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CrhiBBITHOIICHHS] KITBKOCTI TOJIWH ayAWUTOPHUX 3aHATH 10 CaMOCTIHHOI poOoTH
CTAaHOBUTE:
80 roaun aynutopaux 3aHsaTh / 130 roguH caMocCTiiHOT poOOTH.

"AyIUTOpHE HaBaHTAXKEHHSA MOXKE OyTH 3MeHIIeHe abo 30iIblIeHe Ha OJHY T'OJUHY
3aJIC’KHO B1JI pO3KJIaay 3aHSTh.



2. MeTa Ta 3aBJaHHA HABYAJLHOI JUCIHUILTIHA

Merta BHUBYEHHA — MiTOTOBKA BHCOKOKBaTI()iKOBAHOTO,
KOHKYPEHTOCTIPOMOXHOTO, 1HTETPOBAHOTO Yy €BPOMNEHCHKUI Ta CBITOBUN HAyKOBO-
OCBITHIM TpoCTip ¢axiBIs CTymeHs AOKTopa ¢igocodii B ramy3i eIeKTPOHIKH 1
TEJIEKOMYHIKallild, 3AaTHOTO JI0 CAMOCTIMHOT HaAyKOBO-IOCIITHUIIBKOT Ta MPAKTUYHOT
TISUTBHOCTI  MPU  €KCHEPUMEHTANbHUX  JOCIHIDKEHHAX Ta  BUIPOOYBaHHI
paioeNeKTPOHHUX, PAIOTEXHIYHUX Ta TEJICKOMYHIKAIIMHUX CHCTEM.

3aBaanHs — GopMyBaHHS y 37100yBaviB TEOPETUUYHHUX Ta MPAKTUYHUX 3HAHb
npo (izMKo-MaTeMaTH4HI Ta OpraHizaliiHi OCHOBH HAYKOBHX €KCIIEPUMEHTAJIbHUX
JIOCITIJIKEHb, METOJM IMOCTAHOBKH EKCIIEPUMEHTIB Ta OOpOOJIeHHs iX pe3yJbTaTiB,
0COOJIMBOCTI €KCIEPUMEHTAIbHUX JIOCITIJIKEHB pPaglOTeXHIYHUX Ta
PagloeNIEKTPOHHUX CUCTEM, B T. 4. 3 BUKOPUCTAHHSIM KOMIT FOTEPHOTO MOJICITFOBAHHSI.

3rilHO 3 BHUMOIramMH OCBITHBO-TIpO(eciitHOI mporpamu 37100yBadl MOBUHHI
JOCSITTA TAKMX KOMIIETEHTHOCTEH:

3araJibHi KOMIIETEHTHOCTI:

— 371aTHICTh BUUTHCS 1 OBOJIOAIBaTH cydyacHuMU 3HaHHsAMU (3K1);

— 3MIaTHICTh aHAJII3yBaTH, BEPU(PIKYBATH, OLIHIOBATU MOBHOTY IHQOpMalii B
X0/l HAYKOBO-JOCTIAHOI JIISITBHOCTI, 32 HEOOXITHOCTI JOTIOBHIOBATH W CHHTE3YBAaTH
BIJICYTHIO 1H(OpMAIIiIO i TpaIfoBaTH B YMOBax OOMEKEHUX alpiOpHUX BIJOMOCTEH
(3K4);

— 3JaTHICTh BHUKOHYBATH OPHUTIHAJIBbHI JTOCHIJKEHHS, JOCSITaTh HayKOBUX
pPEe3yIbTaTIB, K CTBOPIOIOTH HOBI 3HAHHS IO CIEIIAILHOCTI Ta JOTHYHHX JI0 HHUX
HanpsMax 3 cyMikHux ramyseit (3K7);

— 3JaTHICTh 3aCTOCOBYBATH Cy4YaCHl 3HAHHS METOIB TEJICKOMYHIKaIllid Ta
pPaJlOTEXHIKH, KOMIT'IOTEPHMX HayK, 1H(OpMaliliHI TEXHOJIOTii 1 crHemiaigi3oBaHe
nporpamMHe 3a0e3rneveHHs y HaykoBid gisutbHOCTI (3K9);

— 3JIaTHICTh O TONIYKY, OOpOOJEHHS Ta aHalli3y CHUCTEMU B3a€MO3B'S3KY
y3araJbHIOIOUNX CTaTUCTUYHUX TIOKAa3HUKIB Ta 3acTOCYBaTH iX METOAM 1O
pO3paxyHKy B KOHKpeTHil cutyanii (3K13).

