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PEKOMEHJIAILIMA MC3-R P.1321-1

®AKTOPBI PACITPOCTPAHEHMUSA PA/IMOBOJIH,
BJIMAIOIIHNUE HA CUCTEMBbI, UCITIOJIB3YIOIIIUE METO/bI
A®POBON MOAYJISIIIUA HA HY U CU

(Bommpoc MCD-R 225/3)

(1997-2005)

Accamb6iest paguocszu MCD,
Yuumuleast,

a) 9TO B HaAcTosmmee Bpemsa B pamkax Bompoca MCD-R 217/10 umccrnemyroTcss MeTombl MUGPOBOM
Moxayssauy Ha HY u CY y1st 3ByKOBOTO paTioOBEIIaHMS;

b) 9TO JUISI  BBIOOpAa METOMOB MOIYJSIIMHM HeoOXoamMma WH(OpMaIms O XapaKTepUCTHKAX
pacrpocTpaHeHHsl PaJHOBOIH HA 3TUX YaCTOTaX,

pexomenoyem,

1 4yT00OBI HH(pOpMaNus, coepkamasics B [Ipunoxennu 1, npuHUMaNIach BO BHUMaHHUE MTPH pa3paboTKe
MeTon0B nudposoit moxysmmuu Ha HY n CY.

Hpuiaoxenue 1

1 BBenpenne

BonpmmHCTBO  pamuoBemaTenbHBIX  CITyk0, padoratommx B HY wm CY gmamazoHax, HWCHONB3YHOT
XapaKTEPUCTUKN PACIPOCTPaHEHHS TIOCPEICTBOM 3eMHOW BONHBI (cM. Pexomenmammro MCO-R P.368).
Bennunna mnpenenpHON 30HBI OXBaTa B JHEBHOE BpeMs M IpPHU OTCYTCTBUM IIOMEX OIpenesnsieTcs
WHTEHCUBHOCTBIO PAJAHMOLIYMOB, BBI3BAHHBIX I'PO3OBBIMHU Pa3psAAaMU U MPOMBILUICHHBIMA UCTOYHUKAMHU (CM.
Pexomenparmuio MCO-R P.372), a Takxke 3aBHCHT OT TpeOyeMOro COOTHOIICHHS CHUTHAN/IIyM. B TemHOE
BpeMs CYTOK CTAHOBATCS BaXXHBIMH PEKHMBl  paclpoCTpaHEHUs] B  HOHOC(epe IOCPEACTBOM
MPOCTPaHCTBEHHON BONHBI (cM. Pexomenmanmio MC3-R P.1147). B cmydae aHamoroBoW aMIDIUTYIHOMN
MOJIYJISIIMU 3TH PEKUMBI OIPAHUYMBAIOT 30HY OXBaTa, MOCKOJBbKY MHTEP(EpEeHIHs 3eMHBIX U MEHSIOIINXCS
MIPOCTPAHCTBEHHBIX BOJH C 3aJEPXKKOM Mo (asze BeAeT K TOMY, YTO KauyecTBO NPUHMMAEMOTO CHIHaia
CTaHOBUTCSI HEYJOBJCTBOPUTEIBHBIM. B HOUHOE BpeMs CyIIECTBEHHBIE NOMOJIHUTENBHBIC ITOMEXH MOTYT
OBITH BBI3BaHbI TAKXKE CUTHATAMH OT APYTHX yNAJICHHBIX UCTOUYHUKOB, PACHPOCTPAHIIOIIUMUCS TOCPEICTBOM
MPOCTPAHCTBEHHOW BOJIHBI, YTO TAKXE MOXKET OTPaHHUYUTHh 30HY OOCIYXHMBAaHHUS O TaKHUX Pa3MEpOB, MpHU
KOTOPBIX IOCTAaTOYHO CHJIBHBIM CHTHajl oOecreunBaeTcs 3eMHOI BonHOU. [lanee B HactosimeMm [lpunoxxennn
aCTIEKTHI BO3JEHCTBUS MMOMEX OT APYTUX CUTHAJIOB PacCMaTpUBAThCS HE OYAyT.

