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BO/IOKOHHO-ONTUYECKMe rmpocKonbl

UM CcCnNcremMmbl Ha UX OCHOBeée
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BOJIOKOHHO-OIITHUYECKKUE THPOCKOIIBL MCIIONb3YIOTCA B PA3JIMYHBIX OTPACIAX

IJIS1 pelleHHUs IIHPOKOro CIIeKTpa 3a4a4d. B IepBoM 4acTU CTAThU, KOTOpas
6pU1a OonybaMKOBaHa B >KypHaie «3JIEKTPOHUMKA: Hayka, TexHonorusi, BusHec»
Ne3 3a 2024 rof,, MBI paCCMOTpeIU IIPMMeHeHUe BOJIOKOHHO-OIITUYeCKUX
TUPOCKOIIOB B CUCTeMaX KOHTPOJISI COCTOSIHUSL KeJ1e3HOLOPOKHEIX ITyTel,

B CUCTeMax CTAabMIM3aLIUMU Ha IIOABUKHBIX 00beKTaxX U B CEHICMOpa3BeIKe.

Bo BTOpPOM YacTH MPOJOIKUM 0630p obj1acTell IpUMeHEeHU S 3TUX YCTPOMCTB

U PacCMOTPUM KIIIOYeBble TeHAEeHIIUHU B Pa3paboTKe BOJIOKOHHO-OIITUYECKUX

THPOCKOIIOB M CHMCTEM Ha HMX OCHOBE.

HE®TErA30BAS MPOMbBILIIEHHOCTb

B HedTerasoBom MPOMbILLIEHHOCTU BOMIOKOHHO-ONTUYe-
CKMe TMPOCKOMbI, a TAaKXKe MOAYIM U CUCTEMbl HA UX OC-
HOBE HalUNW LWWPOKOe NpUMEHeHWe B cuctemMax bypeHus
CKBaXMH W B CUCTEMAX KOHTPONA UX COCTOSHWSA. B YaCTHO-
CTW, aNns onpeaeneHnsa Npoduna 1 TpaekTOPUM CKBAXKMHbI

nocne 3aBeplweHns BypeHns 1CnonbyeTcs UHKAUHOMETP E

(oT aHrn. inclination meter — M3MepuUTeNb HAK/IOHA) Ha OC-
HOBE BOJIOKOHHO-OMTUYECKOro rMpocKkona.

TpaekTopMs U KOHCTPYKLUMS CKBaXKMHbI XapakTepusy-
l0TCA Tpems Kto4YeBbIMIU napameTpamu (puc. 1): ray6uHa
CKBaXkMHbI (L), yron HakioHa CkBaxuHbl (9), asumyTtans-
bl yron () [1].

rny61Ha CKBaXKMHbLI L 0BbIYHO 3amMepsaeTcs TPOCOM C MeT-
KaMW 1 CHNTAETCS OT YCTbst CKBAKMHbI 10 TOUKM U3MEPEHUS.
Yr10M HakI0Ha CKBAXKMHbI HA3bIBAETCS Yroa MeXay Kaca-
TeNbHOM K CKBaXKMHE B TOYKE PACMONONKEHWS UHKIMHOMET-
pa 1 OTBECOM. A3MMYTaNbHbLIM YrOa — yron Mexzay npoek-
L/en AaHHOM KacaTebHOW 1 Hanpas/ieHMeM Ha CeBep.

