DenepajibHOE ATEHTCTBO HAYYHBIX OPraHu3anuil

®eagepanbHOe roCy1apCTBEHHOE OI0KeTHOE yUpeskAeHue HAYKH

TEO®PU3NYECKUNA HEHTP POCCUMCKON AKAJJEMHHN HAYK

NHCTPYKIMS 10 BBINIOJHEHUIO A0COJIOTHBIX H3MEpPEeHU I

(eppo30HI0BBLIM AEKJIUHOMETPOM/MHKJIUHOMETPOM

peaakumsi 2.2
ceHTs10pb 2016 T.

MockBa — 2016



Kpacuonépos, P. 1., P.B. Cumopos; A.A.ConoBeeB pen. (2016), HucTpykius 1o
BBITOJIHEHUIO  A0COJIOTHBIX ~HM3MEpEeHH  (eppOo30HIOBBIM  JACKINHOMETPOM/UHKIMHOMETPOM,

HUccneoosanus no eeoungpopmamuxe, 1.4, Nel, doi:10.2205/2016BS038.

B Hacrosiieii HWHCTPYKIIMHM ONUCAH TOPSJAOK BBIMOJIHEHUS AOCOJIIOTHBIX MAarHUTHBIX
M3MEpEeHUH (PeppO30HIOBBHIM JICKIMHOMETPOM/MHKIIMHOMETPOM. B KadecTBe mpuMmepa BHIOpaH
npubop MinGeo 010 D/I (MinGeo Ltd., Benrpus), co3maHHBIi Ha OCHOBE HEMArHUTHOTO
teononuta Carl Zeiss Theo 010B ¢ omudpoBkoil KpyroB B METPUYECKHUX Ipagycax — TOHaXx.
Buauane mnpuBeneHo oOmiee oOmMMCaHWE BCEX Y3JIOB M OPraHOB YIPABICHUS HW3MEPHUTEILHOM
anmaparypel.  Jlanee cnemyer moApoOHOE OINMCaHWE TPOLEAYPHI BBITIOTHEHUS a0COIFOTHBIX
HaOmoeHUH O(CEeTHBIM METOJAOM. B WHCTPYKIIMU TakXe MPUBEACH MpuUMep O(OpPMIICHHS
BEIOMOCTH a0COIIFOTHBIX HAOJIIOICHUH.

WNHucrpykuus COCTaBJICHA B pamkax [Tporpammbr (byHIaMEHTaIbHBIX
uccienopanuit Ne IV.8.7  Otgenenus Hayk o 3emse  Poccuiickoii  akageMHM  HaykK
«/HTEeIeKTyalIbHBI  aHAIN3 TeO0(U3MUYECKUX JaHHBIX, TEOMH(POpPMAaTHKAa W MaTeMaTHYeCKas

reopu3nuKar.

Wuctpykuuto paspadoranu: P.M. Kpacnonépos, P.B. Cunopos.

OO6mias penakius: A.A. CoioBeéB

doi: 10.2205/2016BS038
URL: http://ebooks.wdcb.ru/2016/2016BS038/2016BS038.pdf
ISSN: 2308-5983

© T'eodusuueckuii ientp Poccuiickoit akagemun Hayk, 2016



Krasnoperov, R. I, R. V. Sidorov; A. A. Soloviev Ed. (2016), Operation manual for
absolute measurements using fluxgate declinometer/inclinometer, Geoinf. Res. Papers, BS4011,
doi:10.2205/2016BS038.

This operation manual describes the procedure of absolute magnetic measurements using a
fluxgate declinometer/inclinometer. For illustrative purposes this manual features the MinGeo 010
D/I instrument (MinGeo Ltd., Hungary), based on the converted non-magnetic theodolite Carl Zeiss
Theo 010B with circles graduated in metric degrees (gons). The first part of the manual gives a
general overview of the parts and control elements of the instrument. Then the detailed description
of absolute measurement using the offset method is given. This manual also includes the example of
absolute measurements journal.

This operation manual was prepared within the framework of the Fundamental research
program No. IV.8.7 of the Earth Sciences Department of the Russian Academy of Sciences:

“Intellectual analysis of geophysical data, geoinformatics and mathematical geophysics”.

Prepared by: R.l. Krasnoperov, R.V. Sidorov.
Edited by: A.A. Soloviev

doi: 10.2205/2016BS038
URL.: http://ebooks.wdch.ru/2016/2016BS038/2016BS038.pdf
ISSN: 2308-5983

© Geophysical Center of the Russian Academy of Sciences, 2016



1.

2.

3.

OraaBjeHue

OO6mue cBeACHUS 00 A0COTFOTHBIX UBMEPCHHUSIX +..vvveeurreessreesssseeessseesssseessssesssssessssneesssnessnsnessnsees 5
YeTpoicTBO Peppo30HI0BOTO NEKITMHOMETPA/MHKITHHOMETPA «vvvvvveeisvreessreeessreesssseesssnessssnesssnes 5
2.1 HEMATHUTHBII TEOIMOIIMT ...vvvveeeeeesstesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssansssssssnenns 5
2.2 OTCUHUTHIBAHHUE MO YTIIOMEPHBIM KPYTAM ...veouvivritiesriasriaseessesssesseessesssessesssessnessesssesssessessseens 8
2.3  Deppo30HIOBBIII MATHUTOMETP U OJIOK SIEKTPOHUKH .....vvervivriieeressresieessessnesseesressnesseesnens 9
AOCOIIOTHBIC U3MEPEHUST OPCETHBIM METOIOM ..nvvveerrreesssreesssressssreesseesssseesssseesssessssseesssneesnes 11



1. OO0mue cBegeHnst 00 a0COTIOTHBIX H3MEPEHUsIX

B mnpaktuke 00cepBaTOPCKMX TE€OMArHUTHBIX HAONIOACHUI aOCOJIOTHBIE W3MEpPEHUS
MCTOJB3YIOTCS JJISl pacyeTa 3HaYeHU 6a30BOM JIMHUY JJI1 MAarHUTHOTO BapuoMeTpa. AOGCONIOTHBIE
W3MEPEHUsT TIPOU3BOIATCS HAa 00CEPBATOPUH B aOCOMIOMHOM NABUNIbOHe TIPUMEpHO 1—2 pasa B
HEJCN0 TPU TIOMOIIH OJHOOCEBOTO (heppo30H006020 MacHUmMOMempa Ha HEMarHUTHOM
meoooaune U CKAIIPHOTO MarHUTOMETpa. MI3MepeHHsT BBIITOIHSIIOTCS B TIOMEIIEHHH a0COIIOTHOTO
MmaBUJIbOHA, Ha OTACIBHOM INOCTAMCHTC, U3TOTOBJICHHOM M3 HCMAIrHUTHBIX MAaTCPUAJIOB. B6JII/I31/I
npubopa W Ha HaOmOmaTerae TakKe HE JODKHO OBITh KaKMX-THOO MarHUTHBIX TPEIMETOB.
Paccrostarie oT mpubopa A0 BO3MYINAIONIETO0 MAarHUTHOTO MPEeIMeTa MOKHO CUMUTATh O€30MacHBIM
IUTE U3MEPEHUH, eCITM BIMSHUE TOr0 TpeaMera Ha u3MepeHus He npesbimaer 0,2 HTn. TodHocTh
aOCOJIOTHBIX M3MEPEHUH 3aBUCUT TaKXKe OT BO3MYILEHHOCTH IOJIs (TPOM3BOIHON O BPEMEHH) Ha
MOMEHT wu3MepeHHid. Kak mpaBuio, aOCONIOTHBIE HM3MEPEHHS IPOU3BOMAATCS 32 JIOCTaTOYHO
HeGOJ’IBLHOfI MMPOMECIKKYTOK BPCMCHH, B TCUHCHHUC KOTOPOro XOJ I'COMArHuTHOIrO IoOJid HC CHUJIIBHO
m3mensiercsa. OOpIuHOE BpeMst TpoBeieHus n3Mepenuii coctasisieT 30—40 MunyT.

B naHHOM MHCTpyKIMM BHayaje MPUBOASTCS OCHOBHBIE OCOOCHHOCTH H3MEPUTEILHON
anmaparypsbl, BKIIOYArOIIEeH B ceOs HEMarHWTHBIH TEOAONUT U (EPPO3OHIOBBI MarHUTOMETP C
OJIOKOM 3IIeKTpOHMKH. Jlanee cieayeT OmUCaHHWe og)cemHo2o Memooa W3MEpEeHUH, cHabKeHHOe
MOIIAarOBBIM PYKOBOJICTBOM K BHIMONHEHHIO. OQCETHBI METOJ 3aKIII0YaeTcsi B ONpEACTICHUU
OTKJIOHEHHH OCH MAarouToMEeTpa OTHOCUTCIIBHO HAIPAaBJICHUSA, OPTOTOHAJILHOI'O HAIPABJICHUIO
MarHUTHOTO TOJIst. IHBIME CI0BaMU, B Pa3HBIX TOJOXKECHUSX TEOJOJIUTA ONPEIENISIOTCS TPOCKIHN

BEKTOpa MarHUTHOTO TOJIs (OJM3KHE K HYII0) HA OCh JaTYMKAa MarHUTOMETDA.

2. YceTpoiicTBO (Peppo30HA0BOI0 AeKJIMHOMETPA/MHKJIMHOMETpAa
2.1  Hemaenummowlii meoooaum

JIeKTMHOMETp/UHKIIMHOMETP ~ TIPEACTaBiIsieT co0oii  (peppo30HAOBBIA  MAarHUTOMETD,
YCTAHOBJICHHBI HAa HEMarHUTHOM ONTHYECKOM TeooiuTe. JJaHHBIN nmpubop Mmo3BOJISET U3MEPSThH
TOYHbIC 3HAUEHHUS MarHUTHOTO CKJIOHEHHS W HAKJIOHEHHUS, U HCIOJb3YeTCs ISl MEepUOIUYECKOM
KaJHMOpPOBKM MarHUTHBIX BapUOMETPOB Ha OOCEpBATOPUAX, BEAYIIUX HEMPEPHIBHYIO 3alKCh
BapHalfil MarHUTHOTO TOJS 3eMIIH, a TaKKe Ui KaTuOPOBKM MarHUTHBIX KOMIAacoB U Oyccoiei.
OpueHTHpoBaHue NMPHUOOpPa OTHOCUTENHHO Te0rpapHuUuecKoro cepepa OCYLIECTBISETCSA ¢ MOMOLIBIO
HABEJICHUSI HA COOTBETCTBYIOIIYIO BH3UPHYIO 1eNb (Mupy), PaCHONOKEHHYIO B TIpeeiax MpsiMOi
BUJMMOCTH Ha HEKOTOPOM yJaJIeHUH OT a0COIIOTHOTO MaBUIIbOHA oOcepBaTopuu. I eorpaduyeckuit
a3MMyT HAaMpaBJiICHHUS MEXIY IEHTPOM IMOCTaMEHTa, Ha KOTOPOM YyCTaHaBIIMBaeTcs Mpubop, u
MUPOI 3apaHee ONpeAessieTcs U3 reofe3MUYeCKuX U aCTPOHOMHMUYECKUX HAOIIOAECHUN C TOYHOCTBHIO
no 10 yrmoBeix cekyna. Ha puc. 1 mnpencraBieH NeKIMHOMETP/MHKIMHOMETP Ha OCHOBE

"HemaruutHoro teomoaura Carl Zeiss Theo 010B.



Puc. 1. ‘I)epp030HIIOBI>Iﬁ IleKJIHHOMeTp/HHKJII/IHOMeTp HA OCHOBC HEMAroHuTHOI'0O T€0O40JIUTA
Carl Zeiss Theo 010B.

