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Ilpeonostcen nugenup-pehpakmomemp ocHoeanuil Ha cnocode HadaIV0eHull U300parceHuil
OmcuemHoll WKalbl 6 OMEECHO YCMAHOBIEHHOM NJIOCKOM 3€PKAIbHOM Ompajcame’ie, ¥mo no360./isaem
HenocpeoCcmeeHHO Onpedeaims U yUUmsléams HONPABKU 34 pehpaKkyuio é pe3yivmamal
2eomempuyeckozo nugenuposanus. Co3oan nabopamopusiii 06pazey 3epKaaIbHOZ0 OMPAIHCAMENS C
YCHaHOGKOIU RII0CKOCHU OMPAXCceHUA 8 OMEECHOe NO10MCeHUe.

Proposed level — Refractometer bases on the metiaibservation of the reference image in the sheer
scale of the established flat reflectors, whichaidls you to directly identify and take into account
corrections for refraction results in geometric leling. A laboratory sample mirror reflector with sing
the reflection plane in aplomb.

IMoctanoBka mpoOaemu. BpaxyBaHHA BepTUKanbHOI pedpakiuii mix dYac BUKOHAHHS
BHUCOKOTOYHOTO HiBEJIIOBAHHS 3aJIMIIAETHCS 1 CHOTO/IHI aKTYalbHOIO IPOOIEMOIO.

3B'A30K i3 HAYKOBHMH Ta NPAKTHYHUMH 3aBIAHHAMH. 3POCTaHHSI BHUMOT JI0 TOYHOCTI
mo0OyIOBH JIEP/KaBHUX BUCOTHUX MEPEK, CIIOCTEPEKEHb Ha NeOJMHAMIYHUX IOJIIMOHAX 3a JAe(hopMariisiMu
3eMHOI KOpH, OyMiBHHUIITBA Ta KOHTPOJIIO 332 YHIKAJIBHUMH 1 TIPEIHU3IHHUMHI CIIOPYIaMH Ta BUCOKOTEXHO-
JIOTIYHOTO O0JIaJIHaHHS TOCTIMHO BHMarae BIOCKOHAJEHHS METOJIB BHCOKOTOYHOTO HIBEIIOBAHHS IS
T IBUIIEHHS TOYHOCTI 1 €KOHOMIYHOCTI ITPOIIeCy HiBEIIOBAHHS.

AHaji3 octaHHiX JocaizxeHb i myOJaikauiii, y IKUX BUpilIyeThesi npodJema. Y myOmikamisax
[1-3] 3anpormoHOBaHO cIOCiO BU3HAYCHHS Ta BpaxyBaHHS BEPTHKAIBHOI pedpakiii 3 3acTOCyBaHHIM
TUIOCKOTO J3€pKajJbHOTO BimOMBaya. B ocHOBY crocoOy mokiazeHa modyoBa 300pakeHHs B IPSIMOBHCHO
BCTAHOBJICHOMY IIJIOCKOMY J3€pKaJIbHOMY BiAOWBadi 3 BpaxyBaHHSAM 3aJIOMJICHHS TTPOMEHs Bi3yBaHHS 3a
paxyHOK BEPTHKAIbHOI pedpakiii Ta KpuBuHM 3emii. Y [4] 3ampomoHOBaHO CTBOPUTH Ha OCHOBI BHIIE-
3ragaHoro crocoOy npuiaz “HiBeaip —pedpakToMeTp”.

HeBupimeni uyactunm 3arajabHoi mnpodjevu. OCHOBHOIO NpoOJIEMOI0O CTBOPEHHS ILHOTO
pedpakToMeTpa € po3podka MOPTATUBHOIO A3EPKaIbHOTO KOMIICHCATOpa IUIS BCTAHOBJIECHHS IUIOCKOTO
J3epKaJbHOTO BiAOMBava B MPSIMOBUCHE TOJIOKEHHS.

IMocranoBka 3aBaanHsi. CTBOPUTH J1TaOOpAaTOpHUI B3ipelb HiBemipa-pedpakToMeTpa, MPOBECTH
HOTO AOCTIKEHHS Ta PO3POOUTH PEKOMEHIAITIT IS TTOAATBITIOTO HOTO BIOCKOHAICHHS.

Bukiaa ocHoBHOro MaTtepiajy aociimkenus. Hisemip-pedpakroMeTp cKiIagaeThes 3 HiBellipa Ta
TUIOCKOTO A3€PKAIBHOTO BilOMBaya, SIKUi 00JaIHaHUH IPUCTPOEM ISl BCTAHOBIICHHSI HOTO B MPSIMOBUCHE
NOoJOXKeHHsS. J{0MaTKOBO AJis1 BUMIpPIOBaHb, 3aJIE)KHO Bifl KOHCTPYKILIl HiBenipa, BCTAHOBIIOIOTH IIKATY
(mTpux), Ky NPHUKPIILIAIOTH 3 OOKY 10 00’ €KTHMBa HiBedipa (HE MOPYLIYIOUM BIACTHBOCTEH 00 €KTHBA,
IIKaJTy YH IITPUX MOYKHA HAHECTH Ha HHOTO).

