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IHOSACHIOBAJIBHA 3AIINCKA
IIporpama axoBoro icmMTy I HaBYaHHS 3a OCBITHIM CTyIeHEM «MaricTp»,
ramysi 3Hanb 172 «EnextpoHika, aBToMaru3amisi Ta eNeKTPOHHI KOMYHIKarii»,
crrerianbHocTi 172 «EnexTpoHHI KOMyHiKalii Ta pagioTexHika» € HOPMaTHBHEM
JAOKyMEHTOM  [lep)kaBHOro  yHiBepcuTeTy  iHQopMaliiiHo-KoMyHiKamifHIX
TEXHOJIOT1H.

Ilporpama pospoGnena BimmosigHo no IlpaBun mpuiiomy Jlep>kaBHOTO
yHiBepcuTeTy iHdopmaniiiHo-koMyHiKaliiHuX TexHomorit y 2024 pomi Ta
GasyeTbcss Ha 3MicTi i BHMorax OCBiTHBO-TIpOdeCiHHHX IIporpaM HaHOL
CHELaJIbHOCTI.

B nporpami Bu3HaueHO:
* kBaJTi(ikaliiHi BUMOTHY 10 3HaHb i YMiHb BCTYIIHHUKIB;
* piBHIi OLIIHIOBaHHS 3HaHb i YMiHb BCTYIITHHKIB;

* epetik TeM i (paxoBOro iCIUTY Ui HABYaHHA 3a OCBITHIM CTYIIEHEM
«MaricTpy.

METOIWYHI PEKOMEHJIAIIIL 1O IPOBEJIEHHSI
PAXOBOI'O ICIIUTY

Mera ¢axoBoro icnuty BCTaHOBHTH piBeHb (H)axOBOI TOTOBHOCTI abiTypieHTa
JI0 HaBYaHHs 332 OCBITHIM CTyIICHEM «MaricTp.

DaxoBHH ICIMT 3 CIENIaIBHOCTI OpraHisye i mpoBoAuTE (axoBa aTecTaliiHa
KOMICil.

DaxoBUA ICIMT NPOBOAUTECA TaKMM YHHOM, W06 MOro TpHBANCTH He
IIEpEBUIIyBaja 2 TOAUHHU.

Pesynpratn ¢axoBoro icnuTy omiHIOMOTHECS 3a 200-6alpHOIO IIKAJOM, 3a
SAKAMH (OPMY€EThCSI peUTHHT BCTYITHUKIB.

KBAJII®IKAIIIAHI BAMOI'H IO 3HAHDb 1 YMIHb
BCTYIIHUKIB

AGiTypieHT I 3000yTTS Opyroro (MaricTepchbKoro) piBHsS BHIIOI OCBITH 3a
crielianbpHicTIO 172 - « EneKTpoHHI KOMyHiKallii Ta pafioTexHiKkay ITOBHHEH
3HATH:
- (isv4Hi OCHOBM IlepefaBaHHS CHIHANIB, OCHOBHi IIOJIOXEHHS Teopil
€JIEKTPO3B’ 3Ky, IOLINPEHHS PaiOXBHUIIb;
- XapaKTEPUCTUKH KaHAJIiB eJIeKTPO3B’ SI3KY;
- eleMeHTHY 6a3y 1oOyN0BH TelIeKOMYHIKaIiiHOT anapaTypH;
- KOHIETIIi] Ta IPUHIMIK 00y I0BU TeIEKOMYHIKAIliMHUX CHCTEM Ta MEPEX;
- NPUHUUNK TT00ya0BH Ta (YHKIIOHYyBaHHS CHCTEM Iepenavi 3 pi3HEMHU
METOJaMHU PO3MOJALTY KaHaiB;
- IPUHUUNK MOOYN0BK Ta (QYHKIIOHYBaHHS CHCTEM KOMyTAllil i po3momily
iHbopMamil pi3sHUX THUIIIB;

- NIpUHIUION Jii TeleKoMyHiKaI[iiiHoro o01agHaHHs;

- TIPUHIMITK Ta 0COOIMBOCTI NOOYJOBH CHCTEM pamio3B’sI3Ky, padiopeeiHIX
Ta CYIyTHUKOBUX CHCTEM Iepesadi, CHCTeM MOGLIBHOTO 3B’ I3Ky Pi3HUX
CTaHAapTiB,;

- 3araJibHi NPUHIMIY H00YIOBH Ta OCHOBHI IapaMETPH CHUCTEM TelleOadeHHs



1 pamioMOBIIEHHS,

-  NPUHIMUIIM Ta OCOOJIMBOCTI IPOEKTYBaHHS, Oy IiBHUIITBA T4 TEXHIYHOI
eKCILTyaTallii JiHii 3B’ I3Ky;

- KOHCTPYKIIii Ta XapaKTePUCTUKH HAIIPSIMHHUX CUCTEM 3B’S3KY;

- TEXHOJIOTil TPAaHCIIOPTHUX MEpPeX Ta MEPEX HOCTYILY;

- NPUHIMIHN peai3allil MepeXHUX CiIy k0 Ta ITOCIIyT;

-  IPHMHIMUIM OpraHisauii Ta IPOTOKOJIN MepeX Iepenadi JaHuX;

-  IPUHLKIM Opradizanii Ta GQyHKIioOHyBaHHS Mepexi IHTepHeT;

- Cy4acHi CHCTEMH eJIeKTPOXHBJIEHHS TeJEKOMYHIKaliHHOro 061 JHaAHHS,

- MEeTOIH Ta 3acO0U TEXHIYHOI JJiarHOCTHUKH TeJIEKOMYHIKAI[iiHAX CHCTEM Ta
MEpPEeK;

- IOJIOXKEHHS T4 HOPMH TE€XHIYHOTO IIPOEKTYBaHHS JiHIMHUX CIIOPY
TPAHCIOPTHHUX TEJIEKOMYHIKaIliiHIX MepPEK;

- MeTonu 3abe3NedeHHs 3aXUCTy iHOopMallil B TEIEKOMYHIKaIlifHuX
CHUCTEMax Ta Mepexax

yMiTH:

- PO3paxoByBaTH NapaMeTPH CHTHANIB, IX 3aBaJIOCTIMKiCTh, €IEKTPUYHI KO
cxeM;

- obuparu KOMIIOHEHTH CXEM Ta 00JIaHAHHSI;

- IIPOBOJUTH BHMipIOBaHHsI MTapaMeTpiB JIiHil 3B S3KY;

- TIPOEKTYyBaTH Ta MOAEPHi3yBaTH JIiHil mepemaui;

- 00MpaTH ONTUMAaJIbHI €JIEMEHTH JUIS JKEPEIT eIEKTPOIKUBIICHHS;

- IUIAHYBaTH Ta OpPraHi3oByBaTH POOOTYy TeJIeKOMYHIKaLifHINX CHCTEM Ta
MEpPEX 32 HassBHUM TEXHIYHHUM 3aBIaHHSM;

- pO3paxOByBaTH IApaMETPH TEIEKOMYHIKaI[iIfHUX CHCTEM, MEPEXK, CIIOPY
Ta 3aCc00i1B;

- PO3paxoBYyBaTH IapaMeTpH LU(PPOBUX KOMYTAIlifHUX MPHUCTPOIB;

- IPOEKTyBaTH KOMYTalliliHi CHCTEeMH BiAIOBIIHO 0 TEXHIYHOI'O 3aBIAHHS,;

- IIPOEKTyBaTH Ta MOJAEPHi3yBaTH CHCTEMHU IIepeaadi;

- pO3paxoByBaTH OCHOBHI IIOKa3HHUKH SIKOCTi poOOTH TeJeKOMYHiKaIliiHMX

CHCTEM Ta MEPEXK, OL[IHIOBATH SIKICTh HaJJaHHS TEIEKOMYHiKallifHUX [TOCIIyT

- OIIHIOBAaTH MOXIIMBOCTI BHKOPUCTAHHS IEPCIIEKTHBHUX MEPEKHUX
TEXHOJIOTIH;

- BUKODHCTOBYBaTH BHUMIpIOBaJIbHI IPWIaAH @pPU BHUKOHAHHI poOiT 3
TEXHIYHOT'O OTJIILY, eKCIUTyaTalil Ta 00CIyroBy BaHHS;

- KOpPHUCTYBaTHCh METPOJIOTiYHUM 3a0e3neyeHHIM TEXHOJIOTiH
TEIEeKOMYHIKaIliif;

- KOHTPOJIOBATH TEXHIYHMH CTaH TeJIEKOMYHIKaIlifHUX CHCTEM, MEpEeK,
CIIOpY X Ta 3ac0o0iB Ta MPOBOAWTH aMiHICTPYBaHHS iX CTaHy

- 37iHCHIOBATH BHMMIpIOBaHHS IapaMeTpiB eJIEMEHTIB TeleKOMYHiKaliiHux
MepeK Ta TeJIeKOMYHiKalliifHOl anapaTypH, aHalli3yBaTH pe3yJIbTaTH BHMipIOBaHb,
BU3HAYaTH HECNIPABHOCTI amapaTypd Ta MPUCTPOIB 3B’SA3KY; 3HAXOIMTH
IOMIKO/PKEHHS Ha JiI0YUX JTiHIHHO-KabeIbHUX CITopyaax 3B’ 3Ky,

- PO3pOOIATH TEXHIYHy Ta NPOEKTHY NOKYMEHTALI0 IO NPOEKTIB CHUCTEM,



CIIOPYZ i 3ac00iB 3B’A3Ky 3a TEXHIYHHMMH YMOBaMH.

ITPOI'PAMA ®AXOBOTI'O ICITUTY

Tema 1. Teopist esieKTpUYHHUX KiJI Ta cHrHAJIB

OcHOBH CHMBOJIIYHOr0 METOAY PO3PAaXyHKy eJIeKTPHYHHX Kij. OCHOBHI
IOHATTS Ta 3aKOHHU EJIEKTPUYHMX Kil. EnexkTpuvHe Kojo: BH3HAUeHHd, CKIA,
K1acudikanis enementis. ITacuBHI eeMeHTH, SIK MOZENi peaNbHHX IPHCTPOIB, X
OCHOBHI ~XapakTepuCTHKH. JDkepena eleKTpuuHoi eHeprii. Kacubikais
CNEKTPUYHUX Kin. Enementu Tomonoril. IToHsATTS mpo AyanbHicTs B Teopii
CNeKTPUYHUX KL ITOHATTS PO po3paxyHOK eneKTprIHOro koja. CHHycolnarpHuit
CTpyM Ta MOro XapaKTepUCTUKH. IIpeicTaBiieHHS CHHYCOINAJbHUX KOJIHUBAHb
BEKTOPaMH, L0 00epTaroThCs, Ta KOMIUIEKCHHMH YhciaMu. YacoBi Ta BEeKTOpHI
miarpamu. CyTHICTb CHMBONIYHOTO METOAY (METOAYy KOMILIEKCHHX aMILTITYI).
KomrurexcHu#t omip Ta KommiekcHa npoBimHicts. 3akomum Oma Ta Kipxroda B
KOMIUTEKCHIH ¢opmi. KommrekcHa cxema 3amimenHs. IloTyxHicTh B Ko
CHHYCOIJaIbHOIO CTPyMY.

AHaji3 cTajaux mpoueciB B eJIeKTPHYHHX KoOJIaX. EjnekTpudHi Kona 3
OHIM €JIEMEHTOM: OIIOpOM, €MHICTIO, iHIyKTHBHicTIO. Koma 3 mociimoBHHM
3’¢lHaHHAM eneMeHTiB. Koma 3 mapanensHUM 3’€IQHAHHSIM  €JIEMEHTIB.
EXBiBaJIeHTHi IEPETBOPEHHS CXeM 3 IIaCHBHUMH eneMeHTaMu. JliTbHUKY HaIIpyTH.
HinbHukd cTpyMy. EXBiBaleHTHI IepeTBOpeHHs Kepel HANpyTH Ta CTPyMy.
YMoBH Tiepenavi MaKCHMAaJbHOI IOTYXHOCTI Bif IKepena B HaBaHTA)KEHHSL.
Qi3n4Hi IpOUECH B €NEKTPHYHHX KOJAaX 3 MarHiTHAM 3B’S3KOM. Po3paxyHOK
CNEKTPUYHUX KiT 3 MAarHiTHUM 3B’S3KOM KOMIUIEKCHHM METOIOM. JIiHilMHuMit
TPaHC()OPMATOp: BU3HAUEHHs, IPU3HAYEHHS, KOHCTPYKIIiS, PIBHSHHSI Ta CXEMH
3aMIIleHHS.

