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Cneneo-rpynna «Fantom»

Llndposas TonocbemKa B neuyepe
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http://www.soumgan.com
24 okTabps 2015 roga

Mpegnaraemas BHUMaHWIO METOAMKA POANNACL ONA PELLEHUA BNONHE KOHKPETHOM 3a4a4u:
COCTaBNEHME TONO-CXEMbl HEKOT4a KpymnHeLwei, a Ha CerogHn BTOPOI No NPOTAXKEHHOCTU CUCTEMbI
Mwupa B KaMeHHOM conu, Haxogalenca B Mspanne.

MecTHOM 0CO6EHHOCTLIO ABNAETCA OFPaHMYEHHOCTb YMC/Ia, HEBLICOKAn KBannduKauma u
pa306LLEeHHOCTb CNeNeoioros CTpaHbl. A MMeloLWwuxX NpeacTaBieHne o Tonorpaduyeckoit cbemke
nog3eMHbIx NosiocTen BoobLLe No Nanblam nepecymTaTh.

CepbesHoli npobnemoii ABAsSEeTCA HEMOTUBMPOBAHHbIM 3aMpeT Ha NoceLLeHMe NeLLep Co CTOPOHbI
MEeCTHbIX MPUPOOO00XPaAHHbIX opraHmaau,Mﬁ, YTO BbIHYXXAa€eT BECTU NaPTU3aHCKYIO BOVIHy Maibimn
rpynnamu.

Bce nepeuuncneHHble obcToaTenbCcTBa ncnpasseHnio He NoA40ak0TCA.

MosTomy NpULLIOCH 33AyMaTbCA O METOZMKE, NO3BO/IAIOLLEN MPOBOANUTL CbEMKY B OAMHOUKY. A
€C/IM YAACTCA HAalUTM HanapHMKa — TaK Kally Mac/ioM He McnopTuilb!
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Cywecrsylowme MmeToanKu

He s nepBbIit Npuwen K naee cono-tonorpaduyeckor CbemKku. Kak U3BecTHO, KHUYMO He HO80
noo ayHoli».

FnaBHOM Npo61emMoli CONO-TONOCHEMKM ABNAETCA USMEPEHWE PACCTOAHUIN MeXAY ABYMS
CTaHUMAMM. TPaAULMOHHbIE METOANKN U3MEPEHNA PACCTOAHUIN MeXAY CTaHLMAMM NpeanonaraoTt
MUHUMYM ABYX UCTIOSTHUTENEN.

1. Tonodpun

MesKay Tem yKe oYeHb JaBHO CYL,ECTBYET MHCTPYMEHT 41 COJO.

Ewe B cepeanHe XX BeKa Bblgarowmiica GpaHLy3CKMiA CNeneosior, MHXeHep u usobpeTtaTenb
bpyHO [peccnép (Bruno Dressler) npeanaraet ycTponcTBo noa HazsaHmem «Tonodpun» (topofil),
n3MepstoLLLEe PAaCCTOAHMA C MOMOLLLbIO MEXaHNYECKOTO cYeTYMKa 060poToB. CUETUMK NPUBOAMUTCA B
[AelcTBMe BpaLLeHMeM CNeLMaibHOTO Bala HAMOTAHHOW Ha HEro HUTbIO.

ANTOpUTM M3MEPEHMA PACCTOAHNI TONOGUAOM CeayoLWNiA.

KoHew, HUTN NpMBA3bIBAETCA HA CTaHUMU. [pU ABUKEHUN CbEMLLMKA K CAeayowen CTaHUUMN HUTb
BbIXOAMUT U3 «TONoduaa», Kak NayTMHa y nayKa. 3anac HUTU COLEPHKMUTCA Ha KATyLUKe C APYrol CTOPOHbI
Ba/sla MEXaHUYECKOr0 CYETUYMKA, KOTOPLIN U U3MEPSET AAMHY NpoLleaLlen Yepes Baa HUTHU.

Opeccnep He 6bl M306peTaTenem NpuUHUMNA: paHee NoAobHbIe YCTPOMCTBA BbIMyCKa/IUCh
KomnaHuewn «Chaix» gna necHblx X03aMUcTB. MMEHHO MX CTOMMOCTb M XPYNKOCTb CTann NPUYMHOMN
co3gaHua peccnepom B 1964 roay nepsBoro cneseonormyeckoro «Tonopuaa» B Npo4YHOM
ANIIOMUHMEBOM KOpPMYyCe, C Ny3blPbKOBbIM YPOBHEM M TPAHCMOPTUPOM AN U3MmepeHus yraos (Puc. 01).

Puc. 01. Tonodun Apeccnepa (1964 roa)

A — KaTywkKa HUTOK (1 Km); B — HUTeHanpasuTenb; C — HAaTAXUTENb HUTU OT WBENHON MaLlKHKK; D — Ban
cyeTunka obopoTos; E — BTy/Ka Bbixoaa HATKU; F — Ny3bIpbKOBbIN ypoBeHb; G — TpaHcnopTup; H — OKHO cyeTumka.

Meay B 1 C 3aKkpensieHa ocb 411 3anacHOM KaTyLKK.

Mo3aHee 3a M3roTOB/EHWE YCOBEPLUEHCTBOBAHHbIX Tonodunos (Puc.02) 6epetca ko Mapbax (Jo
Marbach) — n3BecTHbIli ¢ppaHLLy3CKUMIA CNefeonor, Npou3BoAnUTE b CMEeNe0-CHAPAKEHUA U aBTOP BCEX
Tpex peaakumin «bnbnnmny» dpaHLy3cKon BepTUKanbHOM cneneonoruu: «Techniques de la Spéléologie
Alpine».



Puc.02. Tonodpun Map6axa (doto us kHurn «Techniques de la Spéléologie Alpine», 1980, cTp.307)

N, HakoHeU, K 1972 roay Mbep Puac (Pierre Rias) — cneneonor rpynnbl «Bynkan» ropoaa /inoHa (le
groupe spéléo lyonnais Vulcain - G. S. Vulcain di Lyon), nononHset «Tonodun» Komnacom, npuaas
WMHCTPYMEHTY NoYTK coBpeMeHHbI Bua, (Puc.03). Otcuet asumyTa 6epeTcs Nno ToM *Ke HUTK, Mo KOTopPoW
OTCYMTbIBAETCA PACCTOAHNE U U3MEPAIOTCA YKNOHbI.

Puc.03. Tonodun MNbepa Puaca nponssoactea cneneo-rpynnsl «Vulcainy, 1972 roaa,
cneBa — BUZ cBepXy (OKHO CHETYMKA HeyAauHO NepPeKpbITO Pe3UHKOM),
cnpasa — 33 HAA CTOPOHA C TPAHCNOPTUPOM AN USMEPEHUA BEPTUKANbHbIX YT/I0B.

C Tex nop, C HEKOTOPbIMKM NepepbiBamu, Tonoduabl cuctembl MNbepa Puaca nponssoantca B JIMoHe
cneneorpynnoi «BynkaH». K KoHLy XX BeKa OHM He npeTepneny NpUHUMNUaNbHbIX U3MEHEHWUH, XOTA
NONYYMAN PAL YCOBEPLIEHCTBOBAHUI ANA YBEAUUYEHUA TOYHOCTU U3MEPEHUiA U obaerdyeHms
obcnyxxmnsaHua (Puc.04)

TR

Puc.04. Tonopun cuctembl Nbepa Puaca npomssoacTtsa cneneo-rpynnbl «Volcain», 2000 rog,
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http://groupe.vulcain.free.fr/

Tonodunaamm 6b1710 OTCHATO MHOTO newep Bo PpaHuumK. B Tom uncne rayboyaniuan 4o HeaaBHero
BpemeHu cuctema — Nydpdp HKaH-bepHap (Gouffre Jean-Bernard) B BepxHeli CaBolie, B UCCNeA0BaHUAX U
CbeMKe KOTopoK npuHmMman yyactme MNbep Punac.

JNletom 1988 roaa s Bnepsble yBuaen Tonodun y nosbckux cneneonoros (Puc.05).

K coxaneHuto, A HWX pa3y He BUAEN, Kak paboTatoT c Tonodpunaom B peasibHOM 06CTaHOBKE, HO 3aTO
CMOT pPaccMOTPETb cam NPMBOpPUNK BO BCEX NMOAPOOHOCTAX U C KBAIMPULMPOBAHHBIMN 0O BACHEHMAMM.
M He noxanen nneHKu, 4tobbl XOTb Tak YHECTU ¢ cOOOM BneYvaT/ieHne Yero-To HOBOro U COBEPLLEHHOTO.

Puc.05. Tonodpun nonbckoro cneneonora Kpucrnana Mapma (Cristian Parma), akcnegmuma Kytyk-CymraH,
asrycTt, 1988 roa.

MHOro /1eT 5 NepUoAMYECKM BO3BPALLANCA K MbICIAM O Tonodune.

Ho peanbHana He0H6X0AMMOCTb B HEM BO3HMK/A TOJ/IbKO TOFAa, KOrA4a A CTONKHYACA C ABYMSA
daKkTopamm:

- He4,0CTAaTKOM KBaMPULMPOBAHHbBIX CbEMLUMKOB: HAMMEHbLLEE U3 301, U

- 0060 CNOXKHBIMW YCIOBUAMMU CbEMKM, C KOTOPLIMM CTOJIKHY/ICA B KOIOALAX CONSAHOIO Kynona
Cpom Ha 3anagHom b6epery MEpTBOro Mops: CU/ibHas KAMHEMNALHOCTb, UCK/OYAIOLLASA UK MOYTH
MCK/tOYAIOLLAA BO3MOMXKHOCTb PaboTbl AaKe BABOEM.

UTaK, Kynutb Tonodu.

3T0 0Ka3anocb HENPOCTOM 3aga4el! Tak Kak 40 CUX NOP eANHCTBEHHLIM U3rOTOBUTENIEM U
NpoAaBLOM «TONodUIOBY BCE TaK¥Ke ocTaeTca GppaHLy3CKUI cneneoknyd «BynKaH», 1 BbIATU Ha cnes,
Henerko. Ho, KTo nwet!...

Bnarogapa moei goye KaponuHe, B anpene 2015 roga A cTan cyacTiMBbIM obnagaTtenem
«Tonodpuna», NpucnaHHOro Ham ppaHLysamm no noyte (Puc.06). B ueHax BecHbl 2015 roga Tonopun B
NnosIHOM KomnaeKTauuu obowenca 8 330 espo.

Puc.06. Mo Tonodun B n1acTUKOBOM Kopnyce 1 ambaema cneneo-rpynnbl «Vulcainy», nioHb 2015 roaa.
6



CTOMMOCTb M NPENCKypaHT yAanocb HalTu B XypHane «Echo des Vulcains», Bbinyckaemom
cneneo-rpynnou ropoaa JInoHa.
3aka3 MOKHO opopmMUTb Yepes MHTepHeT:
http://www.groupe-speleo-vulcain.com/services/commander-livre-goodies-speleo/
MpeanaratoTcs KaKk oTAe/bHble COCTaBasAowWMe «Tonodunay, Tak U BeECb MHCTPYMEHT B cbope.

Ha cerogHALWHMIA AeHb A He 3Halo APYroro MHCTPYMEHTA, NO3BO/IAIOLLErO CAeNaTb CbeMKY
neuiepbl B OANHOYKY C TOYHOCTbIO, IOCTAaTOYHOMN ANA HYXK A, NPAaKTUYECKOM CNefeonorm, 1
MaKCMMa/ibHO TEXHOIOTMYHO: 6e3 YeNTHOUYHbIX XOA0K TyAa-06paTHO BAO/b CbeMo4YHOoro xoaa. Ecamn B
cyb-ropnsoHTasIbHOM nelepe, A4OCTaTOYHO NPOCTOPHOM, 3TO NPOCTO AOMNOJHUTENbHbIE 3aTPaThbl
BPEMEHMW U CUA, TO B 6O/IEE CIOMKHBIX YCNOBMAX 3TN 3aTPaTbl HAYMHAIOT NPEBbLIWATL Pa3yMHble pasmepbl.

2. Ocob6eHHOCTU CbeMKM «ToNnoPUIoM»

Y MeHs HeT 60/1bLIOro onbITa pa6OTbI C ((TOI'IOCI)MI'IOM)), XOTA OCHOBHblE MOMEHTbI OCBAaNBAlOTCA
Nerko.

Cbemka Tonodpunom seaertca obpatHbiMM 3amepamm (backsights): oT Kaxkaon nocneaytouLen
CTAHUMM K Npeablaywen.

Obuwue pekomeHAaLUNN Mo CbeMKe «TONoGpUAOM» MOMXKHO NPOUYUTaTb B KHUre AnaHa Yapannbga
«BepTtukanb» (Alan Warild, Vertical, 2007, ctp.175, «CbemKa Tonoduiom», MO NepeBos Ha PYCCKUN:
http://www.soumgan.com/phpBB2/viewtopic.php?f=29&t=277), @ TaK}Ke HalTK B UHTepHeTe.

MpakTuyeckan paboTa c TONOPUIOM BbIABAAET HEKOTOPbIE, HE OYEBUAHbIE NOHAYaNy, TOHKOCTU
paboTbl ¢ 3TUM Yyaom $paHLy3CKOM M306peTaTesIbHOCTH.

A) PacTa)KeHue HUTKKU

CueTunk o6opoToB «Tonoduna» NO3BONAAET UIMEPATb PACCTOAHMA C TOYHOCTbIO A0 0,5 cm.
OLI,HaKO conpoTusieHNe CHETUYUKa NPUBOANT K PaCTAXKEHUIO TOHKOW HUTU U N3MepPEeHNI0 MeHbLUEero
pacCcTtoAHUA, YemM He CaMOM fene. nOFpeLIJHOCTb 3aBUCUT OT Ka4ecCcTBa HUTWU. nOFDEUJHOCTb cnepgyet
onpegenntb 3apaHee ANA BHeCeHUA NonpasKu.

Bb) PuKcauma HUTH

Mocne AOCTUNKEHNA CAeAYIOWEN CTAaHLMN YIKE BbIAHHYO HUTb HEBO3MOXKHO 3apUKCMPOBaTb:
YyTb NEePeTAHY, U NPoexan CTaHUMI0. ITO co3gaeT Heyaob6cTBa Npu 3amepax 1 TpebyeT HaBblKa pPaboTsl
c Tonopumnom. HaHeceHne bpnomacTepom METKM HA HUTb He peluaeT Npobsiembl. EGMHOXKAbBI BbITAHYTYIO
HUTKY MOXXHO HamMOTaTb 06paTHO, TOJZIbKO OTKPbIB KPbILWKY an6opa, C NOMOLWbIK HE TEXHONNOTUYHbIX
MaHunynaumMn. MommMmo noTepu BpeMeHW, 3TO YpeBaTo 3arpsasHeHnem npmbopa.

N3mepAaTb a3umMyT 6b1/10 Bbl NpoLLEe NPU XOPOLIO HAaTAHYTOM HUTU (PUC.8), HO HaTAHYTb ee
CNOXHO. an n3mMepeHnn yKnoHa M3rné HUTH noa ee Becom HensbexkHo npneoaUuUT K NOrpeLlHOCTAM.

