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BCTYIIHA YACTHUHA

[Tporpama KOMIJIEKCHOTO (paxOBOro BUIPOOYBaHHs peryiaMeHTy€e GOpMy, 3MICT,
KpUTEpIi OIIHIOBaHHS Ta 3aTrallbHUH MOPSAIOK MPOBEIEHHS KOMILIEKCHOTO (haxoBOro
BUIIPOOYBaHHs JUlsl BCTYITy Ha OCBITHIO IPOrpamMy MiArOTOBKK MaricTpa “CucreMu ta
Mepexi EJNeKTPOHHMX KOMyHikamii” 3a cneuianmbhicTio 172 TenekomyHikamii Ta
pajiioTeXHika.

Jlana niporpama ykJiajieHa Ha iJICTaBl HaCTYTTHUX JUCLMTUTIH:

1. OcHoBH TeOpii TeNIeKOMYHIKaIlild;

2. HampsiMHI cepeoBHIIa TeIeKOMYHIKaIlii;
3. TenexkomyHikauiiiHi kabeJibHI CUCTEMH;
4. TenexoMyHikaliiHi Mepexi.

KommnekcHe ¢axoBe BuUnpoOyBaHHsS IPOBOAUTHCS Yy  BIAMOBIAHOCTI 10
3aTBepikeHoro “IlonoxenHs npo BerynHi BunpoOyBaHHs 10 HarionanbHOro
TEXHIYHOrO yHiBepcureTy Ykpainu “KuiBchbKuii moJiTeXHIUHAN iIHCTUTYT iMeHi Irops
Cikopebkoro”

KowmruiexcHe $axose BUNpoOyBaHHS MPOBOAUTHCS MUCHMOBO, 3 BAKOPHUCTAHHSAM
3aTBEP/DKEHUX O11eTiB, SKI MICTATH M'SATh NHUTaHb 3 JUCHHIUIIH OakajaBpChKOi
MiArOTOBKM. 3arajbHa TPUBANICTh BUNIPOOYBaHHs He Oinblie 4-X aKajeMidHUX TOJUH
(180 xB.) - 6e3 nepepsu. Yac, BijiBeIcHUI Ha BUKOHAHHS KOXKHOIO 3aBJaHHs B OijeTi
HEOOMEKEHUH.



OCHOBHA YACTHHA

[lepeik NHTaHB 10 KOMILJIEKCHOT0 paxoBOro BUNpoOyBaHHs
3 AMCUMILTIHM “OCHOBH Teopil TeJleKOMYHiKauii”

1. YacoBe # cnexkTpanbHe MOJAHHS CUTHANIB. Y3araibHeHWH psa Dyp'e.
@i3nynuii 3mict. O6s1aCcTh BAKOPUCTAHHS.

2. CnexTpu nepiojuyHUX i HenepioguuHMX curHaiiB. Psg ®yp'e. [psme i
3BOpOTHE nepeTBopeHHs Dyp'e. [Ipukinaau BUKOpUcTaHHs nepetBopeHHst Pyp'e.

3. CpewiasibHi crnoco0M YacoBOTO IMOJAHHS JETEPMIHOBAHHUX CUIHAJIIB.
Orwunatroua currainy. Murresa yacrora. Murresa ¢aza. AHATITUIHUN CHIHAJ i HOro
BiactuBocTi. IleperBopenns I'inbOepra.

4. 3aranbHi BIJOMOCTI PO MOJYJIbOBaHi curHaiu. CUTHAIM 3 aMILTITYHOO
MOYJIALI€0 1 IXHI pi3HOBMIM. 3arajbHi BJIACTMBOCTI CHUTHAIIB 3 KYTOBOIO
mMoaysiuiero Marematuunuit onuc. [lapamerpu.

5. 3arampHi BiIOMOCTI IpO MaHiNyJbOBaHI CHUTHAIK. baraTono3uiinHi
curnanu. Yacose Ta BekTopHe noaanus. [Ipuknagy.

6. CnocoOu 3aBHaHHs BUIIAJKOBUX CUTHAJIB. [HTErpalibHa ¥ qudepeHiiaabHa
IIUIBHICTD PO3MOJLTY BHIAIKOBOrO mpouecy. DYHKINS KOpeNsiii BHIIaIKOBOTO
nporuecy i il BmactuBocti. [Ipukmamm.

7. TIoKasHMKU CHEKTPAJIbHUX 1 CHEPreTUYHMX XapaKTePUCTHK BHIAJKOBUX
npoueciB. CriekTpaibHi W €HepreTHyHi BJIACTHBOCTI '"rayccoBoro mrymy". Okpewmi
BUIIAJKK "rayCccoBOro ymy".

8. JluckperHe mnonanHs Oe3nepepBHUX curHaiiB. [locTaHoBka 3aBIaHHS.
Obnacte npakTuyHoro BukopuctanHsg. Teopema B. A. KorenbHukoBa. 3MicT.
@i3UYyHU 3MICT.

9. Kanasim 3 nocTikHUMH ¥ BHUIAQJKOBUMHU IapaMmeTpamMu. MareMaTHuHi
mojeni. ®i3uuHi BIaCTUBOCTI.

10. TToHsATTS Mpo 3aBaau Ta NEepeKpydyBaHHs B KaHallax 3B'SI3KY. AJIMTHUBHI i
MYJIbTUIITIKATHBHI 3aBajn. Matematuuuuit onuc. [Ipuknaau.

11. Ilpobnema 3aBajocriiikocti. 3aBnaHHs Teopii 3aBamoctiiikocti. Kpurepii
3aBajocTidkocTi. IlpusHauenns. ®izuunuid 3Mmict. [loka3HUKKM  3aBajOCTIHKOCTI.
Obnactp BuUKOpUCTaHHS. [Ipukianu.