3¢ PeKTHBHOCTE METOJOB U(POBOM MOAYIISLINH MOXKET 3aBUCETh TaKKe OT MPHCYTCTBUS MOJ C 3aJePKKOMH
CUTHAJIOB, OJHAKO NpPU NPABWIBHOM IUIAHUPOBAaHMHM METOAAa MOIYJSIIMUA 3TO SIBJICHHE MOXKHO
KOMIIEHCHPOBaTh WJIM AaXe MCIOJIb30BaTh. B HactosmeMm [IpuinokeHMH NPUBOAATCS HEKOTOPHIE OYEHB
MPOCThIE MOJETH, ONHCHIBAIOIINE PACHPOCTPAHEHHE B YCIOBHAX MHOTIOIy4eBOCTH. OKMOAETCS, YTO 3TH
Mojenu OyayT MPUTOIHBI IPH pa3paboTKe METOAOB MOAYJSLHUH. B 3aBHCHMOCTH OT BBIOPAaHHOTO METOAA
MOJIYJISIIMU MOXKET BOSHUKHYTh HEOOXOANMOCTh B 00JIee TOUHBIX METOAAaX MPOrHO3UPOBAHUS, HCIIOIB3YEMbIX
IIPY TIAHUPOBAHUH OOCITY>KUBAHUS.
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2 Pexxumbl pacnpocTpaHeHusi paguoBOJIH

2.1 PesxnMm pacnpocTpaHeHusi MOCPEACTBOM 3¢MHOM BOJIHBI

3eMHas BOJIHA 3a4acTyr) MOXKET ObITh HecTabwibHOW (cM. 1. 4). Kak mokazaHo B Pexomenpmanmun MCD-R
P.368, ammunTyna curaanga 3aBHCHUT OT JAJIbHOCTH PACIHPOCTPAHEHHS U OT JJEKTPUYECKHX XapaKTEPUCTHK
3EMIIH.

2.2 Pe:xnmpl pacnpocTpaHeHusl MOCPEACTBOM HpOCTpaHCTBeHHOﬁ BOJIHbI

B naeBHOE BpEMs CYTOK ociabieHHe CUTHANIa B HIDKHEH yacTu D-o0mactu I/IOHOC(l)epLI B 3HAUYMTEIIBHOU MEpe
OrpaHNMYMBACT HCIIOJB30BAHHUEC PACIIPOCTPAHCHUA [MOCPEACTBOM HpOCTpaHCTBeHHOﬁ BOIHEL. B 3TOM
HpI/IJ'IO)KCHI/II/I AKICHT ACJIaCTCA Ha  HOYHBIC  YCJIOBUA, Korga pacnpocTpaHeHue MnoCpeaACTBOM
HpOCTpaHCTBeHHOﬁ BOJIHBI MOKET CTaTh CYIIECCTBEHHBIM MOMCHTOM.

Ilocne 3axoma comnna E-cnoit nmonHocdepsl ymeHblaeTcs, OJHAKO KpuTmyeckas dactoTa foE Oyner
cyuecTBoBaTh B npezenax CY nuana3zoHa paauoBelIaHMs, 10 KpalHel Mepe, B T€UEHHE MEpBOM MOJIOBHUHBEI
Houn. CHTHaNbl C 4acTOTOW MEHbLIEH KPUTHYECKOW Bcerda OyIOyT OTpaxkaThcs OT ciosi E, momnmepkuBas
TakuM 00pa3oM MHOTOCKaukoBOe oTpakeHHe. Ha Oonee BBHICOKMX 4YacTOTaX CHTHAJBI MO-HPEKHEMY MOTYT
oTpaxatbcs oT ciosi E, ocoOeHHO Tpu pacnpocTpaHeHHU Ha JajlbHUE PACCTOSHUS, OJHAKO OHU OYAYT TaKKe
U TIPOHUKATh CKBO3b cioi E, oTpaxkasdce 3areM OT pacrmosiokeHHoro Hajg HuM cinos F. Ha pucynke 1 c
MTOMOIIIBIO TIPOCTOM MozienH ciiost E moka3aHbl BO3MOKHBIE MOABI CUTHaNA 171 Tpex JyactoT B CH nuamasone,
a TaKXke MPOJEMOHCTPUPOBAHO, KaK MEHSIOTCS MOJBI B 3aBUCHUMOCTH OT JANbHOCTH PAcHpOCTpaHEHHS U
BPEMEHHU TOCJIE 3aX0Jla COJHIA. DTH MOJBI UMEIOT BPEMEHHYIO 33JIepKKy IO CPaBHEHMIO C MOJIOW 3eMHOM
BOJIHBI.