B) PacnonoxeHue ctaHumii

TaK Kak Mbl BbIHY»KAeHbl NPUBA3bIBATb KOHEL, HUTN Ha KaXKA0Wn Npeaplaylier ctaHuum, yaobHee
pa3meLllatb UX Ha CTeHAX, a He Ha Noay. OAHaKO HaUTH yA06HbIﬁ MWUHU-BLICTYN B noaxoaAallem mecTte
HenpocTo. AﬂbTepHaTMBOﬁ CTaHOBUTCA NpUBA3bIBaHNE HATU K KamellKaM U npoYvyne XMTpocCTu, KoTopble
npuxoauMTca n3obpetaTb MO Xo04Yy CbEMKU B KaXKA0N KOHKPETHOMN ToUKe. Tem cambiM TPYAHO AOCTUYb
e,EI,VIHOO6pa3VIFI pacnonoxeHnAa CbeMOYHbIX TOYEK OTHOCUTE/IbHO penbed)a CHUMaeMmoro xoaa. 370 He
KPUTUYHO, HO He AOGHBJ’IHET y,D,O6CTBa n ,u,o6aBn$|eT norpeLwHoCTH.

CHoBa HaBblK, HaBblK U HaBblIK.

COBpEMEHHaH moaenb TOI'IO(I)VIﬂa, Ha Mol B3rnaa, MMeet pAag KOHCTPYKTUBHbBIX HEAOCTATKOB, HO
nx 06cy>+<,u,ew|e He BXO4UT B PaMKU 3TOM CTaTbu.


http://www.groupe-speleo-vulcain.com/services/commander-livre-goodies-speleo/
http://www.soumgan.com/phpBB2/viewtopic.php?f=29&t=277

B 10 e spema «Tonodun» npeacraBaseTca noKka
€AUHCTBEHHbIM YA00HbIM UHCTPYMEHTOM A5
TOMOCHEMKM BEPTUKAIbHbIX KONOALEB, MPOBELLEHHbIX
BEPEBKO C MPOMENKYTOUYHbIMU 3aKPENNEHUAMM.

B ycnoBuaAx oyeHb KamHenaaHol neulepbl
«Tonodun» NnpeAcTaBAAETCA MHE TaKKe eAUHCTBEHHO
6€e30nacHbIM MHCTPYMEHTOM CbEMKM, TaK Kak, MOBTOPIO,
HaNapHWUK Bbllle NO KonoAauy — 3TO BapUaHT
camoybuiicTsa.

B cybropusoHTanbHbix NabupuHTax « Tonodpua»
KaKeTca MeHee yao6HbIM, YTO U NOABUMNO MEHA Ha
pa3paboTKy NpeacTaBAAeMON METOAUKMW.

Puc.8. CbemKka Tonopunom (¢poto us KHuru «Vertical»
by Alan Warild, Australia, 2007).

UHCTPYMEHT 1 mbl

OnbIT TONOrpadmnyYecKo CbeMKM B PasHbIX NeLepax U YTeHUe cneunanbHOn nuTepaTypbl
nocTeneHHo NOABMIatOT K NOHMMAHWUIO, YTO KaKMM Obl COBEpPLUEHHbIM HU Bbln Tonorpaduyeckunii
WHCTPYMEHT, rnaBHan npobsiema Bcerga 3akatodaeTcs B CAMUX CbeMLMKax. IMeHHO Halwm gencreuns
ABNAKOTCA NPUYMHOM OIMOOK M NOrpeLIHOCTen NobbIX U3MEPEHUA.

Ha sTom ¢poHe meHA BecbMa 3a6aBAAOT He NPeKpaLLaemble PacCyKAeHUA 0 TOYHOCTH
WMHCTPYMEHTa: TOT NO3BOIAET U3MEPATb C TOYHOCTbIO 0 1 rpagyca, a1oT 8o 30 cekyHA, a nHon — go 0,5
CaHTMMeTpa.

MHCTPYMEHT CTaHOBUTCA BCE COBEPLLUEHHEE, M 3TO 3aMeyaTeslbHo.

Ho MbI-TO, CaMu UCMOJIHUTENN, BCE TaK Ke Hepanekn ot obe3baHbl. MMeHHO Mbl siBAsemcs
rNaBHOM NPUYMHOMN BCEX HETOUYHOCTEN, Ha KOTOPbIE MHCTPYMEHT Obln Bbl MONPOCTY He CNOCODOEH, He
6yab OH B Hawmx pykax (Puc.9).

Puc.9. CbemKa KOMNacoM M KAMHOMETPOM «Suunto», NONyAAPHbIMM B CNENeonorum
(pvcyHkM 13 KHKrm «Vertical» by Alan Warild, Australia, 2007).
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HanpawwnBaeTtcs BbIBOA, YTO HAZ0 NOCTapaTbCs YMEHbLUMTL Halle BAUAHNE HA TONOCHEMKY — KaK-
TO «BbIPBaTb» MHCTPYMEHT M3 PYK CbEMLLMKOB U A4aTb €My BbINOJIHATb CBOKO PaboTy, ONMpasnch TONIbKO
Ha NeLepy 1 CBOM TEXHUYECKNE BO3MOXKHOCTH.

B aTOM 3aKnt04aeTcA CyTb MAEU, MONOMKEHHOM B OCHOBY OMMCbIBAEMOW METOAMNKMU.

Naes He HOBA, TaK KaK B 60/IbLUMHCTBE reofe3mMyYeckmx MeTo40B CbeMKM MHCTPYMEHT NPUHATO
pacnosiaraTb Ha WTaTMBaX — HUKAK He B pyKax cbemiumKal O4eBMAHO TaKKe, YTO B YC/I0BUAX NeLLepbl
NCMNO/Ib30BaHWE TPAAULMOHHbIX LUTAaTUBOB MMEET OLLYTUMbIe CNOXKHOCTM (Puc.10).

Puc.10. TeogonutHaa cbeMKa B newepax,
cneBa — $oTo n3 UHTepHeTa, npucnaHHoe b.MakcumoBbim, cneneoknyb «Moaonbe», TepHoNonb;
cnpaBa — newepa KnunaepanHckas, Ypan (¢poTo HUK exrtem56 - http://photoshare.ru/photo10812756.html).

OpHako B onpegeneHHoOm nepeyHe cmyau,mﬁ TEOO0/TNTHAA CbeEMKaA NONPOCTY HEBO3MOXKHaA:
Be€pPTUKa/IbHblE KON10A4LbI U MeaHAPbI, CU1bHO O6BOAH€HHbIe XoA4bl, NnoaBOAHbIE Newepbl U T.M.

M Bce-Taku NOMbITaTbCA CBECTU K MMHUMYMY Halle BO34ENCTBME HA CbEMOYHbIN MHCTPYMEHT
MMeeT NPAMOM CMbICA.

OCHOBHbIEe NPUHUUNDbI METOAUKHU

ElLe pa3s CKarKy, YTO HUYEro NPMHLUMNNANBHO HOBOrO A He M306pen.

Bce cocTtaBnstolme B TOM AN MHOM GOPMe NPEKPaCcHO M3BECTHbI B reoaesnm n nogapobHo
onucaHbl B cneunanbHoi MTepatype A NpodpeccMoHanos B aTol obnaactu.

Al NPOCTO a4anNTMPOBa KOe-YTO A/1A CbeMKM NeLLepsbl.

OCHOBHbIX MPUHLMMOB A,Ba:

- CbeMOYHbBIN MHCTPYMEHT A0/IKEH 6biTb LMPPOBLIM.

- B MOMEHT usmepeHU MHCTPYMEHT He A0JI)KEH HAaXO4UTb B PYKaX CbeMLUMKA.

I'Ionp06y+0 onncaTb 3TN CoCTasaAOWMEe, HO CHa4vana, 4N1A NPOCTOTbl U3ZTOXKEHNA U
B3aMMOMNOHMMAHWUA, eCTb CMbIC/Z1 BBECTU PAL, onpep,eneHMﬁ.


http://photoshare.ru/photo10812756.html

Kniouesble onpegeneHua

CTaHUMA MHCTPYMEHTA — CTaHUMSA, HAa KOTOPOW pacnonaraetca TONOCbeMOYHbIA MHCTPYMEHT U C
KOTOPOW NPOU3BOAATCA n3MmepeHus. Mo cyTn, dusmnyeckas ToUKa Ha Moy NeLLeps.

CTaHUMA MULLEHU — CbeMOYHAA CTaHUMA, Ha KOTOpOﬁ pacnonaraeTca mulleHb 1 4o KOTOpOD’I
npon3BoaATCA USMEPEHUA. Toxe ¢M3M‘-IGCK3F| TOYKa Ha noAay newepeobl. B ngeane, B npouecce CbemMKU B
TOYHOCTU CcOoBNnagaroLan C TOYKOM CTaHUWNN MHCTPYMEHTA.

MuLeHb — HeKoe YCTPOMCTBO (aHaior reoae3nyeckom penkn), Ha KoTopoe NPoU3BOANUTCA
BM3MPOBaHNE TONOCHEMOUYHbIM NHCTPYMEHTOM.

ba3a M3MmepuUTeNIbHOro MHCTPYMEHTA — HEeKasi TOUKA B MPOCTPAHCTBE, OT KOTOPOKN NPOU3BOAUTCA
OTCYeT PacCTOAHUA MeXKAyY CTaHLUAMMU.

basa M3MepUTeNbHOIO MHCTPYMEHTA A0/1KHA COBMAaZaTh N0 BEPTUKANN CO CTAHLMEN
WMHCTPYMeHTa. MHbIMM CNOBaMM MHCTPYMEHT AOJIXKEH pacnoaaratbCa Haf CTaHuuMen Tak, yTobbl ero 6asa
HaxoAmMNacb TOYHO NO BEPTUKAAN Hag, HEA.

ba3oBoe paccToAHWE MHCTPYMEHTa — PacCTOSHUE MO BEPTUKAAW OT CTaHumuM (OT nosia newepbl)
[0 6a3bl K3MEPUTE/IbHOTO MHCTPYMEHTA.

ba3oBoe paccToaHMe MULLIEHU — PACcCTOAHME N0 BEPTUKANM OT CTaHUMUM [0 UEeHTPA MULLEHU, Ha
KOTOprVI npon3soauTcAa BU3NpoBaHUeE.

Mnatdopma — npucnocobneHme K WTaTUBY ANA PA3MELLEHNA MHCTPYMEHTA NPY BU3UPOBaHUM.

Bu3upylowan CTOPoOHa — CTOPOHa NaTGopMbl, 3a4atoWasn HanpasaeHne gAnNHHOM ocK
N3MepPMUTENIbHOrO MHCTPYMEHTA. Ta CTOPOHa NapasiesbHa HanpaBAeHWIo BU3MPOBAHUA — NPAMOWA
JIMHUK, COEAMHAIOLLLEN ABE CTaHUMMN.

OnopHas CTOpPOHa — CTOPOHA NaaTdopmbl (ee BOPTUK), Ha KOTOPYHO ONMPAETCA UHCTPYMEHT Mpu
N3MepeHUM BEPTUKabHbIX Yri0B. OBbIYHO 3TO HUMKHAA NOL YKNOH ee CTOpOoHAa. OAHaKO ONOPHON MOXKeT
CNYXUTb U NepegHnin 6opTUK NNaTGOPMbI MOXKET CNYHKMUTb ONOPHON CTOPOHOM ANA U3MEpPEHUS
a3MMyTOB NPU KPYTbIX BEPTUKANbHbIX YKAOHAX — A1A YCTPAHEHMA NOrPeLHOCTU MarHMToOMeTpa n3-3a ero
OpPUWEHTALMM B NPOCTPAHCTBE.

N3mepUTeNnbHbIN MHCTPYMEHT

ByAyun XOpOLLO 3HAKOM C MeXaHUYECKMM U3MEPUTENbHbIM MHCTPYMEHTOM (Komnachl, bycconu,
SK/IMMETPbI, PYIETKU U T.MN.) A peLlna 3amMeHnUTb UX LdpoBbiMK, 61aro, TaKOBbIE Y¥Ke eCTb U BMoAHe
OOCTYMHbI.

MOHATHO, UTO A He ABNAIOCb NEePBONPOXOALLEM B 3TOM 061aCTU. YK 0YeHb COBNa3HUTENIbHO
BOCMO0/1b30BaTbCA NPENMYLLECTBAMU LIUPPOBbLIX MPMBOPOB Hal MexaHUYeCcKnmm!

B yacTHOCTH, 06 yAa4YHOM MCMNO/Ib30BaHMM UMPPOBOTro MHCTPYMEHTA NULLET ONATb e AnaH
Yapaiing B nocneaHen pegakunmn KHurn «Beptukanb» (Alan Warild “Vertical”, 2007). Ha cTpaHuue 172 8
pasgenie «DNeKTPOHHbIE MHCTPYMEHTbI» ANlaH KPaTKO ONMUCbIBAET «TONOGUA» CBOEN KOHCTPYKLMUN
(Pnc.07):

«/1s aKcriepumeHma A yCmMaHoB8Us 31eKMPOHHbIU KAUHOMEMP U 371eKMPOHHbIU KOMMIAc Ha
dansHomep "Disto". Moay4unoce Heumo spode "yugpposozo monoguna" 6e3 HUMu. locne
U3HQa4asbHOU peaynuposKuU KauHoMmemp u Komrac "susupyrom” no saszepHomy sy4y.
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Hayenbme nasep HA uyesnb, HaXmMuUmMe UKCUPYIOWYHOCA KHOMKY HA KAUHOMempe, 3aguKkcupylime
MOKA3aHue KoMIaca, 3amem 803bMume paccmosHue.

Tenepb 8bI MO}ceme MPoO4YUMame MOKA3AHUA UHCMPYMeHmMo8 yOobHO, a He Moo HeKum
Heykaxcum yaaom. lpouedypa 6osaee npocma, yem ¢ "Suunto”, u He cmonb nezka Kak ¢ "Topofil", Ho
80aM He HYyHHO 3a60mumbcs 0 HUMU.

Bbl 8Ce euje puckyeme 803MOXHOCMbIO OWUBKU rpu nepernucbisaHuU NoKas3aHul
UHCMpymMeHmMo8 8 #ypHan. Ecme Hadexda, umo 8bl cOenaeme MeHblwe owubOK npu nepenucsbisaHuU
yugpossix omcyemos, Yem rpu pabome ¢ AHAM0208bIMU UHCMPYMEHMAMU.

Ha ¢oTo BuaHO, 4To Kopnyc Tonoduaa BbiNOJHEH U3 HEMArHUTHbIX MaTepPUanos.

Mpobnemoii gna Komnaca ABAATCA MarHUTHbIE NO/A, CO34aBaeMble 1a3epPHbIM 4a/IbHOMEPOM U
KAMHOMETPOM, NperKae Bcero — batapenkamm UX NUTaHKS.

Ho TaK KaK B3aMMHOE pacno/oXKeHne Bcex
COCTaBAAIOWMX CTaBUNBLHO, TO, BEPOATHO, MOXHO y4ecTb
NOrpewHoCTU BAMAHMA HAa KOMNAC M3HAYaNbHOM ero
perynnmpoBKon (KannbpoBKoi).

Al He 3Halo, KaKMe MMEHHO UHCTPYMEHTbI
Mcnonb3oBaa AnaH, a NOTOMY HUYEro He MOTy CKasaTb O UX
XapaKTEPUCTUKAX MU BO3SMOMKHOCTAX.

Puc.07. dneKTpoHHbI Tonodpun AnaHa Yapaiinga

CKaXky TONIbKO, YTO M3Ha4a/IbHO A TOXKe Ayman o6
3N1EKTPOHHOM Tonoduae, HO 13-3a HEAOCTaTKa
COCTaBAAOLWMX (He YAaN0Ch KYMWUTb 3/1eKTPOHHbIM Komnac K
KJMHOMETP C YA0B/IETBOPUTE/IbHbIMM XapaKTEPUCTUKaAMM
npu HopManbHOW LeHe) nowen 6onee AOCTYMHbIM NyTEM.

1. JlasepHblit panbHOMep

NasepHblit fanbHOMep (py/ieTKa) N1eXUT B OCHOBE HO/IbLUMHCTBA COBPEMEHHbIX METOANK
TONOCBHEMKM NeLlep.

