11 a1 R G T ]

Texronocuu éezic.uopa3ee0xu, Ne 4, 2015, c.61-73

doi:10.18303/1813-4254-2015-4-61-73

Wik AR ool

http://ts.sbras.ru

YK 550.344

NCCNENOBAHUE BO3MOXHOCTU KAPTUPOBAHUA 30H TPELLMHOBATOCTM
B BAXXEHOBCKOW CBUTE MNPU UCMNONb30BAHUU OBMEHHbLIX PACCEAHHbIX BOJTH
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B pabore ¢ ucnonp30BaHMEM CETOYHO-XapaKTEPUCTIYECKOTO METOA YUCIEHHOTO MOIEITUPOBAHUS pac-
CYMTaHbl BOJTHOBBIE I10JIS1 OTKJIMKOB OT TPEX TUIIOBBIX MOZENe 6aXKeHOBCKO CBUTHI, COLEPXAIIMX TPEILIUHO-
BaThle IUIACTHl MajoOil MOLUHOCTM, 3alloJHEHHbIe dioumoM. [lokasaHo, 4TO M3HAYAJIBHO cinabasgs oOMeHHas
paccessHHas BOJHA, coaepXalas OCHOBHYIO MH(MOPMAIIMIO O TPELIMHOBATHIX 30HAX, MOXET ObITh CYLIECTBEH-
HO YCWIEHA B pe3y/bTaTe NMPUMEHEHMs LIEHTPaJbHbIX cucteM HaomoxeHuss MOI'T ¢ 3C-perucrpauueir u
CHEUVAIbHBIX Tpollenyp 06paboTku. IlonmydeHsI mepBbie pe3yabTaThl, IOATBEPXKIAIOIIHE TOTEHUUATLHYIO
BO3MOXHOCTb BBIIEJIEHVS Ha CYMMapHOM BPEMEHHOM Da3pe3€ B LI€JIEBOM MHTEPBAJE TPELIMHOBATHIX 30H B
6akeHOBCKOU CBUTE TT0 aHOMAINM OOMEHHOM PACCESIHHOM BOJIHBL. i

Yucnennoe modeauposarnue, 6ax*ceHo6cKaa ceuma, 00MeHHble PACCEsHHbIE 60Hbl, MPEWUHOEAMbIE NAACHIbL,
3C-pecucmpayus

INVESTIGATION OF POSSIBILITIES FOR MAPPING FRACTURED ZONES
IN THE BAZHENOV FORMATION USING SCATTERED CONVERTED WAVES
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Numerical modeling, based on grid-characteristic method, is used to compute wavefields of seismic respon-
ses from three typical Bazhenov Formation models containing thin fluid-filled beds. It is shown, that the origi-
nally weak scattered converted waves, containing principal information on fractured zones, can substantially be
enhanced by employing 3C split-spreads to record CMP reflections, and by using special processing procedures.
The initial preliminary results have been obtained that confirm potential possibility of bringing out Bazhen For-
mation fractured zones within a stacked time section target interval from scattered converted wave anomalies.

Numerical modeling, Bazhenov Formation, scattered converted waves, fractured beds, 3C-recording

BBEJIEHUE

3HayeHUEe MCTIOAb30BaHUA HEMTSIHOTO MOTEHLIMAIA
6a>KEeHOBCKOM CBUTHI ITOCJIC TOJIYYEHUs MPOMBILUIEHHBIX
TIPATOKOB Ha LIEJIOM Dsifie pa3BeJOMHBIX TUIOIANei o61up-

Horo 3amagHocubGupckoro 6acceiina (1 MitH KM2) TpygHO

nepeoleHUTb. OmHaKko 3¢GdHEKTUBHON METOOVKM ITOMCKa
Y pa3BeAKy 3ajiexeit HeTH B OTVIOXKEHMSIX 3TOM CBUTHI,
HE CBSI3aHHEIX CO CTPYKTYPHBIM (haKTOPOM, IO HACTOS-
LIIEr0 BpEMEHM HeT. B mociemHee ACCATUICTHE YCHUIUS
CeiCMOpa3BEeIYMKOB OBUTM HalpaBJIEHBl Ha pPa3paboTKy
METOAOB IPOTHO3UPOBAHUS MPOAYKTUBHOCTH O TUHAMM-
YECKUM XapaKTePUCTHKAM IMPOIOIbHBIX OTPAXEHHBIX
BOJIH, OCHOBaHHBIX Ha MOMCKE UX CTATUCTUYECKUX CBI3EH
C TOKa3aTenaMy HeTeHaCHIEHHOCTH IT0 UMEIOLIUMCS
ckBaxyrHaM. OIHaKO CTATMCTUYECKYE 3aBUCUMOCTH, 0bec-
MEYNBaIOLIVIE YIOBIETBOPUTENBHBIE PE3YAbTaThl B paiio-
HE HaCTPO¥MKU, KaK MpaBUiIo, He paboTaIOT Ha HOBHIX IUIO-
LIAISX.,

B nocnennue 5—7 et Ha psige 0OBEKTOB GBUIM ITOJIY-
YEHBI JAHHBIC OETATBHBIX WCCIIEIOBAaHUN, OXapaKTepu3o-
BaBIUMX BHYTPEHHIOIO CTPYKTYPY M OCOOEHHOCTH JIMTO-

© B.B. Jlepsnt, W1.E. Kacos, I1.B. Ilerpos, 2015

JIOTMYECKOTO U NETPODU3NIECKOro COCTaBa 6askeHOBCKOIT
CBUTHI B CKBaXXMHaX, AaBLINX 3HAYWTEIbHBIE IPUTOKHU
HedTH [3yboB, ITopmeiictep, 2005; Cnapkun u ap., 2007].
IToutn BO Becex Cily4yasix TIPUTOYHBIM HMHTEPBATIAM COOT-
BETCTBOBIN WIM CJIOW, WM IMaYKU TOHKUX (1—2 M) mpo-
CJT0eB KapOOHATHBIX WJIM KPEMHMCTHIX TIOPOJ, OOIIEH MOLLI-
HOCTBIO OT 3 10 8 M, MPOHU3AHHKIX CYOBEPTUKAIBLHBIMU
TPEIMHAMH.

B muiomamHeIX CheMKax HOCHETHMX JIET [T OrOHEHKOB,
Hexkpacosa, 2012; Kynun u np., 2013; Pesenko u ap.,
2013] a1y meTaybHYIO CKBaXuHHYI0 nHbopmaimio (FMI,
X-MAK) ucrionp30BaIv [UI YMCIEHHOTO MOIEIUPOBAHNS
CUTHAJIOB OT TPELUMHOBATHIX TUIACTOB B TOYKAX CKBaXWH
¥ Ha MX OCHOBE, B KOMIUIEKCE C IPYTUMU JaHHBIMH, MPO-
THO3MPOBAJIM 30HBI TPELIMHOBATOCTH B GaXXeHOBCKOI
CBUTE. Y OBIETBOPUTEIBHEIN YPOBEHE IIPOrHO3a B 3TUX
paboTtax obecneynBaiICid B OCHOBHOM Ha MCCIEAYEMOIA
mwiowany. IlepeHoc BHISBIEHHBIX 3aKOHOMEPHOCTEH Ha
HOBBIE OOBEKTHI UPEBAT B OONBIUMHCTBE CIIyYaeB MaJOLO-
CTOBEPHBIM TIPOTHO30M.

