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fTedutaeTca o pelernio Y4eHoro coseta
MockoBCKOFO YHHBEDCHTETA

PeueH3eHTEL

Nncrutyt soaustx npobnem PAH (npobeccop #.C. Jexuepy,
3ororvueckdil gaxynprer Pocouitckoro ynusepedTeTa zpyahot HapOaoR
(npoibeccop 411 Xayemos);
nipoheccop H.H. Asexceeecxuii
(aap. kachenpoi reorpagpuueckoro dakyisrera MIY)

Beeponoxckmit B.A.

OcHoBRl rufporeonorh: YueOHux., — 2-¢ u3f., nepepad. u
aom. — M. Man-so MIY, 2007, — 448 c.. win. — (Knaccuye-
CKMH YHHBEPCUTETCKHA yueDHUHK),

(SBN 978-5-211-05403-5

B yueBbuke paccmMaTpHBAIOTCH COUTAB M CTPOSHWE NOZIRMBEON miapoctheph,
THIBl ROD3CMHEBY BOZ M yCT0BRA HX GOPMHPOBAHKS, TIDHHLKAE [HAPOTEOTO-
THYECKOTO DAHOHHPOBAHHWA W QCHOBHLIC THHDI MMAPOTZONOTHHECKHY PAROHOB.
TIDDEUR}MH HCNOMB30BAHKA M OXDAHK NOA3EMHKLIX BOO! APECHLIX, MHHEPDANBHBIX
J"IE'-'IESHJ:-D{, MPOMBIIUACHH X H TENADIHEDIETHYECKHX, I TAKKE METONR 1TOge-
BbIX THAPOICOIOTUYECKUK PAGOT. BIMPOKO NMPHMEHACMLE TPH PANTHYHBIX BUIAX
HCCASAOBAHME W HM3LICKAHMI,

Las cryacHTOB, OBYYAIOMMXCA NO HanpasaeHi «Feogoruss, MOXeT We-
NOL3OBATRCA NPM YTEHHA Kypea «DWaporeonorvss {«O0wan rMaporeonoruss)
CTYACHTaM CNEUMAIBHOCTEH «THIponoruas W «[eoskonorugs reorpaduueckix
hAKYNETETON YHHBEPCHTETOR, 4 TAKKE ATA CTYIEHTOR, OBYYAXLINXCS M0 Crieuy-
ANBHOCTH «VTOHCKH W pa3Belka NMOMSEMHEIX B0 W HHXKCHEPHO-FCONOTNYeCKHE
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€ WanatenbcTBe MOCKOBCKOro yuusepcurera, 2007
© MTY um. M.B, Jlomonocosa, XyA0KECTBCHREOE

ISBN ©78-5-211-05403-5 odopmaeHiee, 2007

NMPEAHCIIOBHUE

Yeaxwcaemwiii wumamens!

Bui oTKpbliM OAHY U3 3aMedaTeNbHbIX KHHF, U3AAHHBIX B CepHH
«KnaccHueckuil YHHBEPCUTETCKHI y4eOHHK», NMOCBAIEHHOW 250-1e-
THI0 Mockosckoro yHusepcurtera. Cepua piaouaer cBoliue 150 yued-
HUKOB U YUEOHBIX MOCOOHI, peKOMEHAOBAHHBIX K H3JAHHIO YUeHEIMH
copeTamMi (IJHK}'J'[bTETDB, PCAAKIHOHHBIM COBETOM CCPHMH W HM3D4aBdC-
MbIX K KOOMIE Nno pelieHH YueHoro coeeta MIVY.

MOCKOBCKMI YHUBEPCHUTET BCErJa CMABUICA CBOMMH Mpodeccopa-
MM M [PENOAABaTeAMM, BOCTIMTABIIMMH He OAHO MOKOJCHWE CTYASH-
TOR, BMNOCJESACTBUH BHECIUMX 3aMETHBLIN BKAAA B pazBUTHe Halleli
CTPaHbl, COCTABMBIIMX TOPIOCTb OTEYECTBEHHON M MHPOBOH HayKH,
KYJIbTYPbl U oOpa3zoBaHHsA.

BBICOKMHE YPOBCHL ODpPa3zoBaHHA, KOTOpoe nact MOCKOBCKMI yHH-
BEPCUTET, B MEPBYIO OUSpEIib O0ECTIEUHMBASTCA BbICOKHMM YPOBHEM Ha-
MACAHHbBIX BBLAAKYIIHMHCA VYICHBIMH MW NeparoraMu }f"-ll:ﬁHHK'DB H
yuyeOHBIX MOCOOU¥, B KOTOPLIX COUETAKTCH Kak rayOHMHA, TAK U J0C-
TYMIHOCTL M3NaraeMoro Marepuana. B 3THx KHUrax akkyMyaupyercs
OCCUCHHBIH OMBIT METOANKH ¥ METOLOJNOTHH MNpenodaBaHHA, KOTOPbIH
CTAHOBHTCA AOCTOSHMEM He TOALKO MOCKOBCKOro yHHBepCHTeTa, HO
M IpYrUX YHUBepcHTeToB PoccHM W BCEro Mupa.

Hananve cepnn «KAacCcHYeCKHR YHHUBEPCHTETCKHNEH yueOHHK» Ha-
[MAAHO OEMOHCTPHPYET TOT BKJald, KOTOpbIA BHOCHT MoOCKOBCKNIA
YHHBEPCHTET B KMACCHYCCKOS YHMBEPCHTETCKOE 0OpazoBaHHeE B Ha-
weil cTpaHe 1 HECOMHEHHO CAYXKHT €ro pasBHTHIO.

PemeHue atol OnaropoIHoi 3agadyn ObNO Obl HEBO3MOXHBLIM 0e3
AKTHBHONH MOMOLM CO CTOPOHBl M34ATE/BCTB, TIPHHABLWIKX YYACTHE B
WIMAHHH KHHP cepuH ¢KnaccHuecKnil YHHUBEPCHTETCKHH YYEOHHK».
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' VI PACLIEHHBAEM 3TO KAK NOLIEPXKKY UMM MOZHLUHH, KOTOPVED 3aHMU-
MaeT MOCKOBCKHMH YHHMBEDCHTET B BOMPOCAX HaykH B 00pasoBaHMA.
DTO CAYVAHHUT TAKHE CBUIETENLCTBOM TOFO, uto 230-neTHuii wbunei
MOCKOBCKOrO YHHMBEPCUTETA — BbLAAOWIEECS CODBITHE B XM3HHM BCE
Hatleil ¢cTpaHbl, MUPOBOTO 00Pa30BATENBHOTO COOOLICCTRA.

6 A tA 1-1.!
Perxxmop Mockoeckozo yhueepcumema 5 [‘6‘ ‘% o

arxademiux PAH, npogeccop . Cadoaruuuli

MPEAMCIOBHE K MNMEPBOMY M3AAHUID

Hacroaumi y4ebHMK COCTABNEH MO MATEPMANAM NEKLIMOHHONS kypea «Twugpo-
reonorua» («QOWas Mmaporeonoriax»}, KOTOPLIA YuTaeTCs asTopom Gonee 35 net
ana crygeHToa [l kypca CneumansHOcTh « MAROreonorny, NHXEHEpHAan Meonorva
W reokpronorua: (J804) recnormueckoro Ppakynbteta MOCKOBCKOro yHUEEPCH-
Teta. Copepxanmne yuetHUKa MakCUMaNbLHO ORUEHTUPORAHC HA PACCMOTREHUE
OGWKNX MBROrEONOIMUSCKUX NORSTHMI, ornpegenerni, Hawbonee obnx cxem u
3aXOHOMEPHOTTEN POPMMPOBAHWA NOA3EMHbIX BOf, 3HAHWE KOTOPRbIX HEOGXo-
AWMO ONA OCBOERHUA MOCTIEAYIOWMX KYPCOB yuebHoro nnaHa: «[ mpporeoxumms»,
«FunporeoaMHaMukar, «[OWCKK 1 passenxa NOA3EMHbIX BOO» W Op.

ConepxaHne y4edHuka (pasmepsl Mas, N3NOKEHWE MATEIMANA U T.0.) y4Tei-
BAET TAKKE TOT (haKT, {TO CTYAEHTHl Kahenphl HHAKEHEPHOW reonorum 1 OXparis
reonoOrMyYeCckon cpelbl U Kaenpe) Feokpuonomn feonorm-eckoro thakynestera
MY B cooTeeTCTBMN € y4ebHLIM NAAHOM B NOCNEAYIoWeM HE CRYIaoT KypCh)
«[TOMCKU W pazeenka NOAEMHLIX BOM» W sPervoHanHan rugporeonorua .

Moy HanucaHuy yyebHuka UCNONLIOBAHE MEILMecs yyebhukn 1t ydebHbie
nocofna No kypey «O0Wwas maporeonora» W pagy apyrux aucunniud (AM. Os-
yunHukos, O.K. NMavre, EM. Ceprees, MN.NA. Knuentos, M.A. borgance, 11.K, Ma-
evy, BM. Ulectakos, [1.M. Kau, H.H. Pomadosekuin, B.A. Knptoxud w ap.), cnpa-
BOYHUKM W CNPaBOYHbie DYKOBOOCTBA, HayYHele MOHOrpadgua («Mmaporeonorys
CCCP», «QcHoBEI raporeonoruy», « waporeoxumua CCCP» u ap.) v gpyrve
MATEPVANDI,

'nasul 4 n 15 y4ebHUKa HANWCARHE! KEHJUOATOM MreONOrag-MUHEPaNOrMHECKMX
Hayk M.A. BceBonoxekon,

Mpy MOAroTOBKE Y4eCHUKE K UBRAHMIO UCNONL3OBAH PAN UEHHBIX 3aMeqaHun
W COBETOR, NONyHeHHLIX 0T peuensentor. npot. WMLK. Masuy, npot. N.C. 3ekue-
pa, npod). B.M. KOHOHOBA, KOTOREIM ABTOP NPUHOCHT CBOKD WCKPEHHIOW Bnaro-

[aEaPalNFa¥el ol
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(lpy AODFOTOBKE pYKOMACK yYeBHMKA K M3MaHWI0 3HAYMTENLHAA paboTa Gkina
BLINONMEHA COTRYOHWKAMW Kadenpki MMBPOreosnoni reonormyeckoro GakyneTeta
MY A.C. botuHetm, E.B. lNyceson, P.MN. Kouetkoron, Q.M. MacneHHWKORON,
T.I'. NeaHosoi. AsTop rnySoko fnarcdapeH Ha3saHHEIM TOBAPWWEAM W BCEM
cOTpyOHMKAM Kadepsl 3a NOMOLE W NOOOEPXKY B hatoTte,

YueOHUK «CHOBbLI MMAPOFEONarum» BLIXODWT fIEPBLIM Wagabnem. ABTOp
OyLeT Npu3HaTeneH 3a nogsle 3aMeYaHVA M OT3biEbl, HANPABNEHHbIE HA yNyY-
weHwe cogepxranmna yHobruka. OT3Esl 1 S3AMEYaHUA CNENyYeT HANPasnsTe no
appecy. 119992 Mockea, 'CMN-3, NedwHckne ropel, MY, reonorudeckvin tha-
Kynetet, kadegpa rppoeresnonmA.

MPEAHUCAOBHUE KO BTOPOMY HU3INAHHUIO

Mepeoe ManaHue yyebHuka «(QJCHOBLI MMOPOreonoru» BLILNG B CBET OKONO
15 net Hazan (1991 r.). B TeqeHne 3TOre BpeMeHn YHeOHWK LWPOKO MCNonb3o-
Banca M NONY4YMN NONOKUTENEHBIE OUEHKW CTYASHTOB W NpencaaBatenen He
TONBKO FeONOTUHECKOore (hakyneTeta MOCKOBCKOIO rocyqapCcTBeHHONO yHuBep-
cuteta um. M.B. NToMoHOCOBA, HO W MHOMWX OPYIrUX YHUBEPCUTETOR W BY20B,
FOTOBAWMX CNEUHANKCTOR NO FeONOTMHECKUM CNeunansHOCTAM.

OnHako B HACTOALEES EPEMA Ha3BaHHbIA y4eBHWK CTan npakTadeckun 6ub-
NMOTPAPMHECKON PEAKOCTBID, U UMEILLMECH B HANMUHMA SK3EeMNnapel He obec-
MeYnBaldT NOTPEOHOCTEH CTYAEHTOR W Apenoaasatensii gake reonorn4eckoro
takyneTeta MY, a Tem 6onee opyrux eysoe. Kpome TOre, 3a nocnegHue Oech-
TUNETUA NPOU3OWNK HE TONbKO HANEHEAWEeS PAa3BUTUE TMAPOreQnornyecKon
HAYKK, HO B CBA3W C PE3KUM MAMEHEHWEM COUMANLHO-3KOHOMWUECKOrD CTPos B
POCCHH — MPHUHUWNWANbHEIE UBMEHEHUA MMAPOreOnOrMHEckoin CNyxObl CTPaHE!,
€€ OpraHV3aLMn, BoINONHAEMbIX 3afa4 WM AP. STU M3MEHEHWUA ONEPaTMBHO Y4uTbI-
BAKOTCH B NPOfPaMMAax COOTBETCTBYIOWMX KYPCOB, HUTAEMBIX HA Meonoru4eckom
akynetete MY,

YuebHuk «QCHOBLI MAPOFreonorn- (1-e n 2-¢ M3OAaHWA) CoCcTaeneH B COOT-
BETCTBMM C NPOrpaMmon kypca «Maporeonorns» («OOwan rmoporeonorus»), Yyu-
TAGMOIO CTYAEHTAM CNEUManbHOCTH «MOPOreonorMa U MHKEHePHast reonorss
{011400), HO MOXET WMCNONE3IOBATLCA NPU HTERNKM OOHOMMEHHBLIX KYPCOB CTyeH-
1TaM pRna Opyrvx cnegnansHoOCTeR reonornHeckoro 1 re0rpadrHeckore fakyns-
TETOE YHUBEPCUTETOB, A TaKKe CTYARHTaM TEXHWHECKMX BY30B (YHVBEPCUTETOB)
cneunansHOCTW «[IOMCKM KW pasgeaka Noa3emMHbX BOA U MHXEHEPHO-Teonorv-
Yyeckue u3biCKaHwA> (0803007 v paga Apyrux cneunan-HOCTeN.

Mown noaroroeke yyebukka ko 2-My M3NAHMKD CYLWECTEEHHO NepepaboTaHbl 1
AONONHEHL), B YACTHOCTH, Maew 2, 4, 7, 8, 9, 10, 13, 14, 18 n gp. B cooteeTCT-
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BUW C QSHCTBYIOLIEN NPOrPaMMON YUTAEMOrO Kypra B YHeDHWK BKMOYEH HOBLIA
pazgen «MeTofbl NonessiX rMapOreonorMueckix UCCnenoBaHui». MNpw Nogro-
TOBKE TEKCTA YHYTEHbl 3aMeYaHKs W NoXenaHwsa, NoCTYMUBLUME OT CTYARHTOB M
npenogasareng reonorvyeckoro gakynsteta MY w apyrux eysoB, KOTOPbIM
ABTOD APUHOCAT UCKPEHHIOK BRaArofapHOCTL. ABTOD CYNTAST CEBOWM MPVATHBIM
NONrOM BhIPA3UTEL OCOBYO BnaropapHOCTh 38 3amMe4HaHwA U CoBETH NPodeacco-
pam M.C. 3exkuepy u B.M. Wseuy, a Takke COTpyAHWKaM Kadenpbl ruaporeono-
MK reonorvyeckoro grakynsteta MY C.A. Bpycunosckomy, P.IM. KoqeTkosow,
M.C. Opnoey, K.E. Nutbesol, N.@. ©ugenmm, B.M. WecTaxosy 1 P.C, IUTexrenoay.

Mpw nogrotoexe PyKONUCK K 13AaHMIO GONBWYID NOMOLLL OKa3a/t COTRYIOHWKA
katenpsl oporeononm E.C. Makcwmoea, AKO. Conomko W acnupant 0.B. lNow-
YAPOB, KOTOPEIM ABTOP MPUHOCUT CBOKD UCKPEHHIo BRaronapHoOCcTs.

Qcobyo HnarofapHOCTb M NPU3HATENLHOCTL ABTOP BLIPAKAET CBOSH KeHe —
KaHQMpATY reonoro-MyvHepanorvsecknx Hayk MapuHe Anexcangpoene Boeso-
NOXCKOW, He3 NOMOIWKM KOTOPOW NPOCTO He Marno Okt COCTOATLCA HU NEPBOE HW
BTOP0E€ W30aHWA 3TOTO yYebHWKa.

BBegeune

lNaporeonoria, corlacHO OQNbIIHHCTBY CYILIECTBYIOIIMX ONpPEaene-
HUM, SRAACTCA HAVKOH, KOTOpad W3y4aeT MMOL3eMHbEe BOObl TU1AHCTHI
JAKOHOMEPHOCTH MX PaclpOCTPaHEHHs B 3¢MHOH KOpe, YC/IO0BHA 3ae-
TAHWA W JBHXEHUsI, HX CBOKMCTBA W COCTaB, B3aAMMOMEHCTBHE C TOPHbI-
MU MOPOJAMH, 4 TAKKE YCACBHMS M BO3IMOXKHOCTH HX XO3HCTBCHHOIO
MCNoNL30BAHRAA. EOJ'IE& ApAaBHALHO CMMTATE, YTO THOIPpOTSOAOTHH KK
noapa3AcieHHe HAYK €CTeCTBEHHOrO LMKIA H3y4daeT NOAEMHYIO YacTb
riapocdepbt IWaneThl (noaseMHye riapocdepy — @.I1. CaBapeHcKHit,
M. 1. Orunnnukor, E.B. lMuHHekep W npyrde, ruaporeocdepy —
H.H. T1A0THHKOB), 3aKOHbI €€ CTPOSHHA W Pa3BHTHA, MPOLECCHI, MPo-
MCXONALLME B HEH B €CTECTBEHHbBIX YCJIOBMSIX H B YCJIOBHAX HHTEHCHB-
HOTQ AHTPONOIEHHOIO BO3ACHCTRHA,

B TOM ¢ ApyroMm ciiyqae OCHOBHBIM QUBEKTOM MCCICIOBAHHA THAPOMeO-
JIOTHH ABAAIOTCA NOA3CMHbIE BOAbI (OCHOBHOW 3M€MCHT THApOChEpbt),
OCODSHHOCTH KOTOPONO ONMPEAENSIOT COAePKAHHE H METOAOMAOTHIO HAYKH.

1. JloasemHble BOAL! SRTAIOTCA FeOIOTHYECKHM OOBEKTOM, H3YYEHHE

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uucn...  9/464
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KOTOPOro MeTOAOMOrHMeCKH HENPpAaBHABHO, &4 B PdAEe CTYHACE W HEBO3-

MOKHQ TIPOBOAMTL B OTPLIBE OT UCCASAOBAHHS TOPHBIX MOpoa, TEOI0-
THUECKHX CTPYKTYP 3¢MHOH KOPBI, HX CTPOEHHMS H HCTOPHH PasBUTHA,
B OTPEIBE OT MeONOrHYeCKHX MNpOUCCCOR, NMPpOMCXOOALLHMX B 3eMHOMN
Kope H MaHTHH., Akaremuk B.M. BepHaackuii, oLIeHWBaA poNb BOAbI
(B TOM YHCIie NOAICMHON} B HCTOPHH Pa3BUTHA TAHETH (BO3MOXHO,
Ceiuac HYXHQ FOBOPHTh 0 BceX nmiaHerax CoJTHeYHOMH CHCTEMBbt), CUH-
Tan, YTO <, HET MPUPOAHOrNO Tela, KOTOPOEe MOTO Obl CPAaBHHUTHLCA C
Hed (BOAOA) MO BJAMAHWIO Ha X0 OCHOBHbBIX CaMblX IDAHAHO3HBIX
reonoruyeckux npoueccos» (1931}, Orciopa cTaHOBUTCA O4YeBHAHOH
TeCHasA (B3aHMHAA) CBA3L THAPOTCONOrHM € TECONOTHEH, TCOXMMHCH,
MHHCP&HOFMCﬁ H ApYTHMMH HayKaMi reOJOrHHcCKoOro LMK,

2. MoazemHble BOALl TAKXE NPeacTaBAsOT cob0il BOAHBIA OOLEKT,
SIBIAACH YAcTblo ¢AMHOH ruipocdepbl 3eMan, MoXHO CUHTATL, MTO
BCE MOJIEKYAbI BOABI, HaxoadwHecss B arMmocdepe, FOPHLIX Mopofax,
KHBOM BELLECTBE, HAH ABAAJIUCE B ONPEIeAcHHMH NEpHOA CBOSH HC-
TOPHH YacTbKy enrHOoit ruapocdepbl 3eMIH, WAH MPH ONpeaeAeHHbIX

Beenerue 9

YCIIOBHAX MOTYT OLITE BKJIKOUYEHBLI B COCTAB BOAHONW OOONOYKH MAaHe-
Tel. HeoOXOMMMOCTE M3YUeHHA W MCMORB30BAHHSA MPOHECCOB BOACOD-
MEHa MeXAy noa3eMHOH 4YacTeio rHapocdepb W €€ MOBEPXHOCTHOM
YACTELIO, 4 TakXe arMochepoil TLIAHETH! ONpenefseT TeCHY CBSI3b
MHAPOTEONCTUH ¢ METEOPOJIOTHEN, THAPDOMAOFUEH CYIIIH, OKEAHOTOTHEH
W APYTMMH HAYKaMM 3TOro UHKAA.

3. Kax uacth BogHOI 0BOAOYKH MMAHETHI TIOA3EMHBIE BOJAbl Xapak-
TEPHIYIOTCA BAXHEHWIHM CBOWCTROM BOABL — MOABHKHOCTEIO, KOTOpAast
COXpaHAECTCA (B KHAXOM H ra3o0dpasHOM COCTOAHMWAX) TNpH Onpeae-
MEHHBIX YCIOBHAX A0 3HAYMTENBHBIX [JIVOMH CeONOrHMecKOro paspesa.
B ¢BA3M ¢ 3THM HENB3A U3YUATL NOA3CMHEBIE BOAbLL, He U3y4ad KOJU-
yecTBa M (POPMEI MX ABHAKCHMA. B 1O XKC BpeMs B OTIHYME, HANMPUMCP,
OT TIOBEPXHOCTHBIX BOMHBIX 00OBEKTOB B MMAPOreOAOrHMH FIPAKTHYECKM
OTCYTCTBVIOT HEMOCPSACTBEHHLIE HHCTPYMEHTATBHBIE METOABl OUCHKH
ABHUKEHHS TOA3EMHEIX BOA B YOJOBHAX HX €CTECTBEHHOTO 3aMeraHua B
1eMHOI Kope. OrpaHHYeHHO MOTYT HCMOAL30BATHCS TeodH3HYecKHe
METOIBI OUEHKH H MHRMKATOPHBIE ONBITH, YCAOBHA NMPUMeHEHHA KO-
TOPLIX H TOYHOCTL NOAVUAEMEIX PE3YABTATOR HE MOTYT YIOBACTBOPUTE
notpebHocTH HaykH. JlabopaTopHele 2KCNEPHMEHTE], CBAZAHHbLIE C
H3YMeHHWEM OBHXAKEHHA BOAB B FOPHLIX NMOPONax, NMPAKTHYECKH BCeraa
HECOUIMEPHMbB] ¢ PEAThHBIMH YCIOBUAMI TIO MacllTaby W BpeMeHM
NMPOTEKAHHA TPOUECCOB. B CBA3H ¢ 3THM KOJHUYECTBEHHBIE OUEHKH
IBHKEHNA NOM3EMHLIX BOA (CKOPOCTH OBMAKEHUA, PACXOObI NMOAICMHBIX
NoToKOB, 00beMEl BOObI, codepkaleics B AWTocdepe) BLIFIOIHAIOTCS
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09.08.2022, 12:38 vsevolozhskiy_v_a_osnovy_gidrogeologii_compressed.pdf
NPCHMYIIECTBCHHO PACHCTHLIMH METOAAMH WJH NYTEM CrI¢UHAABHOMO
MOAC/AMPOBAHUA MPOLCCCOB ABMMAKCHHMA nonseMunix soa. Hlnpokoe
HCMOMB3IQBAHHE pACHETHBLEX METOAOE H MOACNHMPOBAHMA OMpeaenaeTt
TCCHYKY CBH3b NMIPOrcCTOrdHH € HAYKAMH MaTeMATHYECKOIo UMKIa, B
TOM YMCIC T BbBIMMCAHTCABHON mMmaTeMaTnkKoH (2BM) u HekoropbiMu
pazaenaMd (MeXaHHMXa CIUTOWHBIX ¢pea, THAPABAWKA, TePMOIHHAMMKA
1 ap.) GUIMKH.

4. MoazemHble BOOB BO BCex cayyaax 0e3 HCKAYEHHS NpeiacTae-
ASK0T CODOH He MNPOCTO COBOKYMHOCTH MOJIEKY HEO, 4 CNOXHble
MPHPOAHBIC CHCTEMBI, COASPKALLHE B PACTRBOPCHHOM, KOMICHAHOM,
CROBOTHOM COCTOAHHH PATUYHBIE MMHHEPATLHBIE BEllECTBA, OPTraHH-
Yyeckve coeduWHeHMsa W rasbl. [lpn 310M copep:kaHKe XMMMUYECKHX
INEMEHTOR B MOA3CMHBIX BOOAX BKTIOMACT MPaAKTHYSCKH BCIO MEPHO-
AuYecKyio cHcTeMy MeHaeneesa MAlOC CHOXHO NMOCTPOEHHBIE KOMIM-
NeKehl MHUHEPANbHBIX, OPraHHYECKMX H OpPraHOMMHEPASTbHbIX COSAN-
HeHHH. KOMMYeCTBEHHOE COgepKaHHEe TeEX WAM MHbIX XMMWYCCKHX
FICMEHTOB B 3aBMCMMOCTH OT HMX PacnpoCTpaHéHUs B JIHTOC(EpeE,
TUMA TIOA3eMHbLIX BOA H APYruxX (pakTOpPOB MOXKET MEHATLCSA OT HUU-
TOXKHO MAAbLIX 3HAYCHHH (CNeAbl APUCYTCTBHA 3A€MEHTa) A0 COTCH

10 BeepeHue

rpaMMoB B | 1 pacteopa. HeoOxonuMoOCTs McCACAOBAHUA XUMHYCCKOI
Nnpupoabl OOBEKTA, YCAOBHIA W 3aKOHOMEPHOCTEN ee (HOpMUPOBaHHS
QMNPEACAACT TECHYIO CBAZL THAPOrCONOTHH ¢ XMUMHUCH, PH3HYECKON H
KOJUIOMIHOW XMMMEM, XHMHEN OPraHHUYECKHX COSIMHEHHH, 8 TaKXKE ¢
MHKPOOHONOTHEN M DHOXMMWUEN TIPH HEOOXOAWUMOCTH HCCICAOBAHMS
H OLEHKH POAH “KHBOTO BELIECTBA” B npoueccax QOPMHPOBAHHUA XU-
MHYCCKON COCTARA NOA3ICMHEBIX BOMA.

5, BaxHelweil ocODEHHOCTBIO ODBLEKTA MUCCICAOBAHKMS [HAPOreo-
JIOTUH ABAACTCH YPE3BLINAMHOE PazHOOOPA3HE BUAOB MCOAB3OBAHWSA
MOA3EMHBIX EOA. Bo-nepeblx, no Bhipaxen#io axanemuka A.T1. Kap-
NMUHCKOrQ {1931), «MoA3eMHBIE BOALI — 3TO CAMOE JpPArolgHHOE MNOo-
Ne3HOC HeRKOTNAaEmoe:, NMpHYeM BO3MOMKHOCTH HCIMONL3IOBAHWUA 3TOroO
HCKONAEMOFO TAKKe UYpPe3BLIVAHHO IWMPOKW. HCMOABL30BAHHE MPECHbIX
MOAZEMHEIX BOA AAA [HTLEBOLO, XOIMMCTBCHHOTO W APYTOrQ BOXOCHA0-
KEHMA, MUHEPAILHBIX (TeuedHbIX) BOA, MUHEPAlbHbIX NPOMbILLIIEH-
HblX — 1A MOAYYEHHA paaa XMMUJYECKUX BelUECTE, TEpMANBHbLIX — 1A
NOAYYEHHH 3NEKTPOIHEPIHH H TEMNOPHUKALUMNA, BO-BTOPBIX, H3YHEHHE
NON3EMHBIX BOIL NPEIACTABNAET OOHY M3 BALAHCHLIMX 32034 NpY MEJTHO-
PATHEHBLIX PAbOTAX, UENbID KOTOPBLIX ABMIETCA CO30aHHE ONTHMATLHO-
rc BOLHOMO PEKHMA Ha CENbCKOXOIMHCTBEHHBIX 3eMIax. B-tpeToux,
M3YUEHHE TOA3EMHBIX BOL ABNACTCA COCTABHOW YACTLIO rEOROINHYECKMX
HCCNCAOBAHHH NPH NOUCKAX, passelke W SKCAMVATAUMY ONPeaceHHbIX
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THOOBR MECTOPOAASHHH TIOAS3HDBIX WCKOMASMbIX, B TOM 4Hcie HeTAHbIX
M Ta30BbIx. B-deTBepThlX, M3y4ueHUE MOA3ESMHbIX BOA HeoOXOaMMO and
FHAPOTEONOrHUECKOr0 ODOCHOBAHHUA DANHYHBIX BHAOB CTPOUTEALCTRA,
npexne BCEro rHAPOTEXHHUUECKOrS, TPOMBINMIIEHHOMD, FOPOACKOTO W
Ap. B-nateix (B HAcTOsIlLEE BPEMA 3TO HaNpaBieHUWE CTANC OAHHM U3
BAXKHEeHIWHX, 8 B JAAbHEHIUEM €ro 3HayeHHe OYIET BO3PACTATb €11¢
Oonblle), THIPOreONOrHYECKHE HCCACNOBAHWA ABJAOTCH BaKHCHLICH
3afavyed NpH peLIEHWY BOMPOCOB OXPaHBl NIpHUPOAbI, COOCTBEHHO MO-
3¢MHDBIX BOI KaK OpHPOIHOro O0bLEeKTa, OXpaHbl MaHawadgTOB, TIOBEpX-
HOCTHbIX BOA H Ap.

PazHoOOpa3ue BUAGE MPAKTHYECKOTO WMCOONB30OBAHHA MOA3EMHbBIX
BOL Onpeneauno ToT akT, uTo B TeueHue NOCTATOUHO MAMTENbHOTO
BpeMeHH, 0CcobeHHO B TeueHHe XIX W XX BB., THAPOTEOJOIHA PA3BH-
BaNaCh FMARHLIM OOPA30M KAK NPHKNAAHAS HAYKA, TeCHO ¢BA3aHHAA
C pelweHUEeM KOHKPETHBIX BOMPOCOB XO3AHCTBEHHOH AEATEMTbHOCTH
tenoBeka. Bo BTopoil nonosuHe XX B. B CBA3M € BO3PACTAIOLIMMHU
MEICI.I.I'I'.':ISHMH U MHTEHCHMBHOCTEIO XO3AHCTBEHHOMN JACHATENEHOCTH, B TOM
YUCNE CBA3AHHON ¢ HCNOALIOBAHHEM TEONOTHUYECKOW Ccpeabl M noa-
3eMHBIX BOI KAK €€ BAKHEHLIEro DeMeHTa, pe3Ko YCWIHAACh HEOOXO-
OAWUMOCTE pPas3paboTKi (PYHIAMEHTAABHEBIX TEOPETHUSCKHUX MOROKEHWA
CHAPOreOnoryi, BaXKHOCTE KOTOPbIX, ¢ OIHOH CTOPOHBI, CBA3aHA C 3a-
AAYaMH PALHOHANBLHONO KOMILVIEKCHOTO WCITOAL3OBAHMS NOA3EMHON

BeepeHwe 11

riapocdepnl, pazpadboTKU ACArCCPOUHBIX FIPOrHO30B BAMSAHHA YeNOBe-
Ka HAa NMOA3EMHYI) 4acTb rHapocdepb 1 B HelanekoM OVIVILEM pelle-
HHEM 33034 YIPABASHUA MOAICMHON ruapocdepoi naHeTh (Tipexae
BCENO BepxHEeH ee YACTbIo, B KOTOPOH NpoTeKaeT XO3dHCcTBeHHad Jaed-
TENLHOCTE Yenopeka). C Apyroii CTOPOHLI, HEODXOAMMOCTE Pa3paboTKH
TEOPETHHCCKHMX BOMPOCOE HayYKH OIpeacaacTcda ijaladvamK MOo3IHaAHHA
OCHOBHBIX 33KOHOB PAa3BHTHS NOM3eMHOA ruapocdepbl MIAHETH, KO-
JHYECTBEHHOW OUEHKH MPUPOAHBIX TPOLECCOR, NPOTEKAIWIMX B HEH,
H POJM ITHX NPOLECCOB B FeONIOTHYECKON HCTOPUH 3eMITH, PeOXHMHH
FOPHLIX NOPOA 3cMHOH KOpbl, POPMUPOBAHUK (M Pa3pyLICHHH), a
CACHOBATENbHO, PaA3MELLIEHHH ONPEACACHHBIX BHAOB MECTOPOKIEHHA
MOME3HBIX HCKOMNACMBIX H AP,

B COOTBETCTBUM C 3THM. Hcmonb3ya npeactaBieHua H.M. [Mnot-
HHKOBa (1976), E.B. ITuHHekepa (1983), B.M. LLectakosa (1983) u
IpYrUX apTOpOB, MOTYT ObITh BBLICACHBI CASAYIOLUIHE TEOPETHYECKHE
pa3aeRbl THAPOTCONOTHU: |) pecionarsnad euopoceoioclia — 3AKOHO-
MEPHOCTH PACOPOCTPAHCHMS FIOA3CMHBIX BOA B 3CMHOI Kope, THNbI
[HAPOTEOIOrHYECKHX CTPYKTYD, (POPMUPOBAHEE PaiIMYHBIX THIIOR NMOA-
3eMHBIX BOL, 2) cudpoceodunamuka — WCCICNOBAHHE 3aKOHOB NBHKEHHS!

noa3zeMHEelx BOA, 3AKOHOMe pHOC’Tef:l C])OPM HpOBAHHA HX THIPpOAHWHA-
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MHUYECKOTO PeXUMA M pecypeoB. 3} eudpoceoxumus — WHCCASMOBaHHe
3KOHOB MWTPALHH XHUMHUYSCKHX IEMEHTOB B NOA3EMHON ruapocdepe
W NpoleccoB GOPMUPOBAHUA XHMHUYESCKOMO COCTARA MOA3EMHBIX BOA;
4) cudpoceomepmus — WUCCIENOBAHHE TEPMUYECKHX CBOHCTB W POLECCOR
TENAONEPEHOCa ¢ NOA3EMHbIMH BOIAMK, 3) naireocudpoceoiocus — Npo-
MCXOXKASHWE W HCTOPHST PA3BHMTHA MOI3EMHOH THApocdepbl, NCcacao-
BaHHUE POAH [IOA3EMHBIX BOI B FEOIOTHUYECKHX TEPOLECCAX,

B nprkaagHbie pa3fenpl MOTYT OBITh BKAWHCHDL |} ouexxa pecypcoa
HOO3eMHbIX 600 — TUMBI MECTOPOXKACHHA NOI3EMHBIX BOML, YCTOBHA
(POPMHPOBAHHA H METCOBI CUEHKH PECYPCOB NOA3ZEMHBIX BOI PA3HOO
THNA, 2) 2013p02E0A0UT MECHIOPOICICHIE HOAEIHLIX HCKONFEMbIX — TWI-
POreoNIOrHyYecKe MEeTOAH NOHCKOB MECTOPOXICHHH NONE3HBIX HMCKO-
MaeMblx, MTHAPOTEDNAOTHYECKOe 000CHOBAHHE LIHAXTHOMO CTPOMTEILCTBA
M VYCIOBHI DJKCIMAVATAUHU MeCTOpONNeHWH Pas3Horo THMa: 3) meduo-
pomieHdas udpozeotocts — TAAPOTEQNIOrAYECKHE WUCCNSO0BAHHA TIPH
MPpOCKTHPOBAHHMH MCTHOPATHBHBIX CHCTCM, ONMTHMH3AUMA BOIHO-CONC-
BOTO PEXHMA MEAHOPHPYEMBIX 3EMENb; 4) UHMCEHEPHAT HODOCONGUS —
THIPOTeONOTHYECKHE H3bICKAHHS MPH NPOSKTHPOBAHHUK H CTPOWTENLCTRE
HHIKEHePHLIX COOPYXKEeHHI pasmHUHOro THNA, 3) sxoroeuveckan zudpo-
2e0402H4A — OXpaHa MOA3CMHbIX BOA, THAPOLEOAOTHYECKHE aCMEKThl
OXPaHbl MPUPOAHCH {FEONOTHYCCKOK ) cpeabl; 6) MowumopliHe NOA3EMHBIX
BOAHBIX O00BEKTOB — CHCTeMaTHueckie (MHoronerHue) wabnwonenns
33 COCTOSSHHEM M HM3MEHEeHHeM peXxpuMa H DajaHca noa3eMHblX Boa,
MX COCTaBa M KadecTsa.

12 BeeperHue

3ajaqi rUOpOTEONOTHYECKMX MCCIEACBAHWA MO KAKAOMY M3 HA3BaH-
HbIX HATIpABTeHWH SABIAKOTCA AOCTATOUHO WIMPOKMMH W B MPHHLMNE
MOHATHE W3 CaMOro HalBaHHWA pasncsia.

Kpamxuit ouepx ucmopuu pazeumug zudpozeoaozuu. UMeroimecs
HETMOAHBIE JAHHBIE CBHACTEABCIBYIOT O TOM, 4TO yxe B 3000—2000 rr.
10 H.3. Ha bauxkHem Boctoke, B Cpeaneit Azuu, KuTae W Apyrux
CTpaHax, MpexAe BCero B 3acYULAWBRIX palloHax, TOA3EMHBIE BOJbI
HHTEHCMBHO HCHONB3OBATACH LI MHUTBEBOIG M XOITHCTBEHHOIO BOAO-
L‘HBS)KEHHSI., B UACTHOCTH, MYTeM COOPVAEHHA AOCTATOUHO FﬂyﬁOKHX H
CNOXHBIX BOAOCOOPHBIX Faa¢peid, 3KCOAYATHPOBABLWIMX NOA3CMHBIC
BOAK KOHYCOB BLIHOCA M AUIKOBHAJIGHBIX OTAOXEHMWI. P. ne Yuct npu-
BOAWT CREAEHWS O TOM. YTO ¥2K¢ B ApeBHeM Kutae cywecTtBoBana tex-
HUKA OYPEeHUS U COPHEBIX PadoT, KOTOPpas MO3BOAANA COOPYAKATE BOOO-
3a00pHbIe Kosanusl mayOHHOW 1o 1200—1500 M, OTKyHa noayvanm
NOMAIEMHBIE PACCOJIbI.

nEDBaH W3BECTHAA padoTa, B KOTOPOH C DﬁUlEd)IrLTIOCO(bCKHX Mno3u-
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UMA paccMarpMBacTcsd pwib BOLbl HA TUIAHETES, B TOM 4HCIE M npoldie-
Ma DPOUCXOXKISHHMS MOI3EMHBIX BOA, MPUHALNEKHT unocody Danecy
Munetckomy {okono V] B. 10 H.2.). Ilo ero MHEHHIO, «BOAA SIBJIACTCS
HadyanoM BCCTO, BCE NpOMCXCIANWT HE BOABl H BCC... FAPCBPAlIACTA B
Boay». llon3zeMHaa Boma o0pa3yeTCA 3a CYET MOPCKO BOAbI, KOTOpas
noa OJEHCTBHEM BETPA HATMHETASTCS B 3eMHEBIE Helpa W B pelviabrate
AaBIeHHKHA TOPHLIX NOopad BLEIXOAHUT HA MOBEPXHOCTE 3eMJIH, 05])33:{9
poaHnkH. HpepHerpedecknid dunocod Ihiatow (427—347 rr. 00 n.3.)
TAKKE CUMTA, YTO [NPOUCXOAUIEHHE MOA3EMHBIX BOJA CBA3aHO € (Pilb-
TpauMel MOpPCKOH okl B Oepera. OaHako P. ne YuCT co ccbLIKOI Ha
N.A. Kpaithana npuBoauT cBeaeHus o Tom, uto IlnatoH B ceoeMm hu-
ROCOMCKOM TpyIde AOCTATO4HO TOYHC ONNCAl KPYIOBOPOT BOIbl B
npupoge. Apucerorens (384—322 rr. Ao H.3) CUMTAN, UYTO MON3EMHAS
BoAa hopMupyeTcd rMaBHbiM 00pa3oM 3a CYET CIYLIEHHA BO3AYXa (BO-
AAHOTO Napa), NOCTYMAKILETO M3 HEAP 3¢MAH (M, BEPOATHO, ¢ NOBCPX-
HocTH). B To Ke BpeMs. N0 €ro MHCHHIO, KaKaA-TO 4acTh NOA3EMHOM
BOAB MOXKET (QOPMUPOBATECA 33 CYHET NPOCAYMBAHMA AOXKIEBCH BOIbI
YEpE3 NMOBEPXHOCTD 3EMIIN.

Mnocodsl JdpesHero Puma (T. Jlykpeunit Kap, A. Ceneka, I TLn-
HWA CrapwMit ¥ Ip.) B TOH WIH MHOH Mepe HCTIOAb30BAIM U pPa3BH-
BA1W npeacTaBacHuA IlnatoHa 1 ApHCTOTENA 0 NPOHUCXOXKISHHHW NOJ-
3eMHbIX BoA. HauBGonee 0BOCHOBAHHAA Touka 3peHWA Oblia BbICKA3aHA
Mapkom Butpyenem lNoanuo (I B. 10 H.3.). B Tpyae «06 apxutekType»
OH AaN HAHOOJCE rMpaBUNbHOS (C COBPeMEHHOH TOYKK 3peHHA) 00bAC-
HEHHWE Mpolecca (POPMUPOBAHKS TOA3CMHBIX BOI 3a CHET MpocavyHBa-
HHA (MHPUABTPAUMH — HHPUABTPALKWOHHAS TEOPUST MPOHCXOXKACHHA
IMoa3eMHBIX BO,[[} EITMCIGC]JGPHI::IX OCANKOB, BbIITAOAKIIMY HA MOBEPXHOCTEL

Beegexue 13

3eMIM. B TO K¢ BpeMA HM Heé OTBEPrajach BO3MOXKHOCTb INMPOHCXOXK-
I€HMSE NOJ3EMHBLIX BOL 33 CUET [POUECCOB KOHIASCHCAUWH BOASHOTO
napa. Ipyrum OpelcTaButeneM pHMckOR dunocodekoil wkonwl, Jly-
uvem AHHeem CeHexoii (Hayano | B. H.2.), HA OCHOBAHMH MAcH Apuc-
TOTEA ObL1O ChOPMYAUPOBAHO MOAOKEHHE O HEBO3MOXKHOCTHU MpO-
HCXOKIEHUA TI0A3EMHBIX BOA 33 cyeT MHMALTPALWH aTtMochepHBIX
OCaNKOB (MCTOYHHXOM TOA3CMHOH BOAb! CHHTATHACE TOALKO NMPOLECCD
KOHACHCAUUMH BOASAHOTO Napa), KOTOpoe NMPWHUMAUIOCHL CBPONEHCKH-
MH (PHIOCO(DAMH B KAYECTBE OCHOBHOTO MOJIOKEHHS HA MPOTXKEHHH
oonee 1500 ner. Hapsiny ¢ 3tum duaocodsl bavxHero Boctoka M
Cpenteidi A3dd (paHOHOB TPaIHUHOHHOIO HHTEHCHBHOTC HCMONbL30-
BAHWA TOA3EMHbBIX BOI B XO3siHCTBEHHBLIX Ueasx) B CpeaHue BeKa B
CPaBHEHUMH C EBPOMEHCKHMH YYEHBIMH, [O-BHAHMOMY, 3HAYUTEALHO

Gonee MPABWIBHO W NMOADODHO DACCMATDHUBAIIH BONDOCEI hoDMIMDORA-
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HHA H WCNOJb30BAHUE MOA3EMHEIX BOA. CleayerT OTMETHTH paboTy
XOpe3MCKOrQ MbicauTena A. ane-bupyuu (973—1048), B Kotopoli
PACCMATPHBAMNCH BONPOCH ABHKENUS NOAEMHBIX BoA U GopMUpoBa-
HUA POHTAHHPYIOLLAX MCTOMHWKOB (KONOAUER), H paboTy NMepCHACKOTO
yyeHoro M. Kapaau (X B.) «[TOMCKM CKPBITBIX MO0 3eMAel BOO», MO-
CBAILLIEHHYID OCHOBHBIM BONpPOCaM (DOPMUPOBAHWA. TIOUCKOB M HC-
MOMB30BAHHA NOAEMHBIX BOL.

B XVI—=XVII BB. pai eBpOneiCKNX YUeHbBIX-€CTECTBOXCNLITATENCH
(I'. Arprkona (baysp) {1494—1555), b. Manuccu {1510—1590), P. He-
kapt (1596—1650), K. Kennep (1571—1630), A. Kupxep (1601—1680)
B Pa3sBMTHE MACH APCBHHUX PHUAOCHPOB M HAa OCHOBS CHMCTCMATH3alMH
HaKarJIHBAIOLLHXCH (DaKTUYECKHX AAHHLIX B Pa3sNTMYHONH NOCTAHOBKE
PacCMATPHBAIQT BOMIPOCH MPOHCXOXKASHHA MOA3EMHbBIX BOA W UX ABH-
ACHHUS B 3CMHOH KOpE.

fepBbie KOMMUYECTBEHHBIE NMPEACTARNEHHMA O BOSMOXHOCTH hopMUpo-
BAHMS MOA3EMHBIX BOA 33 CueT MH(PUABTPAUMUH aTMOCHEPHLIX OCATKOR
OpLIH nosyuenn dpaHuyickumu yaedeiMu 1. TMeppo (1608—1680) u
3. MapuotroMm (1620—1684) Ha ocHoOBe HCCAeIOBAHWSI BOAHOTO Ha-
NaHca BacceifHa p. Cenbl, B patotax I1. Tleppo «IlponcxoxaeHue vc-
TOUHMKOB» (1674) u 2. Mapuorta «TpakTar o aABH:KeHUH Boas {1717)
Ha OCHOBAHWH H3MEPEHHA KOJNHYECTBA aTMOC{PEPHDBIX OCAIKOB U pac-
xofda p. CeHbl B cTBOpe Koponesckoro mocta B lNapuxe Obino noka-
2aHO, uyTo pedHoil ctok CeHkl cocraengetr medee 20% (1/6) or cyMm-
MAPHOTO KONUWUYECTBA ATMOC(EpPHBIX ocankoB. Ha OCHOBaHWHM 3TOrO
Obi1 CAcNaH BBIBOI O TOM, YTO 32 BbIYETOM HCMNAPCHHA 3HAUMTENIbHAA
44CTh BbINAAAKIMX 0CAIKoB (okos10 30%) pacxoayverca Ha MHOWIBTPA-
LUMOHHOE TMTAHUWE TIOMEMHBIX BOA. 3. MapHoTT paccMaTpuBan Takke
MEXAHM3M TIPOCGYHBAHWUA aTMOC(CPHBIX OCAIKOB, NPEACTABICHHE O
CYWIECTBGRAHMH BOLOHOCHBIX U BOAOYNODHLIX MOPOA, 3aBUCHMOCTE

14 BeegeHwe

J€OMTOB HCTOMHUKOB OT KOAKWMECTBA BbINAAAIOIIMX ATMOCHEPHbIX
O0CAAKOE H Ap.

3HauuTeNbHBEIA BKNaa B pa3paloTKy BaAXKHEWLIHMX HANpaBieHHH
rHAPOreQIOrHYECKON HAYKM BHEC BEAMKHH pycckUit ydeHwit M.B. Jlo-
MOHocOB. B paGotax «0 cnofix 3eMHbIX», «O poXASHHA METAMIOB OT
TPACSHMA 2eMil» U APYrUX OH CBA3LIBAA BOMPOC NPOMCXOXIACHUSA
0A3MHBIX BOAd ¢ KOJAUUYECTBOM M NpOCAYHBAHUEM ATMOCHEPHBIX
OCAIKOB. «...B CYXHE [OIbl BOAONPHTOKK B PYAHMKAX He TaK O40/1eBa-
0T, KAK B AOXANMBBIE. .», PACCMATPUBRAN PAIIMUHBIC NPOHULACMOCTH
[OPHBIX NOPoA MO OTHOWEHHID K BOAE, CHHTAL, YTO TOA3€MHAd BOAA
MOXKET MEPEABHIATLCA «BBIKHMAHMEM HITH KanaHbeM...», paccyxian o
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Nnpolieccax B3aHMOOSHCTBHA MOA3EMHBIX BOA C MOPHBLIMH TOPOIAMM;
«...PACAYLUEHHBIE MUHEPANbl HECeT ¢ CODOM’...», «..B OHbIC PACCENHHDBI
BCTYNAET, KAMCHHYK MATCPDHI) B HHUX OCTABITACT TAKHM KOJAHYCCTBOM,
YTQO B HECKOJBKO BPEMEHK 3AMOJHACT BCE OHBIE NOJOCTH...». [laxke
JTH OrpPaHHYEHHBIE NPUMEPb] CBHACTEABCTBYIOT O TOM, YTO BEIWKHH
PYCCKHM YHEHBIH-IHUMKITONCAHCT ACCTATOYHO TOJAHO MNPEeACTaBAAA YC-
JoBHA GHOPMUPOBAHHA MOAZEMHBIX BOL, WX B3aMMONSHCTBHE ¢ NOBEPX-
HOCTHLIMH H aTMOC(HEPHBIMH BOAAMH, PO/E NPOLUECCOB B3AUMOAEHCT-
BHA NOQAOIEMHBIN BOO ¢ MHHCPAALHBIM BCHICCTBOM I"GPH'OFI nopoibl KaK
¢ TOYKH 3peHMA POPMUPOBAHHA COCTaBa BOMbl, TAK M nepeHoca MH-
HEPANbHbLLY BELIECCTR NOA3EMHBIMH BOAAMH H Ap.

B XIX B., Hecmotps Ha paGotst b. [1anucen, 3. Mapuorra, M.B. Jlo-
MOHOCOBA M APYIHUX, THPONOMKAANCE HAYYHBIE CMIOPHl O MPOUCXOXISHHH
NOA3EMHBIX BOMA, TJIABHbLIM 00pPAa30M O POJIM NPOUECCOB MHPHIbLTPA-
UHOHHOTO MUTAHMA W KOHAeHcauWd BoasgHoro napa {J1. 3nu ne bo-
MOH, O, @oabrep, E. Boabiu v ap.). B koHue XIX B. BBILLEAK paBoTbl
A. l1obpe (1887) u K. lNaaza (1883), KOTOpbIE MOMYT PAcCMaTPHBATLCH
B KA4YecTBe NepBRbIxX }"-IEGHHKOB rLaporconorui, XoTid caM TepMHH
“rHApOreOAorHa” B HHX He ynoTpeOndeTcs.

B 1902 r. aBCTpHIACKWM reoaoroM 3. 3ioccoM Oblna ApeaIoxeHa
THNOTE3A FOBEHILIbHOZ0 TIDOUCNOXACHHUS NOOIEMHBIX BOA (IOBEHHILHBIC
BOAbI) 33 CYET MPOUECCOB CHHTE3d BOAOPOIA M KHMCAODOIA B Marma-
THYECKHX pacniaBdx {(MAHTHHHOE NPOHCXOXKACHHE NOI3EMHbLIX BOA).
B 1902—-1908 rr. H.H. AnapycoBbimM, . l'edepor u A Y. JlefHOM He-
JABUCHMO Apyr OoT Apyra NPeAIOXCHA THMNOTE3a CedumMeHMozeHnozo
MPOHCXOAKACHHA MOA3EMHDBIX BOA 34 CYET “3axXOPOHEHWUSA” MOPCKHX
BO4 MPH NpoUeccax odDpa3oBaHHA JOHHBIX OCANKOB U HX TOCACAYIO-
LEro “OTXHKATHA  MPH YMAOTHEHUH H AKTH(DHUKALMI.

[lepBoe MaTeMaTHYECKOE ONMHUCAHHUE ABHMCHHA NOA3eMHBIX BOI
(3akoH ¢uAbTpaunn) Bb110 JaHo GpaHUY3CKHM HHXEHEPOM-THApaB-
JukoM A. dapcu B 1856 r. Ha OCHOBaHMK Pe3VJILTATOB IKCMEPHUMEH-
TANMBHOMO M3ydeHUS (PHMALBTPALMKH BOALE B Na0OPATOPHLIX YCAOBMSX.

Beepenne 15

MoXHO cMHUTaTh, YTO ODOCHOBAHHWE 3TOTO 3aKOHA TOJ0XKHIC HAYano
ACCAEAOBAHUAM B OQ/IACTH TEOPUH ABMXKEHHA NOA3ZEMHbIX BOA W (PHILT-
pauHOHHbIX pacyeTos. JdanbHedwas paspadorka TeOpuH [MApPOTEOJIOrH-
YeCKHX pacueToB ocyllecTRnatack K. Jwonwou (1857), A. Tumom (1887),
Y. Canxrepom (1899) 4 yxe B XX B. Y. Teiicom, M. MacketoM u B pa-
borax pycckux ydcHbix H.E. XKykopckoro, A.A. KpacHononsckoro,
H.H. lMasaoBckoro v ap.

B PoccHM nepBble CHCTEMATHYECKHE HCCNEIO0BAHHMSA MNOA3EMHBIX
BOA C¢BA3aHLI ¢ cozmaHMeM PoccHilckoil akageMui nayk (1724) u
[‘eonormueckoro xoMureta (1882). IKeneanumamn AKaneMHH Hayk M
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[eQNOrHYecKOTO KOMHMTETA, 4 TAKKe B pe3ylbTare NMPaKTHYeCKOH AeA-
TEABEHOLTH, CBH3AHHOIL C opraHusau.Heﬁ BOﬂOCHHﬁH{eHHH 3 CUeT HMC-
NOJb30BAHUA MOA3EMHEIX BOA, ObIAM MOJYYEHbI MEPBbIE CBEASHUA O
PACNpPOCTPAHEHUH NOA3IEMHBIX BOA B Pa3lHUHBLIX PAHOHAX CTPaHbI
(C.I1. Kpawennnuukor, U.B. Mywketor, C.H. Hukxntun INE. llypog-
CKMH W 4p.), NPUPoAHOH 30HATBHOCTH H CBA3H XHMHYSCKOFO COCTABA
TPYHTOBBIX BOL ¢ (PUIUKO-TeorpapHIeCKHMH YCaIoBHAMH ( B.B. Joxyva-
es, B.M. Jyen, B. Onnokos. N.B. Oroukuil); pacnpoctpanedHuu rnybo-
kux apreszrnaHckux Bod ([.F1. Teapmep, I'.E. Wyposckuii, C.H. Huku-
THH W 4D.).

Gonbloi BKnaa B pasBUTHE MMAPOTe0JIOrHH BHEC PYCCKMH yUeHBI
C.H. Hukutin (1851—1909), KoToporo ¢ NoRHEM OCHOBAHHEM MOXHO
CHATATb OCHOBONOMNOAKHHEOM HaOpaBICHHA «PCrHOHANBHAA THIPOTCO-
Jorua». B ero padore «['pynTOBLIC M apTe3sHaHcKkHe Boabl Ha Pycckoi
PABHHHE» PACCMATPHBANACHE METOAMKA PETHOHANbHBIX WCCNEA0BAHWI
H THAPOTEONOrHYECKOI0 paHOHHPOBaHHA, 0000ILEHBI OOLHPHBIC CBe-
JEHHA NO TPYHTOBBIM M APTE3HAHCKHMM BOJAM €BPONEHCKOoH YacTw
Poccumu, BblaejeH paa apTe3daHCKHX 0acCeliHOB 3TOH TEPPUTOPUM.

MCKMIOUHTENEHO BAKHOE 3HAMEHHE AAA PasBHTHA OOILUMX npea-
CTABMIEHHH O B3AWMOJCHCTBHH NOA3EMHbIX BOA ¢ MHHepanbHbBIM CKe-
JETOM TOPHBIX NMOpOod WMENH paboThl PYCCKOro YYEHOTO-NOUBOBEdA
A.D. Jlebenepa (1882—1936), xoTOpblid BAEPBLIE YCTAHOBW/A 3AKOHO-
MEPHOCTH NEPEMELLEHWA BAArd B HEHACHILUEHHOW 30HE, OXapaKTepH30-
BAf pOAb NPOLELCCOB MHPUNLTPALIMHE H KOHAEHCAUHH B (DOPMMPOBAHHN
NOA3EMHBIX BOA, 4 TAKXKE pazpadoTan Nepeyl KJacCHUKALIMI0 RUAOR
BOABI B FOPHLIX NOPOIAX.

3HauMTENbHBIA HHTEPEC MPEACTARAATIU PE3VAbTATHI HCCASAOBAHMA
KABKA3CKHX MHHEPANbHBIX BOA, BbMOAHEHHBIX A.ITl. TepacumMoBbiM,
A.H. Oruneeu, H.H. ChrapsgHoBBIM, NepBblE CBeAEHHA O NOA3IEMHbIX
BOAAX PaliOHOB PACpOCTPAHEHUA BEYHON MEP3/IOTHI, HIIOKEHHBIE B
paboTe A.B. JIseoBa (1916}, 1t ap.

[Mocne OKTADPLCKOH PEBOAIOUMH YK€ B MEPBLIE T'OAblI COBETCKOL
BTACTH HAYHMHAKOT '5}‘]31—10 PA3BUMBATbCH NMPAKTHYCCKHM BCE OCHOBHbDIC

16 Beaneuwe

HAnpasneHua ruaporeonorMyeckoid Havkv. B 1920 r. B MockoBckoi
TOpHOI akaneMuH ObUIA HAYaTa MOArOTOBKA WHXKEHEPOB-THAPOTeOA0roE.
B 1922 r, pbllues nepebtii y4eGHmk rnaporeartorum TILH. YupsruHcxoro.
B 1931 r. cocroanca nepsuiit Bececolosuslii ruaporeonorHyeckHii coesd,
Ha KOTOPOM OblTH MPpEICcTaBA¢HBl HHTEPECHBIE PaboTbl N0 OBLULIMM
sonpocaM ruaporconorun {O.K. Jlaure A.@. JlcGeaes, d.T1. Casa-

PEHCKUI M Op.); 30HANLHOCTH TPYHTOBBIX BOMA M TNMPHHUHKIAM THAPO-

reanaruuscenrn nadodunaradua (T Racunrercvuir B O HManwmw
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A.H. Cemuxartor, P.H. KameHckmit, H.H. Torctuxvu W Ap.); pervo-
HatbHoi raporeonornd (K.HU. Makos, H.A. [lnotHukos H.@. TMorpe-
6o, H.C. Tokapes » ap.).

HMcknounTenbo BRKHOE 3HAUEHHE TS PasBHTHST PSLAA MTHAPOTEOITIO-
rMueckux uacki uMeny padortel akagemuka B.H. BepHanckoro. B xHure
«McTopna npHpoaHblx Bog» (1935) MM 00OCHOBaH BAXHBLIH TEIMC ©
eHHCTBE MPUPOAHBLIX BoA 3eMAM (eAMHCTBe TUapocdepbl MAAHETLI);
PacCMOTPEH PAd BAXKHBIX BOTIPOCOB NPOUCXONIEHHSA NOA3EMHEBIX BOA
H reoflorMYeckoro KpyroBopoTa BOAbI, OXAPAKTEPH30BAHEI POAb BOMBI
B [EOJIONHYECKMX W TeOXHMMMUSCKUX MNPOoLeccax, B TOM 4uMcie B Npo-
ueccax, MNpoUCXoadllWX B MAHTHH, W NpOLeccax B3auMOICHCTBHA
MAHTHIAHBIX PACMIABOB C NOPOJAMH 32MHOH KOpbl, BOMPOCH! B3aHMO-
NeRCTBUA NOA3EMHBIX BON ¢ TOPHBIMKW MOPOAAMH, TA3AMU, XHUBKLIM Be-
LIECTBOM KW 1Ip.

Mocae Beankol OTeqecTBEHHON BOWHBI B NEPUOL BOCCTAHORICHHA
M PA3ZBHTHA HAPOAHOTO XO3SM#CTBA CTpaHkl COBETCKHE THAPOreonorH,
HCTIONbL3YA BBIMOAHEHHBIE PaHEe TEOPeTHYECKHE Pa3padoTKH M 3HAYH-
TeNbHB (PAKTHHECKHIT MATEPHA, HAKOIJIEHHbBIF B pPe3yabTarte NMpeabl-
IYWHX WUCCAEIOBAHHMA, MPUCTYNMIA K pa3paloTKe CAOXKHBIX MpolieM,
KOTOPBIE HAPOAHOE XO3AHCTBO CTpaHhl MOCTABMAQ NEpea THADOrco-
JIOTHEH,

B nocneBoeHHBIH Mepuoa U 40 HACTOALIEFO BPEMEHW CAHOW M3
BAKHEHLIUMX NpoOAeM THAPOTeOJOTHH SABAASTCH MpabiiemMa Hecaeno-
BAHHUA 33KOHOMEPHOCTEH (GOPMUPOBAHHA, OUSHKH, PALHOHAMLHOID
MCTIOAB3OBAHUST W OXPAHbl PECYPCOR MPECHHX OOA3SMHbBIX BOA, MC-
NMOAb3yeMBIX Add Pa3iHUYHbIX BHIOB BOJOCHADXECHMA., FTta npobnemMa
KaK BaXHeHluaa TeopeTHYeCcKAan M NpPUKIaaHaA 3alaua HAVKH DeLa
chopmyrivpoBaHa akageMukom P01, CapapeHckum B Hauane 40-x T,
HanpHeiag ee pa3padoTKa yCACIHO pellatach B padoTax COBETCKHX
riaporeonoroe M.E. Aawtorckoro, H.H. bunaemana, O M. Bouerepa,
b.A. Kyneauna, ® A Makapenko, HA. TThornuxosa, H.W. [Inothu-
kosa, JI.C. fI3BMHA M APYrKX YYeHbIX, YTO ODECMEeYHJQ BLINOJIHEHHE
PErHOHANBHOH OLEHKH PECYPCOB MOA3IEMHBIX BOA TEPPUTOPHH CTPAHbE
B UCAOM, €¢ BLKHeHMIMX aAMMHUWCTPATHBHO-3KOHOMWYECKHX PAFOHOB
(B pasznHyuHbIX Macwtabax), pa3ipalOTKY YYEHMA O MECTOPOAKIACHHMHX

BeeneHve 17

OPECHBIX NOA3CMHLIX BOA, COZTAHHE MCTOAMKW WX PA3BEOIKH W NOI-

CHETA 3anacoB. HCNMONB3OBAHWME MMOAZCMHEIX BOO AJIA OPraHH3auMH

NHUTEEBONO H XO3AWCTBEHHOIO BOAOCHADKEHHUA. HeodX0oIMMOCTh 000C-

HOBAHUA FHIPOrCONOrHYeCKHX MNpordo308 B CBA3KH ¢ CO3NAHHEM KPyTl-

HbIX THRAPOTEXHHYECKHX COOPYXEHHWHU (foanopbl ypOBHSA IPYHTOBBIX
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BOA, (QUIIETPAUUA B OOX04 OJAOTHH KW Ap.), paspadoTKOH HHTEHCHBHO
OOBOAHEHHLIX MECTOPOAAEHHH TOAE3HbIX HCKONaeMblX ofipenenwnta
ObICTpOE Pa3BHUTHE TCOPHN THAPOTEOIOTHYSCKHX pacqeToR (IHHAMMKH
MOA3EMHBIX BOIL), d TAKXKE METOIOB aHATIOTOBOMO, a HaYMHasg ¢ 70-x T,
YUCACHHOTO MOACAMPOBAaHUA ¢ Wcmorb3oBaHiem DBM. B paizputue
ATOrO HATIPABASHMA 3HAUYMTEAbHBIA BKAAA BHECNHM TPVAbLL COBETCKHYX
yviacHbix P.M. bouceepa, H.H. Bepurnnwa, KU.K. Taemu, H.K. Cvpun-
ckoro, M.E. XKepuosa, IH. KameHckoro, A.A. KpacHononabcKoro,
J1.C. Neitdenzona, A, MNMonyGapunosoii-Kounnoit, A.U. Cunnua-
bexuypuna, B.M. Ulecrakosa, B.H. lllenkauera v ap.

Llupokoe ocywecTaieHHe TNy0OKOrO MOMCKOBOTO H Pa3BEACYHOIO
OypeHHs Ha HedTb U ra3 ONpPeacTMIO BO3MOXHOCTh (H HEOOXOAHUMOCTL)
Pe3KOre PAasBHTHS THAPOreQNOrHYecKMX (THAPOAHHAMHKA, THApPOreo-
XHMHS M Ap.) HCCASAOBAHMIA, CBSI3AHHBIX C M3YYeHHEM FAYOOKUX BOAO-
HOCHbIX FOPA3CHTOB, NPEXIE BCErc ranthopMEHHbBIX CTpyKTYp. Kpyn-
Hblif BKJIAL B PAZIBUTHEC 3TOrO HANPARNEHHA BHCCINA COBCTCKME YICHBIC
I.B. boromonor, M.A. lNaransckuii, H.K. Mrnatosuy, A A. Kapues,
B.A. KpotoBa, b.. Maepuukuii, E.B. [MTiHnekep, A.N. CunauH-bekuy-
pyH, C.H. CmupHor, BA. Cynun, AE. Xoaskor, C.A. HlaraaHu v ap.

HMHTeHCHRHOE XO3AIICTBEHHOE OCBOSHKE TEPPHTOPHH CTPaHbl, B TOM
yucne Cepepa eBpornehckoi vacty, Cubupu u JansHero Boctoka,
B MOCASBOCHHLIH MEPHOL OApENcnuao GICTPOS Pa3BHTHE PETHOHANb-
HOH THAPOreonoruu. 3Aech B MEPBYIO o4Yepeab HeoOX0IMMO OTMETHTL
patorel UK. 3aituesa, IN.H. Kamenckore, B.H. Kyacanna, O.K, Jlan-
re, H.A. MapuHosa, A.M. Opuruuukora, H.B. Poroeckoii, ©.I1. Ca-
BapeHckoro, A.H. Cemuxatopa, H.W. Toactxuua w ap. OcBoeHHe
CCBCPHBIX PAMOHOB CTpPaHbl ONPCAC/IMIO OLICTPOC pPa3BHTHE B MOCAC-
BOEHHBIH NEPHOA HOBOIO HAMPABNCHHA HAYKH — KPHOTHAIPOTeOAOrHH
{rMIpOreoaorHM KpHMOIHTO30HBI), CTAHOBIEHWE KOTCPOro CBSI3aHO ¢
umeHaMv A W. Edbumosa, B.A. Kyapapuesa, H.H. Pomanosckoro,
M.HU. CymruHa, H . Tonctuxuna, O.H. Tonctnxuna, C.HU. Qotuesa,
[1.¢®. Higenosa n ap.

EcTecTBeHHO, UTO NpH PaccMOTPEHHM MaTepHUana B COOTBETCTBYIO-
LiKX [1aBax YYeOHHWKA He MOMYT ObITh TaxKe KpaTKo OXapakTepu3OBaHLI
BCE Pa3pabOTKH NepeyHCTeHHBIX 3aeck apTopoB. MHOrMe W3 3THx pa-
DOT ABNAKOTCA ceifuac NpakTHiecku BubanorpadUUeckoil pelKocTkIo.
B ¢BA3H € 3THM B TEKCTE M CMHUCKE PEKOMEHAOBAHHOH JHTEpaTypEl
NPHBOAATCS CCbUIKH TIABHBIM 00pa3om Ha Doaee NO3aHUE nNyORHKALHN,

18 BeapoHune

KOTOpLIE MOTYT ObITh MCNOABL3OBAHLl B KA4CSCTBE AOMOAHHTENbHbEX
NOCOOHH NPH OCBOSHUH KypCea.
PHBPHSOTKEI TCOPCTHYESCKHX pa3acnos rHApOrcOJIOoriid H pelucHKS
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KOHKPETHHIX (IPUKNAAHBIX) 33334 OCYWECTBAAETCA € WCAOAbIOBAHW-
€M PATHYHBLIX METOAOB WCCICAOBAHMI, B TOM YUCTE MU COOCTBEHHO
FrHApOreONOrHYeC kKX, BETHOYHAKDWIMX, HOAACeHE METOOLI (MHpHJp}-’THbIE?
MCCNENOBAHMS, THIPOTEOIOTHYECKOe DYPEHHE, OHbIMHO-(DUIbMPAULIOH-
rote paboThl, HAOTIOACHWUS 38 pexcimom NOA3EMHBIX BOd M Ap.), METOADI
Kameparshon 06pabOTKH NOJIEBLIX MATEPHANOE, AaD0PEMOPHYIE METOALI
HCCASNOBAHHA (THAPOTEOXHMHYECKHE, (PUITILTPALIMOHHBIE W Op.) H Me-
TOABE cdpoeeorocuteckoeo moderupogaHua. CoaepxXaHue 3THX MCTONOB
H APHHUHTE MX HCMONB30OBAHHA PACCMATPHEBAKDTCE B MOCIEAVIOLWIMX
yueOHBIX Kypcax («MeToabl rHApOreomOrHYecKHX HCCACAOBAHWI»,
«T1OMCKH W pa3BeikKa TMOAEMHBIX BOA» W OP.), 4 TAKKE B psae ydyes-
HHKOB, CTIPABOYHHKOB W MoHorpacpmin (nanpumep, LI, Knumentos,
B.M. KotHoHOB. «MeToanka TUIpOreOnorHYeckKx 1ecaeaosatyit», 1978,
«QCHOBbBI NTMAPOIEONOIHK», 1983, 1 ap.).

B 1988 r. cocTosincs nepebii BeecowaHblil Che3n MHXEHEPOB-reo-
JIOTOB, THAPOTECAOIOR H MEOKPHOAOTOB, KOTOPBIA NOABEN HTOMH pa3BH-
THA 3ITHX POACTBEHHbIX HAYK 32 70 AT COBETCKON BNACTH U ONPSACSIIII
OCHOBHbBIE 33J3a49H (PYHAAMEHTANbHbLIX H NPUKIAIHBIX UCCIEA0BAHMM,
B 00aacTH rUAPOreOnOTrHYECKUX UCCIENOBAHHH HapSly C CYLUECTBYIO-
LHMEH ZaaavaMHd Cbe30, HAaMCTIIL ABa OCHOBHbIX HANMpapaCcHUA Hocncoo-
BaHHM; |) nCcCneaoBaHke 3aKOHOMEPHOCTEH (POPMHPOBAHHA [TOA3EMHbIX
BOA {THAPOAHHAMMKA, THAPOFEOXHMHA, THAPOTEOTEPMHA) B YCIOBHAX
HHTCHCHBHOTD aHTPONOreHHON BD}ﬂ,EﬁCTBHF[, CBA3AHHLIE C 2THUM BOMN-
POChl OXPaHbl CODCTBEHHO NOA3EMHLIX BOA H KOMIVIEKS IKOJOTHYECKHX
34034, BKAKYAIOWHX M3YMEHHE POAH NOA3EMHBIX B0 B (POPMHPOBAHMH
TEeXNHOTeHHbLIX JaAHALLADTOB PazHOro THNa, 0opedy C 3arpazHeHHeM
NPUPOAHON Cpeabl, KOHTPOAb W YNpaBleHHE NPoUeccamy, NpoTeKaK-
LUKHMK B BEPXHEN YACTH MOAZEMHOI rHaApocdepbl B CBA3U C paziMMHbI-
MH BHUAAMU XO3SHCTREHHON JedTe1LHOCTH eJopeka, 2} HCCTeNORAHHS
CAYOOKMX TOPH3OHTOB NOA3EMHONW THIpOoCchepbl ¢ LERbIO NO3HAHKHA W
KOAHYSCTBEHHOH XapaKTepHCTUKH 33KOHOB €e Pa3BHTHA, H3YYEHHA
POAH NOA3EMHBIX BOA B TCONMOTHYECKHMX MPOLECCax, MPOTEKaOHX B
AUTOCdepe, B TOM YHCAE B MpoLeccax (OPpMUPOBAHHA H PA3DYLLEHUA
MECTOPOKACHHH NOJIE3HBIX MCKOMAEMbIX, FEOXMMMH FOPHLIX NOPO4,
pa3paboTKH CeACMOrnAPOreOAOrnYecKHX NPOrHO30B W Ap.

| '-laCTb I TTAATIMAT R ATILD T Thder™TIT X
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HULSEMIADIE BULDI
KAK DJIEMEHT
TMAPOCO®EPHI 3EMINA

FTaraea 1

OBIIHUE CBETEHHA
O THAPOCOEPE TNIAHETDI

{ornacHo CYWECTBYIOWHM NMPEACTABICHHAM O CPEPHUECKOM CTPOE-
HUH MAQHETHI 3eMAd, 0DOCHOBAHHBIM B Tpyaax 2. 3wocca, . Meppeu,
B.H. BepHanckore m apyrux, B Ka4CCTBC OCHOBHbIX rcocdwep {obono-
YeK), OKpyX awwux 9apo 3eMIH, Ha COBPEMEHHOM YPOBHE pa3BHUTHA
HayK o 3eMAe pPacCMATPHBAIOTCHA BHYTPEHHHE ODOAOUKW: MAHMNUA W
3eMHAF Kopad — H BHCIWMHNWE, cudpochepa v ammocpepa. B KadecTse mo-
NOJHUTENbHBIX CNOXHO MOCTPOEHHBIX HapVKHBIX 000N04YeK 3emMnu,
CBA3aHHBIX C pa3TUYHBLIMK TeocdEpaMi TIAHETHI, PacCMaTPUBAIOTCA
fuocqhepa Kak COBOKYNHOE OnpelefeHHe KHBOMO BEILSCTRA TUIAHETLI K
woocghepa (B.H. Bepraackuii) Kak o0GnacTs XH3HH M ACATCIBHOCTH
PalyMHBIX CYLIECTB (MENOBEKA),

1.1. EDJHHCTBO HPHPOIHBIX BOA 3eMJIH

Non cudpocgpepois MOHUMAIOT BOAHYKY 00ONOUKY 3emnu, obbeaHA-
0K Boabl MHUPOBOrO OKeaHa, MoA3eMHble BOdbl (ComepXKallMecs B
3eMHOH KOpPE), a8 TAKXKE MNOBEPXHOCTHBLIE BOAbLI CYIUM (PEKW, 03epa,
00N0TaA, BKJAOUAS CHEXHBIA MOKPOB M AeaHuki). Mpu >TOM BepxHAs
TPAHHLA THApPOCHEPL ABASETCA OAHOBPEMEHHO HHAHEH TpaHHUEH
ATMOC(epbl, 4 HUAHAA TPpaHHUa rHapocdepst COBNAAAET C FpaHULEeH
3eMHOI Kopel U MadTHHM. Bionodedue, Takum obpaszom, B ruapocdepy
MIAHETHl B UEAOM 38MHOU KOPbI, ABASIOILCHCA CAMOCTOATENBHON Ieo-
cepoid 3eMITH, a TAKKE HAMYWE BOALL B BUAe Moaeky1 H,O B cocTape
arMocthepbl NNAHETLL, JKUBOM BEILIECTBE W, BEPOATHO, B MAHTHU Idenma-
KOT CYIHECTBYIOUIME NPEACTABICHHSE 00 00BLEME U TPAHHLAX THAPOCHES-
Pl B 3HAYHUTENLHOU CTEMEHW HEONPEACNEHHBIMA. CYLISCTBYIOT TOYKH
IPEHHA O HE:OGXDIIHMI}CTH BLIACTEHHNA B COCTAB FM,[I,[JOC(II‘[JBI N1AHEThI
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20 YacTe |. Nofg3emupie Eogbl KaK 3nemMeHT rugpociepsl 3emnu

TOMBLKO CODCTBEHHO MOBEPXHOCTHBIX BOA (MHPOBOH OKEAH H BOAbI
CYLIK: PEKH, 03epa, DOJOTA);, pacnpOCTPaAHEHHEe BEPXHEH TPaHHLIbI
rUapocgepbl B aTMOCHEPY MNIAHETH A0 BLICOT, Ha KOTOPBIX 10 COBpe-
ME@HHBIM NPEACTABIeHHUSAM ELLUE COOePXUTCA BOIA B BHAE MOASKyn
H,O (10 16— 18 KM BbIllE NOBEPXHOCTH 3¢MIK), BbIICACHUE CAMOCTOA-
TEJIbHO HA3EMHOK KM NOa3eMHOR tHapocdep 3eMNH H ap.

CyInecTROBAHME TAKKMX PAIAHYHLIX TOUEK 3PEHUS R KaKoH-TO Mepe
OTIPABAAHHO, NOCKOMBKY HEONPEICIEHHOCTh MPEACTARTEHHA G IpaHu-
uax ruapocdepsl NAAHETH OOBLEKTHMBHO ONPLASNACTCH ABYMA OCHOB-
HbIMU DAKTAMH: HATWUUEM BOABI (B Pa3iWUHBIX BHAAX)} TIPaKTHYECKM
BO Bcex obonoukax 3emad (MaHTHA, 3eMHAst Kopa, aTMocdepa, OHo-
cpepa) H NPUHUMITHANBHOA BO3MOXKHOCTBIO TOCTOAHHOTO 0OMEHA BO-
o (BONOODMEH) Mexay CMeXKHBLIMH obonoukamu 3eman. Ha 2Tux
(pakTax OCHOBAHO NPHHLMANHANLHOS HAYYHOE MOMOKEHHE O COHHCTBE
NPUPOAHBIX BoA 3eMiu, chopmytuposaHHoe euwe B.WU. BepHaackum,
B CcOOTBETCTBHH ¢ 3THUM NMOJOXKEHHEM ruﬂpoccbepa NAAHCTH IBONAKHA
PACCMATPHBATECH KAk €4MHAd AMHAMMYECKasd CUCTEMA, OTKPbLITAA B
CTOpPOHY KOCMOCAa W BHYTPEHHHX obnacteit 3emMnu (MaHTH%®, A4pO).
Muapocdepa Mrpana w WrpaeT OCHOBOMONATAIOLLYIO POAL B T€ONOTH-
YEeCKOH MCTOPHM 3eMau B (pOpMUPOBAHUH (PH3NUECKON, XHMUUECKON,
A CNEAOBATENILHO, M TEOJOTHYECKOA CPedbl, KNMMAra, B BO3HUKHOBEHHH
KN3HH Ha 3emfe n ee passuTHH (Kaure, Jannaos, Konvwes, 1998).

OCHOBHBIMH BHYTPEHHHMH NpoUecCaMH TUApocepbl ABAKIOTCA
KPYTOBOPOTHI BOAbI M BOAOOOMEH, MPOHCXOOALIHE HA PA3AHYHBIX ce
YPOBHAX H B PAITHYHBEIX MacwTadax.

TakuM obpizoM, THApGChepa 3eMNi N0 aHAROTHH C NOHATHEM Guocdhepd A0MMKHA
PACCMATPMBATECH KAK CMOXHAN HAPYAKHAA 000nOYKa NNAHETH, MPeICTABNEHHAR CORO-
K¥MHOCTEKD MPHPOOHLIX BOL, CBAZAHHBIX ¢ PAXIHUHbIMH reocihepamu naadersl. B oM
C/yUae TOABKO NOBEPXHOCTHAR 4acTh rvapocdepbl {MHpOBOR OKeaH M BOABI CYLK),
e NpeacTapndionan codoil cnaouIHOi reocdepel, MOKET pAacCMATPHMBATBLCA Kak mpe-
PHIRMCTAA (PPArVEHTAPHAS) BOAHAN ODONOYKA 3eMIIM. PACNONGAUHHAR MEXITY 3eMHOH
KOpoH H atmocdepoit. B cBa3n ¢ 3THM. BEPOSTHO. HEMbL3A COTA4CHTLLS ¢ NpeLIOXeE-
HHHMH PECCMATPUBaTE FHAPOChEPY KAK CNAOLIHYKY BCOHYID OBONQYUKY 3€MHOrO apa,
NPOCTHPAIQILYIOCA OT BEPXHE TPaHHUEBl Tpenocdeps (TPONonaysa) BHAZ 00 BepxHel
sManTiy {Penoceep, 1974, Ochobel rHaporecaorii, 1980}, wne © onpeaensHHEM M-
pochephl KAK «...HENPEpbLIBHOA O0ONOYKH 3eMAH, BITHYAICWLEH BCIO BOAY B AHIKOM.
THEPAGM, XHMMHYECKH W DHOAOTHYECKH CBAZAHHOM COCTORHMM: (Kawre, Jdasuaos,
KoHuiner, 1998).

O0wmit 00BEM BOALI. conep:Kalldiicss B ruapocdepe 3eMIU. NO Cy-
LeCTBYIOUWEUM oueHkaM (Muposoil BoAnbili Danauc..., 1974; Ias-
puneHko, depriroabu, 1971; W ap.) cocTarlseT okoao 2500 MaH kM3
{Tabn. 1.1).
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fnasa 1. O6wme ceefleHMA O ruapocdepe NNaHeTLI 21
Tatauua 1.1
Obbem rugpocchepu 3emnm ( P K. Kwee u dp., [905)

DMEHTHI Mapocdepsl OGbEM, Thic., KM Joan sanacoe, %
Muposoil okeaH I 476 000 94,32
[lao3emusie BOOLI 60000 3,83
JICAHMKK 1 MEpanUTa 30000 1,92
Oiepa, sonoxpaHUNMwEa v HonoTa 260 0.02
MoyseHHaa wnara 16 0.001
Bonwl pek 2 0,000
Brara atvocdepbl 14 0.000%

B COOTBETCTBHH C MHMOTE30H O NPOUCXOKICHWH 3eMAM NYTEM akK-
KYMYISILWH TIEPBHYHO XOA0QHOA KOCMHYECKON MaTepHu ¢ MOCIEayio-
WM YIJIOTHEHHEM, Pa3OorpeBoM B pPE3yJIbTaTe pacrand palinoakivus-
HBIX 2EMEHTOB W rpaBHTALUHOHHONH nWddepeHuMauneil BewiecrTra
(O.10. Wmuar, B.T. ®ecenko v ap.)} dpopMUpoBaHne ruapochepbl B
HACTOSILLEE BPEMA CBA3LIBAKOT TJABHLIM 00pasom ¢ npougccamm Ha-
NPaBAeHHOIO BbLIMIABNEHHA H HeoDpaTHMOH dera3zalMM BElLIECTBA
MAHTHH {MEXaHH3M 30HHOrO MAaBaesHHA, Mo A.Jl. BuHOTpanosy).

Bona, oGpasyrowancd HENOCPCACTBCHHG H3 JIETYMHX KOMIIOHCHTOB
MarMbl nytem dopMuporadis monekya H,O nipu BianwmogeicTBUM
BCAOPOAA W KHCIOPOAd, NMOAYYMAA HA3BAHHE NEPBHYHOH, HIH Hge-
Hiuaerolw, oAbl (Juvenilis — sam. 1OHBIA, NepBAYHLII). CoTNacHO CO-
BPEMEHHBIM FEOAOTHUYECKMM MPeACTABACHHAM, THApochepa Ha Jemne
CYLUECTBOBANA NPAKTHYECKK BO BCE reonorvyeckre speMeHa. o mHe-
HHIO QonpuMHCTBA UccacaoBatene (A[l. Bunorpaaos, H.M. Crpaxos,
A.B. CHiopeHKO H ap.), GOPMHPOBAHKHE OCHOBHOH Macchl WOBCHWIBHOM
oAbl (m0 90% no pacuyetam I1.H. KponorkuHa) v obpa3oBaHHe THA-
poOChHEePpl 3eMIKM MPAKTHYECKH B €€ COBPEMEHHOM OOBEME TTPOH3OLLIO
B TEYEHME apXeHCKOH 3pbl, T.6. HA camMOy paHHeN CTaaHK IeOMOrHYeCKOH
HeTopHu 3emau. Tlo mMHeHulo apyrux (Pyou, 1951; Muaku, 1969),
MPOUECChl AErA3alHH MAHTHH H, ¢NeA0BATeNbHO, GOPMHPOBAHNWA THA-
pochepbl MIAHETH B TEUCHUE TeONOrHYECKOH HCTOPHH 3eM/IH MPOKC-
XOAAT [PUMEPHO € OAMHAKOBOH CkopocTblo. Toraa npotecce dhopMu-
pOBaHHA KYBPEHHILHEIX BOA XapaKTepPHIYETCA CPpeIHHMHK BEAHYHHAMH
nopaaka 0,5 km*/ron (16 m*/c).

' 31H undpe GyayT Heckonbko Beiwe {10 0.7 KMY/rog), €ciH YYMTbIBATh MPOLECCE]
OHCCOUHAUMMY MONSEYS BOOLI B BEPXHHX CNOAX HTMOO('I)E])IJI H NoCneny iy QUCCHM -
UHID BGACPONA B KOCMMYECKOE NPOCTPAHCTEO.
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22 YacTe |. MNonsemrble BOALI KaK 3NEMOHT rMapocdeptl 3eMnK

Hapany ¢ oCHOBHBIM npoueccoM (POpMHPOBaHHA rHApochepbl 3a
CUET A€ra3auMHv MaHTHH B HACTOALLES BpEeMS DPACCMATPHBAKDTICH W
NMPAHUUNMHATBHO JIPYTHE BO3MOXKHDBIC NYTH MNOCTYIUICHWA BG4bl B THAO-
pocepy naaHeThl. Tak, no mHeHnw B.M®, Heprroapua (1962), 8 rua-
pocdepe MAAHETBI MOKET comepkaTeca nopsiaka 100 Teic. KM? BozH!,
MOCTYMHUBLUSH HAa 3eM1I0 ¢ acTepOMIHLIMK TenaMu (MeTeopHThl} Coa-
HeqHOH cHeTembl (MeHee 0,005% ot coBpeMeHHOro 00beMa ruapoe-
cepsl}'. Ewle ONHHM MOTEHUHATILHO BO3MOXHbBIM HCTOYHMKOM BOADI
apaseTcs obpazosaHie Monekyl H, O nyTem cuHTes3a aTOMOB KHCJAOPO-
Ja ¥ BOJOPOAA B BepXHUX ca0aX atMocdeph (Ha BoicoTe 230—250 km).
ONHAKO RO COBPEMEHHBLIM TPEACTARACHMAM 00pa30BAHHE BOALI WAET
34eChb OAHOBPEMEHHO C NpoLeccaMM Anccounaudu monekynl H,O u
AUCCHMAUMH ATOMOB BOIOpPONa B KOCMHUYECKOE TIPOCTPAHCTBO, TaK
YTO pOoAb 3TOMO HCTOYHKEKA HA COBPCMCHHOM YPOBHC 3HAHMH npci-
CTaBAAeTCd BecbMa nNpodnematHuHol ([MuHHekep, 1980).

{COBPEMEHHbBIE MPeACTARNEHHS O CTPOEHHM THApOochepbl TAaHeThl H
CAHHCTBE NPHPOAHEIX BO/ 3eMnin ONMpCaciaqoT HEODXOAMMOCTE COBMeECT-
HOMo pacCMOTPEHHMS 3aKOHOB (POPMHPOBAHHA TPUPOCIHbIX BOI, CBA-
3dHHBIX C Pa3siHYHbIMH TeocdepaMu NnaHeThl. Kak Oblno ykazaHo BO
BBEACHHH, BOAbI 38MAH HIYUAIOTCH KOMMIEKCOM HAYK, Cpeid KOTo-
PbIX OCHOBHBLIMM (MO H3VYEHHIO THApOChEpbl MIAHETBI) ABAATC:
OKEAHOJIOTHH, THAPOJIOTHA CYILH, FTHAPOICONOrHA U METEOPOJIONHA.

Kaxaas U3 3THX HAYK Hapaay ¢ H3y4EHHEM (POpPM CYLHECTBOBAHMA,
COCTABA M 3aKOHOB ABHXEHHY BOIABI B [Ipeaenax KOHKPETHBIX YacTeH
H ICMCHTOB THAPOChEPLl MAGHETLI (B IMHPOKOM CMbICAS -— PaMIHY-
HbIX reocthep TAAHETbI) HEHIDEXKHO 3JAHKMMASTCs M3YUEHWEM MNpouec-
COB BOAOODMEHA Mexay reocdepaMu 3eMaH, OTASAbHBIMM YacTAMM U
MeMEeHTAMH rApocdepbl, T.e. MPOUECCOB B3AUMOLEHCTBHI NpHpOa-
HbiXx Boll. B CBA3M ¢ 5THUM Aaxe Ha ypoOBHe OCHOB TMIPOreOOrnyecKoi
HAYKH OPHHIHOHANBHO HEBO3IMOXHO PACCMATPUBATE 3AKOHOMEPHOCTH
dOPMHPOBAHUA NOA3EMHON YacTH ruapocdepbl (MOI3eMHBIX BOL). He
npencraeniaa cebe, xora 66l 3 O0LUMUX 4YepTax, NPOUECCH €€ B3aHMO-
ACHCTBHA ¢ BOAHBIMH MaccaMH atMocepbl M MOBEPXHOCTHLIMKM BOIAMM,

1.2. IlosepxnocTHAA YacTh rHApocdepsi.
Boanpii 6azanc cymm

Co0CTBEHHO NOBEPXHOCTHAA HACTbh rMApOChEpbl MAAHETHI, KakK
BHAHO M3 1adn. L. I, npeacraBneHa BOAHbIMH MaccamMd Muposoro
OKeaHa H MOBePXHOCTHLIMKM BOAAMM CyLUM (peKM, o3¢pa, DoJIOoTa, ACA-

' B nocacanee BpCMSl HEEOTOPLIE @BTOPL OBOCHOBLIBAWT MPEACTARICHHE O TOM,
YT «KOOCMEUSCRDE > TINCTVIIICHHE BOUTHI TOMKBEO PDACCMATRHBATHRCA B KAVMECTRC NCHOR-
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HOTO NpOIeced (hPOPMHPOBAHHA THAPOChepEl 3CMAH.

Mnaea 1. OBume ceeneHud ¢ ruapocdepe NNGHETLI 23

HUKM W CHeXHHKH). OCHOBHHIE MPOLECCH ABMXEHHA BOAHBIX Macc
NOBEPXHOCTHOH 4YacTH ruapocdepsl H €€ B3aHUMOMASHCTBUE ¢ BOAAMM
RTMDCE])CPH, TAK HAZBIBAEMbIE MAJbie W DOALLUOK KP¥roopoTesl BOAbI
B NPHPOAE, 3HAKOMBI YK€ M3 Kypca cpeanel wkoibl. CoCTaBHbIMH
HYACTAMHK TaKHX KPYTOBOPOTOR ABIAKTCS BbIMAAEHHE ATMOCPEPHBIX
OCAIKOR, KOHASHCAOMY, HCHH})EHHE BOALI H I'IGBEIJXHDCTH]:[FI LCTOE.

COOTHOLIEHHE 3THX COCTABAAIOLMX B HAMOOACEe HAINIAAHOH (hopMe
MOXET ObITh TIPEICTABICHO TAK HAa3blBACMbIM YPaeHERUEM @0dHO0 Oa-
aamea (1.1), SRIGIOIIMMCA MATEMATHYECKUM BhIPAKEHHEM., ONHChIRAIO-
[LIMM COOTHOLUCHHE MPHNOAA M PACX0IA BGIbI C YUCTOM H3MCHEHHS €€
3aMAcOB 3a ONpeASISHHbIH WHTEPBA1 BPEMEHH LTS YYACTKA TepPpHTO-
PHM. BOIHOrO 0OBEKTA. WIEeMEHTA MOA3eMHONM YyacTH THapocdepbl W aop.
{lF'opwkos, 1979).

IS y4acTKa MOBEPXHOCTH 3eMAM {Cylla)}, OrpaHHYEeHHOTO MPOH3-
BOJIbHBIM KOHTYPOM, VPABHEHHE BOOHONO DanaHca MOXEeT OblThL npe-
CTABNCHO B CASOYIOLIEM BUAe (BCE COCTABIAILIME BOAHOTO OanaHca
BbIDAKEHBI B COE BOAbl B MM, MAM B 06BbEMaX M° W T.A. 3a onpele-
JIEHHBIH Nepuon BpeMEHH):

X+KtAY-2Z, - Z,+ AW=+AU, (1.1)

rme X' — arMocdepHble ocaakn, K — KOHAcHcauusa; AY -- pasHOCTh
OpHTOKA H OTTOKA MOBEPXHOCTHLIX BOA {NOBEPXHOCTHBIA TIPHTOK M
OTTOK)., Z; — HCNAPCHHUC € BOAHOW TOBCPXHOCTH (MOBCPXHOCTh pes-
HbIX BOA, O3€p W Ap.). Z, — CYMMapHOE HCMapeHHe C MOBEPXHOCTH
CYLUW, B TOM YHHCHE TPAHCMHMPAUHS PACTHTENBHOCTRIO. AW — pa3HOCTDL
MCHLY MPOCavYHBAHHEM MNOBCPAHOCTHRIX BOA YMCPe3 NOBEPXHOCTE 3CM-
JIM W TIPUTOKOM MOA3EMHBIX BOA HAa MOBEPXHOCT: (MOA3CMHBIA MpPH-
TOK ¥ OTTOK); AL/ — WM3IMEHEeHME 33MacoB BOAbl Ha MUTolaIl Gananco-
BOIO YYACTKA (B pyc/iax pek W pyqyubes, o3epax, 0oA0Tax, B MOUBEHHOM
CIIOe | ap.).

Ammocheprnte ocaoru. ATMOCQEDHBLIMH OCANKAMH HA3bIBAKOTCA KHA-
KHEe HAH Thepaele NMpodyKThH KOHACHCANDHH BOOAHLIX A4POB B HTMOCCDE-
pe, BbINAZAOLLUKE HA MOBEPXHOCTL 3eMAM (BOOBI)} B BHAE 0%, CHETA,
rpaja, a Takke OCAKAROLUMECH HelMOCPeACTBEHHO M3 BO3AYXA Ha Mo-
BEPXHOCTE 3C¢MAH B BHUAC pOCEL, HHEH H U3IMOPOCH.

Konnuectso 0caakoB, DOCTYNMBLIUEE HA NOBEPXHOCTH 3eMIM {HJIH
NbYI0 APYIYKY MOBEPXHOCTb) 33 ONpPeNCICHHbIH MEPHOL BPEMEHH,

MOKET OBITE BhIDAXKEHO ODLEMOM BOJD] I’CMS. n. M3 H ID.} WK Caoem
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(MM, cM, M). Haubonee ynobHoIT M npuMensieMoil dopmoit sBnaeTcs
OLIEHKA KOJMYECTBA aTMOC(EPHbLIX OCAIKOB B BHAS CI0S1 BOObl (MM),
NOCTVITUBLIETO HA pACCMATPHMBASMYIO MOBSPXHOCTH 32 eAUHULY Bpe-

MEHH (MM/4, MM/cvT, MM/Ton). KonuuecTBo armochepHbIX OCANKOB,

24 YacTe I. MoalemMHsle BoAbI KAK 2AeMEHT rMapocdepbl JemMni

ELIMABIIMX B TeéHeHHWe 1road, HalbBAETCH I“Oﬂ\DBDfI C}’MMGFI OCAIKOR
(MM/TO0) W SBIACTCA BAXKHEHLICH XapaKTepUCTHKONW MPpH NIPOBENeHHM
BOAHCOANAHCOBBIX PaCYETOB.

HenocpescTREHHBIE H3MEPEHMA KOAMYECTBA ATMOCEpPHHX ocan-
KOB (MCNAPEHMS, TEMIEPATYPHl BO3AYXA W OP.) BLINOJHAKTCA Ha Che-
UWAJIBHBIX MOCTAX U cTaHUMAX THAPOMETEOPOADIMYECKOH CIyKOBI
Poccun (PocruapoMmer) W pasa apyrux seaoMcts!, JaHHble U3MepeHH
U Pe3yabTATEL UX OOPADOTKH (XAPAKTEPHBIC 3HAYEHHS ATMOCHEPHBIX
OCAOKOB) NYOANKYIOTCA B <MCTCOPOIOrMYCCKHX CAKCMOOHWKAax», ITH
MATEPUAN B DO3BOIAIOT KOAHYESCTBEHHO OXAPaKTePH30BaTL (Lna NaH-
HOMQ OYHKTAa HaGMWIeHWH} pacTipelefeHue atMOCdEepHbIX OCALKOB B
TeueHMue roga 4 ot roja K roay (Tada. 1.2).

Tatiuua 1.2
Pacnpegenenne ropoetix CyMi atMocthepHblX OCaaKoe
W MX CPegHeMHOroNeTHES (HOpPMa) SHaveHne, mmirog,
{ Cnpaeounuk Kiumama, aoein. 13, 197D
Toanl Ayuxmel HabM0AeHHi
HaDaI01eHM Xubuunl Maxauxana MeTpenasnoeck- KamuaTeknid
1951 509 375 308
1952 363 313 947
1933 539 310 842
1954 541 425 850
1935 531 466 1289
1956 369 4045 999
1957 525 284 792
1953 436 430 722
1959 568 523 732
1960 36 425 733
1961 616 409 896
1962 540 283 992
1963 550 444 769
1964 544 324 788
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1965 00! 229 837
Hopma 594 176 375

' MeToAHKA KONMMECTEEHHOIO CNpele/leHHs OCAlKOoB, YCTPOHCTBO NpHGOpoB, a
TAKKE METOAE OBPABOTKH PerMCTPHPYEMEIX AAZHHEIX MOAPOBHO PaccMOTpeHbl B yued-
HUKAX N0 METCOPONOrHH H CHCUMANBHEIX CTIPABOUHHKAX.

Cnasa 1. Obume ceenedns o rmapocdepe NNaHeTo 25

Hanvuue B KOHKPETHOM TNYHKTE MATEPHAIOB LTMTEALHBIX HA0-
NeHW No3BOAgeT OXapaKTepH30BaTh PACOPEACASHHE ATMOCHEPHDbIX
OCANKOB B TeYeHHE MHOTONETHErO NePHOAa {TaK Ha3bIBASMbIA MHOIQ-
JIETHUHA psifl, B KOTOPOM KaXnas KOHKPeTHasa roacsada cymma atMocdep-
HbIX OCAAKOB PACCMATPHMBAETCA B KaYecTBe CNYYAHHOW BEJHUYUHBI),

OnHoil M3 BaXKHEHWIMX XAPAKTepHCTHK psla CAyYaHHbLIX BEAHYMH
(METEOPOAOTHYESCKHE, THAPOAOTHYCCKHE, MIPOTCONOTHHCCKHE) ABIACT-
CA €r0 CpefHes MHOTQNEeTHEe 3HAYSHME — HOpMA, B KAUECTBE KOTOPON
paccMaTpHBacTes CpeAHee 3HauYeHHe AAHHOM BeJTMYKMHEI 33 MHOTOMET-
HUIA nepHod HAOJKWICHWH TAKOH NpoAONKHUTENbHOCTH, KOrIa NnpH
JanbHeHIleM YBEAMYEHHH Nepuoaa HabMOAeHHWH, NIOIYUEHHOE CpenHee
JHAYEHHE M3MEHAECTCA B Mpeaetax OWNOKH H3MepeHns,

HMcexong vz 3Toro HOpMa rofoBblX OCANKOB OMNPEAENSETCst BhIPaXKe-
HHEM

X, =1—, (1.2)

TAe X, — HOpMa TOIOBOH CYMMbl OCAJIKOB, MM/TOI, X, — CyMMa ocaa-
KOB B KOHKPETHLIH rof, MMm/roa;, /N — HeoDXOAMMOE YHUCIO JIET Ha-
GnoaeHUIA.

