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ketones and aromatic hydrocarbons can be used as solvents, allowing much greater
freedom in the choice of binders. This type of ink for inkjet printing, such as solvent
ink, is considered in detail. Solvent ink is a complex physical and chemical system
for inkjet printing, consisting of pigment, polymer, film former, solvent and special
additives. The structural composition of solvents is characterized, which, getting on
paper, undergoes a number of changes over a fixed period of time, as a result of
which the dye dries on paper. Ethanol, benzyl alcohol and many other solvents can
also be used as carriers. The choice of solvent or solvents often depends on the
properties of the writing instrument. The so-called «invisible» ink (UV ink,
thermosetting ink, etc.) was studied separately as a kind of protective element. This
type of ink is mainly used in steganography, anti-counterfeiting and currency security
features, packaging authenticity indicators, brand protection, and secret messages.
Conclusions are drawn, emphasizing that understanding the principle of operation of
one or another element of protection allows forensic experts of forensic technical
examination of documents to effectively identify forgery.

Key words: document protection, component composition, printing inks, solvent
inks, solvents, dyes, technical examination of documents.
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OOWH 3 nipxoAais A0 BUPIWWEHHA MUTAHHA BCTAHOBJIEHHA
XPOHONOIYHOI NOCNIAOBHOCTI BUKOHAHHA ENEKTPOIPA®IYHUX
TA PYKOMNMUCHUX PEKBI3UTIB 3A BIACYTHOCTI MICLb IXHBOIO
B3AEMHOIO NEPETUHY

He 3saxarouu Ha npozpec y Hayui i mexHiyi, docrnidxeHHo nocnidosHocmi eu-
KOHaHHS1 pekeizumie dokymeHmis, npudinsrome nidguLeHy yeazay i Ha Cy4YacHOMYy
emari po3gumKy mexHiyHoi ekcriepmu3u 0oKymMeHmis. Y crmammi po3asisiHymo rio-
Xi0 0o 3acmocysaHHs Memo0dy 8CMaHO8/1eHHS 0CTI008HOCMI BUKOHaHHS PeKsi3u-
mie OoKyMeHmiI8, 00UH 3 SIKUX 8UKOHaHUU criocobom enekmpoghomozpadpii, 3a 8id-
cymHocmi Micypb iX 83aEMHO20 riepemuHy. BuknadeHul aHarnia ompumaHux 8 Xodi
eKkcriepmHux 00cridXXeHb pe3ynbmamis.

Knroyoei cniosa: npucmpoi i3 nasepHoro mexHoriozieto OpyKy, enekmpoepadhi-
YyHUl crocib, mamepianu nucbma, MOHEPHUU «OH», MIKPOYaCMUHKU MOHEpPY,
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cepeldHs WinbHiCmb MOHEPHO20 «OOHY», KONboposi 3abaperieHi nisku, sideocrie-
KmparnbHuUl KoMmnapamop.

MocTtaHoBKa npobnemu. He AMBRASAYNCH HA TEXHIYHWIA NPOrpec, Ha iCHy-
BaHHSA LUPPOBUNX TEXHOSOTNN BUrOTOBMEHHSA JOKYMEHTIB, LLIO NPU3BENM A0 Ka-
pAVHanbHUX 3MiH cnocobiB BUKOHAHHS PEKBI3NTIB i peuenTyp maTepianis nu-
CbMa, MWUTAHHIO XPOHONOrii HaHeCeHHs LWTPUXIB pPEKBI3MTIB [AOKYMEeHTa
(OocnigXeHHIO NOCNIQOBHOCTI X BUKOHAHHSA), NiABULLEHY yBary nNpuaingaoThb i
Ha cy4acHoOMy aTari po3BWTKY TEXHIYHOI eKCnepTu3n OOKYMEHTIB, OCKifbKu
HanyacTile eAVHUM LINAXOM BUPILLEHHS NMMTaHHSA Npo AincHicTb abo nigpob-
NSHHA JOKYMEHTY € BCTaHOBIEHHS, BUKOHAHWI TEKCT NOBEpX Nignucy 4u 3a-
nucie, abo HaBnaku.

