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BCTYII
AHoTAaLiA

BuBueHHS OCHOB TeOpii CHUTHAJIIB € HEOOX1THOI YMOBOIO (popMyBaHHS Mpode-
CIfHOT KOMIIETEHTHOCTI, CIpHsie e(hEeKTUBHIIIOMY PO3BUTKY OCOOHCTOrO 1HTENIEKTya-
JBHOTO MOTEHILIIATy, a TAKOX € BAXKJIMBOIO MEPEyMOBOIO aKkaJeMiuHOl Ta mpodeciii-
HOT MOOUIBHOCTI CTY/ICHTIB.

[IporpaMa AUCUMILUIIHU Ma€ HA MET1 Yepe3 BUBUCHHSI OCHOB TEOpIii CUTHAJIIB Ta
iX mepezadi Mo pi3HUX KaHajaX 3B’SI3Ky MIATOTYBAaTH CTYJEHTIB J0 OBOJIOJIHHS Me-
TOAAMHU ONTUMAIBHOTO MPOEKTYBaHHS PI3HUX €JIEKTPOHHUX MPUCTPOIB 1 KaHAIIB Te-
penaui panux. [lepenbayeHo mepBUHHE O3HAMOMIICHHS CTYJICHTIB 3 Cy4aCHUMH 1H-
dbopMaIiiHIMHU TeXHOJIOT1IMH, TakuMU K ADS-B 11 cioctepexeHHs 3a pyxoM I1o-
BITPSHUX Cy/ieH, AIS — 151 CIOCTEPEKEHHS 32 PyXOM MOPCHKHX 1 pIUKOBUX CYJEH,
TEXHOJIOT1SIMU Tiepenayl iH(opmalii yepe3 CylmyTHUKH.

Kypc ocHOB Teopii CUTHAIIB HOCUTh MUKAMCHMILUIIHAPHUN XapakTep, MpOBO-
JIUTHCSI 3 BUKOPUCTAHHSAM TEXHIUYHUX 3aCO01B HaBYaHHS, Cy4aCHHUX TEXHOJIOT1H OBO-
JIOIHHS MPAKTHYHHUMHU HaBUYKaAMHU M € 000B’SI3KOBOIO JAMCITUILIIHO (paxoBoi miaro-
TOBKHU CTYJICHTIB.

KurouoBi cioBa: iHbopmarlisi; cUrHaim; KOJYBaHHS 1 JIEKOJyBaHHS CHUTHAJIIB,
teopema lllenHoHa; kopensiiiiHa (yHKINS; TepeTBOpeHHst Dyp’e; CIEKTp CUTHAIY,
Teopema KoTenbHUKOBA; BUTIAJIKOBI MPOIIECH.

Abstract

Studying the fundamentals of signal theory is a prerequisite for the formation of
professional competence, contributes to the more effective development of personal
intellectual potential, and is an important prerequisite for academic and professional
mobility of students.

The discipline program aims, through studying the fundamentals of signal the-
ory and their transmission through various communication channels, to prepare stu-
dents to master the methods of optimal design of various electronic devices and data
transmission channels. Students are provided with an initial familiarization with
modern information technologies, such as ADS-B for monitoring the movement of
aircrafts, AlS - for monitoring the movement of sea and river vessels, and technolo-
gies for transmitting information via satellites.

The course of the fundamentals of signal theory is interdisciplinary in nature, is
carried out using technical training tools, modern technologies for mastering practical
skills and is an obligatory discipline for the professional training of students.

Key words: information; signal; coding and decoding of signals; Shannon's
theorem, correlation function; Fourier transform; signal spectrum, Kotelnikov's theo-
rem; random processes.
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1. Onuc HABYAJBLHOI JUCIHUILIIHHA

HalimenyBaHHS 1oKas-
HUKIB

["asty3b 3HaHb, CHEIIATBHICTh
(ocBiTHS IpOTrpama), OCBITHIN
piBEeHb

XapakTepuCTUKa HABYAJIbHOL
TUCIUATUIIHA

neHHa gopma
HaBYAHHSI

3ao4yHa opma
HaBYaHHS

KinbkicTh kpeauTiB — 3

["anmy3b 3HaHB

17 EnextpoHika,
aBTOMATHU3AIlis Ta €JIEKTPOHHI

O0o0B’s3K0Ba

O0o0B’s13K0Ba

Mouymnis — 1 L Pik miarotoBku:
3MICTOBUX MOAYJIB — 2 KOMyHIKattl 2-i 2-1
EnexTpoHHMI ajipec _ . Cemectp
PITH/I Ha caiiti Vi- Coemlanemicts 4-ii 4-if
BepCHTETY 172 EHeKTpOHHl KOMyHiKarlii e

Ta palioTeXHiKa
[HnuBiTyanbHE HAYKO- 15 roga. 4 ron.
BO-JI0CITI/THE 3aBJaHHS: OcBitHs nporpama [IpakTHuHi, ceMiHAPCHKI
- Tenexomynikarii _ _
3arajibHa KUIbKICTb I'O- JlaGopartopHi
nuH 90 30 rox. 6 ro.

