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1 OEJIACTb TIP}IMEHEHI,Ifl

1.1 Hacrosqa, MeroAlrKa ycraHaBJrrrBaer MeroAbr r.r cpeAcrBa nepnuuuoft Ia nepuoAlrqe-

croft uonepox CI4 <Cucreua na3epHiur KoopAr{HarHo-I,I3Mep[TeJIbHarI cKaHI4p]ToITIUI aBI{auI'IoHHiuI

ALTM Gemini> (aanee - Cucrelra), yc:ranannnBaeMas, ua 6opry Bo3ryllrHoro cyAHa.

Perouen4yeurrfi ,IHTepBan Mexry noBepKaMH - I rol.

2 HOPMATIIBHbIE CCbIJIK}I

B Hactoqqefi ueroAure rrcnoJrb3oBaHbr ccbrJrKr{ Ha cneAyloque HopMarI,IBHbIe AoKyMeHTbI:

|OCT 12.3.019-80 CCBT. Hcurrranus u r3MepeHrrr 3neKrpr{qecKlle. O6uue rpe6onaHus 6eso-

IIacHocTu

|OCT 12.2.091-2012 EesouacHocrb eneKTpr{qecroro o6opy.uoBaHnq AJUI I{3Mepenvlfr, ynpaBneHl{fl

u ra6oparopHoro rpr.rMeHeHI.Ls. 9acrr L O6que rpe6onauux

IIOT P M-016-2001 MexorpacJreBbre npaBr,rrra ro oxpaHe rpyAa (npaonna 6esonacHocrra) upra

sKcrrnyaTarlrrr.{ sneKTpoycraHoBoK

|KHHII (|HTA) -03-010-03 I,Iucrpyrqra, ro Hr{BeJrrrpoBaHrrro I, II, III u IV rnaccor. M.,
I{HI4H|AuK,2004 r.

Ilopr.uor< npoBeAeHr..r, [oBepKr{ cpeAcrB lrsuepenrft, rpe6oraHLrx K 3Ha(y noBepK[ I,I coAepxaHlrlo cBI{-

AereJrbcrBa o roBepre (yrnepNaeu llpuxa.:orr,r Mnnuporwropra Poccur Ns 1815 or 02 pnons 2015 r.)

3 OTIEPAUITII U CPEACTBA TIOBEPKII

3.1 IIpu [poBeAeHr,r[ flepBr.rrHofi u nepuoAn.recroft rIoBepKI,I BbIrIoJIHf,Ior orlepalllrrr I4

EplrMeIUIIor cpeAcrBa IroBepKI{, yKa:}aHHbIe u ra6rrlqe l.

Ta6nuqa 1

3.2,{onycraercfl npr,rMeHeHrre Apyrux cpeAcrB tIoBepKI,I, o6ecne.runarcuux olpeAeneHlre

MerponoruqecKrlx xaparTepl{crlrK c rpe6yervrofi ToqHocrblo.

3.3 flpurraeH.f,eMbre cpeAcrBa [oBepK]r AonxHbI 6rrrr uonepeHbl rr arrecroBaHbl B ycra-

HoBJTeHHoM IIopsAKe u LIMeTb geftcrnyrorUtae CsI,IAereJIbcTBa o noBepKe.

Ile
nln Ha[naeuosaH[e oflepaq]Iu

Houep
nyHKTa

METOAI{KI{

noBepKr4

Hauueuonanue cpeAcrBa noBepKlr; o6osHa'Ie-
Hr.re HopMaTLIBHOTO AOKyMeHTa, perJIaM eHTI4-

pyroqero rexHl{qecKue rpe6onaHllfl , MerpoJlo -
rllqecKlle u ocHoBHbIe rexHI,IqecKI{e xapaKTe -

DI{CTI{KH CDC.trCTBA IOBEDKI,I

I BueurHufi ocMorp 6.1

z Oupo6onaulle lI Ll4eHru(luraqur
[DorDaMMHoro o6ecneqeuus (IIO)