12. Kpurepiii ~ "imeanbHOoro  cnoctepirada".  IIpaBuio  MakCHMAajbHOI
npasponoaioHocti. DizuyHuii 3mict. O6JaCTh BUKOPUCTAHHS.

13. Kopensiuiitauit  npuiiom i ioro  pisHoBuau.  IlepeBaru. O06mactsb
BUKOPUCTAHHSL.

14. KorepenTtHa ontuManbHa o0O0poOKa JUCKPETHHUX JIBIHKOBUX CHIHAJIB.
Cxema. IlpaBuiio yxBajieHHsi pilieHHs. IMOBIpHICTH MOMUIIKHM [IPH ONTHMATBLHOMY
KOPEPEHTHOMY IPUHOMI JIUCKPETHHUX ABIMKOBUX CUTHAJIB. 3arajibHe BUPAKCHHSI.

15. HexorepenTHa ontumanbHa o0OpoOKa JIMCKPETHMX ABIMKOBMX CHTHAIB,
Cxema. IlpaBuiio yxBaneHHs pilieHHS. IMOBIPHICTH MOMHJIKM TPH ONTHMATLEHOMY
HEKOT€PEHTHOMY TPUHOMI JMCKPETHUX ABIMKOBMX CHI'HAIB. 3arajbHe BUPAXKSHHS.

16. Kpurepii 3aBaoCTIHKOCTI CUCTEM Tiepeaadi Oe3repepRHUX MOBIIOMJICHE.

17. Knacudixartist 3a1a4 Teopii BUSBIEHHS i OLIHOK.

18. Kputepii npuitHATTS pillieHHs i IXHii B3a€MO3B'I30K.

19. Jliniiina dinsrparis. OcHoBHI OHATTS. PiBHsAHHS Binepa-Xomnda.
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20. ITocranoBka 3anaui Teopii iHpopmanii. OcHOBHa MoJelb Tepenauyi
MOBITOMJIEHHS B CUCTEMI 3B'I3KY i XapaKTepUCTHKA i1 eJIeMEeHTIB.

21. KinbkicHa mipa indopmarii. EHTponist Jokepesna TMCKPeTHUX MOBiIOMIIEHb.

22. IlponyckHa 34aTHICTH AMCKPETHOTO KaHaly 3 3aBajamu. Teopema
koayBaHHs llIeHHOHa U1 TUCKPETHOTO /uKepesia il AUCKPETHOro KaHally 3 3aBaJlaMH.
@OyHnaMeHTallbHe 3HAYEHHS TEOPEMH.

23. Kinpkicts  iHpoOpmMauii, nepemaHoi Big Oe3nmepepBHOrO JpKepena TIo
OesnepepBHOMY KaHaiy. JludepeHniiaibHa eHTpPOITis.

24. IlponyckHa 31aTHICTh Oe3MepepBHOTO KaHaily i3 Oe3rnepepBHUM JIKEPEIIOM.
®opmyia lllennona. Obsacth BUKOpUCTaHHs. DyHIaMeHTalIbHE 3HAYEHHS.

25. 3apnaui teopii koxyBanHs. Knacudikauis koaiB. [TpuHuunu 3aBagocTiikoro
KOJTy BAaHHSI.

26. YMOBU Ul BUSIBJICHHS [ BUIIPABJICHHS TIOMUJIOK 32 JIOIIOMOTOKO JTiHIHHUX
KOJIiB.

27. Cucrematnyni aBikikoBi koxu. Koam Xemminra. OcoOmauBOCTI mpoueayp
KOJyBaHHS i J€KOyBaHHs. 3/1aTHICTh BHUIPABIATH TOMHJIKH.

28. Knacudikaris MeTo/iB MigBUIIEHHS €(PEKTUBHOCTI CHCTEM 3B'A3KY.

29. [udposi cnocobu nepenadi Ge3nepepBHUX MOBIAOMIICHB. IMILyJIbCHO-
KOZ0BA MOJLYJISIILISI.

30. baratokanasibHa mepenaya OesnepepBHUX TOBiIOMIIEHb.  Kiacudikaris
mMeToAiB. YacoBuii 1 yacToTHUI moain kaHamiB. O6nacTh BUKOpUCTaHHS. [lepesary.
Hepnonixu.

Ilepeiik NUTAHb 10 KOMIIJIEKCHOTO (paX0BOro BUNPOOYBaHHSA
3 AMcuUIIIiHg “Hanpsivui cepe1oBHIIA TeJIeKOMYHIKaWii”

1. YacToTHMIA pO31OAIT BUKOPUCTAHHS €IEKTPUYHUX Ta ONTUYHUX KaOeabHUX
niHii nepenaui. Kiacugikariis kabenpHuX JiHiH nepenayi.

