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CIOCIB BUBHAYEHHA TEOMETPUYHUX TAPAMETPIB KOJIOBUX NIJIKPAHOBHX KOJIIA

BucsimieHo npo6ieMn BU3HaYeHHS T€OMETPUIHHUX TapaMeTpiB KOJIOBHUX IiIKPAaHOBHUX KOMiH. PO3IIISTHYTO BiOMI METOMKH KOH-
TPOJIIO TeOMETpii KPUBOMIHIHHOI MiKpaHOBOI Kodii. [3 MOsBOIO HOBHX Cy4acHUX €JIEKTPOHHUX TaXEOMETPIB ITOCTANO 3aBJaHHS PO3-
poOJICHHS HOBOTO C1I0co0y BUMIPIOBAHHS ITiAKPAHOBOI KOJIIT MOJIIPHOTO KpaHa PeaKTOPHOTO BiJUIUICHHS. 3alpoIIOHOBAHO HOBY Me-
TOJWKY BU3HAYEHHS T€OMETPHUYHHX [TapaMeTpiB KOJIOBHX IMiAKPAHOBHUX KOJIiif 32 JOIOMOTOIO €JISKTPOHHOTO TaXEOMETpa, SIKUH OIS
ra€ y BU3Ha4eHHI KOOpAMHAT TOYOK, 3aMapKoBaHUX Ha kouii. Ha Bigmamsax 20 MM Bix kparo Kodii 3 iHTepBasioM y 2,81 M po3MidyloTh
KEPHOM 1 HacBepUTIOIOTH 48 To4oK miameTpoM 3 MM. BuMmipy BUKOHYIOTH 3 TPHOX CTaHIIIH, Ha SIKUX MONEPEJHBO 3aKPIIUIIOI0Th BCTA-
HOBJIIOIOTH TPH IITAaTHBA 3 MiJCTaBKaMM, HA SKUX IIOCTIJOBHO BCTAHOBJIIOIOT €JIEKTPOHHI TaxeoMeTpH abo BinOuBadi. BumiproBanHs
BHUKOHYIOTH IIOYEProBO B ceKTopax 25+7, 7+37, 12+42, 25+42 1 BUKOPUCTOBYIOTh MiHI-IIpH3My. 3a pe3yIbTaTaMi BUMIpiB aHATITHY-
HO PO3PaxOBYIOTh T€OMETPUYHI MTapaMeTpu Koulii i JaHi Ul ONTUMAIBHOTO PUXTYBaHHS. BukopucraHHs crioco0y BH3HA4YCHHS Te-
OMETPHYHUX NapaMeTPiB KOJOBUX IiAKPAHOBUX KOJii 3riJHO 3 MPOIOHOBAHMM BHHAXOJOM IIiABUIYE ONEPATHBHICTH MPOBEICHHS
BHUKOHAHHS T'€0/Ie3NYHOI 3HOMKH, e()eKTUBHICTH 3HAXOPKCHHS T€OMETPHYHNUX JaHUX Ta 3yMOBIIIOE 3HIDKCHHS BUTPAT 4acy JUIs ofep-
XKaHHS pe3yNbTary. 3a JOIMOMOrOI0 YHIBEpCAIFHOTO alPOKCHMYIOUOTO AJITOPUTMY 3HAMICHO PajiycH Ta po3paxoBaHO JaHi WIS PHUX-

TyBaHHS KOJIii KOJIOBOT'O KpaHa, II0 JOIIOMArae 3HU3UTH 3aTPaTH HAa BUKOHAHHS PEMOHTHHX POOIT.
Kniouogi cnosa: peakTopHE BiIIUICHHS; aTOMHA €JIEKTPOCTAHIS; BIiCh KOJIi; IEKTPOHHUH CcIOCiO; BipTyanbHi CTaHII; momsp-

HUM KpaH.