daxoBi KOMIIETEHTHOCTI:

— 3JaTHICTh PO3BUBATH (PyHIAMEHTaJIbHI MOJENl Ta HOBI METOIU OOpOOKH
CUTHAJIIB y TEJICKOMYHIKAIIIMHNX Ta PalOTEeXHIYHUX CHUCTEMax, MPOCKTyBaTH Ta
CTBOPIOBATH TEJIEKOMYHIKaIlilHI Ta paaioTeXxHiuHi cuctemu Ta npuiaan (OPK1);

— 3JaTHICTh aHaNi3yBaTH JlaHI Ta OIIHIOBATH HEOOXITHI 3HAHHS IS
pO3B’sI3aHHS 3aj]a4 MiJBUIIEHHS HAIIMHOCTI, (PYHKI[IOHAIbHOI O€3MeKH, KUBYUOCTI
TEJICKOMYHIKAIMHUX Ta pPaJlOTEXHIYHMX CHUCTEM 3 BHUKOPUCTAHHSM CY4YacCHUX
MaTeMaTUYHUX METOIIB, KOMIT FOTEpHOIr0 MojiestoBanHs Tomio (PK2);

— 3JaTHICTh JI0 MPEACTaBICHHS HAYKOBHX pE3yJbTaTIB: 3HATH CTAHIAPTH Y
rajgysi TeIeKOMYyHIKaIliiHUX Ta pagioTexHiuHux cucreM (PKS);
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— 3IaTHICTb 3aCTOCOBYBATH 1 pO3BUBATU (PyHIAAMEHTAIbHI 1 MDKIUCIUIUTIHAPHI
3HaHHS, BKJIIOYAI0YM MaTeMaTUYHI 1 HAYKOB1 IPUHIIUIIN, YUCEIbHI METOAH, 3aCO0H Ta
HOTAIIi1 U1l ycmimHoro po3B’si3anHs npobiem (DOK6);

— 3IaTHICTh 3aCTOCOBYBaTHM OCHOBHI METOAM BHINOI MAaTeMaTHKHA Ta IX
TeopeTudHi ocHOBH (DPK7);

— 37IaTHICTb TUTAHYBaTH BJIACHE HayKoBe fociimpkeHHs (PKO).

IIporpamHi pe3yjbTaTH HABYAHHSI:

— YMITH BUKOPHCTOBYBaTH HaOyTi 3HAHHS, 3a JOMOMOTOI0 AHAJTITHYHOTO
amaparty 1 JJOT1YHOTO MHCJIEHHS, YMITH 3aCTOCOBYBATH 1X y HAYKOBHX JIOCIHIKEHHSIX
(ITPH3);

— YMITH PO3BUBATU TBOPYI 3/[10HOCTI, IIYKAaTHU 1 3aCTOCOBYBATH HECTAHIAPTHI
HiAXOAH 0 IPHHHATTSA pillieHb y HayKoBUX gociimkenusax (ITIPH10);

— YMITH JEMOHCTPYBaTH PO3YMIHHSI CY4aCHHUX METO[IB BEIEHHS HAyKOBO-
JOCIITHUX POOIT, MaTeMaTUYHUX METOJIB, 1H(OPMAIIHHUX TEXHOJOT1i, METOIIB
CKCIICPUMCHTYBAHHS, 1110 3aCTOCOBYIOThCS B JOCTiAHUIbKIH npakTuii (ITPH11);

— YMITH HaJaBaTH MaTEMaTUYHOTO 3MICTY IMEBHINM NpPaKTUYHIN 3amayi Ta
3aCTOCOBYBAaTM OCHOBHI METOAM BHUIIOI MAaTeMaTUKU [0 PO3B’A3yBaHHs 3ajay
(TTPH14);

— YMITH JOBOJUTH PO3B’S30K 3ajadi 0 NPUUHATHOTO BHUIJISIY — YHCHA,
rpacdika, miarpama (ITPHI1S5).

— YMITH 3aCTOCOBYBaTHM CTAaTUCTHUYHI METOAM B aHaNi3l €KCIEPUMEHTATbHUX
JAHUX Ta 3a pe3yJibTaTaMH aHai3y poOUTH OOIPYHTOBaHI BUCHOBKHM 1 MPOIO3MIIIL
(TTPH16);

— YMITH TMO€AHYBAaTH TEOPII0 CTATUCTHUKU 3 TOCHOJAPCHKOIO MPAKTUKOI Y
NpUAHATTI TpoekTHUX pimeHb ([TPH17).

