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UCCJEIOBAHUE TOIIOTPA®UH IOBEPXHOCTEM
ITPU IIVIM®OBAHUU ITPUPOJHOI'O KAMHAA

Topobden U.A., T'oay6os H.B., UBana U.A. (kagp. TM, MC, [onHTY, Joneyk, Yrpauna)

VYKpauHa  sBISeTCA  TPAJUIHOHHBIA  TOCTABUIMKOM  MoyypaOpukaTtoB U
MPOM3BOIUTENIEM M3JENUIl U3 TBEPHABIX MOPOJ KaMHsS. TPaHUTOB, rab0po, abpagopura yis
APXUTEKTYpPHO-CTPOUTEIBHON MPOMBIIUICHHOCTH M MAIIMHOCTpOeHHs. briarompustHoe
re0JIOrMYECKOE MOJI0KEHUE YKPauHbl COAEHCTBYET TOMY, YTO HA €€ TEPPUTOPHUHU MOSABIISFOTCS
Bce OombIie U OOMNBINE MPEANPUATHI, KOTOPHIE 3aHHUMAIOTCS HE TOJIBKO M0ObIYeH, HO U
o0paboTkoii kamus. [IpuBeneHnbie B [1] skcnepTHBIC OLIEHKH JAIOT 3aKIIOYEHHUS O TOM, YTO
VYkpanna moxer B 1,5-2 pasa yBenmuMuuTH 3KCIOPT NPOAYKIMH MHUHEPAIbHO-CHIPHEBOTO
KOMIDIEKCa, JOXOAbI OT KOTOPOro MOryT coctaBisth 10 20 mupa. rpuBeH B rox [1]. Oxxum
U3 TPYAOEMKHUX U MPOJOJDKUTEIBHBIX MPOLECCOB 00pabOTKM 3arOTOBKU M3 KaMHS SBISETCS
ero numiposanue [2]. [ToBepXHOCTh 3ar0TOBKM KaMHS IMOCIE MPEABAPUTENIBHON 00pabOTKU
(mope3ku Ha MEpHBIC IUIMTHI) UMEET HEPOBHOCTH IMOBEPXHOCTH, CBS3aHHBIC HE TOJIBKO C
IIEPOXOBATOCThIO, HO W MaKpPOTEOMETPHEH MOBEPXHOCTHOTO cJOsi  (BBIMYKIOCTEHIO,
BOTHYTOCTBIO, BOJIHUCTOCTBIO W T.JI.). BennynHa BOJHHCTOCTH Ha IWIEHOM OJIOKe
npupoHoro kamus gocruraet 3-5 mwm [3,4]. TloaTromMy, OJHUM U3 aKTyaJbHBIX BOIIPOCOB
SBIISICTCS MOBBIIICHNE TOYHOCTH MaKpOr€OMETPHUYECKHX MapaMeTpOB MOBEPXHOCTH TOTOBBIX
U3JeNUI U3 KaMHS, YTO MOXKET OBITh JJOCTUTHYTO YCOBEPIIEHCTBOBAHUEM TEXHOJIOTMYECKOTO
npoiiecca NUTH(OBaHUS.

Jlns BBIOOpa CpeACTB M3TOTOBJICHHS BBICOKOKAYECTBEHHBIX H3JIENIMN C 3aJlaHHBIMU
XapaKTepUCTUKAMU MaKPOHEPOBHOCTH TOBEPXHOCTHOTO CJIosi Obljla TPOBEACHA cepus
HKCIIEPUMEHTAIBHBIX HCCIeOBaHUN. Llenbio sKCrepuMEeHTaIbHBIX HCCIeIOBAaHUN SBIISIIACH
MOJIydeHHE XapaKTePUCTUK MAaKpPOHEPOBHOCTH IOBEPXHOCTHOTO CJIOSI 3aroTOBOK U3
MPUPOIHOTO KaMHs NpH 006paboTke NITU(POBAHUEM.

OKCnepuMeHTaIbHas yCTaHOBKA COCTOMT W3 OCHOBHOTO TEXHOJIOTHYECKOTO
00OpyJOBaHUs, W3MEPUTENIbHBIX TNPUOOPOB M OCHACTKH, a TaKKe BCIIOMOTaTeIbHbIX
ycTpoiicts [2].