[TOCKOIBKY MpakTHYECKH BO BCEX Cay4adX rofoBad ¢cyMMa aTMOC-
(PEPHBIX OCAAKOB (B KOHKPETHOM [MYHKTE HAQMIOIEHHA) CYLUECTBEHHO
MeHderca roa oT roga (cM. Tada. 1.2}, HamM4Ke MHOrOQJIETHErQ psaa
HAOMIOAEHUH B OLeHKa HOPMBI aTMOCQEpPHLIX 0CaaKOB MO3BOASIOT
OOBEKTHBHO OLEHKBATh Tak Ha3blBACMbBIC maiogodible {HHIKC HOPMbI)
H MHO20800Hbte TONBL {TEPHOABI), TORBl C MAKCUMAA6HOU W MUHUMAG-
HO{ BOOHOCTBIO, KOHKPETHO OUEHUBATL PAasfAniHe CYMM aTMOCHEPHBIX
OCANKOB B FOADLI C pﬂlﬂH'—lHDﬁ BOAHOCTLEY H T.A.

M3mMeHeHHe ronoBBIX CYMM aTMOCQEpHBIX 0CanKoB (M Apyrux xa-
PDAKTEPHBIX 3HAYeHMIT) OCYLIECTRASMETCA HE TOABKO BO BPEMEHH, HO H
no naowanu (ot NYHKTA K OVHKTY). PacnpeaeneHue atMoccgepHbIX
OCARKOB HA IUIOWAAM H3YYACMOrO paloHa OTPaxKacTca (B 3aBUCHMOCTH
OT pasmepa paHoHa ¥ XapakTepa pacnpelg/eHudd) Uiy B BUAS KapThl

uzoeuem'. WKW NVTeM BbUIENEHWS DAHOHOB (rulomanei). XapakTepH-
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3YIOIHXCA SAHHbIMU BEAHYHHAMH aTMOCHEPHBIX OCAIKOB.

OLEHKA CPEAHETO 3HAYCHMA CJI0A aTMOC(DEPHBIX OCAIKOB A3 JI0-
Horo No NAOWAAK YHACTKA BRINOJHAETCH ¢ NOMOLLBLIY rpad0aHaTHTH-
YECKUX TIPHEMORB, NPOCTeHIIMME U3 KOTOPLIX ABAAIOTCA pacuet cpea-
HEro apugpMeTHYECKOro (M3 1TOKa3aHHA BCEX METCOPONOTHUYCCKHX MO-

' M30THETH — AHHHH, COSIHHAIOWHE TOUKH ¢ OFHHAXOBBIM KOAMMECTBOM AT-
MOCHEpHBEX OCAIKOB (CDETHEMHOMONETHHE, TGAOBLIE, CE30HHBIE H MO0ME ApYTHe
FHINEHHS 33 ONPEASIEHHBIH NeproN BpeMEHH),

26 Hacti [ MMoasemMHLIe B0ALI KAK 3A¢MEHT ruppocdephl J0MM

CTOB W CTAHUMMA, PACHOAOXKEHHDBIX HA PACCMATPHBAEMON TEPPHTO-
pyK), MeTon KBaapaToB M cnocod uzorder (lopuikos, 1979),

O0WEeN 3aKOHOMEPHOCTBI) ABAAKITCA W3MEHEHUE TOMOBLIX CYMM
aTMOChEPHBIX OCAAKOB (MX PACMPEASNCHNE BHYTPH rofa, HHTEHCWE-
HOCTh M Ap.) € M3MEHeHHeM WHPOTH MECTHOCTH {KIHMaTHUYeCKHUe
30Hbl 3eMAM), HX YMEHBLLEEHHE B HANPABACHHH OT OKEAHHUYEeCKHX fo-
OcpeXHA K UCHTPANbHBIM PadOHAM KOHTHHCHTOB W OTHOCHTE/BHOE
YBEJIHYCHHE C BO3PACTAHHEM AOCOMIOTHBIX OTMETOK TOBEPXHOCTH
3eMITH (TaK HasbipacMoe “oporpadmueckoe™ ypelHUeHUe atMocdep-
Hbix ocaaxos) {puc. 1.1).

Henapenue, Tlon McnapeHueM BoABL MOHHMAKT NIPOLECC MTepexoaa
mMonexyad H,O npu AOCTHXEHHU CKOPOCTH, AOCTATOUHON ANs NMPeoao-
JACHHA CHI MONCKYJIAPHOIO MpHTAXKCHHA € NOBCPXHOCTH AHIKOCTH
HAW TBEPIOro Tenda B aTMocepy (B OKpyXalouee NPoCTPaHCTBO),

CODCTBEHHO BAHYHHOA HCTAPECRHMSA ABSACTCA PazHOCTh MEKAY YHCIOM MONCKYI
HED, nepeuleaiyx ¢ NORBCDXHOCTY BOABI WAH TBCPIOTO TE1d B OKPYRAKHIEE NPOCT-
PAHCTBY, H UHCAOM MONEKYA, CHOBY NOCIDWEHHBIX 3TOH NOBEPXHOCTBE.

B CAYHAL, <CJH YHCIG MOMEEYN, MOLMOWEHHbBIX NOBEPKHOCTEI0, NEEBBILAET UHCIG
MOJNCKY, OTOPRARIMXCH OT HOC, ITOT NPOUECe HaswBaeTCA wondercouuei (Hebota-

pes. 1973).

Hapsany ¢ 3THM CYWUECTBYET TaK HA3LIBAaeMOe TNOHATHE “wchapse-
MOCHL”, MO KOTOPOH NOHHUMAETCH MaKCHMAIBHO BO3IMOXKHOE HCNa-
PEHHE NPH NAHHLIX METEOPONOrHYCCKHX YCNOBHAX C AOCTATOYMHO YB-
JJAXHEHHOH HC]’I&DHH)LL[Eﬁ NOBEPXHOCTH (BOOHAA [OBEPXHOCTL HMAH
NMOCTOAHHO ¥BAdAHACMAN NOBEPXHOCTE ]’[J}’I'[Tﬂ).

Mpy pacyetax BOAHOTO GalaHca MTOBEPXHOCTH CYLIH NO hOpMy-
ne (1.1) obblYHO PACCMATPHBAIOTCS TPHM OCHOBHBIX BHMAA MCMApeHUs:
HCTIAPEHHE © NMOBEPXHOCTH BOHHLBIX UﬁbEKTDB, HMCHIHXCA Ha Lno-
Ao DanaHCOBOrO YUYACTKA, — HCHApeHue ¢ ROAHOU ROBEPXHOCH, OT-
00p BAAarH KOPHAMM pacTeHWl — mparcnupayiio W TaK HasbiBaeMoe
CYMMAPHOE HCAAPEHHE C HOGEPXHOCHIE CYHIY, UMM 38dRMHPAHCRUPAHITIO,
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BKAKMYAKILIES UCTIAPEHHE C TMOYBLI, TPAHCMHPAUKIO PACTHTEIbHOCTH H
HCnapeHHe BOOLl, MONABWIEH HA NUCTBA W C¢TeDNTH paCTEHHMA MPU Bbl-
NajgHUM arMoCePHBLIX OCAAKOB.

KOaH4ecTBY BOOBI, HCMAPHBLIEECA ¢ NMOBEPXHOCTH BOMABI HIH CYLUH
(WenapeHre), aHanOrMUHO aTMOCdepPHLIM OCAIKAM MOXET ObITh BbIpa-
WeHo oobemom (A, M¥) HAK croeM Boabl (MM, cM, M). Tak Ke Kak at-
MOCGhepHBle OCAaKN, BEAHUYMHA HCNAPEHHS OObIYHO BhIPAKACTCH Cl0em
&odoi (MM), HCOAPHBLUMMCSA C PpacCMATPHBAEMON MOBEPXHOCTH 3a EIH-
HHUY BpeMeHH {(MM/CYT, MM/Mec, MM/ron). TonoBaa B cpeaHsas MHOro-
JNIETHASA (HOpPM2a) BEMHMMHB MCIMAPEHUA PACCUMTBIBAKTCA TaK XE, Kak
XApaKTEPHCTUKH aTMOC(PEPHBIX 0catkop (cM. dopMyay (1.2)),

Fnapa 1. O6ure cBenenns © rngpocdrepe NNAHETH 27
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ACTDEXAHE
N L

Puc. .} Pacnpenefeqyde robOBbIY CYMM atMocepHbX ocalkoB {MM/TOI) HA TEppPH-
TOpHH epponeickoil yactn Poccouy (Maposon eodneint Gasane, 1974)

28 Yacte | NopszemHne BoOst KAK 3NeMaHT ruapochepil 3amnu

MpH HATHYMK AEHHBIX METEOPOJOIHYCCKHUN HADMIOASHHA BEAIMYMHA
CYMMAPHOIO HCIAPEHHA MOXET ObITh OMpensgieHa ¢ UCMoNb30BaHUEM
IMIIUPHUECKHX 3ABUCHMOCTEH, YUHTHIBAIOUIWX KOJIUYECTBO atMoctep-
HbLIX OCOOKOB, CPLAHErOAO0BLIE TEMINEPATYPL, ]Ja,ﬂHaLLHOHHblﬁ NMpHUTOK
Tenaa M Apyrie xapaktepucTiku {1.3), win rpadoaHaldTHYECKUMHK
MeTonaMH {puc. 1.2}

E= F = (1.3)
J0.9 + (P/L)
rae £ — HoOpMa roaoBOTQ CYMMAapHOro McmapeHHf (Mm/roa);

P — nopma atmochepHbIx ocankoB (Mm/roa); L=300+ 257+ 0,057
(Hllecrakos, Mosauakos, 2003; Turc, 1961).
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Ocagim

Puc. 1.2 TpapHK OA pacyeTa BeMHUHHBL HCNAPEHHA C MOBEPXHOCTH
CYWH MO HOPME OCAIKOB M BEJIHMKHE PAOHALHOHHOMO pHXGIa
Tenad {ne M.H. Byowiro)

PacnipefeneHre BEAMUMHEBI UCNAPEHUS ¢ TICBEPXHOCTH 3eMIH (ROIRN)
B NipEAeaax M3y4acMOil TEpPUTOPHH (YYacToK, paioH, KOHTHHEHT U AD.)
H300paKaeTCA OOBIMHO € MOMOLWIBYY U3OAUHHH, COSAMHANLIUX NMYHK-
Thl (TOYKM) C OJHHAKOBLIMH BEAHYHHAMU HCTIAPEHHMS € OJHOTHITHON
HcnapAlolieit NOBEPXHOCTH 3a €AMHBII TIEPHOA BPeMEHH (MM/CYT,
MM/MeC, MMm/roa W T.4.) (puc. 1.3). PacdeTb! CpeAHEMHOTOACTHHX Be-
JHYHH, 4 TAKKE CPedHHX BEJMUMH HMCNapeHWs Ansl JAHHOIe paHoHa
{M3MEHEHHS TIO rJIOWAIH) BLINOMHAKTCS AHATONHUHO pacyeraM cpel-
HHX CYMM aTMOCHEepHbLIX 0CAIKOB.

PacnpenencHue BETUMUYHH UCIMApPEHHA MO NOBEPXHOCTH 3€MHOTO
Wapa TECHO CBA3AHO ¢ KIMMATUYeCKHMM 30HaMH 3emnd. FlcnapeHue

Fnasa 1. OSwme ceegeHMA O rMBpocgepe NnaHeTol 29

¢ BOAHOW MOBEPXHOCTH (MCHAPSIEMOCTD) OMpeaenaeTca TAaBHbIM 00pa-
30M paduauitontsm Barancom MectHOCTH {KKa1/cM?-rom) M B obluem
CIVMAC YBEAUYHBACTCA OT APKTHYECKHX OoBnactedl K 3KBATOPHATBHOU
s3oHe 3emtd ot 10 1o 2000 mm/roo {puc. 1.3}
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Puc. 1 3 PacnpeneneHue TONOBRIY B2MHUYHH HWCOAPSEMOCTH (MM/TOLY Ha
TepPHTOPHH eBponeickol vact Poccnn (Mupoeoid aodwetit Garasc, 1974)

30 YacTe |, Mopszemisle 800bi KaK 3NEMEHT FHOPOCHEPH Jemnn

CymMmaproe ucnapenite ¢ NOGEPXHOCHN CYHIE TIOMHUMO BENHUHHBL pa-
AHANHOHHOMO DanaHca TEMTa TECHO CBA3AHO CO CTENEHbIO YBAAXKHCHHA
NMOBEPXHOCTH 3eMAN (KOAHMYECTBO aTMOCHEPHBIX 0CANX0B) W H3MCHA-
erca o 100—150 MM/TOn B apKTHYECKHX M 3aCYLLIHBBIX BHYTPHKOH-
THHEHTANbHBIX obnacrax no 1200—1500 mm/ron v Donee B nom3oHe
BIaXKHbIX TPONHKos!',

CTENEHb YBAAKHEHUS TIOBEPXHOCTH XAPAKTEPU3YETCHS KOMPPULIH-
EHTOM YBIAKHEHUS, ONPEAENACMbIM M3 COOTHOLIEHHUS aTMOCEPHREX
OCaZKOB W BEMTMYMHB] MAKCHMATbHO BO3MOXKHOIO WCNapeHusi (3a ToT
KE MepHoL).

_ 4
'x‘zu’

rae K, — cpefliHee 3HaueHHe KoadPUUMEHTa yBnaxHeHua, X, —
cpelHEe MHOTOJIETHEE 3HAYEHME (HOPMA) CYMMBI OCadkoB (MM/TOL):
£, — MAKCHMAAbHO BO3MOXHOE UCnapeHue (HCnapaeMocTs) (MM/Ton).

Tlogepxnocmueni cmok. [lon NOBEPXHOCTHHEIM CTOKOM NOHUMAKT
NpoLECC ABUACHHS BOALI, NPOMCXOAALIHNA B BopMe ee CTeKAHHS No
3eMHOH NOoBepXHOCTH. OCHOBHBIMH BHAAMM MOBEPXHOCTHOIO CTOKA
ABAAIOTCH: CKAIOHO@ssi, (POPMUPVIOLLUMIACS B BMAe LIWPOKUX, HO Me-
KHX MOTOKOB HA NOBEPXHOCTU CKMOHOB; TAK HA3BIBASMbIA maibeeon-

Seif: STALY . B DUHAS SAAORAS TATAIIGULULIY MEyTAlrno o honas BHIE wWalas
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PA3pABOTAHHOM pycie (GANKU, nora W Ap.) CNABHBIM QOGPA30M B KO-
POTKHE MEPHOABI HHTEHCHBHOIO YBJAXHEHWA MOBEPXHOCTH 3eMAH
{NepyoA CHETOTassHWUS, JIMBHEBLIC OCAAKH W AP.) U pedroi crmok, Hop-
MUPVIOILIHIACH B BMI€ COCPEAOTOUEHHOFO TIOTOKA TIOBEPXHOCTHLIX RO
B XOpoiuo paspaboTaHHOM pedHOM pycie (AWM. YeDortapes).

Mpu BOAHODANAHCOBLIX MCCNEAOBAHMAX CYLIK B KaUeCTBe 0BoH1IA-
IOHIEH XAPAKTEPHCTUKH NOBEPXHOCTHOMO CTOKA 00BIYHO paccMaTpHBa-
eTCA CTOK, CYMMAPHO VYUTHLIBAIOIHH CKJAOHOBBIH, TANLBErOBbLIH M
NMPUTOK MOA3CMHBIX BOA B pyCia0 pEKH (MOA3EMHLIH MPUTOK B PEKH)
(puc. 1.4).

PeyHON CTOK (hOpMHpYETCS Ha TUIOWAAHM TAK HA3bIBAEMOro BOIO-
cOopHoro Gacceiida (peydof Gacceid, BoAOCOODP), NMPeaAcTaBAAKLIEND
c0o0DOH YYAaCTOK 3€MHONH NOBEPXHOCTH, ¢ KOTOPOrO TOCTYNAT BOAbl B
JAHHYIO PEMHYIO CHCTEMY, PEKy, O3€p0 M Ap. AHATOMUMYHO 3TOMY 3Je-
MEHT MNOMIEMHON YacTH rHapocepbl, U3 KOTOPOTo NPOHCXOAMT THOCTYI-
JACHHE MOAIEMHEBIX BOA B JAHHYIO PEYHVIO CHCTEMY (PEKy), HA3bIBAcTCA

| KOBCTPYKUMH WcnapHTenel, pacueThl paziHYHBIX BEAMYHH HCNAPEHHUA W T.A.

PACCMATDHEBAKITCA B YUeOHBIX MOCOOMYX K xypcam <« uaponorkss, sMeteoponoruas
K CMPAaBOYHBIX PYKOBOLCTHAX.

Fnaea 1. 06wmne cpeneHua O ruapocthepe NAAHETH 3|

ee nodremuoim eodocbopom. Npa- @
HHUua (B MJ1aHE) Mexay ABYMA
CMEKHBIMY BOIOCOOPHBIMK Dac-
CceiHAaMK Ha3bIBacTCA 6000pa3de-
A0M, NPHUYEM B 3ABHCHMOCTH OT a
CTPOEHHA THAPOTEONOTHYECKOIO i
paspesa, paMepoB DacceiHa M l
APYrMX QaKTOpOB TOBSPXHOCT- ;
HbIA ¥ MOZ3EMHBIA RONOPA3ACAEI ] v ALt
{(BOAOCOOPLI) AAHHOH PEeYHOH v vV VIEVIEEX X XIE XN ¢
CHCTEMBE MOTYT KAK COBMANATS, Mecaup
TAK M He COBNARATH APYT ¢ Apy- ]+ (12 BYs
roM (¢M. Ia. 3). Puc. 1.4 Pacunenenre ruaporpada pekH no
Km”qemBEHHG pe'-lHGﬁ CTOK BHAaAM €& NMHTAHHA: I — I'IDBEPJ{HDBTHI:.Iﬁ
MOKET ObITb OXAPAKTEPU30BAH B cTok; 2 — NOAXRMHEI CTOK, 3 — NepHons ¢
_J1|060M CTBOpPE (T[DI'IEDE'-IHHKE) HUTHYMHEM NeNMHOMS NROKpoBd, & — IHMHAA
pyma peKH Cﬁ'bEMDM BO/IbI, npo_ Me#EHb, § — BECEHHC? MONOPOIbLS, & — JIET-
HHA MCAEHER ¢ NePpHOdAMH DOXACKLIX MaBod-
UJE,[[I_UH'M '-Iem:} CTBOD 34 Oﬂpe,ﬂﬁ' KOB., ¢ — MEPHOOD NETHE-OCCHHHUX RABOAKOE
JIEHHbIH NIepHON BpeMeHH {M3,
- 2

—_ = _———— e — = —_-— _—— f——— [ e — e e —— -
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KM™ W T ), HWIH PACXOL0M BOUbBE, 1104, KUTOPLIM ITOHHUMACTCA KONHMHCCTBO

BOALI, MPOTEKAIOWIEe uyepes MolepeuHoe ceueHMUe AoToKa (pycia) B
eAUHULY BpeMeHU (a/fc, M /c).

B pacuyete Ha BCKO naolaib OacceiHa, pacloNOXEHHOrO Bblle
PACUETHOTO (3aMbIKAIDILIErQ) CTBOPA, BEMYHHA PEYHOTO CTOKA MOXET
ObITh OXapakKTEepH30BAHA TAKXKE MoOyiem cmokd, NMPeacTaBAsIOLINM
coBoii pacxod cToka (1/c) ¢ | km? rnaowany BomocGopa:

M= 1000%. n/c - km?, (1.5

rae  — pacXod BOgbl B 3aMbIKAOLEM CTBOpe, MP/¢; F — nuowaib
BOAOCHOPA BLILIE 3AMBIKAIOWIETO CTROPA, KM%, M TaK HA3bIBAEMbIM
C/I0eM CTOKA, ONpengisgeMbiM OOLIYHGO B pacuyeTe 3a roAoBoH NepHod
{nexana, MecALl, Ce30H roaa)

_ Q
Y =1000 -, (1.6)

rae Y — caoi cToKa, MM/Ton;, O — 00beM croka, MY/rog; F — rmuio-
lanb poaochopa, M. Mogyae cToka (1/c - KM?2) W ronoBo# 0 cToKA
(MM/r0a) CBA3AHbLI MEXAY COOCH NMPOCTBIM COOTHOIMCHHEM:

Y=315M, (1.7}

rac 31,5 — 4HcnoBoil Koe@GHUUHEHT, YYMTHBAKOWHH YHUCTO CEKYHA B
roay K pasMepHOCTb BENUYHH.

32 YacTe |. MopgaemHble BOAK KEX 3NeMEHT rmapocihepsl 3emnu

BenHYMHA PEUYHOrO CTOKA MOXKET DbITh BbIpAXKEHA TAKKE Ko3gnhi-
UUEHMOM CHIOKT, XapaKTEPU3YIOLIMM OTHOLWLIEHHE CNOsl CTOKA K CyMMe
aTMOC(PEPHBIX OCAAKOB 34 TOT K€ NEPUOL, B AOMAX €AWHMUB! WIK
npoueHTAax:

x = Y100, (1.8)
X

rae K — xo3pduureHT peyHoro ¢Ttoka, Y — ol ¢ToKa, MM/ron;
X — CYMMa aTMOCHEPHBIX OCAAKOB, MM/TOA,

[papK H3IMEHEHHA PACKOLA PEYHOIO CTOKA B KOHKPSTHOM CEYEHMWM
pyvciaa (CTBope) B TeueHue TOAOBOrO nepuoja {Mecdua, CesoHa u Ap.)
HA3bIBACTCS cwopozpachosm, WIKW TUAPOTPAMMOI CTOKA (cM. puc. 1.4).
$opma ruaporpada B oOWEM CAYHAE ONPSACAALCTC COOTHOIWEHHEM
COCTARMAKIIMX PEUHOTO CTOKA {I0KNERBOE NMHUTAHMKE, CHETOROE, NEIHN-
KOBO2, MOA3EMHBLA MPUTOK B PEKY W AP.), X BEAUMUHOH W pacnpe-
ACNIEHHEM BO BPESMEHH.

[NMPu HANHUKMK NAHHRKIX HABTKIeHWA Wiy rMonomacha cToka ReJTMUM -
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc...  34/464
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HA PeUHOre CToKa (B JAHHOM CTBOPE) MOXET ObITb D}{apaKT‘EpHEUBaHa
cpedHuM pacxonoM (M3/c) 3a 0o epuon BpeMeHN {CpenHeMecsy-
HbIH PACXo, CPeAHHH pacxod 3UMHeH MeXeHHW H T.A.) HAW CPpeaHero-
JOBBIM paCX0ACM, ONPeaeaseMbiM U3 COOTHOLLEHHS

— V
Q=—, (1.9)
N
rae () — 3HAYEHHE CPEAHErOAOBOro pacxoda, mM*/c: V — rogosoi

obbheM pedHoro ctoka. M3, N — 4MCIo cekyHA B Toay.

B cooteercTeun c hopmynoil (1.9) ana Kaxioro 3Hav4eHUsA pacxona
MOTYT ObITh PACCUMTAHBI TAKKE BENHUMHBI MOAYJIA, CAOA H KOIPPH-
UHMEHTA PEHHOID CTOKA INA nmodoro MAPAKTEPHONO NepHoda.

[py HAAMYHUK AAHHBIX MHOTOMETHErO psfa HabMoAeHHA MOTYT BbITh
PACCUMTAHBI CPEAHHE MHOIONETHHUE 3HAYCHHST CPEAHErOIO0BONO PACKONA
{cpeaHero pacxona 3a JIOOH XapakTepHblid NepHoa) H COCTRETCTREHHO
MOAYSE, oSl M KOPDHLMEHT PEUHOTO CTOKA.

CucreMarHueckie HAOMIONEHHA 33 PAacXOAaMy PEYHOro cToka (ypoB-
HAMW, TEMNCpaTypOi, MUHEPAAH3ALNEel BOAbL W AP.) BbIMOIHAKOTCA
HA THAPOMETPUYECKAX CcTAHUMAX ¥ moctax PocruapoMera W Apyrux
BEMOMCTB W NMYONMKYIOTCH B «[ MAPONOrMYecKHX eXeroIHHKAX».

¥YpasHenue BogHOro DanaHca IS miolaau pedHoro GacceiiHa, orpa-
HWUYEHHOTO BOLOpPAa3AeioM (rpaHWUA BOAOCOHOPA) W 3aMbLIKAKOLLIHM
CTBOPOM, B KOTOPOM MIMEDIESTCA PEUHON ¢TOK 32 JIKDOH pacueTHbIN
nepuod, MOXKET OblTh TIPEACTABASHO B BUAE

Fnaea 1. OGume ceeneHun o rmapocdepe NAIHETE 33

Y= X-Z+AWLAU, (1.10)

rag ¥ — peqyHoH CTOK B 3aMBIKAIOIIEM CTBOPE; X — aTMOC(EpHbLIE
ocalku: Z — CYMMapHOe HcnapeHie ¢ MACLIATH peYHOro dacceHa 1a
BbIYETOM KOHAEHCAUHH, AW — pa3HOCTh MEXIV NpocavyMBaHHEM
BOAB! Yepesd NMOBePXHOCTE 3eMAN (HHMHALTPALMA aTMOCHEPHBIX 0can-
KOB, MOMNOLIEHUE YACTH CKAOHOBOrO ¢TOKA W AP.) U NOCTYNASHUEN
NOA3EMHBIX BOA B PevHYK) ceTh OacceliHa, Al/ — W3IMeHeHHe 3anacos
[MOBEPXHOCTHBLIX BOA HA MI0WAAH DacCerHa (BCE XTEMEHTHI YPaBHEHMS
BLIPAKEHD! B OAHHX €AHHHLAX HIMEPEHHA — MY, MM Q108 H T.A.).

das MHororeTHero nepuoaa (B pacueTe Ha TOAOBOH LMKA) IMPH
XapPAKTePHCTHKE DANaHCOBBIX BEMYHH WX CPEIHHMM MHOFONETHHMH
TOAOBLIMH 3HAYCHHAMH HAH HOPMOR (MM/TOI M T.A0.) YPABHCHHE NPH-
HUMAET BHI

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc...  35/464
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X, ¥,~ Z, +AW=0, (1.11):;

NMOCKO/bKY AN MHOMOAETHEro NEprola ¢ MHOMOKpPaTHbIM UcpeaoBa-
HHEM MAAOBOAHBIX H MHOTOBOAHLIX jJeT +A{/=0).

npl1H¢ﬂCHHhIC AblLOS 6&L’IE[HCOBhIf YNeBHCHKWA LIA NPOHIEONLHOG OrpdHHYCHHOTO
VUACTRA ey (1. 1) 1 naowann pevkoro dacceiida (110, (1.1 1) nokaselBaxyT, 1TO B
ODLLEM CHVUAC RO BCEX OANAHCOBLIX YPABHEHHAX MOBEPXHOCTH CVILK hHIypHpYeT 2ne-
MEHT VDEBHEHHA. YYHTHRAOWHHA NPOUECCh BRHMOLCHCTBHE MOPSPXHOCTHOH {(Cywial
H nom3eMEoi YacTel rHapocdepsl (AW}, 3naueHHe (H REMHUMHA) 3TOTO AEMEHT:
GiLTAHCA A7 KARU0re KOHKEPCTHOrG paldoHd ONPeaciseTod, © OTHOH CTOPOHEL, HBCTMM
FIEMCHTAMH YPABHEHHA, ¢ APYICH — COOCTBCHHO CTPOCHMEM MMONIEMHOH YiCTH THA-
pochepbl: CTPOEHHEM PA3pell 3EMHOH Kopbl (0COOEHHO BEPXHEH 4acTH), CBOHCTRAMU
FOPHBIX NOPOA, BHAAMA NOAIEMHBIX BOO W YCHOBHHME WX UATEFAH M.

Kormpo.aonsie sonpocot & 2anee |

|. Cospementvte npedcmaeaienun o gopmuposantiu cudpociepsr 3emats,

2. Ypaerente GOOHOO ORAGHCA NPOU3BOALHO OZPAHUYEHHOZO VHGCMKT
HOGEPXHOCHI,

3. flonamue " nopma™ — ammocephsix 0cadios, ucnapents i op.

. Ymo makoe Tkoshbutienm veaaxernenusa ?

5. Yo makoe “modvas cmora”. “eaoir emoxa”, " xosgbuinenm cmo-
K", Ux coomuoiieHue?

b. Ypasrenue 8o0HOO Daianca pednoeo Oaccetina.

4=

34 YacTe |. MogzemHblie BOOb! KAK 3AeMEHT rugpocdieptl 3emnu

Taiagea 2

COCTAB H CTPOEHME
MOA3EMHOH THAPOC®EPHI

BoineneHue noazeMHol 4acTH ruapocdeph B FpaHMUAX 3eMHOMN
KOph ODYCI0BMHBAET TECHYIO CBA3b NOA3EMHbIX BOA C €€ CTPOeHHEM
H HCTOPHEW PazBUTHA. CTPOEHHUE FEONOrHYECKOro paspeia 3eMHOH
KOpPHBI, C])HBH'—IECKHE CBONCTBA W MHHE[JH.HD]‘D—I’ED}{HL-TI’I'-IECI{Mﬁ KOMIM-
JIEKC TFOPHBIX MOPOA, FeoTeMNepaTypPHBId PeXUM, pacnpeaeicHHe AaB-
ACHHH B 3€MHONH KOPC OMpeacifiidT OCHOBHBIC OCOOEHHOCTH COCTABA
H CTPOCHHS NMOA3ZEMHON YaCTH THAPOCHEPHL, K KOTOPBIM OTHOCATCH:
(pA30BO-arPCraTHOE COCTOSIHWE NOA3eMHbIX BOA (BUAbl BOALI), YCJIOBHS

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc...  36/464



09.08.2022, 12:38 vsevolozhskiy_v_a_osnovy_gidrogeologii_compressed.pdf
MX 3aMCaHHA (THAPOICOAOTMHCCKHW paspe3 3ICMAQM KOPbl), MHTCHCH B~

HOCTE ABHKEHHS NOL3ZEMHBIX BOL. (PH3HYECKHE CBOWMCTBR W XHMMHYe-
CKHH COCTAB (TEMNEPATYPA, KOHUEHTPALUWS PACTBOPEHHLIX BELLECTB, MX
COCTaB, ra3oHacbBllWcHHOCTL H le.).

2.1. Baanl BOABI B rOPHBIX NOPOAAX

[lepBbie KNACCHPHKALHOHHDBIE NOCTPOEHHA € BbLACTEHHEM PA3AHY-
HbIX BHAOB BOAL B FOPHLIX Aopoaax Owind pazpabotars O. Meiinue-
pom (1935) u B nauGonee nonHoM euae AD. JleGegerwim (1922, 1936).
HanvHelwee pa3BHTHE H YTOYHEHME ITOH KNACCHMPHKAUHKH BbITIONHEHO
& padoTax b.B. JleparuHa, E.B. [1uHHekepa. A.A. Poae. A.H. CuanHAa-
bekuvpuHa, E.M. Cepreesa, H.H. Tonctuxuna v ap. C yyeTonm paspa-
00TOK W MOCTPOSHUIt 3THX 4BFOPOD B NOAIECMHOR Y4aCTH rHapochepbt
IAHETBE MOIYT ObITh BLEIENEHDBI ABE MMPUHUKMITHAILHO PAMIHYHDIE PYil-
Mbt MOA3ESMHBLIX BOA' 1) BOAbl B ceaboonosm COCTOAHMH, CRNOCOOHLIE K
CAMOCTOATECABHBIM QPOPMAM JIBHXSHKA, Pa3AHYHbIM, B 3aBHMCHMOCTH
OT KOHKPETHOrCe BHMIAa BOAbI, 2) BOAbl B c8A3dHHOM COCTOAHWMH, He
CNOCODHbIE K CaMOCTOSATENBbHBbIM GOpMAaM ABHKEHHS, B3 nepexoal B
CBODOIHOE COCTOHWE (B APYTHE BHIB! BOObI).

Bona B cpoGoaHOM cOCTOAHWM cyuwlecTByeT B BHae: |) napa (napo-
obGpa3Had);, 2) rpaBUTaUHOHHOR BOABI (MPOCAYKMBAIOIIENHCA KANCILHO-
KHAKOH, MOA3EMHBIX MNOTOKORB). 3) B HAIKPHTHYECKOM COCTOSTHUM.

BDﬂbI B CBAZAHHOM COCTOMHHH BEKMHOUYIAKT MATE BHAOE! l} BOAA,
XHMHYECKH CBH3AHHANA C KPHCTANNHUECKOH CTPYKTYPOH MUHEPAIOR;
2} BOAA, (PUMKO-XMMHYCCKH H (PUZHUECKH CBA3AHHAS C NOBEPXHOCTBIY
MUHEPANTBHBIX YACTHU (CKENETa) rOpHbLIX MOpoA; 3) BoAa AEPEXOIHOC
COCTOSIHHS OT CBS3aHHOIH K cBOBOAHOH, B TOM YHEe KaMLISPHO-CBS -
JarHas . 4) MMMOOIIM30BaHHAS (BAKYOABHAA) BOOA; 5) BOAA B TBEPLOM

COCTONIHHMH,
Fnaea 2. Coctae v CTPOEHKE NOASEMHOW FrMRPOCdEpL 35
Bona B napoobpazron cocmosn- A Kputuueckan

TOHKA BOOW

it {BOISIHOW nap) cyillecToyeT b 218
ruge moiexyn H,O (KoMmaekcos
tMna #a°*H,0Q} B BO3ayXE, 3a001-
HSOLLEM NYCTOTHl B FOPHBIX MO-
POAAX TIPH MX HEMONHOM Hachl-
WLCHHUKW KHAKOCTLI, WKW B BHUIE
NapoRCAsIHON CMeCcH (MaporHapo-
TEPMbI). 00pasyloleca u3 ne-

nerneThlx (1> 1FCY nofateMHRIX 0 ana
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc...
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PACTBOPOR NMPH Pe3KHX YMeHbLIe- ETpoﬁHaﬂ Bc’ﬂ;‘:‘” :
HHSIX LaBIeHUS (“BCKAMaHue ) B | Touka !
{pMc. 2. ). 0,003 A74 T, °C

_ B 30HC HenomHoro Hamﬂme“”il Puc, 21 Onarpamsibl gRi0B00 COCTONTIHA
[BEPXHAS HUCTE PA3pe3a 3EMHOH  poaw & 3ARHCUMOCTH OT TEMDEPATYPLI H
KOpH) BOOSIHOW NAap NOnaiaeT B JABeHn (e K. Kpavesony)
NyCTOTel FOPHOMR NOPOOLI ¢ ATMO-

ChpepHBIM BO3AYXOM HITH (POPMHUPYETCH B PE3YNLTATE UCNIAPEHHA CAMMN
MOMIEMHBIX BOA {BHYTPHIPYHTOBOE HCTIAPEHUE). ABHXESHHE MONCKYN
BOOAHOMD TIAPA B 30HE HCTONHOTO HACBILUSHHA OCYLUCCTBRAHSTCH B CO-
OTBETCTBHHU ¢ M3MEHEHHEM YIPYTOCTH BOOAHOTO NApa; OT YYACTKOB ¢
DOMbLUEH K YUACTKAM ¢ MeHblUeH YIPYTOCThbiO BOASHOrO napa, KoTo-
pAfl BABUCHT OT BIAXKHOCTU M TemnepaTypel Bo3ayxa. [pu 100%-i
OTHOCHTENBHON BIAAKHOCTH BO3AYXA, XapaKTEPHOW N7 30HbLI HEMOJ-
HOIMG HAChILWCHHUA., ABHACHHE BOAAHOTC NAapa OCYLUCCTRAAETCA B COOT-
BETCTBHH ¢ TPADWMEHTOM TCMMNCPATYDHI (B HAMpaBmeHHKW TMOHHWAKEHWH
TEMNEPATYPLl FOPHBIX MOPOI).

Ceododnott 2pasimaiitoRHON 6000 HA3BIRAIOTCA NOA3EMHLIE BO/bI,
NBUKEHHE KOTOPBLIX NPOUCXOAHT MON NEHCTBHEM CHABl TSKECTH W (HNH)
rPalueHTa THAPOCTATHYECKOrO AabnenHa. lNpocasupalolieiics Haswi-
BAETCH TIOAEMHA BOOA, (DOPMHPYIOLLAACH B HEHACBLILIEHHOW 30HE H
NEPEABHIANOLLAAC TIPEHMYILECTBEHHO B KanedbHO-XHAKOH hopme
nNoa OeHCTBHEM CHUABI TAKeCTH. B psfie cnyyaes sl NapakTEpHCTUKH
NONOOHOID ABHACHHHA TPABHTALHOHHOA BOAbLE YCNIOBHO HCNOJIb3YVETCH
TEPMHAH "MNOA3EMHO2 J0XJAEeBAHHE .

Bonoi noazemMHOro notoka HalMBAETCS CRODOOHAS TpaBHTALIHOH-
Hasl BOA4, NEPCABMIANOWANACS B YCAOBUAX MMOJHOIO HACBIWEHHS CBO-
DOOHOTO NPOCTPAHCTBA B3 MHHEPATBHOM CKEAETE FOPHBIX TOPOL NGA
NCHCTBHEM CHABI THXKECTH H CPAAMCHTA TMAPOCTATHUECKOTO OABICHHS.

Bodot & HOGOKPpUMUMECKOM COCMOAHUE HA3BIBAKOTCS NOA3ZEMHLIE BOAbI
¢ TEMTIEPATYPOR W JABAEHHEM BbIlUE KPHTHYECKMX. JAna 4neTol BoabE
KPHTHUYECKAA Temnepatypa pasHa 374°C, nasaenne — 2.2+ 104 k[Ma

36 Yacre I, MopzemHeie BOALI KAK 3neMeHT rugpochdepsl 3emnn

{CM. PHC. 2[) l'lpu BLICOKHX KOHLUEHTpALMAX pACTROPEHHBIX BCLUCCTR
{TIOA3eMHBIE PACTBOPHI) KPUTHYECKAA TeMmmeparypa BO3pACTAeT 40
450°C, naBneHWe — go 3,5- 104 klMa. TIpH 3TMX YCAOBMAX BONA Xa-
PAKTCPHUIVETCH NOHHAKCHHEBEIMH 3HAYCHHAMH BA3KOCTH, YMEHBIICHHWCM
BENMHYHMHBI pH. MOBRWIEHHOH ANCKTPONPOBOAHOCTHIO. B cBaA3l ¢ 3THM
BOAAZ B HAAKPHTHYECKOM COCTOHHMH MNPUOOPETaeT CROMCTBA AKTHBHOTO
MACTROPUTEAA W MPH HANHYHWH TIOBRILIEHHDbIX KOHLIEHTDEI[IHFT MeTan-
JIOB MOXET ABAATHCA OJHHUM H3 PAKTOPOR THAPOTEPMANBLHOrO pyacon-
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc...  38/464
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pasoBaHWA (KpaiiHos W ap., 2004).

Mo cyuwecTBYRILUM TIPEACTABACHUAM BOAA B HAIKPUTHYECKOM
COCTOSIHHH MPeaCTaBnaeT coDOH ra3oBo-AHAKHA pacTeop ((dawua),
DOPA30BAHME KOTOPOTO CBAZAHO C KPUCTAMIW3alUMeilt Marm M ¢ npo-
HECCAMM TePMO- M JAHHAMOMETAMOMpPHIMA,

[Ipv CHHXKEHMHA AaBNEHHA “HAAKPHTHYECKAA  BOAA NMEPEXOAMT B
“HOPMAJIBHYIO" XHAKOCTE M Nap (NapoBOASHYKY CMECb), 4TO MO Cy-
[IECTBYIOWHM NPEICTABACHUAM CONPOBOXKIAETCA YBEMHMYEHHEM €¢
obvema B 1,5—2,0 pasza («OcHOBB rdaporecnordis. T. 1. 1980).

Cea3aHnol HA3bIBACTCH BOLA, BXOAAWAN B ¢OCTAB MMOQPOAOOOpasyIo-
WHX MUHEPATOB U MUHEPAIBHBIX COSMHHEHWIH HAKM pasnUuHbIM obOpa-
30M CBH3aHHAA ¢ NOBEPXHOCTLIO MUHEPANLHONY CKeaeTa (YacTHU) rop-
HOW NOPOMbL. YCNOBHO B KAYECTBE CBA3AHHOWN {HECBODOAHOH) MOXKET
paccMaTpHBaTLCS BAaKYOJAbLHAA BOIA M BOJA B TBEPAOM COCTOSHMM (Ned).

Bona, xumuvecku ceazarnas ¢ KPUCTAAIHUECKOH CTPYKTYPOH MHHE-
PanoB, CYLUCCTBYCT B (POPME KpUCMAAIUSAUUOHRON BOObI, BXOJSALLCH B
KPUCTAIHYECKYIO PElUeTKY MUHepalos B BHJE Monekyl H,0 (runc
CaS0, * 2H.0, mrpabuaur Na,SO, - 10H,0 u ap.); koucmumyutiorros
(HemonekynsapHas dopvma — H, OH) v xoopdunayuonno-céasanron
ATOMaMH WIH MOHAMK pelLeTKH MHHepaioB, CpA3b ¢ KPHCTA/UTHYECKOH
PELLIETKON MWHEPAIOB XAPAKTepH3yeTcs penuunHoi 84—840 kIx/Monk,
Yoanaetcs U3 mopoipl NpH Harpepe oo temneparypbl Boiwe 200°C
(Kpaiinos w ap., 2004).

YaaneHWe KpHCTALTH3ALUHOHHOH BOALI B OOMBILIMHCTBE CAYYaeB TNpH-
BOOMT K PAIPYIUSHMIO KPHCTATHUSCKO PELieTKN MHUHEPAIOR H OpMH -
POBAHUID 0e3BOIHbLIX MOAMQHUKALME 3TUX COSIUHEHUWH. Y pana MuHe-
panos (asansumnm Na,Al,S, 0|, H,0, nontpoaut Na,Al,Si,0, - 2H,0
H Ap.) YOARSHME MOJEKYN BOALI OPOMCXOAMT 0e3 paspylleHHd Kpuc-
TATHYECKON PEIMETKH, B paAae ¢Myuaes aaxke 6e3 HarpeBaHusi 00 Bbl-
COKHX TEMTMEPATYP. H €€ CONEPXKAHWE MOXKET BOCCTAHAB/JIHBATLCA MPH
HIMEHEHHMH TEPMOIAMHAMMWYECKHX y&ﬂDBHfL n0ﬂ06Haﬂ BORa B OTIIH-
UME OT KPHUCTANNH3IAUHOHHONH Ha3bIBACTCH HEOANIMHOU,

Bona, guuxo-xumusecxit W husuieckit Cea3aHHast C NOBEPXHOCTHHD
MU HepaloR ¢ 2Heprreli cesian 0,42-—84 kllx/Mons, HazbiBaeTCA adcopd-

Mrasa 2. COCTaB W CTPOOMME NOA3EMHON rHApocdepL) 37

HUOHHO-CERA3ARKHOL WRH “npoyrocessannot” . UHA 00pasyeT Ha MnoBepx-
HOCTH MUWHEPAROR CNON MDHOMQHEK}’HHPHOﬁ H ﬂﬂﬂMMﬂHﬁKyjlﬂpHDﬁ an-
copburK ¢ obLLEeH TOMUKMHON AneHKH A, =0,001—-0,002 Mkm {puc. 2.2).

'ﬂyf;’”ﬂ// /f - I !
..#ﬁa‘?f; i«'{’/z’/ffx f//,fj '-: -~ !
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CaA3aHHan CeobonHan
B04a Boga

< 0,5 MEM 5

Prc. 22 Cxema BIHMOICHCTBAR CHA B CHCTEME TBEPAAA YacTHUA—BONA { Kpaidkos u op.,

2004, no HA umospuyy @ — cxeMa pacnonoxeHHs MOICKY RoAbl B npeacaax audy-

JWIHOHHOTO CADH TBEPAOH YUCTHULI, & — SNKPE HIMEHCHHH NOBSPKHOCTHRIX ¢CHA (M)

B 3ABHCHMOCTH OT PACCTOABHA 10 MHHEPANBHON uacTuuw (L), f—3 — poma: | — cpo-

BoaHan. 2 — ancopOHPoRIHHAN “NPOMHOCHH3AHHAN T, 3 — NOBEPXHOCTHHX CIOEB
UPRIXIOCHH3AHHLA ™

38 HacTe | MonzeMHbie BOAB KAK FNEMENT ruapoctbepbl 3eMnu

Bona mnepexoduoze cocmogrus: (0T ¢BRIAHHOH — K CBOOOOHOMH)
noapazaenneTcs (KpailHOB W 4p.) Ha CAenyiowHe NOABHADI:

) BoAa ocwmomieckt HOZIOMEHHIT (OCMOTHYECKAs), (popMupVIO-
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc...  40/464
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HiaAaca B ODAACTH ABOHHOTO HMOCKTPHUCCKOND CROA 38 CueT no-
BEPXHOCTHO-OCMOTHUSCKHX cHA (“poixioces3arras Boda). Toa-
BHHa maeHKn 4, =0,001—0,01 Mrm, Bo3moxHO 00 0,1 MKM;

2) BOAD KIIHHJL‘?HPHQ—K{)de‘HfﬂpﬂﬁdHHaﬁ? H3 MOANCKYN BOAAHOTO MNapa
W KARUAAHPHO-0CMOMUYECKAs, (POPMHUDYIOLIHESS) B NOPAX € IHd-
MeTpomM 0.001—0,1 MKM (KanuaasipHo-*HenoABHXHAas™ BoaaY,

3) BOIA COOCHGEHHO Kanriaaapras B CKBOIHEIX NOopax € IHAMETpOM
—100 Mkm, obnananwass CnocoOHOCTBIO K KaImHATSIPHOMY
AQAHHTHKY HAR CROGOIHLIM VPOBHEM BOABLI (CM. KanHAnApHas
KAaHMA), W KJHIAMSPHO-SPasdMAanionHas B Nopax ¢ OHAMETPOM
10— 10% MKM. cnocoGHAasi NEpeIBUTaThCA MPH HeBONLLWINX W3-
MEHEHHSTX JaBRICHHS.

CTpyKTypa M CBOMCTBA CBAJAHHOHW BOAbl M3VUCHBE B OCHOBHOM
NMPHMEHKWTEAbHO K TOHKOMMCMEPCHLIM TIHHHCTHIM NopodaM (3nouep-
ckaa H ap.) o cyurecTRYIILNHM NpeacTaBIeHHAM aacopdiHOHHAY
(“npourocensannpas’ ) 8OAA MMECT TiK Ha3bLIBACMYIO "KBa3HTBECPAYIO
{(ynopsiaoueHHYI0) CTPYKTYPY H €€ CROHMCTBA 3HAYMTEILHO OTAHYAlOT-
cd OT CBOWCTB CBODOJHON BOAbl. B nnenxe TodwwHoi 1o 0.00]1—
(L0002 MKM Boaa HaxodWuTCsl B “KHAKOM” Co¢cTOAHHK mo —10...12°C u
€€ 3aMEPIAHHE MPOUCXOAHT MOCTEMEHHC B HHTEPBANE TeMMeparyp OT
12 go =80...100°C.

JaMep3aHHe CBs3AHHOR DBOALI B MUKpoxkanwanapax (&= 0,002—
0,1 MKM) B 3aBHCHMOCTM OT PA3MCPOB MOP fIPOHCXOIHNT NPH TEMMepa-
Typax -1...10°C.

[To HeKOTOPHIM AAHHEIM, MNOTHOCTE AACOPOMPOBAHHON BOALl B
cpeaHemM MoXeT aocTrate 1,.2—1.5 r/cm?. B otanyue ot ceoboaHo
CBAZAHHAA BOAA XapaKTEPU3YeTCH CYLUECTBCHHO OTIHUHBLIMH 3HAYEHHS -
MH @A2KOCHIL, MHAUeMKOCIN, dtekmponposodnocti W aAp. {KpaiiHor
u ap., 2004).

I'fo skcnepuMeHTANBHBIM oueHkam (TLA. Kpiokor, AA, Poas v ap.),
CBHIAHHAY BOAA {B OTIHMHE OT CRODAMHOM) UMeeT FHAUYMTENLHO Bones
HU3KYIO PACMEOPTIOILVIO CAOCOPHOCHS, B CBAZH € YEM aACOPOLIMOHHO-
CBAZAHHAA “THIPOCKONMHYSCKAA™ BAara B IIMHUCTBIX NOPOIAX MOXET
0OpalOBHIRATh TAK HA3IBIRACMBbIA ""HEPACTROPAKIUHIA 0OBeM UYMCTOM
BOALI” B NoAuMonekyapHoM (1o 10—20) cnoe, He colepXallHii pact-
BOPEHHBIX CONe.

CBA3aHHA9 BoAa {(NO-BHAMMOMY, KPOME KanMAAApHO-rPaBHTALHOH-
HOWH) HE NepeaacT rUApOCTATHHECKOrO AABACHKMA W HE NEPEABHracTCH
Nnoa AEHCTBHEM CHIIBl TAKECTH,
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CrneunduuecKkuMH BUIaMHU CBA3AHHON (HecBoBOAIHOH) BOABl AB-
AAOTCH UMMOOMAN3OBAHHAS {BAKYOALHAA) BOAA M ROAA B TBEPAOM
COCTOAHMHK {1eT).

Hymobusuzoeansot (BAaKyonbHOW) HA3bIBAeTCA BOAA, KOTOpas €oO-
NEPKHUTCA B HIOJHPOBAHHBLIX NYCTOTAX MHHEpPANBHOrO CKelleTa rop-
Hbix nopoa (sakyonax). Mo yocnoeuam copmupoBadua moaobHbIC
H30NHPOBAHHBIE NYCTOTHlI MOTYT ObITh PA3THYHBIMM. OTACIBHLIE MOPEI
OCATOUHBIX AMCIEPCHBIX FOPHbIX NOpoa, 000coONeHHbIE B pPelyabLTaTe
UCMEHTAUMK NOPOBOTIO NpocTpaHcTBa {(Cm. 1. 3), MHKPOUYCTOTB B
KPHCTANAax H MUHepanax, 3aKpHThie {H30JHPOBAHHLIC} Hemocpeld-
CTECHHO B APOLECCE MHHEPaNoodpa3oBaH1A; U30AUPOBAHHBIC MUKPO-
NycToTbl, (POPMUPYIOLHECSE [IPH OCTEIBAHHH W YMEHBLLUEHWH O0bEMA
MarMaTHUYECKMX FopHuIX nopod W ap. CocTap MMMOBHIM30BaHHOM
BOALI B TOH WIH HHOH MEpE BCCTAA OTPAXAST TEPMOIHHAMMWUYECKYIO M
MHHEPANTOTO-reOXHMHYECKYI? O0CTAHOBKY HA MOMEHT O0pa30BaHHA W
«3aTIEMATHIBAHHS» BAKYONEH M MOXKET OBITh CYIIECTBEHHO PAIMUUHEBIM
{ra3oBOAAHBbIE CMCCH, PAVIHYHBIA KOMILIEKC W KOHUEHTpauuAa pact-
BOPEHHBLIX BellecTE W Ap.). MMMOGHAW3OBAHHAS BOMA MOXET NEpexc-
OHTh B CBODOAHYIO (IPYTHE BHALI BOOBY) FMARHLIM 00pa3oM B pe3yiLTaTe
MEXAHUUYECKOTO PA3PYIIEHHST TOPHBLIX NOPOA W MHHEpanoB (*packphbl-
THe" H3OIHPOBAHHBIX NYCTOT).

Bona 1 meepdoym cocmoskielt (e} WHPOKO pacnpocTpaHeHa B Moa-
3eMHON ruapocdepe B 0O81ACTH PA3BUTHUS MHOTONETHEMEDP3NBIX NOpoa
H BHE 3TOH 00AACTH — B NPHMOBEPXHOCTHOM C/1OE CE3IOHHOMO Ipo-
mepzaHud. [lonzemuslil nen obpazveT MeAKHe KPUCTAIALL B MOPOBOM
MPOCTPAHCTEE AUCNEPCHHX OCAAOMHBLIX MOPoa (OPOMOPOXKEHHEBIX B
BOAOHACKHIILEHHOM COCTCAHKH) WMAH 3AMECAET B BUAS KHA H NPOCAOER,
MOLWHOCTLIY B OTACABHBIX CHYUAAX 10 HECKONBEKHXE JCCATKOE METPOBR.

2.2, CtpoeHue monzeMHoi ruapocdeps
(ruaporeocthepsl)

CTpoeHHe NoA3eMHOW 4acTH [Mapoc(epbl, KOMHYSCTBO BOAbI, CO-
Acpaalleecs B ropHBIX NOpoJax, H €¢ (1}330806 COCTOAHHEe B Donee
LWHUPOKOM CMbICAe — pacnpeieneHe U ABHKEHHE Pa3NUYHONH BObI
OMNPCACNATCH TEPMOLHHAMMYECKHMHU YCIOBUSAMH Pa3pe3a 3EMHOM
KOPEl, CTPOSHHEM H HCTOPHESH MeQIOrHYEeCKOro pa3sBHTHI €¢ OCHOBHBIX
CTPYKTYPHBIX TEMEHTOB, COCTABOM W CBOHCTBAMM (THHROM) FOPHBIX
[I0POA U B BEPXHE Y4CTH pa3pela B 3HAYMTEIbHOH Mepe pefbedoM M
rnaporpadreit COBpeMEHHONH NOREPXHOCTH, A TAKKS KIMMATHYCCKHMH
YCAOBHAMH KOHKPETHBIX TEPPHTOPHH.
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(Q000IWEHHBII THAPOTeQIOrHYeCKHH pa3pes 3eMHOH KOpbl, Xapak-
TEPUIYIOWMA YCIOBUS 3ANCTAHUS NOA3eMHbIX BOA M NPHHUWOHANb-
HYIO CXEMY MX JIBHXKEHHH, NPUBEIEH Ha pMc. 2.3,

B coOTBETCTBHH ¢ CylUECTBYIOWIHMH nipencTtapinedHaMd (. MeiiH-
vep, E.B. NuHHekep P.M. Capapencknii, A.-M. CBeIHHHKOB H AP.) B
MHAPOICOTOriYcCkoM paipesc 3eMHOH KOPbl CBCPXY BHH3 OT 1NOBCPA-
HOCTH 3eMJIH MOryT ObiTh BbLAC/AEHbI: 30HA a’pauUMM, KPHOTHTO3OHA,
30HA2 HACKILIEHHUH (NOJHOTO HAcbiteHHA} M 30HA MOAIEMHBLIX BOI B
HAIKPUTHHECKOM COCTOSHKUHK (puc. 2.3).

Jona aapaniss — NOHATHE BBEICHO AMEPHKAHCKHM FHAPOr€0A0rOM
Q. Meiinuepom (1933) — npeactaBnsieT CODOH BEPXHIOK HE MOAHOCTLHO
HACBILLUEHHYIO {HEHACBIWCHHY K} BOAON YACTb pa3pe3a ropHbIX ANOpoa,
MOLUHOCTE KOTOPOM M3MEHAETCA OT MEPBbIX CAHTHMETPOB (METPOB)
HA PABHHHHBIX MOHHKEHHbIX YHACTKAX TEPpHUTOPHH A0 200—250 M H
DOICe Ha HHTCHCHBHO FACHACHCHHBIX MCOKAYPCUTHBX MPOCTPAHCTERAX
ropHbix pailoHoB. BepxHeil rpaHMUEN 30HBI a3paUMK HBISAETCA NOBEPX-
HOCTb 3E€MJIH, HHXHEH — MNOBEPXHOCTE (YPOBEHb) NOA3CMHEBEIX BOA
NMCpBore pOJoOHOCHOMY ropH3oHTA.

B npeaenax akpatopuu MUpoBOro okeaHa, a Hda KOHTHHECHTAx M
OCTPORAX MOA PYCAAMH PEK H BHYTPEHHHMX BOAOCMOB B TOM CAVYAC,
CCAN MOAIEMHDIE BOABI NMEPBOrO BOACHOCHOTO TOPH3OHTAa HMEKIOT HE-
NOCPEACTREHHYIO TMAPABIWYECKYIO CBA3bL C MOBEPXHOCTHLIMIA BOMAAMM,
30HA a3pAlHA (HEMOMHOIO HACBLILEHHA) OTCYTCTBYET.

prﬂﬂdﬂmtﬂﬂﬂﬂ BELISASETCH KAK CAMOCTOATEALHbLIH 3ACMESHT TMoa-
®MHOH rnapocdepbl B 00NACTH PACHPOCTPAHCHHUS MHOTONETHEME3-
JBIX nopoa (BelCOKHE wmHpoTel Cepeproro v HOxHoro noaywapus,
BLICOKOTOpHbLIE paHoOHbl). B 3aBUCHMOCTH OT CTPOEHHS THIAPOTEOMOIH-
YecKoro paspes3a 3¢MHOH Kopbl OHa OObIMHO OXBaTbiBAET YaCTh 30HBI
A3pauMK W BEPXHIOW Y4CTb 30HBI MOAHOMO HACBIWEHMSA. MOUHOCTD
EPHOMHUTOIOHE B 3R3BHCHMOCTH OT KITHMATHHCCKHX }fC.F[OBHﬁ MOCTHOL -
TH (FMaBHbIM ODpa30M CPEIHErOAOBLIE TEMINEPATYPH BO3OYXa), reoao-
THUECKOrO CTPOEHHY M TEOTEMMEPATYPHLIX YCAOBHH EBEPXHEH YacTH
pazpesa 3eMHOH KOPHK H3MeHAeTeA OT nepbBuix MeTpos Ao [000—1500 m
u bonee (Pomanosckmii, 1983; Epwuos, 2002; » ap.).

B ycnoBHAX KpHOAHTO30HbLI OCHOBHAs MACCA NOA3EMHbIX BOA HA-
XOAUTCS B TBEPAOM COCTOSHMM {hed, ra3opbie rvapaThbl), a4 TakXke B
BHAE (PU3MYECKH CBAZAHHOH BOObI, MPOMEP3AHUE KOTOPOH MPOUCXO-
JuT apH Temnepatypax Huxe (°C. CsoboaHas rpaBMTAUHOHHAA BOAA
B npeocnax KpUOMHTOZOHEB] MOXKET OBbITE CBA3AHA TONEKO C YUACTKAMEH
pacnpoCTPAHEHHUA TOPHDIX TOPOd, HAXOIAIMHMXCA B TAIOM COCTOSHHU,
WIH B TE€X Cay4aaX, KOrna BOdd B CBA3H C MOBbILICHHON MHHEPANM3a-
HMERl He 3aMep3aeT NMPU OTPUUATEABHBIX Temnepatypax (cM. rn. 12},
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42 Yacte |. NopzemHbie BOALI KK 3NEMEHT rugpocihepsl 3emnn

JOKA NOAHO00 HACHUKCHUR OXBATLIBACT BEPXHICID YacTh pa3pe3a 3eM-
HOI KOpbl OT YPOBHA MNEPBOr0 BOAOHOCHOIQ MOPH3OHTA (HUAKHASA rpa-
HHUA 30HB a3paumn) 10 raybuH 8—20 KM (cM. pHc. 2.3), HA KOTOPbIX
N0 CYWECTBYIOWHWM MPeACTABIEHHAM TeMNEPaTypa W AARNCHUE BOI-
HLIX PACTBOPOE JOCTHTAOT KPUTHHECKHUX 3HAUeHHId (eM. puc. 2.1).

B npenenax 30HbLI NMONAHOMG HACBILIEHHST (B COOTBETCTBMM C €€ Ha-
3BAHHEM ) CBOOOAHOE MPOCTPAHCTRO B MUHEPATBHOM CKENeTe FOpHBIX
Aopoa (Nopbl, TPEIWMHB], KPYIIHBLIE MYCTOTH) MOMHOCTBI 3anOJIHCHO
CBOOOAHON FP4BUTALHOHHOW BOAOH W ROIOH, (PUIHMECKHU CBI3AHHOH
€ MOREPXHOCTHIY MUHEPANLHLIX UACTULL TOPHON 1TOPOALL, 34 MCKITIOUEHH-
€M YYACTKOR (CMOEB, 30H), CBODONHOS MPOCTPAHCTBO KOTOPLIX 3ano-
HEHO ra3soM, XKHAKHMH YIACBOIOPOAAMH WITH MAPOBOIAHOH CMECDIO.

[MonoxkeHHe HUXKHEH MPAaHMUBLI 30HBI TIOJHONO HACBILUEHHS O0OCHO-
BbLIBACTCA B HACTOALUSE BPEMA TOJNLKO MCX0AS M3 NPEACTABIECHHH ©
TeEPMOAHHAMHYECKHX YCIIOBHAX paspe3a 3eMHOH Kopbl W da30Bo-arpe-
raTHOM COCTOSIHMM BOIbLI NMPH BbICOKHMX OABAEHWSIX W TeMNepaTypax,
NMOCKOAEBEKY 2Ta I'PAHH LA TTOKA HE BCKPRITA 6}’[}DBHMH CKBaAHHaMIM,
Marepnanbl Konbcko#l ¢BepxrnyboKoM CKBUKHHB CBHIETENLCTBYIOT O
TOM, YTQ Ha ENyOHHAX a0 12 KM CYWECTBYIOT YCMOBHA. XAPAKTEPHbIE
I8l 30HB] MOJHOIO HachlleHHs. B To e Bpema B CBAIM C HAJIMYHEM
NpeJCTABAEHUIH O HAAKPHTHYECKOM COCTOSSHHH BOAbl B MArMaTHMUeCKHX
pacuiaeax {IluHHekep, 1983) MoXkHO Mpeanonararb, YTO B oO/IACTHX
COBPEMEHHOTO BYAKAHW3MA HWXHAA MPAHWLA 30HBI NMOAHOID HAaChl-
WECHHA MOXKCST pacnoaardatheAd HA 3HAYHMTCABHO MCHBUIHX FﬂyGHHHX.
[To vMeluMMca JaHHBIM B psle pPaHOHOB COBPEMEHHOTO BYAKAHH3-
Ma MApOrWApPOTEPMbl ¢ TEMMNEpaTypamMH, ONH3KHMH K KPHTHYECKHUM
3HadeHusIM (1o 300°C n Oonee), BCKPBLITE] OYPOBbIMW CKBAXHMHAMH Ha
rnyounax 1500—2000 m (Mekcnka, Ceeppa-T1pueTo, CKBaXHHA Y-
ounoit 1500 M, Temnepatypa Boabl 388°C).

HuxHaa uacth paspesa 3eMHOH KOpbl A0 rpAHMIIL ¢ BEpXHEH MaH-
THEH paccMmarpuBaeTcsa B HacTosluee Bpemsa (E.B. ITnHuekep w ap.)
K4aK 30HA, CONepKALLAA NOA3EMHBIC BOAbl B HAAKPUTHYECKOM COCTOS-
HHH. MOWHOCTL 3TOi 30HBI B NPEAS]aX KOHTHMHEHTOB AOCTHIAET, Be-
poaTHo, 20—30 kM 1 Gonee (cm. puc. 2.3).

Hewncentue rodzemustx 600 B 36MHOH KOpe SBIAETCA COCTABHOH UaCThio
O0LLErO KPYroBopoTa BOAB Ha maHete, B To Ke BpeMs ¢ reojlorHYecKHx
NO3WUHA OBHAKESHHE BOAbt B 3EMHBIX HeApax, BKINOYAIOWEE NPOCTLIS
{MexaHHuecKasd, (Pu3KHYeCKan, XMMHULCKAA) U CAoXHbie (hopMbl IBH-
KeHud (DUoNOrHuecKaa, TexHoreHHas), nepexoasl BOAbl U3 ONHONO
(haz0BO-arperarHOrO COCTOSHHMA B IPYro€ H MPOLECCH B3aUMOACHCT-
BHA BOABLI C FOPHLIMH TIOPOIAMH, PACCMaTPHBASTCA B HACTOALLSE BpeMs
B KAYSCTBS BakHeHuled cOCTaBnslouwel reonoriyeckoid gpopMbl IBM-
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Maea 2. CocTae U cTpoedmMe NOA3EMHOA ryapoctepsl 43

B kauecTse OCHOBHBIX BUAOB (COCTABASHIOIINX) €AHHONH reonorH-
4eCKOH (opMbl ABHXEHHUSE MATEPHUA NPUMEHWTENBHO K ABHXCHHKIO
COOCTBEHHO NOAZEMHBIX BOA ODBIYHO PaACCMAatTpHBAKOTEA ABA OCHOB-
HbIX BUAA KPYFOBOPOTA BOAB B 3eMHOH KOpe —— THAPOrcONOrHUYCCKHIA
H reonoTHUecKHE (pHc. 2.4).

JAuccunauns eogopoga MocTynnerwe Boded
H AOTEPA BOOb! B KOCMOC W3 KOCKOCA

ATmocdepHbie
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B MaHTHIO BOA H BEECTBA MAHTHH

Puc. 2.4 BavMOCBASE THAPOJRTHYECKOIO H MCOA0THUECKOTO KPYTOBOPOTOR BOLW
B 3eMHLIX Henpax (w0 £.8B. flunuexepy, 9500

44 Yacte |. NopszeMinie BOAbI KAK 3nieMeHT ruapoccepol 3emni

Fudpozeosoeusieckust KpyropopoT BOALI B 3€MHON KOpPEe udallne pac-
CMATPHBAETCA KAK COCTABHAA 4acTb 00ACE CNOXHOCO THAPOIOrHYECKO-
ro (KAMMaTHUYECKOIro) Kpyroeoporta BoAbl HA nnaHete (A.H. lMasnos,
E.B. ['lvHHeKep), OAHAKO TPHMEHHTEALHO K ABHXEHHIK COOCTEEHHO
MOA3EMHEBIX BOA OH, Oe3YCNIOBHO, N10IKEH PACCMATPHUBATECH CAMOCTO-
TeAbHO. [HAPOTCOAOTHUSCKHIA KPYIOBOPOT OObLCIMHAST ABUKCHHE Md-
poo0pa3HON, NPOCAYHBAIDWIEHC W (PUIWYECKH CBA3AHHON BOAbl B
30HE A3PALMH; MEpEXoAbl BOAbI H3 TBEPAOTO COCTOAHMH B XKHWAKOE H
ODpaTHO B MNpeActax KPHONHTOZOHDL, ABHMKEHHE MapoodpasHon, du-
FHYECKH CBA3AHHOH H CBODOMHOW MPABHTALHOHHOW BOALI B 30HE MOJ-
HOTO HAChIWEHUs. Yepe3 MOBEPXHOCTH 3eMJH 3TAa BeTBb MNO13EMHOIO
KPYroBOPOTA TeCHEe MMM ODPa30OM CBA34HA ¢ NPOUEeCCaMH, NPOTEKAKD-
IWHMH B aTMOCEPC H MOBEPXHOCTHOH THAPOC(IEPE MIAHETBE, H UCPE3
JOHY HAOKPHTHUYECKHX BON — ¢ MPOLECCAMH, MPOMCXOIS LLIHMWY B
HMKHENH YaCcTH 3eMHOH KOphl U BepxHeH MAHTHH (puc. 2.4).

BaxHelLIeA COCTABHON YaCTbid HAPOreOAOTHYECKOTO KPYTOROPOTA
BOAbI ABRAASTCH ABMXKEHHE CBOOOAHDLIX (TPABHTALMOHHBIX) NOA3EMHbIX
BON B Npenesax 30HbI MOMHOMY HACLIWMEHHH, ONPEIENseMOe CAKHbIM
NnoHsTHEM “‘rioAazeMHbi ¢Tok™ (B.HM. Kynenunn). B 31om cayyae 3cHa
MOSIHOIO HACBEHEHHSA PACCMATPHEBACTCH KAK CHCTEMA B [a3ianyHoOM
CTEMNEHH B3aMMOACHCTBYIOLLHX MOTOKOB CBOOOIHBIX (PAaBHTALMOH-
HEIX) NOM2EMHbBIX BOA, CBA3AHHEIX C TMeONOTHUYECKHMH CTPYKTYPAMU
PAZHOMQ THMA H pasMepd, OTOCAbHBIMK CAOHMH W TOALWAMM TOPHDBIX
MopoA, 30HAMKH TPELLHHOBATOCTH H Ap.

B o6uiemM cnyuae Ge3 ydyeTa CBONCTB cpelbl ABUXKEHHE MOTOKOB
MNoAzeMHBIX BOA B [pegefax 30HbI NMOAHOMO HACBIIMEHHUA ONpenenseTes
TMEPOAHHAMMYECKHMHA YCTIOBHAMM HA BEPXHEH W HWAKHEH rpaHuMuax
FTOH 30HDbI. B npemenax CoBpeMEHHbIX KOHTUHEeHTOB VC/IOBHH HA BEpPX-
HEW THAPOTHUHAMMUMECKOH MPAHMLE ONMPSAETSIOTCH MONOXKEHHEM YPORHA
MOAZEMHbIX BOA MEPBOro BOIOHOCHOTO FOPH30HTA (YPOBEHbL 30HBI NOJI-
HOIMQ HAChIEHHA) H MOFYT ObITh OXAPAKTEPHIOBAHbBI 3ABHCHMOCTBIY

H=1(x, v, 1), (2.1)

rae H — abconioTHas OTMETKA YPOBHS MOA3CMHbIX BOA, M, X, y —
NPOCTPAHCTBEHHbIE KOOPAWHATHI, ! ~— IeONOTHUECKOS BPEMA.

B cooTBeTCTBMM ¢ yCcnoBHMeM Ha BepxHell TpaHMLe B MPeAcax coppe-
MEHHBIX KOHTHHEHTOE B BEPXHEH 4acTH paipesa 30HbI NOAHOrO HACH-

mweHus a0 rayoud 300—500 M (nTpH COOTBETCTBYICILIEM CTPOEHHH
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rUAPOIEONOTHYECKOTO pajpesa, BeposATHO, A0 tayduu 1000—1500 M M
bonee) dopMupyerTcs TAK HA3bIBagMast cHCTeMa “MECTHbIX" NMOTOKOB
NOA3EMHBIX BOA, CBA3ZAHHBIX C COBPEMEHHLIM pPeEnbLE(OM KOHKPETHBIX
TEPPUTOPHHA ¥ YCNOBHAMH B3aHMOAESHCTBHS NOA3CMHBIX BOI ¢ [10BEPX-
HOCTHBIMH BOAAMK U atMoaciepoit (cMm. puc. 2.3).

Maea 2. CocTas W CTPOEHWE NOA3EMHON rapocthepb 45

Hixe na eayounax ao 300035000 M, BoaMoxHO Gonee, MOXET OLITE
BbLAGAEHA J0OHA PErHOHAJBHBIX [MOTOKOB NOA3CMHBIX BOA, Harnpasiec-
HHC KOTOPREIX CBH3AHO CNABHBIM 0ODA3IOM ¢ OCHOBHBIMM 3jTeMEHTAMM
coBpeMeHHOro pentedi Cywn (BOIOPA3NSIE OKeAHNUECKHX H MOPCKHX
0acceliHoB, pevHbIX cueTeM | mopaaka, NpUMOpPCKHE HM3MEHHOCTH,
OOLUMPHBIE BHYTPUKOHTHHEHTAALHLIE BnaauHb K ap.). CTpykTypa pe-
FTMMOHANTBHEBIX MOTOKOR Mon3eMybIX BOM B FNEIJ,IH}DLL[eﬁ CTENEHH ONMPeasan-
€TCA CTPOEHHEM THAPOTEOIOrHYECKOIO Pa3pe3d KOHKPETHLBIX PErTHOHOB,
A TAKXKe COCTAaBOM W CBOHCTBAMK BOAOBMEWLAIOUIMX MOPOA.

B HMxHE 4acTHU 30HBI MOAHOMO HACHIWEHMS, A4 HA YyacTkax, [Aae
THAPOreO0THYECKHH PA3Pes HEMOCPEACTBEHHO C NMOBEPXHOCTH npea-
CTABACH KPHCTATAHYSCKUMYE NOpoIaMi (MArMATUYCCKHE W MeTamop-
thiuecke dopmaunu), yxke Ha rnydbudax S00—1000 M, BOIMOKHO
MEHbIE, OCHOBHBIM BHIOM ABHXKEHWA MOMICMHBIX BOA SIBAACTCA (QOp-
MHPOBAHHE JNHHEHHO-TOKANBHBIX CYOBEPTHKANBHLIX ITOTOKCB, CBA3AH-
HBIX € 30HAMW NOBRILIEHHOH TPeWHHOBATOCTH M MPOHHULIAEMOCTH
(cM. puc. 2.3). B nipeaenax 30H paspblBHBIX HAPYIUEHHI CBEPXINYOHH-
HOCO 3AN0XeHHst (NPOHHUKAKWMX Yyeped BCIe TONWY 3eMHONR Kophbt)
ABMNeHHEe MOTOKOR NolleMHBIX BOD, BepOSITHO, B pELL[H}DIJlEi?i cTeneHy
CBSIZAHO ¢ POPMHPOBAHHEM H36GbITOYHBIX JABMEHHUH B 30HE NMOAEMHbIX
BOI B HALKPHUTHYECKOM COCTOSHHE (THAPOAHHAMHWYECKHE YCIOBHA Ha
HHHEH TPAHMUIE 30HBI MOJHOTO HACBIIUEHHS}, a TAKXKE ¢ NOCTYNIEHHM-
eM MaHTHIHBIX hmounoB. TToa ¢hrotdom B STOM CAyYae MOHHMASTCH
NOAHKOMMOHCHTHAA CMECh JETYUUX BELUSCTE, CYIUECTBEHHEIM 3/¢-
MEHTOM KOTOPO#H ABAALTCS BOAA B HATKPHTHUECKOM COCTOSIHHH WM
OpOAYKThI €€ TePMUUECKOH (CBOOOIHBIE BOMOPOA M KHCNOPOR) W
IMEKTPONHTHUECKOH (MpoToH H*, ruapokcunt OH™ U KHCIOpOAHBI
nod O mHccourauri (OcHOBL ruaporeonoriu, 1980).

CobCTBEHHO cengoudeckuil KPYrOBOPOT BOIb! B NOIA3ZEMHON THIPO-
cipepe HEepaspLIBHO CBA3AH C WCTOPHEH PA3BUTHA 3€MHOW KOpBl H
3emMhn, OCHOBHBIMH reoJOFTHYECKHMU MPoUeccaMi, OnpeIeiaiommHMi
GopMHUPOBAHKE, MACIUITADBLI W HHTEHCUBHOCTH FEOJOTHYECKOrQ KpPYTo-
BOPOTA BOABL, SIBAANOTCH MPOLECCH OCAIKOHAKOITIEHHS (CEAMMEHTO-
FreHe3), TUTOreHesa M MeTaMopg3Ma ropHbIX MOPOA, A TAKKe mpo-
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LECChl NOLICIEHHS OKeAHHYECKHX BOA B PH(PTOBLIX 30HAX OKCAHOB C
NOCACAYIGILUMM NEPEMELLEHMEM M MPeOdPasoBaHMEM ITHX BOA B IOpPO-
NAX OKeAHHUYESCKOH M KOHTUHEHTANLHOH Kopbl (KHploxvH, KopoTkos,
[MasnoB, 1988).

PopMUpPoBAHNE OCAIKOB B BOAHOH Cpede (YIacTKH OCalKOHAKONAE-
HHH B MPELenax CyUIH, OTKPBIThIE U BHYTPHKOHTHHEHTANMLHBIE MOPS,
Mupopoit okeaH)} HeH30eXKHO COTIPOBOKIAETCH “CBs3biBAHHEM™ M “‘3a-
XOPOHCHHEM ™ BOABI COOTBETCTBYIOWIETO BacceiiHa OCaAKOHAKOMICHMS,

46 YacTh I. MopsemMHbie BOAbI KAK 3NeMEHT MMapocdepbt 3eman

00BEM KOTOPOH onpeaeaderca 00beMOoM (MACCOH) U BeAHYHHAMKH 00-
ELCH NOPUCTOCTH CECACOCAAICHHOIO DUk,

B 3aBMCHMOCTH OT MPAHYIOMETPHYECKOTO H MHHEPATOro-reoxHMH -
YECKOrQ COCTABa OCAOKOBR 3HAUCHHE OOLIEH (ODBEMHOI) MOPHUCTOCTH
M COOTBETCTREHHO MOMHOM BAATOSMKOCTI (CM, I, 3), yUUTBIBAFOLLICH
CYMMAPHO KOJNHYECTBO CBOOGOAHOH M (PM3MUSCKM CRI3AHHOH BOAbI,
HiMeHaeTea ot 30 ao 80% u Honee.

Mo cyuwiecrByywnm npeactaeiaeHusmM (H.b. Baccoepwu, B.B. My-
XWH M 1p.) MpouUecchl YMAOTHEHHA TMHHHCTLIX AOPOA H CBH3AHOC C
HHMH OTXKATHE NOPORBIX BOA HAHOONEE PeIKO TIPOHCXOIAT B BepXHEH
YACTH pa3pe3a H € MOCTENSHHO YMEHLIUAKIEHCT HHTEHCHBHOCTBIY
NpoaoEKatoTcA 10 ryouHbl 3000—3300 M 1 Sonee. Tak, npw norpy-
AKEHHH CBEXEOCAXKIEHHBIX WIOB Ha MIyOHHbL a0 100 M BeanumuHa 00-
LIeH MOpPHCTOCTH yMeHbiaetes Ha 30—40% (ot 70—80 no 40—45%),
APH 3TOM OTAHMMAKIWHCCA NOPOBLIC PACTBOPbLl AOCTYNAKT INTagHbBIM
o0pa3oM uepe3 TONLLY NMepekPbLIBAIUUX HEYNNOTHEHHBIX nopoa o6-
paTtHO B Gacceiin ocankoHakonseHus. Ha rnybunax 400—500 M no-
PUCTOCTL yMeHbliaeTca no 36—40%, k tnybune 2000 M — no 20%,
3000 m — g0 0% v MeHee, elue ryoXKe NMOpPHCTOCTh TOHKOIUCNEPC-
HbIX {FMHHHCTHIX) NOPON B Npouecce X VMAOTHEHHS H AMTH(PHKAUHH
VMEHBLIAETCS A0 NEPBLIX MPOLIEHTOB. YMeHblUeHMe MOPHCTOCTH TOH-
KOAWCMEPCHBIX MOPOAd OpH YMNAQOTHEHUW TMPHBOAHUT K OMMCAmiio W3
HHX GonblIHX OGHEMOB NOPOBLIX BOA, NOCTYNAKLWIMX B MNOAIEMHYI)
ruapocepy. TlpUyem ecan Ha nepBbix CTAAMAX YIUTOTHEHMS OTXKHMA-
€TCH CBODOAHAA W PLIXIOCBAIAHHAS BOAY, TO OPH NaBJISHMAX M TEMME-
paTypax, XapakTepHbix ana rayoud 3000-—5000 M, BO3MOKHO OTXAaTME
BOAB] NPOYHOCBSI3AHHON € YacTHUAMH MHHEPaNbHOIO cKeaeta. Kpome
COOCTBEHHO NMPOUCCCOR OTHATHA NOPOBLIX BOA AONOAHHTEALHEIC (BCCh-
Ma 3Ha4YUTENMbLHbIe} 0OBEMBl BOAbL! BLICBODONNAKTCA W3 FMHHUCTHIX
NOpCA B Pe3yibTaTe AErMAPATALHH MW JHTOFCHETHYECKMX M3MEHCHHH
COCTABA [MUHUCTLIX MUHepanok (OCcHOBLL ruaporeonoriu, 1980).

p'!:l.l".l"l]‘,'l'l"l"\'l.l’ LOsnd Llltj' rl‘ll:lnﬂlll'l‘-.‘i'l‘i aTan MrAaoaanmridAiudaTtiy g avrraDaastmTa
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc... 49/464



09.08.2022, 12:38 vsevolozhskiy_v_a_osnovy_gidrogeologii_compressed.pdf
L G %% WL D LFF L YL R II'\.-'-.-"I.IIJ'I Kl g FEiL1 [IRSLWAY LN I B RO LR Wy W I\I.."_‘f L UDU}JU 1CL

BOIbl, CBSI3AHHBLIH C 3aXOPOHEHHEM W OTAKATHEM NOPOBBIX PACTBOPOB,
HOCHUT HA3BAHHE ceduMennto2enHo20 {WAH 3AHIHOHHOTO), W MoA3eM-
HBI¢ BOAB!, 0DPA3YIOWHECA B PE3YBTATE ITOrC NpoUecea, HA3LIRAKOTCS
cedumenmoceniomi (CEIHMEHTALHOHHBLIMH),

HanbHeHWiee NOrpyXeHUE OCAA0MHLIX NOpoa B rAyGOKHX reoo-
FHYECKHX CTPYKTYPAX (HU3BECTHH CTPYKTYPhl, [e MOLWHOCTh Mopon
ocagovHoro vyexna nocturaer 10-—15 kM v Gogee) conpoBoxkiaeTes
npoueccaMi HUX memamopgusauuy (PErionaTbHbIH MeTamopthuim), B
PC3YABTATC KOTOPOrOo MNPOHCXOAHT AafbHeHWEC “00e3BOKHBAHHUE™

Mraea 2. Coctae n cTpoexne NoazeMHoid rmngpocihepol a7

FOpHbLIX NOPOI H CBABHHOE € 3THUM POpMHpPOBAHHE CBOBOAHLIN (?)
Noa3eMHblx Boa. PopMHpoOBaHUE CBOGOIHOK BOAbI MPOUCXOAMT B pe-
3VALTATE OCBODOXKAEHHSA OCTATOUHBIX KOJHYSCTB MPOUYHOCBA3AHHOH
BOObLI, COXPAHHKOLEHCA HA CTAAHMM NONHOH AMTH(MMKAUHK OCAmOMHDBIX
nopon (NpeanonoXHTENLHO 40 3% 0T 00bEMA MOPOALt), 4 TAKKE “Oc-
BOOQKIACHHS KPHCTANAH3ALUMOHHLIX, LEOAHWTHBIX, a8 BO3MOXHO, U KOH-
CTUTYUMOHHBIX BCA NMPH NEPCKPUCTAAIMIALKMHM KW ASTUApaTaumMi psda
CIHHUCTBIX. MUHEPAIOB B NMPOUECEe MPOTPECCUBHOTO MEeTaMOpdaMa.

[lo cOBpEMEHHBIM OUEHKAM KOAMYECTEO BOMbl, BbIACAKIOWECHCA MpH
MCTAMOP(PI3ALHN HEKOTOPBIX THUMOB OCHOBHbIX NMOPOA (FMAPOCAIOIbI,
MOHTMOPHATOHHUTA, KIOAHHHTA H Ap.}), MOXET DOoCTHrath [5—25% ot
HX Beca.

HaszsBanHbIA 3Tan reonorHYcckoro KpyYTOBOpOTd BOABl MOXKCT pdc-
CMATPHRATLCH B KAUMECTBRE Memamopihocertoee {METAMOPDMOTEHHBIE BOIbI).

TpyHUMNHARLHO APYFOA BETBbKY [EOAOrHUECKOrQ KpYrOBOPOTA BOAbI
B 3EMHOMH KOpe ABJSKOTCA MPEANONaracMble NpoUecebl NOMCLEHHA
OKEAHHYECKHMX ROA B TIpenenaxX pH{TOBHIX 30H OKeaHa ¢ MOCRenyio-
IUHM YUACTHEM HX B NPOLECCax CEPAEHTHHH3AUWH MAHTHHHLIX NTOpoa
H QOPMHPOBAHHST OKEAHHUIECKOH KOPbI, 3aBEPLUEHME ITOH BETBH T€0-
NOTHYECKOrG KPYroBOPOTAa BOMLE C €€ BO3BPALIEHHEM B MOBEPXHOCTHYIO
ruapocdepy NpeancJoKHTENbHO MOXET ObITb CBSI3AHO C MPOLECCAMH
ACCEPNEHTHHU3AUMKN (IerHApaTallHH) NOPOA OKEAHHMECKOW KOPLI NpH
HX MOPYXeHHH B paloHAX TAYOOKOBOAHBLIX KenobOE M BYAKAHUUECKOK
ACATERBHOCTHID, KOMHUECTBEHHBIE OUEHKM MAccChl BOObI, NMPHHHMAK-
lUeH Y4YacTuce B JAaHHOH BeTBHM KPYIOBOPOTA M BO3MOXHBIX CPOKOB
“RONCODMEHAT HBASIKDTCS B HACTOALISE BpeMd BECHMA NpHOAMKEH-
HeiMA ([lasaos, 1977).

B sakiioueHue caeayeT OTMETHTb, YT GPOPMHPORAHHE THAPOred-

TJOTrHMUYSCKOrO W reonortiueCKoro KpvropopoTa BOALI B 38 MHOM KOope
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NPOUCXOAHT, €CTECTBEHHO, HE WIONWPOBAHHO, A B YCNOBHAX HMX Tec-
HOMO M MOCTOSHHOMO B3aUMOACHCTBHA. BrknwoueHue “atmocepHbix”
{METEOPHEBIX) BOA B re0JOrnyeCKMi KpyroBopoT NpOHCXOAHT MyTeM
“3AXOPOHEeHUs” BOAbl ¢ BHOBb QOPMHPYIOIUHMHCHE OCANKAMH H MYTEM
HHCXONALLEH (PHALTPRUHH CRODOIHBIX TPABHTALLHOHHBLIX BO4 NO Mpo-
HHLLAEMBIM 30HAM TAYOUHHBIX H CBEPXIMYVOMHHBIX PazloMOB npeano-
JOKHTENBHO IO 30HBI [I0A3EMHbIX BOM B HAIKPUTHUYECKOM COCTOAHHH
M, BO3MOXHO, TayOxe (cM. pue. 2.3).

C Apyro# cTopoHH, CeAHMEHTOTCHHBIE, MeTaMOopdoreHHble W Mar-
MOFEHHBIC BOObL, NEPEX0asA B “CBODOAHOE COCTOAHHUE” MYTEM BOCXOOA-
Hel MIIBTPALMK IO 30HAM MOBBILIEHHOH MPOHHLIACMOCTH {TCKTOHK-
HCCKHC HAPYLUCHHA, JOKANBHEIC 30HLI Fﬂ}’GHHHDﬁ TPCLWUWHHOBATOCTIH,

48 Yacte . NMopsemHsie BOAK Kak 3nemeHT rugpocdepel JemMnu

MOPOALI, COXPAHSIOIME OTHOCHTENBHO BLICOKYK FAPOHHIIAEMOCTH HA
3HAYMTENBLHBIX FIYOHHAX, W T.0.), HEHIDESKHO BOBNEKAKOTCS B CHCTEMY
MNOTOKOB TIOA3EMHBIX BOA, (POPMUPYICIINX Pa3lHUYHbEe BETBH MMapore-
OMOTUYECKOTO KPYTOBOPOTA BOAK B 3eMHOI KOPe W fAanee — B TORepX-~

HOCTHYH rrapocdepy.

Konmpoavnoie eonpocoi k' eaage 2

1. Kaaccuipukauus eudos odbt & OpHLIX HOPOOUX.

2. Tudpoceorozuveckuil paspes 3eMRol KOpbt.

3. Tudpoceanozuneckuii Kpyzoeopom eodei. Clcmema nomoKos Hoo-
3eMHOIX 800 8 30HE HOAHDZO HACHIHERUA.

4. Teoaocuveckull kpyeoeopon godu & 3emuoll kape. (cHoRRBIC MLt
ROG3EMEBIX 800, QOPMUPYIOWIEe €0A0CHYECKULT KPYZ0RUPOM!.

Fiaea 3

BOJTHO-KOJLTEKTOPCKUE CBOHCTBA
'OPHLIX MTOPOJ

OCHOBHbIMH BOAHO-KOANEKTOPCKHMH (THAPOreONOrHHeCKHMH) CBO -
CTBAMH TOPHBIX NOPOD ABTAITCS MX G1420eMKOCHb W HPOHULAEMOCHTD,
CBA3aHHLIE C HAMTHYHEM B MHHEPDANBHOM CKENETS MPAKTHYECKH BOCEX
FOPHLIX NOPOA TaK Ha3bIBAEMOro “CRODOIHOrO” MpOCTpaHCTBA, He 3a-
HATOTO MHHCDANBHBIM BELICCTBOM.
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3.1. CKBaXHOCTb (IYCTOTHOCTb) FOPHBIX [IOPOJ

CpoOonHOE NPOCTPAHCTBC B MMHEpPanAbHOM CKENeTe, MPeacTaBIeH-
HOe MYCTOTaMMH pasiHyHOoH (OpMbI, pasMepa M NeHe3uca, HA3blBaeTCA
CREAMCHOCMBH) (TYCTOTHOCTBIG) TOPHBIX MOPOA H YHCICHHO MOXET ObiTb
OXapakTePHU30BAHO O0BLEMHBIM KOhDHUHEHTOM CKBaXKHOCTH {00wWan
WA AGCOMWOTHARA CKBE[)KHOCTb}

VI'I
v,

3

f = 100%, (3.1)
rie ¥V, — oblurii ofbeM Beex MYCTOT, COAEPKALUHXCS B AAHHOM 3e-
MEHTE¢ NOpHOil nopoasl; ¥, — 00beM 1eMeHTa.

B 3aBHCUMOCTH OT FEeHE3MCAa FOPHBIX AOPOA, 4 TaKXKE Pa3MEPOB,

KORMHYECTBA MYCTOT M APYTHX (PAKTOPOR, NYCTOTHI B MHHEPAIBHOM

Mnaea 3. BOAHO-KONNEKTOPCKWE CEBOWCTRBA FOPHLIX NOPOR 49

CKEACTE MOrylT OBITL COODLMANOLWHUMHCA MEXAY COO0H (OTKPBITLIMH)
HIH H30JHPOBAHHBIMY {3aKpbITbIMK). [TOCKOMbKY ABHXEHHE MOA3EMHBIX
BOO BOIMOXKHO TOMLKO MO CHCTEME CBA3AHHBLIX (OTKPBLITBIX) MAYCTOT,
Tk KiK 33KPbLITLIE MYCTOTH 3AIMOJAHEHDBI BO3AYXOM, mA3OM HIH HMMO-
Ounu3oBanHOIN {BAKYONBHON) BOIOH, HApaay ¢ OOLIMM {aOCONIOTHBLIM)
3HAYEHHEM CKBAXKHOCTH CYILECTBYET NOHATHE KO3(DPHUUIUEHTA OTKpHI-
TOW CKBAXKHOCTH {[YCTOTHOCTH}, KOTOPBIH ONPCASIACTCH KaK OTHO-
1I¢HHe ODILETD O0BLEMA omKpbtimolx (CBA3AHHBIX MEXdy CODOH) NYyCTOT
K 00beMY BCEH Mopoak! {0dpasua) — #,.

Tak kak MPAKTHYCCKH BO BCCX CAYYAAX OMpCcOc/IcHHAA 4acTb obnema
OTKPBbITBIX MYCTOT B MUHEPATBHOM CKEIETE TOPHLIX NOPOL 3aHMTa pas-
JUYHBIMH BUIAMH CBA3AHHOH BOABI, 3AlUEMACHHEBIM BO3AVXOM WJIH
[A30M H HE SIBIAETCA "OTKPBITOR™ LA ABMKEHHMA CBOOORMHOH (rpaBu-
TAUMOHHOM) BOAB, HAPARY ¢ MOHATHIMH “00wWeil” W “OTKPLITOH”
CKBAKHOCTH B TMAPOre0JOrHHM LUHPOKO HCMOAb3YETCA MOHATHE aKmiie-
Hoft (AHHAMMYECKOH) CKBAAHOCTH FODHBIX FOPOi (ﬁ'a}, cnpenentaemon
Kak OTHOWeHHe oOBbeMA OTKPLITHIX NYCTOT, MO KOTOPbIM MPONUCKOMRHT
{MOXKET TIPOWCXOIHTE) JABHXKCHHE IPABHTAUHOHHOM BOALl, K ODBLEMY
BCEH NMOpOabL (0Opa3ua).

B obiuem cayuae BeaHUYMHbLL OBWER, OTKPLITOH 1M AKTUBHOW CKBAX-
HOCTH ONPEeasNATC COOTHOWEHHEM

. ;ann:: . (3-2)

npu 31O0M COOTHOLWCHIAC 3HAYCHHH DTKphITDH H aKTHBHOH CKBaXHOC-

- -
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TH TOPHBIX MOPQA OMPEASNSETCH MIABHLIM COPA3OM MPEeO0Naaaiouin-
MH pasMepaMHd NYCTOT. B zaBucuMocTH oT AHAMETPA (D) nmycTor WM
HX LUUPHHBLL (L) A1 O0YCTOT, MMEIOWMX NTHHEHHYID (OpMY, OOBIUHO
Pa3IHYaloT TpH BKAA CKBLKHOCTH (Tabdn. 3.1).

Tufiauwa 3.1

Buvasl CKEAMHOCTH (NYCTOTHOCTH) MOEHEIX NOPOA B 3ABMCMMOCTH OT PASMEPOE
i Chpacouioe pyiosodemen. 979

Bua dnametp HInpura CoornolIEnNe OTKPBITON
CEBAKHOCTH meToT D, MM F M AETHBHOKH CKBARKHOCTH
CyOKanuAasIpHas menee 0,0002 | menee 0,000 fon; /=0
Kannanspras 0,0002—=0.5 0001 =025 n <A,
CpepsxanunaspHasn Gonee 0,5 Gonee 0,25 ",=n,

OueBHIHO, 4TO B MOPOIEX CO CBEPXKATIWIIAPHOH CKBAXHOCTHIO
B NYCTOTax KPYMHBLIX pasMepos {Ttaba. 3.1} yacTb c¢BoBoaHOro npo-
CTPAaHLTREA, 3aHATasl BCCMH BHAAMM CBAZAHHOH BOAbLI, OTHCQCHTE/ILHO

50 Yactb |. Mogsemubie Boge Kak shemeHT rugpocdiepe 3emnmn

HHUTCKHA B CPaBHEHHH ¢ ODWIHM ODBLEMOM NYCTOT (a1 =), B Ka-
MHATAPHBIX OYCTOTAX B 3ABUCHMOCTH OT WX pas’MepoB pOib CBHZAHHOM
BOABL, B TOM 'TMCIE KaTIMANAPHO-CRAZAHHON ( KANKIASPHO-PAZOOLLEH -
FHafA BOoAa), MoKeT ObITh BecbMa CVUIECTBEHHOH (n,< #,). B Noponax
C CYOKAMUNNHPHON CKBAKHOCTBIO B NPEAS/ILHOM CNYYAa€ BCE CEYECHHE
NYCTOT MAHEPANBHOTO CKENeTA MOXKET BbITh 3AHATO CBIHHON BONOH
(n,=0).

OCHOBHbBIMH MOPPOMETPUUMECKMMIA BHIAMM CKBAXKHOCTH TOPHBIX
NOPOa, KOTOPBHIC OMNPeaeIsaOTCH FeHEe3HCOM NOopoIdbl H YCNOBUAMH ee
INHISHETHYCCKOrNo Opeodbpa3oBaHHA, ABIAKTCI NOPHCTOCTh, TRCLIH-
HOBATOCTbL U KaBEPHO3HOCThL, B cooTBEeTCTBHMH ¢ nNpeobaanaHHeM TOro
MAH HHOTO BHIA CKBAKHOCTH {THNA OVCTOT} BCE TOPHBIE MOPOALE 3EM-
HOH KOpbl NOAPA3ACAAIOTCH Ha NMOPOLbl (CPeibi) NOPHUCTHIC (NOPOBLIC),
TpeLUUHHLIE, KABEPHOBLIE W CPeabl D0Aee CAQKHBIX NEPeXOAHEIX TUTTOR
C HANMHUMEM ABYX HAH Qonee MOPPOMCTPUUECKHX THIOB CKBAXHOCTH
(NOPOBO-TPELWHMHHBIEC, TPEIIHHHO-KABSPHOBBLIC W Ap.).

B conpeMEHHOH THAPGICONOMHMCCKOH AUTEPATYIC CKRBIAHOUTE FOPHLIX NOPOI
Yl B RIEART OOWHA TIOHATHEM MOPHCTOCTE (ODILES NOPHCTOUTE, OTKPLITAN, KOox])-
PuiHeHT opucrocm o Tel ). MCTOPHYBCKH 3TO CRYRIHO. BEPOSTHO, € OILHBOUHB M
NEPERONON NOHATH "1INCTOTHOCTE B paboTe O Meitnnepn (1935) v snnaetca He-
BEPHRBIM, TOK KAK B FIOM COYUAE HISBAHHE TONEKD GAHOTO F»i(‘lp[l](_‘lMET[}H'IEL'I'{{}I"{} Bl
NYCTOT HEMNOARYETCH B KiHCCTRC 0So0Warowero notaTis, KpoMs Toro, ¢ 5TuM chRstsa-
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HO HCOOUBOBIHASG Pl HEBSDHEBIY MO cMBICAY TepMHAHOE B TOHATHH "TPELLHMH HA$
HOPHCIOCTE . {77, “Cpena ¢ ABOHHON HOPACTOCTLHY. WO T4,

[lopucmeomu ropHEIMK NOPOAaMK (B THIPOTEOJOTHH YALULE HCMNOJb-
3yeTCd MOHATHE “MNOPHUCTBIE Cpedbl , HMAM “cpelbl NOPOROTO THMA )
HA3LIBAKOTCH TOPOILl, ¥ KOTOPbIX ¢BODOAHOE NPOCTPAHCTBO NPEACTAB-
JIEHO PasiHUHbIMK N0 pazMepaM (ycnoBHO MeHee 1.0 mMM) ayctoTamu
HIOMETPHUECKOH (popMbl.

MeHEeTHMECKH MOPHCTOCTE TOPHBIX NOPOA MOXET OblTe NpPeACTaB/e-
Ha MYyCTOTAMM CVILUECTBEHHO Pa¥IMMHOIG THNA: MENKIEPHOBAA NOPHC-
TOCTE OCAJO0YHBIX PBEIXAEIX H CJ]EIGOCLIEMEHTHP(}B&HHI:]X nopoa, Ces-
JAHHAA ¢ HenAOTHOH YAAKOBKOM 3epeH (4AcTUU) MHHEepPANbHOIO CKe-
JeTa; MOPUCTOCTL, ODPA3YIOWANCS MPH OCTHIBAHHM W CBA3AHHOM ¢
THM YMCHBIHEHHH 0ODEMA MATMATHYECKKX MMIHbLIX TIOPCA, O Takke
AOPUCTOCTD, CBHXHHAN ¢ TIPOUECCAMM TTHTeHETHYLCKOTO M3MEHEHHA
COPHBEX NMOPON (NEPEKPHUCTATH3ALNGA, BbIIIENAYHBAHHE PACTBOPUMBIX
3CPEH MHHEPATBHOIO CKENeTa, PasyrUVIOTHEHHE MNPH YMEHbLUCHWH [aB-
JIEHHS W ap.).

XapakTepHble 3HAYEHUS OOWEH TOPUCTOCTH PA3NUUMHLIX THIOB
rOpHBIX TIOPOA TIPUBEICHbB B Taba. 3.2.

Mmasa 3. BogHo-KonnexTopCeKke CBORCTRBA FOPHLIX Nopon 51

Taduiua 3.2

3nauennn koathdMLMEHTa NOPUCTOCTA FOPHEIX NOPon,
( Chpaaousioe pyrosodemen, 19749

Mopoas Cpennda
ROPHCTOCTL, T

Habl rannveTbie 50,0
CreAne UK Teopi 50,0
Pasahaipie THILL novs 35,0
Meckn 35,0
Mopose pepsueil weyu fléee. AccOmMaee CyrmiKm £5.0
SOHB BBIBC FPHRAH M3 MNokpopHBbe CYTAHHKH 35.0
FaniHbl 5.0

[Tecky prIXIbIC 25--351

Mecyannkn 10-20,0

Ccaminve Nopodel IAHHB 20—40.0
[ng 1.0
Mo 0.4
Onoka 5.0
MeTtaMopdu ecke nopoat CliaHu FTHHNCTLIE 1 AP, +0
KBApUHTE, THEACKE, MpamMon 0
TToppHpHTEI 2.0
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MarMaTHIceKHE OOk {‘pamwm, CHEHNTHI 1.0
Siipyaneel 2.0
FIHTPY3HBIL 1.0

B kauvecTse TUOHYHBIX #Oopoebix cped OOBIMIHO PaccMAaTPHBAKOTCH
TOABKO OOMOMOYHbIE {KNACTHYCCKHE) FOPHBIC TIOPOAbl, NOPUCTOCTL
XTTOPBIA, KaX DLIN0 YKI3AHO BHINE, ONPELALHReTCH HATHYMEM NYCTOT
(NOp) MeXaY 3epHAMH MHHEPATBHOID CKENeTa, HMEIOIUUMH PAMTHYHYIO
hopMY U pazMephl {FpaHyIapHbIe Cpedbl).

