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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
a3nmyTanbHble, TaK U CNOXHbIE 6€CNPOBOAHbIE CUCTEMBI
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 AN FOPU30HTANIbHO HANPaB/IEHHOro BypeHus.
Cpean NpuymH — HexBaTKa BbICOKOTEXHOMOMMYHOIO
060pyAOBaHUSA POCCUNCKOrO NPON3BOACTBA
W OTCYTCTBME CEPBUCHbLIX LEHTPOB Ha TeppuUTOpuUmn
CTpaHbl NPKU PacTyLLEM CMPOCE Ha OTEYECTBEHHOM
pbIHKE.

TpuauaTb NeT Mbl MPUHOCUM B OTPac/b
npogeccrnoHann3m Yepes MHHoBaLuuu, o6yqu|/|e,
conpoBoXxaeHne n nogaepxky.




OpHo4YacTOoTHAA CUCTEMA NoKauun
SNS 1t New Vision

BecnpoBogHble CMCTEMBI NOKAUUKW 4719 FOPU30HTasIbHO-HaNpPaBneHHOro 6ypeHna ABNAI0TCA PaKTUHECKN KOMMacoMm
Ans onepatopa 6ypOBOW UM MPOKOSIbHOW YCTAHOBKW. CUCTEMBI TOKALUKW NO3BONMSAIOT OTCMIEXMBATL NOMTOXEHNE U YrON
Hak/1oHa 6ypa No BCEM HarnpaB/eHUaM Nog 3eMNEN, UMEHHO NO MOKa3aHUAM CUCTEMbI TIOKALMM TOKaTOPLLMK
HanpaBAgeT MalnHMCTa 6ypPOBOM MaLnHbL. [prneMHuK cnctemsl nokauum angd MHB ncnonb3ytot anekTpomMarHnuTHoe
none, Co3gaBaeMoe aHTEHHOW 30HAa, 4115 onpeaeneHns nonoXxeHnsa 6ypoBon ronoBbl B NpocTpaHcTee. MHdopmaums
OT NpUeMHMKa No pagnokKaHasny nocTynaet Ha Ayonupytollee yCTPONCTBO y ornepaTtopa 6ypoBoii.

Tenemetpunyeckad SNS 1t NV

CraHumng (TC)

AnnapaTHO-NMpOrpamMmMHbIi
komnnekc TC npegHasHauyeH
ansa gyénvposaHusa MHopmMaumm
C NpUeMHMKa Ha gucnneu
YCTPOWCTB NOA ynpaB/ieHneM
onepaumoHHon cuctemol Android
Bepcuun 4.4 n BbiLe.

MuHnzoHg SNS MSt2

Agantep 3oHaa MSt2 XapaKTepUCTUKU
HapyuHblii noBTOPUTEND SNS 1t New Vision
(onumq)
1.  Pa6ouas ywacrtoTa 12 kl'y (mpotokon SNSt);

lMNpn Nnpoknagke KOMMyHMKaLnii 6ecTpaHLLEn- 2. OpHo pabouyee MEHIO B BUAE CEMMEHTHOrO gucnnies;
HbIM CNOCOBOM, MPOKO/bHAsA YCTaHOBKa MOXeT 3. 3acbinatowmii n He 3acbinatoLwmii peXnmbl 30HA3;
paboTaTb M3 KONoAaLa Uan y3kKoro KoT/ioBaHa, rge 4. TlonpaBka no yacam;
HET BO3MOXHOCTWN Pa3MECTUTb NO/IHOLEHHbI MOBTOPU- 5. Pa6ouyas rnybuHa go 9,99 m;
TeNb CUCTEMBI NoKauuun. [JJaHHbIN KOMNaKTHbIA Nprnéop 6. BcTpoeHHas 6aTtapes npuémHuka (go 50 yacos) —

npegHasHadeH ansa npuéma OnepaTtopom yCTaHOBKM MOXW3HEHHAA rapaHTus;
MHIM TenemeTpun, Korga oH HaxXoAUTCA B CTECHEH-
HbIX YC/TOBUSAX.

N

To4HOCTb NPOJONBLHOrO yrna HaknoHa 0,1%;
12 nonoxeHun No 4Yacam.

