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Tlpucssueno cmany exocghepu nawoi [lnanemu ma nacriokam 6NaUBy HA HbO2O MEXHO2EHHOI OISILHOCHI 00~
cmea, a came, Hagmozazoeoi eanysi. OOIPYHMOBAHO MONCIUBICIb 3MEHUIEHHS 32YOH020 BNAUBY HA €KONO02II0
00’ ekmi6 Hapmo2az060i NPOMUCIOBOCHI WIAXOM SKICHO20 YEeMEHMYBAHHA HADMOGUX MA 2A306UX CEEPONOBUH.
TOB «YkpCKC» —nionep y cmeopenni i wupokomy 3acmocysanni mamepianie mamnonaxcuux posuupnux (PTM)
ma yinozo pady 1o2o MoOugirayitl, AKi CHPUATU 3HAYHOMY NOKPAUAHHIO KOHMAKMY YeMeHIMHO20 KAMeHio 3 00Me-
JHCYIOUUMU NOBEPXHAMU Y c8eponoguni. Hapasi npononyemvcs nocmiiHo npogooumu oYinKy 6Cix mamnoHadCHUX
mamepianie (TM) ona yemenmysanus. Ipononyemuca docnioxcysamu TM 3a memoouroro, He nepedbaueroo icHy-
rouuMu cmanoapmamit, a came, cmeopenum komnanicio npuiadom OIK-01. Bin dae 3mo2y y dyaice npocmuii cnocio
BUMIPAMU  MUCK NPOPUBY 800U abO 2a3y NO KOHMAKMY YEMEHMHO20 KaMeHIo 3 Memanesoio nogepxueio. Ocmanue
0ae UPOOHUUHUKAM MOACIUGICMb NPAsUIbH020 6ubopy TM ceped wupokoeo posmaimms npono3uyitl pUuHKy.

KirouoBi cii0Ba: 1eMEHTYBaHHS CBEPJIOBHH, TaMIOHaXHI MaTtepiand (TM), KOHTaKT [EMEHTHOTO KaMEHIO,
Mmarepianu TamronaxHi posmupsi (PTM), tuck npopusy, npuian OI'K-01, 3a0pyaHeHHS BYTJIEBOHIMU €KOChEpH.

Hoceswaemces cocmosinuio dxocepvl nHawetl Ilnanemst, u pesyriomamam GIuUAHUA HA HeE MEXHOSEHHOU Oe-
SIMENLHOCMU Yeloseyecmed, a UMenHo Heghmezazosou ompaciu. OOOCHOBbIBAEMCSI 803MONCHOCHL YMEHbUEHUS
nazybHo20 GIUAHUSL HA 9KOIO2UIO 00BEKMO8 Hedme2az0801 NPOMBLUIEHHOCIU NYyMeM KA4eCmMEeHHO20 YeMEeHMUpo-
sanust Hegpmsinvlx u 2azogwvix cxgasicur. 000 «VkpCKC» —nuonep 6 co30anuu u wWupoKoM UCHOIb308AHUU PACULU-
piowuxcs mamnonaxcuvix mamepuanos (PTM) u yenozo psoa e2o moougurayuii, Komopsle cHOCOOCMEO6ANU 3HA-
YUMENLHOMY VIYYUEHUIO KOHMAKMA YEeMEHMHO20 KAMHS C 02PAHUYUBAIOWUMU NOBEPXHOCMAMU 6 CKBANCUHE.
IIpeonacaemess NOCMOSHHO NPOBOOUMb OYEHKY 6cex mamnouadcuvix mamepuanog (TM) ons yemenmuposanus.
Ilpeonazaemca uccneoosamv TM no memoouxe, He npedycMOMPEHHOU CYWeCMBYIOWUMU CIMAHOAPMAMU, d UMEHHO
cozoannvim komnauuet npubopom OI'K-01. On nossonsiem ouenv npocmo nposecmu 3amep O0As/LeHUs. NPOPwIEd
600bL UNU 2A3a NO KOHMAKMY YEMEHMHO20 KAMHSL ¢ MEMAIUYECKOU NOBEPXHOCMbIO. DMo NO36015em Npou3e00-
CMBEHHUKAM NPouU3secmu npasuibHbill 66100p TM cpedu wupoxozo paznoobpasus pelHOYHbIX NPEOIOHNCEHUU.

KitroueBble ci10Ba: IEMEHTHPOBAHUE CKBAXHH, TaMIIOHAXKHbIE Marepuaibl (TM), KOHTAKT [IEMEHTHOTO KaMHS,
paclmpsIoecs TaMIIoHaXHble MaTepuaibl (PTM), naBienue npopsisa, npucop OI'K-01, 3arps3Henue yrieso-
JIOPOTaMH SKOCHEPHI.

It is devoted to the state of ecosphere of our &lamd the pernicious influence of the mankirid@ustrial
activity, in particular, the oil and gas industrynat. A reduction of the pernicious influence byame of ai
adequate cementing of oil and gas wells is substagdiaUkrSKS LLC is a pioneer in the field of bunfgland wid
application d the expanding backfill materials (EBM) and a ne@mbf its modifications, which have contribute
a corsiderable improvement of the cement stone contdlattiie limiting surfaces in wells. Now, it is nesary t
make a continuous evaluation of all the backfilltengls (BM) offered for amenting. It is proposed to investig
the BM making use of the methods not stipulatetthéyxisting standards; by means of OGK-OTK-01) instru-
ment built by the company. That makes it possiblese a simple ethod of measuring the water or gas inr
pressure by the cement stone contact with the reetédce. The last gives the possibility to the industrialist cor-
rect BM selection among a wide variety of the miaskgply.