AHani3 octaHHix gocnigxeHb i nybnikauin. [JocnigxeHHs, siki NpoBo-
O9TbCSA B HanpsMKy BMBYEHHS MOXIMBOCTEN OMTUYHOI MiKpOCKONii Npu BUpi-
LUEeHHi 3aBAaHb NO BCTAHOBMEHHIO XPOHOMOriT BUKOHAHHS PEKBI3UTIB AOKYMEH-
TiB, BKa3ylOTb Ha CYTTEBI YCMiXM B HanNPsiIMKy 3acCTOCYyBaHHS MeETOAMKU, sika
3acHOBaHa Ha BUKOPWUCTaHHI Cy4aCHUX MOXITMBOCTEN ONTUYHMX MIKPOCKONIB Ta
BNPOBaXEHMNX cUCTEM Bidyanisauii i LmpoBoi peecTpauil kKapTuHU, sika crno-
cTepiraeTbcsa nig MikpockonoMm. [OCnigKeHHI0 MMTaHb, NOB'A3aHUX 3 BUPILLEH-
HAM 3aBAaHb MO BCTAHOBMEHHIO XPOHOIMOTii BUKOHAHHSA PEKBI3UTIB JOKYMEHTIB,
SIK 32 HAasiBHOCTI MiCLib iX B3aEMHUX NEPETUHIB Tak i 6e3 LunMx Miclb, NPUCBSAYEHI
po6otn O.B. HapaHosuy, I. B.JlowmaHosoi, B. |.0ybuHkn, C. B.Ctopoxe-
Hko [1], M. B.Toponogoi [3], A. ®.Cokonosa, Martina Luriakova [4].

Ak ceigyaTb pe3ynbTaTy aHanisy HaykoBoi nitepaTypu, OCHOBHa yBara npu-
AiNAeTbCsa NpakTULL 3aCTOCYBaHHSA MeToy BCTaHOBIEHHS MOCHiA0BHOCTI BUKO-
HaHHA PEKBI3NTIB AOKYMEHTIB, OAMH 3 SKUX BUKOHaHW cnocobom enekTpodo-
Torpacpii, 3a BiOCYTHOCTI MiCLb iX B3aEMHOro MNEPETUHY 3 YypaxyBaHHAM
CUTyaUin, y SKMX 3aCTOCyBaHHSA caMe LbOro MeToAy OOCHIIKEHHS MOXe Npus-
BECTW 0 NOMWIIKM 3i CTOPOHM eKcnepTa (HagaHHSA He BipHOi OLiHKM OTPUMaHKMX
pesynbTaTiB). ABTOpaMu HagaTbCsA OKpeMi pekomMeHAauii LWoa0 3aCTOCyBaHHSA
BKa3aHOro MetoAy AOCHiAXEHHS NPy NPOBEAEHHI Takoro pody ekcneptus, sKi
MOXYTb BYT1 AONOMKHUMM.

MeTta pocnigkeHHs. [pakTMyHe HanpautoBaHHA MigxodiB 4O 3acTocy-
BaHHA METOAY BCTAHOBIIEHHS MOCNIAOBHOCTI BUKOHAHHS PEKBI3UTIB LOKYMEHTIB,
OLVIH 3 SIKMX BUKOHaHUIM cnocobom enektpodoTorpadii, 3a BigCyTHOCTI MicLb iX
B32EMHOIO MepeTuHY.