©




Sense

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

[NoBTOpUTENb SNS MoOnitor

[NpnemHmnk SNS 7t NV
3oHa-n3nydartenb SNS st

XapakKTePUCTUKN CUCTEMDI

1. 2(12,30 klMu)+0.375 kf'unnn 7 (2, 8, 12, 18, 24, 30, 15. ¥YTouHeHue rnybuHbl NO ABYM BbiCOTaM;
41 klMu)+0.375 kly; 16. 4 kaHana tenemeTtpum go 450 meTposB;
2. BcTpoeHHas 6aTapes npuémMHuka (go 50 vacos) — 17. BecnpoBogHasa AOMOMHUTENbHAA @HTEHHA 40 2 KM
MNOXW3HEHHAas rapaHTus; (onums);
3. LUBetHoin Oled gucnnen; 18. BepeHune npoekTa;
4. Pexunm aHeprocbepexeHus; 19. Maponb nonb3oBartens v Naposb Ha AaTy;
5. Packnagku skpaHa nokauuu «Uuncdepbnats: kpect 20. AnarHocTturka;
®/Ma4 n rnybuHa/guctaHumns; 21. ®yHKkuma TpaccoonpeneneHnsa* (mogenb SNS 8t);
6. TecTt nomex (C y4€TOM TMMNaA 30HAA) 22. 3+ pexuma MOLHOCTN 30HAa;
C MPOrHO3MPyeMOMn rnybuHOIA; 23. N'nybuHa pgo 45 meTpos;
7. TlporpammmpoBaHue pexuMoB 30HAa: YacToTa/ 24. 24 NoNoOXeHMA Mo yacaw;
MOLLHOCTb/PEeXnM 3acbinaHmnsa ®; 25. ToyHocTb yrna HaknoHa 0,1%;
8. OrtobpaxeHue BCeN MHGPOPMALMN HA IKpaHe 26. To4yHoOCTb NO rny6uHe 0-5%;
B peXnme peanbHoro BpeMeHn @; 27. OpgHowaroBoe nporpaMmmmpoBaHmne 4yactot/
9. Bwu3syanbHasa n 3ByKOBas MHAMKaLUNS Harpeea MOLLHOCTEN/ pexunma «3acbinaHma» ©;
30HA3a; 28. MNepekn4veHne 4acToT nog 3eMnén;
10. lMporHosupyemada rnybmHa ® n 6ypeHune Ha Lenb; 29. MNepeknyeHne pexnmoB 30H4a Nog 3eMén;
11. lNonpaBka No BbICOTE COHAPOM U BPYYHYIO; 30. CamoamnarHocTmka, anarHocTnka 6atapen
12. MNMonpaBka No 4acaw; n 6ypoOBOW ronoBhbl;
13. OpgHowaroBada KannbépoBKa C NaMATLIO; 31. HanpsaxeHnune go 20 BoNbT, BCe TUNbI 6aTapen

14. TecT KannbpoBKMU; n AKB.




Sense

ITMAKES/SENSE

PUE— p— JleBasi yacTb sKkpaHa
1 ((o)) @ . 1. KauectBo npuéma curHana 30Haa;
3328 I npw el 2. No kaHana TenemeTpuy; @
-1.1 % 3. YpoBeHb npuéma cmrHana 30oHaa;
T”z‘f‘lc w Tffff" {Mm e 4. Yron HaKoHa 30HAA;
Ly o MO ?V’“"43D 5. TemnepaTypa 30H.3;
= — 6. MHavkauma npuéma gaHHbIX
Wb sawee i Q OT 30HAA;
7. MOLWHOCTb 30HA3;
Gmm RE e 8. Yacrorta 30HAS;
mgﬂ (©) @ . 9. MpoTokon 30HAa;
Haknox MpoHr. ra GnHa
Te;ﬂgﬁa% 5 MF my;m " MpaBas YacTb 3KpaHa
24°C 0 " 10. MlHamnkauuns ypoBHA B FOPU3OHTE;
i e 6M3OD 11. YpoBeHb 3apsaa 6atapen
G nl samEr & : 5 NPUEMHUKA; LIeHTp 1 HUXHAA YacTb 3KpaHa
12. BbicoTa Haa 3eMNén; 17. Ueneson yron;
13. lNMporHo3upyemad rnybuHa 18. UeneBas rnybuHa;
Curvan &é;) Fopusont . (B OKpeCcTHOCTAX NepefHen TOYKK 19. Homep 3amepa;
_]2607 . nokauumw); 20. Touka nokauuu;
Hfo o Mponr. enyemea | 14. Tekywas rnybuHa; 21. BbIxog B MEHIO;
e T 15. YpaneHue oT 30HAa 22. BbICTaBneHMe BbICOTbI Haf 3eMen;
- 2&:52 — ! Nno ropm3oHTany; 23. 3anucb 3amepa (DatalLog);
BESE) H 12 arulH 126 2.93 16. YpoBeHb 3apsaga 6atapeu 24. TepeknioyeHne To4ek nokauuu,
@ hi 3amer i O 30HAa. 25. [lononHutenbHble QyHKLUNN.