Keywords: wells cementation, backfill materialsSMB cement stone contact, expanding backfill materi
(EBM), inrush pressure, OGK-01 instrument, pollotitbe ecosphere by the carbons.
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XXI cTOMITTS 3 YCi€I0 TOCTPOTOIO MOCTABUIIO
Miepe]] HAIIOKO IUBLITI3AIIIEI0 3aBJIaHHA — 5K B yMO-~
BaX TIOOANbHOI TEXHOKpATii, HAWBHIMX JIOCSI-
HCHb y TEXHIYHOMY PO3BUTKY LHBLIi3aLil 30epert
caMy LMBLII3ALlIO, & TOYHIIIE CepeIOBHILE Ti iCHY-
BaHHs1. Tak, ocTaHHI JJOCII/DKCHHs BUYCHUX MPOBi-
JTHUX YHIBEPCUTETIB Pi3HUX KpaiH Jal0Th OJTHO3HA-
YHI CyMHi BUCHOBKH:

1. OcHoBHi pecypcu [lmaneTn 3HaX0AATHCS HA
MeXi TIOBHOTO BHCHAXEHHS: iX HE BUCTAYUTH JIO
KIHIISL IIBOTO CTOJITTS.

2. HaBkomuiHe cepenosuiie (BOIHI pecypen)
3HAXOJIATHCS TAKOXK Ha MEXI, 32 KOO JIFOJICTBO HE
3MO’K€ iICHYBAaTH, 1 BX)K€ ChOTOHI PO3ILIAYYETHCS 32
MPOTrpec BaXKKOBUIIIKOBHIMH 3aXBOPIOBAHHAMMU.

[lo x pobutn? Ha croromHi Hamia muBiiiza-
Lis HE MOXe€, a TOYHILIEC HE rOTOBA BIIMOBHUTHCH
BiJl BUKOPUCTAHHS <«BHCOKMX» TEXHIYHUX JOCAT-
HCHb, 5IKI BTUICHI B CBITOBY IPOMHCIIOBICTB, Ty0-
JATH TIOBEPXHIO 1 Hazapa 3eMiIi, BOJHI 1 MOBITPAHI
pecypceu.

Hapnii XX-XXI cT. Ha BUKOPUCTaHHS B €HEp-
TETHIlI KEPOBAHOTO TEPMOSJICPHOTO CHUHTE3y Ta
KepyBaHHS T'paBITAIlifHAM IOJIEM, IO 1ajio O Mo-
JKJTUBICTH TIEPEBECTH JIIOACTBO Ha SKICHO HOBHH
PIBEHb EHEPrOCIIOXKWBAaHHS, TaK 1 3aTUIIAINCS
CIOJIIBAaHHSAMU. 3MCHIIUTH PIBEHb C€HEPTOCIIOKH-
BaHHS Ha BUPOOHHUIITBO OJMHHMII OYy/Ib SKOT IPOIY-
kiii, xoua 0 y 10 pasiB, CbOrogHi Takox Maibke
HeMOXTHBO. [Ipn boMy MU 3HAXOOUMOCS JIHIIE
Ha TIOYATKy [UISXY i3 33J0BOJICHHS HAIlIUX CHEpTre-
TUYHUX 3aIHTIB 32 PaXyHOK 1HITUX TOHOBIFOBAaHUX
€KOJIOTIYHO Oe3MeYHUX JKepes eHeprii. Y 3B'3Ky
3 IAM € OAMH BHXIJ 31 CKJIQAHOI CUTYyaIlii — 1me Mi-
HiMi3yBaTH SKILO HE 3BECTH JI0 HYJIS, BCI1 IIKIUTH-
BI BIUIMBH Ha ekocdepy. Lle — [KiMBI BUKHAM B
atMoc(epy, y BOAH PIYOK, CBITOBOIO OKEaHy Ta B
3eMHI Hajpa.

Mabyte HEe moTpebye moBemeHHs (akT, 1m0
KOy TIpiCHOBOIHUM pecypcam Ilmanern 3aBmae
Mmaike Bcs mpomucioBicTe [lmanetn. Tyt cBoe
Miclle 3aliMa€e MaIMBHO-CHEPTEeTHYHUN KOMILICKC,
IO BKJIFOYAE HAITy Ha(TOra3oBy raiyssb, aje y 3a-
Opy/JHEHH] CBITOBOrO OKeaHy HagrTorasosa ranysb
e sigepom. 1106 mepekoHaTHCS B LBOMY, JOCHTH
TMEPErNIAHYTH CTATHCTHKY 3a0pyAHEHB CBITOBOTO
OKeaHy Ta WOTO JDpKepena 3a mepiog xo4ya O 3
1978p. TyT nepen HaMu MOCTaHE KaXJIMBa KapTH-
Ha 30MTKY, HAHECEHOT0 OKeaHy ioro iopi i payni
BiJl aBapiii i KaracTpod, MOB'I3aHMX 3 EKCIUTyaTa-
uier0 Ha)TOra3’0BUX POAOBHIL Ha WIEsb(i i TpaHc-
[OPTOM Ha)TH Ta NPOJYKTIB NepepodieH s HahTH
JAJICKUM BiJ JTOCKOHAJOCTI TaHKEPHUM (IOTOM,
YacTO HaBiTh HE TOTOBUM [0 BUPIIIEHHS IHX 3a-
BJaHb, HE CBIAOMHUI BCi€l BiAMOBIAAIBHOCTI, TO-
B's13aHO1 3 uM. Yoro nuiie BaprTa aBapis, 1o Tpa-
muack 20kBitHS 2010p. B MekcuKkaHChKil 3aTOL1

