
Br{[aJK]- Heo6xiAHo rpfiBoaHTH nonepeAHe i norrop-

xe HiremosaHrur Ao oAxoro nepiory pony 3 6egnoce-

pe.aniu qn ilocepeAHiu rpaxyranrurM rervrnepaTrpi'

rpyHry [5].
To6ro, BuKopucroByrcqn xoeSiuiem reMre-

parryHoro po3rurrpeHHr rpyrrr),, 6ernocepeAHro un

rrcc€pe${bo BrEHaqeHy TeMnepar}py aKTHBHoro ila-
p]- rpyHry Ha r:rn6mri 1,0 u ra 3HayeHrur tpirrnore-
orpaQi'rtrtrx yMoB Tpacu HinernosauHr, Moxfia Bpa-

\.Baril snrns AocniAxyBanoro $arropa. llpur<,raa

rarioro BparyBaHHf, npnnegeHnft s c-rarri [5]. Tamr,r

nero.qoM e &rorcrruricrr rrrigirrrirvnarfi BIJII,IB ule He

BpaxoByBaHoro ,{o aaHoro qacy Axepena cHcreMa-

TrrrHnx noMI,IJIoK nperlrciftHoro HiseruosaHrrr AJrt
qoro B MeroAr{K}' BflcoKoror{Horo nire.rronarHr Icpilr

nnrripy reMneparypu nonirpr Heo6xiano Brcrorrrrrrr

nrruip renneparlpu rpyrn)'na rnn6uHi 1.0 u [,5].
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AoB)KHHoro eiA AecrrKis verpin ,qo KirbKox rucly
ni:rorraerpie. .flrc po6oui nepecynni erairoHx npo-

noH).'eTbcr Br4r(opucToByBaTr{ KBarrToBo-erempoxHi

cncrer\rn aiHifi-HNx aruripronanr (na:epxi itmep-

Qepo,lrerpr.r. ra:epni si/Ua"relriplli cHcrelru. cyn),r-

ru,rKosi :ra:epni ri4ga.neuipHi rounaencu) [ll.
Merpo;rori.rny arecra r{irc reoAnHanai.rnoro no;riroxa

ITIOIUL{BO BIIKOHaTH 3a .{OnOMOrOrc :palxOnOi

niHifino-n'ronoi nipn y rur;lr4i rpr{KyrHrrxa 3 ryru{M

xyrou (pnc.l). FIpu rlbol{y cropoHa rpnxyrnuKa, ttlo

Jrersrrl rrporlr ryrroro rq,Ta, [oBr{HHa 6y"rn uapa-

JreJrbnorc alcr,rBHor\{y po3noMy, siA{atreHa siA Hboro

ua ,5-10 rcrr.r, i urcpinaexa rpboMa QynAalreHralu-
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PROBLEM OF HIGH PRECISION IN LEVELLING
Summary

The analysis of the studies connected with the influence temperature effect has been carried out. The degree of the

inJluence of the factor rurder consideration has been illustrated by the materials Ukrainian agroklimatical stations.
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Bunoanen aHaJrH3 nccne.qonannfi,cB{3anHbrx c r{3freHneM BJr}rrHrrr rroBepxHocrHoro rer[ueparypnoro r$Qer-
ra.CreneHr BJrwrHnr paccMarpr.rBaeMoro $amopa ilpor.rJurrocrpnpoBan Marepr{an:Mn nccle4oaaHnfi na

arporsrnMarlrrrecKnx craHrl[ft Vrpaunu.

JTA3EPHA BI$anBMrprrA CT4CTEMA BI,rqOi TOqUOCTT AJrfl JTTHII1HIIX

BrrMrpK)BAHb HA rE OAr{H AMrrrrII{X trOJrrr- OH AX yKPAIHU
M. Kpan.reHro, II.Heenvanon, O.Ilporonou

W H B O " Mempotozia ",{ epcrccmau d apmy Vxpainu)
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crBopnux 6asucn 3 AoB)rc{HaMrr I rv ra 3 xu. Ea3nc,

msfi s'eany€ Beprlrrny ryrroro ryra i npouiacruft
p€nep, Mae 6yrn repnerrAr{.{ynflpoM. 3

:onxngoro-l xira.

lru 3ru
Puc.I. JliniilHo-rEmosa mipa y auatndi

mpuKymHuKa 7 ntynuil ,<ymorn

,rlinifixi 6at:,ucu 3a3HaqeHoi B3ipueBoi uipu nonlrHHi

arecr.vBarncr s siAHocHoro noxuOrcoro He 6imrue

5*10'7. HanpHKJraA, Jra3epHoro rig4arenripnoro

cucreMoK, (nBC) auupi roqHocri AIBO "Merpo-
nori-r" nrrry ru1II-10. flpn rarux noxu6rax Bul,ri-

proBarrb cropin rrdpn noxn6xa B{3HaqeHHr ryrie npn

ii nepnunax ne 6yae repeBnn{yBarn 0. 1o . Ha-an-

nict rpa:nosoi ailrifiHo-ryroroi uipu Ha KorruoMy

reolnnarui.rHoruy noniroui Ao3sor[ru 3a6e3fie.rurfi

e.qnicrr reoAe3[qHr.rx ar.ruipin rrrJUD(oM erano-

HyBzlrrn.fi ligqaneMipie, BHcOKOTOtIn[x reoAoriris,
Jra3epHr{x raxeouerpir m upr&,ra'ris GPS [epeA
[oqarroM npoBeAenrrr{ JriniirnrD( Ta rgrroBr{x

cnocrepexeur Ha ixQopMaqifiHifi rrlepexi reoAr.r-

nalri.rHoro nonirona.