TrxHeBUX roauH
JUTSL IeHHO1 (hopMH Ha-
BUYAHHS:
ayIUTOPHUX — 3;
camMoCTIHHOT poOOTH
CTylleHTa — 3;
JUIs 3a09HO1 (hOpMHU Ha-
BUYAHHS:
aynutopaux — 1.0;
CaMOCTINHOT poboTH
cryaenta — 8.0;

OcBIiTHI! pIBEHb:
nepumuii (0axkajaaBpcbKHUii)

CamocrTiitna pobora

45 rop.

80 rozx.

InuBinyanbHI 3aBIaHHS:
HE TnepeadayeHo

Bun konTpouto:

4-%1 ceM.
— 3aIIK

4-%1 ceM.
— 3aI1K

dopma KOHTPOJIHO:
KOMO1HOBaHa
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2. MeTa BUBYEHHS HABYAJIbHOI JUCIHHUILIIHA

MeToro BHBYEHHSI HABUAIBHOI AMCUUILUIIHU «OCHOBHU TEOPII CUIHAJIIBY» €
OBOJIOJIIHHSI CTYACHTaMHU OCHOBHHMMH TOHATTSAMHU TEOpii CUTHAIIB Ta iX MPaKTHYHE
3aCTOCYBAaHHS IPU BUBYECHHI IHIIMX JAUCUUIUIIH, (JOPMYBaHHS Yy CTYACHTIB BiIMOBII-
HO JI0 OCBITHBO-TIPO(ECIHHOT MpOoTrpaMu TAKMX KOMIETEHTHOCTEH:

3K7 — 31aTHICTD 10 aOCTPAKTHOTO MHUCIICHHS, aHaJI3y Ta CUHTE3Y,
3K8 — BMiHHS BUSBIISATH, CTABUTH Ta BUPILIYBATH MIPOOJIEMH;

CK1 — 3gaTHiCTh pO3yMITH CYTHICTH 1 3HaU€HHs 1H(OpMAaIlii B pO3BUTKY
Cy4acHOT0 1H(pOpMaIIfHOTO CYCIJIbCTRA,;

CK3 — 31maTHICTh BUKOPHUCTOBYBATH 0a30BI METOIH, CIIOCOOM Ta 3aco0u
OTpUMaHHs, NepeaBaHHs1, 00poOKH Ta 30epiraHHs iHpopMarlii;

CK8 — roTOBHICTh CHPHATH BIPOBADKECHHIO IEPCIECKTHBHUX TEXHOJIO-
Tl 1 CTaHIapTIB.

3. IlepenymMoBM 1Jifi BUBYEHHS TUCHMILIIHHA

[lepemymoBamu 175l BUBYEHHS AUCIHHILTIHU €: TUCHUIUTIHU: «Buia matemaru-
Ka», «Teopia enekTpuuHuX Kin», «IIporpamyBaHHs €IEKTPOHHUX Ta TEIEKOMYHIKa-
MIAHUX CUCTEM).

4. OuikyBaHi pe3yJ1bTATH HABYAHHS

BuBueHHsT HaBYaJIBHOI JUCIUIUTIHU miependadae (GOpMyBaHHS Ta PO3BUTOK Yy
CTYZCHTIB TAKUX PE3yJIbTAaTiB HABUAHHS:

I[TPH1 - anamizyBaTu, apryMeHTyBaTH, IpUAMATH PIIICHHS MpHU
PO3B’sI3aHHI CIElIali30BaHUX 3a/7a4 Ta MPAKTUYHUX MPOOJIEeM TeJIeKOMY-
HIKAIli{ Ta paalOTEXHIKY;

[IPH6 — apmantyBaTHCh B yMOBax 3MiHH TEXHOJOTIH 1H(poOpMarLiiHO-
KOMYHIKAIlIHHUX MEpexk, TeIIEKOMYHIKAIIHHUX Ta PaJlOTEeXHIYHHUX CHUC-
TEM,

[TPH13 — 3acTocoByBaTH (pyHAaMEHTaIbHI Ta MPUKIIAJAHI HAYKH I aHa-
13y Ta PO3pOOKH MPOLECIB, 110 BiAOYBAIOTHCS B TEIEKOMYHIKAIIHHUX Ta
paiOTEXHIYHUX;

I[TPH21 - 3abe3meuyBaTd HaJiiiHy Ta fKICHY poOoTy iHdOopMaliitHo-
KOMYHIKallIHHUX MEpeX, TeICKOMYHIKAIIHHUX Ta PaJlOTEXHIYHUX CHC-
TEM.



