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Mporpama HaB4YaNbHOI AUCUMMNNIHU
1. Onunc HaBYaNbHOI ANCUUNAIHN, TT MeTa, NpeaMeT BUBYAHHA Ta pe3ynbTaT HaBYaHHA

MeToto HaBYaNbHOT AMcLMNNIHW € PopMyBaHHA 6a30BMX 3HAHD LWLOAO NPUHLMNIB NOBYA0BM Ta YHKLiIOHYBAHHA
CyYaCHMX Ta NePCNeKTUBHMX CUCTEM MOBIiIbHOTO 3B'A3KY. 3riAHO 3 BUMOramm OCBiTHbO-NPOodECiiHOi Nporpamu
CTYAEHTW NiCNA 3aCBOEHHA HAaBYANbHOT ANCLMNAIHN MatoTb MPOAEMOHCTPYBATU TaKi pe3y/ibTaT HaBYAHHA:

3HaHHA:
e  (di3nyHi ocHoBM Nepepadi pagio curHanis CM3;
e  MeTOoAM YaCTOTHO-TEPITOPIaNbHOro NaaHyBaHHA CM3;
e TexHosorii 6barato 4actoTHOro MyabtTuniekcysaHHa OFDM Ta F-OFDM;
e  CYYacCHi meToam 3aBagoCTiMKOro KoayBaHHA B Meperkax CM3;
e TeopeTM4YHi ocHoBM BaratoaHTeHHUX cuctem MIMO Ta Massive MIMO;
e CTaHAAPTW Ta NPOTOKO/IN Mepex MobinbHoro 38s3Ky 4G Ta 5G;
e  OCHOBW MPOEKTYBaHHSA Cy4aCHUX MepeX MobiIbHOro 3B'A3KY.
YMiHHA:
e BMOBMpATU NapameTpu TPaKTiB Nnepesadi curHanis mepex CM3;

e MPOBOAWTU PO3PaxyHKM NapameTpis epeKTUBHOCTI mepexx CM3 ana 3a4aHMX YMOB NpUIAMaHHA
pagiocurHanis;

e  BOJIOAITV OCHOBaMM NMPAKTUYHOIO Pagio NaaHyBaHHA mepex CM3.

BOCBiA: BMKOPUCTAHHA Cy4aCcHUX NporpamMHmx 3acobis nnaHyBaHHA Ta MoAentoBaHHA mepex CM3 HoBUX
MOKO/IiHb.

Ouvcumnnina 3abesneyye BUKOHAHHA AUNIOMHONO NPOEKTYBAaHHA ANA MaricTpiB AK NpodecinHoro Tak i
HAYKOBOrO HaNpPAMKIB.

3HaHHA Ta BMiHHSA, HabyTi B pe3ynbTaTi BUBYEHHA AUCLMMIHM, 3a6e3nedyroTb MOXKAUBICTb NPaLoBaTh B
OpraHizauiax Ta KOMNaHIAX, Lo 3aMMatoTbCA OpraHi3aLli€lo, NPOEKTYBAHHAM Ta €KCMNJ/yaTaLlield HA3eMHOTO
MO6iNbHOro 3B'A3KY.

2. MpepeKBi3UTK Ta NOCTPEKBI3UTU AMCLUMUNIHM (MicLe B CTPYKTYPHO-NOFYHIl cXeMi HaBYaHHSA 3a BiANoOBiAHO
OCBITHbOIO NPOrPamolto)

KpeauTHUMmn moaynsamu, aki 3abesnedytotb BuBYeHHs CM3 €: MeToaum Teopii iMoBipHOCTElN B padioTexHilli
(3/c), Curnann Ta npouecu B pagiotexHiui (4/c), OcHoBM Teopii TeleKOMYHiKaLilt Ta pagioTexHikn (5,6/c),
MobinbHi TenekomyHiKauiliHi cuctemm (7c).

3. 3MiCT HaBYaNbHOI AMCLUNAIHMK


http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=67c1f245-435f-4050-85bb-d27fda815594
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http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=67c1f245-435f-4050-85bb-d27fda815594
https://oleksa-site.blogspot.com/p/blog-page.html

TeMu NeKuinHUX 3aHATDb.
Tema 1. IcTopia po3sutky CM3.

lNopisHIo8aNbHA XapaKmepucmuka eeHepayili MobinbHoz2o 38'a3Ky 8i0 1G 0o 5G. Cneyugpikayii 3GPP ma
poboma i3 HUMU.

