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CO30AHUE ®OPMAJTM3OBAHHOM
MOMOENN HE®TEMA30BbIX SANEXEW

BBenenne

B Hacrosiiiee BpeMs Ha OCHOBE PETHOHAIBHBIX
uccienosanuii 2D-, 3D-ceticmopazBenku, nanasix [ UIC,
OypeHHusi B KOMIUIEKCE C APYTUMHU reo(U3HnueCKUMH
METOZAaMH{ BBIIETICHO 3HAUMTENIbHOE KOJIMYECTBO Mep-
CIEKTUBHBIX 00BEKTOB B KOJIJIEKTOpaX pa3IMYHOTIO THIIA,
OIPENICIISIFOIINX UX BBICOKHH YPOBEHb HE(PTETra30BbIX
pecypcoB. OHaKo pe3ysibTaThl OypeHHs U TEOpeTHYC-
CKHE UCCIICJOBAaHMSI OONBIINHCTBA LIEJIEBBIX 00BEKTOB
CBU/JICTENIBCTBYIOT O CJIOXHOW BHYTPEHHEH CTPYKType
pe3epByapoB, 00yCIIOBICHHOM HAIPSHKEHHBIM COCTOSTHHU-
€M I'€0JIOTMYECKON CPEIb, CO3JAr0IIEH PA3JIMYHOIO THIIA
3¢ ekt ee FHepreTuueckoro qucoananca. [lociennee
MPUBOJIUT K HEAJCKBATHOCTH BBIICIIEMBIX 00pa3oB
3aexeil yrieBoJopOAOB U MHOTOBAapHAHTHOCTU HX
reoJyIoro-reo(pu3NUecKoi MHTepIpETaIrH.

IToBbuuenue pesyasrarusHoctu I'PP cBs3biBaeT-
Cs1 C IIUPOKUM HCII0JIb30BAHUEM HOBBIX F€O(U3UUECKUX
TEXHOJIOTUH U MPHUBICUCHUECM apXUBHBIX MaTCPHAIIOB
ceiicmopassenxu, [ UC u qpyrux MeTomoB.

[MocnenoBaTenbHOCTH CO31aHUsI POPMATN30BaAH-
HOH MOJIEJIM BKJIFOUAET:

— CTaHJAapTHBIE MpoLeAYypbl mpeoOpa3oBaHHs
CeliCMUYECKOr0 BPEMEHHOTO pa3pesa IO BhI-
JICJICHUIO OTPaKAIOIIMUX T'PaHHI], TOCTPOCHUIO
CTPYKTYPHBIX KapT, OLIEHKH CKOPOCTEMN MPOI0IIb-
HBIX BOJIH, Pa3pe30B aKyCTUYECKOr0 UMIIejaHCca
U T.J1. B KauecTBe TEXHOJOTUN MCIOIb3YIOTCA
cuctembl CLIC-5, ProMAX, SeisX, Focus. Jluns
TPaBUMArHUTHBIX IOJICH, TOMUMO MOCTPOCHUS
KapT, ucnonbsytorcs 2/1/3/1 Tpanchopmanuu
3TUX MOJIEH B HU)KHEE MOJIYNPOCTPAHCTBO IO
BBIJICJICHHIO CYOBEPTUKAIBHBIX PaHMII pazpe3a
U MOCTPOCHUIO pa3pe3oB 3P (HEKTHUBHOM ILIOT-
HOCTH M HamarHuueHHocTu. IIpu atom ocoboe
BHUMAaHHE yAESETCS MOCTPOCHHUIO CKOPOCTHOM
MOJIENI pa3pesa M MPUBSI3KE BOJIHOBOTO MO K
paspe3y CKBayKHUH;
pelieHue 3a1ad4 00HapyKEHUSI ePCIIEKTUBHBIX
HE(TEra3oHOCHBIX 30H — CPEIICTBAMH PEIICHHS
Ha OCHOBE aTpruOyTHOTO aHaJIM32a BOITHOBOT'O U T10-
TEHIMAIILHBIX TIOJICH U Pa3IIOKESHUS CTPYKTYPHBIX
KapT Ha COCTAaBJISIOIINE C PACUETOM MX MOJIHOTO
rpajguenTa.

Jlokajqu3auus nmepcrneKTUBHBLIX 00bEKTOB Ha
HEPTEra30HOCHOCTh OCYIIECTBIISETCS Ty TEM UCTIONB30-

BaHUsI TAKHUX MPOILETYP U TEXHOJOTHIA, KaK KJIacCU(HKa-
1IMs aTpUOYTOB BOTHOBOTO ITOJIA 110 MeToy K-cpennux,
pacder MyJIBTUILICKCHOTO MapaMeTpa, METOJ] INIAaBHBIX
KOMITOHEHT, MHOTOIIPU3HAKOBAs DHEPTeTHUECKas (hHITh-
Tparysi aTpuOyToB [4], AEKOMITO3UITUS TUCTICPCHH BOJI-
noBoro ronst (JIABIT), cenexiust mpoaoisHON BOIHBI IO
TUIy QIFONA, HU3KOYaCTOTHOM pe30HAHCHOM SMUCCHH
(HYPD) reoguramMuyeckoro myma [2, 6, 7, 8].

Jetanuzanusi BblIeJIeHHBIX NePCHEeKTHBHBIX
00bEKTOB CBsI3aHA C THBEPCHOHHBIMU MPEOOPa30BaAHHS-
MU BOJIHOBBIX |3 ]| M IOTCHIIMATIBHBIX TIOJICH, 00ecIeun-
BaIOIUMH YTOUHEHHUE Pa3MEPOB U TITyOHUHBI 3aJIeTaHuUs
00BEKTOB, C OIIEHKOW HMX YIpPYro-aedopMaiiioHHBIX
XapaKTepUCTUK, BKIIOYas pacueT OOKOBOTO pacropa
[0 OMpPEACICHUI0 OCHOBHBIX HANpPABICHUH reoquHa-
MUYECKUX HampshkeHui cpenbl. [loctpoerne gopma-
JIN30BaHHON MOJIENN 3aJICKU 3aKAHUMBAETCS OLICHKOM
€e aJIeKBaTHOCTH peaJbHOMY OOBEKTY.

