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VIIK 553.048 B.B. Xpons, inocenep,
Yrpeasnpomeeogpizura

OCOBJ/IMBOCTI IIOJBOBUX JOCJ/IIKEHb KEPHY
HA®TOBHUX TA 'A3OBUX CBEPIJIOBUH

Jana cmammsi npucesiiena 0coonueoCmsM NONbOBUX O0CIIONCEHb KePHY HAPMOSUX ma 2a308ux c6eponogut. Poszensnymi nu-
MAaHHsL ROILOBUX OOCHIONCEHD, IX HeQONIKU Ma nepesazu npu GUEHeHHI eiacmueocmeli ma 6y008u 2e002I4HO20 PO3PI3Y C6EPOLOBUHUL.

Knrouoei cnosa: nonepedni 0ocniodicenns, cepmemu3ayis, WilbHICMb, KAPOOHAMHICMb, THOMIHECYeHMHO-0IMYMIHO3HUT AHAT3,
2€01020-MeXHON02IYHI O0CNIOHCEHHS, eKCMPAKYIUHO-OUCUNAYILIHULL MEeMOO.

B.B. Xpons. OCOBEHHOCTH ITOJIEBBIX HCCJIEJOBAHHH KEPHA HE®TAHBIX H I'A30BbIX CKBAKHH. [lan-
HAsL CMambsi NOCEAUAEMCsl 0COBEHHOCMAM NOLEGbIX UCCIe008aAHUL KePHA HEQMAHBIX U 2A308bIX CKeadicuH. Paccmompens 6onpocul
NePEOHAYANILHBIX UCCIeO08AHUL, UX HEOOCAMKU U NPEeUMyUecmed npu usy4eHuu CoUCme U CIMpOeHUsT 2e0N0SUYECKO20 pa3pe3d
CKBAIICUHDL.

Kniouesvle cnoea: nepgsonayanvHvie UCCIe008aHUS, 2ePMEMU3AYUs, NAOMHOCHY, KAPOOHAMHOCHY, TIOMUHECYEHNHO-
OUMYMUHO3HBLIL AHATU3, 2€01020-MEXHONI02UYECKUEe UCCTIe008AHUSL, IKCMPAKYUOHHO-OUCMUTIAYUOHHBI Memoo.

OnHOrO 3 HAHTONIOBHIMINX CKJIAIOBUX IIPH OY- [epioueproBUMU SBJISIFOTHCS TIOJBOBI JTOCITI-
piHHI HATOBUX Ta T'a30BUX CBEPIJIOBUH € MOCTAl- JOKEHHS, 1110 HAaJAI0Th 1HPOPMAIIIFO TSI TTOATBIIIO-
HE JTOCIiIKEHHSI KEpHOBOTO MaTepiay. ro BUBUYCHHS IOpPOAM B Jlaboparopii, a came: mpa-

1. monmbOBI MOCIHIKEHHST BKITIOYAIOTH ITiJII0- BUJIbHE BWJIYYCHHS! KEpHY 3 KEpHOBiNOipHUKA, T1O-
TOBYI omepatii BifOOpy Ta repMeTH3allii KepHy. CJIIJOBHE CKJIAJyBaHHS B CHELiaJbHUN SIIUK, rep-

2. omepaTWBHI J1a0OPaTOpHi  AOCHIHKEHHS MeTH3aLis (3apa3 3aCTOCOBYETHCS PiIKO), Momepe-
nepen0davaoTh BUTOTOBJICHHS 3pa3KiB KepHa Tpa- JIHIH OmKcC, Bi3yaJbHUH OIS Ha TIPUCYTHICTH BYT-
BWJIBHOT TEOMETPHYHOT (OpPMHU JIJIsi BHUKOHAHHS JIEBOJIHIB.