Beryn. Konosi nigkpanosi xomnii y PB AEC (peaxrop-
HOMY BIJJIIICHHI aTOMHHUX EJIEKTPOCTAHIIIH) MOTPEeOyIOTh
MepiOANYHOTO KOHTPOJIO T'€OMETPHUYHUX IapaMeTpiB, SKi
JIOLUIBHO BUKOHYBATH TEOIC3MYHUMH METOAaMU. I3 mpak-
TUKH TPHUKIIAIHOI Teofe3ii BiJoMO, [0 KOHTPOJIb I'eoMeTpii
KPHUBOJITHIMHOI IiJKpaHOBOI KOJIi1 € HAWOUIBII BaXKKO BUPI-
IryBaHa 3ajayva. Lle MosCHIOIOTh THM, IO BiACYTHIH ajiro-
PUTM aHAJIITUYHOTO ONMUCY (I3MYHUX SBHUIL, SKI MOXYTh
OyTH OCHOBOIO BHMIPIOBAJIBHOTO IIPOLECY KPUBOJIHIHHOC-
Ti. SIKIIO, HANpHUKIAA, i Yac BHU3HAYCHHS IapaMeTpiB
MIPSIMOITIHIHHOCTI, CIIBBICHOCTI, IUIOMIMHHOCTI TOIIO. TPY-
IyIOThCS 3aKOHOMIPHOCTI MPSMONIHIHHOTO TOIIMPEHHS
CBITJIOBHX NPOMEHIB B ONTHUYHO MPO30POMY ¥ OIHOPIIHO-
MY CEPEJIOBHIII, TO MPUPOY SIBHIII, SIKi 3a0€31IETYIOThH QOp-
MyBaHHS KPUBHUX i3 BiIOMHMH a00 3aaHUMH Iapamerpa-
MU, II€ HE PO3KPHTO.

3B's130k po0OTH 3 HAYKOBMMH NPOrpaMamu, NJaHa-
MH, TemMaMH. Bci BioMi METOOUKNM KOHTPOJIIO TeOMeTpii
KPHUBOJIIHIMHOI ITiJKpaHOBOI KOJIii 3aCHOBaHI Ha CHeEIiab-
HHUX TeOAe3NYHMX N0oOynoBax i ix omparoBanHio (Burak,
1993; Ruskov, 1994; Buriak & Buriak, 1995; Pymshyn &
Lytvynova, 1999; Pymshyn & Lytvynova, 1997). To6to
PO3ILIaHYBaHHS JOCITIKYBAHOI MiAKPAHOBOI KOJIii Ha JEsKi
IHTEpBaJH, 3aKPiIUIEHHS KOHTPOJIHOBAHMX TOYOK Oe3roce-
peIHbO Ha Hilf, BUKOHAHHSA BHUMIpPIOBAaHb Y CUCTEMi Ha3Ba-
HUX BHIIE TOYOK, ONPALIOBAHHS PE3YIbTATIB BUMIPIOBAHb 3

IHpopmauis npo aBTopis:

OTPUMAaHHSIM XapaKTEPUCTHK KPHBOI 1 IX JOCTOBIPHOCTI.
Takoxx Ha pe3ynbTaTH TEOAE3MYHMX BHUMIPIB 1CTOTHHIM
BIUIMB MalOThb KOJIMBAHHS IOBITPs, BiOpamisi, repenaja TeM-
neparypu (Kfemen, Koska & Pospisi, 2017) mix piBHeM
ITiJJTOTH 1 piBHEM ITi IKPAHOBHX KOJIH.

AHani3 ocTaHHIX AocTilKeHb Ta myOJikamiii, mo
CTOCYIOTHCS BHpilIeHHA Wi€i mpodaemu. Bizomuii criocid
BH3HAYCHHS! T'€OMETPUYHHMX MapaMeTpiB KOJIOBHX IIiJKpa-
HOBHUX KOJIiH, SIKUH TOJIATae y TOMY, IO MO3HAYaroTh BiCh
KOJIii, SIK CepelMHy PeiKH, BUMIPIOIOTH Biiaii MiK TOYKa-
MU OcCi KOJIii pO3TalioBaHUMH PiBHOMIPHO, BU3HAYAIOTh 32
pe3ynbTaTaMy BUMIpiB ONITUMAaJIBHUM pajiyc oci Kodii 1 Bia-
XWJICHHS BiJl HBOTO TOYOK oci kol (Burak, 1993).

AJre mel cnoci® € TpyZOMICTKMM BHACIIIOK 3acTOCy-
BaHHS 50-METPOBUX PYJIETOK Ul BHUMIPIOBaHHS BiJIayiei
MDX ToukamH Koumii. Bin He 3a0e3nedye ornepaTHBHOCTI BH-
MIpIOBaHb 1 MOJAJBIIOrO KOHTPOJIIO PHUXTYBAaHHS KOJII.
OxkpiM [BOTO, I TMPOBEICHHS BUMIPIB HEOOXITHO ITiaHi-
Maryu abo OIycKaTH MEXaHi3MH KpaHa.