. Obwas nopuctocTe (Ko2pdminenT odweil nopuctTocTh) 0bno-
MOUKLIX MTOPOA ONpenendercd riasHpiM 00pazomM PopMOH yacTuu,
CTEMEHBIO WX VIIOTHEHHUH H OTCOPTHPOBAHHOCTLE) W TEOPETHYECKH
ANs TOpPOI., CAOKEeHHbIX OJHOPOIHBIMH MO paiMepy YacTUUaMM Tipa-
BUALHON (DOPMDI, He 3aBHCHT OT pasMepa YacTHLL.

Tak, nas OAHOPOAHBLIX “ACTHL WLIAPORHAHOH QOPMBI NPH WUX HeE-
MNOTHOH ynakoske (puc. 3.1} koadduuneHT oblieil NnopUCTOCTH, Of-
pﬁﬂﬁ'ﬂﬂ&h&blﬁ M3 COOTHOUIEHHWA

3
d - a

o = = 100 = [1 - %)100 = 47,7%, (3.3)

rae d — aMameTp YacTHUbl (cM, pHC. 3.1), HE 3aBUCUT OT AUAMETDA
CaAMHX “acTHL,

52 Hactb I. Nop3eMHbIe BOAL KAK INEMEHT FHApOCcOeps 3emni

Puc. 1.1 KvOnueckoe {{)

u poMbopHaHos (7)) pac-

MONGKCHAE YlCTHIL IPYH-

Td WHAPOBHAHOHW QopMEl
(no P. o Yuomyy

nDC]('CI',Hb.l'ui},fI PeANbH LIE 00JOMOUHBIC nopoabl MOTYT COCTOATHL K3

MACTHLL pe3Ko Pa3aHUHOW copMbl K pasmepa, KOMppHLHEHT 0D1IeH
MOPHCTOCTH TakHX Mopold HIMEHACSTCA B obeM cinvyac b HHHPOKHX
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npeaenax daxe BHE 34BMCHMMOCTH OT CTENeHHW YIUIOTHEHWH ocaika
(cM. Tadbn. 3.2).

MakcuManbHele 3HaveHHA obuwed nopuetocTi {(30% M Gonee) xa-
PAKTEPHE ANl TOPHBLIX TOPOd, CNOXKEHHBLIX MUHEPAIbHBIMUY YACTHIEA-
MW HeNpasuIbHOH MIKW “uellyHuaToi™ (popMbl TIPH MX OTHOCHTENEHO
HETUNOTHOM ynMakoeKe. MHHHMANLHBLIE 3HaueHHs (0o 10% u MeHee) —
Al Nopoa, CNOKEHHBIX MHHEPATBEHbBIMK YACTHUAMM CYLIECTBEHHO
PA3JIHYHBIX Pa3MepoB (HEONHOPOIHBIH MO KPYMHOCTH OGAOMOMHBIH
MATEPHAN), HAM ANA TeX CAYUAER, KOTAa cBODOAHOE OPOCTPaHCTRO
MEAY 3EPHAMMK CKeJNeTa YACTHYHO 3arQAHEeHO MWHEPaNbHbIM BelLLECT-
BOM (UEMeHTOM) {pHC. 3.2).

OcHOBHBIMH NpoueccamMi, ONPEISIsIKOWLMMHE YMEHbILEHHe O0LLEH
MOPHCTOCTH OOMOMOUYHLIX [10POA, ABIAIOTCS PRIOMHERHe U UeMEHIARHsS
NOPOBONG MPOCTPAHCTEA.

CHHECHHC 00IEH FIOPHCTOCTH 0BNOMOMHDBIX MOPOA NPH YILIOTHEHHH ONPLLeIicT-
il NE TOUBLKO BCAHYHHON YOJMOTHAKIIETD JABNCHUA H BPEMEHEM €rQ BOIICHCTEHY,
B pcwakouield cTCNeHH WHTEACHBHOCTEL 3TOM HPOLECCCa OMPENEnHETeH Takxke (hopmoH
H PAIMEPAMH 3CPCH, X MHHEDILHLIM COCTIBOM H CTPYKTYPOR TMOPOBOTO TPOCTRIH-
CcTHa TOPOAW (pHc., 3.2, 3.3).

Hemenmauua cBOOOAHOIO NPOCTPAHCTBA MEXAY 3€pPHAMH MMWHE-
paNbLHOTG CcKeneTa {(O0pa3oBaHWe MHHHUCTOrO, KApOOHATHOTO K APYrHX
BUAOB LIEMCHTA) BO BCEX CAYHAIX NPHBOAHT K OTHOCHTCAbBHOMY
YMEHBLUEHWIO Hopucmociny 00AOMOYHBIX MOPO4. B [TPEASBHOM Cly-
ag OO e NOAHOrO WCUS3HOBEHHA {CM. pHc, 3.2).

naea 3. BOQHO-KCANEKTOPCKWE CBOWCTBA MOpPHbIX NOPOA 53

d
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CE X279
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Pruc. 72 XaApakTep H O BLIL TOPHCTOCTH TOPHBIN NOpLE f — Xopollin oTeopTHPOBIHHbLIE
OCIAKH C BLICOKOH MOPHCTOCTRIO, 2 — MO0 GTCOPTHPGHIHHES © MLI0H MNOPMCTOCTLIY,
J — OCGLIKH. FOPHCTOSTE KOTOPBN YMEHBIUCHA B CBAIH ¢ YACTHUHOH UCMEHTIALRSIH
CBGUOANONG NPOCTPAHCTRA., 4 — BLICOKOMOPHCTHE OCRUKH, CNOKEHHBIC MACTHILEAMK Ye-
WYHUATOH WK AUCTOBHIHOMH hopMbl: F — TO KS NPH YITAOTHCHHH ¢ POk YMEHDUISH -
HOH MOPHCTOCTLIO. & — CAADCIOPHCTRIE OCAKH © DAIGHRM THIOM UCMCHTH, 7 — N0-
PONEL C IVCTOTHOCTBHO, ONPCICAAEMOA NPOUSCCAMIT BLOIUCTTHEAHHA { KaBEPHOTHOCTHIO)!
& — NOpoibi ¢ MYCTOTHOCTBI. CRAMIIHONH C HANHIIHEM TPELUHHORATOCTH (1o O Medn-
wepy, F913, ¢ HaMeHeRHAMED

2
nh 200 400 600 Kricm

0 1000 2000 3000 4000 5000 A,m

| T e 2 L 3 e 4 |15

Puc, 3.3 HeodpatuMmoe YMCHBITIEHHS KOSQWPHUMEHITA (10PHCTOCTH DCANQIHBIX MTOROA ©

yonmoi (no BM. dodpoinary, 1970 ] — TCOPCTHYHCCEMC KEPHBBIC; 2 — TPCTHHHBIC

IMHACTEE noponk Cepepo-Bocrounoro [peakaskany. J — necucHWKH, 4 — HiBecT-
Hsikw;, 5 — mepredn; B, — koxpPHUHEHT HCODPATHMOTO YINOTHEHKA

54 Yacte L Nogsemibie Boasl Kak 3nemedT rugpocdepsl 3emnu

Mpu ananmuie rpadUka rPAHYIOMETPUUECKOND COCTARA HEOAHOPOMI -
HbIX OOJJOMOYHBIX MOPOI B KAYECTBE TaK HA3LIBAEMOrQ agipexmusrnoco
JUAMETPA 3EPeH, ONPeNesiOero No CYWECTBYIOWHM NPeICTABNEHHMAM
BENMUMHY DPEKTUBHON NOPUCTOCTH TAKUX NOPOA, OBBIMHO Paccmar-
PHBAETCH OHMAMETP 4acTHL, cocTasisiiowmx (0% olwero peca obpas-
ua. B CBH3H ¢ 3THM B pside CIyMaeR JAXKE KpYMHOOBAOMOYHbIE NOPO-
apl (Taned HHUKH, TPYDOISPHHUCTLIE NecKH W Ap.) ApH COdePXKAHHUH
MeKUX (PAKUMH (MTBNEBATBIE W THHHCTbIE YACTHLIM) A0 20—23% ot
OOLLETO BeCa MUHSPANbHOTO CKENIeTa NOPOIbl, XapaKTepUIVIOTCsS HU3KH-
MH 3HAYeHHUAMH KO3(pUUHEHTA AKTHBHON NOPUCTOCTH, TUITHUHbIM
ANsT TOHKOAMCNCPCHBIX MOPOL.

B kauecrse Cpel TPELUHMHHOIMO TUNA PACCMATPUBAOTCH AWTHUPOHLHN-
POBRHHbIE OCAROYHBLIE (MPH OTCYTCTBUM MEPBHUHONH CeAWMEHTOMeHHOH
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MOPHCTOCTH ), MCTAMOP(IHYECKHE H MATMATHUECKHE FOPHBIE TMOPOIbI,
CKBaxHOCTb {MYCTOTHOCTbH) KOTOPbIX OMPEACAACTCS MTABHbIM 0O0Pa30oM
HATHYHEM TPCLLMHOBATOCTH.

OCHOBHBIMH TCHETUYECKHMMH THNAMM TPELLWHOBATOCTH, ONpeIenstio-
WHMHKH TPELWHHHYK CKBAXKHOCTD YKA3aHHLIX THIOB TOPHBIX Nopoa,
HABNAIOTCH. IKIOCEHAGA TPELWHMHOBATOCTb, (POPMHPYVIOWANCA B BEpXHeH
YACTH TEOMOrMUECKOro paspesa B pesyNeTaTe NPOUESCCOB BblBETPHBA-
HHA W PA3YMJOTHEHHH TOPHBIX MOPOA MPH YMEHBLLIEHHW HAMPY3KHM OT
BRLUENCHKALUMX COCR (DPOINA); MeKrorUHecKdas TPEILHHOBATOCTb, B
TOM YWCNE OOLWAsT (NAAHCTapHaA) TCKTOHMWYECKAsl TPEWHHOBATOCTD,
TPCLUHHOBATOCTh, (DOPMHPYIOLIAACH B 30HAX TCKTOHHUYECKHX HapyLIeHHH
(NPUpainoMHast), 4 TAKXKE B CBA3M C NPOLCCCAMM CKIAAKOODpa3oBaHHH
(CKNAnuaTasl WK COCKNAaAUaTas TPEULHHOBATOCTL);, duaceHemuieckas
TPCLUMHOBATOCTDL, ODPa3vIOLLASCA B NPOLCCCE JAUMTHOMKALHKY (LEMSH -
TAUUA, VIIOTHEHHE) OCANOYHBIX TOPHLIX TIOPON; CHHZCHEMUHECKAT TPe-
[UMHOBATOCTE (OTREALHOCTD), (POPMHPYIOILAACH NPH OCTHIBAHHU K
YMEHbLUEHHH ODBEMa MATMATHYECKWX MOPHBIX NOpoa.

KoauuecTBeHHO TpelUMHHAA CKBAKHOCTL FOPHBLIX MOPOA XapaKTe-
PH3YETCA TEMH KE TIOKA3ATENHMH: 001as NYCTOTHOCTh, OTKPLITAA, aK-
THBHas1, OQOHAKO B ¢BA3H C MOPOCTPYKTYPOIR NYCTOT (3HAuUHTebLHas
JIHHEWHAH TIPOTAKEHHOCTD TPELWMH, MEPECEYEHHE PAIHUHEIX CHCTEM
TPEWHH W 2P} And TPEURMHHBIX Cpell, KaK MPaBWiO, HE XapaKTepHbl
CYLLeCTBEHHLIE PATHYMAS MEKAY 3HAYECHHAMH O0WMed H OTKPLITOH
CKBAKHOCTH.

3Hu4eHHs Ko3ppuumeHTa odweil NyCTOTHOCTH TPELUIMHHEBIX Cpel
ONPEASNAIOTCA HE CTOMBKO HATHAYHEM OAHON MNMH HECKOMBKHX CHCTeM
TPElUIHH, KOJAWYECTBOM TPEeUHH Ha eAWHWLY MACLIAAH HIW o0beMa
FOPHOH NOPOABl, CKONbKO WHPHHON OMEpsipbsiX TPEUIWHHBIX KaHaJIOB
{(packpbiTieM TpewmH). inprHa packpbiTHs Tpeluud onpenensger

Fnaea 3. BoAHO-KONNEKTOPCHUE CROWCTRA FOpPHLIX NoOpoj, 55

TAKAKE COOTHOLIEHHE MeXxay oOWeH ¥ akTHBHOHW CKBAXKHOCTBIO TpPE-
WHEHHBIX cpen (eM. TadA. 3.1). B COOTBETCTBHM € 3THM NPH YBEAHYEHHH
MAACTOBBIX JABNCHHA (CKATHE, 3aKPBITHE TPESWMH) MPOMCXOANT, KakK
npaprno, oNpCiacACcHHOC YMCHBLWICHHS CKBAXHOCTH TPCWHHHBIX CpEi

H,

Ha0BOPOT, NPY YMEHLLIEHWH JABAeHH (pa3yni1oTHEHHE, pACKPbITHE

TPELLHH) BOIMOXHO CYILECTBEHHOE YBeAHYEHHUE MX ODIUSH M AKTHBHOH
CKBAKHOCTH (MYCTOTHOCTH).

[ToMunMo YINJOTHEHHA {(CxKATUA, CMBIKAHMA TPEWIHH) YMEHBLUCHHE

CKBAAKHOCTH TPCUHIMHREBIX CPCA CRH3IAHO [TTABHBIM OﬁDHBUM C pa3BHTHEM

npy

OeCCOnB KGAbMATIALHHA A UeMSHTAOHKH Tpel_l_ll-l H.
Krniaopuamn OatnIigamTed ¥NVTHRIEe favaMeTnod fonnee 5 sl Lao-
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MeTPHUYECKHE MNYCTOTHl, (ROPMHUPYIOWIHECST B MHUHEPATBLHOM CKeneTe
TOPHBIX MOopod TMaRHEIM 06[]330M B Pe3VILTATE BEILIENAYHEAHHA JIETKO-
PACTEOPHMbBIX COSAHHEHHH, MHHEDAILHEIX BKAWYMCHHHA, 3epeH (U3BecT-
HSIKH, THNCK H Ap.). B onpeaeacHHOM Mepe (hOpMMUPOBAHHE OTIEALHBIX
KPYTIHLIX NMYCTOT THITA KABEPH MOWKET OLITE CBA3AHO C YMCHBLUEHHEM
obbeMa MarMaTHYECKHX TOPHBIX MOPeA TPH OCTHIBAHHMM, 4 TakKxke C
MeXaHHUYECKHM Pa3PYLUEHHEM CTEHOK TPEelluMH (Y3/1bl NepeceueHHs
TpewMH). Hanuuue kapepH B 3HAYUTENBHOI CTEMEHW YBETWUHBAET
OOWIYIO (OTKPBITYIO, AKTHBHYIO) CKBaXXHOCTH FOPHBIX MOPOA, OAHAKO
OHH NPAKTHYECKH HHMKOr1a He ABAAKTCA €RMHCTBEHHBIM MophomeT-
PHYECKHM THNOM NYCTOT, B CBH3H C M[eM ITH OONbLLWIMHCTBA KABCPHO3-
HBIX NOPOI XAPaKTePHbBl, KaK TIPABHNO, CIOXHbIE THIBI CKBAKHOCTH
(MOpOBO-KaBepHOBAA, TPSIUMHHO-KABSPHOBRA).

3.2. BaaxHocTs H BIaroeMKoOCTh

B cBa3M ¢ HaAnnuvem CRODOIHOID NpOCTPAHLCTRO, HE 3AROAHEHHOPO
MHUHEPLTBHBIM BELUECTBOM, MPAKTHUYECKH BCE TOPHBLIE NOPOIbl Xapak-
TEPHIVIOTCH OMNPEICACHHBIMH EMKOCHHbIMY CEOHCIeami (EMKOCTBIC) W
MOTYT CONEPXKATL {RMENIATL) ONPEALTEHHOE KONHYECTBO BOALI, BO3AY-
X4, ra30B W ApyTHX KHIKOCTEH, TIpMMEHHTENBHO K COOEPKAHMIO MOA-
JEMHBIX BOA 3TO O0IIES CEOHCMEe TOPHBIX NOPCN HA3LIBAETCH G1d206M-
Kocmoro. B OTIHYME OT 3TOMO KOSHYECTBO (O00BLEM MAK MACCa) BOABL,
HENOCPEACTBEHHO COLEPHAWSHCH B DASMEHTE OPHOH NOPOAL!, OTHE-
CEHHOE K OObEMY MK MACCe ITOMC AIEMEHTA, XAPAKTEPUIYET COCHOAHUE
FOPHON MOPOABI M HA3LIBAETCS €€ GIANCHOCMSIO',

Takum 00pazoM, YHCNEHHC BNaKHOCTh M BAArOEMKOCTbH I'CPHOM
NOpeAbl ONPEASAAIOTCH U3 OAHOIT COOTHOWEHHS]

B 3TOM CMBICIE BAATOSMKOCTBIO KAk CBOITCTROM MOrYT ofaa0aTe H rMopHLIE 1O~
POALL, HAXOOSLWHECT B ADCOMOTHO CYXOM COCTOMHHA (NIPH OTCYTCTBHH BTKHOCTH ).

56 HacTs . MNopsemusie BoAL KaK 3NeMeHT ruapocheptl 3eMnu

vli

w(W)=-—"-100%, (3.4)

'
"ﬁﬁp

rae o — oObEMHOE 3HAYEHHe BNaroeMrkocTH ( H — BIamHOCTH) ropHOM
MOPOAbl, JOAH €AHHHUbI, M1 % ¥, — 00beM BOMbI, CONEPKALICHCH
B JAHHOM 3JEMEHTE FOPHOIl Topoabl, cMm®, M3 W T.4.; Voop 00BEM
ANEMEHTA FOpHOR NopoAbl (0Opa3La) B ADCOAKTHO CYXOM COCTOAHHM,
cM3, M* H T.A. (NPH OTHOLIEHHWH MAcChl BOALE K Macce oBpasua noay-

AL BECOROS THAUFHME RMAWHOCTI)
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B ¢BA3H ¢ BO3MOKHOCTBIO HAaXxOXJeHHA B MYCTOTAX MUHEPAnbHOIo
CKeJIeTa MOPHLIX NOPCS pasaHMHbLIX BHMAOB BOAbI (CM. T, 2) M pa3finy-
HO CTENEHBLIO BOACHACLILLICHIA Mmopoisl QObIYHO BblICAAKOTCA CNCAYH)-
LiKe {xapakTepHble} 3HAMEHHSA BAATOEMKOCTH W BIAXHOCTH TOPHBIX
nopoa (1ada. 3.3).

Fafiana 3.3
XapakTepHLIe 3HAYSHUA BRAFOEMKOCTH M BRAKHOCTH rOpHLIX Nopon

BraroemeocTs {BLAKHOCTY) Tlpumeuanne
MHrpOCKQNHUCCKad BAATOCMKOCTEL (FHIpo- | MuKCHMATBHOE KORUYECTBO APOHO-
CEOIHMHOCTL, MAKCHMIUIbHAE THIPOCKO- CBAIAHHOI BOAbI. OOPASYIOWEHCH B
(THYHOCTE) O3, FOPHOH 110p0Ae B pe3vabTaTe npouce-

COk ABCOPOUMH MONEKYT NapootpasHOH
BOMLbl MOBCPXHGCTHEY MHHEPANBHDIX
YACTHLL MPH OTHOCHTCABHON SA4KHOCTH
posuyxa H—[00%

MOKCHMANBHAN MOACKYITPHI! BAAMOCM - Mo A, Jlebeacky, coOTReTCTRYET CO-
ROCTb oy, NCPAAHHIC B TODHOH NOPOIE MAKCH-

MANBHOTO KOMHYECTRA BOALI, YACPAH-
BAOLICHCH MOACKYTHPHBIMA CHAAMHA
HA NMOBEPXHOCTH MHHCPANEHLIX YaCTRL
{YCTAPEHLUCE MOHATHE)

HauMeHnlas RIAroeMEOTE (BGLI.D}-‘HCPH{H- Bﬂﬁ)k‘l—l(?:"l"l:u TDELENASMUA MAKCHM -
BAKOWAA CHOCODHOCTE TOPHOH NOPOIUL) @, | HbIM KONHYECTBOM NPOYHOCBAZAHHOM,
OCMOTHYECKOH,  KIAMHANHPHCO-PA300LIIEH -
HOMl, KADWBIPHO-NONRSLUEHHOR PO

KanuanuapHas knaroeMkocTs o, KonuecTBO ROOb, COOTBETCTRYIOLUES

MOTHOMY 3ANMUIHEHWHY BCCN KATIHANAD-
HBIX NYCTOT (RIAKHOCTE KANMWLIAPHOH
K Mbl)

[Moasas AaroeMKOCTL m, MUKCHMAILHO BO3MOMKHOES KOMHYCCTEO
BOABI (BCE BHABL B3OAB) IPH NOAHOM
3AMNOAHEHHH CBOGOAHOTO MPOCTPAHCTRA
B MHUHEDANLHOM CKEAETE FOPHOW MO-
Pkl

MakcHManeHan PITKHOCTL W) BALKHOCTE FOpHOH NOPOALI, COOTBETCT-
BYHAR NOMHOW BAATMOEMKOCTH

Fnasa 3. BooHo-KONNEKTOPCKHUE CBOACTBA FOPHBIX NOpon 57

Oxomianne mafa, 3.3

BaaroeMKocTe (BEKHOCTE) NMpumeuanne

EctecmietiHag BlakHocTs W, BAUKHOCTb FOPHOH 1MOPoIEl B eCcTecT-
BEHHLIE VCIOBHAX (B JABHCHMOCTH OT
YCROBHH ANCIAHHA MOKET COOTRETCT-
ROGATL JIOOMY VPOBHID BIAMEMKOCTH)
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc...
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FpapUTALIHOIIHAY eMKOCTh
BOAOOTUAYA |4 R=wm, —m,

HELOCTATOK HACBILLEHMHS [ W=, — W,

MNps# 0O0AHOM HACBILWEHHKW TOPHOI NOPoAbl BOIOH (B CAVUAE OTCYT-
CTBHA 3alleMMEHHOro BO3AYXa, raza M aAp.) oObeEM BOAbl, COAEpPKA-
leHea B Hedl, yueneHHo paseHd ofbeMy nyctor (o, = W, =n.). Bo Bcex
APVIHX cAyuAsX (apyrie BeAWYHHbI BAATOCMKOCTH} 0DBEM BOABI, CO-
Aepxaweicy B ropHeO nopofe, 3aBUCHT OT CTPYKTYPbL CBOGOLHOIO
MPOCTPAHCTBA, pasMepa NYCTOT. MHHEPANIBHOLO COCTABA NOpoabl H
APYTHX NapaMeTpoB H HE MOXKET ObiTh ORpPEAeSeH HCXOOA H3 BeNUUN-
Hbl €& CKBAXHOCTH (OGLLIEH, OTKPLITOH WK aKTHBHOM).

COGCTBEHHO THAPOTEOIOTHYECKHM [APAMETPOM, XapaKTepH3yio-
LM €MKOCTHBIE CBOIHCTBA TOPHLIX NOPOA MO OTHOIIEHUK) K BOAL,
ABASIETCH TAK HA3bIBAEMAN ZPASHMAUUOHHAR eMKoCmE (BAATOEMKOCTD)
ropHblx NOopoL, onpelenscMad Kak OTHOWeHHe obbeMa ¢BoBOnHOH
FPABHTALMOHHON BOLI, COAepKALELHCS B odpasue (a1eMeHTe) FopHOH
nopoabl Npd NOJHOM HACbILIEHWK, K 0ObeMy 00pasua. paBnTaumMoH-
Hasl eMKOCTb, ONPEAERASMan NMPH OCYIHEHHH COPHOH NMOPOabl, HA3bI-
BacTCA godoomoaueit 1 MOXKET OblTh pacCyMTaHA KAaK pa3HOCTb MeXay
NOJHOH M HAMMEHBILEH BJAaTOEMKOCTBI), MNPH HACBILLIEHMK TOPHOH
MOPOAbl OHA HA3BIBACTCA HEJdOCAMKOMN HACHIEHNUS, PABHbIM PAZHOCTH
MEXKAY FOJHOH BAATOSMKOCTBHY H €CTECTBEHHOH BIIAXKHOCTBID AAHHO-
ro rpyHTta (cm. taba. 3.4).

Takum oOpazoM, BeaHiuuHa eodoomdauy (U} 3ABHCHT OT CBOKCTB
Camoil ropHOH Mopoakl (ODIAd TYCTOTHOCTL, PAa3MEPBl MYCTOT, CTPYK-
Typa “¢BO0OAHOTO” TMPOCTPAHCTRA, MHHCPANbHbBIF COCTAB H Ap.}, OMpe-
DENAKWHX CYMMapPHOE KOJHUESCTBO Pa3/IMUHBIX BHAOB CBA3AHHOH
BOIbI () W 00BEM BOALI TIPH MOAHOM HaChlUEHUM (). B 3ToM
CMBICAS OHA MOKCT pacCMATPHBATECA KAK OOBEKTHBHOEC C8OHCINGE (rlﬂ—
paMeTp) NaHHOH ropHoll nopoabl. B onpeneneHnoil Mepe BeAHUYHHA
BOACOTAAYMN JABHUCHT TAKXKE OT CKOPOCTH OCYIMEHHA FOPHOH MOpoas
(CKOPOCTH CHHMKCHHH YPOBHA MNOAHCIO HaCblEHHA), NOCKOABKY 3Ta
CKOPOCTh MOXET ONpedc/isiTe (MpH NPOYMX paBHMbIX YCIOBHAX) Qrop-
MHPOBAHUE PalTMYHBIX O0BEMOB KanUWISIPHOW BOAbI (KanHAISpPHO-
MmoapeleHHas Boad).

BB HYacTe |. [Moa3emMHbIe BOAR KaK 3MeMEHT ruapochepbl 3emniu

Bennuuua wedocmampa uaceimenus ()U’) 3aBUCUT He TOILKO OT
OOBEKTHRHBIX CBOMCTR FOPHOH Nopoae! {®,), HO, B OTAHYHE OT HOAOOT-
JAYH, TAKKE OT YCAOBMH 3A1CTAHMS, ONPRACHAOLIINX ¢TENSHb CyLle-

CTREVHOLIUErO HACKIHIEHIA CBGﬁDﬂHDI‘D MNPOCTPAHCTRA BOAOHA. B PeANbHLIX
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc... 61/464
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VCJIOBHMSIX B 3ABUCHMOCTH OT 3aleTaHHA W M3IMEHEHWA £CTECTBCHHOM
BAAXKHOCTH { W} HENOCTATOK HACKILWEHUA W3MEHACTCS B LWIMPOKUX
npeaenax {(¢m. Tabn. 33 0< ' < o) — .

B cBsa3u ¢ 3THM HEAOCTATOK HACBILIEHHA HE MOXET PACCMATPH-
BATBLCA KAK MApaMeTp ropHOH NOpoibl, & $BNAETCH KOMAISKCHOH Xd-
PAKMepUemMUr ol ¢€ CBOUCTB B ONpensfeHHbIX YCNOBUAX 3aMeTaHWsl.

3.3. I1poHnuaemocTs

flporunaemocms KAK CBOHCTBO TOPHBLIX MOpOA XapakTepHiyeT HX
CIIOCOGHOCTE MPONYCKATe Yepes ¢elst BoAy. APYIHE KHWIKOCTH W rasbl
NoA ACHCTBHEM CMJIbl TAXKECTH WM MpagmeHTa AasneHus. [lpumeHM-
TEABHO K JARHXKEHMI CBOOOAHON (rpaBUTALMOHHOM) Boabl {De3 yyeTa
€€ MIOTHOCTH H BSISKOCTH)} 3TO CBOWCTBO HA3ZLIBAETCH @odonporiiiae-
Mecmbio ((PUNBTPALEHOHHOM CNOCOOHOCTHIO) FOPHOH NOPOALI H Xapak-
TEPH3VETCH TAaK HasbliBaeMmbtM KozpduuuentoM hunbTpaunu (K},
MMEIOILMM PAZMEPHOCTE CKOPOCTH {CM/C, M/CYT W T.A.), KOTOPbIW
SRAACTCS KOIMPHUASHTOM TPOMOPUHOHAABHOCTH B 3aKoHe JlapcH
(cM. . 5).

Beavunua koaddMuneHTa QUIBTPAUMK 3ABHCHUT OT ¢BOWCTB camMoi
FOpHOH 0O0POAbI (AKTUBHASI CKBAXKHOCTH, PA3MEPH NYCTaT, UX dropMa
H AP} W CBOHUCTE (PUABTPVIOWIEHCH KHIKOCTH WAH ra3a (BA3KOCTh M
MACTHOCTE).

[MpOHHUASMOCTE TOPHBLIX TIOPOA, 34ABUCALLAA TOAbKO OT CBOKHCTB
NOpPOAbl H He 3aBUCALLAA OT CBOUCTR (PUNBLTPYIOLLEHCS XHAKOCTH MAH
rasa (QOpelensaeMan ¢ YYeTOM 3THX CBOHCTD), XapaKTepH3YeTca Kood-
dULMeHTOM NMpoHHUaeMocTH (K ). KOTOPBIA CBA3AH C KO3(duLHEH-
TOM PHABTPALUMH CNEAYIOLLIRM COOTHOLLEHHEM:

| vV
K =kE-g Mg (3.5)
b P &
rme 4 — JAHHAMHAYECKOH BASKOCTDL KHUAKOCTH, Y — DBeC cOHHHUbI oDbeMa
BOAbI, 2 — VCKOPEHHE CBODGAHOO NANEHUS, p — TUIOTHOCTH XMAKOCTH,
v — KOOPHUMCHT KMHEMATHYECKOH BA3KOCTH ([aeuy, [988).
- =l _ 2
Npu yenopnu, uto [K]=m/c, [vl=m</c n [g]=m/cs, K umeer
Pa3MEPHOCTD MAOLIAAH, M2.
B npakTHKE TMOPOreofOTMYECKHX PACYETOR, OCODEHHO B HEPTAHOH
FHAPOreOSOrHH, A9 XAPAKTePHCTHKM NMPOHHLIAEMOCTH TOPHBIX Nopon

Maea 3. BODHO-KONNEKTOPEKNE CROMCTEA MOPHBIX NOPo 59

HCOONB3VETCH TAKKE YCTAPEBMAA €AMHMUA, Ha3biBaeMaa aapcu (D).
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3a eOHHULY JAPCH MPHHKMMACTCH MPOHHUASMOCTb, MPH KOTOPOR yepes
obpasel NOpoibl C HONEPEUHBIM CeMeHMeM | ¢M? U AINMHOH | ¢M npy
nepenaie aasacHus & 1 arm (9,81 - 104 Tla) pacxoa xKMAKOCTH ¢ Bo3-
kocteio | cIT (0,001 He/m?) cocrasasger | ew'/c (P D =1000 mD —
MUWUTAKHIAPCH).

Jast npecHoil Boabl npu Temneparype 20°C ykaszanHble eAHHHLUD)
XAPAKTEPU3YIOTCH COOTHOWEHHEM: | m/cyr= 12D ~1.2-107" M=
= |.2 MKM*,

[MpoHUWLAEMOCTL PeAnbHBIX FOPHBIX MOPOA (B 3ABMCUMOCTH OT THINA
NOPOAE! W €€ COCTOAHMR) u3MeHseTes B npeacnax [0 nopsakos W Gonee.
B ¢BA3# CO 3HAUHTENBHBIMH HIMEHEHHAMH NPOHUUAEMOCTH AaXKe 1A%
OAHOMO THNA rOPHOH NOPONLl B 3ABHCHMOCTH OT €2 COCTOAHHA (YynioT-
HEHHE, HYaCTHUHAs LUEMEHTALIMA MOPOBOIC NPOCTPAHCTBA, CTENEHb Tpe-
ILHHOBATOCTH W PacKpPbITHA TPELLUHH H Ap.) NOHATHA “XOpOoWo NPOHH-
LaemMas”, “NnJjoxo NMpOoHHLAEMasi Mopoaa U APYrHe BCeraa SRaHoTCA
OTHOCHTENIBHBIMKM. OIHaKO B LENOM MO BOIMOAKHOMY ZHAUCHHIO MPOHM-
LHACMOCTH OCHOBHEBIZ THNOI MOpHBIX NOpod MOryT ObITh NOIP308TCHBI
Ha cheayotme rpynriel (Tadut. 3.4).

Hannbte, npueeaecHHbIe B TaDA. 3.4, CBHACTENLCTBYIOT © TOM, YTO
A padfitHBIX FOPHBIX NTOPpOA NPOHHUOACMOCTE MPAKTHYMCCKH HO CBA3ZA-
Ha ¢ KONpHHULMeHTOM 0DLIel NYCTOTHOCTH. B pewaloweit creneHn 51o
CROMCTBO TOPHBLIX MOPOI ONMPCACASIETSH UX akHIUeHON CKBAXHOCTbI),
KOTOPadA, KAK DLIAO YKA3ZAHO BbiLle, XapaKTepHiveT 00LeM BIaHMOCRH-
JAHHBIX TIYCTOT 34 BBIMETOM YaCTH, 3aHATOH BCEMH BHIAMH CBA34H-
HOH BOIbl. B CBA3ZH € 3TWUM OCHOBHBLIMH CBOHCTBAMH FOPHOI ropoabl,
ONPEREAAOWHMUH ee QUALTPALMOHHEIE CNOCHOHOCTH, URAMIOTCH OfO-
HOPOIHOCTE H AHCNEPCHOCTL (PAIMEPE YaCTHU M 3CPEH MHHEPAABLHOTD
CKEIETa), C KOTOPbIMKH MNPAMO CBSI3aHBI Pa3Mephl NYCTOT B MHHEPATBHOM
CKENeTe (NS TPELWMHHBIX Cpel — PACKPLITHE TPClMH). 1A peatbHbIX
FOPHBIX MOPOA CBA3L HX NMOPUCTOCTH W MPOHHUAEMOCTH ¢ pa3zMepamMu
MNOP A9 HACTONLUCTO BPCMEHH MPAKTHYECKH HE M3YYEeHAa B CBAIH CO
CNOKHOKH TreoMeTpuelt CBOBOAHOTO MPOCTPAHCTRA (PABTHYHBIC PA3MEPD
YACTHIL, PA3AMYHAs GopMa H ap.).

DKCNePHMEHTAUILHBIMH OLUSHKAMH, BBINOAHEHHbIMH AT51 HCKYCCT-
BeHHbIX nopoebix cpea M. bepe3KUHOH H IpYrdMH, MOKA3AHO, TO
MOPUCTOCTE ¥ NTPCHHUAEMOCTL MOPHOH TMOPOAERI CBA3AHA CO CPeaHHM
PaAanycOM Nop (7.} CIEAYIOLUHMH COOTHOLIEHHAMM!

2K Jr 7
r=2g—Ln="50 K =—, 3.6
y # 2 L (3.0)
rae r. — CPEAHWi pagHyc NOp. 7 — MOPHCTOCTb; K = — MpoHMLAe-

MOCTD. f-— YALTBRAST NOBEPXHOCTL MHHEPANBHOTO CK2NCeTaA NOPOoaE.

3] YacTe | Mon3eMHbLIe BOALI KAK ANaMadT runnocdians Jamnu
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Tadutea 3.4

KnaccwgmkauMa ropMbix Moo, NO NPOHULAEMOCTM

HElIPpOHHLUAC -
MhElc

TIpOHHIAEMOCTD UpasHTanronsan
Ipynna nopoa ( Ktb’ M/CyT) EMKOCTh (B010- THAM MOPHBAX MOPOL
0TaAYA), L

Ouele BBICOKO- oonee 100 (3,203 [ pPABMAHO-TANCYHHKODLIC

MPCHATEIEMRIE 0 10—013 OGPU3OBAHHA, HHTEHCHBHO
JAKAPCTOBAHHBIE TIOPOIL
{H3IBZCTHAKH, THITCHI)

XopoLo 10— 1400 0.20—-0,25 KpynHOIEpHHLTEIE M IPpydO-

{BLICOKG} {.03—0.05 IEPHUCTRIC NECKH, HHTCHCKB-

NPOHHLUIEMBLE HO TPEWHHOBATEIE CKANLHDbIC
MNopoibl (NECHaAHKKH, Ipa-
HHTH, OazanbTel H Op.)

poHuiaes ble 01—1n 0, 150,20 Pa3HO3epHUCTLIE, TOHKO- U

0.01—0,05 MENKO2ePIKHCThIE [THEUCTbIC

TeCEH, C.HEIEOT]JEUlHHGBHTbie H
CNAbO3AKAPCTORAHHbBIE TIOPOIBL

Cradonpoumn - 10-*—n.1 (3,01 =0.03 BanyHHBIE CYIMMHKH, MMUHL

IEEMbIE 0O —0 03 NECYAHHCTHE, APTHIIHTHI,
CAAGOTPELLHHOBATEIE CKAML-
HEIC NOPGAEI, HC3AKAPCTO-
BAHHBIC HIDCCTHAKH

Becema cnabo- 03— 19" meHee (.01 CnuHb, veTamopdHYscKHE W

HPOHHUACMbLE HHTPY3MBHBE MOPOIbI NDH
ryEuHax saneranva Sonee
SIKI—HO0 1

Mpakruueckn MeHee 10 meHee (LU| [noTHblE FEAHHBL, THNC-AHTHO-

PHTOBbLIE TOLLIY NPH FAYGHHAX
saneraHua Gonee 00 M. co-
AAHbBIE NAACTH

M3 npvBencHHBIX 3aBUCHMOCTEH OYEBHAHO, UTO MPOHHLUAEMOCTD
FOPHOI NMOpoIAbl, NMPONOPUHOHATBHAA # B TPEThEM CTENMEHH, 3HAYM-
TEALHO pe3ue, yeM OOLIAs MOPHUCTCCTEH FOPHLIX Nopoa (» B nNepBoii

CTENEHHU), BO3PACTAET C YBREMHYECHHUEM CPEIOHEro pamuyca nycroT,

CKanpHbIE TOPHbIE NOPOAL (FNaBHBIM 00pa3oM McTamopduueckiie H
MarMatTH4YeCKHUE) MPH OTCYTCTBHM TPELLHHOBATOCTH {OTASNbHbIE DAOKH)
XAPAKTEPH3VIOTCA BECbMA HH3KMMH (1 —2%) 3HaueHHAMH CKBAXKHOCTH,
CBA3AHHBIMHU C HAAHYHEM OTACNbLHBIX M30JUPOBAHHHIX N0Op. B ¢Ba3uM ¢
3THM OHH 0DNanaloT ONpeaciIcHHON “H30NNPOBAHHOM W (BaKYONbHOW)
EMKOCTBKHY, HO SIBMAIOTCA MPAKTHYECKHW abCONMTHO HEMPOHKWLUAEMbl-
MH. UALTPAUMA MOA3EMHBIX BOA B BTOM CAYYae BO3MOXKHA TOMBKO

No CUCTEMAM TPELLMH, OMPAHHYUKMBAICLLHUM HENMPpOHHULAEMbIE BIOKN.
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Maea 4. DuasuecKue CEOWCTEA W XUMMMECKMIA COCTAR NOAISMHEIY BOA &1

B mepinbix ropHBIX nopoaax (rnorm” < 0°C) cBobOfHaA rpapuTalm-
OHHas BOJA HAXOAWTCH B TBEDPAOM COCTOAHMM (hea). Tem caMbiM No
OTHOLUEHHID K MPECHON MPaBUTAUMOHHOR BOAE QHM BN OTCH qicoom-
HO HENPOHKUAeMbIMKA, Yepes noaoOHLIE NMOPOoAbl BOIMOKHO TONBKO
ABUXEHHE MOM3eMHbIX BOM. 3AMEP3aHHe KOTOpbIX {Nepexol B TBEPOYD
$aszy) ocyulecTaAeTcst NpH 00MCe HHIKMX TemNepaTypax (CBA3aHHAY

BOAA, CBODOMHAA BOAA C BLICOKOW MHHEpanW3auued; cM. . 12}

Bonpocwt k 2aase 3

. Creaxcrocnis (RVCHOmMKHOCHB) 20prbix nopod. Obwas, omxkpuimas
H GKIMHEHAS CKEANCHOCIND.

2. OcHogHbie MOpHOMEempUecKie munst CK8aNCHOCIIL (ROPUCIMOCHTY,
MPEUIHOSAINOCITL, KABEPHOZHOCHb).

3. Bradxcriocme 4 @1G20EMKOCHIL COPHBIX HOPOO. Xapaxmeprbie &udsi
BAA2OCMKOCHILL.

4. Bodoomdaua u HeSOCMAMOK HACHIEHUR.

flponuyaemocms copavix ropod,

6. Kosghpuyuerm chuasmpanuu u kosghuyuenm nporuuaemochu,

)

Faagea 4

PUIHIECKHE CBOHCTBA
H XUMHYECKHH COCTAB IIOA3EMHBIX BOJ

[lo MHeHMIO QOABWMHHCTBA MCoaedoBaTeaell, HACANbHO “YMCTOH™
BOJBI HA 3emJle MPOCTO He CYWecTByeT. B nonseMHubiX BOJax, Kak U B
FIO0ObIX ApYrHX, BCErOa B TEX HAH HWHBIX KOJWYECTBAX MPWCYTCTBYIOT
MHHEPATBHLIE, OPrAHHYECKHE BELUECTBA, rashkl, KHBOS BelUECTBO. Teep-
b€, KUIKHe, F3000pA3HBIC BEUIECTBA MOFYT COAEPKATLCA B TTON3EMHBIX
BOAAX B pasiHUHBLIX (POPMAX, HMETh PA3NHUYHBIA H30TOIIHBLIK COCTAB.
CamMa rOA3d — 3TO XMMHYeCKOoe COCAHHEHHE ¢ YAUBWTEIIBHBIMH W HE-
OMMAAHHBIMUA CBOHCTBAMH, H3YUEHHE KOTOPOTO A0 CUX NOP OpeAoIHO-
CHUT MCCNEedoBATESIM CIOPMPH3bl, TakpuM oOpa3oM, NOI3EMHEIE BOAbI C
FTHAPOrEOXUMHUYECKOH TOUKKW 3peHHa NPEACTARTSIOT COOCH CIOKHEHILYIO
CHCTEeMY, COCTAB, COCTOAHHE H CBOHCTBA K(}Tﬂpoﬁ B KLKIAOM KOHKDPET-
HOM c/1ydae onpeactsioTea: 1) cBoMcTBaMK caMoi Boabl, 2) CBOACTBAMM
COAepKALLUMXCA B Helt BeliecTB W 3) YCNOBMSIMM B3aUMOACHCTBUS HX
Mexkay cobDol M ¢ oKpyxkatoutel cpenoii.
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62 YacTh |. Moa3emHble BOAbl KaK 3NeMEHT rMaApocdepbl 3emnu

4.1, Boaa KaKk XUMHYECKOe BelIeCTRO
(CTpoeHHEe MONEKYALI, CTPYKTYpA,
CBOMCTBA, H30TOMHbLIE COCTAB)

Boma, apadowancsa oCHOBOH OONLILIMHCTBA MIPHPOAHBIX W AHTPO-
ODOrCHHBIX PACTBOPOB, NpEacTanmsier ¢ODOH YHHKanbHOE XHMHYECKOoe
COCAHHEHHE, bonuLwHHeTBO C|JH3HL[€:CKHX H (])MZ!-HKD*KHMH‘]ECKHK CBOKCTE
BOObl AHOMANBHBI, TAK KAK OHH PE3KO OTAHYAKTCA OT TeX, KOTOpbie
MOXKHO ObLNO Dbl TEOPETHMUECKHM OXHAATL A5 OKCHAA BOAOPOIA MM
FMAPHAA KHCADPOAN MCXOOS U3 NOAMKEHHA DTHX JMAEMEHTOR B NePHO-
Auyeckoit cucteme MeHaeneesa,

Cmipoeuue moaexyant 8o0ut. Camast
PACTIPOCTPAHCHHAA Ha 3emlle mone-
Ky/1la BOAbLI CPEaH MHOFOATOMHBIX
MOJTEKYN HMECT HAMMEHbLLIKE pas-
MepL]. DNeMEeHTAPHAL CTPYKTYpHAasn
CAHHUHA BOOBl {2udpoas) TLNOCKAA,
MEKATOMHBIC CBSI3H B HEH 00pasyioT
PapHOBEAPEHHBIA TPEYTOMBHUK C BE-
AMUHHOH yraa npH sBeplunHe [04°317
(puc. 4.1}, Monexkyna poabl — Iu-
Nnode, NOJARPHOCTE CC 06}"CJIDB.I'[CHE|
KOHMDHTYPALHEN 3ACKTPOHHOIO 00—
FPuc, 41 Ctpoeune LieMeHTapHoil ead-  JaKd, COCTOHWENO W3 ABYX LTHHHbIX
HHLLGE Bkl LI.IT(b[!l‘I —  MEATRHAEPT O H HB}’.’{ KOPMKHX NENeCcTKOR. Hﬂ”‘

PUCCTORHRC, HM 60MLWAA TIOTHOCTE 3NEKTPOHOB,
TaKHM 00pasom, Coldaercsa BOAMIA aTOMa KHcaopoaa, o0naaaioLLero
bonee BBICOKOH JMEKTPOOTPHUATENBHOCTBIY, MOITOMY BOJIHM3H AaTOMOE
BOACPOA] HADMIONACTCA HEKOTOPbIA H30OMTOK NONMKHTENBHOIO 3apsifa.

Takum 00pazoM, MONEKYAA BOAB MMEET 3HAMHTENbHBLIN 3MeKTpH-
eCKHit MOMEHT!, KOTOopblH M 0BYCNOBIMBAET BOZHMKHOBEHHE MENK-
MOACKYAHPHBIX, TAK Ha3bIBAEMbBIX 80dopodasix CBU3EH. DTH CBSI3HM,
ABITAIOLUHECH CAENCTBHEM CTPEMAEHUST CHCTEMBL K KOMMNEHCALUMH W3-
OBITOYHBIX 3apstaos, (GOPMUPYIOTCH Mexcdy qmosmamu eodopoda odwolt
MOAEKVAB 606t U AMOMUMU KHCAOPOOQ APYeUX 6 PE3VABIHAMIE UX 63QUMG-
apumsiocerus. Crnelmpuka BOAOPOIHBIX CBA3CH, OTPAXKEHHAA B HX
Ha3BaHHMH, COCTOMT B YPE3BbIHAAHOR “JIETKOCTH 3axBata’ MHHHATIOp-
HeHLIero atoMa BOAOPOAA OIHOH MOASKY/Ibl (MOMAAPHIOBAHHOIO NOIQO-

104°31

! E}JIR:‘KT[.'IH‘{CCKHH MORMCHT MLGICRYIL — KOAMYUCCTHCH Hils NUPAKTCPHOTHED €€ No-
AAPTHOCTH . [RIRCTHT TIPOHSECASHARY OAHOTY HI RIpATOR 1R PAOCCTOHHITG MCACLY LIEHTRIMI
HOx OAHTENRHOMD H QOTPRLIRITEIRFION Japying,
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc...  66/464



09.08.2022, 12:38 vsevolozhskiy_v_a_osnovy_gidrogeologii_compressed.pdf

Masa 4, Guav4ecKkue CEONCTEA H XMMUMECKHHA COCTAB NOASEMHLIX BOR, 63

KHTCALHO)} 2NeKTPOHHOW 00010UKeH OoNee KpyMHONG OTPHLATENLHO
NOAEPHIOBAHHOIO 4TOMA KHCAOpOAA ApyTod mofexynbl Boabl, Oye-
BUIHO, YTO KAK1ad MONSKYAa CnocobHa odpa3oBaTs YeThipe Bodopoa-
HBIE CRAZIM. OBS MSHKIY HENOASNCHHBLIMH 3NSKTPOHHBIMH 0ApaMH ee
ATOMA KHCAOPOAA ¥ ATOMAMH BOAOPOLA COCEAHHUX MOMACKYN W ¢lle IBe —
MEKAY €€ AaTOMaMH BOAOPOAA H ATOMAMMH KHCAOPOIA ABYX NPYTHX MO-
ACKYN, DHEPTrHH BOAOPOAHON CBAZH AOBOJLHO 3HAUUTENLHA M MOXKET
H3MERATLCH T |7 no 33 kIK/Moib, Braronaps Yemy OAMHOYHbLIE MO-
JEKYAbl B CTPYKTYPE BOABl CKOPEE MCKAKOYEHME, 4 HOPMA — pPa3Hoo0-
PA3HBbIE ATPEraThl, KOTOPLIC U SABAAKTCA THNOMOPOHLIMH eAMHHUAM
CTPVKTYPbl B0OAbl. YHUKAJABHOH CNOCOOHOCTBIY BoNbl OOPA3OBLIBATH
BQAOPOIAHBIC CBI3H H OOLIACHAETCS QONBIUMHCTBO CE GHOMAABHMX
CBOUCTB.

Cmpyxmypa eodsi. Bopa — eAWHCTBEHHOC BELIECTBO, KOTOPOE B
ECTECTBEHHBIX MPHUPOIHBIX YCAOBMAX 3eMAM CNOCODHO CYLWECTBOBATD
RO BOEX TPEX ArPeraTHbIX COCTOSIHHMAX TREPAOM, KUAKOM W NApooDpai-
HOM. CTpyKTypa ux pasinuHa. Jlea MMeeT KpPHCTAANHUECKYIO PCLHETKY,
B KOTOPOI Kax/aas MOJICKYAA pacronoXeHA B UEHTPe TeTpaxipa. odpa-
JORAHHOIO UCThIPBMA NPYIHMH MOREKYIaMH H CBAZAHHOMO ¢ UEeHT-
PaAbHON BOAOPOAHBIMH CBA3AMH. “ PbIXN0CTbIO" TAKOW CTPYKTYPbI
00BACHAETCI MeHbllas (0.9168 r/cv’ npu 0°C) MAOTHOCTL Abla THO
CPHBHEHHIO ¢ XKMAKOW BONOH H COOTBETCTREHHO VBEIHMEHHE OOh2MA
BOALI NPH 3aMep3aHUH NpuMepHo Ha 10%. B cBa3W ¢ NMPaKTHUYECKHM
OTCYTCTBHEM HANEKHbIX METOACB HCCACAOBAHHA AKUIKOCTEH H3IYUYESHHE
BOALI CONPHAAECHO C OONLILIHMI TPYIHOCTAMHA, NOITOMY eAHHOH TOMKH
IpeHUusT © CTPYKTYPE Jwudkod BOAB HE CYIHSCTBYST A0 HACTORLLETO
BDEMCHM,

BOAGHITNCTRY CORPUMOCHHBIE NPCACTABICHHE M0 3ToMY Boapocy GazHpyeTor Ha
nonokeuuax k. beprana s P @ayaepa {(1934) 0 opMHPOBAHHMA MOREKYIAPHBLIX ar-
PEFATCE (CTPYETYPHEIX SAHHHL BOALY) N0 TETPABLPHHCCKOMY NPHHUHNY, KOTOPBLIH
HCTRO BBIPAKESH B CTPYKTYPE JTbAA M HECKOABKD MEHEC — i KHAKoH Boac. Tlpy 37omM
DAHI HECASAOLITCIIA TIPHACPAHBIOTCH THHOTESL “UBYXCTPYKTYPHOR ™ MOACHH CIpoc-
My BOALL, T.2. HAAHUHA B MACCE HECRI3AHHLIX MOAZKY.] MHOTGHHCHEHHBLIX Pa3HOO0-
PAZLY ACCOLAATOR CO CTPYETYPOI THHA Jvaa (X C. Ppere v V. H. Bun; 1. Jiizen-
bepr, B Kayiaad), apyrue — “OUHOCTRYKTYRHOR T monenn (OUH. CaAMOHI0OB), Co-
CINCHO KOTOPOH SKHAKAHE BOSA HMECT OIHOPCAHLIH TEeTPAIIAPHICCKHE ThA0N0a00HbI i
KUPKAC ¢ HECKDABKO ACOOPMHPOBAHHLIME BCICACTRHC TEIEIOBOTO ABHAKCHHA MONCKYN
cgrnn. Dunoreza M. AaxeHo Npean0narieT HMHUHE B G0Ae iiHO00PA IHBIX KOAb-

UERLIX CTRPVETYD 13 MOUICKY] BOMLI, MPHIEM CRS3L MOKAY HHMH OCYLLUCCTRIACTCH UEREs
ATONM BOAOPOAL — TBOAOPOANRLH MOCTHK .

B uetom celiuac yXe HeT COMHEHMWH, 4TO ApH HATHYHKY AbIONO-
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cO00M BELLIECTBO TIEPEXOAHOr0 THNA OT TREPAOTO KPHCTAMIHUECKOTD K
KUIKOMY. B CBA3M € 3TUM OYEBHIHO, UTO MPURbIYHAS dopmyna H,O

64 Yacte L. [lopg3emMmHpie BOAbLI KAK 3neMeHT rugpocdeps 3emnmn

HE COOTBETCTRYET MCTHHHOMY XapakKTepy 3TOro BELLSCTRA, W MPABWIAbHES
6bino 61 Mucate (H,0) | rae n, Mo JaHHbIM Pa3THYHBIX HCCIEN0BATE-
A2l, MOXET HIMeHATLCH OT 2 10 860 B 3aBHCUMOCTH OT TEMNEPATYPhI.
Bona otreevaeT o0LENpHHATOH (DOpMYAE TONBLKO MPH TEMNEpaTypax.
MpeBbl AKX 250°C.

Csoitcmea eods. C 0COOCHHOCTAMN CTPYKTYPE BOIb] CBA3AHbI Npak-
TUYECKUW BCE £€ QHOMLIbHbIe CBOWCTBA, 2 HMH B CBOIO ouepelb o0bAC-
HHAMOTCH TaKHe ABICHHA, KAaK THApATAUHA HOHODB, BLICOKAA pPACTBO-
pHIOWAA CNOCOOHOCTL, OHOAKTUBHOCTL OMArHUYSHHONW BOABI W 1P,
CNneacTBMEM 3THMX OCODEHHOCTEH, B CBH3W ¢ 00pa30BaHWEM WKW pa3-
PYWEHHEM MPH TeX WIK HHbIX YCIOBHAX JbIONONOOHBIX ACCOLLWETOD,
ABNNETCS HEJHMHEHHOCTh 3aBHCHMOCTEH CBOHCTB BOAB OT TEX WM
HHBIX (PHIHYSCKUX NApaMETPoB {(HATIpUMED, MHHHUMYM 3JEKTpPONpO-
BOAHOCTY BOALI ApH 35°C. MaKCUMyM NA0OTHOCTH nipH 4°C).

faomrocms BOOBL, KOTOPAA, KAK YU Y APYTHX SKUIKOCTEH, YBEAHYH~
BAETCH C YMEeHbLIeHWE&M TemMMepaTypbt, JOCTHIAET MAKCHMANLHOH Be-
AUYHHBE HE NMpH TeMnepatype 3amepsadua 0°C, a HECKQIBKO pPaHBLLUE,
npu 4°C. MMenno npu 2TOH TeMnepaType W3-3a MOCTeNeHHOrD CHH-
KEHUH MHTEHCHBHOCTH TCTUIOBOIMO ABHMIKEHMS MOJICKYL yeeauHeHie
NIOTHOCTH H COOTBETCTBYIOLICE VMEHEBEIWIEHHE 00beMa BOALI (3a CYeT
“BCTPAMBAHUA™ MOHOMEPHBIX MOJEKYA B JbAONOAOOHbIE KAPKACHbLIE
ACCOUNATH) YAKE NMOJHOCTBIO KOMICHCUPYIOTCA yMeHbuienuesm MaoT-
HOCTH 34 CueT Bce Qonee MHTEHCHBHOTO obpaloBalHid U3 MOHOMEDPOR
HOBLIX ACCOUMATOR. 3TOT Mpouece NpH IanbHeHIeM [NOHHXKEHUH
TEMNEPATYPLI CTAHOBUTCA MPEoDAALAOUIMM H B KOHLUE KOHLOB TIpH-
BOAMT K 00pa3oBaHuD nipy 0°C nbla — KPUCTAUIMMECKOrO BELISCTHA
C NNOTHOCTBID MEHbLICH, YeM ¥ KHAKON BOABl. JTO aHOMANLHOE
CBOWCTBO BOAbLI, TBepiad $asa KOTOPOH .2e2te MHUAKOH, HMEET OrpoM-
HOE 3HAUYEHMe 1a4 AXHM3HWM Ha 3emie. Hampumep, npv 3aMep3aHUK
PEK H BOAOSMOB OXNANIAKMNAECA MOBEPXHOCTHLIE CJIOHM BOALI KaK
Dosaee TSKENbie ONMYCKAKTCA, BbITECHAA BBepx Oonee Tennbie. Bepru-
KaNbHasl MPABHTALHOHHAS UMPKYAAUMS [PSKPALUACTCH MO AOCTHAKE-
HHH BCel MACCOH BOAbl TEMMEPATYPbLl MAKCHMATBbHOH nnoTHocTH 4°C,
MNocne Yero ¢ MOBEPXHOCTH NPOMCXOJWT o0pa3oBaHue Jbja. “3ane-
YyaTbLIBASI BOMLOEM, NEO TAKHM ODpa3zoM MNpenoxpaHdaeT BCe KHBOE B
HeM OT [YOMUTENBHOrO BO3OSHCTBHMA HU3IKMUX Temmepatyp. B Helamep-
JA0ILKME BOAOEMBI PA3IpY3Ka NOA3EMHBIX BOA NPOUCXOOMT KPYIrAao-
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FTMoOON I HO.

AHOMaNbHbl MHOTHE menitohusieckie CBOACTBA BOIb!, TOCKOJIbKY
N9 pa3pbiBa BOAOPOAHLIX CBAZCH MpPH (a30BBLIX Tiepexonax Boaa—nap
H nea—Boaa TpeGveTcs BecbMa 3HauMTenbHas 3Heprus. Boma xapaxTe-
PU3YETCH HAHOONBLUMMH BETMMHMHAMH TETUIOT MCNAPSHHUS M NAIBICHHA

Mnaga 4. PW3IMHECKHE CBOWCTBA W XMMWYECKWA COCTAB NMOAIEMHLIX B0 65

cooTeeTcTBeHHO 44 04 v 6.012 KAK/MOMb, AHOMANBHBIMU TEMTIEDATY -
pPAMH KHNEHWS H 3amep3adua (Tabn. 4.1).

Tertranna 4.1

TemnepaTypa KUNeHUA W 3aMep3aHMa FUAPUAOE aneMeHToR [V rpynn
{P= 101,325 klla)

- Tr.'C
Hapni
JAMEp3IaHHA r KHITeéHHHA
H,0 0 +100
H,S -52 6
H,Se 64 —42
H,Te -51 -4

Ternroemxocmes Boabl B 5—30 pa3 Bblle, 4eM vy APYIUX KHAKHX H
TBEP/BIX BELLIECTB. ITO ¢BOMCTBO 00eCAeUHBACT YHHKANBHYIO CROCOD-
HOCTb BOALI NOrAowATs (MAH OTAABATL) MaKCHMANLHO BO3MOXKHOE
KOMTHYECTBO Tenja ¢ MHHHMANLHOH CcKopocTblo. OgHOW W3 Haubonee
BAKHBIX AHOManKH BOAbl, C KOTOPOH CBA3AHA €€ YHHKAIBHAA PacTBO-
PAIOILAA CNOCOOHQCTD, SBISETCA OYEHDb BhICOKAA OU3ACKMPUHECKAS
NPOHUNGEMOCHS, DTa BEAMYHMHAE, 3aBHCALLAT OT MOAAPH3aLLHOHHBIX
CBOHCTE BELISCTBA H XAPAKTCPHIYVIOWAH OTHOWSHHE CHAL B3aHMO-
REACTBHS 3apsKeHHbIX YACTHLU B BAKYYME K CHJIE B3aMMOIACHCTBUA HX
B 3TOM BelUeCTBE, 1A BOAbl (IpPH HOPMANBHBLIX YCAOBHMSIX COCTABIAET
8O—81 (anx cpasHenua: HedTob 2,.0—2.2, BOMBLLUIMHCTEY TA3000pazHbIX
ananekTpukos o 1,015, wxuakocteit 10—15). MMeHHO 310 CBOIHCTBO
O0BLACHACT AKTHBHOS XHMHYECKOE BIAHMOIACHCTBHE BOIBl ¢ OKPYXKAK0-
LEeA CPpedoH, PACTBOPEHME TOPHbLIX NOPOA, Pe3yNbTaTOM KOTOPOTC fAB-
JHETCH WHMPOKOE PAZHOODpasHe £e XHMHYECKOro COCTABA.

M3 Beex xunkoctel HA 3emae (34 MCKIIOUEHHEM PTYTH) BOga 00-
JIANAET MAKCHMANBHBIM HOBEPXHOCIHHIM HAMANCEHUEM, BBICOKOH Cno-
COOHOCTLIY K NPHAMN&HWEI (aIr¢3Hed) W cMavyMBaHW. bharomapst
3THM CBOUHCTEBAM B KANWAIApAX BOJAa oOpasyeT BOFHYTHIA (A He Bbl-

Mo MLl L L rnyad Ary UVOorTUT LAY mMAal sy FraldzuaThia amasarhrd™ 29
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BUCSILLAA, B HYACTHOCTH, OT ANAMETPA KAMWLIAPHBIX NOP. ONpeacaseT
BLICOTY BO3MOXHOMG NOAHSITHA BoAbl B HeM (0T (L.5—1,2 M B meckax
0o 6—12 M B ravHax). GopMupoBaHHe KanmUUIAPHONH KalMbl Hal 3cp-
KATOM TFAYDOKO3AIEratOUIMX MPYHTOBbIX BOA B 3aCyLUNHMBHIX PErHOHAX
CMOCOBCTBYET NUTAHUIO pacTeHWit. MM Ke B 3HAYHTSAbHOM CTENZHM
ODYCNOBJCHB! MPOLECCH HHTEHCHBHOH PA3rpy3kHy noa3eMHBIX BOT HC-
napeHHeM (C™. £n. 7).

66 YacTe |. Tlop3eMHble BOOLI KaK 3NEMeHT ruapocdiephd 3amnm

Bazxocmb 9netoit ponpl npH 25°C v aapncHuu 101,325 kla coctap-
aset 1,002 mMa- ¢, npu u3MeHenun temnepatypbl oT 0 no 100°C oHa
YMEHbLUAETCH Donee yeM B 6 pa3s. AHOMANLHON HBAASTCH 33BHCHMOCTL
BU3KOCTH BOALI OT AARACHHS! MPH YBEAMUEHUH TemnepaTypbl ot { no
20—30°C BA3KOCTb BOALI C TIOBbILUEHWEM BABJCHHA YMEHLUIACTCA H
TOJEbKO MOTOM HAYHHACT YBEMHUMBATLCS. 3ITO CBOHCTBO BOAbl MMECT
CYLLIECTBEHHOR 3HAYCHHE B (DMABTPALIMOHHBIX MPOLECCAX. HAMPHUMED
Ans1 (hOPMHUPOBAHHA BEPTHKANLHLIX NePeTOKOB Yepes cnabonpoHuuae-
MbIE NOPOALL.

Hzomonuwvtit cocmae eodpi. COCTAB W30TOMOR KHCIOPOIA 1 BOAOPOAA
B BOIC MOXKET ObITh PA3AHUHBIM. B cCTECTBCHHBIX YCOOBHAX 3eMIM MO-
[YT OLITL YCTOHUHBLIMH H30TONLI Bonopomd 'H (npotuii), 2H waw D
(nciitepuit), "H nan T (tputhit) w kucioposa Q. 70, B0, O6bunYIO
BOAY OOPA3VIOT NpoTH W H3oTon '°0. Okono 0.02% B NPUPOLHBIX
BOAAX MOXKET COCTABNATh TAK HAZLIRAEMAH THAeRrAd BOAA (Dz”"DL cO-
ACPXAHHE KOTOPOH HECKOJbKO BO3PACTACT B MPOLECCe HCMAPEeHHs.
BHYTPH- M MEAKMONEKVISIPHBLIE CRS3M, KOTOpble odpazveT neHTepuii,
NPOYHEE BOILOPOAHBIX, MOITOMY Dz"‘O KUNUT npH 101 4°C. samepsaer
apn 3.8°C H pMeeT TEMIEpaTypy MakCHManbHOH nmaoTHocTH +11,2°C.
Taxcnana Bona ryGUTCNBHO ACHCTBYST Ha KHBOC BeukccTiO. Kpome
AEHTEPUEBOH B APHPOIHBIX BOAAX MPHCYTCTBYET BOLA ¢ THAXKENbIM
kuenoponoMm H,'80. OctanbHble H30TONHbIE MoaudHkauud (HDO,
H,'"0, HD'7O, HD"*O 1 1p.) UMeIoT 3K30THUECKUIl xapakTep. Tpu-
THeBast soad T,0O M3yueHa Mano, B eCTeCTBEHHBLIX YCIOBHAX TPHTHUH
MOMET O0PA3OBATHLCA B CAMBIX BEPKHMX CIOSIX aTMOCEPD MPH BO3-
AEHCTBHA KOCMMYECKOTO MIAYYEHUY HA SApA KWUCTOpOona. a30Ta H He-
KOTOPbIX APYTHX 31eMeHTOB. ORHAKO HAYHHAS ¢ 1945 r. — BpeMeHHM
NEPBbIX HCOBITAHHI ATOMHOIO OPYXKMH — B BOAAX 3EMAH Crah 0OHa-
PYAHUBATBCA TPUTH, ODPAOBABLIKACH B PEe3VIbTaTe STHX BIPbLIBOB.
Nockoabky NMepHoa moaypacnana tputus 12,26 roga, B HEKOTOPbIX
cayuanx “HBoMOOreHHbLIH™ TPHUTHI HUCMOALIOBANCA OAA ONPCACACHHH
BO3PACTA MOA3CMHBIX BOA, HASHTHPMKALMK (C YYSTOM MOJHOIO HC-
UE3HOBEHHA €0 B Pe3VIbTaTe PATHOAKTUBHOIO pacnala ¢ rayoMHoii)

CTOMEHW CRYTA APUMOERCAYHOCTHRIY M FNIVOOKHY ROTOHOCHKRIY OB -
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4.2. Ouznueckne CBOHCTBA NOA3EMHBIX BO

DHU3INUECKHE CROUCTBA NOA3ZEMHBIX BOA SIBAAKTCA BAXKHCHLIMMM
NOKA3ATENAMH KAYECTBA, M HX OLCHKA HeobXoaumMa npd NkObIX THA-
POrcONOrHYeCKHX HecnenopaHusax. Tlpu nepcnekTise X039HCTBEHHO-
NMHUTBEROIO UCTIONBL3OBAHHA MOAIEMHbIX BOI OUESHKA COOTBETCTEHA Cy-
WECTBYOLWHM MOCYIAPCTBEHHBIM CTAHIAPTAM fIBIACTCS ODA3ATENBHOH
{c™. ra. 14).

Mnaea 4. GuIMUEcKue CROMCTBA U XUMUUSCKMI COCTAR NOASSMHBIX RO 67

Mymuaocme u npoipasnocis. MyTHOCTE BOAbE OOYCIOBNEHA HAMM-
UHEM B3BELUEHHBIX YdcTML BelHurHoi 6oaee 100 HM (1077 M) 1 Bbi-
PAKAETCH WX MacCOH Ha canHuuy obbema soabt (mMr/am-). Hanuupe
B3IBCCEH ABAACTCH KpaiiHe peidkKHuM Aad N0A3eMHbIX BOA, NMO3TOMY
ODBIMHO 2418 MX OUEHKKW ¢ 3TOH TOUKH 3PEHHA NOAB3YIOTCS NOKalare-
JACM OPO3PAYHOCTH, BETHUMHA KOTOPOro oopatHa MyTHocTH. [pw
OPHEHTHPOROUHOH OLICHKE NPO3pa'lHOCTL BHIpAXASTCA NpeaenbHOM
BLICOTOH ¢TONDA BOALL (CM) B TPAAYHPOBAHHOM LIHIAMHAPE ¢ NJIOCKHM
AHOM. MNP KOTOPOH BOIMOAKHO UTCHME CTAHAAPTHOro wpudTa, pac-
NONOKEHIIOND HA PAcCTOAHHUM 4 ¢M OT AHA UMAMHAPA, HAM BMACH
KPeCT ¢ TONEUHON AHHKHHE | MM, bonee ToYHO OUEHKA MPOo3pastHOCTH
(MC/IMY) 1POBOAWMTCH (DOTOMETPHUSCKHM MYTEM CPABHEHHS CO CTAH-
JAPTHBIMH HTANOHHBIMK CYCTIEHIHAMH KaonuHa. Bonid, uenonbiyeman
A8 XO3SIHCTBEHHO-NTHTEEBOTO  BOAOCHAOKEHWS, AONKHA WMETh TTpO-
IPAUHOCTE MO WPAPTY. He MeHee 30 CM U "No KPecTy ™ HE MEHEee
300 ¢M, 10 CTAHAAPTHOH tkane — He Gonee 1,5 mr/aM?. lis BU3y-
ABHOTO ONPCASIEHWS CTEIIEHW MYTHOCTH HAM NPO3PatHOCTH BOIbI
YOOTPEDANIOT TEPMHHDL, HPQ3pUarasn, CAHAODORLAACCULPYIQUIAN, ONQIECHi-
DYIOWAS, CAEK A MVIRHAS, MYHIHAA W CUHABHO MYHIHAA,

B ofnacti paszBuTHs MeP3abIX NOpoA, OCODEHHO BECHOH W B HAua-
A ACTa, 5 nNEpHroibl MHTCHCHBHOMS TaAHMA CHErda K JbIa XapakTopHO
MOABACHUE HCTOMHHKOB “onafecuMpyrowux”™ poa. OnanecueHums
OOYCJOBACH HANHUYMEM TOHKHX B3BECEH M KOMTOUAOE TMAPOKCHIOB
AWTHROMHHHA H O ARKCAS3A, KPECMHCKHCAOTHL, OPraHHYCeCKWX RCIUSCTeE, T.€.
YacTHU pazMepamy o1 | A0 100 HM. TeHe3WC KOTOpBIX CBS3aH ¢ MNpo-
HECCAMM BLIMOPAKHBAHNA, KonlonaHBle CHCTEMBI YCTOMUMBLL, MNpo-
PAYHOCTE MX HHYWTOXKHI, AOITOMY B HHX ONPCACNAT MYHHOGCHL,
KoanonaHbie 9acTvubl HC OTICHSKOTCH OOLIUHLIM (DHALTPOBAHMEM H
He OCenAOT. B NPHPOOHBIX YCAOBHAX KOAryIsUUS KONJIOHIOB MOXET
BBI2LIBATLCH HIMCHEHHEM TemnepdTyphl, MEXAHHUCCKHMKU BO3ACH-
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CrBisMHA. HIPH OMHCTKE JTOUSCMHbBIE BOU OT KOJUIOHUIOB TIPRMEH AT

BBEASHHUE MEKTPOITHTOB C NPOTHRONOJIOKHBIM 3ap410M HOHOB,

Heemnocms. Tlonzemubic ronbl 00bMHO OeclBETHB. OKpacky oT
C1a00-XKeATOH 10 OYPOH MpHAAIDT BOOE TYMMHOBBIE M (PVALBOKHCAO-
Thl, 4 TAKKE HX PACTBOPHMBIE COMKW, B NEPBYIO QUepelb I'YMAThbl M
(pvIbBATH OKHCHOrO XKee3a. 3CMCHOBRATYVIO WM KPACHOBATYIO OKpac-
KY HMEIOT BOAbI, ODOrAileHHbIC COOTBETCTBYHOLUIMMH MHMKPOOPraHHW3-
MAMH., HANMPHMCD BOAOPOCTHMI, 3E.FIEHDBEITD'-FD.IT}’6}“[G — 3AKHCHBIM
AECIOM WM CepopOnopouoM. LBeTHOCTE onpeiensor (hoToMeTpHYE-
CKH B IPajyCax UBETHOCTH MO WKANE CTAHIAPTHLIX PACTBOPOR {CMECh
Druxpomara kaTHg M cynbhata Ko®anbTa), HMWTHPYICILMX LUBST NpH-
poaHoi soAbl. LIBeTHOCTL, obycnosneHHaa (PyAbBOKMCIOTAMH, MOXET
Aocturats 30007 n Gonee,

68 Yacre (. NopzemHbie Boabl KaK anemMeHT rmapocthepbl 3emMnn

Janax B 8Kyc BOAb 3ABHCAT OT COOEHKAHUS B HEel rA30R, MMHe-
parbHLIX H OPraHWYeCKUX BeluecTB (B TOM YHCAE NPOAYKTOB XXH3HE-
OeATENbHOCTH MHUKPOOPTAHU3IMOB) U MOTVT OblTh K&K €CTeCTBEHHOIO,
TAK H MCKYCCTBEHHOTO reHe3nca. OnpepeneHue MHTEHCHBHOCTH 3anaxa
M BKYCA JIPOBOAMTCS OPTAHOMENTHYECKH MpH Temnepatypax 20 u 60°C
M QUEHHBAETCS IO NATNOANNbHON cHeteme () — Het, | — oueHb chabas,
2 — cnabaa, 3 — 3aMeTHasl, 4 — OTYeThWBad, 5 — ouveHb CHAbHAsA).
3anax orpeacasioT 8 COOTBETCTBHH € OUIYIUEHHAMH (THHAOCTHBIN,
3EMJIMCTBEA, XTOPHBIH W T.J.), s BKYCA CYIWECTBYIOT YETbIp¥ OCHOB-
HbIX ONpeacieHHsa. CONeHbIH, KHMCTbIA, CNaakHii, ropekri. Bee apyrme
BHABl BKYCOBLIX OLIYIWEHHUE HA3bIBAIOTCA MPMBKYCAMH M YTOUHSIOT
OCHOBHbIE IOHATHA, HATIPUMEP META/UIMYECKHK, cOnoBblH W ap. Bxy-
COBbIC KAYeCTBA BOAbl, BAXKHBIC 115 €€ HCMOAL3IOBAHWA B NUTBEBBLIX
LeasTX, OTPEaensiioT NpeAc/bHO ACMYCTUMbIE KOHLEHTPAUHH HEKOTO-
pbix 3aacMeHTOB, HOpMUpyemble T'OCToM, HECMOTPA Ha TO YTC 3TH
JEMEHTHI HE 0DNZJAKT BLIPAXKEHHBIM TOKCHYECKMM ackcTBHeM. Ha-
NpUMep, NPH KOHUEHTpaUWH XJaopHioB HaTpus Ao 300 mr/n Bomda
MMEET ClaaKOoBATBIA NPHUBKYC, Npn codepxkdadnmn Oonce 300 mr/n —
coaoHoeatelil. [lpn KoHueHTpauun cyabhatoB fonee 500 Mr/n no-
ABNACTCA HEMPHATHBIH FOPLKOBATBIH MPWBKYC M BONA MpHOOpETaET
CcnabMTeNbHBIC CBOMCTBA, MPH KOHUCHTpauMK keaesa Goace 0.3 mr/n
MOABASETCRE TEPNKHA HAM YSPHUNbHBLIA NPUBKYC H T.A. 3anax cEpoBO-
Jopoaa (TyxAablX AMU) YIABIMBAETCH HALUWMH OpPraHaMu UYYBCTB YXe
NpH €ro KOHUEHTpalMKH McHee | mr/om’. TuapokapboHaThl KanbUuA
M MarHMs, a TaKXe cBoDOAHas YINCKHCA0Ta NPHIAKT BOAE APHATHBIA
CBEXHH NPHBKYC.

Temnepamypa nog3cMHAbBIX BOA ABMACTCA OAHHMM M3 BaXKHCHLWIMX 0~

KajaTeaeild rede3dca W FAYOHMHBI MX UMDKYAAUMHA. AuanasoH H3MeHe-
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc...  72/464
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HUA HM3IBECTHBIX TeMMEpaTyp APUPOAHLIX BONL Ha 3eMae COCTABAAET
oxkono 400°C., Or -5° v HuXe B pailoHaxX pasBUTHA MHOIOJCTHEMED3-
neix nopon Ao 100° W Gonee B reiizepax BYAKAHHYECKUX odmacteii M
no 350—370°C B rayOHHHBIX CyDAKBAAbHBIX MCTOMHHUKAX OKEAHHUECKHX
BMAOIHH, B TAK HA3LIBAEMbIX CYNBOUANLIX “YepHBIX KYpHIbMIHMKAX™, W
Ha rayouHax 1500 v M Bonee B paHoOHax COBPEMEHHOM BYJAKAHHUSCKOW
AeATebHOCTH. TeMnepaTypa TpyHTOBLIX BOA B F'YMWAHOH 30He OObIYHO
cocramnaet 3—10°C, e apuador 30He ao 12° v Gonee. ApTeivaHcKHe
BObl MOTYT AOCTUraTh temnepatypbl 90— 100°C u 6onee. M3 MHOXe-
CTBA KaaccHpMKaLHE Toa3eMHbIX Boa N0 TeMaeparype (O.A. AneKuH,
B.®. Maspuukuii, ®.A. Makapenko, A.M. Opurnnukos, H.M. Toactu-
XHH U Ap.} NpuBedem KnaccHbukauuw A B. Lepbakosa {Tadn. 4.2).
TLiomuocms yicToil Boabl mpu 25°C u pnaBaenum 101,325 kila co-
cTansiet 0,99797 r/cM3, OHA MeHAETCH B 3aBHCHMOCTH OT TeMIepaTy-

Fnaea 4. PuswvecKUe CEOWCTEA W XHMMUANECKHWA COCTAB NOA3EMHBLIX BOJ

69

Tabtwua 4.2

Knaccucgpmkaumsa nogsemHelX BoA No Temnepatype ( Mlepbarns, [979)
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H3 KHe H OGHOXHMH-
Eamt TemnepaTyphme CTeneHn Llxana tem- ?ecu:::ei He Hi"m:::
THAM BOA RAFPETOCTH nepanyp, 'C puTEQ
PATYMHBIX MPAHHR
| Nepeoxnas- HornounteRbHo Mg 1 Tlepexoa B reCpace
DeHHBIE XONOOHbIE COUTOHHHE
2 XONoAHEIR BeceMa xononmule 0—4 3.98°C — temncparypa
MAKCHMANBHOH THIOT-
HOCTH BORBI
3 To #c¢ YMepeHHo 420 EnrvHuua pAaskoecTy
XQTOAHBIE {CaHTHNYa}) OnpeicieHa
npy Temnepatype 20°C
4 TepManbHLe Tennbie 20-—-37 Temnepatypd Yenopcue-
CKOM Tena — okono 37°C
3 To *e [opaune 3750 OnTHMaALHAA TeMmnepa-
TYPA LM pOCTa DakTepHi
6 Te #e Beoosa ropsiuue 50—100) Mepexon B napoobpas-
HOE COCTOsIHWE
7 Fleperperne YMCPEHHO 1 00— 2HX) TepMoMeTaMopdsHaM
NEPCrpeTLIE (THAPOAHS KApDOHATOR
¢ seigescHnem CO,, re-
Hepaua abGHOreHHOTO
H,5 v ap.)
L] To xe Becbha 2M) 375 [lpoueccwt yraedkaliiu
NERErpPeThIE OPraHHYeCcKore BRILLCTBA
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u QOpMUPORAHKS yTRE-
BOIOPONOE

Pbl, JABACHHS, KOAMYECTBA PACTBOPEHHBIX, B3BeLWlEeHHBIX BELUECTB M
razos. [l1oTHOCTL pacconoB B HpKYTCKOM apTe3daHCKOM GacceiHe
noctHraeT 1,5 r/em?, OnpeacieHue NAGTHOCTH BOMLI BCEraa NpoBoaaT
MPH TOMHO U3MEPEHHOH Temnepatype {(OpHeHTHPOBOMHO — C MOMO-
WO ApeOMeTpa, TOMHO — BECOBbIM METOAOM} M 3aTéM © FOMOLIbIO
TEMMEPATYPHBIX KO3MDMHUHEHTOB A5 3JEKTPOANTOB-AHANOMOB NEPe-
CYHUTBHIBAICT HA TEMNEPATYPY BOObl B MiacTe.

Ba3xocms (BHYTPEHHES TPEHHWE) MMEET 0OAbLLIOE 3HAYEHUE ANA Mpo-
Uecea PUABTPaLUH, O0COOCHHO B ¢NAOONPOHKLAEMBIX noponax. EaMHK-
e AMHaMHMECKOH BA3KOCTH B cucteme CH cayxmT | mackaib/CeKyHia
(1 fla-¢) — BA3KOCTL TAKOH Cpedbl, B KOTOPOH MPH AABASHHW CABHIA
| la pa3HOCTL CKOPOCTEH NAMMHAPHOrO ABMXXEHHWS KHAKOCTH Ha
paccTosiHMM | M cocrarager | M+ ¢. B rmaporecnoruueckoi nurepa-
TYpe 10 NOCREAHero BPeMeHW YRoTpebasnach eAHHHUA BSI3KOCTH

70 Yacte | MopzemHse 500K KAK aneeHT rnapociheprl 3emnu

E canrunyas (1 ¢l1=107 fla-¢). an9 KOTOPOH 3TAACHOM ABASIACD
BA3KOCTH YMCTOMH BoAbl nNpHy 20°C. TMpu PC yucTas Boaa xapakTepH-
3yetcsl BAIKOCTbO 1,79+ 1073 Ma-c. npn 100" — 02810 Ma-c. Te.
B 6 pa3 McHbwe. Bazkocre napa nowtn B 2080 pas MEHbE, UeM y
BOALI. TIpH OIHOW W TOH XK€ TCMOEPAaTYPE PacCONbl XapakTePH3VIOTCS
Bonblueil BA3BKOCTLIO, UemM npecHas Boda. MccneaoBaHHs CTPYKTYpbI H
CBOWCTB BOAbI OE)HEIP}’PKH."IM HEFARKOHOMOPHOCTE H3IMCHCHBWH BHIKOCTH
BOALl C NOBLILICHHESM JaBACHHY: B HHTepBade Temnepatyp 0—30°C
OHA HECKONBKO YMEHBLLMASTCA, 3aTEM LAHTENbHOS BPeMsl NPAKTHUSCKH
HC HIMEHACTCA M HAYTHHOCT VBCITHMHBATLHCH, KIOAK H Y DBCCX AHOKOCTEH,
NHIbL OO JOCTHXEHHKW AapacHust nopsaka 105 TMa (1000 atm). Bus-
KOCTh 80Ibl YMEHRUIASTCS C POCTOM TEMMCPATYPH.

C}’LLICCTB}’CT TAKAE TOHATHE KtddeMamiteckoit BATKOCTH {BenHUrBpa
AHHAMHYECKOH BA3KOCTH, OTHECEHHAH K FIOTHOCTH), €AMHHUECH M3-
MepeHust KoTopoll cnyxut ctore (1 C= 1| em/0).

SJexmpoupoeoanacmu Moasenublie Boabl B 3ABHCHMOCTH OT coacp-
KAHMR TEX MAH HHBIX KOTHUCCTE MEKTPOJIHUTOR OOMAAI0T Pas)iHYHOW
3NeKTPONPOBOAHOCTHIO, KoTopad koaeGretcd ot 3+ 107 no 3+ (07
OM * M /UTA NPECHBIX BOL W BOIPacTaeT 10 5- 103—1.2- 10" Om-m B
pacconax. Ha 3Tom CcBOICTBE BOOLI OCHOBAH MPHMHLHMI ASHCTBHS NpH-
DOPOB AN UIMEPCHME CTEMCHH MUHEPANH3AUMH BOILI — COINEMEPOB,

Paduoaxmucrocms NON3CMHLIX BOA QIPeACAACTSH COICPWAaOHHCM B

HHY AOCTROAPAUULIY AA@THEEHHG YR Aaiuda 0 TR WS MAARTHRIY
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc...  74/464
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ra30B. HCPAAHOAKTHBHOTG TN M DATOHA, ABASIOWErOCsl IMaHALHEH
panus. Eavnupoel panHoaktTuBiocTH B cucTemMe CH sipnseTcs Bekke-
penek {(bK) — akTMBHOCTL HyKaMaa | pacnal B | ¢. PaoMoOakTHBHBIC
CBOHCTBA MOMIEMHBIX BOL MO OTHOWICHHID K OOBbEMY MPHHATO Bhipd-
AQTE B YICOEBHEEX CAHHHKLIAX. B rHﬂpUFE'O.FIOFH'-IeCKOH JHTZPRITY P MOH -
HO BCTPETHTL PasNHYHDBLIE, B TOM MHCIE YCTApEBLUIHE. elHHHIIbI pa-
RMOAKTMBHOCTH: | »MaH/A =028 en. Maxe = F -+ [07" Ku/n {(xiopu Ha
antp) uan 10 nKu/a (nanoxkwopy Ha nntp) = 3,7 Br/am?. Tonsemubie
BOAbI MOTYT COAEPKATH 3HAUMTENbHBIE KOMHYZCTEA panoHa — oT | —30
B KMCABIX MATMATHUCCKHX MOPOJAX H MHOTIA OCAAQYHBIX MOpOJax 10
50 Thic. Br/AM? B 30HE OKMCNEHUH VPAHOBEIX MECTOpOXIeHHI. Boabl
¢ colepxamueM pamoHa 1—70 Bx/oM® HCNoa3yioTeH B BANbHE0N0TH-
YECKUX LENsIX.

Conepmauue remds B NMNoA3eMHLBIX BOIAX B8 NOCACAHHWEe oAbl CTATO
OOBEKTOM TIPUCTANBHOTO M3VIEHHH. e, npeacrapisgiowMi coboi
NpOAYKT pacnana PaATHOAKTUBHBIX 2€MEHTOB, HEMpPEPbIBHO COpasyeTCH
B 3EMHOR KOpe M MUMPHMPYET K TMORCPXHOCTH NGO OTHOCWATENEHO MPo-
HHU4AeMBIM 30HaM. B npouecce reTMeBOH CREMKH MPEKPACHO MAPKH-
PYIOTCS PA3NOMBI 3€MHOH KOPBl H Y3Abl WX TMIEPECEUCHHH, BBISIBAAIOTCS

Fnags 4. Ouandackva CRONCTREA M AMMWUECKWA COCTAR NOO3IEMHBIX BOJ 71

OCOOCHHOCTH CTPOCHHA (PYHIAMEHTA H MepeKpbiBalOIHX OTAOKESHUH.
lenHii UCnMoAb3YETCA TAK XKE. KAK WHIHKATOP NpPH TOMCKaX MECTO-
POKASHHR PAAMOAKTHBHLIX MHHEPaNoB.

PanHoOakTHBHOCTE NOA3EMHBIX BOA, COACPKALUMX YPAH W paiHi,
BCEraa CBSI3AHA ¢ COACPMKAHHMEM MX 1B BOLOBMCLLAIOIUMX MOpOAax, No-
DTOMY MAKCHMANLHOH PAIHOAKTHBHOCTEIO XAPAdKTCPH3IYHOTCA BOALI
KUCIbIX MATMaTHYECKHX NOPOI, 4 HAUMEHBLLICH — OCAAOUHBIX NOPOA,
eCAu MOCACAHHE HE COAEPXKAT RTOPHYUHBIX WIH MepeoTNOXKEHHBIX pa-
OHOAKTHBHBIX MUHEPANOB. ¥YNMOoTpeOACHHE BOABI, COACPKALLIEH pasHid,
HeAONYCTHMO, FIOCKOABKY OH HAKANJHBAETCH B YEAOBEUSCKOM Opra-
HH3IME,

4.3, CocrTas nomeMHBIX BOA

B nonscMHbIX BOJAX COASPIKUTCH MHOXECTBO BEILECTB, PARNHUHBLIX
no cpoed Npupolae, COCTOAHHIO ((hasopoMy, arperaTHOMY), XHMHuE-
CKOMY COCTABY. (DM3HYECCKHM, (PHIHKO-XHMHUYECKAM H XMMHUECKUM
CBOHCTBAM H Ap.
MOXKHO BbLICANTL IBE OCHOBHBIE MPYNIbl MHIPEIWEHTOB BELIECTBEH -
HOMO COCTARA TMOI3EMHBIX BOM Hexcusee, UMW “kocHoe”, no B.H. Bep-
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2V/vbC5tc3Uuc...  75/464
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HAACKOMY, H MCHEOC¢ BELIECTRO,

HexHBOC BELECTBO BKAKYACT MHHEPAAbHLIE, B TOM YHCAE PadMO-
AKTHBHBIC, H OPTAHWYECKHME BELECTBA. Te H ApyrHe MoryT ObiTh B
PA3AUYHLIX ATPErATHRIX M (PA30BBLIX COCTOAHHAX, B YACTHOCTH B BMIE
PACTROPEHHONO MAH CBODOAHOMNO raza, H UHMEThL PA3TMUYHBIA H30TONMHBEIN
cOCTaR. AKupoe BeWECTBO B NORICMHBIX BOdax MpeacTaBAS¢HO pa3HO-
QOPATHHIMM MHUKPOOPTAHHIMAMH ¢ NPHCYLWHMH UM THNAMH METado-
NH3MA (OOMEHA BCLUECTE), B COCTAB KOTOPBIX BXOOMT CNEeUHPHYECKHE
(popMBI "KHBOH MATEPHKT . BEAKH, JHUMTHIbI, AMMHOKHCIOTE W Ap.

Kak KHUBOC, TAK H HEKHBOC BEINECTRO COCTOMT H3 OLHHMX H TEX Ke
XHMHYCCKHX 3NEMEHTOR, KOAHWYECTBC KOTOPLIX B MOA3EMHBIX BOIAX
UpPE3BLIYARHO BCIHMKO. TEOPETHYECKH OHO COOTBETCTBYET YMCIY €~
MEHTOB Ta0mMuel McHacaeesa, ODHAPYXKEHHBIN B NPHUPOIS, H JHIIb
HECOBEPLUIEHCTRBO AHANMTHUSCKHMX METOAOB HE MO3BOALET ODHAPYXMUTL
Te U3 HUX, KOTOPBLIC COICPXKITCH B MOA3EMHBIX BOIAaX B HUYMTOXKHbBIX
KOMHUSCTRAX. ”PHKTHHECI{H Ke B NOA3CMHBIX BOAAX ONperendioT no
70 20eMCHTOL, 13 KOTOPbIX MMUIb HeDONbUIAA YacTb MPUCYTCTBYET B
JHAYHTENbHBIX KOJIMYECTRIX.,

Kpose Rpoaopoaa M KHCIoponia (Kak obpasvioiunx BO4Y. TaK W BXO-
DALMY B COCTAB APYTHUX COCAHHEHHH)} OCHOBHLIMM 3NeMEHTAMH COCTa-
BA MOO3EMHONR CHapocdepsl drasioTed: 1) yrnepoa, xiop, cepa, asorT,
KpeMHHH, 00pasvIioUIMe FAAaBHbIM 00pa3oM AHHOMBI, 2 TAKXKE rasbl H

72 YacTts |. Noazemubie BOALI KaK 3NeMEBHT rugpocdepsl 3emnu

OpPraHHYeCKMEe BelIeCTBa; 2) HaATPpHH, KanbUHil, MarHWi, Kanui, pexc
KENe3o, NpeacTapAsiOWHE ¢ODO OCHOBY KATHOHHOMD COCTaBa TNOR-
EMHBIX BoA. KpoMe HHX B 110AZEMHBIX BoAax yacTo BeTpevatotes P, F.
Br, B, I, Sr, Cu, As, Pb, Zn, Ag. Hg, Sb. Ni, Co, Rb, Cs, Se, Cr, U,
Ra, Li w ap.

(CHOBOH 2AeMEHTHOIO ¢OCTAaBa *KHMBOTO BELUECTBA SABTHIOTCA TE XKe
C, O, H, N, S, P, B menpwieit ¢ctenenn K, Ca, Na, Mg, Fe, Si. Heko-
TOPBIE MUKPOOPraHWimbl MNOA3CMHBEX BOA MOTYT aKKYMYJAHPOBATH B
KNETKAaX, HX 0000oMKax M Kancyhax orpomioie koenwdectsa Fe, S, Si,
Ca, P.

MUHepaibHble H OPraHHUECKHe BEWECTBA, MOCTYNAKNUHC B BOAY
H3 rOpHLIX NMOPOd, B Nnpouecce GUABTPAUMH MHOTOKPATHO BHAOW3IMEHA-
IOTCH, BCTYMAOT B XHMUUSCKHE DPEAKLIMY Mexay cobDoii M ¢ BelueCTRa-
M Ccpeabl, BRINAA4IOT B OCalokK, oDOrAWAOTCH Ta3aMM WIH TEPSTIOT HX
H T.A. AKHBOE BELICCTBO NOTPEGAAET HI BOAbI MHHEPAIbHBIC XHMHYE~
CKUE COeAMHeHMs {CVIbhaTel, OKCHMA YIepord, KaTMid, HATPUId W 4p.),
A TakoKe OpraHHuaeckHe BellecTBa, HCNONb3yH HX KAk Aaf CHHTE3a
duomaccehl, Tak H 114 00ecnetleHHs ee KH3HeaeaTeabHocTH. B 1o Xe

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc...  76/464
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BpeMs MWBOE BellecTBO NPOAYUMPYeT H BpLOENSCT B BoAY OMOreHHble
MWHEPANbHEIES BEMECTBA M Fa3bl: A30T, AMMOHKMHA, HATPaTbl, HHTPHTDIL,
OKCHA ¥IAepoda, CepoBoaopOl, MCTAH H APYIHE, A TAKKE PA3HOoODpas-
Hhl¢ OPpraHHY4eCckHe COSnHHeHWd. MHDFHE H3: NepeyYHCTEHHLIX npo-
LUECCOB CONPOBOXAAOTCH MUHEPAIO- H NOPOACOOPA30BAHHEM,

TakM QOpazom, B 3TOM TNOCTOSIHHOM KPYTroBOPOTE NOA3IEMHbBIE
BOALI ARASIIOTCH CUCTEMOM, B KOTOPOH KHBOE WM HEXHWBOE BEIIECTRA
HAXOOATCA B NOCTOAHHOM B3aUMOIACHCTBMH MEXAY CODOH M C okpy-
KAKMEH Ccpeloi.

XHMHYECKHH COCTAB MOM3EMHLIX BoJ

Xumuyeckuid cocmas HOU3eMHbX 600 — 3TO COBOKYMHOCTb COASPXKA-
IMXCA PACTBOPEHHDBIX MHHEPUTbHBIX H OPrAHHYECKHX COSAWHEHHI 34
HCKMIOUYEHUEM TeX, H3 KOTOPbIX COCTOMT AKHBOE BEILECTBO.

[MopasuTeAbHO, YTO OCHOBOKH XHMHYECKOrO COCT#BA BCErO MHOM0O0-
pasus OprUpoAHBIX BOA 3eMIW (IOAKICBBIX, PEYHBLIX, MOPCKHX, OKEaHM-
YECKHX, MOO3CMHBIX) SBAACTCS BCCbMAa OMPaHMMCHHBIA HadOp HOHOB.
PauiHuna ke, CBOHCTBCHHBIE XHMMYECKOMY COCTABY BOI 3€MJIM, Onpe-
ASJAOTCH MHOXECTBOM COYETAHWI STHX HOHOB H HX A0COAOTHBIM
{Macca) M OTHOCHTCAbHBLIM (%) coaspARAHMEM,

(fHO- U MHOMOATOMHbLIE HOHBI, BXOOS1HE B 3TOT HaGop, 0bpa3oBa-
Hbl MPEHMYLUECTBEHHO BBICOKOKNAPKOBLIMH 3/IEMEHTAMH, MPHPOAHDIC
COCAHHEHMA KOTOpBIX B AMTOChepe 001agal0T HAHOOMbLICH pacTBO-

Masa 4. PUavvECKHE CBOACTBA U XMMHWYCCKMA COCTAB NOAISMHBIX BOM, 73

PUMOCTBIO. 3T0 auoHb: CI7, SO;7, HCO;, COI", kaTHoHbl: Na*,
Mg, Ca¥, K*. a Takxe KPCMHEKHCAOTA H4'Si045 KOTOpas npUcyTeT-
BYET B NOA3EMHbIX BOAAX MNPEHMYLLECTBEHHO B MOACKYASPHOH (opMme.

MepeurcNeHHBIC HOHBI, ABISICIHECT THONYHBIMHK AT OONBLUHH-
CTRA NMPUPOAHKLIX, B TOM UYWCHE NOAZCMHBIX, BOA M, KAK MPaBMAD, Tpe-
O0AATAIDLIHE B MX COCTABE, HAZLIBAIOT MAKPOKOMAGHEHMAMI. TN HOHb!
COCTABAAOT OCHOBY YHUQPHUHMPOBAIHHOINO CTAHAAPTHOrO KOMILUIEKCa
AHANU30B NOAZCMHBIX BOA (CM. HHKe), Mx onpeneneHne Hapaay ¢ He-
KOTOPLIMH MOKA3ATEAAMH KaueCTBa H (PHIHMKO-XUMHUYECKOro COCTOM-
HUA BOIbl ABASETCA OOA3ATENbHBIM MPH IOOLIX THAPOTEOIOTHICCKHX
HCCNCAOBAHMSIX,

B MeHbLIMX KOJHUECTBAX {(OObIYHO MEPBLIE MI/IMY} MTPUCYTCTBYIOT
B XHMHUECKOM COCTARE BOABI, K peaKO NpeolnaaaloT TaKkHe HOHLI,
kak NH,*, Fe?t, Fe¥. NO3, NO;. H,PO; (suoraa Br, I, F, Sr, Al), —
WX HAILIBAOT Me30KoMRoHeHmam. K MukpoKoMnoHeHmam OTHOCHT

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc...  77/464
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MOHBI, NMPHCYTCTBYIOLLUE B BOJAX B MUKPOKOIWYECTBaX — ODBIYMHO 10
cotent mkr/am?: Pb, Zn, Cu, As, Sb, Sn, Ag, Mo, Co, Ba, pagnoakTvs-
HeIX {Ra, U, Rn, Th), a Takxke Be, Se, Rb, Ni, Cs, Li, Mn, V 1 ap.

OTHOCUTEIBHAA YCIIOBHOCTD NPUBEAEHHLIX MOHATHH MakKpo-, Me30-
H MHKPOKOMMOHCHTHI OYCEHAHA.

HHTerpanbHbIMH XapakTePHCTHKAMY OBLICTD KOMHYECTBA BELLECTBA
B MOA3EMHBIX BOAAX SABMSKITCA PACUETHLIE BEIHUMHBI MUHEPAAUZALUA
{CHHOHUMBbI: O0LLAS HAKM CYMMapHad MHHEPANW3ALHA, CTENEHL MHHE-
PatM3ALMH) W CYMMaE HOHOS, a TAKCKE ONpenenaeMblil 3KCIepHMEHTASb-
HO CYXOU OCHIamoK.

Munepaauzagua (r/0m°, mr/am?, r/kr, Mr/kr} — cymMapHasl Macca
PACTBOPEHHBLIX TBEPABIX MHHEPATbHBLIX BELUECTB B eIHHHUE 0OBeMA
HJH MacChl BOAbI — BbIUMCTACTCH CYMMUPOBAHWEM BECOBBIX KOAHYECTR
BCEX BEUIECTB, OMPEACIEHHBIX NPH XUMHUYECKOM aHamise. Henocpeact-
BEHHO OPUEHTHPOBOYHYIO BENHYNHY MHHEDPATH3ALHH MOXHO ONpeac-
JHTL MO CTEMERH EKTPONPOBOIHOCTH PACTBOPA ¢ NMOMOLILIO CNEHU-
AMbHBLIX NPHOOPOB (CONEMEPOR). TEPMHH “MHHEPANHIAUUS™ MOXET
ynorpedaatscs U B Bonee obBIMEeM CMBICTE ¢ KOAWYECTBEHHBIM RBIpa-
AKEHHEM YEPE3 OAHY W3 YKa3aHHBIX HHXKE BefIHYHH,

Cymma uorog — B TEX K€ BEAMUHHAX, HO YAllE B MOABHOM (IKBH-
BANIEHTHOM) BLIDAXKEHWH — BLMHCIASTCH CYMMUPOBAHHEM MMOAL/OM?
{Mr-3KB/N) BEUICCTB, ONPEACACHHBIX NPH XHMHUECKOM aHajqU3e.

