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BBenenue

JlaBHO OBUIO 3aMEUYeHO, YTO BO BpEMsI I'€OMArHUTHBIX OYph MpPEpHIBACTCS
TeneoHHass W TenerpadHas CBA3b. OJEKTPUUYECKHUE TOKU, HWHAYLUPOBAHHBIC
B MPOBOJIAaX, CO3[AI0T B 3TO BPEMS pPa3pbIBbl B JUHUAX MPOBOJHON CBSI3H JAJBHETO
NEUCTBUS, BBIBOJAT U3 CTPOA MPEIOXPAHUTENH. [ €OMarHUTHBIE BapHALMU
OKa3bIBAIOT BIIMSIHUE HA PAJAMOHABHUIALIMIO, BIMSIOT Ha padOTy MarHUTHOIO
oOopynoBaHusi. Bo BpeMsi CHIBHBIX T€OMarHuTHBIX Oypb  YBEIMYMBAETCS
paAnaIMOHHOE BO3/IEHCTBHE HA KOHCTPYKIMU U IKUIIAXKH JIETATEIbHBIX aIapaToB.

[Ipoueccrl, mpotekatonue B Ouochepe — 00JACTH AKTHUBHOM OKHU3HHU,
OXBAaThIBAIOIIEH HIKHIOI YacTh aTrMocdepbl, Tuiapochepy MU BEPXHIOI YacCTh
JuTOC(EpPBI, 3aBUCAT OT COCTOSIHUS BO3MYUIEHHOCTH TI€OMAarHUTHOIO —IOJIS.
B mnocnennee Bpemst ObUIO NPOBEAEHO MHOIO HCCIENOBAHMM, J1OKa3bIBAIOLIUX
CTaTUCTHUYECKYIO0 CBSI3b MEXJy T€OMAarHUTHOM aKTUBHOCTBIO U Pa3IUYHBIMU
ABICHUSIMU B TPUPOJIC: HM3MEHEHHUEM IOroJibl, CEHCMUYECKOH aKTUBHOCTHIO,
KoJe0aHUsIMU YPOBHEH 03€p, BEPOSITHOCTBIO CEPJIEYHO-COCYAUCTHIX 3a00JIeBaHUM,
MOBEJEHUEM >KMBOTHBIX U HAaCEKOMBIX. BCE 3TO 3acTaBisieT CenuaqTucTOB MHOTHUX
obOnacTell HaykKu M OTpacied HapoAHOro Xo3sWcTBa (Teo(U3UKOB, WHIKEHEPOB,
MHUKpPOOHOJIOTOB, MEINKOB M T.A.) OOpamarbcsi K T€OMarHUTHBIM JaHHBIM, B TOM
YHCJIE€ U K MHJIEKCAM T€OMarHUTHOM aKTUBHOCTH.

B Hacrosimiem pykoBOISIIEM JOKyYMEHTE NpHBeneHa oOmas uHpopManus
00 oOpraHu3alMd MArHATHBIX HW3MEPEHUH HAa CETH CTalMOHAPHBIX IYHKTOB
MarHMTHBIX HaOJIOEHUM, O CPEICTBAX U3MEPEHUM BEIMUYMHBI FT€OMAarHUTHOTO MOJI,
YCTaHaBIMBAEMbIX Ha TOCYIapCTBEHHOM HabOmogaTenbHOl cetn  DenepalibHOIM
CIyXO0bl 1O THUIPOMETEOPOJIOTUM W  MOHHUTOPUHTY  OKPYXKAIOIIEH  Cpelibl
(Pocrugpomer), omnpenenéH MNOPAAOK NPOBEIECHHUS MArHUTHBIX — HW3MEPEHMI,
00pabOTKM NaHHBIX M Mepeladyd MX B LIEHTPbl cOopa M aHaiu3a MHGOpMALUU
JUISL  COCTABJICHHMSI TPOTHO30B TEIMOre0O(PpU3NUECKUX SIBJICHUH U  MPOIIECCOB,

a TaK)Ke OTOBEIICHUN O ITOPMOBOW 0OCTaHOBKE.
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Hacrosmuii pykoBoasmuyi JOKYMEHT OPraHU3allMOHHO BXOIUT B «PyKkoBOICTBO
10 MOHOC(EPHBIM, MArHUTHBIM U TeIMOre0(pU3NUECKUM HaAOIIOJEHUSIM», KOTOPOE

COCTOMT U3 YETBIPEX YACTEU:

Yacte | — «MoHochepHBIe HAOTIONCHUS Y,

Yactb II — «MaruutHble HAOIIOAECHUS

Yacrs III — «"enmoreodusndeckue HAOIIOICHUS;

Yacte IV — «Ilepenaua onepaTUBHBIX JaHHBIX HAOMIOJCHUN M OpraHU3aIus
YIAAIEHHON TEXHUYECKOU MOICPKKI.

OCHOBHBIC TOJIOKECHHUSI HACTOSIIIETO PYKOBOJSIIEIO JOKYMEHTa YYUTHIBAIOT
TpeboBaHusT BceMupHON METEeOpOJIOTHUECKON OpraHu3alliM, PacIpOCTPaHSIONTHECS
Ha MEXJIYHAPOJAHYIO CETh MAarHUTHBIX HAOJIOJICHUM.

[Ipu pa3paboTKe HACTOSIIET0 PYKOBOJIAIIETO JOKYMEHTA JKCHEPTHYIO
IIOMOIIb OKa3ajJu COTPYIHHUKM yupexkaeHuM Poccuiickol akagemMuu Hayk,
paboTtaromiie B oOjgacTu MarHUTHBIX HaOmoaenuit: H.A. 3abonotHas, KaHjz.
reosioro-muHepan. Hayk; B.I. IlerpoB, kann. ¢wus.-mar. nHayk (M3MUPAH);
C.A. Hewaes (®I'bYH HUC3® CO PAH); C.IO. XomyToB, KaHa. (u3.-MaT. HayK
(®I'bYH HKuP JIBO PAH).

VI
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PYKOBOASAIIMNIN TOKYMEHT

PYKOBOJCTBO
MO MOHOC®EPHBIM, MATHUTHBIM
1 TEJJMOTEO®HU3NYECKNAM HABJIIOJIEHASIM

Yacte 11
MaruuTHble HA0JII0IeHUSA

Hara BBenenus — 2021-01-01

1 Ob6sacTh NnpUMeHeHns

Hacrosmmii pyKoBOASIIINI JOKYMEHT YCTaHABIMBAET OPraHU3alUIO, TOPSIOK
MPOBEJCHUSI, OCHOBHBIC TMPUHIMIBLI, METOJbBl W  CPEACTBa  HAOJIOJCHUI
F€OMarHUTHOTO TMOJs W pa3paboTaH B 1EsAX (HOPMUPOBAHUS E€AUMHOTO TMOAXOJa
K OpTaHU3allMi U IIPOBEJACHUIO padOT B 00J1aCTH HAOJIOICHUI T€OMarHUTHOTO TTOJIS,
obOecrieueHus1 KauecTBa U3MEPEHUN U COTTOCTABUMOCTH JaHHBIX.

Hacrosmuii pyKoBOISAIIMM JOKYMEHT TMpPEAHA3HAYEH [JII WHKECHEPHOIO
M TEXHUYECKOTO IMepCOoHalia CTAIlMOHAPHBIX IMYHKTOB MAarHUTHBIX HaOIIOICHUMA
U CIENUAIINCTOB HAYYHO-HUCCIEAOBATEIIbCKUX YupexaeHui Pocrunpomera.

Hacrosmmii  pykoBoasmuii  JTOKYMEHT  MOXET  OBITb  HMCIIOJIb30BaH
npenojaBaTre/isMd M CTyJA€HTaMu  NPOQUIBHBIX  Y4eOHBIX  3aBEICHUI
npu u3ydeHun kypca «lloctossHHOe MarHuTHOE TONIEe», «DU3MKa MarHUTOC(EPHD)
U JIPYTUX CMEXHBIX NUCIUIUIMH, a TAKXKE OPraHU3alUsIMU, KOTOPHIE MPOBOIST

MarduTHBIC H&6J’IIO}1€HI/I$I " IpEAOCTaBJIAIOT JaHHBIC O TCOMArdHuTHOM II0JIC.
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2 HopMaTuBHbBIE CCHLIKH

B  HacrosdmemM  pyKOBOIAIIEM  JOKYMEHTE  HCHOJIb30BAHBl  CCBHUIKH
Ha CJIEIYIOLINE HOPMATUBHBIE JOKYMEHTHI:

I'OCT 12.0.003—-2015 Cucrema crangaptoB 0e30mnacHOCTH Tpyaa. OmnacHble
U BpeIHbIe TPOoU3BoACcTBeHHBIE (hakTophl. Kimaccudukanms

['OCT 12.0.007-2009 Cuctema cranaaptoB Oe3omnacHoctu Tpyaa. Cucrema
yIpaBJeHUs] OXpaHOM Tpyda B opraHuzanuu. OOmue TpeOoBaHUS MO pa3pabOTKe,
MIPUMEHEHUIO0, OIIEHKE U COBEPILIEHCTBOBAHUIO

'OCT 12.0.230-2007 Cucrema crangaptoB Oe3zonacHOCTH Tpyna. Cuctembl
ynpaBJieHHs oxpaHoil Tpyaa. O6mue TpeOoBaHuUsS

['OCT 22261-94 CpenctBa M3MEPEHMM DIEKTPUYECKMX M MAarHUTHBIX
BenanurH. OOIIMe TEXHUUYECKHUE YCIOBUS

['OCT 25645.126—85 Ilone reomarHutHOe. Mozens mOJiA BHYTPU3EMHBIX
HMCTOYHHUKOB

PI] 52.04.567-2003 IlonoxkeHue o rocy1apCTBEHHON HAOIIOIaTEILHOM CETH

PMI" 51-2002 T'ocymapcTtBeHHas cucrema oOecrieueHus €UHCTBA
n3MepeHui. JIOKyMEeHThl Ha METOJIMKU IOBEPKU CPEACTB M3MepeHui. OCHOBHBIC

ITOJIOXKCHUSA

[ITpumeuanue — Ilpu nonp3oBanuu HactosmmM P/ 52.26 nenecooOpa3HoO NpoBepsATh
JEMCTBUE CCBUIOYHBIX JOKYMEHTOB!

- CTaHJapTOB — B MH(OPMAIMOHHOW CHCTEME OOIIEero Mmojb30BaHUS — Ha OQUIIHATEHOM
caifte (ezepaabHOrO OpraHa MCHOJHUTENBHOMN BIACTH B cdepe cTaHAapTU3aluuu B ceTu MHTepHeT
WIA TI0 €XEroJHO0 M3JaBaeMoMy HMH(OpMarMoHHOMY yka3zaTento «HaruoHanbHble CTaHAAPTHI»,
KOTOPBIN OMYOJMKOBAaH MO COCTOSIHUIO Ha | sIHBapsi TEKYILETo rojia, U MO BBITYCKaM €XKEMECSYHO
M3/1aBaeMOro MHPOPMAIIMOHHOTO yKa3zarens «HanuroHanbHble cTaHaapTh» 3a TEKYIIUNA TO/I;

- MEXrocylapcTBeHHbIX pekoMenHaauuii (PMI) — mo wunHdopmanuoHHOMY yKazaTemro
«PykoBozsIue JOKYMEHTHI, PEKOMEHIAIUN U TpaBUIa», KOTOPbIH OIMyOJUKOBAH MO COCTOSHUIO

Ha | ssHBaps TEKyIIEero roja;
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- HOPMAaTHBHBIX JOKYMEHTOB IO METPOJIOTMM — IO €XErojaHo usaaBaemMomy «llepeunto
HOPMAaTUBHBIX JIOKYMEHTOB B O0OJacTH METPOJIOTUUY», OINYyOJIUKOBAHHOMY I10 COCTOSHHUIO
Ha | siHBaps TEKYIIETo roja;

- HOpPMaTUBHBIX JOKyYMeHTOB Pocrumpomera — mo PJ[ 52.18.5 «IlepeueHr HOpMATHBHBIX
nokymeHToB (1o cocrossHuio Ha 01.08.2012)» m exeromHo wu3gaBaeMoMy HH(POPMAIIMOHHOMY
yKa3zaTeald HOPMATHUBHBIX JOKYMEHTOB, OMYOJIMKOBAaHHOMY II0 COCTOSHMIO Ha | sHBapg
TEKYILEro roja.

Ecnu ccbutouHbIl TOKYMEHT 3aMeHEH (M3MEHEH), TO MPHU MOJIb30BaHUM HacTtosmum PJ]
ClIelyeT PYKOBOJCTBOBATHCS 3aMEHEHHBIM (M3MEHEHHBIM) HOPMATHUBHBIM JIOKyMEHTOM. Ecmu
CCBUIOYHBIA HOPMATUBHBIN JOKYMEHT OTMEHEH 0e3 3aMeHbl, TO MOJIOKEHHE, B KOTOPOM JaHa

CCblJIKa Ha HETO, IIPUMCHACTCA B 4aCTH, HC SanaFI/IBaIOH_[eﬁ 9Ty CCBLIKY.
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3 TepMI/IHbI H onpeacjacHus

B macrosimieM = pyKOBOJSIIEM — JIOKYMEHTE  MPUMEHEHBl  TEPMHUHBI
C COOTBETCTBYIOIIMMU OMPEACTICHUSIMU:
3.1 aBpopaJjibHas 30Ha (30HA MOJISIPHBIX cUsiHUM, 30Ha ®puna): OOIacTh

mupoT MaKCUMaJIbHOM MMOBTOPACMOCTH ITOJEIPHBIX CHUSIHUM.

3.2

arrecTanus METOAUK (MmeTom0B) H3MEpeHMI: Uccnenosanune
U TMOJTBEPKIECHUE COOTBETCTBUS METOAMK (METOJ0B) M3MEPEHUN YCTAHOBIICHHBIM
METPOJIOTUYECKUM TPEOOBAHUSIM K U3MEPEHUSIM.

[[TOCT P 8.563-2009, cTatbs 3.2]

3.3 ammpapa: IlpucnocoOnenue st U3MEpEHUs yIJIoB (Bpalaloneecss BOKPYT
OCH, TPOXOJAIIEH depe3 LEHTp JUMOa) B aCTPOHOMUYECKUX, TI€0JI€3MUECKUX
U GU3BNYECKUX YTIIOMEPHBIX HHCTPYMEHTAX.

3.4 O0yxTooOpa3Hoe Bo3myuieHue (0yxra): IlposiBieHue marauTocdepHoi
cyoOyp B BHUIE BO3MYIIEHHS T€OMarHUTHOTO TIOJs, 3alUCh KOTOPOTO
HA MAarHUTOTpaMM€ HUMEEeT OdYepTaHWe, HaloOMHUHaImEee Mo (GopMe MOPCKYIO
OyXTy.

3.5

BapHalud T€OMArHHTHOIO I10JIA: HN3MeHeHne »JIEMEHTOB T'€OMarHUTHOTO
I10JI1 BO BPpCMCHHU.

[TOCT 24284—80, cTaTtbs 28]

3.6

BE€KOBasi BapUalUsl TeOMarHMTHOIO MoJiA: Bapuaiusi reoMarHuTHOTO TOJIs,
MepUO]T KOTOPOU OLICHUBAETCS COTHSIMM JIET.

[['OCT 24284—-80, crarbs 29]
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3.7

BEPTHKAJTBbHAA COCTABJIAKINAA I'€COMATHUTHOIO IIOJIA. HpOGKHI/ISI BCKTOpa

HHAYKOWHA T'COMArHuTHOI'O I10JII Ha BEPTUKAJIIBHYIO IIJIOCKOCTb.

[['OCT 24284—-80, cTaTbs 24]

3.8 BHe3amHoOe Ha4aJj0 Oypu: Pe3koe yBeIMUYeHNE T€OMAarHUTHOTO TOJISl THUIIA
M30JIMPOBAHHOTO UMITYJIbCA AMIUTUTYAOM J0 JIECATKOB HAHOTECHA.

3.9 BHe3amHble UMIYJbCbl: VMOylbCchl B T'€OMAarHUTHOM  IIOJIE,
BO3HUKAIOIINE BCICACTBUE PE3KUX IPAIMEHTOB ITAPAMETPOB COIHEYHOI'O BETPA.

3.10 BO3MyLIEHHBbIC T€OMATHUTHbIE Bapualuu: M3MeHEHNsI T€OMarHUTHOTO
T10JIsI, KOTOPBIE UMEIOT HEPETYIIAPHBIN, CIOPATUYECCKUN XapaAKTED.

3.11

reorpadpuyecknii mepuauad: JluHUSA TiepecedyeHUs] 3€MHOM TOBEPXHOCTH
YCIIOBHOM TIIOCKOCTHIO, mpoxosiieit yepe3 CeBepHbiii u FOxHbIN reorpaduyeckue
ITOJTFOCHI.

[TTOCT 23634—83, craThs 4]

3.12 reomarHMTHasi AKTMBHOCTb: BenuunHa, BbIpaXkawlias CTENCHb
BO3MYIIEHHOCTH T€OMArHUTHOTO TIOJISI 32 ONPEACIEHHBIN MPOMEKYTOK BPEMEHHU.

3.13 reomaruuTHasi Oypsi (MarHuTHas Oyp#): Bo3myllleHHE T€OMarHUTHOTO
MoJjsi, OXBaThIBAaIOIIEEe BCIHO MarHutocepy U JJIAIIEECS HECKOIbKO CYTOK,
MPUBOJIAIIECE, B YaCTHOCTH, B HHU3KHX IIHPOTaX Ha IMOBEPXHOCTH 3eMJIU K

YMEHBIIIEHNI0 MarHUTHON MHAYKUIUHU Ha 50 HTa u Gonbie.

3.14

reoMarHuTHoe nmoJie: MaroutHoe 1mose 3eMIIu.

[TOCT 24284—80, cTatbs 17]
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3.15

reoMarHuTHbIH moJoc: Touka BbIXOJIa Ha TIOBEPXHOCTh 3€MJIM  OCH
MarHUTHOTO JUIIOJNISA, TI0JIE KOTOPOTO AaMMpPOKCHMHUPYET TJIABHOE MAarHUTHOE II0JIC
3eMIn.

[[TOCT 24284—80, ctathbsa 20]

3.16 reomarHuTHble myJabcanuu: DIyKTyalMd TreOMarHUTHOTO  MOJIA
C IEPUOJOM OT J0JIEN CEKyHABI A0 JECATKOB MUHYT.

3.17

reOMAarHuTHoHIA xBocT: OOnacTe MarHuTochepsl 3eMiM, HaxXoAsIascs
Ha HOYHOW CTOpOHE U 0Opa3oBaHHAasT MAarHUTHBIMU CHJIOBBIMH JIMHUSIMU,
BBITAHYTBIMH B HanpaBjaeHuu oT CoHua.

[TOCT 25645.109—-84, cratbs 9]

3.18

TFOPHU30HTAJIbHAsI COCTABJIAIOIIAA N'COMATHUTHOIO 1101 HpOCKI_[I/IH BCKTOpa

HHAYKOWHA T'COMArHuTHOIO I1OJISI Ha TOPHU30HTAJIbHYIO ITJIIOCKOCTD.

[TOCT 24284—80, crarbs 25]

3.19

KBaHTOBBII MAarauTomMeTp: MaFHI/ITOMCTp C KBAHTOBBIM YYBCTBHUTCJIbHBIM
QJICMCHTOM, OCHOBAaHHBIM Ha sBJICHHHU ONTUYECKOM HAaKayKd B mapax HCKOTOPLIX

HIEJIOYHBIX METANIOB (OOBIYHO 1Ie3Ust U pyOUIns) UK B TE€IUU.

[TOCT 24284—80, crarbs 85]

3.20

KOPOTKOIMEPHOAHASA Bapuanus reoOMaroHuTHOI' O HoJIsA: BapI/IaI_II/ISI

Ir€OMAarduTHOIO II0JIiA € IICPUOJOM OT ,HOJ'ICfI CCKYHABI 10 ICCATKOB MUHYT.

[TOCT 24284—80, ctatbs 30]
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3.21 kocmMuYeckas  morojaa: Kommnekc  saBnennii  Ha  CounHie
U B MEKIUIAHETHOM  IIPOCTPAaHCTBE W ONPEAEISAEMBbIX HMMHM  SIBICHUH
B MarHutrocdepe u noHochepe 3eMIH.

3.22 aum6: LImHApHUYEecKoe TN KOHUYECKOE KOJIBLIO, WA JUCK, pa3fcIEéHHbII
IITPUXAaMHU Ha PaBHBIE JI0JIM, KaK [IPABUIIO YIJIOBbIE (IpagyChl, MUHYTHI U T.[1.).

3.23 1yHHO-CyTOYHBIC BapuauMu: ['coMarauTHbIE BapHALMU EPUOINIECKOTO
XapaKkTepa, KOHTPOJIUPYEMBIE NTOJIOKEHUEM JIyHBI.

3.24 marnuTtHas oOcepBaropusi. HayuHoe yupexnaeHune, B KOTOPOM
JUIMTEIIbHOE BpEMsl  OCYILECTBIISETCA HENpEphlBHAsA PETUCTpal¥s  BapUalUi
T€OMarHUTHOTO TIOJISl, IPOU3BOJIATCS PEryJsipHbIE aOCONIOTHBIE HAOJIIOJICHUS
(KOHTPOJb BEKOBBIX BapualuMii TE€OMAarHUTHOIO IIOJs), IMEepBUYHAs 0OpaboTKa

Y aHAJIU3 TaHHBIX.

Hp UHMCYAaHHUC — MaruutHsie O6C€pBaTOpI/II/I pacnojiararoT ITaToOM  OIIBITHBIX
MAriuMToOJIOTOB W HAYYHBIX COTPYAHUKOB, OCYIICCTBIIAIOIIMX B TOM YHUCIIC pa6OTI)I HAay4YHO-
HCCIICO0BATCIIbCKOI0 XapakKTepa, MCTPOJIOTHYCCKUC HWCIBITAHUA W H&CT’pOﬁKy MAarouToMeTpOB
(moBepky o006OpyaoBaHUs). MarHuTHble OOCEpBATOPUM SIBJSIOTCS XPAaHUTEISIMH  YPOBHEH
9JICMCHTOB I'€COMAariHuTHOI'O I10JIA, IO KOTOPBIM IIPOU3BOAUTCA CPABHCHUC pa60‘{I/IX MAarauToMeTpOB
u Oyccosei.

3.25 marnutHas cranuus: CranmoHapHOe HaAOIIOATENBHOE MOpa3IeICHHE,
MPOBOJIAIIEE MarHUTHBIE HAOIOIEHUS TIO YTBEPXKAEHHOW CXeMe U Tepearoiee
JTaHHBIE B LIEHTP cOopa U 00pabOTKK UH(POPMAITUH.

3.26 MarHMTHOe HAKJIOHEHHE: YToJ MEXAY BEKTOPOM HamNpsHKEHHOCTU
F€OMarHUTHOTO TIOJII M TOPU30HTAJILHON TIOCKOCTBIO B PacCMaTpUBAEMOM TOYKE
36MHOW MOBEPXHOCTH.

3.27 MarHMTHOe CKJIOHEHHe: YTOJ MEXKIy TUIOCKOCTSIMH TeorpadudecKkoro

N MaratuTHOTO MEPUANAHOB B TOYKC Ha6J'IIO)IeHI/I$I.
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3.28 MarHMTHBIA JAuNOJb: Maeanu3upoBaHHas CcHUCTeMa, CIysKalas

11 IPUOTMKEHHOTO OMUCAHUS PACTIPOCTPAHEHHSI TEOMArHUTHOTO TOJIS.

[Ipumeuanue — B kauecTBe MOJAENM MarHUTHOIO JUIOJSA MOXHO pPacCMaTpUBATH
HEOOMBIIYI0 (TI0O CPABHEHUIO C PACCTOSHUSMHU, Ha KOTOPBIX H3y4aeTcs TeHEPUPYeMOe TUIIONEM
MarHMTHOE T0JI€) MIOCKYI0 3aMKHYTYIO TIPOBOISAIIYIO PaMKY TUIOMIAIH S, O KOTOPOU TEUYET TOK I.
[Tpu 5TOM MarHUTHBIM MOMEHTOM JIMIIOJNS HA3bIBAOT BeauunHy M = i-S+Nn, rae N — eAMHUYHBIHI
BEKTOp, HANpPABJICHHBIA NEPHEHAUKYJIAPHO IUIOCKOCTHU pPAMKA B TOM  HallpaBJICHUH,

npu HaOJIOIEHUH B KOTOPOM TOK B PaMKe IPEACTABISIETCS TEKYIIIMM IO YaCOBOW CTPEIIKE.

3.29 marnutHble HaOgoaeHMs: KOMIUIEKC MEPONPHUATHH, TNPOBOIUMBIX
pPETyJIIpHO, 10 ONPEAEIEHHOM Mporpamme, OOECIEUMBAIOIMN  U3MEpPEHHE
apaMeTpOB F€OMArHUTHOTO TOJIS WIH OTAEIbHBIX €r0 COCTaBISIOIIUX, UIsl OUEHKH

COCTOAHUA MaFHI/ITOCCI)epBI M aHaJIn3a MMPOUCXOJAIUX B HEH IMpOonIcCCOB.
[Ipumeuanue — Bxmowaer B cebs oOecriedeHHE YCIOBUM BHEIIHEW Cpenpbl,
paboTOCIIOCOOHOCTH, TEXHMYECKOIo OOCIY)KMBAHHMS M MpaBWJ SKCIUTyaTalud oOOpYyJOBaHUS,

cOopa, XxpaHeHHsI U Tiepeiadn nHGOpMAIHK 00 H3MEPEHHSX.

3.30 marHuTOBapHauMOHHAas cTaHuuA: [Ipubop s U3MepeHus: BEIMYHUHBI
BapualMii TEOMArHUTHOTO TOJIA MO TPEM COCTABJISAIOIIMM B MPSAMOYTOJIBHOM
WJIM T€OMAarHUTHOM CUCTEME KOOPANHAT.

3.31 marnutocgepa 3emian: OOIaCTh OKOJIO3€MHOI'O MTPOCTPAHCTBA, 3aHATAs
Ir€OMAarHUTHBIM MOJIEM.

3.32 maruutocepnas cyooypsi: Komrieke Bo3myliieHuii B Marautocdepe,
KOTOpPBI TEHEPUPYETCS] HM3MEHEHHSMH B COJIHEYHOM BETPE, COIPOBOKIACTCS
MOBBIIICHHONW  JIUCCUIIAIIMENd mocTynaromed u  (WiM) YK€  IOCTYNUBIIEH

B MarHuTocdepy (HaKOMICHHO) YHEPTUU COTHEUHOTO BETpa.
[Ipumeuanue — IlposBisercs B HauOoiblIeH CTENEHH B 30HE MOJSPHBIX CHUSHHIMA

Cesepnoro u IOxxHoro nonymapuit 3emiu.

3.33

MArHuTOC(epHbIA KOJBUEBOM TOK: OJEKTPUYECKUN TOK, CO3JaHHBIN

3aXBAa4YCHHBIMH YaCTUIIaAMH B MaFHI/ITOC(l)Cpe.

II puMEeHYaHUC -— Ycunenue MaPHI/ITOC(I)CpHOFO KOJIBIIEBOT'O TOKa ABJIACTCA OJHUM

W3 MPOSIBIICHUN TEOMarHUTHON OypH.

[TTOCT 25645.109—-84, cTatbs 23]
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3.34 Hopmaab: EAMHUYHBIA BEKTOp, NEPHEHAUKYJSPHBIM K KacaTeJIbHON
MPSAMON B YKaQ3aHHOW TOYKE KPUBOM.

3.35 oBaJ NMOJSIPHBIX CUAHMI (ABpOpaIbHBII 0Bad): MrHoBeHHas 00J1acTh
CUSIHHS B aBpOPaJIbHOM 30HE; UMEET BUJ OBajla, CMEIIEHHOTO O MIUPOTE HA HOYHYIO

CTOPOHY OTHOCUTCJIbBHO MArHMUTHOI'O ITOJIOCA.

[Ipumeuanue — OBan ABiIseTCS NPOESKIMEH MIa3MEHHOTO CIIOS U Kacla Ha HoHOchepy
BJIOJIb CHJIOBBIX JIMHUM T'€OMarHUTHOTO MOJis. YcpeAHEHHAss KOH(UTypalus oBajla H3MEHSETCS

B 3aBUCHUMOCTH OT YPOBHHA MarduTHON aKTUBHOCTH.

3.36 omacHblie reauoreopusnueckne sBjaeHus: IIpoueccel U  ABIEHUS,
BO3HMKAIOIIME B BepxHeW arMmochepe 3emMiId U OKOJO3EMHOM KOCMHUYECKOM
MIPOCTPAHCTBE, KOTOpPbIE MO CBOEH WHTEHCHMBHOCTH, MACIITa0y paclpoCTpaHEHUs
Y MPOJIOJKUTEIIBHOCTH OKa3bIBAKOT MJIM MOTYT OKa3aTh IOPAXKAIOIIEE BO3ACHCTBUE
Ha (YHKUMOHUPOBAHHE TEXHUYECKUX M OHMOJOTMYECKHMX CHUCTEM KaK Ha 3emiie,
TaK 1 B OKOJIO3€MHOM KOCMHUYECKOM ITPOCTPAHCTBE.

3.37 menenranusi Mupsbl: HampaBieHue OT MecTa YCTAaHOBKM TEOJOJIATA
Ha MUY, U3MEpSEMOE€ YIJIOM B TOPU3OHTAJIBHOM IJIOCKOCTH MEXIY CEBEPHBIM
HaIlpaBJICHUEM MEPHJIMAHA, NPOXOIAIIErO0 4Yepe3 MECTO YCTAHOBKM TEOJOJIUTA,
Y HampaBJICHHMEM OT 3TOr0 MECTa Ha MHPY, OTCUMTHIBAEMBIM IO YAaCOBOM CTpeiKe
ot 0° o 360°.

3.38

MNOoJIHAA MHTCHCHBHOCTb IN'¢OMAarHUTHOIO ITIOJIHA: MOI[YJ'II) ITOJIHOT'O BCKTOpa

HHAYKOUHA TCOMArHuTHOI'O I10JIA.

[['OCT 24284—80, cTaTps 22]

3.39

noJisipublii kacm: OO61acTh B OKOJIOMOJYACHHOM YacTH MarHUTOCQEPHI,
UMEIOIIasl BHJ BOPOHKH, paCIIMPSIONICHCS OT 3eMJIM 0 MAarHHUTOIAy3bl,
U pa3/IeTSIoNnasi CUJIOBBIC JTMHUY THEBHOM MarHUTOC(epbl U T€OMarHUTHOTO XBOCTA.

[TTOCT 25645.109—84, cratbs 13]
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3.40

noJjsipuas manka: OO01acTh BBICOKOLIMPOTHON HOHOC(hEpHI, OrpaHUYCHHAs

aBPOPAJILHBIM OBAJIOM.

[[OCT 25645.109—84, cTatbs 22]

3.41 noasipHoe cusinme: CBeueHHE BEPXHHUX CIOEB arMoc(depbl, BhI3BAHHOE
BO30Y)KJICHHEM aTOMOB M MOJIEKYJI TOTOKaMH 3JICKTPOHOB U MPOTOHOB C YHEPTUSIMU
OT COTEH JJIEKTPOHBOJBT JO JAECATKOB KHIIO3JIEKTPOHBOJIBT, BTOPTaOIIUXCS

B aTtMocdepy.
11 pPpUMCYAaHUC — Haubonee 4acto HWHTEHCUBHBIE BTOPIKCHUSA Ha6J'IIOI[aI-OTC$I

B aBPOPAILHOM 30HE.

3.42

NPOTOHHBIN MATHUTOMETP: MaruutomMeTp C MPOTOHHBIM

MAarouTO4YyBCTBUTCIIbHBIM 3JICMCHTOM.

[TOCT 24284—80, cTaTtbs 86]

3.43 pexkyppeHTHbIe (27-aHeBHBbIC) Bapuauuu. TeHICHIMS NOBTOPECHHUS
XapaKTEPUCTUK  TE€OMAarHUTHOM  aKTUBHOCTU  4epe3  Kaxkiaple 27  JHEH,
COOTBETCTBYIOIIMX TEPUOJy BpalleHUs MpPUIKBATOpUAIbHBIX oOnactedt ComHia
BOKPYT CBOEH OCH.

3.44 ce30HHBIE BapMAUMH MATHUTHOM AKTHUBHOCTH: XapaKTEPUCTUKU
MarHUTHOM  aKTUBHOCTH, IMOJy4YEHHble NyTéM  00paboTkM  HaOIIOIEHUN
32 HECKOJIBKO CE€30HOB.

3.45 conneunblii Berep: [IO0TOK HMOHMU3UMPOBAHHBIX YacTUIl (B OCHOBHOM
r'eJIMEBO-BOJOPOIHOM TIJIa3Mbl), C BMOPOXKEHHBIM MAarHUTHBIM IOJIEM, UCTEKAIOIIUI
B OKpY’Karolee KOCMHYECKOE MPOCTPAHCTBO M3 COJIHEYHON KOPOHBI CO CKOPOCTBIO
ot 300 mo 1200 xm/c.

3.46 cOJIHEYHO-CYTOYHbIe Bapuauuu: II3MeHEeHUsT »BJIEMEHTOB 3€MHOIO

Mara€Tuisma € NICpuoaoM, paBHbIM IIPOJOJDKUTCIbHOCTH COJTHCYHBIX CYTOK.

10
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3.47

CpEaACTBO I/I3MepeHI/II71: TexHuueckoe CpCacCTBO, MMpCAHA3HAYCHHOC

pInIb: | H3MepCHHI>'I, HMCIOIICC HOPMHUPOBAHHBIC METPOJIOTUICCKUC XAPAKTCPUCTHKU.

[PMI" 29-2013, ctatbs 6.2]

3.48

CYyTOYHAsl BapHalMs TEeOMATHUTHOrO moJsA: V3MmeHeHne 3Ha4dYeHUs
3JICMEHTOB TE€OMArHUTHOTO TOJS B TEYEHHUE CYTOK OTHOCUTEIBHO HX
CpPEIHECYTOYHBIX 3HAYECHUM.

[['OCT 24284—80, cTatpsa 31]

3.49

(deppo3onaoBbIii  MarHuTomMerp: Marautomerp ¢ (Heppo30HIOBHIM

MAarovMTO49YyBCTBUTCIIbHBIM 3JICMCHTOM.

[TOCT 24284—80, crarbs 87]

3.50 mropmoBoe omnoBemeHne: CooOIeHHEe O HaAYaBIIEMCS OITACHOM
remoreo(u3nueckoM sIBIICHUH.

3.51 mropmoBoe mpeaynpexkaenue: [IporHo3 BO3HMKHOBEHUS, COXPaHCHUS
WJIM YCUJIEHUSI OMACHOTO reIuoreo(pu3nuecKoro siBJIeHUs.

3.52 mropmoBoe coodmenune: CooOIieHre, B KOTOPOM COJIEPIKATCSI CBEICHUS
O BO3HUKHOBEHUHM, YCHJICHHH OIIACHOTO TeIUOTeO(MU3UIECKOTO SBJICHUS U
3HAYCHUSX BEJIMYMH, XapaKTEPU3YIOIIUX €TO.

3.53 3kBaTopuHaJibHAsl JJIEKTPOCTPYsi: OJIEKTPUUYECKHI TOK B  30HE
r€OMarHUTHOTO KBAaTOPa, BOSHUKAIOIIUM BCJEJACTBUE CYIIECTBEHHO aHU30TPOITHOM
MPOBOJIMMOCTH MOHOC(hepHOl Tu1azmMbl Ha BbicoTax oT 90 no 130 kM Ha nHEBHOM

CTOpOHE.

11
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3.54

JJIEMECHT reOMaroHuTHOI O moJisi: BCJII/ILII/IHa, XApaKTCPHU3yromiasi
T'€OMAarHuTHOE€ II0JI€C.

[Ipumeuanue —Kanemerram (KOMIOHEHTaM) T€OMArHUTHOTO TOJIS CIIEAYeT OTHOCHUTH
MarauTHoe ckjoHenue (D), marauTHOe HaknmoHenue (1), ropusoHTaNBHYIO cocTaBismomyo (H),

BEPTUKATIBHYIO COCTABIISIONIYIO (Z), CEBEpPHYIO COCTaBIISAIONTYIO (X ), BOCTOYHYIO cOCTaBISIONIyIO (Y)

Y TIOJIHYIO HHTEHCUBHOCTh T€OMarHuTHoro noJs (B).

[['OCT 24284—80, ctatha 18]

12
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4 O003HAYEeHUS] M COKPALLECHUS

4.1 B HacrosieM pyKOBOJSIIEM JOKYMEHTE MPUMEHEHBI CICAYIOIINE

0003HaYEHUS:

A — a3UMyT MUPBI;

B — BekTOp MHIYKIIMK T€OMArHUTHOTO TOJIf;

- B — Moaynb BEeKTOpa MHIYKITMYA TEOMAarHUTHOTO TIOJIS;

- Bo — MaruuTHOE€ 10JI€ TUTIOIS;

- B, — aHoMajgbpHOE MarHUTHOE 1OJIC;

- B.— BHelHee moJie;

- Bt — marHuTHOeE noJie Ha TOBEPXHOCTHU 3€MJIH;

- Bm — MaTrepukoBoe reoMarHuTHOE MOJIE;

- ¢ — CKOpPOCTb CBETa;

- d, — 3HaueHue yriia, OTCYUTHIBAEMOE I10 IIIKAJIC TEOI0JINTA;

- D — yroan ckyioHeHUs (MarHUTHOE CKJIOHEHUE);

- Do — Oa3ucHOe 3HAaUYCHWE MATrHUTHOTO CKJIOHEHUS JUIi KOHKPETHOMU
MarHUTOBapHAIIMOHHON CTaHITUH;

- Dt — nonnas BenuuMHA yria CKJIOHEHUS B J0OOOW 3aJaHHBIA MOMEHT
BPEMEHU;

- DCF — Bo3mymieHMs, CBSI3aHHBIE C HETMOCPEICTBEHHBIM  BO3ICHCTBHEM
COJIHEUHBIX KOPIYCKYJISIPHBIX TOTOKOB Ha MarHutocdepy 3emuu (disturbance of
corpuscular flux);

- DPIl — nonsipHble MarHUTHBIE BO3MYIICHUS, JOCTUTAOIIME MAKCUMAIbHOM
BEJIMYMHBI B aBPOPAIBHOM 30HE;

- DPC — Bosmymienus B nosisipHoit mianke (disturbance of polar cap);

- DR — marnutHbie 3()eKThl, CBA3aHHBIE C PA3BUTHEM KOJIBIIEBBIX TOKOB,
TEeKYLIUX BOKPYT 3emiiu, BHyTpu Maruutocdepsl (disturbance of ring current);

- € — 3aps yacTullbl (JIEKTPOHA UM UOHA);

- E — BekTOp Hanmps:KEHHOCTH 3IEKTPUUECKOTO MOJIS;

13
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E — snextpuyeckoe nose;

F — cuna Jlopenna;

G — nocrosiHHAs MPUOOPA;

h — mocrostnnas Ilnanka;

H - IFOpHU30OHTAJIbHAA COCTABJAOIIAA BCKTOpa TI'COMArHUTHOIO IIOJIA

B HaAIIPpABJICHUMU Ha MarHuTHBIN CCBCP,

H- BCKTOP HaHpH}KéHHOCTI/I I'COMAraMTHOI'O ITOJIA,

- Hsnem — BHCHIHCC U3MCPACMOC I'COMAIrHUTHOC I10JIC,

| — CyMMapHbIH TOK;

| — yron HakoHeHUs (MarHUTHOE HaKJIOHCHUE);

K-uHpgekc — WHAEGKC TE€OMAarHUTHOM aKTUBHOCTH (JIOKQJIBHBIA HMHJIECKC
T€OMarHUTHON aKTUBHOCTH);
- Ky — yCpenHEHHBIM  IUIAHETAPHBIM  HMHJEKC,  XapaKTCPU3YIOIIUM

BOSMYHIéHHOCTB F€OMarHUTHOT'O MOJIS B 3-4aCOBBIX HHTCpPBaJIaX BPECMCHHU,

M — Macca 4aCTHUlhI,

M — MarsuTHBIN MOMEHT;

M, — marneToH bopa (MarHUTHBI MOMEHT JIEKTPOHA);

- My — MarHuTHBI MOMEHT MarHuTa;

N — HOpMaJib;

N — IJI0THOCTH MOHU3ALUH;

P. — perynsipublie nynbcaruu (pulsations continuous);

Pi — upperymnspasie mynbcanuu (pulsations irregular);

PC — unHpaexkc, XapaKTepU3YIOIIHMM KOJMYECTBO HHEPIUH, MOCTYNAIONIeH

B MarHuTocgepy OT COJTHEYHOTO BETPA;

g — K02 HUIUEHT KPYYEeHHS KBapIIEBOW HUTH;

Q — sJIeKTpUYECKUMA 3apsi;

Re — 3eMHOl paaunyc;

Ri — 3apeructpupoBaHHbIE 3HAUECHUSA C JaTYMKa MarHUTOMETpa B OJaHKe

a0COJIOTHBIX U3MEPEHMUI;

14
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S — mnomaap, Yepe3 KOTOPYIo MPOXOAUT MarHUTHBIN MOTOK;

So - 3Bé3I[HOC BpCM: B IIOJIHOYBb Ha FpI/IHBI/I‘ICKOM MCPHUIUAHC,

Sq — 0003HaUYECHHE COTHEYHO-CYTOYHBIX BapuaIluii B OypHBIC THU;

- S — o00o3HaueHUE COJHEUHO-CYTOYHBIX CIIOKOMHBIX TI'€OMAarHUTHBIX
BapUaluu;

- SC — reoMarautHas Oypsi ¢ BHE3aITHBIM HA4aJIOM;

- SSC — reomarauTHas Oypsi C OU€Hb BBIPAKCHHBIM BHE3AITHBIM HA4yajoM;

- T—Bpewms;

- ts—gacoBoit yron nonoxxenus [lonspHoit 3B€3/1b1 B MOMEHTBI HaBEICHNS,

- T — Moaynb BEKTOpa HAMPSHKEHHOCTH MAarHUTHOTO TTOJIS;

- Ts — MecTHOE 3BE3HOE BpPEMSI;

- Upps — nepemeHHOe HaIpsHKEHHE Y 00MOTOK BO3OYKICHHUS,

- Ugo — nanpspxenne $ha3oBoro JETEKTOpa;

- vV —4acToTa BOJIHEI;

- Vj — 9HCJIO CTOJIKHOBEHHUH YaCTHIl B €IMHUITY BPEMEHH,

-V — CKOpOCTH 3apsijia B MArHUTHOM II0JIC;

- Wes — 006MOTKa BO30YKICHUS;

- Wu — usmeputenbHasi 0OMOTKa;

X — ropu30OHTaJIbHasl COCTABISAIONIAS TeOrpapuUecKoil CUCTEMbI KOOPIUHAT
B HaIlpaBJICHUU Ha reorpaduueckuii cerep;

- Y — ropu3oHTajgbHasi COCTaBIAIONIAS reorpaduyeckoi CUCTEMbl KOOPAUHAT
B HaIlpaBJICHUU Ha TeorpaduuecKkuii BOCTOK;

- Z — BepTUKaJbHas COCTABJISIONIAS B JEKAPTOBOM CHCTEME KOOPAHMHAT;

- 4D — otkioHeHus yriaa (Bapuaius) CKIOHEHHS OT BBIOPaHHOTO
WM CIIOKOMHOI'O YpPOBHS;

- 4H — OTKIIOHEHUS B TOPU30HTAJIbHOW COCTaBJAIOIIECH / T€OMarHUTHOTO
I10JIS1 OT CIIOKOMHOTO YPOBHS;

- 0. — yroJa MeXAy NMEePIEHANKYISIPOM U INIOCKOCTBIO;

- f — TemnepaTypHbIid KO3POUITUEHT;

15
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6o — IPOBOAUMOCTH HOHOC(]EPHI;

- Oc — npoBoaumocTs Kaynunra;

On — TPOBOIMMOCTh XO0JIJIa;

Op — neJIepCeHOBCKas MPOBOJIMMOCTh HOHOC(EPHI;

0 — azuMyTanbHbIN yrou [lonsapHoii 3Be3/bL;

OB — MarauTHOE 10Jie BapHualluii;

€ — yroil MEXIy 3€MHbIM MAarHUTHBIM [HUIIOJIEM UM MEXIUIAaHETHBIM
MarHUTHBIM TOJIEM;

- 0y — noJI0)KEHNE Ha KpyTe TEO0JINTaA TeorpauuecKoro MepuInaHa;

- Ona — T€OMarHuTHas KOLIUPOTA;

- Oy — OTCYET TOPHU3OHTAIBHOrO JMMOA MPU HABEIECHUU 3PUTEIBHOU TPYObI
Ha MUDY;

- Gm — OTCYET T'OPHU30HTAJIBHOI'O JMOa TIOJIOKEHHUST Ha Kpyr¢ MarHuTHOI'O

MEpHJINaHa;

A — reorpaduueckas 107T0Ta;

M — MAIrHUTHAA IIPOHHUIACMOCTD,

Ho — MAarouTHasd MOCTOSAHHAA WKW MarHUuTHas IMpOHUIACMOCTb BaAKyyMa,

@ — reorpaduyeckas upoTa;

Km — MHIYKIIMOHHBINA KO3 PHUIIMCHT MarHUTA;

\ — YroJ1 3aKpy4€HHOCTH HUTH;

@ — KpyroBas 4acToTa;
- H — IUKJIOTPOHHAS YacTOTa YaCTHI] B INIOCKOCTH, MEPIEHIUKYIsIpHON H;

@ — MardiuTHbBIU MTOTOK.

16
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4.2 B HacrosllleM pPYKOBOJSIIEM JOKYMEHTE MPUMEHEHBI CIEAYIOIINE
COKpalICHUSA:

- TJIOHACC — rno6anbHasi HABUTAlIMOHHAS] CITyTHUKOBAsI CUCTEMA;

- IBMUPAH - ®enepanbHoe rocyJapCTBEHHOE OIOKETHOE YUpEKIACHHE
Hayku «VHCTUTYT 3€MHOro MarHeTu3Ma, HWOHOc(epbl H pacnpoCcTpaHEHUs
paguoBonH uM. H.B. IlymkoBay;

- MBC — marHuTOBapHuaIimoOHHas CTaHITUS;

HIY — nay4yHO-UCCIIEI0BATENBCKOE YUPEXKACHNUE;

[Iporpamma HabIOIEHUI — TPOrpaMMa MarHUTHBIX HAOJIO/ICHUN;

Pocrugpomer —  ®enepanpHas  ciayxba 1O THAPOMETEOPOJIOTUH
U MOHUTOPHUHTY OKPY>KalOIEW CpEeJbl;

- CII — cTaumoHapHbIN MYHKT;

- YIMC — ympaBieHHE 1O THAPOMETEOPOJIOTMA W MOHHUTOPUHTY
OKpYXaroUIen Cpebl;

- ®I'BY «AAHHUWN» — denepanbHOe TOCyJAapCTBEHHOE OFOMKETHOE
yupexaenue «HaydHo-nccme1oBaTenbCckuii ”HCTUTYT APKTUKU U AHTapKTUKW;

- ®I'BY «BHUUTMU-MI1J]» — DenepanbHOe TOCYIaPCTBEHHOE OFOKETHOE
YUPEKICHUE «Bcepoccurickuil HAY4YHO-UCCJIE0BATEIIbCKUI AHCTUTYT
TUAPOMETEOPOIOrHuecKoi HHPpopMauu — MUpOBOH HEHTP JaHHBIX);

- OI'bY «UIIl'» — denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE YUPEKICHHE
«MHCTUTYT pUKIaaHON reogu3nku nmenu akagemuka E.K. ®enoposay;

- ®I'bY «HIIO «Taitpyn» — denepanbHOE TOCYIapCTBEHHOE OIOJKETHOE
yupexaenue «HayaHo-npousBocTBeHHOe o0beauHeHue « Tadyny;

- OI'VII «BHUUM nm. JI.1. Menneneeay — @enepaibHOE TOCYIAPCTBEHHOE
YHUTApPHOE Npeanpusitue «Bcepoccuiickuil Hay4YHO-UCCIIEI0BATENbCKAN HMHCTUTYT
metponoruu um. [[.1. Menneneeray;

- OI'VII «BHUUODTPU» — OenepaibHOE TOCYIapCTBEHHOE YHUTAPHOE
npennpusitue «Bcepoccuiickuil Hay4yHO-MCCIEAOBATENbCKUI HHCTUTYT (PU3UKO-

TEXHUYCCKUX U PAJUOTCXHUYCCKHUX H3M€p€HHﬁ»;
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- ®M - tumoBoe oOo3HaueHWE  (GEpPPO3OHIOBOTO  MArHUTOMETPA,
YCTaHABIMBAEMOI'0 HA KOCMUYECKUE alMapaThl reIMoreo(pu3nueckoro Ha3HauYeHus;

- GPS — Global Positioning System (To6anbpHast HABUTAIIMOHHAS CUCTEMA);

- IGRF - international geomagnetic reference field (mexayHaponHoe
OTCUETHOE T€OMarHUTHOE T0JIE);

- INTERMAGNET - international real-time magnetic observatory network
(MexxnmyHapogHas ceTb oOcepBaTOpuii HAOJIONEHHS 33 TEOMArHUTHBIM IOJIEM
B pEaJIbHOM BPEMEHH);

- PDD — yron B mkame TeOoAOJIMTa B TOPU3OHTAIBHOW IUIOCKOCTH, IIPU
KOTOpPOM HA4yMHAeTCs M3MEpEeHue CKIOHEeHUs D, T.e. COOTBETCTBYET MOJIOKEHUIO 1
(maT4MK CBEpXy, TEOJIOJUT HANIPaBJIEH HAa BOCTOK);

- PDI — yron B mikane TeoJ0aUTa B BEPTUKAIBHOU IUIOCKOCTH, IIPU KOTOPOM
HAaYMHAETCS M3MEPEHUE HAKJIOHEHUs |, T.e. COOTBETCTBYET MOJIOKEHUIO 5 (IaTUUK
CBEpXYy, TEOJIOJUT HAMpaBJICH Ha CEBEp), NPU HTOM YTroJd B TOPU3OHTAIBHOU
IUIOCKOCTH BhICTaBIIsieTcss Ha PDD—90°;

- SMTP — simple mail transfer protocol (mpocToil mpoTokon mnepeaadu
MOYTHI);

- UDP — user datagram protocol (mpoTOKOJI M0Ih30BaTEILCKUX AaTarpaMm);

- USB — universal serial bus (yHuBepcanbHas nociaeaoBaTeIbHas 1HA);

- UT — universal time (BcemupHOe Bpems).
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5 Opranm3anmusi MATHUTHBIX HaOJIIOJeHUWIl HA  TroCyJapCTBEHHOI

HA0JI01aTeJILHON CEeTH

5.1 OO01ue moJI0KeHUs

5.1.1 ®OyHKIUY TOJIOBHOW OpraHU3alUd MO0 MOHOC(HEPHO-MAarHUTHOU CITyXKOe
BO3J10’keHbI Ha DejiepanbHOE TOCYAapPCTBEHHOE OI0/KETHOE YupekaeHue « HcTuTyTt
npukiaagHon reodpusnku uMeHn akamemuka E.K. ®emopoBay (DPI'BY «UII»)
[Toctanosnennem CoBera MunuctpoB CCCP ot 12 Hos0pst 1973 1. Ne 836-277.

OO0s13aHHOCTH HOHOC(EPHO-MAarHUTHOM CITyKObI 3aKII0YAIOTCS B 00ECIIeUeHUN
3aMHTEPECOBAHHBIX MHUHUCTEPCTB U BEJIOMCTB JIOJITOCPOUYHBIMU U KPATKOCPOUHBIMU
MPOTHO3aMU M ONEPATHUBHBIMHU JAHHBIMH O COCTOSIHUM HOHOCHEpPHI, MEPEMEHHOTO
F€OMarHUTHOTO TIOJISI M YCIIOBUSIX PAJMOCBSI3HM, & TAK)KE CBEJICHHUSIMU O MarHUTHBIX
Oypsx.

O0béM, BUABI U CPOKM TMOJy4YeHUs HUHPOpMAUU Uil KaKIOTO
3aMHTEPECOBAHHOTO MHUHUCTEPCTBA U  BEIOMCTBA  OMNPEACISIIOTCS  B3aUMHO
COrJJaCOBaHHBIM IIJJAHOM OOECHEYEHHs, COCTaBISIEMbIM Ha OCHOBE 3asBOK,
HaIpaBJISIEMbIX MUHUCTEPCTBAMH U BeIOMCTBaMu B Pocruipomer.

5.1.2 TonoBHBIMH  Hay4YHO-HCCIENOBaTENbCKUMH  yupexaeHusmu (HUY)
M0 MarHuTHbIM HaOmonaeHusM B Pocruapomere B cootBercTtBuu ¢ PJI 52.04.567
SBJISIFOTCSL:

- OI'BY «MIII» — maruuTHBIE HAOMIOIEHUS (MCKITIOYast 30HY APKTHKH);

- @enepaibHOE TrOCYJAapCTBEHHOE OrojkeTHOe yupexiaenue «HayuHo-
UCCIIEIOBATENbCKU MHCTUTYT ApkTuku U AHTapktukm» (OI'BY «AAHUN») —
MarHuTHBIC HaOJIOJICHUSI B APKTUKE U AHTapKTHKE.

I'osnoBHbIe HUY OCyIIECTBIAIOT METOAUYECKUN KOHTPOJIb 3a CTAllMOHAPHBIMU
nyaktamu (CII) MarHuTHBIX HaOMIOACHUH, pa3padaThIBAIOT MPOTPAMMbBI MAarHUTHBIX
Habmoaenuit (Ilporpamma HaGroaeHuit) st kaxaoro CII, uHCTpYKITUHU U T.11.

['omoBubie HUY mnonyudaroT MaramutoMmerpuueckyro wuHdpopmaiuio ot CII

u PCruoHaJIbHbIX I/IH(l)OpMaI_[I/IOHHO -aHAJIMTHYCCKHUX LHCHTPOB MOHHTOPHHIA
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reopu3nyeckol OOCTAaHOBKM C IENbi0 O00pabOTKH, XpaHEHHS | JalbHEHIIen
nepenayy roJ0BHOM OpraHu3auu Mo HOHOCHEPHO-MAarHUTHOM cITyx0e.

5.1.3 PeruonanbHble HHPOPMAITMOHHO-AHATUTHUYECKUE IEHTPHl MOHUTOPHHTA
reopu3nyeckod  OOCTAaHOBKM  OpPraHW30BaHbl B COCTaBE  YIPABJICHUI
0 TUAPOMETEOPOJIOTMUM U MOHUTOPUHTY OKpyskaromeit cpeasl (YI'MC). 3amauamu
LEHTPOB SIBIAIOTCS TpuéM, 00paboTka MEpBUYHON Treodus3nueckoil HHOOpMAIIH
C CETH HA3eMHBIX CTAaHIMN PErMoHa U OT IEHTPOB, OCYIIECTBIAIONINX HAOIIOICHUE
M KOHTPOJb 32 TeOPU3NYECKOM Cpelloil; CBOEBPEMEHHOE U  ONEPATUBHOE
o0ecreyeHne peruoOHAIbHBIX OPraHOB MCIOJHUTENBHOW U 3aKOHOJATENIbHON BIIACTH,
HAceJICHWsT W OTpacieldl SKOHOMHMKHM peruoHa HHpopmanuend o reopu3nyeckoit
00CTaHOBKE, a TaKXe ONEPATHBHBIMM TEKYUIMMHU JaHHBIMA M IPOTHO3aMHU
reJmoreo(pu3nYecko OOCTAaHOBKM, B TOM YHCJIE JAHHBIMH O TIE€OMarHUTHOU
aAKTUBHOCTH.

5.1.4 Hazemnble MarHuTHble HaOmogeHus ocymecTBIsAoT CII MarHUTHBIX
HaONOJIeHUH,  KOTOpble  OOBEAMHEHBI B  TOCYAAPCTBEHHYI0  MarHUTHYIO
HaOJIIOAATENIbHYIO CETh.

5.1.5 Hab6mogatenbnoe mnoapasnenenue (CII MarHuTHBIX HaOIIOJEHUT)
MarHUTHOM HaOJIOAaTeIbHONM CeTH B CBOSH JEATCIBPHOCTH PYKOBOJICTBYETCS
nokymeHTamu Pocruppomera, periaMeHTHPYIOIIMMU TpPeOOBaHUS K METOJUKAM
MPOU3BOJACTBA HAOMIOACHUIN (BBIMIOJHEHUS W3MEpEeHUH) U paboT, CcpeiacTBaMm
M3MEpPEHU U YCTaHOBKaM, 00paboTke W OO0OOIIEHHIO PE3YyIbTATOB HAOIIOACHUH,
a TakXke JOKYMEHTaMH O MOpsaKe mepenadyd uHGOpMalMu MO KaHajlaM CBS3H,
oOecniedyeHus morpedureneil MHPopMmalre 0 reoMarHuTHOM II0JIe, B TOM YHCIIE
uHpopMaler 00 OXUAAEMOM WM PETUCTPUPYEMOM  OIMACHOM  MPUPOJHOM
reJroreo(pu3nIeckoM sBJICHUH, IepeueHb KOTOPBIX MPEACTABIICH B IPUIIOKEHUH A.

5.1.6 Tlopsimok OTKpBITHS, TIEPEHOCA M 3aKPHITHS ITYHKTOB HAOJIONCHUIMA
U HAOMIOJATENbHBIX  MOApA3JejeHUd  MarHUTHOM  HAOMIOJATEeNbHOW  CETH
ocyuiectBisiercs B cootrBeTrcTBuM ¢ PJ[ 52.04.567-2003 (pazmenst 9, 11 u 10

COOTBETCTBEHHO).
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5.1.7 CII marHuUTHBIX HaONIOJEHUN B 3aBUCUMOCTH OT MPOBOJUMBIX padbOT
pa3fendoTcsl Ha MAarHUTHblE OOCEpBATOPUM M MAarHUTHbIE CTAHUUU (OTIMYHUSA

MIPEJCTaBIICHBI B MOANMYHKTaX 3.24, 3.25 HacTOAIIET0 pPyKOBOSIIETO JOKYMEHTA).

5.2 Pa3meneHne CTAMOHAPHBLIX MYHKTOB MATHUTHBIX HAOJII01eHU I

5.2.1 Pazmemienne CII MarHUTHBIX  HAONIONEHUM TIO  TEPPUTOPHUH
OomnpenenseTcss MPOCTPAHCTBEHHOW  HM3MEHUMBOCTBIO  OCHOBHBIX  IapaMeTpOB
F€OMarHUTHOTO MOJIA. B COOTBETCTBUMU C HAyYHO-OPraHU3ALMOHHBIMU MPUHLIUIAMU
IIOCTPOECHUS CETH, PEKOMEHAAIMAMHA BCEMUPHON METEOPOIOTUUECKON OpraHU3alluHy,
MPUBEAEHHBIMU Ha OQUIMAIBHOM caiiTe, ¢ y4€ToM TpeOOBaHUM, H3JI0KEHHBIX
B PYKOBOJICTBaX IO pPa3BEPTHIBAHUIO W TOMJIEPKKE MAarHUTHBIX 00CepBaTOPHil
crangapta INTERMAGNET (International Real-Time Magnetic Observatory
Network) [1, 2], CII marHuTHbIX HaOMIOACHUN JOJDKHBI  pacrojararbes
Ha pacctossHuM okoJi0 500 kM Biob Mepuauana u okojio 1 000 km B101b Iapaieny.
B BbICOKOMIMPOTHOM 00J1acTH HEOOX0auMa OoJiee rycTasl CeThb, paCCTOSHHE MEXKIY
CII marHuTHBIX HaOmOJAeHUM Bbille 60° MArHUTHOW IIHPOTHI JIOJDKHO OBIThH
ot 500 mo 700 km Brosib napawienu u oT 100 go 250 kM B10Ib MEpUAUAHA.

5.2.2 Otkpeitue CII  MarHUTHBIX  HAONIOJEHUNM  OCYIIECTBISIIOT  Ha
TEPPUTOPUM, CBOOOJHOM  OT  BO3JEWUCTBUS  MCTOYHMKOB  HCKYCCTBEHHBIX
(TIpoMbIIeHHBIX) 1OMeX. [lOCTOSHCTBO ~ MarHUTHOW  OOCTAaHOBKU  JOJHKHO
COXpaHAThCA Ha JoJiroe Bpems, mostomy B padioHe CII MarHUTHBIX HaOIIOACHMIMA
HE JOJKHO BECTHCh CTPOUTEIBCTBO 3JaHUN M COOPYXKEHUM, MPOKIagKa J0por,
TpyOOTIPOBOJIOB M JUHUHN AnekTporiepenaun. OcoOeHHOe BHUMaHHUE MPU MPUHSTUU
pemenust 00 opranuzanuu CII MarHUTHBIX HAOIIOJCHUM CleAyeT YACIATh oMexaM
raJbBaHUYECKON MPHUPOJBI, CO31aBAEMbIM DSJICKTPUGUIIMPOBAHHBIMHU KEJIE3HBIMU
noporamu: Mecto yctaHOBKM CII MarHUTHBIX HAOMIONCHUN JOJIKHO OBITH YJAJICHO
OT HUX KaKk MUHUMYM Ha 10 KM B 3aBUCHUMOCTH OT MPOBOJUMOCTH TOPHBIX MOPOI.
Boibop wmecta gns CII  MarHuTHBIX  HaOMIONEHUNM  JOJKEH IMPOBOJMUTHCS

B COOTBCTCTBHH C Tpe6OBaHI/I$IMI/I, H3JI0KCHHBIMHA B IIPUJIOKCHHUU b.
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HeobxoaumpiM sTarmom mpu Beibope mecta mist CII MarHUTHBIX HaOMIOACHUI
ABJISIETCA  HCCIIEIOBAHUE MECTHOCTH MAarHuTHOM ChEMKOW. B  pykoBoacCTBe
MexyHapoIHOW accoIlMallid TeOMarHeTu3Ma U a’poHOMUU [1] pekomMeHI0BaHO
NpoBe/IeHHE ChEMKHU Ha MecTe ycTaHoBKM Oyaymiero CII MarHuUTHBIX HaOII0IeHUIN
¢ pagpemeHneM 10x10 M, Tam K€ pPEKOMEHIYETCA MPEIABAPUTENBHO MPOBECTH
ChEMKY C OoJiee peAKHMM IIaroM Ha yJIajJeHUU HECKOJbKHX KHJIIOMETPOB OT MecTa
ycraHoBku Oyaymiero CII MarHUTHBIX HAOMIOJIEHUN, €CNIM KapThl a’3pOMarHUTHON
ChEMKHU PErrMoHa He JOCTYMHbI. OJHAKO Nake MPU HAIMYUMU KapT a’dpOMArHUTHOU
CbEMKM BBHUJY TOr0, YTO TEOMAarHUTHOE TIOJie YOBIBA€T C BBICOTOM OOpPaTHO
MIPOIOPIIMOHAIHO KBAIpaTy PACCTOSHUS OT UCTOYHUKOB, 1O KapTaM OyJeT U3BECTHO
BCETO JIMIIIb O0IIIee MPEACTABICHUE O PACIIPEACIICHUN U BETMUMHE HAauOOoJee KPYITHBIX
Y WHTCHCUBHBIX aHOMAaJIMH, a moje OyAeT MMETh CIVIaKeHHBIH xapaktep. [loaromy
PEKOMEHJIYETCSl BBIMOJHUTh PEKOTHOCHHMPOBOUYHYI0O MArHUTHYIO CBEMKY, KOTOpas
OyIeT mpeAcTaBiIsITh COOOM CBOErO poJAa «CBS3YIOLIEE 3BEHO» MEXKIY MaciTabamu
a’pPOMArHUTOPA3BEAKA W JIETAbHOM MemexonaHon cbheMKkU. B [3] mnpenoxkeHo
MPOU3BOJANTH MAarHUTHYIO ChEMKY € maroM oT 100 mo 200 M B paamuyce ot 1 10 2 km
ot MecTa pazmenienus CII MarHUTHBIX HAOJIOICHUIA.

C TOYKHM 3peHUS] MAarHUTOPAa3BEIKH HCKOMBIMH OOBEKTAMU SIBIISFOTCS 30HBI
MUHUMAJbHBIX 3HAYEHUW aHOMAJbHOIO MArHUTHOTO TMOJII U €r0 BEePTUKAIHHOTO
rpaauenTa. XapakTepHbIi cpennuii pasmep nmaBuwiboHa CII MarHUTHBIX HAOIIOACHUIM
coctaBisieT oT 6 10 8 M. C yuéroM mionaau, OKpyKarolel NaBUIbOHBI, HCKOMBIE
CBOOOJHBIC OT BIHUSHUS BO3MYIICHUN 30HHI MHUHUMyMa HWMEIOT XapaKTEPHBIN
pasmep — okoJio 30 M, MOATOMY IIar MATHUTHON CHEMKH JIOJKEH ObITh paBHBIM 10 M.
Takoe paspenieHue CBEMKH SBISIETCS ONTUMAIbHBIM W YAOBJICTBOPSIOIIUM
TpeOOBAHMIO, COTJIACHO KOTOPOMY IIIar ChEMKH JOJDKEH OBITh XOTS OBl B TPU pasa
MEHbIIIE IUPUHBI UCKOMOTO oOBbekTa [4]. PaccTosiHue Mexay NpopuisiMu TaKxke
JOJKHO COCTaBIATH 10 M.

B mpenenax miomaau BRIOUPAIOTCS ABE TOYKH HAOTIOIEHUN, OTCTOSIIHNE APYT

oT apyra Ha 1,5 M. 3HaueHMs aHOMAJIBHOTO TOJISI U TPAJHEHTAa B 3TUX TOYKaX
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HE JOJDKHBI TpeBblmarh Mo Moaymo 1 uHTnm u 1 HTin/M cooTBeTcTBEHHO. ITO
TpeOOBaHUE K BEIMYMHAM MOJYJEH I'paJueHTOB IpU BbIOOPE TOYEK HAMUIYUILIEro
PaCIIOJNIOKEHUST TOCTAMEHTOB i1 aOCOJIIOTHOTO MaBWJIbOHA ykazaHo B [1].
B oredectBeHHOM pyKoBOACTBE [3] TOXKE NPUBOAUTCA aHAJIOTMYHOE TpeOOBaHME
K BEJIMYMHAM TPAJUEHTOB, HO MEHEE CTPOroe: Ha YYacCTKE pacIIOIOKEHUs
CIl MarHUTHBIX HaOJIONEHUN TOPU3OHTAIBHBIM W BEPTHUKAIBHBIA TI'PaJUCHTHI
F€OMarHUTHOTO TIOJII HE JOJDKHBI MpeBbIIaTh S HTJI/M, a HENoCpeacTBEHHO
Ha IUIOLIAJKaX CTPOUTENbCTBA TABUIILOHOB JIOJKHBI ObITh MeHee 2 HT/M.
Meronnueckue pEeKOMEHJALMMU IO CTPOUTENBCTBY 3IaHUN U COOPYKECHHUI
CIl marHUTHBIX HaONIOJEHUNH M YCTAaHOBKE MAarHUTOMETPUYECKOrO0 OO0OpYyIOBaHUS

H3JI0KCHBI B ITPUJIOKCHU A b.

5.3 O0mue TpeOOBAaHMS K OPraHU3alUM CTAUMOHAPHBLIX IIYHKTOB

MATHUTHBIX HA0JII0JeHUI

5.3.1 MarnutHas HaOmonarenabHass CeTh BXOAUT B TOCYAApCTBEHHYIO
Ha0IroAaTeNbHYIO ceTh B cooTBeTcTBUU ¢ PI] 52.04.567.

5.3.2 CII MarHUTHBIX HAOJIOACHUM SBJIAIOTCS CTAHIMM MATHUTHBIX
HaOmoAeHni 1 MarHuTHBIe oO0cepBaTopuu. CII MarHUTHBIX HAOMIOIEHUM CO3AI0TCS
C BBINIOJIHEHHEM MHHUMAIbHO HEOOXOJUMBIX TpEOOBaHHMI TO MPOBEIACHUIO
MAarHUTHBIX HAOJIIOJEHUI — 10 BHIOOPY MeCTa pa3MElIeHUs], 0 YCTPONUCTBY pabounx
MTOMEIICHHUH 1 110 TPHOOPHOMY OCHAIIICHHUIO.

5.3.3 Jlna nmpaBuibHOTO BBhIOOpa Mecta moj ctpouTenbeTBO CII MarHUTHBIX
HaO0JII0/IEHNH HEOOXOIUMO YUUTHIBATH XapaKTep reéOMarHuTHOW 0OCTAHOBKH B IAHHOM
patione. /[ m3MepeHus eCTeCTBEHHBIX BapHaIliii TEOMarHUTHOTO TI0JII HEOOXOAMMO
BBIOUPATH TEPPUTOPUIO O€3 TPOMBIIIIICHHBIX BO3JACUCTBUI Ha ATO MOJIE, MAKCUMAIbHO
YAaNEHHYIO OT MPOMBIIUICHHBIX MPEANPHUATHHN, SICKTPUPHUIIMPOBAHHBIX KEIEIHBIX
JIOpOT, KWJIBIX MaccuBOB W Jip. Beibop Mectra st CII MarHUTHBIX HaOJIIOAEHUN

JOJIZKEH COOTBETCTBOBATH b.2.
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5.3.4 OO0bexthl Ha TeppuTtopuu CII HE0OX0IUMO pacronaratb TakuM o0pazom,
YTOOBI Pe3yibTaThl U3MEPEHUI HE UCKAXKAIUCK. [[J1s1 3TOro HeoOXoAMMO COOJI0IaTh
npaBuiia crpouTenscTsa no b.2.1.

5.3.5 BaxHo# cocTaBistomeld kauyecTBeHHbIX n3MepeHuil Ha CII MarHUTHBIX
HAOIIOJICHUN SBIISIETCS MPaBUJIBHO BO3BEACHHBIN MpUOOPHBIM moctameHT. [IpaBuna
BbIOOpa MaTepHaioB MOCTAMEHTa, €r0 MPOCKTHPOBAHHS M CTPOUTEIHCTBA JIOJKHBI
COOTBETCTBOBaTh b.2.2.

5.3.6 lnd MUHAMHM3AallMM MAarHUTHBIX, TEMIEPATypHbIX, KINMATUYECKUX
BO3JICWCTBHI Ha TIOKa3aHWSd MAarHUTOMETPOB HEOOXOAUMO CcOONIoAaTh MpaBUIIA
BBIOOpA MaTEPHUAJIOB ISl U3TOTOBJICHUS 3/1aHui (TaBUIILOHOB) 10 b.2.3.

5.3.7 IlpaBuna  ocBemieHUss W 0o0OrpeBa  MAaBWJIbOHOB  JIOJIKHBI
COOTBETCTBOBATh b.2.4.

5.3.8 lns mpoBeneHus aOCONIOTHBIX H3MEPEHHM HEOOXOoJMMa YCTaHOBKA
actpoHomudeckoit Mupsl. [IpaBuiia BpIOOpa MecTa CTPOUTENHCTBA U KOHCTPYKIIUU
ACTPOHOMHUYECKONM MHpBI JOJKHBI COOTBETCTBOBaTh b.3, ompeneneHue azumyra

MHUpHI — b.4.

5.4 Opranm3zanmusi  padoT  CTAUMOHAPHOTO  NMYHKTA  MATrHUTHBIX

HAOJJII0IeHUH

5.4.1 Ins opranuzanuu u ¢pyHkimonupoBanuss CII MarHUTHBIX HAOJIOACHUIMA
OopraHaMu HCIOJHUTEIBHON BiacTH cyObekToB Poccuiickoii denepanuym 1 MECTHOTO
CaMOyNpaBJICHUs TPEIOCTABIAECTCS 3€MENIbHBIM y4acTOK. ONTHUMaJIbHBIN pa3mep
3eMeNbHOTO y4acTka cocraBisger 0,6 ra. OH HEoOOXOauM JJisi  pa3MEIICHHUS
abCOJIOTHOrO U BapMAIIMOHHOIO MAaBUILOHOB C IUIOMIAALI0 HE MEHee 25 M? KaKIblii
¥ TEXHHYECKOrO 31aHMs C IUIOMIAAbI0 He MeHee 45 M%, NpeaHa3sHaueHHOIOo
U1 pa3MelieHns 00CIyKUBAIOIEro NepcoHaia 1 U3MEPUTEIbLHON anmnapaTyphl.

5.4.2 Kaxnein CII MAaTrHUTHBIX HaOJIIOIEHHH, OCHAaIlIEHHBIN
MarHUTOMETPUYECKUM 000pyI0OBaHHEM, 00ECIIEUNBACTCS KaApaMy COOTBETCTBYIOIIEH

KBaJTM(UKALMK, CITY>KEOHBIMU 3AaHUSIMHU (TIOMEUIEHUSIMH), CPEACTBAMH W3MEpPEHUl,
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00Opy/IOBaHUEM, CPEACTBAMH CBSI3H, DHEPro- MU TEIUIOCHAOXKEHHS, TPAHCIIOPTOM,
pacXoJIHBIMH  MaTepHaJlaMH, MIPOU3BOACTBEHHO-TEXHUUECKOW  JIUTEPATYyPOH,
OPITEXHUKON U KOMIIBIOTEPAMHU.

5.4.3 TunoBoit mrar CII MarHUTHBIX HAOIIOACHUN, OCHAIIEHHOTO
MarHuTOMETPUYECKUM O000PYI0BaHUEM, MPEJICTABJICH B NMPUJIOKEHUU B HacTosIero
pykoBojcTBa. B 3aBHCHMOCTH OT reorpaduuecKoro MmojgoXeHus, 00bEMa peraeMbIx

3aJaq mrart CII MarauTHBIX Hﬁ6JIIOI[CHHI?I MOIKCT KOPPCKTHUPOBATLCA.

5.5 JlokymMeHTaIUsA CTAIHOHAPHOIO MYHKTA MATHUTHBIX HAOJII0IeHH I

5.5.1 JoxymenTtanus CII MarHuTHBIX HaOIIOJICHUN COCTOUT U3:

TEXHUYECKOM AJOKYMCHTAIINH

XO3HﬁCTB€HHO-(1)HHaHCOBOﬁ AJOKYMCHTAIIUH,

OpraHU3allMOHHO-ONIEPATUBHON TOKYMEHTAIUY;

HOpMaTPIBHOI;'I JOKYMCHTAIIHNH.

5.5.2 K rexunueckoit qokymeHTanuu CI1 MarHuTHBIX HaOMIOACHUI OTHOCSTCS:

yuétHas kaptouka CII MarHUTHBIX HAOIIOIEHUI;

texundeckoe aejio CIT MarHUTHBIX HAOIIOACHUH;

PYKOBOACTBA MO OJKCIUIyaTallMdM, CXE€Mbl M TEXHUYECKHE MacCIopra
Ha MpUMeHseMoe 000py10BaHUE;

- (hopmyIIApBI OCHOBHOTO U AJIEKTPUUECKOTO0 000PYIOBAHUS U CPEICTB CBS3H.

5.5.3 VYuérnas xaptouka CII mMarHUTHBIX HAOTIOJEHUN CONEPKUT OCHOBHBIC
tekymue nanHbie CII MarHUTHBIX HAOJIOACHUN: Ha3BaHUE, CHHONITUYECKUM UHJICKC,
KOOpJIUHATHI, Pa3HOCTh MEXKAY MECTHBIM U MOCKOBCKMM BPEMEHEM, aApeC, CPEICTBA
CBSI3U, XapPaKTCPUCTUKH CIYy)KEOHBIX MoMemnieHud u aAp. YuérHas kaprouka CII
MAarHUTHBIX HAOJIIOJICHUM COCTABISETCS B YETHIPEX AK3EMILISIPAX: MEPBBIA IK3EMILISP
XpaHUTCS B IMyHKTE HaOmoneHus, BTopoir — B YI'MC, tpetuit — B Pocruapomere,
4eTBEPTHIN — B DeaepaibHOM TOCYJAPCTBEHHOM  OIOPKETHOM  YUPESKICHUH
«BcepoccuiiCKnii HayYHO-UCCIIEN0OBATENBCKUM UHCTUTYT THAPOMETEOPOJIOTUYECKON

uHpopmauu — Muposoii ienTp nanusix» (PI'bY « BHUUT MU-MI]»).
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5.5.4 Texuuueckoe neno CII MarHWTHBIX HAOMIOAEHUI MPEACTaBISET COOOM
’KypHaJl, B KOTOPBIIl 3anuChIBatOTCs Bce HeoOxoaumble cBeaeHust o CII MarHUTHBIX
HaOIIOACHUH, BEAETCS €ro MCTOpUS, BKIIOYas W3MEHEHUs B LITaTe, U 3aHOCATCA
CBEICHHUsSI 00 MHCHEKTOPCKUX OCMOTpaxX, MPOBEPKAX M HCHBITAHUSAX TEXHUYECKHUX
CPEICTB.

TexHuueckoe Aeno BeOETCS B JABYX JK3EMIULIpax: NEpBbId (OCHOBHON)
xpanutcs Ha CII marHuTHBIX HabMO1eHU, a BTopoi — B YI'MC.

5.5.5 XossiictBeHHO-(rHaHCOBas fokyMeHTanus CII MarHUTHBIX HAOIIOACHUI
BKJIIOUAET MHBEHTapHble onuch nMmyiectBa CII MarHUTHBIX HAOMIOAEHUN M apXUB
B COOTBETCTBUU C NEpEUHEM 000PYT0BaHUS.

5.5.6 K opranmzanmonHo-onepatuBHol  JokymeHTauun CII  MarHUTHBIX
HaOII0IEHUI OTHOCSTCSI:

- TEXHUYECKHE JKYypHAJIbl SKCIUTyaTalldd CPEACTB MArHUTHBIX HAOJIIOJCHHMA
Y PErucTpaluu Bcex BUAOB padoT;

- OpraHU3alMOHHO-OIIEPATUBHBIC YKypHaJIbI perucrparyu pacxona
AIIEKTPOIHEPIHH, TpapuKa KaHaIa CBSA3U, CAAYU JEKYPCTB U T.J.

B TexHMueckoM >XKypHajie 3KCIUTyaTallud W PETUCTPALMU BCEX BHUIOB PadoT,
npousBoguMbix Ha CII MarHUTHBIX HaOJMIOJEHHM, OTMEUYaloT BCE HEUCHPAaBHOCTH
M BHOCSAT 3aMeyaHusi O paboTe TEXHUYECKUX CPEACTB, a TaKKe CBEJICHUS
O TPOBEACHUM PEMOHTHBIX M PEIJIAMEHTHBIX pabOT, KOHTPOJIbHBIX WJIU
CpaBHUTENbHBIX HaOM01eHUH. DOPMBI KYpPHAJIOB PUBEICHBI B TPHIIOKEHUU [

5.5.7 OOs3arenpHas JOKyMEHTalusi Ha 000pyaoBaHue, ycranoBiaeHHoe Ha CII
MarHMTHBIX HaOJIOJCHHUM, COCTOMT M3 JIOKyMEHTAllMM HAa MarHUTOMETPUYECKOE
000py10BaHuE U JOKYMEHTAIMKU Ha IPOrpaMMHOE 0OecIieueHue.

5.5.8 JlokymeHTaIus Ha MAarHUTOMETPUIECKOE 000PYTI0BAHUE COCTOUT U3:

- (opmynsipa;

- MacrnopTa;

- PYKOBOJCTBA IO SKCIUTyaTalllH.
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5.5.9 lokymeHTamuss Ha oOOpyAOBaHHUE JUIsl PErHCTpalMyd M cOOpa JTaHHBIX
COCTOMT U3:

- TEXHUYECKOTO ONHMCAHMS;

- PYKOBOZCTBA IO 3KCILTyaTallHH.

5.5.10 [lokymMeHTanusi Ha  BCTPOEHHOE  IpOrpaMMHOE  oOecredeHue
COCTOMT U3:

- OIIMCaHMsI IPUMEHEHMS,;

- PYKOBOJICTBA OIIcparopa.

5.6 OcHoBHbIe TPeOOBAHUS K OPTraHU3ALMHU U NPOU3BOJACTBY HAOII01eHMIt

HA CTAIMOHAPHBIX MIYHKTAX MArHUTHBIX HaﬁJIlOHeHI/Iﬁ

5.6.1 HaOmronenuss Ha MarduTHOH HAOIIOZATEILHON CETH JIOJDKHBI OBIThH
OpPraHU30BaHbl B COOTBETCTBMU C HACTOSIIAM PYKOBOJSIIUM JOKYMEHTOM,
NOKyMeHTamMu Pocrugpomera M AEHCTBYIOIIMMU HOPMATHBHO-IPABOBBIMU aKTaMU
Poccuiickori  deneparuu, periaMeHTUPYIOIIMMH TpeOOBaHMUS K  METOJIUKAM
MPOU3BOJICTBA HAOMIOJACHUN (BBIMOJHEHUS W3MEpEeHU) u paboT, cpeacTBam
M3MEpPEHUH M YCTaHOBKaM, o0paboTKe W OO0OOIICHHIO PE3yIbTAaTOB HAOIIOJICHUH,
JOKyMEHTaM O TOpsJKE repenayr MHGOpMalMy MO KaHajgaMm CBS3U, oOecreueHus
MOTpeOUTENCH THUAPOMETEOPOJIOrHYecKoi nHpopMaIlUe, a Tak’Ke B COOTBETCTBUH
c I'OCT 22261, P/1 52.04.567.

