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3a AQHMMU IIOAO BIAXMAY 4YaciB IPOOITy P-XBiAb Bip 3€MAETPYCiB ycepeArHi i Ha mepudepil
YopHoro Mop4, sIKi 3apeeCcTpOBaHi CeMCMIYHUMU CTAHIIIIMU Ha y30epeskKiKi, OIIiIHEeHO AaTePaAbHI
Bapiaril MBUAKOCTEN B MaHTIWHIN AlTocdepi HopHOMOpPCBEKOTO Oacerny A0 ranonau 80 Km. Ao
BXiAHUX AQHUX BHECEHO IIOIIPAaBKY 3a BIIAMB KOPH, 110 AQAO 3MOTY OTPUMATU TOYHINTY iH(popMa-
IIif0 IIPO IIBUAKICHY CTPYKTYPY Y BepxXax MaHTil. AAS pO3paxyHKIB IIIBUAKOCTEN BUKOPUCTAHO
METOAUKY cericMoToMorpadii, IKa IoASTae y pO30UTTI CepepAOBUINA Ha YaPYHKU i B 3HAXOAKEH-
Hi MONIPaBOK AO IIIBUAKOCTI B HUX. Y CTPYKTYPi BEPXHiX ITI0BepXiB MaHTil 6aceliny HopHOro mMo-
Psl BUSIBAEHO HOBi 0COOAMBOCTI, sIKi BIiAOOpa’KatoTh icTOpPit0 (hopMyBaHHS i PO3BUTKY 3allaAVHU.
INokazano, 1110 HopHOMOPCHKUM OacelH He € EAUHUM OAOKOM, Y HhOMY BHUAIAEHO ABI 3allapAWHY,
IIJ0 PO3Pi3HAIOTHCS 3@ CBOEIO INIBUAKICHOIO OYAOBOIO i Opi€HTalli€t0, IKi pO3AiA€H] 30HOIO 3 HUXK-
YUMU HIBUAKOCTSIMY, 3aXiAHA YacTHHA SKOI 36iraeThes i3 3aXiAHOKPUMCHKUM PO3AOMOM, & CXiA-
Ha — 3 TAMOMHHUM TPaHCYOPHOMOPCHKUM PO3AOMOM.

Lateral velocity variations in the mantle lithosphere of the Black Sea basin down to the
depth of 80 km were estimated from travel time residuals of P-waves recorded at the coastal
stations from earthquakes within and around the Black Sea. The observed data were corrected
for the crust structure that allowed us to get more accurate information on the velocity distribu-
tion in the mantle lid. We applied the tomography method in which the 3D region under study
was divided by cells and velocity correction in each cell was estimated. Some new features of
the mantle lid structure have been found which reflect history of formation and evolution of the
Black Sea depression. It has been shown that the Black Sea basin is not a single block: it consists
of two different depressions distinguished by the velocity structure and orientation. They are
separated by a low-velocity zone, western and eastern parts of which coincide with the West-
Crimean fault and the Trans-Black Sea fault correspondingly.

Beepenune. BeccriopHo, UepHoe MOpe SIBAS -
€TCsI OAHUM U3 HanboAee XOPOIIIo N3ydeHHBIX pas-
HBIMU re0(pU3UUYEeCKUMU METOAAMU PernoHoM [Ma-
aounikui, Hempounos, 1972; Byaawke u ap., 1975;
YekyHoB, 1987; Monograph ..., 1988; beaoycos,
BoawBoBckuii, 1989; BoabBoBCcKUM, CTapOCTEHKO,
1996] 1 BMecTe € TeM AO CUX IIOP HEeIIO3HaHHLIM.
ITpobaeMa 0Opa3oBaHUs U 9BOAIOIINU, KATOUEBEIE
BOIIPOCHI BHYTPEHHEIO CTPOEHUSI ¥ CETOAHS BHI-
3BIBAIOT OTPOMHBIN MHTEpPeC U AUCKYCCHUOHHEBIE
CTIOPHL.

Ha coBpeMeHHOM 3Tane AOCTUTHYT 3HAUUTEAD-
HBIM IPOTrpecc B U3yUYEeHUN OCAAOUYHOTO UYexXAa U
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3eMHOM Kophl HepHoro Mopst [ TyroaecoB U Ap.,
1985; Beaoycos u BoasBoBckui, 1989; Starostenko
et al., 2004; BapauoBa u Ap., 2008]. I'To cTpyKTy-
pe 3eMHOU KOPEL B IIpepenrax YepHOro Mops BHI-
AEASTIOTCSI ABe BIIAAWHBI — 3amnapHo- U BocTou-
Ho-UepHoMopcKas (34UB u BYUB) ¢ ToHKOI BBICO-
KOCKOPOCTHOM KOPOY OKeaHU4eCKOTO THIIa, Ie-
PEKPBITBIE MOIITHBIM CAOEM OCAAKOB (12—14 xm).
BriapmHBI pa3aeneHsl monepeussM LleHTpaabHO-
Yepromopckum nopusaTreM (LIUI'), mpoTaHyBIINM-
Cs1 OT MaTEPUKOBOTO CKAOHA KpbIMa A0 mobepe-
Kb Typriuu. OAHaKO Hape>XHOM nH(opMalu o
CTPOEHNU BEPXHUX ITa’)KeN MAHTUU KpaiHe Maro
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U OHA XapaKTepU3yeTCsl HEAOCTAaTOYHOM AeTaAb-
HOCTBIO, UTO IBASIETCSI OAHOM U3 IPUYNH, TOPMO-
3SIIUX pellleHre He TOABKO TeOANHAMUYEeCKUX, HO
U CTPYKTYPHO-BeIlleCTBEHHEBIX 3aAa4 B PETHOHE.

[Tpepnraraemast cTaThbsl IPOAOATKAET PAOOTHI IO
HU3YUYeHUIO CTPYKTYPHBIX OcoOeHHOCTel HepHO-
MOPCKOM BIAAMHBI METOAAMU CEMCMOTOMOTrpadrm.
B pa6ore [['ob6apenko, Eroposa, 2008] moarydeHbI
IIepBble PE3YABTATHI IO PACIIPEAEAEHUIO0 CKOPO-
CTel pacnpocTpaHeHusa P-BoaH HepHOMOPCKOTro
peruoHa B HAauOOAee MHTEPECHOM U MaAOU3ydeH-
HOM IIOAKOPOBOM HMHTEpBaAe I'AyOuH (A0 60 kM).
B To ke BpeMsi aTH pe3yAbTaThl TPeOYIOT HEKO-
TOPOTO IIepeCcMOTpPa M YTOYHEHUS 110 ABYM IIPU-
YUHAM.

[NepBas npuYMHa 3aKAIOYaeTCd B TOM, UTO KU-
HeMaTHKa BOAH, PACIIPOCTPAHSIONINXCS B BEePX-
HHUX CAOSIX M@HTUU OTpa’kaeT 0COOEHHOCTHU CTPO-
€HMd KaK MaHTUM, TaK U KOphl. Kak u3BecTHO,
YepHoMOpCKasi BIapAWHa — PETMOH C CYIecT-
BEHHBIM U3MeHeHUeM CTPYKTYPEI KOPEI U, IIPEXK-
A€ BCEeTO, ee MOITHOCTU (TOAIIMHA KOPHI Pe3KO
yMeHblIaeTcs oT 35—40 KM Ha nepudepun A0
20—25 KM B TAyOOKOBOAHOM 4acTy). Takue mepe-
TaAbl MOIITHOCTH KOPBI 3HAUNTEABHO BAUSIOT Ha
pe3yABbTaTEl TOMOTpa(pUIeCcKUX pacyeToOB B MaH-
TUU [IPU UCIIOAB30BAaHUN OAHOMEPHOU pedepeHT-
HOM MOAEAU ¢ PUKCUPOBAHHOU MOIITHOCTBIO KO-
pBl. AHOMaAbHBIE TPaAMeHTHBIE 30HBI Ha Cpese
H=40 xm [['obapenko, Eroposa, 2008, puc. 6, a]
CUABHO KOPPEAUPYIOT C 0OAACTSIMM Pe3KOI'o U3Me-
HEeHUs MOIIHOCTU KOPHL. VIMEHHO II03TOMY Iieae-
COOOPAa3HO pPa3pAeAUTh KOPOBYIO ¥ MAHTUWHYIO CO-
CTaBASIONUINE IIOAS aHOMAaAUU BpeMeH Ipobera
00BEeMHBIX BOAH. B HacTosIel cTaThe 3Ta Ipo-
1eAypa CBOAUTCS K pacueTy OTPe3KOB ITyTU U Bpe-
MeHHU pobera BOAHBI B KOpe W MaHTUM C yue-
TOM MOIITHOCTHM KOPHI Ha Tpacce o4ar—CTaHIUA.
Takum 00pa3oM, B KaueCTBEe UCXOAHOU UHAGOP-
MaIluy AAS pacdeTa IIOAS CKOPOCTEeM B MaHTUU
WCIIOAB30BAAUCH AAHHBIE O BpeMeHax Ipobera
P-BOAH 110 OTpe3KaM Aydel, IPOHUKAIOIIUM B MaH-
THIO, TAYO>Ke HeKOTOPOU 3apaHee BEIOPAHHOM I'pa-
Hunbl. Takas OIpoijeaypa I03BOAUAA BEIYECTD U3
TIOAS @HOMAaAUM BpeMeH IIpo0era COCTaBASIOIIVIO,
OTBEYaIoNyIo 3a U3MeHeHUe MOIHOCTHU KOPHI B
YepHOMOPCKOM BIIaAVIHE U IIOAYUUTH AQHHEIE, Xa-
pakTepusymollye CTPyKTyPHbBIEe HEOAHOPOAHOCTH
B BepXHEU MaHTHUU.