Peasmzanust ~ TOpPLHOBOrO  IUIOCKOTO  HUIM(OBAHUS  OCYIIECTBISETCS  Ha
MOJIEPHU3UPOBAHHOM BepTHKaIbHO-(ppe3epHoM ctanke 6MI13I1. B kauecTBe MHCTpyMeHTa
Juid nuioBaHUs TPaHUTA UCTIONB30BAU KpYru anMasHble nudosaibaeie AT J1160 mm
AC50 400/315 M6-14.50% TV 88 Ykpauna 90. 513-81 npouzsoncrea MCM HAHY.

B kadecTBe H3MEPUTENBHOTO CPEJICTBA MHCHOJB30BAICH  NPUOOP, KOHCTPYKLUS
KoToporo omucana B [2]. Jlng npoBeaeHMs TOYHBIX TEH30METPMYECKUX HCCIIENOBAHHMA
XapakTepa U BEJITUYMHBI IUHAMHUYECKH M3MEHSIOMINXCS YCWIINN NUTH(OBAHUS UCIIOIb30BAICS
cHenuanbHeIi Ten3oMeTpudeckuii cron [2]. B kauecTBe ycHInTENbHOTO, IpeoOpasyomero
aHaJOrOBO-IIM(POBOTO M 3aIMUCHIBAIOIIETO YCTPOHUCTBA HCIOJIb30BAIUCH TEH30YCHIUTEIh
TA-5, ananoroso-mudposoii npeodpazosarens Pico ADC-16 High Resolution Data Logger u
NEPCOHAJIBHBII KOMIIBIOTED.

B xauecTBe U3MepseMbIX U KOHTPOJIUPYEMBIX BETUUYNH NPUHUMAIIHCH !

BXOJIHbIC BEJIMYHMHBI. PEXKHUMBI PE3aHUS, XapaKTEPHU3YIOLIMECs CKOPOCTbIO IJIaBHOTO
IBIDKEHUS V, CKOPOCThIO ojauu Vy, MpUIyckom Z.

BbIxo/HbIE BEIMUYMHBI: COCTAaBJIAIOLIME YCUIMs pe3aHuss Py, BelnynHa cbhema
marepuana h.
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B kayecTBe 3aroToBOK IPH MPOBEACHUH SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUN MPHHST
rpanut. OOpadaThIBaIUCh 00pa3ibl SHIIEBCKOTO MECTOPOXACHHS (IPOYHOCTH MPU CHKATHU
210+MIIa, miotHOCTH 2,62+2,82 r/cm?).

Jlnst kaxxaoro oOpasiia rpaHUTa Kpyra IpOBOIMIICS TIOJTHBIN (PaKTOPHBINA HKCTIEPUMEHT,

YpoBHU BapbHpoBaHUs (PaKTOPOB:

- X1 9actoTa BpamieHus mmnuHaens - 1600 06/muH;

- X mopaua, 400-630-800 mm/MuH.

- X3 BenmuuuHa npunycka, 0,2-0,4-0,6-0,8-1 mm.

M3MepsieMbIM MapaMeTpoM SBISIaCh BEIMYMHA CheMa Marepuaia Y, MKM, KOTopas
MPOM3BOAMIACH B 25 TOUKAX MOBEPXHOCTU C UHTEpBAJIOM B 30 MM.

Ilepen mpoBeneHNEM KaX /10 TOUKH IIJIaHA HKCIIEPUMEHTA IPOU3BOIUIIOCH H3MEPEHHE
BBICOTHI IUIOINAAKHN NUIM(OBAHMS B XapaKTEpHBIX TOukKax. [ mpoBeneHUs] SKCIIEPUMEHTOB
ObUla BBINOJIHEHA PAHIOMM3ALUs TOYEK MPOBEACHUS SKCHepuMeHTa. Js KaXIoM TOUKU
(akTOPHOTO MPOCTPAHCTBA BBHIIOIHSIOCH IO TPU MapaJUIeTbHBIX OIBITA.

B nponecce numdoBanus OCyIIECTBISIIOCH JBa MOJHBIX padounX X0/1a UHCTPYMEHTA
C IIPO/IOJILHOM Mojauei u pukcupoBanack ocesas cuia Py (puc.