Metoan pospaxyHKy eleKTPHYHHX Kij. 3arainpHi BimoMocTi IIpo
PO3paxyHOK po3raiyeHuX enekTpu4Hux Ki. CyTHicTh MeToza piBusHb Kipxroda.
CyTHicTh METOA KOHTYPHHUX CTPyMiB. MeTOAMKA CKIIaIaHHs KOHTYPHHX DiBHSHb.
CyTHiCTh MeTOIa By3JNOBUX Hampyr. MeToOuKa CKIaJaHHs BY3NIOBHX DiBHSHb.
IlpuHiMn HaknagaHHs Ta HOTO 3aCTOCYBaHHS IJIsi PO3PaxyHKy Kin. CyTHICTb
Merony HaknagauHsa. Ilopsmox pospaxynky. Teopema mpo eKBiBaJeHTHHI
regepaTop. CyTHICTb METOMy €KBiBaJlEHTHOTO reHepaTopa. [1opsIok po3paxyHKy.
Oco6muBOCTI pO3paxyHKy eIeKTPUIHKX Kill IIOCTIHHOIO CTPyMY.

YacroTHi BaacTHBOCTI JiHIAHHX ejleKTpHYHMX Kijg. Kommiekcua
(yHKUis: BuU3HAaYeHHs, Kiaachdikamis. YacTOTHI XapaKTepHCTHKH: BH3HAYEHHS,
Knacudikanis. OineTpallii KONMBaHB B €NEKTPUYHMX KOJNaX. Po3paxyHOK
KOMIUTEKCHHUX (QYHKIIi# Ta YaCTOTHHX XapaKTePHCTHK. YacTOTHI XapaKTepUCTHKH
RC - kin. YacroTHi xapakrepuctuku RL - ki, AHasi3 4aCTOTHHX BIACTHBOCTEHN Kill
TIEPIIOro MOPSIKY. YMOBH Ta O3HaKM PEe30HAHCY Hampyr. IlepBHHHI Ta BTOpHHHI
TapaMeTpy MOCIiAOBHOTO KOJHBAIBHOIO KOHTYPY. Pe30HAHCHI XapaKTepHCTHKH.
Cmyra mpomyckadHs. KoedinieHT npsMOKyTHOCTI — aMILTiTyZHO-YaCTOTHOT
XapaKTepUCTHKY. BIUIMB 30BHIIIHIX KiJl HA YaCTOTHI XapaKTepHCTUKH. YMOBH Ta
O3HAaKH PE30HAHCY CTpyMiB. IlepBHHHI Ta BTOpWHHI IapaMeTpu HapaaenbHOTo



KOJIMBAJIFHOTO KOHTYpy. ExBiBaneHTHa cxema. BB 30BHIMIHIX KiJI Ha YaCTOTHI
Xapakrepuctukd. CxnagHi KOHTYpH. [IOHATTSA mpo 3B’sa3aHi kona. PiBHSHHS Ta
cxeMd 3amilieHHs. YacTkoBi Ta ckiagHi pesoHancu. YacTOTHI XapaKTepUCTHKH
3B’3aHUX KOHTYPIB.

OcnoBu Teopii yoTHpUNoOIOCHUKIB. YOTHPHUIIONIOCHUK: BH3HAYEHHS Ta
knacudikauis. PiBHSAHHA Ta cHCTeMH BIacHUX mapaMeTpiB. ®ismuHmit 3mict

BIIACHHUX napaMmeTpis. BnactuBocri B3a€EMHUX  Ta CUMETPHUYHUX
YOTHUPHIIONIOCHUKIB. EKBiBal€HTHI CXeMH YOTHPHUIIONIOCHWKIB. BTOpHHHI
napaMmeTpu YOTUPUIIOIFOCHHUKIB. XapakTepuCTUIHi napaMeTpu

YOTHPUMOMIOCHUKIB. CKlafHi  YOTHPUIOMIOCHUKH. UOTHDHIIONMIOCHUKH 3
3BOPOTHIM 3B’A3KOM. Buau Ta mapameTpu 3BOPOTHOrO 3B’sI3Ky. 3arajibHa
XapaKTepPUCTHKA JiHIHIX aKTUBHUX Kisl. MeTOaH po3paxyHKy JTiHiHHUX aKTHBHHX
KiI. Po3paxyHOK JiHIMHMX aKTUBHHX Kl y3araJbHEHHM METONOM BY3JIOBHX
HaIpyT.

KoJia 3 posnoainienumu napamerpamu. 3arajibHi BiJoMOCTi Ipo KOBTi JiiHil.
IlepsunHi mapamerpu moBroi Jiuii. IIpencraBieHHs JOBroi JiHII eKBiBaJIEHTHOIO
CXEMOI0 3 30CepeKEHHMH IlapaMeTpamu. TenerpadHi piBHSHHS HOBroi JiHIi.
AHaJli3 npoIeciB B IOBrii niHii. Bropunni mapameTpu noBroi ninii. Bxiguuit or1ip
nosroi minii. KoedimienT Binéurrs nosroi ninii. Jlosra minis 6e3 Brpar. Pexum
Oiryuux XBUNb. PeXxuM crosuux XBuib. PexxuM 3MilIaHUX XBHIIb.

Kinacuynuii Merox aHajily mepexitHHX mpomeciB B JiHiHHHX
CJICKTPHYHUX KojaxX. [IpyuyvHM BHHUKHEHHS NepexifHuX MpoIECiB B
eNeKTPUYHUX Kojax. 3akoHM KomyTamii. [louaTkoBi ymoBH. Meronu aHamizy
mepexinHux mpoueciB. Knacumummit Meron amanmisy. Ilopsmok po3paxyHKy
NePEeXi/IHAX MPOLECiB KIaCHIHIM MeTooM. [Iporiecy B KOJIi MepLIoro nopsaKy npy
MiIKIIOYeHHi JhKepera mocTiiiHoi Hampyru. BinbHi mpomecw a komi mepimoro
nopsiiky. Crana 4acy Koja IepIIoro MopsAKy. TpHBaicTh IepexiHuX MpoIeciB.
SIKicHMI METOX aHai3y MepexiIHuX IPOIECiB B KOJIax IIEPILOro NOpsAaKy BinbHuit
IpOLIeC B HEPO3Tally>)KEHOMY KOJIi JPYroro MOPSAAKY. 3arajbHi CIiBBiAHONICHHS.
Bmuus napameTpiB eneKTpHYHOro KoJIa Ha XapakKTep MepexiHux mporecis Pexuvu
TIepexXiHuX MPOIECiB B KoNax APYroro Mopsaky. IlapaMeTpy BibHHUX KONHBAHb.
Crama yacy Ta TpHBalicTh HepexifHux mpouecis. [TinKIOYeHHS Koma ApPyToro
IOPSIAKY 1O JUKepena IOCTiMHOI Hampyrn. OcoGinuBoCTI aHamisy mNepeximHux
NPOLECIB B IapalellbHOMYy KONUBAJIbHOMY KOHTypi. TwumoBi gii. Yacosi
XapaKTePUCTHKH eIEKTPUYHUX KiJl. IIopsioK BU3HAUCHHS YaCOBUX XapaKTEPUCTHK.

Oneparopunii merox aHajisy mnepexignux wnpomeciB. CyTHicTb
ornepaTopHoro Meroay. OCHOBHI BIaCTHBOCTI Ta TeopeMH IepeTBopeHHs Jlamnaca.
OmnepaTopHi cxeMu 3aMillleHHs ITaCHBHUX elleMeHTiB. OnepaTopHa eKBiBaleHTHA
cxema enektpuyHoro kona. 3akomn Oma Tta Kipxroda B omeparopwiit dopmi.
Iopsinox po3paxyHKy IepexifHUX IPOLECIB ONEPATOPHUM METONOM. Bru3HaueHHs
Ta KiIacuQikaiis omnepaTOpHMX GYHKIiH. 3B’SI30K ONEpaTOpHHX OQYHKLiH 3
KOMIUIEKCHUMH ~ QyHKIiAMH. BractuBocTi omeparopHux ¢yHKLif. AHani3
IEPEXiOHUX MPOIECiB 3 BHUKOPHUCTAHHSM ONEPATOPHUX (YHKIi. 3B’S30K
oIepaTopHMX (QyHKIIiH 3 4aCOBUMH XapaKTEPUCTUKAMH.
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OcHoBu Teopii curmaniB. OCHOBHI MOHATTH, KmacHGbiKamis CHUTHATIB.
IIpenicraBneHHs CUrHAIB B YacoBii Ta 4acTOTHiN o6macTsax. ['apMoHiuHMi aHai3
NePIOTMYHAX CUIHANIB. AMIUTITY THO-4aCTOTHUI crieKTp. ®a309acTOTHHH CIIEKT.
HacTOTHI CeKTpH MepioAMYHOI MOCIiLOBHOCTI NPSIMOKYTHHX iMITyNbCiB. Brums
napaMeTpiB CHIHAly Ha HOTO YaCTOTHi CeKTpU. Po3moain moTyxHoCTi Ta eHeprii
B CIIeKTpi mepiommaHoro curHaiy. IlepetBopenns ®yp’e. OCHOBHI BIACTHBOCTI
nepeTBopeHHs Pyp’e. Posmognin emeprii B cHeKTpi HemepiogM4HOro curHaiy.
CrexTpu NpsAMOKyTHOTO imiysscy. CleKTpu CTymiHYacToi (yHKLi. Cnextpu o-
¢ynkuii. Eneprerwunmii cmexktp. CHrHanM 3 aMILTITYXHOIO MOZYJISLIELO,
CIIEKTPaNbHUM CKJIaJ| CUTHAIIB 3 aMILTiTy JHOIO MoAyJsuiero. CHTHAH 3 KyTOBOO
MOZYJISLI€I0, CIIEKTPATBHHI CKIIa CUTHAJIB 3 KyTOBOIO MOAYIIALIEIO.

AHali3 NpoXoIiKeHHsl CHrHAJIB dYepe3 JiHiliHi esexTpHuHi Koua.
IIpuHIpI HakaiaHHs B Teopii mepexinHux npouecis. CyTHICTS MeToAy iHTerpata
Mroamenst. Busin Gpopmynu inrerpana Mroamens. ITopsmok aHaTi3y IMpoXomKeHHs
CUTHaJIiB METOROM inTerpainy [lroamerst. CyTHICTh CIIEKTPATBHOIO METOLY aHaJizy
NPOXOJKEHHs CHUTHaliB. IIpOXOMKEHHS CHTHAmiB 3 [HUCKPETHHM CIIEKTPOM.
IIpOXOIDKeHHs! CUTHANiB 3 CYIINIBHHM CIEKTpoM. JIM(epeHI[ioBanHs Ta
IHTErpyBaHHA  CHTHAJiB. 3B’A30K Mi)X YaCTOTHMMH T4  YaCOBHMH
XapaKTepPUCTHKAaMH. YMOBH MPOXOJDKEHHS CHIHAJIB 4epe3 eleKTpUYHE KOJo 0e3
BUKPUBJICHHS. I IpOX0/UKeH S CUrHAIIB Yepes ifiealbHe KOO 3 06MeKEHO0 CMYTOI0
IIEPEeIry CTKH.

