[0 HOBO1T KOoHUenu,il

JIMYHOCTbIO // YrosoBHO-NpaBoBas OXpaHa JIMYHOCTU U
ee onTUMM3aumMA: HayyHo-npaKTMyecKaa KoHdepeHuus,
nocsaweHHaa namatu npodeccopa A.H. Kpacukosa,
MumH-Bo 06pasoBaHusa Poccurickon ®epepaumn. CapaTos.
rocya. akagemusa npasa, 20-21 mapta 2003 r. / lNoa pea.
b.T. Pasrunbamesa. - CapatoB: M3g-so CapaToB. rocyj.
aKagemmn npaBa, 2003. - C. 142-147.

7. T'pomos B.T., NamaoHoBa E.A. HekoTopbie BUAbI
Knaccudurkaummn Hacuama // ObwectBo; KynbTypa;
MpecTynHoCcTb: MeXBY30BCKMIM C60PHMK Hay4YHbIX TPYZOB.
Pen. kon.: B.I'. F'pomMoB (0TB. pea.) 1 ap. Bein. 5. - CapaToB:
M3a-Bo CapatoB. yH-a, 2003. - C. 7-14.

8. 'yMiH O.M. KpnMiHanbHO-HaCU/IbHULIbKA MOBeAiHKa
npoth ocobu / O.M. T'ymiH. JIbBiB: J/IbBIBCbKMI AepKaBHUM
yHiBepcuTeT BHYTPilWHiX cnpas, 2009. - 360 c.

9. 3apunos B.I". OnpeaeneHue NOHATUA “NPUHYXKAeHWE”
B COBPEMEHHOM Yro/I0BHOM npase // BeCTHMK MOCKOBCKOIro
yHuBepcuteTa MB/ Poccun. Ne 7. - 2006.

10. MBaHuUoBa H. OCHOBHble MOMIOXKEHHA KOHLUEMNLUMM
06LeCTBEHHO OMacHOro HacuAWA B YrosoBHOM npase //
YronosHoe npaBo. - 2004. - Ne 4. - C. 26-28.

11. Kosznos B.B. Cyne6HO-MeaMUMHCKOE onpeaeneHue
TS €CTU TeJIeCHbIX NoBpexkaeHui / B.B. Kosnos. CapatoB:
Capar. yH-T, 1976. - 206 c.

12. Kopoctbinés O.M. YronoBHo-npaBoBaA
XapaKTepuCTMKa yrposbl: ABToped. AMC. ... KaHA. opua.
HayK: 12.00.08. - CtaBponosb, 2001. - 25 c.

13. HaBpoubkui B.0. HacunbCcTBO 3a KpUMMiHaNbHMM
npaBoM YKpaiuu / B’auecnaB OnekcaHapoBmY HaBpoLbKMIA.
JIbBiBCbKMI epKaBHMM THCTMUTYT HOBITHIX TeXHosoriM Ta
ynpaBniHHA iM. B. YopHoBona. 36ipHMK HayKoBMX MnpaLlb
[TekcT] / 3a 3ar. pea.: O.l. CywmHcbkui. JlbBiB: JIAIHTY
(FOpuamyHi Haykm). Bun. 2/2007. 2007. C. 149-167.

14. NMypoBoykuH H0.E. BoBnieueHne HecoBepLLEHHONETHETO
B COBEpLUEHME aHTMOGLLECTBEHHBIX AEMCTBMMI: YrO/IOBHO-
NPaBOBOM M KPUMMHOJIOTMYECKMIA acMEKTbI: aBToped. auc.
... KaHa. op1a. HaykK: 12.00.08. - KpacHogap, 1999. - 21 c.

15. NMyapoBoykmH H0.E. YronoBHo-npaBoBas 6opbba
C BOB/JIEYEHWEM HECOBEPLIEHHONETHMX B COBEpLUEHME
AHTMOGLLECTBEHHbIX AEMCTBUI: NPOGAEMbI KBaMUKaLMK
U npodunnakTnku. — CtaBponosib, 2000. — C. 77.

16. Pactoponos C.B., Tabakosa C.H. O cylwHOCTH NOHATHA
“ncuxmMyeckoe HacuimMe” B coCTaBax HaCMIbCTBEHHMX
npecTtynnieHui // 3aKkoH 1 npaeo. - 2004. - Ne 12. - 176 c.

17. CabutoB P.A. O6MaH Kak CpeACTBO COBEpLUEHMA
npecTtynaeHma: Yuyeb. nocob. - OMCK: MMHUCTEPCTBO
BHyTpeHHMX gen CCCP. OMcKada BbiClasa LKOa MUAULMM.
Hayy4Ho-uccneaoBaTeNbCKMM U pelakLMOHHO-M3aTeIbCKMMI
otaen, 1980. - 79 c.

18. CepreeBckuit H./l. Pycckoe yronoBHoe npaBo. YacTb
obuwas: Mocobue K nekumsam. 7-e usg. C.-Metepbypr: Tu-
norpadpuma M.M. Cracronesmya, 1908. - 385 c.

IOPUAUYHOT OCBITH

19. Cepgiok J1.B. Hacunne: KpuMMHONOrM4eckoe u
yronoBHo-npasoBoe uccnegosanme / J1.B. Cepatok. - M.:
HOpanTMHGDOpM, 2002. - 384 c.

20. Ctapkos O.B. BbiTOBble HAaCUNbCTBEHHbIE
npectynieHus (MPUYMHHOCTb, FpynnoBas NpoduIaKkTUKa,
HaKa3aHue). PasaHb, 1992.

21. Tabakosa C.H. MNcrxunyeckoe Hacuame // AKTyanbHble
npo6/iemMbl YrosI0BHOr 0 Npasa B HOBOM ThicAYeneTnn: Matep.
MEXBY3. Hay4.-fMpakT. cemuHapa, nocsauw. 100-netuio
CO AHA poxaeHua npodeccopa M./J. Lapropoackoro. -
Pa3aHb, MnHucTepcTBO tocTHUMM PO. Akagemuma npasa U
ynpaBneHus, 24 anpensa 2004 r. Pea. kon.: A.A. I'puwwko
(oTB. pea.) u ap. - Pa3aHb: Akagemus npasa M yrnpaBaeHus
Mwuntocta Poccmm, 2004. - C. 172-177.

22. TaraHues H.C. YronosHoe ynoxeHue 22 mapTta
1903 r. / H.C. TaraHueB. CI6, 1904. - 1122 c.

23. Tep-Akonos A.A. O NpaBoBbIX aCNeKTax NCMXMYECKOM
aKTMBHOCTM U MCMXOJIOrMYECKOM 6e30MacHOCTM YesioBeKa //
locypapctBo 1 npaso. - 1993. - Ne 4. - C. 88-97.