Takox Bimomuii crioci® BU3HAYCHHS TEOMETPUYHUX I1a-
pamMeTpiB koioBUX migkpaHoBux komid PB AEC, skuii mo-
JISITA€ B TOMY, IO ITYKAIOTh BiCh KOJIi1, SIK CepeIHYy PEerKH,
3a JIOMOMOTrOI0 eJIeKTPOHHOro Taxeomerpa (Hagani — ET),
SIKMH BCTAHOBJIIOIOTh Ha KpaHi 1MoOym3y mpoekiii "neHrpa
Barw Koumii", BUMIPIOIOTh BiJalli A0 ITO3HAYCHUX TOYOK i
Jlajli, BU3HAUMBIIM KOOPJAMHATH LIEHTpa, mepemMimaiots ET
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IO CyMIIIEHHST HOro oci 0O0epTaHHS i3 3HAWICHOIO MPOCK-
uiero "neHTpa Baru". Bapyre BUMIpIOIOTH Bijialli 0 TOYOK
kouii (Patent, 2002).

Bapro 3a3HaunTH, 0 HA KOJIOBHX ITiIKPAHOBUX KOJIISX
PB AEC Yxkpaiau 3acToCyBaTH CIOCIO HEIOIUIBHO 3 OTJIs-
Iy Ha 1e, mo BctanoButH ET mobmm3y nenrtpa Baru ¢irypu
Ha KpaHi ayxe Baxko. OKpiM IbOro, Ha KpaHi MOOJIN3Y
MPOEKIIii "eHTpa Bardu Kouii" Hi 3 OHIET TOUKU CIIOCTEpe-
YKEHHS HEeMa€e BUAMMOCTI Ha BCl TOYKH KOJii, TOMY II0 3aBa-
*ae Horo KOHCTPYKIIis.

IMocTanoBka 3aBnaHHsA. BrpoBamKkeHHS B reoie3nydHe
BUPOOHMIITBO EJIEKTPOHHOI TEXHIKM JIa€ MOXJIHMBICTh
CHPOCTHTH TEXHOJIOTiI0 KOHTPOJIIO KPUBOJIIHIMHUX ITiKpa-
HOBHX KOJIIH 3 IiJBHUIIEHHAM OIEPAaTHBHOCTI Ta 00'€KTUB-
HOCTI KOHTpOIIIO. L1 MOXIUBICTh 0a3yeThCS Ha TEXHIUYHHX
XapaKTEePUCTUKAX CYYaCHUX EJIEKTPOHHHUX BUMIPIOBAIBHUX
cucreM. OTOX, BUHMKAa€E HEOOXIJHICTH CTBOPEHHS HOBOTO
croco0y BU3HAYEHHS T€OMETPUYHHX HapaMeTpiB KOJIOBHX
ITiIKpaHOBHX KOJIill peakTopHUX BimtineHs AC 3a qonomo-
roto ET. IIpononyroTs BUMIpIOBaTH BHKOHYBATH i3 ILIO-
IIaJKW, Ha SKi po3MimieHa KpyroBa Koiisi. IIpaBuibHe
posramryBanas ET 3a0e3rnednTs MOXIMBICTH OfI€pKaHHS
OIIEPATHBHUX 1 00'€KTHBHUX JAAHUX JUISl OLIHKH eKCILTyaTa-
LIMHOI HAMIHHOCTI, 10 AOCATa€ThCS IIiBUILECHHIM TOYHOC-
Ti BUMIpiB (3HaYeHHS pajiyciB BHU3HAYECHHS 3 CEPEAHBOK-
BajgparuaHoro noxuokoro (CKII) £1,5 mm).

Buxiax ocHOBHOro Martepiajy gociifkeHHs. I3 mo-
SIBOI0O HOBHX CYYaCHHX €JEKTpoHHHX TaxeomerpiB (Karoli-
na, 2010) nocrano 3aBraHHs pO3pOOJICHHS HOBOTO CIIOCO0Y
BHUMIpIOBaHHS ITiAKPAaHOBOI Koumii mossipHOro kpana PB.
Voro BUpinIyioTh THM, 10 BUMIpIOBAHHS IPOBOATH HE OIl-
THaHUMH npuinagamy, a ET i1 He i3 "nenrtpa Baru komii", a i3
TpbOX TOYOK ("BipTyasbHHX" CTaHIH), IO pPO3MIIIEHH]
30BHI YTBOPEHOIO KOJa Ha IUIOMAALI OOCIYyroBYBaHHS.
Micus posramyBanas ET BuOupators, mo0 mig gac pyxy
Kpana mTariBy Oynu HeropymaumH (Patent, 2015).

