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[Iporpama BctynHoro icnuty a0 acnipantypu (PhD goktopantypu) 31 cemiaqbHOCTI
G5 «EnekTpoHika, €JIEKTpOHHI KOMYHIKalli, mpuiaagoOyAyBaHHA Ta paJiOTEXHIKa»
BioOpakae Takl pO3AUIM TEOPETUYHMX Ta MPAKTUYHUX OCHOB (DYHKIIIOHYBaHHS
PafiOTEXHIYHUX 1 TEIEKOMYHIKALIHHUX CUCTEM Ta MEPEXK:

— Teopis iHpopMmallii, CATHAIHN Ta MPOLECH B TEICKOMYHIKAIIis Ta PallOTeXHILI1;

— TeopernuHi 3acagu OOy I0BH padiOTEXHIUHUX MPUCTPOIB Ta CUCTEM;

— TeopeTnuHi OCHOBH TE€JIIEKOMYHIKAIlIHHUX MEPEK;

— MeToau MaTeMaTUYHOTO OTKCY CUTHAJIB Ta 3aBaj;

— Cucremu niepeiaBaHHs JaHUX;

— CucrtemMu KoMyTaIlii Ta po3noauTy iHpopMmarlii;

— Cucremu crioctepexeHHs Ta 00poOku iH(opMalrii;

— IIpoekTyBaHHS Ta ONTUMI3AIllS TEICKOMYHIKAIIMHUX Ta PATIOTEXHIYHUX CUCTEM;

— Excmutyarariist TeJI€KOMYHIKAIIMHUX Ta PalOTEXHIYHUX CUCTEM.

1. Teopis iHgopmanlii, CMrHAJIM Ta MNpPoOHECH B TeJEKOMYHIKaUisg Ta
paaioTexHiui.

1.1. [xepeno iHpopmauii. IlepeTBopeHHsI HENEPEPBHOTO (aHAJIOTOBOI'0) CUTHATY B
urppoBUi ABIMKOBUI CUTHAJ: NPEACTABICHHS HENEPEPBHOIO CUTHATY MOCIIAOBHICTIO
BIJIIKIB, Teopema KoTenbHUKOBa; (OpMyBaHHS AMCKPETHOIO CHUTHANY; KOJIyBaHHS
JUCKPETHOTO CUTHATY; IPUHIIUII 3aBaJIOCTIMKOTO KOyBaHHS.

1.2. Tlepenecenns iH(pOPMaIIMHOTO CUTHATY B YACTOTHHM Jlara3oH, MpU3HAYECHUN
i oro nepenasanss. [leperBopenns ®yp’e. CnekTpu eIeMeHTapHUX CUTHAIIIB.

1.3. CnekrtpanbHa HIUIbHICTh CUTHATIB. [IpuKiIaau po3paxyHKiB.

1.4. TenexkoMmyHikaiiiiHi  Ta  paaiOCJIEKTPOHHI  CHUCTEeMH:  IPU3HAYCHHS,
knacudikaiiisg, xapakrepuctuku. HaBecTu mnpukian 13 J€TaIbHUM ONKMCOM OJHIET 13
CUCTEM.

1.5. ®opmyBaHHS KaHaly 3B’S3Ky 1 OCOOJMBOCTI HOro (yHKLIOHYBaHHS: BBIJ
CUTHAJly B JIHIIO 3B’SI3Ky Ta BHBIJ CHUTHalIy 3 HEl; NPUHLUUN OaraToKaHaJlbHOTO
NepeaBaHHsl CUTHAIIB Yepe3 JIHII0 3B’S3KYy; XapaKTEpPUCTHKM KaHally 3B SI3KY.
[Tpuiimanus 1udpoBoro curHaidy (mocTaHOBKa 3ajadyi). Y3arajJbHeHa CTPYKTypHa cxema
nudgpoBoi cucTEMU nepenaBaHHs iHpopmarlii

1.6. Knacudikamis curnamiB. YacoBe mpeacTaBieHHS HENMEPEPBHUX BHUMAIKOBHUX
CUTHAJIIB: BJIACTUBOCTI BUIMAJKOBUX CHUTHAIIB;, (OPMYBaHHS MaTeMAaTHYHUX MOJeNen
BUIIAJIKOBUX CHUTHAJIB TIpH iX YAacCOBOMY TMpPEJACTaBICHHI; WMOBIpHICHA 4YacoBa
MaTeMaTUyHa MOJENIb HENEepepBHOIO BHIIAJIKOBOTO CHUTHAly; MapaMeTpU BUIIaJKOBUX
CUTHAJIIB Ta iX MaTeMaTH4HA 1HTEpIpeTaIlis; HMOBIpHICHA YacoBa MaTeMaTH4YHA MOJIETh
HETMEePEPBHO-TUCKPETHOTO BUITAJIKOBOTO CHUTHATYy; WMOBIPHICHI YacOBI MaTeMaTH4HI
MOJENl  JHUCKPETHOr0  Ta  JHUCKPETHO-HEMEPEpBHOTO  BUMNAJAKOBUX  CHUTHAJIB;
aBTOKOpEJISIIIHA XapaKTepUCTHKA HETIEPEPBHUX BUIIAJKOBUX CUTHAIB.

1.7. YacTtoTHe mpencTaBlICHHS HENMEPEepBHUX BUIIAJKOBHX CHTHAJIB; MaTeMaTU4YHA
MOJIelIb YaCTOTHOTO TIPEJCTABICHHS HEMEPEepPBHUX BUMAJAKOBHX CHTHATIB; 3B’SI30K MIX
CHEKTPAIFHOI 1 aBTOKOPENAIIMHOI XapaKTePUCTHKAMHU HETEePEePBHUX BUITAKOBUX
curHaiis, Teopema Binepa-XinunHa. By3bKocMyTroBi BUTIQJIKOB1 CUTHAIH.

1.8. Mopynsamis. Knacudikarisi, maTeMaTuyHi MOJeJl, YacOBI Ta 4YacTOTHI
Jiarpamu.

1.9. IlinpHOCTI pO3MOAUTY WMOBIPHOCTEH BHMAAKOBUX TporeciB. DyHKis
po3noauty. XapakTepucTuaHa QyHKIIis.



1.10. OcHOBHI YHCIIOBI XapaKTEPUCTUKH BUIMAJAKOBUX BEIMYMH Ta BUIMAIKOBUX
MPOLIECIB.

1.11. ®yHkiioHaIbHI MEPETBOPEHHS BUMIAJAKOBUX BEJIMYMH Ta MPOILIECIB.

1.12. Indopmarniiina xapakTepUCTHKA Ta TMapaMeTpu JDKEpeNn  JTUCKPETHHUX
noBigomieHb. KinbkicHa Mipa iHpopmarii s AUCKPETHUX MOBiIOMIIeHb. [HpopMmarliitHi
napamMeTpH JDKEPENI TUCKPETHUX TOBIIOMIICHB: CepeIHE 3HAYCHHS KUTBKOCTI iH(opMaItii,
gKa MpUMNAJa€e Ha OJHE IMOBIJOMJICHHS JKepesa; HaJJIMIIKOBICTh JKepena JAUCKPETHUX
MOBIJJIOMJIEHb; MPOAYKTUBHICTh JKEpesia TUCKPETHUX MOBIIOMIIEHb. EHTpomis pkepena
3QJICKHUX TIOB1IOMJIeHb. [HhOopMaliiifHl mapaMeTpu JHKepenl HEeMepepBHUX IOBIIOMIICHD:
€IICUJIOH-EHTPOIIs], MPOAYKTUBHICTh, HA/NTUIIKOBICTD.

1.13. 3aBanocTiiike KOAyBaHHS IOBiIoMJIeHb. OCHOBHI mapamerpu KoiiB. OliHKa
3IaTHOCTI KOJ[IB BUSIBJISITU Ta BUIIPABIATHA MOMUJIKUA TMPHU TEepeAaBaHHI OKpeMux Iudp:
BBEJICHHSI MIOHATTS ,,BIZICTAaHb M1 CUTHAJIaMU; TIPEJICTABIICHHS [TapaMeTpa ,,BIICTaHb MIXK
nu(pOBUMH CHUTHaTaMu~ 1O XEMIHTY; 3B’S30K MIHIMQJIbHOI KOJOBOi BiJACTaHi 3
BJIACTHBOCTSIMHU 3aBaJJOCTIMKOTO KOJY.

1.14. Meroguka MNpPOEKTYBaHHSA 3aBaJOCTIMKUX (KOPEKTYIOUMX) KOAIB UIUISIXOM
BUOOPY MI03BOJICHMX KOJOBUX KOMOiHaiii. BiaokoBi KopekTyBanbHI Koau. MeToauka
MPOEKTYBaHHS  OJIOKOBUX KOPEKTYBAJbHUX KoOMIB. LlMKIIIYHI KOAM: METOJUKa
MPOEKTYBaHHS ILUKIIYHUX KOJIB, MEXaHI3M BHUSABJICHHS 1 BUIPABICHHS TMOMHIOK B
KOJOBUX KOMOIHAISIX LUKIIYHOTO KOJIy; €BPUCTUYHMHA CHHTE3 CTPYKTYpHO-
(YHKI[IOHAJTPHUX CXE€M Kojepa 1 JAeKojepa UUKIIYHOIO KOJIY; CHHTE3 CTPYKTYypHO-
(GyHKI10HATBHOI CXEMU PEriCTpa 3CYBY, K (DYHKIIIOHAIBHOTO MOIYJS KoJiepa 1 JIeKoaepa
[UKJITYHOTO KOAY. 3TOPTKOBI KOPEKTYBaIbHI KOJIH.

1.15. 3aranpHe TOHATTS MNpO KaHanmu TnepenaBaHHs iH(opmarii. Kriacudikaris
KaHaJiB 3B’53Ky. XapaKTepUCTUKHU KaHATIB 3B’sI3Ky. MaTeMaTu4yHi MoJiell AUCKPETHUX,
JTUCKPETHO-HETIEPEPBHUX Ta HEMEPEePBHUX KaHAIIB 3B’A3KYy: MaTeMaTU4yHl MOJel
JTUCKPETHUX KaHaTIB 3B’A3KY; MMOCTAHOBKA 3ajayl aHali3y JUCKPETHOTO KaHay 3B’SI3KY;
0COOJIMBOCTI BUKOPHCTAHHS MAaTEMaTUYHHUX MOJIEJeH JUCKPEeTHUX KaHalliB 3B 53Ky,
MaTeMaTHYHa MOJENIb JUCKPETHO-HETIEPEPBHOTO KaHATy 3B’SI3Ky; MaTeMaTW4YHI MOMAENi
HEMEepEepPBHUX KaHAIIB 3B’SI3KY.