CTaHJAPTHOTO Ta PO3LIMPEHOrO KOMIUIEKCY TOCHi- 3a3Buuail, NiAHATUN KEpH MiJUIArae BUAAJICH-
JKEHb. HIO OypOBOTO PO3YMHY 1 CKJIaAa€Thcs Ha OypoOBil,

3. IeranpHl MOCIKEHHS IS 3a0e3leueHHs Iie ¥ BiIOyBaeThCs Bi3yalbHUN OIS Ta OIUC, 3a-
oxepkaHoi iH(opmanii mpo mapaMmeTpu mopig Ko- BISIKM SIKOMY BCTAHOBIIOETHCS LITICHICTH BHUHOCY,
JIEKTOPiB Ui BHpIMIEHHA MPAKTUYHHUX 3a/4ad BUX1Jl, TIOTYXHICTh OKpPEMHUX WIapiB, JITOJIOTiYHA
MOB’sI3aHUX 3 MiJIPaxyHKOM 3araciB Ta iH [1]. XapaKTEepUCTHKA Ta XapakTep ix 3aisaranHd. Bumu-

Benuka KinbKicTh HAyKOBOI JIITEpaTypH, HOP- THH 1 CKJIaIEeHUI KEPH JOCTABIAETHCS B JIaboparo-
MaTUBHHUX JIOKYMEHTIB, CTaHIApTiB NPHCBIYECHO pilo Ui OeTanbHOro IOCHimKeHHs. TpaHcmopry-
MOJILOBUM, OIEPATUBHUM Ta JaOOPAaTOPHUM JIOCITi- BaHHS MOXeE BiIOyTHCS Bimpa3y, a MOXe W depes
JOKCHHSIM KEepHY TNpU BUBUCHHI BJIACTHBOCTEH Ta JeKinbka aHiB. Uepe3 1ie BMicT (UIrOiny B JOCII-
OyZ0BY T€OJIOTIYHOTO PO3Pi3y CBEPAIOBHHH. JUKYEMIH TTOPOJII HE SBIISETHCS JOCTOBIPHUM.
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OpxHOYacHO 3 OMUCOM KEepHY abo TCis BCTa-
HOBJTIOETHCSL JTOCTOBIPHICTh pPO3TANTyBaHHS BIIIY-
YEeHOro KepHOBOro Marepiany. Binm mpaBuibHOCTI
BCTaHOBJICHHSI 1HTEPBaly BiAOOPY 3aJeKUTh MOAA-
JIBIIIA TOYHICTH TE€ONIOTIYHOI moOyaoBu. Js mboro
ICHye JIeKUIbKa CIIOCOOIB SIKUMH, B OCHOBHOMY,
KOPHCTYETBCS TIIBHUYHUE Teojor abo reosior ra-
30KapOTa)KHOI CTAHIIII.

Haiipo3noBcroKeHIui  uist  JITBHUYHOTO
reoyiora — Iie MiAPaxXyHOK peicy 3a KOMIOHOBKOIO
IHCTPYMEHTY, 3aX0[0M Beay4oi TpyOu. Takox ams
MipaxyHKy PEKOMEHIYEThCS 3MIHCHIOBATH 3a JO-
moMororo Jnokaropa mydpr JIM ta maHmx ramma-
kapotaxxy I'K. Metonu BBaXkarOThCSI OCHOBHUMH
Ta HaWOLIBII MOIIMPEHUMH. 3a MPHUCYTHOCTI Ha
OypoBifi CTaHIIi T'€0JIOrO-TEXHOJIOTIYHUX JTOCIi-
mkenb (I'T/]) me 3aBmaHHsA MEMIO CIPOIIYETHCA.
lazokapoTakHa cTaHIlsI YKOMIUIEKTOBaHA JaTdu-
KOM, SIKHH (PIKCYE IOJIOKEHHS TaJIeBOi CHUCTEMH,
TAM caMUM BioOpakae Miciie 3HaXOPKEHHS J0JI0-
Ta (M070TO-BUOIiA). Iy MOMOMIKHOTO KOHTPOITIO
MPOBOAATHCS 3aMipH 3€HITHHX 1 a3UMyTHHUX KYTiB
JUTS TIPHB'SI3KA BiTOMPAEMOTO KEPHY.

[Ipu 3actocyBaHHI BCiX IIUX METOIIB B KOM-
TUIEKCi, & He BUKOPHCTOBYIOUH SIKUICH OTUH, MOX-
Ha OUTBII YiTKO MPUB’S3aTH iHTEpBaJ JOBOAHHS 3
HaWMEHIIUMU TTOXUOKaMH.