Puc. 1. Hymeparist TO40K Ha migKpaHOBi# Komil: 1.1 — MOCTOBHH
KpaH KpyroBoi Aif; 1.2 — KoJIOBa MiJKpaHOBa KOJIis; 1.3 — TOUKH Ha
KoJIii; 1.4 — mrommaaka o0CIyroByBaHHs; I1.5 — "BIpTyasrbHi cTaHIii"

Crioci6  BH3HAUeHHS TEOMETPHUYHMX  ITapaMeTpiB
3MIACHIOIOTH TakK: Ha Bigmanmsx 20 MM Bijg Kparo Koumii 3 iH-
TepBaIoM y 2,81 M po3MidyIOTh KEPHOM 1 HACBEPIUIIOIOTH
48 Touok giamerpom 3 MM (puc. 1). HymepytoTb TOUKH Tax,
mo0 Touku 1, 25 nmpubausHo 30iranucs 3 HanpsIMKoM Oy -
BeibHOI oci I — I, a Touku 37, 13 30iranucs 3 HAPIMKOM
oyniBensHOI oci Il — II (muB. puc. 1). [yt KOXKHOI TOUKH
MIPOBOIATH 3aMipH TOBIIMHM PEWKHU — b; 1 Bijai Big Kparo

peliku 10 LEeHTpa 3aMapKOBaHOI TOYKH — d; 3 TOYHICTIO /10
0,01 Mmm. 3a MU TAaHWMH ITiIPaXOBYIOTh BIJIANI BiJ] IICH-
TPY TOUKH J0 OCi KOJIii

p=05-a. (1

CrioyaTky BHCTaBIISTH MOCTOBHMH KpaH KpyroBoi Iii B
MIOYaTKOBE MOJIOKEHHS TaK, 00 OYB BiAKPUTHIA CEKTOP TO-
4ok 7+25 (muB. puc. 1).

Ha momanmi obciyroByBaHHS — 7.4 — BCTaHOBIIIOIOTH
HETOPYITHO Ha BECh Yac BUMIPIiB TPH LITATHUBA 3 TPUI€PaMHU
HaBIPOTHU TOUOK 7, 25 i 42. [lITaTnBU MOTPiOHO BCTAHOBIIIO-
BaTH TaK, 00 KpaH — #.1 — i yac pyxy 3a 9acoBOIO CTPiJI-
KOIO He 30MB iX (U1 IBOTO X BCTAHOBIIOIOTH HA BiAIANIX
<0,7 M B 3aXUCHOI OOOJIOHKH, alle Tak, o0 Oyia MOXKITH-
BiCTb 3pYyYHO B3ATH Biuliku). Posmimeni tpurepu — n.5 —
Oyayts BimnoBimatu "BipryampHuM craHIisM" 25 B, 7B i
42 B. 3anponioHoBaHe pO3MILIEHHS BPaxOBYe TOH (axT, 10
IiIKPAaHOBY KOJIII0O 3MOHTOBAHO 1032 LEHTPOM BiJHOCHO
30PB (3axucHOi OOOJIOHKM PEAKTOPHOTO BIIIICHHS) Ha
200 MM, TOMY pO3MIpH IDIOMIAJOK OOCITYyrOBYBaHHS MiHsI-
10ThCA BiX [, = 694 va 1. 22 110 /,,;, = 1250 Mmm Ha T. 3.