Teopist HiBemipa-pedpakTomerpa Oa3yeTbess Ha Crmocodi BU3HAYCHHS BEPTHKAIBHOI ped-
pakiii [1;2].

BumiproBanHst BepTUKaIbHOI pedpakiii BUKOHYIOTH 3a 300pakeHHsIM camMoro o0’ €KTUBa HiBelipa
a0o ITpUXa YK JOAATKOBOI MIKaJH, KA MPUKPIIJIeHa 10 HbOTO, Y IPSMOBUCHO BCTAHOBJICHOMY INIOCKOMY
J3epKaJbHOMY BiIOMBayi, SKUH pO3TalIOBYIOTh Y KiHIEBiH Touli ruieda HiBemoBaHHs. Ha puc. 1 mokazaHo



Xi1 mpoMeHiB 300pa)KeHHS BiUTIKOBOI IIKANH, KA MPOEKTYETHCSA HA TOPU30HTAIBHUHN ITPUX CITKH HATOK
30pOBOi TPyOH HiBeipa Mmicis NPOX0HKEHHS aTMocgepH 1o JiHii MPpAMO i 3BOPOTHO Bij BigOuBaya.

HpOCK[IlS[ TOPU3OHTAJIBHOI'O IITpUXA

\

d JIHIS TOPU3OHTY HiBETipa

=
~
<
M
=
=
=
3}
=
=
o
=
<
jes)

HanpsM CUJIU Baru

P
<%

Puc. 1. Buznauenns gepmuxanvhoi peppaxyii 3a 00nomo2or npsamoeUcHo 6CIaHo81eH020
NJI0CK020 03ePKAIbHO20 8I00UBAYA

BigxunenHs 300paxeHHsI HEHTpa 00’ €KTHBA Y TUIOCKOMY, MPSAMOBHCHO BCTAHOBJICHOMY JA3EpKalb-
HOMY BigOMBaui BiJl TOJIOKEHHS TOPU30HTAJIBHOTO IITPHXAa CITKW HHUTOK BHMIPIOIOTH 33 JOMOMOTOIO
MikpoMeTpa (s HiBeNipiB 3 IUIOCKO-TIApaeNbHOK IUIACTUHOIO) BBEICHHSIM 300pa)kKeHHS 00 €KTHBa
(momatkoBoro mrpuxa) B Oicekrop. [y HiBemipiB, HE 00JATHAHUX MIKPOMETPOM, BIIXWIICHHS BUMIpIO-
I0Th, BAKOPHCTOBYIOUM TOPU30HTANBHUH IITPUX CITKM HUTOK HiBedipa. BinmiuyBaHHS BUKOHYIOTH Y TOYIIi
NPOCKTYBaHHS TOPU3OHTAIBHOIO IITPHXa CITKM HUTOK Ha 300payKeHHI NOJATKOBOi BiAJIIKOBOI LIKasH,
BiZIOOpaXkeHOI y IUIOCKOMY J3epKajbHOMY BinOuBaui (puc. 2). [ns mmdpoBuX HiBenipiB HEOOXiIHO
PO3pOOIATH BiAMOBIAHY IITPUX-KOJOBY LIKAITY.

BigxunenHs 300paxxeHHs1 LeHTpa 00’ €KTUBAa Y BEPTHUKAJIbHO BCTAHOBICHOMY IUIOCKOMY J3€PKallb-
HOMY BigOWBaui BiJ MpPOEKILii TOPH30HTAIBHOTO INTPUXa CITKM HHUTOK BHBIpEHOrO HiBenmipa (KyT
HETOPU30HTAILHOCTI TIPOMEHS Bi3yBaHHsS BHUKIIOYEHO) Ah 3aieuTh BiA 3HAUCHHS BEPTHKAIBHOI
pedpaxii Ta kpuBuHu 3emMii [1;2] Ha BimTiKoBi# mKaii.

Bigxunenns Ah 00YHCITIOOTE, 3aCTOCOBYIOUH BiITIKH IITKATH

2
2d
Ah=b-a=Ahg -Ah =——(1-k) , @)
R;
JIe @ — BUIIIK MO JONATKOBIM IKaii, 10 NpUKpiIUIeHa J0 OO0 €KTHBAa HiBENipa, SKHUW BiJIIOBiIa€e
TOPHM30HTAIBHIN TIpoeKii #oro mentpa Ha Hik (a=0); b —BiWIK MPOEKIli TOPU30HTAILHOTO IITPHXA
CITKM HHUTOK HiBeNipa, MPUBEIACHOTO B poOoYe IONOXKEHHS, Ha 300pakKCHHI JOMATKOBOI IMKAIA Y
HPSIMOBHCHO BCTAaBJICHOMY IUIOCKOMY JI3€pKaIbHOMY BifOMBadi; d —ropu3oHTaIbHA BiIaib Bij HiBemipa
JI0 IPSIMOBHUCHO BCTAHOBJICHOT'O IJIOCKOTO A3€PKaJIbHOTO BinOuBaua; R, —paniyc KpuBuHM 3eMIIi.
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Puc. 2. Ioxe 30py nigenipa-peppaxmomempa