[lepen TiM sk BimipBaTH KepH Bif BHOOIO He-
00XiZTHO peTeNbHO MPOMUTH BUOIM CBEPUIOBHHH,
YHOBUTEHUTH O00epTaHHS OypHIIBHOTO 1HCTPYMEHTY
Ta crabimizyBary mojady mMpoMuBHOI piawan. [Ipn
MiAHOMI 1HCTPYMEHTY CIiJi YHUKaTU Pi3KUX 3MiH
IIBUJIKOCTI MiZHiOMY, OCOOJIMBO 1€ CTOCYEThCS TPH
OypiHHI CTabOCIIEMEHTOBaHUX TMOpiA. 3 METOIo
30epeKeHHsI IUTICHOCTI KEPHOBOTO MaTepiany
3HWYKEHHS IBUAKOCTI PEKOMEHIYETHCS MPH MMiX0-
ni o OGammaka xononw. [licnst mimiioMy iHCTpyMe-
HTY HEOOXiTHO IaTH Yac o0 PO3YHH 3TiK, MOTIM
KEpH 00epeKHO BUAIHNTH 3 KEPHOBIIOIpHUKA.

[Ticns BizyanmpHOTO AOcCHiKeHHS Oe3mocepe-
THBO Ha OypoBili HEOOXimHI 3pa3ku KepHy BiIOH-
paroTbest s Oibll eTanbHOro BHBYEHHS. [lepe-
Baror MNpH BWIIYYEHHI 1 JOCHIKEHHI BBaXKA€THCS
pobota crantii ['T/], sska yKOMITJICKTOBaHA ITOJIHO-
BOIO JIabOpaTopiero.

Crig 3a3Ha4MTH, IO B 3QJICKHOCTI BiJ| CUTYa-
mii Ta OOCTaBWH, TOJBOBI JOCIIKEHHS MOXYTh
HajJaTu OUIbII PO3IIUPEHY 1 MOrHOIeHy iHpopMa-
LiI0 CTOCOBHO ONMHUCYBaHOTO KepHy. He 3Bakarouu
Ha Te, IO TEOJOTO-TEXHOJIOTIYHI JIOCIIIHKEHHS
BIIPOJIOBXK POKIB HaOyIM CTPIMKOTO PO3BHTKY Ta
MOJIEpHi3allii, Bce * Taku 0Oe3 MOJbOBHX JOCIHIi-
JOKEHb TTOJANIbIIIE BUBYCHHS KEPHOBOTO MaTepiainy
He MoxiuBe. HaiibGinpmry iHpOpMaTHBHICTD, SK i
paHiliie, HeCyTh Pe3yJIbTaTH MOJIBOBUX JIOCIIHKCHb
TOMY, IO BiJl HUX 3aJIS)KUTh MPABWIBHICTH TOAA-
JIBIIMX BUBYCHB 1 HE TUIbKHU. [Jleski aHai3u, 3po0-
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JIeHI B MOJIBOBHUX YMOBaX, caMe Iicisi BUAAJIECHHIO
KepHa 13 KEepHOBiIOIpHOI TpyOH, SBIAIOTHCS HaMd-
JIOCTOBIPHILITUMH.

3a JI0rIOMOTr0I0 MiKPOCKOIIIYHOTO aHaJli3y BH-
3HAYAETHCA JITOJIOTIYHMHA CKJIAL Ta 1HII OCOOIH-
BOCTI TIOPiJ 10 KepHY (KOIIip, CTPYKTYpa, TEKCTYpa,
THT LEMEHTY Ta iH.). B 3anexxHocTi Bix cutyatii B
MOJIBOBHUX YMOBax LeH J0Ciia nmorpedye He Belu-
KOTO TIPOMIXKKY Yacy Ha OTpPHMaHHS HEOOXiIHOI
iH(pOpMaIil Ta BBAXKAETHCS Maiike OE3MOMHUIKOBUM
3a JeskuM BUKIIO4eHHsM [2]. CrpaBa B TOMy, IO
BCTAHOBJICHHS OCHOBHOI HMOpPOAM HE 3aBKAM BJa-
€TBCS BU3HAYMTH MAaKCHMAJIBHO BIpHO, SKIIO OC-
HOBHa 1 BMillyloua MopoJa MpUOIM3HO piBHI 3a
BIJICOTKOBHUM CIIIBBITHOIIICHHSIM.

