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NMPUEMbI OBPABOTKHW MATEPHAJIOB HU3YYEHUSA
TPEILUHOBATOCTHU IOPHBIX NOPOA NO
HEOPUEHTUPOBAHHOMY KEPHY

B. B. HUKOJIAEB

(ITpencrasnena npod. A. M. Ky3bMHHBIM)

HccnenoBanue TpPeIHHOBATOCTH MO KEPHY CYILECTBEHHO OT/IMYAeTCA OT
H3yueHHs ee B OOHa)KeHHAX ropHBIX mopoxa. Cmemuduka ucciaeg0BaHHil CO-
CTOMT TJIaBHBIM 00pa3oM B TOM, YTO H3MepeHHe OPUEeHTHPOBKH TPELIHH NPO-
U3BOJUTCA B HEOPHEHTHPOBAHHBLIX KEpPHAX, CKBAKUHBI 4acTO HEMPAMOJIHHEH-
Hbl 1 NE€PECeKarT MOLIHbIE CBHTHl C U3MEHYUBLIM JHTOJOTHYECKHM COCTABOM,
a TEKTOHHYECKAas CTPYKTypa M 3JEMEHTHI 3aJeraHusi ropHbIX MOPOJ pPasJ/uu-
Hbl Ha pa3HbIX MHTepBaJax CKBAKHHBL. JTH 0COOEHHOCTH ONPEeAEJHJH HEKO-
TOopoe cBoeoOpasue npueMoB 00pabOTKH 3aMEpPOB OPHUEHTHPOBKH TPELIHH,
KOTOpble HCMO/b30BAIUCh HAMH IPU H3VUEHUH TPEIIMHOBATOCTU TOPHBIX IIO-
poxr no xepay B Kysbacce.

JlokymeHTauuss KepHa INPOU3BOJAMJIACH B COOTBETCTBHH C INPHUHATOH
B Kysbacce ¢opmoii, reosiornyeckoe onHcaHue KazKJAOro C€Ja0s AOTOJAHSAI0CH
3aMepaMH OPHEHTHPOBKHM TPELIHH M YIJIOB NajeHus cjaouctoctu [l], xapax-
TEPUCTHUKOIl CHCTEM M OTAE/IbHBIX TPEIUUH C ONpeAeJEeHHEM HX IeHeTHYeCKOTro
THNA, a TaK:kKe HapyUIeHHOCTH TOPHBIX MOPOL.

OmnplT moKasblBaeT, YTO KapPTHHA TPEILIHHOBATOCTH TOPHBLIX NMOPOJ YIA0B-
JIETBOPHUTE/IbHO BhipucoBbiBaercst npu 100—150 samepax OpHEHTHPOBKH Tpe-
uuH. Bo Bcex JHMTOJOTHYECKHX PAa3HOBUJAHOCTSAX MECYAHO-TJIMHHCTOTO KOM-
n/jekca nopoa HaOJMI04a/IMCbh OJHH U Te Ke CHCTeMb! TPEUIHH OJMHAaKOBOIl
opuentupoBku. [lostomy aumarpaMMbl TPELIHHOBATOCTH CTPOUJIHCH MPEHMY-
LIeCTBEHHO /s OT/eJbHLIX HHTEPBA/JIOB CKBAXKWH, [€peceKkarollux CepHio
CJ10eB TOMO- H MOHOKJHMHAJbHOIO 3aJjieraHusi, B Npejaeaax KOTOPbIX TEKTO-
HUUeCKass CTPYKTypa (9J€MeHThl 3aJjeraHdss HamjIacTOBaHUs, TpelulHHOBa-
TOCTb ¥ JP.) HE MpeTepleBaer CyLIeCTBEHHBIX HM3MEeHeHHI.