1 — pyuka Jyisi IepeHOCKH; 2 — 3aKpenuTeIbHbIe BUHTHI PYYKH; 3 — (eppo30HI0BbIi aaTuuK; 4 — (QoKycupyoliee
KOJBIIO 3PHUTENBHON TpPyOBI; 5 — OKyIsIp 3pHUTENBHON TpyOBI; 6 — AHONTPHHHOE KOJBIO A (OKYCHPOBKH
M300paXKEHHsT CETKH HUTEeH; 7 — OKyJsAp OTCYETHOrO MHKpOcKomna; 8 — (okycupylomee KOJBLO OTCYETHOI'O
MHKPOCKOTIa; 9 — TIpHIlebHOE TPHCIIOcOobIeHne (TPHUIeN) it Tpyboro HaBeaeHus; 10 — IMIHHIPHIECKHIA YPOBEHB
npu anumane (JUIS TOYHOTO TPHUBEACHHS K ropu3oHTy); 11 — Kpyribiii ypoBeHb mpu amumane (Iust rpy6oro
NPUBEACHHS K TOPU3OHTY); 12 — pydKa TOYHOH yCTAHOBKH TOPH3OHTAIBLHOIO Kpyra; 13 — pydka rpy0oii ycTaHOBKH
TOPU3OHTAJIBHOTO Kpyra; 14 — mpenoxpaHuTedbHas cKkob0a pydeK YCTaHOBKM Kpyra; 15 —moacraBka; 16 —
MoJJbeMHbIe BUHTHI; 17 — Kxabenb (eppo3onnoBoro aaruuka; 18 — pykositka ontuueckoro Mukpomerpa; 19, 20 —
pBIY@XHBIE 3KUMBl JUIS  3aKpEIUICHHS COOTBETCTBEHHO 3PHUTENBHOM TpPyObl M amupaanel; 21 — pykosiTka
MEePEKITIOYCHHS H300paXKEHHsT KPYTOB B OTCYETHOM MHKPOCKOIE (Ha PUC. METKA CBEPXY — BEPTHKAIBHBINA KpyT «V»);
22 — HaBOIMIIWH BHHT 3pUTENBHON TPYOBI; 23 — HABOIAIIUI BUHT anumansl; 24 — OOBEKTHB 3pUTEIBHOIN TPYOHI,
25 — OKyJISIp ONTHYECKOTO OTBeca; 26 — MLTIOMUHATOP MOJCBETKH OTCUETHOW CHUCTEMBI; 27 — 3epKajio MOJCBETKH;
28 — BUHT TS 3aKPETUICHHUS OCH TEOAOJINTA B ITOJICTABKE.

Theo 010B — TOYHBI ONTHUYECKHI TEOMOIUT C ONTHYECKUM MHUKPOMETPOM U
JIByCTOPOHHEH cucTteMoil oTcuuThiBaHMA. [Ipnbop CKOHCTpyHpOBaH NO MOAYJIBHOMY NPHUHIIMILY.
OCHOBHBIMH 4YacTSIMU TEOJAONUTA sIBIstOTCS (puc. 1). 3pumenvuas mpyba, COBMEIIECHHAs C
OTCYETHBIM MMKPOCKOIIOM, BpAIIAIOLIAsICs BOKPYI TOPU30HTAIBHOW OCH; IMOJBHUXHAs 4YacTh C
20PU3OHMATIHBIM KPY2OM — aiuddoa, — BPAIIAIOIIAsICsS BOKPYI BEPTUKAIBHOW OCH TEOOJIHTA,
CKpEIUIEHHAasl ¢ HECYIIMMHU KOJOHKaMH, KOTOpPbIE YAEP>KHBAIOT FOPU30OHTAIBHYIO OCh 3pUTEIIbHON
TpyObl U GepmuKkanvbHbili Kpye, Opraibl ynpaBieHus. Ha 3purenbHoil TpyOe 3akperieH
beppo3on10BEIi gaTurK 3. OCh JaTYrKa IMapajijieIbHa BU3UPHON OCH 3PUTEILHON TPYOHI.

Ha anunane TeoqonuTa ycraHoBIIEeHbI 1Ba YpoBHs. Kpyrislii ypoBeHb 11 npeanasHaueH s
HpPEeBApUTEIIFHOTO TPyOOro TPHBEACHHS TEONONINTa K TOPH3OHTY (copuzonmuposanus), a

IWIMHIPUYECKUil ypoBeHb 10 misi Tounoro. 3putensHas Tpyoa Theo 010B mmeer BHYTpEHHIOHO



(GOKYyCHpPOBKY W JlaeT MpsiMoe HU300pakeHWe mnpeamera. M3oOpakeHne MHpHI HACTpanBaeTCs
BpamieHueM ¢oxkycupyromero koibima 4. OKynsap 5 ycTaHaBIMBAETCsS MO TJIa3y HaOIIOgaTENs
BpallleHUEM JAHONTPUIHOTO KOJIbIIa 6 0 TOSIBICHUS YETKOTO M300paKEHUSI CETKH HUTEH (puc. 2).
Jlis Gonee TOYHOrO HaBENEHUS HA OCh MHUPBl MOXKHO KCIOJb30BaTh CIBOEHHBIH CErMEHT
BEPTUKAJIHLHON HUTU — BEPTUKAIBHBIN OuUCcekmop.

HaBopsimue BUHTBI 3pUTENbHONW TPYObl 22 W amuaanbl 23 pacroioKeHbl Ha OJHOW OCH.
Taxoke B 0THOM 0JIOKE COBMEIIEHBI PhIYa)KHBIE 3KUMBI 3pUTeIbHOM TpyOs! 19 u anunansr 20. [pu
OTKaTBIX 3aKUMaX MPOBOISAT NMpPEABAPUTEIHLHOE HAaBEACHHUE 3PUTEIBHON TPYOBI HA 1I€JIb, UCIIONB3YS
IIPU 3TOM TPHUIET 9, pacroNoXeHHBIH Ha OJHOW CTOpOHE 3pUTENbHON TpyOs!. IlpenBaputensHoe
HaBEJICHHE OCYILECTBISETCS BpallleHUEM 3pUTENbHOW TPYObl BOKPYT TOPU3OHTAIBHONM OCH H
Pa3BOpPOTOM allMa bl BOKPYT BepTUKaIbHOU ocH. Korma m3o0paxkeHne MUpPBHI MOSBHIOCH B IOJE
3peHHsl TPYOBl, €€ BMECTE C amuaaJou cleayer 3akpenuTh 3akuMamu 19 u 20. Ilocme 3axuma
PBIYKKOB TPOBOJAT TOYHOE HAaBEJIEHHE TIEPEKPECTHs] CETKH 3PUTENbHOM TpyOBbl Ha IIEINb
HaBOASIIMMU BHUHTaMU. [lpu HEOOXOAMMOCTH MOXHO BOCIIOJIb30BAThCA  OMCCEKTOPOM.

BeprtukanbHast oCb MUPBI IOMEIIACTCS MEXKY HUTSIMUA OMCCEKTOpa.

Puc. 2. CeTka HuTeil 3puTesibHOI TPYOBI TeoqoamuTa Theo 010B.

OxynspHas Tpy0a OTCUETHOIO MHKPOCKONA HAXOAMUTCSA PAAOM C OKYJISIPOM 3pHUTEIbHOMN
TpyObl. OKyJslp OTCYETHOTO MHKpPOCKONa 7 yCTaHAaBIMBAeTCAd IO TJa3y BpalleHHEM
¢boxycupyromero konpla 8. Teo1oauT cHa0keH rOpU30HTAIBHBIM U BEPTUKAIBHBIM YIIIOMEPHBIMU
KpYraMu, KOTOpble OLM(ppPOBaHEI B 20nax ¥ pasaencHbl Ha 400° (31ech B KauecTBe HaMMEHOBAHHS
METPUYECKUX IpaaycoB Mbl OyIeM HCHOJIb30BATh TEPMHH 20H W O0O03HAa4YaTh YIJIbl BEPXHHUM
nHjekcoM %), MeTka Ha pyKosTKe NepekIIoueHns n300pakeHus Kpyros 21 yka3biBaeT Ha TeKyllee
n300pakeHNe Kpyra B OTCUETHOM MUKPOCKOIIE: METKa BBEPX PAJIOM C HaANUChIO «V» Ha KopIyce
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TEOJI0JINTa — BEPTUKAJIbHBIA KPYr, METKAa BHHU3 PAJIOM C HAaANUCBIO «HZ»— ropu3OHTaJIbHBIM.
[ToBopoTOM M HakJIOHOM 3epkasia 27 WUIIOMHUHATOpPA 26 JOCTUTAeTCS ONTUMAIbHOE OCBEIICHUE

I1OJIA 3pCHUA OTCUYCTHOI CHCTEMBI.
2.2  Omcuumviganue no yeioMepHbIM Kpyeam

OTcuuThIBaHHE 1O YIJIIOMEPHBIM Kpyram (TOPH3OHTAIbHOMY U BEPTUKAJIHHOMY)
OCYILIECTBIISETCS C MOMOUIbIO ONTUYECKOIO MHUKPOMETpPA, Pa3MEIIEHHOIO0 B OAHOM U3 KOJIOHOK
TeononuTa. B Apyroil KOJOHKE pacroyio’keH BEPTUKAIbHBIA KPYyr (B OCHOBHOM IOJIOKEHHUH —
cieBa). B TeononuTe MCNONB30BaH MPUHIMII COBMEUIEHHOTO OTCUYETa IO JBYM JMAMETPAIbHO
MPOTHBOIOJIOXKHBIM CTOPOHAM YTJIIOMEpPHBIX KpyroB. [lome 3peHHss OTCUYETHOIO MHKPOCKOIA
MPEACTaBICHO Ha pHC. 3. B HIbkHEM (0O0JIBIIIOM) OKOIIIKE BUAHO U300paKeHUE CIBOCHHBIX IITPUXOB
OCHOBHOH (BBEpXy) M JMaMETpPaJbHO MNPOTHBOIOJOXKHON (BHH3Y) CTOpPOH Kpyra. B BepxHem
OKOUIKE BHJIHBI IOJMNMCAHHBIE AEJIEHUS Kpyra, T.e. IeJible 4acTH roHa. B ByX MasbIX OKOLIKax B
LEHTPE TOJSA 3pPEHHS TOSBISIOTCS H300paXKEHUs JECATHIX [0JIel TOHAa: B HUIKHEM OKOILKE
HOSIBJIIIOTCS. HEUETHBIE JICJIEHUS, @ B BEPXHEM — YETHbIE. B NMpaBoM OKOILKE BUAHA YacTh IIKaJIbl
MHUKpPOMETpAa M HENOJABM)KHBIM TOPH3OHTAIBHBIA OTCUETHBIH HHIeKc. CieBa OT IIKalbl JaHa
onrpoBKa COTHIX T'OHA, CIIpaBa — JACCITKOB JACCATUTHICSIYHBIX roHa. IlIkana omudposana ot 0 00
no 10 00. Ilena menenus mkansl mukpomerpa — 0,0002% Jlng yno6cTBa OTCUMTBIBAHHS II0JIE
3pEHMsI MMKpPOCKOIA HMMEET pa3HyK OKpacKy IpU OTCUMTHIBAHMM [0 TOPU3OHTAIBHOMY U
BEPTUKAJIBLHOMY Kpyram. [Ipy OTCUMTBIBAHUHM 1O TOPU3OHTAIBHOMY KpPYyry (DOH OKOIIEK B IO

3pEeHHs MUKPOCKOIIA OKpallleH B ToJy0OBaTO-3€JeHBbIM IBET. JKenTo-opaHkeBwlid 11BeT (oHA —

MPU3HAK OTCUMUTHIBAHUS 110 BEPTUKAIILHOMY Kpyry (puc. 3).
a) 0)

Puc. 3. [1ose 3pennst orcueTHOro Mukpockona reogoautra Theo 010B: a) orcuer nmo
TOPU30HTATBHOMY Kpyry 126,1991g; 6) oTcuer nmo BepTukajibHOMy Kpyry 279,2364g
(cTrpeaxamu U nudpamMu NoKa3aHa MoCJIeI0BaTEJIbLHOCT GOPMHPOBAHHSA 0TCYETA).
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Jns B3ATHSA OTCYeTa HEOOXOAWMO BpallleHHeM PYKOSTKH 18 ONTHYecKOro MHUKpOMETpa
TIIATEIBHO COBMECTHTH B HUKHEM OKOIIKE M300PaKEHHsI BEPXHUX M HIKHUX IITPUXOB Kpyra. [Ipu
9TOM CJICAYCT OPUCHTUPOBATHCA HA IITPHUXH, PACIIOJIOKCHHBIC 6JII/I)KG K OCHTPY HUXKHCTO OKOIIKa,
[pUYEM COBMEILATH CJIEAYET WMEHHO JHaMETPaIbHO TMPOTUBOIMOJIOKHBIE MITPUXH. B ciydae
IIOIIBITKHU OHII/I60‘IHOI‘O COBMCHICHUA HC NJUAMCTPAJIBHO IMPOTUBOIIOJJOXKHBIX IITPHUXOB, @ COCCIHUX
UM, OTCYET CJIeNaTh He yaacTcs. ECiaum coOBMENIEHB! HE TPOTUBOINOIOKHbIE IITPUXHU, TO TOCIE MX
COBMEIIICHUSI HETOABIKHBIA MHJEKC OyAeT HaXOIUThCS 3a MpenenaMu OUM(POBAHHOW IIKAJIbI
MHKpPOMETpa. B 5TOM ciyuae, Bpamias pyKOSATKY MHKPOMETpa B JPYI'YKO CTOPOHY, CJEIyeT
COBMCCTUTbL COCCIHUC IOTPUXMU. Otcuer LCJIBIX TOHOB OCYHICCTBIAIOT 110 I/I306pa)KeHI/IIO
HOJNKMCAHHBIX JEJEHUH Kpyra B BepXHEM OKOIIKE (MOANUCH JEIECHUS JOJDKHA HOJHOCTHIO
HaXOAUThCA B IIOJIC OKOLHKa). I[GCHTBIC AOJIM T'OHA OTCUUTBHIBAIOT MO LCHTPAJIbHBIM MAJICHBKUM
okomikam. [10 HEMOABMKHOMY MHIEKCY HIKAJIbl MUKPOMETPA OTCUMTHIBAIOT COTHIE, THICSYHBIE M
ACCATUTBICAYHBIC N0JIU I'OHA. IlonHbIN OoTCUET MOJIYy4JaroT MYTEM CJIOKCHUSA MMOJIYYCHHBIX 3HAa4YCHUHU
(puc. 3).

