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BCTYII
AHoOTALA

BuBdeHHS OCHOB Teopii CUTHAJIIB € HEOOXITHOI YMOBOIO (hopMyBaHHS mpode-
CIiHO1 KOMIIETEHTHOCTI, crpusi€ €()eKTUBHINIOMY PO3BUTKY OCOOMCTOTO 1HTEIEKTya-
JHHOTO TIOTEHIIIATy, a TAKOXK € BaXXJIMBOIO TIEPETyMOBOIO aKaJeMiuHOi Ta nmpodeciii-
HOT MOOLJTEHOCTI CTY/ICHTIB.

[IporpamMa AMCUMILIIHU Ma€ Ha METI Yyepe3 BUBUYCHHS OCHOB TEOpii CUTHAJIB Ta
iX mepeadi Mo pi3HUX KaHajax 3B’A3KYy MIATOTYBaTH CTYACHTIB 10 OBOJIOAIHHS Me-
TOJIaMH ONITUMAJILHOTO MPOEKTYBaHHSI PI3HUX €JIEKTPOHHUX MPHUCTPOIB 1 KaHATIB Ie-
penaui ganux. llepenbaueHo mepBUHHE O3HAWOMIICHHSI CTYACHTIB 3 Cy4acCHUMH iH-
(dopMaLiiHUMU TEXHOJIOT1SIMH, TakKUMHU K ADS-B 11 criocTepexeHHs 3a pyxoM o-
BITpSIHUX cyneH, AIS - nns cnocrepekeHHs 3a pyXOM MOPCBKUX 1 PIYKOBUX CYZEH,
TEXHOJIOT1SIMU Tiepeiayl iHdopmaIlii yepes3 CymyTHUKH.

Kypc ocHOB Teopii curHajliB HOCUTh MUKAWCHUUIUIIHAPHUN XapakTep, MPOBO-
TUTHCS 3 BUKOPUCTaHHSM TEXHIYHMX 3acO01B HaBYAHHS, CYYaCHUX TEXHOJIOTIH OBO-
JOIHHS MPAKTUYHUMHU HAaBUYKAMU U € 000B’S3KOBOIO TUCIUILTIHOK (axoBO1 MiAro-
TOBKH CTYZEHTIB.

KurouoBi cioBa: iH(popmaliisi; CUrHai; KOAYBaHHS 1 JIEKOJYBaHHSI CUTHAJIIB;
teopema llleHHOHa; KopensuiiHa (QyHKLIA; TepeTBOpeHHd Dyp’e; CHEKTp CUTHANTY;
Teopema KoTelbHHKOBA; BUIIAIKOBI MPOLECH.

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 JUCIHHUILIIHHA

HarimenyBaHHS 1okas-
HUKIB

["ay3b 3HaHb, CHCIIATBHICTh
(OCBiTHS mporpamMa), OCBITHIH
piBEHB

XapakTepuCcTUKa HaBYaIbHOI
JTUCIATLTIHA

3a049Ha opMma
HaBYAHHSI

JleHHa opma
HaBYaHHS

KinpkicTh kpeauTiB — 3

["amy3b 3HaHB

G «Inxenepisi, BUPOOHUIITBO

OoOoB’sa3k0Ba | O00B’s13K0BA

MonaymiB — 1 Ta Oy1IBHUILITBOY Pik marotoBku:
3MICTOBUX MOAYJIB — 2 2-i 2-i
Enexktponnuii anpec Criew: : Cemectp
MRS MeiaabHICTh
PITH/] Ha caiiti YHi- tar 4-i1 4-i1
G5 «EnekTpoHika, eIeKTpOH-
BEPCUTETY : i~ Jlexiit
H1 KOMYHIKaIlii, npuiaago0y-
InpuBinyansHE HAYKO- | IyBaHHS Ta paliOTEXHIKa» 15 ron. 2 Top.
BO-JIOCTITHC 3aBaHH. [TpakTu4Hi, cemMiHapChbKi
- OcsiTHSA Iporpama _ _
— TenexomyHikarii -
3aranbHa KUIbKICTb TO- JlabopaTopHi
v 90 30 rox. 6 rox.

TwxHeBUX roauH
JUTsl IeHHO1 (hopMU Ha-
BUYAHHS:
aynuTopHUX — 1;
CaMOCTINHOT pob0oTH
CTyJI€HTa — D;
JUTs1 3204HO1 (hOpPMH Ha-
BUYAHHS:
aynutopHux — 0.2;
CaMOCTINHOI poO0TH
crynenrta — 8.8.

