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1. 3aranbHa indopmanis

Ha3Ba QUCHUILTHE IIupoxkocMyroBi TexHoJIOril nepegayvi inpopmanii

Bukiaagau (-i) Csun Ipuna BikTopiBHa

(0342) 59-60-07

KonrakTHMi

Tesied)oH

BHKJIa/1a4a

E-mail Buxaagaua | Iryna.svyd@cnu.edu.ua
dopmar OuHunii

JTUCHUILIIHHA

Oo6car pucuumainm | 3 kpeautu €EKTC, 90 rog.

IMocuiianust HA https://d-learn.pnu.edu.ua/
calT
JTUCTAHIIMHOIO
HABYaAHHA

BianosinHo A0 rpadiky KOHCYJIbTalLli, SKUI pO3MIILICHHMA
Ha 1H(popMaIiiiHOMY caiiTi KadeapHu KOMIT FOTEPHO1
1HXKEHEPIT Ta eJICKTPOHIKH

KoncyabTanii

2. AHOTALifl 10 HABYAJIBLHOI AMCHHUILIIHA

Huctumnina «I1IupokocMyroBi TeXHOJIOTIT nepenayi iHGopMalli» HaleKUTh
JI0 TIepeTiKy BUOIPKOBUX HABYAIBHUX JUCITUIUTIH 32 OCBITHIM PIBHEM «OakajiaBpy,
IO TPOIMOHYIOTHCA B PaMKax IUKIY MPOQeciiHOl Ta MPaKTUYHOI MiJATOTOBKHU
CTYJICHTIB 3a OCBITHBO-TIpO(eciitHOI0 Tporpamoro «Komr toTrepHe npoeKkTyBaHHS
IHTETPAIBHUX CXEM.

[IpeameToM HaBUYaNbHOI NHUCLUMIUIIHA € BUBYEHHS HAOYTTA 3HAHb 3 TeOpii
HIMPOKOCMYTOBHX TEXHOJIOTIN mepeaadi iHdopmarlii; ¢GopMyBaHHsS BiANOBIIHOT
KOMITETEHIIII ISl aHami3y, pPO3pOOKH Ta JOCHIHKEHHS IMHUPOKOCMYTOBUX
TEXHOJIOT1H nepeaayi iHhopMmaiiii.

3. MeTa Ta miJjii HABYAJbHOI JUCHMILTIHA

Meroto BHBYEHHS HaBUYaJIbHOI AWCIHHIUIIHK € TIATOTOBKA MaiOyTHHOTO
TEeXHIYHOTO (axiBLsg B Taidy3l EJNEKTPOHIKH, EJIEKTPOHHUX KOMYHIKAIIii,
npwIao0yIyBaHHS Ta palOTEXHIKA BIAMOBIIHO 10 Tay3€BOTO CTaHIAPTY BHIIOT
OCBITH.

OCHOBHUMH IIIJIIMA BHBYCHHSI JUCIMIUIIHA €. TEHJIEHIII Ta MEPCICKTUBH
BJIOCKOHAJICHHsI IIIMPOKOCMYTOBUX TEXHOJOTIH mepenadi iHdopMarllii; CyMiKHI
nuTaHHs KapTorpadii Ta €KOHOMIYHHMX acIHeKTiB IOCTaBOK 1 BIPOBAKEHHS
MIMPOKOCMYTOBHX TEXHOJIOT1H nepenadi inhopmailii; B3aeMOisl IIMPOKOCMYTOBHX
TEXHOJIOT1H mepeaaydi iHpopmarlii 3 CymyTHUKOBUMH CHCTEMaMH Pajlio3B'sa3Ky, 3
iH(QOpMaIITHUMHU Ta MMO3UIIMHUMHU CUCTEMaMH, 3 CUCTEMOIO €JTMHOTO Yacy.

