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OIIBIT INPOIrHO3A /10OKA/IbHBIX TEOAIHHAMHYECKHX
PHCKOB YEPE3 HHCTPYMEHTA/IbHBIE JIAHHBIE
H AHA/TH3 IHHAMHKH MUKPOCEHCMHYECKOIO

BEKTOPA

Cemunap Ne 11

n OHAITME O «IOKA/TbHOM Teou-
HaMWUYeCKOM pHCKe» B Ha3Ba-
HUM TpeOyeT TMOACHEeHWsA, MO KpaiiHei
Mepe, /1 HEWCKYIIeHHOIO uuTaTe/Is.
[IponomxutensHbIM  OTBIT CEHCMOOTH-
YeCKMX Hab/MoOAeHHI HeOoIlpPOBePKUMO
CBUZETe/bCTBYET: HapAay C IoscaMu
VHTEHCUBHBIX M YacCTblX eo/nHaMUye-
CKHX COOBITHIT (pa3pyIIMTe/IbHBIX 3eM/e-
TPSICEHUI, TOPHBIX YAAaPOB) CYIIECTBYIOT
06nacT, CeNCMHUUECKU Ctabo aKTHBHbIC,
Y [axe Takue, rae COOBITHS HCKIIOUM-
Te/IbHO PefKy WU He Habmoaaivch BO-
Bce. C oropoi Ha HazexkHbIe 3MITUPH-
YeCKHe [aHHble TPOU3BOAATCH U CeHC-
MHYeCKOe pParioHMpOBaHWE, U TIPOTHO-
3MpOBaHWe PHCKOB KaK aZeKBaTHoe
ODOOCHOBaHMEe HHXKEHEpHBIX pelleHU
npu ocBoeHun Tepputopuii [1]. Tpen-
/laraeMblM MOAX0/1, BK/IOYAIOIIKMM aHa/Hu3
MIPOCTPaHCTBEHHO - BPEMEeHHOI'o pac-
rpefie/ieHns MapaMeTpPHUYeCcKUX OLICHOK
MUKPOCEHMCMHUYECKOrOo BeKTopa, obec-
reyrBaeT CYLIeCTBEeHHBIN MPUPOCT 3d-
hbeKTHBHOCTH (OTepaTUBHOCTH, AeTallb-
HOCTH W 9KOHOMHUHOCTH).

Cnaboe mnpupoaHOe sIBIEHUe, W3-
BECTHOE KaK MHKPOCEMCMBI, - 3TO He-
MpepbIBHBbIM  KosebaTesIbHbI  MPOLIece
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[ePEeMeHHOr0 CITeKTPa/IbHOTO COCTaBa,
MO/ISAPU3ALIMM, MTHTEHCHBHOCTH.
BeacobbiTuiiHble MUKpOCencMbl (ho-
HOBble MHKPOIBMKEHUS BHYTPU TIeo-
cpelbl WM Ha ee TIOBEPXHOCTH), KakK 13-
BECTHO, MOBCEMECTHbBI Y M3MEHSIOTCH IO
YPOBHIO KOMITOHEHTHBIX YCKOPEeHUM Ha
MOBEPXHOCTH [PEUMYIIECTBEHHO B CYO-
CelicMOpa3BeoYHOM  Auarasote: 10° —
10% M/c® 1 1o COCTaBY CIIeKTpa B aAWa-
nasoHe: 0,1-20 I'u. VMimenno stot BuA
MHKPOCEHCM AB/ISieTCs OObIMHO TpeaMe-