EjleMeHTH CHHTe3Y eJeKTPHYHHX Kisl. 3a/1a4a Ta OCHOBHI €Taly CHHTe3y.
YMoBH (i3M4HOI peanizoBaHOCTI (GYHKUiH ABONMOMIOCHWMKA. YMOBH (i3udHOI
peami3oBaHOCTI ~ (YHKUi YOTHPHOXIONIOCHHKA. 3araibHi BiOMOCTI  IIpo
peamizanito ¢GyHKIiIH. MeTonvka CHHTe3y IACHBHHX BOIOJIOCHHKIB. 3arajbHi
BiOMOCTI mpo enekTpuuHi (inbtpu. AxtmBHi RC-0instpm. Arnpoxcumarrist
YacTOTHHMX XapaKTepUCTHK (iunbTpiB. 3araibHi BigoMocTi Ipo peanisario
eNeKTPUYHUX (inbTpiB. MeTox KackaqHO-po3B’13aH0i peanizarii. JIaHKH aKTHBHEX
RC-¢inb1pis HrmkHiX 9acTot. Peanisamis aktusanx RC-cMyroBux dinstpis. Jlanku
akTuBHHX RC- cMyroBux ¢inbTpis.

Tema 2. Teopist eteKTpHYHOrO 3B’sA3KYy

3arajbHi NOHATTS NP0 CHCTEMH €JEKTPO3B’S3Ky Ta CHIHAJM.
Knacupikauist, ysaraneHeHi CTpykTypHi cxemu. [IOHATTS CHTHANY, OCHOBHI
XapaKTePUCTHKU I€PBUHHUX CUrHamiB. IlpusHaueHHs i kinacudikamis KomiB.
Bunanxosi npouecu. Knacuoikaris, ysaransHeHi crpykTypHi cxemu. [ToHSTTS
CHTHally, OCHOBHi  XapaKTePHCTHKHM IIePBHHHMX CHTHATiB. [IpHHIHNH
3aBaJIOCTIKOro KoxyBaHHs CHeKTpaibHa IJIbHICTE IOTYXKHOCTI Ta ii 3B’SI30K i3
yskuiero xopemsanil. HusbkoyacToTHMiT Ta cMyroBuit I'aycoBcpkuii  1mIym,
BUIIaJIKOBUH Tenerpauumii curaan. [IpuHIuIT 3aBa0CTiHKOro KO yBaHHS.

OcCHOBHI XapaKTepHCTHKH CHTHaJiB. MaTeMaTHYHUIl ONWC CHUTHATIB Ta
3aBafl. Knacubikauis, enepretnyni Ta Kopessuiiini XapaKkTepHUCTHKH CHTHAIIB.
Jlini¥ini nBilikoBi Gnouni komu. ITomaHHS CHrHAB B OpPTOrOHaJIBHOMY 0a3mci.
Oyukuii Yomma. ®ynxnii Papemaxepa. ITpukIamM OpTOrOHANBHHX 6A3UCIB.
CrexrpanbHuii aHami3 CHrHaIB. AMIUNTYZHHN, (a30BHil, KOMIUTEKCHWH Ta
CHEPreTUYHMA CICKTPU CUrHamiB. BmactuBocti cmektpis. I'eomerpmune



300pakeHHA CHMTHauiB. JlMHaMiuHe NpEACTaBIeHHS CHTHANIB. IIpOXOmKeHHS
CHUTHAITy Yepes JIiHikHI cuctemu. [HTerpan sroptku. Teopema KorenpHikoBa.

3arajbHi OpUMHOMNDH Moxyasuii. MoxynsoBani curHamM. AMILTTYAHA
MOy JIALlis TAPMOHIYHOTO IepeHOCHUKA. YacoBe Ta CrieKTpaibHe 300paxenHs AM
curHaiy. Monynsnis rapMOHIYHUM Ta CKIagHUM curHajiamu. BM Ta oqHocMyrosa
monyisuii. Ilpunnunu dopmysanus AM, BM, ta OM cursanis. CHHXpOHHE
nerekTyBaHHSA.  Jlerekrop oOBigHoi. KyToBa MoOXyssiuis — rapMOHIYHOTO
IIEPEHOCHUKA: 4acTOTHA 1 (a3oBa Momyisamis. YacTOTHA MOIYJIALIS IIPH MaluX
inmexcax momyarii. YacoBe Ta criekTpaibHe 300pa)KeHHs CHUTHANIB 3 KyTOBOIO
Monynsaniero. IlpuHununu ¢GopMyBaHHS Ta HETEKTYBaHHS CHTHAIiB KyTOBHX
Monysanii. Meromu nudpoBoi Mmomysanii. Teopema Kotenpnukoa. Yacose Ta
CIIEKTpallbHe 300pakeHHs, (GOpPMyBaHHS Ta AEMOIYJISALIsS AUCKPETHUX CHTHATIB.
IlepeTBOpeHHs aHANOrOBMX CHUTHANIB y JOHUCKpeTHy Ta wuuUGpoBy (dopMmy.
Binnosnenns curnainis. IKM. IToxubku kBanTyBauHs. [IepeTBOPEeHHS BUIaIKOBUX
CUTHAIIB y TUIIOBUX JIiHIHHUX Ta HeNMHIMHKX JTaHKaX KaHaJiB. MeToau po3paxyHKiB
XapaKTEPUCTUK BUIIAJKOBUX CUTHAJIIB HAa BUXO/i KaHAJIB.

XapaKTepHCTHKH KaHAJIB eJeKTpo3B’si3ky. KaHanu enekTpo3B’ssky.
Knacudikamis Ta XapakTepHCTHKH. MareMaTiyHi Mofeli IOWCKPEeTHHX Ta
HeIlepepBHUX KaHAJIIB.

OcHoBHI nosoxeHHs Teopil iHdopmanii. Bumaakosi nporecu sk Moes
CUrHaiB 1 3aBaj. Bunankosi nponecu. Knacudikauis. OCHOBHI XapaKTepUCTHKH Ta
METOAM MaTeMaTUYHoro onucy. CraiioHapHICTh Ta €proAWYHiCTh. MaTeMaTH4He
OuiKyBaHHA Ta gucnepcis. @yHKUis Kopensauii BHUIAAKOBOTO Mpolecy Ta ii
BIaCTUBOCTI. IHGQOpManiiiHi XapaKTepUCTUKH [DKepea AUCKPETHHX IIOBiIOMIICHB.
KinekicHa Mipa iH(popmarii, ii BmactuBocti. EHTpomis mkepena He3alexHHX
IAUCKPETHHX IIOBIJOMIIEHb Ta 1i BIAacTUBOCTI. EHTpomis [Kepena 3aleXHHX
IOUCKPETHMX IIOBiIOMJIEHb Ta Ii BiIacTHBOCTI. I[H(opMariiiHi XapaKTepHUCTHKH
IDKEpeN 3aJIe)XHUX AUCKPETHUX MOBioOMIIeHb. [lepenaya moBifoMiIeHp KaHATaMH 3
mrymaMu. B3aemna indopmariis ta ii BnactuBocti. IHhopMaliiibi XapaKTepuCTHKH
IOWCKPETHUX KaHaliB 3B’3Ky. KaHamm enexTposs’si3ky, ix kiacuikamis Ta
XapaKTepUCTUKK. MaTeMaTH4HI MOJENi AUCKPEeTHHX Ta HENEPEpBHHUX KaHAIIB.
IIpormyckHa cIpoMOXHICTE KaHaliB 6e3 3aBax. Teopema IllenHona s kaHany 6e3
3aBagl. Merongu edexkTuBHOro KoxmyBaHHs. Brparu iHpopmanii B KaHamax 3
3aBaiaMi. JacTKoBa Ta 3arajbHa YMOBHA €HTpOIIiS Jpyroro mopsaky. [Ipomyckua
CIIPOMOXKHICTh KaHaJIiB 3 3aBajaMu. [HopManiitHi XapaKTepUCTHKK HelepepBHUX
KaHamiB 3B’s3Ky. Teopema IlleHoHa s xaHamy 3 3aBagamu. ladopmariiini
XapaKTePUCTUKU JDKEPENl HENEpepBHUX IOBIIOMJIEHb 1 KaHaliB 3B’S3Ky.
ITpomyckHa 34aTHICTE HEeMlepepBHOTO KaHaly. ENCiIOH-eHTpOist, IpOAYKTHBHICTS,
HaJMipHICTb.

Ocnosu 3aBagocTiiikoro kogyBanus. [IpusHadenHs i kiacudikaris Komis.
Teopis 3aBagocrilikoro komyBaHHs. IIpuHUNIHN 3aBagOCTIMKOro KOAyBaHHS.
JlekonyBaHHs 3 BHUABIEHHSAM Ta BHIPABICHHSIM IMOMHIOK. OCHOBHI IapaMeTpH
KOJIiB, KOperyioya 3naTHicTb. CrcTeMaTuyHi KOpeKTyBalbHi koau. [Topomxkyroya Ta
nepesipHa Matpulli. CuaapoMHe aexoxysanss. Kogu Xeminra.

Jliniiini nBiftkoBi Gmowni xomu. Ilukmiuni xomu. KomysamHA Ta JNEeKOIYyBaHHS



IMKIYHMHE  Komamu. Ilpuknamu peamizarii KOPEKTYIOYMX Ta NEKOAYIOTHX
IIPUCTPOIB.

Teopis norenuiiinoi 3aBanocriiikocri. Kputepii onrumansaoro IIpUHoMy.
ImoBipHicTe mommmku. Kputepili MakcuMmymy arocTepiopHoi  iMOBipHOCTI
NPABUIBHOrO mpuiioMy. CTaTUCTHYHI KpUTepii ONTHMAIBHOT JEMOYJIALL.
Kpurepiii miniMmymy imoBipHOCTI momumku. Kputepiit MiniMamsHOro CEPEHBOTO
pucky. Kpurepiii Heiimana-Ilipcona. Metonu o6po6KH IHCKPETHHX CHTHANIB:
HAKONMYeHHs, IHTerpyBaHHs, (GimbTparis, KopelsuiiiHuit Ta aBTOKOpeISLiHHMIL
npudoM. ONTHMaNbHWK TPUHOM IUCKPETHHX TMOBiTOMIEHB. AJTODHTMH
ONTHMAJILHOTO NpUHOMY, iX peanisamis. ONTHMalbHHI NpHUoOM HelepepBHHUX
nosinomnens. Kpurepii 3aBagocriiikocti mpuitomy HEIIEPEPBHUX IIOBIIOMIIEHE.
AJTOpUTMH ONTHMATBHOTO MpHHOMy, iX peaiisamis. AHaTi3 3aBamoCTIHKOCT
CHCTEM €JIeKTPO3B’A3Ky 3 Pi3HUMH BHIaMH MOJYJIAL{i Ta METOJIaMM MpUAMAaHHS.
AJITOPUTMH ONITHMATBHOTO MPUHOMY KOJH CUTHAIH TOBHICTIO BimoMi IIpuHIUnH
1100y 10BH GaraTokaHalbHUX MOZieMiB. BaraTomosumiiini curaamy i ix 3aCTOCYBaHHS
Y BHUCOKOIIBHIAKICHMX MOJEMIB. AJNrOpHTMH THpHHOMYy 6araTOMO3HIiHHUX
curHaiis. Lludposi Meromu mpuifomy HemepepBHHX moBimomiieHb. CHCTEMH 3i
3BOPOTHHM 3B’s13KoM. HeonTumaneri MeTou npuiiMaHHs MHCKPeTHHX CUTHAMIB Ta
IX IIOPiBHAHHS 3 ONTHMAaJbHHMHU Meronamu. Kputepii ontumansaoi JEMOTY JIAITiT
aHAJIOroBUX CHrHailiB. OnTuManbHa JiHiliHa (inbTpauis HemepepBHUX CHTHAIB.
®ineTp Kommoroposa-Binepa. Ontumansha JiHiiiHa GinpTpariss HemepepBHUX
nosinomnens. ®inprp Kanmana. CywacHi cucTemMu 6araToKaHaIbHOLO 3B’ SI3KY.
Hpuanuny moGynosu TenekoMyHikawifiuux mepex. OCHOBH Teopii HiHiHOTO
posziny cursaniB. ITpomyckHa 31aTHICTs GaraToKaHAIBHAX CHCTEM. ApxiTexTypa
CYYaCHHX TEJICKOMYHIiKaIiifHUX Mepex.