1. ¥Yron HaknoHa 30HA3;
. R 2. YpoBeHb 3apsiaa 6aTapen 30HAa;
| rear M3p79 ' 3. TemnepaTypa 30HAa;
24°C rnyonsa 4. TutaHne noBTOpPUTENS;

5. Cratyc tenemetpuu;
6. [lporHosupyemas rinybuHa (B OKPECTHOCTAX

I 2“04 % “4"38 I nepegHer TOYKM NokKauunm);
7. Tekywasa rnybuHa;
8. YpaneHue oT 30HAA NO FrOPU3OHTANMN.




Sense

3oHAabl SNS cepun t

## HassaHune [abapuTbl MNuTtaHne MakcumanbHasa rnybuHa
1 SNS st/100 @ 43,L 550 mm 6x18650, no 25B 100 ™
2 SNS st/A © 32,L 480 mm 2C, o 10B 70m
3 SNS st/EA @ 32,L 580 mm 4C, no 10B 70 ™
4 SNS st/C @ 32,L 480 mm kabenb, o 24B 50 M
5 SNS st © 32,L 380 mm 2C, 0o 10B 45 m
6 SNS st/E @ 32,L 480 mm 4C, po 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
9 SNS MKt2 @ 22,L 205 mm AA, no 5B 24 m
10 SNS MKt3 @ 25,4, L 205 mm AA, oo 5B 24 m
1 SNS MSt2 © 22,L 205 mm AA, no 5B 24 m
12 SNS Pt ©15,L 205 mm AAA, no 5B 30m
13 SNS MKt DW 219, L 270 mm AA, oo 5B 10m
14 SNS MKt V © 18, L 150 mm AA, oo 5B 17 m

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

dnemeHTbl NUTAHNA Sense

ER261020M — GaTapes NoBbIWEHHOW EMKOCTH ER26500M* — yBenimyeHune ganbHOCTN Ha 25%
JInTneBbIi aneMeHT NUTaHns JInTneBbIi 3NeMeHT NUTaHns

3,6 B, pasmep 2C, HomuHanbHasa émkocTtb 13000 mAh 3,6 B, pa3smep 2, HommHanbHasa émkoctb 6500 mAh
MaKCMManbHbIN MOCTOAHHbIN TOK 1800 mA. MaKCMMasbHbIN MOCTOSAHHbIN TOK 1500 mA.

*rosibko A4s151 304408 SNS (1)




Sense

Npuem n nepegava renemeTpmm

[NoBTOpUTEenb SNS Monitor

MNoBTOpUTENb NPegHa3HadeH aong AyonmpoBaHna
nHdopmauunm ot NprueMHnKa cCucTeMbl IoKaumm.
HanbHocTb Tenemetpun go 500 MeTpoB nNpu NpamMon
BMAMMoCTU. TakxKe nepegaeT gaHHble TefieMeTpum
no Wi-Fi Ha no6bie yctporictea ¢ OC Android
n yctaHoBneHHon nporpammor SNS Vision.