61




MO AR S aAaRESQFSSES®M

B &

|
|

B CBSI3H C BHILICU3IOXEHHBIM MIPEACTABIISIIOCH LEJIC-
co0BPa3HBIM KCCIIENOBATE BOSMOXKHOCTD MPUHLUIHAAIEHO
HOBOTO TTOIX0/a, OCHOBaHHOTO Ha MPSIMOM obHapyXeHu!
TPEIMHOBATHIX 30H B MaJIOMOLIHBIX KapOOHI3MPOBAHHBIX
JTA KPEMHHUCTHIX TUTAcTax GaxxeHopckoil cBuTEl. OcHOBa-
HMeM JUIS TAKOTO MOAXOMA SIBJISIOTCS Pe3y/bTaThl Hccie-
JOBAHV YMCIEHHEIM MOJIENMPOBAHNEM OTKIIMKOB OT 30H
ME30TPELLIH, H3JI0XKCHHBIC B pa6ote [KBacos 1 1p., 2013].
Ha puc. 1 mpuBeneH gparMeHT us3 3TOi paboTHI, WILTIO-
CTPHUPYIOLIMI 3aBUCHMOCTD aMILTUTYIL ob6menHoit (V) u
npononbHOit (V) paccesHHBIX BOJH (poHTOB) OTKIIMKA
ot TommHsl (H) IWacToBoii 30HBI ME3OTPELINH (xapak-
TepUCTHKa TepMUHA aeTCsd B pasicse 2).

Puc. 1 moka3piBaeT MPakTUICCKHA TIOCTOSIHHBIN YpO-
BeHb MHTEHCHMBHOCTH (GPOHTA OOMEHHBIX PacCESHHBIX
sonH. (V) mia H ot 5 mo 200 M (wns H = 2 M ocnabnenue
topK0 20 %), UTO ONpenensieT BO3MOXHOCTh perucTpanumn
Ha rOpM30HTAIGHON X-KOMIIOHEHTE IMpSIMOro 0OMEHHOTO
OTKJIMKA OT TPEIHOBATHIX TUIACTOB MaJIOi MOITHOCTH.

3agayeil TaHHOM PaGOTHI GBLIO AETANIBHOC MCCIIEN0-
BaHye BO3MOXKHOCTH IPSIMOTO OOHAPYXEH!sT TPEIIMHOBA-
TBIX 30H B TAKUX IUIACTaX TPMMEHUTEIBHO K KOHKPETHBIM
yCIOBUSIM GaXEHOBCKOM CBUTHL.

1. METOJMKA
YUCJEHHOIO MOJEIUPOBAHMSA

it M3y4eHus XapakTepa pacTpOCTPaHCH YIIPYTHX
BOJIH, BEI3BAHHBIX TIPOXOXICHNEM IaJaloIIeTo (rpomonb-
HOTO) BOJHOBOrO ()POHTA Yepe3 TPEIINHOBATYIO cpeny,
GBUI UCIIOJIb30BaH THOPUIHBLIA CETOYHO-XapaKTepUCTUIe-
CKMil METOZL Ha TPEYTOJbHBIX HEPaBHOMEPHBIX CETKAX,
pa3paGoTaHHBIA U pasBUBaeMEIi Ha kadenpe nHpOpPMA-
K MOCKOBCKOTO (DH3MKO-TEXHIMYECKOro MHCTUTYTa MOA
PYKOBOIACTBOM TIPOGd. N.b. Ierposa.

Hconb30Baiach MOJENb UIEATbHOTO H30TPOIHOIO
JIMHEHHO-YIIPYTOro Matepuana. 3aMKHyTast CUCTEMa mud-
dbepeHIMATBHBIX YPaBHEHUH C YaCTHRIMU MIPOX3BOTHBIMU
ONUCHIBAET COCTOSIHME 3JIEMEHTapHOro 00heMa yIpyroro
MaTepyana B MpUOJXKEHIN MaJIbIX nedopMalyii CIeIyio-
mpMu BeIpaxeHusiMu [Konnayparos, ®dopros, 2002]:
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Puc. 1. Bisinvie TomuuHE (f) TPEIMHOBATOrO IjlacTa Ha
XapaKTep Y NHTEHCUBHOCTb PACCESIHHBIX (PPOHTOB OTKJIMKA

OT TUTACTOBOM 30HBI ME3OTPCIIMH.

4 — celicMOTpaMMBI 3ammicH X- ¥ Z-KOMIIOHEHT TpH H=10M;
6 — TpahuKyU 3aBUCHMOCTEH V,= F(H), V,= F (H).
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rIe p — CpemHsd IUIOTHOCTb CDEIE, A, p — MapaMeTphl
Jlame, V, u V,— ropu3OHTajIbHas U BEPTHIKAJIBHAA CO-
crapisomue ckopoctd, Ty, T, 95 T,, — HanpspKeHUs B
cpene. .
PaccMOTpeHbI YCIOBUS KOHTaKTa MaCCUBHOM TOPOBI
C 3aTOJHEHHBIMM [a30M WIX XWIKOCTBIO TPEIMHAMU.

IMocTaHOBKA PaHMYHBIX YCIOBHA Ha TOBEPXHOCTH
pasfesia TIOPOAB! ¥ TPELIMHE! B SIBHOM BHIE, HUTO O3B0~

. geT: a) 0caabuTh OTPaHUYEHN Ha IOJOXCHNE 1 OpHUEH-

TaLMIO Heogﬂoponnocreﬁ; 6) YYUTHIBaTh HEOMHOPOTHOCTH
C MIPaKTUYECKU HYJIEBBIM 06BbeMOM, HO KOHEYHOI IuTolna-
BI0 TTOBEPXHOCTHU (TpEIIKHHL); B) MOBBICUTh TOYHOCTD
pacyeTa MUKDPOHEOLHOPOTHOCTE} C pasMepaMu, COMOCTa-
BUMBIMHU C OTHON SYESHKON CETKU.

Hcrop30BaHye HECTPYKTYPUPOBAHHON TPEYTONBHOM
pasHOCTHOM CETKH, O3BOJSIOLIEH onucath Jirooyio GopMy
HEOIHOPOTHOCTEHN (monocTeit) BHYTPU MacCVIBHOM ITOpO-
JBI; ¥ KaBEPH, ¥ TUTOCKUX TPEIIH. v

PeieHus MOCTPOEHBI Ha OCHOBE CETOYHO-XapaKTe-
PUCTHYECKOTO METOAA, OTHOCALIErocd K cxeMaM THIIa
KypaHTa—I/I3aKCOHa—Puca UISL HEpeTYJSIPHBIX ceToK. Tlone
BOCCTAHABIMBAJIOCH HE IMHEWHON MHTEPIOJSILIMEH B KaX-
JIOM TPEYTONBHUKE, 3 TIO 3HAYCHUAM B y3JIax, Kak Helpe-
phIBHAs KyCOYHO-KBaapaTuiHasd dbyukumg. Bro obecre-
yUBaeT YUCIEHHOMY METOIY CBOMCTBO MOHOTOHHOCTH M
[TO3BOJISIET M30€XKATh HEPUINIECKUX OCLUWLIALIAN pelle-
uus. Iogpo6HOE €ro U3IOXKEeHUEe IMPUBCACHO B pabotax
[ITeTpoB, X0JOAOB, 1984; MaromenoB, X0JI0IOB, 1988].
TIpemioxeHHass METOAMKA MOETPOBAHUA OpUrMHATBHA.
Ona o6ecreurBacT BHICOKOTOYHBIM pacyeT BOJTHOBBIX
oJieit B IPOM3BOJIBHO 32JAHHBIX CIIYYAHO HEOIXHOPOIHBIX
cpenax.