B Pexkomenmariuu MCD-R P.1147 u3noxkeH MeTOA MPOTHO3ZUPOBAHUS MOIIHOCTH CJIOXHOTO CHUTHANA IS
BO3MOKHBIX MOJI PacIpOCTPaHEHHs] MOCPEACTBOM MIPOCTPAHCTBEHHON BOJIHBI, OAHAKO 3TOT METOJ HE JAET
HeoOXoauMoN uHpOpMau 00 OTHOCHTEIBHBIX aMILTUTYJaX OTACIbHBIX MOj. B Pekomenmaruu MCH-
R P.684 conepxxutcs Takas uHbopMaIlys, XOTs OHA M MPEJHA3HAYCHA B MEPBYIO OYEPE.b JJIS YaCTOT MEHee
500 k['n. B wactHOCTH, B 3TOM PekoMeHmanuu NpUBOAATCS 3Ha4YeHUs Kod(hduimeHTa HoOHOCHEpHOTro
OTPAKEHUSI B YCIOBHUAX MHUHHMYMa COJHEYHOM aKTUBHOCTH, IIOJYYEHHBIE Ha SKCIEPUMEHTAJIbHBIX
pe3yJibTarax, a TaKKe Ha ONPEJAEIEHHBIX MPEAIOI0KEHHIX, U3TI0KEHHBIX TaM XKe.

3 Pa30poc BpeMeHHBIX 3a/iep:KeK B YCIOBUAX MHOT0Ty4eBOCTH

Ha ocHOBe ymoMsiHYTBIX BBIIIE IMPOCTBIX MOJENEH PacIpOCTpaHEHHS Ha PUCYHKE 2 TOKa3aHbl 0)KHUJacMbIe
MeMaHHbIe 3HAYCHUS HANPSHKEHHOCTH IOJISI U OTHOCUTENFHBIC BPEMEHHbBIS 3a/ICPIKKH IS TPEX JJIMH TPacc,
100, 200 u 500 kM, u aByx yactot, 700 kI'u 1 1 MI'u. HanmpspkeHHOCTH MO paccyuTansl Juist 3.M.u.M. 1 kBT
Y HE YYHTHIBAIOT BIHMSHUS TUArpaMMbl HAMIPAaBIEHHOCTH Nepearollell aHTeHHBI B BEPTUKAIBHOM TIOCKOCTH,
KOTOPO€ MOXKET BBIpAXKAThCS B YMEHBIIEHHWH YPOBHEW CHUTHAJIOB, PACIPOCTPAHSIONUXCS IMOCPEACTBOM
MPOCTPAaHCTBEHHON BOJHBI Ha 00Jiee KOPOTKUX PACCTOSHUSIX.

Moga, cootBeTcTByOMmAas ) MC, OTHOCHTCS K 36MHOU BOJIHE, & HAMPSIKEHHOCTH TOJS MOKAa3aHbl U TPeX
3HaYEHMH NPOBOAUMOCTH TMOYBbI, 5 Cum/M (Mopckas Boxa), 102 (rumomopoxanas mousa) u 1073 (GemHas
ITOYBA).

Ha xomMnoHeHTaX 3eMHOI BOJIHBI YKa3aHbl COOTBCTCTBYIOIIUEC MOJBI U HpI/I6J'II/I31/IT6J'ILHBIC YPOBHU MCAUAHHBIX
3HAYCHUH HAMIPpsKEHHOCTU TTOJIL JIST YCTBIPEX YaCOB IIOCIIC 3axoJa COJHLA INpU MHUHUMYMC COJTHCYHOM
AKTHUBHOCTH.

Ha pucynke 3 nokaszaHa 3ajep)kka OJHOCKaYKOBBIX HPOCTPAHCTBEHHBIX MOJ, OTpaXXeHHBIX 0T obnacreil E n
F, no oTHomeHuI0 K 3eMHOI BOJHE, A Tpacc MpoTskeHHOCThio 10 1000 kM, a Ha pucyHKe 4 NpUBEICHBI
OTHOCHUTEJBbHBIE 33A€PKKU MEXIy OIHO- © MHOTOCKauKOBBIMH MOJIAMH IPOCTPAHCTBEHHON BOJHBI.