5. Ilporpama HaBYAJBHOI JUCHMILTIHU

Moayas 1.

3micToBuii Mmoayab 1. EneMentu 3arampHOi Teopii curHaiiB. MareMaTtnyHe
npejiCTaBlICHHs CUrHaIiB. Po3paxyHku xapaktepuctuk curHaiis y Matlab.

Tema 1. EnemeHTH 3arajibHOi T€Opii CUTHATIB.

Jlekuis 1. Beryn. Tlouarts iHdopmailii, HOBIAOMIIEHHS, CUTHATY. 3BEPHEHHS

iH(popmarii B cucteMax. [Ipuctpoi Ta MeToan 0OpoOKH CUTHAMTIB.

Jlimepamypa: [1] po3ain 1.

Jlekuisi 2. BBeneHHs: B komIiuiekcHi yucia. ®daza 1 amruniTyaa curany. Kia-
cu(ikailisi CUTHaJIIB Yy 4acOBIM 1 YaCTOTHIN oOnacTax. MaTeMaTuuHi MOJenl 1 Xapak-
TEPUCTUKU CUTHAIIB.

Jimepamypa: [1] po3nin 1, [2] c. 13-15.

Jlekmisn 3. BBenenns B MoBy mporpamyBanHs Matlab. OcHoBHI koHCTpYKITT
MOBH.

Jlimepamypa: [3] c¢. 11-182.

Jlekmis 4. ®ynxuia fft () B Matlab (muBunke nepersopenns ®yp’e) ais o0urc-
JeHHs cnekTpiB curHaii. [loOyaosa B Matlab aBTokopensuiiinoi QpyHKII1, aMILTITY-
JTHOTO 1 (pa30BOro crekTpa enemMeHTapHux curHamiB. [IlupuHa cnekTpa 3a 3agaHuUM
piBHeM. CHIBBIIHOLIEHHS MDK KOPEJSIINHOKW (YHKIIE€I0 Ta €HEPreTUYHHM CIEKT-

pPOM CHUTHAITY.
Jlimepamypa: [4] c. 27-43, [5] ¢. 155-171.

3micToBHIT MOYJIb 2.

Tema 2. Ornsa AOCHIKEHHS CUTHAJIB pealbHUX 1HGOPMAIIMHUX CHUCTEM 3
BUKOpHUCcTaHHSM npuitmMauiB RTL-SDR.

Jlekuis 5. BinctexxeHHs TpaekToOpil MOJBOTY MOBITPSHUX CYJIEH. 3arajbHa
iH(opMallis Tpo METOIM Mepe/iadi MOBIAOMIICHb MOBITPSHUMH CY/THAMMU.

Jlimepamypa: [8] c. 49-85.

Jleknisn 6. CtpykTypa mepenanux moBimoMieHs y TexHomorii ADS-B. Anro-
PUTM BHSIBICHHS OOPTOBHMX CUTHAJIB MOBITPSHUX CY/ICH.

Jlimepamypa: [8] c. 68-85.

Jlekuist 7. BiacrtexeHHs pyXy MOPCHKHX CyJE€H. 3arajbHi BiJIOMOCTI IpO
GMSK curnanm.

Jlimepamypa: [8] c. 89-111.

Jlekuist 8. 3aranpHa iHQOpMaIlis PO METOAM Mepeaadi MOBIIOMIEHb MOPCh-
KUMU CyJiaMu. AJITOPUTM BUSIBJICHHS CUTHaIIB AlS.

Jlimepamypa: [8] c. 112-160.
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6. TemMmaTHYHUH MJIAH HABYAJILHOI AUCIHMILIIHA

Kinbkicts roaus ()

Jenna ¢popma 3aouna ¢popma

Ha3Bu 3MicTOBUX MOJTYIIB 1 TEM

y TOMY 9HCIT

TOMY YHCIII
Y y YChOTO

yeporo nek. | mab. | cop. nex. |

ma6. |

Monayas 1

3micToBuii Moayb 1. EnemenTu 3aranbHoi Teopii curHainiB. MaTtemMaTuuHe NpeACTaBICHHS CUTHAIB.