1.16. lochimkeHHST TPOXOKEHHS JCTePMiHOBAaHMX CHUTHANIB dYepe3 JiHINHI 1
HEJIIHIMHI KaHamu 3B s3Ky. JlOCHiKEHHS NPOXOJKEHHS HENEepPepBHUX BUITAIKOBHX
CUTHAJIIB uepe3 JIHINHI 1 HEeMHINHI KaHamu 3B a3Ky. [HQopmMalliiiHi rnmapaMeTpu KaHaliB
3B’s13Ky. llepenaBaHHs MOBIAOMIIEHh MO KaHAy Oe€3 3aBaj: MIBHJKICTh MEpeJaBaHHS 1
NpONyCKHa 3AaTHICTh JUCKPETHOrO KaHaly 3B’s3Ky 0e3 3aBan; TeopeMa llleHHoHa s
JIUCKPETHOTO KaHaily 0e3 3aBaj. IlepenaBaHHs MOB1IOMIJIEHb MO JAUCKPETHOMY KaHAIy 3
3aBaJiaMU: IMIBUAKICTh TIEpPEIaBaHHs 1 MPOMYCKHA 3JaTHICTh AUCKPETHOTO KaHATY 3B’ S3KY
3 3aBaJlaMU; MPUKJIA] PO3paXyHKy MPOIYCKHOI 3/1aTHOCTI AMCKPETHOTO KaHATy 3B’S3KY;
teopema IlleHHOHa a7 AMCKPETHOrO KaHaly 3B’S3Ky 3 3aBajaMmu. llepenaBaHHs
MOBIZIOMJICHb 10 HEMEPEPBHOMY KaHAJy 3 3aBaJlaMd: IIBUAKICTh TepeaaBaHHS
iH(dopMaIii, IpoIryCcKHa 31aTHICTh KaHay, ¢popmyna [lleHHoHa.

1.17. ®opmynoBaHHsl 3a7ad, SIKI BUHUKAIOTh MNpU NpUMMaHHI PaJlOCUTHATIB 3
aMILTITYTHOIO Ta YaCTOTHOI Moaysiieto. [IpuiimanHs pagiocUrHanty, KOJIU HOro CIEKTP
1 CIeKTpH 3aBaj] HE MEPEKPUBAIOTHCSA: METOJ MPSMOTO MiACHICHHS; CyNepreTepoIuHHIHI
METO/l; €BPUCTUYHUM CHUHTE3 CTPYKTYPHO-(PYHKIIOHAJIBHUX CXEM MpUIMaYiB.
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JlochipkeHHsT  TPOLECY  MPOXO/UKeHHS — (QUIyKTyalmiHOro Ou1oro Imymy  4epes
BY3bKOCMYTOBUHM MiACHIIOBaY. J{OCHIKeHHsST MpoIlecy MPOXOKEHHS (DIyKTyaliiHOTOo
OuI0r0 mIyMy 4Yepe3 HEKOTepeHTHHH aMIUNTYIHHM aeTekTop. JlocmipkeHHs mporecy
MPOXO/DKEHHS QJWTHUBHOI cyMimni AM-cuUTHaimy 1 BY3bKOCMYTOBOTO (IIyKTyaliiHOTO
IIyMy 4epe3 HEKOTepeHTHHH aMIUNTyIHHM JeTekTop. JlocmimkeHHs mpolecy
MPOXO/DKEHHS aAUTUBHOI cyMimni UM-curnamy 1 BYy3bKOCMYTOBOTO (IIYKTyamiifHOTO
HIyMy 4€pe3 4acTOTHUM JeTekrop. [TpuiiManHs pajiocursany, KOjau Horo CekTp 1 CIeKTp
3aBaJldi YacTKOBO IEPEKPHUBAIOTHCS: IIOCTAHOBKA 3a/adyl pO3pOOKH ONTHUMAJIBHOTO
JiHIMHOTO (iIbTpa M padiocurHamiB; ontuMaabHui (GinsTp Konmoroposa-Binepa.
[TopiBHsIBHA OIIHKA 3aBaJIOCTIMKOCTI CHUCTEM 13 pI3HUMHM BuaamMu MoxayJsmii. Ilopir
3aBaJIOCTIMKOCTI B CHCTEMax 13 HIMPOKOCMYTOBHUMM BHUJAMHU MOAYJISALII Ta METOAM HOTro
sHmKeHH. Criakyrodl Metoau npuiiManis UM curnaimiB. ['paHudHI MOXKIMBOCTI METO/IIB
HOHWKEHHS MOPOTY.

1.18. TloctaHoBKa 3amadi TOCJIEMEHTHOTO TpUHAMaHHSA IU(POBUX CUTHAIB.
[ToporoBuii meTon nmpuitManHs nMdpoBux curHaii. [IpuitManHsa HU(pPOBUX CUTHAIIB Ha
OCHOB1 METOJy Hakomu4ueHHs. OnTuMalibHe MPUAMaHHSA UU(POBUX CUTHAIIB HAa OCHOBI
METOAY ONTUMAJbHOI Y3TrO/KEHOI (unbTpamii: CHHTE3 CTPYKTYpPHO-(YHKLIOHATBHOI
CXEMH ONTHUMAJIBHOTO Y3rOoJKeHOro (Quibrpa. OnTuManbHe MNpUAMaHHA LHUPPOBHUX
CUTHAJIIB 3a JONOMOrow npuiiMada KoTenpHIKOBa; onTHUMallbHE NMPUHMAaHHS LUPPOBHUX
CUTHaJIB 3a JOMNOMOIOK  KOpEeJSLIMHOro mnpuiiMaya; OIIHKAa IOTEHLIaJIbHOI
3aBaJIOCTIMKOCTI CHUCTEMM TiepelaBaHHsl 1HoOpMaIlii Npu KOPENSIiitHOMY METOi
npuiiMaHHs HU(GPOBOrO CUTHATY.

1.19. 3acTocyBaHHS IITyMOMOMIOHMX CHUTHAJIB IS TepelaBaHHS JUCKPETHHX
noBiioMmyieHb. ONTUManbHE NpUiMaHHs HU(POBUX CUTHANIB, KOJIM MOMEHT iX MPUXOIY €
BUIIAJKOBUM.

1.20. Tlpunuumu  mudpoBoi  ¢inbTpamnii  curHanmiB. CuHTE3  CTPYKTYypHO-
(yHKLUIOHATBHUX cXeM LUPpoBUX UIBTPIB 3 OOMEXKEHOI Ta HEOOMEKEHOHO
IMITyJIbCHUMHU ~ Xapaktepuctukamu. JluckpetHe mneperBopeHHs Dyp’e. IlBuake
neperBopennst dyp’e. Tlpuxknamu. JudepenuianbHi metoaun HUGPOBOTrO MepeaaBaHHs
curHaiiB: AudepeHliaibHa IMIYJbCHO-KOJIOBA MOMAYJIALIS; KOJYBaHHS TMOMMIIKU
nependadeHnX 3HaUeHb; AeTbTa-MOTY SIS

1.21. Tlpuamun OaraTokaHaJbHOTO TEpEAaBaHHS HEMEPEepPBHUX  BHUMAIKOBHUX
CUTHAJIIB uepe3 JHil0 3B’s3Ky. [lpuHnun moOyaoBu OaraToKaHaJIbHOI CHUCTEMHU
nepenaBaHHs 1HGOpMAIlT 3 YaCOBUM YIIUIBHEHHSIM JIiHI1 3B S3Ky: €BPUCTUYHHI CHHTE3
CTPYKTYPHO-(PYHKIIIOHAJIBHOI cXeMH OaraToKaHaJIbHOI CHCTEMH IepeaaBaHHs iHpopmarii
3 YacOBUM YIIUIBHEHHAM JIiHII 3B’S3Ky; aHalli3 MPUYUH MIKKAHAJIbHUX BIUIMBIB B
OararokaHallbHUX CHUCTEMax MepeaaBaHHsa 1H(oOpMaIli 3 4YacOBMM YIIIJILHEHHSM JIiHIT
3B’SI3KY.

1.22. Tlpunnun moOymoBu OaraToKaHAJIBHOI CHUCTEMHU TepemaBaHHs iH(opmariii 3
YaCTOTHUM  YIIUIBHEHHSM  JIHIT 3B A3KYy: €BPUCTHUYHHUA CHUHTE3  CTPYKTYpHO-
(GyHKIL10HATBHOI CXeMH OararokaHalbHOI CUCTEMH TNepeaBaHHs iHGOopMallii 3 YACTOTHUM
YIIUIBHEHHSIM JIHIT 3B’53KY; aHalli3 MPUYUH MDKKaHAJIbHUX BIUIMBIB B OaraTOKaHaJIbHHUX
cucTeMax rnepeaaBaHHs 1H(OpMaIll 3 YaCTOTHUM YUIUIbHEHHSM JiHi1 3B’ s3Ky. [IpuHumnm
noOy/IOBM CHHXPOHHO-3JPECHUX Ta ACHHXPOHHO-aJ[PECHUX OararoKkaHaJIbHUX CHCTEM
nepenaBaHHs iHdopmarlii. Po3aineHHs curaaiis 3a GopMoro.
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1.23. MeToao0r14H1 TPUHLKIINA CUCTEMHOTO MiIXOLYy 10 AOCTIIKEHHS Ta PO3pOOKH
cucteM mnepenaBaHds iHpopmarii. [lokazHUKM e€pEeKTHUBHOCTI Ta METOAM ONTUMI3AIlil
cucteM nepenaBaHHsa 1H(popmanii. Bubip MeromiB MoOmymsmii Ta 3aBaJOCTIMKOTO
KOAyBaHHA. BukopucTaHHS METOMIB CKOpPOYEHHS HAJIMIIKOBOCTI TOBIJOMJICHb.
3a0e3neyeHHs] 3a/1laHOTO pPIiBHA HaAIWHOCTI cucteM. I[Hpopmariiiina, eHepreTuyHa Ta
JacTOTHa €(PEeKTUBHOCTI CUCTEM 3B’ 513Ky. I pannuHa edekTruBHICTh Ta Meka [llenHoHa.