PeTpaHcnaTop — yBenmyeHmne tenieMeTpum

JononHntenbHas BHELHASA aHTEHHA, MO3BOISAIOLLANA YBETMUYMBATL
TENeMeTpUIo (OUCTaHUMIO Nepenaymn curHana mexay NpuémMHMKOM Cnctemsl
n Nostoputenem) Ha 500 M. Ewé oanH nntoc — PeTpaHcnaTop no3songet
COXPaHUTb TEIEMETPUIO B C/lyHae OTCYTCTBUA NPAMON BUANMOCTU MeXAy
4acTaAMKM CUCTEMBI (Hanpumep, Npu paboTtax No4 eCTECTBEHHBIMU MU
NCKYCCTBEHHbLIMW BbICOKMMW MPENATCTBUAMM).

Tenemetpunyeckas
ctaHuma SNS TS

AnnapaTHO-NPOrpaMMHbIN KOMMIEKC
TC npegHasHadeH onsa gyénmposaHua
MHOPMaLUNKN C MPUEMHMKE Ha gncnneun
YCTPOMNCTB Mop ynpasneHnem
onepaumoHHon cuctembl Android Bepcum
4.4 v BblLe.




Sense

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.

4 Nposer: Detaue

Tenemetpus:

Temnepartypa 30HA3;

2. ¥Yron HaknoHa 3oHAa (%, £L°);

3.  JlnHmns nokauum, NONOXEHUE Mo 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; '
. \ T
9. [unctaHuus NpUEMHMK-30HA MO FOPU3OHTY. = r:.:m — =
- DNpersicmen
pachuueckun pepgakrop: § GPSwoopoAs

£, MoseunmuoHED wac1ar

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.

i WVesbupuauas

FnaBHOe MeHI0: =
17. AMnopT 1 co3gaHne NpoekTa, ero BeaeHne

B peXnme peanbHoro sBpemMenmn ©; = .'_;__,_'_ — e e
18. CBO6OAHbIV 3KCNOPT NPOEKTAQ; [ e
19. ®opmupoBaHMe NCNOMHUTENbHON AOKYMEHTaLMN e

B Tabnuuax n rpaduke; =
20. GPS koopauHaTbl ¢ npuBsaskon k Google Maps.




KabenbHas asnmyTtHasa cuctema Hasuraunm SNS 100

MpuHumn pa6oTbl cnctembl SNS 100 oCHOBaH Ha U3MEPEHUM FPaBUTALMOHHOIO U MarHMTHOIrO Nonen 3eMnu,
C NMOMOLLbIO COOTBETCTBYIOLLMX AATUMKOB, PACMONOXEHHbLIX B 30HAE. [laHHbIe OT 30HAa NOCTYNatoT N0 OAHOXUIBHOMY
kabenio (Nposody) B MHTepdENCHbI Moayb. B nHTepdencHom mogyne curHan gekoanpyercsa n nocrtynaet
B KOMMNbIOTEP, rAe AaHHble 06pabaTbiBAlOTCA, M PaCcCUMUTbIBAETCS MHDOPMaLns O rybuHe, asmmyTe (OTKTOHEHUN
B/1IEBO 1 BNPaBO OT OCEBOW NIMHMM), NPONGEHHOM PACCTOAHMM U MONOXEHUN OYPOBON rONoBKU. Becs nocTtynatowwas
nHopMauunsa coxpaHaeTcsa B Tabnnue Ha KoMMbloTepe 1 Bbl4aETCH Ha NynbT OypOBOro Mactepa.

TexHn4yeckne xapakTepucTukun

+  W3mMepeHune asnmyTa 30HOA C TOYHOCTBIO He Xyxe 0,1%

+  W3mepeHMe yrna Hak/noHa OTHOCUTEIbHO rOPU30HTa He xyxe 0,1°%
+  W3mepeHne nonoxeHns MHCTpyMeHTa He xyxe 0,1°

+  W3mepeHwne nutaHna 3oHga He xyxe 0,5B;

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

+  CkopocTb 06HOoBEHNA nHhopmauun 800 mnc;

+  YTOYHEHME NONOXEHNA 30HAA C MOMOLLLIO TOKOBOW PaMKW;

+  [utaHue ot cetn 220B-504 nnn akkymynaTopHon 6atapen 12B;

+  [OnanasoH paboumx Temnepartyp ot -20 go +50 °C.