5.6.2 Tlopsimok mNpoOBEACHUS MArHUTHBIX HAOMIOJEHUM Ha KOHKPETHOM
CII marautHbIX HaOMIOAEHUN, 00pabOTKa MX pEe3yJbTaTOB, YAaCTOTa BBIMOJHEHUS
aOCONIOTHBIX ~M3MEPEHMM, dYacToTa TIOCCIICHUS HaOIIofaTeieM MarHUTHBIX
MaBUJILOHOB, (OPMBI M CPOKHM OTYETHOCTH, a TaKXe JApyrue OCOOCHHOCTH
npoBefeHus u3MepeHuid Ha  KoHKpeTHOM CII  MarHUTHBIX — HaOJIOJCHUI
yctaHaBnuBatTcs [Iporpammoit Habmomenuit nHa nanHom CII. Tumosas dopma
[Iporpammel HaOIOIEHUH TTPUBEEHA B IPHIIOKEHUH [

B pazpabotke [Iporpammbl HaOMIOACHUN TPUHUMAIOT YYACTUE MPEICTABUTETN

romoHoro HNY, YI'MC u navaneauk CII mMarautHbix HaOmoaeHuil. [Iporpamma
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HaOMIO/IEHU yTBepxKAaeTcsa AUpekTopoM rojoBHoro HNY u navansHukom YI'MC,
Ha TeppuTopun Kotoporo Haxoautcs CII MarHuTHbIX HaOmoaeHui. OIUH SK3EMIUISP
[Tporpammel HaOmoneHU JOmKeH XpaHUTbcs Ha CII MarHUTHBIX HAONIOJEHUU,
BTOpOi1 — B ronoBHoM HNY, tpetuii — B YI'MC.

5.6.3 Ilpu npou3BOJACTBE MarHUTHBIX HaOMIOJIEHUNA HaOIIOAaTeNh O00sd3aH
BBINIOJHATh pabOThl B coOoTBeTCTBUM C IIporpammoii HaOmroneHui, OepekHO
U aKKypaTHO oOpamarbcsi ¢ O0O0OpyJOBaHUEM, CTPOrO COONIOAATH MOPSIOK
BBITIOJTHEHUST Ppa0OT, OMNPENCNEHHBIX HHCTPYKIMEH IO MPOBEJACHUIO HU3MEPEHUI
U OOCTy>KMBaHHIO O0OOPYIOBaHHUS, CPOKHM TMepenayr HHPOpMalUud U OTUYETOB,
(UKCUPOBATH CUTYAIIMH, KOTOPHIE MOTYT MPUBECTH K CPBIBY U3MEpPEHUH (IOSIBIICHUE
MMOCTOPOHHUX, TPAHCIOPTA, OTKAa3bl JJIEKTPONMUTAHUA U T.I.). DYHKIHMOHAJIbHbBIC
00s13aHHOCTH TIEpPCOHANa pa3padaThIBAIOTCS U yTBepknatorca HadainbHukoMm CII
MAarHUTHBIX HAOIIOJICHUM, MTOIMUCHIBAIOTCS] pA0OTHUKOM M HAXOJATCS HA 0OBEKTE.

5.6.4 Kareropuuecku 3ampenjarorcs JiroOble IEepecTaHOBKH  IPHOOPOB
1 TiepeoOopyI0BaHre MTaBUILOHOB 0€3 coryiacoBaHus ¢ roioBHbiM HUY.

5.6.5 B ciyyae BO3HMKHOBEHHS NOJOMOK 00OpynOBaHHs, cOOEB B pabote
0o00OpyZIOBaHUSI W TP BO3HUKHOBEHHHM WHBIX HEMPEIBUIICHHBIX OOCTOATENHCTB,
MeIIauX BhIMoIHeHUIO0 [Iporpammer HaOmrogeHuit, nepcoran CII MarHUTHBIX
HaOII0/ICHU 00s3aH MPUHATH BCE BO3MOXKHBIC MEPBI ISl YCTPAHEHUS! BO3HUKIIUX
IoOMeX, IIPH HE0OXOAUMOCTH COTJIACOBBIBAThH ACHCTBHS ¢ ToJI0BHBIM HIY .

5.6.6 HaOmogarens 00s3aH  00€ClEUUTh  €XKEIHEBHYIO, HENPEPHIBHYIO
Y Ka4eCTBEHHYIO 3alKCh BapHaIliii TEOMArHUTHOTO TOJISI ¥ BHITIOJTHEHUE a0COIOTHBIX
M3MEPEHUM €ro  COCTaBISAOMMX. [3Mepenuss BeImonHAOTCA 10 BeemMupHOMy
Bpemenu (UT).

5.6.7 Habmogatenp CII MarHuTHBIX HaOmMoAeHU 00s3aH OOCCIEYHTH
CBOEBPEMEHHYIO0 00pabOTKY JIaHHBIX, TTOATOTOBKY ONEPAaTUBHON MH(OpPMAILIKU B BUJIC
pacuéra K-uHzaekca, TeKCTOB coobmieHuit B kogax MAI'MA, AMIUIN, YMAT' ®
u nepenadyy ux B rosopHoe HUMY B ycraHOBIEHHBIE CPOKM B COOTBETCTBUU

¢ [Iporpammoii HaOIIOIEHUT.
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5.6.8 Habmogatenp CII MarHWTHBIX HAOMIOAEHUN 00s3aH  BBIMOIHATH
€KEeIHEBHBIC ONEPAINU JICKYPCTB, B KOTOPHIE BXOST:

a) TMOCTOSHHBIM KOHTPOJIb pabOThl MarHutoBapuanuoHHON ctanuuu (MBC)
M0 JIaHHBIM, BBIBOJIMMBIM Ha 3KpaH KOMIIbIOTEpa B J1ab0paTopuu;

0) mocelieHrue MAarHUTHOTO TMABWJIbOHA B COOTBETCTBUU C  MOPSIAKOM,
ycTaHoBJIeHHBIM [IporpamMmmoit HabIrO 1eHMIA.

[Tpu Kaxa0M MOCENIEHNN MAarHUTHOTO MaBUJIbOHA HAOJII0AaTeNb 00sI3aH:

a) MpOBEPUTH paboTy BapuomeTpa (IMPOBECTH BHEIIHUI OCMOTp Mpuodopa,
MPaBUJILHOCTh YCTAHOBKM YpOBHEW MaaTdoOpMbl JaTYUKOB, CTENEHb 3apsjia
aKKyMYJISITOPOB, HAJEKHOCTh KOHTAKTOB);

0) mpoBepuTh padboTy NpUOOPOB OTOIIEHHUS MTaBUIJIbOHA;

B) 3amucarth MOKa3zaHUid [UGPOBBIX  TEPMOJATUYMKOB U  aHAJIOTOBBIX
TEPMOMETPOB BHYTPHU MaBUJILOHA, JTATYMKOB BapHOMETpa U, MPU HEOOXOAMMOCTH,
OTKOPPEKTUPOBATH PEXUM padOThl MPUOOPOB OTOIUICHMS, CHIEJIaB MpPU ITOM
COOTBETCTBYIOIIYIO 3aMUCh B )KypHaJe NaBUIbOHA.

3anuch B JKypHaje MaBWJIbOHA JOJDKHA OBITH CclellaHa Kak B OyMa)KHOM,
TaK U B 3JIEKTPOHHOM BHJIE€ U JIOJ>KHA COJIEPHKATh:

a) JaTy U BpeMs MOCEIICHUs MTaBUJIbOHA,;

0) amunuto, UM U OTYECTBO HAOIIOATEIS;

B) TeMIIEpaTypy JaTYMKOB BAPUOMETPA;

I') B 3aBUCUMOCTH OT THUIIOB MPUMEHSIEMBIX BapHOMETPOB, IMOIMPABKHA YacOB
BApPUOMETPOB HAa MOMEHT NPOBEPKU U MOCIE KOPPEKLHH, €CIU OHAa MPOBOJIUIIACH
(TmompaBka BBOJUTCS B TTOKa3aHUs IprOOpa CO CBOMM 3HAKOM, T.€. €CJIM Yachl CTeNIaT
Ha 1c, To mompaBka OyaeT MuUHYC 1 c); MakcUMalbHOE 3HAUYCHHE IOMPaBKU
HE JIOJI’KHO TPEeBBIIIAaTh 2 C;

n) ceeaenust o pabore MBC (Hemonaaku B paboTe, NMEpecTpOlKd, PEMOHT
U T.J.);

€) CBemeHHs O Bcex paboTax B pabouMx MOMENICHUSX U BOJIU3H HUX, KOTOPHIC

MOT'YT OTPA3UTLCA Ha INIOJTYUYCHHBIX PE3YyJIbTAaTax;
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’K) MPUYMHBI OTCYTCTBUSI 3allUCH, HAJIW4YUs CKAa4YkKOoB U T.J. (B cllydae
BO3HUKHOBEHHS);

3) BpeMs MPOBeACHUs A0COMIOTHBIX U3MEPEHUI B CIIy4ae UX BBITIOJHEHUS.

[IpoIOIKUTENFHOCT, M YAaCTOTY MOCEIICHUNH BapUAllMOHHOTO MAarHUTHOTO
MaBUJILOHA HEOOXOJIMMO CBECTH JI0 MUHUMYMA, TaK KaK 3TO CYIIECTBEHHO HApyIIaeT
CTAaOMJIBHOCTh TEMIEPaTypHOIO pEXKHMa BHYTPU U SBISAETCS HCTOYHUKOM
BO3MOHBIX MarHUTHBIX TTOMEX.

5.6.9 HaGmronaTens qoJDKEH pa3 B 5-6 qHEH:

a) MPOBOJUTH A0COJIFOTHBIE U3MEPEHUSI U PACCUUTHIBATh OA3WCHBIC 3HAUCHUS
BAPUALIMOHHBIX MAarHUTOMETPOB. OD(PPEKTUBHOCTH AOCONIOTHBIX HAOIIOJACHUI
OTpeeNsieTcsl CTAaOMIBHOCTBIO OAa3UCHBIX JUHUN U MOXET COCTaBIIATh OT OJHMX
CyTOK Hu 0Oojee, HO He pexe Heaenu. AOCONIOTHBIE H3MEPEHUsi 0053aTeIbHO
BBITIOJTHSAIOTCSL O U TOCJE MPOBEACHUSI pabOT B MAarHUTHBIX MaBUJIbOHAX U PSIIOM
C HUMU U paboT ¢ 000pyI0BaHUEM;

0) oTpakaThb B CIEIMAIbHOM OJaHKE JaHHBIC KaKIO0W CEepuU aOCOIFOTHBIX
U3MEpeHU (JaTa, MECTO, HCHOJb3yeMble MNpUOOpHI, (aMUIUs, UMS U OTYECTBO
HaOr01aTelNss, TOYUHOE BPEMSI CHSTHUS OTCUETOB IO TEOAOJIUTY, BEJIIMYUHBI YTJIOB
U JaHHblE TMPOTOHHOTO MAarHUTOMETPa, €CIW OHM HE PETHUCTPUPYIOTCS
aBTOMATHUYECKHU B PEXKUME HETPEPHIBHOM 3aITUCH);

B) MPOBOAUTHL H3MEpPEHHUS aOCOJTIOTHBIX 3HAYEHUM TE€OMarHUTHOTO TIOJIsS
B MIEPUO/IbI C HAaM0O0JIee CIIOKOWHBIM COCTOSIHUEM I'€OMarHUTHOTO TOJIS;

I') TPOBOJUTH BBIYKCICHUE Oa3MCHBIX 3HAYCHUH HEMOCPEJCTBEHHO TMOCTe
IIpOBEICHUS a0COTIOTHBIX HAOJIIOICHHIA;

) BHOCUTb B COOTBETCTBYIOIIME TaOJUILBI TOJyYEHHbIE aOCOJIIOTHbBIC
1 0a3MCHBIC 3HAYEHUSI U TIO 3TUM JIAaHHBIM CTPOUTH TpadUKH.

B cnywyae mosiBeHus pe3KMX W3MEHEHWW (CKAa4YKOB) Oa3WCHBIX JIMHHMA
JIOJKHBI OBITH YCTAaHOBJICHBI WX TMPUYMHBI U TPOBEJCHBI MOBTOPHBIE H3MEPEHUS
(CKauKOM CUMTAETCSl OTKJIOHEHUE BHIOPAHHOTO €AMHUYHOTO 3HAYCHHS OT CPEIHEro
€ro 3HayeHUss Ha BeIMYMHY OoJiee YeM B JiBa pa3za MPEBBIIIAIOIIYIO

CpPEAHEKBAAPATUYECKYIO MOTPEUTHOCTD MPEABIIYIIUX 6—9 n3MepeHuii).
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5.6.10 PaccuuThIBaTh CpEIHECYTOUHBIE U CPETHEMECIUHBIE 3HAUEHUS MOJYJIS
Y COCTaBIIIOUIUX T€OMArHUTHOTO TOJIS.

5.6.11 3aHocuTh BCIO TMOJY4YEHHYIO HHPOpManuio (TIEPBUYHBIC JIAHHBIE,
3aMKiCH B DJIEKTPOHHOM KypHaje MaBWJIbOHA, PE3yJIbTaThl U3MEPEHHUN aOCOIIOTHBIX
3HAUYCHUM, pacd€Thl Oa3WCHBIX YpPOBHEH, E€XKEMECAYHbIE OTYETHI, TaOIHUIIBI
CPEIHECYTOUHBIX 3HAYCHUH ¢ pacuETOM CpeHEMECSYHbIX 3HaYCHUH, TpaduKku u 1p.)
Ha J[BA JIEKTPOHHBIX HOCUTEJNS U XPAHUTh UX B PA3HBIX NOMENICHUSAX.

5.6.12 Ilepconany CII MarHUTHBIX HAOIIOJCHUI 3aMpPENIacTCsl BECTH YEPHOBbBIE
3aMUCH pe3yJbTaTOB MOCEIICHHS MaBUIbOHA U a0COIOTHRIX M3MEpeHHit. B ronoBHOE
HNY npenocTaBisroTcss TOJBKO NOJIJIMHHBIE JOKYMEHTBI — JKypPHAJI MArHUTHOIO
MaBUJILOHA U 3aIIOJIHEHHBIE OJIAHKH MPOTOKOJIOB a0COIIOTHBIX HAOIIOACHHIMA.

5.6.13 HaGmromaresns He MO3HEE MEPBOTO YKCIA CIACAYIONIEr0 MecsIa IOJDKEH:

a) MOJATOTOBUTh KpaTkuii OT4€T o padore CII MarHUTHBIX HAOIIOJCHUI
110 YCTaHOBJIEHHOMY 00Opas3ily;

0) oTmpaBiATh OTYET B azpec rojgosHoro HAY;

B) IIpU TMPOBEICHUM WHCIEKIUU TNPOU3BOJUTH HE MEHee TpEX cepuil
U3MEPEHU C KaXKJIbIM TpHUOOPOM (B pa3HbIE THH);

r') BKJIIOYATh PE3yIbTaThl CIMYEHUS MPUOOPOB B OTYET 3a TEKYIIMH MECSIT
Y B TOJIOBOM OTYET.

Cnenyer npuKIaabBaTh K TOJIOBOMY OTY€TY (ortorpaduu oOmiero Buaa
u coctosinust CII MarHUTHBIX HaOJIOACHUH.

5.6.14 Kontponp kauwectBa paborel CII MarHUTHBIX  HaOJIOICHUI
OIIEHUBAETCSI MO KOJMUYECTBY YACOB, B KOTOPHIX HE MPOBOAWINCH H3MEPECHHUS
[0 TEXHUYECKHMM IMPUYMHAM. B 3TOM cCilyyae COCTaBIISIETCS KPATKUM TEXHUUYECKUU
OT4€T O BPEMEHM Havalla M OKOHYAHUS TepepbiBa HAOIIOACHUM, XapakTepe
HEWCIIPAaBHOCTH WJIM JAPYTHX MPUYUHAX, MpeIaraéMbIX Croco0ax MX YCTpaHCHHS,
KOTOpBIH oTnipaBisercs B rooBHoe HUY Pocrunpomerta mo BugaM HaOIrOACHUS.

B ciyyae HEBO3MOXKHOCTH YCTpaHEHUS TEXHUUYECKHUX HEUCIPABHOCTEH
COOCTBEHHBIMU CHJIAMH OTIPABIIAECTCS COOOIIEHUE C MPOCHOON O TEXHUYECKOU

WJIA METOAUYECKOMN MTOAIEPHKKE.
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6 CpeIlCTBa l/I3MepeHl/I171 IFreOMaroHuTHOI O 1I10JIA

6.1 O6opynoBanue, HCHOJb3yeMOe€ Ha  CTANMOHAPHBIX  MYHKTax

MAarHuTHBIX HaﬁJIlOIleHHﬁ B BBICOKHUX U CPCAHHUX HIMPOTAX

6.1.1 ®eppo30oHaAOBBIIi MArHMUTOMETP /ISl TNPOBeleHHUST Aa0COJIOTHBIX

I/I3MepeHI/Iﬁ MAarHuTHOI'O CKJIOHCHHUA H HAKJIOHCHUA

[Ipu mpousBojCTBE aOCOJIOTHBIX H3MEPEHMM MarHUTHOTO CKJIOHECHHS
u HakioHenus Ha CII MarHUTHBIX HAOMIOACHUN  JOJKHBI  MPUMEHSATHCA
(heppo30HI0BbIE MATHUTOMETPHI CIETYIOLIUX TUIIOB:

- (peppozonnoBeiit gexnuHOMETp/UHKIMHOMETP (E.2.1.1);

- kBapieBblii H-maraurometp (E.2.1.2).

6.1.2 CkansipHblii MArHMUTOMETP /AJsi HM3MepPeHHs BeJIHUYUHBI MOIYJIs

reOMarHuTHOI O 1moJsd

[Ipn TmpoW3BOACTBE W3MEPEHUN BETWYMHBI MOJIYJS TE€OMArHWUTHOTO ITOJIS
Ha CII MarHUTHBIX HAOMIOJACHUIN JOJKHBI MPUMEHSTHCS CKAIAPHBIC MAarHUTOMETPBI
CJIEIYIOLTUX THUIIOB:

- MPOTOHHBIN MarHuTOMeTp cBoOOAHOM npetneccuu (E.2.2.1);

- MPOTOHHKIN MaruutoMeTp Ha 3ddekre Opepxaysepa (E.2.2.2);

- KBaHTOBBIK MaruutomeTp (E.2.2.3).

6.1.3 BekTopHbIi MarHMTOMeETP NJIAA U3MepeHus BapuanMi

COCTaBJIsSIIOIIEH BCKTOpPAa rcOMarHuTHOIO 11oJis

IIpy mnpowusBoaCTBE U3MEPEHMM  BapualMid  COCTABJAIOLIMX  BEKTOpa
reoMarHiuTHOro mojs Ha CII MarHuTHBIX HAOMIOACHWN JOJKHBI HPUMEHSATHCS

BeKTOpHbIE MarHuTOMETPHI (E.2.3).

32



PJ1 52.26.900-2020

6.1.4 Cucrema perucrpauuu, cOopa U XpaHeHHs] MATHUTHBIX JaAHHBIX

[Ipu npou3BoACTBE HAOIIOEHUM 3a reOMarHUTHBIM nosieM Ha CIT MarHUTHBIX
HaOJMIOJICHU JOJDKHBI TPUMEHSITHCS CIEAYIONIUME CHCTEMbI peructpaiuu, coopa

N XpaHCHUA MAaIrHUTHBIX JAaHHBIX!

cucTema peructpainuu u Hakorienust uagopmanuu (E.2.4.1);

CUCTEMa Tepe/laur JaHHbIX B KaHabl cBsizH (E.2.4.2);

pabouee mecto HabmoaaTens (E.2.4.3);

cucteMa Oecriepedoiinoro sueproodecrneuenus (E.2.4.4).

6.2 Ob0opynoBaHue TmEPCHEKTUBHOH KOCMHYeCKOH Ha0/I01aTe/ILHOI

CHCTEeMBbI MATHUTHOM HA0JII0AATEJILHOM CeTH

[Ipy npoW3BOACTBE HU3MEPEHUHM TIE€OMAarHUTHOIO IIOJSI B OKOJIO3EMHOM
KOCMUYECKOM IPOCTPAHCTBE HAa MAarHUTHOM HAOIIOJATENbHOW CETH IJIaHUPYETCS
npuMeHeHue  (Qeppo30oHAOBBIX  MarHUTOMETpoB (DOM) mmd  KOCMUYECKUX

anmaparos (E.3).
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7 Tlopsinok nmpoBeeHUsI MATHUTHBIX HAOJII01eHUH

7.1 YcnoBusi npoBeaeHusi M3MepPeHU

s obecrieyeHus: HOPMAJIBHOTO (PYHKIIMOHUPOBAHUS MAarHUTOMETPUYECKOTO
obopynoBanusi Ha CII MarHUTHBIX HAOJIOACHHM HEOOXOJMMO  BBINOJHATH
cleAyromme TpeOoBaHus:

- 00ecneunTh BOKPYT MaBUILOHOB HAIMYME OXPAHHOW 30HBI, T.€. TAKON 30HBI,
KyZla HEJIb3sl BHOCUTh MarHUTHBIE NIPEAMETHI U 32 TPAHULY KOTOPOW HE pa3peraeTcs
BbE3KATh TPAHCHOPTHBIM CPEACTBAM; TpPaHULA 30HBl JOJDKHA IPOXOAMTH
Ha pacCTOSTHUM HE MeHbIIe 80 M OT MTaBUJIbOHA;

- HCKIIIOYMTH (MO BO3MOXKHOCTH) pa3MEUIEHHWE B NaBUJIbOHAX MAarHUTHBIX
IPEIMETOB, a TAKKE BCIIOMOTaTEIbHBIX MATHUTHBIX IPUOOPOB U YCTPOUCTB;

- B Cllyyae HCIOJb30BaHMs Jis1 aOCOJIIOTHBIX M BapHAallMOHHBIX HU3MEpEHUN
OJIHOTO MAaBWJIbOHA HEOOXOJIMMO pa3MellaTh MATHUTOMETPBI HA TAKOM PACCTOSIHHM,
KOTOPOE MPAKTUYECKH UCKIIIOYAET UX B3aUMHOE BIIUSIHUE,

- obecreynTh Iuana3oH U3MEHEHUs TeMIepaTypbl B MaBWJIbOHAX B Ipenaeax
+5 °C 0T cpeaHero 3Ha4eHMs, KOTOPbI MOJKET BBI3bIBATh TEMIIEPATYpPHBIA CIBHI
n3MepeHui B npenenax *1 v,

- UCKJIIOYUTH (110 BO3MOKHOCTH) BCE€ MEpPEMELICHHs] MAarHUTOMETPHUUYECKOIrO
000py10BaHUS Ha IMOCTaAMEHTAX;

- 00ecneunTh «MarHUTHYK0 YHUCTOTY» HaOJIOAATesNs, MPOBOJSAIIEIO PadOThI
B MaBWJIbOHE, HE JOMYCKaTh HCIOJb30BaHUA OAECXKIbl M OOYBM C MAarHUTHBIMH

QJICMCHTaMH1, MarHuTHbIX O4YKOB U T.II.

7.2 Buasl M cojep:KaHHe NMPOBOAUMBIX HAOJIIOAEHHI HAa CTALIMOHAPHOM

NYHKTE MATHUTHBIX HA0JII0AeHUMH

[Tepconan CII MarHUTHBIX HAOJNIOACHUW JOJKEH BBIMOJHATH CIEAYIOIINE
o0si3aTebHbIe U3MEPEHHUS:

- a0COJIOTHBIX 3HAYEHUM COCTABJIAIOIIUX I'€COMArduTHOI'O IT1OJIA,
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- 3HAYEHUU MOJYJSI FEOMArHUTHOTO MOJIS;

- BapualMi COCTABISAIOIIMX T€OMArHUTHOTO MOJIS.

Bce wu3MepeHuss TmpOM3BOIATCS 1O  BPEMEHHU, KOTOPOE  IOCTYIIAET
ot HaBuraunoHHbix cucrem ['JIOHACC — GPS (BcemupHoe KOOpIUHHPOBAHHOE
Bpems UT).

N3mepenust aOCOMIOTHBIX 3HAYEHUN COCTABIISIIOIIMX T'€OMArHUTHOTO IOJIS
MPOBOJATCA I TOTO, YTOOBI TPUBECTH OTHOCUTENbHBIC wu3MepeHuss MBC
K a0COJIIOTHBIM 3HAYE€HUSIM TeoMarHuTHOro mnoiig. [IpoBoastcs oHu HaOmrOgaTEIEM
CII MarHUTHBIX HAOJIIOJCHUH.

Bapuanuy reoMarHuTHOTO TOJISI OOBIYHO M3MEPSAIOTCS 1O TpEM  €ro
OPTOTrOHAJIBHBIM COCTABJISIOLIMMH C UCIOJIb30BAHUEM BEKTOPHBIX MAarHUTOMETPOB —
MBC. Pexomennyemas yactota uaMepenuii — He menee 1 I'n. M3mepenust Bapuanuit
COCTABJISIFOIIMX TE€OMAarHUTHOTO TMOJSi MOTYT OBITh JIOMOJHEHBI MOCTOSHHBIMU
M3MEPEHUSMHU MOJYJIS C UCIIOJIb30BAaHMEM KBAHTOBBIX MarHUTOMETPOB.

CreneHb MNOCTOSIHCTBA Pa3HUIBI MEXKIY OJHOMMEHHBIMU COCTABISIOIIMMU
T€OMAarHUTHOTO TOJISl TI0 JaHHBIM MPUOOPOB 1Jisi a0COMOTHRIX M3Mepenuid 1 MBC
CIIYKUT UHIUKATOPOM HOPMaJIbHOUM pabOThl MpUOOPOB M HEU3MEHHOCTH MAarHUTHOTO

I10JIs1 ITaBHUJIBOHA.

7.2.1 N3mepeHue a0COJIIOTHBIX 3HAYEHU COCTABJISIIOIINX

IreOMaroHmTHOI 0O 110141

7.2.1.1 Ilpouecc wu3MepeHusi aOCOJIOTHBIX 3HAYEHHIl COCTABJIAIONIUX

Fr€COMaroHmTHOIrO MmoJifd HYJb-METOA0OM

J{71s1 BBITIOTHEHUS a0COTIOTHBIX U3MEPEHUN HE0OXO0IUMO:

- BeIOpaTh NEPUOJ BPEMEHM C MHHUMAJIbHBIMU 3HAUYCHUSIMU BapHUallUi
r€OMarHuTHOTO IOJIS;

- yOeauThCcs, YTO B BBIOpPAHHBII MOMEHT BPEMEHH MOXKET OBITh MIpOBEACHA

MeJICHralusi MUPhI (JOCTATOYHAS! OCBEIIEHHOCTh, OTCYTCTBUE IITOPMA U T.I1.);
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- BBICTaBUTh 4achl TOYHO MO BpemMeHu GPS-npuéMHuKa WM MCHOJB30BATh
ATOT NMPUEMHHK Il OTCYETA BPEMEHU IPHU MPOBEACHUM HM3MEPEHUI aO0COIIOTHBIX
3HAYEHUMN COCTABIIAIOIIMUX T€OMArHUTHOTO MOJIS;

- BKJIFOUYHUTH MPOTOHHBIM MAarHUTOMETP, €CJIA HA CTAHUMU OH HE MCIOJIb3YETCS
B PEXKUME 3aIllMCH BapHalluii MOAYJII TEOMAarHUTHOTO MOJIS;

- CBEpUTh IIOKa3aHUsA 4YacoB Ha MarHutomerpax co BpemeHem GPS,
Ipy HEOOXOJAUMOCTHU BBIMOIHUTH UX KOPPEKIIMIO UK 3alUCaTh B TAOJIMILY MOIMPABKY
yacoB MBC 1 npOTOHHOTO MarHUTOMETPA;

- MOJATOTOBUTH TAOJMILy JUIsl 3allUCU PE3YJbTaTOB U3MEpeHuil (oopmiieHue
B COOTBETCTBUU ¢ Tabiuiei XK.1);

- 3anucate B Tabmuny JK.1 mary mnpoBeleHUs HW3MEPEHHH, TeMIlepaTypy
aneKkTpoHHOro 6510ka MBC 1 n3meputensHoro 0J10Ka;

- BKJIIOYUTH JCKIMHOMETP/UHKIMHOMETP U MPOBECTU U3MEPEHHUSI.

[TomraroBast HHCTPYKLIHSI TPOBEIEHUS A0COTIOTHBIX U3MEPEHUIN HYJIb-METOI0M
MpUBEAECHA B ITpuiokeHnu XK.

bykBel A u B, HaHecEHHBIE Ha 3PUTENIbHYIO TPYOy TEOIONHUTA, — 3TO METKH,
ONpeneAoIme €€ MOJ0KEHUE OTHOCUTENIBHO BEPTUKAIBHOIO YIIIOMEPHOTO Kpyra:
A — «BepTUKaIbHBIN KpYr crnpaBa», B — «BepTUKAIbHBIA KPYT CJIEBa» CO CTOPOHBI
HaOmonarens. Ludpamu, psgom c OykBaMu, 0003HAYEHBI HOMEpa TMO3UIIUI
TEOJO0JINTA OTHOCUTEIILHO HAIPABJICHUS BEKTOPA TEOMATHUTHOTO TIOJIA.

N3MepeHns HaYMHAIOTCS ¢ MEJEHTallu MUPBI ¢ To3uiuu Al «Kpyr cripasay,
BpeMS U3MEPEHUS U OTCUET yIJla 3alMChIBAIOTCS B Ta0IMIly. 3aTeM 3pUTeNIbHAs TpyOa
MIEPEBOIMTCS YEPE3 3€HUT B MOJIOKEHHE Bl «kpyr cineBa» — M mesieHrauus MUpPBI
ITOBTOPSIETCS.

[Ipyu  w3MepeHun  CKIOHEHWS  3puUTeIbHass Tpybda  yCTaHABJIMBACTCS
B TOPU30HTAIBHYIO IJIOCKOCTh, a MO3ULMSA A2 «KpPYT CIIPaBa) COOTBETCTBYET TAKOMY
e€ TMOJIOKEeHHI0, Korja (eppo30oH[ MEPHEHIUKYISPEH IJIOCKOCTH MAarHUTHOTO
MepUAraHa, U BEJIMYMHA U3MEPSIeMOW MpUOOPOM COCTABIAIOIIEH TI'€OMarHUTHOIO

MoJii paBHA HYJIO, a 3pUTelbHas TpyOa HampaBiieHa Ha BOCTOK (OTHOCHUTEIBHO
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MarHutHoro mepuauana). Ilo3unusa A3 COOTBETCTBYET TaKOMY IMOJIOKEHHUIO, KOraa
«KpYT TOXE CIIpaBa», HO 3puUTelibHAsg TpyOa HampaBiieHa Ha 3amnaji (OTHOCUTEIHHO
MarHuTHOrO MepHaHaHa), T.e. NpU nepexoAe U3 no3uuuu A2 B no3unuio A3
TE€OJIOJUT MOBOPAYMUBAETCS BOKPYT BepTUKalbHOW ocu Ha 180°. ITo3uumu B2 u B3
OMPENENSAIOT TOJIOKEHUSI «KPYr CJIeBa», a 3puTeibHas TpyOa HampapisieTcs Ha
BOCTOK M Ha 3amaji (OTHOCUTEILHO MarHUTHOTO MEPUJIMaHa) COOTBETCTBEHHO.

B kaxIoW W3 yKa3aHHBIX YEThIPEX IMO3ULMHA B TOT MOMEHT BPEMEHH,
KOTJ]a 3HAYCHUE U3MEPSIEMON MarHUTOMETPOM COCTABJIAIONIEH T€OMAarHUTHOTO TMOJIsS
OyZIeT BBIBEJICHO B HYJb ((heppOo30H] pacroyiiaraeTcs B TOPU30HTAIBHOM TUIOCKOCTH
MEPHEHANKYJIAPHO  IUIOCKOCTM  MAarHUTHOTO  MepuauaHa  [5]),  Oepércs
OTCU€T BpeMeHM U 3amnucbiBaerca B Tabmuuy JK.1, mocie uvero Oepércst OTCUET
yra d, (n =1, ..., 4) u Toxxe 3anuchiBacTcs B Tabmiy K. 1.

MecTo MarHUTHOTO MEpUIMaHa Ha TUMOE — 3TO YCJIOBHASI JIMHUS IEPECCUCHUS
TuMOa TJIOCKOCTBIO MarHUTHOTO MEpUIMaHa. JTa JUHUS MPOXOJUT Yyepe3 JBE TOUKHU
aumba co 3HaueHmsmMu D; u D,. 3nadenme D; ompenensercs pacd€éToMm cpeaHEro

3HAYEHHUS U3 TIOJYUYECHHBIX YETHIPEX YIIIOBBIX OTCYETOB MO opMylie

D, = d1+d21d3+d4. (1)

3nauenue D, paccuuteiBaeTcs mo Gpopmyie

D2 - D1 +180°. (2)

Jlnst u3MepeHusi HaKJIOHEHUs 3pUTeNibHas TpyOa TE€oAO0JIuTa C pa3MellEHHbIM
Ha HeW (eppo30HIOM YCTAHABIMBAETCS B IJIOCKOCTh MAarHUTHOTO MeEpHIUaHa,
T.e. TEOJOJIUT YCTAHABJIMBAETCS B TaKO€ IIOJIO)KEHHE, KOrjga OTCYET Ha €ro
TOPU30HTATIBHOM YTIIOMEPHOM KpPYyTe paBeH pacCUYMTaHHOMY 3HaueHuto Dy (mmm Dy).

[Tocne atoro 3putenbHas TpyOa BBIBOAUTCS B mojiokeHue B4, B xotopom
3HAUYEHHE M3MEPSEMON COCTaBJISIONIEH CTaHET paBHbBIM HymO (deppo3oHny —
B IJIOCKOCTH MarHUTHOTO MEpHUAHAHA, MEPIEHIUKYISIPHO BEKTOPY T'€OMAarHUTHOTO

nosist). Korma 3To mosiokeHUE 3pUTENbHOW TPYObl TOCTUTHYTO, OEpETCS OTCUET
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BPEMEHH M 3HAYECHUE MOJYJISI TEOMAarHUTHOTO IMOJs ¢ KBAHTOBOI'O MarHUTOMETPA
(ecyid 3TOT MAarHUTOMETP HE paboTaeT Ha 3alKCh B HEMPEPHIBHOM PEKUME) U OTCUET
yrjla 0 BEPTUKAJIBLHOMY KPYry. OTH OIEpalvu MOBTOPSIOTCS JI OCTAIBHBIX TPEX
MOJIOKEHUI 3puTenibHON Tpyosl (AS, A4, BS). YkazanHas mnocliieoBaTeIbHOCTD
YCTAHOBKU 3pPUTENBHONW TpPYyOBbl C TEOJOJUTOM BBIOpaHA TakK, YTOOBl YMEHBIIHUTH
KOJTMYECTBO €€ HEOOXOIMMBIX IIEPEYCTAHOBOK B TOPHU30HT W B IIJIOCKOCTH
MAarHMTHOTO MEpHAHAaHa NP HU3MEPEHHUSAX YIVIOB CKJIOHEHUS M HAKJIOHEHHUS
COOTBETCTBEHHO. 3aT€M IIOBTOPHO MEJEHIYETCd MHpPA, U HAa 3TOM HW3MEpPECHUS
3aKaHYUBAIOTCH.

N3mepenus Moayliss U YIJIOB CKIOHEHWs W HAKJIOHEHUs  BEKTOpa
F€OMarHUTHOTO TIOJISl, KOTOpBIE SIBJISIOTCS  aOCOJIIOTHBIMU — COCTABJISIOIIIMMU
T€OMArHUTHOTO TIOJIA, TIO3BOJISIIOT PACcCYUTaTh JIIOObIE JAPYrHe COCTaBIISAIONINE
F€OMarHuTHOTO TOJIsI, T.€. aOCOJIOTHBIE 3HAYECHUSI COCTABJISIOMIMX T'€OMArHUTHOTO

1oJist B JIt0OOM APYTroi cucTeMe KOOpAMHAT.

7.2.1.2 TIpoBenenue abCOTIOTHBIX U3MepPeHUH 0 CeTHBIM METO0M

OdcerHblil MeTO (METOJ OTKJIOHEHUI) aOCOMIOTHBIX U3MEPEHU MAarHUTHOTO
CKJIOHEHMS W HAKJIOHEHMS 3aKJII0YaeTcsl B ONPEIEICHUM CMEUIEHUH OCH
(eppO30HIOBOrO JaTYMKa OTHOCHTEILHO MAarHUTHOrO MepuanaHa (anri. Offsets —
OTCIOa  Ha3BaHME  METOJla) TMpU  BOCBMU  MOJOXKEHHUSIX  TEOJOJINTA,
NEPNEHANKYJIAPHBIX MarHuTHOMY Bekropy. Ilpm wu3mepenun ckioHenuss D
BBIOMPAIOTCS TaKUe TOJIOKEHUS, MPU KOTOPHIX OCh JaT4yHhKa MepHeHAUKYISpHA
TOPU30HTANBHOW cocTaBisifomieii H (3purenbHas Tpyba TeomoiWTa BpalIaeTCs
BOKPYT BEPTUKAIBHOI OCH):

a) JAaTYMK CBEPXY, TEOJIOIUT HAMPABIIEH HA BOCTOK;

0) JaT4MK CHU3Y, TEOJOJIMT HAIIPABIICH Ha 3amaj;

B) JIaTYUK CHU3Y, TEOJOJMT HAMPABIIEH HA BOCTOK;

F) JaT4YUK CBEPXY, TCOMJOJUT HAIIPABJICH HA 3amaj.
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[Tpu u3mepenun HakimoHeHUs | BBIOMpPAIOTCS Takue MOJOKEHUS, MPU KOTOPHIX
OCh JlaTYMKa MEpIEHAMKYJspHa BEKTOPY Te€OMarHuTtHoro mnois B (mpu moucke
TaKUX TIOJIO)KCHWI 3pUTENbHAs TpyOa mpubopa BpamaeTcss BOKPYT CBOEH
TOPU30HTAIILHON OCH):

a) JaT4UK CBEpXY, TEOAOJIUT HAIIPaBJIEH Ha CEBED;

0) JaTYMK CHU3Y, TEOJIOJIUT HAMPABIIEH Ha IOT;

B) JaTYMK CHU3Y, TEOJOJIUT HAIIPaBJICH Ha CEBED;

I) JaT4UK CBEPXY, TEOJAOJUT HAIPABJIEH HA IOT.

[Ipy KaXaOM U3 TIOJIOKEHUN PETUCTPUPYIOTCA 3HAYEHHS C JaTdydKa
marautomeTpa Ri. OHM mpencTaBisioT coOON 3HAUYEHUS MPOEKLUU BEKTOpa Ha OCh
JaTYMKa MArHUTOMETpa. OJTU 3HAYEHHUA, KaK MpPaBUIIO, Majbl, MOCKOJBbKY IAaTYUK
BO BCEX TOJIOKEHHSIX ITOYTH MEPIICHIUKYIISIpEH BeKTopy 1 =1, ..., 8.

BeinonHsAOTCA  1BE CEPUM  HM3MEPEHMIA, MO3TOMY OJaHK W3MEpPEeHW s
ynooctBa pasnenéH Ha nBe vactu («M3mepenue 1», «M3mepenue 2»), B KOTOpbIE
BHOCSITCS 3HAYEHUs B MpPOLECCE U3MEPEHUU. B Havase M KOHLE KaXIOW Cepuu
MPOU3BOJIATCS M3MEPEHHUs HampaBiIeHU Ha MUPY (OJHO — MpU JIATYMKE CBEPXY,
BTOpOE€ — MpHU JaTYUKE CHU3Y), BBIYUCISETCS CpelHee 3HAaYeHHE (HaIrpaBJICHUS
Ha MHpY) M TPOU3BOJUTCS BBIYMCICHHE aOCOJIFOTHOTO 3HAYEHHsS] MAarHUTHOTO
CKJIOHEHUSL.

[TonpoGHas noiaroBasi HHCTPYKLHSA 110 MPOBEACHUIO a0COIIOTHBIX U3MEPEHUN
o(CeTHBIM METOJOM NpPHUBEJICHA B NpuiioxkeHun U cormacHo [6].

Bce wusmepenuss 3aHocsaTcs B TaOnuily, QgopmMa M TpUMEpP 3alOJHEHUS
npuBeaeHbl B Tabmute M. 1.

Vbl HampaBlieHWs Ha MHUpY u3Mepsitorcs B roHax (gon), 400,0 gon=360°.
[loka3aHuss =~ MarHUTOMETpa  PErUCTPUPYIOTCI B~ MOMEHTBI  BPEMEHH,
COOTBETCTBYIOIINE Hayaiy MHUHYTHI, c 00s13aTeNbHBIM yKa3aHUueM

3HAKA: «T» HIH «».
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7.2.1.3 O0paGoTka pe3yJbTaTOB Aa0COJIOTHBIX HW3MEpeHuil 3HAYeHHH

COCTABJIAKOIINX FT’COMArHUTHOTO ITOJIHA

Jlnst pacuéra 0a3ucHbIX 3HaueHHI MBC UCIIONb3yrOTCS BETMYUHBI MAarHUTHBIX
Bapuanuii, nomydeHHsle oT MBC, u ngaHHbIe, NOMy4YeHHBIE B MPOLIECCE U3MEPEHUS
aOCOJIOTHBIX 3HAYEHHUM COCTABJISIONIMX TEOMArHUTHOIO TMOJIA. 3aluch BapHAalMi
BeETCSl B CyTOYHbIE (hailjibl, KOTOphIE 3amyckaioTcs aBToMmatudecku B 00 yacos
00 munyT 00 cexynn UT. IlepesanmyckaTe UX B PYYHOM PEKUME, 32 UCKIFOUECHHUEM
HEWITATHBIX CUTyaluil, He cienyeT. [loaTromy 00pabOTKy aOCOMIOTHBIX HW3MEPEHHIA
n pacu€r OasucHbIX 3HadeHH MBC MOXXHO MpOBOIWTH Ha CICAYIOIIMK JICHB,
HO HE IT03Ke.

ba3zucHoe 3HaueHME MO KaXAoM wu3 wu3MepurenbHblx oced MBC paBHO
pazHOCTH  aOCONIOTHOIO  3HAYEHMs]  COCTABIIOIIEH  TE€OMAarHUTHOrO  TOJ,
MIEPECUUTAHHOTO M3 3HAYEHUN, MOJYYEHHBIX MpuOOpaMu uisl aOCOIIOTHBIX
M3MEPEHNI Ha HampasieHue u3meputenbHod ocu MBC, m BennuumHbI Bapualuw,
MOJIYYEHHOM IO 3TOM ke ocu 1o 3anucsim MBC.

Ha momeHThl BpeMeHH, 3a(UKCUPOBAHHBbIE MpPH TMPOBEACHUU H3MEPEHUH,
u3 cootBercTBytomiero daiina MBC Hago BeIOpaTh BEIWYMHBI BapHAIlMil U 3aHECTH

ux B ctono1wel E, H, Z (X, Y, Z) Tabnuuer K.1 aOcoMOTHRIX U3MEPEHUIA.

IT puMedaHue -— 910 PEKOMEHAYCTCA MOCJIaThb (HeCMOTp}I Ha TO, 4YTO OTH JaHHBIC
MOKHO 3aHOCHTH Cpasy B KOMHBIOTep), TaK KaK HaJIu4uc B Ta6n1/1ue BCCX JJaHHBIX, HeO6XO)II/IMBIX
JJIA pvaéTOB, MMO3BOJIACT IMPOBEPUTHL W IPABUIBHOCTH IICPEHOCA JAHHBIX U3 Ta6J'II/II_IBI

Ha KOMITBIOTED, U MMPABUIBHOCTh CAMUX PAaCUYETOB.

3ateM paHHble u3 Tabmuubl K.1 u3MepeHuii aOCOMIOTHBIX 3HAYCHHU HAJl0
MEPEHECTH Ha KOMITbIOTEP. Pacdy€Thl aOCOMOTHBIX 3HAUYEHUN M OA3UCHBIX 3HAYCHHM
COCTaBJISIFOIIMX T€OMArHUTHOTO TMOJISI BBIMOJHSIOTCS ABTOMATHYECKH, W IO ITUM

3HAYCHUSIM JIOJKHBI OBITh TOCTPOEHBI TPauKH.
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VYron (Bapuanuii) AD; Mexny msmeputenbHoi ocbto X MBC u MarHUTHBIM
MEpHUIUAHOM (TOPU30HTAIILHOM COCTABJISIONICH) B MOMEHT U3MEpPEHHMS { onpenessioT
o popmyiie

ADy = arctg(Yi/ X). (3)

Jns pacuéra aOCOMIOTHBIX 3HAYCHUH Zuse, Haoe, Xaoe U Ya6. MCTIONB3YIOTCS

cienyoiue GopMyIIbl
Za6c = Ta6c ° SiIl |a6c;
Haﬁc: Ta6c + COS Ia6c;
Xa6c: Ha6c + COS ADt,
Yagc = Hagc - sin ADt

(4)

Eciiu MBC ycranosiena B no3unuio XYZ, To pacué€T aOCOMIOTHBIX 3HAYEHUUN
COCTABJISIFOIITUX TE€OMAarHUTHOTO TIOJISI TI0 OCSIM BBITIONTHSAETCS 110 hopMyiam
Za6c = Ta6c - sin |a6c;
Ha6c: Ta6c * COS Ia6c;
(5)

xa6c: Ha6c * COS Da6c;

Ya6c = Ha6c ° Sil’l Da6C°

Pacuér Ga3ucHbIX 3HAYEHUN MPOU3BOJUTCS JJII KaXJOTO0 MOMEHTa BpEMEHH t,
Korja ObLIM M3MEPEHBI a0COFOTHBIE 3HAYCHHST COCTABJISAIONIUX T€OMAarHUTHOTO TTOJIs,
o hopmytam

Do = Dysc — ADeap;
Xo = Xuge — Xeap;
Yo=Yase — Ysap;
Zo="Zusc— Zsap; (6)
Ho= Hus:— H@ap;
HO — (Xt2_|_Yt2)0.5;
T@ap — (xt2+Yt2 +Zt2)0.5.
rae Xi, Yt M Z¢ — IOJIHBIE 3HAYCHUS COCTABJISIOIINX I'€OMAarHUTHOTO ITOJISI HA MOMEHT

BpEMCHHA { 1o ocsam X, Y U Z COOTBCTCTBCHHO.
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[Ilpumeuvanue — B npunoxennn K B Tabmune K.1 mpuBenéH mpumep 3amoaHEHUs
dopMmbl Tabmuibl U3 kaurH Excel mis pacuéra abcomOTHBIX M 0a3WCHBIX 3HAYCHUN. 3arOTHCHHAS
tabnuia npuBeneHa Ha pucyHke K.1. Kaxkaprid 1mukin m3MepeHud oTpakaeTcsi Ha CBOEM JIHCTE.
Takux TUCTOB B KHUTE — 7, T.e. KHUTa HMCIIOJNB3YETCS B TeUEHHUE OAHOTrO Mecsna. O0s3aTenbHbIX
M3MEpEeHUil B TeueHHe Mecsla JAOHKHO ObITh HE MEHEE YeThIPEX, OCTAIbHbIC JIUCTHI — 3allacHBbIE.
Bcee dopmynsr mist pacu€ra aOCOMOTHBIX M 0a3MCHBIX 3HAUYEHUN BHECEHBI B COOTBETCTBYIOIIUE
saeriku. @opma Tabnuiel B nHTEpBalie siueek oT A2 1o 116 moBTopsieT ¢popMy OiaHKa U3MEpEHUN
a0COMIOTHBIX 3HaueHUH. DTO 00JeryaeT MepeHoc AAHHBIX U3 TaOMUIBl HA KOMIbIOTEp. BHM3Y
3aIlOJTHEHHOHN TaONUIBl pa3MelIaeTcsi CBOJAHAs TaOmuIa 3HaYeHHH 3a Mmecsn. OHa HCIOTb3yeTcs

JJIs1 COCTaBJICHUA Ha6J'IIOI[aT€J'IeM ero MecssyHoro oTuéra B ronosHoe HMNY.

basucHble 3HayeHUs COCTABIAIOIIMX TE€OMArHUTHOIO IIOJISI MCIOJIB3YIOTCS
JUIsl epecyéra Bapualuii TeOMarHuTHOTO 1ouist, noiayyeHHbIXx MBC, B aOcontoTHbIe
BeNMYMHbL. CTaOMJIBHOCTh Oa3WCHBIX 3HAYEHUN CBUJETEIBCTBYET O CTAOMIBHOU
pabore MBC. B cnydae ckaukoB O0a3MCHBIX 3HA4YeHUH HEOOXOIMMO BBISBIISATH
MPUYHMHY CKauKa WJIM IPOBECTH JIOMOJHUTEIbHBIE A0COIIOTHBIE H3MEPEHUS.

basucHbie 3HaueHus, paccuutanHeie 1Mo Gopmynam (3)—(6), BKIHOYAIOT BCE
VMCTOYHUKHU IOTPEIIHOCTEH, UMEIOINUX MECTO NIpHU U3MepeHusax. K HUM oTHOcATCA
BO3MOYKHbIE HeCcTaOMIbHOCTH (heppo30HI0BBIX AaTynkoB MBC, HeoqHOpOAHOCTH
nojis B MaBWIbOHE, CIy4ailHble TOrPEIIHOCTH, ILIyMbl  (EppPO30HIOBOIO
MarautomeTpa u jap. CTtaOuiIbHOCTh 0a3MCHBIX 3HAYEHUH CBUIETEIBCTBYET O TOM,
YTO MArHUTHOE TOJIE B MaBUJIbOHE/NMABUIbOHAX (€C/IM H3MEPEeHHs] aOCOIIOTHBIX
3HAQYEHUM COCTABIAIOIIMX TIE€OMAarHUTHOIO IIOJISI W €ro Bapuauuid IIPOBOASTCS
B pa3HbIX MaBUJIbOHAX), YPOBEHb MOMeX M pexuM padoTsl MBC He M3MEHSIHUCH.
Ecmu xe 0a3ucHble 3HAUYEHUS! M3MEHWIKCh, TO 3TO CBHJIETENILCTBYET 00 M3MEHEHUU
TOJISl B MABUJILOHE, HA MIPUJICTAIOIIEH TEPPUTOPUH WK 00 n3MeHeHusX B pabote MBC.

Hen3smMeHHOCTh MarHuTHOrO IOJISI HAa TEPPUTOPUM IIPOBENCHMS MAarHUTHBIX
U3MepeHuil (B NaBWJIbOHE) MOXKET KOHTPOJIMPOBATHCS MYyTEM CTAOMIIM3UPOBAHUS
pPa3HOCTH BEJIMYMHBI MOJyJeH JBYX WM 0Oojiee KBAHTOBBIX MarHUTOMETPOB,
YCTaHOBJICHHBIX HA PACCTOSHUM HECKOJBKMX METPOB OAMH OT Jpyroro. MoKHO
IPEANOIOKNATh, YTO MArHUTHOE MOJIE MOYKET U3MEHHUTHCS TaK, YTO U3MEHSTCS TOJIBKO

COCTaBIOIMEe, a MOAYJIb COXPAHUT CBOIO BCIMYMHY. TaKYIO BO3MOKHOCTb CJICAYCT
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OTHCCTH K OKCTPAOpAMHAPHBIM, HO B 3TOM CJIyda€C H3MCHATCA COCTABJIAIOOINC

u OasucHsele 3HaueHnss MBC.

7.2.2 U3mepeHue MOAYJIsi TeOMATHUTHOTO MOJIS

3HayeHUs MOJYJISI T€OMArHUTHOTO TOJII U3MEPSAIOTCA JUIsl ONpeleNICHUs
O0asucupix 3HaueHmit MBC. Jlng »stux meneét Ha CII MarHuTHBIX HaAOMIOICHUI
HCTIONB3YIOTCS CKaISIPHBIE MPOTOHHBIE U OBEPXAay3€POBCKUE MAarHUTOMETPHI [7].

N3mepenust BIMOIHSIOTCA coryiacHO [Iporpamme HaOm0eHUN U UHCTPYKITUU
M0  OKCIUTyaTallkd  MarHUTOMETpa, TMpujaraéMol K  KaxIoMy MpuOopy.
N3mepeHust MOTyT TPOBOAUTHCA JUOO B HEMPEPHIBHOM PEXKUME, JTHUOO TOJIBKO
B TMPOIECCE BBIMOJHEHUS U3MEPEHUI aOCOMIOTHBIX 3HAYCHHUH COCTaBIISIONIUX
T€OMAarHUTHOTO TIOJIA.

[Ipr BBINOJHEHUM W3MEPEHUNM B HEMNPEPBIBHOM PEXKUME MArHUTOMETP
ABTOMATUYECKH BBINOJIHAET HU3MEPEHHE MOIYJS BEKTOpAa TIE€OMArHUTHOIO IOJIS
C MEepUOJUYHOCTBIO pa3 B [-3 ¢, pe3ynabTarbl NEpPEeNarOTCs Ha NEPCOHAIbHBIMN
KoMmmbloTep  HaOmomatens.  [IporpammMHoe — obecneyeHue,  yCTaHOBJIEHHOE
Ha TIEPCOHAJBHBIN KOMIMBIOTEp (B Clly4ae HalW4Msi), COXPAHSET IMOJyYCHHBIC
pe3ynbTaThl M OTOOpa)KaeT KPHUBYIO 3aBHCHUMOCTH 3HAUYEHUS MOMAYJS BEKTOpa
T€OMArHUTHOTO TMOJISI OT BPEMEHH.

[Ipy BBIMOTHEHWHM U3MEPEHUM aOCONIOTHBIX 3HAUYEHUNU COCTABIISIOIIUX
T€OMArHUTHOTO TOJISI 3HAYEHHMS IOJHOIO BEKTOPAa T'€OMArHUTHOTO MOJIS 3aHOCSTCS
B Tabnuiy K.l mocne Bcex npoBea¢HHbIX n3MepeHuit. [locie mpoBeneHust pacuéron
3HAYEHHSI MOAYJISI BEKTOpAa TF€OMAarHUTHOrO MOJISI B COOTBETCTBYIOIIME MOMEHTHI
BPEMEHU MEPENUCHIBAIOTCS BpyUHYIO B Ta0uiry XK. 1.

Ecnu u3mepennss Moy TEOMarHUTHOTO TOJIS SIBIIIFOTCSI COCTABHOW 4acCThIO
M3MEPEeHU aOCOMIOTHBIX 3HAYEHUN COCTABJISIONIMX TEOMArHUTHOTO TOJS, TO UX
HE0OXOMMO MTPOBOJIUTH B CIAEAYIOMIEM MOPSIKE:

a) mepes TMPOBEACHUEM U3MEpPEHUNH HEO0OXOAMMO MPOBEPUTH OTCYTCTBUE

MardmMTHBIX I/ISI[GJ'H/Iﬁ BOIM3H JaTdyuKa Uy Ha6JHOI[aTeJ'I$I;
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0) BKJIIOYUTH  CKAJSIPHBIA ~ MAarHUTOMETP  HEMOCPEJICTBEHHO  TEpea
IIPOBEICHUEM H3MEPEHUN aOCOJIOTHBIX 3HAYEHHI COCTABISIOIIMX T'€OMarHUTHOIO
1oJisl Ha PeppO30HI0BOM MarHUTOMETPE;

B) CHATHb IOKAa3aHUs BEKTOPHOTO MarHUTOMeTpa M 3aHecTd B Tabmuny K.l
B YKa3aHHblE B IOLIArOBOM MHCTPYKUUU W3MEPEHH aOCOIIOTHBIX 3HAYCHHM
COCTABJIIOIIMX N'€OMAarHUTHOIO MOJII MOMEHTBI BDEMEHU;

I) BBIKJIIOYUTh MarHUTOMETP IIOCJIE€ BBIIIOJIHEHUS HM3MEPEHUN a0COIOTHBIX

3HAYCHUM COCTaBJIIOIMNX I'COMAroHuTHOI'O ITOJIA.

7.2.3 U3mepeHue Bapuanuii reOMarHiTHOTO MOJIst
7.2.3.1 Opuenranus HDZ na marHuTHbIIi ceBep

[Ipu opuentaiuu MBC Ha MarHuTHBII CEBEp OCh Z HaIpaBlIeHa BBEPX IO
MECTHOW BepTHKaNH, a Iuiardpopma OJI0Ka AATYUKOB U HU3MEPUTEIbHBIE OCHU X, Y
pacrnoJyiaraloTcd B TOPU3OHTANIbLHOM IockocTH. Ecnmm mmardgopma ¢ maruymkamu
IIOBOPAYMBAETCSI BOKPYI BEPTHUKAJIBbHOW OCH B TAaKOE€ ITOJIOKEHHE, MPU KOTOPOM
3HaYeHWe Mo ocu Y OyneT paBHBIM WJIM MOYTH PaBHBIM HYIIO, TOrJa OCbh X OyzeT
HaIlpaBJI€Ha 10 MATHUTHOMY MEpPUMAHy WM NIOYTH COBIAJATh C €r0 HAIIPABJICHHUEM.

Hns  deppo3onnoBeix MBC, OpuUEHTHpPOBaHHBIX Ha MAarHUTHBIA CEBep
(opuenranus HDZ), Hamo uMeTh B BUAY CIEIYIOIIEE:

- 10 OCH X BeNIW4MHA [ TOYHO M3MEPSAETCS TOJBKO B TOT MOMEHT BPEMEHH,
KOrja €€ HaIlpaBJICHHE COBMNAJAECT C HAIPABJICHHUEM OCH X, a MPU BapHalUsAX yria
ckJioHeHus1 D Takoe coBmazieHue siBsieTcs Ciay4alHbIM. B ocTanbHOE BpeMs IO OCH X
U3MepseTCs BeJIMYMHA, OIM3Kas 10 3HAUEHUIO K BeJIMYMHE /1, HO HE paBHas ei;

- I0 OCH Y M3MeEpsAETCs Maylas TOPU3OHTaJIbHAs COCTAaBIIAIOLIAsA, KOTOpas
BO3HUKAET 3a CUET OTKIOHEHUA [ Ha yron 4D OT HalpaBJIeHHs OCH X, 3aJaHHOTO MpHU
ycranoBke MBC;

- cam yron ckjoHeHus D mno nmamasiMm MBC mnpu Takoil €€ oOpueHTaluu
HE MOXET OBITh pacCuMTaH, PaCCUMTHIBACTCA TOJBKO u3MepeHue yria AD 3a cuér

OTKJIOHEHHUS H 0T ocu X, T.C. BCJIMYMHA BapHUalliH yIJia CKJIOHCHUA D,
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- M0 OCHM Z wu3MepsieTcs BenuuMHa Z, T.6. BEJIMYMHA BEPTUKAJIBHOM
COCTABJISIOLIEH T€OMArHUTHOTO MOJIS.

Benmnuuna 4D onpenensercs mo ¢popmysie

AD = arctg (Y / X), (7)
rie 4D — BenuuuHa Bapualuy;

Xu Y — MoiHbIe 3HAYEHUS COCTABJISIIOIIMX F€OMarHUTHOIO MOJIS B 33JIaHHBIN
MOMEHT BPEMEHH T10 OCSAM X U Y COOTBETCTBEHHO.

VYron, koTopbeli ock X oOpazoBana npu ycranoBke MBC ¢ miockocThio
reorpauyeckoro MepuauaHa (C HampaBIeHHMEM Ha Treorpauyeckuid cesep),
aBisieTcss 0a3ucHbIM 3HaueHueM Do n ompezensercs mpu M3MepeHUH aOCONIIOTHBIX
3HAYEHUN COCTABJISIOUIMX F€OMarHuTHOro nosis. [lonHas BenuuMHa yria CKIOHEHHUS

B JTI000M 3a1aHHBII MOMEHT BpeMenu Dy ompenensercs (popMyInoi
Di=Dg + ADt, (8)

rae AD; — Bennunna Bapuanuu 4D B MOMEHT BpeMeHH t.

B coBpemennbix mudpoBsix MBC ucnonb3yercs nmpuHINN OOpaTHOM CBS3H,
BCJICJICTBUE YETO NpPU BapUalMsIX T€OMAarHUTHOTO MOJSI U3MEPUTEIbHBIA 3JIEMEHT
(MarHuT Ha KBaplEBOW HUTH) MPAKTUUYECKHM HE MEHSET CBOEro moJjioxkeHus. Ha Hero
Bcerja JaeucTByeT (C yd€ToM moJjied KOMIIEHCAllMM) TOJBKO Ta COCTaBJISIOLIas
TF€OMArHUTHOTO TOJIsI, KOTOpas OPUEHTHPOBAaHA BIOJIb MPAKTUYECKH MOCTOSHHOIO

HalpaBJICHUA, OIIPCACIIACMOTIO (bHKCI/IpOBaHHBIM ITOJIOKCHUEM OTOI'O MarHuTa.

7.2.3.2 Opuentauus XYZ Ha reorpauueckuii cesep

[lpu opuentarmu MBC Ha reorpaduueckuii cerep (opueHtanus XYZ) och Z
HalpaBJieHa BHU3 BJOJb MECTHOM BepTuKamu. Ocu X W Y pacnoyararorcs
B TOPHU3OHTAJIbHOM IUIOCKOCTH, NMPU 3TOM OCh X HampaBlieHa Ha reorpapuueckuii
CeBep, OCb Y — Ha BOCTOK.

[Ipu Takoi opuentaunn MBC mo ocu X u3MepsieTcs ceBepHasi COCTaBIISIOIIAs

F€OMAarHiTHOTO II0JiA, IO OCHA Y — BOCTOYHAsA, a II0 OCH Z — BEPTHUKAJIbHAA
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COCTaBJISIIOLIAsl T€OMarHUTHOro mnosiss. Bemnuumna yria ckinonenuss D B mro0Ooid

3aJJaHHBII MOMEHT BPEMEHH OIpeessieTCsl o hopMyIie
D: = arctg(Y:/ Xy). 9)

[Ipu o6oumx BapuanTax opueHTaniuu MBC Ha KaXIblii MOMEHT BpPEMEHH

BEJIMYMHA TOPU30HTAIBHON cocTaBisiiomiet H onpenensercs mo gpopmysie
Hi = (X&+Y#)"2, (10)
d BCIIMUMHA MOAYJISI TCOMAarHuTHOT'O ITIOJIAA — I10 (1)OpMyJ'Ie
T[ = (Xt2+Yt2 +Zt2)0’5, (1 1)
rac X, Y u Z — 11oJIHbIe 3HAUYEHUSA COCTABJIAIOIIUX I'€COMArHUTHOT'O IIOJIA IIO0 OCIM X, y

U Z COOTBECTCTBCHHO;

t — 1r000#1 BEIOpaHHBIII MOMEHT BPEMEHH.
7.3 ConeprxaHue naketra onepaTuBHoi uHgopmanuu
7.3.1 O01mue cBeAeHHs O MaKeTe ONePaTUBHOI HHpOPMaU

CrangaptHo B cocTtaB mnakera omneparuBHoM uH@opmanmu CII MarHUTHBIX
HaAOJIIOAECHUN BXOJIST:

- un@opmanusa kogom AMITJIA (AMPLI);

- uadopmanusa konom MAI'MA (MAGMA);

- unopmanusg kogom YMAI'® (UMAGF).

II puMEedYaHHUC — Hanucanue koaoBOro cjioBa AOIMYCKACTCA KaK PYCCKUMU 6y1(BaMI/I,

TaK U aHTJIUUCKUMH.

Cytounbiii nmaker onepatuBHOW uHpopmaruu CII MarHUTHBIX HaOIIOIEHUN
coctout m3 24 cBomok AMIIJIM, Bocemu cBojgok MAI'MA u omHO#l CBOJKH
YMAT'O®.

Pe3ynprarel NEpBUYHBIX HU3MEPEHUMHA BapualMid TE€OMATHUTHOIO  MOJIS
IepeIaloTCsl HEMPEPHIBHO B PEKUME pealbHOTO BpeMeHHu B rojoBHoe HUY. O0béMm
¥ TEPUOJANYHOCThH TepefaBaeMoil WH(opMmaluu, mepedeHb aapecoB e€ mepenadu

onpenensercs rojgoBHbiIM HUY u ykaswiBaetcs B [Iporpamme HaOMOASHUN KaXK10TO
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CIl marnuTHbIX HaOmoAeHu. OLIEHKAa TOJHOTBI M KauecTBa IEpeJaBaeMbIX
pEe3yJIbTATOB MEPBUYHBIX U3MEPEHUN OCYIIECTBIISAECTCS T0JIOBHBIM HIY .

MunumanbHbiil 00bEM JaHHBIX pe3yibTaToB u3mMepenuit MBC, nepenaBaeMbix
UDP makeramMu ¢ NEPUOJMYHOCTBIO OJHA MUHYTA B PEKHMME PEATBHOTO BPEMEHH,
coctasisier 11 Moaiit B roa. 1o pesepBHOoMy kanany npu nomomu SMTP-nakeTtos
nepenaéres eme 47 MOaiT B roj.

IIpu nepenaye onqHOoCEKyHAHBIX AaHHBIX MBC B pexnMe peanbHOro BpEMEHU
HeoOXxoauMo 3apesepBupoBath 660 MOaiiT B rox, a JIsl OpraHu3aldd PEe3epBHOIO
kaHasna notpedyercs 530 MOaiit B ro.

OO0BEM NaHHBIX pE3yJbTATOB HM3MEPEHUN MOIYJsl BEKTOpa I'€OMarHUTHOTO
OJIsI, TIEPEIaBAEMBIX B PEKHUME PEaJlbHOTO BpeMeHH, coctaBisger 40 MOaiiT B rof,
IIPY 3TOM IO pe3epBHOMY KaHaiy nepenaérca 101 Moaiit B roa.

[lepeuenr W mapaMeTpbl aHAIM3UPYEMOW MEPBUYHON  MHPOpMaLUU

M BBIXOOHAA IIPOAYKIUA IIPUBCACHBI B ITPHIIOKCHUN JL.

7.3.2 Kong AMILJIN

Komom AMIUIN (AMPLI) nBammath dYeThipe pa3a B CYTKH mepenaércs
BEIMYMHA aMIUTUTYAbl (OT MHHHMyMa 0 MaKCUMyMa) TOPHU30HTaIbHOM
coctrapisitonieil H B HaHoTecnmax (00BEM OJHOUM TeierpaMMbl MPUOITH3UTEIHHO
30 Gaiir).

Conepxanue koga «KAMPLITTIITTI DDMHH aaaa/» npuBeneHo B Tabsuiie 1.
Taobnuma 1 — Conepxanue koga AMITJIN

YcaoBHOE
YacTtb K012 3HaueHue Conepxanue koaa
0003HaUCHHE
AMIIN (AMPLI) | KogoBoe ciioBo — -
TIIII HNunexc cranmn — —
Jara u yac uamepenust | DD Henb Mecaua B UT
DDMHH TOPU30HTAIBHOMU M [Tocnennsis mudpa mecsna
cocrasirstromein H HH Yac uzmepenus ot 1 go 24 8 UT
Bennunna Pa3zmax ropuzoHTanbHOU
/ AMILIATYIbI aaaa cocTaBisromeir H ot min 10 max
aaaa TOPU30OHTAIBHOMN B HaHOTECIAX
cocrasirstronie H / Bcerna xocas uepra
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Ipumep — Ilepeoaua ungpopmavyuu xkooom AMILIH:

AMIITH 33702 23105 0016/

AMIUIH (ko0o06oe cn060o) — ungopmauun o0 eeruyuHe AMRIAUMYObl 20PU3OHMATLHOU
cocmaenaowein H (om munumyma 0o maxkcumyma).

33702 — unoexc cmanyuu (cmanyusn Jlososzepo).

25511 — 25 — Oenv mecaua, 5 — nocreonsan wuugpa mecaua (0ama HadAIOOEHUA
25.05.2019 2.), 11 — uac uzmepenusn (11:00 UT).

0016/ — 16 nTn — maxkcumanvHoe OMKIOHEHUE 20PU3BOHMANbHOU cocmasisowen H

Om Kpueoii CnHOKOUHO20 OHAL.

7.3.3 Koxt MAI'MA

Komom MATMA (MAGMA) nepenatorcs 3-4acoBble OIEHKH COCTOSIHUS
reOMarHuTHOro mnoysi — K-uHjaekchl (00BEM OAHOM TelerpaMMbl MPUOIU3UTEITHLHO
30 6aiit). HUcropust BBeAeHUS B NPAKTUKY K-MHIEKCAa W TOPSAIOK €ro pacyéToB
omnucaHsl B [ 8], kpaTkoe onucanue K-nHJEKca MPUBEICHO B IPUIOKEHUU M.

Hns  pacuéra K-uHAekca HEOOXOJMMO YCTAaHOBUThb CYTOUHBIM  XOJ
F€OMAarHUTHOTO Toyisi 1o coctaBmsiomuM D w H  mo  maHHBIM — msiTH
MarHUTOCITIOKOMHBIX THEHW 3a JICKAY.

Tak kak K-MHIEKC BXOJUT B COCTaB ONEpPaTUBHOM MH(POpMALMK, HEOOX0oauMa
€ro OIICHKa B KBa3uWpeaJlbHOM BpeMeHH. JlJis JTOro HCHOJB3YIOTCS JUOO
Mo U puKam METO/IOB, 0JI00pPEHHBIX MexnyHapoIHOM accouuanuen
[0 TE€OMAarHeTH3My M a’pOHOMHUHU, JUOO JaHHBIC CIIOKOWHBIX JHEH MPEIbIAYIIero
nepuoya. OMHUM U3 BO3MOXKHBIX MOJIU(DUIIMPOBAHHBIX METO/IOB pacuéra K-mHaeKca
SBJISIETCS, HANpUMeEp, 3aMEHa HE UMEIOMMXCA emI€ JaHHBIX JaHHBIMU
DKCTPANOJANKMH.  BBIUMCIEGHHBIH  TakuM  cnocoboM  K-MHAEKC  Ha3bIBAIOT
MpeBApUTEIbHBIM, U BIIOCIEICTBUM OH JOJDKEH OBbITh MEPECYUTaH CTaHIApPTHBIM
METOJIOM.

Nudopmarus mnepena€rcss kaxaple Tpu dYaca (BOoceMb pa3 B CYTKH).
Conepxanue koma «MAGMA IIIII YMMDD NNOOK CC///» mnpuBeneHo

B Tabaure 2.
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Tadoaunma 2 — Conepxanue kona MAITMA

YacTb K012 3HaueHue ITpusznax ConepxaHue Koja
MATMA Komnosoe ciioBo - JIu1st Bcex cTaHUMi OJIMHAKOBOE
(MAGMA)

[IIII HNunexc crannmn — —
Y [Mocnennsis mudpa roga
YMMDD Jara MM Mecsn
DD Jenb mecsana B UT
YacoBoii nHTEpBal NN Hauvano 3-yacoBoro narepsasa B UT
NNOOK U 3-4acoBoil 00 Konen 3-yacoBoro unrepsana B UT
K-nunekc K K-nupexc
CC/// wnu CC Cymma Bcex 1u¢p 4eTBEPTOM TPYIIIILI
CCXXX Cyxebuas rpyna 1/ Beerza 3 kockle 4epThl WK 3 OyKBBI X

Ilpumep — Ilepeoaua unghopmayuu kooom MAI'MA:

MAI'MA 33702 91123 00032 05///

MAI'MA  (Kodosoe cnoeo) — ungopmayus o0 3-4acoeoii OYeHKe COCMOAHUA
2eomazHummuozo nonasn (K-unoekc).

33702 — unoexc cmanyuu (cmanyusn Jloeoszepo).

91123 — 9 — nocneonsaa wyugpa 200a; 11 — mecay; 23 — denv Mmecaua (oama
Habnwoenua —23.11.2019 2.).

00032 — uacoeoui unmepean mnabda0eHun u eeruuuna 3-uacosozo K-unoexca
(mpéxuacoeoii unmepean c 00 0o 03 uacos no UT; K-unoexc pasen 2).

05/l — cnysceonan zpynna (cymma écex uyugpp uemeépmoir zpynner 0+0+0+3+2=5;

Il - ecezoa mpu kocvie uepmut unu mpu oyxevt X).

7.3.4 Koxg YMAI'®

Komom VYMAI'® (UMAGF) mnepemaércsi cyTodyHasi OLIEHKA COCTOSIHUS
F€OMarHuTHOro moJjii — A, U K-WHIEKChl, TEOMarHUTHbIE BO3MYILEHUS U BpEMs
ux nposisiienusa. Mupopmanusa kogom YMAI'®D nepenaércs onuH pas B CyTKH, 00bEM
nepeaaBaeMoil MH(OpMAIMK 3aBUCUT OT PETUCTpAuu siBICHUS (00BEM OHOM
tenerpamMmbl  nipubmsuTenbHo 60 Oaiit). Copepkanme xoma: «UMAGF 1T
YMMDD HHmm/ DDHHa 1/bbb 2KKKK 3KKKK cHHmm dHHmm (eeeee),

MPUBEAEHO B Tabmuue 3.
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Taobnuma 3 — Conepxanne koma YMAI'®

Yacts xoga | [Ipusnak Copnepxanue Koja
YMAI'® — Konosoe cioBo
(UMAGF)
[IIII — Wunexc crannuu
YMMDD Y [Mocnennss mudpa roga
MM Mecsu roaa, 01 = ssaBaps, 02 = dheBpanb U T. 1.
DD Henb mecsia B UT
HHmm HHmm | Yacst u munytsl (UT) Havana cooOmiaeMoro 24-4acoBoro nepuoja
/ Bcerna kocas uepta
DD JlaTta nauana cooOGmraemoro 24-yacooro nepuoga B UT
DDHHa HH Yac naugana coobmiaemoro 24-gacoBoro nepuoaa B UT
a [Mocneanss nudpa KOHTpOIbHON cyMMbI IU(P Ak (bbb)
u 8 K-uHaeKkcoB
1 Nuaukarop mis unaekca Ax
1/bbb / Bcerna xocas uepra
bbb WNunexc Ax
YKKKK 2 Nuaukarop s nepBbix 4 K-uHIEKCOB
KKKK [lepBrie 4 K-unnekca
IKKKK 3 WNunukatop aiis nocnennux 4 K-uHaexkcoB
KKKK [Tocnennue 4 K-unnekca
cHHmm C WNunukaTop coObITus
c=1 Konen 6ypu
c=2 Byxra (PSC)
c=3 Tunmanoe
c=4 [IpenBaputenbHbie IUQPPHI
c=6 Byps ¢ mocreneHHbIM HaYaIOM
c=17 Byps ¢ Bae3anmabiM Hadanom (SC)
c=28 Byps ¢ oueHb BeIpakeHHBIM BHE3aMHbIM HadaioM (SSC)
c=9 BreszanHbil uMITyIsc
Yac 1 MUHYTHI SIBJICHUS, OTIPEICIIEMOTO HHIUKATOPOM COOBITUS «C».
HHmm Ecnu ¢ =4, To HHmm ucnonb3yercs amst cooOIeHust 0 4eThIpEX
JOTIONTHUTENBHBIX K-nHIeKcax (3-4acoBbIe MEPUOIBI) TTOCIIE
24-4acoBOT0 MHTEPBaJa, O KOTOPBIX COOOIIAIOCH 2 U 3 TpyIamMu
D=5 O3Hauaer, 4To BpeMs OTHOCUTCSI K MOMEHTY MUHUMYyMa
dHHmm TOPU30HTAILHOM COCTaBIAOMIEH H reoMarHuTHOTO OIS
HHmm | Bpems MuHuMyMa B yacax u MuHyTax B UT!
eeeee MuHMMaIbHAs HHTEHCUBHOCTD, BRIpaKeHHas B HT 1

IIpumedanus:
1 I'pynma dAHHmm nponyckaercs, ecinu JaHHbIE OTCYTCTBYIOT.
2 I'pynna «eeeee» NpOIycKaeTcs, ECIA TH U3MEPEHUS HE IPOU3BOASTCS.
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Ilpumepot — Ilepeoaua ungpopmayuu xkooom YMAI @:

1 YMAI'® 31802 91122 0000/ 21002 1///1 22323 33234 62100

YMAI'® (ko0o6oe cno6o) — cymouyHoil oueHKe COCHOAHUA 2e0MAZHUMHO20 RNOJIA
(Ax u K-unoexcot), 0 260MaAZHUMHBIX 603MYU4EHUAX U BDEMEHU UX NPOABTEHUSL.

31802 — unoexc cmanuyuu (cmanuus o. Busze).

91122 — 9 — nocneonsana wuugpa 200a; 11 — mecay; 22 — oewv mecaua (Oama
nepeoasaemozo cooowenua — 22.11.2019 2.).

0000/ — wacet u munymvr (UT) nauana coodwaemozo 24-uacoeozo nepuooa
(00:00 no UT; / — ecezoa kocasa uepma).

21002 — oama wu wuac Hnauana cooowaemozo 24-uacoeozo nepuooa no UT (21 -
21.11.2019 2.; 00:00 no UT); 2 — nocneduas yugpa KoHmponwvhoii cymmol yugp Ax-unoekca
(bbb) u 8 K-unoexcoeé (cmanuyusn He eviuucisem Ai-UHOEKC, NOIMOMY CUUMAEHICA MOIbKO
cymma K-unoexcoe: 2 +3 +2 +3 +3 +2 + 3+ 4 =22) u 3anucvieaemcs nocieousas yugpa
CYMMbl, KOMOpas pagHa 2).

Ul — 1 — unoukamop ona Ax-unoexca; / — kocas uepma (pazdeaumenv MexHcoy
UHOUKAMOpOM u 3HauyeHuem Ai-uHnoexkca); /// — mak Kak Ha cmanyuu Ai-uHnoexc
He ebluucaaemcs.

22323 — 2 — unouxkamop ona nepevix 4 K-unoekcoe; 3nauenue K-unoexca,
c 00 oo 03:00 yacoe UT — 2; 3nauenue K-unoexca c 03:00 oo 06:00 uacoeé UT — 3; 3nauenue
K-unoexca c 06:00 oo 09:00 uacoe UT — 2; 3nauenue K-unoerca c 09:00 oo 12:00 uacoe UT — 3
(nepuoo naonrwoenus c 00:00 oo 12:00 uacoe UT).

33234 — 3 — unouxamop ona nocneonux 4 K-unoexcoe; 3nauenue K-unoexca c 12:00
00 15:00 uacoe UT — 3; 3nauenue K-unoexca c 15:00 oo 18:00 uacoe UT — 2; 3nauenue
K-unoexca c 18:00 oo 21:00 uacoeé UT — 3; 3nauenue K-unoexca c 21:00 oo 00:00 uacoe UT — 4
(nepuoo naonrooenusn c 12:00 oo 00:00 uacoe UT).

62100 — 6 (unouxamop cobvimus) — 2eomazHuUmMHAA OypA ¢ NOCMENEHHBLIM HAYATIOM;
2100 — nauano coovimus ¢ 21:00 uacos UT.

2 UMAGF 38701 90217 0000/ 16007 1/176 22111 33753 21715 51719 24844

YMAI'® (xkooosoe cnoseo) — cymouHnoil oueHKe COCHMOAHUA 2€0OMAZHUMHOZ0 NOJIA
(Ax- u K-unoekceot), 0 2e0mMazHUmMHbIX 803MYUWEHUAX U 6PEMEHU UX NPOAGIEHUA.

38701 — unoexc cmanyuu (cmanyus o. Konoa umenu B.B. Xooosa).

90217 — 9 — nocneonsan wyugpa 200a; 02 — mecauy; 17 — denv Mmecaua (oama

nepeoasaemozo cooomenua — 17.02.2019 2.).
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0000/ — wacet u munymor (UT) mnauana coobwaemozo 24-uacoéozo nepuooa
(00:00 no UT; / — ecezoa kocasn uepma).

16007 — oama u wuac nauana cooowaemozo 24-uacoseozo nepuoda no UT (16 -
16.02.2019 2.; 00:00 no UT); 7 — nocneonas yugpa KOHmMpPoabHou cymmsl yupp Ai-unoekca
(bbb) u 8 K-umnoexcoeé (Ax-unoexc — 176, cymma uughp unoexca Ai. 1 + 7 +6 = 14, cymma
8 K-unoexkcoe: 2+1+1+1+3+7+5+3 =23, cymma yugpp 14 + 23 = 37, 3anucwvieaemcs
nocieonas uugpa cymmot — 7).

1/176 — 1 — unouxamop ona A-unoexca; 176 — 3nauenue A-unoexca.

22111 — 2 — unouxkamop ona nepevix 4 K-umnoekcos; 3nauenue K-unoexca c 00:00
0o 03:00 yacoe UT — 2; 3nauenue K-umoekca c 03:00 oo 06:00 uacoée UT — 1; 3nauenue
K-unoexca c 06:00 oo 09:00 uacoé UT — 1, 3nauenue K-unoexca c 09:00 oo 12:00 uwacoe UT — 1
(nepuood naonrwoenusn 00:00 — 12:00 uacos UT).

33753 — 3 — unouxamop ona nocneonux 4 K-unoekcos; 3nauenue K-unoexca c 12:00
00 15:00 uacoe UT — 3; 3nauenue K-unoexca c 15:00 oo 18:00 uacoe UT — 7; 3nauenue
K-unoexca c 18:00 oo 21:00 uacos UT - 5; 3nauenue K-unoexca c 21:00 oo 00:00 wacoe UT — 3
(nepuoo naonwoenusn 12:00 — 00:00 uacoe UT).

21715 — 2 (unoukamop coovimusn) — 3aguxcuposana oyxma (PSC); 1715 — nauano
coovimusn ¢ 17:15 uacoe UT.

51719 — 5 (unouxkamop cobvimusn) — 6pema  MUHUMYMA  20PU3OHMATILHOU
cocmasnaioueil (oxkonuanue coovimus); 1719 — okonuanue coovimus ¢ 17:19 uacoes UT.

