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Meta IUCHUILTIHA

KomnereHnTHoCTI,
¢bopmyBaHHIO AKHX
CIPUSi€ TUCHUIIIIHA

Pe3yabTaTni HAaBYaAHHA

O0csAr TMCHNILTIHA

dopma niICyMKOBOro
KOHTPOJII0

Tepminu BUKIaIaHHSA
JTUCIHUILIIHA

3aCTOCYBaHHSI CIICIIAIbHUX METO/IB 1 TEXHOJOTIYHUX CXEM 3aCTOCYBAHHS TEXHIYHUX 3aC001B BUMIPIOBAHHS B JIaHUX 00JIACTSIX.
HaBuanHs crnpsMoBaHO Ha 3HAHHSA NPUHIUINB dii, TEXHIYHUX IapaMeTpiB Ta EKCIUTyaTalliiHUX XapaKTePUCTHK
TEXHIYHUX 3aC001B BUMIPIOBAHHS, CYYaCHUX METO/IIB IX BUKOPHCTAHHS € HEOOX1THOI YMOBOIO IiATOTOBKY (haxiBIliB, TiSIIHHICT
SIKUX TIOB’sI3aHa 3 TEJIEKOMYHIKAIIIEIO Ta PalIOTEXHIKOIO.
— € (haxoBe OCBOEHHS TEXHIYHHMX 3aC00IB BUMIPIOBAHHS, BUBYCHHS OCHOBHHUX JIii BUMIPIOBAaHHS B TEJICKOMYHIKAIIfAX i
PaIIOTEXHIIl 1 eKCIIEPTHUX JTOCIIIIPKEHb 3aC001B BUMIPIOBAJIBHOT TEXHIKH.

3K-6. 3maTHICTh MpaIfoBaTé B KOMaHII.

3K-8. BMiHHSI BUSIBIIATH, CTABUTH Ta BUPIITYBATH IPOOIEMH .

CK-6. 3naTHiCTh IPOBOJUTH IHCTPYMEHTAJIBHI BUMIPIOBAaHHS B iH(OpMaIliif-HO-TEIEKOMYHIKaLIHHIX Mepexax,
TEJIEKOMYHIKAI[IHHUX Ta PaIiOTEXHIYHUX CUCTEMAaX.

CK-9. 3naTHicTh 371iICHIOBATH IPUIMAHHS Ta OCBOEHHS HOBOTO O0JIaIHAHHS BiAMOBIIHO 10 YMHHUX HOPMATHBIB.

CK-10. 3gatHicTb 311HCHIOBATH MOHTAX, HAJIArO/KCHHSI, HAJIAIITYBaHHS, PETyJIIOBaHHS, IOCIIAHY [I€PEBIPKY Mpale31aTHOCTI,
BUIIPOOYBaHHS Ta 3/1a4y B €KCILIyaTAaIlil0 CIIOPY/I, 3aC00iB 1 yCTaTKyBaHHS TEIEKOMYHIKaIliil Ta paaiOTeXHIKH.

CK-11. 3nartHicTh cKIaiaTd HOPMATHUBHY JOKYMEHTAIi0 (1HCTPYKIIii) 3 eKCIUTyaTaI[iifHO-TeXHIYHOTO 00CITyTOBYyBaHHS
iH(pOpMaMiifHO-TEIEKOMYHIKALIHHIX MEPEX, TEICKOMYHIKAIIMHUX Ta PAJIOTEXHIYHUX CUCTEM, a TAKOXK 32 MPOTrpaMaMH
BHUIIPOOYBaHb.

[TPH 2. BmiHHs 3acTOCOBYBaTH 0a30B1 3HAHHS OCHOBHMX HOPMATHBHO-TIPABOBHX aKTiB Ta JOBIJIKOBUX MaTepialliB., YNHHUX
CTaHJApTIB 1 TEXHIYHMX YMOB, IHCTPYKIIii Ta iHITUX HOPMATUBHO-PO3MOPSAIINX JOKYMEHTIB y CUCTEMaX Ta MEpekKax
€JIEKTPOHHUX KOMYHIKaIIii.