Mpouecc U3MepeHms Yra0B OTKIOHEHNS CKBAXKMHBI U ee
NCKPUBAEHWNS HA3bIBAETCA MHKIMHOMETpUEN. PaHee B 3TOM
chepe NpUMEHANNCH MPEUMYLLECTBEHHO MArHUTHbIE MHKIW-
HOMETPbI, B COCTAB KOTOPbLIX BXOAWAN aKCeNepoMeTPbl 1 Mar-
HUTOMETpPbI. HO, MOCKONbKY MarHUTOMETPbl MOABEPIKEHbI
[EeNCTBUIO 31eKTPOMArHUTHLIX MOMeX, CO31aBaeMbIX Xese-
30coAepXKallimMMmn MyUHepanamm, ans AaAHHOrO TUMa UHKAW-
HOMETPOB TPEbYIOTCS CUCTEMbI KOMAEHCALU WM, KOTOPbIE, 04~
HaKO, He MO3BONAKT NMOIHOCTBLIO PELLNTL NPObIeMyY 3NeKTPO-

HWHKIUHOMETDP
Ha ocHOBe BOT

HampaBneHue BeKTopa
YCKOPEHHUSI CBOGOHOIO
nafieHus

Puc. 1. [TapaMeTpsl CKBasKUHBHI [1]

e
-
e
-

T
|
|
|
|
|
|
|
|
|
|
|
|

€/IbHAs IMHHA |
|
|

4

MarHWUTHbIX HABOAOK, NPW 3TOM yaopoxXast 060pyaoBaHmMe
M CYLLeCTBEHHO YBEIMYMBAS €ro pa3Mepbl.

VIHepumanbHble HaBUraLMoHHbIE CUCTeMbl HA OCHOBe BOT
COMOCTaBMMbI IV MPEBOCXOAAT MATHUTHbIE MHKINHOMETPbI
NO TOYHOCTW, HO MPU 3TOM 3HAYNTE/IbHO MeHee BOCMPUUM-
YMBbI K 31EKTPOMArHUTHbLIM NoMexam. Mpy 3TOM NOA06HbIe

cnMcTemMbl 061aaat0T 60/bLION YCTONYMBOCTbIO K yAapam, B1b-
pauumn 1 nepenagam TemnepaTypsbl (8 2000 roay 6bina co3aa-

T KomnaHms «MIHE/ICO», TexHMYeCckuii cneumanucT, sales@inelso.ru.