C 2006 roga a nonb3oBasnca ganbHomepom «Leica Disto A5»: nacnopTHas TOYHOCTb U3MEPEHWIA:
+ 2,0 mm; ganbHocTb A0 200 m (Puc.11, cnesa).

HecmoTpsa Ha To, UTO 3Ta MOZE/b Y3Ke He MPOMU3BOANTCA, MO OCHOBHbIM XapaKTepUCTUKam OHa
MaJio OT/InYaeTca OT nocieaytomx 6onee cospemeHHbIX moaenei.

BO/IbLIMM NAHOCOM ABAAETCA NMUTaHMUE OT 2-X 06bIUYHbIX 3/1eMeHTOB AA, KOTOPbIX XBaTaeT OYeHb
HazoAnro.

BO/bLIMM MUHYCOM — TO, YTO 0BblYHble BaTapenknm MarHUTHbIE, N AaKe BbIKAOYEHHbIN
OanbHOMeEp co3faeT AeBMaLMIo PALOM PaCcMoNOKEHHOTO Komnaca.

Cneayrowmm LWarom B pa3BUTUKN Na3epHbIX A4abHOMEPOB CTa/I0 OCHALLEHUE NX
aKcenepomeTpamm — CEHCOpamMM AN5 U3MePEHMA BEPTUKAbHDBIX YI/10B.

Takue mogenm Kak «Disto X310» (cm. Bbiwe Puc.11, B cepepuHe) n apyrme — UMetoT BCTPOEHHbIE
CEHCOpbI 4N U3MEPEHNA BEPTUKAJbHbIX YTN0B, YTO ABASETCA UX BONbLUMM MIOCOM.
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DISTO™ 5810

Puc.11. laszepHble ganbHomepbl Gupmbl «Leica»

cnesa — Disto A5 — To/1IbKO AanbHOMep;

B cepeauHe — Disto X310 — sanbHOMEp C KIMHOMETPOM;

cnpasa — DISTO S910 — sanbHOMep nocneaHei (Ha KoHel, 2015) roga MoZenu ¢ KIMHOMETPOM U
KOMMacom.

2. TanHcTtBeHHbIU “Disto X”

MoKa cyA, Aa Aeno, cneneonorn Mnpa BCNOMHWIM O «3MOXe CaMoae bLUINMKOBY, pa3paboTas
CUCTEMY A00CHALLEHMA NOKYMHbIX AabHOMEPOB PUpMbI «Leica» He06X0AMMbIMM CEHCOPAMM U
CUCTEMAMM C COOTBETCTBYIOLLEN NEPENPOLIUBKON 3NEKTPOHUKN. MTOrOBbIA BapMaHT Noly4Ma Ha3BaHMe
«Disto X» 1 40/T0 MOPOYMA FONI0BbI TEM, KTO MbITasICA MOHATH, YTO 3TO TAKOE U rAe 3TO MOMKHO KynnTb?

OKa3a/ioCb, YTO KyNuTb Herge — camoAesika. MoHATHO, YTO NOCUIbHAA TONbKO
KBaNMOULMPOBAHHbBIM 3/IEKTPOHLLMKAM M TO He MHOTMM. Ha KyxHe, 6e3 COOTBETCTBYIOLErO
06pa3oBaHMNA 1 HAaBbIKOB HE OCWU/IULLb.

Cucrtema He orpaHMyYnBaeTcA CO6CTBEHHO MHCTPYMEHTOM KTPU-B-OAHOMY, 3 ABAAETCA
pa3paboTkoi Paperless Cave Surveying — «be3bymakHoi CbemKku Mewep». To ecTb,
aBTOMATU3MPOBAHHOMN 3/IEKTPOHHOW CUCTEMbI U3MEPEHUI, NnepeHeceHns MHGOPMaLLMK B MOPTATUBHDIN
KOMNblOoTEP C NomMoLbto 6ecnpoBogHoO KommyHMKaumn Bluetooth B perkume «on line» ¢
04HOBpPEMEHHON 06paboTKOM AaHHbIX M MOCTPOEHUEM NEPBUUYHOI TONO-CXEMbI MELLEepbI.

lpoMagHbIl War Bnepes, 8 TEXHONOTMN NOA3EMHOMN TONOCHEMKMN!

JTa pa3paboTKa He MMeeT OTHOLLEHUA K pupme «Leica». MoaHYI0 MHPOPMALMIO NO HEN MOXKHO
HalTn B MHTepHeTe Ha caliTe - http://paperless.bheeb.ch/ .

Co BpemeHem 1 dupma «Leica» ToxKe Havyana BKAOYATb MAarHUTOMETP B CBOU NpubopbI
nocneaHux moaenein, Takne Kak — «Disto D810 touch» n «Leica DISTO S910» (cm. Bbilwe Puc.8 cnpasa).

OAVH U3 OCHOBHbIX HEOCTAaTKOB MHCTPYMEHTOB NOCNEAHUX MOKONEHUI — UX LieHa, KoTopas Ha
KoHel, 2015 roga He BbI3biBafa 3HTY3MA3Ma 418 UX NPUOBPETEHNA M LMPOKOTO UCMONb30BaHUA B
newiepax.

[NaBHbIM }Ke Heg0CTaTKOM MHe NPeACTaBAAETCA He NpeAHa3HaYeHHOCTb STUX UHCTPYMEHTOB A8
MapLpyTHOM Tonorpaduyeckol CbeMKM — B OT/IMUME OT camogenbHoro «Disto X».
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K cyacTbio, HyXKHble HaM 3/1eKTPOHHbIE CEHCOPbI CErOHA NoyYatoT Bce 6oblie pasHO0bPa3HbIX
«ragyKeToB» U cpeam HUX, Npexae Bcero, CMapTdOHbI.

3. Uudposon KnuHomeTp

[na nsmepeHuns BepTUKabHbIX YI/10B (YKJIOHOB) 3/1eKTPOHHOE YCTPOMUCTBO AOJIKHO MMETb B
KOHCTPYKLMN G-CeHCOp MM akcenepomeTp. OKasanock, 4To B moeM cMmapTdoHe «Cat B15» OH ecTb
(Puc.12). TnaBHas po/ib B 3TOM OTKPbITUNY, KaK U B NPUOBpeTeHnmn cynep-mobunbHNKa, NpUHaANEKUT
MOeMy KOMMbloTepHOMY Bory-crnacaTtento — CbiHy BOpKy.

AmepuKaHckaa pupma «Caterpillar» cnasutca npomssoacTBOM «He yoMBaeMbIx» MOBUABHbBIX
TenepoHOB A1a YCN0BUIA NOBbILEHHOW «HEBNAroNPUATHOCTUY — UMEHHO TO, YTO HEOBX0AMMO ANA
newep.

[loBosibHO BbICTPO A 0cTaHOBMACA Ha nporpamme «Clinometer» (OC Android).

Puc.12. CmaptdoH «Caterpillar B15» u nporpamma «Clinometer» gna OC Android

Ocob6eHHO HarnAgHO YyBCTBYELLb NPENecTb LMPPoBOro yraomepa npu MasblX yrnax yKIoHa
CbEMOYHOI0 X043, XapaKTePHOro ANs pyces BOAOTOKOB — He NPUXOAUTCA H6oJiblie MPUHUMATL peLleHus,
TMna: «A nycme 6ydem 3 2padyca!»

[NaBHbIM NPENMYLLLECTBOM LNMPPOBOro KAMHOMETPA CHMTAO NPOCTYIO KaAMBPOBKY M AOCTaTOUYHYIO
HEe3aBUCMMOCTb U3MEPEHUI OT NONOKEHUA UHCTPYMEHTA B MPOCTPAHCTBE — HE HY}KHO /IOBUTb
BEPTUKa/IbHYIO NIOCKOCTb M CNeAnTb, YTOBbl CTPEKA He 3acTpAna NpU nepekoce. YKNOHbI — npuyem
0AHOBPEMEHHO NPOAO/bHbIE 1 NOMNepeYHble — U3MEPAOTCA OTHOCUTENIbHO AJIMHHON OcK B to6om
NONOKeHUN cMapTdoHa.

4. Undposoit Komnac

OcHacTmB cBOIM CMapTPOH aKCeNepoOMETPOM, aMePMKAHLbI MOYEMY-TO HE NOAYMaNu o
MarHutTometpe (Magnetic Field Sensor). B pesynbTaTte A C OFpOMHbIM pa3oyapoBaHMeM ybeguca, 4to
nporpammbl Komnaca Ha «Cat B15» He paboTator.

Ho Boias BO BKYC C U3MEPEHMEM YK/IOHA, MHE O4YEeHb XOTENOCh CAENaTb U U3MEPEHME a3UMYTOB
CTO/Ib e TEXHONOMNYHbIM U YA0BHbIM.
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Mpobnema nonyumna peweHme, bharogapa moei goye KapoanHe, nocTOAHHO OKasbliBatoLLEn
HaLMM MCCNeaoBaHUAM HeOLLEHMMYO Nomolb. OHa Bblgenaa AN HYXKA, U3panabCcKoi cneneonormm
cBovi cmapTooH «Nokia Lumia 900», umetowwmin Bce Heobxogumoe (Puc.13).

Mporpamm Komnaca 418 cMapThOHOB CyLLeCcTBYEeT NpegocTaTodHo. OcTaBasioch BbibpaTb
Hanbonee yaobHyto. A octaHoBUACA Ha nporpamme «Compas4WP» (OC Windows).

CpaBHeHMeE C MeXaHMYECKMMM KOMMNAcamu AaeT BMoJiHe CONOCTaBUMble pe3y/bTaTbl.

M cHOBa r/1aBHbIM NPEMMYLLLECTBOM LIMPPOBOro KoMmaca cYMTato NPOCTOTY KanMbpoBKM 1
[0CTaTOYHYO HE3aBUCUMOCTb M3MEPEHUI OT NONOXKEHUA CMapTPoHa — 0TNagaeT HeobxoAMMOCTb
YypesmMepHO JIOBUTb FOPMU3OHTAIbHYIO MNIOCKOCTb U CBA3aHHAA C 3TUM HETOYHOCTb U3MEPEHUI a3UMYTOB
Npv BU3UPOBAHUU C 6HONbLUMMWN BEPTUKANbHbIMU YrIamMu.

X0ouy 3aMeTUTb, YTO 3TOT MOMEHT CaeayeT 3apaHee UCCNeAoBaTb A1A KasKA0ro KOHKPeTHOro
cMmapTdoHa, 4Tobbl onpeaenmTb A0NYCTUMbIE YI/bl MepeKkoca NA0CKOCTU cMapThOoHa OTHOCUTENbHO
ropu3oHTaNN, Kak B MPOAOALHOM, TaK U B NONEPe4YHOM HanpasaeHUN.

Puc.13. CmaptdoH Nokia Lumia 900 u nporpamma «Compass4WP» B paboTe

5. KomnaeKcHbie nporpammbl

KoHeYHo, No/sb30BaTbCA NONEPEMEHHO ABYMSA GUINYECKMMM YCTPOMCTBAMM MEHee YA06HO, Yyem
OLHVM, UMEIOLLMM KOHCTPYKTMBHO 06a ceHcopa. Takne cmapTdOHbI eCTb M AOCTYMHbI. B YacTHOCTH,
«Nokia Lumia 900» nmeet ob6a ceHcopa.

Mporpammbl ANA OAHOBPEMEHHOTO U3MEPEHMA Aa3MMYTA M YKIOHA TOXKe He peaKocTb. Mory
npusecTun Ase, KOTopble onpobosan B paboTe. 310 «Compass Level» (Ha pycckom A3bike Ha3biBaeTCA
«Komnac c ypoBHemy - https://trashbox.ru/topics/70160/compass-level-2.3.7 ) 1 «Spirit level & Compass» ot
plaYaid, 4to no moemy pasymeHunto o3HauaeT «y3blpbKOBbIN YPOBEHb M KOomMnac», HO poccuiickue
NPUKONNCTbI NepeBenn Kak «YposeHb [yxa» (Puc.14, cnpasa)

(https://play.google.com/store/apps/details?id=net.playaid.spiritlevel&hl=ru).

6. Bonpoc 3amL,eHHOCTU MHCTPYMEHTA
[naBHOM Npobaemoit cMapTPOHOB, OCHALLEHHbIX 060MMM ceHcopamu, Tuna «Nokia Lumia 900»,

ABNAETCA OTCYTCTBME 3aLLMTbI OT arPeCcCUBHbIX BHELHMX GpaKTopoB. Mblib, BoAa, rPA3b, yaapbl — 3TO He
ONA HUX.
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MOHATHO, YTO O6bIYHbIE CMAPTHOHDLI HE BbIAEPKMBALOT YCA0BUI Neltepbl. MHe NOoKa yaaeTca He
yrpobuTb «HoKk1to», HO paboTa c Hell TpebyeT NOBbILWEHHOrO BHUMAHMWA U aKKypaTHOCTU. MpuxoamTcs
3aK/ienBaTb BCe pPa3beMbl NAACTbipem, NePEHOCUTb B CNeLManibHOM KecTKom Kodpe 1 paboTaTb B
NMOCTOAHHOM CTpaxe YPOHUTb UAM NPUAABUTb CMAPTHOH No xoay.

K corkaneHuto, NOAHOLEHHbIX CMapTPOHOB IHAYPO-KAACCa HE TaK YK MHOTO B Mpoaaxe.

OueHb KcTaTh «Caterpillar» Hayan nponsBoaANTL HOBYIO MOAENb CBOEro «Besgexoaa» — «Cat
S50%», Ha 3TOT pa3 MMELOLLYHO BCE HEOBXOAMMblE KOHCTPYKTUBHbIE XapaKTEPUCTUKKN U Bonee-meHee
OOCTYMHyIo LeHy (Puc.14).

Becbma BEPOATHO, YTO eCTb Apyrne cMapTdPOHbl, NoAX0AALME A1A PaboThl B newepax —
Mbl/IbHbIX, MOKPbIX, FPA3HbIX, C Pa3HbIM KAMMATOM, HO Al C HUMM HE 3HAKOM.

Puc.14. CmaptdoH Cat S50 u nporpamma «Spirit Level & Compass» B geiicteun.

7. Bonpoc ToYHOCTU

CeHcopbl rpaBUTaLMM MU MarHUTHOTO NOJIA, BCTPOEHHbIE B CMapTHOHBI, Kak 1 Ntobble npubopbl ann
OpPMEHTaLMM B MPOCTPAHCTBE, MOMYT MMETb NOrPELIHOCTM U OLUMBKK, 3aBUCALLME OT MHOTUX GaKTOPOB.
YT06bl CBECTM MX K MMHUMANbHbIM, CYLLECTBYIOT pa3Hble METOAMKM, B 3aBUCUMOCTM OT CEPbE3HOCTU
peliaemblx 3a4a4. B MHTepHeTe 40BOAbHO aKTUBHO 06CYKAA0TCA BONPOCHI KaAnMbpoBKM 060MX
CEHCOPOB, 1 Ha 3TOM A OCTAHOBJ/IIOCb HUKE (CM. pa3aen «Bonpoc KanmbposBKku»). PasHble Nporpammbl
KoMnaca 1 KAMHOMETPa MMEIoT PasInyHble BapuaHTbl U MHTepdeicbl Kannbposku. Kpome Toro,
KOHCTPYKTVMBHbIE 0COBEHHOCTM CMapTPOHOB HAaKNAAbIBAIOT ONPeAEeNEHHbIA OTNEeYaToK Ha paboTy
CEHCOPOB M NPOrPamm, UX UCNO/b3YHOLLMX.

Mcnonb3oBaHWe akcenepomMeTpoB M MAarHUTOMETPOB B Newepax UMmeeT paj, OCO6€HHOCT€I71, no
CpaBHEHUIKO C UCMNOJ/Ib30BAHNEM UX HA MOBEPXHOCTH.