24. YxBana cyoBOi nanaTta y KpuMiHaslbHMX crpaBax
AnensuiriHoro cyay XmenbHMUbKOT 061acTi Big 22 cepnHa
2006 poky B crpaBi Ne 11-551/2006 poKy. - [EneKTpoHHUI
pecypc]: http://www.reyestr.court.gov.ua/pls/apex/fp
=204:2:1241990828184289::NO::P2_DC_[D:10000231053.

25. ®onHMUKuM U.A. MNMocaratenbcTBa JMYHbIE U
umyLlecTBeHHble / U.A. ®oiHULKMIA // Kypc yronoBHOro
npaea: Yactb ocobeHHas. 4-e n3g. CMN6, 1901. - 430 c.

26. XpamuoB O.M. McrxiyHe HaCUNbCTBO Y KpUMiHAZIbBHOMY
npaB.i: NOHATTA Ta 03HaKM // BicHuk HYBC, Bun. 34, 2006.
C. 130-134.

27. YepHsaBckui A./[. Tcuxuyeckoe HacuamMe npu
COBEPLEHMM KOPBICTHbIX NMPECTYNAEHUI: Yroj0BHO-
npaBoBble U KPMMMHOOrMYECKME Npobsiembl: aBToped.
AMC. ... KaHA. op1a. Hayk: 12.00.08. - M., 1991. - 22 c.

28. lWapropoackuint M./A. OTBETCTBEHHOCTb 3a
npecTynieHus npoTmMe amyHocti / M./J. LapropoAackui.
J1.: U3p-BO JleHnHrpagckoro yH-Ta, 1953. - 108 c.

29. WeB4yeHko H.M. YronoBHada OTBETCTBEHHOCTb
3a BOBJIEYEHME HECOBEPLIEHHO/IETHEr0 B COBEpLUEHUE
npecTynieHua: AMc. ... KaH4. topuf. Hayk: 12.00.08. -
CraBponosb, 2003. - 206 c.

Cobko I''M.,

KaHAudam puduYHUX HAyK,

doyeHm Kagedpu KpUMiHaIbHO20 npasa
ma KpumiHonoeii 04YBC

Hadiliwna do pedakuyii: 08.09.2015

Y/IK 343.98

OMTUYHI ®A30YYT/IMBI METOAM TA IX IMNJNEMEHTALIA B
KPUMIHANICTUYHI AOCNIAXKEHHA TA EKCNEPTU3U

YnbaHos O.1., Keimka J1.A., AHKosuli M.O.,|[lonos A.I0 |, TiopiH O.B.

Y cTatTi HaBeAeHi pe3ybTaT AOCNiAXKEHb BUKOPUCTaHHSA
ONTUYHMX HA30YYTIMBMX METOAIB (CneK-iHTepdepoMeTpii)
ANA NpoBefeHHA KPUMIHaANiCTUYHMX AOCANigXeHb Ta
ekcnepTus. HaBeaeHi pesyibTat NpakTUYHMX AOCAiIAXKEHD
OKpeMMXx 3pasKiB (BMABNEHHA Ta po3ni3HaBaHHA cnifis
3HMLLEHOT HyMepalLlii Ha arperarax Ta By3/1ax, BUrOTOB/IEHMX
i3 HeMarHiTHMX MaTepiasniB, BU3Ha4YEHHA TPUMIPHOT NOBEPXHi

naninAapHMx NiHiM BiA6UTKIB NasbuiB pyK, BUMip TpMMipHOro
Mikpopenbedy cnisy Bia KyNbKOBOI PYyYKW, AOCAIAKEHHA
6ionoriyHMx martepianie, macnopTMsauia Ta Katanorisauis
KYNbTYPHUX LiHHOCTEM (KapTUHM KXMBOMWUCY, iKOHM,
icTopuuHi apTedaKkTh).

Kn4yoBi cnoBa: KpMMiHANICTUYHI JOCNiAXKEHHA;
eKcneprMmeHTasibHa poboTa; cneks-iHTepdepomeTpis;
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ronorpadia; dasoBa MoaynAuia; nasepHa
iHTepdepomeTpmyHa npuctaska (ESPI-npucTaBKa).

B cTaTbe npuBefeHbl pe3yabTaTbl UCCAEAOBAHMM
MCNONb30BaHUA ONTUYECKMX (Pa304yBCTBUTENbHbBIX
meTozoB (cnekn-uHtepdepomeTpumn) ANa npoBeaeHUsA
KPMMUHANUCTUYECKUX UCCNe0BaHMM M IKCNEpTU3.
MpuBeaeHbl pe3ynbTaTbl MPAKTUYECKMX UCCNEA0BaHMM
oTAeNbHbIX 06pa3uoB (BblAABNEHWE M pacno3HaBaHue
CNefioB YHUUTOXKEHHOM HyMepauum Ha arperartax M ysnax,
M3roTOBJIEHHbIX TaKXe M3 HEeMarHMTHbIX MaTtepuasios,
onpeaeneHne TpexMepHOM MOBEPXHOCTU NanuINAPHbIX
JIMHUI OTNEYATKOB MaJIbLEB PYK, M3MEPEHUE TPEXMEPHOTO
MUKpopebeda caesa oT WApPUKOBOM PYYKM, MCCAe0BaHME
6GMONIOTMYECKUX MaTepuasoB, MmacrnoprtmMlauma M
KaTaslorMsaums KyJbTYpHbIX LEHHOCTEN (KApTMHHbI KMBO-
MUCU, UKOHbI, UCTOPUYECKME apTedaKTbl).

KntoueBble cnoBa: KpUMMHAIMCTUYECKUE UCCIeJ0BaHMS;
JKCMepMMeHTasibHasa paboTa; cnekn-utepdepomeTpums;
ronorpadua; ¢asosad MOAyNAUMA; NalepHaAd
UHTepdepomeTpuyecKkan npucrtaska (ESPI-npuctaBka).

It is shown the results of studies using of optical phase-
sensitive methods (specliterferometry) for conducting of
forensic investigations and examinations. The results of
case studies of individual samples are listed (detection
and identification of trace of destroyed enumeration on
components and assemblies, made from non-magnetic
materials, determination of three-dimensional surface
papillary lines of fingerprints, measuring of three-
dimensional micro-relief trace of a ballpoint pen, study of
biological materials, certification and catalogue of cultural
property (paintings art, icons, historical artefacts).