Puc.1).
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Puc.1. Ocuunnorpamma U3MEHEHHs] OCEBOU CUITBI Py

B pesynaprare 00pabOTKM TMOJYYEHHBIX JAHHBIX OBUIO  YCTaHOBJEHO, YTO
TornorpadMuecKre XapaKTePUCTUKH MOBEPXHOCTHBIX cioeB (puc. Puc. 2), momydeHHBIX B
pe3yibTare 0OpabOTKH, SBISIOTCS MPAKTUYECKH SKBUAMCTAHTHBIMHM, T.€. NMPH HIIU(POBAHUU
KaMH$I MaKporeoMeTpus o0pabaTbiBaeMoil MOBEPXHOCTH MPAKTUYECKH HE U3MEHSETCS.

Oto obOycnoBieHo ympyroi aedopmarueit snementoB CIINJ] monx melicTBueM CHI
nurdoBanus. Tak NMpH NPOXOXKICHWU BBIMYKJION YacTH 3arOTOBKM CHJIBI HITH(OBAHUS
YBEJIMUUBAIOTCS M, COOTBETCTBEHHO, YBEIHMYMBAETCS OTKHM 3arOTOBKM OT WHCTPYMEHTA.
Takum o0pazoM, Mpu peanu3aliy Ipolecca HUTU(GOBAHUS NPUPOIHOTO KaMHs paboTaer
MEXaHU3M KOIMUPOBAHHMS MAKPOHEPOBHOCTEH MOBEPXHOCTHOIO CJIOA, T.€. HACIECACTBEHHOCTD
pu 00pabOTKe 3arOTOBKH.

B »sTOoM ciydae mapameTrp BBICOTHI MIHOBEHHOM TOYKH MOBEPXHOCTHOIO CJOS
3arOTOBKH MMOJAYMHSETCS 3aBUCIMOCTH

AZ'A&—l'ki
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rae A, Ai1 - BBICOTa MaKpOHEPOBHOCTEH /10 M mocie 00paboTku, Ki — koaddunueHt
YTOYHEHHUS.

K =” f (x, y)dxdy

rae f(X,Y)- pyHKuus BeicoTh POt B0 | 1 onepek b moBepXHOCTH 3arOTOBKY.
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Puc. 2. Xapakrep u3mMeHeHui Tonorpaduu moBepXHOCTHOTO CJIOS 3arOTOBKH I'PaHHUTA
npu 00paboTke NUTH(POBaHUEM

AHanmu3 pe3ynabTaToB IMPOBEACHHOTO 3KCIIEPUMEHTa 10 MHOTOCIOHHONH 00paboTke
MOBEPXHOCTU TpPaHUTA IOKa3aa, 4yTo MNpH IUMdoBaHUM 4 CJIOEB 3aroTOBKU C OOIIMM
NPUIYCKOM B 2,25 MM NpHBEN K KOIMUPOBAHUIO IE(PEKTOB MaKporeoMeTpuu (¢ OTKIOHEHHS
MaTEeMAaTUYECKOTO OXKHUIAHUS FeOMETPHH ¢ 39 MKM 710 75 MKM).

Takum  oOpa3oMm, yCTpaHEHME  MAaKpPOHEPOBHOCTEH  MOBEPXHOCTHOTO  CIIOA
TPAJUIIMOHHBIMH TEXHOJIOTHYECKUMHU CIOCO0aMHM — TIOCIOMHBIM yJaJIeHHEM IPUITYCKa,
KpaiiHe Hed(p(PEKTUBHO M TNPAKTHUECKH HEBO3MOXKHO. [l ymydimieHus Ttomorpadpuu
MOBEPXHOCTHOTO CJIOSI 3arOTOBKM HEOOXOIMMO HCIIOJb30BAaHUE AAlTUBHONW CHUCTEMBI
nuTuOBaHUs, BKJIIOYAIONICH AaKTyaJllbHOE HM3MEHEHHE HE TOJIBKO PEKHUMHBIX IMapaMeTpoB
00pabOoTKH, HO U TIOJIOKEHHS 3aTOTOBKH.
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