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BBEOEHUE

Ilpr nobrrue, TpaHCTIOPTHPOBKE W XpaHEeHWH HeDTH U HedTElpOayKTOB
JOCTaTOYHO YaCcTO BO3HHUKAIOT aBApUHHBIE CUTYalllH, B PE3yIbTATe KOTOPEIX 3a-
IpA3HLETCA 3eMHax U BOIHANR [MOBEpXHOCTE. (CTaTHCTKa MoKaspleaeT, 9To B Poc-
CUM €XEroJJHO B CPeHEeM MPOUCXOUT /10 40 KpyIHBIX aBapHil Ha MarucTpaib-
HEIX ¥ 710 25000 Ha BHYTpUIIPOMBICIOBEIX He(TENpOBOax. XapakTepHa 5Ta cra-
tucrdka ¥ 1 [epmcekoit obnacty. 5 nepuon ¢ 1988 o 1927 romsr npousonnio
50 aBapuMHBIX IPOIMBOB HE(TH U IPOAYKTOB €€ repepaboTKu Ha 3eMHYIO I10-
BEPXHOCTE. B mpomecce skcruryatarmu npepnpuatus  AO  «JIVKoitn-
Ilepmuedreoprcuntes» Gonee yem 3a 40 ner chopMupoBana TEXHOICHHAS 3a-
TeKb CMECH YITIEBOAGPOIOB 68H3HHO-)IH3€JIBHOFO cocTaBa C TOJIHUHOHN CIIOs [0
5-7 M H ¢ OLEHEHHEIMI 3amacaMy 0koito 6000 m°. Dta cmech 3arps3Hger 10YBor-
PYHTEL, II0JI3eMHEIE BOJIBI 1 BOARI peK ITenx, Myisiaka, Kama.

Crnenyer IOMYEPKHYTh, HTO 3aTPA3HEHHE He(TBIO U HEDTENPOAYKTaAMH
BOJI, B TOM YHCIIe U ITOI3eMHEEIX, 0C0D0 HEraTURHOE SRISHUE, B PE3YIETATE KO-
TOPOTO IIOINAIH ¥ 00BEMBI 3aTPSI3HEHUS B ISCATKY U COTHH Pa3 YBEIUYUBAIOT-
cs, TaK KaK BOJIHBIE 3arpsi3HEHUS OBICTpPEE PacIIpOCTPaHIFOTCS. Oco6eHHo orac-
HO 3arps3HEHUEC B 30HE BOI03a00POB.

IIpobnema 3arps3HeHHs IOYBOIPYHTOB H BOJ KaK HUKOIJA CephE3HA M
aktyanpHa. ODHEM U3 MyTel eé pelieHus sBIsLETCs U3ydeHHe paclpe/escHus
YyIJIEBOLOPOJOB O pa3pe3y M IUIOMEaNH 3arpsA3HenhCi nopuanoro MacCcHuBa,
9TO IIO3BOJIUT OIEHUTH CTENEHb MHTEHCUBHOCTH 3arpsS3HEHUS, OIPEHCIUTE Y-
TU MUI'PALHUK YITIEBOIOPOJAOB U Onarofapsa 3TUM UCCIeTOBAHMSIM MOMKHO HOY-
YUTh UCXOHBIE JAHHBIE JUIsi BEIOOPA OLTHUMAIBHBIX TEXHOJIOTUU M3YyUEHUSd 3a-
IpsIZHEHUN M CAHAIMH TIOYBOIPYHTOB H ITOJ3EMHBIX BOJI.

B nactoseit paboTe H3I0XKCHB]I Pe3ylbTaThl MHOTOJIETHEIO HaOIIOAeH s
38 3arpA3HEHHBIMH TTOYROTPYHTAMU W MMOJ3EMHEIMU BojlaMur Ha Tepputopun AQ
«JIVKolin-llepMHedTeoprcuuTes”.

Pabora cocTonT H3 Tpex paBL(eHOB B nepBoM paszene Ha OCHOBE 630pa
JIATEPATYphl KPaTKO CIKCLIB TPHYHHB! ¥ IIGCHe/ICTBIS aBapuil Ha Hed
IpOBOMAX, a TAKXKE OC 066HHocm acrIpeieicHus yIIEeBOAOPOLAOB B 3ar‘pﬁ3r16 -
HBIX [IOYBOIPYHTaX.

Bo sTropom pa3néne paccMaTpPUBAOTCS BOIPOCH 3aIPA3HEHUS IIOYBOIPYH-

TOB YIJIEBOJIOPOJIAMH, HaXOIAIIIUMUCS B JTUCIIEpCHO-paccesHHoM Buze. Ipemo-
XEHBl MaTeMaTHYeCKUe MOJEIH paclpeleleHus yIIIeBOAOPOHOB II0 paspesy u
IIIONAY MccenoBanuil. IIpuBeIensl 0COOCHHOCTH 3aleranns HEQTEPOIyKTOR
8 30HE BOJOHOCHOTO TOPH30HTA, IS KOTOPEIX TaKKe NpPEeIIOKeHa BEPOSTHOCT-
HO-CTaTHCTHYeCKass Mozets. Ha OCHOBE BBIIBIEHHBIX OCOOEHHOCTEH pacipere-
TIEHUS YTIEBOAOPOAOB B 30HE BOAOHOCHOTO FOPU30HTa Pa3pabOoTaHbl MaTeMATH-

YeCKUe MOJIETH IPOTHO3a HeTe3arpsa3HEHYis 9TOH 30HBL.
B TperheM pasjielie TIOKa3aHA NpPaKTHUYECKas Peanu3allis Pe3ylbTaToB

BEIUENIPHBEIEHHEIX HecTefoBanu# 1o 3amure p. [IsoK 0T He@Te3arpsa3HeHUH,

TS



1. COCTOAHUE USYHYEHHOCTHW NMPOBINEMbI

1.1. Flpuqunk! u nocnedcmeus agapulHbIx cumyauul
Ha Hechmenpoesodax

HedTe 1 He(TeNpOLyKThl — CTPATETHUECKOE CRIPLE, KOTOPOE BO MHOIOM
OIIpeAeIAeT pa3BUTHE SKOHOMHUKH cTpaHbl. [looromy kak B Poccuu, Tax u 3a py-
HexOM [OCTATCIH0 OONLIIOE RIMMAHME YAENSETCS OCBOEGEMIO LTJLIX HedTs
HBIX MecTopoxaeHnit. OcobeHHOCTBI0 Poccuu ABIseTcs To, 9T0 KpYIHEE Hed-
TSHBIE MECTOPOXKICHUS PaCIONIOXEHBl B MAJIOOCBOEHHBIX palloHax CTpaHs!, a
nepepaboTKa HeTU OCYIIECTBISETCS B ICHTPAIBHBIX, HHIYCTPHATHHO Pa3sBU-
THIX padoHax. 270 00ycjaBiIuBacT 3HAYUTEIBHYIO HPOTSIKEHHOCTH MarvCT-
palbHBEIX He(TENpOAYyKTONpOoBONOB. J[MHAaMUKa CTPOHTENBCTBA M BBOJA MAru-

CTpaNIbHEIX TPYOOIIPOBOMIOB IIpuBeaeHa B Ta0I. 1.1.
Tabmuria 1.1

JIMHAMHKa BBOJIA MATHCTPAIEHBIX TPYOOIPOBOIHEIX CHCTEM

[TpoTsaKeHHOCTh MATHCTPANBHBIX TPYOOIPOBOIOB, |
Tomer - TBIC. KM | '
Hedtenposonsl I"a30TTpOBOJIEI
1970 37,4 67,5
1975 56,5 98,7
1980 70,1 1327
1990 95,0 210,0

OcBoenre He(TIHEIX MECTOPOXIEHHM ITpennonaraeT CTPOUTEIBECTBO
BHYTPHIIPOMBICIOBBIX HedTenporoaos. K 1997 rogy obmas AnuHa BHYTPUIPO-
MBICIIOBBIX TpyOonpoBonoB Poccuu coctasmsina 350 Teic. kM. Taxum obpasom, B
HacTosIee BpeMs o Poccun sKcmnyaTapyercsa 6onee 400 Thic. kM HedTenpo-
BOJIOB.

Ha marucrpansrerx TpyOonpoBofax exerogHo IPOUCXOIST ASCATKY aBa-
PHH, YUCIO KOTOPHIX yBenuwuuBaercsa: 1993r. — 32, 1994r. — 38, 1995r. - 4§,
1996r. — 62 [4, 5, 6].

Ha BHYTpHIIpOMBICIOBBIX TpYyOOIIPOBOAAX KOTWYECTBO HPOJUBOB Ha 2-3
mopsnka Ooselle, YeM Ha MarMCTPamsHBIX — B cpeaneM 23600 ciayuaes [13].
CraTUCTHKA TIOPEIBOB HA BHYTPUIPOMBICIOBEIX TPYyOOIIpOBOJAX IIPHBEACHA B
tabm. 1.2 [13].

K uncny maubonee ceppesnsix aBapuil B 1995 romy oTHocHTCs aBapus
MarucTpanssoro Hegrenposona Tyiimass—Omck—HoBocubupcek ¢ monazannem
HepTenpoAyKTOB B p. benad (oxono 460 T); aBapus Ha HaCOCHOU HeTEPOBOJA
Camapa—Jlucyganck (> 2000 1); asapus Ha HedTenporoge Omck—MpkyTck

(215 T).



Tabmmma 1.2

Uy Ci10 MOPEIBOB HEPTEIPOBOIC?
)He@mHme KOMITaHnw, npeanpustast| 1995 rox | 1996 ron | 1997 rox | Cpenuee
A «HK JIYKoiim 3397 | 2626 2314 2779
Jlanrenacuedreras 950 635 525 703
KoransiMHEdTETa3 8 8 8 8
Ypaitaedreras 110 175 137 141
HroxHEBOIKCKHEDTE 1045 931 . 862 946
TepMuedTh 951 701 632 661
Kanuguarpaamopredreras 0 1 0 1
AcTpaxa"pHEBTH 283 175 150 203
AQ «HK KOKOC» 2034 2226 2513 2258
FOranckuedreras 409 447 665 507
Camapanedreras 1625 - | 1779 1848 1751
AO «HK Cyprytaedreraszy 238 1 35 9 94
AO «CHUJIAHKO» - 1148 | 889 1693 1243
YepHoropuehrs 87 | » 75 82 81
Kouamerponeym 383 412 820 538
Bapseranuedreras 3. 1= 1 2
Bapreraused s 13 . 2 0 5
Y IMypTHCD TS L 649 82 697 576
CaparoBredreras 13 17 93 41
AO «Tatuedrs» 5805 6499 4895 5733
AO «Tromerckas HK» 2922 2627 1497 2349
HroxHeBapToBCKHEDTETA3 2906 2602 1496 2335
TromennedTeras 16 25 1 14
AQO «Cubredrey» (Hosbpsck) 9 24 64 32
AHK «bamaedTs» 3847 2958 2679 3161
AO «HK Pocaed1n» 4247 4257 4899 4468
[Iypuedreras 65 54 17 45
KanMuedhTh 71 88 198 119
CrasponoiibHedTeras 2273 2437 2555 2422
KpacxHonapredreras 1401 1448 1513 1454
Haraed s - 106 183 145
TepymuedTH 135 36 294 155
CaxanmuaMopHedTEras 137 88 139 121
AQ «HI'K Cnasuedtry (Meruon) 67 124 62 84
AQ «Boctounasy (ToMck) 491 257 270 339
AQ «OHAKO» (OperbypruaedTs) 813 689 603 702
AO «KOMHM-TOK» . - 323 144 185 217
HK «FOHKO» 0 0 0 0
Murymaedrerasxummpom 136 170 130 145
TIK «ApKTUKMOpHETEras» 0 0 0 0
Beero o PO 25473 23525 21813 23603




B 1996 romy xpynHble aBapUH IPOM3OIIIH Ha He(TernpoayKTONPOBOLE
Tytmasei-Omck—Hopocubupck: B p. benas momano 1000 T HedTH; mpophs
gedrenporoga Tuxopeuk—Jlucraanck: B p. Kpenkas ¥ Ha MOBEpXHOCTE peibe-
$a MCCTHOCTH BRUTEIOCE Honee 2000 T HedTH, HedTSHOE IITHO PACIIPOCTPaNk-
JIOCHh BHU3 IO TeweHHro peky Ha 20 KM; yTedka JW3EIBHOI0 TOIHBa (OKOJIO
100°1) u3 mpomykromposoga Huxnuit Hosropon Hosxku-Pszanb: KOHIEHTpa-
s HedTeuponykros B Boge p. Cynada npessonuia GOHOBEIA ypOBEHE Golee
geM B 10 pa3; pasrepmeruzarus Tpydonporosa Ha HIT Tuxopenx—Tyaice: wa
persed MectHoCTH BRUTHIIOCH 0KOJIO 200 T HedTH, ComepKanue HedTEIPOmyK-
. TOB B BoJie p. 'mara B 2 kM Hybke mecTta aBapuy coctaswio 49 I'JIK; yreuxa
nedtu u3 HI1 Ceizpanckoro ['TI3: oxono 8§ T HedT# monano B p. CuizpaHka.

ITopobHas >xe xapTuHa HaOIONAeTICs Ha BHYTPHUIPOMBICIOBLIX TpyOO-
nposojax. K Haubonee kpyrino# aBapum 1996 r. oTHOCHTCH aBapusi Ha BHYTPH-
- mporzicioBoM Heprenpoone HIAY «MamortoBredT.» (Hedrercrazcrumi
pation Tromenckoit obnactu) — 06BeM BEUIMBIIEHCH He(hTH COCTaBUN 1,6 THIC. T,
3aMazy4eHo 3,5 ra DONOTHOH MECTHOCTH, OKOIIO | ra IOBEepXHOCTH IhAa Ha
p. bonsioi baneik (mputok p. O0k).

AHai3 aBapuiHbIX CUTYALMH Ha HEeQTEIIPOAYKTOIIPOBOAAX IOKA3al, YTO
OCHOBHBIMY IPUYXHAME aBApPWH SBISIOTCS: HAPYIICHHS HOPM TEXHHIECKUX YC-
JOBHH U npoeKTme pemeHnﬁ npu CTpOIfITe.TIbCTBG U M3TOTOBJICHUM OETajleH
1ANYHHOW KOppo3nen —

I(

lp_y()unpOBO/IOB — 39%; HOBPEKASHWE lU_yUUm OROJTOR
34%; BHeWee RozMeHATRIE Fa TPYOOIIPOBOJ, B TOM YHCIE M OT HPUPOJHBIX
ycaoBuit — 27% [4].

Taxk, no nanremv Komurera oxpaHsl IpHpoiHOR cpensl [lepMckoit obnac-
TH, Ha TEPPUTOPUH 001aCTH 3a CYeT HapyIIeHUs CTPOUTEIBHBIX HOPM M MpaBil
NPy Ipou3BOACTBE padot 6 deppans 1995 r. npouzomna yreuka HePTH U3 TPY-
donposoaa Kpacuokamekoro JIPCY. C6poc HedTH MpOU30IIes Ha ITIOBEPXHOCTD
penkeda B xoxwdectse 18 1. [To 3ToM Xe NpHUMHE IIOBPEXIeH TPYOOTIPOBO
AQ «dopoxuux» T. Mxesek, (26.02.95). Ha nmosepxuocTh penseda MecTHOCTH
BBIIMJIOCH OKOTO 12 T BedTH.

3a nepuox ¢ 1989 mo 1997 roari B Poccuu 3a cueT HAPYIIEHUS TEXHOIO-
IHYeCcKoro pexuma npomzomno 26 w3z 50 aBapuil, uto coctasnseT 52%. OT ux
obmiero komudecrsa. Tak, 4 desparst 1989 rona mpousomren NopsB HedTEIPO-
BOJA, ¢ BEIOpocoM HedTenpoaykToR B p. beipMa B pasmepe 12,5 1. Ilopsis Tpy-
oomposona HI'JTY «Kyurypuedbrs» 27 mrons 1994 roma mpusen x ¢6pocy B
p. FOmbim 26,7 T HedTH. 3a cueT KOPPO3uK TPYOONIPOBOIOB B IlepMCcKOH 06ac-
¢ (1989-1997rT.) nponsonuio 34% asapuid. Tak, 19 ¢espans 1997 rona B pe-
3ynpTare nopsiBa wHedrenpopoga WneuHck—CeBepokaMck mpousomen cbpoc
HedTH B KOTHYECTBE 5,5 T.

Psin aBapuit mpou3oIIen 1o MpUIHHEe BHEINTHEro BO3NEUCTRUS Ha TpyOo-
IPOBOJ, B TOM YHCIE H II0 I'e0JOrHUecKuM ycnoBmwiM. Hampumep, Ha 1038 kM
maructpanssoro zegrenposoaa Cypryr—Ilomorx (ITepMckoe paifoHHOE HedTe-



[[POBOJTHOE YIPABIEHHE) B PE3YJIbTaTe CPE3KU 3aJBIDKKU OYIIBI03€pOM IIpO-
usoren copoc 150 T HedTH HA TOBEPXKHOCTE peibeda MeCTHOCTH.

Hamnbonee xpynnas aBapust o Poccuy 3a cuer KOppo3wu Meraiia Tpyoo-
IPOBOMA TpoW3oumUIa Ha He@renposoie Boseli-IonoBHEIE coopyXeHUs
AO «Komunedtsy. Mcropust ee pa3sutus crnexyomas. B wone 1988 r. Guina 06-
Hapy’KeHa repBast Kpyrnuas yredka Hedtu. [Ipotiecc 06pa3oBaHis HOBBIX CKBO3-
HBIX IOBPEKICHUHE HOCHI yCKOPEHHEIH Xapakrep, 4TO, IO-BHAMMOMY, CBHUEC-
TENBCTBYET O NMPEBLIMEHUH OPOra KOPPOIUOHHOHN CTOMKOCTH CTANILHON TPYOLI.
B asrycre 1994 roga npu obcnenosanny Opuio o6HapyxeHO 23 CKBO3HBIX II0-
BPEXKJIEHNS CTEHKU TpyOOIPOBOAa C YCIOBHOH IUTOMIAIBIO TOTIEPETHOI0 CCUCHES
oT 2 10 8 cM”. BBH/Iy 0UeBHIHOIO KPHTHYECKOTO COCTOSHIS TpyOOIIpoBOIa, CO3-
JIABIIErO 3KOJIOIMYECKH OITACHYIO cuTyalluo Ha Tteppuropun 50 ra, HIJAY
«YcunckrepMEeDTEY TOIBKO 26 asrycra 1994 rona npexparuno nojgady HedTu B
Tpybormoron. Hedrenporon Bozell - I'0M0BHBEIC COOpYXEHHS B TCUEHHUE He-
CKOJNBKUX JIET HKCIUTYATHPOBAJICS MPH BBIHYKIEHHO CHIDKEHHOM paboyeMm nas-
nennn 10 40-45% ot mopmarueHOTO. M TOIBKO rHnEpTPOdUpPOBAHABIE MACIIITA-
Obl pasnuBa He(TH, KOTOPEe HEBO3MOXKHO OBLIO HE 3aMETHTh, B TOM GHUCIE U3
KOCMOCa, BEIHY UK 00paruTh Ha ce0s BHUMaHue. 1o pasnuynbiM oneHKaM pas-
MepB! yTeUeK ucuucistores oT 14 10 64 Teic. T, Haribosee BeposTHO — 40 ThIC. T.

B nensax semonyuieHus monagaHus BRIIUTON He(TH B BOAOTOKH H PEKY
Konsa B asrycte 1994 roja Gpiin COOPYKEHBI TPH IHAPO3ATBOpPA, & HA CAMMX
BOJIOTOKAX YCT@HOBJIEHBI OOHOBEIEC 3arpaXAeHus. B pe3ynpraTe TMBHEBBIX JOXK-
nell B KOHIE CeHTAOPS YCTAHOBJIEHHEIE THIPO3aTBOPEI OBUIM pa3pyILIEHBI, 4acTh
e TH U3 HuX nonaia B peky Komra (3agukcuposano 181 ITK).

3a cBEepPXHOPMATHBHOE 3arps3HEHHE, OKpYXarolled Cpefb! NpenbaBieH
uck AO «Komuuedbts» B pasmepe 62,2 mapz. py6. OpHako ara cymMma IHIIE
JACTHYHO VYHTLIBAET II0KA eIl¢ He YCTAaHOBIECHHBIH ymepd, MpUYHMHEHHBIN
OJIEHBVM TACTOUINAM, JIECHOMY U PHIOHOMY XO3SHCTBaM.

OnHa U3 OCHOBHBIX IPHYHH aBapuil — KOPPO3UI METALIOB — 00yCIIOBIIEHA
HAPYUIEHUAMH CPOKOB SKCIUTyaTaluy HedTenpoBomos. B Hacrosiee Bpems
35% Tpyborporo0B sKcInyatupyroTes cBeie 20 ser, 31% — o1 15 o 20 et
i 34% — no 15 net. ITo ganupiv Y. Masypa, [9] 3a 1989-1992rr. 16,8% aBapwuii
IPOU30LUIO0 Ha MaruCTPAIBHEIX TPYOOIIPOBOJAX, CO CPOKOM OKCIUTyaTal[HH O
6 metT, Ha TpyOONIPOBOIaxX CO CPOKOM 3KcIulyaTamuu jgo 10 jieT Ipou3oIio
10,4% asapuii, ot 10 go 20 et — 29,2 % (puc. 1.1).

3a cYeT KOPPO3UH ¢ HATOKEHHEM I'eOJIOTMHecKuX Iporeccos 16 despans
1997 rona B 11 gacos 5a 391 kM pelicteyromero Hedrenposona Camapa—Tuxo-
perk B DHrensckoM pafione CapatoBckoit 001acTH, B paione ceia TepHoBKa Ha
CeNbCKOXO3ANCTBEHHBIX YIO/BSIX, B ABYX KHJIOMETpax IoXHee pydbs Meuerka,
NpUOIU3ATENBHO B 3-4 kM 0T Bonrorpalckoro BOLOXPaHKIHINE ITPOU30LICI
MPOPHIB MarucTpanu ceuekneM 820 MM tpu pabodem fnapienun 12 arw. Ionaga
aedTH B TpyGOIpoBoa OblIa OCTAHOBIEHA Yepe3 3 yaca 30 MUHYT.
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.. Puc. 1.1, 3aBucHMOCTD THCIIa aBapHil Ha MArUCTPaIbHBIX TPYOOIIPOBOAAX
OT CPOKA UX IKCILTyaTalluH

.. K 20 gacam owar 3arpssHeHHs HeQTENPOIYKTAMH CElbCKOXO3AHCTBEH-
HEIX YTOIMH M [SONTOrpajickoro BOJXOXp @HMIMIIA OBIT JOKATH30BAH CHIAM
aBapUiiHO-BCCCTAHOBUTENBHOY CIy:KEBI AT «IIpHEOIKCKECDTSIPORSA» B KO-
nuuectre 160 denmoBek w 35 egUHUIl TEXHUKU PA3JIMYHOTO HaszHaueHUs. Jloka-
NHM3AIAS 3aTPA3HCHHS IPOMIBOIMIACE IyTEM COOPYXKEHHUS 3aIpaluTeNnbHON
JiaMOBI C yCTaHOBKOM IeperryckHoH TpyORI B 4,2 KM OT BIafeHuA pydbs Meyet-
Ka B p. Boary. Kpome toro, o pycny pydss B 3,5 KM 10 Bragenus ero s Boury
COOPYIXEHO 8 IUIOTHH-NOBYIIeK (6OHOBRIE 3arPaXICHIA U3 CONOMBI W KAMBIIIA)
obmieH mpoTsKeHHOCTHI0 okono 1000 M. BEIToTHeHa YCTaHOBKA copOUpYIOIHX
GHUIBTPOB B pycre pyubsi MedeTka, BEIETCS MX peryispHas 3amena. [1s muk-
BUALMHN 3aTPsA3HEHNs B HokiMe pydss MeueTka Ha paccTosHuM 2 KM oT Bosnro-
I'PaJiCKOro BOJOXPAHMIHIIA BEDKKEHE! HeQTIHRIE IaTHA Tnommaasn 600 M7

. AxamuTrueckuil KOHTPONE KauecTsa BOJEl B BonrorpazckoM Borxoxpa-
HUIMINE, KOTOPE BeneTcss OONACTHRIM KOMHUTETOM II0 OXpaHe OKpy Karomel
CpEeHBI COBMECTHO C HEHTPOM II0 ruapoMeTeoponoruy r. CapaToBa Ha paccTos-
Huu 50 kM HEXe o TedeHHUro (cena: CMenoBKa, Y3MOphe JHIENbCKOro pafoHa,
[pusomxckoe u IpusonsHoe PoBeHcKOro paifona), mokasar npersrmesue T1J1K
B 5,2 — 12,6 paza. Yiiep6 oT 3arpa3HCHUS [TIOBEPXHOCTHBIX BOJ COCTABIAET OPU-
eHTHpoBOYHO 11 Mipn. pyo.

Crelyer OTMETUTE, YTO HAPYIIEHHS CIUIONIHOCTH He(QTENpOLyKTONPOBO-
J0B 00YCIIOBIIEHB! TAKXKE NPUPOTHBIMU IpoleccaMu H gsieHuaMu. Tak, B pe-
syapTaTe 3eMierpiacenus na Caxamuae 28 mas 1995 rona nmospexaeno 275,2 xm
MarucTpaipHoro Hedremposoga u 0onee 100 KM IPOMBICIOBEIX TPYOOIPOBO-
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n0B. O0bem pa3THTON HedTH COCTABHII OKOTO 5 THIC, T, ITPU 3TOM 3arps3HeHa
mnomans 39,7 ra.

ITo panmemm M. Masypa [9], motepu HedTH B pesyibrare aBapUilHBIX
IPOJIIBOB Ha IIOBEPXHOCTH perkeda U BOABI COCTARIAIOT 0KOIO 3% OT romosoil
100BIYU HeTH, UTO cocTariaeT okoio 9 miH. T. B. Apenc [1] onesuBaer note-
pu Hetu B pasmepe 25 mun.t/rog. C. OctpoBekuit [14], cehiiasch Ha DaHHEIE
Mesx1yHapogHOro COLHAIBHO-3KOJIOIHYECKOr0 CO0I03a, CYHTAeT, YTO IOTEepH
He(TH COCTABJIAIOT OKOJIO 4,5 MIIH.T/TO.

s upuBeAeHHBIX LandslX BLAHO, 410 HpudleMd Canaluy HedTe3arpas-
HEHHEIX TEPPUTOPUE CTOUT IOCTATOYHO OCTpo. s peuieHus 3Tod mpobiemsl
HeOOXOANMO, ¢ OJIHOM CTOpOHBI, pa3pabaThIBaTh U BHEAPSITH 3(D(EKTUBHBIE
TeXHOJIOTUH CaHalli}, ¢ IPyTroi CTOPOHEBL, — U3y4aTh OCOGEHHOCTH pacnpe/ese-
HUA YIIIEBOJOPOJOB B IIOYBOIPYHTAX, OLCHUBATH IPUPOIHO-TEXHOICHHEIE YC-
JIOBUA CaHalluU Y IPOTHO3UPOBATE He(Te3arpA3HeH .

1.2. O630p Hay4HbIX LUccnedoadaHull pacrpedesieHus

HccnenoBannsa TPOCTPAHCTBEHHOTO pACHpElleleHds YIVIEBOZOPOIOB B
HOYBOIPYHTAX B YCIOBHIX HA3EMHBIX JTAHIITADTOB PA3HBIX IPUPOIHEIX 30H OT-
paxeHs! B pabotax M.A. ['nmazosckoit [2], YO.M. Iluxosckoro [15], HIL Comn-
nesoit [16, 17, 19], EM. Huxudoposoii [10,18], A.A. Obopuna [12], P.A.
I'pyznxoseit [7]. Hemke npusopuTes KpaTKUAE 0020p TUTepaTypsl O 3THi npo-
breme.

Ha ocHosaumy sxcnepuMeHTanbHBIX ganHbix 0.M. ITaxosckum [15] BbI-
SBIIEHB! 3aKOHOMEPHOCTH TpaHCHOPMAITUHE He(TH B IIOYBOIPYHTAX B 3aBUCHMO-
CTH OT IIPHUPOAHO-KIMMATHYECKUX YyCIoBUH (IaHIMadTHO-TeOXUMHUYECKUX
paitoroB). Corracro 3TuM gaHHBIM M.A. 1'71a30BcKas BeLIEISET IUECTH IPYIIIL
MaHAMAaQTRO-1 €OXMMUYECKIX palfoHoB [3].

1. Mepznomuno-mynopoeo-maexcHsie  NAROULAPMHO-2e0XUMUNECKUE
Palionsl (Ha npumepe MyHOPOGO-21€€6bIX NOUE, ULIHOEUA/IbHO-ZYMYCOBBIX,
00J10MHbIX HOYE 1ECOMYHOPBL).

OTH palfoHbI XapaKTEePHU3YIOTCS HAJUYMEM BEUHOMEP3ILIX NOUYBOIPYHTOR,
HCKOTTAGMEIX JIhJIOB, HIMTENBHEIM 3UMHAM TEPHOIOM, IIMPOKMM PacripocTpa-
HeHrEeM 0O0JIOT U 3a00TOUCHHBIX TEPPUTOPHH.

B mynoposo-aneeswix mousax necoTyuupsl (paifon r. JIoGbITHAATH) pac-
TIpeJieNieHie YIIIeBOIOPOIOB 10 pa3pe3y OIPEHEIIeTCS BEIMYMHON 30Hb! OTTaU-
Bagus, no muenuto FO.M. Tluxosckoro [15], mpoHUKHOBeHHE He(TH MPOUCXO-
IAT HA BCIO MOIIHOCTE 305! OoTTauBaHus. KomuyecrBo 3arpsS3HSIONIAX Be-
IECTB, MPOHUKAIOINYX B MOYBOIPYHTHI, HX ILIOMAIHOE PACIpe/IeICHUES 3aBUCUT
0T COpOIMOHHOM CIIOCOGHOCTH MOXOBOH PACTHIENBHOCTH. B 2ToMH 30He HabmO-

JaeTCs HaKoIUIeHue He(TeIpo yKTOB.
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B unnrosuanbro-zymycosuix u O0nomHuix novsax necorysnps! (Hambmv —
ITyp — -Ta3oBckoe Mexypeuse) riybuHa OTTAMBAHWS HOYBOI'PYHTOB OOJBIE,
YeM B TYHIPOBO-IIEeBhiX. [IONCTHIAIONMME IIOPOJaMU 3THX TIOYB SBJISIOTCH
NECKU M CYIEeCH. B 3THX yCIOBHAX pacIIpelelleHre yrieBoJ0pOL0B IO BEPTH-
KanbHOMY NpoGiio HabmrofaeTcs 10 yPOBHs I'PYHTOBBIX BOI. B HapyIreHHEBIX
30H8X (TEPPUTOPHU HeTEPOMBICIIOB) B PE3YIbTATe TEXHOIOTHYECKUX U aBa-
PHAHEIX CHTYauw# Habr0/1aeTCS CKOIUICHUE He(TENPOYKTOB B IPUITOBEPXHO-
CTHOM FOPHU30HTE U B 30HE BOJOHOCHOI'O TOPH30HTA.

B 6onomueix mopgano-zneegvix noysax HeMTH U HeOTENPOAYKTH HAKAII-
TUBAIOTCH B TOPGSHOM IOPU30HTE, ABIAIOIIEMCS XOPOLIUM copbesToM. B riee-
BEIX I'OPHU30HTaX Habmromaercs Mojo0Hoe paclpesiefiese yIrIeBOXOPOLOB, O-
HaKo CollepKaHue HedTenpoyKTOB B HUX HIDKe Ha 2-3 IOpsi/iKa, YeM B Topdax.

Taxum obpazom, pacupeneneHue HeQTH B IOYBEHHO-TPYHTOBOM IIpoduiie
KOHTPOIUPYETCS COPONAOHHON CIOCOOHOCTHIO NOYBOIPYHTOB, TIIyOUHO 3are-
raHUs MEP3NBIX TPYHTOB, IITyOWHOW OTTaMBaHUs, COCTABOM I CBOUCTBAMH I10Y-
BOTPYHTOB. ‘

2. TaeoxcHno-necuvie NAHOMWAPMHO-2e0XUMUYECKUE PAIOHbI (HA ApU-
Mepe NOO30NUCHBIX U 0ePHOB0-HOO030UCHIBIX HOYE 1ECO-MAEeHCHOU 00aacmu
3anaonon Cubupu u lpuypanes).

I'pynma TaexHO-ITECHEIX PaliOHOB PacIlONOKEeHa BHE IMpelelloB paclpo-
CTpaHeHUs BEYHOM Mep3imoThl. J[nd o1ux palloHOB OCHOBHBIMHU (aKTOPaMHu,
BIIMSIOINMMHA Ha paclpelelleHie TeXHOTeHHBIX IIOTOKOB He(TH, SIBISIFOTCS HOC-
TaTOYHOE atMochepHoe YBIAKHEHHE, IIPOMBIBHON PEXUM IOYBOIPYHTOB, IIH-
pOKOe paclpocTpaHeHue 6OXOT Ha HH3MEHHBIX PARHUHAX, HANHUNE COPOIIMOH-
HBIX TOPU3OHTOB (TOPQSHOH, IYMYCOBEIH, HILTIOBAAIBHBIHA).

Tparchopmanus HedTH TPOUCKXOIUT B YCIOBUSX IIOBBIIICHHOI'O YBIAK-
HEHHUs, 970 criocobcTByeT 3HaynTenbHOMY (10 70%) TOpHU30HTANBHOMY M BEp-
THKAJIbHOMY PacCeMBAHUIO He(GTH B IIEPBBIA ISpHOJ TOCIE 3arPS3HeHHS.

B nog30omuCTRIX MIUTIOBHANBHO-TYMYCOBBIX TouBax CpenHed Taiiry
(Cpennee Ilpuobne), pa3BUTHIX Ha aJUTIOBHAILHEIX I1eCKaxX, HedTh (GPOHTAIHEHO
[IPOHUKAET B INIyOh ITOYBEHHOTO MPOGUIL 0 YPOBHS I'PYHTOBLIX BoJ. OTMeda-
eTcs JiBa MaKCHMyMa HaKOILTeHHUs HedTH: BepXHUl ryMycoBsIi (mo 20-30 cm) u
HIDKHUH — B palioHe NepBOro BOIOHOCHOIO TOPU30HTA.

Topdsuarre GoxoTHEIE [OYBEI 06nanatoT OONBIHOR COPOIHMOHHON eMKO-
cT5i0. TTooToMy B Takux Iousax HedTh IPaKTHYECKM BIHTBIBAaeTCS TOPHOM, a
eCIlN KONMYecTBO HedTH IPeBBIIAeT COPOIHORHYI0 eMKOCTh TTOYBEI, TO TIPOKC-
XOIHUT ee MOBEPXHOCTHLIN CTOK BMECTE ¢ BOJOH, HEDKE 10 paspe3y MOYBOrPYyH-
THI 3aTPA3HEHB] HE3HAYNATEIILHO.

B neproBo-nomzomucthx mogsax llepmckoro IlpukamMes HIpH UIHTENE-
HOM BO3IEHUCTBUH HE(TIHOTO 3arps3HEHVS HA OUCHbH IIOJIONOM CKIIOHE HeQTh,
CTEKAIoINas 110 IIOBEPXHOCTH, MOCTETIEHHO IIPOCcadMBaeTCcs Bry0s. B aTHX yC-
NOBHSIX 3aTPA3HAETCS BECh [TOYBEHHBIH MPOQHIb BILIOTH HO IIOPOL00Opasyro-
[IMX [IOPOJ, HO 3arpsi3HeHHE IPOUCKONUT HepaBHOMepHO. MakcuManbHble KOH-
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LeHTpanuy HedTaneix kommoHeHTos FOM. ITukosexuii [15] otmeuaer B Bepx-
HEM OPraHOIE€HHOM IOPH30HTE OYBE! (10 12 M) B B IOTPAHUYHON 30HE MEXNY
TOJI30JIUCTEIM ¥ MIUIFOBHAIBHEIM TOpH30HTaMH (Ha rrybure 20-50 cM). B 6onee
HM3KKC YACTH TIOYBEHHOTO NpOMMIS HEDTAHLIE KOMIIOHEHTH! MTPOHUKAIOT He-
3HAYUTEIHHO.

3. Jlecocmennvle u cmenHoie NAHOWMAGIMHO-2eoXUMUYLECKUE PATIOHDI
(Ha *pumepe onod3oneHnbIX HepHO3EM: 1X noue Tamapuu).

Jns oTux paifoHoB XapaKTepHHI HEIPOMBIBHOUW PEXUM [IOYE, NpEBLIIIe-
HHE UCINapsAeMOCTH HaJ KOJWYECTBOM BBHINIAJAOIINAX OCAIKOB, Qojiee BHICOKMM
panualHoOHHAIH OalaHc, YTO O0yCIaBIUBaeT Oolee OBICTpOe pasnoxcHue Hed-
TENIPOIYKTOB B [I0YBaX U Ha ITOBEPXHOCTU BOJIOEMOB, & TaKKe HCIIapeHHe JIeTy-
quX (Qpaxiuii.

XapakTepHas 4epTa 4epHO3eMOB, ONPEHEIIIOUMX paclpeaencaue Hed-
TAHOTO TIOTOKA, — HAJIHYUC MOULICTG I'YMYCOBOTO ropu3zonta (o 100-120 cm),
HOIIOIIAIOIIETO IPAKTHIECKH BCIO HE(TD, MUIPUPYIOUTYIO C TIOBEPXHOCTH.