VY pe3ynbTaTi BUBUCHHS HABYAJIBHOT TUCIMIUIIHA 37100yBa4 OCBITH MOBUHEH
3HATH:
MPU3HAYEHHS Ta 00JIaCTi 3aCTOCYBAHHS MIMPOKOCMYTOBHUX TEXHOJIOTIH mepenadi




1Hc130pMaI_[11 apx1TeI<Typy, MPUHITUTIH i1 Ta CprKTyle CXEMH TIHPOKOCMYTOBHX
TEXHOJIOTIM Tmepenadi iHQopMallii, OCHOBHI TOJIOKEHHS Teopii 1 METOJUKHU
MPOCKTYBaHHS MMPOKOCMYTOBHUX TEXHOJIOTIN Tiepeaadi iHpopmartii;

BMITH:
pO3paxoByBaTH OCHOBHI TEXHIYHI TOKa3HWKH MIUPOKOCMYTOBHX TEXHOJOTIN
nepenadi iH@opmMarlii; camMOCTIHHO BHUBYATH HOBI 3aCO0M IIMPOKOCMYTOBHX
TEXHOJIOTI1H nepeayl iHpopMmaiiii; 3aCTOCOBYBAaTH OTPUMaHI1 3HAHHSI Ha MPAKTHIII.

4. IIporpaMHi KOMIIETEHTHOCTI Ta pe3yJibTATH HABYAHHSA

IK. 3paTtHicTe poO3B’S3yBaTH CKJIAJHI CHEIliali30BaHI 3aqadi Ta MPaKTHYHI
npoOJieMH, 10 XapaKTEPU3YIOThCI KOMIUJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, Mij
yac npodeciiiHol TIsITBHOCTI y rajgy3i eJ1eKTPOHIKH, ad0 y Mpolecl HaBYaHHS, 110
nepeadayae 3aCTOCYBaHHS TEOPid Ta METOJIIB €JIEKTPOHIKH.

3K1. 3gaTHICTh 3aCTOCOBYBATH 3HAHHA Y IPAKTUYHUX CUTYAIISX.

3K2. 3HaHHs Ta pO3yMIHHSA MNPEIMETHOI 00JIacTI Ta PO3YMIHHS HpodeciitHol
ISUTBHOCTI.

3K7. 3natHiCTh A0 MOIIYKY, 00poOJeHHs Ta aHai3y iHGopMallli 3 pi3HUX JIKeper.
CKl1. 3paTHiCTP BHKOPHCTOBYBATH 3HAHHA 1 PO3YMIHHS HAyKOBUX (DaKTiB,
KOHLEMLIA, T€Opiil, MPUHLHUIIB 1 METOMAIB JJI1 MPOEKTYBAaHHS Ta 3aCTOCYBAHHS
MPUIIAJIIB, IPUCTPOIB Ta CUCTEM EJIEKTPOHIKH.

CK2. 3paTHiCTh BUKOHYBaTHM aHalll3 NPEIMETHOI 00JacTi Ta HOPMAaTHUBHOI
JOKyMEHTalli, HeoOXiAHOi [JIsi NPOEKTYBAHHS Ta 3aCTOCYBaHHS NPUJIAIIB,
MPUCTPOIB T4 CUCTEM EJIEKTPOHIKH.

CK3. 3gaTHicTh iHTErpyBaTH 3HaHHS (QyHIAMEHTATBHUX PO3ALUTIB (DI3UKH Ta XIMii
JUISL PO3YMIHHS TPOIIECIB TBEPAOTUIbHOI, (YHKIIOHATBHOI Ta EHEPreTHYHOI
€JIEKTPOHIKH, EJIEKTPOTEXHIKH.

CKS8. 3paTtHicTh BUpINIyBaTH I1HXXEHEPHI 3aJadl B Trajy3l €JeKTPOHIKH 3
ypaxyBaHHSAM BCiX aCIEKTIB pO3pOOKH, TPOECKTYBaHHS, BAPOOHUIITBA, EKCILTyaTallii
Ta MOJICpHI3AIll eJIeKTPOHHUX MPUIIAJIB, TPUCTPOIB TA CUCTEM.