[naBHbIM NAtOC — OTCYTCTBME MHOXECTBa MAarHUTHbIX nonem pa3H017| Chnbl U AMHAMUKN,
CO34aBaeMmMbliX 6ecKoHeYHbIM pa3Hoo6paameM YCTDOﬁCTB M Mmatepuranos, KOTOPbIMU boraTta Hawa
COBPEMEHHOCTb. B nogzemHom Mmupe AEﬁCTBYET TOZILKO MarHUTHoe noJsie 3eM/u, He cYnTan CﬂyHaVIHbIX
1N Be€CbMa peaKunx aHomanui. Ecnan mbl no3aboTrmca o cBoem CHapAXeHUn, yTObbI YCTPaHWUTb AeBunaunio
OT Hero, To (I)aKTVI‘-IECKM MarHMTomMmeTp 6yp,eT pearnpoBaTb TO/IbKO Ha reOMarH1MTHoOeE noJse.

AKCEJ’IEpOMepr BOO6LLI,e HWYero He mellaeT, TaK Kak B newepe mbl nepeaBnuraemca O4eHb n
Oo4yeHb MeaNeHHO, a BHEWWHUNE NepeMeEHHbIe YCKOpPEeHUA, Hanpumep, oT BVI6paLI,VIf;1 Pa3/IM4HOTO
npounucxoxaeHmna, oTCyTCTBytoT.
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B cBA3K € 3TUM KannbpoBKa MHCTPyMeHTa obneryaertcs, a CTabubHOCTb MOKa3aHUiA 3aMeTHO
60s1ee BbICOKA. HaCKONbKO CyLL,ECTBEHHO, i OCO3HA/, CPArKanaCb AOMa C MPOrpamMmmamMm Ha CBOEM HOBOM
«Cat S50» 1 cpaBHMBaA NOKA3aHMA C MEXaHUYECKMMM KOMMacaMm 1 YpoBHAMMU. f 0BHapYKKUA Aaxe
NPUCYTCTBME METaNNNYECKMX 6OATOB B CTO/IE, HE TOBOPA YXe O BCEX OCTa/IbHbIX MCTOYHNKAX BAMAHMSA Ha
MOKa3aHMA HECYACTHOMN 3NEKTPOHMUKMN.

B TaKMX yCNI0BUAX HE MOMOraeT Aaxe KannbpoBKa, KOTOPOI XBaTaeT Ha OYeHb He A0Aroe Bpems,
noc/ie Yero CeHCOPbl HAYMHAIOT MOTUXOHbLKY — AN HE NOTUXOHbKY — Cbe3¥KaTb CO CBOMX MO3ULIUIA.

Mpr3HaloCb, YTO MOC/E 3TOr0 MNOATEPreicTa y MeHA AaxKe BO3HMK/O YyBCTBO, YTO UMdpoBan
CbeMKa Bce elle yaen meytaHuit. OuyeHb paccTpouICcA...

Ho B nelyepe KapTnHa meHaeTca pasutenbHo! HasepHo 61aroaapsa NnpocTpaHCTBEHHOM
0AHOPOAHOCTU MarHUTHOM 1 rPaBUTALMOHHOM 06CTaHOBKK Nog, 3emnen, byayum oTKkanmbpoBaHsl,
ceHcopbl paboTatoT cTabuibHO B AMana3oHe opueHTaumMii, 06bIYHOM 414 TONOCbeMKU. B 3TOM nerko
ybeanTtbea, nepruoamyecku cpaBHMBan X NOKa3aHMA C MeXaHMYECKUM MHCTPYMEHTOM, KOTOPbIN
no/ie3HO HOCUTb ¢ coboit. [laske ecam ¢ paboTol 3NeKTPOHUKN Bce ByAeT XOPoLLo, TO B aBapUIMHOMA
CUTyauum byaeT anb Npekpallatb paboTy TONbKO NOTOMY, YTO Ce/l aKKYMYNATOP CMapThOoHa.

Mowu npucnocobaeHna ANna PacnonoXKeHNA MHCTPYMEHTa, O KOTOPbIX peyb NOMAET HUXKe, AenatoT
TaKue NPoBEPKN TOUYHLIMWU U HeobpemeHUTeNbHbIMWU. MHe OHM NOKa3anncb ONTUMUCTUYHBIMM
HaCTONbKO, YTO BbI3BaNN AoBepue K cMapTGOHaM, KaK MHCTPYMEHTY AN CbeMKU. B COBOKYNHOCTM C
npeasiaraemon MeToANKOM PaboTbl, Ha MOM B3r1A4, NOJy4aeTcsa BeCcbMa U BecbMa 3pPeKTUBHO.

O60pyaoBaHNE CbeMOUHbIX CTAaHLUIA

MOCKO/IbKY FNaBHbIM YCNOBUEM METOAMKM ABNAETCA OTCYTCTBME KOHTAKTa MHCTPYMEHTA M PYK
CbEMLLMKA B MOMEHT U3MEPEHUI, HeoHXoANMMO ObII0 NPUAYMATb, Ha YEM PacnoaaraTb UHCTPYMEHT U C
Yyem eMy B3aMMOLENCTBOBATb: BO YTO LLeINTLCA?

B obLem v Lenom: ANns MHCTPYMEHTA HYXKEH LWTATMB, a 411 LesV — MULLEHb.

Mo xoAy CbeMKM Ha KaXKaoW CTaHL MK NooYepesHO pacrnonaraem Mbo WTaTuB C U3MePUTE/IbHbIM
WMHCTPYMEHTOM, 60 MULLEHD.

Ob6a ycTpoicTBa A0/KHbI YA0BNETBOPATL ABYM OCHOBHbIM TPebOOBaHMAM:

A) WUTaTnB 1 muwieHb [0/MKHbI 06ecneunBaTb OAMHAKOBOE PACCTOAHME NO BEPTUKANAU OT
CTaHuMM (TOYKa Ha Nony newyepsbl), Kak Ao 6a3bl UI3MePUTENIbHOrO MHCTPYMEHTA (LUTaTUB), TaK U 4,0
LEeHTPa MULLEHMW.

TpeboBaHMe He HOBO — OHO ABAAETCA 06LWMM 41 Nt060oro HUBENNPOBAHUSA, TO €CTb, U3MEPEHUA
BEPTUKA/IbHbIX YI/10B Ha MECTHOCTU. A TaK»Ke bosiee YeM NoNesHo A/1a YI/IOMEPHOM CbeMKM.

b) LUTaTMB M MULLEHb A,0¥Hbl 6bITb HE60NbLLON BbICOTbI, YTOObI:

- NOMeLLaTbCA NoJ CBOAaMM HU3KUX Na308B;

- He TO/IbKO MOMELLATLCA, HO 1 AlaTb BO3MOMKHOCTb CHMTaTb NOKa3aHuA;

- MaKCMMaNbHO CHU3UTb MNOrPELIHOCTb CTaHL MM, BO3HUKAIOLLYIO 33 CHET OTKAOHEHMA 6asbl
N3MEepPUTENIbHOTO MHCTPYMEHTA U LIeHTPa MULLEHM OT BEPTUKAIM HAf, CTaHUMEN Ha NOY NeLLepbl.

B xo4e oTpaboTKN METOAUKM A UCNONb30BaA ABa PasHbIX WTaTnea ¢ 6a308biM paccToAaHnem — 11
1 13,5 CM 1 MULLIEHN COOTBETCTBYIOLLEN BbICOTbI.

DononHutenbHoe ycnosue: 6a3oBoe PaccTOAHME LUITAaTUBA HE 3aBUCUT OT BbICOTbI X043 U
OCTaeTCcA NOCTOAHHbIM.

B 3TOM ecTb onpeaeneHHble Heya06CTBa, TaK Kak npuxoamuTtca paboTaTh B napTepe (npouecc
061er4atoT HaKOJIEHHUKWN U HAaZIOKOTHMKK). Ho — elle pa3 noayepKHy — raBHbIN NOC B TOM, YTO — NpuU
NPOYMX PaBHbIX Masias BbICOTa WTATMBA M MULLEHU CYLLECTBEHHO YMEHbLUAOT NOrpeLwwHoCTb CTaHUun. A
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TaKXe NONOMKUTENIbHO BANAET HAa eAMHO0BPa3sMe aNropuTMa M3MepeHna YKAOHOB U PacCTOAHWUIM No
CbeEMOYHOMY X0A4Yy U nocaeaytoLLyto 06paboTky UsMepeHui.

Tenepb HafOo paccKasaTb O WTAaTMBAX U MULLEHM, MOTOMY YTO MX KOHCTPYKLMA CUNbHO BAMAET Ha
BCE acnekKTbl paboTbl C UMPPOBLIM UHCTPYMEHTOM.

1. Wratus

B HacToslee Bpemsa cyulecTByeT 60/blioe MHoroobpasue GpoTo-ITaTUBOB.
FnaBHoe Tpe6oBaHMe K LUTAaTUBY — NOJIHOE OTCYTCTBME MArHUTHbLIX AETaNen.

A) Pazmep

MPUHLUMNMAIBHO CYLLECTBYIOT ABa Pa3Mepa WTaTMBOB: NOAHOGOPMaTHbIE — NO3BOAAOLME
paboTaTtb CTOA, U MUHK-LITATMBDI. [1NA npeanaraeMon meToaukm rogatca oba pasmepa. bonbLuoti
LUTATMB MUCMNOJIb3YETCA B NMOJOXKEHMN Ha BOKY. [0 COBOKYMHOCTM 3TO MeHee yA06HO, XOTA eCTb 1 NHOChI
— Hanpumep, MOXKHO pacrnoJ/iaratbh WTAaTUB B PaCLUEIMHAX U MexXKAy Mblb, NepeKkuapiBas ero Kak MOCTUK.

MWHU-WITATUB HyKaaeTca B 6onee BbIBOPOUYHOM YCTaHOBKeE, HO, Bylyum ycTaHOBMEH, yaobHee B
BU3UPOBaHUW.

B) KOHCTPYKLMA ronoBKu

KOHCTPYKLMA CaMOro LWTaTUBA He TaK BarKHa.
BayKHa KOHCTPYKLUMA €ro ro/IoBKM — NoBOPOTHOM YacTu, K
KOTOpoW Kpenutca ¢poToannapaT UM Kamepa, a B Hallem
c/lyyae — U3MepPUTEbHbIN MHCTPYMEHT. OHa A0KHA
obecneumBaTtb NOJAHOLLEHHOE BU3MPOBAHUE B ABYX
OCHOBHbIX NJIOCKOCTAX M AManasoHax yrios:

- B BEPTUKasIbHOM NaockocTu: oT +90° (BepTuKanb
BBepx) 4o -90° (BepTMKanb BHU3);

- B TOPM30OHTA/IbHOW NJIOCKOCTU: B KPYTOBOM
AuanasoHe 360°.

B peasie wTaTMBbI C NOAXOAALLMMU AR
TOMOCHEMKM r0JI0BKAaMM CYLLLECTBYHOT U, B YaCTHOCTH,
npoussoasaTca pupmoit «Leica» umeHHo ana ee
AanbHomepos (Puc.15).

TpagMLMOHHBIN HeA0CTaTOK — LieHa.

ECTb 1 BTOPOCTEMEHHBIN — BbICOTA, PacCYNTaHHasA
Ha paboTy cToA.

Puc.15. Cneu-agantep TA-36 ana wrartuea Leica TRI 100.

Haunbonee gocTynHbl poTorpaduyeckme WTaTmsebl. HO MX NOBOPOTHAA YacTb He pacciuTaHa Ans
PacnoNoKeHUA U3MEPUTEIbHOFO MHCTPYMEHTA. ITo 06LWMIA HeaoCTaToOK BCexX GOTO-LITAaTUBOB.

Mpu BbIbOpe WTaTNBa cneayeT 06paTUTb BHUMAHME HA KOHCTPYKLMIO €ro ro/ioBKu.

lonoBKa NnogasnatoLlero 60NbLWMHCTBA CEPbe3HbIX GPOTO-ITATUBOB MMEIOT ABE OCU NOBOPOTA:
BEPTUKA/IbHYIO U FOPU30HTa/IbHYH0. YTO6bI NPUBECTM FOPM3OHTAsIbHYIO OCb K TOPM3OHTY, a
BEPTUKA/IbHYIO — K BEPTUKANM (TPeTbs cTeneHb cBO60Abl) MCNO/Ib3YIOT PETYIMPOBKY OJ/IMHbI HOMXKEK.

FoNoBKa BTOPOWM rpynmbl LUTAaTUBOB MMEET LIAPOBbLIV WapPHUP U, COOTBETCTBEHHO,
AOMONHUTENbHYI0 BO3MOXKHOCTb PEFY/IMPOBKM €€ MOJIOXKEHUA. BbICTaBUTb FOPU30OHTANIbHYIO U
BEPTUKA/IbHYIO NJIOCKOCTU NMOBOPOTA MOMKHO, HE MPMKACAACh K HOXKKam. OA4HAKO MUHYCOM TaKoM
KOHCTPYKLMM ABNAETCA CIOXKHOCTb U B UTOre — c1aboCTb PUKCALMM TOTIOBKM B HYXKHOM MOJIOMKEHUMU.
BTOpbIM HELOCTAaTKOM ABAAETCA OFPaHUYEHHOCTb NOBOPOTA FO/I0BKMU B BEPTUKA/IbHOW NIOCKOCTU — O
AnanasoHe «nac-MuHyc 90» He NPUXOAMUTCA U MeyTaTb.
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OnpoboBas 06a BapuaHTa, A 0OCTAaHOBWU/CA Ha NonHoPopmMaTHOM GOTO-LUTATUBE C ABYX-OCEBOW
rOJIOBKOM M NoABepr ero HEKOTOPOoN TpaHCHOPMALMK, KOTOPAA 3aKNOYAETCA B CEAYIOLWEM.

2. NepeobopypoBaHue WTaTUBA

Kaknm 6bl HM 6b11 GOTO-LUTATUB, BCE MArHUTHbIE AeTa/lM — a OHM €CTb — HaZl0 3aMEHUTL Ha
HeMarHuTHble. HecmoTps Ha TO, YTO OCHOBHbIE MAaCCUBHbIE AeTaaAN WTAaTUBOB U3rOTOB/IEHbI U3 JIETKUX
CNNaBOB MM NAACTUKA, OCU U PETYNIMPOBOYHbIE BOATbI OCTAOTCA CTasIbHbIMM U B BO/IbLUMHCTBE C/ly4aeB
— [@)Ke ec/in CTajlb HepXKaBetoLaa — MarHUTHbIMU.

OnpeaennTb 3TO MOXHO C MOMOLLbIO MEXaHMYecKoro Komnaca. Ho npu BbIMMCAEHUN MArHUTHbIX
Aetanen cnegyet UMeTb BBMUAY, YTO B /1l0OOM LUTAaTUBE €CTb AOCTaTOYHO YKPOMHbIE MeCTa, B KOTOPbIX
MOTYT NPATATLCA AETaNbKKU, KOTOPblE AaKe NPU HE3HAYUTEIbHOM Macce MOTyT BCe-TaKM C034aBaTb
aesnaumio. KoBapHOCTb 3TUX AETasiel B TOM, YTO UX BAUAHME HA MAarHUTOMETP HE NOCTOSIHHO, @ 3aBUCUT
OT OTHOCUTENIbHOTO B3aMMOPACMO/IOKEHUA MHCTPYMEHTA M LUTAaTUBA, KOTOPOE MEHAETCA B 3aBUCMMOCTH
OT CbEMOYHbIX TOYEK: MOBOPOT B Pa3HbIX MNIOCKOCTAX NPWY BUSUPOBAHMN B PaA3/INYHbIX HAaNpaBAEHUSX.