BusHaueHHs TeOMETPUYHMX MapaMmeTpiB KOJOBUX IIiJ-
KPaHOBHX KOJIIH 371HCHIOIOTH 32 HEPYXOMOIO KpaHa, SKUH
MOCTIIOBHO 3aiiMae YOTHPH Mo3wuilii (puc. 2, a-2). Ilig vac
nepmoro mojoxkeHHs kpaHa ET 3HaxogmThcs Ha T.
25 B. [ocnizioBHO BCTAHOBIIIOEMO Ha BCIX BUJUMHX TOYKAX
BigOMBau (IMB. pUC. 2, @) i BU3HAYAEMO IOJISIPHUM CIIOCO-
O0M KOOpAMHATH TOYOK y CEKTOpi 25+7 (BapTo 3a3HAYMTH,
10 BUMIPIOBAHHS IIPOBOIMMO IIPOTH TOJUHHUKOBOI CTPiJI-
KM, 1 IepIa HyMeparisi CeKTOpa BiANIOBija€ PO3TAIIYBAHHIO
ET) B yMOBHIll cucTeMi KOOpAMHAT, IPUHMAIOYN KOOP/IH-
HaTH CTaHOii Xpsp = Ypsp = 0 DUpEKIiHHUN KyT NiHINA
25B-7B=0 °. ¥ nam'siti npunagy, OKpiM yMOBHHUX KOOpPJIH-
HAT, 3aIHCYIOTh K 3HaYCHHS BiIajiel, Tak i JUpeKiiHuX
KYTiB, 32 SKAMH B TPOLECI KaMEpaJIbHOI'O OIPAIIOBAHHS
pe3yNbTaTiB BUPAXOBYIOTh KYTH 3 BEpIIMHOIO B T. 25B Mix
MOCTIIOBHUMH  HampsiMkamu  7—25B-8, 8-25B-9 Ttormro.
[Ticns BuKoHanmx BumipiB, ET nepemimarors Ha Touky 7B.
BinOuBau moOCIIZOBHO BCTAHOBJIIOEMO HAa BCIX TOYKAX
LILOT'O JK CEKTOpa 7+25 i MOBTOPIOEMO BU3HAYECHHS KOOP/IHU-
HaT MOJSIPHUM CHOCOOOM KoopAauHaT. Bapro 3azHauuTwy,
10 KOOPJWHATU TOYOK, BUMIPSHUX i3 craHIii 25B Ta 7B,
MIOBHHHI 30iraroThCsl.

Jlai KpaH HOBEpPTAIOTh 3a XOIOM T'OJMHHUKOBOI CTpiJI-
KM Tak, 00 3BUIBHUTH ISl CIIOCTEPEKEHHS CeKTop 7+37
(muB. puc. 2, 6). ET 3naxoautbes Ha 1. 7B. AHanoridno, sk
1 TiJ{ 9ac Mepuioro MoJjIOKEHHS KpaHa, B YMOBHINA CHCTEMi
KOOpJMHAT BUKOHYIOTH BUMIPH HOJIIPHUM CIIOCOOOM KOOp-
JIMHAT TOYOK y cektopi 7+37 3i cranmii 7B. Ilicns goro me-
pecrapnsrote ET Ha crantiro 42B.

Jlai moBepTaloTh KpaH, PyXarouuch 3a TOAMHHUKOBOIO
CTPUIKOIO, B MOJIOKEHHS, NPU SIKOMY 3BUIBHSETHCSI CEKTOP
12+42 (nuB. puc. 2, 8), i 3i cranuii 42B BUMIipIol0Th KOOp-
JIMHATH BCIX JAOCTYITHHUX BHJIUMHX TO4OK. [Ticns 3akiHueH-
a1 BumipiB ET 3anumarots Ha cranmii 42B.

[ToBepraeMo KpaH 3a TOAMHHHUKOBOIO CTPUIKOIO TakK,
mo0 3BITBHUTH ceKTop 42+25 (amB. puc. 2, 2) 1 3HaXOAATh
KOOpJMHATH TOYOK y IIbOMY CEKTOpI CIOYaTKy i3 CTaHIii
42B, a motim i3 cranmii 25B.

3piBHIOEMO MeEpexy sK JIHIHHO-KYyTOBY, NPHHAMArOYH
KOOpJMHATH T. 25B 1 qupekniiianii KyT HanpsMKy T. 25B —
T. 7B ikcoBaHmME 3HAYCHHAMH: X735 = Y1258 = 05 Xp7p =
S»5p_785 Y178 = 0, 1€ S»sp_73 — cepeqHe 3HAUCHHS 3 4 BUMIpsI-
HUX JIOBXKHH y IpIMOMY W 00epHeHOMY HarpsiMax (po30ix-
HOCTI Ol 1 MM HE JIOITYCKArOTh).
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Puc. 2. Po3minieHHs NOISIPHOTO KpaHa I CIOCTEPEKEeHHST ceKTopa: a — 25+7, 6 — 7+37, B — 12+42, 7 — 25+42

Busnauarors KoopAnHATH TOYOK Mepexi 1+48 3a Bcima
BUMIpsSTHUMH JIoBXkHHamMH (okpiM 25B-7B) i Bcima BuMips-
HUMU KyTaMH MK HalpsSIMKaMU 32 Pi3HUIIMH BiITOB1THIX
nmupeknidnanx KytiB. s mporo qani 3 ET nepenarots uepes
USB nopr y nam'site PC, KOHBEpTYIOTb Y TOKYMEHT (op-
Mary xlIs, e i BUKOHYIOTh 3PiBHIOBaHHS MapaMeTPHIHUM
CII0COOOM.