TOM_Halllero N3y4yeHus.
N1 MHKPOCEHCMHYECKOIro BpeMeH-

HOTO psza ¥, OCOBEHHO, BHA ero CoX-
HOTO CIIeKTpa B IOC/IeiHe Toabl Bce
yallle CBA3BIBAIOT C OCOBEHHOCTAMU
CTPYKTYPHI, MaTepHa/ibHbIX U AWMHAMHUe-
CKMX CBOMCTB Cpedbl BOMIHM3U ITTO3ULIUMU
HabmoaeHnsi. JTO Tloc/ieiHee 3BeHO B
MHOT'O3BEeHHOM  (PU/IBTPYIONIEH  LIerH,
BK/TIOUAIOIIeH MCTOUHMK BO3MYIIEHUS U
adpdpeKTrBHbBIE TIYTH PacpOCTpaHeHst
MMPOU3BOAHOTO HMH(PA3BYKOBOIO  BO/I-
HOBOT'O TpOLlecca, — BHOCUT I7IaBHBIN
BK/IaA B XapakTep MHUKpoceiicM. Kou-
KpeTHee, BK/Iaa 3TOT oOllpeneneH MHO-
rOMEpHbIM (MO MMPOCTPAHCTBEHHBIM KO-
opAvHaTaM, IO BPEMeHH U IO SHepruy)
pacripesneneHieM OU3KUX BTOPUYHBIX



HMCTOUHHMKOB — peTpaHcisTopoB (BUP).
CripaBeanyBOCTb TOC/IEAHHX YTBEpKAe-
HUWI1 TeM Bblllle, UeM /Iydllle COr/IacoBa-
HHMe Ha KOHTaKTe: MMOBepPXHOCTh Cpe/ibl —
MPHUEMHHK MH(PPa3BYKOBOTO M3/1YUeHHs.

B kauectBe adpdertuBHBX BHP
[IEWCTBYIOT aKYCTHUECKH KOHTpaCTHbIE:
[HEeBHasi TIOBEPXHOCTb W HEKOTOpbIe
BHYTPEHHHe MeXI/IaCTOBble TPaHHLIbI, a
Takke TO/IOCTU, KaBepHbI, I71YOHMHHbIE
pasznombl (0COGEHHO TaK Ha3biBaeMbie
«@KTHIBHbBIE», TO eCTb «He 3a7/ledeHHbIe» 1
OBHOB/MAEMbIe WU «c1abo 3a/1edyeHHble»),
TPaHMLIbl APeBHUX (HbIHE MOrpeBGeHHbIX)

PeYHbIX A0/THMH Y MHTPY3VIBHbIX Te/l.
aKMM OOpa30M, B KaxK/AOM oIlpe/ae-

NeHHOM BPEMEeHHOM OKHE MHKPOCerc-
MHUECKUI BeKTOp (0 Be/rMdyuHe W 1O
HaITPaB/IGHHIO) KOHTPO/MPYETCH IOMU-
HUPYIOIMM 371eCh «CIIelIndPUUeCKUM pe-
3oHaTopom» - BUP ¢ uacroToi nopsaka
0,1-1 T'u. CratucTiyecku TMpencTaBu-
Te/lbHasi COBOKYITHOCTb OMHAKOBBIX IO
[TPOIO/IKUTE/IBHOCTH OKOH (OBBIMHO MX
He MeHee 40) mosBonsgeT AOCTATOYHO
Ha/IeKHO BBHIABUTH TepeueHs BUP, mo-
MUHHUPVIOIIMX B 30HE, OM3KON K I103U-
MK HaOmoneHWs, W OlpeaenuTh CTe-
MeHb 3HaYMMOCTH Kaxzaoro w3z BUP. B
OT/ZIeNbHBIX OKHAX MHOT/a Mpe/cTaB/e-
HBbI U WCIO/b30BaHbl Hapsaay ¢ BUP uc-
KYCCTBEHHbIE WCTOYHMKH (CBsI3aHHbIC,
HampuMep, C [AeUCTBYIOMNM BOINU3M
TPAHCIIOPTHBIM CPeACTBOM), MaKCHMYMBI
CTIEKTPOB HM3/1yYeH s KOTOPhIX OOBIYHO
CMellleHbl BIIPaBO MO OCH YacCTOT He Me-
Hee, ueM Ha 2-3 OKTaBbl, U TOITOMY

NCTRNOPPEHBKIE. MHCTPYMEHTa/TbHO.
nsyyeHne BMP u ux pexuma peanuzo-
BaHO IOCPeACTBOM ZBYX I7/IaBHBIX MMK-
POCENCMUYECKMX MeTOAMK: ObICTPOro
reoavHamuyeckoro ckpuHuHra (BI/IC)