Keywords: forensic research; experimental work;
specliterferometry; holography; phase modulation; laser
interferometry prefix (ESPI-top box).

Ha cboroaHi B HayKoBO-MPaKTUYHIM AisnbHOCTI nig vac
BUPILLEHHA MPaKTUYHMX 3aBAaHb (HEPYMHIBHMIM KOHTPOJIb
Ta AgiarHocTuka matepianiB i BUp06iB, BM3HAUYE€HHSA
BHYTPiLUHbOT CTPYKTYpM 06’€KTiB Ta ix (opmu, 30Kpema
MikpocKkoniyHoro penbedy) 3HaxoaATb yce 6inble
3aCTOCYBaHHA Mpeum3iiHi onTMYHI KorepeHTHi (nasepHi)
hazouyTAMBI METOAM JOCNIAKEHHSA, KIHOHOBOK 0COB/IMBICTIO
AKUX € pa3oBa MOAYNALLA 30HAYHOHOIrO ONTUYHOMO MPOMEHS.
3 BMKOPMCTaHHAM LbOro NMPUHLMMY B¥Ke CTBOpeHi 6araTto
Mogenen KomepuiHux npodinomeTpis, iHTephepeHLiMHUX
i ronorpadiyHnx Mikpockonis, Hanpuknag, MIM-330,
HoloMonitor, DHM-1000 [1-3], aKi, Yy npuMHUMNi, MOXYTb
6YTM BUKOPMCTAHi ANnA NpoBeAeHHA KPMMiHaNiCTUYHMX
eKkcnepTtus. lNpoTe iX YNpoBa/PKEHHA B LUMPOKY MPaKTUKY
[l0Ci He CrocTepiraeTbca y 3B’A3KY 3 TUM, L0 KOMepLinHi
npunagn opieHToBaHi Ha pilleHHA Ay»e KOHKPETHWUX 3a4au i
He JornycKatTb MoaudiKaLito KopucTyBayem. BoHM BUKOHaHI
Yy BUrNAAI MOHOGNOKIB i HE MOXYTb OGYTM iHTerpoBaHi B
CKNaZHiLWi AoCNiAHMLBKI yCTaHOBKK. Kpim Toro, 6araTo 3 Hmx
MO3Ke BYTW PO3MiLLLeHO TiZIbKM B cneLiasibHO NiaroToBAEHMX
na6opaTtopifx, a BapTicTb cepiMHMX Pa3ouyTAMBMX
npuCcTpoiB MiKpockoniB, NnpodinomeTpis AyKe BeMKa.

Y 3B’A3KYy 3 UMM aKTyas/lbHOro 3HayeHHA HabyBae€
3aCTOCYBaHHA MeTOAY, AKWMM NPaKTUYHO ifeanbHO
NigXoAnTb caMe ANA eKCnepUMEHTaNbHOT po6oTH — MeToay
dasomMoaynauinHoi cnekn-iHtepdepomeTpii a6o ESPI
(Electronic Speckle Pattern Interferometry) [4,5]. Le oauH
3 HaM6iNbL YHiBEPCAIbHMX /TA3EPHUX METOZIB, AKUIM HE BU-
Marae onepaLljii CKaHyBaHHS 1 NOEAHYE B CO6i BCi NnepeBaru
ronorpadiyHoi iHTepdepomeTpii [6-8] Ta TenesiziMHOT (Umd-

poBoi) ronorpadii, ane, Ha BiAMiHy Bifj HMX, HE BUMarae
3aCTOCYBAHHA CKJIAAHOrO M JOPOroro ycTtatkyBaHHs. ESPI-
METOA Ma€ 6araTto 3acTocyBaHb i Be/IMKY KifbKicTb Bapiauii,
OKpeMi 3 AKMX B6ynn 3anaTeHToBaHi B YKpaiHi [9-18].

OfHaK He KOXKEeH 3 HOBMX METO/iB MOXe ByTH 3aCToCOo-
BaHMM Y KPMMIHaNICTUYHUX LinAX, AN Lboro BiH MOBMHEH
BignoBifaTH pAaay 3arajbHMX BUMOT:

IHdbOpMaTMBHICTb i JOKA30BICTb.

MpocToTa y BUKOpMCTaHHi, AelueBm3Ha. bes uporo metoz
He 3HalMJe LUMPOKOro PO3MOBCHOAKEHHS.

MoMBICTb NpeACTaBAEHHA AaHMX Y UMMDPOBOMY BUI -
Ai. TinbKu ue aa€ HeobxigHYy onepaTMBHICTb i MOXMBICTb
CTBOptOBaTH 6asn AaHMX.

Ana npoBeAeHHs NONbOBUX AOCAiIAXKEHb HEobXigHo,
LO6K 061aiHaHHA BY/10 KOMMAKTHUM, JIEFKMM, HE BUMarasio
NOTYXXHUX JKepes XUBNEHHA, CUCTEM aMOpPTM3aLii i T.4.

bakaHo, 1106 MeToZ 6yB HEpYMHIBHMM. Lle Aae MoXKn-
BiCTb NpOBEAEHHSA NMOBTOPHUX EKCNEPTM3.

OcHoBHoto nepeBaro MetoZy ESPIl € Moro yHikasbHa
FHYYKiCTb, AIKA Ja€ MOX/MBICTb MPOBOAMTM AOCAIAXKEHHA
Pi3HUX XapaKTEPUCTMK Pi3HOMAHITHUX NPO30OpPMUX i
HEMNpPO30pMX 06’EKTIB, a TAKOX MOX/MBICTb 3MiHIOBATH
YYT/IMBICTb Y AyKe WMPOKOMY aiana3oHi. Lle go3sonse
JOCNiKyBaTW BNAaCTUBOCTI SIK MaKpO-, TaK i MiKpoo6’€eKTiB
(Big ~ 0,5 MKM 10 A€KiNIbKOX MeTPiB), TOYHICTb BUMiptOBaHb
npu LbOMY MOMKe BapitoBaTUCA Bif HaHOMETpiB A0
AEKiNbKOX MiniMeTpiB 3an1€XHO Bif KOHKPETHOI peanisauii
metoay [1921].

3acTtocyBaHHA meToay ESPI € MOXAMBMM 3aBAAKM
CTBOPEHHIO YHiBepcasibHOi ESPI-NpUCcTaBKM 40 ONTMYHMUX
MikpocKkoniB [22], OCHOBHE Npu3HAaYeHHA AKOT came
NpoBeJeHHA EKCNEPUMEHTAJIbHUX NOLLYKOBUX JOCAIAKEHb.
CTBOpEHO TaKOX BapiaHT MPUCTaBKU ANA AOCHiAXKEHHSA
Henpo3opux 06’€KTiB, AK Ha MiKpoCKONiYyHOMy, TakK i
MaKpPOCKOMi4YHOMY PiBHSAX.