Ha Oyposiii miatgopmi «Deepwater Horizon»,

MpU3HAYCHIA A eKCIUTyaTamii  CBEPIJIOBHHH
«Machundoss rupiom, po3TamioBaHiuM Ha TIHOH-
Hi 1650 M, Ky BBaXKarOTh OJHI€I 3 HAHOLIBIINX
TEXHOTEHHUX KaTacTpod y cBiTOBiil ictopii. Ilig
yac i€l aBapii y BOAM CBITOBOTO OKeaHY 3a Haid-
CKPOMHIIIIMIMH OIIHKaM{ ToTpammiio 545 Ttuc. T
HadTu. [Ipu npomy Ha rauOuHax 6nuzpko 1000M
3aTMIIAETHCS 3HAYHA HEBPaxOBaHA KibKICTh Had-
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TOBHX CKym4eHb. ExocucTema perioHy mocTpaxk-
Jana Ha gecsatupivua. Ilpm 1poMy JIHIIMIUCH
He3' SICOBaHMMHU HacHiiKu KaracTpodu y HaiOmu-
KIOMY MaWOyTHHOMY JUISI 1HITUX KOHTHHCHTIB.
BuHCHOBOK 1po npHaHHHK apapil — NMOTYXHHIi 1po-
pHB rasy Ha THPII, [OB'I3aHUH 3 HE3aA0BUILHOIO
SIKICTIO KpimieHHs1!

Bigomo, ane, Ha Xajb, HE BCi MPHIUIAIOTH
IIbOMYy OaraTo yBard, IO HAWBaKJIUBIIIOKO JIaH-
KOO B OYIIBHUIITBI CBEP/JIOBUHU € HAJIIHE 1 TOB-
roBiyHe KpimneHHa. OcTaHHE AECATHPIUYS MPHHE-
cJ10 0araTo HOBOTO i KOPUCHOTO y Taly3i KpiIlieH-
Hsl HATOBUX 1 Ta30BUX CBEPUIOBHH. 31aBanocs O,
YCHIXW OYEBHIIHI, IO MiATBEPKEHO YNCICHHUMH
KOH(EPEHIIIIMHU, PI3HOTO poay GopyMamu, mmy0Ji-
KamissMu B miepioguili. OgHaK 4Yac eKOHOMIYHOI
KpHU3HU 3arOCTPHB MHUTaHHS, SIKi paHille HE BUKIU-
Kaji 3aHeNOKOEHHs. CIOIM BIIHOCATBCS YMHHUKH,
WO BIUIMBAIOTH HA 3HWKCHHS DiBHA Bm[06yTKy
BYTJICBOIHEBOI CHPOBUHH 1 HE3aI0BUIbHY €KOJIOTI-
yHy Oe3neky. [1logo 3HMKeHHs eeKTHUBHOCTI eKc-
wryaranii QoHAY Oil0YMX CBEPIJIOBHH, TYT iCHYE
Oarato nmpuuuH. MU X04eMO TOPKHYTHCS OJHi€l 3
HUX — MpoOJeMH HaAifHOTO Ta JOBrOTPHBAIOTO
KpirieHHsT cBepmioBuH. Came 3 HEBUPIIICHUMH
mpobiemMaMu B Lil 0o0iacTi 4acTo OyBarOTh MOB'S-
3aHi 3aKOJOHHI TepeTiKaHHs, pi3Ke OOBOAHEHHS
MPOAYKILii, TOPYIIEHHS HOPM OXOPOHH HAaBKOJIU-
IHBOTO cepepoBuma Tomo. Came Il 3MYCHIO
amapar kommanii YkpCKC HeraiiHO B3ATHCS 3a
PpO3pOOKY HOBUX MiJXOJIB IO IIECMEHTYBaHHS CBE-
PZUIOBHH, MOB'32HHX 3 HOBOKO NPOrPECHBHOIO Me-
TOJMKOK OLIHKHM TaAMIOHAXHHUX MaTepiaiiB, IO
cmpatoteest Ha HJIP 1 craructuynuii  aHami3
pe3yJIbTaTiB POOIT 3 LEMEHTYBAHHS CBEPUIOBHH
B pI3HUX HA(TOTra30HOCHHMX pailloHax YKpaiHu i
Pociiicekoi @eneparii.