OcHogHast Macca HedTu copbupyerca B Bepxrux 30 CM TOPH30HTA, XOTS
ClTellbl MATPaLMK IpOCTeKUBa0TCs Ha TyOuny 6omee 1 M. Taxoe pacupenere-
uye Hed)TU XapaKTepHO I YePHO3EMHEBIX [I0YB PasIMIHEIX PalloHOB CTENHON 1
JeCOCTENHONR 30HEL.

4. Ilonynycmetnrble, RYCMBIHHbBIE U CYXO-CYOMPORUYECKUE JIAHO-
JIACHMHO-2P0 X VU 2CKIE PrUCELL (HO PPI'MEpPe CEEMIIBLY ~oPO-KOPLU¥egbI™
HOYE CYXUX CYOWNORUK.6 ANL"eDOHCKOZ0 ROJIV . CH.0064).

DTy palfoHBI XapakTepu3yIOTCs CYINECTBEHHBIM IIPERBUIICHUEM HCIIapsie-
MOCTH H&J YBIKHEHHEM, HEIPOMBIBHBIM U PE3KO HEIPOMBIBHEIM PEXXHMOM
MOYBOTPYHTOB, MAJTOMOIIHEIM F'YMYCOBBIM ciioeM (1o 10-15 cM), pazperkeHHBIM
pPacTUTENBHBIM IOKPOBOM, OIPaHHYEHHEBIM MM IIOJHOCTBXO OTCYTCTBYIOIIHUM
TOBEPXHOCTHEIM CTOKOM, BBICOKMM pagHallOHHBIM OanaHCOM.

[MporukHOBeHWE HEGTH B INIyOh IOYBEHHOIO IIPOQHIA IIPOUCKXONUT Kak
(dpOHTANEBHO, TaK ¥ IO TpelliHaM ycbixanus. IloyTu Bca macca HedTH 3amep-
XUBaeTCs B BepxHuX 13 cM cnos paspesa. B ropusonte 13-23 cm cojgepxanue
He(TH OBUTO HIDKE HA JIBA TIOPAKA. B HKHEE 9acTH HpoOUis HeTInble KoM-
TTOHEHTHI IPOHMKAIOT He3HAYUTEITLHO. '

5. Bnascro-cybmponuyeckue NAHOMWMANMEO-20XUMEHECKUE PAUOHBI
(Ha npumepe ANIOEUATLHO-TY208bIX 271€e6bIX nou6 KoNXUOCKOU HUIMEHHO~
cmin).

Jlnst oTeX palloHOB XapaKTEepHLI M30BITOYHOC MOBEPXHOCTHOE M IPYHTO-
BOE VBIAXHEHHUE, BBICOKHAE TEMIIEpATYpPHI [I0YB, HEOOIbIIAd MOIIHOCTE [YMYyCO-
Boro cnos (no 10-25 cm).

UnoraTo-riieesas mousa BIAKHO-CYyOTpoTIMuecKoi odnactu Manoro Kas-
xasa (Komxuackas HH3MEHHOCTD) C IIOBEPXHOCTH IPaKTHYCCKU HETPOHMIAeMa
nns webtu. HedTs mpormkaer Ha TiybuHy 00pabaThiBaeMOro Ci10st IOYBBI U
TIPAKTHICCKH BCSA CMBIBAETCS ITOBEPXHOCTHBIMH BOJHBIMH HOTOKamy, 0Opa-

3YIOIMMUCS BO BRpeMs HOXKIEH.
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-7 B HEKOTOphIX ciydasx HedTh B 3TOM THIIE II0YB IIOHAAAET B TJICEBEIA ro-
PHU30HT Ha IIyOuHy cBEInEe 50 CM HO BEPTUKAIBHEIM TPEIIWHAM, CCKYIIHM BHI-
IIeeXKaluil ITOTHEIN ropu30HT. IIpy 3TOM BHYTPHIIOYBEHHEIH TOTOK [BUIaeT-
Cs BIOJIb 3epKajla IPYHTOBLIX BOJ. Bepxtad IPuduna HeQTSHOTO MOTOKA (HUK-
CUPYETCS Ha IOJOIIBE ITOTHOIO BEPXHEIO FOPUZ0TTa, a CojepKaHue HehTH B
I7IeeBOM I'OPH30HTE Ha IBA-TPH IOPAIKA IIPEBBIIIAET CONEPKAHUE OUTYMUHO3-
HBIX BELIECTB B BEPXHEM I'OPH30HTE. ‘

I'meeBrrit pesxum nperoxpanseT HedTh OT OKUCICHUS U 3aePKUBAET 110-
ToK. Pasrpy3ka Hed Ty npoUCXOOUT B MECTaX Pasrpy3Kd IPYHTOBEIX BOX B Jpe-
HA)XHBIE KaHABHI KT Pycla pex. |

6. I'opnole nanowapmuo-ze0XuMuUUEeCKUue paiionbol.

3Ta rpynmna o0seIuHAeT TOPHBIe TEPPUTOPUH, Ile ITaBHBIMU QaKTOpaMHy,
BIHSIOIIUMY Ha MHTPALMIO TeXHOTEHHBIX ITOTOKOB HE(TH, SIBILIOTCI pPelbed
LOBEPXHOC I (KpyLusHa CKIOKA), 1Al HOYBEHHOIO HpoYuis (MOMIROCTE 1 yMy-
COBOTO CJOS). \

ABTOp orMedaeT [15], yTO Ha HONOTUX CKIOHAX ABWXKEHUE HEQTIHOIO
MIOTOKA PEe3KO 3aMeIAeTCs, HeQTh, CTEKAIOas 110 NOBEPXHOCTU TIOYBKI, IIOCTE-
TIEHHO TIPOCAYMBAETCS BIIYOB, 3arpA3HAS BECh MOYBEHHBIN IPOQHUIbL BIIOTE 10
TIOPOA000pasyromuX Mopod. Ha KpyThIX CKIOHAX CYIISCTBEHHO 3aIpA3HICTCS
TOJIBKO BEPXHUI I'YMYCOBBIU IOPH30HT.

P"opHbre sran A THO-TeOXUMUYUCKIE [allonsl XanaKTS, 13YI0TCS. aKTUB-
HBIME “CRPEMEITILIMH TeX I IeCKUMH OBV eHrsIVIr, TelTCIIiTecKy:e A3I%e
HHf B FOPHBIX PaliQHAX MHUIIMUPYIOT IIOTOKH TEXHOTEGHHEIX YIVIEBOIOPOIOB I10
paszioMaM U APYTEM KaHalam, YTO IIPUBOIUT K 3aIrpA3HEHUI0 He(TEIIPOXyKTaMy
N0YBOOOPA3YOIIMX TIOPOJI.

W3 BeIIIIECKA3aHHOTO CACHYET, YT XapakTep MUTPAIMH HehTH B pasiuy-
HBEIX JAHAAQTHO-TEOXHUMUYCSCKIX 30HAX KOHTPOIMPYETCS CHEIYIOIIUMHU OC-
HOBHBIMH (akTopaMu:

a) HaTMYHeM ¥ MOIIHOCTBIO BEYHOMEDP3IIBIX IIOPOJ M INIyOMHOH KX OTTau-

BAHWUSA; )
0) cocTaBOM, CBOMCTBAMH M MOIIHOCTBIO OPraHOIeHHBIX IOPOI Kak cop-
beHTa;

B) COCTaBOM, CBOMCTBAMH HOIACTHUJIAIONIMX IOYBBI TIOPOM, SBISIOIIMXCS
CpenoH, ompenenstonmeil 0COOEHHOCTH paclpeelieHHs YITIEBOMOPOA0B IO pas-
pesy;

I') HaNMYueM M TIyOHHOM 3ajeraHvs IepBOrO BOAOHOCHOIO NOPH3OHTE,
KOTOPBIH OrpaHwYHBacT JabHellIee BepTUKAIBHOE IIPOHHKHOBEHHIE YTTIEBOLO-
POJIOB.

Crnenyer orMeTuTs, 9ro B pabote HO0.M. ITuxosckoro [15] Be nana Konu-
4ECTBEHHAs OIIEHKA BIUSHUS IPUPOAHEIX PAKTOPOB Ha PACIIPEIE/ICHHE YITIEBO-
JOPOIOB KaK IT0 pa3pesy, TaK ¥ IIOIIaaH.

B pabote P.A. I'pysgkosoit, B.A. CypHuna [7] oTpaXeHEl pe3yJIbTaThl
WCCIEOBaHNUH BEPTHKAILHON ¥ TOPU3OHTAIEHOM MUTpalliil He(QTeIpPOLyKTOB
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Ha IpuMepe aBapuiHoro pasnusa He@TH Ha noyBy CaMOTIOPCKOTO MECTOPOX-
[EHWs, Ha TEPPUTOPUH KOTOPOIrO NMpeodrafatoT AEPHOBO-ION30IUCTEIE TIIeeEhle
JIErKOCYTITUHUCTHIE ITOYRBE.

ABTOpEI OTMEYalT [7] 3aKOHOMEPHOCTH TOPU3OHTANBHON MUIpaIuf
HEQTENPOAYKTOB OT I'PAHUIIL! HE(TAHOIO IIATHA, O0YCIOBIEHHEIE TIaBHBIM 00-
PasoM KpyTH3HOM 3¢MHOM ITOBEPXHOCTH. [IpH HAKIOHT MECTHOCTH ITPUMCPHO 110
10° copepxxanue HePTEIPOAYKTOB YMEHBIIACTCH OT IICHTPa HEQTAHOTO IIATHA K
€ro IPaHUlaM IO JHHENHOMY 3aKOHY.

3aKOHOMEPHOCTH BEPTUKATIBHOM MHTpalMy CICAYIONTHe: B LIEHTPE ISTHA
BCs IIOYBa IPOTMTaHA HeMTHIO W HEQTEIPOLYKTaMH, T.K. MUTPAIMAS IIPOMUCKO-
INUT KaK ¢ HUCXOIAIIUMHU, TaK X C BOCXONALMMY [OTOKaMu Biard. s xpas
N4THA B BEPTHKATBHOM pa3pe3e OTMEUEHO Pe3Koe YMeHBIICHUE HedTenpoLyK-
TOB Ha Iybure 12-30 oM, ITO CpaBHEHUFO C BEPXHUAM TOPH30HTOM, a Ha TIyOuHe
CTOSIHUS TTOYBEHHO-IPYHTOBBIX BOJ COAEpPKaHHUE HE(MTEIIPOJYKTOB BHOBH YBE-
TMYUBACTC.

Hccnenosanmsmu H.IT. Conrnesolf, E.M. Huxudoporoit 8 padore [18]
YCTaHOBIICHBI OCHOBHEIE 0COOEHHOCTH TpaHC(HOPMALUH 10UB FOXKHOU Taliry rnpu
He(QTAHOM 3arpSI3HEHUH.

Haunboiee cyuecTBeHHBIE 0COOCHHOCTH M3MEHEHUS TIOUB paccMaTpuBae-
MOTO paioHa 00YCIIOBIEHE] MEXaHUUCCKUM COCTaBOM U CBOHCTBAMU HOYBOOO-
pasyIoLMX [TOPOJ, IPeACTaBICHHEIX Ha OOJBINCH YacTH TEPPUTOPHM JIETKUMU
CYTTIHHKAMH WITH CYIIECSMHE JIEJHHKOROIO U IPEBHEATUIIOBUAIIBHOTO I'eHEe3HCa.

Jlerkuii MeXaHHYECKWH COCTAaB MOYB TEPPUTOPUU UCCIENOBaHUS OIpeIe-
NsieT PPOHTAIBHOE IIPOCAYUBAHIE 3aIrPI3HUTENeH, YTO IPHBOJUT K ITyOOKOMY
M OTHOCHTENBHO pPABHOMEPHOMY DACIpPENeNCHHIO IIOCTYNAIIMNAX BELIECTB B
nouBeHHOU Macce. [Ipu sToM 3amosHgeTcd IopoBoe NPOCTPAHCTBO, BEITECHAECT-
Csl TOYBEHHEIN BO3AYX, T.€. PE3KO M3MEHsAeTcs aspauus 1nous. Ha nmosepxuoctu
obpasyercs IIOTHAS BA3KAS OMTYMUHO3HAs KOPKA MOLIHOCTEIO 3-5 M, eme 0o-
Jnee yxXyiaronas BONHO~-BO3AYILIHBIA PeXXUM ITOYB,

AXTHBHaS MuUTpanus He@TH B II0YBax JIETKOIO MEXaHUYECKOro CocTasa
IPUBOIUT K OBICTPOMY BBIXOXY 4YaCTH 3arps3HUTENS 33 Mpefeshl OYBEHHOTO
podyrIst, YTO CIIOCOOCTRYET 3ArPsA3HEHHUI0 NOACTHIIAIOMMX ITOPO)T W TTOUBEHHO-
IPYHTOBBIX BOA. OTO IPHUBOAUT K CIEAYIOIIMM OCHOBHBIM IIOCHEICTBUSIM:
a) IPOUCXOJT WHTEHCHBHOE BBIBETPUBAHUE ¥ DA3JIOXKEHHE ITOACTUIIAIOIIIX
IJIOTHBIX IOPOJ; O) BOZHUKAIOT CKPHITHIC TEXHOTEHHEIE TIOTOKK HEe(TH, 3arpa3-
HSIOIIHE MPUPOIHBIC CHCTEMBl Ha 3HAUUTCIBHOM PACCTOSHUAN OT HCTOYHHKA WX
IIePBUYHOIO IIOCTYILTEHHS.

Ha xonraxte HedTe3arpsi3HEHHBIX, PBIXIBIX OTIOKEHHH C IUIOTHBIME KO-
PEHHBIMH TIOpOJaMu (B pPacCMATPUBASMOM CIydae - ITIMHHCTBIMU CIIAHIAMK)
IPOUCXOMHUT IIepepaboTka KOPEHHBIX ITOPOJI 10 COCTOSHUS TTHHHUCTOrO CallpOIH-
ta. Takoe aKTHBHOE BBIBETPHBAHUE IIOPOJ OTMEYAETCH BJIOJIL 30H TPEIITHOBATO-
CTH — OCHOBHEIX KaHAJIOB MHIDAIliH 3arpsi3HATENs. B 3aBucuMocTH 0T arumaib-



16

HBIX OCODEHHOCTEH MOPO) aKTUBHOCTH UX BBIBETPHBAHUS HEONMHAKOBA, [I03TOMY
Ooee BBIBETpEIIBIE CIIOU MOTYT 3aJlerarh 10 MeHee IIpopaboTaHHbIMY.

Tpancdopmarys HedTH B MOYBOIPYHTaX NOAIUHACTCS MECTHBIM JIaH[-
mapTHO-TEOXUMHUYECKIM VCIIOBUSIM ¥ MEHSETCS He TOIBKO BO BPEMEHM, HO U B
npocTpascTBe. Tak, ypoBHE HaKOIIeHUS OUTYMUHO3HBIX BelecTB (¥ COOTBET-
CTBEHHO OPTraHWYECKOTO YITepopa) B IOYBOIPYHTAX aBTOHOMHBIX TO3MIHLN
MeHBIIE, 4eM B IOYBOTPYHTAX, 3aIerarolluX Ha MOIYNHEHHEIX nanquiadgTrax. B
YaCTHOCTH, B 30HE I0KHOM Tallry cofep:kaHue Opraguyeckoro yriepoja B nod-
BaxX HYDKHEH YaCTH CKJIOHOB (JIepHOBO-IJVICEBHIX) [OBBIMIASTCS B BEPXHUX TOPH-
30mTax 10 29-40% npu 12-17% yraepona B AePHOBO-IOA30JIMCTEIX TOYBAX aB-
TOHOMHBIX JaHIMAa(TOB, PACIIONOKEHHBIX OIIKE K HCTOYHUKY 3arpsS3HEHHS.

B patore H.IT. Conuuenoii [17] npoBoguTcd aHanu3 oOIMX 3aKOHOMEp-
HocTel u Onuskux GopM npeoOpazoBaHus CBOHCTB MOYB (OTHOTHITHEIX OTBET-
HBIX PEaKIIUil Ha TeXHOTEHHBIE HArPy3KK). ABTOP BBIACIL2T HECKONLYO BapUaH-
TOB BHYTPUIIOUBEHHEBIX IpeoOpa3oBaHUi 3arPA3HAIONINX BEIIECTB U COOTBETCT-
BEHHO HECKOJBKO BAPHAHTOR UX B3aUMOZIECHCTBHA C IIOYBEHHON MaCCOH,

1. Ilpoucxonut pazmeneHye B IPOCTPAHCTIBE [IOCTYIUBIIMX B IIOYBEL MU-
HEpaJIbHBIX COCOUHEHUH B 3aBUCHMOCTH OT CTEIICHH HUX PacTBOPHUMOCTH, YTO
OTUETIIMBO [IPOCIEXNUBACTCA 110 U3MEHEHHUAM COOTHOLUEHUHA MEXIY OCHOBHBIMU
HMOHAMU B Pa3HBIX YacTAX TEXHOTEHHBIX OPEOJIOB (B paccMaTpUBaCMOM Cilydae

[eHEE MONBUKHBIE KapOOHATH (UKCUPYIOTCS B 1H04B4X, OIMXalIuX K UCTOY-
HHKY 3arpasHeHus, CylIb(aTsl MUIPHUPYIOT HECKOJBKO Halblle, XJIOPHABI CO3-
Ja0T BHEITHHUA KOHTYP TEXHOI'®HHOTO 3arpssHeHus. B cooTBeTCTBUM C cenapa-
[{HeH BEIEeCTBEHHOIO COCTaBa TEXHOIEHHBIX IIOTOKOB HM3MEHEHME CBOMCTB B
PAa3HBIX YaCTIX OPEONIOB 3arps3HEHNS HEONUHAKOBO.

2. bonmpmioe 3nadenuwe B XapakTepe BHYTPUIIOYBEHHOTO IIOBENCHUA W
npeoOpa3oBalys MMOCTYIHMBIINK BEIIECTB HMEIOT «XpoMarorpa@uyecKuey» oco-
OEHHOCTH II0YB (B HAaCTHOCTH, CHCTEMA IIOYBEHHBIX NTOPH30HTOB, BEICTYIAIOIIX
Kak reoxumuyeckue GumibTpei-6apreprl). [poucxomur dpakuuonnposanye Be-
IECTB, MOCTYNUBINNX C TEXHOICHHBLIMH ITOTOKaMM, 00YCIIOBICHHOS Pa3IIHbl-
MU QU3UYECKUMH H QH3UKO-XHMIYECKHMU CBOMCTBAMH Io4B. Tak, mpH TocTy-
IJIEHUY B TOYBEI CEIpOH HebTH (CroXHOH cMecH OUTYMHHO3HBIX BEIIECTB M
MHHEPAJIBHBIX PACTBOPOB) IIPOMCXOAHNT BHYTPHUIIOYBEHHOE JIaTEpalibHOe U pa-
JHAIIEHOE PACCIIOCHUE 3arps3nuTelsi. bUTYMHHO3HEIE KOMIIOHEHTE! He(OTH 3a-
JEPKUBAIOTCS B BEPXHOH wacTw nmpoduisd MoYs, a Oolee IOABHIXKHBIE MHUHE-
panbHEIE COEAUHEHUS PacpeIelsfOTCs 10 BCEMY IIOYBEHHOMY NPOGMHUITIO U CO3-
Har0T BHEIIHHUN KOHTYpP TEXHOTEHHOTO Opeoja 3arpia3HeHus. ABTOD OTMEYaeT,
YTO KOHTPACTHOCTB NPOLECCOB QPaKkHOHUPOBaHN 3arpA3HUTEIeH MOXKET na-
XKe BO3pacTaTh BO BpeMeHH.

OIHOBpeMeHHO B [IOYBAX OCYIIECTBIACTCS Donee TOHKOe (GPaKIHMOHUPO-
BaHWE TEXHOTCHHBIX KOMIIOHEHTOB, HalpUMED, IIPH IPaBUTALMOHHO-KATTUIIIIIP-
HOM JBIDKEHUM He()TH B MOYBEHHON Macce IIPOMCXOMUT OIepexarolias copo-
LHsl BBICOKOMOJIEKYISIPHEIX OUTYMHUHO3HEIX BEUIECTB, KOTOPEIE OCEHar0T BBIMIE
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1o Hpodumio 1 OmKe K HCTOYHUKY BO3NCHCTBUS, YeM HU3KOMOJEKYILIDHBIE
COCIUHEHUS.

H.IT. Commnena [17], ncxons U3 aHANU3a BEPTUKAILHEIX U JIATEPATBHEIX
3aKOHOMCPHOCTEH MUTpPallUH 3arpA3HUTeNel, ocobeHHOCTeH (pakiuoHnposa-.
HUSL UX COCTaBa B NPOCTPAHCTBE M BPEMEHH, TOBOPHUT O TPAHCTPECCHUBHOCTH
3TUX IIPOLECCOB H, KaK CIEACTBHE, aCUHXPOHHOCTH BO3HUKHOBEHMS OIHUX H
TEX K€ peakiyil B pa3HbIX YacTAX Opeosia 3arpsa3HeHus (B YaCTHOCTH, B IIOYBAxX
Ha Pa3HbIX PACCTOSHUAX OT UCTOUHHMKA 3arpA3HEHMUS UIIH B Pa3HLIX FOPH30HTAX
OJIHOTO W TOT'O K€ IIOYBEHHOT'O Tefa.

3. BHyTpUIIOYBEHHOE IPe0bpa3OBAHUE 3aIpA3HATENEH U AKTUBHO MpOTe-
xaroue oOMEHHEIE IIPOIecChl MOTYT IMPHUBOAUTE K BOHUKHOBEHUIO COEIUHE-
HUH, KOTOPAEIX He OBUIO HW B MCXOAHBIX [10YBAaX, HU B TEXHOIeHHBIX IIOTOKAX
(omHAaKO YacTh TEXHOIeHHBIX BEIIECTB COPACHIBASTCS 3a Ipeieibl IIOYBEHHLIX
CHCTEM, He yCTigRrast TpAHChOPMINNBATRCI HA TTYTH JIRIDKEHUST B KAK OB «1Ipo-
KaTBbIBaCTCS» 4epe3 BCe IMOYBSHHOC TENO, HC MEHSS COCTaBa), MO0 K yBeTpue-
HUIO KOHUIGHTPAIMH BEIECTB, HCXOIHBIC COUEPIKaHUsA KOTOPHIX B IIOUYBAX OBIIH
HeBelIHKy. Haupumep, Ipu MEKpOOHMOIOTHYECKOM Pa3IoKeHUH HeQTH B II0YBax
IIPOUCXOJUT M3MEHEHHE (QPaKUUOHHOIO COCTAaBa OPTaHWYECKUX BEIECTB 32
CYET BHEJPCHUS B I'YMYCOBBIN KOMIUIEKC IPOAYKTOB Pa3I0KEHUI HEDTH.

Takum ofpazom, aBTop OTMEHaeT, YTO Ha IOYBBI, KDOME CAMOro 3arpsis-
HUTEISA, ASHCTRYIOT U «BTOPUYHBIE HPOLYKIbDY €ro TpaBC(OpMaly U BEHIECT-
Ba, BO3HUKAIOIINE B IIPOIlecce ero B3auMOJIeHCTBUS C TOYBeHHOU Maccol. Ilpu
3TOM B IIOYBBI 60JIee HU3KHX MHIICOMETPUYECKUX YPOBHEH (HIDKHUE TOPU3OHTE]
II0YB B COIPSsDKEHHBIE 110 penbedy IMOYBB! KaTeHBI) MOCTYIAIOT YKE B Pa3HOU
CTelleHy TpaHCchOPMUPOBaHHBIC TEXHOICHHBIE IIOTOKH.

Ilpa pajguarpHOM BHYTPUIIOYBECHHOM PACHPOCTPAHEHUH TEXHOIEHHBIX
MTOTOKOB B 00IIeM Cllydae UMEET MECTO TOT MJIM MHOM C/IBUT BO BpeMEHH Hayaa
B3aUMOJIEHCTRUS 3arPS3HSIONIIX BEIIECTB U IIOYBEHHOM MacCChl PA3HEIX MeHETH-
YECKHX TOPU30HTOB BEPTHKAILHOIO TPOQUIs T0YB, HaOIIOTAI0TCH PaiHalbHaAsk
ACHHXPOHHOCTD ¥ pagHalbHEIN JUCCOHAHC U3MEHEHHIH ICOXUMHUIECKUX CBOMCTB
B Pa3HBIX TOPU30HTAX [IOYB.

Ilpw naTeparpHOM BHYTPHIIOUBEHEOM IEPEMEINEHUH TEXHOTEHHBIX [TOTO-
KOB B IIOYUBEHHELIX KaTeHaX COXPaHAIOTCS TE XK€ MEXaHW3Mbl B3aHMOJICHCTBUS
TEXHOTEHHBIX KOMIIOHEHTOB ¢ IIOYBEHHOHU MACCOH, YTO W NPHU PaJHallbHOHR MU-
rparp: GpakiHOHUpOBAHKE BENIECTB Ha ITyTH IBHXKEHMA [IOTOKA; METaMopu-
3arMs ¥ M3MEHEeHHe COCTaBa II0TOKA BCIICICTBHE NECTPYKIUH M (HpaKiHoHHpO-
BAHHSA COCTABJISIFOIINX MX KOMIIOHEHTOB; 00pa3soBaHHe BTOPHYHLIX IIPOLYKTORB B
pesyibTare 0OMEHHEIX IIPOIECCOB; «CKBO3HOE IPOKATBIBAHMEY OTACIBHBIX CO-
eUHEHNI yepes CHCTeMy IOYBEHHBIX Tell. IIpd 5TOM 3aKOHOMEPHOCTH TpaHC-
dbopmaruy NoYB, HAXOAAIMXCS HIDKE THIICOMETPHYECKH, 0OYCIIOB/IEHE! B3ay-
MOZieficTBHEM BepPTUKAILHOTO JBUKEHHA MHIPAMOHHEIX IOTOKOB B WX HPOQHU-
e, OOKOBBIM TPUBHOCOM M «CKATBIBAHMEM» 3arpA3HUTENII IO MOBCPXHOCTH

[I0YB B COOTBETCTBUH C YKIIOHOM pelbeda.
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CymecTByeT OTUeT)IMBas BHYTPUIIOYBEHHAS JIaTepalbHas aCHHXPOHHOCTE
IIPOLECCOB TPAHCHOPMAIMK CONPSUKEHHO 3SBONIONHOHUPYIOIMX OYBEHHEIX
Tell: HallpEMep, OIEpexaroliee BO3LCHCTBUE Ha IIOYBEHHbIE MAaCChl MHHEPAIE-
HBIX COEIMHEHWH MpHU OTCTaBaHUM MX B3aUMOIEHCTBHS ¢ OMTYMHHO3HBIMU
"'KOMHOHeHraMH TEXHOI'CHHBIX [IOTOKOB.

" HanoxeHHe NponeccoB BePTUKATIHHOTO U NATEPANBHOTO NEPEMENCHUS
6UTYMUHO3HEIX BEIICCTB HMPHUBOIUT K «BeepoobpasHOi» hopMe HX opeosos 3a-
IPSA3HEHUS: CyMMapHas MOIIHOCTEH ITOYBEHHOM TOJIH, 00OrallleHHOW NpuBHE-
- ‘CeHHEIM OpraHUYIeCcKUM BEIECTBOM, B ABTOHOMHBIX IIO3UIHAX Yepe3 4 rofa mo-
cile 3aTPI3HEHUS COCTABMILET OKOMIO 70 CM, a B MOMYMHEHHEIX - 130 oM.
Ilpoucxonut ¥ dpaknrorupoBaHUe OUTYMUHO3HBIX BEUIECTB TEXHOTCH-
" 'HBIX [OTOKOB: GOJIee BA3KHE U MeHee TOJIBHYKHBIE OCTAIOTCS B BEPXHUX TOPH-

' 30HTax IIPOQHIsS noqs, rJie CO3[ai0T CHeLuQUUecKuii OUTYMHHO3HBIH TEXHO-
" TeHHE'H FOpU3CLT, T XCTOPOM cojepxu-ca Gonee 20% opramumeckoro yriero-

'ﬂopozla Bornee HOJIBI/I)KHBIG 6I/ITyMKH03HBIe KOMIIOHEHTHl COpachlBarOTCs B
 HIDKHHE TOPH3OHTHI IPOdUIE U COMPAKEHHEIE MOUBEI. KATEHE] PacipeeneHye
'9THX BEIECTB B IIOYBEHHOM Macce IPA30IUT K YBEIHIEHHIO KOHIEHTPAITHH Op-

TaHHT{eCKOI‘O yrnepoma. Hake B HIDKHMX TOPH30HTax IIOYB €ro COACPXaHue
'Bu3paCTaeT B 2,5-3,0 paza HpoTUB HCXOIHOTO.
T aKUM 06p830M 3aKOHOMepHOCTH pa;:maanoro U HaTepanLHoro pac—

) nOM ¥ KONHYECTBOM He(TH 1 I—Ied)TerOILyKTOB Kak 3a1"p513H5IIOHIeI‘O BEIIIECTRA,
THIIOM U CBOMCTBAMH MOYBOIPYHTOB KaK CPEJBl PAcCIpOCTPAHCHHA 3arpss-
HAONMX BEIIECTR, reoMophOTOTHICCKAMH, THAPOTSOIOTHISCKUMHU U IIPUPO/I-
" HO-KTHMATHYECKUMA YCILOBHSME.

13 0630pa pesynpraros uccaemopauuit [7, 10, 15, 17, 18] BugHo, 410 1O
 HACTOSINEro BPEMEHH He BLIIBJIEHBI BeIyIHe IPHUPOJIHBIE MPU3HAKH, OIpee-
| ITIOHEE OCOOEHHOCTH MMPOCTPAHCTBEHHOTO DPACIIpeIeseHus YIIeBOAOPOLOB
(KaK 3arpsg3HUTels), KOIHYECTBEHHO HE YCTAHOBICHO BIMSHHE TPHPOIHO-
TEXHOI€HHBIX (DAKTOPOB Ha MHTPAIUIO YITIEBOAOPOI0B. ClemyeT KOHCTaTHPO-

*BaTh, YTO KCCNENOBAHME NPOIECCOB MUIPAlMH HedTH B IOYBOTPYHTaX B Ha-

cm;nuee BPEMSI HAXOMUTCS HA CTaIMH HAKOIUISHHS (QaKTHIECKOrO MaTepUana.

n Hrak, mo3HaHHe OOIIIX 3aKOHOMEPHOCTEH IIPOCTPaHCTBEHHON MHIPAalUHH
" TEXHOTCHHBIX ITOTOKOB He(TH U MX KONHYECTBEHHAS OLEHKA ABNISIOTCS BAXHON

 3amaueit. Pemrenue oTol 3aa9y m03BOAET OGOCHOBAHHO OLEHHTH CTEIIEHD 3a-

~ IPA3HEHHS NOYBOIPYHTOB YITEBOXOPOIAMY H JaTh IPOTHO3 CTEMEHH 3arpa3He-
' HI/IH IIOYBOIPYHTOB Ha JAPYTHX ydactkax. ITomydeHHas MHGOpMAINS TO3BOIHUT

BBIOPATH ONTUMATLHLIE TEXHOIOTHE IIPH CAHALIUY IOYBOIPYHTOB.
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2. METOOONOIMMsA OLEHKWA PACMNPEQENEHUA
YMEBOOOPOOOB B NOYBOIMPYHTAX

2.1. Pazrpalanerie yaneac@rpniea an nrnigadn
u paspesy

2.1.1. MeTonuka nccrnegoBaHnia

s onpenenenust comepxanus yriaeronopojoe (YB) B mouBorpyHTax
OBLIM IIPOBEICHBI IONIEBEIE HCCIEJOBaHUA, BKIFOUAIONIMEe B cebs OypeHwue
CKBaXXHH, 0TOOP MOHOJIUTOB, M3Y4YCHHE KEPHOBOT'O Marepyaia, THIPOTSOIOTH-
YECKHX, TeOMOP(OIOTHUSCKUX U JPYIVX YCIOBHH.

s nerelt onTHMEBZANEY pa3BeIOYHON CeTH UCIIONB30BATHCE NaHHbe 00
M3MEHUYUBOCTH HAaUMEHEE BBIIEPKAHHBIX I'€0JIOI0-PA3BEOYHBIX [apaMeTpos

-
(YIIeBONOPOROR) HCCENyeMOH TeppUTOPHE

B namewm cirygae 10 OypeHKs CKBa)YKUH HE OBLIO JaHHBIX O pacIpernerie-

HUM apoMarvdeckux YB 1o nnomaaun 1 paspesy teppuropuu AO «Hedrexu-
MUK, IIO3TOMY IapaMeTphl pasMEIleHHs CKBaXUH OIpeelfllich U3 Cle/lyro-
IAX COOOPaKEHUH.

Ha nepBom stamne onpoboBaHue NPOU3BOIUIOCE PABHOMEPHO 110 ILIOLIA-
¥, ¢ yI8TOM HCTOYHHKOB BO3MOYKHOTO 3arps3HeHus (ex 3TwinbeH3ona—Kop-
yc 401; EMKOCTH ¢ roToBOM Ipomykiued — kopmyca 404 u 405), a Taxxe 10
JaHHBIM OIIpoca PabOTHHKOB O ITPOJIMBAX OPraHUYECKHUX COSHUHEHNN B I'PYHT.

Ha BTOpoM sTame mpoM3BOAMIOCH YIUIOTHEHHE CeTH CKBaXuH. Maxcu-
MaJbHOE UX KOJIMJIECTBO OBLUIO MpoOYypeHOo Ha INIOIIaIKe Hexa 31 xum3aBoja.

Cxema pasmenIeHHs UCCieyeMBIX CKBAXXUH pHBeeHa Ha prc. 2.1.

Onpenenenre 2arpgusSIOMIUX IPYHET BEIIECTB IPOBOITUIIOCE XPOMATO-

rpauuecKHM  CIIocoboM  Ha XpOMaTorpa(be «XpoM» ¢ IJIaMEHHO-
HOHU3AUHOHHEIM JETEKTOPOM 110 OOINEIPHHATON METONMKE.
Pesynbprarsl ananusos npuseness B Tabu. 2.1. OcHoBHEIE cTaTUCTHYE-

_____ T L B L T e i I s ]
CKHUE XapaKTepUCTUuku — B 1abi. 2.2
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Tabmauna 2.2

OCHOBHBIE CTATHCTHYSCKUE XapaKTCPUCTHKU HU3YVYAEMBIX BEeIIUYHH, MI

Cran- | Mumu- | Makcu-
Cpennee | mapTHOe | MaJRHOE | MaIbHOE Kommte-
IToxazarens CTBO
3HAYEHHe | OTKJIO- | OTKJIOHe- | OTKiIo-
npob
HEeHHe |  HHe HEeHHE
beunzox 1,01 0,70 0,01 367 | 59
Tonyon 0,18 0,43 0,01 . 1,99 | 57
Otunbenzon 0,74 0,97 0,01 3,23 27 4
M-1iapaxcuion 0,25 0,42 0,004 3,14 71
OpToxcuiron 0,15 0,12 0,005 0,84 70
Cruporn 0,45 1,22 0,006 6,00 43
W-maca. anpm. 10,21 11,16 0,40 44 80 | 16
U300yT. cnupt ., 20,65 17,11 2,50 . 51,21 16
| Byr. criupr 15,56 24,60 1,60 92,80 30
2-3THIreKCaHol 39,77 74,37 2,00 172,57 5
2-3THIATeKCaHalb 34,56 72,19 1,90 244.00 11
I'nybuna orbopa npob, M ' 2,32 1,99 0,1 9,0 170

2.1.2. OcobeHHOCTN recnor ;eckoro CTpoeHmnn

[IpuponHeIe YCIOBUS TEPPUTOPHH UCCIENOBAHUNA NOCTATOYHO JIETAIBHO
[pUBEEeHB! B pa3fele 3, I03TOMY 3/1eCh JaHa KpaTKas I'e0IorHdeckas Xapakre-
PUCTHKA paiOHa.

Beero Ha Teppuropuu uccregoranuit npobypero 50 ckpaxus. CKBaKH-
HaMH BCKPBITHL aHTPOTIOTEHHEIE ¥ UETBEPTHUYHEIE OTIOXKEHUS, d TAKXKe IIOPOILI
IIENIMHAHCKOIO TOPU30HTA, U3 KOTOPBIX 0ToOpano 6omnee 160 mpob.

AHTPOTIIOTEHHbIE OTIIOKEHUS IIPE/ICTABICHEI B OCHOBHOM IIECKaMHU U IIe-
OeHncTEIM MaTepuaroM. MOIHOCTE 3TUX OTIOKeHHH wu3MmeHsercs ot 0 1o
1,3 M. Iloponb! geTBepTHIHOIO BO3pacTa NMPEICTaBICHE! CYTIMHKAMU, ITeCKaMy
U OpeCBAHO-IIeOEHUCTEIM IPYHTOM. ’

Cyrmuaku TéMHO-0yporo IBeTa, OT TBEPHOU [0 IOIyTBEPHOH KOHCH-
CTEeHUHH, TUIOTHRIE ¢ BKIIOYEHHSMH INEOHT apriyuuTa. MOIITHOCTE CYIJIMHKA
uzmensietcs ot 0,8 o 3,7 M. Hauboxpiras MOIHOCTE BCKPBITa CKBavkuHaMA 16,
17, 18, a nanMenbag — ckBaxuHamy 7, 8, 15.