Ha KOMMbOTepHAs MOAENb A5 U3YUeHUs BAUSHUS YCIOBUIA
OKPY>KAOLLEN Cpeflbl Ha HKIMHOMETP B CkBaxkmHe [1]). B 2005
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roay Anpvan Jleapos (Adrian G. Ledroz), npoxoamBLLnIA 06y4ye-
HVe B yHMBepcuTeTe Kanrapu, BbinyCTUI CTATbio O BO3MOXK-
HOCTW UCMO/b30BaHNSA M3MEPUTEIbHOrO MOAY/1S Ha OCHOBE
BOI B KayecTBe M3MepuUTeNbHOro Nprubopa Anst UHKIMHOMe-
TPUM CKBKMHDI [2]. B X0 nccnenoBaHuin Jleipo3 v ero Kon-
Neru Ha NpakT1Ke 4oKa3anm, YTo NPEeANOKEHHBIV UMY AN UC
NONb30BaHMSA MOAY/b HA OCHOBe BOTI cOOTBeTCTBYET Tpebo-
BaHMSM MO YCTOMYMBOCTHM K yaapam v Bubpaumm.
CTOUT OTMETUTb, YTO WHKJIMHOMETpMYeckoe 0bopyao-
BaHVe Ha ocHoBe BOT NoAaxoamuT He TObKO 415 U3MepeHus
napameTpoB yyke NpObypeHHOW CKBAXKMHBI, HO U 415 U3Me-
peHuI B npouecce bypeHns (measuring while drilling, MWD),
YTO aKTYaIbHO ANS NONYYEeHWUSt UHDOPMALMYM O HANPABNEH WY
N COCTOSIHUM CKBaXKMHbI B peasibHOM BPEMEHW U, Mpu Heob-
XOANMOCTH, ee KOppekTMpoBKkM [1, 3]. MpUMeHeHe AaHHOTO
MeTOLa OCOBEHHO aKTyasilbHO MpY HAKNOHHO-HaMpaBieHHOM
6ypeHun (HHB), Koraa GypeHune CKBaXKMHbI MPOV3BOAMNTCS
C OTK/IOHEHVEeM OT BepTuKaaM B 3apaHee 3aJaHHOM Hanpas-
NEHUN, 1 BAXKHO, 4TODbLI BypeHye OCyLLeCTBASN0CL B COOT-
BETCTBMMW C paHee NPOCYNUTAHHOM TpaekTopmen. Takoke BaX-
HO 3aMeTWUTb, YTO B MOAOOHbLIX MPUYMeHeHMsX 06a3aTesIbHO
MNCMONBb3YIOTCH MOAYNN, VU3MEpPSAIoLLMe Yr/ioBylo CKOPOCTb
N yCKOpPEeHMe Nno Tpem ocam (puc. 2).
OaHaKo, B HEKOTOPbIX CyHasX AOCTATOYHO ByAeT MOy NS
C TpVaaom akcenepomMeTpos 1 oaHnM BOTI. Ha puc. 3 noka-
3aHa CTPYKTYpHAas cxeMa MHEepLManbHOro U3MepuTebHOro
MOAYNSA Ha 0CcHOBe BOT, rae nsmepeHume HakioHa NpoBoAsT-
CA TONbLKO MO 0HOM 0K Y (BAOb OCU HAMpPaBAEHUS ABMKE-
HWA 6YpOBOro A010Ta). MoA06HbIE MOAYAN NPUMEHSAOTCS
[N5 MOBbLILIEHNS TOYHOCTM BYpEHMS NPAKTNYECKN FOPU30H-
TaNbHbLIX MW NPAKTUYECKN BEPTUKANLHbLIX CKBAXXMH. B 060-
MX CJTy4asnx akcenepomMeTpbl HY>KHbI 1S KOMMeHcaumy Haka-
NAMBAIOLWENCSA OLWMOKN TMPOCKOMOB.
OCHOBHbIMM UTPOKAMW Ha PbIHKE MHKIMHOMETPUYeCKOo-
ro 0bopyaoBaHmMsa Ha ocHoBe BOT ABNSAOTCA Npov3BoAMTe-
v n3 CLUA v Kutas.
3 MOoZynen 1 HaBUrauMOHHbLIX CUCTEM, KOTOPbIe Npeana-
raeT KuTamckas komnaHmsa BLITZ Sensor, 414 Mcnonb3oBa-
H1S B BYPUILHLIX CMCTEeMax NOAOMAYT CNeayioline Cepum:
e BS-ICOIG (cepua umHepuUManbHbix M3IMC-Moaynen
C BbICOKOW YCTOMYMBOCTbIO K yAapam 1 BUBpaLmm);

e BS-FMI50 (cepust MHepuManbHbIX MOAYNEN Ha OCHO-
Be BOI);

e BS-FN200 (cepus MHepuManbHbIX HABUALMOHHbIX
cnctem (MHC) ¢ aManasoHoM pabouunx TemnepaTyp
0070°Q).

BECTPAHILUEMHOE CTPOUTENBCTBO

becTpaHLUenHoe CTPOUTENLCTBO — 3TO BUA NOA3EMHbIX CTPOM-
TeNbHbIX paboT, KOTOPbIN He TpebyeT 06yCTPONCTBA TpaH-
Len Ans NPOKNAAKN KOMMYHUKALMOHHbIX M MHGPACTPYKTyp-
HbIX CUCTeM. [aHHbIM B4 CTPOUTENLCTBA OCYLWEeCTBASeTCS
C MOMOLLbIO PAAA METOAOB [4], TaKMX KaK TYHHENbHbIN METOA,

- ARCENEpOMETD

BOT - bt

HamnpasneHHe IPAMO

HanpasneHUe BIIPaBO

Puc. 2, FI3aMepHUTeNbHBIN MOAYIb Ha OCHOBe BOT ¢ TpeMs
U3MEpPUTEIbHBIMU 0CIMH [1]

MUKPOTOHHENVPOBaHME, TOPU30HTANIbHO-HANPaBAeHHOoe by-
peHue, ynaoTHeHre Tpyb, yCTaHOBKA 06CaAHbIX TPY6 1 Ap.