OcBiTHIi1 piBEHb:
nepuuii (0akajaaBpcbKHUii)

Camocriiina poOoTa

45 rop. 82 ros.

[HauBiyanbH1 3aBAHHS:
HE nepeadayeHo

Bun xonTpoIto:

4-%1 ceM.
— 3aJTK

4-% ceM.
— 3aJ1K

dopMa KOHTPOJIIO:
KOMOi1HOBaHa
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2. MeTa BUBYCHHS HABYAJIBLHOI JUCHUILIIHMA

MeToro BHBUYEHHSI HABUAIBHOI AMCUUILUTIHU «OCHOBHU TEOPII CUTHAJIIBY» €
OBOJIOJIIHHSI CTYACHTaMHU OCHOBHUMH TMOHSATTSMHU TE€OPii CUTHAIIB Ta iX MPaKTHUHE
3aCTOCYBAaHHS IPU BUBYECHHI IHIINX JAUCHUIUTIH, (QOPMYBaHHS Y CTYACHTIB BiIMOBIJ-
HO JI0 OCBITHBO-TIPO(ECiifHOT MpOTrpaMu TAKMX KOMIETEHTHOCTEH:

3K7 —3gatHicTh 70 aOCTPAKTHOTO MHUCIICHHS, aHAJII3y Ta CUHTE3Y;
3K8 — BMiHHS BUSBISTH, CTABUTH Ta BUPILITYBATU MPOOJIEMU;

CK1 — 3gaTHIiCTh pO3YMITH CYTHICTD 1 3HaU€HHs 1H(OpMAIIT B PO3BUTKY
Cy4acHOro iH(pOpMaIiitHOTO CYCIIJIbCTBA;

CK3 — 3nmaTHICTh BUKOPUCTOBYBAaTH 0a30BI METOJH, CIIOCOOU Ta 3aco0u
OTpUMaHHS, NepeaaBaHHs, 00poOKu Ta 30epiranHs iHpopMaIlii;

CKS8 — roToBHICTh CHPHUATH BIPOBAKEHHIO TMEPCHEKTUBHUX TEXHOJIO-
riii 1 cTaHIapTIB.

3. IlepenymMoBM 1Jisi BUBYEHHA TUCIMILTiHHA

[lepeagymoBamMu AJi1 BUBYEHHSI TUCLUUILUIIHU €: TUCUMIUTIHU: «Buma matemartu-
ka», «Teopisa enekTtpuyHux Kim», «[IporpamyBaHHsI €I1EKTPOHHUX Ta TEJIEKOMYHIKa-
IAHUX CUCTEM).

4. OuikyBaHi pe3y/1bTATH HABYAHHS

BuBueHHsI HaBYaIbHO! AUCHUILUIIHUA TNependadae GopMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB TAKUX PE3YJIbTATIB HABYAHHS:

[IPH1 - anami3yBaTu, aprymMeHTyBaTH, MNpPUAMATH PIIICHHS TIPH
PO3B’s3aHHI CHEIliaTi30BaHUX 3aJ]lad Ta MPAKTHYHUX MPOOJIEM TEeIEKOMY-
HIKaIlli Ta pal0TEXHIKH;

[IPH6 — apganTyBaTHMCh B yMOBax 3MIHM TEXHOJOTIH 1H(QOpMaLIAHO-
KOMYHIKAI[IHHUX MEpPEX, TEIEKOMYHIKAI[IHHUX Ta PaJlOTEeXHIYHUX CHUC-
TEM;

[TPH13 — 3acTtocoByBatu (hyHAaMEHTaNIbHI Ta MPUKIAIHI HAYKW IJis aHa-
713y Ta po3pOOKH MPOIIECIB, IO BiIOYBAIOTHCS B TEIEKOMYHIKALIMHUX Ta
paiOTEXHIYHUX;

[IPH21 — 3a0e3neuyBatu HaAiiiHy Ta SIKICHY poOoTy iH(opMaliiiHo-
KOMYHIKAIlIHHUX MEpexk, TENEKOMYHIKAI[IMHUX Ta paJlOTeXHIYHUX CHC-
TEM.



5. Ilporpama HaBYAJIbHOI TUCUMILTIHA

Monayas 1.

3microBuii Mmoayab 1. EnemenTtu 3arampHoi Teopii curHamiB. MaremaTudHe
NpEeCTaBICHHS CUTHANIB. Po3paxyHku xapakTepucTik curHaiiB y Matlab.

Tema 1. EnemenTn 3aranbHoi TE€Opii CUTHATIB.