CK10. 3gaTHicTh 3aCTOCOBYBATH Ha MPAKTHII Tady3eBl CTAaHAAPTH Ta CTAHIAAPTU
SAKOCT1 (PYHKITIOHYBaHHS IPUCTPOIB T CUCTEM EJIEKTPOHIKH.

P1. OnucyBatu npuHUMN Iii 3a JAONOMOTOI0 HAYKOBHX KOHIIEMI[H, Teopid Ta
METO/IIB Ta NMEPEBIPATH PE3yIbTaTH MPHU MPOEKTYBAaHHI Ta 3aCTOCYBAHHI MPHUIIA/IIB,
IPUCTPOIB T4 CUCTEM EJIEKTPOHIKH.

P3. 3HaxoauTH pillleHHS MPAKTUYHUX 33734 €JEKTPOHIKH IIJISTXOM 3aCTOCYBAHHS
BIIMOBIAHUX MOJEIICH Ta TEOpid eICKTPOAMHAMIKH, AaHAJITHYHOI MeEXaHIKH,
CJIEKTPOMArHETU3MY, CTATUCTUYHOI (Di3uKH, (PI3UKH TBEPIOTO Tijia.

PS. BukopucTtoByBaTH iHQOpMaIliliHI Ta KOMYHIKalllifHI TE€XHOJIOT1i, MPUKIAIH] Ta
CrHeliagi3oBaHl MpOrpamMHi MPOAYKTH JJisi BHUPIIMIEHHS 3aJady IMPOCKTYBaHHS Ta
HAJIAroJKEHHsI €JIEKTPOHHUX CHCTEM, JEMOHCTPYBAaTH HAaBUYKU IPOrpaMyBaHHS,
aHaJi3y Ta BiI0OpaXeHHS pe3yJIbTaTiB BUMIPIOBaHHS Ta KOHTPOJIIO.




5. Opramni3aiiss HABYaAHHS

OO0csr HaBYaAJIbHOI JUCIIUATLIIHU

Bupn 3ansarrs 3aranpHa KITBKICTh
TroOJINH
JIEKII1 14
MPaKTUYHI 3aHATTS 16
camocCTiitHa poboTa 60

O3HakH HaBYAILHOI JUCLIMILTIHU

. . Kypc HopmartuBHuit
Cemectp CrerianbHicTh (pik HaBUaHHS) /BUOIPKOBHI
6 G5 3 BUOIPKOBHIA

TeMaTrnka HaBYAJILHOI JUCIIAILIIHA

Tema

KUIBKICTB TO/I.

JIEKIT

IPaKTHYHI |caM. poo.
3aHATTA

Tema 1. Himi it 3mict kypcy. IHIupokocmyrosi
curHanu. Tepminu Ta BU3Ha4YeHHS. MareMaTuyHi
OCHOBM Ta TPHUHIM TpuiioMy 1  0OpoOKu
MIUPOKOCMYTOBUX CUTHaIIB. Buaum 1 cmocobu
MIPEICTABJICHHS IMMMPOKOCMYTOBUX CUTHAIIB.

2

2 8

Tema 2. IIupokocMyroBi curHajaud 3 NPSIMUMU
NCEeBI0IYMOBUMH MOCTiIOBHOCTAMMU. SAKICTh
nexozaepa. Jlesaki 3acTOCyBaHHS HIMPOKOCMYTOBHX
CUTHAJIIB 3 TICEBIOIITYMOBUMHU TMTOCITIIOBHOCTSIMHU.

Tema 3. IllmpokocmyroBi  cucremu 3
NCEeBJOIIYMOBUMH  MOCTiIOBHOCTSIMU.  Brus
IMITyJIbCHOI ~ 1HTEpQEpeHIlii Ha MMUPOKOCMYTOBI
MICEBIONITYMOBI MOCJTITOBHOCTI CUCTEMH.
['eHepyBaHHsI ICEBIOITYMOBHX TOCIiTOBHOCTEH.

