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OLIEHKA COCTOAHHA YVAAPOOITACHOI'O
MACCHBA C HCITO/IbB.3OBAHHEM CHCTEMbI
I/IEKTPOMAIHUTHOI O HHAYKLIHOHHOI'O
MOHHTOPHHI A (na npumepe HukonaeBckoro
noa3eMHOro pyaHHKa, r. [laibHeropck)

Cemunap Ne 3

H acTosiiasg paboTa IIOCBAlIeHa
pe3ynbTaTtam reoH3HUUeCKUX
HICC/IeIOBaHM, BhINOMHEeHHbIX B Mae 2005
r. Mucturyrom reodpuzviku YpO PAH Ha
Hukonaesckom pyatrike (r. [anbHeropck),
MIPEACTAB/SIONMX COOOM 3/IeKTPOMArHu1T-
Hble MHAYKLIMOHHBIE YaCTOTHO-TeOMeTpH-
YecKre HCCel0BaHNs C HCIIO/Ib30BaHeM
OOBEeMHOM MHAYKLIMOHHOM MeToauku [1].
PaHee naHHas MeTOAMKa XOPOIIO 3apeKo-
MeHI0Ba/ta cebsi MpY U3YYeHHUU CTPOeHHs
M COCTOfHMA YAapOOTIacHBIX MAaCCHBOB
TOPHBIX [OPO/ PA3/TMUHOTO BellleCTBeHHO-
ro COCTaBa, B YAaCTHOCTH Ha MarHeTUTOBBIX
waxTax: TawTaron W EcTioHyHckas [2].
3nech U3M0XKEeHbl pe3ynbTaThl OMpPOoOOoBa-
HUS MeTOAMKA B  HOBBIX Teo/oro-
reoPU3NUeCcKUX YC/IOBUAX TOMMMETa/l/IN-
YeCKOTrO DPYAHMKA /IS BBISB/ICHUS 30H U
OLICHKU CTeleHU UX TMOTeHLMa/IbHOM Heyc-
TOMYMBOCTH, ONpee/ieHUsi UX COCTOSHUS
Y TOTeHLMasZIbHONM OIAcHOCTH IyTeM CO-
[OCTaB/IeHUs] APYr C APYrOM HX Pas/ivy-
HBIX YUYACTKOB, PacriOZIoXKeHHbIX Ha pas-
HBIX TOPMU30OHTAX, UTO HEOOXOAWMO /s
6e30MacHOro  MPOAO/MIKEeHHs  OTPabOTKU
MeCTOPOXKIACHUS.

B xome paboT 6bI10 BBIMOMHEHO Teo-
du3MUeckoe KapTHpOBaHHWE TreorIorvye-
CKMX CTPYKTYP W 30H fAe3vHTerpalmu [3]
Ha 4YeTbipexX TOPH3OHTaX, [POAHA/TU3UPO-
BaHO MeCTOIO/IOKeHe 30H TOTeHLMA/b-

HOM HeYCTOMUMBOCTH MacCHBa B IIpesenax
YUaCTKOB ero akKTUBHOM OTPabOTKH.

B pabote paccMaTpuBaioTCs U COTIOC-
TaB/ISIOTCS MEXKAYy COOOM pe3ynbTaThl MC-
C/1e[IOBaHMM 10 YeTbipeM ropusoHtaMm Hu-
KO/IaeBCKOTO PYAHUKA:

-320: auaroHasbHBI WTPEK (a1vHa:
20 mwkeroB, 95 M) u 6GypoBOl IMITpeK
(ammHa: 19 nukeros, 90 M;

—332: TpaH3uTHBINM WITpeK (22 mrkeTa,
105 m);

—-348: TpaH3uTHBIM wWTpeK 27 TMHKe-
ToB, 130 M) M KO/BLIGBOM ITpeK (AnvHa:
17 nuvkeros, 80 m);

—277: ydacTok XapbKOBCKOM 3a/IexkU,
OpPT  pa3BeaOYHbIH, BEHTH/IALIMOHHBIN
wrpek (20 nvkeros, 95 m).

Crour ortMeTtuTth, UuTO NPOQUIN Ha-
6roneHuit 1o TpeM ropusontam (—320, —
332, —348) Ha niaHe pacronoXkeHsl ¢ He-
OOMBIIMM CABUIOM APYr OTHOCHTE/IBHO
apyra. Takxe HecKo/bko Tpodousiei pac-
TO/IOKEHBI APYr K APYry MO MPAMBIM Y-
noM. DTH ABa pakTopa fABAAIOTCA Oraro-
MPUATHBIMK /17151 TIO/IYUeHUsT Mpe/cTaB/Ie-
HUS 06 M3MEHeHWM MCC/IeAyeMbIX Iapa-
METPOB TI0 TPEM HallpaB/IeHUsIM.

[lpodpynm Habmonennst npoxoanIv
BO/Ib BbIPAOOTOK, TMPAKTHUECKU IO LIeH-
TPY, UCTOYHHK BO3OYKIAECHHS (BepTHUKa/Ib-
HbIM MarHWTHBIM AWIO/Nb) HAXOAW/ICH B TOM
ke BbIpaboOTKe, 4ro U MpueMHuk. OauH

109



LIMK/T HaGMOAEHUM BK/OUas1 B cebsi MHO-
royacToTHble (Ha 4YacToTax OT 5 10
80 k1) MaMepeHusi Moay/iedl BepTHKa/lb-
HOM W /IBYX TOPU3OHTA/IBHBIX KOMITOHEHT
[ePEeMEeHHOr0 MArHWTHOTO TIO/s TP Tie-
peMelieHuy MpHeMHWKa C IlaroM 5 M Ha
6ase 65 M U PUKCHPOBAHHOM ITO/IOKEHHH
WMCTOYHMKA. 3areM WCTOYHHK Iiepe-
Memazics 4yepe3 15M 1o mnpodwumo, u
LIMK/T UISMEpeHUI TToBTopszics [4].

B xome o6paGoTKM U HHTEpIIpeTalMu
pe3y/IbTaToOB  HabG/MOAEHNM [0  KarKkaAOMY
npodpymo HabmoaeHUs OblIN TO/IYUeHb
CpenHUWe pacripesie/ieHysi rapaMeTpa reo-
S/IEKTPUYECKOM HEeOAHOPOAHOCTH Ha IATH
YacToTaX, reo3/IeKTpUYecKre pas3pesbl Ha
AT YacTOTaX, paclipefie/ieHe CpeHei
MPOAO/MBHOM  MPOBOANMOCTH  GIOKOBOM
YaCTW MaccyBa KPOB/W U TOYBBI, pacripe-
[lefleHre cpeaHeit 1o npodusIio TOUHTep-
Ba/IbHOM MHTEHCUBHOCTH 30H [I@3HMHTerpa-

umu (2, 5].

B KauecTBe mNapaMeTpa, XapaKTepu-
3yIOIIero CTerneHb HeOoAHOPOAHOCTH Mac-
CHBa, WCIIOb3yeTCs CpeAHMi MapaMeTp
re03/IeKTPUUECKON  HeOAHOPOMHOCTH  (5)

[6], onpenensiemMblit Kak apudMeTHUecKoe
CpefiHee OTHOLIEHWM MOoAyrier ABYX FOpU-
30HTa/IbHBIX KOMIIOHEHT MarHWTHOIO 071
(morepeyHoi K MpOAOALHOM OTHOCHUTE/Ib-
HO BbIPaBGOTKU) B KaXKIOM TOUKE TMPOH/Is
MPY Pa3HbIX [MO/IOKEHUSIX HMCTOYHHKA BO3-
OYXKIeHH.

AHaM3 pacripesesneHys cpeaHero mna-
paMeTpa TeO31eKTPUIeCKor HeoAHOPOd-
HOCTU TI03BO/IsIeT OlepaTHBHO BBISBUTb
YJaCcTKU HeOoAHOPOAHOCTH MacCHBa, KOTO-
pble MOTYT ObITh CBf3aHbl C 30HAMH IIO-
POHBIX KOHTaKTOB, TPeUMHOBAaTOCTH WIH
[IOTEeHLIMa/IbHOW HeYCTOMUMBOCTU, CBfA3aH-
HBIX C 30HaMM Ae3uHTerpatmu [3]. Ha puc.
1, a-e mnipuBeneHsl paclipeaesieHys cpes-

PacnpeaeneHwe cpegHero napameTpa reo3rekrpuyeckoi HeoQHOPoOAHOCTH
Mopu3oHT -320, AuaroHanbHbIA KBEpLUNar.
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Hero rapamerpa [eO3/IeKTPUYECKOM He-
OMHOPOAHOCTH U TeO/IOTMUYecKye OIKca-
HUSI PaspesoB MO MpouasaM Habrozae-
HUH.

Ha ropusontre —320 Habmonenvs Be-
NVCh TIO ABYM MPOQ/IAM — TePBbIi POo-
dwib  Npoxoawsa 0 AWArOHA/IbBHOMY
KBepllZlary, BTOPOM — TI0 OYpOBOMY
mrpekry. PaccMoTpuM reosnoruueckyio U
reO3/IeKTPHUUECKYIO CTPYKTYPY AHaroHa/lb-
Horo Keepuriara (puc. 1, a). Ha nepsom
[MKeTe MMeeT MeCTO 3HauuTe/IbHasi aHo-
Ma/iisi 3TOrO Iapamerpa, MpeBblllalolias
doHOBBINT ypoBeHb Ha uactote 5.08 Kl
npyuMepHO B 10 pa3. ITo MoXKeT ObITh BbI-
3BaHO /I0Ka/IbHOM 30HOM TPEeIIMHOBAaTOCTH
CO 3HAUMTE/IbHOM B/IArOHACHIIIEHHOCTHIO.
PacrionozxkeHue 3Tolt aHOMa/IMK COBIIAAaeT
C 30HOM TEKTOHHUUYECKUX HapYIIEHUI 3TOro
ropusoHTa (puvc. 1, a). Brisirnena eime on-

Ha aHoMasMsg B pabioHe 14-18 mukeToB.
Ona Tak®ke COBIazaeT ¢ 30HOM TPEelMHO-
BaTOCTU B Ipefenax KOHTaKTa pyabl U Ty-
¢oB. Brlaenenst eue e aHomanny Ha 4
M 7 THKeTax, KOTOpble MOTYT ObITh CBs3a-
Hbl C BHOBb HaBeleHHOH TpelIMHOBaTO-
CTBIO MaccuBa. B ocCTa/lbHBIX TOYKax I1po-
duns HabmonawoTcss POHOBLIE 3HAUEHHs
rapaMeTpa Teo3/1eKTPUYEecKor HeoaHO-
poaHoctu B nipeaenax 400-500.

BypoBoit 1ITpek pacrozioxeH Mo YriioM
K [MaroHa/IkHOMY Keepiuiary. FaBectHo,
YTO aHM3OTPOITHA ACVICTBYIOIMX HarlpsKe-
HUIT MOKET BbI3bIBaTh aHHU3OTPOIMMIO B pac-
npefeneHuy 30H TPEeLIMHOBATOCTH U OOY-
C/IOBMUBATH Pas/MyHble (POHOBBIE 3HAUCHMUS
CpeaHero MapameTpa HeOAHOPOAHOCTH Ha
MPOQH/ISIX, PACTIONOAKEHHBIX PAIOM, HO He
napazi7ie/isHO. DTOT 3(PdeKT XOPOIIO BHACH
Ha puc. 1, 6. Ha nepBom rvikerte nmeer me-

PacnpeneneHve cpeiHero napamMeTpa reo3rnekTpuyeckord Heo AHOPOAHOCTH
MNopnsoHTt -320, lWWrpek 6ypoBoi 2.
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CTO MeHee 3HauMTe/IbHasi, YeM Ha puc. 1, a
AHOMa/IMSl 3TOTrO Tapamerpa. AHOMasuK B
npenennax 9-13 MUKETOB COBMAZAIOT C TI0-
MIOKEeHUeM PYaOCITyCKa.

TpaH3uTHBIM IITPeK ropusoHta —332
Ha I/1aHe TOUTH TMPUMBIKAeT K AWaroHa/lb-
HOMY KBeplziary ropusoHta —320 obpa-
3ys C HUM TIPsAMOM yron. M3 cornocrarne-
HMs POHOBBIX YpoBHe# (puc. 1, a u puc.
1, B) creayer, UTO MacCHB TPAH3HUTHOTO
IITpeKa HaxoauTcs B 6oriee CXKATOM CO-
CTOSIHWY, HeXel MacCHBBI FOPU30HTa —
320. BebisiBieHa NpOTsAXKEeHHas 30Ha I10-
TeHLIMA/IbHOM HEeYCTOMUMBOCTHU (MMMKeThbl 4—
12), aHomamusa (mukrethl 14-16) cBsasaHa
CKOpee BCero C KOHTAKTOM Pyabl U TYQOB.
[1py 5TOM malku SBASIOTCA CKOpee KOH-

LIGHTpaTOpaMU HarlpsKeHWH.

Ha ropusonte —348 HabmoneHus Be-
NIUCh TIO ABYM MPOGU/IAM: TI0 KO/IBLIEBOMY
mrpery (puc. 1, a) m wrpery TpaH3uT-
Heii—2. (puc. 1, r) TpaH3uTHBIA IITPeEK,
ropuzoHTa —348 Ha T/1aHe TOUTU COBIIa-
[aeT C TPAH3WUTHBIM LITPEKOM FOPH30HTa —
332. 3nech BbisiB/IeHa MIPOTsiKeHHas! 30Ha
MOTEeHLIMANBHOM HeyCTOMUMBOCTH (prc. 1,
r) (muretel 0-13), coBnagatomas ¢ pac-
MPOCTPaHeHeM H3BeCTHSAKOBBIX T10PO/,
[MPOHM3AHHBIX KapPCTOBBIMU TIO/IOCTAMH U
30HaMM HM3OBITOUHOM TPEIMMHOBATOCTH.
AHoMarmus (rvketsl 19-21) MoxeT ObITb
CBsi3aHa C pa3BUBAIOIICHCA 30HOM MMOTeH-
LIMa/IbHOW HEeYCTOMUYMBOCTH, 3MHLIEHTP KO-
TOPOM NMpUXOANTCH Ha 21 muKer.

PacnpeneneHwe cpeaHerc napameTpa reo3rneKTpUyYecKod HEOAHOPOAHOCTH
Fopu3oHT -332, TPAH3UTHbIA WITPEK.
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YyacToK KO/MbIIEBOTO IITpPeKa, KOTO-
PBIF OBIT OXBaueH HalIMMK M3MEepPEHUSIMH,
pacriofZioxkeH TepreHANKYIAPHO TPaH3UT-
HOMY INTPEKY, a Ha I/IaHe SB/ISeTCS Kak
OBl TPOAO/IKEHVeM KBepiiara [uaro-
HaznbHOro ropusoHta —320. CHoBa moa-
TBepXAaeTCs HaMuyve aHW30TPOIMUU To-
PH3OHTa/IbHBIX HampskeHwit (puc. 1, a).
DOHOBRBIM YpOBEHb IMapaMeTpa eo3/IeK-
TpUYEeCKON HeOAHOPOAHOCTH elle 6ortee
TTOHU3W/ICA, OH SfBAsETCS Hauboriee HU3-
KUM OTHOCHTE/TbHO BbIIIEPACCMOTPEHHBIX
npodpu/Ieit, YTO CBUACTE/ILCTBYET O 3HAUH-
Te/IbHOM KOHLIGHTpaLlMY HallpsaXkeHUNn B
npeaenax nvketoB 9-14. B npenenax nu-
KeToB 3-8 MMeeT MeCTO He3HauyuTe/lbHast
aHOMa/vsi, CBsI3aHHAs CKOpee Bcero ¢
KOHTAKTOM TOPO/I.

[Npodpuns HabmoaeHnit Ha rOpPHU3OHTE
—277 pacronoxeH Ha ydyacTke XapbKOB-
CKOM 3a/1eky ¥ NpoxoauT 1o opty Pasge-
mouHbii-1 ¥ mTpery BeHTuasLmoHHO-
TPaHCIIOPTHBINM. B maHe stor npodmrib
3HAUMUTE/IbHO CMellleH OTHOCHUTENTBHO OC-
TazibHbIX. Ha nvHuy HabmoaeHys BbisiBie-
Ha MNPOTSKEHHasi 30Ha [TOTeHLIMA/TbHOM
HeycToMunBOCTU (puc. puc. 1, e) (murerts
2-11), coBnagaoias ¢ MoMOXKeHUeM pas-
0Ma, KapTHPYeMOoro ¢ KOHTYpa BhIPaboT-
KM, U Ollepsiollierl 30HOW TpPelMHOBATO-
cti. J1oT rpaduK SBASETCA XOPOLIMM
TIpPHMMEepPOM, TOKa3bIBAIOIIMM BO3MOKHOCTD
BBISIB/ICHHS 30H TPEeLIMHOBATOCTU B OTHO-
cuTenlbHO oaHOpoaHoM MaccuBe. Cornac-
HO C/IOXKUBIIMMCS Y HAC IpeACTaB/IeHUsM,
AHOMa/IbHO HM3KWE 3HaueHHs IapaMeTpa

PacnpeaeneHve cpeaHero napamMerpa reo3reKrpu4ecKol HEOAHOPOAHOCTH
Fopu3oHT -348, TPaH3UTHbIA WITPEK.
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(5) , mosmuBmvecs Ha mmketax 11-20,

CBUICTENIbCTBYIOT O BBICOKHX HarlpsizKeHU-
X B MacCMBe BOKpYr 3TOFO Y4acTKa
mTpeka. ITo MecTo TpebyeT K cebe ao-
TMO/IHUTE/TLHOTO ~ BHUMAHWsi, BO3MOKHO,
crenyer IMPOBeCTH 31ech 1edpOpPMAalMOH-
Hble WU CeHMCMOAKYCTUYEeCKHe WCCeIo-
BaHM.

AHam3 HoBO¥M MHQOPMALIMKM O Teo-
SMIEKTPUYECKOM CTPOEHUN Hab/moaeMbIX
Y4aCTKOB (Ha pHC. 2 MPUBEAEHBI ITPUMephI
reO3/IeKTPHUUECKUX  Pa3pe30B) T03BO/IH/I
BBIABUTH psa ocobeHHocTelt. Ha mukerax
1-10 /[IuaroHasibHOrO IITpPeKa TOPU30HTa
—320 mpakTHMUYecKH Ha BCeX 4YacTOTax Bbl-
fenseTcs AMCKpeTHas [e3WHTerpalioHHast
CTPYKTYPa, KOTOPYIO MOXKHO BUAETb M Ha
APYrHX YAapoOoriacHbIX MaxTax, HarpruMep
B Tamrarorne. Bropas nonoBuHa npodpuss

conepRkUT 6o7iee 3aKphIThie TPElIMHHbIC
30HBI, CBH/ICTE/ILCTBYIONIME O HEOAHOPO/-
HOCTH pacrlipesie/ileHysi AeNCTBYIOINX To-
PUBOHTAZIBHBIX HaIpskeHud. B kpoene
TaKKe COAepHkKaTcs /IOKa/lbHble Ie3VHTe-
rpalLMOHHbIE 30HBI, PACIIONONKEHHbIe O1u-
Ke K KpoBae. Paspessl mno 6GypoBomy
mTpekry, ropusoHta —320, Takxke, B Haua-
ne npodwsst conepxar MPOTHKEHHYIO 30-
HY [e3UHTerpaLmy MoAoBHON Mopdoro-
rvd. TpaH3SUTHBIN MTPEK, TOPHU30HT —332,
VMeeT 30HbI /Ie3UHTerpalmy MpoAo/IKalo-
mMecs U3 KPOB/IM B TIOUBY, YTO MOKET
BAVATb Ha YCTOMUMBOCTb MacCHBa OCO-
GenHo B npenenax 9-22 mnukertoB. TpaH-
3UTHBIM MITPeK ropusoHTa —348 xapakTe-
pPH3yeTCsl He TO/MbKO Ha/lMuKMeM MHOTOUMC-
MIeHHBIX OKO/IOKOHTYPHBIX 30H [e3WHTe-
rpauvy, HO U oO6Iei G/IOKOBOCTBIO Mac-
CHBa, B OT/IMYME OT CACAYIOUIMX U Ipe/bl-

PacnpeaeneHue cpeaHero napamMeTpa reo3nekTpuYecKol HeoAHOPOAHOCTH
Fopu30HT -348, KONbUEeBOW LUTREK.
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AYIIMX HITPEKOB, Ie BMelaioliasi cpesa
MIPaKTUYeCKH He OT/IMYa/nach GO/IbLION He-
OMHOPOAHOCTBIO MO  COIPOTHB/ICHHUIO.
Kpome Toro rpaHuibl 6/10KOB CMEMaloTCst
B paspese MO 4acToTe, UYTO MOXKeT O3Ha-
YyaTh [OTO/THUTE/IbHOE B/IWSIHUE BOIHOM
COCTaB/ISIIOLIEN B THMIPOCKOIMMYECKUX U3-
BeCTHsKax. Pa3pe3 KO/IBLIEBOrO IITpeKa
XapaKTepy3yeTcss Ha/lMurMeM  OO/IbIIoro
KO/IMUECTBa 30H /Ie3VHTerpaLlvv He TOMBKO
B IOYBe, HO U B Kposrne (nmuketsl 10-17).
Paspes XapbKOBCKOTO YyacTKa /@MOHCT-
pHpYeT Ha/lluue Ae3WHTerpaLMoOHHONM 30-
HBl B Mpenenax MUKeToB 2-9, a masbiie
BCe aHOMa/IbHble 30HbI HAXOAATCH B KPOB-
e 3TOM BBIPAOOTKU. Y4acTOK Mpodpu/s
9-14 moxeT 6bITh YYAaCTKOM TOTEHLIHNA/b-
HO OIMacHOCTH CO CTOPOHBI KPOB/IH.