BTopoii Ba>KHBIN aCIIeKT CBI3aH C UCIIOAB30-
BaHUEM MeTOAUKM cericMoToMorpaduu. Mertop
cericmoTomMorpaduu, OCHOBaHHBIN Ha POPMaAU3-
Me Batikyca — I'mabbOepTta [['oGapeHKO U Ap.,
1986 ], umeeT 0COOEHHOCTU , HE TTIO3BOASIOIIUE
HaWTH pellleHle IIOAHOCTBIO AAS BCETO peruoHa
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UCCAEAOBAHUM, UMEIOIero Pa3HOHAaIIpaBAEHHEIE
TEeKTOHNYeCKHe 3AeMeHThl . HeoOX0AUMOCTE A€ -
AUTH AQHHBIE M WCKATh pelleHUe AAS OTAEAD-
HBIX Y4aCTKOB, KOTOPHIE 3aTeM IIPUXOAUTCS CO-
CTBIKOBBIBATH U COIAACOBBIBATD, IPUBOAUT K He-
KOTOPOU IOTepe MH(OPMAIUU U YCAOSKHEHUIO
NIPOIIEAYPHI PACUETOB, & TaKKe He AaeT BO3MOXK-
HOCTb IIOAHOCTBIO aBTOMATH3MPOBATH IIPOIECC
BBIUMCAEHUM. B CBA3U € 3TUM B HaCTOAIIEHN CTa-
The UCIIOAB30BaHA HM3BECTHAsI METOAUKA AyUe-
BOM ToMoOTrpaduu, KOTOpasi CBOAUTCS K HAXOXK -
AEHUIO TIONIPABOK K CKOPOCTH B sSiueMKax, Ha KO-
TOpble pa30UBaeTCsl CPeAa, 10 HEBSI3KaM BpeMeH
nmpobera OTHOCUTEABHO HEKOTOPOM pedepeHTHOM
MOAEAH.

Huxe n3aaratoTcs IOAXOABI K PEIIeHHUIO 3TUX
ABYX IIPOOAEM U OOCY’KAQIOTCS PE3YABTATEL PAC-
YeTOB CKOPOCTHBIX aHOMaAul. B ipeapraraeMom
UCCAEAOBAHUHN UCIIOAB30BAACS TOT K€ NCXOAHBIN
CEeUCMOAOTHYECKHUY MaTePHaA O lapaMeTpax 3eM-
AeTpsICEHUU U BpeMeHax Iipodera P-BOAH, 4TO
u B pabortax [['obapenko, Eroposa, 2008; 2010],
YTO ITO3BOAUAO CPABHUTH TOAYYEHHEBIE CKOPOCT-
Hble HEOAHOPOAHOCTH . Pe3yAbTaThEl HCCAEAOBA -
HUM CTPOEHUS BepXHEM MaHTUM B paioHe Hep-
HOTO MOPS U ero OKPY’>KeHUs, BEIIIOAHEHHBIEe Ha
OCHOBE YKa3aHHBIX YCOBEPIIeHCTBOBAHUN METO-
AUKU, MOT'YT IBUTHCS 0Q30M1 AAS pellleHus PyH-
A@MEHTAABHBIX T€OAOTUYECKUX U FeOAMHaMUYec-
KUX 3aAa4.

MeToauKka. A TOAYyUYEeHHS pacpeAeAeHUs
CKOPOCTEeM B BEPXHUX 3Ta’kaxX MaHTUU HepHoro
MOPS UCIIOAB30BAAACh CTAHAAPTHAS METOAMKA AY-
4eBOU TOMOTrpaduy, 3aKAIOYAIOIIAACA B OIIPEAE-
A€HHUMU MOIIPaBOK K CKOPOCTU B dYelKax, Ha KO-
TOphIe pa30uBaeTCsd CpeAd, IIo HeBI3KaM BpeMeH
npobera OTHOCUTEABHO 3apaHee BEIOPaHHOTO Ha-
YaABHOT'O PacIpeAeAeHUsI CKOPOCTH.

OO0nacTh cpeabl B IPSIMOYTOABHBIX KOOPAU-
HaTax X, ¥, z ACAUTCS Ha SAYENKH IAOCKOCTIMU
X; = const, Y= const, z; = const. B HauaabHOM
NPUOAMIKEHUM TIPEAIOAAraeTCs, YTO CKOPOCTh
3@BUCHUT TOABKO OT TAYOUHEBI AMHEWHO: V (2) =
=V (0) (1+az). B xaxxpo¥i U3 sgyeek HUINETCS
IIopaBKa K CKOPOCTH, IIOCTOSIHHAS BHYTPU Sueli-
KU. 3ajada pelllaeTcs B AUHEMHOM IIpUOAWIKe-
HUM, TaK YTO BpPeMeHHas HeBA3Ka AN KaXKAOU
TPAcCCHL ONIPEeAEAIeTCs U3 CUCTeMbl YPaBHEHUN

81 = D, Tie my s (1)

IAe T;, — BpeMs Ipobera BAOAB i-T'O Ayda 4Ye-
pes k-10 TUeMKy, m; — OTHOCHUTeAbHas IOoIIpaBKa
K CpepHeM CKOpOCTH B k-1 suetike. CyMMUpOBa-
HMe IIPOBOAUTCS IIO TeM sSuelKaM, KOTOpLle Iie-
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pecekaeT Ayd. 3apada, TaKUM 00pa3oM, CBOAUT-
csI K pellleHuio AMHerHoM cucTteMbl (1). Takout
IIOAXOA B 0OIIIEM XOPOIIIO U3BECTeH, OAHAKO, IIPU
€ro pearu3aliuy A pellleHUs IOCTaBAeHHOH 3a-
AAauM — OIIeHKHM AATePaAbHBIX BapHalui CKO -
POCTU B BepxHeM MaHTUU YepHOMOPCKOTO peru-
OHa — BO3HUKAET PsA creludruiecKuX ocoOeH-
HOCTeH, Ha KOTOPBIX OCTaHOBUMCS HIUKE.
ITpesxkpe BCcero, cAepyeT 3aMeTUTh, YTO pas-
MepBL UCCAEAYEMOro pernoHa (0koao 700 kM o
mmupoTe 1 6oaee 2000 KM IO AOATOTE) He TO3BO-
ASIIOT pacCMaTpUBaTh MCCAEAYEMYIO OOAACThb B
NIPSIMOYTOABHBIX KOOpaMHaTax. K coskareHUIo,
criocofa TpaHcgopmaluy TpexMepHol chepu -
YeCKON OOAACTH B IPSAMOYTOABHYIO, KOTODBINU
OBl COXpaHIA MHBAPUAHTHOCTHL BpeMeH npobe -
ra BOAH, He CyILILeCTByeT — MOJKHO AMOO cde-
PHUYECKYIO IOBEPXHOCTD (AByMEPHYIO) IIpeodpa-
30BaTh B MAOCKOCTH [AHOBCKag, 1982], ueM 0ObIU-
HO IIOAB3YIOTCS B IOBEPXHOCTHO - BOAHOBOM TO -
Morpaduu, AM0O KPyTOBYIO 00AACTS (7, 0) mpe-
00pa3oBaTh B NPSIMOYTOABHYIO (X, z) [T'epBep,
MapxkyteBud, 1967]. AAg BUCCAeAyeMOTO PETHO-
Ha pasMepnl o0AacTu 1o rayoumue (po 100 —
120 kM) OKa3bIBAIOTCS, BO-IIEPBBIX, 3HAUUTEABHO
MeHbIIle, UeM [0 AaTepPaAbHBIM KOOpAMHATaM, a
BO-BTOPBIX, 3HAUYUTEABHO MEHBIIIe Papuyca 3eM-
AM, TaK 4YTO B IIepBOM NPUOAMIKeHUU chepud-
HOCTBIO OOAAQCTH B HAIIPABACHUU I'ANYOUHBI MOJK-
HO IpeHeOpeYb, T. €. 3Ty OOAACTh MOJKHO CUH-
TaTh TOHKUM CpepUIeCKUM CAOEM U COOTBETCT-
BEHHO He IPeoOpa30BLIBaTh KOOPAUHATY z (TAY-
Ouny). [Ipeobpa3oBaHue ke chepriecKux Koop-
AWHAT (0, ) 1 CKOPOCTH B IPSIMOYT'OABHEIE KOOP-
AUHATHI (¥, ) IPOU3BOAUTCS TaK >Ke, KaK U B CAY-
Yae IIOBEPXHOCTHHIX BOAH [HOBCKas, 1982]:

x=Re,y=Rlntg(0/2),V(x,y)=
=v (0, 9)/sin 0. 2)

ITpu TakoM npeoOpa3oBaHUM BpeMeHa IIpo-
Oera coxpaHsATcA. UTOOBI reoMeTpUsl OOAACTHA
He CAUIIKOM MCKa’karach IPU TaKOM IIpeobpa-
30BaHUY, reorpauiyeckre KOOPAUHATHL TPAHC -
(OpPMUPYIOTCH B C(peprUUeCcKUe C HOBBIM IIOAIO-
COM TaK, 4YTOOBI paccMaTpuUBaeMas cheprueckas
00AACTBb OKA3bIBAAACH BOAU3U JKBATOPA.

Takum obpa3oM, mpeobpa3oBaHHas u3 cde-
PUYECKOM CUCTEMBI OOAACTD IIPEACTABASIAACE T1a-
ParreAenuneAOM, KOTOPBIM pa3OUBaACs IIAOCKO-
cramu x =x; (i=1,n,), y=yj(j=1, ny),

z=zx (k=1,n,) Ha N =(n, — 1) (ny —1)x
X (n, — 1) IPAMOYTOABLHBIX OAOKOB.