2.3  Deppo3onoosulil MacHumomMemp u OJI0K 21eKmMpPOHUKU

@eppOo30HIOBBIA NAaTYUK JIEKIMHOMETPA/MHKIMHOMETPAa COCTOUT M3 (eppOMarHUTHOIO
CepleYHMKa ¥ JABYX Karymek. Ha jmaTtumk momaeTcs TiepeMeHHoe HampspkeHue. llpu
MEPIEeHIUKYISIPHOM pa3MEeUIeHUH CEepACYHUKa K HAIMpaBJICHUIO TOJIA BHEIIHEE I0JIe HAa HEero He
neiictByeT. Eciu cepeyHUK pacIioyioKeH BIOJb TOJsl, OH BOCIIPUHUMAET MOJTHOE 3HAYEHUE TTOJIS,
KOIJla MOJ YIJOM — COOTBETCTBYIOUIYIO COCTaBisifollyto. [Ipy Hanmuuyuu BHEWIHEro Mojs B
M3MEPUTENBHON KaTyIIKe BOSHUKACT JIEKTPOJBMKYIIAS CHIIA, SBISIOMIAsICS (yHKIHEH BHEIIHETO
noJig. JlaTuuk mcnonb3yeTcs Ui U3MEpeHHs] KOMIOHEHT MAarHUTHOTO TOJIS U COOTBETCTBYIOLIUX
UM YTJIOB.

Ha puc. 4 npuBenen oOumii Bux Onoka snekrpoHukd. Ha mudposoe Tabmo Onoka
ANEKTPOHUKM | BBIBOAWTCS 3Ha4YeHHE cocTaBisomed mnons (B HTJ), HampaBiieHHE KOTOPOTO
OTJIMYAETCS OT OCH JaTuMKa. /[Mama3oH 3Ha4Ye€HHUH, BRIBOAMMBIX Ha Tabm0, or —200 mo +200 HTm.
3HavYeHHs BBIBOJATCA C ApoOHOHN yacThio (mecstoie monu HIm). [lpu moctmwxkennn 200 nnu —200
HT1 Ha TaGio BBIBOAUTCS, COOTBETCTBEHHO, Iudpa 1 mmm —1 6e3 ApoOHON YacTH, O3HAYAIOIIAS
CJIMIIIKOM OOJIBIIIYIO HEHYJIEBYIO COCTABIISIONIYIO (TIPHOIMKEHNE K TIOJIOKEHHIO, IIPU KOTOPOM OCh
JaTYMKa COBIAACT C HAMPABJIICHUEM BHEIIHETO MATHUTHOTO TOJI).

C nomoinpto kabens 5 heppo30HI0BbIN JATYUK MOAKIIOYACTCS K OJIOKY JICKTPOHHUKHU Yepe3
pazseM «Sensor». st muTaHust O6JI0Ka AIIEKTPOHUKU MOXKET HCIOJB30BaThCS aKKyMYISTOP 2 C
pabounM HampspkeHueM 12B, momcoeamHsieMbrii Kk pazpeMy «12V  AC/DCy» wumeromumcs B
KOMIUIEKTe Kabenem 6. [luTaHme MOMXKET TakkKe OCYIIECTBIATHCS OT CETH. B 3ToM ciydae
Heo0X0IMMO UCTOJIb30BaTh afanTep, BXOIALINI B KOMIUIEKT MarHuToMeTpa. Bkitouenue mpubdopa

IPOU3BOAUTCS TyMOsepoM 4 «Power».



BRSSSSE |

Puc. 4. Biiok 371eKTpOHUKH (eppO30HA0BOr0 MAarHUTOMETPA.

1 — uudpoBoe Tabno Gnoka 3MEKTPOHHUKH; 2 — akkymyisitop (12 B); 3 — TymOnep BKIIFOUEHHS/BBIKIIOUEHHS
3BYKOBOT'O CHT'HAJIa; 4 — TyMOJep BKIIOYEHHS/BBIKIIIOUCHUS TUTAHUS; 5 — Kabelb 0T (eppo30HA0BOTO JaT4YHKa; 6
— Ka0enb MUTaHuS.

[Ipubop Takke OCHaIIEH 3BYKOBBIM CHUTHAJOM. BkiloueHune curHamza MIpOU3BOIUTCS
tymbnepom 3 «Buzzer». Ilo mepe npubmmkeHus mokazanuii natumka K 0 HTJI, TPOMKOCTBH
3BYKOBOT'O CHTHaja IOCTENIEHHO CHMKAETCS, U CUTHAJ MOJHOCTHIO 3aTyXaeT MpU AOCTUKEHHUH
MO3ULMH, TpPU KOTOPOM OCh JaTydMKa MEPHEHIUKYISIPHA HANpaBiICHUIO BHEUIHETO IOJI.
Hcnonb30BaHne 3BYKOBOTO CHUTHajla MOXET JaTh JOINOJIHUTENIbHOE YAOOCTBO mipu paboTe,
MOCKOJIBKY TI03BOJISICT BBIMOJIHATH MPUBEACHHE TEONOJMUTa K HYJIEBOMY IOJOXEHHIO 0e3

HEOOXOMMOCTH CMOTPETH Ha IudpoBoe TadJIO.
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3. AOCOIOTHBIE M3MepeHusi 0(PCeTHBIM METOA0OM

OdcetHblii MeTOx aOCONIOTHBIX W3MEPEHHH MAarHHUTHOTO CKJIOHEHHS W HaKJIOHEHUS
3aKJII0YaeTcsl B onpezeiacHun cMmenieHuit (anr. offsets — orcroja Ha3BaHue MeTOa) IPU BOCHMHU
MIOJIOKEHHSIX TEOJOJIHNTa, EPICHANKYIISIPHBIX MarHUTHOMY BekTopy. [Ipu M3MepeHun CKIOHEHHUS
D BBIOHMpatoTCs Takue MOJ0KEHUs, IPU KOTOPHIX OCh JaTYMKa MEePIeHIUKYIIpHA TOPU3OHTAIBHOM
komroHeHTe H (mpu moucke Takux moJIoKeHU mpuOop BpalaeTcsi BOKPYT BEPTHKAIBLHON OCH):

1. JlaTuuk cBEpXy, TEOOJIUT HAIIPABJIEH Ha BOCTOK;

2. JlaTunk cHU3Y, TEOJOJIUT HAIIPABIICH HA 3aMaI;

3. JlaTuuk CHU3Y, TEOJIOJIUT HAIIPABJICH HA BOCTOK;

4. JlaTuuK cBepXy, TEOJOJIUT HAMpaBJICH Ha 3amaJ.

[Ipu n3mepeHnn HakIOHEHUS | BBIOMPAIOTCS TaKUE MOJOKEHHSI, P KOTOPBIX OCh JIaT4YMKa
NEPIEHANKYJIIpHA TONHOMY BekTopy F (IpuM moucke TakuX IIOJIOKEHUM 3puUTenbHas Tpyda
npubopa BpalaeTcs BOKPYT CBOCH TOPU30HTAILHON OCH):

5. JlaT4uK cBepXy, TEOAOIUT HAMPABIIEH Ha CEBEP;

6. JlaTuuk CHU3Y, TEOJOJIUT HAMIPABIICH HA IOT;

7. JlaT4uK CHU3Y, TEOJOJIUT HAMPABIIEH HA CEBEP;

8. laTuuk cBepxy, TEOAOIMUT HAIPABJICH Ha IOT.

[Ipyn KaxIOM W3 TOJIOKEHHH PETUCTPUPYIOTCS 3HAYCHHMsI C JaTuuka MarHutomerpa R;,
i=1,...,8. Onu npencrapiasior co0o0i 3HAUEHUS TIPOEKIIMU BEKTOPA HA OCh JaTUYMKA MATHUTOMETPA.

OTH 3Ha4YeHus, KaK IMPaBUJIO, MaJlbl, IOCKOJIBKY JaT4UK BO BCEX IIOJIOKEHUAX IOYTH
NIEPIEHIUKYIISIPEH BEKTODY.

BrITIONHAIOTCS 1BE CEepUM M3MEPEHU, MO3TOMY BEIOMOCTh H3MEPEHHH s ymoOCTBa
pazneneHa Ha aBe 4actu («M3mepenue 1», «3mepeHue 2»), B KOTOpbIC BHOCSTCS 3HA4YCHUS B
MpoILEeCcce U3MEPEHUH.

B Havasie ¥ KOHIIE KaKIOW CEPUM U3MEPECHUM IIPOU3BOASATCS U3MEPEHUS HAIPABICHUN Ha
Mupy (OIHO TpU JaTYMKE CBEpXy, BTOpPOE MpH AaTyuke cHU3y). [lo3ke M3 3TUX YIIIOBBIX
U3MEpPEHUI BBIYMCIAETCS CpPEAHEE 3HAYCHHME HAIpPaBIEHUS HA LElb, C IIOMOUIbI0 KOTOPOIO

IMPOU3BOJUTCS BBIYMCICHUC a0COJIFOTHOT'O 3HAYEHHUS MAarHUTHOI'O CKJIOHEHUS.
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Tabauua 1. BenomocTh a0COMHOTHBIX H3MepPeHU 0QCeTHBIM METOI0M.