Tema 2. MpuHUMNU PyHKLiOHYBaHHA mepex CM3 ctaHgapTy LTE.

Apximekmypa mepex cmaHoapmy LTE ma cymiweHux mepexc 2G/3G/4G. Pexcumu pobomu aboHeHmMCbKUX
mepmiHanie 8 E-UTRAN. Hymepauis ma ideHmudpikayis 8 mepexcax LTE. [Tobydosa ma ¢hyHKYiOHY8AHHSA
padioiHmepdgelicy mepex cmaHoapmy LTE. 3acmocysaHHa MIMO-mexHonoeili.

Tema 3. TexHosoria LTE-Advanced (LTE-A).

3azanbHa iHhopmayis npo mexHonoeito LTE-A. Aepeaauia YacmomHo2o criekmpy. YOOCKOHAAeHA AiHis nepedadyi
"geopy". Mepedaua 3 pempaHcnsayuel. ModesiliHe ma npame 3'eOHaHHA.IHosayiliHi mexHonoeii 8 LTE-Advanced
Pro.

Tema 4. MpuiimanbHe Ta nepegaBanbHe obagHaHHsA LTE.

Cmpykmypa nepedasannbHuUx ma rnpulimansHux npucmpois cmaHdapmy LTE. Apximekmypa aboHeHMCcbKUxX
mepmiHanie ma ix kamezopii. Cmpykmypa npucmpois npu pobomi'y pexcumi azpe2o8aHo20 crekmpy yacmom.
Esontoyis aboHeHMCbKUX mepmiHanis.

Tema 5. leTeporeHHi mepexi (HetNet).

Mpobaema po3saHMaxeHHA MeKpex: MobinbHO20 38'A3Ky ma winsaxu ii supiweHHsA. TexHonoeii Wi-Fi Offloading.
BuKopucmaHHsA HeniyiHziliHux yacmom y mepexcax LTE. TexHono0e2ii maaux com. Po3noodineHi aHmeHHi cucmemu.

Tema 6. MNnaHyBaHHA mepex CM3 ctaHgapTy LTE.

Ocobausocmi naaHysaHHA mepexc cmaHdapmy LTE ma subip ix napamempis. YacmomHe naaHy8aHHA Mepexc
LTE. OuiHKa cepedHboi nponyckHoi 30amHocmi ma emHocmi mepexci. Memodu onmumizayii mepexi.
KoHnuenuyia mepex, wo camoopaaHisyromecs. [lopieHio8anbHUll aHAI3 NAAHYBAHHA Mepext MobifbHO20 38 'A3KY
Pi3HUX OKoAiHb. [TnaHyeaHHA ma nidmpumka b6e3nepibiliHoi pobomu 061a0HAHHA onepamopie MobinbHO20
38A3KY.

Tema 7. TpaHCMNOPTHI Mepexki B apxiTEKTypi cuctem mobinbHOro 3B's3Ky.

Micue mpaHcnopmHux mepex y 3a2ab6Hili cmpykmypi CM3. Bumozu 00 mpaHCrnopmHUX Mepext ma OCHOBHI
mexHonoeii. Knacugikayis niHili 38'a3ky. OnmuyHi mpaHcriopmHi mepedxci. Mepexio 0o mepexc NGN.
lpoeKkmy8aHHA MPAHCIPOMHUX MEPEIK.

Tema 8. AkicTb 06cyroByBaHHA B mepexKax LTE.

lMpuHyunu KepysaHHA ma Kpumepii aAkocmi 0ob6cny2o08y8aHHA 8 mepexcax LTE. [Tpouedypa opeaHizayii ma 3miHu
napamempie sKOCMi HACKPI3HUX KaHAAI8. AKicmb 06C1y208Y8AHHSA Yy 2emepo2eHHUX MePEXAX.

Tema 9. besneka B mepexax LTE.

Mpuryunu 6e3nexu 38'a3ky y mepexcax LTE. [puHyunu yHKYioHy8aHHA cucmem 3abe3neyeHHs
MpPasooxopoHHOI BignbHoCcM.