OpHuM 3 HaWBAXKIUBIIIMX HOHATH y 3aralib-
HOMY 00CS31 TEpMIiHOJIOTII, IO BiTHOCHTBCS IO
raiy3i Ha)TOBOI 1 Ta30BOI HMPOMHMCIIOBOCTI, € TJIH-
O0oke i MICTKEe 3a 3MICTOM BW3HAYEHHS TEPMiHY
«OyniBHULTBO HA()TOBUX 1 Ta30BUX CBEPIJIOBHHY.
Came ne NOHATTA nepeadadae CKIaaHWi OaraTo-
(hakTOpHUH 1 MOETAmHMA TEXHOJOTTYHHUI Mpolec.
Tox sKicTe MpoOypeHoi cBepmaoBuHU (ab0 B 3a-
3HAUCHMX BHUIIE TEPMiHAX <30YI0BAHOTO 00'€KTa»)
BHMarae sKiCHOr0 BHKOHaHHS BCixX eTamiB OymiB-
HUITBA 3 MaKCUMaJbHO MOJIMBUM ypaxyBaHHIM
CYIYTHIX LibOMY IPOLECY YMHHUKIB. [list Kpaworo
PO3YMIiHHs KDUTEpiiB SKOCTI CBEpAJIOBHHH SIK
CKJIaJHOI 1H)KEHEpHOI CIOPYAH — 3ai300€TOHHOT
KOHCTPYKLIi, CIIii, B MepIIy 4Yepry, BpaxOByBaTH
MpU3HAYEHHS IBOro 00'eKTa. 3 METOI TOYHOTO
BU3HAYCHHS IPU3HAYCHHS CBEPIJIOBUHM MOYKHA
BHUKOPHUCTOBYBATH TaKe KOPOTKE (OPMYITIOBAHHS:
3aKkiHYeHa OyJiBHULTBOM Ha(TOBA i ra3oBa CBEPI-
JIOBUHA € IHCTPYMEHTOM JJIsl BUIYYEHHsI BYTJIE€BO-
JTHEBOI MPOJYKITIT 3 BIIMOBITHUX €KCILTyaTaIliiHIX
30H, PO3TALIOBAHMX Ha Pi3HIi IIMONHI B TIpHAYO-
TEONIOTIYHMX yMOBAX Pi3HOTO CTYIEHS CKIIA/IHOCTI.
VY 1poMy KOHTEKCTI Mif] SKICTIO CBEPAJIOBUHH SIK
00'eKTa, 3a3HAYCHOTO BHIIEC NPU3HAYCHHS, CITiJ
po3ymiTH ii 3HaTHICTH CHPUAMATH 3HAKO3MIiHHI
MEXaHiuHi Ta TiApPOAMHAMIYHI HABAHTAKEHH, IO
BUHUKAIOTh B IIPOLIECI TpHUBAJIO] eKCIUTyaTarii 0e3
BUHHUKHEHHS! HE3BOPOTHUX HETaTHBHUX 3MiH OCHO-
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BHHX KOHCTPYKUIMHHX XapaKTCPUCTUK, SIKI MO-
KyTh TIPU3BECTH JI0 MOBHOI 200 YaCTKOBOI BTPATH
CKCILIyaTallifHUX MOXIUBOCTCH CBEPIIOBHHH. Y
psIi BUNIQ/IKIB YMOBH EKCIUTyaTalii CBEpUIOBUH
MOXYTh 3HAYHOIO MIpOI0 YCKIIQJIHUTUCS XIMIYHUM
BIUIMBOM Ha €JIEMEHTH KOHCTPYKLii abo MmacTo-
BUX (QuioifiB ab0 3aKkauaHUX B CBEPIUIOBHHY TEX-
HOJIOTIYHUX PiIWH, TPOBEACHHSIM TiIPOpPO3PUBY
mwiacta (I'PIT). IIpu mpoMy BeaWue3He 3HAYEHHS
Mae 30epeKCHHS TiIpOi30I0I0YHX BIACTHBOCTEH
IIEMEHTHOTO KaMeHI0 B 4Yaci. Llg 3maTHIiCTB Kpim-
JICHHSl 3aJIeKUTh BiJl BJIACTHBOCTEH LEMEHTHOTO
KaMeHI0, a caMme. 3MiHH CTPYKTypu 1 ¢isuko-
MEXaHIYHUX XapaKTCPUCTHK Yy TIPOIECi PO3BHUTKY
TiIpaToBaHOI TAMIIOHAKHOI CHCTEMH B YMOBax
CBEpUIOBHHU (B IEpIIy 4epry, 3MiHa MiIHICHUX
XapaKTEPUCTUK), KOPO3iiHOi CTIHKOCTI KameHio
DM KOHTAKTYBaHHI 3 PI3HUMH arpeCMBHUMH CEpe-
JOBUIAMH, KiIbKOCTI LIUKIIIB HABAHTAKCHB Pi3HO-
ro poay, fKi 3JaTHUH BUTPUMYBATH I[IEMEHTHUIA
KaMiHb 0€3 KPUTHYHOTO TMOPYILIEHHS CTPYKTYpH.
[IpunarigHo 3a3Ha4MMO, IO caMe TaKUMH BIIACTHU-
BOCTSIMH BOJIOJIIFOTh TAMITOHAXKHI MaTepialiv, IO
posumproroThes (PTM). Tlionepamu y po3po6ui,
NPOMHCIIOBOMY BHPOOHMIITBI 1 BIPOBaKEHHI
PTM B mpornecax eMEHTYBaHHs Ha CBEPJIOBUHAX
ponosui Ykpainu i Pociticekoi ®eneparii € BAT
«YkpCKC » [1].