MUKPOTOHHENMPOBAHME — 3TO MEeTOA NPOKAaAKM Tpyo,
3aK0YAOWNNCA B NPOAABAMBAHUK FPYHTA C NMOMOLLLIO
MPOXOAYECKMX LLMTOB M 3aKperieHnn rpyHTa ¢ UCnosib3o-
BaHMeM BeTOHHbIX UM METANNYECKMX KoNew,. [PyHT, ckan-
NMBAOWLMICS B CaMOon Tpybe BO Bpemsi npouecca, pazpaba-
TbIBAIOT M yAanstoT. B obulem Bnae cxema MUKPOTOHHENU-
pOBaHMs NoKasaHa Ha puc. 4.

Cucrema, nprmMeHsiemMas 45 MUKPOTOHHENMPOBaHMS,
LOMKHA 06nafaThb BbICOKOM TOYHOCTbLIKO, MOCKONbKY Mak-
CMMaNbHO AOMYCTUMbBIM OTK/IOHEHVIEM TPyDObl OT 3a4aHHON
TpaekTopun cymTaeTca 50 MMm. B HacTosdllee Bpems LWnpo-
KO MPUMEHSIOT N1a3epHble 1 TaxeoMmeTpuyeckre mamepu-
TeNbHble NPUOOPLI, HO Y HUX eCTb CBOW HeaOCTaTKK. Jlasep-
Hble AaTYMKKM He NOAXOAAT 415 NPOKNAAKN TPyH MO U30THy-
ThIM IMHWAM, U C yBEIMYEHMEM PACCTOAHMSA CBETOBOE MATHO
0T nasepa byneT Bce MeHee COOKYCMPOBAHO, YTO NpuBeaeT
K OWnbKe B M3IMEPEHUSX, MO3ITOMY TakoW Cnocob ncnosb-
3YI0T, MPenMyLLEeCTBEHHO, MPU MPOKIAALIBAHNM MPSAMbIX
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VIHepUUANbHBIH 1 —3
U3MEPUTETLHEIN Hanpaenenue
MOIyTh JIBIDKEHUS J0JI0Ta

Puc. 3. OQHOOCEBOM MHKIMHOMETP Ha ocHOBe BOT [1]
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Puc. 4.
MHUKpO-
TOHHEJIU-
poBaHue [5]

y4aCTKOB TPY6 Ha KOPOTKME pacCTOSHNA. TaxeoMeTpuyeckme
nprbopLI OTANYAKTCS BONbLWNMYK rabapuTaMm, MO3TOMY Ya-
LLie BCEro X MpUMeHSI0T A5 MPOKAaAKM Tpyb C ANaMeTpoMm
0T 1,6 M, @ TpYbbI U GYTAAPLI 415 HEKOTOPbIX BUAOB KOMMY-
HMKaUMK BbIBAIOT MEHbLUEro pa3mepa.

VHC Ha ocHOBe BO/IOKOHHO-OMTMYECKMX TMPOCKOMOB
c noanepxkon RTK-pexxma (real time kinematic) moryT
obecneynTb onpefeneHne MoNoXeHUs pexyLLero Kose-
Ca M NpOXOAYecKoro wmTa B peasbHOM BpemeHu 6aaro-
[aps cBoer aBTOHOMHOCTU M BCTPOEHHOMY HaBMUTaLMOH-
HOMY anropntMy. Kpome Toro, MHC He TpebyeT AONOAHN-
TeNbHOro 060pyAOBaHMS, TAKOrO KaK TaXeOMEeTPbI, UK KX
PYYHOW NepeyCcTaHOBKM, Kak Na3epHble AaT4MKM. Ha puc. 5