IT1PH 10. 3gaTHicTh NIPOBOAUTH BUIPOOYBAaHHI CUCTEM, Ta MEPEXK €JIEKTPOHHUX KOMYHIKaIlli, CHCTEM TEJEeBI31MHOIO Ta
PaZlilOMOBIICHHS Y BIATIOBITHOCTI IO TEXHIYHUX PErJIaMEHTIB Ta 1HIIUX HOPMAaTUBHUX JIOKYMEHTIB.

[TPH-11. BMiHHI JiarHOCTYBaTu CTaH 00JagHaHHs (MO1YyJiB, OJIOKIB, BY3JIIB) CUCTEM, Ta MEPEXK €IEKTPOHHUX KOMYHIKAIIIH,
paliOTEXHIYHUX CUCTEM 1 CUCTEM TEJIEBI31MHOT0 Ta paJioOMOBIEHHS TOLIO.

[1PH 12. BMiHHS BUKOPHCTOBYBAaTH CHCTEMH MOJIEJIIOBAaHHS Ta aBTOMAaTHU3allli CXeMOTEXHIYHOTO MPOEKTYBAaHHS IS
PO3pOO0JIEHHS €JIEMEHTIB, BY3JliB, OJIOKIB CUCTEM €JIEKTPOHHUX KOMYHIKALIN Ta paJlOTEXHIYHUX CHCTEM.

I1PH 13. 3patHicTh 10 BUOOPY METOAIB Ta IHCTPYMEHTAJILHUX 3aC001B BUMIPIOBAHHS [TapaMeTPiB Ta poOOUMX XapaKTEPUCTUK
CHCTEM Ta MEpeX EIEKTPOHHUX KOMYHIKaLlI{, paJloTEXHIYHUX CUCTEM 1 CUCTEM TEJIEBI31MHOTO Ta paJioOMOBIIEHHS 1 iX
€JIEMEHTIB.

3araneHuii 06car nuctmrtiay: 4 kpeautie EKTC 120 rogun). [{ns nennoi popmu HaBuaHHS: JeKii — 16 roauH, mpakTU4Hi
3aHATTS —14 roauHu, TabopaTopHi 3aHATTS - 14 roamHaH, camocTiiiHa poboTta — 106 roauH.

anik

JlucuuIutiHa BUKJIAJAE€ThCS Y 3-My CeMecTpi



Tema 1.

Tema 2.

Tema 3.

Tema 4.

IIporpama qucuunJIiHU
OcHoBH Teopii BUMiprOBaHb. BUMiprOBaHHs HANPyru iHpopMaliHHUX CUTHAJIB.
VY nockoHaIIIOBaHHSI METO/IB 1 3aC001B BUMIPIOBAHHSI BUMArae TOUHOTO OMKCY BUMIPIOBAJIBLHUX MPOILEAYD, IKUM CIIUPAETHCS
Ha KOPEKTHE BU3HAUYEHHS METH 1 0COOIMBOCTEN BUMIpIOBaHb. L{e 3HaXonuTh CBO€E BUPAKEHHS B aIrOpUTMIi3allii BUMIPIOBAaHb,
KOJIM 3MICTOBHHH OIKMC IPOIIEAYP 1 pe3yabTaTiB 3aMIHIOETHCS (hOpPMaTi30BaHUM.
OCHOBHUM 3aBIaHHSIM BUMIPIOBaHb € BCTAHOBJICHHS YUCIOBOTO 3HAYEHHS MTapaMeTPiB, M0 XapaKTEPU3YIOTh BIACTHBOCTI
¢b13uyHOi Benuuunu (OB).
BuMiproBaHHsI NOCTIMHUX HAMIPYTH, CUJIKA CTPYMY 1 OTY>KHOCTI MOJISITA€ B 3HAXOJXKEHHI 1X 3HaY€Hb 1 MOJIpHOCTI. Bubip
Metoay 1 3BT miist BUMiprOBaHHS HANIPYTH, CUJIA CTPYMY 1 IOTY>KHOCTI 00YMOBIIIOETHCSI HEOOX1THOIO TOUHICTIO BUMIPIOBAaHb.
3aJie’)KHO Bl CIOCO0Y OTpUMAaHHS pe3yJIbTaTy METOIM BUMIPIOBaHb MOAUISAIOTHCS HA MPSIMI1, PU IKUX 3HAYECHHS HAPYTH
(cTpyMy, TTOTY>KHOCT1) BUMIPIOETHCS 0€3MOCEPETHBO, 1 HEMPSIMI, Pe3yJIbTaT AKUX 3HAXOAUTHCS 32 HACTIAKAMH MPSIMUX
BHUMIPIOBaHb BEJIMYMH, MMOB'SI3aHUX 3 BUMIPIOBAHOIO BETMYMHOIO Ti€r0 200 1HIIO (YHKIIOHATBHOIO 3aJI€KHICTIO.