2. MOJEJIA BHYTPEHHEI CTPYKTYPBI
BAXEHOBCKOI CBUTbI

CIpyKTypa CTPOEHMSI CBUTHI, 0a3UpYIOLIAICa Ha 0~
CTaTOYHO ITOJIHOM CKBaXWHHON MHGOpPMaLUH, TOIyYeH-
sHoit ipu 100 % orbGope KepHa M HOCTATOYHO IMOJTHOM
komruiekce [VIC B ckBaxkyHax, AABIIMX IIPOMHBIILIEHHbIE
npuroku (Caneivckuit, HaspiMckuil, YCTBKYTCKMIA U IPY-
rHe paiioHbBI), UMeeT oble YyepThl. [1o JaHHBIM, MPUBE-
[eHHBIM B BhILIE YIOMAHYTHIX paboTax, B TOMIIE OaKeHM-
TOB — He(DTeMATEpUHCKOM MOpOIe, MPUCYTCTBYIOT WIN
CJIOM TPELIMHOBATHIX KapOOHATOB, MJIM IayKa IIPOCIIOEB
13 KECTKMX KapOOHATU3MPOBAHHBIX ITOPOJ, MIH KPEMHU-
eBBIX PaguoisapuToB. IIpu o6leil MOIHOCTH CJIOS WU
MAYK¥ XECTKMX MpocsaoeB oT 3 mo 10 M ToMLKHA ITPOCIOs
xonebiercs B npenenax 0.5—2 M. CoOTBETCTBEHHO TPEILIA-
HBI, IIPOHU3HIBAIOIHYIC XECTKIE TIPOCIION U CJIOU, OTHOCST-
¢4 K KaTeTOPMH ME3OTPELINH, COTIACHO OOLIENPUHATON
xiaccudukanuu [Kosnos, 2006]. Me3oTpellvHbL XapakTe-
DPM3YIOTCS BHICOTOM, M3MEPSEMOM MEPBLIMU METPAMMU, TOJI-
LIIHHON (PaCKPBITOCTHIO) — AECATBIMU AOJAMUA MUJUTMME-
Tpa ¥ PACCTOSTHUSIMH MEXIY HUMU — B HECKOJIBKO METPOB.

AKyCTHYECKHE XapaKTePUCTUKUA 0aXEHUTOB MMEIOT
CIEIyIOIe 3HAYCHMS: -

a) CKOPOCTb MPOIONBHEX BonH Vp = 2400—2600 m/c;
6) CKOpOCTh MOMEPEYHHBIX BOAH Vg = 1100—1200 Mm/c;
B) 06neMHas TWIOTHOCTE p = 2200—2300 xr/M.

BMmeniaoiue MOpOAbl COOTBETCTBEHHO HMEIOT:
a) Vp = 3400—3700 m/c; 6) Vs = 1600—1700 m/c; B) p =
= 2600—2700 xr/Mm.

Hanexupie M3MepeHns aHANOIWYHBIX OH3NIECKUX
XapaKTEpUCTUK XECTKHX KapOOHATHEIX M PATHOISIPUCBBIX
CJIOEB ¥ MPOCJIOEB OTCYTCTBYIOT. B DOABIIMECTBE YIIOMY-
HABIIUXCA paboT IPH NMPOSKTHPOBAHI BHYTPEHHEH CTPYK-
TYphl CBUTHI 3TV XapaKTePHCTHKI NMPHHAMAIOTCS PaBHBIMU
wiv Ha 10 % 6GonpuiME MapaMeTPOB BMEIIAIOIIEH CPEbL.

HUcxons u3 NpHBeAcHHON HHOOPMaIHu cHOpMUPO-
BAaHEBI TDHM BapHaHTa MOJEJEll BHYTPEHHETO CTPOeHus 6a-
KEHOBCKOU CBUTBI, MOIHOCTE 30 M Kaxnasd, 3aBUCSIIIC
OT CTPYKTYPHI XXECTKUX TPEHIMHOBATHIX CJIOCB U IPOCIIOEB
(puc. 2).

1. OmuH coii KapOOHATHBIX WIH KapOOHATU3UPOBaH-
HBIX TPEIMHOBATHIX MOPOX MOUIHOCTBIO 5 M B CepeluHE
CBUTHI, 110 aHAJIOTHH C Pa3pe3aMy, IPUBCICHHBIMU B pa-
6ore [YcmanoB u mp., 2006].

2. ITayka W3 YeTHIPEX MOIYTOPAMETPOBBIX PAIUOJIA-
PUTOBBIX WM KapOOHATU3MPOBAHHEIX IIPOCIIOEB C CyGBEp-
TUKAJIBHON TPELIMHOBATOCTHIO, PACIOIOXEHHBIX B Cepe-
JVIHE CBUTHI, Pa3IeIeHHBIX METPOBBIMH CIOSAMH OaxeHu-
TOB, COIJIACHO TUIIAM Da3pe30B, NIPUBEICHHBIM B paboTe
[PeBenko u mp., 2013].

3. XKectkue KapOOHATHBIE TPELIMHOBATHIE TBYXME-
TPOBEIE IPOCJIOX, PABHOMEPHO PACIIPEIEICHHBIE TIO BCEH
32-MeTPOBOIA TOMIIE 6KEHOBCKOM CBUTBI, COTJIACHO CBOA-
HOMY JIUTOJIOTMYECKOMY Pa3pesy OaXeHOBCKOM CBUTHI JULT
CaJIBIMCKOTO MECTOPOXIEHMsI, TIPUBEACHHOTO B pabote
[FCoronenkos, Hekpacosa, 2012].

B Ta61. 1—3 npuBeneHB! OCTOMHEIE ITAPAMETPHI CKO-
pOCTEll M IUIOTHOCTH I KaXIOW M3 BBILICHA3BAHHBIX
Mopneneu.
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Prc. 2. CTpyKTypa TPEIIHHOBATOCTH TPEX TUIIOBBIX MOJEed GaXXeHOBCKO! CBUTEI (1—3 - HOMEpa MofeJeii).