Jlexuisi 1. Beryn. [onstts iHpopMmariii, mMOBiIOMJIEHHS, CUTHATY. 3BEpPHEHHS

iHpopmMmariii B cuctemax. [Ipuctpoi Ta Mmetoan 06poOKH CUTHATIB.

Jimepamypa: [1] po3ain 1.

Jlekuist 2. BBenenns B komiuiekcHi uncna. Pasa 1 ammunityaa cursainy. Kia-
cu(ikalriss CUTHaJIIB Yy 4acOBIM 1 YaCTOTHIN oOjacTax. MaTeMaTudHi MOJEl 1 Xapak-
TEPUCTUKHU CUTHAJIIB.

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

Jlekuist 3. Benenns B MoBy nporpamyBanHs Matlab. OcHoBHI KOHCTPYKIIil
MOBH.

Jlimepamypa: [3] c. 11-182.

Jlekmis 4. ®ynkuis fft () B Matlab (muBunke nepersopennst yp’e) st oGumc-
JeHHs cnekTpiB curHaiiB. [ToOyaoBa B Matlab aBTokopensuiiiHoi QpyHKIII1, aMILTITY-
THOTO 1 (pa3oBOro cmexkrTpa einemeHTapHux curHaiiB. lllupuna cnektpa 3a 3amaHum
piBHeM. CHIBBIIHOIIEHHS MDK KOPEJSIINHOK (YHKLIEI0 Ta €HEPreTUYHHM CIEKT-

POM CHTHaIy.
Jlimepamypa: [4] c. 27-43, [5] c. 155-171.

3micToBHIT MOaYJIB 2.

Tema 2. Orsin AOCTIKEHHS CUTHANIB peajbHUX 1HQOpMAIIHHUX CHCTEM 3
BUKOpucTanHaM npuitMadiB RTL-SDR.

Jlekuis 5. BijcTtexxeHHs TpaekToOpiil MOJBOTY MOBITPSHUX CYJEH. 3arajbHa
1H(popMaIlis Ipo METOAM Mepeaayl MOB1IOMIEHb HOBITPSIHUMH CYJHAMHU.

Jlimepamypa:. [8] c. 49-85.

Jlekuis 6. CTpykTypa mepenaHux moBimoMieHs y TexHojorii ADS-B. Anro-
PUTM BUABIJICHHS] OOPTOBUX CUTHAIIIB MOBITPSIHUX CY/ICH.

Jlimepamypa: [8] c. 68-85.

Jlekuisi /. BiacTte:xxeHHs pyXy MOPCBKHUX CYyAEH. 3arajbHi BIJOMOCTI MpO
GMSK curnanm.

Jlimepamypa: [8] c. 89-111.

Jlekuis 8. 3aranpHa iH(MOpMaIliss MPO METOAM Tepeaadl MOBIIOMIEHbL MOPCh-
KHUMH CyJaMu. AITOpUTM BUSIBIIEHHs curHamiB AlS.

Jlimepamypa: [8] c. 112-160.
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6. TemMaTHYHUH IJIAH HABYAJILHOI AUCHMILTIHA

HazBu 3MicTOBUX MOJTYIIIB 1 TEM

Kinbkicts roaus ()

Jlenna popma

3aouna popma

yChOT'O

y TOMY YHCJTI

yChOT'O

y TOMY YHCIII

JIEK. 1ab. c.p. mek. | mab. | cp.
Monayas 1
3micToBuii Moayb 1. ExemenTn 3aranbHoi Teopii curuainiB. MaTtemMaTu4He NpeACTaBICHHS CUTHAIIB.
Po3paxynku xapakTepucTik curHamiB B Matlab
Tema 1. EnneMeHTH 3araiabHOi T€Opii CUTHAITIB 45 7 15 23 45 1 3 41
Pazom 3a smicmoeum mooynem 1 45 7 15 23 45 1 3 41
3micToBuii MoayJb 2. Orsi peanbHuX iHQOPMAILITHUX CHCTEM

Tema 2. Orisii JOCTIKSHHS CUTHAIIB Peaib-
HUX 1IHQOPMALIMHUX CHCTEM 3 BUKOPUCTAHHSIM 45 8 15 22 45 1 3 41
npuiiMauiB RTL-SDR
Pazom 3a 3micmosum mooynem 2 45 8 15 22 45 1 3 41
Pazom 3a Kypcom 90 15 30 45 90 2 6 82
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/. Temu J1200pATOPHUX 3aHATH

No KinpkicTts rogua
3 /;1 Haza Temn Jlenna 3aoyHa
dbopma dbopma
3micToBuii MoayJb 1