OOHapy»keHHe NMepCIeKTHBHO 30HBI

[lon oOHapykeHHEM TOHUMAETCsl yCTaHOBIICHNE
(akTa HaMMUMs aHOManueoOpasymomero oosekra. Ta-
KUM OOBEKTOM MPH aHAIN3€ CCHCMUUECKUX BPEMEHHBIX
pas3pe3oB, MOITYUYECHHBIX 110 PETHOHAIBHBIM MPOQUIISM
(100 k™ u Gonee), siBISIETCS IEPCIICKTHBHAS Ha YIJIEBO-
nopozsl (YB) 30Ha. Jlist ee 00Hapy>KeHHUs HCIIONb3yeTCsI
aJlanTHBHAs YHEpreTudeckas GuiIbTpanust BpeMEHHOTO
paspesa. Boienennsie HanOosee sHepreTuueckue 00-
JacTH MO pe3ynbTaraM HEPreTHUECKON (UIBTpaLuu
COOTBETCTBYIOT IIEpcIIeKTUBHOM 30He. Ha puc. 1a npen-
cTaBiieH (pparMEHT BPEMEHHOTO paspesa Mo OJHOMY
u3 npoduneit bapenuesa Mopsi, a Ha puc. 10 U B cooT-
BETCTBEHHO M300payKEHBI PE3yNbTaThl SHTPOITUIHHON U
aJlanTHBHOMW SHEepreTudeckoi punprpanuu. [1o pesyns-
TaTaM SHEPreTHYecKod (GuiupTpanuu Ha TIyOHMHHOM
BpEMEHHOM pa3pe3e (puc. 1B) HanboIee YHEPreTHIECKU
BBIpa)KCHHAs 30Ha HAaOoaeTcst Ha BpeMeHax 1,2-1,4 ¢,
26180-27800 B mpenenax 2500-2000 m. Btopas ana-
JOTUYHAs 30HA BBIJEIsAETCS Ha BpeMmeHax 2,4-2.5 c.
Ocoboe 3HaueHKE MPEACTABISCT NIepBasi 30Ha BBUY €€
JOCTYMHOCTH JUIsl TiryOokoro Oypenus. IlepcnexTus-
HOCTB 3TOH 30HBI TOATBEPKAACTCS aHATTU3aMH pa3pesa
SHTPOIUITHOTO TapaMeTpa (puc. 16) Ha KOTOPOM YETKO
BBIJICJISIIOTCS CyOBEPTUKAIBHBIC 30HBI (MIIOUAHBIX MTPO-
PBIBOB, IpEpBIBAEMbIE 30HOM pa3MbIBa, OCHOBHBIE U3 KO-
TOPBIX IPUYPOUYEHBI K KOHTYPY IEPBOI IEPCIIEKTUBHOM
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30HBI. [IepCreKTUBHOCTH TOM 7K€ 30HbI IOATBEPKIAETCS
AHOMAaJIbHBIMH 3HAYEHUSMH KOMITJIEKCHOTO MapameTpa
(puc. 1r), XOTs 1 MEHee OIHO3HAYHO.

s BbIYKCIIEHUS KOMIUIEKCHOTO MapamMmeTpa
HCTOJIB3YIOTCSl TaKue MHPOPMATUBHBIE aTpUOYTHI
BOJIHOBOT'O IOJIS, KaK AUCIIEPCHs, SHEPTHS, SHTPOIIHUS,
AHU30TPOIUS, BUAMMAs YacTOTa, IPaJHEeHTHBIE Xapak-
TEPUCTHKH, OTIpeJIeNsieMble B CKOJIb3AIIeM OKHE U3 7-9
JIUCKpeToB 1o X u 9-11 auckpetoB 1o ¢. Takum oOpazom,
o0lee YnCiI0 AUCKPETOB MPUBOAUT K COCTOSITEIBHO-
cTi ¥ 3(P(HEKTUBHOCTH CTATUCTHUYECKUX OLEHOK ITHUX
aTpuOyTOB.