Pentenue amHelHOU cucTeMHI (1) CTPOUAOCH

METOAOM CUHTYASIPHBIX pa3roskeHud (SVD). Mart-
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puna cucreMsl ypaBHeHui (1) A pasmepom N X
X M (N — 4ucAO ypaBHeHUM, M — 4YHUCAO HEU3-
BECTHBIX) IPEACTaBASIAACh B BHAE CUHTYASIPDHO-
ro pa3rokeHUus A = uAavl . B meTope SVD pe-
LIeHNe AMHEWHOW CUCTEMBI AX =Yy OIIPEAEASIETCS
TICeBAOOOPATHBIM OTIEPATOPOM

x=A%y, A=UAVT,
A*=vATtuT, 3)

Marpuiia paspemreHust OIPEAEAsIeTCss Kak
R=vvT, Peryagpusanua B 3ToOM MeTope OCy-
LIECTBASIETCS 3aHYA€HHEeM MAABIX CUHTYASPHBIX
4YKhCeA, TeM CaMBIM yMeHBIIasi PAHI MaTPUILHL,
YTO IIPUBOAUT K YBEAUUEHUIO CTAAKEHHOCTHU pe-
IIIEHUsI ¥ yMEeHBIIIeHUIO pAucniepcrn. OTAndme 9ToM
MAaTPHUIIEL OT EAMHUYHON OINIPeAeAsieT OIeHKY pas-
pemenus. Paspenrenune i-ro mapaMeTpa Omnpeae-
ASIAOCH KaK KBaADATUYHOE OTKAOHEHUE i-i CTPOKHU
MaTPUILILL Pa3pelIeHns: OT COOTBETCTBYIOIIEH CTPO-
KA €AMHUYHOW MaTpUIHL, T. €.

si= X (Rij=85)°, )
J

rae 9; ; — cumBOA KpoHekepa. Bceraa MoxHO
BBIOpATh ITIOPOrOBO€e 3HAaUeHUe S|;, , BBIIIEe KO-
TOPOTO pellleHre CYUTAETCsI Hepa3pelleHHBIM .
COOTBeTCTBEHHO IIOAYUYEeHHBIEe 3HaUeHUs I1apa-
MeTpPOB, KOTOPEIM COOTBETCTBYeT S; > Sy, « HE
YUYUTBHIBAIOTCSI B OKOHYATEALHOM peleHuu. [1o-
TPELIHOCTU ITapaMeTPOoB (UX AUCIIePCHUM) OIIpe-
MEASTIOTCSI AMaTOHAABHBIMU SAeMeHTaMU MaTpu-
el VA~ 2y T,

CKOpPOCTHBIE NIOIIPAaBKU B dYelKax, A KOTO-
PBIX S; < S| OTHOCHUAMCE K IIEHTPAM S4YeeK II0
KOOpPAUHATAM X U y, KOTOphIe 3aTeM TpaHCdop-
MHUPOBAAUCHE OOPATHO B reorpaU4ecKyrO CUCTe-
My KOOpPAUHAT. B pe3yabTate moaydarach ceTKa
CKOPOCTEH, II0 KOTOPOU U CTPOUAMCEH KapTHI.

KoppeKTupoBKa MCXOAHBIX A@HHBIX. Vc-
XOAHBIMU AQHHBIMU AASI TOMOTpaUuiIecKUx pac-
YeTOB CAy’KaT BpeMeHa Ipobera IIPOAOABHBIX
BOAH OT 0YaroB K CTaQHIIUSAM, PACIOAOKEHHBIM
BHYTPHU UCCAEAYEMOro peruoHa. B pabore uc-
TIOAB30BAANCH Te JKe NCXOAHBIE CECMOAOTTYEeC-
KHe A@HHBIe O [lapaMeTpax 3eMAeTpICeHUN U
BpeMeHax Ipobera, 4TO U B IPEABIAYIIUX KC-
caepoBaHugx ['obapenko, Eroposa, 2008; 2010].
OAHOM 13 OCHOBHBIX 3aAa4, KOTOPhIE BBHITTOAHS-
AUCH Ha 3Talle IIOATOTOBKM AQHHBIX, OBIAA IIPO-
IeAypa BEIOOPA M PeAOKAluN CEUCMUYECKUX UC-
TOYHUKOB. Bcero aAast pacueToB OBIAO OTOOPAHO
88 3emMAeTpgaceHUN, X YTOUHEHHEBIE TapaMeTphl
U COOTBETCTBYIOIINe MarHUTyAbl IIPUBEAEHEB! B
pabore [['06aperko, 2008]. HepHOMOpPCKas BIa -
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AUHA OKpPY’KeHa aKTHUBHBIMU CEWCMHUYECKUMU
CTPYKTypaMy, IIPA 3TOM BBEIAEASIOTCS TPU OCHOB-
HBIE 30HbI 04aroB 3eMAeTpsaceHnil — CeBepo-AHa-
ToAuMcKas, KpbiMcko-KaBka3ckasa u LleHTpaAb-
HO-YepHoMopcKas 30! [['o6apenko, Eroposa,
2008, puc. 2]. Ha 1o5kHOM OKpauHe B IIpepAeAax
CeBepo-AHATOAUNCKOM CeMCMUUECKOU 30HbI BhI-
AEASIETCs IINOTHAsA IOAOCA HerAyOoKux (A0 10 KM)
CUABHEIX (my > 6) 3eMaeTpsicennit. KpeimMcko-Kas-
Ka3CKas 30Ha XapaKTepU3yeTcs 3€MAETPSICEHH -
SIMU, TPOUCXOAAITUMY B HUKHEN KOpe — Bepx-
HelM MaHTUM B MHTEpBare rayomH 29—38 kM.
HawnbGoaee cuabHBIE U3 HUX 3aPETrUCTPUPOBAHBL
BOAM3U KaBKa3ckoro nobepexnd. Bayrpu Hep-
HOTI'O MOpPS CeMCMHYEeCKas aKTUBHOCTb 3HAYWU -
TeABHO MeHBIIle, YeM CTPYKTYp oOpaMaeHUs. Bme-
CTe C TEM YETKO BBIAEASIETCS IeIIOYKa 3eMAE -
TpsiceHuy, npuypodeHHas K LIHIT ¢ rayOuHamMu
ouyaroB Ha rpaHulie Kopa—maHTus. B 3UB puk-
CHPYIOTCS O4aru Ha rayomHe 22—33 KM, TOrAa
Kak B BUB HeT HU OAHOTO HaAEXHO 3apPerucT-
PUPOBAHHOTO 3eMAeTpsicenus ¢ my> 3. Cericmu-
yeCKHe CTaHIUY, 3aPeTUCTPUPOBABIINeE YKAa3aH-
HBIE 36MAETPSACEHUS, PACIIOAOKEHBI BOKPYT Uep-
HOTO MOpP$, B OCHOBHOM Ha TyperKoM Itobepe -
Xbe, Ha KpelMcKOM noayocTpoBe, B boarapun,
Pymerann, MoapoBe. MeHblIIe BCero CTaHIIAN Ha
KaBkasckom nobepesxkbe HepHoro mopsi. O011ee
YMCAO CTA@HIIWMI, NCIIOAB30BAaHHLIX B paboTe, Ha-
cuutbiBaeT 113, obiee yucao Tpacc 1416 (1378
Tpacc U BpeMeH npobera Pn BOAH OT 3eMAEeTpPs -
ceHUU U 38 AQHHBIX O BOAHAX Pn, 3aperucrpu-
poBaHHBIX Ha npodure 25 I'C3 [BapanoBa u
Ap., 2008]). Bei60op ceicMUYeCKUX CTaHIIUY CAe-
A@H HUCXOAS U3 YCAOBHUS UX MaKCHMaAbHON OAU-
30CTHU K IT0Oepeskbio HepHOTro MOpPS C IIeAbIO NC-
KAIOUEHUST BAUSTHUS ITOACTAHITMOHHBIX OCOOEHHO-
CTell B COCEAHUX OPOTEHHBIX CTPYKTypPax.
OAHaKO, Kak y’ke yYKa3bIBaAOCh BHIIIE, UC-
TIOAB30BATh HEIIOCPEACTBEHHO 3TU AAHHBIE AAST
pacyeToB CKOPOCTEN B MAHTUU B OIIMCAHHOU BhI-
e ToMOorpaU4YeCcKoOr Ipollepaype HeAb3s, TaK
Kak HabAIOp@eMble BpeMeHa Ipobera copepKaT
TaK’Ke COCTABASIOIIYIO 3a CUeT IIPOXOKAEHUS HU3-
KOCKOPOCTHOM KOPHI KaK II0A CTaHIIMel, Tak U B
OKpecTHOCTH ouara. [TpuueM 3TOT BKAap OyAeT
Pas3HBIM AAS PA3HBIX TPACC M3-3a CYIeCTBEHHBIX
BapUaIuil CTPOEHUS KOPHL B 0OAACTH UCCAEAO-
BaHus. [ToaTOMy, Ipe’KAEe BCETO, CAEAOBAAO UC-
KAIOUMTH BAUSIHUE KOPHBI U3 3TUX AQHHBIX, T. €.
PasAeAUTb KOPOBYIO ¥ MAaHTUWHYIO COCTaBASIIO-
e moAs BpeMeH mpobera. C 3TOM 1IeAbIO pac-
CUMTHIBAAUCH BpeMeHa Impobera BOAH B KOpe, KO-
TOpasi 6bIAa B3sITa B COOTBETCTBUM C MOAEABIO crust
2.0 [Laske et al., 2000]. Ha puc. 1 n3o0OpaxeHa

I'eogpusuueckull xyprnaa Ne 3, T. 33, 2011

MOIITHOCTb KOPBI M CPEAHSISI CKOPOCThL P-BOAH B
Hel.