1.24. KpunrtorpadiuHi MEeTOIU 3axXUCTy iH(opMalli B KOMITIOTEPHUX CHUCTEMax 1
mepexxkax. OCHOBHI TepMiHM Ta BU3HA4Y€HHs. AnreOpaiuyHi OCHOBM Teopii Kpumrorpadii:
apudMeTHKa 3aJUINKIB, HE3BIAHI IOJIIHOMH, TPYNH, KUIbLHA, CKiHYeHHI moisa [amya.
IcTopist po3BUTKY KpunTorpadii.

1.25. Knacudikaris metoniB mudpyBaHHs 1HQopmarlii. XapakTepucTuka MmHdpiB
3aMiHM 1 TiepecTaHOBKW. [IpuHIMOM 1moOymoBHM 1  BIACTMBOCTI  I'eHEpPaTOpiB
TceBIOBUNAAKOBHUX MociigoBHocTel. [ToTokoBi mmbpu A5 1 RC4. Moaens cuMeTpruyHO1
kpuntorpadii. Knacudikais 3arpo3 cynporuBauka. Cumerpuyni 6moxosi mudppu DES i1
AES. Pexumu BHUKOpPUCTaHHA OJOKOBHX IHQpiB. J[BOKIIOYOBI KPHUNTOCHUCTEMH 3
BIAKpUTUM KitoueM. OpgHocTopoHH1 (QyHKIII. Mojenab KpPUITOCUCTEMHU 3 BIIKPUTUM
KioueM. EnekTponHuid mianuc. KpunTompoTOKOIM pO3MOALLY CEKPETHHX KIIHOYIB
umdpysanus Jipdi-Xemnmana ta RSA. Xem-pynkmii SHA256 1 MD5.

2. TeopernuHi 3acagu no0y10BHM pafiOTEXHIYHUX MPUCTPOIB TA CHCTEM

2.1. Knacudikariiiss paaioTeXHIYHUX CHUCTEM 1 MPHUCTPOIB 3a MPU3HAYEHHSM, BHIOM
BUKOPUCTOBYBAHUX CUTHAJIB, J1alla30HOM PaI1I0XBUIIb.

2.2. PamionokariiiHi Ta pajioHaBiramiiiai cucteMu. OCHOBH Teopii pamioioKarlii.
[IpyHmMnM mii pi3HUX BUIIB JIOKaIMHUX Ta pamioHasiramiiitaux PEC. Panmionoxarris,
ONTHYHA JIOKAIIisl, aKyCTHYHA JIOKAIIisl, IHTPOCKOMIYHI PI3HOBUAM Ta aHAJIOTH JIOKALIMHUX
METO/IIB.

2.3. OcHoBHe piBHSHHSA panionokamii. Epexr Honmuepa. [IpuHuunm BUMiprOBaHHS
KOOpJIMHAT.

2.4. TIpocTopoBo-uacoBa MOIYJISAIS JOKAIMHANX cUTHAMiB. [Ipukmamu mpocTopoBo-
4acoOBO1 MOJYJISIIT B OJHOTO3UIINHINA aKTUBHIN pajii00Kallii, 0COOJIMBOCTI TPOCTOPOBO-
4acoBOi MOJYJIALII CUTHAIIB T1IPOAKYCTUYHOI Ta ONTHUYHOI JIOKAallli, a TaKoX B
Oararono3uuiliHii pagiosokauii. ExeMeHTH paaioeneKTpOHHOI CUCTEMOTEXHIKH.

2.5. BropuHHE BUIIPOMIHIOBaHHS B aKTUBHINA JoKalii. Po3cisHHa 00’ekTamu
€JIEKTPOMArHITHOT €Heprii 30BHIINIHBOTO BUIIPOMIHIOBaHHS. 3BOPOTHE PO3CISHHS.
EdextuBna BinouBansHa nmoepxHs (EBII). Metoau po3paxynkiB 1 BumiptoBanHs EBII.
3anexuicte EBII Bijg moBXUHU XBUJIl 1 paKypcy cHocTepekeHHs. MaTpuils 3BOPOTHOTO
PO3CISTHHSL.

2.6. BropuHHE BUINPOMIHIOBAaHHS B aKTUBHINM JoKaiii. Po3cisHHA 00’ekTamu
€JIEKTPOMArHITHOT €Heprii 30BHINIHBOTO BUIIPOMIHIOBaHHS. 3BOPOTHE PO3CISHHSL
EdextuBna BinouBansHa noeepxHs (EBII). Metoau po3paxyHkiB 1 BumiptoBanHs EBII.
3anexuicte EBII Big noBkMHM XBWII 1 pakypcey crnocrepexeHHs. lomspuzandiiai
XapaKTEPUCTUKU CUTHAIIB. MaTpullsl 3BOPOTHOTO PO3CISIHHS.

2.7. TloHATTa pajiokaHaly SIK CEpPENOBHINA, B SIKOMY IMOLIMPIOIOTHCS PaTIOXBHIIL.
Oco0JMBOCTI MOMKUPEHHS PAAIOXBUIIb B PI3HUX CEPEIOBUILAX.



2.8. Ontumizaniss PEC. IlokazHuku sikocTi, kputepii 1 meronu ontumizauii PEC.
OcobmmBocti cratuctuyHoi ontumizauii PEC: ocHoBHI 3amaui, MeTonud 1 KpuTepii
0e3yMOBHOT ONTUMI3allii CTAaTUCTUYHUX PIlI€Hb, METOAM YMOBHOI CTATUCTHYHOI
ontuMizarii. Bubip metoziB ontumizaiii.

2.9. Kpurepii, anroputmu 1 TexHosorii BusiBjaeHHs curHaiiB PEC i BumiproBaHHs
napameTpiB. OnTuMizailisi BUsBICHHs cUTHaNIB. KopensdiiiiHe BUSBICHHS Ta y3roJKeHa
dbinpTpaniss Ha (POHI HEKOpPEIbOBAHMX CTAIllOHAPHUX TayCIBCHKUX 3aBajl. BHsABIEHHS
KOTM€PEHTHUX 1 HEKOTNepPEeHTHHUX CHUTHaIIB. BusBieHHs Ha (¢oOHI HerayiBCbKHX 3aBajl.
TexHosorii aHanoroBoro i HUGPOBOTO BHUABJICHHSI-PO3JIIJICHHS curHaiiB. [lokazHUKH
SAKOCTI, aJITOPUTMU Ta TEXHOJIOT1T BUMIpIOBaHHs napameTpiB curdaiis PEC.

2.10. BumiproBaHHS KOOpPJMHAT 1 IMapaMeTpiB OO0 ’€KTIB JIOKAIIMHUMHU 3aCO0aMH.
[Ipouienypu BUMIPIOBaHHS [albHOCTI Ta padiaibHOiI MBUAKOCTI 00’ekTiB. [loTeHIiiiHa
TOYHICTh BUMIiprOBaHHS. DyHKIS HEBU3HAYCHOCTI. TOYHICTH BHMIPIOBAaHHS KYTOBHX
KOOpJMHAT Ta PO3/iUIbHA 3/aTHICTh: MOTEHIIiHA Ta peanbHa. AHaIoroBl 1 HuUdpoBi
METOAM BUMIPIOBAHHS KYTOBHX KOOpAWHAT. MOHOIMITYJIbCHI METOAM BHUMIPIOBAaHHS
KYTOBUX KOOpWHAT.

2.11. TloHATTS TPO TOYHICHI XapaKTEPUCTHUKHA CHUCTEM Ta TpHUCTpoiB. OCHOBHI
XapaKTePUCTUKHU BIJTBOPIOBAHUX IMOBIIOMJICHB. IIOKa3HMKHM TOYHOCTI BIATBOPEHHS
HETMePEPBHUX Ta JUCKPETHUX MOBiAOMIIeHb. JI)kepena MOXUOOK Ta MUIIXH 3MEHIICHHS X
BIUTUBY. MeToau Ta KpuTepii OIIHKK SAKOCTI PaJlOTEXHIYHUX CHCTeM. 3arajibHe
cuiBBigHOomeHHs: (QyHkiioHamB sikocti PTC gk  yumcnoBoi (QyHKIT mapameTpiB
MOBIJIOMJIEHb, CUTHAJIIB, 3aBaJl Ta MapaMeTpPiB olepaTopa MEPEeTBOPEHHS BXIAHUX JaHUX
PTC B macuB omiHOK mMoBigoMIIeHb. [loKa3HUKH JOMiIBHOCTI (AOCTOBIPHOCTI) OIIIHOK
MOBIJIOMJIEHb SIK OCHOBHI ITOKa3HHUKH SKOCTi. CrnocoOW 3MEHIIEHHS pPO3MIpy BEKTOpa
noka3HuKiB. YacTuHHI moka3zHukH sikocti PTC Ta migcucTteM, X 3aCTOCYBaHHS.

2.12. Metoau mopzemoBanHss PTC 3 MeTor0 miABUINEHHS SKOCTI, HAOIHHOCTI Ta
KUBYYOCTI Ha PI3HUX CTAJIAX MPOEKTYyBaHHA. APXITEKTypa IMiTaliiiHoi HudpoBOi Mozl
PTC. 3acTtocyBaHHs MakeTiB MPUKIIAIHUX MPOrpaM JUisl peasizaiii iMiTaliiHuX MOJIeTeH.

2.13. 3aranpHi XapaKTepUCTUKW TOKA3HUKIB 3aBaJ03aXMINEHOCTI Ta MUIAXH iX
MOKpAIECHHS.

2.14. TlpomyckHa 3maTHICTH pamiocucteM. [loTeHmiliHa Ta peajqbHa MPOITyCKHA
3/1aTHICTh CUCTEM IepeAaBaHHs Ta J0OyBaHHs 1H(oOpMaIli.

2.15. EnexTpoMarHiTHa Ta €KOJIOTIYHA CyMicHICTh. [loka3HukM Ta mapaMmeTpu
€JICKTPOMAarHiTHOi cymicHOCTI. OCHOBHI INUISXH 3a0e3MeYeHHs eJeKTPOMAarHiTHOL
CYMICHOCTI.

2.16. Tloka3nuku HamiitHOCTI. [TpuHIIUIIM MOOYAOBH MOJCIICH HAIIMHOCTI CUCTEM Ta
nmpucTpoiB. Mertoau 3a0e3ledeHHS Ta OIIHKK ITOKa3HMKIB HajidHocTi. Peamizamis
MIPUHITUITY BIIMOBOCTIMKOCTI.

2.17. Pamiocuctemn  mepenaBaHHsS — iHMopMarii, kimacudikailisi, OCHOBHI
XapaKTEPUCTUKHU. YIIIJIbHEHHS Ta PO3AUICHHS KaHaliB B 1HQOpPMaLIHHO-TEIEMETPUUHUX
cuctemMax. KoayBaHHS MOBIIOMJIEHh B paAlocucTeMax MepeJaBaHHs 1H(opMaIli.
Kopexktyroui koau. PagiocucteMu 3 MIMPOKOCMYTOBUMH TICEBOITYMOBUMHU CUTHATIAMH.