Tema 4. llIlupokocmyroBi curaajgu 3 cTpudOKamMu
yactoTu (CY). SKICTh MPOKOCMYTOBUX CUTHAIIIB 3
CU B xaHanl 3 aAUTUBHUM OUIMM TayCOBUM IIIyMOM
(ABI'L).

Tema 5. CDMA. Crpykrypa. XapaKTepUCTHKH.
[Mpunuun pobGotu. CDMA cucrema Ha OCHOBI
HIMPOKOCMYTOBHX cUTHATIB 3 CY.

Tema 6. Innmi NUTAHHA oprauizauii
IIHPOKOCMYTOBHX CHCTeM 3B’A3KY. [HIN THMH
ITUPOKOCMYTOBHUX CUTHAJIIB. CunxpoHnizartis
IIMPOKOCMYTOBUX CHCTEM.




Tema 7. CnocoOum BHUSIBJEHHA Ta NPOTHUAIl 2 2 8
npuiioMy IMHMPOKOCMYIoBHX cHrHaJiB. Crocobu
BUSBIICHHS HIMPOKOCMYTOBUX CUTHAJIB.
BpasnuBocTti mmpokocmMyroBux cursaiiB. Crnocoou
OJIOKYBaHHSI IIUPOKOCMYTOBUX CUTHAJIIB.

AL 14 16 60

6. CucremMa OLIHIOBAHHA HABYAJILHOI AMCHMILTIHI

SaraibHA [ToToyHMIT KOHTPOJIH MPOBOUTHCS HA BCIX BUJAX ayJAUTOPHUX
CHCTEMA 3aHATh. [IOTOYHMIT KOHTPOJH MOXKE MPOBOIUTHCH Yy (opmi

. YCHOI'O ONMUTYBaHHS a00 MHCBMOBOTO €KCIPEC-KOHTPOJIO Ha
OmHIOBaHH‘_H MPaKTUYHUX 3aHATTAX Ta JIEKIIsAX, Yy ¢OopMi BHUCTYIIB
HaBHaJIbHOL 3100yBauiB BUIIOI OCBiTM IpH OOrOBOPEHHI NHMTaHL Ha
JCIUIUTIHA CEMIHAPCHKHX 3AHATTSX, Y (POPMI KOMIT FOTEPHOTO TECTYBaHHS

TOmO. Pe3yiapTaTH MMOTOYHOTO KOHTPOJIO € OCHOBHOIO
1H(pOpMaIlIEI0 TIPU MPOBEACHHI 3Ky 1 BPaXOBYIOThCS MpHU
BU3HAUYCHHI MIJCYMKOBOi OLIHKMA 3 BIJMOBIAHOI HaBYaJILHOI
JTUCLIUILIIHH.

MopaynbHuil KOHTpOJIb (CcyMa OajiB 3a OKpEeMHUM 3MICTOBHI
MOJyJib)  TPOBOJMUTHCS  (BUCTABJISIETHCS) Ha  MIJICTaBl
OIIHIOBAHHS PE3YyJIbTATIB 3HAHb CTYJEHTIB MICJII BUBYCHHS
Marepialy 3 JIOTIYHO 3aBEPIICHOI YACTUHU IUCHMILUTIHU —
3micToBoro moayis. Ilepenbaueno nBa 3MICTOBHHUX MOJYJIL,
KOXEH 3 KUX 3aBEPIIYETHCS MiJICYMKOBUM T€CTYBAaHHSM.
3aBaaHHSAM MOJYJILHOTO KOHTPOJIIO € TIEpEeBIpKa pO3yMiHHS Ta
3aCBOEHHSI MEBHOTO MaTtepiany (TeMu), BMIHHS BUPIIIyBaTH
KOHKpPETHI CHTYaTUBHI 3aJadl, CaMOCTIHHO OIpalbOBYyBaTU
TEKCTH, 3JaTHOCTI OCMHCIIOBATH 3MICT JIaHOI YacTUHH
JUCUUIUIIHU, YMIHHS MyOJIIYHO YM MUCHbMOBO MOJATH MEBHUMN
Marepia.