AAST Ka>KAOU TPACCHI (04Yar — CTAHINS ) Bpe -
MeHa npobera 1 KOHIIbI KOOPAMHAT Ayda IIPUBO-
AUAUCH K YCAOBHOM TpaHUIle KOpa— MaHTHUS,
KoTopas OblAa NPHUHATA Ha AyOmHe 35 KM, C
Y4eTOM MOIIHOCTH CAOSI I CKOPOCTH B HEM IIOA
CTaHIIMeM U B OKPECTHOCTH ouara (puc. 2). 9Tto
OCYIIIECTBASIAOCE BBEAEHHEM IIONIPABOK, KOTOPhIe
3aBHCEAM OT B3aMMHOTO ITOAOJKEHUs odara /1, uc-
TUHHOM I'PAHUIEI KOPBI H ¥ YCAOBHOM I'DAHUIIBI
35 KM. AN COOTHOLIIEHUM, IIPUBEAEHHBIX Ha PUC.
2, IoTpaBKM B OOAACTH OvYara OIPEAEASIAUCH 110

dopmyram

35-H

H-h
ot = ,
Vi cos0,,

N V. cos 0

Sx=(H-h)tg0, + (35-H)tg0,. (5

rae ¥, — CKOpPOCTh B KOpE€ IMPUHUMAAACh B CO-
OTBETCTBHM C MOAeAbto crust 2.0, a V,, — cko-
POCThH B IIOAKOPOBOM CAO€ 3aAa@Barach IOCTOSTH-
HOI, paBHOU 7,75 KM/ c. B dpopmyre (5) 0, u
0,, — VYIABIL, cOCTaBAsIeMBle AYYOM C BepTHUKa-
ABIO B KOp€e U B IOAKOPOBOM CAO€ COOTBETCTBEH-
HO. [TompaBK¥M B OKPECTHOCTH CTaHITUU OITPEeAe-
ASIAUCH 110 TeM Xe dopMmyaaM ¢ /= 0.

Yrael 6, u 0, ONpepAersIANCH HMCXOAS U3
cpeApHero roporpadga, o KOTOPOMY OIIPEAEAS -
A&Ch 3aBUCHMOCTD [IapaMeTpa Ayda OT 3IUIEeHT-
paabHOTrO paccrossHug p (A). F'oporpad anmpok-
CHUMMPOBAACS IOANHOMOM TPeThel CTelleHH, CO-
OTBETCTBEHHO p (A) — IIOAMHOMOM BTOPOM CTe-
IIEHU CAEAYIOIIEeTO BUAA:

p (A) = 0,1266421544 — 2 - 2,377752 - 107%A +

+3-6,773775- 10710 A% | 6)

rae A onpepereHO B KM. HavaabHBIN pa3pes HU-
JKe TPaHUIBl 35 KM OBIA B3AT B BUAE AMHEWHOU
dyukunu V=775 (1+0,001 (z—-395)).

B pe3yabTaTe npuMeHeHU ONHUCAaHHOTO CIIO-
coba TpUBEAEHUS AQHHBIX K TpaHUlle 35 KM Tpu
TPacChl, COOTBETCTBYIOIIE KOPOTKUM 3IUIEHT-
PaAbHBEIM PACCTOSHUAM , OBIAM OTOPOIIIEHEBI, TaK
KaK BOAHBI He TPOHUKAAM B MaHTHUIO. VITOTO AN
IIOCTPOEHUSI CKOPOCTHOI'O pa3pes3a BepxHel MaH-
THUM UCIIOAB30BAANCH AQHHBIE O BpeMeHax IIpo -
Oera o 1413 Tpaccam.

Pe3yabTaThl pacuyeToB. [TOCKOABKY UCXOA -
HBIEe AQHHBIE COAEPIKAT CAyYaWHbIe OIIIUOKY, YUC-
AO OIIeHMBaeMbIX IIapaMeTPOB AOAKHO OBITH MEHb-
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11e, YeM UYMCAO MCXOAHBIX AQHHBIX. MHaue roBo-
Ps, YUCAO Pa30MeHUN UCCAeAYEeMOU 0OAACTH HaA
SYeNKN AOAJKHO OBITH MEHbIIIe KOAWYEeCTBa HC-
XOAHBIX AQHHBIX.

Pazbuenue Ha OAOKM BBIIOAHSAOCH B COOT-
BETCTBUU C KOH(Urypamnuen cucrteMsl Tpacc. Ha
puc. 3 TpuBeAeHBl IPOEKIINU TpacC Ha ITOBepX-
HOCTBb 3eMAM, U3 KOTOPBIX BUAHO, UTO HauOOAB-
IIIel T'yCTOTOM TPacC OTAMYAIOTCS IeHTPaAbHas
U 3alapHasd dyacTu OacceiiHa UepHoro Mops, B
BOCTOYHOM YaCTU TPacchl 60oAee pepku. [TosTo -
MYy FOPU30HTAABHBIE Pa3MePhl OAOKOB IIPUHSATEI
MEHBIITUMU B IIeHTPAAbHOU U 3alTaAHOM JaCTsIX
TEeppPUTOPUH, OOAEE KPYIIHBIMU — B BOCTOYHOM.
Pazbuenue Tepputopru Ha OAOKU B TOPU30OHTAAD-
HBIX HallpaBAEHUSIX IIPUBEAEHO Ha puc. 4.

I'lo raryOnHe 00AACTb UCCAEAOBAHUSA ACAVAACH
Ha IISIThL CAOEB, TaK UTO 00IIee YHCAO OAOKOB OKa-
3aA0ch paBHBIM 630 (14 X9 X 5), 4TO IpUEMAEMO,
UCXOAS U3 00I1ero urcaa AaHHBIX (1413). B aeit-
CTBUTEABHOCTHU YHCAO HEM3BECTHHIX IlapaMeTpOB
(TmompaBOK K CKOPOCTSIM B OAOKax) OBLIAO ellle
Menbliie (490), Tak Kak He Bce OAOKU MepeceKa-
AUCH AYYaMU U OHU COOTBETCTBEHHO MCKAIOYA -
AUCBH 13 pelleHus. TakuM oOpasoM, 1o 1413 paH-
HBIM olleHuBaroch 490 mapamerpos. [Toporom
AAS TIPUEMAEMOTO pa3pernieHus B s4elKe Mpu-
HUMAaAOCh 3HaueHue S, = 0,6, 1 pemenne n306-
Pa’karoCh TOABKO B TeX OOAACTSIX, TAE pa3peliie-
HHe He IPEeBBIIIaA0 3TOTO OPOoTa.

CpepHeKBappaTUUHBIE OLIUOKM ITapaMeTpPOB
OKa3aAHCh AOCTATOYHO MaAbl — B CPeAHEM OHU
cocrtaBasgam 0,02 KM/cC 1, BO BCIKOM CAyYae, He
npessimasm 0,03 KM/ ¢, 9TO CyIIeCTBEHHO MEeHb-
111e, YeM IIOAYUYeHHbIe IPOCTPAHCTBEHHbIE Bapu-
aIuy CKOpOCTH. B mporecce nocTpoeHud peliie-
HUS IPOM3BOAUAOCH aBTOMaTHUYeCKOe OTOPachI-
BaHUeE TPACC, AAST KOTOPBIX OCTaTOYHBIE BpEMEeH-
HBIe HEeBSI3KU MpPEeBHINIaAU 30, TAe G — CpeAHe-
KBaApaTUUYHAasI OCTaTOUYHas HeBs3Ka. [1o ocTaB-
IIMMCS AQHHBIM pellleHre CTPOUAOCH CHOBa. Ta-
KOM IIpOoIlecc MOBTOPSIACS A0 TeX IIOp, ITOKa Bce
OCTaTOYHbIE HEBSI3KU OKA3LIBAAUCH MEHBIITUMU
30. B pe3yabTaTe Takoro mpoiecca ObIAM OTOPO-
mieHsI 22 Tpacchbl. OCTaTOUYHBIE HEBSA3KU MOKHO
paccMaTpuUBaTh KaK CAydaliHble OIMUOKU, pac-
npeAeAeHHBle HOpMaAbHO . Ha puc. 5 mpuBepe-
HBI TUCTOTPAMMBbI NCXOAHBIX U OCTATOYHBIX He-
BS30K, @ Ha pucC. 6 — ocTaTOYHbIE HEBI3KH B 3a-
BHUCHUMOCTHU OT SIUIIEHTPAABHOTO paccTosaus. Oc-
TaTOYHBIE HEBA3KM (CM. PUC. 5), XOTA U OCTAIOT-
CS1 AOBOABHO OOABIIMMHY, PACIIpeAEAEeHBl OAU3KO
K HOPMaAbHOMY U COOTBETCTBYIOIAS UM CPeA-
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HekBappaTuuHada HeBa3ka (0,93 ¢) MeHbllle, yeM
Y UICXOAHBIX AQHHEBIX (1,25 ¢). B To ke BpeM4 pac-
IpepAeAeHNe NCXOAHBIX HEBSI30K 3aMEeTHO OTAHU -
4YaeTcss OT HOPMAAbHOI'O, YTO OOYCAOBAEHO BAU-
STHUEM BapUalluii CKOPOCTH B cpepe. BuapHo, uTO
OCTAQTOYHBIE HEBA3KU (CM. PUC. 6) He 3aBUCAT OT
STUIEHTPAABHOTO PACCTOSHUS, UTO ITIOATBEPIKAA-
€T IPaBUABHOCTH BEIOOpA HAaYaABHOTO IPUOAU-
>KeHHsI CKOPOCTHOT'O pa3pesa ¥ peaAuCTUYHOCTD
IIOAYYEHHOTO pellleHUs (B IIPOTUBHOM CAyYae
TpeHA OBIA OBI IO 3NUIIEHTPAABHOMY PAcCTOs -
HUIO) .