2.18. Cuctemu mepenajgi AUCKPETHUX TMOBIIOMJIEHb. Bubip curHamiB y cucremax
nepeaavi JUCKPETHUX MoBioMIIeHb. CriocoOu mpuitMaHHs ABIMKOBUX CUTHAJIB Y KaHaIax



3 TOCTIHHMMHU TlapaMmeTpamu. [IpuitMaHHS CUTHAJIIB y KaHajaX 3 BUMAJAKOBUMU
napametpamu. KomyBaHHS y cucTeMax mepeavi TMCKPETHUX TTOB1OMIICHb.

2.19. Cucremn mepenaui O6e3nmepepBHUX MOBiAOMIIEHb. BuOip curHamiB y cuctemax
nepeaadi Oe3nepepBHUX MOBIIOMICHb. MeTonu mpuitMaHHs 6€3nepepBHUX MOB1JOMIICHb.
Cucremu 13 iMIysiabCHOIO MoayJismiero. [{udpoBi Merogm mnepemaui Ta TpUAMaHHS
Oe3nepepBHUX MOB1IOMJICHB.

2.20. baratoxananpai PTC. Metonu yuiiibHEHHS Ta PO3UJICHHS KaHaJiB.
XapakTepucTuku OaraTOKaHaJIbHUX CHCTEM 13 JIHIMHUM pO3JUIeHHSM KaHamiB. CucreMu
13 YaCTOTHHUM PO3AUICHHSAM KaHaliB. CHCTEMH 13 4aCOBUM PO3AUICHHAM KaHaliB. CucTeMu
13 KOJIOBUM PO31JICHHSM KaHaJliB.

2.21. Pamiocuctemu 3100yBaHHA 1H(opmaiii. OCHOBU Teopii BHUSBICHHA Ta
PO3pI3HEHHS CHUTHANiB. AJTOPUTMU Ta TMPUCTPOi ONTUMAIBHOTO BHUSBICHHS Ta
po3pi3HeHHsa curHajiB. ®a30BI Ta IMIYJIbCHO-(A30B1 pajioOHABIraIiiiHi CHUCTEMH.
CyIyTHHKOBI  paJiOHaBIraIliiHI CcHCTeMH. PamioTeXHIYHI CHCTEMH BHUMIPIOBAHHS
MIBUAKOCTI, BIJIJIalli, KyTOBUX KOOpPAUHAT.

2.22. Cucremu pamio00OpoTHOH, KiIacudikaiis, OCHOBHI XapaKTepUCTHKH. MeTtomu
pamio0opoTsbu. CHCTEMH pPaalOTEXHIYHOI PO3BIAKH. METOAM 3aXHCTy BiJ aKTUBHUX
3aBaJl.

2.23. Pamiocuctemu KepyBaHHS pyxoMuMu o0'ektamMu. OCHOBHI TPUHIUIN
ABTOHOMHOT'O KEpYBaHHS TIOJILOTY JIITaJbHUX amapariB. TeleKkepyBaHHSA, OCHOBHI
O3HAYECHHS, METO/IU TesieHaBeAeHHs . OCHOBHI BIJOMOCTI PO CAMOHABEICHHSI.

2.24. Y3arampHeHl CTPYKTYpPHI CXeMH TeleBi3iiHuX cucteM. OCHOBHI mapameTpu
TEJIEeBI31THUX CUCTEM.

2.25. TeneBi3iiiHI CHUCTEMH NIMPOKOMOBHOTO Ta MPHUKIAAHMX THUIIB. OcoOIMBOCTI
CTaHJApTIB TEJEBI3IMHUX cUcTeM. Buam momynsiii Ta oOpoOka TeneBi3IHHUX CHUTHAIB.
Cucremn kabenpHoro TenebadeHHs. CymyTHuKoBe TeiebaueHHsa. Cuctemu TeneOaueHHs
BUCOKOI 5. Mikporipoliecopu Ta MikpokoHTposiepu. Knacudikanis, npuHIMIN 100yI0BH,
CTPYKTYpHI CXEMH, OCHOBHI XapaKTEPUCTUKHU. 3aCTOCYBaHHS B PAAIOTEXHIYHUX CUCTEMAX
1 IPUCTPOSIX.

3. TeopeTnuHi 0CHOBH TeJIEKOMYHIiKALIITHUX Mepex

3.1. Busnauenns cucremu. BusHaueHHsS eleMeHTa CHUCTEMH. TeleKoMyHiKalliiiHa
Mepexa SK CKJIaJHa cuctemMa. Makpo-, MIKpO-, ME3amiJixXifi 10 BUBYEHHS CHCTEMH.
3aMKHYTI (ABTOHOMHI) Ta PO3IMKHYTI cucTeMu. JluHamivHi 1 ctatuuHi cuctemu. [1o0ymoBa
MOJIEJIEN CKJIAIHUX CUCTEM.

3.2. Konmnenis BiakpuTux cucreMm. ETamoHHa mMojens B3a€MO/IIi BIAKPUTHX CHCTEM
ISO/OSI. Omnuc cepBicy B €TalOHHINA MOJEN1 B3aEMOIi BIIKpUTUX cUCTeM. [IpumituBu
cepBicy # 1ix Qopmamizamis. CepBic kaHampbHOro piBHSA. CepBiCH MEpPEKHOTO Ta
TpancniopTHoro piBHIB. CeancoBuii cepBic. CepBic piBHS TPEICTaBIECHHS 1 OCHOBU
MPUKJIATHOTO CEPBICY.

3.3. BuzHaueHHS TeneKOMyHIKaliiHOI Mepexi. CKialoBl YacTUHU MEPExi.
Tomnonoriune IIPEACTABIICHHS TEJIeKOMYHIKalIMHUX MEpEK. Knacudikaris
TEJIEKOMYHIKallIHHUX Mepek. MeTonKa po3paxyHKy MakCUMaIbHOTO MOTOKy. [loOymoBa
JepeBa NUIsXiB 1 penbedy rpada.

3.4. Buznauenns mapupytuzarii. Tabauii mapupyTtusamii. JluHaMmiuHi 1 cTaTU4HI
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METOJIM MapIIpyTU3alii. ATTOpUTMHU MapHIpyTH3AII.
3.5. Meroau BUMAIKOBOTO AOCTymy. JlocTym B Mepexax 3 IIMHHOK TOIOJOTIEKO.
JlocTyn B Mepexax 3 KUTBIEBOIO TOIMOJIOTIELO.

4, MeToau MAaTEMaTHYHOI0 ONKUCY CUTHAJIIB Ta 3aBajl

4.1. Knacudikariisi moBiJoMJIeHb, CUTHANIB Ta 3aBaj]. JleTepMiHOBaHI CHUTHAJ M Ta
BUMAAKOBI Tiporiecu. [Ipsmi 1 HenmpsiMi Mozieni npolieciB. BekTopHi 300pa)keHHs MPOIEeCiB
B JTIIHIMHUX (PYHKIIIOHAJIBHUX MMPOCTOPAaX: METPUIHOMY, HOPMOBAHOMY Ta T'JIbOEPTOBOMY.

4.2. TlpencraBieHHs CUTHAJIIB y YacoBIM Ta 4acTOTHIA oOnacTsax. EHepreTnuHwmii
CIIEKTp,  aBTOKOpENSIiiHA  (QYHKIIS, B3aEMOKOpENAIidHA  QyHKIISA,  QYHKINA
HEBU3HAYEHOCTI Ta JlarpaMy HEBU3HAYEHOCTI IUX CUTHAJIIIB.

4.3. Mojeni 4acoBUX, MTPOCTOPOBO-YACOBUX Ta TMOJIAPI3AINHUX CUTHAJIIB MEepelaHuX
MOBIJIOMJIEHbD 1 3aBaJl B 3aJja4aX BUSBJICHHS, BUMIPIOBaHHS, (DUIBTpAIlil Ta pPO3AICHHS.

4.4, 300paxkeHHS CHUTHAIIB 3 JOMOMOTOI0 OpPTOTOHATBHUX (GyHKIN. CHexTpu
curHamB. IHTerpanpHi 300pakeHHS CUTHamiB, TnieperBopeHHs ®Dyp'e, ['inmpbdepra.
Papiocurnanu, Buau MoayJsiii. YacTOTHI CIEKTPH CUTHAJIIB.

4.5. JIuCKpeTHI CUTHAJIU Ta AUCKPETHI MepeTBOpeHHs. JIMCKpeTHI MepeTBOPEHHS
Odyp'e, Xaapa, Youmma-Anamapa, Z-niepeTBopeHHs. Jluckperusailisi Ta BiAHOBJICHHS
Oe3nepepBHUX cUrHaiiB. [IIBHIKI anropuT™Mu NepeTBOPEHb, LIBUJIKE EpeTBOPeHHS Dyp'e.

4.6. Ilpoctip curHaiiB 3 IMOBIPHICHOIO Miporo. IMOBIpHICHUN OMKMC Ta IMOBIPHICHI
XapaKTEPUCTUKU CTOXAaCTUYHOro curHanmy. Kiacudikailisi CTOXacCTUYHUX CHUTHAJIB 10
iXHIM IMOBIpHICHUM Xapaktepuctukam. CrarioHapHicTb. EproauynicTts.

4.7. KgazimerepminoBani curHainu. OpTOTOHAJIBbHUN PO3KIAJ CTOXaCTUYHOIO
cur"aiy. Po3kiaz B pag ®@yp'e. JIUCKpETHI CTOXaCTHUYHI CUTHAIIH.

4.8. OCHOBHI TOHATTS KOPEJALINHOI Teopii CTOXaCTUYHHMX CUTHaMIB. ['ayCOBCHKUIA
cToxacTuyHuil curHai. JliHiiiHE TEepeTBOPEHHSI TayCOBCHKOTo curHany. lleHTpanbHa
rpaHUYHA TeopeMa.

4.9. Bysbkocmyrosi mnporecu. KommekcHa o0BigHa mpormecy. CTaTUCTHYHI
XapaKTEepUCTHUKU OOBIAHOI, (a3 Ta IXHIX MOXIJHUX TayCOBCHKOTO BY3bKOCMYTI'OBOIO
MpolEeCy.