3a 3piBHSHUMHU KOOpJMHATAMU TOYOK MEpEeXi Ta 3 ypa-
xyBaHHsAM (1) 3HaXoAATh 3HAYEHHS pajiyciB i1 miaMeTpiB
MiIKpaHOBOI KoJii. s IbOro BHKOPHUCTOBYIOTH YHiBEp-
calbHAN anpokcumytounit anroputm (Burak, 2009) nms
OLIIHKY TEOMETPUYHUX MapaMeTpiB CIOPY/l KOJIOBOI (hOpMH,
3a JIONOMOIOI0 SKOTO 3HAXOAAThH IOJIOKEHHS IEHTPY am-
POKCHUMYIOUOTO KOJa — Xg, Vo — Ta HOTo anpoKCHMYIOYOTro
paniyca — R, sSiKi TafOTh 3MOTY TOCATaTH YMOBH MiHiMi3amii
CepeHbOKBAZPATUYHUX BiJXWIICHb, OOYHMCICHUX 3 ypaxy-
BaHHSM KOODMHAT TOYOK KOJii, paniycis — R’ — i ampok-
CHMYIOUOTO0 pajiyca — R:

F(R,x0,y0) = 2[R = R{*]* — min , )
ne: RO = (5~ x0) + (i —y0)®
R= XN/ R*™“/N,
nie N — KiTbKICTh TOYOK i3 BiJOMUMU KOOPAWHATAMH Y, X;.
Xo = xy —R cos a;yo = yy —Rsin a;; 3)
xy= XN IN;yy= ZVIN, “4)

JI€ Xy, Yy~ KOOPJIMHATH IEHTPY TSOKIHHS BCIET CUCTEMH TO-
YOK
cosa; =S Vii[ (6 —x0) /RO /N,
cosa; =Nl (v~ yo) /RO /N,
SIKI MOXKHA pO3rIgAaT K CEpCAHE 3HAUCHHSA KOCHUHYCA i
CHUHYCa KyTiB, Hiﬂ SAKUMU BUAHO TOYKHU X;, V; i3 LCHTPY KOJIa
X0, Vo-
BpaxoBytoun Te, 110 IOYAaTKOBI 3HAUCHHS R, Xy, V) HAM
B1IOM1 3 BUCOKOKO TOYHICTIO, TO AJId CTPOIOro pPIIICHHA
3arpoIIOHOBAHO iTepaliitHuil MeTox:

xo ™) =0,5x0( ") + 0,5(xy; —R("cos a;) ;

©)

(6)

30D = 0,500 ") + 0,5y —RMsin o) ;

ne RV :\/(x,- —x0)> + (yi —yo)> — HaOMWwKeHHS 10 R Ha n-
iTepanii, a cepeaHi KOCHHYCH W CHHYCH OOYHCIIIOIOTH 3a
¢dopmynamu (5) 3 ypaxyBaHHSM ITiACTAHOBKH 3aMiCTh KOOP-
JMHAT LIEHTPY KOJIa X HAONMXEHHS X, Vo,

IMpouec (6) MoXkeMO TakoX MpeacTaBUTH y (opmi rpa-
JIIEHTHOTO METOMY:

xo D = xo(") & 0,5(xy; —xot ") ~R"cos );
vo 0=yl M) 10,500~y ") -RMsin ay);
3BiZIKH BHJIHO, IO KOOP/MHATHA IONPABKA HA KOXHiM iTe-

partii TOpiBHIOE IMOJIOBHHI BiJIIOBITHOTO 3HAYCHHS AHTHI-
panieHTa.

()
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Tomy mBuaKicTs 301kHOCTI nporecy (7) 3aleKUTh Bix
XapakTepy pO3MIMIEHHS TOYOK. SIKIIO TOYKH 3HAXOISTHCS
JIOCUTH OJIN3BKO A0 JESIKOTO KoJia i pIBHOMIPHO 33 KyTOM,
TO BHOIp Yy SKOCTI MOYaTKOBOTO HAOJIM)KEHHS EHTPA KOJa,
KOOpJMHAT LEHTPa TSOKIHHA (irypH, Ky YTBOPIOIOTH TOY-
K, 3a0e31mevye Xopoury 301KHICTb.