Tabauya 1 Tabauya 2
ITapamerpsi Mofeu 1 GaKeHOBCKO# CBUTHI IapameTpbi MofeNH 2 GAKEHOBCKOM CBUTHI

Fowey [ Mo oy sane | Ve Voo [Fpme Hoen] Mowc, | o | Voo | Voo | s
1| 1500 2500 3000 1400 HET 1 1500 2500 3000 1400 HET
2 1500 2600 3500 1600 HET 2 1500 2600 3500 1600 HET
3 15 2300 - 2400 1100 HET 3 10 2300 2400 1100 HET

S e 5. 1. ..2700. | 3800 1700 | _ecTp 4* | 1.5/1.0 |2700/2300|3800/2400 (1700/1100 €CTh/HET

5 10 2300 2400 1100 HET 4x* 1.5/1.0 |2700/2300 |3800/2400 | 1700/1100 eCTh/HET
6 470 2600 3500 1600 HET 4+ | 20/1.0 [2700/2300|3800/2400|1700/1100 €CTh/HET

g | 2.0/1.0 270072300 | 380072400 1700/1100 | ecTs/HeT
5 10 2300 2400 1100 HeT
6 470 2600 3500 1600 HeT
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Tabauua 3
IapameTpsl MozenH 3 GaKeHOBCKO# CBHTBI

Hamune
TpeIuH

HET
HET
€CTh/HEeT
€CTh/HET

Mo
HOCTb, M

1 1500
1500
3 | 2020
4 | 20020
5 | 20020
6 | 20720
7
8
9

VpMfc | Vs M/C

1400
1600
170071100
1700/1100
1700/1100
170071100
1700/1100
1700/1100
1700/1100
1700/1100
1600

p, KI/M> -

2500

2600
2700/2300
2700/2300
2700/2300
2700/2300
2700/2300
2700/2300
2700/2300
2700/2300

2600

3000
3500
380072400
3800/2400
3800/2400
3800/2400
3800/2400
3800/2400
3800/2400
3800/2400
3500

€CTh/HET
€CTh/HET
€CTh/HET
€CTb/HET
€CTh/HET
€CTh/HET
HET

2.0/2.0
2.0/2.0
2.0/2.0
2.0/2.0
468

JUIs yKasaHHBIX MOJIEJell pacCINThIBATACH cejicMo-
rpamMMBbl Ha Oase mprema 6000 (7000 M) C mIaroM MEXAy
npuemurkamu 50 M. BosbyxneHue OCYLIECTBIIAIOCHh KaK
IUTOCKOU TOPU30HTATLHON BOJHOM, THITA T1®, tak u TO-
yeyHo, TUIIA “LEHTP pacmmupeHys”, ¢ IPOAOJbHBIM Xa-
paKkTepOM KoyebaHuil U dopmoii curHaNA, 6IU3KOH K
AMITYIIECY Bepriare ¢ XapakTepHON yacrotoit 30 I'.

3aMoHEHNE TPEIIMH XIIKOCTHIO 331aBajoch ycro-
BYleM CBOGOMHOrO CKOJbXEeHMs Ha PaHUIAX, TaK KaK
pieanbHas XUIKOCTb CO3AET TOJBKO OpPTOTOHAIBHYIO
CHLy Ha TPaHMIIC.

Pe3ysbTaThl PACYCTOB NPEJICTABNIAINCE B BUIC celic-
MOTrpaMM 3aIuicu KoJieGauMii Ha IHEBHOM IMOBEPXHOCTH.

3. XAPAKTEPMCTHAKA BOJHOBBIX OTKJINKOB
OT TPEIMIUHOBATBIX CIIOEB 1 MIPOILTACTKOB
BAKEHOBCKOY CBUTHI ITPU BO3BYXKIEHNUU THUIIA
“ILIOCKHA1 ®POHT”

It 1-# mopenu (CM. puc. 2, Mozienb 1, puc. 3) pe-
3yJIbTaThl pacyeTa BOJIHOBOTO OTKIMKA [IPEICTABIEHBI B
BHUIE celicMorpaMM 3alycu Ha IHEBHOW ITOBEPXHOCTHU
TFOPU3OHTATLHON X- M BEPTUKANBHOM Z-XOMIIOHEHT Ha
puc. 4, 0, 6 COOTBETCTBEHHO.

Ha mepBoM 13 Hux (cM. puc 4, 6) Ha X-KOMITOHEHTE
ma Bpemenu T = 2.93 ¢ perucTpupyerca onHodasHas och
cUH(GA3HOCTH € JOCTATOYHO MHTEHCUBHBIMU aMIDTUTYIA-
M, COBIIAaioNIas ¢ PACTIONOXEHUEM TPEIIHHOBATOM 30HBI
(cM. puc. 4, a). OHa IIPEICTABISACT poHT OOMEHHBIX pac-
CesIHHBIX BOJIH OT 30HBI CyOBEPTHKATIBHBIX TPELIMH B Kap-
GOHATH3UPOBAHHOM CJIOE B CEPEAUHE CBUTHL. Ha puc. 4, ¢
¢ 3aMKCHIO BEPTUKAIBHON Z-KOMIIOHEHTEL PETUCTPUPYIOT-
Cs TOPU30HTAJIBbHBIC OCU cuH(a3zHOCTEl: a) OT TPOMEXY-
rounoit rpanuns 7= 0.98 ¢, 6) OT CJIOXKHOTO OTPAKEHUS
oT 6aXEHOBCKOM CBUTHI T = 1.86—1.92 ¢ u B) OT 2-Kpar-
Horo otpaxenust T = 2.7—2.88 c.

KpymHblif [U1aH 3aIKCH LIENEBOTO pHTepBaIa Ha X- 1
7-KOMITOHEHTAaX COBMECTHO C aMIUTUTYIHBIMU rpadukamMmu
pasHBIX BPEMEHHBIX CedeHMIA CIIOXKHOrO BOJIHOBOIO I1aKeTa
OTpaXXEHUMA OT GaKEHOBCKOI CBUTHI IIPMBEICH Ha PUC. S,
I'padmk & (cM. puc. 5, 2) C aMIUIUTYIHO! aHOMAalIuu 00-
MEHHBIX PACCEesHHBIX BOJH OT TPEIIMHOBATON 30HBI JUIST
MozenH 1 ZOTIONHEH Ha puc. 6 aHanmOTMHBIMI rpabuKaMu
st Mofeneit 2 u 3. [IpuBeneHHas Ha pUC. 5 nHMOpMaLKI

O3BOJIAET OTMETHTb, 4TO LENEBON 0OMEHHEBIA paccesH-
gl GPOHT 6e3 MOMEX YETKO BBIIENALTCA Ha 3aMmcy
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3000 m

Puic. 3. Mozens Ui PacyeToB CEMCMUYIECKUX OTKIMKOB oT
30H ME30TPEUIHH B 6aKEeHOBCKOM cBUTe. BapuaHT BHYTpPEHHEH
CTPYKTYPBI CBUATBI MOICIT 1 (cm. ta6n. 1). IpoTsCKEHHOCTD
308 Me3orpenmH — 3000 M, CHIKCHHE MX KOHIIEHTpallM Ha,
ee kpaax — 1000 m.

X-KOMITOHEHTHI X COOTBETCTBYET IPOCTPAHCTBCHHOMY
[IOJIOKEHIO 30HBI ME30TpENMH. B TO Xe Bpems, ero aM-
[UIATYA 1O OTHOLIEHWIO K MaKCHMAILHOMY YPOBHIO OT-
paxeHus oT 6aXKeHOBCKO¥ CBUTHI HA Z-KOMITOHEHTE CO-
cTaB/sieT Bcero or 2.5 1o 6 %. AHaIM3 aMIUTUTYAHBIX
rpaMKOB BPEMEHHBIX CEISHUHU CIIOXHOTO OTpaXeHUs OT
6AKEHOBCKOM CBATHL BBISIBIUL BIIMSHIE 30HBI ME3OTPEIIMH
Ha AMIUTATYABI OMHOM U3 (ha3 MPOMOTBHOTO OTPAXEHI.
DTo MPOSBWIOCH B 4-KpPaTHOM yMCHBIICHMI aMIUTATY
BPEMEHHOTO CedeHus (CM. puc. 5, ac, T = 1.88—1.885),
COOTBETCTBYIOIIEE IO MECTOIOJIOKEHUIO TpPELIHOBATON
30me. [10-BHIMMOMY, 3TO OOBSICHSETCS PACCESHIUEM HacTH
SHeprUy OTPAXEHHUs OT MOIOMIBEI CBUTEI IPH MIPOXOXIE-
HHW UM TPEIIXHOBATOM 30HbI.