Pospaxynku xapakrepuctuk curHaiiB B Matlab
Tema 1. EneMeHTH 3araiabHO1 TEOpii CUTHAIIIB 45 7 15 23 45 2 3 40
Paszom 3a smicmosum mooynem 1 45 7 15 23 45 2 3 40
3micToBuii MoayJb 2. Orisa peaabHUX 1HGOPMAIIHHUX CHCTEM

Tema 2. Ornsan 1OCHiKEHHS] CUTHAIIB pealib-

HUX 1HQOPMALIMHUX CUCTEM 3 BUKOPHUCTAHHSIM 45 8 15 22 45 2 3 40
npuiiMauiB RTL-SDR

Paszom 3a smicmosum mooynem 2 45 8 15 22 45 2 3 40
Pazom 3a Kypcom 90 15 30 45 90 4 6 80
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/. Temu 1200paATOPHUX 3aHATH

No Kinekicts rogua
5 /;1 Ha3zBa temu JlenHna 3aouHa
dbopma dbopma
3microBuit Moy b 1

OcHoBu mporpamyBanHs B Matlab. Cxiraganust pisHHX

1 HECKJIaJHUX OOYUCIIOBAILHUX 1 JIOTIYHUX Tporpam. [9] 2 1
— 3aJ1a4i.

2 Peaunizartist anropurmis Matlab. [9] — 3axaui. 2 1
Peanizamist Ta moOymoBa rpadika pisHOMAHITHUX IMITY-
JBCIB 3 BUKOpUCTaHHsAM Matlab Ta yHiBepcasibHOTO J10-

3 . 4 1
ciiaHUIBKOro JabopatopHoro creHay kadenpu [1IEET.
[5] c. 150-172.
OO6uwnciieHHs aMIUTITYAHOTO 1 (ha3oBoro crekTpy. Bu-

4 3HAYECHHS PIBHS OIYHHMX MEIOCTOK 1 MIUPUHU CHEKTpa. 4 1
[TopiBHSHHS pe3y/bTATIB MPH BUKOPUCTAHHI (DYHKITIH
MATLAB muis reneparii immyinecis. [5] ¢. 150-172.

3micToBHil MOAYJIb 2

[TobynoBa AUX i1 ®UX niniitHux naHmori. Po3kma-

5 naHHS QYHKIIT mepeaadi Ha cyMy IpOCTUX ApoOiB, 00- 4 1
YHUCIICHHS Ta TMOOYJ0Ba IMITYJIbCHOT XapaKTePUCTHKU
cuctemu. [5] c. 97-104.
Bukopucranns ¢ysaknii MATLAB s po3paxyHKy

6 JHHIAHUX J'IaHHIOF.iB. YacroTrHi BJ'IaCTI/IBOCTi. JHHIAHUX 4 1
YOTUPUIIOIIOCHUKIB 3 PE30HAHCOM CTPyMY 1 HANPYTH.
[10] c. 301-348.
[Ipuiiom B Matlab peanbHUX CHUTHAIIB TEXHOJOTIH

7 ADS-B i AIS 3a nmomomoror mnpuiimadiB RTL-SDR. 12 1
[ToOymoBa  pi3HUX  XapakTEPUCTHK  OTPUMAHHX
curHaiis. [8] c. 49-111.

Pazom 30 6

8. Camocriiina poboTa
Po3noain roauH caMocCTiHHOT poOOTH JIJIsl CTYACHTIB ICHHOT (POpMH HABUAHHS:
— MIATOTOBKA JI0 JSKIIMHUX 3aHATE — 0,7 200. / 1 nekuiro,
— TATOTOBKA 10 JJabopaTopHux pooiT — 0,8 200. /1 3anamms;
— MATOTOBKA 70 TecTyBaHHs — 4,5 200. / 1 mecm,

— MATOTOBKA JI0 3Ky — 6 200.
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9. 3aBaaHHs AJs caMOCTiliHOI po6oTH

No KinekicTs rogua
A/ Bua pobotu Jlenna 3aouHa
dbopma dhopma
3micToBuii MoayJIb 1
1 [TigroToBKa 10 JIEKIIHHNX 3aHATH 5 9
2 I[TigroToBka 10 J1abopaTOPHUX POOIT 12 18
3 [TigroToBKa 10 TeCTyBaHHS 3 6
Pa3om 3a 3micToBHUM MoayJiem 1 20 33
3MicTOBMH MOYJIb 2
5 [ligroroBka 10 NEKIHHUX 3aHITH 5 12
6 [TinroroBka o maboparopHuX pooiT 12 25
7 [TinroToBKa 10 TECTyBaHHS 3 5
[TigroToBka 10 3a1iKy 5 3)
Pa3om 3a 3MicTOBHUM MoayJieM 2 25 47
Pazom 45 80

10.InguBigyabHEe HAYKOBO J0CJiIHE 3aBAaHHA
He nepenbaueno.