Cyxoit ocmamox — Macca Hejtetyupx (npu |10 nan 180°C) mHHe-
PATBHBIX M OPrAHHWYECKUX COSAHHEHUWI, OTHECEHHAS K eNUHULE obbeMa
WKW (A8 pACCOAOB) MACChl BOAbi — ONPEdeNncTCsl B3BSMIWBAHHEM
OCAAKA, MONYUYEHHOTD MPH BbIMAPHBAHHHA ONPeACNCeHHOTO 0DbeMa BOIbI

74 HYacTe |. Mop3emHblie BOObI KaK 3M@MEHT TMAPOCHEpEl 3eMnH

H MOCJASIYIOWEM BLICYWHBAHMH. BeaHIHHY CYXOTO OCTATKA HCMONb-
3yeTcsl A8 KOHTPOAS XMMHUYECKUX aHanu3on. OHa MOXeT ObITh HE
paBHA BENMYMHE MHHEPAIH3ALHK 33 CYeT NOTepb TNPH MPOKATHBAHKH
AETYYUX KOMMOHEHTOR, oOpasyiolluxes npu pazaoxeHud HCOD, a
TAKKE OpPraHMUecKUX CoedHHEeHHI. Bee HopMaTuew ['OCT2 Ha ouee
codepKaHWE PACTROPCHHBIX B BOAE BELWMECTB OPHEHTHPOBAHB Ha BEJIW-
YHHY CYXOro ocTarTka. [losToMy npH OTCYTCTBHH 3KCMAEPHMEHTAIbHBLIX
JAHHBIX ONPEACTTIOT TaK HA3BLIBAEMbIH gbritCier bt CYXOH OCTATOK,
BbIMHTasH W3 BEAHUMHBI MHHEPATA3ALWKM NONOBHHY cofepxkakna HCOS.
NoOCKONbLKY B COOTBETCTBHH CO CTEXHOMCTPHCH pLakUMH PO CHHA

HCO, npn npokanmusanun (2HCO; — CO5™ + COzT + HEDT} OTHO-
wenwe COZ: ZHCO; =60 : 122=10,49.
MHHCPEL."IHN:ILLHH non3CMHbEX BOI MIMCHACTCA B WHPOKHX OpPCRc-
https://docviewer.yandex.uz/view/614562484/?page=118&*=ge%2BINxhPpLaz0VxTGXP21 eZva;ﬂInVybCI6|thdHBin8v22vaC5tc3ch. .. 78/464
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NAX — OT NEPBbIX edMHHU H ASCATKOB MI/IM® B IPYHTOBBIX BOAAX KPHC-
TAUTHUECKHX NMOpod B FYMHIHOH 30He N0 COTeH [/AM? B pacconax.
Kak npauno, HAMMEHLLIYIO MHHEPANH3ALHIO MMEOT BOSbl, COASP-
Aawue camole cnabopacTBOPHMBIE COCAMHEHWS — CHAMKATBl, Kapbo-
HaThl. [pHpallenne MUHEpaAH2AUHK MOA3EMHbLIX BOA NPOHCXOIUT 34
CUeT NOSIRMEHHA B MX COCTabe Bce Gonee W Gostee PACTBOPHMbBIX COCIH-
HeHHH (CyNLpaToB, XIOPHAOR), MO3ITOMY B ONpPEACNCHHBIX HHTEpBANAX
MHHEPAIH3AUHH NPEGAANAIOT padiHuHble HOHb (pHc. 4.2): H,Si0,
Na* ot 0,01 a0 0,05 r/am’, HCOJ (COZ) u Ca™ o1 0,05 10 0,6, SOF
v Na* (Ca?) ot 0.6 no 3.3, Cl-u Na* (Ca®) sbiwe 3,3.

CYLIECTBYET psal KNACCH(PHKALMA NOA3EMHBIX BOL {10 BEAWYHHE
mMunepannsauny {O.A. Aneknd, B.H. Bepuaackwuii, M.C. I'ypesus,
H.K. 3aiiues, E.B. Munnekep, H.K. ToncthxuA, A.B. Lepbakos v ap.).
B coorpercteiu ¢ [OCToMm npupodHsie BoAM MO MHHEPanU3aLMWU
NeAsTCA HA CacOyollne Tpynhbl (r/kr). npecHoie 1o |, conoHoBathe
|23, conenble 25—-50, pacconsl Goaee 0.

B cBow ouepene B KaTErOpHKH NPECHBIX MOFYT ObITh BBIACTEHBI (F/KI),
HanpHMep, no A.B. Ulepbakosy, ynbrpanpecHble (MeHee 0,1}, vMe-
peHHO mpecHele (0.1—0.5) v HopManeHo npecHbie (0,5—1), a B Kare-
ropun paccoaos, no E.B. MuHHekepy, cnabole (35—150), kpenkue
(150—320), Becebma kpenkue (320—-50) v npenenbHO HAChILLIEHHbIE
(donee 500). CylecTeyIOT W Apyrue rpajaunH. MakcHMANBHOH MUHe-
paNH3ailtieii, M3BECTHOI A8 noaseMHblx soa {10 640 r/nm?), obnama-
T pacco/ibl AHrapo-HeHekoro apre3maHekoro dacceiiHa.

Jns nuTeebiX Leneil B cooTseTcTBHH ¢ [OCTom 2874-82 venonb-
IYIOTCSt BOABI € CYXHM OCTATKOM 00 | r/AM”, OOHAKO B PalioHax ¢ He-
JOCTATKOM NPECHOW BOJAbI NMPHUXOAHTCA MCMOMBL30BATh 0 MUHEPAAH30-
BaHHbIEe BOAB, CKOT MOXKET MUTL BOAY C CYXMM OCTATKOM A0 5 T/oM°
(rowanu), 8 r/aM® (Bepbaioap), 12 r/oM> (OBLK).

Mnasa 4. Pusnyeckwe cBOWCTEA M XMMUYECKWIH COCTaB NOA3EMHLIX BOJ, 75
% or ZM a
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FPoe, 4.2, OTHOCHTENRNOE COMCPAAHAC AHHOHOR (#) M KATHONOR (A B NO@IZEMHKRX
BOAXY PASTHUROH MyHepaauzauid {#e M.[. Basuuro, 1962). [IyHKTHD — pacTrOpH-
MOCTR CON2I 131 THETHAIHPORAHHOI BoAC

Bodopadubutr noxazameis {(pH) maeT npencragnedve o6 obuieM 1e-
NOUYHO-KHCAOTHOM COCTOAHHH BOAb! W, KAK H MHHEPATIU33UHA, 4BAIET-
CA 0QHOI M3 ee BaXHAHWNX MHTErpantHbIX XapakTepucTuK. Hecmorps
Ha TO YTO BOAA AWCCOLUHMPYET upe3BbluaiiHo cnabo (U3 55,56 mMone,
cofiepKalmxca 8 1 am', auccouyupyer seero avwe 1077), 3HaueHHe
3TOrG ABMCHUS AJs1 XMMHU TIPHPOAHLIX BOL TPYAHO NepeoucHUTs, O
LIEAOY HO~KHCAOTHONO COCTOAHMA BOALL 3aBUCAT MHOTHE FHIPOXHMM-
YeCKHE MPoUecChbli: OCAXIEHHE H PacTBOPEeHHE, MUTPALIMOHHasA Crocoo-
HOCTb, XapakTtep MHKpodaopel W ap. Boaoponxbiit nokazateiak (pH})

76 YacTe I. Mon3emHLIG BOAL) KaK INEMEHT rHRpOcepsbl 3eMnn

npeacTapiAeT coboi AeCHTHUHBIR NorapudpM KOHLEHTPaUMH (MAM aK-
THBHOCTH) BOAOPOAHLIX WOHOB, B3ATHIX ¢ OOpATHLIM 3HAKOM:

pH =-Ig [H].
ITOCKOMbKY KOHCTAHTA DHCCOUMAUMM BOOLI MPH TeMnepaType 22°C
COCTABANET!
o L0
Ky =000 1810716, (4.1)
2 s S
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TO MPOW3BEAeHWe aKTHBHOCTEH NPOAYKTOB AWCCOUHAUMH, TAK HA3bIBAC-
MO€ HOHHOEe npoMssefeHue poaw Kw=1,8+10-19-5556=1,008- 104
Flpy paBeHCTBE KOLESHTPAUMA HOHOB BOAOPOAA H MMAPOKCHA-HOHOB
PeAKUMA Cpeabl A0KHA ObITh HERTPATEHOW. Jlna 1= 25"C 310 BO3MOXK-
HO npn KoHuentpaunn [Hf=[OH-]=1,008-10-": 107 monb/am?,
naa wedrpansHoi cpenbl pH = 7,00 Tlpu Conblleil KOHUEHTPAUMH HOHOB
Bogopoda, T.e. npy pH <7 (nanpumep, 103, pH 5), Bona Oyaer UMeTb
KHCJIYIO PEAKLIMIO M COOTBETCTBEHHO MPH MEHLLIEH — LENOYHYID.

Mns Gonee muskux Temncpatyp pH HelTpaieHOl cpelbl “uMCTOR” BOOBLI BblNE B
COOTBETCTBIH C MeHbLLIER HHTEHCHBHOCTLI0 AMCCQUAAUMH. s Sosee BLICOKMX —
wuxe (Tabn. 4.3). BeimoxHocTe Takoro “TemnepatypHoro caemra” pH HelitpanwHoi
cpedbl HYXKHO YIMTLIBATDL A9 BBICOKO- HIH HAODOPOT HHUIKOTEMIIEPATYPHLIX ¢1abOMH-
HepaNHIoBaHHLIX Bof. Hanpumep, HaamepinoTHele oo ¢ pH okono 4,0 gakraueckn
ARNAIOTCT HCHTPANBHBIMH, a4 He CMabOLLCIOMHBIMN,

Bennynnwl pH PMEcTe © KOHUeHTpauMeH ONPEIEnAOT MHUrpAUHCOHHLIE CROHCTDA
MHOMMX METANI0B. HEKOTOpbIC 3MEMEHTBHI OOPA3YIOT B BOOE HECKONLKO COSHHHEHWHA,
KAA OO0 HI KOTOPBX MOACT CYWECTBORITE TOMBKD B OQNPCIACICHHOM AHANAZ0HC PH.
AN HEKOTOPBIX XApaxTepHa M obBpaTHas ¢BA3b, T.€. DIHHOE COCOMHEHWE CaMO ARNsETCH
pH-3a1a10WMM. TakoBel, HANPHMED, CHCTEMH cepel {H,5, HS, 577), KPEMHCKHCNOTDL,
yroanekoii kucaotel (HCO3, COT, CO, ).

Tatsuna 4.3
3aBMCAMOCTL BeNUHHHLI PH HEATRANLHOM CpEegbl OT TeMNEPaTYphi
t,'C Hounoe nponigenenne [H*] = [OH"]monb/aM> pH
0 1,139+ 10715 3.38- ¥ 7,472
25 1,008~ 10-14 L0 1077 7,000
50 5474401 23391077 6,631

Benvuvnu pH moazeMHBX BOA M3MEHAKTCA B LIMPOKOM AHMANA30-
He — OT MeHee ) 10 2—3.3 B YAIBTPAKHCABX BOJax OONACTEH COBpe-
MEHHOTO BYJIKaHW3Ma, 710 9—12.5 B HEKOTOpBIX BOAAX, CBA3AHHLIX C
YABTPAOCHOBHBIMH NMOPOIaMHi, B COOOBLIX H CEPOBOAOPOACOACPKALLMX
pacco/ax.

Maea 4. PusvuecKWe CEOUCTEA W XUMWMSCKMA COCTAB NOAIEMHMX BOR rir

Hanpumep, Boaa HCTOTHHED Beaslil Knioy Ha CKOIOHE BYIkaHAa 20ek0 [KYpHOBCKe
ocTpoba) UmeeT pH < . OTHOCHTENLHAA Macca HOHA BOAOPOAA MO OTHOLIEHHIO K CYMME
KATHOHOR B 3TOH BOUS COCTARIAET 45% {CM. rn. 15). Boma, BCKPBITAA CKBUKHHOH B
amcpudenTax M nepHaoTHTax ¢ bocHWK, xapakTepuzverca sennuuHoid pH 11,75,

ObbiyHble BeTUYHHBI pH COCTABNAIOT. 118 TPYHTOBLIX Box 6,4—7 .5,
IS apTe3HanckHx 7,3—8,5. [na Boa 3cHw runeprenesa JI.C. llgap-
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LEB BbLACARACT YEThIPE rPagdlMM MO WEAOYHO-KUCIOTHBIM CBONCTRAM:
CHNbHOKHCABE pH < 3,0, KHeneie H cnabokucapie pH 3,0—6,5, HeliT-
paibHbie W caabouienouHbie pH 6.5—8.5, cunbHowenoyrele pH > 8,5,
B 3aBucHMOCTH OT TeMmnepaTtypbl W CTeNeHH MHHEPATHIALHMH TPaHU-
Ubl CpafalkHil MOTYT CABHIATLCA.

Y nmuteeBod Boabl pH nomXKHO HAXOAHMTLSA B Opedenax 6,0-—9.0
(TOCT 2874-82).

B noneswix ycnoBuax sesuuvHbl pH onpeneasworea pH- W komopu-
METPHYECKHMMH METONAMMH, B CTALMOHAPHLIX — C MOMOLUBIY TIOTEHUHO-
METPOB.

Oxucaumeasro-eoccmanoeumensuiti nomenyuar (OBI) — Eh Boaw
XAPAKTEPHIYET COOTHOLIEHHE OKUCAEHHBIX W BOCCTAHOBICHHBLX (opM
BCEX COASPXKALWMMXCA B Heil 2JIEMEeHTOB NEPEMEHHOH BAISHTHOCTH H
TAK X¢, KAK M IBe MpeablayuiHe, SBAAETCH BAXHeHLICH HHTerpanbHOMH
K-‘:lp&ﬁTCpHCTHKOﬁ COCTABA BOIbI, H3 TaAkHX 2JICMCHTOB AJA AXHMHYC-
CKOTO COCTABA NOA3EMHbBIX BOM HAWOOJbLISE 3HAYEHWE HMEIOT: ¢epa
(-2, +2, +4, +0), *Keae30 (+2, +3), azor (-3, +3. +3), mapraneu (+2,
+3, +4), docdop (43, +5) u ap.

[TOCKONbLKY IKCNEPHMEHTANBHOES OnpeaeleHHe ADCONIOTHBIX BEJIM-
YHH NOTEHUMATOB CHCTEM KOHKPETHGLIX 31IEMEHTOB CBA3AHO C ONpene-
ACHHBIMH CNOAKHOCTAMHM, KOJHAUYeCTBEHHOA OlLEHEKA OBIl B KaAI10Mm
KOHKPETHOM CAYYAE NPOBOAHTCH OTHOCHTENBHO HODMATBHOTO (CTaH-
AApTHOro} noteHumana. INocneaHUn nipeacrapasger codoi pasHOCTh
MEXAY MOTEHUHANAMK AAHHOH M CTAHAAPTHOW (BOAOPOAHONW CHCTE-
Mbl}) peakuMil. BeanymHbl €ro mpHBOAATCS B CNIpaBOMHHKaX. Taknm
obpasomM, OBl Bcerna BeIMMHHA OTHOCHTEIbHAA.

Benvuuubl OBI1 cucteMm 321eMEHTOR, 3aMepeHHbIe B CTAHAAPTHLIX
YCAOBHAX W NpeBplWaWKe 3HaYEHHE HOPMAJbHOIO MNOTEHUHAIA,
CYHTAIOTCST MTOAOKHUTETbHbIMH, MEHbIUHE — OTPHUATERbHbBIMU, DTO
H2 OZHAYAET, YTC B CHCTEMAX € MOJOXKHUTEAbHbIMH 3HaYyeHUWaMH OBII
MPOHCXOAHT TOALKO OKHCAEHME, a C OTPHUATEIIbHBIMH — TOJBKO BOC-
cTaHOBAeHHe. Kaxnas H3 HHX MOXKET OKa3arbCA KAK OKHCAMTENLHOIH,
TAK W BOCCTAHOBHTENbHOH B 3aBMCHMGCTH OT TOrO, No OTHOWIEHHIO K
KAKOH CHCTEME €8 pacCMaTpHBATH.

OCHOBHHMH noreHuHananawm MM CHCTeMaMHi NMOA3eMHBEIXY BOI
ABAAIOTCA CHCTEMBl KHCIOPOOA, CEPB H B MEHLIUEH CTEINMEHH XKejesa,
A30Ta, OPraHHWYEeCcKHX BElULCTE.

75 Yacrs | NogasMHble BOAL KaK 318MeHT ryapocdepel 3amnu

CHCTeMa KHCNOPpONA 330aeT NoAoKUTENbHbe 2HaueHns Eh or 0 no

0,45—0,7 B npu coaepxaHun kucnoposa # - 10°3 Moab/am?. CHcTemoli

CEPBLI, YUACTRYIOWEH B aHAIPOOHDLIX DHOXHMHUECKAX NPOLECCAX, HALLE

3A0AKTeS OTpHUuaTenbHble (10 —{.4 B) 3navenns OBI1. Hanwuue ce-
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pPOBOAOPONA ABAAESTCS NPU3HAKOM BOCCTAHOBHTEMBHOW OOCTAHOBKH.
CHCTEMA KeNesa BbIABWMIACTCH HA NepBbLI MIAaH ApH OTCYTCTBHH Nep-
BLiIX [BYX, ODLIYHO B DOraThix OpraHkM KO FYMYCOROG THNE MPYHTORBIX
ROAAX, MHUTAOLWHMXCA DOAOTHBINMH, KpHTepusmu GeCccepoBOIOpoaHOiM
BOCCTAHOBUTEABHOM OBCTAHOBKH ABASIKOTCH OTCYTCTBHE KHCTOPOda M
HATHYKE ABYXBANCHTHOMO XKEAe3a (CH30-3€)1eHAH OKPACKa MNopotbl Hi
YVHACTKE BBIXOAA HCTOUHHKA), OKMCIMTENBHOH — CRODOAHBIA KHCIO-
poil (Gypas okpackKa, o0YCAOBIEHHAA THAPOKCHIAMHK KENe3a).

3raderus OBl noa3eMHBIX BOA HIMEHSIIOTCA B LLIMWPOKOM nMana-
30He (o1 0,5 mo +0,7 B). [loBepXHOCTHBIE H TPYHTOBLIC BOIb] Xapak-
TepusytoTea Beawunbkamy Eh or +0.15 a0 +0,7 B, nomseMHbi¢ BOIb
rayOOKMX YacTel apreavaHckux Oacceidor — ot1 0 go 0,5 B. Huskue
BENUMUYUHBE HIOMIOIAOTCA B BOAAX HEPTAHBIX MECTOPOKIEHH, MHHU-
manbhpie {oT 0.6 no ~0.7 B} — B cunbHOLWENOYHBIX pacconaX B CUM-
cax, MakcumanbHbie (10 +0,86 B npu pH < 2) oOHapykeHbl B pynHMu-
HbIX BOAAX APW AKTHBHOH ASSITENLHOCTH Xene3o0akTepHH (NaHHbIS
JI.I'. Baac-bekuHra w ap.).

Bervuyuuel OBI1 obbivHO yMEHbLLAKOTCH ¢ TAYOHHOW. HO B HEKOTO-
PbIX YCAOBHAX (VHACTKH Pas3rpy3kH NOM3eMHbLIX Boa, §0A0TA) OTpHLA-
TenbHble BentUMHLI OBIT Hadmonaotes 1 Ha AHEBHON MOREPXHOCTH.

BaxHeilee 3HaUgHHe W HAMODOMBWIVIO HHMOPMATUBHOCTE B THA-
POrEOXUMHH HMEET COBMECTHAA WHTEPNPETALHA AAHHBIX MO LIENOY-
HO-KHCJTOTHRIM H OKHCIUTEARHO-BOCCTAHORHTENBHAIM CBOTICTRAM
MoA3eMHbX BoA. bonblloe pacnpocTpaHeHWe NONy4YMAH TaK HasblBac-
Mble Eh—pH anarpamsbl, NO3BOJSIFOUIME NOJYMHTL HATASAHYID Kap-
THHY BO3MOXHBIX DABHOBECHH M MWUIPAUHOHHBIX (OpM B CHCTEMAX
IMCMEHTOB [EPEMEHHON BAaN€HTHOCTH.

Ha puc. 4.3 nokasaHO MOAOKEHHE PA3TUUHBIX THIIOE TIPHUPOIHBIX
BoA B koopavHaTax pH—Eh.

CrneundHIeCKMMU NOKA3ATENHMIM KAYSCTBA BOABI ABIANOTCA XKECT-
KOCTh M arpecCclBHOCTD.

AKecmrocme ¢odbt OOYCITORTCHA HANHYHEM B HEl COCNMHEHHI Kanb-
UWA H MarHug, KecTkaa BoJa MIOXe MBLUTUTCH, O0pa3yer HAKHMIMb, He-
OpHTOAHA N8 MHOTHX NPOH3BOACTE {(COXAPHOI0., KOXMeBeHHOro). Painu-
YAKOT MATE BMAOE XKECTKOCTH: 00LLYI0, KApBOHATHYIO, HEKAPOOHATHYIO.
YCTPAHKHMYIO (BPEMEHHYIO), HEYCTPAHHUMYIO (MOCTOSIHHYIO)., Koanuecr-
BEHHOH MepOoi ODWEel HecTKOCTH UBASSTCA CYMMAa MWIIMIPAMM-3K -
BUBANCHTOB (B MEXXAYHAPOOHBIX €AHHHUAX — MMWATHMOACH) KanbLKUA
M MardMs B €JMHHLE OOBEMA (MI-3KB/N MAY MMOJb/IM?).

Mnasa 4. PUanvecKne CBOHCTBA M XMMWYECKWA COCTAB NOA3IEMHDBIX RON 759

Eh, vB
[~
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Puc. 4.3 TloaokeHne pasnps-
HEY THIOBR MPHPOLILIE B0 Ha
Eh = pH avarpanise (C R Apair-
new, BM, Higew. 1984, Oon-
WAMHLIC BOABL [ — KHCILK Tep-
MELTEHBIE PAHOHOR CORPEMEH -
HOID METMOTHIMIG 2 — CPYHTO-
Bwdt, B TONM MPLAC BB JOH
okHCaeHHs (pH <4) ¥ emeH-
Taunk {pH =6 cvampranbix
MECTOPOMCIEHHIT, J—4 — wBHC-
PUBHBIC (7 — YIOEKHCIRE, F —
FIOTHBIC TePMAILHBICY 5 — pac-
COMbl APTE3HAHCKHY DACCCITHOR
IHITRONM. Kpacuhiy 1poribos
I OMEKTOPHKBY HIOAHH, B TOwM
YHCHE CESUNMLIE ¢ FUoreHib-
MH ropMatinamMi. ATaocrhep- el
HBIC BOALE 6 — J0saeBue, T1o-
RCPXHOCTHBIC BOibl: 7 — MOpP-

CKIE W OKCAHHUCCKHE sl

5 __:.:--x"' ﬁ

Kapbongmuag Jeecmxocme THCICHHO paBHy cymMe mMons HCOS 1
CO%‘ B 1 am?, ecim 3Ta cyMMy MeHplle oB1ueli JKeCTKOCTH, H NpPHPAaB-
HMBAETCS K BeTHUMHE OBWel KeCTKOCTH, SC/IH CYMMa MMOAL HCO: +
+ CO% Gontwe ee.

Vempanumas swecmkocmes B OTAMdME OT KapOOHaTHOR (pacyer-
HOH) ONpeacadeTcs IKCNEPHMEHTAABHO W MpeacTaBaAcT cobOi pas-
HOCTb MEXAY CONepKaHWEM COSIHHEHWA KanblUWMA M MarHua ao o
nocie LAXUTENBHOre (1 vac) kundueHus, ITa BEJIMUWHA OObIYHO Ha
I—1,5 mMmonb/amM? MeHbwe KapboHaTHOK Onaronaps TOMy, uTO 4acTb
KapOOHATOB KaAbUMA H MarHHsa OCTacTCA B paCTBoOpe, a H3 TOM vacTH,
KOTOpaA BLIMATAET B OCANCK NPH KHMAYEHHH, HEKOTOPOE KOMHYECTBD
PACTBOPSIETCSH BHOBD.

80 Yacrtb |. Moasemyble Boap KaK 3nemMeHT ruapocdepbl 3emmm
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Hé’yﬂ'ﬂ}pﬂHHMﬂﬂ U Hé’deﬁﬂH(ﬂHHdﬂ MCEeCIMK O b Dﬁy‘CJ'IDBIIEHhI HalH-
yueM CyAbhaTHbIX, XAOPHAHBIX WM MHbIX CONEH KANbUHS U MATHMWA,
4 TAKKEe UX THAPOKCHAOB H ONPeacNATCs [0 BEAHYHHE pa3HOCTH
MEXKAY OOIIEH XeCTKOCTBHIO M COOTRETCTBYIOLIMM €€ BMAOM.

[Mo BeaHYHHe OBIIEH KECTKOCTH pa3iHYaloT BOAbL OMEHb MATKHE
(xectkocTb Ao 1,5 mmonb/am?), Markue (1,5—3), yMEPEHHO XKecTKue
(3—5.4), xectkne (5,4—10,7) n oueHb xkecTkHe BoAw (Donee
10,7 Mmonb/am?). MArKMMH ABIAIOTCH TPYHTOBLIC BoAbl Cepepa, BOABI,
CBA3AHHLIC C KPUCTANNHYECKHMH MOPOAaMH, J0XKACBbIE. [1OBbILIEH-
HOM KECTKOCTLK) 00A30210T BOAL HIRECTHAKOB, AONOMHTOR H NPYTHX
KapboHaTHBIX nopod. fIna NMUTLERbIX UEASH MCNONB3YIOT MOA3EMHLIE
BOIbI C KECTKOCTHIO IO 7 MIM-3KB/IM",

Aepeccuenocrmo — noxKazaTelb CNOCOOHOCTH BOALI K Pa3PYLUCHMIO
MaTepUanoB {uemeHTa, 6€TOHA, METALIOB) CTPOMTENLHBLIX COOpYXKe-
HHIA. PazinyaroT HECKONbKO BHAOB ATPECCHMBHOCTH. YLIEKHCIAOTHYIO,
BbILUCTAYHBAHUSA, O0WECKHCITIOTHYIO, CYNbMATHYR), A TAKKE BbI3bIBAO-
LLIYIO KOPPO3HID METALIOB.

Verexucaomuas acpeccugHocmb NPOSABASIETCH B paspyLUeHUM Kap-
DoHaTta KaNbLUHMA, BXOAMNLUICTIC B COCTAB GCTUHH, noa JCHCTBHMEM Tak
Ha3blBAEMOH arpeccUBHOM, T.e. W3DBITOYHOW MO CPaABHEHHIO C PAaBHO-
BECHOH', uacTH CBOGOLHOM YroApHOH KHCNOTH, CoaepkaHHe COzam
pacTeT ¢ yMmecHbllueHHeM pH npupomHbix BOA. C‘Dzaq1 onpenensioT o
HOMOFPAMMAM MM 3KCMEPUMEHTaNbHO. B 3aBUCHMOCTH OT COAEpXa-
Hua HCOL, MMHEpAIn3aUHN, KOHCTPYKUUH COOPYXKEHHA W FUapo-
AKHAMMYECKHX NApaMeTPOB HOPMATHBAMH ACNYCKAETCH paljinyHoe
COMepXaHue ArpeccUBHON yrnekucrnoTel (8,3—3 Mr/aM?) B naubonee
ONACHLIX YCIOBHAX, ArpecCHBHYI) YTACKHCAOTY HEHTPaIH3VIOT METoIA-
MH CTaBHTH3aUMK C MoMollbi CaCG,, Ca (OH),, Na,CO,.

AepeccuBROCb bHE/IHIRAHIA XADAKTEPHA 119 BROA C CONEpKaHMW-
eM HCO MEHbILMM, YeM HEOOXOAUMO AMA PABHOBECHH ¢ HMEHOLLIMM-
¢Sl KOJMIHYECTBOM CBOOGAHOM YLAEKHCAOThI, OOBbIYHO JTY BEJHUMHY
onpeaenseT KoHUeHTpauna CO, B atmocthepe MAM B NOYBEHHOM RO3-
ayxe. Booa Gyner pacreopats CaCO, u Ca (OH), a0 tex mop noka He
OYZET AOCTUTHYTO NMPOM3BEAECHUE pacTBOPMMOCTH nociacaHero. Hopwa
ATPECCUBHOCTH BLILLEAAYHBAHHA B BLIPAKEHHW MUHMMATILHO JOMYC-
THMbIX KoHUeHTpauuil HCO; wamenderca or 0.4 1o 1.5 MMOJb/AM-.

' PapHORECHOIH HA3BIBAETSA HACTE CROGOIHON YTMEKHMCNOTEL, HeoBxomuvan ona cy-
WEeCTRORAHHKA B PACTBOPE OMpelefleHHbIX KoHueHTpaunk HCO, B 0DpaTHMOH peakuiy
pacTeopenua kapSorarop CaCOj+ H,CO «Ca?t + 2HCO,. PapHopecHble KOHUCH-
TPALUMKH ONPEISAKOTCA PACHETHBIMH M 3KCMCPHMEHTATEHLIMK MeToaaMH. H.10. Coko-
NOBKIM COCTABICHL Tabanubl KoHUCH Ay CO,, o 5 sasncumoctd o HCOY
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nasa 4. Pu3NYeCKMe CBORCTEA M XWMWUYECKUH COCTAB NOA3EMHLIX BOA 81

OfieKuciomuas aepeccHeHocms CBOHCTBEHHA BOIAM TNPH HH3KHX
penvunHax pH. Moubl H*, HeldTpanusys ruapokcUA-HOHbI, 0DpPasyio-
Hecst NpH anccounaury Ca(OH), UeEMEHTHOTO KAMHA, CnocooCTBy-
IOT €ro AanbHeieMy pacTropeHH ). TosToMy AONYCTHMBIE 3HAYEHHA
PH BOObl, KOHTAKTHPVIOLIEH C HOPMANBHbLIM {HEKHCAOTOCTOHKUM)
OeroHom 0e3 CneuHalbHbLX NOKPBITHH, HE 100KHbl ObITh HHXE 3,0—06,3.

Cyaschamuan aepeccunocns NPUCYILA BOAAM C BBICOKMM (Honee
280 mr/am’) comepxaHMem C¢yabpaT-HOHA W OOYCIOBIEHA OMACHOC-
ThiQ PA3PYLIEHHA (BCNYUHBAHHWA) HeCYIbpaTOCTORKKX CopTos OeToHA
33 CcueT 00pazoBaHMUI CyAbbATHLIX coeauHeHHl Boabwero obbeMa
(HANPUMep, THAPCCYAL(POATIOMHHATA KaNbUHA, KOTOPBIH HA3LIBAKOT
“0eTOHHOW Daumanoi™, wad THICA — npu colepkaHwn cyabdaTos
oonee 1 r/nm).

Macnesztuaionaa aepeccu8Hocms BHI3LIBAETCH NPOUECCAMM KATHUOH-
Horo obmeHna Ca?* GetoHa Ha Mg’ Bodbl, KOTOpPbIE MPUBOAAT K 0Opa-
30BAHWIO B Tenc GeTOHA pbIXNOTO ocadka ruapokcHaa mardus. Oxa
HaBAOAACTCS NPY COACPXKAHMU MArHUs B Bojax BGosee 750 mr/am.
Crenenb cynpaTHON M MATHE3MANBHOW ATPECCHBHOCTH ONPEASNsIOT
IKCOEPHMEHTATBHO.

ArpeccHBHOCTE BOLbI, ABNSIOWANCR MPHUHHON KOPPO3IMK METANNCB,
H B MEPBYIO 04EPEab Kee3d, MMEET WIEKTPOXHMHYECKYIO, XMUMHYECKYIO
H OMOXMMHWYECKYID MIPUPONY. DNEKTPOXUMHYECKAS ATPECCHBHOCTD Bbl-
3BIBACT PA3PYIIEHHE (OKHCASHHME) MeTanja npu 0oDpasoBaHHH MHKPO-
ranbRAHHUMCCKHX TOKODR MEXKIY DTHM MCTANAO0M M DACKTPONHNTAMEK BOObI
HIK KHCAOPOIOM BOMSTHOMO NAapa, XMMUYECKAR CBA3AHA ¢ KUCNOPOAoM
ROADL, 1 TAKXKE ¢ KHCIOTAMM M LIETOYAMH B €€ COCTABe, DHOXMMMHYE-
CKa¥ — ¢ ACATCALHOCTBIO Kenel30bakTepuil. Bee BUALL 2TOH arpeccHn-
HOCTH OPHBOIAT K OOPA30OBAHWIO PXKABYMHB H PA3PYIIEHHIO COOPY-
KCHUH, MEXAHH3IMOB, CKBaXXHH H T .

Ananruz oo u opmvr ezo suipascenun. AHaNH3 HAYHMHAETCA ¢ oTOOPA
npoGbl, TILATENbLHOCTh H TIPABMABHOCTL KOTOPOrO ABIAOTCA OAHHM
M3 HEOOXOOMMBIX YCAOBHH MOAYUYEHHS AOCTOBEPHbIX pPEe3V/AbTATOB.
s obecneveHNs YHUCTOTBI M MAKCHMANBHOH COXPAHHOCTH MPMPOA-
HOro ¢OcTaga paspaboTaHpl CneUHANBHLIC Npasuaa oTdopa, NpeaBapu-
TENEHOH 00paloTKH, KOHCEPBAUHM W XpaHCHHA Npob. AHanM3 BOALI
JONKEH NPOH3IBOIMTECH BOIMOMAKHO ﬁb[CTpEJEﬁ, HENOCPEIACTECHHO NOCAS
oTOOpa nNpodbl, ECnn 310 HEBOIMOXKHO, NMPOOE KOHCEPBUPYIOT. Xpa-
HeHHE Npod BOAH TPeOYeT HW3IKOHM TeMMNEepatypol, 3aMep3aHMe He 10-
NyckaeTcH,

[ToHATHE “aHANK3 BOABIT B TMAPCICONOTHH BKJIHOUYAET HCCAEA0OBAHHE
ee OU3HUUYLCKHX, B YACTHOCTH OPTaHOMASNTHUSCKHN, CBOMCTB, XUMW-
HeCKOra, B 1o MKACTE TAZOBOTO KW ﬁakTepuonnquecuoroj COCTAaBa.
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82 HacTs L. lNogaemHble BOALI KaK 3NeMeHT ruapocdepsl 3emnu

AAs XapakKTCpUCTHKH XHMUUYECKOrQ COCTARA BOMALI NPHMEHACTCH Tak
HasbIBAEMBIA CDIIMK AHANA3, BKIOYADWHK onpeleeHue CTaHIapTHO-
ro KOMIJICKCA XapakTePHbIX 415l MOA3CMHbBIX BOA KOMIAOHEHTOB, NOKA-
3aTeN el M OHIHKO-XHMHUECKHX MAPAMETPOB, PACCMOTPEHHbLIX BblLle.

Habop onpenenscmplx KOMIIOHEHTOR H YPOBEHb TpedyeMOl Tou-
HOCTH HX AHATH3A, AHKTYIOWHH HEOGXOAHMOCTL NPUMEHCHHUA TeX
MM OPYTHX METOIMK, ONPEeleasioTes LeTaMin Heeaenosanvii, Hanbo-
Jee YNOTPEDHTEAbHBI TPH THITOBLIX KOMILIEKCA ZHANUTUUSCKUX Oripe-
ACACHHI: TIONHBIA, COKPALUCHHBIH H MONCBCN,

floawette anaanz BKNKYAET onpeagacHue (GH3MUECKHX, B TOM YHCAL
OPraHOACTITHUSCKHX, CBOUMCTB (TeMNepaTypa, MpPo3payHeCcTh, Macca
B3BCCEH, OCHIOK MPH CTOAHMH, UBET, 3afax. BKYC Y NPWUBKYC, NAOT-
HOCTL, 2ACKTPONPOROAHOCTL), Beanuky Eh 1 pH, conepkanui HOHOB
Cl-, SOjZ NO;, HCOZ, COf‘. Na*, K*, Ca?, Mgk Fe?, Fe™,
NH*, NO;, Al*, mosexyn H SiO, H;BO,, razos H,S, 0,, CO,, .
BENWYNHBLL OKUCTHEMOCTH, CYXOro octatka. 110 RaHHLIM ananusa Bbl-
YNCAMOTCS KECTKOCTL oDWas, KapboHaTHas, koanyectro CO, .
MonHpIH anaK3 MpoBOAMTCA B CTALLMOHapHOH nadopatopuwn, rae
MPUMEHAKDOTCH HAHOONEE TOYHBIE AHATHTHYECCKHE METOOHKH,

Cospaennbiit araiiez BKIOYACT T€ KE NO3MUMH, 3a HCINIOUEHHEM
Mg Na* 1 K*, KOTopblc ONpeacnsioTesl pacUeTOM, @ TAKXKE OKHCA -
emocti, Eh, Al*, H,S, H,BO,. OH MOXET BHNOMHATLCH C NMOMOLLEIO
CTAHIAPTHBIX MOAEBbIX THAPOTrCOXHMHUECKHX nabopaTopui B 3KCne-
JHUHOHHBIY YCNOBHAX B CITICUHANBHO DﬁOl)YﬂOBﬁHHOM OOMEIUCHHH,
IMpumenseTcsl MpH MaccoBOM 00CIEACBIHHH XHMHUECKOMQ €OCTABA
NOA3EMHbIX BOO PETHOHA,

foaesotr anarus MPORCANTCH ¢ NMOMOLLBH CNCUMHAALHBIX oonerveH-
HbIX MapLIPYTHREIX AabopaTOpUi ¢ MOMMATUIEHOBOA fOCYIOH, NO3BO-
ASIOWKHX NMPOBOAHTL OPHEHTHPOBOUHYIO OUCHKY COAEPXMaHHA OCHOB-
hbIX WecTH Makpokomnonentos, NO7, NO37, Fe?, CO, .. H,S, O,
a Tacke pH 1 Pu3MdECKUX CBOUCTB HEMOCPENCTBEHHO HA HCTOMHKKE,
HenoctatouHas TOMHOCTL NOJICBOTO aHAAW3a HECKOABKO KOMMNEHCH-
PYeTCA BOBMOXKHOCTEK) ONpPpCACTCHHMA HE}"CTOH‘IHBH}{ KOMMOHCHTOB
(HCOz, COf‘, 0, Fei*), Monepule METOAB MPUMEHAIOTCA 414 10-
JYUYEHHS NMPeaBaAPUTENbBHOH XAPRKTEPHCTHKH XHMHYECKOTO COCTABA
nen3eMHbIX BOA paﬁon HHOrIa no3pondAT BEHABRTATE AHOMAAHH H
CAYXAT OCHOBaHweM Iig oTOOpa npod Ha MONHBIA M COKPRLLEHHbIA
AHATH3BI.

B koMmMmieke MaccoBBIX THAROTEON MM HYECKHX HCCNeAOBAHKMH BXO-
AHT TAKKE NOJYKONHYECTBEHHDBIA CHEKMPATbHBI QHAIS CYXOT) OCTATKA
MOAZEMHBIX BOA, A2KLHI BO3MOXHOCTE OPHEHTHPOBOUHO OIpene-
JHUTh COCTAR H KOJHUECTBO MUKPOKOMITOHEHTOB,
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Maea 4. PU3INHECKWE CBOACTEA H XUMHYECKMA COCTABE NOA3eMHbIX BOO 83

VEa3aHHbLIC TUNBI AHATHIOH npcaAinuMcaHbBl COOTBCTCTREYIOIMAMHK HH-
CTPYKUHAMH W CONPOBOAIAKT MPAKTHUYECKHM BCE OCHOBHLIC BHIbI
FHAPOreONOTHIYCCKHX padoOT: THMAPOreONOrHUECKYIO, THAPOreo3KON0-
FHUECKY) H KOMIUIEKCHBIZ CheMKH, MCCNeIORAHHS ¢ LSTBK OUSHKH
AKCTINYATALHOHHBIX 3anNacoR MOA3CMHLIX Bod W Op. [lpu ruaporec-
NOrMMECKMX PAbOTaX CNeUMAIBHOMO HAZHANCHWA OHH LONOSHAKTCH
HEOOXOAUMBIMY ONpeneneHUaMH. Hamnpumep, Npr oUeHKe COCTABH
MHHEDAALHBIX A€4YEOHLIX BOA MPOBOAAT aHATH3bl 0ANbBHEOIOTHUECCKH
AKTHBHDIX KOMMOHEHTOB: paacHa, a30Ta, Opoma, Hona, rHApoCynb-
(PHA-HOHA, OPraHH4YCCKHX BELUECTB; TIPH M3VUEHHH MOAIEMHbLIX NpO-
MBLILLLICHHBIX BOA C LEALIY MCNOAL3OBAHHA HX KAK ChIPbH LA A00BIYH
[IWIC3HBIY MCKOFRICMbBIX [GPGMEL ﬁﬂﬂ.&l, 60[3'&} — dHAUIH3bl FTHX KOM-
NOHEHTOB: TPH THAPOrCOXMMHYSCKHX MNOMCKAX PYAHBIX TLOJWMETa-
MHUYCCKUX MECTOPOXKASHHH — AHAIW3 HA COOTBETCTBYIOLLME SNeMEH-
TK: CBHMHELU, MeIb, UMHK H Ap. [lpH WcCnenopaHHax BO3IMOXKHOCTH
MCMOMB30BAHWS BOAB B TEXHUYECKHX UENSIX ONPEACIsOT Koaryaupye-
MOCTEB, KOPPO3HHHBLIE CBOHCTBYU., YMIMAEMOCTb W T.4.

Ha meTonknl aHanu3a, NpHMEHdeMble NPpU FTHAPOrEOOrHYecKHX He-
CACAOBAHUAX, CVILECTRBYVIOT cooTBeTCTBYIOMMe [OCThL. [MpuMensitoTesa
PAITHYHBIE METOLbl AHANTMTHUECKOH XHMHH: TTPH NONSBOM aHaAU3e —
THTPHMETPHYECKHE, KOJOPUMETPHUYSCKHe, TYPOUIHMETPHUCCKUE, MPH
COKPALLCHHOM H TIOMHOM, KPOME TOMO, HHCTPYMeHTalbHBIE {hoTO-
METPHA MJIAMEHHM, (POTOKONOPUMETPHA, COEKTPOPOTOMCTPHA, NOTEH-
HHUOMETPHS ., DATHOMETPHS, XpoMaTorpadmsa W ap.).

Dopatvt GoIPANCCHUA XUMBHECKO2O COCMAGE Nod3emusix 6od. Konuue-
CTRCHHY D XAPAKTCPHCTHRY COCTaRl NIA3CMHBIX BOA TIPHHATO JABATDL
B " KOHLCHTPALLHOHHONW ™ (OPME M BbIPAXKATL KOJIHUECTBOM BElNECTRA,
ApHUXOAdIIerocsl Ha eauMHHLY oObeMa, MNH Ansl pacconoB ¢ BBICOKOMH
NMNOTHOCTLHHO — MacChl NPHPOIHOMS pAaCTeOpPa.

Ans BHIpAXKCHHMIL Pe3yNbTATOB XHMHYECKHX JHANM30B ODbIMHO MC-
NONLIYIOTCH CAeaytoule TPH (hopMbl:

1} wecogas (r/n, mr/n, r/«r, Mr/kr); nocneaHsasa (Mr/kry — npuMep-
HO COOTBETCTBYET MPUHATOH B 3apy0ekKHON nuTepatype edunulie ppm
(“parts per million™ — yacTeH Ha MHWINHOH); A4 Ta30B (MJ, A/Kr);

Y skeuedienmuag (MC-3KB/N, T-3KB/N, MI-3KB/KC, r-3KB/Kr) Bbl-
UMCIACTCH NENCHUEM MACCHI BCILECTBA Hd €T0 IKBHEAMICHTHYIO MACCY:

3) npouenm-axkeucasenmnan (%03KR) — nona (%) Kaxaoro HoHa B
obuleii (MpHHUMacMoi 0dblvHO 3a 100%) cymMme MUIIUIPAMM - 3KBHBA-
NEHTOB HOHOB OJHOTC 3HAKA (KATMOHOB UM aHuoHoB). 3ta dopma
NO3BOAACT CPABHHBATL XHMUUECKHI COCTAB NOA3EMHBIX BOA PA3HOWM
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U B anekTpOHCHTPAILHOM PUCTROPE CYMMBI MI-3K$ AHHOHOB M KATHOHOB AOJXHbI
OmMTE pasib. HecOOTBCTCTBHE MX CBHACTCABCTBYCT O NOMPCIIHGCTAN aHANN3A,

84 HacTe . Mop3emMHbie BOALI KAK INGMEHT FMAPOCHepsl 3aMnu

MHHEPATH3ALUMH W OUEHWRATH OTHOCHTEALHYK}Y POMTb KAXIOTO MOHA B
HX COCTaBe.

B okeaHonoruy M rMApoaorMM KOHUSHTPAUKUK PAacTBOPEHHDbIX Be-
LLIECTB YACTO BbLIPaXAlT B mpomuane (%oe), UTO 03HAYACT THICAYHVIO
OO OT LIEAOTO.

B ¢BasKn ¢ nepexoacM HA MexayHapodHyto cuceTeMy esmnuu (CH)
NPHBBIUYHBIE A FUAPOIEON0TOB ODO3HAUEHWA JOLKHEl ObITh H3MEHE-
Hbl {Tada. 4.4). BMeCTO TEPMHHOB “BeC™ K “'BeCOBAX KOHUEHTpauus™
Tenepb cneayeT ynotTpebaaTe TepMUHbL “Macca” M “MACCORAH KOH-
UEHTpaUHs . OObeM DPEKOMEHAYETCH BHIPAKATL HE B AMTPAax, & B Ky-
OUUECKHX ACUMMETPAX. 34 OCHOBHYIO CAMHWLY KOJIHYECTBA BELLECTBa
NMPUHAT MOJIb.

Fodauna 4.4

Conocrasneque TPaAULIMOMHEX W HOBLIX (JOPM BbIPAKEHNN
XMMMHMECKWX BHANM30E NOA3eMMBIX BOR

Tpaaumnounaa B wvewayHapoaHerx eaunnnax CH

Becoras KoHUCHTpaH: T/0. Mr/a, mKkr/i | MaccoBas KoHueHTpauws: r/om-,
Mr/oM", MKr/am’

Fpamm (M nrpas s =K BHELICHT, MobHAR KOHLUEHTPALHA: MOAB/AM',
r-3KB/0, Mr-3KB/a MMONB/aMY, MKMOmL 1M
MponeHT - 3KBHRAEHT: SIKE MPOUEHT-MONL, GMOTE

[pouermnas hopma BLIPAXKEHHMA aHANHU30B UCMOABL3YETCA 419 HX
rpahMUecKoro NpencTaBAeHUA Ha TUAPOreQIOrHYecKHX M THIporeo-
XMMHUECKHX KapTax, pa3pe3ax, rpapukax (puc. 4.4). B uacTHOCTH, B
JIMTEPATYPE CEHYaC BCTPEYACTCH YXKE YCTAapeBlUad, Tak Ha3blBacMas
COMEBan (popma BLUIPAKEHHA aHAMH3A B euae rpadhuKa-apAMOYTONb-
HHKa (g). MOHbL HA HEM HAaHeceHbl B NOPsIKE YMEHBLWICHMA PACTBO-
PHMOCTH, NYHKTHPOM TMOKa3aHbl “rHNOTeTHYecKHe conu™. OzHako B
CBHAZH € TeM, UTO NpouecchHl d)OpMHpOBEHHH XHMHUYECKOMND COoCTAdBdA
ARNAOTCA IHAUNTEALHO 00JEE CAOKHBIMM, HEXEJIH TIPOCTOE PAacTBOpPE-
HHEe, C TEHETHYSCKOH TOUKH 3PeHMS 3Ta POpPMA BbIpaXeHWn AHATH3O0B
He BMNOAHe KoppeKTHa. Kpyru-pHarpamMMbl WAH Tpapuku-KpytH (0, &)
ACAATCH NOMQJaM, CneBa (CBEPXY BHU3} MPOMOPLHOHANLHO TMPOLISHT-
HOMY COACPARAHHME? OTRAAABIBEAIOTCA AHMOHDB, CHpPAdBa — KaTHOHLIL
MuHepanuzauya NpoCcTABASETCA pAOOM; HEPEAKO €€ OTPa)XatT U B
BeAWUMHE JMaMeTpa Kpyra. KpoMe yKa3aHHBIX NPMMEHAIOT pasiny-
HLig :pacbw-lem-:ue H30ﬁpa)KeHHﬂ HaMeHe HH KHMH‘-—IECKDTG COCTaBd B
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ITPOCTPAHCTBE: B Pa3pe3t OAHOH HIHW HECKONBKHX (THIPOXUMWMHYSCKHU
npopunb, No AA. bpoackomy) CKBEKHMH; B padHantbHbIX KOOPIHHATAX;
MHOMOUYWCNZHHbBIE QHATPAMMEI, WMCHILHE OEThBHID ﬂHd}(bﬂDGHLIHaLIMH}
COCTaBda BOI B 33aBHCHMOCTH OT MX TCTHC3HMCA (HEH'IDHMEIJ, OHArpaMmeul
M.T. Banswxo, B.A. Cyanna n ap.).

Maea 4. PHanYecKue CBOWCTBA W XUMWUCCKUA COCTAB NOA3EMHLIX BOR 85
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fIpouenm-moneraq (63KB) QopMa BBIPAKEHHS XHMHYSCKHX aHLIU-
30B BONLI, KpOMe TOMO, IWHPOKO HCNOGIB3YETCA OMH TIPEACTABACHHMA HX
pE3yNbTATOBE B CMEUM(MHUECKOi, NpHMeHAeMOM TOMbKO A1 aHANH3a
MPHPOAHBIX BOMA, KpaTKOH (POPME — TdK HazbiBAEMBbEX (DOpPMYN XHMH-
HCCKOTO COCTaBA.

86 Yacrb . NMoaszemHbie Boabl KaK anemMenT ruppocgepsl 3emnu

DopMyila MOHHOTO COCTABY HpeacTaBAgCcT cobOH neeraoapods, B
HHCAWUTEAC KOTOPOH 1B NOPSAKE VOLIBAMHS MPOUCHT-3KBHBANCHTHBIX
I‘ZGHHEHT[}E‘IHP'IH YRAMAHDL OCHOBHBIC dHHAOHBL, & B JHAMOHATCHE — K-
THOHBL. OOGLIUHO VKA3LIBAKOT AWl T¢ HOHbI, KOHLEHTPAUHS KOTOPLIX
npceniwaet 10, uuoraa 20%. TMepea ApoDbo CTABHTCS NPOMHCHAS
Gvkpa M (MUHEPATHIALNA), MHACKCHIPOBAHHAR CMIpasa BHIMY €€ 3Hauc-
HHEM T8 TRHHOH ROALL {(1/EMY), OKPYIASHHBIM A0 ABYX-TPEX 3HAUALLIX
uuchp. Hampumep, COCTAR BOAL MCTOUHHKA K3 0AOMUTUINPOBAHHLIX
M3BCCTHIKOB KapOoHa Ha Ypade 8 70l (PopMe BolLISLAIMT CAChyKLLMM
0OpAIOM:

HCO,75 50,25
Ca50 Mg4(Na + KyI10

JEAKOHW M, MHBOPMATHBHOCTE, YA00CTBO L1351 paboTH, OCOBEHHO
MR AMRCCOREIY KOJHECTBAX XHMHYCCKMX aHAMM 3015, 06}’0)10BI-UIH M-
POKOC NPHMENCHHUE TaKMX POPMYT B NPEKTHKE HAYUHO-HCCIERonRa-
TCABCKHX W TTPOH3BOACTBEHHBIX PaboT.

@(),DAUH(? HORHEOID COCHRaGEd — 370 CDKDHH.I@HHI::IH BAPHAHT Tak H:a-
suiBacmod opuynsl Kypnoga, npennoxenuoi M.T. KypnoBbiMm eule
B 1921 1. 0159 KOMNARKTHOTO NpeacTaBieHts ¢BEICHHH O MHHEpPLIb-
HBIX BOWAN W MPHMEHSKWEHCH A0 HACTOHUIETC BpemeHK. Kpowue
HOHHOM® COCTAB OHA BKIKYACT CBCOCHHA O razax, cneunpieckHx
KOMIOHENTAX M HEAHCCOUNMPOBAFIHBIX MOTCKYAaX (Hanpumep, Br, |,
H_ SiO,) 1 coctape BoaL. ITH AAHHBIC {B I/AM’) NPOCTABMIOTCH Nepell
BEAMYHHON MUHEPATI3aUNH CICBa OT ncepionpobd. CreacHud o pH,
Temnepatype T ("Cy ¢ nedute I unn cymmapioM aetute AZX (a/cvr)
YKA3bIBAKOTC: CNPAaBa o7 NeeBAOIPOOH.

B kauecTse npumepa npuBoaum GopMyTy CepoBOAOPOAHOH BOAbI
“Hopas Mailecta”™ W3 M3BCCTHAKOB BEPXHSIOPCKOrD BO3PACTA HA Ky-
popte Coumn

I'H""'{l 132

C197 HCO,2
*0{Na+K)79 Cald

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uuc... 91/464

H,$0.421 Br0.06 110,06 M, Ty A3 40.



09.08.2022, 12:38 vsevolozhskiy_v_a_osnovy_gidrogeologii_compressed.pdf
HauMeHOBAHHC XMMHYCCKOTO COCTABA BOALI BKJAKYAST ABAa CNOBA,
KOTOPbIe ONPEASHOT NPeobIalaiowiMe aHWOH 1 KaTtHOH. Hanpumep,
COCTAR MMHHepanbLHOH RoAk “Hosanr MauecTa™, npUeeleHHBIR BLILLIE,
XNOPHAHbLH HatpueBrli. TpH 3Ha4UMOM (O0BIYHO Boee 25 %-3KRB)
COHCPKAHHH APYTHX AHWHOHOE HAM KATHOHOB OHH BBOIATCA B HaHMeE-
HOBAHHE COCTABA B KAUCCTBE YTOUHEHMS, T.€. flepea npeodranatoilium
noHoM. Hanpumep, cocTtaB BoAbl MCTOYHMKA RHA Cpeanem Ypake B
COOTBETCTEBHH € APHBCACHHONW BRIWE POPMYACH €10 MOHHOIC COCTABRA
CYABDATHO-THAPOKAPGOHATH LI MATHHE BO-KAAhLIHEREI.

Mmaga 4. DNaH4eCKUe CBOUCTBA ¥ XMMHAYECKMI COCTAR NOAZSMHLIX BOR 87

Kaaccugburanuu nodiemusix aod no xumsecromy cocmaey. 1o Ha-
CTOYHLUETO BPEMCHH HC CYWIECTRYST YHHBEPCANLHOM, MEHETHUCCKH
OOOCHOBAHHOH KNACCHUMUMKALMN COCTABA MOMU3CMHBIX BOA, YUHTbIBAK-
WCK BCe MHOTGODPAIHE ero MHIPESANCHTOBR B pasivYHbIX (haopMax M
cocToanngx. Her rakol yHRBEpCanbHOM KTACCHPHKAUKK W UL XHMH-
TECKOTO COCTABA NMOAEMHLIX BON. B TO e BpeMy B CBH3IM € HEODXOIM-
MOCTBIY CHCTEMATHBUALHH THAPOTEOXHUMHUECKHX NAHHBIX A0Sl OUEHKHM
BOBMONKHOCTH TPAKTHMCCKOrO HCMONbI0BAHHA [OA3EMHBIX BOA B XO-
UCTBEHHO-MHTLCBBIX, ACUECOHbLIX, MPOMBILJICHHBIX MM HHBLIX USTAX,
1 TAKKE NS MCCACAGBAHMS OOULMX 3aKOHOMEPHOCTEH WX (POpPMHPOBRa-
HHS PAIPADOTAHO DOABLIOE ‘THCNO PuzAMUHBIX (OOLIKX, PETHOHAIbL-
HbIX, MPUKIALHBIX) KIACCH(DHKAIMA, ABTOPAMH HX SIBAHWOTCH BAAHEN-
WIHE VMEHbIZ, PAbOTARIIME B ODNACTH THApPOTEOXMMHUH: O.A. ANEKWAH,
M.I. Bansiwko, B.M. Beprnaackuii. B.B. Msanos, A.M. OBUMHHHKOB,
K.E. Muteesa, B.C. Camapura, B.A. Cyvann, H.H. Tanctuxun v ap.

Cpcan oDLULMX KNAaceuPMKaLHE NOL3EMHBIX BOA MO XHMKHUYECKOMY
coctary B.C. CamapuHa (1977} sbinensieT Ase KpyMHbLE TPVITBE “YHC-
1O XHMHUYECKHE " H “C ICMEHTAMMH TCHETHYCC KON OCHOBBE .

K nepsod rpynne oTHOCATCH KAACCHMKALIMH, DAHPYIOLLHCCS Ha
NPHHUHIC “Npeodnanaloulny HOHOB , 418l KOTOPhIX OCHOBHbIM KJC-
CH(IJHKHL[HDHHIJIM APHITAKOM HBIACTCH [IJEIKTH‘ICCKGE CO0CpARIHNE
KOMMNOHEHTOR COCTABA De3 (MK 1TOMTH De3) KAKOH-JTHDD MeHeTHUECKOH
MHTEpNpeTalnK. TIpUMepaMi MOTYT CAYAHTE YKE YNOMHUHABILIHECS
hopMyabl KypJioBa 1 HOHHOTO COCTABI, a TAKAKE PasHOOOpA3HLIE Mpa-
(pHKH-KBaaparel. [MocineaHHe npeactartiiT cobol CeTKY B KOOpau-
HATAX “AHHUOHBI-KATHOHBL (B PAJIHUHBLIX COMETAHMSIX), KaXKAblA e-
MCHT KOTOPOK (KNdCC) COOTBETCTBYCT ONPCACHSHHOMY COOTHOLWEHHIO
MEXAY NpPeod/AlatoWHMH HOHAMH U HMceT ¢BoH HoMmep. YHucho
KNACCOR ONPEAEISETCH KOAHUSCTBOM ROIMOKHBIX COUCTAHHH HOHOB K
COCTARBNACT OT 20 {A.A. bpoacknii) no 625 (O.C, TIkukHs).

Nnuuenom roannit mynnel aeageteds g nacewchureaima B A Cynvna
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404 HEMTSIHLIX BOA, B COOTBETCTBUM ¢ KOTOPOH THMLL XHUMHUECKOIQ
COCTABA BBIICNSIOTCH HC Mo PAKTHUSCKOMY NpeolianiHHId HOHOD, &
MO JHAUCHHAM COCUHANBHO BBLIMHCACHHBIX KO3(KDHUWEHTOB (1) — CO-
OTHOLIEHHIT HOHOB B Mr-3KB/aM~. TIp 3TOM HAMMEHOBAHUA YeTbIpex
OCHOBHBIX XHMHYCCKHX THOOB BOALL He COOTBETCTDYIOT {(PAKTHUELCKOMY
XHMHUECKoMY cocTaBy. K cyawpartHo-HatpHesomy (1) u ruapokapbo-
HATHO-HATpUEBOMY (1) XMMHYECKUM TUITAM OTHOCATCH BOAB] CO 3HA-
ueHUsAMK  KoadpHuurenTa »(Na—Cl)/r SO, cooTBeTCTECHHO MeHbLILR
WK Oonblwie eaMHKUBL, CorepKaHHE HATPHA B 3THX BOAAX NpeBbillla-
€T COOCPKAHHE XJTOPA, UTO AONYCKAET BOIMOKHOCTE (POPMUPOBAHMWY
cvabhaTHLIx () THN) Man cyaedaTHLX ¥ rMapokapboraTHex {11 THD)

88 HacTe |. MopsemHbIe BOAE! KAk 3NeMeHT ruapocthepbl 3eMnu

COCAMHEHHH HATpHH. CYHTIETCSH. YTO 3TH XMMHUUECKHUC THIIL CBOM-
CTBEHHbI BOAAM KOHTHHEHTANbHOMO reHC3Hca. XnopMarnudesbiit (1i1)
H XNOopKadbUHMEBBH (1Y) THOLL XapaKIepH3vioTCH COOTBETCTBCHHO
MEHbIUMMH HAH GONbWHMH €AMHMUBLT JHAEHHAMH Ko3pdHUuMeHTa
FiCI—Na)/r Mg, npy 3TOM CYWTACTCA, UTO HANHUKE B COCTABE XJ1OPHIA
mMarinsa ([ TMN) CBRACTENBLCTBYET O CC MOPCKOM TCHEIMCES, a4 XNOpH -
A4 kaasuua {1V tvn) — o MeTaMopdu3auHKl COCTaRa, CBOHCTBEHHOI
Hanbonace rMYyOOKHM, B “MaCTHOCTH HepTIHBIM, BodaM. B.A. CyvinHBM
paspaboTaHu rpadMticcKan aHarpasMma, AO3BOMAOILASL YYECTE M MHO-
KECTBO AOMNONHHTEALHBIX NOITUNOER BOMB.

Kaaccudukauna QA Anckusa, paspaloTaHHas 1A MPHPOAHBIX
BOL K ITPHMEHACMAR K AOACMIbIM, MMECT NMPOMEKYTOMHLIR Xapak-
TEP. NOCKONBLKY BONA OTHOCUTCH K ONPEACJCHHBIM KAaccy W Ipynie i
COOTBETCTRHH ¢ NMPEo0NAZAILMMH AHHOHOM H KaTHOHOM, & Jalee Ao
KOMPpPUHUHESHTAOM — K ORHOMY H3 YeTbipex {1 —IV) reHeTHYeCKHX TH-
nop {(puc. 4.5).

NpUPOAHLIE BOA!

1
/EM
I

IM'MapokapGoHaTHele CynbatHble XNOPUAHbIE
(C) (S) {Cl)
Ca Mg Na Ca Mg Na Ca Mg Na

L R R A N A I R R HUD I T L I R R

1] 1 Il I I 1) {1 1 I
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Fue, 45 EAaconpMxaums npupoanuiy soi No XHMHYCCKOMY cocTary { LA, Areria),
THIB KHMHYCCROM COC TGS [M.\-IOJII:,-’I.IM}}Z

I — HCO; > Ca?r + Mg# I — HCOj < Ca?* + Mg™ <« HCO; + 802
L — HCO T+ 8O* < Calr 4 Mg#: IV — HCO; = 0 (kucine)

CywiectByoT knaccHdmkaiky BoA C YHETOM Ias0BOIO cocTaga M od-
ctaHopok dopMuposatma (AM. OpunHHHKOB), DANBHEONOTHYECKHX
koMnoHeHTOoB {B.A. Anekcanapoe, B.B. MeanoB u [ A. HespaeB) W
MHOTHC APYTHC,

Ocnosivte unzpeduenmeo! xXumirteckoo cocmaga. B MxX COBOKYNHOCTH
paccMaTpHBAlOT. 1) pacTBOpCHHLIE MHUHEPaNLHbK BellecTea, 2) opra-
HHYCCKHE BELISCTRA, 3) 1asbl, 4) H30TONL W B HEOOXOAMMBIX CAYYanx
5) AHTPOMNOrEHHDLIE KOMMOHESHTLHI-3ArPASHUTEAN. YUUTHIBAS, 4YTO Be-

Mnaga 4. DU2H4ECKNE CBOACTBA U XWMWHECKHWIA COCTAB NOR3EMHBIX BOR 89

WEeCTBA MOCAEAHHX ABYX FPYNIN BCEFdd OTHOCATCH K OOHOH W3 Tpex
NePBbIX, OTMETUM I10A €205l HEKOTOPYHD HEKOPPCKTHOCTh TAKOIO Pas-
AeNeHHA, COIERAHHOMO An8 VIOODCTBY U3N0KEHHS,

PACTBOPEHHBIE MHHepaNibHBIE RCIIECTEA B MEPBYIO OUCPENL Mpei-
CTARJICHB MAKPOKOMITOHCHTAMK COCTABA MNORICMHBIX BOA.

Xiop-uon NpeobnagacT B COCTABE MOPCKUX H OKEAHHYECKHX BO H,
VUACTBYS 1 NPOUECCAX CCAMMEHTALMM M TANOreHe3a (Comeodpasona-
HHI B JIANYHHBLX }-’CJ‘IOBHHK], ABIHCTCH OCHOBHBIM AHHOHOM CCAMMEH-
TALHOHHDLIX BOA APTE3HAHCKHX DACCCHHOB W GO, (hOPMHPYIOLIWXCA B
PE3VALTATE PACTBOPEHMI COMAHBIX TOJWE W 3acoNeHHBIX nopod. OH
MOALCT TIOCTYNATE B BONbl C BYJIKAHHYCCKHMA ZKCTUNAUNAMBE KW TY-
OMHHBLIMH METAMOPMOrEHHBIMH (DMIOHIAMH, a TakKkKe TNPH palpyile-
HHH TA30BO-AKHIAKHYX MHKPOBKITOYCHHH B MarMaTHUECKHMX MOpoaax,
COACPAALLAX XNOPHAHBIC paccosibl. HekoTopoc KoanueeTBO xopa co-
JePAKATCH B aTMOCPepHBIX OCaakax, OCOBEHHO BODAM3IH MOPCKUX W
CKCAHHUECKHX nobepekni (30a0Bble npouecchbl). Haxoneu, orpomMbble
KOJIHMCCTBA X10pa NOCTYNAKWT B MOAICMHYK THAPOChepY ¢ OLITOBLIMH
H NPOMBIWACHHDBIMH CTOKAMM,

BhicoKad pacTBOPHMOCTL FIPHPONHBIX COSAHHEHHH XA0pa W ero
TCOXHMHUYCCKAN “"HHEPTHOCTL  (OH HE COPOMPYSTCH, HE YCBAMBACTCS
MHKPOOPFAHHIMAMH, HE OKHCAAETCH H HE BOCCTAHABNKMBALTCH), 4 TaK-
Ke CMOCODHOCTL K PazynopsSaoyMBAHHIO CTPYKTYPhl BOAbl M IFOHHKe-
HHIO BHYTPEHHErO CTPYKTYPHOID AABACHHS PAcTBOPa OOYCNOBAHBAKYT
CTO [PEKPACHBIC MHIPALMOHHBIE CROMCTBA W CTIOCOOHOCTE K HAKOI-
JEHHIO B MYOOKHX MOMICMHLIX BONGX.
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CO.HC[}H{HHHE *OoPd B3 NOAZCMHBLX BOOAX HMEET HAHOOALLWKHH A8
MAKPOKOMIMOHEHTOB AHANA30H — OT THCSHUHBIX DOAeH T/0M° B FPyH-
Tokbix Bomax Cerepa do 340—360 r/aM* B pacconax, B rpyHTOBbIX BO-
Jax COAEPXKAHHE X10pa BO3pacTaeT ¢ cepepa Ha tor 4o 10—30 r/am’ B
APUAHON 30HC. B padpese coaepkaHUe XNopa, KAk Npasuio, pacTer ¢
TNYOHHOH,

flo TOCTy HopMa xa0opid B NUTLEROH BOOE We AO/KHA NPeBbIluATh
0,35 r/am’. Boaa npuobpeTacT cONOHOBATHIH MPUBKYC Yke NPH CO-
JepxaHni xnopa 0.3 r/om*.

Cyutbgham-uon NOCTYNAET B NMOOZCMHBIE BOAE M3 cyabihaTeonepxa-
Iux MuHepatos nopon: riica (CaSO, - 2H,0), anrvaputa (CaS0,).
MUpabHaMTa (Na,SQ, « 10H,0), rraydepuTa (|Na,Ca(SO,),[,) » apy-
X, Npu OKHCICHHMH C}'J‘IL(I)H,ELHHX MHHCPANOR, MNpCaxae BCCro paindd-
HBlX CYNbe(BMAOB Kcaesa {MapKazUTAa, FTHAPOTPOHMNIWTA, NupHTa). On-
HHM H3 HCTO'THHKOB CYIb(aT-HOHA SBASIOTCH ATMOCHEPHBIE OCAIKM,
NOCKOMBKY MNPH CKMFAHWKA YIS, BCEMNA CONSPXKALLETO CYABDUOLL, HA-
NPHMCP, TENMOBLIMH 3JSKTPOCTAHUMSAMHA HAH MPH elUHOBPEMEHHBIX

90 HacTe |. NogzsemHele BOALI KaK NeMeHT ruapocdepsl 3emMnn

BLIOPOCAX CEPHHCTOrO Ta3d IPOMBIIUACHHBIMH TPSAMPHATHHAMY B aT-
Mocdicpe aKTHUCCKH ODPa3veTCH CepHas KHCAOTA IHAUMTCNBLIION
KOHUEHTPAMN (TKHCABIC A0XA1 ). ARANOMMUHBIE CAEACTRHA MOTYT
HMCTh H3BEPKEHHA BYIKAHOB. B OTaMtIMe oT Xnopa CviikbaT-1noH ak-
THRBHO VEICTBYET B OMOXHMHYECKHX UMKIAX MHKDOOPIraHH3IMOR, B
HNPOUECCES KOTOPBIX OH MOXKET Kk NOCTVOaTL B N1O4AEMHELEC BOABL, Tak
H BLIBOAHTLCRE M3 HHX (CM. paza. 4.4). XuMHueCKoe OCa}iueHHe u3
NMOJ3EMHBIX BOA B ODLIEM CAVUAE ONPEAC/sIETCH PACTBOPUMOCTEH €ro
OCHIOBHBIX COEMHHEHMIT, B YACTHOCTH rHACa (OKo0 2 r/am?*). Onnako
H4 3TV BEMHUMHHY CHIBHO BIAHSIET NPHCYTCTRBHC APYIHX COCAMHEHHH
KdK B CTOPOHY vReanuzHMS (Hanpumep, NaCl no ucreipex pa3), Tak H
8 CTOPOHY yMeHbIIeHHs) (MgSO, no veThipex pas).

Coacpxattne cynbdaT-HOHA B NOAZEMHLIX BOAAX H3IMEHSETCS OT
Nepeux Mr/ MY B rpyHToBRIX Bogax Cepepa 00 HECKONBKHX NeCITKOR
/AT B IAACTOBRBIX BOMAX APTEIMAHCKHX BACCEHHODB, B 30HAX OKHCE-
HHSE CVIIbDHAHBIX MECTOPOXKACHHH H B pAHOHAX PETHOHANBHOIG Pas-
BHTHA cyandarHbix nopoa (Ceeepo-3anaa EY Poccun). B raybokux
WACTHX APTEIHAHCKIX BACCCHHOR B 30HE AHAIPODHBIX DHOXMMHYECKHX
NPOLICCCOR CVABDATPEIVKUNH W MVOKE CyIL(PAT-HOH NPAKTHYCCKH OT-
CVICTRYET. COACPERHHC €r0 B NHUTLERBLIN BOAAX HE AONKHO FIPeBblILATE
500 Mr/am-,

Fudpoxapooiam- W Kapooram-uorsi, CRODOIHASL YTACKHCNOTA Mpea-
CrABMBGOT COB0I TaK HA3LIBAEMVIO CHCTEMY KOMITOHEHTOB KapBoHaT-
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HOT O PAadBHOBCCHA

CO, (ras} + H,0 = H,CO, = H*+ HCO; = 2H*+CO;"
| % 99%

CBOOOIAHASI VIIEKHCIOTA

PasHosecHe onpeueaseTesl AHHAMH KON H3MCHEHHH KOAH4YeCTBa
VITCKHCAOTBl M NAPUHARBLHOTO HABNEHHH VIIEKHCACIO Tasd, TeMnepa-
TYpPOH., JaBIEHHEM W ap.

ICOMINOHEHTH KapOOHATHOH CHCTEMBl MOCTYRZKT B NOO3EMHbIE
BOALI TIPH PACTROPEHHH ¢ VUACTHCM YTAECKHCNOTH ATMOCHEPHOTD,
OMOXHMITMCCKOTO, T':DMOMET‘;’IMOP(I‘)H'L[CCKUI'D MHe3HCa — CﬂaﬁDPHCT-
BOPHMbBIX KAPOOHATHBIX MUHEpaaos Kanbunta (CaCO,) v aoMHTa
(CaMg (CQ.).). WHPOKO PacnpCTPAHEHHDBIX B AHTOCgEpe (H3BECTHA-
KM, Jltlllm-il»{n;l, KAPOOHATHBRIA HeMEHT R MeCUXHHMKUX, MUHUX W Op.).
A TROPUMOCTL CaCO, yBENTHUHBACTCS ¢ POCTOM MAPUMATBHO JaBie-
HHst p CO, B cuereme. Tlpr Ganzkom K armochepromy p CO, yenoshs
ang npeobaatanid nonos HCO, B coCTare NOA3EMHBIX BOA CO3AAKTCA
TOrAa, KOrAa B IOPOAax HeT WAH YKC HeT Ganee pacTBOPHMLIX MHHE-

Mmaea 4. OPu3NUECKMe CBONCTES U XMMMYECKMA COCTAB NOA3EMHBIX BON a1

panos. Tloatomy notibt HCO?T o0bitIHO ABAAITCH OCHOBHBIMH KOMIO-
HEHTAMM COCTUBA NPeCcHBIX Boa. BTOPbIM KPynHBIM UCTOUHHKOM 3THUX
HOHOB 3BMACTCSH YENCKHCAOTA TEPMOMCTAMOPGPHULCKOTO, OHOXHMH-
HECKOrO, BYAKAHHUSCKOTO, UTMOC(IepHOrO TeHe3Hed MM cuasanias ¢
HPOMBIULIEHHO-XO3MIICTBEHHOH IeATEALHOCTEKY ueaoseka. Kpome
Toro. HoHbl HCO. MOryt noctynats B BOALL [PH THAPOIHTHUECKOM
PUIIOKEHMH AFIOMOCHAHKATHLIX MHHEPAIOR (TIONEBLIX WANTOB, MHi-
pocioa) ¢ yuactHem vrackucaorsl. Mon HCOZ sBagetes ocHOBHBIM
KOMMOHEHTOM COCTABA TAK HA3LIBIEMBIX “coaoselX” BOA, npodieMa
FEHE3HC KOTOPLIX paceMaTpHBaeTesa HUXKe (enm. pazd 4.4).

' CUCTCMA KOMIIOHEHTOB KAPOOHATHOMD PABHOBCCHSI TECHO CRSIIAHA
CO WETOUHO-KHCAOTHBIMH VCIOBHAMH M Hepenko onpeaenseT ux. Tlpu
pH 4—8.5 1 noae cocvurectryior H,CO; n HCOZ. npu pH 8,5—12.0 —
HCOS u CO_{*. Hon HCO; npeobaagaer 1an ocTAALHLIMUA (POPMAMM
B wHTepste pH 6.5—10.0 npu pH < 4.0 — Toawko 8 (opre H.CO,.

Ecan yuecis, ro avanason pH s GoNLHHECTEL NPUPOAHBIX BOA
cocTanaselr 6.2—8.2. TO OUCHHAHO, UTO H3 KOMMNOHEHTOR KapbOHAT-
HOK CICIEMEl B O0O0A3EMHBIX BOAAX CLAWE APYIUX OVACT NPHCYTCTRO-
st HCO.. B kuenanx sogax npeotragact cgoDOMHAs YIICKHCAOTA, 1
CAOMHBIX (IpH pH > 1O {PCaabHO MEHBLIMX H3-32 HAIHUYHS ADVEHX

rH_vamaaniy cneronit — O [Haamanimory ne i s ve nnnia v
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JOMHUICPANIOBAHHBIX BOA, HANPHUMEP TPYHTOBBIX B [YMHIHOH 30HC,
MACTO 3ALHOTCH MMECHHO FTOH CHCTEMOH. ADCORNTHLIE KOJIHIECTBY
HCO[ B HUX 13 CBSI3H € HU3KOH PRCTBOPHMOCTRID! MpUPOaHBIX COeIH-
HL’HHﬁ HERCIHKH, OHH ONPRCAeTsaTe IMap I bHEBIY JABICHHEM COE
ATMOChEPHOMG M OHOXHMHUCCKOTO ICHEICA M ODLIUHO HC NpeRLILUAIGT
0.3—0.4 r/am’, B sonax apTesnaHCKHX GACcCiHOB H 13 MHHCPAIBHLIX
YLICKHCABIX Bodax comepkabnne HCO, MOKCT 20CTHIATL HECKOTBKHX
r/as, B oesssn ¢ tem vto wonsl HCOT | CO%' ASTKG THAPATHPYIOTC S
1 MOBBILLEHOT BIYTPCHHEE CIPYKTYPHOS LUSIEHHE PACTROPA, MUTPAlIMS
MX HA EIYOMHE 3UTPYIHCHA.

Hampui-tor, Kak 11 0P, B CBA3H ¢ BBICOKOH PACTBOPHMOCTBH)
210 OCHOBHDLIX 1IPHPOAHLIX COCAHHCHUH HE3HAUMHTEABHLIM VIACTHCM B
DHOXUMHHCCKHN TIPOUCCCAX M CHAOBIMH THAPATAUHOHHLEIMH M COpO-
HHOHHBIMH CBOMCTBAMH NPERPACHO MHTPHUPYET W HAKANJIHBASTCH B
NOABEMHBIX BOJaX, B TOM YHCAES B paccatax. CoaepkKaHe cro B nol-
SEMHBIX BOAAX HIMEHHCTCH OT HECKONBKHX MHIUTHIPAMMOB [10 COTEN
rpamMyon B 1 aM® B TvGokKux podax, COACPAAHHKE 1IATPRH B IIMTHEBbIX

Pacesoprvocth, CaCO, B HeTHLIIPOERLINGIT BOLC 1PH HOPMIUILHAY ASA0BIY
COCTIR ST LB 1,

92 Hacre |. NopzemHbie BOgbl KAK 3NEMEHT ruapocthepsl 2emni

BOAAX HE AOMKHO npesbiwaTh 0.2 r/aM?. CylecTBYIOT HOPMATHELL H
ISl OPOCHTENTBHBIX, TEXHHYECKHX BOA W Ap.

Keantii-ton & OTAUUHE OT HATPMH AKTUBHO YYACTRYET B GHOXMMMHYE-
CKHX Mpoueccax, Aerko copoMpyeTcst, ObICTpO CBSI3bIBAETCH B TPYIHO-
PACTBOPHMEBIC COCAHMHUHHA I KOPC BRIBCTPHUBAHKA, 3dXBATBIBAACL KPHC-
TAIAHIECKOH PELICTKOH TTMHHUCTBIX MHHepanoB. TloaToMy, HecMoTps
Ha OYE€HBb BBICOKYIO PACTBOPHMOCTL €ro MHuHepanros (KCI — 340,
K,CO; — 1117 r/aM%), corepxaHue ero, oco0eHHO B BepxHeil UACTH
FHAPOreONOTHYCCKOrO pa3pea, He3HauuTeawHo. B pacconax koHueHT-
PALMH COCTABASIIOT ICCHTKN M IdKS COTHH [/0M7.

Kaanuuti-tion MOCTYNACT B BOALI APH PAcTBOPEHHM KaAbLUMT4, OA0-
NOMHUTA, THNCA, THAPOAHTHUYECKOM PAIPYIUEHHH MAATMOKIA30B, T.€.
MHHEPANOR ¢ OTHOCUTENbHO Caaboil pacTROpUMOCTLO. OH yuacTByeT
B OMOXHMHYCCKHUX TTPOUCCCAX H Xopollo copbupyeTcs. B ceasu
3THM OH MOXKET NpeodNaiaTh B KATHOHHOM COCTABE THAPOKapGoHAT-
HbIX PYHTOBBIX BOA NPW coaepxaHun ao 0.4 r/am’, B cyabhaTHBIX
[PYHTOBLIX M APTE3HAHCKHX BORAX MMPH COACPHKAHHH AQ HECKOJIbKHX

rpammor Ha | am®. B x10puaHLIX cBEPXKPENKHX “ XMOPKAIbLUUERLIX "

MUSCANSY R CAMEIY FAVANKHY U3, TOY ARTAIMAUCK Y RAacrcpriidnD Mo eT
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COAEPAKNTBCH 10 HECKONBKHX COTEH r/aM?, B CBA3HW C TEM, YTO BbiNage-
HHe & ocanok CaCl, BO3MONKHO NHLIE NPH KOHUEHTpauun 745 r/am’
{NaCl — 360 r/am?), koTopaa Me NOCTHMFAaeTCd HUrae B ruapocdepe
Jenan. XJ'IO[)KEU]I&LLHf:BbIE‘ FRICCONB]l AapPAKTCPHIYOTCA MAKCHMAanbHBIMK
H3BECTHBLIMH AN NOA3EMHBIX BOA BEAHUHHAMH MHHEPAIH3ALHH.

OT MacCht paCTBOPCHHBIX B BOAE MOHOB KaIbLMSl H MArHMWs 3aBUCHT
BENHYHHA € KEeCTKOCTH.

Muaecnuir-u04 B NOA3EMHBIX BOAYX OYEHb PEIAKO ABASETCS Npeodnaio-
WHM, OH XAPAKTCPH3YETCA MOBOAbHO CJA00H MHIMPaULMOHHOKH ¢rnocol-
HOCTbKY M MPAKTHUECKH HE HAKAMAHWBASTCH, HECMOTPA Ha BhICOKYIO
PACTBOPHMOCTE €10 CYILDATHBIX H XNTOPHIHBIX CoeaHHeHnd (MgSO, —
360, MgCl, — 558 r/aMY). FlpHadHAMH 3TOTO SRISIOTCS IO BhICOKMC
COPOUHOHHBIE H THAPETALUHOHHBIE CBOHCTRA, YHACTHE B NpoUCcce N0-
HOMHATH ALK KﬂpBDHEITH biIX NOpQAa, a TAKAKC BO3MOXHOCTL BCTPAHBa-
HIHS €ro {B CBA3H C M{LIBIMH PA3MEPAMH) C BLICOKOH IHEPreTHUSCKOMH
“BLIFQION ™ B KPHCTANTHYECKHE PEWETKH RTOPHYHBIX MHHEPATOB.

[MpuponHbie KapOOHaTH MarHWs {(10NOMMT. MATHC3WT) PACTBODA-
MBbl MO, B CBSI3M ¢ YCM MATrHMH HapHaay ¢ KAUTbLUMEM MOMXKET ABJIATHLCS
COAHHM H3 OCHOBHBX KONMNOOMHCHTOR COCTAaBA cnaﬁomanpaﬂ H30BAHHLIX
FPYHTORbIX BOA rMAPOKApOOHATHOrO COCTaBd. B paccomax conepokaHue
MArHHY, KaK NPaBuao, HE NPeBLIUAST HeCKOMbKHX ASCATKOR /MY,

Kpesmuerxucioma UNMeeT CYWECTBCHHOE 3IHAYEHHE B XHMWUYECKOM
COCTABE HAMMEHEEe MHHCPaNH30BAHHBIX TPYHTOBBIX BOA CeBepa, Tep-

Tnasa 4. PN3INYECKAE CBONCTEA U XUMWHECKHMA COCTAB NOA3EMHLIX BOJ 93

MUTBHBIX A30THbIX M LIEA0YHBLIX BOA. [1pHpOAHBIE COEAMHEHHA MPYTINLI
KBapua (KpeMHe3eM H Ap.) OTHOCHTCH K TPyNmne HAMMEHEE PACTROpH-
MBIX: PACTBOPMMOCTL KBaptla npH 25°C coctaeageT Beero 6,5 Mr/oM-,
AMOPHOTO KpeMHe3eMa — HeMHoro Gonee 100 mr/om’. B npMponHblx
YVCMOBHHX Dﬁpill?-DBHHHE EIMCI}')(])HDFO KpPCMHE3CMA Haubomee aAKTHBHO
NPOUCXOAMT NP PAIPYHICHHK QTIOMOCHIMKATOB H KBapLa, Hanpumep,
B CADE CE30HHOrO NPOMEP3aHHA —NPOTAHBAHHA. MMEHHO Mo3TOMY
KPEMHSKHCAOTA ARAHACTCA OIHHMM M3 OCHOURHBIX KOMNOHEHTOR COCTABA
TPYHTORBLIX BOA CcBepa, HAAMEpP3OTHLIX BOA H BEPXOBOLKH, B KOTOPbIX
COACPAAHHE APYTHUX KOMAOHCHTOBR HUUTOXKHO Mano. Tpn smoM conep-
wxavne H,Si0, obGbiuno e npepbiwaer 20-—30 mr/am’ (B nepecuete
Ha Si0,),

BLICOKHE CORCpHAHNA KPCMHEKMCIOTHL (a0 900 mMr/oM’) Habnona-
DTCH B TEPMANBHBLIX BOIAX, HANPUMER B AZ0THLIX TEAMAX I‘EﬁEEPDE
Kamuatkn, Hopol 3enaHann M ApyrHx, Tak KAk pacTBOPHMOCTL CUAU-

KATOR DACTET ¢ TORKIIEHHEM TeMMNENATYDRL. MAKCHMAIRHBIE KOHIIEHT-
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PALIMH (10 HECKONBKMX MPaMmor Ha | am?) oBHApYXEHE B RBICOKOILIES-
nouHbix {pH 11,0—12.0) Booax, npuyeM oHH MOIYT ObITb H XOJNOAHBIMM.

PopMbl MHTPALUH KPEMHEKHCAOTL! 3ABHCIT OT LUEAOQUHO-KHUCIOTHBIX
yeaondid. TIpu HU3KUX U HeHTpanbHbIX 3HavYeHHax pH kpemHuekucnoTa
MHMIPHPYET NPeMMYLICCTBEHHO B MOMEKYIdpHON dopme H Si0: ¢ no-
BbllueHWeM pH & BOAe NOdBIASTCS HOH H3SiO;. npu pH 10 oTHOWEHKE
eT0 KOHUSHTPAUMH K MONSKYRsIpHOH dopme cocrasnsieT 3:2. Kpome
HCTHHHO PACTBOPEHHON KPEeMHEKHMCI0TA HEPEIKO MHIPHPYET B KOANO-
MAHOH (hopme. OHA YUACTBYET B BHOXMMMUYECKHX MPOLECCAX M UCTIONb-
JYETCH KAK BAXHbIA GanbHCONOMMUYECKHH KOMIIOHEHT, B MACTHOCTH.
NPY KOXKHBIX 3a001eBAHUAX,

Hiomonubtit cocmas sd4emermos 8 nodzedyux eodax. Kpowe pac-
CMOTPEHHBLEX BBILLC H30TOMOR KMCIOPOIAa M BOAOPOAA BOAbl Hanbonee
CYLLECTBEHHOE 3HAYCHHC HMMET NMPHPOOHbIE CTABWIbHBLIE H3OTOMNLI
cepol (S, MS), vinepona (M*C, PC), HeKOTOpbIE PAIMOAKTHEHLIE H30-
Tonb-HHAMKaTopbl (S, MC1, ¥Fe, P, a Takke kocmoreHHsn 1C.
CTaOWAbHBIC M30TONBI HCMNONLIYIOT AN BBISICHEHMS TEHE3IMCA XHMM-
YCCKODTO COCTabd NOA3CMHbBIN BCA, HANpAMCD 1o Oonece BBICOKOMY CO-
aepxanuio “H u 'O moxHo auddepe HUMPOBAT BOIBI CEAMMEHTALIH -
OHHOMD TEHE3MCA M HHPHUIBTPALHOHHLIE., PAAMOAKTHUBHbLIE M30OTOTbI
ypaHa TAKKE MOKHO HCNOAL30BATh B 3THX ueadx. Hanpumep, senm-
YHHa COOTHOWEHUA U/ WU pasnuuHa Wisi NOBEPXHOCTHBLIX PeUHbIX
{1.23). rpynToBHx Boa ¢1,2—2.0) 1 rivOOKUX, CBA3AHHBIX ¢ TEKTOHM-
NCCKHMH pasitomamu (3—10).

Baxuoil aBndeTCA M30TONMHAd WHAWKauMWs reHesuca cepol. [lo
A, Jy0HHWHOIH, cocAWHEHHs ee. 00pa30BARLIHECH OHOXHMMUSCKHM

Q4 HacTte |. MoaseMALIe BOOEI K&K 3neMeRT rugpocthepsl 3emMnv

MyTeM, OOENHEHBl THRENBIMH H3IOTONAMH OTHOCHTENLHO CTAHAAPTA,
STO MOBBOIAET AOCTUTOMHO ULTKO HASHTUDHIHPORATE 18HC3HE Cepo-
FOAOPOLL W CYALDATORB B BOMAX.

OueHKA CTEMEHN PACHALL PATHOAKTHBHBIX MCMEHTOR HCMOLIYeTCS
LIH ONPEaeacHUs Be3pacTa NoseMAbX son (*T, HC w ap.). Pannoyr-
ACPORHBIH (TTO () MCTOA NO3BOMHET ONPEEIHTh BOPACT BONLI B AHd-
nazoHe ot 30 Tuic. 1eT M, KdK Ve FopopHAoch, 40 50 ser. OaHako,
nockoaeky HC paTHPYET BO3PACT PACTBOPCHHBIX COCAHHEHHH, conep-
KALLMX YIACpod (CONH, Fishl, OPTaHHUCCKHE BCHIECTRAR ), KOTOPbIE MOTYT
MMOTh OTAMMIVIO OT CAMOIA BOObl TeoNOIHUCCKYIY HCTOPHKY, Peviih-
TUTHBHOCTE M0 HCROCTATOUHA. KpoMe YKasaHHbIX 8 MEPCIEKTHRE 104
ONPCASIEHH BOIPACTA BOALI BOIMOKHO HCHIOAL3OBAHHE Si (NepHon
noaypactaza 1o 300 aer), *CH— a0 1.5 man aer.

Fl’IJ_lDOI'COXHMH?l H30TONOE G 1HIOCACAHSS BPEMS HHTCHCHBHO Dil3BH-
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BAETCS. PACCMATPHBAKYICS BO3IMOKHOCTH MPUMEHCHHS Aas THAPOrCco-
JOMHISCKUY (e Takux nioTonor, Kak ‘Be, WBe, 2Na. A'Cr w np.

Opeanuuecnie seiecmea. [pHpoIHoe BOAOPACTROPCHHOE OPraHM-
ueekoe neulceTeo (BPOB) noaseMHBIX BOO 1IPEACTARICHO KOMIIEKCOM
PASHOODPA BHBIX COSAWHCHUNA. ITO PABIHMHBIE YOICBOAOPOADL, B TOM
HCAC APOMATHUECKHE, CMOJILI, MICIA. CAOKHLIC S(HPLI, KETOHB, aMH-
Hbl, ['YMYCOBBIC BEIICCTBA, (PCHOUIBI, KapGOHOEBbIE KMCNOThbI, a TAKXKC
YIACBROUL, OCAKM, OHiHaLE Woap. Becosoe KoamuecTso pasHooOPAs-
HCHLWKMX NO COCTARY, CIPOSHUIO H paimepam Moackyl BPOB, conep-
AKAMAXCH B DOUZEMHbLIX BOMAX, OObIYHO XAPUKTEPH3YIOT BCAHYMHOM
COMEPKAHUA HX OCHOBHOrO 3nemenTa — C, .

KOCBeHHO XupdKTEPHCTHKOH couepkadus BPOB B nonseMHbIx
BOMAX SIBAHCTCS BEIHYHELL OKHCASIEMOCTH, MO0 KOTOPOH MOHUMAIOT
conepxadiic BPOB, cnocobHbIX OKHCAATBCH KHChOpoaoM. OHI BLipa-
KACTCH MILITHIPAMMAME KHCIOPOIA B | AM' W XapakTepHiveTea Hana-
HHCM PEUTCHTI-OKHCINTE M. OHXPOMATHAN, DEPMAHTIanaTHad H Aap.
Hanbonee nonnoe okucaenne BPOB aoctnraetesl CHALHBIM OKHCAM-
TeileM — ODMXPOMATOM KUTHS B CCPHOKHCAOH Cpele W XapaKTCpHIveT
TAKOH A0KAZATEAb, KAK XHMHHECKOS noTpebneHne kKucaopona (XTTK).
25—30e o1 cvvmbl BPOB coctapnsieT Tak HasbIBaeMAsl " HEPMAHTA-
HATHASA ™ OKHCAIEMOCTh, NPOLLE ONPEACIEMas AHATHTHUECKH W 10—
DTOMY e MPUMeHACMAS 1TPY MACCOROM HIAPOTCOXHMHUICCKROM O -
POOOBAIHU,

COOTHOWEHHE DARTHUHBIX OPTAHKUSCKHX BCIUECTE B ITOA3CMHbIX
BOdAX H X KOJHMCCTRO 3d4BUCHT OT FIX ICHC3IHCT H }’CJIOBHH ILNCTAHHA.,
MOKCHMAABIOE ADCOJIOTHOC COACPHKAHHE OPraHHMECKHX BelIecTn
(C 10 400 mr/um? v 6onee) Haba0aaeTes B IOACMHLIX BOOAX Hed-

110 N
THHBEIX M OCODCHHO TA30KOHIACHCATHBLIX (Doace 3000 Mr/aM™) mecto-

Maea 4. DuanyecKue CBOACTEA U XUMMUYCCKWA COCTaB NOAZEMHbBIX BOR q5

[)U}K.LlE'Hui»i, npHuUuesM OHHA NPpCACcTABACHEBE NPEHMYILCCTRBEHHO HH3IKOMO-
JCKVAHPIBIMH AKHPHBIMH KUCIOTAMH {YKCYCHOH, MYPUBLHMHOH, MAC-
AAHOI W), g GONBLIMHCTBA Ke NON3EMHBIX BOA, HE CBIBMHHBIX ¢
IICdJTSIHbIMH MOCTOPRORIACHWAMH, XAMIKTCPHLI HH3IKWE AOCONITHEIC
COACHKAHHSI Cnp]' — SUHHHLLE H LEPBHIC ASCHTKM MHATHIPAMMOB B
I An?. B IPYHTOBLIX BOLAX MPCOBAAINOT T¥YMYCOBLIE BEILICCTI, CMOITBI,
HHIKOMOMCKY. S PHBIC XRKHPHbBIE KHCNOTHI, CD[[CD)KHHI’IE HX B CPenHEM
OROIO 35 ME/IMY 019 TYMMIHBIX O0ACTCH | 25 M0/0M° a8 apuanbLx.

Painoodpaszie BPOB obyCcnoB/ieno KikK COCTABOM OPraHHYSCKHX
BEHICCTE, HOCTYRAKILHX H3 NOPOIL B BOAY Oe3 kKakHX-1H00 npeobpa-
JOBUHME, TAK M MHOXECTBOM Pa3HOOOPA3HLIX MHIPOTCOXHMHISCKHX

H rARnOOHOXHMHYCCKHX NDOLCCCoB B CHCTeMe 1HA3CMHAA Booa—BOA0-
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BACLAKOILAs nopoad. OCHOBHBIC NPOUECChl TPAHCKhOPMALIMKN COCTAB
BPODB consarnl Npexac Beero ¢ Cro OKHUCICHHCM TETEPOTPOBHBIMI
(T.¢. HYALAIOMIMTMHCH $3 OPTAHWMCCKOM BCIICCTE AN CROCH AH3HCAC-
SITCABHOCTH) MHKPOOPIAHHIMAMH ROAICMHBIX BOA, 4 B JOHC RLICOKAX
JARACHMI MO TCMIACPATYP — ¢ NPOUECCAMH €ro XHMUUCCKOro OKHCIe-
HUA X2TCMeHTAMH C ﬂﬂpi:‘MCHHUH BUICHTIHOCTRR),

Teror. TIOMICMHBIZ BOABL BCCI COALPHAT Te HAM MHBIC Ta3bl 13 PACT-
BOPEHHOM COCTOSIHMH. TIpH M3IMCHEHWH TCPMODAPHUECKHX YCIOBHH
PACTBOPCIHHBIN 13 MOMCT BEIASTHTHCH B CBODOAHOI (OpMe, T.C. BOAA
cTaHoBuTey Asvxdi3noil cuetemoit. B 3Tux chyvaax roropsr o Bonc,
COACPAAUICH KPOME PACTBOPEHHOTO CBOOOAHBIA Ta3. [TpHUMCPOM MOKET
CAVKHTL “"BCKHAAHKME  BOAbl TIPM OTKAYKC WM CAMOMTIIMES Ta3oC0-
ACPAKAWEN MUHHCPAALHOH BOAbE, OOYCAOBACHHOE NEPCROIOM PACTRO-
PCHHOTO T3 13 CROBOAHOE COCTOSHHE 15 CBSI3N ¢ PE3KUM YMCHLLLIEH HEM
HABTCHHS NPH NOABCME BOABI ¢ TAVOHHBI 110 NOREPXHOCTD.

Cpobonnbid (HAW CTIOHTAHHBIN} T3 BLUIEISLTCS B BHAC TY3LIPh-
KOB PABIHMILON BEIMUMELI, ¢CAN OOULCE MABNEHHUC DACTROPEHHBIX B
AANHOH BOUE TA30B NPEBLILECT NAACTOBOC AABACHHE. KOAWvecTieH-
HOB XapAKTEPHCTURON COOTHONIEHHS CTIOHTAHHOIO U PACTROPEHHOTO
faja npy A ey Aa59CHH 1 TCMITICPATYRC ARINMCTSR CrO PacTROoRi -
MOCTE HILKM HOTAGINAEMOCT . ﬂ,"IH CPRIBHEHHSA W pacyeTa CMecer rason
MCMONBWVIOT KOMMPMUILMEHT pacTBOPHMOCTH o, paBHbIA 00LeMy rasa,
MOIAOIACMOMY AICKBATHLIM OOBeMOM AHIKOCTH NpH f=C u nap-
acHun U1 MITTa. FHwenns pacTBOPHMOCTH OCHOBHBLIX TA300 MOL3CM -
HbIX RO fIpUBCACHBI B TabA. 4.3, OHH AOKA3LIBAKT, YTO HAMMEHET
PACTROPUMBLIMHA SIBASIIOTSH FCNMIA, HEOH, BOAOpOA. a Naudonee — yr-
NCKHMCIOTA H ceporonopon. PacTBOpUMOCTL Ta3oR OO TCMIEPATYph
S0—00°C yMCHBLILACTCS, O 3TCM HAUUHACT CHOBA Bo3pacTats. [Mpu 0°C
B OMHOM ODLCMC BOALL MOXCT PACTROPITHLCA No 4.6 00beMa cepopono-
PIA, HO NPH TEMNCPATYPAX, CBOHCTBEHHBIX, Hanpumep, HeddTAHBIM HITH
MHHEPWTBHBEM BOMAM, — VoKe B 3—3 pas MEeHbLIC.