Tema 10. OcHOBHI HanpAamKu po3BuTky CM3.



Bipmyanizauia mepexcesoi iHppacmykmypu. CriinoHe 8UKOPUCMAHHSA Mepexcesoi iHppacmyKkmypu Kinekoma
onepamopamu. 3acmocyeaHHs mexHorsoeili Big Data. InmepHem peyeli. KoeHimusHi cucmemu. OpeaHizayis
npodgeciliHoezo MobinbHo20 38'A3KYy HA OCHOBI Mmepex LTE.

Tema 11. TexHoNOrii N'ATOro NOKOAIHHA MObBiNbHOTO 3B'A3KY.

lepedymosu nossu ma cmaHdapmu3sauyia mepexc 5G. Esontouyia mepexc mobinbHo2o 38'a3Ky 00 mexHonoeili
5G. Yacmom~Hi acnekmu peanizayii mepex 5G. OcHo8HIi sumoau ma nocayau mepexc 5G. Knroyosi piwueHHA ma
mexHos102iYHi KoOMMoHeHMuU mepexc 5G. BukopucmaHHA mexHonoeili Massive MIMO. OnopHa mepexca 5G.
AKkicmbe 06cnya08y8aHHA y 5G. Ocobnusocmi aboHeHCbKUX mepmiHasnis.

Tema 12. Ha wnaxy go mepex mobinbHoro 3B'a3Kky 6G.

Mepedymosu nossu 6G.MepcrnekmusHi mexHos0eaii, NoA8a AKUX 0YiKyembcs y mepexcax 6G.[Mpobaemu
8MnposaodxeHHA mepexk 6G.MlomeHyiliHi mexHon02ivHi pilueHHs 018 mepexc 6G.

Temu NPaKTUYHUX 3aHATD.
Mp.1. YacTtoTHO-TepiTopianbHe nnaHyBaHHA CM3 HOBMX MOKONiHb.

Anrzo0pummu ma memoOuKU YaCMOoMmHO-mepumopiaanbHo20 NnaAaHy8aHHs. BuxioHi modesi, uwjo
3acmocogytombcs 0418 padionaaHysaHHA. Ocobausocmi naAaHy8aHHA Mepext MobislbHO20 38"A3Ky pi3HUX
NMoKosiHb. OCHOBHI Npo2pamHi 3acobu padionaaHysaHHsA. [TpozpamHe cepexcosuwye Amon.

Mp.2. MogentoBaHHA KaHanie mobinbHOro 38'A3Ky B cepeaosmuli Matnab.

Modeni KaHasnie MobinbHO20 38'A3Ky 8i0N08iOHO 0o mamepianis epynu 3GPP. 3acobu modento8aHHA KaHAi8
mMobinbHO20 38'A3Ky y cepedosuwii Mamnab.

Mp.3. MogentosaHHa MIMO cuctem.

Modeni MIMO cucmem gidnosioHo 0o mamepianis epynu 3GPP. 3acobu modentosaHHA MIMO cucmem y
cepedosuwi Mamnab.

Mp.4. CepTndikoBaHi mogeni GisMUHUX KaHaAiB, WO BianosigatoTb ctaHgaptam LTE Ta 5G NR, y cepegoBuLLi
MaTnab.

O3HaliomneHHA i3 cepmucpikosaHumu epyrnorto 3GPP memooukamu mooento8aHHA padiokaHanie mobinbHo20
3843Ky y cepedosuwii Mamnab. lNepesipka Ha 8i0nogioHicms cmaHOapmam.

Temun nabopaTopHUX 3aHATD.

Nab.1. BTS site manager

Nab.2. HanawTtyBaHHA cuctemun mepexk MobinbHoro 38’A3Ky y 6a30Bili cTaHui
Nab.3. HanawTtyBaHHA pagiopeneiHoi niHii yepes Beb iHTepdelic Intracom
Nab6.4. O3HanomeHHA 3 6a30BOIO CTaHLielo cTaHAapTy LTE.