Cepen mapameTpiB, IO BHW3HAYAIOTH SKICHI
XapaKTEPUCTUKH TOTOBOTO [0 eKcInTyartaiii 00'ex-
T4, HAMBKIMBILMMU € [APAaMETPH, LIO BIJHO-
CATBCS 10 OLIIHKH PE3YJIbTaTiB KPIMICHHs 00caj-
HUX KOJIOH. Y IaHWH Yac iCHY€ psifi METOJIUK OLiH-
KM SIKOCTI KPIIUICHHS, sIKI YMOBHO MOXHA ITOALIN-
TH Ha TpsMI i HenpsiMi. [0 yMOBHO NpPAMHUX METO-
JMK OUIHKK SIKOCTI KPIIUICHHA MOXKHA BIXHECTH
TaKi reo(i3udHi METOM JOCIIIKCHB! PI3HI CIIOCO-
Ou akycruunoi unementomerpii (AKI), CIUT,
OLIK, BU3HAYCHHS EKCIICHTPUCUTETY KOJIOHU Bif-
HOCHO OCi CBEPJUIOBHHU. YMOBHO HETPSIMi METOIH
MOYKHA TOJAITMTH Ha TaKi TPyNH: aHaNi3 eKCIUTya-
TallifHUX XapaKTePUCTHK [TiIOYHX CBEPJIOBHH,
BU3HAUCHHS HAasSBHOCTI 3aKOJIOHHOI IMPKYJIAMil
reodi3HIHIMA METOJaMH, JabopaTOpHi TECTOBI Ta
CTCHJIOBI BHIIPOOYBAHHS TaMIIOHKHHX CHCTEM.
KoxHa i3 3a3HaueHUX METOAWK Ma€ SIK MEpeBary,
TaK 1 HeJIOJIKM, POTE PAMKH L€l CTATTi HE AAKOTh
MOJKJIMBOCTI  JJOKJIaJHOTO PO3KPUTTS 3a3HAYECHOI
Mpo0JIeMH, TOMY BiIIIOBITHO 10 OOpaHOi TEMAaTUKH
yBary OyJie akIIEHTOBaHO Ha MHTAHHSIX, TOB'sA3a-
HUX 3 OIIHKOI €(DEKTHBHOCTI TAMIIOHAXKHUX CHC-
TEM, 10 BU3HAYAIOTHCS J1a0OPaTOPHUMU 1 CTEHIO-
BuMH MeTojamu. [lpu mpoMy ciif BpaxoByBaTH,
[0 MaKCHMAaJIbHO 00'€KTHIBHA OITiIHKA PE3yJIbTAaTiB
KpIIJICHHS MOXIIMBA TIIBKA TIPU BUKOPHUCTAHHI
BCHOI'0 KOMIUIEKCY METOJIiB, TOMY B IPaKTHYHOMY
3aCTOCYBaHHI OCTaTOYHUI BUOIP, a TAKOXX KOPHTY-
BaHHsS METOMIB LIEMEHTYBaHHS 1 BIACTUBOCTEH Ta-
MIIOH)KHUX CHUCTEM TPOBOJMTHCS 3 YpaxyBaHHIM
peanpbHUX pe3yibTaTiB Ha cBepiuioBHHaX. OmHAK,
BKKO 3alepevyBaTH BUHSATKOBY IH(QOpMaLiNHY
BXJIMBICTH MPOBEJCHHS a0OpaTOPHUX TECTOBUX
aHaJi3iB 1 CTEHIOBUX BUMPOOYBaHb SIK 3 BUKOPHC-
TaHHAM CTaHJapPTHUX METOJHK, BIJOOpaXKEHHUX Y
HOPMATUBHHX JIOKYMEHTaX, TaK 1 HECTaHJApTHUX
JOCHIDKEHb 3 MaKCUMalbHO TOYHUM MOJIENIOBAH-
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HAM YMOB CBEPJUIOBUHH, OCOOJIMBO SIKIIO Bpaxy-
BaTH Ty OOCTaBHHY, IO YMOBHO MpsMi METOIM
OLIHKH MAalOTh PsAJl ICTOTHUX HEJOJIKIB. 3yNUHHU-
MOCs JIeTalbHIIlle HA METOAAX JOCHTIPKEHb 1 CTEH-
JIOBUX BHITPOOYBAaHHSX, @ TAKOXX THUX BJIACTHUBOC-
TSX TAMIIOHAXHUX CUCTEM, AKi IMO-CYTi € HalO1IbII
Ba)XJIMBUMU TIPU BUPIIICHHI 3a3HAUYEHUX BUIIEC ITH-
TaHb. Y HOPMATHBHHX JOKYMEHTAX, SIKi perjlaMeH-
TYIOTh POOOTH 3 IIEMEHTYBAHHS CBEPIIOBHH, YiTKO
(bikcyeThCsl psiZi OCHOBHUX BHMOT JIO TaMIIOHaX-
HUX MaTepiajiiB i TAMIOHAKHUX PO3YMHIB, a TAKOXK
JICTATLHO OMUCYETHCSI METOJMKA IPOBEICHHS TeC-
TOBUX J1Ta0OPAaTOpPHUX BUMPOOYBaHh 3 BHKOPHC-
TaHHSAM CTaHAAPTHHUX cepiiiHux mpuiamais. OOcsr,
TaKUM YHHOM, MepeadadeHux AOCTIIHKEHb € MiHi-
MaJbHO HEOOXiHWUM JUIS TPUHIMIIOBOTO IPOBE-
JICHHS poOIT Ha CBEPJIOBHHAX, MPOTE SBHO HEJO-
CTaTHIM IUIsI 00'eKTHBHOI OIIHKH e()eKTHBHOCTI
BUKOPUCTAHHS THX YM 1HIIUX TAMIOHAKHUX CHC-
TEM B YMOBaX peaIbHUX CBEPUIOBHH. PO3risHEMO
TPOXH JIETAIBHIIIE 3HAYYIIICTh OCHOBHUX BIIACTH-
BOCTEH TaMIIOHA)XKHHUX CHUCTEM, SIKI BH3HAYAIOTHCS
B XOIi CTaHOApTHUX BUIPOOOBYBAaHb 1, SIK HAMH
MIPOIIOHYETHCS, HEOOXIAHICTh Y BU3HAYCHHI Iapa-
METpIB, 3a IOMOMOTOI0 METOAMK Ta OOJaJHaHHS,
BUKOPHCTaHHS SIKUX B JIaHWH 4ac HE Tepe0adyeHo
HOPMAaTUBHUMH JIOKYMEHTaMH Ha 3aCTOCYBaHHS
TaMIIOHAXXHUX MaTepialiB.