U HEle_prBI/ICTOFO MonuTtopuHra (I1TMO).
/IC — 3TO CMHXPOHHbIE U3MePeHHUs

Tpex Bceraa eaMHOOOPasHO OpPHeHTH-
POBaHHBIX MO CTpaHaM CBeTa OPTOro-
Ha/IbHBIX KOMITOHEHT MHKpPOCEeHCMUYe-

CKOTO BeKTopa B avarnasoHe yactot 0,1-
300 Tu, BeIMO/HSAEMble Ha H3y4aeMoi
TePPUTOPHM B OIpe/e/leHHbI Ce30H U
BpeMsl CYTOK (HarpuMep, 71eToM, B YT-
peHHre 4ackl: oT 8 a0 12). [laHHble
BI/IC xapakTepy3yioT B CpeaHeM Co-
crosHve BVIP Bo BpemMeHHOM HHTepBa-
e U3MepeHui.

[lTopraTtvBHas TeXHMKa I1O/ICBbIX H3-
Mepenuit BI ZIC Bkouaer:

1. mpeuusuonHeie 3C akcenepo-
Metphl (/IB3-024),

2. GPS mnpueMHUK C TOYHOCTBIO
MO3ULIMOHUPOBaHUA (B I/1aHe) > 5 M,
dopmupyrommit SPS (RPS) koopanHart-
Hble bal/bl,

3. moneByio 1MPOBYIO CHUCTEMY
PervcTpaLyy KOMIIOHEHT MUKPOCeHC-
MMYECKOTO BEKTOpa C MPOAOMKUTE /b
HoCThiO 10 60 ¢, MX XpaHeHus U IIpe-

nobpabotku (Bubporecrep-MC).
ONeKTporMTaHue TeXHWKU:  CTaH-

fapTHOe, oT GOPTOBOM CeTH aBTOMOOU-
1.

[TporsBoanTenbHOCTh H3MepeHuit
3aBHCUT OT CTerleHU TPaHCIIOPTHOM A0C-
TYMHOCTH TO3WLIMH, BUAA TPAHCIIOPTa U
ITPOEKTHOTO Iara HabMoAeHHH (M3 OrlbI-

ta: ot 40 no 100 nosuLmii/cmeHa).
[IporpamMHBle cpeacTBa  IO/ICBO

npeaobpabotku aaHHbX BI/IC obecrie-
YMBAIOT:

1. onepaTWBHBIM aHaMU3 KayecTBa
pervucTpalmny KOMIIOHeHT MHUKPOCEeHC-
MHUECKOTO BEKTOpa M aBTOMAaTHUYEeCKU
dopMHUpYeMyI0 pPeKOMEeHAALIMIO M0 OIl-

THMU3ALIMY [TapaMeTpOB PerucTpaLiuy,
2. peructpaumio ¥ BeiBoa Ha 2KK-

MOHUTOP W/WM TedyaTh AAHHBIX K3Me-
pernsa X,Y,Z- KOMIIOHEHT MHUKpOCeric-

MHUECKOTO BeKTopa (YCKOpeHwUsl),
3. peructpaimio 1 BhiBoa Ha 2KK-

MOHHTOP W/WAM TedyaTb aMIVIUTYAHO-
YaCTOTHBIX ~KOMITOHEHTHBIX  CIeKTPOB

(BI'lP),
4. dopMUpOBaHHEe U IIOMNO/MTHEHUE

6a3bl naHHbIX BI/IC.
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Puc. 1. lNosuuuu 3C BI'AC, ouenku FI napaMerpa H 10Ka/H3alMsA 30H MOTEeHLHa/IbHO-
ro cabr-ahpeKTa B COOTHOLUEHHH C reo/orudeckum nporHosom [3], IOIOB MockoB-

CKoO¥i 001., 2006 r.
[lerenna:

1-18 — nuretsl npoduas 2: FisaHoBckoe-BockpeceHCK 1 MUKeThl CYOMepHANOHAIBHOTO MPOdu/Ist
4 Ha yuactke: COTHHMKOBO-3aBOPOBO BO/IM3M paHee YCTaHOB/IGHHOrO ceBepHoro Goprta [lauenm-

croro aBnakorera (C3-IOB anaroHasis KapThi).