3eMHa4 IIOBEPXHOCTH

i

JoMKpaTHasg I
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CTapToBas

HHC /)
Ha OCHOBe ' '
BOT'

CerMeHT TPy6hI

Puc. 5. O60pygoBaHUe ST MUKPOTOHHEIUPOBAHUSA [1]

KOpPeKTUPOBOYHEIE
LIWIUHA DB

TIpoxX0ouecKU i
KOMILIEKC

Puc. 6. Mozaynp Ha ocHOBe BOI' B MaIllIMHe IS MUKPOTOHHEIUPOBAHUSA [6]

M 6 MOKAa3aHO PacrnofioXeHWe MoAyNs B CUCTeMe MUKPO-
TOHHEeNUpoBaHus.

IHepUManbHbI MOAYNb COBMECTHO CYNpPaBAstoLLen 31eKT-
POHMKOWM MO3BONSET CKOPPEKTMPOBATL HampasneHre ocu
NpoAaBnvBaHus Tpybbl (puc. 7).

B HacTosLee BpeMs 0CObBY0 NONYNSPHOCTL Ha PbiHKE NpU-
0bpenn AaTHMKN HeMELIKOrO M SMOHCKOro MpOV3BOACTBA.

[ns NpUMEHEHWs B CUCTEMAX MUKPOTOHHENMPOBAHMSA
NoAOVAYT MHEpUMANbHbIE HABMUTALMOHHbIE CUCTEMbI C NMOA-
nepxkkon RTK-pexxkma oT BLITZ Sensor, cnocobHblie onpe-
LeNsTb NoAoXKeHWe 06bekTa B peaslbHOM BPEMEHU C BbICO-
KOW TOYHOCTbLIO:

e BS-FN200 (MHC Ha ocHoBe BOT cpeaHer TOYHOCTU);

e BS-FN300 (cepua MHC Ha ocHoBe BOI pasnnyHom

TOYHOCTW U B PA3/IMYHbIX KOPMycax);

e BS-FN301 (MHCHa ocHoBe BOT MOBbILLIEHHOR TOYHOCTH);

e BS-FN500 (MHC Ha ocHose BOT, nogaepxuBatollas

paboTy C pa3NnyHbIMU MHTepdEencamm).

TEHAEHLUWW B PA3PABOTKE BOJIOKOHHO-
ONTUYECKMUX TMPOCKOMNOB N CUCTEM

HA UX OCHOBE

[NaBHOW TeHAeHUMeN Npy1 pa3paboTke HOBLIX Mogenen BOI
1N CUCTEM Ha X OCHOBE B HACTOsILLIEe BPeMS IBASETCS UX MU=
HMaTopKM3aLms. BONOKOHHO-ONTNYeCKME MMPOCKONMbI BCe eLlle
ABNAOTCA OCTATOYHO KPYMHbLIMU M FPO-
MO3AKMMMW, OCOBEHHO MO CPaBHEHMUIO
c M3MC-rnpockonamu. iccnenosaHms
BEAYTCS Cpa3y B ABYX HAMPABAEHMUSAX.

Bo-nepBbIX, yMeHbLUEHME pa3MepoB
Camoro rmpockona nytemM MoaepHm13a-
UM 1 MoandnKaLm TEXHONOT M ero
13roTOBNEHMS. Hanpumep, BeayTcs pa-
60Tbl MO U3MEHEHWIO CTPYKTYPbl ONTH-
4eckoro BOMIOKHa M M3MEHEeHMs CNoCco-
6a ero HaMoOTKM.

