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Pozznanymo ocobnueocmi 3acmocy8anHs CReKmMpanbHUX Memoois 0Jis 6UAGINCHHA XAPAKMEPUCMUK 6/1ACIUGOCH el
00°ckmie Keanimempii ¢ pizHUX UACMOMHUX OIANAZOHAX e/IEKMPOMAZHIMHUX X6UTb.

Pacc.uompenbt ocobennocmu npumenenus CReKmpajibHovlx Memo0o0e 014 6blA61eHUA xXapakmepucmuk ceolicme

00beKmoes Keanumempuu 6 pa3novlX 4adCHOHHbIX ouanazoHax INIeKMPOMACHUMHbBIX 6OJIH.

Peculiarities of spectral method application aimed at detecting qualimetry object properties in the different frequency
ranges of electro-magnetic waves are under consideration.

Beryn. OnHuM 3 TPIOPUTETHHX HAMPSIMIB CydacHUX
(yHIaMEHTaIBbHUX Ta MPUKIAIHUX JOCTIIKEHb € PO3-
BUTOK KOHKYPEHTO3JaTHHX HAYKOMICTKHX TEXHOIOTIH 3
METOI0 CTBOPEHHS Ta BIPOBa/KEHHS HOBHX METO/IIB
€KCTIPEeC-KOHTPOITI0, BUMPOOYBaHb, OIIHIOBAHHS SKOCTI Ta
Oe3mevHoCTi NpOAYKIi. BuMorn crnoxuBaya 1oao sSKOCTi
OyIb-SIKOTO BHIY TPOAYKIii HEBMHHHO 3pPOCTAIOTh, IO
CprOBOZI)KyCTbCﬂ BHpOBaZI)KeHHﬂM 3aXOZIiB, CHpﬂMOBaHI/IX
Ha ii MOKpallaHHA, a, pa3oM 3 THM, IOLIYK NPOCTHX Ta
JOCTYITHUX METOIIB 1 3ac00iB IS OLIHIOBAHHS SIKICHOI'O
piBHS Takoi mpoxaykuii. He MeHII akTyaJbHUM NMHUTaHHSIM B
it cdepi € miABUILEHHS TOYHOCTI 1 BIpOTiAHOCTI pe3yib-
TaTiB JOCIIKEHD.

AxtyanbHicTh. [lpukinazmoM  cydacHMX — METOJIB
BUMIPIOBaHHS XapaKTEPUCTHK BJIACTHBOCTEH 00 €KTIB Ta
MaTepialiB € ONTHYHI BUMIPIOBaHHS, IO HUHI BXKE TyXKe
nomMpeHi uist (i3MYHUX 1 XIMIYHHX JIOCIiIKEeHb, 30KpeMa
Ui AKICHOI Ta KIJIBKICHOI aHaJITUYHOI OLIHKUA 00’ €KTiB
[1]. B ontrunux 3BT BUKOPUCTOBYETHCA, K MPAaBUIIO, Ta
YacTHHA €JIeKTPOMArHiTHOrO BUIPOMiHIOBAaHHS, sIKE Iepe-
OyBae B yibTpadioneroBiil i BUAUMII 00nacTi Ta yMOBHO
HA3MBAECThCA ONTHYHHM. IX CyTh MOJATae y BH3HAUYEHHi
CTyNeHs TIOTJIMHAHHS BUIPOMIHIOBaHHS — MaTepiajioM
00’exTa y BKazaHiil o0yacTi, sika 3aJeKUTh Bij eIEeKTPOH-

HOI CTPYKTypH HOro MOJEKyl 1 XapaKTepu3yeTbcs

ONTHYHOK TYCTHHOK Martepiany. [Ipu mpomy crocre-
piraerbcsi BHOIPKOBICTh IOTVIMHAHHS, SKa 3aJICKUTH BiJ
Marepiany i CTpyKTYpH MOJIEKYII.

