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Mbl co30aEM poccunckue
MHOIMO4YacTOTHbIE

CUCTEMbI NIOKaLUn
[1719 TOPU30HTasIbHO
HarnpaBNeHHOoro bypeHuns

—— Poccus. YibaHOBCK

TapeeB A. A.

CEHCE (SENSE) — ognH 13 nngepoB MMpOBOIro
pblHKa CUCTEM NIOKaLUUKN 4719 FOPU3OHTAsIbHO
HanpaBneHHOro 6ypeHuns. KomnaHus BbinyckaeT Kak

asnMyTasibHble, TakK U C/TOXHbIe 6€CI'I|DOBO,C|,HbIe CUCTEMBbI

nokauwmn. LleHtp paspab6otkn CEHCE pacnonoxeH
B Poccun, B YnbsaHOBCKeE.

Komnanua CEHCE 6bina cosgaHa B 1993 rogy
Anekceem AHgpeeBundem TapeeBbiM
W cneumanusnpoBanach Ha pa3paboTke Taunagos
ANA 3apyOexHbIX MPOU3BOANTENEN KOMMbIOTEPHOWN
TEXHWKW, B TOM Yncne — ansa komnaHum Logitech.
CEHCE — o6nagaTtenb HECKObKUX MaTeHTOB,
3aperucTpupoBaHHbix B CLUA.

MNocne 1996 roga No BHELWHENONMUTUYECKNM
npuynHam pykosoactso CEHCE Hauano nonck HoBbIX
HULW Ansa paspaboTok. [ocne aHanusa pbiHKa BbIGOP
Obl cAenaH B Nosb3y PaspaboTKM TOKaUMOHHbIX

CUCTEM A/151 FOPU30HTASIbHO HaNpaBeHHOro GypeHus.

Cpeam NpUYMH — HEXBaTKa BbICOKOTEXHOTOMMYHOIO
060pynOBaHUS POCCUMIACKOTrO MPOU3BOACTBA

N OTCYTCTBME CEPBUCHbLIX LEHTPOB Ha TepPUTOPUM
CTpaHbl NpY PacTyLLEM CMPOCE Ha OTeYECTBEHHOM
pbIHKE.

TpuauaTb NeT Mbl MPUHOCUM B OTPac/b
npogeccrnoHann3m Yepes MHHoBaLuuu, o@yqume,
conpoBoXxaeHne n nogaepxky.

OpHo4yacToTHAA CUCTEeMaA NoKauuu
SNS 1t New Vision

BecnpoBogHble cncTeMbI NOKaLUK N9 FOPU30HTaIbHO-HaNPaBAEeHHOro BypeHnsa ABNAIOTCHA PaKTUHYECKN KOMMacoMm
Ansa onepartopa 6ypoBOWN NN NMPOKONbHOM YCTAHOBKW. CUCTEMbI TOKaLMN NO3BONAIOT OTCNEXMBAaTL MONOXEHNE U Yyron
Hak/oHa 6ypa No BCEM HanpaB/eHUsaM Nog 3eMNEN, UMEHHO MO NMOKa3aHWSaM CUCTEMbI STOKaLMW TOKATOPLLMK
HanpaBngeT MaWwunHMcTa 6ypoBoi MawWwnHbL. MpneMHmK cnctemsl nokaumu ang MHB ncnonb3ytot anekTpomMarHuTHoe
nosne, CoO3gaBaeMoe aHTEHHOM 30HAA, AN15 onpeaeneHns NoNoXeHna 6ypoBON ronoBbl B NpocTpaHcTee. MHhopmaums
OT NPUEeMHUKa No pagnokKaHasy NocTynaet Ha AyonupytoLee yCTPONCTBO Yy oreparopa 6ypoBoOiA.

Tenemetpuyeckasa SNS 1t NV

CraHumnga (TC)

AnnapaTHO-NporpamMmmHbIn
komnnekc TC npegHasHayeH
ansa gyénupoBaHus nHdopmaumm
C NPUEMHMKA Ha AnCnen
YCTPOWCTB Mop yrnpasfieHnem
onepaumoHHoi cuctembl Android
Bepcuun 4.4 1 BbiLwe.