OcHoBu nporpamyBanHsa B Matlab. Cxnaganusi pisHUX

1 HECKJIQJHUX OOUYMCIIOBAJIBHUX 1 JIOTTYHUX Iporpam. [9] 2 1
— 3aj1a4i.

2 Peamnizanis anroputmiB Matlab. [9] — 3anaui. 2 1
Peanizauis ta noOynoBa rpagika pi3SHOMaHITHUX IMITY-
JBCIB 3 BUKOpUCTaHHsM Matlab Ta yHiBepcallbHOTO J10-

3 ) 4 1
cIiTHUIIBKOTO JabopaTopHoro creHay kadenpu ITEET.
[5] c. 150-172,
OO6uucneHHsT aMIUNITYJHOTO 1 (a3oBOro crnekrpy. Bu-

4 3HAYCHHS PIBHS OIYHHMX IMENFOCTOK 1 MIMPUHU CIIEKTpa. 4 1
[lopiBHSIHHS pe3yNbTaTIB NMPU BUKOPUCTaHHI (YHKIIN
MATLAB mis reneparii immyinecis. [5] ¢. 150-172.

3MicToBHMi MOAYJIb 2

[To6ynmoBa AUX 1 ®UX niHiiHUX JaHIOTIB. Po3kia-

5 naHHS QYHKIII epeaadl Ha cyMy HpOCTHX ApoOiB, 00- 4 1
YHUCIIEHHA Ta TOOYyA0Ba IMIYJIbCHOI XapaKTEPUCTUKU
cuctemu. [5] c. 97-104.
Buxopucranus ¢ynkuii MATLAB 1 po3paxyHKY

5 JHHIAHUX J'IaHII}OI“.iB. YacroTHi BJIaCTI/IBOCTi. JHHIAHUX 4 1
YOTHUPUIIOIIOCHUKIB 3 PE30HAHCOM CTPYMY 1 HAINPYTH.
[10] c. 301-348.
[Ipuitom B Matlab peanbHUX CUTHANIB TEXHOJOTIN

7 ADS-B i AIS 3a pomomoroto mpuiimauiB RTL-SDR. 12 1
[lobynoBa  pI3HUX  XapaKTEPUCTHK  OTPUMAHUX
curHanis. [8] c. 49-111.

Pazom 30 6

8. Camocriiina po06ora
Po3nosin rogua camocTiiHOT pOOOTH JIJIst CTYJIEHTIB JIEHHOT (hOpMH HaBYAHHS:
— MIATOTOBKA JI0 JCKIIMHUX 3aHATE — 0,7 200. / 1 nekuiro,
— MIJATOTOBKA 70 JlabopaTopHux pooiT — 0,8 200. / 1 3anammas,
— MIJATOTOBKA JI0 TeCTyBaHHs — 4,5 200. / 1 mecm,;

— MIJTOTOBKA JI0 3aJIiKy — 6 200.
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9. 3aBaaHHs AJs caMOCTiliHOI po6oTH

No Kinekicts rogua
A/ Bug po6oTtu JlenHna 3aouHa
dbopma dbopma
3micToBuii MoayJb 1
1 [TigroToBKa 0 JEKIIHHNUX 3aHATH 5 15
2 [TigroToBka /10 1abopaTOPHUX POOIT 15 20
3 [TinroToBKa 10 TeCTyBaHHS 3 6
Pa3om 3a 3micToBHUM MoayJiem 1 23 41
3MicTOBHH MOYJIb 2
5 [ligroroBka 10 JEKIIHHUX 3aHATH 5 9
6 ITinroroBka 10 1abopatopHUX PoOIT 10 20
7 [TigroToBKa 10 TECTyBaHHS 2 6
ITizroToBKa 10 3aJiKy 5 6
Pa3om 3a 3MICTOBHUM MOJyJieM 2 22 41
Pazom 45 82

10.InauBigyaibHe HAYKOBO J0CJIiIHE 3aBAaHHA
He nepenbaueno.

11.3aco0m AiarHOCTUKM pe3yJibTaTiB HABYAHHSI TA MeTOIiB
IX I€eMOHCTPYBaHHS
— 3BIT 3 JJaOopaTopHOi poOOTH;
— CTaHJIapTU30BaHI TECTH;
—  3aIlKH;
— TIpe3eHTaIlli pe3yJbTaTiB BUKOHAHUX 3aBAaHb Ta JOCIIIKCHb;
— CTYJEHTCHKI Ipe3eHTaIlii Ta BUCTYIH Ha HAYKOBHUX 3aXO0/ax.