3aJeXHO Big XapakTepy B3aeMomii pEYOBHHH 3
€NIEKTPOMATHITHUM  BHIIPOMiHIOBaHHSIM
I0TBCSl CyYacHi ONTUYHI METOAN :

— abcopOriiiHi (BUMIpIOBaHHSA IOIVIMHAHHS PEYOBU-
HOIO CBITJIOBOTO BHIPOMiHIOBaHHs). Jl0 HHMX HalexaTb
KOJIOPUMETPis, (HOTOKONOPUMETPIs, CIEKTPOPOTOMETPis,
aTOMHO-a/IcOpOLiiiHI MeToau, TypOinuMeTpis (BUMiproBaH-

BUKOPUCTOBY-

HSl 1THTEHCHUBHOCTI BUIIPOMIHIOBAHHS, SIKE€ IOTJIMHAETHCS
He3a0apBJICHOIO CYCIIEeH3i€l0), HedeaoMerpis (BUMIpIO-
BaHHSI IHTCHCHBHOCTI BUIIPOMIHIOBAaHHSI, SIKE B1IOUBAETHCS
abo0 po3citoeTbesi 3a0apBiIeHO0 a00 He3a0apBIICHOIO CyC-
MICH31€10);

— eMicCiiiHi (BUMIpPIOBaHHS IHTEHCHUBHOCTI BIJIACHOTO
BUIIPOMIHIOBaHHS peuoBHHH). Jlo HUX Hanexathb (iroopo-
METpisl, eMICIHHMH CIeKTpaJbHUN aHaji3 Ta MOJyM sHa
¢doTomerpist.

BUKOPHCTOBYIOTBCS TaKOK METOOH, OCHOBaHI Ha SBU-
Il TOJsApU3anii MOJEKYI IiJ €0 CBITIOBOTO BHUIIPOMi-
HIOBaHHA :

— pedpakxromeTpiss (BUMIpIOBaHHS TOKAa3HHKA 3aJI0M-
JICHHS);

— TmonsApuMeTpis (BUMIpIOBaHHS Kyra OOepTaHHs
TUTOIIMHY TOJNSAPH3allii MOJSPU30BAHOTO MPOMEHs CBITIIA,
1[0 TIPOMIIIOB Yepe3 ONTHYHO aKTUBHE CEPEIOBUIIE);
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— iHTepdepomerpist (BUMiproBaHHS 3CyBY iHTepde-
peHI] CBITIOBUX TPOMEHIB MpPHU TMPOXODKEHHI iX Kpi3b
KIOBETH 3 PO3YMHOM PEYOBHHH, PO3UYHMHHHKOM Ta Kpi3b
KOJIIMaTop).

Cepell ©NEKTPUYHUX BHMIPIOBATBHUAX METOMIB, SIKi
3aCTOCOBYIOTh JUISL JIOCTI/DKEHHS SIKICHUX BIIACTHBOCTEH
00’€eKTiB KBaJIiMeTpii [2], MOXKHA BUIIIUTH TaKi:

— KOH/IYKTOMETPUYHHUNA MeTOA (IPYHTYETHCS Ha BUMIi-
PIOBaHHI €JIeKTPUYHOI POBITHOCTI 00’ €KTIB);

— iMmegaHcHuE Meton (Tependadae MOAaHHSA 00’ €KTa
SIK TIOBHOTO OIOpY, CKJIaJOBi SKOTO MICTSTh iH(pOpMAIliI0
PO MEBHi (hi3UKO-XIMI4HI BIACTHBOCTI);

— JeTbKOMETPpUYHUN  MeToZ] (00’€KT TOCTiIKCHHS
MONAIOTh SK MIDKENEKTPOJHY CKJIaJloBY KOHJEHcaTopa,
€MHICTh SIKOTO BU3HAYA€EThCS JIIENIEKTPUYHOIO MPOHUKHIC-
TIO HOTO MIXKEJIEKTPOAHOr0 MpocTopy abo 3MiHOK HOro
TeOMETPUYHHX PO3MIpiB);

— YaCTOTHO-JUCIIEpCiiiHuiT MeTox (TpYHTYEThCS Ha
aHaJi3i OTPUMaHMX B pe3yJbTaTi BUMIPIOBaHHS aMILTi-
TYAHO-4aCTOTHUX YW (Pa304acTOTHUX XapaKTEPHCTHUKaX
00’eKTa JOCIIPKECHHS, PO3TAIIOBAHOTO B KOJi 3MIHHOTO
CTpyMY).