Ha puc. 3 (a-6) npuBeneHo pacripesne-

7leHre cpeaHeMr MpOoAO/IbHON MPOBOAUMO-
ctm S B MaccuBe nouBhl (a) U KpoBau (6)
BCex oTpaboTaHHBIX Tmpodunein [4].

N
Z Sn Axn
E n=1

BOAMMOCTb Kaxkaoro O/70Ka B MacCHBe
KPOB/H, 6o IIOYBBbI, N- KO/TMYECTBO 6mno-

KoB, Ax AX -obmas

AnvHa npodouasa Habmonenus, N- Komvue-
CTBO G/IOKOB.

CoriocTaBrieHre cpeaHer MpoaoIbHOM
MPOBOAMMOCTH  BMellalolllero  paspesa
KPOBMM M TIOYBBI COOTBETCTBYIONIMX I1PO-
el nMokasasno, UTO AAs KPOBAU HMeeT-
Csl 3HAUMTE/TbHOE OT/IMUME 3TOM 3aBUCHMO-
CTU OT YACTOThI /11 XapbKOBCKOTO Y4acT-

, Tie S,- npoaonsHas Ipo-

, “AnvMHa OroKa,

PacnpeneneHue cpeaHero napamerpa reosrnekTpuyeckod HeoAHOPOAHOCTH,
FopuzoHT -277, OpT pa3BeAoYHkIA 1, WTpek BeHTUN. TpaHcn.{3anexb XapbKoBcKan).
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Ka. 3HayeHHe ee CW/IbHO BO3pacTaeT Ha
yactote 5.08 k['u. /s roussl aHa/IOrKu-
HBIM CBOWICTBOM OOrazaetr Keepiiar /lva-
roHazibHBIM, ropy3oHT —320. Camas Hus-
Kas cpeaHss IPOAO/bHasAs IPOBOANMOCTD
TOYBHI /151 BCEX YaCTOT OTMeuUeHa B IITpe-
Ke TPaH3WTHOM, FrOpH30HT —348.

116

Omnnarko vHGpOpPMaLMA O MNPOAOCABHOM
MMPOBOAUMOCTH O/IOKOBBIX CTPYKTYD SIB/IS-
eTcsl HeZIOCTaTOUHOM TIPU U3YYeHUM H3Me-
HEeHUM COCTOSHMS MaccuBa. HeoGxoammo
YUMTBIBaTh MH(POPMALIMIO O MOPEOIOTUU
Y MHTE@HCHBHOCTH 30H Je3UHTerpPaLvy.



a) lFeoanekTpuyeckuit paspes no [lnaroHanbHoMy WTpekKy , rop. -320, 5.08 k'u. Hukonaesckuit pyaHuk.13 mas 2005 r.

-638
-643 ~
-648
-653

10 n Gonee

0 20 50 90 150 200 500 1000 5000 1 Gonee (Om+m)
6) lFeoanekTpuyeckuit paspes no [lnaroHanbHoMy WTpeKy , rop. -320, 81.25 ku. HukonaeBckuit pyaHuk.13 mas 2005 r.

-638
-643
-648
-653

Mo

Mmenee .1

IS

ol v
N o

u
'

'
N

2-4

4-6

o
v
o

10 n Gonee

150 200 500 1000 5000 v Gonee (Omem)

o
N
o
o
=]
©
oS

Puc. 2

Homepa wHTepBarioB i Bce pucyH- cuBHOCTHM Spint [7] 30H aesuHTerpaimu
kKoB 4(a-n): 1-(0-1m), 2-(1-2 M), 3-(2 - 419 KO/MBLIGBOrO W TPAH3UTHOTO IITPEKOB
3m),4-3-4M),5-4-5wm),6-(5-6m) ropusonTa —348 rokaseiBaeT (puc. 4, r-a),

AHau3 pacripeseneHs UHTerPaibHO-
ro rapaMmeTpa IOUHTEepPBA/IbHOM WHTEH-
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PacnpepeneHune cpeaHel NpofonsHOM NPOBOAMMOCTM B NOYBE OKONOBbIPAbOTOYHOrO NPOCTpaHCTBA

0.3 1
——TpaHzUTHEI WTpek, -332
- -® - Byposoilt wrpek, -320
0.25 4 — & —TpaHauTHeIA wrpek, -348
— ¢ - Koneueeol wrpek, -343
— ¥— XapbKOBCKAA 3aNeMb, -277
0.2 ool KEEBRLLNET AHATOHANEHEIN, -320
o
o 0.15
0.1
0.05
0 T T T T T 1
0 1 2 3 4 5 6
Homepa 4acToT:1-81.25 klMu, 2-40.62 klMy, 3-20.3 kU, 4-10.15 k'Y, 55.08 k'Y
Puc. 3, a
PacnpeneneHMe cpenHeﬁ HpOHOﬂhHOﬁ MPOBOAMMOCTHW B KPOBNE OKOHOBhIPaGOTOHHOFO MpOoCTRAHCTBA
0.45
04
0.35
0.3
0.25
=
W
0.2
0.15 r'e
o~ - ——TpaHzuTHEIA WTpek, -332
01 - -m - Bypoeoh wrpek, -320 L
' — & —TpaH3HTHEIA WTpek, -3458
— % - Koneugeod wrpek, -348
0.05 — ¥— HapbKOBCKAA 3ANEXE, 277 r
wonccfpenen KEBLLNET AMATOHANEHEIR, -320
0 T T T T T 1
1] 1 2 3 4 5 6
Homepa vactoT: 1-81.25 kly, 2-40.62 'y, 3-20.3 klu, 4-10.15 My, 55.08kMy
Puc. 3,6

YTO 7151 KOMBLIEBOTO INTPEKa Be/lUYMHA
STOrO TMapaMeTpa MeHblle B 3-4 pasa,
YyeM /1715l TPAH3UTHOTO ITpeKa. Mmeer me-
CTO /711 KO/BLICBOTO IITPEKa OT/IMUME 3TO-
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ro pacripeaesieHrd /14 BBICOKMX M HU3KHX
YacCTOT, UYTO IO3BO/IACT MPeario/IoKUTb OT-
C/10eHHe OKO[IOBpra6OTO‘~IHOFI YaCTHh Mac-
CHMBa OT OCTa/lbHOM ero 4aCTu B TIO4YBe



OwaroHanbHbIA WTpek, -320

B -
*
7 kY
5
6 \
\|
5 AN
\ \\ ——YacToTta 81.25 'y
- 4 . '\\ - -W- - YacToTa 40.62 kY
g_ A \‘ Y — A— YacTota 20.3 kY
0w 3 RN — ®- —YacTota 1015 kly
' e UgeToTa 5.08 KTy,
2
1
0 1
1
Homepa uHTepBanos
Puc. 4, a

LWrpek-6ypoBoit -320r.

——YacTtoTa 81.25 kly
- -Ml- - YacToTa 40 62 kly,

Spint
7

— &— MactoTa 203 kMY |
— ¥ =YacToTa 10.15 kly,
e YeTOTE 5.08 KM |

-1 4

Homepa MHTepBanos

Puc. 4, 6

BbIPAOOTKU. ITOT 3(PEEeKT OTCYTCTBYET
A5l MacCUBa TPaH3UTHOTO LITPeKa, Fopu-

3onta —-348. HaubGonee sBHO 3TOT 3cb-
deKT MPOSBU/ICH 71 TPAHSUTHOTO LITpe-
Ka ropusoHta —332 (puc. 4, B). Mmeer
MeCTO HauyaszIo 3TOrO IMPOLIecca A/l MacCH-
Ba [AMAroHa/ILHOro KBepiiara (puc 4, a).
HauMenriias yacToTHas aucriepcys B

pacripeseneHyy rapamerpa Spint ans
rpocpusi XapbKOBCKOIO YUacTKa.
[IpoBeneHHble HccnenoBaHHA TMOKasa-
1, 4TO 3aadya 0OGbeMHOTO KapTUPOBaHUs
30H [Ie3UHTerpalMu, Kak MHAUKAaTOPOB
30H TOTEHLMaTbHOM  HeYCTOMUMBOCTU
MaccHBa, U G/TOKOBBIX CTPYKTYP B KPOB/IE
Y TIOUBe, PellaeTcsi SKCIPECCHO U C BBICO-
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TpaH3UTHBIA WTpek, rop.-332

1.4 1

1.2

VAN
0.8 / ~m \ /, ~\

—— acToTa 81.25 kly,
T A Y - - M- - Hactora 40.62 kY
E 0.6 - K \\ — A— YacToTa 20.3 Ky
& B A \ — = =YgcToTa 10.15 Ky
u - J e g cTOTA 9.08 KITY
0.4 f %
0.2
0
0.2 -
Homepa wHTepsanos
Puc. 4, B
LUTpek TpaH3WTHbINA , rop.-348
4.5 4
4 ]
35
3
—¢—MacToTa 81 .25 kl'y,
25 - -M- - YactoTa 40 62 kY,

— &— HacToTa 203 kY

Spint
(]
>

\\
1.5

— x- —acToTa 1015 Ky,
e LFZCTOTA 503 KLY

05
[} L 3 | 5 1
4 5 6
0.5
Homepa uHTepBanoe
Puc. 4, r

KOM [OCTOBEpHOCTBIO W HaAeKHOCTHIO.
[MTonyyeHHble pe3yabTaThl ceayeT pac-
CMaTpyBaTb KakK TMepBbl LMK H3Y4yeHHsd
MMHaMUKKM COCTOsIHUS MaccyBa Hukonaes-
CKOV MIaxThl. BhisiBAeHHBle OCOO6EHHOCTH
XapaKTepH3ylIoT MacCUB KaK HeOoAHOPOa-
HBIN U 10 CBOEM CTPYKTYpe, Mo pacripese-
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/IGHHYIIO [IeVCTBVIOIIMX HallpSXKeHUH, U pe-
aKLIMKM MacCHBa Ha MX BavsHue. B peaynb-
TaTe TOBTOPHBIX 3/1eKTPOMarHWUTHBIX MO-
XeT ObITb 0/1yYeHa XapaKTepHCTHKa CTe-
IIeHW YCTOMUYMBOCTU MacCHBa , Kak Kaac-
CH(VUKaLIMOHHOe paszesieHue COOTBeTCT-
BYIOLIMX YYACTKOB MacCHBa Ha YCTOWYH-



Konbuesol wtpek rop.-348

——actoTa 81.25 kly

- -H- - YactoTa 40.62 kY
— &— Yactora 203 kly

— - —=MYacToTa 10.15 kl'y

HJacToTa 5 .08 kly

0.2

Homepa MHTepBanos

Puc. 4, n

BhbIe, KBaSI/IyCTOIleII/IBble n HeyCTOIleII/IBI)Ie

[5, 6].
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MOAE/THPOBAHHE TEXHOTEHHBIX BO3MVIIEHHH
/19 OLUEHKH YCTOHYHUBOCTH BA/IKH B-2
34AHHA EKATEPHHBYPI'CKOI'O LIUPKA*

Cemunap Ne 3

B MPOZIO/IXKEHUe CTaTb O Heob-
XOOUMOCTH KOHTPO/IA 3a COCTOS-
HUeM KOHCTPVKLIMK IO pacyeTaM CTPOU-
TeMbHOM MexXaHHKH, OIyO/MKOBAaHHON B
TOPHOM HWH(POPMaLIIOHHO-aHA/TUTUYECKOM
Gronnetere [1], B HacTosei cTaTbe IOH-
feT pedb BbIGOpe MapaMeTpoB CercMo-
MeTpUUYeCKUX H3MepeHUl Ha OCHOBe pac-
YeTOB CTPOMNTE/IbHON MEeXaHHKH.

PacueT ocTtaToyHOro CpoKa 3KcIi/yarta-
LMY COOPYXKEHUM ITPaKTUUeCKW HeBO3MO-
JKeH B CWUMY TPYAHOCTeH [IO/IYy4eHUs UC-
XOMHBIX AaHHBIX, HEOOXOAWMBIX /18 Pac-
yeTa CpoOKa 3KCIVyaTalM{, OTCYTCTBHS
[OKYMEeHTallMK, OTCYTCTBUS reodusmue-
CKOro MoHuTopuHra. HecMoTps Ha 3TO
yYTBepK/AeHre, BBIMOMHAIOTCA paboThl, To-
3BO/IAIONIE B TOW WIM HHOW CTereHu
OLIeHUTb YCTOMUYMBOCTb KOHCTPYKLIMK Me-
TodaMH Hepaspyiaionero KoHtpoas. On-
HUM M3 TaKUMX METOZOB fIB/IfeTCH CercMo-
MeTpuueckuil. «/las pelieHHs MPOG/IeMbl
[ONTOBEYHOCTH KMeeTcs (PU3HUeCKU A0C-
TOBepHbIM IyTb, OCHOBAaHHLIM Ha COBpe-
MEeHHOM CeMCMOaKyCTHUYeCKOM MeToe MC-
ceioBaHusl TYOWMHHBIX C710eB  6eToHa,
peasbHOM — OITpesie/leHUH  HaIpsKeHHOTO
COCTOSIHHSA W MPOAO/BHOTO TpelrHOoO6pa-
30BaHudA, MPYIMEHeHUM MapaMeTPOB KUBY-

YeCTH M MacIITabHbIX KoadhuLMeHToB” [2].

MeTtonvka OLIeHKH YCTOMUMBOCTH KOH-
CTPYKLMM MpeariofnaraeT IPOBEpPKY  ee
37IEMEHTOB Ha Ha/MuMe WM OTCYTCTBHE
MOBPEXICHUH (TpelrH) B CXKaToM 30HE,
KOTOpPbIE OIpe/e/siioT A0/ITOBEUHOCTD M0/
B/IMAHWEM [/INTe/IbHO AEWCTBYIOLeH Ha-
IPY3KU WM arpeccMBHOM cpeabl. Lless uc-
C/le[IOBaHMsl 3aAK/IOYAeTCs B BBIACHEHUU
MapaMeTpoB YCTOMUMBOCTM Ha OCHOBE
CeMCMOMETPHUCCKHX HCC/ICIOBAHUIM U OTl-
peeneHusi MapaMeTpoB TPELUIMHOBATOCTH
(rny6yHBI, MUPHHBI PACKPLITUA W KO/IHUe-
CTBa TPeILVH).

CyTb 3a1a4u CBOIUTCH K TOMY, UTO He-
06XOAMMO 3HaTh Kak MW TZe TPOBeCcTH
CeMCMOMeTpUYeCKHEe U3MEepeHUsi, UTOOBI
IO/IYUUTh HYMKHbIE Pe3y/bTaThl 4718 pacye-
Ta YCTOMUMBOCTH COOPYKEHHs, T.K. Tapa-
MeTphl BO3OYKIAEMbIX U PEruCTPHPYEMbIX
BO/IH HalpsIMyIO CBA3AHBI C MapaMeTrpamu
TpeuwiH. ChAMIIKOM HM3KHIM UYaCTOTHbIM
[IMaras3oH MOXKeT faxe He 3aTPOHYTh CeTh
Me/IKMX TPelrMH X HaOBOPOT - BICOKOYAC-
TOTHbIe BO/IHBI C/IMIIKOM OBICTPO TOrac-
HYT, He A0MAs [0 TPUEeMHHKA; C APYroi
CTOPOHBI, C/IMIIKOM MOUIHBIE CUTHA/Ibl MO-
I'YT MIPUBECTU K AOIOMTHUTE/TBHOMY Pa3py-
LIIEHHIO.

* Pabota BbinonHeHa npy noanepxke PODU (rpana Ne05-05-65065).
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Puc.1. Cxema Pacno/10¥KeHHA MOHO/IHTHbIX 6&[10}( B Yepaa4YHOM IIOMEIUEeHHH. Vposeﬂb HH3a

6arok +9,25 m. Bepx 6anku B-2 - 12,91

Tax, nMmeerca OOBEKT, M3BECTHBI €ro
rapaMeTphl: pa3Mephbl, BUA MaTepHana,
MOAY/IH YIPYrocTH, KOo3PpULIMEeHTHl, HC-
rosib3yeMble B reoMexXaHuke. 1 pebyercs
HCcCeioBaTb OObEKT CeHMCMOMETPHUCCKUM
CMocoBGOM C 1LIe/blo OLIGHKH ero YCTONUH-
BocTH. [lepen HayasnoM M3MepeHHH HYKHO
KaK MOXHO TOUYHee 3HaTb CBOMCTBA MC-
TOUHHKA YIPYrMX BO/H U ero OCHOBHBIC
XapaKTepUCTUKU: BHA HCTOYHHUKA, MecTO
PacCIIofIOXKeHYsl, Halpab/IeHe CUrHana,

YacTOTYy U WMHTEHCMBHOCTb CUIHasa. Kax-
QBN BhILIENIePeUHC/IeHHBIN TTYHKT BIOUPa-
eTcsl B COOTBETCTBUU C MapaMeTpaMu OOb-
ekta. [Ipy 3TOM BakHO YUMUTHIBATL pasMep
ob6bekTa (MacmTaBHOCTE), PacCTOsHUE
MexRaY MPearoiaraeMbIMi UCTOUHHUKAMU 1
MpPUEeMHUKaMK, THIT MaTepuasa, ero yrpy-
ror/IacTUUecKre CBOMCTBA, OCOBEeHHOCTU
KOHCTPYKLIMY  (BO3MOKHOCTh TMOAXOAa K
OGBeKTY).
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Puc. 2. 91eMeHT KOHCTPYKLHH C ONOPHOH Ko/loHHO# H 6ankamu B2, B4

Peum 31y 3agauyy Ha npyuMepe Ganku
B-2 3manusa umpka. Paccuntaem napamer-
pPbl WCTOYHHMKA, T.e. CO3AalMM MO/elb
TeXHOTeHHOTO BO3EHCTBYS.

Oricanvie o6GbeKkTa  HCC/eI0BaHUs
rnoapobHo mprBeaeHbl B crathe [1]. Pac-
TO/I0}KEeHNe [IMarOHa/IbHOrO MporoHa B-2
ToKa3aHo Ha puc. 1 u 2.

[pousBeneM TeopeTHUeCKH pacyeT
HaIlpsZKeHHO-1ePOPMHUPOBAHHOTO co-
crosiHus Gasky, a 3aTeM CBepUM C ITpak-
THUYECKUMM CeMCMOMETPUYECKHUMH  HCCrIe-
[OBaHHSAMU.

[lnst  BBIACHEHWSI peaslbHOTO —Harps-
JKEHHO-1e(DOPMUPOBAHHOIO  COCTOSIHUS
M3rbGaeMoil KOHCTPYKLIMM  Heo6X0aMMo
VICTIO/Ib30BaHNE [MYOUHBI X W IIAPHHBI
Ace PACKPBITHS TIONEPeYHbIX  (HOpMalib-
HbIX) TpemH. Bce aTu croxactuueckue
VM3MEHeHMsl TpelMH YBS3bIBAIOTCS  CO
CTPYKTYPOM M TPOUYHOCTHIO OETOHa, a B
KOHEUYHOM MTOTe WHTerpUpyIoTCcs B Horee
W/IM MeHee [eTepPMHUHUPOBAHHbIE WTOrO-
Bble OLICHKU B BU/IC X U A (pHC. 3) [2].
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Huxkecneayionvie pacuetsl 6asvpyioT-
cs Ha pesynbraTax, rnomydeHHbsx CRopo-
6oratoebiM C.M. [2]. CornacHo ruriorese
I/I0CKOTO ceuenust (prc. 3a) BHauaze crie-
AyeT olpeneNuTh Be/MUUMHY OTHOCHUTE/lb-
HBIX YA/IMHeHWN & = o, / E,. [na storo
ucrnionbayior opmyny B.M. Mypaitiesa
[2], HO B COBpeMeHHbBIX OBO3HAUCHHSX
Acre = Ys Og Icrc /E57
rae I, - paccrosiHye Mexay TpellvHaMH,
KOTOPOE MOKHO ONpeaenuth us [2] unu vs
HATYPHBIX U3MEPEeHHIA.