KapTbl TOpH30HTAABHOTO PaCIIPEAEAEHNs OT-
HOCUTEABHBIX Bapualluil CKOPOCTH B IISITU CAO-
X IPUBEAEHBI HAa PUC. 7.

XOTS BOAHBI IIDOHUKAIOT AO TAYOUHEI 110 KM,
nHpopManusga O paclIpeAeAeHUN CKOPOCTeN Ha
OOABIINX TAYOMHAX O4eHb CKyAHAsI, TaK Kak OHa
AAeTCsl TOABKO AQHHBIMU Ha AOCTATOYHO IIPOT-
SKEeHHBIX Tpaccax (CM. pUC. 6) ¥ OTHOCUTCSI TOABKO
K IIeHTPaAbHOU YyacTu YepHOMOPCKOTO Oacceli-
Ha. [To3TOMy TOAIIMHA CAOSI C TAYOMHOM YBEAU-
YUBAETCS U PellleHNUe AT CAMOTO TAYOOKOTO CAOST
(cm. puc. 7, uHTepBar 85—110 KM) xapakTepu-
3yeTcsi HU3KHUM pa3pelleHueM.

Hauboaee CUABHO pa3andaeTcs: paclpepee-
HUE aHOMAABHBIX 30H B IIEPBBIX ABYX CAOSIX (35—
45 n 45—55 km). B BepxHeM caoe (35—45 kM)
BBIAEASIETCSI BEICOKOCKOPOCTHOM OAOK CO 3Ha-
YyeHHeM OTHOCUTEABHOM IIOIIPaBKU K CKOPOCTH
0,03—0,05, coBIIapaoUINM 0 MECTOIIOAOKEHHIIO
U IIPOCTHUPAHUIO C OOAACTBIO MAKCUMAABHOU TOA-
mu ocapkoB B BUB. K 3amapy oT Hero, B I1eHT-
parbHOM yacTu UepHOTO MOpSA PaclIoAOKeHa
HHU3KOCKOPOCTHAS CTPYKTYPa, IPOTATMBAIOIIas-
cs1 oT Kpeima po LlenTpasrbHbIX TTOHTHUA C OTHO-
CUTEeABHBIM U3MeHeHueM ckopocTu oT — 0,03 po
—0,06. B 3UB aHOMaAul CKOPOCTEN He BLIIBAE-
HO, 3a UCKAIOUeHUEeM HeOOABIIONW OOAACTH IIO -
HUJKEHHBIX CKOPOCTEHU B IIeHTPe 3allapAHOM 4ac-
T MOpst. Ha 6oaee rayOOKOM ypoBHe (45—55 KM)
HabAIOAQeTCs CYlleCTBeHHOe U3MeHeHHe KapTu-
HBI CKOPOCTHBIX aHOMAAMU . BEICOKOCKOPOCTHAsA
aHoMaAud B I0KHOM yactTu BUB nepeopueHTH -
pyeTcs ¢ ceBepo-3allapHOM Ha MEPUANOHAABHYIO,
ITPaKTUYeCKU COXPAHMUB CBOIO BeAnuuHy. Ha ce-
BepHOM okpauHe BUB nmoutu nmaparreabHO 6epe-
roBo¥ AMHUU KpbIMa ITOSBASETCS ellle OAHA BEI-
COKOCKOPOCTHAasI aHOMaAMS TOU JKe BeAWYHHBI, OT-
AEAEHHAs OT I0JKHOU IIUPOKOU OOAACTBIO OTPU-
IaTeABHBIX aHoMaAuti (3 V/V=-0,02). Bayrpu 3B
MOSIBASIETCS OOAAQCTh CAAOOIIOAOKUTEABHBIX aHO-
Maauti ¢ 8V/V=0,02+0,03. C mpoaBM>RKeHUEM B
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| mme— |
56 58 60 62 64

2m 3t 36
i

40 44

Puc. 1. Cpeanssi ckopocTs Vp, KM/, B Kope (a) ¥ rAyOuHa rpaHuisl Moxo, KM (6) mo MoaeAn crust 2.0
[Laske et al., 2000].

rayouny (caom 55—70 u 70—85 kM) mpoucxo-
AUT PacIIvpeHre BEICOKOCKOPOCTHOM 0OAACTH B
3UB u yBeAnueHUe CKOPOCTHBIX aHOMaAUU. B To
>Ke BpeMd BEICOKOCKOPOCTHad aHoMaAus B BUB
yracaeT ¢ TAYyOMHOM KakK II0 IIAOIIaAU, Tak M II0
BEAWYMHE aHOMAaAWH, YTO OCOOEHHO XOPOIIIO BHI-
paykeHo B uHTepBare 70—85 kM. Takoe ke n3me-
HeHMe CKOPOCTHBIX aHOMaAUHN C TAYOUHON OTMe-
Janoch B pabortax [ [obapenko, Eroposa, 2008;
2010].

Pazpeliienne B HUJKHUX ABYX CAOSIX (CM. PHC.
7) O4eHb HU3KOE U PellleHrs B HUX MaAO Pa3AU-
YaIOTCs, TaK UYTO IIPEACTABASIAOCEH OOAee ITPaBUAB-
HBIM OOBEAUHUTH HUDKHKE CAOU B OAUH, YMeHb-

a9

i

40

IIIUB TeM CaMBbIM O0IIlee YMCAO HEeN3BECTHHIX T1a-
paMeTpoB. B 3TOM cAydae Ipy HCKAIOUEHUHU Sde-
€K, He IlepeceKaeMbIX Ay4aMy, YUCAO IlapaMeT-
POB, IOAAESKAIIUX OIIPEACACHUIO, YMEHBIIaeTCsI
A0 393. Takyke >keraTeABHO OBIAO ODOAee AeTaAb-
HO ITPOCAEAUTE, KaK MEHSIOTCS TOPU30HTAABHBIE
BapHualluy CKOPOCTH C TAYOMHOM B BepXHeU 4a-
CTH paspesa (A0 TAyOuHBI 70 KM), IpUHUMAsS BO
BHUMaHUe, YTO Pa3peAeHle pa3pesa 1o TAyOnHe
Ha OOABllIee YHMCAO CAOEB IIPUBOAUT K yXYyAllIe-
HUIO pa3pelieHus U IOIBACHUIO AOKHBIX aHOMa-
Auii. C 9TOM IJeAbIO aBTOPBL He 3aAaBaAU TAYOH-
HBI 'PAHUII CAOEB EAMHCTBEHHBIM 00pa30oM, a Baphb-
WPOBaAU UX B pa3HBLIX pemnieHusx. [1pu pukcu-

Puc. 7. PacnipepereHre OTHOCUTEABHBIX Bapualluii CKOPOCTH P-BOAH B Pa3AWYHBIX MHTEpPBaAaxX FAyOUH
B MaHTUU. CepbIM IIBETOM IOKa3aHbl 0OAACTH HEAOCTATOYHOTO pa3pelleHwus.
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2543 um 40-47 km
FL 40

7.2 7.6 8,0 B4
Vi waic

Puc. 8. PacipepeneHne cKOpocTed pacnpocTpaHeHHMs P-BOAH B BepXHeW MaHTHU
YepHOMOPCKOI'O peruoHa.

2 76 B0 B4
Vi BMUC

Puc. 9. Ioroxenue npodurert A—A, B—B Ha doHe MOIITHOCTH Me30-KalHO30MCKHUX OTAO-
sxeHul [TyroaecoB u Ap., 1985] (a) U BepTUKaAbHBIe CKOPOCTHBIE pa3pe3hl IO 3TUM Ipodu-
aaM (0, B). CtpykTyphel: 3UB — 3anapHo-UepHoMopckas BnapuHa, BUB — BocTtouno-YepHo-
Mopckasa BnapuHa, AHIT — nopuatue Auppycosa, APIT — nopuatue Apxanreabckoro, CIT —
nporu6 CopokuHa, TB — Tyancunckasa Bnapusa, HIIT — nopuarue Ilatckoro, KIT— Kapku-
mutckui nporud, HKI' — HukHekaMuuiickui rpa0eH.
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V=775 + 0,0001F - 35

Puc. 2. K BBIBOAY IIOIIpaBKU roporpaca sa Kopy U
NIpUBEAEHUS €T0 K IpaHulle Ha rAyOuHe 35 KM. 3Be3-
AOYKOM 0003HAYeHO MOAOJKEHHe o4ara B KOpe Ha TAy-
OuHe h, JKUpHas AWHUS OIPeAeAseT UCTUHHOE IIOAO-
>KeHHue I'paHUIlbl KOpa—MaHTHUs Ha rAyOuHe H, IIyHK-
TP — YCAOBHAs IpaHMIla Ha 'AyOuHe 35 KM, K KOTO-
PO IPUBOASATCSI BpeMeHa Ipobera U KOHIIBI Ayua.