Xoya CIHeKTpajabHI JOCTIHKCHHS TPamuIliiiHO aco-
IIIOIOTBCS 3 ONTHYHUM BUIPOMIHIOBaHHAM, iX BHKO-
PHUCTOBYIOTh HANpPHUKIaL, y (i3HKO-XIMIYHHUX BHMIpIO-
BaHHAX. [IpUKIagoM eneKTpUYHUX CIEKTPAIbHHUX JTOCHTi/-
KEHb XapaKTEepUCTHK BJIACTHBOCTEH MarepialiB € imi-
TaHCHa criekTpockomis. CyTh METOly TOJISATAae Y BUBYECHHI
OTPUMAHOI'0 BIATYKY, IO BHHHKAE B JIOCHIPKyBaHIH
CHCTeMI, TOJIaHili JIBOMOJFOCHIUKOM, Ha BIUIUB 30ypeHHS y
BUTJISIII CHHYCOIJalIbHOI HAIPYTH 3 MaJIO0 aMILTITYIOH0

U(t)=Uqsin(ot) pisHoi dyactotd. SIKmo BHXiZHHM
napameTpoM BBaxatH ctpyM [(t) = Iy sin(0f+@), mo

NpOTiKa€ B CHCTEMi, TO CKJIaJIOBi iMiTaHCy OYIyTh
BU3HAYATHCS K

U(r)

KOMILIeKCHuUit onip Z (®) =—= — iMnenanc, a6o

1(1)
1(1)

KOMILICKCHA TIPOBiAHiCTb Y (0)=—-% — aamiranc.
U(t)

OCKIIbKA  BITYK CHCTEMH 3YMOBJICHHH CYKYITHICTIO
Oaratbox (hakTopiB, VISl JETANBHIIIONO OMKCY MPOIIECIB, IO
BUHHKAIOTh T [€I0 EIEeKTPUYHOrO OIS, KOMIUIEKCHI
iMiTaHCcHI faHi Z =Z + jZTta Y =Y + jY MOXHa TONIOBHUTH

JUENeKTPUYHOIO MPOBIJHICTIO € =€ + j€ Ta JOOPOTHICTO.

o mepeBar MeToy MOXHA 3apaXyBaTH MOXJIHBICTH
OIUCY BIATYKY CHCTEMH JiHIHHUMH (hOpMylamH, TOOTO
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JOTPUMaHHS TPUHLUIYY CYNEpHOo3ullii; CTa0iIbHICTh
CHCTEMHU — TIPHU YCyHEHHI 30ypeHHsS BOHA MOBEPTAEThCS B
TIOTIepeHIi CTaH; AOTPUMAaHHS NPUYUHHO-HACHIIKOBOTO
3B’S3KY — BIICYTHICTh BIATYKY /0 NPHUKIAACHHS CUTHAIY
30ypeHHsI; iMiTaHC TOBUHEH OYTH CKIHYEHHHM — CHCTEMa
HEe MICTHTh OCOOJMBOCTEH B 3MiHI CBOIX BIIACTHBOCTEH.
Ha3BaHi 0CcOONHMBOCTI NMAlOTh MOXKIIHUBICTH IHTEpPIIpETAIlii
pe3yNbTaTiB  JIOCHI/PKEHHS IMITaHCY TepMiHaMu Teopil
JMHIHHUX CUCTEM.

Jloci iMmenmaHCHI Ta aaMITaHCHI CIEKTPH 3acTOCO-
BYBAJIHCS, TEPEBaXHO, B KJIACHYHIM eNeKTpuli Ta Yy
¢iznuHii ximii [3]. Y nepuioMy BUNaAKy JOCTIIKYBaINCS
BJIACTUBOCTI 00’ €KTIB EIEKTPUYHOI MIPUPOIH, Y IPYTOMY —
JUTS BUBYCHHS IPOICCIB Ta BJIACTHBOCTEH IMEpEeHOCY 3a-
psany Ha (a30BHX TPAaHUISAX TBEPJE TIIO-ENEKTPONIT YH
ra3oBe CEpelOBHINE, MIiCIEKTPUYHUX  BIACTHBOCTEH
MaTepiaiiB, MEXaHi3MIB eleKTpoxiMiuHuX peakiiil. Teo-
pEeTHYHO iX 3aCTOCYBaHHs JUIS OIIHIOBAHHS SIKOCTiI TPO-
JIYKIiT HeeNeKTPUYHOI TPHPOAH Oyao OOTpYHTOBaHO B
pobotax [2, 4], omHaK MPaKTHYHUX PE3YNbTATIB B I[HOMY
HanpsiIMKy mie Hebarato. KoHmemniiss iMiTaHCHOTO KOHT-
POJTIO SIKOCTI TPYHTYETHCSI HA BUMIPIOBAaHHSAX TapaMeTpiB
MOJIEII, SIKOIO MOJAEThCS 00 €KT B KOJIi 3MIHHOTO CTPYMY,
a TaKoK Ha yMOBaxX Ta METOIUKAxX, NMPUHHATHX B KBali-
MeTpii, TOTPUMAaHHs SIKUX JacTh 3MOTY peaji3yBaTH BCi
TiepeBary eNeKTPHYHOTO METO/y OLIIHFOBaHHS SKOCTI [4].