96 HacTe |. MonsemHbie BOAL] KaK 3neMeHT runpocdepnl 3emnu

Toiv g .3

PacTROPHMOCTEL Fa3oe B AWCTUNAWPORAHHOR Boge
8 3aBUCUMOCTH OT TemnepaTypbl (AM3am°)

. °C | Hee 107 N, 0, CH, R co, H,S
0 00094 [ 00235 | 00480 | 00556 | 0510 | 1713 4,650
i DODST | OIS0 | 00380 | 00415 | 0330 | 1194 3.399
20 00085 | 00135 | 00310 | 0033 | 0255 | 0874 2.5%2
M 00080 | 00108 | 00200 | 00213 | 0040 | 0,423 1410
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OueHp BOABLICE RAHSHIME HA PACTROPHMOCTE M30R OKAZLIBAET AAB-
AeHHe. Mexay JTHMM BenHUMHAMUH, 10 3aKOHY [eHpH. CyiecTByeT
APAMO MPONOPLHOHLNBHAA 3GBHCHMOCTD, Pt’iCTBOpHMDC’I’b Fa3aB 3HA-
UHTEIBHO CHHAKACTCH ¢ POCTOM MHHCPAAM3ALIMH,

MuterpaibHOe BO3LCHCTBHE MEPEIHCAEHHBIX (JAKTOpOB onpeaeasieT
COUTUR H KQMHNECTRC Ti3oB B THAPOTCQNOTHYCCKROM Pa3pelc. B 3oHe
HHTEHCHBHOTO BOACOOMEHA NMPCOOTAIAIOT 30T U KHCAOPOA MPH CVM-
MapHOM comepxannK of 0,015 po 0,1 asm*/am’, riybxe kuchopol ue-
HEFACT, o B BOAaX NOMHMEO 430Ta OOABNARDTA CepPpOROACROI M ¥IE-
KHCROT], B caMblX rnyBOKHX uacTax pa3pesa apTeInaHCKHX BacceiiHOB
NPCODNANAKT METAH M THKEALIC VINEBOAOPOALI, JTA CXEMA HE SBAACTCH
peeobLemmoweil. Muoran OHoreHHLI CopoBOAOPOA MOKET B 3HAYH-
TEALHBLIX KONMYECTRAX MPHCYTCTROBATEL B IPYHTOBRLIX Bonax. B obnactu
FeHEPAUHH MeTAMOPQOreHHON YIICKUCAOTHM, HAOPHMED B PAalOHC
KapkaickHx MHHepanbuux Bofd, oHA BMCCTE ¢ PAIIPYKAOUIMMHCA
NOA3CMHLIMK BOAAMM “TIPOHHILIRIET  Bech paspe3, a B JanagHo-Cu-
OHPCKOM dpPTE3HAHCKOM OUCCEHHE €10 HACBIIUEHB BOAB, 3a/eraiouine
HenoCpeACTEEHHO Ha dyHIaMeHTE.

Kucaopoa B konuuectse 0,2 am*/an’ obHapyxken B pacconax Mpu-
NATCKOro OAcccHHa HA rnybHHE HECKOABLKHX TeICs MeTpoB. Mo runo-
Teize M.M. Bouka, ero reHesHe 3400k CEAZAH C NPOLECCAMM PAIHOIH3A
BOALI. PAaoH 4BISLTCA “a30HANBHbIMS FA30M KAK B TJ4HE, TAK H B
pazpese. Kak npasuno, pacnpocTpaHeHHe €ro B BOHAX ONMPCASNIeTCH
NoJOAEHHUCM B paA3pe3¢ KMCNBIX HIBSPARCHHLIX NOPOoAa, Mo3TOMY OH
BCTPCUASTCS KAK B MPYHTORBIX, TAK U B FMY0OKHX BOAAX,

3HAUECHHE TA30B B THMAPOTEOXHMUH UPEe3BbIYAHHO BEIWKO. ABASsdCH
HPEKPACHBIMH MUTPAHTAMH. CMOCOOHBLIMU K AKTHBHOW AHgdhY3UEH,
Aniphpepe HUMALHMK O Becy H “BCILILIBAHHIO , OHHU B PSAE CAYYAEB
MOTYT MOJIHOCTBIO ONPeaessiTh MHAPOreOXMMHUYECKHE YCIORHA. Tak,
CHUCTEMEI KHCNOPOAA W CCPpOBROIOPOAAN ARTAKITCH NOTEHUMANIATAKMLUM-
MH H OOYCNOBIHBAKT COOTBETCTREHHO OKHCAHTENLHYID MIN BOCCTAHO-
BHTENbHYH OOCTAHOBKY B BOOOHOCHOM MAACTE. YTIeKHCIOTA M cepo-

Cnapa 4. PU3HMYECKHE CBOACTER M XAMMMYECKWA COCTAaE NOA3IEeMHBIX BOJ, q7

BOAOPOD ABASKTCA KOMMNOHEHTAMH BAXKHEHLIWX 1A XHMHYECKOTO
COCTARA TIOA3ZEMHBIX BOI CHCTEM PABHOBECHA: KAPOOHATHOMO W CVib-
(harHOro.

APrOH NpUMEHSIKOT AN onpeacheHua sBo3pacta eoa H nopon. le-
AW — MHEPTHLIM ra3, obnaaaloWMi NPeKpacHbiMKA IHMOQGYIHOHHBEIMH
CROHCTIBAMH H HE 00PA3VIOULMA B 3eMHOH KOpE CaMOCTONTENbHBIX Ta-
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30BLIX CKONACHWH, WHUPOKO HUCNONB3IVETCH B KAYMCCTBE HHAMKATOPA 30H

TeKTOHHUECKHMX HapylweHHi. CepoBoaopon, YINEKHCAOTR, panoH npea-
CTARMOT COOOH AKTHEHBIC NEeMEOHEIC BRLUECTBA — OCHOBHBIC DANLHEo-
AOTHUECKHE KOMMOHEHTHI COOTBETCTBYIOLIMX THIIOB MHHEPAJILHBIX BOL.

Kusoe geuiecnieo nodzemunix 8od, OrpoMHan PoOIb KHBOIG BELISCTERA
KAK FEONOTHUECKOH CHABE H HeODXONHUMOCTEL M3YUEHHSA COCTaBa TPONo-,
AHTO- W rrapocdepbl 3eMaIH COBMECTHO C “MPOHHKAKMKHM ™ HX XH-
BLIM BSILCCTROM Brgpsble Obuin onpenenedsl B.H. Bepnanckum b pa-
00T1e «[1pobncMbl GUOTEOXHMHH»,

AKHBOC BEIIECTBO MOAEMHbIX BOA NPCICTABICHO TIPEHMYILECTEEHHO
MHKPOOPTraHH3MaMK KUBOTHOIO W PACTUTEABHOTO NPOMCXOKICHKA Pa3-
MEPOM OOBLIMHO HC Gosee | MKM, CpCaM KOTOpeIX Npeobaaaatnt GakTe-
pHu, bakTepHH, KaK MpaBHIO, COCTOHT W3 OIHOH KIETKH ¢ TBEepaOH
000A0UKOH 1M HMeeT Donee MK MeHSe AOoCTOSHHYK dopmy: chephue-
CKYHO, MATOMKOBHANYIO, H3BHTYIO. KaeTka Ha 75—85% cOCTOMT M3 BOIHI.

Cpenn DakrepHil ecTb aspoOHbie BHIbL, KOTOPLIE MOTYT CYLISCTBOBATH
H PAIBHMBITBECH TONABKY B NPHCYTCTBHH KHCTOPOIA, H ﬂHHBpGﬁHb]E‘ —
PA3BHEBAKOWIHECS B DECKHCIOpoAHOH cpene. CylWecTBYIOT BHABI, CMO-
CODHBIC PABHRATLCH NIPH OMPAHHYEHHOM AOCTYNE KHCA0POAA, TAK Ha-
36IBAEMbIC (PAKYNETATHBHBIE aHA3pOO0b.

Mo criocody nosy4yeHHWsl 3HEPrHY AAs OCYLISCTBAEHHMH OOMEHA
BEUIECTB BCE MUKPOOPraHH3Mbl QENATCS HAa ABE KPYIHBE rpynibl (po-
TOTPOMBLI, UCMNONL3YIOWKNE IHEPTHIO CONHEYHON padHaUMHK, H XEMOTPO-
(pbl, UCTOYHMKOM 3IHEPrHKM U KAGTOPbIX CAYXKAT PasNHYHHE XUMU-
‘IECKME COEOMHEHHH. MUKPOOPraHHU3Mbl [OPHBLIX MOPOT M NOYR, TaK
HA3LIBAEMbIE IHTOTPOMHBIE, B AOJABISIOWEM GOABLWIHHCTEE ABIAIOTCH
xeMmoTpodhaMi.

(10 THNY HMCTOYHMKA OHUTAHHSA BbIICAAOT TETEpPOTPOPLI, HYXKAAK-
WHECS] B TOTOBLIX OPraHHYeCcKnx BELLECTBAX, H ABTOTPOh b, CNOCOOHBE
VCRAHEBATE HEMOCPCACTECHHO M3 MHHEPAILHEX BELUECTE YIrAepoa (H'_l
CO,), Bomopoa (13 Boaw). H,S. NH. u ap. Cyuecrsyor takxke Gak-
TePHH CO CMELIAHHBIM THIOM [IHTAHKS!.

Cpean GakTepHi €CTh KAK NOABMXHLIE, TAK H MPUKPengOLHecs
K cyocTpaty popsbl. MNepemeweHre GakTepuit yalue Beero OCYIUECTBAS-
eTCH € NOMOLIHBH KIYTHKOR, PACTKMIOKEHHbIX MOJSPHO HUAH B Pa3/iHy-

a8 YacTe . Mop3emubie BOAbl KaK anemenT ruppocdepsr 3emnu

HbIX HACTAX KAeTKH, a TaKxe (ouyeHb pedko) noasaHuem. Pasuvpoxa-
IoTCA DakrepHu OOBIMHO NyTeM aeacHusdl. HekoTopele 13 dakTtepuil B
HeDAATONPHSITHLIX YCNOBUSIX CMOCODHBLI OOPA30BbLIBATL CAOPLI — TO-
KOosTiHeCH (I)DpMI:-I KACTOK € CHABHO 3ATOPMOMKEHHBIMH NpoLEeCCAMIA

LU L N N A N A L LWL ) |
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AT FJHCTHCX IO BHWG E M.

B U3yueHHH MUKPODIOPbI NOAICMHBIX BOA CYLICCTBYIOT ABa MC-
TOPHYSCKH CNOAKHEBLUMXCH HAanpapleHWH, pajlHyHBIX Qo 3adadamM H
CONCPNKAHHID UCCNEAOBAHHH: |) MCCACAOBAHKME eCTECTBECHHOI JIMTO-
TPOPHOR MHKpOQIopsl, 2) CAHHTAPHAS OLEHKA BOAbl, UCMOML3YEMON
DAY NMHTLEBONO U XO3AHCTBEHHOIO BOLOCHADKEHMA,

JluToTpothHaa MUKpopAOpd B NOM3EMHBIX BOJAaX HCCIeAyeTst ¢
LUeNbl0 AOoAYdeHHS OOLIEr0 CNEKTPa MUKPCOPIaHHM3MOB AN MTPOTrHO3A
BOIMOMHBLIX BUOXHMMHUECKMYX NpoUSCCOR, A TAkKXKEe — TI0 COOTBETCTBYH)-
LLMM KOHKPCTHLIM BHOAM OaKTEPHIA — B CEAI3H C MOHCKAMK HeDTAHBIX,
FA30BBLIX M PYVAHBIX MeCTOPOAICHUH.

MUKPOOPTAHUIMBL PAINHYAKTCH MO CNOCOBHOCTH CYIKECTBOBATLE W
PA3BMBATBCH B PAXTHYHBIX TeMMEpaTYPHLIX YCTOBHAX. AKHaHedeare TbHas
MHUKpOdIopa ODHapyXeHa Jdake B KPHOM3Tax — nepeoxIakiaeHHbIx
pacconax Hxyrckoro apresvaHckora GacceiiHa, MMeILUX OTpHUATEN k-
HVIO TemMnepaTypy. EcTb cBeleHHA 0 HANTMYMK DakTepHil B Neperperbix
BOAAX. JlAd Kaxdoro Buaa GaKTEPHUN CYWECTBYET UHTEPBAN TeMNeparyp.
B TIpeAenax KoTopora 3TOT pol MOXeT CylecTBoraTh. [lpu kpalinux
3HAYECHUIX TeMBepaTyp DAKTEPHH CYIMECTBYIOT B YTHETEHHOM COCTOS -
HHH, a4 HaNGOAbLIAA AKTHBHOCTbL HX H PasMHOXEHHUE HAGIIOAAKTCH B
Mpeacnax ONPeAcSeHHOTC TEMNEPATYPHOrO ONTHMYMA B UEHTPANBHOM
YaCcTH WHTEpRANA.

Hanbonee pacnpocTpaHeHHLIMH U BAXKHBLIMH B THAPOTEOXMMHYE-
CKOM OTHOWEHHH IPYNNaMud JTHTOTPOMHLIX MHKPOOPTAHH3MOR SARTA-
IOTCA. OKMCASAIIKE COCAHHEHHS Cepbl {THOHOBLIE, CepoOAKTEPHH),
BOCCTAHABAWBAKIUHE COSAMHEHUA Cepbl (CYJbaTpenyumpyiume),
METAHOOPA3YIOLIHE H YINEBOAOPOAOKHCNIIOWKE, HATPHGUUHPYIOLIHE
H OeHMTPUPHUNPYIOLLHE, KeNe300aKTepHH.

CaHHTEI[JHaH OUCHRKA M KOHTPOMAE KAHCCTED NTWTECBR A BOHO H HUM-
Une GONE3HETBOPHLIX OaKTepHil NPOH3BOAATCS] CAHWTAPHO-3MHAEMHO-
NOTHYECKMMH cTaHUMAMH. Haubonee pacnpocTpaHEHHbIM M J1€TKO
oNnpeacia<Mbl M TOKA3ATCACM 6&1KTCPMH.TIIJHOFD JATpA3HCHHMA THTBEBOM
oAbl siasieTcsl Escheritia coli — KMleuHas nManoywka, KOTopas 4acTo
CONYTCTBYET Pa3THYHBIM MNATOTEHHLIM MMWKPOOPTaHH3MaM, CTEneHb
PAKCHHOCTH ¢l BOAER] OLCHHMBACTCH CMNCUHAIBbHBIMH [TORKA3ATETAMM.
IJTO TAK HA3LIBAEMBIH KOMMTHTP — 00beM BOAbBI B MJ, KOTOPLIH NpH-
XOANTCA Ha ONHY KHMIUEYHYK) NMANOuYKy, W KOMHHHIEKC — KOJWYECTBO
KHWcYHbIX nanodek 8 | am’ oast. Mo FOCTy 2874—82, onpeacasito-

Mnaea 4. PUIWYECKHE CBOUCTER U XHMHYOCKWA COCTAR NOQIEMHEIX BOJ, 99

wemMy B TOM MHOIC H CAHHTAPHOC COCTOAHIHC [MHTbEBOA BOALI, MOCNCa-

H31$ AOMKHA HUMETL KOAWTHTP He mMexee 300 M KoAMHHAEKC He Oosee 3.
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HpH BOZHMKHOBEHHH 2NMUACMMUICCKHX OYarOB CaHHTApHO-3MHIEMHO-
AOMMMCCKHC CTAREHH NMPOBGAAT aHANH3 MNHUTbCEBIX BOX Ha HATHYMC
BO3OVAMTCACH COOTBETCTBYHIMX 3adoaeBaHMWi: CATBMOHENNE3A, XO-
acpsl HoAp.

MeTonnka 6EIKT'ZPHDJ]DFP1"-[CCKOTD AHANHM3Aa BOoaAbl 418 OLECHKH CC
CAHHTAPHOIO COCTOAHHA TaKKE ONPCAEACHAZ COOTBETCTRYOLIHMH
FTOCTanmy. OOBMHO NPAMEHSTIOTCS METOABI NPAMONO cyeTa DaKTepHiH
Ha MemOpanrHpix punbtpax. [Npn necnenopanun Mukpodgiopbl otbop
APOO NPOH3IBOIAT B CTCPHIILHYIO NOCYY.

4.4, @akTOpbl M NPOUECCH (POPMHPOBAHMA
XHAMHYECKOr0 COCTaBA NOA3EMHBIX BOJ

XHMIMCCKHF cocTaB MOA3EMHBIX BOOI B Kﬁ}i{ﬂﬂﬁ TOUKE 3€MHOH KOpPEl
NPEACTARIHET CODOH PEVALTAT CIOXKHOTO BIHMOACHCTRHA KOMITOHEH-
TOR BEICCTREHHONO COCTABd JaHHOH THAPOr€OAOrHYECKOH CUCTEMBI B
KaKIBIH KOHKPETHBIH MOMEHT €€ CYLWECTBOBAHHA B €CTECTBCHHOM
HIH HAPYLUEHHOM COCTOMHHH.

ITpH HccaenoraHHK yCNOBHA (hOPMHPOBAHHS XHMHYECKOIO COCTARa
MoA3ICMHMX BCGO CACOYCT pAa3HMATL KOHKPETHABES BHMALE B3adH MOAeHCT-
BUST KOMMOHCHTOB BELIECTBEHHOTO COCTARA CHCTEMbI (MpoLecchl) M
MPAUYHHBL {CHADBL, 1109, HBACHHS W AP.), HX BbLI3bIBAKOLIHE, — TAK Ha-
sblBaeMbIC PaKTOpLl. [ HApOreoXUMHUECKHIT Apouece — 3TO ofipene-
JEHHBIA BHA (PUIHKD-XHMHWYECKOTO HAM WHOTO B3aHMONEHCTRHA KOM-
MOHECHTOB BELUECTBEHHOMD COCTABA TOA3CMHLIX 804 MEXKIY CODOH W
(HAHM) ¢ OKPYXKAOLWIEH Cpelo, pe3yLTATOM KOTOPOro ABNSSTCA HIME-
HEHHE HX XMMHYECKOrD cOCTaBa H (MAH) CBOMCTB.

Daktop HOPMHPOBAHWUA XHMHUYECKOTO COCTaBA MOMIEMHLIX BOA —
ITO CCTECTREHHAM HAM HCKYCCTBEHHasl NIPHUMHA {CHITa, nonae, HRISHHE,
BELLECTBO W Ap.), ONPeaSAdOLLAs BOIHWKHOBEHHE, CYUIECTBOBAHMWE
HAH M3MEHEHHE TEX WAK HHBIX FHAPOrEOXMMHYECKHUX TIPOLUCCCOB B
TAHHOH THIPOTEOIOrHYECKOH CHCTCME.

XHMHUECKHIH COCTAB NOA3EMHBIX BOO MOA BAHAHMEM KOMITNEKCA
NOCTOAHHO NEHCTBYIOLHX B TAHHOH THAPOreONOrHUeCKOl CHCTeMe (hak-
TOPOR M BLIZBIBACMBIX UMK NPOLUCCCODR ODBIMHO HaxOdHTCHd B COCTOYdHHMH
AHHAMHMECKOTO (DHINKO-XHMHYECKOr0 PaBHOBECUS € OKPYXKAIOLULE it
epenoit, HapylleHne 9TOro pABHOBECHS BbI3bIBACTCH HATOKEHHMEM K-
KMX-THOO0 BpeMeHHO AeHCTRYIOMINX (DaKTOPOR, M3MEHSIIOIMX XapakTep
VHC CYLICCTBYIOLLMX TNPOLECCOR WAW ONPelefsiOmiX BOIHHKHOBEHHE
HOBBIX.

100 YacTe I. MNop3eMHeIE BOALI KaK aNeMeHT rugpocdepsl 3emam
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Hanpumep, CTAUHGHAPHBI HNPOUCCE PUACTRODEHME JATHNCOBAHHLTY HIRCCTHHKOR B
IOHE MHTCHCUBHOIG BOMOOGMCHI B TYMHAHBIX YCAOPHAX OOYCADBAHEAET (POpMItpOIR-
Hie cyvabdarHo-rHapokapboHaTHe (HCO, 55%. SO, 30%) rpyNTORBIN [OL ¢ MHHCPIL-
AWHILHER B 3ABHCHMOCTH OT BpeMeRk Toda oT (0,35 no .55 r/n. BuluanelMe imtgHeson
A IH ABHN RO CHOTOTAAHUE . TIABOA0K ¢ MATAHHEM TPYHTORRIX Bl PEYHEIMILA (Hp[—_‘-
MEHHBIC QRKropbl) 3a CUeT paddaBIeHHsl CHHAAIOT MHHepInIIHKG a0 0,2—0.28 r/iu.,
a BociHyiee Catellelids © peltiblMH ROLIUME B MEABGAOK W IMEHHIOT COCTAR Hi [‘IpEHM}'-
WeCTBEHIO THAPUKAPBOHATHEE: {(HCO, a0 85%).

Yucno aKTopos, ONpeaciisiionMy XHMHYECKHHA COCTAB NOA3EMHbIX
BOL, YPe3BbYAKHO peanko, Cpean HUX BBIASTAIOT CACAYIOWME FPyI-
nbi: [) GU3MKO-XHMHYECKHE — CBOUCTBA BOIbI B PA3AKMYHEIX (Da30BbiX
COCTOSTHUSX, BOAHBIY PACTBOPOB, XMMHUYECKHKX IEMEHTOR H COSAHHEHWH
H T.1.; 2} M3BHYECKWE — TeMITepaTypa, NaBEHHUE, PAAHOAKTHBHOCTD,
MAFHETH3M, FPAaBUTAUHA W ap.; 3) du3uko-reorpapHueckie — Kiu-
MAT, OCOOEHHO OCalKH W HenapcHue, pesbedy, FHAPONOTHIH, YCIOBHS
APEHHUPOBAHHA H T.A.; 4) FEONQrO-rHAPOTEOJOTHYSCKHE — TEKTOHHKA,
MArMaTiim U metaMopdniM, QaunansHOS CTPOSHME pa3pe3a, MMHE-
PANOrHYECKMH COCTAB NOpOLd, (MINLTPALHOHHBIE CBOWCTBA TOPOI,
FNAPOAHHAMHYECKHE YCNOBHA, NANCOTHAPOreONorHa W ap.. 3) donano-
rHueckre — MUKpodUiopa W MUKpoayHa; 6) AHTPONMOreHHbIe,

KoMnaeke OCHOBHBIX (DAKTOPOB M NpPOLECCOB, XapPaKTepPHbLIX AN
PACCMATRPHRAEMON THAPOTEONOrNYeCKOR CHCTEMbE H ONPeaensounX
€€ THAPOreOXMMHYECKHE XaPAKTEPHCTHKH W 3aKOHOMEPHOCTH WX H3-
MCHEHMH, MPHHATO HA3BIBATL VCAGRUSMYU (QOPMUPOBAHUA XWMHUYECKOTO
COCTABA IMOIIeMHEBEIX BOA,

B HacTosillee BpemMs OTHOCHTENbHO MIYOOKO MCCNeAoBaHa poib
dhusHKo-reorpadHyeCcKix, reonoro-rTHaporeQaorntiIeCKux, HEKOTOPBIX
duzHueckux (TemnepaTtypa, daeneHHe) daktopoe B GOPMHPOBAHHH
XHMHYECKOrO COCTABA NOO3EMHBLIX BOMA B pPasNHYHBIN, B TOM YWACAE Tay-
DOKHX, 4aCTAX THAPOreoJOCMYCCKOro paspesa. 3a MocNeoHee Bpemd
MHOMO CAelaHG B obnacTH H3VUCHHA (IJHEHKO-KHMHHECKHX CBOMHCTB
BOZbl M NPHPOMIHBIX PACTBOPOB, POIH XHBOMQ BELICCTRA B MOAEMHBIX
BoouX. OTHOCHTEABLHO €Nado HIYHEHO BIHAHHE QHUIAMECKHX NOonei
3emaud (3NeKTPUUESCKOTO, MPABMTALHOHHOMO, MATHHTHOIO).

[MTpy rHoporeOXMMHUECKHX MCCACAOBAHHAX HCXO0IA K3 aHank3a
Pe3YILTATOR BAHAHHA pasiHuHbLIX (PAKTOPOB M MPOUECCOB HA XHMH-
YeckHWil COCTAR MOAICMHLIX BOJ M 3HAYMMOCTH MX BO3NAEMCTBMS HA
HET0 BWKHO ONPEACIMTh CPEeAH HHUX [NaBHLIE H BTOPOCTENEHHBIS,
NPAMbIE H KOCBEHHbIE, ACHCTBYIOLIME NOCTOAHHO HAM BPEMEHHO, De-
TMOHANBHO MU TOKANLHO, DTO 4BhdeTca HeoOXONWMOH OCHOROR A
PELWCHKHA BONPOCOB TEHE3HCA MOA3CMHBIX BOA, BBISBACHHA DETHO-
HAABHBIX THAPOTeOXMMHUYECKHX 34KOROMEPHOCTEH, pelUeHHA MPH-
KALAHBIX THIAPOrEOXUMHYECKHAX 3aday 1 ap.
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Fnaea 4. duamveckme CROMCTEA M XMMUYECKUA COCTAE NOAIEMHBLIX BOJ 101

Bnusinue paznuuHblX GAKTOpOB Ha XMMMMECKHH COCTAR MOA3EMHBIX
BOL BbIPAXAETCH B BOZHHKHOBESHHH (HAM HANMWMYHHA W MOCACAYIOLIEM
HSMCHEHHH) p@HDUﬁpEBHDI’D. HO B UCHOM NDOCTaToOMHO OIpaHHMYCHHOMNO
Kpyra OIHHX W TeX XK€ rMAPOrcoXMMHYECKMX NPOUECcCcoB {PacTROPECHHE
H BbllUEJauYHBAHHMC, FHAPOIM3, copoumd, AWGdyving, HOHHBIH OOMEH,
OCAXACHHE M KPHCTATAH3AUMA WU Ap.). XApakTep FTHX NPOUCCCOB, HX
HaMNpapIeHHOCTL H UHTEHCHBHOCTD 3ABHCAT OT KOHKPETHBIX OCOOCH-
HOCTEH KAXIOH MMAPOreoNoOrHYeCKOd CHCTEMBL.

BblacndoT ABE¢ OCHOBHBIC IPYONbL NPOLUCCCOB POPMHPOBAHHA XH-
MHUECKOrD COCTaRa MOA3EMHBIX BOA: THAPONEOXMMHYECKHE W THApO-
OHOXUMHMYECKHE — C YYACTHEM AHBOIMO BELLECTRA,

I'unporeoxHMuyecKkye mpouecchl

B komMmnnekce FrMIporsOoXiMHUSCKHX MPoUeCCOR YCIOBHO MOXKHO
BbIAEAHTL. |) npouecchkl 0OMEHA BELIECTBOM BOAOBMELLAIOWIEH NOpPO-
Abl W OKPYXKALWEH Cpelbl ¢ pacTBOPOM, B TOM YHCIE NOBLILIAKOLLNE
(paGTBOpEHHE H BblUW2TAYHMBAHHKE, ﬂecopﬁunﬂ. FHAPOAH3E, KOMILIEKCO-
00pa30BaHUC M AP.) H TOHWAKAIWHE {OCHKACHHE M KPHCTARAW3ALMA,
BbICANMBAHMC, COPOUMA W 4AP.) MUHEPAIM3AUHIO NOAZCMHBIX BOA;
2) NpoUccCeEl KAYCCTECHHOTO 1 KOMTHMYSCTEBCHHOTD NepepacnpeaciceHHA
BELUCCTBA B CAMMX MPAPOAHBIX PacTBOpax {KOHBEKTHBHBIHA W AHPQy-
3HOHHBLIA MacconepeHoc)., CaenyeT YeTKO NpeacTariaTe cebe conps-
A CHHOCTE M BZAHMOCREA 2E YKAIAHHBIX TTDOUCCCOR U BOZMOXKHOCTE TNepe-
X044 OQHOIO B APYrOH MPH AOCTHXKEHHM OMPEAeNSeHHbIX XUMMHYECKHX
AW DPHIHKO-XHMHYECKHX KOHCTAHT (OPOM3IBEAEHHE PACTBOPHMOCTH,
ReTMUMHA ODMEHHON eMKOCTH U AP, ).

Pacmeopenue v evittieaauueaniie. PACTEOPEHHE B MMAPOrECXHMHH —
NpOUCCe MCPEROAA B NOAZCMHBIC BOALI W3 OKPYXKalLWEH cpeabt (rop-
HOW TOPOAR Y} NHO0roe (MHHEPANLHOID, OPraHMYECKoOro, Ta308 paziKu-
HOTO reHEe3MCa) BEWESCTBA B MOHHOH HIH MOJSKYNSAPHOI (hopme.

MpeaenbHO BOIMOXHAH KOHUCHTPALIMH BELUECTBA B PACTBOPE NpH
HYJICBOH DA3HOCTH XMMHYECKHX MMOTEHUHAROB COOTBETCTBYET HAChl-
WICHHWIO €00 DpH JAHHbIX YCIOBMsX. 3Ta BeAHUMHA HA3ZBIBACTCH pachi-
ROPUMOCHBIG (JLAS TPYSHOPACTBOPHMBLIX BEIUECTE — NPOUIBEACHHEM
PACTBOPHMOCTH) U 3aBHCHT KPOME NMPUPOALI BEWECTBA OT TeMIepaty-
pbl, JapjeHust (cnabo) w coctasa pacteopa. Hanpumep, opu 10°C
(O/TM3KYHOY TEMIIEPATYPY HUMEIOT TPYHTOBbIE EOAbLI CpelHCH MOJIOCHI) M
atMocepHoM dasieHHK B 100 r soabl pacteopsiercest 35,86 r NaCl,
0,007 CaCO;, 1,194 r CO, (JTypece, 1971). Tlpu temnepatype 8,5°C
B 100 1 Boaw pacteopsietest 0,193 1 CaSO, * 2H,0, a B HackLEHHOM
pacTteope NaCl — yxe 0,678 r.
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102 Yacte |. Nopsemubie BOALI Kak anemeHT ruapocthepsl 3eMnn

CKOpOCTL pACTBOPCHHY 3UBHCHT OT MPHPOAbl H MHHEPATBHOM
(pOpMBI BELUECTBA. OABIECHHI, TEMMEPATYPBI, CTENEHH JMCNEPCHOCTH,
COCTABA PACTBOPA W Jp. OQUHUKO ONPefensiLTes OHa CKOPOCTbIO CaMOH
MEJNCHHOH AMA AAHHBIX YCIOBHH PEAKLHH — TaK HUABBIBACMOH IMMH-
TUPYIOLWEH CKOPOCTBIO. Hamie. roropsi O pACTBROPEHUH, UMEKOT B BMAY
poUecc NEPeRoaa B PacTBOp TBEPAOrQ BEILUECTBA FOPHBIX MOPOI.
B 3TOM Cllyuae pasivYuaKyl pacmeoperiie — JNONHOE Pa3PYILEHHE KPHC-
TAWTHMYECKONW HAH AMOMPHOI CTRYKTYPB MHUHEPATOB H @bHue 1B -
Hile — KOMILACKC NPOIECCOR, NPHBOISLIMK K WM30HPATENLHOMY BLIBOILY
H3 MOPpOoALE KEIKDFO-J]HﬁO, ObLIUII0 Hanbonee PACTBOPHUMOIG B O MTHLIX
YCITOBHIX, KOMNOHSHT4. Hanpumep, npv onpeaeneHHBIX YCAOBHAX
MOIYT ObITb T1OMHOCTBI) PACTBOPEHBI FTOPHBbIE MOPOAL, COCTOSILLIHE W3 Ta-
kux npoctoix coneil, kak NaCl, KCI, Na,SO,, Na,CO,, CaS0, - 2H,0,
CaCO, n ap. B 10 xe Bpems TOpHbIE NOPOAbI, COREPKAIUWE 3TH COMU
] I{H‘IéCTBE I'IpHMEEﬂﬁ, 6}'}1}'T AOCTENCHHO DLIINCAASTHBATHCHT MNMOI3CM -
HeIMH BogaMd. Ha nepBbix 3Tanmax NpoMBIRAHHUE TOPHOH ropoabl W3
Hee OYAYT BLIHOCHMTLCSA HAN0OAee PACTBOPHUMBLIC COCIHMHEHMUS — XA0-
PHOBL IEAQYHBIX M ILUETOUHO-3EMENBHbBIX METLATOR, 3aTeM CyIb(paThbl
¥ B NOCNEAHICID OYEpelb HAMMCHES PACTBOPHMBIE — KapOOHATBI W
CHANKATEL, T1pH HATHYHK DaKTOPOB, CTHMYJIHPYIOLUHX pacTBROpPEHHE,
TPYAHOPACTBOPUMBLIE KOMITOHEHTblI MOFYT BbILLCIANMBATECS HApAay ¢
AerKopacTeopuMbIMK. Hanpumep, noctynaenne CO, (TepmomeTaMop-
(hryeckoro, SUOXUMHUYCCKOTO MAM HHOMO TEHC3HCA) CHOCOOCTBYCT
PAaCTBOPEHHK) KANBLUMTL B MOPCKHX KAPOOHATHBIX TIOPOIAX HApAdY C
C)’J’lbd)ﬂT’dMH H XTOPHAAMH. B 3aBHCHMOCTH OT ¢TeNeHH npoMbITOCTH
nopod B 3TOM caydae MOryT (popmuporatica soasl HCO,—50,—Cl,
HCO,—50,, 5O,—HCO,, HCO, cocTaBa (TakoBbl, HANpUMEDP. KHC-
NOBOACKHE, XKEMTE3HOBOACKHE, MSITHIOPCKHE Hap3aHbol). B monotHbix
Cly4yadx, KOrda W3BECTEH PEaTeHT, YCHAWBAKLIMHA NPOUece, TOROPST
oo YINCKHCTOTHOM, CCPHORKHCAOTHOM BEIWLCNAYIHBAHMMK H 4]).

KOMNOHEHTbE COCTABA MOA3eMHBIX BOA NPUCYTCTBYIOT B pacTBope
KAK B BMIE MPOCThIX 4acTUL (HOHOB, MOAEKYN), TAK M B BHIE accouMa-
TOB WAM KOMITIEKCHLIX COEAMHEHHWI PAiNUUHON cTeneHK CNOKHOCTH.
Hanpumep, B soae. concpxailieil cyabhatel H KApOOHATHL KUTLLUHA H
Marnus, kpome Ca® Mg, HCO:, CO%‘, SDj‘ HVIVT NPUCYTCTBOBATH
CaCO‘E', MgCOY, CaHCO?I, MgHCO?T, CaSOE, MgSOL‘. OcobeHHO Cy-
WIECTBEHHOE 3HAYEHHE 11 XMMHMECKOrO COCTABA NOIIEMHbLIX ROA
HMEIOT KOMIUIEKCH Fe u Al paaa MeTanios — MHKPOKOMIOHEHTORB,
docpaTor, F- 1 ap.

Komnaexcoobpazogarue CTUMYIUPYET NPOUECe PACTBOPeHHs, Mno-
CECQNbBKY B MPHUCYTCTBHIT AHHWOHOB H KATHOHOB, KOMITACKCYHOIULHXCH
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Mnaea 4. OHUsanHecKUe CBOUCTEBE M XAMHWYMECKHI COCTAB NOAZEMHLIX BOA 103

C KOMNOOHEHTAMH PAcTBROPACMOro BELWECTEA, PacTBOPHMMOCTE H CKO-
POCTb PACTBOPEHHA MOCASAHEIO YBEAHUHBAKITCS.

BuiacneHue BelecTB W3 OPUPOIHLIX pacTEOPOB B TBEPAYID hady
NMPHBOLIHMT K CHHMKEHHKD MX KOHUCSHTpAaUHK E pacTBOPRE, HIMCHEHHMHED
€ro COCTaRa W ABAAETCH NPHYHHON YMEHBLLWEHWS NOPOBOIro MPOCTPaH-
CTBAd TOPHBIX nopod. lpHpona ABNeHWI, BHI3bIBAKOUWIWX BblACICHHE
TeepAoH azel, MOXET ObITh PazIMUHA. 3TO Mpexkie BCEro KOHUEHTPH-
POBAHKE NMPUPOIHLIX PACTBOPOB (BIUIOTH A0 COCTOAHWA HACBILUEHMA)
3a CUET JOMOJHMTENBHOTO MOCTYNIEHHMS BeleCTBa WKW BbBIBOAA U3
CHCTCMBE PACTROPHTENS — RONbBl, 4 TAKXKE HECOBMECTHMOCTE COCTARA
CMEILMBAKILIMXCA MPHPOIHBIX PACTBOPOR.

Pes3vasTaThl KOHUEHTPHPOBAHHWS 34 CUET MOCTYILIEHHS BELUECTEA
Hanbonee APKO NPOABIHWTCHA B paCTBOPAX, COLE[XKALLMX OTHOCHUTCAL-
HO CNADOPACTROPHMBIC COCAMHEHHA — KapOOHATBl KalbUKWAs H Mar-
HUST, CynbdaTbl KAAbUKA, KOHUEHTPAUMA HACBILIEHHS KOTOPbBIMH
NPMPOAHBIX RBON MOKET ObITh AOCTHTHYTA NOBOMNLHO OLICTPO B MpO-
LIECCe B3AMMOASHCTBHS BONB H COOTBETCTBYIOWEH NOpoabl {M3BECTHS-
Kit, JONOMHTA, TMNCA, AHTHAPHTA). ONHAKO, KAK YXKE TOBOPWIOCh, B
VENOBHAX CTHMYNALOHWHE pPACTROPEHHA 33 CUET KDMHJ’[EKCD{JBDHI}GBHHHH,
noctTynaenus razos (Hanpumep, CO, GHOXUMHYECKOTO WIKH HHOIO
TEHEIUCA), A TAKKE MPH UIMEHEHHH TEMMEPATYDPBl H JARNEHHR PACcTBO-
PUMOCTh PAINTHYHLIX COSNUHEHHH CYLIECTBREHHO MEHASTCH W HE CO-
OTBETCTBYET TAKOBOW B AWCTHAAWPOBAHHOH Boac. COOTBETCTBEHHO
H3MEHSIOTSS H BEJAWITHHBI KOHUSHTPAUHKH BE1IECTB, MPH KOTOPbIX Ha-
UHHACTCS HX KPUHCTAMIH3aLHIL.

bonbllast rpynna npoueccoB BbIBEOSHMUA BELMECTBA U3 MPUPOAHBIX
PACTBOPOB B TECPOYKY (PA3Y CBA3IHA ¢ KOHUEHTPHUPOBAHUEM W MEPEH4-
ChlIlUEHUEM PACTBOPOB MPA VAATEHWHH “pacTROPHUTEND ., T.€. MOJCKYJ
BOAbl. B NpUpOaHBIX YCAOBHSX 3TOT MEXAHH3M MOXET ObiThb pazjIMycH:
MCNAapeHHe, BbIMOPAXKHBAHKWE, THAPOAW3 H Ip.

Henaperue — OQWH M3 BaXKHCHIIAX NPOLECCOB (DOPMHUPOBAHMA XK-
MHUECKOTO COCTABA TPYHTOBBIX BOI B APHIEHBIX 0ORACTAX, rA€ OHO Bbi-
JMBACT KOHTHHEHTANBHOE 3ACONCHHE, rHﬂPDFEDKHMH‘IﬂEKHf: CACACTEUA
HCMAPHTENLHBIX NPOLUECCOB ONPEAS/TISTIOTCA COCTABOM HMCXOAHOH BOAL.
flo Monenu Xapau—23IrcTepa, KOTopas OCHOBaHA HA KOHLETTUHH XHMH-
YECCKOTO Pd3ICACHHA, NPpeanoaaracted, ITo npH ocaAxicHHH K3 pactpo-
pa OMHAPHOW CONK NOA BRNIHAHWEM HCMAPEHHMA B PACTBOPES YBEAHYMBAECT-
CH COMEPXAHUE MOHA, OPHCYTCTBORABLICIO B HEM M3HAYANBHO B Donee
BBICOKOH OTHOCHTENBLHOH KOHUSHTPAUHH, M CHHMKACTCH COACPKAHME
WMOHA, MPUCYTCTROBABLLIENO B OTHOCHTENLHO MEHbLUIEH KOHUEHTPAaLUMH.
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FICX00a H3 5Tordo OpyH UCIApeHH IPYHTOBBIX BOO, XapdKTEePUIVIOWHMX-

CH COOTHOWIEHHCM (MMOJL) HCO;+2CO%‘ > 2Ca%, no mepe A0CTH-

104 YacTe |. Noa3zemHble BOALI Kak 3NEMEHT ruapocheps 3emnu

HKCHHA MNPOH3BCACHHA PACTBOPHMMOCTH M OCAXKACHHH KanbLUHUTA, 4
TAKXKE, BOIMOXHO, cenunoauTa MgSi, 0 (OH), M ponoMura, cocras
PACTROpA AONAKEH TPAHCPOPMUPOBATLCH B ILENOHHOH, THAPOKAPOO-
HATHLIH HATpWeBbIH ¢ DOJIee BBICOKOH, UCM HCXOIHAA, MHHEpANUIA-
unei. Takum obpazom oDpa3vIOTCsl TPYHTOBBIE BOAblI CONOROIC COCTABA.
JanbHelwan TpanchopMalis CoCTARa NPOMCXOAHT A CUET BblNABCHUS
E OCanok rHnca. ”ph ATOM eCTH KOHLMEHTPALKSA KlblUMA, OCTABWIETDCS
MOCNE OCANKISHHW KATBUMTA, HHXKE, UeM KOHUEHTPAUMs CyibpaT-HoHA,
B COCTABE PACTBOPA OVIVT NPeodaalaTh CYALpPATel W XNOPHAB HATPHSA
H M3IrHHA, ecCid BeILIE — PAcCon ﬁ}-’ﬂET CONEPXRATE XMNOPHUILI HATPMA.
Kanblmsa H Mardust. Tak hopMUPYIOTCS UIHPOKO PACTIPOCTPAHEHHBIC
rMAPOKAPOOHATHO-CVNBPATHLIE, CYIRDATHO-XJIOPHAHLIE H XAOPHAHbIE
HATPHERbIE H MATHUEBO-HATPHUERKIE ROALI C MHHepanuzauved no 10 r/n
n Goaee. Tlpy cooTHOWEHHWH HCO;+2C0$"< 2Cat* pacrtpop nocne
OCAKICHUA KAZIBLIMTA TPaHChOPMUPVETSs B ITOYTH HEeWTPAIBLHbIA Cyiib-
daTHLIA M XNOPUAHLIH DOJlee BRICOKOH MHHEDANHUZAUMH C NOCNEAYIO-
eH elle DORbILEH ¢ro KOHUEHTPALIMCH.

Muoll CTAAMHAHOCTRIO XapaKTepH3IyeTca NMPOLCCe MCTAPEHHH MOp-
CKMX BOJA, TaAK HAZLIBACMBIH 2aro2ene? — QOPMUPOBAHWE MNONEHHLIX
OCAAKOB B TNPOUECCe KOHUSHTPHPORAHHS PACCONOE NOA BAHAHHCM
HCHAPEHHUST B OTKPBLITLIX OaccelHax. HecMOoTpsl HA TO 4TO ranoreHes —
3ATO MPOUECC, MPOMCXOAALLMEA HA MORSPXHOCTH 3eMAH (B haryHax, co-
NeHbIX 03epax, JUMAHAX W Ap.), OH NPCACTABASET MNPHHUHNHANLHBIH
HHTEPEC M THAPOTeOXUMHHK, NMOCKOALKY UMEHHO NpoueccaM na-
Neoranoreden U nacnenyvioleil Metamophuzanmeii ¢ Goakwoi aonei
BEPOATHOCTH MOXCT ObIThb ODBACHEH reHe3uc coctaBa rAybokolzane-
TAIOIIKNX BLICOKOMHHEPANH30BAHHBIX {10A3¢MHBIX BOJ.

[anoreHe: xapakTepusyvercd CTAAHHHOCTLIO, KOTOpas onpegenser-
¢S PACTBOPHMOCTBI) PAZTHUHBIX cOenHHEHKIH. Hanpdmep, B npougcce
KOHUSHTPHPOBAHWUH MOPCKOH BOABI MPH JOCTHXEHKHKU OINpEeaeAIeHHEIX
BENHUWH €€ MHHEPATHIAUHKM TIOCAEA0RATENBHO BHIAAAKOT B OCAROK
KapboHatbl, rumnc, ranur, sncomuT (MgSO, - 7H,0), cuassun (KCl),
KapHanaut (KCI- MgCl, * 6H,0), 6uwodur (MgCl, - 6H,0). TNpH
FTOM OCTATOYHBLIH PacTBOpP BCE BOMEe KOHUEHTPHPYETCA 3a CUeT COneH
¢ Donee BbiCOKOIt pacTBOpHUMOCTBLIO. Ha nocaeaHel (TaKk Hazbleaemoit
SBTOHUYECKOH) CTATHHM KOHUEHTPHPOBAHMA MOPCKOH BOAbI paccol
HMeeT XIOPHUIHBbIA MarHHeBbli cocTas M MUHepanu3auHio tonee 440 /1.

KDH()EE‘HHDE KOHUenmpuporarite (BIMODAXKHBAHHE ) — MNpouecc, xXa-
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PAKTEPHLEIA 1181 NOAZEMHBIX BOI 30HBI PA3BHTHA MEDINOTHI, OCOGEHHO
B CiAae CeloHHOro npoMep3aHHid—nNpoTaMBaHAA. MeHee 3aMeTHbI
APOHBJICHUWA €0 B HEMCPITOTHDBIX ]JHHOHEU( [pH CCIQHHOM FpoMep3d-
HuH. Cocran CAADOMHUHEPANHIOBAHHBIX TPYHTOBHIX BOA TYHIPOROH

Mapa 4. ®N3HLECKHE CBORCTBD M XMMHUYECKWA COCTABR NOA3EMHbBIX BOA 105

M TACKHOH 30H YaCTO onpeaAcTHaCTC] COCPARAHHCM FHAYHTCABHBX KO-
anuects (1o 60—80 mr/n n bonee) H SiO, B MCTHHHO PacTBOPEHHOM
W YACTHUHO KOJIOMAHOH opme. [eHE3HC €€ CRsA3aH ¢ MpoueccaMH
BLIMOPUAKHBAHNA BOA H NOPO4, KOTOPLIE CMNOCOOCTBYIOT MEpPeBOdy
UpeIKLIYaHHO TPYAHOPACTBOPHMbLIX KPUCTAAAHYECKHX opm 5i0, B
ponee pacTBOPHUMYID — amopdHyio. [1o3TOMY, B 4ACTHOCTH, COAcpXa-
nue H,Si0, & npobBax, oToGpaHHLIX B Hauale NeTda, B NEPHOI HHTEH-
CUBHOTO TasiHUS, CYLECTBCHHO BbILUIE, YeM B O0Ace MO3AHHX Npodax.
CoBMECTHOE BO3NEHCTBHE NPOLECCOB HCMAPSHHA W BbBIMOPAXKHMBAHHS
Ha COCTak NpHPOIAHBES PAacTEOPOR MOXHO HEiE)J'[FO,LlHTb Ha AOBRCPXHOCTAX
MHOIOAECTHHX HancAgH, rae CKanaHeaeTcd OCnblid, XKelTosaThiH, ce-
pPOBATBLIH NOPOLIKOOOPA3HBIH HATET COMCH — HAHMEHEE pacTBOPHMbIX
B OPUPOAHEIX BOJAX JAHHOTO PErnoHa coemnueHuii (Si0,, CaCO;,
CaS0, - 2H,0).

KpoMe Toro, npH KpHOTCHHOM KOHLUEHTPUPOBAHHMM PacTBOpa BMECTE
¢ oOpa3oBAHHEM MBI MPOHMCXOIUT (OPMHUPOBAHKWE TBEpAOH ¢hazbl Tex
COCAMHEHUWI, MPOHIBCIACHUE PacTBOPHMOCTH KOTOPBIX AOCTHraeTcs
Npv JaHHOI TeMmnepaType. M3 npecHbiX BOA BbINAAADT B 0CAIOK CH-
JIMKATE H KApOOHAThl KAJLLIMS, 3aTeM MATHHS, U3 COJIEHRIX — CVh-
datbl KanLuma M HATPHA. TAKHM 00pa3zoM, B PACTBOPE HAYHHAIOT
npcodnanaTh rHAPOKAPOOHATI HATPHA (COA0BBIC NOAMEPITOTHLIE BO4bI),
(_‘.}J'_I'lbq)ﬂTbl H XA0pHUALT MACHHWA M HATHAA. K[]DME TOrMO, YCTAHORINEHO,
YTO TANAas Boaa o0AamacT DOTEE BBICOKOH PacTBOPSIOMICH AKTHBHOCTBIO,

Boicanusanite — NpoLECC BbIBENEHUS KOMMOHEHTA H3 pacTBOpa NpH
CMEILICHWH €FO C IPYTMM PacTBOPOM. COACPAALUMM ONHOMMEHRHLIA WOH.
Hanpumep, Npv CMELWIEHWKW PACTBOPOB, COASPAALMX XNOPHIbI LE-
JNIOUHBIX W LUCAOYHO-3EMEALHLIX METANI0B, NAC] MOXKET BbinagaTh B
OCAAOK NPH KOHUEHTPAUHH B PACTBOPE, 3HAYMTEILHO MEHGLIUEH, YEM
KOHLIEHTpaUys €ro HACHLIEHUA NPH AAHHBIX TEMMEPATYPE U JABNCHHMH
3 AHCTHANKMPOBaAHHOH Boae. TakuM 00pa3oM, BBICAAMBAHHE MOXHO
pPacCMATPHBaTL Kak MNPOULECC, CNOCOOCTBYIOILHE OCAXACHHIC BELIECTRA
M3 pacTeopa.

BaxHbIM CNEACTBHEM PACCMOTPEHHDIX, & TAKKE HEKOTOPLIX APYIHMX
ApOLCCCOB BbIBOAA BELUECTB U3 NOA3EMHBIX PACTBOPOB ABAseTca dop-
MHPOBAHHE B TOUIE FOPHBIX NOPOIL TAK HA3bIBACMBIX MEOXHMHYECKUX

EﬂlnLPl‘lr‘\n _— VST oy AT A rdil veyY AT A e Y AnAers & LT Tl N EY—
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KHPYIQIUHX 30Hb] KOHTAKTa MEXAY YHMACTKaMW paspe3a ¢ pasinyHbIMH
reOXUMHYECKHMU U MTHAPOrcOXUMHYECKHMH YCAORHAMM,

Copbutionnere npoteccor TEPMOAMHAMHUYCCKH OOYCITOB/ACHBI CTPEM-
JIEHHEM CHCTEMEI K MHHUMYMY 3HEPrHH CBOODOAHCH NOBEPXHOCTH M
BbIDKAKOTCSH B KOMOSHCAHMWH COpOHPYEMbIMH M3 PacTBOpa KOMMOHEH-
TAaMHM HEHACHILUECHHbIX BaNeHTHBIX CBA3eH TBepaoii dasbl ¢ oOpazoBa-

106 Yacte | [MoAsemMHEIR BORE KaK anemeHT rugpocheps Jemnn

HHEM HOBOIO BEHIECTBA {XeMOCOPOUMA) WA € COXPAHEHHEM XHMIUE-
CKOW HHAMBHAYATBHOCTH COpOeHTa M copdata ((hHIKYECKas COpOLIMsA).
A dH3MUeckod copOUHK XapaKTEPHO YCTAHOBIEHHE NHHAMMWUYECKOTO
PABHOBECHS MEXIY NPOLECCAMH ANCOPOLIMK W FRCOPOIIMKH, TAK HAa3bIR4EC-
Moe COpPOLUMOHHOE PABHOBECHE, KOTOPOS MPH HEH3IMEHHBIX YCAOBHHX
{TEMMEPATYPA, AAB/IEHHE, KOHUEHTPALMS PAacTBOPA) MOXET CYLIECTBO-
BATb CKONb YTOAHO AOMTO. XeMOCOpPOUHS B OTAHYHE OT (PH3HUECKON.
KAK NPaBHio, HEOOPATHMAL

Macwtabpl COPOLMOHHBIX NPOUECCOB KPOME NPUPOIbl (3apHaa,
PAAMYCA UOHY W Ap.) BEWECTRA ONPEACNsIiOTCA BEAHYHHON NOBEPXHO-
cTH pazuea das, No3ToOMY HAHAYYLIHMH COPOLHOHHBIMK CROKMCTBAMM
XapaKTePHIYKITCH BbICOKOANCIICPCHBIE NOPOAbI, MHHEPATBHBIC W Opra-
HHYECKHE KOUIOHIE. JTO MPEXNE BCEIO TAHMHHCTLIE MMHEPAIbI. Kao-
AUHAT, TALIVA3HT, MOHTMOPHITOHWT W OPYrHe, CBEXKEOCAKICHHBIC
KONMOHIHEIC OCAOKH, HATNPpUMEDR THIAPpOOKHCH AKEAC3d, aNKOMHAHHA.
reaAM KpeMHHEBOH KMCJOTbI, OpraHAYeCKHe KOMNOHIbI, [JABHBIM 00-
Pd30M [YMYC. BONBUIHHCTBO VKA3aHHbBIX BCLIECTE NAPAKTEPH3YHOTCS
OTPULATENBHBIM 3APSLIOM UACTUL H. CNEAOBATENLHO., COPOMPYIOT Ka-
THOHLL. CopOLHsl AaHHOHOR BO3MOXHA, HO H3ydeHa chnabo. HasecTHo,
UTO COPOMPOBATh AHMOHLI MOTYT HEKOTCpPblE TNMHHCTBIE MUHEPATDI,
anatvT W Apyrue qocdatbl (Npy (> 100°C), nonesple WNATHI, CMHOALL.
KpoMe Toro, B KOHTAKTe ¢ KOHUSHTPHPOBAHHBIMH XJIOPHIHBIMH PACTRO-
PaM¥ [IMHBI MOTYT HMETE HE OTPHLATEbHBIM, o NMOJAGKHTENBHBIFA 3apsi
H cOpOUPOBaTL TakKe aHHOHLI. Kak B, J, F.

CopOUMOHHAA CNOCOOHOCTD (MW SHEPCHA NOMNOWLEHNS) KATHOHOB
TEM BBILUE, HEM HHKE WX DHEPTHA ruapataunu. [losromy no copOLHoH-
HO# CIMOCOOHOCTH KATHOHBI 0DpasyioT cheayiouide psasl (no K.K. len-
poity): Li*<Na*<H*< NH; < K*% Mg’ <Ca¥ < Sr2* < Ba™,
Al < Fe’ a ata pasHosapainbix KatHoHob: Me* < Me?t « Me,| T.e.
YyeM MEHbLIE 3apsii KAaTHOHA, TeM XyxKe OH copbupyeTed. QnHako cie-
AYET OTMETHTL, UTO CYILECTBYIOT OTKJOHEHHST OT VKAZAHHONH 3aKOHO-
MEPHOCTH, CBSI3AHHBIE, MO-BHIMMOMY, C fIBJSHHEM CEeNeKTHBHOCTH
PAZTHYUHBIX BELLUECTB K COPOLUMH OAHOIO H TOMO Ke KaTHOHA.

COpOUHOHHBIE MPOLECCH MOTYT OKA3bIBATh CYLUECTREHHOE BAMA-
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HIAEe HA XUMHMECKHH COCTAB NOM3CMHBIX BOM, OCOORHHO CBAZAHHMIX ¢
BLICOKOAUCTEPCHLIMH NOPOAaMH, CHHXas (copbLMs) UNK YBERHYHBAS
(1eCOPOUMS} MHHEPATH3ALNIO H B HEKOTOPBLIX CAyuasXx BeAHuHHY pH.
O4YeBHAHO, YTO H3IMEHEHHA B COCTABE TMON3EMHbIX BOA MOA BRHSIHHEM
COpOLMH HauboNee 3HAYHTEAbHBLI B CMYYASIX HAPYILIEHUSH CYLUECTBYH)-
WEIe B CUCTEME BOAd—NOPOAa COPOLUNOHHOIO PaBHUBECHA (Hanpy-
Mep, APH M3MEHEHHH THOPOAWHAMHYECKMX WAH THAPOTEOXMMHYECKHX
YCAOBHH) W 3aTyXalOT NO Mepe HACBIWEHHA COPGUMOHHOM eMKOCTH
nopoabl.

Fnaea 4. PUaMuLCKUEe CBONCTEA U XMMHUCCKUA COCTAB NOAIOMHLIX BOf 107

MporHo3 COPOUHOHHDBIX NPOLCCCOBR UMEEST BAKHOS 3HAYSHUE [MIPK
OLEHKE BO3MOAHOCTEH “CaMOOMHLLCHHS  3ErpA3HEHHbIX NOA3IEMHBIX
BOA PH PUABTPAIIHK IEPE3 BBICOKOAHCTIEPCHBIE MOPOAL!,

Flourbir 00MeH — NMPOUCCC, TCCHO CBA3AHHBIA € COpOUNER N 0DYyC-
JNOBAEHHbBIH pazanuneM XUMHYECKMX MOTeHUHANTOE HOHOB pacTeopa H
Taepaoii Gasy ¢ aacopOHPOBAHHBLIMH ei0 HOHamK. KonuuecTBo aa-
COPOUPOBAHHBLIX HOHOR (HA MOBEPXHOCTH M B MEKIAKETHBIX MMPO-
CTPAHCTBAX FIHHHCTBLIX MMHEDANOR). BbIpAXKeHHOe B Mr-3kB/100 r ¢y-
X0 Nopoabt WIH & % OT Beca CYXOTro BEILEeCTBA, HA3LIBAKT €MKOCTHIO
norAoWeHUA!, B 3aBHCHMOCTH OT KaUuCCTBEHHOIO €OCTaBa (IHEPruM
NOrAOWEHHS) AACOPOHPOBAHHBIX MOHOR, BEMHUYHHbLI ¢MKOCTH MOIJIO-
LLUEHMS TIOPOAR. 4 TAKKE OT COCTARD M KOHUEHTPALUHH KOMIIOHEHTOB
PACTBOPA COCTAR DOMEHHDLIX MOHOB (TAK HAJBIBAEMBIA NOrAOLEHHDLIA
HAM HOHOOOMCHHBIM KOMMASKC) OOHOW H TOM KE NOPOoAbl MOXET
OBITL pazanyHbIM, B 00lWem ciyuae pecakuydM OobMeHa WAYT CaMonpo-
H3GROLHO B CTOPOHY BbITECHEMHA HOMOB ¢ HH3KOW JHEPruel norjio-
1UeHHY HMOHAMHK ¢ DOfee BLICOKON 3HepryceH nornoweHna. Tak, ais
KATHOHOB B COOTGETCTRMM ¢ “panamu leapoiiua™ (oM. Beiwe) ARt pa-
CTROPA AOJKEH BLITCCHATDL ancopOupeoBaHHble Ca?t, Mg?t, K* Ca®
PACTBOPA — ¢ooTBeTCTRCHHO Mg K*. Na™: Mg pacreopa — K+,
Na*. Takum obpasom, npu undunerpatkm rpechbx HCO.—Ca soa B
TONULY 3aCONEHHbIX IMH BO3MOKHDI Nnepexon Nat B pacTsop # (popMi-
posanue HCO,—Na poa. TlornoweHHbsii KOMANEKE TIAWH NPU ITOM
oforawaercst kaablurem: Cat (p-p) + 2Na* (n.x.) & 2Na* (p-p) + Ca?*
(n.x.). QUeBHAHO, YTO NPOUECChl HOHHOIO OOMEHA AONXHBLI ObITh
Handolee pa3BUTLI B CAMOH BEpXHEH YacTW TAIpOreo]OTHYecKoro
paspe’a, rae HOHOOOMEHHas CNOCODHOCTL FOpPHBIX NMOPOa NOCTOSHHO
NLICPAHBACTCH W BO30OHOBIACTCH (Iarogaps NpoueccaM MeXaHHue -
CKOTO M XHMHYECKOTO BLIBETPHBAHMS, CMOCODCTBVIOLIMM JUCTIEPralHi
H KOMIoUa000pazoBaHHio. KpoMe TOro. ansi 3TOH 30HbLI (CBODONHOMO

_____ [ e ———— m amema e em i e rmm e s mam = [
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BOACHIMCHA )} SdpPdICpPHBL CHAAPOMHC | AU 3OBAHAHBIC BOUbl, KOHLUCH ] -

LUHSA KOMMOHEHTOB B KOTOPBIX COM3MEPHMA ¢ €MKOCTbI) MONTOLIEHHS
FOpHLIX NMOpol. MHHepaaLl MHUH B 3THX YCAOBUSAX HECYT OFPULIATE Ib-
HbA 3apsid, 4TO CTHMYJNpyeT 0DMeH kaTHoHoB, ClIeaver OTMETHTD,
YTO UMEHHO WIS 3TOi 30HBl HA YYACTKAX PA3rPy3KH, B OONOTHBIX NaHA-
wapTax u B YCAOBHUAX NPOMLIWASHHONG 3aTPA3SHEHHA XapaKTEpPHE
MPOUECCHl OOPAZOBAHUA CBEXHUX KOICHAHBIX OCAIKOB, B [1EPBYIO OYe-
PEAb THAPDOKHCH KEIE3a, aNMUHNA, MapraHUua, 4 B MEPIOTHHIX JIaHa-
adTax, Kpome Toro, read Kpemuuepoi knciotel. [lo C.P. Kpaiinosy,

i EMKOCTb NOMTOWEHHA TAHHHCTBIX MHHEPAN0B, MOHTMODHANOHHT 80— |50, run-
pocsnionel 10— 150, kaoaunut 3—15. raanyasnt 10—50 mr-sks/ 10 r.

108 YacTek |. TlopaemHbie BOAH KaK ANCMEHT ruapocdepsl Jemnu

THAPOOKHC/IBI B LUENOUHOH cpeae COpOHPYIOT KATHOHDI, 4 B KUCJIOH —
AHHOHB W, CASAOBATEABHO. MOTYT CMOCOOCTBOBATL KAK aHMOHHOMY,
TaK M KATHOHHOMY ODMEHY.

B npHpoAHbIX YCAOBHAX TIPOUECC HOHHOIO OOMEHA B YHCTOM BHIE
HaGn10aaeTCs CPaBHUTSNBHO PEAKO, OOBIMHO OH COMPSIXXEH ¢ APYTHMH
{copOUHOHHBIMK, AUDDYINOHHBIMHA, OCMOTHYECKUMH W AP.} NPOLEe-
CaMM, XapaxTepHbIMH ANd cAabonpoHHLIAEMBIX MOpPO.

fudpoauz. OCODCHHOCTRIO PacTROPESHHMA HEKOTOPLIX APHPOIHbIX MH-
HEPANBHBLIX COSAMHEHWI, H B YACTHOCTH TAKMX 1LHPOKO PacTipoCTpaHeH-
HbIX, KAK CHAMKATBI, ABAASTCA (POPMHPOBAHHE Ha pPacTBOPAIOILCHCA
MOBEPXHOCTH MMEHKH BTOPHUYHEIX TPYAHOPACTBOPUMbBIX COSAHUHEHWId
(TaK Ha3biBAEMOW HHKOHIPY2HTHOH O0ONOYKH), OPENATCTBYHOLUEH
DaibHelieMy pacTBopeHuy. Hanbonee pacnpocTpadHeHHBIM NpHpOA-
HBIM NPOLECcCOM, AAA KOTOPOFO 3TO XapaKTepHO, SABMAAETCA FHAPOMM3
CHJIWKATHbIX H ATIOMOCHWAHKATHBIX MHHEpPaNoB. DTOT MPOLECC MMEET
BaKHeRLWee 3HayeHWe L1s hOPMUPOBAHUA KOPbl BbIBETPUBAHUS KPUC-
TANIHUESCKHX NOPOA W COCTABa TPELUIMHHBIX BOA TOPHO-CKAAAYATBLIX
0BAACTEH TUAPOreONOrHYEeCKHX MACCHBOR, [ HAPOAMI — peakuua
Mexcny MoHami HY 1 OH™ Boakl U MOHAMM (3AEMEHTAMM, acCOLIMATAMM )
PACTROPACMOrC MHHEPATBHOMO BELLECTBA ¢ 00pal0BaHWEM CnaboaHCCo-
UMHMPYIOLWMX COedMHEHUH W H3MeHeHHeMm pH mpMpOAHBIX PACTBOPOB.

B cucreme, cozepxaweit aHnoubl cnabbix kucaotr (HLSIO, CO?‘,
HCO;, HS™) 1 KATHOHBI CUABHBIX OCHOBAHHH, WAET rUAPONW3 AHHO-
HOB CO CBA3SLIBAHHCM TTPOTOH:L. HI;II'I]J}{ME]JI

HCOZ + H,0 HCO;+ H'+ OH™ & H,CO, +OH",
H5 + H,0 «» HS"+ H" + OH™ «» H,5 + OH".

Tlpu 3Trom pH pactBopa noBbllacTcs.
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1 UADONU3 KATHOHOB TMPOUCXOSHNT, €CAH B PAacTBOPES NPHCYTCTBYIOT
dHHOHbLI CHJbHBIX KHCJIOT, 3ASMCHTHI, 05[)33}’}0[11116 TPYAHOPACTBOPH -
MEIC THAPOOEKHCH, MIH KATHOHE — CHAEBHEIC KDMTLH@KCOOﬁp&SDB&T&HH

(Fe*, Al¥):

Fe'* +3H,0 & Fe™ + 3H" + 30H™ « Fe(OH),+3H".
—
pH pacTBopa noHukaeTcs.

B npupogHbIX YCTOBUSAX M30NMPOBAHHBIE MPOUECCH THUAPOJM3A
KaTHOHOB M AHUCHOB HadMoAaloTCs YPe3BLUAHHO PEAKD, NOCKOALKY
MPHPOAHLIE PACTROPH OOLIUHO MHOTOKOMIOHEHTHBI M CONePXKAT aHKO-
Hbl Kak CJabbiX, TAK H CHAbBHBIX OCHOBAHWH W Pa3iH4HbIC KATHOHBI.
YKa3aHHBIC BbIWWE peakUiM NPOTEKAT 04HOBpeMEHHO, H pH pacTeopa

- OTIPEAENHETCA B KOHEYHOM CUETE COOTHOLIEHHEM KOHCTaHT AMCCOLIMa-
U1K BHOBbL ODPAZOBAHHBLIX KHCAOT H OCHOBAHMIA.

Maea 4. PM3nYeCKUe CEOWCTEA U XUMHYECKWA COCTAE NOGIEMHBIX BOR 109

ANIOMOCHITUKATHBIE MHUHEPANBl B APOLECCe THAPOIM3a MEINeHHO
PATAraldTes BOAOH ¢ 00pazoBAHUENM BTODMYHLIX THHHMCTBIX MHHEpa-
08 (KAOAUHHTA, MOHTMOPHMIAOHHTA W Ap.), NpHYEM No Mepe odpazo-
HAHMS HHKOHTPY3IHTHOM 000/0UKK Mpouece NoCTENeHHO 3aTyxaeT. B
MPUPOAHbLIX YCROBUAX B 30HE THTIEpreHe3a NANbHEHLIEe pacTBOPEHHE
MOXKET MPOHCXOOHUTL TOABKO NpH YAATEHHH ODOMOYKH MEXAHHYECKHM
NyTemM WK B NMPOUECCe CONPANKEHHBIX XHMHUSCKHX PeakLIMIi,

B Ka‘eeTee THIHUHOTO APHMEPd PACCMOTPUM WHPOKO PACNIPOCTPAHEHHBIH Npo-
RCC THAPSUITATHUCCKOTO PU3IOKeHHA WIOMOCHITMKATOE B 30HE THNEPreHe  NpH vIac-
TiEH COr, BHOXHMHYECKOM HIAH HHOIG TeHCHICA.

Mo C.N. Weapnepy, obpaviowniics no peakUvH THRA

4KAISLO, + 14H,0 — ALS1,0 ] - (OH), + 4K* + 40H" + 8H,5i0,
KON HHMUT

FHAPOKCIL-HOH 1IPM (TOCTOAINOM nocTyriieHnn CO, 1PAKTHYECKK BECH CBAJBIBAETCS
i riaporapboHat-non no cxeme: OH™+ CO, = HCO7, 1. mpoucxoaut neperon s
PACTEOPUMYIO (DODMY TPVAHOAHCCOLMHPYIOWNX NPOIYKTOR uapoauisa. [pu 3Tou
MoACMHRE Bodbl OforawaoTel kpeMHiexncsotol 1 HCOL. pH pacteopos OyneT 3u-
BHCHTS 0T COOTHOIMCHUS MPOIICCoB PHAPGIK3A K reHepaunn CO,.

B 1oxe meTamopduiMa ruaponuiy ¢ 0DPAZ0BAHHEM THAPOOKUCIOR
MCTALTOR M KHUCIOT MOIYT MNOIBEPTATECH KAPOOHATHBIC, CYILPATHBIC
H AQXKE XN1OPHAHLIE MHHEPANbE (BanykoHWC, X0abkoB, [978; KpaAHOoB
M oap., 2004),

Huhdhysust B TMAPOreOXMMHUN — 3TO NPOLECC MepepacnpencieHus
BCLUEGCTBA B NPHPOAHBIX PacTBOPAX MAH B CUCTEME “BOAa—Mopoaa”
000 BAHSHMEM PaIWeHTa XHMHUYECKOTO noTeHunana (cM. . 3). [pu
HANTMYMH B CJIOHCTOH CHCTEME PABHOCTH XHMHYECKHX MOTEHUMANOB
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KAaKOrQ-1100 KOMMOHEHTA {(HANPHMEP, PA3THuHE colepKaHnid €™ B
BCGIOHOCHBIX ropu3oHTax | w Il pazaeneHHbIx rMUHUCTBIM CNOeM) BO3-
HUKAET HANPABNSHHBIH TUPPYIHOHHBIA MOTOK YEPE3 pa3icisioWHK
CNOW TJIMH W3 TOpH30HTa [ ¢ GoJee BBICOKMM XMMHYECKHUM MOTEHLHA-
JIOM 3TOIO KOMITOHEHTA K FOpH30oHTY 1l ¢ MeHBUIMM €ro 3HadyeHHeM.

B BOAGHOCHBIX H CNalONPOHHMUAEMBIX OTTOXEHHAX, MPAHHYALLMX C
FNACICHHBIMH TGALUEMH, TRk XKC CYHICCTBYHOT ]“[}&.EI.H&HTI:-I XHMHWHECKHX
NOTEHUMANOB W, cnefoBate/ibHo, AHIDY3UoHHBIe noToky. [IpHBeaeH-
HBIE CXEMbL SIBASKOTCA €4Bd AH HE CAMbBIMH THNHYHBLIMH MPHMEPAMH
AUPDYIMOHHBIX MPOLECCOB B NPHPOAHBIX THAPOICOXHMH4YECKHX CHC-
Temax. Hekoropwe vccnenopatend (C.W. CMUPHOB W Ap.} CYHTAIOT
AUDPYIHI0 ONPeaeasowmmM NpoueccoM 6 GopMHPOBaHHH COCTABA
Fﬂ}’ﬁUKHX BbICOKOMUHCPDATHIOBAHHEX BOO, MCHETHYCCKH CBA3ZbIBAd HX
C ApeBHHUMH TAOrEHHbBIMH TOALAMH.

B ruaporeoxumuueckoi AUTEpPATYpe 4YacTo BCTPEYAETCH TEPMMH
“dudchyiuonnoe enteaanueanie’”, NON KOTOPbIM NOHUMAOT andgubysvio

110 Yacte | Nopzemyble BOABI KAK 31eMEHT fngpocthepel 3emnn

KOMIIOHEHTA M3 MOPORbIX PACTBOPOR TAHHHCTBHIX NOP0oA MOA BAHUAHM-
€M TpadHeHTa KOUEHTpaudi. Jdndgy3IHORHOe BblLLUEIAYMHBAHWE TIHH
BOIMOAHO B TCX CAYUEAX, KOMAd MPpalHCcHT KGHIJCHT[‘JEILIHH UGB’CHDBJ'ICH
MEHbLLLIWM COACPKAHMEM KOMITOHCHTA B KOHBEKTMBHOM MOTOKC, T.C. B
BOAQHOCHOM TOPH30HTE, KOHTAKTHPYIUIEM C MMHHaMU, HAW B Makpo-
nopax! cammx rkn. Takum odpasom, 3a ¢HeT AHOEdYIHM MOKCT Mpo-
HCXOOHTR PACCONEHHE MIMH ¢ H3MCHEHWEM COCTABA HX NOIOWEHHOTD
KoMniekca. Boamoxed w oOpaTHblil npoucce — au(prpy3HoHHOE 3a-
COACHHE MNKH, XapakTepHOC BNA apHAHBIX OOAACTCH.

B npupoanbix ycanosuax addypysusa obBBIMHO ABAGETCH COCTABHOH
YACThIO CAOXKHOTO KOMMNAEKCA TMAPOTrEOXMMMYCCKHX NPOLSCCOB B
CNABONPOHHLUECMBIX NOPOAAX, JABHCHIHHX TAKXKC OT OCCOCHHOCTEH
FHAPOAHHAMMKUCCKUX YCNOBHIH {COOTHOWCHWS hunbTpaurd U audpdy-
3HH) MPH Npouecee “NeperTeKaHus ™,

Ansl OUEHKH OTHOCHTEILHOWH POJH KOHBCKTHBHOH W augpyvIHoH-
HOM COCTABAMIOLIMX TOTOKA npHMeHsIOT yucao [lexne {(Pe):

Vi

Pe = —,

D

rage V' — ckopocre dmnerpaunn, oM/c;, [ — paccrosnne, oM, D — Ko-
HphuuneHT Anddy3HH, XAPaKTCPH3YIOWHH CNOCOOHOCTL BCILECTRA K
APOHWUKHOBSHHIO AMDMYIHOHHBIM NMYTEM B HHYIO HEMIOABHXHYID Cpeay
M OPeICTARIAWNA cOBON (MH3NUECKYIO KOHCTaHTY, cmi/c.

CuurtarT, yro npH Pe < 0,05 pacnpeacacHUE KOMMNOHEHTA B CHCTC-

[ W) ]
A0 AN TOTEO Tl TN LS Aol 1 I mMraeE il rlllr"u‘l‘llr"‘-lrnll raera Da. . If'l
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MY UG A LA TADTDRY PV R YA T R ALFISERY SFLCFL, TIRIFL L 2 1Y —

TONBKO KOHBCKUMCH, [IPOMCKYTOYHDBIC 3HAYCHHA XAPAKTCPHU3YIOT KOH-
BeKTHBHO-1H(DY3MOHHBIH NepeHoc,

Ouesnano, 410 GOPMHUPOBAHKE XHMHYECKOTO COCTABA TIOO3EMHBIX
BOA [JTABHBIM 00PA30M NOA BAHAHKHCM IHPEYIHOHHBIX NPOLECCOB Xa-
PAKTEPHO A5 NEMEHTOB FHAPOreOAOrHYECKOTO paspesa ¢ “MalbiMH™®
CKOPOCTAMK ABMKEHHWS MMOA3ECMHBIX BOA (30HA 3aTPYAHEHHOrQ BOJAO-
0OMEH4, MTHHHCTLIC TONUWH, FATOTSHHbIE NOPOAbLt U Ap.).

I'HapodHOXHMHYECKHE NPOLECCh

n[)OLIECCbl C yHaCTHEM KHBOIO BCLUCCTBA B MOA3SMHBIN BOOAX H3VYC-
Hbl HCAOCTATONHO, XOTA OMEBHAHO, YTO AKTUBHAA A H3IHEICATENBHOCTL
MHEPOOPraHHiIMOB B NOAZCMHLBIX BOOAX — OAMH M3 BasKHE LT (I)Eil(—

I'B cnyuae MAcCONepeHoca B MHHAX HO MONEAH “HBOHHOI CKAKHOCTU CHHTAIOT,
YTG B TYTIHKOGHBEY MHKPOIODAX HAST NPOECe AHIMDYIHH. 2 B COOBILIANLIHNCH MeXay

cODO1 MAKpONOpax — KOHBCKTHBHBIH (AH(]YIHOHHO-KOHESKTHRHBIH} NepedHoc Re-
LeCTRa.

Mnaea 4. PHIMHSCKHE CBOWCTEA M XHMWYECKHA COCTaB NOAIEMHBX BON 111

Topos (OPMHPOBAHHA HUX XHMH'YECKOro cocTaBa. B Hactonliee ppemsa
YCTAHORJSHA OOMbiIasg POAbL KHUBOTO [ELUECTBZ B 00LUEM KpYTroBOpoOTe
XHMHUYECCKHX 31€MEHTOB, OCODEHHO YINEepooa, a30oTa, XKenesa, Cephl,
ipochopa, kpemHia, kanua. B uukine pazeutHa (B npoueccax Goto- U
XeMOCHHTE3a) KHBbIe OPFaHH3MbL (B TOM YUCAE MUKPOOPTAHH3MbBI) H
pPacTeHHA CHUHTEIHPYIOT M3 MHHEPANLHBIX BEIIECTB OPraHHUECKHE.
MNMocnenHue Mpy PazpylUeHUH YU OTMUPAHKHK KUBOTO BCLIECTBA CHOBA
MHHEPWIHIVIOTCH, UTO TAKKE MOPOUCXOAMT C YUACTHEM MHKPOOpPra-
HH3MOB. [TOCKONBKY BCE 3TH NPOUSCCHI MPAHLMMHAIBHO BO3MOXHEI
TOIbKO B NPHUCYTCTBHH BOMbl. B FHApoc(hepe OHW PACNPOCTPAHEHLI
NPakTHYECKH BCIOOY, rIE TEpMODApHUYECKHE H KOHUEHTPaUHOHHBIE
YCJIOBHA AONYCKAIOT BOZMOXKHOCTbL CYIUSCTBOBAHWS WM PA3BHTHA AKHMBO[O
BELIECTBA. JFHEPTHIO, HCOOXONHMYIO AN KH3HCASATENBHOCTH, MHKPO-
OPFraHHM3MBl MOAYUAKIT B NPOLUSCCE TEPEHOCA ACKTPOHOB OT BELLIECTH
¢ DONBIWICH 3NEKTPOOTPHLATCABHOCTBIO K BELLICCTBAM € MCHLIIHMH €C
BEJAHUMHAMH NPH aKTHBHOM YUYACTHH (DEPMEHTOB, PalIHYHbLIX 014
Pa3HBIX BUIOR DakTepHii. WepMEHTH KATANH3HPYIOT 3TH PEakuMH,
00JCTUaA BO3MOXKHOCTE XMMHUHYECKOro KOHTAKTA (NepeHoca 2eKTpoHA)
Mexay HHMH. C noMowbiy CBOEH (PpepMEHTATHBHOH CHCTEMBl MUKPO-
OpTaHH3Mbl CMOCODHDLI BO MHOTO Pa3 yCKOPATE OKHCIHTENBHO-BOCCTA-
HOBHTENBHLIE peakudi B cHcieMe “moga—nopoaa”. Kpome Toro. He-

NOCPeNCTREHHOE BO3ASHCTBHE Ha MEOJOTHUYECKYHD CPENy BOOOLIE M Ha
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! (POPMUPOBAHME XHMHUYECKOTC COCTABA MOA3EMHbLIX BOA B YACTHOCTH
OKA3bIBAIOT MPOOYKTEl KUIHEASHTENBEHOCTH KWBOMO BellecTBa, OCO-
DEHHO Takie XMMWYECKH aKTHBHbIE, Kak CO,, H,S, H,. O, 1 ap.

Haubonee BaKHbIMA GHOXWMHYECKHMH MPOLECCAMH B MNOI3EMHbIX
ROMAX ABASOTCH OMOreHHana reHepauds CO,, cynbhohukaums 1 cyib-
datpenyKuna, HUTPUBHKALMS U IEHUTPHOHKALHA, METAHOOOPA30BA-
HHE, BOAOPONPSAYK LM,

buocennan zenepayus CO, — Handonee WWPOKO PACNPOCTPAHEHH DI
DHOXMMHUECKHH MPOUECC, HENOCPEACTBCHHG BIAMSAKIIMA HA XHMH-
MECKHH ¢oCTaB noasemMHbix BoA. Tlpu A1000M H3MEHEHWUH CodepAaHM
CO, — notpebieHHH (UM BBIAEAECHHH) €ro KUBbIM BELECTBOM —
NPOHCXOOHT CIABWMI PAaBHOBECHST peakUHi NPOTOHHUPOBAHHA W COOT-
BETCTBCHHO yMEHBLUAETCH (MAM YBEAWUMBACTCA) coaepkaHue H* n
HCOZ, T.e. MpoHCXOONT MOALUETaMUBAHHE (HAW MOAKHCIEHHE) MPH-
POLHOFO pacToopa. [Ipn 3TOM CO30AKTCA VCAOBWSA AN BbITAAEHHS
CaCO,, CaMg(CO;), B ocanok HIH, HAOGOPOT, MWIsl HX PACTBOPEHHS.
MMEHHO ¢ 3THMH OpOUECCaAMH, KAK MPaBuio, CBSI3aHa KANbUUTH3ALINA
MO TPelUHHAM, CTOMbL XapakTepHasd AT ODOralleHHbIX OpraHHYECKHM
BELICCTEOM Cpell KAyCTODHOUTOB, DUTYMWHO3HEIX TEPPHIEHHBIX TO-
pold. 30H KOHTAKTOB ¢ HedTerasobbiMH 3aAeXXaMHW B YCITOBMSIX 3aTpyi-
HEHHOFO BOAOODMEHA.

112 YacTe . [Topg3emHele BOAR KAk 3NeMeHT ruapocthepel 3emnu

MNpouecew renepaunn GonbHX KoauuecTs CO, WHPOKO Pa3BHTHI
Npu MHKPOOHONONHYSCKOM PA3PYLLEHHH OPTaHMYeCKHX BeLUgCTB Hedh-
TAHOIO PAna MpPH HAAHYHK YCNOBHH ANA PASBHTHS 43p0DHOW (uiopbl
{MeTaH- WIIH MPOMAHOKHCAAIILHX DAKTEPHK ).

BaxxHoe 3HaYeHHE B POPMUPOBAHHH TEOXMMUUYECKUX H THAPOreo-
XHMHUYECKHX YCAOBHH HMEIT cvtbodhuxautia, T1.e. OKHMCAeHHEe e-
MCHTAPHOH W BOCCTAHOBICHHOH opM cepbl 10 SOi‘ — THOHOBbLIMM,
NYPAYPHLIMK W CEPODAKTEPUIAMH (A9PODHBLIMKH H AHAIPOOHBIMH), M
cyrohampedvr s — BOCCTAHOBIEHHE MEMCHTARHOMR U OKHCIeHHOH
dopm cepol 20 H,S Bakrepusimn pona Desulfovebrio n ap. ITH npo-
LUeCChl NMPEACTARIAIT COO0M BAXHEHIIHE 3Tallbl KPYIOBOPOTA Cepbi B
ApHpoge.

NMpouece cynbopukaurn cepobakTepHsaIMu XapakTepcH ana a3pol-
HbIX YCITOBHI. OH NPOHCXOAUT IO CXeMe:

2H,5 + O, — 2H,0+ 5, + 65 kkan,
Sz+302+ ZHEO > 2H2504+ 283 kkan,

OGpasyowancd Ha MPOMEXYTOMHOM 3Tare Ccepa HAKaIHEBAeTced B
KIeTKaX cepodaktepdil W 3aTemM oKMCASETCst MO CceprHod kucaoThl. MNpu
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HalH4HUK B CHCTCME KANbLUMA BO3MOXKHO NPOAYUHPOBAHHC THICA.
Mukpoopranusmel 13 pona Thiobaciflus He HAKANIMBAKOT cepy B KleT-
KAx, B OCTAIBHOM NpoLEeCe MACT AHMUIOTHYHO PACCMOTPCHHOMY C 00~
Pa3’OBAHHEM ATPECCHBHBIX N0 OTHOLWEHHK) K BOCCTAHOBICHHOH cepe
coeauHeHuit. Hanmpusep, npu Ku3HeaesarenbHOCTH Th. ferrooxidans
oGpasyeTCH CyAbpAT OKHCH KEAS3A., KOTOPLIH B CBOKW OYEpPCdb HBNSH-
ETCSl CHABHBIM OKHCAMTENEM CYILPHIOB:

2FeS, + 7.50, + H,0 — Fe,(SO,), + H,S0,.

JarHHbIH NpoNece WHPOKO PacnpocTPaHEH B palOHax CyIb(pHAHbLIX
mecTopoxaeHui. H.H. JIaankopol yCTaHOBACHO, 4TO OH YCKOPHCT
okucaeHue cynpduraos B 10—30 pas. pu 3ToM NPOUCXOQAHT KOHUEHT-
PUPOBAHHE METANAOB B PACTBOPHMOH (JOpME B KHCABLIX PYAHHUUHBIX
BOQ4AX — SBACHHE, YK€ WHCNOMb3YIOLWCECH AN W3BJISYEHMA METLNNOR
13 OeHBIX pyA B NPOMBILIMEHHBIX LEISIX.

B npouecce cynpdodhrkann nmoHHKaeTeA pH npupoaHbix pa-
CTRBOPOB, B HHUX BO3PacTacT COAEPKAHNE SOi‘. Kpome Toro, oopasyro-
wasnca H,50, arpecCHBHO BOZAECHCTBYCT HA KapOOHATHBIE, CHJIMKaT-
HBIE, @IKMOCHIHKATHBIE TIOpOABE, COOCOOCTBYS MX PA3A0KEHMIO H
PACTBOPCHHID, 00OTALIEHHIO NOA3EMHBIX BOA YENEKHUCTOTOH, ¢vibbha-
TOM OKHCH XKeAe3a, OPraHUYecKUMH KHCAOTaMH U ap.

MNMpouece cyabdartpeayKitMM BO3MOXEH JTHUILL B aHAIPOOHBIX YCJIOBH-
AX H 3AKII0YAETCA B BOCCTAHOBNMEHUM OKHMCAEHHEBIX (POpM Cepbl {SOj‘)

Mnaega 4, GHUINHECKHE CEONCTBA U XHMUYECKHH COCTAR NOAIEMHBIX BOR 113

A0 H.S aHaspoOHbIMH CyabaTpenyunpy oMy dakrepuamy. Mspec-
THO, UYTO YHCTO XHMHUECKOE PAJNOXKEHHT CYAb(haTOB NOL BAHSIHHMEM
TEMIEPATYPBl 1 N4ABAEHHA B NPENe/ax L4OCTYMHOH H3YYEHHUIO 4acTH
pazpe3a IHTOCRE DLl M3-3a O4eHDb BBICOKONH IHEPrHH CBS3H KHCAOpOna
H cepbl B MOHC SOE‘ MOKET MPOHMCXOIAHTE JIHLIL B BbICOKOTEMMEpa-
TYPHBIX ¥CNOBHAX (OONbLKHE MYOUHDB!, PUHOHLI COBPEMEHHOIO BYAK)-
HH3Ma), OnHako cvabthaTpeayvurpyolune GakTepHH ¢ noMouwbio dep-
MEHTOB CAOCOOHDBI pazopBaTh 9TV CBAZb, HCTIOALIYHA NS 3TOMO IHEPrHIO
OKHCJASHHA BCAOPOAA WM OPraHHYECKOTO BEeWeCTBa. B 3aBMCHMOCTH
OT HCNONBZOBAHHA B KAQCCTES DHEPreTHYSCKONo MATSpHana razood-
PAZHOIC BOOOPOOA (Hz} WKW OPraHHYeCKOrQ BEWCCTBA MOA3EMHBIX BOJ

H ropHblx nopod (C_ )} BBIUIENHIOT GEMOMPOPRIG N 2eINepompohiyro
CYALDATPCLY KLHIO.
SO; + 4H, =8>+ 4H,0: SO~ +2C

[Npouece cynbdaTpeayKUHH MOKET HATH NPH Temneparypax ot 0—2
M Tl—\ QIIDF ra 1340 l‘lﬂ'\l)‘ll-’_ilullllr_'lj_‘l AL IFAO THOERY I‘\ﬂ'l‘l'll'l.l“nnv’]llllr'l =11
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MHYECKOrO COCTARA MAACTOBBLIX BOA APTEIMAHCKHX MAATHOPMEHHBEX K
MCKFOPHBIX BacceHHOB.

Cyashampedyxyist 00YCIOBNUBAET CPA3y HECKOABLKO THAPOTEOXMMH-
HECKWX CNeACTBHI. reHCPUPYIOTCA 3HAUMTETBHbIE KONWYECTBA (OT MHI-
AurpammMos o 1—4 /) cepoosopona (S +2H,0=H,S+20H") —
OQHOTO H3 BaXHeMWWX NOTEHLUMAT 3aai0lux sewlects. ITpu sToM
COBNAOTCA BOCCTaHOBATEABHBIE YenoBUa (Eh 300 MB U meHee) u Bbl-
ManaT B ocaack B BuIe cyiwpuaor Fe, Cu, Pb u ap. MNoswinenune pH
Cpefibl TIPHBOAHT K CMEUIEHHIO KapOOHATHLIX PABHOBECHI B CTOPOHY
CO;y, cnenctanen vero ssnsetest ocaxaeHne CaCO,.

Mpu aBTOTPOGHON CyALdATPenyKLUMH BbLIEASESTCS 3HAUMTENBHOR,
BIUIOTE 10 MePechilugHWs, KONHUYSCTBO YEACKHCTOTHI, KOTOPAA MpH
Halvudd B Bogax Ca™t u Mg™ cTUMynHpyeT ocaxieHne KapooHaToB
ITUX eMeHTOoR. 34 CYeT peayKUHH cyIbL(aToR W ocaxIeHus KapboHa-
TOR KAAbLWA H MAarHWg MOIMYT NPOHCXOAHTBL CYLUECTBEHHOE CHMXEHHE
MHHEPANH3AUMH NOA3EMHBIX BOA M CMEHA AOMHHUPYIOLUHX HOHOB.

Hanpuusep, i rom caywae, KOTOa B 30HY POSBHTHA CYTLDaTPeadyUHPYROWHX OaKTe-
puin noctynatoT noas S0 —Ci coctasa ¢ MuHepain3auneii 2—3 r/a v Bonee, Ha Ko-
HEIHOM 3TANC NPONECCa CVIBPATPCAYKUHH MOTYT CchOpMHposaTeca Bodel HCO,—Na
COCTABA © vyancpinmsaancd a0 [—1.5 1/a, Takop, BOIMOXKHO, ISHEIHC COIOELIX BOI
HOHMAKEHHOR MHHEPIHIALMHA B HHECPCHOHHUY THAPGIEOXHMHUECKHX PA3pe3aX HEKD-
TOPBLIX APTEIMAHCKUX DacceHHOR.

[pouece numpugburcauus IPOUCXOINUT B TIOUBSHHEBIX BOAAX U ARNS-
CTCS! BAKHEHLWHM 3TANOM 00pa30BAHHA HUTPATOR, HEODXONUMBIX pac-
TEHWUSM, B KPYropopoTe azoTa.

114 HacTe |. MoA3zeMHele BOALI KaKk IneMeHT rugpochepsr 3emnm

Mpouecc derumpudptxayuy XapakTepeH Aas BOCCTAHOBUTETbHbIX
VCIIOBHMH (HanpuMep, TIyOOoKHX wacTeil apTe3MaHCKHMX CTPYKTYP) W
FAKSKOUAETCH B BOCCTAHOBIEHHH GAKTEPHSIMH HHUTPATOR € MOMOLULIO
(hepMEHTOL Yeped HUTPHTBI. THAPOKCHIAMHH M 33KHCh A30Ta 10 CBO-
DOAHOTO a30Ta:

ANO; +5C - 2C0% +3CO, T + 2N, 1.

HNoHOpOM SACKTPOHOB SABISETCS] OPraHHYeCcKOe BellleCcTRO, akuenTo-
pOM — KHCAOpPOA HUTpaTob Kak NOKA3BLIBAST CXemi, ONHOBPEMEHHO
CHHTSIHPYHOTCSH 3HAMMTENBHLIC KONHVECTBA YIAEKHUCNOTEL.

MnA rayOoKHX vacTeid NAAT(MOPMEHHBLIX M MEXTOPHBLEX apTe3daH-
CKUX CTPYKTYD XapakKTCPEeH TaKXe MpoUece MeTaHOODPpa30BAHUA, OCY-
WCCTRASCMBIH METAHOBPAYIOLLNMH BAKTEPHIMH 34 CUET PA3IKEHHs
AHPHBLIX KHCAOT, A TAKAKC ROA0POAA H YIACKHCIIOTHI.
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M HakoHCU, caeayeT HONMEPKHYTh 0CO0YID POab OHOXHMMUSCKHX
npoucccon B NOQA3CMHBIX BOOAN, JFAEKMKHAKMIVIOCA B CTHMYTAUHE H
VCRKOPCHHH TNPOLECCOR KDMI“IJ'IL‘KCD(]@]JEBOBHHHH‘ KOTOPbIZ, KAK NokKaia-
AW HCCACAOBAHKS MOCNCAHNX JICT., WHPOKO paclpoCTPaHEHD B NPHPO-
AcC. C VHACTHCM MHKPOQOPTAHHM3IMOE NMPOMCXCAAT PDASIOKCHWS TPYAHO-
PACTBOPHMEIX OPTAHHYLCKHUX COSMUHEHHH W MepeBod MX B PACTBOP B
hopMe PAsIHUHLIX OPTAaHUYECKHX KHCTOT (ryMMHOBOM, A0NQYHON, wWa-
BeNeBpOd, BHHHOH H ﬂp.), O@DEB}”IOLMHK OTHOCHTCTBEHO XOPOLED pACTBO-
PHMEIE KOMEUTEKCEI ¢O MHOTHMH MeTanamu (Fe. Al Zn. Pb v ap.).

B HacToswiec BpeMA H3VICHHE BHOXHMHYESCKHX MPOUeCCOB B ITO0-
IEMHBIX BOAAX CTAHOBHTCH HEODXOOHUMOW COCTABHOW “MACTBHIO THAPOreO-
XHMHH.

Bonpocwt & caaee 4

. @usnyeckue ceottcmea ROJIEMHBIX 600.

2. Marpo-, Me30- L MUKPOKOMAOHEHAIbE XUMUMECK 020 COCMABA HN0-
3emubly 606, Munepanizaiun 4 cyxol ocmamor.

3. Bodopoduent norxazamess (pH) 4 oxuciumessHo-80ccmanoeuntes-

woie nomerntnaa (Eh).

Kecmrocms u acpeccuerocmes nrodzeMHsix 800,

Budot u popatsl evipaxcerus auaausa sodot.

Kiaccughurauuy nodsemnoix 60d noe xumudeckomy cocmagy {(OA. Are-

wur, B.A. Cyaun).

7. @opmyaa ML Kypacea u gopmyvia uoennozo cocmaeaq nod3eMusix
600,

8. Tipoueccer opmuposanis XUMUHECKO20 COCMABA ROOZEMHBIX 600,

o bk

Mnaga 5. MHAMHKA 1 peXxuM NOAZEMHBIX BOA 115

FTraea 5

JHHAMHEKA 11 PEXKHM
MOAZEMHLIX BOA

B sHUMKIONCAUK T¢PMHH “MabTPpauna’ onpeacied Kak ABHMKCHNE
KHAKOCTH B MOPUCTONH cpele. JBHAKEHUC NOO3CMHLIX ROM MPOUCXGAHT
HE TONBKO B MOPHCTHIY, HO WM B TPCUIMHOBATHIX NOPOAAX, 4 TAKXKES B
cpedax ¢ Qonee CAMKHOWH TCOMETPHCH CiOBOIHOrO (“dunbTpyiowero™)
NpoCcTpaHCTBa (CM. TA. 3). Kpome TOro. B CBSI3H ¢ MHOTO00pa3HeM RH-
OB BOAbl B TOPHBLIX NOPOAAX BO3IMOMHDLI PATAUHBLIC BHIL €€ IBHAKE-
HHS W PATHHHBIE JHEPreTHUYCCKHE CHILL, Onpeleisioluie Takoe aBH-

o mm F - PRSI — e F = 1 [V — [ — —_—
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Moa AeHCTBHEM CHI TIOBEPXHOCTHOFO HATAXKEHWA, AWdgyzna u ap.).
B ruaporeonori noa TEPMHUHOM “(DUABTPALMA NOAZCMHLIX BOA™ NO-
HHMAETCS ABHACHUC ¢80D00H0H SpAsumaiiionHol BOIB], NPOUCXOISLLIECE
Nyl AEHCTRUEM CHAb]l TAXKECTH WNH TPATHEHTA AARICHHA (NpH yCNOBHMM
NOIHOMY HACBULEHWA ¢cROGOANOrO NpocTpaHcTia ronoi). Bo Muorux
caygasx gunptpauksa Moa3eMHbIX BOJ HE MOXET ObiThb OTOPBaHa OT
APYTUX BHAOB ABHAKEHUH BOAEL, CYLWIECTBYIOUIWX B AOA3CMHONH THAPO-
cthepe nnarneThl. B COOTBETCTBHM C 3TUM B 110CNIENHES BPEMS 11THPOKO
Henoab3veTes TepMuH “reochmnbTpania’ (B.M. LlUecTtakor) (dunpT-
pPalrs B reofIorHYeckol Cpeic), KOTopblid O0LEAWHSICT BCE BHALI 1BH-
AKEHAA BOARI B I'OPHBIX NOpOaaXx.

5.1. PuUALTPANHOHHBIA NOTOK

ECan paccMaTpHBaTL ABHAKECHHE NOA3CMHBLIX BOI 4epes NoNepeuHoe
CCUCHHe J0Ore 3AC¢MCHTa NMOI3CMHOH rHApocdephbl, TO B pecailbHBIX
YCNOBHAX ABMXeHHE CBOOOAHOH {(rpaBHTAUMOHHON) BOABl MPOMCXO-
AT MO CHCTEME BIAWMOCBA3AHHDLIX OYCTOT B MHHEPANbHOM CKeleTe
ropHoH NopoApl 3it BBEMETOM HACTH CeUeHHA 3THX NYCTOT, JAHATBIX
CBA3AHHCH BOJOH, 3alUIEMIEHHBIM BO3AVXOM, TazoM W ap. OTHock-
TenbHbI 00BCM TAKOTO CBODOAHOMO “MMALTPYIOILENO™ NPOCTPAHCTRA
MAK YACTE NONEPEYHOro CeueHHd 3AeMeHTa (NpH QAHOPQAHOIE reo-
METPUH CBOOOMNHOIO MPOCTPAHCTBA) ONPEASTACTCA 3HAYEHMEM KO-
(OHUUMCHTA AKTHBHOM CKBAKHOCTH TOpHOH nopoael n (CM. 1. 3). L
YOpOLWeHHAd pacHeTOR YCJNOBHO NMPpHHMMAETCA, YTO OBHXMEHHE BOIRL
MPOMCXOAMT 4epe3 BCE MONEPeYHOS CeUYeHHe ANeMEeHTa, nrolAaap Ko-
TOPOro OMPEaSHsieTCd B 3TOM CNY4ae M3 COOTHOLUEHUA:

F=Bm (cMm?, M2 1 1.4.), {3.1)

rie B — wupnHa noToka, M; s — MOWHOCTE NOTOKA (1nacTa), M,

116 YacTe |. Moa3emMHbIe BOGLI KAK 3nemenT ruppocteps 3emnn

PeanuHas nnowaib nonepeuHoro ceucHUsa noToka F7 cocraBaser
TOALKO YACTh ODWEro CeycHHUs M onpeaeiaeTed ¢ YUETOM BenHdHHEbI
AKTHBHOH CKBAXHOCTH .

Fr=nF=nbBm. (5.2)

Tem camblM pediabrbitl €CTECTBCHHBIH MOTOK [PABUTALMCHHELX T101-
IEMHBIX BOOd, (PUIBTPYIOLWHMHCA NG CUCTeMe Top WAM TPEelWMH, 3amMe-
HASTCH V08K TIOTOKOM. KOTOPBIH HAZLIBACTCS PuabmpPaitioH M
HOMOKOM TOI3CMHDBIX BOI.
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PEICKDHGM CblfﬂprElUHOHHOFO THOTOKA Q HA3LIBACTCH KOMHUYECTBO
BCGALI, NPOXQAAWee B CAWMHUHUY BPEMCHH “epe3 nonepguHoe ceycHHO
notoka (cmi/c, n/c, m¥cyT v 1.0.). TToCKONLKY OUEHKA PACX0aa MO-
KEeT NPOoU3BOIOHTLCA IMA NOTOKOB (21€MEHTOB IT'DT'DKEIL HMECKOLLHX
PAZTHYHY KD WHPHHY, BBCACHOQ MOHATHC TaK HA3BIBACMOIO yﬁE’ﬁbHU&ﬂ
{E,EI.HHH'—IHDFD) paACXO0aA MOTOKA 4, Mo KOTOPhIM MOHHMACTCH KOJTHYC-
CTBO BOABL, MNMPpaXoidlWee B CAHHHLY BpEMEHH Yepe3 NOncpoyvHoOT Ce-
YHEHUC NOTOKA TNPpH IWHPpHHE | ™ {Cl”'«13/"C. .rl/C, M‘VC}"T H 'l".,.[LJ+

lMon CROPOCHIbI) rj)uﬁnmpauau (CKDFDCTH‘D CbHJTbT]]ElLl]r’IOHHOFO THo—
TDKE‘[) NOHHUMACTCH KOMWYSCTBEBO BOABL, KOTOPOS NPOXOIWT B CAMHMLY
BPEMEHH HEPES CAHHHMUY MNONePeYHOTO CEYCHHH [TOTOKA {ﬂﬂaCTa)f

U= F {5.3)
rle © — CKOPOCTL (PHUALTPAUHH (cM/c, M/cyT M T.A.}); ¢ — pacxon
duabTpaunoHHoro notoka (cM'/c, mYeyT), F — naowans nomepey-
HOro ceuerus (eM?, M7).