[TocTpoenne auarpaMM TPELIHHOBATOCTH OCYLIECTBJSJIOCH C MOMOILBIO
NMOJAPHOH M 3KBATOPHAJIBHOH CETOK CTepeorpa@uueckoil NpOoeKIHH, COBMe-
LUleHHBIX Ha OJHOM uepTexke TaK, UYTO IOJIOC 3KBATOPHAJNbHOH CETKH HMeeT
asumyt 90°. AsuMyTa/bHasl IKaaa CeTKH OLH(POBBIBAIACE MO XOAY UaCOBOM
crpenku. Ileper pabGoToll Ha MNOJASAPHO-3KBATOPUAIBHOII CeTKe KECTKO 3d-
Kpen/is/1acb BOCKOBKA, Ha KOTOPOH (PHKCHPOBAJIOCH YC/JAOBHOE CeBEpHOE Ha-
npasaenue. [Ipu mocTpoenuu auarpamM. TPeUIMHOBATOCTH MMEJIH MECTO CJie-
JLylolue cJaydau.

1. IlpsiMO/IMHElHbI]I HMHTEPBAJ CKBAXKUHLI Ilepecekaer CepHio CJ0es
C O/JIMHAKOBBLIMH 3J1€MEHTaMHU 3aJjeraHus.

OpueHTHpOBKa TpellMH M300pazkajach Ha JgHarpaMMe TOUKAMH, [10JI0-
JKeHHe KOTOPBIX ONPEeAeqasAaoCh C IOMOULbIO NMOJAAPHOIl CEeTKM Ha OCHOBAHHH
3aMepOB YCJOBHOH OPHEHTHPOBKH TpELIHH.
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2. IlpsAMO/MHHENHBI UHTEPBAJ CKBAaKHUHBI, MEPIEeHUKYASAPHBII K JHHHU
fIDOCTHPAHHs TOPHBIX MOPOJ, MepeceKaeT CepPUI0 CJ0eB, HMEKUUX OJHHAaKO-
BOE NPOCTHPaAHHE, HO pa3Hble YIVIBI MaJCHHUA.

C nomoulblo NMOJNSAPHOH CETKH Ha BOCKOBKY HAHOCH/JIHCH NPOEKIHUS I0-
JlI0Ca HaAMJacTOBAHHUS OJHOTO M3 CJ0€B, NMPOEKIMH MOJI0COB CJAOUCTOCTH U
TeX TPeUlHH, U3MePeHHbIX B IIePBOM CJ0€, OPHeHTHPOBKA KOTOPLIX 3aBHCHT
OT 3/7€MEHTOB 3aJjeraHus HamjgactoBaHud. [Ipoekuus mosaroca CJIOHCTOCTH
coBMelllasach C MNpOeKLHell MOJCa HalJacTOBAHHUS OJHOTO U3 CJ0E€B, IIpH
5TOM NPOEKUHH IMOJIOCOB TPELIHH CMEllaJ HCh MO0 COOTBETCTBYIOUIUM mapaJ-
JeIiM 3KBATOPHAJbHOH CeTKH B Ty Ke CTCPOHY H Ha TOT XKe YroJ, Kak iu
NpPOeKINA 10JI0ca ¢10ucTOCTH. [IpuBeneHHoe no/soxeHne NpoeKUuil Moa0CoB
TpelllH 0OTMEeYa/JoCh HA BOCKOBKE TylIbl0. TOYHO Tak ke HA AuarpaMMmy Ha-
HOCH/IMCbh NPOEKUUH IOJIOCOB TPELUHH, U3MEPEHHBbIX B JAPYLHX CJA0SIX AaH-
HOTO HMHTepBaJja CKBazKHUHDI.

[Ipoekuuu mnoJs0COB OMEPSAIOUUX TPEILUH B KPBIIbAX AM3BIOHKTHBOB U
TpelnH OOIlIero moJsi HampsiKeHWi, OPHEHTHPOBKA KOTOPBHIX OJHOOOpasHa
B Ipejejax KPYNHbIX TE€KTOHHYECKHX OJ/0KOB, HAHOCHJIMCb HA JUHarpamMmy
TaK ke, KaK 3TO H3/J0XKEeHO AJs caydas l.