IMnenaHcHU Ta aaMITAaHCHHH CHEKTPH 3pY4HO poO-
3MISJaTH Ha OCHOBI aHAJIOrOBOI MOJIENI €JIEKTPUYHOI KO-
MIpKH 3 JIOCIIDKYBaHMM MatepiajioM Yy BUIVIZI «eKBiBa-
JIEHTHOI €IIEKTPUYHOI CXEMUY.

[poriec NPOXOMKEHHS EJNEKTPUYHOIO CTpyMy 4epe3
00’€KT KOHTPONIO MOXHA IOAATH SAK IPOXOMKEHHS
CTpyMYy B €JIEKTPUYHOMY KOJIi, MapaMeTpu eJeMEHTIB
SKOTO BIJNOBIAIOTh mNapamerpam o00’ekta. KoxHuii i3
napaMmeTpiB € JpKepenoM iHQopmarlii Mmpo BIACTUBOCTI
MEeBHOI MAaCUBHOI (hi3UYHOT BETMYHHHU.

[lpu upoMy mMOBHMHHI HOpMYBatucs (Hi3MKO-XiMiuHi
BJIACTHBOCTI BEIUKOI TPYNU PI3HUX BHAIB MPOAYKIHI Yy
BUIIAZI €JEKTPHYHHUX MOJENeH, IO OIMCYIOThCS Marte-
MaTUYHHMH BHpa3aMH, YacTOTHUH [iama3oH, a TaKOX
piBEHb TECTOBOI'O CHTHATY 3a 3HAYEHHAMH, 3a SKUX He
PYHHYIOTBCSL SIK  €NeKTpHYHI, Tak 1 (i3uKo-XiMiuHi
BJIACTHBOCTI (MapameTpu) 00’ €KTa KOHTPOJIIO.

ExBiBaJIeHTHUMHU MapaMeTrpaMu, sIKi  BiJIIOB1IAIOTh
OKpPEMHUM BJIACTHBOCTSIM BUMIPIOBAILHOTO 00’€KTa, Yy BU-
MIpIOBaJIBHOMY €KCIIEPUMEHTI € Omip, MPOBIIHICTh, €M-
HICTB Ta 1HIyKTHBHICTb.

Ines pmocaimxenusi. OTKe, OCHOBHHM CIIIJIGHAM 3aB-

JIAaHHSAM OIIMCAHMUX JOCTIIKEHD € BUABICHHS 3aJIEKHOCTEN
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ONTHYHUX Ta ENEeKTPUYHUX BIIACTHBOCTEH 00’E€KTIB CTO-
COBHO iX MatepiaJibHOro ckjamy. /Iy 1bOro BHKOPUCTO-
BYETHCS TOPIBHSHHS CHEKTPIiB IHTEHCUBHOCTI MOTJIMHAHHS
PI3HUX MOJIEKyN, SKi TIO#AITbCs y TpadiyHOMy UM
YHCIOBOMY BHUTJImi. ['pynmu aroMiB, MmO 3yMOBIIOIOTH
NEBHUI pIBeHb TMOIJIMHAHHSA YU BHUIIPOMIHEHHS Ha
KOHKPETHHX AUISHKaX CIIEKTPa, MOXYTh 3yCTpiUaTHCh SIK
B CKJIQJIHUX OyJ0BaxX MOJIEKYJ, TaK i B MPOCTIIINX.