24844 — munumanvnan unmencuenocmey coovimus cocmaguna 24 844 nTn.

YucnoBas wuHpopmalus, coaepKamascs B YKa3aHHbIX TpEX KOMAX,
HE HCYEpIIbIBAET BCEX CIOCOOOB YHMCIOBOW OLEHKHM CTENEHH BO3MYILIEHHOCTU

r€OMarHuTHOTO 1oJs. Mcrons3yroTest u Apyrue MHIEKCHl (npuiioxenue M).

7.4 Tlepenaua onepatuBHOM MHGopManuu

Bes nmoaroroBka omnepaTuBHOM MHGOpMauu U e€ mnepenaya OCyIIECTBISETCS
aBromatudecku. B ciiyqae cOosi B anmapatype (GOpMUpOBaHMS U NEpelaydd Makera
OMEepaTUBHOM HMH(POPMALIMM COOTBETCTBYIOIIUNA KOJA JAOJKEH OBIThb COCTaBIICH
BPpY4YHYI0 M IIepeJaH [0 TeM KaHajlaM CBf3M, KOTOpBIE COXPAHWIH

PaboTOCTIOCOOHOCT.
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Ha Bxonme xanama manmbHEW CBS3u (GOpMAT JAaHHBIX JOHKCH OBITh €IWHBIM.
Kaxnapiii CII MarHuTHBIX HAOMIOJAEHUN JOKEH OBITh OCHAIIEH O0OPYOBAaHHEM,

MO3BOJIAIOIINM CO3/aBaTh TaKoW (hopMaT JaHHBIX.

7.5 Buabl npoBOAMMBIX HAOJIOJEHUIT MW CHOCO0 Imepeaadyd JAHHBIX

B NMEPCHEKTUBHON KOCMHUYECKOH HAOJII0JATEJbHON cHcTeMe

7.5.1 lleneBoit mHpOpMANIUEH, TUTAHUPYEMOH K MOTYYEHUIO ¢ TOMOIEI0 DM,
ABJISIETCS TEOMArHUTHOE IM0JI€ MO TPEM OPTOTOHAIBHBIM dJEMEHTaM (BEKTOpaM).
JlononHuTenbHO B npubope OyleT peann3oBaH pexum «Tect», HeoOXOAUMBbIN s
MOJIyYeHUS] TeJIeMEeTpruuecko MHGOpMAIMK: TeMIlepaTypa, 3HAUCHUS HaIpPsHKCHHM
MATAHUS, YTO B MIEPCIIEKTUBE MO3BOJIUT YBEINYUTh TOUHOCTh U3MEPEHHOIO MOJI MPH
Ha3eMHOM 00paboTke maHHBIX. M3mepeHuss OyayT MpPOBOAUTHCS B HEMPEPHIBHOM
peXUMe ¢ 4acToTor 17 u3MepeHuil B CEKYHY.

7.5.2 Kaxnas u3 TpEX 2JIEMEHTOB U3MEPEHHOTO BEKTOPA T€OMATHUTHOTO IO
Oynet nepenaBaThes B Buje onudpoBanHoro 3nauenus (koa AIIIT) B gomosHeHHOM
JBOMYHOM KOjie (OTpUIIATENIbHBIE W TIOJIOKHUTENbHbIE uucia). JlomomHuTebHOU
00paboTKH 1eneBol nHpopmanuu, Oyab TO UCMOJIb30BaHUE U (PPOBON (UIBTPALIMU
mymMoB  (kpome  dunpTparuu B curma-gensrta  AIIIl)  mbo  pacuér
METEOPOJIOTUYECKUX UHICKCOB, POU3BOAUTCS HE OyAeT. DTO CBSI3aHO C TEM, UTO JIS
MOBBIIICHHUS] KAueCTBA M3MEPEHHBIX I[MOKa3aHUM MPEANoJaraeTcsi HCIOIb30BAHUE
K02 PUITMEHTOB, MOTYYEHHBIX MPU KATMOPOBOUYHBIX HCIBITAaHUSAX Tpudopa. Takwe
pacu€Tbl HEOOXOAUMO OYyJET MPOU3BOJUTH MPU HA3EMHOM MOCTOOPAOOTKE JTAaHHBIX,
OCTaBUB TIOKa3aHUsI CaMOro TprOOpa MaKCUMalIbHO «IPO3pAYHBIMK» Ha CIydai
HETPEJIBUICHHBIX CUTYalIHUM.

7.5.3 ®M oauH pa3 B cekyHay Oyaer (GOopMUpPOBATH M OTIPaBISITH B OJIOK
HAKOIUJICHUSI JTAHHBIX TAKeT C IIEJICBBIMU M CIYXEOHbIMH JaHHBIMH. [laker Oymer
coaepxkarb 17 M3MEpEeHUH TE€OMATHUTHOrO IIOJSl, PABHOMEPHO paclpelesIEHHBIX

B TeUeHHE CeKyHJbl. [Ipyrumu cioBamu, ¢ yactotoi 17 ['i OyayT mpou3BOIUTHCS
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U3MepeHHus, B OJIOK HAaKOIJICHHWS MJaHHbIX HH(opMmanus OyAeT mepeaaBaTbes
c yacrorou 1 I'm.

7.5.4 biox HakormieHUs JaHHbIX Oyner ¢opmupoBath a1 PM  nBa
CUHXPOHU3UPYIOIINX (TAaKTOBBIX) CUTHAJA:

a) 1 I'm — nns orcuéra «pabounx» MUKIOB U MHUIMALIMY [TEpPEIauu JaHHBIX;

0) Ix['m — gacToTa ;I CHHXPOHU3AIMHU Tiepeaadn OUTOB cHOPMUPOBAHHOTO
nakera JaHHbIX U3 @M B 00K HAKOIJICHUS! TaHHBIX.

Cam npubGop He Oyner WMeThb BHYTpeHHeEro Oydepa s XpaHeHus Oosee
OJIHOTO MakeTa JaHHbIX. Kaxaplil makeT nepegaBacMbIX JaHHBIX OYyAET JONOJHATHCS
KOHTposibHOM cyMMO#l (CRC1 uiu 6uT 4€THOCTH), YTO MOBBICUT COOEYCTOWYUBOCTD
JTaHHBIX.

7.5.5 JlaHHBIE ¢ KOCMHMYECKOro ammaparta OyayT nepeaaBaThCcsi Ha pabouee

MECTO OIlepaTopa OJMH pa3 3a BUTOK.

7.6 MeTtpoJsiornyeckoe o0ecreyeHue CpeACTB H3MepPeHHil MarHUTHBIX

BCJINYUH

B cooTtBercTBUM € nipuKka3zoM [9] n3MepeHre MAarHUTHOW MHIYKIIMU HAa 36MHOM
MOBEPXHOCTU U B OKOJIO3EMHOM KOCMHYECKOM IPOCTPAHCTBE OTHOCUTCA K cdepe
rOCYJapCTBEHHOTO PETYJMPOBAaHUS OOCCIeYeHUS EeIUHCTBA wu3MepeHuil. Bce
CpelncTBa HM3MEpeHui, OTHECEHHBbIE K JTOW cdepe, M0 BBOJAA B IKCILIyaTallHuIo,
a Takke TIOCJIe pEMOHTa TMOJJIeKaT TEePBUYHONM TOBEpKE, a B TpoIiecce
SKCIUTyaTaIluy — MIePUOTHISCKON MTOBEPKE.

B nacrosiiiiee BpeMst BO3MOYKHBIM METOJIOM OIIEHKH MPaBUILHOCTH MOKAa3aHUMN
MarautToMeTpudeckoro obopymnoBanus CII MarHUTHBIX HAOJIOJCHHH MOXET OBIThH
METOJI CIIMYEHUS dTUX TPUOOPOB ¢ pabOUNMH ITAJIOHAMH, TTOBEPEHHBIMU Ha PabOUYnX
ATAJIOHAX BBICIIETO pa3psaia aKKPEAUTOBAHHBIMH B JaHHOW 00JIaCTH HW3MEpEHUS
CHEIMaIN3UPOBAaHHBIMM  OpraHu3anusIMu. Pabodre ATaloHBI yCTaHABIMBAIOTCS
B MArHUTHOM TIABWJIbOHE Ha CIENHAIBHO YyCTPOEHHBIE (QyHIaMEHTHl (Kak

UCKJIIoYeHne — Ha pabounx ¢pynaameHTax CI1 MarHUTHBIX HAOIHOICHUN ).
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KoHTponbHO-TIOBEpOUHBIE  PabOTHhl  BKIIOYAIOT 3-4 cepuu  HU3MEpPEeHU
no 1-2 cepuu B CyTKH (BpeMsl MPOBEIEHUS ATUX PabOT JOJKHO OBITh HE MEHbIIIE
2-4 cyTOK). OTO HEOOXOAWMMO A TOro, 4YTOOBI y4eCTh YpPOBEHb (HOHOBOTO
reomMarHutTHoro mnois. Kaxkpas cepus JOKHA COCTOSTh M3 H3MEPEHHUS YIJIOB
CKJIOHCHHSI, HAKJIOHEHUSI U MOJYJII F€OMarHUTHOrO MOJIs, KaK C HMCIOJIb30BAHHEM
mTaTHeIXx (mpubopsr CII), Tak m wmHcnekTopckmx mpubdbopoB. [lo pesymbraram
IPOBEAEHHBIX  HAOIIOACHUN BBEIUHUCIISIFOTCS Oa3uCHBIE  3HAUYEHHUS MBC
U CpPaBHUBAIOTCA C pe3yJbTaTaMu, MOJYYEHHBIMU C MCIOJIb30BAHHEM IITATHOTO
ob6opynoBanusi CI1 MarHUTHBIX HAOJIOICHUH.

[locne 3aBepilieHHUs WHCIEKIMU padOYMe STAJIOHBI MPOXOJAT MOBTOPHYIO
noBepky. CoBIaJiecHHe pe3yJbTaTOB MOBEPOK ATUX TPUOOPOB JI0 U MOCIIEC MPOBEICHUS
MHCIICKIIMOHHBIX ~ pa0OT  CBUJETEIBCTBYET O BO3MOXXHOCTU  HCIIOJIb30BAHUS
pe3yJbTaTOB CIMYEHUS JJI1 OILICHKU KadecTBa pabOThl MAarHUTOMETPHUYECKOTO
o6opynoBanusi CI1 MarHUTHBIX HAOJIIOJIEHUNA.

Nudopmaruss o mporecce yTBEPKICHUS THUNA W TMOBEpPKe/KaTuOpOBKE

MAarHvTHBIX CPCACTB N3MCPCHHS ITPHUBCACHA B ITPHUIIOKCHUN H.
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8 Hepenaqa JAHHBbIX MAaIrHUTHbBIX HaﬁJIIOIICHI/Iﬁ

8.1 Mudopmarms, nocrynaromias B FOHOCPEPHO-MarHUTHYIO CITy>KOY, TOJIOBHBIE
HUY wu peruonanbHple MHPOPMALMOHHO-AHAIUTHUECKHE UEHTPHl MOHMTOpPHHIA
reopu3nuecKoi 00CTaHOBKH, UCTIONB3YETCS ISl PELICHNUS CIIETYIOIIUX 33/1a4:

- OLUEHKH TEKYLIEro COCTOSIHUSI M TPOrHO3a COJHEYHOW aKTUBHOCTH,
MEXIUIAHETHOM Cpelbl, COCTOSIHUS MAarHutrocepbl, HOHOC(PEepbl U BEpPXHEU
aTMoc(epbl;

- KOHTpOJIA U MPOTHO3a PaJMALIMOHHON 00CTaHOBKH;

- JIMarHOCTUKH U3MEHEHHUI COCTOSIHUS MarHUTochepsl, HOHOCHEPHI U BEPXHEN
aTMocdephl.

8.2 OmepaTtuBHas PEXUMHO-CIIpaBOYHasi HUH(GOpMaLUs pacHpOCTPaHsIETCs
qyepes:

- CalT TOJIOBHOM OpraHW3aluy MO HOHOC(EpPHO-MArHUTHOM cCIy:kOe (Takxke
IIPU COTJIACOBaHUU ¢ PocruipoMeToM MOXKET ObITh pa3MelleHa Ha caliTaX TOJOBHBIX
HWNY no Bunam HaGmwogeHuit B Pocrugpomere u peruoHaIbHBIX MH()OPMAIIMOHHO-
AaHAJIUTUYECKUX  ILIEHTPOB  MOHUTOPUHIA Teo(pU3NYECKOM  OOCTaHOBKH  JUIs
OIEPAaTUBHOIO ONOBEIICHUS I'PaXk1aH O COCTOSSHUHA F€OMAarHUTHOTO T0JIAA);

- TeneoHHbIE aBTOUH(POPMATOPHI (€KeUacHble HOHOCHEPHBIE U TPEXUACOBBIE
I€OMAarHUTHBIE TaHHBIE, €)KECYTOYHBIE COJIHEUHBIE U TEOMATHUTHBIE TAHHBIC);

- aBTOMAaTHM3MPOBAHHYIO CHUCTEMYy Iepenayd  JaHHbIX  Pocrumpomera
(«IToromay);

- anekTpoHHyto mouty (E-mail);

- kananel GST WMO (rnoGanpHast cucTema TenecBs3u BcemupHoit
METEOPOJIOTHYECKON OpraHU3alnn);

- TOYTY.

8.3 Tlorpeburenu obecrneunBarOTCs ONEPATUBHON MarHUTHOW HHGpOpMalMen
B COOTBETCTBUM C BEJIOMCTBEHHBIM 3aKa30M M 3asiBKaMU 3alMHTEPECOBAaHHBIX

BEJIOMCTB M OpraHU3aIui.
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8.4 MuadopmanronHoe obecrieueHne noTpeOuTeeH (opranoB
rocyJapCTBEHHOM BIJIACTH, OpraHW3allMid W HaceleHMs) TeKyuled uHbopmalme
O COCTOSHUM TE€OMAarHUTHOTO TIOJIsl, BXOJAIIEH B COCTAaB Treauoreor3nIecKux
IPOTHO30B, MIPOXOJHUT IO CIAEAYIOIIUM HAMPABICHUSIM:

- ©XKEJHEBHOE U IO 3aIlpocy OMEpaTUBHOE reIMOreoPu3nyeckoe ooecreueHme
nesTenbHOCTH  (pemepanbHBIX,  MYHHIMNAIBHBIX W MECTHBIX  OpPraHoOB
VCTIOJTHUTEIBLHON U 3aKOHOIATENbHOMN BiacTu Poccuiickon denepanuu, B TOM YHUCIIE
Pocrugpomera, Munucrepctsa Poccuiickonn ®denepanuu Mo aeinaMm TIpakIaHCKOU
00OpOHBI, YPE3BbIYAMHBIM CHUTYalUSIM W JIMKBUJAIMU TOCICACTBUI CTUXUHHBIX
6enctBuii, MunucrepcTsa 060oponsl Poccuiickoit @eaepanuu;

- ©XKEIHEBHOE o0ecleueHHe HaceleHuss uHdoOpMalue o0  TEeKYIIUX
U OXHUIACMBIX reiaroreopuznueckux spiaeHusx Ha CoJHIe, B OKOJIO3€MHOM
KOCMUYECKOM IPOCTPAHCTBE, MarHutocepe, uoHOChEepe M BBICOKUX CIIOSAX
aTMoc(depbl yepe3 cpeAcTBa MacCOBOUM MHGOpMaIINH;

- ©XKEJIHEBHOE O0ECleueHne POCCUNUCKUX U 3apyOeKHBIX OpraHu3aIui
TeKYUIMMU JIaHHBIMU U TMPOTHO3aMu remuoreodusnueckux siBieHuit (Poccuiickas
akajemus Hayk, Poccuiickas akageMusi MEIMLMHCKUX HAayK, POoCCUCKue Kele3Hble
noporu, I'ocynapcTBeHHast Kopriopauus 1o KOCMUYECKOU IeaTeIbHOCTH «PockocMocy,
3apyOeKHbIC HAyUYHbIE, METCOPOJIOTHYECKUE U Te0(DU3NUECKUE LIEHTPHI U IP. );

- eXKeqHeBHOE oOecreueHrne OpraHu3aluil  AKCTpEeHHOW  uHOpMaIHei
O BO3HUKHOBEHUHU OIMACHBIX M AHOMAJIbHBIX TeO(U3UYECKUX U TEeIHOPUZNUECKUX
SIBJICHUM (COJTHEYHBIC BCIBIIIKH, TEOMAarHUTHBIE OYpH U HOHOC(HEPHBIC BO3MYIIICHHUSI,
VXYIIICHUE PaJHalliOHHON OOCTaHOBKHM), MPUBOMSIIMX K HW3MEHEHHUIO TPOTpaMM
paboOThl MUJIOTUPYEMBIX KOCMHUYECKHUX KOMILJIEKCOB, BBIXOJY M3 CTPOS ammaparypsl
CIIyTHHKOB CBSI3M M JIpyIMX KOCMHYECKHX amllaparoB, a TAaKXKE HA3EMHBIX
TEXHUYECKUX CUCTEM;

- obecrieueHre MeXBEIOMCTBEHHON OOIIEPOCCUNCKOM KOMIUIEKCHON CUCTEMBI
OTOBEIICHUS  HaceneHus:  uwHpopMmareln 00  OMAcCHBIX W aHOMAaJbHBIX

reamoreou3nueckux CoObITHSX;
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- ©XKEIHEBHasg pacChlIkKa TPOTHO30B MO 3JEKTPOHHOM mouTe, (dakcy
U KypbepCKasi IO COOTBETCTBYIOIIEMY TIEPEUHIO OpTaHU3aIlHiA.

8.5 B pamkax cnenuamu3upoOBaHHOIO aIlllapaTHO-IIPOTPAMMHOIO KOMILIEKCA
CYIIECTBYeT Tpoleaypa GOpMUPOBaHUS apecoB, KOTOPasi MOATOTABIUBACT JaHHBIC
JUI PAcCBUIKH MOTPEOUTENSIM. ATNIapaTHO-MPOTPAMMHBIN KOMILUIEKC 0OecredrBacT
ObIcTpOe popMuUpOBaHKE HHPOPMAIIMOHHBIX TAKETOB COOTBETCTBEHHO 3aMIPOCaM.

8.6 JlaHHBIEC O TECOMarHUTHON 0OCTaHOBKE CO/IEPIKAT:

- eXeIHEBHYI0 CBOJKY «O030p ¥ MPOTHO3 KOCMHYECKOM MOTOIbI»;

- MaTepuajbl, BBIITyCKaeMble JBAXIbl B CYTKH, COJEp)KalUE JaHHbIC
HAOJIIOICHUI U TUarHOCTUYECKUE OLICHKH;

- TeIMOTeO(PU3NYECKUE TPOTHO3Bl COJIHEYHOW AaKTHBHOCTH, COCTOSIHUS
IFE€OMAarHUTHOTO TOJISl, COCTOSIHUA MOHOC(Ephl M PpaMallMOHHOM OOCTaHOBKH
B OKOJIO3EMHOM KOCMHYECKOM MPOCTPAHCTBE (KPaTKOCPOUYHBIC, CpPEIHECPOUYHbIE,
JOJITOCPOYHBIE);

- exeHezenbHbIe OtoyuieTenn «I ennoreodusndyeckue JaHHBICY;

- uHpopMaIio 00 OMACHBIX TeIMOTeO(U3NUECKUX SBICHUAX. JlaHHBIA BHI
uHpOpMallMKl TIOCTaBJSIETCSl B  ClydyasX, KOIJIa HAa OCHOBAaHUM COJIHEYHOM,
T€OMarHuTHON U MOHOC(hEepHOI MHPOPMAIIMK C HAa3eMHBIX CTAHIIMK U 0OcepBaTOpUiA
U 1Mo HAOJMIOACHWSIM Ha KOCMHUYECKHX ammapaTrax, a TakXe JaHHBIX O IOTOKax
3apsKEHHBIX YaCTHUL] OKUAAECTCS UM PETUCTPUPYETCS ONACHOE T'elInOre0pu3nyecKoe

SIBJICHUC.
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9 Be3onacHOCTh TpyAa HA CTAIIMOHAPHBIX MyHKTaxX

MATHUTHBIX HaO0IIOJCHUM

9.1 Heasn NpoBeAeHUS MeponpUATHH no olecre4YeHu 1o

0e30mMacHOCTH  TPyaAa

9.1.1 Lenbto MIPOBEICHUSA MEPOIPUITUIA o o0ecreYeHHU 0
oezonmacHoct Tpyaa Ha CII MarHuTHBIX HaAOMIOAEHUW  SABJISETCA 3aluTa
MEepCOHaNIa OT BO3JCUCTBUS OMACHBIX M BPEIAHBIX IMPOU3BOACTBEHHBIX (HAKTOPOB,
HCKJIIOUYEHUE HECYACTHBIX CJIy4yaeB, B TOM YHCJIE€ CO CMEPTEIbHBIM HCXOJIOM,
U poeccroHanbHbIX 3a0071€BaHU HA TIPOU3BOJICTBE.

9.1.2 be3omacHOCT,  Tpylla pErIaMEHTHUPYETCS  HUKEIEPEUNCICHHBIMU
HOPMATHUBHO-TPABOBBIMU aKTaMHU, HAI[MOHAJIBHBIMU CTAHAAPTaMH, JOKYMEHTaMHU
Pocrugpomera u 3KCIuTyaTallMOHHOW TOKYMEHTAIUEH:

- TpynoBoit koaexc Poccuiickoit ®Depeparuu (ot 30 nekadbps 2001 .
No 197-®3) [10];

- TOCT 12.0.230, I'OCT 12.0.007, ’OCT 12.0.003;

- MHCTPYKIIMU MO TexHWKe Oe3zomacHoctd mnpu padore Ha CII MarHuUTHBIX
HaOJIIOCHUMN;

- UWHCTPYKIMU 10 skcruryataiuu MBC u Apyrux cpeiacTtB MarHUTHBIX

HaOIIOIEHUIA.

9.2 Meponpusitust no odecneyeHun 1o 0e30IacHOCTH TpyAa

Ha CTAIMOHAPHBIX INYHKTAaX MAarHUTHBIX Haﬁ.]IIOl[eHI/Iﬁ

9.2.1 Bce gnuma, mpOBOASIIME TEXHUYECKOE OOCITYKMBAaHUE, PEMOHT
obopynoBanusi CII MarHUTHBIX HaOIIOIEHMIA, JOHKHBI MPOWUTH TPOBEPKY 3HAHUMN
M0 TpaBUJiaM TEXHUYECKOM HJKCILTyaTalldu AJIEKTPOYCTAaHOBOK motpeduteneit [11]

¥ UMETh KBATM(PHUKAIIMOHHYIO TPYIIY 1O 3ekTpode3onacHoctu He Hioke I11.
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OCHOBHBIMM JOKYMEHTaMH, YCTaHABJIMBAIOUIMMU YCJIOBHS JKCILTyaTallUH
000pyI0BaHUs U MOPSAOK pabOThI C HUM, SIBJISIIOTCS COCTABIICHHBIE TIPEPUATUSIMHU -
M3TOTOBUTEIISIMU  TEXHUYECKUE OINUCAHUS U MHCTPYKIUHU IO HKCIUTyaTalluu
IpUOOPOB.

9.2.2 Ilepen Hauaniom skcrutyaTanuu yctpoictB CII MarHUTHBIX HAOIIOICHUMA
HE00XOJMMO U3YYUTh PYKOBOJCTBA IO 3KCIUTYyaTalluH 3TUX YCTPOUCTB.

HaGnrogaTtenb qoJKeH 3HATh YCTPOMCTBO MpuUOOpa M HA3HAYEHUE KaXKIOTro
0JI0Ka, BXOJIAIIErO0 B €ro KOMIUIEKT, YETKO MPEACTABIATh HA3HAYEHUE KaXKJI0ro
M3 BBIBEJICHHBIX Ha pabouylo MaHelb CPEACTB YIPaBJICHUS W KOHTPOJS, 3HATh
TEXHOJIOTHIO U3MEPUTETHLHOTO Tpoliecca, PU3NYECKU CMBICT U3MEPSIEMbIX BEITUYHH,
BO3MOKHBIE UICTOUHHUKH MOTPEIIHOCTEH U MOMEX U ITyTH UX CHUKEHUS.

9.2.3 He pa3zpemaercss MNpOU3BOAUTH BKJIIOYEHHE OOOPYIOBAHMS, €CIIU
KJIMMAaTUYECKHUE YCIIOBUS B MOMEUIEHUH, IJI€ OHO YCTaHOBJIEHO, HE YJOBJIETBOPSIOT
TpeOOBaHUAM PYKOBOJICTBA IO SKCIUTyaTallUH.

[TopkaroyeHue yCTPOMCTB K CETH NEPEMEHHOIO0 TOKAa JOIYCKAeTCS TOJBKO
CICHUAIBHBIMU  KaOEJISIMU, BXOJSIIIMMU B KOMIUIEKT TOCTaBKH OOOpYIOBaHMUS.
Brotouenue kabenelt mUTaHUS TMPOU3BOJUTCS TPH BBIKIIOUYEHHOM PYOWIIBHUKE
CETEBOT0 HAIPSKEHUS B TOMEILEHUH, I/ YCTAHOBJIEHO 000pyAOBaHUE.

9.2.4 HaGnrogaTtenb He AOKEH HMMETh NMpU ce0e MarHUTHBIX MPEAMETOB,
CIIOCOOHBIX MOBJUATH HA OTCUETHI MPUOOPOB.

9.2.5 PerynupoBku mpubopa, TpeOYIOIIUE €ro BCKPBITHS, BBITOJIHSIIOTCS
TOJBKO C pa3pelieHuss PYKOBOAMUTENIS B YCIOBUSIX, TaPAaHTUPYIOIIUX COXPAHHOCTh

mpudopa M 3alUTy OT BJIAry U MBLIH.
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Hpuioxkenne A
(cipaBOYHOE)

Ilepeyenn unpopmanuu
00 0:kM1aeMOM MJIH PerHCTPHPYEMOM OIIACHOM IPUPOAHOM

FEJI](IOFCO(l)I/II}I/I'-IeCKOM ABJICHUH

B coorBerctBun ¢ PJI 52.88.699 B cnydasx, KOrjga Ha OCHOBaHHWHM COJIHEYHOM,
TEOMarHUTHOH U HOHOCepHOM uWH(POpMalMKU C Ha3eMHBIX CTAaHIUH U  oOcepBaTopuit
U 110 HAOJIOJICHHUSIM HAa KOCMHYECKOM amniapare, a TaKkKe JaHHBIX O MOTOKAX 3apsHKEHHBIX YaCTHUIL
OKUJAeTCs WIM PETUCTPUPYETCS ONACHOE IMPUPOJIHOE SIBJIEHUE (TeIMOreopU3ndYecKoe) Uil pe3Kkoe
yXYALIEHUE paJUalMOHHOW OOCTAaHOBKM B  OKOJIO3€MHOM KOCMHUYECKOM MPOCTPAHCTBE,
OI'BY «MIII'» 0b6s13aHO:

- IpelIcTaBUTh pyKoBoAcTBY Pocruapomera u B VYmpaBieHue reou3smuecKkoro
MOHUTOPHMHIA, AaKTUBHBIX BO3JIEUCTBUH W  TOCYJAapCTBEHHOro Ham3opa Pocruapomera,
a MO0 OKOHYaHMU pabodyero OHA — OTBETCTBEHHOMY JeXypHOMY Pocruapomera 3KCTpeHHYIO
MH(OPMAILIMI0O O BO3HUKHOBEHHHM OIMACHOTO TMPUPOJHOTO SBICHHUS (Tenuoreou3nuecKoro)
WIM pPE3KOM W3MEHeHWH (YXYAIICHWH) PpPATUualliOHHONW OOCTAaHOBKM W WX  BJIUSHHUH
Ha paJIMaIllMOHHYI0 0€30MMaCHOCTh B OKOJI03€MHOM KOCMHUYECKOM TpocTpaHcTBe (Tadnuma A.1);

- OCYIIECTBIISITh B yUYAlIEHHOM peXuMe oOecrieueHue dKcTpeHHoi nHpopmarmeit CayxOb
paauanoHHou OezomacHocTH MuH3IpaBcolpa3BuTUuss POCCUM B COOTBETCTBUU C COTJIACOBAHHBIM
C HUM TIOPSIJIKOM;

- 110 OKOHYaHWM OIACHOTO MPHUPOJHOTO SBJIEHUS (TeIuoreopu3nyeckoro) MoAroTOBUTH
JIOKJIaJ] O €r0 UHTEHCUBHOCTH, MPOJIOJDKUTENILHOCTH U BIUSHUU Ha PAJAHAlMOHHYIO 0€30MacHOCTh
B OKOJIO3EMHOM KOCMHYECKOM IMPOCTPAHCTBE U MPEJICTAaBUTh €ro PyKOBOACTBY Pocrumpomera
BO BpEMsI YTPEHHET0 OIepaTUBHOTO J10KJIa/1a.

[Ipy HaOMIONEHUU TOJHOIO 3aMUPAHUS CUTHAJOB B KOPOTKOBOJIHOBOM JMAara3oHe
MOATOTOBUTh M TepelaTh  CIENHMaTbHOE  OMOBEUICHHE  OCHOBHBIM  MOTPEOUTENSIM,
a Taxxke HHQOpPMHUpPOBATH YTpaBieHHE TeO(PU3NIECKOT0O MOHUTOPUHTA, AKTUBHBIX BO3JCHUCTBUN

¥ TOCYIapCTBEHHOro Haa30pa Pocruapomera.
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Tao6numa A.l — IlepedeHb OnMacHbBIX reIMOre0OPU3NICCKUX SIBICHUI

HazBaunue omacuoro
reJIMoreoPpu3nIecKoro
ABJICHUA

XapakTepUCTUKU U KPUTEPUU WIN ONPEEIICHUE
OIIaCHOI0 T€IHOre0(pU3NIECKOro SABICHUS

CHIIbHOE BO3MYIIICHUE
pallalMOHHON
00CTaHOBKHU

B OKOJIO3EMHOM
KOCMHYECKOM
MIPOCTPAHCTBE

W3mepeHHBIH B MOJSAPHBIX O0JIACTAX Ha OpOUTaX KOCMHYECKHX
anmapatoB BbicoTOi Oonee 1000 KM MOTOK BBICOKOHEPIMYHBIX
(c omeprueit E,>30M»5B) nporonos He MeHee 800 wact./(cMm?-c).
PacuérHasg MakcuManbHas MOILMHOCTH JO3bl NPOHUKAIOIIUX U3Jy4ECHUU
Ha opbute KOocMuyeckoro ammapara BbeicoTor oT 300 mo 500 xkm
¥ HakJIoHeHHeM 52° 3a 3amuToi 1 r/cm? amomunus (Pmax) > 25 paa/cyT.
(mpu MarHUTHOM Oype, XapaKTepHU3yeMOW HHIEKCAaMU TIe€OMarHUTHOMN
BO3MYIIEHHOCTH K, > 5 wiu 4, > 30)

CuiibHast MarHUTHas

3HaueHUSA WHJIEKCOB T'€OMArHUTHOM B03My1_I_IéHHOCTI/I COCTaBJIAIOT:

Ooyps K, >7 unu 4, >40

CunpsHoe Bo3mylieHue | [losiBieHne u coxpaHeHHE B TEYEHME HE MeHee 3 4 ToIpsia
HOHOC]EpHI OTPHIIATEBHBIX OTKJIOHCHHHA MAaKCHUMAaJbHBIX MPUMEHUMBIX YacTOT
C HapyIIeHuEeM npu HUOHOCHEPHOM pACHpPOCTPAHEHHUH PAJMOBOIH Ha BEIUYUHY
KOPOTKOBOJIHOBOM 6omnee 50 % oT MenuMaHHBIX (CPEIHUX) 3HAYEHUH KPUTHUECKUX YaCTOT
CBSI3U (AFoF2> 50 %) W MIOJTHOE MOTJIOIIEHUE CUTHAJIOB

B KOPOTKOBOJIHOBOM JIMAaIIa30HC B TCUCHUC >]uB MOJIIPHBIX o0nacTax
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Hpuioxkenune b
(oGs3aTenbHOR)

Opraﬂnsaunﬂ MATrHUTHOM HaﬁHlOHaTeHLHOﬁ ceTHn

b.1 Oﬁmne MOJIOKCHUA MO0 OpraHu3anuu CTAHUOHAPHBLIX MYHKTOB MAaIrHUTHBIX

Ha0I0NeHHNI

MarnutHas HabmogaTeNnbHas CeTh BXOJAUT B TOCYJAPCTBEHHYIO HAOMIOJATENbHYIO CETbh.
CII MarHUTHBIX HAOMIOJACHUN CO3AIOTCS C BBHITOJHEHUEM MUHUMAIbHO HEOOXOAUMBIX TpeOOoBaHUI
10 TPOBEJICHUIO MAarHUTHBIX HaOmojaeHud — mo pasmemennio CII MarHUTHBIX HaOMIOACHUH,
10 YCTPOUCTBY pabOUMX MOMEIIECHU U 10 TpUOOpHOMY OCHaleHut0. bosee Bhicokue TpeOoBaHUS

10 YKA3aHHBIM ITapaMeTpaM NPEAbABIIAOTCA K MArHUTHBIM 06cepBaTOpI/I$IM.

Bb.2 O0ycTpoHCTBO CTAlIMOHAPHBIX IYHKTOB MATHUTHBIX HA0/II0CHU I

B 3aBucumocTtu oT XapakTepa NpoTeKkaHus HOHOC(HEPHO-MarHUTOC(HEPHBIX U T€OMArHUTHBIX
BO3MYIIIeHUH (CyOOyph) BBICOKHE IIMPOTHI Pa3ACNSAIOTCS Ha JBE 30HBI: 30HY MOJSIPHBIX CHUSHHUI
(aBpopasibHYI0O 30HY) MW 30HY TMOJSpHOM INANKH, KOTOpas 3aHUMAeT IPOCTPAHCTBO
OT BBICOKOIIMPOTHOM TIpaHUIBI 30HBI TOJAPHBIX cHUAHMKA 10 1nomoca. Co  CTOPOHBI
MPUAKBATOPHAIIBHON TI'paHULbl K 30HE MOJISIPHBIX CHUSIHMM HPHUMBIKA€T CPEAHEIIMPOTHAs 30HA.
Bce a1 30HbI BeIENSAIOTCS Kak B CeBepHOM, Tak U B KOxHOM monymapuu.

B cooTBeTCTBUM C INOJOXKEHHUEM OTHOCHUTENBHO 30HBI NOJAPHBIX cusHHMN CII MarHUTHBIX
HaOII0IeHUH ToCyIapCcTBeHHOM HabmoaarenbHoU cetu aensatcs Ha ClI monsiproit manku, CIT 30HbI
MOJIAPHBIX CUSIHUM U CPEHEIINPOTHBIE.

VYcnosus GopmupoBaHus HOHOC(Ephl B yKa3aHHBIX 30HAaX MPUHLUIHUAIBHO OTJIMYAIOTCH,
MO3TOMY 37€Ch DPA3IUYHbl Kak MHapaMeTpbl Cpelbl, TaKk U JAWHAMHKAa MarHUTO-HOHOC(EpPHBIX
MPOIIECCOB BO BpeMmsi mporekaHus cyoOypu. HaumbGonee mnonHas uHbopMmamus o MexaHH3Max
GbopMHUpOBaHHUS W TPOTEKAHHWS JTHX IMPOIECCOB MOXET OBITh mMmoiydeHa ¢ «iermodek» CII,
PacMoJIOKEHHBIX KaK BJIOJIb, TAK U MONEPEK 30HBI MOSIPHBIX CUSHUI C BBIXOJOM B COCETHUE 30HBI.

B aBpopanpHOil 30He Bronp MepuavaHa unenouku CII gomkHBI - pacronararbes
Ha paccrtossHuu okojio 100 kM, a Baoas mupoTsl oT 750 no 1000 kM. B 30HE mosspHON IIanku

1 B CPEAHEIUPOTHOM 30HE paccTosiHue Mexay CII MokeT ObITh yBEIMUEHO.
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b.2.1 TeppuTopusi CTAIHOHAPHBIX MYHKTOB MATHUTHBIX HA0JII01eHUI

Tepputopuss CII MarHUTHBIX HaOMIOACHUN JOJDKHA OBITH OropokeHa M obecrieueHa
KpYIJIOCYTOYHOM OXPaHOM.

Bri6pannyto Teppuroputo CII MarHUTHBIX HAOIIOAEHUH YCIOBHO (WM (PU3UYUECKHU) IEISAT
HAa JIBE YaCTH: MPOU3BOICTBEHHO-OBITOBYIO U U3MEPUTEIIHHYIO.

[lepBasi uyacTh mpeAHa3HaueHa Ui TJaBHOTO TEXHUYECKOIO 3JaHUS M CTPOCHUHU
XO35IIICTBEHHO-OBITOBOIO Ha3HaueHUA. B 3TOW 4YacTH TEppPUTOPUU MPH CTPOUTENHCTBE 3JaHUIM
MOXKHO TPUMEHSATh B OrPAaHUYEHHOM KOJMYECTBE MAarHUTHbIE MaTepuaibl, pa3MelaTh
ANEKTPUYECKYIO MOJACTAHLHUIO, CTPOUTh NOABE3AHYIO JOPOry M TpPYOONPOBOJHYIO CHUCTEMY.
B rnaBHOM TeXHHYECKOM 3JaHUM OOBIYHO MPEIyCMATPUBAIOTCSA CIEAYIOUIUE MOMEIICHUS:
anmapaTHasi, 1abopaTopHble TOMEIICHHS, apXUB, MAaCTepCKasi, KAOUHETHI.

Bropast wacte Teppuropur npeaHa3HayeHa Ui HEMAarHUTHBIX 3J1aHUH, B KOTOPBIX
pa3MenaroTcsl MAarHUTOMETPbI, BAPUOMETPHI U HEOOXOAMMOE ISl U3MEPEHUI T€OMarHUTHOT'O OJIS

JIOTIOJIHUTEbHOE 000pynoBanue (pucyHok b.1).

Ha MHpPY Ha MHpPY
| Kontponsueni |
i cTonb |
ABCcoNEOTHRRA AbconoTHHE

NaEHIEOH M1 20 q TNABHILOH M2

o

Snexrpobynra

25 W

n— 3

e

BapuanmoHHEH 3 BapHanuoHHLIH
maeuneor N1 2 naEuALoH 12

—

Texumgeckoe smanme

Pucynok b.1 — brnok-cxema tepputopun CII MarHuTHBIX HaOIIOAEHUH

31ech CTPOSTCS HEMarHWTHBIE a0COJIIOTHBIE M BapUallMOHHBIE TABWUJIBOHBI, OyJKa I

ANEKTPOOOOpPYIOBaHUS H KaOETbHBIX COCAMHEHWH, BBIAEISIETCS 0c0o0as «JuCTas» 30HA
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C IOCTAaMEHTaMM JJs1 KOHTPOJbHBIX a0OCONIOTHBIX HaOmoJeHui. B a3Toil wactu Tepputopun
JEUCTBYIOT XKECTKME OTPAaHUYEHUS HA JIOObIE CTPOMTEIbHBIC U XO3AHCTBEHHbIE Pa0OThI, HA BHE3]
TpPaHCIOPTA U Ha pa3MenieHne (PepPOMAarHUTHBIX MAaTEPHAIIOB.

UToObl HMCKIIOUUTH MarHUTHBIE IIOMEXM IPOU3BOJCTBEHHOTO XapaKTepa, pacCTOsSHHUE
OT HaBWJIBOHOB /10 TEXHUYECKOI'O 3JaHUS U MOABE3IHBIX JOPOr JOKHO ObITh He MeHee 100 M
(rpy3oBast MalIMHa WM aBTOOYC Ha paccTosiHUMM 80 M Ial0T MarHUTHYIO 1omexy okoio 1 HTm).

Js  obecriedeHuss  KpyrjaoCyTOYHOro  Oecrnepe0OMHOro  pexuMa  perucTpanuu
T€OMarHUTHOTO TOJIsI HEOOXOAMMO MMETh JBa KOMIUIEKTa MAarHUTOMETPOB, pa3MEIIEHHBIX B JIBYX
pa3HbIX BapUALIMOHHBIX MAaBUIbOHAX. ONTUMANbHBIN pa3Mep IJIOAAN KaXA0ro NaBUIbOHA OKOJIO
25 M, a paccTostHue Mexay naBuiaboHamMu — OT 20 1o 30 M. DTO MO3BOJIAET MPOBOAUTH CBEPKY
obopynoBanusi CII MarHUTHBIX HaOJIOAEHUI C MHCHEKTOPCKUMHU Ipubopamu Oe3 HapylleHUs
YCTaHOBOK INTATHBIX MPUOOPOB, HE NpPEpHIBaTh HAOIIOICHHS HAa BpEMsl IPOBEICHUS PEMOHTHO-
CTPOMUTENBHBIX Pa0OT B OJJHOM U3 MABUJILOHOB U KOHTPOJIMPOBATh HEU3MEHHOCTh MAarHUTHOIO IOJIS
Ha Teppuropun CII MarHUTHBIX HAOJIOJIEHUH MO MOCTOSHCTBY PA3HOCTU BEIMYUHBI MOJS B 3THX
IBYX MaBUWJIbOHAX.

Eciu naBuinboHbl OyAyT UMETh MUHUMAJIbHBIE pa3MEpBhl, TO MEKY HUMU HY>KHO IIOCTPOUTH
yTemIéHHyI0 OyaKy pasMepoM 3x4 Mm%, mpejHa3sHAYEHHYIO I YCTAHOBKH PACIpeeHTENbHBIX
CUJIOBBIX LIMTKOB M JJISl pa3MeIleHus] akkyMynaTopoB. K anekTpoOyike 0T TEXHUYECKOTO 31aHus
JOJDKHBI TIOJXOAUTh TpEX(a3zHblii cuiloBOil kabenb M oaHO(a3HbIN MpuOOpHBIN Kabenb. lepBoiit
IpelHa3HayeH JUIsl AJIEKTpoOoOOorpeBa MaBMIILOHOB M PACCYMTAH Ha OOIIYI0 MOIIHOCTH OKOJIO
10 xBt, a BTOpOl — AJI1 MUTaHUA M3MEPUTEIbHBIX MPUOOPOB C Harpyskoil He Oosee 1 kBT.
CurnanbHble 10-mapHble SKpaHHPOBAaHHBbIE KalelW OT TEXHUYECKOTO 3JaHus K MaBHIbOHAM
1eJ1eco00pa3sHO  MOJKIIOUUTh K  pa3fefIOYHbIM  KOHTPOJIBHBIM — KOJIOJIKaM, YCTaHOBJIEHHBIM
B J1eKTpoOyake. Eciau npuMeHstoTca ONTOBOJIOKOHHBIE Ka0enu nepeiadu HuppoBoil nHopmaim,
TO UX HEOOXOAMMO IMPOJIOKUTH OT BapUALMOHHBIX MaBUJIHOHOB HEMOCPEACTBEHHO B aIapaTHYIO
KOMHATy TEXHMUYECKOTO 3aHMsL.

Ha paccrosaum ot 30 10 50 M OT NaBUIBLOHOB BBIAEIAETCS IUIOLIAIKA ISl YCTPOHCTBA JBYX
BHEUIHUX KOHTPOJBHBIX IMOCTAMEHTOB, IPEIHA3HAYEHHBIX JIJISI KOHTPOJISI TPaIM€HTOB MarHUTHOTO
nosist Ha TeppuTopun CII MarHUTHBIX HAOMIOICHHUA U B TTABUJIHOHAX.

Pasmetky Tepputopun moj GpyHAaMeHThl MaBUILOHOB MPOU3BOIAT C TIOMOIIBIO TEOA0INUTA
[0 HAIpPaBJIEHUIO TeorpapuuecKoro WiM MarHUTHOrO MepuauaHa. [lepes HayamoM CTPOMTENbHBIX
paboT HEoOXOAMMO TPOU3BECTH KOHTPOJbHBIE HM3MEPEHHUS COCTABISAIOIIMX B  TOYKax,
IpeJHa3HAYCHHBIX JJIs yCTPOMCTBA MPUOOPHBIX NOCTAMEHTOB C NMPHBSI3KOH JaHHBIX K INIABHOMY

BBIHOCHOMY cTOJIOY. Bee n3mepenus rpagueHToB reOMarHUTHOTO TOJIS JOJDKHBI OBITH 0(OPMIICHBI
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B BHUJE MArHUTHBIX KapT M CXEM, KOTOpBIC SBISIOTCS TEPBUYHBIM apXUBHBIM JOKYMEHTOM
CII marautHbIX HaOmoaeHwii. Ha yuacTke pacmosio)keHHsi 0OCEepBaTOPUHM TOPU3OHTATBHBIN
W BEPTHKAIBHBIA TPAJUCHTHI MArHUTHOTO TIOJII HE JOJDKHBI TpeBbImate S5 HIa/M,
a HETIOCPEICTBEHHO Ha TUIOMIAIKaX CTPOUTEIHCTBA MTABUIHOHOB JOJKHBI OBITh MeHee 2 H /M.

Tosbko coOIIIOICHNE BCEX ATUX YCIOBUM 103BOJIsAET co3aTh CII MarHUTHBIX HaAOIIOICHUH,
00€eCIIeUnBaOIIYIO T0OJTOBPEMEHHBIN PsII BBICOKOTOYHBIX MAarHUTHBIX HAOJIOICHHA.

Hekortopsie cHmkeHus TpeboBaHui mpuxoautcs aenarh aas CII MarHUTHBIX HaOIHOeHUN
B TPYJHOJIOCTYITHBIX TMOJSPHBIX paiioHax. Ho HaI0 TOYHO 3HATh, YTO 3TU CHWKECHUS TPeOOBaHUI
OyayT cHWXaTh W KauecTBO HaOmoaeHuid. [lostomy mpu cozmannu CII MarHUTHBIX HAOIIOICHHNA
B MOJSIPHBIX pailoHaX HEOOXOIUMO MPHUHATH MEPHI JUIsI KOMIIGHCAIIMM OTPHUIATEIBHBIX BIUSHUN

BHEUTHUX (HaKTOpOB Ha e€ paboTy.

B.2.2 YcrpoiicTBO pyHI1aMeHTOB U MPUOOPHBIX MOCTAMEHTOB

[TprbGopHbIE TOCTAMEHTHI IOJDKHBI 00J1aJ1aTh BRICOKOW CTA0MIIBHOCTBIO H HEMArHUTHOCTHIO.
Bce o0pasupl MaTepuasnoB, NpeAHA3HAUYEHHBIX IS CTPOUTEIHCTBA MABWJILOHOB, HEOOXOAMMO
MPOBEPUTh HAa HEMAarHUTHOCTH (HampuMep MyTEM OINpeAeNeHUs MX BO3JIEHCTBUS Ha KaKOH-IH00
W3 MarHUTOMeTpoB ¢ pacctostHus ot 0,3 mo 0,5 m). [loaxoasimmumu MatepuanaMu IJis YCTpOHCTBA
(GyHIaAMEHTOB SIBJISIOTCS TECYAHUK, OCNBIA Mpamop, CTEKIOOJIOKH, KapbepHBIA TECOK, H3BECTD.
CnaOGoMarHUTHBIMH MaTepUalaMU SIBISIOTCS acOOIlEeMEHTHbIE TpyObl, O€Nblii CUIMKATHBIA WU
[IAMOTHBIM KUCIOTOYHIOPHBINA KUPMUY, TeHOOeTOH. K MarHuTHBIM Matepuanam, 3anpenéHHbIM st
MPUMEHEHUSI B KOHCTPYKIIMU TIaBWJILOHOB, OTHOCSTCS KpAacCHBIM KHUPIUY, >KEJIe300€TOHHBIC
W3IEHs, OTXO/bl METAUTYPTHYECKOM M TOIJIMBHOW MPOMBIIIIEHHOCTH. ['paBUil MOKET OKa3aThCs
B 00O Tpymre Mo MarHUTHOCTH B 3aBUCHMOCTU OT COAEpXKaHHS (PeppOMArHUTHBIX (PPAKIIHIA.
[lemeHT 10 3ameca MOYTH HE MPOSBISIET MArHUTHBIX CBOMCTB, HO MOCJI€ €r0 3aCTbIBaHUS OT
BO3JICMCTBUSI TEOMAarHUTHOTO TIOJII YacTO MPUOOpPETaeT OCTAaTOYHYH) HaMarHWYEeHHOCTh H3-3a
HaJIU4usl TPUMECH TOHKOAWCIIEPCHBIX YAacCTHI[ MeTajlyla IapoBBIX MedbHHI. [losTOMy
acOo1IeMeHTHBIE TPYOBI JOKHBI OBITH IPOBEPEHBI HA HAMATrHUYEHHOCTh TIEpe] UCIIOIB30BAaHUEM ISt
000pyI0BaHUSI MATHUTHBIX MAaBUILOHOB. L[eMEHT HY)XHO MPUMEHATh B OTPAaHMUYCHHBIX KOIUYECTBAX
Y HE BBIIIE YPOBHS 110JIa TAaBUJILOHOB, 3aMEHSSI €T0 CTPOUTEIILHBIMU KIICSMHU.

CTpouTenbCTBO a0CONIOTHOTO M BAapUAllMOHHOTO TMAaBWUJILOHOB HAYMHAIOT C YCTPOMCTBA
MpUOOPHBIX TOCTAMEHTOB, TMOJ KOTOpPhIE TOTOBST KOTJOBAaHBI TIYyOMHOW HUXKE YpPOBHS
npoMep3aHus 1mousbl (0kojo 2 M). Ha 1He KOTIOBaHOB yKiIaJbIBaeTCsl MOAYyIIKa ToNUHONW 0,5 M

n3 OyTOBOTO KaMHs (TIECUaHUK WJIM H3BECTHSAK) C J00aBJIICHHEM TPABHHHO-TIECYAaHOW CMECH
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Ha M3BECTKOBO-IIEMEHTHOM pactBope. [IpubopHbie mocTaMeHThl U3 OyTOBOrO KaMHs, MPAMOPHBIX
OJIOKOB WJIM CTEKJIOOJOKOB CEYEHHEM B OCHOBaHMHM He MeHee 1X1 M BO3BOJSATCS Ha M3BECTKOBOM
pacTBOpe WM C NMPUMEHEHUEM CTPOUTENbHBIX KiieeB. OHU BBIBOASTCS Ha BbICOTY OoT 1 g0 1,2 M
Ha/l MPOEKTHBIM YPOBHEM IOJia B aOCONIOTHOM MNaBWIbOHE W BbIcoTy (0,8 M B BapHalMmOHHOM
naBUbOHE. B kauecTBe MpuOOPHBIX HEMAarHUTHBIX TOCTAMEHTOB a0COIIOTHOTO MaBUJIbOHA MOXKHO
MPUMEHSTHh CTOJIOBI W3 JUCTBEHHHIBI Wi Ayba nuamerpom He menee 300 MM, HO ciemayer
YUUTBIBaTh, YTO JCPEBSIHHBIC CTOJIOBI UMEIOT CKJIOHHOCTH K 3(PPEeKTy CE30HHOTO BpaIICHUS BJIOJIb
CBOEH OCH OT BO3ACWCTBUS BIXHOCTH OKpYyKaromien cpeabl. [IpocTpancTBo Mexy mpuOOpHBIMU
[IOCTAMEHTAaMH 3aIOJIHAETCS MECKOM, CJIIOM KOTOPOro OOWMJIBHO CMauMBaKOTCS U TpamOyrOTCS.
Ecnu mocraMeHThl M3rOTOBJIEHBI U3 TEIUIONPOBOASIEIO Marepuana (MpaMop, OyTOBBII KaMeHb),
TO MX HEOOXOIUMO YTEIUIUTh B MOAMOJBHOW YacTH IMEHOIUIACTOM WM TaKeTaMH CTEKJIOBATHI
COIJIaCHO pUCYHKY b.2.

JonroBpemMeHHasi yCTOMYMBOCTH TOJIOKEHHUSI MOCTAMEHTOB BapHAIlMOHHBIX IMaBHJILOHOB
B 3HAYUTEILHON CTENEHU OINpeAeNsieT CTa0WIbHOCT, Oa3UCHBIX YpOBHEH BapHOMETpPOB.
CTabWIbHOCTh MPUOOPHBIX TOCTAMEHTOB AaOCONIOTHBIX MaBUJILOHOB 00ECIEYMBAECT BBICOKYIO
TOYHOCTH KOMITOHEHTHBIX HA0JIFOICHUH.

[Tocne crpouTenbcTBa MPUOOPHBIX MOCTAMEHTOB HEOOXOAMMO IPOU3BECTH IOBTOPHBIE
HaOIO/IeHUs] TPAJUEHTOB MAarHUTHOTO TOJsS, YTOOBl yOEAUTHCS B HEMAarHUTHOCTH MPUMEHEHHBIX
MatepuainoB. [Ipu oTpunaTeNnbHBIX pe3yabTaTaX HAOMIOACHUN HEOOXOAUMO TepesenaTh BEPXHIOK

9acCTb IIOCTaAMCHTOB C HOCJ'IGJIYIOHIGI\/'I HpOBCpKOI\/JI rpaiu€HTOB rCOMAriuTHOI'O ITOJIA.

1= ACTpOMOMITECKA T
MOHTHPOEKS \

2 = DOPTOMKA HaE MIE]
3.— Bans nona

= Mlipa

B Yrenmament

ABCONHTHEA NaBHNLOH BapualMoHHEA NagunboH

Pucynox b.2 — KoHCcTpyKIus maBUILOHOB /IJ1s T€OMAarHUTHBIX HAOI0IEHUN
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OyHIaMEeHTbl MOJ] CTEHAMH IaBWJIBOHOB MOTYT OBbITh CTOJNOYATHIMU, JIEHTOYHBIMU
WM KOMOMHUPOBAaHHBIMU. B KadyecTBe OMOPHBIX CTOJIOOB OMYCTUMO MPUMEHSATH acOOIEMEHTHbBIE
TpYOBI C 3aJMBKOW MX T'PaBUIHO-M3BECTKOBBIM PAacTBOPOM. JIEHTOUYHBIN (yHIaMEHT U3 OyTOBOTO
KaMHsI Ha [1IeCYaHOM MOIYLIKE BHIBOAAT Ha BbICOTY HEe MeHee 300 MM HaJl ypOBHEM 3€MIIM, OCTABIISAS
MPOAYXU Ha Kaxa0il ctopoHe pazmepom 250x150 mm. [loanonse 3achinatoT TEMIOU30ISAIUOHHBIM
MaTtepuaioM (TEepiuT, CTEKJIOBaTa) MO THAPOU3OJSALMOHHOMY CJOI0 W3 [JIMHBI U pyOepouia.
C HapyXHOH CTOpPOHBI IOKOJISI YKJAJbIBAIOT TJIMHOTPAaBUMHYI0 OTMOCTKY IIUPUHOU 10 1 M.
Ilo mepumeTpy OTMOCTKH Ajisi OTBOJAA JOXKAEBOM BOJbI IPOPHIBAIOT KAaHABKY WJIM 3aKallbIBAIOT
JPEHAXHYI0 TOJMATUICHOBYIO TpyOy. [l THUApOM30MSLMM CTE€H BBIPOBHEHHYIO BEPXHIOK
MOBEPXHOCTh IIOKOJISI TOKPBHIBAIOT OMTYMHOM MAacTUKOW, Ha KOTOPYIO MPHUKJIEUBAIOT JBa CJIOA

pyOepouna.

b.2.3 TlpaBuja ycTpoiicTBa HEeMATHUTHBIX 31aHUH

C TOYKM 3peHHsI rapaHTUPOBAHHOM HEMArHUTHOCTH M XOPOIIEH TEIUIOM3OJISALIUK CTEHBI
abCONIIOTHOTO U BapHAIIMOHHOTO MaBUILOHOB PEKOMEHyEeTCS BO3BOJIUTH U3 OpycheB UM OpEBEH,
4TO He TpeOyeT MPUMEHEHHs IOpPOrMX M JePHUUUTHBIX MEIHBIX WJIM JATYHHBIX KpPEMEXHbBIX
351eMeHTOB. Bo3MoykeH BapuaHT KapKacHOM KOHCTPYKLUHU C YTEIUIEHUEM CTE€H, HO TaKHe MOCTPOUKHU
MeHee JI0JTOBEYHBI U TPeOYIOT MpUMEHEeHUs OOJIbIIOro KOJIMYecTBa MEIHbIX I'Bo3/iel. Bo3Benenune
CTeH NaBWIbOHOB U3 CHJIMKAaTHOIO KHUpPIHYA, U3BECTH]IKA, paKylIeYHUKA, MEHOOEeTOHa
WIN COBPEMEHHBIX CTPOUTENBHBIX MAaTEPUAIOB CONPSDKEHO C KOHTPOJEM J3THUX MaTepHalloB
Ha HEMarHUTHOCTh. B MONSApHBIX pailoHaX M B pallOHaX C PE3KO-KOHTHHEHTAJIbHBIM KIMMaTOM
TEIUIOBBIM XapaKTepUCTUKaM MaBWJIbOHOB JOJIKHO OBIThH yjaeaeHo ocoboe BHUMaHMe. [Ipu mioxoit
TEIUIOM30JISIIMU (M OTCYTCTBHHM BO3MOXKHOCTH KOHAWIIMOHUPOBAHMS) pa3HUIA TEMIIEpaTyp BHYTpU
MaBWJIbOHA HOYBIO U JTHEM, JIETOM M 3UMOM, B BETPEHYIO U IITHJIEBYIO MTOTOJIy MOXET ObITh OYEHb
3HAYUTEIIBHOM.

TemmnepaTypa B maBUIIbOHE JIOJDKHA MOJICPKUBATHCS B Y3KOM (He Ooinee 5 °C) nuamasone,
TaKk Kak €€ 3HauuTeNbHble W3MEHEHMs BIUSIIOT M HAa MarHUTOMETPbl, M Ha IOCTaMEHTBHI.
[Tonnep)kanue cTabMIIbHON TeMIepaTyphbl B MaBUIIbOHAX SBJSIETCS BaXKHBIM (PaKTOPOM IMOBBIIICHUS
KayecTBa IOJIy4aeMbIX MJaHHBIX, TaK KaK BCE MAarHUTOMETPbl HMEIOT CBOW TeMIlepaTypHbIN
koapduureHT. V3MeHeHue TemmepaTypbl MOXKET BIHUSATH B MarHUTOMETpax Ha B3aMMHOE
pacrioyio)keHue JeTajeil, Ha MX pa3Mephl, Ha CUCTeMYy INpeoOpa3oBaHMs CUTHaja B NpuOopax,
a TaKke Ha mocTaMmeHTHl. [locre pe3kux HM3MEHEHWH TemrepaTypbl B MaBWJIbOHAX (Hampumep,

3UMOM TPH OTKIIIOUEHUU 3JIEKTPOIHEPIHH) MOXKET HaOIIoAaThcsl CMellleHHe 0a3uCHBIX YpOBHEH

68



PJ1 52.26.900-2020

BapUOMETPOB, BbI3BAHHOE OCTATOYHBIMH JAe(opManusMHu B JETAISAX JATYUKOB WM B IOJO0XKEHUU
IpUOOPHOro IMocraMeHTa. MarHUTOMETpPbl Ui NPOBENCHHUS aOCOJIOTHBIX HAOMIONEHUM TaKke
MOTYT U3MEHSITh HEKOTOPbIE CBOU KOHCTAHTBHI.

Banku mona maBMIBOHOB YCTaHABIMBAIOTCA C TaKUM PAacdEToM, 4TOOBI OHU MPOXOIUIIN
B 100 MM 0T GOKOBBIX NOBEPXHOCTEH MPUOOPHBIX MOCTAMEHTOB. DTO MO3BOJIUT HACTUIIATh JOCKU
4EPHOIO M YHCTOro Iojia 0e3 CONPUKOCHOBEHHMS € IOCTAMEHTaMM. 3a30pbl MEXIy II0JIOM
U IIOCTAMEHTAMH 3aKpBIBAIOTCA MATKUM yTEIUIMTENEeM (Hampumep BoisokoM). st skoHOMHH
MEIHBIX TBO3/IEH TOCKH M0JIa U ITOTOJIKA MOYKHO KPEIUTh M0 OajlkaM JEpEBSHHBIMU IIKAaHTaMU.

B cremax wim  okHax ~ aOCONIIOTHOTO  MABWJIbOHA  HANPOTHB  TOCTAMEHTA
nexinHoMeTrpa/uHkianHoMerpa (QHM-MarauToMeTpa) Ha COOTBETCTBYIOIIEH BBICOTE JIOJIKHBI ObITh
cnenanbl (QOPTOUKM JUIs HABEACHUS 3pUTENbHONM TpyObl MarHMUTOMETpa Ha CHELHMAJIbHO
YCTaHOBJICHHBI Mapkep (CToi0 WM MeTKa Ha JIOJTOBPEMEHHOM COOPYKEHHH). DTOT MapKep
HA3bIBACTCSI ACTPOHOMHUYECKOW MUpOMl. IleneHranusi MUpbl 4epe3 OCTEKJIEHHUE HE JOIYCKaeTcs.
I'eorpaduueckuii a3uMyT MUPBI ¢ IOCTAMEHTA JIEKJIMHOMETPA TOJKEH ObITh 3BECTEH.

KpoBns u3roraBinuBaeTcs M3 BOJHMCTBIX JIMCTOB LIM(epa, allOMHHHUSA, CTEKJIOIIACTHKA,
OHJTyJIMHA WK U3 PYJIOHHBIX MaTepuajioB Tuna pyoepoua.

Jlis ompeneneHus asuMyTa MHUpPBI acTpOHOMHMUYECKMM MeroaoM 1o [lomspHoil 3Be3ne
HEOOXOMMO MPEAYCMOTPETh ClIeUaIbHbIE OTBEPCTHS B TOTOJIKE U KPbIIIE a0COIIOTHOTO MaBUIbOHA
JUIl  YCTAHOBKM MEJICHTallMOHHOTO KaHana (onTudyeckol MoHTUpoBKHM). Ilpu crpoutenscTBe
a0COJIIOTHOTO MaBUJIbOHA HA MOCTAMEHT, MPEIHA3HAYEHHBIN JUIs JIEKIMHOMETPA, HY’KHO BPEMEHHO
MIOCTaBUTh ACTPOHOMHUYECKUI TEOJIOJUT U MPOU3BECTH HaBOJKY Ha llomsipHyto 3Be3ny. C momolsio
HUTEH, HATAHYTBIX MEXIy OajakamMM TMOTOJKa, OOO3HAUYWUTh ILIEHTP OTBEPCTUS B IOTOJIKE
JUISl acTpOHOMHMUECKHX HaOmoneHui. IleneHranmoHHblil KaHal (ONTHYECKass MOHTHPOBKA) MOXET
OBbITh U3TOTOBJIEH U3 MOJIMATUICHOBOM TPYOBb! AraMeTpoM okosio 300 MM ¢ MOJIBMKHBIMH KpPbIILIKAMU
3alIUTHI OT aTMOC(EPHBIX OCAIKOB M XOJIOJHOTO BO3yXa. ACTPOHOMUYECKHE ONPENIETICHUs a3UMyTa
MHUpPBl MOJKHO NPOBOJUTH NpHU HanMuuu BUAUMOCTH COJIHLIA WM NPOBOJUTH TI'€0E3MYECKHE
OIIPEJIEJIEHUS C IOMOIIBIO BEICOKOTOUYHBIX GPS-TexHOM0rHi.

Jns moxapHOil 0e30macHOCTM CTEHbl MaBUJIbOHA W3HYTPU PEKOMEHAYeTCsl OOIIUTH
HEroproYrM MaTepuajoM (HampuMep IJIUTaMH TUIICOKapTOHA). MeaHble T'BO3AM HCIOJB3YIOTCS
JUIs OOLIMBKM CTEH MaHENsSIMH, YCTAaHOBKHM IUIMHTYCOB W HAJIMYHHKOB, IPOKJIAJKH KaOeneH,
W3TOTOBJICHHUSI KpbIM 37aHus. JlaTyHHble IwmIypynbel TpeOyroTcs IJIsl YCTaHOBKM JIBEPHBIX
1 OKOHHBIX HaBECOB, PYYEK, PO3ETOK U OCBETUTENbHBIX MpUOOpoB. Bece MaTepuaibl u u3nenus 10 ux
IIPUMEHEHHSI B CTPOMTENILCTBE HEOOXOAMMO IPOBEPSITH HA HEMAarHUTHOCTh C IOMOILIBIO MArHUTOB

WK Kakux-mu6o marauromerpos CIL
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AOGCOIOTHBIN MaBWIbOH TPeOyeT CTaOMIbHON TeMIEpaTypbl U XOPOILIEro OCBEUICHUS MPU
HaONO/IEHUAX Ha (PEeppO30OHIOBBIX JEKIMHOMETPaX/MHKIMHOMETpax. B 3maHuu abCONMIOTHOTO
NaBWIbOHA JIOJDKHBI OBITh  YCTQHOBJICHBI HEMAarHUTHBIE CBETHJIBHHKH, B TOM YHCIIE
Y HETIOCPEICTBEHHO HaJl MPUOOPHBIMU OCTAMEHTaMH.

BapuanyonHblil maBUIL0H MOXKET BOOOIIE HE UMETh OKOH JUJIsl €CTECTBEHHOTO OCBEIICHUS,
HO B HEM JIOJDKEH MOJIEPKUBATHCSI CTAOMIIbHBIM TeMIepaTypHblil pexkuM BapuomeTpoB. C 3Toi
LeJIbI0 BHYTPU OCHOBHOTO 3JaHHSI BOKPYT MPHUOOPHBIX MOCTAMEHTOB HEOOXOIMMO CMOHTHPOBATh
TEIUIOM3O0JSIIIMOHHYI0 KaOWHy, KOTOpyI0 coOuparoT u3 Opyca WIM TEHOIUIACTOBBIX ITaHEeNen
¢ 3a3opom 200 MM HaJ[ TOJIOM HaBWJILOHA JUIsI 00ECTIeYeHHsT KPYTOBOro 000rpeBa KaOWHBI TEITBIM
BO3yxoM 3aanus. Eciu mainbie pazMepsl BApUallmOHHOTO MaBUIILOHA HE MO3BOJISIIOT UMETh KaOUHY
JUIsl BADUOMETPOB, TO JOMYCTUMO IMPUMEHSATHh TEPMOCTATHBIM KOPIYC, KOTOPbIN yCTaHABIMBAETCS
HENOCPEACTBEHHO Ha NpUOOpHOM IocTaMeHTe. BHYTpeHHMI KOXyX, COIIacHO puUCYHKY b.3,
W3 TEIUIONPOBOJAIIEIO Marepuana (aJIOMUHUN  TOJNIIMHOM 2 MM) CHIDKAeT TPaTUEHTHI
temreparypsl B 00bémMe MBC. BepxHioro dacTe Kopmyca [eiaroT CbEMHON A oOecredeHus

AOCTYIIA K 2JICMCHTaM IOCTUPOBKH CII MarHUTHBIX Ha6J'IIo,HeHHI>i.

BHewHuin kKopnyc
YTenauTens
AMOMWHUEBBIA  KOpNyC

MBC

2

CurHaneHelt kabens

I

Pucynok b.3 — TepmocTaTHbIi KOpIiyc 6J10Kka BApHOMETPOB

[Tpu noBbILIEHUH TEMIIEPaTypbl HAPY>KHOT'O BO3/yXa TeMIlepaTypa B MaBUJIbOHE U OCOOCHHO
BO BHYTPEHHEM KOXKYyX€ MOXET CYIIECTBEHHO IPEBBICUThH JOIYCTUMBIM WHTEpPBal W3MEHEHUS
temneparypsl MBC, o3ToMy OCHOBHOE BHUMaHHUE HAJ0 YACIUTH MOAJEP/KAHUIO B JOIIYCTUMOM

HHTCPBAJIC TCMIICPATYPLI B CAMOM BapUAIITMOHHOM ITaBHUJILOHC.
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J{ns1 ycTaHOBKM BapUOMETPOB MO>KHO HUCIIOJIb30BATh CIELUAIbHBIE I0J3€MHbIE IOMELEHUS,
B KOTOPBIX JOCTUTAETCA BBICOKAas CTaOMJIBHOCTh TEeMIIepaTyphl HE3aBHUCHMO OT CE30Ha Toja.
OnHako BHYTPUM TaKUX COOPYKEHHH HEOOXOJUMO CTPOro KOHTPOJUPOBATH OTHOCHTEIHHYIO
BJIQ)KHOCTh BO3AYyXa.

AOCONIOTHBIM  MaBUJIBOH  SBIAETCA  BaXHEHIIMM OOBEKTOM B  HH(PACTPYKType
CII wmarHuTHbIX HaOJMIOJACHHM, MOCKOJBbKY MMEHHO B HEM BBINOJHIIOTCS HAOMIOACHUS,
MPEAOCTABIAIONINE JAHHBIE O MEVICHHBIX W3MEHEHMSX TIeoMarHuTHoro noss. Iloaromy stoT

IHaBHUJIbOH JOJIXKCH OBITHh MAKCUMAJILHO 3aII_II/IIJ_IéH OT BOBMOXXHOT'O MAarnHuTHOT'O 3arpA3HCHUA.

Bb.2.4 DaekrTpoodecneyeHne NaBUWJIHOHOB

OOorpeB  NaBWJILOHOB  MOXKET  OCYILECTBJIATHCA €  IOMOINBIO  HEMarHUTHBIX
3JIEKTpOHarpeBaresel, UMEIOIIMX CUCTEMY TepPMOCTAOMIIM3alMU BO3JyXa B MoMmeleHusx. Jlerom
BO3MOXXEH CWJIbHBIH HarpeB MNaBUIbOHOB COJHIIEM, MO3TOMY HEOOXOAUMO MHPEAYyCMOTPETh
BO3MOJKHOCTb ~ KOHIMIMOHHUpPOBaHUsA Bo3Ayxa. [l pemeHus HJTUX 3a4a4  IAaBUJIbOHBI
obecreunBaroTCs OTJENbHON CHIIOBOM JIMHUEN 3J1eKTpooOorpeBa (KOHAUIIMOHUPOBAHUS).

PaguaropHble  JJIEKTpOHArpeBaTENM, W3TOTOBIEHHBIE U3  AIIOMUHHUEBBIX  IUIACTUH
c TpyO4yaTbIMU 3JIEMEHTAMHU M3 KBapLEBOI'O CTEKJIA WM MPECCOBAHHOM CIIO/IbI, pa3MEUIaroTCs
II0 BHYTPEHHEMY NEPUMETPY IMOMELIECHUA. ECIM NpHUMEHSETCS HEMAarHWTHBIM HarpeBaTeJIbHBINA
anektpokabens (Hampumep KHPIIB-M), To ero mnpokiaaplBalOT MO IJIMHTYCY ITOMELICHHS.
JlaT4uKy TeMnepaTypbl CUCTEMBI TEPMOCTAOMIM3allMA PEKOMEH/IYEeTCSsl yCTaHABIMBATh OKOJIO 1101,
OKHAa WJIM Y CIIEIHAIIBHOIO MPOAYXa JUIsl aBTOMAaTUYECKONM KOMIIEHCAIIMH ITOHMKEHUS TEMIIEPATYPbI
B 3/1aHUH NIPH CHIILHOM XOJIOJJTHOM BETpE.

B kabuHe BapHallMOHHOTO MaBWJIbOHA HE PEKOMEHIYeTCsl YCTaHABJIMBATh AJIEKTPOIEUH,
4TOObI HE CO3/1aBaTh OOJBIIUX TPATUCHTOB TEMIIEPATyphl OKOJO BAPHOMETPOB U HCKIIOYUTH
BO3MOKHOCTB ITOSIBJIEHUSI MArHUTHOM MIOMEXMU.

CwioBblE HIUTKM M AKKyMYJSATOPBI NHWTAHWS BAPWALMOHHBIX CTaHUUN PEKOMEHIYETCs
BBIHOCUTH B JJICKTPUYECKYIO OYIKY, MOCTPOSHHYIO M3 CHJIMKATHOIO KHpIHYa WM NMEHOOETOHa.
Ecny nmpuMeHSIOTCS NPOMBILITIEHHBIE TUIIBI JIEKTPUUECKUX TEPMOPETYIISATOPOB C YIPABIEMBIMU
ITOJIYIIPOBOJTHUKOBBIMM ~ KJIFOYaMH, TO CIEAYyEeT NPOBEPUTH HE TOJBKO HX HEMarHUTHOCT,
HO M OTCYTCTBHE NOCTOSSHHOW COCTAaBJIAIOIIEW TOKAa B CHJIOBBIX LEMAX 3Jjekrponedeil. CHuioBble
IEKTPOHHBIE DJIEMEHTHI HE TOJDKHBI HApYILAaTh CUHYCOUIAIBHYI0 CUMMETPUIO IIEPEMEHHOIO TOKA CETH.

Temmeparypa mpuBeeHUSI BapUOMETPOB BHIOMPACTCS B 3aBHCUMOCTH OT KIMMATHYECKHUX

YCJIOBHI MarHUTHOW 00OCEpBAaTOPHH.
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DNEeKTpUYECKHe OCBETUTENIbHbIE JIAMIIOUYKH CIIEyeT YCTaHaBiIMBaThb He Ommxe 1,5 M
OT MarHuTOMETpoB. B a0COMIOTHOM MaBUJIbOHE CIEUUAIbHBIA MAaJOMOIIHBIA OCBETHUTEIb,
HpCl[HEBHEl‘-ICHHLIﬁ J1s1 IIOACBETKHN OKynSIpHOfI CCTKU TCOAOJIUTA IIPU HOYHBIX Ha6JIIOI[eHI/I$IX
[lonsipHoii  3Be3/bl, pacmojiaralOT B HEMOCPEACTBEHHOM OJIM30CTH OT aCTPOHOMHYECKOM

MOHTHPOBKH.

b.3 AcrpoHoMu4Yeckasi Mupa

Yem Oonblie OyaeT pacCTOSHHE MEXIy I[IOCTaMEHTOM W MHUpOH, TeM TouyHee Oyner
OTpeeNAThCS €€ a3UMYT U T€M C MEHbIIEH OIMOKON OyneT Mpou3BOAUTHCS €€ MeJeHrauus Mnpu
aOCOMIOTHBIX M3MEpeHUsX. B ycnoBusax Xopouied BHUIAMMOCTH U BO3MOXKHOCTH €€ IeJIeHraluu
TeogoauToM aekiauHoMeTrpa (QHM-marHuromerpa) paccTOSIHUE€ 1O MHUPBI MOXET COCTaBIISTh
or 1 g0 2 xM. MunumansHo ponyctumoe g CII MarHuTHBIX HAOJMIOAEHUH CPEIHUX M HU3KUX
mupoT paccrosinue 10 Mupbl oT 300 1o 350 m. IIpu 3TOM HamoO UMETH B BUAY, YTO IPHU OOJIBLINX
pPacCTOSHUAX MEX]Iy MHUPOM M JEKIMHOMETPOM IIPH HarpeBe Bo3AyXa (HalpUMep B COJIHEUHBIN
JIeHb) HaOJIOAaeTcss JApoXKaHMe M300paKEeHUs MpPULEIbHOM MapKu MUDBI, NPUBOJSLICH
K YBEJTMUYEHUIO OUIMOKHU €€ MeJIeHTalllu.

B ycnoBusAX MONSPHBIX CTAaHIMK BBIJEP/KATh TAKHE PACCTOSHMS YAAETCS NAJEKO HE BCETJA.
Kpome Toro, npu ycraHoBke WM BbIOOpE MUpPBI HAa/0 YYUTHIBaTh HEOOXOAMMOCThH €€ MOJCBETKU
B YCJIOBUSX MOJISIPHON HOYM WJIM B TEMHOE BpeMs CYTOK (€ClIi IpeAIoiaratoTcs Takue U3MepeHHus).
Ha pucynke b.4 mnokasaHa noacBeTka MHpPBI JIa3€pHBIM Jy4OM M3 MarHUTHOIO IABHUJIbOHA
B YCIOBHAX MOJSPHOM HOYM HA HAy4YHO-HUCCIIENOBATEIbCKOM cranuoHape «JlemoBas 6a3a

Meic bapanoBay. Paccrosinne mexay neximmHoMeTpoM U Mupoi 300 M.

Pucynok b.4 — [loncBeTka MUpHI B YCIIOBUSX MOJISPHON HOUYM
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Ecin B KkauecTBe acTpOHOMHYECKOM MHUpPBI HEBO3MOXKHO HCIIOJIb30BaTh KalMTalIbHOE
COOpYK€HHME, HaxoJslleecss Ha JOCTaTOYHOM pacCTOSIHUM OT aOCOJIOTHOIO IaBHJIBOHA,
TO HEOOXOIUMO IOCTPOUTH CHEUUAIBHYIO MHPY ISl HPUBA3KH B IMPOCTPAHCTBE HM3MEPEHHBIX
JEKIMHOMETPOM I0JIOKEHU MarHUTHOT'O MEpUAHaHa.

Mecro crpoutenbcTBa MUpbl W €€ HEOOXOAMMAas BbICOTA YTOUHSIOTCS HaBEICHUEM
3pUTEIBHON TPYOBI TEONOJUTA C NMPUOOPHOrO MOCTAMEHTa B OTKPBITYIO (DOPTOUKY NaBUIIBOHA.
Ha BbIOpaHHOM MecTe cieqyeT BbBIPBITh KOTJIOBAaH pa3MepoM 2X2 M J0 IUIOTHOTO TpyHTa
U NpoOypHUTh CKBAXHHY €lI€ Ha TIIyOMHY OKOJIO 2 M. B CKBaXHHY IO OTBECY YCTaHaBIMBACTCS
CTajbHass WIM 4YyryHHas TpyOa nuamerpoM He MeHee 120 MM, KoTopas OeTOHUpyeTcs
C IpuMeHeHueM apMmaTypbl. Ha TpyOe HaBeneHMEM TEOJOJIMTa (DUKCUPYIOT TOYKY KpeIUICHUs
MmeTkH. [IpocTelmnii BapuaHT METKM BBINOJIHSAETCS B BUJAE AITIOMUHUEBOW MOJOCHL, KOTOpas
MIPUBUHYMBACTCS BIOJH OOpasyromiel cronba. boiee clnoxHBI BapHaHT MPENCTaBISET COOOU
9KpaH U3 CTAIBHOTO JIMCTA C HAKJIAIHBIM PaBHOCTOPOHHUM TPEYTOJLHUKOM W3 AIIOMUHUS. DKpaH
IpUBapuBaeTcs K TpyOe Ha HeoOXoauMoil BeicoTe. Ilpumep Takol YCTaHOBKM HpUBEAEH

Ha pucyHke b.5.

a — o0l BUA MUpPBL; O — METKa U OTpa)KaroIIuii SKpaH MUPBI

Pucynok b.5 — Mupa Ha craunonape «JIenoas 6aza Meic bapanosa»

TpeboBanusi K CTaOMJIBHOCTH TMOJIOKEHHUSI MHPBI 3aBUCSAT OT PACCTOSIHUSL 10 HeE
oT TpuOOpHOTO TmocTameHTa abcomoTHOro maBmwiboHa. Ha CII MarHuTHBIX HaOIIOICHUMA

MIPOM3BOISATCS U3MEPEHUSI CKJIIOHEHHUS C JOMYyCTUMOM morpentHocThio AD = 0,1 yriioBoit MHUHYTHI
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IIpH pa3peniarolield crnocooHocTu TeonoauToB A0 1 c. Ilpu 3ToM 1omycTUMBIE OTKIOHEHUS MHPBI
AA OT BO3/ICHCTBUS BHEUTHEH CpeIbl ONPeAesoTes o hopmyre

AA =L - tgAD, (b.1)
rae L — paccrosiHre MeXAy HOCTaMEHTOM U MUPOH, M.

Ortcrona cinenyer, 4To eciu Mupa HaxoauTcs Ha pacctossHuu 300 M OT mocTameHTa, To €€
CMCHICHUC HC OOJIKHO MPCBLIIIATH 9 mM. Takas ke MakcUMaJibHast MOrpe€rHOCTb A0IIyCTUMA IIPHU
YCTAHOBKE JIEKIIMHOMETPA Ha MPUOOPHOM MTOCTaMEHTE a0COIIOTHOTO MaBUIIHOHA.

HectaOunbHOE mMOJOXKEHUE MHUPBHl WM HETOYHOE HaBeIEHHE [EKJIMHOMETpa Ha MUPY
U3-32 TUIOXOW BUAMMOCTH OOBEKTa HAOMIOACHUS MPUBOJAT K JOMOJHUTEIBHBIM MOTPEUTHOCTIM
OHpGZIeJIeHI/If/'I MarouTHOI'O CKJIOHCHMHS. PGKOMGHI[yeTCH IIpru BO3MOKHOCTU YCTAaHOBHUTL BTOPYIO
(BcioMorarenbHyl0) MHpPY Ha JIPyroM PAacCTOSIHUM WM B JPYroM HampaBlIeHUU (IIPU YCIOBUU
BUJUMOCTH C OCHOBHOIO mocraMeHTa). Eciau oHa pacnosioskeHa Oniuke, YeM OCHOBHAsl, TO 3TO
MOKET YACTUYHO PEIIUTh MpobiieMy C HEOJaronpusTHBIMU YCIOBUSAMU BUAMMOCTHU. PerynspHbie
M3MEPEHUS] PA3HOCTU a3UMYTOB OCHOBHOW M BCIIOMOIaTe€JIbHOW MHUP MO3BOJISIIOT KOHTPOJIUPOBATH

HX CTaOUJILHOCTD MCKAY A0CTATOYHO PECAKMMU aCTPOHOMHUYCCKUMU ONIPCACICHUSAMMU.

b.4 Omnpenesenne a3umMyTa MUpbI

A3MMYTOM MUPBI Ha3bIBa€TCA YIroJd MEXAY BEPTUKAIBHOW IUIOCKOCTBIO, MPOXOIALIEH
10 HANPaBJICHUIO HA MUPY, U TUNIOCKOCThIO Teorpaduyeckoro (aCTpOHOMHUYECKOT0) MEpHINaHA.