Tema 3. HanpsiMHi cHCTeMH e/1eKTPO3B’SI3KY

3arajbHa KOHCTPYKLisi CHMETPHYHOro KaGeio. 3arambHa KOHCTPYKIIist
CHMETPHYHOr0 Kabemo (Kuia, i3omsiis, 060I0HKa, GPOHS, yTBOPEHHS rpym).
3arabHa KOHCTPYKIIis KoakcianbHOro xabemo (KmacHbikamis KoaKcialbHIX nap,
KOHCTPYKUis i30ianii). [ToBepxHeBuii edekT Ta edeKT GIH3BKOCTI B CUMETPUYHHX
KaOeNbHUX KOJIaX, PO3MOALT [YCTHHHU CTPYMY B CHMETPHUYHOMY KabeIbHOMY KOJIi).
IloBepxHeBuil epekT Ta edekT GIM3BLKOCTI B KOAKCIaIBHHX KaGeNbHHMX KOJaX,
PO3MOIII TYCTHHH CTPYyMy B KOAKCIalbHOMY KaGeIbHOMY Komi). Ilpuniun
PO3paxyHKy OIOpY Ta iHAYKTHBHOCTi KaGelbHOTo Koia, (GOpMYIH DPO3PaxyHKY
APOTY, YACTOTHI XapaxTepucTuku. Omip Ta iHAYKTUBHICTH ABOAPOTOBOI JiHIT Ta
KO2KCIalbHOI TapH, 0OCOGITHBOCTI PO3paxyHKy, YaCTOTHI XapaKTepUCTUKH. CMHICTD
KabelbHUX Kill (CHMETPHYHHMX Ta KOaKCialbHHX), PO3paxyHOK Ta 4YacTOTHA
XapakTepucTuka. IIpoBimHiCTh i3omAmii kaGenbHUX Kinm (CHMETpUYHHMX Ta
KOAKCIaJIbHHX), PO3paXyHOK, YaCTOTHA XapaKTEPUCTHKA, KOMOIHOBAHA i30Is1I1is Ta
i mapamerpu. ONTHYHI BOJOKHA, NPOMEHEBA TeOpis nepenadi, OCHOBHI
XapaKTepUCTHKH BOJNOKOH. IIpwHuum mii masepa, MOpiBHAHHSA BHIPOMiHIOBAaHHS
JNaszepa 3 CBITJIOM JIAMITH PO3KAPIOBAHHS Ta BUIIPOMiHIOBaHHSM BU TeHepaTopy.
3aracanHs cBiTJIa B CBITJIOBOAI, (i3WYHi MPUUMHK Ta YAaCTOTHA XapaKTepUCTHKA.
HAucnepcis Ta i Bunu. TIpuHUMIK PO3paxyHKY HOBXKHHH IiNSHKA pereHepauii B
ONTHYHUX CHCTEMaX 3B’S3KY.



Ipunounn  noGynosn BOJI3. BonoKOHHO-ONTHYHI Mepeki 3B S3Ky.
IlepeBary onTHYHKX NiHi# 38’ A3Ky. IIOHATTS BOJIOKOHHO-ONTHYHOI MEPEKi 3B’S13Ky.
IToHATTS BOJIOKOHHO-ONTHYHOI JiHiI 3B’s3Ky. IlepeBarn BOJOKOHHO-ONTHYHMX
niHi# 38’ sa3Ky. [Ipuaimn gii Bonokonnoro citmosoxy (BC). Tumu BC. ITapametpu
BC. Ilpunimn po60TH BOJIOKOHHOTO CBiT/IOBOAY. THIIM BOJIOKOHHUX CBITIOBOJIIB.
HownsTTs npodimo nokasuuka sanominerss BC. Uucnosa aneprypa BC. Hopmosana
gacrota BC. Monosuii pexum po6otu BC. 3aracanns B BC. Jliamerp MozoBoro
noms. Jucnepcis BC. Tlomspusaniiina momosa nuctiepcis BC. MixMoznosa
nucnepcis BC. Marepiansua mucnepcis BC. XsuneBongua nmucniepcis  BC.
IIpodineaa gucnepcis BC.

Komnonentn BOJI3. INacuBhi omtuuni xommonentr BOJI3. Mexaniuni
3’entyBadi BC. BonokonHo-onTHuHi posramyxysadi. ONTHYHI aTeHIOATODH.
Onruuni  ¢inerpu.  Onrmumi  isomsropu.  OnTHYHI  MyJIBTHILIEKCOPH-
AemynsTuIuiekcopu. IlepcrektuBHi Tumum BOJI3 Ta ix xommonentu. BOJI3 3i
CHEKTPaJIbHUM po3niieHHaM kaHaiB. Conitonri BOJI3. Enementu po3pobku Ta
KOHCTpytoBaHHS onTHYHMX KabeniB (OK). Tumum onTuunmx kabeniB. Tumu Ta
Npu3HayeHHs cuioBux eneMeHTiB OK. Bumu ontwunmx monyiis. IIpusHaueHHS
rinpopo6roro 3anosHoBada OK. Tumu 6porsosux nokposis OK. Turu 06010HOK
OK.

ByniBHuuTBo Ta excmiayaraunis BOJI3. Meromu mnpoxmaganas OK.
Konerpykuii ontwunmx mydr. 3’emmanns OB. Ilpoknamamas OK B rpyHT.
Ipoxnananus OK B miactukoBil 3axucHiit TpyGui. [Ipoxnananas OK uepes BoxHi
nepewkonu. Ilinsinrysanns OK. Koncrpykuii Myt mns 3’egaanns OK. Meronu
3aproBaHHid OB. BumiproBanus mapamerpiB OK. Ontuuni pediekromerpu Ta
Tectepu. Metonu BuMmiproBaHHs 3aracaHHi OK. PeduexrtomeTpwuni MeTomu
BUMIpIOBaHb. BHMIpIOBaHHS Ha  BOJOKOHHO-ONTHYHHX  JIiHIfX 3B’SI3KY.
OcobmnuBocri excrutyatarii BOJI3. KoHTpoIIb BOIOKOHHO-ONTHYHHX JIiHiit 3B’ 53Ky
PednexToMeTprdHi MeTOOM BHMIpIOBaHHS B CHCTEMaX 3  ONTHYHHMH
nincumosadamu. PedexToMeTpudni MeToam BUMIpIOBaHHS B IpoLeci nepexayi
NaHWX.

B3aemHi eiekTpomarHiTHI BIInBH B KaGesisx 3B’ 3Ky, B3aeMHuil Brums
B IPOBOJOBHUX JiHiAX 3B’s13Ky (I1JI3). IIpuunHyM B3a€MHOTO BILIMBY MiX KOJIaMH
3B’513Ky Ta OCHOBHi NApaMeTpH BILIUBY. I[pHYMHYA B32€MHOTO BIUIHBY MIX KOJaMH
3B’s13Ky. [lepBrHHI Ta BTOPHUHHI TapaMeTpy BILIUBY. Henpsmuii BIUTHB MiX KOJaMH.
OcHoBHe piBHsAHHA BINIUBY. Iomorpadu. 3aiexHOCTi HepexifHOro 3aracaHHs Bim
JIOBXHHHY JIiHii Ta yactot. OCHOBHe piBHsHHA BIUEBY. ['omorpadu. 3anexHocTi
IIEPEXiTHOTO 3aracaHHs Bij JOBXMHH JiHIT Ta yacToTH. B3aemuuii BumB B K3.
BBy B koakciansuux kabensx. ITpupoxa Bruusy B KK. Omip 38°s13Ky. ITepexinme
3aracaHHs] MK KOAaKCialbHUMM KOJaMH. 3aXONH 3aXWCTy BiJl B3a€MHOTO BILIHBY.
Ipupona sy B KK. Omip 38’s13ky. IlepexinHe 3aracaHHs Mi KOakcialbHAMH
KoJIaMH. 3aX0/i¥ 3aXHCTy BiJl B3a€MHOTr0 BIUMBY. HopMu nepexifHoro 3aracaHss.

Mertoan 3MeHIIeHHs B3a€MHHX Ta 30BHIIIHIX BIVIHBIB B KaGeJsx
3B’s3Ky. CXpemlyBaHHS Kil TOBiTpsHMX JiHi#i 3B’sa3ky. EdexrupHicTs
cxpemyBaHHs. OCHOBHI NPHMHIMIHE KaGenbHOI CKPYTKH. Po3paxyHOK KpOKiB
ckpyTku. CuMeTpyBanHs. Metonu cuMeTpyBaHHs. CXpellyBaHHs Kil HOBITPSHUX
MHi# 38’s3Ky. IlpuHmumE cxpemyBanHs. OCHOBHI HpaBHIa CXpeLlyBaHHsL.
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EdexruBHicTs cxpentyBanHs. KoHCTpyKTHBHE BUKOHAHHS CXpellyBaHHSI. OCHOBHI
IPUHIMIKA  KabelnbHOi CKPyTKH. Po3paxyHOK KpOKiB CKpyTKM. Meronu
CUMeTpyBaHHsA KabemiB 3B’sa3Ky. CumerpyBanHs HY kabeniB MeTomom
CXpellyBaHHA Ta KoHAeHcaTtopamu. CumerpyBanHs BY kabenis. Ertamu
cumerpyBanHsi. ExkpanysanHs K3. CumerpyBamns HY kaGeniB Meromom
CXpelllyBaHHs Ta KoHAeHcaTopamu. CumeTpyBaHHsa BU kabenis. Cumetpysanns BU
KabeJliB KOMIIEHCYIOUMMH KoHTypamu. CumerpyBamHs BY xabenis mo
XapaKTepUCTHKaM  3axXHUIIEHHOCTI Ta  KOMIUIEKCHHM  3B’si3kaM. Eranu
CHMETPyBaHHs. 3aCTOCyBaHHsA eKpaHiB. IIpuHIMNM ekpaHyBaHHA. [lopiBHSHHS
eKpaHiB Pi3HUX KOHCTPyKLil. ExpaHyounit eQekt 3 BpaxyBaHHAM [ii TpeTix Kil.
Ilpunuun fii GaratomrapoBux ekpaHiB. Bumum Ta knmacudikamis 30BHIIIHBOTO
BILIMBY. 3axonu 3axucTy JI3 Bix 30BHINIHBOrO BIUMBY. Buam Ta knacmdikamis
30BHIIIHBOTO BIUIMBY. BB arMocdepHOi eneKTpukH. Brums  iHiii
enekrpornepenavi. HopMu HeGesnevyHOro Ta 3aBakaroyoro BIUIMBY. Po3paxyHOK
HeOE3IEYHOro eJIeKTPUYHOrO Ta MarHiTHOTO BILIMBY. BIumuB pamiocrantiit Ha JI3.
3axonu 3axucty JIC3 Bin 30BHiHBOrO BILIMBY. CXEMH 3aXHUCTY, PO3PAIHHKH Ta
3an00DKHUKH. Kackaauuii 3aXuCT Ta GIICKaBKOBi qBOAK. BramTyBaHHS 3a3eMIICHb.
Bunu xoposii. 3axomu 3axucty Bim koposii. Enextpuummii npenax. Kartomui
cranuii. [lporexTopHi ycraHoBKH. IIpHCTPOT MaCHBHOTO 3aXHUCTY.

CrpykrypoBani kaGesbHi cucremu. CTpyKkTypoBaHi KaGenbHi crucTeMu
(CKC). Ilpusnumu noGymoBu. EneMeHTH CTpyKTypOBaHHX KaGelbHHX CHCTEM.
Marictpaneri migcucremu. Iopusontanshi migcucremu. KpocoBe o6mammaHus.
Konekropu. Kareropii CKC. KoncTpykuii Ta mapamerpum kabemiB s
CTPYKTypoBaHUX KabenbHuX cucteM. Kareropii ka6enis CKC. Konctpyxkuii kabeinis
it CKC. ITapamerpu kaGenis mis CKC.

Texniuna excmulyaraumis JiniliHO-KaGeJbHUX CHOPYA Mepex 3B’S3KY.
Texniuna excrutyaTamis JiHili 3B’s3ky. KoHTpons crany miHili 3B’s3Ky Ta
nonepe/pKyBanbHi  3axomd. IloTounmit pemoHT JiHiM 3B’A3Ky. ABapiifHO
BiZHOBIIIOBaJIbHI pOGOTH Ha JiHisAX 3B’s13Ky. HanilimicTs miiit 3B’s3ky. Meroxu
MiIBUINEHHS HaAiMHOCTI Ta Ge3BiIMOBHOCTI JIiHii 3B’13Ky. 3acrocyBanHg OK B
TOJTieTHIIEHOBIH Tpy6mi. 3acTocyBanHs OK, BMOHTOBAHOTO B rPO303aXUCHHIT TPOC.