ESPI-npucTaBKa Ma€ yHikanbHMM 610K0BUIM AM3alH, WO
[l03BONISIE T BYTM CYMIiCHOK MPaKTMYHO 3 ycima Tunamm
nponyckawumMx Mikpockonis i gocniaxysatu dasoBy
CTPYKTYpPY Npo30pux 06’eKTiB. BoHa Moxe 6YyTW nerko
iHTerpoBaHa B KOMMNJEKCHi AOCAIAHMLBKI YCTaHOBKM. 3a il
Z0MoMOroto 6y/10 NpoBeAEHO HM3KY BE/IbMM Pi3HOMIAHOBMX
JOCNiAHMUBKKUX po6iT [23 29].

[ia npucTaBKM 3aCcTOCOBaHa Ha BMKOPUCTaHHI
metoay ESPI (Electronic Speckle Pattern Interferometry),
WO € 6/IM3bKMM 0 MeTOAiIB UMDPOBOT (KOMN’IOTEPHOT)
ronorpadii, asie 6ibll NPOCTOMY Ta AELLEBOMY B NMPaKTUYHIM
peanizauii.

HNIBAEHHOYKPAIHCHbKHI
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OcHo6HI mexHIuHI XapaKkmepucmuKku

[Tpoctopose pospizuioBanns (X,Y), mkm 10 0,5
Beprukanbae po3pisHioBaHHs (Z), HM no 10
Yac BUMIpIOBaHHS, C 1-0,03
Yac maremarnyHoi 0OpoOKH, ¢ 10
I'abapurtu, cm 20-10-5
Maca, xr 1

Bunpo6oByBaHHA NpoBOAMAMCHL Ha BigibpaHux
XapaKTepHMX 3pa3kaxX 3 BMKOPMUCTAHHAM Jla3epHoi
iHTeepoMeTPUYHOT MPUCTABKM A0 ONTUYHMX MiKPOCKONMIB.

BuasneHHA Ta po3nizHaBaHHA CAiAiB 3HMLLEHOT HyMe-
pauii Ha arperaTax i By3/1ax, BUrOTOB/IEHWUX i3 HEMArHiTHMUX
maTepianis

JlocnigyxeHHA NpoBOAMIMCD 3a A0MOMOrOt0 1a3ep-
HoT iHTepdepoMeTPMYHOT MPMUCTaBKM A0 ONTUYHMX MiKPOCKO-
nis (ESPI-npucTtaBka). Mig yac npoBeaeHHs focniaxeHb 6y10
BMKOPWMCTAHO HOBMM LIBMAKICHWMM MeToZ ESPI-BUMMipIOBaHb.

MpoBeaeHi gocnigXeHHA MoKasaan MOXKIMBICTb
BM3Ha4aTH po3noAis Hanpyru y TBepamx Tinax (Npo3opmx i
Henpo30pwmXx), L0 J03BOAAE BigHOBMOBATH (iAeHTMdiKyBaTH)
BMJAJ/IEHi HOMEPHi 3HaKM, HAaHECEH METOAO0M LUTaMIMyBaHHSA.
MepeBarun meTtoay ESPI B NOPiBHAHHI 3 iCHYIOUMMM MarHiTHUMM
MeToAaMM MONArawTb Yy MOXJMBOCTI JOCNiAXyBaTu
HeMarHiTHi 3pa3ku.

laeHT1diKaLia HOMEpPHOro 3HakKy

Mpuknag pesynbTaTiB gocnigxeHb 3 igeHTUdikaLil
HOMEPHOro 3HaKy HaBeeHO Ha Ma/ItoHKy 1, e BifjobpaxeHa
asorpama niactuHu i3 3anmneHmnm Ne 09, matepian anio-
MiHiM, po3mip Kagpy 6x8 mm. ®asorpama Bigo6paxkae
po3noZiNneHHA BHYTPILWHIX MEXaHiYHUX HaMNpyKeHb y 3pasKy.

Man. 1. Pe3synbTatu gocnigxeHb 3 igeHTudikauii

HOMEPHOI O 3HaKy.

OTpuMaHi pesynbTat AOCNiAXeHb NpeAcTaB/ieHi B
UMDPOBOMY BUIIALI, MOXYTb OYTH OMEpaTMBHO 3aHeCeHi
[0 6a3u AaHMX ANA NOPiBHANBHOrO aHanily Ta NoAasblloro
36epiraHHA. 3a NoTpebu AaHi MOXyTb GYTM BisyasizoBaHiy
BUINAA1 TPUBMMIPHMX 306parkeHb. [pakTUYHe BUKOPUCTaHHA
MoOXKe 6yTM 3acTocoBaHe npu igeHTudiKaLii HoMepHUX
3HaKiB arperariB i By3niB, HanpuKiaz, aBTOMOGiJIbHOro
TPaHCMopTy, 0CO6G/MBO BMIOTOB/JIEHUX i3 HEMArHiTHUX
marepianis.

Bu3HayeHHsA TPUMIpHOT noBepxHi maninapHux niHin
BiAGMTKIB ManbLiB pyK

Y uboMy MeToZi nopiBHIOWTbLCA ABO(MA30Bi NOPTPETH
06’€KTa AOCAIAXKEHHS, OTPUMAHi MpM Pi3HMX AOBXKMHAX
XBWJ/lb Ja3€PHOro BUNPOMiHIOBaHHA ALiA2. Y LboMy BUNAAKY
Ha KapTuHi da3oBrx Kopenauin (dpasorpami) 3’sBasoTbCA
eKkBidasHicMyru, BigganeHi no ramMbuHi JpKr oamH Bijg
ofHoro Ha BigctaHb d(d=A1A2/2AA). To4HiCTb BUMIptO-
BaHb 3a/71eXuTb Big d i MOXXe BapitoBaTMCA Big MikpoHa 0
CaHTMMeTpa.

®oTorpadia dpparmeHTa(0,5 x 1 MM) NanifapHMX NiHiM
i npodinb Moro noBepxHi (LOPCTKICTb NoBepxHi ~ 0,05 MM)
HaBeJeHa Ha MasloHKy 2.
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Man. 2. Pe3ynbTtatu gocnifeHb MeToAoM 3MiHM
OOBXMHU XBUAI.