Takum 06pa3oM, U UACATbHBIX YCITOBUAX BO30YX-
EHKS “TUTOCKUM (poHTOM” ¥ PETUCTPALMU X-KOMITOHEH- -
THI yIACTCS BBIICIIAT aMIUTUTY/IHO-BBIPAXCHHYIO cuHbas-
HOCTh OBGMEHHBIX DacCEesIHHBIX BOJIH OT TPEIHOBATON
30HbI IISITUMETPOBOTO KapOOHATH3MPOBAHHOTO ILIACTA B
cepenuHe 6KEHOBCKOM CBHTEL.

PacueTthl, BBIIIOJIHCHHBIE IS 2 u 3 Momeneil CTpyK-
Typhl TPEIIUHOBATHIX 30H (cM. Tabn. 2, 3) mokasaiu, 4To
AMIUTATYABL ¥X OTKJIAKOB TDCBBIIIAIOT MpUBEICHHBIE I
-1 mMonenu faHHBE B 1.5 M 2.5 pa3a COOTBETCTBEHHO (cMm.

puc. 6).

4. XAPAKTEPUCTHUKA BOJTHOBBIX OTKJINKOB
OT TPEIIMHOBATBIX CJIOEB U IIPOILIACTKOB
BAXKEHOBCKOW CBUTHI ITPA TOYEYHOM
BO3BYXKJIEHNU THUMA “IIEHTP PACIIIAPEHUSA”

[1py TOYEIHOM BO3OYKIEHUH B YCJIOBUSX GaxXeHOB-
CKOII CBUTHI Ha ceyiCMOrpaMMe BEPTUKAJIBHON Z-KOMIIO-
HeHTHI (pHUC. 7, 6) BOJIHBI, BHLICICHHBIC pamee IpHU BO3-
6yxnenuu 1@ (cM. puC. 4, g), TaKXe IMPUCYTCTBYIOT, HO
TOJIBKO C TUIEepOOIMIeCKUMU rogorpadamu 1 ¢ TIPUMEP-
HO TeMU K& COOTHOLIEHHSIMI aMIUTUTY . Ha ceitcMorpam-
Me C 3aMmichbio X-KOMIIOHEHTHI (puc. 7, a) BOJIHOBOE II0JIC
CYILIECTBEHHO YCIOXHIIOCH. BMecTO OfHO} BOJHBI —
(dpoHTa PACCETHHBIX o6MeHHBIX BOTH (cM. puc. 4, 0)
npu [1® GbUIM 3aperMCTPUPOBAHbL: X-coCTaBJIAIOLINE
KPYTBIX Y4aCTKOB rUrepGo BHILEYTIOMSIHYTBIX TIPOAOIIB-
HBIX OTpaXeHuii, OOMEHHaA BOJIHA IEPBOTO OTpaxeHus,
a Taxke ciaabpie GparMEeHTHI APYTUX BOJH. AMILTUTY OB
BCEX STHX BOJH Ha MOPSZIOK MEHBIIE CBOMX aHAJTOTOB Ha
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Puc. 4. CeitcMmuyeckuit paspes I mozenu 1 cTpOoeCHU GaXeHOBCKOM CBUTHL:

a - rpaduK IUIOTHOCTHI Me30TpeluH B % OT MaKCUMAJIBHOH BIOJb npoduit Ha6one Uil ¢ PACCTOSHWIMHU OT LIEHTpa PacCTaHOBKU
TIPUEMHIKOB; 6 — ceficMudecKuil pa3pes ¢ 3aIICHIO TOPU3OHTAIBHOM X-KOMITOHEHTHI; 6 — celicMUECKIil paspe3 ¢ 3amuChio BEPTHU-
KaJIbHOW Z-KOMITOHEHTBHI.

7-KOMIIOHEHTE ¥ COTOCTABUMBL C amioaTynoi (A = 5) dopme romorpada T2 BOJIHA Gu3Ka K 0OMEHHOMY OT-
menesoit BoMHBL Dpss — 0OMEHHBIM PacCesHHBIM dpoH-  paxeHHuwo OoT IIOBEPXHOCTH, npoxozsieli Mo BEPXHAM
oM Ha BpeMeHn T = 2.93—2.97 c. Drta BOIHA, o6pasoBap-  KOHIIAM TPELIVH.
Had HAJOXeHHEeM eIVMHUYHBIX maudpakuuit Dps OT MHO- OcHOBHAs BO3MOXHOCTb CYILIECTBEHHO ITOBBICHTE
KeCTBa TPEIMH, HeCeT OCHOBHYIO urdopManuio 0 30He JCXOIHO HU3KWA yPOBEHD OGMEHHOI PACcCEsTHHOM BOJIHEL
Me30TpemuH. [Ipy TO9eTHOM pO36YXIeHUN €€ OTHO- CcBA3aHa C HAKAIUTMBAHMEM CHTHANA [py¥ ONTUMAJbHOM
cuTeNbHAsS MHTEHCUBHOCTD Ha X-KOMITIOHEHTE K OTpaxe-  JUid HEC BBOIE KMHEMATHHECKHX TIOMPABOK. CyMMHpOBa-
HHUIO OT GaXKeHOBCKO# CBUTEHL PPy, 3apemcrpup0BaHH0ﬁ Hue 3amuceit, ToJIyIeHHbBIX [IpM MCIIONIB30BaHUN CHUCTEMBI
Ha Z-KOMIIOHEHTE MPU T1®, ysenuymiachk ¢ 7—5 % mo  MHOTOKPaTHBIX MepeKpBITH, BBOLC COOTBETCTBYIOIINX
10—12 %. KIHEMATIUECKUX MONPaBOK 1 MBIOTIHIA, YCTPAHSIOMICTO
V Beex BOJIH, 3apeTACTPUPOBAHHBIX Ha X-KOMIIOHEHTe, ~ OOJNBIIYIO 9acTh (parMeHTOB MEILAIOIIMX BOJIH, TIO3BO-
oTMEUaeTCsI IEPEXON Ha (asy Hall TyHKTOM BO30YXICHUA. JIWUIO CYLIECTBEHHO TIOBBICKTD JIHTEeHCHBHOCTD LEEBOM
DTO OTHOCUTCS U K LeeBOi BOJTHE — 0OMEHHOMY pac- OGMEHHOM PACCeSHHON BOJTHDI Dps+. Tlo OTHOIIEHUIO K
cestHHOMY (DPOHTY OT 30HBI TPENIMHOBATHIX NPOTUIACTKOB OTOPHOMY OTPaXKEHUIO PPy, OHa BBIPOCTA B cpefHEM B TPA
B GaXEHOBCKOM CBUTE (Dps+). Ilo aTOMY mpu3HaKky M pasa.
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Pac. 5. T'paduk miotHoctr ME3OTPELUMH BIOJb MPOQUIIA (a), KPYITHbIA [UIAH CelCMIIECKOM 3aIlMCY MHTEpBaIa 0aXXeHOBCKOIT
CBUTHL HA X- (6) © Z-KOMIIOHEHTax (6,20, € 0,3 u— AMILTATYAHBIE TPAdUKK Ha 3aJaHHBIX BPEMEHHBIX YDOBHSIX.
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Ha puc. 8, ¢ mpuBegeHa ceiicMorpamMma ¢ BBEICHHOMI V, (2.9-3.0)
TIOCTOSIHHOM BO BPEMEHHU KMHEMATHIEeCKOM TTOIPaBKOH, e e
CIpSIMUBIIEH romorpad LeneBOi BOJHBI Ha BPEMCHU L N e
2.93—2.97 c. Ha puc. 8, 6 IpeAcTaBJIeHa 9Ta Xe CeHcMo- et I
rpaMMa IT0ciie MbIOTYHIA. : ¥ :