2. OCHOBHI BUMOTH, 5IKi BUCYBAIOThCsI JI0 KaOeJILHUX JIiHIN nepeadi.

3. bynosa Ta npu3Hau€HHs CUMETPUYHMX Map, 3ipPKOBUX YETBIPOK, KOAKCHAJIIB,

4. Cknmapg Tta OynoBa THNOBOro kaOemto JTiHIT 3B’A3Ky Ha MeETaleBHX
NPOBiTHUKAX.

5. Knacudikanis marepiaiiB, MO CKIJal0Th €JIEMEHTAPHI THIH KaOeJbHUX
JTHIT.

6. Koucrpykuii xoakcianbHuX kabeniB MaricTpajlbHOTO, BHYTPIilIIHO30HOBOTO
Ta MiBOAHOTO 3B’ SI3KY .

7. OcobmuBocTi Ta OCHOBHI xapakTepucTuku TEM-xBuib. TEM-xBuis
KOAKCiaJIbHOT JIiHil.

8. IlepBuHHI Ta BTOPUHHI apameTpu 0araTorpoBOIOBUX JIHIH.

9. Po3paxyHOK Halpyru, XBWJIBOBOI'O OINOpPY, MOTYXHOCTI Ta KOe(illi€HTIB
3racaHHs.

10. IlepBrHHI apaMeTpH KOAKCIAIBHOT JTiHil,

11. BToprHHI mapamMeTpu KoakciallbHOT JTiHii,

12. ITapameTpy B3a€EMHOrO BINIMBY MK JBOMA KOAKCiaJIbHUMW JTiHisIMH.
3atyxaHHs Ha OJIMKHBOMY KiHII,

13. TlepeBar BOJOKOHHO-ONTHYHUX JIiHIA. TumoBa cTpykTypa BOJTOKOHHO-
OMTHUYHOI JIiHil.

14. KBaHTOBO-e/IeKTPOHHI MOy, IMiICKIIIOBAYI Ta JIHIHHI pereHepaTopu.



15. Tunu akciaJbHO-CUMETPUUYHUX CBITJIOBOAIB. Halinpocrimi JBOX1IapOBi
CBITJIOBOJIH.

16. Tloka3sHuky 3a0MII€HHS, HOPMOBaHa 4acTOTa, YUCIOBA anepTypa, hazopa Ta
rpynoBa IBUAKOCTI PO3MOBCIOIKEHHS CBITIIOBUX XBHUIIb.

17. OnHO- Ta 6araToMo10B1 CBITJIOBO/IH.

18. CriekTpaiibHa 3aJIeKHICTh BTPAT B OIHOMOIOBOMY CBITJIOBO/II.

19. OcHOBHI MaTepiaiu 110 BAKOPUCTOBYIOTHCS B BOJIOKOHHHMX CBIiTJIOBOIAX.

20. HaGnwxeHHi  pimieHHss piBHSHb MakcBena JUisl  KpyIJMX — CIIOICTHX
CBITIIOBOJIB. JlucnepciiiHi 3ajie’HOCTI BOJOKOHHOTO CBITJIIOBOJY 3i CTYIMiHYATHM
npodinem nokazHUKa 3aJI0MJICHHS.

21. KapTuHHU 10J1iB OCHOBHMX BHU/IiB XBUJIb BOJIOKOHHOT'O CBITJIOBOJLY.

22. OcHOBHI BUJM jucnepcii BOJOKOHHHMX CBIiTIOBOAIB. CBiTiiOBOAM  3i
3MILIEHOIO JIUCTIEPCIETO.

23. Brpaty B OJHOpIAHMX BOJIOKOHHUX CBITJIOBOJIB. BTpaTu 1110 BHHHKAIOTH
MPU CTUKOBII OJJTHOMO/IOBUX BOJIOKOHHHUX CBITJIOBO/IiB.

24. My nbTHINIEKCOPU, AEMYJIbTUILIEKCOPHU Ta MOAIILHUKH MTOTY X HOCTI.

25. Jbkepena  BUIIPOMIHIOBAHHS — BOJIOKOHHMX  cBiTIIOBONIB.  [lapamerpu
CBITJIOBUITPOMIHIOBAJILHUX JIIOJIIB Ta J1a3epiB.

26. Tunu Ta napametpu HOTOIIOIB.

27. Knacudixkaris ontuuHux kadeniB. TUNOBI KOHCTPYKIIiT ONTUYHUX KaOEIiB.

28. Ilipcumosaui EDFA. ITapametpu EDFA.

29. lianma3oHu po3noAuly BikoH mpo3opocti csimiosoxis (CWDM, WDM,
HDWDM).

30. Ouinka eHepreTuuyHoro 6anancy kanaiy. OIiHka yacy 3pOCTaHHS.

Ilepenik nUTaHb 10 KOMIJIEKCHOrO (paX0BOr0 BUNPOOYBAHHSA

3 aucuumiIing “TenexkomyHikauiiini kabeabHi cucremu”

1. TenexomyHikauiiina tpancrnoprHa (nepsunHa) mepexa (TTM) sk cucrema
JTiHIA nepegayi, MEpEKEBUX By3ITiB i cTaHIlii. lepapxiuna crpykrypa TTM.

2. TlpuHuunu o6'eHaHHS €NEKTPOTEXHIYHMX 3acO0IB B €IMHY HalliOHAJBHY
cucremy 3B's13ky (EHC3) i xapakTeprcTika Takoi CUCTEMH.

3. VYsaranpbHeHa CTPYKTypHa CX€Ma TEJIEKOMYHIKALiMHOI TPaHCHOPTHOL
cucreMu (TTC) / Oaratokananbnoi cuctemu nepenadi (BCIT). Tlonstrs mpo
eJIeMeHTapH1 QYHKLIT CUCTEM IepelaBaHHs.

4. Cryneni eBporneicbkoi rmesioxponHoi nudpooi iepapxii (I1L{I/PDH),
pexomenioBani /TU-T: Ha3Ba, 3arajibHa IIBUJKICTH Tiepesiadi, IUBUAKOCTI mepeaadi
iHpopMmaniifHux 1 cioyk00BUX TOTOKIB, OCHOBHWH 1HppoBuit kanan (OLK),
KOE(ILiEHTH MYJIBTUIIEKCY BAHHSI.