BcraHoBieHHs, HaNpUWKIIaJ, MIIHOCTI Ta iH.
OesmepevyHo BipHilIe Oyae OTpUMAaTH MPH NpOBe-
JEHH] JeTalbHUX JIA0OPaTOPHUX JOCIIIHKEHHSX,
SIKIIIO KEPHOBUH Marepial, micist BUAAJICHHS 3 Kep-
HOBI1I01pHOT TPYOKH, TePMETH3YBATH.

Oco0nuBy yBary Ciiiji MPUIIIATH JIFOMiHECIIE-
HTHO-OiTymMiHO3HOMY anamizy (JIBA) kepHOBOTO
Marepiajy B MOJBOBUX yMOBax. Sk 3a3Havae mepe-
BakHa OLIBIIICTh CHEIIATICTIB, caMe B MIEPIIi 4acu
MO)KHA OTPHMATH HaHTOCTOBIPHIII BiZOMOCTI Bi-
JTHOCHO BMICTY OITyMOINHHX PEUOBHH.

Jxepenom iHQOpMaIllii, sKa BUKOPUCTOBYETh-
Cs1 7S MITOJIOTIYHOTO ONKCY TEOJIOTIYHOTO PO3pi3y
Ha(TOra30BUX CBEPAJIOBHH, SBISIOTHCS PE3yNbTa-
TH BCTAHOBJICHHS KapOOHATHOCTI TipCHKHUX MOPiZ.
BceraHoBneHHsT kapOOHAaTHOCTI BHUKOHYETBHCA 3a
JIITOJIOTO-TIETpOrpadiyHUMHU TOCIIDKEHHAMU Kep-
Hy HE TUTBKH B CTaIliOHAPHUX JIA00OpaTOpisx, ane i
y MOJIBOBUX.

CyTHICTh IIOTO METOTY B ITOJIOBHX YMOBaxX
roJisirae 'y 3HAYHIA KOHIICHTpAIlii KapOOHATHUX
PEUOBHH B JOCHIPKYBaHUX 3pa3Kax. 3a iCTUHHUN
BMIiCT KapOOHaTiB B po30yproBaHOMY IUIACTi Ta 3
ypaxyBaHHIM AUGEPEHITIHHOTO PO3MOAUTY B 3pa3-
Ky KaJbLHTy Ta JOJOMITY BHAUIAIOTH JIITOJIOTIYHY
pi3HicTh [3].

[Ipu BcTaHOBIEHHI KapOOHATHOT TIOPOIU Jia-
HUH aHaJIi3 SIBIETHCS HEOOXIIHUM IPH IMEpIIode-
proBoMy omnucy KepHy. BinpisHuTH BamHsK Bix I0-
JIOMITY MOYXHA 3aBISIKM BIUIMBY COJISTHOI KHCIIOTU
Ha mopony [4].

EdexTuBHICTh Ta MPaBUIBHICTH IHTEPIPETAITiT
pe3yJIbTaTiB JOCIIPKEHb 10 KepHY NpH IOoIepeN-
HIX JOCJIDKEHHSIX B 3HAYHIN MIpi MiJABHILYIOTHCS
NpU KOMIUIEKCHOMY JIOCIIJDKEHHI CBEPUIOBUHH B
mporieci OypiHHS. J[0 KOMIUTEKCHUX JTOCIIKEHb
CJIIJT BITHECTH, OKPIM BiOOpY KepHy, BiaOip 3 ne-
TAJIBHUM OIMCOM LIaMy Ta Ta30IoKa3u. B npone-
ci OypinHs Ha KepH (i HEe TIIBKW) MOTPIOHO aHAIi-
3yBaTy JIaHi, OTPUMaHi Npy BiAOOpi IIIamMmy B IeB-
HOMY iHTEpBaji Ta MOKAa3HWKU ra3oaHali3aTopa.
3aBASKM UM JOCIHIDKEHHSIM Ta CIIOCTEPEKEHHIM
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MOXKHa OTpHUMAaTH iH(OpMAIlii0 TO JITOJOTIi Ta
¢moiny (Hadra, ra3) ime g0 TOro, SK KepH Oye
MiTHATHA 1 BUAANCHUH 3 KepHOBinOipHuKa. Taki
JOCHIDKEHHS poOJISITh BATOMUM BHECOK Y MOOYI0Bi
TEOJIOTIYHOTO PO3Pi3y CBEPMJIOBUHU, T€OJIOTO-
TeOXIMIYHMX BJIACTUBOCTEH Ta HASBHICTH BYIJICBO-
THIB [5].