OTpuMaHi pesynbTaTi MOXYTb 6YTM BMKOPMUCTaHi B
NPaKTUYHIM A4iANbHOCTI, AK TpaamuikHO, Nij Yac NpoBeeHHs
JAaKTUNOCKOMIYHUX AOCAIAXeEHb, TaK i AN CTBOPEHHA igeH-
TndiKaLiMHK1X TepMiHaNiB CaHKLiOHOBAHOrO AOCTYMY, HaMNpu-
KNaj y cuctemi ronocyBaHHA “Pajga’”, Ha nignpuMeMCTBax Ta
B opraHi3auisfx 3 iepapxiyHMM JOCTYNOM A0 NpUMiLLeHb YM
06’€KTIB CTPYKTYpU.

Bumip TprmipHoro Mikpopenbedy cifly Biz KyIbKOBOT pyyKim

IMepcCiliHMIiA MeToA Haja€ MOXKIMBICTb 3MiHIOBATH
YyT/AMBiCTb BMMiptoBaHb. JApyrui dasoBui noptpet
OTPMMYIKOTb MNicnA 3MiHM NOKa3HMKaA 3a/l0OMNEHHA
cepefioBMLa, B AKiM 06°€KT 3aHYpeHMI. Y LbOMy BUMaAKy
pi3HMuA y BMCOTi Mix niHiamm d = I/2An, ge An 3miHa
NnoKasHMKa 3a/OMJIEHHA cepefoBuila. Ha MantoHKy 3
nokasaHui npodinb noranéneHHs (~ 0,1 Mm), 3po6aeHoro
Ha NpoO30pPOMY MAACTUKY KY/IbKOBO pyyKoto d = 0,02 MM.

Man. 3. Pe3ynbTaT AOCAiAXKEHb METOAOM iMepCii.

OTpMMaHi pe3ynbTaTM MOXYTb OYTM BMKOPMCTAHi B
NPaKTUYHIM AiANbHOCTI, HanpuKNaz, Npu NpoBeAeHHi
rpadosIoriyHMX AocnigxeHb Ta ekcnepTus. MigBUWwmTHh ix
eeKTMBHICTb i 4OCTOBIPHICTb 3a paxyHOK aHani3y penbedy
HaTMCKY NULLIYYOro npuaagy: oNiBuA PyYKM TOWO, iAeHTH-
dikauii camoro nuwyyoro npmaagy.

JocniaxeHHs 6ionoriyHmMx matepianiB (KNiTMHU, epu-
TPOLMTM TOLLO)

OKkpeMo cnig po3rnsHyTM MoxauBocTi ESPI-meTogy
CTOCOBHO 6iOMeANYHMX KPUMIHANICTUYHMX AOCiAKEHD.
Lle¥ HanpsMOK HaMMeHLL po3po6/ieHMH, OCKibKK ESPI (Ta
iHWi a3o4vyT/IMBI METOAM) 3aCTOCOBYHOTHCA B MEAMLMHI Ta
6ionorii Bce We HeJoCTaTHbO, HE3BaXKaryM Ha X YHiKaslbHi
MOJIMBOCTI:

Mo6yzoBa 3D-306paykeHb MiKPOCKOMiIYHUX 06’ €KTIB.

JiarHocTuKa uinicHOCTi MeMb6paH.

BuaBneHHA yMTonAa3mMaTMYHMX BUKMAIB Ta iH.

ESPI-MeToZ, He BUMarae A0AaTKOBOT 06po6KM (hapbyBaHHs,
¢ikcauis) i MoXKe 3aCTOCOBYBATMCA HaBiTb [10 *KMBMX 06’ EKTIB.

I;IMOBipHo, neployeproBa BaacTmBicTb ESPI-meToay,
WO MAa€E KpMMiHaNiCTUYHE 3HAYEHHA, Le MOXJMBICTb
YCTAHOBMUTM CTaH KNiTMH HA MOMEHT (ikcauii, Hanpuknaa,
BMCMXAHHSA, AK Le Bi6GyBa€eTbCA MiJ Yac po36pM3KYyBaHHA
Kpanesib KpoBi.

MikpodoTorpadii Ta ESPI-dhasorpamMm KNiTUH KpoBi
HaBeZeHi Ha MasloHKy 4.

Man. 4. Pesynbtat popMeHNX enemMeHTiB nepudepryHoi
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KpOBi /IIOANHN.

3niBa - HOpMasIbHMM (anie Yac dikcalii-CyLKM) MOHOLUMT
- BHYTPILLUHA CTPYKTYpa 3 YiTKMMM 30BHiLLUHIMM KOpAOHaMM
Jo6pe NpoCcTeXyeTbCA, MEMOPaHA He YLUKOAXEHA.

MpaBopyy - 3arnM6AMM MOHOUMT (NOLWKOAKEHMM
30yAHMKOM Tynspemii), BHYTPiWWHA CTPYKTypa KAiTUHM
3pyMHOBaHa, MeMb6paHa MOLWKOKEeHA, BUAHO BMKUAM
LMTOMNA3MM.

Ha BigMiHy Big ¢da3sorpam, 3BMYalHi 306paKeHHA
HOPMaJIbHMX i 3arMb/IMX MOHOLUMTIB MPaKTMYHO He Bifpis-
HATbCA.

MacnopTM3auis Ta KaTanorisauia KybTypHMX LiiHHOCTEMN
(KapTWHM XMBOMMUCY, IKOHM, ICTOPUYHi apTedaKTH)

JocnigxeHHA NnpoBOAMAMCH 3a [OMOMOro Jia3epHoi
iHTepepoMeTpUYHOT NPUCTABKM 4,0 ONTUUYHMX MIKPOCKONiB
(ESPl-npucTaBka) MeTOAOM MOPiBHAHHA 3 KOHTPO/IbHOO
noBepxHeto. Llei BapiaHT MeToZy Ma€ HaMBMLLY TOYHICTb
i yyTmBicTb (Z0 10 HM), ane AianasoH BUMIpY HEBEIMKUI
0.01 ~ 20 MiKpOH, TOMY BiH KpaLLie BCbOro nigxoamTb A1A 40-
CNiAXKeHHs MiKpopenbedy HEBEIMKMX (PparMeHTiB 3pasKiB
(10 - 1000 MKM).

Ha mantoHKy 5 HaBezeHi: MikpodoTorpadia pparmeHTa
(25 x 30 MKM) KapTWHM, HanuCaHOi Ha CKAi Kpanasmu
macnaHoi apbu, ii pasorpama i peKoHCTpyKLuia 3d-cbopmm.
MakcrMasibHa Br1coTa HepiBHocTel ~ 0,4 MK.