3ameHa — 3a43a4a He camas nNpocTas, Ho nocunbHana (Puc.16).

Puc.16. boabwoii wratue «Sony VCT R620» go (cnpaBa) u c 3ameHeHHbIMU MarHUTHbIMK AeTanamm (cnesa).

KoHeyHo, MOXHO nonbITaTbcA
nprMobpecTu WTaTmB C
HEeMarHUTHbIMKU MeTaNINYECKMMM
AeTansAMu, Kak Hanpumep,
aKceccyapbl ANa 3KCTPUM-Kamep
«GoPro» (Puc.17, cnpasa).

CerofiHs 3TO TOXKe peasbHo,
HO, K COXKaJIeHUIO, TOJIbKO B OBbIYHbIX
MarasuHax, eciv NpunTH c
aHa/NoroBbIM KoMnacom. B
NHTepHeTe HanTM MHOpMaUULo O
MarHWTHbIX CBOMCTBAX WTATUBOB
NPaKTUYECKM HEBO3MOXKHO.

Puc.17. MUHun-wtaTUBLI:
cneBa — «Matin MP-202» co cnabomarHMTHbIMU METaNIZIMYECKUMWN AEeTANAMM, NOANEKALLNMMM 3aMEHE;
cnpaBa — MoHonoA-wTatnB « GoPro AFAEM-001» No/sIHOCTbHO HEMArHUTHbIN.
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3. AaanTtauma noa KpenaeHue cneymanbHoi naatpopmbl

MpocTo WwTaTMBa HEAOCTAaTOMHO. Ha HemM Hafo 3aKpenuTb U3MepPUTE/IbHbIA MHCTPYMEHT B
NOIOXKEHUN BU3NPOBAHUA. EC/IM 3TO «cYacTbe TPU-B-OAHOM» M FO/I0BKA LUTAaTMBa COOTBETCTBYIOLLEN
KOHCTPYKLMM (Cm. Bbiwe Puc. 12), To Bce npocTo. Ho ecnv npuxogutca paboTaTtb TpEMA U AaKe ABYMSA
PasHbIMM MHCTPYMEHTAMM HA GOTO-LUTAaTUBE NOOYEPESHO Ha KaXKAO0M CTaHLMM, TO 3a43a4a YCAOKHAETCA.

Al Hawen pelweHWe B BUAE NNaTGopmbl C BOPTUKAMM, 3aKPENIAEMON Ha ro/I0BKe WTaTuBa U
CcNocobHO NOBOPAUYMBATLCA BMECTE C HEM U CAMMM LUTAaTUBOM B HYXKHbIX MJOCKOCTAX U HEOBX0AMMOM
ON1f CbeMKW AManasoHe yrios.

Mnatpopma AoNKHA ObITb U3rOTOB/IEHA U3 HEMArHUTHBIX MaTePUasIOoB.

Al onpoboBan pasHble BapuaHTbl NAATGOPM, UX ONULLY Aanee.

Ba)kHOe yCc/10BMe: LWUTATMB A0/IKEH NO3BONATL KpenaeHue Takon NaaTGopmbl — KEeCTKoe 1 B
NPaBWUAbHOM NONOMKEHUN OTHOCUTENBHO OCel BPALLEHUA NPY NOBOPOTaxX BO BPpEMA BU3NPOBaHUA. B
3aBMCMMOCTM OT KOHCTPYKLMM LITAaTUBA Y3e KpenieHusa nnatdopmbl LOMKEH BbiTb COOTBETCTBYIOLWMM,
W, CKopee BCero, ero nNpuaeTca NPoaymatsb, NoLOrHaTb UAN U3FOTOBUTL.

Mo xo4y paboTbl C pa3HbIMW LITAaTUBAMM A U3FOTOBWUA ABa BapMaAHTA y3/1a KpenaeHusa naatdopmoi:
- «1TACTOYKWMH XBOCT» A1 Na3a ro/IoBKM 6onbworo wratmea «Sony VCT R620» (Puc.18);
- 6bonToBOE COoeaMHEHME C FONOBKOM MUHU-WTaTMBa «Matin MP-202» (Puc.19).

Puc.19. BapuaHT KpenneHusa naatpopmbl K ronioBke wratuea «Matin MP-202» naactukosbimu 6ontamu.
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B 060ux BapmaHTax 6b11M UCMNO/b30BaAHbI TO/IbKO HEMArHUTHblE MaTepuabl, B TOM Yncae
NAacTUKoBble 6BONTbI C Wanbamun 1 rakamm, KOTopble NPULLIOCH NOKYNaTb crneuyasnbHo.
KOHEeYHO, KOHKPETHble BapUaHTbl KOHCTPYKLMN MOTYT BbITb UHbIMU.

4. ObecneyeHMe MMHUMaNbHO YA06HOro 6a3oBoro paccroaHuA

Kak y»Ke 6b1710 CKa3aHO, paccToAHUE OT 3eMan A0 6asbl U3MEPUTENIbHOFO MHCTPYMEHTA AOIKHO
6bITb MMHMMaNbHO YA0OHbIM, UCXoaa U3 ABYX TpeboBaHUN:

A) MaKcumanbHas BbicOTa WTaTUBA
BbicoTa wraTtnea AO/1XKHA NO3BOJ/IATb CbEMKY HU3KNX /1a30B U obecneynTb BO3MOMKHOCTb
CYUTbIBAHMA MOKa3aHUM UHCTPYMEHTa Noa UX HU3KUMU NOTOJZIKaMUN — MaKCMMa/ibHaA BbICOTa.

B) MMHMManbHaA BbiCOTa WTaTUBA
OAHOBPEMEHHO BbICOTA LTaTMBa AOJ/I}KHA NO3BO/IATL NOBOPOT NAATGOPMbI C UHCTPYMEHTOM OT -
90° po +90° B BEpTUKA/IbHOM NIOCKOCTU.

Kak 60HyC nosydyaem MUHUMaNbHOE BEPTUKabHOE cMelleHMe 6a3bl USMEPUTE/IbHOIO
MHCTPYMEHTA U LLEHTPa MULLEHU HaZ, CTaHuMel. Camblli BaXKHbIA MOMEHT HAa CaMOM Zefie C TOYKU
3peHUA COBCTBEHHO TOMO-CbEMKMU.

34ecb BCce 3aBUCUT OT KOHKPETHOrO WTaTMBa, BbIBpaHHOIo ANnsA cbemMKu. COBCTBEHHO, KaK YyiKe
6b110 CKa3aHo, BapMaHTa BCero ABa: 60/bWwol WTaTUB (MONHOMEPHbLIN), U MaNeHbKUIA.

BO/bLION WTAaTUB MOXHO MCMOAb30BaTb TO/IbKO B /IEKaYem, ropU30HTaIbHOM MO0KEHUU. YTObbI
obecneynTb NapanienbHOCTb rOPU30HTAIbHON OCK BPALLLEHUA 3eme U GUKCUMPOBAHHOE paccToaHue
WHCTPYMEHTA OT CTaHUMM, HY}KEH ynop onpeaeneHHON ANNHBI.

BapwuaHTbl ynopa moryT 6biTb pasHble (Puc.20).

Puc.20. O6ecneuyeHne 6a30BOro paccToAHUA NpU fiexKaliem 60ablIOM WITaTUBE:
cneBa — C NOMOLLbIO FOIOBKU LUTATHOMO BUHTA GUKCaALMM BbIABUKHOM LUTAHK;
cnpaea — BapuaHT CaMOLe/IbHON HOXKKMU.

MUHU-WTaTUBLI MCNONb3YOTCA B HOPMaA/ZIbHOM NOJIOXKEHUN, U 3a60TUTbCS €CTb CMbIC/ TO/IbKO O UX

6anaHcMpoBKe — YTObbl He OMPOKUHY/ICA, eCAn NNaTPOPMa C MHCTPYMEHTOM YCTaHOB/IEHbI HA HEM
acMmmeTpuyHo (Puc.21)
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Puc.21. bBanaHcMp MUHK-LUTAaTUBA U3 OJIOBAHHOWN NPOBOJIOKU-NPUNOA.

5. Mnhatdpopma ana usmepmutTenbHOro UHCTPYMEHTA

Mnatdopma gna TONO-MHCTPYMEHTA UMEET ABE COCTaBAAloLWME: cOBCTBEHHO NaaTdopma u y3en
€€e KpenieHus K WTaTney. BapraHTbl KOHCTPYKLUMK Y3/10B KPENIEHUS Mbl PACCMOTPENN Bbiwwe (cm. Puc.
18 n 19).

A) KoHcTpyKuma

CobcTBEeHHO NaTdopma COCTOUT U3 NIaTbl, HAa KOTOPYIO KNALETCA MHCTPYMEHT, U 6OPTMKOB, He
JAKOLWMX MHCTPYMEHTY CbexaTb M yNacTb € NaaThopmMbl NPU U3MEPEHUAX U, OAHOBPEMEHHO, He
MeLLatoLLMe BU3MPOBAHMIO.

B) Marepuan

oboii HemarHuTHbIN. MepByto Nnatdopmy A caenan us gepesa (Puc.22, cnesa). Caenatb nerko,
HO eCTb MUHYC: A€PEBO NPU YBAANKHEHUN C NOCNEAYIOWMM BbICbIXaHMEM Yallie BCEro «BeAEeT», U 3a
reoMeTpuio py4aTbca CA0XHO. Ho gna npobHol moaenun AepeBo NPeKpPacHo NoAXo4uT: NEerKo
MacTeputb 6e3 0CobbIX XMTPOCTEN. M He KPUTUUHO 1A CyXUX NeLLep.

B panbHeiwem aenan nnatdopmbl ¢ 6OPTUKAMM U3 aNIOMUHUEBBIX CNNABOB M AOHbILKOM U3
¢daHepbl (Puc.22, cnpasa). MoHO caenatb U3 NAaCTMacchl, U3 Yero yrogHo, nlb 6bl He 6bl1o
MarHWUTHbIX AeTaneu.

B) ®opma

Al coenan n onpobosan B paboTe 2 BapnaHTa NAaTPOPMbl: KBAAPATHYIO U NPSMOYTrOJIbHYHO
(Pnc.22).

Naea npAaMmoyronbHoM NaaTGopMbl 3aK104aNack B BO3MOXKHOCTM pacnosiaraTb Ha HER
WMHCTPYMEHT B /11060M U3 4-X OCHOBHbIX HamnpaBAeHUIN, HE3aBUCMMO OT NOIOXKEHUA WTAaTUBA. Kpome
3TOro, Yr/bl KBAAPATHOM NAATGOPMbI MOMOratoT NP PaananbHO-NOAAPHOM CbeMKe 33108, 3343Bas
OONONHUTENbHYI0 pa3buBKy nog 45°.

OfHaKo Ha NPaKTUKe HU Pa3y He 3aX0TeI0Cb PACNOIOKUTb MHCTPYMEHT NOMNepeK OCHOBHOM
BM3MPYHOLLLEN CTOPOHbI, @ NOTOMY U3IMLLIHAA ee NaowWwaab v rabaputbl Tpe60BaNM yMeHbLUEHWA.

B pe3synbTaTe A caenan npamMoyronbHyto naatpopmy. OHa OKasanacb NPakTUYHeeE, Yem
KBaApaTHas, 1 CTasia OCHOBHOW B AajibHelLuem.
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) Pa3amepbl

Pasmepbl nnaTpopmMbl onpeaenatoTca MakCUMasibHbIMU rabapuTamm KOHKPETHOTO
N3MEpPUTENBHOIO NHCTPYMEHTA, KOTOPbIN MCNOAb3YEeTCsA NPU TONOCHEMKE.

PaccTosiHMe mexKay KOpoTKMMM BopTUKamm naatdopmbl onpeaensneTca 4JAMHOM CaMoro AJIMHHOTO
MHCTpymeHTa. Y meHs annHa Cat S50 coenana c aavHoi Disto A5 — 144,5 mm.

PeanbHas anvHa moelt nnaTpopmMbl MeXK Ay KOPOTKUMU BopTUKaMK 148 MM, TaK KaK 3To
paccTosiHMe A0JIKHO BbITb YyTb H60/IbLIE, YEM AJIMHA UHCTPYMEHTA, YTOObI OH He 3aCTpeBas U 1erko
YCTAHaBAMBANCA U CHUMAACA C NAaTPopPMbl.

LLnpuHa nnatdpopmbl, COOTBETCTBEHHO, ONpeaenaeTca pa3mepom Camoro WNPOKOro
MHCTpyMeHTa. OgHAKo paccTosHMe Mexay AJMHHbIMU BOPTUKaMM A0NKHO NO3BOAATL NOALENUTb
cMapTdOH NanbLamm, YTOObl aKKYPATHO BbIHYTb €ro U3 Niatdopmbl, He COUB ee opUeHTaL K. ITomy
MOMOTAOT KOPOTKNE TEMJIAKK, KOTOPbIMU 1 06bIYHO 060pYyAayto cBon «CAT», HO 0BblYHble CMAPTPOHBI
WX HE MMEIOT, YTO BbI3bIBAET TPYAHOCTM B 3TOM onepaumu.

B Moem cnyyae cambiM LWUMPOKUM OKasancs cmapTdoH Cat S50 (wmpuHa 77 mm), a peanbHoe
paccTosHMe MeXay ANMHHbIMU 6opTUKamM — 81 mm.

h) FeomeTpus

OAauH 13 60pTUKOB (0BbIYHO BAMKHUIA K KPEMNEHUIO Ha WITATUB) 3aJaeT HanpasBaeHne
BM3MPOBaHNA BCEMMU MHCTPYMEHTAMM, PACMON0KEHHbIMM Ha NaaTdopme. To ecTb, Nnepes,
BM3MPOBAHNEM MHCTPYMEHT KNaAEeTCA K HEMY BMNJIOTHYIO, YTO obecneynBaeT eguHoe Hanpas/ieHne gas
BCEX U3MEPEHNA.

HasoBem aTOT 60pPTMK — BU3UPYIOLLAA CTOPOHA naatdopmbl (Puc.22).

Puc.22. dopma nnatrpopmbl 4N UHCTPYMEHTA: KBagpaTHAA U NPAMOYro/ibHas

[lBa 60pTUKa, NnepneHAMKYAAPHbIE BUSUPYIOLLEMY, AO/XKHbI PacnoaaraTbCa Noa NpaBuibHbIM
NPAMbIM YT/IOM K HEMY.

IT0 BaKHO AN U3MEPEHUI NOA, KPYTO BOCXOAALLMMM U HACXOAALLMMMU BEPTUKANbHBIMU YINAMMU,
Korza BO3MOMHbl OTK/JIOHEHWA B paboTe 060Mx ceHCOpOB (CM. HUXKe pasgen «M3mepeHune asumyToB
KPYTO-HAKNOHHBIX XO40B»).

Mo3aTomy Npu M3roToBAEHUM NAATGOPMbI cCheayeT 06paTUTb HA 3TO ocoboe BHUMaHWe U J06UTbCA
NOJHOrO COOTBETCTBMA yrnos 90°.
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6. KpenneHue nnatpopmbl K WITaTUBY

KaKoi 6bl HM 6blna KOHCTPYKLMA CAMOTo KpensieHus, nnatopma He MOXKeT pacnoniaratbca Ha
LUTaTMBE NMPOM3BOJIbHO OTHOCUTENIbHO BEPTUKANbHOM U TOPU3OHTANbHOM OCell ee BpallleHus.

3710 Hambosiee TOHKUIA MOMEHT.

KoHKpeTHOe pelleHMe 3aBUCUT OT ITATUBA, HO caedyeT cobACTU cneaytolliee yCcaoBue:

- OCb BEPTUKa/IbHOro NOBOPOTa NAATGPOPMbI AOMKHA MPOXOAUTL Yepes AMHUIO Na3epPHOro nyya
M nepeceKaTb ero nog NPAMbIM yriom.