11.3aco0u giarHoCcTHUKYN Pe3yJIbTATIB HABYAHHS Ta METO/IIiB
IX I€MOHCTPYBAHHS
— 3BIT 3 J1aOOpaTopHOi poOOTH;
— CTaHJapTU30BaHI TECTH;
— 3aJiKu;
— Tpe3eHTaIlli pe3yJIbTaTiB BUKOHAHUX 3aBJIaHb Ta JJOCIIIKEHb;
— CTYAEHTCHKI MPEe3eHTAallll Ta BUCTYIH Ha HAYKOBUX 3aX0/1aX.

12.®opMH NOTOYHOIO TA MiICYMKOBOI0 KOHTPOJIIO
PiBeHb 3aCBOEHHS MaTepiany JUCHMILUIIHU 3A1HCHIOETHCS IUISIXOM ITPOBEACHHS
MOTOYHOTO KOHTPOJIIO Yy BUIJISIAI MPUHOMY 3BITIB 3 JIaDOPATOPHUX POOIT, TECTOBUX
3aBJlaHb P13HOT CKJIQJHOCTI Ta MiJICYMKOBOTO KOHTPOJIIO y dhopmi 3amiky (3-H, 4-if ce-
MECTpPH).

[ToTouHMI KOHTPOJIH MPOBOAUTHCS 3a pe3yJbTaTaMd BUKOHAHHS 3aBJaHb J1a00-
patopHoi po6oTu. Bin nepeadavae oliHIOBaHHS TEOPETUYHOI MIATOTOBKY 3/100yBaviB
BUIIOI OCBITH 13 3a3HAYEHOI TEMH IUIAXOM TECTyBaHHs (y TOMY YHUCI, CAMOCTIIHO
OTpaIlbOBAHOTO MaTepialy), HaOyTUX MPAKTUYHUX HABUYOK IIiJ[ YaC BUKOHAHHS 3a-
BJIaHb JJaOOpPATOPHUX POOIT.

ITimcymMKoBa OIiHKA 3 JUCHIUIUIIHU CKJIAJIA€ThCS 3 OIIIHOK, OTPUMAaHUX 3a MOTO-
YHUI MOIYJIBHUN KOHTPOJb Y (popmi TecTyBanHs — 10 20 OamiB, pe3yabTaTiB 3aXUCTY
nabopaTopHux pooiT — 10 40 Ganis, Ta 3amiky — 10 40 6aiB.
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3a Bci koHTpousbHI 3axoau (K3) mpotarom cemecTpy CTyIEeHT MOXE OTpUMAaTH
Bim 0 mo 100 Gamis. IIpaBo 3maBaTh 3aliK MA€THCS CTYACHTY, SIKIM Y ceMecTpi HaOu-
pae He menue 40 Gami. [lincymkoBa OIliHKa HABYAJILHOTO KYPCY € CYyMOIO MTPOMIXK-
HUX OIIIHOK 1 OITIHKY Ha 3aJIKY.
SIKO cTyneHT He HaOpaB MiHIMaJIbHY CyMy 0alliB, TO BiH HE JOMYCKAETHCS A0
K3 1 ilomy pexoMeH1yeThCs HaOpaTH 110 KUIBKICTh 32 PaXyHOK BUKOHAHHS JI0AaTKO-
BUX 3aBJaHb JJIsl CAMOCTIHHOTO BUKOHAHHSI.
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13.®opMu KOHTPOJIIO Pe3yJbTATIB HABYAJIbHOL
NiSVIBHOCTI CTY/IEHTIB Ta IX OLIHIOBAHHS

JlaGoparo-
pHi poloTH

Kpwurepii oninroBanHs

CryneHT camocTiiiHO BUKOHaB Bci etanmu Ha [IK abo crenai xadeapu
MOBHICTIO Y BCTAHOBJICHUI TEPMiH, OTPUMAHO BipHI BIAMOBiAI a00 1HIIE
HeoOX1/IHE MOAaHHs pe3yabTaTy poOOTH. Y 3BITI B TEOPETUUHUX BUKJIA-
JKaX HEMAa€ MpoTajrH i NOMWIOK. B Tekcrti mporpamu B Matlab nemae
CUHTAKCUYHUX MOMWIOK a00 HeMae MOMMUJIOK MpPH MPOBEIEHHI eKcIie-
PUMEHTY Ha cTeHIl Kadenpu (MOXIMBI OJHA-ABI Pi3HI HETOYHOCTI,
OIHCKH, SIKI HE € HACHIJKOM He3HaHHS a00 HEpPO3yMiHHS HaBYAIbHOTO
Marepiany).