BuknapeHHA ocHoBHoOro marepiany. OgHVM 3 HANMOLLMPEHILLUM NPU BU-
KOHaHHi APYKOBaHWNX TEKCTIB AOKYMEHTIB € enektporpadivyHunii cnocid 3 Bukopumc-
TaHHSIM MOPOLLUKOBUX TOHEPIB, TOOTO APYKYBaHHS 32 ONOMOrOH 3HAaKOCUHTE3YH0-
4YMX NPUCTPOIB i3 MNa3epHO TEexXHOMoriel ApyKy (NPUHTEp, KomipoBarbHWN
anapart, 6apaTodyHKLUiOHaNbLHWI NPUCTPIN), @ Y NPaKTWLi AiNOBOACTBA ANS BUKO-
HaHHSA PYKONMUCHKX 3anucie Yu Nianucie HaMyacTilwe 3acTOCOBYOTb NUCanbHi Npu-
nagy — pyyKku, ki cnopsimkeHi nactamu, renieBMMmn YopHunamu abo YopHunamm
ans aBTopydek. TOMy 1 HAWBINbLL YacTille WTPUXU TOHEPY Ha nanepi (TEKCTU Ha-
OPYKOBaHi Ha NPUCTPOSX i3 Ta3epHO TEXHOMOTIE APYKY) ABNA0TbCA 06’ ekTamm
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TEXHIYHOro JOCTIMKEHHS AOKYMEHTIB NPV BUPILLEHHI MUTaHb NOCAIAOBHOCTI iX BU-
KOHaHHS MO BiAHOLLUEHHIO A0 iHLWMX PEKBI3UTIB MMCbMA B AOKYMEHTI.

3 ekcnepTHOro 4ocCBigy Ta NpoBeAeHUX HayKOBWUX AOCHiAXEeHb Bi4OMO, L0
NPV BUCUXaHHI LUTPUXIB PYKOMUCHMX 3anuCiB, SKi BUKOHAHI BKasaHUMU BULLLE Ma-
Tepianamu, Ha NOBEPXHi YTBOPIOIOTLCA KONbOPOBI 3abapeneHi nnisku. Ix pisHo-
MipHICTb 3anexaTnme Big KOHUEHTpaLii noniMepHOI CKNnagoBoi, Lo BXOAUTb 40
cknagy marepianie nucbMa — YMM BULLE BMICT L€l cknagoBoi Tum BinbLu piBHO-
MipHOto Byae NoBepxHeBa NiBKa; YAM HDKYE BMICT TO MaTepian nucbma gudy-
HOYE, MOBTOPIOE HEPIBHICTb MOBEPXHi, HA SIKiN BiH BUKOHAHWN.

Takox BigOMO, LLO NpY BMKOHAHHI TEKCTiB/306paxeHb, 3a JOMOMOIoK npu-
CTpiB i3 Na3epHO TEXHOMNOTIE APYKY, Ha BiNlbHUX AiNAHKaX apKyLly JOKyMeHTa
3aBXan 3'9BNAETLCH «(POHY, O YTBOPIOETLCHA MIKPOYACTUHKN TOHepa (ix nosisa
3yMOBIeHa HasABHICTIO Ha noBepxHi BepxHboro Bany (Upper Fuse rRoller) kapT-
PUOKY 3anuLLIKiB OKpEMUX YaCTUHOK ToHepy). LWinbHicTb «poHy» (xapakTep po-
3M04iny Mikpo4acTMHOK MO apKyLuy), TOOTO KiNbKICTb MIKPOYACTOK Ha OAMHULIIO
nnoLyi, 3anexuTb Bif CTaHy cBiTnoYvyTnuBoro 6apabaHa nasepHoro NpUcTpoto,
a Takox Big 06’emy HagpykoBaHOro martepiany (4um Ginblue 3HaKiB TEKCTY, TUM
IHTEHCVBHILWNI «(OHY).

lMpwn BupiWweHHI nNuUTaHb 3i BCTAHOBMEHHA NOCMILOBHOCTI BUKOHAHHS
LITPUXiB, yTBOPEHUX enekTpodoTorpadivHmm cnocobom i matepianamu ans py-
YOK, 3a Bi4CYTHOCTI OiNsHOK TX B3aEMHOr0o nepeTuHy, BUKOPUCTOBYETLCA METOS
[OCHigXEeHHS, 3aCHOBaHMIN Ha BiAOMOMY SIBMLLi BUHUKHEHHS Mig, BNAIMBOM CBIT-
FI0BOro BUMNPOMiHIOBaHHS ONTUYHNX XBUIbOBMX €heKTiB y TOHKIN nnisui dhapby-
BasibHO| PEYOBMHMN Ha MOBEPXHI LWTPUXa (MiKpOYaCTUHKax TOHepa).