3MimeH s 300paXeHHs [IEHTpa 00’ €KTHBA, MOOYAOBAHOTO Y TNIOCKOMY IPSIMOBUCHO BCTaHOBJICHOMY
J3epKaJbHOMY BiIOMBadyi, BiA JIiHII TOPU30HTY HiBesipa 3a PaxyHOK KPHUBHHH 3eMJji OOYMCIIOIOTH 3a
thopmyoro

2d?
Ahg =—— 2
RTR, )
a 3MileHHs 300paKeHHs 3a paXyHOK BEPTHKAJIbHOI pedpakiii —
2kd ?
Ah, = : 3)
R,

ne kK —inrerpanpHuii Koe(DillieHT BEpTHKAIBHOI pedpakilii Ha MOMEHT CIIOCTEPEIKECHHS.
Inrerpanbumii  koedimieHT BepTHKanbHOI pedpakuii K , BukopucroByrounm BiaxmieHHs Ah
004HUCIIOITS 3a hopmyioro [1;2]

k=1—Ah£§5. 4)

[TonpaBky 3a BepTHKanbHy pedpakiiito Ah, y BifIik mo peifii, sika BCTaHOBIECHA MOpsA[ i3 BinOuU-
BaueM PO3PaXOBYIOTh, BAKOPUCTOBYIOUH TaKi 3aJI€KHOCTI:
_kd? _d? Ah
r -_—— - - .
2R, 2R, 4
3a HEOOXIJTHOCTI PO3paxyHKy KyTOBOI BEIMYMHH BEPTHKAIbHOI pedpakiii " BUKOPUCTOBYIOTh
dopmyity

Ah (5)

P4 _thp'
2R, 4 d

: (6)

ne p'=2062648.

BinbHuit Bix BepTHKaIBbHOT pedpakiii BiIUTiK C' 00YHCIIIOI0Th, BUKOPHCTOBYI0UH TonpaBky Ah, (5)
c'=c+Ah . (7

[IpaBunbHUE BiWTIK, SIK BHAHO 3 PHUC. 2, PO3TAIIOBAHUHA HA IIiHIi, 0 MPAKTHYHO 30iraeThcs 3
IEHTPOM 00’ EKTUBA, SIKIIIO HE BPaXOBYBATH MPABKH 32 KPUBUHY 3eMITi.

CTBOpeHH# J0CHiTHUH JTabopaTOpHUil B3ipelb A3epKalbHOro BinOuBaya (puc. 3), SKHH CKIIaa€ThCs
3 TUIOCKOTO J3epKaja, SKe BIIbHO IMiJBINICHE, 8 BHU3Y MPHUKPIIICHUHA TATApelh 3 MOXIIHMBICTIO 3MiHU



neHtpa Bard. KOCTyBaHHS A3€pKabHOTO BiOMBaYa 3 BCTAHOBJICHHS BiJOMBAIOYOl IUIOIIMHU Yy TPSMO-
BHCHE TMOJIOXKEHHST BUKOHYBAIOCH 3a J0moMoroto teopomita Theo 010BuuisxomM BUMIprOBaHHS 3€HITHHX
Bijanel Ha HeHTp 00’ €KTHBA Ta 3MIILEHHSIM LeHTpa Baru tarapiy. [IpaMoBHCHE MON0XKEHHS BiAOUBaIOYO]
MOBEPXHi BignoBinae BuMipsiHii 3eHiTHIN Bignam 90° 00 00" Ha neHTp 300pakeHHs 00’ €KTHBA TEOMIOJIITa
y d3epKali.

Puc. 3.Jlabopamopnuil 83ipeysb 03epKaibHO20 8I06UBAHA 3 NPIMOBUCHO
BCTNANOBTIEHOIO BI0OUBAIOUOI0 NOBEPXHEIO

BukoHaTH eKcriepuMEHT 3 BUMIPIOBaHHS BEPTUKAIbHOI pedpakiiii B MOJHOBUX YMOBAaxX HE BAANOCS
32 HEMOXJIMBOCTI TIOTACUTH KOJWBAHHS BIIBHO MIABIMIECHOTO I3¢pPKaJbHOTO BimOwBada. PosrismaeTbest
MO>KJIUBICTh 3aCTOCYBAHHS MarHiTHOTO Ta PiAUHHOTO KOMIICHCATOPIB.

BucHoBKkH. 3amporoHOBaHUI 1 CTBOpPEHHH J1aOOpaTOpHUH B3ipelb HiBemipa-pedhpakToMeTpa.
BigzHaueHo CKIamHICTh y TOTANICHHI KOJIMBAHB A3€PKAILHOI TMOBEPXHIi, KA BCTAHOBIICHA Y TPSIMOBHCHE
TIOJIOXKCHHSI.
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