Tak KdaK npu pacyere CKOpoCTH (PHABTPALIMKA PACXOA MOTOKR OTHE-
CeH KO BCell NAoIALH NonepeyHoroe cedeHus (cM. dhopmyay 5.3).
CKOpPOCTE (DPUNBTPAUMK HE XAPAKTEPHIYCT ACHCTBHTEABHYIO (MCTHH-
HYI0) CKOPOCTb ABHAKEHHS BOAL NO “(UABTPYIOIEMY ™ MNPOCTPAHCTRY
MHHEPDWEHOIO CKEAETA NMMOPGOL], ﬂéﬂﬁ’!ﬂﬂﬁﬂé’ﬂhﬂﬂﬂ CROPOCHe ABHXKEHHH
BOABl ¥, cOrnacHo xopmyne (3.2), MOXET OblTb ONPEASACHA H3 COOT-
HOLLEH HH

o _Q_uv (3.4

H=——=-= .
fry Fony

roe F° - nonepeuHoe cedeHHs CBOOONHOrG “HABTPYIOWEro” npo-
CTPAHCTRA (CM?, M) 1, — KOIDDHUNWEHT AKTHBHOH CKBaXHOCTH TOp-
HOIt ROPOIE — NGIW eAUMHUULI, NOCKOALKY BCeraa #,< 1; u> v,

Maea 5. WHAMKK3 ¥ P2 NoaZeMHLIX BOO 117
Puc. 31 ¥YoemanosnplieccH haMHHAPHOE DEH- {dh
AKelHEe HUUKOCTH B IHIHHIPHUCTKOR TpyOKe =

(ro P. de Yucmy, [999) = P

Py -k
Hanop u unanopuwdi epaduenm. * ) ‘

Kak Ovlno yka3ano vbllle, ABWHKE- , 7
HHE TPABHTALHOHHBIX TIOO3CMHDBIX / /}
ROA OCVIUECTRASETCS MOA AeMCTBHEM i at -
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CHIEI TAXKCCTH H (HJ’[H) rpadMeHTa /W Ly
Jagnedud. g aHamusa cun, onpene-  £1|g=ve q™
NA0WKX PUABTPAUMIO, PACCMOTPHM
YPaBHCHNC BEPH}I'HJ]H ANd MOTOKA
UALANBHOMR XUAKOCTH, TIPOXONSLILTO ¥
yepe3d TPpYOKY, H300PaKEHHYIO HA

-

Z.h
MnOCckOCTL CRABHEHAA 1

puc. 5.1;
B v P, v
Zl+—q;'-+;—'g::22+?z+12}—;:+&Hl_3, (5.5)

rae P, w P, — rHApOCTATUMECKOE NABNEHHE COOTBETCTREHHO B CEYCHM-
ax 1 v 2, Z, v £, — PacCTOSHMA OT MCCAELYEMbIX TOUCK noToka | u 2
10 BbIBPAHHOHW NAOCKOCTH CPABHEHWS; ¥ — BEC BOMbI B EAHHMUE
00beMa. U, U 0y, — CKOPOCTH JIBUXEHHA KWIKOCTH COOTBETCTBEHHO B
ceveHUax | W 2; g — yckOpeHMe cufibl TaxecTH; AH, , — noteps
IHEPTHH XKUAKOCTH HA y4acTKe MeXIy ceueHusiMH | u 2,

LU Ao v
CyMMbl Z + —+ = U 7, + —=+ = XapAKTEPHIYIOT MOAHYIO
Y 28 Y 2

IHEPTHIO CTPYH JKHAKOCTH, OTHECEHHY!O K SAMHHLE €€ MACChi B AO00H
. TOYKE PACCMATPHBAEMEBIX CEUSHHH TIOTOKA. ¥YpaBHeHWe bepHyanu, yvu-
TBIBAKOIWICC MOTCPH IHCPIHH KUIAKOCTH (ﬁHi—z} Ha ydacTke 1—2 noa
BAHAHHEM CHJIIBI TPEHHH, BbIPAKAET 34KOH COXPaHEHHA 3IHEPrHHU CTPYH
OBHOKYWEHCS KUAKOCTU. HYneHDBl PACCMOTPEHHOTO YpPaBHEHHMA (3.3)

P
XAPAKTePH3YIOT COOTBETCTBEHHO. — — JHEPTHIO AdaBAEHHUA KAILKOCTH
¥

B J4HHO# TOYKE NMOTOKA, £ — SHEPIHHD NONOKCHHA OTHOCHTEALHO

eAMHOH NAOCKOCTH CPAaBHEHH, 5y ckopocTHoM Hanop. B pac-
g
CMATPUBAEMOM CAYYAE U = U, TOITOMY O0LIAH 3HEPIHA KHAKOCTH B

NHOH TOYKE NOTOKA MOXET ObITE OXAPAKTEPHIOBAHA BLIPAXKEHHEM

P .
H=2Z+" +const, (5.6)
H
118 YacTe I NopsemHbie BOALI KAK 3NEMEHT ruapocthepsl 3ennn

Puc. 5.2 Cxesa M0TOKS NOILIEMHBIY BOA
O CRODOANON NOBEPXHOCTHIO!

[ — nopoasl FOAOHDCHOO TOPHIOHTA H
FOHL 3P, 2 — cAabtonPoOHH LA b
iopedabl; ¢ -~ ¢RODOAHBLIH YPOBCHE NOU-
D HEAIHLIY RO A‘ — TIRTLIOARYEIIRD R Irie—
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I'-u P : __Z A ITHORE LAY S RELPLR . LSS ST B psArT R
}‘__1 ______ Lo - :”2‘ ¥ AHHB 3 == HUMPABACHNC ABHAKCHIE
i ! NOTOKD HOMICMHBIX Bod
4 i
TlIIrJ:HIIII” ]||'j| [T
¥ 2y
2, Kk it Beanwana A nasviBaetes noe-
_ 3QMEMPUHPCKUM  HANOPOM, WK
! 2 -~ J3 NPOCTO HAMOPOM, M ABISETCH Me-
T 145 POH HEPruM MOTOKA ABHKYILCHCH

HKHIKOCTH,

AHANOMHYHO pHC, 3.1 PacCMOTPHM MOTOK NOA3EMHLIX BOA, NBHXY-
WHIHCH B ecTecTBeHHON cpeae (pyc. 3.2). Tlpy nompykeHHW Mbe30-
METPA (CKBHKHHA, KONOAeU) B TO0YI0 TOUKY NOTOKA BONA NoA A€HCT-
BHCM FHIEPOCTATHHCCKONG LOBNCHKA P o AAHHOA TOMKE MOAHHMMETCA
IO BCPXHCH MPAHHUBLI NMUTOKA.

BbicoTa, Hia KOTOPYK MOAHUMCTCH BOAA NOA ICHCTBHEM THAPOCTA-

g P
THUYECKOFO JARNEHMA B JaHHOH Touke NOTOKA: fi= — (M, CM), Ha3bl-

BUETCS HOE30MEMPUMECKOH BoicOMOd W XapaAKTEPH3YET “3HEPruw AaRje-
HH . [lockonpky pacematpuBaeMble TOUKH NOTOKA MOTYT 3aHHMOTL
PA3HOBLICOTHOS NOAOKESHME, 3HEPTHs MOTOKA B ABYX TOYKAX N0OJLKHA
OBITL MPUBCOEHA K CAHMHOH naockocmy cpasienta. £, W Z, — paccros-
HHA (M) OT PACCMATPHBACMBIX TOUCK 10 BbIOpAHHOH (6IMHOH) NIOC-
KOCTH CPaBHECHHUA "“3HEpPrysa NoackeHwnda . B CBI3n ¢ OTHOCHTENLHO
MANTBIMHM W3MCHCHHAMM CROPOCTH OABHACHHWH [MOA3CMHDBIX BOA (DT ce-
YeHHS K CEYEHHWIO} CKOPOCTHOR HAmop B JAHHOM Cayydyae MOXeT He
YYUTBIBATHCH .

Toroa B Kaxfoil Touke obllay 3Heprva NOTOKA A0N3eMHbLIX BOA
(Hanop) oNpenensieTesl BhIPAXEHHEM

H:£+Z:h+Z, M. (5.7)

¥
Mpu anpeaeneHud Hanopa MoAeMHBIX Boa (H) B KayecTBe maoc-
KOCTH CPABHEHHH MOKET OblTh BBIGpaHa NMOBEPXHOCTH MOACTHIANCILETD
EOAOYNIO I:B ciaydac oo TOpPpH3IOHTAJIBHOTO I'ICIIIG}K'CZHMH) MTH J'[I'DG&H
FOPH3OHTATLHASI TIOBEPXHOCTL. TpH NONoKeHHWH MIOCKOCTH CpaBHe-
HH Ha MOBEPXHOCTH BOAOYIIOPA HAMOP MOA3EMHbBIX BOA YHCJIEHHO

Mnaea 5. [IMHaMUKa U PEXKMM NOA3EMHLIX BOJ, 119

paBeH MOLWHOCTH NOTOKA B AaHHOM ceveHnu (H, =m ., H,=m,). B
DC<MthIX yLHDBMM npn deBHCHHH HAMOPA NOA3eMHBIX BOO B pa3-

ar
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AAMHBLA TOY R TIUTOKd B KdHec g CUMHUN THHCKQOULH CRABHCH A

00BIMHO NpHUHHMAETCH YpoBeH Muposoro okeana {Z=0). B aTowm
cayuae (M. pHC. 5.2) BennuMdHa HADOpa (M) paBHA dBcoMOMHON Om-
MEMKE YpoaHs, 10 KOTOPOro NOAHWMAESTCH BOAA NOA A€HCTBHEM TUO-
POCTATHYUCCKOO JABICHHA B pEiCCMHTDHBEiCMDﬁ TOUYKE NOTOKA (Tak
HAZLIBIEMBIH yemarnosusutisiics vposery roabl). Ouenka Hanopa B ab-
COMIOTHBIX OTMETKAX YCTAHOBHBILUETOCH YPOBHA BOAbLL SIBMIETCS YA00-
HOM [Py HeOOXOAMMOCTH CPABHEHWH BEJIIMUMHH HAnopa NoI3CMHBIX
RO, SAMEPEHHBEX B PATHUYHBIX TOUKAX NOL3EMHON rnapocdephl.

[lpH ABHXKEHWUH KHAKOCTH B MOPHCTOH cpeae {puAbLTpaUH) WM
ABMXEHHHA TOTOKA NMOE3ECMHBLIX BONL B €CTECTBEHHOH Cpeac Hanop
(3HEPIrHd NOTOKA) PACXOMYCTCH Ha MPEORONEHHE CHA TPeHHsi {CM.
hopMyTy 3.3}, B CB43H ¢ Y¢M MNbEIOMETPHYECKHH HANCP YMCHBLUIAETCS
(Ha BENMUHHY AH) No HANPUBIEHHKY ABHAEHMS MOTOKA TIOA3EMHBIX
BOA. Takum 0Opa3oM MOXKHO CUMTAThL. UTO BO BCEX CAYUAAX ABMKeHHe
MOAICMHBIX BOL NPOHCXOAHT OT 0OAaCTH {YUacTKa, TOUKH H Ap.) C
GONLIWKM HAMNOPOM K O0NACTH ¢ MCHBLIHM HANOPOM {CM. puc. 5.2}

Homeps wanopa noasemublx Boa (AH. M) Ha yuacTke Mexny pac-
CMATPHUBACMBIMU CCHCHHAMM NOTOKA {(CM. pHC. 5.2), OTHECEHHaa K
PACCTOAHHIO MEKAY CeueHHAMH (L — QJIHHA TIYTH (MABTPALHKN, M),
HA3ZBIBACTCH epaduemno,w HLEIOMEMPUHYETIIO20 HAROPa (Hanopﬂbm epadu—
EHINOM) H ONPEAETHETCS H3 BbIPAKEHUs
AH

lim [—} =-dhifdx, npu x=L > 0. (5.8)
Ax

=H|_H3:rﬁH_
[ L

Takum 00pa3oM, 3HAMEHHE HAMOPHOTO FPAlMEeHTA F Xapaktepusyer
HOMEPID HbCIOMEPUNECKO20 HANOPA Hd ey oabivt Rymu (hutbmpad-
tert. 3HAK (=) B BLpaxeHHMW (3.8) VKa3blBaeT, UTO BeIMMHHA HAMOPA
YMCHBUJACTCH NG HANPABNEHUIO OBHXKEHHUA NOA3SMHBbIX BOA (¢ yBeIH-
YyeHHEM X}

f

5.2. 3akon Jdapcu

OCHOBHOH 3aKOH (BPRALTPALMK ObLT FKCTEPHMEHTATLHO YCTAHORTEH
(PpaHUY3CKUM THAPaBAHKOM AHpH Hapcu (1803—1858) Ha ocHOBAHWHK
OMLITOB MO HCCNEAOBAHHIO ABHKSHHA BOAL uYepe3 TPyOKH. 3anciHeH-
Hele NeckoM (eMm. puce. 3.1). Mo pesyabtatam 2THX onbitoB A. Jlapow
ChOpMYTHUPOBAN BLIBOL (33KOH) O TOM, YTO KOJIWYECTBO BOGbL ( (),
NpoxXondLlues “cpe3 Tp}*ﬁl(}’, BUNOAHEHHYEY OTHCOEPCHBIM MaTCpHATOM,

120 Yacte |. NopgaemHbie BOAb K&K 3NEMERT rmapocthepsl Semnm

—_— e M . [ [ g - R B T T R
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HPAMG HHPONTCODHAOHG T BHY DASHOQUTH YDOBHCH {AF ) B KAHHHX CCYHE-

HHUSAX TpYOKH, NPAMO NPONOPUHOHANBHO HIOEAAH MOMNepeyHoro ce-
HYEHWHA TpyOKH (F), 00paTHO NPONOPUHWCHANBHO ANHHE TPYOKH (L —
ANHHA NyTH (QUABTPAHKMH) H MIPAMO NPONOPLHOHAILHO TOCTOAHHOMY
4N AAHHOIro Mateprana Ko3phuunenTy (K), XapakTepH3YIOWEeMY
NPOHHLUAEMOCTE MATEPHANA, 3ANOAHSKILErO TPyOKY., TakHm 00pa3oM,
B obem surie 3akoH A, Jlapcu (ocHORHOKH 2akoH (UMALTPAUMH) MOXKeT
OLITE BBIP:KEH (hOpMYIOH
B wpd i (5.9)
L L '
rae £ — nowans Monepe Horo ¢CucHus Tpyobl, M2 H v H, — 3ha-
WEHHS TIBC3OMETPHUCCKOTO HATIOPA B KpaWHHX ceueHMax, cM; L — M-
Ha TPVOKK (MyTH duasTpaumu}, cM; K — KO3PEPHUMEHT NPONOpPLHO-
HAILHOCTH, CM/C; [ — JHAYCHUE HANOPHOro rpannenTa;, (4 — pacxod
BOIbl (NMOTOKA), CM’/C.
[lpH oueHKe 3HAYEHMS PAcX0OOad BOABl YEPE3 CAMHHYHOE MOMeped-
HOC CCrMEHHE TOTOKA

Q= KF

H - H H - H
q:ﬁm—Lri:KrJT—i=yﬁgzxmL (5.10)

rag # — MOLWHOCTE MOTOKA, ¢M, M; | mr=jf — naowaib NONepevHero
CEUCHHUS MOTOKA NPH CAMHHMHOW WHPHHE, ¢M?, M2 g — yaenbHbl
WM eIHHHYHBII pacxod noToka, cMmi/c, m/cyT; octanbHble o6o3Haue-
HuUS (CM. 5.9).

[py neneHun 00eux vacTell ypaBHeHMA (5.9) Ha mnowaibs nome-
pedHoro ¢cedeHnda noroka {(Fy noayyaem

Q_ . _pAH _
ceu=K"" =k, 5.11)

rIe v — CKOpPOCTh MMALTPALIMH, CM/C, M/CYT U T.A

YpasHeHus (3.9, (5.10), (5.11) 4B pasindibiMu GopMaMu
BBIDAXKEHHS OCHOBHOT(O 3aKOHa (DHALTPAUMH, 3aUCAHHOIC COOTBET-
CTBEHHO OTHOCHTENBHO pacxoda MoToka (), €AMHUYHOro pacxoda g M
CKOPOCTH (DUNILTPALMH D.

KoadhdmuveHT nponopuroHanbHocTH (K), XapakTepH3yIOIHH npo-
HULASMOCTL MATEPHUNA, 3aNOHAIOMErO TPYOKY, Obn HazBan A. Hapcu
KOPPPHUHMEHTOM (DHALTPALHK (BOIONPOHHUASMOCTH) (CM. 1. 3). M3
BRhipaxeHHsa (3.11) cnenyeT, dto ko3hpUUHEHT ROIONPOHHUAEMOCTM
(ko2ppuumeHT GuUAbTPaUHK) B 3aKoHe JapcH HMEeeT pa3MepHOCTb
CKOPOCTH (M/CYT, CM/C W Jp.} H YHCNEHHO paBeH CKOpPOCTH (UaLTpa-
UMK py eaununom {f= 1) HanopHoM rpanuenTe.
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Maea 5. [IMHAMMKE W DEXAM NOAIEMHLIX BOJ, 121

YincH ypaBHeHuna (5.10), ABAAKWHKHICA NPOU3BEISHHEM MOLWHOCTH
NOTOKa (TOWAAN ero MONepeuHoro ceYeHWd f Npv WUMpPHHE TIOTOKA
PABHOH 1) HA 3HAYCHHE BOOOMPOHULIAEMOCTH (K}, HAZLIBACTCST ApPOGOON-
MOcmong (BONONPOBCANMOCTBIO, KOHDPMUUIMCHTOM BOIONPOBOIMMDCTH)
NOTOKA MAH NNACTA, KOTOpds UHMCISHHO PABHA VACIBHOMY pacxoay
NOTOKA {¢) MPH €AHHHYHOM (J = ) HAMOPHOM rpazHeHTE:

T=Km=gq, (3.12)

rie 7 — NPOBOOMMOCTDL MAACTA, MZ/CYT.

Tpanuupt npumenumocmtu 3axona Japeu. OCHOBHOH 3aKOH punbT-
paitHd MMECT LHMPOKYK 00AaCTh MPHMCHEHHS W 9RNSIeTCs CNpaRe-
JHBBIM AN OOMILIIMHCTBA €CTECTBEHHBIX IMOTOKOB MOA3CMHLIX BOA,
XAPAKTEPU3YIOUIUXCS B LUETOM OTHOCUTENLHO HEBLICOKHMMH CKOPOCTH-
MH (DHALTPALNW MPH JUHCHHON IABHCHMOCTH CKOPOCTH (PHUALTPALIMM
OT HATIOPHOro tpagrdenTa. HapyucHHA AuMHCHHOMO 3aKOHa B CBA3H C
YRECAHUEHHEM CKOPOCTH (PUNBTPALIMH {TAK HA3LIBACMbIA @€pXHUL Hpeds
HpiMeliMocmit 3JaKOH4A ,ﬂapcw} XApAKTCPpHBl B OCHOBHOM M1 BEICOKO-
NPOHHLIAeMBIX NMOPoa (KApCT, MHTEHCHMBHAA TPELLUMHOBATOCTL M AP} H
rMAaBHLIM GOpa3oM NpH pe3KOH WHTEHCHOHMKAUHM (PHALTPAUHOHHOTO
IMOTOKA B ACKANLHBIX 30HaxX BOIM3H HCKYCCTBCHHEBIX C{){.}p}f}aﬁeHHﬁ
(CKBAXKUHLL, WAXTHBIE CTBOMBLI W Ap.). HapylueHHe nUHEHHOTO 3aKoHa
PUALTPALXH CBS3AHO ¢ CYLIECTBEHHBLIM TIPOABACHHEM CHA HHEPLHH,
OCODEHHO NPU Nepexone OT JAMHHAPHOMO TeueHHUn K TYPOYNEHTHOMY.
[Mepexon oT AaMHHAPHOTO TEUEHMs K TYPOYJIEHTHOMY XapaKTepu3yeTcs!
(B3 3ABHCHUMOCTY OT CPCAbI) ONPEIENCHHBIMH 3HAYCHUAMH uncaa Peii-
HonbAca (Np). Tlpn yncne PefiHoMbaca BBILE KPHUTHYCCKOTO BO3MO-
AEH nepexox 3 TYPOYASHTHOE ABHXKEHUWE (N4 ABHAKEHHA KWAKOCTH 13
TpY6e Ny, = 2100} Tlpk ABUAEHKW KHIKOCTH B NOPHCTOI Cpere Muc-
no Peitnosnbaca onpeaensercs (P, J1¢ YHCT) W3 BblpakeHUs

vd
Eed [}
N, = : (5.13)
i)
rae v — CKOPOCTh (UILTPAUHH, U — KOIPPHUUMEHT KHHEMaTHYe-
CKOKH BI3KOCTH HKHAKOCTH; dm — 3hpeKTHBHBIA gnamMerp. TeMm ca-

MBIM 3HAUCHHe YHCA2 PeiliHonbaca 3aBHCHT OT CKOpocTH (DHALTPALIHK
M AMAaMETPa “#CTHLL MHHEPATBHOIO CKEMeTa NOPOAbl, ONPeIeAasOLLEro
PA3MEDPDbI ILYCTOT H, CNIRIOBATENBHO, NPOHHULUAEMOCTb FGPHOH NOPOabI.

Mo aaHHBIM, npHBoAMMBIM P, ¢ YUCTOM, 3HaucHME N, nNpH Ko-
TOPOM TIPOHCXOAAT OTKAOHEHHH OT NUHEHHOrO 3aKoHa (PHILTPALHH,
M3MEHASTCH B 3aBHCHMMOCTH OT paiMepa YacTHU M MOPHCTOCTH FOPHOM
nopoasl B Npeaenax or 2 ao 5.

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu...  128/464



09.08.2022, 12:38 vsevolozhskiy_v_a_osnovy_gidrogeologii_compressed.pdf

122 YacTe . MopsemMHbIe BOABI KAK aneMeHT ruapocthepbl 3eMnu

B obobuweHHONn (ropMe 0CHOBHOM 3aKOH (BPUABLTPALMH BbLIPAKAETCS)
{A. Japcu, . QopxreiiMep) ABYWACHHOMH 3aBHCHMOCTHIO BHAA:

f:au+bu3:%(l+au], (5.14)
]
rae a= re H b= E — dunbTpauHoHHBIE MapameTpbl;, K — Koathihu-

UMCHT (PMABTPALIMKM MNPH JAMHHAPHOM peXHMe: ¢« — KO3pduuicHT
HEAHHEHHOCTH (PUALTPALMA,

B cGaact AMHENHOH (DHALTPALMK NMPH MAbIX CKOPOCTAX WICH AU
CTAHOBHTCS NMPCHEBPEXKHMO MATbIM MO CPABHEHHID C G, H MOXET HC-
NOJIB30BATEES OCHOBHAA dropma 3akoHa dapcn (F=av; v= K/} llpnu
RBICOKHX CKOPOCTAX (DHALTPALIMK YNeH av CTAHOBHTCA BECHMA MATBIM
B CPABHCHHM € 02 (J=bhv? v=K v J1 — dopmyaa Wesn—KpacHo-
NONLCKOro). ¥YUueT HEAHHEeHHOCTH (MALTPALUMH HCODXOOMM NpM 3HA-
HEHHAX QU COMZMCPHMBIX ¢ €MHHHISH.

CHocodul ONPCeLCeHE RAPAMETPA HEAHHCHHOCTH o H KPHTHYECKOH CRKOPOCTH
ProETpamn o pacesatpissotes © pabotax BA. Mupodetko u B.M. Wlectakora.

[Ipy OoveHB ManbiXx CKOPOCTAX (PMALTPALUMH B TOHKOOHCIICPCHbIX
NOpOoOAX HApyWeHHe 3akoHa Hapci (Huxchii npedes RplMeHuMocin)
CBY3AHO C MPOABNEHHUEM CHA MOJCKVAAPHOTO B3aUMONLIHCTBMST vac-
THLL BOMILI K TTOPOARE] MPH BASKOMNMACTHYHOM XAPAKTEPE TEYEHHUS BOMbI
B cyOkanuaaapruix nyctotax. Ilo cywecTRyowM npeacTapieHUdM
(Tasuu, 1988), HU3HYCCKH CBA3aAHHAS BORA, 3AMOAHSIOWAS CyOKAnMI-
TAPHLIE TIYCTOTHI, OCTAETCH HEMOABMXKHOA 00 ONPERSICHHBIX, 10OCTa-
TOYHO GONBLILUY, 3HAYEHWI HANOPHOro TpaaueHTa (/, — HauanbHbI
CPAaaMEHT duavTpauun). Tpu /> /, NPOMCXOINT CAOXKHOE ABUAKEHHE
C MOCTCNEHHO YBEAHYMHBAIILMMCH 3HAYEHHEM IPOHHLEAEMOCTH TOPHOH
nopoabl (K), NOCKONBKY YBEMHMEHHE I'PDATHEHTA ONpelenseT nepexon
B MNOABH)KHOE COCTOSHHUE OONOJAHMTENLHBIX KOAHYECTR CBA3AHHOH
sBoabl. Mpu /= {,"" (nMpenebHOC 3HAYEHHE HAYANLHOIO rpaiMeHTa)
BCE BO3IMOXHOE KOAHYECTRO CBA3AHHON BOAbl BOBNCKAETCH B JBHXKE-
HHE H OCHOBHOM 3AKOH (DHNLTPAUHKH MOXEeT OblThb 3anuCcaH B BUAE
(puc. 3.3)

v=K[f_f:-f“} (5.15)

Mo apyrum npenctasneHam (M.A. bpunaunr, B.M. Toapabepr,
H.[1. CkBopuoB). MGHABTPALIMS B TOHKOAKWCIIEPCHBIX MNOPCAAX MPOMC-
XOMHT NPH BCEX 3HAUCHMSIX HAMOPHOrO FPpaaHeHTa (KPUBAST NPOXOAHT
yepe3 Hauanw KoopaHHaT, ¢M. pHe. 5.3, 5.4), onHako B oBNacTH OUeHL
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Maea 5. [[MHaMMKa W PEXAM NOA3EMHBIX BOR 123

Puc. 573 I'padHMeCcKHE DBIPAXKCHIN O0- Y
HOHWIOLS SO P PuiT
{ — soHeiiresil saken ducnrparnin dap-
Cl 2 — AEVXUEICUHLLL KIKOIL © VUeToN
HEIHHEHHOUTH Hi DEPNHCH TIPCIRAC 11PH-
RICHHMOUTH, J, F = KO0 © VUCTON L5# 3=
KOLLLECTHAOCC KOG TOHCHNS 1 HHIKHCY
(RIR I Lt Lo R R TR RN TR B L R IR

MATLEX 3HAUSHHH HANOPHOTG Tpa-
NHEHTA HTO NBHACHWE HE (DHKCH-
PYEICH NPH COBPEMEHHOH TEXHHKE
AAQOPATOPHDBIX IRCACPHUMEHTOR.
BennuvHa HauansHOMO HanoOpHoOro
rpaguenTa (1) onpesensier B ITom
CAVIAC TOABKG 00NaCTh Hapylie-
HUS% AHHCHHOTO 34KOHA (DHIBETp:-
HHI (HIKHWIE Tpeaen npumenusvocth). Fpu = 47 (puasTpains o
TOHKOMHCICPCHBIX NOPOAAX MOAMEHIETCH 3aKOHY fapcn B ero oCHOB-
HOH (popnte.

Mo aonnmy BoM. Koaeatepia v HUTL CBOPLIORI. SHRMCHIT HIL OIS Harop-
HOTO TELIHMEH T {J’,,:- HPH GHABTDAEIR B TIHHAY  MIMCHASTCH OT 20A0H eAHBHULL 10
100 Sooce. Beupiina i GHOMS FPRUTHCHTL SABHCHT OT MHOTHA TIPS Tesiepa-
TV MUTHE EL ONVH CCKOTe COCTARL TTOPORLL, ¢ JHCHUPCHOLTH, CTPYETYPLL HOPOBOTG
HPOCTTRINICTED $OPHCTOCTL, HPOHHTIICMOCTLY, SIHHEPLTH RILH O XHMHECCKS O COCTHH
SALIPYIOIICACH HWAKOCTH AP He nckuoqaeTes, Hatipinep. amo npH TeMDLpaTypiax
cpealt phline BU—90C ABICHHE HAUILHOTD TPIVIBCHT MOWRST BOOOHLE OTCYTCTROR Th,

Nloa asruepauiren nodzesrsiX ¢0d B THAPOrCOIOTHH OOLIIHO MOHHMA-
FOT KAK COOCTBEHHOE IBHKCHMC TIOA3EMHBIX BOAd, TAK W MEPEHOC BCLUE-
CTBI W Tera ¢ NOAMHLIMH BOAAMH ¢ VIeTOM (hH3HKO-XHMHUYCCKHX
NPOLECCOR H TCMAOOOMEHA, B ONPCASNICHHOH MCPE HIMCHAKEUMX Mac-
CV PACTBOPCHHOID BCLIECTBA, 4 TAKXKE TEMNEPATYPY TNOI3EMHBIX BOI M
sMewaroweH cpeast (Wecrakos, 1979, Tapuu, 1988). B ornwvuue ot
ABHMKEeHHst COBCTREHHO JI0A3EMHBIX BON ((HALTPAUHS, BAArONEpPEHOC)
naa MHFpE-'lLlHCﬁ ﬁ}f’ﬂt"M NOHWUMATE 30CCL TOMBKO TIPOUECCH TICPRHOCA
BEIUCCTEA M TeNa ¢ NOACMHBIMH BOJAMHKA (TENN0- U MACCONCPEHOC).
B notoke noazeMHBIX BOA (B IBHAYLWECHACH NOA3ZEMHOH BQIC) OCHOB-
HOW (DOPMOH MHIPAUKHH ABNAeTCH TaK HABIBACMBLLI Ko#GermiuaH bt
Aeperoc ¢ HacTHUAMH (ROTOKOM ) (PUILTPYIOWMXCH MOA3EMHBIX BOM.
CK{}pDCTb KOHUBCKTHBHOIQ TCriao- H MACCOTICPCHOCA ONpeseaaAcTosl
AEHCTBHTCABHOH CKOPOCTBHIO ABHAKCHMA OA3EMHLIX BOA (&), Xdpakie-
PHIVIOLLCH CKOPOCTb NEpeMEUIeHHSE YACTHL BOALE B [TOPAX H FPELLLHHAX

rnhunii M mMer n.r'unnu LIRATA l"l‘llJ'?l(I e WTARATILIAC L IARATA nrnriAcTcakila
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OCTOKHAKILHMHE KOHBCKTHBHbIH NEPEHOC, HARAHIOTCH CUD@LIHH B -

124 YacTe I. MoA3emHbie BOAE KaKk 3nemeHT rmapocthepsl 3emam

WECTB, MEPEHOCUMDbIX BOAOH, HA MOBEPXHOCTH MHHEPAALHBIX YAaCTHL
NOPOALI. PACTBOPEHHE {NEPCXOL B XKHAKYIO (asy) ONPEOc/ICHHBIX MH-
HEPAIBHBLIX COCAWMHEHHMA TOPHLIX NOPOI H TEMNACODMEH MEXIY (1041-
EMHON BOAOH W BMELLAIIEH Cpeaoii.

Hpyrusm BHAOM MHIPALLUW SIRNACTCS Auhhy3uormsiti NEPEHOC, ONpe-
JeNsICMblH 3aKOHOM PHKa W OOLWHUM YPaBHEHUEM TeTJI0OTAAYHM!

JdC
Op = D“Fa_l_’ (5.16)
J8
= AiF . 507
O oL (5.17)

rae Q, — anddyanouHblii notok pellectsa; D, — KoxpdpuumeHt
MOTEKVASPHOW andixpy3nKn B gaHHOW cpene, mi/cyr, £ — naowaan
NONEPCYHOTO CEUSHHA MOTOKA, d(C/df — IrpaiHeHT KOHLEHTPAaUHWM;
{J; — TennoBOP KOHAYKTUBHbLIH MOTOK; A — KOXP(PHUHEHT Tenio-
NPOBOAHOCTH, KKAR/M -4 ° rpaa; d8/dL — rpaaveHT TeMNCpaTyphbl.

3HaueHHe kKoxhduumeHTa MonekyIapHoi anuddyivy B 3aBMCHMOCTH
OT THNA CPCbl M3MEHSICTCS B npencnax or 1074 MZ/cyt {cBoBoOHaA
cpeaa) Ao 107° M2/CyT B IUIOTHBIX [IMHAX W apruanmTax, KoppuuneHT
TEMNJAOTIPOBOAHOCTH B 3aBMCHMOCTH OT THNA ropHeix nopoa ot 0,15 1o
3.5 kkan/m +4 -+ mpaa {(ectakos, 1979). B cBS3H ¢ 3TUM MOXHO CYM-
TaTb, YT B GOABLWKHHCTEE MOTOKOB NOA3EMHbLIX BOJ KOHBEKTHBHBIN ne-
PEHOC OCYLUECTBAAETCA CO 3HAYHTENbHO OONBIIMMH CKOPOCTAMMH, YeM
IHPY3HOHHBIH. TONIBKO NpH GHUABTPAUMH B BechbMa CNabONpoOHULA-
eMbIX TOPHLIX noponax (K< 10 M/CyT) WIH RpH ManbiX 3HAYCHHAX
HanopHoro rpaadenTta (/< 0.0001) 3w ABa BUAA TENIO- ® Macconepe-
HOCA MOTYT 0Ka3aThCd COM3MEPHMBIMH.

5.3. Pexkim ¥ 0anaue noazeMHLIX BOA

[oa pexcumoym MOA3ZEMHBIX BOA [MNOHHMAKT 3aKOHOMEPHbLIH Npouece
HUIMEHEHHH THAPOAHHAMWYECKHX XAPAKTEPHCTHK {HAMOPbl, CKOPOCTH.
PACXONbl}, (PMIHUSCKUX CBOMCTB (TeMMEpaTypa) U cocTapa (XUMUUE-
CKWH, Ta30Bbli, DUKTEPHOIOIHYECKHA) NOA3CMHBIN BO4, (POPMHPYIO-
IHKCA BO BPEMEHH TION NEMCTBHEM PAITHUHBIX eCTECTBEHHBIX WM
HCKVCCTBEHHBIX (PAKTOPOB. Pekum MOAEMHBLIX BoA., (POPMHPYIOLLMIACS
TNABHBLIM ODPA3OM NOA NEHCTBHEM €CTECTBEHHBIX PeAXMMOUDPAIVIOIMX

l’l“l"_'-IVTnI"‘l.l"Ll-'! HAZLIR3ATOAUA HAOHRAARNN IR A TAMIA D55 w001k AF [ Tl 2
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MOM. B CNyyac pewaruero BO3aeHCTBHS HCKYCCTBEHHbIX DEXHMO00-
PasVIOLLKX (PAKTOPOR (B PE3YNLTATE PA3THUHLIX BHIOB XO3AHCTBEHHOR
JeHdTeNEHOCTH ‘-]EJ‘[OBEKH) PeAHMM TIOA3ZCMHBIX BOJA HA3BIBACTCH HOpY-

Mnaea 5. [IMHAMUKA W peKUM NOA3EMHLIX BO. 125

HICHHBIM, WITH GHIPOHOSCHABIM. l'lpu COBMECTHOM BO3LCHCTBHM VEA3AH-
HBLIX (AKTOPOB MOKET ObITh BblACAeH CAADOHAPYLICHHBIA PEXKMM TIOA-
3EMHbBIX BOA (€CMECBEeHRO-QHINMPONOCHHEIN, WIIN aHMPOROCENHO-CCHIE-
CRIGEHHbBIE, 13 3ABMCHMOCTH OT TOTO, KAKAN HMEHHO rpynna dakTopos
MMEET PCIUAKOLLEE 3HAUYCHHE).

Moo pekKUMOOBPA3YVIOWNMH PAKTOPAMK NOHHMAIOT MPUPOAHLIC
{MCKYCCTHEHHBIR)Y Bponeccs, KOTOPhIS ONPeIeisaiorT OCHORHLIE H3MEHe-
HHA {BO BPeMEHW) YKA34HHBIX BLILIE XAPAKTEPHUCTHK MNOI3EMHbIX BOA

(Tabn, 3.1.).
Toitanua 5.1
PakTopbl HOPMUPOBAHAA PEXHMA NORASEMHBIX BOR,
(no B.C. Aosaiesesomy)
I"pynna PaxTopel I1pumeyanne
Kocuuueckne COIHCHHASL AKTHBIOUTE, NPHAHBRBIE I
JyHel 1o apyrux maaneT
MueTcopolornieckne | ATMOCORPHBIZ OCUIKH, TCMICPITYPA H
RJIAARHOUTE  BO 3 Y XL
[ waponornucekme Pexknn MORBEPXHOCTHRIX KO (pekM. OCpa.
‘FKIOICHHBE MOpH W OAP.)
BHOrCHHBIC BrusiHHEe PUcTUTEABbHOCTH 1 XRMELIX Opla-
HHIMOB
HMckyceTrentne BauwsiHie xosHUCTucHHOE OcHTENbHOCTH
Hennpeka
Meoneriueckie ,ﬂEH}-‘HEIIlH‘.‘-I H H3H
INCHPOTCHWUECKHE KONeDaHWA 3EMHDIH
FHAGICHHME | Teonormueckue KOPBI, TEKTOHHYLCKHE NBHAEHUS, COBpe-
MEHHBIH BYIKAHKMIM. CMNCTPSICEHHS

ﬂEHCTEHC YRARIHHBIX LI)EIKTDDDB. NMOMHMO XAPakTepd | Maclutabos
OpOABAEHHS CAMMX TMPOLECCOB, B pellaloWed CTeneHUu 3aBHUCHT OT pe-
sgeumooopazviowux vesosuit. Moa HumMuy nonumaiot (B.C. KoBaneBoKuit)
T NMPHPAIHY DﬁCTHHUBK}’ {reoorHYcCkan CTPYKTYPA, peﬂbecb CTPOC-
HHE THAPOMEOIOrMYNECKOTO PA3PEsa, pacnpeic/ieHHe eMKOCTHRIX M (PWIBT-
PAUMOHHBLIX CBOWCTB TOPHBIX MOPOA H Ap.), KOTOpPas CYWECTBEHHO He
MCHSACh (B NEpHOA HAGIKAEHH ), ONPCAcIACT xapakTep BOMIEHCTBHA
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PERKUMOOOPAIYIOLUIHM X (PAKTOPOB U TCM CAMbIM QOyCIoBAKBAET OCOOEH-
HOCTH PEXHMA TTOA3EMHBIX BOA.

['pynna axzocennsix PakTOpOB, B TOM “IMCIE HCKYCCTBCHHBIX (AHTPO-
NOTEHHBIX). HaMDONee CYILECTBEHHO MPOABIACTCA B PekHME NOA3EM-
HLIX BO4 BEPXHHX BONOHOCHLIX TOPU3OHTOB, OAHAKO B ONPEACACHHLEX
YCNOBHX UX BO3ACHCTBHE MOKET (PHKCHPOBATLC: A0 TAYOHH NopHaKa

126 YacTe |. MoAsemMHbIe BOAB KaK aneMeHT ruapocdiepr 3emMnn

500 M 1 Gonge. B To ke BpeMa HA MAOLLANYX PAZRSAKH M FKCNIVATA-
UMH HEMTIHBIX KM TA30BbIX MECTOPMKAEHHH, Y4acTKax MyO0oKoro 3a-
KOPOHEHHS KHAKHX MPOMbIRETIEHHBIX OTXOA0B MK COOPYXEHHS 101~
JICMHBIX TA30XpAHHIHWIWL WHTEHCHBHOC BD31eHCTRHE AHTPOMNOMEHHOr o
BAKTOPA MOKET MPOSBIATLES A0 TAYOHHBI HECKONHKO ThICAY METPOR.
B onpeneaeHHbIX YCIOBHAX HA PEXKHM MOAIEMHBLIX BOA BEPXHHX BONO-
HOCHBIX TOPH3OHTOB BEChMA PE3KO BBIPAXKEHHOE BO3ASHCTRHE MOMYT
OKAIBbIBATL W (DaKTOpbl 34docesHott TPYNRLL (3CMISTPICEHHS, CORpe-
MEHHBIHA BVJIKAHU3M W aAp.).

Mo xapaxrepy HyUaAeMbIX (HADTIOAICMBLIX) TOKa3ATCASH pPazTHIAKT
TPH OCHOBHBIX THMNA PCAKMMA NMOA3EMHBLIX BOA: 1) eudpoduramimeckut
PCAHM, XAPAKTEPHIVEMBIH H3MEHEHHSMH HAMOPOB (YPOBHEH), CKOPOC-
Teill U PacxonoB NOTOKOB MOAIEMHHBIX BOA; 2} ceomepsuueckint, Xapak-
TepH3yeMblii HIMCHEHHEM TCMIICPATYPLl NMOO3EMHBIX BOL. 3} cudpocen-
XUMBeck s, OTPAXAWNR U3MEHEHUS MHHEPANTM3AUHH, XHMHUYCCKOIO
H TA30BOMO COCTARA NOA3EMHBIX RO/

HabnicacHHa 32 peKHMMOM MOO3EMHBIX BON OCYLICCTBAANOTCA HA
CCTECTRCHHRBIX BOAOMNPOABACHUAX (11pH BLIXOAE NOACMHLIX BOO Ha
MOBEPXHOCTL 36MJIA) MAM B HCKVCCTBCHHBLIX TOPHBIX BbIDAGOTKAX.
BCKPBIBAKIWMX NOA3CMHDBIE BOAL. HadaaeHWs NpoROAMTCS MyTem
JUCKPETHOIO (BCG BPEMEHH )} ONPOOOBAHHAH, BLIITOAHAEMUIO UCPE3 Ope-
ACNEHHEIE HHTEPBAILI BPEMCHH MAH ¢ HCMONBIORAHHEM CAMOIAaNHChl-
BAKULHX VCTPOHCTB, OOECMCUHBANOILHY HENPEPBIBHYIO PETHCTPALMIO
OMPEACACHHOH XApaKkTepHCTHKKM PEKHMA HDA3CMHDBIX Boa. Pesvabtarn
HAONOIEHWI MPEACTARMSIIOTCH B BHIE TUOMHL PeXHUMHBIX XAPaKTEepPHC-
THK WK B BHAC XPOHOMOTHICCKHX rpadmkos (puc. 3.4).

JAHHBIC PCAUMHBIX HEONKICHWH IWHPOKO HCNOJIB3YIOTCH MPH HC-
CNCHOBAHHH 3AKOHOMEPHOCTENR (DOPMUPOBAHHEA DPA3THYHBIX THNOBR
NOAEMHEIX BOA, OLEHKS (PHABTPALMOHHBIX U EMKOCTHBIX MAPaMETPOR
FOPHbBIX MOopod, PCWUCHHH BOMPOCoR HCNOTBRICGBEAHHWAT W OXPAaHbl NOO3CM=
HBIX BOA, pa3pabdoTKC THAPOreQIOrHUYECKHX IMPOTHO30R B CCTECTBEHIHBIX
H HUdPYLWEHHBIX YCJIOBHAX W 1D,

Baaancom noa3eMHpIX BOA HA3BLIBACTCH COOTHOLWICHHE npHTOKa H

OTTOKA TONWMHRX ROA TKOOOMO {EACUSTHOTOY AnemeHTa NoneMHAO0I
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ruapocgepsl. Boanesth SamaHe noGeiM 00pazoM OrpaHHUEHHOTO JAa8-
MEHTA TIOAZEMHON ruapocthepbl, NPH YCIOBHH COXPAHCHWA oDLeMa ie-
MEHTA H CMKOCTHBIX XAPAKTEPHCTHK CAATRIOUIMX €TI0 FOpHLIX Nopoa
{B TEUCHME TEONOMHUYECKOTO BPEMEHMU BO3MOMKHLL U3MEHEHHS THX Be-
THUHH), BLIPAKACTCS OOLLKM YPaBHEHHEM BHOA

"

Y(Qar) AV =0, (5.18)

Mnpaea 5. QwHamMKKa WU PEXUM NOO3IEMHBIX 801 127
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128 Hacte L Mop3emusie E0Os! KAK 3neMeHT rnapocdiepsl 3amnm

rac QAr — CYMMa NPUXOAHBIX H PACXQAHBIX CTATCH BOAHOTO DaraHca
3MeMENTA: (+} — MNPHTOK. () — OTTOK NOA3EMHBIX BOA, MY/CYT, KM'/Ton
H ap.; Af — LTHTENbHOCTh PACMETHOrO NepHoda (CyT, rod K ap.); AV —
H3MEHeHHe OBbeMI 3ANACOB NOAEMHBIX Bod (M*, KM?).

TUPKIHH AR H{Mj'jir".i!”ﬂ.‘( Hi’.ilfj“ I»H.‘Ilfl_flh.:i}-'ﬂ'l'l_‘il It FH.E[]DD]’L‘U.I‘II’,_‘I[L{H [ [V EH X Ef SRR
HeUHIN (o, 1L [4) B 9ToM caviag noa JAmicami TIOMICMIIBIX BOA FOHMAMAeTCH 0b-
HUHIT OB Lbes GOAT, COUEPRINSHCH B DACCHMATPHIHIEMONM "WISMCHTE ruapocdieph
(F =0V, THC ) — NOIHA BIANOEMKOCTE, ¥ — oOheM aicMeHTa, V| — CCTCCTREH-

H
HBIC Saliachl TOAXCKHEDIA BOL HAR reoornucekne sanace (no B.H, Kyvacavny), B tom

CHYHAE. CCAH 3 PACHETHBIT NEPHOA BPEMCHE {LIPH NOCTOANHON ODRCME H SMKOUTH

JACMCHTA) HC HPOHCROMMT H3MEHCHHS JIMACOR HOA3CMIBIX RO { V) = COonsth ¥DaBHE-
n

HUe (5 08) DpaHiBaeT ZQ;:-.; =0, NOCKOARKY B 3FOM CAVHAE BUELMHHGL HPH-
¥
TOKD W OTTOKE HGABCMHBIX BOA 5L 0001 pACUSTHLIH NEPHON PABHB MCAUY COOGH.

[MpyFOK NOI3EMHbLIX BOM K PACCMATPUBACMOMY SNEMEHTY (+) —
FOCTYIIEHHE, MONONHEHHE 3RUIMCOB, APUXDOHNE Cmambl BOLHOTO
DWIAHCA — HASBIBACTCH O0BIYHO mumaruesm IOACMHBIX Bod), (-} —
OTTOK, CPaDOTKa 3aNacoB, pacxoduble CMambl DAIAHCO — PA3ZPY3KOLU
Nnoas3eMHBIX BOA.

KOHKPETHBIH B, YPABHEHHS BOAHOMC DATAHCA ONPEACAASTCH CTPOe-
HHEM PACCMATPHEAEMOIQ TCMEHTA THApocdepbl, ero pazMepaMun, THA-
POOHHAMHYECKMMH YCNOBHSIMK HA FPAHHLAX NEMEHTA H, KAK rnpasuno.
SIBMACTCST 3HAUMTENBHO QONee CAOKHBIM (CM. 1. 2}

Hodzemusiii cmox. Tlon nodsessom cmoxosm NOHHMARTCA MPOUECC
ABHKCHHSE TPABMTAUMOHHBIX NMOAIEMHBIX BGA B 30HE NOMHOMO HACKILLE-
HHA 3¢MHOI KOpbl (CM. prc. 2.1), GOPMHPYIOLLIMHACS Kak 4acTh obLLe-
TO KPYIOBOPOTA ROABI HA 3eMje (CHAPONOTHYECKas BETBbL MOM3CMHOTO
KPYrOBOPOTa BObl). YHMCASHHO NOoN3eMHLIH CTOK MOXKeT OBITh DXa-
PAKTEPH3OBIH PACKOAOM NOM3EMHBIX BOA (MNPHTOK MNQA3¢MHbLIX BOA K

g rdivand AOSadO PRI kd AT Al cd I arm<a el ATl efans s rﬂﬂul.l'll[,l‘l
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(MY/CyT, KMP/Toa 1 Ap.), @ TAKXKC YACAbHLIMH XAPAKTEPHCTHKAMH (i1t~
HEHBIM, HAGWHAORBIM, WNH 00beMHMM MOAVIEM NOA3EMHOLG CTOKA):

MLZQ* M, :Q~ Mvzg~ (5.19)
L F F

rae M, — MHUHEAHBII MOAYNE MON3EMHOTO CTOKY, XaPAKTEPH3YIOULHH
pacxod moToka Ha | KM AHHEHHOH TIpaHWUbl PACUETHOro paioHa
{(yuacTka), A/c- kKM.. M — MIOWAZHOR MOAVAb NMOAEMHOIO CTOKA —
pacxod Ha | KM’ NNOWAIH pacHeTHORG paiona. /¢ Km?; My —
QOBEMH Bl MOAYADL [10A3CMHONO CTOKd — pP4acxod Nojg3cMHbIX BOA Hi
] KM paceMaTPHBAEMOro dIeMeHTa JIMTochepsl, 1/C* KM*, L — AIHRa
AMHCHHOW rpaHMUbI, KM, F — MAOWAIb PACYETHOIO 3REMCHTA (DAH0-
Ht), kM7, V — 00BeM 21CMEHTA NOUBEMHOI ruapocpepbl, Kh®,

Fnaea 5. QuHamuKa v pexum noQ3eMHEIX BOA 129

BuipaxeHuss B MonvieHOH cQopMe, 0COBEHHO B BHIE TUTOIAAHOIND
Moayna (M, ). yaoOHb NpHU HeOBXONMMOCTH CPABHEHHSA pacripeacne-
HH$l BETWUHH NOA3EMHOMO CTOKA Ha NJOLAAM IBYX HIH HECKOABKHX
PAaHOHOB.

[1nomagHas XapakKTepHCTHKA MOAEMHOTO CTOKA MOXET ObITe Bbl-
PAKEHA TAKXKE CAOEM RODICMHO20 CHOKA, MPEICTABAAIOLIHM COOOH
CNOM BOALI (MM) HA BCIO NAOWAAL PACCMATPHBAEMOTrD PACYETHOTO
ACMEHTA (pailoHa) 33 ONMPEAC]CHHEIM Nepros BpeMeHH. [lrowmanno
MOAYVAL W TOAOBOH CJIOW MOA3EMHOrO CTOKA CEA3aHBI MeAay CoOOH
NPOCTHIM COOTHOLUEHHEM!

¥ =315M, (5.20)

rne ¥ — choii noaseMHOro croka, Mm/roa; M, — nnowaaHoil mo-
AYAb NOAEMHOrO CTOKA, J1/¢* KM% 31,5 — Koa(hbULMEHT, YUUThIBAIO-
LUHE pA3MEPHOCTD BETHUMH.

[MomMumo sBenHYMH MOIOYNA M CHNOHA noazeMHBI CTOK MOXeT OLITh
BHIPAKEH TAKXKE OTHOCUTEALHOW XapaKTepHCTUKONH — kosihghuiitiermom

HOO3EMR020 CIOK .

Y
K =-—100%, (5.21)
X
rae K, — rosPUUHEHT NOAZEMHOTO CTOKA, PABHBIH OTHOLIEHHIO O-
NOBOTO CNOA MOAIEMHOTO CTOKA (MM/roa) K roaosoi cymme atMocdep-
HbIX OCANKOB {MM/roa).
KoagdpruyeHT noa3zeMHOro croka (Mo CMbICAY) XapaKTepU3yeT Ty

yacTb (%) aTmoctbepHbIX OCaakoB, KOTOpas pacxodyercAa Ha HopMu-
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POBAHKE TIOA3EMHOTO CTOKa PACCMATPHBAEMOFO PANOHA.

HuTeHcHBHOCTL NOA3€MHOTO CTOKA B J10O0M 3EMEHTe NOA3eMHO
ruapocdepbl MOXKeT OLITL OXapaKTepH3IOBAHA TAKKE cporom 600000MeHa
H koahpunuenmon eodoodmena (I'.H. Kamenckuil)., Cpok somoobmena
PACCUMTBLIBAETCH KAK OTHOLWMEHHE TEOMOrMUYECKUX 34MaCOB MOA3eMHBIX
BOA pAcCMATPUBAEMOrO J1EMEHTA NOAIEMHONM rnapochepnt (oOLem
BOobLI — ¥, MY, KM3) K cymMMapHoMy pacxony (CyMMAapHblii MPHTOK K
MpaHKLIAM PACUETHOTO ZAEMEHTA HIH CYMMApPHLIH OTTOK Yepe3 IpaHHLbI,
M*/roa, kM3/ron):

t=-",ron (5.22)
H XApaKTepH3YeT MIMTEbHOCTD NEPHOLA (MHCIO JIET), 3a BPEMST KOTO-

POCC MOXET NPOH3OHTH NOAHOE BO30ODHOBAEHHE (IMMOJHBIH OAHOKpPAT-
Hbli{ BOAOOOMEH — OAMH LMKT BOADOOMEeHa) obbeMa FecsIOrHYecKnX

130 Hacre | NogaemHele Bogbl KaK ShemeHT ruapochepo 3emnu

3NacoB NOA3EMHBIX BOA PAaCCMATPHBAEMOro MEMEHTA MoAeMHEOI
ruapocdepbl 3a cYeT MPHTOKA MNOA3EMHBIX BOA K €70 TPAHULAM.

Cpor BOAOOOMOHL LEICTCA YIODHOI KO THUCCTESIHON SAPAKTCPUCTHKON APH fIe-
ODXCHAIOUTH  CRUBHEHIE HHTCHCHBHOCTH NPOIECCOR ABHREHH NOLCMHLIY RO (RO-
A0OOMCHAY 18 PRATHUHLIX eMeHTaEx Noasesioi ruapocdiepsl. OH, CTROMO TOBOPM, HE
RAPPKTCPHIVCT (PO, B KOTOPMIE 0D RITRILHO NPOM0RLeT NOAHOS BOMOBHOLICHIC
HOJUCMHBIY BOY, COLCPMNILIAESE B PUCOMATPHBASMOM ICMCHTE THAPOCPLI, NOCKO TL.-
Ky ]'IpH CTOAHONM CTPOCHHN MICYCHTD HATCHCHIHDCTE ABHACHHA HOUTISM ALY BOU1 1B
PA3IBIX €T MOCTIX MOXKCT DMTh paraitHOi. (THAKG CPOK ROAGODMEHIL NAPAKTCPH 3WCT
Ll Ly LWE R TCHSH Y KOTOMN O TAKUE I‘SU'_KTE'H'UES_?ICHI"[C HFHERIEICL TR MOARCT inUIISUﬁTH..
TR KAK CVSLMabite aeoe) i TOT NEPHOi OVIET PABEH G03eHY IIOIUEMHBIX BOT, COIEp-
ANUICMYCH B PACCRELPHEACAON xieselrre THApoCdepd, PacteTel ool BoGocdsieH:
BO BCOX CAVUBIN CLOCLKHL HPOHROANTLS L9 AJSMEHTOR NOI3eMHGH riapocipepel,
OFPAHHUCHH B, COTECMECHEBNH TPHB AN B DME KLY CONOCTABH M BIC [5UMETL
(00 BLEM PUCHCTHLIN S IOKOBY, NOCKQUIBKY [PH YCHORHOR DADUMPRKS 3MEMCHTE Hil PacieT-
Ll ECIOKI CPOE BOGOODMCHA HE S8BICIT 0DBe KTHBHOH  XapaKIie pUcTHkol HTCHCHB-
HOCTH ABHECHIH NOA3NHbX Bod {1 — 10 pu ¥ — O

Koaehbriwenm eodoodrena BLIPAXKACTCH OTHOLEHHEM

O S L
r %4 ! rosl (523}
H SIBASICTCA XAPAKTEPUCTHRKOH, KOTOpas INMOKA3RBACT, KAKAS YacTbh OT
CYMMAPHOTO OObeMa NMOACMHBIX BOL (%, AONH eaHHNUDBI) MOXKST BO3OO-
HOBHTLCA B TEUYEHUC 104 B PO3YNBLTATEe CYMMAPHOLO NMPHTOKa (OTTOKA)
IIOA3EMHDBIX BOA K MPAHHLAM PACCMATPHBACMONQ 2MEMEHTA,
FHlomori nodremuvix god. [1pH anwIH3e 3AKOHOMEPHOCTEN JBHKEH A

M "W bk F1e1 13 Fac il Pl 19T FLET TR rat o chaer MAaiaTT v Prrvoae1 e
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chepa) pacCMATPHBACTCS KaK CNOXKHAS CUCTeMA (COBOKYITHOCTL) B pas-
JHUHOH CTENEHHW @3GUMOCAH3IHHbY HOMOKoe nod3ermtivix 600 (CM. 1. 2).
Mpeactantenue o noTokax noazemHbix Bon pacemotpeHo IH. Kamen-
ckum, H .M. Xomxkubaersim 1 ocobeHHo noapotHo B.M. LUectakobbiv
(1979). B oTnduMe OT 3THX OpeacTaBiaeHHil Noa MNOTOKOM [MOAZeMHBIX
ROU OYAeM NOHUMATh OCPUHUMEHHDIE ECMECIHBEHHBIMU SPAHIWAMYE 31e-
AteHnt nod3eMrol cudpocibepsr ¢ edunbiM Hanpagdertiem (€AHHBIMU HATIPAR-
NCHHIMMU) deuycertisi nOdIeMubIN god.

B riaporcomnnastiike (BM, Wleerakon, FOK Tanvua) TenMui “NOTOR MO MHBIY
BOSET HCTIONLIVETCH Kak §ONee OBLICC NOHUTHC, NPHMCHWMOE K TI00bIM oBpasou olpa-
IIRICHHOMY  (BRULCART UMY ) GCAMSHTY 1100 5 0H Tiapocihepil. OuHako g sTos cryuae
NPAEGIBHCS TORGPHTL HE O HOTORS. b ¢ LTAHCORO-THAPOTHHIAMHUCCKOM  3ACMCHTY
NGO THApOCihepLI.

BCE‘ CCTECTRSHM B TPAHWUELL NTOTOXKOE AOA3IEMHELX BOA MNOAPA3ACTT-
TS HA TPAHMULL JIBYX THOOB! TAK HAIbIBACMBLIC HenpoHttidemsie tpha-
HHLBl, H3OAUPYIOLWHE CMEKHBIE NMOTOKH MOA3EMHbIX BON, H YCAOBHBIE
CCTECTBREHHDBIE TPUHHUDLIL, Uepel KOTOPBIe BOIMOXHO &3aumModeicnaie

TRaea 5. JAHAMWEA M PEXMM NOASEMHLIX BOJ 131

(HUTHUHE pAcXoaa) ABYX CMEXKHBIX MOTOKOB NonszeMubix Bon. EcreeT-
BEHHBE[MH HETIPOHHUASMBIMI TRAHHLIAML DOTOKOB SIBASHOTCH ﬁ’{)l’jﬂp{”-
r’)"{{'H#. Mo KOTOPERIMEA AHATOTHAHEEY TOBCPAHOCTHEIM  BOLOPUAIENAM 10~
HUMAKOTCH JTHMHUK ¢ HAHOONEeC BbICOKMM NONOKCHHEM 1IDBCPXHOCTH
NIUBEMHBIX BOA, PUSISTARRULIHE HOTOKKH C PASTHYHBLIMKA HANDPABIEH WM
ABHIKEHH, APEHbI, W [PAHHIEL (KOHTAKTHI) BOACHOCHBX H CTadopo-
HUHLIEE MbIX MOPOLL.

[PUHKUL BOZOHOCHBIX H CAADONPOHHLACMbBIX MOPOI $IBASIOTCA OC-
HOBHLIN THIOM MPHHL OTORL B PRSPeEE H peAkc IPAHALTAVH DOTORKOD
B 1AaHe (Mo NAoWaal pacnpoctpaHeHus). B donuvlwHeTBe caywacs
TPAHULIB [IOLA00HOTO TUMA HE SIEHOTCS ADCOATHO HETPOHHMUACMbI -
MH. H HCPE3 HHX OCYLUCCTRIAHCTCH R TPYAHSHTHOS 1&?321H£‘~IOJICﬁCTI%H€ FIL LN
CMERHLIX NOTOKOR NOUICMHABIX BOJ (CM. 1. &),

B KMeCTBE eCTCCTREHHBIX TPAHNL BTOPOTO THIA {C VCIOBHCM B3a-
HMOACHCTBHA ABRYX CMCKHBLIX TIOTOKOR HOIICMHBIX BDIL) ODLIYHO pac-
CMATPHBAKITCY rpaHMUbl TEONOIMYCCKHN CTPYKTVP, TEONOTHULCKHX
thopMandi, cyOPopMalid H JIATOMCHETHUSCKHUX KOMILIEKCOR TOPHbIX
HOPOA. TPasiilbl reOMOPOhONOrHUYCCKHY 3IEMEHTOR CORpEMEeHHON TIo-
BEPXHOCTH W Ap.

ﬂ CHH3 O MHUI'(}('}ﬁrJil'_HNM CUTCCTRERH MY [TRAHHLE HOTOROB AO3SEs LI 0 B 07-

CVTCTRNEN OETKOY IPeUe IR HBE O Iy 1y AU HHE HOHY THE om0k moa-

WAL RIY Iilﬂ" A HACTOMWEN: BPescHE DUNModIk3ve 1o FKIARHBIA {'}‘E‘I}'JH'SOM kilkK 'I'Cph!lrfll

CROBOT AN TR W EG . COVTeMmvIeT U0TKI NGOG LIRICHEY O THIEAY ceTeoT e HH Y
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TOTOROIE MOBCMNBIY BOL B MY COLODTIHCHHY (HOToRH |, 2. 3 1 4pviix nOpgukoBs).
Tlotamis o wecamomiorax, siescernmX pomowax noape (B, LHecrarkon) awamcsa &
SHAHTCALHOH MEP Y IoBH FVH,

Tudpodunamuseckaa cemka nomoxa nodzemustx 60d. [Ipy Hanuumn B
NPEICAEN PACCMATPHBAEMOIO NOTOKA ONPEREICHHOMO KOTHYCCTRa 10-
HEK ¢ M3BCCTHLIMH 3HAUCHHSMH NbDIOMETPUUCCKOrD Hanopa {(pHuc. 5.5)
TH TOUKHK (MK TTPOMEXYTOMIIBIC, OMPEICHACMLIE NYTCM WHTEPNOId-
LIHH) MOMYT ObITh COSAHHCHBLL MNIABHbIMA KPHUBBIMET THHMAMH — NrHL
paeioeo nanopa (H = const).

JdAnHni, MposeagHHLIC HOPMAABHO K JIMHHSIM PABHOO HAMOpPa., 0006-
HCHHO XOapakKTepHIYIOUIHE HANPUaBAC¢HHS ABHAKCHHHA NOACMHLIX BOO
15 JJAHHOM YMACTKE NMOTOKA (OT 0DAACTM ¢ DOALWMMH HAMOPAMH K
OONACTH ¢ MEHBLIMMW HATTOPAMM ), HAZBIBAOTCH THHUSME HIOKOE.

CHCTCMH BIAHMHO OPTOMOHATEHLIX JNAHHH TOKAa M JTHHWH PaBHOro
HANopa oGpasveT udpodunasuieckyr) CeTKY NOTOKA NOA38MHbBIX BO.
YUACTOK CCTKH, OrPaHMMEHHBIH ABYMS COCCAHHMH THHUSIMH TOKa,
HAZLIBAETCH AHMOEH ROKA.

Avefika, oBpa3oBaHHAS NPH OEPECEUICHUM NBYX THHHE TOKOB ¢
IBYMA JTHHHAMK PABHOTO HAMOPA, HA3LIBAETCH MIeMEHmMOoM THAPOAH-
HaMHUYECKOH CCTKH (pUC. 5.5).

132 Yacte L. Nopaemuble BOAb! KaK INEMEHT FHapocgepsl 3eMnu
/ ! Puc. 5.5. N'HapomMHAMHYECKAA CeTKA NO-

{ f TOKA NMOJICMHBIX BOR
/ J150 /| — NMHHUKM paBHOM HANopa, 2 — MHHUK

TOKOB, J — meHTa TOKA, 4 — TOUYKM € H3-
MCPEHHOR BeqMuudoil Hanopa (M) non-

e
*'\\:\%\'\X,\?@\ IEMHBIX BOA
\’ \\%’ ,:*; [lpH NOCTPOEHUM FHAPOIUHA-

>N /1a2] MHMECKOIT ceTKE HeoGxoamMo co-
»133 ?:740- 0A0ISHAE CACIYIOWHX OCHOBHDIX
K npasun {Iaeuy, 1983):
N 130/ 1} AHHMH TOKOB NPOBOAATCH HOp-
~ MANEHO K AHHHAM PaBHBIX HAMoOpoB,
/T30 | Tak uToBb! obpasyioLiecs SUelKH
{3NeMEHTb! CeTKH) ABASIIHCL B 00-
miods K POl 4 43 | #1304 \yem cayuae KpHBOTMHEIHBIMK KBa-

paTaMid HWAH NPAMOYTONMBHHWKAMH,
2} IMHMH PABHOIO HAanopa NpPOBOIAATCA HEPe3 OaHMHAKOBBIE THTEP-
patel Hanopa (Aff), kKoTopele BHIOHPAWOTCH MPOM3BONBHO COITACHO

sagucumoctd H' = oAH, tie H'=H_  (H H, .} — Hanopbl Ha

MELKE MAKC?
MMAIA Ay AG CUATRIRGAMAT AATAsTH mATAYal o — ULl-cTA IRAgaTLIy
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PTROAELF LN A VI T AR LA VIS T SWPAFIIAN I P DLW P WA Tuld Fy LA IRl L DIRFRITL/L T L

HHTEPBANOB.

rnﬂpDﬂMHaMM'—IeC}CBH CETKA ABRTAeTCd OCHOBOH nnda mpoBERAEHHAA

PACUYETOB CKOPOCTEH H pacxonos d)HﬂthauucrHHom notoka. B npeae-

JaX KaKIOro 3JeMeHTA CETKH (ACHTHI TOKA)
(H | H z)

V:f{'j——-———:}(.}’.

— g, (5.24)

H - H,)
Q=bpm >t = =bmK L, (5.25)

rag mj — MOWHOCTE NOTOKA B Mpaiciiax pacCMaATPHEAEMONS >NeMEHTA
CETKH WM NIEHTH! TOKA, M; H — LUIMPHHA IEMEHTA WIH NEHTHl TOKA, M;
OCTANBHBIE 0003HAYEHHI — B TEKCTE,

XapakTep achopMalid TMIPOAHHAMHYECKOH CETKH B NMPOCTPaHCTBE
onpeAeaseT TAK HA3LIBAEMYID CHIPYKIYDY HLIBMPAilioONHO0 ROMOKA.
EcrectBeHHbIE NOTOKH NOA3EMHBIX BOA B DOJLIIMHCTBE CIYUYaeB fIB-
AAQTCA TOTOKAMM mpexmeptsimy (APOCTPAHCTBEHHBIMH), B KOTOPBIX
rHApoaMHaAMHYEcKan ceTKa aedopMUpyeTcsl MO TPEM KOOpAWHATaM.
bonee mpocTeIMH MO CTPYKTYPE ABNAKTCA geyxmepubie {niockue) no-
TOKH, AAA KOTOPbIX NMPAHHUMAECTCA, YTO AedrOpMAaLMA rHAPOAHHAMM-
YECKOH CETKM MPOMCXOIMT B OCHOBHOM MO ABYM MPOCTPAHCTBEHHDLIM

Tnaea 5. QMHaMHKa U peXXMM NOAIEMHBIX BOR 133

koopauHaTaM. [lpu 3TOM NOTOX, paccMaTpHRAEMbIH B pa3peie, Ha3bl-
BACTCA mpoduuaenbir {NAOCKOBEPTHKANBHBLIM) K fIOTOK, paccMaTpHBac-
Mblil B Maave, — AIaHoebM (MAOCKOTINAHOBEIM). B TOM cayvae, ecnd
JAHMHHHA TOKOB (Cﬂ&,ﬂDBﬂT&ﬂbHO, H THHHM PABHEIX Hal'l()pDE) pacrona-
raloTCa NapanfieibHO APYr JApPYLY, AOTOK Ha3blBAETCHA RAPAAICALHBIM
(rockonapatnenbHbiM). [lpy pacnonoXeHHH JTHUHHA PABHONQ Hanopa
B BHIE KOHLEHTPHUYECKHX OKPYKHOCTEH TMOTOK HAalLIBaeTcA padudis-
HoiM (PAaTHaNbHO CXOASWMACA, panHaibHO PacxonAlMACA},

BOABUIMHCTBO CTECTBEHHBIX MAOCKHX NMOTOKOB ABMAKOTCA NMOTOKA-
MH CTOAKHOMN KOHd}HI’)’pﬂLlHH, H TONBKO HA OTASJIBHBIX YHACTKaX, 0C0-
BEHHO YacTO BOJM3H UCKYCCTBEHHDIX COOPYKEHHH (KAHATbI, CKBAKHHDI
M Ap.), OHH MOIYT ObITh CBEACHBI K Mapa/ilebHBIM WA PaaHAILHBIM
MOTOKOM.

B nnaHoBbix MOTOKax (MAOCKHWX B MAaHE) YYMTHIBACTCA B OCHOB-
HOM JedQOopMauHA JHHHH TOKA B MIaHe, 4 B BEPTUKAILHOM CEYEHHH
(B paspesc) NOTOK NPUEHMACTCA MJIOCKONAPA/UIENbHBIM. JTO AOINYCTH-

MO TNABHBIM O0PA30M ANA NOTOKOB QOABWIOH MPOTSAKEHHOCTU, AJIMHA
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KOTOPBIX 3IHAYMTENBHO MPesbIIIAET WX MOWHOCTE (YCa0BHO > 3m),
HTO MO3IBONACT HE YYUTBIBATE M3MCHCHRA HANOPOB NO BEPTHKANH.

B nnockosepTHKanbHBIX (MPOdHABHBEIX) POTOKAX YYWTHIBaeTCs
TOTBKO AS(POPMALIMH JIMHKI TOKA B BEPTUKANLHON TIOCKOCTH (B pas3-
pe3e), a4 B (14aHE NOTCK NPUMHUMZETCH TUIOCKONapaiensHbiM. [1py
3TOM LUMPHHA NPOHHUALHOMO noToka (#) odblYHO OpHHUMAETCH paB-
HOM | M.

Pexcum nomokd ONPEALIACTCH H3IMEHEHHEM IEMEHTOB MOTOKA
(cetku) Bo BpemeHH. [lo xapakTepy rUApOIHHAMWYECKONO peXUMa
NOTOKH NOAPA3ALIAKTCA HA CAAUUDHADHBIE, KEQIUCMAUHOHADHNE N He-
emaruonaprvie. Cmauuoraphorii (YCTAHOBHBILMMHUCA) HA3LIBAIOTCA
MOTOKH MOM3EMHbBIX BOL. 3NEMEHThI KOTOPHIX HE MEHANOTCA BO BpeMe-
HH WK 3TH HU3MCHEHHA ABAAKTCA HECYLUECTBCHHBIMH. Keazucmayuo-
RAPHBIME — NOTOKH, B KOTOPEIX BO BCEX TOMKAX NOTOKA M3MEHEHUE
HAMOPOR NOA3ZEMHKLIX BOA 324 PACCMATPUBAEMbBIH MEpUON (Af) IPOUCXO-
AMT C OAHHM 3HAKOM H H3a GIHY H Ty K€ BEAMUUHY, B CBA3H C 4eM
KOHDWIypauKra rHgpoaHHAMHYECKON CeTKH ocTaeTcs 083 M3MEHEHHA.

B GonblMHCTBE CAYYAEB PeXXHM eCTeCTBEHHLIX MOTOKOB MOA3EM-
HblX BOI ARNSSTCA HecmduuonapHbiv (HEYCTAHOBHBILHMMCA), NOCKONL-
KY JAeMCHTbl NoToka (KOH(HIypauus riapoiuHaMHUYeCcKol CETKH) B
TOH WJAH MHONH Mepe HIMeHsAoTCd BO BpeMeny. OJHAKO BO MHOMMX
CAYYasiX 32 KOHEYHbLIH (PacyeTHBIA) NepHOd BPEMEHH PEXKUM ecTe-
CTBEHHBIX MOTOKOB MOA3EMHBLIX BON MOXET pacCMAaTPHBATLCH B Kadye-
CTBE CTALMOHAPHOTO HAK KBAZHCTALUOHAPHOTO.

134 Yacre |, Noaszemubie BOOR Kak SnemeHT ruppocepsl 3emnn

Bonpocot k crase 5

L1l

[. Duaempaionnsiis nomor. lowsmus > pacexod nomora™ . edurit -
HbHE pacxor nomoka . U eRopocie ihianmpanue” . Oedcmenne s -
HAR CKOPOCIML datiicenits Rodzeaisix god™,

2. Hanop i nanopasiit epadienm. flvesonempuveckay avicoma (Y o

PACCMOARNUE 0 NAOCKOCIU CpUsHerus (7).

Qoprbt BbIpANECIIN OCHOSHUZO 3aKOHG (DUABMPUUUN O puexody

ROMOKE, COHNUHHO0 PACXO0Q RORIOKG 1 CKOPOCIRL (DUIMPatil.

4. Hongmue *nposodurocns” (godonposodumocms, Koxpduiuenm
GOOORPOBOGHMOCIN) RAGCG,

5. BepXruit”™ u  HUNCHUN HPeOe.ol APHMeRUMOCnG 3aKona Jupcu,

6. Tlowamue “pewcin nodzennsx eod” . Ocrogrote MUl DeXNCHMA.
Doprot GLIPUNCCHUN PEFV.IBIUIMOE PEHCUMHBIN HALLOOCHLTT.

7. Obwiutr euidd Vpaererius GOONO GAAdicd iemermd nodieMuot -

movaihone o
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JAAL I rOE

8. “Modyae™, “caoi” u “Koschupuenm” nodiemroco CmoKd, T CPoK
rOJOGOMEHE 1 " KIDerm eodooimena” .

9. {udpodunantseckds cemua nomora nodsemustx god. Tuner nomo-
KOR NO3eMR6Y 600 110 CIHIVKHPE U PDEHCUMY,

Firaea 6
KJIACCHPHKALIHA [TOI3EMHBIX BO/A

MMomsemrbic BOAL! SIBTIOTCH CIOKHBIM NPUPOIHBIM OOBEKTOM, Pa3-
JHYHA KOTOPOTG (YCI0BHS 3STUHIA, (DHBHYCCKHE CBOHCTBA, CYMMA
PACTBOPCHHBIX BEIIECTR M HX COCTAR. MPOHCXOKACHEC H Ap.) OnNpe-
ASJAOTC KOMIVICKCHBIM  BIHAHUCM MHOPHX JIPHYHH H MOTYT OBITD
BBIPAXKCHBL YpesBblitiing pe3ko. HonobHoe nonoxenne onpeneaser
JHAMHTEAbHBIE TRYAHOCTH KAACCH(DHLHPOBAHW KAK PASTHYHBIX TH-
OB NOL3CMHLIX BOL, TAK H MPUPOAHBIX {((DH3HKO-TeorpahHyeCcKHX,
rEONOrMISCKUX H Ap.) YCIOBHH, ¢ KOTOPbIMHU CBs3aHO (OPMHPpOBAHHE
OAPEICACIHBIX THNOR MoazeMHbix Bod. MiMenHo nootomy, Hecmotps
H& MHOTOMUCACHHBIE NONBLITKH, AC HACTOAWEO BPCMEHN He pa3pado-
TAHA eAHHAd KAaccHPHKaUHsl THIOBR MOA3EMHBIX BCGA, KOTOpas Obl
CBABLIBATA PA3AUUMHDLIC TUNBI MOACMHBIX BOI {COCTABR, CROHCTBA W
Ap.) ¢ KOMILIEKCOM NPUPOAHBIX QAaKTOPOR (VCAORWAR), ONPEACTTIOLUIHX
(POPMHUPOBAHHE NOA3EMHBLIX PO OJaHHOTO Turna, B ¢pasu ¢ »THM B
THAPOTEONOTHYECKOH AUTCPATYRC HCAONLIVIOTCH TAABHBIM ODPasOM
HACTHBIE KIACCHM(PUKAHH, NPH COCTARACHHH KOTOPBIX YYHTHIBACTCA
OIMH {MIH HEeCKONBKO BAMIKHX MO CMBICAY) NOKAMTENL, XapakTepH-

Mnaea 6. Knaccnpwkauwa noasemMHuIX BOD 135

IVIOUIHA BHUIEACHHBLIE HA 3TOH OCHOBE PATMUHEBIE THNH (NOATHITEI,
KJACChl W AP.) MON3eMHLIX BOM.

K uneny Xopowo paspubOTAHHBIX H LUHPOKO HCIOAL3YCMBIX KJIAC-
CHOMKAUMA OTHOCUHTCH: ) KNAcCHDUKALMK IO BEJIHYHHE MHHEPa-
AH3AUMH (CYMME DACTBOPEHHBIX BCUIECTB), 2) KNaCCHOHUKALIMHE MO
XHMHMCCKOMY LOCTABY ., ¥YHMThIBALWHE ORHY WNH HCCKONLKO TPYITT KOM-
NOHCHTOB {MAKPOKOMAOHCHTI, MHKPOKOMOOHEHTH, FA30BLIH COCTAR
1 ap.): 3) no eMneparype (*C); 4) no Tvny BoAOBMCULAIOLLLMX TOPOA;
3) N0 YCAOBHAM 3aeratHud, 0) Ne NPOHCNOAUCHHI, 7) 110 THIY T'Hi-
POTCONONHUCCKHX CTPYKTYD. 8) NO YCAOBMHM (BO3MOMKHOCTHM) HX HC-
LOAL3OBAKHE UCA0BEKOM H AP.

OuHH W3 3Thx KNacCHMKaUHE (1—3) YMATHBAOT COOCTBCHHO pazimii-

HEH COCMART 1 ceotiemg NONEMHBIX ROT (DATTHMUHRIX THIOR MOMIEMHRIX
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300). FIpHMephl TakuX KiacCudHkaumil pacemotpenst 3 . 4. dpyrue
(4, 3) oTpaxaeT Kedakpemaoic yro6ua POPMHUPOBAHMA MOAZCMHBIX
BOA. ONPEACNsicMBIE TUMOM BOAOBMEMAKOWMNX NOPOA HITH CTPOCHHEM
M NOAOKCHHEM OAHHONO WAPOreOnorHYCCKoro 3J1eMeHTa 3 paspese
noaseMioi ruapocdepnl. TpeThi (6, 7) 0000WEHHO YUNTBLIBAKOT pPas-
JHUME KOMIUIEKCA YCNOBHH W NpoueccoB, OnNpencieHHbBIM 0DpasoM
MEHAIOLLMXCH B TCUSHHC MIHTENBHOMO OTPEIKa IEONOTHYECKOH HCTO-
PHH (cM. 1. 9, 10).

Mo muny sodoemewiaromux nopod NOAZEMHBEIC BOAbI NOAPAZACTAOTCH
Ha nepoesie, mpetguriaste u Kapcmoesie (O, Melinuep, A.M. OByuHHK-
Kok M ap.). B nanHoM chaydas KaacCHPHKALMA yYHTLIBAET MMABHbLIM
0OpazomM MOPOMETPHIO M B MEHBUICA CTENCHW TEHE3MC CKBAXKHOCTH
FOPHBLY TIOPOI, YTQ B PELUAOLICH CTENSHW ONPEAETAST BEAHUHHBI W
pacnpeaesieHHe GHIBTPAUHOHHBIX H €MKOCTHLIX CBOHCTE H, CACAOBa-
TeNLHO, MPOUeCehl PMABTPALMK, BOACOTAANY Nopoa M Ap. [Mpu Hanu-
UHH B NOPOIUC HCUKOABKHX PABHO3HAYUHBIX BHAOB CKBAKHOCTH (4TO
ONPEACISISTCS] MALLE YCIORHO) MOIYT ObITL BLINENCHDLI BOALL RIPCHILHHO -
AOPOBHIC, ROPOGO-MPEILRHbE, MPeUUHrO-Kapemoase W Op. (CM. T1. 3).
OTHOCHTENBHO PeXe MCNOAbL3YCTCH KaccHBuKaumnsd, yYUTLIBAOLLANA
MHHEPAIOTO-XMMHUYECKHI1 COCTAR TOPHBIX MOPO0 C RbUIEREHHEM TIOA3EM-
HbIX BOA TCPPUIEHHBIX OTAOKEHHH, KAPOOHATHLIX, TATONEHHLIX H Ap.

HeeMOTpst Ha TO 4TO KnacCHPpMKALMS TIOA3EMHBIX BOA MO THOY
BOAOBMELLAKIMY NOPOA (BOAB NOPORLIE, TPELWUWHHBLIC, KAPCTOBLIE)
HCTIONB3VETCH LLIMPOKO, OHA ABJACTCH VCIOBHOH, NOCKONBKY HE yUM-
ThIBAET TCHCTHUECKHC OCODEHHOCTH POPMUPOBAHHA CKBAaXHHHOTO
MPOCTPAHCTBA B PAIIHUHBIX THOUX [OPHBIX NOPOLIL.

13 kavecTre COBCTREHHO MOPROHGIY THIED NOTRMHLIY PO ODLIMHO PACCMATPHEAKTCA

BOAN,. CBHIAHHDIC © PHNIBIME OCUEOMHLEI M OTACKCH M. ChlHake no THNY CKBAA-
HOUTIE K HOPORBIM BOTIM RO S60Th 0 HECC IR TAKKS BOAR. CHIEIHHBIE ¢ NHTHOH-

136 HacTe |. MNoa3zeMHbIE BOAL KaK 2NEMEHT rMapochepnl 3emnn

UHPOBAHHBIMH OCALOMHBIMY NOPOJAMA., COXPAHHBUIMMH NEPHHYHYIO MTOPUCTOCTH
(MeCUAHHKHY, ANeRPOAHTH W Np.), € ONpeaeaeHHBIME THAAMH KAPDOHATHLY TOpO,
BYJMKAHOMEHHbIMM MOPHCTBIME NOPEAAMH W AP, TpelldHHd CKERKHOCTD (TPCitlMHORI -
TOCTb) CYUIECTREHHO RO-PRHOMY (DOPMHPYETCA (H pacnpeaengeTcs B IPOCTRUHCTES)
B NOPGIAX OCATOMHLIN WK MCTUMOPPHUSCKHY H MAarMATHUECKHY W Ap.

B cBs3u ¢ 3TUM MpH M3yYeHHUH NPOLECCOB (HOPMHUPOBAHHUA U pac-
OpeaeneHrs PILTPAUHOHHBIX M €MKOCTHLIX CBOACTB BOAOBMELLIAFOLLMX
nopoa Hx ApaBHABHES PACCMATDHBATE B KAYECTES pPayVIHYHLIX THNOB
npUPoorbIX uasmpauuonssix cped (TaK HAa3biBacMbie Teo(hbUNLTPALIMOH-
Hbi¢ Cpelbl) (CM. 1. 3).

KJ"IHCCHC])HKHLIHH AOIICMHEIX BOO MG YVOA08uAM 3A4¢2adHx OCHORBRAHA
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Ha BbUIENEHHH THNOB MOA3EMHLIX BOA, pa3MMUHI KOTOPLIX (COOCTREH-
HO pasfHyMe YCI0BAH UX 3aneraHusg n QopMUPOBAHWA) CBH3AHLI C
pAazntHUHBIM NOJQXKEHHEM B REPTHKANABHOM paipese MNMog2eMHON ria-
pocepbl {(CM. TN 2), C pa3nHMHBIM THIIOM CTPOSHUH THAPOTeQNOrH-
YECKOro paspe3a H B ONpeacaeHHOH Mepe ¢ pasiHudeM COCTARA BOJO-
BMELIAIOIINX Nopon (THAaAMK cpen).

OCHOBHBIE PaziMdus YCNOBHIA 3aneraHHs NMOI3¢MHBIX BOS CBA3aHbI
¢ HATMYHEM JABYX THAOB TUAPOreQ/OrHYSCKHX pa3peloB; paipe3os,
CNOMEHHBIX CNOUCTBIMA TOALIAMH OCAaA0uHBbIX AOPOA, H Paspesos,
CITOKEHHBIX HECTOMCTBIMH (MACCHBHBIMH) MarMaTHUeCKUMM W MeTa-
MOPQHYECKHMH NOPOIEAMH,

B xauecTse pa3pe30B OpOMEXKYTOUHOIO (NEPEXCIAHOMO) THMa MOryT
PACCMATPHBATLCA paspe3bl, CACKEHHBIE MOUIHBIMH TOALWAMH JTHTH-
(pHUNPOBAHHBIX ¥ MHTEHCHUBHO NHCAOUHPOBAHHBIX OCAIOYHBIX NOpOa
rOpHO-CKNagyaTeix obaacTed. B paspesax nonoGHOTO TUDAa yCNoBHA
JANCTAHMA TMOAEMHBIX BOA, KAK NPAaBHIO, TAKXKE ONPEeaeAstOTcs pas-
BHTHCM TPCLWIHHOBATOCTH PA3MTHYMHBIX TCHETHUCCKHX THIIOB. OﬂHﬂKU
HANHYHE CNOUCTOrO CTPOCHHS, XaPaKTEPHOrO AN OCALOHHBIX MOPOL,
B psile CTYYaeB CYLWLECTBEHHO BAMNST HA YCAOBWS 3ANCraHHf H (op-
MHPOBAHWUC NOACMHDBIX Bod {(¢M. 1. 1),

['MaporeoNorHyeckoe pacufeHeHHWe TOALl CAOHCTHIX OCATOYHBIX
AOPOA OCHOBAHO HA BBIICAEHWH B BEPTHKATBHOM pa3pe3c OTHOCH-
TEILbHO 0DOCODASHHBIX EMEHTOB, CAOXKEHHBIX MNOPOIAMH Pa3Horo
COCTABA, UTO OMPEeACASsIeT 3aKOHOMepHble (NOCNOHHEIR) H3MeHeHUR
PUABTPALIMOHHBIX ¥ eMKOCTHBIX MApAMETPOB FOPHLIX NOPOA, & TAKKE
PazNHYHYIO CTCNCHE H3OASUHH CMEXKHEIX BOAOHOCHBX HHTCEPRAAOB
paspe3a (HanuvKe cnabonpoHULIAEMbIX pa3IenoB).

B kau¢crTBe OCHOBHBLIX CTPATHMHKAUMOHHBLIX 3EMEHTOB TAKHX
PA3PEI0RB ODLIHO pAaCCMATPHBALOTCH, BOAOHOCHEIC H CJI&GOHPOH HLAC-
MblE C70H, BOOJOHOCHbLIE 2opu3onmbi W CTA0ONPOHHLAEMbIE pasdersromue
nAQCMbi, BOAOHOCHLIE KOMIACKCH H CNADONPOHWLIACMBIC pa30dersiouite
moqign (Tabn, 6.1).

Mnaes 6. Knaceudmkauma nogsemMHuIX BOR 137
Tadage 6.1
CTpaTUOMKAUMOHHEE SAWHALILI CRONCTHIX MTUAROrEONOMMYECKNX Pa3pe30s
(OcHOBHOE THO- TaKkCOHOMHUECKHE IHHHIL MAPOTEONOTHMECKOTO
POIHHAMMYECKOE pa3pe3a (NOPAAOK eaHHHI)
Noapa3ieneHne
paipesza [ 1l 11| v
Ninaporeono- BoaoHocHaxH BonoHOCHBIH BonoHocHwi | BoaoHocHHIR
CHUCCRKHIA ITAX CEDUA KOMMACKE, cnabo- FODH3IOHT. CION. cnabo-
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NPOHHUACMBIA
CnoM

CnaGonNpOHKH-
UACMBIA [ULACT

MPOH AT MAA
T

DNEMEHTAPHOH TAKCOHOMMYECKOH €AMHHLIZIA THAPOreONMOTHUSCKOM
CTPATH(PUKALIMOHHOW LWIKANbl ABMETC GodonocHbiid (crabonponuiae-
Mbii) CA0H, B KAUECTBE KOTOPOTO pacCMaTpUBATCT BOAOHACHIWEHHbI i
CcAOH TOpHBIX nopod (0CaIKoB), OAHOPOAHLIH B NWTOIOro-gGauuUanb-
HOM OTHOWEHHH H XaAPAKTEPH3YIOLLHWACA B CBSI3H C 3THM €IHHBIMH
{HAN OAV3KMMH MO 3HAMEHHID) (PUALTPALHOHHHMHW CBOHCTBAMH. B
CNOKHO MOCTPOSHHBIX PA3PE3AX ¢ BKAHHUBAHHEM CIIOEB HA KOPOTKHX
PACCTOSHHUAX HAPALY CO CTPATHPHKALMOHHOW egMHHNel “chnoi” pac-
CMaTpUBaeTca OOBIYHO MOHATHE BOAOHOCHARA (cirabonmpoHuilacMas)
aunza (MLE. Anvroecknid, A.C. Paddyenkos » ap.). [lo cpoeMy cMbiciay
BOAOHOCHBIA (¢1abONPOHHUASMbII) Cnof ABNMETCS CTpaTH(hpHKALMOH-
HOH €OMHHHECH “AOKQIBHOIO” pacYfieHEHHMA U MOXKET ObITb CTPOro
BolAeSeH TONLKO B paspe3e KOHKPETHOH CKBAXHHbLI WAW OTpaHHUYEH-
HOIO Y4acTKa TEPPHUTOPHH.

OCHOBOH BbLACACHHA KOHKPETHbIX BOAOHROCHBIX (¢nalonpoHKuac-
MbIX)} CNOEB B CAOKHO NOCTPOEHHOM pa3pede ABNACTCA eguHCIBO Ao~
Aoeo-haypansiozo cocmaeq Nopoa. B aToM cMbicie OpH pacWicHEHHH
pa3pesa MOXHO MOBOPHTb O BbUIEACHHH CAMOCTOATENBHBLIX (JaXe CMeX-
HBIX} BOAOHOCHBIX CIOSB FAJICUHHKOB, MECKOB, H3BECTHAKOB MAH Cha-
OONPOHWLAEMBIX CJIOEB [HH, MEprejei, THATOMHTOB W ap. BaxHo
TAKXKE OTMETHTDb, YTO IaXKe NPH BbUICNCHHU B CAMOCTOATEIbHDIE CAOH
OTAKEHUH €AUHONO JIUTONOTO-(PALUHATEHOTO COCTABA KaXKABLIH KOHK-
PETHBLIH CAOH MOXET OBITh OXAapPAKTEPU30BaH €IWHBIMHA HJIW UIM3KH-
MH 3HAYEHHAMH OCHOBHLIX HAPOTEOMOMHIECKHX MAPAMETPOB (NOpHC-
TOCTb, KOIGPHUMEHT UALTPALMMK U AP.}, CTPOTO TOBOPA, TOTBKO 114
OrpaHHYEHHOro MO MIOMAAH “JIOKAABHOTO” YYACTKA.

CreayioliMmMH Mo 3HauyeHH 0 (Gonee KPYNMHLIMH) TAKCOHOMUHYECKH-
MM CIHHHUAMH CTPaTHOUKAUMOHHON WKANb ABAACTCA G0GOHOCHbIN
2opu3onm W crabonponuyaemsiil niacm,

Bodorocusui 20puzonm (BONOHOCHEIA TE1ACT) NMpEACTARIdeT cOOOM
MOHOCJIOW 3HEYHTEJAbHOH MOLLHOCTH HWJIM CHCTEMY THMAPaBIHYECKH
CBA3AHHBIX BOMOHOCHDLIX CAOEB ¢ OMNPEACTIEHHBIM IIOIMAAHBIM pac-

138 Yacte . Mopzeuudble BoALI KAK 3NEMEHT ruapocthepbl 3eMnu

OpoCTPpaHCHKMEM H CIHHBLIMY YCITOBHAMHE 3ACTAHHA ITOOICMHDBEX 13040,
EavHcTBO yCaoBHit 3aneraHus NoaA3¢MHBIX BOI IPEOYCMATPHBAST M0-
AOKEHHUE BOLOHOCHOTO TOPH30HTA B ONpele e HHOM HHTepBATE paspe-
34, 4 TAKKEC HAMHYHMC MCTKO BBIPAKCIHBIX CHAGCIPOHHLASMBIX KPOBIK
M NOACLIBLI (CRODOAHOH NOBEPIHOCTH IPYHTOBLIX BOA M cnaboBoLo-
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NPOHHUAEMOH [IOUOWBLI), M30NUPYIOILHX PACCMATPHBACMbBIA TOPH3ICHT
OT CMEXHBLIX BOAOHOCHBHX TOPH30HTOR (BOIOHOCHDBIX CHOEB) Pa3pel.
o croemMy CMBICAY “BOAOHOCHBIA TOPHIOHT HRIHETCS NCMCHTAP-
HOH TUAPOTeOAOrH ICCKOH EAHHHUEH PErHOHAILHOA CTPATH(HKALIMH
Pa3PC3d, TAK KAK €00 BblAENeHHe BCeTEl NPSAYCMATPHBACT HC TOJBKO
[PAHHLEbI B PA3PE3E. HO H H3BECTHOE WM NPCANQAATASMOE TIOIOAKES-
HHE I'PAHHLL FOPHIOHTL B OUTAHE (OAOUAAHOE PacnpocTpiaHeHne). Tpu
TAKOM BBUICACHHUH ONPEASIIONM [IPH3HAKOM HBIHETCS 2HOpdetl -
HEeCK0e eOUHCIRED JOpU30HME (CUCTEMBLI THUAPABTHYECKH CBSI3OHHBIX
CNOEB), BAKHEHILHMH NOKAZATCNL KOTOPOro — OTCYTCTBHE BHYTPH TO-
PU3OHTA BBIACPAAHHBIX CAA00MNPOHHUAEMBIX CJIOEE. BTOpLIM NOKATd-
TeleM TUAPARIHMCCKOrO €AKHCTBA HHTEPRANA PAIPEIA, RLIICASICMOTO
B KAUECTRE BOAOHOCHOMO COPHMIOHTA, HRJINSTCA €10 OMHOCUIMCAbHUS
H30ASHS OT CMEKHBIX BOAOHOCHBLIX TOPH3OHTOB (CI0EB), T.€. HATHYHE
OrPAHUYHBAIOILHX (PA3Lessioix) CnabonNpoHLAeMbIX NIACTOR.

B cBa3H ¢ 3THM HE BBIACIAIOTCA B CAMOCTOATEIBHLIE TOPM3OHTHI
CIOW, XAPAKTCPH3YIOLWIHECH TONBKO CYLLECTREHHBIMM (DalIMANBHO-RH-
TOMOTHYCCKHMH OCODEHHOCTHMH: MECUIHHUKH, WUIBECTHIKH H IpyTrHe
nopoabl THAPAB/IHYIECKH HE Pas3ofLUEHHBLIC ApYT OT APYra, Tak Kak B
ITOM Cyqae Dofee rpaBuabHO FOBOPHTE O ABYXCIOHHOM, TPEXcnoi-
HOM H PYrom CTPOSHHH MAAcTa (ropH3onTa).

B kauccree cradonponigemoo raacma (pA3nensoWni TIacT) MO-
AET pAcCMaTPUBATLECH QIHODOAHLIF CAOH CRAGONPOHUUASMCH NOpo-
Abl 3HAMHTEALHOH MOLIHOCTH, HAH CIIOHCTBLIH NMNACT, B paspese KOoTo-
poro pesko (3HauuTenbHo donee S0% cymmMapHO MOWHOCTH nnacra)
NPeodAASAKT CAAbONPOHULACMBEIC Nopoadbl. TakHM 0Dpa3zoM, B paspe-
3¢ KOHKPETHOrO ¢niaGonpoHHUACMOrO Nnacta MOryr ObiTbhb BbLIACACHLI
OTAEABHEIE Pa300LSHHBIE BOLOHOCHBIE CAOW WIH JIMH3bI, HO obllee
npeofnafsaHue cRaGONPOHHUAEMBIX NOPOL ONPEASSET BBICOKME 3HA-
UCHHA CYMMAapPHBIX (DMABTPALHOHHBIX COTIPOTHBACHHI MAACTA B e€p-
MUKAI6HOM HATIPABICHHH.

B paMkax reonorMueckoi CTpaTH(HKALUMK pPa3pesa IACMCHTBI “BO-
JNOHOCHBIA TOPH3OHT K “caaGonpoHuuaemMblii MIacT” MOTYT OTBeYaTh
Pa3NHYHbIM HHTEPBANaM, OAHAKO MPH CTPaTHIPAMHYECKA HENpepLIB-
HOM CTPOCHHH pa3speda OHW Ydle BCEro COOTBETCTBYIOT MHTEPBANY
APYC—NOABAPYC (CBHTa—IIO0CBUTA).

Mnaea 6. KnaccnuvKauna noaseMHbIX 8OO 130

B KaUeCTRC c0donocioet Komutexed PaccMATPHBAIOTCA HECKOIbKO

CMEAHbLIX BOAGHOCHBIX FOPH3OHTOR paipe3a NpH HATHYWH YCTAHOB-

JCHHOH MIH NPEANOIATaeMOl THAPABIHYCCKOH CBATH MEXIY HWMH
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{HATHUHC JHTONOTHUCCKHX OKOH, YHACTKOB JOKAALHOMG pa3MulBa Cla-
DONPOHWIICMEIX HACTOR M MIP.) WAKM, UTO BLTpeuaeTcs Gofiee vacro,
CAOHCTASA TOTILA JHAMHTCABHOH MOLWHOCTH C TNPEHMYLIECTBEHHBIM
PABBHTHCM BOUOHOCHBLIX MOPOI, B Paipess KOTOPOH MO YC/IIOBHAM €e
CTPOCHHS ipesKasl alMAIBIIAA HIMEHUMBOCTD QCABKOB HA KOPOTKMX
PACCTONHMAX, OTCVTCTRHC BBLASPAUHHBIX CRADONPOHHLIACMBIX NA4CTOR
H T.LY HE MOIYT ObITL BLIACACHEB! IHAPARBIHYCCKH 000CcoOReHHbIE BO-
HOHOCHDBIC TOPH IOHTDLI.

Takny eOpa3oM. K HIPH BLIACACHHN BOUAOHOCHOTO KOMEUICKCA OIHHM
H'2 BIKHCHIHX MOKA3ATeNe i TUKKS SIISIETCS 1ENIMHe 28Ipaatiineck ott
CostAE NAACTOROH CHCTEMDE. (MHAKO 1B OTAHMNHC OT BOIOHOCHOIO FOPH-
SOHTHA, TAC OTKPBITad FHAPABIHYSCKES CRA3L MeXAY BOROHOCHBIMH
CAOSIMH BOTMOAKHA NPAKTHUCCKH OOBCEMECTHO (i3 Mpencnax ncel nao-
HEVIH PACSIPOCTPANSHHA ), B PA3PC3IC KOMILICKCH N0A0GHAsE CBA3L Bee-
FF1E0 HPOABISICTCSN AOKADHE W3-34 CTOKHOTO YCPLUOBAHHA BOIOHOCHbBIX
H CANDONPOHU IS MBIX CITOSE I HATHYHE CIAaD0NPOHKRIEACMBIX NJ1AC-
TOR, H3OAHPYOLIAN FEL OTAENILHBIX YUACTKAX OTIPEACIEHHBIC WHTEPRA-
AL PP BOIOHOCHLIX OTAQKCIHHHA KOMNACKCA,

Haiuume niske 3ampyiHeHHOH THAPaBTHYCCKOH CBAZW MeXAY BO-
ACHOCHLIMW CAOUMH (H TOPH3OHTAMH) KOMNONCKCA OMNPEaensieT OD1LKi
NUPKTEP THAPOAHIAMHKH €10 paspesa; o0ULHE 3IKOHOMEPHOCTH pac-
MPCACACHIHS HANOPOB MNOM3EMHBIX BOI (B NPCACTAX ONPeAcNeHHOH
ILIOULATH  pACNPOCTPAHSHHA ), 1TON0OKCHUC O0AACTCH NUTAHHA H pas-
FPY3IKH, ODLLHE HATIPABASHHS ABHKCIING HOABEMIIBIX BOM H OP.