KoHTpacTHbIM (Ha TMOpAAOK) M3MeHeHWeM OlLleHOK Fl mapameTpa Ha AMCTaHLIMM OKOIO 3 KM, TO
eCTb BBICOKMM TpaZieHTOM, Orlpeie/ieHbl 30HbI caiT-addpekra ceBepHee 1K 15 (mp.2) u [1IK 6

(rp.4)

PesynbraT nmpeaobpaboTku — 3TO, B
MepByio odepenb, OOOCHOBAHHOE CYXK-
fleHHe O KauyeCTBe COOpaHHBIX AaHHBIX,
VX TIPHUTOAHOCTU K [OC/IeAVIolel yr-
nybGneHHOM 06paboTKe, aHa/rM3y U WH-
Tepriperaluy Ha ctaHaapTHou [ 19BM.

[porpaMmHbIll NPOAYKT YyraybaeH-
HOM 0OpaboTKH MepeMeHHOro MHKPO-
CeMCMUYeCKOTro BeKTopa obecredrBa-
er:

1. pedopmatrpoBaHye
HBIX (Pa/IoB,

2. 3(pdeKTHUBHYIO CIEeKTPa/IbHYIO,
SHepPreTHyeckyio,  MOAAPU3ALIMOHHYIO,
[OVCIIEPCHOHHYIO  TapaMeTpHsalliio U
aHa/IM3 BPEMeHHBIX PAIOB [apaMeTpoB,

3. MHOTOMEpPHYIO CTaTUCTHKY BhI-
IlIeHa3BaHHbIX aHA/IMTHUECKUX OLICHOK B

cobpah-
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MOC/IeIOBATE/TbHBIX OAHOCEKYHAHBIX OK-
Hax.

B yacTtHOCTH, KOMMUeCTBeHHasi OLIeH-
ka Fl mapamerpa [2] — 31O yKasaTenb
CcpenHelr KPYTH3HBI MPaBoro cpe3a MUK-

POCEeNCMINYeCKOro CIeKTpa.
[IMO - 3TO COBOKYIMHOCTb AaHHBIX

BI'/IC 3a pasHble roabl, OTHOCAIMMXCA K
oaHOM U3 dethipex a3 11-netHero
LIMK/a CO/IHEYHOM AaKTHBHOCTU: MMHU-
MyMa, POCTa, MakCUMyMa WM Ccrlaza.
[aunpie TIMO xapakTepHsyioT A0ro-
BpeMeHHYIO AnHaMURY (pexumM) BUP, nx

3BO/TIOLIMIO.
HekoTopble MnepcrieKTUBHbIE ITPH/IO-

KeHnd H3YydeHrda AWMHaMHKW MHKPO-

CeMCMUYEeCKOTro BeKTOpa CBs3aHbI:
- C palioHUpOBaHHEeM CTaOW/IbHbIX

TeppUTOpHH  I71aTPOPMbI,  OaccerHa,
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A Fepetperse Mprzu\

1IMTa [0 YPOBHIO MHKPOCENCMUUYECKOU
AKTHMBHOCTH, OOPATHO MPOIMOPLIMOHAb-
HOMY CTeIleHW AO/ITOBPEeMeHHON YCTOM-
YMBOCTH T'eO/IOTMUYecKOr (PopMalliid U
CTeTNeHU COXPaHHOCTU 3a/lekel YI/ieBO-
ZOPO/IOB;

- C WIeHTU(UKALIMer W ceneklyen
BHP no ckopocTH, CTereHu U pexuMy

0,05
ny Fis

Puc. 2. Ilosuunu 3C BI/IC, ouenku FI
napameTrpa H /OKa/lH3alHsA 30HbI NOTeH-
HHa/IbHOTO caHT 3(cgeKra B COOTHOIUe-
HHH C reo/IOrH4eCKHM Nporuosom [3]
[lerenna:

[Muketsr 1-17 npodpymns 3:

Cepebpsnble [lpyasr — /lyxoBuubl. [OKHbIA
6opt [lauenMckoro aBrakoreHa Mo pPaHHUM
maHHbM BO6v3n [1K 10.

