYaHHA

Pe3ynpTaTi HaBUaHHS 3a JaHUM KYPCOM:

- BMIHHS 3aCTOCOBYBaTH 0a30B1 3HAHHS OCHOBHHUX HOPMAaTHBHO — IPABOBHMX aKTIB Ta
JIOBIIKOBUX MaTepiajiiB, YMHHUX CTAHJAPTIB Ta TEXHIYHUX YMOB, IHCTPYKLIH Ta iHIIUX
HOPMAaTUBHO — PO3MOPSATUYMX JTIOKYMEHTIB y Tayly3l €JIEKTPOHIKM Ta TEJIEKOMYHIKAIil, B TOMY
YHCITi B CHCTEMaX TeJICKOMYHIKalii Ha 3ani3HudHOMY TpaHcrnopTi (PH-2);

- BMIHHS TIPOBOJUTH PO3PaxXyHKH €IIEMEHTIB  TEJIICKOMYHIKAIlIHHUX  CHUCTEM,
1H(DOKOMYHIKALIHHUX Ta TEIEKOMYHIKALIHHUX MEpexX, PaTiOTeXHIYHMX CHCTEM Ta CHCTEM
TEJEBI3IMHOTO Ta PaJiOMOBJICHHS, 3TIHO TEXHIYHOTO 3aBJaHHA Yy BIANOBITHOCTI 0
MDKHAPOJHHUX CTaHIAPTIB, 3 BUKOPUCTAHHSAM 3aco0iB aBTOMAaTW3allii NMPOEKTyBaHHS, B T.4.
ctBopeHux camoctiitno (PH-5);

- BMIHHS 3aCTOCOBYBATH CyYacHi IOCSITHEHHS Y Taiy3i MpoeciitHOi TisSUTBHOCTI 3 METOIO
noOynoBu MEPCTIEKTUBHUX TEJIEKOMYHIKalIHHUX CHUCTEM, 1H(OKOMYHIKALIIHHUX,
TEJICKOMYHIKAIIIMHUX MEpEeX, PaalOTeXHIYHMX CHCTEM Ta CHCTEM TEJEeBI3IMHOTO Ta
PasioOMOBJICHHS TOLIO. B TOMY YHCIII B CHCTEMaXx YIPaBIiHHS Ha 3aji3HUYHOMY TpaHcmopTi (PH-
8);

-3/1aTHICTb IIPOBOJUTH BUIIPOOYBaHHS TEJIEKOMYHIKaliHHIX CHUCTEM,
1H(QOKOMYHIKAIIMHUX Ta TEIEKOMYHIKALIMHUX MEpEeX, pPaalOTeXHIYHHUX CHCTEM Ta CHUCTEM
TENEBI3IMHOTO W pajiOMOBICHHS Yy BIAMOBITHOCTI A0 TEXHIYHUX pErJaMeHTIB Ta 1HIIMX
HOPMAaTUBHUX JOKYMEHTIB, B TOMY YHCJl CHEILiaJbHUX MEPEX TEXHOJOTIYHOIo 3B’SI3KYy Ha
3anisHmyHOMY TpaHcnopti (PH-10);

- 3JJaTHICTD J10 BUOOPY METOJIiB Ta IHCTPYMEHTAJILHUX 3aCO001B BUMIPIOBAHHS MapaMeTpiB
Ta poOOOYMX XAPAKTEPUCTUK TEJICKOMYHIKAIIMHUX CcHUCTeM, 1H()OKOMYHIKaliHHUX Ta
TEJCKOMYHIKAIIIMHUX ~MEpeX, paalOTEXHIYHUX CHUCTEM Ta CHCTEM TeJeBi3iMHOrO i
paniomoBieHHs Ta ix enementiB (PH13).