Jloc/iIzKeHHsl eJIEKTPUYHHUX CUTHAJIB.

[Ipu nocnikeHH] €IEKTPUYHUX CUTHAJIIB YaCTO I[IKaBISATHCS SIK 1X YaCOBUMHU, TaK 1 CIIEKTPAIbHUMH XapaKTEPUCTUKAMU.
3aBIaHHSIM 4aCOBOTO aHAJI3y € AKICHE 1 KUTbKICHE JOCIIIIPKEHHS 3aJIEKHOCTI HAPYTH AOCIIKYBAaHOTO CUTHATY BiJl 4acy.
PesybTar nociimpkeHHs 3BHUaiiHO MPEACTaBIAEThCS Y BUMIIAA Tpadika 3anexHocti U=F(t). [IpencraBieHa 3amexHICTh
JI03BOJISIE 3aITUCATH aHATITHYHUANA BUpa3 sl (YHKIIIT, IO OMHUCY€E CUTHAJ, @ TAKOK BU3HAYUTH OCHOBHI ITapaMETPH CUTHAIY,
Taki sIK aMILTITy1a, YacTOTa, 3CyB (ha3, KoedilieHT MOMYJIAIIT 1 1H.

3aBAaHHAM CHEKTPAIBHOTO aHaJi3y, OUIBIIT YYTIMBOTO 1 IHPOPMATUBHOTO, € aHAII3 YACTOTHUX CKJIaJI0BUX CUTHAIIB. BiH
JI03BOJISIE BA3HAYUTHU CMYTY YacTOT, 3aiMaHy JOCTII)KYBaHUM CUTHAJIOM, & TAKOXK OIIIHUTH HEJIH1IHI CIOTBOPEHHS.
Oco0MBO BXKITMBUM € 3HAHHS CIIEKTPAJIILHOTO CKJIAy CUTHAJIB B JJAHUU Yac, KOJIM TOCTPO MOCTa€e mpodiiema
€JIEKTPOMArHITHOT CYMICHOCTI arapaTypy B TEXHIIIl 3B'SI3KY.

BumiproBaHHs 4aCTOTH Ta YaCOBHUX iHTepBaJIiB.

BumiproBaHHsI 4aCTOTH Ta YaCOBUX 1IHTEPBAJIIB, K1 € MapaMeTpaMu 3MIHHOI HAPYTH €IEKTPUYHOTO CUTHATY, Y TOMY YHCII 1
1H(hOpMaIIHHOTO, — OIVH 3 BUIB BUMIPIOBAHHS, 10 HAMOLIBII YacTO 3yCTpidatoThes. Lle mosiCHIOEThCS, y MepILy yepry,
JTy>’K€ BUCOKOIO TOYHICTIO YaCTOTOBUMIPIOBAJILHUX MPUJIAIIB, HETOCSKHOIO Jutst iHImmX 3BT.