[Tecku ceporo 1eeTa, BIAXHBIE, MEIKO- U CPCOHE3EPHUCTBIE, CPEHHEN
wiotHocTH. Ilecky MMErOT JIOKANBHOE paclpocTpaHeHue (CKBaxuHEl 7, 15, 17,
19). Makcumanbaas BCKpBITAsS MOITHOCT JJocTrraeT 1,7 M.

JpecBAHO-IIIEBEHUCTEI IPYHT IpenCTaBIcH 00IOMKaMU APTHILIATA C CyI-
TUHECTEIM 3anorautereM 1o 20%. OH TakKe UMeeT JIOKaJIbHOe PacIpoCTpaHe-
Hite, MAKCHMaJIBHAs MOIIHOCTE BCKPHITA CKBRXXWHON 2 1 cocTasiieT 1,3 M.



28

Iloponb! MIeNIMUHCKOTO BO3pPACTa IMPEJCTABICHRl IIECYAHUKAMU K AJeB-
ponuramy, Ilecqanuxu ceporo 1Bera, TOHKO3EPHUCTEIE, TIOTHLIE, TPENIHHORA~
TEIE Ha INIAHUCTO-U3BECTKOBOM lieMeHTe. MOWHOCTE [IeCYaHHMKOB M3MEHIETCS
ot 0,5 1o 3,8 m.

AJIEBPOIIUTE] TEMHO-BUITHEBOTO [(BETA, CPENHEH KpPEIIOCTH, TPEeIIUHOBA-
Thie, ¥X MOIHOCTh U3MEHICTCH TAKXKE B IMUPOKUX npejenax — ot 0 1o 3,8 m.

2. 1 3. VsyyeHue pacnpocTpaHeHusi yrieBoaopoaos
: HO HAOWEAN W paspesy 1eURt UL Ak nullisgubdht,'

Ha ocroRanuu u3ydyeHus NaHHBIX, [IpuBeA&HHEIX B Tabs. 2.1 U Ha cxeme
pasMELICHUS CKBaXHUH, PACCMOTPUM OCOOEHHOCTH paclpeleleHUus OTASIBHEIX
KOMIIOHEHTOB Y B 110 pa3pesy U IIoIaay.

benszon Berpeuer B 31,7% Bcex uccnenosanubx 1Ipod. Kapra pacnpene-
neHus OeH30ja NpuBeleHa Ha puc. z.2. M3 puc. 2.2 BUAHO,.UTO IMOBEHIIIEHUE
KOHUCHTpauuil Oenzona . waburogaercss B 3alafHOM YAaCTH INIOMIAJNKH, MaKCH-
MalBHEIS KOHIEHTpaluy oTMeueHs! B ckB. 2. Heobxonmumoe oTmeruTs, uTo Sex-
3051 0OHApPYKEH TONBKO B 3alaHOH 4acTH, Ha BOCTOKE, B OTOOpaHHEIX I1pobax
ero Her. Ha puc. 2.3 npusenena ructorpaMma 1o 6eH301y, KOTopas NOKa3biBa-
eT, YTO 3aKOH Paclpe/elleHus acUMMETPHUYEH, ¢ MOJAILHEIM HHTEpBaioM 1,0-
1,5 mr/i (Mona pasua 1,1 mr/m). KonnenTpanus 6ensona Belme 2,5 Mr/m BcTpe-
YaeTCs PEIKO. Y CTaHOBUTEH KAKyr0-IkD0 IeHJEHIMIO B H3MEHEHHH KOHILICHTpA-
Nyl OeH3071a IO Pa3pes3y OTIGKEHUM 10 UMEIOWMNCH aHHbIM He IpeacTaBii-
eTcsi BO3MOXHBIM. Koppersiuonnas ¢BI3b MeXIy HUM U rimyOnro# ordopa co-
crasngeT 0,18.

Memanapaxcunon. Ha puc. 2.4 BUIHO, YTO MeTallapaKCHION Ha HCCIe-
IyeMOll TeppHTOpWH B OCHOBHOM OTICYTICTBYeT, OH (KOHUeHTpauus Oosee
0,5 MI/im) nmoxanuzoBaH B mpefelaX CeBepo-3allaaHoil wacTH ydactka. Makcu-
MaabHBIE KOHNEHTpawy HabmoaaroTes B ckpaxuHax 5, 17, 19, Pacnpenenenne
JAHHOTO COeIMHeHus opHoMozanpHoe (puc. 2.5). Bribopka xapakTepusyeTrcs
HalW4HeM 3HauYeHMH BO BCeX HWHTepBanax, ¢ MojanpHeM uyTepBamoM (,05-
0,10 mr/a (mMona pasna 0,086 Mr/x).

Ilo pa3pe’y BRIABHTEH 3aKOHOMEPHOCTH PacIIpe/ieie s MeTarapakculiona
He yIanoch. YCTAHOBIEHO, YTO 4HOMAJIGHBIE KOHI[EHTPAlMHd HAOJIOJAIOTCH B
ckB. 19 B unTeppaine ryoun 4-5 M (3,14 Mr/n), ZaHHBIE TPOOB! IUTOIOTUHECKH
NpEACTaBJIeHEl TeCKaMu ¥ TIeCYaHuKaMHy, T.€. XapaKTepu3yI0TCs IOBEIIIEHHLIMU
EMKOCTHBIMH CBOMCTBAaMHU H, KaK CJIEICTBHE 3TOr0, MaKCUMAaIBHOU BO3MOKHO-
CTBIO HaKarumBaTh YB.

Opmoxcunon. Tlo noctpoerHol xapte (puc. 2.6) BUAHO, YTO IOBBIIIEH-
mele xoHIeHTpanuu (0,2 MI/) OPTOKCHNONA JIOKANA30BaHel HO IUIOMEHM TaK
&Ke, KaK 0eH30la ¥ MeTarnapakCHiIoNa. JTH KOHIEHTPalMH 3a(UKCHPOBAHEL B
ckB. 1, 5, 15, 17 u 19. Pacnpeenesue OpTOKCUIONA NPaKTHIECKH HOPMANbHOC
B WHTepBasie Kouuenrparmi 0-0,3 mr/n (puc. 2.7). O0mel TeHAEHLIHUH B pac-
TpesieJeHUH OPTOKCHIIONA [0 paspe3y IPYHTOB He HabmomaeTcd. Heobxomumo
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OTMETHTh HaJIU4He BBICOKMX KOHIIEHTpAaIlUK B CKB. 5 Ha Irybune 1 M, B ckB. 17
na rryouHe 2,0 M 1 B ckB. 3 nHa riybuse 3,0 M.

CorocraBienyie KOHIGHTPAUHH MEeTAIlapakCUIoNa M OpTOKCHIIONE ITOKa-
3aJI0, YTO MEXIy HUMH HMeeTCs 3HadyUTelIbHas KOPPEeNALHOHHAS CBSI3b, HO B
npenenax 3TOH CBA3W HaONONarTCId HeKOTopble ocobenmocty. Jiist GONbUIEHE-
CTBa IPOb CBA3b MEWJIY KOHIEHTPAIMSIMY JHUHeHHas (1o yriom 45°), T.e. ux
KOIHMYECTBO B IIpo0ax NpakTHYeCKU OAWHAKoBoe. Bropas ocobeHHOCTE 3aKIIr0-
YAeTCH B HATHYUH CBA3H MEXIY HUMH CO CMEIEHUEM B CTOPOHY IMOBBIIIICHHAIX
KOHLIEHTPAIMH METOIApaKCHIIONa, OTHOCHTEIBHO OpToKcuiona. B cks. 19 Ha-
GIIE0AFOTCS BRICOKHE KOHI[EHTPALMH METAIIAPAKCHIIONA H HU3KHE — OPTOKCHIIO-
na, TpUYéM BEICOKUE KOHIIEHTPAIIMH OTMEYEHB! B IP0Oax Iecka 1 IecuanuKa.

Crmupon. PacripemelieHye CTAPONIA IO IUIOMIAAH 110 CPaBHEHMIO C BEITIIE-
OIMCaHHbIMY COeIUHEHHsMY Ooliee ytoxanuzoBaHo (puc. 2.8). O o0HapyxeH
TOIRKO B 43 mpobax (puc. 2.9). Bricoxue KOHTEHTpaUuy o0HapyIKEeHR! B Npobax
ckB. 16, 17, 19, B ckxB. 19 — ma rmybune oT 4 10 5 M. B necuanukax KoiaudecTBo
CTHUpPOJa aHOMAaJIBHO, TOTAa KaK BBIIIE [0 Pa3peldy KOHLEHTpPAUWH ero He3HAdU-
TEJIBHEL

Smunbenzon. Ha Kapre KoHIEHTparwy 3Tundersona (puc. 2.10) BuaHO,
4TO ero pachpefielicHue 10 IUIOUIagH aHaJorHvHo Oensoiny. I'HcTorpamma 1o
atunbensorny mpuBeseHa Ha puc. 2.11. B mrTrepsane 0-0,25 Mr/n Haxomurcs

MaKCHMAaNbHOS KOJHYeCTBO Ipos, a B uHTepBaie 0,25-1,50 Mr/n 4acToThl
BCTPEYaEMOCTH KOHIEHTpALH ITpaKTHYecKH OquHaKkoBsl. KoHleHTpanuu 6osee
2,0 mr/n BrUIBNEHB! ¢ yacToTOH Berpedaemoctd 0,19. Dtunbenszon BcrTpedeH
TOJIBKO B 26 npobax: B oHOM npobe — ckB. 2, 3,4, 5, 10, 11, B aByx — ckB. 13, B
Tpex npobax — ckB.12, B yeThIpeX — ckB. 16, 17, 19. Bricokast KOHIIEHTpaLUs
Habmromaercs B cks. 19, 17, 16, 11. Ilo pa3pe3y BEABHTH 3aKOHOMEPHOCTH pac-
IpEEIeHHs He YAalOCk.

Tonyon Berpewen B 37 mpobax. Beicokue kxonueHTpanuu oOHapyXeHb! B
ckB. 19, 9/6, 1/5 (puc. 2.12, 2.13). B ckB. 19 BrICOKHE KOHIEHTPALUK O0HAPY-
KeHEI Ha riryOouHe 4-5 M ¥ IpHypOYEHSBI K IIeCKaM U IECYaHUKAM.

Pactpenenenue ToIyona MONYMHSAETCS CIENYIOIMIEH CTaTHCTHUSCKON 3a-

BHCHMOCTH (TIpH 9acTore BerpedaeMoctd r=0,55):

Kr=-0,0366+0,163 A, 2.1)

rae Ky — konuedtpaius Tomyona, Mr/i,
h — rryGuna ot6opa npob, M.

Hzomacnanwviil anvoezud BerpedeH B 16 npobax. 3Had4eHus KOHICHTpalui
U3MEHSIOTCS 0T cliefos 1o 45,2 mr/i B ckB. 13/6 (puc. 2.14). Heobxomumo oT-
METHTh, YTO JaHHOE cOeJiHeHHe OTCYTCTBYET Ha 3allajie ¥ BOCTOKE TEpPPHUTO-
pun. Bricokue koHueHTpanmu Habionarorcd B ckBaxuHax 19/6, 18/6, 16/6,
13/6, 6/5, 11/6. I1o pa3pesy KOHIEHTPAIHH H3MEHIIOTCS Xa0THYHO.
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Hopmansno-macnaneiii anmvdezud KONMHECTBEHHO OIPENENEH TONRKO B
ckB. 17/6. Cnenpr 06Hapy)KeHI>I B ckB. 19/6, 2/5, 11/6, 15/6, 14/6, 6/5, 3/5, 13/6,
5/5, 16/6. '

Msmenenue KOHIGHTpaUHH u300ymunosozo chnunma TPWREHEHO WA
puc. 2.15. Bricokne KOHIeHTpauuy HaGmonaoTes B ckB. 13/6, 78, 88, 3B, 25,
PACIOI0KEHHBIX B I0KHOKH ¥ IOTO-BOCTOYHON YacTH IUIOWIAJKH. AHAJIOTHYHO
pacpoCTpaHaercss U Hopmanvheli oymunccerii cnupm (puc. 2.16). Koaddrrmu -
€HT ¥ MeXay criupramu paseH 0,55. ’

I3meHeHte KOHIICHTpAUH 2-3THIrEKCaHoa [0 IUIOHIa I IPUBEASHO Ha
puc. 2.17. ToBbIIIeHEEE KOHIEHTPAIME BCTPEYEHHI B paifoHe cKB. 14/6.

IIpoBen€HHBIH aHATH3 KapT, IOCTPOSHHBIX B U30IMHHUSX MOKa3bIBAET, YTO
CYIIECTBYET JIeNCHUE IIOIAAH 110 KOINYeCTBEHHO-KaYeCTBEHHOMY COCTaBy Ha
JBE 30HEl — 3aIaHYI0, B KOTOPOH pacllpocTpaHeHa IpyIira apoMaTHYeCKUX yI-
JIEBOJIOPOIOB € OTHOCHTEIIHHO HEBBICOKMMH KOHIEHTPALIUSIMU, X BOCTOYHYIO,
3arpg3HEHHYIO KHCIIOPOACOIEPXKalIMU IIPOU3BOHBIMA OyTaHa.

Kapra pacnpenenenus cymmapHOro KonuuecTsa YB mpusenaeHa Ha
puc. 2.18. Ona noaTBep:KIaeT, 4TO BBIAEISIOTCS ABE 30HBL: 3allajHas, I71e CyM-
MapHas KoHUeHTpanus ¥YB wmeneme 10 MI/m, ¥ BocTrouHAs, e OHAa BBIIIE
10 Mr/i1, 3a HCKIFOYEHUEM CKB. 3/5.

Ji1a 3armagHON YacTH UcClienyeMOol TeppHUTOPUU paclipelie/IeHAe CyMMEL
YB xapakrepusyercs aCUMMETPHYHBIM BHIOM C MOJAIIBHBIM HHTepBaioM O-

1,0 mr/n (mpu moze, pasroit 0,6 mMr/i), npy cpeiHeM 3HaueHuH — 4 = 0,86 mr/u.
Bup racTorpamMMel TIOKa3hIBaeT, 9To oHa OJH3Ka K TOTHOPMAIEHOMY pac-

npenenexuo. CpeHekBanpaTUYHOE OTKIOHEHUE () A NaHHOH BelWYHHbL —

0,81 mr/n. Ucnone3zys mpapwio 30, pazienuM cymmy YB Ha HOpManbHYyrO U
AaHOMAJTBHYIO COCTaBJI}HOIIII/Ie U3 YCIOBUH, YTO aHOMAaNbHLIC KOHIEHTPAUH —
3T0 T€ KOHUEHTPALINH, 3HAYEHNS KOTOPBIX OOJBIIE BeTHIWHE]

X+30=0,86+3x0,81=3,29 mr/11. (2.2)

TCIOLA AlICMabHble KOHICHTpanu: Gonbiie 3,29 M/

PaccMoTpuM IIpuMeps! paclipe/IeeH s yIIeBOI0poIoB 10 paspesy. AHa-
M3 TIOKA3BIBAET, 4TO IO paspesy HccilenyeMOH Tomly OSH30J He HMeeT 3aKO0-
HOMEPHOro pacupeaeneHus. MeTanapakcHIonbl 0OHapykeHsl B 3HAUUTEIHHOM
KOJIHYecTBe 00PasioB, IPH 3TOM HaOIIOAACTCA HEIBHOBLIPAXKEHHAS TCHIEHIIHSA!
C yBeNWYEHHEM INIyOMHBI UX colepiKaHue yMeHblnaercs. Pasmax BBEIOODKH 110
3TOMY ITOKA3aTeTr0 Hyke, dyeMm y OeHzona. OpTOKCHUIION TaKXKe CONSPXKHUTCS BO
MHOTHX IMpo0ax, ero pacupeeieHie 10 pa3pesy HOJIUHACTCS TOH Ke 3aK0HO-
MEpHOCTH, 4TO ¥ y MeTanapakcuioios. CTHPOI, STUIOEH30T B TONYO 00Hapy-
KeHb! B HeOOIBIIMX KONMHYECTBAX 00paslioB, II03TOMY ABHOBLIPOKEHHOH 3aKO-
HOMEPHOCTH WX pacripe/IelIieHus 10 pa3pesy YCTaHOBUTE JOCTATOYHO CIIOXHO.
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Ha puc. 2.19 mprBeneHsl TpaduKu paclpereieHds YITIEBOIOPOIOB IO
paspesy ckBaxuH 17 u 19. 13 puCYHKOB BHIHO, 4TO B CKB. 17 YINIEBOIOPOJIEI
IpAYPOYEHB! X CyrNIMHKaM B HHTepBane riayou: 1,5 4,0 M. B cxB. 19 3akoH pac-
IpeaeneHus YIIEBOA0POI0OB N0 Pa3pe3y HECKOIBKO OTIHYCH OT BEIIIEYKA3aH-
HOro, OCH30I U OPTOKCHIION IMPUYPOYCHE! K CYINIMHKAM, HX KOJUYECTBEHHOE
COZEpKaHHe YBEIWIUBACTCS ¢ YMEHBIIEHUEeM TWIyOUHEI, a COJePKAHWe MeTarna-
PaKCHIIONa, CTUPOJIa, STHIOCH30JIa U TOIyolla, HA00OPOT, C YMEHBIIEHHEM [Ty~

OUHBI CHHUKAETCS.
Taxum 006pazoM, TPATHIIMOHHBIE I'€0JOTHIeCKIe METOHEl HE O3BOJSIIOT

LOCTAaTOYHO HaAEXKHO BBIIBUTHL 3aKOHOMEPHOCTH pacIpelelleHust yriieBoJ0po-

JIOB IO PA3PE3y HCCAETYEeMOM TOIIIH.
JUIs pelleHUs HOCTaBIEHHOW 3afadd HCIIONB30BaHbl BEPOSTHOCTHO-

CTaTHCTHYCCKIE METOAR! U, B "JaCTHCTTH, pEFPBCCHOHHBIfI aHaJIH3.
C}’U.IHOCTB PETPECCHOHHOIC aHaIN3a — H3YICHUC 3aBHCHMOCTH MEKIY

pE3yNBTATUBHBIM IIPU3HAKOM Y ¥ HaOJIFOJaBIIUMMCS TIpPU3HAaKoM X. B kauectse
pe3yIbTaTHBHOIO IPHU3HAKA J HAMH UCHONB30BaHb! JaHHBIEC O0IIEro KOJTHYecTBa
yrnesonoponos (cM. Tabn. 2.2), HabmroaBIllerocs IpusHaka X — nIybuna 3ane-
raaus npod (cM. tabm. 2.1).

Hzyuenue B3auMOCBs3€H IIPOU3BOAUIOCE C IIOMOIIBIO JIMHEHOH U HeJlu-
HEHHOHN perpeccuil o AeBsSTH YpaBHEHUAM. Pe3ynsTaThl perpeccuii mpuBeIeHb!
8 1d0u. 2.2, GOpuaboTKa pe3yibTdTos nalurOuehtil MOKA3hIBACT, YTO COJIEPIKa-
HYe YIJIeBOJIOPOAOB B IIpobax IpyHTa 3aBUCUT OT ITyOMHBI UX 0TOOpa — C yBe-
NUYeHUEM ITyOUHBI COMIEpKaHUe YTISBOIOPOIOB BCEid YMEHBIIASTCH.

Ilpu pacuére momydeHsl cremyromue 3Hadenus y = 0,8644, x =2,3773,
o) =0,6568, H(x)=1,4855, (v)=08104, (x) =1,2188, V(y) =0,9376,
Vix) =0,5127.

LS IpOBEPKY TIpaBHJILHOCTH BBIOOpa MaTeMaTHYECKON MOJIeNny Heo0Xo-
IHEMO IIPOBEPUTH 3HAYMMOCTE YPaBHEHHA perpeccuu. s OueHKH 3Ha4NMOCTH
npoeepstot runotesy Ho: [;1=0 (uynesyro). Eciau oHa oTBepraercs, TO CUu-
TANOT, YTO MEXIY X U V HeT cBszW. [l MpOBEpKH HyNeBOH IMIIOTEZE! HCIOMIE-
3YIOTCSA OCHOBHBIE TIONOMNEHMUS TUCHEPCHOHHOIO aHANHM32 O PA3BUEHHH CYMME
KBaJpaToOB Ha ciaraeMele. O0mas cymMMa KBagpaToB OTKJIOHESHUH pe3ylbTaTHB-

HOTO Ipu3HaKa (J = Z(y ~ )7)2 pasnaraeTcd Ha cymmy (J; (Cymmy, xapakrepu-
3YIOULYO BIHAHAE Tpu3Haka X) ¥ (J; (0CTaToYHY CyMMY KBaIpAaTOB, Xapakre-
PU3YIOLLYIO CYMMY HEYYTEHHEIX (DaKTOPOB).

JUNst poBEPKH HyJIeBOM I'MITOTE3E! BHIYHCISIIOT CTATHCTHKY I, KoTopast
umMmeeT pacnpeneneuue Oumepa—Crunexopa ¢ K = 1, Ky = #-2. o ypaBHEHMIO
3HAYMMOCTH ( W 9YHUCHy crereHeidl cBobombl K| M Kp HaXOHAT IO Tabiuiam
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F-pacrpezenenus xpurideckoe sHauenne [ug, = o Ecnu > Fl g, Hynesyio
TUITOTE3Y OTBEPraloT, YPABHEHUE CUUTAETCH 3HAUUMBIM.
g ypaBHEHHS perpeccHu

y=1,784 — 0,616x + 0,07652x* (2.3)
kputepuit Gumiepa F = 3,68, npu crereHsx croborkl #-2 =63, k1 =1, Ky = 63
¥ ypoBHe 3Ha9uMocTH & = 0,05 HaxomuMm Fl.g, = 4,0. Conocrasnsasg F u Fie;,
wabiogaeM, uto F = 3,68 < Fiu6, = 4,0, ciexosaTensHo, HET OCHOBAHUHE OTBED-
raTh HyJIeBYIO IHIIOTE3Y, T.€. YPaBHEHNUE PErpecchy He3HAYNMO, BEIOpaHHad Ma-
TeMaTH4YecKas MOJIETh He COrJIaCyeTCs C OKCIIEPUMEHTAIBHBIMU JaHHEIMH.
YpaBseHue perpeccuu BuAa

Y =0,35377 + 0,92321/% (2.4)

HMeeT HauMEeHLIIYIO OCTaTodHyro auciepcuro /{ = 0,59281, cooTBETCTBEHHO
xpurepni ®untepa F = 8,02. Conocrasisst F'u Frg= 4,0 mpu k1 = 1 m K, = 63,
HabmomaeM, uto F = 8,02 > F 5, = 4,0. 3HaunT, BeIOpanHas MareMaTHYecKas
MOZEeTb JOCTaTOYHO XOPOIIIO OIMCHIBAECT SKCIIEPUMEHTANIbHEIE IaHHEIE.

Taxev 00pazoM, BEpOSTHOCTHO-CTATHCTHYECKHE METOIRI 00pabOTKY HH-
(popMaluy TO3BOJIMIM REISIBUTE 32KOHOMEPHOCTY paclpelelIeHUs YITIEBOI0pO-
JIOB IIO pa3pe3y HCCIENYeMOH TONUM, C YBeNWYCHUEM IIIYOWHBI CONEPKAHHC
YIIEROAOPONOB B IpobaxX rpyHTa YMEHEIIAeTCs.

IIpoaHamusupyemM MONydYeHHYIO 3aBACHMOCTS. Ilycrs 2 VB =3,3 wmr/n,
orcrona h = 0,63 m. M3 aroro cnenyer, yTo A0 rnydurs! 0,63 M 1pociexuBacTcs
YCTAHOBJICHHAs paHee 3aKOHOMEPHOCTE paclpeneilcHus ¥YB. AHanoruyHbIM Iy~
TEM IIOJIyYCHa ¥ MUHUMAJIbHAS TIIyOHHA, Ha KOTOpoit YB oTCyTCTBYIOT, OHA CO-
crapiger 2,3 M. Taxum oOpasoM, HOIYYEHHAs MOJENb paclpefeneHus YB 1o
paspe3y NOKa3kIBaeT, HACKOJIBKO MIYOOKO 3arpsi3HAeTCS IPYHT.

ITpoeepum, Kak OIUCHIBACT IIONYYEHHAS CTATHUCTHYCCKAs MOJENb peasb-
HOEe paclpelieleHre KOHUeHTparyi no riyOuHe. YcTaHOBIeHO, yro w3 19
CKBaXUH, NPOOYPEeHHLIX B IIpejefiax 3amafHOTO yJacTKa TeppHropuy, B 12
CKBOXUHAX pEaIbHOS pacupefelieHue CyMMBI KOHIEHTpaluud COOTBETCTBYET
MOJENBHOMY, T.€. ¢ IIyOuHON KoHneHTpauuu Y B yorsarot. B ckxB.6, 10, 14, 19
KOHLIGHTpaLmy ¢ NIyOuHOME BO3pacTaroT (MHBepcus Moaenw). B cks.15, 16 yc-
TAaHOBUTBH KaKYIO-ITHOO 3aBUCHMOCTE II0 TIYOWHE, IT0 MMEIOIUMCS TaHHBIM, He
NpeCTaRIAETCS BO3MOXHBIM. HeoOXomuMo OTMETUTE, YTO BBICOKHE KOHIEH-
Tpalldu BCTPEUeHE! B ¢kB.1, 2, 16, 17, 18, 19 ma rixybune 2,3 M, B CKB.16 — Ha
rnybuse 3,0 M, B ckB.19 — Ha rny6unax 4,0; 4,5; 5,0 m.

Bo3zHuKaeT BOIpOC, KakoBa OIS KaXKJOHM M3 UCCIENyeMBIX XapaKTepH-
CTHK B cyMMapHoil xorrertparuu YB (2 VB). [iist 3Toro mocTpouM u IpoaHa-
JH3EPYEM KOPPESISITHOHHEIE ITOJIS.

Bzanmocssse Mexay 2 VB u Gensona npusenena Ha puc. 2.20. 13 pu-
CYHKAa BHJIHO, YTO BEIIeNETCS ABa o To4yeK. [lepBoe, Korja npy yBelIHIeHHN
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cogepxanus 6ensona 2 VB 3aK0HOMEPHO IOBBIMIAIOTCS, U BTOpoe, Korjaa OeH-
301 ¥ YB Mexy co60# He KOPPelHpYIOT, IPHYEM 3TO OTHOCUTCS U K HOPMAlib-
HOW, i K aHoMabHOM cocrasmmommym. Ilo 2 VB aHoMansHIX KOHLEHTpaimi
(6ompme 3,3 mr/m) 10, mprraém 4 cHOpMUPOBAIECE 32 CYET MOBLIIIEHHS CONED-
xanus Oensona (cks.l, rir. 5,0 m; cks.17, t1. 2,0 M; ckBs. 18, rom. 1,0 M; ¢KB. 2, 1.
3,0 m). Heo6X0oxumo OTMETHTE, 4TO B CKB. 2 B Ipobe Ha riry6use 1,0M KOHIICH-
TpalllH OMU3KK K aHoManbHbM (3,149 Mr/n).

Bsaumocssize  sTmiGeH30oma ¢ 2 YR  OPAKTHYECKH  OTCYTCTBYET
(puc. 2.21). Habmogaercss Bu3yagbHas 3aBHCHMOCTE TOJIBKO Mo 4 mpoGaMm, M3
KOTOPBIX 2 — aHoMalbHble (cKkB.19, ri. 4,5; 5,0 m).

Bzaumocssa3e oprokcunona ¢ 2 YB HabmomaeTcs 1py He3HAUUTEIBHEIX
KOHUEHTPAIMAX, TOrAa KaK [IpY aHOMaJbHBIX KOHICHTPALHSX OHA HapYIIaeTCs
(puc. 2.22).

Koppenamuonnoe none  Meramapakcunona u 2 YB mpusereno ma
puc. 2.23. OTcrofa BUIHO, YTO JoJel MeTarnapakCHIola BO MHOIOM OIpees-
ercs conepxanue YB B ckB. 192 Ha 1. 4,0; 4,5; 5,0 M.

Ipu xoppemnsiun 2 VB co cruponom (puc. 2.24) mabarogacM Halugpe
CBS3¢# IIPY BBICOKHMX HUX KOHIEHTPALMIX, KOTOpEE DUKCHPYIOTCS B CKB. 19
(rm. 4,0; 4,5; 5,0 m), 17 (r1. 3,0 M), 16 (T 3,0 m).

Cpasn Mexny TonyonoM u 2 YB npusesena ra puc. 2.25.

BEIIOIHEHHBIH KOMITIEKCHBIN AHAJIM3 TIOKA3BIBAET, YTO U3 BCEX PACCMOT-
PEHHBLIX CKB@KWH BHIEISIETCS CBOUMM aHOMAIBHBIMHA  KOHIIGHTPAITMSIMHU
CkB. 19. Ecnu B OCTaNBbHEIX CKBaXKHHAX BBICOKVE KOHUEHTPAIIMH HaOJIFOHar0TCH
B OCHOBHOM Ha riybuse 1-2 M, TO B HaHHOM CKBa)XXUHE OHU OIpPEHEJIeHb! Ha
rryounax 4-5 M, aHoMajbHbIC KOHIIGHTPALlMM BOZHUKIM 32 CYET MeTanapakcH-
10Ja, CTUpona, 3Tuden3o01a ¥ Toiryona. B cks. 17 Ha rimyOuse 3 M 3adukcupo-
BaHa Ipoda, KoTopas Mo CBOMM KOJIHYECTBEHHO-KaYeCTBEHHBIM XapaKTEepUCTH-
KaMm Onmska k mpobam, oToOpaHHBIM K3 cKB. 19. Ha ocransHON TeppuTOopHn
KOHLIEHTpalMK Y B MOBBIIIAIOTCS B OCHOBHOM 33 CYET BBICOKUX KOHIIEHTPALUH
benzoJa.

JUIs omenxyr BIMSHUS TUIIOB T'PYHTOB Ha HalHM4He aHOMATbHBIX KOHIIEH-
Tpallil npoesiad cienyromui ananus. [1o kapTe CyMMapHEIX H30KOHUEHTpaliii
B IIpeJieNax 3araqHoi YacTH TepPHTOPUH BBIICICHO IBE IPYIINIBI CKBAXHH. Ilep-
Bas — C MOBBIIEHHBIMU KOHIIeHTparmsamu (cks.1, 2, 18, 17, 16, 19) u BTOpas — ¢
doHoBbME KoHLeHTpanmamMu YB (cks.13, 10, 14,7,3,4, 5,8, 11, 6, 12, 15). ]

IMo nmawdbIM JBYX BBIOOPOK IIOCTPOEHEI I'MCTOIPAMMEL 110 MOUIHOCTSIM
Pa3IHIHOro THIIA TPYHTOB W CpefHe! IyOHHBI UX 3ajeraHud.. AHANU3UpOBa-
JIACH CIENYFOU(Ue BHILI IOPOJ: TOYBEHHO-PACTUTEIBHEIA CIIOH, CYIIMHOK, 1ie-
OEHUCTHIH I'PYHT apriulIuTa, HACBIIHOH I'PYHT, AlCBPOIUT, IECYAHUK, NECOK.

3areM onpenensIach UxX MHAUBHIYAIbHAS HHGOPMATHBHOCT 110 KPATEPHUSIM I U
F' ¢ nosepurensHoit BepossTHOCTEHIO 0,95.
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Puc. 2.20. Koppenanuonnoe none cofep:xasusi 6€H30/Ia 1 CyMMapHOIoQ
conepxanus yrieronoponos (1=0,63, t,>t1)

DrindgH3omn,
Mr/

50 7 _,J

40

3,0 A

2,0 1 B ™

1,0 4

0% ot o T ¢ 8 Le e 4 ®
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Puc. 2.21. KoppeIsmuoHHOe I0e ATHI0eH3012 X CYMMAPHOI'0 COAEPXKAHUL

yriesomopoos ( 1=0,22, t,<t: )



Oproxennoz,
Mr/n

¥ VB, mr/n

Puc. 2.22. KoppensuueEHOE II0JIE OPTOKCHIIONA ¥ CYMMApIHOroc

Meranapa-
KCHIIOJ, MI/1I

1,0 |
0,9 -
0,8 4
0,7
0,6
0,5 -
0,4 1

0,3 4

0,2

0,1

.

coflepaKanus yIiieBogopoaos (r=0,56, t, >t )

10

11

12

13 ¥ VBMr/n

Puc. 2.23. KoppesiuoHHOE I10JIe MeTaIllapaKkCHUIoia U CyMMapHOTO

comepkanus yriueBoaopoxo (1=0,61, tp>t; )
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Crapon,
M/

, 2,04 a

2,0

1,54

1,0

0,5

0 1 2 "3 4 5 6 7 8 Y YBmr/n

Puc. 2.24. KoppesimoHHOe I10JIe CTUPOIa X CYMMAapHOTO
conepxanus yraesoaopoaor (1=0,68, tp>t; )

Toxyon,
M/
2,0

1,75 .
1,5
1,25
1,0
0,75
0,5

0251 o, .

0 1 2 3 4 5 6 7 8 9 10 11 12 ¥ VBwr/n

" Puc. 2.25. KoppesiiroHHOE I10JIe TOTYOTa ¥ CyMMApHOTo
COIEpPXKAHUS YTIEBOLOPOoRoB (1=0,23, tp<t; )
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MupopmaTusHEIME TOKa3aTENIMI OKA3aIVCh MOLIHOCT CYTIHHKA (71;)
¥, B ONpelen€HHON Mepe, IIyOHHa 3aleratus NeCUaHHKOB. 3aTeM THCTOrPaMMBl
10 MOIUHOCTH OBINK IIEPECTPOSHB! B BEPOSTHOCTHYIO KpUBYIO (prc. 2.26) 1o Ko-
TOPOM BH/IHO, YTO C YBEIHYEHHEM MOIIHOCTH CYIJIMHKA BepOSTHOCTH P(A) BEI-
COKHMX KOHIIEHTpalul Y B 3ak0OHOMEPHO BO3pacTacT.

P(A)
1,0 |

0,8 1
0,6 1.

0,4 -

T T T T T T T

Q 0,5 1,0 L5 2,0 2,5 3,0 3,5 "M

Puc. 2.26. BeposTHOCTE 00HApYKEHUSE HEQTEIPOIYKTOB
B 3aBHCHMOCTH OT MOIITHOCTH CYITIMHKA

B pesynerate craTHCTHHECKOM 00pabOTKH YCTAHOBIEHO, YTO HA COHEp-
kague YB Ha rimyOune 1 M BiuseT HaMWYHe HACBHITHOro rpyHra. Hamu npose-
JIeH aHalu3 3aBUCHMOCTH KonudecTBa YB Ha riryOmue 1 M OT MOIIHOCTH Ha-
CBIOHOI'O IPYHTa B YCTaHOBIEHO, YTO IPU HAIHYUU IOCIEIHETO B CPEIHEM KO-
JuYecTBO YB 3HaYMTEeIBbHO BEHINE, YeM B ciydae, KOra HAachITHOM IpYHT OT-

CYTCTBYET.
C nenpro YCTAHOBJIEHUS BIUSHUS OCOOEHHOCTEH IeOIOrHYecKoro cTpoe-

HUS Ha cojlepkanue YB B mpenenax 3anagHol YacTH TePPUTOPHUH, HAMH 110 BEHI-
[IONHEH JTHHEeHHBIA TOINaroBhli IUCKpUMUHAHTHBIN anams (JITIJIA).

JIIJIA mpoBogmics O CIeAyONIUM II0Ka3aTeIsIM:

11} — MOITHOCTD TTOUBEHHO-PACTUTENLHOIO CIIOM, M,

h, — cpenHss riyOuHa 3a1eranis NOYBEHHO-PACTUTENBHOTO CIIOM, M,

M, — MOIIHOCTE CYTTIMHKA, M,

h, — cpenuss rnyGuHa 3aeranys CyTIIHHKA, M,

3 — MOLIHOCTE IIIe0eHUCTOro IpyHTa apriIINTa, M,

hs — cpenuss riry6uHa 3aneranis eGeHICTOro TpyHTa apriLIiTa, M,
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P4~ MOIHOCTE HACBITTHOTO IPYHTA, M,
f4 — cpeqHas rTyOUHA HACKIIHOTO IPYHTA, M,

M5 — MOIIHOCTE AlIEBPOJINTA, M,

N5 — cpeini riyOuHA 3a5Ie aHus AEBPOIUTA, M,
s — MOIHOCTE [1eCYaHHKa, M,

hs — cpennss rryOuHa 3aMeraHus Iecuanyka, M,

- M7 — MOIIHOCTB IIeCKa, M,
h, — cpenuss rIyOuHa 3aneraHus ecka, M .

Pacuers! mpomspoguincs Ha ITIBM. Ilpu HyTeBoM Imare Hamboiee -
GOpMATHBHEIM IIOKaszaTelleM 10 KpUTepuio [ oxasancs mokasareib
m, (F= 8,669), na mepBoM Imare — Mz, BTOPOM — A,

Ilo naHHBIM MTOKA3aTEsIM IIPOLIEHT BepHBIX peajldzaluii coctaBui 94,7%.
BeposiTHOCTE NpaBIbHOM KiracchUKAIMK JUis IepBoro kiacca (cks. 1, 2, 18,
17, 16, 19) coctaBmna 94%, mms Broporo (ckB. 9, 13, 10, 14, 7, 3, 4, 5, 8, 11,
12, 6) - 83%.

