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BCTYII

[Iporpama HaBuanpHOI AucHHILIIHE «OO0poOKa 300pakeHb Ta CUTHAJIIBY CKJIaJIeHa BiJIITOBIIHO 10
OCBITHBO-TIPOQECiiTHOT Mporpamu mepmoro (6akagaBpChKOT0) PiBHS OCBITH

CHeIiaJbHICTh 105 Ilpuknaana ¢izuka Ta HAHOMAaTEpiaIH

1. Onuc HABYAIBbHOIL AUCHUILTIHU
IIpenmeTroM BHBYEHHS HAaBUAJIbHOI JUCHUILUIIHM € CydacHI MeToau oOpoOku 300pakeHb B
3amadax (Pi3MKU Ta CHEPTreTHKH.

1.1. Mera BuKJIaJaHHA HAaBYAJIbHOT IUCIUTUTIHU

Metowo kypcy «OOpoOka 300pakeHh Ta CHTHATIB» € BHBUSHHS Ta CaMOCTIiHE
KOPHUCTYBaHHS ajlroputMaMu oOpoOku 300pakeHb, 03HAHOMIICHHS 3 OCHOBHUMH BUIaMH OOPOOKHU
300pa’keHb, BUKOPUCTAaHHS 00pOOKH 300paxkeHp y (i3Hlli, CHEPreTHIIi Ta MEAULINHI.

1.2. OcHOBHI 3aBJaHHSI BUBYECHHS JUCIUILTIHA

OcHoBHMM 3aBHaHHSAM Kypcy «OOpoOka 300pakeHb Ta CHTHAIIB» € 3aCTOCYBaHHS
MaTeMaTHYHUX AJITOPUTMIB JIJI1 OOpOOKM TBOBHMIPHHUX MAacHBIB JIAHMX, 30KpeMa, 300paKeHb, IS
HU3KH 33/1a4, [0 € TUIIOBUMH JJIs1 (DI3UKH Ta CHEPTETHKH.

VY pe3ynbTari BUBUEHHS JAHOTO KypCy CTY/IEHT OBHHEH

3HATH:

MeTo/Iu 00poOKM 300pakeHb, 30KpeMa, TOYKOBI (aMILTITY/IHI), MPOCTOPOBI, T€OMETPUYHI Ta
anreOpaiuni; ocoOauBoCTi 00pOOKM 300paskeHh B (PI3MYHMX 3aCTOCYBAaHHSIX, Ta B 3aJadyax
C€HEPreTHKU.

BMIiTH: 3aCTOCOBYBaTH OTPHMaHi 3HAHHS Ha MPAKTHUII MpU 00poOI pacTpoBUX 300paXKeHb,
JBOBUMIPHHMX MAaCHBIB IaHUX, y3araJlbHIOBaTH BUBUEHI aJITOPUTMI Ha CKJIaJ{HI CHCTEMHU.

Jlnsi BUBYEHHS Kypcy HEOOXiIHI 3HAaHHS 3 MaTeMaTHYHOTO aHalizy, AuepeHIiabHuX
piBHSAHB, MaTeMaTUYHOI (DI3UKHU, Ta KypcCiB JIIHIHHOT anreOpy Ta aHAMITUYHOI FreoMeTpii.

OcHoBarME (opMaMH BHKJIQJaHHS HaBUAJIBHOIO MaTepiany 3 auciuiuniaa  «OO0poOka
300pakK€Hb Ta CUTHAJIIBY» € JIEKIIil, IPAKTUYHI 3aHATTS Ta CAMOCTiHA poOOTa CTY/ICHTIB.

3azanvni komnemenmuocmi (3K)

3HaHHS Ta pO3yMiHHS MPEAMETHOT 001acTi Ta po3yMiHHs npodeciitnoi aisibHOCTI. (3K-2)
3aTHICTD CIUIKYBAaTHUCS IEP’KaBHOIO MOBOIO SIK YCHO, TaK 1 muchMoBo. (3K-3)

3/1aTHICTH CIIJIKYBaTUCS 1HO3eMHOI0 MOBOMO. (3K-4)

31aTHICTH JI0 MPOBEICHHS JOCTI/KEHB Ha BiMoBiqHOMY piBHI. (3K-6)

31aTHICTH /10 MOIIYKY, 00po0OieHHs Ta aHani3y iHopmarlii 3 pisHux mkepen. (3K-7)
HaBuuku mixkocobucricHoi B3aemoii. (3K-8)