5. Ilpunuun mnovacoBoro posnoauty kaHamiB (YacPK). Cunxponne Tta
aCMHXpOHHE 00 €AHaHHA W po3noAin nudpoBux curHanie. Haeenits Bigmosijgui
NpUKIaan 3ac001B 0araTOKaHaJIbHUX CUCTEM NIEPeTaBAHHS

6. IlpuHuuMn peanizamii ¥ CTPYKTypHA cXeéMa MPHUCTPOIO BUIIIEHHS TAaKTOBOI
gactotu (ITBTY) cioco6om aktusHOi i nacuBHOI (inprpauii B LICTI,

7. TIOHATTSI CHHXPOHHOTO Ta ACHHXPOHHOI'O PeXXHUMIB OpraHizallii nepe/aBaHHs
iHpopmanii y IICII. TlosicHite pO30DKHOCTI PEKUMIB Ta HaBEUITh 1IPHUKIAJIHN
TEXHOOTIH.



v

8. 3amaui AIIIl Ta IIAIl B cucremax nepenaBaHHs. Bu3HauTe MOHATTS
JUCKpeTH3alil Ta KBAHTyBaHHs, LIyMy (IOXMOKM) KBAHTyBaHHS (OOIpyHTyMHTE
TEOPETUYH1 3HAYECHHS TOXUOKM KBaHTyBaHHsS). OcoONMBOCTI AMCKpeTH3allii
BY3bKOCMYTOBUX CUTHAJIIB.

9. Mera KOMIaHlyBaHHSI CUTHAJIIB MOBU (CTUCHEHHSI TUHAMIYHOTO Jliaria3oHy,
MiZIBUIUEHHS a00 BUPIBHIOBAHHS 3axullieHOCTi). JlaiiTe BHU3HAYEHHS Ta MOSCHITH
NPUHIMI JIiT, HABEAITh NPUKJIAIM 3aCTOCYBaHHSI.

10. Cnocobu  ananoro-uudpoBux  (IUPpPO-aHAIOTOBMX)  IEPETBOPEHb B
mudposux  cucremax nepenaui  (LICIT). IKM-komekn 3  HEpiBHOMIpHHM
KBAHTYBAHHSIM.

11. Buan cuuxponizauii B umdpoBux cucremax mnepenaui (LICIT), amamnis
nopyuieHHs cuaxponizauii B LICT1.

12. [IpusHauenHs, kinacudikaiis Ta 3arajibHa XapaKTepUCTHKa CrocobiB
peaJtizalii cUCTeM TakTOBOI CUHXpOHi3alil B iudpoBux cuctemax nepeaadi (LICIT).

13. [IpuHuun peanizauii ¥ CTPyKTypHa cXema MPUCTPOIO BUIIIEHHS TAKTOBOI
yactotu (IIBTY) cnocodom akruBHOI Ta nacuBHoi ginbrparii B LICIT.

14. Knacudikaris criocobiB 06'e/iHaHHs Ta po3moaiay uudpoBux notoxis. CyTh
MO3UTUBHOTO, HEraTUBHOTO Ta  JBOCTOPOHHBOT'O Y3r0JDKEHHS Ipu
MyJbTHILIEKCY BaHH] TG poBux notokis B LICIT.

15. Cunxponna uudposa iepapxis — CLI/SDH. llpyuuyuHM BUHUKHEHHS ii
nepeBard Ta OCOONMBOCTI peanizalii, cTymeHi o0y 0BH, TEPMiHH, IIBUIKOCTI
nepenayi, napamerpu. [puHnuni oprauxizarii iepapxii CLII ta ctpykTyp twkomis.

16. Ilpusnauenns, kinacudikaiis, OCHOBHI TapaMeTpu KaOelnbHOro JIiHIMHOIO
tpakty (KJIT).

17. CnoTBOpeHHSI JIiHIHHOTO CHUrHAlly Ha JAUISHLI pereHepanii KaGeIbHOro
ni"iHOrO TpakTy. JIiHilHI CHrHANIM KabeIbHOrO JiHIHHOTrO TPaKTYy.

18. Bubip curnaniB Jyis kabenbHOTO JiHIHHOrO Tpakry: koja 3 YIII,
mMoaudikoBanuii kox 3 UIIl, GrokoBi koau (aJropuT™M KOIYyBaHHS, INepeBard Ta
HEJI0JIIKH, TIOPIBHAIBHUHN aHaJIi3 EHEPreTHYHUX CIIEKTPIB).

19. OCHOBHI BY3JM TpaKTiB MpHHOMY Ta mepeaydi 00JaHaHHS KiHIEBOI CTaHIii
nepsuHHOi LICII 3 rpynoBuM kojekoMm, (YHKIIT, 0COOJMBOCTI 3aCTOCYBaHHS i
peastizartii.

20. OcHOBHI By3JIM TPaKTiB MpUilomMy Ta mepenayvi 00ajiHaHHS KiHIEBOI CTaHIii
nepuHHOl LICIT 3 xananbHUMM KojekaMu, (yHKUII, OCOOJIMBOCTI 3aCTOCYBaHHS i
peautizartii.

21. OcHOBHI By3JId TPaKTiB pUHOMyY Ta nepeaadi o0ajHaHHs KIHIEBOI CTaHILIT
nepsuHHOI LICII 3 nporpamMuum ynpaBiiHHAM, QYHKIT, 0COOIUBOCTI 3aCTOCYBaHHS i
peatizartii.

22. XapakTepucTuka GopMyBaHHS Ta IapaMeTpiB LUKy [epejiadi NepBUHHOTO
1 poBoro TpakTy E1 KiHIEBOI CTaHLil IEPBUHHOT HU(PPOBOT CUCTEMH Tepe/aui,

23. XapakTepucTHKa LUMKITY Tiepe/iadi BTOpHHHOT TMdPOBOT cucTemu nepenadi 3
IKM.

24. Jlxepena BHUIPOMIHIOBAHHS ONTHYHOTO CHTHAILY BOJIOKOHHO-OIITHYHHX
CHCTEM TIepeaadi.

25. @OTONETEKTOPH  ONTHYHOTO CHUTHAJIY  BOJIOKOHHO-ONTHYHHX  CHCTEM
nepeaaui.