ornrA r cHyIorrHX BIAIAJTEMIPHHX
CHCTEM Br{rlOI TOTTHOCTI

B ocraxxi poru 6ynu crnopeHi ira:epni
ri44aneruipni cl{crerru sruuoi ro.rHocri AIrr reore-
3[rrurD( ra reoQfur.rrtlx rruipir. ,{ncnepciftna la-
3epHa cucreMa llffi-2, flKa BnroroBleHa Qiprr.roro
Teppa-rexnononNi ( CIXA ), Ao3BoJrr€ rmipro-narn
AoBxr.rgy siA I ao 20 rur r eiAgocHoro noxx6nolo sL'{

5+10-7 Ao l*10-7 si.qnosiroro. Jlasepxa ni4ga,reuipna

crcreMa leouencop tP-204 pos-po6;reHa rfipr'lor<l

Korrr-PeaycnirpoGiruurrrri3HarlioHalbHolo
$iruvuoro rra6oparopiao ( HOn ) funnii i uae

paAiyc aii rr.a 10 qo 10000 u i cepeAruo xBarparuqlry
noxu6rcy rr,rrraipy 0.5 uu+5*10-' L Ie A - Aoslrs,rHa,

rqo enuiprcerbcr y Mlt. leoueucop If-204 ri4pirHle
si.q aHarorin Hasrnicrr reneuerpuuHoi cucreMu

rnuipy noKatnr{Ka 3aJroMJreHHr. JlatepHa

niMaleuipxa crcreMa Meroiuerp ME-5000, qo
BHrrycKa€ r$ipua Kepn (Illrefiqapir ), rnuipae

AoB)Ifl,tHy rin l0 Ao 5000 M, cepeAnfl rca^FrarrilrHa

noxu6na ruruipy 0. 1 vrpr+5*l0t[. B .f,noHii

si,ntireHnqN.r rnasroroi onrr{Kr{ t[ipun " Hbroc|r " Ta

HIII uerpolorii -flnosii po:po6nena niulepHa

ni,nr{anevipHa cr.rcreua Ha ocnori aunpouiruorava s

6rrrrsu noAosxflix MoA. @iprtlolo "TofiyKott"
srroronreHi eKcrreprrueHralui spa:ru JIBC. A:rx
Brrtna{eHHl uoxlr6xn 6yiul ancopncraHi

iinepSepeHuiftni 6arnor H[J-i uerpororii .flnoHii.

AocdaxenHxuu BcraHoBirego, IIIo cepeAHt

KBa;rparnqna noxrr6na rn 6a:nci 5 ltr He rrepeBlxqy€

l0 unr! a Ha 6asuci 350 u MeHrue 50 ux.u.

IHcrlrryrol,r paaiorexnixr,r ra enerrpouirur PAH

(Pocil) polpo6nennft ra BfiroroBrexrft rpa:ox

ancnepcifiHoro ai4qa:reuipa \n$ .aoBrocTpoKoBttx

nnuipronanr reorli:lr,unrui a6o rerroni'.Iuux rlpoqe-

cis, rxi cy[poBorpryrorbcr p\rxaMrr 3eMnoi nopn. BiH

Ma€ ABa KoHuuIa rurnripronauli, orlTnalHoi siIAAni Ha

ABox AoBlKIrHax xBrj-rb - 0.63 rrfl<rrl i 0.44 ilrxM, Iqo

Ao3BoJrre o6qficffosarr reoMerprruy aonirurry 6e:
auuipronaHu [oKa3Hr{Ka 3aJroMJreHHr norirp.r
y3AoBX ,riuii. Padyc .qii eia I lo 15 xrra, noxn6na

nnuiprcnanrur nixift 3 MM, .rac ycepeAHenrur oaxoro

nxuipy I roAuHa.
y .s{BO "Merpororia" nporffoM 3Haynoro

aracy rpoBo.utrbcr.{oc.nilDrexns ra pospo6xN y ralry-

ri ri,rualeuerpii. 6ynu po:po6leni encuepnMeH-

ramui 3pa3KH JIBC na 6nrrrx noAosxflix Mo,r rla-

3epHoro rryqro 3 raerporori.ruraMu xapaKrepficrrr(a-

Mrr, r[o nepeBr.ru{floft ,{BC t[ipnau " Hrrocy ", f,K no

aiana:oxy rnuiproraru aig I ao 10000 trl, tax i no

rHcrpyr'renranrHifi noxl{6qi rulripronanr. floclta-
)r(eHrurMr{, ani npoao4lruw sa 12 u ra 24 u 6a:ucax

KoMnaparopa Mocronclnoro incrrryry rcoaesii ra
xaprorpa0ii, BcranoBneHo, Iqo por6inixocri ru-
uipronaxr na 12 u cKJrzl,TI4 -6MKM, a wa 24u-xe
nepeBarqr{xu +25 rurur. flpr.l qrouy noxr.r6ra niAr-

BopeHHrr 6a:ucy 24 v ae nepeBulqyBa;ra 16 uxv npu

P=0,95.