4.10. Curnanu 3 He3aJexxHUMHU nipupocTamu. [lyacoHiBebkuii curnan. ['aycoBchkuii
CUTHAJI 3 HE3aJIeXKHUMU npupocTamu. OTHOPIAHUI MyacCOHIBCbKUI CUTHAIL. Y3arajJbHEHUN
yacoOHIBChbKM curHai. BinepoBcwkuii mpouec. binmmii mrym. OOMeXeHUW TO CIEKTPY
O1IMit Ty M.

4.11. MapkiBcbki curHanu. Jlaniorn MapkoBa ['ayCoBChKHIT MapKOBCHKHMIM CUTHAJ.
Huckpernuii ['aycoBcbkuii MapkoBchkuii curHai. Judysiiini nporecu. BinepoBchkuii
npoLec.

4.12. IMmynbCHI BHUIIAIKOBI MPOIECH. IMIyJIbCHI CHUTH&IM 13 BHUIIAJKOBOIO
aMILTITYI0l0 Ta 4acoMm mpuxoay. CrekTpanbHa IMUIbHICTh BHUITAJKOBHX IMITYJIbCHHX
npoueciB. [Iponecu, 3B'a3aH1 3 myacoHiBcbkuMU. KopensuiiiHa (QyHKIiS MyacOHIBCBKHX
IMITYJIbCIB.

4.13. CnektpansHuil anami3. [lomuiiku crnekTpalbHOro aHaiizy. Barosi BikHa.
Kinacuyni metonu 1udpoBOro CHEKTPaIbHOTO OIIHIOBAHHS CIEKTPaJIbHOI IIIJIBHOCTI
MOTY>KHOCT1 BUITQJIKOBUX Mpo1ieciB. [Iporiec aBToperpecii Ta BIaCTUBOCTI HOTO CHEKTPY.
ABTO perpeciiiHe CrieKTpajgbHE OLIIHIOBAHHS.
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4.14. CroxactuyHi momnsi. OgHOPIHI Ta 130TPOMHI MOJS CKAJISIPHUX Ta BEKTOPHUX
BEJIMYMH, X KOPENSIiitHI (GyHKIIIT Ta CIIEKTPH.

5. CucreMu nepeIaBaHHs JAHUX

5.1. Metoau yuiiinpbHeHHs KaHaiiB. CUTHalIM B CUCTeMax 0araTokaHaJdbHOTO 3B’ SI3KY.
[Tpu3nauenns OararokananbHux cuctem mnepeaaBaHHs (BKCII). OcHoBHI BHU3HAYECHHS:
JHIA, KaHall, cucTeMa 3B’s13Ky. KaHanu 1 cucteMu nepeaBaHHs. XapakTepUCTUKU KaHAIIIB
O0ararokananpHux cucteM nepeaaBaHHsa (BCII). OcHOBHI TumM KaHajiB y cHUCTEMax
nepeaBaHHs 3 4acTOTHUM posnauieHHsM KaHanmiB (UPK) 1 ix xapakrepuctuku. [TpuHuumnm
4acoBOT0 pO3NOAiLTy KaHaiiB. [IpuHuunu moOynoBHM CHCTEM MeEepelaBaHHS 3 4YaCOBUM
posmnojaiomM kaHamiB. Cucrema mepeaaBaHHs 3 YaCOBUM PO3IOAITIOM KaHamiB. IMITyIbCHI
METOIHM MOYJIALII].

5.2. Mpunmunu noOyaosu mudposux cucrem nepenaBanus (L[CIT). Ctpykrypa Ta
iepapxis LICII. AmnamoroBo-uudpoBe 1 1HppO-aHAIIOTOBE NEPETBOPEHHS CUTHAIIB:
IMITyJIbCHO-KOJI0Ba MoayJisitis (IKM); miHiliHE 1 HeniHIliHE KOMYBaHHS; XapaKTEPUCTUKU
KOMIIpECli; HaTypajJbHUH, CUMETpUYHUHN 1 peduekcHud (kox I'pes) komu. [lpuHuunu
nooynoBu kiHueBux cranui L{CII 3 IKM. CrpykrypHa cxema kiHueBoi ctanmii LICII 3
IKM 1 6e3nocepenHiM KOAYBaHHIM, CTPYKTypHa cxeMa KiHieBoi ctaiii 3 L{CII 3 IKM1
rpynoytBopeHHsAM. JIiHiiiHuN TpakT kadenpHux LICII; popMyBaHHA NiHIHHOTO HU(PPOBOTO
cur"aiy, pereneparop LICII, sikicTh JNIHIMHOTO TpakTy, JOBXHHA AUISHKH pereHeparti.
Oco6muBocti PPCII 3 IKM 1 IICII o BoJIOKOHHO-ONITUYHUX JIHIAX 3B’ SI3KY.

5.3. Ipuniunu noOya0BHM CUHXPOHHOI HUGPOBOI ie€papxii. Y3arajlbHeHa cxema
MyJIbTUILIEKCYBaHHS MOTOKIB Yy SDH. ®opmyBanns moayiniB STM. Crpykrypa ¢peiimiB
STM.

5.4. Npunnunu nodynosu BOCIIIL. CTpyKTypHi cXeMH 1 OCHOBHI €JI€MEHTH TPaKTY.
[Ipuctpoi BBOAY 1 BUBOAY BHUIIpOMiHIOBaHHS. Hampamieni BiaramyxxyBadi. DuUIbTpu.
Eneprernuni cniiBBiAHOIIEHHS 1 oKa3HUKHU sikocTi BOCTIL.

5.5. Ocnoui mnapametrpu uudpoBux BOCII. Cucrtemu mnepuoro MoOKOJIHHS.
Cucremu papyroro mnokomiHHs. KoedimieHT momunok 1 pereHepaiisi immyibciB. Koau
nepenaBanHss y BOCIII 1 kputepii ix BuOOpY I CHCTEM 3 PI3HOI IIBHIAKICTIO
nepenaBanHs. [lpuitmaui mudposux BOCIIL. 3aransHa cxema. Jlucmepcis 1mrymy.
Po3paxyHok BiHOWIEHHSI cUrHA/IIyM. CHiBBIAHOIIEHHS MIXK ONTHYHOIO MOTYXHICTIO 1
Koe(]iIieHTOM ITOMHMIIOK.

5.6. Tlocmimosuicte mpoektyBanHss BOCIIIL. Bubip tomosorii BOCIII. Meroaunka
imxeneproro po3paxynky BOCIII. Orinka HOBXWHU pereHepaniiHoi AuistHKkA. Bubip
cur”aiiB 1udpoBoro JiHiHOTO TpakTy. Tunosi BOCTII.

5.7. dyuKIiOHaNbHA apXITEKTypa TPAHCIOPTHUX Mepex. [IpuHIun molynoBu
MEpEeXKHOI TpaHCMOPTHOI Mozem. MepexHa TpaHcmopTHa wojens cuctem SDH.
OyHKIIOHAMBHI MOym peanbHuX cucreM SDH. Tumu 1 3aBmaHHsS (QyHKITIOHAIBHHX
moayiiB  cuctem SDH.  MynbTumiekcopu, pereHepaTtopu Ta  MIJCUIIIOBadl,
KOHIICHTPATOPH, KOMyTaTopH. ApXiTekTypa TpancmoptHux SDH mepex.

5.8. PPJI mpsiMoi BUAMMOCTI, CTPYKTYpHA CXeMa, TIaHU PO3MOJIUTYy 4acTOT. AHTEHH,
binepu 1 QuibTpU, MO BUKOPUCTOBYIOThCA B PPJI. PiBeHb curHamy B Micli HpHOMY.
MuoxHuk nocyabnends. CTaTUCTUYHUM PO3MOJAUT BEIUYMHM 3aBMUpaHb Ha 1HTEpBall
PPJI. Metoau 3MeHIIEHHs 3aBMHUpaHb cUTHadiB Ha iHTepBaiax PPJI. Bukopucranus
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NMacUBHUX peTpaHcisaTopiB Ha iHTepBajax PPJI. liarpama piBHiB iHTepBaity. Bubip Tpacy,
BHUCOTH BCTAHOBJICHHSI AaHTE€HU 1 BU3HAUEHHS CTiMKOCTI 3B’s13Ky. PPJI mpsimoi BuanMOCTI 3
YACTOTHUM YIIUIBHEHHSIM 1 4acTOTHOIO Monyisauiero. CtpykrypHi cxemu PPJI 3 yacoBum
yimineHeHHsIM. OcHoBHI ocobmuBocTi PPJI 3 wacoBum ymrinbHeHHAM. TersoBi mrymu
tenehonnux kanamiB PPJI B ®IM-AM. Ilepeximni 3aBagy MDK KaHaJIaM® T dYac
gacoBoro yuriibHeHHs. [IpoektyBanus PPJI 3 uacoBuM yuiiibHEHHSM.

5.9. Hudposi PPJI (LPPJI). Oco6muBocti I[PPJI. Metoguka mnpoeKTyBaHHS.
Tponocdepni PPJI (TPPJI) i cucremu 38’513y uepes LLIC3. IMpunuunu nodynosu TPPJIL.
OcHOBHI 0COOIMBOCTI TpomnocdepHoro mnomupeHHs. Po3Hecenuit npuiiom 1 crpobu
KOMOIHYBaHHs CUTHaJI1B. Po3paxyHOK IIyMiB y KaHaJax i1 cTikicTb poootu TPPJI.

6. Cucremu komyTauii Ta po3noainy ingopmaii

6.1. [loBHOAOCTynmHE 1 HEMOBHOAOCTYIHE BKJIOUEHHs 1 iX mnapamerpu. Cxemu
MOBHOJOCTYITHUX 1 HEMOBHOJOCTYITHUX BKJIIOUCHb JiHIA. P0O3paxyHOK OIHOJAHKOBHX
MOBHOJAOCTYITHUX KOMYTAI[IHHUX CHUCTEM 3 BTparaMH 1 O4YiKyBaHHAM. MeToau
PO3paxyHKIB OJHOJAHKOBHX HEMOBHOJMOCTYITHMX KOMYTAIlIHHUX CHCTEeM. MeTtoau
pPO3paxyHKIB  JBOJAHKOBHUX KOMyTaliiHUX cucteM. CTpykTypu OaraToJIaHKOBUX
KOMYTAaIlIHHUX cHUCTeM 1 1iX 1oOynoBa. By3onm komyrTarlii: CTpyKTypHa cXema,
KJ1acugikaris.