12.®opmMu NOTOYHOTO TA MiICYMKOBOT0 KOHTPOJTIO
PiBenb 3acBO€EHHS Marepiany AUCIUIUTIHU 311MCHIOETHCS MIJITXOM MTPOBEICHHS
MMOTOYHOTO KOHTPOJIIO y BUTJISIAI MPUAOMY 3BITIB 3 JIAOOPATOPHUX POOIT, TECTOBUX
3aBAaHb PI3HOI CKJIAJIHOCTI Ta MiJICYMKOBOTO KOHTpPOJIO y Qopmi 3amiky (4-i ce-
MecCTp).

[ToTouHM KOHTPOIH MPOBOAUTHCS 3a pe3yJbTaTaMU BUKOHAHHS 3aBJaHb J1a0o-
paTopHoi pobotu. Bin nependayae o1iHIOBaHHS TEOPETUYHOI MIITOTOBKHY 3100yBadiB
BUINOI OCBITH 13 3a3HAYEHOT TEMH IUISXOM TECTyBaHHS (y TOMY YHUCJ1, CAMOCTIIHO
OMpallbOBAHOI'O MaTepiay), HAOyTUX NMPAKTUYHUX HABUYOK 1] YaC BUKOHAHHS 3a-
BJIaHb JJAOOPATOPHUX POOIT.

[TimcymMKoBa OlIHKA 3 JUCHUIUIIHYU CKJIAJIA€ThCS 3 OLIIHOK, OTPUMAHUX 3a MOTO-
YHUI MOIYJIBHUI KOHTPOIb Y (hopmi TecTyBaHHS — A0 20 OamniB, pe3yJbTaTiB 3aXUCTY
nabopatopHux pooit — g0 40 6aiiB, Ta 3amiky — 10 40 6ais.
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3a Bci koHTpOJbHI 3axoau (K3) mpoTsaroMm cemecTpy CTyAEHT MOKE OTPHUMATH
Bim 0 mo 100 Gami. [IpaBo 3maBaTH 3alliK Ma€ThCA CTYACHTY, SIKIM y ceMecTpl HaOu-
pae He menie 40 6ainis. [lincymMkoBa oliHKa HaBYAJIBHOTO KypCy € CyMOIO IPOMiXK-
HUX OIIIHOK 1 OITIHKY Ha 3aJIiKY.
SIK1Io0 cTyneHT He HaOpaB MiHIMAIbHY CyMy 0alliB, TO BiH HE JOMYCKAETHCS 10
K3 i iioMmy pexoMeHAyeThbcs HAOpATH II0 KUIBKICTh 32 paXyHOK BUKOHAHHS J10/1aTKO-
BUX 3aBJIaHb JII CAMOCTIHHOTO BUKOHAHHSI.
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13.dopMH KOHTPOJIIO Pe3yabTATIB HABYAJIbLHOI
AiSUIBHOCTI CTY/JIEHTIB Ta iX ONIHIOBAHHS

JlaGoparo-
pHi poboTH

Kpwurepii oninoBanHs

CryneHT camocTiiiHO BuKOHaB Bci ertanmu Ha [IK abGo crenai xadeapu
MOBHICTIO Y BCTAHOBJICHUI TE€PMiH, OTPUMAHO BipHI BIAMOBI/1 200 1HIIE
HeoOX1/IHE TMOAaHHS Pe3yabTaTy poOOTH. Y 3BITI B TEOPETUYHHUX BHKIIA-
JKaxX HeMae IporajuH i moMuwiok. B tekcti nmporpamu B Matlab nemae
CUHTAKCUYHUX MOMWJIOK ab0 HeMae MOMUJIOK IPU MPOBEICHHI eKcIie-
pPUMEHTY Ha cTeHIl Kadenpu (MOXIHMBI OJHA-ABI Pi3HI HETOYHOCTI,
OTHCKH, K1 HE € HACTIAKOM HEe3HaHHS ab0 HEpO3yMIiHHS HaBYAJIBLHOTO
Marepiany).

Po6oTa BHKOHaHa MOBHICTIO, ajleé OOTPYHTYBAHHS KPOKIB BHUPIIICHHS
HEJI0CTaTHI, a00 BUKOPHUCTAaH1 HAaWMEHINI ONTUMAaNIbHI MIIXOAH JI0 BUPI-
IICHHS TIOCTaBJICHOTO 3aBAaHHs. [Ipu BUKOHaHHI BUSBHIIOCS HEJOCTAT-
He BOJIOAIHHS HaBuukamu pobotu 3 [1K abo nmaGoparopuum obnanHaH-
HSIM B paMKax IMOCTaBJICHOTro 3aBiaHHs. JlomymieHa ojHa nmoMuika abo
JIBa-TPH HEJIOJIKU B KPECIEHHX, BUKJIAJKax ad0 TEKCTI POrpamu.