KpiMm Toro, y mpucTposix 3B's13Ky iXHs 4aCTOTHA XapaKTEPUCTUKA — I1€ XapaKTEPUCTHKA, B SIKO1 3HAUHOIO MIPOIO 3aJIEKUTh
HECITIOTBOpPEHA Tepeaaya iHdopmarrii.

BumiproBanHs cneniajJbHUX NapaMeTpiB iHpopMaLiiiHMX CUTHAJIIB.



3 moaIbIIMM BAOCKOHAJIEHHSIM CUCTEM 3B’ 513Ky 3pOCTa€ HEOOX1AHICTh MOACHHUX BUMIPIOBaHb 0araThoX MapamMeTpiB i
XapaKTEPUCTHK KaHAIIB 3B'3KY, EICKTPUYHUX KU 1 CHTHAIIB, IPUIOMY 3POCTAE K KUIbKICTh BUMIPIOBaHb, TaK 1 BAMOTH JI0
iX TOYHOCTI, Jllara30Hy BUMIPIOBAHUX BEJIUYWH, Yy TAUBOCTI 1 mBUAKOAIT 3BT.

Jlns sikicHoi mepeaadi iHdopMaliii HeoOX1/IHe BUKOHAHHS JOCHUTH )KOPCTKUX BUMOT SIK JI0 OKPEMHUX BY3JIIB anapaTypH 3B'S3KY,
TakK 1 0 CUCTEM B IJIOMY. 3a0€3MEUUTH 111 BUMOTH MOKHA, KOHTPOJIIOIOUH MapaMeTpH 1 XapaKTePUCTHUKU 3ac001B 3B'SI3KY 1
€JIEKTPUYHUX CUTHAJIB, TaKl SK: aMIUIITYJHO-4aCTOTHA XapakTepucTuka (AUX), HeaiHIiHI CIOTBOPEHHS, TapaMeTpu
MOYJIALIT 1 TapaMeTpH JIHIMHUX KOMITOHEHTIB KiJI.

Chnucok PEKOMECHI0BAHUX J7?KECPE.JI

Konowmiens JI.B. «BumiproBanHs B crcTemMax 3Bsi3Ky», KHUTa |. 3aranpHi enekrpopaaioBuMiproBants — migpy4nuk. / [1I1. Bopo6ienko, M.T.Ko3auenko,
M.b. Hanicuuid, JI.O. Ko3zauenko, O.B. I'paboBcrkuii — Onmecca: OHA3 im. O.C.Ilomosa, 2014.

Kozauenko M.T. Mertoauuni Bka3iBku 3 monyisi | «CranmapTusalisi, METPOJIOTisl — SIK BaXKelsli MPOBEACHHS TEXHIYHOI MONITUKU » IS BUKOHAHHS
naboparopaux pooit Ne3 , BumiproBaHHS mapamMeTpiB Hapyru iHGOpMaIiHHUX CUTHAJIB Ta OLiHKA iX moxuOku”, Ne 4 | MeTposoriune 3a0e3rneueHHs
3BT BumiproBaHHs Hanpyry iHGOPMAaLIHUX CUTHAIIB” Ta IHAUBIAYalbHOrO 3aBAaHHANC2 3 qucHUILIIHU «MeTpoioris, cTanapTusailis, ceprudikaris
ta akpenutanis» / M.T. Kozauenko, T.C. Boascbka ;B.J1. boryn, B.JI. Cepebpin. — Onecca: OHA3 im. O.C.ITonoBa, 2009, 75 cTp.