MuHmnsoHg SNS MSt2

XapaKTepnCTUKH
SNS 1t New Vision

Apantep 3o0HOa MSt2
Hapyu4HbIl NOBTOPUTENb

(onumq)
1. Pabouas yactora 12 kl'y (npoTokon SNSt);

Mpn npoknagke KOMMyHMKaUuii 6ecTpaHLLEn- 2. OpHo paboyee MEHIO B BUAE CEMMEHTHOrO ANCNes;
HbIM CMOCOO6OM, MPOKO/IbHASA YCTAHOBKA MOXET 3. 3acbinalowmin n He 3acbInatoLmii peXnMbl 30HA3;
paboTaTb M3 KonoaLa nan y3koro KoT/10BaHa, rge 4. T[lonpaBka no yacaw;

HET BO3MOXHOCTWN PA3MECTUTb NO/IHOLEHHbI NOBTOPU- 5. Pa6ouas rnybuHa go 9,99 m;

TeNb CUCTEMbI 10KaLUMN. [aHHbI KOMNAKTHbIA Npubop 6. BcTtpoeHHan 6atapes npuémHuka (o 50 vacos) —
npeaHasHadeH ansa npuéma OnepaTtopom yCTaHOBKM NOXW3HEHHAasa rapaHTus;

THIN TenemeTpuun, Korga oH HaXOAUTCA B CTECHEH- 7. TouHoCTb NpogonbHoro yrna HaknoHa 0,1%;

HbIX YCMOBUSX. 8. 12 nonoxeHwu nNo yacam.




[NpnemHmnk SNS 7t NV

10.

1.

12.
13.
14.

MHoOro4yacTtoTHble CUCTEMbI
SNS 2t/ 7t / 8t New Vision

[NoBTOpUTENb SNS MoOnitor

3oHa-n3nydartenb SNS st

XapakKTePUCTUKN CUCTEMDI

2 (12,30 kl'u)+0.375 kMunnn 7 (2, 8, 12, 18, 24, 30,

41 klMu)+0.375 kly;

BcTpoeHHasa 6aTtapes npuémMHuka (go 50 vacos) —
NOXW3HEHHasa rapaHTus;

LiBeTtHon Oled gucnnen;

Pexnm sHeprocbepexeHus;

Packnagku akpaHa nokauuu «Lundepbnats: kpecT
P/Ma4y n rnyébuHa/ancrtaHums;

TecT nomex (c yyétom TMNa 3oHAa)

C MPOrHO3MPyeMOMn rnybuHOIA;
MNMporpammmnpoBaHue pexnMoB 30HAa: YacToTa/
MOLLHOCTb/PEeXnM 3acbinaHmnsa ®;

OTob6paxeHune BCcen MHDOPMALMN Ha IKPAHe

B peXunme peanbHoro BpeMeHn @;

BunsyanbHaa 1 3ByKoBasa MHAMKaLWS Harpeea
30HAQ;

MporHosupyemada rnybmHa ® n 6ypeHue Ha Uenb;
NonpaBka NO BbICOTE COHAPOM U BPYYHYIO;
MNonpaBka No 4yacaw;

OpHowaroBasa KanmbpoBkKa C NamsaTblo;

TecT kKannbpoBKuY;

15.
16.
17.

18.
19.

20.

21.

22.
23.
24.
25.
26.
27.

28.
29.
30.

31

YTouHeHuMe rnybuHbl NO ABYM BbiCOTaM;

4 kaHana tenemetpumn go 450 meTpos;
BecnpoBoaHaa oONOMHUTENbHAA aHTEHHA 40 2 KM
(onuwms);

BepeHune npoekra;

[Naponb nonb3oBaTensa U Naposib Ha garty;
OnarHocTtuka;

dyHKUNa Tpaccoonpepenenunsa* (mogens SNS 8t);
3+ peXxnma MOLLHOCTM 30HAA;

ny6wHa go 45 meTpos;

24 NoN0XeHMA Mo yacawm;

To4yHoCTb yrna HaknoHa 0,1%,;

To4yHoCTb No rny6uHe 0-5%;

OpHolaroBoe nporpammmpoBaHue 4actot/
MOLLHOCTEN/ pexunMa «3acbinaHus» ©;
NepekntoyeHme 4acToT Nnog 3eMnén;
MNepeknoyeHne pexmMmoB 30HA4a Noa 3eMNEN;
CamopgmarHocTmka, gmarHocTnka oartapen

n 6ypoOBOW ronoBhbl;

HanpsaxeHne go 20 BonbT, BCE TNl 6aTapen
n AKB.