PoGoTa BHKOHaHA TOBHICTIO, aje OOIPYHTYBaHHsSI KPOKIB BHPIIICHHSI
HEJ0CTaTHI, a00 BUKOPUCTaH1 HAaWMEHIN ONTHUMAabHI MAXOAU A0 BUPI-
IICHHS TIOCTABJICHOTO 3aBAaHHs. [Ipy BUKOHAHHI BUSBUIJIOCS HEIOCTAT-
HE BOJIOAIHHS HaBu4Ykamu poootH 3 IIK abo maGopaTtopHum oOagHaH-
HSM B paMKaX ITOCTaBJICHOTO 3aBJaHHA. JlomyleHa oiHa MOMUIKa abo
JIBA-TPH HEJIOJIKU B KPECICHHSX, BUKIaAKaX a00 TEKCTI MPOrpamu.

Pob6oTa BukoHaHa B TOBHOMY 00cCs31, JOIMYIIEHO OLIbIIe OJHIE€T TOMUJI-
K1 200 IBOX-TPHOX HEAOJIKIB B BUKJIAAKaX, KpeCIeHHIX abo mporpami,
ajyie CTYJICHT BOJIO/i€ O0OB’I3KOBUMHU BMIHHSIMHU 33 TEMaMH, 1110 MEPEBi-
pSIOTHCS, Ta OCHOBHUMHU HaBWukamu po6otu Ha I[IK Ta Ha mabopatop-
HOMY YCTAaTKyBaHHI, HEOOXIJHUMH JJisi BUPIIICHHS MOCTaBJICHOIO 3a-
BIAHHSI.

Jlomy1iiieHi 1CTOTHI MOMMJIKH, SIKI MOKa3ald, IO CTYACHT HE BOJIOIIE
000B’SI3KOBUMHU 3HAHHSMHM 3 JJAHOT TEMHU B MOBHINA Mipil, BMIHHSIMU 1 Ha-
Buukamu poootu Ha [IK Ta Ha mabopaTopHOMy ycTaTKyBaHHI, a00 3Ha-
YHa YaCTHHA POOOTH BUKOHAHA HE CAMOCTIIHO.

PoboTa noka3ana moBHY BIACYTHICTh y CTYJEHTa HaBUYOK MPAKTUYHOI
podoru Ha IIK Ta Ha maGopaTopHOMY YyCTaTKyBaHHi, O0OOB’SI3KOBHX
3HaHb Ta BMiHb 32 TEMaMH, 10 MEPEBIPAIOTHCSL.

Maxkcumanvha oyinka cmyodenma 3a OaHULl KOMROHeHm npozpamu 42
oanu (7 pobim no 6 banis).

IloTouHuUii MOAYJILHUIA KOHTPOJIb Y (hOPMi TECTYBAHHS

IpaBuabiux | 154 | 99 | g9 | 70 | 60 | 50 | 40 | 30 | 20 | 10
BinoBiaen,%

| )

9 8 / 6 5 4 3 2 1 0

DopMa KOHTPOJIIO

MagkcuMaJbHA KIJIBKICTH 0aJ1iB
JlenHa Ta 3a04Ha ¢opma

Bukonanns 3aBaaHb 1a00paTOpHUX POOIT 7*6 6anip=42 6anu

[ToTouHM MOAYJIBHHUI KOHTPOJIb 2*9=18 6amiB

Bcroro 60
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14 Kpwurepii ouiHiOBaHHS 3HaHb 3 AUCHUILIIHM Y (popMi 3aiKy
(3-ii Ta 4-ii cemecTpn)

3aiku IpOBOAUTHCA B MUCHMOBIN (popMi Ta CKIIaAa€eTbes 3 TPHOX 3aBAAHb —
JBOX TEOPETUYHUX 3alUTaHb Ta TeCTy. MakcuMaiabHa OIIHKa CTYyJEHTa 3a JaHHi
KOMMOHEHT nporpamu 40 OaiB

Bukonanus nepwioco 3asdanus nompebye no8HOI AHANIMUYHOL I 3MICMOBHOT
8i0n06idi (oyintoemocs 6i0 0 0o 15 banis).

13-15 6axaiB OTpUMYIOTH CTYACHTH, SIKI TIOBHO Ta TPYHTOBHO PO3KPUIIU TEOpe-
TUYHE TUTAHHS, BUKOPHUCTABIIU MPHU [[bOMY HE JIHIIE 00O0B’S3KOBY, a i OaTKOBY
JiTepaTypy, B HOBHOMY 00CSI31 BOJIOJIIOTh HABUYAJIbHUM MaTepianioM, BLIBHO, CaMOC-
TIHO ¥ apryMEHTOBAHO MO0 BUKJIAAIOTh 1] YaC MUChMOBOI BiIOBI/II.