Hab6mronarens: Kpacrnonépos P.U. (1)

Tlata: 01.08.2011 (2)

N3MEPEHUE CKJIOHEHUA

N3mepenue 1

N3mepenue 2

M1=394,4737 (3)

Hanpasnenue Ha mupy, natuuk BBEPX

M3=394,4744 (29)

M2=194,4661 (4)

Hamnpasnenue Ha mupy, natunk BHIU3

M4=194,4640 (30)

PDD=390,5440 (7)

HauansHoe nososxenue AJIL UBMCPCHUA CKIIOHCHU
D Orcuer o ropu3oHTaIbBHOMY Kpyry HZ

PDD=390,5333 (33)

Bpewms ITokazanus T —— Bpewms ITokazanus
uTC MarHUTOMETpa uTC MarHUTOMETpa
08:11(6) |RI1=-09 (5) I[aT\‘;f‘l‘O%BEHPég:mEggEOK 08:52 (32) | R1=-0,9 (31)
08:25(9) |R2=-133(8) Flar BILTS na SATATL | 0g:54 (35) | R2=-7,2(34)
08:31 (12) | R3=+535 (11) | AWmme B3 e 8OC 10K 1 08:55 (38) | R3 =+60,8 (37)
08:34 (14) |R4=-328(13) | 7Wmx BBEDYX wSAIAL 1 08:57 (40) | R4 =-36,8 (39)

N3MEPEHUE HAKJIOHEHUWSA

PDI=78,8428 (18)

HauanpHoe mosnoxeHue 11 U3MepeHus! HaKIoOHeHus |
OtcueT 1o BepTUKaIbHOMY Kpyry V

PDI=78,8422 (44)

Bpewms ITokazanuns onoskeHne TaTiKa Bpewms IToka3anms
uTC MarHuTOMETpa g uTC MarHMTOMETpa
. _ Hatuuk BBEPX, na CEBEP ) _
08:40 (17) R5 =-1,6 (16) V=F,.=PDI HZ=PDD-100 09:00 (43) R5 =+0,2 (42)
. _ Jatunk BHU3, Ha IOI' . _
08:43 (21) R6 =+3,0 (20) V=PDI+200 HZ=PDD-100 09:02 (47) R6 =—4,2 (46)
. _ Harunk BHI3, na CEBEP . _
08:46 (25) R7 =+43,2 (24) \=400-PDI HZ=PDD+100 09:04 (51) R7 =+46,5 (50)
. _ Jatunk BBEPX, Ha OI' . _
08:48 (28) R8 =—33,6 (27) V=200-PDI HZ=PDD+100 09:05 (54) R8 =—33,6 (53)
BCIIOMOI'ATEJBbHBIE BBIYUCJIEHUS
Nsmepenue 1 Nsmepenne 2
PDD | 390,5440 PDI 78,8428 PDD | 390,5333 PDI 78,8422
PDD-100 | 290,5440 (15) | PDI+200 | 278,8428 (19) | PDD—100 | 290,5333 (41) | PDI+200 | 278,8422 (45)
PDD+100 | 90,5440 (22) | 400-PDI | 321,1572 (23) | PDD+100 | 90,5333 (48) | 400-PDI | 321,1578 (49)
PDD—200 | 190,5440 (10) | 200—PDI | 121,1572 (26) | PDD—200 | 190,5333 (36) | 200-PDI | 121,1578 (52)

Hanpasnenune na mupy, natunk BBEPX

M5=394,4703 (55)

Hamnpasnenue Ha mupy, natank BH3

M6=194,4660 (56)

e Bunumanue'! Iloxaszanus

MarouTomMeTpa

PErUCTPUPYIOTCS B

MOMCHTbBI BpPCMCHU,

COOTBCTCTBYIOIIHME HAYAJTy MUHYTHI, C 00513aTeIbHBIM YKA3aHHEM 3HAKA: «H» HJIH «—).

e Enununa usmepenus yrnos — roH (%) (1 o6opor = 400% npsmoii yron = 100°). Ilokasanus
MarHuTOMeTpa — B HaHoTecnax (HT).
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IIpuBenenue npudopa B padoyee 1M0JI0KEHHE.

HeoOxoaumMo mMpoBepuTh TOPU3OHTHUPOBAHUE MpPUOOpa, HHBIMH CJIOBAMHU BBISICHUTH,

BBICTABJICH JIU IPUOOP 110 YPOBHIO.

1)

2)

3)

4)

OTkpenuTe 3aKUMBI 3pUTEIBHON TPYOBI U amuaaasl 19 u 20 (puc. 1) B monoxkeHnue «k cede»
U TIOBEPHUTE 3PUTENBbHYIO TpyOy TakuM oOpa3oM, uTOOBl OHA HE 3aropaKuBajia amITyiry
HWIMHAPUYECKOTO ypoBHSA 10.

Bpamiast anugany TeogoauTa BOKpYT €ro BEpTUKAIBHOM OCH, T0OEHUTECh TAKOTO MOJI0KEHUS,
IpU KOTOPOM OCh LWJIMHAPUYECKOrO YPOBHS OyJeT BBICTaBJICHA MapauIeIbHO JIMHHH,
npoxojsuIel yepe3 ABa J0ObIX MOIbeMHBIX BUHTA 16 (puc. 5a). Ecau npubop panee ObLn
OTTOPU3OHTUPOBAH, TO IMy3bIPEK HMHJIMHIPUYECKOTO YPOBHS JOKEH HAXOIUTHCS B LIEHTpE
amnynbl. Ecnu my3pIpek He HaXOAWTCS B IICHTPE aMITyJbl, TO Bpaliaite o0a MOJbEeMHBIX
BUHTA B IPOTUBOIOJIOXKHBIX HAIIPaBJIEHUAX (OJUH MO YaCOBOM CTpeiKe, APYroil — MpoTus,
1160 Ha00OPOT) U MPUBEIUTE MY3bIPEK B LIEHTP.

[ToBepuuTe anmuaaay Ha 90°, Ipu ATOM OCh IMIMHAPHUYECKOTO YPOBHS OYyJIET HAMpaBlicHA B
CTOPOHY TPETBhETO MOABbeMHOTO BUHTA (puc. 50). Eciu my3pIpek ypoBHs HEe HaXOAWTCS B
LEHTpe ammyJjbl, TO, Bpalas TPETHIl MOABEMHBIM BHUHT, MPUBEIUTE Iy3bIPEK YPOBHS B
LEHTP.

PazBepuute anumany Ha 180° (puc. 5B), mpu 3TOM OChb YPOBHS OyIeT HaIlpaBjieHa B CTOPOHY
TPETHETO MOAHEMHOTO BUHTA M MEPIECHAUKYIISIPHA TUHUH MKy NepBeIMU OBYMsI. [Ty3bIpek
YPOBHS JOJDKEH OCTAaThCs B LIGHTPE aMITyJibl. JlomycTuMoe cMellieHue — 2 JeNIeHUs] aMITyJIbl

ypoBHs. Ilocie BbINOJIHEHNSI TOPU30HTUPOBAHMSI IPUOOP FOTOB K UCIIOJIb30BAaHUIO.

0) R)

Puc. 5. Cxema BbINOJTHEHHS] TOPU3OHTUPOBAHMS T€OA0JUTA MO HUIHHAPUIECKOMY YPOBHIO

5)

6)

npu aauaajie.
Eme pa3 npoBepbTe, 4TO HA BaC OTCYTCTBYIOT KaKue-THOO MAarHUTHEIC JACTalu. Y AalUTe U3
MIOMEIICHUST Ball MOOWJIBHBIN TelnedoH, KIIOYH, OACKAY M OYKH C METALNTUICCKUMHU
JJIEMEHTaAMHU U JIIO6I>I€ APYTruc MarouTHBIC MTPECAMCTHI.

[IpoBepbpTe pabOTOCIIOCOOHOCTh YACOB, MO KOTOPHIM OyayT TPOU3BOAUTHCS OTCYETHI
BpeMeHH. Y OeIuTeCh, YTO OHH BBICTABJICHBI 10 BCEMUPHOMY KOOPJIMHUPOBAHHOMY BPEMEHHU

UTC ¢ TOYHOCTBIO JIO CEKYHBI M JOCTATOYHO Y/AAJICHBI OT JaTUHKA.
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7)

1)

2)

3)

4)

5)

BosbpmuTe uuncThid OTaHK BEIOMOCTH a0CONMIOTHBIX HAONMIONEHUN OQCETHBIM METOJIOM
(trabmumna 1). Buecure B tpadser (1) u (2) damunuro HabmromaTenss W AaTy MPOBEICHHS

U3MEPECHUM.

IIpocpamma Habnodenus exarouaem 08a Nociedo08amenvbHulx usmepenus. Ilpucmynaem x

svinoanenuto Mamepenus 1. [Ipu smom 3anoansiomesi epagol 6eoomocmu (3)—(27).
N3mepenune HanpaBJieHUd HA MUPY.

Ha0nronenne mupsl, 1arunk BBEPX.

YcTaHoBUTE OKYJISIp 3pUTENBHOM TPYyOHI 1O BamieMy ria3y. HaBenute 3purensHyio TpyOy Ha
CBETJIBIA PABHOMEPHO OKpAIIEHHBIA MPEAMET WM Ha OTKPHITHIA yuacTok Heba. [TocmoTpute
B OKyJsip S. Bpamas nuonTpuitHoe KoJbllo 6, TOOCHTECh PE3KOTo M300pa)KeHUs HUTEH
cerku (puc. 2). Jlnama3oH KOMIEHCAlMH Je(pEeKTOB 3pEHUs HaOMIONaTeNsi COCTaBIISET
15 nuonTpwuii, TAKUM 00pa30M, €CIIA BbI UCIIOIB3YETE OYKU C MEHBIICH ONTHYECKOW CHIIOMN,
TO TPOU3BOANTH HAOIIOACHUS MOXHO 0e3 oukoB. Ecnu HabOmrogaTens HE MEHSETCS, MOCHe
HACTPOIKHU OKyJsipa B OyAyIIeM ero MOXKHO YK€ He IepeHacTpauBaTh.

Pa3BepHHTE TEOAONUT B HAMPABICHUH MHPHI B TOJOKEHUU 3PUTEIBHON TPYOBI JaTYMKOM
BBEPX.

BreimonmuuTe mpenBapuTenbHOE TpyOOe HaBEACHHME 3pHUTEIbHOW TpPyObl Ha MHDY.
[TocTtapaiitech ee moWmaTh B TMoje 3peHus TpyObl. [lpu HEoOXOAMMOCTH MOXKHO
BOCIIOJIb30BaThCsl IpuLeaoM 9. [l 3Toro ciaenyer OAHMM IJa30M IOCMOTPETh CKBO3b
nputien (¢ paccrosaus 10—15 cm). Bel qomkHbl yBHIETH Oeitoe mepekpecTre. AKKypaTHO
Bpalnas aauaany ¥ 3pUTeIbHYI0 TpyOy, TPHOIU3UTEIBHO HABEAUTE MEPEKPECTHE MpHUIIeTa
Ha MHDY.

[TocMoTpuTe B OKynsAp 3puTenbHOU TpyOsl 5. M300paxeHne MHUpHI JTOJKHO OBITH B IOJIE
3peHust TpyObl (MpU HEOOXOAMMOCTH TIOBTOPHTE TIpy0Oe€ HaBEACHHUE COTJIACHO
npeabayIeMy nyHKTy). Ecnu nzo0pakeHre MUpBI HEUETKOE, ero cleayeT chpOoKyCHupOBaTh,
Bpamias KoJbllo 4 1O 4YacoBOW cTpenke wiau mpoTuB. [lobeiirech Hambojee pe3koro u
yeTkoro wu3ob0paxenus. Ecium wupa MeHsATbCS He Oyaer, TO B JalbHEHIIEM
nepedOKyCUpOBKa HE TOTpeOyeTCs.

[IpaBoii pykoil 3akpenuTe 3aXKHUMbI 3pUTEIBHON TpyObl U anuaansl 19 u 20 B momoxxeHue
«OT cebs». BrimonHute ToyHOe HaBeneHWe Ha Mupy. st 3TOro, momepeMeHHO Bpaiuas
HABOJSAIIUN BUHT 3pHUTEIBHOM TPYyOBl 22 W anmumaapl 23, HABEIUTE MEPEKPECTHE CETKU
HUTel Ha Mupy. JloGeliTech TOro, 4ro0bl BepTHUKAIbHAsI HUTh CETKHM COBMAaajia C OChIO
mupbl. Jlns  Oonee TOYHOTO HABENCGHHUS MOXKHO BOCIOJNB30BATHCS BEPTHUKAIBHBIM

OMCCEKTOPOM U IMOMECTUTh OCh MUPBI MKy €r0 HUTSAMU (puc. 6).
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6)

7)

8)

9)

10)

)

Puc. 6. HaBeneHue BepTHKAJIbHONH HUTH CETKH HA 0Ch MUPBI.

PykosTKy mepeximroueHuss u300paxeHusi KpyroB 21 BpalieHHeM MpPOTHB YaCOBOW CTPEIIKH
JI0 XapaKTEPHOTO IIeTYKa MEePEeBEANTE METKOW BHHU3 B MOJIOKEHUE «TOPU3OHTAIBHBIN KPYT»
(manee — «HZ»).