POBAHHOM YHCAE CAOEB (BCETO TPU-YETHIPE AO TAY-
ounbl 70 KM, HU>KHUM cAod 70—110 kM) periie-
HIe CTPOUAOCH HECKOABKO pa3 IPU pa3HbIX IO-
AOKEHMSIX T'PaHUI] BEPXHUX TPEX CAOEB, UTOOBI
B Ka>XAOM BapuaHTe pa30ueHuss ObIA OBl OAWH
AOCTATOYHO TOHKHUU CAOU. TOAIIIMHY TAKOT'O TOH-
KOT'O CAOS BapbUpOBaAu OT 7 A0 10 KM. OTO o3-
BOAMAO TIOAYYUTH OOAee ACTAABHYIO KapTUHY T'O-
PU30HTAABHBIX BapHUalui CKOPOCTU B BEpXHEU
4YacTU pa3pesa A0 TAyouHsl 70 KM. KapTel ropu-
30HTAaABHOT'O paclpepeAeHns abCOAIOTHBIX 3Ha-
YeHUU CKOPOCTEeN B IIeCTHU UHTepBaAaxX, BbIOpaH-

HBIX C IepekpeITuIMu (35—43 kM, 40—47, 43—
50, 45—55, 50—60, 60—70 KM ), TpUBEAEHBI Ha
puc. 8. C Bo3pacTaHueM rAyOUHEBI TOPU30HTAAD-
HBIe BapUalliM CKOPOCTU MEHSIOTCS MepAeHHee
U B HIDKHEN YaCTU paspes3a TOAIIMHA CAOEB yBe-
AmdeHa A0 10 kM.

Ha npeacTaBAeHHBIX KapTaX BBISIBAEHHI CYIIle-
CTBEHHBIE PAa3AUYUSA CTPOEHUS BEePXHEU TOAIU
ManaTuu 1o 3UB u BUB. Cropoctu 7,9—8,2 km/c,
XapaKTepHBIE AAS BEpXHEN MaHTUH, HaOAIOAQIOT-
csa B BUB B camoii BepxHel yacTu (puc. 8, a, 6),
IIpyYeM 30Ha BEICOKUX CKOPOCTeH BEITSIHYTa B Ce-
Bepo-3allaAHOM HAIllpaBAEHUU M 3aHUMAET IIAO-
IIfaAb, COBIAAQIONTYIO C MAKCUMaAbHBLIM Pa3BU -
THEeM OCaAOTHOTO Uexaa. Aaree C Bo3pacTaHUeM
rAYOMHEI (pUC. 8, B) 3Ta 0OAACTb BBICOKUX CKO-
POCTeM CTaHOBUTCS AOBOABHO HEOAHOPOAHOM, BU-
AOM3MEHSETCS M Pa3phIBaeTCs Ha ABe BETBU HU3-
KOCKOPOCTHBIM BKAIOUEHUEM, KOTOPOE IMTPOCAEIKU-
BaeTcs IIOYTH Ha BeCh MHTEPBaA MCCAEAYEMBIX
rayouH (po 60 kM). FO>KHasg BeTBb BLICOKUX CKO-
pocTel, pacIlOAOKEeHHAasI TOA FOKHON OKPanHoOMU
BUYB, nocTeneHHO MeHseT OTMEUEHHYIO B BePX-
HUX FOPU30HTaX CeBepo-3allapHyI0 OPUEHTAIUI0
Ha MEePUAMOHAABHYIO (puc. 8, r). CeBepHas BETBb
BBICOKOCKOPOCTHOM @aHOMAaAWM HaYWHAeT BBIPU-

Puc. 3. Ilpoekuuu Ha MOBEPXHOCTb CEMCMHUYECKUX TPaCC, A@HHBIE 10 KOTOPBHIM HCIOAB30BaAUCH

AT TOMOTrpaUIeCKUX PacueToB.

I'eogpusuueckull xyprnaa Ne 3, T. 33, 2011

69



B.C. TOBAPEHKO, T.b. AHOBCKAA

e T A O S .

34 B

Puc. 4. Ipoekius Ha MOBEPXHOCTb TPEXMEpPHOM ceT-
KM, Ha KOTOPYIO pa30OMUBaeTCs HUCCAepyeMasi OOAACTb.

COBBIBATBHCS yKe Ha rayonHe 40—47 KM Kak 00-
AACTb 3HaUeHuH 7,8—7,9 KM/, paciiorarasich 1mou-
TU TTapaAreAbHO 6eperoBoit Anunu FO>kHoro Kpbi-
Ma. AOBOABLHO OTYETAWBOM OHa CTAHOBUTCS B WH-
TepBare 43—50 KM, 3HaUeHUS CKOPOCTU B Hel
YBEAMYUBAIOTCS C TAYOMHOM, AOCTUTas BEAUYH-
HBI 8,1—8,2 KM/c Ha rAyOouHe 45—55 KM. Mak-
CHUMAaAbHYIO ITAOIAAbL ¥ HaNOOABIIINE CKOPOCTU
(a0 8,3 kM/C) 3aHMMaeT BEICOKOCKOPOCTHas 00-
AacTb B BUB B unTepBare rayonn 50—60 kM, mpu
3TOM TOABKO Ha 3TUX TAyOHMHAX 0OAACTb HAaMOOAL-
IIIUX CKOPOCTEeN HaXOAUTCS Ha CTHIKE ABYX BEICO-
KOCKOPOCTHBIX BETBEM.

B oranune or BUB ctpoenue 3UB B BepxHeMm
CAO€e XapaKTepu3yeTcs II0AeM ITIOHUKEHHBIX CKO-
pocTel co 3HaueHusMu 7,6 —7,8 KM/ c. Beicoko-

00

200

Puc. 5. T'mcrorpaMMbl UCXOAHBIX (CIIAOIIHAS AUHUS) U
OCTATOYHBIX (CEepBIM IIBET) HEeBA30K BpeMeH IIpobera
P-BOAH.

70

CKOPOCTHAsA OOAACTB IIOSIBASIETCS IIOCTEIIEHHO C
BO3pacTaHUEM I'AYOUHBI OT €ABa 3aMETHOU B FOK-
HOM M IOTO-3allapHoOM vacTax 3UB Ha raybune
40—47 KM A0 MAKCUMaABHOU TI0 pa3MepaMm U Be-
anunne (Vp > 8,3 km/c) B uHTepBasre 50—60 kM.
K ceBepo-BOCTOKY OT BELICOKOCKOPOCTHOM ODAa-
CTU paclioAaraeTcs HU3KOCKOPOCTHas 30Ha C Mak-
CUMAaAbHBIM pa3BUTHEM B I[eHTPe 3allaAHON dac-
T HepHOTO MOpPS B MHTepBaAe 40—47 KM 1 yMeHb
IIeHreM CKOpPOCTHu A0 7,4—7,5 km/c. Ilpumeua-
TEABHO, 9TO C CeBepa HU3KOCKOPOCTHYIO 30HY OI
paHUuUBaeT 0OAACTh OTHOCUTEABHO ITOBBIIIIEHHBIX
CKOpPOCTeU (CM. puc. 8, 0, B), KOTOpas, K coyKane-
HHIO, HAXOAUTCS Ha KPalo 30HbBI IIOPOTOBOTO pas3-
pellleHns U BEIpakeHa cAabo. C yBeAmdeHueM IAy-
OuHBI 0OAACTh HU3KUX CKOPOCTEU CTAA’KUBAET-
CsI U IIPOSIBASIETCST HE3HAUUTEABHO.
LlenTpanbHasa 9acTb YepHOTO MOPS MIPOSBAS-
eTCsl KaK 00AaCTh MOHM)KEHHBIX CKOPOCTEeH, pas-
Aenstoniasg 34YB u BUB. Hauboaee BeIpa3uTeAb-
HO OHa IIPOSIBUAACH B BepXHeM croe 35—43 KM
B BUAE ITOAOCHI HU3KUX CKOPOCTEH, IIPOTATUBAIO-
1encs B I0>KHOM HampaBAeHUU OT KpbiMa Ao LleHT-
parbHBIX [TOHTHA, TA€ CKOPOCTHA YMEHBIIAIOTCS
AO MUHUMAABHBIX 3HAUEeHUU B PErruoHe HCCAe-
aoBanmii (Vp=72+74km/c). C BocTOKa 3Ta 06-
AQCTBb OTpaHWYeHa WHTEHCUBHBIM FOPU30HTAAD-
HBIM IPAAMEHTOM CKOPOCTH, TAE Vp U3MEHSIeTCs
Ha 1 KM/cC, T. €. IPaKTUYECKHU Ha BCIO IIKAAY M3-
MEeHEHUU CKOPOCTHU B peruoHe. C TAyOMHOU HU3-
KOCKOPOCTHO€ BKAIOUEHMeE IIOCTEIIeHHO BhIPOK-

Paccrommie, Ku

Puc. 6. PacnpeAeAeHHe OCTATOYHBIX HEBsIBOK BpeMeH
np06era P-BOAH B 3aBUCUMOCTH OT SIIUIEHTPAABHOTI'O
pacCcTosdAHUA.
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MAAETCs], PacIapasiCh Ha OTAEAbHBIE CEeTMEeHTHI (CM.
puc. 8, r, z), u B uHTepBare 50—60 kM 00e BHa-
AMHBI O0BeAWHEHBI M30ANHUEeHN ckopocTH 8,0 Km/c
(cM. puc. 8, g).

Haubonee BEIpa3uTEABHO PA3AUYUS B CTPOE-
HUM MaHTUMHOU YaCTU AUTOC(EPEL ABYX BIIAAUH
BUAHLI Ha BEPTUKAABHBLIX pa3pesax (puc. 9).

