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Y3BEKUCTOH LUAPOUTUOA TPUTOHOMETPUK
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CamapkaHO daenam apxumekmypa-Kypynauw uHcmumymu

AHHoOTauus

V36eKkVCTOH LaponTuaa BepTvkanb pedpakUMsSHUHT KOSMULMEHTH EKK OypyakHu xucobrnamacaaH HUCOui GanaHanmk-
napH/ aHuknawaa pedpakuusHUHT oaaui Ba cogaa ycynu kypcatunraH. by ycynnap vkku TomMoHnama, 6upok 6up Baktaa
OaxapunraH €ku bup BakTaa GakapunmanguraH reofesvk yrnyalnapHuHr Tanab aTunuwn TabkuanaHraH. Ffeogesvk ynyaty
nyHKTNapaa BepTukanb rpagueHTrapHu xucobnal nynm bunaH BepTukanb pedpakumsH XxMcobra onuil y4yH num opmy-
nanap Kentupunrat.

TasiH4 cy3nap: BepTuKanb rpagueHTnapu, aKkBuBaneHT banaHgnuknap, pedpaktomeTpus, pedpakums KoadpuumneHTu,
reofesuk ynyaiunap, reofesuk nyHKTu, reoaesvik TapMok, reone3unk NormroH.

HOBBIE CNOCOBbI YYETA BEPTUKAJIbHON PE®PAKLIUU
nPU TPUrOHOMETPUYECKOM HUBEINTMPOBAHUU B
ycnoBuAax PECNYBIIUKN YSBEKUCTAH

A.C. CywHoes, LLI.A. CyroHos, Y.A. bepdukynoe
AHHoOTauusa

B paboTe npvBedeH [OCTATOMHO MPOCTOM METOA yYeTa BepTUKanbbHON pedpakumm Npu HUBENMPOBaHWUN B YCIIOBUSAX pe-
cnybnukn YsbeknctaH 6e3 BbluMCNeHNs k0adpduLMEHTOB unu yrios pedpakunm. 3TM meTodbl TPedYT ABYXCTOPOHHMX OA-
HOBPEMEHHbIX UMW HEOQHOBPEMEHHNX reoAe3nyecknx n3aMepeHun. MNMokasaHbl NyTW BbIYUCNIEHNS BEPTUKANbHbIX rPagneHToB
Temneparypbl Ha NyHKTax reofe3nyeckux n3amepeHuu, a Takke npmeedeHbl x pabodne popmyrbl.

KnioyeBble cnoBa: BepTukanbHble rpagueHTbl, 3KBUBaNeHTHbIe BbICOTbI, pedpakToMeTpusi, koadpduumeHTsl pedpakumm,
reofesnyeckne n3amepeHusi, reoqe3nyecknin NyHKT, reoaesnyeckas ceTb, reofe3nyeckunii MosmroH.

NEW METHODS OF ACCOUNTING FOR VERTICAL REFRACTION
WITH TRIGONOMETRIC LIVELING IN THE CONDITIONS OF
THE REPUBLIC OF UZBEKISTAN

A.S. Suyunov, Sh.A. Suyunov, U.A. Berdiculov
Abstract

In the conditions of Uzbekistan, a simple and ordinary method of refraction is used to determine the relative elevations without
vertical refraction coefficient or angle. Described that these methods require a two-sided simultaneous or non-simultaneous
geodetic measurements. Working formulas for vertical refraction are presented by calculating vertical gradients in geodetic
measurement points.

Key words: Vertical gradients, equivalent heights, refractometry, refraction factors, geodetic measurement, geodetic point,
geodetic network, geodetic ground.
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Kupum. OyHéna reopgesnst coxacmaa daH Ba TeXHWKa-
HWHI 3aMOHaBUIA PUBOXMAHMLL GOCKMYM tOKCanaBepa-
an. AtmocdepaHuHr epra sikvH katnamu (AEAK)na 6axapu-
naguraH reofesuk yrnyail Uiwnapyu aHMKIIMIMHU OLLIMPULL KaTTa
axamusaTtra ara 6ynu6, xxyaa xam gonsapb xucobnaHagu.
OXMpaH doriganaHnb Oy MacananapHu xan Kunuil
Ba yHaa CyHbum nyngownu (CnyTHUK) reogesusicu ynyaiu
WLLNAPHUHT 3NEKTPOH YCYNMNapuHUHE XOPUIA 3TUNULLN, reo-
AesnctnapHuHr 6apya 6axkapuium kepak 6ynraH ULnapuHUHT

YHYMIM Ba camapanv 6ynuwuHm TabmmuHnanan. by aca nas-
naT reofesusi Ba kaptorpadus xusmartuga xank xyxxanurunga,
haHza Xopuii Ba UCTUKBONM SXTUEXITAPHU TabMUHNALWAA
sAHaaa Mypakkab 6ynraH macananapHu xan KMnmw UMKOHUHU
Oepagw.