26. CTpyKTypHi CXE€MH MEpeAaBalbHONO Ta MPUUMAIbHOTO ONTHYHHUX MOJYJIiB
BOJIOKOHHO-ONITHYHUX cucteM nepenadi (BOCIT).

27. OcobauBOCTI MOOYA0BHA BOJIOKOHHO-ONITUYHUX JiHIHHUX TpakTiB (BOJIT) i
TUIH KOJIB ONITUYHUX JIHIHHUX CUTHAJIIB.

28. OcHOBHI 3acaju nepeiadi curHaiiB no jiHisx. [T1oSCHITH OCHOBHI IPUHIMIIN
PO3paxyHKiB JIOBXXKMHHU MiJCHIIOBAIbHOI a0 pereHepaiiiHoi (peTpaHCsiiiHol)
ninsikn BOCIL. Bxigni Ta BuUXiIHI JaHi po3paxyHKy €HEpreTHYHOro OajaHcy
BOCTI.

29. TlpuHIMN | TEXHOOTISE XBUJILOBOTO MYJIbTHILIEKCYBAHHS, 1110 3aCTOCOBAHO B
TEJICKOMYHIKALIMHUX TPAHCIIOPTHUX CHCTEMAX

30. Knacudikaniss ta  0coOaMBOCTI  MmoOYJOBM  TEJIEKOMYHIKaIli HHUX
TPAHCIOPTHUX CUCTEM TEXHOJIOTIH XBUJILOBOI'O MYJIbTHILIEKCY BAHHS.

IlepeJiik NUTaHb 10 KOMIJIEKCHOTO (paX0BOr0 BUNPOOYBAHHS
3 aucuuming “TenexkomyHikauiiini mepesxi”

1. Crpykrypa 6araTokaHaibHOI JIiHIT 3B'SI3Ky i IPU3HAYCHHS 11 €IEMEHTIB,

2. Buau cucteM KOMyTALlii TETeKOMYHIKalUiHHUX Mepesk. IXHs xapakTepucTHka
i 0co0JIMBOCTI PYHKIIIOHYBaHHS.

3. Twunm omnepatuBHOI KOMyTallii Ha TeJeKOMyHiKauifiHili Mepexi. I[xus
CYTHICTb 1 IOPIBHSUIbHA OIIIHKA.

4. Oco0nuBOCTI pexuMy BIPTYATbHUX 3'€IHAHb 1 JaTarpaMHOTO pPEeXUMY
nepenayi iHpopmauii i IXHs MOPiBHSIbHA OLIIHKA

5. Mopdosnoriunuil onuc TenekoMyHikamiiHoi Mepexi 3a J10nomMorow rpada.
Moro napamerpu. Jlekommnosuis rpada.

6. Mogeni wmusxiB nepenadi iHdopmarii B TelEKOMYHIKaLMHIK Mepexi.
3anexHi i He3aJIeKHI TIIJISIXH.

7. Matpu4Ha MOJENb TEIeKOMYHIKAIliHOT Mepexi. Bu3HaueHHsS HuIsxy
NepeTHHy B MaTpU4Hil hopmi.

8. ®yHKUIOHANBLHI MOJENI TeNeKOMYHiKaliffHuX Mepex. IXHe npu3HaueHHs #
0COOJIMBOCTI.

9. Crpykrypa TenexkoMyHikaliiHol Mepexi i hopmu ii 1oiaHHs.

10. PamianbHi i KijblieBi eqeMeHTapHi CTPYKTYpH. IxHi mapamerpu i OCHOBHI
BIIACTUBOCTI.

11. CyTHicTh BJIACTUBOCTEH CTAlliOHAPHOCTI, OPAMHAPHOCTI M BiJCYTHOCTI
MICJISAAIT CTOXaCTUYHOIO TIOTOKY .

12. HaiinpocTinmit noTik 3asBok. Moro B1acTuBoCTi.

13. TIpuMmiTHBHMI NIOTiK 3asBOK. Moro BlacTHBOCTI.

14. HaBaHTax€HHS TeIEKOMYHIKAIIHOI Mepexi, 11 BUIH ¥ OJTMHULI BUMIpY.

15. Cucrema o0cimyroByBanHs 3asBok 0€3 BTpar i ouikyBaHHsi 1 1i apameTpy.

16. Cucrema obcmyroByBaHHs 3asBOK 13 BTpaTaM¥ i ii napaMeTpHu.

17. Cucrema o0cyroByBaHHs 3asiBOK 3 OUIKYBAHHSM 1 i1 IapamMeTpH.

18. [TokasHUKH AKOCTI OOCIYroBYBAaHHSI 3asBOK Yy CHUCTEMax 13 BTpaTaMu i
OYiKYBaAHHSIM.

19. Kareropiiine 00ciIyroByBaHHSI 3asBOK y TeJICKOMYHiKalliHHUX Mepeikax.
Llini, 3aaui, nepeBary i HeIOJIIKK BBEIEHHS KATErOPiHHOrO 00CTyrOBY BaHHsl.,
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20. Meton po3paxyHKy 4Hcia KaHANB Yy TiJIKaX TeNEeKOMYHiKalidHOT Mepexi
TPH MOBHO JIOCTYMHOMY BKJIFOYEHHI i HaJIXOJKEHHI HAUITPOCTIIIOTO NOTOKY 3asBOK.