MixkaucuMIIiHAPHI 3B’ SI3KH:

HucnumuiiHa 0a3yeTbecsl Ha pe3ysibTaTax BHUBYEHHS «BuIoi maTemMaTuKny,
«Teopii  1IMOBIpHOCTEM  Ta  MaTEeMaTU4YHOI  CTAaTUCTHKW»,  «MeTpoJoriin,
«CxemoTexHikn», «lIpoekTyBaHHS paAIOTEXHIYHUX CHUCTEM» Ta 3a0e3MeuyroTh
M1ArOTOBKY HAYKOBO-MPAKTUYHHUX PO3ALIIB IUCEPTALIAHOT POOOTH.

3. Ilporpama HaBYaJIbHOI AUCHUILIIHU

3micToBuit  Moayiabr 1. OCHOBM HayKOBHX €KCIIEPUMEHTAJIbHUX
JAOCJTi/IKeHb

Tema 1. EkciepuMeHT sik METOJ] HAyKOBOTO Mi3HAHHS
CytHicTh, MeTa, ¢yHKIII HayKoBoro ekcrepumeHty. Kracudikaris

EKCTIIEPUMEHTIB. MeTO10JI0T1sl eKCIEPUMEHTATBLHUX JOCHIKCHb.

Tema 2. [TocTaHOBKa 3aBAaHHS €KCIIEPUMEHTAIBHUX JTOCIIKEHb



Tema 3. Po3poGieHHs miaHy, IporpaMu, METOIMKU €KCIIEPUMEHTY
Tema 4. Bubip 3aco0iB 117151 MPOBEACHHS €KCIIEPUMEHTY

Tema 5. Oprani3aiisi IpOBEACHHS €KCIIEPUMEHTY

Tema 6. O0poOKka eKCiepUMEHTAIBHUX JaHUX

Tema 7. AHamni3 pe3ynbTaTiB €eKCIIEPUMEHTY
MoayJbHUA KOHTPOJIb

3micToBuit Moayab 2. Oco0JMBOCTI eKCIEPUMEHTAJBHUX AOCIIIKEHb Y
pagioTexHimi

Tema 8. IlpoGnema BHOOpPY METOAY EKCIEPUMEHTAIBHUX JOCIIKEHb Y
pPalOTEXHIIIl.

Tema 9. Oco0MBOCTI KOMIT'IOTEPHOTO EKCIEPUMEHTY Y PaIIOTEXHILI.
Tewma 10. PagiorexHiuH1 1a00paTOpHi €KCIIEPUMEHTAIbHI JOCIIIKEHHS

Tema 11. IIpoGiemu HATYPHOTO EKCIIEPUMEHTY Y PAIIOTEXHIIT.
MoayabHUH KOHTPOJIb



4. CTpyKTypa HaBYAJbHOI JUCHHUILIIHU

Kinekicts rogua

neHHa hopma

Ha3Bu 3MicTOBHX MOAYIMIB 1 TEM .
yChOro y TOMY YHCIT1
b n | mab | c.p.

1 2 3 4 | 5 6
3micTroBuit MOy b 1. OCHOBH HAYKOBHUX €KCIIEPUMEHTAJIBLHUX JOCTIIKEHD
Tema 1. EkcmepumeHT sK MeToa HaykoBoro | 12 4 8
M3HAHHS
Tema 2. [TocTaHOBKa 3aBAaHHS 18 4 10
EKCIIEPUMEHTATLHUX JTOCTIIPKCHb
Tema 3. Po3po0OneHHs miany, nporpaMmu, METoauku | 14 4 | 4 10
CKCIICPUMEHTY
Tema 4. Bubip 3aco6iB mna nposenenHs | 18 4 4 10
CKCIIEPUMEHTY
Tema 5. Oprani3zaliist NpOBEACHHS EKCIIEPUMEHTY 18 4 4 10
Tema 6. O6poOKa ekCnepUMEHTATBHUX JAHUX 18 4 4 10
Tema 7. AHani3 pe3yibTaTiB €KCIEPUMEHTY 12 4 8
MoayJibHHH KOHTPOJIb 2 2
Pa3om 3a 3micToBuM MoayJiem 1 112 28 118] O 66
3micToBuit MOayJIb 2. OCo0JIMBOCTI eKCIIEPUMEHTAJIbHUX J0CTIKEHDb Yy
paaioTexHii
Tema 8. IIpobiiema BuGOpy MeTOy 24 4 16
€KCIIEPUMEHTAJIbHUX JIOCIIIPKEHb Y PaJllOTEXHIIII
Tema 9. Oco6IMBOCTI KOMITIOTEPHOTO 24 41 4 16
EKCIIEPUMEHTY Y PaJiOTEeXHIIl
Tema 10. Pagiotexniuni 1abopaTopHi 32 6| 4 22
CKCTIICPUMEHTAJIbHI JTOCITHKCHHS
Tema 11. IIpoGremu HaTypHOTO €KCIiepUMEHTY y | 16 6| 4 10
pagioTEXHII
Moay/ibHUI KOHTPOJb 2 2
Pa3om 3a 3micToBUM MojayJeM 2 98 20 114 O 64
Ycboro roguH 210 481 32| 0 130