Xo3vprn gaBpga MamnakaTr acocupa waxap, waxapuya-
nap Ba KWLIMOK axonu MyHKTNapUHUHT UAMWUIA acoc- NaHraH
Gow pexa nonvxanapu xaétra Tatbuk aTunMokga. Ynapaa
Gapua siHrMaaH KypunaétraH 6MHO Ba MHLLOOTMAPHM Ba KOM-
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NneKCnapHWHI AXNUT Tap3ga reofdesvk ynyaiwunap acocuja
TYFpW, FOKOPY aHMKNMKAA Ba Tanab MebEepnapuaa Kypunuiim-
ra katta abTMOOp KapaTunmokaa.

Ywoby macananap 6unaH 6up KaTtop onMMmnap onTUK Hyp-
HVHI Tapkanuw nynuaa pedpakuusHn xucobnail yqyH 25 m
6anaHanukkavya AEAKHWHT asponorvk 3oHAnaw cTaTucTyK
mMaTtepvannapugaH gonganaHnb KkenuiuraH.

®.JInHk Ba J1.Hexxun TtomoHupaaH Ep to3acuHUHN TypTTa
HykTacu (Okeagop, Lapkun XuHouctoH, AKLL, Kanaga)oa
OaxapwunraH TagkMKoTnap amanuii Ku3nkuw yirotagm. Onux-
raH HaTwkanap €3ri Ba KULWKW gaBpnap y4yH ONTUK HYPHUHT
ropm3oHTan gakTopu y4yH pedpakumusiHi xpucobnatl MMKOHM-
HK Gepagu.

Pedpakumnsa HasapuscuHuHr pusoxura: B..Ctpyse, H.A.
UnHrep, T.A.banaxeBu4, B.MopgaH, C.BayapHdenHa, A.A.
W3otos, J1.M.MennnHen, H.B.Akoenes, A.J1.OcTtpoBckuinap
xmcca kywmwran; optumus onumnapuaaH: A.C.CytoHos, A.A.
CanaxvpgvHos, T.M.Abgynnaesnap LiyHra SkuH MaB3yrnapaga
UNMUIA nanaHuwnap onné GopuLuraH.

Knsvkapnu Ba axaMuaTnn TagkKWKOTNApHWHE Kynnuruira
kapamacgaH, AEAKHWHI reogesunk ynyawnapra TabCUPUHK
xucobra onuL MyaMMocH xo3uprada Y36ekuncToH Lapontiaa
Y3 €4MMUHUN TONMaraH.

Bapua reogesvk ynuawnap xaBo atmocdepacuga aman-
ra owwupunaan. Ynuyos obbektnapu 6Ynub, anektpomarHuT
HypnaHULWIN Ba YHUHT NYHanuULIKM, TapKanuw TpaeKkTopusicu
Xusmar kunagu. Talky MyXUTHUHT Te3MuKKa TabCupu yHaa-
MM 9NEeKTPOMarHUT TYNKWH NYHanULLIWMHW y3rapTupagu. Xaeo
aTMocdepacuHVHr Bup TypAaary MyxuTaa HypraHuwm yarap-
mMac Te3nuk 6ynmnya Tapkanagu. ATmocdhepaga Kypuil Hypwu
TpaekTopusiga arunagu Ba y (pedpakumsi) Gypyak HaTmka-
napuvHN y3rapuvluura, SbHU XaTonuknapra onvb kenagu. by
aca HadhakaT Bypyak yrdaLl, YN3nKNy yrvall aHuKnurira xam
TabCcup aTagu.

MakonaHuHr makcapgu. Xo3upru KyHaa Kusanvk Oypyak-
napuvHn ékn 3eHNT MacodacuHy ynyaLl aHUKNUIMHW OLLPULL
YUYH reofesvik pedpakrometpusina 6up Heyta ycynnap mas-
XyZa. Bupok 6y ycynnap OU3HUHT UCCUK Ba KypyK UKMMM LLapo-
UTMAA KynnaHunMaraH xaMaa CMHOBAAH yTMaraH.