OcoOblif  WHTEpEC NpEACTaBIsET [UaNa30H pPAacCTOSHUM, M KOTOPOrO AaMIUIMTYIbl CHTHAJIOB,
PacIpoCTPaHAIOUIMXCST MOCPEACTBOM 3E€MHOH M NPOCTPAHCTBEHHOW BOJHBI, NPUMEPHO OAWHAKOBBI,
MOCKOJIBKY 3aMUpPaHUsl, BO3HUKAIOLIME B 3TOM AMANA30HE PACCTOSHHUM, YpE3BBIYANHO CYIECTBEHHBI. DTOT
IMara3oH ObUT Ha3BaH "30HOW HOYHBIX 3aMHUpaHUi" W YacTO SIBIISETCS OTPaHUYHMBAOIIUM (AKTOPOM IPU
omnpeneneHnu paanyca aeictus CY paanoBenianus ¢ XOpOIM KadeCTBOM.
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PUCVHOK 1
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PUCYHOK 2

IIpumepsl pazdpoca BpeMeHHbIX 3a/iepiKeK
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PUCYHOK 3

3anepikka CHIHAJIa NPOCTPAHCTBEHHOM
BOJIHBI OTHOCHTEJILHO CUIHAJIA
3eMHOI BOJIHBI
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PUCYHOK 4

O01masn 3aep:KKa CUTHAJIOB,
PacnpoCcTPaHSIIOLINXCS MOCPEACTBOM
NMPOCTPAHCTBEHHOI BOJIHBI,

JUIS1 PA3JIMYHOT0 YMCJIA CKAYKOB
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4 HN3MeHYNBOCTDL

HanpsokeHHOCTh TONST HAa3eMHBIX DPAJHOBONIH MOXKET HM3MEHSTHCS C H3MEHEHHEM 3WMHUX TeMIepaTyp.
CpenHuii To10BOM pa3dopoc (Pa3HOCTh MEKAY MECSYHBIMHA MEIMAHHBIMH 3HAYSHUSIMHA HATIPSHKEHHOCTH TIOJIS B
3UMHUE W JeTHue Mecsnsl) mans monockl 500—1000 k['m mpuenen B tabmuite 1 mnsg mmporsl CeBEepHOTO
MOy IAPHs, TJIe CPEAHAS SHBapCcKas TeMIepaTypa Hinke npumepHo 4°C.
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TABJIMIA 1

Cpeansisi Temneparypa sinBaps, °C,
aJis1 CeBepHOro moJiymapus 4 0 -10 -16

JAnana3oH usmMeHeHuil ypOBHEH
HANPS:KEHHOCTH 0JIs1 3MMa—JjieTo, 1b 4 8 13 15

[IpocTpaHCTBEHHBIE MOJBI TOABEPKEHBI JOITOCPOYHBIM HM3MEHEHHUSIM OT HOYM K HOYHM, KOTJa YacOBHIE
MeMaHHbIe 3HAYEHMsI paclpeAessitoTCs 10 JOr-HOPMAIbHOMY 3aKOHY C MOJYMHTEPICLMIIBHBIM pa3MaxoM B
unTepBane ot 3,5 no 9 n1b. B mpenenax uyaca 3aMupaHus OTAENBHBIX MOJ TaKXKE paclpenesiaeHbl Mo JIoT-
HOPMaJIbHOMY 3aKOHY; JAaHHBIX U3MEPEHUH MOKa HEMHOr0, HO MOXHO CYMTaTh, YTO XapaKTEpPHOE 3HAUYECHUE
CTaHIapTHOTO OTKJIOHEHHs cocTaBisgeT npumepHo 3 nb. Yacrora 3ammpanuil cocraiser npumepHo 10—
30 3amupanuii B yac.

Pacnipenenenue 3amMupaHuii curHajma JUIS  ClydaeB, KOTJa HEOOXOJUMO paccMaTpuBaTh COCTaBHYIO
aMIUTUTYy MOJl 3€MHOM BOJIHBI U MPOCTPAHCTBEHHOM BOJIHBI, TO €CTh KOTJa MpHEMHAs CUCTEMa HE MOXKET
pasaenuTh MO, 00cyxnactcs B Jlobasiienun 1.

C,I[BI/II‘ qaCcTOT MO HpOCTpaHCTBCHHOI\/'I BOJIHEI, O6yCJ'IOBJ'I€HHBII>i JAOIICPOBCKUM Sq)(l)eKTOM Ipu OTPpAKCHUUN
OT ABUIKYIIIUXCA CJIIOCB I/IOHOC(I)epI:I, 6YI[CT HCBCIIUK.