1. ITapameTpwu, sIKi BU3HAYAIOTHCS 32 JOTIOMO-
TOI0 CTAaHIAPTHHUX MPHJIAJIB, 2 TAKOXK 3 BHKOPHC-
TaHHAM HECTaHJAPTHHUX MPHJIAaAiB i CTeHAiB. Y pasi
BHKOPHUCTAHHS CTaHJAPTHUX TMPWIAIIB MOXe OyTH
3aCTOCOBaHA METO/MKA, HE BiJOOpaXkeHa B HOpMa-
TUBHHX JJOKYMEHTax. SIK NPHUKIIa] MOXKHA HABECTH
BU3HAYEHHS 3MIiHH MIIIHOCTI 3pa3KiB IEMEHTHOTO
KaMEHIO BIPOJOBXK JOCUTh TPUBAIOTO Yacy, cgo-
PMOBaHHX B HECTAHJAPTHHUX TEPMOOAPUIHUX YMO-
Bax, BU3HAYEHH II[IJLHOCTI LIEMEHTHOrO TiCTa IIi-
CJIsl KOHAMITIOHYBAaHHSA B TEPMOOAPUIHUX YMOBaX
Tomo. Y pa3i 3aCTOCYBaHHS HECTaHIAPTHHX MpPHU-
JadiB 1 CTEHIB 3aCTOCOBYETHCS CIICIIALHO PO3-
pobnena mertomauka. Lli mapameTpu Takok MOXKHA
00'eTHATH 332 TaKOK BaXKJIIMBOIO O3HAKOIO: OJIHO-
3HAYHICTh 3HAYEHHA TOKa3HWKA B CHCTEMI «Kpa-
Ie-TipIIe» MpHU IHIIUX PiBHUX IMOKa3HUKax. [Ipu-
KJIaad. 30LIbIIEHHS MOKa3HHUKAa MIIHOCTI 3 4acoM
0e3nepeyHo Kpale 3 TOUYKU 30py 30epeKeHHs i30-
JIOBaJbHUX BIACTHUBOCTEH I[EMEHTHOTO KaMEHIO.
AOo0 migBHINICHHS TIapaMeTpa BOAOBUIIIJICHHS €
Oe3IrepeyHo TMOraHo 3 TOYKH 30py 3a0e3medeHHS
HAJITHOrO KOHTAKTY IIEMEHTHOTO KUIBII 3 KOJIO-
HOK 1 3 Mopojor0 (Te kK CTOCYEThCS TMOKA3HUKA
3MiHH 00'€MY IIEMEHTHOTO KaMEHIO — 3MCHIIICHHS B
pasi KOHTpaKIli — ripire, 30UTBIIEHHS B pa3i po3-
HIMPEHHS — Kpale.

JlocBin Hamioi KoMmnaHii CBIIYUTH, IO MapHO
CHOMIBATUCh HA YCHIX Y MpOLeci HeMEHTYBaHHS
CBEPUJIOBHH 0Oe3 BpaxyBaHHS TaKHX MapaMeTpiB Ta
iX 3MiH y Jaci:

- 3MiHa MIITHOCTI IIEMEHTHOT'O KaMEHIO TIPOTSI-
FOM TPHBAJIOi BUTPUMKH 3pa3KiB y HEHTpanIbHOMY
CEPEIOBHIIT (KpI/IBa 3MIiHHU MIITHOCTI);

- KOpO3iiiHa CTIMKICTh LEMEHTHOrO KaMEHIO
IIpH BUTPUMIII 3pa3KiB B arpeCHBHOMY CEPEIOBH-
i

(9
—



AKTyansHi nuTaHHa HagbrorazoBoi rany3i

Q = const =Y 7

=

o — e

1 —sunpobysanvrua komipka, 2 —HacocHuil 610K 3 0asavem mucky;, 3 —O10K elekmpoHHoi peccmpayii
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Pucynok 2 —Tunosa kpuBa 3MiHM THCKY IIPH M0Aa4i po0040i piTuHM 10 BUNPOOYBATbHOI KOMipKH,
3all0BHEHOI IEMEHTHIM KaMeHeM, 110 Bifo0paskaeTbes Ha AUcIIe] 0JI0KY eJ1eKTPOHHOI peecTpamii
OI'K-01

- 3MiHa 00’ €My IIEMEHTHOT'O KaMEHIO Yy 4aci;

- IPOHHUKHICTh IIEMEHTHOTO KaMEHIO;

- 3MiHa MIIHICHUX XapaKTePUCTHK IIEMEHTHO-
ro KaMCHI0O B BHIIAJKy aHOMAJbHO HU3BKUX TEM-
neparyp;

- 3MiHa MIIHICHUX XapaKTePUCTHK IIEMEHTHO-
ro KaMCHIO B BHUIAJKy aHOMAallbHO BHCOKHX TEM-
neparyp;

- 3MiHa MILHICHUX XapaKTEPUCTHK LICMEHTHO-
ro KaMEHIO B pa3i TeMIepatyp, 1o JHHaMI4HO abo
MUKIIIYHO 3MIHIOIOTHCS,

- THCK TIPOPHBY BOJW a00 ra3y 1o KOHTaKTy
[EMEHTHOTO KaMEHIO 3 KOJIOHOIO 1 3 MOPOJIO0 Y
MOJIeN, IO IMITye CHUCTeMY «00CajJHa KOJOHA —
IIEMEHTHE KIJIBIIE — IIOPOa».

3a3Ha4nMoO, 10 TaKe JOCIiIKEHHS BXKE ChOTO-
JTHI MOYKHa TIPOBECTH Ha PO3POOJICHOMY Ta CTBO-
peaomy TOB «YkpCKC» [2] mpumami OI'K-01.
CxeMaTHuHO mpuiaaa 300paxkeHo Ha puc. 1; BiH
CKJIQJIA€ThCS 3 TPHOX OCHOBHHUX ONOKiB: 1- BHITpO-
OyBajbHa KOMIpKa, 2 - HACOCHUH OJIOK 3 JaBadeM
TUCKY, 3 -0JI0K eIeKTpoHHOI peectparrii. st mpo-
BEJICHHs BUIIPOOYBaHHS y BUIIPOOYBaJIbHIN KOMIp-
i HOpPMYIOTh 3pa30K IIEMEHTHOTO KaMEHIO 33 He-
o0xigHuX TepMoOapuuHux ymoB. Ilicnms ¢opmy-
BaHHSI IICMEHTHOTO KaMeHI0 BUTIPOOYyBajbHA KOMi-
pKa 4epe3 INTyIep NPHETHYETHCS O HACOCHOTO
0JIOKY; OZHOYACHO CHTHAJ, MPOMOPIIHHWA THCKY

10 )
10 )