[TocmoTpuTe B OKYJISIp OTCUYETHOIO MHUKpOckoma 7. HactpoiiTe MakcHMMalbHYIO SPKOCTh
n300pakeHusl, Bpamas 3epKano mnoAacBeTku 27. g mosyueHHs: pe3Koro H300pakeHus
MOJIIIMCEH JIENIEHU W IITPUXOB YIIIOMEPHBIX KPYroB W IIKAJIBI MUKPOMETpa HEOOXOIMMO
YCTAHOBUTH OKYJISIP MUKPOCKOIIA IO BallleMy IJ1a3y, Bpaiias ero (oKyCcUupyroliee Kojiblo 8.
Ecnu BBl TMpaBWIBHO HACTPOWJIM TOJCBETKY 3€PKAJIOM M HACTPOMIN (OKYCHPOBKY, TO
n300pakeHre MOMMUCEH, IITPUXOB U IIKAJIbl MUKPOMETpA JOJDKHO OBITh pe3KuM, a (poH
SIPKO U paBHOMEPHO OCBEIICHHBIM.

BAYKHO! lpu omcuumsviéanuu no 20pu30HmMaibHoOMy Kpyey QOH OKOuieK 6 noie 3peHus
MUKPOCKONA OKpauieH 6 2onybosamo-3enenviil yeem. Kenmo-opanoicesviii yeem ¢pona —
APUSHAK OMCYUMBIBAHUS NO 8EPMUKATLHOMY Kpyey (puc. 3).

[InaBHO Bpamass pykosITKY MHUKpoMeTpa 18, COBMECTHTE MITPUXM B HUKHEM OKOIIKE.
Bossmute oTcyer mo ropuzoHTanbHOMY Kpyry (M1) m 3aHecuTe ero B BeJOMOCTh B Tpady
(3). O mom, kax 6pams omcuemvl, cm. onucanue 8 pazoeine 2.2 HACMOSWEH UHCMPYKYUL.
Haomronenne mupsl, natunk BHU3.

[IpaBoii pyKoil OTKpENHTE 3aKUMBI 3pUTEIBHON TPpyOb! U anuaanasl 19 u 20 B moJIoKEHUE «K
cebe». Temepp 3purenpHas Tpyda W anuuazga TEOAOIHTa CBOOOTHO BPAIIAIOTCS BOKPYT
cBoux oceil. [lepeBenure TpyOy Uepes 3eHUT, MHBIMH CJIIOBAMH IMPOBEPHUTE €€ BOKPYT CBOSH
ocu Ha 180° natunkom BHU3 Tak, yToObI B Balry CTOPOHY OBLT HalpaBieH 00BEKTHB TPYObI
24. TpyOy pa3BopaunBaiTe Bcera Tak, YTOOBI BaM HE MelIal kKabeab JaTunKa.

Paspepuure anunany teononuta Ha 180° B HampasieHun Mupbl. Tenepb OCHOBHBIE OpraHbl

yIpaBiIeHUS TEOAO0IUTOM y BaC PACIIOIOKEHBI CIIEBA.
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11)

12)

13)

.
1)

2)

3)

4)

5)

6)

BreimonuuTe mpenBapuTenbHOe TpyOOe HaBEACHHE 3PUTENBHOW TpPyObl Ha MUDY.
[TocmoTtpute B OKyJIsp 3puTeNbHON TpyOs! 5. [locTapaiiTech moiMarh H300pakKeHNE MUPHI B
0JIe 3PCHHSI TPYOBI.

Korga m3o0OpakeHre MUpPHI TOSBHUTCS B TOJIE 3PEHUS, JICBOW PYKOW 3aKpEMHTE 3aKUMBI
3puTenbHON TPYOBl W amuaansl 19 u 20 B monmoxkeHue «k cebe». IlomepemeHHO Bparmas
HABOJIIUN BUHT 3PUTEIBLHON TPYOBl 22 W anmunuansl 23, HaBEAUTE TMEPEKPECTHE CETKH
HUTEeW Ha Mupy. JloOeiiTech TOro, 4roObl BepTHKAJIbHAS HUTh CETKU COBMAJala C OCHIO
MUpHI (pHC. 6).

[Mocmotpute B Mukpockon. Ilpm HeoOXOAMMOCTH MOACTPOMTE SPKOCTH H300paXKEHUS
3epKajJoM MOACBETKHU. I[[naBHO Bpaias pykoATKYy MUKpoMmeTpa 18, COBMECTHTE WITPUXHU B
HIDKHEM OKOIlKe. Bo3bMuTe OTCUeT mo ropusoHTasibHoMy Kpyry (M2) u 3aHecute ero B
BeZIOMOCTH B Tpady (4). HaGmrogeHne Mupsbl 3aBepIieHo.

BAXKHO! Omcyemsr M1 u M2 oonocnor omauuamocsa na 200. Ilocreonue 0ge-mpu yugpot

omcuemos npu SMom Mo2ym paziudamscs.
HN3mepenue ckiaonenus D.

YOenutech B TOM, uTrO Kabenb nmartumka 17 (puc. 1) moakmioueH K kabemro OJioka
ANIEKTPOHUKH 5 (puc. 4) U K camoMy OJIOKY B pazbeM «Sensor». IIpoBepbTe MOAKIIOYECHUE
kabens mmranus 6 (puc. 4) B passem «12V AC/DC». Haxwmwure TymOiep
BKJIIOUCHUS/BBIKIIOUEHU TUTanuss 4 «Power» (puc. 4) Ha OIOKe BIIEKTPOHUKH
marautomeTpa. Ha tabmo 3aroputcs 1 wmmm —1. [lpm skemaHUM MOXKHO BKIIOUYWTH WIIA
OTKJIIOYHUTD 3BYKOBOM CHTHAJI, epekitouuB TymOiep 3 «Buzzer» (puc. 4).

[TpoBeppTe pabOTOCIOCOOHOCTH BAIIMX HEMArHUTHBIX YacoB JJI OIpENElIeHHs] BPEMEHU
u3MepeHuil. 3apaHee BBHICTaBbTE UX [0 BCEMHUPHOMY KoopauHupoBaHHoMy BpemeHn UTC ¢
TOYHOCTBIO /10 ceKyH[bl. [locTaBbTe yachl Tak, 4TOObI BaM OBLIO YIOOHO OJIHOBPEMEHHO
HAOJI0/IaTh U CAMH Yachl, U Ta0JIo OJI0Ka ANEeKTPOHUKH. JKenaTenbHO UX 000UX yIAIUTh OT
npubopa Ha MAaKCUMAJIBHO BO3MOKHOE PACCTOSHUE.

Omnpenenenne PDD, naTuuk BBEPX, na BOCTOK.

JleBoit pyKo¥ OTKpENUTE 3aKUMBI 3pUTEIbHON TPYOhI M anuaanbl 19 u 20 B OJIOKEHUE «OT
cebst». [lepeBenuTe 3puTEeNbHYIO TPYOY Uepe3 3eHUT B monioskeHue garunkoM BBEPX takum
00pa3zoM, 94TOOBI OCh JaTYMKa CTaja MPUMEPHO TOPU30HTATbHA.

PaspepHute anugany teomonuTa TakuM 0Opa3oM, u4TOOBI OCh JaT4yMKa ObLIa HampaBicHa
npumepHo Ha BOCTOK. Tenepsr OCHOBHBIE OpraHbl yOpaBiICHUS TEOJOJIUTOM Y Bac
pacIOJIOKEHBI CIIpaBa.

PykosiTky mepexioueHus u3o0pakeHusi Kpyrop 21 BpalieHueM IPOTHUB YaCOBOM CTPENIKH
JI0 TIETUKa TePEBEIUTE METKOM BBEPX B MOJIOKEHHUE «BEPTUKAIBHBIN Kpyr» (Hanee — «V/»).
[IpaBoit pykoii 3akpenure 3axuM anuaansl 20 B MOJOKEHUE «OT ceOs». Anmpana crana

HETOABIKHA, 3pUTeNbHast TpyOa CBOOOIHO BpalaeTcs BOKPYT CBOEH OCH.
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7)

8)

9)

10)
11)

12)
13)

14)

15)

Heo6X0auMO BBICTABUTH OTCYET IO BEPTHKAIBLHOMY Kpyry, pasubii 100,0000° (uro
cootBercTByeT 90°). [TocMOTpHTE B MUKPOCKOIL IIpr HEOOXOAMMOCTH MOACTPONTE APKOCTH
U300paXeHus 3epKajoM MmoAcBeTKU. [11aBHO Bpamas pykosTKy MUKpoMmeTpa 18, BeicTaBbTe
orcuer B okomike mukpomerpa 0 00. 3aTteM akkKypaTHO BpallaiiTe 3pUTEIBHYIO TPyOy
BOKPYT' € OCH TaKuM o0Opa3oMm, 4TOOBI B BEPXHEM OKOINKe mosBuioch AeneHue 100, a B
LEHTpaJIbHOM BepxHeM okomike — 0.

[IpaBoii pykoii 3akpenuTe 3aXUM 3pUTeNbHONW TpyObl 19 B monoxkeHue «ot cebs». Temnepnb
3puTeNbHAs TPyOa TaK)Ke HEeMOoIBUXKHA.

IMocmotpute B MuKpockorn. I[TmaBHO Bpamias HaBOAALIMM BHHT 3pUTEIBHON TpyOBl 22,
COBMECTUTE INTPUXHU B HIKHEM oOkomke. Eciu Bbl 1o oOmuOKE COBMECTUTE HE
TaMeTpaibHbIC IITPUXH, TO B HEHTPAILHOM HIKHEM OKOILIKE MOSBUTCA 160 9, mubo 1.
HobGeiitech TOro, 4TOOBI B IICHTPAJbHOM BepxHeM okomke Obu1 0. Takum o00pazom,
OIIMOUTHCS 31€Ch HENb3I.

TTonHKIi OTCUET MO BEPTHKATLHOMY KPYTY Tereph TouHo pased 100,0000°,

Tenepp  HEOOXOAMMO  TEpEeBECTH  JATYMK B TOJOXKEHUE, MEPIEHAUKYIIPHOE
TOPM3OHTAIBHOM cocTaBistoneii MarautHoro mojist (PDD). IlpaBoii pykoi OTKpemnwTe
3akuM anuaaael 20 B monoxkeHne «k cede». HaumHaiite Bpamarts alnuaaay 10 MOJTO0XKCHHUS,
NP KOTOPOM TOKa3aHWs Ha IU(POBOM Tabio OJ0Ka SJIEKTPOHUKH TOMAaayT B pabouuit
nuanazoH +200 HTn, u Ha HeMm mosBaTcs uudpsl. [lonbiTaiiteck Tpy6O HANTH MONOKEHHE,
Hau6Ooiee 6mm3koe k 0,0 HTn. Touno 0 BBl He MoiiMaeTe, MOATOMY JOITYCTUMO OCTAHOBHUTHCS
Ha 3Hauennn +20—30 HTm.

3akpenute 3akuM anuaaasl 20 B MONOKEHNE «OT ceOs». Terneps 00a 3akuMa 3aKperIeHBI.
[Ipucrynaem k TouHOMY BbIcTaBieHHIO PDD. UTOOBI MUHUMH3UpPOBATh BO3JEHCTBHE Ha
JATYMK, OTOHIUTE OT MpuOOpa Ha PACCTOSHHUE BBITSHYTOM PYKH WM IUJIABHO BpalllaiiTe
HABOJIIIMN BUHT anuaanbl 23. Bpaias HaBoIsAIIMA BUHT, CMOTPUTE HA IOKAa3aHUSA Ha
3JIEKTPOHHOM Tabio. JloOelTech Takoro IOJOXKEHUs, MPU KOTOPOM IIOKa3aHus OymyT
makcumanbHo 6mu3kumu k 0,0 HTin. Jlomyctumas norpemnocts +£1,0 HT.
[IpoKOHTpOIUPYUTE TOPU3OHTAIBHOCTL OCH JaTyuka. [locMOoTpuTe B  MHMKPOCKOI
(ckenaTtenpbHO 3apaHee HACTPOHTH SPKOCTh 3EPKATIOM M KaK MOXXHO MEHbIIE KacaThCs
TEOJ0JIUTA, YTOOBI HE COMThH TEKYITHUE YCTAHOBKH). ECin 10 Kakoi-mnbo mpuyuHe MTPUXHU B
HUYKHEM OKOIIKE Pa30IUIUCh, TO HABOSIIMM BHHTOM 3PUTEIBLHON TPYObl 22 COBMECTUTE MX
CHOBA.