K 3agaue oOHapy)eHUs IepCreKTHBHOM 30HBI OT-
HOCHTCS pa3JIOKeHNE CTPYKTYPHBIX CECMUUECKUX KapT
(MM KapT HU30XPOH) HA COCTABIISIOLINE, PETHOHATIBHYIO
1 JToKaJIbHY10. [Ipr 3TOM perroHanbHbIe COCTaBISAIOIINE
XapaKTepu3yIoT o011ee MOBEACHHE OTPaKaIOIIEero ropu-
30HTA, & TAKXKE U BIMsSHUE Naneopenbeda, a JOKaIbHast
COCTaBJISIIONIAs OKOHTYPUBAET MEPCIIEKTUBHYIO 30HY U
BO3MOXHbBIE aHTUKJIMHAJIbHBIE JIOBYIIKH. Paznoxenne
KapT U30XPOH COTIPOBOKAAETCS BEIYUCIEHHEM ITOJIHOTO
rpaJleHTa KapThl C 1eJIbI0 BbIJICJIEHUS] TEKTOHNYECKUX
HapyuleHuid. B npenenax BbISBICHHON NEPCIIEKTUBHON
30HBI 33/1a€TCSI MECTOIOJIOKEHHNE BUPTYaIbHON CKBaXKH-
HBI, YK€ B IIpe/iesiax KOTOPOil B Cy’)KeHHOM HHTepBaJie 110
X ¥ 10 ¢ oCylIeCTBIsIeTCs pa3IoKeHHe KapThl H30XPOH
U JalbHeHIIas JTOKaTU3alys EPCIIeKTUBHOTO OOBEKTA.
Ha puc. 2a, 0, B, T ipe/icTaBlIeHbI T e (hParMEeHTHI HC-
XOZIHOTO BPEMEHHOTO pa3pesa (a), pe3y/bTaTbl 3HepreTh-
yeckol ¢punbTpay (0), SHTpONHHHON GUIBTpay (B)
1 KOMIUIEKCHOTO MapaMeTpa (T) B Cy>KeHHOM HHTEpBaJIe.
Ha puc. 21 u e s 91010 HHTEpBajia H300paKEeHbI HC-
XOJIHasl KapTa U30XPOH U €€ JOKajIbHasl COCTABIIAIOIIAs
¢ TekToHuKOU. Ha mociieqHell kapre nepcrneKTUBHBII
OOBEKT JIOKAIN3YyeTCs B BUJIE CTPYKTYphl. Takum oOpa-
30M, YK€ Ha dTare pernoHaIbHBIX CEHCMUYECKUX padoT
Mactrada 1:100 000 1ocTaToqHO yCHENIHO Peai3yoTCs
3a71a4u OOHAPYKEHHS IEPCIIEKTUBHBIX 30H M YaCTHYHOM
JIOKaJIM3alUH MIEPCHEKTUBHBIX 00BbEeKTOB. TexHomorus
peanu3anny aanTUBHOM SHepreTHyeckoi GuibTpanuu
1 pacyeToB KOMIUIEKCHOTO MapaMeTpa JIeTalIbHO OCBe-
mieHa B MoHorpadusix [1, 2] u B crarbe [5] ¢ HConb30-
BaHueM kommbroTepHoi cuctemsl KOCKA/JL 3D.

Jlokaau3auusi nepcneKTUBHOTO

Ha He)Tera3oHOCHOCTH 00BbEKTAa
Jlokanuzanus IepcreKTHBHOTO Ha HehTerazoHoc-
HOCTBH O0BEKTa OCYIIECTBISIETCS ITyTEM UCTIONIB30BAHHMS
MPOLEAYP KIIaCCUPUKAIMH aTPUOYTOB BOJTHOBOTO ITOJISI
no mMetony K-cpeqHuX MyIBTHUIUIEKCHOTO Mapamerpa,
MHOT0aTpuOyTHOH 2HEpreTHueckoi (uIbTpanuu,
a TaK)Ke Ha OCHOBE MMPUMEHEHHSI HOBBIX TEXHOJIOTHYE-
CKUX pEIICHHH, K KOTOPBIM OTHOCSITCSI IEKOMITO3UIINS
nucnepceuu BoHoBoro mosst (JIJIBIT), Hu3kouacToTHEII

pPE30HAHC CEMCMUYECKOW IMUCCUH T€OAUHAMHYECKOTO
mryma (HPCD). Jlokanusyemblii mepcreKTUBHBIN 00bEKT
pacroNoKeH B Mpejesiax KPYIMHOro aHTHKINHAIBHOTO
TIOJHSTHS, OCIIOKHEHHOTO CepHel HapyIIeHU (puc. 21).
[Tocne npuMeHeHMsI PHEpPreTHYecKor PUIBTPALUH, T.€.
B pe3yJbTare TpaHc(hopMalui UCXOAHOW CTPYKTYPHOM
KapTsl (pHC. 211), yKa3aHHOE MOIHATHE TPaHCHOPMHUPY-
eTCsl B TpH OoJiee MeJIKuX aHTukIuHau (puc. 2¢). [lep-
CIIEKTUBHBINA OOBEKT IIOMAJAET B 00JIaCTh MOBBIIIEHHON
TPEIIMHOBAaTOCTH pa3pe3a. KpyInHble TeKTOHHYECKHe
HapylIeHUs] KOHLIEHTPUPYIOTCA B I0r0-3arajfHoOM CEeK-
Tope (puc. 2e).

Ha puc. 3a npencrasnen pparMeHT BpEMEHHOTO
paspesa B npejenax nepcrneKTuBHOro oobekra. Jis ero
JIOKAJIM3AI[MH U BOSMOYKHOTO (ITFOMI0COePIKaHHS [TPH-
BEJICHBI MOCJIE0BATEIbHO JIEKOMIIO3UIMS TUCTIEPCUN
BOJIHOBOTO TTOJISI BAOJIb 3alaHHOM BUPTYaJIbHOW CKBa-
YKHHBI, CeJICKIIXs TPOIOJIBLHOM BOJIHBI IO TUITY (hirona
(puc. 30) u rpaduKu HU3KOYACTOTHOH PE30HAHCHOU
SMHUCCUU T€OIMHAMUYECKOTO 1ryma (puc. 3B).