Harnpsixenve o, B apMaType orpesae-
NIeTCS TaKXKe Uepe3 UrMOaoiA MOMEHT,
eCcny U3BeCTHa AeHCTRYIOIas Harpyska
0, = M/A; Z v o, = (M - P(Z - ey,))/AZ.

B HayuHOM MTepatype HWMEIoTCs M
ApYrHe TPe/IOKEeHUs [0  Olpeie/IeHHIO
BenmMurHb &. CornacHo puc. 1, a KuHeMa-
THKa T/IOCKOTO CeUYEHUs XapaKTepHU3yeTCs
CIeAYIOIIMU COOTHOIIECHUSIMH:

(gs_gbt)/gszxcrc/xs;xs/gsz
=Xcrc/(gs_5bt);5bc/gsszc/xs-



Puc. 3. KuHemaTnueckasi cxeMa I/IOCKOrO CedeHHs (a), sMiopa HaNPsXKeHHOro COCTOSHHS (B)
H cXeMa NMpPoAO/AbHbIX TPEIIHH B CXKaTok 30He (c)

3ToO maer BO3MOXKHOCTh oripeae/niTb
BBICOTBI OT/ZIe/TbHBIX YaCTelr CevyeHMs:

XbczhO_Xs§th= gths/gs-

Bblurcrienys 1o KvHeMaTHKe 3aKaHuM-
BAIOTCS  ONpezefieHueM OTHOCHUTE/IbHOM
nedopMallrii B KpakHeM CKaTOM BO/IOKHE
GeToHa, KOTOpas PaBHA & = & Xpc / Xs.

Darrtariiaa ~rvass ararratrAn 1A ARanrna

CyMMapHasi Be/lMurHa OTIOPHOTO /IaB-
fIeHUs OT CTEHOBBIX 3/IEMEHTOB paBHa
CYMMe /aB/IeHUl OT (paxBepKOBBIX hepM
Y CTEHOBBIX 3/IEMEHTOB:

- oT daxBepKoBHIX hepm = 2,846
TC;

- OT BepTHKa/AbHbIX TMWIOHOB B TIO-
Meienn dorie = 15,38 Tc;

=338,// Tc-M.

M M
) rc;
e TC;
= :""—}.L P =

o e e = P,

o3
]
v
-

I bIX

t_.' 7 - '”__j
= C{-O‘zc IOM

cedeHuy poroHa b-2
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M = 26,285 + 148,10 + 338,77 +

+943,1 = 1456,255 tc-M.
PaBHozeCTRYIOMAsS PACTIKEeHUs

Ns = RsAs = 3478-18.10,18 = 637309

KIC.

Onpeaensiem PaBHOAEHCTBYIOLIVIO
CXaTHs B HMXKHeEH CXKaTo¥ ITo/IKe

T. = meKy -uy -ph=069-148.80-45 =
= 479520 xrc.

Ha cxaTyio CTeHKY MpHXOAUTCA Clle-
Ayiomas r/omaab CKaTOH 30HbI
N, _Nf _ 637309-479520
0,9-148-20

Vg Rp-b

=592 M

w
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Puc. 4. PacuetHble cxembl a1a 6aaku B-2

OmnpenenseM LIGHTP THXKECTH CHKATOM
30HbI OBeTOHa

 45.80-22,5+20-59,5-76,6
¢ 45.80+20-59,2 -
171694
4784
[neyo BHYTpeHHEH Mapbl CH/
Zg=hg-Xc=351-36=315cm
[MpounocTs Ganku Bb-2 Ha u3rub paBHa

M] = y2Rphs- (b7 - biho - h7 /2) + 2
Rp -by(ho-x /2) =

=36 cm
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Puc. 5. PacnonoxeHue TpellHH Ha /1eBOH NOBepXHOCTH OGanku-koHconu B-2 no ocu
10p/11p

= 0,9 -148 - 45 (80 - 20) (351-45/2) +

+0.9 - 14820.59.2 (351 - 59.2/2) s > 0,6 (1 + IRpi-b-ho /2ho =

=1688,3 tcM™, =0,6 (1+0,29) -10,7-20-351/(2-351) =
YTO MpeBBINAeT AefCTBYIOWME Maruaio- —02:8 Kre/cM
w1t MoMeHT M=1456,36 1c-M Ha 16 %. OripenensieM MOMEHT OTHOCHTE/IBHO

I—[pOBO[II/IM pacyeT Mo HaK/IOHHOMY LIeHTPa TAXKeCTU CKATOM 30HBI BEeTOHa
2
CeueHHio BOMU3H OIIOpbI Ha eaArHHLY MBI = @B2 (]_+¢f) . RBt‘b’h 0=

Gt 20 (1+0.29) -10,7-20-3512

=2, +0, -10,7-20. =
Qow = Row - 2450 /'S = ~68021736 krc-cm
~2782 .2 1,54 / 20 = 428.4 xrc/cm

_0.75-hy (b ~b) _0,75-45-(80~20)
& b-hy 20351

=0,29

Krc/cm

126



vl"opnaoHTaanoe MoNOKeHHe HAKNOH- (= \[M /gy, =+/68021736/428.4 =398.47
HOM TpelMHbI

cM < 2hy= 702

40

35 A

30 A

25 1

20 1

15 1

10 1

5

0
888858822257 8388855¢850888888802¢
INRBEE e R KR TN ENET Rz 588N NgsEEE
1/2|3|4/5|/6|79101111213141516117|18/19202122/23242627)283031(3233134{35

\—o— B-2 (f, Fu) —m— B2 (f, y)

Puc. 6. I'pachuk H3MeHeHHs 4YacTOThbl BepTHKaabHOH KOMIIOHEHTbI CKOPOCTH Ko/ebGaHHI
koHcomu b-2 u -2
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Puc. 7. AMIIHTYAHO-YaCTOTHBIH CIIEKTP CKOPOCTH CMelUeHHsI 3/1eMEHTOB KOHCTPYKUHH ce-
Bepo-BOCTOYHOIO CEKTOpa UHPKa OT B3PbIBHbIX paboT
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l_IpOBepKa IMPOYHOCTH 10 HaK/IOHHOMY
CeUYeHHIO

[Q] = Mg; / Co + qswCo = 68021736 /
/398,47 + 428,4-398,47 = 341412 xre,

YTO TMIpeBbIlAeT AeHCTBYVIONUIVIO Ioepey-
nyio cuny Q = 173591 krc Ha 96,7 %.

[lns onpeneneHyisi TPEMMHOCTOMKOCTU
[0 HAK/IOHHOMY CeUEHHIO I[IPUMEHsieM
dopMmynbl a1 pacyeta GETOHHOTO arie-
MeHTa 6e3 TMOMepeuHol apMartypbl, HO
BMECTO PaCueTHOTO COMNPOTUBACHUSA Ry
WCTIOZIb3yeM HOPMAaTMBHOE —COIPOTHBIIe-
HYe Ryt oor = 16,3 Kre/cm>:

1) QBI = 2,5 Rbt,ser
2,5-16,3-20-351 = 286065 krc

2) QBZ = ¢pg - Rbt,ser : b'hZO / C =
1,5-16,3-20-351%/398,47 = 151192 krc

[Mocnennsis Bennumba 151192 mpe-
BbimaeT Q, = 148229 krc Ha 2,0%, uto
[IO/MKHO FOBOPUTh OO OTCYTCTBUM HaK/IOH-
HBIX TPeILMH.

OrpenensieM HampsikeHHe IIPU Cpes-
Hel pacKpbITOM TpelmHe a..=0,9 MM

dw/ho = 1,4/351 = 0,004

thy = 2-1,54/(20-20) = 0,0077
E,dw/ho = 8000

a = E/Ep = 2.10°/(351-10°% = 5,698
20, =2.5,698 - 0,0077 = 0,088

(E,-dw/hy+0,15E5(1+2au,))
0,6-¢,-dw-n -

~0,9(8000+57283,2)

©0,6-029-14-1

= 241194 krc/cM? > R, = 4000 kre/cm?.

Busyazibtioe HabrmoneHue  MO3BO/INIO
co3MaTh TaKYlO KapTHHY [OBEPXHOCTHOM
TpeurHoBaToCcTH 6ariku Bb-2 (cMm. puc. 5).
CorocraBuM pe3y/isTaThl TEOPEeTUYECKOro
pacueTa ¢ ZaHHBIMK cericMomerpuu [3].

C pocToM HarnpsixKeHUN /1 WAeasibHO
UIIPYrMx Tell TIPOMCXOAWUT YBe/mMueHre
nedpopmarivii. I'lpy atoM medopmariviv
MIPOMCXOAAT /WIlIb B Ipesesnax oobeMa, B
KOTOPOM BOBHUK/AWU H3OBITOYHbIE HAIIPs-
xkenusi. O6beM cpeabl, 1epOpPMUPYEMOit B

bhy =

aC}”C

Osw =

129

npoliecce OAHOTO LMK/Ia HarpyxkeHus,
ornpesnensieTcsi CKOPOCThIO PacIpocTpaHe-
HUA KonebaHuil V U MHTepBa/ioM BpeMeHU
At, TIpY KOTOPOM TTPOUCXOIUT YBe/THUeHe
HarpsxkeHUn

W = 4/34VAt).

3areM, ¢ yuetom yeoeus FV/A%> 0,
nonnyunM At = 0,25T.

Torma W = 4/370,252)°.

Bemvuvna a3 = VAt = 0,251 Ha3sbiBa-
ercsl TNyOHHa 3axBaTa YIIPYrUX BOMH WU
«@KTUBHBIM» OObeM 110 pa3MepaM I[1epBOkt
30HbI PpeHens.

B nepBoM npubavkeHnd PasHOCTb
BpeMeH Ipuxosa KoreGaHWil B CMeXKHble

2
TOUYKU COCTABUT At~—y| — | , tme V -
2V 1

CpeaHsisi CKOPOCTb BO/HBI Ha yTy | (Basa
usMepenui); I=4 m u Toraa At = 0,003 mc.

[anee mnvHa BOMHBI  UCIIONB3YEMBIX
YMpyrux KoreGaHuM A MOXKeT oripese-
MIATBCH W3 BBIPAXKEHUA Appe, = (1,7+2,4)],
npu yenoBun &/t ~ 3%. Tak Kak y Hac At
~ 0,003 mc = dt, To &/t << 3% u Torma
MBI MOKEM TTPUHATD

Ampen = (1,7+2,4)-4 ~ 8 m.
W nanee fipes = V/ Aupen = 4000/8 =
500 I

Torma MUHMMa/bHBIM pa3Mep Bblae-
NIIeMOM HEOAHOPOAHOCTH (dyyin) COCTABUT
dimin = (0,05+0,08)1 ~ 0,4 + 0,64 m.

[laHHoe paccMOTpeHre —/0KasblBaeT
060CHOBAHHOCTb OINTHMA/IBHOTO BapHaHTa
MPUMEHSIeMON METOIMKY M3MEepPeHHH.

Ha puc. 6 npuBeneH rpaduk vaMeHe-
HUS YaCTOTHOTO CIIeKTpa KoreGaHuil Ba-
nok Bb-2 u B'-2 B Teuenuwe neprona Ha-
6moneHuit ¢ Masg 1997 no sueaps 1998
roza.

Ha puc. 7 npeacraBneH aMIVIMTYaHO-
YaCTOTHBIE CITeKTPbl CKOPOCTH CMelleHUs]
371IEMEHTOB KOHCTPYKLIMH CeBepOo-BOCTOU-
HOTO CeKTOpa LIMPKa OT B3PbIBHBIX PaboT.
[ns cpaBHeHus ObIM ellle ITPOBeAeHbI
pacyeTsl  aMIVIMTYAHO-YACTOTHBIX  CITCK-



TPOB KonebaHus OaloK OT 3puTeneii B
OOBIMHOE TIpeACTaB/eHHe U BO BpeMs
KOHLIePTOB.

B sak/moueHre oTMeTHM, UTO pesy/ibra-
Thl CEHMCMOMEeTPHUeCKOTO 0OC/Ie0BaH s
COTOCTaBHMbI C TEOPETHUECKUMU pacue-
TaMy M B OO/BIIONM CTeNeHU AOTO/MHSIOT
pe3y/bTaThl 10 YacTy Gaslky, e BU3yallb-
Hoe obcrenoBaHHe HEBO3MOMXKHO W BHYT-

PeHHel CTPYKTYPHI Kerne30beTOHHOM Gar-
KU, Pesynbrathl o6cnenoBaHust onpese-
ASIIOT  11e/1eCO00Pa3HOCTh  YCH/IGHUs], BOC-
CTaHOB/IeHUs, a TaKXKe PEHOBALIMU KCClIe-
[IYeMbIX Kere306eTOHHBIX COOPYKEHHI U
KOHCTPYKLIMHM, TIO3TOMY OCOGEHHO BaxKHO
ronyyaTh /IOCTOBEPHbIE Pe3ynbTaThl  C
HauMeHbllIe! [TOrPeliHOCTHIO.

1. KaawsikoBa T.B. LlenecooGpasHocTs pelile-
HYA 3a7a4 TeOPEeTHYeCKOW MEXaHWKH TIPU Cenc-
MOMETPHYECKUK UCC/IeOBAaHHAX CTPOUTE/IbHBIX
KOHCTpYKLMit./ [OpHbI MHM.-aHazn. 6., Ne7,
2005. - M.: Mag-8o MITY. - C. 107-111.

2. Cropoboraros C.M. Ornipenenenrie aoiro-
BEUHOCTH /151 #Ke/1e306eTOHHBIX U3rHOaeMbIX KOH-
cTpykumit rpy ob6cnenosanny// [decsiteie Ypass-

Koporko 06 asropax

CITHCOK /IHTEPATYPbI

cKkMe akaa. yteHus,/ MHrterpaumst o6pa3oB HayKu
v nipakThkU. Ekatepunbypr, 2005;

3. Oryer no x/n «HKeHepHO-ceHicMO-
7I0TMYecKre HCC/IeIoBaHMs COCTOSIHMA HeCYIHX
KOHCTPYKLIMI 3aHUs LIMPKa IPU ero PeKOHCT-
PYKLIMH (OMOPHOE KO/IBLO, HeoOC/1e10BaHHbIe KO-
nonHsl, Ganku): VI YpO PAH. Hayu. pyk. My-
xametiivH A.M. - Ekarepun6ypr, 1998.

KaasikoBa T.B., MyxametiinH A.M., BeaeprukoB A.C., AurcumoB B.M., I'langunos C.C. —

Wra YpO PAH, Exarepun6ypr.

AUCCEPTALHH

TEKVIIIAAI HHPOPMALIUA O 3ALLIUTAX AUCCEPTALIHH
I10 TOPHOMY AE/TY H CME>KHBIM BOITIPOCAM

| Cneuuanbﬂocnl Yyenas crenens

25.00.22 K.T.H.

ABTrop | Hassanue pa6otsi
YPA/TbCKHH T'OCYIAPCTBEHHbBIN TOPHBIM VHUBEPCHUTET
TOAAYBHBIN | O6ocHOBaHMe MHKEHEpHBIX pellleHH it Mo
Baaaumup 3(peKTMBHOMY OCBOEHHIO I10I3eMHOIO
Braaumuposnu | TPOCTPAHCTBA  KPYMHEHMIIMX M KPYTTHbIX
ropoaoB

KAPATAHAUHCKUM 'OCYAAPCTBEHHBIN TEXHUYECKHWH VHUBEPCUTET
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TA3ABEKOB OcHoBebl pacyeta aedopMalivi rpy3oHe- 05.05.06 [.T.H.
VMmau CYIlero opraHa MHOTOMPUBOAHOIO I/1a-
Vmatesuu CTHMHYATOTO KOHBerepa
© A.[1. 3amarun, 2006
YK 622.83

A./l. Bamarun

IMOBBILLIEHHE HH®OPMATHBHOCTH
HCC/IEZIOBAHHS TEO/IOTHYECKOHM CPE/AbI
HA OCHOBE rEOPA/IAPHOI'O

3O0HAHPOBAHHHA*

Cemunap Ne 3

B rpoliecce pelieHHs WHKeHep-
HO-TEO/IOTMYeCKUX 3a/ad CBS3aH-
HBIX C M3YdeHHEeM CTPOeHUs reo/oruye-
CKOM cpefbl B YCIOBUAX YpOaHHU3HMPOBAH-
HBIX TePPUTOPUH He BCeraa UMeeTcs BO3-
MOXHOCTb TIPOBEJEHUS TIO/THOTO KOM-
[7IeKCa TreoU3NUeCKHUX HCC/IeI0BaHMI].
Takuve cnoXHOCTM OueHb 4YacTO OBOYC/IOB-
fleHbl OO/MBIIMM KO/TMYECTBOM  Pas3INYHBIX
I0A3eMHbIX KOMMVYHHMKALIMKM, I[VIOTHOM 3a-
CTPOVIKON TepPUTOPHM PasiUyHbIMU 3/1a-
HUSIMU W COOPYMKEHMUsIMH, a TaKXke ac-
a/IbTOBBIM TTOKPBHITHEM PaCro/araroimM-
Al Ha Y4aCTKax MCCIe0BaHHI].
[TabopaTopyrerl CABWKeHHs TOPHBIX
rnopoa W MpeAoTBpalleHHs TeXHOTeHHbIX
katactpod MI'/1 YpO PAH nposoaunuch
VIHXKeHepHO-Teo(pr3nuecKre  M3bICKaHHsA
Ha YJacCTKe 3aCTPOMKU KMW/IbIX OMOB I1O-
BBIIIEHHOM 3TaXHOCTM M TOCTHHHIIBI C
TOProBO-OPUCHBIMI TTOMEIIeHUAMU 1 To/-
3eMHbIM rapaxoM B I. EkatepuHbypre.
Llens npoBeaeHus HWHXKeHEPHO-Teodu-
3UYECKUX M3bICKAHMI — H3Y4eHHe CTPYK-
TYPHO-TEKTOHUUCCKHUX OCOOEHHOCTel yua-
CTKa 3aCTpPOMKH. BbisiBieHre TeKkToHuue-
CKOTO CTPOEHMsT YuacTKa 3acTPOMKH I10-
3BO/ISIET MPOM3BECTU IMPOTHO3HYIO OLICHKY

B/IMAHNUA HHXKEHepHO-TeOIOTMYeckrux Yc-
NIOBWI CTPOMTE/ILCTBA Ha 6OE30IMacHOCTh
MPOEKTHUPYEMBIX U CTPOSALIMKCH OOBEeKTOB
U ONTHMHU3WPOBAaTh OObEeMBl U COCTaB
CTaHAAPTHBIX HHKeHepPHO-Teo/10rMuecKrx
MU3bICKAHWH, ITPeayCMOTPeHHBIX HOPMaTv-
Bamu. [lokenaHuss U3bICKaTe/IbCKONM U
[IDOEKTHOM  OpraHW3alMil  Ipe/CTaBUThb
Marepra/ibl reoU3NUeCKUX H3bICKaHUM B
BUe HHKeHepHO-Teo/IorMUeckrx pa3spe-
30B.

B cooTBeTcTBUM C YTOUHEHHON Ieo/1o-
rudeckort Kaptoi r. Exatepun6bypra, wc-
crielyeMbli YHacTOK MPUMBIKaeT K CeBepo-
BOCTOUYHOM T'PaHULIe KPYITHOTO TEeKTOHH-
yeckoro 6/10Ka, OrpaHUYEHHOrO Pa3/IoM-
HBIMH CTPYKTYpPaMHU CeBepPO-BOCTOUYHOIO U
CeBepO-3araZHOro HarpaB/IeHHs B I0KHOM
YacTH roposa. BblmeneHHBIM TeKTOHHUe-
CKUll 610K M HCcreayeMbld Y4acToOK C/1o-
JKeHbl TypaMu TMHMPOKCEHOBBIX U THPOK-
CeH-TI/ITarMOK/IaIoBbIX  MOPOUPUTOB  ba-
3a/IbTOBOTO M aHAe3UTOa3a/bTOBOIO  CO-
CTaBa, TydporecuaHHHKaMu HMenkooO/10-
MOYHBIMU TY(PaMH.