6.2

J Onpegeneuue (xourponr) uerpo-
rorr{qe cruIx xapa(Tepucrl,IK

6.3

3.1 OnpeAereurre rrorpeIuHocrpl rrpu
olpeAeJreHl,Inx KoopA[HaT I,I upe-
STTMEHI,Ift

6.3.2 - 3raaosnrre KoMtIJIeKTbI cpeAcrB usrrlepenuf
rplrparrleHr4fi xoopAunar rr3 cocrara f ocy4ap-
STBeHHOTO BTOpntIHoro 3TUIJIOHa eAI,IHI,Iq BpeMe-

Hr.r r qacroru (B3T l-19,2.1.22H.0115.2013);
- Taxeouerp sneKTponunfi Leica TM30,
Ar.rarra3oH nauepenuft or 1,5 go 3500 rra,

[f t0,6 rvru * I rrau/rur;

- Hunerurp un(pponoft Trimble DiNi 0.3,
IIf +0,3 lru/xn
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4 TpEEOBAHlr.f, K KBAJII,I@ITKATIUU IIOBEPUTEJIEfr II TPEEOBAHIIfl EE3O-
TIACHOCTII

4.1 K npoBeAeHuro noBepKr,r AorrycKaror Jrr,rq, rlMelourlx KBanl{Snxaqlto I,IHxeHepa, onblT

pa6oru c gneKTpoHHbrMu r,r reoAe3raqecKr,rMr.r upu6opaun He MeHee rpex JIer, arrecroBaHHblx B Ka-

qecrBe noBepr4TeJrefi u ycrauoBJreHHoM nopflAKe rr arrecroBaHHblx He Hlrxe III rpynnu rlo rexHI{Ke

6esouacuocrr4 Ha rpaBo rpoBeAeHr,rx pa6or c oneKTpoo6opy,uonaruleM Ao 1000 B (IIOT P M-016).

4.2llu:gLa, AonyrrleHHbre K npoBeAeHr.rrc rroBepKr.r, AonxHbI I{3frrrrb Becb KoMIInexr 3[ na

noBepseMbre cpeAcrBa uslrepeuufi, 3,{ ua cpeAcrBa noBepKI,I H Hacrorlqyro Mero4laKy rIoBepKI{.

4.3 tlpu rroAroroBKe Lr [poBeAeHrrr.r rroBepKrr AoJDKHo 6uts o6ecnetleuo co6moAeHue

rrpaBl{n rexHr{Kpl 6esonacHocrr{ B coorBercrBrau c 3r{ Ha IroBep.,IeMbIe cpeAcrBa IrcMepeuuit u 3[
Ha cpeAcrBa rroBepKLI, a raKxe rpe6onauus |OCT 12.2.091n IOCT I2.3.0I9.

5 ycJloBlr.tr TIOBEPKII U TIOAIOTOBKA K HEfr

5.1 flonepxy rpoBoAflr rrplr cneAyrourx 3HaqeHr.r.rrx ocHoBHbIx Bnl4sroqrx (faxtopon:

- reMrreparypa oKpyxarcqero Bo3Ayx&, oC.......... ....20ll;

- BepxHee 3HatIeHI,Ie orHocl,ITeJlrnoft sraxHocrll Bo3Ayxa npn 30o C,%, ......'.98

5.2 flepe4 [poBeAeHr,reM rroBeprr,r npoBeprrcr HaJIrIqre r cocrorHl,Ie cpeAcrB roBepKI{ co-

rnacHo nx 3,{, Hturrrrr{e cBr,rlerenbcrB o rroBepxe u rrteftu Ha cpeAcrBa [oBepKI,I Ia cpoK ouepe4uofi

rroBepKr,r cpeAcrB usuepeHuft .

5.3 flomoromy x pa6ore u ynpaBneur,re pa6orofi Cucrelrrt BbIrIoJIruIIor B coorBercrBnucS!,.

5.4 3lexryo[r{TaHr{e Cracreurr ocyqecrBJurerc, or aKKyMyn,ITopHbIx 6ampefi Bo3AyIIrHo-

ro cyAHa rrJrlr r{HbrM cuoco6ou, npeAycMorpeHHhlM B 3A.