3/1aTHICTh peali3oByBaTH CBOI IIpaBa 1 000OB’SI3KU SIK YJE€HA CYCHUIbCTBA, YCB1IOMIIIOBATH
IHHOCTI TPOMAISHCHKOTO (BIIBHOTO JIEMOKPAaTHYHOTO) CYCHUIBCTBA Ta HEOOXiIHICTh

HOro CTajoro po3BUTKY, BEPXOBEHCTBA MPaBa, MMpaB Ta CBOOOJ JIFOJWHU i TPOMASIHUHA B
VYkpaini. (3K-11)

NowunhkWd =

Cneyianvui komnemenmuocmi (CK)

1. 3partHicTe OpaTw y4acTh y IUIaHYBaHHI 1 BUKOHAHHI EKCIIEPUMEHTIB Ta J1a0OpaTOpHUX
JIOCJTIJDKEHb BJIACTMBOCTEH (I3MYHMX cHUCTeM, (Bi3MYHMX SBHII 1 TIpoLeciB, 0OpoOIeHH] i
npe3eHTarii ix pe3ynprari. (CK-2)

2. 3paTHICTP BUKOPHCTOBYBaTH METOAM 1 3aco0M TEOPETUYHOro JOCHIDKEHHS Ta

MaTeMaTHYHOTO MOJIENIIOBaHHs B mpodeciiiHiil xisubHOCTI. (CK-7)

1.3. KisibKicTh KpeauTiB 5
1.4. 3aranpHa KineKicTh rogud 150



1.5. XapakTeprucTuka HaBYAIbHOT TUCITUTUTIHH

3a Bubopom
Jlenna ¢popma HaBUaHHS | 3aouHa (qucraHIiiiHa) popma HaBUAHHS
Pik miaroroBxu
3-i | -i
Cemectp
6-it | it
Jlexmii
| TOJ1.
[IpakTryHi, cCeMiHAPCHKi 3aHATTS
- | TOJ1.
JlaGopaTtopHi 3aHATTS
64 ron. | roz.
CamocriitHa po6oTa
86 rog. | rojI.
[HMBITyanbHI 3aBIaHHS
TOJI.

1.6. 3arutanoBaHi pe3ynbTaTH HaBYAHHS

B pesynbrari BHUBUEHHS HaBYalbHO! AMCHUILTIHEM «OO0poOka 300pakeHb Ta CHUTHAJIBY»
CTYZICHTH OBOJIOZIIOTh 3aco0aMM 3acTOCYBaHHS MaTeMaTHYHUX QITOPUTMIB JUIsI 0OpOOKH
JIBOBUMIPHHUX MAaCHBIB JJaHUX, 30KpeMa, 300pakeHb, A1 HU3KU 3aJ1ad, 1110 € TUIIOBUMU AJs (Pi3UKH
Ta CHEPTreTHKH.

VY pe3ynbTari BUBUEHHS JaHOTO KYpPCY CTYJIEHT OBUHEH

3HATH:

MeTo/Iu 00poOKHM 300pakeHb, 30KpeMa, TOYKOBI (aMILTITYH1), IPOCTOPOBI, TEOMETPUYHI Ta
anreOpaiuni; ocoOamBOCTI 00pOOKM 300paskeHh B (PI3MUHMX 3aCTOCYBAaHHIX, Ta B 3a1adax
€HEepPreTHKH,

BMIiTH: 3aCTOCOBYBaTH OTPHMaHI 3HAHHA Ha MPAKTHUI MPH 00poOIi pacTpOBHX 300pa)KeHb,
JBOBUMIPHHUX MAaCHBIB IaHUX, y3araJlbHIOBaTH BUBUEHI aJITOPUTMI Ha CKJIaJIHI CHCTEMHU.

[Iporpamsi pe3ynbTaTiH HaBYAHHS:

[TPH1. BuxkopucTtoByBaTy 3HaHHS B raily3i NPUKIAAHOI (I3UKH, MATEMAaTHUKH, CIEKTPOHIKU Ta
iHpOpMaLiHUX TEXHOJOTIM /Ui BUKOHAHHSA HAYKOBHX JOCHIDKEHb Ta PO3B’S3aHHS BHUPOOHUYMX
3ajad.