Onpenenenue asuMyTa MHpPbl MPOBOJUTCS NYTEM HaOMIOAEHHUS HEOECHOro CBeTuia
¢ (ukcanuel BpPEeMEHH MOMEHTOB OTCUETOB €ro TMOJOXKEHHs. B mpakThke I'€OMarHUTHBIX
U3MEpPEHUIN IPHUHATO HCIHOJB30BaTh I€OJIE3UMUECKUN a3UMYT, KOTOPBIM OTCYMTHIBAETCS OT TOYKU
ceBepa. A3UMYT 3€MHOro TIpeaMeTra ompenensercs u3 HaOmoneHuil IlomspHol 3Be3abl
(aUrsaeminoris) uin HaOmroaenuit Comana. Jlns nHabmronenuii Ha CII MarHMTHBIX HaOJIIOICHHIMA
PEKOMEH1yeTCsl IPUMEHSTh MEPBbIl METO/.

B cpemHux u I0KHBIX MMpPOTax HAOMIONEHHMS a3uMyTa MHPBI MOXKHO TPOU3BOJUTH
HETIOCPEICTBEHHO TEOJOIUTOM (PEeppPO30HAOBOIO JICKIMHOMETPA/UHKIMHOMETpA C IPUMEHEHUEM
NPU3MAaTHYECKOW OKYISpHOM Hacaiku. g HMCKIIIOUeHHs KOJUTMMAIIMOHHBIX OLIMOOK TEOI0IUTa
HaBeleHUss Ha mupy U [lomsipHyr0 3Be3y NPOW3BOIAT IO CTaHAAPTHOM CHUMMETPUYHOM CXEME C
MIOBOPOTOM 3pHUTENBbHONW TpPyObl uepe3 3eHUT. Eciau Mupa He UMEeT OCBELIEHHS, TO JOIyCKaeTcs
HaOMIO/IEHUsT MUPbI MPOW3BOJIUTH BEYEPOM U MOBTOPSTH UX YTPOM Uil KOHTPOJIS OTCYTCTBHSA
CMEILEHUI TEOJ0NUTa WM TOPU3OHTAIBHOIO JMMOa B Iporecce HOYHBIX HaOmoxeHuit Ilomsphoit

3Be3abl. Tak kak 3a cyrku llonmsipHas 3Be3ga ONMMCBHIBAET KpYyr pajudycoM OKoJo 2°, TO CHadajga
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HEOOXOMMO BBIUUCIHUTD €€ a3UMYT B MOMEHTHI HAOJII0IEHUI, KOTOPBIM OTCUUTHIBAIOT OT TOUKH CeBEpa
C MOJIOKUTENILHBIMHU 3HAYEHUSIMU K 3ar1ajy.
Pacuér azumyra [lonsipHO#t 3BE3/161 MOYKHO MTPOU3BOIUT TI0 CIIENyIOIIeH (hopmyrie
As = arctg[sin ts/(sin ¢-cos ts — cos @tg 9)], (B.2)
rae As — azumyt [lonsipHoit 3Be31bI;
ts — 4acoBol yrous nosnoxeHus [1oasapHOit 383161 B MOMEHTBI HABEACHUS;
@ — WHUpOTa MecTa HaOII0CHUS;
O0— azumyTaibHbIN yrou [loaspHoii 3Be3/bl.
Janee ompenensercss MecTo Teorpaduyeckoro MepuaaHa Ha TOPH30HTAIBHOM Kpyre
TEOJI0JUTA Gym 110 popmyIie
egm =6—As, (b.3)
rne 6 — orcuér HaBeneHus Ha [lonspHyro 3Be3my.
3Hasi MECTO MHPBI U MECTO reorpauueckoro MepujanaHa Ha Kpyre, MOXKHO OIpPENEIHUTh
a3UMYT MUPBI

A= QM— egm 5 (B4)
rac QM — OTCUET HaBCACHUA Ha MUDY.

Cnyx6a CII MarHuTHbIX HaOmoJeHMH BeA€rcss mo cpeaHeMy mupoBomy Bpemenu UT,
HO B pacu€rax acTpPOHOMHYECKMX HAOMIOJICHNI WCIIOIB3YeTCsl MECTHOE 3BE3NHOE BpeMs s,
paccurThIBaeMoe 1o popmyie
Ts=UT-(1+u)+L+So, (B.5)
rae u— nepeBogHou kodhdumment (p = 1/365,2422 =0,00273791);
So — 3BE3/1HOE BpeMs B IOJHOYb HAa TPUHBUUYCKOM MEpUIAHAHE.
Yacosoii yrona IlonsipHo# 3B€3/1b1 pacCUUTHIBAIOT O (hopmyIie
ts=Ts—a, (b.6)
rae o — npsmoe BocxoxaeHue [lonspHoi 38e3/bl, 4.
[Tepen HaGMONEHUSAMH a3UMYTa MHUPBI HEOOXOAUMO ONPEIETUTh MOMPABKY K IMOKa3aHUSM
4acoB HaOMIOJATeNst C TOYHOCTBIO 70 | ¢ M MPOU3BECTH THIATEIbHYIO HHBEIUPOBKY TEOJOJHTA.
BbicoTa momoca Hajg TOPU30HTOM paBHA IIUPOTE MecTa HaOmIoAeHUs ¢@. 3Has HpUOIMKEHHO

MIUPOTY MECTA, HAXOAUM 3€HUTHOE PACCTOSIHHE TOTI0Ca 10 hopmyIie
72=90°— g. (b.7)
C N3MCHCHHUECM 94aCOBOI'O yrna aSI/IMYT HOJ‘I&IpHOﬁ 3BE3bI MCHJSICTCA JOCTATOYHO MCIJICHHO

U B CaMOM HeOJaronpusaTHOM cilydae JOMyCTUMa HeTOYHOCTh (pukcaruu Bpemenu a0 10 ¢ [3].
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Ipuio:xkenune B
(oGs3aTenbHOR)

TunoBblie HOPMBI IITATHOM YHCJIEHHOCTH

CTAMHOHAPHBIX NIYHKTOB MAIrHUTHBIX HaﬁJ’[lO}IeHI/Iﬁ

B.1 Tunopoit mrar CII MarHUTHBIX HaAOMIOJACHWHN TpeAHa3HayeH I (GopMUpOBaHUS
ONTUMAJIbHOTO IITaTa COTPYAHHMKOB C LIEJIbIO BBIIOJHEHHUS YTBEPKIEHHOTO TOCYAAPCTBEHHOTO
3a/1aHMUS.

B.2 TumoBoit mrar CIl MarHUTHBIX HAONIONEHWH YCTAHABIMBACTCI B COOTBETCTBUHU
¢ npodmiem HaOmogeHuid u pador, BoznaracMmbix Ha CII MarHMTHBIX HAOIIOJEHUWH, TOKEH
o0ecrnieunBaTh MPOU3BOACTBO HAOIIOACHHH 1 pabOT B COOTBETCTBHUH C YTBEpKAEHHOM [Iporpammoit
HaOJIFO JECHUIA.

B.3 B 3aBucumoctu oT BO3sI0keHHbIX Ha CII MarHuTHBIX HaOMIOJAEHUI 3a1ay, peKUMOB
paboThI, TEPPUTOPUATBHBIX OCOOCHHOCTEH PACIONOKEHHSI, TEXHUIECKOH OCHAIEHHOCTH, CTEIICHH
aBTOMAaTH3alMK MTPOU3BOJCTBEHHOIO Mpollecca, o pemieHuto pykopoautens YIMC daxtuueckuii
HITAT HAOJII0IaTeIbHOTO TIOIpa3IeIEHUs] MOXKET ObITh M3MEHEH (YBEIMUYEH UM YMEHBIICH).

B.4 ®akrtuueckuit mrar CII MarHUTHBIX HAOJMIOJEHUI, pACMOJIOKEHHBIX B palioHax
Kpaiinero CeBepa U MECTHOCTSIX, IPUPABHEHHBIX K HUM, a TAK)K€ B CEJIbCKON MECTHOCTH, JTOJIKEH
paccuMThIBaThCA C Y4€TOM TOTO, 4YTO MPOAOIDKUTEIBHOCTb, paboueil Hemenu Uil HKEHIIMH
COCTaBJISIET 36 4acoB.

[rar CII MarHUTHBIX  HAOMIOJEHUH  JOJDKEH  pacCUMThIBaTbCS C  yUETOM
MPOJOJKUTENBHOCTH OTITYCKOB, YCTAHOBJICHHBIX JIJIsl pallOHa pacroI0KEeHUs.

B.5 C uensto obecneuenust >xusHeaesTesnbHocTd CII  MarHuUTHBIX HAOMIOJEHUH U
HEMPEepbIBHOCTH  HAOMIOJIEHUH, coOMrofeHuss TpeOOBaHUM 1O oOXpaHe Tpyla, MOXKapHOU
0€30MacHOCTH, CAHUTAPHO-IMUAEMHOJIOTHUYECKUX M CAHUTAPHO-TUTMEHUYECKUX HOPM MOTYT
BBOJIUTHCS IOTIOJTHUTENbHBIE JOKHOCTH.

K [ONOJHUTENBHBIM  JOJDKHOCTSIM — OTHOCATCS:  OXPaHHUK, MEXaHUK, MOTOPHCT,
AJIEKTPOMOHTEP IO PEMOHTY U OOCITYKHMBAHHIO 3JIEKTPOOOOPYIOBaHMS, TEXHUK-JIEKTPHK,
MHXEHep-TEeIIOOHEPTeTUK, BOAUTENh, TPAKTOPUCT, MOBAp, ciecapb, Cllecapb-CAaHTEXHHK, cliecapb
10 JKCIUTyaTallid ¥ PEMOHTY ra30BOro o0Opy/A0BaHuUs, ONEepaTop KOTEIbHOU, Koverap, UCTOMHUK,
pabouwuii, yOOPIIMK MPOU3BOACTBEHHBIX U CIYKEOHBIX ITOMEIIEHHUH U JIp.

B.6 TumoBbie HOPMBI MITATHOW YHCIEHHOCTH AJISI MTPOU3BOJICTBA MATHUTHBIX HAOIIOICHUN

npuBeeHbl B Tabmuie B.1.
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Tao6numna B.l — Tunoeie Hopmbl mtata CIT MarHUTHBIX HAOTIOICHUI
HauMmenoBanue nomkHOCTEN Komn-Bo enunnit
Hauvansauk CI1 MarHuTHBIX HAOIIOAECHUIT 1
Wmxenep-reopusuk 1
WNHxeHep o peMOHTY U 00CTyKUBaHUIO 000PYAOBAHUS 1
TexHuk-reodusznx 5
Bcero mraTHbIX €UHHII 8

HNpumeuanue — B cioyuyae ecnu CII MarHUTHBIX HaOJIOJEHWE pacrojlaraeTcsi Ha OJHOH TEpPPUTOPHH
C IPYTMMH HaONIOAATENbHBIMU IOAPA3CICHHUAMH, OOSM3aHHOCTH INTATHBIX SIUHUII TaKUX Kak, HadaiupHUK CII
MarHUTHBIX HAONIOACHWH, WH)KEHEp 0 PEMOHTY OOOpYHOBaHHUS, MOTYT OBITh OOBEOMHEHBI C OOS3aHHOCTSIMU
IITATHBIX €IUHUL AJI APYTHX BUIOB HAOIIONCHHUI

B.7 Hauanpauk CI1 MarHUTHBIX HAOJIIOICHUH JOJDKEH 3HATH!

a) HayuyHble IpOOJIEMbl W HamNpaBiICHUS pa3BUTHUA HAyKM B O0JaCTH TI'€OMarHeTU3Ma,
COJTHEYHO-3eMHOU (PU3UKH;

0) OoTeYeCcTBEHHBIE U MEXKIYHApPOJIHBIE JOCTIXKEHUS B o0jacTu reo(u3n4ecKoro
npubopoctpoenus, obopynoBanue CII MarHUTHBIX HaAOMIOACHWIA, NPUHLIUIBI €ro  PabOTHI
1 9KCIUTyaTallyu;

B) MPUHIMIB M OpraHu3anuio usMmepeHuil B cetu reodusuueckux CII MarHUTHBIX
HaOII0IEHUH, MPUHATHIE MEXTYHAPOAHbIE TPEOOBAHUS U CTAaHAAPTHI;

I) HOPMaTUBHbIE  JOKYMEHTHl  IIO BOIIpOCAaM  OpraHu3allud,  IUJIAHUPOBAHUS
1 (pMHAHCUPOBAHUSI POBEICHUS HAOIIOICHUN U UCCIICIOBAHMIA;

1) TIOPSIIOK 3aKJIIOYEHUS M HCIOJIHEHHUS JOTOBOPOB Ha BBIINOJHEHHE PAadOT C JpYyruMHU
OpraHu3alMsIMU;

€) IpaBWJIa BHYTPEHHETO TPYA0BOTO PaClopsIKa;

) CUCTEMY  OIUIaThl TpyAa HHXEHEPHO-TEXHUYECKMX paOOTHUKOB U (OPMBI
UX MOOIPEHHUS;

3) mMpaBWwIa M HOPMBI OXpaHbl TpPyZAa, TEXHUKH OE30MaCHOCTH, MPOU3BOACTBEHHOMN
CaHUTAPUU U MOKAPHOM 0€30IaCHOCTH.

O6s3anHO0CcTH HavanbHUKa CI1 MarHUTHBIX HAOTIOACHUI:

a) OpraHU3yeT U OCYILECTBISAET PYKOBOJCTBO BCEMH BUIAMU M3MEPEHUH, 3aKpENIEHHBIMU
3a CII MarHuTHBIX HAOIIOAEHHN;

0) oTBeyaeT 3a CPOKM M KadeCTBO IPOBOJUMBIX PErYJSPHBIX H3MEPEHHH, B Ciydae
HE00XOIMMOCTH MTPUHUMAET HEMOCPEICTBEHHOE YUacTHE B UX UCIIOJIHEHUY;

B) pacmpenenser paboTsl Mexay coTpyaHukamu  CII  MarHuTHBIX — HAOMIOACHUMN

U KOHTPOJIUPYET UX BBIIIOJHEHHUE;
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r) oOecrieunBaeT MOJTOTOBKY ONEpPAaTUBHBIX M HUTOrOBBIX 0a3 JIaHHBIX, OTYETOB
U TpEeACTaBIseT HMX Ha pPAacCCMOTPEHHE B PETHOHANBHBIM WHGOPMAIMOHHO-aHATUTUUYECKHMA
[IEHTP MOHUTOpPUHTa Teodu3nuvecko o0O0cTaHOBKM, N0 YyKazanuro — B @OIBY «UIIT»
u () ®I'bY «AAHUN»;

n) onpenenser notpedHocts CII MarHuTHBIX HabmoeHUN B 000pyHOBaHUHU, MaTepuagax
U APYTUX pecypcax, IPUHUMAET MephI 10 00ECIIEUEHUIO UMU;

€) opraHu3yer IMpoBeleHHue coBemanuil coTpyaHukoB CII MarHuUTHBIX HaOIIOICHUIMA
M0 TEKYLIMM BOIPOCAaM M BO3HUKAIOLINM MPOOIeMaM;

) ydacTBYeT B I0J0Ope KaJpoB, UX aTrTeCTAllUd U OLICHKE JEATEIbHOCTH, NPUHUMAET
Mepbl O TMOBBIINICHUIO KBAIW(UKAIMKM COTPYJHUKOB, MPEICTABIACT MpeNIoKeHUs o0 orare
Y MOOILPEHUSAX COTPYIHUKOB, HAJIOKEHUN HA HUX JTUCLMIUIMHAPHBIX B3bICKAHUN;

3) KOHTpoympyeT cobOmonenne corpyaaukamu CII MarHUTHBIX HaONIONEHWA TpaBUI
OXpaHbl TpyJa M TEXHUKM O€30IIaCHOCTH, MPaBUI BHYTPEHHETO TPYAOBOIO pacHopsIKa,
MIPOU3BOJCTBEHHOMN U TPYAOBOW JUCHUILIIUHBI.

B.8 HMmxeHep-reodusuk J0KEH 3HATH:

a) IIporpammy HabmoaeHwnit CI1 MarHUTHBIX HAOTIOICHHUIA;

0) OCHOBBI TEOPHH T€OMArHUTHOTO TOJIsl, TPUHITUIIBI U METOIbI €70 UCCIIEOBAHUM;

B) MpUHIUIBI paboThl mpuMeHsieMbix Ha CII MarHUTHBIX HaOMIOACHUN W3MEPHUTEITbHBIX
pruOOPOB M METOJUKY MPOBEACHUS HAOMIOIEHUH Ha HUX, TPeOOBAaHUS K MAarHUTHBIM U3MEPEHUSIM
u opMaTaM JIaHHBIX;

I') METObI pabOTHI HA IEPCOHATFHOM KOMITBIOTEPE, TPOTPaAaMMBbl I MATEMATHYECKUE TTAKEThHI
U1 00pabOTKU JAaHHBIX U KOHTPOJIS UX KAa4eCTBa;

1) BCIOMoOraTellbHbIe Cpe/IcTBa, ucnoiab3yemble Ha CI1 MarHuTHBIX HAOTIOACHMIA,

€) PYKOBOZSAIINE NOKYMEHTHI 110 padote Ha CII MarHUTHBIX HAOJIIOICHHUIA;

’K) TpaBWJIa BHYTPEHHETO TPYAOBOTO PaCHOPsIKa;

3) IpaBWJIa W HOPMBI OXpaHbl TpPyAd, TEXHUKH OE30MacCHOCTH, MPOU3BOJICTBEHHON
CaHUTAPHUU U MOKAPHON 0€30MaCHOCTH.

O0s3aHHOCTH UHXKEHEpa-Teo(hu3nKa:

- KOHTPOJIMPYET TPaBWJIBHOCTh YCTAHOBKM TeO(PU3UYECKUX JTaTYUKOB (MarHUTHOTO
0o0OpynoOBaHUs); OCYHIECTBISAET TPOBEPKY HCIPABHOCTH JAaTYUKOB TeOPU3NYECKUX ToJei
(MarHUTHOTO OOOPYIOBaHMS); MPOBOJUT peEriIaMEeHTHBbIE PabOThI, TEKYIIMH PEMOHT U TOBEPKY
MIPUMEHSEMBIX TEXHUYECKUX CPEJICTB U YCTPONCTB; OCYIIECTBIISAET CBOEBPEMEHHYIO MMOJaUy 3asIBOK

Ha 000opyI0BaHKe, HEOOXOAMMOE 711 00eCIIeUeHUsT HeTPEPHIBHOCTH MarHUTHBIX HAOIOICHUH;
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- OCYIIECTBIISIET MOHTQX U JEMOHTaX TEXHHUYECKHUX CPEACTB PErucTpaluyd Ha3eMHBIX
reopu3nUecKuX JaHHbIX (MAarHUTHBIX);

- BBIMIOJIHSET PETYJIMPOBKY MapaMeTpoB reodu3uyeckor ammaparypsl (MarHUTHOTO
o0opynoBaHusl) U onpeesieHne €€ TOTOBHOCTH K padoTe;

- IpOU3BOIUT reodusnueckue HAOMIOAEHUS U HX O00pabOTKYy C HCHOJb30BaHUEM
TEXHUUYECKUX CPEICTB U yCTpOHCTB. DUKCHUPYET JaHHbIE U3MEPEHHH HAa3eMHBIX TeO(pU3NYECKUX
(MarHUTHBIX) MOJIEH TPH re0PU3NIECKUX UCCIEAOBAHUAX (MATHUTHBIX HAOIOICHUSX );

- OpraHu3yerT M MpPOBOJUT OOY4YEHHE TEXHHUKOB-TEO(PHU3MKOB paboTe C H3MEPHUTEIHHOM
MarHUTOMETPUYECKON armaparypoii;

- ofecrieynBaeT HENPEPHIBHYIO pabOTy MarHUTOMETPUYECKOTO OOOpYIOBAHHUS COTIIACHO
[IporpamMMe HabOmtoneHui. BBIMOTHSET e€XeAHEBHBIM OMNEPAaTUBHBIM KOHTPOJIb W  aHAIU3
MOJIy4aeMbIX JaHHBIX;

- BEIET Y4YET M KOHTPOJIb COCTOSIHHS DJIEKTPOXO3SMCTBA, JIMHUN CBS3H, TEMIIEPATypPHOIO
peXHuMa, CUCTeM 0€30MacHOCTH (MarHUTHBIX MMaBUILOHOB), OOIIETO COCTOSHUS CTPOSHUIA;

- OCYIIECTBISIET  METOAMYECKOE M  TEXHUYECKOE  PYKOBOJCTBO  IPOU3BOACTBOM
reou3nueckux HaAOMIOJEHUII MO mporpaMMaM paloT; y4yacTByeT B pa3paboTke METOUK,
mporpaMM HaOJIFOJICHUN W MPOTPAMMHOTO 00€CTI€UeHUs] MAarHUTHBIX HaOIIOJCHUMN;

- KOHTPOJHMpYET BeACHHE >KypHaia To o00paboTke MaHHBIX MArHUTHBIX W3MEPEHHH,
¢ukcupyer Bce HewTaTHble cuTyauuu. OpraHuzyer ydé€r Jro0bIX paboT, BBINOJHAEMBIX
Ha TEPPUTOPUU MATrHUTHBIX ABUILOHOB;

- cobupaer u 00pabaThIBACT ONEPATUBHYIO U PEKUMHYIO HHpopmaiuio. OcylecTBiaseT
OTlepaTUBHBIA KOHTPOJIb KAUeCTBA MOJIYyYaeMbIX HA3€MHBIX T€0(U3NYECKUX (MArHUTHBIX) JaHHBIX;

- aHAJNM3UPYET, WHTEpPIpeTUpyer M 0000IIaeT TMOoJIyYeHHbIE JaHHbIE, BBINOJHACT
KAaueCTBEHHBIN U KOJIMYECTBEHHBIN aHAJIN3 Ha3eMHBIX Fe0(pU3MUECKUX (MAarHUTHBIX) JaHHbIX;

- TOTOBUT U TepenaéT MOJIy4YeHHYI0 WH(POpMAlMI0O B peruoHalbHble HH(OPMAIIMOHHO-
AHATUTHYECKUE IEHTPhl MOHUTOPUHTA Teou3nyueckoit 00cTaHOBKU U B rosioBHoe HUY. BrisBiseT
OpakoBaHHBIE JaHHBIC TIPU PETUCTPALNU T€O(DU3HUECKUX TOTEH;

- NOJArOTaBIMBAET PEKOMEHJAIMU IO MOBTOPHOMY IPOBEIEHUIO PETHCTpAallMM HA3e€MHBIX
reoU3MYecKuX JaHHBIX JUIsi OpaKOBAHHBIX HAOMIOJCHHM WM NpPU KOPPEKTHUPOBKE TEXHOJIOTUU
NpoBeIeHus padoT;

- TOJFOTaBIUBAET CIPaBKU, 0030PbI U PEKUMHO-CIIpaBOYHbIe MyOnukanuu. ObecrneunBaer
MOJrOTOBKY HMH(pOpPMaLUMU A apxuBa. Benér AOKyMeHTalMio O MpPOBEAEHHOW perucTparnuu

Ha3€MHBIX FeO(i)I/ISI/ILIeCKI/IX JaHHBIX |
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- TOTOBUT TE€XHMYECKHE OTYETHI MO pe3yJbTaTaM aHalu3a MarHUTHBIX U COMYTCTBYIOIIMX
JTAaHHBIX;

- OCyLIECTBIsieT HH(POPMUPOBAHHE PYKOBOJCTBA O XOJI€ M Ka4eCTBE pabOT MO PErucTpanuu
reo()M3MYeCKHX JTaHHBIX;

- y4yacTByeT B pa3pabOTKe HOBBIX M COBEpPIICHCTBOBAHUU CYIIECTBYIOIIUX METO/IOB
U TEXHUYECKUX CpEeACTB HAOMIOAeHHA U 0OpabOTKM NaHHBIX, MX HUCHBITAHUUM U BHEAPEHUU;
OCYILIECTBIISICT KOOPAUHALIMIO JEHCTBHUI MepcoHanta BO BpeMsl MPOBeACHUs pabOT MO perucTpanuu
Ha3eMHBIX Treo(U3NYecKnX (MarHUTHBIX) JaHHBIX. OCYIIECTBIISIET  CIEHUAIU3UPOBAHHOE
o0ecrieyeHre 3aMHTEPECOBAHHBIX TOTPEOUTENEH HH(pOpMAIIHNH;

- B CJIy4ae OTCYTCTBUS JA€KYPHOTO HAOIIOAATENs UCTIOIHSIET ero 00s3aHHOCTH;

- Ha Bpemsi oTcyrcTBUsi pykoBomutens CII MarHUTHBIX HaAOMIOJEHUI HCIONHSET €ero
00s13aHHOCTH;

- BBITIOJIHSICT UHBIC IOPYYCHUS PYKOBOIUTEIIS.

B.9 TexHuK-Teo(H3UK TOJDKEH 3HATH:

a) [Iporpammy Habmonenuit CI1 MarHUTHBIX HAOIIOICHUIA;

0) OCHOBBI TEOPUHU T€OMAarHUTHOTO TIOJIf;

B) NIPUHLUIBI pa0oThl npuMeHsieMblX Ha CII MarHUTHBIX HaOJIOJEHUN W3MEPHUTENbHBIX
puOOPOB U METOJIUKY MTPOBEACHUS HAOII0IEHUI Ha HUX;

') METO/IbI 0OPabOTKH JTaHHBIX HA MEPCOHAIIBHOM KOMIIBIOTEPE U KOHTPOJIS UX KauecTBa;

1) pYKOBOZSIINE TOKYMEHTHI 110 padote CII MarHUTHBIX HAOJIIOACHHUIA;

€) MpaBuJia BHYTPEHHETO TPYAOBOIO PACIIOPSIIKA;

) IpaBUJIa M HOPMBI OXpaHbl TpyJa, TEXHUKH O€30MaCHOCTH, IPOU3BOIACTBEHHOMH,
CaHHUTApUU U MOKAPHOI 6€301MacHOCTH.

O0s13aHHOCTH TEXHUKA-TEOPU3HKA!

- y4acTBYeT B TMpPOBEIEHHUU Teo(U3NUeCKUX (MArHUTHBIX) HAONIOEHUH, B TOM 4YHCIIE
OIBITHO-METOJIMUECKUX, TEMaTHMYeCKMX M JAPYrHMX CIEHUAIbHBIX padoT; B OpraHu3aluH,
NPOBEICHUU M JIUKBUAAUMU TeoPpU3MuecKux padoT, TMOJyYeHUH U CJade Ha XpaHEHHe
HEOOXOUMBIX MPHUOOPOB, MHCTPYMEHTOB, IOJIEBOIO CHApsDKEHHUS M KaMepalbHOM o0palboTke
MaTepuasos;

- y4acTByeT B IOJAIOTOBKE K pPabdOTe W YCTaHOBKE MPHOOPOB M JPYrUX TEXHUYECKUX
CPEeACTB JJIsl MPOBEICHHSI re0(pU3NIECKUX UCCIEJOBAHUN U X TEXHUYECKOM 00CTYKMBAHUU;

- BEJET MEPBUYHYIO Te0(U3NUECKYIO TOKYMEHTAIMIO U OCYIIECTBISET €€ 00paboTKy, yuér

U XpaHEHHUE,
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- ¢ukcupyer U opopMIAeT pe3yabTaTbl PErUCTPAlMM  JaHHBIX Te0(PU3NUYECKUX
(MarHUTHBIX ) HAOJIOICHUI;

- BBIMOJIHSET TEXHUYECKHE paboThl mpu 00pabOTKE M HHTEpHpETaluyd TeOo(PU3MIECKUX
(MarHUTHBIX) IAHHBIX;

- y4acTBYeT B IOJrOTOBKE IIPOEKTHO-CMETHOM JJOKYMEHTAIIH;

- y4acTBYET B IIOJIrOTOBKE TEKCTOBBIX, TAOJIMYHBIX M I'papUUECKUX MaTEpUaNOB, a TaKxkKe
BBINOJIHAET TEXHUYECKYIO KOPPEKTHPOBKY TEKCTa M O(OpMIIEHHE OTY4ETOB IO pe3yJbTaTaM
reou3n4IecKux (MarHUTHBIX) UCCIIeIOBAaHUN;

- y4acTByeT B O(OPMIICHHH MPOU3BOJACTBEHHON JOKYMEHTALMHU, OTYETHOCTU U TTOATOTOBKE
ONepaTUBHOW MHGOPMAIMM O XOJE BBINOJHEHHS Treou3MuecKkux paboT (MarHUTHBIX
HaOII0ICHU );

- KOHTPOJHPYET COONIoIeHNEe TPeOOBAaHMM, MPENBIBISIEMBIX K KadeCTBY T€O(U3NYECKUX
paboT (MarHMTHBIX HAONIOJCHMI), MEpP IO OXpaHE HEAP M OKPYXKAroIIeH Cpeapl, MpaBuil
10 OXpaHe TPpy/a, IPOTUBONOXKAPHOM 3aIUThl pAOOTHUKAMM, 3aHATHIMU Ha re0(pU3NUECKUX padoTax.

I[Tpu 3acTyruieHuu Ha AEXKYPCTBO TEXHUK-Te0(U3UK:

- KOHTpOJMpPYEeT OOCTAaHOBKY Ha TEPPUTOPUM BOKPYT MAarHUTHBIX I1aBHJIbOHOB,
MpenynpexaaeT CUTyallud, KOTOpPble MOTYT HPHUBOJUTh K MAarHUTHOMY 3arpsi3HEHUIO 3TOH
TEpPPUTOPUH;

- ¢uKcUpyeT BCe HEIITaTHbIE CUTyallud (B TOM uucie (akThl MOCEIIEHUS TEPPUTOPUU
MarHUTHBIX MTABMJIBOHOB TIOCTOPOHHUMH JIMIIaMH );

- IPOBOAMT KOHTPOJIb MATHUTOMETPUUECKOTO 000PYI0OBAHUS;

- oLeHMBaeT oO0Ilee COCTOSHUS BapUAILMOHHOTO TaBWJIbOHA M  BCIIOMOIAaTENbHOTO
000pynOBaHUS;

- OCYIIECTBISIET KOHTPOJIb paboThl KOHTpojulepa Moayias 1udpoBoil 00pabOTKu
Y HaKOIUICHUS TaHHBIX;

- OCYIIECTBISIET MPOBEPKY CHCTEMHBIX 4YacOB pPa0OYero KOMIIBIOTEPa, BpPeMs KOTOPOTO
CUHXPOHM3HUPYETCS] KOHTPOJIJIEpOM MOAYs LU(poBOi 0OpabOTKM M HAKOIUJICHHS JAaHHBIX 10
curHanaMm GPS-npuémMHuKa;

- OCYIIECTBIISIET KOHTPOJIb TEXHUYECKOTO COCTOSHUSI CHCTEMbI 3HeproodecreueHus
KOMIUIEKCA W HampspDKeHUs MuTaromed cetu (nomyctumblii aumamazon ot 200 mo 240 B
¢ yactotoit 50 I'm).

B nepuop nexypcTBa TEXHUK-TE€O(DU3HK:

- OCYLIECTBISIET KOHTPOJb CHUCTEMbI OTOIUICHHMS W TEMIEepaTypbl BO3JyXa B MarHUTHOM

[IaBUJIbOHE;
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- OCYILECTBIISIET KOHTPOJIb paOOThl MATHUTOMETPUUECKOT0 000PYI0OBaHUS U CPE/ICTB CBSI3U;

- OCYILIECTBISIET KOHTPOJIb KayeCcTBa PErucTpalyy BapHalMid TE€OMAarHUTHOIO IOJS IO
rpaduKaM aBTOMAaTU3UPOBAHHOTO pabovero Mecta HabmoAaTens (Ipy HAJTMYUH);

- OCYILIECTBJISIET CBOEBPEMEHHOE COCTaBJIEHHWE W Iepenady Teierpamm 1o Ilporpamme
HaOII0ICHHUI;

- Be#€T pabouuii >KypHaJl MAarHUTHOIO TaBMJIbOHA (yKa3blBaeT BpeMs IOCELICHMS
[IaBWJIbOHA, TEMIIEPATypy B paboueM MOMEILICHNH, TeKYyIee TEXHUYECKOEe COCTOSIHUE aIlapaTypsl,
BpeMs IPOBEACHUsI aOCONIOTHBIX HAONIOACHMHA W JAPYrHX paboT BHYTPU 3[JaHHUS MABUIbOHA)
u paboumii KypHaI MarHUTOMETPHYECKOTO0 O0OpyAoBaHMs (YKa3bIBaeT BCE HEHUCIPABHOCTU
U OTKa3pl B paboTe, HpUBEIIIME K IOTepe HMH(OpMAIMM, METOJAbl MX YCTPaHEHUS, NEepUOJIbI
OTKJIIOYEHUs 3M1ekTpo3Heprun Ha CII);

- IpU BBINOJIHEHUHM BapUALMOHHBIX HAOJIOJEHUI MPUHUMAET BCE MEpPbl JUIS IOJIy4EHUs
KAueCTBEHHBIX JIaHHbIX BapHalllii F€OMarHUTHOTO TOJIs;

- TpY BBIOJHEHUH aOCOMIOTHBIX HAOIOICHHUI:

- obecrieynBaeT KOHTPOJIb M  YCTAHOBKY JJIGKTPOHHBIX  YacoB, MCIOJb3YyEMbIX
IIpU NPOBEIEHUHU aOCONIOTHBIX HAOIOIEHUH, He XyXke 1 ¢;

- BEJET KypHal MarHUTHBIX U3MEPEHUI;

- OCYLIECTBISiET MNEPBUYHYIO 00pabOTKy pe3yslbTaToB aOCOJIOTHBIX  HAOMIOACHUH
U BBIYHMCICHHE Oa3MCHBIX 3HAUEHWH Ui OCHOBHOM M IyOnupyromied (eciu TakoBas HMEeTcs)
MarHMTOBAapHAllMOHHBIX CTAHIIUMN.

- B JIHU, CBOOOJIHBIE OT JEKYPCTB, BBINOJHSAET OOpabOTKY CTaphIX JaHHBIX, NMPUBOJIUT
B IIOPSAJIOK apXUBHBIE MaTEPUAIIbL;

- BBINOJHAET UHBIE IOPYYEHUS] PYKOBOJUTEISA.

B.10 Huxenep o peMOHTY U 00CITyUBaHUIO 000pYA0BaHUs JOKEH 3HATh:

a) Ha3HaYeHUe M PEXKUMbI pPAOOTHI O000PYAOBAHMS, TEXHUYECKHE XapaKTEePUCTHKH,
KOHCTPYKTHUBHBIE 0COOEHHOCTH, ITPaBUJIa €0 TEXHUUECKOW IKCIUTyaTaliH;

0) mpaBWwia NpPOBEIEHUS TEXHHUUECKOTo O0OCITyXHMBaHUs OOOpPYJOBAHUS M PEMOHTHBIX
pabor;

B) MOPSIIOK COCTaBJIEHUS 3afBOK Ha IOCTaBKYy OOOPYIOBaHMS, MaTepHUaOB, 3alacHbIX
qyacTel, THCTPYMEHTA U CMET Ha IPOBEJEHUE PEMOHTA;

I') MpaBUJIa BHYTPEHHETO TPYIOBOTO PaclopsaKa;

J) TpaBWJIa W HOPMBI OXpaHbl TpyAd, TEXHUKU OE30MacCHOCTH, IPOU3BOICTBEHHOM,

CaHWUTAPUU U MTOKAPHOH OE30MacHOCTH.
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OO0s13aHHOCTH MHXKEHEPA 110 PEMOHTY M 00CTYKHBAHHUIO 000y I0BaHUS:

a) TpOBEpsSET  TEXHUYECKOE  COCTOSIHHE  MAarHUTOMETPHYECKOrOo  O0OpYHOBaHUS
Y TIPEI0TBpAIIacT HEOKUJAaHHBINA BBIXOJ €T0 U3 CTPOSI;

0) BBIMOJHSCT €KETHEBHOE, SKEMECIIHOE, €KEKBAPTATLHOE U IPYTHE BUABI TEXHUYECKOTO
oOcimyxuBaHUsI 000PYTIOBAHUS;

B) IPH BBIXOJIC M3 CTPOSI BHIIOJIHIET PEMOHT MarHUTOMETPUYECKOTO 00OPYIOBAHHUS;

r) Ipu HEOOXOAMMOCTH BHOCHUT W3MEHEHHsS B TMACHOPT W3ACTHS TMOCIEe PEMOHTA,
MOJICPHU3AIMU M PEKOHCTPYKIIUH, 3aMOTHIET (POPMYISIphI, BEIET TEXHUYSCKYIO TOKYMEHTAIIUIO,
BEIET YCTAaHOBIICHHYIO OTYETHOCTD;

1) OCYIIECTBISIET Pa3pabOTKy MEPCIEKTUBHBIX M TEKYIIUX IUIAaHOB (rpad)MKOB) pEMOHTA
000pyI0BaHUsl, a TAKXKE MEp 10 YITYUIISHHIO UX SKCIUTyaTallud U 00CITY)KHBaHUS;

€) ompenenseT NOTPEOHOCTh B  3alMacHBIX YacTAX JUISI PEMOHTa O0OPYHOBaHHS
M COCTaBIIICT 3asBKM HA 3alacHble YacTH, MAaTepHallbl, HHCTPYMEHT, KOHTPOJHPYET
MPAaBUIBLHOCTh UX PACXO/IOBAHUS;

) TOTOBUT MaTepHaibl JJIsl 3aKJIFOYCHUS! JIOTOBOPOB C NPEANPHUATHIMU-U3TOTOBUTEIISIMUA
Ha TIOCTaBKY 3aIllacHbIX YacTeld W 00OpyAOBaHUs, a TAKXKE, B Cllydae HEBO3MOXKHOCTH YCTPaHCHUS
HEUCIPABHOCTEH Ha MeCTe, CO CIEIUATH3UPOBAHHBIMU TIOJPSITHEIMH OPTaHU3AIUSAMH HA PEMOHT
000pyIOBaHUs, OCYILIECTBISET KOHTPOIb 32 PACXOJOBAaHHEM CPEJICTB Ha 3TH LIEJIH;

3) y4yacTByeT B mpuémke noctymnatomiero Ha CI1 MmarHUTHBIX HaOMIOAeHUI 000pYI0BaHNS;

M) BBINOJIHSAET UHbIE TOPYUYEHUS PYKOBOIUTEIIS.
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Hpuiaoxenne I
(oGs3aTenbHOR)
DopMbI TEXHHYECKHX KYPHAJIOB

I'.1 Texuuueckue xypHasbl CII MarHUTHBIX HAOIIOACHUI

I'.1.1 TuTynbHBIN JUCT KypHAIIA

MUHUCTEPCTBO IPUPO/JHBIX PECYPCOB U OKOJIOT'UA
POCCHUHCKOMH ®EJIEPAIINUA
DenepajbHas CIyk0a M0 THAPOMETEOPOJIOTHH
U MOHUTOPHUHIY OKPY KAIOLIEH cpebl
(Pocruapomer)

@DenepanbHOE TOCYIApPCTBEHHOE OI0KETHOE YUPEKICHUE
« YIIPABJICHUE 110 THIPOMETEOPOIIOTHH 1 MOHUTOPUHTY OKPYKAFOIICH CPEIIbI
(PI'BY « YI'MC»)

(mammenoBanne YT MC)

CranuoHapHbIA MYHKT MATHUTHBIX HAOIIOACHUN

[TouroBsIii aapec (MECTOHAXOXKIEHUE)

(Ha3BaHMe XypHAIa)

Hauar

OKOHYEH
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I'.1.2 XKypHau sKcruTyaTaiuy CpeICTB MArHUTHBIX HAOJIIOJICHUI M PETUCTPAIIMU BCEX BUIOB PadOT

(dbopma)

Kpatkoe omucanue
Jata u Bpems
BBITIOJIHEHHBIX PadoT;
Hayasa
Tun BUJIa 00CITy>KUBaHHs o.N.0.,
¥ OKOHYAHHUS ®.N.0.,
o0opynoBanus, (TexHHYECKOE TIOATUCH JIUIIA,
BBITIOJIHCHUS HOJIIHCH JINIIA,
MECTO YCTaHOBKH Kparkoe o0cITy)KUBaHHE, MPOM3BOIMBILETO
pabor, . paspermaromero
(HamMeHOBaHHE OTIMCaHue TEKYIIHUH PEMOHT, paboTHI,
00CITyXKMBaHUA, . " ITyCK
HOMEIICHHS, HeUCHpaBHOCTEH | KalMTAJIBHBIN PEMOHT); | 0OCITyXHUBaHHE,
peMoHTa obopynoBaHus,
37aHus, HPHHATBIX Mepax yCTpaHeHHe
(rom, Mecsr, . JaTa mycka
COOPY)KCHUSA) 0 YCTPAaHEHHUIO HeucnpaBHOCTEN
YHCII0, YacChl,
00HapYKEHHBIX
MUHYTHI) .
HEHCIIpaBHOCTEH
1 2 3 4 5 6
I'.1.3 XKypnan naBunbona (dpopma)
Jlata u Bpems Kpatkoe onucanue ycioBuii U paboT B TaBWJIBOHE
HOCGLHeI;-)IHﬂ (TeMmepaTypHO-BIQXKHOCTHBIA PEXHUM B IIaBUJIbOHE,;
TeMIepaTypa JaTYUKOB; CBEICHHS O BBEACHHHU MTONPABKH
MHaBUJILOHA d.1.0. patypa 1 i A A P TToamnuce
YacoOB BapUOMETPOB; CBEJICHHUS O POBEICHUH a0COIFOTHBIX
(rox, mecs, HaOIroHaTENs N HaOIrOHaTENS
qHOTIO. 9ACk] U3MEpEHHH, B CITy4yae UX BBIITOJHEHHS; CBEICHUS 000 BCEX
MHH’ T51) ’ paboTax B pabOYMX NOMEIICHUX U BOIU3HM HHUX, KOTOPHIC
Y MOTYT OTPa3UTHCs Ha OJIYYCHHBIX Pe3yJIbTaTax)
1 2 3 4
I'.1.4 XXypnan npuéma u craum gexxypcTna (popma)
Jlata 1 Bpems 3anmch 0 cade U mpuéMe IeXKypcTBa ®.1.0., ®.1.0.,
oveMa. / Ignaqn (0 HaTIMYMK U Ka4eCTBE 3aIOJHEHHS JOKYMECHTALUN; MOATIKCH JIHIA, TOAIHCH JIHIA,
pﬂe)K crBa CBEJICHHS O HAJIMYMU U TEXHHYECKOM COCTOSTHHU CHIAFOLIET0 NPUHUMAIOIIETO
P 000pyHOBaHHS) JeKYPCTBO JEKYPCTBO
1 2 3 4
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Ipuiaoxenne /I

(o0s3aTeNBHOR)

Tunosas mporpamma

MATHHTHBIX HA0JII0MeHHuI

YTBEPXAIO YTBEPXIAIO
HupekTop Hauvaneauk ®I'BY « YI'MC»
(ronororo HUY no Bumam Habmonenuii B Pocruapomere) (pernoHanbHOro HHGOPMALHOHHO-aHATUTHIECKOTO LIEHTPa

MOHHUTOPHHI'A Te0(H3UIECKON 0OCTAHOBKH )

/ / / /
(moxmnuce) (pacu(poBKa IOIIHCH) (moanuce) (pacunppoBKa HOAIKMCH)
« » 20 r. « » 20 T.
ML.IL M.IL.
IIporpamma

MATHHTHBIX HA0JII0eHHI

Ha

(HaI/IMeHOBaHI/Ie CTAllMOHAPHOT'O HyHKTa)

1 BBoauas yacthb

11 puMEeUdYaHHUC - Pa3z(en YCTAHABJIMBACT HA3HAYCHHUEC U 0071aCcTh MNPUMCHCHUA TIPOrpaMMBbl

HaOJIIOIEHUI.

I[aHHBIe I'COMAarHuTHBIX Ha6J'II-0I[eHPII>i HIUPOKO MPUMCHAIOTCA IUI PCIICHUA PAla HAYUYHBIX
" INPAKTUYCCKHUX 3a/ia4, TAKUX KaK:

- JAUArHoCTHKa COCTOSHHA U ITPOTHO3 KOCMHYECKOI Ioroasbl,

- HCCJIICAOBAHUEC OKOJO3€MHOI'O KOCMHUYCCKOI'0 IPOCTPAaHCTBA,

- HCCJICAOBAHUC BHYTPCHHETO CTPOCHUA 3eMJ'II/I;

- ITOHMCK ITIOJIE3HBIX UCKOIIAaCMbIX (MaFHI/ITOpaSBCI[Ka);

- HUCCICHOBaHUs NTHHAMHWKHU KOHTHUHCHTOB,

- MOpPCKas, BO3AYyIIHAasA U Ha3CMHasl HaBUTramnus,

- HUCCICOOBAaHUA MEXAaHHU3MOB BOSHCﬁCTBHﬂ T'€OMAarHuTHOIO I10JIs1 Ha @HSHQGCKOG COCTOsIHHC

YeJoBeKa u Jp.
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Ilensto HaAOmMoAeHM 1o Hactosmen IIporpamme sBisercs oOecriedyeHue MmoTpedHuTenen
HENpPEPHIBHBIMU JIaHHBIMH O 3HAYEHWHM T€OMArHUTHOTO TMOJsl B IMYHKTE HAOMIOACHUS;, pacuér

WHICKCOB reOMarHUTHOM aKTUBHOCTH.

Ha
(HaMMEHOBaHKE CTAllMOHAPHOTO IMyHKTa MarHUTHBIX HAOJIIOACHUI)
MIPOBOJATCS:
(BUZBI U3MEpEHUit)
Hpumep

1 Henpepuoienas yughposas pecucmpayusn eapuayuii 2e0MazZHUMHOZ0 RO,
2 H3mepenus abCONIOMHBIX 3HAYEHUI  IIEMEHMO8 2eOMAZHUMHOZ0 N0 (Y2106  CKIOHeHUs

U HAKJIOHEHUA CUI0B8BIX JTUHUIL 260MAZHUMHO20 NOJIA 8 NRYHKme uaﬁmo()euuﬂ, onpet)eﬂenue bazucHblx 3Htl‘lEHlll;).

2 Hcnoub3yemoe 060py10BaHue

11 puMCcUYaHHUC — Pa3z[en JAOJIDKCH COACPIKATH NEPCUYCHL BCCX CPCACTB HSMepeHHﬁ, BCIIOMOTI'aTCJIbHBIX
YCTpOﬁCTB, NPUMCHSACMBIX MPU BbIINOJHCHUA HBMepeHHﬁ; Tpe6OBaHI/I$I K IIOKa3aTcJIiM TOYHOCTH H3MepeHPII7[;
Tp€6OBaHI/I$I K CpeACTBaM HSMCpeHI/Iﬁ, BCIIOMOTaTCJIbHBIM YCTpOﬁCTBaM; MCTPOJIOTUYCCKHUEC XAPAKTCPUCTHUKU CPEACTB
1/13MepeH1/1171, TCXHUYCCKUE XAPAKTCPUCTUKU BCIIOMOIaTCIIbHBIX yCTpOﬁCTB; JOIYCKA€TCA YKa3bIBaTb Ha BO3MOXKHOCTH
NPUMEHEHHS JPYIMX CpPEICTB W3MEPEHUH, BCIIOMOTaTENbHBIX YCTPOMCTB C AHAJOTMYHBIMU WM JIyYUIUMHU
METPOJIOTUYECKUMHU M TEXHUYCCKHUMHU XapaKTCPUCTUKaAMH, B HNPUIOKECHHUU MOTYT OBITh MPUBCACHBI YCPTECIKU,
TCXHUYCCKHC XapaKTCPUCTUKU u OIIMCaHUusA CpE€acCTB H3MepeHHﬁ u BCIIOMOT'aTCIIbHBIX yCTpOI\/'ICTB

Pa3oBOro U3roTOBJICHUS.

2.1 JIns HempepblBHOW 1M(POBOH pErucTpalMyd BapUaluMil TE€OMAarHUTHOTO  IOJIS

HCIOJIB3YCTCA

(HanMeHOBaHNE 000PYTIOBAHUS H T.II.)

Ilpumep

2.1 /Insa nenpepulénoii pecucmpayuu apuayii 2e0MaHUMHO20 NOJIsL UCHOTb3YEMCAL.

2.1.1 Tpéxxomnonenmnotit ¢hepposzonoosvtiic. macnumomemp FGE (cepuiinoti Ne 1092561; Oouanaszon
UBMEPEHUTl MAZHUMHOU UHOYKUUU NOJIHOZ0 2eomazHumnozo noas om munyc 64000 0o naroc 64000 nTn;
npedenvt  oonyckaemoii nozpewnocmu *0,1 wTn;, wacmommuwvii  Ouanazon usmepenusi om 0 oo 1Iu;
nepuoduunocms usmepenuii 00 1c; cunxponuszauyus maiimepa — c¢ nomowppto ecmpoennoii GPS-cucmemu;
ouanazon pabouux memnepamyp om munyc 0°C 0o naroc 40 °C; nanpancenue numanus - 5B;
nompebnsemas mowgnocms — he 6onee 4 Bm; macca — ne 6onee 4.5 ke).

2.1.2 Mooynw yugpposoii oopabomku u Hakonienus OGHHBIX CO 6CIMPOEHHBIM O10KOM KOHMPONA MOUHO20
epemenu (GPS) ¢ anmennoii u kavenem «MicroLOGy (aemonommnoe muxponpoyeccoproe ycmpoiucmeo
NPeOHA3HaueHo 01 00120CPOUHOZ0 COOPA OAHHBIX C AHAN0Z06bIX OAMYUKO8 U HAKORIEHUsA UHpopmayuu
Ha cmandapmuyio nepzonezasucumyio kapmy namamu MMC-Card; konuvecmeo ananozoevix kanano — 4;
ouanaszonwvt 6xoonvix Hanpaxycenui — =10 B; +5 B; om 0 0o 10 B; om 0 0o 5 B; xapma snepzonesasucumoii
namamu — MMC 0o 4 I'6; nanpayxcenue numanus — om 9 0o 17 B; nompeonsemans mownocms. 0,6 Bm —

0e3 eHympennezo nooozpesa, 2 Bm — npu exnrouénnom mepmocmame; pazmepvt mooyas — 170x120x55 mm;
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ouanaszon paboyux memnepamyp. 6e3 nooozpesa — om munyc 30 °C 0o natoc 60 °C; ¢ 6Kk110UéHHBIM NOOOZPEBOM —
om munyc 55 °C 00 nuoc 60 °C; omunocumensvnas enasxcrnocms — 00 95 %).

2.1.3 Cucmema chopmamuposanus u nepeoauu OnEPpamueHvLIX OAHHBIX NO KAHANY UUPPOBOU CeA3U
(mooyns «Digimager», cepuiinotii Ne L1564; ompaxcaromca xapaxkmepucmuku Mmooyas; MUHUKOMRbIOMED
«UC-7101», cepuiinoiit Ne KI835; ompasicaromca xapaxmepucmuxu MUHUKOMAbIOMEPQ).

2.1.4 Aémomamusuposannoe pabouee mecmo Ne 004 ¢ cocmage:

- cucmemnbiit 610k (cepuiinvrit No 1293459; mooens npoueccopa — Celeron N2840; mun onepamuenoii
namamu — DDR3L; pasmep onepamuenoit namamu — 2 I'b; 06wuii 06vém sncécmrux ouckoe (HDD) — 320 I'b);

- motub (cepuiinvrii Ne 105122029088867);

- Knasuamypa (cepuitnvrii No 2031220298867);

- cneyuanusuposannoe npozpammnoe ovecneuenue (éepcus AARI-2002).

2.1.5 Cucmema oecnepeboiunozo nexmponumanusn (cepuiinvtii Xe T4764006; agmonomnoe epemsn padomut
npu nazpyske 3000 BA co ecmpoennoii akkymynamopmuoii 6bamapeeii +4 EBM — 146 munym; moodenv —
PW 9135-5000 BA; ésixoonas mownocmo BA/Bm — 5000/3500; eévixoonoe nanpaxcenue — 200, 208, 220, 230, 240,
250 B (ycmanasnusaemcs nonvioeamenem); ebixoonas wacmoma — 50 unu 60 I'y (svioupaemcs asmomamuuecku
unu KoHguzypupyemcsa, Kak npeoopasoseamens uacmomst); memnepamypa sxcnayamayuu — om 0 °C oo 40 °C,;

oonycmumas enaxcrnocmo —om 5 00 90 %, 6e3 konoencayuu; pasmepot — 130x444X74 mm; sec — 57 k2).

2.2 Jlna wu3MepeHus aOCONIIOTHBIX 3HAYEHUW COCTaBIAIONIMX T'€OMAarHUTHOTO TIOJIA

HCIOJIB3YCTCA

(HanMeHOBaHNE 000PYTIOBAHUS H T.II.)

Ilpumep

2.2 /Insn usmepenusn adcoiomubix 3HAYEHUI COCMAGAAIOWUX 2EOMAZHUMHOZ0 ROSL UCNOJIb3YIONICA:

2.2.1 ®eppo3ondoswiii dexniurnomemp/unkiunomemp «MinGeo 10» (cepuitnoiii Noe ®H6531975, ouanazon
uzmepenuii mazHumnoi unoykyuu — om munyc 199,9 oo naroc 199,9 nTn; npeoenvt donyckaemoii nozpewinocmu —
+0,1 nTn; ouanason paéouux memnepamyp — om 0 °C 0o niroc 40 °C; macca — ne 6onee 4.5 ke).

2.2.2 IIpomonmnsiit maznumomemp «GSM-19» (cepuiinoiin Ne IIM1243; ouana3on uzmepenuii MazHUmMHou
unoykyuu — om 20 000 0o 120 000 uTn; npedenvt oonyckaemoii nozpewtnocmu — 0,2 nTn; nepuoo usmepenuii —
0,2; 1; 2; 3; 4; 5; 60c¢; ouanazon pavouux memnepamyp — om munyc 40 °C 0o naroc 50 °C; macca —
He 6onee 4,3 k2).

2.2.3 Mupa (cmanoapmnas zeode3uueckas euU3UPHAS MAPKA, 3AKPENIAEHHAS HA CMAILHOM Ooame
¢ pe3voou 5/8” na mopye cmanvnoit mpyovt oumempom 100 mm u onunoii 5 m; ycmanoenena eepmuKkanvho; mpyoa
ROZpyycena 6 ZPyHm HA 27IYOuUHY RPUMEPHO 2 M, YUIMO Rpesbluiaem 2iAyOUHy Ce30HHO20 RPOMEP3AHUA ZPYHMOE
6 pecuone; Ona OonbUWLEN YCMOWYUGOCIMU HUMNCHUIL OMPE3OK mpyodbl CHAOHCEH DEMOHHBIM AKOpPEM; PACCHOAHUE
MeHCOY MOUKOU PACRONIONCEHUA (HeppOo30HO06020 Me00ouma 6 adCONIOMHOM NAGUNLOHE U YCHIAHOG1EHHOI
eusupHoul yenvto cocmaegnsem 150 m; Koopounamot euzupmnou uyenu — 67°58'57" cm. 35°03'32" 6.0.,

NOZPEeWHOCIb ORPedeNleHUA a3umyma cocmaeuna npumepho 8'").
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3 TpeOoBaHnusi 6€30MACHOCTH

IIpumeuanune — Pasmen momxeH comepkaTh TpeOOBAaHWS, KOTOPBIE TPH BBHIMOJHECHUN H3MEPEHHUH
obecrieunBarOT 0E30MAaCHOCTh TPYZIa, COOMIOAEHHUE HOPM IIPOM3BOJICTBEHHOW CAaHHTAPHM U OXPaHy OKpYy)Karomen
cpensl; TpW  HAIMYUM  HOPMATHBHBIX  JOKYMEHTOB, pEIVIAMEHTHUPYIONIMX TpeOoBaHHSA  OE30IIaCHOCTH,
IIPOU3BOJICTBEHHOW CAaHUTApUHU M OXPaHBI OKPYKAIOWIEH Cpeibl, B pa3zelic MPUBOAIT CCHUIKU HA 3TH JOKYMEHTHI.

[Tpu BBINONTHEHUH HETIPEPHIBHOM HU(PPOBOI pEerucTpaluu BapUallii T€OMarHUTHOTO MOJIs
U U3MEPEHHH a0COJIOTHBIX 3HAYEHMH 3JE€MEHTOB T'€OMAarHUTHOTO MOJS COOJIIONAIOT CIEAyIOIIne

TpeOoBaHUs:

(nepeuncnstoTcst TpebOBaHMs 0€30MAaCHOCTH, TIPOU3BOICTBEHHON CAHUTAPHH U T.I1.)

Ilpumep

Mo evinonnenus nenpepvléHOl WUPPOBON pecucmpayuu ApuUAUUIl 2e0MAZHUMHO20 NOAA U UMEPEHUI
adCONIOMHBIX 3HAYEHUI COCMABTIAIOWUX 2CO0MAZHUMHO20 NOJA 0ONYCKACMCA NEPCOHAn, usyuueuiuit Hncmpykyuio
no mexnuke Oezonacnocmu npu padome c Inekmpuueckum ooopyoosanuem na CII maznumnvix nadnooenui
I'MC «Jlogeozepor» PI'BY «Mypmanckoe YIMCy» u npoweduiuii uncmpykmax)gc na padouem mecme uHicenepa-
2eoghuzuka (mexnuka-zeogusuka).

IIpu évinonnenuu pabom nepconan 00a3an:

- usyuumv Texuuueckoe onucanue u Hucmpykyuro no 3IKcnayamayuu mpeEXKOMNOHEHNMHOZ0
deppozonoosozo maznumomempa «FGEy;

- usyuums Texnuueckoe onucanue u Hucmpyxuyuio no sxcnnyamayuu modynsn «MicroLOGy;

- uzyuums  Texnuueckoe onucanue u Hucmpykyurwo no IKkcnayamayuu  eppo3onoosozo

deknunomempa/unkiunomempa «MinGeo 10».

4 TpeOoBaHusi K KBAIH(PUKALMM INEPCOHATA CTAIMOHAPHOIO0 NMYHKTAa MArHUTHBIX

Ha0JII0AeHU
IIpumevyanue — Pa3gen A0/DKeH comepkaTh CBeAeHUs 00 ypoBHe kBamupukanuu (mpodeccun,

00pa30BaHUM, IPAKTUIECKOM OTIBITE U JIP.) JIUII, TOMYyCKAEMbIX K BBHITIOJIHEHUIO HAOIIOICHUN .

K BbimosnHeHuto wusMepeHuil u (uiau) o0paboTKe UX pe3ynbTaTOB JOMYCKAIOT JIHII:

(nepeuncisitoTest TpeOOBaHMA K YpOBHIO KBanupukanuu (npodeccun, 00pa3oBaHUH, IPAKTHYECKOM OIIBITE U AP.))

Ilpumep

K evinonnenuro macHumHusIX usmepenuii u (uau) oopadomre ux pe3yibmamos 0OnycKaonm auy, UmMeroumux
obpazosanue He HUIHCE CPEOHEZ0 C 00A3AMeNbHBIM NPOXO0dHCOeHUEM UHCMPYKmadxca no padome. Jluya, donyuiennole
K 6bINOJIHEeHUI0 u3mepenuil u (uau) o6padomike ux pe3ynbmMamos, OO0JHCHbL 3HAMb U CHIPO20 BbLINOJIHAMD
mpebosanusa HOPMAMUBHBIX OOKYMEHM 08 U UHCMPYKUUIL RO NPOGEOEHUI0 UIMEPEHUL.

TEXHMK'280¢u3uK OMHOCUmMCA K Kamezopuu cneyuaiucmaoes.
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Ha oonxcnocmo:

- MeXHUKa-2eopu3uKa NPUHUMAEMCA TUYO, UMeloujee cpeoHee npogeccuoHanvHoe (2e0102U4ecKoe)
obpazoeanue 6e3 npedvasneHus mpedosanuil K Cmaxycy paoomaol;

- mexuuka-zeopuzuxa Il kamezopuu npunumaemcsa (nepeeooumcs) U0, UMelOUlee CpeoHee
npogheccuonanvnoe (2eonozuueckoe) oopazoeanue u cmayc padomvl 6 O0JIHCHOCHIU MEXHUKA-2e0PU3UKA
He meHee 08yx nen;

- mexHuKa-zeousuka I kamezopuu npunumaemcs (nepesooumcs) auyo, umerouiee
cpednee  npogeccuonanvHoe  (2eonozuueckoe)  00pazoeanue U cmaxyc padomel 6  00NHCHOCHU
mexnuxa-zeousuxa || kamezopuu ne menee 0gyx nem.

Huorcenep-zeopuzuk omuocumesn K Kamezopuu CReyuaiucnios 8blCuiezo ypoeHa Keanupuxkayuu.

Ha oonscnocmo:

- UHMICEHepa-2eouU3UKA NPUHUMAEMCA JUYO, uMeloujee evicuiee npogeccuonanvHoe oobpazosanue
(bakanasepuam, cneyuanumem, mazucmpamypa) no cneyuanvnocmu «luopomemeoponozuny, «Ilpuknaonan
2uopomemeoponozun» UL Gvicuiee npogeccuonanvHoe o00pazoeanue 6 ooénacmu GuUIUKO-MamemMamuiecKux,
ecmecmeennblX HAyK, MeXHUKU U MeXHON0Zuu; npoPeccuonanbHas NnepenoozomosKka Nno HANPAGIEHUIO
npogeccuonanvnon odeamenvnocmu 06e3 npedvaenenus mpedosanuii K cmadxcy pabomul. /nsa nenpoguivnozo
(mexnuueckoz0) o0pa306aHUs PEKOMEHOYemca 0ONOTHUMENbHOE NPOPeccCUoHaNbHoe 00pa3osanue — nPozpammol
npogheccuonanvroil nepenoozomosKu;

- unycenepa-ceopuzuxka Il kamezopuu npunumaemca (nepegooumcs) nauUYo, umeloujee gGuicuiee
npocgpeccuonanvnoe oopazosanue no cneyuansnocmu «luopomemeoponozuny, «llpuknaonas zudpomemeoponozusy
unu evicuiee npogheccuonanvhoe oopaszoeanue é oonacmu PU3UKO-MAMEMAMULECKUX, eCINECBEHNHbIX HAYK, MEXHUKU
U MexHonozuu; npogeccuonaIbHaAs NePenooomosKa no HANPAGIEHUI0 NPOPeccUOHAnbHON 0eamenbHOCIU; CIajic
padomvl ¢ O00JNHCHOCHU UHIICCHEPA-2e0PUUKA 2UOPOMEMEOPOI0ZUYECKOU CIYHCObL UMU HA OpY2UX OO0JIHCHOCHAX,
3amenaemsix CREYUAIUCIAMU C 6bICULUM NPOGhecCUOnanbiblm 00pA308aAHUEM, He MeHee MPEX 1em;

- undcenepa-zeouzuxa I kKamezopuu npunumaemca (nepeeooumcsa) uUo, uUMelOUiee  gvicuiee
npogheccuonanvnoe oopazosanue no cneyuanvhocmu «l'uopomemeoponozusny, «llpuxknaonas zudpomemeoponozusny
unu evicuiee npogheccuonanvrHoe o00pazoéanue 6 obdnacmu GUIUKO-MAMEMAMUYECKUX, €CHIECIEGEHHbIX HAYK,
MexXHUKU U  MeXHON02UU; NpohecCUOHANbHAA  NEPEen00zOmOosKa N0  HANPAGIEHUI0  NPOecCUOHANbHOT
oesamenvHocmu; Cmadxye padomvl 6 O0JICHOCMU UHIICEHEPA-2e0PU3UKA  2UOPOMEMEOPOT0CUUECKOT  CIIYHCObL

Il kamezopuu ne menee mpéx nem.

5 TpeGoBaHMs K YCJI0BHSIM MATHUTHBIX HA0II01eHUIT

HpHMe‘IaHI/Ie — Pa321en JOJDKCH COJACpkKATh IMEPEUYCHDb BIHUAIOUMINX BEJIWMYUH, WX HOMHUHAJIBHBIX
3HAYCHUH | (I/IJ'II/I) TpaHul] AHAlla30HOB BO3MOXKHBIX 3Ha‘leHHI>i, a TakKiKe JpYruc XapaKTCpUCTHUKHU BIUAIOMINUX
BeanunH. K YUCITY BIUAIONIUX BCIWYUH OTHOCAT MapaMCETpbl CPEA, HAIPAKEHUE MW YaCTOTY TOKa IHUTaHUA,

TEMIIEPaTypy OKPY>KAIOLIETO BO3AyXa U APYTUE XapaKTEPUCTUKH.

HpI/I BBIIIOJTHCEHHUH MAarHUTHBIX Ha6JIIO,ZleHHI>'I JOJIZKHBI CO6JIIO,Z[E[TBC$I ClIeayroumuc yCciaoBus:

(mepedncrnstores TpeOOBaHUS K YCIOBUSM MPOBEICHUS HAOIIOACHIH )
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Hpumep

Ilpu evtnoanenuu MazHumMHLIX HAOIO0EHUIL OOIIHCHBL COONIOOAMBCA Cedylouiue yCnousn:

- Ha meppumopuu CII mazHumneix HabII00eHUTl OElicMEYIOm 02PAHUYEHUA HA T100ble CIPOUNteIbHblE
U X03AUCHIGEHHble pPADOOMBl, HA 6bE30 MPAHCNOPMA U HA paA3MeuieHue (GeppomMazHUMHBIX MaAmMepualos.
Jna  ucKnloueHus MAZHUMHBLIX NOMEX NPOU3GOOCHEEHHO20 XAPAKHEPA PACCHOAHUE Om  NAGUILOHOE
00 mMexHUu1ecK020 30aHUs U HOOBE3OHBIX 00PO2 001ICHO Obimb He menee 100 m (zpy3oeas mawuna unu aemoodyc
Ha paccmoanuu 80 m oarom maznummuyio nomexy oxono 1 nTn);

- Heo0x00umo odecneuums «MAZHUMHYIO YUCHOMY» HAOAI00amens, npoeooAwe20 pabomel 6 NAGUIbLOHE,
He 00nyCcKamb UCNOIb308AHUA 00€HCObL U 00Y8U C MAZHUMHBIMU ITIEMEHMAMU, MAZHUMHBIX 0YKO8 U M.N.;

- 6 MAZHUMHOM NABUILOHE UCKIIOUAemcA (RO 603MOMCHOCMU) pazmeujeHue MAZHUMHBIX NPeoMemos,
a makce 6CNOMOZAMENbHBIX MAZHUMHDBIX RPUOOPOE U YyCIPOTICME;

- 6 cilyuae uUcCnob306AHUA 01 AOCONIOMHBIX U 8APUAUUOHHBIX U3MEPEHUIl 00HO20 NABUIbLOHA, HEOOX00UMO
Pazmewames MazHUMOMEmpPsl HA MAKOM PACCMOAHUL, KOMOPOe NPAKMUYECKU UCKIIOUAem Ux 63aumMHoe 6nuAHUE;

- UCKnIouumb (RO 603MOJCHOCHMU) 6Ce nepeMeuw|eHUs MAZHUNOMEMPUUECKO20 000py006aHUA
Ha nocmamenmax,

- memnepamypa 6 nAGUILOHE 00NHCHA NOOOePHCUBAMbCA 8 Y3Kom (He bonee 5 °C) ouanazone, mak Kax eé
3HAQUUMmMeETbHblE UBMEHEHUA GIUAIOM U HA MAZHUmMomempsl, u Ha nocmamenmol. Iloodeprcanue cmadunvHol
memnepamypusl 6 NAGUNLOHAX AGIAEHICA GANCHBIM (PAKMOPOM NOGLIUEHUA KAUECMEA NOIYUAEMbIX OAHHbBIX, MAK
KaK ece MAazHUmomempusl umelom ceoil memnepamyphuolil Korgpgpuyuenm. Hzmenenue memnepamypol modcem
6UAMb 8 MAZHUNIOMEMPAX HA 63AUMHOE PACHON0NCEHUE Oemaieil, Ha UX pamepsl, Ha CUCHEMY nPeodpa308anus
cuznana 6 npubopax, a maxyice Ha NOCMAMEHNMbL;

- oonycmumulii Ouana3on Hanpsaxcenus numarouieii cemu om 200 0o 240 B ¢ wvacmomoi 50 I'y;

- 01 obecneuenus Henpepvienoi pavomer modyns «MicroLOG» 6 ycrosusx HecmabunbHozo
INEKMPONUMAHUA HEOOXO00UMO UCHONB3IOGAMb AKKYMYAAMOpP Hanpaxcenuem 12 B. Axkkymynamop mozcno
HenpepuvIeHO NOO3APANCAMb AEMOMAMULECKUM 3apA0HbIM yempoiicmeom. Emxocms akkymynamopa nooéupaemcs
u3 yuéma cpeonezo nompeodnenus u EMKOCMU UCHOIb3YeMO20 AKKYMYAAMOPA, a maxice Heo0Xo0umozo epemeHu
ABMOHOMHOCIU YCIMPOIICMEa,

- OMHOCUMENbHAS 6IANCHOCD 8030YXA 6 NABUNIbLOHE He doicha npesbiwamp 95 %;

- MUHUMANBbHO Oonycmumoe paccmosanue 00 mupot ona CII mazHumnvix HaOAI00EHUI CPEOHUX U HUSKUX

wiupom — om 300 00 350 m u m.n.

6 IHoaroroBKa K BBIMOJIHEHUI0 MATHUTHBIX HAOI0AeHM il

I1 puMCUYaHUC— Pa3nen JAOJDKEH COACPIKATh ONMHMCAHHUE NOATOTOBHUTEIIbHBIX pa60T, KOTOPBIC IMPOBOISAT
nepea BbIIOJIHCHUEM HETOCPEACTBECHHO Ha6J'IIO,H€HHﬁ. K 3TUM pa60TaM OTHOCAT MPEABAPUTCIILHOEC ONPECACICHUC
3Ha‘l€HI/Iﬁ BIIUAOIINX BCJIMYUH, IMOATOTOBKY 158 IMIPOBEPKY PEKUMOB pa6OTLI CpCACTB HSMCpeHI/Iﬁ
U ApYrux TEXHUYECKUX CPCACTB (YCTaHOBKa HYJIsd, BBIACPIKKA BO BKJIFOYEHHOM COCTOSIHMH, TECTUPOBAHUC U T.H.);
€CJIM HOpAAOK TIOATOTOBUTECIbHBIX pa60T YCTAHOBJICH B JOKYMCHTax Ha CpEACTBa I/I3M6p€HHﬁ n Japyrue

TEXHUYCCKUE CPEACTBA, TO B pa3acyi€ IPUBOAAT CCBIIIKM HAa OTH JOKYMCHTHI.

HpI/I IMOATOTOBKE K BBIIIOJIHCHHIO Ha6HIOI[CHI/II‘/’I MMPOBOJAT CICAYIOIINEC pa6OTBIZ

(omrcaHWe TIOITOTOBUTEIBHBIX paboT)
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Ilpumep

Ilpu noozomoexe K 6btnOIHEHUIO HADIIO0EHUTI NPOBOOAM C1E0YIOUiUEe PADONIbL.

- KOHmMPOb 00uie20 COCMOAHUA 8APUAYUOHHO20 NAGUILOHA U YCHMAHOGNEHHO20 6 HEM 000py008aHUA
(obecneuenue becnepeboiinoii pabomol);

- KOHMPOJIb 34 OMCYymcmeuem MazHunHolx nomex na meppumopuu CII maznumuvix nadarooeHuil;

- KOHmMPOJb MEXHUUECKO20 COCHIOAHUA CUCHEMbl IHEP200OecneueHUs KOMRNIeKcad U HARPANHCEHUA
numarowieil cemu;

- KOHmMPOJIb cucmemsvl OMONIEeHUsA U MeMREPAMmyPbl MAZHUMHO20 RAGUTbOHA;

- 00uwUIl KOHMPONL PAGOMbL MOOYIA YUPPOBOT 00PAGOMKU U HAKONIEHUA OAHHBIX;

- HPOGEPKY CUCHIEMHBIX UYACO8 padouez0 KOMNviomepa, 6pemsa KOmopo2o CUHXPOHUZUDYEmCA
KOHMPONEpoM mMooyisa yudpoeoii oopadbomku u Hakonienus 0annvix no cuznanam GPS-npuémnuxa;

- KOHMPOJIb padomsl KOMNIEKCA U KAYeCmea pezucmpayuy 6apuayuil 260MazHUMHO20 noa no zpajduxkam
ABMOMAMU3UPOBAHHOZ0 PADOUE20 MeCIA MACHUM 0024

- npoeepky pabomocnocoonocmu u obcayncuganue mooynsn «MicroLOG» nepconan CII maznummuwix
HaOn100enull  npouzeooum 6 coomeemcmeuu ¢ mpedosanuamu O0okymenma «Texnuueckoe onucanue

u uncmpykyus no Ixkcnayamayuu mooyis «MicroLOGy eepcus 1.30».

7 HOpﬂ)IOK BBINNOJTHEHUA MAIrHUTHBIX HaﬁJ’IIOIleHI/Iﬁ

IIpumeuanunme — Pazmen nmomkeH comepxaTh IEpedeHb, OOBEM, IOCIENOBATEINBHOCTH OIEPAIi,
NEPUOJUYHOCTh M  YHUCJIO U3MEPEHUH, OINHUCAHUE OIEpaLMi, KPUTEPUU IPUEMIIEMOCTH  PE3yJIbTaTOB
MIPOMEXYTOUHBIX M3MEpEHUi, TpeOOBaHUS K MPEACTAaBICHUIO TPOMEXKYTOUHBIX U KOHEYHBIX pPE3YJIbTaTOB
(uncino 3Havamux nudp W Ap.); €CIAM TOPSJIOK BBHINOJIHEHHS OIEpalil YCTaHOBIEH B JOKYMEHTax
Ha IPUMEHIEMBIE CPEACTBA HU3MEPEHUI U Jpyrue TEXHHUYECKHE CPEACTBA, TO B pa3jeie HIPUBOAAT CCBUIKU
Ha 3TH JIOKYMEHTHI, B pas3zeine (mojapaszeinie) NpUBOAIT TpeOoBaHME 00A3aTENbHONW pETUCTpalué pe3ylbTaToB
MIPOMEKYTOUHBIX HW3MEPEHUH W 3HauYeHWH BIMAIONIMX BEJIMYMH; TPH HEOOXOIUMOCTH YKa3bIBAlOT (OPMBI

peructpanu NpoMeKyTOUYHBIX PE3YJIbTATOB Ha6J'HO,Z[€HPII>i W 3HAYCHHUI BJIMAOOINX BEJIUYUH.

IIpu nmpoBeieHN U3MEPEHUI

(HpI/IBOI[ﬂT HaMMCHOBAHUEC H3MepﬂeMOI7[ BeJ'II/I‘{I/IHLI)

BBINIOJIHSIOT CJIEIYIOIINE ONepaluu:

(IpUBOIAT ONMCAHUS OTIEPALHiA)

Ilpumep

Maznumosapuayuonnvle Had1100eHUA NPOBOOAMCA HEnpepbleHo no Bcemupnomy ckoopounuposannomy
epemenu (BCB, UT).

Abconromnvie nabnwdenus nposooamcs ne pexce 5 paz 6 mecay makice no Bcemupnomy
CKOOPOUHUPOBAHHOMY 8DEMEHU 6 NEPUOOBL C HAUDOIee CHOKOUHBIM COCIOSIHUEM 2e0MAZHUMHO20 NOJIA .

IIpu npogedenuu usmepenuii abcoaOMHBIX 3HAUEHULL COCIMAGTAIOUIUX 260MAZHUMHO20 NOJIA HYIb-MEMO00M

6bINOJIHAIOM cne()ylomue onepavuu:

(npugodam onucanue onepayuii 6 coomeemcmeuu ¢ npunoycenuem K)
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Pezucmpayua eapuayuii mpéx cocmagnAlOWUX 2eOMAZHUMHOZ0 NONA NPOGOOUMCA AHAN0Z08bIM
MPEXKOMNOHEHMHBIM  (PEPPO3OHOOM UNU  MPEXKOMROHEHMHBIM KEAPUEBLIM MAZHUMOMEMPOM COBMECHIHO
¢ uugposvim usmepumenvuvim  Komnaekcom «MicroLOGy.  EjrcecekynOHble 3HAUEHUA  COCHIAGNAIOUWUX
2COMACHUMHO20 NONA PESUCMPUPYIOMCA HENOCPEOCMEEHHO 6 KOHmpoJiepe mooyis uudposoii oépadomku
u Hakonnenus OauHvIX Ha Gryw-kapme MMC. Cunxponuszayus epemenu 6cez0 KOMHIEKCA OCYU,eCHEIAemcs
agmomamuuecKu uepe3 6CHMPOCHHbBII 8 MOOYNb UUPPO6oil odpabomKu u Hakonienua oaunvix GPS-npuémnux.
Pezucmpupyiowjaa annapamypa ycmaHoe1eHa 6 MAZHUMOGAPUAYUOHHOM naguiboHe. B smom dce nasunvone
PAacnosodcenbl adconiomusle npUOOPLL: OEeKIUHOMEMP/UHKIUHOMEMDP U NPOMOHHBLI Maznumomemp. Himepenun
RPOMOHHO20 MAZHUMOMEMPA COBMECHHO C BAPUAUUOHHBIMU USMEPEHUAMU OM MOOYIA ROCHYNAIOM 8 CUCHEMY
dopmuposanua onepamusnvix oannvix. /lanee ungpopmayus nepedaémea 6 ocnoenoe 30anue, 20€ paAcnoONONHCeHO
pabouee mecmo Had100aAmens.

B nabopamopnom nomeujenuu 0CHO6HO20 30AHUA YCHIAHOBTIEH KOMRbIOMEDP CO CREYUATUIUPOEAHHBIM
RPOZPAMMHBIM ODecneyenuem aeMOMAmMu3upo8annozo paoouezo mecma habnooamensn. Ha komnvlomepe
Habnwoamensa npoeoOOUMcA KOHMPOb padomsl APUAUUOHHO20 KOMRIEKCd, 4 MAaKdice COCMAGIAIOMCA
onepamugHbsle C60OKU.

Cpeonemunymmuvle 3HAUEHUA GAPUAWUI 2€0OMAZHUMHOZ0 NOAA U 3HAYEHUA NOJIHOZ0 BeKMopa
2€0MAZHUMHO20 NOJIA NEPEOalOmcs 6 UOe PoPpMaAmMupoBAHHBIX COOOWEHUI Yepe3 CRYMHUKOGBLI UL HA3EMHbLIl
KaHavl C6A3U ¢ NOMOUbIO MUHUKOMRbIOMEDA.

Ilpu g¢vinonnenuu maznumnoix Haodaooenuil nepconan CII maznumusix Hada00eHUl 00a3aH:

- cedumbs 3a ONepamusHOCHbIO nepeoau UHPopmayuL, 3a KA4eCmeoM nepeoagaemvlx OAHHbIX;

- co0nwdams Ccpoku cocmagienus U nepeoauu  menezpamm  kooamu AMIUIH  (AMPLI),
MAI'MA (MAGMA), YMAI'® (UMAGF);

- PEYNAPHO U C HAONEHCAU UM KAUeCHI8OM OCYUECMEIIAMb NPOBeOeHUE ADCOIIOMHBIX U3MEPEHUTL;

- CBOEBPEMEHHO OOHapY)HCUBAMb U NPUHUMAMDL 6Ce Mepbl Ons  YCMPAHEHUs HeucnpagHocmeil
obopyoosanus. O G03HUKHOGeHUU J1I00bIX HEUCHPAGHOCMEI U HAPDYWEHUAX NPpU NPOGEOeHUU PeYNAPHbBIX
Haonooenuil cooouwyamsv nHauanvuuxy I'MC «J/losozepon. Pe3ynvmamul ycmpaneHus HeucnpasHocmeil noopooHo
onucvigaomcsa ¢ 0okymenme «Kypnan sxcnayamayuu cpeocme MAZHUMHBIX HAONIO0CHUN U PE2UCMPAYUL 6CeX

61006 pabom, RPOU3EOOUMBIX HA NYHKME HADII00EHUTL).