3710 HeobxoAnMO ANnA Toro, UTobbl 6asza CbeMoYHOro MHCTPYMEHTA (N1a3epHOro AasabHomepa) Ha
BCEX CTAHLMAX HaxoAnnach Mo BepPTUKaAM HA 3a4aHHOM PaccTOSHUMM, paBHOM 6a30BOMY (CM. Bblle
OnpepeneHus), Hag, Kaxaon cTaHuMen 1 Npyu NoBopoTe NAaTGopPMbl BOKPYT rOPU30HTaNbHOM ocu (npu
N3MepPEeHMM YKIOHOB) HEe CMeLLLaacb B CTOPOHbI. ITO TpeboBaHWE KPUTUYHO TOJIbKO MO OTHOLLEHUIO K
NlasepHOMY AanbHOMEPY, TaK KaK YKAOHbI U a3UMyTbl UI3MEPAIOTCA NPABUAbHO BHE 3aBUCMMOCTM OT
NnosoKeHus 6asbl Had CTaHUMeN.

Ewe pa3 BHUMATENbHO paccmoTpmum Puc.15 Bbiwe. Mbl yBUAUM, YTO GUPMEHHDIV LITAaTUB U
afjanTtep AN ganbHomepos «Disto» cobatogaeT aTo ycnosue — 3agHAA TopLEBas NOBEPXHOCTb
AanbHOMEpPA, OT KOTOPOWN 06bIYHO MPOU3BOAATCA U3MEPEHUA PACCTOAHMUI, PACNONOKEHA TaK, YTO OCb
BEPTUKANIbHOIO BpaLLeHMA NPOXo4UT Yepes Hee U 0AHOBPEMEHHO NEPECEKAETCA C IMHUEN 1a3epHOro
Nyya.

Mpn 3TOM cam AanbHOMEP PACNON0KEH KOHCObHO OTHOCUTE/IbHO OCK CBOErO BEPTUKAbHOTO
NoBOpPOTa, U €ro BeC CO34aeT BPaLLAloLWLMI MOMEHT, TpebyloLwel HageKHoW GUKcauumn NoBOPOTHOrO
LapHUpa agantepa.

MpY AUCTAHLMOHHOM YNpPaBAeHMN Aa/IbHOMEPOM, YTO BO3MOXHO TO/IbKO Ha CambliX MOCAEAHUX
moaenax amHenkun «Disto», Bce npouye. Ho npu HenocpeacTBEHHOM yMNpaBAeHUM C MOMOLLLbIO KHOMOK U
[aXKe Tay-CKpMHa (CEHCOPHbIM 3KpaH NocAeAHNX MOAE/NEN), OUYEHb JIEFKO AaXKe He3HAUNTENbHbIM
YCUANEM CMECTUTb MHCTPYMEHT M HapyLINTb Hanpas/ieHne BU3UPOBaHUA.

YT06bl YCTPAHUTL 3TOT HEAOCTATOK, A PELLMA pasMeLlaTb Aa/IbHOMEP CUMMETPUYHO
OTHOCUTE/IbHO FOPM30HTa/IbHOM OCK ero BpalleHus (Puc.23, 24 un 25).

OcCb BEpTUKanbHOro noBopoTa
nnatdopmbl

Puc.23. PacnonoxeHue ganbHomMepa OTHOCUMTE/IbHO OCU BEPTUKA/IbHOIO NOBOPOTA NAATGOPMbl Ha H01bLLIOM
LITAaTMBE B /Ie}KayeM MOJIOXKEHMU: OCb NapasnenbHa naathopme 1 NPOXOAUT Yepes BUPTYaabHYIO JIMHUIO
N1a3epHOro /lyya B OKOLLEYKe MU3yyaTens.
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JInHua nasepHoro nyya

-

O TOY

S

Puc.25. PacnonoKeHune ganbHomepa Ha naatdopme MUHU-LITATUBA: BCE TPU OCU (BEPTUKANbHOIO
NoBOpPOTa, 1a3ePHOrO Jlyda M OTBEeCa OT Hasbl MHCTPYMEHTA 40 CTaHLMM) NPOXOAAT NEPNEHANKYAAPHO APYT APYTY
yepes H6a3y U3MEPUTENbHOTO MHCTPYMEHTA.

3TO NPUBOAMUT K CMELLLEHUIO 3a4HEN NAOCKOCTU Aa/lbHOMEPA OTHOCUTEIbHO 6asbl
N3MepUTENbHOIO MHCTPYMEHTA Ha onpeaeneHHy0 GUKCMPOBAHHYIO BEIMYMHY, KOTOPYIO NOTOM cieayeT
yyecTb Npy 06paboTKe pe3ynbTaToB KaXKAoro 3amepa.

Ons moero «Disto A5» 3Ta nonpaskKa coctasndeT — 7,5 cm (0,075 m) Ha KaxkAablit 3amep.

MonpaBKa 3agaeTca HAMW OCO3HAHHO — 3apaHee onpeaeNeHHOM U NOCTOAHHON BENNYMHDI, @
NOTOMY JIEFKO YYMUTbIBAETCA NPM 06paboTKe pe3ynbTaTos.

Ho 3aT10 mbl BbIUTPbIBAEM BO3MOXHOCTb J1IEFKO YNPaB/ATb KHOMKaMy, He pUCKYA HapyLWwunTb
HAUENEHHOCTb Z1a3€PHOro siyda n, COOTBETCTBEHHO, MCKa3nUTb BepTMKaﬂbeIﬁ Yron — yYK/0H. Takxe
cyuwiecrseHHO obneryaetca d)MKcaLI,VI’r'I NnonoxXeHuAa I'IﬂaTd)OprI C MHCTPYMEHTOM B nobom NONOXKEHUMN,
TaK KaK BpalWaTe/ZIbHbIX MOMEHTOB 3a CHET CMELLEHNA UEHTPA TAXKECTUN C OCKU BpaALLEHUNA HET.
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7. MuweHb

B 06Lem cnyyae MULWEHb — 3TO NpMcnocobieHne, Hecylee TOUKY, B KOTOPYLO HanpaBaaeTcs
NlasepHbIn nyy.

B KauecTBe MULLEHN MOYKHO MCNONb30BaTb Pa3Hble, AaXKe BECbMa CNOXKHble NPUCNocobaeHus
(Puc.26, cneBa). Mbl HauMHanK ¢ paHepPKKU, NOCTABAEHHOM CTOMMSA C MOMOLLbIO CBAPOYHOIO 3aXKnMMa
(Puc.26, B cepeguHe).

B nocneaHem BapuaHTe s UCMO/b3YHO NJACTUKOBYIO NMPOOKY, MPUBUHUYEHHYIO K MUHU-LLTATUBY
(Puc.26, cnpasa). MUHMMabHO BO3MOXKHOE PacCTOHMUE OT LeHTpa MuLleHn Ao nona — 11,25 cm,
MaKcumanbHoe — 16 cm. [JuameTp YepHOMN TOUYKN — 5 MM.

MpaKTMKa NOKa3bIBAET, YTO C MOMOLLLHO LWTATMBA C NAATGOPMON Nasep AOCTAaTOYHO SIerko HaBecTu
[AaXKe Ha TaKylo MasieHbKY0 TOYKY Ha NMPUAMYHOM PaccTosHUKU — o0 20 MeTpos, Yero 6onee yem
[OCTaTOYHO A/1A CbEMKM.

ratogw

€MQYHON: TOYKE

Puc.26. BapuaHTbl MULIEeHM

- cneBa — GOTO MULLEHMN, NpUcnaHHoe b. MakcumoBsbim r.TepHonosb Kayb "Mogonbe”;

- B cepeguHe — NepBsblii NPOCTENLNI BApMaHT HalLen MULLIEHM HA CTaguUM U3YYEeHUSA BO3MOXKHOCTEN
mMeToaa;

- cnpaBa — KOHeYHbIN BapuaHT moen muwenu (2015 rog).

8. LleHTpoBKa

YT06bI NpoLLLE pasMelLaTb MHCTPYMEHT M MULLIEHb HA CTaHLMSAX, UX MOIE3HO CHabANUTb OTBECAMM.

K nnatdopme oTBEC NPUKPENEH B TOUKE, /IEXKALLEN Ha YC/IOBHOM NepeceyeHnmr ocu
BEPTUKAZIbHOTO NOBOPOTA NAATGOPMbI U YCNOBHOM NPOLO/IKEHUU IMHUM 1TA3€PHOTO Jly4a OT OKOLLEYKa
n3nyyaTens K 3agHel NoBepXHOCTU AasibHOMepa, OT KOTOPOM 06bIYHO BEAETCA OTCYET PacCTOAHUIA (CM.
Bbilwe Puc. 23 u Puc.25).

YT106bI TOYHO ONpesenTb TOUKY NPUKPeneHnsa oTBeca K naatpopme, NPULETCA HEMHOMO
NOTPYAMUTLCA C USMEPEHUAMM, HO 3TO He TPYAHO.

MOHATHO, YTO MaTepman oTBeca AONKeEH ObITb HE MAarHUTHbLIM.

K MuLLEHN OTBEC NpUKpenaeH TOYHO Noj, LeHTpanbHoM Toukol (Puc.26, cnpasa).
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MeTtoauka Tonorpagpuyeckon CbeMKu

Ecnn paboTaTb B OAMHOYUKY, KaK U C TONOOUIOM, CbeMKY ya0bHee BeCTU 06paTHbIMM 3aMepamu
OT NocneayloLLen CTaHLMM K NpeablayLen.

Mpu paboTe BABOEM MOXKHO CHUMATb KaK NPAMbIMK, TaK M 06PaTHbIMKW 3aMepamm.

B ntobom cnyyae anaepy cbemku cnegyet paboTaTtb C USMePUTEIbHBIM MHCTPYMEHTOM U
onpeaenATb NONOXKEHWE CTaHLMI: TMBO KOMaHAyA HaNnapHMKOM, Pa3meLLatoWMM MULWEHb BNepeam no
xoay (npsmasn cbemKa), iMb6o camomy BbIOMpPaTh C/ieaytoLLyto TOYKY Noa WwTatue (06paTHan cbemkKa).

TaK KaK pacrno/ioXKuUTb LWUTATUB C/I0XKHEE, YeM MULLEHb, CbeMKa 06paTHbIMKW 3aMepaMmm MHe
npeacTaBAseTca NpeanovTUTe/IbHee.

MocnepoBaTenbHOCTb AEMCTBUIA CneayloLan.

1. CTaBMM MMLLEHDb HA NEPBYI0 CbeMOYHYIO TOUKY, 06paTHB ee B CTOPOHY BTOPOI CbeMOUYHbIN
TOYKM.

(Ecnm aTo camas nepBas ToYKa, U3mepsaem 45 Hee pacctosHusa LRUD (Left-Right-Up-Down) u
3aMucbiBaeM UX B XKypHan).

2. Bbibupaem BTOPYIO CbeMOUHYIO TOUKY U1 Ha Heil pasmeLL.aem WTaTMB ¢ N1aTGoPMOiA.

3. Knapgem Ha nnatdpopmy ganbHomep, NAOTHO NPUKAB ero AJIMHHON CTOPOHON K BU3MPYHOLLE
CTOpoHe (6opTMKY) NnaTdopMsbl, a 3afHEN — K ee onopHoM cTopoHe (Puc.27, cnesa).
Mpu aToM paccTosiHMe GaKTUYECKN U3MEPAETCA OT ONOPHOM CTOPOHbI NNaTGOPMbI.

4. BKnovyaem ganbHOMeEp, HABOAUM Na3ep Ha MULLIEHD, B €€ LLEHTP, U PUKCMPYyEM NONOKEHME
nnaTGpopMbl COOTBETCTBYHOLLMM BUHTOM ro/I0BKM WTaTnea (Puc.27, cnpasa).

5. Y6eaMBLINCD, YTO Na3epHbIl Iyd TOYHO U CTabUIbHO HaBeAEeH Ha MULWEHb, aKKYPaTHO (4TOObI
He CMeCTUTb /y4) HaXKMMaem Ha KHonKy «Dist» ganbHomepa. 3aTem cYMTbIBaeM NoKasaHue u
3anuCbIBaeM B MUKETAXKHbIN }KypPHaA MU3MEPEHHOE PAcCTOSTHUE MEX Ay TOUYKaMMU.

Puc. 27. PacnonokeHue nasepHoro gasbHomepa Ha nnatpopme WTAaTUBA U HaBeZeHUEe ero Ha MULLEHb.

6. AKKypaTHO CHUMaem Aa/ibHOMep € NIAaTGOPMbl U HA €r0 MeCTo Knagem cMapTdoH ¢
BK/IIOYEHHbIM KJIMHOMETPOM, MPWIKaB ero AJMHHON CTOPOHOM K BU3MPYIOLWEl CTOPOHE NAaTGopMbl.
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Yron yKknoHa nsmepsetca aBTomaTnyecku. OctaeTca TO/IbKO CYMTaTb U 3anmMcaTb NoKasaHue B
MUKETaXHbIN KypHan.

7. TOYHO TaK e aKKypaTHO CHUMaem CMapTPOH M KNaaem Ha Hero Apyrom ¢ BKAOYEHHOM
Nporpammoii Komnaca, TOYHO TaKKe NpuKaB AJMHHON CTOPOHOM K BUSUPYHOLLEN CTOPOHE NAaTHOpPMbl.
A3MMYT U3MepseTca aBTOMATUYECKU. CYMTbIBAEM M 3aNMCbiBaeM NOKa3aHMe.

MOHATHO, YTO €C/IM B HalleM PacropaXKeHMn cMapTdoH C 06oMMM ceHcopamMu, TO onepauus 7
WCK/IIOYAETCA U3 MepeyHs: NONOKMUAN CMaPTPOH 1 NOAYYMUAN CPA3Y YKAOH M a3UMYT: OCTaeTCA TO/bKO
3anucarb.

8. He 3a6bbiBaem nameputb paccrosaHua LRUD (Left-Right-Up-Down) u 3anucaTb Ux B *KypHan.
O6bI4HO pacCTOAHMA Nerye U3MePATb CPa3y XKe NoCae CHATUA AaibHOMepa € NNaTGOopPMbI, NMOKa OH
ewle He ybpaH B Kodp, a yKe NoTOM NPUCTYNaTb K MaHUMYAALUAM CMAPTHOHOM.

9. MepeHOCMM MULLEHDb, OCTaBAAA NOKA LUTAaTUB Ha mecTe.

34ecb Ham HaAOo BbINOAHWUTL ABa NOC/eA0BaTE/bHbIX AEVICTBMHI nposepwnTb, 0OAMHAKOBaA N
BbICOTa LLEHTPa MULLEHU U 6a3bl MHCTPYMEHTA MMEHHO Ha/ 3TOM TOYKOM, U NOCNE 3TOro YCTaHOBUTb
MULWEHb Ha MECTO WTAaTMUBaA Tak, YTOObI LEHTpP ee YETKO BCTa/1 HA4 CbEMOYHOM TOYKOM.

A - lMpoBepKa coBnageHuUs LeHTpa MulleHu ¢ 6a3oit MHCTpymeHTa

Mbl MOMHWM, YTO — PACCTOSAHWUE MO BEPTMKaAW OT 6a3bl USMEPUTENIbHOTO MHCTPYMEHTA (TOYKM
nepecevyeHuns ocu BEPTMKAbHOIO NOBOPOTa NAATPOPMbl U IMHUM Na3ePHOrOo /1yda) A0 CTaHLUKN AOJIKHO
6bITb PAaBHO PACCTOSAHMIO OT CTaHLUMM A0 LEHTPa MULLEHW Ha TOW XKe CTaHLUW.