OroiimuTe OT MarHUTOMETpa M TIOCMOTPUTE HAa Yackl. B MOMEHT BpeMeHH,
COOTBETCTBYIOIIMI Hayaldy MUHYTHI (TO ecTh, 0 CEKyH/), 3alIOMHUTE MMOKa3aHUs Ha Tabso
Omoka osnekTpoHuku. JT1o orcder R1. 3amumure ero B rpady (5) Bemomoctm ¢
00s13aTeIbHBIM yKa3aHUEM 3HaKa: «+» uwin «—». B rpady (6) 3anmummre MOMEHT BpEMEHH,

yachl 1 MUHYTBI, B KOTOPBIN BbI clienanu orcyer R1.

17



16)

17)

18)

19)

20)

21)

22)

23)

24)

Heo6xomumo B3aTh orcuer PDD 1o ropu3oHTanbHOMY Kpyry (HayasibHas MO3HMIHUS
W3MEpPEHHs CKIIOHEHUs). BepHuTech K mpubopy. PyKkosTKy mepeximrodeHus nu300paxeHus
KpyroB 21 nepeBeauTe METKON BHU3 B NOJIOkKEeHUE «HZ»,

[Tocmotpute B MuKpockomn. I[lpum HeEoOXOAMMOCTH aKKypaTHO TOJICTPOUTE SPKOCTh
U300pakeHHs] 3epKaJioM TOJCBETKH. [lmaBHO Bpamas pyKosATKY MuUKpomeTpa 18,
COBMECTUTE IITPUXH B HIYKHEM OKOIIKe. BO3bMHUTE OTCYET 110 TOPU30HTATBHOMY KPYTY (CM.
pazzen 2.2) u 3aHecuTe ero B BeAoMocThb B rpady (7). Oro 3Hauenue PDD. Takxke 3anecure
sHadyenne PDD B cooTBeTcTBYyMOIIYIO Tpady B pa3aene «BcrmoMoraTenbHbIE BEIYUCICHUS Y.
JaTuyuk BHU3, na 3AITA/L.

[IpaBoii pykoil OTKpenmuTe B3aXHM 3pUTEIBHON TpyOnl 19 B moONOXKEHUE «K cedey.
[TepeBenute TpyOy Uepe3 3eHUT, IPOBEPHYB €€ BOKPYT cBoeit ocu Ha 180° matunkom BHI3.
PykosiTky nepexiioueHust n300pakeHust Kpyros 21 mepeBenTe METKOW BBEPX B MOJIOKEHHE
«\V/'».

Heo6X0muMO BBICTABHTH OTCUET IO BEPTHKATbHOMY Kpyry, pasHeii 300,0000° (uro
cootBerctByeT 270°). TlocMoTpute B Mukpockorn. [lnaBHO Bpaias pyKOSTKY MHKPOMETpa
18, BbIcTaBbTEe OTCYET B OKomke wmukpomerpa 0 00. 3arem akkypaTHO BpamaiTe
3pUTENBHYIO TPYOy BOKPYT €€ OCH TakuM 00pa3oM, 4TOOBI B BEPXHEM OKOIIKE MOSIBHIIOCH
nenenue 300, a B IeHTpaIbHOM BepXHEM okomike — 0.

[IpaBoii pykoii 3akpenuTe 3aXUM 3pUTENIbHONU TpyObl 19 B monoxkeHue «ot cebs». Temnepnb
00a 3akrma 3aKperIeHBI.

[Mocmotpute B MuKpockor. I[TmaBHO Bpamnas HaBOAALIMM BHHT 3pUTEIBHON TpyOBl 22,
COBMECTUTE IITPUXU B HIKHEM OKouike. /[oOeliTech TOro, 4To0bl B LIEHTPAIbHOM BEPXHEM
oxomke 0b11 0.

[TonHkI OTCYET MO BEPTUKANBHOMY KpYyry Temeph TouHo paeH 300,0000°. Otcuer mo
TOPU30HTAILHOMY KpPYyTy HE MEHsJICS U TO4HO paBeH PDD.

Oroliiure OT MarHUTOMETpa M IOCMOTPUTE HA Yackl. B MOMEHT BpeMEHH,
COOTBETCTBYIOLIMI Hadally MUHYTHI, 3aIIOMHUTE MMOKa3aHHs Ha Ta010 OJ0Ka AJIEKTPOHUKH.
Ot1o orcuer R2. 3anummute ero B rpady (8) BenoMocTH ¢ 00s13aTeIbHBIM YKa3aHUEM 3HAKa.

B rpady (9) 3anumuTe MOMEHT BpEMEHH, B KOTOPBIi BbI cenanu orcuer R2.
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25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

JaTyuxk BHU3, na BOCTOK.

Ortkpenure 3axuM amuaansl 20. He Tporas 3putenbHyto TpyOy, aKKypaTHO pPa3BEpHUTE
amunany Tteomonuta Ha 180° (4TO COOTBETCTBYET 2009, 4roObl OCh JaTuMKa ObLIA
HamnpasyieHa npuMepHo Ha BOCTOK.

Heo6X0auMO BBICTaBHTh OTCYET IO TOPH30HTAIBHOMY Kpyry, paBHbli PDD-200°,
Paccuuraiite 310 3HaueHwe u 3aHecute ero B rpady (10) Bemomoctm (B mpumepe B
tabmuue 1: 190,5440).

BAXKHO! Eciu npu eviuumanuu vl noiyyuiu ompuyameibHoe 3Havenue, mo npubagbme
400. Hanpumep, ecnu PDD = 123,4567, mo PDD—200° = 323,4567.

PykosiTky nmepeximtoueHus n3o0paxkeHusi Kpyros 21 mepeBeanTe METKONH BHU3 B MOJIOKEHUE
«HZ».

[Tocmotpute B MuKpockomn. I[lpum HeEoOXoAMMOCTH aKKypaTHO TOJCTPOUTE SPKOCTh
M300pakeHus 3epKajoM moAcBeTKU. [11aBHO Bpamas pykosTKy MUKpoMmeTpa 18, BeicTaBbTe
B OKOIIKE MHKPOMETpa MocieJHHe Tpu Luphl paccyuTaHHoro orcuera PDD-200° (B
npumepe: 4 40).

[IponokaiiTe CMOTPETh B MUKPOCKON. AKKYpPaTHO BpalllaiiTe alulially T€OJI0JUTa BOKPYT
ocu TakuM o00Opa3oMm, YTOOBI B BEpPXHEM JIEBOM OKOINKE TIOSBHIOCH JEIICHUE,
COOTBETCTBYIOIIEE LeAbIM TroHaM orcuetra PDD—200° (B mpumepe: 190), a B omHOM H3
IIEHTPAJIbHBIX OKOIIIEK — JIECSITHIM rOHa (B puMepe: 5).

JleBoit pykoii 3akpenure 3axuM anmuaansl 20 B monoxeHue «k cede». Temepb 00a 3aknMa
3aKpEIUICHBI.

[TocmoTpute B MuKkpockomn. [InaBHO Bpamias HaBOASIIMKA BHUHT aluaaabl 23, COBMECTUTE
IITPUXH B HIDKHEM OKOINKe. YOeIUTeCch, YTO BBICTABICHHBIM OTCYET B TOYHOCTH DPABEH
paccunTaHHOMY Bamu 3HadeHumio PDD-200% Ilo ropu3oHTanbHOMY KpYry TpeOyemslif
OTCUET BBICTABJICH.

[IpOKOHTPOIUPYUTE TOPU3OHTAIBHOCTH OCH  JIaT4yMKA. PyKOATKY  MNEPEeKITIOYeHUs
n300paxeHus KpyroB 21 mepeBennuTe METKOM BBEPX B TOJOKEHUE «\V/».

[TocMoTpUTE B MUKPOCKOI. AKKYpPaTHO M IJIABHO Bpalllasi pyKOATKY MUKpoMeTpa 18 neBoi
PYKOMH, BBICTaBbTE OTCUET B OKolIKe MHKpomeTrpa ctporo 0 00. Ilpu stom B BepxHEM
OKOINIKE JOJDKHO ObITh BbIicTaBiieHo 300, a B meHTpadbHOM BepxHeM okomke — 0.
[IpoBepbTe COBMEIIEHUE IITPUXOB.

Ecnu no xakoi-nnbo npuyrHe MTPUXHU B HIPKHEM OKOIIKE HE COBMEIIEHBI, TO HABOSIIUM
BUHTOM 3pHUTEIbHON TpyOBl 22 coBMecTHTEe MX cHOBa. OChb JaryMka TOPU3OHTANIbHA U
HaINpaBJIeHa Ha BOCTOK. I10JHBI OTCYET MO BepTHKAIBHOMY Kpyry TouHo paseH 300,0000°.
ITo ropu3oHTaILHOMY KPYyTy BeICTaBJIeH oTcuer PDD—200°.

Orolimure OT MarHUTOMETpa M IOCMOTPUTE HA Yackl. B MOMEHT BpeMEHH,

COOTBETCTBYIOLIMI Hayaly MUHYTHI, 3aIIOMHUTE MMOKa3aHHUs Ha Ta010 OJ0Ka AJIEKTPOHUKU.
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36)

37)

38)

39)

40)

41)

42)

43)

1)

Oto otcuer R3. 3anummure ero B rpady (11) BemomocTu ¢ 0043aTeIbHBIM YKa3aHUEM 3HAKA.
B rpady (12) 3anummTe MOMEHT BpEMEHH, B KOTOPBIN BBI CAEIaN oTcueT R3.

JaTuyuxk BBEPX, na 3AITA L.

Otkpenute 3aXUM 3puUTeIbHON TpyOsl 19. He Ttporas ammmany u Hecynme KOJOHKH
TEOJIOJINTA, TIEpeBeaUTe TyOy depe3 3eHHT, MPOBEPHYB €€ BOKPYr cBoeil ocu Ha 180°
natunkoM BBEPX B HanpaBnenun Ha 3AITA/I.

Heo6X0auMO  BHICTABMTH OTCYET 110 BEPTUKAILHOMY Kpyry, pasHbii 100,0000°,
[Tocmotrpute B Mukpockom. B m. [11.33 B oxomke mukpomeTpa yke ObUI BBICTaBJICH
orcuer 0 00. IIpoBepbre 3T0. CMOTpPsSi B MHUKPOCKOIN, aKKypaTHO BpalaiiTe 3pHTEIbHYIO
TpyOy BOKPYT €€ OCH TaKuM 00pa3oM, 4TOObI B BEpXHEM OKOIIIKE MosBHIOCH Aenerue 100, a
B IICHTPaJIbHOM BepxHeM okomike — 0.

[IpaBoii pyKkoii 3akpenuTe 3aKUM 3pUTEIBLHON TPyOsl 19 B mosnoxkeHue «oT ceds». Ternepnb
00a 3aKuMa 3aKpeIICHBI.

[Tocmotpute B Mukpockom. IlnaBHO Bparmmas HaBOIANIMN BUHT 3PUTEIBLHON TpyObl 22,
COBMECTHTE IITPUXH B HWXKHEM okomike. JlobeliTech TOro, 4To0bI B IIEHTPAJILHOM BEpXHEM
okomike 65171 0. TTomHBIH OTCUET 10 BepTUKANTBLHOMY KPYTY Tereph TouHo paseH 100,0000°.
OTcYeT N0 TOPU3OHTAILHOMY KpPYTy HE MEHsIcS M JOJKeH ObITh paBen PDD—-200°.
[IpoBepbTe 3TO. PyKOSATKY mepeximrodeHus: u300paxeHuss KpyroB 21 mepeBenuTe METKON
BHU3 B nosioxkeHue «HZ».

[Tocmotpute B Mukpockon. [lmaBHO Bpamas pykoSITKy MHUKpomeTpa 18, BBICTaBbTE B
OKOLIKE MHKPOMETPA MOCIEIHNE TPH UpPhI paccauTanHoro orcuera PDD—200°. ITpu stom
B BEPXHEM OKOIIKE JIOJDKHO OBITh J€JIeHHWEe, COOTBETCTBYIOIIEE LIEJIbIM TOHaM OTCYeTa
PDD—-200, a B 0JHOM M3 LIEHTPAIbLHBIX OKOILEK — JECATHIM FoHA. IIpoBepbTe cOBMEIEHUE
HITPUXOB.

Ecnu mo xakoi-nmnbo mpuyrHe MTPUXH B HIDKHEM OKOIIIKE HE COBMEIIEHBI, TO HABOISIINM
BHUHTOM aIuaansl 23 COBMECTUTE UX CHOBA.