[MTpenmyLecTBo 3kpaHoB nokaunu NprnémHmrka
n Noetoputensa SNS — noctoaHHOe oToOpaxeHune
BCen HeobxoammMomnm nHpopmaumm

CurHan Pagvo
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TeMnepaTypa

JleBas yacTb 3KpaHa
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. Temnepartypa 30HA3;

hi 3AMEP @
W M i @ OT 30HAA;
7. MowHOCTb 30HA3;
T BT e . 8. Yacrorta 30HAa;
) (0) 2 ® 9. MpoTokon 30HA3;

Temnepatypa

24°C

JIETR Pexum 2
EEET {12l | H I 24+

MpoHr. rny6uHa o |

T MpaBas yacTb 3KpaHa
174
’ Ypanenue

0.30 ="

o nl samer i O NPUEMHNKE;
12. BbicoTa Haa 3eMnén;
13. lMporHosupyemada rnybuHa
Curran Pagyto Topu3onT - B OKPECTHOCTAX nepep,HeVl TOYKU
s (5 (8 oxpect
2607 P nokaumm)
H.-,m.a. = i e 14. Tekywada rnybuHa;
- ™
e FEIyE 15. YpaneHue oT 30HAa
24°C ;242 . MO rOPU30OHTaNU;
Dan. Pexm 2 Ypanenue

1. KauectBo npuéma curHana 30Haa;
@ 2. No kaHana TenemeTpuu;

. YpoBeHb Npruéma curHana 30oHaa;
. Yron HaknoHa 30HA4a;

. MIHOnkKaums npruéma gaHHbIX

10. NHAarKauma ypoOBHS B FOPU3OHTE;
1. YpoBeHb 3apsga 6atapeun

16. YpoBeHb 3apaga 6atapeu
hi samer i O 30HAa.

LIeHTp 1 HMXXHASA YacTb 3KpaHa

17. Uenesow yron;

18. LleneBas rny6buHa;

19. Homep 3amepa;

20. Touka nokauuu;

21. Bbixoa B MeH10;

22. BbicTaBneHue BbICOTbI HAQ 3eMnen;
23. 3anuck 3amepa (Datalog);

24, MMepekntoyeHne ToHeK nokaunuy,
25. JononHutenbHble QYHKLMN.

Bca nHpopmauma c NprnémMHmnka nepenaetca Ha [lostoputerns
M NOCTOAHHO OTOOpaxKaeTcsd Ha HEM, BK/1IOHAaA YKa3aHUSA Ha
ONMXKanLLYO TOYKY /loKauumn

MporHoaupyemas

rryGua

{127
Tewmeperyps 3.79
24 OC W3amepeHHas

rnyGura
o 2.90

HaknoH AuncTaHums, M l

-20.4 % -4.38

N

© N

Yron Hak/0oHa 30HAa;

YpoBeHb 3apana 6atapeun 30HAQ;
TemnepaTypa 30HA3;

lNutaHne noBTOpPUTENS;

CraTyc Tenemetpuuy;

MporHo3upyemadqa rnybunHa (B OKPEeCTHOCTAX
nepegHer ToOUKn nokaumm);

Tekywas rnybuHa;

YpaneHue oT 30HA4a NO rOPU30OHTaMN.