4. HaB4anbHi maTepiann Ta pecypcu

basoBa nitepartypa:

1. Yong Soo Cho & others. MIMO-OFDM WIRELESS COMMUNICATIONS WITH MATLAB. John Wiley & Sons
(Asia). 2010.

2. Andreas F. Molisch. WIRELESS COMMUNICATIONS. John Wiley & Sons Ltd., 2011.



3. Sauter M. From GSM to LTE-Advanced Pro and 5G. An Introduction to Mobile Networks and Mobile
Broadband. Third Edition, 2017 John Wiley & Sons Ltd. - 2017. - 530 p.

4. Ajay R. Mishra. Fundamentals of Network Planning and Optimisation 2G/3G/4G: Evolution to 5G. John
Wiley & Sons Ltd. 2018. - 427 p.

HaByasibHUI KOHTEHT
5. MeToanka onaHyBaHHA HAaBYabHOI ANCUMMNIHKU (OCBITHBOrO KOMMNOHEHTA)

NeKuinHi 3aHATTA

Ne neku,ii Tema neKLji Ta nepenik OCHOBHUX NUTaHb (AMAAKTUYHI 3ac0bM, NOCUNAHHA Ha NiTepaTypy, 3aBAaHHA Ha Cl

Tema 1. IcTopia po3suTKy CM3.
e Lo make nokoniHHA (2eHepayii) MobinbHO20 38'A3KY.
e [lopisHI08GIbHA XApPAKMeEPUCMUKA 2eHepauili MmobinbHo20 38'A3Ky 8id 1G 0o 5G.
e Cneuyugikayii 3GPP ma poboma i3 HUmu.
NitepaTtypa:
e [2], naBa 1.
e [4], naBal.

CPC: [TidczomoeKa KoHcriekmy 3 BUKOHAHHA 0OMAWHIX 30800Hb

Tema 2. MpuHUMNK PyHKLiOHYBaHHA mepex CM3 ctaHgapTy LTE.
o Apximekmypa mepex cmaHoapmy LTE.
e Apximekmypa cymiweHux mepex 2G/3G/4G.
2. e Pexcumu pobomu aboHeHMcbKUx mepmiHanie 8 E-UTRAN.
NitepaTtypa:
e [4], rnaBa 2, ctop.36 — 80.

CPC: MidezomosKa KoHcreKmy 3 8UKOHAHHA OOMAUWHIX 30800Hb

Tema 2 (NpogoBXKeHHSA).

e Hymepauis ma ideHmucpikayia e mepexcax LTE.

e [lobydosa ma ¢yHKUioHY8aHHA padioiHmepgpelicy mepexc cmaHdapmy LTE.
3. e 3acmocysaHHA MIMO-mexHonozill.
Nitepatypa:

e [4], rnaBa 2, cTop.81 — 121.

CPC: MidezomosKa KoHcrekmy 3 8UKOHAHHA OOMAUWHIX 3080aHb

4, Tema 3. TexHonoria LTE-Advanced (LTE-A).




e 302anbHa iHGpopMayis npo mexHonoezito LTE-A.

o Aepezayia YyacmomHo20 crnekmpy.

e YOocKoHaneHa niHia nepedayi "szopy".
NitepaTtypa:

e [4], rnaBa 3, cTop.122 — 144,

CPC: MidezomosKa KoHcrekmy 3 8UKOHAHHA OOMALWHIX 3080aHb

Tema 3 (NPOAOBXKEHHSA).

o AHMeHHi mexHosnoeii

e KoopduHosaHi npuliom — nepedaua.

e [lepedaya 3 pempaHcasyued.

e [loodsgiliHe ma npame 3'€éOHAHHA.

e |HwWIi iHosauiliHi mexHonoeii 8 LTE-Advanced Pro.
NitepaTtypa:

e [4], mnaBa 3, 145 -170.

CPC: [TlidczomoeKa KoHcriekmy 3 BUKOHAHHA OOMAUWHIiX 34800Hb.

Tema 4. MpuiimanbHe Ta nepegaBanbHe ob6iagHaHHsA LTE.
e Cmpykmypa nepedasanbHUx ma npulimansHUx npucmpoie cmaHdapmy LTE.
e Apximekmypa aboHeHMCcbKUX mepmiHasie ma ix Kamezaopii.
e Cmpykmypa npucmpois npu pobomi y pexcumi azpe208aHo20 cnekmpy yacmom.
o Egontouis aboOHEHMCbKUX mepMiHanis.
Nitepatypa:
e [4], rnaBa 4.