Bus yTkasraH Tagkukotaa BepTMKanb pedpakuUSHUHT KO-
appurumeHTUHN Ekn BypyarnHm xmucobnamacpaH H1ucbun ba-
NaHAnNVKNapHU aHvknawaa sepTukans pedpakumsaHn ogann
Ba cogja ycynvaa Ty3aTmanapHu xucobnawl MymkuH 6yna-
on. byHpgan ycynnapra Kynugarunap Kmpaau:

1. Meopesuk ynyall nyHKTNapAa BepTvkans rpagueHTnap-
HM xpMcobnal nynu 6unaH BepTukanb pedpakuusaHm xmcobra
onuLw.

2. Tpacca YM3UFUHUHT 3KBMBANeHT GanaHanuknapra 60of-
NVKNUTMHK Ba HUCOMI GanaHOnuknapHu aHuknawaa TysaT-
Manap KMpuTULL RN opKanu BepTukanbs pedpakumusHu Xu-
cobra onuLu.

By vKkkn ycyn xam nkku TomoHnama 6up Baktaa 6axxapwn-
raH €ku 6up BakToa baxapunmanauraH reogesuk ynyawunap-
HW Tanab atagu. By nwnapHWHr Hasapuscy Kynvaarm UNMui
vwnapga akc atTtupunrat [1, 2].

MakonaHuHr metogukacu. by ycynnapHWHr TpuroHo-
METPVK HMBENuprawga ycynuaa Hucbun GanaHanvknapHu
aHuKnawga TysatManapHu xMcobnall ydyH vwinartunaguraH
nwYmn hopmynanapviHu KenTmpaMmma.

BrpuHuM ycyn yuyH Ty3aTmanap reofesuk TYpHUHr 6apya
NyHanuwinapuv yvyH Kyimaada 6ynagu:
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(1) Ba (2) dopmynanapga: C,— 1 meTp 6anaHanukaa xaso
XapopaTMHUHT BEPTUKArb rpagneHTu. by Kummat TapMOKHUHT
MaTeMaTuK KanTa unawnapuaaH SHr KMYuK KBagpartnap
YCynu opkanu aHuknaHagu; « - WapTiv TeHrnamanap Koad-
duueHTn, P - xaBo 6ocumu; T - XxaBO xapopaTUHWUHT abco-
TOT KMnMaTu; Rep- EpHuHr paguycy; S - Ynsvk y3yHnurv; h,
- aHVKNaHaETraH Ynsunk 6ynnab akBuBaneHT banaHauK.

Tyfpu Ba Teckapu H1UCOUin GanaHanuknapaa Ah, Tysatma-
napu MKKMHYKM YCyn YYyH Kyinaarnya xucobnaHaau:
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By eppa: | - Hopman pedpakuns ydyH Ty3aTmanap Ku-
puTUAraH TYFPU Ba Teckapu HWUCOWMM GanaHanuknapHu yn-
Yawnapgaru capk.

MacanaHuHr stHrmya e4ymmu. By vkku ycynnapHUHWHT
VMKOHUSITNIapn TPUrOHOMETPUMK HMBenuprall ycynuaa 6axa-
PUNraH reofesunK ynyalunapuaa aHuKnaHraH. Ynuat HaTuka-
napura BepTukanb pedpakumsa y4yH xucobnaHraH Tysatma-
napHu kupuTnb Tekwmpnb kypungun. by unwnap CamapkaHg
BUNOATMAA, Maxcyc reogesuk nonuroHaa 2015 nunga 6axa-
punaun. OnuHran 6apya MabnymoTnap 6axapunraH reogesuk
yrnyaw uwinapu, MKKUHYM CUHG TpUaHrynaumus TapMoknapu
NyHKTNapuga amanra owvpunaun. YHaa 3 KyH AaBomuaa ys-
nyKcu3 yy katop nyHanuw 6ynnab "TrimbleM3 dr5" anekTpoH
TaxeomeTpu 6unaH 3eHUT macodpanapu ynyaHau. Neogesnk
Ky3aTyBrap AacTypw, MOMUIOH CXxemacu, TaBcusiHoMacu Ba
TPUrOHOMETPUK TaPMOFU UIMUIA ULZa KenTupunraH [3,4].