6.2. Cnocobu komyramii. Tunu komyTariitHux npuiaaiB. Crnocobu mnoOynoBu 1
CTPYKTYpPHI TapaMeTpu KOMYTaI[IHHUX OJIOKIB.

6.3. [loHsATTs BHYTpIIHBOTO OJOKyBaHHsA. CrocoOW 3MEHIIEHHS BHYTPIIIHBOTO
OsokyBaHHs. Peamizaiiisi mpocTopoBuX OJIOKIB KOMyTallii B IU(POBUX KOMYyTaIlIHHUX
cucteMax. Peanizaris 6J10KiB 4acOBOi KOMyTaIlli B IUPPOBUX KOMYTAI[IHHUX CHCTEMaX.

6.4. Ciocobu 30UTBIIEHHSI KITBKOCTI BHYTPIIIHBOCTAHIINHUX KaHamiB. [IpuHiunu
noOyZ0BM KOMYTAIIMHUX TMOJIB MUGPOBUX cUCTeM KomyTarii. [IpocTopoBi ekBiBajIeHTH
komyTaniiaux nosis LCK.

6.5. TenedonHa Mepexa 3aralbHOTO KOPUCTYBaHHS. AOOHEHTChKA Ta MiKCTaHITIHA
CUTHaITI3a1l1s.

6.6. Ctpyktypa inTerpanpaoi mepexi 3 ATCE. CtpykTypHa cxema KOHIIEHTpaTopa.
CrpyktypHa cxema omnopHoi muppoBoi ATCE. Anroputm BCTaHOBJIEHHS 3’€IHAHHS Ha
uupposiii ATCE. Anroput™m ckuay 3’enHanns Ha uu@posiid ATCE.

7. CucTreMu crniocTepeskeHHs1 Ta 00poOku indopmanii

7.1. Knacudikaliiss CcUCTEM CIOCTEPEKEHHs. 3aleXHl 1 He3alexHl CUCTEMU
cnioctepexenHs. Cucremu crioctepekeHHs B pamkax koHmentiii CNS/ATM.

7.2. ABTOoHOMHI JIOKamiiiHi cuctemu. Kmacudikaris. PamiomokariiiHi BUCOTOMIpH.
JliTakoBi pamioNioKaTOpy Ha TPHUKIAAl METEoposoriyHuX pamionokaropis  (MPJI).
Korepeatni MPJI. Pamionokamiitna BinmOuBaHicTh. JlOMJIEpIBCHKHUI CHEKTp 1 WOTO
napameTpHu.

7.3. boprosi meteonasirauiitai paaionokatopu (MHPJIC). [Tpuznauenns MHPJIC Ta
iX ponp y 3a0e3leyeHHl MOJIbOTIB B CKJIQJHMX METEOPOOJIOTIYHMX yMoBax. Bumoru no
MHPJIC. Crpykrypu mudposux MHPJIC. Mixnapoani cranpaptu ICAO, Arinc.
Excrutyaraniiini xapakrepuctuku. TexHiuH1 napameTpu. Pexxumu poOoTH.

7.4. BropunHi pajionokaiiiini cucremu. KepyBaHHs MOBITPpSIHUM PyXoM. 3anuTyBayl
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1 BignoBimadi. BrnmB OOKOBHX TMENIOCTOK aHTEHH Ha pPOOOTYy BTOPHHHOI CHCTEMH.
Cucremu npuaynieHHs: 60koBux mnetocTok. Pexxumu A, B, C. Pexxum S. BopToBi cuctemu
nonepemkenHs 3iTkHeHb. Konnenmist 1 ocHoBHi npuHiumu TCAS. Jlorika TCAS 1
nporpamMue 3abesneuenns. [Ipencrasienns inpopmarrii.

7.5. CucteMy aBTOMaTUYHOTO 3aJISKHOTO CIIOCTEpeKeHH. [I[pUHIMIT aBTOMAaTHYHOTO
3aNIe)KHOTO  CIIOCTEpEXKEHHS.  ApXiTeKTypa cuctemu  cnocrepexkeHHs  ADS-B.
3actocyBanns 1 nepeBaru ADS-B. ADS-B sik cuctema nomnepepkeHHs 31TKHEHb.

7.6. TlacuBHI cHCTEeMH 1 HaIiBMAaCUBHI CUCTEMH cHocTepekeHHs. IlacuBHI cucTteMu
BUSBJICHHSI TPO30BOi aKTUBHOCTI. ElleKTpOMarHiTHe BHUIPOMIHIOBAHHSA OJIMCKAaBOK.
[lenenryBaHHs JpKepesl BUITPOMIHIOBAHHS 3 OOPTY JiiTaka. MeToau OIIHKU JadbHOCTI J0
po3psay. OcobmuBocTi BimoOpaxeHHs 1H(opmarii. CucTeMH BHUSIBIECHHS 1 OI[IHKA
KOOpPAMHAT OO0’€KTIB 3 BHUKOPUCTAHHAM BIIOUTHX CHUTHAIIB CTOPOHHIX JDKEpes
BUIIPOMIHIOBaHHS.

7.7. Cuctemu momnepeKeHHsl HaOmKeHHs 0 3eMil. [Ipu3HadeHHs 1 HEOOX1IHICTh
CUCTEMHU MOIEpeIHKeHHS] HaOMmKkeHHs 10 3emull. OcHoBHI npuHuunu cucremu GPWS.
Pexxumu pobotn GPWS. ViockoHaneHa cucrema monepeikeHHs Mpo HAOMMKEHHS 10
3emii (EGPWS) Cucremu 3 npornosyBanusaM. [Ipuknaau peanizalii cucteMm.

7.8. baratono3uiiitHi pamioenektponHi cuctemMu (BIIPEC). Oco6mmBocti BITPEC.
IlepeBaru 1 Hemonmiku. BusiBnenns uinert B BIIPEC. [anehicts 1 30Ha naii BITIPEC.
BusnauenHss koopauHaT 1 moOyJoBa TpaekTopid 1utei. OTpumaHHS pajil0300pa’keHb
miieil. MysnpTunarepaliiiai pagioeneKTpOHHI CUCTEMU B aBiallii.

7.9. CurHanu sk Hocii iHMopmalii B cucremax crnocrepekeHHs. OCHOBHI THUIU
CUTHAJIIB. 30BHIIIIHI 1 BHYTPIIIHI BIUIUBY Ha iH(opMaliiiiHi nporecu. OCHOBHI MOJIOKEHHS
TEOpii 1 CTATUCTUYHI MOJIEJI1 BUMAIKOBUX BEITMYNH, MPOIIECIB 1 MOJIB.

7.10. Po3mozin tMOBIpHOCTEH CUTHAIIB 1 3aBajl.

7.11. AnpiopHa HEBHU3HAYCHICTh CTATUCTUYHOTO OIHUCY CHUTHAIBHO-3aBaJOBUX
CUTYyaIliil 1 YMOB 3aCTOCYBaHHS CUCTEM CIIOCTEPEIKECHHS.

7.12. BusgBneHHs cUrHajilB Ha Tl 3aBaj.

7.13. Metoau OLIHIOBaHHS MapaMeTpiB CUTHAIIB Ta 3aBaj. MeToj MakCUMaJIbHOI
npaBaonoAioHocTi. MeToa MoMeHTIB. MeToT KBaHTUJIIB.

/.14, CTtaTUCTUYHUN CUHTE3 METOMAIB 1 aJfOPUTMIB OOPOOKM CHUTHAJIIB B YMOBax
anpiopHOT HEBU3HAUEHOCTI.

7.15. ApantuBHI, poOacTHI 1 HemapamMeTpuyHi METOAM 1 aJrOpUTMU OOpPOOKHU
iH(dOopMmarrii.

7.16. Metoau MalMHHOTO HaBYaHHS B TEJICKOMYHIKAIIIMHUX Ta pPaliOTEXHIYHHUX
nonatkax. 3amadl mporHo3yBaHHsA Ta kiacudikaiii. Knacrepauit anamiz. Jlucnepciiamii
aHami3.

7.17. Meroan TAMOMHHOTO HABYaHHS B TEJIEKOMYHIKAIIMHUX Ta PaalOTEXHIYHUX
J0/1aTKax.

8. IIpoekTyBaHHs Ta ONITUMI3allisl TeJIeKOMYHIKaAliHHUX Ta PaiOTeXHIYHHUX
CHCTEM
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8.1. 3aranpHa TOCTaHOBKA 3amayl MpoekTyBaHHSA. CHCTEeMHHMM MiAXiT — OCHOBa
onTtuMizalii cucteM. OCHOBHI NPHHITUIINA CHCTEMHOTO miaxoay. Ckiaa BXITHUX JaHHUX JTis
npoekTyBaHHs. OCHOBHI TTOKA3HHUKH SKOCTI PAJIOCUCTEM Ta PAiONPUCTPOIB.

8.2. Kputepii onTuMaipbHOTO BUSIBIICHHS Ta pO3Mi3HABaHHsS cuUTHaNIB. CTpPyKTypu
ONTHMAJIPHUX TPUJIAIB BUSBJICHHS Ta PO3IMi3HABAHHS CUTHATIB HA ()OHI IIIyMiB Ta 3aBa/l.
VY3romxeni QuIbTpH.

8.3. PamioTrexHiuHI mOpWIaAd ONTUMAJBHOI OIIIHKK TlapaMeTpiB CHUTHAIIB, IO
npuiiMaroThes Ha (oHI 3aBaj. MeTou OLiHKH MapaMeTpiB curHaiiB. Criocobu 1mooynoBu
IPUIMaIBHOTO MPUCTPOIO JJIsE ONITUMAJIBHOTO OLIHIOBAaHHS MapaMmeTpiB curHamiB. OliHKa
nmapaMeTpiB IPHU HEMOBHIM anpiopHiil iHGopMallii mpo curHan Ta 3aBajgu. BUKOpUCTaHHS
KPUTEPII0 BIJHOIICHHS BIPOTIAHOCTI [JI1 3HAXOKCHHS ONTHUMAJbHUX aJrOPUTMIB
BUSIBJICHHSI BUMIPIOBaHHS, Ta (DUIBTpaIlii MmapaMeTpiB 4aCOBUX, IMPOCTOPOBO-YACOBUX Ta
NOJIAPU3AIIMHUX CUTHATIB Ha (OHI pI3HUX 3aBaj. Meroaw onTuMizaliii B yMOBax
ampiopHoi 1 HeBu3HadeHocTi. PanroBi Ta poGacthHi kputepii. I[lapamerpuuHi,
HelapaMeTPUYHI Ta TapaMeTpUYHO-HETapaMeTpUyHI aJdanThBHI MeTonu. PaHToBi Ta
aJanTUBHO-POOACTHI METOJM MOAOJAHHS anpiopHOi HeBU3HaueHOCTI. OIiHKa mapamMeTpiB
CUTHAJIIB MPU HEONITUMAJIbHIN 1TOOY10B1 MPUINMATBEHOTO MPUCTPOIO.