5. Temu ceMiHAPCHKHUX 3aHATH

He nepenbaueno HaBYaIbHUM IUIAHOM




6. Temn NpaKTHYHUX 3aAHATH

3/

Ha3Ba temu

KinpkicTh
TOIVH

[TnanyBaHHS €KCTIEPUMEHTAILHOTO JOCIIHKCHHS

4

MeTtposoriune 3a0e3MeueHHs €KCIIEPUMEHTY

Meroau 00poOKHU Ta aHaNI3y €KCIIEPUMEHTATBHUX JTAHUX

[InanyBaHHS KOMIT'FOTEPHOIO €KCIIEPUMEHTY

Opranizartis 71a00paTOPHOTO EKCIIEPUMEHTY

OO W NP

Po3pobiieHHs porpaMu-MeTOIUKH HATYPHOTO €KCIIEPUMEHTY

DO OO O

Paszom

7. Temu 1a00paATOPHUX 3AHATH

He nepenbayeno HaBYaILHUM IJIAHOM

8. Camocriiina podora

3/

Has3Ba temn

KinpkicTh
TOIUH

BuBueHHsI KOHCIIEKTY JICKITIH

48

ITinroToBKa 0 MPaKTHYHKUX 3aHATH

64

WIN|F-

BuBueHHs 10JJaTKOBUX TE€M 3a JIITEpaTypHUMU JIXKEpEIaMu:
1. ExcniepuMeHTasIbH1 JOCHIIKEHHS Y CAHTUMETPOBOMY
Jliara3oHi pajaioXBUIb
2. ExciepuMeHTanbHI JTOCTIDKEHHS y MIJTIMETPOBOMY
Jliara3oHi pajioXBWIb

18

Paszom

130

9. InauBiayaNbHi 3aBIaHHS

He nepen6aueno HaBYaIbHUM IJIAHOM

OcHOBHI

10. MeToan HAaBYaAHHSA

METOM HABYAHHS — MOACHIOBAJIbHO-UIFOCTPATUBHUM  (JIEKIIis),

OpaKkTUYHUI (TPOBEIEHHS MNPAKTUYHUX 3aHATh), MEpeBIpKa 3HaHb Ta yMiHb (3a
pe3ynbTaTaMu KOHTPOJIBHUX POOIT, KOHTPOJbHUX 3aBlaHb), poOOTa 3 HaBYAIbHO-
METOIUYHOIO JITepaTyporo (CaMOCTIHE OMpaIlfOBaHHA 3aJaHuX PO3ALTIB, TOIIIO).

11. MeToau KOHTPOJIIO

[IpoBeieHHST TOTOYHOIO KOHTPOJIFO IIPM BUKOHAHHI IPAKTHYHUX 3aHSTh,
MUCBMOBOTO Ta KOMIT IOTEPHOTO MOJYJIBHOTO KOHTPOJIIO, (PiHATBHUI KOHTPOJIb Y
BUTJISIIL ICTIUITY.




12. Kpurepii oliHIOBaHHS Ta PO3MOaij 0aJ1iB, AKi OTPUMYIOTh CTYAECHTH

12.1. Posmonin OamiB, sKi OTPUMYIOTh CTYACHTH (KUIBKICHI KpuUTepii
OITIHIOBAHHSI )
CkJ1a10Bi HaBUAJIBHOT banu 3a ogHe 3aHATTS KinbkicTs 3aaa1h | CyMapHa KiJbKICTh
poboTu (3aBIIaHHSA) (3aB/aHb) OaitiB