Ha puc. 36 u3o0pakeHa pernoHajibHas (HU3KO-
4acTOTHas) COCTaBIsOmas qucrepcun (ypoBeHb 1)
W JOKaJibHasl (BBICOKOYACTOTHAS) COCTAaBISIONIAs
(ypoBensb 2). Takoe paznoxeHue odecrednBaeT celek-
LUIO TPOJOJNBHON BOJIHBI MO TUIY (UIIOWAA COTTIACHO
TEOPETUYECKUM M IKCIIEPUMEHTAIBHBIM HCCIe0Ba-
nusm B.H. Hukonaesckoro [6]. [Ipu 3ToM paznosxkeHuun
penMylIecTBeHHO HedTecoaepskaas 4acTb (uuronga
BBIJICJIICTCSI B OOJIACTU HU3KUX 4acTOT (YpOBEHb 1),
a ra3ocojiepkalliasl 4acTb XapakTepu3yeTcs 00JacThio
BBICOKUX 4YacToT (ypoBeHb 2). KpoMe Toro, BbICOKO-
4acTOTHAasl COCTaBJIsIOIIas JUCTIEPCUU BOJIHOBOTO
MoJisg, Kak MpaBUiIO, o0ecreynBaeT BbIACICHUE 30H
MOBBILIEHHOMN TPEIMHOBATOCTH, KOI/Ia UCIONb3YIOTCS
pe3yabTaThl Pa3JIoKEHUs TUCHEPCHUH BOJTHOBOTO OIS
10 CUCTEME BEPTUKAJIBHBIX CEUEHUI BPEMEHHOTO pa3-
pesa. Hakonen, Ha BO3MOXKHYIO HE(TETa30HOCHOCTh
BBISIBIICHHOTO MEPCIEKTUBHOIO 00BEKTa yKa3blBaeT
3P PEeKT HU3KOYACTOTHON PE30HAHCHON dMHCCHU Teo-
TUHaMH4yeckoro mryma. IIpu aTom ans uccriegyemoro
(¢parmMeHTa BpEMEHHOTO pa3pe3a MCKIIYaI0TCs BCE
perynspHbIe BOJIHBI ITyTeM aJalTUBHON SHEpreTHYecKom
¢buiabTpanuu, a Ui 0CTaTOYHOTO OISl TPOBOIUTCS
BeHBIIET-IIpeoOpa3oBaHme, KaKk MpaBUIIO, ¢ UCIONb30-
BaHueM Mopiie-BelBiIeTa B Ka4€CTBE MATEPUHCKOIO.
CoBnajieHre MOBBIINIEHHBIX aHOMAJbHBIX 3HAUCHUH
aMILUTUTYJ BeWBJIET-NPeoOpa3oBaHusi C HOHMKEHHBIMU
3HAYEHUSIMU Y4acTOT BEUBJIET-NIpeoOpa3oBaHUs Xapak-
TEepHU3yeT MOTCHUUATbHYIO He(Tera30HaChIILEHHOCTh
uesieBoro uHTepBaia. Ha puc. 3B mpuBenens rpadu-
KM aMIUIMTY], U 4acTOT BeHBIET-peoOpa3oBaHUs B
npeaesax JOKaJIu30BaHHOTO MEePCIIEKTHBHOTO 00bEKTA.
Habmromaemblit 5 GekT HU3KOUaCTOTHON PEe30HAHCHOM
9MHUCCUHU CBUJIETEIHCTBYET O HEPTEra30HOCHOCTH
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YcnoBHble 0603HaueHus

a - dparmMeHT UcxofHOro BpeMeHHoro paspesa MOI'T
6 - dparMeHT BpeMeHHOro paspesa aHeprum, r

- hparMeHT BpeMeHHOro paspesaa dHTPonuu
- hparMeHT BpeMeHHOro paspesa 3HaKoBOM

Knaccudukalmm

c P O6nacTb pa3suTus 3anexu YB g
AHOMarbHble 3HaueHUs NOKanbHON E

cocTaBnsoLeil kKapTbl U30XPOH

30Ha oTCyTCTBUSA LieneBoii ceiicMmuyeckoi
NOBEPXHOCTU («pasmblBy)

MonoxeHne onopHoi
CUHTE3UPOBaHHOMN CKBaXKUHbI

A - vcxodHasa kapTa U3oXpPoH

€ - CoBMeLLeHWe KapTbl NoKkanbHOM
cocTaBnsoLei n rpagueHTa c.r. 1

O

AHOMarnbHble 3HaYeHWs rpagueHTa
- KPYnHble TEKTOHMYECKNE HapyLleHnsa

- Uenesoli o6bekT

Puc. 2. TexHonornyeckas cxema oopManm3oBaHHOW MOAENM NEePCNEKTUBHOIO 0ObekTa

MEPCHEKTUBHOIO 00beKTa. TeXHOIO0rus HU3KOYaCTOT-
HOTO Pe30HaHCa CEHCMMYECKOM SMHCCHH I'€OJUHAMU-
YEeCKOro IIyMa 3amaTeHToBaHa [7], a ee mpakTHyecKast
peanu3anys OCyIIECTBIEHA B KOMIILIOTEPHOH cucTeMe
KOCKAZ 3D. AnropurMuuHOe 00ecrieyeHne TEXHOIO0-
THH pacCMOTPEHO B padorax [1, 2], a ee a¢hekTHBHOCTH
MOATBEP>KACHA AECATKAMU SKCIIEPUMEHTOB B PA3TIMUIHBIX
He(Tera30HOCHBIX NPOBUHIMAX Poccuu.

B nenom, Ha puc. 1,2 u 3 npuBOASATCS TEXHOIOTH-
YEeCKHE CXeMbl OCTPOEHUsI 0a30BoH (hOPMaIN30BaHHOM
MIPOMBIIUIEHHOH MOJIEJIN KOHKPETHOTO OOBEKTA.

JlerajibHOE ONHCAHUE IEPCTIEKTUBHOTO 00BEKTA
CBSI3aHO C MHBEPCHOHHBIMHU NPEOOpPa30BaHUSIMHU BOJI-
HOBOTO TIOJIS, C OLIEHKaMH YIPyro-ae(opMalnoHHBIX
XapaKTEPUCTHK U HANPSDKEHHOTO COCTOSIHUS T€0JIOTH-
YECKOM Cpebl, COCTABHOW YaCThIO KOTOPOU SIBIISETCS
N3y4YaeMblil OOBEKT.

WuBepcronHbIe Tpeo0pa3oBaHys C TOCTPOSHUEM
Pa3pe3oB aKyCTUUECKOr0 UMIIeAaHca TpeOyoT onpee-
JICHHUST CKOPOCTEHi POJIOIBHBIX H TOMEPEIHBIX BOMH
1V aTaKKe IIOTHOCTH p opoa. B kauecTse r[epBoro
an/I6JIH>KeHI/I;{ UCIONIB3YIOT 3Ha4eHus V,, paBubie 0,5 V

a TIpY OTIpeNIeIeHNH TI0THOCTH — opmyny ['apaHepa
p=0,31V" pBr/cM®, VB M/cek. [locTpoeHue pa3pe3oB
aKyCTHUYECKOTO MIIeJaHca ITOpOoOHO onucano B Meto-
JUYECKUX pekomMeHaauusx [3].