3anmik — ¢dopMa MiACYMKOBOIO KOHTPOJIO, IO TMOJIATae B
OIIHIOBAHHI 3aCBOEHHS 3700yBaueéM OCBITHM HaBYaJIbHOTO
MaTepiay 3 MEeBHOT HaBYAJIbHOT JUCIHUIUIIHY, 1 CKIIAAa€eThCs 31
3/IaHUX 3ATIKOBUX 3MICTOBUX MOJYJIIB, BUKOHAHUX TECTOBUX
3aB/aHb, CUTYAIIHHUX POOIT, OMpaIfOBaHHS 3aB/IaHb POOOYNX
30IIUTIB, TEMAaTHUYHUX pedepariB, 1a00paTOpHUX POOIT TOIIIO,
nepeadaueHuX CHIIa0yCcoM.

CemecTpoBuil KOHTpOJIb y Gdopmi 3amiky mnepeadayae, 1o
MiJCYyMKOBa OIliHKa (y CTOOANbHIM MIKali) 3 HaBYAIbHOI
JUCHUIUTIHA BU3HAYAETHCS SIK CyMa OI[IHOK 32 TOTOYHUM
KOHTpOJIb 3HaHb. llopsgok Ta cucTemMa OLIHIOBAaHHSA
nepeadavyaeThCcs y cunadycax JUCHUTLTIHM.

MaxkcumanbHa oriaka — 100 6amiB. OmiHIOBaHHS 301HCHIOETHCS
3a HamoHaiapHOO Ta ECTS mikamaMu OIIHIOBAaHHS HAa OCHOBI
100-6anbHoi cuctemu. ([duB.: myHKT ,,8.3. Buau koHTpOI0”
[TonoXeHHs TPO OpraHi3aiii OCBITHBOTO TPOLECY Ta
pPO3pOOKY OCHOBHHX JIOKYMEHTIB 3 OpraHisaiii OCBITHBOTO
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nporecy B IIpukapnarcbKOMY HAIIOHAJILHOMY VHIBEPCHUTETI
im. Bacung Credanuka (https:/nmv.pnu.edu.ua/HopMaTUBHI-
nokyMeHnTu/polozhenja/).

BHMOTH 110 [lincymkoBa MoOke BHUKOHYBaTtucs y (Qopmi IHCBMOBOL
IHCBMOBIX po0OTH, sIKa MICTUTh TEOPETHYHI Ta/a00 MPAKTUYHI 3aBAaHHS 1
. nepenbayae ycHuil 3axuct. I[limcymkoBa poboTa Moxke

pooiT BUKOHYBaTHCsI y (QOpMi TECTOBHX 3aBJaHb 3 BUOOPOM
IPaBUJIbHOI BIIMOBI/II.

IpaxTrdni Ha MPAKTHIHUX 3AHATTAX ouigmeTLca: BOJIOJIIHHS OCHOBHUMH

S MOHATTSAMH 1 3aKOHAMH BiJIITOBITHOT TEMH; Y9aCcTh Y BUKOHAHHI
3aBAaHb, BMIHHA CaMOCTIHO pPO3B’SI3yBaTH  3aBJAHHS
BIJIMTOBIJTHOT TEMHU.
Jucnuruiina BKItoyae 6 mpakTUYHUX poOIT, sIKi repeadadaoTh
CaMOMIATOTOBKY, BUKOHAHHSI POOOTH HA 3aHATTI, HalMCaHHS
3BITYy Ta YycHMM 3axuct. [Ipu OLIHIOBaHHA JAMCIMILIIHUA
BPaxoOBYIOThCSl Oanu HaOpaHi TMpPU TMOTOYHOMY KOHTPOITI.
OmiHka 3a KOXHY pOOOTYy BHCTAaBISETbCS SIK CEPEIIHE
apu(pMETUYHE TPHOX OI[IHOK: OIINHKKA 3a IIJTOTOBKY,
BHUKOHAHHS NPAKTHYHOT pOOOTH Ta 3axuCT (yCHA BIAMOBIIB).