Pe3y/bTaThl CyMMHEpPOBaHHs Ha X-KOMIIOHEHTE IO
obireMy TyHKTy B3psiBa (OIIB) moka3aHBl Ha PUC. 9 s
JjeBoro, Ha puc. 10 — st mpaBoro (JaHroB 1 Ha PHC. lils= s
JUTS CYMMBbl JIEBBIX 1 TIPAaBBIX (IAHIOB C TIOBOPOTOM (a3l —-3000 -2000 -—1000 0 1000 2000 3000
OJHOTI'0 U3 HUX. PaccTosiHue OT LieHTpa paccTaHOBKU, M

Ha MCXOTHBIX OZUHOYHBEIX X-ceiicMorpammax (CM. Model1  -——=- Model2  -w-eeeee Model 3

uc. 7) Bojua PP,, B mojTopa—aBa pa3a IPEBRIIIAIA 00- a2
meH )10 acce;{Hbf{ £ Bon}f D p].[ene::aﬂ e Puc. 6. I'paduky aMIUIMTYTHBIX aHOMAJINHI ¢dponTa pacce-
YIorp Y Y ps SHHBIX OGMEHHBIX BOJH IUIS KAXION U3 TPEX MoJenelt Tpe-

paccesiHHasi BOJHA Dpg+ HA CyMMapHBIX BPEMEHHBIX Pa3-  yypoparoctr. 110 BEPTUKATBHON OCU — aMILTUTYIb B ¥.C.,
pe3ax o6oux GIaHroB CYIIECTBEHHO IOBBICUJIA CBOXO o FOPM30HTAILHON — PAacCTOSIHUE OT IIEHTpA paccTaHOBKY
WHTEHCHBHOCTb U CTajia JOMUHMPYIOIIEH, IPEBIIAasd B B METpax.

“es
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] g

= > 4 =
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i
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Puc. 7. Ceiicmorpammst X- (@) ¥ Z-KOMIIOHEHT (0) TIDM TOYEIHOM BO3GYXKIEHAN UL MOHEN 2 (CM. PHC. 2, Monenb 2). B
KPYXKaX IPpUBEICHbI 3HAYEHUS aMIUTUTY/L BOJIH.
OGo3HauYeHUA BOJIH:

Ha X-xommonente (a): T= 1.0—1.05 ¢ — X-cocTaB/sI0LIas IPOIOILHOTO oTpaxeHus oT 1-it rpanuusl PPy T= 1.5—1.6 ¢ — oOMeHHOE
orpaxeHue ot 1-it rpanuusl PSy;, T = 1.85—2.0 ¢ — X-coCTaBIIsIoNIasi MPOXOJIBHOTO OTPaXEHMS OT KPOBJIH CBUTEL PPy B=12,55~
2.65 ¢ — obMennHoe orpaxenue PS; T = 2.93—2.97 c — o6MeHHas1 paccesHHast BOJIHA OT TPELMHOBATOM 30HHI B 6axeHoBCcKOU cBute Dpgx,
Ha Z-xommonente (6): T = 1.0—1.05 ¢ — nponoIbHOE OTPAKCHHUE OT 1-#t rpanuuel PPy, T'= 1.8—1.9 ¢ — mpononbHOe oTpaxXeHUue OT
KpOBIIH GaxeHOBCKOM cBuThl PPyg; T = 1.85—2.95 ¢ — MHOTOKDATHOE TIPOIONBHOE OTpaXeHue PPyp.
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Puc. 8. CeiicMorpamma sanucu X-KOMIIOHEHTEL:

a — C KUHEMaTUYECKUMU TIOINIpaBKaMHU, 00€CIIEYUBUIUMH
MaTUYEeCKUMHU TIONPpaBKaMH ¥ MBIOTHHIOM.

T0JITOpa pasa X-COCTaBISIONIYIO IPONOIEHOTO (PPy,) ot-
PaXeHHs: OT GaXeHOBCKOI CBUTHI. VI3MEHEHHE UX COOT-

. HOLICHUST CBA3AHO C Pa3HOI KPATHOCTHIO HAKAIUIMBAHUS
I H3-3a MBIOTMHIA W ONTUMATBHOCTBIO KUHEMATHYECKUX

Tabauya 4
; OuenKy amMmmTyn Lis PeruCTpUpyeMbIX
Ha X-KOMIIOHEHTe BOJIH
Il PP, -PS; 'PPbg DPS* PS Dps»/Ppbg
J11 oguHOYHOTO To- 12 6 9 5 5 0.55
HYEYHOT'O BO3OYXKIECHUS

JIsi CyMMBEL JIEBBIX 4 7 12| 26 4 2.0
B

JIns CyMMBI IPaBEIX 5 7 18 | 25 5 1.4
marToB

42 7 1.75

22.0

et VL OESID I RO S

CIPAMICHUE OOMEHHOMN PacCesTHHOMN BOIHEI HA BpeMeHH 2.93 ¢; 6 — ¢ kune-

TonpaBok. isi Dpg+. OTMEYaeTcs mpakTuyeckoe paBeH-
CTBO aMILTUTYA aHoManuit Dps+ Ha 0Goux dnanrax, Ho
OTHOUICHHE Dps*/PPbg Pa3INYaeTCS TOCTATOYHO CyLIe-
CTBEHHO (w14 JeBoro ¢uanra — 2.0, s mpasoro — 1.4).

Ionyyenue samuceit g Beei LEHTPAIBHOM paccTa-
HOBKH TIPENYCMATPUBAIO OOIIETIPUHATOE IIPU HCIIOb-
30BaHUU OOMEHHBIX OTPaXKEHHBIX BOJIH CYMMUPOBaHUE
ceiicMorpamMm o6oux (hJIaHTOB ¢ Koppeknueli dhasel B of-

-HOM M3 HUX. 3HAYCHNS AMIUTUTYJ ISk IOMHOM PacCTAHOB:

KH (Ta671. 4) CBUICTELCTBYIOT 00 MX OOIIEM YBETUYEHHUN
B 1.5—1.8 pasa npu COXPaHEHWH COOTHOIIEHHUS LEIeBOIT
BOJIHBEI Dpg+ M OCTaNBHBIX BOMH. OT™Meuaetcs 20 % YMEHb-
IIeHNe aMIUTyl Dpg» i PPy, OTHOCHTEIBHO MX IIOMHBIX
CYMM, a MX COOTHOIIEHHE OCTAIOCH B CPEAHEM TAKHM Xe,
KaK Ha (aHrax.