Koadpdunment Ilyaccona o xapakrepusyeT cooT-
HOIIIEHHE MEXK/Ty OTHOCUTEIHHBIM ITOMEPEUYHBIM CIKa-
THeM (PACTSHKCHHEM ) H OTHOCUTEIBHBIM ITPOJIOTBHBIM
YIIWHEeHHEM (COKpallleHHneM) 00beMHOTO dJIeMEHTa
BellecTBa. BennunHa ¢ U3MEHSETCA B Mpejenax oT
0 mo 0,5.

Koadpunuent Ilyaccona paBeH OTHOIICHHIO
OTHOCHTENILHOM MONEPEYHOH nepopManuu &, K Ipo-
JOJBHOH nedopmarui &, T.e.

g sz _ 21/; 2
207, =V,

Takum oOpazom, pu 3ToM, eciu KodhduImeHT
IlyaccoHa 3aBUCUT TOJIBKO OT 3HAUCHUU Vp uv, o
ompeneneHre moxnyins FOHTra cBA3aHO CO 3HaYEHHEM
IJIOTHOCTH p.

I[J'IH HeCpTeFaSOHOCHLIX KOJUJICKTOPOB CylIc-
CTBCHHOC 3HAYCHHUEC an06peTaeT OIIpEACICHUC MO YIS

&,
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Qpal’MeHT MCXOOQHOro BPEMEHHOIO
paspesa MOI'T YpoBeHb 1 YposeHb 2 e
PR S S A B g NoomoRoxar~I g2
cop 28300 28100 I IITIEEREERRIR Qo938 88rR IR
‘ AN AR
* — Fpacouk HP3
Fasocopepxawmne
_ Hedrs O6nactbltenn HedTb KOMMOHEHTbI

x To=1356

X

B uHTepBane npocnexuBaHUsi 06 bEKTOB
AMHr-9(mUB) BbiaeneHa HedTsiHasA 3anexb.
anISHaKVI: BbICOKas 3HepreTuyeckas
aHOManus B 06NnacTy HU3KUX YacTOT Npu
nepBoOM ypoBHe 06paboTku n

S— COOTBeTCTBYHOLWAaA TeHb B 06nacTu HU3KUX

* | T T T ! T T 1 | — ! ] ’ 3HayYeHWU Ha BTOPOM, He3HauuTenbHoe
© 45.0E-32 14.6E+15 29.1E+15 43.6E+15 58.2E+15 72.3E+15 13.6E+02 72.7E+1314.6E+14 21.8E+14 29.1E+14 38.4E+14 Hanuuum rasocogepxawimx KOMMNOHEHT BO
YposeHb 1 - npeobnaaatoLas YposeHb 2 - npeobnagatowas BTOPOM ypoOBHe.
HedTecogepxallas cpena chopMUpOBaHHas razocoaepxallasi cpefa chopMnupoBaHHast YnyulweHHbIe KONMEeKTOpCKMe CBOMCTBA U
BonHamu P, (GbicTposaTyxatowas) BonHamu P, (MeaneHHosaTyxawoLas) BO3MOXHOe Hanuune YB HacblWeHHOro

HedTsHan 3anexb

nnacra, TonwmMHoOn He MmeHee 8-10m,
noaTBepXAaeTcs HU3KOYaCTOTHOM
pe30HaHCHOW 3MUCCUEN.

OBBLEKT NPOMbILLNIEHHOIO 3HAYEHUS.

Pwuc. 3. Vicnonb3oBaHue TexHonormm obpaboTku BONMHOBOIO MOMSA NPU ero pasnoXeHun Ha CocTaBnsioLLme,
cernexkunmn NpoaosribHOM BOMHbLI NO TUMY ritouaa, U HU3KOYaCTOTHOM Pe30HaHCHOW SMUCCUKU
reofvHaMuUyecKoro wyma

00BEMHOM yIIPYTOCTH cpebl K, paBHOTO OTHOIICHHIO
HOPMaJIbHOTO HAmNpsiKeHUs P, BOZHUKAIOMIETo MpHU
BCECTOPOHHEM C)KaTHU (00BEMHOTO MaBJICHHUS ), K OT-
HOCHUTEIHPHOMY U3MEHEHHUI0 o0beMa AV, uin nunara-
umm cpensl, = AV/V, 1.e. K= P/6, a Taxxe oOpaTHas
BenuurHa f = K, KoTOpasi XxapakTepu3yeT CKuMmae-
MOCTB CPEIbI.

Benuunaa Moyt 00beMHOM YIIPYTOCTH CpeIbl
BBIp@)KaeTCsl yepe3 3HAUCHUS Vp, V. u p crenyrommm
obpazom:

4
k2%

Enunnna namepenus monynst K ects Ia, equnaunia
U3MepeHus mapameTpa cxumaeMoctu ff ects [Ta™!. Pas-
MEPHOCTD TTacKalisi M K¢ 2.

Yipyro-aegopManoOHHbBIE XapaKTEPUCTUKH C
YUETOM PEe3yJbTaTOB aHajIM3a KepHA MO3BOJISIOT BbIS-
BUTb OCOOCHHOCTH MAaTpHLbl TIOPOBO-TPELIMHOBATOTO
HedTeconepxKalero KapOOHaTHOTO KOJJICKTOpa B pas-
pe3e CKBaKMHBI U OKOJIOCKBKHHHOM IIPOCTPAHCTBE.

[ns ycTaHOBIEHHUSI 3aKOHOMEPHOCTEH UX M3-
MEHEHHS 10 MJIOLIAT HEeOOXOAMMBI MHOTOBOJIHOBBIC
ceficMUYeCKre UCCIIEA0BaHNUS.