[ns cnoctepexeHHs onTUYHUX edeKTiB B TOHKMX MiiBKax Ha AinsHkax ne-
pPeTUHY LITPUXIB (ChparMeHTIiB LUTPUXIB, MIKPOYACTMHOK) TOHEpa MiaAXoaaTb SK
npsiMi Tak i iHBepTOBaHi MikpocKonu BigdWUTOro ceiTna, Aki 4alTb MOXITMBICTb
36inbweHHs go 500* Ta Ginblue kpar.

TakMMm YMHOM, B 3aneXHOCTI Big TOro siKk po3TalloBaHi MIKpOYaCTUHKM TO-
Hepy Mo BiAHOLWIEHHIO OO LUTPUXIB PYKOMUCHMX pekBi3nTiB Byae 3pobneHa ekc-
nepTHa OujiHKa NPO NOCMIOOBHICTb BUKOHAHHSA BiANOBIOHMX PEKBI3UTIB.

Ha nepwomy etani gocnigkeHHs OUIHIETLCS XapakTep «OHY», NOro LWifb-
HICTb Ha NeBHMX AiNAHKaxX NOBEPXHi nanepy AOCNIAXYBaHOro AOKYMeHTa, BUA
MiKpO4aCTUHOK TOHEPHOTO «DOHY».

Mpw OLiHL LWiNbHOCTi TOHEPHOIO «(OHY» HEODXIAHO OLHIOBATM Oro PiBHOMIpP-
HICTb Ha BiNbHWX Bif Oyab-SK1X PEKBI3UTIB AiNsHKaX apKyLuy Y MOPIBHAHHI 3 LMM No-
Ka3HMKOM Y MeXax PYKOMUCHUX LUTPUXIB. FK NpaBuno BUHWKAKOTL TPYAHOLL B OLHLL
LLiMbHOCTi TOHEPHOTO «(POHY» Y MEXaX PYKOMUCHWUX LUTPUXIB 3 MPUYMHM iX 3abapere-
HOCTI, HanpvKnaza, PyKOMUCHI LUTPUXM MatoTb TEMHUIA a0 YOPHWI KOMNbOPU.

Ekcnepramm KHAOICE MIO YkpaiHu npy npoBegeHi Takoro Buay ekcnepTus, Ha
nepLIoMy eTani AOCHIMHKEHHSA AN OUIHKM LWiNbHOCTI TOHEPHOIO «(POHY» Y Mexax
PYKOMUCHUX LUTPUXIB, NPOBOANTHLCHA BUBYEHHS LIMX LUTPUXIB B I4-npomeHsix (A=780-
850 HMm) npm 36inbLueHHi 80-128* kpaT 3a 4OMOMOrOK0 BijeocneKkTpanbHOro komna-
patopa. BuByeHHs pykonucHmx WTpuxis B 1Y npoMeHsix gae 3mory HiBenoBaTtu Ko-
nbopoBe 3abapBreHHs WTpuxiB (BMBUMTYU 6e36apBHi abo cnabko 3abapeneHi BTU-
CHYTI LLITPUXM) i TPOBECTM OLiHKY LLiNIbHOCTi TOHEPHOro «(POHY» B MOBHOMY OBCSA3i.
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BuBualoum TOHEpPHUN «GOH» B MAOLUMHI LUTPUXY OOBOfi YAcTO ekcrnepTu
CMoCTepiratoTb TaKy KAPTUHY: B MEXaX LUTPUXIB PYKOMUCHOIO PEKBI3UTY, AK npa-
BWMO LUe € NiANUC, HasiBHICTb MIKPOYACTUHOK TOHeEpPY BiAcCyTHS, abo HasiBHa Y
OyXe mManin KinbKocTi (CnocTepiraroTbCsa NULLE NOOAMHOKI LISITKM MO CaMUX Kpasix
LWITPMUXY) Ha BiAMIHY Big NpunernuMx 40 HbOro AINAHOK Ta Ha He3aapyKOBaHMX
JiNaHOK nanepy (4MB. PUCYHKM Huk4e 1, 2)