CPC: MMidezomosKa KoHcrnekmy 3 8UKOHAHHSA OOMAUWHIX 30800Hb.

Tema 5. leTeporeHHi mepexi (HetNet).

e [Ipobrema po3saHmMaxceHHs mepexc MobinbHO20 38'A3Ky Ma WAAxu ii sUpiueHHs.
e TexHonoeii Wi-Fi Offloading.

e BukopucmaHHsa HeniyeHsiliHux yacmom y mepexcax LTE.

e TexHonoeii manux com. Po3nodineHi aHmeHHi cucmemu.

NitepaTtypa:

e [4], rnaBa 5.

CPC: [1lidecomoeKa KoHcnekmy 3 BUKOHAHHA OOMAWHIX 30800Hb.




Tema 6. MNnaHyBaHHA mepexk CM3 ctaHaapTy LTE.
e Ocobausocmi nnaHy8aHHs mepexc cmaHoapmy LTE.
e Bubip napamempis mepec.

o YacmomHe naaHysaHHA mepex LTE.

8. e Po3paxyHOK eHepeemu4Ho20 6r00xemy padioniHii 8 mepexcax LTE.
e OyiHKa cepedHbOI nponyckHoi 30amHocmi ma eMHocMi mepexci.
NitepaTtypa:
e [4], rnaBa 6, cTop.238 — 262.
CPC: MidezomosKa KoHcrekmy 3 8UKOHAHHA OOMALWHIX 3080aHb
Tema 6 (NPOAOBXKEHHSA).
e Memodu onmumizayii mepexi.
o KoHuenuyia mepex, u,0 cCaMoopaaHi3yrtomscCA.
e [lnaHYyBAHHA 2emepo2eHHUXMEPEH.
9. e [lopisHo8aabHUl AHANI3 NAAHYBAHHA Mepext MobinbHO20 38 43Ky Pi3HUX MOKOIHb.
e [lnaHysaHHA ma niompumka 6e3znepebiliHoi pobomu 061a0HAHHA onepamopis mobinbHo20 38’5
NitepaTtypa:
e [4], rnaBa 6, cTop.263 — 297.
CPC: MidezomosKa KoHcrekmy 3 8UKOHAHHA OOMAUWHIX 3080aHb
Tema 7. TpaHCNOPTHI Mepexi B apxiTeKTypi cuctem mobinbHOro 3B'sa3Ky.
e Micuye mpaHcnopmHux mepex y 3a2a1b6Hil cmpykmypi CM3.
e Bumozau 00 mpaHCROpmMHUX MePEXX Ma OCHOBHI mexHoso2il.
o Knacugpikayia nirili 38'A3Ky.
o Onmu4Hi MpPAaHCNopmMHi mepei.
10.
e [lepexid 0o mepexc NGN.
o [IpoeKmy8aHHA MPAHCIOPMHUX MEPEH.
Nitepatypa:
e [4], naBa 7.
CPC: MidezomosKa KoHcrekmy 3 8UKOHAHHA OOMAUWHIX 3080aHb
Tema 8. AKicTb 06cnyroByBaHHA B meperkax LTE.
11. e [lpuHyunu KepysaHHA ma Kpumepii aKocmi obcsy2o8ysaHHA 8 mepexcax LTE.

e [Ipoyedypa opeaHizauii ma 3amiHuU napamempie SKOCMi HACKPI3ZHUX KaHasie.




e Akicmb 06cy208y8aHHA Y 2emMepPo2eHHUX MepeHcax.
NitepaTtypa:
e [4], rnaBa 8.

CPC: [TlidecomoeKa KoHcrekmy 3 BUKOHAHHA OOMAWHIX 30800Hb

Tema 9. besneka B meperkax LTE.
e [IpuHyunu b6e3neKu 38'a3Ky y mepexcax LTE.

e [lpuHyunu yHKYioHy8aHHA cucmem 3abe3nevyeHHs rnpasooxopoHHOI BidnbHocmi.