8.4. OnrtumanpHe miHiWHE (QinbTpyBanHa. DinsTpu Binepa ta Kammana-b'roci.
Cunre3 ontumanbHUX QuUIbTPIB. OnTUManabHE JiHIAHE (QUIBTPYBAHHA Y JHUCKPETHHUX
JTUHAMIYHUX CHCTEMaX.

8.5. Hemiuniline ¢inpTpyBanHs. CTpyKTypHI CXeMH Ta  XapaKTEpPUCTHKU
PAIOTEXHIYHUX MPUIIAJIB ONTUMAJIBLHOTO HEIIHIHHOTO (UIBTpYBaHHSA. AJaNTHUBHE
npUMaHHS CUTHAIIB.

8.6. MaremaruuHi MeTonM CKajsipHOi onTumizamii. JliHiliHE mNporpaMmyBaHHS.
[TonsaTTss mpo HemiHiliHE mporpamyBaHHs. [lopiBHSIIbHA XapaKTEPUCTHKA OCHOBHHX
MaTEMaTUYHUX METOJIB ONTUMI3aIll CTPYKTypH (aaropuTMmy, omneparopa) Teopii
CTATUCTUYHMX PIlI€Hb, TEOPIT Irp, AMHAMIYHOTO MPOTrpaMyBaHHS.

8.7. Metoau Ta 3acobm 3abesrnedeHHs enekTpomarHiTHOI cymicHOCTi PTC pizHux
THUITIB.

8.8. Ominka HaAIHHOCTI PaJiOCUCTEM Ta MPUCTPOIB. 3aCTOCYBaHHs amapaTy Teopii
HagIMHOCTI. BU3HaueHHS HaAmTIMHOCTI CHUCTEMH IO HAAIMHOCTI €JIeMeHTIB. HamailHicTh
CHUCTEMH 13 PE3epBYBAHHSIM Ta CUCTEMH 3 B1IHOBJICHHSIM.

8.9. EnemenTtHa 06a3a paalOTEeXHIYHUX MPHUCTPOIB. 3agadyl MIKPOEIEKTPOHIKH Ta
OCHOBHI TPUHIIMIIK TPOEKTYBaHHS MIKPOEJIEKTPOHHOI amaparypu. KomruiekcHa
MikpoMiHiaTiopu3aiiis. OcoONMMBOCTI TPOEKTYBaHHS Ta KOHCTPYIOBAHHS MPWIAlIB Ha
BEJIMKUX 1HTErpajgbHuX cxemax. CUCTEeMHUN MiAXiJl y KOHCTpyroBaHHI. OCHOBHI SIKOCTI,
MOKa3HUKUA Ta OCOOJIMBOCTI KOHCTPYKIIi palOeIeKTPOHHOI amapaTtypu. 3abe3neueHHs ii
HAIHAHOCTI.

8.10. IlpuHumnu  nmOOYJOBM  CHUCTEM  aBTOMATHM30BAHOTO  IPOEKTYBaHHS
paAlOTEeXHIYHUX  CHUCTeM Ta  MOpUCTPOiB. TumoBuii  MapuipyT MOpPOEKTYBaHHS
pazioeNeKTpOHHO1 amapatypu. PiBHI aOcTparyBaHHS Ta acHeKTH OIMHUCY OO'€KTIB
npoekTyBaHHsa. Ormepariii, mnpomeaypu Ta eTanmd MNpoekTyBaHHA. CXeMOTEeXHIYHE
npoekTyBaHHs. [locTaHoBKa 3a/1a4 OJTHO BapiaHTHOTO aHami3y. AHali3 YyTIUBOCTI. MeTo[
CTATUCTUYHMX BUMPOOYBaHb. MeToj Hairipimoro Bunaiky. Ontumizanis napameTpiB Ta
onTUMI3aIlls AomyckiB. [licucTreMu CXeMOTEXHIYHOTO MPOEKTYBaHHS, iX (PYHKIIIOHAJIbHI
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MOYKJIMBOCTI. DYyHKITIOHATBHO-JIOTTYHE IIPOCKTYBAaHHS.

8.11. Mogeni Ta anropuT™Mu a”HAMizy (QYHKIIOHATBHUX CXeM. AHami3
(GYHKIIOHATPHUX CXEM aHaJIOTOBUX Ta IUGPOBUX MTPHUCTPOIB. 3arajbHI MOHATTS PO
cuHTe3 TecTiB. [Iporpamue 3a0esneueHHs (DYHKIIIOHAIBHO-JIOTIYHOTO TIPOEKTYBaHHS.
CucreMoTexHIYHE TPOEKTYBaHHSI. MartemaTudHi Mojeli 00’€KTIB TPOCKTYBaHHS Ha
cuctemMHomy piBHi. Kmacudikamis moaeneit. IloHATTs moBHOI Mojeni Ta MakpOMOJENi.
OO6nacTpk aJleKBaTHOCTI Mojeli. 3anada iaeHTudikalii. 3arajbHi TOHATTS MPO IMITAIlIHHI
MOJIEJIl CUCTEM MAaCOBOTO OOCITYyTrOBYBaHHS.

8.12. Knacudikarliss, OCHOBHI IapaMeTpH Ta XapaKTEPUCTHUKU ITiICHIIFOBAYIB.
CrabuIbHICTD MapaMeTpiB MiicuioBaviB. [licumoBadi 3 pe3uCTUBHO-EMHICHUM 3B'SI3KOM.
Bubipai migcumroBaui.  ImmynbcHl  migcuiroBaui.  [ligcumroBanapHI  Kackaaw 3
TpancopmaropauMm 3B's3koM. [liacwmoBadi moctiiHOrO CcTpyMmy. JudepeHiianbHi
kackanu. OrnepariiiHi micHUIoBadl Ta cXeMH iX BMHUKaHHS. (DyHKIIOHAJbHI BY3JM Ha
OCHOBI omepariiftHux migcuitoBadis. [ligcumtoBadi MOTyKHOCTI Ta X mapaMeTpH.

8.13. OcHOBHI TOHATTSA MPO aBTOTCHEPATOPH Ta MPHUHIMUN X MOOYJIOBH. YMOBHU
BUHHMKHEHHSI aBTOKOJMBaHb. RC— aBroreneparopu. Cralumizaiis aMIUITYId KOJUBaHb
RC-aBtoreneparopi. LC- aptoreneparopu. Cralimizamis amIuniTyad koiquBanb LC—
aBroreHeparopiB. CTaOUIbHICTh YAaCTOTH aBTOTE€HEPATOPIB Ta BIUIMB 30BHIIIHIX ()aKTOPIB.
KBapuena crabim3zanis yactotu. [lapameTpuuHi reHepaTopy rapMOHIYHUX KOJIUBAHb.

8.14. 3arasibHa XapakTEpPHUCTHKA IMITYJIbCHUX MpUCTpoiB. [lapamerpu iMIyJIbCHHUX
curHaimiB. OOmexyBaui amrunitynd. Kowmmapatopu Hampyru. Tpurepu IImirra.
ABTOKONMBaNbHI ~ MyJbTUBIOpaTOpu. 3aTpumaHi  MyibTHBIOpatopu. ['eHeparopu
MUJIONOAIOHHUX IMITYJIbCIB HAIIPYTH.

8.15. [Ilpunmunu m1OOynOBU TMEpeTBOpIOBayiB  crnekTpy. [lomMHOXyBaui Ta
NEepPeTBOPIOBaYl 4YacTOTH. AMIUIITYAHI MoayJhsropu. KyroBa momymsimis. YactoTtHi Ta
dazoBi MomyIATOPU. AMIUIITYAHI AETEKTOpU. JleTekTyBaHHS KOJMBaHb 3 KyTOBOIO
Moayisii€ero. YacToTHi Ta (a3oBi JETEKTOPH.

8.16. OcnoBHi kommnoHeHTH Mepexi. Kmacudikamis mepex. IIpuHiunm 3B°s3Ky.
bararopiBHeBa mojnens Ta npotokoau. Moaens TCP/IP. IlopiBasiHHs mopneneit OSI ta
TCP/IP. ®i3u4Ha Ta JIOT14Ha ajpecallisi B MEpexl.

8.17. ®ynkmii komytatopiB. IlIupokoMoBHa po3cuika mMoBigomieHb. [IpoTokomn
Bu3HaueHHs aapec ARP. ®dynkuii mapmpyrtuzaropiB. Kabeni ta xontaktu. Cranmaptu
IPOKJIAJIKKA KaOelliB.

8.18. Ilpusnauenns mepexHoro piBHs. [IpoTokonu mepexHoro piBHsi. [P-agpeca Ta
mepexkHa Macka. Tumm [P-aapec. IlyGmiuni ta mnpuBatHi [P-ampecu. IlpucBoenus
cTaTu4HOi Ta nuHamiuHoi [P-ampecu. Mexi mepexi Ta mpoctip anpec. [lmanyBanHs
ctpyktypu anpecarii. [P-anpecartis B8 LAN. Macka VLSM Ta Ge3kiacoBa MikJIOMEHHA
mapmipyTu3aiist (CIDR). Texnonoris NAT 1 PAT.

8.19. OcHogHi ¢yHKIIi TpancmopTHOro piBHA. Tpancnoptai mportokoau TCP 1 UDP.
OcHoBH1 ¢yHKUIi npukiaaaHoro piBHA. [IpoTokonu npukmagHoro piBHs. [lpuknagHi
IPOTOKOJIH 1 CEPBICH.

8.20. besmnpoBigHi TexHousorii 1 npuctpoi. Tunu Oe3npOBIAHUX MEPEX Ta IX MEXKI.
besnpoBiani nokanbHi Mepexi. CtannapTu 0e3npoBIAHMX MepeK. be3npoBiiHI KaHaIH.
besneka 6e3MpoBiAHOT JTOKAIBHOI MEPEXKI. 3arpo3u B OE3MPOBIAHUX JIOKAJTIbHUX MEpexkKax.
AytenTtudikariis ta mmdpysanss B mepexxi WLAN.
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8.21. MepexHi 3arpo3u. Metoau arak. Bipycu, xpoOaku, 4epB’sIKH Ta «TPOSIHCHKI
koHi». [lomiTuka Oe3neku. 3aranbHi 3axonau 3abe3nedeHHs Oe3meku. AHTHBIpycHe [13.
BuxopucTtanHs Mi>KMEpEKHUX €KPaHiB.