YMoBH tonycky | BUKOHaHHS yCIX 3aljlaHOBaHUX MPOTPAMOI0 JUCHUILIIHU (HOopM

710 HaBYaJdbHOI  pOOOTH, fAKI  MOJIATAl0Th  KOHTPOJBHOMY

migcymkooro | OMMHIOBAHHIO. .

. MinimanbHa KUTBKICTE OayliB ISl TMO3UTUBHOTO 3apaxyBaHHS
Kypcy — 50 6artiB.

TTincymKoBHit dopma KOHTPOJIO: 3aJliK.

KOHTPOII 3aranpHi 100 6aiB BKIIOYAIOTh:

MOTOYHUU KOHTPOJIb:

3aXUCT MPAKTUYHUX poOIT: MakcuMabHO 90 OariB.;
NiJCYMKOBUN KOHTPOJIb y BUIJISIAI TECTIB: MakcuMajibHO 10
Oais;

J0JIaTKOB1 0aiu 3a BUKOHAHHS CTYACHTCHKUX HAyKOBHUX POOIT
(HayKOBI JIOTIOBJIi, T€3H, CTATTI TOMIO): MaKCUMaIbHO 3() 6aTiB.

7. IloyiTiKa HABYAJILHOI JTUCHHUILIIHA

Koani hopmu nopyuieHHs akaieMiqHOT JOOPOUECHOCTI HE TOJIEPYIOThCS.
AkanemiuHa TOOPOYECHICTh PETYIIOEThCSI HOPMATUBHOIO 0a3010 YHIBEPCUTETY
https://pnu.edu.ua/polozhennia-pro-zapobihannia-plahiatu/ ta 3axonomaBcTBOM

KpaiHu.

8. PexomenioBaHa jgiTeparypa
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6. ITU-T. G.961. Digital transmission system on metallic local lines for ISDN basic access (Ilugpposa
cucTeMa MepeaaBaHHs [0 METaJeBUX MiCHEBHX JIHISAX A7 JOCTyIy Ha 6a30Bii mBuakocti LMIC).
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ADSL2 (ADSL2+) (Ilpuiimadi-nepenaBadi acuMeTpudHoi n(poBoi aDOHEHTCHKOT JIiHIT — pO3IIHpeHa
cmyra gactotr ADSL2 (ADSL2+)).
11. ITU-T. G.993.1 Very high speed digital subscriber line transceivers (IIpuitmadi-nepenaBaqi
HaJIBUCOKOIIBHIKICHOT IU()POBOT aOOHEHTCHKOT JIiHiT).
12. ITU-T. G.993.2 Very high speed digital subscriber line transceivers 2 (VDSL2) (ITpuiimaui-
nepeaBavi HaJIBUCOKOMBUAKICHOT npoBoi aboHeHTchkoi JiHil (VDSL2)).
13. babak B.I1., Ta in. O6po6ka curnainis. Ilinpyunuk. K.: JIn6ine, 1999. 392 c.
Konaxosuu I'.®. Cucremu panio3s’s3ky. Hapuansumii nocionnk. K.: HAY, 2004. 311 c.
1411InpoKoCcMyTOBI CUTHAIM B CUCTEMaX TEXHIYHOTO 3aXUCTy iHpopMarlii: JlabopatopHuil mpakTUKyM.
Yacruna Il [Enekrponnuii pecypc] : HaBd. 1oci0. ist 3100. CTYIIEHs MaricTpa 3a OCBITHBO-
npodeciiiHoio nporpamoro «CHCTeMH TEXHIUHOTO 3aXUCTy iH(opMalii» 3a crnenianbHOCTIO 125
«Kioepoesnekay / KIII im. Irops Cikopcekoro ; yknag.: C. M. Ky, /1. O. [Iporonos. EnexkrponHi
tekcToBi aaHi (1 daiur: 2,04 M6aiit). Kuis : KIII im. Iropsa Cikopebskoro, 2020. 55 c.

Bukaanau:
Csua 1.B.