12.
NitepaTtypa:
e [4], rnaBa 12, 13.
CPC: [TidczomoeKa KoHcriekmy 3 BUKOHAHHA OOMAWHIX 30800Hb
Tema 10. OcHOBHI HanpAMKKU po3BUTKy CM3.
e Bipmyanizauis mepexcesoi iHgppacmykmypu.
e CninbHe BUKOPUCMAHHA Mepexesoi iHhpacmyKkmypu KinbKoma ornepamopamul.
e 3acmocysaHHA mexHosnoeili Big Data.
e IHmepHem peyel.
13.
e KoeHimueHi cucmemu.
e OpeaHizayis npogpeciliHo2o MobinbHO20 38'A3Ky Ha ocHosi Mepexc LTE.
NiTepatypa:
e [4], rnaBa 14.
CPC: [MidezomosKa KoHcrnekmy 3 8UKOHAHHA OOMALUIHIX 3080aHb
Tema 11. TexHonOrii N'ATOro NOKOiHHA MOBiNbHOTO 3B'A3KY.
e [lepedymosu noasu ma cmaHOapmu3ayia mepex 5G.
e Esontoyia mepex mobinbHo2o 38'a3Ky 00 mexHonoeili 5G.
14. e  Yacmommni acnekmu peanizayii mepexc 5G.
NitepaTtypa:
e [4], rnaBa 15, ctop. 273 — 300..
CPC: [1lidecomoeKa KoHcrieKmy 3 BUKOHAHHA 0OMAUWHIX 34800Hb
Tema 11 (NpoaoBKeHHsA).
o OcHo8HI Bumoau ma rnocnyau mepex 5G.
15.

o Knwoyosi piueHHA ma mexHos02i4Hi KOMMOHeEHMU mepex 5G.

e BukopucmaHHa mexHosoeilt Massive MIMO.




e OnopHa mepexca 5G. Akicmb 0b6cnyzo8y8aHHsA y 5G.

e Ocobnusocmi aboHeHCbKUX mepmiHanie 5G.
Nitepatypa:

e [4], rnaBa 15, ctop. 301 - 331.

CPC: MidezomosKa KoHcrekmy 3 8UKOHAHHA OOMALWHIX 3080aHb

16.

Tema 12. Ha wnsaxy Ao mepex mobinbHoro 38'A3Ky 6G.
e [lepedymosu roasu 6G.
o [lepcneKmusHi mexHoso02ii, M0A8a AKUX OYIKYEMbCA Y Mmepexcax 6G.
e [Ipobrnemu 8npo8adxceHHs mepext 6G.

e [lomeHyiliHi mexHon02i4YHI piwueHHs 019 mepexc 6G.

NitepaTtypa:
e [4], rnaBa 16.

CPC: [lidcomoeKa KOHCrieKmy 3 BUKOHAHHA OOMAWHIX 30800Hb

MpaKTUYHi 3aHATTA

No 3aHATTA

Tema 3aHATTA Ta nepeniK OCHOBHUX NMUTaHb

Tema MM1: YactoTHO-TepuTOpianbHe NnaHyBaHHA CM3 HOBMX NOKONIHb.
e Anzopummu ma mMemoOUKU 4GCmomHO-mepumopianbHO20 MNAaHY8AHHS.
e BuxioHi modeni, ujo 3acmocosyromecs 044 padio NAaHy8aHHA.
e Ocobnusocmi NAaHy8aHHA Mepext MobinlbHO20 38°A3KY Pi3HUX MOKOAIHb.
NiTepatypa:
e [2], rnaBsu 2, 3.
e [6], rnasu 2, 3.

CPC: [lidcomoeKa KoHcrieKmy 3 BUKOHAHHA OOMAWHIX 34800Hb

Temalll (npoaoBKeHHs)
e OcHO8HI npoepamHi 3acobu padio NAAHY8AHHSA.
e [IpoepamHe cepedosuuje Amon.

JliTepaTypa:
e [6], naBsun 4, 5.

NiTepaTtypa: KepiBHUMUTBO AN KOpUCTYBaya NporpaMHoro 3acoby Aton.