Takum 06pa3oM, YUaCTOK 3aCTPOMKH
HMMeeT C/I0KHOe TeKTOHMUeCKOe CTPOeHUe,
obycnaBvBallee HeoAHOPOAHOCTh C/a-

*Paborta BbinonneHa npu noaaepxke PPDPU u Cosera no rpanram [Ipesvnenra PP Beayminx

HaY4HBIX KO/
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raiolyxX ropoa U Mopdo/orio UX 3asie-
raHusl.

3azaun IO MCCIeNOBAHUIO ObIIM BO3-
NOXeHbl Ha TreodH3HUecKHe MEeTOIbI:
CTMIeKTPA/ILHOIO  CeMCMONPOH/INPOBAHMSA
(CCT1), anekrpopaseenry (Meroas B33 u

MCI) u reopazapHoe 30HAMPOBaHHE
(T'P3). VccnenoBaHysa MPOU3BOAWIMCH TIO
VICTIBITAHHOM ~ MEeTOAMKEe  30HAWMPOBAHMSA

MaccHBa TOPHBIX IIOPOA C TOBEPXHOCTU
Mo MPOUIBHEIM /IMHUAM, PaBHOMEPHO
TMOKPBIBAIOIIMM YJacTOK M MpU/eraionme K
HeMy 30HbI. CrieayeT OTMeTUTh, UTO MeTOa
CTeKTPasIbHOTO  CeHMCMOIIPOhHIMPOBaHHs
Ha ray6uHax ao 10-15 M oT 3emHoM TMio-
BEepPXHOCTM He 0OOnagaeT AO0CTaTOYHOM
MH(OPMATHBHOCTBIO 71 PelleHNs HHXKe-
HEepPHO-TeO/IorMYecKUX 3aaay.
WccnenoBanus mpou3BOAWINCH MO He-
CKO/TBKUM TMPOUABHBIM MHUAM  [{y6u-
pOBaHMe MCC/IeZIOBaHWI B OHHX U TeX XKe
MecCTaxX He O3HayaeT I0/Iy4yeHHe OINHAKO-
BOH WMH(pOpMaLMK OOGOMMU MeToAaMH.
Kaxablii M3 MeTo0B OCHOBaH Ha CBOWX
MPUHLIMIAX, Ha UCIMOAB30BAHUM CBOHX
drsnueckrx fABAeHWH. Tak HampuMep
HU3KUe COMNPOTUB/CHUS TPU 3/1eKTPOMeT-
MM MOTYT CBHZETE/IbCTBOBATh O ITPOXOXK-
[EHUM TOKa IO YB/IaXKHEHHBIM T/IMHUCTBIM
Y CYI7IMHUCTBIM MaTepuasam. B To ke
BpeMs reopazapHOe 30HAWPOBaHHE MO-
JKeT CBUETe/lbCTBOBaTb O KpavHer Heoa-
HOPOAHOCTM MacCHBa IOCKO/IBKY OH OC-
HOBBIBaeTCsl Ha fB/IGHHM TMPOXOXKAEHUs U

Pom i e
0 1 2 3 45 67 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25

Puc. 1. IlepBuuHbiii reopaaap-
HBIH pa3pe3

OTpaxKeHHs  3/1eKTPOMarHuT-
HBbIX BOMH. Takoe couyeTaHve
MH(OPMAaLMK 3TUX [BYX Me-
TOZAOB T103BO/IAET CAeraTb BbI-
BOZ, YTO MaCCHUB COXKeH Ae-
3UHTErPHUPOBAHHONM  G/I0YHOM
CKa/IbHOM CpefloN C TpellrHa-
MM, 3aro/IHeHHbIMU  OOBO-
HeHHbIM I7IMHUCTBIM MaTepua-

oM. DTOT c/1yual Kak pa3 UMeeT MecTo B
OIHMCHIBaeMbIX HccrieaoBaHuax. Ho Mmeto-
Obl  3/1eKTpopa3BelKW HK3-3a  Haauuud
OO/BIIOrO  KO/MMYECTBa I10A3eMHBIX KOM-
MYHHMKaLMI U BBICOKOTO YPOBHS TEXHO-
reHHBIX [IOMeX OKa3a/lMCh He A0CTAaTOYHO
vHdopMatuBeH. B cnoxuBlelica cutya-
LMK C /Iydlllell CTOPOHBI ITOKa3as ceds Me-
TOZ reopazapHOro 30HANPOBaHMUS.
[pyHIIMNMaBHO TOCTAHOBKa  3aJauu
MOCTPOEHHS HHKEHePHO-TeO/10rHUecKoro
pa3pesa nepen VHXeHepHo-
reor3ruecKMU  MCCeOBaHHAMU  He-
KOpPpeKTHa, TakK Kak reodprsnyeckue uc-
cr1e0BaHUA He IpeArosiaraioT K3B/eye-
HUA MaTepuasia U OIpeaeseHUs BUAA
TPYHTOB M TIOPOA, OINepupys /Avllb C
3/1eKTPUYECKUM COITPOTHB/ICHHEM, Cerc-
MHUYeCKHMH IapaMeTpaM{, AUIeKTPU-
YeCKOM IIPOHHLIAeMOCTbIO M APYruMHU
cBorictBamMu. OnHAaKO B AaHHOM cCrydae
Ha YacTu HccaeayeMor TeppHUTOpHU
npoOGypeHbl  HeCKONbKO  MHKeHepHO-
reo/IorMYecKrx CKBaXKWH, YTO I103BO/AET
HaeHTUULMPOBaTh reodr3nyeckre Ia-
paMeTphl C /IUTOIOTMUECKHMMU Pa3HOCTS-
MU TPYHTOB M TOPHBIX [OpoA. IDTO MO-
3BO/IleT PelIMTb IOCTaB/IeHHYIO 3ada4y
MpeBpalleHns reo@r3nyecKux paspesoB
B UHXEHepHO-Teo/10-THYeCKHe KaK Ha
y4yacTKax, rzae Mpor3BOAWIOCH OypeHue,
TaK U Ha BCer TePPUTOPHU 3aCTPOUKH.
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Puc. 2. HurepnperupoBaHHbIH

HH}KEeHepHO-Teo/10rH4eCKHIH
pa3pe3

cxematusupoBaHbl.  O6pasHo
COOTHOILleHHe MeXay 3STHMHU
BapHaHTaMM OyaeT MoaoGHO
COOTHOILIGHUIO KapTHHbBI, BbI-
[O/IHEHHOM BO BCeM MNa/luTpe
~ KpacoOK, C 3CKH30M, Bblaep-
JKaHHBIM B Maciitabe, HO BbI-

Martepuasbl AOMOMHUTENBHBIX  UCC/e-
[IOBAHMM TIpPe/CTaB/IeHbl B ABYX BUAAX: B
MePBUUYHOM, B KOTOPOM OHM II0/IYYalOTCH
[0 TpPUMEHsIeMbIM METOAMKaM; B HHTep-
[IPETHPOBAaHHOM, B KOTOPOM OHU OOBIMHO
MPeACTaB/SIOTC] Ha  HHXEHEpPHO-Teoro-
TMUeCKUX paspesax, MOCTPOEHHBbIX Ha Oc-
HOBe pasBenodyHoro Gypenus. Oba Buza
pa3pe3oB TMPeACTaB/sAloT OAHY W TY XKe
pearnbHOCTb — HHMKEHEePHO-TeO/IOrMUEeCKUI
pa3pe3. Ho nepBuuHblii reodusnueckuii
paspe3 (puc. 1) oTpaxaeT BCIO AeTallb-
HOCTh pa3pesa, BCIO Ma/IMTPY C/Iararoiiyx
IOpPOA CO BCEMH CTPYKTYPHBIMH OCOGEeH-
HOCTAIMH, @ MHTePITPeTUPOBAHHBINA HHKe-
HEPHO-TeO/IOrMUecKuil pa3pes (puc. 2) siB-
NIIeTCA /IWIIb CXeMOM, Ha KOTOPOM C TeMM
W/IM MHBIMM IOTTYCKaMH 3TH OCOOEHHOCTH

TO/IHEHHBIM TIPOCTHIM KapaH-
[aIIoM.

CoriocTtaBrieHre reodUsHUecKHX pas-
Pe30B C Treo/IOrMYeCcKMMH Ha YdacTKax C
pa3Be/IOYHBIMM CKBa)KMHAMU CBU/ICTE/IBCT-
BYIOT 00 HX ITO/THOM COOTBETCTBHM C yde-
TOM CVIleCTBeHHO 6o71blieii MHPOPMAaTHB-
HOCTH Y IeTa/TbHOCTU re0pr3NUYeCKUx pas-
pe3oB. ITO OOCTOATE/BCTBO I10O3BO/ISET
MIPUHLIMITHA/IBHO W3MEHUTh METOWKY WH-
JKEHepPHO-TeO/IOTMYEeCKUX M3bICKaHHUM Ha
OCHOBE COueTaHusi TeOo(PU3NUECKHX METO-
[IOB C pa3BesouHbiM OypeHrieM. B peayb-
TaTe KOMIVIKCHOTO MNoaxoaa Oyaer CHU-
)eH oObeM GYpeHHs U CYIIeCTBeHHO BO3-
pacTeT AOCTOBEPHOCTh U 06beM HHOP-
Malmy. B KoHeuyHOM uTore 310 0becreunT
GOMBIIYIO HAIEXKHOCTh M3BICKAHUI TIpU
CHUKEHUH MX CTOMMOCTH.

Braroaapro 3a nomolis B oAroToBKe A0K/A1ada CBOEro HayyHOIO PYKOBOAMTE/IA 3aBeAYIolero
/labopatopueri caBUXeHHUs TOPHBIX MOPOA M MpeAoTBpalleH sl TeXHOTeHHbIX KatacTpod MHctu-
TyTa ropHoro aena YpO PAH aokropa texHuuyeckux Hayk CamypruHa AHatonus /IMUTpHeBHYa.

CITHCOK /IHTEPATYPbI

1.  Bseaenue B reopaavonokaurio. Baanos M./1., CraposoitoB A.B. /MI'Y — Mocksa, 2004,

154 c.

Koporko 06 asropax

3amarun A./l. — acrvpaHT, MAaaMPA HaydHbIM COTpYaHMK, MHctutyt rophoro mema YpO

PAH, r. Ekarepun6ypr.
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MATEMATHYECKOE ObOCHOBAHHE
I/NEKTPOMETPHYECKOI O IIPOIHO3A
AHOMA/IBHBIX 30H B VI/IEBMELIAIOLIEM

KOMITI/IEKCE TIOPOO”

Cemunap Ne3

r NaBHOM 3agayeill MHTepIIpeTaLly
mMoBOM TMOMYYEeHHON reodusuye-
CKOM MH(pOpPMalMK SIB/ISETCS BblAe/leHre
aHOMa/iMM Ha (poHe momex. MHorodak-
TOpHas 3aBUCHMOCTb [apaMeTpPOoB I0/1s1 OT
TOPHO-TeO/IOTMYECKUX YC/IOBUN 3asieraHus
Yr7ieBMellalolMX Mopoa MPUBOAMT K He-
OMHO3HAYHOCTU MHTEpPIpeTaliii 371eKTPO-
METpUYeCKUX MaHHbIX. PelieHue mpsamort
3a/auM (TEOpETUYECKU pacyeT 3/1eKTpu-
YecKoro noss Mo 3aZaHHOM reoMeTpuue-
CKOM MOZIe/l Cpefibl) TO3BO/ISET U3YUYUTh
BAMUSHYUE TIPAKTUYEeCKU MmobOro reoariek-
TpUYeckKoro paktopa Ha TMapaMeTpbl
anekTprueckoro noas. /[as psoa KOH-
KPEeTHBIX eO3/IeKTPHUUeCKHX Mojereit Obl-
Ay perteHs! ¢ nomouisio IBM teopetnue-
CKUe 3a/aud PaclpOCTPaHeHHs 3/1eKTPH-
YeCKOro mossg U paspaboTaHa MeTOAMKa
VHTepIpeTalyd  pe3y/IbTaTOB  3/1eKTPO-
METPHUYECKOro MPOrHO3UPOBaHHA.
AnpobupoBaHre MeTOAVKU TIPOBOAY-
710Ch Ha HECKO/IbKHX pearlbHbIX reodpusu-

yecKrXx 3asadax. Ha maxre "BensroBckas”
st naBbl 108 BocTOUHast ObIIM MTPOBesIe-
Hbl 3/IGKTPOMETPHUECKUE UCC/IeIOBAHUSA B
Ha3eMHO-cKBaxkMHHOM (HC3M) u noaszem-
Ho-cKBaxkMHHOM ([TICOM) BapuaHTax. Lle-
7bIO PaBOT SAB/S/IOCh YCTAHOBUTD TIPUUHHBL
npopbiBa Bozbl B 1aBe Ne 104 BocToUuHOM
(cMexuoM ¢ noarotanuBaemoit Ne 108
BOCTOUHOM) B paiioHe nvkera 70-75 u
[aTh OLIGHKY CTeleHW OOBOAHEHHOCTH OK-
CKMX U TYABCKUX H3BeCTHAKOB. O6mmit
06beM reoU3NUYECKHX HCCIeIOBAaHUI CO-
craBun1 2116 dpusnueckrx Touek U mpes-
CTaB/leH M3MepeHUsiMM Ha I[V/Iomaau
1504900 M mo cetke 10x10 mertomom
HC3M u no oboum mrpekam Ne 108 u
Ne 110 - TICOM.

Ha puc. 1 mnpeacraenensl rpadpyku
[O/IEBOTO  3/IGKTPOIIPOPHU/IMPOBaHNs B
MOAUMUKALIMK CPeAMHHOIO IpaaveHTa U
TO/I3eMHO-CKBaXKMHHOTO MeTozAa. B LeH-
TpaZIbHOM YacTH PHUCYHKA PacriofoxeH
M71aH BbleMO4YHOro cronba (puc. 1, a), B

*Pabota BeinonHeHa npu noanepxke PODPU (rpana Ne05-05-65065).
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BepxHer uactu - co croponsl 108 Boc-
TOYHOTO WITPeKa — rpadorky, MO/MyYeHHbIe
meronoM HCOM, mpoBeaeHHOro Haa
IITPEKOM C [AHEBHOM MOBEPXHOCTH ABYMSI
pasHocamu AB = 900 M 1 A'B! = 1400 m
u meroaoMm [ICOM mnpu uaMepeHuun pas-
HOCTH TIOTeHLManoB 1o Kposre (K) v nou-
Be ([') ropHo# BeipaGoTku (pHc. 1, 6); B
HUXKHEM 4YacTh - CO CTOPOHBI IOTO-
BOCTOUHOTO INTpeKa - rpadyku, MnoayyeH-
Hble 3THM e MEeTONOM COOTBETCTBEHHO
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Haa IITPEKOM W B TOPHOM BhIpabOTKe
(puc. 1, B).

PeaynbraThl  MIAXTHBIX  HaOMOACHWH
MOBEpra/iicb 06paboTKe W MHTeprpeTa-
LMY KaK BPYYHYIO, TaK U C ITOMOIIBIO
OBM, wucrnionb3ya nporpammy Mathcad.
CraTucTuyeckre MeTo/Ibl UHTepIIpeTalliu
rpaduKOB  3/IGKTPOMETPUU  TO3BO/ISIOT
VCK/TIOYMTh [TOMEeXH, He MoaAaloniecs
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Puc. 1. I'pahpukH 3/1eKTPOMETPHYECKOro NPOrHO3HPOBaHHs NMPOPBIBOONACHBIX 30H METOAOM
HC3M u TICOM: a - nzan ropHeix pabot o maBe 108 Bocrt.; 6 - rpaduku AU meroma HCOM u
[1C3M 1o wrpeky 108 Bocr.; B - rpaduku AU metona HCOM u ITCOM o wrpeky 110 Bocr.

HeroCpeACTBeHHOM OLleHKe, W BbIAeIUTh
TMO/IesHYI0 MH(OPMAaLIMIO OOBEKTHBHO U
6onee nocroBepHo. Ha puc. 2 npeacras-
MIeHbl Pe3ynbTaThl BePOSATHOCTHO-CTAaTHUCTH-
YEeCKMX METOIOB WHTepIIpeTallM JaHHBIX
IIAXTHBIX HM3MEPEeHHH [0 KPOB/e IITpeKa
IOr0-BOCTOYHOrO. [lonmydueHHbI  rpadoyk

MATUTOYEUHOTO  apyudMETHUeCKOro  Oc-
peaHenust (prc. 2, a) AGMOHCTPUPYET A0C-
THUTHYTOe crniaxuBaHue U Ha [1K 21-24 ¢
UBEPEHHOCTHIO  Bblzie/ifgeTcsi  reodusnue-
ckaa aHoMarusa. OnHAKO TMATUTOYEYHOe
ocpenHeHre MoxeT '3arpy6uTs’ 6onee
Me/flKhe aHOMaslbHble 3PQeKTbl, MO3TOMY
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INAXTHBIE UBMEPEHHUSA 11O KPOBJIE IITPEKA 110 BOCT.
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Puc. 2. I'pachuku pe3yabTaTtoB BepOATHOCTHO-CTaTHCTHYECKHX METOAOB HHTeplpeTaluHH: a -
rpadukn AUy n3MepeHHBIN 1 ocpeaHeHHbIH; 6 - rpacdukn AUy ocpeaHeHHble MeToaaMu aprdMeTrye-
CKOT'O U reOMeTPHUUeCKOro OCpeHeHuUs; B - FpadprKH, MoMyYeHHble MeTOA0M OTHOUIEHMUs IPaAHeHTOB; T
- rpadoMK BeposITHOCTU OBHAPYKeHHsT aHOMa/INU

OBI/IO TIPOBEIAHO TpexTodyeyHoe apudpme- O6a ocpenHeHHbIX TpadyKa AalOT
THUeCKOe U reOMeTpHUUYecKoe OCpeZHeHUsl ~ BO3MOXKHOCTb BbIAC/INTb Y3KYIO /TOKA/TbHYIO
aHoMarbHyo 30HY (d, ~10-30 M): Ha nu-

rpapka AU, MO LITPERy 110 Boctou-
Ketax 22-23 - no rpaduky apudpmerHue-

HOMY (pHc. 2, 6).
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crkoro ocpearenust u [1IK 21-24 6Gonee
Crr1a’keHHbBIM aHOMa/IbHBINM Y4acTOK I10
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Puc. 3. Ipumep maTeMaTH4YeCKOH (bHABTPALHH 3/1€KTPOMETPHYECKHX AaHHBIX METOoAOM 00-
PaTHBIX BePOATHOCTEH: a - rpadpyk BepOSTHOCTH aHOMa/IUK TPH M3MepeHUH Mo KpoBre wrpeka 108
BOCT.; 6 - rpachMK BEpPOATHOCTH aHOMa/IMK MPH M3MepeHHH Mo rouse mrpeka 108 BocT.; B - rpadpyk
BEepOATHOCTH aHOMA/IMM MPU M3MepeHrH 1o Kposae mrpeka 110 BoCT.; T - rpadpMK BepOATHOCTH aHO-

Mariiy TIpY U3MepeHHH 1o rnoyse mrpeka 110 BocT.
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rpadUKy reoMeTpUYecKoro OcCpeaHeHHs.
[ns yTouHeHMs WHMPHHBI aHOMAAWH IIPO-
BOAWIUCH CTaTUCTUYECKUe pacyeTsl 10
MeToay OTHOIIeHHs TIpaaleHTOB [OTeH-
LMasa, TpadUKH KOTOPBIX MpeCTaB/IeHbI
Ha puc. 2, B. B cayuaB otcyrcTBUsA aHO-
MaZbHOTO OObeKTa rpadUKU  IIPSAMOro
(AU, /AU, ) 1 oBpatHoro (AU, /AU,) X0-
OB TMpPeACTaB/IfAl0T COOOM MPAMYIO /U-
HHMIO, TaK KakK AUi paBHO AU,,, H HX

OTHOILIeHUe paBHO eauHuLe. B cayyae Ha-
MUK aHOMa/lbHbIX OOBEKTOB Ha Ipadou-
kKax K u 1/K 06bMHO HabmoaaloTes 710-
Ka/IbHble MAaKCUMYMBI 1 MUHUMYMBI.