Pesynbraru, oTpuMaHi npu BiIOOPI IIIaMy Ta
ra3ornokasu npu OypiHHI, Jal0Th peajbHi CBIIYCH-
Hs1 y motpebi BinOopy kepHy. Pexomennanii, cro-
COBHO KOHKPETHOTO iHTepBally BinOOpy KepHy na-
I0Th 3MOTY 36KOHOMHTH 4Yac Ta KOIITH, sIKi BUTpa-
Yal0ThCS Ha CITyCKO-IIAHOMHI onepariii Ta iH.

[lizcymoByroun  BUILECKa3aHe, HEOOXiAHO
3aliBUil pa3 CKOHIIEHTpYBaTu OibIly yBary Ha pe-
3ylBTaTH TONBOBHX JOCHiIKeHb. Lle crocyeThes
HE TITBKU MPH JOCIiKEHI KEPHY B OKpEMHUX iHTe-
pBasiax, ajge ¥ KOMIUIEKCHE JOCIIHKEHHSI YChOTO
po3pizy cBepmioBuHu. Ciij 3a3HAYMTH, IO B
MOJTLOBUX YMOBaxX MOKe MPOBOAMUTHUCS OiibIa Ki-
JBKICTh JTOCIHIJIKEHb, SIKi TIO3UTUBHO OyTyTh BILIH-
BaTH Ha MOJAAJbIIC BUBUCHHS KEPHOBOTO Marepia-
my. be3 mepeOinblieHs MOXKHA HArOJMIOCUTH, IO 3i
301TBIIEHHSM JIOCHiZIIB, 3pOOJIEHUX B MOJIBOBHX
yMOBax, Oy/ie HaJXOIUTH OLIBII PO3rOpHYTa Xapa-
KTEPUCTHKA TMOPIA MpH MOAAIBIINX ONEPaTUBHUX
Ta ETaJbHUX JOCIIUKEHHSX, TaK K JeIKi MOMEH-
TH HE MOKHA BCTAHOBUTH 3 TTMHOM Hacy.

OMHUM 3 TaKMX JIOCHIJIIB SBISETHCS SKCTPAK-
miHO-mueTHAinant Meron (EJIM). OcHOBHHM
3aBHaHHAM ekcrnpec-ananizy EJIM — BcTaHOBJIeH-
HSl 1 BiJOOpakeHHsI KUIbKICHOI 3MiHM OCHOBHHX
€MHOCHUX BJIACTUBOCTEH MOPiJT B pO3pPi3i CBEpJIO-
BUHHU. B nesknx BHIIagkax 3aCTOCYBaHHS €KCIpec-
aHaJlizy B MOJbOBUX YMOBax e(eKTUBHilIE 3a Mpo-
BeAacHHs JIBA, ToMy 1m0 3a JIFOMIHECIICHTHO-
KaIMiJSIPHAMH BUTSDKKAMH HE MOYKHA BCTAHOBUTH
KITBKICHY XapaKTepUCTHUKYy Ha(TOHaCHYEHHS Ha
Bigminy Big E/IM. 3actocyBanHs MeTOy J1a€ 3MO-
Ty CIIocTepiraTé 3MiHy EMHOCHUX BIIACTHBOCTEH 3a
BCIM PpO3pi30M CBEPIJIOBHHHM, OIliIHKA XapaKTepy
HAaCHYEHHS MaJIONMOTY)KHUX IUIACTiB, OOBOIHEHHX
a0 3 mMOHWKEeHUMH (PiIIBTPaLiiHO-EMHOCHUMH
XapaKTepuCTUKaMu [6].