5.5 llepea [poBeAeHr,reM [oBepKr,r upoBeprror HaJrr{qlle I,I coulacoBaHlre MapmpyroB ro-
ileral u BpeM, rlx BhItIoJIHeHkrfl.

6 IIPOBEAEHIIE IIOBEPKTI

6.1 Buemuufr ocnorp

6.1.1 llponeprror KoM[JreKTHocrb r4 MapKr,rpoBKy Cucteuu Ha coorBercrnue 3,{.

6.1.2 llporep.flror rroBepxHocru Aerareft [r y3noB o6opy,UouaHus. Ha orcyrcrBl{e Koppo3I4I{,

BMrrr{H, 3arp.g3HeHr.rft u qapaur.rH onrrrqecK[x noBepxuocreft I,I Apyrilx geSexron, BnI4{IouI4x Ha

(pynrquour,rpoB aHI,Ie Cucreurr u e€ uerpo Jlor[ue cKHx xapaKTepI'IcrI'IK.

6.1.3 llponep.sror [paBr,rnbHocrL rroAKJrroqeHr.r.s r,I HaAexHocrr uex6lorlHblx xa6elrnux
coe.{r4HeHlrfi o6opyao Bamvrs Cucteurr.

6.2 Oupo6oBarrre u ugenruQuKarlrrr flporpaMMnoro o6ecuerlenrrr (IIO)

6.2.1 Oupo6onanue rpoBoAqr Ha noArorosreHHofi x pa6ore Cncrcnre.

6.2.2IloltoroBKy x pa6ote, BKJrrotreHr,re, ylpaBneHue pa6otoil Ir BblKJlroqenue Cucreuu
BbrrroJrHf;ror B coorBercrBr.ru c ,4oKyMeHrorra ALTM Gemini P3 <CncreMa na3epHiul KoopAI{HarHo-

r,rcMeplrrenbgilr cKaHrapyroqa, aBrrarlr{oHHas ALTM Gemini. Pyrono.ucrBo no sKcrIJIyaraIII{I'I).

6.2.3 Onpo6onanue Bbr[oJrHr{ror B Ha3eMHbrx ycnoBl,Irx [poBepKofi rotosHocru vI pa6oro-

cnoco6uocrl{ KoMrloHenr Cucreuu.

6.2.4 Brmoqaror sneKrporrraHr,re o6opy.uonaurs Cucre croftru yrpaBneHl'Ix (6lox
yrpaBneHr{rr aspo(poroxauepoft, 6norc ynpaBJreHrfl ALTM, 6lor nuraHut tasepa), uopratunuofi
IISBM u ceHcopHoro 6loxa. Ha uoprarunnofi II3BM 3arlycKaror nurcpSeftc oreparopa

OptechNav r.r BbrnoJrHflror MoHr.rropr,rHr ocHoBHbIx KoMTIoHeHT Cucreusr (POS, GPS, cxanepa, ru-
gapa, agpoQoroKaMepbr, cMeHHbrx xecrKrlx ArrcKoB ra r. a.) B coorBercrnulr c 3.{.



6.2.5 Ha noptatunnoft
rllroHHble AaHHbIe fIO Cucreurt

Ta6ruua 3

l,IgenruSraxaqraouHoe

HirrrMeHoBarrue fIO

Horrrep Bepcfirr
(rgeHTr.r$uKiulu-

onnsrft uouep fIO)

tlu$ponoft rqenrn(puxarop IIO
(xonrponruafl cyMMa

TIcIIOJIHTeMOTo XoAa)

Amopraru
BbIII}ICJIEHI,I,fl

un(pponoro
uaesruibmraropa

ALTM-NAV 4.0.t.2t0 8802888D7F03CE1 6634854 1BC6A563D7 MD5

POS/AV Controller 2.2.0 8899 C623 7 DzF 97 27 8 ACE5 4 69 8 3 89F2 9 5 MD5
Conhol 6008 1.2.0.8 3 OCADSA2DBOD3 6F44F86E39CA I ED663A MD5