Mo)kHa TakoX BHKOHATH y3araJbHEeHy KiacHU]ikaiito
NepeiueHuK METONIB, HalpuKiIag, 3a YaCTOTHUMH
XapaKTEepUCTUKAMU B TEBHIM 00JIACTiI eIEKTPOMArHiTHOI'O
BUMPOMIiHIOBaHHS. Pa3om 3 TuMm, Bci Ha3BaHi MeToau
IPYHTYIOTbCS Ha OIHIH CIJIbHIA O3HAIl PEYOBHHM,
MaTepialy 4d BHUPOOY, SKOIO € peakilisi BHYTPIIIHBOT
CTPYKTYpH, IO MiAJA€ThCS MPOXOMKEHHIO ONTHYHOTO
BUIPOMIHIOBaHHS Y EJEKTPUYHOTO CTPYMY 32 MEBHUX
PIBHIB TIPUKIJIQJIECHOTO TECTOBOTO CHUTHaly. To0To y3a-
rajlbHEHUM TapaMeTpoM 00 €KTIB JOCIiKEHHS MOXKHa
BB2)XaTH ONTHYHY TYCTHHY Ta KOMIUIEKCHHH OIIip
(immenanc) abo ONTHUYHY Ta KOMIUIEKCHY IPOBIAHICTH
(ammitaHc), TOOTO iMiTaHC.

CyTh NPOMOHOBAHOTO HAMPSMKY JOCIIKEHb IMONATae
B TakoMy. Ha OCHOBI BIIOMHX METOMIB Ta pe3yNbTaTiB
JOCITI/DKEHb Y PI3HUX Tany3sx [2, 6, 7] 3MiHCHUTH MOMIYK
KOPEJSIIIHUX 3B’SI3KIB PE3YJbTATIB CIIEKTPAIGHHUX JIO-
CI/DKEHb B ONTHYHOMY, pajio- 1 3ByKOBOMY Jiara3oHax
eNIEKTPOMArHiTHUX XBHIb 3 (I3HKO-XIMIYHUMH Xapak-
TepUCTUKaMU 00’ €KTiB. BukopucToByroun 3ramaHy Bixke
3aJIeKHICTh TOTJIMHAHHS BUIPOMIHIOBAHHS MaTepiajioM

00’€KTa BiJl ENEKTPOHHOI CTPYKTYypH HOrO MOJEKYN, B
MOETHAHHI 3 BUOIPKOBICTIO TOTIMHAHHS, SIKa 3aJICXKHUTh BiJl
CTPYKTYPU MOJIEKYJd, a TaKOK PO3IIMPIOIOYH JIiana3oH
CTHEKTPAJIbHUX JOCTIDKEHh B €JICKTPUYHY Ta aKyCTUYHY
obnacti, MOXXHa iIeHTH(]IKYBaTH MOJEKYIH MaTepiaiy.
KoMIuteKCHICTh OCTiIKEeHb OyJae iCTOTHOH IepEeBaror
METOJIy, OCKUIBKH XapaKTEepUCTHUUYHI TPy MOXYTh OyTH
BUABJICHI B MOJIEKYJaX, CKIAIHICTh OYJOBU SKUX MOXKE
3MIHIOBATUCH Y ITHPOKHX MEKaX.

[To3UTHBHI Pe3yNIbTaTH EKCIIEPUMEHTAIBHHUX TMOIIYKIB
B IbOMY HalpsSIMKy CTaHYTb OCHOBOIO IS CTBOPCHHS
YHIBEpCAJIbHOTO  BHMIPIOBAJIBHOTO  MEPETBOpPIOBAYa 3
HaOOpOM PI3HUX THUIIB CEHCOPIB, IO a0 O MOMJIUBICTh
BUKOPUCTOBYBATH SIK HOBI, TaK i ICHyIOUl BHUMipIOBaJIbHI
3aco0u, cydacHi mikponporecopHi 3BT Ta o04ucIroBaIh-
HY TEXHIKY. A IIe, CBOEI0 YEproro, MOMOBHUTE CIIEKTp 3a-
CO0IB CHOKMBaua HOBHMMHU METOAMKAMH Ta YHiBepcalib-
HUMH 1HTEJICKTyaTbHUMH 3aC00aMH KOHTPOIIIO JUTS OI[iHKH
BIJIOBITHOCTI TPOMYKIII BMMOraM HOPMAaTHBHHX JOKY-
MEHTIB, MiIBUIINATH OE3IeKy Ta AKICHUI piBeHb NMPOAYKIIT,
BIJIMIOBIZHICTh 1 OE3MEYHICTh TEXHOJOTIYHUX IPOLECIB,
MIOKPAIIUTh PiBEHb €KOJIOTIYHOTO MOHITOPHUHTY TOIIIO.