3. MlHrepBasn CKBaKHHbI, HCKPUBJEHHBI B MJIOCKOCTH TMaJeHHsT TOPHBIX
NOpOd, MepeceKkaeT CepHI0 CJA0eB C OJMHAKOBLIMH 3J€MEHTAMH 3aJeraHus.

ITocTpoenne auarpaMMbl OPHEHTHPOBKH TPELIMH BBIMOJHAJIOCH TaK iKe,
KaK 3TO M3J0KEHO AJ5 caydas 2, Ipu 9TOM NpUBeIeHHOe MOJ0XKEeHHe MPOoeK-
LUl TI0JIOCOB ONEPAILUX TPEIUHH W TPELHH OOLlero Mo/ HampskKeHuit
Onpene/1d/710Ch HA AMarpaMMe TOYHO TaK zKe, KaK U MpPUBEAeHHOe MOJ0KEeHHe
IPOEKUUH MOJIOCOB TpeUulHH, TeOMETPHUECKH »KECTKO CBSI3aHHBLIX C Halja-
CTOBaHHEM.

4. MnrtepBa/s CKBaKUHbI, MCKPUBJIEHHBIH B IIJIOCKOCTH MajeHus TOPHBIX
NOpoJa, NMepeceKkaeTr CepHI0 CJI0€B, UMEIOILUX OJMHAKOBOE INPOCTHPaHHe, HO
pasHble YrJbl NaJeHus.

ITpuBeneHHOE TOJIOKEHHEe TMPOEKIHUIl MOJIOCOB TPEUHH, reoOMeTPHUYECKHU
JKeCTKO CBfI3aHHBIX C HAMJaCTOBAHHEM, ONpeAesasdaoCch MyTeM COBMeIleHHS
NpOeKLUUH MOJIIOCOB HAM/IAaCTOBAHUS KAXKA0T0 CJI0d C MpoeKIlueil moJaca Ha-
N/1aCTOBAHKUS OJHOTO M3 CJ0€B, KaK H3/J0KeHo 14 cayuas 2.

[IpuBegenHoe noJOXKeHHe TPOEKIHIl MOJMIOCOB OMEPSIOUHUX TPEIIUH H
TpeulH oO0lLero noJs HaNpsKeHUH Ompenesasyioch CaeAVIOIUM 00pasoMm.
KpusoauHeiHblii nHTepBaJ CKBaKHHbl pa30HBAJ/CAd HA NPAMOJHHEHHbIE OT-
pe3ku. Ha aumarpaMMy HAHOCHJIHCh MPOEKIHH MOJMIOCOB HaMJaCTOBaHHUS
U TpeLIMH, U3MeDeHHbIX Ha mepBoM orpeske. [Ipoexuus mosatoca Hamaacro-
BaHua CMelaJach IO JHWHHUHM YCJAOBHOTO HampaBJ/eHUs NaAeHHs TOPHBIX
IOpOJA B HaANpaBJEHUH, OOPaTHOM a3UMyTy HaKJOHA MepBOro OTpe3Ka, Ha
yroJl, PaBHbI €ro 3€HUTHOMY YIVly; NPOEKUHH IMOJI0COB TPELIUH MPH 3TOM
CMEUIaJUCh MO COOTBETCTBYIOIUUM HapaJJensM ceTku Byabda B Ty ke CTO-
POHY M Ha TOT XKe yroJ, Kak M NPOeKLHs yCJOBHOTO MOJIOCA HAMJIacTOBa-
HUS. AHAJOTHYHO OMpeess/oCh NPUBEAEHHOE MOJ0KEHHE MPOEKIHH MOJII0-
COB TpELIMH, U3MEDPEHHBIX Ha APYTHX INPAMOJHHEHHBLIX OTpe3Kax AaHHOro
MHTepBaJla CKBaXKHHDI. .