OAHaKo UHorga TPyAHO PacrnoioXKUTb WTAaTUB Hag, CTaHLMen n obecnedmTb 40CTaTOYHO
ropu3oHTabHOE NO0XKeHME NAaTPopMbl, He Npuberaa K MaHUNYNALMN OJMHOM HOXEK WTaTmBa. Mpu
aTom 6a3oBoe paccTosHue (0T 6asbl MHCTPYMEHTA A0 TOUYKM Ha MOJY) MOXKET U3MEHUTLCA —
YBENNYUTBLCA. ECin }Ke Ha Moy MAFKUI C/I0M, TO HOXKKM UTATMBA MOTYT yrnybuTbes B Hero, u 6asosoe
paccTosiHMe YMEHbLUUTCA.

Ho Ham Hy»KHO, YTO6bl LLEHTP MULLEHWN PAcNoaraaca Ha TOoM e BblCcoTe Hag CTaHuMel, KaK 1 6asa
MHCTpyMmeHTa! MycTb 3TO paccTosHUE YyTb 6O/bLUE MAN YYTb MEHbLLE, HO HA KaX40M CTaHLMM OHO
AONKHO 6bITb OANHAKOBbLIM.

[N 3TOro cTaBUM MULLIEHb BNIOTHYIO K NAaTGopme B FOPU3OHTAIbHOM €€ MO0KEHUM
(opueHTMpyemca No Ny3biPpbKOBOMY YPOBHIO Ha WITATMBE), U, ECAN YTO-TO COMNOCH NPU NEPEHOCKE UK
€CTb 0COBEeHHOCTM YCTaHOBKM M3-3a Kanpu3os MUKpopebeda, NOAroHAEM BbICOTY MULLEHN
PEryMpoBKOI ee HOMXKEK — UK YANMHAEM UX, UAK 3arnybasem B rpyHT (Puc.25, cnesa).

b — BepTuUKanbHasA LLEHTPOBKa NO/OXKEHUA MULLEHU Ha, CbeMOUYHOM TOUKOM.
CaenaTb 3TO MOKHO W Ha a3, HO /lydlle — C UCMO/1b30BaHNEM OTBECOB.
Camy TOYKy Nydlle 0603HaYNTb Ha MOy YHOUKOM UM KaMELKOM, NOJIOXKEHHbIM TOYHO NoA,
OTBECOM LUTaTMBa. 3aTeM ybMpaem WTaTUB U CTaBMM Hag CTaHUMEN MULLIEHb, pacnonaran oTBec MULWEHU
TOYHO Hag To4yKol (Puc.28, cnpaea).

Hebonblwoe pPacctoAHnE NO BEPTUKANN 00 TOYKU NO3BONAET CAENATb NOrpeLWHOCTb CTaHUUN
BECbMa HE3HAUYUTENbHOM.

10. I'IepeHocum WTaTUB, YCTaHaB/1IMBaeM €ro Ha CI'IE,CI,YIOLLI,GVI CbeMOYHOM TOUKe U noBTOpPAEM BCE
onepauunn.
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Puc.28. MpoBepKa 04MHAKOBOCTU BbICOTbI PACMONOMKEHUA Hag CTaHUMel 6a3bl MHCTPYMEHTa M LeHTpPa
MULLEHM, M YCTAHOBKA MULLIEHMU.

CbeMOYUHbIE MUKETbI-MapPKM JydLLEe OCTaBAATb Ha CTaHLMAX MOC/E TOro, Kak caefiaHbl U3MepeHun
M HEMOCPeACTBEHHO nepes TeM, Kak CHATb MULLIEHb, YTOBbl NepeHecTy ee K cieaytollei Touke. Knagem
HOMEPHYI0 MapKy, NPUAABAMBAEM €€ KaMeLKOM UAN UKCUPYEM Ha MECTe MHaYe U CHUMaeM MULLEHb
(cm. HMKe Puc.29, cnpasa).

Koe-uto o0 nonoxkeHuu 6a3bl U3MepPUTENIbHOrO UHCTPYMEHTA

OCHOBHbIM U3MepPUTENIbHbIM MHCTPYMEHTOM B MO€E MeTOANKeE ABNAETCA Na3epHblil fanbHOMEp.
Ero KOHCTPYKLMA 3a4a€T BCIO OCTA/IbHYIO rEOMETPUIO U3MEPEHUA.

PaKTUYECKOW TOYKOI OTCHETA PACCTOAHUA MEXAY CbeMOYHbIMU CTAHLUAMW ABNACTCA
nepeceyeHne IMHUMU 1A3ePHOrO Jlyda U OCU FTOPU3OHTA/IbHOTO BPALL,EHUA rO/I0BKYM LUTATUBA (CM. Bbllle
Puc.23 1 Puc.25). imeHHO 3Ta TOYKA COXPaHAET NOCTOAHHOE PACCTOAHME OT NoJa NPY BEPTUKaNbHbIX
noBopoTax NaaTPopmbl.

MOXHO CKa3aTb, YTO OTHOCUTE/IbHO STOW TOUYKM MPOUCXOAUT BPALLEHME IA3EPHOrO Ay4ya Npu
NM3MEHEeHUM ero yria no BepTUKanu.

MOCKONbKY KOHCTPYKTUBHO M3MEPEHME PAaCcCTOAHUI Na3epHbIM JaIbHOMEPOM NPOU3BOAUTCA OT
ero 3afHel NoBePXHOCTU (MK OT NepeaHel), NOrMYHO Bblao 6bl PACNONOKMTL Aa/IbHOMEP Ha
NOBOPOTHOM NnaThopme TakK, YTOObI ero 3aHAA NOBEPXHOCTb COBMNazasna C OCbio rOPU30OHTA/IbHOIO
BpaLLeHua nnatdopmbl. BepHee, 0Cb ropM3oHTaNbHOrO BpalleHWA NaaTGopmMbl Npoxoauna Yepes
NJ0CKOCTb 3a4HEN NOBEPXHOCTM Na3epHOro AasbHoMepa. MMeHHO TaK caenaHbl PUpMeHHble aganTepbl
«Leica» (cm. Bbllie Puc. 15).

MoHayvany A Tak n caenan.

OAaHaKo Takoe pacnosioxeHue ganbHOMepa MMeeT pAj He O4eBUAHbIX MOHaYany HeJO0CTaTKOB.

A) KHonka «On/Dist»

rlpl/l TAKOM NOJI0KEHUN Oa/IbHOMEP pacnosiaraetcAd KOHCO/IbHO OTHOCUTE/IbHO OCH
rOPU30HTAZIbHOIo NOBOPOTA, 1 €ro BecC co3gaeT Ol'lpe,ﬂ,e.ﬂeHHblﬁ BpaLIJ,aTEI'IbeIVI MOMEHT, KOTOprVI
NPUXOAMUTCA KOMMEHCUPOBATL 3aTArMBaHMem 6onTa, PUKCUpPYIOLLEro KOH$UrypaLmio WwraTmea. 370,
BNpo4yem, He Bbi3biBaeT 0CcobbIx |'|p06ﬂ8M.

Xy)Ke TO, YTO 414 NOQIy4EeHUA OTCHETA PACCTOAHUA HYXKHO HaXXaTb HAa COOTBETCTBYHOLLYH KHOMKY
«OI"I/DiSt)), KOTOpaA TakXkKe, OKa3blBaeTCA, BbIHECEHA BNepes OTHOCUTE/IbHO OCU TOPU3OHTA/IbHOIo
BpaweHunA. n npun aTom, ecaun 6ont d)MKcaLI,MM noBoOpOTa l'll'laT(bOprl HEeAOCTATOYHO 3aTAHYT, AaXKe
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[OCTaTOUYHO /IeTKOEe HaXKaTue MOXKEeT CMECTUTb S1a3ePHbIN /Iy BHMU3 UKW BbIBECTM CaM LUTAaTUB U3
paBHoOBecKA.
Ob6e HenpUATHOCTM CNYYaA/IUCb He Pa3, BbIHY»KAas 3aHOBO LLe/INTbCS 1a3€POM B MULLIEHb.

b) Pa3BoporT wratusa

K coxkaneHuto, KoHOUrypaLma xoaa newepsl He Be3Ae N03BOAET pacnonaraTh WTATMB
nnatdopmoit Bnpaso (Hambonee ygobHoOe NosioxKeHWe s npasLlei) uan BAeBo, ecamn naatpopma
3aKpensieHa Ha wWTaTuee cnesa. KpenuTb Tak, Kak Ha WTaTHOM wtaTtmee «Leica» (cm. Bbilwe Puc.12), ans
newepbl HeyA0bHO — He yaaeTca cobACTU OAHOBPEMEHHO U MUHUMAbHO yA0OHOE paccTosiHMe Mno
BEPTMKAN HaZ, TOYKOM M YCTOMUYMBOCTb MHCTPYMEHTA.

B Taknx Heyaob6HbIX mecTax naatpopmy NpmuxoamTcs pasBepHyTb Ha 180°, 4Tobbl NaaTdopma
OKasanacb C NPOTUBOMNONOMKHOM CTOPOHbI. MPKY 3TOM KOHCO/IbHO PacnonoXKeHHaa naatpopma
OKa3blBaeTcA AMaMeTPasbHO C APYrOM CTOPOHbI, OTHOCUTE/IbHO FOPU3OHTAIbHOM OCKU ee NOBOPOTA.
CooTBeTCTBEHHO, Aa/IbHOMEP TOXKe HaZ0 pa3BepHYTb Ha NaaTdopme Ha 180°, a ero 3a4HAA NOBEPXHOCTb
OKa3blBaeTcA AaNeKo oT 6asbl.

MOXHO, KOHEYHO, BKNOYUTb QYHKLUUIO U3SMEPEHUNA PACCTOAHMM OT NepeaHeN NOBEPXHOCTU
AanbHOMepa, HO YTobbl A06UTHLCA COBNAAEHUS €€ NIOCKOCTM C OCbH FOPU3OHTANIbHOTO BPaLLEeHMs,
HYXHO OY€Hb TOYHO M3rOTOBUTb CamMy NAATGOPMYy — TOYHO MO AJIMHE AaNbHOMEPA, UCK/OUUNB Ntobble
ero cmeLleHuma BaoAb ANMHHON ocn. Camo no cebe 3To He TPYAHO, HO TYT ecTb ABa HeyaobcTBa:

A — ecnn cmapTdoH umeeT 6os1ee ANUHHDBIM KOPNyC, YeM AaNbHOMEP, TO ero Ha TaKylo
nnatpopmy He YCTAHOBUTb, HO, K CYACTbIO, 3TO BbIBAET PeaKo;

B — CTAaHOBUTCA C/I0}KHO YCTaHAaBAMBaTb Ha NNaTGOPMy U CHUMATb C Hee cam AanbHOMeEp, He
COBMWHYB LUTATKB.

Kpome TOro, nyylle, Koraa samepbl NPOU3BOAATCA e AMHOO06PA3HO, TaK Kak Npu cmeHe 6330801
NoBEPXHOCTM Aa/IbHOMEPa NIErKO AOMYCTUTb OLNOKY.

O6a 3TV 3aTpyAHEHMUA OTCYTCTBYIOT, €C/IM 3aKPENUTb NAATGOPMY CUMMETPUYHO OTHOCUTENIbHO OCH
rOpU30HTa/IbHOIO NOBOPOTA, TaK YTOObI ee Kpas BblAaBaANCh B 06€ CTOPOHbI O4MHAKOBO.

C oZHOI CTOPOHBI, He TpebyeTca cMAbHO 3aTArMBaTh 60T GUKcaLMM, TaK KaK Bec NnaTGopPMbI C
MHCTPYMEHTOM He BbI3blBAaeT 3aMETHOIO BPaLLaTe/IbHOro MOMEHTA. M HAMHOTO NPOLLE HaXKMMaTb
KHOMKy «On/Dist» (Pnc.29, cnesa 1 B LeHTpe).

C p,pyrof/i CTOPOHDbI, CTAHOBUTCA HE Ba*XHO, KaK PaCNO/I0XKeEH WTAaTUB, TaK KaK NoJsioXKeHne
AalbHOMEPA OTHOCUTE/IbHO OCU TOPU3OHTA/IbHOTO BpalWleHNA CTaHOBUTCA NOCTOAHHbIM.

OpaHako NpPpn 3TOM BO3HUKaET HeO6XO,CI,VIMOCTb BHOCUTb NONPaBKY K NU3amepeHHbIM PaCCTOAHUAM.
OT BEAMYMHDBI KaXKO0ro 3amepa cneayer Bblv4eCTb BEIMYUHY, PAaBHYHO PACCTOAHUIO OT I'OpM3OHTaﬂbHOl7I
OCu BpaLWeHnA WwrtaTtea A0 3a,CI,HEI7I NnoOBEPXHOCTU Oa/ibHOMEPA.

Ona «Disto A5» 3Ta nonpaskKa coctaBasAeT 7,5 cm.

MocKoNbKY OHa BHOCUTCA 15 Bcex 6e3 NCKAoUYEeHMNA 3aMepoB, TO AeNaTb 3TO /iyylle B CTagauu
06paboTKM AaHHbIX, @ B MUKETaXKY 3aHOCUTb YMCNOBbIE MOKa3aHuns 6e3 nonpasku. Npu Takom nogxoae
BEPOSATHOCTb OLINMOKM MUHMMAJIbHA.
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Puc.29. Pa6oTa ¢ fanbHOMEpPOM 3HaUMTENbHO 061eryaeTcs NPU CMMMETPUYHOM PacroNOXKEHUN
nnat$opmMbl OTHOCUTENIBHO OCH €€ FOPM3OHTA/IbHOrO NOBOPOTa.

CnpaBa — NOCTaHOBKA CbeMOYHOM MapKU-NNKeTa Ha CTaHUUK nepea nepeHoCoOM MULeEHN

N3mepeHne a3aMmyToB KPYTO-HAK/IOHHbIX X0408B

MN3BECTHO, YTO U3MEpPEHME aHAOTOBLIMU KOMMACAMM a3MMYTOB HaMPaB/IEHWN XOA0B C KPYTbIMM
YK/IOHaMM 3aTPyAHEHO 13-33 HEBO3MOKHOCTM ONTUYECKOTO BU3MPOBAHMA CO CTAHLMM Ha CTaHLMt0. B
BOCXOAALLMX XOAaX BUSUPOBAHUE MPOLLE — MOXKHO OPUEHTUPOBATLCA, HANPUMEP, HA MEPHYIO IEHTY NpU
TPASUUMOHHBIX METOAAX CbEMKM. B HUCXOAALLMX X04axX Nt0Oble OPUEHTUPBI OTCYTCTBYHOT, U OCTAETCA
NosaraTbCA Ha UHTYULMIO. ITO MPOUCXOLUT MOTOMY, YTO aHA/IOrOBbIE KOMMAChl HYKAAOTCA B
rOpPM30HTa/IbHOM MOJIOXKEHMM, MPU KOTOPOM MarHUTHAsA CTPEJIKA He 3a4eBaeT KOpMyc 1 MOXKeT
cBob60AHO BpalLaTbCA.

Limdposble Komnacbl B 3TOM OTHOLWEHMN Bosiee HE3aBUCUMbI — HEKOTOPbIN NEPEeKOC MHCTPYMEHTa
B /1060 NJIOCKOCTU He BAUSET HA NOKa3aHWA Komnaca. O4HAKo Npy 60/1bLIMX OTKIOHEHMUAX MNIOCKOCTM

MHCTPYMEHTA OT FOPM30HTa/IbHOM NAOCKOCTU MOXKET HabNl0AaTbCsA U3MEHEHMe ero nokasaHuii (Puc.30,
cnesa).