B cusian CO CNoXHBIM CTPOCHHEM PA3PE3a U HATMYHMEM clabonpo-
HHIKICMbBIX CNOER 8 OTIKSKEHH M KOMIJIEKCA MOTVT ObITh XapakTepHb
BCCBAE CYLLECTBCHIBIE, HO, KAK MPABHIO. MNABHLIE (GC3 PE3KMX CKau-
KOBY H3MECHEHHS MHUHCDATH3ALMH KU XAMHUECKOTO COCTABA MCA3EMHbIX
BOA B BEPTHKANLHOM HANPAaBIeHHHU. B TO ke BpeMst AN OTNOXKEHMH
KAaKAOIO BOJAOHOCHOID KOMIMIEKCR NPAKTHUECKH BCErla XapakTepHa
eUHGH HAMPARIEHHOCTh H3MEHEHHA MHHEPLNHIAUNKW H XHMWUYECKOID
COCTABA NOA3CMHBIX BOA B MNNAHE (RO MJOWMALNA PACTIPOCTPAHEHMHS).

Takum 0Opa3oM, OCHOBHBIM NOKAZITCIEM K BbUCACHHIO CTpaTidgiM-
KALMOHHOH €AHHWUUBI “BOJOHOCHBIH KOMTUICKC ABISACTCA eo0uACHeo
Yeioguit opMuUpoeania Rod3eMHbX 600, CCAW NOHHMATb NOA THM T0-
AokKeHHe oDAacTed NUTAHKWA M Pasrpy3kH, OCOOEHHOCTH TMIpONMHa-
MHUCCKOIO peXHUMa W IBUKEHHSA, VCINOBHH HOPMHPOBAHHA W pacrpe-
AeNCHHS (EMHHBIE 3AKOHOMEPHOCTH HIMEHCHHA 1 NJaHE W B paspesc)
BCIMSIMHBI MHHCPATH3ALKMH K XHMHYECKOIO COCTABA TIOA3EMHBLIX BOA.

140 Yacte |, Mopzemusie BOALI KAK 2NSMeNHT rmppecdepsl 3emau

Kak rMaporeoaorvueckoe nmoapazacfieHHe paspe3a OCATOUHOro vex-
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712 BOJOHOCHBIH KOMIUVIEKC OHMKE BCEro COOTBETCTBYET CAMHHUE “reo-
norwvieckas cybdopmaunsa” (natepaibHoMy psly cyOdopManmnil) u
crpaTHipadHUeCKHM ¢OMHHUAM “apyc—oTaen”.

B kauectse ceabonponunigemeix TOMW {pasnendiollMe TOMLEH) pa3-
pe3a MOryT pacCMAaTpPHBATBCH MAH OAHOPOIHbIE MAACTHI CABONPOHMH-
UaCMEBEIX [OpOAn 3HAYHTEIBHOH MOLLIHOCTH, WIH CINOHCTLIC TOMNWMH, B
paspese KOTOpBLIX PE3Ko npeolbnamaloT C1abonpoHHUAEMBIC NTOPOabL.
B ¢dopMmanHoHHbIX paaax nmaat@opMcHHOIO THNA MOAOXKEHHE cnado-
OPOHHLAEMbIX {pa3acNsIOLEMX) TOJIW CBA3AHO, KakK NpaBwio, ¢ pac-
NPOCTPAHEHHEM OCAIKOB MOPCKHX [JHHWUCTBIX, KPEMHHCTO-TEPPHTEH-
HEIX, TMNC-aHTMAPHTOBBIX, JIATYHHBIX, COACHOCHBIX CyO(popManni v
Ap. BoAOHOCHBIH KOMIMAEKC ¥ cnaoMpoHKUAaeMasa ToNla ABASIOTCS
CHOBHBLIMHA CTpBTHd)HK&LlHDHHhIMH COIHHHUAMHA TIpH pPerHoHa bBHOM
rHAPOreoAOrHYSCKOM pacuJICHCHHH, BBIMOMHIEMOM B LIETOM 115 pa3s-
pe3a KPYilHbIX CTPYKTYPHbBIX 3JIEMEHTOB 3¢MHOE KOpPbI.

Ha y4acTkax BoIKIAHMBAHHA H JaMELIeHMA OTNOXEHHA CRAaBONPOHHLAEMEIX pPa3-
ASNSOWMX TONW H FIACTOBE NPH BOIMOMHOM THAPABNHISCKOM 83AMMORSACTEHH
CMEXHEIX HHTEPELIOE PA3IPL3a BLHIUACTCHWE BOAOHOCHLIX KOMIUJIEKCOR NMPOHIBOLAHTCA,
Kak MAPUBHAQ, MO NON0KCHHK OCHOBHBIX CTPUTHIPAMHUECKHX CAHHKMLL TlorobHoe
pACHIEHEHHE HMCCT ONPEACNCHHEE THAPOTSOAOTHUCCKHE CMBICT MPA CYUSCTBCHHO
PATIHYHOM CTPOSHMH WHTCPRMOE pPA3Ipein, BLIASIACMBEIX B CAMOCTOATCMEHEIS ROAO-
HOCHBIC KOMILNEKCEI, HAH SBAMETCH YHETO YCNOBHbIM.

Haubonee kpyrnHbIMH ¢AHMHHLUAMM CTPATHPHKALUMOHHOH THAPOreo-
JIOPHHECKOH LWIKANbL SIBHIOTCA 6000HOCHbE CEPlii, B KAYeCTBe KOTOPLIX
MOIYT ObITb BblAg/EHBl KPYMHbIE CTPATHIPADHUECKH OAHOBO3PDACTHLIE
(B WHPOKOM MHTEPBAJIEC) MEMEHTLL pa2pesd OCAROYHOIO 4Yexnd, xa-
PAKTEPH3YIOWMECA NPEUMYLWECTBEHHBIM PACNIPOCTPAHEHHEM NOPOR,
onpeneneHHoOro AUTOMOriveCcKorge coCtTara MAKW TEHE3IWCA. B 3Ttom
CMBICNIE MOXKHO FOBOPHTL O BBIAENEHWH B Pa3pese 4dexia BOAOHOCHEBIX
CEPHI MPEUMYIISCTBEHHO TEPPUIEHHBIX U KAPOOHATHBIX NMOpPOId, MOp-
CKMX H/JAH KOHTHUHEeHTANBHEIX OTIOXeHHH GI'[pE,[I.EJ'IEHHDI"O BD?.]J'ECT‘H,
YYUTBIBAS NMPH 3TOM HE TOJBKO PATHYUA JIMTOAOTMYECKOTS COCTaRa,
HO H OCODEHHOCTH CTPOECHHH BBIACICHHEIX MEMEHTOR YeX14 B NAaHE
H pazpe3e.

Bodorocras cepus pacCMaTpPHBAETCA OOBLIMHO KakK CTpaTWHMKaUHOH-
Hblif 3MeMeHT “cBODOAHOrO™ NOJb3OBAHHA O3 YEeTKOro onpeacneHHs
DGU.I.HK rHaporcQIOr4CcCKHX NpPH3HAKOB CC BRIAC/ICHHA. B rHapoaH-
HAMHYECKOM OTHOLWIEHWH pACUICHEHHE pa3pe3a ¢ BolACICHHEM BOAO-
HOCHBLIX CEPHMH NMPAaKTHYECKH BCeraa fgenfercs YCIOBHBIM, TaKk Kak
JIOO0H KPYIHBIA CTPATHIPAQMUYECKH COAHMHBIA MHTEPBA HExXIa ualte
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BCETO SGBMIETCH CAOKHBIM COYETAHMEM BOLOHOCHLIX H CAABONPOHMLIAe-
MbIX 2/1eMEeHTOB §0J1ee BHICOKUX NOPAIKOR,

CTpoeHUE paIpe3oB CIOUCTBIX OCATOUYHBIX Nopos onpelefifseT Bo3-
MOKHOCTb BHAENSHMSA 30€Ch TONbKO TPeX THUMOB NOI3EMHbIN BOMI, paz-
JHHHBIX RO YCAOBUAM 3A3€2aHid, K KOTOPbIM OTHOCATCSA. 8odbl 30Hb
agapaiuid, (POPMHUPYIOLLHECS B BEPXHCH HCHACBIWEHHON 30HE FOPHbLIX
nopoa {cM. T1. 7), epyvHmoesie €odbt — NEPBLIH OT MOBEPXHOCTH 38MIH
BOJOHOCHBIit TOPM3OHT, BEPXHEH TPAHMUEH KOTOPCro ABASETCH CBO-
OONHLII YPOBEHL BOSLI (BEpPXHAA IPAaHHUA 30HBEI NOJHOrO HACLILLE-
HHA, CM. TA. 2}, mexcnaacmossie BONbl, CBA3ZAHHbLIE C BOMOHOCHBIMUN
COPH3CHTAMH, 3A7E€TAONIMMH MEX1y ABYMS ¢AabonpoHHUAaeMBbIMHM
nnactamu (Tabn. 6.2).

Tadauua 6.2

Knaccuhukauma noaseMHLIX BOR NO YCNOBUAM 3aNeraiMa W CocTasy
ECAOBMEILAIOWKMX NOpoa (TUAY CPelbl)

Tun THre NoazeMHUMX BOA
pHALTPALHOHHOH 0 YCIOBHAM Né COCTABY BOAD- Hpumedanne
Cpean 3a0eranua BMEILIAWMX NOpo
Bonbl 30HBI
CeAHMCHTOMEHHKE | (3PALIHY
NOPORLIE Cpeltbl I'pyHTOBLIE PO | [lOpOBLIE —
Mexnnacroesie
BOBIL
Boabl 30HBI TpelHAHHEE, NO- B BepxHecii 30He pe-
a3paummy POBO-TPZLLUHHHBIE | TMOHAMBHON TPeLLH-
I'pyHTOBLIE HOAB | 1B TPCLHIMHHO-Kap- | HOBATOCTH — 30HA
CTOBLIE "BLIBETPHBAHHSE ™

CeaumentoreHipe | Mexknnactoesie | [nacToso-TpeuHH- | B cnaboauncnounpo-

TPCIWHHHEIE K BOIbI HbIE, MIACTORLIC BAHHBIX OTIOXKEHNAK
KAPCTOBBIE Cpelbl TPEILIMHHO-KAPCTO- | ODNATPOPMEHHOIO
Bhbigt Uexma
Boauw aokatoHEX [ TpelWWHHHBIS B vHTeHCHBHO BMC-
30H TPEWHHOBA- JNOLHPORBAHHBIX MOpo-
TOCTH JaX TOPHO-CKALAYA-

' ThIX cOaacTe

Bonbl 30HBI TpelwHHHbIE B BepxHei 30He pe-
AAPATHM MMOHANLHCH TPeLIH-
[ PYHTODBIC BOIBI HOBATOCTH
Mirmatuyeckue M | Boabl nokane- TpsilHHHBIE {Tpe- | B 30HAX TeKTOHMYe-
METAMOPDMUECKNE | HBIX {THHCHHO- WWHHO=-AHABHBE} | CKRHX HADYUWICHHHA, B
CPELLb AOKAILHEIXY 30H 30HaX meTaMopdo-
TPELLHHOBATOCTH TEHHOM PAYINIOTHE-
HHAl TOPHBIX NOpoa
U ap.
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142 YacTe . Tlop3emHbIe BoObl KaK 3NeMeHT rugpocdepbl 3emnu

B ruaporeoflorHYeckHy pa3peiax. CNoXEHHbIX MaccueHbiml (HECTO-
MCTLIMM)} TOPHLIMH NOPGIAMK, BCAHUHHBE H XapakTep paclipeacieHHsl
B MPOCTPAHCTRE ¢MKOCTHLIX W (MABTPAINOHHBIX CBOHACTB, o Chenoka-
TEALHO, M MOMOKEHHE BAAOHOCHLIX H CAADONPOHHLUACMBIX SNEMEHTOR
Pa3pesa onpeaenqoTes B OGIIEM CAYHAE PABHTHCM TPCLWIHHORATOCTH
PASAHYHE Y TCHECTHUCCKHX THHOB (M. Tabu. 62) B coorBeTCTEHH C
FTHM THAPOTEQIONHUECKOE PACILICHCHHE PAIPCIOR 3TCIO THMA QCHO-
BAHO HA BRBLIACASHWH TAK 11A3LIBAEMBIX BOCOHGCHBIX 30H IMPRIIIHOBIINOCITIY
(A.C. PaGuciikos), Mcxonsn w3 npeictasaciiiin o npaneccax popvHpo-
BAHHA TPEUIMHHON CXBAXIIOCTH TORHBIX MOPO1 OOLIHO NPEIYCMATPH-
BACTCA BLIACACHHC TPEX OCHOBHLIX THMOB BOIQHOCHLIX 30H TRCLIHMHO-
BATOCTH, NOMICMHLIC BOALBI KOTOPLIX MLCHIT CYWSCTRCHHO PASiaHtIHLIC
YCJAOBHS 3a0cTaHHs (hOpMHPOBAHHAY 1} PCrHOHNILHASN 30HA 3K30-
CHHOH TPENHHOBATOCTH BEPXHCH YACTH MACCHBOB CKATBHLIX MOPOIL
{(30HO "BbIBCTPHUBARKATY, 2} NTHHEAHO-TOKAILHBIC 30HBI TPCILHHODBA-
TOCTH, CRKIMHBLIC ¢ TEKTOUMUCCKHMH HAPYILEHHSIMH PA3THUHOMQ THIA,
3} NOKAMLHBIC 30Hb] MOBBLILCHHOIT TPCILUHHOBATOUTH H ODBOAHCHHOCTH
BHYTPCHHAX (LTYDOKHX) MacTCi MACCHBOB CKANbHBIX NOPOA.

[Tpy pervonanbHBIX HCCACTOBAHUWAX KPYIHBIX MACCHBOB PACTIPOCTPA-
HCHMH KPHCTATIHIECKHX NMOPOA B CBI3H ¢ OTCYTCTBHEM TAHHBLIX O NO-
A0ARCHIEH OGBO,EI.HEHHI::IH JOH TPCUIHARHEIX BOO {K[}OME BEPXHCH SJOHDI
BLIBSTPURAHHA )} THAPOr€OAOTHISCKOE PUCUNSHEHHE YalLe BCere Nnposo-
ANTCH NYTEM BLLICACHHS BOJIOHOCHLIX KOMIIEKCOB NO CTPATHUIPAdIH-
UECKOH TIPHHATASKHOCTH TOPHBIX 110POL. Takoe pactLICHEHHT HMMCCeT
ONPCASTICHHBIA CMBICA, €CNH NOPOILt RBUEENFSMBLIX CTpaTHrpadHyc-
CKHX NOAPA3NEReHHIT UMEIOT PATHYHBI NTHTOIOrO-NCTPOrpaddHycC Kl
COCTaB, HO ¢ FHIAPOAHHAMMWYECKOH TOYKH 3peHHA (YCNOBHA 2allera-
HHA NOAEMHBIX BOA, PHILTPALHS 11 AP.) YALLE BCCTO HBASETCH YHCTO
VCIODHbBIM,

Monkirkn pazpadotat Oonee oOWHe KNACCH(PHKALHH NOA3EMHBIX
B, MOTHOCTLIO OTPAKAKILWLHE OCOOEHHOCTH COCTARA M CBONCTB ITOTQ
CNOKHOIO NPHPOAHOTO O0OLEKTA, & TAKXKC PA3HOOOPA3He yCAOBHH ero
pACOPOCTIPAHCHKMY, 3AaNeraHHA H [])O[)Ml»tpOB'EIHHH., CBA3ZL C I'CcOfiordye-
CKMMH CTPYKTYPAMKH H THITAMH BOLOBMELLAKLWIHX NGPOL, NpeanpuHu-
Maanch A M. AKepMmyockim v A A Koseipessiv {1928). B.W. BepHaa-
cktm (1936), M. I1. Canaperckunm (1939, A M. OpunHHHKORBIM {[949),
H.HU. Toactuxuaeim (1954, (956), E.B. [Tunnckepom (1983} » npyru-
MM MCCNEaoBaTeNsIMKu (Tabn. 6.3). CpasHeHHE 3THX KAACCHPMKALWA
NOKAJLIBAET, YTO OHM AOCTPOEHB! MO-PAZHOMY KAK B CMBICTe BbLaemeH s
(HA3BAHHA) OCHOBHBIX KAACCH(PHUHPYCMBLIX MOIPA3ICACHHH, TaK H B
CMBLICIIE HX XAPAKTEPHCTHK. B TO Ke npcMsl 1axe guUeHb NOApPOOHLIE H
CNOKHO NocTpoeHHbR Knaccudpukaunu (Hanpumep, B.H. BepHanckoro,
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AM. Opurnnukopa, @11, CagapeHckoro) He AaOF NOAHOMO nNpei-
CTABACHHA © KAACCHPHLUHPYCMOM 0OBbeKTE (XMMHUMCCKMEA COCTAB NOA-
ICMHBIX BOA, MHHEPUIH3ALUH, CBASL C TEONOTHUYECKHMH CTPYKTYDAMH
Hoap.). ITO NOJOKEHHE OHPEHENSET HCOOXOAUMOCTL AANbHE HUIMX HC-
CNCOOBAHUN AT pa3paboTKH €RHHON (0DWEH) KAacCcuhMKAUWH Toa-

JCMHBIN BOJL

Fard it

Knaccwpukauns nopaemioix bop A.M. Opupnnmnrosa ( /949)

i

OcHoBHBIE
THIIBI

[oxTHnL

Ocobsie THOLI

BOAB B MOPHCTHIN
ropubIX NOpPoIAX
(ROpoBLle BOOLIY

BOUb B TPEIHHOBATHIX
FOPHBMX TIOPONAX
(TDENIMHINBIE BOTGLI)

BOIM DAHOHOB
BEYROH MEPRI0TRI

Bovtis sobit
oAl

FEorirentbe o)
bororHBle BeALI
Bepxosoika

Bon rksipos n
ONIPHCTS HCCKOR
(15 NIVCTLI )

Buocel necnnnay
ALICCH 1 K1
(HOOCPERLH Mopen)

JIOKQABIRIG 1B KOPLI
BLIBCTPHEEITIHA TRCILH-
HOBATLIX FOPIRIY ITOPOEL
Boas mepxuero CpeHi-
POBAHNGTOY FRIEN k-
KIPCTOBAHHBIY  MACCHBOR
BRomnl KO I ORE S
LIOTOKOE 11 1TV ODDCKUNH

Boulnl eaTe k-
HOTO L1081

[ pPyHTOBRRIL
150y L bl

ACLFIOBIGLTRH LI ORI
Bodw pernwx Teppac
Bttt AP LA IKOBI-
UTNEREY OO O HITH
Booit dorroriaim-
L ILEILEY OT. RO HHE
TR L=, MeEH-, OO0 -
MOPCTHIAY CCHEHO-
FOLIEH T QDY
HEOQMACHKWA)

Bodm Kop shiser-
PHIBNINE KOPEHHX
OTICRACHIT

TPCILHHHLIC PPYHTORLIC
KOSILE KPXOILIH KOPC TN
HOPOA 1T OCHOIGTHEL (-
BOBLIX TOTOROL

FLIC TORG-TPCHIH HH b

H TP W H O T TORLIC
ROl OUILIOMH LIS OT60-
HCHMI

Kﬂ]’H:'I'DHIJI(.’ L MaCCH -
B KIPOOUATHEY nopog
{it Tk FHNTCCHIOUHBIX
U CCEICHOCHBIX)

A Me s OTHLIY
BOL

Mo mepaon-
HLIE BB

APTCHIOH-
CEIC RO

Bonn apTe saHck iy
GacCeelion 1B neeya-
HUY TCRWCTIN )

Bount apresnaHeKux
CHA0N0E (13 MOHOKAH-
PLCIBHO CHLIC RO LY,
NRCUHO-TITCY HH k-
LIS CHHTON TIPeLrop-
LEY PAHOHRE)

Boav APTCINMICKHY
CHCTCM (B TIMICTAX, Mue-
CHEOA O WTOKOY TPt -
HOBATBIX TOPHBIX OO
KilpL"J'ﬂHL‘J—] PCLILHHEIRIE
BO b

Berlbl 30H 1CKTOHIUE-
CKHX Pa3puinoR

Bodlr apTeHaAHEKNY
CKJIOHDRB (R KParBbly
PACTHA MACCHROR HHIPY-
FUBHPIX TIOPOA)

MonsiepuioTHe
HCAbI
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144 Yacre |. MNofsemHbe BOAbI KaK 3nemedT ruppoctdepol 3emnmn

Bonpocst k 21a6e 6

|, Flpunuuns 2u0poceoto2udecko?0 pacHaeHenis CAoUCHbeX pa3pesos
OCAOOUHBLE U MPEUHHOBAMBIX CKAIBHBIX ROPOa.

2. flonamus “eodonochuili cron’, “eodonocksiti 2opizonm’, “eodo-
HOCHBII Komiaexe”, “3000HOCHAS 30HaG mpeitnosamociid’, RpLiti-
HHNbI BLIOCACHUS.

3. Kpacouwpuxauus nodzeMusrx 800 no muny @oopeMewmouux nopoo
i RO YCAOBUAM 3AN€CAHUA.

4. 3qqeM, no SauIEMY MHEHWIO, HYWCHBI KAACCUDHKAUUN HO03EMHBIX
600?
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Hacrp GOPMHUPOBAHME

PA3THUYHbLIX THUIIOB
IMMOA3EMHbLIX BO/J

[MonsiTe “POpMUPOBAHKME MNOA3EMHBX BOL~ HBIACTCA HCKIHYA-
TebHO €eMKUM. OHO B ODWIEM CAy4a¢ BKTIOMAST: YCIOBHA 3ajieraHdA
(raybuHel, pacnpocTPaHEHHE) MOL3EMHEIX BOLA; CBS3b C ONPpencneH-
HbIM THTIOM TeOJOTHYECKOW CTPYKTYpPbl M MOPOJAMMH OTNpeIcAeHHOro
COCTaBa; YC/IOBMS NMMTAHMS, OBHXCHMA W pasrpysku. GopMUPOBAHHE
CI)H?.HLIECKHX CBOMCTB U XHMHUYECKOTO COCTABA BOIBL, XdPAKTEP H CTE-
MEHb AaHTPONOIEHHOrO BO3OcHCTBHAS. B 3aBMCHMMOCTH OT TMNA nod-
3€MHbIX BOA (CM. rA. ©6) 3TH YCNOBHA H XapAKTEPHCTHKH SBJSIOTCA
PATTHYHBIMM.

Traea 7

TPYHTOBBIE BOAbI
H BOABI 30HbI ADPALHHH

[ PYHTOBbIE BOAbE M BOMbl 30HLI A3PALIMKM 3AMTEralOT B BepXHEH YacTH
reoOrHULCKOrQ paspesa; oT NOBEePXHOCTH IeMIM A0 IYOMH nopsaka
200—250 M, pexe Ooneswie. B ¢BA3H ¢ 3THM ycaoBHS WX HOpPMHpOBa-
HHA Hapbonee TECHO ¢BA3AHBI C KIUMATOM TEPPHUTOPHM, penbedom H
NoBepXHOCTHERIMH BOAAMMN. KPOM(':‘ TOrG, B COBPEMEHHBIX YCNOBHAX HX
(hopMUpOBAHHE, KAK MPABMIO. B ZHAYMTENbLHOI Mepe onpeleaseTcs
HaIHYHEM PA3THYHbIX BHAOB aHTPOMOICHHOMD BOIASHCTBUA.

7.1. Boabl 30HbI aspaunn

[(rﬂll RI [ M FaNR R P L R o b AR R R F-Y Y RN e eexdl - oo L Pt | IJ‘\.]ul AINATT A e nar™™
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HAChIWEHHA, HA3BIBAETCH BEPXHAA YACTb pa3pe3a 3eMHOH KOpbl, orpa-
HHYCHHAA CBEpXY NOBECPANHOCTLIO 3EMJIN W CHU3Y CBODOAHOH TIOBEpPX-
HOCTBH TMOA3ZEMHBIX BOL NEPBONG BOAOHOCHOTO TOPH30HTA. MotHocTb
3TOW 30HbI M3MeHsgeTea npakTHueckd oT 0 ao 200—250 M u Gonee
(c™. . 2).

146 Yacte Il. GopmupoBaHme PazNUUHBIX THNOB NOA3EMHBIX BOR

B COOTBETCTBHM C €€ HAZBAHHEM (30HH HEMNOAHOTO HACHILWEHHA)
CBOQOAHOE NMPOCTPAHCTEY B MHHEPATBIIOM CKEAETE MOPOoil 30HBL Apa-
LMK 3ATMOAHCHO SLACTHMHO BOAOH {CBABAHHDLIC BOALI, KAOHLAAPHbLIC,
CBODONHBIC TRPABHTAULMOHHLIC, BOAA B BHIAS napa, 1e1) H YWICTHYHO ra-
JAMH MPEMMYILECTBCHELO aTMOoChicpioro npoicxoxieHus, Tlpu 3tom
BJECKHOCTEL MOPOA 30HLL ADPUHH B MIaHe (OT YYaCTKda K YYACTKy}), B
PU3PE3C H BO BPEMEHH (HO COIOHAM TOOL U B roAbl PAIHUYHOH BOAHO-
CTH) MOXKET MEHATHCH UPLIBLIYAHHO CHIBHO: B ODLICM Clyuae oT
YPORHS, COOTRETCTBVIGHIETD MAKCHMALILHON MOTEKYISIDHOW BiIarosw-
KOCTH (B YCIOBHSIX APMAHONH 30HBI BRAXHOCTRE NOPOA 30HBI A3pallui
MOKET OLITL W MEHBLIE 3HUEHUR O ). A0 3HAEHHI, COOIBETCTBYH-
ILHX NOAHONMY Hackliwerunio (W, ).

YpOBCHB BALKHOCTH NOPOI 30HBLI a3PaluvH M ero UIMEHEHHA B
PAZPCIE GMOPCACTAKOTCS 3 NEPBYKY OUCPCAb CTENCHBIO VBTAAKHCHHA [O-
BEPXHOCTH e (NepHOAL BHIMTAICHH aTMOC(ICPHBIX OCAAKOB, Be-
CEHHCC CHETOTAUIHHC, OPOWEHHC H Ap.) 1 NPOHULAEMOCTLID 110poa
JOHBL A9PULIHA. OMPeaensioluei yenoRHs NMPOCIUHBAHWI BOJLI UEpPed
MORCPXHOCTE 3EMIH M CKOPOCTL €€ NEPEPACNPEACIcHHs B pa3pesc. B
CROKY OUCpelb NMPOHHUBAEMOCTL, COOGTHOMEHHE PA3THUHBIX BHIONB
ROABI M, CHEAORATENLHO. RTLKHOCTE HOPOL B PEWAOLIEH CTENEHW ON-
PEACASIIOTCS TAKKE COCTABOM [OPOA 30HbL A3PallMH (FUSUHKKIL, NeC-
KH, CYTICCH. CYTTHHKH, TPCIUMHORBITBIE FLIH 3aKapPCTOBIHHEBIE NOpOOLI.
NOHCTBIH Pa3pes 30HbI A3paudy W ap. ).

[IpH 3TOM SKCIHCPHMEHTAABHO YCTAHORICHO, YTO TIPH HHCXOMS -
HEM ABMAKCHHWH (MPOCAYMBAHHK) CBOOOAHBLIX TPABHTALUNOHHBIX BOA
Hepes HeHAChIIWeHHBIE MOPoIbl 30HbLE ADPAUHH HX NPOHHUIEMOCTDL CY-
IECTBEHHO HIBHCHT OT RNAKHOCTH H MOAKCT DLITh BLIPRKEHA Cleayio-
WHM CODTHOLICHHEM:

i TrE i
K=K,W" (7.1)
o P " PRy - .
rue h'h — ROOPOUUHEHT QUILTPALMH NPH MOAHOM HAaCkiweHHd W7

W = W/W, = — OTHOCHTeNbHAsl BIRKHOCTL MTOPOE 30HBI A3PALHM!
n=3—4 (lectakos, [981).

B YCAOBUAX 30HBI APALHH, CMOKEHHOH OTHOCHTENILHO CITA0OIpo-
HHLIREMBLIMH NOPOIAMH (CYICCH, CYMIHHKH). C& NPOHHMUACMOCTE U
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VCIIOBRHH ABHMMKEHKWA NOO3CMHBX BOO B TOM HAM MHOW MEPS MOTYT
ONpCaAcadThCH CKBAAHOCTHID, (I]D]:JMHD}’K‘J[LLEHCH B CHM3HK C [RIESBNTHCM
KOPHEBOH CHCTeMBl pacTeHHH W AearenbHOCTLio AKHBoTHbIX (ML.C. Tlaw-
KOBCKHH 1 ap.}.

B HcHaCbhILWEHHEIX Nopodax 30HB A3pauHM ABHXKCHHWE TEOAICMHDBIX
BoA MOXOT OCYIMCCTRAATLSH OBHAKCHHOCM T[EIDGOGDHBHDH, PBEIXNOCESA -
JAHHOH BOAbLE W OPYrUMH nyTAMU, OOHAKO ¢ TOUKH 3PEHHS B3aHMO-
ACHCTRHA NOA3ZEMHbIX BOA 30HLI MOJMHOMO HACBILEHHS] ¢ MNOBEPXHOCTHIO

Fnasa 7. NpyHTOBbLIE BOAM W BOAbI 30HLI a3paulH 147

MMM B KAVMeCTRS GUCHORHBIX RHAGE ABHWACHHS BOOEI YEPe3 IOHY a3pa-
UMM OObIUHO PACCMaTPHBASTCH BEPTHKAILHBIA BAATONEPEHOC, OCY-
LUCCTRASIOWHIACS MOL JIEHCTBMEM TPARHTALIMOHHLIX K KATHLISI PHO-
copbLMoHALIx cri (IHecrakos, Kau. 1981).

OAHHUM BHAOM TAKOIO BEPTHKANBHOIO BAATOIEPSHOCA HARIAETCS!
HHCXGOAH WSS IBHACHHC CROOOIHbIX MasiTauoOdH LI BO4 {ﬂpDCE’l‘JHBﬂ-
HHC) OT MOBEPXHOCTH 3eMJH A0 YPOBHA MCPBOTO BOJOHOCHOIO TOPH-
30HTA, POPMIPYIOLLEE HHPHALTPRUHOHHOE [IHTAHHE MOAZCMHBLIX BOML.
ﬂ,p}’ﬂi Mo — NOABCM MOAZEMHBIX LG MO CHCTCMC KATIHANHPOL OT Ypob-
Hfl BOAOHOCHOrO FOPH3O0HTA A0 MNOBEPXHOCTH JCMAN € NOCJSAVIOLLHM
HCTEAPCHHEM (PA3IPYIKA IPYHTOBLIX RCA HCOXPCHHEM ~ CM., HHXe).

Mo venosram 3a02MHUA W OCOBCHHOCTIM BOAHOMO peXUMa B Pas-
PE3E 3OHBI #@3PAiIMH 00LIMHO BbIAERSIOT TPH XAPAKTCPHBIX TOPH30OHT:
NOA3CMHBIX BOA. BOALI HOUBEHHOM CAOS, BCPXOBOAKY H BOLbI Kanwi-
AIpHO#E Kaiimel (pue. 7.1

- - s [
rloeadz e [hozqa |10 45 [wttile
Puc, 70 Crena SWICTUHNN THNOR NOASCMITHA BON SOHBL @2NLITHE
{— 1opoaL OB IPALHE, 2 — IPYHIGBOIO ROAGHWHOTD MOPH3oHTH, F — cnuabo-
HPOHHLACN LS IOpOoi, & — TOUBCHHBIE CHOE, Y — YpORCHL MMYHITOBLE BOY 1
KA U4 kit A — eneomoi K
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TAMrEREEESETELIEIMIEL BLLEE ELTELES B rarsaemesaay

Fopizonm noveernsix sod hopMupyeTcd B CAMOM BepxHel uacTu
pazpes3a BDAM3IM OT TMOBEPXHOCTH 3CMJH, MOLWHOCTL €r0 Yallue BCero
HM3IMEHSISTCS! OT NEPBLIX ASCATKOB CAHTHUMETPOB 10 [—1.3 M. pexe 60-
nee. CTENCHb HACBIIMEHHS NOUBEHHOMO CAOS M PeXHM MOUBSHHOW
BAATH ONPEACNSIOT S MHOTUMH PakTOpaMy (BbINAASHHWE XKHUAKWX aT-
MOC(DEPHBEX OCAAKOB, CHETOTAHHKME, OPOLICHHE, TAsHUE CE30HHO- HAH
MHOTOJICTHEMEP3BIX AOPOA, KOHICHCALIMA, ACNAPEHHE W TPAHCMHpa-
LS W Ap.), B UENOM BECBMA H3IMEHMHBbIMH. [1epeyBRNAKHEHHBIE NOYBLI
OBLILIHO (POPMHUPYIOTCST HA VIACTKAX HErNyOOKOro 3aneraHHid rpyHTO-

148 YacTte ll. PopmupoBadne pasnuuHbIX THROB NOA3EMHLIX BOR

BblX BGA (rOPHM30HTOBR BEPXOBOAKH), [AE YPOBEHL KAMWIASIPHONW KAHMbI
NOCTOAHHO HAXOAWTCS B Npeaefax nouBeHHoro cios (cM. puc. 7.1).

B ¢Bs3K C MUKpOarperatHoH CTPYKTYPOH MMOYB, BbICOKHM COAEP-
aHHEM OpPraHUKH W APYTUMHK (PaKTOpaMH B NOUYBeHHOM cnoe dop-
MUPYIOTCHA MPEeHMYLLECTBEHHO MPOMHOCBA3ZAHHDBIE, PHIXJIOCBA3AHHBIE H
KANKUILTHPHEIS BOALI, B NCPHUOIL HHTEHCHEBHOIO YBAAAHCHHA NOYBCH-
HOrQ o — CBOOOAHbBIe TPABUTALHOHHBIE BOIbl. OCHOBHLIM BUAOM
JBHAEHHA NOYBEHHBIX BOA ABIAETCH BEPTHKANBHBLIA BNAMONepeHOC
noa AcHCTBHEM KANWBIPHO-COPOLUKMOHHBIX M TPABHTALLMOHHBIX CHA
(MHUABTPaUKA, ucnapeHue). B 3HAMUTENbHOH CTENEeHH pekKHM ro-
PHU30HTA NOUYBCHHLIX BOA CNPEACTSAETCH TaKXKe pacxoAoM BOObl vepes
KOPHEBYIQ, CHCTCMY PACTCHHMI € NOCACAYIOUIEH TpaHCITHpalUWeH (B 3a-
BHCHMOCTH OT HANTHMYHA H BMAA PACTHUTEABHOCTH, CE30HOB TOAa U Ap.).

Bepxoeodicoli HA3LIBAIOTCA NOKANBLHO PacnpoCTPa@HEHHbIE W, Kak
APABHIO, HEMOCTOAHHO CYLWECTBYIOIHE {CE3IOHB OCHOBHOM YBIAMKHE-
HH3, MHOTOBOAHbLIC FOAK W T.A.) CKONJIEHHMS CBODOAHBIN TPABHMTaLIMOH-
HblX BOO, (POpMHpPYIOLIHECd H4 NPOCTPAHCTBEHHO HEBBIACPXKAHHBLIX
“BOAOYNOPaX” B NOpOAdX 30HBLI a2pauMi, BbiUIE YPOBHA IPYHTOBOTO
BOACHOCHOrO ropu3oHTa (cM. pac. 7.1). INonobHble Bonoynopbl MoryT
ObITb CBA3AHBL ¢ HEBBIAEPAAHHLIMH OTHOCHTENBHO MAJTOMOLWHBIMMH
APOCAOAMHU H JIHH3aAMH CAaBoNpOHHUASMBIX [0poA {CAHMHEL, CYIMHH-
KH), TOPH3OHTaMK NOrpeGeHHbIX NouB, rnopojaMH CE30HHOMEpP3noro
cnost (CMC) v ap. PopMHpoBaHHe BEPXOBOAKH HaHboaee THIIWYHO
IS TEPPHTOPHH CO JHAMHTENBbHOW MOLIHOCTBLIO 30HLI aspalui (UeHT-
PIbHBIE YACTH MEXAYPEYHBIX MPOCTPAHCTE, MPEAropHble PABHHHBI,
ApHIHbBbIE PAAOHBI € FNYOOKMM 3a1eraHMEM VPOBHA TPYHTOBBIX BOM).
Mpu 310M HaUGoOee BRAroNpHHTHLIE YCAQBHH 0OPA3IOBAHMHSA Bep-
XOBOAKH XapakTepHbl A8 YYACTKOB C OTHOCHTEILHO MHTEHCUBHLIM
HHOHABTPAUMOHHBIM [THTAHWEM, CBA3AHHLIX C MUKPOMOHWXKEeHHUSIMU

pen b{?(bﬂ . OpOoWwaeMEMH MACCHBAMMK, YUACTKAMN cﬁpoca HMH CKanH-
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POBAHHA XWIAKHX MPOMBILLTEHHbIX OTXOA0B H T.J1.

B 3aBHCHMOCTH ©T HCTOUMHWKOB NHUTaHWA (MH(pPHIBTPALMA, KOHISH-
CALMH, OpolleHue, COPOC NPOMBILLIEHHBIX OTXOI0B W [p.) BOAHLINA pe-
AWM H NEPHOLB! CYLIECTBOBAHHS [OPM3OHTOB BEPXOBOAKH MOIYT ObITh
pa3zanyHbiMH, HCTOILEHME 3atacoB BOALI B FOPH30OHTAX BepPXOBOAKH
{pazrpy3ka) ¢BA3AHO ¢ GuIbTpalHeil B HHXENeXALHe Nopoabl 30HLI
aspauvu (NpH CE3CHHOM ApeKkpalleHWH MHTAHHS), HCTIAPEHHEM W
TPAHCIIHPALHEH, B pade C/yuydaeB — ¢ MHTEHCHBHBIM OTOCPOM BOIbI.
B 3aBHCHMOCTH OT KNHMMATHYECKMX YCNOBHMH MECTHOCTH, COCTaBa MoO-
POI MOYBEHHOIO ¢J08 M 30HBLI A3PALMU, UCTOYHWKOB IMHTAHHA H yC-
JOBHI PAIrPY3IKH XMMHYECKHI COCTaB M MUHEpaAM3aUHA BOALI MOTYT
ORITH pPazi1HUHBLIMUK,

Mnasa 7. FpyHTOBble BOABLI W BOALI 30HBI A3PaLWK 149

B paiionax pacnpoctpadenus MMII B psine cnyuaeB K BepxoBoake
OTHOCHT TaAKXKe BOALl ce3oHHoTaloro cnoa (CTC). OaHako ycnoBusl
thopmupoBaHng Bod CTC PE3KO OTAHUAKTCS OT YCAOBHH CYLLUECTBO-
BAHUY THMNHYHOH BEPXOBOAKH (cMm. ra. 13).

Boost xanuaisaproli Kaiimst CBA3aHbl HeMoOCPeICTBEHHO CcO CBOOOI-
HOH MNOBEPXHOCTBK MEPBOrQO BOAOHOCHOTO FOPHM30HTA (CM. pHC. 7.1).
MoOWHOCTE KANHAAAPHOA KalMBbl (BBICOTA NOABEMA OTHOCHTEILHO
YPOBHA [PYHTOBBIX BOO) ONPEASNIAETCS MPAHYIOMETPHUECKHM COCTABOM
MOpOA 30HLI A3pauMK {CM. TA. 3) ¥ MOXeT ObiTh pPa3IMyHON Tabn. 7.1).
[NepeMelueHe ROA KAOWMAAPHOH KAHMBl B TOPOAAX 30HLL A3PallUH
ONpPeaengaeTcsl B OCHOBHOM W3MeHeHWeM rayOuHBl 3aneraHuda ceodoa-
HOMQ YPOBHS TPYHTOBLIX BOJA B CBA3W C CE30HHBIMH W MHOTOAETHUMH
W3MEHEHUAMH BEMHYHMH FAUTAHWA W PDA3MPY3KK.

Fadpng 71

"pEﬂe.ﬂhHail BLICOTA KANWNARAPHOMD NOAHATHA
{Fpynmoaeienue, 1953

Fopubie nopoas Buicora A, cM
Mecok

KPYOHO3E PHHCTHIN 2—35

CREHesePHHCTHIN 12135

MENKOIE PHHCTBII 5—120
Cynech [ 20—3510
CYTIHHOK 350—0650)
Mmuna 6501 2000

Hannuue KANWIEAPHOW KalMbl, €€ MOIWHOCTE W TIOTOKEHHE OTHO-
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CHTENEHO MOBESPXHOCTH 3€MAWM HMEHT CYIMECTBEHHOE 3HAYEeHME 014

(GOPMUPOBAHUA BOOHOTO peXUMa (BIAKHOCTH) NOPOM 30HbLI a3palHi
M NOYBEHHOrO CNoSA, BOAOCHAGKEHHS KOPHEBOH CHCTEMbl pacTeHU
H, CACNOBATELHO, YCAOBHIA pasrpy3KHd IPYHTOBLIX BOA TIYTEM HCnape-
HUA W TPAHCOHPALHH.

7.2. I'pynToBbie BOAB

pPYHTOBBIMKM BOOAMM, WIH TPYHTOBbBIM BOIOHOCHBIM TOPH3IOHTOM,
Ha3bIBACTCS NEPBBIH OT MOBEPXHOCTH 3¢MIKM [OCTOSAHHO CYLUSCTBYIO-
IUHA perHOoHANBHO PAcnpOCTPAHEHHbIH BOAOHOCHHIA TOPH3OHT CO
CBOOOAHDLIM YpOoBHeM. [TOHATHA “NOCTOAHHO CYLIECTBYIOIHWH' H “pe-
THOH&ABHO PACMPOCTPAHEHHBIA™ NOAYEPKMBAKOT pas3fiH4yude Mexay
TPYHTORbIMH BOJAMH WU BEPXOBOIKOMH, KOTOpasi Taxxe (PHKCHPYeTCH
Kak MCEPBblil OT MOBCPXHOCTH BORAOHOCHBLIA ropu3oHT. B oTiuuue or

150 YacTb II. POpMUPOBAHHE PASNWYHLIX THMNCE NOA3EMHLIX BOR,

BEPXOBOAKH CYWCCTBOBAHHC TPYHTOBOIO BONOHOCHOIMO FOPH3OHTH
O0LIMHO CRS3ZAHO C HWIHYHMEM PCTHOHATBLHO (B Mpeaenax Beero pac-
CMATPHBACMOTO PAHOHL MIH 3HAYMWTENLHON €r0 YacTH) pacnpocTpa-
HCHHOTO NAACTA CIadonpoHUaesulXx nopon (¢M. ra. 6). MNMoHarus
“CBOOOAHBIA YPOBEHE ., “CBOOOAHAS ITOBEPXHOCTE MOAYEPKHBAKIT
TOT APAKT. MTO BEPXHEH TPAHWUCH TPYHTOBOFO BOAOHOUHOID TOPHU30H-
T ABAACTCH CRODOANDLIH YPOREHDL MOA3EMILIX BOA (CM. pHC. 7.1). Tpu
BCKPBITHE BOLOHOCHOTO TOPH3OHTA B 3TOM CIIVUAS OTCYTCTBYCT M30bI-
TOMHOC LAIVIEHWE BOALI HA Iy KPOBac {P"-: P:”.”]' H ¥PUOBCHE BOObl V-
TAHABJAHBACTCA HA OTMETKE BCKPBITHS BEPXHEH FPAHHUbLI TOPH3OHTA.
B ¢cBA3K C 9THM IPYHTORBIE BOALI HE COBCEM BEPHO HA3BIBAIOTCH TaK-
KC Oe3HATOPHBIMK (CM. 1. 3). Ha y4acTKax, rae B BEpPXHEH YacTH BO-
AONOCHOTO TOPH3OHTA PACAPOCTPAHEHBI THH3bI CAADOMPOHHLACMbIX
nopoa. WAH MOKPOBHBIE CAMDONPOHHLIAEMBIE OTAOKCHMS, CODCTBCHHO
B IOHOCH B I FoprsionT {I','HKCHDFL':TCH MOPH M MH Hl)lDﬂﬁUTKElMH HH AL
ux nouaoniesl. Ha TakMX yuacTkax HADNOIAETCH M30LITOUHOS THAPO-
CTATHYECKOE JABMCHHE, MOA ASHCTRHEM KOTOPOIo YPpOBeHL BOdbl yCTa-
HIBNHBACTO BBILIC KPORAN BOSOHOCHOT O TOPHHEOHTA, B 3rom CJivdac
NOAICMHLIC BOALI HABBIBMOTCS BOAAMH ¢ MECTHBIM HAMOPOM, HAH
CyOHANOPHBIMH.

B npeacitax maarpOopMEHHBIX TEPPHTOPHIA EVMHION JOHL TPYH-
TOBBIH BOTOHOCHBIH FOPU3OHT 3uneraeT Ha 1vounax a0 10-—I15 » u
(HoOpMHPYETSs TIPCHUMYLLECTBCHREO B PLIXILIX OTIOXKCHHSIX USTBCPTHE -
HOTO M HEOICH-UCTUEPTHUYHOMO BospacTa, B apnaHoii v noayapHaHo
ORAX ¢ 1AVOMHAMM 301eraHda TPYHTORLIX BoT 20 50 M W Gonee, a
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TAKAKC Hil YYACTKAax ¢ OTCYTCTBHEM MM MUTOH MOILMHOCTHHY 'teTBEP-
THYHbIX OTIEKCHMH TPYHTOBBIC BOALI MOTYT ObITb CBH3AHbI ¢ OTJTOKE-
HHstMU HOQ0L0 BO3PACTA W cocTaga. B MaccHBax APeBHMX KPHCTAANH-
YECKUX MOPoL H B TFOPHO-CKNaaYaThiX 001acTIxN (KPOME MEXTOPHBIX
BNAAMH M VIUACTKOD pacmpOCTPAHEHHA PHIXALIX OTAOAKCHHH 3HAYH-
TCALHOH MOWHOCTH) FOPH30OHT [PYHTOBLIX BOO CBS34H, KAK MPaBHIo,
¢ BCPXHEH TFPCLUMHOBATOH 20HOM TOPHBIX NOpoad (MHTUhHUMPOBAHALIE
OCHACUHLIC, MArMaTHYeCKHe, MeTaMopdHusckue nopoabl), Aas sTux
PAHOHOE NPW WHTEHCHBHOH 3PO3HOHHOW PACuIeHeHHOCTH penbeda
{TOPHO-CKAATUATBIE OORACTH) XAPAKTCPHLL MAKCHMANBHBIE TAYOHHBI
JAAETALIMA TPYHTODBLIX Bon {10 200—250 M. BO3MOXHO, BobLIE),

7.2.1. ITaTanme H PaIrpy3Ka rPyHTOBLIX BoA

[TUTaHHe WU pasrpys3ka PYHTOBLIX BOA, SBNHIOWINECT OCHOBHBIMHN
INEMEHTAMH BOLHOIO 0anaHca Ni0010 BOAOHOCHOTO TOpPH30HTA, ON-
peaensioT ANCTYMASHHE BOAk B FOPH3OHT, HAKOMIEHUE 3anacoB nof-

Maea 7. TPYHTOBERIS BEOALI M BOOLI 30HBI 33PALMN 151

3EMHBIX BOA H COOTBETCTBEHHO OTTOK H PACXOI0BiaHHC {cpadoTKy) 3a-
MACOB NOA3CMHBIX BOA AXHHOMO BOACGHOCHOTO FOPHM30HTA (CM. T, 3).
[Muranye rPYHTORBLIX BOQ B OOWIEM CIIVYAC OCYLLCCTBASETCH NPH HH-
hHABTPALHK ATMOCHhEPHLIX OCAOKOB, KOHAEHCAUMH, NMOTAOIUCHHUH
NOBEPXHOCTHLIX BOMN, NPHUTOKES M3 HUKENLKAWMWX FOPH3OHTOB M WC-
KVCCTBEHHOM TIHTAHHH TPYHTOBRLIX BOA. B CBd3n ¢ TeM, UTO TPYHTO-
BBl ROJOHOCHLEA TOPHIOHT HC HIOTHUPOBIH OT NOREPXHOCTH 3eMITH.
IHTAHHE TPYHTOBBLIX BOIL NPHHUHMHAABHO BO3MOXKHO B TIPCACAAX BLEH
MAOLLAH PACTIPOCTRILHEHHS TOPHIOHTA (00NACTE TTHTAHWUA COBMNATACT
¢ OONACTRIO PACOIPOCTPAHEHH TOPH3OHTAL.

Mol uudhirompaiiitest TOHMMACTCH NPOLECE NIPOCAYUBAIIMA CcBODON-
HOIH IPABHTALHOHHOH BOAL OT NOBCPXHOCTH 3CEMIK O YPOBHH TPYH-
TOBOMO BOJOHOCHOIMO TOPH3OHTA. B COOTRETCTBMM ¢ 3TUM BeIHuKHA
HIPHUABTPALMOHHOTO MHTIHKY OOLIUHO BbIPKACTCH B MMILIHMETPaX
08 BOAbBI, MOCTYNHEBIGCH HA YPOBCHL [CPYHTOBBLIX BOO 34 PACUCTHBIH
NCPHOL BPEeMEHK {(MM/CyT, mm/mcee, mm/roa). Tpu HeobxoanmocTH
BT BEAHYHHA MOKCT ObITL TAKXKE BbIPLKEHA PACXOAOM BOibl, 11OCTY-
NHBLUKHM 32 PACHCTHLIH NOCPHGA BPEMEHW HUl ¢AMHHLY LIOBEPXHOCTH
[PYHTOBOLIO BOJAOHOCHOTO TOPHIOHTA, HANPHAMCP MOAYAEM HHPWILT-
PALIMOHHOID TIHTAHHS (/¢ - KM?),

Beanuuua HHOUALTPALHOHHOIC NHTAHHKS [PYHTORHIX BOA B OOLLEM
COVHAC ONPCACcAICTCst MHTEHCHBHOCTLIO VILIAKHEHHS! TI0BEPXHOCTH
3EMAH, CTPOSHHEM H COCTABOM NOPOI 30HBD A3PUUHH, TEMNEPATY-
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HLIM PeXKHMOM I BINAOKHOCTHID MOPpO0Aa 30HBLE A3pdUMH, BHACM PACTH-
TEALHOCTH U Ap. HHTCHCHBHOCTL YBAAKHCHHI MOREPXHOCTH 3EMIH
ONPEIeNsISTCs KOJHUEECTBOM BOIbI, MOCTVITAKMIIMM HA HCE B BHMAS M-
KX EITMOC(‘)E‘[)HL;IX QCADKOR, MNP TASSHUKA CHOTA, CCNRCKOXOHMCTBCH-
HbIX MOAHBAX, PEALSHPOM TMOBEPXHOCTH, OMPeacnsiOmnM YCITOBHY
CKSIOMOBORO CTCKAHHA M HAKOILICHHA BAATH B NMOHHWAEHHAX penseda,
HHTEHCHBHOCTBID HCMAPCHHS BAATH ¢ NOBCPXHOCTH 3€MAK, 3aBUCALICH
OT TeMIEPATYPLl BO3IYXA H MOBEPXHOCTH NOYRLL, BCTPOROTO PLAHMAa
M XAPAKTEPL PACTHTCABHOCTH. KdK Npapuio, BCIHYHHA WMHEMIBTPALN-
OHHOTO TIMTAHHSL HC CBA3AHA MPSIMO ¢ KOJHYCCTBOM {TOA0RON CYMMON)
ATMOCIEPHBIX OCANKOB. B NeTHHMI MCpHOA MPH BBICOKHX TEMOSpaTYypax
MOBEPXHOCTH MNQUBBI M [IPHNOBCPXHOCTHOIO CAOHA BO3IyXa aTMmochep-
HbIC OCAaKH., NOCTYNAIQLLHE HA MNOBEPXHOCTL 3EMAM, YACTHUHO WK
MOJHOCTBI PaCXOAVIOTCH HA MCMAPCHHC M HE (ROPMHPYIOT HHMDWABT-
PALHOHHOND TIHTAHHA.

OcCHOBHBIE 00BEMbl HHMUABTPAUNCHHOrO MUTIHKWA hOpMUPYIOTCA,
KaK MpABHIO, NPH MHTEHCHBHOM YBAdXKHECHWH TOBEPXHOCTH 3€MIH B
XONOMAHBIC TICPHOIE TOA4 ¢ MHHHUMAIBHEIMH BETMYHHAMH HMCNAPEHHA:
ACTHE-OCEHHMI NepHO, B KXKHBIX PAHOHAX — 3MMHMWN, d TAKKE B MNe-
PHOI BECEHHErD CHEMOTASIHUA.

152 Yacte Il. QopMuposaHME PAINUYHBIX THNOB ROQZEMHLIX BOA

B rogoBoM LMKMe MOTYT OBITE BRIAENEHBI OINH WIH HECKOALKO (B
JABMCHMOCTH OT KAHMMATHUYECKHX YCITOBHH MECTHOCTH)} MEPHOLOB C
(POPMUPOBAHHEM MHUTAHMS IPYHTOBLIX BOA 33 CYET WHHAETPAUMH aT-
Mochepubix ocankos (Taba. 7. 2). Cymma armocdepHbix 0Cankos 34
ITOT NEPHOA PACCMATPUBACTCS B 3TOM CAY4Ae B KAyecTBe > dwpeKTHB-
HOH”™ CYMMblI OCAIKOBR.

T 7.2

[lopoeoe pacripeneneHne aTMOCHEpHLIX OCAKOE W BENUYiH
MCN3PEeHNA C NOBePXHOCTH cyum { AMamepuaret MIA, 1975

[yuxT # peunoit Haccedin
Mecsu T

BEWHBIA, 0. TpagomoabHan, Banuara, TMonepoH,

Bannaiickoe p. Burwr p. Jduectp p. Mockea
! 37.6/0.0 8.8/ — 37 0/ — 29.3/—
I 44.3/5.0 16,4/— 66,8/ — 13.9/—
inl 372715 316710 42,4/~ 19,1 /—
v 26.2/45 0.0/43 92.2/19 36,5/M)
¥ 46.5/6% (1.4/89 59.5/4% 23.6/60
Vi 114,5/109 92.4/9% 59.6/68 49 8/58
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VI £3.9/86 19.8/5% 96,8/94 88,9/71
viil 35.6/75 68.6/43 10,4726 28,5/22
IX 94.5/37 19.8/32 133,7/42 88,8/210
P 100,5/17 53.0/12 6.1/18 116,4/—
XI 76.4/4.0 42.0/8.0 21,4718 69.9/—
X 41,7/5.0 31,2/— 54,6/13 30.1/—
Fon 139/(475) 404/(393) 632/(347) 595 /(457)

”,HHMEHEJ'HHI’, B uucauTens navo CpelHES KOMHMECTBG OCAIKOEB, B JHAMOHATENE —
HCAAPEHHE ¢ NOBEPYXHOCTH CYIUH MO MECALAM H B CKODKAX 3a roa, M.

CTPOSHHE pa3pe3a, COCTAB W RIAKHOCTL IMOMBH U MPYHTOB 30HBI
azpauHH OoApelcnaldT BMNHTHLIBAKINYIO CNocoOHOCTL TIDYREHHOTD
CAOA, CKOPOCTH ABHXKEHUS TPOCauMBaNCLICHCS BoAbl (M/CYT, CM/C),
BO3MOKHOCTE TOCTHHKESHHUA MHPUIETPVIOLIIMMHUCA BOAAMH TTOBEPXHOC-
TH IPYHTOBOTO FOPH3OHTA WAU (POPMUPORAHHE RepPXOROAKU HA pai-
AHYHBIX YPOBHSX pa3pesa 30HE a’paumd M Ap. (cM. puc. 7.1).

EC/IH MHTEHCUBHOCTE YBIAXHCHHA TNOBEPXHOCTH 3eMNU GoMblle,
4yeM BMNHUTHIBAIOILASA CNOCOOHOCTE BEPXHErO CJIOA NMOYBBI, MPOWCXOIUT
(hopMHpoBaHHE CKAOHOBOIO CTOKA (CTEKAHME) M HAKOIUICHHME A0XKIAe-
BbIX WJIH CHErQTAAbLIX BOL B MOHHXEHHAX penbeda ¢ NocIenyoumHmM

Inaea 7. FPYHTOBbIE BOAL W BOALI 30HL A3palUUK 153

PACXQA0BAHHEM KX Ha HMCnapeHue M (UALTPALHIO B MOPOLLI 3OHH
azpauud. B cBA3M ¢ 3THM NpM NPOMMX PaBHLIX YCJIOBMAX (CTPOSHUE
30Hbl @3pauHK, rayOWHA 3aN€raHua YPOBHH TPYHTOBBIX BOA W Ap.),
HauboNee BAAroNpUATHLIE YCNOBHSA (POPMHPOBAHUSA WHPUALTpaLKHN
{H €€ MAKCHMANbHbIC 3HAYCHHA) XApaKTEPHbl, KAaK TNpaBKaO, AnA
MHUKPOMOHIDKEHHI peabeda, B KOTOPLIX OTHOCHTENbHOE MepeyBAAXK-
HEHME MOBEpXHOCTH ONPCACHAHALTCH MNOCTYIIACHHUEM CIJIOHOBOID CTORS,

B obOwem cayyae oObEM BOILI, MOCTYAAMWIER UYEPE3 MOBEPXHOCTD
MOYBbE B MOUBEHHBIIA CMOH M Aanee B MOPOAbl 30HBI a3paliHK, B TOH
WIH MHOH Mepe NpeBHLIAeT 00beM COBCTREHHO HWHODHABTPALMOHHOMO
AWTAHMYA, AOCTHTAWLLEND YPOBHS FPYHTOBOTO BOAOHOCHOMO TOPH3OH-
TA. YacTb BOAB PACXOAYETCA Ha BHYTPHIPYHTOBOE HMCNAPEHHE, NOTAQ-
[IEHHe KOPHEROH CUCTEMON PACTEHHH M TPAHCMHPALIMIO, A TAKXKE Ha
dopMUpoBaHHe KaNnWIASPHOW W PLIXTOCEI3aHHOW Boabl (NMPH BAAX-
HOCTHU NMOPOA 30Hbl A3PALIMH HHXKE YPOBHA HAHMMEHBUICH BAArOeMKOC-
Tu). TIpH MPOYMX paBHbIX YCAOBRHAX MOTEPH NPOCAYHMBAKOUICHCA BOIK
Ha ucrnapeHHe., TpaHCMHUpating, GopMUpOBaHHE CBA3aHHONH BOAbI 3a-
BUCAT OT IPaHYJOMETPHUECKOTO COCTaBa H CTPVKTYPHI “'CBOGOAHOMO™
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NPOCTPAHCTRA MOPO 30HBI A3PAUHH. ONPENeNsdOUINX NPOHHIAEMOCTD
FOPHBLIX MOPOA (CKOPOCTH NPOCAYMBAHHA), a TAKKE OTHOCHTENbHBIC
00beMBl CBSIZAHHOH BOABLI. HaWOONbLUIKME CKOPOCTH NpOCAYMBAHUA (M,
CNeNOBaATECALHO, OTHOCHMTENLHO MEHGLUIHE MOTEPH HA HMCNAPEHUE H
TPAHCMHUPALUMIO) XapaKTEPHbI 114 YCAOBMH, KOTAa 30HA a»pauMH cio-
AKEHA KPYIHOOMOMOYHBIMH OTAMKEHHAMH (KPYTTHOIEPHHCTBIE 1€C-
KH, TAACMHHKH W AP.) HWAW TPEWHHOBAaTLHIMH M 3AK&PCTOBAHHbBIMH
nopoaaMu. Hanboaee WHTEHCHBHO Npouecchl NONICIICHNA dTMOChEep-
HblX OCANKOB NPOTEKANOT HA YHACTK&X PACNPOCTPAHEHHA HENOCPEL-
CTBEHHO ¢ MOBEPXHOCTH WHTEHCHBHO TPEIHHOBATHIN H JAKAPCTOBAH-
HbIX TOPHbIX NMopod. B 3TOM ciyyae npouecc NHTAHMS FPYHTOBLIX BOI
3d CHET NOTFAOWCHH R ﬂTMDCElJCprIX OCAAKOEB BMCCTO TCPMEHA “HH-
(hrabTpaura” (MPOCAYHBAHHE) YALUE XAPAKTEPHIVETCH NMOHATHEM
“WHPMoaUnA” (BTCKaHHE).

TeMnepaTypHbIi pexHuM 30HbBL a3paurdy B OCHOBHOM ONpeacaseT
ABHKEHHE NAPOOOpPa3HOA BONBI W NPOLECCHl KOHAEHCAUMH BAATH, WC-
NAPCHHE H TPAHCMHMPALMEK, UIMEHEeHWE O0BbEMOB KanHAAAPHOHN H
PBRIXIOCBAZAHHOH BOAbl., HANWMYHUE CC30HHO NMPOMEP3AIIETO CAOH, €ro
MOUIHOCTE H CKOPOCTE NPOTaHBAHKUA B pelUAOLICi (TeneHH onpeae-
JSHOT YCNOBHH (POPMHPOBAHNA HHQWIBTPAUHOHHOLO NUTAHWS B [Te-
pHoa BeCEHHEro cHeroTasiHia. COBMECTHOC BAHAHHWE TEPEUHCACHHbIX
Bellue (DAKTOPOB ONpeeAfeT peakHe (MpakTiyeckH ot O no 1000 mm/roa
W 00aCe} HIMEHEHHS! BeIHYMH HHDHUIBETPALUKOHHOIO MWTAHHH TPYH-
T()_Bbl}{ BOA HE TOABEO B PASNHYHBIX WHPOTHO-KITHMATHYCCKHX 30HAX,

154 HYacte Il. POPMAROBAHNE PAINUYHEIX TUMNOE NOA3IEMHBIX BO

HO NaAe B NPeACcnax edHbIX MOPPOCTPYKTYPHLIX 3MeMCHTOR peabadi
H CMCKHbBIX YUACTKOB TepPHTOPHK {Tabn. 7.3).

Fentigua 73

MoOACBLIE 3HAYEHWA MHPUILTPALUMKA aTMOCIELHEIX OCAAKOE HA YHACTKAX
BopoBcKoro nocta B 1961-—1962 rr. (#o A.B. fAededesy. £ H. Hpuesoit, 1967)
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CpeniHve BeTMYHHBl HHOUALTPAUHOHHOrO THTAHHS PYHTOBbBIX
BOA. PACCUMTAHHBIE 15 VUACTKOB niaollaasi A¢ 1000—1500 km?, H3-
MEHARITCS., HANPHMEP. AN TeppHTOPHHY erponeilckoi vactn Poccni
oT 3 1o 350 MM/Toa, kosdpPpuuneHTsl MHGHALTPAUHK (% OT roaoBo#N
CyMMBl aTvochepHblX ocadkos) — or 1 mo 60% 1 Gonee. Ana 6onb-
e YACTH TEPPHTOPHUH B 30HAX YMCPEHHOTO H HIOLITOUHOFO YRIANK-
HeHHst 3Ta BenuvMHHA coctarnsieT 60— 100 wm/roa (10—15% ot rono-
BOH CYMMBbI OCaakos). BeaMUMHbI HHOKUIBTPALHOHHOMG NWTAHWS A0
200—300 MM/ron v Bonee (K, = 30—060%) xapakTepHel B OCHOBHOM
Nits1 YUACTKOB TIOBEPXHOCTHOTO PAcipOCTPAHCHHS TPSHIHHOBATEIX H
MHTEHCHBHO 3akapcToBaHHbix nopod (MoasemHblii cTok, 1964).

QOPMUPOBAHHUC KOROCHCAUIONHO0 REMAr TPYHTOBBIX BOA CRA3AHO
C [pOUECCOM O0OPA30BAHMI CBODOIHOH [PABHTAUMOHHOW (BEpPOsSTHO,
KalliinapHo- 1 prK.TIDCBH:mHHUﬁ) BCIbl 33 CHCT MONEKYN BOONBROIO
napa. COAePXKAWETOCH B BOAVXC, 3AMOJHSKHUEM CBODDAHOC Npo-
CTPAHCTRO B MHHEPATLHOM CKENeTe NOpoa 30Hb aspati. OCHOBHOH
00beM KOHACHCAUMOHHOTO MHTAHHS TPYHTOBLIX BOL DopMHUpPYCTCH

Mnaea 7. FpYHTOEBRIE BOOLI W BOObLI 30HLI a3apalMu 155

B JETHHH (TEMJIbIi) Nepuod Fofda, KOTda 3HAUHTENBHBIE Aepenaibl ¢y-
TOUHLIX TCMMOCPATYP RO3AYXA H PDACTIPSAL/IEHHE TEMIIEPATYPR B pazpese
30HBI A9PUUHMH O0CCTICUHBAKDT CYILECTBOBAHKE HHCXoAMWEre (o1 no-
REPXHOCTH 3eMTH) MRUKEHHS MONEKYA BOASHOTO MNAPA Mol 0eHCTRACM
rPaaHeHTa TeMaepaTyp. bodes MHTEHCHBHO STOT OpoUECe NPOTEKACT
B YCIOBHHX, KO CTPOCHHE # CTPYRTYPA CKELKHOCTH OOYCIOBIHBAOT
OTHOCHTENBHO CROOOAHOE MOCTYMIAEHHE B NMOPOAbl 30HBI A3Palibu
RILLKHOTO BO3IVXA ¢ MOBEPXHOCTH 3CMAK (MOBCPXHOCTHDIC NPOSBAEH W3
KAPCTd. TPELWHHOKITOCTH TOPHBIX TOPOA H AR.). JIAHHBIE 3KCNEPHMEH-
TWILHLIX OUEHOK BEAHYHHBL KOHACHCALIMOHHOTO THTAHKSL IPYHTOBBLIX
BO CBHACTECABCTBYHOT O TOM, UTO MPH MPOUHX PABHBIX YCIOBHAX 0OBEM
ITOEO MHUTAHHS CYWCCTBEHHO 3ABUUHT OT [PRHWIOMETPHUSCKOID COCTRI
mopoa 30HL adpatMu {B.B. Knumoukuu v ap.). HauMeHbWast HHTSR-

T -
T e L RTP-T R P2V EE PP R PR PR LT FY. I | D rmad Fard o mvee daia v eareacoas
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CHOB O CYTAHHHMCTRIX [ROPOdaX H CYNCCRHX l'_l'lCCKH., MUICHHTIMKK, WeDCHbE —
A0 180—230 cM /MY + cyT). BEPOATHO. TAKXKE B CBSIZH ¢ TEM, NTO B 9THX
AOPOAUX KOHACHCHUPYIOLLASICH BAATA YUACTHUHO PACXOAVETCH Ha hop-
MUPOBUIHHE PUWIHUHBIX BHAOB CBAZAHHOH BOMbI,

Pe s abTaTbl IKCNCPUMEHTANLHEIX OUCHOK. BEIIOAHEHHBIX ANA pPaido-
HOB ¢ PAMIHYHBMH JIPHPOAHLEMH YCTOBHAMH, NOKA3LIBAKOT, UTO BE-
JAHUHHD KOHASHCAUHOHHOTO MUTAHKSE 'PYHTORLIX BOA HIMEHASTCH OT
5.0 a0 80 an/rom (0.15—=2.5 /¢ - km?). Mo oucHkam B.B. Kianmotku-
Ha {1Y73), KOHACHCUUNOHHOE AHTAHHE MOXKCT COCTABNNTE B CPEILHCM
A0 30% o1 obilero rofoBora MHTAHWG TPYHTORBIX ROA. JLT ryMUAHBIX
TCPPUTOPHE 3TA BETHYNHA, BEPOSITHO, 3aBbilcHl. C Apyroit CTOPOHBIL,
B VCIOBHSIX NMYCTLIHHBIX PAHOHOB (UAHHBIC, NOAYYEHHLIC 110 Kapaky-
MM ) OTHOCHTCILHO HERLICOKHE ZHAUMCHHY KOHACHCALIMH. COCTARNII-
e 10.0—=20.0 MM/ 101, B OTICABHLIE IGIBI MOIYT ObiTh MKIKTHYICCKH
SAHMHCTECHEILIM BHION TTHTAHWS TPYHTOBBIX BO/L.

[ GOOILTTE TS YA TP GRCHCPHACH BB 1T PRICHSTHLIE OnNDCIeIcHHHY
ORTAHIE IPYAITORLY B 0P s 30HY DODUENH ONCHH B TCH CYAMAPILEEL BEBIHHD b -
(ALCIETPARLOHAOND 1T KOTGICHCTBIOHHOUD HITOHN, KOMHICCTRCHHBIE DUCHKH Co0CTREN -
M KOHACHCHEIOINGIQ 1HTHIN TPYHTORLEY SO0GL MOPYT OLITh BLILOMICHEL B HCPHOALI
PO IO AT ST O T TN Hlllhli.lh'l‘pill]l!” HA & HOMONERD CHEHTLIBIBN dke-
HePHACHELIRH Y VCCICOEITINT B 30He L,

Hoziowenue nocepxnocmuetlX 800 (POPMHUPYETCH HA YUACTKax, rie
YPOBEHL BOOLI B [OBEPXHOCTHBIX BOLOeMax (H000Ta, 03¢pa, BOIOXDA-
HILIELILAY M BOAOTOKAX {(PeKM, PYUbM, KAHANKL H AP} PACTIOTATASTCS
THICOMCTPHUCCKH BhILLE YPOBHI MOACMHBIX BOA MNEPBOrC BOIOHOC-
HOIO TOPH30HTA. Takue yCaoBHA Hanbollee XAPAKTEPHbI LM USHT-
PATLHLIX HACTCH BBICOKHX MEXAYPSUHBIX MPOCTPAHCTE, NPEATrQpPHLIX
PABHHH, BO3BBILUZHHbLIX YYACTKOB FOpHOro peibed. paioHOB pac-
HPOCTRAHEHMS KdpcTa M Ap. PasHeia ypOBHEH BOAbl O0YCIOBAMBAET

156 YacTe ll. DopMupoOBaHUe PASNHHHBLIX THNOB NOA3IMHLIX BOR

HANKYMC TPaAAMeHTa Hamopa (CM. 1. 5), onpenensiomers BO3MOXHOCTb
HUcxoasLel PUIELTPaAUHH MEpPe3 JIOKE BOIOEMa (PYCAo PeKH W Ap.) B
3AJeraloULMA HUKE TPYHTOBBIA BOLZOHOCHBIH FOPWU3OHT. CKOPOCTL
GUALTPALIMH M PACXOIB! TIOTOKA HA EARHHUY NOrAGLIAKIIEN NoBEepX-
HOCTH (M?%, KM?} ONpeaendioTca npexae sBeero MUIbTpalMOHHBIMH
CBOHCTBaMH {Knl-) AOHHBLIX HAW PYCIOBLIX OTNOKEHWH W 3ANCralOiHx
HUAE MOPOA 30HKI A3pauKH {TPYHTOROID BOJOHOCHOMO TOPH30HTA).

B obGuiem cayude B 3aBHCHMOCTH OT CTPOSHHUA Pa3pesa W YC/IOBHH
B3AUMOIEHCTBHA TMOBEPXHOCTHHIX H MOAZEMHbLIX BOO MOIYT ObiTb Bbi-
neneHbl TPU PazIMuHBIE CXEMBl MOTRGIIEHHA: 1) ¢ OTCYTCTBHEM M-
PARNIHUECKON CBA3M MOBEPXHOCTHBLIX M MOA3SMHBIX BOA, 2) C HAAHYMEM
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TUAPARTHYECKOH CBA3H NMPH NOCTOSHHOM TNONOKEHHH MOBEPXHOCTHBLIX
BO/ BbILIE YPOBHS MPYHTOBOMO BOAOHOCHOFO MOPH3OHTA, 3) ¢ HATHYUEM
TMAPABAHYECKOH CBI3H NPU NEPHOAHYECKOM [MONOXEHHH MOBEPXHOCT-
HbIX BOJ BbIIE YPOBHSI TPYHTOBOIO BOAGHOCHOIO TOPH30HTA (puc. 7.2).

Pue. 7.2, CxeMul pOPMUPORIHMS MUTAHHA TPYHTOBOIO BOILHOCHOTO TOPHIOHTA 34
CUCT NOTAOWICHHS MOBCPNHOUTHBIX BOI: @ — CxeMa “cBOB0AHON” huaAbTpaunH; & —
“MGANOPHOH ™ (DHUABTPAUMH, & — NePHOIHYECKOro NHTAHKWA NPH NOLIbeMax YPOBHH
NOBSPXHOCTHBIX BOA. / — PPOHHUSEMBIE {BONOHOCHBIZ) nopofk: 2 — CraGonpoHULae-
Mbie OPoAL; F — YPOBEHE TPYHTOBHX BON. 4 — NONMKEHUE YPOBHS MMYHTOBHX BOA HA
PAINUYILIE HEPUOOL BPEMEHH NMPY “MIHOBEHHOM  MOALEMC VPORHA NOBEPXHOCTHBIX
BOJ; 5 — YPOREHE NOBUPXHOCTHREYX BOL & — HANPABNSHRA DEHXSHUA TPYHTORBIX BOO

"DFEDU.IEHHE NMOBCPXHOUTHEIX BOO B OTCYTCTBHE m.ﬂ.pﬁﬂﬂl’l‘-lﬁﬂ](ﬂﬁ
CBA3W (hOPMUPYETCA TNABHLIM 06Pa30OM Ha yHACTKAX ¢ TNYOOKHM 3aje-
FraHUEM YPOBHS [PYHTOBLIX BOZ TIPH IBYXCAOMHOM CTPOEHHUM pa3pesa
¢ OTHOCHTETbHO MEHBIUCH MPOHHUUAEMOCTBIO NOPOI BEPXHEro €105

Maea 7. MpyHTOBRE BEOAL W BOOL 3OHB 33DALMKH 157

{cM. puc. 7.2, a). [lonobnoe crpoenne pa3pe3sa 30HB a3palUHH BCTpeva-
ETCA AQCTATOMHO YACTO MNpPH 3af1eTaHHMK CYLMECTBEHHO TMHUHHCTRIX -
NOBHAABHBIX OTIOXKEHHA {MOAMEHHAA dauUAa ANTOBUA}, NeAHHKOBLIX
BANVHHBIX CYLTHMHKOB, MMPOANBHANLHO-A/UIIOBUAIBHBIX., NOKPOBHBIX H
APYTUX OTNOXKEHWH HA BBICOKOMPOHHUUAEMbIX KPYITHOOBIOMOYHBIX,
MHTEHCHBHO-TPEILMHOBATEIX H 3aKAPCTOBAHHBIX Moponax. Bo muornx
CAYYasX IMPpH OAHOPOIHOM CTPOEHHHM paspesa, NpeactaBieHHOro Bbl-
COKOIMPOHHUAEMbIMH NMOPOAAMM, POAb CIabONPOHULACMOre 3KpaHa
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MEAIY NOBEPXHOCTHBIMHA M IPYHTOBBIMH BOJAMH KMIMPAcT OTHOCHTEb-
HO MATOMOIUHbIH CIOH pYCAOBbIX {AOHHBIX) OTIOXEHHH, BBICOKHE
lI[)Ir‘l.J'IprEILEMDHHbIE CONMPOTHRICHHWA KOTOPOra onpefcJaoTca KolbMa-
TAUHEH QUABTPYIOILETO MPOCTPAHCTBA {NaXKe BBICOKOMPOHHUAESMbIX
I'IU[JD,EI} T’MHHHCTBIM MATCPHATOM, HarbO0ACe HHTEHCHBHO NMpPOoOHCXOona-
Llei B VCAOBMAX [MOTAOLUCHHS TTOBEPXHOCTHLIX BOA {3aHNCHUE pyCao-
BBIX OTJIOKEHHUH).

B yCnoBHsiX IBYXCNOWHOTIO CTPOCHMWSA pa3pe3a 30HA HACHIICHUS
noa pycaoM {(JHOM BoAoeMa) (hOpMHPYeTCs TOALKC B [0pOAAX Cha-
GonpoHHUAeMOoroe ¢nosd. Huke €ro mogomsnl B MOpoddx ¢ OTHOCH-
TEALHO GONbIEH TIPOHHULAEMOCTBIO 10 YPOBHA TPYHTOBBLIX BOO CYLUC-
CTBYET 30HA HEMOAHOIO HACHHUUEHHWA CO CBODOMHBIM MNPOCaYHBAHHMEM
BOAL, (PUALTPYIOUIEHCA dYepes cnaBonpoHuuaemMblit cnoi. B cooteer-
CTBHM C 3THM MOAOOHAS CXeMa NOMIOILIEHHA MOBEPXHOCTHLIX BOA V(-
JIOBHO HA3bIBASTCST CXeMOH cepbodwon uiempaiu (MOTMOLLEHNN ).

[pH nornoweHn NOBEPXHOCTHBIX BOA MO cxgMe CBOOOAHON HHALT-
pauH CKOPOCTh (UILTPALUMH M3 BONOEMA W Pacxod BOAbl HA CAWHWULY
OBEPXHOCTH AHA Bozoema (MY, KM?) B OCHOBHOM O[PEIeAsiOTCA 3HA-
YEeHHEM FIPOHHUASMOCTH de BepxHero caod. OOHAKO B 3TOM CaAyvyae
puneTpaumst poakl Ha yuacTke 12 (cM. puc. 7.2, g) OCYLIECTRIASTCA
¢ O0ABLIMMH 3HAYEHUAMY HanopHoTro rpaaventa J; (cm. ra. 5).

B ofwem cay4ae npH Mancil MOLMHOCTH PYCIOBOrQ ¢naGonpoxuLae-
MO0 CJ1I0A 3HAYEHHE HAMOPHOCO TpafHeHTa MoxeT OnTh DoAbUle |,
YTO ONPeAenneT OTHOCHTEIBHO BBICOKHE CKOPOCTH (PHIBTPAUMH W pac-
XOOBE NOrmomeHUd MoBEPXHAOCTHLIX BOA AMeE NP HHU3KMX IHAUCHHAX
MPOHHLAEMOCTH BepxHero caost: K, = 1072—107* m/cyT.

JBHACHHE IPYHTOBLIX BOA MO 30HOH NOMMoLUSHUA POPMHUPYETCA B
COOTBETCTBHH C PACTIPEACACHHEM HAMOPOB MK B OAHOM HAlpPABACHHM,
HAW B BHAE ABYX CMEXHBIX MOTOKOB FPYHTOBDLIX BOA, PalicicHHBIX
BoNOpa3zlenoM (cM. puc. 1.2, a).

[Ip# HanMYMK THAPABTHUYCCKONW CBA3H MOBEPXHOCTHBIX M [PYHTO-
BelXx BOOd H TMMOCTOAHHOM [NOJOKEHHH [MOBEPXHOCTHHX BOoA BhiLLIC YPOB-
HA MPYHTOBOIO BOAOHOCHOIC FOPH30HTA MO PYCAOM PEKH HIH THOM
BONOEMA CYLIECTBYET 30HA MOCTOAHHOIG HACBIWEHHS {CM. puc. 7.2, o).
DopMUPYIOTCA MOTOKH FPYHTOBBIX BOIO, HaNpaBIcHHbIE B 06¢ cTOpO-

158 HacTe Il. COPMHPOBERME RAZNWYHBIX THNOE NOASEMHLIX BOR,

Hil OT PyLia peKH. HAW PAAHANBHO pPACXOAALIANCA NOTOK TPYHTORbIX
3O NpH PHABTPALMK M3 BodoeMa. DUABTPALUMOHHEIC NIOTCPH H3 PYC-
JL (PUCX00 HA COHHHLY WTHHBL PYCAd MY/CYT* M. M°/CYT* KM) B 3TOM
CAYIAC OMPCUACASIOTCH IAXBHBIM 00Opa30M NPOBGAHMOCTBI) NAACTA
(Km) M pasHOCTBIO HanopoB (A —H,) B NPUPYCIOBOH Y4CTH TIOTOK
(CM, pm, 7.2, 0), Df'm;.rletu«mdmmnx OTTOK TPYHTOBLIX BOU OT 3OHbLI
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NPUPYCI0BOH HACTH TNOTOKA [PYHTOBEIX BOWL BCETId (PHKCHPYETCR Of-
PCAC/ICHHBIH NOIBEM (MOANOP) HX YPOBHA, B COOTBCTCTBHH € ‘ICM 3Ta
CXCMA HC COBCEM MPaBHAbHO HAJbIBACTCH CXEMOMH ROCAGPHON (DHILT-
PO,

[TpH HAAMUHMH THAPABAHUCCKOH CBH3H H NEPHOIHYECKOM [10ON0XKE-
HHH NOBEPXHOCTHLIX BOA BeILLE YPOBHH [PYHTOBOO BOAOHOCHOTO 0-
PH30OHTA NMOIMOWEHHE TIOBEPXHOCTHEIX BOA NPOHCXOAWT TOABKO TIPH
NOSBLCMEX VPOBHS TORCPXHOCTHBLIX BOA (MEBOIKM, MGI0BOLBS, TPHAK-
BLE H AR, Tpr cnane vpoBHEH MOBEPXHOCTHEIX BOO H MNPH €10 HU3KKHX
NMOTKEHHAX OCYWECTBAACTCH PABTPY3KA TPYHTOBBIX BOA B PYCAQ PEKH
(cm. pue. 7.2, &) B mepuon noaseMa VPORHI MOBEPXHOCTHLIX RO B
NPHPYCAOBON YACTH NOTOKA IPYHTORBIX BON CO3A4€TCH “O0paTHAas
PA3HOCTE HANOPOL, ONpeIe/sikolitasg pUAbTPALNK (TIOTNOWCHKWS) o~
BEPXHOCTHBLIX BOA B Depera W (hbopMHUPOBAHME 30HLI NEPHUOEHUCCROND
HACLILIEHHA M MNOIBEMA YPOBHS IPYHTOBLIX BOA.

PasMepel 30HB MCPHOIHYECKOTO HACBIIUEHHS 11 NOAOXEHHE ¢
BepXHEH MPAHKLUB {VPOBHS IPYHTORBIX BOA) CYIMECTBEHHO HIMEHHIOTCS
RO BPEMCHH, B CBA3H ¢ UM NOAODHASE CXCMA B3AMMOASHCTBHA NMOBEPX-
HOCTHBLIX W MOA3CMHEBIX BOL [A3bIBICTCA HECHIQUUOHADHOM HOGROPONM
FPYHTORBBLIX BOA MPH (GMUABTPAUMH M3 pycaa (Bomoema). [TpH nNocTosH-
HOM HOABEME YPOBHS [TOBEPXHOCTHBIX BOA (CO3AAHMEC BOLOXPAHMMLLIA )
I3 TIPCASABHOM CAYYae Uepes3 QNpCASCHHBIA ANHTEeNbHBIH HHTEPB
BpeMCcHH B peivabTaTe (PUALTPAUHH MOBEPXHOCTHLIX BOO B OCperd,
APHTOKA MO MAACTY W MECTHOFQ HMHGHABTPALHOHHOIO NHTaHKS (POp-
MHPYETCH HOBOE (CTALHOHAPHOE, CTAUHOHAPHBIH MOAMOP) 1MONCKCHHE
VPOBHA MPYHTOBHX 2O (CM. pHC. 7.2, €), PN KOTOPOM BOCCTAHABM-
BAETCH MX PU3rpy3ka B peKy WKW BOIOXPAHELHLLE,

Mpouece rpsIHPeRIEEST HECTIIHOHARITON HOITOPY B KPYITHBX PCUHLIX 0 1HHAY
DM HPOAOAICHRH ION0BOAHE W HARGLKON NoAPODHO paceyoTtpert b KyacatHe
C1900%, s N0ORAIGHO, 4TO NIPH BEIMMGIRACTENE MTOREPAHOUTHRX M MOACMHRX BOA
MO ITOH CWCMY TIKTHOCCK]T FIC (POHCXIIT COTCTBCHHG MITTHHS TPYHTOBLIN 301,
HOCKOVILREY Bl BLIICTOM  RICNOACE HY HCIEPCHIG W TPUHCHH B HPURTINECKH Bech
OUBCA PCUHLIY B0 HROHILTPOBIGEIMECH B Depent P TIIbEYe VIOBBL, BOSERALIL-
Cred OOPMITHG B PYCITO HEL HHCNOTA e CTadle Mocieioahst (N CNAle Ypapicei no-
BCPXHOCTHBIY B, ‘FTOT NPOIECe MOKET PaCCMUATPHBATLLA B KAUCCTBE Tdak HAZLIBAL -
MOIG TPONCCCH GEPeCOsOcn el iipisatitd peinoro croki, B To e spesst 2ToT nponece
SO HAC TR L‘}..'LlJ.t:{.'TIH_‘HH{)I_' EY Y FERY T EE [ I 1 Ll][)p.'LlJ.Ii]LII.{EIHl!Sl .‘LILIIII'_‘|‘}'¢L'IH'_{QIIIII1-1 o wlihdi-

Fnaga 7. I'PYyHTOBLIE BOALI ¥ BOALI 30HBI A3DALMH 159

UOCKOUO COCTan FpYHTORLIX BOI & APUOPEAHON T0HE, aTPSiHeHHY PPYHTORLIX RO
Fp HEDRITOMOI Y IOAL CINTHTAPHOY COCTOSHIE PCUHBIY BOJL bt ap.

[1pu 3a0CcraHHK ¥POBHS [PYHTOBBIX BOM HHXKE YPOBHS MNOBCPXHOCTHRIX

non chonvunDaEmHaHe TOH U HOE O¥AM B TOPTSITIPHEG foud pde 7 200
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ONPENEIsICTCH NPCAKAE BCEro CTPOSZHHEM pazpesa, MPOHHUAEMOCTLIO
MOPOALI 301bl A2PallMH H TAYOMHOH 3aleraHus YPOBHS TPYHTORDIX
RO, HOCKOJ]IJK}’ DTH XAPUKTCPHCTHKHY MOIYT AOBONBLHO CHUIBHO HAME-
HATBCA O LUTHHE PYCia PEKH M [JaKe BO BPEMEHH (H3MEHECHHE pyeao-
BbIX COMPOTHBACHHH (IPH OTIOKEHHH HAH MEPCOTAOKEHHH TOHHBIX
OCANKOB, NOAMEIBE H OOPYIWEHHH OCPeroR, Ce30HHLIE NOALEMBE YPOB-
Hsl TPYHTOBBIX BOA H T.L.), CXEMA B3AHMOISHCTBHA 1TOBEPXHOCTHBIX H
TPYHTOBLIX BOM {OT YUACTKA K VIACTKY MK B PANTHYHBIC C€30HLL roaqd
H T.ﬂ,) MQOQMHCT MCHATRCH. B COOTRETCTRHH © 9THM B KAAAOM KOHKPCT-
HOM Clyuae ODOCHOBAHHE CXeMbl MOMOWEHWA MOBEPXHOCTHRIX BOI
(HA JdHHOM YUACTKE) MOXET ObITL OCHOBAHO TONMBKO HA (PaAKTHYECKHX
ATHBLIX O NOAMKEHUH VPOBHH TPVHTOBLIX BOA MO0 PYCIOM pekH {RO-
10CMaA) HIW HENOCPSICTHEHHO B IIPHPYCIOBOM 4acTH NOTOKA MPYHTO-
BLIX BOO (CM. pHC. 7.2).

[MTUTaHNE TPYHTOBRBIX BOM 3A CUCT 80CXOAFUet! (Mtsmpaigiii M3 HUXE -
AEKALMX TOPH3OHTOB ROIMOKHO HA YIaCcTKax, r4e Mbe3OMCTPHYCCKAS
MOREPXHOCTh HAMOPHKIX BOA YCTAHABTHBASTCS BhllE YPOBHS FPYHTO-
RO BOIOHOCHOTD TOPHIOHT:L {pHL“ 73)

rer |1 Mar]2f—=—3] 44 4] tf |5| {3 le

Prueo 7.3 Oseua OPAMHPORIHIN TIHTAHEE TPYHTOBLEY 404 300 ¢4eT (DHALTRAILAN 13

HHAKC. [SRAINCEG BAOHOCHONO TOPISOHTA: § — (PYHYOBLIC BUALL 2 — MCKIIACTO-

BRI BOACHOCH B TOPIONT, 7 —— ML SOME TPHYCCKHIT YPOBCHR MeKTIIACTORbIX BOML

4 = AITPYAHCHHL PacePCacTOMSHHAA (PHTbTPILHA (HUPETCKAHHCY F — A0KAALHOS

HHTCHCHREHOU {TCPCTCKANIC: & — i uTpatiad 1o “TIRpOFE OO0 HUCCK M ORIaM
{ GURILILITRIC OOOTdseluy car e, 72D

160 HacTe |l. PoOpMHUPOBaHHE Pa3nMUHLIX TUNOB NOA3EMHLIX BOA

[ToaotHoe cooTHOWEHWe YpOBHEl XapaKTepHO TAABHBIM OGpAzZOM
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HbLIX A0NMH, MyBoKHe DEeCCTOUHBIE BNAIMHBL, O3EPHbLIE KOTIOBHHLIL,
3a00/10UeHHBle HUIMEHHOCTU W ap.). Ha takux yyacTRax HU3Ikoe no-
NOXKEHUE YPOBHA TPYHTOBLIX BOA ONPeACAETCS HAanHUUeM OJIM3KO
PACMONOXKEHHbBIX 30H HX HHTCHCHBHOWN pasrpyikd. COOTHOLLEHHE
YPOBHEI IPYHTOBLIX W DoMee ryvOOKHX NOI3eMHBIX BOI OOYCIIORTHEACT
B 3TOM Chyyae HaTWyue COOTBETCTBYIMUEH PAasHOCTH HanopoB AN u
MCKIIACTOBOrO HANOPHOFO TPALHEHTa J, ONPLICAAIOLLEro BO3MOK-
HOCTh CYOREPTHKANBHOKH 60cxodsiued (DUNLTPALIMN U3 HHXKEnexKalllero
BOIOHOCHOIO ropH3oHTa {cM. puc. 7.3). IlpH nocrosHHoM (B npeAae-
NAX YUaCTKa) 3HAYEHWH Pa3sHOCTH HAnopoB AH xapakTtep M BEJIMYHHEI
BOCXOMALLEH (BHIIBLTPAUMH B IPYHTOBBIH BOAOHOCHLIH FOPU3OHT B pe-
LIAKHIEH CTENCHU ONPEaeNnAOTcH PUIBTPALMOHHBIMI CBOWCTRaMU K
U MOLLHOCTBIO M1, PA3IC/AIOWIEre CHaboNPOHKLAEMOTO Cios. B oGna-
CTH CTVIOWHOMO PACAPOCTPAHeHHs Nopoa ¢MAadONpOHHUAEMOTO CA0R
YCAOBHA Bocxoasalel (pUALTpALKMH HAWOOAEE 3ATPYiAHEHHbIE M, Cle-
JOBATEABHO, HAHMEHBIIHE (HA eAHHHUY MTOLATIH) BEJIHUMHB] JIMTA-
HHA TPYHTOROIO BOAOHOCHOID FOpHW30HTA. [logobHas 3aTpyiHeHHas
CyOBepTHKaAbHas (PUALTPaLHS vepe3 BblAepKaHHbIe cnadonpoHuuae-
MbIEC CROW O0bIMHO HA3BIBACTCS Hepemexaniesm (MEXNNAcTOBOE nepe-
TeKaHue ).

Ha yuacTtkax, rie nopoibl cnafonpoHHUAEMOro ¢os XapakTepH3ly-
IoTCcH Oonee BbBICOKMMKM JHAYEHHAMH NpOHHLULAEMOCTH (HSMEHEHHE
MPAHYAOMETPHUESCKOMO COCTABA, 30HbLI € HHTEHCHBHOW TPELUMHOBATOCTbID
M IP.) WK YMEHBIMEHHEM €TO MOLWHOCTH (APeBHHE 3PO3HOHHBLEIC pas-
MbIBbI H [p.}, YCAOBHA B3aWMOACHCTBUA CMEXKHBIX TOpHIOHTOR OOnee
OA4rONPHATHLI U BEAHYMHBI MHTAHUS TPYHTOBLIX BOL OTHOCHTE/AbLHO
GonblIe {MOKANBHOE urmencushoe nepemexquiue). Hanbonee Graronpu-
ATHBLIC YCIMOBKA B321HMO,[IEHCTBHFI CMCIHKHDBIX TOPH3IOHTOE WU B UGLLI,eM
CITydyac HAHOONBIUHE BENHYKMHLI MHTAHWUA XaApaKTepHbl AT YUACTKOB C
OTKPLITOH FHAPABAWUECKOH CBS3bIO {OTCYTCTBHMEM NOPOA chadornpo-
HHUACMOIO CJ'IDFIL Taxkue YHACTKH, CBA3AHHBIC € 30HaAMH CbEILI.H'cU'IbHO—
ro 3aMeLLEHAs C1abONMPOHHLAEMBIX NOpoA, TNYOOKMMH 3PO3HOHHbIMM
pa3MblBaMH, 30HaAMKH TEKTOHHUECKHMX HapyleHHH W ap. (cM. puc. 7.3),
YCNOBHO HA3ZLIBAKITCH 2udpoceotozuveckumu “oKaamy’ , O KOTOPbIM
OCYIIECTBAAETCH OTKPBITAA TMAPABTHYUSCKAS CBA3L ABYX CMEXHBIX BO-
JOHOCHBIX FTOPH30HTOB.

B PEANbHEIX YCTOBHAX YUOCTKH € paa.rmleoiéi CTCNCHERKY CBASH IPYH-
TOBBIX M Dosiee TNMYOOKMX NOM3EMHBIX BON XaPaKTEPU3YETCA pazIHiHEI-
MKW 3HAYEHWAMH PABHOCTH HANOPOB (MPH NPOYHX PABHBLIX YCAOBHSIX
AH npsamo NpoNOpUHOHATBHA 3HAYEHHK (PHALTPALMOHHOTO COMpo-

Frmme T Mok i om s ME 6 s rsorme 5 craui i & St ehosun a1 T |
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TUBIEHHH PA3IEMSKILErO CNOA), M PACNPENLTeHHE BEAHYHH NHTAHMS
IPYHTOBbLIX BOM 334 CHYET MEPETEKAHMS H3 HHXENSKALIEro ropu30oHTA
3HAUMTENLHO CaoxkHee. B obiiem caydae aake npH OTHOCHTEILHO HH3KOM
NPOHHUAEMOCTH TTOpOI. pasiendomero cnos (K, = 10-'—10* Mm/cyr) B
CBSI3H C BOSMOXHOCTBHY CYLLUECTRBOBAHHA 3HAYMTRJLHBLIX HATIOPHBIX [Pa-
AveHTos (1o J> 1) v 6oABLIOH NIOAABID NOMEPEYHOro CeUeHUs no-
TOK® (CM. 1. 5) B&JHYHHBbI NOIOOHOIO AMTAHWS TPYHTOBBIX BQN MOTYT
apocturate 1.0—1.5 n/c  km? (30—50 mMm/ron) W Gonee.

Ha yyacTkax, rae rpyHTOBBIH BOAOHOCHBIH FOPH3OHT MOACTHAACT-
CH TPCILHMHOBATBIMKM MM 3dRAPCTOBAHHBIMH NOPpOIaMH, INTHTAHKE
PYHTOBBLIX RO 32 CUET TMPUTOKA H3 HUKEMCKALLMX FOPH3OHTOR OCY-
IUECTBAACTCH TAABHBLIM QODPa30M HA JIOKATTbHBIX YYaCTKaxX Mo 30HaM
HHTEHCHBHOH TPEWHHOBATGCTH (3aKApCTORAHHOCTH). Yonoeua PHNbT-
PAUMK W OODbEeMbl [TUTAHHA MOTYT DbITh PAIHUHLIMH B 3ABHCHMOCTH
OT THNA H CTPOSHMA KOHKPETHOH I0HLI, TAYOHHBI 2€ 3AN0KEHHS, TH-
POTHHAMHYECKOTO pekiMa n ap. {cM. ti. 9).

Hekveemeaennoe MUTAHUE TPYHTOGBLIX BOA. B CBSI3H ¢ MHTEHCHBHBIM
PA3IBHTHEM XO3MHCTBEHHOR AEATCNAbHOCTH TPOUCXOMHT MNOCTENEeHHOC
COKPAILEHHE TEPPUTOPHE ¢ COXPAHEHHEM €CTECTBCHHEBIX YCNOBMI {eC-
TECTBEHHOTO PEXUMA} NMHTAHHUS TPYHTOBLIX BOL. Pacnauwka UenvHHbIx
3EMEST, BLIPYOKQ Jieca, CenbCKOXOIGHCTBCHHAA MenuopauHd, THIpO-
TEXHHYCCKOE CTROMTEABCTRO M APYIHC BHIBI X03AWCTBCHHOW ACATC/Ib-
HOCTU 4eNOBeKa NMPHBOAHT K TeM HIH HHBIM H3MEHEHHAM YCIOBHH
ECTECTBEHHOIO NWTAHMI MPYHTOBLIX BOA HA ODWHPHBIX TEPPHTOPHAX.
Ha w3mencHHe yCniOoBHH NMUMTAHHA MPYHTOBbLIX BOA OCOOCHHO CHABLHO
RAKAIOT T€ BUAB XO3AHCTBEHHOH ARATEABHOCTH, C KOTOPBIMH CBSI3AHE]
PE3KHE H3IMEHEHMH BOAHOTO PeXXHUMA 1M HHTEHCHBHOCTH YBJAAXKHEHHY
NOBEPXHOCTH 3¢MAH (opoweHe, o0BCAHSHHE NACTOULL, CO3NaHHE
NPYAOR H BOAOXpaHWAHUL K Ap.). B uefom MOXKHO CHMTATh, UTO HA
3EMHOM [LEAPE B PalBHTBIX B XO3HHCTBEHHOM OTHOLWUEHHH CTpaHax B
HACTOALUISC BpeMs NPAaKTHUIECKH OTCYTCTBYIOT CKOJ'EI:-KO—HHG}’H,I: KIWTIHbIC
PErHOHBI ¢ COXpAHEHHEM A0COMIOTHO €CTeCTBEHHBIX (HEHapPYLWEHHBIX)
YCROBHI (POPMUPOBAHUS TNTHTAHHS TPYHTOBLIX BOA. B COOTBETCTBHM ¢
ATHM CYILECTEVCT HCKOTOPAH HEOMPpLASNCHHOCTE © ROHATHAMH eoinecm-
GEHHOE W UHCKYCCHIBERHOE RUMaHUe TPYHTOBLIX BOA. PaccMarpusast pas-
AWYHBIC BUILI H CTENEHL H3MEHECHHA €CTSCTBEHHBIX YCIOBUH opMU-
POBAHHA TNHTAHMA FPYHTOBBIX BOI, MpaBWIbHee ONpelefaTh HX Kak
VCINOBHA CCTECTBEHHO-AHTPOTIOTEHHBIC (T.€. €CTECTREHHBIE YCIOBH,
B TOM MM HHOH MCPEe MIMEHEHHBIC AHTPONOTEHHbIM BO3ICHCTBHEM ).
]'lpu ATOM B KAUSCTBE COOCTBEHHO HCKPCCHIECHHO20 HUMGRIS TPYHTO-
BBIX BOA CNedyeT pACCMATPUBATbH NHUTAHME, (DOPMHUPYIOLLIEECH B CBA3M
€ UHXKEHCPHO-XO3AHUCTBEHHBIMA MEPONPHATHAMH, HEMOCPEACTBEHHOM
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162 UacTe |l DOPMUPORIHWE PAINUUHLIX TUNOE NOAZEMHBIX BOA

UC/EBH) KOTOPBIX ABAACTCH YBCIHYCHHE 3aM4C0B PYHTOEBRIX BOI. Oc-
HOBHbIE MEpPOMNPUHATHS 3TOrD THIE — CcO3daHHe HHEUNLTPALMOHHDbIX
DACCCHHORB, NOMOLWAIOIIHX KOTOALEE, HACHETATENbHBIX CKBAXHH W Ip.
(cm. . 14).