Po6oTta BUKOHaHa B MOBHOMY 00Cs31, IOMYIIEHO OUTbLIE OAHIET TOMUJI-
KM 200 JBOX-TPHOX HENOIIKIB B BUKJIAJIKaX, KPECICHHIX a00 mporpami,
ajie CTYACHT BOJIOZi€ 00OB’I3KOBUMH BMIHHSAMHM 3a TEMaMH, 110 MEpPEBi-
pAIOTHCS, Ta OCHOBHMMH HaBUukamu pobotu Ha 11K ta Ha maboparop-
HOMY YCTaTKyBaHHI, HEOOXIJTHUMHU JIJIsl BUPILIEHHS MOCTaBJIECHOIO 3a-
BJIAHHSI.

JlomyiieHi 1CTOTHI TOMMIIKH, SIKI TTOKa3ajH, IO CTYJICHT HE BOJOJIE
000B’SI3KOBUMHU 3HAHHSMHM 3 JaHOI TEMHU B MOBHIM Mipi, BMIHHSIMU 1 Ha-
Buukamu poOoTu Ha [1K Ta Ha maGopaTopHOMy ycTaTKyBaHHI, ab0 3Ha-
YHa YaCTUHA pOOOTH BUKOHAHA HE CAMOCTINHO.

Pob6ota noka3zana moBHY BIJCYTHICTb y CTYJEHTAa HaBUYOK MPAKTHUYHOI
pobotu Ha IIK Ta Ha nabopaTopHOMYy yCTaTKyBaHHI, OOOB’SI3KOBUX
3HAaHb Ta BMIHb 32 TEMaMH, 10 MEPEBIPSIOTHCS.

Maxcumanvua oyinka cmyoeHma 3a OAHULL KOMNOHeHm npocpamu 42
oanu (7 pobim no 6 banis).

IloTo4yHMii MOAYJIBHUH KOHTPOJIb Y GOpPMi TeCTYBAHHS

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

bana

9 8 / 6 5 4 3 2 1 0

DopmMa KOHTPOJIO

MakcuMaJIbHA KIJIBKICTH 0aJ1iB
/leHHa Ta 3a04Ha (popMa

BukonanHs 3aBnanp 1a00paTOPHUX POOIT 7*6 Ganip=42 6anu

[ToTOYHMI MOLYIBHUI KOHTPOJIb 2*9=18 GaniB

Bcnoro 60
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14 KpuTepii OliHIOBAHHS 3HAHDb 3 JUCHUILIIHU Yy (POPMI 3aJTiKy
(4-it cemecTp)

3anik MPOBOJUTHCS B MUCHMOBIM (OpMI Ta CKIATAETHCS 3 TPhOX 3aBAAaHb —
JBOX TEOPETUYHUX 3alUTaHb Ta TECTy. MakcuManbHa OILIHKa CTYJCHTa 3a JaHH
KOMIOHEHT nporpamu 40 6amis

Bukonanusa nepwioco 3asdanns nompedye noeHoi ananimudHoi i 3MicmoeHol
8i0n06idi (oyinoemucs 6i0 0 0o 15 banis).

13-15 6aniB OTpUMYIOTH CTYJEHTH, SKi IIOBHO Ta IPYHTOBHO PO3KPUJIU T€Ope-
TUYHE MHUTAHHS, BUKOPUCTABIIM MPU I[bOMY HE JUIIE 00OB’SI3KOBY, a i TOJAATKOBY
JiTeparypy, B TOBHOMY 00Cs31 BOJIOAIIOTh HAaBYAJILHUM MaTepiajioM, BUIBHO, CaMOC-
TIMHO ¥ apryMEHTOBAHO HOT0 BUKJIAJAIOTh 1] YaC MUChMOBOI BIAOBI/I].

10-12 6ajiB oTpUMYIOTh CTYJICHTH, SIK1 JOCTATHHO MTOBHO BOJIOAIIOTH HABUaJIb-
HUM MaTepiajoM, B IIJIOMY PO3KPUIH TEOPETUYHE MUTAHHS, OJJHAK HE TIOBHO, 1 IOMY-
CTUJIU JIeSIKI HECYTTEBI HETOYHOCTI Ta HE3HAYHI MOMUJIKH, HE BUCTAYa€ JOCTATHHOL
riOuHu Ta aprymenTauii. [Ipy npboMy He Oy0 BUKOPUCTAHO HA JOCTaTHbOMY PiBHI
000B’SI3KOBY JIITEPATYPY.