CPC: [TioezomosKa KoHCreKkmy 3 8UKOHAHHA OOMAUWHIX 3080aHb

Tema MN2. MogentoBaHHs KaHanis MobinbHOro 38'A3Ky B cepegosuLi MaTtnab.
e Mooeni KaHanie MobinbHO20 38'A3KY 8i0NosiOHO 0o mamepianie epynu 3GPP.
3. e 3acobu moolento8aHHA KaHasie MmobinbHo20 38'A3Ky y cepedosuwi Mamnab.
Nitepatypa: JoBiakosi matepianu 3 nporpamHoro goaatky Matlab. EnektpoHHUIA pecypc: https://ww

CPC: [TioeomosKa KOHCreKkmy 3 8UKOHAHHA OOMAUWHIX 3080aHb

Tema N2 (NpofoBKeHHSA)

MepeBipKka BUKOHAHHA AOMAaLLHiX 3aBAaHb. Po36ip npuknaais Ta 3agav.

Tema 3. Mp.3. MogentosaHHA MIMO cuctem.
e Moodeni MIMO cucmem gidnogioHo do mamepianise 2pynu 3GPP.
e 3acobu modentosaHHA MIMO cucmem y cepedosuwii Mamnab.
NitepaTypa:
e [2], rnaBa 10.

e [loBigKoBi MaTepianuM 3 nporpamHoro gogatky Matlab. EnektpoHHMit pecypc: https://www.m:

Tema N3 (NpofoBKeHHs)

MepeBipka BUKOHAHHA AOMAaLLHiX 3aBAaHb. Po36ip npuknaais Ta 3agav.

Tema M4. CeptndikoBaHi mogeni ¢isnuHmnx KaHanis LTE Ta 5G NR y cepegoBuLli MaTnab.
e O3HalioMsneHHs i3 cepmughiko8aHUMU MemOoOUKAMU MOOe08AHHA PAdioKaHANi8 MobinbHo2(
e Memodu nepesipku modeneli Ha 8idNogiOHicMb cmaHOapmam.

NiTepaTypa: [loBiakosi maTepianu 3 nporpamHoro gogaTtky  Matlab. EnekTpoHHMIA pecypc: https:/

Tema N4 (NpoAoBKEHHSA)

MepeBipka BUKOHaHHA AOMalLHiX 3aBAaHb. Po36ip npMKnagis Ta 3a4au.

6. CamocTiitHa poboTa cTyaeHTa

Mo KoXXHOMY NeKLinHOMY, NPaKTUYHOMY Ta N1abOPaTOPHOMY 3aHATTIO CTYAEHT OAEPKYE 3aBAAHHA 4NA
CaMOCTIliHOi po60TK 3 NponaeHOro maTtepiany. Yci BUKOHaHi JomMalliHi 3aBAaHHA MatoTb ByTK 3anucaHi 4o
KOHCNEKTY. KOHCNEeKTW perynapHo nepesipAloTbCA BUKIagavamm

MoniTMKa Ta KOHTPONb

7. MoniTnKa HaBYaAbHOT AUCUMMNIHU (OCBITHBOrO KOMMOHEHTA)

3ara/ibHO NpUIMHATA Ha PTO.

8. BUau KOHTPONO Ta PEMTUHIOBA CUCTEMA OLLiHKOBaHHA pe3ynbTaTie HaBYaHHsA (PCO)

CeMecTpoBUIA KOHTPO/Ib 3 AUCUUNAIHW NepeabadeHo y dopMmi 3aniky. BignosiaHo ao aitoyoro y KMl nonoxKeHHs
3aCTOCOBYETbLCA TUM OUiHoBaHHA PCO-1. PeMTUHroBa OLiHKa CTYAEHTIB CKNaZaEeTbcA 3 6anis, OTPUMaHMX 3a


https://www.mathworks.com/products/matlab.html
https://www.mathworks.com/products/matlab.html
https://www.mathworks.com/products/matlab.html

pesynbTaTaMm 3aX0A4iB MOTOYHOIO KOHTPO/10, 3a0X04yBa/ibHUX Ta WTpadHMx banis. MepeabayeHo HaCTyMHi
3axo4M NOTOYHOIO KOHTPO/IIO Ta BiANOBIAHI OLiHKK B banax:

e (CBOEYACHICTb Ta MOBHOTA BMKOHaAHHA AOMAaLLHIX 3aBAaHb — 3arasiom o 20 6anis 3a cemecTp. 3a
HecBO€YacHe abo HernoBHEe BUKOHaAHHSA AOMalUHiX 3aBAaHb 3HIMaeTbea 1 wTpadHUin 6an 3a KOXKHY TeMmy
(He Binblwe 10 6anis 3aranom).