Ipu nocTpoeHUn paspesda CKOPOCTH OTHOCH-
AUCH K CpepHeM I'AyOuHe B CAOe, TaKUM 0o0pa-
30M UCCAEAYEeMBIM MHTepPBaA IAyOUH COCTAaBAS-
eT 39—77,5 kM. [TorokeHUe TpouAeli IO OTHO-
IIIEHWIO K TEKTOHUYeCKHUM dAeMeHTaM HepHOTo Mo-
P4 IIoKa3aHo Ha puc. 9, a. AuaroHaAbHBIN IPO-
dunrp A—A (puc. 9, 6) nepeceraer 3UB B ee ca-
MOM I'AyOOKOBOAHOM MeECTe C MAKCUMAABHOU MOILII-
HOCTBIO 0capKoB, LIUIT B MecTe couneHeHUs Ba-
AOB AHAPYCOBa U APXaHTEABCKOTO U FOJKHYIO YaCThb
BYB B ee caMOM IIMPOKOM MecCTe.

BYB BbIpUCOBBIBAETCS KaK IMIUPOKUU KaHaA
Ha rayomHe 39—50 KM CO CPaBHUTEABHO yMe-
PeHHBIMU BapuallugaMu CKOPOCTHU P-BOAH B IIpe-
Aenax 8,0—8,15 km/c. B aTOM Xe MHTepBaAe
TAYOMH B paiioHe AOATOTEI 37° HaBGAIOAQETCST Bep-
TUKAABHO PAaCIIOAO’KeHHas 30Ha BBICOKMX I'pa-
AUEHTOB CKOPOCTH, KOTOPasi COOTBETCTBYET BOC-
TouHOMY orpanmuenuro LIUIT. 34YB npeacraBae-
Ha Ha 3TUX I'AyOMHAX HU3KOCKOPOCTHOM CTPYK-
TYPO¥ C HEOOABIINM BePTUKAABHBIM I'PAANEHTOM
ckopocTu. [Ipu 3TOM HEe HaOAIOAAETCS KaKUX-AU-
00 SIBHBIX IPU3HAKOB epexoaa oT 34UB k LIHIT,
33 UICKAIOUEHHUEeM CaMor'o BepxHero caod (H=35+
+43 KM), TAe OTMeYaeTCsl He3HaUYUTEAbLHBIN TOPH-
30HTAABHBIY I'papreHT. [ IpuMepHo Ha ypoBHe 50—
55 kM 06e BIapAMHBI TPEACTaBAEHBI EAMHBIM OAO-
KOM CO 3HaUeHMeM CKOPOCTH Ha ypoBHe 8,0 km/c.
Co3paeTcd BIedaTAe€HHE, YTO Ha 3TOM yPOBHe
TIPONCXOAUT ITEPECTPOMKA CKOPOCTHOI'O ITIOAT ABYX
BIIAQAVH.

ITpumepHO ¢ rayouns: 50 kM B 3UB 3apox aa-
eTCsl aHOMaAbHasl BEICOKOCKOPOCTHAsI 0OAACTh,
KOTOpAasi C TAYOMHOU YBEAWUNBAETCS 110 IIAOILA-
AU U CMelljaeTcsl B IIeHTPAAbHYIO YacTh BIIAAU -
HBL. TPYAHO C YBEPEHHOCTBHIO TOBOPUTH O XapakK-
Tepe u3MeHeHUus ckopoctu B BUB u3-3a 6epHo-
ro ToMorpaguueckoro oopasa Ha TAyOMHaX OOAB-
mrx 60 kM. TeM He MeHee MOXHO KOHCTaTHUPO-
BaTh, YTO 3A€Ch OTCYTCTBYeT TEeHAEHIIUS YBEAU-
YeHHUsd CKOPOCTHU C TAYOMHOM U HaDAIOAQETCS He-
OOABIIIOE CMellleHe OOAACTH BBICOKMX CKOPOCTEN
B 3allapAHOM HallpaBAEHUM.

Bropoi paspe3 B—B (puc. 9, B) nposepeH
uepe3 BUB, nmepecekas ee B HallpaBAEHUM Ce -
Bepo-3aliap — I0T0-BOCTOK OT IOKHOTO Oepera

I'eogpusuueckull xyprnaa Ne 3, T. 33, 2011

Kpsiva po Typruu. MizamMeHeHne CKOPOCTEN MOXK-
HO IIPOCAEAUTH TOABKO AO TAYOUHEI 65 KM, IpHU
9TOM pa3pe3 B KPaeBBIX YaCTIX IIOAYUYAEeTCs elle
MeHee HHPOPMATUBHBEIM . OCHOBHOU OCOOEHHO -
CTBIO 3TOI'0 paspesa ABAIETCSI HU3KOCKOPOCTHOU
KaHaA, BEIAEASIEMBIN Ha POHE BBICOKUX CKOPOC -
Tel. [ToCcKOABKY BepXHSSI MaHTUSA 110A IPOTUOOM
CopoKHHa XapaKTepU3yeTcs TEMU JKe MOBBIIIeH-
HBIMU CKOPOCTSIMHU, UTO U IO>KHBIN cermeHT BUB,
MOJKHO CUUTATh UX eAUHBIM OAOKOM . CKOpPOCTH
B HEM KaK BAOAB, TaK U IIONepeK BIAAWHEL (CM.
puc. 9, 6) BO BceM MHTepBaAre I'AyOUH U3MeHs-
IOTCSI HE3HAUUTEABHO, HaXOASICh B Y3KOM KOPHU-
pope 8,0—8,15 km/c. OBAACTh BEHICOKHUX CKOPOC-
Tel pe3KO yYMEHBIIAaeTCq Ha TAyOuHe 45—55 KM
U HaOAIOAQETCS B KpalHel CeBepHOU (oA IIPO-
rubom CopokuHa) U 10KHOM yacTsax BUB. Husz-
KOCKOPOCTHAasI HEOAHOPOAHOCTE HAUUHAETCS C TAY-
OUHBI 55 KM ¥ IOAHMMAEeTCd BBEPX, UCIBITHIBAsA
TPeHA Ha ceBepo-3amap. B BepxHel yacTu pas-
pe3a (A0 TAYOUHBI 47 KM) 5TO HU3KOCKOPOCTHOE
BHeEApeHUe 3aHUMaeT MIMPOKYI0 0OAACTh, IIPOC-
THUpasich OT I0>KHOTO Oepera Kpbima Ha 250 kKM
B CTOPOHY MoOps. EcTb chrabble yKa3aHUSA Ha TO,
YTO 3TOT KaHAA MOJKET UMeThb OOAee TAyOuHHBIE
KOPHH, OAHAKO 3TO TpeOyeT AOTIOAHUTEABHOT'O HC-
CAEAOBaHUS.

OO0cy>xAeHne pe3yAbTaToB. OCHOBHBIE OCO-
OEHHOCTHU PacCIpeAeA€HUs CKOPOCTU P-BOAH B ITOA:
KOPOBOM CAOe B HepHOMOPCKOM OacceiHe COB -
IIaAM C TeMH, KOTOpble OBIAU IIOAYYEHHI B IIpe-
AbIAyIiel paboTe [['obapeHko, Eroposa, 2008], a
MMeHHO, C HAAUYKEM BBICOKUX CKOPOCTEN IIOA ABY-
Ms BnapvHamu (34UB u BUB) 1 HU3KMMU CKOpPOC-
Tsamu nop, LJUTT. Cam 3TOT paKT HaXOAUTCS B CO-
TAACHU C TUIIOTE30M N30CTa3Uuy, IIOCKOABKY KOpa
BO BIIQAMHAX XapaKTepUu3yeTcs HU3KUMU CKOPO-
CTSIMU 3a CUeT OOABIIION MOITHOCTU OCAaAOYHOTO
CAOS ¥ COOTBETCTBEHHO HU3KOM MAOTHOCTBIO, UYTO
AONKHO KOMIIEHCHPOBATHCS BLICOKUMU TTAOTHOC-
TAMU B BepXHEU MaHTUU. B TO J)XKe BpeMs B 3TOU
paboTe BHIIBACHBI HEM3BECTHRIE paHee AeTaAU pac-
peAeAeHUsl CKOPOCTH, OTMeUeHHBIe B IIPEABIAY-
1IeM pasjeae.

CB$13b HIOBEPXHOCTHBIX F€OAOTUUYECKUX CTPYK-
TYP C pacIpepereHreM CeMCMUYeCKUX CKOpPOC-
Tel MOoA HUMU IIPOCAEKUBAETCS AO 3HAUUTEAb-
HBIX TAYOUH. B Bepxax MaHTHUU OOHapy>KeHHBI He-
OAHOPOAHOCTH, COIIOCTaBAsIeMble C OCHOBHBIMU
TEeKTOHMYECKUMU CTPYKTypaMu YepHOMOPCKOTro
baccetina — 3YB u BUB u pa3aeadroriiei ux 30-
"ou ILIUII. B TO )Xe BpeMs pa3Aanune BHIABACH -
HBIX CKOPOCTHBIX aHoMaAmui nop 34UB u BUB u
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UX KOH(UTrypalus AQIOT BO3MOKHOCTb CYAUTh
00 0COOeHHOCTSAX (POPMUPOBAHUS TEKTOHMUYEC-
KUX 9AEMEHTOB perruoHa.