HesBakatoun Ha Te, 10 JaHWK METOJ HE Ha-
OyB IIMPOKOTO 3aCTOCYBAaHHS B MOJBOBHUX YMOBaXx
3a PaxyHOK CKJIAJHOCTI MpPOBEAEHHS, HOro Heoo-
XiTHO 3aCTOCOBYBaTH JOTPUMYIOUHCH METOIUKH
MPOBECHHS.

Hactynmaum wmeromom, sKMH MOXE IPOBO-
JUTBCSL B TIOJILOBHX YMOBaX — METOJI TEPMOBaKY-
ymuoi gerazanii (TB). Otpumani pe3ynsratu Bu-
KJIMKAalOTh HEOJHO3HAYHY peakuUilo CreniagicTis
BIIHOCHO X JocToBipHOCTI. Jlerasallis SBJISIETHCS
OJTHOIO 3 HAMMEHIII BHBYCHHMX MPOoOJIeM B 00acTi
BCTAHOBJICHHSI Ta30HACHYEHOCTI IIaMy, KEpHY,
OypoBoro posumHy. Benuka KilnbKiCTh (i3uko-
XIMIYHMX BJIACTHBOCTCH OO'€KTY BUBUCHHS, YMOB
MOCTIHHOTO CKJIaAy Ta3oBOi CyMillli Ta MOBHOTH
BUIIy4EeHHS MPU3BOAATH JI0 CYNEPEYOK BiJHOCHO
nposenennst TB/ [7].

[TpoGnema BHITyUSHHS BYIJICBOIHIB 3 KEPHY Ta
[uIaMy, 3Ha49HO CKJIJHIIIA, HDK MpoOiiemMa BHITY-
YeHHs1 iX 3 OypoBOTO pO34MHY, OCI HE OTpuMaia
3aJIOBLIBHOTO pillieHHs. TpymHoIIi Jerasaiii Takux
3pa3KiB 00yMOBJIEHA THUM, IO KOXKEH 3 HHUX Mpe.-
cTaBisie cOOOK CHCTEMY 3 HEBIJOMHUMHU (i3HKO-
XIMIYHHMH BIaCTUBOCTSIMHU. He3HauHi 3MiHU #oro
XIMIYHOTO CKJay MOXeE iCTOTHO TO3HAauWTHCS Ha
COpOIITHAX BIACTHBOCTSAX TOMY, IO B 3pa3Kax
Mopig MOXKYTh OyTH 3aMKHYTI MOpH. 3BHYAiiHI Jie-
ra3amiliHi YMHHHUKH - BaKyyM, TeMIIepaTypa Ta iH.
BIUTMBAIOTh MPAKTHYHO TIIBKH HA TIPHIIOBEPXHE-
Buii 00'em. [linBHINEHHS TeMIiepaTrypu jaerasariii
MOXeE CIIPHUATH XIMiYHOMY IE€PETBOPEHHIO Tas3iB,
BUHUKHEHHIO BaJICHTHHUX 3B'A3KiB. 3 ypaxyBaHHSIM
Toro, mo TBJ] npoBOOUTECS 3 METOI0 OTpUMaHHS
orepaTUBHOI iH(GOpMaLlii [ MPUHHATTS ONepaTu-
BHOTO pIIIEHHA, TO MPOBEACHHS JaHOTO aHAi3y B
0araTboX BUIIAJIKAX SBISETHCS aKTYaJIbHUM.

Jlyis BUKOHAHHS BCiX JOCTiAIB MOTpiOHA Be-
JUKa KUIBKICTh Yacy Ta CHELialbHUX TpHJIaliB,
aJie Iie CTBeP/UKEHHS HE JIa€ TIPHBIJ IS YXUICHHS
ix mpoBeneHHs. JlaHi METOIU AOCHTIHKEHHs KepHO-
BOTO Marepialqy B IOJILOBUX YMOBaX SBIISIOTHCS
HaWOIIBII BaXIMBHUMH, HEOOXINHICTh IX IIpOBe-
JIEHHS HE TiIIIrae CyMHIBY.
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