Komanga BukjaagauiB:

€nizapenko Aunpiii Onexcangposuy (https://kart.edu.ua/staff/ielizarenko-ao ) — nexrop
3 JMCUMIUTIHU PaaiOTeXHIYHI cUCTeMH 3aii3Hu4yHoro tpaHcnopTy B YkpAY3T. Otpuman
CTYHiHb K.T.H. 3a cremianpHicTio 05.12.02 TenekomyHikaliitai cucreMu ta Mepexi. Hampsimok
HAyKOBOI JiSUTBHOCTI: CUCTEMH PYXOMOT'O Pajlio3B’s3Ky Ha 3aJ13HUYHOMY TPAHCHIOPTI.



https://kart.edu.ua/staff/ielizarenko-ao

Koaexc akagemiuHoi 7100po4ecHOCTI

[Mopymennss Konekcy akagemiunoi 1oOpodecHOCTI  YKpPaiHCBKOTO — JI€P>KaBHOTO
YHIBEPCUTETY 3allI3HUYHOTO TPAHCIOPTY € CEpPHO3HWUM TOPYIIEHHSM, HaBITh SKIIO BOHO €
HeHaBMHCHUM. [lonoxkeHHs po opraHizaiiito ocBiTHbOro npouecy B YkpAY3T:
https://kart.edu.ua/wp-content/uploads/2020/05/polozhennja-pro-0op-2021-mdi-09_02_2021.pdf

3okpema, norpumanHs Koxekcy axanemiunoi mgoopouecHocTi YkpAY3T o3nagae, mo
BCsA poOOTa Ha ICHHUTax Ta 3ajiKaX Ma€ BUKOHYBATHCS 1HAWBIAyadbHO. Ilin yac BUKOHAHHS
CaMOCTIIHOT pPOOOTH CTYACHTH MOXYTh KOHCYJAbTYBAaTHCS 3 BHUKJIaJa4aMd Ta 3 IHIIUMHU
CTylIEHTaMH, aje IIOBHHHI CaMOCTIIfHO pO3B’S3yBaTH 3aBJaHHSA, KEPYIOUHCHh BIACHUMH
3HaHHSIMH, YMIHHSIMH Ta HaBuukamu. [locuinaHHsS Ha BCi pecypcH Ta JpKepena (HalpHKIam, Y
3BiTax, CAaMOCTIHUX poOOTaxX 4YM MpPE3eHTAllisIX) MOBHUHHI OyTH 4iTKO BH3HaueHi Ta oopmIeHi
HaJeKHUM YUHOM. Y pa3l CHUIbHOI poOOTH 3 IHIIMMHU CTYJEHTAaMH HaJ BHUKOHAHHSIM
1HIMBIAYyaTbHUX 3aBJaHb, BU MOBUHHI 3a3HAYUTH CTYIIHB 1X 3a]y4eHHS 10 POOOTH.

InTerpamisi cTyeHTIB i3 00MeKEHMMH MOKIUBOCTAMHA

Bumia ocBita € mpoBiIHMM YMHHMKOM IIiJIBUIICHHS COLIAJBHOIO CTaTYCy, JOCSATHEHHS
JTYXOBHO1, MaTepiaibHOI HE3aJIEKHOCTI 1 coIliaizaiii Mool 3 00MEKeHUMH (PYHKIIOHATBHUMHU
MOJIMBOCTSMH ¥ BiJoOpa)ka€ CTaH PO3BUTKY JEMOKPAaTHMYHHMX IMPOIECIB 1 TymaHizamii
CYCTLIbCTBA.

Hns  i"Terpamii CTyACHTIB 13 OOMEXKEHHMH MOKIMBOCTSIMH B OCBITHIH TpoIEC
VYKpaiHCBKOTO JE€p>KaBHOTO YHIBEPCUTETY 3alli3HUYHOTO TPAHCHOPTY CTBOpPEHAa CHUCTEMa
JUCTAHIIIHOrO  HABYaHHS Ha  OCHOBI  Cy4YaCHMX  INeJaroriyHux, iHdopMauiiHux,
TEJIEKOMYHIKAIliHHUX TEXHOJIOT1H.

Joctyn no matepialiB JUCTAHLIMHOIO HaBYaHHS 3 IIbOI'O KypCy MOJXKHa 3HAlTH 3a
nocunanusaM: https://do.kart.edu.ua/
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