Otmxe, 3 METOK Yy3araJbHEHOTO IiAXOLy IO pPO3B’s-
3aHHS 3a/la4 OI[IHIOBAaHHS SIKICHOTO PIiBHS MpPOMYKINi J0-
IUIBHO TepeNiyeHi MeToau 00’€JHaTH B OJUH KOMILICK-
CHUIl MeToi, KOTpHid OM mojsraB B OIIHII Ta iJAEHTH-
¢ikarii 00’ekTa TOCIIKEHHS 32 pe3y/IbTaTaMH HOro peak-
1i{ Ha MPOXODKEHHS eeKTPOMAarHiTHOI XBMII, 110 3MiHIO-
€THCS B NIMPOKOMY YaCTOTHOMY Jliana3oHi (PUCYHOK).

QopMyBaHHA OBpobka
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BucHoBkm. IlepeBara Takoro miIXomay MOXKe IIpO-
SIBUTUCSI B CHUTYaIlisiX, KOJM HAa BHKOPUCTAHHS Tpaiu-
IIHHAX METOJIIB HAKITAAI0ThCS MIEBHI (Pi3UUHI OOMEIKEHHS.
Hampukman, ocoONuBICTIO AESIKHX MatepialiB € Te, M0
CIEKTpH eMicii JOMINIOK B IMX MarepiajaX BHAUMI
HEO30pOEHUM OKOM, KOJH iX HarpitTm 10 TeMIlepaTypw,
oinbmioi, Hixk 500 °C. Asne HarpiBaHHA 0 BUCOKHX TEMIIC-
paTyp MOXe CYIMpPOBOKYBAaTHCh 3MIHOK CTPYKTYpH, da-
30BOTO CTaHy 4YHM pYHHYBaHHsIM Matepiany. Tomi 3
apceHally CIEKTpaJbHHAX METOIIB Tpeba BHOWpATH Taki,
10 3aI0BOJILHSIOTH HaKIadeHI OOMEXEHHS.

IMosutuBHa croenugika TOETHAHHS CICKTPAJIBHUX
METOMIB B €IMHY KOMIUIEKCHY CHCTEMY MOXE OCOOJIMBO
MPOSIBUTHCS. B ICTOTHOMY pPO3LIMPEHHI Tany3i ii BHKO-
PHUCTaHHsI MMOPIBHAHO 3 OKPEMHUMH MeTofaMH. [Ipukiamom
MOXYTh OYTH JOCHIHKEHHS HEMPO30POro i ONTUIHOTO
BHUITPOMIHIOBaHHS 00’€KTa CICKTPaJbHAMH METOHaMH B
y pasi
BIJICYTHOCTI JJOCTQTHBOI IMPOBIAHOCTI MaTepiany 3aaisiTH

3BYKOBOMY UYH pajiojiama3oHi 1 HaBIaKH,
onTryHi Metoau. OKpiM TOro, 3a BiJICYyTHOCTI MOXIIUBOCTI
JIOCII/DKEHHSI CIIEKTpa TOTJIMHAHHA MO)XKHa OTPUMATH
CIEKTp BJACHOTO BHIIPOMIHIOBaHHSI 00’€KTa; TPH BHUSB-
JICHH] BIUIMBY Ha CTPYKTYpY 00’ €KTa MEBHOIO Jliala3oHy
JIOBXKHMH XBWJIb, IO TPUBOAUTH 1O ii 3MiHU, BUKOPHUCTATH
IHIIWIA Jiana3oH, e TaKWil BIUTUB HE TPOSBISETHCS TOIIO,
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10, 3PEINTOI0, JaCTh MOXKIHUBICTH JOCIIIPKYBaTH 00’ €KT
He3aJIeKHO BiJl OO MPHPOAN.
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