Otoiizute OT MarHUTOMeTpa M IOCMOTPUTE HA Yackl. B MOMEHT BpeMeHH,
COOTBETCTBYIOIIMN Havyally MUHYTHI, 3alIOMHHUTE MOKa3aHMUs Ha Ta0yio OJ0Ka 3JIEKTPOHUKH.
Oto otcuer R4. 3anummre ero B rpady (13) BemomMocTu ¢ 0043aTeIbHBIM YKa3aHUEM 3HaKa.
B rpady (14) 3anummTe MOMEHT BpEMEHH, B KOTOPBIN BBI CAeIaln oTcueT R4.

N3mepenune CKIOHEHUS 3aBEPIICHO.
N3mepenue HakJoHeHu |.

Omnpenenenne PDI, natunk BBEPX, na CEBEP.

OnpenenenHoe Hamu 3HadeHue PDD cooTBeTCTByeT HampaBi€HHIO, MPU KOTOPOM OCh
JaTYMKa NEPHEHAMKYJIIpPHA TOPU30HTAJIbHOM COCTABIAIOIIEH MAarHUTHOro mois. Jlus
JMAIbHEUIINX U3MEPEHU MAarHUTHOTO HAKJIOHEHUS HaM HEOOXOAMMO, YTOObI OCh JaTdhKa

Haxoauiachb B OI[HOﬁ BepTHKaHBHOﬁ IJIOCKOCTHU C IMOJIHBIM BCKTOPOM MArHvMTHOI'O ITOJIA.
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2)

3)

4)

5)

6)
7)

8)

9)

10)

11)

Jnist 3TOr0 HeOOXOIMMO CHavaja B TOPU3OHTAIBHOMN MIOCKOCTH COBMECTUTH OCh JaTYHKa C
HaAIpaBJIEHUEM TOPU3OHTAIBHON COCTABIISIONIEH MAarHUTHOTO MOJIsI, T.€. NIEPEBECTU €€ B
nonoxenue PDD—-100°.

HeoOX0MuMO BBICTAaBUTh OTCUET II0 TOPH3OHTATBHOMY Kpyry, pasHbIi PDD—100°.
Paccuwuraiite 3nauenne PDD—100° u BHecute ero B Benomocts B rpady (15) (B mpumepe:
290,5440).

Otkpernute 3axuM anuaansl 20. PazBepHuTe anupagy TEOIOIUTa TaKUM 00pa3oM, YTOOBI
0Ch JaTturka Obuta HampaBiieHa nmpumepHo Ha CEBEP.

[Mocmotpute B Mukpockon. Ilpm HeoOXOAMMOCTH MOACTPOITE SPKOCTH H300paXKEHUS
3epkajgoM mojcBeTku. [[maBHO Bpamias pykoATKy MHKpoMeTpa 18, BBICTaBbTE B OKOIIKE
MHUKPOMETpa MocjIeHue Tpu (P paccunTanHoro orcuera PDD-1009 (B mpumepe: 4 40).
[IponoikaiiTe CMOTPETh B MUKPOCKON. AKKYpPaTHO BpalllaiTe aluially T€OJI0JUTa BOKPYT
OocH TakuM o00pa3oM, 4YTOOBI B BEpPXHEM JIEBOM OKOIIKE TMOSBUJIOCH JEJICHHUE,
COOTBETCTBYIOIIEE LeTbIM roHaM orcuetra PDD—-100° (B mpumepe: 290), a B omHOM H3
IIEHTPAJIbHBIX OKOIIIEK — JIECSITHIM rOHa (B puMepe: 5).

[IpaBoii pykoii 3akpenute 3aKuM aauaaabl 20 B MOJTOKEHUE «OT CEOs».

[TocmoTpute B Mukpockorn. [InaBHO Bpaiasi HaBOAAIIMKA BUHT aluaajbl 23, COBMECTUTE
HITPUXH B HUKHEM OKOILKe. YOeIuTech, YTO BHICTABICHHBIH OTCYET B TOUYHOCTH DPABEH
paccuntanHoMy Bamu 3HadeHumio PDD-100°. ITo ropus3oHTalibHOMY KpYyry TpeOyemblii
OTCYET BBICTABJICH.

Tenepp HE0OXOAMMO TEPEBECTH MAATYMK B MOJOXKEHUE, MEPIECHIAUKYISIPHOE TOJTHOMY
BekTopy MaruutHoro mojs (PDI). Otkpenute 3akum 3purenbHOil TpyOsl 19. He Tporas
aIuaany ¥ HeCylire KOJIOHKH TEOJ0JNTa, HAYHUTE MEJICHHO BpAIlaTh 3pUTENIbHYIO TPYOy
BOKPYI' €€ TOpU30HTAIbHOW OCH JI0 MOJOXKEHHS, MPU KOTOPOM IOKa3aHHUs Ha HUPPOBOM
Tabs0 OJ0Ka 3IEKTPOHUKM TonaayT B pabouuii auanazoH +200 HTn, 1 Ha HEM HOABATCA
nudpel. [omeiTaiitech Tpydo HaliTu nojoxkenue, Hanoosee 6nu3koe k 0,0 HTn. Touno 0 BB
HE MoiimMaeTe, MO3TOMY JIOIYCTUMO OCTaHOBHUThHCS Ha 3HaueHuu +20—30 uTm.

[IpaBoii pykoii 3akpenuTe 3aKUM 3pUTEIBbHON TPyOsl 19 B mosnokeHue «oT ceds». Ternepnb
00a 3aKuMa 3aKperyICHBbI.

[Ipuctymaem k ToyHoMmy BbicTaBieHH0 PDI. UToObl MHHUMH3HpPOBATH BO3ACHCTBHE Ha
JaTYuK, OTOMAMTE OT MpUOOpa Ha pacCTOSIHUE BBITSHYTOW PYKM M IUIAaBHO Bpallaiite
HABOJIIIIUN BHWHT 3pUTENBHOW TpyOsl 22. Bpamas HaBoasmuii BUHT, CMOTPUTE Ha
NOKa3aHUA Ha DJEKTPOHHOM Tabmo. JloOelWTech TaKOro TMOJIOKEHUsS, MpPH KOTOPOM
nokazaHust 0ynyT makcuMmanbHo Oymm3kume K 0,0 HTn. Jomyctumas morpemnocts £1,0 HTo.
ITocMoTpuTe B MUKpOCKOM. IIpoBephTe NpaBUILHOCTH BhICTaBlIeHHMs orcueta PDD—100°.

OOpaTtuTe BHUMaHUE Ha COBMENICHHE IITPUXOB. Eciau mo kakoi-nubo mpuynHe ITPUXU B
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12)

13)

14)

15)

16)

17)

18)

19)

20)
21)

22)

HUOKHEM OKOIIKE HE COBMEIIEHBI, TO HABOJSIIMM BHUHTOM ajuAagbl 23 COBMECTHUTE WX
CHOBA.

OroiiuTe Ha PaCCTOSHUE BBITSIHYTOW PYKH OT MarHUTOMETPA U MOCMOTPHUTE HA MOKA3aHUS
Ha AJIEKTpoHHOM Tabsno. Ecim onu otrnuuatorcst ot 0,0 uTn Gonee wem Ha 1,0 HTH, TO
CHOBa OTKOPPEKTHPYUTE MX, Bpalllas HAaBOSAIIUI BUHT 3pUTEIBHOM TPYObI 22.

Orolimure OT MarHUTOMETpa M IOCMOTPUTE HA Yackbl. B MOMEHT BpEMEHH,
COOTBETCTBYIOIIMK HAa4Yally MHUHYTBI, 3alIOMHUTE MMOKa3aHMs HA Ta0JIO OJIOKAa SJIEKTPOHUKH.
Ot1o otcuer R5. 3anummre ero B rpady (16) BemoMocTu ¢ 00s13aTeIbHBIM YKa3aHUEM 3HAKA.
B rpady (17) 3anummre MOMEHT BpeMeHH, B KOTOPBIi BBI clienanu orcyer R5.

Heobxomumo B3sth orcuer PDI mo BepTukampHOMYy Kpyry. BepHutech k mpubopy.
PykosaTky nepexiroueHus: n300paxeHus Kpyros 21 nepeBeanTe METKONH BBEPX B MOJIOKECHUE
«\/».

[Mocmotpute B Mukpockon. IlmaBHO Bpamias pyKosTKy MuKpomerpa 18, coBmecTHTe
IITPUXHU B HIOKHEM OKOIIKE. Bo3pMuTE OTCUET 10 BepTHKaIbHOMY Kpyry (cm. pazmern 2.2) u
3aHECUTE ero B BeJoMOCTh B Tpady (18). Oto 3nauenue PDI. Takxe 3anecute 3Hauenue PDI
B COOTBETCTBYIOIYIO Tpady B paznene «BcrnomorarenbHble BHIYUCICHUS Y.

JaTuyuxk BHU3, na 10T

Otkpenure 3aXUM 3puUTeIbHON TpyObl 19. He Ttporas amumany u Hecynme KOJOHKH
TEOJIOJINTA, TIEpeBeIUTe TyOy depe3 3€HHT, MPOBEPHYB €€ BOKPYr cBoeil ocu Ha 180°
narunkom BHU3 B Hanpasnenun Ha FOI'.

Heo6X0uMo BBICTABUTH OTCYET 0 BEPTUKAILHOMY KpYTy, paBHbii PDI+200°. (B mpumepe:
278,8428). PaccunraiiTe 310 3HaUeHHE U 3aHecuTe ero B rpady (19) BegomocTw.
[Mocmorpute B Mukpockom. [lmaBHO Bpamias pykKosATKYy MUKpomeTpa 18, BBICTaBbTE B
OKOIIIKE MHKpPOMETpa TOCTeJHHe TpH IMbphl paccunTaHHOro otcuera PDI+200° (B
npumepe: 4 28).

[IponomkaiiTe CMOTPETh B MHUKPOCKOI. AKKYypaTHO BpallaiTe 3pUTEIbHYIO TpyOy
TEOJJ0JIMTA BOKPYT TOPH3OHTAIIBHONW OCH TaKUM 00pa3oM, YTOOBI B BEPXHEM JIEBOM OKOIIIKE
TIOSBUIIOCH JIEIEHHe, COOTBETCTBYIOIIEE IeNbIM roHaM oTcyera PDI+2009 (B mpumepe: 278),
a B OJTHOM M3 LIEHTPAJIBbHBIX OKOIIEK — JIECATHIM TOHa (B pumepe: 8).

JleBoit pyKkoli 3aKpenuTe 3a)KUM 3pUTEIIbHON TpyOs! 19 B monokeHne «k cede».

[Mocmotpute B Mukpockorn. I[lmaBHO Bpamias HaBOAALIMM BHHT 3pUTEIBHON TpyOBl 22,
COBMECTUTE IITPUXH B HUIKHEM OKOMIKE. YOEeAuTech, YTO BBICTABICHHBIH OTCYET B
TOYHOCTH PaBeH paccYMTaHHOMy BamH 3HadeHuio PDI+200°% Ilo BepTukambHOMY Kpyry
TpeOyeMblif OTCUET BBHICTABJICH.

OTcYeT N0 TOPU3OHTAILHOMY KpPYTy HE MEHsICS M JOJKeH ObITh paBeH PDD—100°.
[IpoBepbTe 3TO. PyKOSATKY mepeximrodeHus u300paxeHuss KpyroB 21 mepeBenuTe METKOH

BHH3 B 1oyiokeHue «HZ».
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23)

24)

25)

26)

27)

28)

29)

30)
31)

32)

33)

34)
35)

[Mocmotpute B MuKpockorn. IlmaBHO Bpamias pyKOSTKY MHKpomeTpa 18, BBICTaBbTE B
OKOIIIKE MUKPOMETpa TIOCIeNHNE TP IUPPHI paccunTaHHoOro orcyera PDD—100°. ITpu stom
B BEPXHEM OKOIIKE JOJDKHO OBITh JAEJeHHE, COOTBETCTBYIOLIEE IIEBIM I'OHAM OTCYETa
PDD-100% a B oxHOM U3 IEHTPATBHBIX OKOIIEK — JIECATHIM ToHa. [IpoBephTe cCoOBMEIICHIE
HITPUXOB.