3oHAabl SNS cepun t

Npuem n nepegava renemMeTpmm

[NoBTOopUTenb SNS Monitor

NosTOpUTENb NPegHa3HaveH anga Ay6nnmpoBaHns

## HasBaHune [abapuTbl MutaHne MakcumanbHasa rnybuHa nHopmaumm ot lNpremMHmnKa cMcTeMbI TOKaLUN.
HanbHocTb Tenemetpun go 500 meTpoB nNpu NpamMon
! SNS s/100 © 43, L 550 mm 6x18650, ao 258 100 ™ BuaMMocTn. Takxe nepeaaeT fAaHHbIe TeneMeTpum
2 SNS st/A ® 32.L 480 Mmm 2C [o 10B 70 M no Wi-Fi Ha ntobble ychOVlCTBa ¢ OC Android
n yctaHoBneHHon nporpammoii SNS Vision.
3 SNS st/EA © 32,L 580 mm 4C, po 10B 70 m
4 SNS st/C © 32,L 480 mm kabenb, go 24B 50 m
5 SNS st © 32,L 380 mm 2C, 0o 10B 45 m
6 SNS st/E © 32,L 480 mm 4C, no 10B 45 m
7 SNS MKt1m © 15, L 150 mm AAA, oo 5B 12m
8 SNS MKt1 @ 15,L 222 mm AAA, oo 5B 24 m
PeTpaHCnaTtop — yBeMM4eHmne TenemMeTpum
9 SNS MKt2 @ 22,L 205 mm AA, no 5B 24 m
10 SNS MKt3 © 25,4,L 205 mm AA, no 5B 24 m
JononHntenbHasa BHELLHAN aHTEHHA, MO3BONSAOLWAA YBeNNnUnBaTh
1 SNS MSt2 © 22,L 205 Mm AA, o 5B 24m TenemMeTpuio (ANCTaHUMIO nepegayn curHana mexay NpnémMHNKOM cucTemsl
n MNosTtoputenem) Ha 500 M. Ewé oaun nntoc — PetpaHcnaTtop nossonsaet
12 SNS Pt ©15,L 205 mm AAA, no 5B 30m COXPaHUTL TeNeMeTpUIo B C/lydae OTCYTCTBUS NPSIMOI BUANMOCTU MeX/y
13 SNS MKt DW ©19, L 270 Mm AA. 70 5B 10m 4YacTsIMM CUCTEMbI (HanpuMep, Npu padoTax Nog eCTeCTBEHHbIMU UK
NCKYCCTBEHHbIMU BbICOKMMW NPENATCTBUAMM).
14 SNS MKt V © 18, L 150 mm AA, no 5B 17 m

ApanTtepbl gns 3oHAA K 6ypoBbiM ronoskam DitchWitch (DW) u TractoTechnik (TT).

dnemeHTbl NUTAHNA Sense

ER261020M — GaTapes NOBbILLEHHOW EMKOCTH

JInTneBbIn aneMeHT NUTaHns

3,6 B, pasmep 2C, HomuHanbHasa émkocTtb 13000 mAh
MaKCUMasnbHbIA NOCTOAHHBLINA TOK 1800 mA.

Tenemetpunyeckas
ctaHuma SNS TS

AnnapaTHO-NPOrpaMMHbIi KOMMIEKC
TC npegHa3HayveH ansa gy6nmpoBaHuns
MHOpMaLUMM C NPUEMHMKAE Ha gucnneun
YCTPOWCTB NOA ynpaB/ieHneM
onepaunoHHon cuctembl Android Bepcum
4.4 v Bbiwe.

ER26500M* — yBenimyeHune ganbHOCTN Ha 25%
JINTneBbIN 31EMEHT NUTAHUS
3,6 B, pa3smep 2, HommHanbHasa émkoctb 6500 mAh
MaKCUMasbHbIV MOCTOAHHbIN TOK 1500 mA.

*rosibko A4s151 304408 SNS (1)




Nporpamma SNS Vision

MNporpamma SNS Vision yctaHaBnnBaeTcs
Ha nioboe ycTponcTeo nog ynpasneHnem OC
Android. OHa Nno3BOMAEeT OCYLLECTBIATL CO34aHne
npoeKTa n BeAeHne npoTokona dypeHusd, npm
npuéme TenemeTpumn ot NprMEMHMKA CUCTEMBI
nokauum ¢ nomoLbto TenemMeTpnyeckon CTaHuum nnm
MosToputensa SNS. MNMporpamma SNS Vision noAHoCTbIO
coBMecTMMa ¢ nporpammoli DrillSite.