boryn B./l. MeToanuHi BKa3iBKM JJis1 BUKOHAaHHS J1ab0opaTOpHUX poOiT 3 Moayns 1: «BumiproBaHHs mapameTpiB iHPOpMaLIfHIX CUTHAJIIB y CUCTEMax
3B’3KYy», JJI BUKOHaHHA JlaboparopHux pabor Nel «BumiproBaHHs mapaMmeTpiB iH(GOpMaliHHUX CHUTHAiB 3a JONOMOror0 ocuuiorpadga», Ne2
«KanibpyBaHHs eIeKTPOHHUX ocLMIOrpadiB», Ta iHAUBIAyaIbHOTrO 3aBAaHHSA Nel «MetponoriuyHe 3a0e3neueH st J0CI1PKEHHS elIeKTPUYHUX MPOLIECIB
1 BUMIpIOBaHH X MapaMeTpiB» 3 TUCHUILTIHUA «BuMiproBaHHs y cuctemax 3B’s13ky» / B.JI. boryn, M.T. Ko3zauenko, JI.O. Kozauenko; B./I. boryn,T.C.
Bonbceka, B.JI. Cepebpin — Onecca: OHA3 im. O.C.Ilomnosa, 2010, 103ctp.

Kozauenko M.T. MeTtoauuHe KepiBHUITBO sl BUKOHAHHS MPAKTUYHMUX 1 JAOOpAaTOPHUX 3aHATh. « BUMIproBaHHS 4acTOTH 1 YaCOBUX IHTEpPBAJIB
iHdopmariiiHux curaanisy. Merposoriune 3a0e3neueHHs 3aco6iB BumiproBanns / M.T. Kozauenko, F0.B. XKmypko, J1.O. Kozauenko, JI.T. 3ianriposa,
B.J. boryn, B.JI. Cepebpin — Onecca: OHA3 im. O.C.ITonosa, 2013,111ctp.

Kozauenko M.T. MetoauuHi BKa3iBKH A0 J1abopaTtopHOi poOiTuNe8 «OIiHKa HEBM3HAYEHOCTI Pe3yJIbTaTiB BUMIPIOBaHHSA (I3MYHMX BEIUYHH »,
Mopyns2: «MeTposoris, crannapTusaiis, ceprudikamis ta ynpasmiaHs skicTio» / M. T. Kozauenko, JI.T. 3ianripoa, B.I. Conoaxka, }0.B. Xmypxo —
Onecca: OHA3 im. O.C.ITomoga, 2011, 79 ctp.

3ianriposa JI.T. Metoauuni Bka3iBKH 0 BUKOHaHHS 1abopaTopHOi poOiTUNeO «EnneMeHTH MeTposioriyHoi aTecrallii 3aco0iB BUMIPIOBaIbHOI TEXHIKH
Ha BIANOBIJHICT HOPMAaTUBHO-TEXHIYHIM JIOKyMEHTalli» Ta 1HAWBIAyalbHOTO 3aBHaHHS Ne6 «Bu3HaueHHS HOPMOBAHHUX METPOJIOTIYHUX
XapaKTepUCTHK 3ac001B BUMIPIOBAJILHOT TEXHIKU MpH ixH1M cepTudikarii» / JI.T. 3ianriposa, H.B. Konnparsena, 2010, 35cTp.

JCTY 2681-94 Jlep:xaBHa cuctemMa 3a0e3nedeHHs €JHOCTI BUMipioBaHb. MeTposoris. TepMiHU Ta BU3HAUYEHHS.

JCTY 1.0:2003 HarmionanpHa ctanaaptusariss. OCHOBHI MTOJIOKEHHS.



4. JICTYVY 3230-95 YmpapniHHs SKiCTIO Ta 3a0e31Me4eHHs AKOCTi. TepMiHu Ta BU3SHAYCHHS.

JACTY 2462-94 Ceprudikamis. OcHOBHI TOHATTS. TepMiHU Ta BU3HAUCHHSI.