[IPH2. 3HaxomuTH Ta aHami3yBaTH HAYKOBY Ta HAyKOBO-TEXHIUHY iHOpMaLil0 B Tamy3i
NpUKIaaHOT (PI3UKM Ta HAHOMAaTEepialiB 13 BITYM3HSHUX Ta 3apyOLKHHX JIKEpesl, B TOMY YHCIi 3
BUKOPUCTAHHSAM CY4aCHUX MOITYKOBUX CHCTEM.

[TPH3. OGroBoproBaTH Ta 3HaXOAWTHU MPOTPECHBHI Ta IHHOBALIMHI pilleHHsS MpodiIeM 1
3aBJaHb ITPH BUKOHAHHI HAYKOBOTEXHIYHUX Ta BUPOOHUYHX IPOCKTIB.

[TPHS. EdexTuBHO mpairoBaTé SK 1HIUBIAYyadbHO, TaK 1 B CKJaJl KOMAaH[H, OLIHIOBAaTH Ta
3a0e3neuyBaT SKiCTh BAKOHYBAHUX POOIT y rairy3i MpuKiIagHoi (pi3uKu Ta HAaHOMATepiaiB.

[TPH6. YV kopekTHiii hopMmi hopmynroBaTu npodeciiiHi BUCHOBKH, anpoOyBaTH iX Ta JOHOCUTH
710 ayAUTOPil pi3HOrO (aXxoBOTO PIBHS, BUKOPUCTOBYIOYH CYy4acHI METOJUKH HAYKOBOI Ta TEXHIYHOL
KOMYHIKaIii yKpaiHChKOIO Ta iHO3€MHUMH MOBaMHU.

[IPH7. ®yHnameHTaIbHO PO3YyMITH Ta 3HATH NPHUHIMIIB HAYKOBOI POOOTHM Ta HAYKOBOTO
METO/ly, BKJIFOUAIOUU €THYHI Ta CYCH1IbHI OOMEKEHHS Ta MOXKIIMBOCTI.

[TPHO. IlpodeciiiHo MOBIAOMIIATH PO HAYKOBI MpOOJIEeMH, pe3ylbTaTH Ta HEBH3HAYCHOCTI,
YCHO Ta B MUCbMOBIii hopmi

[TPH11. BmiTu npairoBatu He3aJeKHO, ajle TAaKOXK y TICHIN CHIiBIpalli 3 iHITMMH, II00 BYaCHO
BUKOHATH JIOCIIITHUIIBKUNA TTPOEKT.

[TPH12. KpuTiuHO pO3yMiTH HayKOBI METOAM, MaTH Kpallle PO3yMiHHS HAYKOBOTO MPOLECY 5K
TaKoro, a TAKOX PO3yMITH NMEPCIEKTUBU MaiOyTHHOI POOOTH.




2.

TemMaTHYHMI IJIAH HABYAJIBLHOI AUCIUILTIHA

Po30in 1. 3acanvui enacmugocmi 300pasicens
Tema 1. Dizuuni ocnosu
Tema 2. Konvopogi npocmopu ma npocmopu gpapdo
Tema 3. @opmamu 36epicanns

Tema 4. Poboma 3 ¢atinamu 306pasxicens

Po30in 2. I'eomempuuni nepemeopernts 300padicens
Tema 1. Ilpocmiwi nepemeopenns

Tema 2. @pacmenmayis ma 06’ €OHaHHI 300PadiCceHb
Tema 3. Macwumabysanns

Tema 4. Ainni nepemeopenms

Po30in 3. Amnnimyoui nepemeopenHs 300pasjicets
Tema 1. Cmamucmuyni xapakmepucmuxu 300paxicens
Tema 2. I'icmoepama 300padicenHs