5 BoIBOaBI

B Pexomenmanimu MC3-R P.1407 yka3zan HaOop mapaMeTpoB, HCIOIB3YEMBIX Ul OMHCAaHUSA 3(PHEKTOB
MHoronmydeBocTd. "OKHO 3a/IepKKH", coepikaliee, ckaxeM, ooiee 98% oOmieit SHeprun, B COOTBETCTBHH C
PUCYHKOM 2 HMeEeT BEeNHMYMHy MeHee 3 Mc. MOXHO 3aMETHTh, YTO TNPU HEKOTOPBIX O0CTOATENhCTBAX
aMIUTUTY/Ia KCXOTHOW MHOTOJTy4eBOW KOMIIOHEHTHI He OyIeT MaKCHMaIbHOMH.

Jlomostnenue 1
K [Ipuiaoxennro 1

AMHJ’II/ITyI[y CJIOKHOI'O CHUrHajJa, e, ABJIOMIYHOCH KOM6HHaHH€ﬁ YCTOI\/'I‘II/IBOI\/’I 3€MHOIl BOJIHBI H
HpOCTpaHCTBCHHOﬁ BOJIHBI C JIOT-HOPMAJIbHBIM pAaCclpCACIICHUCM, MOKHO MOJIYYUTh KaK CYMMY MOMHOCTCﬁ:

_ 2 2
e=1le;, +e ,

TZie e, ¥ ¢; — YPOBHU KOMITOHEHT 3€MHOW W TIPOCTPAHCTBEHHOW BOJIH, OOBIYHO BHIpaKEHHBIE B MKB/M.

CocraBisitoniasi MMPOCTPAHCTBEHHOW BOJHBI, e;, paclpesielieHa N0 JIOr-HOPMAajJbHOMY 3aKOHY (CM.
Pexomenmarimto MCD-R P.1057, ypasaenwue (6)). i ymoOcTBa mmoiararoT Kak OBI, YTO COCTABIISIOIIAS
3eMHOM BOJHBI TaKKe pacrpesieneHa 1o JOr-HOPMAalTbHOMY 3aKOHY, a2 OKOHYATENBHBIN pPEe3ylbTaT MOXKHO
MOJYYHTh, IPHHSB CTaHAAPTHOE OTKIOHEHUE paBHbIM 0 1b.

KomOuHatus 1ByX JOT-HOPMANBHBIX PacIpeesieHril TakKe SBISETCS JOT-HOPMaIbHBIM paclpeielieHHeM, B
KOTOPOM CpeIHUH yPOBEHb €CTh CyMMa OTJIENBHBIX CPETHIX YPOBHEH (TO €CcTh M0 aMIUIUTYAE, HO He B 1b), a
JIMCTIEpCHUS SIBISIETCA CYMMOM JIBYX JUCIIEPCHUH.
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Hns  nor-HopmaneHOTO pactpenenenus (cM. Pexomenmammro MCD-R  P.1057) cpemnee 3HaueHwe u
CTaHJapTHOE OTKIIOHEHHE YPOBHEW curHana (MKB/M) onpenensrorcs Kak:

2
cpennee=c" % /2

2 2
CTaHAAPTHOE OTKJIOHEHUE = \/ezm -e° (ec — 1) ,

rac m — CpeaHee 3HAYCHUEC, a O — CTAHIAPTHOC OTKIIOHCHHUE JIOT-HOPMAJIBHOI'O PACIIPCACIICHUA.

VYuauThBas ~ BBIIICONMUCAHHBIE  COOOpaKEHHS, MOXKHO  OIIGHUTh  MapameTpbl  KOMOWHHPOBAaHHOTO
pacnpenenenus. B Tabnuue 2 mpuBeneH MpUMEp TMONYYEHHBIX TakUM 00pa3oM pe3yJbTaToOB IpHU
CTaHJapTHOM OTKJIOHEHHH JIOT-HOPMAJIBHOTO paclpeleieHnss KOMIIOHEHTHl IPOCTPAHCTBEHHOH BOJHEI,
paBHOM 3 1b.

TABJIULIA 2

Cpennuii ypoBeHb, OTHECEHHBIN K CPETHEMY

ej/ ep . . CraHgapTHOE OTKIOHEHHE
3HAYCHUIO ypOBHSI COCTAaBJIAKOLIEN 3€EMHOU BOJIHBI
0,5 (- 6 nb) +1,3 1B 0,72 nb
1 (0 1B) +4.4 1,35

2 (+ 6 nb) +5,7 2,0