TakuMm o0pa3oM, OTYyYEeHHOE pa3JeleHHe CBHICTENBCTBYET O BIUSHUH
IeQIOTHYECKOr0 CTpOeHUS Ha (QOpMUpOBAHHE BBICOKMX KOHIEHTparm# VB,
JluneldHas JUCKpUMUHAHTHAS QYHKIUS NMeeT CIeTyrOIui BI:

R=22612,+ 4,41m, + 0,525 ~ 1,83, (2.5)

Cpennue 3HaYeHHsS KAHOHAYECKHX IIEPEMEHHBIX B IPYILIAX CIIeJIyrolIue:
B niepBoil — 2,49216, o sropoi — 1,15023. KonudecTBeHHBIX CBsizeit MeXy CO-
JeprKaHUueM KOHUIEHTpalui ¥ apyrumMu GakTopaMu IS OCTAITBHON TeppUTOPUH
BBISIBUTH HE YIATOCE.

B pesynprare BLITOMHEHHBIX HCCHIEIOBAHUY pacIpeNeleHus KOHIeHTpa-
muid YB Ha pa3ziuyHbIX YPOBHSX Da3pe3a MOCTPOSHK! TPAQUKU TUIOTHOCTEH
(pmc. 2.27), U3 KOTOPBIX BUIHO, 4TO Ha rybuse 0,25 M IIOTHOCTE pacmpesere-
HUS KOHIICHTpalMi xapakTepu3yeTcs ABYXMoZanbHbeIM BuaoM. lpruem mpu
xornenrparyu oT 0 no 7 MI/n 3aKoH pacupeleleHus CUMMETpUYeH HOpU Mo-
JANBHON KonueHTpanuy 1,5 /i Ha rry6usne 0,25 M vHTEpBaI KOHLISHTpanun 7-
10 mr/n He HabmronaeTcs. BHx KpABOU IOKA3BIBAET O CYIISCTBOBAHUU HU3KUX U
BBICOKMX KoHIIeHTparui YB. Ha riry6une 0,75 M HaOmonaeTcss aCUMMETPUYHOE
OIHOMOZANIBHOE pacupenerienre YB B uHTepBaie KonneHTpanui 0-10 mr/.

Ha roy6une 1,25 M pacnpejenesye KOHISHTpalKil IIOYTH PABHOMEDHO B
unTepsane 0,5-3,5 mr/n, a va royoune 1,75 M pacupeneneHne OIHOMONAIBHOE
B warepBane 0-5 mr/n. Ha rnyOune 2,75 M Habmrojaercss pacrpelelieHHe C
DOJBIIKM Jaa30HOM M3MeHeHUH koHnenTparmi. Ha rryGune 3,5 M pacupe-
JIEJICHHE OJHOMOIAIEHOE IPH OYEHb MAIIBIX 3HAYEeHHSIX KOHIICHTPALUH.

Hauunas ¢ royoussr 4,25 m HabmronaeTcss XaOTHYHOE paclpeieleHue
KoRIeHTpauuit VB 1pu 3navenusx mesee 15 mr/n. Ilpn xonmenTpanusx domnee
15 Mr/m 9acTOTHI BCTpeYaeMOCTH Ha pa3HBIX YPOBHSIX DPa3pe30B HMEIOT clie-
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nyrowue 3Havenus: 4,25 m— 0,22; 5,25 m— 0,25; 5,75 M- 0,57; 6,25-6,75 M —
0,67. Taxum o0pas3oMm, ¢ yBerHdeHHeM TIIyOUHEl YaCTOCTh IOSBICHUS BHICOKUX
KOHLIEHTpallui Bo3pacTaer. BEITOTHCHHEIN aHaln3 I03BOJISIET YCTAHOBUTEL J(Ba
YPOBHS pachpenenesus YB no pazpesy. .

Ileperii ypoeenb — YB pacupenensiorcs IpPaKTUYeCKH HEIPEPhIBHO H
XapaKrepusyIoTCs BBIPAKEEASIMU MOIAJbHBEIMU KOHIEHTpauusMu. Bropoi
YPOBEHb (HaquHas ¢ TIyOwHE! 4,25 M) — Tje o YB cTaTUCTHYIecKy HelpephIB-
HBIX pacupelelieHui He HAONIOHaeTCs U3-3a MAJIOW IIpeACTaBUTEIHHOCTH BHI-
Oopkxu. OnHako ¢ TyOuHON HabIromaeTcs HOBBILIEHUE BCTPEYaEMOCTH BHICO-
KUX KOHIEeHTpanui mo YB. )

AHanoruuHel aHaTU3 pacipeleeHus KOHIEHTpaluri B 3aBUCHMOCTH OT
rinyOuns! (puc. 2.28) noxasan, 4To HyJIEBble KOHIEHTPAUUN [TPAaKTHIEeCKH PaB-
HOMEPHO pacnpefeisiores o riyoute. Konnentpanus C = 0,5 Mmr/in Hauboee
7acTo BeTperaercs B uurepBate 0,5-3,0 M. C = 1,5 mr/n xapaxkrepusyeTcs o1-
HOMOJATBHBEIM pactupenenenueM Ha riayousax 0 - 2,5 m. Pacrpenenennue KOH-
LeHTpaudil 3,5 MI/J aHAIOTHYHO BhIIIeONMCaHHBIM. Havunas ¢ KOHUEHTPALTHH
4,5 MI/X ¥ BBIIIIE pacripesielieHue 110 TIIyOHHEe Xa0TUIHOE.

AHaTH3 MONYyYEHHRIX KPUBBIX IIOKa3bIBAET, 4TO UAET HANpABICHHOE U3-
MEHEHUE 3aKOHOB pacipeaenesus oT pasaomeproro (C = 0) uepe3 cummeTpuy-
woe (C = 0,5 mr/n), acummerpuyroe (C = 1,5 + 3,5 mr/n) x xaotranomy (C =
4,5 mr/n). VcraHOBIeHHAS TEHACHIMS YKa3bIBaCT Ha JHUHAMHKY U3MEeHEeHWH
KOHLEHTpauu# Y1 1o paspesy.

B pesynprare wccneqoBaHui, BRIIOIHEHHBIX Ha JaHHOM 3Tare, MOXHO
CHenaTh CIEeLYIOIIME BEIBOIBL!

1. ITpo6r! rpyHTOB 3arpsA3HEHE] apOMaTHYECKUMHU YTIIEBOIOPOAaMI: OeH-
30JI0M, CTHPOIIOM, MeTa-, mapa-, OPTOKCUIIONAMHU, STHIOSH30JI0M, TONYOIOM, U
MIPOU3BONHBIMI OYTHJIOBEIX CITHPTOB (M30MACISHBIA albleruy, HOpMalbHBIA

MACIIAHEIE ajlBIeruy, H300YTHIOREH CriupT, HopMalBHel SyTunosnlfl coupr, 2-
STUITEKCAHOM, 2-3THUITeKCaHaIb ).

2. YCTaHOBICHO, YTO ¢ YBEJIMYEHWEM INIyOMHBEI CyMMapHBIe KOHIIEHTpa-
un ¥YB ymensinarores. Ha rryGune 0,63 M OTMEYEHO WX MOBHINEHHOE COmep-
KaHHe, a Ha IIyOuHax dossle 2,3 M OHU IPAKTHYECKH OTCYTCTBYIOT.

3. Brigsnensl anoMmanpHble Tepputopuu (cks. 19, 17, 13/6, 18/6, 14/6),
IZI€ [IOBBIIICHHBIE KOHITeHTpai ¥ B 3adukcuposans! B uHTEpBaje 3,0 — 5,0 M.

4. IlocTpoeHsl KapThl colepkanus YB B IpyHTe IIPH COBMELICHUH C TEX-
HOJIOTUYECKUMY COOPYKEHUAMH, [0 KOTOPEIM OI€HEHA CTEIleHb BIUSHUS TOrO
WIM MHOTO NPOU3BOACTBA HA 3arPS3HEHUE OKPYXKarolue#l cpezsl, YTO SBIAETCH
©a30BBEIM MaTEPHATIOM JUISL KOHTPOISI IPUPOLIOOXPAHHEIX MEPOIIPUSITHH.

5. YcranoBIeHs! IPHHIANRATEHEIC Pa3IHYHs B IOJSIX KOHIEHTpalui YB
JULd PasiIUYHBIX 9acTed TeppUTOPHM — B 3aliafHON 4acTd B palloHE KOPITyCOB
401, 404 rpyHT 3arpA3HEH apOMAaTHYECKUMH YIJIEBOJOPONaMHM, B BOCTOYHON
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qacTy (B pafione xoprycos 344, 352, 371) — NpoOU3BOIHBIMU OYTUIIOBBIX CIIHP-
TOB.

6. Ilo HameMy MHEHHIO, pellleHUe BOITPOCOB, CBI3AHHBIX C OXPAHOH [IpH-
POIHOMN Cpejibl, JOMKHO HATH MO ABYM B3aHMOCBSI3aHHBIM HAIPABICHUSIM:

HEePBOE — HTO JIMKBUIAIMS IIOCTYIUIEHNS IPOIYKTOB IepepaboTky HedTH
B IPYHT IIyTEM TIOBBIIICHUS TEXHOIOTHYESCKOH NUCIHUILIMHEI, CO3aHusa DKPaHOB
1 HedTecOOPHUKOB X T.1.,

BTOpOE — pa3paboTka crocobOB OYUCTKU I'PYHTOB, 3arps3HEHHBIX YITle-
BOJOPOIAMH, JIOKATIHU3AIM» ITUX TEPPUTOPHUN € IIOCTOSHHBIM KomponeM gepes
CETh PEKUMHEIX CKBAKUH.

2.2. PacnpedesieHue yeneeodopodoe 6 30He 80C0HOCHO20
20pU3oOHMa

B paznmene 2.1 w3y anuch apoMaTHICCKUE YITIEROJOPOIBI, HAXOMAIITHECS
B JIICIEPCHO-PACCESHHOM COCTOSHUM B IPYHTAX I10 IUIOIE/AH U pa3pesy Teppu-

TOpUN Hecnenoranuil. B namHoM pazjernie paccMOTpHM pacrpenenesnue Hedre-

[IPOAYKTOB B CBOOOJHOM COCTOSHHH, KOTOphlE (DOPMHUPOBAIINCE B Pe3ysbTaTe
Pa3IUYHbIX TEXHOJIOTHYECKUX IIPOIIECCOB.

TeppuTopus uccenOBaHUs PACIOIOKEHA MEXIY TOBAPHO- CblpbeBOI/I a-
30it (TCB) AO «IlepmuedreopreunTes»y u p. IIspk (yuactoxk Ne 1). Pemsed
INICINANKH MOXHO pasfeliuTh Ha ABE YacTH: BO3BBIIIEHHO-BOJIOPA3NETBHYIO U
HHU3MEHHYI0, IIPEACTABICHHYIO NOMHHON p. IIsDK. AOCOMOTHEIE OTMETKH COOT-
BETCTBEHHO H3MeHstroTes ot 111,0 mo 146,0 M.

TCB — 0CHOBHOH MCTOYHHK 3arpsA3HEHHS, PacllONoKeHa Ha BOIOPa3ieib-
HOH YacTy uccienyemoi teppuropun (abcomoTHple oTMeTku 140 — 146 M) u
yAalneHa oT HedTenepepadaTsiBarole 9acty 3apoga Ha 200 — 400 M, a o1 pexu
ek - 7a 200 — 300 m. I'lmomans, 3apumaemas TCh, cocrasnser 120 ra. B co-
ctaB TCD BXOIAT CeTyrONIHe TORAPHEIE TTAPKY:

CBETJIBIX HE(DTETPOIYKTOB,;

TEMHBIX HEPTEIPOIYKTOB;

CEIpOH He(TH.

O6muit 66BeM pe3epByapoB HapKoB COCTaBNaeT 650 ThIC, M .

ITnomany, Ha KOTOPEIX Pa3MEMIAIOTCH Pe3epByaphl, IOKPHITE €CTECTBEH-
HBEIM I'pyHTOM. Ilapku 00BaoBaHb! CYIIIMHKOM.

ATMocdepHbie BOABI C TIOBEPXHOCTH TOBAPHBIX IApPKOB IIPHHUMAIOTCS B
xaganusanuio. Ilocie MpOMEIBKH pe3epByapOB BOJB! CIMBAIOTCS B TOBYIIEYHBIA
pe3epByap H [oCie 0TCTOS — B KaHAIH3aLUIO0.

PesynrraTte! obcnenopanus, mpusenernsie B paborax TOO «Hexnpay», mo-
Ka3B[BAIOT, YTO B KaHAIM3ALMOHHEIX KOJNOJIIAX W HA [TOBEPXHOCTH TOBAPHBIX
NapKOB IEPUOTUISCKH IIOMAaNaloT He(TEPOAYKTH], YTO CBA3AHO C YTEUKaMHU U
aBapHsMH Ha TpyOOIpoBOIax.

B reoNorHyecKoM CTPOSHHH W3y4aeMOH TEeppHTOPHH HPHUHUMAIOT y4da-
CTHE YETBEPTHUHEIE OTIIOXEHHS ¥ IIOPOIBI IMEMIMIHCKOI0 TOPH30HTa Y(OUMCKO-
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o gpyca INEePMCKOH chcTeMbl. [I0poJE! MENMIHCKOrC FOPH30HTA MpeICcTaBlie-
HBI aPIUTITHTaMH, [IeCYaHUKaMH | ajieBposraTtamy. Bexpeitas MomsocTs (cks. 1)
cocrasiiger 36,5 M. UeTBepTHUHEIE OTIOXEHUS NPEICTABIEHbl IIECKAMU, I'JIH-
HaM¥ U CyrauHKamMu. BekperTas MOIHOCTH (CKB. 4) cocTannseT 7,0 M.

['upporeonorunyeckye yCIOBHS TEPPATOPUN XapaKTepH3YIOTCS HalHuueM
OJIHOI0 BOJOHOCHOTO TOPHM30HTA, PACIIONONKEHHOTO B NMOPOHaX MIEIIMUHCKOTO
ropusonTa. I'TyOuHa 3alleraHus IpyHTOBBIX BOJ M3MeHsercs or 21,8 m (abc.
ot™. 124,45 M) B ckB. 1, 10 6 M (abe. otm. 111,11 M) B ckB. 8.

bonee neranpuas reomormdaeckas XapakTEpHCTHKA palfoHa uccieloBaHui
IIpUBENEHA B pasjeie 3. '

Wcenepoparme ocoOGeHHOCTER paclpeieneHus He(TenpoayKTOB IPOuU3-
BOJUIIOCE 1103TanHo. ITepBelit 5Tan — BRIIBICHUE OOIHX 3aKOHOMEPHOCTEH H3-
MEHYHBOCTH MOWIHOCTEH, MTyOHH 3aJeranud ¥ IIyTed MUrpaumMy He(QTenpoayK-
TOB B peruoHanibHOM Iutage 1o Bced tepputopuu AO «llepmuedreoprennresy.
Bropo# — B nOKaNbHOM ITAHE Ha TeppUTOpHH Mexy p. ITenk u TCh.

J1s peresnst BOIPOCOB IIepROTO 3Talla UCCIeOBAHUA IPOaHaIH3HPOBa-
HEI faHHbBle, IpuBeneHHble B padoTax TOO «Henpay.

IlepBonayanpHO OBLT MOCTPOEH IpadyK M3MEHEHHS YPOBHEH IpYHTOBBIX
BOJ ¥ HEeQTenpOonykToB 3a aBa roaa (1987 — 1988 rr.) nmo ocpenseHEsM HaH-
HEM (pHc. 2.29). Ananu3 rpaduka IIOKa3bIBACT, 9TO B HCCHENYEeMBIH IEpHO

YPOBHE BOZX ¥ HedTeHpOAYKTOB NpPaKTHYSCKH HEC H3MCHIUHMCDH. IIpOBEHCHHEIC
HaMH JOITOHUTENBHEIe UCCTIEOBAHMS TAKXKE CBUIETEILCTBYIOT, YTO B CPETHEM
rOJIOBEIE YPOBHH BOJ ¥ He()TEIPOyKTOB U3MEHSIOTCS HE3HAYUTENHHO U JI0 Ha-
crofiero BpeMeny. HeoOxXonuMoO OTMETHTE, YTO MEXY aHANU3UPYEMbIMHU Be-
JVYUHAMY CYIIECTBYET OYCHBL CHIIbHAd KOppesaIuoHHasi cBa3b (7 = (0,96 npu
n=092,1,>1).

Ecnu mposecT Ha AaHHOM rpaduke IHHUWIO roja yrioM 45°) 1o BHOHO,
9TO TMp¥ abCONFOTHBRIX BBICOTHBIX OTMeTKax Oonee 110 M 3maveHus B 1987 r.
bosibirie 110 cpapHeHHO ¢ 1988 1., mpu 3Hagenmsx Menee 110 M mHabmogaeTcs
nHBepcust. Ha Gonee HM3KHX abCOMIOTHEIX OTMETKAaX YPOBHU (IIIOUIOB IIOBHI-
IIaKOTCA.

TecHas KOppensIHOHHAs CBS3b MEX/Iy YPOBHSIMU XXUIKOCTENW B CKRAXU-
Hax B TeUeHHE JIBYX JET CBHIETETHCTBYET 00 OTHOCHTENBHO yCTaHOBHUBIIEMCH
TAIPOAWHAMUIECKOM peXuMe B IIpeleNiax JaHHbRIX Iolianed. Ecou paccMor-
PETE JAHHYIO 3aBUCUMOCTE ¢ TOYKH 3PEHUS] HATUIus He(TEIIPOIYKTOB, TO IIPO-
CIICXKMBACTCA BITOJIHE 3aKOHOMEPHOE YBEIMYEHHE YHCIa CKBKUH ¢ HEDTEIPO-
AYKTaMH C [TOBBIIIEHUEM BRICOTHBIX OTMETOK.

Jlo otmeTok 110 M HedTeIpoayKTHl BCTpedarTes ¢ dacTocTeo 0,28, 6o-
nee 110 M — yxe ¢ gactocteio 0,60. Ilpu stom j10 aOCONIOTHON OTMETKH
106,8 M, B CKBaskuHax HeTETPOLYyKTOB He HabaroqaeTcst BOoOLIe.

Hamyr Taxke u3ydeHO M3MeHEHHe TOMIMH HEeQPTENPOOYyKIOB B ITUX

CKBaXKUMHAX 32 TakoH e uepuo (prc. 2.30).
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29. Yiamenenue ypoBHEH IPYHTOBEIX BOJ M HEQPTEIPOIYKTOB
3a 1987-1988 1T.
(-] - CXBEAUHEI CyZu€; [ ] - ol /icupUAYKTH OTCYTCTBYIOT,

* 1 - ge(pTenpOAYKTHI €CTh

5 Mg ,M

Puc. 2.30. Vizamenenue Tommud (m ) HeDTETPOLYKTOB

B 1987-1988 rT.
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YcTanoBneHa TecHas JHHEHHAs KOPPETAIMOHHAsS CBs3b BHAA (IpH
r=0,91,n=42)

Mge = 1,13 mg; — 0,15, (2.6)

L€ Mgg, Mgy — TONIUYHA HePTEIPOTYKTOB B CKBaxkuHax B 1988 u 1987 rr., M;
Ilpu yposre 3nayumocty 0,05 3Hauenue kpurepus Cterogeuta — 2,02, a
pacyeTHOE 3HayeHue — 13,9, T.K. pacyeTHOE 3HAYEHUE BBINIE KPUTHIECKOTO, TO
MOJHO CAE€TaTh BBIBOJ O TOM, UTO CPEIHUE TONIIUHGI HeDTEIPOIYKTOB B CKBa-
KHUHAEX TIPAKTUYESCKH He W3MEHSIOTCS BO BPEMEHHU, T.€. CYIIECTBYST YCTAHOBUB-
UIUHCS, Mall0 H3MEHSIOMMICS BO BpeMeHH CI0H HeTenpOIYKTOB B CKBAKHHAX.
C Uensro ITONTBEPKACHUS CYIIECTBOBAHUS €IUHON THIPOIUHAMUYIECKON
CHCTEMEl HaMH CONOCTABIICHBI 3HAYEHHS max U min ypoBHed Bog B 1988 rony

(puc. 2.31). Ilomyuena crenyromas cratudeckas ca3b (pu ¥ = 0,79, n = 54):

" H, = 1,02 Hy min— 0,94, 2.7)
rie My max, Hy min — MAKCHMANIBHBINA ¥ MUHEMANBHEI YPOBHM BOJB B CKBAXKH-
HaX, M;

Ilpy 3TOM HEOOXOUMO OTMETHTH, YTO TOJIKHEI CJIOSI HeQTEIPOLYKTOR B
CKBaXKMHAX TPAKTHYECKH OCTAIOTCs ITOCTOSIHHBIMHU, XOTSl YPOBEHbH BOJIBI B CKBa-
KUHE U3MEHSAETCH. :

C [CNBIO K3YYCHES NDUSaMYKE A3MEHEIUA ypOonlieH »MIKoCTed B ckoa
’KUHAX COITOCTABNEHBI CPEIHUe 3HAYSHUS I'HIPOCTaTHYeCKHX ypoBHeH B 1971 u
1988 rr. (puc. 2.32). Habmronaercs muHedHas cBA3b uja (npu r = 0.78, n = 54):

Hﬂ - 0,88 Hgg + 12,26, (28)

rne Hyy, Hgz — yposess sxunkocts B ckBaxcusax B 1971 u 1988 rr;

AHayu3 TOJIYIEHHON 3aBUCHMOCTH [IOKA3bIBAET, YTO B IIEHOM TI0 TIIOIA-
IV WccienoBanuy 3a 17 JeT Mpou3oweN NOABEM XHUIKOCTH B CKBaXKMHaX Ha
1 m. K HacrosmemMy BpeMEHU paHee IIOIy4eHHas 3aBHCHMOCTE IIPAaKTUIECKH HE
M3MEHUIACE.

Wrak, B openenax ucciexyeMod TeppUTOpHH CYIleCTBYET €AuHas THAPO-
IMHGMUYECKas CHCTeMa, KOTopas IpeloNpeleisser IIyTH JaTepalbHOro Iepe-
pacrpeeneHus He(TenpoayKToB. YCTaHoBIeHo, yro 3a 17 ner (¢ 1971 uo
1988 rr.) TonmuHa HeQTENPOLYKTOB [IPAKTHYECKH HE M3MEHMIIAch, a YPOBEHD
[IOJ3€MHBIX BOJ IOAHAICS Ha 1 MeTp.

Jlis Toro 4yToOBl BHIIBUTL HATPABIEHWE U MEXaHW3M MHrpamun zHedre-
TPOYKTOB B Ipelienax TePPHTOPUH HCCIeHOBAHMH, COOpaHEl M CTATUCTHYECKY
06paGoTausl JaHHbLIE O TONNHHAX HeQTEIPOLYKTOB, aDCOMIOTHEIX OTMETKAX HX
3aJIeranud U ITyGUHAX HAXOXKIeHus IO[3eMHBIX BoA. Bribop aTux moxasarenei
00yCIOBIIEH TeM, YTO OHY ABJIAIOTCH, [10 HAMIEMy MHEHHIO, Haubonee HHQOpMa-
TUBHBIMU JUIS NOCTUIKEHHMS ITOCTaBIeHHON menu. KpoMe TOro, BEIIOJHEH aHa-
NIH3 paclpeneieHus TOYeK ONpoOOBaHUs IO IUIOINANY HCCIEIOBAHNH C IIOMO-
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Bi0 KpuTepus y° mpu P = 0,05. YcraHoBieHo, 910 pacnpeneNnenne To4eK OIl-
POOOBaHKS HE IIPOTUBOPEHHT FHIIOTE3E O PErYISPHOCTH UX HAGTIONEH U,

Ha puc. 2.33 npusesieHa THCTOTpaMMa TOJIIINUH HeGTEPOAYKTOR IO Tep-
PHTOPHHU HCCrenoBaHui. ' ucTorpaMma MMeeT OfHOMONANBHEIN BUI, IPU 3TOM
II0 Mepe YBeJMYEHUs TONIIMH CII0A HEPTEIPOAYKTOB B CKBAKHMHAX HedTeIpo-
IYKTEI BCTPEYarOTCs pexe.

YCTaHOBIEHO, YTO IO Mepe YNAICHHS OT HCTOYHUKOB 3aIPA3HCHUS TOI-

IUHA CIOsl He(PTEIPOTYyKTOB yMeHbmaeTcs u 40% TeppuTopuM B HACTOAIIEE
BpeMsi He()TENPONYKTaMH He 3arps3HeH0. DT0 MOATBepKIaeTcs U WHMOpMAaIy-
e, npusenenHol B pabore TOO «Henpa». OTMedeHnas 3aBUCUMOCTS IpHBE-
newa Ha puc. 2.34, u3 KOTOPOro BHIHO, YTO IIOKa3aTellb HACHINEHWS I'PYHTA
zedTerponykramu K,,» yMEHBINAETCS 110 Mepe YIANEHUs OT MCTOYHHUKA 3arps3-
nenus (TCB).

Cornoctasnens! abconmoTHEIS 0TMATKY yoThs oxraxuw (H ) ¢ abeomror-

HBIMH OTMETKaMH YPOBHEH MOJ3EMHBIX BOJ (H;) n wedrenponyxros (Hyy). C

yBenuyenueM ABCOMIOTHEIX OTMETOK YCThS CKBAWHH abCOIIOTHLIE OTMETKH

YPOBHS HEQTENPOAYKTOB yBenmuunarotcsi (puc. 2.35,a). Ca3b MeX 1y STHMHU
noxazaresamu (pw ¥ = 0,74, n = 59) uMeet crexyrommit BuI:

H,.=0,86 H, + 10,6, (2.9)

I, = 8,14,1,0,05 = 2,02, r.x. t,> t;, To MRy Hyy 1 H,e cymecryer 3HaunMasn
KOPPEISIUOIIIasl CPAL

Kpome TOro, HaMM CONIOCTaBIEHE]l BEMMUHHE! /1, ¢ aBCoOmOTHBIMHU OT-
MeTKaMuy 3ajeranus ypoBHel Boinl B ckBaxuHax /1, (puc. 2.35,6). 3xech Ha-
bmonaercs boxee cnabas xoppensuronHas cssi3b (7 = 0,46, n = 77), Ho Takxe
snauumast (1, = 4,45, 1, 0,05 = 2,0).

Io Hamremy MEeHEHIO, ocialueHue cas3u Mexny Hy., H,u Hy., H,, 065-
SICHSIETCS, BO-TIEPBBIX, CE30HHBIMM KONCOAHMIMI YpOBHEH BOZbI, (B pacuerax
OBLIM 3HAYEHUS OCPEIHEHHBIE) W, BO-BTOPBIX, BCPOATHBIM BIMSAHHEM HedTe-
TPOYKTOB Ha YPOBEHD BOJ.

l\Le}I{ﬂy HoXas3atTeiiMu P Iun X }]B CYIICCTBYCT OYCHD CHJIbHaA KOPPEIHLH-
OHHAsl CBS3b, YTO CBUJICTEIBCTBYET O TOM, UTO IEPEHOC He(TenpOXyKTOB Ha
TEPPUTOPUH HCCISIOBAHUEN OCYIIECTBISETCS TOA3EMHBIMH Bomamu. IlepeHoc
MPOUCXOMIMAT 33 CYET IPABUTAIMOHHOIO [EPEMEINECHUI HePTEIPOIyKTOB B CHUC-
‘TeMe «BOJA2 — He(QTEmpPOAYKTED. B KadecTBe MOATBEPXKICHUS NaHHOW MOJenn
IIOCTPOEH COBMECTHBIN rpaduk HyC u H,, ¢ H; (puc. 2.36), u3 KoTOpOro BUIHO,
4TO Ha OTMeTKax 110 [y, Menee 105 M HedTEIPOIYKTH B TPYHTAX H IOI3EMHEIX
BOJAX IPAKTUYECKH OTCYTCTBYIOT. B muTepBase 105 — 110 M He@TenpomLyKTE]
BCTPEYAIOTCS YIKe NOBOJIBHO YaCTO, HO MOIJHOCTD UX €lI0A He mpesbimaeT 1,0 M.
B mrTepsane 110 - 120 M yacTtoTa 00HapyKEeHUA HEQTEIPOLYKTOB ITOBBIIAETCS
U YBETWYUBAETCS MOIHOCTE . He(PTEIPOLYKTOB, 3allerafolluX Ha BOLOHOCHOM
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ropusonre. [Ipa Hy, > 120 M gacroTa 00HAPYKEHAS U TONIIMHA HEQTEIPOIYK-
TOB M3MEHSIOTCS HE3HAYWTENHHO — B CTOPOHY UX YBEIWYeHHs. B Done3y eau-
HOY I'HAPONMHAMUAYECKON CBA3H CBHIETENLCTRYET Hanwdre obpaTHOHA cTaTHde-
CKO¥ 3aBHCHMOCTH Mexy riiyOuso# otOopa pod BOJIB! U COMEPKAHUEM B HUX
HEQTENPONYKTOB:

C=2521I1-785H, (2.10)
rae (' — conepkarue HedTEMPOIYKTOB B IIOJ3EMHBIX BONAX, MI/J;

H — rny6una or6opa mpo6 BOIbL, M.
Vmenso manmare oOpaTHOHR CBA3U B BOAE CBUIETENLCTBYET O MEXAHU3ME

mupdepeHITAIINA YITIEBOIOPOIOB 110 TIIyOUHe.

Brrmensnoxennas wHGOpPMAs IO03BOIMIA IIOCTPOUTH BEPOSTHOCTHYIO
KPHUBYIO Hanu4us HeTENpOIyKTOB B CKBaXWHAX B 3aBUCHMOCTH OT abCOoT-
HOW OTMETKH yCThs CKBaXKHEI (pHC. 2.37), 10 KOTOPOH BUIHO, YTO IIPU YBeIH-
YeHHW 3Ha4YeHHll [{ . BEpOATHOCT: HAIMYHA B CKBaKMHAX HEDTEIPOTYKTORB
BO3PACTAET, LIpH 3TOM Hanbonee HHTeHCUBHO B MyTepRane 110 — 120 M.

[ TipoTHO3a TIOKA3aTelsl, XapaKTEPH3YIOIET0 MOLIHOCTh He(Tenpo-
NYKTa B CKBAXHHAX (M), B IPEJeIax BCel TEpPUTOPHE HCCIenoBaHuil pac-
CYUTAHO YPABHEHUES CBI3U MEKIY Hiyy U HyC (mpu r=0,67,n=58):

P = 0,319 Hj— 34,34 (2.11)

CBa35 craTHyeckas 3HauuMa.

BeposrHocTs
08

0,6 - //'

0.4 -+

90 100 110 120 130 140 Hyc

Puc. 2.37. 3aBucuMOCTE Haxuaus HeTEIPOAYKTOB B CKBAXKUHE
OT abCOJIOTHON OTMETKY YCThs CKBAXHHE]
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Jlns mopTBepKAEHHS BHINIETPHBEISHHON 3aBHCHMOCTH COIOCTABICHEI
3TH K€ IOKa3aTely (My, ¥ H,), TONydeHHble B IpOLEecce IMOJEBRIX U Kame-
pansubIxX pabdot, Ha Teppuropun Mexay p. Isok u TCh (puc. 2.38). V3 puc. 2.38
BUJTHO, 4TO IIPH a0CONIOTHBIX OTMETKAX 3€MHOH ITOBEPXHOCTH Hyc o 130 M
3HAYEHUS My Menbine 0,5 M, npu > 130 M HabmonaeTcs ux pesxoe Bospac-
TaHHe.

Heo6xommmo orMetuts, yto mput /1y, < 130 M xomudecTso HedTenpoyK-
TOB B CKBaXHUHAX MaJIO, 3TO CBA3AHO C TE€M, YTO OCHOBHOU MUTPAllMOHHbLIA I10-
TOK He(TENPOAYKTOB He HOCTHI HA JaHHON TEpPHTOPHH YHAaCTKOB ¢ abCOMOT-
HBIMU OTMETKaMU 3eMHOU nosepxHocTa 10 130 M.

J1s mawnHOH Teppwropwy (JOKAJIbHOHM) PAcCUUTAHO YpaBHEHUE CRS3U
(pur=10,82,n=12):

My = 0,260 Hy— 31,08 . (2.12)

AHau3 IOJIYIYCHHOM 3aBUCUMOCTH MOKa3bIBALT, YTO CBA3L MEKIY TIOKa-
3TEIAMY My 1 H,, Tunelinas,

Comoctasnenune ypapueruit (2.11) u (2.12) mexay cobol mokasbisaer,
YTO 3ABUCHMOCTE MEXIY IIOKa3aTeNsaMu My, U I, Ionyuennas mis Beell Tep-
puropuu AO «IlepmHedTeOpPrcHHTE3», HE NPOTUBOPEUUT 3aBUCHMOCTH, IIONY-
YeHHOHN IS JIOKAJIBHOT'O Y*-acT™a — TeppuTopur Mexy p. [Isrx u TCh.

Taxum oOpazoM, B I'penenax UCCIEAyeMOU TEPPUTOPUM BBISBIEH2 €14-
Has THApOIHHAMMUCCKAsT CHCTeMa «BOAA — HeQTeIpOLyKTeDy. OCHOBHOH Mac-
colnepeHoc HedTenpoAYKTOR B HanparieHuu p. IIsDk ocymecrBnsercs 3a cuer
IPaBUTALIMOHHOIO IIePEMEIICHNS UX ITOA3EMHBIMH BOJAMUL.

MouHocTs HeQTenpoayKTOB 10 JanHeIM 3a 1987 — 1998 rr. B npezxenax
teppuropru AQO «IlepMHedTeOprcUaTE3) NPAKTUYECKH HE M3MEHSeTCs. YCTa-

HOBJIEHO, 4T 22 17 met (¢ 1971 r. mo 1988 r.) ypoBeHE IOJA38MHEIX BCJ Ha Beell
repputopur AO «IlepMHEEPTEOPrCHHTES» NOAHSICS B CpEJIHEM Ha 1 M.

BrisBnerno, 4To mo Mepe yOaleHHs 0T MCTOUHUKOB 3arpsI3HCHUS ([IPOM-
IUIOWIA0K B CTOPOHY p. IIpDK), TOMmuHa My, U h'yc ciosi HeQTEnpPOAYKTOB
ymensmaercd, Ha 40 % TeppuTopuM, TPYHT 4 IIOA3EMHEIE BOABI HEQTENPOLYK-
Tam¥ He 3arps3HeHEL.

VYCcTaHoOBIEHO, YTO MONIHOCTh, W INIyOWHa 3ajeraHus HeQTelpOoLyKTOB
JOCTaTOYHO YBEPEHHO KOHTPOIHPYIOTCS a0CONIOTHBIME 3HAYEHHSMU penbeda
seMHOU ToBepxHOCTH. C yMEHBIIEHWMEM WX aOCONFOTHBIX OTMETOK penbeda

MOIIHOCTD ¥ MIyOHHA 3alleranus HeTelpo yKTOB YMEHbBIIAKTCS.



65
Mg

ol e
v

A A

e

. e
A
S e S

ol_/00°/co/° e

110 120 130 140 U -

Puc. 2.38. 3aBHCHUMOCTE TOJIIMHEL HEQTEIIPOIYKTa Mux
0T abCOJIFOTHBIX OTMETOK YCThS ckBaXkuH Hyc

Hin

15 — k i//////
/Q

12 ////////
e o

/

v

N

| v
/1/

0
20 130 140

1 150  Hyc

Prc. 2.39. 3aBHCHMOCTD IIOJI0XKEHHUS TPAHUL HEDTEIPOaYKTa H,
OT aOCOMIOTHBIX OTMETOK YCThSI CKBAXHUH Hyc



06

2.3. [Iro21:03 zceps3keHUsT UccredyeMor  iouUmc,sdu
Heghmenpodykmamu

Jnis mporeo3a IoKasarens, XapaKTepU3yIILETO MOUIHOCTE He(Telpo-
AYKTOB B CKBaXHHaX (M), B IpeieiaxX BCel TEPPUTOPHUH MCCIeNOBaHUH (Tep-
puropun AO «IlepmuedTeoprenaTesy U |- HACOCHOH) CNEAyeT HCIIONL30BATE
CIIeIYIOIIEE YPaBHEHNE CBA3ZU MEXKIY My, H HyC (npu ¥=0.67, n=58):

M =0,319 H,. —34,34, (2.13)

J1s TeppHUTOpHH IepBOU HACOCHOHM ClemyeT IOIb30BaThCd ypaBHEHHEM
Buja (mpu r=0,82, n=12):

My =0,260 H,,, —31,08. (2.14)

AHanu3 MOTYUYEHHOH 3aBUCHMOCTH MOKA3bIBAET, UTO CBA3H MENKIY I1OKa-

ConocraBnenue ypaBHeHI/II/I (2.13) u (2.14) mexny coboit mokasbIBaeT,
YTO 3aBMCHMOCTH MEXIY ITOKA3aTeNsIMU My ¥ [y, TTOTyYen as 1ia Beel Tep-
puropuur AO «Ilepmuedreoprcunresy», He IPOTUBOPEIUT 3aBUCUMOCTH, IIOTY-
YEHHOM I JTOKATRROTO YYACTKA — TEPPUTOPUY 1-1t HacocHOI,

Jas mporHosza rIyOMHB! 3ajieraHus HEQTEIPOAYKTOB B CKBAXXKHWHAX Ha
TEPPUTOPHU HCCIENOBAHMHA COIOCTABICHBl IIOKAa3aTeNH, oTpaxarolue abco-
TIOTHEIE OTMETKY yCThsi CKBaXUH ([1,) ¥ 3ameranus BepxHell yCcTaHOBHBLICHCS
rpaHuIe crost HeTenpoaykToB B ckBaxuHax (puc. 2.39). Iomyuena cienyro-
wad TUHeHHas KoppessiiiuoHHast ¢Bsa3b (pu 7 = 0,84, n = 12):

H..-0,366 H,. -38,641. (2.15)

Conocrapnenue moxydeHHON (JOKAJIBHON) 3aBUCHMOCTH ¢ 0000IIEeHHOH
JUis BCeH TEPPUTOPUU 3aBHUCHUMOCTHIO HMOKA3bIBACT, YTO OHHM He IPOTHUBOPEYAT
ApYT Ipyry.