Man. 5. Pe3ynbtati AOCNigXKEHb METOAOM MOPiBHAHHA
3 KOHTPOJIbHO (ilealbHO MJIOCKOK) MOBEPXHEIO.

OTpumaHi pesy/sbTaT [03BOAIOTb 3pOOMTU BUCHOBOK
Npo MOX/IMBICTb “HepyMHiBHOT” iAeHTUdIKaLiT npeameTis
KY/IbTYPHOro Hag6aHHA - KapTUMHW, iKOHW, CKY/JbNTypM,
CTapOBWHHi BUMPOOM 3 AOPOrouiHHMX MeTaniB, MOHETHU
Ta iHwWi aptedakTn. CborogHi € cnpobu ix iaeHTUdikauii
3 BMKOPUCTAHHAM “C/labKMX” paAioakTMBHMX i30ToniB
Yn yopecueHTHMX maTepianiB, Wo € “pyMHIBHMMM
MeToZamMn KOHTpon”. OTXe, AKWO nonepeaHbo MpoBe-
CTM “KaTasiorizauilo” npeaMeTiB Ky/JbTypHOro HagbaHHsA
Jep)KaBu, CTBOPMBLUM BiAMOBiAHY 6a3y AaHMX, 3’ ABNAETbCA
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MOXJ/IMBICTb KOHTPOJIKO iX MPOCTOPOBOr0 NepeMilleHHs.
IHWKMM cnoBamu, BUKOpUCTaHHA ESPI-TepMiHanisB MUTHOro
KOHTPOJIIO [103BOJIMTb BECTM 6OPOTLOY 3 KOHTpabaHAHWM
nepemilleHHAM npeaMeTiB Ky/IbTYPHOro Ha6aHHs.

OTKe, focnifKeHHA NoKasaM, Lo po3pobeHi MeToam
i CUCTEMM MOXKYTb BYTM BUKOPUCTAHI B KPMMIHANICTUYHMX
JOCNiAKEHHAX, CUCTEeMax 6e3nekn M cucteMax igeHTudi-
Kauii MmaTepiasibHMX 06’ €KTIB.

Po3po6sieHi opuriHa/iibHi MeTOAM BMCOKOLBMAKICHUX
ofHOKaapoBux ESPI-BMMipiB fJaloTb 3MOry CTBOpHOBaTH
nopTaTMBHi Npunagu, AKi MOXyTb 6yTM 3aCTOCOBaHi HaBiTb
y MO/IbOBMX YMOBAX.

Bu3HaueHo MOX MBI HanpsAMM 3acTocyBaHHA ESPI-meToay
B KpUMiHanictTuui Ta cucteMax 6esneku, AKi € TaKUMuU:

Kp1MiHanicTMyHi gocniaxKeHHs:

- Tpaconoris;

- 6ioMeaMYHi AoCnigKeHHS.

2. Karanorisauisa ta igeHTudikauia 06’ekTiB icTOpuU4HOro
i KyIbTYPHOr 0 3HaYeHHS.

3. biomeTpuyHi cncTemm Gesneku.

3actocyBaHHA ESPI-MeToay B KpMMiHaNiCTUYHUX
JOCNiAXKEHHAX Ta eKcnepTusax nepeabadvae hopmyBaHHSA
M 3aHeceHHs A0 6a3 AaHux 3d uMdpoBUX Modenen:

BifAOMTKIB LWWH, B3YyTTA, CNigiB Ha Kynax i rinbsax, na-
NiNAPHMX NiHiM i T.4.;

CKYJIbMTYP, apXeosIoriyHMX 3HaXiZloK;

MIKPOCKONiYHMX (PparMeHTiB TXHIX MOBEPXOHb ANA iX
KaTasiorizauii 3 MeTo nogasbluoi igeHTudiKaLii (ocTaHHiM
BapiaHT MOKe 6YTH BUKOPUCTAHMIM AN THYYKMX NPeaMETiB
KapTuH).

MNepeBarotw ESPI-meToay € BiacyTHiCTb Heob6XifHOCTi
po6uTH M 36epiraTi rincosi (CMNiIKOHOBI M T.4.) BiAGUTKM,
MOKJIMBICTb BUKOPUCTATM KOMM’IOTEPHI MeToAM 06pPO6KM,
noLyky i 36epiraHHs faHux (6a3 AaHMXx).

Lli po3pobKK MOXKYTb CTaTU OCHOBOK A1A CTBOPEHHA
3paskiB cepiliHMX NpuAajiB i cucTeMm.

JNlitepatypa

1. YepHas B.B. CpaBHMTENbHbINM aHa/IM3 COBPEMEHHbIX
ronorpauyecknx U mMHTepdepeHLMOHHbIX MMKPOCKOMOB
/ B.H. bopoBuukui, B.B. YepHaa // BumipioBanbHa Ta
064YMC/IloBa/IbHa TeXHiKa B TEXHOMOriYHMX npouecax. -
2010. - Ne 2.

2. Kanenkos C.I". be3nnH30Bas umMdpoBas MMKPOCKONMA
/ C.I'. Kanenkos, H.I'. Bnacos, A.B. Kpbinos, A.E. lLTaHbKO
// EcTecTBeHHble M TEXHMYECKME HayKku. - 2004. - T. 3. -
Ne 12. - C. 117-120.

3. KoHcTaHTMHOB B.Bb. Fonorpacduyeckun
MHTepdEepPEHLMOHHBIM MUKPOCKON AN UCCAeAoBaHMA
MHWKpoo6BbeKToB / B.b. KoHcTaHTMHOB, B.A. BbabeHko,
A.®. Manbint // XKT®. -2007. - T. 77. - Bbin. 12. - C. 92-95.

4. CMmHTMHA B.A., TiopuH O.B., Monos A.10., *KyKoBCbKMI
B.K. Cnoci6 da3omoaynboBaHoi cnek-iHTepdepomeTpii ana
BMMiploBaHHA 3MiHM pa3m 06’eKTHOT xBWAi // TMaTeHT Ha
KopucHy Mogenb. UA Ne 7343, MKI 7 G 01 B 9/021, Bron.
Ne 6, 2005.

5. CMMHTMHA B.A., TtopuH O.B., Monos A.H0. }KyKoBCbKMHM
B.K. Cnoci6 da3omoaynboBaHoi cnek-iHTepdepomeTpii and
BMMiploBaHHA 3MiHM pasm 06’eKTHOT xBWAi // TMaTeHT Ha
BMHaxig Ne 80706, 25 oBTHA 2007 p., 610n. Ne 17.