Ha amarpamMmax TpPeLHHOBATOCTH NPOEKLHH MOJIIOCOB TPEUIMH pPa3any-
HBIX TeHETHUeCKUX TPYMNH, a TakKxkKe ONepPAIOUIUX TPEUIHH B BHCAUYHUX H JerKa-
YUX KPBbIIbAX PA3HBIX IH3BIOHKTHBOB 0003HAYa/JUCh PAa3HbIMU YCJOBHBIMHU
3HAKaMH.

CucteMbl TpeLIUH BBLIABJAAINCH INyTeM CTAaTHCTHKO-rpaduueckoil odpa-
OOTKH TOYEYHBIX AMArpaMM TPEUIMHOBATOCTH. s ompejneneHus xapakrepa
pacnpejeseHust MOJIOCOB TPEUIMH HaMH HCMOJb30BaJjcs Tpadaper, mpen-
CTaBJIAIOIIMI co60i cTepeorpauyecKyro NMPOEKUHUIO moaycdepbl, pasieseH-
Hoil na 400 paBHOMIOWAAHBIX, TIOYTH PAaBHOBEJHUKHX ¢uryp (puc. 1).
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[Ipunuun pacyera Tpaapera COCTOMT B CJAEAYIOLIEM.

Ecnu s — nuiomaib noAcYeTHON (Urypsl Ha cpepe, TOorjaa CTopoHa pas-
HOro el kBajapara 6yJeT paBHa a. B ueTBepTH OKPYKHOCTH 6OJBLIOTO Kpyra
cepnl YKAaAbIBaeTCs 7 LEJbIX OTPE3KOB, PaBHBIX @, TOrAa IJollalb mnep-
BOIl 30HBI, cTepeorpaduuecKoil mpoekuueil KOTOPOH sBJAsgeTcs nepudepnye-

ns

CKoe KoJabllo Tpadapera, OyaeT paBHa 2ns, a ee Boicota (h)— R (rne K—

pamxuyc cdepni). Paanyc OKPYKHOCTH BePXHEro OCHOBAHUS MNePBOIl 30HBI
paBen  }/R2—h2 B uerBepTH 3TOH OKPYKHOCTH YKIABIBAETCS 11 LeJbIX

Prc. 1. Tpacaper nns craTHcTHKO-rpadHyeckoii 06paboOTKH aHArpaMM
TPELIMHOBATOCTH TOPHBIX IOPOJ, TMOCTPOEHHBIX C IOMOLIBIO CeTKH Byabpa.

OTPE3KOB, PABHBIX @, TOTJa IJIOLIAAb BTOPOil 30HBI OYy/1eT paBHa 41,S, a ee
2 nys
BBICOTA —

R . Touno Tak xe Oonpereadaercss KOJHYECTBO IOJACUYETHBIX
™

MJIOLIAJ0K U BBICOTA /s KazKIO0H MOCJAeLAYIOlleil 30HBbl.

[Tocrpoenne Tpadapera ans cetkn Byabpa amamerpom 20 cM  MozeT
ObITb BBIMOJIHEHO 1O PACUETHBIM JaHHBIM, TNPUBEAEHHLIM B TabJuHIle, OHO
AHAJIOTMYHO ITIOCTPOEHUIO MOJISIPHOH CeTKH cTepeorpaduueckoil npoexin [2].
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JLnsi BBIIBJIEHHSI MAKCUMYMOB CHUCTEM TPEIIHH JuarpaMMa HakJaJblBd-
Jach Ha Tpadaper, B KaxKA0il svyeiike Tpadapera MNOACYUTHIBAJIOCH KOJHYE-
CTBO TOYeK. TOUKM B MPOTHBOTMOJIOKHBIX fueiiKax mepudeprHyeckoro KoJbla
Tpadapera CyMMHPOBAJHCh, a IH(pa mpocraBiasjach y KOHIOB JHaMeTpa,
NPOXO/SIEro yepe3 CepeiuHbl AaHHBIX MOJACUETHHIX Nuouwanok. HMsomunnu
IJIOTHOCTH TOYEK MPOBOAHINCH OOBIYHBIM croco6oM. B Tex cayuasx, xoraa
HMEJO0 MECTO HaJIoZKeHHe ToJeH pacnpeie]eHHsl NMOJIOCOB TPEeUIWH pasHbIX