CTPYKTYPHA C)GMA PO3POEMHOI TNC

Crpyrrypna cxeMa el(cnepl{MenTiurbuoro

3pa3na JIBC euuloi ro-rHocri llrul-I0 HaBeAeHa Ha

prc.2. Bona BKltroqae na3epuy nircncreuy ruuipS'

ornuqHoi AoB?KIHH i rpn rc;reuerpN.IHi ni,qcucteuu

(oAxa .qrrr 6a:osoro rryHKry ra Ani ;l.nr nuuocnoro).
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T eleuerplt vua
n iAcucrer'aa

6eHsoa rpera r

Jla:lepra ni,qcucreua rroripy orrrruHoi AoB)KHHrr

crsra,{aerbcs 3 ABoMoAoBoro Jra3epa (AUD, ABoKa-

HaJrbHoro Qoronpufir'ranrHoro ryr.rJraAy GOml),
rpr.rfiuaruHoro o6'errnna (IIO) Ta [epeAaBuurlHoro

reJrecrona (IIT), ornrqHoi riHii 3arpr.rMru (On3) s

BuKoHaBquM rrpr{crpoeM (BlI), reneparopa erai-IoH-

Hoi tracrorr (I-Er{), rpucrporo Anf, o6po6rn i ynpar-

liuur (IIOY), 6eHsoarperara i 6:rona )ruBreHH{.

TeneuerpNvxa ni4cucreua cxraAaerbcr 3

6;roxa .qaT.il{xiB TepMoar{HaMirrHxx napauerpin no-

rirp.r n rprcelrHoMy uapi aruocQepn Ha piBsi na-

3epHoro ry"{Ka (6A), 6norca reneuErpii (ET) i paato-

craHr{ii @C) s amenoro.

Oco6msicrr 3arrporronoBauoi crpyrrypHoi
cxeMu ra3epxoi niAcncreuu ouvipy AorlKuHH e ii
$vHHuioHamue posAiaennr rn :

- rrepeAaBanbxy qacruny , rKa cxJraracrrcx is ,$4JL
I1T, noroporHr{x A3epKaJr ra qpI{3MH;

- npr.rfiuarsry Lracruny, trr€ crcra.qaerrcr ir ,{Ollll ra
fro;
- npncrpift anc o6po6Kr i ynparniHHr.

[2xepenou onr[rrr{oro nmponairnorzlxrr.s 3 AoBxsr-

Horo xsuni l,=0.63 MKr,r e cra6inisosaHaft gnyx-

MoAosufi He-Ne msep (l[vIJI), y axoro ancrora

laixoaoAosoro 6rrrs ,ropieruoe 499.5 Mrq. br
ffa6idraqii qacrorr Mir(MoroBoro 6rrrr nNxopuc-

ToByerbcr nacrrBHa ra arcrrrrHa cr,rcreMl,t. llacunua

cr.rsrer\la cra6inisauii ttBrrfl.e co6oro iunaponnii

pe3oHarop, a cepe4lrxi rxoro po3raruoBaxa ra3opo3-

pxana rpy6ra, o Ao rcprun Koprrycy xpinrxrrcr

$ramu, Ha rnnx po:ramorani py:riluni ereMerrru 3

feo-rru

Teneucrpu,rua
n i4cu creua

A3epKanaMr.r. O,ure A3epxa;ro BcTaHoB,'reHo Ha

TepMoKor\'r[encyrovNfr Bry]ilu, a iHrue - Ha n'e3orce-

pauiqi, rKa ruiruoe csifi dniilmnfi posuip B

';arexxogri aig npnxnaaeHoi nanpyrn, i e BrKo-

HaBarHM eireMeIIToM arrunsoi cra6iri:ardi. flpnuryrn

4ii arcrnruoi crcreun cra6ilisauii rvrix-uoAonoro

6ur:a l2l loJrrrae y HacryrrHoMy: ornruxnfi cHrHaJr

3 r(epyrcqoro BHXoAJT Jra3epa Ha,4xoAr,rrb Ha ra-aiHo-

nponirHnfi rloro.uioa (nOD, Ha srnfi xe HaAxoAHrb

nairpoxrr:rrosnfi curHar 3 rreperBopronaqa qacrorr.r

B nOA sia6ynacrrcr reperBopeHrur onrrrrrHoro

crrrnary ra ftoro rereporyBaHnr. BqAineua nponaircra
qasrora niAcuruoerscr i rig6ynaerrcl ii nopirnanrrr
3 qacrororo sr[L-roHHoro reHeparopy y Sasoaouy
gererropi. Curxan Hey:lroprenocri uic.ns

niAculeHru HaAxoAHrl Ha nporr{ne?KHi nnac'rnsu

n'*olcepauinr,r na3epa. lIpN neaurcifi sruini qacroru Ao
po6orn Br{Hxafrbcq aBToMaT rtolrryKy rtacTorr{.

Inr[opuauix rpo Bxo.tpreHrur y pe]Kr.rM cixxpouisua

IIVIJ] xaaxoAr.{rb Ha lIOy i nscsirnocrbcx Ha

cnirnoAioAruru ra6lo npufil.rava-nepeAaBaqa.

OCOEru{BOCTI PO6OTI4

ooTonPrm4AlbHr4x riPHCTpoiB AII' JIBC
BHlrtOi TOTTHOCTT

OcHosxufi Bnecor y incrpyrraernaaury rto-

xn6xy anriproBarlb AoBxsHu AoAiIKlrb rrpoqecu, uo
aia6yrarorrcr y npufiManbnoMy naHali. Tor'ry

6i.nlur AeralbHo po3rrurHe|ro ix. llpnfiorra ra rreper-

BopeHHrr orrrrrrlnoro runporr,riruoraxnfi niA$yaaeTbct

y ABoKaHaJrbHoMy r[oronpneunonry npunaai

JIa repu a ni4cr.r creua BnMrpy

onrnquoi AoB)Kr.rH14

Puc.2. Cmpywtrypna cxeMa ewcnepurteHmanbuozo 3pe3xa JIBC IIIIJI-|0.
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(n@nD, txnlt twfie co6olo HanirnponignnHonv

crpvrrypy, po3raruoBany r o6'euxouy pe:oHaropi.