Tema 4. IndopmaTuka. 06YHCIIOBAIBHA TEXHIKA Ta MiKpoNpouecopu

Byssu esiekTponHuX 064nca0BaabHUX MamuH. I{udposi aBToMaTH Ta ix
aHami3 Ta cuHTe3. llpucTpoi mam’sTi, iX Kilacu(ikalis Ta Oprasizaiis.
Mikponpouecopu  (MII), npuHuEnu noGymoBA Ta  (yHKIiOHYBaHHS
MIKPOIPOLIECOPIB  Ta eNEeKTPOHHMX OOYMCIIOBAIBHMX MAIHH, apXiTeKTypa
YHiBepCallbHUX MiKpOMPOLECcopiB, OpraHisalis nam’sti Ta cocoGH aJpecyBaHHI
OIIepaHIiB y MiKpoIpolecopax.

Mikponpouecopni cucremn (MIIC). IMpunumwnu noGynoBH, croco6u
oprasizauii o6miny saruMu B MIIC, agpecuuii mpocTip Ta #oro posmozin y MIIC,
amapatHi Ta IporpaMHi 3aco0u iHTepgelicy KkopucTyBada THmoBoi MIIC,
opraHizauis mepepuBanb y MIIC. KoHTporepd B  TeJeKOMYHIKaIisX,
MiKPOKOHTpOJIEpH MPOBinHUX (ipM, 106y 10Ba IPUCTPOIB KepyBaHHS Ta KOMYTaLlil
B CHCTeMax TeJICKOMYHiKallill Ha arapaTHOMY Ta IporpaMHOMY piBHsX. [Iponecopu
UM(pPOBUX CHTHANiB y TeNeKOMYyHIKalisix, NpoLecopd IM(POBUX CHIHAIIB
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mpoBifHMX  ¢ipM, HOOYyZOBa MOMYTiB IIEPETBOPEHHS CHTHANIB  CHCTEM
TeJICKOMYHIKallii Ha amapaTHOMy | [NpPOrpaMHOMY piBHSX; [IiABHIIEHHS
npoxykruBHocTi MIIC, 6aratonpouecopHi cucTeMH.

IIporpamue 3aGesneyennss MIIC. Ilporpamysanns MII oipmu Intel,
nporpamyBanHs MII mixsuiienoi pospsaarocti mposiguux ¢ipm. Iporpamysasms
MiKpPOKOHTPOJIEPIB Ta IPOLECOPIB IU(BPOBHUX CHTHAIIB.

OcuoBu nporpamysanns. ITporpamyBaHHs anropuTMigHO MoBokO Object
Pascal, anropurmu Ta ix onuc y Burmszi 61ok-cxem. EjnemenTu MoB1 Object Pascal.
OcobmmBocTi mporpamyBaHHs B cepenosumii Delphi, omic ocHOBHEX CTaHIapPTHHUX
xomroHeHT B Delphi, pospo6ka npoekty B Delphi, cknananns nporpam 3 niniiHoro
CTPYKTYPOIO, IPOrpaMyBaHHS PO3Taly)XeHHX Ta IMKIIYHHMX IpoueciB. PoGorta 3
MAacHBaMH IaHUX, 00pO6Ka CUMBOJILHUX Ta PSIAKOBHX JAHHX, MiAIPOrpaMu dyHKL]
i mpomemypu, opraHisamis Ta BHKOPHCTaHHS 6i6IioTek B Delphi, po6Gota i3
3amucaMu Ta (aiinamu, rpadika B Delphi.

YucioBi MeToaH po3B’SI3yBaHHS iHKEHEPHHX Ta eKOHOMIYHHX 3a1ad.
OGuncrnenns inrterpaniB. Po3p’s3yBaHHS HeNiHIifHMX piBHSHS. Arnpokcumartist
(yHKIiH, 3a7a4i JIiHIfIHOrO MporpaMyBaHHS Ta ONTHMI3alii. MaTeMaTHIHII TaKeT
MathCad Ta ocHOBH po6GoTH B HBOMY, OGUHMCIEHHS (GYHKLiH Ta PO3B’A3yBaHHs
THIIOBUX 1HXXEHepHHX 3a1a4 y MathCad.

Tema S. Cucremu KomyTanii Ta posnoainy indopmanii

Mepe:xi enexTpo3s’sisky. Mepexi enekTpo3s’s3Ky. CrpykTypa Mepex,
CKIafoBi 4acTHHM i iX Tpu3HadeHHs. Bumyu indopmartii, mo mepemaroTbes mo
MepesxaM 3B’513Ky. IlepBunHi Ta BropuHHi Mepexi. Buau Tenedonnnx mepex. Tumnu
KOMyTallifHuX cTaHmiil Ta Bys3nis. Tumm koMyTail. CrpyxrypHi cxemu ATC Ta
By3/1iB KoMyTauii. Turu 3’enHanb Ha Mepexi. Bumoru 1o TereoHHIX MEpex: 1o
SIKOCTI IIepelaBaHHs Ta SKOCTi 06CIyroByBaHHS BHKIIHKIB.

Kinnesi npucrpoi. Buau KiHneBux npuctpois(TepMiHaNiB) Ha BTOPHHHEX
mepexax. Kiacudikauis tenedomnux amaparis. Temedonnuii amapar Ta itoro
cKkIazoBi yacTuHU. OCHOBHI BIACTHBOCTI 3ByKiB MOBH Ta CIIyXOBOTO CIIpUMHATTS.
IIprctpiii Ta mpuHnun nii Mikpodona. OCHOBHI XapaKTepPHCTHKH MiKkpodoHa.
Ilpuctpiii Ta npunnun aii TexedoHy. OCHOBHI XapaKTepHCTHKH TeneQoHy.
IMpuanun xii Tenedonnoro anapaty. OriHka sKOCTI Iepe1aBaHHSI MOBH.

EnementHa 6asa B cucremax xomyrauii. Komyrauiiimi npmmamu, o
3aCTOCOBYIOTECA B CHCTeMax KomyTauii. [Ipuamun nii, cTpyKkTypHi Ta enexTpuuni
napamMeTpu IUX Mpuianis. EnextpomarmiTHi pene, repkoHoBi perne, bepinu,
TE3aKOHH, eICKTPOHHI Ta ONTOEEKTPOHH] eneMeHTH. baratokpaTHi KOopAHHATHI
3’ennyBadi (BK3), matpuuni pepumosi (M®3) Ta repkoHOBi 3’€/qHyBayi (MI73).

Ilpuauuny  noGynoBH Komyrauiimux moniB. OCHOBHI BHMOrHM [0
KOMYTalli{fHIX II0MiB By3/iB KoMyTauii. Komyramiiini 61oku Ta cTymeHi myKaHHs.
MatemaTidHa MOZeNIb KOMYyTalliffHEX OB By3miB KoMyTaii. CHCTeMa yMOBHHX
KoopnuHaT. OXHONAHKOBi cTymeHi mykaHHS. CHOCOOHM Ta PEXHMH IIyKAHHS.
IIoGynoBa onHonankoByX cTyneniB urykanss. IIpuknany peanizauii ofHONIAHKOBHX
CTYNeHIB IUyKaHHs. Bararonamkosi crymeni mykamms. ITo6ynoBa IBONAHKOBUX
6710KiB. ITopiBHSIHHSA OIHOTAHKOBHX Ta ABOJAHKOBHX OJIOKiB. COCOGH peanizarii
GaraToslaHKOBUX GIIOKIB Ha PI3HUX THIAX KOMYTaIiMHHX [PHIALiB. PozpaxyHok
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CTPYKTYPHHUX IIapaMeTpiB [BOJAHKOBHX OioKiB. BHyTpimmi 610KyBaHHA Ta
criocobu ix 3MeHmIeHHs. TPhOXIaHKOBI T4 YOTHPHOXJIAHKOBI KOMYTAIliiiHi GIOKH.
[ToOymoBa HaMnpocTimHMX 6GaraTONAHKOBHX KOMYTAalliHHMX CXeM Ha MpPHKIafax
KOOpAMHATHHUX KBasienekTponaux ATC.

OcHoBHi  moHATTS  Teopii posmominy  imdopmamii. Croocobu
00CIlyroByBaHHs BMKIMKIB 3 SBHHMH BTpaTaMd Ta 3 OYiKyBaHHAM. SIKicTbh
o6cimyroByBaHHs. [IOHATTS PO HaBaHTAXXEHHsI, IPO IPYIIH Kepesl HaBaHTaKEeHHS
Ta Iy4Kd 00CIyroByrouHXx JiHil (mpunazis). [TousTTs mpo gocrynHicTs. Crocobu
BKJIFOYEHHS JIiHi} - IOBHOZOCTYIIHI Ta HEIOBHOJOCTYIIHI BKJIFOUEHHS, HEGIOKYIOUi
Ta OJI0KyI04i cXeMH. 3aleXHICTh BUKOPHCTaHHS JiHiM (IpUIaiiB) Big CTpyKTypu
IyYKiB, JOCTYIIHOCTI, IKOCTi 00CIyroByBaHHs. [IOHATTS PO METOAU PO3PAXYHKY
npuianiB (JTiHi).

IIpuHuunu no0y10BH CHCTEM CHIHATI3aNil HA MepesKaX eJIeKTPO3B’ A3KYy.
Bumy Ta mpusHayeHHs CHTHANIB, IO INEPelaOThCs B IPOLECI BCTAHOBICHHS
3’ennanHs. Ckial JiHIMHUX, Kepyrounx Ta iHGopManiliaux curHanis. Croco6u
IepelaBaHHs CUTHANiB Ta iX KomyBaHHsA. CHCTeMH CHUIHaji3amii Ta obiacTs iX
3acTtocyBaHHs. IlepenaBanHs CHrHaNiB 110 PO3MOBHUM IIPOBOJAM, IO BHILIEHOMY
CUTHAJIBHOMY KaHaJIy CHTHaJIi3allii.

KoopaunaTni cucremn xomyranii. IlepeBary KOODAMHATHHX CHCTEM
KoMyTanii y nopiBHsAHHI 3 ATC 3 Gesmocepennim kepysanusam. Knacudikamis
aHAJIOTOBUX CHCTeM KomyTalil. CTpykTypHa moOynoBa KOOPAMHATHHX BY3IIiB
KoMyTaii. Bumy Ta npusHadeHHs koMyTaniitaux 6iokis (KB). KomyTauniiini 61oku
cryneHi abonenTcpkoro mykaHHsI(AILL), rpynosoro mykauns (1), perictposoro
mykanus (PI), perictpoBoro mykanHs aboneHtcskoro (PIIIA), pericrposoro
mykanHs BxigHoro (PIIB) ix xomyTaniiini xapakrepuctrku. [106yn0Ba cTyneHiB
IIyKaHHd. 3arajbHl NPHUHIUIKA KepyBaHHS B KoopauHaTHux cucremax ATC.
Perictpu Ta MapkepH i X B3aeMogist B Ipolieci BCTaHOBIIEHHS 3’ €JHAHHA. THITH Ta
¢ynkuii perictpis, dyHKIioHaNbHA cxeMa perictpy APB, anrroputm #oro po6oTu.
Oynkuii mapkepis 61okis AIIl AK-AB, T'II, PIII , AII-CJI, PIII, crpyxTypHi
CXEMH Ta aJITOPUTM iX poboTtH. Criocobu B3aeMOzil MiXK pericTpaMu Ta MapKepaMH.
CxeMHI eNeMEHTH KepyIOYMX IpPUCTPOIB: JIHIAHI Ta MaTpuyHi BH3HAYHHKH,
KozmonepeTBoproBayi. PosnogimoBadi deproBocTi 3aHaTE. Dikcyroui cxeMmw,
i AKJTIO9arodi, paxyBanbHi cxemu. CrporueHi cxemu mapkepis MAB, MCJI, MI'111,
BHXIJJTHOTO Ta BXiJJHOTO IIHYPOBOI'O KOMIUIEKTiB. TeXHiYHA XapaKTepHCTHKAa Ta
¢dynknionansHa cxema ATCK-VY. Ilpolec BCTaHOBIEGHHS 3’€QHAHHA 3 iHIIMMU
cucreMamd ATC. ATC koopauHaTHOI cHCTeMH «JI€HTaKOHTa»: OCHOBHI
KOMyTaliiHi Gioku. MiXMicbka KOOpAMHATHA aBTOMATH4YHA CTaHIis APM-20.
IIpuanun noOynoBH, anroput™ QyHKIIOHYBaHHS.