Tema 3. Hckpasicmv ma konmpacm

Tema 4. Banancysanns 306pasiceHs

Po3oin 4. Dinompayisn 306padicens

Tema 1. [Ipocmiwi ¢hinompu

Tema 2. {ugpepenyitini ma inmeepanvhi ¢hinompu
Tema 3. Heninitina gpinempayis

Tema 4. 3acmocysanns ma po3pobka ¢inempis

3. CTpyKTypa HAaBYAJIBHOI JUCHHUILIIHH

Hazsu po3ainis

KinekicTs roany

neHHa popma 3a04Ha (hopma

y TOMY YHUCIi y TOMY YHCITi

o o
§ A | n | mab. | im;. | c.p. § a| o | mab. | img. | c.
=N S, p

1 2 31 4 5 6 7 8 9110 11 12 | 13

Po30in 1. 3acanvui enacmusocmi 306pasicers

Tema 1 3 2 8

Tema 2 4 2 8

Tema 3 4 2 7

Tema 4 4 2 7

Pazom 3a posmimom 1 | 36 8 30

Po30in 2. I'eomempuuni nepemsopenus 300pasjicets

Tema 1 3 2 8
Tema 2 4 2 8
Tema 3 4 2 8
Tema 4 4 2 8
Pasom 3a posmizom 2 | 38 8 32
Po30in 3. Amnnimyoui nepemeopenns 306padicens
Tema 1 3 2 8
Tema 2 4 2 8
Tema 3 4 2 8
Tema 4 4 2 8
Pazom 3a po3minom 3 | 38 8 32




Po30in 4. Qinempayis 300padicens

Tema 1 3 2 4
Tema 2 4 2 6
Tema 3 4 2 6
Tema 4 4 2 6
Pasom 3a po3minom 4 | 38 8 22
Ycboro roaun 150 64 86
4. Temu 12a00paTOPHUX 3aHATH
No Hasga temu Kinpkictb
3/ TOJIUH
1 ®Di3u4H1 OCHOBH 4
2 Konboposi mpocTopu Ta mpoctopu hapo. 4
3 dopmaru 30epiranus 4
4 Po6ota 3 daitnamu 300pakxeHb 4
5 [IpocTimi nepeTBopeHHs 4
6 ®dparMeHTarlis Ta 00’ €THaHHS 300paKeHb 4
7 MacmrabyBaHHs 4
8 AdinHi mepeTBOpeHHS 4
9 CTaTuCcTU4HI XapaKTEePUCTUKH 300paKeHb 4
10 | T'icrorpama 300pakeHHS 4
11 | SckpaBicTh Ta KOHTPACT 4
12 | bamancyBaHHs 300pakeHb 4
13 | Hpoctimi ¢ineTpu 4
14 | dudepenmiiini Ta inTerpaibHi GiabTpu 4
15 | Hemniniiina ¢inpTparis 4
16 | 3acrocyBaHHS Ta po3poOka QiIbTPiB 4
Bceworo 64
5. 3aBaanHs A caMmocTiiiHOT podoTa
OnpanoBaTi HACTYIIHI TEMH Ta PO3POOMTH NPOTrPAMM:
No Hazga temu KinbkicTs
3/ TOIUH
1 @Di3u4H1 OCHOBH 4
2 Komwsoposi mpoctopu Ta mpoctopu $hapo. 4
3 ®dopmaru 30epiraHHs 6
4 Po6ota 3 daitnamu 300pakeHb 6
5 [IpocrTimni nmepeTBopeHHs 4
6 ®parMeHTarlis Ta 00’ €THaHHS 300paKeHb 6
7 MacmrabyBaHHs 6
8 AinHi mepeTBOpeHHs 6
9 CTaTucTU4HI XapaKTEePUCTUKH 300paKeHb 4
10 | T'icrorpama 300pakeHHS 6
11 | SckpaBicTh Ta KOHTpAcT 6
12 | banancyBaHHs 300paXeHb 6
13 | IIpocriun dinbTpu 4
14 | dudepenmiiini Ta inTerpaibHi GiabTpu 6
15 | Heniniita dinprpartis 6
16 | 3acrocyBaHHs Ta po3poOKa QiIbTPiB 6
Bceworo 86




6. InguBinyabHi 3aB1aHHSA
He nepenbaueHo HaBYaIbHUM IIAHOM.

7. MeToau KOHTPOJIIO

HaBuanpra mnporpama HOpMaTtuBHOI muctuiuiind «OOpoOka 300pakeHb Ta CHTHAIIBY
BIJIMOBiJa€ YMHHUM HOPMAaTUBHUM JOKYMEHTaM, PEKOMEH/I0BAaHUM MIiHICTEpCTBOM OCBITH 1 HayKu
VYkpainu K HaBYaJIbHA TIPOrpaMa JIJIs CTYIEHTIB (P I3MYHOTO CIIPSMYBAHHS JJI BUIIMX HABYATHHUX
3aknaniB. HapuanpHa mucnumiina «OOpoOka 300paskeHb Ta CHUTHAJIB» € CKIAJOBOIO ITUKITY
npodeciiftHoT MiAroToBKY (axiBIliB OCBITHRO—KBATI(iKaIIITHOTO piBHS «OaKalaBpy.