21. MeToa po3paxyHKy 4YMClIa KaHaliB y TiIKax TeleKOMYHiKaliiHOT Mepexi
MPY TIOBHO JJOCTYITHOMY BKJIFOUEHHI ¥ HAJXO/KEHH] MPUMITUBHOTO MOTOKY 3asBOK.

22. Crocobu rpymyBaHHS KaHaliB Ha TENEKOMYHIKaIiiHIi Mepexi, iXHs
CYTHICTb 1 MOPiBHsIbHA OIliHKA.

23. [IponyckHa 3/1aTHICTh i GyHKIIOHYIOYE HABAHTAXKEHHS
TelneKOMYHIKaIliiHUX Mepex. [xHe cniBBiHONIEHHS

24. Hapiiinicts 1 JKMBYYIiCTh TeJEKOMYHiKalliiHux wmepex. dakropu, mo
BIUIMBAOTh HA MIOKA3HUKM HATIMHOCTI ¥ JKUBYUOCTI TEIEKOMYHIKalliHHUX MEpEexX.

25. Ouinka e¢pekTUBHOCTI (YHKI[IOHYBaHHS TEJIEKOMYHIKaLlIHHUX MEpex.
[lokazHUKH €PEKTUBHOCTI.

26. ITopsiiok  po3paxyHKy HamiHHOCTI (QYHKI[IOHYBAHHS TeJIEKOMYHiKalliiHOT
Mepexi.

27. Tlopsapok  po3paxyHKy KaHaJbHOI €MHOCTI TUJIOK TeJeKOMYHiKaliiHOl
Mepexi.

28. Mera i 3a1aui KepyBaHHsl Ha TEJIEKOMYHIKAI[IHHUX Mepexax.

29. Tunm ¥ CTPYKTYpU CUCTEM KepyBaHHS TeJEKOMYHIKAlliHHUMU Mepe)KaMu.
IXHs mopiBHANBHA OLiHKA.

30. Meroiu  KepyBaHHS  TEIEKOMYHIKALIMHUMM ~ MepexamMu 1 IXHi
XapaKTePUCTHKH.

31. Kopotka ictopisi ctBopeHHst LICK. Busznauenns cucremMu TejieKOMYHiKallii,
NHIHHOrO TPAKTy CUCTEMHM nepejaui, kanany nepeaadi. [ToHSTTS 0JJHO KOOPJMHATHOT
1 6araroxoopauHaTHOT koMyTariii. [TpuHIMIM KoMy Tallii.

32. AHanoroBuil, OUCKPETHHH TO pIBHIO (32 4YacoMm), HUGPPOBUN CHUTHAJIM.
Po3snisHaBanHs  aBiikoBux  curHaniB. KojayBaHHS — JIBIHKOBOro  CHUTrHajy 3
BUKOpUCTaHHsAM Koy HDB3.

33. ImnynbcHO-KO0BAa MOMyJsLis. JIMckpeTusaiiss aHajiOroBOro CHrHaiy 3a
yacoM. KBantyBanHs curnany. KomnanayBanss (ecnanayBanns) curuany. Lludposa
Komrpecist curHany. KojyBaHHs KBAHTOBAHOTO BiJUTIKY.

34. CnocoOu po3ijieHHs KaHaJIiB MK JBOMa MyHKTaMu. [IpuHIMN 9acoBOTro
o0'eqnannsg IKM curnanis. Xapaxtepuctuku LICIT IKM-30. Crpykrypa nukiy i
Haauukiy cuctemu IKM-30.

35. Ilnesioxponna iepapxist LICIT 3 IKM curnanom. ®@opmysanus LICIT Buimx
MOPAAKIB Ha OCHOBI YacOBOTO  MYJbTHUIUIEKCYBaHHSA. Mertox  1udppoBoOro
BUPIBHIOBAHHSI.

36. Koopaunaru komyTauii. Po3ainoBa o3Haka, MpocTip 03HaK, IPUKIIAJIH.

37. 3aranpHa cxema peanizanii T-ctyneHs. PexuM «IOCaigoOBHMEI 3amuc -
NIOBIJTBHE 3UMTYBaHH. PeXKUM «JJOBIJIbHUHN 3aITUC - TIOC/IIA0BHE 3YUTY BAHHS.

38. BusHayeHHss KUIBKOCTI KaHAIbHMX IHTEpBalliB, fAKI MOXYTh OyTu
komytoBaHi T-ctynenem. T-cTyminb, 110 Hpamioe B PEeXHMi PO3JINEHHS 3amnucy i
3YMTYBAHHS, YACOBI Jllarpamu.

39. [IpocropoBa komyTauiiina Matpuis, npukiaaa pobotu. Peasiszauis
KOMOIHAIIWHOT ~ yacTMHM  S-CTyneHss ~ Ha  eNeKTPOHHMX  KOMIIOHCHTAX,
MYJIbTHILIEKCOpAX i AeMYJIbTUINIEKCOPAX, ITPOrPAMOBAHUX TOTTUHUX MATPULAX.

40. Koopauuatuuid cnocid noOynou S/T- crynmeni. CTpyKTypHI cXeMu OJIOKY
Ta IIJIaTH MPOCTOPOBO - 4acoBoi komyTarii EATC-200.



41. Kinsuesi 3'ennyBaui. KinbueBa S/T- cTymiHp i3 3aTpUMKOIO Ha MiBHepiomy
Ta 3 BIACYTHICTIO OPCTKOI 3aJI€KHOCTI MK BUOMpaHUM Juis Tiepenadi iHdopmailii
KaHaJIbHUM 1HTEPBAJIOM B LIUKJII.