AHOMaIHY aMILUTUTYX O6GMEHHO DPacCeAHHOI BOJIHBL

COBIIANAIOT C 30HOW DA3BUTHS ME3OTPEIIUH B IIacTe.
OnHaxo ypoBeHb aMmuTyIs! hoHa (YypoBHs KomeGanmii
BHE 00BEKTa PACCEMBAHNS) OTHOCHTEIHHO AHOMAIUN pa-
BeH 60—70 % oT ypoBHS aHOMAIHH. Ipuyuna xpoercs,
TIO-BHINMOMY, B PETMCTPALMU MOYTH OTHOBPEMEHHO C
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Puc. 9. CyMMapHEI BpeMEHHOM pa3pe3 CeCMOTPaMM Ha X-KOMIIOHEHTe [UIs JIEBBIX dnanroB (a).

3aech 1 Ha puc. 10—12: Ha cyMMapHBIX BpEMEHHBIX paspe3ax (a) Ha Bpemenu 1 = 1.85—1.90 ¢ — npomoibHOe OTpaxkeHNe OT KPOBIH
CBUTHL PPy, Ha T = 2.93—2.97 ¢ — o6MeHHasl pacCesiHHasi BOIHA OT TPELIMHOBATON 30HBI B 6axeHOBCKOM cBUTE Dpgx, B KPYKOUKaX
JaHbl AMIUTUTYOBl BOJMH B V.€.; 6 — rpad¥K aMIUIUTYL BIONb (GpOHTa OGMEHHOH paccessHHOM BOMHBL Dpg« OT TPEIMHOBATON 30HHI B
GaKEHOBCKOI CBUTE (CHHETO I[BETa), OTPAXEHVS OT KPORIH GakeHOBCOKOM CBUTHI PPp, (KpaCHOTO L{BETA); 8 — IUIOTHOCTh ME3OTPEILMH

BIOJIb TTPODIIA.

Dpg+ X-cocTapisionieii MHOTOKPaTHOTO TIPOJOJIBHOIO OT-
paxkenud (cMm. puc. 7, T= 2.9 c).
g cyllecTBEHHOIO IOBBILICHUS OTHOCUTEIBHOM

 MHTEHCUMBHOCTH. IIeJIEBOI. OOMEHHOI . DACCEAHHOM BOIHEBI
‘M MAKCHUMAJIBHOIO OCJIA0JICHNS YIIOMSIHYTOM BOJIHBI-IT0-

MEXH, a TAaKXe APYIUX OOMEHHBIX Y MPONOJILHBIX BOJH OT
TUTOCKUX TpaHuIl (cM. puc. 11) npuMEeHEHO CYMMUPOBaHME
JIEBBIX U MpaBbiX GiaHroB 6e3 cMeHBl (a3, IMPEIIoXKEH-
Hoe H.J. MapmaneBckuM. DTOT pUEM TOJLKEH IIPUBEC-
TU K MOYTHU HYJIEBBIM aMIUIUTyOaM YIIOMSHYTBIX BOJIH-
IMOMEX, YTO TapaHTUPYET 3HAYUTEIBHOE ITOBBLILIEHUE OT-
HOCUTEJbHON MHTEHCUBHOCTU Dpg+. CIOXKEHUE BOJIHO-
BBIX TOJieii OOMEHHBIX PacCeSTHHBIX PPOHTOB (JIAHTOB
IOJDKHO COXPaHMTh MOCTATOYHO 3HAYMMOM BHEPIUIO UX
pPa3HOCTH.

Bricokas BEpOSTHOCTh 3TOTO CBS3aHA C BHIIBICHHBIM
panee [JleBant u ap., 2013; Kapaes u np., 2015] acumme-
TPUYHBIM XapaKTePOM OTK/IMKA OT TPEIMHOBATOIO IUIacTa
13-32 0BBMHO HEGONBLIOTO HAKJIOHA TPELIYH (OTKIIOHEHUS

oT BepTuKany). Pasiuyiie OGMEHHBIX PACCESHHBIX II0Jen
Ha pasHBIX (hraHrax ele 6onee ycyrybnserca TOHKOCIO-
HCTOI CTPYKTYpOM GaxkeHOBCKOI CBUTEHI, ONPEEIOIEN
HeCTaGMIBHEI KOMIUIEKCHBIM XapakTep Ko3bduuueHTa
OTPaXEHUS OT HEe.

OHO MOXET IIPOSIBJISITECS B Pa3iNyUy BDEMEHH BCTY-
IJIeHUs BOJIH pasHBIX GJIaHTOB, B painyue GOpMBI CHUT-
HaJla ¥ BeJIMYMHBI aMILIATYI.

PesynbTat, MpeACTaBICHHBIH Ha puc. 12, moATBEpX-
aeT BO3MOXHOCTD OCJIAOJIEHNS MOYTH KO HYJIA BCEX MPO-
YYX BOJIH 32 UCKITIOYCHNEM OOMEHHOM paccessHHOM BOJIHBI
Dpg+ — OTKIIMKA OT ME30TpeLIMHOBaTOl 30HEL Ilpy aTOM
B KOHKDETHOM CJiydae MOIEJHM 2 TUIIa 3T0 CyMMUPOBaHKe
AJIO JOCTAaTOYHO 3HAYMMYIO aMIUTATYLY B 22 y.e., a ypo-
BeHb (oHa 2 y.e. cocTaBmI Beero 10 %.

XapakTep GbOpMIpPOBaHMS CYMMapHOTO CUTHAJa C
TaKOW aMIUIMTYIOM MmosicHseTcs: puc. 13, Ha KOTOPOM IIpU-
BEIEHO COIIOCTABJIECHME Ha OTHOI BPEMEHHON OCH OIHO-
MEPHBIX CUTHAIOB (POHTOB 1ieNeBOM BOIHEI Dpg+ 0001X
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Puc. 10. CyMMapHBIit BpeMEHHO pa3pe3 CeiicMOTpaMM Ha X-KOMIIOHEHTe ISl TPaBbIX (IaHIoB.

dmanros. Ha HeM BUIHO pa3nvyue BPEMEHU BCTYIUICHUSI,
aMIUTUTYA ¥ GOPMBI CUTHAIOB OOMEHHOM pacCessHHOMH

BOJIHBI Ha pa3HbIX (ianrax. [TprmyuHEl 3TOrO, KaK OTMe-

YaJIoCh, BO BIMSHUY ABYX (PaKTOPOB: aCUMMETPUN BOJIHO-
BBIX TIoJieil Dpg+ Ha (aHrax, CB3aHHOW C HaKJIOHOM
TPELIVH, ¥ TOHKOCJIOUCTOM CTPYKTYPHI CBUTHI, OTPEEIIA-
jollasi HeCTaOMIBHOCTh OTKJIMKA M3-32 KOMIUIEKCHOIO
xapakTepa KoadduirenTa oTpaxeHusl.