uo e KoJII{B:rJrbHoro cncreMolo cnnxpoHi:oeaHoro

aBroreneparopa [3]. I<DIIII uae ,ma I€H:Lu{ -

onoprurfi ra oxuiproaanrHnft Arq peaai:adi $aro-
Boro ilrero.(y nuuipy AoB)KI{HLI. B cylacruor BI{coKo-

Tor{HrD( J[BepHrD( cr{creMai nmripy .[oBxHHu Ant
npuftuaxx.r rnnpouixexnr 3acrocoByrcTbcx @ro-
e.rrerrponri noMHo)KyBaqi (OEII) ra larnnHi
(oroaioan (nOD Oco6;ursicro pexnMy Po6oru

ryrntrraa"iie na3epruD( ri,''r,qa;reuipruo< cucreM, po3-

po6rennx y IHBO "Mgrpororifi ", € HasBniqrr

pexnMy rerepoAyBaHHrl, noa's3auoro 3 TuM, rqo

qagrora raixoroAosoro 6urrs .(Boxqacrornoro He-Ne

Jra3epa Ha rrop{AoK Brlu{e BepxHboi qacTorH cM-vru

uporrycKaHrur .qioAHoi cusreN{rl (DEII, a npninaavi na

nOA xoq i nporrycrcarorr rard .racroru, aJIe rrpn

MaJrKx pirrxx orlTrrilHoro cfirnaJr'' riAnoureHHl

cHrHaJr I wy* He Ao3BoJUIe 3acrocoByBarn ix y

pexuui nprMoro AerexryBanrul. flpnfiraaui ila3ep-

Horo rlrnpouirnorauHr s uirpoxnuJrboBnlu rere-

poAlrnoM napaMerpnqHoro rurt]', f,Ki icH)'nans

paHiue, Manu ptA neaoniKis, TaKu tK : na.senicrr

no6iqnlrx KorrrrBarrb y cnerrpi rrurirnoro cltrnairy

IlapaMeTpr{tlHoro noMHo)r(yBaqa; Tel{nepaTypHa 3a-

rexrdfir KoeQiuierry crofioi xnnni pe:ouaropa

$oronpuftuaq4 3 Merorc 3r\{exmeHlulrroi petonarop

arpo6rrm Hr.r3bKo 4o6porrunr, qo, B cBolo qepry,

BHMaraJIo .qocrarHbo fiory]Klloro (npu6ma:xo I Br)
,r,rinpoxrulroBoro cl{rHaJry.,{ru ycyneHrul Ha3BaHI,rx

neAonirdr 6vmr pospo6neni ra ,qocni,aKeHi $oro-
npuftuaruui npruxa,4r.r, B rxr.rx BlrcoKo .{o6porHrfi
o6'euxnft p*oHarop € KoJruBzurbHoro crlcrerloK)

cuxxpoHisoozrrroro aBToreHeparopa.

Eyna nrpirreHa ererffpo4rrnaMi.Ina 3a,qaqa

npo :6ygxerurx o6'eunoro p$oHaropa norry KoaK-

ciarunoro rnrry $oronprfrua:rrHoro npfinagy ( Puc. 3

) s ueroro yrBoperu{r Heo6xigHoi uanpS':rcexocri ra

Qopun MlrxpoxBr{JrboBoro noJrs y naninnporia-

suxorift crpyrrypi r uicui rprrxoAy na3epnoro

elrnpouirrorarur.r.

PirueHnx qpoBeAeno MeroAoM qacrKoBr{x o6nacreft.

Pos6taru pe3onarop Ha ABi o6lacri. [rr onucy

olerrpouarnirnoro noJrr s oAHopiAHolry i isorpon-

HoMy cepeAonnnd sunopncroByBaJrl{ errercrpr.rHnfi

BeKrop fepua i:. Tan KaK p$oHarop

cuuerpwmrfi ri;6ocno oci o6epraHxa, enercrpo-

lraurirge noJre He 3ane)Klrrb nig rcyroroi KoopAr,rHarr.l

11/ . Bnatrc,ln, qo aiacyrui croponui AXepeJIa roKv

.i"n' = 0 i o6'ei'a-Hi 3apffAr.r P- = 0. Ha niAcrasi

Pu c, 3. 36ydcrcenua o6' ennozo pesoHwnopa

3afturbnoro piueuru xBr{JrboBoro pinx-rHm:

v'i;+k2 f " =0.
nic.nx nepernopeHb 3 BpaxlrBaHHtM xpafionux nuuor

[4] orpuuarn cruraAosi eJreKrpoMargirnoro nom y
sasopi p*onampa (o6nacr:r l) ra nopoxauuri peso-

Hampa (o6racrr 2 ):

t; = t, l(T)' - k':lD,r,,(rs .)cos !!-2,

t, = E,']s.r.t,(ts,)sn 
!J-2,

H; = -f.,;ott,,r"r,(rs 
")cos fz,

ci = ri - rT|, Q)

- n2

t : = 1,.? u.tt,( p,,) * c,,N o( p.)t cos fz,
/,. . i ++t tr,ip,,) { c,Nr t,p.)lsn }2.
H; . i,,n 

lzroB"lJ.( p")* c.M, tp")l^ Tz.