42. INpunnunu noOyaoBu nuppoBux komytauidHux nomiB (LIKIT). Ipuaumn
posnoainieHocti cucremu. Knacudikaris LIKIT.

43. Iudposi xomyTtauiiini mons (LIKII) nmepimoro kmacy. Anroput™ poGoTH
0azoBoi cTpykTypu. LIKIT apyroro kimacy, 0oco6auBocTi modya0Bu.

44. lndposi komyTariitti noss apyroro kiacy MUX-T-DMUX, MUX-T-S-T-
DMUX, npuHUuI ix poOoTH.

45. lludposi komyTariitni noas apyroro kiacy (LIKIT) MUX-T-S-S-T-DMUX.
LIKTT TpeTsoro kmnacy, oco0auBOCTI MOOY10BH.

46. LIKIT gyerBeproro kmnacy, cTpykTypHa cxema. [IOBHO JOCTyIHaA i HEIIOBHO
nocrynHa nodynosa S/T crynens. [Ipuxaanu no6ynosu KIT na BIC S/T-ctynensx.

47. Kinbuesi umopposi KII. Crpyxrypa Oararonankooro KII cucremu
1TT1240, crioci6 foro po3mmrpeHHs.

48. OcobmMBOCTI  (QyHKIIOHYBaHHS 1 TOpPIBHsUIbHI xapakTepuctuku [IKIT.
Pospinene i Henopinene LIKIT. AnropuTMu BCTaHOBIICHHS HE3AIEKHHX CMOTYUHHMX
HIXiB B HemoiieHomy LIKTI.

49. Tunu crukiB muppoBux ATC. AHanoroBuii aOOHEHTChKUM CTUK. DYHKIIT
BORSCHT. Brxurouennss AJl B cucremy EATC 200 (cTpykTypHa cxema IUIaTH
SLU16C). Bkmouennst AJl B udposi ATC AXE-10, D 70.

50. LucppoBuit  aboHeHTChKHM  cTUK.  YOTHPROXIPOBOAOBA  CHCTEMA.
JIBOXIIPOBOJIOBA ~ CUCTEMA 3  YAaCcOBMM  DO3JAUICHHSM  HaAmpsMiB  Iepenadi.
JIBOXIIpOBOOBA CUCTEMA 3 QAN TUBHUMU €XOKOMITEHCATOPAMH.

51. Abonentcbkuit ctuk ISDN. Intepdeiicu tumy U0, Uk2, BiamiHHICTE Mix
HumHu. ITpukiaau nigkmouens B mepexi ISDN.

52. Mepexesi ctuku uupposux ATC. Crtuk 3 LICII. Ctuk 3 aHalIOroBMMH
3’€[IHYBANILHUMH JIiHIAMU 1 cuctemamu. CTHK 3 Mepexero poctymy. [HTepdeiicu
V5.1, V5.2 . Cruk 3 mepexero TMN.

53. lluppoBa komyramiiina cucrema EWSD. TexHiuHi XapaKTepUCTHKH.
CrpykTypHa cxema, MpU3HAUYCHHS €JIEMEHTIB.

54. lludppoBa xomyrauiiHa cucrema Alcatel 1000 S12. Texuiyni
XapakTepucTHUKU. CTPyKTypHa cxema, MpU3HAUYEHHS eJIEMEHTIB.

55. ludposa komytauiiHa cucrema SI-2000. TexHiuHi XapaKTepUCTHKH.
CtpykTypHa cxema, Mpru3HauYeHHs eJIEMEHTIB.

56. IlpuHumny noOynoBu 1 (QyHKIIOHYBaHHS KOHLEHTpaTopiB. CTpyKTypHA
cxema koHueHTparopa MT 20/25, konuentparopa KN 1000.

57. Oco0MBOCTI BUKOPUCTAHHS KOHIIEHTPATOPIB.

58. Ilpunumnu curnasnizaunii B uudposux ATC.

59. Ilpunuunu cunxponizatii B udposux ATC.



NPUKIHLIEBI ITOJIOKEHHSA

KommnekcHe (axoBe BUIPOOYBaHHS IMPOBOAMTHCS 3IIJHO 3aTBEPUKEHOTO
pO3KJIaJly B ayAUTOpii iHCTUTYTy NpOTAroM He Oinbiue 4-X aKajAeMiuHMX TOJIMH
(180x8.), 6e3 nepepsu.

[Tix yac MpoBeICHHS KOMILIEKCHOTO (haxoBOro BHIIPOOYBaHHS Ta BiJANOBiAlI Ha
IUTAHHS OLIETy KOPHUCTYBaHHS JONOMDKHUMH MaTepialiaMH (JIOBIJHUKH, MPUIaIH,
TOILO) 3A00POHEHO.

[Tpuknan ek3ameHauiiiHoro oinera
KOMITJIEKCHOTO (haXxoBOro BUMPOOYBaHHs

HauioHanbHUI TeXHIYHUI YHIBEpCUTET YKpaTHH
“KuiBchbKuii mojirexHivnuii incruryT imeni Irops Cikopebkoro”
[HCTHTYT TeleKOMYHIKAIHHUX CHCTEM
Kadeapa “TenexkomyHikamiiiHux cucrem”
CreuiaibHiCTh | 72 TenexomyHikauii Ta pagioTexHika

OcgitHs mporpama  CucTeMu Ta MEPEXKi eEKTPOHHUX KOMYHiKallii
EK3AMEHAIIVMHUMN BLJIET N

1. Yacose ¥ CrieKTpaTbHE TOXAHHS CUTHANIB. Y3araibHeHnit psaa @yp'e. @isuyHuil 3MicCT.
OG6nacTb BUKOPUCTAHHS.

2. YacToTHH PO3MOiJ BUKOPUCTAHHS EMEKTPUUHUX TA ONTUYHMX KAOCTBHUX JIIHIA nepeaaui.
Knacudikartis kabenbHUX JIiHiH nepeaadyi.