BBLIBOJIBI

1. VicxonmHblit 04eHb HU3KMI YPOBEHb OOMEHHBIX pac-
CEHHBIX BOJH Dpg+ OT TPEIUWH B XECTKUX TIIACTaX U
MpOIUIACTKaX B 6aXeHOBCKON CBHUTE MO OTHOLICHUIO K
OTIOPHOMY OTPaXXEHHUIO OT KPOBIU CBUTH — PPy, MOXET
OBITh CyIIECTBEHHO MOBEIIIEH. Tak UX UCXOIHBIA YPOBCHb
npu Bo36yxnenun II® k 3Toil NpomoIbHONM BOJIHE Ha
Z-XOMIIOHeHTe cocTaBsuI oT 2 10 6 %. C nepexonoM Ha
TOYeyHOe BO3GYXIEHUE OH IoBhIcIICS 00 9—12 %, a Ha
X-XoMIIOHeHTe — 10 55—66 % Ha OIUHOYHOI cercMo-
rpaMMe. ‘

© 2. IlpuMeHeHNE CYMMUIPOBAHUS 3aMUCEN MHOTOKpAT-
HOTO NMpOoGWINPOBAHAS C ONTUMAIBHBIMH I OOMEHHOI
paccessHHOIl BOJIHBI KMHEMAaTUYECKUMM MOMPaBKaMy U
MBIOTVHIOM YBEJIMUIIO €€ YPOBEHD K OTPAXEHUIO OT 6a-
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XEeHOBCKO! CBUTH — PPy, Ha X-KOMIIOHCHTE B TpH pasa
(no 150 %), uTo 06eCHEeYMIO YIOBIETBOPUTEIBEHOE BBLIE~
JieHWe aMILUTUTYIHOM aHOMaIud OOMCHHOH pacCessHHON
BOJIHHI OT TPEIIMHOBATON 30HHI.

3. Paznmuume xapakTepa pacCesTHHOrO OOMEHHOIO BOJ-
HOBOTO NOJISI Ha pa3HBIX (IaHrax pacCTaHOBKM, CBI3aHHOE
¢ HeGOJBIIUM OTKJIOHEHUEM TPELIVH OT CTPOrod BEpTH-
KaJIbHOCTH, JOTIOJTHUTEIBHO OCIOXHSIETCA KOMIUICKCHBIM
xapakTepoM KoabdUIeHTa OTpakeH s 13-32 TOHKOCIIO-
KCTOi CTPYKTYpHI GakeHOBCKOM CBHUTBI. DTO MPUBOIUT K
CIBMIaM IO BPEMEHM PETHCTPAIMU, M3MEHEHUIO (OPMEI
CUTHAJIA U MTHTEHCUBHOCTH OOMEHHOM pacCesHHON BOJIHEI
Ha pa3HbIX (dJaHrax. -

4. HamexxHOCTb BBIIEJIEHHS O6MEHHOM paccesHHOMN
BOJIHBI OT TPELIMHOBATON 30HBI 3HAYUTEIBHO ITOBHIILIACT-
Cs1 33 CYET CyMMUPOBaHMS 3anuceil X-KOMIIOHEHT Pa3HbIX
¢s1aHroB paccTaHOBKM Ge3 Koppekuny (as. BTa nmpoueny-
pa obecreunBaeT ocaabieHNe MPaKTUYECKH N0 HyJS BOTH-
TIoMex 0OMEHHEIX OTPaXeHM M X-COCTaBIsIOIUX MPO-
IONBHBIX OTPaXEHUI OT TUIOCKUX TPaHUIL.

5. DHeprug pasHoOCTH (VI CYMMHL C YYETOM 3HaKa)
OGMEHHOI pacceaHHOM BOMHE 060ux (JIaHIoB, ABJISIO-
1asicsl IoKasaTeJIeM TPELMHOBAaTON 30HBI, B PE3YJIbTATE
TaKOTO0 CYMMHUPOBAaHHMS JTOJDKHA COXPAHUTECS JTOCTaTOYHO
3HauuMOil. BEICOKast BEPOSITHOCTh 3TOTO CBA3aHAa C aCUM-
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Puc. 11. CyMMapHbIii BpeMEHHOM paspes CeficMOTpaMM Ha X-KOMITOHEHTe JUIs JIBBIX 1 TIpaBbIX (C OOpaILEHNEM dassl) GraHroB.

METPUYHBIM XapaKTepOM OTKJIMKA OT TPELIHOBATOTO
[UI2CTa M3-332 OOBIYHO HEGONBIIOTO OTKJIOHEHYV TPEIINH
oT BepTUKanu. Pasnuuue oGMEHHBIX paccesiHHBIX ToJeit
Ha (ranrax ycyryousiercs HecTaGWIHbHOCTBIO KOMIUIEKCHO-
ro Ko3(dduienTa oTpaxXeHusl, 06YCIOBIEHHOTO TOHKO-
CJIOMCTOCTBIO CBUTHI

AMIUINTYI2 Pa3HOCTH paccessHHOM BOJIHEL OynmeT oI-
pelenaThes He TOJMBKO pasanirueM 0011Iell WHTEHCUBHOC-
TH ee moJieil Ha draHrax, HO U pasHuLied BPEMEHHU HX
BCTYIUIEHUSI ¥ Pa3InyneM ¢dopMBI 3aIUCH MX BOJHOBBIX
dpoHTOB.

B 3aK/TI0YEHIE MOXHO OTMETHUTD, YTO Ha OCHOBE BBI-
HOJIHEHHOTO YMCIeHHOTo 2D-MonepoBanusi BOIHOBBIX
OTKJIMKOB OT (IIOMIOHACHIIIEHHBIX ME30TPEIIITHOBATHIX
30H B XECTKHX TUIACTaX MAJION MOILIHOCTH U MayKax TOH-
KUX TIPOIUIACTKOB YCTaHOBICHA 0011asi TIEPCTIEKTUBHOCTD

¥IX TIPSIMOTO OGHAPYXXEHNMs NPY UCIIONB30BAHNI 06MEHHBIX
paccesiHHBIX BOJIH OT TPEIMHOBATEIX 30H, perucTpupye-
MBIX TOPU30HTAIBEHOM X-KOMIIOHEHTOH.

B 1iesioM MCCICROBAHNS YNCTIEHHBIM MOAEIMPOBAHM-
eM TpeABapUTENIHHO BBIABIIN TIPYHLIATIIAIBHYIO BOSMOXK-
HOCTb TPSIMOTO OGHAPYXCHMS TPELIMHOBATBIX 30H B 0a-
xenoBckoit cpute. Heobxonnma ampo6auys MeToia B
peaIBHBIX YCIOBHSAX ¢ MAKCUMATBHBIM X y4ETOM IJIs1 €r0
3¢ GEKTUBHOrO NPUMEHCHHUA.

[pu 3TOM GIIM3KOE K TOPU3OHTAIM 3ajieTaHyie Irpa-
HMI[, MajIas MOIIHOCTD 30HBI MaJibIX CKOpOCTE 1 IINPO-
KOe paclpoCTpaHeHNe BEYHOM MEDP3JIOTH B 3amagHoi
Cu6ypy OTpPENENAIOT 6IaronpusATHEIC yCJioBus Ui CO-
XpaHeHHs JOCTaTOYHON MHTEHCHUBHOCTH MOIepPeYHBIX
KoJyieGanmit 06MeHHOro GpoHTa U noaaBjieHUsd BOJH-
TOMeX.
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Puc. 13. ComocTasnenye Ha BPEMEHHO! OCH OIXHOMEDPHDIX

CUTHAIOB OGMEHHOI paccesHHOU BOJHBI Dpg+ Ha Guanrax

(J1eBOM — CHIHEM ¥ TIPaBOM— KpacHOM) U ¥IX CyMMBbI 6e3 CMEHBI

(asel (3€JIEHBII LBET).
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