Ae k =+{rt"tt - xBI,IrrEoBe wrcrro, w = 2n f -

qr.rx,rivua qacrora, so = 8,8552' 10-12 O/u

4ieneIc4:tr.nra nponuxxicrb Batqryr\{y,

trt, = 1,256493'10-6 ]-/r'r - rr.ranrirHa- c -

rnnsiudcrr csirra s nary1,ui.

f(rur vacrorn 500 Mru 6ylrn po:paxonari
reouerpnrri poshripu pe3ouaropa BNrorosreHufi
pe3oHamp no cnoiV xapaKTeprrcrnxaM onnxr,lBc.r

6:rusrruu Ao pfipaxynKoBoro ( pisrurqr pe3o-

xancHoi qacroru BiA po3paxTHrosoi He nepeBr{quna

5% ) Isl
!,rur roro, Uo6 npouec neperaopeunx npnfi-

Hrrroro nunpolliruooaHHr He AoAaBaB 3naqHoro
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BHqCKy B noxr{6Ky BrrMrproBaHHr Ay}Ke BDKJII,IBO

BUKOHaIIHfi p{Ay BHMOr:

- Iro-nepile, B 3anexHocri siA airrxK[, Ha rKy nor-
pa[ru{€ runpouiuenHa, Marorb Micqe sna.{Hi po:-
6ixnocri rnxiAnoro crrrHany 3 OEn. Ocr .rouy,

ueo6xi,ryro fioro cKoHr{eHTpyBaDr y Hafirraermllrfi

Nroxrusrd araMery u :aipingrraru noroxeurrf, Ha

Soronaroai;
- no-Apyre, ueo6xi.4{o :a6esne.urr.r BHcoKy c'ra6inr-

mcrr uinpoxrrurboBoro noJrt, ffKe BnJrrIBa€ xa t$oro-

KATOA;

- no-rpETe, uorpi6eH o6nin reruororo rullrny uix-
poxnumonoi noryxHocri na $ororaroA.

[;rr rmonarnu ocrarrroi nruoru t$oro-
KaroA rrfiy S-20 [6] 6ys rpe.qc'rauennfi y rmnaai
n'rrr{-ruapoBoi rcpyr:roi rt,racrrrHu 3 pa,EiycoM R

(pnc.4), ana narpiraerbcr ilo nonepxHi z = 0 B

o6nacri r=0 noroKoM nixpoxngrboroi noryx-
nocri rr(r).
Z

Puc.4. Cmpyronypa Qomoxamody munu S-20.

flplnrycxaento, rqo norir n(r) :naimoerrcx sa

3aKoHoM layca. Ilonepxnr ruracruHr{ r = R BBa-

xaeTbcf, TerrJroi3oJrboBaHoro, a qepe3 noBepxHro

z = zs = zh niA6ysa€Trc.fl renloo6uin 3 HaB-

KOIHIUHiM CepeAOBHIT{eM 3a 3ar(OHOM Hrtorona-

Pixuarn . Airs o6wrcrexHr necraqioHapnoro reMrre-

parypHoro rroJur 3arrlrmeMo pieH-rnnr renno-

nposiAHocri:

! 4v^ ,et!t* 4 v ,ur*t=c"p1!!. (2)
for or az az ctt

i rpafiori yMoBH:

T r,vdrl 
= -noe-\''' = n(r),2 = o;

oz

A"',t+ = -d,l.z:7,, (3)

oz
2t

---:- 
= 0, r = R,t =0,T =0,dr

Ae t = 0 - 00, d - reuueparypa $ororaro.ry, 9r -

reMreparypa gorriruuroro cepeAoBr.rula, l ,(t) -

I-eo.rlr

xoe$iuieHr rennonporisHocri, C,.(r)-o6'orxa

rerr.noeMnicrb,Q ,,- Koe$iqierr reniloni,,'1,{a.d r no-

nepxHi z=2,, n=5-ni;unicr ruapir 6aramrra-

poroi n;racruHx. 3acrocynap nocri.roeHo ao pisn H-

H (2) i rpaftornx yuoe (3) Kirqese inrerpanrne

rrepeTBopenHrr rro P=r/R

7 = lt1plt o@p)dp i uepereopenns Jlanraca no

0

npurepirc Oyp'c

a,r - 
*r-

Fo = #,i = Jlexpl -[ royaro, AtcfanH

,ryQepeHqiamue pinnxHnn. Pots'.asas sKe, orpuMaru
TeM[sparypue noJre n'rrrrtruapoBoi nlacurHr,r

$ororaroay (4).

ti.p,e,Fo)= Rq"10,(€).ie,f€.u,,)exp(-4jFo)+ (4)

, ,Z'##r,c.e )* i,e,ri.",.r,-)"*d -p,14)tl,

Ae 0r(O, 0r(5, e,), 01(i, e,,, €,.), 0 o(6, lt) Marorb

rpouirgrxft Br{rJrrA i ne uaroAxrrcx. Pesylrraru
rrrrceJrbnro( pospa:iyunin (4) Haae.qeni r [7].

Ha niacrasi npoBeAeHr,rx 4ocni.QNerrl po:-
po6reHux ABor€HanbHrDi npufrrua:nnnx npnnaain

aBTorcHeparopnoro rutry 6yno ncraHonneno:

- niAs[uIeHIUI Ao6porHocri peroHaropa 3 oAHo-
tracHnM 3a6e3ne.renruu suconoi cra6irunocri i
MoHoxpor{aru.{Hocri curHaJry uixpoxaunroaoro
cl.rHxponi3oraxoro reHeparopa Aano 3Mory Ha

rropflAoK 3Hlt3uru noryxHicrr rerepoAnrry ( cxnala
60 unr ) 6e::xuxenHa pirur nuxiAHoro cr{rna[y,
- 3narrHo 3Menrrrr,rJracb Heoaxopfficrb reM[epa-

rypHoro norr Ha nonepxrd ra s rrr6r,rHi r[oro-
KaroAy,

- noKparualucr tfarori cniesi,qHorxeHHfl - ceper-

HboKBaAparlryne siAxtlrelftIrt Sasu pery:rrryrovoro

cr.rrna,rrJr He nepeBuu{ye 3 0';
- 6yno Aocrruyro cyvrapnoi a6co;noruoi iHcrpy-
rraerrarsno'i uoxu6rclr rnuipy AoB)KHLH, tKa He

rlepeBllIquna + 25 uxr"r.