(Bin maBaua THCKy) moTparuise 10 Gnoky edekt-
POHHOI peecTparlii puIay, sl OLiHKH epMETH-
YHOCTiI KOHTAKTy IIEMEHTHOTO KaMEHIO 3 OOMEXKy-
FOUOI0 METAICBOIO MOBEPXHEH. DAKTHUHO TPUITAL
OI'K-01 € rigpaBiaiyHO0 MAIIUHOIO JJIsl HaTHITaH-
HS 10 BUIIPOOYBaJIbHOI KOMIPKH po00YO0T PiIUHH 13
32/TaHOI0 TIPOAYKTHBHICTIO 1 (hiKCYyBaHHS XapakTe-
Py 3MiHH THUCKY HarHiTaHHS Y €JICKTPOHHOMY BH-
riszi. Poboya pinvHa HarHiTaeThes y BUIpoOyBa-
JBHY KOMIPKY IO MPOPHUBY 1l MO KOHTAKTy MiX
3pa3koM IEMEHTHOTO KaMEHIO Ta METAJICBOIO IIU-
JIHIPUYHOIO CTIHKOK (BMITPOOYBATBHOT KOMipKH)
JI0 MOMEHTY CTaliii3alii THCKY, O BUHUKAE i
4ac MpopuBy poOOYOi PIINMHK Yepe3 LeH KOHTaKT.
XapakTep 3MiHU TUCKY (QIKCYEThCS y EIEKTPOHHO-
MY BHIJISZI Ta Bi3yalbHO CIIOCTEPITacThCs OIepa-
TOPOM Ha MOHITOP1 OJIOKY €IIeKTPOHHOI peecTparii
(puc. 2). Pesymbraté 0OpOOKH JOCIIIKEHb Ha
npuiani OI'K-01 BinoOpaxeni Ha puc. 3 rpadikom
3aJICKHOCTI THCKY TPOPUBY BOIM Yepe3 KOHTAKT
[EMEHTHOTO KaMEHIO 3 0OMEXYIOUOK METaICBO0
MMOBEPXHEIO Bi KOedilieHTa PO3MTUPCHHS TaMIIO-
HOXHUX MarepiamiB, Mo BupoOisiotees TOB
"YkpCKC".

Crnim BpaxoByBaTH, IO 3aCTCPSIKCHHS «3a
IHITUX PIBHUX» O3HAYAE, IO B PEAbHUX YMOBax
Ba)XKKO JIOCATTH 3MIHU BEITMYMHH OJHOTO Mapamer-
pa 0e3 3MiHM IHIIWX, TPOTE B pasi cradimizalii Be-
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Pucynok 3 —3ajieskHicTh THCKY IPOPUBY BOJH Yepe3 KOHTAKT LeMEHTHOI0 KaMeHI0
3 00MeKYI0490I0 METAJIeBOI0 MOBEPXHEI0 Bil KoedillieHTa po3MIMpPeHHs] TAMIIOHAKHUX MaTepiajis
TOB " YkpCKC", mo orpumano 3 raunx OT'K-01

JIMYMH PELITH NapameTpiB, OJAHO3HAYHICTb BEIH-
YMHM TlapameTpa B CHCTeMI «Kpalle-Tipuie» He
BUKJIMKA€ CYMHIBIB. Y BHUIAJKy 3MIHU BEIHYHH
BCIX TapaMmeTpiB HEOOXiHO KepyBaTHCS TPUHIIU-
MOM X ONTHMAJBHOTO CIiBBITHONIEHHS, 3 TOYKH
30py MakCHUMajbHOI €()eKTHBHOCTI pOOOTH LIEMEH-
THOT'O KAaMEHIO B CBEP IJIOBUHI.

2. TTapametpw, siKki BU3HA4YaThCs 3a JOMOMO-
T'OI0 METOJIVK Ta 00Ja{HAHHS, BAKOPUCTAHHS SIKHX
Hapasi He mepeadadeHo HOPMATUBHUMHU JOKYMCH-
TaMU Ha 3aCTOCYBaHHs TAMIIOH&KHUX MaTepialis.
Ilpun 1pomy 3a3HadyeHi METOIMKU Ta OONafHAHHS
MOJKHA MOAUTUTH Ha JIBI KaTETOpii: TaKi, IO BUKO-
PHUCTOBYIOTBCS B 1HIIUX Tay3sX, Ta TaKi, 10 OyIH
PO3pOOIIEHi CrienianbHO It BI/IHpOGOByBaHHH Ta-
MIIOH&XHHUX MatepiaiiB. L[i mapamerpn BU3Ha4a-
I0THCSL Y PI3HOMaHITHUX JIOCII/DKCHHSX, SKi YMOB-
HO IMOJIUTUMO Ha TPH TPYIIH:

&) BU3HAYEHHS TOYHOTO XiMiYHOTO, MiHEpaJIO-
TIYHOTO Ta CTPYKTYPHOTO CKJIAJIB CyXOTO TaMIIO-
HA)XKHOTO MaTepiaiy 1 IEMEHTHOTO KaMEeHIo, 3a J0-
MIOMOT0I0 METO/IB 1 MPUIIAAIB, SIKi Hapa3i BUKOpPU-
CTOBYIOTBCS B IHIIUX Tajly3sX iHAyCTpii (Hacamrie-
pea B 00acTi BUPOOHUIITBA IIEMEHTIB 3arajJbHOTO
TPHU3HAYEHHS), a TAKOK B HAYKOBUX OpraHi3arfisx.
Jlo 1MX METOAIB BIAHOCSTBHCS METOAM BUBYCHHA
MIKPOCTPYKTYPH LIEMEHTHOTO KaMEHIO 3 BUKOPHC-
TAHHIM MIKPOCKOIIIB Pi3HOTO THUILY.

b) BuBuenns disuxo-MexaHIYHMX XapaKTepH-
CTHK [[EMEHTHOTO KaMEHIO. MOJIYyJNb MPYKHOCTI,
TBEP/ICTh, 3HAUCHHS MEXI1 TPYKHOCTI, MEXKIi ILIac-
THUYHOCTI, MEX1 MIIIHOCTI, aDCOJIFOTHHI MOKa3HHUK
TUTACTUYHOCTI (BU3HAYCHI 3@ 3HAUYCHHSIM 3aJIUIIIKO-
BHX HE3BOPOTHHUX He(opMariii), MOKa3HUK KpPHX-
KOCTI, ymapHa MIIHICTh, a00 BEIWYWHA EHEPTii
pyiiHyBaHHS.