[Micns mporo po3B's3yeMo 3ajady i3 BHKOPHCTaHHSIM
ycix N To4oK y; x;. IToTiM y po3B'sI30K HE BKIIOYAETHCS OJI-
Ha TOYKa, Y SIKiif 0/1epKyeEMO MaKCHMaJbHE BiIXHUICHHS BiJ
aMpOKCUMYIOUOTo Koja. | Tak 10TH, OKM BCi TOYKH, IO 3a-
JUIIWINACH, HE OYAYTh 3HAXOJUTHUCH B JIOITYCKY.

3HalifeHi 3Ha4YeHHsS JAlOTh 3MOTY pPO3B'S3aTH 3a1ady
3HAXO/DKEHHS JaHUX JJIsl PUXTYBaHHS, SIKi 3a0€3MeUyIOTh
MIiHIMaJIBHI 3aTpaTH Ha HOTO PUXTYBAHHS.

BucnHoBku. 3anpornoHoBanuii crocid 3abe3nedye BH3-
HAuYCHHS TEOMETPUYHUX ITapaMeTpiB KPYroBUX KON 3 He-
00XiJHOIO TOYHICTIO, IiABUIYE €(EeKTHBHICTD 1 ONepaTHB-
HICTH OJIep)KaHUX PE3YJbTATIB 332 PAaXyHOK BHKIIOYCHHS
olepariif MpUMycOBOTO IIEHTPYBAHHS NPHJIALy SIK y TOYII,
mo 30iraeTbcsl 3 MPOEKI€I0 IEHTpa BarW KoJjii, Tak i Ha
TPHOX CTAHIISAX, Y SKUX MPOIIOHYEMO BECTH 3HOMKY. 3a0e3-
MIEYYETHCSI MOXKJIMBICTh CHCTEMAaTHYHHUX CIOCTEPEXKEHb 3a
3aMapKOBaHMUMHU Ha KOJIii TOYKAMH 3aBASKH TOMY, IO iX
PO3MIIYFOTh HE Ha OCi KOJil, a B MICI[IX, JIe KOJIisI He Jie-
(hopMYeETBCS i €0 XOIOBUX KOJIIC.

3a ONOMOro0 YHIBEpPCAIbHOTO alpOKCHMYIOUOTO aj-
TOPUTMY 3HaXOAWMO pPaJiycH Ta pO3paxoBYEMO HaHi IS
PHUXTYBaHHS KOJIii KOJIOBOTO KpaHa, 110 A€ 3MOT'Y 3HU3UTH
3aTpaTy Ha BUKOHAHHS PEMOHTHUX POOIT.

Bukopucranns crioco0y BU3HaYESHHS T€OMETPUYHHX T1a-
paMeTpiB KOJOBUX IiAKPAHOBHX KONIH 3TiJHO 13 3amporio-
HOBaHOIO METONKOIO ITiABUIIIYE ONEPATHBHICTh BUKOHAHHS
re0JIe3NYHOI 3HOMKH, e()eKTHBHICTD 3HAXOIKEHHS [€OMET-
PUYHHX JaHUX Ta 3YMOBIIOE 3HIDKCHHS BHUTPAT yacy IS
ofiep KaHHS Pe3yiIbTaTy.
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Hsano-Ppankosckuil HayuoHanbHbLL mexHuyeckull ynusepcumem Heghmu u 2asa, 2. Meano-Dpankosck, Yrpauna