3. TenexkomyHikauiitna TpancnoptHa (nepsunna) mepexa (TTM) sk cucrema minil nepenadyi,
MepeKEBHUX BY3JIiB i cTanwii. lepapxiuna cTpyktypa TTM.

4. Crpykrypa OaraTtoxaHaJ bHOI JIiHii 3B'13Ky i NpU3HAYEHHS i1 €JIEMEHTIB.

5. Tlpunmunu cuHXpoHizanii B unpposux ATC.

3aTBepKEHO Ha 3acilaHHi kadeapu TeIeKOMyHiKaliHHUX CUcTeM
[Tpotoxon Ne 9 Big™ 18" ciyng 2021 p.

3aB. xaheapu Jleonin YPUBCBKUI

Kpurepii ouiHioBaHHS BiANoBifeH kKommniekcHoro paxosoro Bunpo0yBanHs AJist
BCTYNY HA OCBITHIO MPOrpamMy miAroTOBKH maricrpa
“CucTeMH T2 MepeKi eJIeKTPOHHUX KOMYHIKaLii” 3a cneuiajbHiCTIO
172 TenexkomyHikauii Ta pagioTexHika

Ha  komIiulekcHOMY  (axoBOMy  BHUMpOOYBaHHI  BCTYIHHK  OTPUMYE
eKk3aMeHalliHui OiNeT, AKUM BKIIOYAE 1 ATh MUTAHb 3 MEPEIIKY 3a3HAUYCHMX BHILE
TEM i pO3/IiNiB HABYAILHUX JAUCIUILIIH.

Biamnosias Ha KOXKHE MUTAHHS OL[iHIOETHCS 3a 100-0anbHOI0 MIKANOKO:

- MIOBHA BiJNOBiJib 3 BUBOaMH (QOPMYJI, CXeMaMH, NMOSCHEHHSIMH, TIPHKITATaMH,
po3paxyHkaMu (He MeHie 95% norpidHoi indopmauii) — 100...95 Ganis;

- IIOBHA BIiANOBIZIE 3 HENPUHIMIOBUMM HETOYHOCTAMHU (He Menwe 85%
notpibHOT iHdopmarii) — 94...85 Ganis;

- MOBHA TMPHHIIMIIOBO TMPAaBHUJIBHA BIINOBI/Ib 31 CKOPOYCHHM HAOOPOM CXEM,
MOSICHEHb, TPHKJIAMIB, po3paxyHKiB (He MeHme 75% mnorpibHoi iHpopMmarii) —



84...75 6anu;

- [OBHA TPHUHLIMIIOBO MpaBHUJIbHA BiJMOBIAL 31 CKOPOYEHHM HAOOPOM CXem,
TI0SICHEHb, TIPUKJIIA/IIB, pO3paxyHKiB Ta (a00) 3 HETOYHOCTIMH Y HOPMYJIHOBAHHSX (HE
MeHie 65% notpidHoi inpopMmalii) — 74...65 Gaiis;

- HE TNIOBHA Bi/INOBi/lb, B SIKI{ BIJICYTHI NIPUHIMIIOBI HETOYHOCTI (He MeHIe 60%
notpibHoi indopmartii) — 64...60 Ganwu;

- HermoBHA BIAMOBiAb 3 rpyOumu nomuikamu Ta (ab0) NPHHLKIIOBUMHU
HeTouHOCTSIMU (MeHuIe 60% notpiOHOi iHdopmalii) abo BiACYTHICTH BiAmoBiai —
0...59 Ganis.

3arajgbHa OLIHKa 3a KOMIUIEKCHE (axoBe BHUIPOOYBaHHS OOUHCIIOETHCS SIK
cepenHe apudmeTnyHe 3HauYeHHS OaniB 1’ATH Bignosiged. Takum dYuHOM, 3a
pe3y/bTaTaMu BCTYIHOI'O KOMILIEKCHOTO (axoBOro BHUIPOOYBaHHS BCTYITHHK MOYKe
Habparu Big 0 1o 100 Gauris.

Bpaxosyrouu Te, 1o “Ilpasuna npuiiomy a0 KIII im. Iropst Cikopewkoro B 2021
poli” BUMaraioThb IpU OOYMCIEHHI KOHKYpCHOTO 0ana 3acTOCyBaHHS IIKaJIu
ouinroBanns 100...200 6anis (nmogidbHo 0 mkamu ouiHok €BI), notpiben
nepepaxyHoOK OLIHKU PEUTUHIOBOI CHCTEMM OLIHIOBaHHs B 1ikany €BI.

Ilepepaxynok 6ailiB poOuUThCS BiAnosiiHO 10 “Tabnuii BiAMOBIAHOCTI OIiHOK
PCO”, sxa HajjaHa HUKUE,

Tabaung sianosiaaocTi oninok PCO (60...100 6anis) oninkam €BI (100...200 6anis)

O#(Lf*(‘)‘a OljiHka €B O;‘é‘g“ Oujkka EBI Ol;‘(‘:“(’)‘a Ouirka EBI Opugg‘a Ouikka EBI
%0 100.0 70 125.0 80 150.0 50 175.0
61 102.5 7 1275 81 152.5 Y 177.5
62 105,0 7 130,0 2 155.0 7] 180,0
63 107.5 73 1325 83 157,5 93 182.5
64 110.0 74 135.0 &4 160.0 o4 185.0
65 1125 75 137.5 85 162.5 95 187.5
66 1150 76 140,0 86 165.,0 9% 1900
67 1175 77 142.5 87 1675 97 1925
68 120.0 78 145.0 %8 170.0 98 195.0
69 1225 79 147.5 89 172,5 99 197.5

100 500,0
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