Puc. 1. ToHepHU «doH» Ha He3aApYyKOBaHWUX AiNsSHKax nanepy — HasiBHa 3Ha4vHa
KiNbKIiCTb MIKpO4aCTUHOK TOHEpPY, sIKi MatoTb BiAHOCHO PIBHOMIPHWIA iX po3nogin (pe-
3ynbTaT AOCNIOKEHHSI B yMOBaX AEHHOIrO NPsiIMOro OCBITINEHHS)

Puc. 2 — LLITpnx ogHOro 3 HassBHOro Ha JOKYMEHTI Nignucy: a) B yMoBax AeHHOro
npsiMoro ocBiTneHHs; 6) B IY-npomeHsax A=850 HM (MiKpOYACTUHKM TOHEpPY Mic-
TATbCA HA NPUMErnuX OO WTPUXY NigNUCY AiNsHKax, Npu UbOMYy B NAOWWHI Nignucy
(6e36apBHUIA BTUCHYTWIA penbed), MIKpOYACTUHKN Maibke BiACYTHI)
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Mpy uboMy nMopyd 3 NiANMCOM, B MeXax SIKOro BiACYTHI MIKpOYaCTUHKN TO-
Hepy, HasABHI MigNNCKY B MeXaX LUTPUXIB SKUX Taki MIKpPOYACTUHKM MPUCYTHI, K
MaloTb TaKUN e BiAHOCHO PIBHOMIPHWI iX PO3MNOAIN, SK i MPUnMIMi 4O WTpuUXiB
AiNsHKW apKyLly nanepy Ta He3aapyKkoBaHi AiNAHKA LibOro AOKYMEHTY (AMB. HU-
K4Ye PUCYHOK 3)

Puc. 3 — LLITpnx 04HOro 3 HAABHOMO Ha JOKYMEHTI Nianucy:
a) B yMOBaXx AEHHOro NpPsIMOro OCBITMEHHS;
6) B I4-npomeHsAx A=850 HM (MiKPOYACTMHKN TOHEPY MICTATLCA SK HA NPUNernMx 4o
nignucy AinsiHkax Tak i y NoLwmHi wrpuxa)

Ekcneptamn nNpoBOAMBCS €KCMEPUMEHT LUMSAXOM BUKOHAHHSA PYKOMUCHUX
3anucie pisHMM MaTepianom NUcbMa — pyvykamu crnopsgXeHuMu nactamu, reni-
€BUMW YOPHUNAMK Ta YOpHWUNaMmM AN aBTOpYYeEK i BUKOHaHHS TEeKCTiB 3a 4ono-
MOrOI0 3HaKOCMHTE3YIOUMX MPUCTPOIB i3 Na3epHOI0 TEXHONOrIE ApyKy. Buko-
HaHHA PEeKBI3UTIB MPOBOAMNOCH Y PIi3HIN XPOHOMOrT MPU LbOMY PYKOMUCHI
PEeKBI3UTU HE Manu MiClb B3aEMHUX NEPETUHIB 3 APYKOBAHUMUN TEKCTaAMMU.

EkcnepumeHT nokasas, Luo:

— NpY BUKOHaHI pyKOMMCHUX 3anuciB i NiANUCIB Nicnsa ApyKyBaHHS TEKCTIB,
MIKpOYaCTMHKM, O YyTBOPHOIOTb TOHEPHUIN «(POH» Ta AKi MICTATLCH Y NIOLWMHI
PYKOMMUCHUX LUTPUXIB, HE MalOTb SIKOroCb AOAATKOBOrO BiANyLUEHHS Big nosep-
XHi nanepy By3nom NULIy4oro npunagy, ane matwTb Nocky hopmy (MpUM’ATICTb
BY3MOM MNULLIYYOro npunagy), Ha NOBEPXHi SKMX CnocTepiraeTbCa NyprnypoBuii
abo nomapaHyeBuin 6nMck, 06yMOBNEHMIA HASIBHICTIO HA iX NOBEPXHi Hawapy-
BaHb MaTepiany nnucbMa, SKMMN BUKOHaHI Lii PyKOMUCHI PEKBI3NTMY;