Taxum obpazom, A OporHO3a W3MEHEHHs MOIIHOCTH H IITyOuHBI 3aje-
rafus HePTeIPOTYKTOB Ha TEPPUTOPUH 1-I HACOCHOW PEKOMEH]TYEM HUCITONE30-
BaTh 3aBUCUMOCTH (2.14), (2.15), Ha OCTaIbHON TEPPUTOPUHU CIEAYET UCIIONIB30-

BaTh ypaBHeHUs cBsa3u (2.13) u (2.9).
C nOMOIIBIO MOXYIeHHOM 3aBricuMocTy (2.14) 1 BepOSTHOCTHOH KpHUBOU

(cm. puc. 2.37) nocTpoena NporHo3Has KapTa pacllpeesicHus MoHocTel Hed-
TENPONAYKTOB B CKBAXKHAX, 3aJIETaI0MIAX Ha BOJOHOCHOM TOPH30HTE 110 TEPPHU-
topuu AQ «ITepmuedTreopreunTresy U nepBoit HacocHoH (puc. 2.40).

AHaJN3 IIPOTrHO3HOM CXEMEI paclipeAeNIeH s /71 IOKa3bIBaeT, YTO B Ipee-
nax TEPPUTOPUM HCCIICIOBAHUN BRIIEISIOTCS TPH paifoHa: MEPBLIM NPUYPOYEH K
HaanoiMeHHOU Teppace p. IIpnK, aOCOMFOTHBIE OTMETKH 3€MHOH IIOBEPXHOCTH
mamensrores ot 110,0 no 127,0 M, MongmocTs HedTenponykra Bapeupyer o1 0
10 0,5 M, mrybuHa 3aieranmsa usMensgercs ot 2,5 mo 5,0 M. Bropoli paiioH pac
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Puc. 2.40. Cxema pacnpeeneHIs MOITHOCTH He(TEeIpPO yKTOB,
3aJIeraloIiX Ha BOJIOHOCHOM FOPU30HTE IO CEBEPHOMY
yaactky KHC-1 AO "JIVKoiin-Ilepmuedreopreuares”.

VeioBHBIE 0003HAYESHUS:
- - OUBITHBIE JAHHEIE, [ - IPOTHO3HLIC TAHHEIE,

LI~ momHOCTh Hehrenpoayktos B uarepBane 0 - 0,5 M,

SN - MOIIHOCTS He(renpoaykTos B uaTepraie 0,5 - 5,0 M,

ZZE - MOLIHOCTE HE(PTEPOoAYKTOB Ooiee 5,0 M
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IOJIOXKEH Ha CKIIOHOBOW 4acTH TEppUTOpPUU. ADCONIOTHEIE OTMETKY 3€MHOI 110-
BEpXHOCTY uzMenstores ot 127,0 go 135,0 M, MOIIHOCTE HeDTEIPOAYKTa — OT
0,5 5o 5,0 M, rny6una ero 3aneranus — ot 5,0 1o 10 M. Tperuit paiion xapakre-
pH3YeTCH CIENYIOIMMU IToKazatelnsmu: abcomoTHble oTMeTkH > 130,00 M,

Myg > 5,0 M, TmyOuHa 3aneranus Hedrenpoxykra > 10 m.

Ilpu BEIOOPE TEXHONOIHM OYMCTKHA IPYHTOBOI'O MAacCHBA HEOOXOIWMA HC-
XOJ[Has WIDKEHEePHO-TeoIornyecKas MHGOPMAIWS, BKIIOYAIOMIAS B ceOst: MOII-
HOCTh (M) ¥ riyOuny zanerasus (Hy,) HeDTENPOLYKTOB B Macc™Re, IIyTH HX
MUI'PALHY, €T0 QPaKIHOHHEIA COCTaB, (QUIFTPAIMOHHEIE CBOHCTBA MACCHBA U T.[I.

JUts BEISBIECHUS KAYeCTBEHHOI'O COCTaBa HedTEeNpOIyKTOB IIPOBEICH
(paKkUHOHHEIN aHanu3 npod. [loryuenuble pe3yabTaThl IO3BOJISIOT CACHATE BEI-
BOJ O TOM, 9TO HCClIeQyeMble HeQTelIpoayKThl DPeACTaBIsoT coboit B OCHOB-
HOM HETUIPOOYMINEHHOE MH3EIBHOE TOIUIMBO, pa3daBieHHOS OCH3WHOBBIMHE
dpaKIHIME.

IlpousBenen npeaBapUTENBHEIN IIOCYET 3a1acOB He(DTEPOaAYyKTa UCXOAs
u3 cnegyromero: mroniaae TCh S = 120 ra, conepixaHue HeQTETPORYKTa B BOJE
g = 5000 M1/, MOIITHOCTE BOJOHOCHOTO I'OPU30HTA /i = | M.

3um=Sxhxq= =1200000 M* x 1 M x0,005 /7 = 6000 .

Onpe efley  nebu

ﬂﬂ;{ IPOrHO3a CONep:KaHUA YI‘HGBO,ZIOpOJIOB (OF:! np06ax rpyHTa B 3aBU-
CHUMOCTH OT I'TyOuHBl oTOopa IIpod Ha MIpOU3BOJCTBeHHON TeppuTopuu AO
«IIepMHEPTEOPTCHHTES» MOXKHO UCIIONB30BaTh ypasHenwe (2.4).

Taxum oOpa3zom, Ha OCHOBAHWHU BLIIBIIEHHBIX 3aKOHOMEPHOCTEH paclipe-
JelleHds YIIIeBO0PoA0B 1o paspesy u mromany AQ «llepmuedreopreunTesy u
TIpUNIEratoell K Hell TeppuTopuH (IIepBOH HACOCHOH) pacCUMTAaHEl YpPaBHEHUS
CBSA3M JULA IIPOTHO3a COACPIKaHMs YIJIeBOJOPOJOB B I'PYHTAX B 3aBUCUMOCTH OT
rtyOMHBL, MOIHOCTH HE(QTEHPOXYKTOB B CKBAKUHAX, 3aJleraloluX (HedTempo-
IyKTOB) HaJ 3€PKa/IOM I'DYHTOBBIX BOM, W [IIYOWHE! HX 3aieranus. [locrpoeHa
IPOTHO3HASL CXEMAa PaCTIPEAEICHHS MOIIHOCTEH He(PTEIIPOIyKTOB B CKBAXHHAX,
3a/IerarolUX Ha BOJOHOCHOM Iropu3oHTe. HaydHo-HccIeoBaTenbCkiuM IPOeKT-
HBIM M IIPOM3BOACTBEHHBIM HPEOIPUATHEM IO IPUPOIOOXPAHHON AesaTelhHO-
ctu «Hegpa» ¢ yd4eToM BEIIIEH3NIOXKEHHBIX TaHHBIX Ui 3alOUTEl p. IIbDK OT
He(QTEIPONYKTOB pa3zpaboraHa TeXHONOTHmYecKas CXeMma, BKIroJaromas B ceds
CTPOHUTEIIECTBO APEHAXKHOU cucTeMbl. /laHHasg TEXHOJIOTHYeCKas CXeMa peau-
30BaHa B IIPOEKTE, MO KOTOPOMY OCYIIECTBIEHO CTPOHTEILCTBO APESHAXKHOU
CHUCTEMBI IJI 3aIIXATHI P. [TEDK OT He(TeIPOIYKTOB.
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3. ANPOBALIUA METOAUKM OLIEEHKW HA NPUMEPE
3ALUUT 5l PEKU MEDNK OT HEQTE3AMPA3HEHWUN

3.1. Obwue ceedeHus

Ha mpoTsxenuy [iuTenbHOTO IEpHOZa 3KCIUTyaTalvy HedTerepepaba-
ThiBaromux npoussoacts AO  «Ilepmuedreoprcunresy (AO «JIVKoin -
ITHOC») B pesynpraTe yTedeKk yepe3 HEIUIOTHOCTH CTBIKOB KOMMYHUKAIHE H
0BopyAOBaHUs U pAla IPYTUX IPUYUH B TPYHTAX Ha TEPPUTOPEH ITPOMILIONTA-
K{ IOSBUIIMCH 3HAUHTENBbHEIE 00pazoBaHMi HEDTEIPOZYKTOB, KOTOPHIE B pe-
3ynibraTe QUIBTPAIUMH Yepe3 IPYHTHI BMECTE C HOI3EMHEBIMU BOJAAMHU TIONAJA0T
B p. [Tenx ¥ nasmee - B pp. Mynsaky ¥ Kamy. B MOMeHT yTedex TONBKO 9acTh HX
BBIHOCHUTCSI TPYHTOBEIMH BOJAMU; 3HAUUTAILHOR KOIHURCTRO HedTENOTyKTOR
HakamiuBaercs B rpyartax. Haubomnbmee KOIMYECTBO HE(TENPOIYKTOB BEIHO-
CUTCA B PEKy [pH ITogbeMe YPOBHEHN I'PYHTOBBIX BOM - IIOCJIE BECCHHETO CHETO-
TasHUSA U B TIEPUO/IbI OOMIIBHBIX TOXICH. ‘

OcuoBHas ‘Aest MeporpustTyi 110 3auTe p. [IsDK OT 3arpssnenus HedTe-
NPOTYKTaMU 3aKIFOHASTCSl B lIepexBare BepxHel, Hauboee 3arpsI3HeHHOA YacTh
I'PYHTOBOI'O MOTOKA HA MYTH €ro pasrpysky B p. IsDK Ipu moMomu cucTeMs! Jid-
HEWHBIX JpeHakel, 3aKI1aEIBaeMEIX B OCHOBAHUY NPaBOTo OOpTA NOIWHEL.

IlepBOHAYANBHEIHM IIPOEKT MEPONPHUATHH 10 NPENOTBPAIIEHUIO IO AL
HedTenpoaykToB B p. [Tbpk 6511 pazpaboran «Jlenrunponedrexumomy B 1977 r.

B nexabpe 1985 r. mocTpoeH ONBITHEIN Yy49acTOK JpeHaxa anuHo# 400 m
U HacoCHOM crannmu Ne 2, Ha KOTOPOM B IepHop ¢ siEBaps no 27 mag 1986 r.
OBUIM BEIIOJIHEHBI NMPOOHBIE OTKAYKY BOJBI HACOCAMH K3 BOJOIPUEMHOTO KO-
nomma. Ilpn orkavkax IoidydeH IpUTOK BoAel qo 100 Mo/g IPU COHEPIKAHUH
HedrenpoyxTor ot 11 mr/a mo 9 1/m. -

ITo masHEIM OONee MO3MHIX WCCHENOBAHMH, coNlepKanue HeTeITPOYKTOB
(HIT) B moBepxHOCTHBIX Bogax p. IIspk B paifoHe 2-if HacOCHOI TocTUTAET 2 MIVI,

‘wn 20 T comepxanue HIT B Bojax mepBOro BOJOHOCHOI'O IOPH3OHTA IIOK-
3eMHEIX BOJ B paifone 1-# HacocHOH 3adruxcuposaro B mpenenax 52,3 - 330,2
MTI/JI, BTOporo BojgoHockoro ropu3zoura — ot 0,11 go 0,21 mr/n. Conocrasnenue
STHUX JaHHBIX ITOKa3hIBAET JOCTATOYHO BBICOKYIO 3((DEKTUBHOCTH HPEHBI 110 Iie-
pexBaTy 3arps3HeHHil, B 4acTHOCTH, 3(Q(EKT «CryIleHrsy 3arpsa3sHeHuil B ape-
HaXHBIX BOJAX 3a CUET IepexBaTa BepXHero, HauOolee 3arps3HEHHOIO HedTe-
MPOIYKTaMH CJIOS TPYHTOBBIX BOJI IIEPBOIO BOJOHOCHOIO FOPU3OHTA.

Pemeno ocymectBuTh 3anmry p. IIspx orT 3arpsasnenuit HIT wa BceMm ee
OPOTKEHMH B rpexenax 30Hb! Buusaus npomiomanky ITHOC ¢ ucnoas3osa-
HUeM JIMHEHHRIX DepexBarhBaolluX ApeHaxel. Paspaborana «Ilporpamma pa-
OOT 110 BHEAPEHUIO MEPONPHUSITUH NO HpPeOTBPAMIEHHAIO NONAaJAHIS HEPTEUPO-
IYKTOB B p. [IsDK», yTBepsKaeHHAT TeHepatsHbIM aupexTopoM AO «llepmued-
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TeoprcunTesy B (eppane 1987 r. Bee nampHelmme paboThl BRITONHEHE! B COOT-
BETCTBHU C 3TOH IIPOIPaMMOM UIIU B €€ Pa3BUTHE.

Yuacrok npenaxa Ne 1 (pation KHC-1) npoexkramu 1989-1990 rr. Osln
HaMe4YeH BJIOJIb IIpaBoro OopTa AOIHHE! p. IIDK B I0r0-3amalHOM HaApaBlIeHuH
ot TCB. Jlumus, coenuusrommas IeHTpalbHble TOYKY apeHaxa u TCh, opueHTH-
poBaHa 1o HOpManu K Hanpasieauro p. Ilepk. Takoe pacrnonoxkernmne 00yciioB-
JICHO BBIBOAAMU, CHCNAHHBIMH Ha OCHOBaHUM IPOBEACHHEIX B 1987-1990 rr.
rugporeonoruyeckux uccineposanuid BHUIIHedTH u ero Pocrorckum dunua-
JIOM, TJi¢ OTMEYaeTCs, YTO «B T€YeHHE BCEeTO rofja Ipeolajaroliee Hampapie-
HUE ABMIKEHUS TIOI3EMHOr0 ITIOTOKa OPUEHTHPOBAHO C IOT0-BOCTOKA HA CEBEPO-
3arajl ¢ pacXOXXIeHUeM TOKOB Ha BOCTOK M Ha IOro-3alaji, K pexam MynsHka U
TIeIx0».

HmxenepHO-THApOreoorndeckas CheMKa BbIIONHeHa JeroM 1990 r. B
OCHOBHOM JUIs YTOYHEHHS THPOreoorudeckou cutyanun B paiione KHC-1.

. «B pesynpraTe npoBecHHBIX PadOT BBIICHEHO CIENYIOee: 3arpsa3HuTe-
11eM [IOBEPXHOCTHBIX U TeXHoreHHo—rpyHTOBBm BOJ, B [pE/IeTIax HCCIIEIyeMOro
ZIQpaSILeJIbHOH JacTH MexXay pekoi [Iepx u pyd. HOJIOBI/IHHLIM (bacceis p. My-
nsHKa). OCHOBHBIC IIOTOKH 3arps3HeHHS ¢ Teppuropus TCH mHampasicHBl K
pyd. IlonosunHOMy. CylnecTByrollee 3arps3HeHHE I'PYHTORBIX H ITON3EMHBIX
gox B ponuue p. IlpDx gsngercs cHeACTBHCM YTCUCK U3 IO/3EMHBIX KOMMYHU-
Kallyi, pasMEIIEeHHBIX B IIPaBoM OOpPTY €€ JNOJIHHED).

IIpormTupoBaHHbie BEIBOABI IIOCTYXKIIA OCHOBAHUEM JUIS PACIIONOKEHHS
yuyactka Ne 1 Ha xparuaiurem paccrosruu or TCbh 1 s ocrapineHus paspeiba
MEXIy ydacTkamu Ne 1 B 2, IpuypodeHHOro K pa3psiBy B pacnonoxenuu TCh
u ocHoBHOU npomrmromanky ITHOC.

} Hanee 6yayT o6Cy A€HEl 3TH BBIBOJBI X1 HEOOXOIUMOCTE COOPYXKEHUS 10~
IOTHUTENBHBIX 3aIUTHBIY COOPYKEHUH B pa3pblBe MeXKIy yyacTkamu Ne 1 u 2.

C 1992 rona npobnemamu obocHOBaHUS HauboJee pallOHANIBHON CXeMBL
3alUTHBIX Mepomnpustuidl p. IIepk Ha yyactke Ne 1 3amumaercs HaydyHO-
npouspojacTeHHoe npexnpustue TOO «Henpa». B ero paborax mokaszano, B
YACTHOCTH, CYILIECTBEHHOE OTIMYHE IIPUPOIHBIX yCIoBHM ydyacTka N 1 oT yya-
cTkoB Ne 2 u 3: 110 penpedy, reoJOrHdecKuM yCIOBHAM (BbIXO/ Ha IIOBEPXHOCTD
KOPEHHBIX BEPXHENEPMCKUX OTIOXKEHHH ¢ MX OOHaKEHHIMH B IIpaBoM OOpPTY
JOIMHBL), MHAPOTeOJIOTHIECKOMY pexuMy (HaJIHUHe TPEX TOPH3OHTOB IT0J3EeM-
HBIX BOJ], MX HEBBIIEPKAHHOCTE 110 MOIHOCTH ¥ IIPOCTHPAHMUIO); IMyTeld MUrpa-
uuy yriaeeoxopomoB. [TocrapieHa 3amada HCKIIOYEHHS 3arpsisHenus p. [Box
HeTemponyKTaMu Ha yyactke Ne | ¢ mpUMeHCeHUEeM KOMIUIeKca Mep, He CBOIH-
MEIX TOJIBKO K YCTPOUCTBY JTMHEHHBIX IICPEXBATHIBAIONUX [pEeHaKel B OCHOBA-
HUU IIpaBoro 6opra gonauHbl. C y4eTOM OIBITA SKCIIyaTallMH yd9acTKa JAPEHEI
KHC-2 orxoppexTyvpoBaHa MepBOHAYANbHAS CXeMa 3allUTHBIX COOPY)KCHHU Ha
ygacTke Ne 1. mepexBaThIBaroIias JpeHa CMelleHa BHU3 1o JomuHe p. ITerk;
IPeTyCMOTPEH OTBOJL pycia p. ITbhk K leBoMYy O0pTY XOMUHEL I YMEHbIIEHS
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o0beMa IPUTOYHOCTH BOZIEL B [PEHY CO CTOPOHEL pyciia. Ilociennee Mepornpus-
THE peajn30BaHo, pycno p. ITenk oTBeneHo. OTKOPPEKTHPOBAHO TAKKE PACIIO-
nowenre KHC-1: ona nocrpoera xHa NOAMEHHOM YYacTKe MEXIY CTaphIM U HO-
BBIM (CIIPAMIICHHBIM) pyciiom p. ITeDk.

B paseurue npegsimymux pador TOO «Henpay, mpu paspaborke na-
CTOSILETO IPOEKTa PeIIATUCH CIeAYIOIIME 3aa4dy:

1. Onenxa s¢dekTUBHOCTH paHee NPUHATHEIX (U YaCTHYHO pPeaM30BaH-
HEIX) IPOEKTHBIX pellleHud o ygacTky Ne 1 ¢ ydeToM ocoGeHHOCTER npupo-
HBIX YCIIOBHH yJacTKa. :

2. Koppextuposka o6mmed cxeMpl 3aUIHTHBIX MEPOIPHSTHH 10 YYaCTKY
Ne 1 ¢ yuerom MatepranoB u3sickanuii 1995 - 1996 rr. u 1997 r.

3. Pazpabotka paboueit JOKyMeHTAIIHH, HEOOXOIUMOH /)1 BKIFOYEHHS B
paboTy 3aIIMTHBIX COOPYKEHHH 10 yJacTKy Ne 1.

4, ®opMupoBaHHE TTOCTAHOBOYHBIX BONIPOCOB A MAIbHEHIIEro paspi-
THSL CXEMEBI 32l THEIX COOPYXeHUH p. 1 [pIk. '

3.2. lipupodHbie ycriosuss nnow,acku GpeHa}HOoU cucmemsl
KHC-1 -

3.2.1. KpaTtknii cbusnko-reorpacudeckinii oyepk

Y4acToK MNPOeKTHPYEMBIX COOPYKEHHH pacrornaraeTcs IOro-zarnamgHee
npommiowaaxu ITHOC, k 3anany ot TCh.

Pensep yuacTka XapakTepusyeTcs HaJMUdeM BBIPOBHEHHBIX [TOBEPXHO-
cTelf 1 CKJIOHOB, 00pa3oBaBIIAXCS B pe3ylbTaTe INIOCKOCTHOTO CMEIBA, IIIyOnH-
HO# 11 6oKoBOH spo3ueil p. Kamel, ee MPUTOKOB ¥ BPEMEHHEIX BOJIOTOKOR.

B reomopdonoruueckom OTHOIIEHNH B IPeeilax y4acTKa BbLICISIOTC:

— cxyon IV nesoGepexuoll maanoiMernoit teppackl p. Kamsl (ipaBpiit

6opT nomuns! p. Ieok);

— Il magno¥mennas teppaca p. Kamsl, ocnoxsensas gonusaoH p. ITenx.

ITo ZOMUHHPYIOITUM CKIIOHOGOPMHUPYIOIKM IpolieccaM, Donbluas 9acTh
‘ckioHa IV manmmoliMeHHOH Teppackl OTHOCHICH K HETOBHATILHOMY, a HIro-
3amannas, obpamensas K JomHHE p. [IBIK M SBISIOWAscs ee IPaBOOEPEKHBIM
BopToM, MpeacTaBIgeT 3PO3UOHHBIN CKIOH.

OpO3WOHHEIM CKIIOH KPyTOH, OOPBIBHCTEIN, B OCHOBHOM OOHAXKEH U B HIK-
Hell ero vacTd Ha OTACIBHBIX Vy4YacTKaX NPOCIICKHMBAIOTCS IJIFOBHATBHO-
JIeIOBUAIIBHEIE YeTBEpTUYHbIEe OTIOXeHMS. [JoBepXHOCTE 3PO3MOHHOIO CKIOHA
M3pe3aHa OBparaMH U IIPOMOMHAMU. B HIDKHeEH JacTé 5PO3MOHHOIO CKIIOHA Ha-
OImoaeTCs pasrpy3Ka TPEIHHHO-TPYHTOBEIX BOJ B BUIE HUCXOJAIINX POAHUKOB.

: Jomuua p. ITspk B patione ITHOC opuenTHpoBada B OCHOBHOM B CEBEPO-
3amamHOM HampasneHum, Ha ydactke KHC-1 - B ceBepHOM, CeBEpO-CeBepO-

3araJHOM.



Jonusa acuMMerpuyHas, B OCHOBHOM C Oosee MIMPOKOH JieBoOepexHoi
IIOUMOI; pycio B DONBINEH CTEeMeHH IPIKATO K TPaBOMY OOpTY JIOJIMHEL U Bpe-
3ano B noxons Il mapmoiimennoit teppacs! p. Kamsl. Pycio p. ITenx Meannpu-
pyeT, IIPH OTXOJE €ro OT IIPaBOr0 KOPEHHOI'O CK/IOHA OHO BPE3aHO B ajliiOBH-
AJIbHBIE YETBEPTHYHBIC CYTJIMHKY; B 3TUX MecTax NOJIHuHA p. ITsnk 3200m09eHA.

ABcomoTHEIE OTMETKM IIOBEPXHOCTH penbeda maMmenstoress ot 110,0-
113,0 B momwme p. Ilepx nmo 145,0 M B mpenenax AEMIORAAIBEHOIO CKIIOHA
TV warmoliMenHoil Teppack! p. KaMer.

3.2.2. Knumat

KnuMat paiioHa yMmepeHHO-KOHTUHEHTaIbHBIA. 3UMOI Bo3meifcTBue O7-
pora CHOUPCKOro aHTHUHKIIOHA BEI3BIBAET CHIIBHBIE MOPO3EI, a MPUTOK TeIlIBIX
BO3JYHIHBIX MacC ATIaHTHKH BBI3bIBAeT IOTEIUICHHE U mawe orrernend. JleToMm
TEPPUTOPUSL HAXOIUTCS B OCHOBHOM B 00JaCTH HU3KOI'O JaBISHMUS.

Cpenneronosas temneparypa Bozayxa +1,7°C. MakcumansHas aMIuInTy-

S48

e
+37°C netoMm po HauHmsmero -47°C sumoit. CpenHeMecsyHas TeMieparypa ca-
MOT0 XojonHoro Mecana —14,1°C, camoro temioro +18,8°C.

CpenHue nathl mepexojia CpemHeCyTOUHBIX Temreparyp uepe3 0°C —

73 mapta 1 9 HosOps. CpenHdd NPOJOIDKUTENLHOCTE $e3MOpO3NOre nepHoa

Ty mam T e Areraryraor QAC e oo v T
a xorebanuit TeMIICPpaTyphi BO3AYX4a COCTaBIACT 064 OT HAUBBICIIETO 3HA4YCHUA

VALY WL AALIISL &

115 mueit, nammenriras 93 s, mauboneias 143 maa. Cpenuosg nata IepBOro
3aMOpPO3Ka OCEHBI0 — & CEHTAOPS, TTOCJIEIHErO BECHOM — 2 UIOHHA.

CpenHerooBoe KOJTHYECTBO OCAIKOB COCTaBIIeT 596 MMI, U3 HUX Ha Te-
el mepuof (Mecars! [V-X) npuxomures 385 MM, Ha X0nonHEIH (Mecsans! XI-
) — 211 mm.

Cpennsis ata IMOoSBIEHUsS CHEKHOTO IIOKpoBa 16 OKTIOps, YCTORIHBOIrO
roxkposa — 4 HosiOps. Cpennss mata paspylleHHA YCTOWYHBOIO CHEXHOIO IIO-
KpoBa — 18 ampesia. [omHoCcThro CHer CXOAUT B cpejiHeM 26 anpensd. Yncio aHel
CO CHEXHBIM IOKpOBOM — 174. CpelHas BEICOTA CHEXHOIO [IOKPOBA 33 3UMY —
55 oM, MakcuMaltbHag — 75 ¢M, MEUHUMAIbHAad — 35 oM.

el are’

Pexa ITepx Oeper cpoe Hauano B IlepMckoMm pafioHe B 4 KM IOXKHEE
nep. IIupkoso, sBsteTcs IeBOOEPEIKHBIM IPHTOKOM p. MyJISHKY, BajaeT B HEE B
11 xM ot yeTbst. Obimias mHa BOTOToKa 22 KM, ITIolaas Bogocoopa — 100 KM,

JmiHa BOJOTOKA OT WCTOKA JO pPAacueTHOr'O0 CTBOpa (KOHEIl ApEHEI
KHC-1) paBra 15,5 xwm.

Bonoc6op p. [Tbpk uMmeeT rpylieBUAHYIO (POPMY, BEITSHYT C JOra Ha CeBep.

ABCOMIOTHEIE OTMETKH 110 BOIOPA3NeIbHOM JTHHUK (IIOBEPXHOCTHEIH BO-
nocbop) mamersrores ot 340 M Ha rore mo 112 M (orMeTka IOHMEBI) B CTBOpE

' Tlo CHul1 2.01.01-82, CpemHerogosol croi ocankos 1A r. lepmu cocTaBigeT 697 Mu.
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U3bICKaHui. AOCOMIOTHAS OTMeTKa McToka p. [IBoK cocrasnsier 240 M, cpemmuii
YKIOH BoIHOH nosepxHocTu 0,00845.

ITnomane Bozmocbopa B crBOpe U3bIcKanuit (komen apens KHC-1) co-
CTABIAET OKONO 62 KM® ; 3a6ONOMEHHOCTh BONOCOOpA MPAKTHYECKH HylleBas,
sanecenHocTs 31%, pacnaxanaocTts 69%.

Ha pexe BhIIlle pacueTHOTO CTBOpPa PacIOIOKEHB! ABa IPYAa ¢ IUIONA(bI0
sepkana 0,1-0,2 xv”; Grikalfiimit u3 Hux PacroNiokeH B 2,3 KM BEHIIIE pacyeT-
Horo cteBopa. Ha yuactke Boime crposmetics apensl KHC-1 (ceepmerii yya-
CTOK) pycio p. ITbDK OTBeeHO B MCKYCCTBEHHBIN KaHAT.

Jonuaa pexy acHMMeTpH4Has, ¢ 00Jee pacIUTaCTAHHOW U HEICHO BBIpa-
KECHHOH TeBOOEpEKHOM YaCTRIO.

Ilvpuna ponwesl IO BoXOpasfelaM R pacdeTHOM CTBOPE COCTABISAET
6,5 Kkm.

TToiiMa HA pascMaTNWRAEMOM YYACTKE - depelyromascs mo Oeperam, xa-
pakTepHas I8 peK ¢ OrpaHr4eHHBIM MeaHApHpoBaHueM. O0Imas UmpuHa moH-
MEHHOI'0 Y4acTKa NONHHEI COCTaRIsIeT 0Komno 200 M.

Pycno p. Ilepx - xoperTooGpasHoit dopmsl, BeicoTa 6oposok 0,5-0,7 M,
raybuna pycna 1o 1,0 M (B MexeHs).

PacuerHrie MaxCHMAaIbHBIC ITABOIKOBBIE PACXOAB! U YPOBHHU IIPUBEEHEI B
Tabm. 3.1,

Yo T |
Tabmura 3.1

Mazcumansxple pacxosl ¥ YpoBHHE ». [Tk HA yaactke npawr KH(-1

OBecretersocts P, % MaxcumarnpEbie pacxomsl O, M /c OTMe;rKI/I YpOB-
BECeHHHE TTOXICBBIE meit H,, m
1 273 34.6 112,25
5 210 214 112,00
10 13,0 16,9 111.85

Ilpumedvanue. MecTONONOXEHNE PAaCYETHOIO CTBOpa COOTBETCTBYET
PACIHOJIOKEHUIO THIPOMETPHUIecKoro cTBopa Ne 4 no ussickasuaMm 1997 1.

H3mepennbie pacXombl BOJBI B pacueTHOM CTBOpe B mepuox 25.09.95 r. -
21.01.96 r. cocrasmm 0,53 - 0,38 M/c.

ITpusenennsie B Tab. 3.1. JaHHBIE IO MaKCUMAaJIbHBIM pacxoaM U ypOB-
HSIM HY)KI2I0TCSA B OIpPEEeIeHHOM YTOUHECHHU. B I'MIpOIOrUYecKor 3amucke K
OTYETY IIPH OIIPEHCICHUH MaKCHMANBHEIX PacX0l0B BECEHHETO IOJ0BOALA 10-
OYIIeH METOAMYECKUH MPOCYET: JacTh PaCICTHHIX IIapaMeTpoB Oklia olpesee-
Ha 110 oxno# metomuke («Ilocodue x CHull 2.01.14-83». M., 1984), gacts - no
apyro#t («Pecypcesr mosepxaocTHbx Box CCCP». Tom 11. JI.: I'mapomereons-
nat, 1973). B pesynprare CymeCTBEHHO 3aHIKEH IPHHATEIH CJIOM CTOKa BECEH-
HEro MOJOBO/IbS, MAKCUMAIILHEIE BECEHHHIE PACXOABI 3aHIKEHB! IIPUMEPHO B 1,5
pasza. PeabHas BeIMYMHA MAKCHMAIBHOTO BeCeHHero pacxona 1% obecmeden-
HOCTH JOJDKHA COCTABHTH 40 M° /C, TO €CTh HECKOTBKO BEINIE TOXKIEBOIO MakK-
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CUMyMa, 4YTO COOTBETCTBYET CIpPaBOYHBEIM JaHHBIM («Pecypcey, c. 312,
Tabn. 115).

Becennue maBonkoBBle YpOBHH, COOTBETCTBYIONIHE pacxomaM 1% obec-
NEYEHHOCTH, JODKHEI 3aTallJIMBaTh BCIO IOUMY W HaXOJUTHCS IIPHMEPHO Ha OT-
MeTKaX HaWBBICUIMX TO4YeK IOMMEI. B MecTe pacHoNoXeHUI THApPOCTBOpa
4 1oABEeM NTaBOIKOBEIX YPOBHEH peaibHO BOZMOXKEH 10 OTMeTOK 112,8-113,0 M,
y ruzpoctBopoB 1 u 2 - no otmeTok 114,0-114,2 M.

19 mas 1997 r. mpoBeneHo M3MEPEHUE PACXON0B U ypoBHEH p. ITeixk B ms-
T cTBOpax (tadin. 3.2). CpengHwuii yKIOH BOJHOM ITOBEPXHOCTH OT cTBOpa 1 JI0

crBopa 5 cocraruia (0,00175.
Tabmura 3.2

Pacxoner u yposau p. [1epk Ha yuactke apensl KHC-1 na 19.05.97 1.

‘Howmep | Paccrosinug me- | VismepeHnbie OTMeTKH Yxnowel BogHOHU
IHOPO- |KIY THAPOCTBO- | PRCXOJIEL, M /e YPOBHEH, M | IIOBEPXHOCTH, ThI-
CTBOpa paMu, M CSYHBIC

1 0,48 111,58
350 0,71
2 0,57 111,33 |
450 2,56
3 0,36 110,18
320 0,78
4 0,43 109,93
690 2,20 |
5 0,48 108,41 |

3.2.4. [eoTeKkToHUKA

B reorexToHMUECKOM OTHOIIEHUA HCCIeayeMas TePPUTOPHA OTHOCUTCS K
IpenypansckoMy KpaeBoMy IIporu0y, K CEBEpHOH €ro NeHpecCHM, U XapakTe-
pHBYeTCH YCIOBHAMK, XapaKTepHbIMH JUISL TPaHULbl IaTQOPMEHHBIX U CKIal-
4aThix o6aacTedl. B 3THX 30HAX MOPOJIBI AUCIOMUPOBAHbl YMEPEHHO WIN 04YeHb
crabo.

Ha yuactke TCB - apena KHC-1 Beigesnsercs aHTUKIHHaJIBHAS CKIazKa
ceBepo-ceBepo-3amnaiHoro npoctapanus (322 - 340°), 1ocTaToOYHO XOpPOIIO BhI-
paxeHHasd B penbede MecTHocTH. OceBas JUHUSL CKIAIKU IIPOXOIUT Yepe3 BEI-
COTBI MECTHOCTH C a0COMIOTHRIME OTMETKaMu (B HaIllpaBIEHUH C FOr0-BOCTOKA
Ha ceBepo-3anax) 174,2; 147,7; 146,6; 148,7; 142,6 M 1 ucHBITEIBAET OIPYXKe-
HHE B ceBepo-3alajHoM HampabieHun B parioHe TCbh. Kphinbs ckuagxd OTHO-
CUTENLHO IONOIMe W HaKIOHEHB! K JIMHUH cBOMA I1og yriiamu 9-12° (qamre - mop,
yriaoM 10°); roKHAS YacTh CKJIAAKHA B HACTOAIIEEe BpeMSI YaCTUYHO pasMBITA U

zaHATa gonuHamu pp. IIepk u Kamenka.
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AHTHKIHHAJIBHAA CKIaJKa B HACTOSIIES BpeMs 3HAUHUTENBHO IEHYIUpO-
BaHa, B CBOZOBOIl 4acTH mpopesaHa HeGOIBIIEMY OBparamMy. Kpeulba CKIazkd
TI0JI0r0 IOTPYXKAFOTCA K CEBEPO-BOCTOKY U Ioro-3amany. MoIIHOCTH geTBep-
THYHEIX OTIIOXEHUH yBEIUUUBACTCS B 9THX HAIPaBICHUSX.

3.2.5. VIHxXeHepHo-reonornyeck1e yCrnoBusi CEBENHONO y4acTka
KHC-1

CeBepHBIH y42CcTOK IIPAJICTABICH BEPXHEIEPMCKAMU ITOPOJAMH YhuM-
CKOro fApyca IMeIIMUHCKOTO TOPU30HTA, HEPEKPHITEIME YeTBEPTHIHBIMH OTJIO-
KEHMAMY Pa3sMUYHOro reHes3uca (M3y4yeHHas riryousa 23 m).

["eonoro-IuTONOTHISCKUH paspe3 IIOMA KU (CBepXy BHU3):

" Yemsepmuunas cucmema

IloyseHHBIH CITOMH - de, IIpeJICTaBIEH YEPHO3EMOM. BeTpedeH 1o Beel
wiouranke, momuocts 0,1 - 0,3 M.
Anmosuanvrie omnodcenus a)
CyriIMHOK KOPWYHEBBIA TYTIOIUIACTHYHBIN C IIPUMECHRIO0 OPraHHYeCKHX
BEHIECTB, BCTPeUYeH B foiuHe p. ITeDK, MomHOCTEIO 0,5 M, cKB. Ne 8
CyramHOX cepolil MSTKOIUIACTHYHEIH M TeKy4elIaCTHYHEIH, BCTpeueH
CKBa)XKMHaM# B mokMe p. 1IspK, BekphITasg MOMHOCTE 7,5 - 8,2 M.

o v
I'pasp#insril rpy=ET cepriff ¢ CYIIMIACTRIM 3anoinHuTeneM 5o 30%, sono-

HACBHIINEHHEIN. BCTpequ B OCHOBAHHH allIFOBHAJIEHBIX OTHO}KGHI/II\/‘I B BuJe I1poO-

cinos MomHocteo 0,3 - 0,5 m.
Ilepmcxas cucmema P
Vumeruii apye Py u
Hlewmunckuii 2opuzonm Py ss

HlemMuHCKHE OTI0XKEHUS [IPEJCTABISHB! apTHUIATAMU BBIBETPEIBIMU C
TOTYMHEHHBIMH IIPOCIOHKaMy aJISBPOIKUTOB U IIeCYaHHKOB. B mpenenax cKiIoHa
(mpaBsiil 6opT monumHE! p. ITEDK) IMENIMHHCKHE IIOPO/Bl OOHAXEHE], B [IOMMEH-
HOH YacTH JOIUHBE! IEPEKPHITH Y€TBEPTUIHEIME OTI0KEHUAMH.