I'naBHOU 0CcOOeHHOCTBIO cTpoeHus BUB aB-
ASIETCSI IPUCYTCTBUE BEICOKUX CKOpocTew (Vp =
=8,0+8,15 KM/c) BO BCEM HCCAEAYEMOM MHTEP-
BaAe TAyOWH, HaUMHas C TAYOUHBI 35 KM (CM. pHUC.
8,9). Kordurypanus 3Toi BEICOKOCKOPOCTHON
00AaCTU MeHseTCsd C TAyOMHOU, IPU 3TOM Ha-
OAIOA@ETCS TEHAEHITUS YMEHBIIIeHUsT CKOPOCTHBIX
anoMmaamii. B 3UB kapTuHa npssMO MPOTUBOIIO -
AOJKHas: CKOPOCTH B BEPXHUX CAOAX HU3KUE, OHU
YBEAUUYUBAIOTCS C TAYOMHOU, U Pa3Mepbl BBICO-
KOCKOPOCTHOM OOAQCTH, HAUWHAas C TAyOUHBL 70 KM,
IIPEBBIIAIOT TakoBble B BUB . Xopomo Takxke
IIPOCAEKHUBAETCS U pa3Hasi OpUeHTAalUsI BLICO -
KOCKOPOCTHBIX 30H B ABYX BIIaAMHAX (CM. puC.
8, 7). PazHoe HanpaBAeHHE IPaAUEHTa CKOPO -
CTHU B ABYX BIIaAMHAX, KOHTPACTHO U300pa’keH -
Hoe Ha (cM. puc. 9, 0), MOKeT CAY>KUTh yKa3a-
HHUEeM Ha pa3Hble TPeoOAaAAOIINe ABUKEHUSA B
mpoiiecce ux popmupoBanud. Tak, arsg BUB, cko-
pee BCero, AOMUHUPYIOIIMMU MOKHO CUUTATH I'O-
pu3oHTaAbHBIE, AAsT 3UB — BepTUKaAbHBIE ABU-
SKEeHUSs.

TakuM 006pa3oM, IpeACTaBACHHEBIE PE3YAbTA-
TBI CKOPOCTHOU CTPYKTYPBI BEPXHUX 3Ta’KEU MaH-
TUM HYepHOMOPCKOTO PEroHa IIOATBEP>KAQIOT OC-
HOBHOM BBIBOA,, CA€AQHHBIN B paboTe [['ob6apeHn-
Ko, Eropoga, 2008; 2010] o cyIjecTBeHHOM pa3-
Angmu cTpoeHus autocdepst noa 34UB u BUB, uro
OO'BSICHIETCS UX PA3ANYHBEIM T€HEe3UCOM U UCTO-
puen pa3BUTHUS.

BMecTe c TeM COBepIIEHHO HOBBIM B AQHHOM
HCCAEAOBAHUM CAeAyeT PACCMATPUBATE BEISIBAE-
HUEe HU3KOCKOPOCTHOTO BHeppeHus B BUB, Ha-
YyyHad ¢ FAyOMHHOro cAogd 43—50 KM Ha Bcex
YPOBHsAX A0 IAyOuHEI 60 kM. O 6oAee TAYOOKOM
IIPOHUKHOBEHUU 3TON aHOMAAUU CKa3aTh TPYA-
HO U3-3a CAaOOM OCBEIleHHOCTU 3TOM 00AACTU
Ay4aMu Ha TAyOuHe 6oaee 60 kM. Huskockopoc-
THOM KaHaA PACIOAOJKEH IOA CEBEPHOM YaCThIO
BUB po nporuta CopokuHa U 3aHUMAeT CeKy -
IIlee ITOAOKEHHUE 110 OTHOIIEHUIO K OCHOBHBIM
reOAOTHMYeCKMM CTPYKTypaMm parioHa (Tyamncus-
ckoMy nporuby m Baay lllaTtckoro). ITpumeua -
TEABHO TO, YTO HU3KOCKOPOCTHAasA aHOMAAMS CO-
BIIAAAET C OOAACTBIO PE3KOAHOMAABHOTO MaTrHUT-
HOTO IOAS B AAYIITUHCKO-BaTyMCKOM aHOMaAb-
HOM 30He [ ManroBunxuii u Ap., 1969]. Boausu
Hee pacIliOAOKeHa TakyKe 30Ha aHOMAAbBHOTO Tell-
AOBOTO TIOTOKaA (¢ =50 MB1/M2) [KyTac u ap., 1997].
Ecau cBg3bIBaTh 0OAACTh ITIOHUKEHHBIX CKOPOC-
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TeM C MOBBIIIEHHBIMHU TeMIlepaTypaMy, BIIOAHE
BO3MOJKHO TPAKTOBATh €€ KaK PEAUKT TAYOUHHOU
MarMaTU4eCcKOM KaMephl C YaCTUYHBLIM IIAABAE -
HUEM.

ChaepyeT TakkKe OTMETUTH, YTO BCAEACTBUE
KOPPEKTUPOBKHU AQHHBIX B IIPEACTABAEHHON CKO-
POCTHOM CTPYKType UepHOro Mops B Bepxax
MaHTHUHU 10 CPABHEHMUIO C Pe3yAbTaTaMU IIPeAbI-
AYIIVIX UCCAEAOBAHUN He HaOAFOAQIOTCS SIPKO BEI-
pa’keHHbIe TpapueHTHBIe 30HBI. CAepOBaTeAD-
HO, BBICOKOTPAAUEHTHBIE 30HBI IBASIIOTCS CAEA-
CTBUEM OCOOEHHOCTEN CKOPOCTHOU CTPYKTYPBI
KOpHI U, B IIEPBYIO O4epeAb, PE3KOTO u3MeHe -
HUS ee MOUIHOCTH. TakuM 06pa3oM, BBHITIOAHEH-
Had B HaCTOAIEM UCCAEAOBAHUM NIPOLeAypa 00-
paboTKu CeMCMOAOTHYECKOU MHPOPMALIU O Bpe-
MeHax Ipobera C IeAbI0 UCKAIOUUTE U3 MCXOA-
HBIX AQHHBIX BAUSHUE KOPHBI 3(p(eKTUBHA U He-
00X0AMMA.

EauHCTBEeHHasl BLICOKOTPaAUEHTHas 30Ha, pas-
AeNSTIoNIast BEICOKOCKOPOCTHYIO 00AacTh B BUB oT
UHTEeHCUBHOU MEPUANOHAABHOY 30HBI HU3KUX CKO-
pocTel, npoTgarusatomeiica or KpeiMa pAo Typ-
1IUM, BBIIBASIETCS B CaMOM BepXHeM UHTepBahAe
rAyoOunH (cM. puc. 8, a). MO>XHO OTMETHUTh XOPO-
LIYIO KOPPEASIIAIO HU3KOCKOPOCTHOM 30HBEI C I10-
BBINIIEHHBIM TEIIAOBBLIM IMOTOKOM [Ko63aps, 1987,
Kytac u ap., 1997, Hurtig et al., 1992]. Bo3amoxx-
HO, YTO 3allapHas IPaHUIla 3TOr0 HU3KOCKOPO -
CTHOT'O BKAIOUYEHUS TPACCUPYET 3anapHo-KpbiM-
CKUU Pa3nOM, KOTOPBIU IIPOAOAKaeTcsa B Typ-
nuio u paspesseT CTaMOyABCKUM OAOK OT LleHT-
paabHBIX [ToHTHA [Okay et al., 1994]. IOro-Boc-
TOYHAas I'PaHUIla KOHTPACTHOU IPaAEeHTHON ITOAO-
ChI COBIAAAET C MOAOKEeHHEeM Bara ApXaHTeAb-
ckoro, a B Typuuu pa3peaseT Bocrounsnie u LlenT-
panbHble [TOHTUABL, SIBASSACH YaCcThIO TpaHcyep-
HoMopcKoro (Opeccko-CuHOIICKOTr0) pazaoMa [By-
AaHXKe U Ap., 1975]. 'papAMEeHTHOCTD 3TOTO IIe -
pexoAa MPOCAEKUBAETCS AO TAYOUHBI TOPSIAKA
50—55 kM (cM. puc. 9, 6). TakuM obpasoM, oba
pa3aoMa, C KOTOPBIMU CBSI3BIBaeTCs 0Opa3oBaHue
YepHOMOPCKOM BIIAAUHBI, UMEIOT CBOU KOPHU B
MaHTUMU.

BeiBoABI. Ha ocHOBaHUM pe3yABTATOB IIPO -
BEAEHHOT'O UCCAEAOBAHUS, MOKHO C(POPMYAUPO-
BaTh CAEAYIOIEe OCHOBHEIE BEIBOAHI.

B 30Hax, xapakTepusyoomuxcsa 3HaYUTeABHBI-
MU U3MEHEeHUIMU CTPOeHUS KOPhI, YUeT ITUX U3-
MEeHEeHUU IPpU TOMOrpapuuyeCKOM BOCCTAHOBAE -
HMU CKOPOCTH B MaHTHU II03BOASIET ITIOAYUUTD 3Ha-
YUTEABHO OOAee ACTAABHYIO MHPOPMAIUAIO O CKO-
POCTHOM CTPYKType B BepXax MaHTHUU.
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B cTpyKType BepxHUX 3Takell MaHTUU Yep-
HOTO MOPS BHIIBAEH IEABIN PSIA HOBBIX OCOOEH-
HOCTeH, OTPa’karoIuX YCAOBUSI (DOPMUPOBAHUA
W pa3BuUTHUs BOaAMHBL. [loka3aHo, uto YepHo-
MOPCKas BIIaAMHA Ha YPOBHE BepXHEM MaHTHU
He SIBASIETCS OAHOPOAHOM, B HEU BBIAEASIOTCH
ABe OTAMYAIOUIWECS IO CBOEMY CKOPOCTHOMY
CTPOEHUIO U OPUEHTAIIMU BIIAAUHBI, Pa3AeAeH -
HbIE IIeHTPaAbHOMN 30HOM ¢ 60Aee HU3KUMU CKO-
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