CniA ru:naqmu, Iqo n pa:li sacmcyBanHt

JI@[ HaneaeHnfi peNltlr po6orn Ao3BoJrrrB nopf,A 3

cnpoIrleHlurM Hacrynnllx ny:uin niarnryrrn riAno-
rueHrur cHrHaJr / uryru Ha Br.rxoAr Qoronpthaava y
nopiaruHHi 3 pe)KKMoM rprMoro $oro4erercryranru
na3epHoro rrmpouiruorannx. Bin e i uaft6imur
etfenrunuurra ':aco6ou 6oporr6u 3 noKaJrbHtrM npo

4l
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6oelr, m oclroBHoro rrpll.rrlHolo o6Mexexns mAcH-

Jrenrur ra :6imrnerns pirrur ruyuia.

PIBTUIHH'I BHMIPY I]nJI-IO I BI43HAI{EHH'
NOKA3HHKA 3AIOMIEHH-S

Braor,ao. ulo 3na.rxufi BKJIa,{ y rroBrry--

noxu6ry nnaipronaunr AoBxcl,rHrl AoAae BIBHaueHIITI

noKa3Htrra 3aJroMJIeHrur. PosrnrHeuo pirnrnna nuui-
py IIIIJI-10:
D=MN+A+PI (5)

IC:

,I
M = 

--nraCurra6;
2nP

IV -qine {rrcJro Macrura6ir yrna4eulrx na6asaci',

A = K - C-apo6onaq:rcrr{Hauacurra6yl
K - pesynmar Br.rMrpy r pexorui "xa"ri6porr<a"l

ItI - pesywrar eurvripy a peNuui "rruip":
P -nonparxa nprua,q/;

D - o6.rucrega.qoB?Klrna 6azucy;

q - [oKa3H[K 3anoMnen]r.r y cnir:roroAn;

n - cepeAHLo lr{TerpaflbHe 3HaqeHHr( rpyfloBoro

[oKa3HHKa 3anoMneHHr nonirp.r. Benrl.rrlua n s
:lamJrbnoMy Brrla,{Ky Br,r3Harra€Tbcl tcpnroniuifinuu

irrrerparou

1L"

" 
=;ln(f (o))do, (6)

Ae irrrerpymrura BeAerbct B3AoBr( npoueuenoi

rpaeicropii, xra 3'eAHy€ Kirqesi mqrur rrinii, qo

runiprocrrca (o - npoMeHeBa roopAuHara; L -

AoB)Kr{Ha rpaenropii; i - paaiyc-rerrop ). IIpo-

MeHeBa rpaeroopia i(o) y HeogHopiArifi :euuift

aruocSepi 3a,{oBoJrbxfi e pinunrno

dffi_
- (n* . )=Y/I,u, Q)
do do

Ae n"*, Vn", - si,{nopiAHo {a:owfr uo(a3Hrrlt

3anoMJreHrur uoeirpr ra fioro rpaArerr.

Toqni lreroAu po3B'$aHnrr pinn*m-r (7) ra o6-
rrucreHHr inrerpana (6) y nunirunifi .rac neriAorui.

Ha6rmxenuuu METoAaMu Bu3HaqeHIUr BeJrr{qnHH n
lr oAuoxBnJrronifi reoAeu.urift rigganenaetpir, ruo

uafi6inrm nrrpoKo Br,rKoplrcroByKrrbcs, e pisHo-

ruanirri rrao.ryr$ixaqii MeroAy 6araroT o.moroi anpor<-

6lnwar{ii [ 8 ] i reoae3r{rrHoro ueroay [ 9 ].
llpore Mgro.q 6ararorormoBoi anporcuuaqii uplr

Br{conoroarHlrx ruuipax BrrMara€ po3MirqenHf, alapa-
rypu Anff ruuiprosaur uereopororiunro< napauerpin

arrraoctpepu n .ruuarifi ninKocri npouixrux rouox

rpacr.r ( rrro € enoHoMi.mo neAorli:uHrrM Ta He 3aBx(-

Alr rexni.mo :Aificrurirauur - oco6r[so npn amnipax xa

reoAunaMiqHnx nonironax y ripcrrdfi lricqenocri.

MeroA xe [ 9 ] xe y nonuift tr,tipi BpixoBy€ e$erru
nos'nsani : rproaipnoro crpyKryporc rroJr{ rroKa3nrrxa

3alorvrJreHHl noairpa y lprcer\{Houy uapi. Bpaxo-

B)'Ioqlr qe, HaMn Br,rropr.rcroByBaBcfl rugro,q irrer-
p:urbuoro qpoMeHeBoro na6morenru (IIIH), u{o

6a:yemcr Ha rrpe.{c'raBremri ixrerpan (6 ) xrag-
parypnoro tlopvyiroro Eftnepa-Maxnopeua t l0 l
flicnr uepexoAy sr.q npoilieneBr.D( r(oopAr{Har Ao
grrrarlnrDr AereproBHx KoopAr{Har pinn*urx
nuuipronanr uboro IIeroAy Mo)Iua rroAaru y rur:u,qi

L
fi = ftr - . Lg,L srn zt - grucoszr -' 72N' "

- g,, sin z,,t - g no cos zo ],

AC

,r=lb!*ir,t#,
i"