B COOTBETCTBUH C ITOJEBBIM OIUCAHMEM I'PYHTORB, J1a00PaTOPHBIMH JaH-
HEIMY i Knaccmbuxanpedt ux po FOCT 25100-97, na yuacrxe zonmuss: p. ook
BBIZETICHB! CIELYIOIINE HHKEHEPHO-TCOIOTHIECKUE DIIEMEHTEL:

W™D la - CyrmuHOK ¢ MPHMECHI0 OPIaHUYECKUX BEIECTB;

UI'D 1 - cyrmuHOK;

UI'D 2 - rpaBuifHEIN TPYHT;

D3 - apruyumr.

OcuoBHbIe 1MOKa3aTeld (QUINIECKUX CBOMCTB BBIACIEHHLIX HHIKEHEPHO-
FeONIOrHIECKIX 37IeMEHTOB NMPHBeIeHH! B Tabn. 3.3-3.6.

HopmaTuBHbIE XapakTEpUCTUKU TPYHTOB 110 JIA0OPAaTOPHBIM JAHHBIM C
yyeToM Tabun. 2.3 CHull 2.02.01-83 pekoMeHIyHOTCs CleyOHHe:



D - 1a.

[ImoTHOCTE IIpHpoHas £ =1,79 r/enm’;
JTnotHOCTE CyxOro rpyHta Pi= 1,33 T/em’;
VaenspHoe clerieHune C=12,0 xIa;
Yron BHYTPEHHEr0 TPEeHHUS o =120

Urs —-2.

PacueTtnoe conporusnenue corimaczo CHull 2.02.01.-83 (tabn.1), pexo-
MEHJIyeTCs IPUHATH KaK LT TPaBUMHOIO IPYHTA ¢ IVIHHHCTHIM 3aloIHUTEIeM

R,=350 xl1a.

WD -3,
Pacuetrrnoe compotusnienne cormaceo CHull 2.02.01-83 (Tabn. 1), pexo-
MEHIYeTCst IIPUHATE Kak [JIs KpYIHOOOIOMOYHBIX I'PYHTOB: Ry = 400 xITa.

He pexoMmenayeTcss HCIOIB30BATE B KaueCTBE OCHOBAHUS I COOPYKe-
HUU I[IOYBEHHBIY CIOH ¥ HACBITHBEIE TI'DYHTBI, BCKDPBITHIE HA IPOSKTHPYEMOH
IUTOIMIAJIKE C MOBEPXHOCTH MONIHOCTRIO 0,3-2,2 M.

Cornacuo 1. 2.137 «ITocobus mo MpoeKTUPOBAHUIO OCHOBAHUH 3MaHUN U
coopyxenmi» (M., 1986), ruuucThic TPYHTH Ha IUIOMALKE OTHOCITCS K Clla-
OonyunnucteiM. Hopmatuphas riybuna npoMepsanus («lIlocobue», m. 1.124)

T 1 Q ~ v AT A P fe T

aBiifgeT 1,0 M OT IIOBCPXHOCTH 3CMJIH.

Tabnuma 3.3
Ilokazarenu GU3NIECKUX CBOUCTB CYITIMHKA
C IPUMECHIO OPraHUYEeCKHUX BEIIECTB aQ
Konu- | Cpe He—‘ PacueTHBIE
Enu- Hopwma- pea Koad-
4ECTBO KBaspa- SHAYECHUA
XapaKkTepUCTHKa | HUILIBI N HHTepran | TUBHOE THOe buIIeHT
TpyHTa H3Me- P 3Ha4YEHUU | 3HAYe- BAPUA- | oc | 1 ooc
Jene- OTKIIO- 0,8510,95
pEHHs - HUE 18705
HHI HEeHue
1 2 3 4 5 6 7 8 9

Hpuponsas
BJIAKHOCTE
BraxHoCTh Ha
IPAHULE TEKYUECTH
BraxHoCTh Ha rpa-
HULE pacKaThIBAHISA

me. | 19 | 028-050 | 0,36 | 0068 | 0,189

I.e. 19 030-0,52 0,39 0,070 | 0,181

a.e. 19 0,19-0,30 0,23 0,033 | 0,145

duco me. | 19 | 0,11-020 | 0,16 | 0,042 | 0,264
IJIACTHYHOCTH
2 0,05, 0,12
{Toxazatens 5 0,56-0,75
TEKYYECTH A€ 6 0,82-1,0
6 >1

TI0THOCTE /e’ | 15 1,66-1,94 1,79 | 0,111 | 0,062 | 1,76|1,74
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Oxouuanue Ta01.3.3

1 2 3 4 5 6 7 8 9

[LotsoeTs wacran | o5 | ys | o 65072 | 2,69 | 0,019 | 0,007
TpyHTa ,

[IIOTHOCTS Cyxoro | s | 95 | 102.150 | 133 | 0,140 | 0,105

|TpyHTa _

MopucTocTs % | 15 | 452-61,5 | 50,9 | 4,942 | 0,097
gggfﬁg?f;m me. | 15 |0789-1,598| 1,058 | 0,223 | 0211
Crenens BIAXKHOCTH | JI.€. 15 0,75-1,01 0,92 0,076. 0,082
OrHocuTENRHOE

coJlep>KaHne opra- n.e. 16 0,05-0,13 0,08
HHYECKUX BEIECTB

I'pancocras no
bpaxuraM (Mm)

=]
o~

1-0,5 ‘ 15 0-0,40
0,5-0,25 15 0-4,0
0,25-0,1 15 | 0,15-27,25 |
0,1-0,05 15 | 8,19-34,97 |
0.05-0,003 15 |34,14-64,32 |
< 0,005 15 | 14,29-36,52 |
Tabauma 3.4
TlokaszaTenu GU3KIECKUX CBOUCTB cyrnunka a()
B | o Hopwa- |{PS0) Koop- | RS
XapakTepucTuKa | HUIBI HMHuTepBand | TUBHOE AP (hUIMEeHT
orpe- .. TUYHOE 4
. I'pyHTa u3mMe- 3HaYEeHNH | 3Haye- Bapua- R I
i Jelie- OTKJIO- 0,8510,95
o peHua N HUE FRN5 051
HHUHU HCHUC
1 2 3 4 5 6 7 8 B
[puponsas ,
ae. 18 | 0,21-0,33 | 027 | 0,037 | 0,137
BJIAKHOCTE
Braxocts Ha me. | 18 | 028042 | 0,351 | 0,041 | 0,117

TPAHHIE TEKYUECTH
BraxnocTs Ha rpa-
HUIE PACKATHIBAHUS

me. | 18 | 015042 | 0,199 | 0,018 | 0,091

Hncio re. | 18 | 009-0,17 | 0,152 | 0,033 | 0,217
IaCTHYHOCTU
4 0-0,13
[Tokazarens 5 0,27-0,35
TeKyIECTH A3 0,65:0,75
6 0,79-1,0

[L10THOCTE r/ene | 18 1,78-1,93 | 1,889 | 0,039 | 0,021 [1,88!1,87
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Oxonuanue tabin.3.4

1 2 3 4 5 7 18109
Hnothocts wactun [ o3| qe | 970274 | 2,716 | 0,011 | 0,004
rpyHTa .

HnotHoers cyxoro | s ge | 139,150 | 1489 | 0,055 | 0,037
I'pyHTa ]
[lopuctocts % 18 41,9-489 | 45,188 | 2,048 0,045
Kosdputert me. | 18 | 0,72-0,95 | 0,826 | 0,069 | 0,083
HOpPICTOCTI/I
CTeneHs BIOKHOCTH | [I.€. 18 0,75-1,00 0,882 0,080 0,091
['pancocTaB mo o
dbpakmsaM (Mm)
2-1 |18 0.0
10,5 % 18 0,0-4,5
0,5-0,25 % 18 0,0-5,5
0,25-0,1 % | 18 | 1,15-31,9
0,1-0,05 % 18 | 10,1-23,1
0,05-0,005 % 18 | 28,6-65,1
< 0,005 % | 18 | 159278
TﬂgTYYXYY’)QC
X u\.l.u.nuu. oF e/

ITokasarenu duzmaeckix cBONCTB rpaBuitHoro rpysra a()

Epuauuer | Komugectso VuaTepnan
XapakTepUCTUKa IPYHTA . .
H3MEPEHUs | onpenencHull |  3HayeHuid
[Tpupoaras BIaxKHOCTE I.€. 2 0,15-0,22
BrnaxHOCTE Ha rpanuie s ’ 0,29 — 0.26
TEKy4eCTH
BnaxHOCTE Ha rpaHuie e, ) 0,17 0,16
aCKaTbIBaHUSA
Hucno miacTHIHOCTH ILE. 2 0,10-0,12
[ToxazarTenp TeKy49eCTH J.€. 2 0-0,06
I"parcocTaB 10 QpaKIMAM B MM %
> 10 2 26,0 — 56,67
10-2 2 7,31, - 16,45
<2 2 32,02 - 53,55
2-0.5 2 2,52-2,23
0.5-0.25 2 3,91 -4,03
0.25-0.1 2 8,68 — 9,37
0.1-0.05 2 2,87-17,18
0.05-0.005 2 11,59 — 19,68
< 0.005 2 6,62 — 14,88
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Tabnuna 3.6
IToxazaTeny HHU3UIECKUX CBOMCTB aprHilInTa
- C _
E ot~ i(g:o Hopua- ;genﬁe Kood- I;’acquH§ze
XapaxkTeprcerrka | HHUEI WarepBan | TUBHOE aapa- (duLIeHT e
HTa mave- | P | savenmit | smave- | o on0% | papua-
Py Jene- OTKJIO- 0,8510,95
peuuA . HUC - | 205054
HYH , Henue
T 1
Hpupoxias pe. | 6 [013-021 0,167 | 0,026 | 0,156
BIAXHOCTE i
T110THOCTS /e | 6 | 1,84-203| 1,967 | 0,056 | 0,028 |1,94]1,92
Tporsoets sacta | o5 6 1595976 | 2753 | 0,005 | 0,002
rpyHTa
Hrotocts eyxoro s | 6 | 160174 | 1,685 | 005 | 0,03
TpYHTa
TlopucTocTs % 6 |37,1-41,7| 38,78 | 1,695 | 0,044
a ; d-‘ eHT e
Keodguues me. | 6 |059-0,72| 0,634 | 0046 | 0,073
HOPUCTOCTH -
CTeneHs BIAXHOCTH | €. 6 0,54-0,81 | 0,723 0,100 | 0,138
Koogpgumment me. | 6 053064 0,60 ‘
BBIBETPEIIOCTH

3.2.6. 'maoporeonorndeckne ycrnosus

I'upporeonornyeckue yCIoOBUS y4acTKa OIPEeNSIOTCA PIOOM (QaKTOPOR:
FeOCIPYKTYPHBIMH OCODEHHOCTSMEH TEPPHUTOPHH, TI'€0JIOr0-JIHTOIOIHYECKIM
CTPOEHUEM, TeOMOP(OTOTHIECKUM CTPOSHUEM, TEXHOIE€HHOH HarpysKoi.

BzaumoneicTBue 3TUX GakTOpoR co3paeT MHOroodpazme mzxporeonomqecmn ‘

0OCTaHOBKM HA Pa3lIMYHBIX YHaCTKaX.
Ilo marepwamaM H3BICKAHWHA YCTAHOBICHO HAIAYHE ITOJ3EMHEIX BOJ,

NPHYPOYEHHEIX:
a) K TEpPUIeHHBIM I10pOJaM memMHHCKoro TOPHU30HTa y(’pumcxom spyca

BerHQI/I II€EpMHI (HICIHMI/IHCKI/IH BOJIOHOCHBII/I I\O\/IHH&KC)

6) K 3IIOBHATBHO-IEIIOBAATIBHEIM YE€TBEPTUYHBIM INIHHUCTHIM omoxce— .

HUAM (TI0JI3EMHBIEC BOIBI CIIOPAIHYECKOr0 pacIpOCTPAHEHN );

B) K aJUTFOBHAIBHEIM YETBEPTHUHBIM OTIOXKEHUIM.

A. Hlewimunckusi 6000HOCHBLU 20PU3OHN. '

Hauboree ClOXHOE THTOTOrO-halHaTbHOe CTPOSHHE MMEIOT IIeNTMUH-
CKUe OTNOXeHUs. BOIOHOCHEIMU IBIISIOTCS [TECHAHUKY, BOAOYIIOPHBIMY — [IPO-
CTIO¥ apTMIUTHTOB ¥ aJIeBPONUTOB. BONONPHUTOKH M3 aprULIATOB U ajleBPOJIH-
TOB, KaK IIPABHUJIO, CBSA3aHBI HE C BOJOHOCHOCTBIO 3THX IOPOJ, 8 C IepeTOKOM
BOJ 11O TPEIWHAM U3 BBIIIENEXKAIHX ECUaHIKOB.
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B pesynbTate depenoBanus B pa3pese BOIOIPOHUIACMBIX OO 00pasy-
eTCS CUCTEMA 3TaXHO PacIIONOKEHHBIX BOJOHOCHBIX IIPOCIOEB U TOPU3OHTORB CO
CIIOKHOM I'MIPaBiIudYeCcKON CBA3BEO.

B oTnoXeHHAX IMEeNMHHCKOTO TOPH30HTa, 3ajJeraloliX BhIIIE Bpe3a Jo-
nuHEl p. IIbDK, BEIIETEHB! HON3eMHEIe BObBI TPEIHHHO-ITPYHTOBOTO THIIA, Oe3-
HanopHele U craboHanopHble. B OTI0KEHUSIX, 3aJlerarolux HIbKe Bpesa, pac-
IPOCTPAHEHB! HATTOPHBIE 10A3¢MHBIE BOE! TPEIUHEO-IUIACTOROIO THIIA.

[lepBsiii BOMOHOCHEIA I'OPH30HT TPEIMHHHO-IPYHTOBBIX BOJ 3aleraeT Ha
rmybunax ot 1,6 — 14,8 m (abe. otm. 110,08 - 119,33 m). Ha ywacTke, npuypo-
YEHHOM K JETIOBHATBHOMY CKIOHY (CKB. 25, 26, 1K), yCTaHOBUBLIHECS YPOBHH
IOA3EMHEIX BOJ Gukcupyroress Ha rirybuxax 5,4 — 92w (abe. otm. 1104 -
117,6 M). B paiiore xymomooGpa3HOH BO3BBIIIEHHOCTH, OCIOXXHSIOUIEH TeIro-
BHAJIbHBIA CKIIOH (CKB. 14, 15), riryOuHa 3ayieranus IOJ3eMHBIX BOJ] yBeJIHYIHBa-
ercsa 10 12,7 -14,8 m ( abe. otm. 113,6 - 113,7 m). ‘

Ha yuactxe xpytoro oOGHa)XXeHHOTO 3PO3MOHHOTO CKIOHAZ CKBRXUHAMU,
[POHIEHHBIMU B BEpXHEH JacTH (ckB. 4, 11, 12, 13), ycraHOBUBIIHECS YPOBHH
HOI3EMHBIX BOJ 3a(UKCHpOBaHEl Ha IIybuHax 3,9 - 7,1 M (abc. otM. 118,1 -
118,9 M); B cpennelt wyactu (cxB. 3, 5, 8) - Ha rnybunax 2,4 — 3,6 M (abc. oM.
113,7 — 115,3 m). Ot™MegaeTcs «3TaXXHOCTEY» BCIOHOCHBIX TUIACTOB, Ipu Oype-

HHH (DUKCUPYIOTCS KaK MeCTHBIE Hanopsl, gocturatronte 4 M ( cks. 3, 14, 15,
T4

ASTYVTIITIWVY MATTNan N ITTINCTYITYO fr\r/-h Ta
p Ld, &7 rdj.

24) tax 1 IICPpCTOK 3 KIIMX CJIGEB B HEHKC (CKB.

&V fy AGan xLo2d NOLVSINYD XD Bv

O0nacTh MUTAHWS TPEITUHHO-IPYHTOBBIX BOJ COBIAJACT C INIOMIANBIO UX
pacnpoctpaienys. OCHOBHOM MCTOYHMK ITUTAHUSA ION3EMHBIX BOJ - atMocdep-
HBIE OCAJKH, JIOIIONHUTEIBHEIN - YTEUKU U3 BOLOHECYITUX KOMMYHuKaui. O0a
UCTOYHHMKA 3arpsA3HEHB HehTEeIPOIyKTaMK, O 9eM CBHJETENBCIBYET BBICOKOE
VX coZepxadne B mpobax Bogel, Jocturaromee 195 - 330 mr/m.

YPOBEHb TPEIIUHHO-IPYHTOBBIX BOJ [IOABEPXEH CE30HHBIM KONIeOaHUsM
¢ roJoBoi ammautyno# mnopsuaka 1,5-2,0 M. CpaBHeHnue ypoBHEH IIOI3eMHBIX
BOJ B IIpefenax IIoagy, 3aQuKCHPOBaHHbBIX 3UMOH 1974-1975 rr. u B okTa0pe
- nexabpe 1995 r., moxaszayo IOBRIIIEHHE OTMETOK MEXEHHBIX YpOBHEH 3a 1Ipo-
mremmwe 20 ner Ha 2-3 M.

TpenuHHO-IPYHTOBBIE BOJBI, PaCOpPOCTPAaHEHHEIE B IIpe/ierax HCCIeNo-
BaHHOH INOIIaad, 00pa3yroT rpyHTOBBIN IIOTOK, HAIIPABIIEHHbIH OT AE/IIOBUATE-
Horo ckioHa IV HanmoliMenHolt Teppacs! K 11l HaamoiimenHo# Teppace p. Kams:
B 001eM HarpasieHWd Ha 3aman. Jonuna p. IIsDk gperupyeT 9acTh rpyHTOBOIO
noToka. YacTuuHas pasrpy3Ka TPelMHHO-IPYHTOBBIX BOA HaOIIONAETCs B BHLE
HUCXOIAIIAX POJHUKOB B Ipejerax 3pO3HOHHOIO CKIOHA, a TalkoKe B 4EeTBEP-
THYHEIE 3IIFOBUANBHO-IEIOBUAIBEBIE OTIOKEHH] B HIDKHEH YacTH CKIOHA U B
pyCnoBOH almoBrH p. [Terx.

Kpome pasrpy3Ku B 9pO3HOHHYIO CETh, IPOUCXOMUT H CKPBITad pasIpy3Ka
TPEIIMHHO-IPYHTOBEIX BOJ ITyTeM IePETOKA B HIDKENek)ale eIMIHCKHE 0T~
noxeHust. [loaToMy 3HAUUTENEHAS 4acTh pa3rpy3Kd TPEIHMHHO-TPYHTOBRIX BOJ
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rpoucxoaut B ornoxenus [l HaamolMenHOH Teppack! p. KaMel 3a npenenamu
UCCNEeNOBAaHHOM IUIOITANH, B JIEBOM OOPTY HOMUHE! p. [ThiK.

Bonoo0uinpHOCTE BepxXHEH YacTH HIEIIMHHCKUX OTNIOXKCHHYM He3Hauw-
TeldbHa U HepaBHOMepHa. Ilo pesyIETATaM OTKa4YK{ M3 CKB. 2, JeOUT COCTaBUII
5,2 M /eyT, yaensHslt ge6ut — 0,84 M /cyt. Kooddurpent bumsrpauy weri-
MUHCKHX [IOPOJ B 3aBUCHMOCTHU OT JUTOJOIHYECKOTO COCTaBa H3MEHSETCS OT
0,02 m/cyT (apreuinur) mo 0,68 m/cyT (Decuanuk).

Btopoit BOOOHOCHBIY IOPU30HT MIENIMHUHCKHX OTJIOXEHHH - TPelUHHHO-
IIACTOBBIC BOJBI - MPUYPOYEH K XOPOIIO BBIISPKAHHOMY I10 TUIOUAH CITOO
JIECYAHHKOB CEPOBATO-3eJIeHOBATHIX CI1a00CHEeMEHTHPOBAHHEIX, TPEIUHOBATHIX.
B 3aBucumMocT# 0T reoMopdOoNOrHIecKoro mojIoKeHHs y4acTKa 3TOT CJIOH mec-
YAHMKOB IIPOCIICKUBACTCS CKBaKMHAMH Ha INIyOomHax oT 4,5-6,0 M (abe. oTwm.
105,5-108,7 M) B momume p. ITspx o 16,5-17,7 M (abe. oM. 103,3-108,5 M) B
ninenesax MeMBHANBHOTo cKioHa. ClIOH MeCYaHHUKOB 3alleTaeT HUXKe 3PO3UOH-
HOro Bpesa p. [Tepk, ¥ mogseMHuble BORL, IPHYPOYCHHEIE K HeMy, 001a1ar0T Ha-
nopoM. B noiime p. ITeDK mbe30MeTpHUYESCKUE YPOBEHDL TPEIHMHHO-ITIACTOBBIX
BOJ HabMromancs Ha ypOBHE I1OJ3€MHBIX BOJ AJUIIOBUATBHBIX YEeTBEPTHUHBIX
OTJIOXKEHHUH, X HAIlOp Ha IIOAOIIBE ITOKPOBHBIX AlTIOBHAIBHBIX CYTIIHHKOB CO-
cTaBiseT 2 — 8 M.

B To xe BpeMsa B ckB. K, NpoiIeHHON B BEpXHEH HacTH ACIIOBUAIBHOTO
cknona (abc. oM. mosepxuocTH 126,8 M), HabmomaeMpill MHE30OMETPUIECKUH
YPOBEHb TPEITMHHO-IIIACTOBLIX BOJ B (eppane-mapre 1996 r. otmeuen Ha ab-
COMIOTHBIX OTMeTKax 116,48 - ma 1,12 M HbKe 3a(pUKCUPOBAHHOTO CTATUYECKO-
r0 YPOBHS TPELLHUHHO-TPYHTOBBIX BOJ. Ilocie BCKPEITHS TPEeIUHHO-TIIACTOBEIX
BOJ B CKB. 1K HaOrogancs nepeTox BHA3 TPEILUHHO-IPYHTOBBIX BOI.

Kak moxaszanu nposejieHHbIE OIBITHO-(QUIBTPALMOHHBIE PabOTHI, Tpe-
IIMHHO-IPYHTOBBIE ¥ TPEUIMHHO-IIIACTOBBIE BOJBI THIAPABIHYECKU B3aHMOCBS-
3aHBl, 00 3TOM CBUJIETENBCTBYET IIOHIIKEHHE YPOBHEH TpEeIUHHO-TPYHTOBBIX
BoJ (ckB. 2K ¥ 3K) Ip¥ OTKadKe U3 TPEIIUHHO-ILIACTOBBIX BOX (CKB. 1K), a Tak-
K€ IIEPETOK U3 TPEUIMHHO-IPYHTOBBIX BOJ B CKB. 1K. '

OcHoBHasg 06nacTh THUTAHHS TPEUTHHHO-IIIACTOBBEIX BOJ HAaXOIUTCA 34
IpeeaMy UCCHAEI0BANHOMN IITOMAIH TOTIONHATEIBEHOE [IUTAaHUE OHH ITOJIY9aroT
3@ CYeT IepeToKa M3 BRINIEIeKallero FrOPU30HTa TPEUIMHHO-TPYHTOBEIX BOJI.

[To pesynpraraM OTKA4KW, TIPOBEICHHOM W3 CKB. 1K, Ae0HT COCTaBHI
26 M/CyT IpH IOHIKEHAH YPOBHS BOIEI Ha 1,06 M, koo(dunueHT GribTpauu
necyaHnkos (¢ mrybunsl 17,7 M, ade. oM. 109,1 M) 14,6 M/cyT, Ko3pduImeHT
Ibe301IpOBORHOCTH — 1,2x10° M /cyt. Tlo pesympTaTaM reodU3MHecKdX Hccie-
JI0BaHMH B cKB. 1k, B uATepBane rrybun 11,0-12,5M xosddurmenT Gunsrpanun
cocrasui 14,4 M/cyT.

TpeTuit BOJJOBEOCHBIN T'OPU30HT BCKPHIT CKB. 28 Ha riuybune 28,0 M (abe.
oT™. 84,5 M), MOIIHOCTE ropu3oHTa 9,0 M, NPHYPOYEH K NeCYAHHKaM Tperiy-
HOBATBIM, HAlIOPHBIH, CKOPOCTh QIIIBTPALlHU cocTapseT 2,0 M/CyT.



b, IoozemHble 60061 27H08UANDHO-0ENIOCUANLHBLX YEMBEPINUYHbIX
OMNOHCEHU.
ITonzemuble BOXBI DIIOBUHATBHO-TETOBUHATBHEIX YETBEPTHYHBIX OTIOXKE-
HUH B Tpe/lenax MCCIeoOBaHHOM MIONann UMEI0T CIIOPaInYecKoe pacpocTpa-
HEHME ¥ BCTPEUCHBI Ha OT/eIBHBIX YUaCTKAaX B HUJKHEH YacTH CKIOHa, I/ie Tep-
pUTeHHBIE IICIIMUHCKUE IOPOJBl I[MEePEeKPBITHl I[IIMHUCTBIMU  3JIFOBHAJIBHO-
JENTIOBRATBHBIMU OTHOXEHUSMH. BOZOBMEINAIOLIUE OTIOXKEHUS — CYITIHHKYA U
CyIleCH, MOLIHOCTE He IpeBbrmaeT 4,0 M. Y CTaHOBUBIUHECS YPOBHU IIOA3EMHBIX
BoJI 3auxcupoBansl Ha riybune oT 0,0 M (abe. oM. 111,5 — 112,80 M) B paii-
OHe CKB. 2B, 6a 510 0,8-2,6 M 110 cxB. 7,9. )
Ilo maHHBIM 3KCIpPECcC-OTKAYKH M3 CKB. 63, KoahohuumeHT QuisTpauun

cynecu coctasui 0,39 m/cyT.
IMuranue MON3eMHBIX BOJ JIIIOBHATLHO-ACIFOBUATIBHEIX UYeTBEPTUYHBIX

OTIOXEHHUH OCYNIECTRIAETCS 33 CHET YACTHUHOM Pasrpy3kd B HUX TPEIIUHHO-
IPYHTOBBIX BOJ. Pasrpyska poucxo T B oMy p. IIenk.

B. Ilo0zemmnbie 800bl AATIOBUANBHBLX HEMBEPMUUHBIX OMIOHNCEHUN.

ITonzeMHEBIC BOIB! AJUTFOBHAIBHEIX Y€TBEPTHYHBIX OTIOXKEHUH BCTPEYECHE!
B IOTO-BOCTOYHOM YacTH WUCCISHOBAHHOH IUlomand, B 3a00odyeHBoil IoiiMe
p. [IbDK, Dprypoters: K aIIOBHATBHBIM CEPhIM TeKYUESIUIACTHYHBIM ¥ TEKYIHM
cyrnuakaM. MomHocTs BogopMeliaromei tTonmu ot 2,0 1o 4,9 M. YcraHoBuB-
miuiics ypoBeHb OA3EMHBIX BOX B (GeBpaie 1994 r. 3apukcupoBaH Ha riryOuHe
0,3-1,5 M (abc. ot™. 110,95 - 112,90 m).

B ceBeprolf yacTu mo¥MEI BOjIa CTOUT Ha IoBepxHocTH cmoem 0,2-0,9 m.

ITutanue MOA3EMHBIX BOJ ALTFOBHAIBHBIX OTIOXEHHH OCYILECTBIISETCH
3@ CYET MHQUIBTPAIMY aTMOC(HEPHBIX OCaIKOB, PEUHBIX BOJ M Pa3rpy3KH II0M-
3EMHBIX BOJ 3AFOBHANBHO-ISIIOBHANEHBIX UYETBEPTUYHBIX OTIOXKCHUN U Tpe-

IUHHO-TPYHTOBBIX BOJ{ CO CKJIOHOB.

P — e = py

- XuMHYecKu# cOCTaB IOA3EMHBIX BOJ /IFOBUAJIBHEIX YETBEPTUUHBIX OT-
TOXKEeHUY (CTAaHRAPTHRIH XUMAHAIH3) BRIONHECH 110 4 [ipoGaM, B3ATEIM ¢ TITyOH-
wel 4,2; 3,1; 3,5; 1,0 v upusenen B tadu. 3.

s
/.

Tabmuma 3.7
XuMudeckuil cocTaB MOA3EMHEBIX BOJ
| KommonedT 1 cBOMcTBA BOX CKB.-8 CKB.-9 CkB.-13 | ckB.-18 .
| 1 2 3 4 5
Karwonsl, MI'/1
Kasruit 160,0 | 152,00 | 104,00 | 192,00
Maruuii 19,52 82,96 58,56 63,44
Keneso zakucuoe 0,00 0,00 0,00 0,00
| Kenezo oxmcHOE 0,00 0,00 0,00 0,00
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Oxonuanue tadm1. 3.7

1 2 3 4 5
AMMOHUHR 2,00 3,00 2,00 2,00
Harpwit+Kanui 121,77 69,85 107,58 66,49
AHEWOHEL, MI/X '
['napokapOoHATE 280,60 | 561,20 390,40 597,80
Xiop 28,40 71,00 28,40 56,80
Cynbdarsr 460,80 | 307,20 345,60 307,20
Hurputs! 0,20 0,10 0,10 0,05
Hutpats 0,00 0,00 24,08 0,00
['anpoxapboHaTHas MeNoy- 4,60 9,20 6.4 9,80
HOCTE, MT-3KB/7
KecTKOCTE:
obmas 9,60 14,40 10,00 14,80
kapOoHartHas 4,60 9,20 0,40 9.80
nexapboHaTHas 5,00 5,20 3,60 5.00
Bogoponusii nokasarens pH 7,70 7,70 7,90 7,80
CroboHas yIIIeKUCI0Ta, MI/T 26,40 61,60 44 00 52,80
ArpeccusHan yriuexuciaora, Mr/n 13,20 | 8,80 22,00 4.40
Cyxolt 0CTaToOK, MT/J1 932,99 | 966,71 | 86525 | 986,88
o Clini 2,03 11.85 CO;on. | Hearp. | COpom | Herrp

IIpemeganue. Jlater orbopa npod: 30 wronsg, 6 asrycra, 2 moas U

7 aBrycra.

B Tabn. 3.8 npuBeneHs! AaHHBIC [0 COACPXKAHHIO HEPTEIPOLYKTOB B
TPEIUHHO-TPYHTOBBIX ¥ TPEUIMHHO~ILIACTOBEIX IIOA3EMHEIX BOJAX.

Tadnuia 3.8

Copepxanue HeQTEPOAYKTOB B MOA3EMHEIX BOAAX. ~

BhicoTHAs NPHBS3Ka 0TGP IIPO6 BOJIET Conmepxauue
Mecto otbopa mpob | rnybuna orbo- abcomoTHas HeQTeIpOILyKTa,
pa, M OTMETKa, M M/
1 . 2 3 4
TpempaHo-rpyaTOBEE BOAEI (I BOJIOHOCHEIHA IT'OPH30HT)
19.09. 1995 r.
Kanapa ¢ mosepxHoO-
cTH:
- 10 OTKA9KH 49 0
~ TIOCIIE OTKadKH 153,6
CxpaxmHa ac-6B8 1,16 112,84
82,1

-0 OTKa4YKH
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Oxonyanue Tadd. 3.8

| 1 { 2 3 | 4
~II0CJIE OTKAUYKU ' 307,3
21.09.1995 r.

CxBaxuHa ac —2 3,67 115,85 52,3
CxkBaXxpHa ac-3 5,22 113,45 280,0
CKBaKMHY 4C-5 2,32 113,81 330,2

' Cxsaxcuna ac-11 7,28 118,72 "~ 290,1

| Cxpaxuna ac-13 3,60 118,40 139,5

Cxpaxuma ac-15 12,61 113,69 195,5

| Cxsaxuna ac-17° | 9,72 | 110,08 260,5

TpenmaHO-TacToBEIe BOE! (I BOTOHOCHEIH TOPH30HT)
CxBakuHa ac-22 ‘ 6,70 / 117,90 0,32
CxBaxuHa ac-25 | 5,40 { 117,40 0,11

Ha puc. 3.1 mana cxema pacmpe/lelicHUs YIIeBOOPOIOB B IIPUKOHTAKT-
HOM 30HE BOJOHOCHOTO OPH30HTA.

3.3. OcHO8HbIE rpoeKkmHbIe peweHus

TTpoekTHRI® pellleHys IO CEBEPHOMY YHacTKy (HHMROBROU BETRU) APSHEI
KHC-1 paspabartriBaiuch Ha OCHOBE:

—~ aHanmza obmelt THAPOre0IOTHIeCKON cuTyaruu B paitone TCh - nep-
Bas HAaCOCHAs;

— KOJMYECTBEHHBIX OICHOK pasrpy3ky HEQTEIPOTyKTOB ¢ [TOA3EMHBIMU
BOJaMU B joiuHe p. IIbDK ¢ puddepentranned UX 110 30HaM;

— aHanm3a o0mIeHd CxeMbl pazMelTiennsd 3aIlUTHEIX nperaxedt p. I1en
KOHKPETHEIX IIPOSKTHBIX pelleHnd 0 ygacTKy Ne 1, OLleHKH ¥X IOCTOWHCTB M
HENOCTATKOB;
~ y4eTa peajIbHO CIOXUBLICHCS CUTyallHd Ha MOMEHT MpPOEKTHPOBAHMS
{1997r.);

— MaKCHMalIbHOT'O KCIOJIB30BAHUS HUMEIIIHNXCA MaTepHalioB UHKEHED-
HBIX H3BICKaHWH ¥ oT4eToB o HMP, xax crieuyanbHO BBRITIOJIHEHHBIX JJif JaH-
HOTO IIPOEKTA, TaK H IPOIUIBIX JeT;

— yd4eTa pealbHBIX BO3MOXKHOCTE! CTPOUTEIBHOM OpraHM3alMM IO BEI-
TOJNHEHUIO IPOSKTHBIX PellleHU i ¥ 3aKa3UiKa - 110 HX QUHAHCHPOBAHHIO.

Ha puc. 3.2 npuBeneHa cxeMa paclONIOKEHHS [PEHAXHOH CHCTEMBI
KHC-1. HauanbHas TOYKa IpeHBI %eCTKO IPHBI3aHa K yXe IOCTPOeHHOH Ha-
cocrHoi craHuuy (xomomeu K-3). B To e BpeMs:, B COOTBETCTBUM C yCTaHOB-
JIeHHOH cxeMolt pacripoctpanenus 3arpa3HeHui oT TCh, Bepxuuil KoHel JpeHbl
HeOoOXOAUMO TTOATSHYTEH KaK MOXHO Onmie K 30He mocTossHHOro BnusHus TCh,

e

K
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K MeCTy HanboJee HHTCHCHBHOH pasrpy3Ku HEQTEIIPOIYKTOB CO CTOPOHE! Depe-
roBoro ckioHa. Ilpu aToM Tpacca OpeHs! JOIKHA OBITH Kak MOXKHO GJiuKe npu-
»XaTa K OCHOBAHMIO IIPaBOOEPeRHOro CKIOHa Uit Oonee a(heKTHBHOTO Iepe-
xsata HII. Takum obpaszom, mepsas 3azada, KOTOPYIO HEOOXOMUMO PEIIHTH, —
3allPOEKTHPOBATh HHU30BYIO BETBh IpeHaka aiuHOW Oonee 400 M. Mcoxomusie
YCIIOBUSA:

a) OTMETKa JIoTKa Ha Bxojae B komozaern K-3 —110,18, UM Ha 1 S5M HIDKE
ype3a BoJbI B pycine p. ITsok B OnpxadmeM CTBOPE;

6) HeoOXoxwmas OTMeTKa JIOTKa TPYOBI B KOHIIE OPeHEI — He BBIIIE OT-
METKH ypesa pycna B OmmkadimeM crBope — 111,10 m o HHTepnomuKH oTME-
TOK Ha TUAPOCTBOpax 2 # 3;

B) MHUHHMMAaIBHO JOIYCTHMAas CKOpPOCTHb IIOTOK2 B npeHaxcHon pr6e
D =1 M, Kax 6e3HalopHOro KaHAIH3AIHOHHOIO KOJNIEKTOPa, NP HAIIOTHEHMH
Tpy6sl Ha 0,8 BBICOTEI ee cedeHMs, JOJDKHA cocTasisate 1,15 m/c (CHull
2.04.03-85 «Kananuzanus. HapyXHble CeTH ¥ COOPYXEHUS», 1.2.34).