8 Oo6padoTka u opopMiIeHHE Pe3YTbTATOB MATHUTHBIX HAOGJIIOIEHUH

IIpumeuanue — Pasmen JoDKEeH cOJepXaTh ONHCAHHE CHOCOOOB OOpabOTKM H TONYYCHHS
pe3yabTaToB HaOmIOJeHWUH (ecnd crmocoObl 00pabOTKM pe3yiabTaTOB HAONIOACHUN YCTAaHOBJIEHBI B JAPYTHX
JIOKYMEHTaX, B pasjelie MPUBOJAT CChUIKM Ha 3TH JOKYMEHTBI), ONHCaHHE ONpE/CICHUs] pacu€THBIX apameTpoB
W MHJEKCOB; JaHHBIe, TpeOyeMble Ul MOJY4YECHHUS DPE3yJbTaToB HaONIoNeHWH (KOHCTaHTHI, TaONMIBI, TpaduKH,
YpaBHEHHS H T.N.) (MPU HEOOXOAMMOCTH), INPH OOJBIIOM OO0BEME MaHHBIX WX MPUBOMAT B MPHIOKCHUU;
TpeOoBaHnMe  00s3aTeJILHOW  perucTpanuyu  oO0pabOTKM  pPe3yNbTaToOB  NPOMEXYTOUHBIX  HaOJrone HUH
¢ ykasanueM (mpum  HeoOxoaumoctn)  (GOpMBI  TakoH  perucrpauumu  (Ha ~ OyMaXXHOM  HOCHTEJe
WIM B DJJIGKTPOHHOM BHJE); TpeOoBaHMS K QopMe TpeACTaBIeHUs pe3yasTaToB HabOmromeHuid ((hopMbl
MPEICTaBICHAA pE3yNbTaTOB HAOMIONCHHH B TporpaMMe HAONIOOCHWHA [OJDKHBI COOTBETCTBOBATH (opMam

MIPEICTaBICHAS PE3YJIbTATOB H3MEPEHUH, TPUBEIEHHBIM B HOPMAaTHBHOM TOKyMEHTAITNH ).
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O6paboTKy pe3ylbTaTOB U3MEPEHHM TPOBOAST

(HpI/IBO,HHT OIMCAHME CII0CO0a WM Ha3BaHUE ,HOKyMeHTa)

Odopmiienne pe3yinbTaTOB U3MEPEHUN OCYIIECTBISETCS

(nmpuBOAAT OMMcanue (coepKaHUE) KOIA)

Ilpumep
Ilpu npoeedenuu usmepenuil adcoIOMHBIX 3HAYEHUIL COCMABTIAIOWUX 2E0MAZHUNHO20 NOJIA O)cemHbIM

Memooom 0b6pabomka u opopmienue pe3yibmamos

(npueoodsm onucanue ¢ coomeemcmeuu ¢ npunoxcenuem H)

Onepamuenyio ungpopmayuio 0 eeruduHe aMRAUMYObl (0M  MUHUMYMA 00 MAKCUMYMA)
2opuszonmansvhoit  cocmaenarowen H 6 Hnanomecnax nepedaémca 6 kode AMIUIH (24 pasa
6 cymku).

Hugpopmayua o mpéxuacoswvix oyenkax cocmoaAHUA 2e0MAZHUMHO20 noaa — K-undexcwvl nepedaromca
6 k00e MAT'MA.

Cymounaa oueHKa cOCMOAHUA 2e0MAZHUMHO20 nona — Ax u K-unoekcol, ceomaznummnsie 803MyuieHus
u epemsa ux nposaenenus nepeoaémca 6 kooe YMAI'®D (nepedaémca odun paz 6 cymku, 00bém nepeoasaemoil

um[)opmauuu 3aseucum om pecucmpauuu }IGJleHu}l).

9 Ilepenaua pe3yJIbTATOB MATHUTHBIX HAOIKOIeHU

IIpumeuanue - Pasmen momkeH comepkaTh TpeOOBaHUSA K (QOpMe MPEACTaBICHHA pPE3yJIbTaTOB
HAOIIOJICHUH ¥ COJICp)KAHHIO TTAKeTa ONepaTHBHON HHpopMarun. @opMbI IpeCTaBICHUS Pe3yIbTaTOB HAOIIOICHUH
B Iporpamme Ha6J'IIOZ[eHHI>1 JOJIDKHBI COOTBETCTBOBATH (I)OpMaM MNPpEACTABJICHUS PE3YyJILTATOB H3MepeHHI7I,
HpI/IBe,Z[éHHBIM B HOpMaTHBHOﬁ JAOKYMCEHTAlMU; B Ppa3Acii€ YKa3bIBarOT 00BéM U NepUOANIHOCTD nepeaaBaeMoﬁ

nHpOPMaLNH, IEpPEeYeHb CIIOCOO0B U aJpecoB e€ meperadn.

[lepenauy pe3ynbTaToB U3MEPEHUM TPOBOAST

(MpUBOAAT COlEPKUMOE MAaKeTa ONePATUBHON MH(pOPMAIMH, COCOO U a[IPECaTOB ero nepeiayu)

Ilpumep

Cymounsiit naxkem onepamuenoii ungopmayuu CII maznumnvix naonrooenuit cocmoum u3 24 c6000k
AMILIH, ¢ocomu c6000k MAI'MA u oonoii c6ooxu YMAI ®.

Pesynomamol  nepeuuHbIX UBMEPEHUI 6apUAUUIl 2e0MAZHUMHOZ0 RO NEPeOaiomcs Henpepvieno
6 pexicume peanvnozo epemenu 6 PI'bY «AAHHH».

Onepamuensle yugposvie oannvie 3HAYEHUT COCMABIAIOWUX 2EOMAZHUMHO20 NOJIA 6 PeaibHOM 8PeMeHU
nepedaiomcsa (kaxcovie 10 munym unu uawe) ¢ ®I'BY «AAHUH» (20n06noe HUY no eudam nabdnrooenuii
6 Poczuopomeme). Ceo0Ku-menezpammol 0 603MYULEHHOCHU 2€0MACHUNIHO20 NOJIA 6 YCMAHOGNEHHOM NOpAJOKe
omnpaenawomeca no kKananam eedomcmeennoi cemu Poczuopomema ¢ @IBY «Mypmanckoe YI'MCy»

(pecuonanvhblit UHGOPMAYUOHHO-AHATUMUYECKUL YEHMDP MOHUMOPUHZA 2€0(PU3ULECKOU 00CMAHO6KY).
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Cocmaenenue u nepeoaua ¢ cucmemy ACII] Poceuopomema onepamusnoii ungopmayuu Kooamu
AMIITH npouseodumca @ pexicume peanbHO20 6PeMEHU (Npu HOPMAAbLHOU padome annapamypvl pecucmpavuu
u ceaszu) nepedaémca aemomamuuecku edxceuacno, MAI'MA — ¢ cunonmuueckue cpoku, pas 6 mpu uacad,
YMAI'® — pa3 ¢ cymku; npu cooax ¢ pabome annapamypul — Hab1100amenem.

Ha CII maznumnuix HAOAI00EHUI UHNCEHEPOM-2€0(PUIUKOM €IHCEMECAYHO COCMABNACHICA KPAMKUIL
uHopmayuoHnBli omuém o0 padome MAZHUMOMEMPUUECKOU aAnRApamypsl U NPOGEOeHUU AOCOTIOMHBIX
HaO100enuil.

Ilpu eo3nuKHOGeHUU cOOes 6 pabome 000py00GaAHUA UNU 6DEMEHHOM OMCYMCMEUU ONepPamuHoil
ungopmavuu 6 aopec omoena zeogpusuku OPI'bY «AAHUH» omnpaenaemca omuém o épemenu Ha4ana u OKOHYaAHUA
nepepvl8oe 6 nposedeHUuU HAOIIOOEHUTI U UX NPUYUHE, 4 MAKMCe CNOCODAX YyCMPAHEeHUs HeUCnPAGHOCmell.

Omoenvro 6edémcea HcypHai o pabomax no npoeepke, KOHMPOIbHLIM USMEPEHUAM U RPOPUIAKMUYLeCKUX
Meponpuamusx, NPo8OOUMbBIX 6 MAZHUMHOM NAGUIbOHE U 8 PAfoyeM HOMEW|eHUU C MAZHUMOMEMPUUecKol
annapamypoil.

B cayuae negosmosrcnocmu camocmoanmenbHo CRPAGUMBCA C 603HUKULUMU NPOOIeMamu 6 adpec omoena
ceopuzuxku O®I'BY «AAHUH» na apec geo2@aari.ru HAnRPAGIAEmcsa COOMEEMCmEYIOWUIl 3anpoc ¢ yKa3aHuem
Xapaxkmepa HeUuCnPaeHOCmu.

B konuye 200a cocmaenaemca 200060ii oOomuém, € KOMOPOM 0000WaIOMCA  edHcemMecAUHbIe
UHpopmayuonnvle omuémol, u opmyaupyemcsa ooujee coCmoaHue NPOBEOCHUA 2e0MAZHUMHBIX HAONI0O0CHU
3a npowedwuii 200. Ilpu HeobdxoO0umocmu nononnenus o000pyO0SAHUA PACXOOHBIMU Mamepualamu,
O0ONOJIHUMETbHBIMU UHCIMPYKUUAMU, 4 MAKIHCE HE0DXO00UMOCHU NPOBEOCHUs PEMOHMHBIX PAOOM COCMABNAIOMCA
3a:A6KU, KOMOpble NPpuUIAalomca K 2000860my omuémy u nepedaiomca 6 DIBY «Mypmanckoe YIMCy
(pecuonanvHblii.  UHPOPMAUUOHHO-AHATUMUYECKUIL  UEHMD  MOHUMOPUHZA  2e0(U3uUecKol  00CMAHO06KU)
u ¢ @OIBY «AAHHUH». B ciayuae Heomo0iCHOU HEOOX00uMOCHmU 3aA6KA Modcem Ovlmb Hanpaenenda
6 11000¢€ 8pems.

IlIpu coaue Oesxrcypcmea Oerxcypnuwlii nabawoamens 3anonnsaem Kypnan npuéma u coauu oexncypcmea,
6 KOmopom ompaycdaem HAIUYUe U COCHIOAHUE ANNAPDAMYPLl, HATUYUE HMEXHUUECKOU U MemoouuecKoi
OOKYyMeHmayuu, HeoOX00uUMoll 0712 NPOGEOCHUs HAOII00eHUll, RPOMUBONOINCAPHOE COCMOAHUE NOMEW|eHUTl,
6 KOMOpbIX YCHAHOGIEHO MAZHUmomempuueckoe ooopyoosanue. Coarowuii oexcypcmeo nabdniooamens 00sa3au

npo8eCmU UHCHMPYKMAIC 3ACMYNAIOue20, nepedams eCb KOMNIEKM 000PYO00BAHUA U OOKYMEHM AU UL,

Or Ot ®I'BY « YI'MC»

(ronoBroro HUY no Bunam Habmonenuii B Pocruapomere) (pernoHaIbHOr0 HH(GOPMAOHHO-aHATUTHYECKOTO IEHTpa

MOHHTOPHHTIA Te0(H3NIECKONH OOCTAHOBKH )

(TOTDKHOCTB)
/ / (TOIKHOCTB)
(mmoxmuce) (pacu(poBKa MOIIICH) / /
(moanuce) (pacumpoBKa MOAIKCH)

Hauvaneauk
(CII MarHUTHBIX HAOIOCHHIA)
/ /
(moxnuce) (pactmdpoBKa MOIIHCH)
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Hpuioxkenune E
(cipaBOYHOE)

Cpe)ICTBa H3Mepe1mﬁ r¢eOMarHuTHOIO 1moJis

E.1 XapakTepHCTHKH CPeJCTB M3MepPeHMii MATHUTHBIX BeJIMYNH

K 0CHOBHBIM XapaKTepUCTHUKaM CPEJICTB U3MEPEHUI MarHUTHBIX BEJIMUUH OTHOCSTCS:

a) YYyBCTBHUTEJIBHOCTb M3MEPHUTEIBHOIO NpUOOpa — OTHOLICHHE W3MEHEHHs] CHUTrHaja
Ha BBIXOJ€ M3MEPUTENBHOIO MPpUOOpa K BBI3BIBAIOLIEMY €0 M3MEHEHUIO U3MEPSIEeMON BEJIMYMHBI.
JI71st MarHUTOMETPOB C JIEKTPHUECKAM BBIXOJIOM STO OTHOIICHHE BEIMYMHBI U3MEHEHUS HAIIPSHKCHHS
Ha BBIXO0JIC MAarHUTOMETPA K BEIMYMHE U3MEHEHHS T€OMAarHUTHOTO TIOJISI M U3MEPSETCsI, HallpuMep,
B B/Tn wnu MB/HTn; nns aHanmoroBeIx MarHUTOMETPOB € 3aKChi0 HA (hoTOOYyMary — 310 MM/HT L.

[Topor 4YyBCTBUTEIBHOCTH MAarHUTOMETPOB XapaKTEpU3YeTCs BEIUYMHOM MarHUTHOMN
WHAYKIUH TI0JI, KOTOPOE CHocoOeH 3aperucTpupoBaTh NpUOOp (M3MEpseTcsi B HAHOTECHAX),
1 uTn = 10 Tn umu muxorecnax, 1 nTn = 1012 T);

0) meHa jeineHus (MOCTOSTHHAas MarHUTOMETpa) — oOpaTHas BEJIMYMHA YYBCTBUTEIBHOCTH
Ha3bIBAETCS IOCTOSSHHON MarHUTOMETpa;

B) pa3pemiaromnas CIoCOOHOCTh — OMpEIeNseT Ty MHHUMAIBHYIO pa3HUIy WHIYKIWH,
KOTOPYIO BO3MOYKHO 3aperucTpupoBaTh NpuOOpoM (M3MepsieTcsl B HAaHOTeCax ),

I') AMana3oH U3MepeHHi — o0nacTh 3HaYeHUH U3MepsieMoil BeIMUUHBI ¢ HOPMUPOBAHHBIMU
JOMyCKaeMbIMU TOIPEIIHOCTAMH;

1) YPOBEHB IIyMa — YPOBEHb CIyYaiHBIX BapHaIlMii Ha BHIXOJE M3MEPHUTEIHHOTO MpUOOpa
NP OTCYTCTBUHU CUTHaia Ha Bxojie. OOBIYHO M3MEpSIETCsl B BEMMUMHAX ITOJIS, AETIEHHBIX HA KOPEHb

3 MOJIOCH MPOMyCKaHus B Tepuax, Hanpumep 100 nTn/T'u!?

. 15 monydeHus: OlleHKH peaibHOro
IIymMa HYXHO 3Ty BEIMYMHY YMHOXHTb Ha KOPEHb W3 MaKCUMAJIbHOW YacTOTHI TIOJIOCHI
mpomyckanusi Maruutomerpa. Ecim mpubop paboraer B monoce mo 10 ['m, TO MOXHO OXuAaTh
ypoBeHb 1ryma okoso 0,3 #Tn. Ota onenka npubiamkeHHas, 1711 00Jiee MPaBUIBHON OIEHKH HYXHO
3HaTh CHEKTPaJbHbIE XAPAaKTEPUCTUKU IIyMa U IMPOU3BECTH HHTEIPUPOBAHUE IO BCEH IMoJioce
MPOMYCKaHUS;

€) IUHAMHYECKUH Juana3oH — JTO OTHOUIEHME TMpefesia H3MEepeHUuss K IOopory

YyBCTBUTEIBLHOCTH (BBIpAXKaeTCs B JCIUOCIax).
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[Hkanel npubOPOB Ui HU3MEpPEHUs HANPsHKEHHOCTH M TpaJueHTa T€OMAarHUTHOIO IIOJs,
ucnonb3yemMbix Ha CII MarHUTHBIX HaOMIOEHUH, TPAAYUPYIOTCS B €IUHUIAX HHIYKIUU

reoMarauTHoOro noJiist B cucreme equaui; CU — aTo.

E.2 ObGopynoBanue, HCIOJb3yeMOe HAa CTAIMOHAPHBIX IYHKTAX MArHUTHBIX

Ha0JII0JIeHUli B BBICOKMX M CPeTHUX HIUPOTAX

E.2.1 ObopynoBanue jisi mNpoBedeHHs] Aa0COJIOTHBIX HM3MepPEeHUIl MATrHHTHOIO

CKJIOHCHHUA U HAKJIOHCHUSA

E.2.1.1 ®eppo30Ha0BbIii 1eKJIMHOMETP/MHKIUHOMETP

JICKTMHOMETP/MHKIIMHOMETP ~ TIPEICTaBIsICT CcOO0OM HEMarHUTHBIA — aCTPOHOMHYCCKHIA
TEOJIOJIUT, HA 3pUTENILHON TpyOe KOTOPOro YCTaHABIMBAETCS OJHOKOMIIOHEHTHBIN (eppO30HI0BBIi
MarHUTOMETp (JaTYMK BBINOJHAET (YHKIUIO HYIb-MHAUKAaTOpa). [Ipubop wu3mepser TOYHBIE
3HAYEHUS ~ MAarHUTHOIO  CKJIOHEHHMA W  HawiloHeHuss B.  Pesyabrarel  usmepeHuit
JICKIMHOMETPA/MHKJIIMHOMETPA HWCIONB3YIOTCA Ui KamuOpoBku MBC. M3mepenue MarHMTHOTO
CKJIOHEHUSI M HAKJIOHEHUS OCHOBAHO Ha ONPEICICHUHU MEPHEHIUKYISIPHOTO MOJIOKEHUS OCU
nartyvka Kk B wim H.

MarautHas HOpPOHMLAEMOCTh 4 (EPPOMATHUTHOTO CTEP)KHA MaKCUMajbHa BJOJb
CepJIeYHHMKa U BO MHOI'O pa3 IPEBBIIIAET MOMNEPEUYHYI0 MPOHULIAEMOCTD [5], MO3TOMY (EeppO30H]T
(haKkTUYECKH SBISETCS MAarHUTHOW aHTEHHOM C TUarpaMMoii HaIllPaBJICHHOCTH B BUE «BOCHBMEPKUY.
B HanpaBieHMHM HOpMaau 7. (OPTOrOHAILHOM HANpaBIEeHHH) K MarHUTHOH ocu (eppo3oHia
UHAYKIMS B CEpJCYHHMKE IPAKTHMUECKH paBHA HYJI0 M BBIXOJHOE HANpsyKEHUE MarHuTOMETpa
TaK)K€ CTAaHOBUTCS HYJEBBIM, KaK IOKa3aHO Ha pucyHke E.1. B stom nonoxenun ¢eppozonn
YYBCTBUTEJIEH K MAJICUIIUM U3MEHEHUSM yTia MEXIY OCbI0 CEpJI€YHUKA U BEKTOPOM MArHUTHOTO
I10JIs1, TIO9TOMY OH MOXET HCIOJIb30BATHCS /ISl ONPEAEICHUS MOJIO0KEHHUS BEKTOpAa FEOMarHUTHOIO

TOJISI WJTM €0 TOPU3OHTAIBHOM COCTABIISAIONIEN B MPOCTPAHCTRE.
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Mar1tHan och
GEPAEYHVKR

Pucynok E.1 — JIluarpamMma HanpaBJIeHHOCTH JaTdrka (eppo30HI0BOr0 MarHUTOMETpa

B HACTOAIIEE BpeMs HOJTYYHIIH pacrnpocTpaHeHue OJIHOKOMITOHEHTHBIE
marautomerpsl MAG-01H anrnuiickoit ¢pupmsr Bartington, FGE — narckoit ¢upmer DTU SPACE
nu LEMI-204 — Vkpaunckoro wuHctutyta (JIbBoBCcKMH 1eHTp WMHcTuTyTa KOCMMYECKHX
uccienoBanuii). Bce MarHMTOMETpbl 3TOrO0 THIA BKIIOYAIOT HEMAarHUTHBIM  TEOIOJMT,
OJIHOKOMITIOHEHTHBIN ()eppO30HIOBBIA JATYMK MarHUTOMETpa U OJOK yNpaBiICHHUS B COOTBETCTBUU

¢ pucynkom E.2.

aatynk ®M

TeononuT

MarHuTomMmeTp

Pucynok E.2 — O6muit Bux maruutomerpa LEMI-204
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Marautomerp LEMI-204 BKkiIto4aeTr OJHOKOMIOHEHTHBIM (EppO30HAOBBIA  JATUYHK,
KOTOpBIM MMEET IMOJCTaBKY, MO3BOJIAIOIIYI0 YCTaHABIMBATh €ro Ha TpyOe TEOAOJIUTA, TEOMOJIUT
3T2KII-NM, Onok ympaBieHuss u Onok mnuraHus. PaboToll MarHuTOMeTpa yIpaBIseT
MHUKpPOIIPOIIECCOpP, KOTOPBI TIe€HEpUpyeT TOK Iierneld BO30OYXKICHHS M aHAIOTO-IH(POBBIX
npeoOpaszoBaresneif. CocTaBisiioniass BHEIIHEr0 IO 1O OCH JaTdydka MarHUTOMeETpa
KOMIICHCUPYETCSI TOKOM OOpaTHOM CBSI3M, MOCTYMHAIONIMM B BBIXOJHYIO OOMOTKY. M3mepeHHas

BennuuHa B oToOpaxkaeTcs Ha aucIuiee 010Ka yrpaBiIeHUS.

E.2.1.2 KBapuesslii H-maruutomerp QHM

KBapueBbiit H-MarHUTOMETp CIYKHUT JJIsi U3MEPEHHUsS] TOPU3OHTAJIBHOM cocTaBistonieii H
u ckioHeHus D. Ilpunnun pa®oTbl MarHUTOMETpa OCHOBAaH Ha TOM, YTO IIOJIBELICHHAs Ha
KBapLEBON HUTHU CTPEJIKAa yPaBHOBEIIMBAETCA ABYMs BPAIAOUIMMH MOMEHTaMH, CO3JaBacMbIMU
TOPU30HTAJIBHOM cocTaBisAomed H TreoMarHUTHOrO MO M KPYYEHHEM KBapliEBOM HUTH.
KBapueBas HHTH 007amaeT BecbMa IOCTOSHHBIM Ko3(duumeHToM KpydeHus, 4dYTo mAaér
BO3MO>XHOCTb MCIIOJIb30BaTh €€ I N3MEPEHUM.

OnMH KOHEIl HUTH 3aKperiéH B BEPXHEH 4acTH HEMAarHUTHOTO KOpIlyca Mpubopa COrjiacHoO
pucynky E.3. Ha apyrom konue HuTH, B Oojiee IIMPOKON HIKHEH yacTH Kopmyca mpubopa,
MOJIBEILIEHBl MarHUT C 3€PKaJIOM U JeMII(pepHOE yCTPONUCTBO; KBapleBas HUTh UMEET JUIMHY OKOJIO

200 MM.

lonosxa
PacEpYUMBZHNA
HHTH

Kpapilesan WU

Teprometp

Jepkano

Spurenbhad 1pyba Ny

Kopnyc

Pucynok E.3 — KBapuesiii H-marautomerp QHM
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B mmmpoxoii yactu xopmyca ecTh JBa okomka. K oJHOMY M3 HUX IOJBE/IEHa 3pUTEIbHAs
TpyOa. BTopoe OKOIIKO MOKET 3aKpbIBaTbCs KPBIIIKOW (Ha PHCYHKE IIOKa3aHa B 3aKPbITOM
coctosiHuM). B 2T0#l ke yactm mpubopa CMOHTHPOBAHO apperupylomiee ycrpoictBo. Kopmyc
npubopa yKperiéH Ha MOBOPOTHOM IUIOMIAJKE TEOMOJUTHOIO THUIA, YTO IO3BOJIAET CHUMAThb
OTCYETHI YIJIOB P PA3IMUHBIX TIOBOPOTaX Mpudopa.

Marsut, no/iBeIIeHHbI Ha pacCKpy4YE€HHON HUTHU, 3aHUMAET IOJI0KEHUE CTPOTO B INIOCKOCTH
MarHuTHoro mepuavasa [5]. Yron D Mexay MarHMUTHBIM M aCTPOHOMMYECKHMM MEpHJIMaHAMU
HaXOJUTCS C TOMOUIbI0 HAOMIOJeHHs MHPHI 1O Qopmyne (a3uMyT A KOTOPOW H3BECTEH
U3 aCTPOHOMHYECKHUX HAOJII0CHUI)

D=6n—03=>0n—(6m —A), (E.1)
rae Om — OTCUET FOPU3OHTAIBHOIO JIUMOA MOJI0KEHUS Ha Kpyre MarHUTHOTO MEPHIMAHa,;

0y — NoJNOXKEHHE Ha KPYTe TeO10JIMTa reorpaguyeckoro MepuanaHa;

Om — OTCYET TOPU30HTAIBHOTO JIMMOA TP HABEJICHUH 3PUTEIBLHOM TPYOBI HA MHPY;

A — a3uMyT MUpBI, ONIPEIENEHHBIA U3 ACTPOHOMUYECKUX HAOIIOICHUM.

Ilpy mnoBopoTe KoOpIyca KBapLEBOrO MarHUTOMETpa BOKPYI BEpPTHUKAIbHOM oOcCH
OT MarHUTHOI'O MepH/AHMaHa Ha HECKOJIbKO 0OOPOTOB B OJIHY, a MIOTOM B JAPYI'YIO CTOPOHY MAarHut
M0J1 IeWCTBUEM TOPU3OHTAIBHON COCTaBIISIONIEH F€OMAarHUTHOTO MOJsI U MOMEHTA KPYYeHHs] HUTU

3alMET JBa MOJIOXKEHUSI pAaBHOBECHS], KOTOPBIE OMUCHIBAIOTCS (opMyIaMu

Mm - H-sinbi=q - (y+2-7);
(E.2)
Mm - H - sin(-6)=q - (y—2-7),
rie Mm — MarHUTHBIA MOMEHT MarHura;
H — ropusoHTanbHas cocTaBisoNIas TEOMarHUTHOTO MOJIS;
g — k03 PuuMeHT KpyuyeHus: KBapLEBOI HUTH;

W/ — YroJl 3aKpy4E€HHOCTH HUTH.

Pemras coBmectHO 3TH YpaBHCHUS, MOXKHO HaiTH 3HaueHue H mo (I)OpMyJ'IC

H=(2:7q/Mmn)/sin[(61+ 6)/2] = G/sin[(6 + )/2], (E.3)
rne G — nmocrostHHas mpudopa.

Ha BenmnuuHy mnocTosiHHOW mpubopa BiuseT psan  (GaKTOpoB — TeMIepaTypHBIN
K03 dUIUEHT [, a TakKe MHIYKIHMOHHBIA Kod(ppuuueHT mMarauta Km. C y4éToM >TuX (akTopos

KO3 QHUIHEHT peobpa3zoBaHus MarHUTOMETpa (IIOCTOsIHHAsL IPUOOpa) onpeensercs no Gopmyne

G=Go- [I+f- (t—to) —km- H - cosd]. (E4)
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E.2.2 Ckansipubiii MArHUTOMETP IS U3MepeHust BEJIUYHUHBI MOYJISA

reOMAarHUTHOTO  TOJIS
E.2.2.1 TIpoToHHBIi MATHUTOMETP CBOOOHON Mpeleccuu

CkasiipHple MarHUTOMETPBI, NPUHLUMII PAOOTHl KOTOPBIX OCHOBAaH HAa CBSI3M 4YacTOThI
CBOOOJHOM mperieccuu f MPOTOHOB, BOKPYT CHUJIOBBIX JIMHUH N€OMAarHUTHOTO IOJS U BETMYUHBI
MOJyJsl BeKTopa AJTOro mnojs B, Ha3plBalOT IPOTOHHBIMH MarHUTOMETpaMH CBOOOJHOM
npeueccud [12]. IIpoToHHBIE MarHUTOMETPBI MpEAHA3HAYEHbI JJI U3MEPEHHUS MOJIYJsSl MOJHOIO
BEKTOpPA HaIPsHKEHHOCTH T€OMAarHUTHOTO MOJIS.

[IpoToH o007aKaeT MOMEHTOM KOJIHMYEeCTBAa MABIDKEHHsS (CcmuMHOM) P W MarHUTHBIM
MOMEHTOM M. AHaJOrMYHO MarHUTHOM CTpeJIKe KOoMIlaca OH CTPEMUTCS YCTaHOBUTbCS CBOEH
MarHUTHOM OCBIO B HAINPaBJIEHUM TE€OMAarHUTHOIO TIIOJIA, HO TIOCKOJBKY OH COBEpIIaeT
BpalareIbHOe JIBIKEHHE BOKPYT ocu (00J1aaeT CIIMHOM), BOSHHKAET MpeIecCusi, T.e. MarHUTHAs
OChb COBEpIIAET HAKJIOHHBIE KOJieOAaTeIbHbIE JIBU)KEHHUS (CBOICTBO THMPOCKOIA) — ONHMCHIBAET
KOHMYECKHE TIIOBEPXHOCTH BOKPYI HAaIpaBJICHHs BEKTOpPAa BHEIIHEIO0 MAarHUTHOIO IOJ,
Kak Tmoka3zaHo Ha pucynke E.4. Yacrora cBobomHoil mnpeueccun f, I'n, onpexaensercs

cooTHoueHueM Jlapmopa

f=-LB8, (E.5)

rae y=M/P — rHpoMarHuTHOE OTHOIIEHWE MPOTOHA, T.€. OTHOIICHHE MAarHUTHOro MomeHta M
K €r0 MEXaHHYECKOMY MOMEHTY BpaieHus P.

['MpoMarHuTHOE OTHONIEHHE SIIEp OJHOIO M30TOMNA SIBJIAETCS KOHCTAHTOW, HE 3aBUCALIEH
OT TakuWX BHEIHUX (AKTOPOB, Kak TeMIeparypa, HaBl€HUE, BIAXHOCTh, MOATOMY YacTOTa
MPEIECCUU 3aBUCUT TOJBKO OT WHIYKIIMM BHEIIHETO MArHUTHOTO TOJs. Takum oOpa3om, u3Mepsis
4acTOTy TMPEIECCHd AaTOMHBIX SJIepP, MOXKHO OIPEACIUTh WHIAYKIIMI0O MAarHUTHOTO IIOJIS.

quCTBI/ITeJIBHOCTL MMPOTOHHOI'O MArHUTOMETPA AAHHOI'O TUIIA COCTABJISAACT OT 0,1 A0 1,0 HTm1.
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Pucynok E.4 — IIpeneccust nporoHa B MAarHUTHOM I10J1€

Ecin mnomectutrh oOpaszeny ¢ MNpPOTOHAMH — pPaOOYMM BELIECTBOM — B KaTyIIKy
UHIYKTUBHOCTH, TO B IOCJIEIHEH J0JDKHA BO3HUKHYTH JJIEKTPOABIIKYIIAs CUja C YacTOTOW,
paBHOM 4YacTOTe mpeleccuu MNpOoTOHOB. (OJHAKO HW3MEpPEHHE MPELECCHMM OJHOTO IPOTOHA
IIPAKTUYECKH HEBO3MOXKHO. Kpome TOro, MarHMUTHbBIE MOMEHTBI IIPOTOHOB OPHEHTHPOBAaHbI
aHTHUIapaJJIeNIbHO, TO3TOMY B OOBIYHOM COCTOSIHMM BCJIEJICTBUE TEIUIOBBIX COYJApPEHHUH YacTHI]
MarHMTHBIE MOMEHTBHI OTJEJIbHBIX IPOTOHOB OPHUEHTHPOBAHbl XAOTUYHO, U MX CYMMAapHBIN
MarHUTHBIA MOMEHT Onu30Kk K Hymo. [lo3ToMy UCHONB3YyIOTCS CHElMalIbHBIE CIIOCOOBI
MOJISIpU3aLUU paboyvero BEIeCTBa, T.€. OPUEHTUPOBKU MarHUTHBIX MOMEHTOB IIPOTOHOB.

B mpocreiiiiem BapraHTe IPOTOHHBI MAarHUTOMETP COCTOUT M3 TPEX OCHOBHBIX OJIOKOB:
MEPBUYHOTO MpeolOpa3oBaTenss — JaTurKa, OJloka u3MepeHust u Onoka nuranus. Ha pucynke E.5
IIPUBE/IEHA CTPYKTYpHAsi CXeMa IPOTOHHOIO MarHUTOMETpA.

[TepBuuHbIil npeoOpa3zoBaTenb MpeACTaBiIseT CcOO0H KomOy ¢ pabouuM BEIIECTBOM,
MOMEIIEHHYI0O B MHOTOBUTKOBYIO KaTymiky. B kadectBe paOouero BemiecTBa 4daile BCETo
HCIIOJIB3YETCS KEPOCUH, CIIUPT WU BOAA.

[lepen ©HayamoM WH3MepeHH JaTYMK pacloyiiaraloT Tak, 4YTOOBI MAarHuTHOE IOJie
MOJISIPU3aLUHU ObUTO MEPNEeHIUKYISIPHO K U3MepsieMoMy. B aToM ciydae curnan B gatyuke Oyzaer
HaubOosee cuiabHBIA. Pabodee BemecTBO JaTyMKa IPOTOHHOTO MarHUTOMETpa MOJISIPU3YETCS
CO3/1aBa€MbIM TIOCTOSIHHBIM MarHMTHBIM ToJieM. JlaHHBIH MeTO] MOJIApU3aluu SAep Ha3bIBACTCS
cratuueckuM. [Ipu oueHb OOJBIIMX TPaAJUEHTAX MATHUTHOTO TMOJS HM3MEPEHUS HEBO3MOXKHBI,

TaK KaK B AaTYUKe UCYE3HET d((DEKT MPEIeCcCUu.
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Pucynok E.5 — CtpykTypHas cxema IpOTOHHOTO MarHUTOMETpa CBOOOAHOMN IPELecCun

Kaxaplii UK U3MEPEHUs: COCTOUT U3 IBYX TAKTOB.

[TepBblii TaKT — MOMSIpU3ALIUS — T€HEPATOP B OJI0KE U3MEPEeHUsT POPMUPYET MPSIMOYTOTbHBIH
HMMITYJIBC, TPOJOJKUTEIBHOCTRI0O OT 1 110 2 ¢, KOoTOphid momaércss Ha oOMOTKy pene P. Pene
MOJIKJIIOYAeT KAaTyIIKy IEepBUYHOro mpeoOpa3oBarenss K HCTOYHUKY nuTaHus. llo karymike
MPOTEKaeT MOCTOSHHBIN TOK U (hOPMUPYET MarHUTHOE 1oJie nossipusanuu. [loctosHHOe MarHUTHOE
MoJie TOJSpU3AIK BO3JIEHCTBYET Ha pabodee BEHIECTBO MEPBHUYHOTO MpeoOpa3oBaTelns Tak, UTO
OCH BpalllEHUs I[POTOHOB pPa3BOPAYMBAIOTCI MPEUMYIIECTBEHHO MEPIECHANKYIIPHO BEKTOPY
HHAYKOWH TCOMAarHuTHOI'O I1OJIs.

Bropoit TakT — u3MepeHHe — MpU CHATUU YIPABISIIONIETO MMITylIbca ¢ OOMOTKH pene P,
KOHTAKThl peje BO3BpAIAIOTCS B HOPMAJIbHO 3aMKHYTO€ IOJIOKEHHME, M KaTylllka NEepBUYHOTO
npeoOpa3oBaressi MOJIKIIOYACTCS K CXeMe HM3MEPEHHS YacTOThI Tperieccuu. [Ipu BBIKIIIOUCHUH
MmoJIApru3aii HAYNMHACTCA CBO60)IHa$I nmpeneccus NMpoTOHOB BOKPYI' BEKTOPA TCOMAariHuTHOT'O ITOJIA.
[Ipeneccrss MHOTUX MPOTOHOB OYJET MPOUCXOJUTH B TE€UEHHUE MEPBBIX CEKYH]I MPUMEPHO B OJTHOM
¢daze. [Ipu >ToM B Karylike MEPBHYHOTO MpeoOpazoBaTessi HABOAUTCS SJICKTPOABUKYIIAS CHIIA
curHasia B (opme 3aTyxaromeld CHHYCOHIBI, YacTOTa KOTOPOW MPOMOPIMOHATbHA WHIYKITUU
reoMarauTHoro noss. Ilepen HagamoMm m3MepeHHs MPH MOMOIIM MEPEKIIouaTeNs S mapaienbHO
KaTyIllIKe TEPBHUYHOTO MpeoOpa3oBarensl BKIIOUaeTcss oAuH u3 KoHaeHcaropoB C1-C4. Takum

obpazom oOpa3zyeTcs KoneOaTeNbHBIA KOHTYP, KOTOPBIH HAcCTpaMBaeTCsi B  PE30OHAHC
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C IeHepupyeMbIM CUTHaJIOM. [IpoMcXoauT ycuiieHHe CUTHaia MpONOPLHUOHAIBHO A0OPOTHOCTH
KosiebarenbHOro KoHtypa. C BbIXOa K0JIeOATENbHOTO KOHTYpa CUTHal IIOCTYNAaeT Ha (UIbTP
HIDKHMX 4YacTOT, YCWJIMTEIb U Jajiee Ha BXOJ yacToromepa. [lonydeHHOe M3MEpEHHOE 3HaueHue
YaCTOThl CUMTHIBACTCS MHKPOKOHTPOJUIEpOM U mepecuuTsiBaetes no ¢opmyne (E.5) B 3Hauenue
HanpsOKEHHOCTU TOJIA, KOTOpPOE BBIBOJUTCS Ha JAucCIUlee OJOKa HM3MEpPEHMsl, 3alKChIBAeTCs
B YCTPOMCTBO HAKOIUICHUsI MH(POPMALMU U MOCTYNAET Ha BBIXOJ CXEMbl BHEIIHEro MHTepdeiica.
JUIMTENpHOCTh IIpOllecca H3MEPEHHs 3aBHUCUT OT THNA paboyero BEIeCTBA U COCTaBIISET
or2 no4c.

[lpy momomm cXxeMbl BHEIIHETO WHTepdeiica MPOTOHHBII MAarHUTOMETP CBOOOIHOM
IPELECCUH MOXET COIpSraTbCsl C JAPYTMMH YCTPOWCTBaMM, HampuUMeEp, C IE€PCOHAIbHBIM
KOMIIBIOTEPOM WJIM BHEIIHUMH CpeJICTBAMM Iepedayd M HakomieHus uHpopmanuu. B kauectBe
CaMbIX PaCIpPOCTPaHEHHBIX BBIXOJIHBIX HHTEPQEiicoB ucnonb3yrores RS-232, RS-485 nnm USB.

YCTpOHCTBO  HAaKOIUIEHUs] MpeACTaBisieT co0OM  MHTETPUPOBAaHHBIM WM CMEHHBIN
flash-nHakonuTens nHGOPMALTIH.

[TpOTOHHBIN MArHUTOMETP XapaKTEPU3YyeTCsl PsIIOM NIPEUMYILECTB:

- U3MEpEHMS SIBISIIOTCSI aOCOJIOTHBIMM, TaK KakK H3MEpSeTCsl 4acToTa, KOTopas MpsIMO
MIPOIOPLIMOHANIbHA BETMYUHE MOYJISl TEOMarHUTHOTO MOJIS;

- TUPOMAarHUTHOE OTHOIIEHWE JUIsI IPOTOHOB M3BECTHO C BBICOKOW TOYHOCTBIO,
4TO 00€ecreurnBaeT BO3MOKHOCTb U3MEPEHUSI TEOMAarHUTHOTO TOJIsl ¢ MaJIOH MOTpelHOCThIO;

- TUPOMAarHUTHOE OTHOILIEHHE SBIseTCs (U3MYECKON KOHCTaHTOM, €€ BeJInYuHa
HE U3MEHSETCS C U3MEHEHHEM BHEILIHUX YCJIOBUH (TeMIlepaTypbl, 1aBJIE€HUS WIN BIAXKHOCTH).

OcCHOBHBIE HEIOCTATKU:

- JIUCKPETHOCTh M3MepeHuil. B nmpubopax, UCronb3yeMbIX B HACTOsAIIEE BpeMs, H3MEpEHHs
BBIMONHAIOTCA  LMKiIaMu. Ilepen  KakaplM  M3MEpPEHHMEM IPOTOHCOJEpIKAIlee  BEIIECTBO
nonsgpusyerca. B pesynbTare u3MepeHuss HEe MOTYT ObIThb HENPEPHIBHBIMH BO BpeMeHu. OaHo
M3MEPEHUE MOXKET OBITh BBIMOJIHEHO 32 HEKOTOPBIA MPOMEKYTOK BPEMEHH MPOAOKUTENEHOCTHIO
710 HECKOJIBKUX CEKYHJ;

- JUI1 W3MEpeHus HIIEMEHTOB BekTopa H HeoO0XoaMMO HCMONb30BaTh ClEelUaIbHbIE
JIOTIOJTHUTEbHBIE TIPUCIIOCOOIICHNS.

Haubonee pacmpocTpaHEHHBIE TPOTOHHBIE MarHUTOMETPHl CBOOOJHOM  IPELECCHH,

ucnonbszyembie Ha CI1 marautHbIX Habmonenuit: [INIMA-3, MMII-203 u GIL-PPM.
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E.2.2.2 TlporonHblii MarHuTOMeTp Ha 3(pdexte OBepxaysepa

CkanspHbple MArHUTOMETPBI, IPUHIUI PabOTHI KOTOPBIX OCHOBaH Ha 3ddexte OBepxaysepa,
B KOTOPBIX MOJSIpU3anus pabodero BEIIeCTBA B MEPBHUYHOM IMPeoOpa3oBaTeiie OCYIIECTBISICTCS
METOZIOM JMHAMUYECKON MOJSAPU3ALMUMU  SJEP, Ha3bIBAIOT MPOTOHHBIMU MAarHUTOMETPAMHU
Ha 3(dekxre OBepxay3epa WIM OBEpXay3epOBCKUMU MarHuTOMeTpaMu. B HEKOTOpBIX BelecTBax
C CWUJIBHBIM B3aUMOJICHICTBHEM SIEPHBIX CIHMHOB C OJEKTPOHHBIMU MOXHO  CO3]1aTh
JIOTIOJIHUTEIBHYIO TMOJSPU3AIMI0 OJHON CIIMHOBOW CHCTEMBI, 3a CUET MOJSIpU3ALMHU APYTrod —
apdexkr Osepxaysepa [12]. B mepBuuHoM npeoOpazoBaTeiec MarHUTOMETPOB JAHHOTO THITA
MOJIAPU3AIUS SIICPHBIX CIIMHOB MPOUCXOAMT 32 CUET MOJIIPU3AIMU CITMHOB AJICKTPOHOB. Pabouee
BEIIECTBO BO30Y)K/Iae€TCS Ha YaCTOTE AIEKTPOHHOTO PE30HAHCA C MOMOIIBI0 BBICOKOYACTOTHOIO
moJisg, a Tepefadya HHEPrud MPOTOHAM NPOUCXOAMUT 3a CYET BHYTPEHHHUX B3aMMOICHCTBHIA.
Cy1iecTByeT Kjacc BEIIECTB, JIJII KOTOPBIX MOXKET OBITh peaju30BaHO yKazaHHOE siBiieHue. K HuM
MPUHAJUICKAT PACTBOPHI HATpUsi B aMMHUAKE, PACTBOPHI B OPraHUYECKUX IKUAKOCTIX psiaa
CBOOO/HBIX YCTOMUYMBBIX PAIWKaIOB THAPA3WHOBOTO psila, a TaKke BOAHbIE U OCH30JbHBIC
pacTBOpbl CBOOOIHOTO paJuKaia AUCYIb(POHATATUPOKCUIAMIUHA U HEKOTOPBIX JAPYTUX PaTUKAaIOB.
[lepeuniciienHble pPAcTBOPHI JalOT BO3MOXXHOCTH HAOMIONATh JUHAMUYECKYIO TMOJISIPU3AIUIO
B CJT1A0BIX MAarHUTHBIX TOJIAX.

Meton AMHAMUYECKON MONSPHU3ALUN MO3BOJISIET COKPATUTh MPOJOKUTENIBHOCTh IIMKJIA
MU3MEPEHHUS 32 CUYET YMEHBILIECHUS] BPEMEHH MOJISIPU3ALINH.

OnHako  TpPUMEHEHHE  KOMOMHUPOBAHHOTO  METOJa  TOJSpH3alMu  (CTAaTHYECKOTO
U JIMHAMUYECKOr0) TO3BOJISIET emi€ OOJIbIIe COKPATHTh BpeMsl TMOJSPHU3AIMUA U YBEIHUYHUTH
aMIUTUTYJly CUTHala, TE€HEpPUPYEMOro 3a CYET MPELEeCCMM BEKTOpa CYMMApHOTO MAarHMTHOTO
MOMEHTa TPOTOHOB.

CtpykTypHas cxema IpOTOHHOTO MarHuToMeTpa Ha 3¢ dekre OBepxays3epa, MpeacTaBieHa
Ha pucyHke E.6. IlepBuunblii mpeoOpa3oBaTesb COAEPKUT aMIyly ¢ pabdOYMM BELIECTBOM,
YCTaHOBJICHHYIO B BBICOKOYACTOTHYIO KaTyIIKy. Takxke moBepXx KoJObl HAMOTaHAa HU3KOYACTOTHAs
Karymika. Bo BpeMs moyisipu3anuy B HU3KOYACTOTHYIO KaTYIIKY MOAa&TCsl HeOOIBIION OCTOSTHHBIN
TOK TOJMarHUYMBaHWsA, a B BBICOKOYACTOTHYIO KaTYyIIKy — BBICOKOYACTOTHBIC KOJeOaHUs
(HECKOMBKO JecsaTKoB Merarepir). [locime BBIKITIOUEHUS MOJIAPU3AIMN B HU3KOYACTOTHOW KaTYIIKE

BO3HHUKACT JJICKTPOABUIKYIAA CUJIa CUT'HAJIa B BUIC 3aTyxa101ueI”4 CUHYCOHBI.
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Pucynok E.6 — CTpykTypHas cxema MpoTOHHOT0 MarHuTomMeTpa Ha 3 dexre OBepxaysepa

Kak u B IPOTOHHOM MarHUTOMETPE CO CTATUYECKOM NOJIApU3ALMEN SAEp, KAKIbIM LUK
U3MEpPEHUs COCTOUT U3 IBYX TaKTOB.

[TepBbIif TakT — MoJIspU3aLIUs — FeHepaTop B OJ0ke U3MepeHus GopMupyeT MpsiMOyroiabHbIN
UMIIYJIbC MPOAODKUTENBHOCTBIO 10 1 ¢, KOTOphIi mojaércst Ha 0OMOTKY pene. Pene monkimovaer
HU3KOYACTOTHYIO KaTyIIKy HEpBHYHOTrO MpeoOpa3oBaTenss K HMCTOYHMKY NHUTaHMUs OJoKa
u3Mepenus. Ilo karyiike mporekaeTr MOCTOSHHBIM TOK U (OpMHUPYET MOJMArHUYMBAIOLIEE IOJIE.
B 5T0 BpeMsi Ha BBICOKOYACTOTHYIO KATYIIKY MOCTYMAlOT BBICOKOYACTOTHBIE KojiebaHus. Takum
obpa3zoM Ha pabodee BEUIECTBO NEPBUYHOIO MpeoOpa3oBaress BO3JEHCTBYET IOCTOSHHOE
U BBICOKOYACTOTHOE MAarHUTHBIE TOJI TaK, YTO OCH BpALIECHHUS IPOTOHOB pPa3BOPAYMBAIOTCS
MPEUMYIIECTBEHHO NEPIEHANKYISIPHO BEKTOPY MHAYKIIMYA T€OMAarHUTHOTO TIOJISI.

Bropoii TakT — M3MEpeHHe — NPOUCXOAUT AHAIOTMYHO IPOTOHHOMY MAarHMTOMETDY,
OCHOBAaHHOMY Ha CTAaTUYECKOW mojsgpu3auuu saep. Bo BpeMs wu3MepeHHs HamnpsKeHUe
MOJIAPU3aLUU B BBICOKOYACTOTHBIN KOHTYP HE MOJIAETCsl.

HaunbGonee mmpokoe mpumenenune Ha CII MarHUTHBIX HAOMIOIEHWN HAILIA MPOTOHHBIC
MarautTomMeTpbl Ha 3 dexre OBepxayzepa: GSM-19, GSM-90 (GEM Systems, Kanana), MMII-
203M2, MUHUMATI'-M (AO «I'eonoropassenka», Cankr-IlerepOypr), POS-1 (HMJI kBanToBo#
MarHutoMeTpuu, YPO®Y, ExatepunOypr), KoTopble UMEIOT 00jiee BBICOKYIO UYBCTBHTEIBHOCTh —
ot 0,05 1o 0,10 HTn, yeM NPOTOHHBIE MArHUTOMETPHI, OCHOBAaHHbBIE HA CTATUYECKOW MOJISApU3aALUN

sanep, 1 6os1ee KOPOTKYIO JUIMTEIHHOCTh Nepuoaa u3mMmepenus — ot 1 g0 3 c.
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E.2.2.3 KBaHTOBBIii MAaTHUTOMETP

CkansipHple MarHUTOMETPBI, MPUHIMUIT PaOOThl KOTOPHIX OCHOBAaH Ha KBAHTOBBIX SIBJICHUSX,
HA3bIBAIOT KBAaHTOBBIMH MAarHHTOMETpaMH. B KBaHTOBBIX MAarHHTOMETpPAaxX B KadecTBE pabOYero
BEIIECTBA UCIIOJIb3YIOTCSI MHEPTHBIE Ta3bl (T€IUil, aproH, KPUIITOH) WM Maphl MIETOYHBIX METAJIJIOB
(HaTpuii, Kanui, pyouaui, 1ie3nii 1 apyrue). B 3Tux BemecTBax B MPUCYTCTBHH CIIA0BIX MarHUTHBIX
MoJICl MMEeT MECTO pPAaCLICIUICHHE OJHOTO M3 YPOBHEW >HEPruu 3JIEKTPOHA Ha TPH IMOJYPOBHSL.
CrnenctBueM 3TOro SIBIISIETCSl pacIICIUICHWE Ha TpPU IMOIYpPOBHS M CIEKTPAJIBHBIX JIMHUN CBETa,
n3IydaeMoro paboynM BemecTBOM. MMeHHO 3TO sBieHuMe W HaszbBaeTcs d(p¢dexToM 3eeMana.
[lepexon 3meKTpoHa € OAHOIO MHOJYPOBHS SHEPIMM Ha JPYrol CONMpPOBOXAAETCS MOIJIOLIEHHEM
1, COOTBETCTBEHHO, MMOCIEAYIOIIUM U3Ty4YCHHEM AJIEKTPOMArHUTHON BOJIHBI OMPEICIEHHON SHEPriH,
a, CJIeI0OBATeNIbHO, U ONpPENEIEHHON IJIMHBI BOJIHBI. 3aBUCUMOCTh YacTOThI BOJIHBI V OT BEJIMYMHBI

MO/TyJIsSl MATHUTHOTO TTOJISL OTIpeiensieTcs: popmyInoit

v = (M,/h) - B, (E.6)
rie M, —mardeTon bopa (MarHUTHBIM MOMEHT JJICKTPOHA);

h — nmocrosinnas Ilnanka (k03pdUIHEHT MTPONOPIMOHATILHOCTH MEXIy KBAHTOM JHEPIHU
Y UKJINYECKON 4acTOTON €ro U3JIy4eHHUs);

B — Mmonynb BeKTOpa MHAYKIIMM T€OMarHuTHOTO MOJIS.

Kak u 11 IpOTOHHBIX MarHMUTOMETPOB, ONPEAETUB YAacTOTy M3IMyueHHUs BO30YKIAEHHOTO
AJIEKTPOHA TIPH €T0 Mepexojie ¢ 60Jee BHICOKOTO YHEPTETHUECKOT0 MOAYPOBHS Ha COCEIHUM, Ooee
HU3KUM, MOXHO OIPEACIIUTh BEJIMUYMHY BHEITHErO0 MAarHUTHOTO Moysi. B aToM Metone usmepsiercs
4acToTa, a Ms 1 h — MUPOBBIC KOHCTAHTHI. [103TOMY METO/ ABJISETCS A0COTFOTHBIM.

[lopor 4YyBCTBUTEIBHOCTH OTEYECTBEHHBIX KBAHTOBBIX MAarHMUTOMETPOB, OCHOBAHHBIX
Ha TIPUHIIMIIE ONTHYeCKOM Hakauku, coctaBisier oT 1,0 mo 0,01 wTn B 3aBUCMMOCTH OT ILHKJIA
n3MepeHuit. Mx moka3aHusi MeHee YCTOWYHBBI, Y€M Y TPOTOHHBIX MAarHUTOMETPOB, OTHAKO OHU UMEIOT
TYYITYI0 YaCTOTHYIO XapaKTEPUCTHKY, MOTYT paboTaTh U B Cl1ab0-, U B CUIILHOTPAJIMEHTHBIX MOJISX.

[[Inpokoe pacnpocTpaHEHUE MOTYYUIN KBAHTOBBIE MAarHUTOMETPBI C ONITHYECKOW HaKauyKou

kommaan GEM Systems, nanpumep GSMP-35, Geometrics, monens G-862RBS.
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E.2.3 BekTopHbIii MArHUTOMETP JIsi M3MEPEHHsI BapUALM COCTABJISIIOIINX BEKTOpa

reOMaraHMTHOIO 1moJis

BekTopHple MarHMTOMETpPBI, INPEAHA3HAYECHHBIE I HENPEPBIBHOM  aBTOMATUYECKOU
perucTpanyy Bapualiil T€OMarHUTHOTO IOJIS, HA3bIBAIOTCS MAarHUTOBAapHUALMOHHBIMU CTaHLMSIMU
(MBC). Bapuaruy reoMaraHuTHOI'O 10JIsl SIBJISIFOTCSA OJHUM M3 MHJUKATOPOB COCTOSIHUS KOCMUYECKON
IIOTO/Ibl, JIEKAT B IIMPOKOM BPEMEHHOM JHMAIa30HE U JUI CBOETO M3y4eHUs TPEOYIOT HeNpephIBHON
3alUCHM 1O TPEM JIMHEMHO HE3aBUCHMBIM I1apaMeTpaM, KOTOPBIMHM SIBJIIIOTCS  IPOEKLMH
OIIPEIENIIEMOr0 BEKTOPA T10 HAIPaBJIEHUSM 0a31UCOB BHIOPAHHOTO TPEXMEPHOTO ITPOCTPAHCTBA.

Jisi KOMIIOHEHTHBIX HW3MEpPEHUH TI'E€OMarHUTHOIO TIOJIsI HCHOJBb3YIOTCS B OCHOBHOM
nBa tuna MBC: onTtuko-mexaHuueckue u Geppo30H10BbIE.

B ontuko-mexanndyeckux MBC 4yBCTBUTENBHBI MAarHuT C 3€pKaJbLIEM Ha KBAapLEBBIX
paCTsKKAaX HAXOJIUTCS B OJM3KOM K HYJIEBOMY 3HAUCHHIO TOJISI COOTBETCTBYIOIICH COCTaBIISAIONICH
Omarosiapst KOMIEHCHPYIOIIMM MarHUTaM KBapIieBoi pamku. TodHas KOMIIEHCAIMsS TeOMarHUTHOTO
II0JI1 OCYILIECTBIIAETCA NPU YCTAHOBKE JAaTYMKA B TOYKE M3MEPEHUM JOINOJHUTEIBHBIM MarHUTOM
Ha muHe ero kopnyca. Hanbonee mmpokoe nmpumenenne Hauuim MBC «KBapu-3» u «Kapu-4»
pazpabotku PI'BYH «MHCTUTYT 3€MHOro MarhHerusma, HOHOC(HEpbl M PACIPOCTPaHEHUS
paauoBosiH uM. H.B. Ilymxosa» (M3MHUPAH) [12].

[Tupposeie MBC, coznaHHble Ha 0a3e TPEXKOMIOHEHTHBIX KBApIEBBIX JaTYMKOB
B.H. bo6poBa ¢ mnpumenenuem ¢oronpeoOpa3oBaTeneil yria OTKIOHEHUS YYBCTBUTEIBHOIO
Mar"uTa, UMEIOT HaIa3oH u3MepeHuil Bapuanuii reomarautHoro nosisg ot 1 000 no 6 000 HT .

Bricokast crabunsnocTs MBC aToro tuma obycnosnena Hanuuuem noutu 100 % oOpaTHoi
CBSI3U, TaK KaK BBIXOJHBIM IapaMEeTpOM SBIISETCS TOK B KaTyllke oOpaTHOM cBs3u. [Ipu sTom
M3MEPUTENIbHBII MAarHUT MOCTOSIHHO HAXOJAUTCS B MOJIO)KEHUU PABHOBECHS.

MBC wmoxeTr anuTenbHO paboTaTh B aBTOHOMHOM pEXHUME Ha PEIKO 00CITy>KHBaeMbIX
MyHKTaX HaONOJIeHUH, a TakkKe B YCIOBUSX HM3MEHEHHUS TeMIlepaTypbl OKpYXKarollel cpenbl

B mipenenax +40 °C. O6muii Bug MBC nokazan Ha pucyHke E.7.
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Pucynok E.7 — OOuwmit Bua undpoBoii MarHuTOBapUallMOHHOW aBTOMATUYECKON CTAaHIIUU

Ha pucynke BUJIHO TpU LMIMHIPUYECKHX «IOMHKa», B KOTOPBIX Pa3MELICHbI KBapleBble
JaTYUKA TPEX COCTABISIONIMX T€OMAarHUTHOTO TOJS: KpPacHbIM — H-COCTaBISIONIasi, rolyOon —
D-cocrasinstomas, 3enénplii — Z-cocrapisitonias. COOKy KaXJ0ro JaTuvKa — CUCTEMa U3MEPEHUS
BapUallud IO COOTBETCTBYIOLIEH COCTaBISIOLIEH TI€OMarHWTHOrO TMIOJIsA, CHOpaBa — CUCTEMa
ynpasineHuss U peructpauud. MBC Takoro Ttuma M3MepsIOT TOJBKO BapUalMU COCTABISIOLINX
T€OMarHUTHOIO MOJIsl, HAYWHas OT OINpPEAENEHHOr0 NPU YCTAaHOBKE CTAHLIUM YPOBHS. 3HadyeHHE
3TOTO YpOBHs (0a3MCHBIE 3HAYCHHS) TIO KaXK/I0M M3 COCTABJISIONIUX JIOJDKHO OBITH OMPENETICHO TIPH
MIPOBEIEHUH A0COTIOTHBIX U3MEPEHUI.

B Hacrosiee Bpemst Ha MarHUTHBIX 00CepBaTOPHIX HauOOJbIIee PACIPOCTPAHEHUE TTOTYUNIN

(beppo3onaoBbIe TpExKoMIToHeHTHbIE MBC, o0mmuii Bu KoTopoii npuBenéH Ha pucyHke E.8.

Pucynok E.8 — Tpéxxomnonenras ¢peppozonnoBas MBC LEMI-025
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@®eppozongoBeie MBC  mmMpoko NOpUMEHSIOTCS JJIE  PETHUCTPAlldM  MOCTOSIHHBIX
Y HU3KOYACTOTHBIX MAarHUTHBIX moJiell. YacTOTHBIA AMAamna3oH H3MEPSEMBbIX MAarHUTHBIX MOJei
cocraiseT oT 0 go 1000 I'y. deppozonnoBeie MBC SBIISIFOTCS pa3HOBUJHOCTBIO MHIAYKIIMOHHBIX
MarHUTOMETPOB, B JIaTYMKE KOTOPBIX HCIOIB3YETCS CEpACYHMK U3 Marephaja C BBICOKOU
MarHMTHOHN MPOHHUIIAEMOCTBIO.

B koHCTpykumu ¢eppo30HIOBOTO JaTdyMka uMeeTcss oOmorka Bo30yxkaeHus (Ws),
m3mepurtenbHas ooMoTka (Wu) m deppomarHuTHbei cepaedHuk [S5]. B HEKOTOpBIX JgaTyMKax
(beppO30HI0BBIX MarHUTOMETPOB YCTaHABIUBACTCSA OOMOTKA OOpAaTHOM CBSI3U IJISi MOCTOSTHHOTO
MoJIIep KaHusl HyJIEBOTO TOJIsi B 00BEME cepaeuHnka. B kauecTBe ¢eppoMareTuka, Kak MpaBmio,
UCIIONIb3YEeTCs MepMailioil (crutaB >kene3a W Hukens). llepmannoeBbie CepASYHHKH OO0JIATAIOT
BBICOKOW MAarHUTHOW MPOHUIAEMOCTHIO M MaJIOM KOAPUUTUBHOM CHIION, MOATOMY CIOCOOHBI
OBICTPO HAMarHUYMBATHCS OT CIA0BIX MArHUTHBIX Nojei. CTeneHb HAMarHWYMBAHUS CEpJCUYHUKA
3aBHCHUT OT IOJIOKEHHS] OTHOCHTEIHHO MArHUTHOTO MEPUIMAHA.

3aBHUCHUMOCTh HAMAarHUYEHHOCTH CEPACYHUKA OT MOJIOKEHUS OTHOCHUTENHFHO MAarHUTHOTO
MepuaMaHa 3eMJId TO03BOJIAET MPOBOIAUTH KOMIIOHEHTHYIO CBEMKY TI€OMAarHUTHOTO TIOJISL.
Jnist mu3MepeHus: TOJHOTO BEKTOpa TE€OMAarHUTHOTO TMOJS MNPUMEHSIIOTCS TPEXKOMIIOHEHTHBIC
(beppOo30HI0BbIE MarHUTOMETPHI, B KOTOPBIX JAaTYMKH W3MEPEHUS HANpPSHKEHHOCTH MarHUTHOTO
MOJIS1 PACIIOJIOKEHBI B TPEX B3aMMHO OPTOTOHAIBHBIX TIOCKOCTSIX.

[To KOHCTPYKTMBHOMY HCIIOJTHEHHMIO JIATYUKHU MOTYT OBITh CTEP>KHEBBIE OJIHOZJIEMEHTHBIE,
mud¢epeHnaIbHble ¢ Pa3OMKHYTBIM CEpPACYHUKOM MWK AuQQepeHIraibHble ¢ 3aMKHYTHIM

cepJeYHUKOM (TIoKa3aHbl Ha pucyHke E.9).

Cepae4Huk CepaeyHuk
Ws Ws
o ] Wu
~ B
L ==
O

V

45 4

Pucynok E.9 — OnHosnemenTHbIH 1 quddepeHnnanbHbIi JaTYuKa

(heppo30HI0BOTO MATHUTOMETPA
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@Deppo30HI0BBIE TaTYMKU OTHOCATCA K aKTUBHBIM MHAYKIIMOHHBIM IIPeoOpa3zoBaTesaM, TaK
KaK TMOSBJICHHUE IO0JIE3HOIO0 CHUTHAla B HU3MEPUTENBbHOM OOMOTKE CBS3aHO IO KpailHell wmepe
C B3aMMOJICHCTBUEM JIBYX MOJIEM — H3MEPSIEMOrO MOJII U NEPEMEHHOrO IOJsS, T€HEPUPYEMOTO
OT BHYTPEHHET0 UCTOYHHKA B OOMOTKE BO30YKICHUS.

Haubonbiiee pacnpoctpanenue noinydmwin auddepeHnnanbible JaTYUKU ¢ Pa30MKHYTHIM
CepICYHUKOM, TOCKOJIbKY MPUMEHEHHE TaKUX JaTYUKOB YIPOIIAeT CXEMOTEXHUKY OJoka
HU3MEPEHMUS.

B ympoménnom Buzae nud¢epeHIUanbHbIi JaTYUK COCTOMT M3 JBYX CEpIACYHUKOB
C BBICOKOM MAarHMTHOM NPOHUIIAEMOCThIO, Ha KAXKIbIM M3 KOTOPHIX HaMOTaHa OOMOTKa
Bo30OyxkaeHust We (mokazan Ha pucyHke E.9). OOMOTKM COEAMHSIIOTCS BCTPEUYHO-IApauIeIBHO.
Cepneunuku ¢ 0oOMOTKaMu BO30YXKIIEHHUSI pacHojiaraloTcsl mapajuienbHo Ipyr K apyry. Iloepx
JIBYX CEpACYHMKOB HaMaThIBAETCsl CUTHaIbHast oOMoTKa W,

K oOMoTkam BO30YyKAeHHS TOIBOAWTCS TiepeMeHHoe Hampspkernne Uppsz TeHeparopa
BO30YKICHHSI, KOTOpOE CO3MaET MPEBBIMIAIONINE B HECKOJIbKO pa3 MAarHUTHBIE IMOJSI HACBHIIICHUS
cepaeunuka Hi m Hz. TlockonbKy KaTymkd HaMOTaHbl B HPOTHBOIOJIOXKHBIX HANpaBICHUSX,
TO W MarHuTHble TOTOKHM Hi um Hz uMeT NpOTHUBOIOJIOKHBIE HAMPABICHHS, KaK IOKa3aHO

Ha pucyske E.10.

Bnok namepexuns I

H1T | —T—|H2

BrewHwi
uHTepdenc

Uk
%U_f || q)ﬂ. e MK [Ovcnnei
— [

YcTponcrteo
L— Hakonnexus
MHopmaumm

Pucynok E.10 — CtpykTypHas cxema Gheppo30HI0BOTO MArHUTOMETPA
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[Ipy OTCYTCTBHMM BHEUIHETO U3MEPSEMOr0 MAarHUTHOTO MONS Hguew = 0 pe3yiabTHpYIOMIMIA
MarHuTHbIN MOTOK @s = @1 + @,, CBSI3aHHBI C U3MEPUTEIBHOM OOMOTKOM, OyJIeT paBeH HYIIO
1 Ha e€ BbIXOJIC HUKAKOTO CUTHAJIa He OYyJeT, Kak nmoka3aHo Ha pucyHke E.11.

MarHuTHbBIM = NOTOKOM @ Ha3bIBAaeTCs CKajspHas BEJIMYMHA, YHUCICHHO paBHas
MIPOU3BEACHUI0O MOJYJSl HANpsDKEHHOCTHM MArHUTHOTO TMIOJsl Ha IUIOMIA[bh ITOBEPXHOCTH S,
OTPaHUYEHHYI0O KOHTYPOM, M Ha KOCHHYC YyIja MEXJIy HOpPMaJIbl0 K IMOBEPXHOCTH M BEKTOpa

HanpsLKEHHOCTH MarHUTHOTO TOJISA, BeIpaXkaeTcs: opMyInoi

@=T-S: cosa, (E.7)
rae T — MOIyib BEKTOpa HANPSHKEHHOCTH MarHUTHOTO TIOJIS;
o — yroi Mexay H 1 HopMmaibio K TOBEpXHOCTH S.

Bblpaxca;[ MardMTHBIN ITOTOK D 49Cpe3 HHAYKIHUIO MAIrHUTHOT'O ITOJIA B, MOoJIy4YuM q)OpMy.Hy

@=u-B-S-cosa, (E.8)
rJie 4 — MAarHUTHAsI IPOHHUIIAEMOCTh CEPJICUHUKA.

B neBom BepxHem yriy pucynka E.11 wu3obpaxena o¢yukuus B =f(H) — marauTHbIi
TECTEPE3UC — 3aBUCUMOCTh MAarHUTHOW WHAYKIIMU (HAMAarHMYEHHOCTH) MAarHUTHOTO Marepuaia
OT HAMpPsDKEHHOCTH BHEIIHETO MArHUTHOTO TIOJNSI TP €ro KBa3WCTAaTUYECKOM H3MeHeHuH. Kak
MpaBuUjIo, (PYHKIMS MAarHUTHOTO TUCTepe3uca uMmeeT (popMy METiH, HO y TaKUX MaTepHalioB Kak
MIEPMaJION, TeTsl HACTONMBKO Y3Ka, 4TO €€, A MPOCTOTH MOHUMAHUS MTPOUCXOISIINX MPOIIECCOB,

MOXXHO MNPEACTAaBUThL B BUJIC KpI/IBOI\/JI.

B @ = uBScos«
@1 ®2

<
e

bs = D1 + P2
H1

H2

cecccpecccccccdecncnal\cccccscscscscfedecccccnccccaa

Buemnee (n3mepsiemoe) MarHuTHOE MoJie OTCYTCTBYET Hguew = 0

Pucynox E.11 — IIpunanun paGots! Hheppo30HIOBOTO JaTUHKA
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Ecnu Hanpsok€HHOCTD Hgueww M3MEpsieMOTo TOJII HE paBHA HYIIO, TO MarHUTHBINH IOTOK
Dgpews ITOTO TIONS B OJHOM CTEp)KHE OYAET CKJIaABIBAaTBCS C TOTOKOM IMOAMAarHUYMBaHUS,
a B JIPYrOM BBIYUTATHCS M3 HETO. DTO MPUBEAET K TOMY, YTO 00a CepJeYHHKa OYAyT MEepeXOIUTh
B PEKUM HACBHIIICHHUS HE OJJHOBPEMEHHO, KaK 3T0 ObuI10 TP Heuew = 0. B pesynbTate cymmapHBbIii
MarHuTHBIH TOTOK @Ps, CHEIJICHHBIH C W3MEPUTEIBbHONM OOMOTKOH, OYJIeT HW3MEHSThCSA Tak,
Kak 3TO Moka3zaHo Ha pucyHke E.12. M3MmeHeHue moTtoka MpUBEAET K MOSABJICHUIO HA BBIXOJIHOU
U3MEPHUTENIbHOH 00MOTKe HampspkeHus Uk, NpOnmopIHOHATBHOTO CTEICHH aCHMMETPHH
MOTOKOB @1 U P2, a, CIAEHOBATEIbHO, U HANPSHKEHHOCTH U3MEPSIEMOro mnojid. B cBA3uM ¢ TeMm,
YTO 3a OJIUH MEPHUOJI HAPSHKCHUS TTOJIMArHUYUBAHUS CTEPKHU OYIyT MEPEXOJIUTh B HACHIIIICHHOE
COCTOSIHME JBa pasa, yactoTa umnynscoB Uk OymeT B 11Ba pasa BbII€ YacCTOTHI HANpPSKEHUS
rerepaTopa Bo30yxaeHus. [loasspHOCTs MHIYLIUPYEMOTO HANPsHKEHUS MEHSETCS IIPU CMEHE 3HaKa
BHEIIIHETO MOJIA.

B ® =uBScosa
| 1

Uda

Buemnee (n3mepsieMoe) MarHUTHOE MOJI€ OTJIMYHO OT HYJSA Henew 7 0

Pucynox E.12 — IIpuniun paboTsl peppo30HI0BOTO TaTUnKa
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B  pesymbrare nmocneayromeil  ¢unbTpauuu  Hampsbkenue Uy mpeoOpasyercs
K rapMoHuueckomy Buay Ur.

Hanpspkenne ¢ BbIXOoa IMOJIOCOBOTO (pUiIbTpa, HACTPOEHHOTO HA YacTOTy BTOPOM
rapMOHUKHU TeHepaTopa Bo30yxneHust Us, ycunuBaeTcst U nofgaéres Ha BXoJl (a3zoBOro JETEKTOPA.
OnopHoe HampsHKEHHE € YIBOSGHHOM YacTOTOH ¢opMupyeTcss W3 HampsiKeHHs BO30YKIEHUS.
BenuunHa u 3HaK BBIXOJHOTO TOCTOSIHHOTO HampsbkeHus (azoBoro nerexkropa (Ugo) Oymyt
MPOIOPLIMOHANIbHBI BEJIMYMHE W HAIPABICHUIO U3MEPSIEMON COCTaBISIONIEH T€OMarHuTHOTO TOJISL.
Hanpsikenne Ugo oOUUQpPOBBIBaCTCS M IMEPECUUTHIBACTCS B BEIUYMHY H3MEPSEMOro IOJIs
MUKpPOKOHTpoJuiepoM. [lonydeHHOe 3HaueHue BBIBOJUTCS Ha AMCIUIEH, a TaKKe 3allMChIBaeTCAd Ha
YCTPOMCTBO HakomIeHusT MHPoOpManu, U TepenaéTcss Ha Jpyrue yCTpOicTBa yepe3 IaTy
BHeIIHero uurepdeiica.

Jlis moBblIIEHUsT pa3peliarolie CroCOOHOCTH M TOYHOCTH HM3MEPEHUH I'€OMarHUTHOTO
noiss B Qeppo3oHaoBeix MBC mnpumensiercss cuctema KomieHcanuu. BHemHee mosie
KOMIIEHCUPYETCs CHEelHUaIbHOH OOMOTKOH C HM3BECTHOM MOCTOSHHOW. 3Has TOK KOMIIEHCAllMH,
MO>KHO PacCUMTaTh MOJHOE 3HAUEHUE COCTABIISIFOIIMX F€OMAarHUTHOTO TOJISI.

Ha CII marHuTHBIX HaOMIOACHUN TOCYAApCTBEHHOW HAOJIOJATEIHLHOM CETU YCTAaHOBJICHBI
deppozonnoBeie  MBC LEMI-018, LEMI-022, LEMI-025 u DTU Space FGE, xotopsie
IIPEIHA3HAYEHBl JJISl BBICOKOTOYHBIX M3MEPEHMI 3HAYEHUH KaK CaMUX TPEX COCTAaBIISIOIIMX
T€OMarHUTHOTO MOJIs, TaK U X Bapuauuil. IIpubopbl COOTBETCTBYIOT ACHUCTBYIOLIEMY CTaHIAPTY,
npuHITOMY B MexkayHapoaHoi cetu INTERMAGNET [2].

BexkTopHblE MarHUTOMETpPHI, B 3aBUCUMOCTH OT OpPUEHTALlMM Ha reorpapuueckuil Jmodo
MarHuTHBIA CeBep, perucTpupyror cocraBmswommue X, Y, Z mubo H, D, Z cooTBeTcCTBEHHO.
B snexkTpoHHOM 0JI0K€ MarHMTOMETpa CHUTHaJl, pETUCTPUPYEMBIM AaTyuKamu, mpeodpaszyercs B
uuppoBoil BUI U jganee mepenaércss K cuctemMe cOopa JaHHBIX. TUNMYHBIMA BEKTOPHBIN
(dbeppo3oHI0OBEIT MarHUTOMETp uUMeeT paspemenue a0 0,1 HTa. Braok matumkoB mpencraBiseT
cO0OH TpH MEPHEHIUKYISIPHO PACHOJIOKEHHBIX IaTUMKa, 3a(pUKCUPOBAHHBIX B OJHOM cucTeMe A
perucTpanuy TPEX COCTABISAIOUIMX I€OMAarHUTHOIO MOJS, KPOME TOTO, OH MMEET TEPMOMETPHI U
PETUCTPUPYET TEMIIEPATYPY C TOM XKe TUCKpeTH3aluel, 4To U TeOMarHuTHele Bapuanui. OCHOBHOE
TpeOoBaHUE K BEKTOPHOMY MAarHUTOMETPY — CTAOMIBHOCTb 0a3MCHOM JIMHUU, OTKJIOHEHUS OT Heé
JIOJDKHEL OBITE He Oosee 5 HT1I B rog.

Texnuueckoe obOcnyxkuBanne MBC 3aiitouaercs B TOM, 4YTOOBI  HCKJIIOUUTH
HelnpeIHaMepeHHbIe HEIOMYCTUMbIE U3MEHEHHUS MapaMeTPOB OKpY»Karolleil cpesl (TeMrepaTypsl,
MapaMeTpoB MAarHUTHOTO IIOJIS TaBWJIbOHA) M TOJIOKEHHS Ha TocTaMeHTe e€ miat(opmbl

C JaTYHMKaMMH.
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Texaudeckoe oocimyxuBanrne MBC BkitouaeT:

- TPOBEPKY COCTOSAHUS UCTOUYHUKOB nuTaHust MBC u ux 3aMeny B ciyyae HEOOXOAUMOCTH;

- TPOBEPKY rOPU30HTATBHOCTH TIATHOPMBI C JATYUKAMHU 10 YPOBHSIM;

- Koppekuuro opueHtanuu tuiargopmel MBC, opuenTupoBanHoii B cucteme HDZ, nns
o0ecrieueHrss MUHUMAJIBHOTO CPEIHEro 3HAa4YeHHsI COCTABIAIOIIEH MO OCH Y, KOTOpas MOXET
YBEJIMUUTHCS B CBSI3U C BEKOBBIM XOJIOM CKJIOHEHHS. Bompoc 0 HeoOX0IMMOCTH TaKkoi KOppeKLIUu
pemaercs rojgoBHeiM HUY. Jlns MBC, opueHTHpoBaHHBIX B cucTeMe XYZ, Takas KOPPEKIus

He Tpedyercsl.

E.2.4 Cucrema aBTOMATH4YeCKOI perucTpamnum, coopa " XpaHeHHus

MAardMTHbIX JaHHBIX

E.2.4.1 Cucrema perucrpaliid M HaKOILICHHsS MH(OpPMAIUK JOJDKHA MOaKIodarbess Kk MBC
Y 3aIMCBHIBATh €KECEKYHIHBIC 3HAYECHHS COCTABIISIOIINX F€OMAarHUTHOTO Mot Ha (unm-kapty MMC.
B cucremy nomkeH ObITh BCTpoeH OJOK KOHTpoist TouyHoro Bpemenu (GPS) mis aBromarnyeckoit
CHHXPOHU3AIMY BPEMEHH (Ha ceTy Hanbouee yacTo ucnomnb3yercs «MicroLOG»).

E.2.42 B cucremy nepefaud JaHHBIX B KaHaJIbl CBSI3U JIOJDKHA IMOCTYNAaTh MHpOpMaLUs
OT CHUCTEMBI DPETHCTpAallMd W HAKOIUICHHs WH(QOpPMAIMi ¥ TepeaaBaThCsi B OCHOBHOE 3/aHUE,
I7Ie pacrojokeHo pabouee MecTo HaOmomaTens (Ha ceTh Hanbosee 4acTo MCMOIb3YeTCs MOJYIIb
«Digimager» u munukomnbstotep «UC-7101»).

E.2.4.3 PaGouee MecTo HaOmonaTens BKIIOYAaeT B ceOS KOMIbBIOTEp WIM HOYTOYK
C TIOJIKJIIFOYEHUEM K CHCTEME Tepelaud TaHHBIX JJIsI KOHTPOJS paboTOCIIOCOOHOCTH 000PYIOBAHHMS
W Tiepefayd NaHHBIX B PETHOHAJbHBbIE HH()OPMAIMOHHO-aHATUTHYECKUE IIEHTPHl MOHHUTOPHHTA
reo(ru3n4ecKkoil 0OCTAaHOBKH.

E.2.44 Cucrema  OecmepeboiiHOr0o  sHeprooOecreueHUs  JODKHA  OOecreurBaTh
HETPEPBIBHYIO padOTy MarHUTOMETPHYECKOTO 00OPYJIOBaHUS B CIydae SKCTPEHHOTO OTKIIOYCHUS

QJICKTPHUYECCTBA. ﬂaHHaﬂ CHUCTEMA JOJIKHA HC CO3J1aBaTh IOMECX U MAarHUuTHOT'O 3arpA3HCHUA.
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E.3 OGopynoBanne mepCHeKTHBHOI KOCMHUYECKOW HA0JI01aTeJIbHOH CHCTEMBI

MATHHTHON HA0JI0AaTeJLHON ceTH MATHUTHOM HA0JJII0AATEILHOM CeTH

E.3.1 q)epp030HHOBLIﬁ MArHuTOMETP AJId KOCMHUYIECCKUX almnaparoB

Deppo30HJOBBIM ~ MarHUTOMETp  JUIsi ~ KOCMHYECKHX  almaparoB  IpeJHa3HaueH
JUIS TIPOBEJICHUS ONEPaTUBHOIO INI00ATBHOTO U HEMPEPHIBHOIO MOHUTOPUHTA MPOCTPAHCTBEHHOIO
Y BPEMEHHOT0 pacIpeieNieH!s] FEOMarHUTHOTO MOl B OKOJI036MHOM KOCMHYECKOM MPOCTPAHCTBE,
cxema npuseseHa Ha pucyske E.13.

Deppo30HIOBBI MAarHUTOMETP MJIi KOCMUYECKUX allllapaToB JIOJDKEH BXOJUTh B COCTaB
reTMoreop3NIECKOro  amnmapaTypHOro KOMIUIGKCAa M yCTAaHABIMBATBCS HA  KOCMHUYECKHE
anmnaparbl THAPOMETEOPOJIOTMYECKOIO HAa3HAuUEHUs cepuil «nekTpo», «Mereopy», «ApKTHUKa»,

«Honocdepa» u ap.

CoJHeYHLII BeTep

o3
: \\'z'ﬁ
\\

Maruuronaysza

Paccrostare oT 3emiu 10 MOACOTHEYHONW TOUYKH MAarHUTOC(HEPHI B HEBO3MYIIIEHHBIE TIEPHOIBI
coctapsieT mpuMmepHo 10 paauycoB 3emiu (R3).
Bo Bpemsi CHITbHOTO BO3MYIIICHHSI TEOMAarHUTHOTO TIOJIST 3TO PACCTOSTHUE
YMEHbINaeTcs 10 3 (OYeHb PEIKo J10 2) paarnycoB 3eMIIH.
Pucynok E.13 — CxeMa BHEIIHET0 reOMarHUTHOTO TOJII U KOCMUYECKHX allapaToB

C YCTaHOBJIEHHBIM (DepPO30HI0BBIM MarHUTOMETPOM
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@Deppo30HI0BBII MarHUTOMETP s KOCMHUYECKHX allapaTroB [OJDKEH o0ecleunBaTh
B HEIIPEPBIBHOM PEXHMME U3MEpPEHHE TPEX B3aMMHO-IIEPIEHAUKYISAPHBIX COCTAaBIIAIOLIMX BEKTOPA
MarHMTHON MHIYKIUU 3eMiM B nuanazoHe He mMeHee +65000 nTin. BHemnuil BUx npeactaBieH

Ha pucyHke E.14.

a — OJIOK DJIGKTPOHHKH; O — OJIOK TATYUKOB

Pucynok E.14 — Buemnuii Bun ¢peppozonnoBoro marauromerpa (PM-BD)

IJIL KOCMHUYECKUX alllapaToB

Arnmnaparypa ®M-B3 npezacrasnser coboit M3MEpUTENbHBIA Mpeodpa3oBaTesib MarHUTHOM
WHIYKIIAH B DJICKTPUUYECKUN CUTHAT — ITU(PPOBOI TBONIHBIN KOJI.