(e)

no.l'lL,n, - 3HaqeHIUI [oKa3HnI€ 3ATIOMIeHH' y

no.rarHoBifi( ivg,er<c " 0 u 
), niHqenoi(inaeHc" L u ) i

Aemoi npouixruoi ( ingerc " i u ) ro{Kax rpactr;

N-.ucno orgeMux LracTHH, Ha mi pos6lmacrrc.r

Tpaca, u{o nurraiprocrrcr, npouiNnrruIl Toal(aMrc

Br{MrproBaHb NOKA3HIII(a 3UUrOMJreHrUrl

8.o, I t' I art, I ru - BTAnOBTAHo ropl'I3OIIT€InbHa Ta

Beprrr(aJrbHa npoexuii rpa.Eerra rroKatulrrcr

3aJroMJreHrur y niuqenux ror{Kax rpacu; zorZL

er,rAro{i :eHirxi ryrr,r, ro6ro r<yru uix Brrru{r4r,rM Ha[-
p-f,MKoru r oaniei KiHqesoi Tor{Kn rpacu y iruuy
(nporurercry ) ra nepruna;uno.

Tarcnru rruHoM, [paKTHqHa pea;risaqi-r rr.rero-

.qa IIIFI y 3araJrbnoMy BHnarKy uos'l3aHa s ruuipro-
B:rHHflMr{ uereoponoriuHlrx uapauerpio aruoc$epn y

prgi ro.ror rpacn ( 3 Merorc Bu3uaqeHrur no,nL,nl

arr i:I.2. N. g,n,ga,.gro,gnt), a raKolK 3

nurrlipronaHruur.r BLI,U{MHx 3exirxux rcytit' zo,z" B

ninqeslrx rorrrax rpacu.

.fh<rqo :nexryBarlr ocraJ{nirrr AoAannon y nparifi
r{acrnHl,I ( 8 ), orpnr"raelro pinnxHnx rnr*,ripronanr ( 9

) :alruafiHoro MsroAa 6araroro.ilcoroi anponcuuauii;
npu npaxyaauxi ocrannboro AoAaHKa y npasift
rracrnnrr (8) nonu N=l orpnruaeuo pirruxrr nmai-
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proBaHL, {Ke eKBiB€LreHrHe piBHrHHro Er{MiproBzrHb

reoAe3r[rHofo MeroAa [ 9 l.
OrrNe, rugroA IIIH y 3aralrbnolry nnnaAKy

yrorrnK)e siA,oralrfi ueroA 6araroro.moroi aflpor(cu-

rraauii Ta y3aranbHloe reoAe3r,rrrHHft Mgro.{ Ha B}rna-

AoK rpr.ruipHo-neo.qxopi,qnoi sennoi aruoc$epr,r.

3anexno BrA KoHKperHrrx yr{oB nnviprcnaHr ra
HarrBHnx sacooin nmaipronanrHoi rexnix.u l\{o)I(Ha

rn6parn xafi6imur onrnNrairbHnfi sapiarn peadsauii

MeroAy (8). HarpuxnaA, rKtrIo Tpaca rpoxo/Trrb HaA

JocrarHbo pirrroro ni.acrfirraroqo]o noBepxneKr, a

'raco6u K,"roBlrx ruuiproaaHr riacyrHi, Nrox(Ha,

o6paruna AocrarHbo BeJrr{Ke .ntcJro N, 3HexryBarr{

ocrauHir',r .qoAaHKoM y npanift .racurHi ( 8 ) i

Kopr.rcryBarucfr gurfr Bu3HarrenHr n pinu-ruruu (9).

Alx .uocrarxro KopornrD(, 6nngrxux Ao ropu3oH-

ranbHnx, Tpac r pinrurnHi ( 8 ) rraoNcra npuftHlrn

-/Zo= ZL=,72. N=l - npH Uborlfy BeJrKrruHa n

6yae BrBHarrarucr 3narreHrrrrlrn [oKa3HuKa '3a-

JroMneHHr nonirpa ra fioro ropu3oHralrbnoro rpaai-

enra y rinqewrx roqKax rpacn.

lloxH6xa Br.r3Haarentf, BeJrlrrtr{Hu n naero4orrr ( 8 )

y 3afturbHoMy Br{naAKy 6yAe :alexarll siA noxu6r<l,t

frr, B[SHarIeHHfl JIOKaJTbHI'IX 3IIaqeHb IIOI(a3HI{r(a

3aJrorvrreHHrr nonirpr ( ma 3aAae i noxr6xn

BH3HaqeHH.rr cKiraAoBrD( ftoro rpaaieirry ), a ranox nig

noxlr6on lIL BrBHaqeHH.fl BrrAnMr.rx genirxnx ryrin y

rcinuersx roqKax rpacu. Ana.nis nor€3y€, ulo Ant

1/ = 1...3 Ta 3sr.rafiHrx aqt reoae3l{qrrnx

nruipronanr noxra6or m. ! 1 0-t ^fft, *?! .,,4"

rvrolr(Ha 3a6e3nequru uoxlr6ry m; < l0-7 BlI3Ha-

ireHHr cepeAHEo irrrerpalrHoro [oKa3HI{Ka 3aJlol\{-

.IICHIUI NONiTPT N HA TPACAX AOB)I(IIHOIO

I = 1...3 x.na, flKrrlo AJUI Br.I3HaqeHHtI rpa.qienTy

BnKop[croB]tsarH 3HraAxqrrorllr [porleAypH y par{Ka.\

rueroAy nirqenux pisnuul rpu onrr{Manrnovry nu6opi

npocroporoi 6asu Ats, BH3HayeHHn rpaateHry[8,] ll.
flpn qrouy onrrrMyM noBr{HeH Bl,t3Haqarnc{ 3a yMoBI4