KoHTpacTHbIM (Ha MOPAAOK) M3MeHeHHeM oLie-
Hok FI mapamerpa Ha avcTaHumMy OKoo 3 KM,
TO eCTb BBICOKMM TPaaMeHTOM, OlpeaeneHa
30Ha MOTEHLIMA/IBHOrO calT-adpdpeKkTa ceep-
Hee [1K 10

«3a/MeurBaHMs» - Pe-KOHCOMUAALINM;
- C YTOUHEHHeM IIPOTrHO30B MecTa U

BpeMeHHU MOTeHLIMa/IbHOTO KaTacTpOdu-

YeCKOTo (3KCTPeMasIbHOrO) COOBITHS;

- C OIlepaTHBHOM OLIGHKOM BUOPO-
Harpy3ku U YCTOMUMBOCTH BCTPOEHHBIX
B Cpeay WHAKEHePHBIX COOPYKEHMIT;

- ¢ MHOroakTOPHBIM KOHTPO/IEM
[epeMeHHON TeOMeTpHU MNOrpPeBeHHBIX
KaHa/IOB MaccollepeHoca (FpyHTOBOM
BOBI), CTelleHW WX BOAOHACHIIeHN s,
FePMETHUHOCTH TIOA3EMHBIX Ta30XpaHu-
UL ¥ TeMIOB POCTa HaBeAeHHOM Cemc-
MMUECKOM aKTMBHOCTM B ITpoLiecce Hed-
Tea06bIUU H/UMY 3aBOAHEHUS 3a/1eXKHU.

YenemHsIf OMbIT MCTIONb30BaHUsA Ha-

Puc. 3. INosuuuun 3C BI/IC B cooTHomeHHH ¢ reonorudeckum nporHosom [3], Kanyx-

cKast H MockoBckas 061., 2006 r.
[lerenna:

[Mukersr 1-29 cybmepuanonansHoro npoduas 1 Ha yyactke: [letunHo-Kybunka. Ha yuactkax
apeBHero (Dg) rpaHUTHOrO OCHOBaHMs ocazouHoro kKomriziekca (MK 1,2), MHTpysuu OCHOBHOTO
cocraga (1K 12-14), B6nuzu 1oxHoro 6opra [TauesMckoro aemakoreHa v coenrHenys ero ¢ Moc-
KOBCKUM aBriakoreHoM ([TK 29) o6Hapy:keHbl HU3KME 3HadeHust olieHoK Fl mapamerpa. Oanako,
TNATUEeHTRI — UMenNeHHKIe: R0HKI TIOTeHT TUA/TRHRKIX CaﬁT-Q(h(hQKTOR He RKRIAR/TCHHRI.
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3BAaHHOTIO TIO/IXO/Aa 3a Ioc/enHee aecs-
THetHe uMmeetcs B MockBe 1 MockoB-
ckoll obmactu, B TBepckoit, /leHuH-
rpaackor, BopoHexckor v Kanyxkckon
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obrnactax Poccun, a Takke B BOCTOUHOM
U ceBepo-BoctouHor Pymbinny. [pu
5TOM UTOTOBbIE OLIeHKH He3aBUCHMO



DenepansHas Tpacca [TaBnosck-Kanau Ha /lony, K O3 ot MamoHoBKU

[lerenna:

FPaHULIBl  MHTPY3UB-
HBIX Te/lI OCHOBHOI'O
U YAbTPaOCHOBHOI'O
cocTaBa B I71aHe 10
PaHHMM AaHHBIM;

[IPOCTPAHCTBEHHOE
pacripeneneHye Ko-
NMMUYECTBEHHBIX Olle-
HoK FI mapamerpa;

nsominus (F1=0,06)
Gornee  06OCHOBAH-
HO W [eTanbHO Xa-
paKTepusyeT n1aTe-
PanbHYIO  TPaHMLY:
BMellalolMi  oca-
[OYHBIM  KOMII/IEKC
(FI<0,06) — wunTpY-

3MBHOE Terno
Puc. 4. Nosuunn 3C BI'/IC B cooTHOIIEeHHH 'FI>0,06).
c reonoro-reo¢gusndeckum nporuosom, BKM, 2006 r.
[lerenna:

-|{Bo3ne kaxmoit mno-
it l:IpOCbI/IIIH 12
. |(3anuTBIM KBaZpaTt ¢
Yl praxkkOM) YKasaHbI
koopauHatel  (GPS)

Merpa (M/c). Ha-
VIMEHOBAaHWe [03U-
UMK U/WMA ee Ho-
Mep - B IIpsMoO-
YrO/IBHOM paMKe

f
.r:_,' 1Shing

AL e
¢GPS Map Detal

Puc. 5. Nosuunu n pesyasrarsl 3C BI'/IC B COOTHOLIEHHH C reo/IOrH4eCKHM NPOrHO-
3om [3] IOB Teeckoii 061., 2006 r.



MOATBEPKAEHbl [aHHBIMU OGYpeHUs, BbI-
COKOTOUHOM TIpaBU- M Te/reMeTpuH,
CeriCMOpas3sBeKH.

[puHLIMTHAABHBIM BOIIPOCOM B CBSI-
31U C TeMOW CTaTby SB/AETCH C/leayio-
umit. CymectByeT M CBA3b (M Kakas)
Mexay CTPYKTYPHO-BellleCTBeHHbIMU
OCOBEHHOCTAMU T'OPHOTO MacCHBa C Of-
HOM CTOPOHBI, MPUBA3KON TOTeHLIKa/b-
HO OIIaCHBIX 30H BBICOKOI'O IeOAWHaMU-
YeCKOIO pUCKa — C APYror U KO/IU4ecT-
BEHHbIMU OLIeHKaMM MHKpOCeHcMHrye-

CKHX TTapaMeTpoB — C TpeTheit?
KaueCTBe OYeBHIHOrO M MO/I0KH-

Te/IkHOro OTBeTa Ha puc. 1-3 npeacras-
nensl cBexue pesynbratel 3C BI/IC B
MO3WLIMSAX UeThlpeX Mpodpurieit, nepece-
Kaomrx MockoBckuit u [ lauenmckuii
aBnakoreHn! (toxHee Mockenl). [Ipo-
CTpaHCTBEHHOE pacrpe/enieHne Kou-
yecTtBeHHbIX olleHOK Fl mapamerpa xa-
pakTepyayeT MHTerpa/sibHble  YIrpyro-
BSI3KME CBOWCTBA TeOoCpesibl: BbICOKHE
YPOBHU COOTBETCTBYIOT ITPEUMYIIECT-
BEHHO VIIPYrod peakLMu cpeabl Ha

BHeIlllHee BO3MVIlleHHe, HH3KHe — Bf3-
Kott. /loKasbHble 30HbI KOHTPACTHOIO
rnepexozna (OT 3KCTpeMaslbHO HU3KOTO K
3KCTPEMaribHO BBICOKOMY YPOBHIO U 00-
paTHO) SBASIOTCH TOTEHLMA/IBHBIMHA HO-
cutensaMu camt-adpcpekta [4], upeBaToro
OMacHBIMK TeOAMHAMUUYECKHMU T0oc/1es-
ctBusaMU. Puc. 4 v 5 B Tex xe rnapamer-
Pax XapaKTepHU3YIOT MHTEerpa/ibHble YIl-
PYro-Bsi3KMe CBOWCTBA /ABYX YCTOMUMBBIX
UYYaCTKOB:

- C Me/fKO 3a/lerailouier UHTpY3ren
OCHOBHOTO  cocTaBa (BopoHexckui

KPUCTA/ITMIECKH Maccus, BKM);
- C IPaHUTHBIM OCHOBAHWEM, MOACTH-

/AIOIIMM MOIIHBIM OCAA0YHBIM KOMIT/ICKC
(Konakoso — [ly6Ha, ~ 400 km?) coot-

BETCTBEHHO.
[pubvkeHHO MOIIHOCTb CKHH-C/IOsI

(mmn BYP), ¢ KOTOpBbIM CBsizaHbl Mapa-
MeTpUYEeCKHe OLIGHKM, COCTaB/IseT Ha
puc. 4 Bemunny okorto 350 M, Ha puc.
5 — nopsinka 1 gm.
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