Han o6beKToM BBICOKOTO COMNPOTHBIIE-
HUsL (HeOOBOAHEHHbIE HapyllleHusl) MeeM
cleBa MMHUMYM, CIIpaBa MAakCMMYM, a Has
XOPOIIO MPOBOAANMM MHOPOAHBIM OOBEK-
TOM (OBBOAHEHHBIE HApYIIeHHs) — Haobo-
pot. Ha puc. 2, B Touru nepeceuyeHus
rpacpMKOB MPSMOTO U OBPATHOTO XOaa
VYKa3blBalOT Ha Ha/inuuhe OTpHLIaTe/bHOM
anoMmariu. [lo BenmuumHe 36 Ha IMKeTax
16-17 u 21-24 BbimensiioTcs ABe aHOMa-
. TlepBasi aHOManMsi TPaAKTYeTCs Kak
OXKHasi, T.K. OHa He KOoppenupyercs C
APYTMMU MeTOZaMH U, OYeBHAHO, BbI3BaHa
BbICOKMM YpPOBHEM [MPOMBIIIZIGHHBIX 10~
Mex; BTOpasl - OTpakaeT reo/IOrHUecKyio
HeOHOPOAHOCTb U YETKO KOppenupyercs
C OPYrMMU MeTOodaMH OrllpesesnieHUst aHo-
Masiiu. Mrtak, mmpuHa aHOMasbHOTO OOb-
eKTa (pa3Mepsl M0 MPOCTUPAHUIO) He 6O-
nee 30 M. Oanako Ha 1K 40-41 Habmo-
paetcsi 3dppeKT, 6/U3KUIM K aHOMalTbBHOMY
1 TpebyeT AOMOMHUTE/IbHOTO M3YUeHHs U
MOATBePKACHHS Ha/lMUWs WM OTCYTCTBHSA
€ro reo/IOrM4eCcKOy MpPUPOABLI.

OnaHoM U3 BO3MOKHOCTEH (DU/IBTPALIMH
ro/sie3HoN MHGOPMaLIMU Ha (poHe IIoMex
SB/IAETCA WHTepIIpeTallis 3/1eKTpOMeTpH-
YeCKMX /IaHHBIX MEeTOZ0M OOpaTHBIX Bepo-
SITHOCTe!, MaTeMaTUYeCKUit arrapar Ko-
TOPOTrO OT/MYAeTCHA C/IOKHOCTBIO, U pac-
YyeT BPYUHYIO OKa3a/lICHd TPYAOEMKUM U
anitensHbiM. [ToaToMy mo  paspaboTaH-
HOMY MeTony Obl/la COCTaB/IeHa MpOrpaM-
Ma MaTeMaTh4ecKor (UIBTPALMU  3/1eK-

TPOMETpPHUYeCKHX AaHHbIX. [Iprumep Mate-
MaTudeckoit cuabTpaumi aaHHbIX [1COM
o Kpoene 110 BoCTOUHOroO mTpeKa Mpu-
Be/leH Ha puc. 3, a Ha puc. 2, I - rpadork
BEPOSITHOCT OOHAPYXKEHUsI /IeTepPMHHH-
POBaHHOM aHOMa/IWH.

OCHOBHOM OCOBEHHOCTBIO TIpH  3TOM
SIB/ISIeTCA TPABUABHOCTb BbIGOpa aeTep-
MUHUPOBAHHOM  aHOMa/IMM,  KOTOpas
[O/M¥XHA OTpaxaTh reo/IorMueckyio u u-
3MKO-MaTeMaTHYeCKyI0  CYIIHOCTH  Mozle-
e, TIO3TOMY 10 KarkAOMY MPOPUIIO U3-
MepeHUI 3a[aBa/MCh HECKO/IbKO aHOMa-
MU COOTBETCTBEHHO THITAM TPeariosa-
raeMbix HapylleHUH (KapcT, 3PO3WOHHAst
WY TPeIMHOBATAast 30HbI).

Ha puc. 3, 6 mpeacrasreHa oaHa U3
HECKO/IbKHX TIPOCYMTAHHBIX Ha OBM me-
TePMHUHUPOBAHHBIX  aHoMarmit. [ padouk
BEPOSITHOCTH Ha/MUMsi aHoMasiiu (puc. 3,
B) HeceT CMHTE3UPOBAHHYIO XapaKTepu-
CTHKY, OTpaxasd 3¢deKT ABYX 3adaHHBIX
anomasmi. Cornacysch C KpuTepHeM Ha-
nvuus aHoManvu P > 0,5, Beimenenn nse
aHOMa/lbHble 30HBI Ha MHKeTax 21-24 u
45-47. I'locronbky rpadpuky He MpUBese-
HBI K HY/IeBOMY CpeaHeMy, (OYHKLIMM a; U
AU,, 6Gepyrca He B aGCOMOTHBIX Be/M-

YMHaX, & OTHOCHUTE/IbHO MaTeMaTHUeCKOro
oxMaaHUA AU, MO NpouIo Habmoae-

HUil. BblgeneHHsle aHOMasibHBIC — 30HBI
MMeIOT C/leAyiolie TapaMeTphl B pearib-
HBIX YcroBusX. [lepBas aHOManus vMeer
anuueHTp Ha [1K 22-24, ray6uHa 3anera-
HUsA OT KpoBau mrpeka 110-BoctouHoro
h,= 25-30 M, mmpuHa aHomamuu d, = 10-
30 M. BemunHa KpaeBort aHoMarmuu A, =
0,23, unrexcusHocth M, = 0,79. Cornac-
HO TMO/IYYEHHBIM UMC/EHHBIM KPHUTEpPHsAM
OLICHKH aHOMa/IMH, AaHHBIM MaTeMaThye-
CKOTO MOIe/IMPOBAHUS U aHa/IM3Yy [eo/10-
rO-TUAPOTeo/IOTMYECKUX  OCOBEHHOCTel
M3yJaeMOro y4acTka MOKHO C/eaTb Bb-
BOZ O Ha/lMUMK B BEPXHETY/IbCKHX W3BECT-
Hakax Ha [IK 22-24 mrpeka 110-
BOCTOUHOIO @HOMa/TbHOTO OObeKTa THIIa
TPelMHOBAaTOM 30HBI. BTopas aHoMaus
[0 [aHHBIM METOZOB HWHTEeprpeTaLuvy U
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Puc. 4. KoppenaunoHHblli niaH rpahHKOB BepOATHOCTelH aHoMaauu no wmaxte "Benpkos-

ckaa'", nasa 108 Bocrounana

aHa/lM3a BbIIICTIEPeUUC/IEHHBIX —XapaKTe-
PHICTUK MMeeT reo/IorMYeckyio MprUpoay

KapCTOBOTO THIIA HapyIIeHUs B OKCKHX
msBectHsikax Ha [1K 45-47. Ee napamer-
pol; d, = 30-50 M, h, = 25 M (oT aHeBHOM
noBepxHocty), Ay = 0,15, n, = 0,57.

[MTo xKoppensaLMoHHOMY I7IaHy rpadu-
KOB (pHCYHOK 4) BepOSTHOCTEM aHOMarIvi
o aaHHbM [TCOM nierko npocieants obe
aHoOMa/IbHble 30HBI MO mTpekam 108 u
110-BoctounbiM. [To nanueiM HCOM no-
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yuyeHbl KOHTYPBI TaKkKe STUX aHOMa/IMi
IO TI/1aHy BBIEMOYHOTO CTO/16a.

Tarum o6paszom, Grarogaps MpUMe-
HEHUIO METOAVKU HHTepIipeTalliy 37/1eK-
Tpo-MeTpryeckux gaHHeix HC3M wu
[1ICOM, 6bin pekoMeHaOBaHbl K Oype-
HHUIO KOHTPO/IbHBIE Y BOAOTIOHMKAIOIINE
cKBaxyHbl B mTpekax 108 wu 110-
BOCTOYHBIX Ha MHKeTaxX 22-24 u 45-47.
AHoManust Ha maketax 45-47 noarteep-
aunack Tpd  OYpeHUM  KOHTPO/BHBIX



CKBakHMH KapCTOBHIM HapylleHueM U 06-
pasoBaHMeM Ha AHEBHOM T[OBEPXHOCTH
Haa BBIEMOYHBIM CTOI60OM BOPOHKH MO-
cne oTpabOTKH B 3TOM ydacTke. B 3oHe
riepBort aHoManuu ([TK 22-24) ue 6biun
NpoOYpeHbl  BOCCTAIOLIMEe  BOAOIOHU-
JKalollle CKBaXKWHBI, T.K. B [epHOAa IPo-
BeleHHs 3/1eKTPOMETPHUYECKHX HCCAeno-
BaHWM M Bblayd peKOMeHAallnit 1o 6y-
penuio Ha [1K 21 mrpeka 110- BocTou-
HOTO yxXe paboTara ApeHaxkHas CKBa-
KUHa, UYTO [MOOYAWIO TeO/0THYEecKYIo
cnyxkOy MLIaXThl OTKa3aThCA OT OYpeHHUs
[OTIONHUTE/NbHOM CKBakuHbl. OmHaKO B
1ocreCTBUM Ha mvkete 24+8 M mpo-
M30l1Ie/T ITPOPBIB BO/BI B 71aBY C BBIHOCOM
TYBCKHUX T/IMH, TIEeCKOB M OTPOMHBIX Ba-

IYHOB TMepPeOoT/0KEeHHBIX TYAbCKUX H3-
BeCTHSKOB. [IpuuuHYy npopbiBa MOKHO
OOBACHUTH HapylleHHeM TeOorHapoCTaTH-
YecKoro paBHOBecHs MO Mepe oTpaboT-
KU /1aBbl M Ha/lMyrMeM KapCTOBOIO Hapy-
menus Ha [1K 22-25.

CornacHo  TNpUBeAeHHOMY MpUMepY
rofo6Hble aHOMa/IbHBIe 30HBI MOXKHO YBe-
PEHHO BbIAE/IATh [0 pe3y/bTaTaM BeposT-
HOCTHO-CTaTUCTMYECKUX MeTOAOB HHTep-
MpeTally 31eKTPOMETPHUUeCKUX JaHHBIX.
PaspaboTaHHbIlI KOMITIEKC MeToa0B 06-
PabOoTKH U MHTepITpeTaLlMy C UCIO/b30Ba-
HreM mporpammel Mathcad mno3Bonsier
[OCTaTOUHO OBICTPO U OOBEKTUBHO BHIfAB-
ASTh TPOPBIBOOIACHbIe 30HBI B TO/IIIE Ha-
[AYTO/BHBIX TIOPOLI.

Koporxo 06 aBropax

3axapoB B.H. — VHctutyt nmpoGrieM KoMIieKCHOro ocsoeHus Heap PAH,
/loraueBa B.M. — nouenrt, Kacpeapa «Pusuka», HoBomockorckuit nuctutyt PXTY

uM. .M. Menneneera, r. HoBoMockoBCK.

AEINMMOHHPOBAHHBIE B H3JATE/IbCTBE

PYKOIMIHUCH,

MOCKOBCKOI'O TOCYAAPCTBEHHOI'O TOPHOI'O YHHUBEPCHTETA

1. PomuueB [1.B. Tlonstusa «lepconax» n «O6pa3 mnepcoHaxa» B ayavoOBU3ya/ibHONM cdepe

(464/06-06 — 24.03.06) 9 c.

2. Pomuues I1.B. Tlpokarumcs, v MHaycrpus, kotoport eme Her (465/06-06 — 24.03.06)

17 c.
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3. Dommues I'1.B. I'natuth nnu He natuth? BoTt B uem Bonpoc (466/06-06 — 24.03.06) 12 c.

YK 534:553.94./96
ILH. I'ynsieB

© I.H. I'yasies, 2006

HH®OPMATHBHDBIE ITAPAMETPbI
AKYCTO-BUBPALIHOHHBIX IIPOLIECCOB

B 3OHAX BE/ZIEHHA I'OPHBIX PABOT

IMPH NMMOA3EMHOH PA3PABOTKE YIO/IbHBIX

MECTOPOKAEHHH*

Cemunap Ne 3

y ronbHas MPOMBIIIEHHOCTb B CO-
BPEMEHHbBIX YC/IOBHSX TOCTaB/Ie-
Ha repea HeoOXOAMMOCTHIO PE3KOro yBe-
TMYEeHUs TEeMIOB TOABUIaHUs TOArOTOBU-
Te/bHBIX BBIPABOTOK 10 5 — 15 M/cyTRU U
Harpysok Ha 71aBel 10 10 U 6oree Thicsu
TOHH Yr/isi B CYTKU. [Ipy BBICOKHX CKOPO-
CTHX TNOABWTAHUS OYMCTHBIX U TTOATOTOBH-
Te/lbHBIX 3a00eB BCe TreoMeXaHUYecKue
ITPOLIeCCHI, MPOHCXO/ISAIINE B MacCHBe rop-
HBIX TOPOZ, CBSI3AHHBIE C TMPOSIB/ICHUAMU
TOPHOTO /aB/ieHusi, nedpOpMaLliaMU, pas-
pyllleHVeM, Tra30oBblIe/IeHneM, [pHobpe-
TaloT 6071ee PesKUil AMHAMHYHBINA Xapak-
Tep, TMOBBIIAETCS PUCK BO3HUKHOBEHHS
BHe3arHbIX BBIOPOCOB YI7IS, MIOPOIbI U ra-
3a, TOPHBIX YAapOB, Pa3/IOMOB TIIOYBHI C
BBIOPOCOM Tasa U APYrMX AMHAMUYECKHX
AAB/IGHUH.

YBenuueHre CKOPOCTM  TIOABWTAHMS
3aboeB (6onee 4 M/CyTKH) BXOAWT B He-
paspeirMoe MPOTHBOpEeUre C TPaavLv-
OHHBIMH, ellle IIMPOKO TPHUMEHSAeMbIMU
IIITYPOBBIMH METOAaMH KOHTPO/Isi OIacHo-
CTH BHe3arHbIX BBIGPOCOB M TOPHBIX Yza-
OB, SABASIOMWMMUCH AUCKPETHBIMH U Tpe-
OVIOIIMMU HeIoNyCTUMO MHOTO BpeMeHU
Ha OypeHrie KOHTPO/IbHBIX LIMYPOB.

B cootBetrctBuM ¢ «MHCTpyKLMel 1o
6e30racHOMY Be/IGHHUIO TOPHBIX pPaboT

Ha T[/1acTaX, OIMACHBIX [10 BHE3arlHbIM
BoiOpocaM yrzsi (mopoaw) W rasza» [1]
[POTHO3  BBHIOPOCOOTIACHOCTH  YrO/IbHBIX
M/1aCTOB  MPOU3BOAUTCS Ha  C/I@AVIOUINX
JTarax OCBOEHUsl MeCTOPOKAeHMs (axT-
HOTO TO7IA):

e IIPH BeIEHWM TIeo/oropas3Beaoy-
HBIX pPaboT;

e TP BCKPITHHU I/IaCTOB;

e  IPH MPOBEACHHU IOArOTOBUTE /b
HBIX BBIPAOOTOK M BeleHHH OYHCTHBIX pa-
60T (TeRyIMI1 TPOTHO3 BBIGPOCOOIACHO-
CTH).

I'lporHo3 BbI6GPOCOONAacCHOCTH MPH Be-
AEeHHH reo/10ropa3BeoyHbIx paboT

[lo peaynbrataMm MporHosa BbIOPOCO-
OMaCHOCTU MpPU BeleHWH TIeo/1oropasBe-
pouHbix pabor BoctHMW ycranasnvsa-
IOTCS KPHUTHUUECKHE 10 BHE3aITHbIM BHIOPO-
caM ray6bunsl (n. 2.1.2 u 2.1.3, Tabn. 2.1.
v 2.2. dAHcTpyRuMK. . .»), HaUMHasA C KOTO-
PBIX OCYILIECTBSACTCA TMPOTrHO3 BBIGPOCO-
OMaCHOCTU (MPY BCKPBITHUH M TEKYILIMH).
KpuTtuueckre 1o BHe3allHbIM BbIOpOCcaM
rYOUHBL 711 PA3IMYHBIX Yro/IbHBIX Gac-
CefHOB M PaMOHOB, COI/IaCHO 3TUM Tab-
MLaM, M3MeHSsIIoTCs B auvarnas3oHe 150-
500 wm. I'lpu atoM, Kak creayer U3 MyHKTa
2.1.5 HCTpyKUMMU...» BO3MOKHO BblIE-
/leHVe HeOTIaCHBIX Y4aCTKOB U 3a00eB Ha

*Pabota BeinonHeHa npu noanepxke PODPU (rpana Ne05-05-65065).
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YrpoKaeMbiX U BbIGPOCOOIIACHBIX IIaXTO-
M71aCTaX U KOPPEKTHPOBKA KPUTHUECKHX
BBIOPOCOOIACHBIX T/YOUH 718 YCIOBUM
Kysbacca mo 3zarmoueHrio BoctHHWM u
HHLIITI - MII'1 um. A.A. CROUMHCKOTO B
cooTBeTcTBUM C «PYKOBOACTBOM MO OIpe-
[efleHNIO CTereHy (KaTeropuu) BHIOPOCO-
OMAaCHOCTH Yro/bHBIX II/IaCTOB M 3ab0eB
TOPHBIX BBIPAOOTOK C Y4ETOM IMYyOHHBI U
TeXHO/IOIMHM BelleHHsi TOPHBIX pabom [2].

IIporHo3 BbIGPOCOONACHOCTH B MecTe
BCKPbITHS

[lepen BCKpbITHEM KBeplLl/laraMu WU
APYTMMU TO/IeBbIMH BHIPAaOOTKaMU B MeCTe
BCKPBITHS OYPAT KOHTPO/IbHBIE CKBAKUHBI,
OTOUpalOT MPOOHI YI7isf, 3aMepsioT AaB/e-
HHe rasa B I71acTe.

B KysHelikoM 6GacceiiHe MPOrHO3 BhI-
GPOCOOTIACHOCTU TTPOU3BOAAT 0 IOKa3a-
Teo:

I18 = Pl'A max — 14f2mim

rae Pr a.x — MakCMMasZibHOe JaB/eHUe rasa
B I/1aCTe Ha [AaHHOM I7YOMHE OT IMOBepX-
HOCTH, Krc/cM?; fon — HaUMeHslee 3Haue-
HHEe KO3(. KPeriocTu Yr/as Mo YrobHbIM
MaykaM, BbISIB/ICHHBIM Pa3BeIOUHOM CKBa-
JKMHOM, YC/IOBHBIC eIMHHULIBL.

[pu I'ly > 0 — onacHo (3oHa M71acTa B
MecTe BCKPBITHSI CUMTAeTCsl OIMAaCHOM).

Ha wMectopoxaenusx [leuepckoro
Gacceirita, Ilpumopes u o. CaxanuH
Yro/ibHble M/IacThl B MeCTe BCKPBITHS CUU-
TAIOTCA OMNaCHBIMK TIPY aBIEHUU Ta3a B
KOHTPO/IBHOM cKBaxuHe Pr > 10 krc/cMm?.

Ha mraxtax PocTtoBckoit ob6nactu
[loHGacca TmpPOrHo3 BHIOPOCOOIACHBIX
[71aCTOB B MeCTe BCKPBITHS OCYIIECTB-
eTCsl 10 CKOPOCTH ra3oBblAe/IeHHs U3
pPasBeOYHBIX CKBaXKHH g, MOAHOMY I10-
KaszaTeno AJ U KO3(ppULIMEHT Kperio-
ctv yras f.

[1porHo3 «HeoracHoO» TIpH  OAHOBpE-
MEHHOM BBIIO/THEHHU TpeX YC/IOBHiL: g < 2
a/mMuH; AJ < 3,5 Mr/4; £20,6 y.e.

Ecav omvH U3 Tpex TMoKasaTenei He
COOTBETCTBYET YKa3aHHOMY YC/IOBHIO, BbI-
[1aeTCsl MPOTHO3 «OTIaCHOY.

Tekyimit MporHo3 BEIGPOCOONAaCHOCTH
MpH MPOBeAeHHUH MOATOTOBHUTE/IbHBIX BbI-
paboTOK U BeAeHHH OYHCTHBIX paboT

Teryumit MporHo3 BEIGPOCOONACHOCTH
cornacHo «MHCTpyKUMK»  NpeaHasHayeH
Q7151 YCTAHOB/IEHHUSI OTAcCHBIX M HEeOIacCHbIX
30H IPU MNPOBeAeHUH TOArOTOBUTE/IbHBIX
BBIDAOOTOK M BeleHHMM OYMCTHBIX padoT
[1-3].