BupunHum ycynra tysatmanap kmputuiw yuyyH AXMpa ma-
TemMaTuk xyucobrnaw mwnapv amanra owupunau. Ydga 3 Ta
y3apo 6ofnaHraH nyHanuwnapgaH gonganannb, 3 Ta wapTt-
Ny TeHrnamanap Ty3unub TapMok Typuaaru nyHktanap y4yyH
HOpMan TeHrnamanap equnau.

XaBoHuHr 1 MmeTp banaHanukaaru aHoman BepTukarnbs rpa-
OVeHTnapu kuamatnapyv Kynnaaru 1-xagsanga Kentupunrax.

Xagsangad KkypuHu6 Typubaukn C, HUH KuAmatnapu
aH4armHa kKatTa Ba y cobuk uttudpokHnHr EBpona kucmura

1-xadean
Xaeo xapopamuHuUH2 aHOMaJsl eepmukKasib
2padueHmu KulimamJsiapu

©)

Typaaru C, Typaarm C,
nyHKTNap nyHKTNap
TapTmod TapTnob
pakamu pakamu
1 +0,299 4 +0,591
2 +0,314 5 +0,269
3 +0,390 6 +0,554

Tervwnv aHanorvk KuimaTtnapgaH aHdarnHa capk kunagu.

Ynuawnap Hatuxacuaa (1) dopmyna 6unaH xucobnaH-
raH Tysatmanap TPUrOHOMETPUWK YCynaa aHUKNaHraH HUCbuin
6anaHgnuknapra KMputUnMG kuimartnap 2-cuHd reomeTpuk
HuBenupraw Hatmwkanapu 6wunaH Takkocnangu. Hucbun
GanaHaonuknapHM aHuKnawgarM ypta KBagpaTtuk xatonap
2-xapBanga KenTupunrax.

WMKknH4M ycyn aHyarmHa kam xmcobnawnapHu tanab ara-
awn. Wy Ttapmok Typuaa Gup ToMOHNama Ba MKKM TOMOHMa-
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2-xadsan
BupuH4u ycyn 6unaH Hucbuli 6anaHonuknapHuHa
aHuKnuauHu 6axonaw

3-xadsan
UkkuH4u ycyn 6unaH pegppakyusiHu xucobaa onub Hucbut
6anaHOnuKNapHU aHUKNawWHUH2 aHUKIU2uHU 6axonaw

BakTt Bbup TomoHnama YpTaya Huc6uit Bakr Bup TomoHnama WKk TomoHnama
(coat) | HUC6UI GanaHanuknap GanaHgnuknap (coat) | HUC6uI Ganananuknap | HUCOWMM GanaHanuknap
TysaTma- [ TysaTma- | TysaTma- | Ty3aTma- Ty3aTma- | Ty3aTma- | TysaTma- | Ty3aTma-
napcu3 | nap 6unaH | napcu3 | nap 6unaH napcu3 | nap 6unaH | napcus | nap 6unaH
YpTa kBagpaTuK Xatocu YpTa kBagpaTuK xatocu
mI mlI mIH mIV ml mH mlll le
h h h h h h h h
14 0,106 0,055 0,047 0,045 14 0,106 0,055 0,047 0,045
coar coar

Ma TPUrOHOMETPVK HUBENUPIALLHWHT YpTakBaapaThK XaTtocu
3-XaaBanga KenTupunraH.

Xynoca Ba TaBcusnap.

KOKopvaarn HaTuxkanapHu Taxnun Kunub Kynuaarm xyrno-
canapra Kenguk:

Bup ToMoHnama TpUroHOMETPUK HUBENVpralLAa xap WK-
Kana ycynga xam HvBenupraiugary HUcbui 6anananvknap-
HY aHMKNaLW aHUKNUMM UKk Gapasapra owaw.

Hwvcbun 6anaHOoNVKHWHE TYFPY Ba TecKapu HaTwkanapu-
HUHT ypTa4ya Kuimatnapu pepakLmsaHm lokopu (m,, =0,047a)
aHVKNMKAa xmucobra Onuil UMKOHWATNapW MaeXyanurnHu
Kypcartagu.

TyFpu Ba Teckapy NyHanuULLNapHUHT 3KBUBaneHT GanaHa-
nvknapu dapku Knduk 6ynca Hucbui 6anaHanuknapHu yprta-
Yya KumaTtura pedpakums TysaTmanapHu KMpUTUITULLN aHUK-
NVKHU MabiyM MUKOOpAArvHa axwunnangu.

1996. — C.11-15.
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