Sense

NHKNMHOMETPUYECKUN KOMMNEKC

MuknnHomeTp SNS A100 npegHa3HayeH Ana KOHTPO/A 3€HUTHbIX YI/I0B CKBaXUWHbI B NpoLecce paclimpeHmnd
Npu CTPOUTENBCTBE KOMMYHMKALMA CNOCOOOM FOPU30OHTANbHO-HANPaB/AeHHOro 6ypeHund nyTem hukcaumm nx
OTHOCUTE/IbHO FOPM30HTa MO cneumanbHOMY anroputmy. B uenom nonb3osartenb BUAUT YI/ibl U UX USMEHEHUS
nocse Kaxgoro atana pacwmnpeHus.

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
pacwumpuTtens, 4To6bl OH OMYCTUACHA HA QHO CKBa>XXMHbl. Takoe NO3NUMOHUPOBAHME NMO3BONSFET 3aPUKCMPOBaATL
yrnbl TpaekTopmn. Bpema kaxagoro atana paclwmputens yBemyinBaeTca BCEro Ha HECKOMbKO MUHYT,
HEOOXOAMMbIX ANS YCTAHOBKWU/AEMOHTaXxa nepeBoHNKA NOTOKA U ANA KanMOpOoBKK yria MHKIMHOMETPA.

g@@@ % Serse | )

Creating actual profile in
Inclinometer’s software
Dresigned data Drata from Inclinometes
Distence fiom Zenith angle of dnill Dats Tire Ao, deg Ro, deg Temm € Drtance fromr star
sart point. i paih, degres poand, A
300 180 0108 2030 Wriksa L] ris] i | 30
201 B0 0108 2020| M2 182 56 ES 21 ki |
302 180 108 3030 | W0andd 185,61 75 i | 302
303 B0 0108 2020| Wxi2:38 S 78 245 20 303
304 180 0108 3030 |  Ws47 Wi i) ris) 304
305 k] 01082020 WxEE2 120,02 a0 20 305
306 180 01Ge 2020 | 033 19012 65 20 ]
307 k] 01082020 WeI703 8233 T8 20 307 ﬁ
308 150 01082020 101518 | ieaar [ 20 308 .
309 =0 0108 2020 W:1244 12 =4 20 309
£} 180 01082020 | 1Wedtkas 045 &+ 20 Ei
n k] 0108 2020| W2EWG =92 220 20 3N
32 180 0108 2020 103208 BT 38 s 205 32
313 =0 0108 2020 12256 S 43 302 21 3=

—

Actual trajectory after first rearning

_ Actual trajectory after pilot diilling
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NoaBoaHbIN MOAY/b

MoasogHbIi Mogy b SNS — 3TO yHMKanbHasa paspadotka komnaHnn SENSE, asnsioweecs 4ONONHUTENbHbIM
ob6opynoBaHmem cuctemnl iokaumm SNS 7t NV.
MNopgBoaHbI MOAYNb NpeacTaBnaeT ns cedba kabenbHy BbIHOCHYIO 3D aHTEHHY, NpeaHa3HavYeHHYo
019 onpeaeneHns MectonoioXeHnsa 6ypoBOro MHCTPYMEHTa NMpu OypeHnn CKBaxXmH metogom 'HB nog Mopckum gHOM.
®dopma NoaBOAHOrO MOAYNSA BbINOHEHA B BUAE MMPU, MMEET BOLOHENPOHULIAEMbIN KOPMYC U PYYKY
ansa nepemelteHns. MoxeTt onyckaTbCsa Ha AHO Mo CBOEN TAXECTbIO, N NIerko nepemeLlaTbCa B BOAE Npu NOMOLLN
BoAonasa. Mimeet nocagoyHble MecTa Ansa KpenieHnsa norpy>xHoro ycTponcTea.

TexHn4Yeckne xapakTepucTuKkn

« rnybwHa pycna go 50wm;
+  OCHALLEH NHAMKATOPOM YPOBHS;
+  BpeMms paboTbl - HENPEPBLIBHO MO Kaben:o.

KoMnnektaumsa nogBoaHOro Moayis

. Kopnyc nogsogHoro moaynsa — 1wr.;
« Kabenb —50 m;
e KeWnc —1wr.
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