Tekyiuii MporHo3 BEIGPOCOONACHOCTU
B IOArOTOBUTE/IbHBIX BhIPAabOTKax OCyllle-
CTBASICTCS 10 CTPYKTYype IrIacta U Io Ha-
Ya/lbHOM CKOPOCTM Ta30BbIC/IeHUsl U3
KOHTPO/IbHBIX INYpPoB. [l1acT cuurtaetcs
BBIOPOCOOMACHBIM TP Ha/IMYMKM B HeEM
rnayek yrzas MmpouyHocTsio q < 75 y.e. (mo
npouHoctHoMepy [1-1) u ckopoctu raso-
BbIJC/IGHUs] U3 KOHTPO/IBHBIX LITYPOB Gy >
4 n/muyH. [InMHa KOHTPO/BHBIX MIMYPOB
5,5-6,5 M, muamerp 43 mM. Bypenue
IIMYPOB U [IPOTHO3 OCYILIECTB/IAETC S Uuepes
Kaxasle 4 M rnoasuraHvs 3abosi. ITOT Me-
TO/l MPOTHO3a Ha AAaHHBII MOMEHT SIB/ISCT-
cf OCHOBHBIM U Hauboriee pacnpocTpa-
HeHHBIM Ha waxtax Kysbacca u apyryx
YronbHbIX GacceritoB PP.

Cornacto «/HCTPYKLMU...» ABAAIOTCA
HOPMATHBHBIMU M MOTYT MMPHUMEHSITCS TakK-
e [Apyrue MeTo/bl TEeKYIIero KOHTPO/Is
BBIGPOCOOTIACHOCTH.

[1py npoBeneHHM HUCKOASIIMX TOArO-
TOBUTE/IbHBIX BBIPAOOTOK Ha KPYTHIX I1/1a-
CTax PeKOMeHAyeTcsl MPHUMEeHSITh aBTOMa-
TU3UPOBAHHBIM TIPOTHO3 C ITPUMEHEHVeM
arrnapaTtypsl KOHTpozsi MeTaHa (AKM).

Ha maxrtax PocroBckoit o6nactu /lou-
facca, ITPEUMYLIECTBEHHO B OUYMCTHBIX
BbIpabOTKaX, PeKOMeHAYeTcsl MNPHUMEeHSThb
MeToA TeKYIero KOHTPO/IA BhIGpocoonac-
HOCTH IO CeMCMOAKYCTUUECKOM aKTUBHO-
CTU (aKyCTUYECKOM 3MHCCHM) I/1acTa, arl-
naparypoit 3YA.

[Tpy KoHTpOnE BBHIOPOCOOMACHOCTH B
[OArOTOBUTE/IbHBIX 3a608X MOMXKET IpHMe-
HATBC MeToa IMPOrHO3a I10 aMIVIUTYAHO-
YaCTOTHBIM XapaKTepHCTHKaM arlapaty-
port AK-1.

Kak nokasanu wuccnenoBaHus [4-6]
O7S pelleHust Mpob7ieM TEeKyIero KOH-
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TpO/Asi W TPOTrHO3a OINAaCHOCTH BHe3arl-
HBIX BBIGPOCOB M FOPHBIX YAapoB BIiepe-
a1 3ab0eB ABMKYIIMXCH TOPHBIX BbIpa-
6OTOK (B TOM 4UKC/ie BBICOKOMEXaHU3M-
pPOBaHHbIX) Hauboziee TMepCreKTUBHBIM
AB/seTCA MOAXOA OCHOBAHHBIN Ha CIIeK-
Tpa/bHOM aHa/lW3e LYMOB, PErucTpu-
pYyeMblX B TOPHOM MacCHUBe OT pabo-
TaloIero rOpHOro o6opYAOBaHUA (KOM-
GariHa, OYpoOBOM YCTaHOBKU W ap.) [1pu
3TOM BakKHO OTMETHTb, UTO CIEKTP HCKYC-
CTBEHHOTO CWrHa/sa, [pPeACTaB/IsIonero
coboit myM padoTalliMx B 3aboe Mexa-
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HHU3MOB, OTpakaeT aMIVIMTYAHO-YaCTOoT-
HYIO XapaKTEPUCTHKY Yro/IbHOTO I/iacTa U
HeCYIIeCTBeHHO 3aBMCHT OT THIIa WMCTOU-
HUKa KO/eOaHWH. ITOT MeToa OCOOEHHO
MHTepeceH Omarogaps OAHO3HAYHOCTH
HWHTEepIIpEeTalMy CBA3M H3MepsieMOoro Ia-
paMeTpa C HalpsiKeHHbIM COCTOSTHUEM
MaccvBa, MPOCTOTE peasii3alMu U HC-
TIO/Ib30BAHUIO AKYCTUYECKUX INYMOB [eH-
CTBYIOIICTO OOOPYAOBaHMA 7S 30HAUPO-
BaHUs MacCuBa (BMECTO TOro, UTOOHI IO-
[AB/ATh UX).
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PUSsutisMeHespe MAKSHMYMA MOALR AMIKIHINAPYAQ MERS YTy

3ony III'1, w. Coudonbacc

M3BecTHbl aBe OCHOBHBlE MoaMVKa-
LMHA MEeTOAMKH CIIeKTPa/IbHOTO aHa/Iu3a
IIYMOB B MacCHBe OT paboTaioltero o6o-
PYIOBaHMs!, TO €CTh TeXHOT@HHOTO ITPOMC-
XOXKICHHUS.

O6e GasupyioTcsl Ha CHUKEHWM 3aTy-
XaHHWs BbICOKOUACTOTHOM YacTH CIeKTpa
aKYCTHUECKHX IYMOB OT AEHCTBYIOIICTO
TOPHOTO 0BOPYAOBaHUSA, BCACACTBHE 3a-

OPHBIX paboT B

KPBITUSL TPEIIMH UM YIVIOTHEHUS] MacCHBa
IIPH POCTE FOPHOTO AaB/ICHHS.

Otnnuvie WX COCTOMT B TOM, 4TO B
MepBhIM MTPOTrHO3 AaeTcsl 10 abBCOMOTHBIM
Be/TMUMHAM PasHOCTH aMITIUTY/ HHU3KOYac-

TOTHOM W BbBICOKOUYACTOTHOM YacCTeM CIIeK-
Tpa myMoB [6], a Bo BTopoit — no Ge3pas-
MePHOM Be/IMUMHE KX OTHOIeHs [6-8].
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CriekTpa/ibHYIO0  XapaKTePUCTHUKY 30H-
OWPVIOIIero CUrHasa (hopMHUpyeT Harps-
}KEeHHO-1e(pOpPMUPOBAHHOE COCTOsIHHE
Npr3aBOHHOM 06/IAaCTU Yro/bHOTO TI/1AcTa,
C TIOBBILIEHWEM HaMpsKeHUi B I71acTe U
BO3paCTaHWM ero IVIOTHOCTH YMeHblIaeTcs
3aTyXaHWe BbICOKOUACTOTHOM 4YacTH 30H-
avpyoontero curdana. /laGopatopHsle U
IIaxTHbIe Habmoaenus [5,7] noareepavy,
YTO BBIOPOCOOMAacHas CUTYallMs OT/NYaeT-
Csl OT HeBBIOPOCOOMACHOM CYIIECTBEHHO —
TOBBIIIEHHOM aMIVIMTYAOM CUrHazia B pe-
30HAHCHOM 06/1aCTU TIPU TOM, UYAaCTOTHBIM
[VIaTia3oH CIIeKTPaZlbHOTO MaKCUMyMa U3-
MeHsieTcsl HeaHauuTes1bHO (puc. 1).

OnHako TeopeTUyeckue HCCe0BaHus
B/IMAAHUS 30H TIOBBIIIEHHOIO FOPHOIO /1aB-
nenus ([MT/]) v ux pacrionoxeHys Mo ot-
HOIICHUIO K 06/1aCT BeleHHsl TOPHBIX pa-
60T Ha perucTpupyeMble aMIVIATyaHO-
YacToTHble Xapaktepuctuku (AUX) maccu-
Ba FOPHBIX [OPOA CBUAETE/IBCTBYIOT O 6O-
flee C/I0XHOM MexaHK3Me (hOpPMUPOBAHMS
KorebaTenbHBIX MpolleccoB B HeM. Moge-
mvpoBaHue BravsaHys 3od [/ npu npo-
Xoaueckrx pabortax Ha AUX konebarterb-
HBIX TIPOLIECCOB PEervCTPUpPYEeMbIX B TOp-
HBIX BbIpaBoTKax Ha pacctosHuu 10 M oT
OOHaXKeHUs Yro/bHOro I/IacTa IPOBO/AM-
710Chb C TIOMOIIBIO UYMC/ICHHBIX KOHEUHO-
PasHOCTHBIX MeTomoB. CxeMa W a/ropuT-
MBI MOZIe/TMPOBaHUs NpuBeaeHs! B [9, 10].

AHamM3 TOMYUeHHBIX Pe3y/IbTaToOB I10
maxtaM uM. A.A. CrourHckoro u CoL-
[loHbacc cBumetensctByeT, uto AUX pe-
THMCTPUPYEMBIX KonebaHui (opMrpyeTcs
VICXOIHBIM TOPHO-TEO/IOTMUECKHM  CTpOe-
HHeM YI7IelIOpOAHOrO MacCHBa U MECTOM
PacCIoIOXKEHs TI0 OTHOIICHUIO K TOPHBIM
pabotam 3ons! [1T7/].

Ha puc. 2 npeacraenenst AUX kone-
GaTe/bHBIX TIPOLIECCOB 3aperucTpHpOBaH-
HBIX /11 TOPHO-TEO/IOTMUECKHX VCIOBUI
1. Cor/lonbacc.

M3 pricyHKa HarzisaHo BHAHO, YTO TP
Pa3MMUHOM pacnonoxeHnu 3ousl [/1 ko-
nebartesIbHBINA TIPOLIECC  TTepepacIipeseris-
eTcs Mexay OTAe/bHBIMU OB/IacTsAMU 3ape-
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TMCTPHUPOBAHHOIO CIIeKTpa C OllpesesneH-
HOW 3akoHOMepHocThio. [lo Mepe yray6-
neHusi TOpHBIX paboT B 3ony [1I/] BeICO-
KouacToTHast cocrapasiomas AYX pacraer
3HAYMTE/IbHO ObICTpee HU3KOYACTOTHOM, B
HEKOTOPBIM MOMEHT OIlepekaeT ee U pas-
[e/ifAeTcs Ha ABe TPYIMbl KoeGaHWii B
mvartasoHax 550-850 I'u 1 850-1100 I
Poct amrmtyasl KormeGatenbHbIX TpoLiec-
COB IO Mepe yraybaeHHs TopHbIX PaboT B
3ony [1I'/1 ans pasnuunbix yuacTkoB AUX
npeacraeneH Ha puc. 3. [loctaToyHo Ha-
rAsaHO BUzeH Goriee MHTEHCHBHBIA POCT
AMIVIUTYIBl  BBICOKOUACTOTHOM — COCTaB-
MSIOIeH, Kak [epBOM TPYIIIIb, Tak M BTO-
PO MO OTHOIIGHHIO K HW3KOYACTOTHOM.
MaxkcumaribHoe COOTHOIIIeHe Al,
/A=75, A% /A,=2,8 U u3aMeHsercs B
uHtepBatax A, = 0,01+-1,0 y.e,
A,=0,01+7,5y.e, A%=0,01-2,7 y.e..

Ha puc. 4 npencraBnenst AUX kore-
GaTenbHbIX MPOLIECCOB 3apPerucTpUpPOBaH-
HBIX /151 TOPHO-T@O/IOTMYECKUX VC/TOBHIA
ur. uM. A.A. Croumtckoro. KauectBeHtbie
3aKOHOMEPHOCTU repepacnpe/e/1eHus
MeXRay OTAe/bHBIMH OG/IacTAMM 3aperuct-
PHPOBAHHOIO CIeKTpa MNPy  PasiIMYHOM
pacrionioxkenun 30Hb [1I/] umeloT TeH-
[EHIIMK OIpefie/leHHble B  Ipe/blaylieM
rpyMepe, OHAKO KO/TMUYECTBEHHbIE TTOKa-
3aTeny OT/MYaloTCs cymecTBeHHO. Criek-
TpanbHbIM COCTAB OTAE/bHBIX T'PYIII KO-
neGaHuil (IBHO TMPOC/ICKUBAIOTCA TPHU
TPYIIBEl C 4YacTOTOM Makcumyma 150,
450 u 700 T'u) umeer 6oree HM3KOUAC-
TOTHBIM BuUA. VI3HauanbHO BBICOKOUAC-
TOTHas COCTaB/soas IpeobragaeT Haa
HH3KOYaCTOTHOM, HO POCT ee M0 Mepe
yray6eHyst TopHbIX paboT B 3onHy [1I/]
Takke 06o071ee WHTEHCHUBHBIM, Kak U B
repBoM rpuMepe. M ecnv cpaBHUTH WH-
TEHCHBHOCTb POCTAa BbICOKOYACTOTHOM
COCTaB/SAONICH B MPUBEACHHBIX IpHUMe-
pax Ha paccroauuu -10 M (puc. 3 u 5),
TO OH 6osblile A8 YcIoBUM m. uM. ALA.
CKOYMHCKOTO.

AHa/iM3 HOPMATUBHBIX METOOB IIPO-
rHO3a BHE3arlHbIX BHIOPOCOB YI7IS W rasa,
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MIPUMEHSIeMbIX COT7/IacHO «MIHCTpYRIMH. . .»
[1] py OYMCTHBIX M MIPOXOAUYECKUX pPabo-
Tax B lIAXTaX, a TaKXKe TeOpeTHIecKue Mc-
CriefIoBaHust MOKA3bIBAIOT:

1. Haubornee 1mmpoko, 10 HacTosIero
BpeMeHH TTpUMeHsIeMbIH B IllaXTaxX Crocod
TeKyIIero IMpOrHosa BbIGPOCOONACHOCTH
IO CTPYKTYpe I/IacTa ¥ Hada/lbHOM CKOPO-
CTH Ta30BbIIC/IGHHUS W3 KOHTPO/IBHBIX
IIMYPOB, HE COOTBETCTBYET COBPEMEeHHbIM
TpeOoBaHUAM OOecrieueHH s BEICOKOM CKO-

POCTH TIOIBMTaHUsi 3a00eB FOPHBIX BhIpa-
OOTOK.

[ns ocymecTteaenys 3toro criocota
TEKYIIero IMpPOrHo3a BbIGPOCOONACHOCTU
HeoOX0oAUMO OYPHTb KOHTPO/IbHbIE IHIMYPhI
yepes Kaxable 4 M IoaBUraHus 3a6osi U
MPOU3BOANUTh H3MepeHHsi, 4YTo Tpedyer
[/TUTe/IBHOM (Ha 0aHY pabodyio CMeHy) oc-

TAHOBKU 3a00s1 Yepe3 Kaxzasle 4 M noaBu-
raHuUs;
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2. [liCTaHIIMOHHBIE CITOCOOHI TeKYIIero
IIPOTHO3  BBIOPOCOOIACHOCTH, OTBeYalo-
e TpeGOBaHUsAM BBICOKOM CKOPOCTH
MO/IBUTaHUsI OYUCTHBIX U TIOATOTOBHTE/b-
HBIX 3a60€eB TOPHBIX BbIPAOOTOK: aBTOMa-
THU3UPOBaHHbBIM TPOTHO3 C MPUMEHeHHeM
armapaTtypbl KOHTpo/st MeTaHa (AKM), me-
TOA TPOTHO3a [0 AMIVIMTYAHO-YACTOTHBIM
XapakTeprcTrKaM arraparypoii AK-1, me-
TOM TEKYIIero KOHTPO/IA BBIGPOCOOIAcHO-
CTH MO aKYCTHUYECKOM 3MMCCHUM T/1acTa arl-
rapatyport 3YA - npusHaHbl HOPMaTHBHbI-
MU U TPUMEHSIIOTCS B OIpeze/ieHHbIX Top-
HO-TeXHUUECKHX Yc/1oBrsx maxT. OaHako
3TM MeToabl TIOKAa MMEIOT OrpaHuyeHHoe

MpUMeHeHHe B CU/Y CBOeH Hel0CTaTOYHOM
HaeKHOCTU KOHTPO/IST BHIGPOCOOIACHOCTU
(HarpPsKEHHOrO COCTOSIHMS, ra30AMHaMHYe-
CKOM aKTMBHOCTU M (PU3HMKO-MEXaHUUECKUXK
CBOMCTB MaCCUBa);

3. MudopmaTvBHbIMM TapaMeTpami
Py UCIIO/Ib30BAHMM  [IMCTAHLIMOHHBIX Me-
TOMIOB M CMIOCOGOB MPOTrHO3WPOBaHHS BbI-
OPOCOOTIACHOCTU B PeXUME PeasibHOro
BpeMeH! [O/LKHbl ObiTh, KaK aMIVIUTY/-
Hble, TaK YaCTOTHhIe U 3SHepreTuuecKve
XapaKTEePUCTHKH PErMcTpUpyeMbIX Korie-
GaHUIl MacCHMBa TOPHBIX TOPOA, a TaKke
VX COOTHOIIICHHS.

1. Huctpykumsa no 6e3oracHoMy Bese-
HMIO TOPHBIX paboT Ha I/1acTax, OMAacHBIX [0 BHE-

CITHCOK /IHTEPATYPbI

3. PykoBoactBo 1o npeayripexaeHHo
BHe3aIHbIX BBIGPOCOB YI7isl M ra3a B OUMCTHBIX 3a-
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O BO3BV>K/IEHHH CHIHA/IA BO BMELIAIOIIHX
IMOPOAAX IMPH IMPOTrHO3E 'OPHO-TEO/IOTHYECKHX
YC/TIOBHH 3A/TETAHHSA VYT O/IbHBIX IT/TACTOB
METOAOM ILIAXTHOH CEHCMOPA3BEAKH

Cemunap Ne 3

M eTOMVKM  MpPOrHo3a  TOPHO-
reo/IOTMUeCKUX  YC/IOBUI  3a/ie-
raHWsl Yro/IbHbIX I7IaCTOB OIMMPAIOTCS Ha
BO3OYKICHIE KaHA/IOBbIX U OOKOBBIX
BO/IH, HECYIIMX OCHOBHYIO HH(OPMALIMIO
006 ero CTpoeHuH ¥ aHoManusx. BosHyKa-
eT BaxKHbIM BOIPOC: BCEraa /M ONTHUMarlb-
HOM TOUKOM /1 FeHepalliv BO/IH AaHHOM

MpUpoAbl SBISETCA /M LIeHTP IM71acta. B
KOHKpPEeTHBIX YC/IOBHSAX ITIpOBeleHUs Ha-
TYPHBIX 3KCIIePHMEHTOB OblBaeT KpaiiHe
3aTpyaHEHO BO3OYKANUThH CeMCMOAKyCTHUe-
CKHe KoreGaHus MyTeM yaapa TaMIlepoM
Mo oOHaXeHHIO II71acTa I10 MpPUYUHE ero
HenocTyrHocTU. [Ipy 3TOM yaaps! BEIHYK-
[IeHHO TPOM3BOAATCA IO TMOPOAaM ITOUBbLI

1



6o Kpormu riacta. OIMbIT MOKa3bIBaET,
4yTO B psAe CAydaeB HabmoaaeTcst YCTOM-
UMBBIM TIpUeM CeNCMOaKYCTUUYeCKUX CUT-
Ha/IOB CEMCMOIIPHMeMHHKaMH C aMIVIATY-
OOW, [AOCTaTOYHOW A4 TIOC/IeaAVIoUlero
aHarmmza. OueBUAHO, aHa/IM3 OINTHMA/lb-
HBIX YC/IOBMM PacloZIokKeHUs WUCTOYHUKA
CEMCMOAKYCTUUECKUX CHUTHa/IOB TPU IIPO-
BeleHUM CeNMCMOAKYCTUUYeCKUX 3KCIepu-
MEHTOB fB/fAeTCd aKTYa/IbHOM 3aJauye,
peliieHrie KOTOPOM T[I03BO/IUT TIOBBICUTH
3¢ PeKTUBHOCTb CEeNCMOaKyCTUUECKUX
[IPOTHO3HBIX 3KCIIePHUMEHTOB, UTO

B coBpeMeHHbIX MPOrHO3HbIX METOAH-
Kax MCIIO/b3YIOTCH /Ba OCHOBHBIX THIIA
BO/IH: KaHa/IoBble M OOKOBble. KaHasioBble
BO/IHBI TIPE/ACTAB/SAIOT COBOM CYrepriosu-
LIMIO TPAMOW BO/IHBI U BO/TH, MHOTOKPATHO
OTpaxKeHHbIX OT I'PaHMUII [71acTa. BbokoBbie
BO/IHBI OOPA3yIOTCs MPU MageHUU Koneba-
HUM Ha CpaHvLYy pajesa I/aacTa o4 Yr-
oM 6orbllleM WX PaBHOM Iy TIOHOTO
BHYTPEHHEro oTpazkeHus.