KsasiesiekTponni cucremn komytanii. Kinacudikanis ksasienekrpoHHNMX
ATC mno pisHuM o3HakaM. OyHKIiOHaTbHI cxXeMH KBasieneKTpoHHHX ATC
(ATCKE), anropuT™ BCTaHOBIEHHS 3’eiHaHb. (OCOOGIMBOCTI IIPOrpaMHOTO
KepyBaHHsI BCTAaHOBJIEHHAM 3’ eHaHb. JlomoMixHi Buau o6cmyrosysausus ATCKE.
Cryneni nrykanns Ta xoMmyTaniiiHi 6moku ATCKE. Buau cTyneHiB miykaHHS Ta
KOMyTaliiHuX 6710KiB. Cxemu rpymnoyrBopenHs komyTtaniiaux noiiB ATCKE s
pi3HOro npusHaueHHs. IIpu3HaueHHs KepyIOUUX IIPUCTPOIB Ta BUMOTH, IIO0 HUX.
Ilepudepiiini Ta NeHTpalIbHI KepyIodi MpUCTpoi, iX GyHKIioHansHi 6m0ku. Ckian
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Ta NPUHIMIY 00y noBu nepudepiiinnx kepyrounx mpuctpois (ITKIT). IMpukiagu
peamizanii IIKIT. Craxuiiiai Ta JiHidHI KOMIIIEKTH. IlpusHavueHHs Ta
(QYHKUIOHAIBHI CXeMH INPHUCTPOIB MPUHOMY HOMEpY Ta KiHIEBHX KOMILIEKTIB.
Crocobu migxmrouenns. Jliniini Ta cranmiiini kommiexktu. Cxemu AK, K, KCJI.
DyHKIIOHaNBHA cXeMa Ta By3/H KiHiesoi cranuii (KC), Bysnosoi cranmii (BC) ta
nenrpansHol  craHuii ATCKE ,KBAHT”. Amroputv (yHKI[iOHyBaHHS,
CXeMOTexHika mepudepiifHUX Kepylouux IPHUCTPOIB, CTAHLIMHHUX Ta JIHIMHHAX
KOMIUIEKTiB. TexHivHa XapaKkTepucTrKa, QyHKIIOHATbHA CXeMa KaB3ieleKTPOHHOI
aHanoro-uupposoi ATC tumy ,,JCTOK” Tlopsimok ii po60oTH IIpH BCTaHOBIEHi
3’ennHanHa. PyHkuionamsHa cxema ATC , KBAPII” Ilopsimox BXigHOrO Ta
BUXIZHOTO 3’ €IHAHHS, TUIIH JiHiHHAX KOMIUIEKTIiB Ta MI>KMIiChKUX KAaHATIB 3 Pi3HOIO
CHUCTEMOIO CHTHAaIi3aIlli].

Kinnesi aGonenTcbki npucTpoi. 3araibHi npuHIMNN CyYacHHX IU(POBHX
cucrem komytamii (LICK). Ilo6ynmoBa aGomeHTchKOi Mepexi. ITo6ymoBa
abonentcrkoro intepdeiicy B LICK. Oco6muBocTi INigKITIOYEHHS aHANOTOBUX i
nudposux AJI i ix ysromxenns 3 IICK. ITpo6iaeMu aGOHEHTCHKOTO iHTEepdeiicy
BORSCHT i meronu ix Bupimenss. Konuentparopu. ITpmsHauenns. Crioco6u
100y 10BH, B3a€MO/IisI a00HEHTCHKUMH KiHI[eBUMH IprcTposm i 3 LICK.

IleperBopenns anasjorosoi TejedonHoi mMepexi B uudposy. Teopema
KorensHukosa. [IpuHIMI IIepeTBOpPEHHs aHAIOrOBOrO CHTHATYy B IH(POBHIl.
IlepeTBOpeHHs IBiHKOBO-KOIOBAHOTO CHTHAILY B aHANOroBHit curHai. CTpyKTypHa
cxeMa cucTeM nepenaBaHHsi MOBHMX IKM-curHamiB 3 4acoBMM pO3NOIiIEHHIM
KaHaJlB MiXK JBOMa abOHeHTaMu. AHaJli3 po6oTH.

Komyrauiiini npucrpoi IICK. ITprHIMI 4acOBOTO PO3MOMiNEHHS 3B’ S3KY.
OcHOBHI XapakTepucTHKH LH(pPoBoro motoky. TexHiumi mapamerpu GpOBUX
cucreM nepenaBaHus (LICII), sxi suxopucroByrotscs B LICK. KomyTamis.
Komyrawii xamanis, mnosimomneHs, maxeriB. [IpuHIMIE KoMyTauii, IO
BrKopHcTOBYIOTECSE B LICK. IlpocTopoBa koMyramiss mmbpoBuX KaHamiB i ix
TeXHi4YHa peanisanis. Bioku npocroposoi komytaii (BITK) Ha MYJIBTUIIIEKCOpax i
JeMyJbTUIIIEKCOpax, siKi BHKopucToByloThcss B IL[CK. UYacoBa koMyTawis
IM(POBUX KaHANIB i iX TexXHiYHa peaii3alis Ha 3amam’STOBYIOYHX MPHCTPOSX.
ITapamerpu I3IT ta A3II Gnoka gacoBoi komyTawii. IlimBUIIEHHS €()eKTUBHOCTI
poboru BUK muisxom 36imbIneH s MBAAKOCTI IlepeaaBaHHs iHpopMaIii Ta MuIIxom
Iepexofy 3 MOCIiAOBHOI Mepeaayi CHMBOJIB y KOJOBI IPyIli KOXKHOro KaHaly Ha
napajelbHy.

Komyrauniiini nmons IICK. 3aramsHi npuHimmu mo6yZoBH MUGMPOBHUX
koMyTauiinux mnomi (LIKII). Peamisaumis 4oTmpboXmpoBimHoi KoMmyTamii 3
HEPO3MOJUICHOI Ta PO3MHOMINEHOI0 KOMYTAli€l0, TOGTO OIHOHAIpABIeHe Ta
asoHanpasieHe LIKII. MoxnuBi THMH 3’€iHaHh: OJHOKAHAIbHE, TOYECUHE
Garatokananbre. Ctpykrypu curxponuux L[KII. CTpykTypHuii exBiBaueHT, sSK
marematiiHa Mozenb LICK. IIKII kmacy “TIpoctip-Yac-ITpoctip” (IT-Y-IT).
IlpocropoBuii exBiBanent cxemu I[I-U-II 3 N=32, kaHaibHUMH I GpOBUMHU
TpaktaMu. LIKII xnacy “Yac-ITpocrip-Yac” (U-I1-4). Yacosuii exBiBanent Y-IT-U
Ha N xananis. Kineuesi IIKII. Posmoxinena kinbuesa crucreMa koMyTarii Ta ii
nepenasaHst. [Ipunuuny no6ynosu kinsuesoro LIKII 6e3 3aTpuMKw.

Kepyioui npuctpoi nudpoBux xomyrauiiinux cucrem. IIpusHadeHHs
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KEpyrouMX npuctpois. IIpuHIMNM KepyBaHHs, $Ki BUKOPHUCTOBYIOTECS B
KOMyTauifiHux cucremMax. Crocobu KepyBaHHS, Mo BUKOpHCTOBYIOThCS 1ICK.
LleHTpaltizoBanuli, NeleHTpali3oBaHHil Ta PO3MOAITEHHH CIOCOGH KepyBaHHS.
Ilepearu  EOM B sKkocti kepyrodoro NPUCTPOIO. EnekTpoHHO-Kepyroumii
Kommieke. Peamizanis nporpamuoro kepysamms B 1[CK. Ilpuknan BUKOHHS
komannu EOM. Crpykrypa nauux, GpopMartu moBifoMIeHb, eTeMeHTH JOCTYILy IO
KaHay OOMiHy, MpOTOKONH OGMiHy, rpadiune 300pakeHHS HUQPPOBUX CHCTEM
YIIPaBJIiHHA Ta IPOLECIB B HUX.

Curnamaizauist Ta cuaxponisaniss B I{CK. Bumu i cxmanm cursaniis
curnanizanii. [TozakaHansHa curHamizamis 10 BUiNeHNM KaHanaMm. CurHaizanis
II0 3araJlbHOMy KaHaily curHaiisanii. Cuctema cursamizamii 3KC Ne6 i 3KC Ne7.
Ckrnan curnamB o6MiHy, crocobu (opMyBaHHS Ta IepeaaBaHHs IIOBiIOMJIEHB,
NPOTOKOJIM B3aeMoxii. Jloriunmit omuc cucTeMm curHamsanii. MexaHi3zMu
inpopmarniiinoro o6miny o 3KC. Metonu NpUAMaHHA Ta 00poOKH aGOHEHTCHKOT
anpecHoi iHpopmarii B [ICK.

Cunxponizauis 8 I[CK. Taxrosa CHHXPOHi3allisl, IUKIOBA Ta 3BEPXIUKIOBA
CHHXPOHI3aIlisl.

Hudposi cucremn komyranii. Koporka xapakrepuctuka LICK MT-20/25,
EWSD, Alcatel-1000 E-10, C-32, Si-2000, mo BUKOPHCTOBYIOTBCS Ha Mepexax
3B°A3Ky VKpaiHu. 3arajbHa XapaKTepHCTHKA CTAHIIIL. Cknag ob6nagHaHHs.
IIpusHaveHns GyHKIIOHANBHUX BY3JiB i iX B3a€MOIis. IIpvHIMON opranizamii
AaHMX NpOrpamHoi cucremu komyTaii. Jlani npo LIKII. dani mpo crad BUKIHKIB.
MlaHi rIpo 3aMoBeHHs Ha 0GPOGKy. ATOPHTME KOMyY TAIli HHIX porpam. AJIropuTm
NPUAOMY CHTHAJIIB BUKIIHKIB 1 Bin6or0. ANropurm NPUItOMY afpecHol iHdopmarii.
AJITOPUTM HOIIYKy BIBHOTO 3’€IHYBAIBHOTO LUIIXY .

Texniuna excmiayaramis IICK. 3araneHi Mojo)xeHHSL. Knacudikaris ta
aAMIHICTpaTHBHe KepyBaHHSA. IlomepemKyBaibHi omepanii. KopekryBanbHi
oneparii. IIpodinakTuunuii MeTon 06CIyroByBaHHS. KonTponsHo-kopekTyrounit
Ta CTaTUCTUYHMM MeTOXM OOcmyroByBaHHs. LleHTp ekciutyaTamii i TexHiuHOrO
00CITyroByBaHHs.

Tema 6. Tenexomynikaniiini cucremu nepegaui

IIprHUMNHM NO6YX0BH KaHAJIOYTBOPIOIOYOY anapaTyps cHcTeM mepeaayvi
3 YUPK. Curramm enekTpo3B’s3Ky Ta iX OCHOBHi XapaKTepUCTUKHU. [IpuHIUIN
moOyI0OBH 0araTOKaHAJbHUX CHCTEM nepepaui 3 YPK. OpnocrymiHuactuii Ta
baraTocTymiHYacTHii IPUHUMN MOGYLOBHU KaHaJI0y TBOPIOI0YOi amapatypu 3 YPK.
Ilpuanuny  GpopMyBaHHS HEPEeATPYN KaHATIB TOHANBHO! YACTOTIL I TpuHIUnT
(OpMyBaHHS OCHOBHOI NEPBHHHOI TIPYIIH. Ilpunuunu GopMyBaHHS BTOPHMHHOT,
TPETUHHOI, YeTBepTUHHOI rpyn KTY.