3MicToBHMI MoayJIb 1

PoboTa Ha nexiisx 0...1 8 0...8

BukonanHs i 3aXHCT 0.8 4 0. 32

OPAaKTUYHHUX POOIT

MoaynbHUN KOHTPOJIb 0...10 1 0...10
3MicTOBHUIT MOAYJIb 2

Po0Oora Ha nexuisax 0...1 7 0...7

Bukonanhs 1 3aXHCT 0.8 4 0. 32

NPaKTUIHUX POOIT

MotynbHUN KOHTPOJIb 0...11 1 0...11

Ycboro 3a cemecTp 0...100

CemecTpoBuil KOHTPOJIb (ICIIUT) MPOBOJUTHCA Y pa3i BIAMOBH 3/100yBada Bij
OaJliB MOTOYHOI'O TECTYBAaHHSA M 3a HASBHOCTI JOMYCKY 10 icnuTy/3amiky. [lig ygac
CKJIaJaHHSI CEMECTPOBOTO ICMUTY/3allIKy 3700yBau Ma€ MOKJIHUBICTH OTPUMATHU

makcumyMm 100 Gamis.

biner mnsg icnuTy CKIAMA€ThCsl 3 JIBOX TEOPETUYHUX Ta OJHOTO MPAKTUYHOIO
3aBJaHHS. 3a MPaBUJILHY BIJIMOBIIb Ha KOXKHE 3aBlIaHHsS 37100yBady oTpumye 1o 30
OauiB, 3a po3B’si3aHHs 3a1a4i — 40 OariB.

12.2. SIkicHI KpuTepii OIL[IHIOBaHHS.

12.2.1. HeoOxigauit 0OcsT 3HAHD JJIs1 OJICpyKaHHS TTO3UTUBHOT OIIHKH:

ook whE

[TocTaHoBKa 3aBAaHHS €KCIIEPUMEHTAIBHUX JTOCHIIKEHb
Po3pobnenns minany, mporpamMu, METOJUKH €KCIIEPUMEHTY
Bubip 3aco61B /1t MpOBEJEHHS EKCIIEPUMEHTY
Opranizartisi TPOBEICHHS EKCIIEPUMEHTY
O6poOka ekcrepruMEHTATbHUX JaHUX

AHani3 pe3yabTaTiB €KCIEPUMEHTY

12.2.2. HeoOxiaHuit oOCsT BMIHb JIJIs1 OJICP>KaHHS TO3UTUBHOT OI[IHKHU:
1. BMiTH n1aHyBaTH €KCIIEPUMEHTATBHE JOCHIKCHHS
2. BmiTu oOupaTi MeTposioriyHe 3a0e3neyeHHs

3. BmiTu oOupaTtu metoim oOpoOKH Ta aHali3y eKCIEPUMEHTAIBHUX JaHUX
4. BMiTu opraHi3zyBaTH JJaOOpaTOPHE JOCIIIIKEHHS

5. BMmitu

po3poouTH

IIPOTrpaMmy-METOIUKY

EKCIIEPUMEHTY



10

12.3 Kpurepii omiHroBaHHS poOOTH 37100yBaya MPOTATOM CEMECTPY

3anoBisibHO (60-74). OiHKy «3370BITBHO» 3aCIyTOBYE 37100yBay, SIKHii BUSBUB
MIHIMYM 3HaHHSI OCHOBHOT'O 3MICTY MaTepially 3 TUCHUIUIIHA B 00’ €Mi, HEOOX1THOMY
JUIsl TIOAANBIIOT0 HAaBYaHHS U Maﬁ6yTHLo'1' po0OOTH 3a HaAmpsSMOM (CHEIIaTBHICTIO),
SKHI CIPaBHBCS 3 BUKOHAHHSIM YCiX NPAKTHYHUX 3aHSATH (po0it), 110 nepej:[6aqu1
MpOrpamoro, ajie y 3BiTax (pe3yibTarax JOMAIIHIX 1 ayIUTOPHUX PoOiIT) 1 BiAMOBIII
Ha 3allUTaHHS € MOXUOKHU.