FreHeTHYeCKHX TPYMM, B KaxKaA0il sAYeiKe

Homep Bedoora S| Bhend uryp Tpadapera NOJACYMTBIBAJIOCH OTAEJALHO
ey SOHEL, €M % ToRe KOJIMUECTBO TOUYEK, OTHOCSAILIUXCSA K CH-
—_ CcTeMaM pa3JMUYHBIX FeHeTHYeCKHX TpYIIII,
1 0.600 48/2 H H30JMHHH IJIOTHOCTH TOYEK MDPOBOAN-
; ; JIMCh HHIAWBHAYAJAbHO /51 KaXKA0H CHCTE-
e 1,200 48 MBbl ONpejeleHHON TeHeTHUeCKOH I'PYIIIHL.
3 1,200 48 [Ipu stom cnocobe rpadUKO-CTATH-
4 1,200 48 CTHYecKoil 0oOpabOTKH AuarpaMMm OpHeH-
5 1,100 44 THPOBKH TPEILHH H30/JHHHH MJIOTHOCTH
6 1,000 e MPOEKUHIT MOMIOCOB TPeILHH npuobpera-
IOT peasibHbIIl CMBIC/, OTpaxKas (akTHue-
L 0,900 36 CKHIl XapaKTep pacnpeeseHHsi MOJi0COB
8 0,800 32 TPElLMH, U MaTepuaJbl NpeiBaAPUTEIbHOI
& 0,600 24 06paboTKN JAuMarpaMM TPELIHHOBATOCTH
10 0,500 2 MOTYT CJYKHTb HCXOJAHBIMH JaHHBIMHU
" 8. 4oa i ISt OpeJie/Ienns napamMerpoB pacrpese-
g JIEHHH TOYHBIMH MeToJaMH MaTeMaTHue-

12 0,300 12 CKOil cTaTicTHKH [2].
13 0,200 8 Cnoco6 o6paboTku auarpamm Tpe-

muHoBaTocTu Ha cerke Imuara, cmoco-
61 A. B. Ilponuna u B. B. Cyxopyuku-
Ha [2, 3] He UMEIOT CTPOroro MaTeMaTHueckoro 060CHOBaHHS. MHOrOKpaTHbIIT
MOJACYET OJHUX M TeX Ke TOYeK Ha JuarpaMMe HNPOTHBOPEUHUT IpaBHJY CJ0O-
JKeHHsl BEpPOSITHOCTeH M ycJjaoxkKHseT mpouecc odpaborku amarpamm. Crocoo,
IPH KOTOPOM IIOJCYET TOYEK NMPOU3BOAMUTCH B AECATHIPAAYCHBIX siuefiKax mMo-
JIAPHOH CETKH PaBHONPOMEZKYTOUHOH (4) uau crepeorpaduueckoil mpoekIui,
He obecneynBaeT NPaBUJABHOTO OTOOpaKeHUsI XapaKTepa paclpeae/neHus To-
JIIOCOB TPELIHH B CHJY HepaBeHCTBA MOJACYETHBIX MJOLLAN0K Ha cdepe. Hepa-
BEHCTBO TMOJACYETHHIX IJIOLIAJ0K MMeeT MeCTo M npu o0pabGoTKe auarpamm
TpeuuHoBatocT no cnocody B. B. Cyxopyukuna.