8.22. Intepuer Ta crannaptu. [Iposaitnepu nocayr Iarepuet (ISP). [ligkmiouenns go
npoBaiiaepa nociayr Iatepuer. Cioyx6a TexHiuHOI miaTpuMKku. [Ipotokonu mist poGoTH
ciyx0 ISP. Cayx6a nomennux imeH. OyHKIIIOHAIBHI 000B’A3KM [HTEpHET-TIpOBaiinepa.

8.23. EBoumroliist Mepex mepeaadi JaHuX BiJ HEPIIOro JI0 I’ ITOTO MOKOJIIHb.

8.24. TeopetnuHi 3acajy 3aXUCTy 1HGOpPMAIIli B TEIICKOMYHIKAIIHHUX CHCTEMaX.

9. ExcnutyaTaiisi TeJileKOMyHiKaliifHUX Ta pagioTeXHiYHUX CHCTEM

9.1. OcHOBHI TOHATTA Ta KOHIEMNIII Teopli HamiHOCTI W eKcIulyararii
TEJIEKOMYHIKAIIMHUX Ta paJIOTEXHIYHUX CUCTEM.

9.2. Tloka3HUKH HAIIAHOCTI TEJICKOMYHIKAIIIMHUX Ta pPaJlOTEeXHIYHUX CHCTEM.
OcCHOBHI MaTeEMaTUYHI1 CITIBBIJHOIIECHHS.

0.3. XapakTepuCTHUKa €TamiB KUTTEBOTO LHUKIY TEJIEKOMYHIKAIMHUX Ta
PaIOTEXHIYHUX CUCTEM.

9.4. OcHOBHI MareMmaTH4HI MoAedl B Teopil HaAidHOCTI. EKCnoHEHIIanbHUM,
HOPMAaJIbHUI, TyaCOHIBCHKUI Ta BEMOYIIBCHKUI PO3IOILIH.

9.5. OcHOBHI MeTOAM pPO3paxyHKH HamiHOCTI. [Ipubnu3HUN Ta MOBHUM MeTOIU
po3paxyHKy. Po3paxyHOK HaAllfHOCTI IIpHU MOCIITOBHOMY, MapajeibHOMY Ta 3MIIIAHOMY
3’€JTHAaHH1 €JIEMEHTIB.

9.6. Knacudikartis METO/I1B pe3epByBaHHs HEB1JIHOBITIOBAJIbHUX
TEJEKOMYHIKaIIHUX Ta paloTeXHIYHUX cucTeM. OCHOBHI MaTeMaTUYHI MOJIEIII.

9.7. CratucTiuHi MeTOIU OOPOOJIEHHS JTaHUX B Teopii HAAIMHOCTI Ta eKCIuTyaTarli
TEJCKOMYHIKAIIMHUX Ta paaioTexHIYHuX cucteM. CIiBBIIHOIMICHHS I  OLIHKH
MOKA3HMKIB HAJIIMHOCTI 32 pe3yabTaTaMi BUIIPOOYBaHb.

9.8. Kiacudikamis Ta XapakTepUCTHKAa OCHOBHUX TMPOIECIB  EKCIUTyaTallii
TEJIEKOMYHIKalIMHUX Ta PalOTEXHIYHUX CUCTEM.

9.9. OCHOBHI METOJIM [IarHOCTYBaHHS TEJEKOMYHIKAI[IHHUX Ta PaalOTeXHIYHUX
cucteM. J[liarHOCTHYHI MOJeNl Ta MNPOrpaMy AlarHOCTYBaHHSA. AHai3 e()EeKTUBHOCTI
Mporpam J1arHOCTyBaHHS.

9.10. Iloka3Huku €(pEeKTUBHOCTI CUCTEMU TEXHIYHOTO OOCIYTrOBYBaHHS Ta PEMOHTY
TEJICKOMYHIKalIMHUX Ta PaIOTEXHIYHUX CUCTEM.

9.11. OcHOBHI BWAM, METOJAM Ta CTpATErii CUCTEMH TEXHIYHOTO OOCITyrOBYBaHHS
TEJICKOMYHIKaIIHOTO Ta PaJAlOTeXHIYHOTO 00IaIHAHHS.

9.12. OcHOBHI BUAM, METOAU Ta CTpaTErii PEMOHTY TEJIEKOMYHIKAIIIfHOTO Ta
pagiorexHiyHOTO 00naaHanHsa. OpraHizamiitHa mo0y10Ba CHCTEMU PEMOHTY.

9.13. OnTumizamiiiHi 3agadl Mg 4Yac eKCIUTyaralii TeJIeKOMYHIKAlIMHUX Ta
PaTIOTEXHIYHUX CHCTEM.

9.14. MOHITOPUHT Ta KOHTPOJIb TEXHIYHOIO CTaHy TEJICKOMYHIKAIIMHUX Ta
PaIOTEXHIYHUX CUCTEM.

13



PexoMeH0BaHa JiTepatypa:

1. Kmumam M.M. OntuyHi Ta paniokaHaiu TeIeKOMYHIKaIii : HaB4. moci0. / M.M.
Knumam, O.A. JlaBpis, P.1. bak. — JIsBiB, 2010. — 424 c.

2. YOgin O.K. 3axuct indopmarnii B mepexax mnepenaui nanux / O.K. IOgin,
O.I'. Kopuenko, I'.®. Konaxosuu // Ilinpyunuk — K. : Bug-so DIRECTLINE, 2009. —
714 c.

3. Konaxouu I'.®. Komm’rorepHa cteradorpadis. Teopis Ta mnpaktuka /
Konaxosuu I'.®., [Ty3upenko O.10. — K. : «MK-IIpeccy», 2006. — 288 c.

4. TeopeTruuHi OCHOBU TEICKOMYHIKAIIMHUX MepeX : HaBd. noci0. /M.M. Knumai,
b.M.Crpuxamtox, M.B.Katinan. — JIpBiB: Bua-Bo YA/, 2011. — 496 c.

5. bypos €. Komm’torepni mepexi / €.bypos. — JIbBiB : baK, 1999. — 468 c.

6. HapuanbpHi matepianm mepexxknux axanemiid Cisco 3a kypcom CCNA cem 1-4
http://www.cisco.com/go/netacad.net.

7. Tlpoxomenko I. I'. Cratuctnyna oOpoOKa CUTHAIIIB: HaBY. MOCIO. IS CTYJIECHTIB
Bul. HaB4. 3aki1. — K. : HAY-/Ipyk, 2011. — 220 c.

8. Kpasuyk C.O., [loranos B.I'., Tapanenko A.I'., Tkamia O.I1., ['omyOuuumii O.T.
Cucremu 3B’ 13Ky 3 pyxoMumu 00’ exktamu: miapyuHuk — K.: Bua-o. I1IT «ipext Jlaiin»,
2012.-450 c.

9. Konaxouu ['.®., YUynpua B.M., Mavania [.O., Tkamiu O.Il. Excruryararis
TenekoMyHikamiiHux cucteM . — K.: «llentp yuboBoi miteparypu», 2014. — 372 c.

10. Bopo6ienko ILII., Hikitiok JI.A., Pe3niuenko II.I. TenekommyHikaiini Ta
iHdopmariitai mepexi. — K.:CAMMIT-Kuira. 2010

11. STnocwkuit O.M. Pamionokauiiini cuctemMn noBiTpsHUX cyneH. K.: BumaBHUITBO
HAY, 2012. - 688 c.

12. Mahafza B.R. Radar systems analysis and design using Matlab. Chapman &
Hall/CRC, Boca Raton London New York Washington, D.C., 2005. — 664 pp.

13. John W.M. Rogers, Calvin Plett, and lan Marsland. Radio Frequency System
Architecture and Design. Artech Nouse, Boston, London, 2013, 318 pp.

14. Snoscpkuit ® . MeTeoHairamiiini pamioqokariiiHi CHCTEMH HOBITPSIHUX CYJICH.
K.: Bugasaunrso HAY, 2003. — 304 c.

15. Yanovsky, F. Inferring microstructure and turbulence properties in rain through
observations and simulations of signal spectra measured with Doppler—polarimetric radars.
Book Chapter in: Polarimetric Detection, Characterization, and Remote Sensing, NATO
Science for Peace and Security Series C: Environmental Security, Springer, 2011, 545 pp.

16. Yanovsky F.J. Millimeter-Wave Radar: Principles and Applications, In:
Millimeter Wave Technology in Wireless PAN, LAN, and MAN, Chapter 10, pp.305-376,
CRC Press, 2008. — 464 pp.

14


http://www.cisco.com/go/netacad.net

PEATHUHIOBI OIL[THKH

BukoHaHHS1 OKpeMHX 3aB/IaHb BCTYNHOI'O iCIIUTY

Bua HaBuanpHO1 poOOTH

MakcumanbHa BEIMYMHA PEUTHHTOBOT OIIIHKA

(6amm)
Bukonanns 3aBmanas Ne 1 65
Bukonanng 3aBmanasa Ne 2, 3 70
Ycnoro 200
3HaYeHHs PeliTHHTOBUX OI[iIHOK B 0aj1ax 32 BUKOHAHHS 3aBJ1aHb
BCTYIIHOIO ICITUTY Ta iX KpUTepil
Oninka Bukonaunsg 3aBmanasa Ne 1 | Buxonanus 3asmanas Ne 2, 3
Bigminno 62-65 67-70
Joope 57-61 62-66
3ag0BiLIILHO 31-56 36-61
He3anoBijibHo 0-30 0-35

BignoBigHicTh peTUHIOBUX OL[IHOK
y 0as1ax ouiHKaM 32 HAIOHAJILHOK0 IIKAJIOK0

Ouinka B 0aJ1ax

IosicHeHHSA

190-200

BigminHo

(BiIMIHHE BUKOHAHHS JIUIIIE 3
HE3HAYHOIO KUIBKICTIO TIOMUJIOK)

Berynuuii icnut
CKJIaJIEHO

101- 175-189

200

[o0Ope

(B 3araJIbHOMY BIpHE BUKOHAHHS 3
MEBHOIO KUTHKICTIO CYTTEBUX TTIOMUJIIOK)

101-174

3a10BILHO

(HeroraHo, aje 31 3HaYHOI0 KIJIBKICTIO

HEJIOIIKIB Ta 3a0BOJILHSIE
MIHIMAQJIbBHUM KPHUTEPISIM)

0-100

BerynHuii icnuT He CKJIa/ieHO
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