BbiHOCS MCTOYHHMK BO BMEIIAIOIIYIO
ropoay, Mbl MPUHLIMIIMA/IBHO U3MeHseM
CTPYKTYPY BO/MHOBOrO mMossA. BripaxkeHue

MoTeHllMasla ¢@" A BOMHBIL, KOTOpas

[IPOHMKHET B I[I1aCT-BO/IHOBO, MOMXHO
MO/TYUHTh TIYTEM Pa3/IOKeHHsI UCXOAHOM
cpepuyeckoit BOMHBI Ha TIIOCKHUE C Yde-
TOM TOTO, YTO aMIVIMTyAa KaxkaAOM M3 HUX
VI3MEHMUTCSI TIPU TlepeceUeHrM TPaHMLIbI
pasagena MpOIOPLMOHABHO KO3 HLIU-
eHTY TIpe/IOM/IeHHs], 3aBUCAIIEMY OT YI7ia
nazgeHys 6. MoXHO IOKasaTh, YTO I10/1€
BO/IHBI, TIPE/IOM/IGHHOM B I/IaCT MOXKHO
TrpeAcTaBUTh B Buze [1]:

" __ '
@ = qonpe,v + Psor >

rae TepBoe criaraeMoe — COOGCTBEHHO
npenomsiedHas BorHa ( SS; Ha puc. 1)
BhIparkeHHe /151 KOTOPOU UMeeT BU:
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. 2 ik(r §in 6+z, cos O+D+/n? —sin’ 49)

@p =—e X

,
f% cos% o . (1)

Zy N im i

m cos @ ++/n* +sin® 0 n® —1kr

a BTopoe — BomHa (SS;Ha puc. 1) , mo-
no6Hasi GOKOBOM, MMeIollasi MeCTO TO/TbKO
B C/ydae BBITO/IHEHUs YcaoBusA sin f3
>1/n, aHanUTMUeCKoe BhIpaxkeHWe KOTO-
PO¥i MOXKeT ObITh 3arMcaHoO B BU/E:

X

, _2n iRz’ sin” p-1

Dok = R
o cos f N i .
n cos B +imyn’sin® f—1 m(l—” )”k

2)
aMIVIUTYla KOTOPOM  SKCIIOHEHLIMAbHO
yObIBaeT MU YAa/leHUH WMCTOYHHKA Korle-
GaHu OT rpaHULIbl pasaesna. XOTs IprBe-
feHHble BhipaxkeHus (1) v (2) ctporu Tonb-
Ko anst BoriH SH (BbIpazkeHvie a7st MomHo-
ro nosst ropasao 6o7ee rpoMO3AKO), OHU
MPEeKPacHO WIMOCTPUPYIOT IPHUPOAY BO/IH,
TMOTNaJAoIIMX B I/IACT.

B pmanvHeliieM o6e 3TH BO/HBI, MOTYT
B pe3ynbTaTe MHOTOKPATHBIX OTParKeHMI,
YKC/IO KOTOPBIX 3aBUCHUT OT IPaHMULI [71acTa
cosnatb B pe3ynbraTe HHTepdepeHLIH
BO/IHOBOE I10/Ie  C/IOXHOM  CTPYKTYPHI.
PaccMoTpyM  3TOT Bompoc moapobHee.
[ns cnydas Herorzomarome cpeasl ode-
BH/HO, YTO BO/IHBI, WAYIIE OT peasbHOro
vicrounrka O, OrvchiBaeMble BhIpaXkeHHueM
(2), aHamOrMuHel C TOYHOCTBIO A0 KO3d-
dULIMEHTOB BO/HAaM, OOPa3OBaHHBIM MHH-
MBIM HCTOYHMKOM (7 BHYTPU C10S TIPU
OMHOKPATHOM OTPaKeHUU OT TPaHHULIBI C
BepxHer ropomoit (cMm. puc. 1). Ecom &
HUM 100aBUTh TIPSMYIO BO/IHY U BO/THBI OT
O; , oTpameHHble OT HWKHEM TPaHMLIbI
r71acTa, TO, YUUTHIBas MOC/IeAVIONe OT-
pazkeHUsl OT IPAHKLI, MbI [IO/TYYHM B UTOTe

rorne (DK KaHa/IOBBIX BO/IH:



mnopoaa 0,

Puc. 1. K o6bpAcCHeHHIO NpHpO-

zo O,

\4

abl BO/IH, Ipe/lIOM/IeHHbIX B

yr O/IbHBIH NM/1aCT

’ 2
SVe ok

pacrpocTpaHsomascs OT UC-
S TouHrka O, MOxeT OhITb pas-
fIOKeHa Ha CHCTeMY T/IOCKUX

|yronLHLn71 IJ1acT S
2

7~ BoaH. Kamaast U3 HUX B TOYRY
S BHYTpM [/1aCTa MOXKET IIo-
Mactb GeCKOHEUHBIM UKC/IOM

P = (onp}m + @+ @y - (3)

B Boipaxenun (3) npsMast

¢)np;m1
BO/IHA, ¢ - BCA COBOKYITHOCTb BO/IH, /1YY

KOTOPBIX Ha CBOEM ITYTU MMEIOT Y4acTOK
OT peaslbHOrO WCTOYHHKA [0 BepxHei
IPaHMLIbI [171aCTa, ¢ - BCH COBOKYITHOCTb

BO/IH, /Iy4H KOTOPBIX Ha CBOEM MYTU HMe-
IOT Y4aCTOK OT MHHMOI'O WCTOUHHKA /10
HIZKHe IpaHuLIbl N1acTa. /lerko yGeanTs-
cfl, YTO AaHHOEe Io/le OT/IMYaeTCH OT M0/
KaHa/IOBBIX BO/IH BTOPBIM crlaraembeiM. B
rnosie @y B KaXKIOW U3 BO/H MPHUCYTCTBY-

eT YJaCTOK OT peasibHOro MCTOUHHWKA /10
BepXHel IpaHHLIbl T71acTa U Ko3(phHLIM-
eHT [Mpe/loM/IeHHsi Ha TpaHHlle pasaena
cpes, B TO BpeMsl Kak B COOTBETCTBYIOIIEM
C/laraeMoM [U1fl  «K/IaCCUYECKHX» KaHa/lo-
BbIX BO/IH — Y4aCTOK OT MHMMOTO HCTOU-
HYKa /0 BepxHeW TpaHMLIbl [71acTa M COo-
OTBETCTBYIOIINKY KO3(PULIMEHT OTpaxe-
Hus. B ocTtaznsHOM mornie, omnvicsiBaemoe (3)
AHA/IOTMYHO TO/MIO KAHA/IOBOM BO/HBI U
“MeeT ero CBOMCTBa.

TouHoe BbIpakeHHe @z MOKHO /1eTKO

MOMYUUTh CreayiommnM obpa3oM. PaccMort-
pUM Mofienb [71acTa, HM300paxkeHHYIo Ha
puc. 2.

[1py BbIBOAE COOTHOIIGHHM BOCIMO/Ib
3yeMcsi MeTo/IOM, IMpeanoxeHHbM B [1]
[UIsl pellleHrsl 3aa4u O Mo/e BHE ClIOs,
BO36YKAEHHOM MCTOYHHKOM BHYTPH TaKo-
Boro. Kak usBectHO, cchepuueckas BonHa,

nyteit. [las npyuMepa HEKOTO-

pble M3 HUX H300paxKeHbl Ha

puc. 2. Tlpearnonaraem 1o
aHasoruu ¢ [1], uytro BoHa o6pa3yercsa B
WCTOYHMKE C eJWHWYHOM aMIVIUTYIOU U
Hy7eBor pa3oM U, IMagasg Ha TIpaHULY
pasnena cpen (z=0), npoxoast 1o nyty 1 K
TOURe S coszaaer rore:

4, = We k220 Xei(kXX+kyY+kZZ),

rae ki — Bo/HOBOe uKcrio B niopoae, k —
BO/IHOBOE UWC/IO B yr7ie, K; — ero KoMIIo-

HeHthl, k,, =k —k3% —ky , W — koacb-

hrLIMeHT MPO3pPauHOCTH T'PaHHLIbl pas/e-
na cpea. I'lpy sTOM BO/IHOBBIE UMC/Ia CBHA-
3aHbl 3aKOHOM CHenmuyca:
ksin@=k sin6g , rae 6- yron naseHus

BO/IHBI B Tnopoze, & - yroa eé mnpenomse-
Hus B 171acT. [losie BO/HBI, NMpUXOAsIeit B
S no nytu 2 umeert Bua:

—iky,Z i(ky X +kyY+k, 2P-Z

¢2:W€ 1Z OXel(X Y 2( ))VH
)

rae Vy - KoapULIMeHT oTpaxeHUs Ha
HWXKHeN TpaHulle MiacTa. [lose BoO7HBI,
npuxozsier B S No nNyth 3 UMeeT BUA:

—iky,,Z, j(ky X+kyY+k, 2P+Z
¢3:We’12 ()Xe’()( Y 2 ))VHVB

’

rae Vg KO3(ppHIIMEHT OTpakeHHs Ha
BepxHel IpaHMile I/1acTa. 1akuM ke 00-
Pa3soM MOKHO 3arlycaTb BbIpaKeHWs /s
MoOBIX  BapUaHTOB. loraa, CYMMHPYs
BO/IHBI BCEX KPaTHOCTeW OTpaxkeHWH, I10-
IYUHM:
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0
b= Z Bt = We k220  pilkx X+hkyY) o

m=1

o0
y (eikZZ Ve (2H—Z))Z (v, )" 2ot

m=0

(@)

YuuThIBas, UTO CyMMa B KOHLIE BbIpa-

)eHus (4) npeacraBaser coGoi CYMMY

Y/ICHOB FeOMETPHUECKOMN MPOrPeccui, ero
MOZKHO 3arvcaTh B BUe:

¢ =We Hz%0 x ol X4k Y)
) (eikZZ + VHeikZ(ZH—Z)) . (5)

1=V, Vet

Hckomoe mone @g MOKHO MOMTYYUTh
u3 () myTeM HHTerpypoBaHus IO BCeM
HaIPaB/AIONIMM KOCUHYCaM yrria 6;:

(eikZ(Z—H) +VHeikZ(H—Z))

—iky,,Z,
0p = jWe 1240 - -
7 e e
x HV(k,r sin 6, )sin 6, d6,, (6)

rae H(()l)— dyHKLMA XaHKess T1epBOro

pona. MeToa npuBeneHust MHTerpana K
[aHHOMY BHAY M OCOBeHHOCTU Nyt [
omnucaHnl B [1] mnoctaTouHo moapoBGHO U
He TpeGyeT AOMO/MHUTE/IBHOTO aHa/IN3a.
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Puc. 2. K BbiBoay aHaautu4ye-
CKOro BbIpayKeHHsl A1 BO/H,
npeioMIeHHbIX B  YroAbHBIH
naacr

C yBepeHHOCTbIO MOXKHO TOBOPUThH O
TOM, YTO [O7le, MOpoXKaaeMoe cdeprye-
CKOM BO/IHOW, PacCIpOCTpaHSAIOLencs OT
peanbHOro McTOoYHMKa O, sABAfeTCs 4Ya-
CTBIO MO/ KAHA/IOBBIX BO/MH M, C/eloBa-
Te/lbHO, MOXKeT YaCTM4YHO o6/1azaTh ero
cBOMCTBaMH. [leHCTBUTE/IbHO, —COT/IacHO
[1] cymmy BO/IH BcexX KpaTHOCTEH, o6paso-
BaHHYIO HCTOYHWKOM BHYTPU c/10s (rpu
Z>Z), MOXHO TMPeACTaBUTh B BU/E BhIpa-
JKeHHs

_ ei(kXX+kYY)(eikZ(Z—ZO) +VBeikZ(ZO+Z) +

P

N VHeikZ(zH—Z) + VHVBeikZ(ZH—Z+ZO))X

« Z(VB VH )m eZ[kzmH (7)
m=0

CTPYKTYpa KOTOPOro  OT/IMYAETCH  OT

CTPYKTYpbl BbipakeHusi (4) TOMBKO Ha/u-
yMeM ABYX AOTIONMHUTE/bHBIX C/laraeMbiX B
BbIpa’keHHH B CKOOKaX M OTCYTCTBUEM KO-
adpduiMeHTa MNPO3PaYHOCTH  I'PAHMULIBI
pasnena cpen.



Puc. 3. Kaptunbpl pacnpocTpaHeHHsi KonebaHHi, BO3OYKAEHHbIX HCTOYHHKOM BHe IlacTa
(a) 1 no ero uentpy (6). Ha pucyuke o6o3sHauenpr: I'1 v [ - npsMas BonHa ¥ Bo/HA Mpe/oM/IeH-
Has B I/1aCT COOTBeTCTBeHHO; Bp u By - 6okoBble BonHbl; K 1 Kg — KaHanioBble BOMHBI M KoreOaHus,

ONKCHIBaeMble BhipazkeHueM (8)

Bkraanel ¢, u ¢, B oOblee mone

PaBHO3HAYHBI C TOYHOCTBHIO 10 KO3hdou-
LIMeHTOB. /[lerko y6eauThcs U3 OYeBHAHBIX
coobBpakeHtil, UTO OHU MMEIOT Te XKe 3a-
KOHBI YOBIBaHMs, YTO Y KaHa/IoBas BO/IHA,
a CKOPOCTH HX PacrpOCTpaHeHUsi aHa/lo-
TMYHBEI CKOPOCTH PaclpOCTPaHeHUs IIoc-
feIHe.

Ha ocHOBaHMM BhIIEIIPHBEACHHOIO
aHa/M3a MOXKHO C/enaTh CAeAyIolMe Bbl-
BO/IbI:

- BO/HA, KOTOpas TPOHHKAaeT B
T/1aCT-BO/IHOBO/I OT MCTOYHMKA BHE I171acTa
obpasyerT B HeM Mone @p , NMoAOOHOE IO

CBOEM CTPYKTYpe M CBOMCTBaM MO0 Ka-
Ha/IOBBIX BO/TH;

- [Oas  TIPOrHO3a  TOPHO-TEO/IOTH-
YeCKHX YC/IOBUM 3a71eraHys Yro/lbHbIX I1/1a-
CTOB MOI'YT OBITh MCIIO/Ib30BaHbl UCTOYHU-
KU, Pacrio/IoKeHHble BHe WX IpesernoB, a
aHa/M3 Mo/ Qg MOXKeT ObITb HCIO/B30-

BaH B COBPEMEHHBIX [MPOrHO3HBIX METOAU-
Kax.

Hrak, BonHa, Bo36GYKAaeMasi BHe I/1a-
CTa, MOPOXKAAeT B HEM BO/HY, TMOA0OHYIO
KaHa/IoBOM BorHe. Kpome atoro, uHrepe-
CeH BOIIPOC O APYrux TUIAx BO3OYKIaae-
MbIX BoaH. [lns HarasiaHOCTM Ha puc. 3
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[/11 CPaBHEHHWs TIOKa3aHbl PAaCCUMTAHHbIC
KapTHHBI PACIPOCTPAHEHUs KO/IeGaHMUI,
BO3OYK/ICGHHBIX MCTOUHMKOM Ha PacCTOsi-
Hun 1 M OT LieHTpa r71acTa (puc. 3, a) u no
ero neHrpy (puc. 3, 6). Ha puc. 3, a sicHo
BrZHa NpsiMas BorHa [, KoTopasi pac-
MpocTpaHseTcss cdpepudeckuM (POHTOM
[0 BMellaollell Nopoae U MpenoM/IseTcs
B I/IaCT TPSMO/TMHENHBIM ppoHToM. [1pe-
OMAIAACh B T/IACT AaHHas BorHa (ppoHT
Ilg) obpa3yeT Kak COBOKYITHOCTb MHOTO-

KpaTHO OTpakeHHbIX BonH Kg (rone ¢

KOTOPBIX OIMMChIBaeTCs BhbipaxkeHveM (4)),
Tak U “Krnaccrueckve” GOKOBbIe BO/HbI B
u By pacnipoctpaHsionmecs BAOMAb FPaHMULL
pasaena ¢ BepxHerh M HHXKHeW cpeiou Co-
OTBETCTBeHHO. B caydae, eciy WMCTOYHMK
Ko7lebGaHUil pasMellaeTcsi BHYTPH I71acTa
(puc. 3, 6), To obpasyerca KaHa/IOBas
BorHa K v 6okoBble BonHel bg 1 by. Ha-
0 OTMETUTh, UTO GOKOBYIO BO/IHY 6yaeT
0Opa3oBbIBaTh Kaxkzaas M3 BO/H, COCTaB-
MIFIOIMX BOMHOBBIE MakeTsl Kg v K, npu
eé mpuxoZe Ha TpaHHULYy pasaena cpen
rnoa yraoM GonblMM MO0 PaBHBIM Iy
TIO/THOTO BHYTpeHHero otpaxenus. O6o-
3HaurM GOKOBbIe BO/HBI TAKOTO THMITa Kak
Bbg™ n By", rme m — KpaTHOCTb “WCXOZ-
HOI» BO/IHBI B I/1acTe. DOKOBEIE BO/HBI B
[I/IaCTe HMEIOT TMPSAMO/IMHENMHBIA (PPOHT.
CornacHo Teopuu [1] oH pacrnpocTpaHs-
eTcs OTHOCHUTe/bHO TpaHMLIbl pasaena
cpea MO YI/IOM IIO/IHOTO BHYTPEHHero
OTpaxeHHst J, KOTOPbIM OIUCHIBACTCH CO-
OTHOIlIeHMeM ¢ = arcsin n, rae n — IoKa-

3aTe/lb NPeIOM/ICHYST BO/IHBI.

Ha puc. 3 npuBenen npuMep pacrpo-
CTpaHeHUsi B IIIaCTe BBICOKOUACTOTHBIX
KoneGanuit (6ornee 1200 '), yto rosso-
WO HAITISAHO TMPOW/TIOCTPUPOBATh Xa-
pakTep BO/MHOBOM KapTWHBL. B peasbHO-
CTHM XapakKTepHasd uYacTOTa IPOAO/ILHOM
GOKOBOM BO/MHBI, KaK MPaBW/IO, He TIpe-
Boimaer 200-250 Tu u peructpupyembie
[/TMHBl BOMIH MHOTOKPATHO IPEBBILIAIOT
MoIHOCTh T71acta. Oco6eHHO 3TOT (paKT
MIPOSIB/IIETCA Ha Yro/IbHbIX Maactax [loH-
6acca, XapakTepHas MOIIHOCTb KOTOPBIX
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cocTtapnseT okorno 1 M. B yactHocTH, 3TO
[IPUBOAUT K TOMY, UTO KaHa/IOBbIE BO/THBI
HabmoAaoTCs TobKO B 15 % nporHosHbIx
sKcriepyuMeHToB [2]. Urto Kacaercs BoaH
VHOM TIpHpOAbl, TO OYEBWAHO, UYTO Ha
TOHKHMX T/IacTax (PPOHTHI ITPeIOM/ICHHOM
B 11acT BorHbl I'lg, 60KOBOM BorHbel by 1
6oKOBbIX BO/H Bp™ (pacnpocTpaHsionire-
cs Tapa/ienbHo) MOryT cOMU3NUThCA Ha
PaccTosHYe ropas3ao MeHbllee, YeM /IHa
BO/IHBEI U OYAYT 3apericTpUPOBaHbI Ceric-
MOMNPUEMHUKAMU KaK eWHBIM BO/MTHOBOM
MakeT CO CKOPOCTHIO PaclpOCTpaHeHHs
pPaBHOM CKOPOCTH PaCIpPOCTPaHEeHUsl KO-
nebanuii B mopose. Bkmaa [z 6yamer
Gorbllie BKIaAa MmoOOoM 13 OOKOBBIX BO/IH,
MMOCKO/TBKY TIOC/IeIHe He TOMBKO TIPOXO-
ST 6O/bIIMEe PACCTOSHUA, HO M UCIIBITHI-
BAlOT Ha CBOEM MYTH [OMO/MHUTE/IbHbIE OT-
paeHys U TpenomMieHus. Kpome storo,
Kak wusBecTHO [l], amrMTyma OGOKOBBIX
BO/IH B /a/lbHEN 30He YObIBaeT C PacCcTos-
HHeM 10 3aKoHy 1/1%, B TO BpeMsi KaK aM-
T/IMTyAa TPSAMOM BO/HBI YOBIBAeT IO 3a-
KoHYy 1/r. Tlpu 3TOM YaCTOTHBIA CIIEKTP
CUTHa/zla, BCIEACTBUE OTHOCHUTE/IbHO Ma-
OM  POMM MexaHW3Ma KaHa/lMPOBAHMs
SHEpPrMM CMECTUTCA B HMU3KOUYACTOTHYIO
06r1acTh, AWCIIEPCHs BO/THOBBIX I[TAKETOB
OyaeT 3HauuTe/IbHO ocnabneHa.