Tenemetpus:

Temnepartypa 30HA3;

2. ¥Yron HaknoHa 3oHAa (%, £L°);

3. JlvHna nokauuu, NONOXeHME NO YacaMm, TOUKU
nokauuu;

—_

4. BwusyanbHas 1 3ByKOBas MHAMKALMS Harpesa 30HA4a

5. TporHo3upyemas rinybuHa 3oH4a nog 3eMnén
(Tonbko B NepepgHeli (F) Touke nokauun);

6. bBypeHue Ha uenb B aBTOMaTU4eCKOM pexume ®;

7. Howmep 3amepa (npv BegeHUn NpoekTa);

8. Tekyuwas rnybuHa 30HAq;

9. [unctaHuus NpUEMHMK-30HA MO FOPU3OHTY.

pachuueckun pepgakrop:
10. Mpodunb 3emnu;
1. TpoekTHasa TpaekTopus;
12. MNop3eMHblie NpenaTcTBUS;
13. ®akTnveckuii npodunnb BypeHus;
14. dakTnyeckunii npodnnb 3emMnu;
15. OKHO-B-OKHE;
16. BOo3MOXHOCTb 4O6aBNEHUSA KOMMEHTapM1eEB.

FnaBHOe MeHI0:

17. AMnopT 1 co3gaHne NpoekTa, ero BeaeHne
B peXnme peanbHoro sBpemMenmn ©;

18. CBOGOAHbLIN IKCMOPT NPOEKTA;

19. ®opmupoBaHMe NCNOMHUTENbHON AOKYMEHTaLMN
B Tabnuuax n rpaduke;

20. GPS koopauHaTbl ¢ npuBsaskon k Google Maps.

. [ pOETHES TR TR

£, MoseunmuoHED wac1ar

KabenbHasa asumyTHaa cucrtema Hasuraumm SNS 100

MpuHunn paboTtbl cnctembl SNS 100 oCHOBaH Ha M3MEPEHWM rPaBUTALMOHHOIO U MarHUTHOrO Noneln 3emMnu,
C MOMOLLbIO COOTBETCTBYIOLMX AATUMKOB, PACMOMTOXEHHbIX B 30HAE. [JaHHble OT 30HAA NOCTYNatoT MO O4HOXW/IBHOMY
kabento (Nposoay) B MHTEPMENCHBI MOayb. B nHTepdeicHoM Mogyne curHan 4ekognpyeTcsa u nocrtynaet
B KOMMbIOTEP, rAe AaHHble 06pabaTbiBAlOTCA, M pacCYMUTbIBAETCS MHAOPMaLNs O riybuHe, a3mmyTe (OTKTOHEHUN
B/IEBO W BMPaBO OT OCEBOW NIMHWMN), NPONOEHHOM PACcCTOSAHUM 1 MONOXEHUN OYPOBON ronoBkW. Beca noctynatowaqa
MHopMaLmnsa CoOXpaHaeTCca B Tabnnue Ha KoMMbloTepe 1 BblAaéTca Ha NynbT OypoBOro Mactepa.

TexHn4yeckne xapakTepucTnkun

+  W3mepeHure asnmyTta 30HAA C TOYHOCTBIO He Xyxe 0,1%

+  W3mepeHune yrna HaknoHa OTHOCUTE/IbHO rOpU30HTa He xyxe 0,1°%;
+  VIamepeHne nonoxeHns MHCTpyMeHTa He xyxe 0,1°%

+  W3mepeHue nutaHna 3oHga He xyxe 0,5B;

+  WN3mepeHune Temnepartypbl 30HAA He xyxe 0,5 °C;

+  CkopocTb 06HOBEHUA nHhopmaumnm 800 Mnc;

+  YTO4YHEeHMEe NONOXEHNA 30HAA C MOMOLLLIO TOKOBOW PamMKu;

+ [utaHue ot cetn 220B-50I"4 nnn akkymynaTopHon 6aTtapen 12B;
«  [Ownana3oH paboumx Temnepartyp ot -20 go +50 °C.




UHKNMHOMETPpUYECKUin KoMMeKc NoaBoaHbIN MOAy/b

MuknnHomeTp SNS A100 npegHa3HayeH Ana KOHTPO/A 3€HUTHbIX YI/I0B CKBaXUWHbI B NpoLecce paclimpeHmnd
npu CTPOUTENBCTBE KOMMYHUKALMA CNOCOOOM rOpU30OHTasIbHO-HaNpaB/eHHOro 6ypeHua nytem mkcaumm nx
OTHOCUTE/IbHO FOPU30HTa MO crneunanbHOMY anroputmy. B uenom nonb3soBaTesib BUAUT Yr/ibl U UX USMEHEHUS
nocne Kaxaoro atana paclmMpeHuns.