Annapatypa ®M-BD oTHOocHTCS K TpPEXKOMIIOHEHTHBIM (EppO30HIOBBIM HpUOOpaM,
KOOpJAMHATHAsI CUCTEMA KOTOPBIX SIBJISETCA NPSAMOYIOJBHOM, NpaBOM M 3aJaéTcsi B3aUMHBIM
pacrioio)keHueM  TpE€X  OJHOKOMIIOHEHTHBIX  TEPBHYHBIX  IpeoOpa3oBareneid,  KECTKO

YCTAHOBJICHHBIX Ha OCHOBAHUEC O110Ka JaTYHUKOB.
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Hpuioxkenne 7K
(oGs3aTenbHOR)

I/IHCprKIII/IH 1m0 U3MEPEHUIO a0COJIIOTHBIX 3HAYEHUH

COCTABJ/JIAIOIIHUX TEOMArHUTHOI'O IMOJIA HYJb-METOA0OM

B npakTuke abCoMIOTHRIX HAOMI0IeHNI Ha 0OCepBaTOPUU UCIIOIB3YETCSI METO OTKJIOHEHUMN
U Hylb-MeToA. Hyllb-MeTOJ COCTOMT B M3MEpPEHUSX IPU BOCBMHU IOJIOKEHUAX TEOJ0JINTA,
MEePHNEHAUKYISIPHBIX MAarHUTHOMY BeKTOpy. OJHako B JaHHOM Clly4ae pErucTpUpYHOTCA
HE TOKa3aHus (EeppO30HIOBOIO MATHUTOMETpPA TPH YCTAHOBKE TEOJOJUTA B OTH IOJIOKCHHUS,
a YTkl B TOPU30HTAILHOW M BEPTHKAIBHOHN ILIOCKOCTSX, MPH KOTOPBIX OCh (heppo30HIa CTPOTO
MEPIeHIUKYNIApHA IUIOCKOCTH MAarHUTHOTO MepuauaHa (Mpud STOM HHIUKATOp MarHUTOMETpa
nokasbiBaeT 0 HTI — oTcroAa Ha3BaHKUE METO/1A).

[Tpn HAOMIONEHUSX HYJIb-METOJOM, KaK M TpH HAOIIOJECHUSX METOJOM OTKIOHCHHH,

BBITIOJIHAETCS. HECKOJIBKO CEpUI U3MEPEHHUIA.
7K.1 IloaroroBka Kk padorte

[TomaroBas  MHCTPYKUMS ~ HM3MEPEHHMH  aOCONIOTHBIX  3HAYEHMH  COCTaBISIOIIMX
TF€OMarHUTHOTO MOJsSI HYJIb-METOJOM IIpUBEJE€HAa Ha mpuMepe (Heppo30HI0BOr0O MarHMTOMETpa
LEMI-204.

XK.1.1 YOeautbcsi B OTCYTCTBMM CHUJIBHBIX MAarHUTHBIX BO3MYIIEHHH M IUIOXUX MOTOJHBIX
YCIIOBUH, HE MO3BOJIIOIINX YBUAETh MUPY.

K.1.2 Y6eautbcs mepen HadaioM pabOThl B OTCYTCTBUM Yy HaONIOAaTeds] MAarHUTHBIX
MPEAMETOB (BKJIIOYAsi OUKH, 3aCTEKKH, TBO3/IU HA 00YBU, YaChl U IPYTUE IPEAMETHI).

K.1.3 Bxmtounts Gpeppo30oHA0BBIN AekIuHOMETp/uHKIMHOMETp LEMI-204.

K.1.4 TlpoBepuTh NPaBUIBHOCTh YCTAaHOBKHM TEOJOJINTA B TOPU3OHTAIBHOW IUIOCKOCTH
10 ypoBHIO. B ciyuae yxoja my3bIpbka ypOBHS C IEHTPAJIBHOTO MOJIOKEHUS — BBICTABUTH NMPUOOP
B FOPU30HTAJIBHYIO IJIOCKOCTh YCTAHOBOYHBIMHM BUHTaMHU ITPpHOOpA.

K.1.5 TIpoBeputs, 3aTAHYT JIM 3aKPENUTEIbHBIA BUHT Ha MOACTABKE TEOAO0IUTA.

K.1.6 Otnyctuth  3aKpemuTeNbHBIE  BHHTHI  (CTONIEPHI)  HABOISIIMX  BHUHTOB

TOPU30HTAIBHOTO U BEPTUKAIIBHOIO KPYTOB.

IIpumeuanue— Cromnmepsl — 3aKpEeNUTEIbHBIE BUHTH (PBIYark) HABOAAIINX BHHTOB TOPH30HTAIBHOTO

1 BEPTUKAJIBHOT'O KPYT'OB TCOIOJIMTA.
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K.2 U3MepeHue yriia HanpaBJieHUsI HA MUPY

K.2.1 YcTaHOBUTH TOPU3OHTAIBHYIO IIKATY.

XK.2.2 YcraHOBUTH 3pUTENBHYIO TpYOy B MOjOkeHHE A (0OBIMHO MpH 3TOM (Geppo30HI
HaJ1 TpyOOii, HO ATO HE Ba)KHO, MOXKET OBITh U MOJ HEM).

2K.2.3 OtperynupoBars 1o Ij1a3aM 4Y€TKOCTh JIMTHUA CETKH 00BEKTHBA.

K.2.4 OtperynupoBarh 1O rja3aM 4YETKOCTh INTPUXOB W HmUGpP MmKan (T.e. BUA IIKAJ
B BU3HpE).

IIpumedyaHnue — Busup — OKyJsp MUKPOCKOIIA IIKaJ T€OMOJINTA.

XK.2.5 HaBectu 3puTenbHyl0 TpyOy Ha MHUPY HOpUOIM3HTENBHO (TMPH  OTITYHICHHBIX
CTOIMEepax).

X.2.6 3akpenuTh cToOMIEpbl, BHIBECTH TOYHO HABOJSAIIMMH BHHTAaMHM TOPU30HTAIBHOIO
1 BEPTUKAJIBHOIO Kpyra BEpTUKAJIbHBIM IITPUX CETKU HUTEH OOBEKTHBA HA MUDY.

K.2.7 TloBopauuBas 3epKajio MOJICBETKH LIKal, TOOUTHCSA UX JOCTATOUHOTO OCBEIICHHUS.

K.2.8 B Buzupe, moBopauuBas PYKOSTKY MHUKpomeTpa (OONbIIOW BUHT PETYIHUPOBKH),
COBMECTHUTH Mapbl MapaieIbHbIX BEPTUKATBHBIX PUCOK.

K.2.9 3anucatp BpeMs uaMepeHus B OJaHK, CHATh OTCUET yria Al, 3amucas B OJaHK.

K.2.10 Otnyctuth 06a cronmnepa.

K.2.11 IlepeBectn 3purenbHyro TpyOy uepe3 3eHUT B TnojoxkeHue B (deppozona
noJi TpyOoit), pa3BepHyTh T€OJOIUT Ha 180° B TOPU30HTAIBHOM MJIOCKOCTH B CTOPOHY MHPBHI.

K.2.12 IloBroputs neiictBusi myHKToB JK.2.5-2K.2.9 B 3TOM MNONOXKEHUHM 3pUTEIBHON

TPYOBI.
7K.3 H3mepeHue yrjia CKJIOHEHHS

K.3.1 YcraHOBUTH BEPTUKAIBHYIO LIKATY.

XK.3.2 Ornyctuth 06a cTomnmepa.

2K.3.3 IlepeBectu 3putenbHyrO TPyOy Uepe3 3eHUT B TOJIOKEHUE A.

K.3.4 YcraHoBUTH 3pUTENBbHYIO TPYOy B MPHUOIU3UTEIHHO TOPU30HTAIBHOE TOJIOKECHHE,
B BU3MPE M0 LIKaJIE€ BEPTUKAIBHOro kKpyra ycranoBuTh 90°00'00” nim 270°00°00”. {ns aToro:

- YCTaHOBUTH TPaayChl,

- 3aTeM TpU TOMOIIM PYKOATKH MHUKpOMETpa — OOJBIIOrO BHHTA PETYIUPOBKU —
YCTaHOBUTH Ha ITpaBOi BepTHKaIbHOM mmiKaie 0-0,

- 3aKpEIUTh CTOIIIEP BEPTUKAIBHOTO KpPYTa,

- HaBOJAIIMM BUHTOM BEPTHKIBHOIO Kpyra COBMECTUTb Mapbl IapajljielIbHbIX

BEPTHUKAIbHBIX pUCOK. [IpHu 3TOM 3pHuTEnpHas TpyOa 3aliMET TOUHO FTOPU3OHTAILHOE MOJIOKEHHE.
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2K.3.5 YcTaHOBUTH TOPU3OHTAIBHYIO IIKATY.

2K.3.6 He u3MeHss MOJOKEHUs 3PUTEIILHON TPyObl OTHOCHUTEIBHO IJIOCKOCTH TOPHU30HTA,
MOBEPHYTh TEOJOJIUT BOKPYT BEPTUKAJbHOW OCH Tak, 4YTOObI 3puTenbHas Tpyba Obuia
NpUOIM3UTENIBHO HAampaBieHa Ha MeETKy A2, KoTopas €CTh B IaBWJIbOHE, W, aKKypaTHO
JIOBOpaunBas TEOAOJIUT BPYUYHYIO, AOOUTHCS OKOJIOHYJIEBOTO 3HA4YEHHUS Ha SKpaHe Mpuodopa.
[Ipu sTOM 3puTenbHas TpyOa OyneT NPpUMEPHO NMEPIEHIUKYIIPHA TOPU3OHTAILHOM COCTaBISIONICH
F€OMarHUTHOT'O TOJISI.

K.3.7 3akpenuts cronmnep ropu30HTAIBLHOTO KpyTa.

2K.3.8 HaBomsiumuM BHMHTOM TOPHU3OHTAILHOTO Kpyra JOOWThCS Ha JUCIUIee mpudopa
HYJIEBOTO 3HAYEHUS, 3allicaTh BpeMs B OJaHK, B Bu3Mpe (TOpU30HTajIbHAs IIKalla) COBMECTHUTH
napbl MapajulebHBIX BEPTHKAIBHBIX PUCOK MPU MOMOIIM PYKOSITKH MHUKpPOMETpa — OOJIBIIOrOo
BUHTA PETYJIUPOBKHU — CHATH OTCYET yriia A2, 3amucath B OJaHK.

K.3.9 Ornyctuts cronmnep ropu30HTaIbHOIO Kpyra.

K.3.10 He u3meHsst MOJIOXKEHUS 3PUTENBHOM TPYObl OTHOCHUTENBHO IMJIOCKOCTH TOPU30HTA,
MOBEPHYTh TEOJOJIUT BOKPYr BepTUKaNbHOM ocu Ha 180° Tak, yToOBI 3puTenbHas Tpyda Oblia
NpUOIM3UTENIEHO HAIpaBiIeHa Ha TOYKY A3 B MaBWIbOHE, M, aKKypaTHO JAOBOPAYMBAsl TEOMOJIUT
BPYUYHYIO, T00UTHCSI OKOJIOHYJIEBOTO 3HAYEHUs Ha 3KpaHe npudopa. [Ipu 3ToM 3purtenbHas Tpyda
OIATH 3alMET TMOJIOXKEHHE NPHUMEPHO MEPNEHAMKYISIPHOE TOPU30HTAIBHOM COCTaBISAIOLIEH
TF€OMarHuTHOT'O TOJIS.

K.3.11 3akpenuTs cTOIIEp TOPU3OHTATHHOTO KpyTa.

2K.3.12 HaBopsmuMm BHUHTOM TOPHU3OHTAIBHOTO Kpyra JOOWUTHCS Ha JuCIUiee mpudopa
HYJIeBOI'O 3HA4YEHHWs, 3amucaTh BpeMs B OJaHK, B BU3UpEe (TOPU3OHTAJbHAs IIKana) COBMECTHTb
napbl MapajulelbHbIX BEPTUKAJIBHBIX PHUCOK MPU TOMOIIM PYKOSTKH MHKpOMETpa — OOJBIIOro
BHUHTA PETYJIUPOBKU — CHATH OTCUET yria A3, 3anucarh B OJlaHK.

K.3.13 YcTaHOBUTH BEPTUKAIBHYIO IIKANTY.

K.3.14 OtnyctuTh cTOnnEp BEpTUKAIBLHOTO KpyTa.

XK.3.15 IlepeBectn 3purenbHyl0 TpyOy depe3 3eHUT B monoxeHue B (deppo3onn
oz Tpyooit).

K.3.16 YcTaHOBUTH 3pHUTEIBbHYIO TPYOy B MPHOIU3ZUTEIBHO TOPU30HTAILHOE TOJIOKCHHE,
B BU3MPE 10 LIKaJIE BEPTUKAIBHOr0 Kpyra ycranoBuTh 270°00'00” mim 90°00'00” st aToro:

- YCTaHOBUTH TPaayChl,

- 3aTeM NpU TOMOIIM PYKOATKH MHUKpOMETpa — OOJBIIOrO BHHTA PETYIUPOBKU —
YCTAHOBUTH Ha MPaBOMl BepTUKaIbHOH mikaie 0-0,

- 3aKpEIUTh CTOIIIEP BEPTUKAIBHOTO KpPYra,
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- HaBOJSAIIMM BHUHTOM BEPTHKAJIBHOTO Kpyra COBMECTHTh Iapbl MapajljelbHbIX
BEPTUKAJIBHBIX PHUCOK, IIPU 3TOM 3pUTENIbHAs TpyOa 3aliMET TOYHO IOPU3OHTAIBHOE IOJIOKEHHE
u OyneT HanpaBieHa NPUOIU3UTEIBHO Ha TOUKY B2.

IIpumeuwanune — Ecim mnpm osTtoM Ha odkpaHe mnpubopa 3HaueHHs OyayT OOJBIIUMHU
(moutu cro u 6onee HTm), HANO:

- OTHYCTHUTBH CTOMIICD TOPU3OHTAJILHOI'O KpYyTa,

- HC U3MCHIS ITOJIOKCHUA 3pHTeJ’ILHOI7[ Tp}/'6LI OTHOCHUTEJIbHO ITJIOCKOCTU T'OPU30HTA, aKKYPATHO JOBOpadnBas
TEOJIONINT BPYYHYIO BOKPYT BEPTHKAIFHON OCH, JOOUTHCS OKOJIOHYJICBOTO 3HAUCHHS HA SKpaHe Mproopa;

- 3aKpeNuTh CTOMIEP FOPU3OHTAIBHOTO Kpyra.

Ecnu 3nauenns Ha OKpaHC an/I60pa HCBCJIIUMKHU (HepBBIe JACCATKH HTJ'I), TO 3TOro acjaTtb HE HAIO.

K.3.17 YcTaHOBUTH TOPU30HTAIBHYIO IIKATY.

K.3.18 He u3MeHss nonoxkeHus: 3pUTEIbHON TPYyObl OTHOCUTEIBHO IUIOCKOCTH T'OPU30HTA
(cronmep rOpU30HTAIBLHOIO Kpyra 3a)ar), HaBOJSALIMM BUHTOM T'OPU30HTAJIBHOIO Kpyra JOOUThCS
Ha jauciuiee npuOopa HyJIEBOro 3HAYEHUS, 3alMcaTh BpeMsl B OJIaHK, B BU3UpPE (TOpU30HTANIbHAS
IIKaJla) COBMECTUTh Mapbl MapaUIeIbHbIX BEPTUKAJIBHBIX PUCOK HPU IOMOIIM PYKOSATKU
MHUKpOMeETpa — O0JIBLIIOr0 BUHTA PErYIMPOBKH — CHATH OTCUET yria B2, 3anucare B O1aHK.

K.3.19 Otnyctuts cromnmep ropu30HTaIbHOTO Kpyra.

K.3.20 He usmeHss NOJ0XKEHUS 3pUTEIBLHON TPYObl OTHOCUTENBHO MIOCKOCTH TOPU30HTA,
MOBEPHYTh TEOJOJIUT BOKPYT BEpTHUKaIbHOM ocu Ha 180° Tak, yToOBI 3puTeNbHas TpyOa Oblia
NpUOIU3UTENBHO HAIpaBjieHa Ha TOYKy B3 B maBMibOHE, M, aKKypaTHO JOBOpauuBasi TE€OIOJHUT
BPYUHYIO, JOOUTHCS OKOJIOHYJEBOIO 3HaYeHUs Ha sKpaHe nmpubopa. [Ipu sToMm 3purtenbHas TpyOa
OMsATh 3alMET TMOJIOKEHHE NPUMEPHO MEPHEHAMKYISIPHOE TOPU3OHTAIBHOM COCTaBIsIONIEH
r€OMarHMuTHOI'O TOJISI.

2K.3.21 3axpenuts cTomnmep ropu30HTaIBHOIO Kpyra.

K.3.22 HaBojmsmyM BHHTOM TOPHM30HTAJIBHOIO Kpyra JOOMTbCS Ha JAUCIUIee MpuOopa
HYJIEBOTO 3HAYEHMS, 3alrcaTh BpeMms B OJaHK, B BU3Upe (TOpPHU3OHTAlbHAs IlIKajla) COBMECTUTH
napbl MapajuiebHbIX BEPTUKAIbHBIX PUCOK MPU MOMOUIN PYKOSTKA MUKpOMeETpa (O0JIbIIOro BUHTA
PEryJIUpPOBKH) CHATH OTCUET yria B3, 3anucath B O1aHK.

K.3.23 IlepeBectn 3amucanHble yruisl A2, A3, B2, B3 B xaecaATHuHyl0 CcHUCTEMY
(10 MECATUTHICYHBIX JOJEH Tpagyca — YEThIpe 3HAKa IMOCIHE 3aIsATOM), CIOKUTh, pa3/IeuTh Ha 4,
MepeBecTd 0OpaTHO B TPayChl, 3amucarh B OMaHK aOcomMOTHBIX HaOmoaeHui D1, 3amucats D2
(otmmuaetcs ot DI poBHo Ha 180°). MoOXHO HCIIONB30BaTh CHeNHaNbHYIO Tabmuiy B Excel

«Pacuér yrino D1 u D2 B 1iukse abCONOTHBIX U3MEPEHUI».
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K.4 H3MepeHHe yrjia HaKJIOHeHHUs

XK.4.1 OtnyctuTh cronnep ropu30HTAIBHOIO Kpyra B BU3Hpe (TOPU30HTAIbHAS 1IKANIa).

XK.4.2 YcraHOBUTH 3pUTEIbHYIO TpyOy B IUIOCKOCTH MAarHHUTHOTO MepHIuaHa. JTa
BEPTUKAJIbHAS TUIOCKOCTh MPOXOAUT YEpe3 OTCUETHI TOPU3OHTAIBHOIO Kpyra. [loaTtomy Ha mikane
TOPU30HTAIBHOIO Kpyra HaZlo BEICTaBUTh 3HaueHue D1. [l storo:

- YCTAHOBUTbH Irpadychl U IecITKU MUHYT yria D1, paccuutannoro B 7K.3.23;

- 3aTeM IpU TOMOLIM PYKOSTKHM MHUKpOMeTpa — OOJBIIOr0 BHHTA PErYJIMPOBKH —
YCTaHOBUTb Ha IIPAaBOM BEPTUKAIBHOM IlIKaJIe €AMHULIBI MUHYT U CEKYH/bI yriaa D1, paccuntanHOro
B XK.3.23;

- 3aKpEIUTh CTOIIIEP F'OPU30HTAIBHOTO KPYTra;

- HaBOJAIIMM BHHTOM T'OPU30HTAJIBHOIO Kpyra COBMECTUTh IIapbl IapajljIesIbHbBIX
BEPTUKAIbHBIX PUCOK, IIPU 3TOM 3pHUTENbHAs TpyOa 3alMET MOJI0KEHNE B IJIOCKOCTH MAarHUTHOTO
MepHIMaHa.

K.4.3 YcTaHOBUTH BEPTUKAIBHYIO LIKAITY.

K.4.4 OrtnycTuTh cTOoNnmnep BEpTUKAIBHOTO Kpyra.

K.4.5 He uzmeHsist 0N0KEHUS 3pPUTEIBHON TPYObl OTHOCUTENIBHO IJIOCKOCTH MarHUTHOTO
MepHIMaHa, TIOBEPHYTh 3PUTEIbHYI0 TPyOy BOKPYI TOPHU30HTAJIbHOM OCHU TaK, YTOObl OHa ObuLIa
NpUOIN3UTENBHO HAaNlpaBjieHa Ha MeTKy B4, koTopas ecTh B MaBWIIbOHE, M aKKYPaTHO, JOBOpAUYHBasi
3pUTENbHYI0 TpyOy BpYUHYIO, JOOHMTbCS OKOJIOHYJIEBOIO 3HAueHHMs Ha DJKpaHe mpuodopa.
IIpu sToM 3puTenbHas Tpyda OyneT NPUOIMU3UTENBLHO NEPIEHIUKYISIpHA IOJTHOMY BEKTOPY
r€OMarHMTHOI'O TOJIS.

K.4.6 3axarp cronmnep BEpTUKAIBHOTO Kpyra.

XK.4.7 HaBogsmuMm BUHTOM BEpPTUKAJIbHOIO Kpyra JOOMTbCS Ha Juciee mnpuodopa
HYJIEBOTO 3HAUYEHHUS, 3aMUCaTh BpeMsl B OJIaHK, B3ATh OTCUET 110 MPOTOHHOMY MarHUTOMETPY.

K.4.8 B Buzupe (BepTHKaIbHasl 1IKaja) MPH MOMOILIU PYKOSITKH MHUKPOMETpa — OOJIBILIOTO
BUHTA PETYJIUPOBKU — COBMECTHTH Iapbl MapajIeIbHBIX BEPTUKAIBHBIX PUCOK M CHATH OTCUET
yrina B4, 3anucarp B 611aHK.

K.4.9 Otnyctuth cTonmnep BEpTUKAIBHOTO Kpyra.

K.4.10 He uzMmeHss Mon0KeHUs 3pUTENbHON TPYyObl OTHOCUTEIHHO MJIOCKOCTH MarHUTHOTO
MepuMaHa, TOBEPHYTh 3pUTENbHYIO TPYOy BOKpPYT TOPHU30HTAJBHOW OCH Tak, 4yTOOBl OHa ObuIa
NpUOIM3UTENIBHO HampaBieHa Ha MeTKy AS, KoTopas ecTh B MaBUJIbOHE, U aKKypaTHO,

JIOBOpaunBas 3pUTENbHYI0 TpyOy BpYUHYIO, OOUTbCS OKOJIOHYJIEBOI'O 3HA4YEHHs Ha DKpaHe
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npubopa. [Ipu 3ToM 3puTenbHas Tpyda onATh OyAeT NPUOIU3UTEIBHO MEPIEHAUKYIIPHA TOJTHOMY
BEKTOpPY F€OMarHUTHOI'O MOJIS.

K.4.11 3axatp cronmnep BEpTUKAIbHOIO Kpyra.

K.4.12 HaBonmsmmM BHHTOM BEPTHUKAJIBHOTO Kpyra J0OWUThCS Ha AMcIUiee mpubdopa
HYJIEBOI'O 3HAUEHUS, 3allUCaTh BpeMsl B OJIaHK, B3ATh OTCUET 110 MPOTOHHOMY MarHUTOMETPY.

K.4.13 B Busupe (BepTUKaJIbHAS IIKajIa) IPH TTOMOITH PYKOSITKH MUKPOMETpa — OOJIBIIIOTO
BUHTA PEryJMPOBKM — COBMECTUTh Hapbl MapajUlebHbIX BEPTHUKAIBHBIX PUCOK U CHATh OTCUET
yraa AS, 3anucaTh B OJIaHK.

K.4.14 OtnyctuTh CTOIIEP TOPU3OHTAIILHOTO KpyTa.

K.4.15 YcTaHOBUTh TOPU30HTAIBHYIO IIKATY.

XK.4.16 YcTaHOBUTH HMOBTOPHO 3pUTENBHYIO TPYOy B IUIOCKOCTH MarHUTHOI'O MEpHJIMaHAa,
Ha IlIKaJie TOPU30HTAJIBLHOTO Kpyra Hajl0 BICTaBUTh 3HaueHue D2. Jlns storo:

- YCTaHOBUTbH I'PaAyChl U A€CATKH MUHYT yria D2, paccuntannoro B XK.3.23;

- 3aTeM IpU TOMOILIM PYKOSTKHM MHKpOMeTpa — OOJBIIOr0 BHHTA PETYJIMPOBKH —
YCTQaHOBUTH Ha MPaBON BEPTUKAIBHOM LIKaJle €MHULBI MUHYT U CEKYHbI yriia D2, paccuutaHHOro
B XK.3.23;

- 3aKpEIuTh CTOIIEP TOPU30HTAIILHOTO KPYTa;

- HaBOJAIIMM BHHTOM T'OPU30HTAJIBHOTO Kpyra COBMECTUTh Iapbl IapajljielIbHbIX
BEPTUKATBHBIX pUcOK. [Ipu 3TOM 3puTenbHas TpyOa 3aliMET MOJI0KEHHE B IUIOCKOCTH MAarHUTHOTO
MepHIMaHa.

K.4.17 YcTaHOBUTH BEPTUKAIBHYIO IIKAITY.

K.4.18 OtnyctuTh cTonmnep BEpTUKaIbHOIO Kpyra.

K.4.19 He u3MmeHsist MONOXKEHUS 3pUTEIbHOIN TPYOBbl OTHOCUTENIBHO IMJIOCKOCTH MarHUTHOTO
MepHIMaHa, TIOBEPHYTh 3PUTEIbHYI0 TPYyOy BOKPYI TOPU30HTAJIbHOM OCH TaK, YTOObl OHa ObuLIa
NpUOIM3UTENBHO HampaBlieHa Ha MeTKy A4, KoTopas ecTb B MaBWIbOHE, U, AaKKypaTHO
JI0BOpAuMBasl 3PUTENbHYIO TpyOy BpY4YHYIO, OOUTBHCS OKOJIOHYJEBOI'O 3HAUEHHs Ha HKpaHe
npubopa. Ilpu sTOM 3puTenbHas Tpyba OyaeT NpHUONM3UTENBHO MEPIEHIUKYISpHA IOJHOMY
BEKTOPY T'€OMarHUTHOTO MOJIs.

K.4.20 3axatre cronnep BEpTUKAIbHOIO Kpyra.

K.4.21 HaBonmsmmM BHHTOM BEpTHUKAJIbHOIO Kpyra JOOWUThCS Ha JAMcIviee INpubdopa
HYJIEBOT'O 3HAUEHUS, 3alUCaTh BpeMsl B OJIaHK, B3ATh OTCUET 110 MPOTOHHOMY MarHUTOMETPY.

K.4.22 B Buzupe (BepTHUKaJIbHAs IIKaJa) MPHU MOMOIIU PYKOATKH MUKPOMETpa — OOJIBIIIOTO
BUHTA PEryJUPOBKH — COBMECTUTH INapbl MapajUIeIbHBIX BEPTUKAIBHBIX PUCOK U CHATh OTCUET

yria A4, 3anucatpb B OJaHK.
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K.4.23 OTnycTUTh CTONIEP BEPTUKAIBHOTO KpyTa.

K.4.24 He uzMeHss MON0XKEHUS 3pUTEIIBHON TPYyObl OTHOCUTEIIBHO MJIOCKOCTH MarHMTHOTO
MepuraHa, TOBEPHYTh 3PUTENbHYIO TPYOy BOKpPYr TOPHU30HTAJBHOW OCH Tak, 4yTOOBl OHa ObuIa
NpUOIM3UTENBHO HANIpaBJeHa Ha MeTKy B5, koTopas ecTh B mMaBUIbOHE, H, aKKYPaTHO JOBOpAYMBast
3pUTENBbHYIO TPYOy BpYUHYIO, TOOUTHCS OKOJIOHYJIEBOTO 3HaU€HUsI Ha dKpaHe npubdopa. [lpu stom
3puTeNnbHasg Tpyba omnArh OyaeT NpUOIHU3UTENbHO MEPHEHAUKYISIPHA IOJIHOMY BEKTOPY
F€OMarHUTHOT'O TOJISI.

K.4.25 3axare cronmnep BEpTUKAIBHOTO Kpyra.

K.4.26 HaBoxpsduiuM BHHTOM BEPTUKAJIBHOTO Kpyra J00UTbCA Ha JucIUiee INpudopa
HYJIEBOTO 3HAYCHHUS, 3aMUCATh BpeMsl B OJIaHK, B3ATh OTCUET 110 MPOTOHHOMY MarHUTOMETPY.

K.4.27 B Bu3upe (BepTUKaJIbHAs IIKaJIa) MIPU MOMOIIU PYKOATKH MUKPOMETpa — OOJIBIIOTO
BHUHTA PETYJIUPOBKU — COBMECTHTHb MHapbl MapajlIeNIbHbIX BEPTUKAJIBHBIX PUCOK U CHATH OTCUET

yria BS, 3anucarte B Os1aHK.
7K.5 U3mepenue yrijia HanpaBjeHHs] HA MUPY NOBTOPHOeE
[IpoBectu moBTOpHOE M3MepeHue MupsI 1o XK.2.1 —-K.2.12.
7K.6 Pacuét 6a3uCHBIX 3HAYEHUH

K.6.1 JIns pacuéra OasucHbIX 3HaueHMW u3 Tabnuubl JK.1, 3amnucaHHOM Bpy4HYIO,
B Tabmuny XK.2 (Excel) mepeHocsaTcss 3HaueHUsT BpPEMEHHM M3MEPEHMH Ul KaXIOW M3 MO3MLUHN
TEO0JINTA U U3MEPEHHBIE 3HAYEHUS YIIIOB.

’K.6.2 B cooTBeTcTBYIONINE SYEUKH BHOCITCS 3HAYEHUS TIOJHOTO BEKTOpA T€OMarHUTHOTO
ITOJISI M BEJIMYMHBI COCTABIISIFOIIUX T€OMarHUTHOTO MOJIs, U3MEPEHHBIE BAPUALMOHHOW CTaHIIMEH.

X.6.3 B Tabnuie nosABISIOTCA pe3yibTaThl PaCYETOB B IU(POBOM U IpapruecKOM BUJIE.

B3situe orcuéra yria Ha reonosmre 3T2KII
Ha pucynke K.l mokazaHo moje 3peHusi oTCHETHOro Mukpockona teoaoiauta 3T2KII-M,
KOTOPBIN HCHONb3yeTcs B JAeKIuHOMeTpax/mHkiuHoMeTpax tuna LEMI-204 na CII MarHUTHBIX

Habmonenuit cetn Pocrumpomera.
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17

543210

N

Pucynok XK.1 — OrcuérHas mkana Teogonura (orcuér 17° 25" 27")

B BepxHem 0enoM OKHE KpYNMHBIM HIPU(TOM MOKa3aHO KOJIWYECTBO rpagyco — 17. Hmxke
3TOrO 4Hcia HaHeceHbl mecTh Hudp or 0 10 5 BKIIOYUTENHHO (OHM 0003HAYAIOT KOJIMYECTBO
JIECITKOB MUHYT). B OKHe HMKe NpUBEACHBI /1Ba M300pakeHUS IITPUXOB JUMOA, pa3/ienéHHbIe
TOPU3OHTAIFHON JIMHHUEH (Y4acTKH JuMOa ¢ HaHECEHHBIMH INTPUXAMH, HAXOJSMIIMMHUCS Ha €ro
JTMaMETPaTbHO MPOTUBOMIOIOKHBIX CTOPOHAX ).

B oxHe cnpaBa BujaHa mkana ¢ jaeneHusMHu. L{udpsl neBoro psga 00603Ha4alOT €IMHHIIBI

MUHYT, LU PHI IPABOTO Psijia — AECATKU CEKYHJI, a IITPUXU MEXKY LIUPpaMHu — €IMHULIBI CEKYH/I.
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Ipuaoxenne U
(oGs3aTenbHOR)
HNHcTpyKuMA M0 MPOBEIEHUIO A0COTIOTHBIX H3MepeHUi 0(pceTHBIM MeTOA0M

MeTto1 OTKJIOHEHUH 171 IPOBEAEHUS aOCOIIOTHBIX M3MEPEHUH 3aKIIIOYaeTCsl B U3MEPEHUU
CMELIeHUH ocu (PeppO30HI0BOrO JaTYMKAa OTHOCUTENILHO MAarHUTHOIO MEpHJUaHa IpU BOCBMHU
IIOJIOKEHUAX  TEONOJINTA, NEPIECHIUKYJSIPHBIX MarHuTHOMYy Bekropy. llpm  wm3mepenun
ckioHeHus D BbIOMparoTCsl Takue IOJIOKEHUs, NMPU KOTOPbIX OCh JAAaTYMKa MEpHEeHIUKYISpHA
TOPU30HTAIFHON cocTaBisomeil H (mpyu moucke TakuX IMOJIOKEHHWH MPUOOp BpaIIaeTcsi BOKPYT
BEPTUKAIBHON OCH):

1) naTuuk cBepXy, TEOJOJUT HAIIPABIECH HA BOCTOK;

2) NaTYUK CHU3Y, TEOJOJIUT HAIlpaBJIeH Ha 3amas;

3) AaT4MK CHU3Y, TEOJOJIUT HAMPABIICH HA BOCTOK;

4) nmaT4uK CBEpPXY, TEOJOJUT HAIIPABJICH HA 3amal.

ITpu u3mepenun HakyioHeHUs | BHIOMpAIOTCS TakHUe MOJO0XKEHUs, IPU KOTOPBIX OCh AATYMKA
NEePIEHINKYIIIpHA TOJIHOMY BeKTopy F (IIpM mOMCKe TakuX IOJIO)KEHUH 3puTenbHas TpyOa
npubopa Bpalaercsi BOKPYT CBOEH TOPU30HTAIBLHON OCH):

5) naT4MK CBEpXy, TEOJOJIUT HAIpPaBJIEH Ha CEBEP;

6) IaT4yuK CHM3Y, TEOJIOJIUT HAIIPABJIEH HA IOT;

7) naTyuK CHMU3Y, TEOJIOJUT HAIIPABJIICH Ha CEBED;

8) maTtuuk CBEpXy, TEOJOJUT HAIIPaBJIEH Ha IOT.

[Tpu KaxIOM W3 MOJNOXKEHUH pEerucTpUpPyrOTCS 3HAUYEHUS € AaTyuka MarHutoMmerpa M(i).
OHM mnpeAcTaBIAIOT CcOOOM 3HAa4YeHUs MPOEKUUH BEKTOpa Ha OCh JaTyMKa MarHUTOMETpA.
OTu 3HayeHMs, Kak @PaBWIO, Majbl, IIOCKOJbKY JaT4YUK BO BCEX IMOJIOKEHHUIX IOUYTH
MEPIEeHIUKYIISPEH BEKTOPY.

B npakTrke MeTo/1a OTKJIOHEHHH, KaK MTPABHUJIO, BBITTOIHAETCS IBE CEPUH U3MEPECHUM.

N.1 IlpuBenenne npudopa B padouee Moj0KeHHe

N.1.1 OtkpenuTh 3aXUMbl 3pUTEIBHONM TPYObl W anuaajbl B TOJOXKEHHE «K cedey
U TOBEpPHYTh 3pUTEIbHYIO TpyOy TakuMm oOpa3oMm, 4YTOOBI OHa HE 3aropakuBajia amIyiy
LUJIUHIPUYECKOTO YPOBHS.

N.1.2 Bpamas anupaay TEOAONUTAa BOKPYr €ro BEPTUKAIbHOW OCH, OOUTBHCS TaKOro

MOJIOXKEHHUS, TIPU KOTOPOM OCh IIMJIMHJIPUYECKOTO YpOBHS Oy/eT BhICTaBIeHa MapauieIbHO JIUHUH,
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MPOXOASAIICH uepe3 aBa JOObIX MOABEMHBIX BUHTA (pucyHok M.la). Eciu mpubop panee ObLT
TOPU30HTHPOBAH, TO MYy3BIPEK LHUIUHAPUYECKOTO YPOBHS JIOJDKEH HAXOIUTHCS B LEHTPE aMITYJIbI.
Ecnmu my3plp€k He HAXOAWTCS B LEHTPE amIylbl, TO Bpamars 00a NOABEMHBIX BUHTA
B TPOTUBONOJIOKHBIX HANpaBiIeHUAX (OJUH 1O YACOBOH CTpeNKe, IpYrod — MpOTHB, JHUOO
Ha00OpPOT) U MPUBECTHU MY3BIPEK B LEHTP.

N.1.3 TloBepuyts ammmamy Ha 90°, mpu 3TOM OCh MWJIMHIPUYECKOTO YPOBHS OyneT
HampaBlieHa B CTOPOHY TpeThero noabéMHoro BuHTa (pucyHok I.16). Ecnu my3sipék ypoBHS
HE HaXOAMTCS B LIEHTPE aMIlyJIbl, TO, Bpallas TPETUN MOABEMHBIN BUHT, IIPUBECTH ITY3BIPEK YPOBHS
B LIEHTD.

N.1.4 PazBepuyts amumany Ha 180° (pucynoxk MW.1B), mpu sToM och ypoBHs Oyner
HaImpaBlieHa B CTOPOHY TPETHErO MOABEMHOTO BUHTA U MEPIICHINKYISApHA JTUHUA MEXTY TEPBBIMU
nByMmst. [1y3bIpEk ypoBHS JOJIKEH OCTaThCsl B LIEHTPE aMIlyJibl. JlomycTuMoe cMelieHne — 2 eeHus

amItyIbl ypoBHs. [lociie BRIIOTHEHUSI TOPU3OHTHPOBAHUS MPHUOOP TOTOB K MCIIOIB30BAHUIO.

Pucynok 1.1 — Cxema BbINOJHEHNS TOPU30OHTUPOBAHUS TE€O10JINTA

Mo TUJIIMHAPUYICCKOMY YPOBHIO ITPU AJIMAA/IC

N.1.5 TIporpamma HaOmIOIEHUS  BKJIIOYACT JBAa  TOCIEAOBATEIBHBIX  H3MEpPEHUS.
[Ipuctynmute k BemonHeHuto M3mepenus 1. Ilpu stom 3amonHsATE Tpadnr Omanka (3)—(27),

npuBeaEHHOM B Tabmuue U.1.

N.2 U3mepenune HanpaBJieHUil HA MUPY

N.2.1 Hadawaenne MHPBI, 1aTYUK BBEPX

N.2.1.1 YcraHOBUTH OKYJSp 3pUTENBHON TpyOBI MO Bamiemy riazy. HaBecTu 3putenpHYIO
TpyOy Ha CBETJIbII pPaBHOMEPHO OKpAIICHHBI MpeAMET WIM Ha OTKPBITHIA Yy4acTOK Heoa.
[TocmoTpers B oOKymsap. Bpamas guonTpuitHO€ KOJNBIO, JOOHUTHCS PE3KOTO0 H300paKeHHS

Hute cetku (pucyHok W.2). Jluama3zoHn KkomreHcanmuu JIe()EeKTOB 3peHHs HabmromaTess
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COCTaBJISIET +5 ,Z[HOHTprI, TaKHUM O6p330M, CCJIN HUCIIOJIB3YKOTCA OYKH C MEHBIIECH ONTHYECKOM
CHHOﬁ, TO IIPOU3BOJANUTDH Ha6J'IIOI[eHI/I${ MOJKHO 0e3 oukoB. Eciu Ha6.]'IIOI[aTeJ'IB HE MCHACTCs, IIOCJIC

HACTPOWKH OKYJIsIpa B Oy IyIIIeM €ro MOXKHO yXe He IIepeHacTpanBaTh.

Pucynok U.2 — Cetka Huteit 3purensHoii Tpyos! Teogonuta Theo 010

N.2.1.2 Pa3BepHyTh TEOJOJUT B HANpPABICHUM MUPHI B TOJOKEHUU 3PUTEIBHOU TPYOBI
JaTYNKOM BBEpX.

1.2.1.3 BpInonHUTh NpeaBapuTebHOE TpyOOe HaBEICHHE 3PUTENBbHOM TpyObl Ha MUDY.
[ToiiMaTh €€ B mosie 3peHHs 3pUTeIbHOM TpyObl. [Ipy HEOOXOAMMOCTH MOXHO BOCHOJIB30BAaThCS
npuieaoM. s 9Toro ogHUM IJ1a30M MOCMOTPETh CKBO3b MpHIlEN ¢ paccTtosiHus ot 10 mo 15 cm.
VYBuners 0enoe nepekpectre. AKKypaTHO Bpaias alluaay U 3puTeIbHYI0 TPYOy, MPpUOIU3UTEITEHO
HABECTH MEPEKPECTHE NPHULIENIA HA MUPY.

N.2.1.4 TlocMoTpeTh B OKyJsAp 3pUTENbHOM TpyObl. M300paskeHre MUpBI JOKHO OBITh
B I10JI€ 3pEHUs 3pUTENBbHOI TpyObI (IPH HEOOXOAMMOCTH MOBTOPUTH IpyOO€ HaBEACHHUE COTJIACHO
npenpiaymeMy NyHkTy). Ecim m3oOpaxkeHue MHpbl HEUYETKOE, €ro cienyer CcOoKycHpOoBaTh.
Jlobutbcss Hambonee pe3koro M u€rkoro wuszoOpaxkeHus. Ecnmu Mupa MeHATbCS He Oyrer,
TO B JlaNibHEHIIEM nepeoKycupoBKa He OTpedyeTcs.

N.2.1.5 TlpaBoil pykoW 3aKpenuTh 3aKUMbl 3pUTEIBHON TPYyObl U anuabl B MOJOKEHHE
«OT ceOs». BRIMOIHUT, TOUHOE HaBeAeHHE Ha MUpY. [l 3TOro, MonepeMeHHO Bpallas HaBOASIINN
BUHT 3pUTEIBHON TPYOBI U allnJa/ibl, HABECTH MEPEKPECTHE CETKU HUTEH Ha Mupy. JloOUThCS TOrO,
4TOObI BEpTUKAIbHAS HUTh CETKU COBIAJalla C OCbI0 MUPHI. J{J1s1 6osiee TOYHOrO HaBeIEHUSI MOXKHO

BOCIIOJIb30BATHCA BCPTUKAJIbHBIM 6HCC€KTOpOM 1 NIOMCCTHUTb OCb MUPBI MCKAY €TI0 HUTAMMU.
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N.2.1.6 PykoATKy MepeKIIOYeHUs H300paK€HUs KPYroB BpallleHUEM IIPOTHB YacOBOM
CTPEJKU JI0 XapaKTEepHOIo IIeTYKa MepeBeCTH METKOW BHHU3 B IOJIOKEHUE «TOPU3OHTAIbHBIN
Kpyr» («H»).

N.2.1.7 IlocMOTpeTh B OKYJSIp OTCUETHOrO MHKpockomna. HacTpouTtb MakcuMalbHYIO
SAPKOCTh H300pa)keHMsl, Bpamas 3epKajo MOACBeTKU. s mMoiydeHus pe3Koro u3o0pakeHus
MOANUCEN JeJIeHUH W IUTPUXOB YIJIOMEPHBIX KPYrOoB M IIKalbl MHKpPOMETpa HEOOXOIMMO
YCTaHOBUTH OKYJISIp MHUKpPOCKOIA IO BallleMy rJja3y, Bpamas ero (okycupyromiee kojibio. Eciu
MOJICBETKA 3epKajioM U (POKyCHpPOBKA HACTPOCHBI NPAaBUIBHO, TO HW300paKEHHE IOAIMUCEH,
IITPUXOB M MIKAJIBI MUKPOMETpa OyJeT pe3KuM, a (JOH SIPKO U PABHOMEPHO OCBEIIEHHBIM.

BAXHO! Ilpu oTCUMTHIBaHUH 1O TOPU3OHTAIBHOMY KpPYry ()OH OKOILIEK B IOJ€ 3pEHUs
MHUKPOCKOIIA OKpalleH B roiy0oBaTo-3eNnEHbIN 1BeT. JKENTo-opaHkeBblil 1BeT (oHa — MpHU3HAK
OTCUUTBIBAHUS 110 BEPTUKAILHOMY KPYTY.

1.2.1.8 IlnaBHO Bpaiasi pyKOATKY MUKPOMETpa, COBMECTUTH IUTPUXH B HUKHEM OKOIIIKE.
B3sTh oTcuér o ropuszonTansHoMy Kpyry (M1) u 3anectu ero B 61aHk B rpady (3).

N.2.2 HabaroneHue MUPBI, 1aTYUK BHHU3

N.2.2.1 IlpaBoil pykoil OTKpENUTh 3a’KUMBbl 3pUTEIBHON TPYOBI M anuiajbl B MOJIOKEHHUE
«k cebey». Temneps 3puTeNbHas Tpyda M anuaaga TEOJ0JIUTa CBOOOTHO BpAIIAlOTCS BOKPYT CBOMX
oceil. IlepeBectu 3putTenbHy0 TpyOy depe3 3€HUT, UHBIMH CIIOBaMM, — MPOBEPHYTH €€ BOKPYT
cBoelt ocu Ha 180° maTyMKOM BHM3 Tak, 4TOObl B CTOPOHY OmepaTopa ObUl HampaBieH O0ObEKTUB
3pUTENEHON TPYOBl. 3pUTENBHYIO TpyOy pa3BOpauyMBaTh BCErAa TaK, YTOOBI Kabenb JaTdvka
He Mellla] HaOII0ACHUSIM.

1.2.2.2 Pa3BepHyTh annany Teofgonauta Ha 180° B HanpaBJIEHUU MUDBI.

1.2.2.3 BpInosHUTH NpenBapuTebHOe rpy0oe HaBeAeHUE 3pUTEIBbHOM TpyObl Ha MUDY.

N.2.2.4 Korga uzoOpakeHue MHpbI MOSBUTCA B IOJIE 3pEHUS, JIEBOM PYKOW 3aKpenuTh
3aKUMBI 3pUTEILHON TPYOBI M aJTUAbI B MOJOKEHUE «K cebey. [TormepeMenHo Bparias HaBOISIIIHA
BUHT 3pUTEIBHOMN TPYOBI U ajuiajbl, HABECTH MEpEeKpecTue CeTKH HUTeH Ha Mupy. JJoOuThes Toro,
4TOObI BEpTUKAJIbHAs HUTh CETKU COBIAJajia C OChbIO MUPBI.

N.2.2.5 Tlocmotpers B Mukpockon. [Ipm HEoOXOAMMOCTH MOACTPOUTH  SPKOCTb
n300pakeHus 3epKajioM mojcBeTkH. [maBHO Bpalias pyKoSATKy MHKPOMETpa, COBMECTUTDH IITPUXU
B HIDKHEM OKOIIKE. B34Th OTCU€T mo ropusoHTasbHOMY Kpyry (M2) m 3aHecTH ero B OJaHK

B rpady (4). Habmronenne MUphI 3aBepIieHo.
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N.3 U3mepenue ckiaoneHus D

N.3.1 Yoenutrbcss B TOM, 4YTO KaOenb JaTYMKa TMOJKIIOYEH K OJIOKY SJIECKTPOHHUKH.
[TpoBepuTh mnoOAKIIOUEHHE Kaless MUTaHWSA, BKIIOYUTH MarHutoMmeTp. llpm jkemaHuum MOXKHO
BKJIFOUUTH WIN OTKJIIOUUTH 3BYKOBOM CHUTHAJI, IEPEKIIIOYUB TyMOJIEp.

N.3.2 TIpoBeputh pabOTOCIIOCOOHOCTh HEMArHUTHBIX YacOB Ui ONpPENEICHHs] BPEMEHU
U3MEpeHHi. 3apaHee BBICTaBUTh HMX 10 BcemupHoMy koopamHupoBaHHoMy Bpemenu (UT)
C TOYHOCTBIO 0 ceKyH[bl. [TocTaBuTh yachl Tak, 4TOOBI OBLIO yIOOHO OAHOBPEMEHHO HAOIIOIATh
M caMu dYachl, U Tabmo Onoka 3JIeKTpOoHHKHU. JKelmaTelbHO WX OOOMX YIAIWTh OT Mpubdopa
Ha MaKCUMAaJIbHO BO3MO>KHOE PAaCCTOSIHUE.

N.3.3 Omnpenenenue PDD, naTunk BBepX, Ha BOCTOK

N.3.3.1 JleBoil pykoil OTKpENUTh 3aKUMBI 3PUTEIBHON TPYObl M alUIaAbl B IMOJIOXKCHHE
«oT cebs». IlepeBecTu 3puUTENbHYIO TpyOy 4depe3 3€HUT B IOJIOKEHHE JTaTYMKOM BBEPX TaKUM
00pa3om, 4TOOBI OCh IaTUYMKA CTaja IPUMEPHO TOPU30HTAIbHA.

1.3.3.2 Pa3BepHyTh anujaay TEOAOJHMTa TaKUM OOpa3oM, 4YTOOBI OCh JaT4yhKa Oblia
HampaBlieHa TPUMEPHO Ha BOCTOK. Temepb OCHOBHBIE OpPraHbl YIPaBICHUS TEOAOIUTOM
pacnosoKeHsbl CIpasa.

N.3.3.3 PykosATKy mHepektoueHusi H300pakeHUs KPYroB BpallleHHEM MPOTHB YacOBOMU
CTPEJIKM JI0 IIETYKa epeBECTH METKON BBEPX B MOJIOKEHUE «BEPTUKAIBHBIM Kpyr» («V»).

1.3.3.4 IlpaBoil pykoil 3akpenuTh 3aXHM alujajbl B TOJOXKEHHE «OT cels». Anupana
cTaJjla HeMOABUKHA, 3pUTeNbHAast TpyOa CBOOOIHO BpAIaeTCsl BOKPYT CBOEH OCH.

N.3.3.5 Heo6XxoauMO BBICTaBUTH OTCUET MO BEPTHKAIBHOMY KpyTYy, paBHbIil 90 (100,0 gon).

N.3.3.6 IlepeBecTn nmaT4MK B  IOJIOKEHUE, TEPHEHAMKYISIPHOE TOPU3OHTAIBHOU
coctaBisitouie reomaruutHoro mnons (PDD). IlpaBoit pykoil OTKpenmuTbh 3aKuM  ajluaajbl
B MOJIOXKeHHe «k cebe». Hauath BpamaTh anupagy 10 MOJIOXKEHHUS, IPU KOTOPOM IOKa3aHUA
Ha 1udpoBoM Tabmo0 OJOKA AJIEKTPOHUKH TOMAmyT B paboumii nuamnazon +200 HTn u Ha HEM
nosiBiATcs 1M@pel. IlombiTaThest TpyOo HaiiTu mojoxeHue, Haumboznee Ommskoe k 0,0 HTo.
JlonmycTUMO OCTaHOBUTHCS Ha 3HaueHuu ot £20 1o +£30 .

N.3.3.7 3akpenuTh 3aXUM aluIagbl B TIOJOXKEHHE «OT cebsi». Temepp 00a 3axuma
3aKpPETJICHBI.

N.3.3.8 Ilpuctynutb Kk TO4YHOMY BbIcTaBieHH0 PDD. UYto0bl MHHMMH3HPOBATH
BO3/ICHCTBUE HA JAaTYMK, OTOMTH OT MpUOOpa Ha PacCTOSHUE BBHITSHYTOW PYKH M IUIABHO BpallaTh
HaBOJSIIMNA BHUHT aIujaabl. Bpamas HaBoOAAIMHA BUHT, KOHTPOJMPOBATH IOKa3aHMS
Ha DSJEKTPOHHOM Ta0so. JloOWTBCS TakKoro TOJOKEHHS, TPH KOTOPOM IIOKa3aHUs OymayT

MakcumanbHo 6mu3kumMu K 0,0 HTn. lomyctumas norpemnocts +1,0 HT.
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N.3.3.9 TIpokOoHTpOIMpPOBaTh TOPU3OHTAIBLHOCTh OCH JaTduka. [locMOTpeTh B MUKPOCKOI
(’keJlaTeNIbHO 3apaHee HaCTPOUTh SPKOCTh 3€PKAIOM M KaK MOXHO MEHbILE KAacaThCsl TEOIOJINTA,
9TOOBI HE COMTH TEKYIIME YCTaHOBKH). Eciay mo xakoi-m1u0o0 nmpuyrHe ITPUXHU B HUKHEM OKOILKE
Pa30IUINCh, TO HABOISAIIMM BUHTOM 3PUTEIBHOM TPYObl COBMECTUTH X CHOBA.

N.3.3.10 OroliT OT MarHUTOMETpa W IOCMOTPETh HAa 4Yachkl. B MOMEHT BpeMmeHH,
COOTBETCTBYIOLIMM Hadaimy MUHYTH (T.e. O CeKyHJ), 3allOMHUTh IOKa3aHUs Ha Tabio OJioka
AeKTpoHUKU. DTo oTcuéT R1. 3ammcars ero B rpady (5) OnaHka ¢ oOs3aTENbHBIM yKa3aHHEM
3HaKa: «t» Wil «—». B rpady (6) 3anmucaTh MOMEHT BPEMEHH, Yachl U MUHYTHI, B KOTOPBIH ObLI
npou3BeaEH oTcuéT R1.

N.3.3.11 HeoGxoaumo B3sTh 0TCUET PDD 10 ropu30HTaIbHOMY KpYT'y (HayajibHasi MO3ULUS
U3MEPEHUs CKIOHEHMs). PYKOSATKY nepexiitoueHust U300pakeHusi KpyroB IepeBecTd METKOW BHU3
B nosnoxxenue «HZy».

N.3.3.12 Ilocmotrpers B MUKpockoll. [lnaBHO Bpaias pykoaTKy MUKPOMETpPA, COBMECTHUTD
IITPUXU B HUKHEM OKOIIKe. B34Th OTCUET MO rOpU30HTAIBHOMY KPYTY M 3aHECTH €ro B OJaHK
B rpady (7). Oro 3nauenne PDD. Taxxe 3anectu 3Hauenune PDD B cooTBeTcTByOIIYIO rpady
B pazzeine «BcrnoMorarenbHble BEIUMCICHUS.

N.3.4 JlaTyuk BHU3, HA 32N/l

N.3.4.1 TlpaBoil pykoill OTKpEeNUTh 3aXKUM 3pUTEIbHON TPyOBl B MOJOXKEHHE «K cebey.
IlepeBecTn 3puUTENBbHYIO TpyOy uYepe3 3€HMT, NpOBEpHYB €€ BOKpyr cBoed ocu Ha 180°
JaTYNKOM BHU3.

N.3.4.2 PykoATKY TEpEeKIOYeHUs] H300paKeHHsi KpPYroB IEpPEeBECTH METKOW BBEpX
B IIOJIOKEHHE «V».

1.3.4.3 HeoOxoauMo BBICTaBUTh OTCUET O BEPTUKAIBHOMY Kpyry, paBHbIi 270° (300,0 gon).

N.3.4.4 OtoliTH OT MarHUTOMETpa U TIIOCMOTPETh Ha Yackl. B MOMEHT BpemeHH,
COOTBETCTBYIOIIMH Hadally MHHYTHI, 3allOMHUTh IOKa3aHUs Ha Tabao OJOKa BJIEKTPOHUKU.
Oto orcuét R2. 3amucars ero B rpady (8) 6manka ¢ o0s3aTenbHBIM yKa3aHueM 3Haka. B rpady (9)
3amucaTb MOMEHT BPEMEHH, B KOTOPBIN ObLT MPOU3BeAEH OTCUET R2.

N.3.5 JlaTyuk BHHU3, HA BOCTOK

N.3.5.1 Otkpenuts 3axuM anunagsl. He Tporas 3putenbHyro TpyOy, akKypaTHO
pa3BepHyTh anuaany treogonuta Ha 180° (uto coorBercTByeT 200,0 gon), 4TOOBI OCh HaTYHKa ObLIA
HaIpaBJIeHA IIPUMEPHO Ha BOCTOK.

1.3.5.2 BpicTaBUTh OTCUET MO FOPU3OHTAIBHOMY Kpyry, paBHblii PDD —180° (200,0 gon).

Paccunrats 310 3HAaYeHUE UM 3aHecTH ero B rpady (10) Gmanka.
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N.3.5.3 TIpoKOHTpOIMPOBaTh TOPU3OHTAIBHOCTh OCHU JaTYMKa. PyKOSTKY NEpeKIIOUYCHUS
M300paXeHUs KPYTOB MEPEBECTH METKOM BBEPX B MOJIOKEHUE « V).

N.3.5.4 OtolTH OT MarHUTOMETpa M IIOCMOTPETb Ha uYackl. B MOMEHT BpeMeHH,
COOTBETCTBYIOLIMI Havyajdy MHUHYTHI, 3allOMHUTH IIOKa3aHUs Ha Tabn0 OJOKa 3IEKTPOHUKH.
Oto orcuér R3. 3ammcare ero B rpady (11) Omanka ¢ 00s3aTeTbHBIM YyKa3aHMEM 3HaKa.
B rpady (12) 3anucaTte MOMEHT BpeMEHH, B KOTOPBIN ObLT Tpou3Bea&H oTcuéT R3.

N.3.6 JJaTyuk BBepX, HA 3amajg

N.3.6.1 Otkpenuth 3aKUM 3pUTENBHON TpyObl. He Tporas amumany W HeCylIHe KOJOHKH
TEOJ0JINTA, TIEPEBECTH 3PUTEIBHYIO TPYOy depe3 3€HUT, TPOBEPHYB €€ BOKPYT cBoei ocu Ha 180°
JaTYNKOM BBEpX B HAIIPABJICHUU Ha 3amajl.

1.3.6.2 BpicTaBUTH OTCUET 1O BEPTUKAIBHOMY Kpyry, paBHbIid 90° (100,0 gon).

N.3.6.3 IlpaBoii pykoW 3aKpenuTh 3aXKUM 3pPUTEIBHON TPYObl B IOJOKEHHUE «OT CEOsI».
Teneps 00a 3axuMa 3aKpETIICHEBI.

N.3.6.4 OTcu€T mo ropu30HTAILHOMY KPYT'y HEe MEHSUJICS U ToJKeH ObITh paBeH PDD —180°
(200,0 gon). IlpoBeputh 3T0. PyKosTKY mepexiroueHus M300pakeHUs] KPYroB NEPEBECTH METKOU
BHM3 B noJioxkenue «H».

N.3.6.5 IlocmotpeTs B MuKpockomn. IlnmaBHO Bpamias pyKOSATKY MHKPOMETpPA, BBICTaBUTH
B OKOIIKE MUKPOMETpa NocieHIe TpU HUPprl paccuntanHoro orcuéra PDD —180° (200,0 gon).

N.3.6.6 OTONTH OT MarHUTOMETpa M IIOCMOTPETh Ha 4Yackl. B MOMEHT BpEMEHH,
COOTBETCTBYIOIIMH Hadally MMHYTHI, 3allOMHUTb IIOKa3aHUs Ha Tallo OJIOKAa AJIEKTPOHUKHU.
Oto orcuér R4. 3ammcare ero B rpady (13) Omanka ¢ 00s3aTeNbHBIM YyKa3aHHEM 3HaKa.
B rpagy (14) 3anucatb MOMEHT BpEMEHH, B KOTOPBIH ObLT POU3BEAEH OTCUET R4.

N.3.7 W3mepeHue CKIOHEHUS 3aBEPIICHO.

N.4 U3mepenue HakioHeHus |

N.4.1 Onpenenenune PDI, naTunk BBepx, Ha ceBep

N.4.1.1 Onpenenénnoe panee 3HaueHue PDD cooTBETCTBYET HampaBiIeHUIO, IPU KOTOPOM
OCh JaTyuKa TNEepIEeHIUKYJIspHa TOPU3OHTAIBHON COCTaBIAIONMIEH TeoMarHutHoro mnoss. Jlns
JalbHENIINX W3MEPEHU MarHUTHOTO HAaKJIOHEHHS HEe0OXO0IMMO, YTOOBI OCh JaTYMKa HaXOAUJIAch
B OJHOW BEPTUKAJIBHOM IUIOCKOCTH C IOJHBIM BEKTOPOM TI€OMarHutHoro mnoisd. /[lns storo
HE00X0/MMO CHayaja B TOPU3OHTAIBHOM IMJIOCKOCTH COBMECTHTH OCh JaTYMKA C HAaIpaBlICHHEM
TOPU30HTAJIBHON COCTAaBISONIEH T€OMArHUTHOIO MOJIA, T.€. MepeBecTH €€ B nojoxenne PDD—90°

(100,0 gon). Paccuurtars 3nauenue PDD—90° (100,0 gon) u BHecTH ero B rpady (15) 6manka.
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N.4.1.2 OtkpenuTh 32KMUM anuaajabl. Pa3sBepHYTh anuaamy TEOMOIMTa TaKUM OOpa3oM,
4TOOBI OCh JaTUMKa ObliIa HAIIpaBJieHa IPUMEPHO Ha CEeBep.

N.4.1.3 Ilocmotpers B Mukpockomn. IlnaBHO Bpamias pyKOATKY MHKPOMETpPA, BBICTaBUTH
B OKOIIKE MUKpOMeTpa uQpsl paccuntanHoro orcuéra PDD—90° (100,0 gon).

N.4.1.4 TlpaBoii pyKoii 3aKpeNUTh 30KUM aJTUIAbI B ITIOJIOKEHUE «OT CEOs».

N.4.1.5 TlocMOTpeTh B MHUKPOCKOII. YOEIUTHCS, YTO BBICTABJICHHBIH OTCYET B TOYHOCTH
paBeH paccuntanHoMy 3HaueHuro PDD—90° (100,0 gon). I[To ropu3oHTanbHOMY KpYyry TpeOyeMbIit
OTCUET BBICTABJICH.

N.4.1.6 HeoOxomumMo TepeBECTH JaTYMK B TIOJOKEHUE, NEPIEHAUKYISPHOE IOIHOMY
BeKkTOpy reoMarutHoro noist (PDI). Otkpenuts 3axuM 3putenbHoi TpyOsl. He Tporas amupany
U Hecyllie KOJIOHKH TE€OJOJINTa, MEAJICHHO BpallaTh 3pUTENbHYIO0 TPYOY BOKpPYT €€ rOpU30HTAIbHON
OCH 10 TIOJIOKEHUSI, TIPU KOTOPOM IOKa3aHHs Ha IMU(PPOBOM Tabiao OJ0Ka IIMEKTPOHUKU IMOMATYT
B pabounii nuanazon +200 T u Ha HEM nosBsiTCs UGPEL. [lonbITaThest TPy0O HANTH MOJIOKEHUE,
Haub6onee 6mmskoe k 0,0 HTn. Jomyctumo octaHOBUTHCS Ha 3HaYeHUH oT £20 1o £30 .

N.4.1.7 IlpaBoil pykoil 3aKpenuTh 3aKUM 3pUTEIBHONW TPYObl B IOJOXEHHUE «OT CEOsI».
Teneps 00a 3axMMa 3aKpETIICHBI.

N.4.1.8 Ilpuctynuthk kK To4HOMY BbicTaBieHHi0 PDI. UToGbl MUHUMHU3HpPOBATh BO3/IEHCTBHE
Ha JaT4MK, OTOWTH OT MpuOOpa Ha paccTOSIHUE BHITSIHYTOH PYKH M IUIaBHO BpAIllaTh HABOJSAIIMN
BUHT 3pHUTENbHON TpyObl. Bpamas HaBogsAIMit BUHT, KOHTPOJIMPOBATh MOKAa3aHUS Ha 3JIEKTPOHHOM
Tabso. JoOUThCS Takoro IMOJIOKEHMs, MPU KOTOPOM IOKa3aHUs OyAyT MakKCHUMajbHO OJM3KUMHU
k 0,0 aTn. Honyctumas morpemntHocts £1,0 HT.

N.4.1.9 OTolNTH Ha pacCTOSHUE BBITAHYTOM pPYKH OT MAarHUTOMETpa U IOCMOTPETH
Ha TOKa3aHUs Ha 3JeKTpPOHHOM Tabso. Ecim onm ormmuatorcs ot 0,0 Gonee yem Ha +1,0 HTm,
TO CHOBa OTKOPPEKTUPOBATh MX, Bpalllash HaBOJSALINI BUHT 3pUTEIbHON TPYOBI.

N.4.1.10 OroiiTh OT MarHUTOMETpa M IIOCMOTPETh Ha dYachkl. B MOMEHT BpemeHH,
COOTBETCTBYIOLIMM Hadyajly MHUHYTHI, 3allOMHUTHb IIOKa3aHUs Ha Tabn0 OJOKa 3JIEKTPOHUKH.
Oto orcuér RS. 3ammcats ero B rpagy (16) OmaHka ¢ 00s3aTeNbHBIM YKa3aHUEM 3HAKa.
B rpady (17) 3anucate MOMEHT BpeMEHH, B KOTOPBIH ObLT pou3Be€H oTcUET RS.

N.4.1.11 B3aate orcuér PDI no BeprukanbHoMy Kpyry. BepHyTbes k mpubopy. Pykosarky
NEPEKIIIOYEeHUsT U300pakeHUsI KpyroB MEpeBeCTH METKOW BBEpX B mosoxeHue «V». [locmoTpersh
B MHUKpPOCKOI. B34Th OTCUET MO BepTUKAIBHOMY KpYry M 3aHecTH ero B rpady (18) Onanka.
Oto 3Hauenme PDI. Taxxke 3anmectu 3Hauenue PDI B coorBercTByromiyro rpady B paszmene

«BcrmomorareabpHbBIC BEIYUCICHHUS.
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N.4.2 JlaTuuK BHHU3, HA 10T

N.4.2.1 OtkpenuTh 3aXKUM 3pUTEIbHONU TPyObl. He Tporas amumany m Hecymue KOJIOHKH
TEOJIOJINTA, TIEPEBECTH 3PUTEILHYIO TPYOy 4Yepe3 3eHHT, MPOBEPHYB €€ BOKPYT cBoeit ocu Ha 180°
JaTYNKOM BHU3 B HaIIPaBJICHUU Ha IOT.

N.4.2.2 BpicTaBuTh OTCYET IO BEpTUKAIBHOMY Kpyry, pasHbiii PDI+180° (200,0 gon).
Paccuurath 3TO 3HAUCHHUE M 3aHECTH ero B rpady (19) Gmanka.

N.4.2.3 Tlocmotpers B Mukpockon. [lnmaBHO Bpamias pykosiTKy MHKpPOMETPA, BBICTABUTH
B OKOUIKE MUKpoMeTpa Iudpsl paccuntanHoro orcuéra PDI+180° (200,0 gon).

N.4.2.4 JleBoii pyKoil 3aKpeNUTh 3a5KUM 3PUTEIBHON TPYOBI B TOJIOKEHHE «K CEOe».

N.4.2.5 TlocMOTpeTh B MHUKPOCKOI. YOEAUTHCS, YTO BBICTABICHHBIA OTCUYET B TOUHOCTH
paBeH paccuuTaHHOMy Bamu 3HaueHuto PDI+180° (200,0 gon). Ilo BepTHKanbHOMY Kpyry
TpeOyeMblIii OTCUET BHICTABIICH.

N.4.2.6 OTcyér 1O TOPU3OHTAIBHOMY KpPYTy HE MEHSUICS M JIOJDKeH OBITh paBeH
PDD—90° (100,0 gon). IIpoBeputs 310. PyKosSTKY nepekitodeHust n300pakeHus KpyroB MepeBecTr
METKOM BHU3 B NIOJIOKEHUE «H».

N.4.2.7 OToiTH OT MarHUTOMETpa M IOCMOTPETb Ha 4Yachl. B MOMEHT BpEMEHH,
COOTBETCTBYIOIIMH Hadally MHHYTHI, 3allOMHUTbh IIOKa3aHUs Ha Tallo OJIOKa AJIEKTPOHUKHU.
Oto orcuér R6. 3ammcats ero B rpady (20) OmaHka ¢ 00s3aTeNbHBIM YKa3aHUEM 3HaKa.
B rpady (21) 3anmucatb MOMEHT BpEMEHHU, B KOTOPBIN BbI cAeTIalu OTCUET R6.

N.4.3 JlaTyuk BHU3, HA CeBep

N.4.3.1 Heo6XxoauMO BBICTaBUTh OTCYET IO TOPU3OHTAIBLHOMY KpYIy, paBHBIN
PDD+90° (100,0 gon). Paccuntarh 3TO 3HaU€HUE U 3aHECTH €ro B rpady (22) 6maHka.

N.4.3.2 OtkpenuTh 3aKUM anuaansl. PazBepHyTh anuaany teogonura Ha 180°, 4ToObI oCh
JaTyrKa Oblja HarpaBjeHa IPUMEPHO Ha CEBEp.

N.4.3.3 TlocMmotperh B MuUKpockom. Ilpm HEoOXOAMMOCTH TOACTPOUTH  SPKOCTH
M300pakeHMsl 3epKajioM MoJICBeTKH. [11aBHO Bpalas pykosITKy MUKPOMETpa, BEICTAaBUTh B OKOILIKE
MUKpoMmeTpa nudpsl paccuutanuoro orcuéra PDD+90° (100,0 gon). ITo ropu3oHTambHOMY KPYTY
TpeOyeMblii OTCUET BHICTABJICH.

N.4.3.4 PykoATKy TEpeKIOYeHHs] U300pakeHHs KPYroB IIEPEBECTH METKOW BBEpX
B IIOJIOKEHHE «V)».

N.4.3.5 Heobxonumo BBICTaBUTH OTCUET 1o BEPTUKAIBHOMY KpyTYy,
paBHbiit 360° (400,0 gon) — PDI. PaccunTtaTs 3TO 3HaUCHME U 3aHECTH €ro B rpady (23) Omanka.

N.4.3.6 OTKpenuTh 32)KUM 3pUTEITHLHON TPYOBI B MOJIOKEHUE «OT CEOs».
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N.4.3.7 Tlocmotpers B Mukpockon. IlnmaBHO Bpamiasi pyKosiTKy MHKpPOMETPA, BBICTABUTH
B OKOIIIKe MUKpoMeTpa I psl paccuntanHoro orcuéra 360° (400,0 gon) — PDIL

N.4.3.8 JleBoii pyKoil 3aKpenuTh 3aKUM 3PUTEIIBHON TPYOBI B OJIOKEHHUE «K CeOe».

N.4.3.9 TlocMOTpeTh B MUKPOCKOI. YOEAUTHCS, YTO BBICTABICHHBIA OTCYET B TOYHOCTH
paBeH paccuutanHomy 3HadeHuio 360° (400,0 gon) — PDI. 1o BepTuKalbHOMY KpyTy TpeOyeMbIit
OTCYET BBICTABJIEH.

N.4.3.10 OroliTu OT MarHuTOMETpa M IOCMOTPETh HAa 4Yachkl. B MOMEHT BpeMmeHH,
COOTBETCTBYIOLIMI Ha’yajly MHUHYTHI, 3allOMHUTh TIOKa3aHUs Ha TabIo OJIOKa SJICKTPOHUKH.
Oto orcuér R7. 3anmmmure ero B rpady (24) Omanka ¢ 00s3aTETbHBIM yKa3aHHWEM 3HAKa.
B rpady (25) 3anucate MOMEHT BpeMEHH, B KOTOPBIH ObLT pou3BenéH oTcyeT R7.

HN.4.4 JlaTuuk BBepX, HA 0T

N.4.4.1 OTkpenuTh 3aXHM 3pHUTENbHON TpyObl. He Tporas anmmamy u Hecymue KOJOHKH
TEOJIOJINTA, TICPEBECTH 3PUTEILHYIO TPYOy 4Yepe3 3eHHT, MPOBEPHYB €€ BOKPYT cBoeit ocu Ha 180°
JaTYMKOM BHU3 B HAlpaBJIEHUH HA OT.

N.4.4.2 BpicraBuTh OTCYET MO BepTUKAIbHOMY Kpyry, paBHbii 180° (200,0 gon) — PDI.
Paccunrath 3TO 3HaUEHUE M 3aHECTH €ro B rpady (26) O6manka.

N.4.4.3 TlocMOTpeTh B MUKPOCKOI. B oKoIlIKe MHUKpOMETpa yke ObUIN BBICTaBJIECHbBI U PHI
paccuntanHoro otcuéra 180° (200,0 gon) — PDI. ITpoBeputs 310. [Ipr HEOOXOAUMOCTH BBICTABUTH
MIPAaBUJIbHBIN OTCUET, TIABHO Bpalllasi pyKOsTKY MUKPOMETPA.

N.4.4.4 TlpaBoil pykoil 3aKpenuTh 3a5KUM 3pUTEIILHON TPYOBI B MOJOKEHHE «OT CEOSI».

N.4.4.5 OTcuér 1nO TOpU3OHTAIBHOMY Kpyry HE MEHsuIcd U JOJDKEH ObITh paBeH
PDD+90° (100,0 gon). IIpoBeputp 3T10. Ilpm HEOOXOOUMOCTH BBICTABUTH HPABUIIBHBIM OTCYET.
PykosATKy nepexiitoueHus n300pakeHusi Kpyros MepeBeCTH METKOM BHU3 B MojoxkeHue «H».

N.4.4.6 OToiTH OT MarHUTOMETpa M IOCMOTPETb Ha 4Yackl. B MOMEHT BpeMEHH,
COOTBETCTBYIOIIMH Hadally MHHYTHI, 3allOMHUTHh IIOKa3aHUS Ha Talno OJIOKa AIEKTPOHUKHU.
Oto orcuér R8. 3ammcats ero B rpady (27) OmaHka ¢ 00s3aTeNbHBIM YKa3aHUEM 3HaKa.
B rpagy (28) 3anmucatb MOMEHT BpeMEHH, B KOTOPBIH ObLT pou3BeAEH OTCUET RS.

N.4.5 Nzmepenue 1 3akOHUEHO.
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N.5 Ilpuctynurh K BbInoJaHeHUI0 U3MepeHus 2

ITpu 3TOM 3anonuaTh rpadsl 61aHkKa (29)—(56).

N.5.1 N3mepenue HanpaBJIeHUIl HA MUPY

BrimonHuTh HaOMIOEHUS] B COOTBETCTBHH € Tpolieaypoid, onucanaoi B W.2. [TomydeHnHbie
OTCU€ThI 1O TOpHU3OHTATBbHOMY Kpyry (M3 m M4) 3anectu B rpader (29) m (30) Onanka
COOTBETCTBEHHO.

N.5.2 U3mepenne ckjioHenusi D

BoimonuuTe HAOMIOACHUS B COOTBETCTBUU C MPOIEAYpoi, omucanHod B U.3. 3HaueHUs
nosryaeHHbIX odceroB (R1-R4), Momentsl HaOmoneHuii, 3HaueHue PDD wu  pe3ynbrars
BCIIOMOTaTeJIbHBIX BhIUMUCIEHUH 3anucaTh B rpadsl (31)—(40).

N.5.3 U3mepenne HakJIoOHeHus |

Brinmonnute HaOMIOACHUS B COOTBETCTBUM C TpOLENypoH, omnucanHod B M.4. 3HaueHus
nonydeHHbIX odcetoB (R5—R8), MomenTs HaOmonenuit, 3HadeHue PDI u pesynbrarhbl
BCIIOMOTaTEJIbHBIX BBIYMCICHUH 3anucath B Tpadbl (41)—(54).

N.5.4 N3mepeHue HanpaBJIeHUIl HA MUPY

BrinonHuTe HaOMIOACHUS B COOTBETCTBUU C Tpolienypoi, onucanHoi B 1.2, Ilomyuennsie
OTCYETHl 1O TOpU3OHTANIbHOMY Kpyry (M5 u M6) 3anectu B rpadsl (55) um (56) Onanka
COOTBETCTBEHHO.

N.5.5 N3mepenue 2 3aKOHYEHO.

B cooOmiecTBe MarHMTONIOIOB JI0JITO€ BpeMs BEAETCS JUCKYCCHUS O TOM, Y Kakoro Meroja
aOCONIOTHBIX M3MEpPEHUH OOoJbIlle MPEUMYIIIECTB — Y METO/Ia OTKJIOHEHUH HIIM K€ Y HYJIb-METO/Ia.
Pan crnenmanvcToB CYMTAIOT, YTO JUIsI U3MEPEHM Ha BBICOKOIIMPOTHBIX OOCEPBATOPUSX METO]
OTKJIOHCHHM TOAXOAMUT OOJbINEe, YeM HYJIb-METOJl, TaK KaK H3MEpEHHE OTKJIOHEHUW BMECTO
BBICTABJICHUS HYJIb-TIO3UIIUNA TIO3BOJISIET O0JIee ONepaTUBHO MPOM3BECTH U3MEpeHHUs. Tem He MeHee
OTMEYEHO, YTO HAOI0IaTeIM-MarHUTOJIOTH CTapIlIero MOKOJICHHUs] ¢ MHOTOJIETHHM CTa)KeM dalle
MPENOYUTAIOT HYIb-METOA. BeposTHO, 3TO CBSI3aHO C TE€M, YTO TOYHBIC IU(PPOBBIE U3MEPUTENN
OTKJIOHEHHH och (peppo30HIa OT BEKTOpPA T€OMATHUTHOTO TOJISI M €70 TOPU30HTATBHOW MPOEKITNH
MOSBWJIMCh HE TaK JIaBHO 10 CPAaBHEHHWIO C aHAJOTOBBIMH MpUOOpaMH, TIIe HaOII0JaI0Ch

OTKJIOHCHHEC CTPCIIKU BOJIbTMETPA.
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Taobnuma W.1 — brank aOCOMIOTHBIX H3MEPEHUN COCTABJISIONIMX T€OMArHUTHOTO ITOJIS

O(bCCTHBIM METOA0OM

Ha6nronarens: Ueanos U.H. (1)

| MHara: 01

082019 (2)

N3MEPEHUE CKJIOHEHUA

Msmepenue 1

Msmepenue 2

MI = 394,4737 (3)

Hamnpaienue Ha MUpY, JaTIHK BBEPX

M3 = 394,4744 (29)

M2 = 194,4661 (4)

HampaBienue Ha MUpY, JaTYNK BHU3

M4 = 194,4640 (30)

PDD = 390,5440 (7)

HauanbHoe nosnosxeHue it u3MepeHust CKiioHeHus D.
OTcuét o ropu3oHTAIbHOMY Kpyry «H»

PDD = 390,5333 (33)

Bpems UT Toxasanus [lomoxxeHnne maTymka Bpemsa UT Hoxasarus
MarHUTOMeTpa MarHATOMETpa
Harank BBEPX, sza BOCTOK
08:11 (6) R1=-0,9 (5) V=100 08:52 (32) R1=-0,9 (31)
H = Fnin =PDD
Jarunk BHU3, na 3AITA]]
08:25 (9) R2=-13,3 (8) V=300 08:54 (35) R2=-7,2 (34)
H=PDD
Jarunk BHN3, na BOCTOK
08:31 (12) R3 =+53,5 (11) V=300 08:55 (38) R3 =+60,8 (37)
H=PDD - 200
Hatunk BBEPX, na 3ATIAJ]
08:34 (14) R4 =-32,8 (13) V=100 08:57 (40) R4 =-36,8 (39)
H=PDD - 200
M3MEPEHUE HAKJIOHEHU S

PDI = 78,8428 (18)

HauansHoe momnoskxeHue 11 i3MepeHus HakIOHEeHuH |.

OTcuéT 10 BEPTUKAIBHOMY KPYTY «V)»

PDI = 78,8422 (44)

Bpems UT Hoxasarms [onoxxenue gatuuka Bpemsa UT Toxasarms
MarHUTOMeTpa MarHUTOMeTpa
Jatuuk BBEPX, na CEBEP
08:40 (17) R5=-1,6 (16) V = Fnin = PDI 09:00 (43) R5=+0,2 (42)
H=PDD - 100
Jaruuk BHU3, na 1OT"
08:43 (21) R6 =+3,0 (20) V =PDI + 200 09:02 (47) R6 =—4,2 (46)
H=PDD - 100
Jatuuk BHU3, na CEBEP
08:46 (25) R7 =+43,2 (24) V =400 — PDI 09:04 (51) R7 =+46,5 (50)
H=PDD + 100
Hatuank BBEPX, na IOT
08:48 (28) R8 =-33,6 (27) V =200 —-PDI 09:05 (54) R8 =-33,6 (53)
H=PDD + 100
BCIIOMOI'ATEJIbHBIE BBIUMCJIEHU S
Wsmepenne 1 Wsmepenue 2
PDD 390,5440 PDI 078,8428 PDD 390,5333 PDI 078,8422
PDD — 100 {290,5440 (15) |PDI+200 |278,8428 (19) |PDD — 100 |290,5333 (41) |PDI+200 |278,8422 (45)
PDD + 100 [090,5440 (22) [400 —PDI |321,1572 (23) |PDD + 100 |090,5333 (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)
Hanpasnenue Ha mupy, naruuk BBEPX M5 =394,4703 (55)

Hanpasnenue na mupy, naruuk BHU3

M6 = 194,4660 (56)
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Ipuaoxenne K
(oGs3aTenbHOR)
PacuéTt a06CcoII0THBIX U 0a3UCHBIX 3HAYEHU

K.1 K mawany kaxmgoro mecsma rotoButTcs Tabnmuma Excel, comepxamas 8§ ucToB,
MOJITOTOBJIEHHBIX K pacuéTy aOCOMOTHBIX U 0a3UCHBIX 3HaueHu# (Tabnuua K. 1).

K.2 Tlocne mnpoBedeHUs OYEPENHOM CEPUU HU3MEPEHUM, MaHHBIE KOTOPBIX BHECEHBI
B «biank m3mepenuit», B 3ToT OnaHk u3 (aiiioB MBC u KBaHTOBOrO MarHMTOMETpa (€Cid OH
paboTaeT B pEeXMME IOCTOSHHOM 3alMCH MOJIYJsl T€OMarHWTHOTO TIOJsI) BHOCATCS 3HAYCHHS
BapHallil COCTaBJISIOIINX U MOYJIsl TEOMarHUTHOTO I0JIsI, COOTBETCTBEHHO.

K.3 U3 6nanka usmepeHuil Ha ouepeqHoi auct kHuru Excel pacuéra 0a3ucHBIX 3HAYCHUH
B COOTBETCTBYIOLIUE SYEUKU NEPEHOCATCS 3HAYCHHSI BDEMEHU U3MEPEHUN U1 KaKIOW U3 TO3ULMH
TEOJI0JINTA, OTCYETHI U3MEPEHHBIX YIJIOB, BEJIMYMHBI MOAYJISA U BapUalMil r€OMarHUTHOTO IIOJIs,
n3mepennsie MBC.