CIIOCOB OMNPEJEJEHUA TEOMETPUYECKUX TIAPAMETPOB KPYTOBBIX I1I0JIKPAHOBBIX IIYTEHA

OcBereHsl TPOOIEMBI ONpeeNIeHIs] TEOMETPHUUSCKUX MTapaMeTPOB KPYTOBBIX MOAKPAHOBEIX IyTeid. PaccMOTpeHB! M3BECTHEIE
METOAMKU KOHTPOJIL T€OMETPUU KPUBOJIUHEHHOTO NMOJKPaHOBOro myTd. C MOSBICHUEM HOBBIX COBPEMCHHBIX JJIEKTPOHHBIX Taxe-
OMETPOB BCTajla 3amada pa3pabOTKH HOBOTO CHOCO0a M3MEPEHHUs IOAKPAHOBOTO IMYTH MOJIIPHOTO KpaHa PEaKTOPHOT'O OTACIICHHS.
IIpennoxena HOBast METOAUKA OIPEACICHUS F€OMETPHIECCKUX N1ApaMETPOB KPYTOBBIX IOAKPAHOBBIX IIyTEH € IIOMOIIBIO SIEKTPOHHO-
ro TaXeOMEeTpa, KOTOPBII 3aKIH0YacTCs B ONpeIeeHU KOOPAMHAT TOYEK, 3aMapKUPOBaHHBIX Ha myTu. Ha paccrosnusax 20 MM ot
Kpasi IyTH C UHTEpBaloM B 2,81 M pa3MedaroT KepHOM U cBepIAT 48 Touek quaMeTpoM 3 MM. M3MepeHus BBIIONHAOT ¢ TPeX CTaH-
LUi{, Ha KOTOPBIX IIPEABAPUTEIIFHO HEMOABU)KHO YCTAHABIMBAIOT TPH IITATUBA C IOACTaBKAMM, Ha KOTOPBIX IOCIEI0BATENIBHO YCTa-
HaBIIUBAIOT JICKTPOHHBIC TAXCOMETPHI WU OTpaxkaTenu. M3MepeHue BBITONHSIIOT IOOYEPEIHO B ceKTopax 25 + 7, 7 + 37, 12 + 42,
25 + 42 v ucnons3yoT MuHunpusMy. 1o pezynpraram u3MepeHU aHATUTUYECKU PACCUUTHIBAIOT T€OMETPUUECKHUE TapaMEeTphI IIyTU
U JaHHBIC A7 ONTUMANbHOU pUXTOBKU. Mconp30BaHUE METOZA OIpENENICHU TEOMETPUUECKUX N1apaMeTPOB KPYTroBBIX IMOJKPAHO-
BBEIX IyT€H COIMIaCHO IpeIaraeMoro M300pEeTeHNs MOBBIIIACT ONEePAaTHBHOCTH IPOBEICHUS BBHITOTHEHHS T'€0Je3MIeCKOH ChEMKH,
9 PeKTHBHOCTS HAXOXKICHUS TCOMETPUIECKUX JAHHBIX U NMPHUBOAUT K CHIDKEHMIO 3aTpaT BPEMEHH Ul IOIydeHHs pe3ynbrara. C
MIOMOIIBIO YHUBEPCAIBHOIO allIPOKCUMUPYIOLIETO AJIFOPUTMA HAXOAUM PaUyChl U PACCUUTHIBACM JAHHBIC AT PUXTOBKH ITyTH KpY-
TOBOTO KpaHa, 9TO [T03BOJISIET CHU3UTH 3aTPaThl Ha IPOBEACHUE PEMOHTHBIX pPaboT.

Kniouesvie cnosa: peakTopHOE OTJEIICHIE; aTOMHASI JIEKTPOCTAHINS; OCh ITyTH; SJIEKTPOHHBIH CII0C00; BUPTYaIbHbIC CTAHIIUN;
MOJIAPHBIN KpaH.

K. O. Burak, V. P. Mychailyshyn
Ivano-Frankivsk National Technical University of Oil and Gas, Ivano-Frankivsk, Ukraine

THE METHOD OF DETERMINING THE GEOMETRICAL PARAMETERS OF CIRCULAR RUNWAY

The main methods of controlling the geometry of circular runway of polar crane are reviewed. The existence of radiation in the
Atomic Power Station premises offers insights into the process of geodesic works. People can access the reactor building only when
the reactor is not working. Therefore the developed methods of geodesic measurements should provide the highest quality and
reliability of obtained results, as well as partial or full measurements automation. The results of geodesic measurements are
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influenced by the air vibration, oscillation, and temperature drops between the floor and runway rails levels. Deformations of runway
rails may lead to the outage of works. With the advent of new modern electronic tacheometers, the task was to develop a new method
for measuring the crane track of the polar crane of the reactor compartment. The new method of defining the geometrical parameters
of circular runways by the total station is suggested. The method involves defining the coordinates of points that are marked on the
runway. The distances 20 mm from the runway edge with the 2.81 m interval are marked by the kern, after which 48 points with
3 mm diameter are drilled. Measurements are taken from three virtual stations with three fixed mount pillars with triggers, on which
the electronic total stations or reflectors are installed. Mount pillars should be installed in such a way to protect them from knock
down by the crane. For this purpose, they are installed on the distance of more than 0.7 mm from the protection sheathe, but close
enough to take measurements. The geometrical parameters of the runway are analytically calculated according to the measurements
results. By using the universal approximation algorithm for estimating the geometrical parameters of circular form constructions, the
values of radius, diameters, and data for optimal alignment are found. Defining the geometrical parameters of circular runways by the
recommended method increases the geodetic survey efficiency and decreases the time needed to receive a result. This, in turn, will
save the resources and costs of the enterprise (Atomic Power Station).
Keywords: reactor department; nuclear power plant; runway axis; electronic method; virtual stations; polar crane.
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