8-9 0ajiB OTPUMYIOTH CTYACHTH, SKi B I[IJIOMY BOJIOAIIOTH HaBUYaJIbHUM MaTe-
pilajgoM, NpaBUJIBHO BU3HAYMIIM CYTHICTh MUTAHHS, ajleé PO3KPHIIM MOro HE MOBHICTIO,
0e3 riamboKoro BceOIYHOTO aHamizy, OOTpYHTYBaHHS Ta apryMeHTarlii, JOMyCTUBIIH
JIesiKl He3HAYH1 TTOMUJTKH.

6-7 0ajiB OTPUMYIOTH CTYACHTH, K1 B I[IJIOMY BOJIOAIIOTh HaBYaJIbHUM MaTe-
pilajoM, MPaBUJILHO BU3HAYMIIA CYTHICTh NMUTAHHA ajie 0€3 BUKOPUCTAHHS HEOOX1THOT
JTEpaTypHu, PO3KPUBIIN HOTO YAaCTKOBO 1 JOIMYCTUBIIK MPU ILOMY OKpPEMI CYTT€BI
HETOYHOCTI 1 TOMIJIKH, KOTP1 YaCTKOBO BIUIMBAIOTh HA 3arajibHe PO3YyMIHHS TUTaHHS.

3-5 6aniB OTPUMYIOThH CTYICHTH, SIKIi HE B TOBHOMY 00C$31 BOJIO/IIIOTh MaTepi-
aJioM, 3arajioM MPaBIJIBHO BU3HAYMIIM CYTHICTh MHUTAHHA, OJHAK HEAOCTAaTHHO abo
MOBEPXHEBO PO3KPUBIIM OLIBIIICTh MOTO OKPEMHUX MOJIOKEHb 1 JOMYCTUBIIUA HpPH
bOMY OKpEMI MMOMUJIKH, SIK1 YaCTKOBO BIUIMHYJIM HA 3arajibHe PO3YMIHHS POOIEMH.

0-2 6aam OTPUMYIOTH CTYACHTH, SIKi YaCTKOBO BOJIOJIFOTh HABYAIBHUM MaTe-
pianom, ¢pparMeHTapHO Ta OBEPXHEBO PO3KPMIIN JIUIIE OKPEMI MOJIOKCHHS TUTaHHS
1 TOMYCTUJIU MIPU L[bOMY NE€BHI1 CYTTEBI MOMUJIKU, KOTP1 3HAYHO BIIMHYJIA HA 3arajib-
HE PO3YMIHHS MTUTaHHS.

Jlpyee numanns nompebye Kopomkoi 8i0nogioi, kompa po3KpuUsae CYmHiCMb
Mo20 YU THWO020 NOHAMMS 60 MeopemudHo20 NoaodCceHHs (oyintoemocs 6io ) 0o 15
banis).

12-15 6asiB OTPUMYIOTH CTYJE€HTH, SIK1 TOBHICTIO PO3KPUJIM CYTHICTb MOHSTTS,
JlaJTi MOTO YiTKE BU3HAYEHHS a00 MpoaHaIi3yBaIH 1 3pOOUIIN BUCHOBOK 3 KOHKPETHO-
IO TEOPETHUYHOTO MOJIO0KECHHS.

7-11 6aniB OTPUMYIOTH CTYJIEHTH, SIKI MPABUIILHO, aJie HE MOBHICTIO J1ajld BU-
3HAQYEHHS MOHSTTS, a00 MOBEPXHEBO MpOaHaJI3yBalu 1 3pOOUIIM BUCHOBOK 3 TEOpe-
TUYHOTO TTOJIOKEHHS.

3-6 0ajiB OTPUMYIOTh CTYJEHTH, SIKI MPABUJILHO, ajie JUIIE YaCTKOBO BHU3HA-
YUJIM T€ YU 1HIIE MOHATTS, a00 YaCTKOBO MpOaHaIi3yBaM 1 3p0OMIN BUCHOBOK 3 T€-
OPETUYHOTO TOJIOKEHHSI.
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0-2 6aam OTpUMYIOTH CTYJI€HTH, SIKI YACTKOBO 1 MOBEPXHEBO BU3HAUMIIU T€ YU
1HIIIE TOHATTS a00 cPOPMYITIOBATIN BUCHOBOK 3 TEOPETHUYHOTO MOJOKEHHS, JOMYCTH-
BIIIM HETOYHOCTI Ta TIOMUJIKH.
Tpeme 3as0annsi cemecmpogozo 3aniky (3,4 cemecmpu) npeocmasnsie cooorw
mecm, wjo micmums 15 3anumans i oyinroemocs 6i0 0 0o 15 b6anis. Kosxcna gipua 6i-
0Nno8iob HA 3aNUMAHH Mecmy OYiHemMbes 6 1 bai.