K=p|\V}

IIpu BHemIHEM BO3JAEUCTBUU PACKPBITOCTh U
MIPOHHIIAEMOCTH TPEIINH, 00ECIIEUNBAIOIINX OCHOBHON
(bMITBTPAlIMOHHBIN MMOTEHITHAI, CYIIECTBEHHO M3MEHS-
IOTCSl B 3aBHCUMOCTH OT OPUEHTHUPOBKH CHCTEMBI Tpe-
IIMHOBATOCTH W HANpaBJICHUS ACHCTBUS INIABHOU OCH
Harpspkenus. [1o nureparypHbIM HCTOYHHKAM, BETMIHMHA
CKUMAIOLIUX CHJT MeTaHOCHOTO yIuis opsizika 20 MITa, a
k03 ummeHT cxxarus (OTHOIICHHE 00bEMOB CIKATOTO U
HEC)KaToTo yIVIs ) U3MEHSETCS B IIIMPOKUX IIpeesax oT 2,6
1o 27 pa3, B 3aBUCUMOCTH OT pa3MepOB U KOH(UTYpaIiu
myctoT. ClilefoBaTenbHO, [UTS OIIEHKU (DHITBTPAIIHOHHOTO
MMOTEHIIMAJIA YTOIBHBIX IJIACTOB OINMPENESIONINM SB-
JISIETCS XapakTep TOPHOTO JaBJICHHs, 0O0YCIOBICHHOTO
JEMCTBUEM JINTOCTATUIECKUX U TEOANHAMHYECKIX CHJL.
Takue crITbl B YCIOBHSIX TEOCHHKIMHAIIBHOTO CTPOCHUS
Kyzbacca nmpencTapisroT penraromnyto pob.

PaznuyaroT BepTHKAIBHYIO M TOPU3OHTAIBHYIO
KOMIIOHEHTBI TOPHOTO JaBJICHHS, COOTBETCTBYIOIINE
reoCcTaTudecKoMy 1 OOKOBOMY JaBIIeHUSM. BepTukab-
Hasi KOMITOHEHTa OIIEHWBAETCS IO BEIINYMHE CpeIHe-
B3BEIICHHOW TUIOTHOCTH BBITIEJIEKAINX TOPHBIX TTOPOI,
a TOPU3OHTaIbHAsE KOMIIOHEHTA MPOIOPIHOHAIbHA
re0CTaTUYECKOMY JIaBJICHUIO YIIPYTOM MOJIeNId TOPHOU
TTOPOIBL.

aoos9%9noduoal u 801349990031 GMHBSOdMUGD‘OW
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OtHouenre OOKOBOTO AaBJICHUS TOPOBI K BbI3-
BABUIEH €ro BEpTUKAIbHOM HArpyske, T.€. Ie0CTaTu-
YECKOMY JIaBJICHUIO, A = pﬁox/pgepm, MOKa3bIBAET, KaKas
4acTh BEPTUKAIBHOW HATPy3KH MEpeAaeTcsi yepes Imo-
poay B cTopoHy. Bennunna A paccuuTtbeiBaeTcsi uepe3
ko3¢ dunment [lyaccona kak 4 =0/ (0 — 1), Ha3bIBaeTCs
K02(PuIHEeHTOM OOKOBOTO pacropa.

Bennurnaa 60KOBOTO pacropa JaBlIeHuUs 3aBUCUT
OT YNPYTHX CBOMCTB MOPOJ, KOTOpbIe 00YCIOBINBAIOT
penakcanuto HanpsokeHud. [opoasl ¢ OonbiiuM 1e-
PHOIOM pellakcalru XapaKTepU3yrTcsi OOKOBBIM JIaB-
JIEHUEM, KOTOPOE B 2,5-3 pa3a MEHbIIIE BEPTUKAILHOTO,
T.€. BeJIMYMHA OOKOBOTO pacropa OTpa)kaeT MpOoCTpaH-
CTBEHHYIO OPHEHTHPOBKY TPEIIMTHOBATOCTH B CPE/IC.

B 30Hax BepTHKaIbHO HampaBICHHOW Tpe-
IIMHOBATOCTH MOJYyYEHUE TMOBBIIIEHHBIX MPUTOKOB
YIIIEBOAOPOAOB MOKHO JIOCTHYL OypeHHUEM HAKIOHHO-
HaIlpaBJICHHBIX CKBAXXHH C yYE€TOM 0COOEHHOCTEM pac-
MpeAesIeHUs] TOPHOTO AAaBJICHUSI © OOKOBOTO pacropa.

KauecTBeHHO 0 pacnpeneneHur HapsDKeHUH 110
MOJIYJIFO 00BEMHOM JIe(hopMAIIUU i MOYJIEO CIIBHI'a MOXK-
HO CYAUTH M0 puC. 4, HA KOTOPOM H300pakeH BPEeMEHHBIH
paspes (puc. 4a) 1o OHOM U3 CTPYKTYP, B IOT0-3aI1aTHOM
cekrope 3anagHo-Kamyarckoro mesnbda BEpXHssI 4acTh
paspesa peACTaBlIeHa 0CaJOUHBIM KOMILIEKCOM MOPOJ, &
HIDKHSIS — pyHIaMmeHToM. Ha puc. 40 1 B COOTBETCTBEHHO

el

10t

U N Y DS U HOUO NP Y OO P S FUY DUON NUUSY OO SO Bt B 1

M300paKeHbI PACCUUTAHHBIC 3HAYCHUS MOl O0bEMHOMN
nedopmarpy 1 MOTyJIs CIBUTa, IPUYPOYCHHOTO K BepXaM
¢ynnamenra. [lepcriektuBHas 30Ha HeTEra30HOCHO-
CTH XapaKTePU3yeTCs aHOMAIbHBIMU 3HAUCHUSIMHU THX
yrpyro-ae(opMaIiMOHHBIX XapaKTEPUCTHK U TIPHypOUSHa
K I[EHTPAJIbHON YacCTH MPEJCTaBICHHOTO ()parMeHTa
BPEMEHHOTO pa3pesa, CrpaBa OT UMEIOLIEHCsl CKBaKUHBI,
3200l KOTOPOM, K COXKaJICHHIO, HE JOIIEN 0 KPOBIH
(dyHaaMenTa.