TarkuM 06pa3soM, B THIMUHBIX TOPHO-
reo/IOTMUeCKHMX  YC/IOBUAX — 3a/leraHus
yrosibHeIX MNziactoB [loH6acca npu Bo36y-
XKIAeHUM Kor1eGaHMil UCTOUHWKOM BHE IT/1a-
CTa B Aa/lbHel 30He C/ieayeT OXWAATh pe-
FMCTPALIMK BO/IHOBOIO IAaKeTa, OCHOBHOM
BK/1aa B POPMHUPOBAaHUE KOTOPOTO BHECeT
Tpe/ioM/IeHHass B TI/IacT TpsAMas BOHA U
OOKOBEIE BO/THHI.

[lns poBepKy AaHHOTO [PeAariosno-
*)eHusi Obl/la MpoBesieHa Cepuysi UKC/IeH-
HBIX PacyeToB, B KOTOPBIX KCIIO/Ib30Ba-
nMch MozZenu TUMMUHBIX ana [loHbacca
FOPHO-TEO/IOTMUECKUX  YC/IOBUI  3a/lera-
HUS YrosbHbeIX TactoB [3, 5]. Beima wc-
I0/1h30BaHa MeTOAMKa MOAe/TUPOBAHUS,
ornvcaHHas B pabotax [4, 5, 7]. Mcnions-
30Ba/iCI MOE/NbHBIA HCTOYHHK Koreba-



Puc. 4. O606wwenune pesyabta-
TOB aHanAH3a 3aBHCHMOCTH aM-
NAHTYA BOAHOBBIX MNMAaKeTOB OT
Pacno/noXeHHsa HCTOYHHKa: 1 -
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HUI C IIMPOKUM CIIGKTPOM, C YaCTOTOM
no 1000 Tu [3], umutupyomuii yaap B
HalpaB/IeHUY, TIePIeHANKY/IIPHOM 006-
HaXKeHMIO T/1acTa.

Ha puc. 4 o6001ieHs pesynbsTaThl MO-
[eNVpPOBaHYs.

Kak 1711 BOTHOBBIX ITaKeTOB OGOKOBBIX
BO/IH CXKaTvs, TaK M BOMH CABUra XapakK-
TepHBl YYACTKU YBE/IMUEHWS aMIVIATY/IbI
NPy yaaZleHuy KWCTOYHMKA KOeGaHWi OT
LIeHTpa I/1acTa. 3aTeM aMIVIMTyAa BO/MHO-
BbIX [TAKETOB MOCTEINeHHO YMeHblaeTcs. B
cryyae, ecy WCTOYHMK PacIioiokeH T0
LIGHTPY TI/IacTa BO/THOBBIE TAKEThl BO/IH
CABUra OT/IMUAIOTCH  OO/IblIel  aMIVIMTY-
[IOM, AMUTeNbHOCTHIO, KOTOpas B AaHHOM
cyyae  TOHMMAeTCsl KaK — IIPOMEXYTOK
BpeMeHH, B TeUeHHe KOTOPOro aMIVIMTyaa
BO/IHOBOTO TlaKeTa MNPUHHMMaeT 3HaueHHst
6orblliMe, YeM TIO/IOBMHA ero MaKCHMa/lb-
HOM aMruTyabl. [1py pacronoxeHuu uc-
TOUHMKa BHE T/1acTa aMIV/IMTYZa CUrHazia
ocrmabasierca Ha 40-60 %, ymeHbinaetcs
ero [NMUTEe/IbHOCThb, IMHMK MAaKCHUMa/IbHOM
aMIIMTYAbl TlepeMeliaeTcs B HU3Kodac-
TOTHYIO 06/1acTh Ha BennurHy a0 100 I
HuskouacTtoTHBle Kor1ebaHuss BHOCAT [10-

> [7IaCYIOTCH C BbIABUHYTHIM B
OaHHOM CTaTbe IIpearionoxe-
HUeM O TIpUpo/e BO/HOBbIX
MakeToB, HabmomaeMbix B
paccMaTpyBaeMbIx  C/Iyuasx.
CMelileHre YaCTOTHOM XapaKTepHCTHKH B
HUBKOUACTOTHYIO 00/1acTh MOXKHO OOBsC-
HUTb AOMHHHPOBAHHEM IpPe/iOM/IeHHON B
M/1acT TPSAMOMN BOMHOM M GOKOBBIX BO/IH,
obrafalomMX  MOHMKEHHOM  YacTOTOM
BC/1eACTBUE OC1ab/eHHOM PO/l MeXaHH3-
Ma KaHa/TMPOBaHUS.

TakuM o6pa3oM, pesynsTaThl TeOPeTU-
YeCcKOro aHanu3a OCHOBAHHOIO Ha WC-
MO/Ib30BaHUM AHA/TMTHUECKOTO T0X0Aa U
METOZIOB  UMC/IGHHOTO  MO/e/HPOBAHMSA
CBHUAETeNbCTBYIOT O TOM, YTO MPU IpOBe-
[IeHWH TIPOTHO3HBIX 3KCTMIEPUMEHTOB B VC-
noBusix [loHb6acca BO3OYKIAEHUE BOMHO-
BbIX T1O71e¥l UCTOYHHMKOM, PacrioZIoKeHHbIM
BO BMeIIAOUIMX [OPOAax B HEroCpeacT-
BeHHONM O6/M30CTM OT IIacTa BIIO/IHE
0BOCHOBAHO U MOXeT ObITh UCIIONBb30BAHO
NP PellieHrH MPaKTUYeCKUx 3a1au.

Pesynbratel faHHON CTAThby MOTYT OBITH
HCIO/B30BaHb! CrelMa/ICTaMu B 06/1acTu
MIaXTHOM M Ha3eMHOM CerCMOpa3BeaKku
a1 paspaboTKU U YCOBEPIIeHCTBOBaHMUS
METOAVK CeMCMHYECKOro IPOrHo3a ropHo-
reo/IOrMUeCcKUx YC/IOBUM 3a/1eraHus Yro/ib-
HBIX TI/IaCTOB U CIIOCOOOB 0OPabOTKH pe-
3y/IbTaTOB CeNMCMOpasBeaKU A/ TOBbILIe-
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H 3B/IeUeHIe TTO/Ie3HBIX KOMITOHEH-
TOB W3 MHHEPa/IbHOTO ChIpbs
TNpeAariofiaraeT BO3AEKMCTBHME Ha Hero Io-
ASMH  PasIUMYHON (PUSMYECKOM TPUPOIbI
[1,2]. [as wmartepyano, o6Maaalommx
CU/TbHBIMM MarHUTHBIMK CBOMCTBaMM, Hau-
Goree 3(pPeKTUBHBIM OKa3bIBACTCsl BO3-
[eVCTBUe MarHWTHBIM [1071eM, KOTOpoe B
psife cryyaeB MPUBOAWT K PACKPBITHIO 3&-
peH.

B Hacrosimiee Bpems HccaenaoBaHye
HapyIIeHHOCTH OOpa3lioB uallle BCero
MIPOBOANTCS METOAIOM MHKPOCTPYKTYPHO-
ro aHa/M3a MIMPOB, KOTOPBIM MO3BO/ISIET
rosyuaTth IapaMeTphl 3epHa IyTeM ero
MPAMON BU3Ya/IU3aLIMH 1104 MUKPOCKOIIOM.
OpHako o6BbeKTUBHas OlleHKa PaCKPbITHSA
3épeH TopHBIX Mopoa Mo obpaslaM IMpu-
BOAUT K HEOBXOAMMOCTH CTAaTUCTHUECKOTO
roAxofa, CBfA3@HHOTO C  YCpeaHeHWeM
[aHHbBIX, MOMYYEeHHBIX TIPU KUCC/IeA0BAaHUU
Gornbiion cepuu mandoB. [laHHBINA TTPO-
LilecC AOCTaTOUYHO TPYAOeMOK, CeACTBUeM
yero sBASETCA HH3Kasg TMPOU3BOAWTE/b-
HOCTb.

O PeKTUBHBIM HHCTPYMEHTOM YCTpa-
HeHHsl BBIIICONMCAHHOIO HenoCTaTKa SiB-
nsfeTcsa TMpUMEHeHWe /la3epHO-YIbTPasBy-
KOBOTro MeToza [3, 4].

B ocHoBe nazepHO-YIBTPa3BYKOBOIO
MeTOla /IeKUT OITUKO-aKyCTHUUYEeCKUi ad-
deKT, BaK/IOYAOIIMHCT B  C/IeAYIOIIeM.
[lpy mageHny nasepHOro M3IyYeHHs Ha
MOBEPXHOCTb TMOI7IOIIAloNel! CBeT cpezbl
[IPOVICXOANT /IOKa/IbHBIM HeCTaLlMOHapHBIN
HarpeB IMPHUITOBEPXHOCTHOU obracTu. [lo-
creayoliiee eé pacliMpeHue TPUBOAUT K
reHepalMy  YIbTPa3BYKOBBIX  CUTHA/IOB.
CrielivanibHbIN BEIGOP TeHepPaTOPHOM cpe-
OBl TI03BOASET BO30OYKAATH  MMITY/IBCHI
MpOAO/BHBEIX  BOMH ¢ amrzmryaor 10
MITa, npocTpaHCTBEHHON MPOTHKEHHO-
ctoio 0,3 MM v cniektpom ot 300 k11 10
30 MIu.

MeToa, OCHOBaHHBIM Ha /1a3epHOM
ynbTpa3ByKe, Mo3Bo/sfeT paboTaTh Kak B
pexuMe MPOXOASIIMX BO/MH, TakK U B pe-
KHMe 3Xo/roKalru. B kauectBe uHpOp-

MaTHBHBIX [apaMeTPoB B MePBOM cyyae
HCIIO/Ib3YeTCsl CKOPOCTh PaclpocTpaHe-
HUA YIIpPYrux KoneGaHUil B rIopoae U Ko-
3(pPULIMEHT MX 3aTyxXaHUs, BO BTOPOM -
MHTEHCUBHOCTb CTPYKTYPHBIX IMYMOB [5,
6].

[pu npoBeseHyy TepBoOM cepuu 3KC-
MeprMEeHTOB  HCIIO/b30Ba/laCh  UMMepCH-
OHHasl MeTo/MKa, KOTopas SB/SeTCs Hau-
6onee pPacrpoCTpaHeHHOM MpH  YIbTpa-
3BYKOBOM  MCC/Ie[IOBaHHH  MaTepHarloB,
BBM/IY ee MPOCTOThI M HAZCXKHOCTH.

ManyueHne OT MMIYABCHOTO TBEPIO-
tensHoro Nd:YAG - nasepa ¢ moaynas-
LMelt 106POTHOCTH HAIPaB/AIOCH Uepes
cBeTOpacceuBaTe/lb Ha  OINTHUKO-aKyC-
Thuueckuit rereparop (OAIl) yabTpassy-
Ka, KOTOPBI BMOHTHPOBaH B OOKOBYIO
CTeHKY KioBeThl. Vccneayembiit o6pasert
OINYyCKazZICi B UMMEPCHOHHYIO KHUAKOCTh,
3anonHsAmYyo KioBety. B kauectBe OAD
HCIIOMIb30Ba/ICH  TMO/IU3TH/ICH BBICOKOTO
[aB/ICHUA.

CeeTopaccenBaTenb TO3BOAN  TTOY-
YaTb paBHOMepHOe paclipeseneHe HH-
TEHCHBHOCTH cBeTa Ha noepxHocTu OAI.
[I1pOKOMOMOCHBIM aKyCTUYECKHE UMITY/IbC
BosOyxnanca B OAIT, pacnpocrpansizics B
MMMepCHOHHOM cpeze U Molagasl Ha o6-
pasetl.

ARYCTMYECKHUI CUTHa/l, TPOLIeNHi
yepe3 obpasell, PerucTprupoBa/Cs LIUPO-
KOITO/IOCHBIM TMbe30TPHeMHUKOM Ha OCHO-
Be PVDF - rnneHku, pacronoxeHHbIM Ha
MPOTHBOIIO/IOKHOM ~ CTOPOHE  KIOBETHI.
[IpuemHuk BbIOMpancsa, Ucxods U3 CIeK-
TPasbHOTO AWarna3oHa MPOBOANMBIX UC-
cnenoBaHui. [lanee curHazi cC Tbe30TIpU-
€MHMKa Yepe3 MNpeayCH/IMTesb MOCTYIasl
Ha KOMIIBIOTED, IZ1e B MakeTe Mporpamm
«Matlab» BBHUMCASMMCE  AMIVIMTYAHBIA U
azoBbiit criekTpel. C MOMOUIBIO aMIlId-
TYAHOTO CIIeKTpa PacCUMThIBa/ICE KO3-
duLIMeHT 3aTyxaHud, a 10 (a3soBOMY
CIIeKTPY Orpeaensiach AUCIIePCHs CKOPO-
CTH PacrpOCTPaHeHUs MPOAO/BHBIX BO/IH.

B npoBenéHHBIX 3KCMepHMeHTax HM-
MepCUOHHas MeTOMKa MCIIO/Ib30Banach
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Puc. 1. YacrorHble 3aBHCHMO-
CTH CKOPOCTH pacnpocrpaHe-
HHA NMPOAO/IBHBIX BO/H B Kele-
3HCTBIX KBapuuTax A0 (KpHBas
1) u nocae Bo3aeiHcTBHA Mar-
HHTHOTO nona (KpuBas 2)

Puc. 2. YacrorHble 3aBHCHMO-
CTH Ko3(ppHUHEeHTa 3aTyXxaHHSA
nNpoaoAbHBIX BOAH B iKelde3H-
CTbIX KBapuutax a0 (kpuBas 1)
H nocae BO3AeHCTBHA MarHHT-
Horo noas (KpuBas 2)

5800 4— T y T T T —T T T
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rocsie 06paboTKU MX MarHur-
HBIM T[IO/IeM YMEHbIIN/IAach B

o, CM

0,8

0,44

0,04 T g T E T E T g T

cpearem Ha 4 %, To ecTb OT
anauenus 6200 m/c no 6000
Mm/c.

[TockombKy M7I0THOCTB 06-
PasLIoB TPY 3TOM He H3MEeHH-
ach, TO CHUMKEHWE CKOPOCTH
PacrpoCTpaHeHtsi  MPOIO/b-
HbIX BO/IH OBIIO CBSI3aHO, B
MepByIO ouepeab, C YMeHblle-
HHeM 3HaueHust moay/st IOHra.

Ha puc. 2 npuBeneHa uac-
TOTHasl 3aBHUCHMMOCTb KO3db-
duimenTa saTyxaHus  IIPO-
[O/TbHBIX BO/IH B KE/IC3HCTHIX
KBapLTax 10 (KpuBas 1) u

0,3 1 2 3 4 5
f, MI'y

719 WCC/IeIoBaHUA OOPAasLoB kKernesu-
CTOro KBapLMTa MUXaM/IOBCKOTO Me-
cTopoxaeHus. WamepeHuss Ha o6pas-
Lax ObI/IM BHIMO/HEHBl B PEXUME TPo-
XOAAIMMX BO/H, A0 W TOCAe MX obpa-
6OTKU MarHWTHLIM TIO/IEM.

Ha puc. 1 norasaHa yacToTHasa 3aBU-
CUMOCTb ~ CKOPOCTHM  PacllpOCTpaHeHUs
TMIPOAO/BHBIX BO/H B Ke/E3HCThIX KBAPLIM-
Tax a0 (RpuBas 1) u mocne (kpuBasa 2)
BO3/IeMCTBUs MarHWTHOro rmnoas. MoxHOo
3aMeTWTh, UYTO CKOPOCTb pacIipoCTpaHe-
HUS NPOAO/IBHBIX BO/IH B o6pasLiax B yac-
ToTHOM avarnasoHe ot 300 kl'u no 6 MI'u
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rocrie (KpviBasi 2) BO3ACHCTBYS
MarHutHoro moasi. M3 pucyH-
Ka BUAHO, UTO KO3(D(PHLIMEHT
3aTyXaHWsl B TOM e YaCTOTHOM /[varaso-
He ot (300 k[u no 6 MI1) B cpeanem
yBemnunsics B 2-2,5 pasa. Tak, Hampu-
Mep, 3HaueHHe KoadpHllMeHTa 3aTyxaHHsd
Ha yactore 2 MI'u mo BO3mewcTBUs CO-
craBsio 0,2 cM!, a mocne BoaneicTBUS
cocraeaszio 0,5 cm™!.

UTobBl BBIACHUTh, 4YeM OOYC/IOB/IEHO
pe3Kkoe YyBe/lMUeHWe 3HayeHUN Koadpdu-
LIMeHTa 3aTyxaHWs BO BCEM /AWarasoHe,
BO-TIEPBbIX, OBU/IM MPOBeAEeHbl OLIEHKU
MakCUMa/IbHOTO ~ pa3Mepa  3epHa B
obpasliax 10 U IOC/e BO3IACHCTBUS [0

dopmyre:
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BOBa/la 3HAUYEHWIO, TIPU KOTOPOM Hab/Iio-
fazcs Tiepexoa OT OB/IacTh P3fleeBCKOro
paccerBaHHsA K CTOXaCTUYeCKoMY [7].

OLieHKM TOKa3aiy, 4To B OBOMX Cy-
yasix (10 W TIOc/ie BO3ACHCTBUS) MaKCU-
Ma/lbHbIT pa3Mep 3épeH coctaBasa 0,5
MM, TIO3TOMY YBe/nyeHue KoadpdHrLIMeHTa
3aTyYXaHUs He CBA3aHO C M3MEHeHUeM Dpas-
Mepa 3epHa.

Bo-BTOpBIX, OBIZIO TMOBEeAEHO CKaHU-
pOBaHUe IO MOBEPXHOCTH O6Pa3LoB B
pexuMe sxockonuu. OkKasanoch, UTO
YpPOBeHb CTPYKTYPHOro Iyma, Hab/mo-
IaeMOro B aKyCTHYECKOM TpeKe, BO3POC
B 2-3 pa3a ans oOpa3lioB, MOABEPTHY-
THIX BO3@MCTBUIO MArHUTHOTO TO/IfA, YTO
CBUIETE/IbCTBOBANIO 06 M3MEHeHHH BHYT-
peHHell CTpYKTypbl o6pasuos. [lanb-
Helllllee CKaHUPOBAHME 10 TOBEPXHOCTH

oOpa3la I103BO/MW/IO BLIABUTh Ha/IUuKe
MHUKPOTPEIUYH, UX I0KA/IU3ALMIO U IPO-
TAXKEHHOCTbD.

TarkuMm o06pasoM, 3KCIIepUMEHTa/lb-
Hble pe3y/bTaThl MOKasa/lr, YTo OOpPasLibl
JKee3ncToro KBaplura, o6paboTaHHbIe

CU/IbHBIM MarHUTHBIM TI071eM, MpeTeprie-
N AOCTAaTOYHO CH/IbHBble H3MeHeHMs I10
CpaBHEHHUIO C IlepBOHayda/lbHBIM COCTOS-
HMeM, OTpasuBlIMecsd B YMeHblIeHHNU
CKOPOCTU 3BYKa M YBe/IUYEHUU KO3(-
duiMeHTa 3aTyxXaHHSd BO BCEM YacCTOT-
HOM [avalla3oHe H3MepeHHH, a TaKXKe B
MOSB/IEHUN CUCTEeMbl MUKPOTPEILNH.

[MonyueHHble pe3ynbTaThl CBHUACTENBCT-
BYIOT O BO3MOKHOCTU TNPUMEHEHHUs a3ep-
HO-Y/IbTPa3BYKOBOM METOAMKH K pPelIeHHIO
3a7a4d CBA3aHHBIX C OLIEHKOM PacCKpbITUA
MHUHepa/IbHBIX 3€peH pas3/InyHbIX MaTepHa-
/IOB TIO/1 B/IMSIHMEM BHENIHUX (PU3NYECKUX
p(0Yy(=)% 8
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