— He BigbyBaBcsa BNMMB MaTepiany nucbMa (XiMiYHWUIA/DI3NYHMIA) Ha CTil-
KicTb B0 doikcaLil YaCTUHOK TOHepY;

— NPV BUKOHAHHI PYKOMUCHMX PEKBI3UTIB LLe A0 TOro, sk BiaOyBaeTbCs Apy-
KyBaHHS TEKCTY, Y iX 3arnMbneHnx wrpmxax crocrepiraeTbCs BiACYTHICTb Mik-
pPOYACTMHOK, LLIO YTBOPHOIOTbL TOHEPHUIA «OH» abo iX KinbkicTb HabaraTo me-
HLUA Hi>K Ha AinsHKax nopsg.

395



Kpuminanicmuka i cydosa ekcriepmus3a. Burnyck 68

[ocnigpkeHHs nokasanu, LWo BigCyTHICTb MIKpOYaCTUHOK TOHepy, B 3arnnbd-
NeHVX Bif, By3na NyLy40ro NpUCTPOIO LWTPUXax PyKOMUCHUX PEKBI3UTIB, He 3a-
NexvTb Big maTepiany nucbma, a noe’sa3aHe 3 pis4HMMKM ocHoBaMn poboTu
NPUCTPOIB OPYKY i3 TasepHO0 TEXHOSOTIED.

Po3srnsHeMo npouec ApyKyBaHHsi NPUCTPOIB i3 NasepHOK TEXHOMOTIE
APYKY.

JlasepHuii NpUCTpIn — Lie NPUCTPIN, B AKOMY 41151 NEPEHECEHHS 300paXKeHHS
Ha nanip BUKOPUCTOBYETLCA TOHEPHMI NOPOLLOK, Na3epHUi NPOMiHb Ta cTaTu-
YHa enekTpuka.

MpuHuMn poboTn nasepHoro npuHTepa € oToeneKkTpuyHumM. [NpucTpin
cKrnagaeTbCs i3 TPbOX OCHOBHUX BMOKiB:

— Na3epHoro;

— (bopmyBarbHOro;

— 3aKpinnoBanbHOro (TEPMIYHOrO).

TNazep

L

horobapaban

o

Tepmoaan

Pwuc. 4. ®izanyHi ocHoBM poboTN NasepHoro nNpuHTepa
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3a paxyHOK (PyHKLIOHYBaHHSA LMX By3MiB BUXOAUTb DaxkaHun pesynbTarT.

Hacnpaegi npouec hopmyBaHHs1 306paXkeHHs1 AOCUTb NMPOCTUIA, | MOro MO-
XKHa po3bUTK Ha Kinbka OCHOBHMX eTani.:

1) cTBOpPEHHS 3apsagy Ha poTobapabaHi.

2) ocBiTa He3apsagxeHux obnacren Ha poToBany.

3) nepeHeceHHs TOHepa B He3apsaaXeHi obnacTti Ha oTobapabaHi.

4) nepeHeceHHs1 ToHepa 3 poTobapabaHa Ha apKyLl nanepy.

5) 3akpinneHHst TOHepa Ha nanepi.

BigcyTHicTb abo 3HayHe 3MEHLUEHHS YaCTUHOK TOHEpPY B 3arnnbrneHnx mic-
LAX PYKOMMUCHUX PEKBI3WTIB, AKi OynM BWKOHaHI Ha manepi we 00 ApyKyBaHHSA
TEKCTY, MOSACHIOE NPUHLMN pO6OTU 3HAKOCUHTE3YOYOro NPUCTPOIO 3 N1a3epHOI0
TEXHOSOriE0 APYKY Ha eTani nepeHeceHHs 306paxkeHHs Ha nanip (QuB. HUXYe
pUCYHOK 5).