K.4 B Tabnuue mosBisiioTcs pe3ysbTaThl pacuéToB B LU(POBOM U rpaduyeckoM BHIE.

[Tpumep 3amonHeHus Tabaubl npuBenEH Ha pucyHke K.1.

Tadbnuma K.1-—®dopma tabnuibl pacuéra abCOMOTHBIX U 0a3UCHBIX 3HaueHnit MBC

B

c

D

E

F

A
00/00/2019 Bpemna

n3amMepeHuii,

Deg

min

sec

F nT,
MpoToHHBIA

AZ mir

e v B W ke

G

H

a

E* nT,
aHanorosbIi
KaHan

d

K

L

it

H™ nT,
aHanoroBklil
KaHan

Z*nT,
aHanoroBelil
KaHan

E rpan. cpegHee
aHanorosoro
KaHana

13 Mupa A1
14 IMupa B1
15 Mupa -cp.
Cpegunune
3Ha4EeHWA
16 opauHaT
e ) B ) )
00/00/2019 Dec, rpag, H nT, ZnT, Inc rpag, TnT, D rpaa.. Orcuer Orcuer Ipan MWH cek.
abconoT | BapuoMeTp |MepecyeT U3 | ropuaoHTanb |BepTUKansH
EnT HbIX YIMOB, | bIX YIMOB,
18 | rpaa rpas,
1%
20 |
21 |
22| ﬁ:
Cpegunune
3Ha4EeHWA
abconTHLIX
23 nﬁmﬁo B
BA3WUCbl umdcpoeoro kavana LEMI - 018 BazucHble 3Ha4YeHUA
25 kaHana LEMI - 18
26 | 00/00/2019 D, rpag H, nT Z, nT T, nT D rpag HnT ZnT
e
29
30

3z *
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| Cpegune
3HaYEeHWA

AMANWTyAn dalina *ehz 3a Bpema Rueex B6 - B9

** AMANWTYAL dalina *ehz :a Bpema Rueek B10 - B13
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A B = D E F G H 1 I K L M
15/11/2019 Bpema Deg min saec F nT, E nT*, HnT*, ZnT*, E rpan, cpegHes
W3mepeHuii, NPOTOHHEIA aHaNoroBsIi |aHanorossIi | aHanorossii aHanorosoro
1 uT kaHan KaHan KaHan kaHana
2 22.2817 22 16 54 — — — — — — —
3 — — — — — — —
4 | — — — — — — —
— -16.28 78 -86 126
— -14.40 80 -88 126
— -13.36 81 -85 128
— -14.12 30 -84 130
53227.00 -10.94 84 -86 126
53227.00 -14.85 30 -83 128
53227.00 -18.75 75 91 134
53227.00 -20.12 75 -86 139
Mupa A1 — — — —
Mupa B1 —_ —_ —_ —_
15 Mupa cp. 104.4219
Cpeanue
3HA4EHUA
16 __opanHar 17:02:34 53227.00 -16.17 16651.63 -50406.46 79 -86 130 02722
15/11/2019 | Dec, rpaa, HnT, ZnT, Inc rpaa, TnT, Drpaa.. Orcuer Otcuet Ipan MUH. cek.
abconioT | BapuomeTp | Mepecuyer |ropu3oHTaNbHLIX| BepPTUKANLHLIX
18 w3 EnT YrMoe. rpag, Yrnog, rpag
19 | £3091.65 -0.0560 278.5317 288.3739
20 | £3090.24 -0.0496 98.2878 108.3739 71 46 16
21 | 53081.39 -0.0460 278.6236 71.9253
22 | 53079.40 -0.0486 98.3392 251.9067]
CpeaHue
3HAYEHUA
abconwTHEIX
23 __npubopos _¥3.6947| 16650.15| _50555.59 _71.7710 53085.67| _0.0500 -73 41 41
BA3WCDbI basucHble 3HAaYeHuA
uncppoBoro kavana LEMI - 022 aHanoroeoro kaHana LEMI - 022
25
15/11/2019 D, rpag H, nT Z, nT T, nT D rpag HnT ZnT
26
27 -13.5526 124.69 -101.27 135.35
28 -713.8029 122.99 -103.32 136.76
29 -13.4707 -132.78 -196.85 145.61
30 | -73.7525 -120.83 -195.06 147.60
Cpeauue -73.9670 |16736.28 | -50685.22
31| 3Ha4eHuA
32 | *  AMnnuTyakl fhafina "ehz aa epemAa Aueek B6 - BY  AMNAKTYAbl fiafina "ehz aa spemAa Adveek B10 - B13

Pucynok K.1 — IIpumep 3anonnenust popmbl TabauIbl pacuéTa abCOMOTHBIX

" Oa3ucHbIX 3HaueHnid MBC
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9100HRUTOUdO] | OMHBIOHOWHEE]
KeHIOXI9g IUTTOLIIA

['lf MOurgel duHOXIKOTOd]]
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Taonumga JI.2

Texauueckue

XapaKTECPpUCTUKU

(beppo30HIOBBIX  MarHUTOMETPOB

MEePCIIEKTUBHOM KOCMHUYECKOM HAOJII01aTeIbHON CUCTEMbl MAarHUTHOM HAOIIOAATEeILHOM CETH

Kocmuueckue anmapatsl Kocmuuecknii | Kocmuueckuit N Kocmuuecknii
Kocmuuecknii anmapar
TUAPOMETEOPOIIOTUYECKOTO amnmapar amnmapar arnmnapar
«ApKTHKA-M»
Ha3HAYCHUS «Qnektpo-JI» | «Meteop-MII» «3oHm»
Beicokoamumnriyeckas, | OKoJIOKpyroaasi,
TeocrammonapHas Kpyrosas arored  PUMEpPHO COJTHEYHO-
_ COJTHEYHO- paseH 38 868 kM; CHHXPOHHAS,
XapaKTepHCTHKH OPOUT Hcep =36 000 kM, . il
CUHXPOHHAA NepUre NpUMEpPHO Hep = 820 xm,
KOCMHYECKOTO armapara TOYKA CTOSTHUS :
76.0° Bt opOwura, paser 1 500 xm; HaKJIOHEHHE
o Hcep =832 xm HAKJIOHEHHE TIPUMEPHO | TIPAMEPHO
paBHoO 62,8° paBHo 98,8°
Tunosoe 0603HaueHNE
(heppo30HIOBBIX OM-D OM-MIT dM-BD OM-T'
MarHuTOMETPOB
Juana3on u3MepeHus
10 KayKJI0# ocH +300, He MeHee +65 000 +65 000 +60 000
(coctaBnsironux), HT1
OcHoBHas JioyckaeMas
MOTPEIIHOCTh U3MEPEHUH, +5 +15 +15 +5
HTn
Jluanason pagoux Ot mMunyc 20 Ot Munyc 5 Ot munyc 20 Ot munyc 50
Temriepatyp Jio umoc 50 Jo noc 40 1o moc 50 1o uoc 50
(610K AmmexTporuKn), °C
Hanpspkenue nuranus, B 27 27 27 27
II
B;)Tpe@ﬂeMaﬂ I He 6ouee 4 He 6onee 4 He 6omee 5 He 6ouee 3,5
Macca, kr He Gonee 3 He Gonee 6 He Gonee 5 He 6onee 3,1
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Hpuiaoxenne M
(cipaBOYHOE)
I'eomarnuTHoOE mMoJ1e
M.1 OOuue mos10:xkeHUs

MarnutHoe mnose — 3TO OCOObI BHJ MaTE€pHUH, MOCPEACTBOM KOTOPOH OCYILECTBIIAETCS
B3aMMOJECHCTBUE MEXKAY ABMKYLIMMUCS 3apSyKEHHBIMUA YaCTHLIAMHU.

OcHoBHBIE CBOMCTBA MAarHUTHOT'O 10JIA, IOJIY4YEHHBIE U3 IKCIIEPUMEHTOB:

- MAarHuTHOE I10JI€ MaTEPUAIBHO, T. €. CYIECTBYET HE3aBUCUMO OT HAIIUX 3HAHUU O HEM;

- HOPOXKJAETCSI TOJIBKO  JBMKYLIMMCSI 3JEKTPUUECKUM 3apsSIOoM: BOKpYr JiroOOro
JBIDKYILETOCS 3apsKEHHOT0 Teja CYIECTBYeT MarHUTHOE Iosie. MarHuTHOe IoJie MOXET OBbITh
CO3/1aHO U MArHUTOM, HO U TaM IPUYUHON IOSIBICHUS IOJS SBISAETCS JBHKEHHUE DIIEKTPOHOB.
MarauTtHoe 1osie MOKeT ObITh CO3/1aHO U [IEPEMEHHBIM JIEKTPUUYECKUM I10JIEM;

- OOHApYXUTh MAarHUTHOE II0JIE MOXXHO IO JCWCTBUIO HA JABIDKYIIMHCS DJIEKTPUYECCKHUN
3apsi/l (MM IPOBOJAHUK C TOKOM) C HEKOTOPOM CHJION;

- MarHuTHOE II0JI€ PACIpPOCTPAHAECTCS B IPOCTPAHCTBE C KOHEYHOM CKOPOCTBHIO, PaBHOMN
CKOPOCTH CBETa B BAKyyMe.

OCHOBHBIMU XapaKTEPUCTUKAMHM MAarHUTHOTO TIOJS SIBJISIOTCS. MarHWTHas WHAYKLHNSA,
MAarHUTHBIN IIOTOK U MarHUTHas MPOHULAEMOCTb.

MaruuTtHass MHIYKUUS — BEKTOpHas (U3MYecKas BeJIUYMHA, SBISIONIASCS OCHOBHOM
CHJIOBOM XapaKTepUCTHUKON MAarHUTHOro mojisi. Bekrop MarHMTHON HMHAYKUMU 0OO3HAdaeTcs
OykBoii B. MaruutHas HMHAYKIUS YYUTHIBA€T HE TOJBKO CKOPOCTh W BEJIMYMHY 3apsiioB
JJIEKTPUYECKUX TOKOB, CO3AIOLIUX MAarHUTHOE I10JI€, HO U MarHUTHBIE CBOWCTBA CPEJIbI, B KOTOPOH
cyuiectByeT 310 nose. OHM U Te K€ ABWXKYILHMECA 3apsAibl B CPelax C pa3HbIMM MarHUTHBIMU
CBOMCTBAaMH CO3/Ial0T Pa3HbIE MarHUTHBIE MOJIS.

MarnuTHas HHIYKIHS TOKa3bIBAET, HACKOJIBKO CHIIBHO I0JIE, ONPENENss CUy, ¢ KOTOPOi
OHO JIEHCTBYET Ha 3apsn. [laHHasg cuila, ¢ KOTOPOU IOJIe JEHCTBYET Ha 3apsjl, Ha3bIBACTCS CUIIOU
Jlopenua F, paccuutsiBaetcs mo gopmyne

F=Q[V:- B], M.1)
rae  Q —anexTpuyecKuii 3apsi;

V- CKOPOCTD 3apsiia B MArHUTHOM IIOJIC.

147



PJ1 52.26.900-2020

JUis  XapakTepHCTUKM MAarHUTHOTO TOJds 0e3 yué€ra MarHuTHOTO CBOMCTBAa Cpejbl
CYIIECTBYET BEKTOP HANPSHKEHHOCTH MarHUTHOro moist H, A/m. CBs3b MEXIy 3THMH BEKTOpaMU
JUIS U30TPOIHBIX CPEJ] paCCUUTHIBACTCS 10 hopMyIie

B=u-uo-H. M.2)

Jlns Bakyyma abCcONIFOTHAs: MATHUTHASL HPOHUIIAEMOCTh cocTapisieT 47107 Tu/m.

B Bakyyme u B BO3QyxXe HUHIYKUUS MarHutHoro mojis B 1 HTH cooTBercTByeT
HANpsKEHHOCTH B 1 raMMmy, T.€. 9TH €IMHULbI PaBHBI.

B coBpemennoii mexaynapoaHoit cucreme enunui] (CHU, MKCA) eaununeit MHIyKIUU
MarHuTHOT'O M0JIA sIBJIsieTCs Teca (pycckoe obo3HaueHue — Ti; MexayHaponHoe ooo3HadeHue — T),
€IMHULIeH MHIYKIIMM MarHUTHOTO moJist B cucrteme eaunuil ¢puznyeckux BennuuH CI'C sBusercs
Taycc (Ic); 1 Tn=10*Tc.

B cucreme CHU Hanpspk€HHOCTH MAarHMTHOTO TIOJNST M3MEPSETCS B CIMHUIAX aMIiep/METp
(A/m, 1 A/m = 47/1000 D = 0,01256637 D; 3Heprus MarHUTHOTO TOJsA — B 3pr/cM? win JIx/m2,
1 ix/m? = 10 spr/em?), B cucteme CI'C HanpskEHHOCTH MArHUTHOTO T0JIs M3MepsieTcs B operenax (),
munmpereaax (M) umi rammax (1 y =107 D).

B reoMarHeTusMe uarie UCIONb3yeTcs eMHMIA MHAyKIuM, paBHas 10~ T, HaszbiBaeMas
nanorecna (aTn, nT). MHorna ucnonbsyrorcs eauHuibl, paBublie 10° Tn (Muxporecna, mMxTi)
u 1072 Tn (muxorecna, nTi). PaHblle B reoMarHeTH3Me HCIONb30BAIACh €IMHUIIA HAMPSKEHHOCTH
MarHUTHOH MHAYKIUH, paBHas 10> DpcTena, KOTopas HA3BIBANIACK Y.

CoOTHOIIIEHHE MEKy MATHUTHBIMU €IUHULIAMHU CJIEAYIOIEE:

- ©IMHUIIA U3MEPEHHS] MarHUTHOM WHaykimu B: 1 Tn = 10° aTa=10*Tc=10° v,

- eIMHUIA U3MepeHus Hanpspk€HHocTH MarHuTHOro noist H: 1 A/m = 0,01 © =100 .

MarautHbiit motok @ — dusuydeckasi BETUUMHA, paBHAs MPOU3BEACHUIO MAarHUTHOW MHIYKITUH
Ha IUIOMIA/Ib KOHTYpa M KOCHHYC MEXIY BEKTOPOM WHAYKIMU M HOPMAIbIO K TIOCKOCTH KOHTYpA,
Yyepe3 KOTOPBIN MPOXOAUT MOTOK. MarHUTHBIN NOTOK — CKAJIIPHAS XapaKTePUCTUKA MAarHUTHOTO TTOJIS.
MOoHO CKa3aTh, YTO MArHUTHBIA MOTOK XapaKTEPU3YEeT KOJIMYECTBO JIMHUN MAarHUTHOM WMHAYKLUHU,
MPOHU3BIBAIOIINX ~ €AMHUILY TUIOMIaaM. MarHuTHbI TMOTOK u3Mepsercss B BeGepax (BO).
Omua Bebep (1 B0O) — 95TO MarHUTHBIA TIOTOK, KOTOPBIM CO3MA&TCS TOJEM C WHAYKIUEH
BemmuuHOM 1 Tn dyepes miomaaky B 1 M2, pacroNOKEHHYIO MHEPHEHUKYISPHO HAMPABICHHIO
MarHUTHOTO TOJIsl. MarHUTHBINA MOTOK MOKa3aH Ha prucyHke M. 1 u paccuuthiBaercs 1o popmysie

@ =B-S- cosa, (M.3)
rae @ — MarHUTHBIN TTOTOK, BO;

B — m1oTHOCTE MAarHUTHOTO IMOTOKA, TII;

0. — YroJ MEXIy MeprneHANKYIIpoM N (Yamie ero Ha3bIBAlOT HOPMaJbio) M TUIOCKOCTHIO S,
B Ipajycax;

S — momab, Yepe3 KOTOPYIO MPOXOJUT MATHUTHBIH MOTOK, M2,
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Pucynok M.1 — MarauTHsIi IOTOK

MarauTHas IMPOHUIACMOCTDb — K03(1)(1)I/H_[I/IGHT, OHpGI[CJ'I?IIOH.[HfI MarHMTHbBIE CBOMCTBA CpCabl.
OI[HI/IM H3 MIapaMeTpoOB, OT KOTOPBIX 3aBUCUT MAarouMTHasd WHAYKLOUA IIOJIA, ABJIACTCA MAarHuTHas

MIPOHUIIAEMOCTH (PUCYHOK M.2).

MarHuTHbIN NOTOK

@ = BS cosa

Pucynok M.2 — MarauTHasi IpOHUIIAEMOCTb

M.2 T'eoMarHuTHOE IOJIE

[Tnanera 3emis obnagaeT cOOCTBEHHBIM MarHUTHBIM IojieM. BriepBeie uzaero o 3emiie Kak
o OonpumioM Maruute Bbickazanm B 1600r. Yumesam ['unsbepr. B mepBoM npuOimxeHun
T€OMarHMTHOE I0JIe TpEACTaBIseT COOOM IoJie OJHOPOJHO HAMarHW4YeHHOro Tela, T.€. B BHJE
JUIOJS B LIEHTPE 3€MHOIO IIapa, MMEIOIIEro HaKJIOH okojo 11° x ocu Bpamenus 3emnu. bonee
TOYHO peajbHOE N'€OMarHUTHOE I10JI€ MOKHO OIMCATh MOJEIIBI0 HKCLIEHTPUYHOI'O AUIIOJS, KOTOPBIN
cMeméH Ha 490 kM ot neHTtpa. JIBe mMpOTHUBOMOJIOKHBIE TOUYKH, B KOTOPBIX OCh JIUIOJS NEPECEKAET
ITOBEPXHOCTh 3€MJIM, HA3bIBAIOTCSI T€OMAarHUTHBIMHA IOJIFOCAaMU. B 3THX ydacTkax MOBEPXHOCTH
3eMM TOPU3OHTAJbHAs COCTABJSIOMIAs HAOMIOJAEMOr0 TE€OMAarHUTHOTO TOJsI, KOTOpOe

CKJIQAbIBACTCA U3 TIOJA OJHOPOAHOTO HaMarHn4uBaHUWs, MHPOBBIX aHoMaJnuii W aHOMalui
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auToc(EepHBIX UCTOYHMKOB M paBHA HYNIO. B pailioHe MarHMTHBIX MOJIOCOB CTpeENIKa KOMIlaca B
TOPU30HTANIBHOM IUIOCKOCTH TEpsSeT CIOCOOHOCTh MPUHUMATh HEKOTOpPOE OIpeneraéHHOe
HaIpaBJICHUE.

MarauTHble TIONIOCA HE COBNAQNAIOT C TeorpapUYecKHMH, XOTS UM HaXOMITCS
B HETOCpeACTBEHHOH Oy3ocTH (pucyHoK M.3). Bosee Toro, MarHuTHBIC TIOJIFOCA 3€MJITH JIBUIKYTCS.

Nx cmemenue peructpupyercs ¢ 1885 r.

Pucynok M.3 — MarunuTHsle nojiroca

IlosiBneHne Ha MAarHUTHOM ITOJIFOCE TOPU30HTAJIBHOM COCTABJISIOLIEH JaXKe caMOW Mayon
BEIMYMHBI OyJeT O3HadaTh MEpeMelIeHHe MarHUTHOro mnoitoca. Eciu mpoucxoautr M3MeHeHue
OpUEHTALMM LEHTPAJIBHOIO JUIOJSA, TO NEPEMENICHMs MAarHUTHBIX IOM0coB B (CeBepHOM
n lOxHOM monymapusx IOHKHBI OBITH KOppenupoBaHbl. IlepeMenieHuss MarHUTHBIX IOJIOCOB
(I/ISMGHeHI/Ie ITOJIOKCHHUA LCHTPAJIBHOTO JII/IHOJ'IH) O6yCJ’IOBJ’IeHLI U3MCHCHUAMU HWHTCHCHUBHOCTHU
Y TI0JIO’KEHUS TI0JIEN MUPOBBIX AaHOMAJIMH.

M3MeHeHne TONOXKEHUS (3amaaHblil Apeiid) NOIOCOB JAEHCTBUTEIBHO IPOUCXOMIMT.
N3MeHeHne MHTEHCUBHOCTH (BeKOBOfI XOJI) MAriuTHOI'O ITI0JIA B HEKOTOPBIX MECTaxX TOXKE HMECT
MECTO, W MPU 3TOM B Pa3HBbIX PETHMOHAX OHO MPOUCXOJIUT No-pasHoMy. Tak 3a mocieanue 22 roga
MarHMTHOE I0JIE B I0KHOW YacTH ATJIIAHTUYECKOrO OKeaHa yMeHbIIIoch Ha 10 %, a B HEKOTOPBIX
JPYTUX PpEeruoHax BO3pOCIO. OTHU HECOBNAJAIOUIME HW3MEHEHHMs, CKJIaAbIBasiCh C IOJEM
OJHOPOJHOIO HAMAarHUYUBaHWs M MOJAMU JIMTOC(EPHBIX MCTOYHHMKOB, CO34a0T 3P EeKT

NEPEMECIICHUSA MAarHUTHBIX ITOJIFOCOB.
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bell0  mpoBeneHO MHOTO  HMCCJEIOBAHHMM, TOCBSIMIEHHBIX IEPUOJAMYHOCTH BEKOBBIX
Bapualliii, HO JIJTMHA psija peryysipHbix HaOmoaeHui B 150-300 net HegocTaToyHa AJIs TOTyICHHS
HaJEKHBIX BBIBOJIOB. BBIABISIOTCS KOJEOAHUST TEOMAarHMUTHOTO TIONSL C TepuoaoM S8 JerT,
a MO0 apXEOMAarHUTHBIM JaHHBIM MOXKHO YKa3aTrb Ha nepuoasl B 450, 600, 1800 u 8000 ner.
OTMeYeHO pa3Iuvre MEXIYy JMIOJILHON M HEAWNOJIbHON BEKOBBIMU BapHalUsMH. J[JTUTEIHLHOCTD
MIEPBOI COCTABIISICT THICSYH JIET, & BTOPOM — JACCATKHA U COTHH JieT. HampaBieHue AUMOIbHON OCH
MaJI0 M3MEHUJIOCh 3a nocieanue 150 ser. 3a 3TO BpeMsi MarHUTHBIA MOMEHT CHUCTEMATHYECKU
YMEHBILAJCS, HO apXEOMAarHUTHBIC JIaHHBIE IOKA3bIBAIOT, YTO B TeueHue nociegHux 9000 ner
MarHUTHBII MOMEHT WCIBITHIBAT KBa3UIEPUOIUYECKUE HW3MEHEHUsA. HemumnonbHble BEKOBBIC
BapHallii MOTYT OBITh CBSI3aHBl C HM3MEHEHHSIMH IapaMETPOB BHXPEBBIX TOKOBBIX CHCTEM
HEJUMOJIBHOTO MOJs. MHpOBBIE KapThl CKJIOHEHHUS (HM30MOp) BBISBISIIOT HECKOJIBKO (POKYCOB
BEKOBOTO XOJ1a, B KOTOPBIX €KET0JIHbIE U3MEHEHHS MOJIA JOCTHUTal0T MaKCUMAJIbHOTO 3HAYCHHS.
@DOoKyChl U30IOP HE COXPAHSIIOT MOCTOSHCTBA CBOETO TOJOXKEHHS, a MEPEMENIAlOTCS CIIOKHBIM
o0pa3oM M0 3eMHOM MOBEPXHOCTH, UMesl TeHICHIUIO K 3amanHomy apeidy. B konune XVI Beka
O.lanneit mocie MOBTOPHOW MArHUTHOM CBhEMKH ATJIAHTHYECKOTO OKEaHa W IOCTPOSHUS
MarHuTHOM KapThl BEKOBOT'O XOJla CHAeNal MPEAINOoJIOKEHUE, YTO 3amaJHblid apeid BbI3BaH TeM
00CTOSITETLCTBOM, YTO BHYTPH 3EMHOTO IlIapa HMMEETCs KOHIIGHTpuueckas cdepa, KoTopas
BpalllaeTCsl C IPYroil CKOPOCTHI0 OTHOCUTENBHO BHEIIHENH 000JI0UKH TJIAaHETHI.

[IpyurHBl BEKOBBIX BapUallMii T€OMATHUTHOIO MOJSi TECHO CBSA3aHBI C MPOUCXOXKICHUEM
IJIaBHOTO IT10JI1. MAarHumTHOE IOJIE MOJXKET CO3JaBaThCs HAMAarHWYEHHBIM TEJIOM WM CHUCTEMOM
3aMKHYTBIX 3JIEKTPUYECKUX TOKOB. UT0oObI co3znath mosie B 60000 uTn, mianera 3emnsa Ha 50 %
JIOJKHA COCTOSITh M3 MAarHeTuTta M uMeTh Temmeparypy He Bbime 600 °C nns coxpaHeHHs
HAMarHMYEHHOTO COCTOSIHUSI MOPOJbl. B nelicTBUTENbHOCTH yKe Ha riyoune 30 KM Temmeparypa
JIOCTUTAeT 3TOro 3HaueHus. CBeeHUs] O CTPOCHHUM 3€MHOTO IIapa riay0)e HECKOJIBKUX JECATKOB
KIJIOMETPOB TOJy4E€Hbl HA OCHOBAHWM JIAHHBIX CEHCMHUYECKHX HAONIOJACHUN. DTH HCCIICTOBAHUS
MO3BOJIMITM YCTaHOBUTH, YTO HAIla TJIAHETa COCTOUT M3 TBEPIOH 00004KkH TOMmMHOK 10 2 900 kM
U JKUIKOTO sipa pagumycoM okosio 3 000 km. O60104YKa UMEET CIOUCTYIO CTPYKTYpY: 3€MHasl Kopa
TOJIIIMHON OT 5 KM Ha JIHE OKEAHOB M J0 35 KM — Ha CyIlle, BEpXHSA MaHTUS — TOJIIMHON OKOJIO
400 kM, nmepexoaHas 30Ha — ToamUHOW 600 KM M HWKHSS MaHTHS. BHEIIHssA 4acTh siapa 3emiin
COCTOUT U3 pacCIUIaBICHHBIX CJIOEB JKeJIe3a U HUKEId, a B LIEHTPE, BEPOSATHO, UMEETCSI BHYTPEHHEE
TBEpHoe saapo. Temmeparypa xuukoro sigpa cocrasisieT or 3000 mo 4000 °C mpu orpoMHOM
BHYTpeHHeM gapjieHud — 3,5:10'2 nun/cm?. B sxuakoM sape BCJeICTBHE TeMIEpaTypHbIX
I'PaJIMCHTOB BO3HUKAET BUXPEBOE JBIKEHUE METALNTHYECKUX MAcC, KOTOPOE MPH HATMYUHU CIa0b0Tro

MEPBUYHOTO MAarHUTHOTO MOJIS cO3AaET APPEKT TUHAMO-MAIITHHBI.

151



PJ1 52.26.900-2020

CBeneHus 0 KUAKOM COCTOSSHUM BEUIECTBA B SAPE 3€MJIU MIPUBEIU Pa3HbIX MCCIIEI0BaTENEH
K pa3iMyYHbIM BapuaHTaM MpUMEHEHHs IuHamMo-3(dexTa B pemeHud npobdieMbl BOSHUKHOBEHUS
r€OMarHuTHOro noJisi. Mozens 3eMHoro aAuHamo 2. bymiapiaa ocHoBaHa Ha MpeIonoKeHuu Ooee
MEJIEHHOTO BpallleHus BOKPYr OOLIEM OCH XUAKOM 4YacTH $Apa IO CPABHEHHUIO C €ro TBEPIOU
yacTelo U ¢ 06oioukoil 3emnu. Takas Moaens HaéT JOCTAaTOYHO YOEAUTEIbHOE OOBSICHEHHE
o0pa3oBaHMs AUMOJIBHON YAaCTH T'€OMarHUTHOTO MOJIs, MPUYUH BEKOBBIX BapHAIMil HEAMUIIONIBHON
YacTW TE€OMarHUTHOTO MOJIA U 3amagHoro napeiida. He uckitoueHo, 4yTO MPUUMHON 3amajHOro
npetiha MOTYT OBITH CBOOOHBIC THIPOMATHUTHBIE KOJICOAHHUSI B KUIKOM SIIIPE.

[laneomarHuTHBIC [@HHBIE YKa3bIBAIOT HA MEPUOAMYECKYI0 HWHBEPCUIO TMOJISIPHOCTHU
F€OMarHMTHOTO 1oJig B nocieanue 10 MiIH JeT ¢ MUHUMaJIbHBIM nepuoioM okosio 50 000 set, uto
TEOPETUYECKU BO3MOYKHO, €CJIM IPEIOJIONKUTh, YTO HA BHEIIHEW IOBEPXHOCTH saApa 3eMIu
JNENUCTBYIOT KaK MUHUMYM J[Ba B3aUMOCBSI3aHHBIX JUHAMO-MEXaHU3MA.

['eomMaruuTHOE 1MOJIE — 3TO MAarHUTHOE T0JIe, TEHEPUPYEMOE BHYTPU3EMHBIMH MCTOYHUKAMU
(meficTBMEM HMCTOYHHMKOB, pACIHOJOKEHHBIX BHYTPH 3eMJH), a Takke B MarHurocdepe
1 noHocdepe.

['eomMaruuTHOE T0JIE MOKHO Pa3/IEIUTh Ha CJIEIYIONINE OCHOBHBIC YaCTH:

- TJIaBHOE TIOJIE;

- TOJIS1 MUPOBBIX aHOMAJIU;

- BHEIIIHEE MarHUTHOE TOJIE.

bonee yem Ha 90 % reoMarHMTHOE IOJIE COCTOMT M3 MOJISl, HCTOYHUK KOTOPOTO HAXOJUTCA
BHYTpU 3€MJIM, B JKHIKOM BHEUIHEM SIIpe — 3Ta YacTh Ha3bIBA€TCS TJIABHBIM, OCHOBHBIM WIIH
HOPMaJIbHBIM TOJIEM.

Ha rimaBHO€ reOMarHuTHOE 1OJI€ HAKJIAAbIBAIOTCS JIOKAJIbHBIE MOJIS, KOTOPhIE B HEKOTOPBIX
palioHaX 3eMHON TOBEPXHOCTH MOTYT JIOCTUTaTh 3HAYEHUN, COM3MEPUMBIX C TJIAaBHBIM TIOJIEM.
Besikoe oTkIIOHEHHE OT MOJIsl WIS MOXKHO CYMTaTh MarHUTHON aHoManued. Hanbonee kpymHbie
U3 HHX, CBSI3aHHBIE C TJOOATBHBIMU HEOJHOPOJHOCTSIMH 3E€MHOM KOpPBI M COU3MEpPHMBIE
[0 pa3MepaMm C IUIOWIAJbI0 KOHTHHEHTOB, HA3bIBAIOTCS MATEPUKOBBIMU aHOManusMu. lloatomy
B KaueCcTBE HOPMAJIBLHOTO MArHUTHOTO TOJISI TMPHHUMAIOT CYMMY TOJISI JUIONS U MaTEPUKOBBIX
aHoMaymii. OTKIIOHEHUS 3HAYEHWH MAarHUTHOTO TOJISl, M3MEPEHHBIX HAa MECTHOCTH, OT TaKOTo
HOPMaJIBHOTO TIOJSI MPEACTABISAIOT CO0O0M aHOMAaIMM B MarHMUTOpa3BeAOYHOM cmbicie. Hambonee
CHJIBHBIE U B TO )K€ BpeMs HanboJiee OrpaHUYEeHHbIE B TPOCTPAHCTBE aHOMAJIUU BBI3BAHBI BBIXOJI0M

YKEJIE3HBIX Pyl K TOBEPXHOCTU 3E€MJIH.
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MarnutHoe nosne Ha noBepxHocTd 3emiuu (Br) mpencraBiser coOOH BEKTOPHYIO CyMMY
HECKOJIBKUX IIOJIEH, KaXJ0€ U3 KOTOPBIX MMEET CBOM HCTOYHUKHM KaK BHYTPU IUIAHETHI,
TaK ¥ B BepXHel arMocdepe. 3amucarb 3T0 MOXKHO (HOPMYIIOit

Bt =Bo+ Bm+ Bu+ Be+0B, M.4)
rae B, — qunospHOE 1oJIe, CO3/1aBaeMO€e OJHOPOIHOM HAMarHMYEHHOCTHIO 3¢MHOTO 11apa;

Bm — HeAMIIONIBHOE TI0JIE, CBS3aHHOE C HEOJHOPOJHOCTHIO TIIYOMHHBIX CIIOEB 3eMIIH;

B, — aHomanpHOE TOJ€, OOYCIIOBIIEHHOE HEOJHOPOJHOW HAMAarHMYEHHOCTHIO BEPXHHX
yacTel 3eMHOU KOPBI;

B. — BHEIIHEE 1I0JI€, CBSI3aHHOE C BHEIIIHUMHU IPUYNHAMU;

0B — mone Bapuanuii OT MCTOYHUKOB, PACIOJIOKEHHBIX BHE 3€MHOrO Imapa (B mOHOChepe
1 MarHutocdepe 3eMin).

Cymma noneit nunonbHoro Bo m marepuxkoBoro Bm oOpa3yer riiaBHOe MarHuTHOE I0JIe
3emiM, KOTOpoe cocrapiser npubiusutensHo 90 % ot reomarHuTHoro nois. Hampsok€HHOCTB
MEPEeMEHHON YaCTH reéOMarHuTHOTO 1ot 0B cocrapmsieT He 6oree 2 % OT reOMarHUTHOTO TOJIS.

[Io cBoell BenMuMHE HANPSDKEHHOCTb TEOMArHUTHOTO TMOJSl B COTHU pPa3 MEHbIIE
MarHuTHOIO HOJIs JIF0OOro moaKoBooOpasHoro mMaruuta (mpumepso ot 0,5 1o 0,7 3) u B kaxaoi
TOuKe 3eMJIM MMEET OIpeNeIEHHYI0 BeMUMHY U HampasieHue. M3-3a cBoero orpoMHoro ooséma
(3Heprus MarHUTHOTO IO NPONOpPLUOHAJIbHA O0BEMY) OHO OKa3blBaeT OONbIIOE BIIMSHUE
Ha MPOLECCHI, pa3BUBAIOIINECS B OKPECTHOCTSIX 3EMIIH.

['eomMarHuTHOE 1I0JIE HENPEPHIBHO PETUCTPUPYIOT HA MArHUTHBIX OOCEpBATOPUSIX
MOCTOSIHHO CYIIECTBYIOLIEH TI00albHONW CeTH M Ha CIyTHUKaxX. MecTonojokeHrue oocepBaTopuii
BBIOMPAIOT BJIaJIEKE OT MPOMBILIUIEHHBIX LIEHTPOB U OOJBIINX TOPOAOB, YTOOBI UCKIIOUUTH TOMEXHU
OT AJIEKTPOMAarHUTHBIX MOJIEH aHTPOIIOT€HHOTO MPOUCXOKICHUS.

[T1nockoCTh, MEPIIEHAUKYIIApHAsT OCH JUIIONS M HPOXOAsIas yepe3 ero LEeHTp, oO0pasyer
Ha TIOBEPXHOCTH 3eMJIM OOJIBILION KPYT, KOTOPBIA HAa3bIBAa€TCs T€OMarHUTHBIM 3KkBaTopoM. OTCroAa,
[0 aHAJIOTUU C TeorpaHuuecKUMH KOOPJMHATAMH, KaXKAOH TOYKE 3€MHOH MOBEPXHOCTH MOXHO
IIPUCBOUTh  T€OMAarHUTHblE  KOOpAWHAThl. ['€OMarHUTHasT MMPOTAa @m  OTCUUTHIBAECTCS
OT reoMarHuTHOro »skBaTopa K CeBepHomMy M IHOXHOMYy TIeOMarHMTHBIM MoOdrOcaM. Yacto
B pacyérax HCIIOJb3YyeTCs KOIIUPOTa Ohna, KOTOPas OTCUMTHIBACTCSA OT MOJIOCA: fma = 90° — om.
3a HyNneBOW MarHUTHBIN MepuauaH (B OTIMYME OT reorpaduueckoro I'pMHBHYCKOrO MepuauaHa)
MPUHAT OOJBIION KpYT, MPOXOAAIIUN yepe3 reoMarHuTHbIEe montoca u FOxHBINH reorpadguueckuii

MOJIFOC, KaK IOKa3aHO HAa PUCYHKC MA4.
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Pucynox M.4 — ['eomarHuTHbIE KOOPIUHATHI

PeanbHble MAarHWTHbBIE MOJIOCA, HAJICHHBIE HA 3€MHOM MOBEPXHOCTU NMYTEM H3MEpPEHUM
HakJoHeHus | =190° B TOYHOCTM HE COBNAJAIOT C PAaCYETHBIMU KOOpAMHATAMU I€OMAarHUTHBIX
MOJIFOCOB. ['€OMarHuTHBIN SKBATOP JIMIIb TPUOTIKEHHO OTPaKaeT pPeajbHYyI0 HYJIEBYIO M30KIHHY
(JITMHHS TOCTOSTHHOTO HAKJIOHEHUS ), BJIOJIb KOTOpOoH HakioHeHue | = 0°.

Takum o00pa3oM, AWIONBHAS MOJAETh TEOMAarHUTHOTO TIOJS WMEET CYIIECTBEHHBIC
pacxXoXkAEHUs C peaJbHOM KapTHHOW paclpelesieHHs MoJisi BO MHOTHUX pallOHaX Ha MOBEPXHOCTH
3emnu. [ mydmied annmpokcMManmuu pacuy€THOTO MO BBOJSTCSA BBICHIME YIEHBI, KOTOPBIE
OIUCHIBAIOT JIOTIOJIHUTENIFHOE HEAUNoNbHOEe Tone Bm. Cymma 3Tux mnojeil oOpasyer TIjaBHOE
reOMarHuTHOE MoJje, onpezenseMoe 1no popmyiie

B = Bo + Bm. (M.5)

CrangaptHoe NpUOIMKEHHE TJIaBHOIO MAarHUTHOTO TOJS Ha3bIBaeTcss MexayHapoaHbIM
sTanoHHbIM reomarHuTHEIM nosieM (IGRF), kotopoe yrounsieTcst Kaxable msTh JeT.

Haubonee pacnpocTpaH€HHOI CHUCTEMON KOOpAWHAT JUJIsl ONKCAHUS SBICHUM, CBS3aHHBIX
C MpolieccaMd B MarHurocdepe, SIBISETCS HCIpaBiIeHHass T'€OMarHUTHas CHCTEMa KOOpPJWHAT.
Omna HanOoJsiee MOJHO YYUTHIBAET PEAbHYI0 KOHPUTYPALMI0 FT€OMarHUTHOTO TOJIS.

OHa cTpouTCs MYTEM TPACCUPOBKU CHIIOBOM JIMHUM PEAJTbHOIO MArHUTHOIO TOJS
C 33/IaHHOM TOYKHM Ha MOBEPXHOCTHU 3€MJIM BBEPX 1O MEPECEUEHHUs C JUMOJbHBIM I€OMarHUTHBIM
HKBATOPOM, 3aT€M TPACCHUPOBKOW 0OpaTHO BHH3 JI0 MOBEPXHOCTU 3€MJIM IO JUIMOJIHHOW CHUIOBOU
TuHUM. ['eoMarHuTHBIE (IUMOJIbHBIE) KOOPAMHATHI ATOW TOYKH U CUYUTAIOTCS HCIPABICHHBIMU
T€OMArHUTHBIMUA KOOpJAMHATaMH HCXOAHOM Touku. Ilpomeaypa BbIYMCIEHUS HMCHPABICHHBIX
T€OMarHUTHBIX KOOPJIWHAT JIOBOJIBHO CJO0XHA, HO MMeloTcs Web-cepBHCHI, KOTOPBIE MMO3BOJISIOT

npoBecTH Takue Beraucienus (AACGM-v2 Calculator).
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[Ipu ananuze MarHUTOCHEPHBIX TPOIECCOB B pAde CIy4aeB YIO0OHO MPUMEHSTH
F€OMarHuTHOE BpeMs. [ €OMarHUTHBIA MepuUIuaH, MPOXOASIIMN 4Yepe3 MOACOIHEYHYIO TOUKY,
MIPUHUMAETCS 3a T€OMAarHUTHBIN MOJIJeHb. Torja MpPOTHUBOIOJIOXKHAA TOYKAa HAa 3TOM MEpPHIMAHE
OyZeT O3HauaTh T'€OMAarHWUTHYIO IOJIHOYb. YTON MEXAY MEPHINAHOM TEOMArHUTHOW MOTHOYH
U MEpHIMAaHOM HEKOTOPOH TOUKH Ha 3€MHOW IMOBEPXHOCTH OIpelessieT IeéOMarHUTHOE BpeMs
B 9TOM Touke. ['eOMarHUTHOE BpEeMs B BBICOKHMX IIHPOTAX MOXKET 3HAYUTEIBHO OTIMYATHCA

OT MECTHOTO (COJTHEUHOT'0) BPEMEHHU.

DJIeMeHTbI TeOMATHUTHOT'O MOJIs

MarauTHy0 MHAYKIHMIO BT r€oMarHUTHOTO MOJIsi BBIUMCISIOT IO U3MEPEHHBIM 3HAYEHUSIM
KOMIIOHEHT TOJig (9JIEeMEHTaM TE€OMarHUTHOTO TIOJis) B BEPTHKAIbHOW W TOPU3OHTAJIbHOU
wiockocTsax. Ha OGonpiinHCTBE 00CepBaTOpHil 3amMCh N€OMArHUTHOTO MOJIS OCYIIECTBIIETCS B
nexkapToBoil cucteme koopauHat — X, Y, Z (pucynok M.5) [8]. OmHa och cHCTEMBI KOOpIWHAT
HaIpaBJieHa 110 reorpaguueckoMy MepuInaHy Ha CeBep, BTOpas — 0 HAIpaBJICHUIO Mapajllesid Ha
BOCTOK U TPEThsl — BEPTHKAIbHO BHHU3. VM COOTBETCTBYIOT X (CeBepHasi COCTABIISAIOIIAs BEKTOpa
uHaykuuu B — mpoekius BekTopa B Ha ochb X, HampaBlIeHHYIO MO reorpaduueckoMy MepuauaHy
(Ha cesep)); Y (BocTOUHas COCTaBIAOLIAs BEKTOpa MHAYKIMU B — npoekuus Bekropa B Ha och Y,
HaIpaBJIEHHYIO TI0 Mapajyiesu (Ha BOCTOK)); Z (BepTUKAJIbHASI COCTABISAIONIAS BEKTOPA UHAYKIIMH
B — mpoekuus BekTopa B Ha ock Z, HanpaBiIeHHYIO BEpTUKAIBHO BHU3). BepTHKaabHas MIOCKOCTH,
B KOTOPOM JIEKUT BEKTOp [I, Ha3pBaeTcs IUIOCKOCTBIO  MAarHUTHOTO  MEpHJIHaHa
(H — ropu3oHTaJbHAas COCTaBJsIOMIas BekTopa WHAYKIMUM B — mpoekmus Bektopa B
Ha TI0cKOCTh XY) B cooTBeTcTBUM ¢ ['OCT 25645.126. Yron mMexay MIOCKOCTSIMH MarHUTHOTO
U reorpa)uyeckoro MepHIMAaHOB HAa3bIBAETCSI MAarHUTHBIM CKJIOHeHHeM D, koropoe mpuHSATO
CUUTATh TOJOKUTEIBHBIM B BOCTOUHOM HAMPABICHUH. YTOJ MEXKIY MOJHBIM BEKTOpoM Moy B
U TOPU3OHTAIBHON IJIOCKOCTBIO XY Ha3bIBaeTCsl HAKJIOHEHMEM |, KOTOpbIi cuuTaercs
noJIoKUTeNbHbIM B CeBepHOM MOJyLIApUM, paBeH HYJII0 Ha TEOMarHUTHOM HKBaTOpe
U oTpuarenbHbiil B KOkHOM monymapuu.

Onementsl D u | 00b1YHO M3MEpPSIOTCA B YITIOBBIX I'pagycax, MUHYTaxX U JIECSATHIX JOJIAX
MUHYTHl. Bapuanuum CckJIOHEHHS MOXHO H3MEpsTh B HaHOTeciaX, eciu paccmarpuBate AD
KaK KOMIIOHEHTY, HalpaBlE€HHYIO 110 HOpMalld K TOPH30HTadbHOW coctaBistomei H. OObuHO
OKOHYaTellbHass HHQOpMAIHs O BapHalMsIX CKIOHEHHS MA€TCsl B YIJIOBBIX MUHYTaX WU B COTBIX

AO0JIAX MHUHYT.
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Pucynok M.5 — DnemMeHTbl T€OMarHuTHOTO MO

B IIPAaKTUKE MArHUTHBIX Ha6HIOHeHHﬁ, KaK IpaBUJIO, U3MEPAIOTCA YIJIbl CKIIOHCHHSA D,
HaKJIOHCHUA |, a TaK)KC I'OPHU30OHTaJIbHAsA COCTaBJIAIOIIAA H. OcranbHble 371€MEHTHI T€OMAarHuTHOT'O

TIOJISI BRIUUCTISIIOTCS 10 (popmyiam

X=H-cosD;
Y=H-sin D;
(M.6)
Z=H-tgl;
B=H/cos .

Ha otrnenbHBIX  00cepBaTOpPUSAX  3aMCh T'€OMAarHUTHOTO TIOJS  OCYIIECTBIISETCS
B LUIUHApUYEcKor cucteme koopauHat (Z, H, D). ®opmynsl mepexoaa OT MUIMHIPUYECKON

CUCTEMBI KOOPAUHAT B IIPSIMOYTOJIBHYIO CIEAYIOLINE
X =H-cos D;
Y =H-sin D; M.7)
Z — 0e3 U3MEHEHHUS.
VY3HaTh, B Kakoil cuctemMe KOOpAMHAT paboTaeT oOcepBaToOpus, MOXKHO IO
MarHuTOrpaMMaM, Ha KOTOPBIX YKa3bIBAKOTCS PETUCTPUPYEMbIE KOMIIOHEHTBI T€OMarHUTHOTO TTOJIS,
win B myonukauusx MexayHaponHoro meHtpa aaHHbix (ML A, MupoBoif HeHTp HJaHHBIX

B CIIIA). Ot nanHele MokHO nonyuutb U B Poccunm B MIYJ b2 (MupoBoil LeHTp AaHHBIX

0 COJTHEUHO-3eMHOH ¢u3nke B Mockse, 119296, MockBa, MonoaéxHuas yi., 1. 3).
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B HekoTOpBIX 33/ayax MpHU PaCCMOTPEHUHU Bapualliii T€OMArHUTHOTO MOJIsi ObIBAET YAOOHO
MEePENTH OT MUIUHIAPUYECKONW CHCTEMBbI KOOPJAWHAT K JeKapToBoM. s storo 3nadeHue yriaa AD
NEepeBOAT B raMMmbl (Y) U 1OJ 3TOH omnepanuei noipa3syMeBaroT cuily, koropas Bekrop AH BepHET
B I[IEpBOHAYAIIbHOE HEBO3MYIIEHHOE cocTosiHue Ho, T.e. moBepHET ero Ha yron AD. [Ins takoi
orepaly Ha MarHUTOrpaMMax Hapsily C YyBCTBUTEIbHOCTHIO D-KOMIIOHEHTHI B rpajycax

YKa3bIBaOT eé YYBCTBUTCIIbHOCTb B raMMaX.

M.3 Marnautocgepa

['eomarHuTHOE TOJE OT OCHOBHOTO €r0 MCTOYHHKA — JUIOJS, PACIONIOKEHHOTO BOJIH3U
LEeHTpa 3eMJIM, paclpoCTpaHsIeTCs] CKBO3b 3eMJII0 B O0JIACTh OKOJO3EMHOTO MPOCTPAHCTBA.
PacnipocTpaneHue TreoMarHMTHOro 1mojsi He OeckoHeyHoe. OHO OrpaHHMYEHO IOTOKOM
COJIHEYHOM IUIa3MBI.

O0651acTh OKOJI03EMHOT'O MPOCTPAHCTBA, B KOTOPOH 3aKII0YEHO F€OMarHUTHOE MOJIE BMECTE
C HaxoJsmielics B Hel MIa3Mol, Ha3zbIiBaeTcsi MarHutochepoid. Maraurocdepa 3emnn mo dopme
HAIlOMUHAET MAJAIONIYI0 KAlll0 C OYeHb JJIMHHBIM XBOCTOM, PAcCIIOJIOKEHHBIM B CTOPOHY,
MIPOTUBOINOJIOXKHYIO HanpaieHuto Ha ConHue (pucyHok M.6). Ha rpanuiie Marautochepsl 3eMHOE
MarHuTHOE TOJe MepexXoquT B MexIuaneTHoe. K Maruutochepe oTHOcATCS 0071acTH OT BEpXHEH
rpanullsl crnosi-E nonocdeps! (mpubnuzurensHo oT 160 kM) 10 BHEIIHEW TPaHUIIBI TEOMAarHUTHOTO
noyisi. Dto mpubausutenbHo 10 3eMubIx paanycoB (10 Re) Ha oceménnoit ConHileM CTOpOHE

3emiu 1 10 80 Re — Ha HEOCBEIIEHHOI CTOPOHE 3EMITH.

DPOHT vRapHOh
BOMHE

MepexcaHan
nmnacTe

ConHBvHbIE
EETEp ,

s T
.H'\ BOMAMHHTHEW 2KBATOQ
e T

»
SO T R T

Mariumaraysa

>UVAME® OTOILMINON SXO0-H0D

Pucynokx M.6 — CoBpeMeHHOE MpeCTaBICHUE O MarHuTochepe
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I'panuma  marautochepsl — QIYKTYUPYIOIIUH  AWCKPETHBIM TI'PAaHWYHBIA CIIOH —
Ha3bIBACTCSl MarHWTOIay3o0d. ToJuHa MarHUTONay3bl MoKeT kojiebatbes oT 100 mo 500 kM,
a HanpsDKEHHOCTD T0JIS1 B HEW 0OOBIYHO COCTABIISIET HECKOJIBKO JIECATKOB FaMM.

MarnuTochepy MOKHO IPEACTaBUTh COCTOSAIIECH U3 TpEX obnacTeil (BHYTpEeHHEH, BHEIIHEH
U XBOCTA) U JIBYX IleJIeH, KOTOPbIE IPUXOAITCS B 00JIACTH CEBEPHOrO U F0XKHOI'0 MOJISIPHOIO OBajIa.
B 5Tu menu mnpoHMKaOT YacTULbl CcoJdHEYyHOro Berpa. OcoOeHHO A(P(GEKTUBHO YACTHUILIBI
IIPOHMKAIOT B LIEJb BOJIM3U MOJIYIEHHOI'O MEpUAHaHa. JTy 001acTh Ha3bIBAIOT MOJISIPHBIM KaCIIOM.

Buytpennsist Maraurocepa npocTupaeTcs 10 paccTOSTHUM, paBHBIX 4 Re, 1 onpenensercs
B OCHOBHOM TIOJIEM AMIIOJNSA. BHemrHsisi MarHUTOC(Eepa mpoctupaeTcss mpumepHo oT 4 1o 15 Re.
MarHuTHOe 1oje BHEUIHEH MarHuToc(epbl 3HAUYUTENIBHO OTJIMYAeTCsl OT Hojs aumois. Tperbs
00s1acTh MarHuToc(epbl — XBOCT, OH CYILECTBYET MOCTOSHHO KaK MPOAOJIKEHHE MarHUTOC(epsh
C HOYHOHM CTOPOHBI 3€MJIM, U €r0 CHUJIOBBIC JIMHUM MOYTH NapayiesibHbl JUHUM CouHile — 3eMIs.
XBoct yBepeHHO peructpupyercss 10 80 Re. BHyTpeHHSSI W BHEIIHSS MarHUTOC(EpPHI CO3TA0T
00J1aCTh 3aMKHYTBIX CHUJIOBBIX JIMHUH, KOTOPYIO MHA4Y€ Ha3bIBatOT 00JIACThIO 3aXBAaTa.

BHyTpeHHIOI0 YacTh MarHUTOC(ephl, PpacloNOKEHHYHO B Mmpeaenax mnpumMepHo 3 Re
Ha3bIBAIOT IuIa3Mocepoil. KoHueHTpauus dYacTull «XOJOJHOI» IUla3Mbl B HEH COCTaBISIET
npumepro 10'°° ¢ oueprueit cotnu u Gomee KkdB. UYactuupsl mnasMocepsl  006paszyroT
pasvalioOHHbIE TI0sIca 3EMJIU U yYacTBYIOT B €€ CYyTOYHOM BPAILLEHUHU.

KoHueHTpaus yacTul, Bo BHELIHEW yacTM MarHutocdepsl Ha 2 wiu 3 mopsijaka HUXKe,
4yeM B Iu1azmocdepe. J[BrkeHne 4acTull MIa3Mbl BO BHEIIHEH 4acTH MarHUTOC(hepsl ONpeaeisercs
ANEKTPUYECKUMU TOJISIMU, BO30YXKIa€MbIMU COJIHEYHbIM BeTpoM. OOmias KapTHMHA BO BHEIIHEH
YacTH MarHutocepsl CHIBHO 3aBUCUT OT BEJIMYMHBI W HANpaBJIEHHs MAarHUTHOTO TOJIA
B MEXIUIaHETHOW cpene. Pe3koe Bo3pacTaHue IUIOTHOCTHM DSHEPTMHM B COJIHEYHOM BETpE,
Habo1aeMoe Bo BpeMsi akTuBHOro CoJHIIa, MPUBOAUT K MarHUTOC(EepHBIM CyOOypsiM (YCUIICHHIO
MOJIAPHBIX CHUSHUM, BO3PACTAHUIO IOTOKOB YAaCTUI[ B paJUAIlMOHHBIX M05icaX, HCKaKEHUIO
MarHMTHOI'O NOJIS 3€MJIN).

3apspKeHHBIE YacTHMIIbI B MarHutocepe oO0ecneynBarOT HENpPEpHIBHOE CYIIECTBOBAHHE
ANEKTPUYECKUX TOKOB, AJIEKTPOMArHUTHBIE MOJISI KOTOPBIX, CYMMHPYSICh, 00pa3yloT MEePEMEHHYIO
4acTh F€OMarHUTHOT'O TOJISI.

MarnutHoe Tmosie  3emud, oOpasyollee 3eMHYI0  MarHutocdepy, MpOCTHpaeTcs
no paccrossauss ot 70 000 no 80 000 km B HampaBineHuH K COJHIy M Ha MHOTME MWIIMOHBI
KWJIOMETPOB B IPOTHBOIIOJIOXKHOM HampaBieHUH. MarHuTHoe mnoje 3eMid 3allUINAeT IUIaHETYy
OT KOCMUYECKHMX JIyde U COJIHEYHOTO BETpa. 3apsyKCHHbIE YaCTUIBl M3 JAJIEKOr0 KOCMOCA

HC MNagaroT MNpAMO Ha 3CMIII0, 4 OTKJIIOHAIOTCA THTAHTCKHUM MArnuToM MU ABWKYTCI BIOJIb €TO
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CHJIOBBIX TUHHUH. TakuMm o6pa30M, BCE J)KMBOE OKA3bIBACTCS 3alUIIEHHBIM OT HaFY6HOI7I paauanunu.
B oxoio3zemHom IIPOCTPAHCTBC MAarHUTHOC I10JIE o6pa3yeT MAardvMTHYIO JIOBYIIKY IJIA 3aps’KCHHBIX

YaCTHULl BBICOKMX SHEPIUM — paJuallMOHHBIN 1105IC 3eMIIH.

M.4 Honocdepa

O6nacte BepxHel armocdepsl (mpumepHo ot 60 g0 600 kM), cocTosmas U3 3apsSKEHHBIX
YacTHUIl 3JIEKTPOHOB M MOHOB TEIJIOBBIX SHEPTUil (HE MPEBBIIAIONINX HECKOIBKHUX 3JIEKTPOHBOJIBT)
JOCTaTOYHO OOJIBIION SJIEKTPOHHOM TIJIOTHOCTHIO, BIMSIONIEH Ha pajMOCBsA3b, HA3bIBAETCS
HOHOC(HEpOH.

HNonocdepa cocroutr u3 uverbipéx cio€s: D, E, Fi u Fo. McTuHHbIE BBICOTBHI 3THX CIIOEB
U3MEHSIOTCS B TEUYEHHE CYTOK, BPEMEHM ToOJa, C COJIHEYHOM akTUBHOCThIO. I[loaTomy
HE CYHIECTBYET UX ONpeneNEHHbIX IrpaHull. HikHas yacth noHocdepsl, ciaoi-D, Haxonutcs AHEM
Ha BBICOTE MpUMepHO 60 KM, a HOYBIO 3TOT CJIOH HWCYe3aeT, W HIDKHSS TpaHUIla HOHOC(HEpHI
noxganMaetcs o0 100 kM. Bepxasis rpanunia noHochepsl onpenenseTcss HeYETKO U MPOCTUPACTCS
BIL10TH 10 2 000 KM.

[TpucyTcTBHE DJIIEKTPOHOB M HOHOB B HOHOc(epe nemaer 3Ty o0nactb armochepsl
3JIEKTPONPOBOJHOM. Hanuuue k€ reoMarHuTHOro MOJIS SIBISETCS OJHOM W3 NPUYHMH, KOTOpas
JIeaeT MPOBOJAMMOCTh HOHOC(HEPHI aHU30TPOITHOM, T.€. 3aBUCSIIECH OT HAIPaBICHUSI.

[TpoBoaumocTs uoHOChepsl Op B HampaBlIEHWH TE€OMAarHUTHOTO mois H ompenensercs
o opmyne

6o =N-e?/ m-vn, (M.8)

rac N — IINIOTHOCTh HOHHU3aIlH,

Vp — YHUCI0 CTOJIKHOBEHUH B CANHUIY BPCMCHU,

€ — 3apdaa 4YaCTHUIbI (SHCKTPOHa NJIn I/IOHa);

M — Macca 4yaCTulhbl.

[TpoBoauMocTs MOHOCGhEPHI BIOIb HANPABIEHUS AJIEKTPUUYECKOro Mois E Ha3blBaeTcs
MPOJIOJIBHOM WITH MEAePCEHOBCKOW MPOBOJAUMOCTBIO U OHA PaBHA

6p =N-e?-vn I m-(V? + wxd), (M.9)

rae WH=e+H/m+c — MKIOTPOHHAS YacTOTa YaCTHUI] B TUIOCKOCTH, MIEPIICHIUKYISPHOH H.

[IpoBomuMoOcTs MOHOCHEPH B MEPICHAUKYISIPHOM SJIEKTPUUECKOMY TOJI0 HaIpaBICHUH

Ha3bIBACTCA MPOBOAUMOCTBIO XoJia ¥ oHa paBHa

6n=N-e?-vn/ m+(V? + wr?). (M.10)
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Crnenyer oOpatuTh BHUMaHHE, 94TO Op U Op CYyIIECTBEHHO IOJIOKHUTEIbHBIC BEIHYHHBI,
a 3HaK OH 3aBHCUT OT 3HaKa 3apsja, ONpelesisieMoro BenuyuHod . Tak kak moHOchepHas

miIasMa COCTOUT H3 IIOJOKHUTCIbHBIX HMOHOB H J3JICKTPOHOB, TO IIPpU BBIYUCICHHUU 6o u 6p

CYMMHPYIOT ITPOBOJIMMOCTH, CO3/1aBaeMble 00OMMH THUIIAMH YaCTHUIL, T.€.

60 = Goi + Oce ;
(M.11)
Op = Gpj + Ope .
[1pu BEIUUCICHNH K€ OH BEIYUTAIOT HOHHYIO M SJIEKTPOHHYIO IIPOBOIUMOCTH
OH = Oni — Oe . M.12)

Ha Bricotax ot 100 10 130 xm (cnoii-E nonocdepsr) B paiioHe MOJSIPHON M 3KBAaTOPHAIBHON
NEKTPOCTPYH Ba)XHYIO pOJb WUrpaeT emé€ OoJHa MPOBOJMMOCTb, Ha3blBa€Mas IPOBOAMMOCTBIO
Kaynunara O¢. OnHa cyiecTByeT Tak e, Kak NpoBoauMocTh IlegepceHa BOJIb AJIEKTPOCTPYH,

U BeIuucIsiercs o gopmysie [8]

6c = 6p + 612/ 6p . (M.13)

[Tockonbky Juis HMOHOCGEpPbl XapaKTepHAa BBICOKAs XOJUIOBCKas IPOBOAUMOCTh Ow,
TO mpoBoAuMOcTh KaynuHra 3HauurtenbHO Oosibiie nmpoBoaumoctu Ilenepcena Op. YBenuueHue
POBOAUMOCTH OH 10 Oc B 3JIEKTPOCTPYE OOBICHAETCS MOSBICHUEM BTOPUYHOIO IEKTPUUYECKOTO
IoJIsA, MEpPHNEHAMKYISIPHOTO IEpBUYHOMY. BrTopuyHOe d3neKkTpuueckoe Ioje  co3Jaércs
MIPOCTPAHCTBEHHBIMH 3apsiAaMU BOJIM3H TPaHUIIbI OBasla MOJSPHBIX CUSIHUM WM B 9KBaTOPUATbHON
o0jacTi TMOSIBJIEHHEM HANpPABIEHHOTO BBEPX DJJIEKTPUYECKOrO TOJS MOJSpU3aLUU  M3-32
IpeKpalleHuss Toka Xojula B TOHKOM HpoBojsieM cioe-E  unoHochepsl, HampaBIeHHOTO
NEPNEeHIUKYIAPHO K TpaHHUIlaM 3TOro CJIosl. DTO BTOPUYHOE AJIEKTPUUYECKOE I0JIE€ T'e€HEpUpyeT
MHTEHCUBHBIA TOK XoJjuia, mapauienbHblil Toky Ilenepcena ot mepBuunoro nons E. CymmapHsiid
TOK | Oynmer paBen cymme TokoB Ilenepcena u Xosia OT BTOPHYHOTO DIEKTPUUECKOTO TMOJISI, YTO
PaBHOCHIJIBHO YBEIMYCHUIO MPOBOIMUMOCTH BJIOJb 1oJst E (T.€. 1 =1Ip + iy = Oc * E).

MakcuMyMbl 3THX TPOBOJUMOCTEH  pacloyio)KeHbl Ha BBICOTaX MPHOIM3UTEIBHO
ot 100 no 130 kM, T.e. B cioe-E nonocdepsl. Cnoi-E nonocdeprr kak Obl CBSI3bIBA€T CUIOBHIE
JUHUM MarHuTocdepsl, 3aKopauuBas JJIEKTPUYECKUE TIOJs, BO3HMKAIOIIME B MarHutocgepe.
HNwmenHo B cnoe-E noHOoCcdepsl CyIIECTBYIOT CUCTEMBI MOHOC(HEPHBIX TOKOB, KOTOpBIE SBISIOTCS
MIPUYMHON MHOTHUX BUJOB F€OMarHUTHBIX BO3MYIICHUN, HAOII0JaeMbIX Ha MMOBEPXHOCTH 3EMIIU.

Ecnmn paccmarpuBare reorpaduueckoe pacmpefeneHue MpoBOAUMOCTH B cioe-E
HMOHOC(]EPHI, TO MOKHO BBIZCTUTH JBE€ OCHOBHBIE 00JIACTH MOBBIIIEHHOHN TPOBOIUMOCTH:

- aBpopaJibHas 30Ha — 00JIaCTh NT€OMATrHUTHBIX MHUPOT B Ipeaenax ot 60° mo 70°;

- JKBaTOpHUajJbHasg o00JacTh, MmMpUHOW mnpuOmm3urenabHo ot 400 mo 600 kM oOKoIO

réOMarHuTHOT'O 3KBaTOpAa.
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[TpoBoauMOCTs B aBpopasibHOM 30HE closi-E o0ycinoBieHa (pOTOMOHU3ALMENH COJHEYHOIO
M3ITy4YeHUsl U MOHU3AIMEN TTOTOKAMU BBICBHINAIOMUXCS yacTull. [I[puyémM B MarHUTOCTIOKOWHBIE JHU
MOHM3ALMS IIOTOKOM BBICBHINAIOIIMXCS YacTHUIl B HECKOJIBKO pa3 MEHbIIE, 4YeM HOHHU3alus
B MarHMTOBO3MYILEHHbIE THU. B 3TOM ciydyae NpPOBOAMMOCTb aBPOPAJbHON 30HBI IPEBBIIIAET
MIPOBOAMMOCTH OKpY»Karoieil nonocdepsl 6osee YeM Ha MOPSIOK.

[IpoBogMMOCTh  SKBaTOpHAIbHON  oOOysiacTh  HauOonbplIass C  JHEBHOW  CTOPOHBIL.
[IpoBoauMOCTh 3KBaTOpHANIbHOM 007acTH MOKeT ObITh B 10 pa3 Gomblie, 4yeM B JPYTUX peruoHax.
C HOUYHOW CTOPOHBI BETMYMHA MPOBOJUMOCTH SKBATOPHUAILHONW OOJACTU MPAKTUYECKH COBIAIACT

C BETTMYMHON IPOBOIMMOCTH OJin3IeKaield mnoHochepsl.

M.5 IlepemeHHOE T€OMATHUTHOE I0JI€

Ilo xapakTepy Bapuanuii moJisi MOKHO Pa3AeNIUTh HA JIBA OCHOBHBIX THUIIA — OTHOCHUTEJILHO
OBICTPOTEYHBIC, XOPOIIO BUAMMBIE HA MAarHUTOTPaMMax W YPE3BBIYAWHO MEJICHHBIE, KOTOPHIC
MOXXHO BBISIBUTh TOJIBKO C TIOMOIIBIO JJIMHHOTO psiia aOCONIOTHBIX HaOmroaeHuid. IlepBbie
BapHaluy 00YCIIOBJIEHbI HCTOYHUKAMU B HOHOC(EPE, BTOPbIE — BHYTPU 3E€MIIH.

HMcToyHnkaMn JaHHBIX O TIJIABHOM T'€OMarHUTHOM IIOJIE  SABJIAIOTCSA  MAarHUTHBIE
oOcepBaTopuM, CIykObl KOHTPOJISI BEKOBOTO XO/a, pPETHOHAIbHbIE MAarHUTHBIE CbEMKH,
a’pOMarHuTHbIE ChEMKU U CIIYTHUKHU. DTH JaHHbIE HAHOCSTCS Ha reorpauyecKkyro KapTy B BUJE
M30JIMHUM (KPUBBIX, COSIUHSIONIMX TOYKU C OJMHAKOBBIM 3HAUYCHHEM 3JIEMEHTOB I'€OMarHUTHOIO
noJisi). MaruuTtHble KapThl ¢ norpemHocTbio +£100 HTa garoT 001Iyr0 KapTUHY MarHUTHOTO TOJIS
3€MHOTI0 11apa U OTJEIbHBIX PETMOHOB Ha ONPEIEIEHHYIO 3MO0XY, T.€. HA CEPEIUHY T'OJa.

Ha Gonpiieil yacTi 3eMHOIM MOBEPXHOCTH MEPEMEIICHUIO B HECKOJIBKO COTEH KHJIOMETPOB
COOTBETCTBYET H3MEHEHHE CKIOHEHMsI OKojo 1°. OIHAKo CyHIECTBYIOT palOHBI, B KOTOPBIX
CKJIOHEHHE MOJKET W3MEHATHCA Ha JECIATKM TpPajyCcoB B IPEJENaxX HECKOJIBKUX KHIOMETPOB.
Takue palloHBI Ha3bIBAIOTCS MAarHUTHBIMU aHoManusMmu. HauOoniee cuibHBIE M B TO K€ BpeMs
Haubojee OrpaHMYEHHbIE B MPOCTPAHCTBE AHOMAJIMHM BbBI3BAHBI BBIXOJOM JKEJIE3HBIX pYI

K IMOBCPXHOCTH 3emin.

M.5.1 Knaccupuxanus reoOMarHITHbIX BO3MYIICHHU I

Ha mnocrosHHOE TEOMAarHuTHOE MOJIE HaKIaJAbIBaCTCA TEPEMCHHOC, BbI3bIBAIOIICC
BPEMCHHBIC HW3MCHCHHA MArbuTHOI'O ITOJIA. XoTq BeIWUMHA JSTHX HM3MEHEHHH IO CpaBHCHHIO

C BEIMUMHOM MOCTOSSHHOM YacTH MOJIS U HE3HA4YUTCJIbHA, TEM HC MCHEC, 6yIIy‘-II/I CBs3aHa C ApyruMu
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reopU3N4YeCKUMU SBJICHUSMHU, KOTOPBIE IPOUCXOIAT B HOHOC(]Epe, OHA Ja€T BO3MOXKHOCTb CYAUTh
u 00 3TUX SBJIEHMAX, U 00 uX mnpuunHax. Ilod’ToMy H3ydyeHHuEe NEepeMEHHOIro MOJs U €ro
3aKOHOMEPHOCTEH TMPEICTaBIIsACT OOJBIION HAYYHBIM W TNPAKTHYECKUH HHTEpec (II0CTaTOYHO
CKa3aTh, YTO OT COCTOSIHMS HMOHOC(Ephl M MarHuToc(epsl 3aBUCHT, HAIPHUMEP, MPOXOAUMOCTH
KOPOTKHUX PaJHOBOJIH).

[TepemeHHOE r€OMarHUTHOE T0JI€ MOXKHO IIPEJICTaBUTh KaK PA3HOCTh MEXKAY HaOIr0aaeMoi
BEIMYMHON HANpsHKEHHOCTH MArHUTHOTO IOl M CpeJHMM €€ 3HaueHueM 3a KakoW-1ubo
JUTUTENTFHBINA TIPOMEXKYTOK BPEMEHH, HapuMep Mecs miu roa. HaGmoaenns nokas3sBaloT, 4To 3Ta
Pa3HOCTb, IOJIy4YMBLIAs Ha3BaHUE I'€OMAarHUTHBIX BAapUALlM, MEHSETCS B Pa3HbIE JHU PA3JIUYHO.
WNHorna mM3MeHEHHs NPOMCXOAAT IUIABHO, NOMYMHSIACH ONPENCIEHHON 3aKOHOMEPHOCTH, MHOIZA
OHU MMEIOT OeCHOpsIOUHBIA XapakTep, M TOrAAa NEepUOIbl, aMIUIMTYIbl W (a3bl Bapuauui
HEINPEPBIBHO MEHSIOT CBOE 3HA4YEHME. B mepBoM cilydae M3MEHEHHUs WM BapHallMM HAa3bIBAIOTCS
CIIOKOMHBIMH WIA HEBO3MYILIEHHBIMH, & BO BTOPOM — BO3MYILEHHBIMH.

Bo3Mymi€HHas 4acTe Bapuanuil F€OMarHUTHOTO IOJISI COCTOMT M3 LIEJIOro pslia Bapualui,
KOTOpbI€, HAaKIaJAbIBasChb OJHA Ha JpPYyryl0, B CyMME JalOT HeNpaBUIbHbIE KOJeOaHUs Bcex
3JIEMEHTOB I'€OMArHUTHOT'O I1OJIS OKOJIO CPEAHEro 3Ha4eHus. HekoTopsle n3 3THX BapHalMii UMEIOT
BIIOJIHE ONPENENEHHBIN Nepruo, Ipyrue MEHSIOT CBOW MEpPHOJl OT OJHOrO KOJeOaHUs K APYromy.
Kpome TOro, mmerorcs Bapuanuu HENEPUOAWYECKOro Xapakrepa. [loaToMy BO3MyIIEHHBIE
BapHUallUi TaKK€ MOXHO KJIacCU(UIMPOBATh IO NPU3HAKY MEPUOAMYHOCTH: MEPHUOIUUYECKUE,
HenepuoAnYecKue U HemnpaBuibHble GuiykTyanuu. K yuciy nepuonnyeckux OTHOCATCS COTHEYHO-
CyTOYHBIE U JIYHHO-CYTOYHBIE€ BapHallUd C NEPUOJOM COJHEYHBIX M JIYHHBIX CYTOK
U KOPOTKONEPHOAMUYECKHE KOJIeOaHUs, y KOTOpbIX NepHuoJ KojeOsercss OT JAoyed CeKyH.I
10 IeCATKOB MUHYT. V3 HEMEepHOANYECKUX U3BECTHA BapHUallUs I0J HAa3BaHUEM «alepUOIUYECKast
BO3MYILIEHHAs», KOTOpas MpOSIBISIETCS BO BpeMs T€OMarHUTHBIX Oypb TJaBHBIM 0Opa3oM B
W3MEHEHUH TOPH30HTAJIBHOW COCTaBJsIOIIEH: HaOnromaeTcst OblcTpoe €€ yMEHBIIEHHUE, 3aTeM
MEIJICHHOE BO3pacTaHHe U TNPUOIIDKEHHE K HOPMalbHOMY COCTOSIHMIO. HemnpaBuiibHbIE
GIyKTyanuy 3J€MEHTOB 3€MHOTO MarHeTW3Ma MpPEJCTaBISIOT OCHOBHYIO 4YacThb I'€OMAarHUTHBIX
BO3MYILEHUN U COCTOAT U3 PAJa CIEAYIOIUX APYT 32 IPYrOM NU3MEHEHUN MATHUTHBIX 3JIEMEHTOB C
Pa3IMYHBIMHU EPHOJOM M AMIUIUTYAOM.

IToMuMO 3TOro CyIIECTBYIOT BapHallld, KOTOPLIE HENb3s OTHECTU HU K OJHOMY M3 JTHUX
TpEX TUIOB, TaK KakK, UMes IPABWIbHBIM XapakTep M3MEHEHUH, OHU HE MMEIOT OIPENEIEHHOIO
IIEpUO/Ia, HO BMECTE€ C TEM OHM W HE aIllepUOJMYECKHE. ODTH BapUallUM TOJYYWUIM Ha3BAHME
«O0yXTOOOPa3HBIX», TAK KaK HA MAarHUTOTPaMMax OHH BBISBIIIOTCS B BUJI€ KPUBOM, HAITOMUHAIOIIEH

10 OYEPTAHUIO MOPCKYIO OYXTY.
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OT,I[GJ'II/ITB HCBO3My1HéHHYIO qaCTb BapI/IaI_[I/Iﬁ oT BO3MYHIéHHOI>'I, a TaKXC BbIJACIHNTh HX
OTACJIBHBIC BH/BI, 34 HCKIIOYCHHEM KOPOTKOIICPHUOANYCCKUX KOJIEOAHHH W 6YXTOO6pa3HBIX,

BO3MO>KHO JIMIITh METOJJAMH CTaTUCTHYECKON 00pabOTKH.
M.5.2 Ilepuoanyeckue reOMarHUTHbIE BAPUAIINH

M.5.2.1 CoJsiHEUHO-CYyTOYHBIE BapUALIUK T€OMArHUTHOTO IMOJIs
CouHEe4YHO-CyTOUHBIE BapHallUU MPEICTABISIOT COOON M3MEHEHHSI 3JIEMEHTOB T'€OMarHUTHOTO

IoJIA € IEpUoaAOM, PABHBIM IIPOAOJIZKUTCIIBHOCTH COJIHCYHBIX CYTOK, U ITIOKAa3aHbl HA PUCYHKE M.7.

&2 wTn
28

1 — uroHb; 2 — NeKkadpb

Pucynok M.7 — CosHe4HO-CyTOUHBIE Bapyuauu Ha mupote 60°

XapaKTepHa;I 0COOEHHOCTh JTHX Bapnaunﬁ — 3aBUCUMOCTb HUX HNPOTCKAHHA OT HOJITOTHI:
(ba:«:m KOJICOAHMI TOTr0 WMJIM MHOTO DJIEMEHTa OTJIMYAIOTCS Ha Pa3HOCTL HOJITOT MCKAY IABYMHA
IMYHKTaMH, IT'I€ OHU U3MCEPAIOTCA. Kax mokassIBaroT Ha6J'IIOJleHI/I$[, CyTOUHad Bapualus 3JICMCHTOB
T€OMAarHUTHOIO MOJS HE OCTaETCs HOCTOSIHHOfI, caM X0 €€ MeHSeTCSA HCIIPEPBIBHO OT OAHOI'O JHSA
K ApyroMmy, IMnpu 35TOM HU3MCHCHUIO ITOABCPIKCHLI TI'JIABHBIM 06pa30M AMIIIUTY/IbL KOJ'IC6aHI/II71,
(ba:«:m KE OCTArOTCA IIOYTH HCU3MCHHBIMU. AMHJ’II/ITy,Ha CYTOYHOI'0O XOJa KaXJ0oro 3JICMCHTa
BO3pacTact OT 3MMHHX MECALCB, KOIrda CKIOHCHHC COJ'IHI_[a HauMMCHBIICC, K JICTHUM, KOIrJa

ckimonenue Comnna HamOospmiee. Emé oaHON 0COOEHHOCTBIO COMHEYHO-CYTOYHBIX BapHaIlUM

163



PJ1 52.26.900-2020

SIBJISIETCS. 3aBHCHMOCTh MX OT BEJIMYMHLI T'€OMAarHWUTHOM AKTHMBHOCTH B TOT WM WHOW JI€Hb.
[TosTOMy pa3iuYaroT JBa BUAA COTHEYHO-CYTOUHBIX BapHallMi: BapUAIlMX B CIIOKOWHBIC JHU — Sg,
KOTOpBIE OMPEACTAIOT MyTéM 00pabOTKU HAOIIOICHUH TOJIBKO MO CIIOKOWHBIM JIHSIM, i BapHallUU B
OypHbIE JTHU — Sy, HA3BIBAEMbIC BO3MYIICHHBIMH BapUAIUSMH, KOTOPBIC OIMPEHCISIIOTCS MyTEM
00paboTKu HAOJIIOACHHH 110 OYPHBIM JTHSIM.

['eOMarHuTHOE TOJIE€ COJHEYHO-CYTOYHBIX BapHalUi JOJKHO HMETh CBOM HMCTOYHHKH,
KOTOPBIC BEPOSTHEE BCETO MOXKHO MPEICTABUTh B BUJIC HEKOTOPOU CHCTEMBI 3JICKTPUYCCKHX TOKOB
B BEPXHHX CJIOSIX arMocdepbl — B noHoc(hepe. B Hacrosiiee BpeMsi yCTaHOBJICHO, YTO CHCTEMa
TOKOB, BBI3BIBAOINAsI COJTHEYHO-CYTOYHBIC Bapyalliu, pacioiaraercs B cioe-E nonocdepsl, BeicoTa

kotoporo koseonercst ot 100 go 120 xm.

M.5.2.2 JlyHHO-CyTOUYHBIE BapHaIli¥ T€OMarHUTHOTO TOJIS

Kpome Bapuanuii 311eMEHTOB, CBSI3aHHBIX C MojoxkeHHeM COJHIA OTHOCUTEIbHO 3EMHOMU
MOBEPXHOCTH, CYHIECTBYIOT €Il€ BapUaIlH MEPUOINYECKOTO XapaKTepa, CBA3aHHbBIE C TIOJI0KEHUEM
JlyHbI 110 OTHOLIEHUIO K TOpU3OHTY. [lepuon 3Tux Bapuaiuii COBNajaeT ¢ MPOMEXYTKOM BPEMEHU
MEXAYy JABYMs IOCJIEI0BAaTEIbHBIMU MPOXOXKJAECHUSAMU JIyHBI dYepe3 MepuaMaH MecTa, T.€.
C JIYHHBIMU CYTKaMHU U MOJyCYTKaMHU.

JIyHHO-CyTOYHBIE Bapualui OOHApYXHBAlOTCI INpH OOpabOTKE MArHUTHBIX JaHHBIX
3a TyHHBIE CYTKH (24 4 50 muH 28 ¢ conHedHoro BpeMeHu ). OCHOBHON 3aKOHOMEPHOCTBIO SIBISIETCS
IIOJIyCYTOUHBIM XapakTep W3MEHEHMs JIyHHO-CYTOYHBIX Bapuanuil. KpuBble n3MeHEHUN Bcex
AJIEMEHTOB B TEUEHUE JIYHHBIX CYTOK UMEIOT JIBA MAaKCUMyMa U JiBa MUHMUMYMa; IIPU ’TOM MOMEHTHI
HACTYIUICHHSI MakCUMyMmMa M MHUHHUMYMa MEHSAIOTCSI B TEYEHHME JIYyHHOIO MECsLA E€XEIHEBHO.
CpenHsist MecsyHasi KpuBas HMEET BHJ IIPaBWIBHOM JIBOMHOM BOJIHBI C MaKCHMyMaMH,
MPUXOASIIMMUCS HAa 6 U 18 U JTyHHOrO BpeMEHHU, U MUHUMyMaMmH, npuxojsmumucs Ha 0 u 12 9

qutst CeBepHOTO Mostymapusi. AMIUIMTYZA JIYHHO-CYTOYHBIX BapHalMii Maja 1 He npesbimaeT 3 H1.

M.5.2.3 T'eomarHuTHBIE MyJIbCALIUU

Cpenu pa3IUYHBIX BHJIOB BO3MYIIEHUH T€OMAarHUTHOTO IOJISI OCOOYIO TPYIITY COCTAaBJISIFOT
KOPOTKOIIEPHOANYECKHE KOJCOaHUs, KOTOpPhIE€ HA3BIBAIOTCS TEOMArHUTHBIMH ITYJIbCAIIHSIMH.
['eoMarHUTHBIE TYJIbCAIIMN XaPaKTEPHU3YIOTCA KBA3UIEPUOAUYECKON CTPYKTYpOW H 3aHUMAIOT
JUamna3oH 4YacToT OT MMJUIMTEpIl 10 Heckonbkux Trepi. [lo cBoeit ¢usmyeckoii mnpupome
T€OMarHUTHBIC TMYJIbCAIMH — 3TO THJAPOMATrHUTHBIC BOJHBI, BO30YXKIAIONIUecs] B MarHUTocdepe
3eMIId U B COJIHEYHOM BETpE, W 3TUM OHHU CYIIECTBEHHBIM 00pa3oM OTIWYAOTCS OT MEIJICHHBIX

Bapnaunﬁ Ir€OMarHuTHOI O I10JIA4. I'eomaruuTHbBIC myJjibCallunu HUMCIOT YTBCPIKI eHHyK)
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MexnyHaponHOil — accouuanueii 1O  TeoMarHeTU3My M a’pOHOMHUHU  KJIACCU(UKALHUIO.
B cooTtBercTBUM ¢ HeW Bce MyNbcallMM JIETATCA Ha peryispHble (pulsations continuous, Pc)
u upperyispHsie (pulsations irregular, Pj).