AIeKBaTHOCTH (hOPMATU30BAHHON MOaeIHn
peanbHoOIi cpene

B o0miem cinyuae MOKHO chOpMYyTUPOBAThH HE-
00XOIMMbIEC M JOCTATOYHbBIC YCJIOBUS aJICKBATHOCTHU
MOJIeJin peanbHOU cpene. Heobxomumbie ycaoBus
COCTOSIT B JOCTH)KCHUM 3aJaHHBIX HEBSI30K MEXKIY
HaO0JII0IaeMbIMU 3HAYCHUSMHU T1OJISI M 3HAYCHUSIMU Pe-
LICHUS TPSIMOU 3aJ1a4uM OT MOJECIIH, T.€. HEOOXOAUMbIC
YCJIOBUSL CBSI3aHBI C MOCTPOCHUEM OJTHOMETOIHBIX MO-
neneil. BBumy HeoqHO3HAYHOCTH (HEOTIPEIEIIEHHOCTH )
penieHus: 00paTHbIX 3aJ1a4 reo(GU3UKU, J0CTATOUHBIC
YCJIOBUS aJIEKBaTHOCTHU OMPEACIISIIOT JOCTUXKEHUS 3a-
JMAHHBIX HEBS30K IO BCEM MOJISIM OgHOBpeMeHHO. C
9TOW LEBIO CIIEeyeT HUCIIOJIb30BaTh TaK Ha3bIBAEMOE
00001IeHHOE PAaCCTOSIHHUE, MPEACTABISIONIEE CYMMY
KBaJpaTOB OTKJIOHCHUW 3HAUYCHUI HAOJIOICHHBIX

DP 3373 33013229 3157 30813009 2933 2861 2789 2713%.1 2569 2497 24212349 2273 2201 2129 2053 19811913 18411773 17011633 15611493 14211353 1261 121:50P 3373 3301 3229 3157 30813009 2933 2861 2769 2713541 2569 2497 2421 2349 2273 2201 2129 2053 19811913 16411773 17011633 15611493 14211353 128112
el
pun

bbbl et bbbl dreseebeee e bbbl el

JlokanusyeTcs anHoManoo6pasyomuii 00beKT, XapaKTepHu3y OIHics
JIUTOJIOTUYECKOIT HEOTHOPOTHOCTBIO 1 BHyTpeHHeﬁ I[eq)()pMPIpOBaHHOCTL]O

- 3ona npeodnalanus PacTArHBAIONNX HAMPSKCHUI
’ TEKTOHO(DU3MUECKOIT MOJICIIH aHTHKIINHATBHOI

3aKJII04acTCsa B BO3BMOXKHOCTH OLICHKH B 6011];1116]7[ CTEIEeHU CBOMCTB
\/ CKeJIeTa OPOJIbl, 00YCIIOBICHHBIX JINTOIOTHEIT

Jloxanu3oBaH 0OBEKT C MOBBILICHHBIMH 3HAYCHUAMH MOLYJISt
cZIBATa, MH()OPMATHBHOCTH TIAPAMETPa MOLYIS CIBHTA

u CTPYKTYpbI
[ ] ’ 3ona npeobnalanns CKMMAIOMMX HAMPSKEHUH

_@ ITo nanubiv uuTepnperannn I'MC OAO
«I"asnpom mpomrasy

HaGmronaroTcst HaIi9ne Pe3KnX Meperagos BEITHIHH 110 MOTYITI0 00hEMHOM
nedopmarmn (25-33)I'a u mo moaysio cagura (17-33) I'lla, mpuypoueHHbIX K
riryOOKHM HHTEpBAIaM Pa3pesa, 0TOOPAKAIOLIMM PAa3BUTHE HPETOIAraeMoro

(yHIamMeHTa B yCIOBHAX MPEOOIaiaH s PACTSITHBAIOMIMX HATPSKEHUI

Ipornosnsie orMeTkH 110 ganusiM OAO
«T"a3mpom mpomrasy

= [lonoxkenue pekomenryemoro 3a6os Hpor 3130m

Pwuc. 4. XapakTtep ynypro-geopmMaumoHHbIX XapakTepucTk BPEMEHHOIo pa3pesa:
A — mogynb obbemHon gedopmaumn K; b — mogyne casura G
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IOJIEN OT 3HAYEHUW pelIeHus NPsSMbIX 3a]a4 Kax10-
ro MeTo/ia ¢ y4eToM HH(OPMATUBHOCTH MeTona [4].
MuHuMH3aIHS BETHYMHBI 0000MIEHHOTO PACCTOSHHS
B POCTPAHCTBE MHOTOMETOJHBIX MOZEIIeH oOecTieun-
BaeT JJOCTAaTOYHbIE YCIOBHS aJ€KBaTHOCTH.