peLenTopHuiA
6apabaH

Nanip

A

Ponuk nepeHocy

——
/

Puc. 5. ETan nepeHeceHHs1 306paxeHHs Ha nanip

Ha ubomy eTani migrotoBneHe 3abpakeHHs nepeHocuTbcsa 3 poTobapa-
©aHy Ha nanip. [nsa uboro BUKOPUCTOBYETHLCA HUTKA 3apsiAy, LLO CTBOPIOE BUCO-
KM NO3UTMBHUI 3apsag Mig nanepoM, 3aBAsKW YOMY TOHep NepeTsaryeTbCs Ha
nanip.
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BcTynHMK B MpuHTEp apkyll nanepy HaginseTbCs MO3UTUBHUM 3apsiaoM.
Mpoxoasum B 3iTKHEHHI 3 hoTobapabaHoMm, nanip 3abuvpae HeraTMBHO 3aps-
[PKEHi YaCTMHKK, B TOMY YMCHi | TOHeEp.

ToHep 3anuwaeTbcsa Ha nanepi, yTpMMy4YMCb NuLLe 3a paxyHOK efnekTpoc-
TaTU4YHOro nputsraHHsa. Akwo apby AoaaTkoBO He 3akpinuTw, ii Byae nerko
3MICTUTW 3 NIMCTa, HanpwKnag, NpoBiBLUX NO HbOMY nanbuem. Ona dikcauii To-
Hepa BUKOPUCTOBYETLCS HArpiBanbHUA MOy b, NPOXOAsYM Yepe3 sakuin hapby-
BanbHa peyoBUHa NNaBUTLCS | CXONMIOETLCH 3 Nanepom.

AHanisytoun oTpuMaHi ekcrnepMMeHTanbHUM LUASXOM pesynbTaTh Ta Bpa-
XOBYHOUM MPUHLMN POBOTM 3HAKOCUMHTE3YHYOro NPUCTPOIO 3 N1a3ePHOK TEXHO-
rniorieto OpyKy, eKcnepTu MPUALLNM A0 BWUCHOBKY, LLO BIiACYTHICTb, B Mexax
LUTPUXIB PYKOMUCHUX PEKBI3UTIB MIKPOYACTUHOK TOHepY, Ha BiAMiHy Big npuner-
NMX A0 HbOrO AiNAHOK, MOACHIOETLCS TUM, LLO YAaCTUHKN TOHEPY He 3MOrnu NnoT-
panuTu B 3arnnbneHi mMicus LWTPMUXiB PYKONUCHUX 3anuciB/nignucis B Tin xe Ki-
NbKOCTi, SKa CMOCTepiraeTbCa Ha MpuUnernux A0 PYKONUCHUX PEKBI3UTIB
AingHkax nanepy, Tak siKk nepeHoc ToHepa Yy 3arnubneHi micus noripwyeTbes
yHacnigok cnabkoi enekTponpoBiAHOCTI TaKUX MiCLb (MB. HMXKYE PUCYHOK 6)'.

3arnubneHHs Big NUWYYOro doTopeuent
By3na

Puc. 6. ETan nepeHeceHHs1 306paxeHHs Ha nanip, Wo BXe MICTUTb PYKOMUCHI
peKBi3nTW, a caMe MICTUTb BTUCHEHI CNiau Big By3na nuLIyyoro npunagy

BucHoBku. OTxe, 3 ornsay Ha NpoBeAeHi AOCNiAXeHHA Ta OTpUMaHi pe-
3ynbTaTu, NPU BUPILLEHHI NWTaHb i3 BCTAHOBMEHHSI MOCMIOBHOCTI BUKOHAHHS
LWITPUXIB, YTBOPEHMX enekTpodoTorpadidyHMmM crnocobom i nuy4umn npuna-
Aamu, 3a BiACYTHOCTI OiNsHOK TX B3aEMHOr0 NeEpPeTUHy, BXe Ha eTani BUBYEHHSI
TOHepHoro «doHy» B I4Y-npomeHsix (A=780-850 HM), MOXHa OiATM BUCHOBKY, LLIO
3anuc/nignuc 6yB BUKOHaHWIM paHille ApYKyBaHHSA TeKCTy/3obpaxeHHs Ha

! Martina Luniakova. Sequence of Entries Determination — New Approach to Additional Print. /
11" International Forensic Symposium Bratislava 2013
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3HAKOCUHTE3YYOMY MPUCTPOI, SKLLO B MEXax LUTPUXIB PYKOMUCHUX PEKBI3UTIB,
CMOCTEepIraeTbCs BiACYTHICTb MIKPOYaCTMHOK TOHEpY, WO 3’ABMASIOTLCHA B NpPO-
ueci apyky, abo ix KinbKicTb 3Ha4YHO MEHLUA Yy NOPIBHAHHI 3 NPUAErnMMn 40 LUMX
WITPUXIiB AiNAHKaMM nanepy.