6. ACTY 3651.0-97 Metponoris. Onunuii ¢iznyaux BenuunH. OCHOBHI OMHUI (i3UYHUX BeIMYMH. MikKHapoaHa cucteMa ouHuIb. OCHOBHI MOHATTS,
Ha3BH, O3HAYCHHS.
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IndgopMmanis mpo KOHCYyJIbTAIIL

Ilononenminka 3 14.00 mo 15.30 rox., ayn. 301 — cr. Buki., k.1.H. Conojka Banentuna IBaniBHa

3arajibHa ¢cXeMa OIiHIOBAHHSA

Cyma Gais 3a Bci Bun IIkaaa Ouinka 32 HAIOHATBHOKO HIKAJIOI0 bajin HapaxoByIOThCSI TAKMM YHHOM:
HaBYaJIbHOI IISJbHOCTI EKTC s icmuTy LIS 3AUTKY
90-100 A Bigminzo
82-89 B 1106
obpe
74-81 C 3apaxoBaHO 8
64-73 D 5 Ouiniosanns 3nans 3000ysauie euuioi oceimu
60-63 E 3a/I0BIIBHO ': 30IliCHIOEMbCA
= sa 100-6anvno10 WiKanow 1 CTaHOBUTH: 32 IOTOYHY
He 3apaxoBaHo 3 5 YCHIITHICTD (Y4acTh Y TPAKTUYHUX 3aHATTSX,
35.59 EX He3a/10BiIbHO 3 MOMKIIMBICTIO MOKITMBICTIO 2°  BUKOHAHHS MPAKTUYHUX 3aBAaHb Ta KOHTPOJIbHUX
TIOBTOPHOT'O CKJIa/IaHHA TIOBTOPHOTO 8. pobit) — 1o 60 GaiB, 3a pe3yNIBTATH eK3aMEHY — JIO
) .
CKJIaJaHHA m 40 6aH1B.
He 3apaxoBano 3
HesanoBinbHO 3 000B’I3KOBUM 000B’ I3KOBAM
0'34 F IMOBTOPHUM BUBUYCHHAM IMOBTOPHUM
UCLUILIIHA BHUBYCHHSIM

JMCIUTIIIHA

IHoJsiTUKA ONIAHYBAHHSA AUCHMILIIHA



BiasinyBanus: 3100yBaui BUIOI OCBITH CaMOCTIHHO IUIAaHYIOTh Bi/IBITyBaHHS JICKIIHHUX 3aHATh, 10 MPOBOAATHCA B MEXaxX AUCUUILTIHU. [IpHCyTHICTD Ha
MPaKTUYHUX 3aHATTSIX Ta KOHTPOJIBHHX 3axojax (ek3aMeH/3aiik) € 000B’s3koBoro. [Ipu mpoBeAcHHI 3aHITh B OHJIAWH pPEXUMI, MIPUCYTHICTH 3700yBaya
BPAaXOBYETHCS Y Pa3i BIIKPUTOTO BiKHA.

JloTpuMaHHsl NPUHIUNIB aKaaeMiuHoi 1o0povecHocTi: [liqroToBka ycix 3aBaaHb, MUCBMOBUX POOIT 1 T. iH., IO BUKOHYIOTHCS B MEXKaxX JHUCIMILIIHH,
3IHCHIOETHCS 3700yBayeM BHUINOI OCBITH CaMOCTIIHO, Ha 3acajgax akaJeMidHoi 1oOpodecHocTi. Bukiagau Mae mpaBo Aisi mepeBipku poOiT 3aCTOCOBYBATH
nporpamy Unicheck.

YMoBH 3apaxyBaHHsl IPONYIIEHUX 3aHATH: 3100yBayaM OCBITH HEOOXiTHO IIJISIXOM BiJIBiTyBaHHS KOHCYJIbTAIIM BiIpPAIfOBATH MPOMYIICHI 3aHATTS Ta
3/1aTH BCl mepen0avyeHi 3aBIaHHs.