3micT mporpamu, 00’eM y400OBUX MHUTaHb AUCHUILTIHE «OO0poOka 300pa)keHb Ta CHUTHAIIBY
BHU3HAYAIOTHCS MTOTPEOOI0 3aralbHOHAYKOBOI, 3aralIbHO-1H)KEHEPHOT Ta TEXHIYHOT ITiITOTOBKH.

Busuenns qucruruiinn «O0poOka 300pakeHb Ta CUTHAIIBY» Tependavyae BUKIAIaHHS JICKITIH,
MIPOBEJICHHS MPAKTHYHUX 3aHSITh, BUKOHAHHS J1abopaTopHUX poOiT. [liIcyMKOBUI KOHTPOJIb 3HAHB
3I1ACHIOETHCA HAa €K3aMEHI.

Ha gnexmisix BUKIANAETbCS TEOPETUYHUN MaTepian, SKAH UTIOCTPYEThCS — TUIIOBUMH
NpUKIagaMyd 1 3a7a4amMd  3a mpodiieM mAroToBkH (QaxiBIiB 3 MNPUKIAIHOT (Pi3uku Ta
HaHOMaTepianiB. BUKiIagaHHs JEKIIHHOTO MaTepially Mae 3aKiHUCHHH XapakTep, 3MIHCHIOETBCS Y
JOCTYTHIH 1 HA0UHIN (HOpPMi, MICTUTH MPOOJIEMHI CUTYaIIi].

OCHOBHOIO METOIO JTaOOPATOPHHUX 3aHATH € PO3BUTOK HABUYOK IMPAKTUIHOTO 3aCTOCYBAHHS 1
3aKpIIUICHHS] TeopeTHYHOro Matepiamy. [Ipu BupilIeHHI 3a7a4 PEKOMEHIYEThCS KOPHCTYBATHCS
CTaHJIAPTHUMH TIPHHOMaMu 1 MeToarkamMu. Ha KO)KHOMY MPaKTUIHOMY 3aHSTTI YaCTHHY Y40OBOTO
Yacy JOIIBHO BUKOPUCTOBYBATH JUIsI CAMOCTIHHOTO PO3B’SI3KY 3ajla4, KOHTPOJOIOYHU MIPU IbOMY
MPABWIIbHICTE 00PAHOTO METOY 1 X0y PIIICHHS.

BaxxnuBum ¢akTopom 3acBoeHHs Kypey «O0poOka 300paxkeHb Ta CUTHAJIB» i OBOJOMIHHSA ii
METOAAMH € CaMOCTiifHa poOoTra cTyaeHTiB. {7 caMOCTIHOTO BiIIpalfOBaHHS PO3MLTIB i TeM
JUCIUILTIHU TPOTOHYIOTHCS T1ab0paTopHi poOOTH, MPHU MEPEeBipli BUKOHAHHS SIKUX 3A1HCHIOETHCS
e(eKTUBHHI KOHTPOJIb 32 PIBHEM 3aCBOEHHS MaTepiaiy.

Ha BCiX 3aHATTAX MiJAKPECIIOETHCS POJIb 1 3HAUCHHSI MPEJAMETY Ha KOHKPETHUX NMPUKIAIax i
3a/la4ax MPUKIAJHOTO XapaKTepy, BUCBITIIOETHCS 11 3B’S30K 3 IHIIUMH JUCIHIUTIHAMHA 1
MalOyTHBOIO POdeci€ro.

8. Cxema HapaxyBaHH 0aJiiB

IToTouHMIi KOHTPOJIb, CAMOCTilfHAa poOOTa 3anikosa
Pedepar Cyma
poboTta
Pozmin 1 Pozmin 2 Po3min 3 Poznin 4
TI | T2 | 13 | T4 | T1 | T2 | T3 | T4 | T1 | T2 | T3 ] 14 | T1 | T2 ] 13 | T4
2233223322332 1213]3 20 40 100
T1, T2 ... — TeMu po3aimiB.

Kpurepii oniHiOBaHHSA HABYAJIBHUX JOCSATHEHb
HapaxyBanns 0ajiB npu NOTOYHOMY KOHTPOJII.