Puc.30. UsmepeHune asumyToB nNpu 601bLUNX YKIOHAX.
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KaKablit KOHKPETHbI MHCTPYMEHT NO-CBOEMY pearnpyeT Ha CTerneHb OTK/IOHEeHUs OT
ropusoHTanu. Cnesyet N3y4mTb ero NoBeAeHMe 3apaHee, YTO A0CTaTOYHO NPOCTO. TOAbKO AenaTb 3TO
HaZlo He I0Ma, @ Ha KaKOM-HMBY b NYCTbIPe, YTOObI UCKAHOUYUTD BANAHUE MHOTOUYUCIEHHbIX
TEXHOTEeHHbIX MarHUTHbIX NOJIei, CO34aBaeMbIX CaMbIMM Pa3HbIMM NPeaMeTaMM 1 NpoLLeccamm,
HernpemMeHHO NPUCYTCTBYHOLLMMM B MOMELLEHUAX U PALOM C HUMMU.

BoAbLWIMM NPENMYLLLECTBOM ONUCbIBaEeMOI METOAUKN ABNAETCA BO3MOXHOCTb TOYHOIO
M3MepeHUA a3MMYTOB NPU N106bIX BEPTUKAJIbHBIX YK/IOHAX Xoaa.
3ToMy CNOocobCTBYIOT ONOpPHbIE BOPTUKM NAATHOPMbI.

Ecnv BO3HMKaET COMHEHME B MOKa3aHMAX KOMNaca — a yylle Bcerga nepenpoBepuTbea — To
Aenaem NpocTo: aKKypaTHO onmpasa cMapTOH B ONOPHbIA BOPTUK, NPUNOAHMMAEM €ro B
rOpM30oHTasIbHOE MO/I0XKEeHME U CHUMaeM oTcyeT. HanpasneHne 100-NpouUeHTHO NPaBUALHOE, TaK Kak
nnatpopma BbiCTaBNEHA MO J1A3EPHOMY Syyy.

Ha Puc.30 Bbile MOKHO 3aMeTUTb, YTO NOKA3aHMA KoMNaca npu HakJAOHHOM MOAOMKEHUM
cmapTdoHa (cnesa) M ropM3oHTaNbHOM (CNpaBa) He OTANYALOTCA HM Ha rpaayc. Ho 3To cBOMCTBO
3ameyatenbHoi «Hokum 900», MarHMToOMeTp KOTopoi BoobLe yaAMBUTENbHO CTabuneH!

B ntobom cnyyae, cnocob nsmepeHua asuMyToB Npu 60/bWINX YKAOHAX C MOMOLLBI0 NAaTGOPMbI
Ha WTaTMBe NpeKpacHo paboTaer.

N3mepeHune 601bLLINX YKAOHOB

BO/MbWMHCTBO NPOrpaMm A1a U3MEPEHUS BEPTUKAbHBIX Yr10B (YKAOHOB) MMeoT yA,06HbIi
nHTepdelic ANa CYUTbIBAHUA NOKa3aHMI NpuM N060IM BeAnYMHe YKAoHOB oT +90° o -90°.

Ho nHorza nporpamma 0TKa3blBaeTCs NOKa3blBaTb 3HAYEHUA yraoB 6onblie 45°, Hanpumep, Npu
ny3blpbKOBOM MHTepdelice, KOTOPbIN NpeKkpacHo paboTaeT Npu Manbix yKAoHax (Puc.28, cnesa).

Mnatdopma Ha WTaTUBE NO3BOASET pacnosiaraTb CMapTHOH B NH0OOM NONOKEHUN: KaK
HopmasibHOM — niexka (Puc.31, cnesa) Tak 1 Ha pebpe (Puc.31, cnpaBa). Tak KaK BE/IMUYNHY YK/IOHA
3aZ,aeT AHO N1aTdOopPMbl, YrOa KOTOPOW BbICTaB/IEH MO JIA3€PHOMY Jlydy, TO HET PasHULbl, KaK
pacnonaraTb Ha Hel CMapTPOH ¢ KaMHomeTpom. U aTo 6onblioe yaoberso!

Puc.31. UsmepeHue manblix (cnesa) n 6onblunx (cnpasa) yknoHoB nporpammont «Clinometr»
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Bonpoc Kannbposku

CeHcopbl aKcesiepomMeTpa U MarHUTOMeTpa, NocTasasowme MHGOPMaALUIO O BEIMYMHE
rOpU30HTaNbHbIX U BEPTUKA/IbHbIX YI/I0B, U3HAYa/IbHO HYXAA0TCA B HAaCTPOMKeE, TO eCcTb, KaIMbpPOBKe.
Mpolue roBops, HY*KHO «OBBACHUTL» CEHCOpPaM, rAe BepX, r4e HU3, U KyAa Hanpas/ieHMe Ha ceBep.

HekoTopble NponsBoanTenn KanubpyoT cBoM cMapTdOHbl, HEKOTOpbIe HET. B 1tobom cnyyae
cnepyet ybeanTbcA B COOTBETCTBMM NOKa3aHU AEUCTBUTENbHOCTU U, EC/IU HYXKHO, MPUBECTU UX B
COOTBETCTBME.

Karkapblt U3 ceHcopoB KanmbpyeTcs no-ceoemy. Jltobas NnpurogHas Halwum Leasm nporpamma
KNMHOMETpPA M KoMMaca MMeeT B HacTpoliKax Kanmbposky (Calibrate). mem KHoMKy 1 cneayem
WMHCTPYKLMAM Nporpammobl. B IHTepHeTe MOXHO HalTK onncaHme cnocoboB KaaMbpoBKK 1 BUAEO
COOTBETCTBYIOLLNX AEACTBUN.

Ecnm nporpamma He MMeeT BO3MOXKHOCTM KasIMBPOBKMK, IyYLLE C HEN He CBA3bIBATLCS.

1. Kannbposka Komnaca

MpUHUMNNANLHO MHE BCTPEYaIMCh TOJ/IbKO ABa cnocoba ¢ HebonbwmnMK Bapuaumamu. Hasosy nx
«cnocob BpaLLeHUA BOKPYT Tpex ocer» 1 «cnocob BpaLLeHMA BOCbMepPKOI». KOpoTKo onuwly 3Tu
€nocobbl, NPOCTO A/1A KOHCTaTaLuumM (MoAPOBHOCTU MOXKHO CNPOCUTL Y «Aaan Fyrna»).

A) Cnocob6 BpaLLeHUa BOKPYr Tpex oceu

CMapTHOH C BKAHOYEHHbBIM KOMMNAacoM MeANeHHO Bpallaem — 3 NoJiHbIX 060poTa (Kaxabl ob6opoT
B TeYeHMe 5 CeKYHA) BOKPYT KaXKA40l U3 Tpex B3aMMHO nepneHauKynspHbix oceii (Puc.32, cnesa).

MocnepnoBaTeIbHOCTb OCei BpalLleHUs 3HaYEeHUs He UMeeT.

MToro npouecc KannbpoBKM 3aHNMMAET MPUMEPHO 1 MUHYTY.

b) Cnoco6 BpalieHna BOCbMepPKOiA

CMapTd)OH C BKZIIOYEHHbIM KOMMNAaCoOM MeANEHHO Bpallaem, onncbiBaa MM BOCbMEPKUN N HE
cAMwKom 3aboTsck 06 opueHTaumMm cmapTdoHa B npocTpaHcTee (Puc.32, cnpasa). Mo MHCTpYKUMAM
Haao onncatb He meHee 8 BOCbMEPOK. Ha NPaKTUKe nporpamma NHoraa Cama BK/IKO4aeT MHTepd)eﬁC
KOmMnaca, Korga KaJ'IM6pOBKa COCTOANaCb.

Omla&nan =5 ¥ 48] AT Mm15:36
@ compass ©) Help
Calibrate Lompass

£+ NorthPole

If the compass is not properly aligned, re-
calibration might help.

1. Try to stay away from magnetic fields as
far as you can

Open GPS Essentials and tap on compass
(calibration will not work when the
compass is not showing)

Put the phone on a flat surface with the
display pointing up

Move the phone slowly, 5 seconds per full
rotation is ok

Rotate the phone three full cycles around
the axis pointing upward

Rotate the phone three full cycles around
the axis pointing away from you

Rotate the phone three full cycles around
the axis pointing right

The direction of rotation doesn't matter
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Here is a Youtube video to show you how it

The dashboard is empty. Tap he A
the menu to add el works

There are other methods, like the 8-pattern, that
are easier and might also calibrate the
compass. Watch this Youtube video to find out
how.

0 23:2

Puc.32. Cnoco6bl KaAMBPOBKM MarHUTOMETPOB A/NA NPOrpaMm Komnaca B CMapT¢dOHax.

O6a cnocoba He0HX0AMMO NPUMEHATb, TONIbKO BAANMU OT BbITOBbLIX NPNUB0OpPOB, paboTatoLlel
annapartypbl, U 106bIX NPEeAMETOB M NMPOLLECCOB, MOTYLLUX ABAATLCA MCTOYHUKOM MarHUTHbIX U
3NEKTPOMArHUTHbIX BO3MYLLEHWIA.
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B npouecce KannbposKKM Komnaca 60/1ee Yem NoNe3HO UMETb Mo, PYKOM 06bIYHbII aHaNOroBbIN
KOMMac /1 COMOCTaBAEHUA. A TaK}Ke He CTOMT C HMUM paccTaBaTbcA B Xxoe paboT B nelepe —
nepuoamnYecKkme NPoBePKN TOYHOCTM SNEKTPOHMKM HE MOMELLAIOT M Ha aBapPWUHbIN caydalt npuroamuTca.

2. KanubpoBKa KAMHOMeTpa

C 3Tvm Bce npote. B obem 1 Lesom ceHcopbl akcesiepomeTpa Booble paboTatoT 6osiee YeTKO,
TaK B3aMMOZLENCTBYIOT C PUINYECKMMM NONAMU APYTOro poaa.

Nobas 3acnyKMBatoLLas BHUMAHUA NPOrpaMmma KJAMHOMETPa UMEET B HAaCTPOMKaX BOSMOXKHOCTb
KanubpoBKu. B obLem u Lenom KannbpoBKa TpebyeT NoNoKUTb CMapTPOH Ha rOPU30OHTASIbHYIO
NMOBEPXHOCTb M HaxaTb KHOMKy «Calibrate».

OuyeBMAHO, YTO Nepes 3TUM c/ieayeT NPOBEPUTb TOPU3OHTAIbHOCTb BbIGPAHHOM NOBEPXHOCTU
MPOCTbIM aHA/I0rOBbIM MY3bIPbKOBbLIM YPOBHEM.

KannbpoBKy KAMHOMETPA cieayeT NPUMEHATb, TO/IbKO €C/IM BO3HUKAIOT COMHEHWA B ero paborTe.
[nsa 3TOro NosfesHo NepuoamMUeckn CpaBHMBATL NOKa3aHUA ULMPPOBOro yrnomepa c aHaNoroBbiM
YPOBHEM, a TaK}Ke MMETb TaKoW ypoBeHb ¢ 060 BO BpEMA CbEMKM B NeLlepe (Ha TOM e LWTaTuBE,
Hanpumep).

HeKoTopbie BbiBOAbI U peKOMEeHaauum

1) Yo6cTBO MCMNO/Ib30BaHWA A8 TONMOCHEMKM B Nellepax cMapTGOHOB C COOTBETCTBYIOLLMMM
CEHCOpPaMM 1 MPOrpPaMmmMaMm MHE KasKeTcs HEOCMOPMMbIM, TaKXKe KaK UX MPeBOCXOACTBO B 3TOM
OTHOLIEHWUM HaA TPAAMLMOHHBIMM B 3TOM 061aCTU aHANOrOBLIMMW KOMMNACaMM U YIIOMEPaMM, Aae
TaKMMM NONYAAPHBIMU KaK «Suunto».

2) [Jaxke B 06BOAHEHHbIX U TPA3HDBIX NeLlepax Taknme cMapThoHbI, Kak «Cat S90», 4ocTaTOYHO
3alMLLEHbI, YTOHbI 63 0ONacKM UCMONb30BaTLCA A4/17 CbeMOYHbIX PaboT. 3anacbl SHEPTUKM aKKYMyAATOPa
B pPeXXMMeE «MOo/eTa» XBaTaeT Ha ANnTe/IbHOe Bpems, a Bce 6osiee AOCTyMHbIE B HACTOALLEE BPEMA EMKUNE
aKKymynaTopHble 6aTapen «power bank» obecneuyat noasapaaKy B ANUTENbHbIX BbIXO4AX NOA 3eMI0
(Puc.33).

Puc.30. TpaHCNOpTUPOBKA U 06CNYKUBaHUE SNEKTPOHHbIX UHCTPYMEHTOB ANA TONOCHEMKU
cneBa — Hall 06blYHbIA HAbOP TOMO-UHCTPYMEHTA B NNAaCTUKOBOM Kodpe BO Bpems TPaHCMOPTUPOBKMY;
cnpaBa — noAa3apasgKa cMapTGoHOB € NOMOLLbIO Nayap-6aHKoB. ¢ MNB/1.
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3) NasepHble gafbHOMEPbLI AaKe NPOCTENLLINX «yCTapeBLIUX» MOAeNeld XopoLlo paboTalor,
[OCTaTOYHO AOCTYMHbI B NPOAAXKe W BMNOHE 3allMLLeHbl OT NblANU U Baru (He Boabl!), 4Tobbl Ux
NCnoab30BaTh B neliepax. Mpu aTom MmHorve paboTatoT Ha 0b6blUYHbIX baTapelikax AA (Kpome nocneaHmx
Ha Havano 2016 roga Aopornx moaenei).

4) Ucnonb3oBaHue 060pyao0BaHHbIX NaaTGopMamm (MU MHbIM NOAXOAALLMM KPenaeHnem) gas
TONO-UHCTPYMEHTA MUHU-LITAaTUBOB U 1a3ePHbIX MULLEHEN, NO3BOIAET B 3HAUYUTEIbHOM Mepe
YMEHbLIMWTb NOrPELIHOCTb CTAaHLMM Ha KaXK40M CbeMOYHOM TOUYKE U MOBbICUTb TOYHOCTb BU3MPOBAHMUA
Npu N3MEPEHUM PACCTOAHMIN, TOPU3OHTANbHBIX N BEPTUKANbHbIX YIA0B.

5) Mpeanaraemasn meToamKka CbemKm yaobHa n apdeKkTnBHa gna paboTbl NpeaenbHO ManbiMu
rpynnamu: B4ABOEM U [ aXKe COJI0 B YCIOBUAX HU3KMX, Y3KMX U KPYTO HAKNOHHbIX X0408 (Puc.34).

Puc.34. CbemKa B pa3HbIX YCI0BUAX NeLLepbl C NTOMOLLbIO ONUCbIBAEMOI METOAUKM.

HecmoTps Ha To, YTO HacToALWAA MeToaMKa paspabaTbiBanach gna cneumouyeckmx 1 KpamHe
He61aronpUATHbIX YCOBUIA OTAENbHO B3ATOW CTPaHbl, BO3MOXHO, OHa OKaXKeTcsA NONe3HOMN M B ApYyrux
pervoHax, newepax u ycnosuax, 6a1arogapsa cBoel HeNnpUXoTANBOCTH, yA06CTBY MCNONHEHMA U XOPOLUEHN
TOYHOCTMK.

7 663yC}'IOBHO npuroanTca anAa ncnoab3oBaHNA MNHUMA/ZIbHbIMU TpynnamMmu, a TakXXe COJ0.

Gomorra - 2015 4

survey by speleo group “Fantom” (Serafimov - Slavin)
BuicTpens: nasepom
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