YuuThIBasi HEJOCTATKH OTMEYEHHBIX cOCO60B A1 06pabOTKH AHArpaMM
TPEUMHOBATOCTH, MOCTPOEHHBIX C momoulbio cetok IImuara, Kaspaiickoro
u CyxopyukuHa, MOXKHO PEKOMEHJ0BaTh HCIOJAb30BaHHe MOJOOHBIX Ke Tpa-
(apeToB, BBLIMOJHEHHBIX B COOTBETCTBYIOLIell (paBHOMJIOLLAMHONH, paBHOMpPO-
MEXYTOUYHOil, OPTOrOHAJIbHOM) NPOEKIHUH 10 PacCueTHLIM NapaMerpam, MpH-
BeJleHHbIM B TabJaule.

Crartuctuyeckoil 06paboTKOil aHarpaMM TPEUHHOBATOCTH H TIe0JOrHYe-
CKOH MHTepHpeTalnHeld UX 3aKaHYUBAJICS NMpeaBapUTEbHbIH aHaJH3 MOJSBbIX
HaOmoaenui. [To mepe mocTymn/ieHnuss cBeaeHuil 00 3/JaeMeHTAaxX 3a/eraHus
FTOPHBIX MOPOJ Ha MHTEpPBaJax HM3y4YeHHUs TPEUHHOBATOCTH MNPOHU3BOIHIOCH
MPOCTPAHCTBEHHOE OPHEHTHPOBAHHE MAKCHMYyMOB CHCTEM TpeLIHH.

Ecau 6bl 3Ta 3ajaya pemiajach MNOCPeACTBOM MOAEJTHPOBAHUS, TO [MO-
aychepy ¢ nzobpazkeHueM IMOJIOCA HAMJACTOBAHUS M MaKCHMyMOB CHCTeM
TpelnH (B YC/JIOBHOH cHCTeMe KOODPJAHHAT) CJAel0Bajo Obl, COXpaHsAs Hemo-
JIBUZKHOH CHCTeMY KOOpAMHAT, MOBEPHYTb CHePBa BOKPYT OJHOTO H3 TOPHU-
30HTA/JbHBIX JHAaMETPOB B HaNpaB/1eHHH, 0OpATHOM a3UMYTYy HAKJIOHA OCH
CKBaXHHBI, HA YTOJI, DaBHbI ee 3eHHUTHOMY yIJy, a 3aTeM NOBEPHYThb I0JY-
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chepy BOKPYr OCH CKBazKHHbI TakK, 4TOOBI NMOJIOCY HANJA2CTOBAHHS COOTBEI-
CTBOBAJI MCTHHHBIH a3UMyT U Yro/ MaJeHHs; eCau M3BECTHO JIHUIb NPOCTHpPA-
HHE TOPHBIX NOPOJ, TO Hoaycdepy caenoBaso Obl MHOBEPHYTb BOKPYT OCH
CKBa’KMHbl TaK, YTOOBI JIMHMM NPCCTHPAHMS HAMJIACTOBAHHUS COOTBETCTBOBA.I
UCTHHHBIA a3UMYT NPOCTHPAHUA. DTH ONepalii 0 OPUEHTHPOBAHUIO MAKCHU-
MYMOB CHCTEM TpEIUMH BOCHPOU3BOAU/INCH HAMHU Trpa@UUeCKH C TMOMOLLHIO
NOJISIPHO-3KBATOPHAJIBHOI CeTKH cTepeorpaduueckoil npoexkuuu [2, 5].

J1s onpeneneHns AefCTBUTE/AbHON OPHEHTHPOBKH CHCTEM OTEpSIIOUINX
TPeLMH M TPeUlHH OO0Llero moJis Hanups:KeHHil (4 caydyail MOCTpPOeHHs mua-
rpaMM) JOCTATOYHO NepeonudpoBaTh AHarpaMMy Tak, YTOObl NMPOEKLUHH YC-
JIOBHOTO MOJIIOCA HAIJAaCTOBAHWA  COOTBETCTBOBAJ  UCTHHHBII a3UMYT
najieHus.
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