10-12 6ajiB OTpUMYIOTh CTYJCHTH, K1 JOCTATHHO ITOBHO BOJIOJiIOTH HaBYAJIb-
HUM MaTtepiajoMm, B IIIJIOMY PO3KPHIA TEOPETHUYHE MUTAHHS, OJHAK HE IMOBHO, 1 JOIY-
CTHJIU JIeSIKI HeCYTTEBI HETOYHOCTI Ta HE3HAYHI IMOMMIIKH, HE BHCTAYa€ JOCTATHHOT
rOuHU Ta apryMmenTaiii. [Ipy nboMy He OyJ10 BUKOPUCTAHO HA JOCTAaTHHOMY PiBHI
000B’I3KOBY JIITEPATYPY.

8-9 0ajiB OTPUMYIOTH CTYACHTH, K1 B I[IJIOMY BOJIOAIIOTh HaBYaJIbHUM MaTe-
plajgoM, NpaBUIbHO BU3HAYUIIM CYTHICTh MUTAHHS, ajl€ PO3KPWIMA HOr0 HE MOBHICTIO,
0e3 riamboKoro BceOIYHOrO aHajizy, OOIpyHTYBaHHS Ta apryMeHTallli, JOMYyCTHUBILIN
NeIK1 HeE3HAYH1 TOMUJIKH.

6-7 0aJiB OTPUMYIOTHh CTYACHTH, SKi B I[IJIOMY BOJIOAIIOTh HaBUYAJLHUM MaTe-
pilajgoMm, MPaBWJIbHO BU3HAYMIIA CYTHICTh MUTAHHS ajle 0€3 BUKOPUCTaHHS HEOOXI1THOT
JiTepaTypy, PO3KPHUBIIA HOTO YACTKOBO 1 JOMYCTHBINMA MPU IIbOMY OKpPEMi CYTTEBI
HETOYHOCTI 1 TOMMJIKY, KOTP1 YaCTKOBO BIUTMBAIOThH HA 3arajbHe PO3yMiHHS MUTAHHS.

3-5 6aniB OTPUMYIOTH CTYICHTH, SIKI HE B TOBHOMY 00C$31 BOJIOJIIIOTH MaTepi-
aJioM, 3arajoM MPaBUJILHO BU3HAYMIIM CYTHICTh NMHUTAHHS, OAHAK HEJOCTATHHO abO0
MOBEPXHEBO PO3KPUBIIM OUIBIIICT WOTO OKPEMHUX MOJIOKEHb 1 JOMYCTUBIIN MpPU
[bOMY OKpEMI IMOMUJIKH, SIK1 YaCTKOBO BIUIMHYJIM HA 3arajibHe PO3YMIHHS MPOOJIEMH.

0-2 6aam OTpUMYIOTH CTYAEHTH, SIKI YaCTKOBO BOJIOJIIIOTh HABYAJIbHUM MaTe-
piajgomM, pparMeHTapHO Ta MOBEPXHEBO PO3KPUIIU JIUIIIE OKPEMI MOJIOKEHHS MUTAHHS
1 JOMYyCTUIIU TIPU LIbOMY TEBHI CYTTEBI MOMUJIKH, KOTP1 3HAYHO BIUIMHYJIM Ha 3arajib-
HE PO3YMIHHS TTUTaHHS.

Ipyee numanns nompedbye Kopomxoi 8i0nogioi, kompa po3Kpusae CYmuicmo
MOo20 YU IHU020 NOHAMMS AO0 MeoPemuUyHO20 NON0HCeHHs (oyintoembces 8i0 () 0o 15
banis).

12-15 6aJsiB OTPUMYIOTH CTYJI€HTH, SIKI TOBHICTIO PO3KPUJIM CYTHICTh MOHSTT,
JaJId MOro 4iTKEe BU3HAUYEHHS a00 MpoaHati3yBaliv 1 3p0OUIIN BUCHOBOK 3 KOHKPETHO-
ro TEOPETUYHOTO MOJIOKEHHS.

7-11 6aJiB OTPUMYIOTh CTYJICHTH, SIKI MPABWIbHO, ajie¢ HE TOBHICTIO JaJIM BU-
3HAQ4YCHHS MOHSTTS, a00 MOBEPXHEBO MpOaHaIi3yBaM 1 3pOOUIIM BUCHOBOK 3 TeOpe-
TUYHOTO TOJIOKEHHS.

3-6 0ajiB OTPUMYIOTH CTYJEHTH, SIKI MPABUJIBHO, ajie JUIIE YaCTKOBO BH3HA-
YUJIM T€ YU 1HIIIE MOHATTS, a00 YaCTKOBO MpOaHai3yBaM 1 3p0OMIN BUCHOBOK 3 T€-
OpPETUYHOTO MOJIOKEHHSI.
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0-2 6aamM OTpUMYIOTH CTYJI€HTH, SIKI YACTKOBO 1 MOBEPXHEBO BU3HAUYMIIN T€ YU
1HIIIE TOHATTS a00 CPOPMYITIOBATIM BUCHOBOK 3 TEOPETHUYHOTO MOJIOKEHHS, JOMYCTH-
BIITK HETOYHOCTI Ta TOMUJIKH.
Tpeme 3as0anns cemecmposozo 3anixy (3,4 cemecmpu) npedcmasnsie coboio
mecm, wo micmums 15 3anumans i oyinroemscs 6i0 0 0o 15 6anis. Kooicna gipua a6i-
0Nno8i0b HA 3aNUMAHHS Mecmy OYiHeEmMbes 8 1 bai.