Capture One Pro 3.7.8 8BA3 28065 97 3 6 A3 68CEB7 C7 tB9 C5 86 1 6 MD5

POSPac 6.0 447F8EC8CB7598083F 10 AE3 5 44 AIET 53 MD5

DASHMap s.2000 CDA464F0D3 8D1 3 785C683D3 1 3 1 5932CA MD5

Capture One 6.0.1 0EC8A0FD47 C93867 993DE6F5 68C06D3 5 MD5

MicroStation 08.05.06.64 FE43B95E63 985 D05ABB5 6l C8647 3 86C2 MD5

6.2.6Pezytbrarbl onpo6onaurrfl cqrrralor rroJroxI,ITeJIbHbIMlI, ecnll [poBepKa roroBuocrl{

u pa6orocuoco6uocru ocHoBHhrx KoMroHeHT CucreN{rt (POS, GPS, crauepa, nuAapa, aepo(poto-

KaMep6I, cMeHHbIx xecrrr,rx Ar,rcKoB ra r. a.) BhrnoJIHeHa ycrrellruo u ulentnQI,IKaIII{oHHbIe AaHHbIe

fIO coorsercrByror rpe6onauuxM 34.

6.3 OnpeaeJreurre (ronrpo.rrr) uerpo.norrrrlecrclrx xapaKTeprIcrI{K

6.3.1 OnpeAeJreHr,re [orperrrHocrlr rrpIa o[peAeneHl,Isx Koop.4uHar t4 rIpeBbIIIreHIaft na scex

Alrarla3oHax Ia pexl{Max usuepeuuft .

6.3.2 BrrnoJrHrrror [oAroroBKy recroBoro noJruroua - o[peAeJUIIor KoopAI,IHarbI KoH-

TponbHbrx rosex c ,rcrroJrb3oBaHraeM gTzuIoHHbIx KoM[JIeKToB cpeAcrB uruepeuuff upupaqenufi
KoopAr{Har (GNSS-upnerrlur,rxor) r,r3 cocraBa focyaapcrBeHHoro BTopI,IuHoro sTaJIoHa eAIIH}III
BpeMeHr,r I,r rracrorbr (B3T l-19). Cxeua recroBoro rroJrlrroHa rI sJIeMeHToB rIpI{BeAeHa ua pucyure 1.

- Koxrpoauxai roqKa

Pucyuox 1 - Cxeua recroBoro [oJII'IroHa

6.3.2.1filr onpe4eJreHr,r.,r KoopAr,rHar KoHTpoJIbHbIx roqeK ycraHaBnl4Balor qerblpe GNSS-

[pr.reMur.rKa: ABa - Ha KypcoBo ir rrurtuu 0o-l 80" (xourpoJlbHble roqKr I u 2 - pI{cyHoK 1) u asa

Apyrux - Ha rypconoft iltr:nnu 90"---270" (rourponruble roqKll 3 u 4 - pucyHoK 1), taruu o6pa-

3oru, uro6rr [prreMHr,rKr,r HaxoAun]rcs s 10...200 rrl or KoHIIoB rypconoft rvlmur4. fitmua KypcoBa.,{

rrvtHufiAoilxHa 6rrrr 5...7 xtvt.

6.3.2.2llpono4xr l2-qacosne cnyrHr.rKoBbre u3MepeHu.f,. Ilpono4xt coBMecrHyro o6pa-

6otry usuepeullft.

II3BM rpoBoAflr rqeuru(puxaquro
AOJIXHbT COOTBeTCTBOBaTb AaHHbIM,

5

fIO Cracreuu. llAeuru(fura-
rpr{BeAeHHHM s ra6rl,Iqe 3.