Joope (75 - 89). Ouinky «mg00pe» 3acimyroBye 3700yBady, sIKUii BUKOHAB YCi
JIOMAlIllHI 3aBJaHHS, BIANPAIIOBAaB yCl MPaKTUYHI 3aHSATTS, BUKOHAB KOHTPOJBHY
po0OTY, sSIKMi1 BUABUB MOBHE 3HAHHS MPOrPAMHOr0 Martepiaiy, BIPHO PO3KPHUB CYTh
npoOieM Ta y IIIJIOMY pO3B’s3aB 3aBIaHHs MPAKTHUYHUX 3aHATh, aje y 3MICTI
BIJIMOBI/Il € HE3HAYH] IOMHJIKH, a00 HEJIOCTaTHLO OOTPYHTOBAHO Ha/IaH1 BIAMOBII Ha
3alpONOHOBAHI 3alMTAHHS 3 JICKIIHHOTO Marepiany 3 JUCIMIUIIHMA, 3 Marepiaiay
MPaKTUYHUX 3aHATH Ta MaTepialy 3 CaMOCTIHHOT pOoOOTH.

Bigminno (90 - 100). OmiHKy «BiAMIHHO» 3aCIIyroBYeE 3700yBad, KW BHSIBUB
BCEOIYHI iTKi, CHCTEMaTHYHI Ta TJIMOOKI 3HAHHSI TEOPETHYHOTO Ta TPAKTUIHOTO
HAaBUYAJBHOTO Marepialy 3 JIUCHUIUIIHK, BIPHO PO3KPUB CYTh 1 JOCTAaTHBO
OOTPYHTYBaB CBO€ CTaBJICHHS 10 3alPOTIOHOBAHHWX NMUTaHb, BUSBHB BMIHHS BUIBHO
BUKOHYBAaTU TMPAKTUYHI 3aBlaHHs, W0 MepeadadeHi MOporpamoro, a TaKoX
0€3MOMIIIKOBO BUKOHAB BIPABH, BMI€ aHAII3yBaTH 1 CHCTEMaTH3yBaTH iH(OpMaIlito

IlIkana ouiHOBaHHA: 0aJbHA | TPaaUIiiiHA

) OnuiHka 3a TpaAUIIHOIO MIKAJIOK0
Cyma 6aiiB — —— ,
IcniuT, nudepenuiiioBanmii 3amik 3anik
90 - 100 BigminHo
75 -89 Jlobpe 3apaxoBaHO
60 — 74 3aJ10BUTLHO
0-59 HesanoBuibHO He 3apaxoBaHno

13. MetoanuHne 3a0e3neueHHs

1. MeTonuuHi BKa3iBKH JI0 CaMOCTIiHOT poboTu 3 auctuiuiiau «IIpobieMHi acriekTu
EKCTIEPUMEHTATbHUX HAYKOBUX JIOCTIKEHB Y paaioTexHii». Ynopsad: [lonmos A.B.
(B €JIEKTPOHHOMY BHTJISI/I)
2. MetoauuH1 BKa3iBKH 10 MPAKTUYHKUX 3aHATH 3 qucHuIuiiHu «IIpobieMHi aciekTu
EKCTIIEPUMEHTAbHUX HAYKOBUX JIOCTIKEHB Y pajaioTexHimi». Ynopsad: [lonmos A.B.
(B €JIEKTPOHHOMY BHTJISII)
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14. PexomenioBaHa Jiitepatypa

ba3zoBa

1. [MTimromenko B.JI.,, Hkpabax [.B., CnaBenxo E.I. HaykoBe mociimkeHHS:
oprasizaiisi, MeToaoJoris, iHdGopmariiiine 3ade3neuents: HapuanpHuii OCiOHUK. —
Kuis: Jli6pa, 2004. —C. 52-60.2.

2. Crewenxo .M., Ummp O.C. Meromonorii HAYKOBHX JOCHTIIKEHB:
[Migpyunuk: -K.: 3nanns, 2005. —C. 91-190.

JlonomizkHa

1. I'ypxkiit  A.M. Enextpuuni 1 paaioTeXHIYHI BHUMIPIOBAHHS:MIOCIOHUK/
A M.I'ypxiit, H.I.IloBopo3utok.— K.:HaBuanbna kaura, 2002.— 287¢

2. BumiproBaHHs cuUTHaJIIB y paaioTexHiui: HaBy. moci6. / B.I. Marpo, B./.
Psi6uiit, O.FO. I'yceB ; M-Bo ocBiTH 1 Hayku Ykpainu, Hail. TexH. yH-T «JIHITpoBChKa
nomitexHikay. — Jlainmpo: HTY «1I1», 2018. — 191 c.

15. Indopmanuiiini pecypcu

1. leee Xplore Data Base [Emekrponnmii pecypc] — Pexum moctymy
https://ieeexplore.ieee.org/Xplore/home.jsp
2. SPIE Digital Library [Enexrponnuit pecypc] — Pexum pmoctyny -

https://www.spiedigitallibrary.org/