1 6ait — poboTa B aynutopii
1 (2) 6anu — BUKOHAHHS CaMOCTiiHOT poOOTH

Kpurepii ouinroBanus pedepary

KopekTHICTh BUKIIaIOK, BU3HAYCHD — 4 0anu
ITocnimoBHICTE BUKIAI0K — 4 0anmm




JIoriuHiCTh BUKIIAL0K — 4 danu
HasBHicTh rpadiunoro BiqoOpakeHHs — 4 banu
[ToBHOTA BiIIOBII — 4 0anu

KpuTepii ouinoBanHns BianoBigeil Ha miacymkoBiii podoti

Mutanns 1 — reoperuyHe nutanus (5 6aaiB)

BizncyTHICTh TOMUIIOK B TEOPETUYHIN YaCTUHI — 2 Oamu
KopekTHicTh BUKIIAIOK — 1 Gan
TTocnitoBHICTE BUKIAI0K — 1 Gan
JloriuHiCTh BHKJIAJI0K — 1 6an
IMutannsa 2 pocaigHunbKa 3aaa4da. (15 6auaiB)

HasiBHicTb BiaIoBii — 1 Gan
KopekTHicTh BUKIIAIOK — 2 Oann
JloriuHicTh BUKIAI0K — 1 Gan
KopekTtHicTh BU3HAYCHD — 1 6an
[ToBHOTA BimIIOBiAl — 1 Gan
[IpaBunbHICTH BIANOBIAIL — 2 Oamu
HasBHicTh rpagiunoro BiqoOpaxeHHs — 2 Oamu
3HaHHS 1JICH 3a1a4i — 1 6an
BincyTHICTh MOMHIIOK B pO3paxyHKax — 2 Oamu
BincyTHICTh TOMUJIOK B TEOPETHYHIN YaCTHHI — 2 Oamu
MMutanns 3 — nocaignunbka (15 6ais)

HasBuicts Bigmosial — 1 Gan
KopekTHicTh BUKIIAIOK — 2 Oamn
JloriuHiCTh BHKJIAJI0K — 1 6an
KopekTtHicTh BU3HAYCHD — 1 6an
IToBHOTA BiIIOBI I — 1 6an
[TpaBUIBHICTD BiIMOBI I — 2 0aim
HasBHicTh rpadiunoro BiqoOpaxeHHs — 2 Oamu
3HaHHS 1JICH 3a1a4i — 1 6an
BizncyTHICTh MOMUIIOK B pO3paxyHKax — 2 banu
BincyTHICTh IOMUIIOK B TEOPETHYHIN YaCTUHI — 2 0aim

Ikana oniHIOBaAHHSA

Cywma 0aiB 3a BCi BUIU HABYAIBHOL Oninka
TiSUTBHOCTI IPOTSTOM CEMECTPY JU1% eK3aMeHY —
90 - 100 BiAMIHHO
70-89 n06pe
3apaxoBaHO
50-69 3a70BIJILHO
1-49 HE33aJ0BIIbHO HE 3apax0BaHO




9. PexoMeH10BaHa JiTepatrypa

OcHoBHa JiTepaTypa

—_

. K.-E. Peiponen, A. Zeitler, and M. Kuwata-Gonokami, Terahertz Spectroscopy and Imaging.
Springer, 2013.

S. Kay, Fundamentals of Statistical Signal Processing: : Vol. 1 Estimation Theory. Upper
Saddle River, NJ: Prentice-Hall, Inc., 1993.

3. L. Zurk, S. Henry, and S. Schecklman, “Terahertz spectral imaging using correlation
processing,” English, Piscataway, NJ, USA, 2012, 2 pp.

N

JonomixHa jirepatypa
1. F.B.Jensen, W. A. Kuperman, M. B. Porter, and H. Schmidt, Computational Ocean
Acoustics (Modern Acoustics and Signal Processing), 2nd ed. Springer, 2011.
2. J. Labaune, J. Jackson, S. Pages-Camagna, M. Menu, and G. Mourou, “Terahertz
investigation of egyptian artifacts,” English, Rome, Italy, 2010.

10. ITocunannas Ha inpopMmaniiini pecypcu B IHTepHerTi, Bineo-i1ekuii, iHie MeTogu4He
3a0e3ne4eHHs

1. https://www.academia.edu/19849182/A Pragmatic_Introduction_to_Signal Processing_with
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