OcobeHHocTbio MHKAnHoMmeTpa SNS A100 aBnaeTca ero aBToOHOMHasa paboTa 4o 20-T1 CyTOK B pexume
3anucu 1 NPOCTOl CNOCO6 YyCTAaHOBKU Mexay 6ypOBbIMUM WITAHramu B nepeBoagHuke yepes 30-50 meTpoB nocne
pacwmpuTens, 4To6bl OH OMYCTU/ICS Ha AHO CKBaXWHbl. Takoe No3numMoHMpoBaHmne No3BosigeT 3ahMkCcupoBaTb
yrnbl TPaekTopumn. Bpemsa kaxgoro atana pacliMputens yBeIM4YnMBaeTCs BCEro Ha HECKO/TbKO MUHYT,
HEOOXOAMMbIX ANS YCTAHOBKWU/AEMOHTaXxa nepeBoHNKA NOTOKA U ANA KanMOpOoBKK yria MHKIMHOMETPA.

g@@@ % Serse | )

MoasogHbIi Mogynb SNS — 370 yHMKanbHasa paspadotka komnaHun SENSE, asnsioweecs 4ONONHUTENbHbIM

Creating actual profile in o6opyaoBaHMeM cuctembl nokaumm SNS 7t NV.
Inclinometer’s software MogBogHbIM MOAYNb NpeacTaBnsaeT us cedbqa kabenbHy BbIHOCHYIO 3D aHTeHHyY, NpegHa3Ha4YeHHyo
AN onpefeneHns MecTononioXeHns 6ypoBOro MHCTPYMEHTa Npu 6ypeHnmn ckBaxxmH metogomM M'HB nog MOpCcKuM gHOM.
Dresigned data Drata from Inclinometer -
Drtebor | Zenth anga o P — dopmMa NoABOAHOIrO MOAY S BbINOMIHEHA B BUAE MMPU, UMEET BOAOHEMNPOHMLIAEMbIN KOPMYC U PYYKY
N o T Angle. deg | Rot, de T ' -
tongas o 1 oun teaee m:'" T '"13 e - "’ b poos. ANs nepemelleHns. MoxeT onyckaTbCst Ha AHO MO/ CBOEN TAXECTbIO, UK Ierko nepeMeLLaTbcs B BoAe NPy MOMOLLM
£ : 0108 2032 WIS LR 273 i1 300 -
0 = ios 2000 wome | eece T T BT BoAonasa. MIMeeT nocagoyHble MeCcTa Ans KpenneHns NorpyxHoro ycTpoicTBa.
302 B0 01.08.2020] 1042 | 18561 ns 21 302
303 LE) 01082020| 101238 18578 245 20 303
304 120 01082020] 100347 | 18733 265 20 304
305 LE) 0082020 WW_E2 190,02 a0 20 305
306 120 010A 2020 10ES3 | a0 [ 20 306
307 B0 oLoe20z0| W0T03 1233 T8 20 307 ﬁ TeXHML‘leCKl/le XapaKTepMCTM KM
308 120 01062020] w0aeie | ieaar [ 20 308 .
309 B0 010B2020] W0:1ead 52 54 20 309 .
o rNnybuH M;
30 150 01082020 1020:25 | AS048 | 301 20 ) ny6uHa pycna Ao 50
3 B0 01082020 02t6 | 1892 220 20 3t e OCHalleH NHAMKATOPOM YPOBH4A;
312 B0 01082020 | 10:22:08 | 8728 237 105 Eir] . BpeMsa paboTbl - HENPEPbLIBHO NO Kabersto.
33 B0 008 2020| 102255 BB A3 302 21 3z

KoMnnektauma nogBoaHOro Moayis

B S S B «  KOpryc noAsoAHOro Moaynsa — 11wT.;
— N e + Kabenb-50 m,;
_Project trajectory . Kenc — 1wr.

Actual trajectory after |ast reaming
Actual trajectory after first rearning

_ Actual trajectory after pilot diilling
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