Ecnu no xakoi-nnbo npuynHe MTPUXHU B HIPKHEM OKOIIKE HE COBMEIIEHBI, TO HaBOSIIUM
BUHTOM aMuaaJ(bl 23 COBMECTHTE UX CHOBA.

Orolimure OT MarHUTOMETpa M IOCMOTPUTE HA Yackbl. B MOMEHT BpeMEHH,
COOTBETCTBYIOLIMI Hadally MUHYTHI, 3a1IOMHUTE MMOKa3aHHUs Ha Tal10 OJ0Ka AJIEKTPOHUKH.
Ot1o otcuer R6. 3anummre ero B rpady (20) BemoMocTH ¢ 00s13aTeIbHBIM yKa3aHUEM 3HAKa.
B rpady (21) 3anummure MOMEHT BpeMeHH, B KOTOPBIi BBI clienanu orcyer R6.

Jatuuk BHU3, na CEBEP.

Heo6X0auMO BBICTaBHTH OTCYET IO TOPH30HTAIBHOMY Kpyry, pasHbli PDD+100°,
PaccuuTaiite 370 3HaUCHHE U 3aHecuTe ero B rpady (22) Bemomoctr (B mpumepe: 90,5440).
Otkpenute 3axuM anuaansl 20. Pa3Bepuute anmupany teomonura Ha 180°, 4toObI OCh
naT4yrka Oputa HampasieHa npumepHo Ha CEBEP.

[Mocmotpute B Mukpockon. Ilpm HeEoOXOAMMOCTH MOACTPOMTE SPKOCTH H300paXKEHUS
3epkajgoM mojcBeTkd. [[maBHO Bpamias pykoATKy MHKpoMeTpa 18, BBICTaBbTE B OKOIIKE
MHUKPOMETpa MocjIeHIE TpU HUdPhI paccunTanHoro orcuera PDD+1009 (B mpumepe: 4 40).
[IponoikaiiTe CMOTPETh B MUKPOCKON. AKKYpaTHO BpalllaiTe aluialy TE€OJ0JUTa BOKPYT
OoCH TakuM o00pa3oM, 4YTOOBI B BEpPXHEM JIEBOM OKOIIKE IOSBUJIOCH JEJICHHUE,
COOTBETCTBYIOIIEe IensIM roHaM orcuera PDD+100° (3 mpumepe: 90), a B omHOM U3
IIEHTPAJIbHBIX OKOIIIEK — JIECSITHIM rOHa (B puMepe: 5).

JleBoit pykoii 3akpenuTe 3aKuM anuaaabl 20 B MOJT0KEHUE «K ceOe.

[TocmoTpute B Mukpockorn. [InaBHO Bpaiasi HaBOIAIIMKA BUHT alnuaajbl 23, COBMECTUTE
HMITPUXH B HUKHEM OKOILKe. YOeIuTech, YTO BHICTABICHHBIH OTCYET B TOUYHOCTH DPABEH
paccuntanHoMy Bamu 3HadeHuio PDD+100°. ITo ropusoHTalibHOMY KpYyry TpeOyemblii
OTCYET BBICTABJICH.

Pykosatky nepexiroueHus: n300paxkeHus Kpyros 21 nepeBeanTe METKOH BBEPX B MOJIOKECHUE
«\/».

Heo6X0uMO BBICTABUTH OTCYET MO BEPTUKAILHOMY KpyTy, pasHbiii 4009—PDI. (B nmpumepe:
321,1572). PaccumTaiiTe 3TO 3HAaYCHHE U 3aHECUTE €ro B Irpady (23) Be1oMOCTH.

OTkpernuTe 3aKuM 3puTeNbHON TPYOB! 19 B monoxkeHue «ot ceds».

[Tocmotpute B Mukpockon. [lmaBHO Bpamas pykoSITKy MHUKpomeTpa 18, BBICTaBbTE B
OKOLIKE MMKpPOMETpa IIocleaHue Tpu Ludpbl paccuutanHoro orcuera 400°-PDI (B

npumepe: 5 72).
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36)

37)
38)

39)

40)

41)

42)

43)

44)
45)

46)

47)

[Ipomomkaiite CMOTpeTh B MHKPOCKON. AKKypaTHO BpalllaiiTe 3pHUTEIbHYI0 TpyOy
TEOJIOJIUTa BOKPYT TOPU3OHTAJIBHOM OCH TakuM o00pa3oMm, uyTOObl B BEPXHEM OKOIIKE
MOSABUIIOCH JIeJIEHHe, COOTBETCTBYIoIIee HenbiM ronam orcuera 4009—PDI (B mpumepe: 321),
a B OJTHOM M3 [IEHTPAJBHBIX OKOIIIEK — JECIATHIM TOHa (B mpumepe: 1).

JleBoi pyKo# 3aKpenuTe 3aKUM 3pUTEIbHOM TpyOs! 19 B monoxenune «k cede».

[Tocmotpute B Mukpockom. [lnaBHO Bpammas HaBOIANIMN BUHT 3PUTEIBLHON TpyObl 22,
COBMECTHTE INTPUXH B HI)KHEM OKOIIKE. YOeIuTech, YTO BBICTABJICHHBIM OTCYET B
TOYHOCTHM pPaBeH paccuuTaHHoMy Bamu 3HaueHmio 4009—PDI. Ilo BepTuKanpHOMY Kpyry
TpeOyeMBbIii OTCUET BHICTABIICH.

Orolimure OT MarHUTOMETpa M IOCMOTPUTE HA Yackl. B MOMEHT BpEMEHH,
COOTBETCTBYIOLIMI Hadally MUHYTHI, 3aTIOMHUTE MMOKa3aHMUs Ha Ta010 OJ0Ka AJIEKTPOHUKU.
Ot1o otcuer R7. 3anummre ero B rpady (24) Be1oMOCTH ¢ 00s13aTeILHBIM YKa3aHUEM 3HAKa.
B rpady (25) 3anummure MOMEHT BpeMeHH, B KOTOPBIi BBI clienanu oTcyer R7.

JaTuuk BBEPX, na 10T

OTtkpernute 3aXkuM 3puTenbHO TpyOsl 19. He Tporas amumany u Hecyuiye KOJOHKH
TEOJO0JUTa, TepeBeauTe TyOy uepe3 3eHUT, MPOBEPHYB €€ BOKPYr cBoer ocu Ha 180°
natunkoM BHU3 B nanpasnenun na fOI'.

Heo6X011MO0 BBICTABUTH OTCUET MO BEPTHKAILHOMY Kpyry, paBHbli 200°—PDI. (B mpumepe:
121,1572). PaccuuTaiite 3TO 3HaU€HUE U 3aHECHUTE €T0 B rpady (26) BeI1OMOCTH.
[Tocmotpute B mukpockorn. B m. IV.35 B okomike MukpomMerpa yKe OBbUTH BBICTABJICHBI
nocieHue Tpu WAQph! paccuutannoro orcuera 2009-PDI (B npumepe: 5 72). IIposepbTe
st0. Ilpu HEoOXOIUMOCTH BBICTaBbTE MPABWIbHBIN OTCUET, IJIABHO Bpallas PYKOSITKY
MUKpomeTpa 18.

[IponmomkaiiTe CMOTPETh B MHKPOCKOIL. AKKYypaTHO BpallaiTe 3pUTEIBbHYI0 TpyOy
TEOJJ0JIMTA BOKPYT TOPU30HTAIILHONW OCH TaKUM 00pa3oM, YTOOBI B BEPXHEM JIEBOM OKOIIIKE
TIOSBUIIOCH JIEIEHHe, COOTBETCTBYoIIee 1ensiM roHaM otcyera 2009—PDI (B mpumepe: 121),
a B OJTHOM M3 LIEHTPAJIBbHBIX OKOIIEK — JIECATHIM TOHa (B mpumepe: 1).

[IpaBoii pykoi 3aKpenuTe 3a)KUM 3pUTEIbHON TPYOb! 19 B MOJI0KEHHE «OT CeOs».
[Mocmotpute B MuKpockorn. I[TmaBHO Bpamias HaBOAALIMM BHHT 3pUTEIBHON TpyOBl 22,
COBMECTUTE IITPUXH B HUIKHEM OKOMIKE. YOEeAUTech, YTO BBICTABICHHBIH OTCYET B
TOYHOCTH paBeH paccuuTanHoMy Bamu 3HadeHuio 2009—PDI. o BepTuUKalbHOMY KpyTy
TpeOyeMblif OTCUET BBICTABJICH.

OTcYeT MO TOPU3OHTAILHOMY KDPYTy HE MEHsICS M JOIKeH ObITh paBeH PDD+100°.
[IpoBepbTe 3TO. PyKOSATKY mepekimrodeHus: u300paxeHuss KpyroB 21 mepeBenuTe METKON
BHU3 B nosioxkeHue «HZ».

[Tocmotpute B Mukpockon. [lmaBHO Bpamas pykoSITKy MHUKpomeTpa 18, BBICTaBbTE B

OKOLIKE MHKPOMETPA MOCIeIHNE TpH U (phl paccautanHoro orcueta PDD+100°. ITpu stom
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VI.

VII.

VIII.

48)

49)

B BEPXHEM OKOIIKE JIOJDKHO OBITh JElIeHHWEe, COOTBETCTBYIOIIEE IIETbIM TOHAM OTCYETa
PDD+100% a B 01HOM M3 IIEHTpaJbHBIX OKOLIEK — JECATHIM IoHa. IIpoBepbTe COBMEIEHHE
HITPUXOB.

Ecnu no xakoi-nnbo npuyrHe MTPUXHU B HIPKHEM OKOIIKE HE COBMEIIEHBI, TO HaBOSIIUM
BHHTOM aJIuAa/ibl 23 COBMECTUTE UX CHOBA.

Orolimure OT MarHUTOMETpa M IOCMOTPUTE HA Yackl. B MOMEHT BpeMEHH,
COOTBETCTBYIOIIUK HAa4Yally MHUHYTBI, 3alIOMHUTE MMOKAa3aHMs HA Ta0JIO OJOKa SJIEKTPOHUKH.
Ot1o otcuer R8. 3anummre ero B rpady (27) Be1oMOCTH ¢ 00s13aTeILHBIM YKa3aHUEM 3HaKa.

B rpady (28) 3anummre MOMEHT BpeMeHH, B KOTOPBIi BBI clienanu orcyer R8.

Hzmepenue 1 3axonueno. Ilpucmynaem « evinonnenutro Hzmepenus 2. [lpu smom

sanoansiomces epaguol eedomocmu (29)—(56).
HN3mepenue HanpaBJIeHUd HA MUPY.
Hao0maronenne mupsl, 1atuuk BBEPX.

BrimonauTe HaOMIOAEHUS B COOTBETCTBHM C Mporeaypoi, onucanHour B mm. 11.2—I11.13.
[TonydeHHble OTCYETHI MO ropu3oHTaIbHOMY Kpyry (M3 um M4) 3anecute B BEIOMOCTh B

rpadsi (29) u (30) COOTBETCTBEHHO.
HN3mepenue ckaonenus D.

BrimonauTe HaOMIOJIEHUS B COOTBETCTBUU C Tporeaypoid, ormucanHo B mm. |11.3—I11.43.
3nayeHus mnonaydeHHbIX odceroB (R1—R4), MomeHThl HaOmoncHMii, 3HaueHue PDD wu

pe3yaIbTaThl BCIOMOTATE/IbHBIX BRIYHCICHUH 3anumuTe B rpadsl (31)—(40).
HN3mepenue HakjioHeHus |.

BrimonauTe HAOMIOAEHUS B COOTBETCTBHH C TpoIeaypoi, onucanHou B mm. 1V.1—IV.49.
3naycHus mody4deHHBIX odceroB (R5—R8), mMomenTtsl HabOmromenuii, 3nauenue PDI u

Pe3yabTaThl BCIOMOTATE/IbHBIX BRIYHCICHUH 3anumuTe B rpadsl (41)—(54).
HN3mepenue HanpaBJieHUIl HA MUPY.
Habaronenne mupsbl, 1atuuk BBEPX.

BeimonnuTe HaOmIoneHUs B COOTBETCTBHM C Mpolenypoid, omucanHoi B mm. I11.2—I11.13.
[Tony4yeHHBIE OTCUETHI MO TOpU3OHTAIBHOMY Kpyry (M5 m M6) 3anecute B BEAOMOCTH B

rpadsi (55) u (56) cOOTBETCTBEHHO.
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