BTOpbIM HanpaBfieHWeM SABASETCS
yYMeHbLLEeHe pa3MepoB MOAYNEN U N3~
Oenni, B COCTaB KOTOPbIX BXoaaT BOT.
DTO0 AOCTUraeTcs pasHbIMU MyTAMMU.
Hanpumep, MHOrOOCeBbIe FMPOCKOMbI
M MOAYNN MOTYT MCMONb30BaTL 0BLLMNA
NCTOYHUK CBETA A1 BCEX OCEM, 4TO MO~
3BONSET YMEHbLWNTL pasmepbl Moay-
4. 470 KacaeTca Takkx yCTPOMCTB, Kak
NHKAMHOMETPbI, K KOTOPbIM 0COBEHHO
4acTo NPeAbABAATCA TpebOoBaHMS NO
rabapmTHbLIM pa3mMepam, TO, B 3aBUCK-
MOCTM OT 06/1aCTV NpUMEHEHNS 1 Tpe-
60BaHWUM K TOYHOCTM, MOXKHO UCMOMb-
30BaTb CUCTEMbI C MEHbLLWWM YMCIOM
[aTYMKOB, eC TpeboBaHMSA MO TOYHO-
CTV Bblle TpeboBaHMM K pa3Mmepam.

IlpueMHasa
maxra

HMHC
Ha oCHOBe BOT
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Puc. 7. KOppeKTUPOBKA YTIJIOB IIPOJABINBAHUS TPYOHI [6]

MuHMaTIOpm3auma aBASETCS BaXKHbLIM HamnpaBneHu-
eM 015 BCex MPUMEHEeHUN, PaCcCMOTPEHHbLIX B AAHHOM
mMaTepuane. B KMHOWHAYCTPUM yMeHblUeHMe pa3mMepoB
N Maccbl 060pyA0BaAHMA NPUBENO K YMEHbLLUEHWUIO onepa-
TOPCKMX KPAHOB 1 MOABECOB 4719 annapaTtypbl. 3T0, B CBOKO
oyepesib, MPUBENO K YMEHbLIEHWIO SKECTKOCTI KOHCTPYKLIMIA
N K HeobxoAMMOCTM bonee TOYHOW cTabunmnsaumm 6es cy-
LLIeCTBEHHOI 0 YBEIMYEHMA BECa, HTOObI COXPaHUTL BbICOKYHO
yNpaBAgeMoCTb KpaHOB. B cucTemax ctabunmsaumm ontuye-
CKMX CUCTEM Ha MOABMXKHbIX 06beKTax (B 4aCTHOCTU, KBAA-
pokonTepax) HeobxoAMMO OCYLWEeCTBAATL CTabuamnsaumio
C BbICOKOW TOYHOCTbIO, HO 6€3 yBeNnYeHUs MacChl 1 pa3me-
poB 0b6bekTa. B HedpTerazoBom 1 ropHoaobsiBatoLer npo-
MbILUIEHHOCTN 4acTo 6biBaeT HeobxoAMMOCTbL MPOBECTM
NHKAVHOMETPUIO OTHOCUTENLHO HEBONbLWOW MO AMaAMETPY
CKBaXKMHBI, 4TO MPUBOAUT K HEBO3MOXHOCTM MCMONb30Ba-
HWS KPYTMHBIX FPOMO3KUX CUCTEM.