Jns mynbcauuii P. XapakTepHa KBa3HCHHYCOMAalIbHas (opMa M YCTOHYMBBIA PEXUM
KoJieOaHuH.

Bropoit kmacc mnynbcamuii — Pj, umeer HempaBuibHY0 (OpMYy M TECHO CBSI3aH
C BO3MYIICHHSIMH TeoMarHuTHOro mojis. [lymbcanuum Pi, kak yka3plBaeT WX Ha3BaHHE, HOCAT
HEPEryJSApHBI XapakTep M 3a4acTyl0 UMEIOT BHJ KOPOTKHX BCIUIECKOB KOJEOAHW C IIMPOKUM
Y HECTAI[HOHAPHBIM CIIEKTPOM YaCTOT.

B Tabmuune M.l mnpuBeneHbl [Ouana3oHbl MEPUOAOB [UIsl BCEX KIACCOB IMyJIbCAllUN
U HUX THUIHWYHBIE aMIUIMTYAbl MO JaHHBIM Ha3eMHBIX HAOMIOJACHUH Ha CpEeIHUX HIMPOTax

U B aBpOPAILHOM 30HE.

Taonuma M.l — Knaccupukanus reOMarHUTHBIX MTyJIbCAAN TIO TIEPHOIAM

Perynsipusie Upperynspusie

O6o3HaueHUE [lepuog, ¢ O6o3HaueHUE Ilepuogn, c
P 010,2 105 — _
Pe Or 5 mo 10 - _
P Ot 10 no 45 Piy Ot 1 10 40
Py Ot 45 1o 100 P Ot 45 1o 150
Pcs Ot 150 1o 600 Piz Ot 150 mo 1 000
Pes Ot 600 o 1 000 - -

M.5.3 T'eoMarHuTHBIE BO3MYLIIEHHS

M.5.3.1 T'eOMarHUTHBIMU BO3MYILEHUSIMU HAa3bIBAIOT JIIOOBIE OTKJIOHEHHS DJIEMEHTOB
T€OMarHMTHOTO TOJS OT CIHOKOWHOTO YPOBHA. AMIUIMTYAA STHUX OTKJIOHEHUH MOXET OBITh
OT €IMHUIl JI0 ThICAY HAaHOTECa, a JUIMTEIbHOCTh — OT CEKYHJ 10 cyTok. [Ipu HamoxeHuu 3THX
bnykTyanuil 1pyr Ha apyra HabJIrOAaeTCs KapTHHA Xa0TUYECKUX U Ha MEPBBIH B3IUISA]] COBEPIICHHO
IIPOU3BOJIBHBIX W3MEHEHUN TI'€OMarHUTHOIO MOJIs. ['€OMarHUTHBIE BO3MYIIEHHS MOTYT HMMETh
JIOKQJIbHBIN XapakTep M HaOII0AAaThCA TOJBKO B OFPaHUYEHHOM CEKTOpE JIOJITOT M IIMPOT (U Jake
Ha OJHOW CTAaHILMU) WM ke, JOCTUras O0NbIIONH HHTEHCUBHOCTH, OXBAThIBaTh OJHOBPEMEHHO BCIO
3emiro. B mocnennem ciydae ux Ha3bIBalOT T€OMAarHUTHBIMU OypsiMH (MHUPOBBIMHU OypsiMu).

[IpuHATO BBIIENATH TE€OMarHUTHbIE Oypu C BHe3anmHbiM Hadainom (SC) u Oypu c
IIOCTENIEHHBIM Ha4yaJIoM.

B mnepBom ciydae Ha (oHE CIOKOMHOIO X0Jla BCEX AJIEMEHTOB BHE3AIMHO IMPOUCXOIUT

CKa4yOK, OTMEYaeMbli OJHOBPEMEHHO B Mpeaenax 1-2 MUH Ha BCEX CTaHIMSAX 3€MHOrO IIapa.
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OCOOEHHO PE3KO TakoW CKauOK IpOSBISETCS B BEIMYMHE T'OPU3OHTAIBHOM COCTaBIISIOILEH,
KOTOpasi BHE3AITHO YBEIMUYUBACTCA Ha JECSTKHU HT L.

Bo BTOpOM Citydae BO3MYIIEHHUSI BO3HUKAIOT B BHJIE TIOCTETICHHOTO YBEIMYECHUS aMILTUTY/IbI
BCEX 3JIEMEHTOB, IIPU 3TOM HAYaIbHbII MOMEHT, C TOH TOYHOCTBIO, C KOTOPOW OH YCTaHABJIMBAETCS
11 Oypb ¢ BHE3AIHBIM HAa4yaJloM, ONPEAETIUTh He yaaércsa. B 3Tom ciiyuae MOMeHTHI Havana OypH,
oIpeJiesIseMble Ha Pa3HbIX CTAHIMAX, MOTYT OTCTOATH APYT OT Jpyra Ha 4yac u Ooiee.

B nocnennue rogsl BceoOlee NpU3HAHME MOJIydMsa KiacCU(UKAUs T'€OMarHUTHBIX
BO3MYUICHUH, ipeioskeHHast C. YenMeHoM, B KOTOPO# 32 OCHOBY MPUHSATHI HE MOP(HOIOTHIECKUE
pa3nuyusi TEOMarHUTHBIX BapHalWi, a BO3MOXKHBIE (PH3MUECKHE MEXaHU3MBI, 0OYCIOBIMBAIOIINE
pasBuTHe Bo3MyuieHuid. CormacHo 3TOH cxeme, MOAU(DUIMPOBAHHON B COOTBETCTBUHU
C COBPEMEHHBIMH IpE/ACTaBICHUSAMH, IOJle Bo3MylleHHs D ckiaapiBaeTcs M3 CIEIYIOLIMX
3JIEMEHTOB 110 (hopMyJIe

D =DCF + DR + DPI + DPC, (M.14)
rie DCF — Bo3MylleHHs, CBsS3aHHblE C HENOCPEICTBEHHBIM BO3JCHCTBHEM COJIHEYHBIX
KOPIYCKYJISIPHBIX TTOTOKOB Ha MarauTochepy 3emn (disturbance of corpuscular flux);

DR — marnutHble 3¢ ¢ekThl, cBs3aHHBIE C pa3BuTHeM KoibleBbIX (DR) TOokoB, Tekymimx
BOKpYT 3eMiH, BHyTpu MarauTochepsl (disturbance of ring current);

DPI — nonspHble reoMarHuTHbIE BO3MYILEHUS, JTOCTUTAIONIME MAKCHMAIbHON BEIMYMHBI
B aBpOPAIBHON 30HE;

DPC — Bosmymienus B nmosisspHoit manke (disturbance of polar cap).

Orta knaccupuKkans 4ETKO OTAENAET BO3MYILEHHS, HCTOUHUKH KOTOPBIX JIeKaT Ha TPaHULe
marautocepsl (DCF) um B wmarnurochepe (DR), or Bo3MylleHHH, HUMEIOMUX IOJTHOCTBHIO
WIA YaCTUYHO MOHOC(EPHYI0 MPHUPOJY: WHTCHCHUBHBIE TOKH (DJIEKTPODKETHI) B 30HE IMOJIIPHBIX
custanid (DPI), mu6o Toku B momnsipuoit manke (DPC).

Jlokansable DCF- u DR-Tokum oueHb ynaneHbl OT 3eMiM M TPOSABISAIOTCS B BHJE
reoMarHUTHBIX Oypb (Dst -Bapuaruu — storm time-Bapuarum).

Ha neOonbmoit BbicoTe (6onbme 100 kM ot 3emnu) Tekyr DPl-Toxu, u mnostomy
BO3MYIICHHUS, BBI3bIBAEMbIE UMH — TOJSIPHBICE T€OMAarHUTHBIC BO3MYIIEHHUS — XapaKTepU3YIOTCS
YETKO BBIPAKEHHOH JIOKAJIbHOCTHIO (TaK Ha3bIBaeMasi 30HA MOJISIPHBIX CUSHUI).

[Ton DPC-Bo3myIlIeHUSMH TOApa3yMeBaeTCsl LENbIi Kiacc BO3MYIICHHUH, THUIHYHBIX

JUTst ToJisipHOM mianku. OHU HAOJF0Taf0TCS KaK B BO3BMYIIIEHHBIC, TaK M B CTIOKOMHBIC JTHH.
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M.5.3.2 Dst-Bapuanus

[lpu ananmze Oypu BBIIENSIOT 3 OCHOBHbIE (a3l €€ pa3BUTHS: BHE3AITHOE HAYaIo
(SSC — sudden storm commencement), rinaBHas (aza u (a3a BoccTaHoBieHUS (TpUBEACHA
Ha pucyHke M.8). BHe3anmHoe Hayallo CBSI3aHO C HEMOCPEACTBEHHBIM BO3ICHCTBUEM YCKOPEHHOU
IUTa3Mbl COJIHEYHOTO BETpa Ha MarHUTocdepy: MomKaTHe MarHutochepbl TpU  YCHICHUU
JMHAMUYECKOTO  JIaBJICHUS  COJHEYHOIO  BeTpa  NPUBOMUT K  YCHWICHHIO  TOKOB
Ha Marnutonay3e (DCF). DTH TOKM NpPOW3BOIAT MOJOKUTEIBHYIO BapHaIlUI0 CEBEPO-IOKHOM
COCTABIISIIOLICH T'€OMarHWTHOTO TOJs B MarHutocdepe, 4TO MPOSBISETCS B KPATKOBPEMEHHOM
MOJIOKUTENBHOM cKauke Dst Ha ¢aze BHezanmHOro Havana Oypu. Pa3zButme kxombiieBoro toka (DR)
NpPUBOAMT K pe3komy maneHur0 Dst Ha TiaBHOM ¢ase, a pacmaj KOJbIIEBOIO TOKa —

K BOCCTAHOBJICHHIO CIIOKOMHOTO YPOBHA '€COMArauTHOI'O I10JIA.
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Pucynok M.8 — Dst-Bapuariuu Bo BpeMsi TeOMarHuTHOM Oypu

Takoe moBeAeHUE TOPU3OHTAIBHOM cocTaBisome H MOXHO HaOMOAaTh B Tpoliecce
pa3BUTHUA JHO0OW MHPOBOM TE€OMarHUTHON Oypu, HECMOTpS Ha OIHOBPEMEHHOE JeiCTBHE
UpperysipHbIX QuykTyanuid. Kak moka3pIBaloT pe3yabTaThl SKCIIEPUMEHTATBHBIX U TEOPETHUYECKHIX
WCCJIEIOBaHHM, TOBBIIIEHHE HWHTEHCUBHOCTH T'€OMarHUTHOTO TMOJi1 B HadalbHyl0 (azy Oypu
obycnoBieno DCF-tokamu, BO3HHKAIONIMMH Ha TPAHHUIIE MarHUTOC(EpPHI MPU B3aUMOJICHCTBUU
COJTHEYHBIX KOPIYCKYJISPHBIX TIOTOKOB ¢ TeoMarHUTHBIM moneM. CymectByer DCF-mone
Ha TPOTSHKEHUHM Bcel Oypu, M €ro Bapualuu NPOSBISIOTCS HAa 3€MHON INOBEPXHOCTH B BHJIE
cuHdazHbix nukoB. KombueBble DR-Toku, Tekymiue B 3amagHOM HampaBlIeHUH Ha PACCTOSHUU
oT 2 1o 7 Re or meHtpa 3emiid, OKa3bIBAIOT MPOTHUBOMOJOXKHOE ACHCTBHE — MPOUCXOIUT
YMGHBHIGHI/IG II0JII Ha SeMHOI\/'I HOBerHOCTI/I. HpI/I IIOCTCIICHHOM 33TyxaHI/II/I 3TUX TOKOB
T€OMAarHUTHOE BO3MYIICHHE IMpeKpamaeTcs. TakumM o00pa3oMm, TeoOMarHuTHas Oyps B HHU3KHX

u cpennux mmporax (Dst-Bapuarus) siBisiercs pe3ynbTaToM oOJHOBpeMeHHoro neiictBus DCF-
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u DR-noneii. B 3aBUCHMOCTH OT COOTHOIICHHUS ATHX MOJEH IUTENFHOCTh U UHTEHCHUBHOCTH BCEX
TpEX a3z Oypu MOTyT CYIIECTBEHHO pa3iudarhcs. OObIYHAS IMTEIBHOCTh HAYANBHOW (ha3bl —
ot 1 o 2 4, rmaBHO# (a3bl — ot 3 10 12 4, daza BOCCTAHOBIECHUS MOXKET JJIUTHCS OT HECKOJIBKUX
4acoB JI0 HECKoIbKuX cyTok. HambGonee oTuérnuBo Ds-Bapuarusi mposiBAsSeTCS B U3MEHEHUSX
TOPU30HTAJILHOW COCTaBIAOLIEH [/, B MEHBUIEH CTENEHW — BEPTUKAIBHOW W COBEPIICHHO
He cKasbiBaeTcsi Ha ckioHeHun D. UMuHtencuBHOCTh Dst-Bapmanuu 3aBUCUT OT IIMPOTHI
U B FTOPU30HTANILHOM cocTaBJstonet H nocturaer MakcuMaabHOW BEJIMYMHBI HA HU3KUX IIUPOTaX,
r7ie aMIUTUTyAa HadanbHOU (pa3el Moxker m3MeHsAThes oT 1 mo 100 HTn, a aMmauTyna riaaBHOM
¢azer — ot 10 1o 500 HTn. B BepTHKanbHOU cocTaBistoneii Z B HU3KUX MMUPOTaX OHA MUHIUMAJIbHA
U BO3pacTaer K BBICOKMM. B HauanpHyio a3y oHa yObIBaeT Ha HECKOJIbKO HTJ, B TIaBHYIO —
Bo3zpactaer Ha 10-20 HTn (mHa @ < 50°). B BbICOKMX WIMpPOTax yAa€Tcs MPOCIEAUTH TOJIBKO
BEPTUKAIbHYIO cocTaBisiomyo Z Dsi-Bapuanuy, Tak Kak TOpU3OHTajlbHas cocTaBisitomas H
Ha @ > 60° NOTHOCTHIO UCKAXKACTCS JIOKATHbHBIMUA BO3MYILIEHUSIMHU.

Bueszannoe naudano reomarautHoi Oypu (SC mnm SSC) nHambosiee XOpouIo pacmo3Haércs
B CPEIHUX U HU3KUX LIMPOTAX, IJ€ BCIJIECK MHTEHCUBHOCTH B TOPU30HTAILHOM cocTaBistomeii H

umeet BennuuHy ot 10 go 100 aTa.

M.5.3.3 Unnpexc DPI

Nunexcom DPl 00603HagaroT kjacc TE€OMarHUTHBIX BO3MYIIEHUN, C MaKCHMalbHOU
MHTEHCUBHOCTBIO TPOSBISIONIMXCS B aBpopaibHON 30HE (@ ~67°) B BHAE MOJIOXKUTEIbHBIX
U OTPHUIATEIBHBIX OTKJIOHEHHUW OT CHOKOMHOTO YpOBHS (TaK Ha3bIBAEMBIX MAarHUTHBIX OYXT).
B mHacrosimiee BpeMs TOJSIpHBIE MAarHUTHBIE BO3MYIIEHHS HA3bIBAIOT MAarHUTOCHEPHBIMU
CcyOOypsiMH, TIOCKONBbKY BBIICHUJIOCH, YTO MHpPOBas MarHUTHas Oyps B BBICOKHUX IIMPOTax
MIPOSBIISIETCS B BUJE MOCIEAOBATEIHHOCTH OyXTOOOpa3HBIX Bo3MylleHuH. Hambosee oTuérnmBo
MarHuTHbIE OyXTHI TIPOSBIISIOTCS B U3MEHEHUU TOPU3OHTAIBHOW cocTaBistomed H. AMIITUTYIbI
TaKuX OYXT MOTYT JOCTUTATh HECKOJIbKUX COTEH (MHOT/Ia O0JIee ThICSYM) HAHOTECHA U ITTUTHCS ITH
BO3MYIIEHHUS MOT'YT JJO HECKOJIbKUX YaCOB.

HcTouHMKOM 53THX BO3MYUIEHUW SIBIISIOTCS DJIEKTPUYECKHE TMOJS M TOKH, TEKYIIUE
B NOJIsipHON MOHOCdepe Ha BbicoTax Oosbiie 100 kM. DKCEepUMEHTaIbHO YCTAHOBJIEHO, YTO CHJIA
TOKa WMEET MaKCHMaJIbHYI0 BEJIMYMHY B aBPOPAIbHOW 30HE B YTpeHHHE (MPUMEpPHO B 3 )
u BeuepHue (¢ 15 mo 18 4) gacel MO MECTHOMY BpeMEHH. DTO aBpOPATbHBIEC DIIEKTPOJKETHI:
3amaJHbld M BOCTOYHBIM COOTBETCTBEHHO HANpPABJICHUIO TEKYIIMX B HUX TOKOB. 3araJHbIi
AJIEKTPOJKET BBI3BIBACT OTPHUIIATEIbHBIE OYXThI, BOCTOYHBIM — TOJOXKHUTENbHBIE. HO nuHEHHOTO

TOKa, MPOCTHPAIOIIErocsi 0e3rpaHUYHO, B IPUPOJE HE CYIIECTBYET. TOK Ha KaKOM-TO PacCTOSHHH
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OT MECTa Ha6J'IIOI[eHI/I${ JO0JDKCH 3aMKHYTBCA U 06pa30BaTI) SaMKHYTBIﬁ KOHTYP. TunmyHas TokoBas

cucteMa MarHutocepHoi cyooypu npuBeaeHa Ha pucynke M.9 [12].

HaHpaBJ’IeHI/IH TOKOB 0003HAY€HBI CTpCJIIKaMuU:

a — C OJHUM JJICKTPOAKECTOM; 6-c ABYMS SJICKTPOPKETAMU

Pucynok M.9 — TunudHbie TOKOBBIC CUCTEMBI MAarHUTOCHEPHOH Cy00ypH

M.5.3.4 DPC-Bo3mytieHus

B monspHBIX IIankax, MOMHMO BO3MYILICHHH, CBsI3aHHBIX C pas3ButHeM cy00ypsb (DPI),
MOCTOSTHHO HAOJIONAIOTCSl BO3MYIICHHUS, OTJIMYAIOMIKEcs OT cyOOyph CBOMMH BpPEMEHHBIMHU
U TPOCTPAHCTBEHHBIMH XapaKTEPUCTUKAMH. DTH BO3MYIICHHS YacTO HaOIIOMAIOTCS Jake pu
OYeHb HHU3KOM YpPOBHE TE€OMAarHUTHOM aKTUBHOCTH, M HUX OOBEIUHSAIOT B OJUH KJacc —
DPC-Bo3myiieHuss. MHOTOYHMCICHHbIE HWCCIEI0BaHMs IMOKa3ajld, 4YTO XapakTep Bapualui
T€OMarHMTHOTO TOJS B MPUMNOIOCHOW obnactu (P> 80°, @' — wucnpaBieHHas TIe€OMarHUTHAs
[IUPOTA) CYIIECTBEHHO 3aBHCUT OT IMapaMeTPOB COJIHEYHOTO BETpa, B IMEPBYIO OUYEpEIh OT €ro

MAarauTHOI'O II0JIAA U CKOPOCTH.

M.5.4 UHpexchl reOMAarHMTHOH AKTHBHOCTH

NHpekchl reOMarHUTHOW aKTUBHOCTH SIBIISIIOTCS KOJWYECTBEHHOM MEPOM T'€OMarHUTHOMN
AKTUBHOCTH W TPEIHA3HAYEHBl IS OINHUCAHMS BapHallMii TEOMarHWTHOTO TIOJIS, BBI3BAHHBIX
BO3JICHICTBHEM TMOTOKA COJHEYHOH IUIa3Mbl (COJIHEYHOTO BETpa) HAa MarHutocdepy 3emiu,
W3MEHEHUSMHU BHYTPU MarHUTOC(EPHI M B3auMoIeicTBUEM MarHuTocdepsl u noHochepsl. Kaxaprit
W3 WHJEKCOB BBIYMCIISIETCS M0 PE3YNIbTaTaM M3MEPEHH W XapaKTEePU3YeT TOJBKO YacTh CIIOKHOU
KapTUHBI COJIHEYHOM M TEOMAarHUTHOM aKTUBHOCTH. CyIIECTBYIOIIME HHIEKCHl T'€OMarHUTHOM

AKTUBHOCTH MOKHO YCJIOBHO pa3/ieNuTh Ha Tpu rpymisl [8], [13].
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K nepBoii rpyrine MOKHO OTHECTH JIOKAJIbHbIE MHIEKCHI, BBIYUCICHHBIEC 110 JAHHBIM OJIHOM
oOcepBaTopr ¥ TOBOPSIIME O BEIWYHMHE JIOKAIBHOW 110 TEPPUTOPHH TE€OMarHUTHOM
BO3MYIIEHHOCTH: C-, K-HHJEKCHI.

Ko BTOpoil rpynme MOXHO OTHECTH MHJAEKCHI, XapaKTEepU3YIOIIMe TIeOMarHUTHYIO
AaKTUBHOCTb Ha BCeW 3emJie. DTO Tak Ha3bIBaeMble IUIAaHETapHbIE UHACKCHL: Kp, ap, Ap, am, Am, aa, Aa.

B Ttperbio rpynmy BXOAST HWHIEKCHI, OTPaKAKOIIME HWHTEHCUBHOCTh T'€OMAarHUTHOU
BO3MYIIEHHOCTH OT BIOJIHE onpeaenéHHoro uctounuka: Dy, AE, PC.

Bce wuHAekchl TreOMarHUTHOW AKTHUBHOCTH, TME€PEUYMCIICHHBIC BBIIIE, BBIYMCIISIOTCS
u nyonukyroores no BcemupHomy Bpemenun UT. MexayHapoaHas acconuanusi reoMarHeTuzma

Y a3pOHOMHUHU OPHUIMATBEHO MPU3HAET MHAEKCH aa, am, Kp, Dst, PC u AE.

M.5.4.1 K-unpekc

KBasunorapupmuuecknii ~ TpEXUaCOBOM  HMHICKC,  XapaKTEPU3YIOUIMH  M3MEHEHHUE
IE€OMAarHUTHON aKTUBHOCTH Ha KOHKPETHON 00cepBaTOpUM B TPEXUYACOBBIX MHTEpBAJaX BPEMEHH,
HaunHast ¢ 004 Bcemupnoro Bpemenu (UT), Bblpaxaercs B Oamiax. K-HHAEKC NPUHUMAET
3HaueHus: oT 0 (crmokoiiHoe reoMarHutHoe mnose) a0 9. 3HaueHne K =9 COOTBETCTBYET OYEHb
CHJIbBHOMY F'€OMarHUTHOMY BO3MYIIEHHIO. Y YUTBIBasA, YTO aMILIUTYy]a TEOMarHUTHOT'O BO3MYILEHUS
3aBUCUT OT IIMPOTHI MecTa HaOdroAeHus, 3HauyeHHt0 K =9 COOTBETCTBYeT BO3MYIICHHE
6onpbie 2500 HTa B 30He nossspHBIX cusHUNA 1 6ombiie 300 HTn — B HU3KUX MIMpOTax (MCKIHOYast
skBarop). nst Bcex Apyrux oOcepBaTOpUll, pAaclONOKEHHBIX B TMOJSPHOM IIANKE M CPEIHUX

IIMPOTax, 3HaueHU0 K =9 cooTBeTcTBYIOT Bo3MyleHUs MeHblie 2 500 uTin, Ho 6onbiie 300 HTm.

Ha pucynke [IUPOTHI.
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Pucynok M.10 — I'paduk 3aBUCUMOCTH HIDKHEH rpaHuIlbl K =9 OT TeOMarHUTHOMN IIHPOTHI
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Bepxuuii npeaen amrutynbl aia 6amia K= 0 momydaercs myTéM YMHOXKCHHS HUKHETO
npeaena ammummtyasl Oamta K=9 nHa koaddumuent 0,01. Bepxuue mnpenensl aMIuaTyna
or 1 1o 7 GayuioB MOJy4aroTCs MyTEM YMHOXKEHHS BEPXHETO Ipenena amMruuTyasl Oamma K =0
Ha MHOXHTEIU 2, 4, 8, 16, 24, 40, 64 COOTBETCTBECHHO.

Jns Beruucnenuss K-ungekca Oepé€rcs M3MEHEHHWE I€OMarHUTHOIO TOJS 3a TpEXYacoBOM
UHTEpBaJl, M3 HEro BBIUMTACTCS pEryjispHas YacTh, ONpeneNnseMas IO CIOKOMHBIM JHSM,

" IIOJIYUCHHAas BEIIMYKWHA IIEPEBOAUTCA B K—I/IH,I[GKC.

M.5.4.2 C-unnmekc

Hanbonee mpocToii MHAEGKC N€OMArHUTHOW AKTHBHOCTH XapaKTEPHU3YeT BO3MYIIEHHOCTh
TCOMAarHUTHOTO IIOJII B TEYCHHWE CYTOK M uMeeT TpéxOamipHyo mmkamy (0, 1, 2). Hawan
ompenensateess ¢ 1906 . Ha xaxmoit oOcepBaropum HaOMIOATEeNh «HA TJa3» OICHUBACT
BO3MYIIEHHOCTh T€OMarHUTHOTO IOJISI 32 CYTKH. Hambosee CIOKOWHBIC 3alliCH F€OMarHUTHOTO
MOJIsl OIICHUBAIOTCS HYJAEM, Haubojee OypHbie — uuciioM 2. YacTto 3Ta XapaKTepHCTUKa HOCHT

CyOBEKTUBHBIN XapakTep.

M.5.4.3 aa- u Aa-uHaexcsl

[Ipoctoli  maHeTapHbBIi  Aa-MHAEKC  TE€OMAarHUTHOM  AKTUBHOCTH,  BBIYHMCIISAEMBIN
Mo TpExyacoBbIM 3HaueHWsM K-umHzaekca, H3MEpeHHBIM Ha JBYX [OYTH JUAMETpPabHO
IIPOTHBOIIONIOKHBIX MAarHUTHBIX oOcepBaTropusix B CeBepHoM u FOxxHOM momymiapusx. B Hacrosmiee
Bpemst 3t0 Xapmianyg (Hartland) B BenuxoOpuranum u KanGeppa (Canberra) — B ABcTpanum.
3nauenus K-unaekca npeodpasyrorcs 00paTHO B aMIUIUTYIbl. MIHIEKC aa onpenensercs Kak cpeaHee
3HaUYEHHE MEXIY aMIUIUTYAaMH 3TUX 00cepBaTOpUil ¢ y4y€TOM MONPABKU Ha HEOOJBILIYIO Pa3HUILY
B IIUpOTax JBYX oOcepBaTopuil MM HEOOJBIIMX H3MEHEHMH B HX pacroyiokeHuu. MHpaekc aa
SBNSIETCS TPEXYACOBBIM HHAEKCOM, TMPEJICTaBISAECT YpPOBEHb AKTUBHOCTM HAa HWHBAPUAHTHOM
MarHMTHOM MMpoTe mpuMepHo 50°, u3Mmepsercs B HaHOTECHax. Aa-WHIAEKC — CpeHee 3HAYEHUe

MHJICKCA aa 3a CYyTKH.

M.5.4.4 Kp-, ap-, Ap- u APMOS-UHIEKCHI

Kp-uHIEKC — TUTaHETapHBIM HWHACKC, XapaKTePH3YIOMIMHA TI00aNbHYI0 BO3MYIIEHHOCTD
T€OMarHUTHOTO TOJIsi B TPEXYACOBOM MHTEpBalie BpeMeHU. Kp-HHACKC OnpenemnseTcsl Kak CpeIHee
3HAYCHUE YPOBHEH BO3MYIICHUS JIBYX TOPU3OHTAIBHBIX COCTABJISIFONIMX TI'€OMAarHUTHOTO
nost (D u H), mabmomaembix Ha 13 0TOOpaHHBIX MAarHUTHBIX OOCEPBATOPHUSAX, PACIIOIOKECHHBIX

B cyOaBpopanbHOW 30He Mexay 48° m 63° ceBepHOW M FOKHONW TE€OMAarHUTHBIX IMUPOT. [lis
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omnpeneneHus: Kp-uHIEKca UCIOIb3YIOTCA CTAHAAPTU30BAHHbIE 3HAYEHMS JIOKAIBbHBIX K-MHIEKCOB
(Ks) atux 13 obcepBaropuii. Kp-unaekc nmeer 28 3nHaueHuit B tuanasone ot 0 10 9 u onpexensiercs
¢ TouHocThIO #0 1/3: 0°,0%, 17, 1°,17,2, ... 8, 8%, 8", 9, 9°.

Brraucnsercs ap-uHuekc no 3HadyeHusM Kp nHaekca u mpecTaBisieT M3MeHeHne Haubosee
BO3MYUIEHHOIO0 3JIeMEHTa reoMarHuTHoro nojs D wim H B TpéXxuyacoBoM HHTEpBajie BpeMEHHU
Ha CPEIHCIIUPOTHBIX CTaHUMAX. Ha3bIBalOT ap-MHAEKC IUIAHETAPHOM aMIUIUTYI0M B TPEXYAaCOBOM
untepBasie. OH u3mensercs B uHtepBaie oT 0 mo 400 uTn wm mpencramsier 3Hauenus Kp,
npeoOpa3oBaHHbIE K JIMHEHHOM WIKajle B HAHOTEC/AX, KOTOpas IOKa3bIBAaeT 3KBUBAJIECHTHOE
BO3MYILIEHHE aMIUIUTY Il Ha CTaHIUU, KoTopoe npu K =9 umeer HmxHuii npenen B 400 vT.

Ap-MHIEKC TOJIY4aeTCsl OCPEIHEHUEM BOCBMH 3HAUYEHUHN ap 3a JI€Hb, U IOITOMY SBIIAETCS
SKBUBAJIECHTHOM CpPEAHECYTOYHOW IUIAaHETAPHOW aMIUIMTYJOW BO3MYILEHHsS I€OMAarHUTHOTO ITOJIS
¢ JIMHeHoW mkanoil. Onpenensiercs A, B HaHOTECIax B uHTepBase 3HaueHuit ot 0 1o 280 1.

Bo3MyEHHOCTh TEOMAarHUTHOI'O 10JIE B TEUEHUE CYTOK KOJMYECTBEHHO XapaKTepHU3yeTcs
B [enmuoreodusuueckoit  ciayxOe  peruoHanbHBIM  HHAEKCOM  BO3MYIIEHHOCTH  Apmos.
Apmos hopMHUpYyeTCSl KaK CpeiHee M3 BOCBMH TPEXYACOBBIX 3HAYCHUN MHIEKCA Apmos, TIOTYIaEMOTO
KaK CpenHee W3 ak-MHIEKCOB Ha KaXJ0M W3 CpEeIHEMMPOTHBIX MArHUTHBIX o0cepBaTopuit
EBpasuiickoro  permona (MockBa, Ilogkamennas  Tynrycka, Marangan, IlapaTyHka,
Cankr-Ilerepoypr, HoBocubupck, [llam6on, Bunrct, Kakuoka). [lns kaxmoit u3 oOcepBaTopuii
BHayaje (GOpMUPYIOTCS TPEXUACOBBIE KBazmilorapupmuueckue K-uHAEKChI, KOTOpPbIE 0TOOpaXkaroT
B YCJIOBHBIX €IMHHUIIAX U3MEHEHHE I'€OMarHuTHOrO MOJs OT HEBO3MYLIEHHOTO coctosiHus (K = 0)
710 HauOoJbLIero HaOJIIOJaBIIErocs A JaHHOM craHiuu Bo3mylueHus (K =9). Jlns coxpaHeHus
1010011 UBMEHEHUHN ak-UHAEKCa X0y T€OMarHUTHBIX BO3MYILICHHI B CpeJHHUX IIHPOTaX, IIKaja
npeoOpa3oBanuil K-uHaekca B ak TakoBa, 4To Ha 50° AUMONBHON HIMPOTHI ak-MHIAEKC MPUOIMKEHHO
paBeH MOJIOBUHE aMIUIMTY bl BO3MYIIEHHOCTH HanboJiee BO3MYIIEHHOTO 3JIEMEHTa T€OMAarHUTHOTO
oJIs1, UI3MEPEHHOW B HaHOTecax (Tadmuia M.2).

Tadbaumnma M2 — CoorHomenune K-UHIEKCA K UHACKCY ak

K 0 1 2 3 4 5 6 7 8 9
ak 0 4 7 15 27 48 80 140 240 400

CT@HGHI—; BOSMYH_[éHHOCTI/I TCOMArduTHOTI'O IIOJII MOXKET 6I)ITB OIICHCHA I1I0 Apmos-I/IH)IeKcy
o Tabauie M.3.

Taonuma M3 — CreneHb BO3BMYIIEHHOCTH T€OMarHUTHOTO MOJISE IO UHIEKCY Apmos

3HaueHus Apmos 0-7 8-14 15-19 20-29 3049 >50

CocrosiHue
T€OMarHuTHOIO
OJIs

OYCHb o o cmabo YMEPCHHO CHUJIBHO
o CIIOKOMHOC HCYCTOUYNBOC .. .. ..
CIIOKOMHOEC BO3MYLIICHHOC BO3MYIICHHOC BO3MYIICHHOC
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M.5.4.5 AU-, AL-, AE-, AO-uHneKcol

AU-, AL-, AE-, AO-uHIEKCHI TE€OMarHUTHON AaKTMBHOCTH XapaKTEPU3YIOT I'€OMAarHUTHYIO
BO3MYIIEHHOCTh B 30HE MOJSIPHBIX CHUSHUH, OOYCIOBIEHHYIO YCHJIICHHEM TOKOB B HOHOCHEpE,
IIPOTEKAIINX B aBpopaibHOW 30He. Mertonuka Beluucienus AU-, AL-, AE-, 4O-unpexcos
OCHOBaHa Ha OMNpEICNICHUH BEIUYMHBI OTKJIIOHEHHsS TOPU3OHTAIbHOW cocraBistomendn H
T€OMarHUTHOTO TOJISI OT CIOKOWHOTO YPOBHS — CPEIHEMECSYHOro 3HAYEHHsI TOPHU30HTAJIBbHOM
cocrapisironieit H. [l Beramcnenuss AU-, AL-, AE-, AO-UHAEKCOB HCIIOIB3YIOT I€OMarHUTHBIC
nanHble 12 oOcepBaTOpuii, PACIONOKCHHBIX HAa aBPOPATBHBIX WM CYOaBPOPAIBHBIX MIMPOTaX
(reomarauTHass mupora OT 60° 1o 72°) W paBHOMEPHO pACHpPENENEHHBIX IO JOJIFOTE
(pucynok M.11, rabnuma M.4).

AU-unnekc (auroral upper) COOTBETCTBYET MaKCHMAaJIbHOMY IO BCEM O0CEpBaTOpUAM
aBpOpPAJIbHON 30HBI  TOJIOKUTEIHLHOMY OTKJIOHEHHWIO TOPU3OHTAJIbHOM cocTaBisitomenn H
T€OMArHUTHOTO TOJISI OT CPEHETO CIIOKOMHOTO YPOBHSI.

AL-unznexc (auroral low) COOTBETCTBYEeT MakCHMaJIbHOMY OTPHIATEILHOMY OTKJIOHEHHUIO
TOPU30HTANIBHOM cocTaBisitomell H reoMarHUTHOrO MOJS OT CPEAHEr0 CHOKOMHOIO YpPOBHSI Ha
CTaHIUAX aBPOPAJILHOMN 30HBI.

[TockonbKy TMOJOXKUTENbHBIE OTKJIOHEHUS HaOMIOAlOTCs B 30HE B BEUEPHHE 4YaCHI,
a OTpULATEIbHbIE B YTPEHHHUE W HOYHBIE U CBSI3aHbl OHM C aBPOPAJIBbHBIMU 3JIEKTPOJKETAMU,
TEKYIIMMH BJIOJIb 30HBI, COOTBETCTBEHHO Ha BOCTOK M Ha 3amaj, To uHAekc AU xapakTtepusyeT
WHTEHCUBHOCTh BOCTOYHOTO TOKa TIOJISIPHOTO OJJIEKTpOJXKeTa, a wuHaekc AL — 3amamHoro.
Uucnennsie 3HaueHuss AU-unnekca Haxonastcss B uHTepBasie oT 0 HTI B MarHUTOCTIOKOWHBIN
neHb g0 mnpubmusutenbHo 1iroc 1500 HTn — B Bo3Mymi€HHBIN gaeHb, a s AL-unHnekca
ot 0 1o munyc 3 000 HT11 cCOOTBETCTBEHHO.

AE-unpaexkc ompexaensercss Kak cyMma aOcomioTHbIX 3HaueHud AU- u  AL-uHzekcos,
T.€. CYMMapHbIil pa3Max MarHUTHBIX (IyKTyalluii B TOPHU3OHTaJIbHOW cocTapistomeil H
reoMarHuTHoro nojisi. Uuaekc AE xapaktepus3yeT reOMarHiTHYI0 BO3MYILIEHHOCTh B 30HE B 1I€JIOM,
0E€30THOCUTENILHO K MeECTy TosiBIeHUs Bo3MmymieHus. OH paccMaTpuBaeTcs Kak —Mepa
WHTCHCUBHOCTH TEOMArHUTHBIX BO3MYIICHHUH B 30HE TIOJSIPHBIX CHSIHUM, Ha3bIBAEMBbIX
MarautochepHbiMu cy00ypsmu. Yucnennoe 3Hauenne A E-unaekca jaexxut B uatepaie ot 0 HTn B
MarHUTOCHOKONHBIN 1eHb 10 npuOan3uTenabHo mitoc 3 000 HTn — B BO3MYIIEHHBIHN IeHb.

AO-unnekc 6bu1 ompenenén kak 3HaueHue (AU+AL)/2 u reomeTpuyeckd MpeacTaBiseT
MepEMENIAIONTYIOCS cepenHHYI0 TouKy Mexay AU u AL 3HadeHus MU B 11000 JaHHBI MOMEHT
BpeMeHu. Yuciennple 3HaueHUsT AO-uHIeKca MOTYT u3MEHAThCs oT 0 HT71 B MarHMTOCIIOKOWHBII

neHb 10 mpudnusuteabHo MuHyc 1 500 HTn — B MArHUTOBO3MYIIIEHHBIH JICHB.
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Pucynox M.11 — PacnionosxeHue MarHUTHBIX 0OcepBaTOpuii, KOTOpPbIE UCIIONB3YIOTCS Ul pacyera

AE-nunekca

Tabnumnmga M4 — PacnonoxeHne MarHUTHBIX 00CEpBATOPHA, KOTOPBIE UCTIONb3YIOTCS

i pacueta A E-unpaexca

I'eorpaduueckre KOOPAUHATEH I'eomMarHUTHBIC KOOPIUHATEI
Ob6cepBaropust
Iupora (c. m1.) Honrora (B. 1.) [upora (c. m1.) Honrora (B. 1.)

Abisko 68.36 18.82 66.04 115.08
Dixon Island 73.55 80.57 63.02 161.57
Cape Chelyuskin 77.72 104.28 66.26 176.46
Tixie Bay 71.58 129.00 60.44 191.41
Cape Wellen 66.17 190.17 61.79 237.10
Barrow 71.30 203.25 68.54 241.15
College 64.87 212.17 64.63 256.52
Yellowknife 62.40 245.60 69.00 292.80
Fort Churchill 58.80 265.90 68.70 322.77
Poste-de-la-Baleine 55.27 282.22 66.58 347.36
Narsarsuaq (Narssarssuaq) 61.20 314.16 71.21 36.79
Leirvogur 64.18 338.30 70.22 71.04
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M.5.4.6 Dg-unnexc

Dst-vHAEKC T€OMAarHWTHOM AaKTHBHOCTH B HM3KHX IIMpOTaXx ObLT BBEIEH Kak Mepa
M3MEHEHHS TOJI KOJBIIEBOTO TOKA, BO3HUKAIOLIETO B MarHuTochepe BO BpeMs MarHUTHBIX Oypb
(Disturbance storm-time). Ha 3eMHON MOBEpPXHOCTH BIHMSHHE KOJBIEBBIX TOKOB CKa3bIBAETCS
B YMEHBIICHHHM TOPH30HTAIBHOW COCTABISIOMEH /H TEOMAarHUTHOTO NOJNS C MaKCHMAaJIbHBIM
YMEHBILICHHEM B HHU3KHX MUpoTax. Berumcnsercs Ds-uHmekc kKak cpeiHss B 4aCOBOM HWHTEpBaje
BEJINYMHA BO3MYIICHUS TOPU3OHTAIBHON COCTABISIONIEH H HAapsHKEHHOCTH T€OMarHUTHOTO TIOJIS,
OTCYUTBHIBAEMOTO OT CHOKOWHOTO YpPOBHS, OIpPENENEHHAs MO JaHHBIM YETHIPEX HU3KOIIHUPOTHBIX
oOcepBaropuii, PaBHOMEPHO pACIPEACIEHHBIX IO JOIAroTe. B  MarHUTOCTIOKOWHBIC JIHU
BenimunHa Dgt nexur B npenenax +20 uTon, Bo BpeMsi MarHUTHBIX Oypb OHa JOCTHUTAeT OOJBIINX

OTpHUIATeNbHBIX 3HaYeHUi (10 Munyc 450 uTm).

M.5.4.7 ASY- u SYM-uHekchl

ASY-  (monrotHo-acumMmeTpuuHbli) ©U  SYM- (CHMMETpHWYHBIN) HWHIEKCHI BBEICHBI
JUIS OMUCAHUS BO3MYIIEHHUS T€OMarHUTHOTO MOJS B CPEIHUX IIMPOTaX C BHICOKUM BPEMEHHBIM
paspemienueM (1 mmHyTa). 3HAYeHMs  3THUX  MArHUTHBIX ~ WHACKCOB  ONPEIETSIOTCS
M0 OJJHOMHUHYTHBIM 3HAU€HUSIM cocTaBisitomux H 1 D reoMarHuTHOTO TOJIS: JUTsl COCTABJISIFOIIEH
B TOPU30HTAIBHOM (IUMNONBHBIN montoc) Hampasinenuu H (SYM-H, ASY-H) u B opToronamsHOM
(Bocrok-3amnan) Hampasienuu D (SYM-D, ASY-D).

Wunexc SYM-H nmaér wHpOpManmuio O TOBEACHUH CHMMETPUYHOTO KOJBIIEBOTO TOKA,
OTOSICHIBAIONIECTO 3EMHOM Imap BAONh HU3kuX mmpoT. Wumeke ASY-H mpencravmser coboi
ACUMMETPUYHBINA KOJIBLIEBOU TOK, ITOJIYYEHHBINA TAKUM K€ ITYTEM, KAK CAMMETPUYHBIN KOJIBLIEBOU TOK.

CuMMeTpHYHOE BO3MYILIEHUE TOJI B TOPU3OHTAIBHOM cocTaBistonieit H, SYM-H, sBisercs
M0 CYIIECTBY T€M JK€, YTO M 4acoBOM HMHACKC Dst, XOTs sl ompenereHus: uX HCIOIb3YIOTCS
OJIHOMHHYTHBIE 3HaYEHUS U3 Pa3HbIX HAOOPOB CTaHIMI C HECKOJIbKO MHOM CHUCTEMOMN KOOpAMHAT.
AHAJIOTMYHO, W3MEHEHHWE AaCUMMETPUYHONW TOPU30HTAIBHOM cocTaBistomed H  xopomio

KOPpEIUPYET ¢ UHAEKCOM AE.

M.5.4.8 PC-ungexc

PC-unpnexc (Polar Cap) xapakrepusyeT reoMarHuTHBIE BO3MYILIEHHS B IMOJISIPHOM MIamke,
O0yCJIOBJICHHBIE BO3JCHCTBHEM COJHEYHOI'O BETpa M MEXKIUIAHETHOTO MAarHUTHOTO  IOJIS
Ha Marautocepy 3emmm. PC-munexc eramcnsercs otnenbHo s CeepHoro u HOxkHOTO
MOJyIIapusi 1O TEOMAarHUTHBIM  JIaHHBIM  OJHOM  CTaHLUM, pPAaclOJIOKEHHOW  BOJIM3H

nonspuoit manku. st CesepHoro mnomymapuss PCN-uHAeKC BBIYHCIAIOT TO JIaHHBIM
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craniun Tyne (Thule (Qaanaaq) — THL), pacmonoxennord B ['penmanmum. [ns HOsknHOro
nonymmapust PCS-uHaeKC BEIMUCIAIOT M0 JaHHbIM cTaHiuu Boctok (Vostok — VOS) B AHTapkTH €.

PC-unnekc — BenuuYMHA, KOTOpas MPOMOPIUOHAIBHA WHTEHCHBHOCTH MAarHUTHOTO
BO3MYUICHUSI B TOJISIPHOW INIANKE, OTKAIMOPOBAHA MO MEXKIUIAHETHOMY JJIEKTPUYECKOMY MO0
(EKL) Em (mostomMy mmeer pa3MepHOCcTh B/M) M mapamerpu3oBaHHas 1o ce3oHy, Bpemenn UT
n nonymaputo (Ceeprnoe wiu IOxnoe). bonbiine mnosmoxkutenbHble BenuuuHbl PC-mnHzmekca
YKa3blBalOT HAa MHTEHCHBHOE IIOCTYIUICHHE SHEPTUU COJHEYHOrOo BeTpa B MarHurocdepy
M, COOTBETCTBEHHO, HA BO3MYIIEHHOE COCTOSTHIE MAarHUTOC(HEpHI.

Anamm3 coorHomenudd mexnay PC um EKL mokaszan, uyro mnosenenme PC-unpekca
koHTponupyercs Bapuanusmu nons EKL, poct EKL Bcerma compoBoxmaercs yBeTU4YeHHEM
BennuuHbl PC-unaekca ¢ 3aaepkkoit Bo Bpemenu AT ot 12 mo 20 mmH. B cBOrO ouepenp poct
PC-unzmekca onpeaenser pa3BUTHE MAarHUTOCHEpHBIX CyOOypb ©  MarHUTHBIX  Oypb.
Marnutocdepnsie cyoOypu HadMHAIOTCS MOcie TOro, kKak PC-MHIOEKC MOCTHUTaeT KPUTHUYECKOU
BennuuHbl (1,5+0,5) MB/M, u nponmomxkatorcs moka PC-uHOEKC MpeBBINIAET 3Ty BEIUYUHY.
Buesannoe Hauano cyo0ype (SC) ompenensiercs pe3KHUM YBEIHUEHHEM CKOPOCTH pOCTa
PC-unzmekca, mpu 3TOM JUHeWHas CBsA3p Mexny BenumumHamu PC um AL (xapakrepucThka
WHTCHCUBHOCTH CyOOypH) XapaKTepHa /sl MEpPHUOJOB Kak IOcie, Tak W mepea MoMeHToM SC,
HE3aBHCHMO OT THIa U UHTEHCUBHOCTHU CyOOypH.

Pa3BuTre MarHuUTHBIX Oyph Takke ONpeneNnseTcs BpeMeHHOH sBomtonuen PC-unpekca:
JeTpeccusi TEOMarHWTHOTO TIOJNS HAdyWHAET TMpOSBIAThCA, eciaun PC-MHOEKC ycTOWYMBO
(B unTepBasie Oosiee 1 4) MpeBBIIACT TO K€ CaMO€ KPUTHUUYECKOE 3HAYCHHE, NMPUMEPHO PABHOE
1,5 MB/M; Oypst mpomomxkaercs mioka PC-uHIekc TpeBbIIaeT 3TOT MOPOT, JOCTUTAET
MaKCUMaJbHOW MHTEHCHBHOCTH BCIEd 33 MakCMMyMmMoM BenuuyuHbl PC M HauMHaeT 3aryxarsb,
Kak Toibko PC-MHIEKC CTAaHOBUTCS MEHBIIE TOPOTOBOTO 3HAueHHs. MakcuMallbHas JeTpeccust
reoMarHuTHOTO T0JIs (Dst min) COOTBETCTBYET MaKCHMAIBHON BEIUYMHE YCPEeIHEHHOTO 3a 30 MUH
PC-unnekca ¢ 3alepXKOil BO BPEMEHU NPUONMU3UTENHHO OT 1 10 2 4, IMpH 3TOM BEITUYHMHBI
Dst min 1 PCmax CBI3aHbI IMHEHHBIM COOTHOIIEHHEM. B cOOTBETCTBUM ¢ OCOOCHHOCTSMU MOBEICHUS
PC-unyekca MarHUTHBIE OypH MOTYT OBITh pa3/ieleHbl HA TP THTIA!

— «kjaccuyeckue» Oypu (¢ 4Y€TKO  OmpeAeNseMbIM  HHTEPBAJOM  YMEHBIICHHS
T€OMarHUTHOTO TIOJISl M SICHO BRIPAXKEHHOH (ha30ii MaKCUMAIIbHON MarHUTHOU JETIPECCHH ),

— «IIyTbCHPYIOIINE» OYpH (¢ MHOTOKPATHO MOBTOPSIOMIMMUCS GuykTyanusimu PC-uHaeKca
C pa3HBIMU TIEPUOJIAMH U AMIUTHTYIAMH );

— «KOMOWHHUpOBaHHBIE» OypH, TO €CThb TakKHWe, KOTOpbIE MPEJACTABISAIOT COOOM

CYNEPIO3UIIHIO KIIACCUYECKUX U MYJIbCUPYIOIIUX OYypb.
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Takoe pasnenenue omnpexaensercs coiaHedHbiIMu CME- mmum CIR-uctounHmkamMu wim ux
COBMECTHBIM JICHCTBUEM COOTBETCTBEHHO. TakuM 00pa3om, B MpoIecce BapHaluii KOCMHUYECKOM
norojbl PC-uHIEKC, ¢ OHON CTOPOHEI, pearupyeT Ha U3MEHEHUS MEKIUTAHETHOTO AJIEKTPUIECKOTO
OJIsA, & C JPYTOM — MpeAoIpeneseT pa3BUTHE U HHTEHCUBHOCTh MarHUTOC(EPHBIX BO3MYIIECHUIH
(cy0oOypp W MarHuTHBIX Oyph). VYKa3aHHbIE OKCIEPUMEHTaJIbHBIE (AKTBI  OJHO3HAYHO
CBHJICTEIILCTBYIOT O TOM, 4T0 PC-MHIEKC SIBIIIETCS WHAUKATOPOM TOCTYHAIoIIe B MarHuTochepy

OHEPIUr COJITHEYHOI'O BETpPA.

M.5.4.9 Km-, Kn-, Ks-uHaEKCEI
Kn- u KS-uHIekchl XapakTepu3yT IUIAHETAPHYH BO3MYIIEHHOCTh T'€OMArHUTHOTO IOJIS
B CeBepHoMm u HOXHOM MoOJIymIapUsiX COOTBETCTBEHHO. Km-WHIEKC XapaKTepHU3yeT CPEIHIOI0

IaHeTapHyro Bo3MyméHHoCTh. MHaekcer Kn, Ks u Km Beipaxatorcs B TeX ke eauHuIax, 94To u Kp.

M.5.4.10 am-, an-, aS-uHICKCHI

TpéxuacoBele am-, an-, as-MHIEKCHI MPEACTaBISAIOT COOOW aMIUIUTYAbl BO3MYIICHHS,
ompenensieMble 1O 3HadYeHWsIM K-WHJEKca, ONpeAeN€HHBIM Ha TeX K€ 00cepBaTopusx,
00BEIMHEHHBIX B TPYIIHBI, MO KOTOPHIM BhUUCIAtOTCS Km-, Kn-, KS-uHIeKchl reoMarHUTHOM
akTUBHOCTH. MIHIIEKCBI an, as 1 am BbIpa)KaroTCs B TaMMaXx.

Ot HWHJCKCHI HC IMMOJIYYUJIN ITUPOKOTO paCIpOCTPAHCHU .

M.5.4.11 ruy-mHACKC

'H — MHIEKC, XapaKTEepU3YIOUIUHA TIE€OMAarHUTHYIO BO3MYILIEHHOCTb B BBICOKOIIMPOTHBIX
00JacTaX B 4aCOBOM MHTEpBAJe, OMpeesieTcss Kak aOCOMIOTHBIM MaKCUMAIbHBINA YaCOBOW pazMax
TOPU30HTAJIbHOW COCTABJISIONICH /, BBIpaKEHHBIM B JIECITKaX HaHoTecina. MHAEKC MW HE CBA3aH
C omnpenen€éHHbBIMU (PU3WYECKUMH TIPEACTABICHUSAMH M HE HamEN JOCTaTOYHO IITHPOKOTO
pacrpoCcTpaHeHHUS.

[TonpoOHoe omucanne W (U3HUECKUNH CMBICT HMHJIEKCOB TE€OMAarHUTHON AaKTHBHOCTH

npuBeeHsl B [8] u [13].
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Ipuiaoxenne H
(cipaBoYHOE)
MeTpoJiornyeckoe, HOpMATUBHOE U TeXHUYECKOe o0ecredeHne MATHUTHBIX HA0/I101eHuil
H.1 OcHoBHbIE KOHTPOJUPYEMble BeTHYUHbI

B cootBercTBUM ¢ yacThio 2 cratbu 27 denepanbHoro 3akoHa «O0 oOecriedyeHnH €IMHCTBA
n3mepenuin» [14] u MU 3198-2009 [15] marautHbIe HaOMIOACHMS, BHITIOIHsAEMbIE B Pocrumpomere,
OTHOCATCS K c(epe ToCylapCTBEHHOTO PEryIUpOBaHHUS OOCCICUCHUS CIWHCTBA HM3MEPCHHIA.
B nepeueHp u3MepeHHi, OTHOCSIIUXCA K cepe TOCYIapCTBEHHOTO PErylIHpOBaHUS 00ECIICUCHHUS
€IMHCTBA U3MEPEHHI B 00JIaCTU THIPOMETEOPOJIOTUN U B CMEKHBIX C HEW 001acTsX, YTBEPKAEHHBIH
npuka3oM MUHHUCTEpPCTBA NMPUPOAHBIX pecypcoB M skosoruu Poccunm Ne 436 or 19.10.2015 [9],
BKJIFOUEHBl XapaKTEPUCTHUKM MArHUTHOW MHAYKUMM HAa 3E€MHOM IOBEPXHOCTH B JMANa3oHE
or 10 go 10° nTn ¢ mpenensHO AomycTuMoil morpermHocThio +2 HTn. TpeGoBanus BcemupHoii
METEOPOJIOTUICCKON OpraHu3aIiy 10 MAarHUTHBIM HAOIIOICHUSIM TIpeIcTaBIeHbI B Tabmuie H.1.
Tao6numa H.1-TpeboBanus BcemupHOit METEOPOIOTHUECKON OpraHU3aliy K HaOIFOICHUSM

3a XapaKTCPpUCTUKAMU I'€COMAariuTHOIO IOJIA

Bpewms
Mecrto [orpemnocTs Paspemenue HuKIMYHOCTE |  OT U3MEpEHUs

HabroeHuil | m3MepeHui, HIJ | 10 TOPU30HTANIHN, KM | I3MEPEHHUH, C | 10 MOTy4eHHS

nHpopmannu, MUH

Howmep
Tpebo- | IlepemenHas
BaHMs

a) MUHUMAaJIbHbIE

Bexkrtop

612 |reOMarHMTHOTO Hosepxrocts +1 500 10 60
3emiu
TI0JIst
0) onTHMaJbHBIC
Bexrop IloBepxHOCTB
612 |reOMarHUTHOTO P +0,3 200 10 10
3emin
TI0JIS
B) MaKCHMAJIbHBIC
Bexrop IloBepxHOCTB
612 |reoMarHUTHOTO OBEPXHOC +0,1 100 1 1
3emiu

T10JIs1

H.2 YTBep:kaeHue TUNA CPeICTB U3MepPEHUId

B nensx oOecrneueHus enuHCTBA U3MEpeHH Ha oOcHOBe @enepaibHOro 3aKoHa
«O06 obecrieueHnn eauHCTBa M3MepeHuit» [14] u B nomnonHenue K [16] pazpaboTana u BHeIpeHa
MU 3290-2010 [17].

B npouiecce ucnbITaHUN YTBEPKAACTCS METOAUKA IIOBEPKU CPEACTB U3MEPEHUM 3TOrO THIIA,

MIPOBEPSIETCSl COOTBETCTBUE HOPMHUPOBAHUS 3aSBJICHHBIX METPOJIOTHYECKHX XapaKTePUCTHUK
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tpeboBanusim ['OCT 8.009-84 [18], TOCT 8.401-80 [19], a Takke NEHCTBYIOIIMM HAIMOHATHLHBIM
CTaHJapTaM Ha CPEJICTBA U3MEPEHUH, U MPABMIBHOCTH BBIPAKCHNUS HAMMEHOBAaHUH M 0003HAYCHUN
€IMHULL BEJIHYHH.

[Ipy MONOKUTENBHBIX PE3yJbTaTaX MCHBITAHUN YTBEP)KIIAETCS TUI CPEICTBA HU3MEPEHUI,
npousBoauTcs peructpanus B GenepaabHoM HHGOPMALIMOHHOM (QOHJE MO 00ECIIeYeHHUIO €IMHCTBA
U3MepeHUil U BbIAAETCA 3asiBUTEIO CBUJIETENIHCTBO 00 YTBEP)KICHUU THIIA.

B nacrosmiee Bpemst B @eaepanbHoM HHOOPMAIIMOHHOM (DOHJIE TTO 00ECIICUEHUIO €MHCTBA
M3MEpPEHUIl BKJIIOYEHBI CJEIYIOIIME CpPEACTBA HM3MEPEHUH MArHUTHBIX BEJIWYHH, KOTOPBIMU
OCHaIllleHa Ha0ro1aTeIbHast CeTh:

- craHius TpEXKOMIOHEeHTHas mmdpoBas marnutoBapuanuonHas MBC (MU3MHUPAH),
I'ocpeectp Ne 35089-07;

- marautomeTp POS-1 ¢ RS-232-unrepdeiicom 11si MarHuTHBIX oOcepBaTtopuii (0azoBas
Bapuanmonnass craniusi) (OOO «HIIO kBaHTOBOW  MarHuTOoMeTpuu», ExatepunOypr),
I'ocpeectp Ne 44807-10.

Jlyiss poBeneHusi MarHUTHBIX HaOmroneHuit B Pocruapomere copMupoBaH mapk CpeicTB
W3MEPEHUN MarHUTHBIX BEIMYUH, & UMEHHO: MarHUTOMETpPbI, MarHUTOBAapHUAIMOHHBIC CTaHIUH,
MarHUTHBIE UHKIMHOMETPHI U IEKIMHOMETPBI, KOTOPhIMU ocHamleHbl CI1 MarHUTHBIX HAOMIOIEHUIA.
OtoT mapk HacuuThiBaeT Oosiee 20 TunoB mpuOOpoB. B kauecTBe cpeacTB M3MEpEeHH MarHUTHBIX
BEJIMYMH UCHOJIb3YIOTCS Hanbosee paclpoCTpaHEHHbIE U MPUTOIHBIE ISl PEIICHUS] N3MEPUTEIbHBIX
3a7a4 MpHOOPBI: MPOTOHHbIE MAarHUTOMETpPBI, (EPPO30HIOBBIE MATHUTOMETPHl U BAPHOMETPSI,
KBaplieBble BapromeTpbl boopoBa, (heppo30HI0BbIE AEKIMHOMETPBI/MHKIMHOMETpPHI (Tabiuua H.2).

OcHoBHblEe TpeOOBaHUS, MPENBSABISEMbIE K CPEICTBAM M3MEPEHUH MArHUTHBIX BEIHYUH:
MaKCHMaJbHO BO3MOXXHasi TOYHOCTb M3MEPEHUMH TE€OMAarHuTHOro 1moysi U oOecnedyeHue
HENPEPBIBHOCTU PETUCTPALIMM BapHaluil TeoOMarHUTHOro mois. OTindyurenbHas OCOOEHHOCTb
M3MEpPEHUI T€OMarHUTHOTO IOJIS 3aKJIF0YAETCs B TOM, YTO 3JaHUSI C MarHUTOMETPaMHU (IIaBUJIbOHBI)
u tepputopust CII mMarHuUTHBIX HaOmMOACHHN (DAKTHUECKU SIBISIOTCS YaCThIO W3MEPHUTEIBbHBIX
uHcTpymeHToB. [lpu cosmanmm u B mporecce skcruryataniuu CII MarHUTHBIX HaOMIOACHUI
HEO0OXOIMMO YUUTHIBaTh XapaKTep I€OMarHUTHOW OOCTAaHOBKM B JIaHHOM paiioHEe (eCTECTBEHHbIE
BapUallid TEOMAarHUTHOTO TIOJII W MPOMBIIUICHHBIE BO3ACUCTBUS Ha 3TO TMoJie). 3AaHus
JUI1 TEOMAarHUTHBIX U3MEPEHHH HE JOJDKHBI MCKa)KaTh MATHUTHOE IOJI€ BHYTPU €0 NMOMEIEHUN
Y HE JOJKHBI SBJISTHCS HCTOYHUKOM HETIPEICKa3yeMbIX TEMIIEPATYPHBIX U APYTUX KIMMATHYECKUX
BO3JICHCTBUI Ha MOKa3aHUSI MarHUTOMETpoB. Bce M3MmepeHus rpaJneHTOB T'€OMarHUTHOTO MOJIs
oopMIISIIOTCS B BUE€ MAarHUTHBIX KapT W CXEM I'€OMarHUTHOM OOCTaHOBKM B JIaHHOM paiioHE,

KOTOpbIe ABIstOTCS macnopToM CIT MarHUTHBIX HAOIOIEHUH.

179



PJ1 52.26.900-2020

TaoOnumga

H.2 — OcHOBHBIEC XapaKTEPUCTUKH ITPUOOPOB IJIs1 H3MEPEHUI MAarHUTHOM MHITYKITUH

YacroTHbII
HanmenoBanme u i Jwnamnazon .
. 9 [MorpemHocTs M3MepeHUH JMana3oH
CpEeICTBa U3MEPEHU uzmepenuit, HTn N
U3MepeHuil
ITopraruBHbII IIpenen 0CHOBHOM CUCTEMATHYECKON
MIPOTOHHBII Ot 20 000 morpemHocTH He 6onee 2 HT; [ocrostaHBIC
MarHuTOMETP no0 100 000 Ipenes CpeAHeH KBaipaTUUIECKOM IIOrPEIIHOCTH | MAarHUTHBIC IO
MHWHUMAT He 6omee 0,9 T
IIpenen 0OCHOBHOM CUCTEMATUYECKON
Marautomerp POS-1 pen
Ha 2hdeKTe Ot 20 000 morpemHocTy He 6oxee 2 v, [ocrostaHBIC
no0 100 000 IpeJest cpeiHell KBaipaTHIeCcKoi MOrpelHOCTH | MarHUTHBIE NOJIS
Ogepxaysepa
He 6osee 0,7 uTx
Crannus nudposast . .
IIpenen ocHOBHOH cHCTEMATHYECKOM
MarHuToBapuaruonHas | £2 000 HOrpelIHOCTH He 6once 0.1 KT Or0mo 15Tt
«KBAPII-4» P ’
MarsuToBapHannosHas IIpenen nomyckaeMoi IpUBEAEHHON
CTaHIpAA 2 000 H(I))l“ HGLHI-)IIOCT}II/I He OoJtee iO 5 I‘E/ )
«KBAPI[-3EM» P 70
DMI Fluxgate
5 +3 400 - Ot 010 1 Tt
Magnetometer
" +1 000 (muamazon
3-KOMIIOHEHTHBIH N [ocrosiHHbIE
. U3MEepeHuit
aHanoro-mugpoBon 110 AHATOIOBOM - MarHUTHBIE OIS
marauTometrp LEMI-022 y or0 03I
BBIXOJY)

H.3 IloBepka u kKaJuOpPOBKA CPeACTB H3MepeHUii

HHcTpyMeHTalbHbIE TOTPEITHOCTA M3MEPEHUS JODKHBI OBbITh TOATBEPKACHBI MMOBEPKOU MM
KaTMOpPOBKOM TMPUMEHSIEMBIX CpeAcTB u3MepeHuit. CpencTBa TMOBEPKU MarHUTOMETPOB  JIAOT
OTIpeNeNEHHYI0 TapaHTHUIO OOECHEeUYeHHs] MOBBIIIEHHONM TOYHOCTH HAOMIOJEHUI U pEerucTparuu
BapHallMii TEOMarHUTHOTO MOJI C OJHOBPEMEHHBIM PACHIMPEHUEM TEXHUUYECKUX Bo3MoxkHocTe CII
MarHUTHBIX HaOIIOEHUH.

CpenctBa M3MepeHUW 0 BBOJAA B JKCIUTyaTallMIO, a TaKXe IOCIE PEMOHTa MOMAJIEkKaT
MEPBUYHON MOBEPKE, a B MPOILECCE BKCIUTyaTallMM — IEPUOAUYECKON TMOBepKe. Pe3ynbrarsl
MOBEPKU CPEJCTB H3MEPEHHUH, MPU3HAHHBIX TOJHBIMU K TPUMEHEHHUI0, O(QOPMIISIIOT BbIavel
CBUJCTENHCTBA O TIOBEpKE, HAHECEHHWEM IIOBEPHUTEIHHOTO KJeMa WIM HMHBIMH CIOCOOAMH,
YCTaHOBJICHHBIMH HOPMATHBHBIMU JOKyMEHTaMH TI0 TOBepke. [loBepky cpencTB u3MepeHHit
OCYIIIECTBISIOT aKKPEAUTOBAHHBIC B YCTAHOBIEHHOM MOpPSAKE B 00JacTh oOecrieueHus: eIMHCTBA
M3MEPEHUH IOPUANYECKHE JIMA U UHMBUIyAIbHBIE IPEATPUHUMATEIIHN.

CpencTBa u3MepeHui, He TIpeIHa3HAYCHHBIC I MPUMEHEHHs B cpepe rocyaapCTBEHHOTO
perynupoBaHusi 00€cCleUeHUs] €IWHCTBA H3MEPEHUN, MOTYyT B JOOPOBOJIBLHOM  MOPSIIKE
MO/IBeprarbcs KalnOpoBKe.

st cpeAcTB u3MepeHuil TIOCTOSIHHBIX U TIEPEMEHHBIX MAarHUTHBIX TTOJIEH B CTpaHE Co3/aHa
Oa3a,

MCTPOJIOTHUYCCKAA 066CH6‘II/IBaIOH_[aSI IOBCPKY U KaJII/I6p0BKy TCXHUUYCCKUX CPCACTB

rocyaapcTBeHHOM HabmomaTepHoi cetr (Tabnuma H.3).
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Tao6numa H3 — Bo3MOXHOCTH HaIMOHAIBHOW METPOJOTUYECKONW ©0a3bl CTpaHBI

0 00€eCIICYEHHUIO CAMHCTBA MarHUTHBIX I/I3MepCHI/II71 B POCFI/I,Z[pOMCTe

Bo3mokHOCTH TOCY1apCTBEHHOM
METPOJIOTHYECKOH 0a3bl
ITorpemHnocTs
nepesadu pasmepa
eIMHULBI, %

[orpebnocTs Pocrunpomera

HaunmenoBanue
(u3muEeCcKOil BeMMYNHBI Huanazon [TorpemnocTs Junanazon nepenadu
nzMepenuit, Tun U3MepeHui, % pasmepa exuHULEL, T

MarHuTtHast UHIYKIUsT
MIOCTOSTHHOT'O MAarHUTHOTO Ot 10° 70 10 0Ot1 0,01 10 0,1 Ot 10° g0 5-10* Ot 0,001 10 0,1
noJist

MarHuTtHast UHIY KIS
MEPEMEHHOTO MarHUTHOTO 10 5 Ot 0,1 10 1,0
TOJISL B IMAITa30HE 9acTOT Or 10 z0 10 (0,1 5Tm)
ot 0,01 10 20 I'x

Ot 10210 5-102 010,03 10 1,0

['ocymapcTBEHHBIN MEPBUYHBIN ATAJOH €AUHULl MATHUTHOM MHAYKIUH, MATHUTHOTO TTOTOKA,
MarHuTHOTO MOMEHTa U rpaaueHTta MarHuTHoM wuHAaykumu [OT 12-2011 nHaxoautcs
B O®I'VII «BHUUM um. [I.1. MenneneeBa» (. Cankt-IlerepOypr).

['ocynapcTBenHble BTOpHUHbIe 3TanoHbl HaxoaaTes B OI'VII «CHUUM» (r. HoBocubupcek).

Paboune  9STanoHel  MarHUTHBIX  ToJell  TpeOyemMoro  auanasoHa  pa3MelIeHbI
B OI'VII «BHUUOTPU» (nmoc. MenneneeBo MockoBckoit obnactu), OI'VII «YHUUM»
(r. ExaTepuHOypr) u Ipyrux opraHu3anusx.

[TpennpusTus-pa3pabOTYUKU U MPOU3BOAUTENN CPEJICTB M3MEPEHUN HMMEIOT COOCTBEHHYIO
HE00XO0IMMYI0 METPOJIOTUYECKYIO a3y, KOTOpasi UMEET MPOCIEKUBAEMOCTh K IEPBUYHOMY 3TAJIOHY.

B coorBercTtBUM ¢ rocyaapcTBeHHOM moBepouyHor cxemoit ['OCT 8.030-2013 [20]
JUTSL TIPOBEICHHSI TIOBEPKH M KATMOPOBKH CPEJCTB M3MEPEHUN MarHUTHBIX BEJIMYMH HCIIONB3YHOTCS
sTanonsl 3, 2 u 1 paspsaa, cofepKalue HCTOYHHUK 3JEKTPUIECKOT0 TOKa, CPEJICTBO U3MEPEHUI 3TOrO
TOKa U 1-, 2- UM 3-KOMIIOHEHTHYIO MEpPy MAarHUTHOW MHIYKIMH. Takue 3TaloHbl MOYTH BCEraa
SIBIIIFOTCSI CTallMOHAPHBIMU, B CBSI3U C HEOOXOAMMOCTBIO 0OecTieueHus TpedyeMoro padouero oobéma
Mepbl MArHUTHOM MHAYKIMHA. Hanpumep, 3-KOMIOHEHTHas Mepa MarHUTHOW MHIYKIMH C TUaMETPOM
13cm  (HeomHopoAHOCTh MarHWTHOM uHAykimMu — 0,07 %) wumeer rabGapuTHble pa3Mepsl
250%325%325 cm. [Jlns obecrnedeHuss METPOJIOTMYECKON CTaOMIBHOCTH JTAJOHHBIE KaTYIIKU
CTAllMOHAPHBIX MEpP MAarHUTHOW WHAYKIMW YCTAHABIMBAIOTCS HA CIOXHBIX (yHIaMEHTaxX C
HEMarHWTHOM apMaTypoi B TOMENICHHSX, TJI€ HEIOMyCTHMO HCIOIb30BaHHE (HEPPOMATrHUTHBIX
MaTepuaioB, W BAAIM OT HWCTOYHHUKOB TIOMEX. TakuWe HSTaJOHBI SIBISIOTCS JIOPOTUMHU TIPH
CTPOMUTENLCTBE M IKCIUTyaTalluH, TPUMEHSIOTCS 7Sl 00eCTeYeHHs MOBEPKOM CPENICTB M3MEPEeHUN
MarHUTHBIX BEJINYUH npu BBITTYCKE 170'¢ Ha MPEANPUITUSIX -U3TOTOBUTEIISX
M Ha HEKOTOpBhIX 0a3ax H3MEPUTEIHHOW TEXHUKHU. DBONBIIMHCTBO OpraHMU3aIMi HCHOIB3YIOT
CYIIECTBYIOIIYIO METPOJIOTHYECKYI0 0a3y cTpaHbl JH00 CO37al0T HEOOXOAMMYIO JIJIsl CBOUX 3a/1ad

coOCTBeHHYIO 06a3y, €ClTM ATOT BapUAHT SKOHOMUYECKU ONpaBaH.
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Hcnonbp3oBaHue  CTallMOHAPHBIX MEp  MAarHUTHOM  MHAYKIMM  JUI1  [POBEACHUSA
MEPUOINYECKON TIOBEPKH CPEACTB M3MEPEHH MarHUTHBIX BEIMYMH TpeOyeT MOCTaBKU CPENCTB
M3MEpEHUIl MarHUTHBIX BEJTMYHUH K MECTaM JUCIOKAIMK 3TUX MEP, YTO HEYAOOHO U 3KOHOMUYECKH
HEBBITOJIHO. AJIbTEPHATUBOM SBISETCS IMPUMEHEHHE BCTPOEHHOI'O B CPEICTBO H3MEpPEHUN
MarHUTHBIX BEJMYHMH 3TaJOHA, KOTOPBIA NpPEACTaBiIsieT COOOM KaTyIIKy MarHMUTHON HHAYKIUU
U YOpaBiIsieMblil MCTOYHMK TOKa. [ cpeacTBa M3MEpPEeHUMI MAarHUTHBIX BEIMYHMH YKa3aHHOTO
HA3HAUYEHUS B KAYECTBE IEPBUYHBIX HCIIOJIB3YIOTCA, Kak MpaBHIIO, (EeppOMOTYISAIMOHHBIC
npeoOpaszoBareny. B Takux cpeacTBax HM3MEpEHUH MAarHUTHBIX BEIMYMH KaTyllKa MarHUTHON
WHIYKIIUK TPECTaBIsACT COO0N ATANIOHHYI0O OOMOTKY, HAMOTaHHYIO HETOCPEICTBEHHO HAa KapKac
o1 0OMOTKOM 0OpaTHOU CBs3H. [IOCTOSHHYIO IO MAarHUTHOW MHIYKIMH JUTSI STAJIOHHOW OOMOTKH
ONpENENA0T IpU MPOBEACHUM TNEPBUYHOW TMOBEepKH. I[lOBEepKYy HCTOYHMKA TOKAa HETPYAHO
OpraHu30BaTh IPH IPOBEACHUU NEPUOJUYECKONM IIOBEPKH CPEACTB HU3MEPEHHM MArHUTHBIX
BEJIMYUH HA MECTE D3KCIUIyaTallMM, MCIOJb3ys NEPEHOCHBIE ATAJIOHHBIE CPEACTBA M3MEPEHUU
(HampuMmep BOJBTMETP H  KATYIIKy JJIEKTPUYECKOTO COMPOTUBICHHUS HM3MEPUTEIBHYIO).
BerpoenHblil aTanon o0nanaeT psAOM JOCTOMHCTB: YIPOIIAETCS METOAMKA IOBEPKU IPH €ro
UCIOJIb30BaHUHU, YTO CBSI3aHO C OTCYTCTBHEM HEOOXOIUMOCTH COBMEIIEHHS MAarHUTHBIX OCEi
MIEPBUYHOTO MpeoOpa3oBaTesis U dTANOHA, TaK KaK UX OOMOTKH pa3MeIlaloTcs Ha o0IIeM Kapkace;
MOBBIIIAETCSI TTOMEXOYCTOWYMBOCTH CXE€Mbl TIOBEPKM M3-32 OTCYTCTBUSL HEOOXOIHMMOCTH
WCIOJIb30BAaHUs BHEIIHUX HM3MEPHUTENbHBIX TMPUOOPOB M KOMIIAKTHOTO pACIOJOKEHHUSI BCEX
AJIEMEHTOB JTaJOHA; IMOSBISETCS BO3MOXHOCTH IPOBEJIEHUS KOHTPOJIA paboTOCmOCOOHOCTH
M3MEPUTENIBHOIO KaHaJIa MATHUTHOM MHAYKIIMU HENOCPEICTBEHHO BO BpEMs dKCIUTyaTallUN.

B coBpemennbix ¢eppo3zonnoBbix MBC u MarHutomerpax ycTaHOBIIEHBI MOJIOOHBIE MEpbI
MarHMTHON MHAYKLWHU, HapuMep: 000py10BaHUE JJIsi KOHTPOJISl YPOBHSI BapUalliii r€OMarHuTHOTO
nosst MO87-P (OI'YII «BHUMM um. JI.U. Menneneesay, r. Cankt-IlerepOypr); ycranosku 1Y 7002,
[0y7011, Y7013, 11Y7014 u 11Y 7022 (OAO «HUU Dnexrpomepar, r. Cankt-IlerepOypr).

B xBapuessix Bapuomerpax MBC (U3BMUPAH, r. Mocksa, r. Tpouik) ans rpaiyupoBKu
U KaJMOPOBKU UCIOJIB3YIOTCS BCTPOSHHBIE HCTOYHUKHA MAarHUTHOTO IOJISA, IPEACTaBIsIomue co0oi
KoJblla ['enpMronblia ¢ TMOCTOSHHOW Mephl MarHuTHOW wuHAykmuu 130 HT/MA, B KOTOpBIE
MOAAETCS MOCTOSIHHBIN AIEKTPUYECKUI TOK, U3MEPSAEMBIN C MOMOLIBI0 MIJITTMAMIIEPMETPA.

Pa3pabotanbl ¥ BHEAPEHBI B METPOJIOTMYECKYIO MPAKTUKY HOPMATHBHBIC TOKYMEHTHI,
OTIpEIEIISAIONINEe METO/IBI M CPENICTBA MOBepKH [21] — [24].

B ciyuyae oTcyTcTBHS HOPMAaTHBHOIO JOKYMEHTa Ha MeTonbl U cpeactsa nosepku (I'OCT,
I'OCT P unu uHoro) pa3pabaTsiBaeTcs COOCTBEHHAs METOUKA MTOBEPKH B cooTBeTcTBUM ¢ PMI 51,
KOTOpasi MPOXOAUT OMpoOOBaHUE U TOPAOOTKY B MPOIECCEe MCIBITAHUN M KCIUTyaTallud CPEICTBa

U3MEPECHUM.
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[Tpuka3z Munnpomropra Poccuu ot 30 Hos6ps 2009 1. Ne 1081 «O06 yTBepkIeHUN TOPsIKA

IMPOBECACHUA HUCITBITAaHHUI CTaHAAPTHBIX O6p&3HOB Wi CpeIaCTB I/ISMCPGHI/Iﬁ B DOCIAX

YTBEPKJICHUS TUIIa.
PexomMmennanus

MU 3290-2010

MexrocynapCTBEHHBIN
CTaHJapT

I'OCT 8.009-84
MexrocynapCTBEHHbII
CTaHJapT

I'OCT 8.401-80
MexrocynapCTBEHHbBII
CcTaHJapT

I'OCT 8.030-2013

MU 156-78

MU 166-78

PykoBomsmui
JIOKYMEHT

PJI 50-487-84
PyxoBopsmuii
JIOKYMEHT

PJ1 50-488-84

['ocymapcTBeHHasi cucTeMa OOECIEUYEHHUs] €JUHCTBA HM3MEPEHH.
PekoMenganus mo moarotoBke, oGOPMICHHIO M PACCMOTPEHHUIO
MaTepualioB  MCHBITAHUM  CPEICTB  M3MEpPEHUH B  LEIsIX
YTBEPKJICHUS TUIIA.

['ocymapcTBeHHasi cucTeMa OOECIEUYEHHUs] €JUHCTBA HM3MEPEHHI.
HopMupyembie  METpOJIOTMYECKHE  XapaKTEPUCTUKU  CPEACTB
HA3MEPEHUM.

l'ocynapcTBenHass cuctema oOecliedeHHs] €JUHCTBA H3MEpEHUM.

Kiaccsl TouHOCTH CpeacTB uzMepenuii. O0mmme TpeOoBaHMs.

FOCY,Z[apCTBeHHaH cucteMa oOecIieueHus CAUHCTBA H3MepeHHﬁ.
FOCY,Z[apCTBeHHaH IMOBCPOUYHAA CXEMa IJIid CpCACTB I/ISMepeHI/Iﬁ
MarHuTHOM WHAYKOHUU, MArHUTHOI'O IMTOTOKA, MAarHuTHOIroO MOMCHTA
" Ir'paJuCHTa MarHUTHOM HHIAYKIOWH.

Metoauka IMOBCPKU pa60q1/1x CpeaACTB I/I3MepeHI/II>'I

MarHUTHOM IHOCTOAHHOI'O T10JI4A B

WHTYKITHH
or 1:10% 10 5-10 Ta.

nYana3oHe

Metonuka mnoBepkH pabOuMX CPEACTB U3MEPEHH MarHUTHOMN
MHIYKIUY IEPEMEHHOTO MarHUTHOTO MOJISI.

Meronnueckue ykazanusa. CpeactBa HM3MEpEeHUNM MarHUTHOM
WHIYKIIUYA TTIOCTOSTHHOTO MarHUTHOTO TOJISt OT 1-10'° 10 5102 T
oOpa31oBble. MeTobl U CpeicTBa TOBEPKHU.

Meroauueckue ykazanusa. CpeactBa HM3MEpeHUNM MarHUTHOM
MHIYKIIK TIEPEMEHHOTO MarHUTHOro nojs ot 1:10713 1o 3:102 Tn
obpasmnoBeie 2-ro paspsaga. Jwuamazon wyactor 1-20000 I

Mertonsl U CpesicTBa MOBEPKH.
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MoanucaHo k neyaTtn 25.12.2020. PopmaT 60%84/8.
MeyaTb odpceTHad. Meu. n. 22,3. Tupax 256 k3. 3akas Ne 60.

OTtneyvataHo B OO0 «Ctonuuay, r. Mocksa