Ipunsatas u3 3THX ycooBu# Tpacca ApeHaKa NprBeleHa B pabouux gep-
texcax. OTrMeTka BepxHeld To4KU ApeHaxa (y xonoxua [I-5) HpI/IHETa 111 05 M,

CPEeJHHH YKIIOH I10 Tpacce
. 111,05-110,18 _ 0,002.
417

1 o
ITo CHIpaBOYHBIM JaHHBIM , pacucTHasd CKOPOCTE B XaHAIHUIAMOHHOM

TpyOe quameTpoM 1 M
v=W, N+i, (3.1)

rne Wy, — MOy CKOPOCTH IIPH IIONHOM 3aIl0NHeHus Tpy6sr, Wy = 30,99 m/c;
N - nonpasounst x03QGUINEHT Ha CTEIEHD HATOIHEHUS pr61>1 a; npu
a=08 N=1,17.

3uavyenue pacaerHol crkopoctu v =30,99x1,174/0,002 = 1,62 m/c.

ITo reomoruyecKuM YCIOBUSM, BEPXHUN y9aCcTOK ApeHaxa AnunHol 105 M
(mexmy xononuamu -5 u [-3) npoxnaneisaeTcs ¢ ykmorom 0,001, Hmus sroro
y4acTKa

v =30,99x1,174/0,002 =1,62 m/c.

Taxym 0o0pa3oM, NpUHSATEIE Tpacca U IIPOIONBHBIH NMPOQUIE JpEHE! AB-
JISIOTCS IPEAETHHO NOMYCTAMBIMH 10 JUIHHE, OTMETKaM ¥ yKioHaM. JlanbHen-
miee yIIMHEHHe HU30BOH BETBU JPEHB! HEBO3MOXKHO IO TEXHHYECKUM OIpaHu-

YCHUSAM.
Mg moselinenus 3GGEKTUBHOCTH IOPEHEBL 110 IepexBaTy 3arpA3HEeHHBIX

CTOKOB PCIICHO BBUIOJIHHTH €¢ IIO IMPUHINITY l{peHaJKHOfI 3aBECHI! BECh ILTACT

"Uyraen P.P. I'unpasmuxa. JI.: Oneprowsaar, 1982, Crp. 260.
® Tam xe. Tabn. 6-2.
* Tam xe. Puc.6-13,
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AJUIOBUATIBHBIX TTOMMEHHBIX OTHOXKCHHUH, B KOTOpBIE 3aKIaJbiBaeTCs [peHa,
[IPOPE3aeTCsl JIPeHAKHOM TpaHIleeH HacKBO3b, IO XOPOIIO IPOHHIIAEMBIX KO-
PeHHBIX TOpoA. TpaHmies 3aTeM 3aIlOIHASTCS QUIBTPYIOMEH 3achIIKoN, sapoM
KOTOpOH sIBIseTcs ApeHaxHas Tpyda. QMILTpyromas 3achllika AOBOIUTCS 10
TTOBEPXHOCTH TpaHIuer. HasHadenue cKBO3HON GHIBTPYIOIIEH 3aCHIIKH — [IPH-
€M HalOPHBIX ITO[3¢MHEIX BOZ 4epe3 [HO TpaHIled, 0e3rallOPHBIX BO. YEpE3
0opTa ¥ IOBEPXHOCTHOTO CTOKA Yepe3 MOBEPXHOCTh 3aChIIKY CBepXy. IIpuHITH-
nuajbHas cxema yCTpoHcTBa ApeHaXka [0 TUILY ApeHaXHOH 3aBeckl IToKazaHa Ha
reoJoro-JuToiorunyeckoM paspese 1X-1X (puc. 3.3).

Paboyas nmoxyMmeHTalus pa3padaThiBasiach IIPH HENOCTATKE UHIKEHEPHO-
re0JIOrH4ecKold HHQOpMaluM II0 TPacce, IIOJTOMY BHAYasle NpPEeANoaranoch,
4TO 110 BCEH Tpacce TOJ| CI0EM allMIOBUS 3aJIera0T XOPOUIo IIPOHUIIAEMBIE 1eC-
YaHUKH, K CXeMa IPEHAXHOY 3aBechl ObUIa IPHHATA 110 Beel nuuHe npensl. 1 lo-
clle IPOBENEHUS MTOIOIHHTENbHEIX HHKCHEPHO-TEONOTHIeCKIX M3BICKAHUH Ha
yuactke oT K-3 mo -1 BeIgcHHIOCKH, 4uTO Ha ydacTke apeHsl oT KHC-1 1o
[IK2+67 HynkHEE clI0H alroBHA CHOEH TNIOTHRIMY [TINHAMM, TOACTHIIAEMBIMH
c1abONPOHUIIaeMBIME aprUTHTaMH. B 3TUX YCIOBHAX IPOXOAKA TPAHIIEH IO
KOpPEHHBIX ITOPOJI TEPSeT CMBICH, ITI03TOMY Ha 3TOM YHUACTKE PEIISHO JHO TPaH-
ey yCTaHOBUTH Ha oTMeTke -0,9 M 0T Hu3a TpyDOHB! — U3-3a YCTpONCTBA BhIpaB-
HHUBAIOILEH ITONATOTOBKY U yCTaHOBKH JICKATIBHBIX OLICPHBEIX OIOKOB HOJ TPYOEL
Ipy oToM perzenue ROBOAHTE GIUTBTPYIOIIYIO 3&CHIIKY O HOBEPXHOCTH OCTaB-
nero B cune. [TonHOCTRIO NpUHIHII APCHAKHOH 3aBechl cOOMIO[eH Ha BEpXHEM
yuacTke — oT 11K 2+67 go 1K 4+17 — Tam B OCHOBAaHMH JIEHCTBUTEIBHO OKa3a-
JIACH ITeCYAHMKH, AaroIiye 00MIBHBIH BOIOIPHTOK B IpeHyY yepe3 NHO TPAHIISH.

B npoexrte ucmonb3oBaHa wiaes IpeloTBpalleHus 3aTOIUICHUs IPSHBI 1a-
BOIOKOBEIMH BoxaMmu p. TTeDx, myTeM cOOpYXeHHs ZaMObl, 3alllUTHYIO [IPOTUBO-
[IaBOAKOBYIO HaMOy pelieso CMECTHTh C OCH JPEHBI B CTOPOHY PEKHU, MEWKIY
Aperod ¥ 1amO0¥ IpoKiaapiBaeTCs SKCIUTyaTalliOHHas aBToopora. Takoe pe-
IIeHYe II03BOIIIeT ODeCHeyuTs: a) MPUEeM B IPEHY 3arpsS3HCHHOIO IIOBEPXHOCT-
HOTO CTOKa C IIPUNIErarolero CKIoHa; 0) TOCTYIHOCTE APEHE] I 0CcMOTpa, 00-
CIyXWBaHMSA U PEMOHTA, BIUIOTH JO BCKPBHITHA (IIPH HEOOXOIMMOCTH) JIpPeHaX-
Ho# TpyOBl. OTMeTKM rpelHs 3anWTHON XaMOBl IIPUHSTH NEPEMEHHBIMU, C
IPOAOJIBHEIM YKJIOHOM, COOTBETCTBYIOIIMM CpeIHEeMY YKJIOHY JHa JOJIHHE
p. IIepx B 3TOM MecTe (0,0025), ¢ ygeToM He0OXOIUMOIO BO3BBIIICHMS Hal Ila-
BOJAKOBBIMHK ypoBHsMHE p. [Tspk. [To manHbM 3a 1989 r. B HUXKHEM KOHIIE Y4acT-
ka apeHaxka Ne 1 ormerxa ypoBHS mapomka 1% OOECIICUEHHOCTH COCTaBIIAET
113,5 M, otmeTka rpebus 3ammurnoif JamObr 31ech npuHaTa 114,5 M.

IIpOeKTHBIMH peIleHUAMH He IIpeJyCMaTpHBAJIOCh IEpeKphITHe OopTa
IOPEHAXHOMN TpaHIIer, oOpaleHHoro K pexe, MIIeHOYHBIM IIpOTUBOGMIBTPALY-
OHHBIM JKpaHOM. Mpes storo 3xpaHa BOCXOIUT K I€PBOHAYANBHOM CXeMe 3a-
IUTHBIX COOPYXEHWH, Ijie 3KpaH [109eMy-TO Ha3BaH IPOTUBOQMIIBTPAIHOH-
HOH 3aBecoi». OmHAKO €CIH MCXOOWTH U3 TOTO, YTO IO HPOEKTY IpEeHAXKHAsT
Tpyba yKIIaNsIBaeTCs Ha OTMETKAX He BBIIIE YPOBHEH BOJEL B peke, TO QuiIsTpa
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o xnaccuduxanuyr CHull 2.06.01-86 «l uIpoTeXHWYSCKUE COOPYHKEHUS.
OCHOBHBIE IOJOXEHUs MPOSKTHPOBAHULY, NIPOSKTUPYeMasl IPEHA U 3alUTHAL
namMba OTHOCSTCA K THIPOTEXHHIECKuM COOpYxKendsaMm 1V kiacca.

OcHoBHBIE POEKTHBIC pelleHUs (KpoMe IIPOJOSILHOrO Npoduis Ho IHY
TpaHmeH 0 4eM OBLIT0 CKa3aHO BHIMIE) PEBU3UH U KOPPEKTUPOBKE B XOIE CTPOU-
TEeJIBCTBA He IOABepraivch. CMEThl Ha CTPOWTENBCTBO COCTABIEHBI C YYETOM
BHECEHHBIX U3MECHEHUN.

J1s yCTaHOBIIEHUS 3KOIOTHYeCKOH 3 (PEeXTUBHOCTH NPOEKTUPYEMEIX M-
POIPUATHN OIpenelieHsl CPeIHEMHOTOJIETHHE PacX0o/bl IIPUTOYHOCTH B APCHY
U3 YCIOBHH T'HIPOreOJIOrHYECKOr0 U THIPOXHMUYECKOro GanaHcoB. 3agayamu
GUIBTPAIMOHHBIX PACYETOB SBIAIOTCS:

— TIPOBEpPKA TEXHHYECKOW BO3MOXKHOCTU IIpHEMa B JPEHY pAacxOoLoB,
YKa3aHHBIX B Ta0n. 3.2, ¢ yueroM pealbHOH KOHCTPYKINH JPEHEL;

— YCTQHORJICHHE pexuma padoThl IPEHBI B OKCTPEMAaNtHEIX [TABOIKOBBIX
YCIOBHSIX.

Pacyer BBIIOIHIETCH [UIA IBYX BAPUAHTOB KOHCTPYKIMH J{PEHBI:

~ OTKpBITas ApeHa (JIpeHaxHas TpaHiles 0e3 3al0oIHECHUT). JTOT pacyer
BBILIOJIHAETCA KaK CIPaBOYHBIN, a TakKe NS ITONYYECHUS HEeKOTOPBIX Iapamer-
POB, KOTOPBIE UCHOJIB3YIOTCS 3aTEM B pacyerax BapUanTOB 3aKPhITON NPEHBI;

— 3aKpelTasg Tpybduaras gpeHa B OKOHYATETHHOM KOHCTPYKTHBHOM BapH-
aHTe, NPUHATOM AN CTPOUTENHCTBA. J[aHHBIHA pacyeT ABISEeTCs KOHTPOIBHEIM H
CTYXUT TAKKE NS [MPOrHO3ZUPORAHUS RO3MOXHEIX DEXUMOP pabOTHl JPEHEI
TIPH €€ SKCILTYATAIHY.

IIpensaputenrHo nmarorcd 0OOCHOBaHME QUIBTPAMOHHBIX XapakTepu-
CTHK IDYHTOB, IPUHSATHIX B pacyeTax, ¥ CBOJKA PACUCTHBIX JAaHHBIX 10 00beMaM
U pacxojaM IPUTOYHOCTH K JpeHe.

Pacyernsie 3maueHus xod(GQUIUEHTOB GUIBTPANUK IPYHTOB HazHada-
JIACH IO MaTepHaaM W3BICKAHui ¥ CIIPABOYHBIM JAHHBIM, C YIETOM BO3MOYKHO-
r0 HX HU3MEHEHUS [P SKCILTYyaTAliK APEHbl O/ BIUIHUEM Pa3luIHbIX (aKTo-
pOB. YUHTEIBATUCHL TaKKe OCOOEHHOCTH padOTBl IPYHTOB M KOH(HUIYpALHs
(QUIBTPALMOHHEIX [IOTOKOB, 00YCIOBIEHHBIE KOHCTPYKUHUEH IpEHB.

Ilepudepuitnas 30Ha ApeHAXHOW 3aCHIIKH BBIIOIHIETCS U3 I[eCcUaHo-
rpaBuiiHoi cmecu (IT1°C), BHYTpeHHSS BOKPYT TpyOB! - u3 mebHsa dpakruu 20-
40 mm. Ilo pesyipTaTam 0OCTIeOBAHUS PE3ePBOB DTUX IPYHTOB Ha CTPOHILIO-
manke, [II'C daxtigecky npencrapiser cOOOH TECOK CpeIHEeH KPYITHOCTH C He-
3HAYUTEINHHON IPUMECHI0 MEJIKOrO I'paBys, 1ie0eHb CHIBHO 32COPEH MENOYEIO
(5 MM u mMenee). Ucxosst U3 3TOr0, HOPMAaTUBHBIE 3HAYCHHUS KO3QQUIUEHTOB
bunbTpalmu NpuHLTH 1o tabdn. 1.20 crpaBounuka «OcHOBaHUA, (PYHIAMEHTE
1 TIOA3EMHbIE coopykermsy (M., 19851.):

— II'C (mecoxk cpemueii xpymuocTr) 10-25 m/cyT;

— mebens (KpynMHOOOHOMOYHBIA ¢ HecyaHbIM 3aronuutenem) 100-

150 m/cyr.
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U U3 IpEHA)XA B PEKY HEBO3MOXKHA B IPHHIUIE, U HUKAKOH TEXHUYECKOH He-
00X0/IUMOCTH B 3Kkpane Her. C IpYyroil CTOPOHEL, CIEYeT UMETh B BHIY, UTO B
IIOMMe MEXIY APEHOM U PYyCcIoM pekKH (GOpMUPYETCS MECTHLIH BOJOHOCHEIH Io-
PH30HT B IIOMMEHHOM aJUIIOBUW 3a CUET WHOUWIRTPAIWH RSINETAOINX 31eCh
arMOCQEPHBIX OCAKOB, & TakXke I10Cie CXoJa IIaBOJAKOB B peke. Ecmu Gopr
JPEHAKHON TpaHIIed, OOPalleHHEIN K PEKe, 3aKPhIT SKPAaHOM, TO BEChH IPYHTO-
BBIH CTOK C IIOMMBI OyIeT yXOAWTh TONEKO B OIHY CTOPOHY — B p. IIbnk; eciu
3T0T OOPT OTKPBIT IS HpreMa GUABTPAIlMOHHOTO IOTOKA, TO 10 50% mnolimen-
HOTO CTOKa OYJIeT pasIpyxarThCs B ApPeHY. DTO OUESHb BAXKHBIA MOMEHT, €CIIH
FMETE B BUAY BEICOKYIO CTElleHb 3arpA3HEeHHs HOUMEHHEIX IPYHTOB HedTenpo-
IYKTaMH. : :

EcTs HexoToprie BO3MOXKHBIE PeXXUMEI PabOTHL IpeHaXa, KOTOPhIe MOIYT
B JaHHOM clIy4ae OBITE OOOCHOBaHHEM IJIA YCTPOHCTBA 3KpaHa. IDTO, NPEeXJe
BCET0, 3aTOIUIEHUS APEHE! IPH NPOXOXKICHUN I1aBOJKOB IIOBEPXHOCTHOI'O CKIIO-
HOBOro cToka obecrnedennocTsio 1-10%. Onuaxo, BO-IIepBEIX , 3TH 3aTOIUICHUS
penky ( P < 10%) u KpaTKOBpeMEHHE; BO-BTOPLIX, BHYTPH HPEHAXHOHN TpaH-
IIEY U B 3TOM CJIydae COXpAaHIeTCs 0€3HAITOPHBIH PEXUM; B-TPETHHX, BO3MOX-
HBEIY oueHBb HesHauurensHBIH BeIHOC HII 13 Tpanmen 3atem Oyner Bo3BpalieH
00patHO ¢ pa3rpy3KoH GUALTPAIOHHOTO IIOTOKA C TTOHMBI.

Jlpyras BO3MOXKHAS CUTYAIlHA - BPEMEHHOE OTKIIOYeHME HACOCHOH crau-
IIMH H, KaK CIeJCTBUE, — HOAHEM YPOBHS B JpeHaXKHOH TpaHiiee, OQHAKO Takue
CUTYaIlMH TaKXXe KPaTKOBPEMEHHBI; KpOMe TOro, Iaxe IPH IJIHTEIBHO Hepabo-
TAOUIEY HACOCHOM HauxyAIIMH BO3MOKHBINA BapHaHT - 3TO IOJNHOE BOCCTAHORB*
JICHHE YPOBHS I'PYHTOBBIX BOA U (QUIBTPAIIMOHHOIO PeKKUMa, KOTOPBIE CYLIeCT-
BOBAIH 34€Ch IO CTPOWTENBCTBA JPEHBI, T.K. XOPOINO IIPOHUNaeMas ApeHaKHas
TpaHIles Oe3 perynspHOro OTBOAA U3 Hee APEHAXHBIX BOJ HUKAK HE BIIMSICT Ha
PeXKUM QUIBTPAlMOHHOIO IOTOKA, KAYINErO CO CTOPOHB! CKIIOHA; OHAa «IIpo-
3pagHa» IS HEro. HanmpoTus, oxpaHUpOBaHHAS ApEeHaXHAas TpaHUIes B Cliydae
IpeKpallleHus yAaIeHES BOALl U3 Hee ABNSETCS NPEIITCTBUEM Ha ITYTH CKIOHO-
BOro (QUIRTPAIIMOHHOrO MOTOKA. BeiecTBHe 3TOrO Heped 3KPaHOM CO3HMacTCs
HOJITIOp TPYHTOBEIX BOJ; HPH MIMTENEHBIX OCTAHOBKAX HACOCHOU CTaHIIUK YPO-
BEHb IPYHTOBEIX BOJ MOXXeT BEIUTH Ha IIOBEPXHOCTD, YTO IPUBEIET K CUIILHOMY
3arpA3HEHUI0 IOYBOTPYHTOB B 30HE IOATIOpa; KpOMe TOTo, IOANEPThIA IPYHTO-
BBIA TIOTOK OYAET CTPEMUTHCS HAHTH BBIXOX U3 30HEI [IOANIOpPA, cO3aBas yrpo3y
pa3MbIBa JPEHB! U 3aIUTHOH TaMOBbL

Taxum 06pazoM, B HAHHBIX KOHKPETHBIX YCIOBUSAX HNPOTHBOQMILTpAIlU-
OHHBIM 3KpaH CO CTOPOHE! peYHOTO 0OpTa JPEHAXHOH TpaHUIed He TOIBKO He
II0JI€3¢H, HO IIPHU OIIPEeeNIEHHBIX CUTYalMIX JTakKe BpeeH.

K coxanenvro, W3JTOKEeHHas apryMEHTALllsd He OKas3ajlack JOCTaTOYHO
yOeMTeNbHOM IS 3aKa34uMKa, KOTOPBIM BCE XK€ HACTOAN Ha DKPaHWPOBAHWUM

fopra IpeHKHOH TpaHIIeH, 00pallleHHOIO K PEKE.



92

Pacuernpie 3HaveHHsS KO3(QOHUIUCHTOB (QUIBTPA[MHA IPYHTOB APEHAXHON
3aCHINTKH CHIKEHB! ITPOTUB TAOJIWYHEIX IIyTe€M BBEAGHUS K HHUM ITOHUIKAIOIIEr0

K03 duuuenTa & < 1, yUHTHIBAIONIETO BIUSHHUE IBYX OCHOBHBIX (DaKTOPOB:

— KOJIBMATAaIlMH C TEYeHHEM BPEMEHU MO IPEHUPYIONIAX I'PYHTOB IIH-
HHUCTBIMU YACTHUIAMH, TIONAJAIOIIMMU B IPEHY IPU WHOQUIBTPAIMH B HEE IIO-
BEPXHOCTHOI'O CKIIOHOBOI'O CTOKA;

— 3a0MBKY 3HAYHTCILHONW YacTH IOp HANUIAIOUINMME YacTHIaMU HedTe-
IPOIYKTOB U3 TPEHAKHBIX BO/I.

3a c4er mepBoro (axTopa IO BHELIHEMY KOHTYPY ApPeHaXHOH OOCHIIKH
(B OCHOBHOM Ha ITOBEPXHOCTH) 00pa3syeTcst 3KpaHHpYroluas IpOoCcioika, He-
CKOTBKO CHIDKAIOMIASA pacxol MHQWIBTPAlUH HOBEPXHOCTHOIO CTOKa, HO HE
OKa3bIBAIOINAs 3aMETHOT'O BIUAHIS HA paboTy APEHsI B LIETIOM.

bornee cephe3HbIM MOXET OKa3aThCs BIUSHUE BTOPOro (bakTopa, IPpUBO-
JSIIEro K 3aKyIOpKe Iop BO BCceM BHYTPEHHEM IPOCTPaHCTBS ApCHBL K coxa-
JIEHUIO, IAHHBIE KaKUX-JHO0 CTeUAIbHBIX HCCHENOBAHNHT 10 OIPEETIEHHIO pe-
allbHOTO CHUDKEHMS IMPOHUI[AEMOCTH IIECUaHBIX 1 KPYIHOOOIOMOYHEIX I'PYHTOB
IpY AIUTEIBHOM B3aUMOJCHCTBHU UX ¢ HedTeconepKaIluMu CTOKaMH B Ha-
crosinee BpeMs Hews3eCTHEI. OMHAKO HEOOXO0IUMO OTMETHTE JAHHbIE TOJTyYeH-
geie B 1996 1. TOO «Henpa» o xoadduiueHTaM (QUIBTPALME [TeCYaHIHKOR,
pacrnonoxeHHsIX B npenenax [ u 11 BogoHOCHBIX ropu3ontoB. KoadduuueHt
(UIBTPAIUY TTeCUAHWKOB, SIBISIOLIMXCS OCHOBHBIM KOJUIEKTOPOM TPELIWHHO-
TPYHTOBBIX BOZ I BOFOHOCHOTO TOPMROHTA, B HANOOMRINE ATOIIAHN 3arpsa3Hen-
HAIX HEMTEIpOoXyKTaMH, [0 MaHHBIM OIBITHO-(QHIBTPAIMOHHEIX paboT paBeH
0,68 M/cyT, TOr/1a Kak JuIsd IEeCUaliKOB BOTOBMeEIaromel Tommw 11 BooHOCHO-
ro ropu3oHTa ¢ HesHaduTesbHBIM coiepxkanueM HII xoadduiment dunsrpa-
1uH coctasul 14,6 M/cyt. MOXKHO IIpeaoIoKUTh, 4TO rTonyueHHas 2(0-kpaTHast
PasHUILA B 3HAYCHUIX KO duIMeHTa QUILTpaUuu OOBICHISTCS B 3HAUUTEIE-
HOM Mepe KaK pa3 pasIMgHbIM CoAepKaHHeM He(QTeIPOIyKTOB B (GHIBTPAIIHOH-

1eix norokax I u II BogonocHsIX ropuzonToB. Mexons us atoro npunsro &£ < 0,1
H pacyeTHbIe 3HaYeHHs KO3)OUIUEHTOB QUIbTPAIUH:

- II'C - 1,0 m/cyT;

— medens — 10,0 m/cyT.

IoiimMenHple CYTNUHKY, IpOpe3aeMble APEHAXKHON TpaHLIeed, 110 mare-
puanam wm3bickasuit TOO «Henpa», umeroT Ko3QOHUIHEHT QUIBTparuy
0,3 m/cyT. B TO Xe Bpems 1o IOJOLIBE IJIACTA 3THX CYITIHHKOB OTMEYAOTCS
HANOPH! 10 4 M. D10 06CTOATENECTBO CBAACTENLCTRYET O 3HAYUTEIHHOM aHU30-
TpoIuK (GUIBTPAIIMOHHEIX CBOMCTB: €CJIM B TOPU3OHTATHHOM HAIIPABICHHH KO-
sounresT QuibTpauuu cocrasusgerT 0,3 M/CyT, TO IO BEPTUKAIU OH MOXKET
OBITE HA TOpsHOK Huke, TO ecTh 0,03 M/cyT. TIpH BCKpBITHM OpeHAXKHOH TpaH-
e Ha HavyaJbHOM ydacTKe (0T HAacOCHOW) B OOpTax TpaHIIeu IIPOSBUIACH
CIIOUCTAs CTPYKTYpa IPYHTOB, IIPHIEM HEKOTOPBIE CIOH OTIHYATHCE OOMIBEHEIM
BOJIOBBIICICHUEM C BBICOKHM COJACPKAaHUEM He(TelpoIyKTOB, apyrue (B oc-
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HOBHOM B HIDKHEH JacTd paspesa) OBIIH IUTOTHEIE HEBOJIOHACKIIEHHEIE, 0€3 BU-
IUMBIX CHENOB He(TSHBIX 3arpa3HeHuid. TeM caMbIM QakTHIecKH MOATBEPKIE-
Ha CJIOMCTas CTPYKTYpa TOMMEH: BIX CYIVIMHKOB, C SBHO BBIPAKEHHOH aHW30-
TPOITMeH WX QHUIIBTPAIIOHHEIX CBOK TB.

Obpamtaer Ha cebs BHUMaHUE 3aBHIIIEHHEIH NpuMeprHo B 10 pas mo cpas-
HEHHIO ¢ OObrHBIMM 3HaveHmaMu (11x 107 M/cyT) xoodduiuenT GHABTpaUy
CYTIIHHKOB, OIPENENeHHBIN 110 pe3yIbTaTaM OIBITHEIX (QHILTPALHOHHEIX paboT
(0,33 M/cyT), mpudeM NPakTHUECKH ONHU U Te XKe 3HAUCHUS ITOJIyIeHEl Pa3HbIMU
aBTOpaMU B pasHble TOIBL. DTOT (DAKT MOXKET CBUAETEIHCTBORATE 00 YRETHHC-
HUY TPOHUIAEMOCTE [MHHUCTEIX TPYHTOB NPH IJTHTENBHOM HX B3aHMOICHCT-
BUHU C HE(QTECOACPKAIMMHI CTOKAMH, TO €CTh B JaHHOM ciiy4ac >(h(eKT BIIHs-
Hug HII Ha npoHuIIaeMOCTh MPAMO IPOTHUBOIIOIOXHBIA TOMY, KOTOPBEIM OBLI
OTMEYEH II0 IIeCYaHWKaM H I'PaBelrcThIM IpyHTaM. OOBICHACTCS 3TO pas3iivy-
HOH (U3UIECKOH CTPYKTYPOH IPyHTOB.

I'unpatHeie 000IOYKM CBS3AHHOM BOJBI, CYILECTBYIOMIME BOKPYT INIHHH-
CTHIX YaCTHUIl U OIpPENeNAIIMe HH3KYIO IPOHHIAEMOCTD IIOPHCTHIX TIIMHHCTHIX
IPYHTOB, NP QUIBTPAUHM HedTecomepxkalliuX CTOKOB ITOKPHIBAIOTCS THIpO-
dobHOH HebTsIHOU TUIEHKOH, Oarogaps 4eMy CONPOTHBICHHE NBIXEHUIO MO-
JeKys CBOOOIHOM BONBI MEXIY T'HAPATHBIMH 000JOYKAMH INIMHUCTBIX YACTHIL
3Ha4UTEeIRHO ocnabesaer. ['pydomucnepcnas @pakuus HII, mpusonsimas x 3a-
KyIOpKe KPYIHEIX IIOp IECUAHO-TPaBEIHCTHIX I'PYHTOR, 4epe3 0oyiee MeIKHe
IIOpBI [VIMHUCTOTO TPYHTA IIPOCKATHL3EBIBAET» OJ1aroaps HaNWIHIO THIPaTHBIX
obonogek ¢ ruapodOoOHOH TUIEHKOH.

[lecuano-rpasenvcTrie, MeOEHACTHIC IPYHTHl M TPENIHHOBATHIE I'OPHbBIE
HOPOIBI MMEIOT pasMephl BOAOIPOBOAIIINX IIOp (TpelyuH), COTOCTaBUMEIE C
pa3MepaM# YacTHI[ I'PyOOIHCIIEPCHBIX (pakuuil BedTenpoIyKTOB, KOTOpHIe,
HANWIAst Ha YACTHIBl ¥ CTEHKH TPCIIMH, He MMEIOLIME THAPATHRIX 000I0YEK,
TOCTENEHHO yMeHBINAT >(GQEKTHBHEIC pasMepbl BOONPOBOJSIUIEX IO |
TPEILMH, BIUIOTE 10 UX IOJIHOH 3aKyIIOPKH.

BrIcKazaHHas THIOTE3a OTHACTH TIOXTBEPKIAETCS ONBITHRIMU JaHHBIMU
110 COEPXKAHUIO HEPTEIIPOLYKTOB B PasIMUHEIX IpyHTax. Mcnons3ys ux, Mox-
HO PaCCUHTaTh JOTIO T1op, 3ausThrx HII, oTHOCKHTENbHO 061Iero oobema 1op -

OAHHOTO I'PyHTa, N0 GopMyiie
e Lo y00%, 32)

HIl

HIT

rne Pyy — nons wop, 3aasatex HIT;
W — BnaxsOCTE I'pyHTa, %0;
Py, — crenens BogoHackimeHus, JOJIH eIMHHUIIEL
Won — conepxanne HIT B rpyaTe (0 cyxoMmy Belitectsy), Yo;
Pun — notHOCTs HI, Oy # 0,8 r/ea’.
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Kak nmoxasasio BCKphITHE [PeHAKHOM TpaHIIeH, HedTelnpoyKThl B ITOMH-
MEHHOM AJLIIOBHH CONEPXaTcs B OCHOBHOM B CYITIMHKAX C IIPUMECHIO PACTH-
TeJBHBIX OCTATKOB; UX (PU3UUECKHUE XAPAKTEPUCTHKY IIpUBeHeHs! B Tabm. 3.3.

ITo mammemv Tabm. 3.3, wis cyrnarka W= 36%, Py, = 0,92. Tlo nanmsmv

TOO «Henpay, jis cyrmunakos Wy = 0,157%. Iloncrasiss 9Ty 1aHHEIE B pac-

4eTHYIO QOpMYILy, HoiIydaeM
poes _OIST 092 100 o cone
36 0,8

st pacdera 3Toro moxasaTeNs IO IeCYaHHKaM HUCIIONIB30BaHbl JJaHHbBIE
TOO «Henmpay. ITockonbKy CBEOEHUS O IMOPUCTOCTA M CTEIICHU BOJOHACHIIIIE-
HYS IIECUaHUKOB B OTYETE HE NMPUBEACHEI, Ul aHalli3a HCIOIE30BaHb! NaHHbIe
TOJBKO 110 0Opasnam, oTOOpaHHBIM HIKE YPOBHS TPEIIMHHO-TPYHTOBBIX BOJ (I
ropuzonTa). -CTelleHh BOJOHACKIIEHHS 110 HUM npuiuManack P,=1,0. Beero
poaHalu3npoBankl JaHHBIE 1o 19 obpasnamM, 0100panubivm B3 8 CKBaXKHUH.
Cpennue snayenys 1o HUM cocTasumu: W=13,9%, W,.=0,12%.

Otcrona
1,0

Iecy — 0712 %
HO

%100 =1,08%.

2 3

TakuMm 00pasomM, cTelleHb 3allOIHEHHs 0P He(pTenpoayKTaMy y Iecya-
HUKOB B 2,2 pasa BBIIIIe, 9€M Y CYTTIHHKOB.

Crnenyet 3ameTHTh, uto xons HIIL, comepxamuxcd B xxunkoit daze (rmopo-
BOHi BoZE), 0T odimero comepxanus HII B rpyHTaxX o4eHb HeBeJMKa: s ecya-
HUKOB OHA COCTaBIIsLeT 0k0Ji0 2%, ansa CyriuHKoR — MeHee 5%. [lostomy 95-
98% ot obmero comepxanust HII cocraBnsger HedTsHAS NIeHKa HA 9acTULAX
IPyHT2 ¥ (BO3MOXKHO) arperaTHble YacTHIBI He(QTeIpPOLYKTOB, 3aCTPABIINE B

nmopax IPyHTA.

3.4. OueHka aghghekmueHoOCMU NMPOEKMUPYEMbLIX
meponpusmull

IIpoextupyemsiii ceBepHbiit yuacTok npeHsl KHC-1 B ruaporeosoruye-
CKOM OTHOINEHUH NpuypoueH B ocHoBHOM (10 TIK2+67) x BepxHeH dacTH pac-
CMOTPEHHOTO BRINIE Y4acTKa, KOTOpas, Kak ObUIO TIOKa3aHO BEHIIIE, UMeCT Clle-

AYIOLIUe OTIIMYUTENIBHBIC OCOOSHHOCTH
— PpacmonoXXeHa B 30He nepuomudeckoro BnusHus TCh, rpanuuanieit ¢

30HON MUHUMAaIBHOTO 3arpA3HeHud TOA3CMHBIX BO/,
— HMEET 3aTPyAHCHHOC HNOA3CMHOC IIHTAHHE W 3HAYUTENIBHBIE IIOTCPH

PYCIOBOTO CTOKa;
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— HMeeT NOHIDKAIOWMICA BHU3 110 TEYEHUIO YPOBCHL 3arpi3HeHus py-
CJIOBOTO CTOKA HEDTEIIPOLYKTAMU.

OTOT OTPE30K IPOEKTHPYSeMOH IPeHEl 06pa3yeT ee BOCTOYHEIN YYaCTOK.

3alaHbIA y4acToOK JpeHs! IpoTsokenHocTho 150 M (TIK2+67 - TIK4+17),
0T JIHHHUH Te0JIOro-JIUToNoruueckoro paspesa IX-IX no xomeymoro koxoiaua
H -5, 110 rEaporeonoOruuecKuM YCJIOBUAM OTHOCHTCS K HEMXXHEN 4acTu pac-
CMOTPEHHOTO BhILIE ydacTKa PyCIOBOM APEHbl X HMeeT CieIyIolue 0CO0eHHO-
CTH:

— PACIIOJIOXKEH B KPAacBOH 4acTh 30HEI 3arpasusromero siusianus TCB;

— UMeeT Xopollee ITOJ3eMHOe NUTaHne OIaroaps BEIXOAAM Ha HOBEPX-
HOCTB II€CUaHUKOBBIX KOJUIEKTOPOR;

— KMEEeT BO3PACTAOUIHi BHU3 [10 TCUCHUIO YPOBEHD 3arps3HEHUs PyClo-
BOT'O CTOKA HEQTEIPOAYKTAMEI.

Taxum 06pasoM, IpoeKTHpyeMas JpeHa obI[ed TPOTsKeHHOCTHI0 417 M
VMEET JIBA PE3KO PA3HIArOIHXCA 110 THAPOTEOTOTHIECKEM YCIOBHSM OTPE3Ka
mrEoM 267 1 150 M. [lpeHa MMeeT u Jpyrue 0CO6SHHOCTH:

a) OH4 PaCII0I0KeHa OYTH ¥ OCHOBAHHMS NPaBoro 6opra JoauHsl p. [1enxk,
TOTJIa KaK PEeYHOe PyCiIo 3/1eCh MPHKATO B OCHOBHOM K JIEBOMY 60DTY;

0) B CBSI3HW C TeM, YTO NPOEKTUPYEMBIH CEBEPHBIH YJIaCTOK APEHB! MpH-
IIIJIOCH [IPUBS3EIBATh K YK€ IOCTPOCHHOH HACOCHOM CTaHITMH, APCHAa 3aipoex-
TUpPOBaHa ¢ KOHTPYKIOHOM OTHOCHTENIBHO pycia p. lIspk, mostoMy cooTHoIIe-
HHE OTMETOK JIOTKa JPECHAXHOU TPyOBI K Vpesa pyciia CYyIISCTBSHHO H3MeHIeT s
no anuHe gpessl. Ha ee npumeikaruy KHC-1 (xoronerr K-3), notox tpy6st Ha
1,5 M HiDKe ypesa pycia, B KOHIe ApeHs! y xosoaua [I-5 jorox TpyOrl Haxonut-
cq Ha ONHOM OTMeTKe ¢ ypesoM pycia p. ITepk. D1e 06CTOSTENLCTBA BHOCIT
CYLIECTBEHHBIC KOPPEKTHBEL B OLIEHKY T'HIPOIreOIOTHYECKUX YCIOBHHY IO Tpacce
IpPEHBI.

s apanusa paccMaTpUBaeM IPOSKTHPYEMYIO IPEeHY B BHJIE HMCKYCCT-
BEHHOH pyCIOBOM ApEeHBI, HepeHeCeHHOM 0T 1eBoro 60pTa JOMUHEI K IIPABOMY.
HpensaputensHo HeoOxoauMO MubhepeHINPOBAaTh OCPEIHEHHBIE OICHKH IIO
pasrpys3ke TPeNIMHHO-IPYHTOBEIX BOX Uepe3 IIpaBobepexuriii 60pT JAONMHL C
YHETOM PA3TUYIUSA B FEQIOTHISCKOM CTPOSHMY OTIeNNEHEIX €€ VYACTKOR,

Ha ocHOBe HMEIONIIMXCS IeOJOTHYECKUX MaHHBIX PACCMOTPCHHBIM yda-
CTOK OeperoBoro cknona obriedt quHOH 1000 M pa3geneH Ha IBe 4acTH: BOC-
TOYHYIO IPOTXEeHHOCTRI0 350 M W 3amanHyr OpoTsKeHHocThio 650 M. Boc-
TOYHAas CJOXKEHa B OCHOBHOM apTHIUIMTaMHM, OCPeHHEHHOE 3HadeHHe Koadhdu-
nMeHTa QUIBTPAIMH [UIT Hee MOXeT OBITh IPHHATO paBHbM 0,18 M/cyr. B 3a-
[JaJHOW 9acTH 3HAYMTENHHO BEHIIIE HOIL NECYAHHMKOB M, COOTBETCTBEHHO, Ha-
MHOTO BBIIle 3HaYcHUe KoaddunuenTa QUIbTpaluu. Beinre 6pU1 BRIYHUCIEH OC-
penHeHHb kooQduiuert ¢unpTpanyay i seero 1000-MeTpoBoro yyactka —
1,54 M/cyT, KOTOPBIF PACCUUTHIBAIICS 110 CIeAyroled Gopmye:

0,18 x 0,35 +x x 0,65 = 1,54,
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rae 0,35 u 0,65 - oTHOCHTENBHAs] TMPOTSHKEHHOCTh BOCTOYHOIO M 3aIlafHOIO

Y4aCTKOB;
0,18 u x - K03 duHenTsl QHIBTPALMHA BOCTOUHOI'O U 3alafHOrO YUacT-
KOB, M/CYT.