[ockonbKy mpu MOMCKaxX HEPTEra30BbIX 3aIeKei
MPEeMMYILIECTBEHHO HCIIONb3yeTCd cecMopa3Beka,
TO B KaueCTBE JI0CTATOYHOI'O YCJIOBHS aJ€KBaTHOCTHU
MOYKHO HCIIOJIb30BaTh PE3yNbTaThl MHOTOATPUOYTHOM
9HepreTudeckoil GpuipTpanuu [5], obecrneunBaromei
MaKCHUMHM3ALUIO YHEPTeTHYECKOT0 OTHOLICHHUSI CUTHAI/
IoMexa B IIPOCTPAHCTBE CEMCMHMUECKHX MapaMeTpoB.
B kauecTBe npruMepa NpUMEHEHNs MHOTOaTpuOyTHON
9HEepreTHYecKor (GuIbTpalu Ha pUC. 5 MPUBEACHBI
COOTBETCTBEHHO (parMeHT BPEMEHHOI'O pa3pesa B
mpezenax [HeJeBOro TOpU30HTa HeTEra30BOM 3aIeKH
Wunono-Kyb6anckoro nporuda (puc. 5a) B 0,2 ¢ u npo-
TsOKEHHOCTHIO 4 kM, T.e. 10080 muckperon (100 mo ¢
u 80 1o x) u ero ueThipe arpudyra: 3Hepruu (50) 3H-
Tpomnuu (5B), anHu3oTponuu (5T) U MOJTHOTO TpajueHTa
(5m). Ha puc. Se uzo0pakeH pe3yasrar MHOTOaTprOyT-
HOH (uibTpaIy dTUX arpuldyToB, 00ECIICUHBAOIIUN
YETKOE BBIJCJICHHUE 3aJI€KU 10 aHOMAJIbHBIM 3HAYeHUAM
¢unpTpanuu. Kpome Toro, ogHo3HavyHO PUKCHpyeTCs
MI0JIOKEHUE KPOBIM 3asIeku. B KoHeuHOM cuete, pe-
3yJBTATHI TAKOH (QUIBTPAIMU TO3BOJSIOT CHU3UTH DKO-
HOMMYECKHE PUCKH TPH 3aJI0KEHUHU [TEPBON MOMCKOBO-
OLICHOYHOM CKBA)KUHBI.

IIpuMeHeHne celicMUUECKUX METOJOB, IIPEXKIE
BCETO TPaBHPA3BEAKH U DJIEKTPOpa3BEAKH, obecte-
yuBaeT Oosiee CYIIECTBEHHOE CHUYKEHUE PUCKOB MpHU
OTIpeIeJIeHNH MECTOIOI0KEHHS TOMCKOBO-OIIEHOYHBIX
CKB)KMH 3a CYET MPHUOJIMKEHUS aleKBaTHOCTH (op-
MaJM30BaHHON MOJENIU K pealbHOMY OOBEKTY MyTeM
pacdera 0000IIEHHOTO PACCTOSHUSI B MIPOCTPAHCTBE
aHOMaJbHBIX dQ(}HEKTOB pa3HBIX reoPpU3nUecKux
MOJIEH.

Kpome TpeOoBaHuUs TOCTHKEHUS 3a/IaHHBIX HE-
BSI30K PACUETHBIX OT MOJAECIH IOJIel ¢ HaONIOAEHHBIMU
JTAaHHBIMH, CJIEIyeT UCIIOJIb30BaTh TAKUE KPUTEPUH, KaK
HENPOTUBOPEYNBOCTH OCTPOESHHOM MOJIEIH COBPEMEH-
HBIM I'€OJIOTHYECKUM IpEACTaBIECHHSIM, COBIIaJIeHUE
reOMETPUYECKHX M (PU3MYECKUX MapaMeTPOB MOACIH
B MECTaX MepeceyeHus celicCMUUecKux npoduiei, T.e.,
HHaye roBops, NMPH OIIEHKE a/leKBaTHOCTU MOJIEIH pe-
ILHOMY OOBEKTY HaJI0 OPUEHTHPOBATHCS Ha KOJUIEKTHB
pelaonmx IpaBuil.

3akarouenne
B 3axuttouennu chopmMynupyeM 0CHOBHBIE BBIBO-
Il TI0 CO3JJaHMI0 (POPMATM30BaHHON MOJIeNIn HedTera-
30BOH 3aJIEXKHU:
1. ®opmanu3zoBaHHasi MOJAEIH SIBISIETCS MEPBHIM
npuONMKEHHEM MEePCIeKTHBHOTO Ha HedTera-

30HOCHOCTh OOBEKTa, peann3yeMbIM HEmocpe-
CTBEHHO YK€ Ha PETHOHAJILHOM 3TaIrle TeoJioro-
Pa3BeOYHBIX PAOOT.

2. CTpyKTypHO-TEXHOJIOTHUECKAsl CXeMa CO3IaHUs
(hopMaT30BaHHONW MOAEIN BKJIIOUACT 3a/Ja4H
OoOHapyKeHUsI TIePCIICKTHBHOM 30HbBI JIOKAIU3a-
LM TIEPCIIEKTUBHOTO O0BEKTA M €ro AeTalbHOe
OITCaHKe — Ha OCHOBE COBPEMEHHBIX TEXHOIOTHIA
00pabOTKK BOJIHOBOTO TIOJISL.

3. 3agaHue BUPTYyaldbHOW CKBAXUHBI MO COBOKYTI-
HOCTH aHOMaJBHBIX 3()(PEKTOB pacCCMOTPEHHBIX
TEXHOJIOTUH 110 00paboTKe BPEMEHHOTO pa3pesa
TO3BOJISIET OTPEICIIUTH MECTOIONIOKEHHUE MEPBOI
IIOMCKOBO-OLICHOYHON CKBAKUHBI.

4. Co3znmanue Gopmain3oBaHHON Mojiesid Hedrera-
30BOH 3aJIe)KH 00ECIeUnBaeT CHIKEHUE YKOHO-
MHYECKHUX PUCKOB MpU pa30ypHBaHUH MEPCIIEK-
TUBHBIX Ha HEPTETa30HOCHOCTb OOBEKTOB.
KuroueBsble cioBa: hopmann3zoBaHHAs MOJEIb,

HedTerazoBas 3ajeXb, aJaNTHBHAS YHEpreTHUYECKas
¢unbTpanys, MHOTOaTpuOyTHAsT (QUIBTPALS U KIlac-
cuduKanus, HU3KOUACTOTHASI PE30OHAHCHASI IMHUCCHUS
reOJMHAMUYECKOT0 LIyMa.
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