OkpiM LbOro ekcneptamu, ki NPOBOAATL TEXHIYHI AOCNIAKEHHA OOKYMEH-
TiB, MPOAOBXYETbCA BUBYEHHS PEKBI3UTIB OTPMMaHux enektpodoTtorpadiyHnm
cnocoboM Ha pPi3HMX Mapkax i MoAensix Na3epHUX NPUCTPOIB, a TaKoX BUBYA-
€TbCA KiNbKiCHa 3aNeXHiCTb TOHEPHUX MIKPOYACTUHOK Yy Mexax LUTpuxa Big rmnu-
OvHM penbedy Big By3na nuLly4oro npunagy.
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ONE OF THE APPROACHES TO SOLVING THE PROBLEM OF ESTABLISHING
THE CHRONOLOGICAL SEQUENCE OF PERFORMING ELECTROGRAPHIC
AND HANDWRITTEN DETAILS IN THE ABSENCE OF PLACES OF THEIR
MUTUAL INTERSECTION

V. Kulykovska

Long-term expert practice indicates that the filling of a number of documents has
a strictly regulated, often violated order.

In the article, the author points out the relevance in modern technical and
forensic examination of documents of solving the issue of chronological drawing of
strokes of the details of the document (study of the sequence of their
implementation), since most often the solution of this particular issue is the only way
to establish the truth about the validity or falsification of the document.
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Taking into account the changes in the writing materials (the addition of new and
constant improvement of existing recipes) occurring in modern production, it is necessary
to constantly update existing and create new methods for solving this problem.

The author pointed out significant progress in the direction of applying a
technique based on the use of modern capabilities of optical microscopes and
embedded systems for visualization and digital registration of a picture that is
observed under a microscope, taking into account the printing process of devices
with laser printing technology, in which toner is used to transfer the image to paper.
powder, laser beam and static electricity.

The article considers an approach to the application of the method of
establishing the sequence of execution of the details of documents, one of which is
made by the method of electrophotography in the absence of places of their mutual
cross-section. The analysis of the results obtained in the course of expert studies is
presented. The scheme algorithm of the conducted experimental studies is
described and a logical chain of established facts is built. The illustrations of the
results of the conducted research are given.

It is indicated in the article, which continues the study of the details obtained by
the electrophotographic method on different brands and models of laser devices, as
well as the quantitative dependence of toner microparticles within a stroke on the
depth of the relief from the writing instrument assembly.

The author of the article notes that even in the presence of the instrumental
base, methodically competent development of the conditions of application is
required, and in general, conducting expert research requires the expert not only to
have knowledge of existing research methods but also the ability to correctly
evaluate the results obtained.

Key words: devices with laser printing technology, electrographic method,
writing materials, toner «background», microparticles of toner, average density of
toner «background», colour dyed films, video spectral comparator.
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HepxasHuli Hayko80-00C1iOHUL eKcrnepmHO-KpUMiHanicmuy4yHul yeHmp
MBC Ykpai+u

METOOWUKA BCTAHOBJIEHHA OABHOCTI BUTOTOBJIEHHA
AOKYMEHTA: HALUIOHAIIbHUX | MDKHAPOOHUWX AOCBIA

Cmammsi npucesyeHa aHarnidy cy4acHux meHOeHU,ilt ghopmysaHHs1 HayKo80-Memo-
OUYHUX OCHO8 BU3HaYeHHs1 O0asHOCMi 8U20MOBIeHHsT OOKYMEHma 6 KOHMeKcmi
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