Orcrona

_1,54-0,18x0,35
0,65

BoCTOUHBIN y9YacTOK 110 JIYHE IPOSKTUPYEMOH JPEHEI 3aHUMAaeT OTPe30K
ot IIKO mo [TK2+67, ero rpanuIia IIpoOXOJuT 10 JIMHUH T€0JI0r0-JIMTOIOTMYECKOTO
pazpesa IX - IX, ¢ BEIXooM B BepxHeH 9acTu CKJIOHA Ha CKB. 23.

Konewynomy yuacrky npensl (ITK2+67 - TIK4+17) cooTBeTcrByeT 9acTh
3allafHOTO y9acTKa CKJIOHA IPOTSKEHHOCThIO 200 M, ¢ rpaHuWNed 10 JIUHHH
CKBaXuH 6a—4 —11-19-23.

I'eomopdonorryueckne XapakTepUCTUKH 110 BEIIEIEHHBIM Y9acTKaM Jipe-
HEI, 4 TaKOKe Pe3yNbTaThl PACYeTOB IIPUTOUYHOCTH CO CTOPOHKI OEpPeroBoro CKio-
Ha npurenens! B Tabn, 3.9, lomonrutensae B tabn. 3.9 paccuurana OIpHTGH-
HOCTE B OTKPBITYIO OPEHY CO CTOPOHB! yd9acTKa ITOHUMBI MEXTYy pyciiom p. ITenx
¥ JPeHOH - 110 HOpMaM [UIs [TOBEPXHOCTHOIO CTOKa ¢ kKo3dduimenToM croxa 0,4
(300 mm/ron). Ilpu sTom mpenmonaraeTcs, 9TO €CIM OTMETKH JHA JPCHAKHON
TpaHulen ¥ pycia p. IIDx MpuMepHO paBHLBI, TO NOUMEHHBIA CTOK HENUTCH Me-
Ky HEMU IIOPOBHY.

Tlpu ECKprITMH JperaykHas Tpaiued Ha 3alafHOM y4acTKe IPEHBEI
(IIK2+67 - TIK4+17) zanonusgnace BomOH Ha roybuHy 1o 2 M 3a 1/2 cyToK,
YTO PaBHONEHHO IPHTOYHOCTH B Hee 0Koio 1500 m'/cyT, To ecth B 10 pas
OoXpllle CperHero YpOBHS HPUTOYHOCTH mo Tabn. 3.9. Oxgrako cienyer y4u-
THIBATh, YTO OTMEUEHHOE OBICTPOE 3AIlONHEHUE TpaHIIeW NOJYdeHO IIpH He-
YCTaHOBMBUIEMCS PeXUMe NPUTOYHOCTH, KOTOPHIA MOXKET CyLIeCTBOBATH B
TEYEHNE OTHOCUTEIRHO KOPOTKOIO IIepHosia BpeMeHH, no oldpazopaHug BO-
POHKH fernpeccuy. Bo-TepBhIX, Cpa3y Hociie BCKPBITHS TPAHIIEH TIPOMCXOIHUT
OBICTPBIH CTOK BOXEBI U3 ¢e OOpTOB. BO-BTOPEIX, Ha 3TOM y4acTKE IPEHEI IO
IOAOIIBE INIHHUCTONO ajliOBHA CYIIECTBYIOT HAlOPhl TPEHIMHHO-TPYHTOBBIX
BOJ 10 4-5 M, NO9TOMY B LePBBIM [IEPHOJ IOCIE BCKPHITUS TNIMHUCTHIX IPYH-
TOB (C OOHa)XeHWeM MOACTHIAIONINX WX MECUAHUKOB) JOJDKHBI OTMEYATHCS
OOMJIBHBIE BBIXOJBI BOIBI CO JHA TpaHIIeW TUIa GOHTAHUPYIOIIUX HCTOYHH-
KOB - POJHHUKOB BOCXOHAmIero Tuna. [IpH peryngpHOM yaaleHUU BOIBI U3
TpaHmeH 1o ee bopram chopMuUpyeTcs JAelIpecCHOHHas BOpOHKa; OymeT Tax-
K€ [oTallleH Harop CO JIHA 34 CYeT IIOCAJKH YPOBHEN TPEeIIHHHO-I'PYHTOBBIX
BoA. B pesynerarte oOmuit BOJONPUTOK B TPAHLICK CTAOHIU3UpYeTCS HpHU-
MEpPHO Ha TOM YpOBHE, KaKoi mokaszaH B Tadx. 3.9.

= 2,27 M/cyT.
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Tabmuna 3.9

B palioHe CeBepHOTo yuacTKa apedsl KHC-1

Y4acTOK ApEHE!

Obo- E HHALE 3ananueiit | Bocrodnkei Bes
IToxazarens 3Ha'.e- UAMEpEHIL: TIK2+67 - ITKO - spena
HHE Tl TIK4 +17 | TIK2 +67 - (417 1)
A (150 m) (267 M) 2
HpoTskeHHOCTE 6eperé- ] v 200 350 550
BOT'O CKJIOHA .
ITnomans BogocHopa: F ra
BeperoBoro CKIoHa 2,5 6,5 9.0
TIOHAMBI MEXAY PYCIOM 0.5 0.8 13
p. [Tenk u gpenoit ’ ' ’
OTMmeTKa JHE JPSHAXKHOH
TpaHIIEH OTHOCUTEeNBHO| Ah M 0,0 ~1,5
JIHa pycna '
Ocpenuennce 3HayeHue
KOSQOUUHCHTE  QUIBT-| g wicyt 2,27 0,18 0,94
paLiiH nnopox 6eperosBoro
CKJIOHA
OtHocuTenbHas J0is B
o0BeMe CTOKa pacHeTiio-
ro yyacrka L=1000m
(6¢3 notimel): e IUH
OOA3EMHOTO 0,29 0,04 0,33
TIOBEPXHOCTHOT'O 0,25 0,65 0,90
AbGcomoTHBIE  3HAYCHUSA
CPEIHEMHOTOIETHUX
pacxonoB CKIIOHOBOH
NIPHTOYHOCTH . |
M CYT " - ;
HOJ3EMHOTO CTOKa o TH—"“C'SM3 /o 124,7/45,5 17,2/6,3 141,9/51,8
HOBEPXHOCTHOTO 0. ML | 12546 | 32,5/11,9 | 45,0/16,5
CTOKa TBIC.M_ /TOJ _
JIOMOMHUTENLHEBIR  TIOI- 3
Mo 40146 | 6,6/2,41 | 10,6/3,87

3eMHBIH CTOK €O CTOpPO-
HBI TOHMBI

3
THIC.M™ /TOX
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Panee mpoaHaIu3upOBAHBl BO3MOXHBIE PEXUMBI paboThl IpeHbl, B TOM
4yclie IPY MPOIIYCKe IaBOJKOB IIOBEPXHOCTHOIO CTOKA, B ABYX BapHaHTaX:

1) oTkprITOMN mIpeHadkHOM TpaHIIen;

2) 3aKpHTOH TpyOUaToi ApeHsl.

lloxazarno, ¥ro OTKpeITAs ApeHa INPH PAcHOIOXCHUH €€ IT0 IIPOeKTHOH
TPacce ¢ IPOSKTHBIM POAOIBHEIM TPoGHIEM (C KOPPEKTUPOBKaMMU) 0becIeq -
BAeT IIepeXBaT BCETO CKIOHOBOIO ¥ MOHMEHHOIO CTOKA KaK B CPEIHEMHOIONET-
HeM pexume (cMm. Tabn. 3.9), Tak U B MaBOJKOBOM. AHaluz YpOBHEH 3arolHe-
HUA JpCSHAXHOW IPaHIICH NTPU LPOLLYCKE LHABOJKOB 8 COLOCIABICHUM ¢ GIMET-
xaMu pycna p. [IbDK Ha HpHyIeraromieM y9acTKe MOKas3ald, 9To BepOSTHOCTH Iie-
PETOKOB 3arpsI3HEHHBIX APECHAXHBIX BOJ B p. IIBDK B BapUaHTe OTKPBITOH J[PEHEI
NpAKTHYECKHA UCKIFOYCHA.

BakpriTas TpyGuaTas IpeHa obecrIeUHBAET IepeXBaT PaCUETHEIX 06HEMOR
CTOKa B CPEAHEMHOTONEeTHEM pexpme (cM. Tabl. 3. 9) a TaKXXe IIPUEM K OTBOA
MaKCHUMaIBHBIX pacxomos rnoazemuoro croxa (300 M /cyr) B MEXCHHBIA IIepH-
OJl, IpH IOCTYHAIOMIEM IIOBEPXHOCTHOM CTOKe 10 150 M /cyT. Ilpu >TOM He-
OoJBIIas BEPOSTHOCTE HEPeTOKA JIPeHAXKHBIX BOZ B p. 11K CYIIECTBYET TOMBKO
Ha KOPOTKOM KOHIEROM yuacTke apers! oT IIK4 no [TK4+17.

[Ipn npoxoxneHuH MaBoJKOB ITOBEPXHOCTHOIG CTOKa OyAer MpOHCXo-
IUTE KPaTKOBPEMEHHOE 3aTOIUICHHE 3aKPBITOM JPEHBl U IPHIEraronux MMOHHU-
TH. LIpOROIDKATENPHOCTE 3aTOIUICHHA, 110 PacHe

(¥
TX NARATTMNIT TINATMAOMYTY
U UJLmit

eyl 3eMIcH HOBepXHOCTH. LI
COCTaBHUT:

— BeCceHHHe IaBOLKHM obecnedeHHOCThI0 P = 5% - 2,4 cyTOK;

—  noxzeBsle naBonku P = 5% - 1,6 cyTox.

[punsrast obecreyeHHOCTsL NABOAKOB (5%) COOTBETCTBYyeT HOpMam
CHulT 2.06.01-86 mnsg runpoTexHHYecKHX coopykeHuH IV knacea.

IloTepr IOA3EMHOrO CTOKA 3a C4eT HOATOIUIEHUS M 3aTOIUICHUS leeHLI
IIpY [IPOXOXACHUU IaBOIKOB cocTaBaT 1,5% OT cpeqHeMHOTOJIEeTHEro obdbheMa
[IO/3€MHOI0 CTOKA.

[Ipy mpoXOoX[IeHHH [TaBOJKa YPOBHM 3allOJIHEHWS IPEHAXHOU TpaHIlew
3aKpBITOM TpyO9aTol ApeHsl MOJHUMAIOTCS OTHOCHTEIBHO MEXCHHBIX Ha 2 M.
OznHako BEpOSITHOCTE IMIPSMOTO TepeToxa JIPEHaXHBIX BOA B p. 1Ispx mpm atoM
‘HeBeJIHKa I10 CIeOYIOMNM IPHIHHaM:

1) maBoxkoBble ypoBHY p. [TbDK TakKe BRIOIE MEKEHHBIX Ha 1,5 —2,5 M,
THO3TOMY COOTHOIIEHIE YPOBHE B JPEHe 1 PYCIIe CYIIeCTBEHHO HE M3MEHAETCS;

2) pasrpyska HeKOTOpOre KOIHYECTBA APSHAKHEIX BOJ U3 TPaHIIEH (TIpA
OBICTPOM €e 3aIOJIHEHUH 10 MaKCHMATBHBIX YPOBHeH) depe3 ee OopTa B Lipuie-
TaloUUA TPYHTOBBIE MACCUB uMeeT 0OpaTHUMBIH XapakKTep: NpU MOHHWKESHUHU
YPOBHEH B TpaHlllee TaKoe K& KOJIHYecTBO CTeKaeT B Hee oOparno. Obpatn-
MOCTB 3TOI'0 IIpoliecca obecrednBaeTcs 6Iarofaps KpaTKOBPEMEHHOCTH (B IUA-
pPOTEOIIOrHYECKOM CMBIC/IE) TABOJOYHBIX TIEPHOIOB.
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3.4.2. Okonornyeckast 3hPEKTUBHOCTE  3aNpPOEKTUPOBaHHOM
ApeHbl

Jis onenxH skonorgueckoit 3QGEKTUBHOCTH 3aPOSKTUPOBAHHBIX MEPO-
IPHUATHH HEOOXOMHMO PACCMOTPETH J{BA BOIIPOCA!

1. Hackoiapko YMEHBIIATCHA MOCTYIUICHUE 3arpA3HeHH B 3alldiiacMbIi
OBBEKT (p. IIeDK) moCKEe pearu3ayy HaMEYeHHEIX MEPOIPUITHHM?

2. HackoJbKo CHU3HTCA KOHIEHTPALMS 3arps3HeHui B Boge p. IIbDK B
KOHTDONBHOM CTBOL 27

Pe3ynbTaTel BEITOIHEHHOIO BB aHANK3A TT03BOJISIOT AATh JOCTATOYHO
ONIpeHeIeHHbIE OTBETHI Ha 00a MOCTABIECHHEIX BOIPOCa.

B Tabn. 3.10 pawm pacyer mocTyrieHus HEQTECIPOAYKTOB C IIOH3EMHBIMU
BOJAMHY W IIOBEPXHOCTHBIM CTOKOM K TPAacce IPOSKTUPYEeMOH IOpeHsl. BeIHOC
Hedrenpoaykror (HII) co CKIOHOBBIM IIOA3EMHEIM CTOKOM PaCCYHTaH 110 €ro
pacxonam u3 Tabi. 3.9 mpu cpegHell KOHIEHTpalluK 3arpasaerauit 187 mr/m.

KOHHCHTpaHH}I H[I B TIOBEPXHOCTHOM CTOKE IIPHHSTA 10 aHAJIOTHH C BO-
Ao# p. IIpDK - Ha ypoBHE 2 M1/

Tabnuua 3.10
BriHoc HedTenpogyKTOB IOO3EMHBIM ¥ MOBEPXHOCTHELIM

CTOKOM B paiioHe IpoekTHpyeMoi npersl (O, T/Tox

Herounux Berroca HIT (pac- :Ca:jf???m yq}jli‘CT?q;BeH:IH Bes
~ S UFTN

sernas xomnestpenia HID | pio 7 Thieqe17 | Ko TKare7 | APoH®
IToBepXHOCTHRIN CKIOHOBLLH 0.009 0.024 0.033
ctok (2 Mr/n) ’ ’ ’
IomzeMHEBI CKIIOHOBRIN
crox (187 mr/n) 8,51 1,18 9,69
Honmsemsrpil CTOK ¢ HOHMBI 2 17

100 nr/m) 0,337 0,556 0,893

2

Kax ormeueno prinmre, mexotopas wacTe HII Ha myTH Mx ciemosanus ¢
ITOJ3EMHBIM CTOKOM K PYCJIOBOH ApeHe - p. IIbDK, 3aJepiuBaiachk rpyHIaMu
TOHMEI, HaKarIHBasCch B uX 1mopax. [Ipu HOopManpHO paboraiomell ApeHe 3ToT
IPOLECC OIDKEH IIOTHOCTEIO NPEeKpaTUThesl. bosee Toro, ¢ MpeKpamieHUueM I10-
CTOSHHOH moamuTKy HoeiMu topiusvu HIT ¢ 6eperoBoro cxnoHa, J0DKEH Ha-
9aTECS [IPOTHBOIIONOKHBIM MPOIECC: CaMOOUYHIEHNE TPYHTOB HMOHMMEl 3a CYeT
UX TPOMBIBKY aTMOC(EpHBIMH OCaIKaMH M PEUHBIMH I1aBOAKaMU. BrIMbIBac-
Mble HeDTEIPOAYKTE OYIyT BBIHOCHUTECS TIPYHTOBEIMM BOAAMH C IOMMEBI B
p. [Teox ¥ (pY OTCYTCTBHK SKPAHUPOBAHUS PEYHOTO GopTa IpeHa)XHOM TpaH-
men) B ApeHy. B tabn. 3.10 moxasano obmiee xosnmyecTBO HII, BEIHOCHMBIX
NOAMEHHEIM CTOKOM; MX pacupefiefieHie MeXTy IPEeHOH M peKoi olipefelieHHO
nuoxe. Konnenrpanus HII B mpoMBIBHOM BOZe TTOMMEHHOIO CTOKA MOXKET OBITh
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YyCTaHOBJIEHA DKCIEPUMEHTATBHO IPH IIPOBEIEHHUH CICIHATIBHEIX UCCIEI0Ba-
HUH B Te4eHHE HECKOJBKHX JIeT IIOCIe IyCKa JPeHbl. B IpOeKTHBIX pacderax
xonuenrpanus HII B mofimennsix crokax mpuHsta 100 mr/m, T.e. npumepHO B
[IOJIOBMHHOM pa3Mepe OTHOCHUTEIBHO OA3eMHOT0 CTOKa 0EPeroBoro CKIIOHa.

Hanupre 1a6:71.3.10 10Ka3LIBAIOT BEIWYHHY MOTCHI[HATLHO BO3MOMKHOIO
serroca HII » sipery KoHkpeTHOE KONMYeCTBO IepexBaThIBaeMbIX ApeHow HIT
U COXpalleHVe UX MOCTYIICHUS B PEKy OIPENeNsIeTCs B 3aBHCHMOCTH OT KOHCT-
PYKIHM U PACYETHOTO peXxumMa paboTe! ApeHs! (Taba. 3.11).

B pacuerax pacupenenenus HII Mexny npenol u p. Ilenx HpHH)ITBI ciie-
DYIOIIME UCXOIHEIE YCIOBHS.

B p. TIsoK 70 CTpOHTENBCTBA APEHBl pasrpy’KacTces BCe PACYETHOS KONU-
gecTBO HII, BEIHOCHMEIX C MOBEPXHOCTHEIM U ION3EMHBIM CKIOHOBBIM CTOKOM.
Axxymymsaius HII B rpyHTax oMbl B JaHHOM cllydae He yumThIBaetcs. Ilpo-
uecc Haxorurenus HII B rpyHTax pa3sBUBAJICA B OCHOBHOM B IIPEIUIECTBYIOIIKE
40 eT IPUMEPHO 110 CIEAVIOMEH CXeMe: IepBoe AeCATHIIETHE TOOBEIe 00bEMEI
akkymymsima HIT yeenmuusanucs oT (0 1o MakcuMyMa, B CIeAyIoliee NecsTu-
JIe€THE OHH OBLIH OJIM3KHM K MAKCHMAIBHEIM, 3aT€M 110 Mepe HACBHILICHUSI IPYHTOB
HeQTeIpOIyKTaAMI WHTEHCUBHOCTD UX aKKyMYyJAUMM cHipKanack. OnpegencH-
Has pernwduHa 3,1 T/ron sBugeTcs ocpeiHeHHOH 3a 40 ner, dakTuveckuii Max-
cuManbHEIM Temn Hakomterns HIT B rpyHTax moiMsl Mor OBITH B 2-3 pa3a BbI-

ST T

mte. B racrosmee BpLMA, MIO-BHAMMOMY, dKKYMYJIMPYIOIaA €MKOCTh MOWMEH-
HBIX TPYHTOB OJIM3Ka K MCYEPIIAHHUIO, B CBA3HU C YeM ITOT JIPOIECC B pacyeTax
3KOJIOTHYECKON IQYEKTHBHOCTH JPEHBl HE YUYUTBHIBACTCA.

B onenxe ernoca HIT B p. 1IsDK 10 CTpOUTENBCTBA APEHEl HE YUUTHIBAET-
cA TAaKKe ¥ IIPOTUBOIIONOKHEIN ITpoIiece BHIMBIBaHHA paHee HakomieHHbrx HIT
U3 I'PYHTOB HOMMBEI, TAK KaK 3TOT IIPOIECC MOXKET Pa3BHBATHCS TOIBKO IIOCIE
TOTO, KaK OCHOBHAs Macca 3arps3HeHHi, BEIHOCUMBIX CO CTOPOHB! OEperoBoro
CKJIOHA, OyAST IIepexBaThlBATECS IPEHOM.

B BapmanTe OTKpHITON ApeHEl 0€3 5KpaHUpOBaHUA OopTa TpaHIIeu, 00-
PaLIEHHOro K pexe (¢ HedKpaHWPOBaHHBIM PEYHBIM OopTOoM), B p. IIeDK Oyzer
NOCTYIATh TOJIBKO yacTh HII, BEIMBIBAEMBIX U3 IPYHTOB IToMMbL. COOTHOILUICHUE
HIT npensr u pycna peku npuuato 40:60 B COOTBETCTBHH C I'MIPOTEONIOTHYe-
CKMM aHaJIM30M, BEITOJIHEHHEBIM BBITIE. PUIBTPAlMOHHBIMA pacdeTaMy Il Ba-
pUaHTa OTKPEITOH JpeHbl JOKa3aHo, YTO OTKpHITas JpeHa obecrieynsaer nepe-
xBar 100% sarpssseHwWH, BRIHOCHMBIX CO CTOPOHBI OEperoBOro CKIOHA U pas-
rpy>xaBuuxcs padee B p. [IsDk Ha yyacTke IpEHEL.

B BapuanTe 3aKpHITOH JPEHBI ¢ HEAKPAHMPOBAHHLIM PEYHBIM DOPTOM y4-
TeHa 1,5%-Has moreps MOA3eMHOTO CTOKa 3a CYeT KpPaTKOBPEMEHHBIX 3aTOIIE-
HUH OPEHE! B [TABOJIKOBbIE EPHOIBL. B ¢Ba3u ¢ otuM B Tabn.3.11 pazrpyska HIT
B IPeHY C MOA3eMHBIM CTOKOM (B TOM YHCJIE ¢ IIOMMBI) YMEHBIIIEHA IIPOTUB Ba-
pUaHTa OTKPBITON ApeHsl Ha 1,5%; COOTBETCTBEHHO YBEIIMYEHO pacdyeTHOE KO-
nrgectro HII, moctynaronx B p. [Tepxk.



101

L

-oerte - 0S°TE 10 - - 0z 'L ox
9£68 - 67°t6 SLY6 - - LT+ pIror
9% ‘9OHIIALHOOHLO
€190 - - 0v9°0 0590 - - u/In
$89°8 - 990°6 LIT6 - - ToI/L
. :Q0HIOII 0GR
opaayy d
€ {[H BUHIrHALO0U SHHmedI0))
95¢°1 - 6Z€‘1 - 61€1 - 696°1 (07°2) edogro otoudirodLoN
£L0°0 - 9%0°0 - 9€0°0 - 9890 (£ 149111 1anadr enEox
HOX 1-DHM
10 MMIoeRA vH (1r/aw) xi4[ | “d orrod
€ [JH ruediuonHoN suHauredudy |
8€0°1 8L56 LS90 6566 9060 011°01 €TL'6 919°01 O0.1104d
£68°0 - A5V 18€°0 9050 L8E0 - £68°0 IINHOLL O
SH1°0 S¥S's SP1°0 SPSs - 69°6 69°6 69°6 | WOMNOLO WITEOHOLO WITHNILTOLL O
- €£0°0 - £€0°0 - ££0° ££0°0 £CO0 WONOLO WITHLoOHXJ2€01T 9
W01/1 ‘g0IMATOd D L(OH OOHITY
wappd | eHady xpd | ewady wigppd | enadr 19H0dY
Wo1dog migHhd woldog wigHLad wordog WaHRE3d eaLograrnodio | wou/L HOIQLRERNON
wrarHegodunedie wiagHeaoduHedyean nisHregoduaerdedH ox ‘0g-1r0Y QUHEBHLOHIWURH
o enody eLiadieg 2 eHodY yeuadyeg 2 eaady serIadiL(y XKIGTT BIO] o

[1°¢ EXHIrQR,

[-OH "9nady xerneuded xigas niNAdionoN xrhureed udn

w9] | 'd 1 gonody Axuon gorArodordon xigmnooHad JuHAIAadIoR]



102

BapuaHT 3aKpbITO# IpeHB! ¢ IKPAaHUPOBAHHEIM PEYHBEIM OOPTOM OTJIHYA-
CTCA OT MPeJBIIYIIero TeM, Y4TO MCKIFOYAeTCs BO3MOXHOCTH YaCTWIHOW pas-
TPY3KH 3arpsS3HEHHBIX IPYHTOBBIX BOJ ¢ ITOMMEI B Jpeny. B 3T0M cioydae Bce
komuaecTBO HII, BLIMBIBAGMEIX U3 IDYHTOB MONMBI, OYIET BLIHOCHTHCH B
p. Ik,

B tadn. 3.11 mpuBeneHB! TAKKS PL3YNBTATHl PaCdeTOB COKPAINEHUs 3a-
rpsasHenus p. [IBDK [uis pa3nuuHBIX BapUaHTOB JPEHEL. PacueTs! BBITOTHEHD
IUIS CPEeHero{0Boro pacxosa Bomsl B p. [lsnx O, = 0,45 M°/C, KOTODBIH [0 /18-
HE PacyeTHOTO yYacTKa IPUHUMAETCS HEM3MEHHBIM.

Ilpupamenue xonuentpaiu HIT B Boge p. IIbDk Ha ydacTke IpOeKTH-
pyemoit apersl (ot KHC-1 no TTK4+17) paccuutano 1o hopMmyie

A
Cpp = (33)
31,5x0, ]
rie AC,; — npupamenue xornenrparmyu HIT, mr/i;
‘/—\‘CHH = CE\ - CH ’ (34)

C, — xornenTpanusg HII B Bosie p. TIpx B HauarpHOM (BEPXHEM IO Tede-
HHUI0) pacyetHoM cTBope Hampotus KHC-1 (mpunnmaercs B mecte
PaclOIOXKEeHUS TOUKU 21

Cx — TO e, B KOHEYHOM PaCYeTHOM CTBOpE HAIPOTHB KOELA JpPEHEI

(TIK4+17);
— 3 ’ ; =
Qp — CpeHero0Ro# pacxoy Boasl B p. [Teix, M~ /c, Qp =(),45;

Qun — TpUpalleHre KOINYECTBA HEPTEIPOIYKTOB, CONEPIKALIMXCE B FO-
JOBOM pacxofe BoJb! p. IIbDK, MeXHy HadalbHBIM W KOHCYHBIM
pac4eTHBIMH CTBOpaMH, T/roa. O4eBHIHO, YTO 3TO IpUpalleHue
paBHO konmyectBy HII, mocrynaromux B p. IIspK Ha pacuetHOM
YHACTKE 3a 'OM.

PesynpraThl pacueToB npuBeeHs! B a0 3.11. 13 tabxn. 3.11 BumHO, 9TO
npupatuenve xoryentpanun HIT B Boze p. IIppx Ha yyactke ot KHC-1 1o xon-
a APEeHBl COCTaBUT B BapHaHTe OTKPBITON japensl 0,036 Mmr/n, B Bapuanrte 3a-
KPBITOH JIPEHB! ¢ HE3KpAHUPOBAHEM peuHsM Goprom 0,046 Mr/n u B BapuanTe
3aKPLITOA PEHEI ¢ SKpaHUPOBAHBIM peuHbM OoproM 0,073 M/

BriBoser:
1. CTtpourTenscTBO 3amMpPOSKTHPOBAHHOIO CEBCPHOIO0 yYacTKa JpPEeHbI

KHC-1 B okOHYATETBHO IPUHITOM BapHaHTe (3aKphITas TpyOUaras ApeHa ¢ 5K-
PaHUPOBAHHBIM PEUHBIM OOPTOM) 00eCIeIuBacT CHIDKEHUE IOCTYILIeHUs Hed-
TeNpoayKToB B p. [IbDK Ha ydgacTke mpens! Ha 8,7 T/ron unu Ha 89,4%, Ha y4a-
CTKE 10 KOHTposnbHOro crBopa (1.20) - Ha 31,1% 1o cpaBHEHHIO ¢ CYIECTBYHO-
IIMM II0JIOKEHHEM.

2. Ilo sxonormyeckoii 3Gh(GEKTUBHOCTH HAWIYUIIKE NOKA3aTENH HMEET
BApHaHT OTKPHITOM APEeHEI, [IPOMEKYTOYHOE LIONOKEHIE 3aHUMaEeT BapHaHT 3a-
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KPBITOX JIPEHBl C HEIKPaHHPOBAHHBEIM peYHEIM OopToM. [TOCKOMBKY BapuaHT
OTKPBITOM JIPEHB! «HE IPOXOIUT» IO APYTUM IOKazaTensaM (B YaCTHOCTH, Ollac-
HOCTE BO3TOP@HHUIf, 01aCnOCTh JUIS JIONEH U XKL UTHblA, nedCICTHYHOCTD), TO

OIITVMATBHEIM CIEHOBATO OBl CUUTATH BEDUAHT 3aKPBITOM IPEHE! ¢ HEIKpaHu-
POBaHHEBIM peuHbM OoproM. Kak OpLI0 IOKa3aHO BHIIIE, BEPOATHOCTH IIepeToKa
3aTpPA3HEHHEIX BOJ M3 APEHS! B pycio p. IIBDK HUYTOXKHA, IIO3TOMY TEXHHIE-
CKOM HEOOXOIUMOCTH B 3KpaHWPOBaHUHN PEYHOI0 OOpTa JAPeHaXKHON TPAHIIEH B
JIRHHOM KOHKDETHOM CIIy4yae He CYIIeCTBYeT. B T0 Xe BpeMs 3KpaHHpOBaHUE
peuHoro 6opra IIpensTCTBYEeT pasrpysxce B JpeHy 3arpA3HeHHEIX IPYHTOBBIX BOJ
CO CTOPOHEI TIOHMBI, BCIEACTBUE YELO nocryrmeﬁue HIl B p. HI:DK yBEIUYHBA-
ercs Ha 0,38 1/rox.

3. Hecmotps Ha BEICOKUU SAIUTHbIH 3@)@)9,1(1' JTPEHBI OTHOCI/ITGJII)HO an- :_
JIeTaroIero K Hell ywactka pycra p. Ilevk (oKono 90%), B menoM YPOBEHbB 3a-
rpssHennit p. ITeok Ha yaactke ot KHC-1 o, FaMOBCKoro MOCTA CHHKAETCS
TOTBKO Ha 30%, TIOCKOIBKY Pasrpy3ka OCHOBHOTO TIOTOKa 3arpsA3HEHH OT TO-
BapHO-ChIpbeBoit 6a3si (TCB) IpOHCXOIUT HIDKE HO TeYeHWo p. [ThDK OTHOCH-
TeTBHO KOHIA 3alIPOSKTHPOBaHHOH Jpersl. CleloBaTenbHo, He00XOMMMO IPOEK-
THPOBAH{E U CTPOMTENBCTBO JIONONHHUTCILHOI0 KOMIIIEKCa 3aIUTHBIX COOpPYKe-
HUH HA y4aCTKE OT KOHLA CTpOﬁIHIeI/IwE apensl (IIK 4+17) no I'amoBckoro MocTa.
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3AKNMIOYEHUE

HccnenoBanus, MpoBeIeHHbIE HA TPOU3BOJCTBEHHBIX ¥ HENPOM3BOACTBEH-
HBIX TEPPUTOPHSX, MTOKA3AIH CHEHyIOUINE OCOOCHHOCTH PaclpeieNeHus yIieBo-
JIOPOZIOB.

- Ha npousBoncTBenHol TeppUTOpHE HAOIIOAAETCS 3aKOHOMEPHOCTE ITHKIIA
pACIIpesieNieH st YITIEBOLOPOJIOB, 3aKTIOUAIONIASCS B TOM, 9TO ¢ IJOBEPXHOCTH 3eM-
mu jio Tiry6rns! 0,6 — 0,7 M IpOHCXOIUT 3aKOHOMEPHOE YMEHDIIICHHE COIEPIKaHHS
YTTIEBOIOPONIOB B IIpobax rpyHTa (TeXHOTEHHAs COCTABIIIIOINAS), 3aTeM JO IIIyOu-
HEBI 3 — 7 M BBIIlIE 3epKalia IPYHTORKIX BOX (OHOBOE 3HayeHue). Hirke 110 paspesy
JIO 3€pKajla I'PYHTOBLIX BOJI BHOBb HaOIIOAaeTCs NOBBIIIEHHOE cofiepkanne YB B
npodax rpyHTa.

Bre npou3BOACTREHHON TEPPUTOPHE COASPKAHUE YIVIEBOAOPONOB OT IO-
BEPXHOCTH 3eMJIM 70 3 — 7 M BEBIIIe 3epKana IPYHTOBBIX BOJ HAXOJHUTCH B IIpele-
nax (OHOBBIX 3HadeHUH. Hike 10 KOHTaKTa C IePBBIM BOLOHOCHBIM TOPH30HTOM
TaKe HAOMOIASTCS ITORBIIIEHHOS COMEIKanye VITIeBOXOPOROB B 1podax rpynTa.
Tormuuia 308 3arpsa3HeHni B Ipenerax ueeiegyeMon teppruropuun 0,1 — 12,7 M.

B pesynrrare u3yuenms ocobeHHOCTER pacmpenenenus YB 110 ILTOMaiy
(AO «llepmuedTeopreunTes» M IPUISTAONMX TePpUTOpUH) HaOmonaeTcs enu-
Has THAPOAUHAMHIYECKas CUcTeMa Boja — HedrelpoaykTsl. IIpu sTom Macconepe-
HOC B HalpaBIeHMH pekd [[6DK OCymIecTBIAeTCS IOA3EMHBIMH BOAAMM 3a CUET
I'PaBUTAIMOHEOIO IIepeMelleHns X Bono#. MHoronetHre Fabir 0eHHS 32 MOTII-
HOCTBIO He(TCIIPOIYKTOB MOKA3alH, YTO OHA IPAKTHYEeCKH HE W3MCHSAETCS, NpU
3TOM IIO MEpe YIaieHHs OT UCTOYHUKOB 3arps3HEHMS OHA 3aKOHOMEPHO YMeHbIIa-
eTcs. AHANNU3 MOIIHOCTH He(MTEIIPONYKTOB B 3aBUCHMOCTH OT ITyOMHBI MX 3aiera-
HUSL TIOKA3aJl, 94TO MEKAY HUMHU CHIThbHAs CTaTUCTUYECKasl CBA3b. TarKe yCTaHOB-

JIeHa CTaTUCTUYECKAasd CB3b ITyOUHEI 3aleranud HeTeIIpoIyKTOB U MEeCTOPacIio-
JIOXKEHHS 3epKana IPYHTOBEIX Rop. IlocTpoeHa REpOSTHOCTHAS MONENE HAIMYHS

DAS S

He(TeIIPOIyKTOB B CKBAKHHAX B 3ABHCHMOCTH OT aDCONFOTHBIX OTMETOK YCTHEB
CKBAKUH.

VcraHoRIeHEBIE CCOOEHHOCTH PacipeAeieHIA YITICBOI0POHOB [0 IUIOINa H
¥ paspe3y M3y4acMON TEPPUTOPHH, & TAKKE [TOIYIEHHBIE CTATHHECKNE U BEpOsT-
HOCTHBIE 3aBHCHMOCTH MOXKHO HCIIONB30BaTh JUIS OLPENCIICHUS COIAEpIKaHUSI yT-
JEBCOPOAOB B IPYHTAX, a TAKXKE MOIIHOCTH HeQTeNpoxyKToB. Ul TeppUTOPUU
HCCIIEIOBAHMH TTOCTPOCHA CXeMa PACIIPEIe/IeHUsT HeQTeIIPOLyKTOB, 3aJIeTaroIiK
Ha BOJOHOCHOM I'OPH3OHTE, KOTOpast MOCTYKIIA UCXOAHBIM MaTepHaioM AL pas-
pabotku pabodero mpoekra no zamure p. [IsDx oT HedresarpssHenuit. Ilo paspa-
DOTaHHOMY IIPOEKTY OCYMICCTBIIEHO CTPOMTENBCTBO IPESHAKHOH CHCTEMBL OJKC-
IUTyaTalys JAHHOH MPEHAaKHOH CHCTeMEI IT0Ka3aila ee BEICOKYIO 3 (MEKTHBHOCTE.

JlaHHEIH MeTompYecKu MOAXON MOXKET OBITh UCIIONIB30BaH IIPH U3YYEHUH
ocoOeHHOCTEH 3arpsS3HEHUS TePPUTOPUH, HAXOIANMXCA B aHAJIOTHYHBIX IPUPOJI-
HO-TEXHOT€HHBIX YCIOBUY, Hanpumep, Bonrorpanckoro u Hinkeropoickoro Hed-

TernepepabaTeIBAIONIUX MTPEATIPUSTUH,
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