6. NaHmH 10.I. Tonorpadurueckaa nHTepdepomeTpusa
NOBEPXHOCTU KOMMO3ULMOHHbIX AUIIEKTPUKOB NpU Harpebe
/ 10.T'. TanuH, U.N. Kepy, B.E. MaHgenb, B.A. Hekntozaos,
A.10. Nonos, B.K. Potapy, A.B. TiopuH. // U3BecTna
Poccuiickom akagemnu Hayk. - Cepus dpmsmyeckas. - 1992.
-T.56.-N4.- C.206-209.

7. MaHpgenb B.E. OnpeaeneHve napamMeTpos
M fedeKTHOCTU KPEeMHMEeBbIX NAaCTHUH

211



[0 HOBOT KOoHUenuii

IOPUAMYHOT OCBITH

MHTepdpepomeTpuyeckum metogom / B.E. MaHgensb,
A.10. Monos, E.B. Monosa, A.B. TtopuH, t0.b. LWyrakno 7/
ONTMYECKMM KypH. - 1995. - Ne 1. - C. 71-74.

8. Monoe A.I0. JAuarHocTMKa CTPYKTYPHbIX
HEeoLHOPOAHOCTEN M MEXaHMYECKUX CBOMCTB JIMCTOB
TMTaHOBOro cniaBa BT5-1 metoaom rosiorpacduyeckomn
mHtepdepometpun // A.10. MNMonos, A.B. TiopuH,
t0.6. Wyranno, A.P. FoxmaH, B.K. }KykoBckuit // BicHuk
OpfecbKoro HauioHanbHOro yHisepcuteTy. - Cepia: dismKo-
maTtemMaTuyHi Hayku. - T-4. - Bun. 5. - C. 25-31.

9. CMuHTMHa B.A., TropuH O.B., Monos A.10., lunyH C.K.
Cnoci6 BM3HAYEHHS €N1acToNpYXHMX BAACTUBOCTEN OKa //
MateHT (11) 14206, 2006, 6101. Ne 5.

10. CMmHTHHA B.A., TiopuH O.B., MNonos A.H0. Cnoci6
OTPMMaHHA TororpamM MoBepXoHb 06’€KTiB // MaTeHT Ha
KopucHy Mozenb Ne 46059, 2009 p.

11. CmuHTHMHA B.A., TwopuH O.B., MNonos A.lO., KBiT-
ka J1.A., Notopes B.0., CaHtanos O.C. IMepciiHuit cnoci6
OTPMMaHHA TOMOrpamMm MOBEPXOHb AM@Y3HO PO3CitorymMX
06’eKTiB // MaTeHT Ha KopucHy mogenb Ne 54672, 2010.

12. CMnHTMHa B.A., TiopnH O.B., MonoB A.10., KsiTka /1.A.,
JNlotopeB B.0., CaHTanos 0.C. IMepciliHuit cnoci6 oTprMaHHA
TOMOrpamMm MOBEPXOHb AMQY3HO PO3Cilooumx 06’eKTiB //
MaTeHT Ha BMHaxig Ne 93335, 25.01.2011.

13. Nonos A.10., TwopuH O.B., bekwaes 0.4.,
Fouynbcbkmi B.A. Cnoci6 WBKAKiCHOro BUMiptoBaHHSA 3MiHU
asm 06’eKTHOT XBUTi METOAOM (Ha30MO/Y/IbOBAHHOT CMEK-
iHTepdepomeTpii // MaTeHT Ha KopMcHY Moaenb Ne 82913.
3apeecTtpoBaHo 27.08.2013.

14. NMonos A.10., TwpuH O.B., bekwaes 0.4.,
lFouynbcbkui B.A. Cnoci6 wBMAKICHOro BUMipOBaHHA
3MiHM pa3mn 06’ €KTHOT XBMNT METOAOM (ha30MOAY IbOBAHHOI
cnekn-iHtepdepomeTpii // MaTeHT Ha BUHaxia Ne 105297.
3apeecTtpoBaHo 25.04.2014.

15. Monos A.10., TwopuH 0.B., TkaueHKko B.l., Yeu-
Ko B.€. Cnoci6 iMepcifMHOro BM3HAYEHHS CKAaLOBMX
[JBOKOMMOHEHTHUX Ta 6araTOKOMMOHEHTHMX MPO30PMX
MiKpPOO6’€EKTIB 3a Aonomoroto a3oMoAy/IbOBaHOT CNeK/-
iHTepdepomeTpii // MaTeHT Ha KopucHY Mozesnb Ne 82914.
3apeecTtpoBaHo 27.08.2013.

16. Monos A.10., TwopuH O.B., TkaueHko B.T.,
Yeyko B.€. Cnoci6 iMepciMHOro BM3HAYEHHS CKIaJoBMX
[JBOKOMMOHEHTHUX Ta 6araTOKOMMOHEHTHUX MPO30pPMX
MiKpoO6’eKTIB 3a AonomMorot $ha3oMoAy/1bOBaHOI CrNeK/-
iHTepdepomeTpii // MaTeHT Ha BMHaxig Ne 105298.
3apeecTtpoBaHo 25.04.2014.

17. WadpaH /1.M., JleoHoBa A.U., MNotanos E.A.,
TropuH O.B., Monos A.10., Mouybckui B.A. Croci6 BusBieHHs
paHHboro anonto3y // MNaTeHT Ha BuHaxig Ne 106268, ony-
6nikoBaHo 11.08.2014, 6ton. “lpomucioBa BnacHicTb” Ne 5.

18. Zakharov Yu.N., Popov A.Yu., Tyurin A.V.
Semiconductor laser’s on-line coherence calibration and
testing of frequency stability // Proc. SPIE, Vol. 7008, 2008,
pp- 70081P.1-70081P.

19. MonoB A.10., CMuHTMHa B.A., Touynbckui B.4.,
TKaueHko B.T., TiopmH O.B., PumatueBcbkmi A.A, Yeuko B.E.
IpaBiMeTpUYHMIA GioXiMiuHMIM ceHcop Ha 6a3i ESPI meToay
// Proceed. 5th Int. Scientific and Technical Conf. “Sensors
Electronics and Microsystems Technology”. - SEMST-5 (June
4-8, 2012, Odessa, Ukraine). - C. 71.