Takyke BeflyTCA UCCNE0BAHMSA, HANPABEHHbIE Ha yCTpaHe-
HYE HaKkanaMBaLWenca owmbkn BOI 1 cUCTeM Ha X OCHO-
Be. [laHHasa oWwmbKa BO3HMKAET M3-3a MHTErpasbHbIX BbIYUC-
NEHU YyrI0BOWM CKOPOCTU U KOOPAMHAT, 1 A5 ee KOMMeHCa-
LM MOTYT MPUMEHATBLCS KaK APYTMe MHepLUManbHble AaTYUKN
(akcenepomeTpbl, MarHUTOMETPbI), TaK 1 CUCTEMbI CMYTHNKO-
BOW HaBuraummn. OHaKO, B HEKOTOPbIX MPUMEHEHMAX MOCTO-
AHHAs KOppeKLMs OLWMBKM C MCMONb30BaAHMEM CNYTHMKOBOM
CBA3M HEBO3MOXKHA (HanpuMep noj 3emnaen o BpeMs bype-
HUS WAV NPOKAAAKN TPYE), YTO HEMUHYEMO NPUBOAMT K HAKO-
NAEHWIO OLIMOKM. V1 B AAHHLIM MOMEHT B MOAOBHLIX CMCTEMAX
AN KOMMEeHCaU MM OLMBKN, KaK y>Ke BbIN0 CKa3aHo, NCMO/b-
3YI0T ApYyrie Buabl AaTYNKOB, HO 3TO NPUBOAUT K YA0POXKA-
HIIO CUCTEMDbI 1 YBENINYEHMIO €€ Pa3MepOB.

Kpome TOro, 4ns HeKOTOPbIX M3 pAaCCMOTPEHHbIX B CTaTbe
NPUYMEHEHUI aKTyabHO MOBbILWEHME YCTONYMBOCTU FTMPOCKO-
MOB K BO3ENCTBUAM BHeLIHen cpeabl (BbICOKOe AaBNeHMe, yaa-
pbl, Nepenazbl TeMnepaTyp, paboTa Npm 3KCTPEMATbHO HU3KMX
NN BLICOKMX TeMnepaTtypax, BbICOKAas BAAKHOCTb U T.4.), 4TO
NpUBOANT K HEOBXOAMMOCTM Pa3paboTKy HOBbIX CMOCOBOB 13-
FOTOBNEHNS TMPOCKOMOB UM K MOBbILIEHMIO XapaKTePUCTUK
YCTOMYMBOCTM YKe MMEIOLLIMXCS MOAeNen. B yacTHOCT, npu By-
PEHWUW M3MEPUTENbHbIE MOAYN MOMELLAKOT B A0MONHUTENbHYO

X moropot
IHTa HATIPaBo

TIOBOPOT IIUTA
B 06paTHOM

X Hanpasmenue 4 X
i
HaNpaBIeHHH :

7 ITNTAa BHU3

e

i

M301AUMIO M MPOBOAST M3MEPEHISt He BCE BPEMS], a HTepBaslb-
HO, MOCKOMbKY AMaNa3oH paboymx TemnepaTtyp, Kak Mpasuo,
MeHbLLIe TOr0 AManas3oHa, KOTOPLI CNOCOBeH BblAepXKaTh Npy-
60p B Hepaboyem COCTOAHNN.

B cTaTtbe npeactaBneH 0630p YyCTPOWCTB M OTpacien,
roe MpUMEHSIOTCS BOJIOKOHHO-OMTUYeCKMe TMPOCKOMbI
M CUCTeMbl Ha UX OCHoBe. KomnaHnuma «MHEJTCO» nocTas-
NneT WUPOKNM aCCOPTUMEHT MHEpPUMaNbHbLIX AATYMKOB,
B 4aCTHOCTM OT KMUTAMCKOro bpeHaa BLITZ Sensor, 4bwn
MHepuManbHble peleHnsa noaxoasaT ANs UCNOoNb30BaHMUA
B 60/IbLUMHCTBE CUCTEM, YITOMSAHYTbLIX B IAHHOW Ny6AMKaLumn.
K OCHOBHbLIM NPenMYyLLeCTBaAM NPOAYKLUNN KMTAWCKMX NPO-
N3BOAMTENEM OTHOCATCS: KOPOTKME CPOKM MOCTaBKM, 60/1b-
Lne Npomn3BOACTBEHHbLIE MOLHOCTW, OPUEHTMPOBAHHOCTL
Ha MaccoBOe MPOM3BOACTBO, BO3MOXHOCTbL AOPabOTKM
n3gennin no T3 3aKkas4dmka.
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