Ilpuanuny 36iibmIenns Bixgajenus 3B’513Ky B cHCTeMax mepegadi 3
YPK. ®opmyBaHHs CriekTpy JiHifHOTO CUTHaJly B OaraTOKaHaJbHHX CHCTEMax
nepenadi 3 YPK. CrpykTypHi cxeMu IpymoBHX cucTem nepenadi. CTpykTypHi
CXEMH CHCTeM ABOOIYHOro 3B’s13Ky. CHcTeMH 3a6e3IedeHHsS KabelbHrX JiHIAHUX
TpakTiB. CTpykTypa i mapamerpn KaGenpHOro MiHIHHOTO TpakTy. [IpusHavenns,
KIacH(iKallis Ta OCHOBHI apaMeTpH KabelbHOro JMiHIHHOro TpakTy. Po3mimenns
MiICUITIOBaYiB B KabelbHOMY JiHifHOMY TpakTi. [liarpama piBHiB. 3aBany i mymu
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KabesbHOTO JIiHIHHOrO TpakTy. Po3paxyHOK HOBXHMHE IIiCHIOBAIBHOI IUISTHKH.,
TpansutHi 3’eqHaHHA KaHaniB mepenadi. IlpusHaueHHs Ta BHIH TPaH3UTHHUX
3’€lHAHb KaHAIB Ta IPYNOBHX TpakTiB. TpaH3WTHi 3’emHaHHA Kazamnis TU.
TpansuTHi 3’€HAHHS IPYIOBUX TPaKTiB.

EnexTpH4Hi XapaKTepHCTHKH KaHAJIB i rPpynoBHX TPAKTIiB Ka0el1bLHUX
cucrem nepenayvi 3 UPK. IIpencraBieHHs kaHaTy TOHAIBHOI 4acTOTH Yy BHIIISAAL
HOTUPHIIOMIOCHUKA 1 HOro XapaKTepHCTHKH. 3alHMIIKOBE 3aTyXaHHA. UacToTHa
XapaKTepuCTHKa. AMIUIITyHA Xapakrepuctuka. Koedimient memimiitHOrO
CIIOTBOpeHHsI. 3aBaju B cucreMax mnepenadi 3 UPK. Ouinka 3axunienocti KTY.
Knacuoixauis 3asan. ITpumycTama noTyxHicTs myMy B Kananax. Cooco6u OLIIHKH
mii  3aBan. IlcopomerpmuyHa mOTYXKHICTH — 3aBa. HopmyBanus  3aBap,.
3aBaJOCTIMKICTh KaOeNpHHX JTIHIMHHX TPakTiB. AHaIi3 3aBaJOCTIMKOCTI
JBOXIIPOBIJHOTO JBOCMYTOBOTO JHIHHOTO TpakTy. AHAm3 3aBaZOCTIHKOCTI
YOTUPBOXIIPOBIAHOTO, OJHOCMYIOBOrO, OAHOKAGEIHLHOrO JIHIMHOIO TPaxTy.
AHai3 3aBafoCTifKOCTI YOTHPLOX HPOBimHOrO, JMIBOCMYT'OBOT'0, OJTHOKa0eIbHOTrO
TiHIHHOTO  TpakTy. AHa3  3aBafOCTiHKOCTI YOTHPBOX  IPOBIIHOIO,
OZTHOIIOJIFOCHOI'O, IBOKAaOEeNIbHOro  JiHIHHOro TpakTy. AHaJi3 CTIAKOCTI
MiCUTIOBAYiB JiHifHOTO TpakTy. CTilKicTh MiACHIIOBaYiB JIBOCTOPOHHBOI [ii.
CrotBopenns AUX Biz 3B0OpOTHOrO 3B’ 3Ky,

3aBaau HeniuiiiHoro moxomkenns. Hemimiiiui CIIOTBOPEHHSI CUTHAJIiB B
cucTemax nepenadi 3 YPK. IIpoxomkeHHs rapMOHIYHOTO CHTHANY depes IpUCTpOl
3 MajIol0 HenliHilHicTIo. IIPOXOMKEHHS AEKITBKOX rapMOHIYHHX KONHBAHb yepes
IPUCTPOl 3 MaJlor HejiHilHicTIo. Po3GipnuBi mepeximui 3aBamm Ta IIyMH
HEJIIHIMHOTO MOXOMKeHHs. IIpUYMHY BHHWKHEHHS YiTKHX IEPEeXiTHUX 3aBaj.
IIymu HeNiHIHHOTO NMOXOIKEHHS Ta MOXIIMBOCTI iX 3MEHINCHHS. 3aBaHTAKEHHS
KaHalB Iepefadi Ta TIPYNOBUX TpakTiB. Po3paxyHOK mikoBoi IOTYXHOCTI
JiHifHOrO TixcHIoBaya. OCHOBHI €JTeKTPHYHI XapaKTEPUCTUKH ITiICUIIOBAYiB.
OriHka MakCHMalbHOrO HECIIOTBOPEHOTO PiBHS IIOTYKHOCTI HA BUXO IpymnOBOTO
I ICHJIIOBAYa.

Kopekniss Ta perymoBannsi 4acTroTHHX XapaKTePHCTHK TPAKTiB
nepenadyi. JIiHiliHi CIOTBOpEHHS B KaHalaX i TpaKTax CHCTEM nepenadi. [Topsmox
KOPUTYyBAaHHS JIHIHMX CNOTBOpPeHb. 3aBJaHHA KOPUIYBAHHS YACTOTHHX
XapaKTePUCTHK Ta MOPANOK HOro BUpilleHHs. [IpHIMHN BUHUKHEHHS aMILTITy JHO-
aCTOTHHX CIIOTBOPEHS i 3ac06m ix ycyHerHs. [IpucTpoi KoperyBaHHs aMILTiTy THO-
YaCTOTHUX XapakTepHCTUK. llocTilimi Ta 3MiHHI BHpiBHIOBadui mIA KOMIEHcaIii
PeTyJIApHUX CIOTBOPEHE. KoMIeHcalis TOXHO0K KOPeKTYBaHHs Ta HepeTy spHIX
CnoTBOpeHs. IToHsTTS Npo KocuHycHi BupiBHIOBaYi. [IpuHIIIH MOGY0BH CHCTEM
APY  xabenpHOro JiHIHHOTO TpaKTy cHCTeM nepemadi 3 YPK. 3apaua
aBTOMaTU4HOro perymoBanHs AUYX. Criocobu BupilleHHS 3a1a4i aBTOMAaTHYHOTO
perymosanHs AUX KJIT. OcHoBHi XxapakTrepucTuky cuctem APY.

IIpuHuunu nmoGyaoBH KaHAJIO0YTBOPIOIOUON anapatypu (KYA) IICII.
Oco6muBOCTi, MO3UTHBHI SKOCTI T4 HEMOJIKH LICII. Ilepemaua aHaIOroBOrO
curHaiy B LICII. Texniuna peanizanis IKM-konekis B amapatypi LICII. Texuiuna
peanizanis fenpTa-Kozekis B amaparypi LICIL. Ipuanunu noGynosu KVA IICII.
IToGynosa Gararocrynenesoi KYA ICIL.

Enextpuuni napamerpu kananis i Tpakris nepegavi IICII. OcHoBHi
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CJIEKTPHYHI IapaMeTpH aHAJOTOBUX KAHAJIB LICII. OcHoBHi enexTpuyHi
napameTpH HU(pOBKX KaHaWiB i TpakTis LICIL

Cuuxponizanis B undpoBux cucremax nepenadi. Ilpuxnunm no6ynosu
TaKTOBOI CHHXpOHi3amii, (a3oBi TpemTinms. [lpupnunu no6ynoBH cucTeMu
IuKI0Bo1 cunxpowisanii (I{C) 8 LICIIL. IMpunummnu o0y IOBH LUKy Iepenadi B
LCIL ITo6ymoBa uuxiy nepemaui 8 LIICIT. Po6ora obnamnanss IC. IMapamerpu
ity LCIT. Opranizanis Haamukity. Po3monin curaamnis YIIPaBIiHHS Ta B3a€EMOII.

KaGeabni miniiini tpakrn IICIL. 3aransua XapaKTepUCTUKa KabOellbHUX
LUIT. Pereneparop kaGensHOro LUIT. TIlepemkomu B kaGeabHUX IJIT.
3aBagocrilikicts kabensroro I[JIT. CucreMH 3aGe3medeHHs GyHKIiOHYBaHHS
kabenbHux LJIT. OcHOBHI napameTpu kabempHEX LJIT. ITo6ynoBa o6magHaHHS
CTaHUIMHMX Ta JiHifHIX pereneparopis. [loGynoBa obnanHaHHA Ciy)60BOrO
3B’s13Ky B KabenbHux LJIT. ITo6ynoBa o6aarHaHHs TeNeKOHTpomo ctany HPII ta
OPII B xa6enpuux LJIT.

Ilepenaua GaraTokanajbHOro curany 3 YPK ta HmsbkomBHaKicHHX
ungposux curnanie B CIL Ipunuumnm CHHXPOHHOTI'0 00’ €THAHHSI Ta PO3/iICHHS
nudposux curHanis B KVA I[CIL. IIpyHIMII aCHHXPOHHOrO 06’€qHAHHA Ta
po3aineHHs dpPoBHUX curHaiis B KYA LICII. ITo6ymoBa o6mamHanns 00’ eqHaHHS
Ta PO3IIIEHHS
nuQpoBux curHaiis B anaparypi L{CIL

O0’eaqnanHHs Ta posmoxin UH(POBHX CHTHATIB B KaHAJIOYTBOPIOIOYiil
anapatypi IICII. IToGymoBa o6namHaHHs NIEPETBOPEHHS OaraToKaHAJILHOTO
curHary 3 YPK B nudposumii curma. IToOynoBa ob6nagHanns mepenaui
HHU3bKOLIBUIKICHUX HH(POBUX CUTHAJIIB B amapatypi LICIT.

Tema 7. Texniuna enekTpoaunamika.

IoTeHmianbHi Ta BUXPOBI OIS MOHATTSA: AVBEpPreHIlis, POTOp, IPadieHT; Ix
isuanuii cerc. [lepme Ta npyre piBHAHHA MakcBeina, 1x ¢isuusmii cenc. Tpere Ta
4eTBepTe piBHAHHA MaxkcBena, ix hisuunmii cenc, 3akon OMa B nudepeHmianbHii
dopmi. Cucrema pisHsHe Makcsena, KIaCHQiKallisl eleKTPOMArHiTHHX SIBHIL.
I'pann4Hi yMOBH 1t HOPMATTBHEX CKITA{0BHX BekTopiB E, D. I'pannuni ymoBu mis
TaHIeHLaIbHUX CKIIa/I0BUX BeKTopis E, D. 7. EHepris enexTpomarsiTHOro momo,
BeKTOp IIofHTHHIY. XBHNIeBe PIBHSHHA I €IEKTPHYHOTO T4 MATHITHOIO IOJIiB,
CKAJLIPHUI Ta BEKTOPHHM ITOTEHIlaJIM. Enextpoctarmuni moms (morenuian,
€MHICTh, IIOJNE 3apSmKEHOT ctepu).. EmexrpocraTmumi mojs (moe mBOX
3apADKEHUX NPOTIB, EMHICTh CUMETPUYHOI T4 KOAKCiaJIbHOL ninii). Crauionapsi
TOJIAA, IHAYKTHBHICTh, MarHiTHE MOJIe HECKIHYEHHO JOBIOrO IpOTY, IHIYKTHBHICTh
ABOX IPOTIB Ta iHAYKTHBHICTH KOAKCialIbHOT Mapw.
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KPUTEPII OIITHIOBAHHS

3araibHa OLiHKa 32 (axoBHil icUT € cymoro HaGpaHuX abiTypieHTOM Gais
3a BiAMOBiAl Ha muTaHHA Nel, Ne2 Ta Ne3 i He MosKe HepEBHIIYBATH MaKCUMATBHO
nomnyctumy — 200 Gasis.