e  BUCTYNK Ha 3aHATTAX 3 06roBOPEHHAM Pe3yNbTaTiB BUKOHAHHA AOMaLLHIX 3aBAaHb — A0 3 6anis 3a
KOXKeH BUCTYM, ane ycboro He b6inblie 20 6ani..

e fAKicTb Ta NOBHOTA BeAeHHA KOHCMeKTy - Ao 10 6. 3a cemecTp.

e MogaynbHa KOHTpoibHa poboTa - Ao 20 6.

e  BMKOHaHHA nabopatopHux pobort - go 30 6. 3a cemecTp

3006yBaui, AKi BUKOHaANW BCi YMOBW A0MNYCKY A0 3a0iKy Ta MatoTb PEUTMHIOBY OUiHKY 60 i 6inble 6anis,
OTPMMYIOTb BiANOBIAHY A0 HAbPaHOro PenTUHIY OLiHKY 6€3 40AaTKOBMX BUNPOOYBaHb.

3i cTyaeHTaMu, AKi BUKOHaNW BCi yMOBUM A0MYCKY A0 3aniKy ane MatoTb PeMTUHIOBY OLiHKY MeHwe 60 6anis, Ha
OCTaHHbOMY 33 PO3K/AA0M 3aHATTI 3 AUCLMNJIHM B CEMECTPi MPOBOAUTHCA CEMECTPOBUIM KOHTPOAb Y BUTNAL]
3anikoBoi cnisbecian. OuiHKa 3a cemecTp GOPMYETHCA Ha OCHOBI MOTOYHOTO PEUTUHTY Ta OLIHKK 32 3a/1iIKOBY
cnisbeciay 3a «m’aknum» BapiaHtom PCO, T06TO, 3 ABOX OLHOK 06MpPAETbCA HallKpalla.

3aranbHe OLiHIOBaHHS pe3y/bTaTiB HaBYaHHA 34iMCHIOETLCA 3a 100-6a1bHOO LWKaN00 3 NoAanbLUMM
nepeBeaeHHAM A0 OLIHOK 33 YHIBEPCMTETCHKOLO LWKA/OH, L0 HaBeAeHa HUXKYeE:

Tabnuys sidnosioHocmi pelimuHaosux 6aie OyiHKaM 30 yHieepcumMemcbKO WKA/0I0

Kinbkictb 6anis OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 Hobpe

74-65 3a40BiNbHO
64-60 JocTtatHbo
MeHwe 60 He3agoBinbHO
He BMKOHaAHi ymoBM OOMNYCKY He ponyweHo

9. NoaaTtKoBa iHpopmaLina 3 AucumMnaiHM (OCBITHBOrO KOMMNOHEHTA)
Yci maTepianv 4na BUBYEHHS AUCLUMNIIHM PO3MILLEHO Ha NepCcoHaIbHOMY CalTi BUKAa4adya 3a afpecoto:
http://oleksa-site.blogspot.com/p/blog-page.html

NabopaTopHi 3aHATTA 3 AaHOT AUCUMNAIHM NPOBOAATHLCA Y CNeLianbHO o61aaHaHHIM nabopaTtopii MobinbHOro
3B'A3Ky Kadenpu pagioiHxeHepii (K.503)



Pobouy nporpamy HaB4YanbHOT AUCUMNNIHKU (cunabyc):
CknageHo KantoxkHuii O. A.; BaHainoscbkuii b. B.;
YxBaneHo Kadeapoto Pl (npotokon Ne 06/2023 Big 22.06.2023 )

Moroa)XeHo MeToAMYHOI KOMICIED GaKynbTeTy eneKkTpoHiku (npoTtokon Ne 6/23 Big 29.06.2023 p.).

NoropgykeHo MeToauuHoto Komicieto PagiotexHiuHoro ¢akynbTtety (npotokon Ne_ 06/23  8ig 29.06.2023 p. )
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