O6oaxa,rexna

\ - AvtxvtaMapupyra

- noKpbrrtle MaplupyroM

,fi - GNSS npreMHHK
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6.3.2.3 C nouoquo raxeoMerpa eneKTpoHHoro Leica TM30 rpoKJraAblBaror ABa xoAa ro-
JrrrroHoMerpyruor roqKrr 1 r ro.{xe 2uo'r rorrKrd 3 xroqr<e 4 raxuvr o6pasou, qro6rr BAonb Kypco-

nrrx luuufi 0o-180o u 90"---270" 6rrru [onfreHbr KoopAr.rHarw 20...30 AouonHrrreJrbHbrx KoH-

TpoJrbHbrx roqer. Bce ro.mu AonxHbr 6urr saxpenJreHbr r.r 3aMapKr,rpoBaHLI Ha MecrHocrr,I.

6.3.2.4 Oupe4ereuue npeBbrrrreuuft uexly KoHTpoJrbHbrMlr roqKaMI,I BbInoJIHflIor c IIo-
Morrlbro Hr,rBenrpa quQponoro Trimble DiNi 0.3. flpoxra4sIBalor 3aMKnyrrrft HI{BenI,IpHbIfi xot
(nonuron) qepe3 rorrKr.r l, 3, 2, 4 no uporpaMMe Hr{BenupoBaHl,Ifl III xnacca (fKI4HlI (|HTA)
-03-010-03). llponogxr HlrBenr.rpoBaHr,re ro rpolpaMrrae IV Krlacca (fKHHn (|HTA) -03-010-03)

orroqKlrlxro.me2uotrorrKr.r3xroqre4uorourpoJrbHbrMTorrKaMI,I3xoAoBnoJlrlroHoMerpvrkr.

6.3.3 BrruoJrHrror onpeAeneHr,rs KoopAr,rHar r,r npeBbrrrreHufi cpe4crnanu CucreMbl ycra-
nosreHHofi Ha Bo3lyrluorr,r 6opry B xoAe BbrrroJrHeHI{, IroJIeroB HaA TecroBbIM noJIIrroHoM Ha cKo-

pocrsx 60, 100 u250 ru/q. no cneAylouefi cxeue:

- B HarrpaBJreHr,rr{ xypconoft ilytnyrut 0o na sHcore 150 rrr (o4noul,ruymurrrfi peNI.rna);

- B HarrpaBneHr,ru xypconofi ryr:atrpr 180o na Bbrcore 1500 vr (o4uourrruylrcnsrfi peNurvr);

- B Ha[paBJreH]ru rypconofi lunuyt 90o na Bbrcore 150 rra (o4nonnruynrcurrfi peNI.rrrl);

- B HarpaBneHlrrr rypconofi rvtHuyt270" sa Bbrcore 1500 rra (ognolrrrruylrurnfi peNurra);

- B HarrpaBrrenilvr. rypconoft lruHuvr 0o Ha sncore 1600 u (vnrorouurrynscurrfi peNI.ru);

- B HarrpaBrrenvru rypconoft rryrnuvr.180o na Bbrcore 4000 u (Iranororarrarrynruruft pexurra);

- B HarpaBJreHrrr{ rypcoeofi rtl.4Huyr 90o na Bbrcore 1600 iu (uuorourrlrrynrurufi pexuu);
- B Ha[paBneHlrr{ rypcoroft rrunyl4270o ua Bbrcore 4000 ru (unoronurrylrcurrft pexunr).

6.3.4 C rroMorrlbro IIO Cncrcubr BbrrroJrHrrror o6pa6orxy rroJrfreHHblx AaHHbIx (uruepeulrfi).

3na.reHr,rs a6coruotrrrx rrorperrrHocreft olpeAeneHlrfl KoopAI4Har BblqucrflIor tlo $opnyne:

I zx,
max[lXi,lYi/Z,J=1lYi

l/2,

=X,-X,)
=Yi-Y, l,
=2,-Zn )

(1)

fre:
max[AXi, AYi,AZi] - 3HaqeHlre a6comornoft norpeuHocrr,I KoopAI,IHar n-oft t<ourpomnofi TovK[;

X;, Yi, Zi - 3HatreHl4rr KoopAr,ruar n-ofi rourporsnoft ToqKH Iro ocflM X,Y,Z, onpeAeneH-

xn, yn, z, - X#i:fl##3ilf":f$:X#i"r'rpomuoft roqKr,r ro occM x,Y,z,onpeAeneH-
Hbre Ha3eMHbrMlr cpeAcTBaMrr B rrpouecce rIoAroToBKI,I TeCTOBOTO nOnUIOHa;