20. NonoB A.H0. ESPI-MeToa Ta ycTaHOBKa AnA
KOMMOHEHTHOro aHanisy npo3opux Mikpoo6’eKTiB /
A.10. Monos, B.A. Mouynbcbkui, B.I. TkayeHko, O.B. TopuH,
A.A. PumaweBcbkuit, B.E. Yeuko // Xll MikHapoAHa Hay-
KOBO-TeXHiYHa KoHdepeHuia “lNpnnafobyayBaHHA: CTaH i
nepcrnektuBn” (23-24 kBiTHA 2013 p. M. KKiB). 36ipHMK Te3
ponosigen. Kuis, 2013. - C. 211.

21. Monos A.IO. JlazepHa iHTepdepoMeTpMyHa NpMUCTaBKa
[0 OMTMYHMX MIKPOCKONMIB 3 BMKOPUCTAHHAM TOIOMPaMHMX i
cBiTnoBoAHUX enemMeHTiB / A.H0. MMonos, B.A. oLy/bCbKMM,

B.I. TkaueHKo, O.B. TiopuH, A.A. PumalueBcbkui, B.E. Yeuko
// 36ipHuK Te3 ponoeigen XI MikHapoAHOI KOHdepeHLuii
“INpunnaaobyayBaHHA: CTaH i nepcnektmem’. Kuis, 2012. - C. 203.

22. Nonos A.10. Cnekn-uHTepdhEpOMETPUIECKUI KOHTPOJIb
MEXaHUYECKMX HaMpPsKEHWM B CIIOXKHbIX KOHCTPYKUMAX /
A.M. Kpusenko, A.1O. Monos, A.H0. Axmepos // |l Bcey-
KpaiHCbKa HayKOBO-MpaKTM4Ha KoHdepeHuia “Asiauia Ta
KOCMOHaBTMKA”: 36ipHUK Te3. Kpueumi Pir, 2011. - C. 51.

23. MNonos A.10. MepcneKkTrBbl NPUMEHEHUSA ronorpadum-
YeckMx MeTofoB B meanumHe / A.1O. Monos, A.B. TiopuH,
B.A. Nouynbckui, B.I. TkaveHKko, B.E. Yeuko, A.A. Pu-
MalueBcKuM, T.A. ®yHck, A.B. CKpuHHMK, H.A. MonoBa,
I.H. AxypTy6aeBa. [epcneKkTmBbl NPMMEHEHMA roaorpa-
puryecknx meTooB B MeauuuHe // HoBOCTM MeaMLMHBI
U apmaunm (TemaTmyeckuii Homep “OdTasbmonorus™).
-2011. - Ne 363. - C. 99-106.

24. Nonos A.HD. 3acTtocyBaHHA a3omMoay/ibOBaHOT
cnekn-iHTepdepomeTpii B 6iomeamumHi / A.10. Monos,
B.M. Koxem’ako, C.€. TyxaHCbKui, A.B. Typntok //
VI MixHapogHa KOHdepeHUia Mo ONTUKO-€NEKTPOHHUM
iHdbopMaLiMHUM TexHonoriam “®oToHika - ODS 2012 (Bi-
HHMUA, XOBTeHb 1-4): 36ipHUK Te3. BiHHuua, 2012. -C. 117.

25. MNonoB A.H0. 3acobu ¢a3oMoayNbOBaHOT CMEK/I-iH-
TepchepoMeTpuYHOi MiKpockonii Ana 6iomeanuyHUX JOCAi-
IxeHb / A.10. MNonos, B.IM. Koxem’sako, C.€. TyaHCbKMHA,
A.B. Typniok // MNepeas BceykpanHCKasa Hay4YHO-TEXHUYECKasA
KOH(bepeHUMA CTYAEHTOB, aClMPAHTOB U MOJIOAbIX YYEHBIX
“CoBpeMeHHble TEHAEHUMMU PasBUTMA MPUOBOPOCTPOEHMA”
(r. NyraHck, 19-20 Hos6ps 2012 roaa): COOPHMK TE3UCOB,
Aoknagos. JlyraHck, 2012. - C. 306-307.

26. MonoB A.H0. ESPI-uccnepoBaHue TenNoOBbIX
3 heKToB NpM NazepHoOM 061y4EHUU MMKPOCKOMMYECKMX
6uonormyeckmx ob6bvektoB / A.HO. lMonos, A.B. TiopuH,
B.A. Mouynbckui, B.I'. TkaueHKo, H.A. MNMonosa // Matepuanbl
XXXXI MeXayHapoAHOM Hay4YHO-NMPaKTMYECKOM KOHEpEHLMM
“IpMeHeHWe 1la3epoB B MeaMLMHE M 61oornm” (XapbKos,
28.05.2014 - 31.05.2014). Xapbkos, 2014. - C. 154-155.

27. MNonos A.10. MNepcneKTnBbl CNekn-mMHTephepomMeTpmm
ANA KPUMMHAIMCTUMYECKMX MccneaoBaHui / A.tO. Monos,
A.B. TwopuH, A.C. CaHTanos, /1.A. Keutka // Cy4yacHa
creuianbHa TexHika. - 2010. - Ne 3 (22). - C. 99-109.

28. A.Yu. Popov; N.A. Popova; A.V. Tyurinand V.
Grimblatov “Effects of speckle-like laser irradiation
on growth of bacteria in vitro” // Proc. SPIE 8569,
Mechanisms for Low-Light Therapy VIII, 85690C (March
5, 2013); do0i:10.1117/12.2002128; http://dx.doi.
org/10.1117/12.2002128.

VYabsanos O.1.,

KaHOudam pudu4HUX HayK, doyeHm,
3asidysay Haykoso-0oc1ioHoT 1abopamopii

3 npob/1IeMHUX NUMAaHb MpPaHcNoOpmHoi 6e3nexku
04yBC

Ksimka /1.A.,

Haykosull cnispo6imHUK HayKoB0-00C1iOHOT
sabopamopii

3 npob/IeMHUX NUMAaHb MPaHcNOpmMHoi 6e3nexku
04yYBC

AHKosul M.O.,

KaHoudam rpuduyvyHUX HayK, doyeHm,
npogecop Kageopu KpuMiHanicmuku,

cyoosoi meduyuHu ma ncuxiampii 0AYBC
)

KaHouoam ¢pizuKo-mMamemMamuyHUX HayK

TiopiH O.B.,

0oKkmop i3uKo-mamemamuyHUX HayK, npogecop,
3asidysay Kagheopu eKoHOMiYHOT KibepHemuKu

i iHPpopmayitiHux mexHonozili

O0ecbK0o20 HayioHa/bHO20 YHiBepcumemy

im. I.1. Me4HuKkosa

Hadiliwna do pedakuyii: 09.08.2015

INIBAEHHOYKPATHCHbKHH

212

IMPABHHUYHUH YACOIIHUC