15.KpwuTepii ouiHoBaHHS pe3yJibTATIiB HABYAHHS

JleHHE BiIIIICHHS 3a04He BiIiJIEHHA
4-i1 cemecTp 4-i1 cemecTp
Bi poGoTn KIJ'IBK.ICTB Bua pobotu KIJ'IBK.ICTB
OariB OaJtiB

Jlaboparopna pobora .o JlabopaTopHa poboTta .o

3M 1 T1 Nel.2.3.4 4*6=24 Nel 2.3.4 4*6=24
JlaGopaTopna poboTa .o JlaGopatopHna pobota .o

3M 1 T2 NoS,6.7 3*6=18 NoS,6.7 3*6=18

IIMK Tecr 2*9=18 Tect 2*9=18
Tlincymxosuit 3aimik 40 3amk 40

KOHTPOJIb

Cyma 100 100
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16. IncTpymeHTH, 0012 JHAHHSA Ta NPOrpamMHe 3a0e3ne4eHHs], BUKOPUCTAHHSA
SIKUX Nepeadadyac HABYAJIbHA JUCHHUILTIHA

Ha nexuiiHux 3aHATTSAX JOLIIBHO BUKOPUCTOBYBATH TEXHIUHI 3aCO0H, a caMe:
KOMIIT FOTEp, MYJIbTUMEIIHHUI MPOEKTOp, IHTEPAKTUBHY JOILIKY. SIKIIO € MOXIIUBICTD
IHTepaKTUBHOI JIOIMIKKA a00 MPOEKTOpa, TO HAOYHI MOSICHEHHsS MOKHA OpTaHi3yBaTH
TaKMM YUHOM: TEOPETHYHI B1IOMOCTI OyayTh HAOYHO CYIPOBOJKYBATHCS JIEMOH-
CTpalll€l0 Ha IHTePAaKTUBHIN MO (32 HAsIBHOCTI), a00 MYJIbTUMEIIMHOMY TTPOEKTO-
pi. Lle 1ae MOXKIMUBICTH CTYJIEHTY HE TUIbKU MOYYTH, a ¥ TOOAYNTH, IO CIPUSE OLTbII
e(eKTUBHOMY 3aCBOEHHIO HOBOTO MaTepiaiy. Taki JeKuii € HaiIOCTYNHIIIO 1 Hail-
IKaBIIIOK (POPMOIO BUKJIAJJaHHS HOBOT'O MaTepially 3 HaBYAJIbHOI JuCHUILTIHU «Oc-
HOBH TEOPIi CUTHATIBY.

Ha npakTuyHUX 3aHATTSAX CTYICHTH BUKOPHCTOBYIOTh KOMII IOTEPH Ta OTpPHU-
MYyIOTb ~ HaBUYKH  €(QEKTUBHOTO  BHUKOPUCTAHHS  CyYyaCHHX  KOMII IOTEpHO-
1H(MOPMAIIIHHUX TEXHOJIOTIN y CBOIM ISIIBHOCTI, 1110 Ma€ 3a0e3neunuTu (OpMyBaHHS Yy
CTYJICHTIB OCHOB 1H(MOPMAIIIHOT KyJIbTYpH Ta 1HPOPMATHUBHO-KOMYHIKATUBHOI KOM-
NETEeHTHOCTI. TakoX KOMIT'I0OTEPH BUKOPUCTOBYIOTHCS AJIsi MPOBEACHHS MMOTOYHOTO
MOJAYJBLHOTO KOHTPOJIO Y JOPMI TECTYBaHHS.

B sKkocTi cepenoBuilla BUKOHAHHSI JIAOOPATOPHUX POOIT BUKOPUCTOBYETHCS
Matlab R2019a, a Takox yHiBepcaJlbHHI JOCIITHUIBKHIA JTAOOPATOPHUIA CTEHJ Ka-
¢denpu IIEET. Sk HaouHuil Marepian Ha JEKILISAX 1 MPAKTUYHUX 3aHATTAX BUKOPHC-
TOBYIOTBCSI KOHCIIEKT JIEKIIiH 3 AUCHUIIIIHA « OCHOBU TE€OPIi CUTHAIIIBY» Ta METOJUYHI
BKa31BKH JI0 BUKOHAHHS JJaOOPaTOPHUX POOIT.
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