@axru.recriur MaKcr,rMaJrbHafl a6comorua.s florpelllHocrb o[peAeileuurs KoopAuHar KoH-

TpoJIbHbIx roqeK, nonyqeHHbrx cpeAcrBauu Cucreubl, or KoopAI,IHar KoHTponbHbIx rosex, olpe-

AeJreHHbrx B Ilpoqe9ce [oAroToBKr,r TecToBoro IIoJII4IOHa, He AOJIXHbI IIpeBbIIIIaTb:

- Nts.Bbrcor rronera 150 rr,r u 1500 M lr oAuollMuymurufi pexLIMe pa6our cKarrepa - 0,5 rrr;

- AJUr Bbrcor noJrera 1600 u ra 4000 M r,r MHoror{uuyrucurfr pexI,IMe pa6oru crauepa - 
1,0 nt.

6.3.5 C rroMorrlbro IIO Cucretrbr cocraBJrrercr oprotporonJlaH TecroBoto IIoJII{roHa.

3naqeuu.s a6coruorurrx norperrrHocreft nsuepeuufi npeBblllleHuita:sttucnslor tlo Sopvryle:

,rlij:H,i-h,j,
fre:

Hij 
-3HaqeHr,re 

[peBbrrueHw, j-oia KoHTponbHoft ro.IKI,I orHoclrreJlruo i-oft xourpolruofi
TorrKr.r, olpeAeneHuoe oproSororrJraHoM c(poprr,ruponagHrlM IIO Cucreurt;

4ij - 3HaqeHr,re npeBbrrrr_euur j-oft KoHTponbHofi ro.rxu orHocI,ITeJIrso i-ofi rourpolurofi
TOrrKr{, oflpeAeneHHoe Ha3eMHbrMr.r cpeAcTBaMIr npI,I HI{BeII,IpOBaHI,II B IIpOUeCCe nO.4-

TOTOBKII TECTOBOTO IIOJII,ITOHA.

Oaxtruecrzur MaKcr{MaJrbu:ur a6coffornaq nofpernHocrb npeBbllueurft xonrpoJlbHblx rorleK

TecToBoro [oJII4roHa optoSotounasa IIO Cucreuu He AoJIxHo rrpeBblllrarb:

- Anfl Bbrcor rroJrera 1 50 rra n 1500 M r,r oAHor.IMrry.nrurrrft pexI,IMe pa6oru cKzulepa - 250 nu;

- Arur Bbrcor rroJrera 1600 vr u 4000 M r,I MHoroln&rynrurrui pexLIMe pa6orrr cKanepa - 
500 rr,lrrl.

(2)
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7 OOOPMJIEH}IE PE3YJIbTATOB IIOBEPK}I

7.1 Pesynrrarbr rroBepxu o(popuJurror B coorBercrBula c flopa.uroM rIpoBeAeHIrJI rIoBepKIr

cpe.(crB usuepeHuft, yrBepxAeHHbrM flpuxa:ou Muuupolaropra Poccuu }lb 1815 or 02 urons 2015 r.

3nax nonepKr{ HaHocurc;I Ha cBI{AereJIbcrBo o noBepKe.

OrpuqarelbHbre pe3yJrbrarbr o$opunxrorc, B coorBercrBuu c fIoprAKoM rpoBeAeHlrs [o-
BepKr{ cpeAcrB raerraepeulrft, rpe6onaulrr K 3HaKy [oBepKI4 LI coAepxaHl{Io cBLI,{ereJIbcrBa o rloBep-

Ke, npu erou CII r Aa-rrnefiurefi sxcuryarar\vr4 n c$epe rocyAapcrBeHHoro perynlrpoBaHl,Ifl He Ao-
rrycKaror.

Pyxono4IateJlb orAeJIa Of yTI (CHI4I4M))

_ M. A. Ees6opo.{on