ITutanna | banu | Kputepili oniHIOBaHHS 3HAHB

Nol 70-60 AbiTypieHT Hazae 3MiCTOBHO MOBHY (BHYEpIIHY) BiAIOBiIb
_ Ha TIOCTaBJeHEe INHTaHHA. 3a HeOoOXigHOCTI HABOJIUTH
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Qopmynu, rpadiku, KpuTepii Ta 3aKOHHM 33 SKEMU
30iIACHIOETBCS BiAMOBigHMI NOCTaBieHil 3amadi Ipolec.
ImrocTpye  BiANOBiZB  CTPYKTYpHHMH  cXeMaMH  Ta
piBHsAHHAMH. OIMCye KOXHY XapaKTepHCTHKY, aJIrOPUTM
poGoTH (BHKOHAHHS) IIPOLECY, 3a3HAYEHOTO y MHTAHHi.
Hanae mnosicHeHHs Bu3HavyeHuM TepMinam. HaBonuts
IPUKIAAM CHCTeM 3B’A3Ky, J€ BHKOPHUCTOBYIOTHCS B
IIOCTaBJIEHIH 3a/1a4ui TeOpeMH, XapaKTePUCTHUKH, IIOHATTS Ta
cxeMu. AGITypieHT 31aTHUM apryMeHTOBaHO 3aXHUINATH CBOT
IOYMKH.

59-50

AGiTypieHT HaJae 3MICTOBHO IIOBHY BigmoBimp Ha
nocTaBieHe NUTaHHA. ONUCye KOXHY XapaKTEPHCTHKY,
aIroOpuT™M pPoOOTH (BUKOHAHHSA) IPOILECY, 3a3HAYEHOTO Y
nuTaHHi. Hajae TOsACHeHHS BuU3HAYeHHM TepMiHam.
HaBonuts IpUKIagu CHUCTEM 3B’ 53Ky, ne
BUKOPHUCTOBYIOTBCSI B IOCTaBJICHOMY IIHTaHHI TeopeMu,
XapaKTEePUCTUKH, IOHATTS T4 CXEMHU.

49-40

AOGiTypieHT Halae BiAmoBiAb Ha mocTaBieHe nuTaHHA. He
MOXe HaBeCTH (opmynu, rpadiku, Kputepil Ta 3akoHH 3a
SKUMH 3OiMCHIOETBCS BIiANOBIAHMII ITOCTaBIEHiH 3amayvi
npounec. He B 3M03i mpoimoctpyBaté  Bimmosims
CTPYKTYPHUMH cXeMaMd Ta/abo piBHIHHAMH. Omnucye
KOXHY XapakTepUCTHKY, QJITOPUTM pPOOOTH (BHKOHAHHS)
IIpoLecy, 3a3HAaYe€HOro Yy mnuTaHHi. Hamae mnoscHeHHs
BU3HAYCHUM TepMmiHam. HaBoauTe mnpukiIagum cucrem
3B’53Ky, Jl¢ BHKODHUCTOBYIOTHCS B IIOCTABIEHiH 3amadi
TEOPEMHU, XaPaKTEPUCTUKHU, IOHITTS Ta CXEMH.

39-0

AGiTypieHT He MOXXe HaJaTH BiANMOBiAbP Ha IOCTaBICHE
nuTaHHs. He Moxe nHaBectu popmyinu, rpadiku, kputepii Ta
3aKOHH 32 SKHMHM 301HCHIOETHCS BiNMOBigHWI mocTaBlIeHil
3amaui mpomec. He B 3Mo3i mpoimocTpyBar: Binmosins
CTPYKTyPHHMHU CXeMaMu Ta/abo piBHIHHAME. AGiTypieHT He
MOX€ OmMcaTH X04a O OJHY XapaKTepHCTHKY, allOPHTM
po6oTu (BUKOHAHHA) IPOLECY, 3a3HAYEHOr0 y NUTaHHi. He
MOX€ HaJaTH HOSICHEHHS Xo4a O OJHOMY 3 BH3HAUEHHX
TepMiHiB. HaBoOWTs DpHKIagu cHCTeM 3B’S3Ky, Ie
BUKOPHUCTOBYIOTBCSI B IIOCTaBIEHOMY IIMTaHHI TeopeMH,
XapaKTePUCTUKH, HOHSITTS Ta CXEMHU.
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Ne2

70-60

AbiTypieHT Hajae 3MiCTOBHO MOBHY (BuuepnHy) BigmoBigs
Ha TocTaBiieHe nuTaHHA. HaBomute ¢opmynm, rpadikwm,
KpUTepii Ta 3aKOHH 3a SIKAMM 3iHCHIOETBCS BiNIOBimHMIL
IOCTaBlIeHIH 3amaui mpomec. ImocTpye  Bimmosims
CIPYKTyPHHMH CXeMaMH Ta PiBHAHHAMH. OmHCye KOXHY
XapaKTepUCTUKY, AITOPUTM POGOTH (BHUKOHAHHS) MpoIlecy,
3a3HAa4YEHOro y mMTaHHI. Hajgae MOSCHEHHS BH3HAYEHUM
TepMiHaMm. HaBogwTh mpuKIagu CcUCTEM 3B’Si3Ky, e
BUKODHUCTOBYIOTBCSI B IIOCTaBIeHi#l 3amaui Mepexxesi
CIEMEHTH, KOMIIOHEHTH, JOTiYHi CXeMH Ta MEeTOIH
opraizauii mepemaui gammx. AGiTypieHT 3maTHHIL
apryMEHTOBAHO 3aXUIIATH CBOI JYMKH.

59-50

AOiTypieHT Hagae 3MICTOBHO TIIOBHY BiAmoBims Ha
mocrasiieHe NUTaHHSA. ONUCye KOXHY XapakTEePUCTHKY,
aNropuTM poOOTH (BHKOHAHHS) IPOLECY, 3a3HAUEHOTO Y
nuTaHHi. Hajmae mosACHEHHA BH3HAUYeHHM TepMiHaM.
HaBoguts IpUKJIaau CHCTEM 3B’ 53Ky, Ie
BUKOPHCTOBYIOTBCS B IIOCTaBIEHIM 3amaui Mepexesi
CJIEMEHTH, KOMIIOHEHTH, JIOTiYHI CXeMH Ta METOIHd
opraisamii mepegadi JaHUX.

49-40

AGiTypieHT Hazae BiAMOBigb HA MOCTaBIICHE IIUTaHHS, IPOTE
He HaBOAUTH HeoOXimHi dopmynu, rpadiku, xpurepii Ta
3aKOHH 3a SKMMU 30iHCHIOETHCS BiAMOBiMHHM ImOCTaBlIeHi
3aga4yi mpouec. He B 3Mo03i mpoimocTpyBatu Bimmosims
CTPYKTYPHUMH cXeMaMd Ta/abo piBHAHHAMH. Omucye
KOXHY XapakTepUCTHKY, aJITOPUTM pPOOOTH (BHKOHAaHHS:)
IIpolecy, 3a3Ha4YeHoOro y muTaHHi. Hamae nogcHeHHS
BU3HAYCHUM TepMmiHaM. HaBoauTs mnpukiagu cucrem
3B’S3KYy, J€ BHKODHCTOBYIOTHCS B IIOCTaBIeHiH 3amadi
MEpeXeBl elleMEeHTH, KOMIIOHEHTH, JIOTiYHi CXeMH Ta
METOJM Opradizamuii mepenaui JaHux.

39-0

AOGiTypieHT He MOXX€ HaJaTH BiANMOBiAb Ha IOCTABIICHE
nuTaHHg. He Moxe HaBectu popmynu, rpadiku, kpurepii Ta
3aKOHM 3a SKMMH 31iHCHIOETHCS BiAMOBimHHUI ITOCTaBlIeHi
3aga4i mpouec. He B 3Mo03i mpoimoctpyBaté Biamosims
CTPYKTYPHHMH CXeMaMu Ta/abo piBHIHHAMH. AGiTypieHT He
MOX€ ONMCaTH Xo04a O OXHY XapaKTepPHCTHUKY, alrOPHUTM
poboTH (BUKOHAHHA) POLECY, 3a3HAYEHOTO y IuTaHHi. He
MOX€ HaJaTH IMOSCHEHHS Xo4ya 0 OZHOMY 3 BH3HAUYEHHX
TepMiHiB. HaBoauTs mnpukiamm cucrem 3B 3Ky, 1€
BUKOPUCTOBYIOTBCSI B IIOCTaBIEHiH 3ajmadi Mepexeni
CJICMEHTH, KOMIIOHEHTH, JIOTi4YHI CXeMH Ta MEeTOIH
opradisamii mepegadi qaHux.
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60-50

3anava po3p’s3aHa BipHo. HaBeneHi MOsICHEHHS MO0 Xoxmy
(anroputmy) PO3paxyHKY. AOGitypieHT po3ymie
IpoOJIeMaTUKy NHUTaHHS, BUIBHO OPIi€HTYEThCS Yy BHMOTax
HOPMAaTHUBHHUX JOKYMEHTiB. AGITypi€eHT 1OKa3ye 3HAHHS OCHOB
IPOCKTYBaHHSI Ta pPO3PaXyHKy TeNEeKOMYyHIKaifHUX CHCTEM
Ta/abo 3aco6iB panioss’ssKy. AGiTypieHT HaBOAWTS MIPUKIIa]
Cy4acHHX CHCTeM 3B’53Ky, N€ BiTOOpaKaeTbCs aKTyalbHICTH
HEeOoOXiTHIX PO3paxyHKiB. AGitypienT 30aTHHUH
apryMeHTOBAaHO 3aXHIIATH CBOI JyMKH.

49-40

3agavya po3B’s3aHa BipHO, IPOTe He HABENEHO MOSCHEHHS
MO0 X0y (IropuTMy) po3paxyHKy. AGiTypieHT posymie
IpOOIeMaTHKy NHTaHHA, BUIBHO ODIiEHTYEThCS y BHMOTAX
HOPMAaTHBHHX IOKYMEHTIB. AGITypieHT MOKa3ye 3HAHHS OCHOB
IPOEKTYBAHHS Ta PO3PaxXyHKy TeJIeKOMYHIKAI[ifHUX cHCTEM
Ta/ab0 3aco6iB panioss’s3Ky. JlOMyCKaIOTHCS HE3HAYH] TOXHOKH
IPA XapaKTEPUCTHLI OCHOBHUX IPOLECIB Ta yMOB eKCILTyaTariii
CHUCTEM Ta KOMIUIEKCIiB IIepeadi JaHuX.

39-30

3amaya po3p’sA3aHa He BipHO, ane abiTypieHTOM HaBemeHO
IOSICHEHHA IOA0 Xoay (aldroputMmy) ii po3B’s3aHHSL.
AGiTypieHT po3ymie mpoGieMaTHKy HHTaHHS. AGiTypient
HaBOAUTh  NPHKIAN  CyYaCHHX CHCTEM 3B ’S3Ky, 1e
BiI0OpaXKa€ThCs aKTyaIbHICTh HEOOXITHIX PO3paxyHKiB, BIJILHO
OpIi€HTYETECS y BUMOraXx HODMATHBHUX HOKYMEHTIB.

29-0

3amava po3s’s3aHa He BipHO. AGiTypieHTOM He HaBemeHO
INOSCHCHHS INOAO XOAYy Ta alropuT™My Iii BHpilleHHS
(po3paxyHKy).  AGiTypieHT He po3ymie npobiaeMaTuky
nutarHs. He Bosozie HOpMaTHBHOIO 643010, HE OPiEHTYETHCS
y BHMOrax CTaHIAapTiB Ta iHIIMX HOPMATHBHHX JOKyMEHTaXx.
AGITypi€HT He BOJIOi€ 3HAHHAMH IIOI0 OCHOB IIPOCKTYBaHHA Ta
PO3paxyHKy TEINEKOMYyHiKalliiHUX cHUcTeM Ta/ab6o 3acobiB
panioss’sa3ky. Moxe HaBECTH INPHKIALH CHCTEM 3B’SI3Ky, e
BiTOOpa)Xa€TbCsl  aKTyalbHICTh  HEOOXimTHOCTI BHpIIIEHHS
IIOCTaBJICHOI 3aaui.
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