ISSN 1993—9973. Po3gigka Ta po3po6ka HadpToBMX i rasoBux pogoBuwl. 2013. Ne 1(46)

C) AHANITHYHI TOCHTIHKCHHS, 10 JAI0Th HAM
TEOPETU4HY IH(POPMALIIO TPO XapakTep IPOLECiB
riipatanii TAMIIOHAXKHOTO MaTepiany Ta PO3BHTOK
[EMEHTHOTO KaMEHIO Ha XIMIYHOMY piBHi, 3 ypa-
XyBaHHSAM JaHUX PO CKIIaf i cepemoBuire Gopmy-
BaHHs. Bka3zaHi mapameTpu He MarOTh BIACTHBOCTI
OJTHO3HAYHOCTI B CHCTEMI «Kpalle-TipIie» 3 JIBOX
MIPUYWH: BKa3aHi MapaMeTpu MOXKYTh CIIYKHUTH a0
JOKEPEJIOM JI0JIaTKOBOI iH(popMariii B Iporeci mpo-
THO3YBaHHS MOBEIHKU TAMITOHAXHHUX CHCTEM SIK,
HAIPUKIIAJ], Y BUIAAKY BUKOPUCTAHHS JNAHUX IIPO
XIMIYHY CTPYKTYpy MartepialliB i I[EMEHTHOTO Ka-
MEHIO, a TaKOX JIaHUX NP0 MIKpOQi3UIHy CTPYK-
TYpy, a00 CITy’)KHUTH OCHOBOO TSI OLTBIIT CKIIaTHO-
ro OOTPYHTYBaHHS ONITHMAJILHOCTI, IUISIXOM MeXa-
HIYHOTO PO3paxXyHKY IOBEJIHKH CHCTeMH «obca-
Ha KOJIOHA - LIEMECHTHE KUIbLE - CTIHKA CBEP/JIOBH-
HU», 200 1HIIOT JIOTIYHOI il 332 CYKYITHICTIO XapaK-
TEPHUCTHUK, K Y BUMAAKYy OOpOOKH AaHHMX Ipo (i-
3UKO-MEXaHIuHI XapaKTePUCTHKH IIEMEHTHOTO Ka-
MeHI0 (B IIbOMY BHIAIKy OepeThecsl 10 yBary He
TITBKK TE, MO Ma€ 3HAYCHHS TUIBKH CYKYITHICTh
XapaKTePUCTHK, aJie 1 Te 10 IIi mapaMeTpu HE MO-
KyTh OyTH He3aJeKHI OIWH Bif omHOro). Takum
YHHOM, 3a3Ha4YeHa rpyIa mapaMeTpiB MOBHHHA BU-
KOPHCTOBYBATHUCS Jalli B Mpouexypi Oinbln ckian-
HOTO TPOTHO3Y MOBEAIHKU TaMIIOHAXKHOI CUCTEMHU
B YMOBAX peajbHOi CBEPVIOBUHH.

3a3HaYMMO BaXKIMBICTh i HATAIbHY HEOOXia-
HICTb TAKOTO MiAXO/y Y BU3HAYCHHI BIaCTHBOCTEH
TaMIOHAXHUX MaTepialiB 1 OTPHUMAHOTO 3 HUX
SIKICHOTO TIEMEHTHOT'O KaMEHIO, 3J]aTHOTO 10 TPH-
BaJIoro 30epeeHHsS CBOiX BJIACTUBOCTEH B CKJIAJI-
HUX yMOBaX eKcIulyaTamii cBepaioBuH. Ile oco0-
JIMBO BaXKIIUBO CHOTOJHI, KOJM PUHOK TaMIOHAXK-
HUX MartepiajiiB MepernoBHEHUH MaTepialaMu CyM-
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HIBHOI SIKOCTI, aJI€ 3a I[IHaMH{, HIOKYMMH Bij LIH Ha
SIKICHI TaMITOHaXKHI MaTepianu. [HOAlI HaBiTH Bizo-
Mi KOMIIaHii-omepaTopu Ta CepBiCHI KOMIaHii, Ha-
Maralo4uch 3MCHIIUTH BUTPATH Ha OYyIiBHHUIITBO
cBepmioBuH Ha 1%, OepyTh Ii OULTHII JAemIeBi
Mmarepiany, 3a0yBarouy, 0 MOXYTh OTPUMATH Bij
poro 30utku 100%....1000% 60 me Oimbmri. [pu
IILOMY OCTAaTOYHA OIliHKA SKOCTI HEOIMIHHO Ma€
CIIUPATHUCS HAa CTATUCTUYHUNA MPOMMCIIOBUM Mare-
piaj, SKWid CBIAYHUTH PO PE3yJbTAaTH 3aCTOCYBaH-
HSl PI3HUX TaMIOHaXXHUX cucteM. llporenypa 00-
poOmsanHs wiel iHGopMmaii BiTHOCUTBCS 10 PO3ps-
Iy TOCHUTH CKIIQJHHX, PO M0 MU JCTAIBHO PO3IIO-
BIMO HaCTYITHOTO pa3y.

)
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