uininryruy cyiraapuoi uoxlrbxn grraAx)'rovoi

npoue.rypu, rKa BKJrrcya€ cKrraAoBy, noB't3aHy 3

nepexoAoM ri,q Henepepmoi Syuxqii, rqo srcHa.Iae

noxirury, Ao ii gltcxperuoro aHflJrora, a raKo)I(

crsraAoBy, o6yuoanexy xero.urictlo srD(iAHHx Aaril{x

[U Tarcrru uHoM, porpo6aeHa s IFIBO
"Merpolorin" rB3epHa siAlarer\ripna cucrel{a llfUl-
l0 i rr{ero.ur,rKfi rruipronaHr Mo)Kyrb 6yru ocuonoro

cr,rcreMlr nepe4avi poruipy oAuHrEui .rloB)Kr.rHr.r - r\4srpa

Ha reolr{Har\{iqHnx noriroHax vxpairnr.
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M.Ikavchenko, P.Neejmakw, O.Prokopov

TT{E LASER SYSTEM WTTH BRIGHEST ACCURACY FOR LENGTH MEASUREMENTS ON TI{E
GEODYNAMIC POLYGONS OF UKRAINE

Summary

The State Scientific - industrial union "Metrology' has eleborated the laser range finder system with highest

accuracy PPL-10 and measuring methods which can be the basis far the transfer qystem of the length unit of
measurernent - metve on the ukrainian geodynamic polygons.

M.Kpan.rermo, ll.Heexoranor, O.flpononor

JIA3EPHA' AAnbHOMEPHA.TI CHdI:EMABbTCTTTF'IZ TOTIHOCTH AJUIJIHIIEIa{bIX W3MEPEI{IdHA
fEo,4d{AMI4mCKI,D( IOJIH|OHAX yKPAI{I{bI

Pegroue

focygapcrrennrlra Ha) {Ho - [porcBoAcrBeHIIbrM o6reAxneHueu "Merpolorrar" paspo6orarra Jra3epnarl

azurbnoMepniu cftcreMa rrrcruefi ToqHocrrl [IJI-10 LI MeroArIKa r,t:rvrepennfi, Kompbre uoryr 6rrrr ocHosofi

cr,rcreMbl nepeAaqfi pa3Mepa eltrrHnrlbl AJrr{rrbr - Mgrpa Ha reolmnaMnalecK[x floJlrrroxax Vrpaunu,

mrEptroJrroBArrr{fl AAHrrx rEoAE3trtlrrux BUMIPTOBAHh
IrA IEOAUTTAMTTIHnX nOJrrroHAX

13 3MrHOrO KUTbKOCTT BvSJrrB mrEPrlonflqrl
P. Ipnropvyrc

([ epucae n ufr y nia ep c ument " Jlusiacoxa nonimacuixa" )

B nonepeanifi po6ori [] 6yna orucaHa nporpaMa Marpgqi //fz'p6snaipnocn I mv x nv l. Eneuerrrawr
ixrepnoruoraHnfl Aaxr{x reoAe3HqHI,IX anvriproranr :a rliei Marplild MorrryTl 6yru sHavennx 6y.ur-arru<

AonoMororc no.nixorvris Jlarparuxa L, ( u ) z BeJlrqr.rH, 3oKpeMa ue MorKlrb 6yrr.r sxa.renur nncor

tpircconaHoro rdnrnicrro ry:nin irrepnonrqii. B aaHifi seunoi uorepxri y By3nax rcperrlrry rcoopArnrarnoi

po6ori rmciro nysrir irrrepnoruonaxxa Mo)I(Ha cirrur. KoopAtlnaru ry:nir cirrr.r sa.qarorbcs ABoMa

slriruosarlr i qe nrrffsae Ha oAepxcyBani pesylnarn. BeKropaMu: XV - posuipHocri my ra W' -

Bxi,ryri .uani rruuiprosaHr ae.{rcoi $yHttuii posr'ripHocti nv.
Anor 3r'rim*rx f ( x, .y ) zanucyroTbct y anr:r.rli

Hanpmlaa:

80 59. 46. 35. 20. t4. 5.9',7.

YV

Tarulr arI{HoM,

thyunqii f (x, y1

Marprtru HV 3a,rae 3HaaIeHHt

y Sircorarrrx roqxax (x,,yr)
(hv),,,= f (x,,yt). (l)

Ae t = 1,2, .... mv , j = 1,2, .... nv .

b^ Hauoro aucroBoro nprKlra4y Ir{
Nrarpr.rufl orucye floBepxHrc, xra:o6paxena Ha pNc.l

Tyr vopni KparrKH na nonepxHi so6paxyrcu
pe3yJr6rarn euuiprmlx 3Har{eHb {lyHtctui .f ( x, y ) y

ToqKax (x,.yt).

B onnryaarifi nporpaui sxilgi aari Mo)rma

BBoAr{ru rx : xnaaiarypn, Tan i : nonepe4no
c$oprvroranoro rencroBoro Qaiury.

llpu s6inlrreuni rd,unocri ny:nin
KoopArrtarHoi cirru Honi nys:ru ( xx , yt ) :afoiarort
npouiNni rroJroxenrur s oro.{eHHi nyrnir cirrur
sr,rxiAHlni Aarau' ( x, , h ). ix rroJroxeHrur 3aAarorbct

ABoMa inmmu BeKropaMr.r: XR - posrvripnocri mr

ra YR - posuipnocri nr .
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