15.Kpurepii oniHroBaHHsI pe3yJibTaTiB HABYAHHA

JleHHE BIIIIJICHHS 3a04He BiIIiIeHHA
4-i1 cemecTp 4-i1 cemecTp
Bi poGota KIJ'IBK.ICTB Bua pobotu KmbK}CTL
OaiB OaiiB

JlaGopaTopHa pobota .o JlabopaTopna pobota .o

3M 1 T1 Nel 234 4*6=24 Nel 234 4*6=24
JIaboparopHa pobora .o JlaGopaTopna poboTta .o

3M 1 T2 Nes.6.7 3*6=18 NoS.6.7 3*6=18

[IMK Tect 2*9=18 Tect 2*9=18
Mincymxosnit | 5, .. 40 Jarix 40

KOHTPOJIb

Cyma 100 100
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16. IncTpymeHTH, 0012 JHAHHS Ta MPpOrpaMHe 3a0e3ne4YeHHsl, BAKOPUCTAHHS
SIKUX Nependavyac HABYAJIbHA JUCIHHILIIHA

Ha nexuiiHux 3aHATTSIX JOLUIHPHO BUKOPUCTOBYBATH TEXHIUHI 3aCO0H, a came:
KOMIT F0T€p, MYJIbTUMETIMHUI TPOCKTOP, IHTEPAKTUBHY JOMIKY. SIKIIO € MOKJIUBICTh
IHTEPaKTUBHOI JOUIKA a00 MPOEKTOpa, TO HAOYHI MOSICHEHHS MOKHA OpraHizyBaTu
TaKMM YUHOM: TEOPETHYHI B1JIOMOCTI OyIyTh HAOYHO CYHPOBOKYBATHUCS JE€MOH-
CTpaIli€l0 Ha IHTePaKTUBHIM O (32 HasIBHOCTI), 400 MYyJbTUMEIIHHOMY MPOEKTO-
pi. Lle mae MOXKIHMBICTh CTYJICHTY HE TUJIbKU MOYYTH, a i MOOAYUTH, 0 CIpUsiE OLIBIII
e(heKTHBHOMY 3aCBOEHHIO HOBOrO MaTepiaiy. Taki JeKiii € HalJOCTYHIIIO 1 Hal-
I1KaBimmow (HopMOI0 BUKJIaJaHHS HOBOTO MaTepiandy 3 HaBYaIbHOI AUCIUILIIHU «Oc-
HOBU TEOPii CUTHAJIBY.

Ha npakTu4HuX 3aHATTSIX CTYJAEHTH BUKOPHUCTOBYIOTH KOMII' FOTEPH Ta OTPH-
MyIOThb ~ HaBHYKH  €(PEKTHBHOTO  BHKOPHUCTAHHS CYYaCHUX  KOMIT FOTEPHO-
1H(OpMAaIIHHUX TEXHOJIOTIN Y CBOIN IISJIBHOCTI, 110 Ma€ 3a0e31euynuTd (OpMyBaAHHS Y
CTYJIEHTIB OCHOB 1H(OpMAIIIHOI KYyJbTypH Ta 1H()OPMATUBHO-KOMYHIKATUBHOI KOM-
MEeTEHTHOCTI. TaKoK KOMIT'IOTepH BUKOPUCTOBYIOTHCS ISl MPOBEIACHHS MOTOYHOTO
MOAYJBHOTO KOHTPOJIIO y (POPMI TECTyBaHHS.

B sikocTi cepenoBuilia BUKOHAaHHS JIa0OPATOPHUX POOIT MOKE BUKOPUCTOBYBA-
tucs naketr Matlab, a Takox yHiBepcanbHUN TOCTITHUIBKUN Ja00pATOPHHUNA CTEH.
kadeapu [IEET. Sk HaouHuii MaTepial Ha JIEKIISAX 1 MPAKTUYHUX 3aHITTSIX BUKOPU-
CTOBYIOTHCSI KOHCTIEKT JIEKIIH 3 TUCHUTUIIHU «OCHOBHU TEOpii CUTHAIIIBY Ta METOIUY-
HI BKa31BKH JJ0 BUKOHAHHS J1aOOpaTOPHUX POOIT.
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