Pazzpyaxa rpyHTOBBIX BOD OCYILECTBAYETCH B BWJAE POAHHKOB, (PHITLT-
pauvei B pycnd pek HIM AHO BOOOEMOB MIPH HANHYWH THIPABAHYECCKON
CBA3H [PYHTOBBIX H MROBCPXHOCTHEIX BOA, IMYTEM HMCIAPCHHA, NEPETE-
KAHWEM B HHACNEXKAUINE BOAOHOCHLIE FOPHIOHTBI, HCKYCCTBEHHBIM
nyTeM.

Poonurxamu {HCTO'—II-!HKHMH) HAZBIBAWTCH CCTEeCTBEHHLBIC BEIXOOEI
MOA3EMHBIX BOA (B TOM YHCNe rpPYHTOBBIX) HA MOBEPXHOCTbL 3EMAM.
0pa30BaHHE HCTOYHHKA KaK POpMbl pasrpy3kH rpyHTOBbIX BOM OT-
peaenseTcd FABHHM 00pazoM ARYMS NPHUMHAMU. IPO3IUOHHOM pac-
YNEeHEHHOCTLEO penbedia, oDYCNOBIMBAIOLIEH BCKpPbITHE BOAOHOCHOMO
FOPH30HTA PPO3MOHHDBIMU Bpe3aMH (MOHHXEHUAMW B peiibede), U
(bHABTPAUHOHHOI HEOAHOPOAHOCTLY BOAOBMEWALINX Nopon, obyc-
JNOBAHBAKIIEH HEPABHOMEPHYIO OOBOAHEHHOCTL pa3pe3a, HATHYHE
BbICOKOAPOHHLASMbIX YYACTKOB, 30H WHTEHCHBHOW TPEelUMHOBATOCTH
H 3aKapCTOBAHHOCTH, HANHYHE CMNAbONPOHHLASMbIX 2KPAHOB H AP.

CobCTBeHHO POAHHKAMH HA3bIBAIGTCA, KAK NPaBiao, KOHUEHTPUPO-
BAHHbIC OAHHOUYHbBIC BbIXOAb! MNOA3CMHBIX BOA, OAHAKO TaKaA Pasrpy3ka
NPOHCXOANT TAKKE B BUAC gbtcauusdrit (ManoncOMTHBIE paccpeIoTo-
YeHHbIE BbIXOAbL), JUHEUHBIX WIH AAAGCHMO86IX BBIXOOOR, ¢ ONpeacAeHHON
NPOTAACHHOCTLIO, SVAROsX BbIXOOOB (HBCKO.I'II:I(O OIU3Ko pacriaonlo-
KCHHbIX HCTOUHWKOB) W ap.

B ruaporeonornveckoi NHTepaType pacCMATpHBAETCHA psid Kiac-
CHEHKAUMHE HCTOUHMKOB (MO THNAM NOA3EMHBIX BOA, THNY BOLO-
BMELLAIOLWIMX NOPOA, XapakKTepy BbiXeAa HA NOBEPXHOCTL, aebuTam
MCTOYHHKOB, TeMRAEpaType H ap.), paspadboTaHHbix M.E. ATbTOBCKHM,
O.K. Nanre, H.A. MapiHobeiv, A.M. ObunnrvkoeeiM, M.[1. Capa-
pcHeKHM, H.H. TorncTuxuubiMm 1 ap.

[1o xapakTepy H YCAORHSM BbiX0Aa COOCTBEHHO PYHTOBLIX BOA Ha
AOREPXHOCTL ICMIH HCTOYHMKHA MOAPAIIEAHKDTCH Had KOHTAKTOBBIC,
IPO3HOHHDBIE, IKPAHHMPOBaHHBIE, <YOPAKBHATBHEE W CYDAKBaAbHbEE
{puc. 7.4).

Konmarkmogste BblX01bl TPYHTOBEIX BOA (POOIHMKH) 06Pa3viOTCs B TOM
CAydae, KorAa 3pO3HOHHBIE BDPe3bl BCKPBLIBAKWT KOHTAKT BOAOHOCHbLIX
NOpon {FPYHTOBOIO TOPHIOHTA) C NOACTHAAKWHMMH caabonpoHUulae-
MbBIMH DlOpodaMu {pdc. 7.4). Pasrpyaka rpyHTOBBIX BOL KOHTAKTOBOIO
THNA HEPEAKO MPOABAACTCH B BHIEC PACCPEAOTOYEHHOIQ BHICAYHBA-
HHA, NMAACTOBLIX HITH I"p}’l'lﬂDBbIX BbixXOa0B MapKHp}’I{)lJ_lHX ]“pleHL[}’
PACMPOCTPAHEHUS BOAOHOCHBIX MOPOL {KOHTAKT ¢O caadonpoHmLiae-
MbIMH MOpoaaMu) Ha onpeaeacHHoM npotakeduu. Tpu pekpriTHH
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Fnaea 7. FTpyHTOBLIE BOAK # BOALI 30MHLI a3paluM 163

IPO3UOHHBIM BPE30OM NEPEeCI1AHBaAHWS BONOHOCHBIX H ¢TabonpoHpuae-
MBIX MOPHBIX MOPOA KOHTAaKTORAN PA3rpy3ka MOXET MpOUBAATHCH B
BHIE SIPYCHO PACMOAGKEHHbBIX BBIXOZOB NOI3EMHEIX BoA, NPHYPOUESH-
HBIX K MOAOWBE (KOHTAKTAM) HECKOAbKHUX BOAOHOCHBIX TOPH3OHTOB.
Mo xapakTepy BbIXOAAd KOHFAKTOBBIE MCTOUHWKH BCETAA HHCXOOS LIHE,
Kak npaBuio, oHH LA0T BECHMA [TOCTOBEPHYIO HHMOPMALIMIO O MPaHU-
UAx pacrnpoCTPaHEHHY BOAOHOCHOIO TOPU3OHTR, €70 BOAOOOMALHOCTH,
MHHEPANTH3ALUKH W TEMNEPATYPE NOA3EMHbIX BOA W Ap.

Pue, 74 OCHOBHBIC CXeMHE (POPMUPOBEHNA ¢CTECTBCHHBIX BBIX0A0B {HCTOYHHKOR}

IPYHTOLLIX BOIL ¢ — KOHTAKTOBBI. ¢ — ACHPCCCHORHDLIE, ¢ — 2KPAHHPOBAHHDLIH,

¢ — CyOPMIOBHANEHIA. { — MpoHHLASMES (BOAOHOCHEIC) nopoaw; J — cnabonpo-

HHULEEMBIC MOPOAK; J — PRXABIE CKIOHOBRIE 00paiomibHi. ¢ — YpPOBEHb PYHTORDIX

RO, 5 — PONHWEK, ¢ — HANPABACHHC UBHKEHHM TPYHTOBBIX BOM, 7 — pa3srpyika
IMYHTORLIN B0OA HCRAPCHHEM

Spasuonnbie (NMpaBHibHee — JICAPECCHOHHLIE) UCTOUHHUKM OOpa3y-
IOTCS, KOFJA 3PO2MOHHLIE BPEl3bl BCKPLIBAIOT YPOBEHb PYHTOBLIX BOA,
He Mpopesas Beck BOAOHOCHBIH FOPU3OHT 10 NOACTUIAIQLLEND BOACYMNO-
pa (cM. puc. 7.4, 0). QopMupoBaHHe MOAOOHLIX BbLIXOAOB XapaKTepHO
N9 TIOHHXKEHUHA B THIJIOBLIX L1BAX PEMHLIX W O3CPHBIX TCPPAC, 360-
JOYMEHHBIX HH3MEHHOCTEH, & TaksKe WISl MENKWX 3pO3HOHHBbIX Bpe3OR
(OBparu, NPOMOMHBI, GaAKH W Ap.} HA YYaCTKAX ¢ OTHOCHTEJLHO HE-
rmyGOKHM 3aneraHuem YpoBHA TPYHTORbIX BoA. Bo MHorux cayuasx
HCTOYHHKH 3TOrO THIMA MMEIOT CE30HHBIM XapaKTep, TAK KaK B NepHo-
Ibl ¢ HH3KHM [OJOXCHHEM YDPOBHS [PYHTOBBIX BOA, MEIKHE 3PO3H-
OHHBIC BPC3HI HE DOCTHTAKRT NOOBEPMNHOCTH BOOOHOCHOIO TOPMIOHTA.
B olwem ciyuae AenpeccHOHHEBIC BLIXOAB TPYHTOBBIX BOA APCHHPYIOT
TONBKO BEPXHIO YACTH BOJIOHOCHONO FOPH30HTA, 4 OCHOBHAs pasrpys-
Kad OCYIUECTRIHCTCH HMXKE MO NMOTOKY B Honee l'ﬂ}’GDI(H){ IPOIHOHHDBIX
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164 Hacts li. PopMHpoBaKre pasnWyHelX TUNOB NOO3SMHBLIX BOA

IKpanupoaaHbie BLIXOIbI (MCTOUHMKU) TPYHTORBIX BOA DOPMUPY-
IOTCA B VCJIOBHAX, KOTIa NOTOK FPYHTOBBIX BOA (NO HANPapRICHHID 1BU-
KeHHA)} NOCTHIAET FpaHUulbl PACAPOCTPAHEHHHA CAAGONPOHULAEMbIX
nopoa {(3KpaHa).

MNonoOHbIE YCAOBHH PA3IPY3IKK XapakTepHbl 415 OrMOA3HEBbIX CKAQ-
HOB, 4 TAKAE MUt YUacTKOB (PauManbHOrO WKW TEKTOHHYECKOIO 3Kpa-
HUPOBAHMA BOAOHOCHLIX nopot (cM. puc. 7.2, g). Hannuwe caadonpo-
HHLUAEMOTC IKPAaHa OPUMBOIEHT K MECTHOMY NOABEMY VPOBHS TPYHTOBBIX
BOO M K (prMHpDBElHHI'D Ha OOJ/IEE BbICOKWX OTMETKAX B OonpeaciacH-
HOH Mepe "Bocxoadwed (NOANepPTol) pasrpy3k IPYHTOBLIX BOL.

Cyoghaosuamusiyiy A.M. OBUHHHHKOB Ha3BAA BbIXOAbl FPYHTOBBIX
RO, nepe;:;pbl'rbrc PLIXABIMHA CRKIOHOEBBIMH OTNOXCHHAMH, KOTOPDIC
00PA3YIOTCA TNaBHLIM 00pA30M APH KOHTAKTOBLIX DOPMAX PasrpPy3KH
(cM. puc, 7.4, o). Haanuue ppixabix CKIQHOBbIX OOpPA30BaHHI NpHBO-
OHT K TOMY, 4TO IPYHTOBLIZ BOABl, PU3rPYXAICIUHECS HA KOHTLKTE BO-
JOHOCHBIX H C1abOMPOHHUACMbIX NOPOA, HE OOpa3YIOT OTIENLHOrO
BbIX0AA (POIHMKa), @ QUALTPYIOTCS B PbIXIbIE OTACXKEHHA, Pa3ipyxa-
S1C6L B BMAEC MCTOUHHKOB {BLICAYHMBAHMWI) Ha ©0Nee HHIKKX OTMETKAaX
WK NYTEM HCTTApeHUs W TPaHCIHPALHHK,

Cydaxearvtibini pONHUKAMH Ha3bIBAKDTCS COCPEIOTOUEHHbLIE BHIXO/Ab
NoO3eMHBIX BOA (TPYNNORBE BbIXOOLI, MAACTOBAfl PATPY3Ka W Ap.),
GopMHpYIOWIHECH B PYCNAax pek MIM HA OHE BOAOSMOB HHXKE YPOBHS
NMOBEPXHOCTHRIX BO.

JeOUThi MCTOUHMKOB. HAM pacxons BoAwl {(n/c¢, M3/c u T.A.), M3-
MEHSIOTCS B IMHPOKHX MpPeAcaax B 3aBMCHMOCTH OT COCTara M Npo-
HULUACMOCTH BOAOBMELIANILLAX {10POJ, @ TAKKE YCAOBHIN BCKPBITHH
BOJOHOCHOTO TOPH3OHTa M XapakTepa Bbixoaa. Mo knaccudukaumu
H.A Mapunosa v H.H. TorcTHxHHa, HCTOYHHKHM NO BEAHYHHE IcbUTa
MOAPAINCISIIOTCA Ha ManoaeOuTHble (MeHee | n/C), CpeaneacOUTHBIES
{1—1[0 a/c) u BBICOKOAEOMUTHbIe (Gonee 1) n/c).

Haubonee KpynHbEE MCTOYHHKH W TPYINOBLIE BBIXOALI ¢ AcOUTOM 10
1.0—10 mM3/¢ W Bonee ¢BA3AaHbI, KaK NPABUIO, ¢ HHTEHCHBHO 3aKapeTo-
BAHHLIMH NOPOAAMM, 30HAMH HHTSHCHBHOH TEKTOHHMYECKOH TPEUIM-
HOBATOCTH CKAJIbHHIX MOPOL, MOAOALIMH PPY3IUEHBIMH NOPOAAMH M
KPYMTHOOOIOMOUHBIMH OCATOUHBIMH OTAOXKEeHHAMM (cM. FL 10, 11).

Pasrpy3ka rpyHTOBBIX BOA MPH HAAWYMM FUAPABIHYECKOH CBA3M C
NOBCPXHOCTHLIMH BOZEAMM (POPMUPYETCS HETIOCPEACTBEHHO B PYyCaa
PeK M BOMOSMBlI HMKE YPOBHY NOBEPXHOCTH Boa (eM. puc. 7.2). B 3a-
BUCHMOCTH OT CTPOSHUS THAPOFCONOTHMECKOMO pa3pe3a, a Takke pac-
nmpeaeneHU (PUALTPAUMOHHBIX CBOACTB BOLOBMELLAIDLLHX NOpOL M

Fhins o mteeara’™ A me R AU RAFA A R I EETA AUAL P P FAAMTL T e rrain Ta omarTie

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu...  173/464



09.08.2022, 12:38 vsevolozhskiy_v_a_osnovy_gidrogeologii_compressed.pdf
PYCAOE O CHU Peldl PYSK PG THERD CUYLLHCCLBAXC IO IV B BHAC

PAccpPeNoTOUCHHOH (OTHOCHTEALHO paBHOMePHOH) (BMAbTpaUMK Yepe3
NOHHBIC OTJOXEHHS, AHO0 NMYTeM KOHUCHTPHPOBAHHLIX CYOAKBAABHBIX

Fnaea 7. FpyHTOBBIE BOALI M BOALI 20HL! AIPALIMM 165

RLIXGAOE (poaHUXORB). B OOARWMHCTES cyyaer NpH HATHUMMH THAPAB-
THYECKOH CBSI3M TPYHTOBLIX W NOBEPXHOCTHBLIX BOA (POPMHPYETCS IBY-
CTOPOHHUEA MPHTOK K ApeHe (CM. pUC. 7.2) ¢ (POpMHpOBAHHEM MOA
PYCIIOM PEKH TPAHHULE MEKTY ABYMH PAZHOHAMPABNCHHBIMH MNOTOKAMH
PYHTOBLIX BOI (YCNOBHS HQuHO20 Openuposdhist NOTOKA TPYHTOBLIX BOA).
OAHAKO B CNEeUM@PHUEeCKHX YCI0BMAX (KAPCT, TPELUMHOBATBIE TTOPOAL]
M Ap.} BO3MOAHO CYIUSCTBOBAHME YUYACTKOB ¢ OJHOCTOPOHHEH pas-
FPY3KOM, KOraa yactb NOTOoKA “NPOCKAKHMBACT  MOA PYCIOM B Hanpan-
JAeHHK Bosee FAVOOKOH APEeHbl (HENOAHOE APeHMPOBAHHE), B 310M
CAVUAE Ha NPOTHBOMOIMMKHOM OT YUACTKA PA3PY3KH 0epery ypoueHL
MPYHTOBBIX BOO MOKET 3alCTdTh HHXKe ypOBH$ TNMOBEPXHOCTHBIX BOA,
YTO ODEeCe I MBAST TAKXKE BO3IMOXHOCTL MHTAHKA MPYHATOERIX BOM 3a
CYeT MNOFAOWCHHS NMOBEPXHOCTHBIX.

Cxema ¢ (POpMHUPOBAHHEM PA3TPY3KH NPH HH3KHX NOJOXEHUHX YPORB-
Hf MOBCPXHOCTHBIX BOA H MNGLAQCLWCHWA MNPH THOIABCMAaX YPOBHA BGABL 13
peKe. 03ICPE U IPYFHX BOJOEMAX PACCMOTPEHA Buille (CM. pUC. 7.2).

Henaperue sBASSTCd OAHHM M3 OCHOBHBIX BMAOB pasCpy3kH Ha
YYACTKAX € HCTNVOOKHM JAICTAHHEM YPORHSA TPYHTOBbLIX BOA. CODCTBOH-
HO pasrpy3ka MPYHTOBLIX BOO B 3TOM CAYYAE€ MOXKET OCYLUECTBAATLCSH
TpeMS MYyTAMH. HCMAPEHHEM C MOBEPXHOCTH MOUBLI, KOFAA KAOWLUIAPHAS
Kafima, QOpMHPYIQIIANCH HAL YPOBHEM [PYHTOBBIX BOL, AOCTHIALT
[NOYBEHHOTO CNos1 (UCNAPEHHE C KAMHNAPHOH KARMDBI), MCNIAPEHHE B
MNOpOObl 30HBL a3paunK NMpH rYOOKOM 3aACTawiK YPOBHS TPYHTOBbBIX
BOA (BHYTPHUIPYHTOBOS HCAAPEHWE): NOLNCLICHHE BOAbLl KOPHEBOH CHC-
TEMOH PACTEHHA B CAy4ac, eC/IH OHa MJOCTHTaeT VPOBHA MPYHTOBBEX
BOA HAH TOBEPXHOCTH KamHUIAPHOH KaHMbl (TPaHCNWpaLns ).

Hit YVUACTEON ¢ rAvGOKHM JUIETAHKMCM ¥DOBHI IPYHTONRIN BOJ HCAPSHME BIATH M3
NOYHENINGNG CAOH, BCPXHCH Y4CTH SOHLL 83PAUBK 1 NOroHIeHHe BOLGLI KOPHCBOH CHC-
TEMOH PUCTCIIHH 11 MOIYT PACCMATPHBATLCH KAE PA3UPYIKA PYHTOSEIX BOL, MOCKOIL-
kY I O3TOM CTVAC DACKOAYCTC BOAN IOHBLI A3DA0EH, SUe He JDCTHIWAH ¥PORHA [PyH-
TOROTO BOACGUIOCHOIO TOPHIOHTA. FTH HPOUCCCH DNPEASTIKDT ROAHRA poAnsM nopoa
JOHB A3DATLHH, B SHAUHTEABHOK CTENCHM CHIHAKAN BOIMOKHYHY CYMMAPHYIO BENHYNHY
HHTAHHA TPYHTOBBIX BOA 30 CYET HUDUNBTPALMN dUsOCPEPHBIY OCAIKOR H KOHACHCA -
UL, HO HE SETHHOTCH COOCTREHHO DUrpy SKOH PV IOBLIX B0,

Mcxoas U3 3T0ro OUERKAHO, YTO CYMMAPHAsH BEIMUMHA Pa3Tpy3kKH
MPYHTOBLIX BOA MCNAPEHHEM, KPOME BEAHYHH PATHALMOHAOMC DanaHca
(TeMOcpaTypa BO3AYXA H MOYBCHHOINO CNOS, XAPAKTCP ¢C BHYTPHIOAO-
BOTO, CE30HHOTO, CYT{}L[HOF[} H3IMEHEHHA H le R OH]JELIE.HHEETCFI CIYON-
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HOH JICTAHKA YDOBHM LPYHIOBbLLX HOO, CTPOCHHCM H COUTABOM [TOPOM

30Hb] aspalHi, ONPEL/HIOWEHMH BbICOTY KANHILAAPHOTO MOIHSTHS,
HATHIHEM H BHIOM PACTHTEABHOCTH. OpPHEHTHPOBOUHAA OUEHKA BESM-
YHHbI Pa3rpy3ku MPYHTOBLEX BOL MCTAPEHHEM MOXET OBITh BbINOAHEHA,
Hanpumep, no Gopmyie, npepioxkednoil C.O. Apepuanopuim (1956):

166 YacTs . DOpMUpOBaHKEe PA3NMYHLIX THNOB NOA3EMHbLIX BOL
i
fi
W.=Z,1--—1. (7.2)
: 0 H

K

rae W. — MHTEHCHBHOCTD MCTNAPEHHST ¢ VPOBHA TPYHTOBBIX BOL: Z; —
MAKCHMAIBHO BO3MOXKHAS MPH AZHHBIX KIIMMATHYECKHX YCAOBUAX Be-
MHYHHA HCOapeHMst (TAK HalbiBAEMasA WCOAPSIEMOCTb, NPHHUMAaeman
PABHOH HCNApPeHHID ¢ OTKPLITOH BOAHOMA MoBepxHOCTW), H — myGH-
Ha 3a0eraHya YPOBHA TPYHTOBbIX Bof, A — KpHTHUECKas riybnHa
3a0eraHus; # — 3MITHPHULCKHH KOMPMOUUMEHT, 3aBHCSIUKI OT CTpoe-
HHSE U COCTARR NMOPOI 30HBI a3paumrn (4= 1—3). KpHuTH4ecKaa rayOH-
Ha 3ateraHds (A} B obluem caydae OnNpeaenaercsl CTPOeHHeM 3CHBI
APAUHH M BHAOM PACTHTENLHOCTH H OLUEHUBACTCH IMIMUPHUSCKHM
nyTeM, HAM PACCIHTHIBACTCA HCXOOAd W3 BCAWMYHHHLL KanHINAPHOTro
NOJHATHS. B COOTBETCTBHH ¢ BHAOM 3aBMCHMOCTH (7.2} npH 3Haue-
HUsiX H > H pasrpyska rpyHTOBBIX BOL HCAAPEHUEM NPEKpalaeTcs,
OOHAKO 3TO HE COBCEM BepPHO, MNOCKOJBKY H B 3THX YCAOBHAX BO3-
MOKHA OTPAHHUEHH: Pasrpy3ka CPYHTOBBLIX BOO NYTEM “BHVTPHIPYH-
TOBOIO" nenapeHud (1ada, 7.4). [Npr maibix rny0uHAx 3a0ETdHHA
MPYHTOBLIX BOML {OTHOCHTCIBHO H,) M 3HAYEHHAX SMIMHPUYHECKOTO KO-
HpHUWEHTA # > | HHTCHCHBHOCTL Pa3rpy3KM MPYHTOBLIX BON MCRape-
HHEM MOXKET NPeBEILUUTE BETHYHHY MAKCHMAMNEHO BO3MOXKHOTO HCNA-
pPeHH%E. D70 OOBACHAETCH BoAee HHTEHCHBHBLIM MPOTPEBOM AOYBBLI A0
CPABHEHHIO ¢ BOAHOH MOBEPXHOCTBEHY, HANHYHEM TPAHCMHpaUHH pac-
THTENBHOCTBIY, A TAKXKE DOALIUMMH pA3MepPaMK HCOApsIOeH moBepx-
HOCTH (C VYETOM ArPEraTHOrQ CTPOEHHS MTOMBLI).

Tadsuug 7.4

PacnpeneneHne BenWUnUH PAINPYIKHM FPYHTOBLIX BOA MCNApeHHeM Ha BanaHCOBLIX
yuacTkax CeBepo-KazaxcTaHCKOW Thaporeonofyeckon ctadumn 1960—1961 rr.
{ Jededea, Hpuera, V67

Makcnmanbnas Henapeune

¥uacTok (CKBAKHHA) EAyOHHA 10 YPOBHA IPYHTOBRHIY

[PYHTOBLIX BOL, M BOO, MM,/TOA
Bocrounent &eper o3 Kona., cke. 16 10 04
Tiv ke cxnr hYa 4.5 20
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MNaiista po My, ckn, B3 2.5 123
Newuii Heper p. M, cki, 307 10,0 b0
Haungitsmendan teppaca p. Haravreka, ckp, 36 .5 139
Koraosuaa o3 Yarzis-Terrns, ckp. 38 2.0 112
Tam ke, ¢kb. 454 5.0 60
Mnaea 7. [ pyHTOBbI® BOARI ¥ BOABI 30HbI adPaumnu 167

BauaHue nepeyHCACHHBLIX BhlUe (AKTOPOB MPUBOAMT K TOMY, YTO
IAKE B €AHHBIX KITUMATHYSCKHX H JaHAWADTHBIX YCAOBHAX BEAHUMHA
PAOCPY3KH TPYHTOBBIX BOA HCAAPEHHEM M3MEHSETCH B IMMPOKHX Npe-
aenax (cm. tabn. 7.4).

Pazrpy3ka rpyHTOBLIX BOI 3d cHem nepemexkanus B HHXeleXKallue
FOPU30HTEl BO3MOXKHA HA YYaCcTKax, rae ypoBeHp FPYHTOBOTO BOAO-
HOCHOIO TFOPH3OHTA 331eTAeT FHNCOMETPHUECKH BhIWE NbeIOMETPU-
HECKOH MOBEPNHOCTH D0nee TNYDOKHX MOAICMHBIX Box. T1oaobHoe co-
OTHOLWEHHE YPOBHEH XApakTepHO TRABHbIM 0DPA30OM 1158 OTHOCHTENLHOD
NOBLILEHHBIX YYACTKOB TEPPUTOPHH. YAATEHHBIX OT 00NaCTeR HHTEH-
CHBHOH pArpy3KH FPYHTOBLIX BOA {LEHTPANLHLIE YACTH MeXIYpeuHbIX
[POCTPAHCTB, BLICOKHE HALMOHMEHHBIE TEppachl, NPeAropHBIE PAaBHHHSI
H Ap.). YKa3aHHOe COOTHOIEHHWE YPOBHEN onpenenseT CYLICCTROBAHHE
BEPTUKATILHOTO (MEXMIACTOBOTO) HANOPHOIO rpanydeHTa, obyCcloBaAl-
BAIDLLIETO BO3MOXKHOCTL (POPMUPOBAHHA CYOBEPTHKANBHOU HUCXOORIMeH
(PUALTPALKN MPYHTOBLIX BOA B HHKEMEKALEUE BOLOHOCHDbIE FOPH30HTDI.
Yenopust GOpMHPOBAHUA HMCXONALWEH MexXnNacToBOKH (UALTPALIMM
[PYHTOBBLIX BOI, pacnpelefleHHe BEIHUMH W IpYyrHe NapaMeTpbl aHa-
JOTHYHBl PACCMOTPEHHbIM BbLILE (CM, PUC, 7.3 ¢ OOPATHBLIM 3HAKOM).

Herveemeaennas pasrpyika MpyHTORSIX BoA GOpMUEPYETCS HA y4acT-
Kax. rfie ypoReHb BOJOHOCHOMO FOPH30HTA BCKPBIBASTCH MOPHbLIMKH Bbl-
PabOTKAMH HJIH AKOBIMH TEXHOMEHHBLIMKY MOHHXSHHAMMK, CO3MABACMbI-
MU HA MORSPXHOCTH 3eMITH (LHAXTHL. KAPLSPhLE, KOTAOBAHE, JOPOXHLIE
BbIeMKH H Ap.). Cneun@UYECKHMH YYACTKAMH pa3rpy3kH ABIAKOTCH
APEHAKHBIE COOPYKEHHA (KAHABBI, KAHAbB WU IP.), CO3AABASMbBIE CNE-
UHATBEHO TSI CHUXKEHHWA VPOBHA MPYHTORBIX ROA, U BoA0O3aDOpHLBIE CO-
OPYKEHHA (KONONUbl, CKBAXKWHBI, TAAEPEH), ¢ NOMOLUbLID KOTOPbIX
QCYILECTBILAETCS IKCIUIYATALHA (BOAOOTOOP) MPYHTOBbBIX BO.

PacnpeneneHve HanopoB B I'PYHTOROM BOAOHOCHOM TODHM3IOHTE,
OTPEREAA LSS 3AKOHOMEPHOCTH H HANPABIEHHA ABHXEHUSA TPYHTO-
BbIX BOO (CM. TA. 3), QOPMHPYETCH B CBA3M C pacnpencicHUeM BeNTH-

YHH WX TTHTAHHA H pPas3Tpy3kH. [Tockon BKY MHUTAHHEC MPYHTOBBIX BOI
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NPHHLUHMNHANTBHO BO3MOXKHO B Npeaenax BCEH NNOLIALWM paclpocTpa-
HEHHS TPYHTOBOIO BOMOHOCHOID FOPH30HTA, 4 OCHOBHAN pasrpyska
(APEHHPOBAHHE) OCYILECTBAAETCS MPEHMYLUECTBEHHO B MOHMWIKEHHSIX
penbeda, oDLWEH 3aKOHOMEPHOCTbIO ABAASTCS ABMKEHWe TpYHTORLIX
BOL B HANMPaBJCHHH OT OTHOCUTENBHO NPUNCGIHATHIX YYACTKOB TEpPPH-
TOPHU K TIOHMXEHHBIM PASMEHTaM peateda. B aTHX e HanpaBmeHHsX
MPOHCXOANT NOCTETIEHHOE CHMKEHHUE HAMNOPOR FPYHTOBBIX BOM.

an ONMpeiCNEHNMKY BENHYHHBI HANOPA TPYHTOBbLIXN BOIK {E- K&K 10M
KOHKPETHOH TOYKE) B KayecTBe €IWHOI MIOCKOCTH CpaBHEHHMH, Kak
NPABHAO, MPUHHUMAETCS YPOBEHL MHPOBOrO OKEaHa, B CBAIM C 4EM

168 YacTe Il. DopMUpoBaHHe Pa3AMMHBIX TUMOB NOM3EMHbIX BOR

BCTHYHHE HANMOP:A COOTBETCTRYET ADCOMIOTHOM OTMETKE YPOBHA TPYHTO-
BblX BON {B AAHHOI TOUKE), 3a MCKJIIOUSHMEM YYACTKOB. TIe MaBieHue
Hil LCPXHEH TpaHMLC TOPH3OHTA He pPaBHO atMocdepHomy. B zaBuck-
MOCTH OT HOAOKEHHH TOMKH B NOTORKS FMpyYHTOBLIX BOA TNEC30OMITPH-

7
CUKAA BbBICOTA {f? = -';—J H PACCTOAHHC 0 TAOCKOCTH CcpaBHCHKA {z}

MOPYT ObITh PASIHIHBLIMH . HO B KAAKIOM CCYHEHMIH I'I[JDd')H.fIbHOl"G Nno-

TOKA BCAMUMHE Hanopa OyacT COOTBETCTBOBATL abCOUIIOTHON OTMETKE
NOBEPXHOCTH IPYHTOBBIX BOA.

Hpk HatHuvK HA RACWAIH PACnPOCTPAHEHHA BOLOHOCHOI® FORH-
30HTA CHCTCMDBI TOYEK ¢ H3BCCTHON ADCOMOTHOH OTMETKOH NMOBCPXHO-
CTH TPYHTOBBIX BOA 2TH TOMKH (HJH MPOMEXYTOMHbBIC, NOIYUEHHbIE
NYTEM HHTEPNOAAUHH) MOTYT ObiTh COCAMHEHbI MNAABHBIMH KPHBbIMH
JAMHHAMKH ., HASBIBACMbIMH THAPOH3OrHTCaMI (M. puc, 5.5},

Fudpousocunce: — MHHHKW, COCAMHMIOWIWE TOYKH ¢ 0AHMHAKOBOH ad-
COMOTHOM OTMETKOH MOBEPXHOCTH (YPOBHA) [PYHTOBbIX BOA, SARAHIOTCH
JURARY paanoco Hatopd, CHCTEMa 3TUX AHMHHKE, NOCTPOeHHAH ONA k-
DO VYACTKA TEPPHUTOPHH, XapaKTepU3YeT MoloxeHHe (aBGConIoTHBIE
OTMETKH) Peadeo CVRECINGVIOMEN HOBEDXHOUIIE SPYHINOBOZ0 BOOVHOCHO0
COPUOHMT, A TIKAKC pacnpeacficHHe HanopoB IPYHTOBBIX BOA B Mpeac-
qaX paccMATpHBAEMOTO YUaCcTKa, B COOTBETCTBHM ¢ 0Bliel 3aKOHOMEpD-
HOCTBIY PAcnpeaeieHHs HANOPOB FPYHTOBBIX BOA4 3Ta NOBEPXHOCTH.
KAK MPaBHAO, B CIIQLKEHHOH (GOpME nOBTOPSIET MOBEPXHOCTL 3CMAH,
CHHAKAHCH OT BO3BLILIEHHbLIX {MEXIYPEUHbIX} YYACTKOB TEPPHTOPHH
K ApeHHPYIOUIMM NOHWAKEHHsM B pefibepe. B npenenax kaxmoro mMex-
AYPEHHOTO MPOCTPAHCTBA, OIPAHHYCHHOMD ApeHamH, opMUPYIOTCS
ABA PASHOHANPABACHHBIX NOTOKA TPYHTOBbLIX BOA, Pa3zAeJeHHbLIX MOJI-
3EMHBIM BOIOPA3IENOM.

Takum obpa3omM, MOXKHO CUMTATb, YTC B HOPMAJbHBIX YCIOBHAX B
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FPYHTOBOM BOOOHOCHOM T'OPH3OHTE (POPMHPVETCR CHCTEMA MECHIHLIX
NOTOKOB IPYHTOBLIX BOA. MTMAPOAHMHAMHYECKHUE TPAHHULILI KOTOPBLIX O~
PEASASIOTCA COBPEMCHHBIM peibe$hOoM TepPHTOPHH (BOAOpA3ACABI} H
KOHPHUIYPALUHEH THAPOTPAPHIESCKOH CeTH (ApeHBI).

Kak vike vkaseisaiochk Beille {H.H. Xaaxubdaes, B.M, Lecrakos
H Ap.}. CYIHECTBYET NPEACTABACHHE O MOTOKAX MOA3EMHDbIX BOJ, BBLIEC-
A4eMBIX HA OCHOBE JHTOMOMO-TEHETHUSCKOrO THMA BOAOBMELURIOLIMX
nopon. reoMopoIOrHYECKHX DAEMEHTOB WM TeCAOTHMYECKHX CTPYK-
TYp (MOTOKH MOAIEMHBIX BOA BO DMIOBHOMTALMATBHbBIX HIH AIOBH -
AThHBIX OTAMKEHHAX, B PEUYHBLIX 10JHMHAX, NMPEAropHbLIX CKIOHAX, JM0-
KATBHBIX CTPYKTYpax W ap.). TNpHsmeHUTebHO K rPYHTOBOMY BOAO-
HOCHOMY TOPH3IOHTY BLLACJASHHE NOTOKOB MO 3THM NMPHHUHNEM BCETId

Mnaga 7. FpyHTOBLIE BOALI M BOAbLI 30HEI A3PANMM 169

vCA0BHO, Bo-ncpBuIX, rpaHWUbl AHTOMEHCTUYUCCKHX KOMILIEKCOB, Te0-
MOP(PONCTHYECKHX 2ICMCHTOB M 1.1, B OOJILLIMHCTBE CAYYAER HE AB-
JHHTCH THAPOAHHAMMMCCKMMHE ITPDAHHUAMM,. QOCKOIEBKY HEpe3 HHX
OCYLICCTRJIHCTCH IBMAKEHNC [PYHTOBLIX 1Bod. Bo-sBTopuix, B npeaenax
TAKHX 3IEMEHTOE {NOTOK FPYHTOBBIX BOA (PAHBHOMALIHANBHOW paB-
HWHBI, NPEATOPHOrO CKAOHA W Ap.) B DOILHIHHCTBE CAVYAEB TAKKE
CYUIECTBYET CHCTEMA “MECTHLIX  THAPGIMHAMHYSCKHX 000COONEHHBIX
NoTOKOR MYYHTOBBIXN BOAO, TPRIHHLIEBI KOTOPLIX ONPeacsIWTCH COBpe-
MEHHBIM peibed)oM 1 KOHQUIypallned 1rHaporpahiieCKon ¢eTH.

7.2.2. Pexum  6aNaHC FPYHTOBLIX BON

B coorBeTcTBUM ¢ yparHeHHem (5.18) poansiii dananc nwdoro
ACMEHTA (VUACTKA) IPYHTOBOMD BOUOHOCHOI'O TOPHIOHTA MOXCT OMTL
NPCACTABAEH B CACIAYIOUICM BHAIE:

H/P+K’+QII1HS+QH +H/JI +Q -f _Z_er _PL _Q

p 1 1 I

nA g3y
Al

rae W — HHQHALTPAUMOHHOE MUTAHME IPYHTOBBIX Boa: K — KOH-
ASHCALLMA, Qm_”,, — MOCIOUICHHE MOBPXHOCTHLIX Belr, (4 — NPHTOK
M3 HHKENEKAWNX BOLOHOCHBIX TOPH3OHTOB, W,  — HCKYCCTBEHHOE
MUTaHKE, +(  — TIPHTOK FPYHTORBIX BOA W3 CMEKHOFO SACMEHTA T10-
TOKA, P — pasrpyski IPYHTOBLIX BOA 114 MOBCPXHOCTE; Zn — PA3IPVIKH
CYMMAPHBLIM HCNAPpeHHeM: — MCPeTERAHNE B HIKEISAKALLNH BOAO-

HOCHBIN TOPH3ONT. P, — HCKYCCTBCHHAS pasipysna; -0, — OTTOK
TPYHTOBEIX B B CMEKHBIH 3EMEHT MOTOK:L (BCE ACMEHTH YPapHe-

HHA MOTYT GLITh BLIPAKEHBI B E1MHMLAX pacxoda: Mi/cyT, M¥/ron u T.o:
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MAKW G104 BOABl, PACCYHTAHHOIO Hi INJIOLLAILL YY4ACTRA:D MM/TOD, MM/CYT

M T.0.); 0 — TPABUTAILHOHHAHA CMKOCTh BOIOBMeLLALIHX nopol (He-
TOCTATOK HACKILIEHHA NPH NOIBEME HIW BOAOOTRAYA NPU MNOHHXEHHH
YPOBHA TPYHTOBbLIX BOAY, AH — H3MEHEHME YPOBHS IPYHTOBbLIX BOM B3
PACCMATPHBAEMOM FNEMEHTC MOTOKA 34 PACYCTHLIA MepHOoL Af (MM, M):
F— naowaabs yaactka (M2, Ku2).

OUcHKA BCeX COCTARISIOUHX O0LICTO DATAHCOBOIO YpasHEHHA (7.3)
ARMASTEH CAOKHOM, NOITOMY OATAHCOBLIC OUEHKH ODBLIYHO MPOBOAATCH
AMH YYACTKOB MJIH NEPHOAOB FOA3, B PCaeiax KOTOPLIX OTASNbHbLIC
FNEMCHTBI BOAHOMD OAJAHCA TPYHTOBOMO MOPH30HTA PaBHbL! HYNHO (Ha-
npemep, Q=0 Z, =0 1 T}, NI 1O YOPOLUCHHLIM 3ABHCHMOCTAM
BHAY

I)VII - Pz Qll t fﬂh{‘?l'l‘n B QJ: “'ﬁH’F {?4}

170 HYacTte Il. PopMVpOBAHNE PE3NVYHEX THNOE NOA3ISMHELY BOR

rac W =(W+ K+ + W) — cyMMapHOC NUTaHHS FPYHTOBBLIX BOA
C NOBEePXHOCTH. P= {Zp+ P ) — pasrpy3ka rpyHTOBbIX BOL Ha NOBepX-
HOCTb, () - NPHTOK (+) H3 HIXKEIEKALLNX FOPU3OHTOB UMM OTTOK (-)
B HAXEASAKALUNC TOPHU3OHTEI, iﬂ.Qrp — Pa3HOCTb TIPUTOKA KW OTTOKA
MO FPYHTOBOMY BOACHOCHOMY FOPH3OHTY; () — SKCDAYaTalMsa rpyH-
TOBBIX BOA (PHC. 7.5).

B ofwmem cayuae rpaHudubl 0anaHCOBOTD ydMACTKA (B MJAHE) MOryTt
HMCTL D0N1ce CAOKHY IO KOH(PHIYpaLHIo, YeM ITO NOKA3aHO Ha puc. 7.3,
H HE ARMITLCS HENMPOHHUAEMbBIMH. ITO B ONpeAefeHHOH Mepe YCnoxX-
HSIET DANAHCOBLIE PACHCTBI, HO HE MEHSET UX YCAOBHH. Kaxaas rpaHu-
LIt {yuacrox I"[:PﬂHMLlhul\,lI DANAHCOBOro CMCHTA BOAOHOCHGIO MOPH30OHTH
AOIKHA ObITh OXapPAKTCPH30BAHA 3HAUEHHEM pacxoda (+() WM yeio-
pem (=0,

Unen GanaHcoBoro ypasueHHs (7.4) zuAHF= AV xapakrepuiyer
H3MCHEHHE {0anaHc) o0beMa CBOGOMHbLIX TPaBUTALMOHHLIX Bod (A)V),
CONEPKALUMXCH B PACCMATPHBAEMCM 3NEMEHTE [PYHTOBOTO BOMOHOC-
HOCO FOPM3CHTA 34 PACUSTHRIA nepuol BPpeMeHn (Af),

Takum oOpPa3OM, COCTHOLLEHWE TPHXCIHBLIX {+} H pacxOAHBIX {—)
COCTABMSIKOLLUMX BOOHOMD DAAAHCA 34 pacyeTHbli nepHol BPeMeHU (Af)
onpeneadeT veeanueHue (+A ) wn ymenovwenue (A V) obbema rpabu-
TALUHOHHBIX BO/, CONCPKAMMXCH B PACCMATPHBACMOM NCMEHTE [L1aCTA,
UTO MPHBOAWT K NOLABEMY YPOBHS [PYHTOBbIX BOa (+AH) W HacsbLle-
HH K ONPEICIEHHONO 00BEMa NOPOL 30HLI A3PALUMH HWAH K CHHXKEHUIO
YPOBHSA TPYHTOBBIX BOO (-AH) M OCYWIEHHIO 4acTH obbeMa nopon

[PYHTOBOIG BONOHOCHOMO ropyioHTA.
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Puc. 7.5 Cxema JopmnpoBaHHA poa-
HOTO DANAHCA J1EMEHTA TPYHTORGIG
BOAOHOCHOMO TOPH3OHTA: d — B pils-
pese; & — B naade. / — npoRHLae-
MbIE {BOLCHOCHBIE} Nepoakl. 2 — caa-
DOMpPolNLIAeMBIE NOPedbl {NOI0WED
ropH3odTal; 7 — mpaduukl BafaHco-
BOTO 2AeMEHTH B MXaHe (MHHHK T0-
KOBI, 4 — YPOBEHL MPYHTORLIX Boi Ha
HOYAIO PACYETHOMG NEpHoan, 5 —
BOIMOAKHOC NMOMOACHHUC VPORHA Hu
KOHCU PACUETHOMe MepHoas M CooT-
BCTCTBYIOWAR BCOHUHHA AN, 6 —
HANPARNEHHE ABHAKEHHA TPYHTOPRBIY
BOI: 7 — B0AOIA0OPHEIF Komoneu
(CkBEOAKHHA), § — DANAHCOBBIA 30e-
MEHT {B N.MaHe)

o = B o ke W k-

Fnaea 7. FPYHTORGE BOALE M BORE 20HE! ADPALMK 171

BenHuyuHA noaveMa WAH CHHAXEHHS YPOBHS MPYHTOBLIX BOA (FAH)
ONPeneNsIeTes NOCTYILTEHHEM {OTTOKOM) BOAbLI HA €AHHWULY TLIOLIATH
0ANaHCOBOTO YUACTKA B TEUEHHE PACUCTHOIO nepHoaa {(Af), KOTopoe
MOKET ObITb BHIPAKEHO YAETbHBIM OOLEMOM {F. MY/KM?), cpenHiM
SHAYCHHEM VAENLHOTO pacxoma (Q,. MY/CyT* Ka’). MOAYIEM MECTHOTO
MUTAHHMA WAN PasrpyskH (M, a/¢ kM), WIM CI0eM BOAbl (MM/CYT,
MM/TON K T.0.}. H 3HAYEHHEM PABHTAUHOHHON €MKOCTH (U — He-
10CTATOK HACBLIWCHHUA NOPOA 30HLI A3PAItHH NPH MOABEME YPOBHS
MPYHTOBKIX ROO HAH BOAOOTAAHA NOPOA MPYHTOROTO BOAOHOCHOMD FOpH-
30HTA NPH NMOHHACHHH ypobH:a). [lpn BhipaaCHHMK MOCTYNACHM (OTTO-
Ka) BOABLI Ha MIOWALL DATAHCOBOIO ydyacTKa B puae ¢aoa (. mm/ron,
MM/CYT H T.4.} BEAWHHHA MOABCMA HAH CHUACHHH YPOBHA FPYHTOBLIX
BOA 34 ITOT MEPHOA CBH3AHA ¢ BSAO HYMHOH €105 BOABLI COOTHOLICHHEM

tAH = E, (7.5)
L1
KOTOPOR MOKAILIBAST, UTO NP PABHbIX PACKOAaX BOAbl {AHTAHME) W3-
MEHEHHE YPOBHCH TPYHTOBLIX BOA (+Af) Haubonee pelko NPONCXOAHT
B {10POLAX ¢ HHU3KHMH 3HAYEHHAMH CPABHTALMOHHON CMKOCTH (Ha-
NpHUMep. B MOPOAaX ¢ TPELWWHHHOH NMVCTOTHOCTEKY, ¢M. 1. 3).

Mo xapakTepy M3MEHEHMH BEAHUHH NO NAGWAAH 0aNaHCOBOrO

YUACTKA H BO BPEMEHH. O TKAKE MX KOAMUECTBEHHOM OUEHKH Hanho-

e CTALWULIAE S0AMALTAMIA vraucroua (7 AV aonawvrra 7 7 K
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Qo P+ XAPAKTEPUIVIOWIME BIAHMOAEHCTBHE FPYHTOBOTO Bﬂﬂ(ﬁmc—
HOTO MOPH30OHTA YCPC3 3OHY ApAUHH C© MNOBCPAHOCTER 3CMIH (I'I'DBC]JK*
HOCTHBIMK BOOAMH H atmocthepoit). PacnpeaeneHHe 3THUX BEAMHMHH MO
MAOLAAR DATAHCOBOTO YMACTKA OMPEACTACTCH XapPAKTePOM MOBCPXHOCTH
ICMAH. PCARNMOM CC ¥YOJAAAKHMCHH, CTPOCHHCOM H COCTaBOoM Nopod
30HBI A3PalMK, TEMITEPATYPHBIM PEKHMOM BO31YXA, NOYBEHHOMD chos
M TIOpOd 30HL! aspaumnd. Ho Sake np npotny paBHBIX YCTOBWAX WU3-
MCHCHHC 3THX BEAHYMH MO NAOHLEIH #H BO BPCMCHH CYLUCCTBEHHO M-
HAETCS B 3ABMCHMOCTH OT MVOMHbBI 3aN€raHHA VPOBHSI [PYHTOBLIX BO.

B o0lueM Ciyuae COOTHOWCHHE BCIIHEHHLL aTMOC(IEPHOrO NHTAHHS
FPYHTOBbIX DO W+ K M pasrpy3kd HCMapeHHeMm Zﬂ € HIMEHCHHEM
FAYOHHBL 3ANETAHMA YPOBHS TPYHTOBBIX ROA MOXCT ObITh OXapakTepH-
30BAHO 3ABHCHMOCTBIO, MPHBEAEHHONW Ha puc. 7.0, XapakTep 3aRUCH-
MOCTH RAOKAJILIBACT, HTO MPH COpCACTICHHLIX FJ]}-’GHH&X JAaACTaHHA
{(MeHbLIe hw_} BO3MOXKHO COOTHOLEHHe W+ K= Z", NpH KOTOPOM B
DATAHCOROM CMBICAE BOAODOMEH uepel 30HY a3PalMH PABEH HYIH.
Nutanue rpyHToBLIX BOA, GOpMHpPYIOILEeca 31 CYET HHDHAETPALHH
W B NepUoabl YBAAKHEHHS NOBSPXHOCTH H KOHACHCAUHH K, YPABHO-
ReIUMBAETCH PACXONOM TPYHTOBRIX BOA Ha MCMAPCHWE M TPaHCTIMpa-

172 Hacrte il. DopuMMpoRaHUE PAINUUHEX TUNOR
NMOASENMHAETX BUN
W, mm/ran Puc. 7.6, XapakTep MIMESHCHWH BENWYMHB HH-
-W paarpyaka +W nutanue HUABTPULUHOHHOIO NMHTARHS H Pa3TPy3Ku
vcnapeHHem FPYHTOGEY BOL HCMUIPEHUEM B JUBMCHMOCTH OT
50100 =50 0 50 00 150  ravludel WX sueradust (o 11O flaacosckomyd
I 1 1 [ I I
RN 42 LHID PACTHTENLHOCTLIO ZIJ B Tenabli
‘\

~o s nepuon roga. [py MeHBLWKHX TAYOKH-

L)
S HaX 3aAeTaHHs pa3rpy3ka Ha Henape-
45 . HHC W TPAHCNHMPAUMIO OpeBbllUIaeT
] AN CYMMAPHYIO BeTUUWHY MUTAHNA, NPH
7 \\ QONbLWHX TAyDMHAX — BONOOOMEH
418 1 TOPH30HTA € TMOBEPXHOCTBIO XAPAKTe-
‘1 pU3YeTC HaaHuHeMm atmocdepHoro
hom I nuTaHua { ¥+ K= (1), BenunHa Ko-

TOPOrQ BOBPACTAET € VBRIIMYEHHEM
LIVOHHB 3U1eraHKsl H CTPRMUTCS K TIOCTOSTHHOMY 3HAMEHHKD NPH HE-
KOTOpPO#H TiiyOMHe zaneranus (/> hw]. PeayiabTarsl 6anaHCOBRBLIX OLUEHOK
MUTAHHSL ¥ PAIPYIKH TPYHTOBLIX BOA MNOKA3HBAKT, 4TO M3IMEHEHME
FIVOHEL 3A0€TAHUS MYHTOREIX BOM OT VYACTKA K YUACTKY. B PA3THYHKIE
CC20HLI MOAY H B MHOTOJACTHCM MEPHONE ONpefe/iseT CAOKHOE CoOoT-

unlllAaAde panauan WS 8 7 Y fraiin T A
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Tatin 7.5

EanaH¢ rpyHTOBEIX BOR HA y4acTKax BoposcKoro nocra 3a 1960—1961 rr.
{Alededes, Hpueaa, 1967)
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Y o BOposcroe, cke. 2 33 151 71 -133 + 108 —0.§7
To e, ok, 19 0% 28 67 +9.0 -1g 3,20
To xe, ckn. 15—17 4.1} 34 5l -22 —17 026
Vpes 03. 30Toro, cki. 6 1.2 [} 182 +39 —52 15
To #e. ckB. I—14 4.5 177 — —220 +177 .23
To #c. cKkB. 2—5 1.0 75 - —Rd +75 —0.06G
Mnaea 7. TpYHTOBBIE BOALI M BOBL]I 20HBI A3PaAUMWH 173

MaMeHeHMS 21€MEHTOR BOAHOMO HANAHCA MPYHTOBOrO BOAOHOCHO-
rc rOpM30HTa BO BPEMEHW (B TE€UEHHE r04a, B MHOTOMETHEM MEPHONE
H T.0.}) ONPEALTHIOT OCODEHHOCTH IHAPOre0IMHAMHYECKOrO pPexXUMAa
FPYHTOBBLIX BOMN. XOTOPLIH MPOSIBNSIETCS] B M3MEHEHKHH YPOBHEH IpPyH-
TOBBIX BOA (MMYOMH 3aneriHWA), CKOPOLTEH W pPAacXOloB [PYHTOBLIX
NOTOKOB, NeOUTOB UCTOYHHKOB. B obtleM cliydae ¢ nepronamu op-
MHUPOBAHMA HHTEHCUBHOMO NHUTAHWA [PYHTOBBLIX ROA CRBAZAHEB] IEPHOIEBI
noabeMa yponsHH, NONONHeHHWE 33NdCoB rpyHTOBLIX BOA, YECIHAWMYCHHC
NeOUTOB UCTOUMHHUKOB M T.A. B fepHoabl OTCYTCTBUA [THTAHHMA HJIW OTHO-
CHTEALHOTO VMEHBLWEHHA Cro BENHMYHH NPOHCXOAAT CPADOTKA 3Anacos
FPYHTORbIX BOA 34 cUET POPMHUPOBAHHA PaziHUHBLIX BHIOB pa3rpy3kH,
CHHXKEHHE YPOBHEH, YMEHBIUEHHE ACOHTOB HCTOMHHKOB (CM. puc. 5.4).
OnHAKO B KAKAOM KOHKPETHOM CIydae 3TH ODHIME 30KOHOMEPHOCTH
NPOSIBTAIOTCA MO-pa3HoMy. B 3aBUCMMOCTH OT TAYOHH 3a01€raHHus [pyH-
TOBBIX BOA, THMNQ BOAGBMELLAIOUIAX MOPOI H ApYyrHY (PaKkTOpPOBR KOMK-
OaHHg YPOBHEH He CORMANAIOT N0 BPEMEHW H amnnnTyae. [lpu oTcyT-
CTBAH (MaJbIX BETHUMHAX) MECTHOTO TIHTAHHA MOALEM YPOBHS MOAKET
GBLITL CBA3AN C YBSAHUIEHHEM MPHTOKA €O eMEXHbIX yuacTkos., MuTeH-

FHRHOP MATAHMHES FOVYVHTORRK Y RO ENMITPHCUNAVEMIIATCO VR UA&AH MO
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OTTOKA B cme}KHble 6J10KH MAH B HIKSAESKALLIWIA Bﬂﬂ(}HOCHbIH ropH-
30HT, HE NPUBOIAHT K 3AMCTHOMY TOBHILLUCHW D }"]JOBHEH TPYHTOLRELIX
B0 H T.A.

CODEHHOCTH (DPOPMHPOBAHHSA pekHMa TPYHTORLIX BOO H €M CRA3b
C OCHOBHLIMU PEXUMOODPAIVIOMIMMH pakTopamMU {CM. T 5) MOXHO
NPEACTABHTL MUCXOAH H3 TIPHHLIMNOB PAHOHHUPORAHHA TEPPUTOPHH NO
THNY peXUMa rpyHTOBbIX BOA (I H. KameHckHil, AA. KoHoRmAasHues,
B.C. Kowranepckuid W ap.).

Hanbonee KpynHoH eQUHUIIEH padOHUPOBAHUA SBNASTCA APOSLH-
M2, BBLAENSEMast 1O THNY KIMMATHYCCKAX YCIIOBUH TEPPUTOPHH, OIfl-
DENCASIOUIMX KOIHYECTBO aTMOC(DEPHBIX OCATKOBR ¥ HX pacnpeacicHHUE
BHYTPH TOMA, CPEAHETOAORBIE TeMMEPATYPLI BO3AYX&, HX HIMCHEHHC
OT CC30HA K CE30HY W Ap.

B npenenax teppuropHu PoccHM B LenOM BBLACAEHO TPH THNA
npoBUHUKK (Kopanesckuii, 1983): |) KpaTKOBPCMEHHOTO NeTHEero nu-
TAHHS TPYHTOBDLIX BOA M HX NPOMEP3iHHA B 3UMHHH NepHol (O0aacTL
pacnpoCcTpaHeHHS MHOTOACTHEMEPIIbIX NMOpon}. 2) CE30HHOID BCCEH-
HE-JIETHETO MHUTAHHA HA TEPPUTOPHAX ¢ SHMHHUM NPOMEP3IAHHEM 30HLI
HIPALMH, At KOTOPOH XApaKTEPHLI BECeHHME (NePHOI CHETOTASIHH)
H OCEHHHH MAKCHMYMbI H NETHE-0CCHHHMH U NMPEABECEHHHH MHHHMYMbI
YPOBHA FPYHTOBLIX 8OO {CM. pHC. 5.4); 3) 3MMHe-BECeHHere NMHUTaHWs
{(Np1# OTCYTCTBMH MJAKH CNOPANMUYECKOM TPOMEP3AHHWH 30Mbl A3PalliM)
C MAKCUMANLHBIMH NOABEMAMH YPOBHA B KOHUE 3HMbI—HAYaNe BECHbI
H MHUHUMYMOM B NCTHE-OCEHHHH NeprHoa.

174 YacTe Il. PopMHpOBaHHE PasnMYHLIX THNOBE NOA3EMHLIX BON

B kaxIol NpoBHHLKMKW NO CTENCHW VBAALKHEHHA BbhUICTAIOTCH TPH
30HLL: o6uabhoo (K > 1), ymepenroeo {K\;:{J,S—lj) H CKYOHOO
{K, <{,3) nuTaHHi IPYHTOBLIX BOA:

X
K} -':(I - KH]'Z—, l:?JE)}
1

rac K — korpdHuMeHT yamukHeHus, K — KoaddmuHeHT nosepx-

HOCTHOMO CTOKA, A0NH eAHHMUB; X — [OD0oBAS CYMMU OCANKOB, MM,
Z, — WCHAPAEMOCTDL, MM/TOM,

COOTHOWCHHA MOACBON CYMMBl OCAAKOR, HCNAPSHHA M TIOBEPXHOCT-
HOIO CTOKA MPH OPOYHX PABHbIX YCHOBHAX OMNPEIeNdAr0T BEIUYHHY
MHTAHHS TPYHTOBLIX BOA M, CACAOBATENbHO, B ODILEM CAYUAE aMMNK-
TYAbl KONCOAHME YPOBHCH, H3MEHCHHME 1e0MTOB HCTOMHMKOB H T.A.

B rapemcnax TeppHTOpHA, €AHHLIX MO BHYTPHTOTZOBOMY pacnpenene-
HHIO M NOTEHUHMATBHBIM BEAHYHHAM NMUTAHHA, PAINIHYHS TUIPOAHHAMH-

YECKOTO DOAKHMA TDVHTOBRIX BOA B DELIAKILEH CTENeHH ONpeacnsoTCs
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu...  183/464
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YCAOBHAMU APEHHPOBAHKWA. 3TO YUWTBIBACTCH BLIACNCHWEM ofuiacmelt
¢ Pa3AiHUHOH TIYOHHON H CTEASHHK IPOIHOHHOH PaCHMCHEHHOCTH
penbeda; €1aboNPeHUPORAHHBIC OOMACTH ¢ MYOHHON PAacUIEHEHHOCTH
10 50—60 M ¥ rycToToit 3po3voHHON ceTn meHee 0,3 kM/KMZ, npeHu-
poBaHHbe — 150—200 M u 0,4—0,9 KM/KM® H CHALHOAPEHHPOBAH-
Hble — Gonee 200 M 1t Gonee | KM/KM?,

[nyGHHA W CTENEHb 3PO3HOHHON PACWICHCHHOCTH peabedpa onpe-
ACTHOT rAYOMHBL 3ATEMAHUA YPOBHS TPYHTOBLIX BOA, PACCTOAHHS OT
LUEHTRHEUTEHBIX YACTEH MCHKAYPEUHKIX MPOCTPAHCTE 10 ApeH (1AHHA ny-
Teil HABTPAUHM), YKIOHDLI MPYHTORLIX MOTOKOB W, CASIOBATENBHO,
CKOPOCTH HX ABHXEHHSI, UTO B PELWAKIUEH CTENCHH COPCIETseT OCO-
OCHHOCTH MApOIHHAMHUYCCKOND PedHMa TPYHTOBRKIX B0, B 3Hauu-
TeiFbHOH MEPe APCHUPOBAHHOCTL TEPPHTOPHHN ONPEACAAET TAKKC WH-
TEHCHBHOCTL TPOLUECCOB TIOBEPXHOCTHOTO CTOKA, uTO OOVCIIOBAHBAECT
PUAEHYIHC BEAWUMH NHTAHWA TPYHTOBLIX BOA.

Ha TeppHTOpHH ODBNACTH 2udposeoincidecKue paionsl ¢ CIWHBIMH
VCAOBHAMH  (POPMUPOBAHHA PEKHUMEA IPYHTOBBIX BOA BbIALMHOTCH Ha
OCHOBE COAMHCTREA CTROCHHSI H COCTABA BOAORMCLUAKMWIMX Nopoa (BO-
AOHOCHEIA TOPH3OHT) W MOPOI 30HbI a3pau. CTpoeHue ruaporeo-
JAOIrHHCCKOMo paipc3a H COoCTas Nopald OonpciaciAloT B 3TOM CJyHaco
AAPAMETPBE BOAOHOUHOMO TOPU3OHTA H 30HBI A3AUMH, & CNCIOBATEABHO,
VCAOBHA (PAcX0nbl) MHTAHHE W PAsrPy3KHM [PYHTOBBIX RO/, B3auMoieit-
CTEBHC € HHACTCAHKAWHMHY MOPHIOHTAMH, CRKOPOCTH H pPacxaldbl MOTOKA
[pYHTORbIX BOA. HanGonee pe3ko cOCTaB FOpHBIX NOPOA NPOsRIAETCS
B OPMHUPOBAHHH PEXKHUMA TPELWMHHBIX H TPEUWHHHO-KAPCTOBLIX BOL
(c™M. . 9),

Fnaea 7. FpyHTOBLIE EOObl M BOAB! 30HLI as3palmn 175

B rpaHMuax ruaporeQiorHyeckux panOHOB yacmku ¢ PaziH4HbIMUH
BHIAMW PEKUMA FPYHTOBLIX BOA BHIASASKITCA C YUETOM OCODCHHOCTEH
CTPOeHH pe/ibeda TEPPHTOPHH: MeXAYPeuHbLIH BHA, PeXKHUMA, CKNOHO-
Bblii, TeppacoBblii U pHUpedHbId (IpHO3epHbIH, MpuMopckHit). [lpu
STOM YUHTHIBAETCA [IABHBIM 00pa30oM XapakTep THAPOIHMHAMMUECKHX
rPAHKIL MOTOKOB M YCNOBMSL (POPMUPOBAHHUSA MPHXOIHBIX MU PACXOIHBIX
¢TaTed GanaHca rpyHTOBOrO BOMOHOCHOIO FOpHM20HTA {pHC. 7.7).
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Puc. 7.7 Ciema OPMHEPOBIHHA MEXLYPCUHOMD POXKMMIL TPYHTOBRBLX 8O

{ — npoHUbaeMble (BOAOHOCHME} NOpOUk;, 2 — cnabonNpoHnIEeMEE

Hopone;, 5 — NOMOKEHHE YPOBHHA IPYHTOBMX BOJ B [MEPHOIL HHTEH-

CHEHOTO TTHTAHMS (MUKC) H OTCYTCTEMSL DIHTaHHsI (MHH), 4 — Hanpag-

ACHHYH ABHACHWH [PYHTOBBX BOIL; 5 — NPHMCPHBIE TPIHHLBL 00MACTH
C OMERNYPEUTHLIM THIIOM DEHAMI

Teomemnepamyproiii pexcum FPYHTOBBIX BOA ropMUpyeTca Noa BO3-
JEHCTBHEM CYTOUHBIX, CE30HHBIX H MHOCQIETHHX KOJNeOGAHWH Temne-
PATYP BO3AYXA YV MOBEPXHOCTH 38MJH, HAKJAAABIBAIOLIMXCS HA HOCTO-
SIHHLIH TerMAa0BOH NOTOK, NOCTYOAKOIWHH U3 Heap 3eMin.

B COOTBeTCTBHH ¢ 3TUM B BCPTHKAILHOM Pa3pese JIMTOCHEPh HUXKe
MOBEPXHOCTH 3EMIM MOIYT ObiTh BblAEMEeHbE MOCASAOBATEALHO: 30HA
CYTOMHBIX KOJEDAHUH TeMnepaTypbl, TODOBbIX, MHOTOMSTHUX Koneda-
HHi W 30HA OTHOCHTEAbBHO TMOCTOAHHBIX TEMNEPATYP (HCATPATLHBIH
CNOH}, TEMNEPATYpa KOTOPOrQ TIPHMEPHC COOTBETCTBYET CPEAHETOROBOH
TEMTIEPATYPE BO3IAYXA AAHHOTO paHOHA.

PacnpoctpaHeHHe aTMOCHhEPHBIX KOACOAHHI TEMMEpaTypbl B BEpX-
HIOK 4acThk JAHTOCPECPbl OCYLUCCTBAACTCH NYTEM MOACKYAAPHO-AHE-
(PYZHOHHOTO TIEPEHOCA TEMAA YEPE3 NOPOALL 30Hbl A3PalUMH U B BHAC
KOHBCKTHBHOMQ NEpeHOCA TENAA ¢ HHCXOAALMMH NOTOKAMH NOLIEMHBIX
poa. [lo aamHbim B.C. Kopanesekore, pacipocTpaHeHHe KoeOabHHii
TEMNEPATYY HA TAYOHMHY MpOMCXOAUT NMPAKTHUSCKH ©e3 H3MEHCHHS
nepuoaa KOaeDaHHH (CYTOUHLIA, rOAOBOH, MHOrofleTHHik). lepuon
BPEMEHMH MEKAY MHHHMVMAMH H MAKCHMYMAMH TEMNEPATYPhLl HA PA3-

176 Yacrh [l DopMUpoBaHHe Pa3HYHLIX TUNOR NOAZEMHLIX BOR

AHYHLIX MTVOHHAX OCTACTCA MPHMEPHO OAHHAKOBBIM fIPH ONpeaeacH-
HOM CABHIC BPEMCHH HACTYONEHHS MUHUMYMOB ¥ MAKCUMYMOB MO
CPABHEHHID ¢ TEMMEPATYPOH BOZAYXA ¥ TIOBEPXHOCTH 3eMan. B 1o xke
BPEMSI C VBEAHUCHHEM TNYOMHDLI 301€rAHHA NPOHCXOINT MOCTeNeHHOE
VYMEHBIUEHHME ABCONOTHBIX 3HAUCHHH MAKCHMABHBLIX FOIOBbLIX TeMIIe-
PATVP M VREAHYEHWE MHUHUMAABHLIX TCMASPATYD, {4 CASLOBATEABHO,
NOCTENEHHOE YMEHBLUCHHE AMIUIMTYABL WIMEHEHUs TeMnepaTyp. B npe-
A£NAX THEHTPANLHOTO ™ C108 AMITIMTYAB KONeDAHHA TCMITEPATYP Npak-
THHECKH PARHBT HMYIHD.

Haubonce cyMIeCTBCHHBLIE HIMCHEHHH TEMNEPATYPbl TPYHTOBRLIX BOO
{TCOTEPMHUCCKHIT PEXHM FPYHTOBOINO BOACHOCHOMO [OPH3IOHTA) ONpe-
ACAAKOTCH, KAK TIPABHAGQ, XapAaKTEpOM FOO0BLIX {CEIOHHLIX) KoNetaHH
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Temaepatyp. B 3aBHCHMOCTH OT MyDUHHB! 3ANEFAHUS B KITMMATHUCCKHX
YCAOBKE MECTHOCTH TEMIEPATYPA IPYHTOBBIX BOA B TCUCHHE 104t MO~
KET MIMCHATBCA OT OTPHUATENBHBIX TCMNCPATYP B CEBCPHBIX PAiloHax
C NIPOMEPIAHHEM TPYHTOBLIX Boa A0 30—35°C 1 onee B ApHAHBIX 30-
Hax. AMMIJIATYID H3MCHCHMS TEMICPATYPH TPYHTOBbIX BOA B TOAOBOM
NCPHOAC {(3HAUSHHST MAKCHMAILHOW W MUHHMAIBHOH TeMIOEPaTyp)
TAKAKC ONPENeNsICTCs [NVOHHOH 3a1eraHHst TPYHTOBBIX BOA H KITHMATH-
UCCKHMH ¥CAOBHIMH MECTHOCTH M MOXKET A0CTHraTh 15—20°C u donce
(B.C. Kopanesckui), TnyGHHBL NPOSBIEHAA TOAOBBIX KONRGAHWH Tem-
NCPATYPLI TPYHTOBBIX BOA B 3ARHCHMMOCTH OT CTPOEHMUA paspesa H KNH-
MATHUECKHX VCAOBAM MCCTHOCTH A0CTHTAIOT 20—A40) m,

CyTOuHbIC KOAEOAHUSI TCMNEPAaTYPbl TPYHTOBLIX BOM OTHOCHTENBHO
PEIKO NPOARIAIDTCA TOABKO B PAHOHAX C KOHTMHEHTAABHEIM KNTHMaTOM
R NeTHHI NepHol NPH FAYDOUHAX 3aTeTaHUs YPOBHS IPYHTOBLIX BOM
meHee | . TTpy rmyOuHax saneranust yposHs Oonee 2,0—2.5 M cytou-
HBbIE KOACOAHUS TCMTIEPATYPBl TPYHTOBbLIX BOIL, KAK MPABHIO, He (Puk-
CHPYIOTCAL.

Hucxomsiagn pUAbBTPAUMA NOM3EMHBIX BOL HAa YUACTKAX HHTCHCHB-
HOFO AMTAHMAH, KIK TPABKAO, MPH OTHOCUTENBLHO BbLICOKOH NpoHMUAe-
MOCTH BOJAOBMELLANLNX MOPCI MOXET ONPEACNATh PE3KHE YBEITHYCHHA
rayGHH NPOARICHHS CYTOMHBIX M TONOBbIX KONCOAHHI TeMmnepaTtypbl
FPYHTOBBIX BOA. Tak, ne naddpim H.M, @ponosa, 3aMerHbic (OKOJIO
,2°C) cyTOUHBIC KOAeDAHMA TEeMIEPaTypel TPYHTOBREIX BOA B padoHe
AIMa-ATBI OTMCUATHCH HA TAYOHHE 37.5 M; MeHee sbipaxeddble (01—
0,07°C) ronosbic KOACOAHHH TCMOCPATYPbI MOABCMHBIX BOA — Ha TAYy-
HuHax Ao 1200 M (Kpeim),

Takum oDpa3oM, MMAPOIMHAMHYECKMI PEXHM TPYHTOBBIX BOM {BMIbI
M BEAHYHHLI AOXMTAHKMA, WX pacrnpeacieHie bo BpeMCHH H T.,'L} orpe-
AEASAOT OCOOEHHOCTH (PODMHPCBAHHS TEOTEPMUUYECKOTO PEXKWMA M B
IHAUMTENbHOH Mepe QOPMUPOBAHKE XMMHUYLCKOTD COCTABA TPYHTOBBIX
BOA M HX (WAPOrCOXUMHUECKHH PEMUM (CM. HHIKE).

Fnaga 7. MPyHTOERLIC BOGLI H BOALI 20HEI A3PaUVK 177

7.2.3. @opMHPOBAAHE XHMHYECKOTO COCTARA

1TI:'{}[}'MIﬂ}lIJ‘Ff-EjHIJE XHMHUECKOTO COCTARA TPYHTOBBLIX BOA B 0DLLEwM
CNy4as MOKET ObITH CBH3EHO C NpoABICHHACM BCCX NMPONCCCOE, pac-
CMOTPEHHDLIX BLILLE {CM. 1. 4}, OAHAKO B KAUCCTBE OCHOBHBIX npo-
LCCOB MO CTENCHH HX BAUAHHA HA (DOPMHPOBAHHE XMMHUECKOro COo-
CTaBa M MHHCPDANHU3IAUHH TPYHTOLLIX BOA AOMAKHBLE pacCMaTPHBaTbLCA
NpeUCCChl. e6lifeAdqiiea/dd TOPHBIX NOpoa. XORECHAIPpRPOGARUA TIDH
PAICPYIKE TPYHTORBIX BOI HCMAPCHUEM: CMEHCHRS ¢ BOAAMH DOnee

r‘rl\.lﬁ.nuuv PANAUMGH LY TAmAUTAr § a0 i Ty Uy ot oo D Py _
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FPVIKU), GHIPOROSEHROCO BUEICMAHSE HA TPYHTOBbLIE BOAbI.

Brie.iauucanue nopon 30HBI a3PANHH M BOJORMELIAKLWNX TOPOL
TPYHTOBOIO TOPH3OHTA B €CTCCTBCHHBIX YUTOBHAX SIBIAETCH OCHOBHbBIM
NPOUCCCOM NOCTYIACHHSE MHUHEDWLIbHEIX BELECTB B TPYHTOBHC BOAbLL.
Cocras noCTYNAKILHX BEUICCTBE H MX KOHUEHTPALHY O0peasnsoTes
MUHEKLIOTO-TEOXUMHUSCKHM KOMMJIEKCOM TFOpHbIX nopoel. B ycnopu-
S1X 30H YMEPCHNOMO H HIOBITOUHONY YBAAKHEHHS TOPHBIE 1MTOPOILL
BEPXHCH UACTH TEOAOTHYCCKOTO Pa3pe3a (30HA a3paldi. FPYHTORbLIH
ROJOHOCHBLIH TOPHIOHT) HAXOOHUTCH HA Tak HAZbIBACMOM KAPOOHATHOIM
CTAUMH BbLIWCAAMHBAHKA, TOCKOQNbKY §0NCC PACTBOPHUMEIC COCHHHE-
HHA {(XTOpHAbl U CynedaThl) B YCAOBHSIX MHTCHCHRHOIQ BOIOOOMEHA
VK€ BbIHCCCHBLI M3 BEPXHEH 30HBI. B 3TOM ciavuac B pesvibraTe Apo-
LHECC BhILECNAUHBAHUS POPMHUPYIOTCH. KAK MPABKWAG, TPYHTOBLIE
goiasl HCO,—Ca(Mg) coctaBa ¢ MHHEpWTH3aLHeH medee 1.0 r/a. On-
HAKO B Mpelaenax TeppuTopHH, rae B BePXHEH “acTH pa3peda WHPOKo
PACMPOCTRAHEHB! THMCHE W 3aTHNCOBAHHDLIE nopoabl (MMpuypanwe, ce-
BepHad vacTh MOCKOBCKOH CHHCKIHM3LI H fp.}. HENOCPEACTREHHO B
MPOLCCCe BLILCIAYHBIHUS (HOPMUPVIOTCA IPYHTOEbIE BoaL SO,—Ca
COCTaBd ¢ MHHepanu3auued no 2,0—2.5 r/n 1 Gonee. Ha TeppUTopHax
C APHIHBIM KARMATOM NpH Manbix (no 10—E5 mMM/Too 1 MeHce) Beau-
YHHAX HHOPUABTPAUHOHHO-KOHACHCAUHOHHOTO AHTAHHUA W 3HAMMH-
TEJNBHBLIX {10 30—30 M K1 B0ACC) MOLIHOCTAX 30HLI A3PAUHKM B HEMR B
TEUCHHE ATHTEALHOIO BPEMEHH MOTYE COXPAHATLCS NerKOPACTROPH-
MbIC COSAMHEHRHS {NOTPeOEHHBIE 3ACONSHHDLIE MOUBLI, MOPCKHE OTNO-
HKEHHUA | Ap.). B 3TOM caviae B pesyasTaTe BLIETAMHBAHHA BO3MOXK-
HO (OopMHPOBaHHE “necTpolx” ne coctay (S0, Cl—=50, » ap.)
FPYHTOBBIX BOA ¢ MHHCPanW3zauuei ao 3,0—50 r/a v donee,

B OTAOKEHHAX BCPXHEUSTBEPTHUHLIX W COBPCMEHHBIX TEPPAC CO-
AcHbIX o3ep (Mpukacnuit, wr 3anandoin CHOHPH W Ap.) NPH HATTHYH I
B HUX NPOCIOCE COACH, 3ACONCHHbIX CYITHHKOL W [04YB HCMOCpeacT-
BEHHO B PC3YJILTATE BLILICIAYHBAHUS BO3MOKHO (DOPMHPOBAHHWE [PYH-
TogblX BoA Cl—Na cocrapa ¢ MyuHepanusaumneit 1o 50 r/n 1 donee.

178 HacTb N. PopMHpOBAHWE PAINWUHBIX TUNOE NOQ3IEMHLEIX BOL

[Tpouece wonapenus (PA3TPyY3Ka NyTeM MCNAPEeHHA, CM. BbILIE) OKa-
3BIBACT ONpPEAcIAIouIee BIHAHKE Ha (OPMHPOBAHKE COCTABA FPYHTO-
BbIX BOA B MPefesax apHaHbIX H CEMHAPHIHBLIX TEPPUTOPUH HA y4acT-
KaXx ¢ HerAyOokHM (1o 3—5 M) 3aneraHvem yposHA. B 3THX yCIOBHAX
KAamHAApHad KaliMa AOCTHrAST MOBCPXHOCTH 3EMIH, YITO ONPpCACTACT
BOIMOKHOCTE MHTEHCHBHOTO MCMNAPEHUA IPYHTOBLIX BOOI M HAKOIIE-

HWA COACH B TTOMBEHHOM CJIOE M HA NMOBEPXHOCTH 3eMIR (POPMUPO-

pAUS CHATNEUAYOR W SNTnETnRY R MmNirNanvunllliekd M RRINDATeRL
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ATMOCHEPHLIX OCAOKOB WIWM MOCTYTINEHHH B TAKME MOHHXKEHHA BOI
CKJIOHOBOMO CTOKA MPOUCXOONUT pacTBopeHMe Bonee NErkopacTBOPHMBbIX
COCTIUHEHHI (XTOpUAB., cylbdaTh!) W “BTOPHMYHOE  TIOCTYNINEHHE WX B
FPYHTOBLIH FOPHU30HT C HHMUALTPYIOWMMUCH Bodamu,. Tlposisiernue
3TOrQ “MEXaHH3Ma' B TEHEHHE ATHTCALHOIQ BRCMEHK (4epeaoBaHHE B
3ABUCHMOCTH OT CE30HOB FOJA MEPHOJICB PAINPY3KH HMCIAPEHMEM W Ae-
pPHOAOB HHPUABTPALMOHHOIG NMUTAHMA) NPHUBOAKT K (OPMUPOBAHWIO
NOI TAKHMH MOHMASHUAMH MHHEPAM30BAHHLIX BOA U PACCOJIOR MpPeHMYy-
wecTBeHHO Cl n SO,—Cl coctapa. IT1o sBneHHe 0OLIMHO pPaccMaTPH-
RACTCS! KAK NPoUece KOHTHHEHTANLHOTO 3acOeHHUA TPYHTOBLIX BOA.

Tlpoyecent emenwtenus ¢ Bonee TNYBOKUMH MUHEPANTHIOBAHHBIMH RO-
AAMH ONPeaensior HIMEHEHKE COCTABA TPYHTOBBIX BOA HA YYAaCTKaX
HHTEHCHBHOM TJIYOUMHHOA pasrpyikH (AOMHHbI KPYITHBIX PEK, NPHMOp-
CKWE HHU3IMEHHOCTH, BHYTPHKOHTHHEHTANbHBIE BrnaaWHbl). B 3aBu-
CHMOCTH OT PacXQ0B pa3rpyKalLWHXCH FMy0OKHX BOd H HX COCTaBa
HIMCHCHMH MUHHCDAAHIAUMH H COCTABA FPYHTOBLIX BOO MOCYT ObITL
pAsTHUHbIMHA. Hanbolee MHTEHCUBHLIE NPOARACHHA 3TOro {pakTopa
XapaKTePHbLl A5l YYACTKOB, M€ Ha OTHOCHTE/IbHO HeDOMBMIMX ray0u-
HAX 3aneraoT COMH MNKM 3ACONeHHbie ropHble nopoas (ComukaMckas
sIaanHa, AHrapo-JleHCKHA perucH W ap.). B sToM civyae B COBpEMEH-
HBIX H REPXHEUECTBEPTHUHBIX ANKBHATBHBLIX OTAOXKCHHAX Ha OTACNb-
HbIX VUACTKAX (POPMHPVIOTCHA “KYMOAAa~ BBICOKOMHUHEPANH3OBAHHDBIX
BOI M PACCOAOB XIOPHAHOMC coCTasa (AG/HHE! pek Kama, JleHa v ap.).

Bananue antponoreHuoro caktopa Ha GOpMHpOBaHKME XHMHYE-
CKOMD COCTara FPYHTOBLIX BOIL HAKHOOCE 3aMETHO NPOABAICTCA HA Tep-
PHUTOPHAX TOPOACKHX ATTOMEPALIMH, MPOMBILITEHHBIX NPSANPHITHH ©
PAliOHOB HHTEHCHBHOH CeNbCKOXO3RECTREHHON AentenbHocTH, B stom
CAYUAe H3IMEHEHUI XMMHUECKOrO COCTABA FPYHTOBLIX BOA MOTYT ObITh
CBABAHBI, ¢ ONHOW CTOPOHbL, ¢ PeIKO NOBBHUIEHHBIMK (B CPaBHEHUN C
eCTECTBEHHBIM (POHOM) KOHUEHTPAUMAMH OOLIMHLIX KOMIOHEHTOR
(Cl7. 8O, NO3, NO; v 4p.), ¢ BpYroit — ¢ HajuuMeM KOMIOHEHYOB,
HE XdPAKTEPHBIX 4151 TPYHTOBBIX BOA PAliOHA B €CTECTBEHHBIX YCIIOBMAX
(TsiKENbIC MCTAMLABI, OPraHHYECKHE COCAHHEHHH, AA0XMMHWKATBI H Ap.,
cM. . 16).

Fudpoceoxtumuneckun pexwcus TPYHTOBBIX BOL TECHO CBA3aH ¢ THAPG-
OHHAMHYECKHM PEXKHMOM W ONMPEIETSCTCS TNABHBIM 00P330M H3MEHE-

Mnasa 7. TPYHTOBLIE BOALI W BOALI 30HBI A3PaLIMK 179

HieM (RO BPEeMEHH) COOTHOLIEHUS NPHUXOAHLIX W PACXOAHbLIX CcTaTei
BanaHca rpyYHTOROIG BOAOHOCHOTO IOpH30HTA (CM. YpaBHEHHUE 7.2},

B nepuonsl (hOpMHPOBAHHA MHTEHCHBHOIMO ATMOCQCPHOTO NTHTAHMA
KW COOTBETCTBEHHO MOALEMA YPOBHA PYHTOBLIX BOA 34 CUET MOCTYTLIE-
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OCanKoB OOBIYHO He npesbllwaeT 20—30 MI/n) NpOHCXOAHT OTHOGH-
TENLHOC YMEHLIUEHWE MHHEPAAH LMK TPYHTOBLIX BOI, OCOOEHHO 3d-
METHOQ TIPOSBASIIOLIECCS B BEPXHCH 4acTH BOMIOHOCHOID TFOPH3OHTA.
Ha YHa<TKax ¢ MpHUpevYHbIM BHIOM PCAHMa YMCHBILICHHE MHAHCPANK-
3ALHW B AEPUOALI HHTEHCHBHOTO NMUTAHWA CBAZaHbI ¢ GHABTRALIHEH B
MPYHTOBLIH BONOHOCHBIH TOPH3OHT MEHEeE MHHEPANH30BAHHbIX NOBEPX-
HOCTHBIX 1BOA.

B ntepHOAB OTCYTCTBHS TIHTAHMA FPYHTOBBIX BOL M CPADOTKHM HX
3aMaCOR B PE3YALTATE PA3rpy3IKH (CHHXKEHHE YPOBHS) NPOHCNOAUT OT-
HOCHTETEHOE YBCAWYCHHE MWHEPATHIAUHMK [PYHTORRIX RO, KOTOpOe
MOKeT OLITh CRSIZAHO ¢ NPOUECCOM BbILUEAAMHBAHUA BOAOBMELAIO-
UIMX TIOPOA, NCPCPacTIpeieicHHEM {BbIPABHUBAHHCM KOHUEHTPALMN)
PACTRBOPEHHBIX BCLUSCTE B palpe3e BOROHOCHOTO FOPM2I0OHTA, OTHOCH-
TEABHBIM YBEAWUYCHHEM B NCPHOIbE ¢ HH3KHM MONOKEHHEM VPOBHS
IPYHTOBLIX BOA NPHTOKA M3 HHXKENSHALLUHX BOROHOCHLIX TOPH3OHTOB,
MPOUECCAMH KPHOTEHHOTO KOHICHTPURORAHHA NpH NPOMepP3aHHK
TPYHTOBLIX BOA W P

BeavunHa HiMeHeHHs O0lWeH MHUHEPAIH3ALHKA TPYHTOBLIX BOA B
TOA0BOM NEPHONE (AMMAWTYIA) B 3ABUCHMOCTH OT [NYOHMHHL 3anera-

. HUA HX YPOBHS, KAHMUTHYCCKUX YCAOBHH MECTHOCTH, COCTABA BOAO-
BMCLLOHOWHX NOPped W APYTHX {])B.KT{}FIUB H3MEHACTCH OT HCCKOMIbKHX
MULMrpaMmMos a0 30—40 r/a » Gonee. B obwem cayuae amMnanTyia
M3MEHEHHA MHHEPANM3ALMH TPYHTOBBIX BOA {ADCOMIOTHLIE 3HAUCHHS)
BOIPNCTACT € YBENUYCHHEM MX O0WCH MHHepann3aunK (KomunceBoKHi,
1953). M3meHeHHst oDIIed MHUHEPLIH3ALMK TPYHTOBBIN BOA NMPOMCXOINT
30 CYET COACPAKAHHA OCHOBHBLIX KOMIIOHEHTOBR XMMHUECKOID COCTaR
noasemubtx soa (HCO;, CI7, 8043‘, Na*, Cal*, Mg*), ooHaKo B 3aBH-
CHUMOCTH OT MHHCPATOTO-TEOXMMHUYSCKOrO COCTasa Nopoa 30HBI adpd-
LMK, KJIMMATHUCCKHX YCAOBMA MECTHOCTH H psiia ApyrHxX $akTopos
P MIMCHCHMH KOHLUCHTPAUNM 3THX KOMTIOHCHTOR MOXKCT OLITb
PA3THYHBIM.

B npeaesiax KOHKPeTHBIX YYACTKOB TEPPUTOPHH B 3aBUCHMOCTH OT
Fﬂ}:’ﬁHHbl JAMeraHH, KIMMATHYCCKUX }"L‘..’IDBHH, napaMeTpoOR BOOOBMC -
IWAaKWKUX Mopoad H Apyrux pakTopos 31KOHOMEPHOCTH THIPOreOXH-
MHYECKOIQ PEXKHMA FPYHTOBBIX BOA MOTYT CYIUECTBEHHO H3MEHSITHCH.

Tak. npy 3HayuTenbHbIX (Bonee 10 M) ryOKHaxX 3aMeraHus rPYHTO-
BbIX BOA W OTCYTCTBMM DAH3IKO PacnoNoXEHHBIX YHAaCcTKOB COCPEaoTo-
YEHHOTO HHTEHCHBHOMO NMUTAHMA W3MEHEHUS! OOLIEH MHHEPATIH3ALHN

180 Hacte Il DOpMUpOBaHNE PasNHYHLIX TUNOB NOQIEMHLIX BOA

H XHMHYCCKOINo COCTAaBa MPYHTOBLIX BOA BO BPCMEHH MOIYT MpPakKkTH-
HECKH OTCYTCTBOBATE.

m.__ . R e [ [
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HPHA 3HAYATCTEHOM 3ATpAZHCHHWH IMTOBCPXHOCTH 3eMJIH B TIEpHOO

DOPMHPOBAHHA UHTCHCHBHOMG HMHGMIBTPAUHOHHONO nuTaHug (oco-
DEHHO B HAMAIE NEPHOIA) BOIMOXKHO BO3pacTaHHe ODLWIEH MHHEPASTH-
UMK FTPYHTORBIX BOA 3a CUueT yBenHueHUa KoHueHTpauuu NOS. NO:,
Cl, SOj*, yBeHYeHHe COMEPXKAHHA OPrAaHHYECKHUX BELLECTB W pAda
APYTHN XHMMHUYCCKHX KOMIIOHEHTORB,

Ha yuacTKax ¢ NpHOPeKHbIM BHAOM pPeXMMa QUALTpauMa B Depera
CHIBHO 3UrpPsisHEHHBIX HIH MHHEPANH30BAHHBIX MOBEPXHOCTHBIX BOA
TAKKC OPHBOAHT K 3dMETHOMY H3MEHEHHE) COCTABA FPYHTOBbLIX BOA.
OcobeHO PeIKo 3TO NPOABIASETCI B KOTIOBHHAN CONEHbIX 03ep npH
CE30HHBIX HOABEM:AX YPOBHA BOALI H HA MOPCKHX MOOEpexbax, rie
OCOBEHHOCTH POPMHUPOBAHHA THIPOTEOXMMHUECKOTO peKMMa CBA3a-
Hbl C (PUABTPALUMEH MOPCKHX BOA (MOPCKHE MPUIKMBLI H OTJHBLI).

Ha TeppuToOpHaX ¢ HerIVOOKKUM 3aieraHueM YpOBHsS MPYHTOBLIX BOA
HAMEHCHHE COOTHOLUEHHS BENUMKUH HX Da3rPY3IKH 34 C4eT CODCTBeHHO
HCNAPEHHS H TPAHCAUPALWH PACTHTENbHOCTHIO (M3MEHEHMS 3THX CO-
CGTHOLWICHMIA 13 NIANIE OT YUACTKA K OYHACTRKY, 110 CC30HAM rofdd HAH B
MHOIOJETHEM MEPHOAES W T.0.) TIPHBOAMT K 3AMETHLIM PA3NHYMAM THADO-
TEOXHMHUCCKOID PEAHM TPVHTOBBIX BOO HA CMEXKHbIX YYacTKax M ap.

7.2.4. 30HANBHOCTL IPYHTOBBIX BOA

YueHHE O 30HAALHOCTH TPYHTORLIX RO PA3PABOTAHO POCCHICKUMI
ruaporeotoramd M. B. TapmonoseivM, H. K. 3aiuerbim, B.C. MABUHEIM,
.H. Kasterckun, O.K. Jlanre v apyrvimi. COrNacHo 3ToMy yUeHHMIo,
oM OHLIBHOCTEHY NOHHMAKITCH JAKOHOMEPHOCTH NPOCTPaHCTRBEHHOIO
{II011AAHOFO) HIMCHEHHWS YCIOBHH (DOPMHUPOBAHHSA M THNA TPYHTOBBIX
BOA, QOPCACAACMBIC RO3ACHCTBHEM TPHPOAHBIX GaKTOPOB, CBA3AHHBIX
C NMPOABJCHHMEM UIMPOTHOH KAWMATHUECKOH 30HAMbHOCTH. Bnepnble
NPeACTABAEHHA O TAKOH 30HanLHOCTH ObliK BbicKazaHel B.B. dokyuae-
BbIM, KOTOPLIH CUYHTAN, UTO TPYHTOBLIC BOAbLI, ABTAIIUMCCH 3JEMEH-
TOM JaHamagra. HEH30EKHO TOMKHB OWTL ONPEIEACHHbBIM O0pa3oM
CBA34Hb] ¢ ILHPOTHOW KJIHMATHUSCKOW 30HAALHOCTHID, a TAKXKE C 30-
HANBHOCTEIO pelbedda. NOYBCHHOIC MOKPOBA, PACTHTENIbHOCTH U T.A.

B 1922 r. B.C. MapHHBIM ObITa COCTARTEHA NEPBAA KapTa-cxema 30-
HANLHOCTH TPYHTOBBIX BOL eBpOneHCKoi Jactu Poccnn, benopycchn
H YKPAanHBl, HA KOTOPOH B HAMPABICHHK ¢ CEBEPA Ha 1OT 3Tol Teppi-
TOPHH BBEACH B! CYOIMPOTHLIE 30HM 1) TPYHTOBLIX BOI THNA TYHI-
poBLiX; 2} “BLICOKMX" TPYHTOBLIX BOA ceBepa; 3) TPYHTOBBIX BOL HE-
rnyGokHx oBparos; 4) rayfoKHX OBparoB; 5) OBPAXKHO-0AN0UHON CETH,
6) DANOK NPHYEPHOMOPCKOrD THA; 7) GaNOK MPUKACMHACKOro TMNA;
8} a20HANBHBIE TUNBY FPYHTOBRIX ROA (puc. 7.8).

Fnaea 7. FPYHTOEBIE BOAB M BOALI 30HLI A3Paumn 181
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(e B.C Husiiy), 3046 [ — TVHAPOBKIK BOL, £ — HLICOKHX 1OX CeBepa, F — Hery-

BOKMY OBpeR, 4 — EIYOOKHY OBPATOE, 3 — ORPAKNO-GI0MHAY, 6 — HPHICPHOMOp-
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IOBRHLTBHBHY BOL {3 — cononakos
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182 HacTe Il. QopMHpoBaHHE PasAUHHBIX THMOB NOR3EMHLIX BOL

IIpy BhiZENEHHMH YKAJAHHBIX 30H M A30HANTBHLIX THITOE FPYHTOBBIX
Bod B.C. MabKnHbIM yuuTeldanac, o0luenpupoaHasd WKWPOTHAS 30-
HANBHOCTH KMTMMATHHECKHNX YCNOBHH TEPPHTOPHH, CTPOEHHE peibeda,
rconoro-AHTOAOTHYECKHE YCNOBUS BEPXHEH YacTh pazpe3a 1 ap. OxHa-
KO COOCTBCHHO HA3BAHME BhLIACAASMDLIX 30H M AOAOKEHHWE WX TpaHHL,
ONpeAestTHCE HAa OCHOBE YUeTA 2aHOMAPmAO-2eoMophua02udeckiix
VCITOBHA PACCMATPHBAEMOH TCPPHTODHA. BblIeneHHbIE 30HLI B LIEAOM
OXBATBIBAIOT OOLUMPHBIE TEPPHTOPHKW, B MPEIEnax KOTOPbIX BO3IMOXK-
Hbl paiiuuug R IPYHTORBX Roylax. OoHako B KAXIOH 30HE MOTYT
OBITE BhlACAEHEE OOLLIHE (OOLUEIOHANBHBIE) 3aKOHOMEPHOCTH VLITOBHH
JVICTAHHS U THIB] TPYHTOBLIX BOI, XAPAKTEPHCTHKA KOTOPBIX NpHBENE-
Ha B Tadn. 7.6. TeM caMblM OTHECeHME IpyHTOBLIX BOA K OfpenelcH-
HOH 30HE CPaty BAeT NPeacTaBieHHe 00 OCHOBHbLIX (HaHOOnee OOHX)
JAKOHOMEPHOCTHX MX (HOPMHPOBAHMS, YTO ONpPEhcseT B8¢3yCNOBHOC
HAVUHOZ M MPAKTHULCKOE 3HAYEHHE VUCHHS 0D HX 30HANBHOCTHM, B
YACTHOCTH M KapTbi-cxeMbt B.C. HIbHHA, CO BpeMeHH COCTABNEHHS
KOTOPOH MNpoLLTO DOoNee NoayvBeka.

B cootretcTRMM co cxemoil B.C. MabiHa, B nipencnax eBponeiickol
qacTH PoccHM ¢ cepepa Ha 1or (OT 30HLI K 30HE) NPOHCXOMHT MOCTe-
MEeHHOE YRCIHUYEHHC TNYOMHBI 3a08raHus FPYHTOBBIX BOM. YMEHbUIe-
HHC B COOTBETCTBHH C COKPALUCHHEM CTETIEHH YBIAXHCHUA (K)) cpen-
FINX TOI0LBMX BEIHYHMH I'IH{bHJ'IprHL[HDHHDFD MUTAHHA, }’BEJ’fi’I'—]E‘HHE
MHHEPANH3AUHKY TPYHTOBBIX BOA W COOTBETCTBEHHOE M3IMEeHEeHHE MX
XMMHUIECKOro CoCTara (cM. Tada. 7.6).

OnHHM H3 BARHEHLWHX JOHWLTBHBLIX MToKa3aTeael apnsercsa raydHHa
3A0€TAHHH TPYHTOBBIX BOI, OMNMPEAeNHCMasd HHTEHCHBHOCTBIO YBAAXHE-
HEtsl {Pe/IiYitHbl TIMTAHNS TPYHTOBLIX ROO), CTCNEHEIO M FNYOUHOH 3p0o-
JMOHHON PUCUNEHeHHOCTH penbaa, a TAKXKe CTPOEHMEM BEpXHE Jac-
TH TMAPOreoNorHueckoro paspesd. Lwdpbl, npuBeaeHHnle B Taba. 7.6,
XAPAKTEPHMYIOT Cpeande TyOuHBl 3a0eraHusl rPYHTOBBIX BOA B LEHT-
PATBHBIX YACTAX MEKIAYPEUHBIX 1TPOCTPAHCTE HA ONPEISACHHOM YAATE-
HHH OT KPYTbIX CKAOHORB, YCTYIOB PeUHBIX Teppic. 3a00M0UCHHBIX MOHH-
AKCHHH (KUKHBIC 30HBLE), e TAYOHHBL MOTYT CYIUECTBSHHG OTAHHATBCS.

B crolo ouepeab rAyOHHA 3aNCTAaHWA TPYHTOBBIX BOO B UCHTPATbHbIX
GACTHX MEKAYPSUHBIX TPOCTPAHCTD ONPEACNHET, IPHU TIPOUYHX PABHbIX
VCAOBHAX, BcAHYHHEI HH(b[fI.ITI:-TpHL[HOHHOI'D MHATAHHA, PACCTOHHHE A0
OCHOBHBIX APCH (MTHHY NVTeH (PUALTPAUMH), OCOOCHHOCTH PEXKHMA
FPYHTOBLIX BOJL M AP.

JOHANBHBIE H3IMEHCHES MHUHEPATH IALUMH fH XHMHYSC KOO CDCTI-]EEI]
[PYHTOBLIX BOO TAKAES ONPERCIAKOTCA CTENSHBIO YBAAKHEHHS TEPPH-
TOPUH (BCJIHUHHL] MHUTAHHA), TAYOHHOR HX 3aN€raHus v JIHTONO-
TO-TeOXHMHUYECKHM KOMIMNEKCOM NOPOI 30HDLI a3PalHH W IPYHTOBOCO
ropu30oHTA. Kak ObL10 CKa3aHO Bbille, (POPMUPOBAHHE B NPEacHax
“HAHDBIX 30H CYNB(PATHLIX H CYAMPATHO-XJIOPHAHBIX BOA ¢ MHHEPA-
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184 Hacte Il. PopMupoBaHde pasnMyHbLIX TUNOB NOA3EMHbIX BOJ

Awsadned 1o 3,0—=5.0 /a4 cBa3tHe ¢ HAAKMHEM {COXPAHEHHEM) B MO-
POAAX JOHbI A3PAIHKH OTHOCHTETLHO D0ICE PAcTBOPHUMBIX COCAHHEHUI
{(NaCl CaSO, n ap.), u1o ODLACHAETCH JHAYUTENLHON MOWHOCTHIO
30HL! a2PALHH H MATBIMH BETHUHHAMH HHQHIBTRALMAOHHOIO HTAHMS.

B npedenax 30061 NPHKICMHHCKHX OAI0K (MACTHUHO B 30HAX OBDaX-
HO-DANIOUHOR CeTH W IIPHYCPHOMOPCKHX DATOK) Pe3KOE YBETHYEHME
MITHEPINH AL H MIPCHMYWCCTREHHO X10PHAHBIA COCTaR TPYHTOBbIX
B0 XAPAKTEPHB A3 (IOHKHACHHDBIX YMAUTROB peabcdr ¢ HernyDOKHM
{10 2—3 M} 300eTaHHUCM KX YPOBHH, TAE GCHOBHAIM BHIOM Pa3IPVIKH
ABBICTCSI UCTIAPEHME.

B cepeplpx 0onee YEMUKHCHHBLIX TEPPHTOPHAX NOPOALL 30HLL azpa-
HMH HaXQAATCH 11a KAapDOHATHOH CTAOHH BLILLCAAUMBAHHA, TaK KakK B
CBA3H ¢ HNTCHCHBHBIM BOAOOOMEHOM (Q0ALLLINE BCTHIUMHBL NHTAHKUA )
FHCCh OTCYTCTBRYIYT YWONopuA A0 COXPAHCHHA TerkopacTBOpHMLIX CO-
CAMHCHHH B BEPXHEH “GtCTH THAPOTCONOINHICCKOrO PA3pesy.

B cxese 3oHansHocTH, npeanoxketHod B.C. Hasuuasiv, onHoBpe-
MEHHO ¢ JOIMILHBIMH BLIASAEHD! €1UE WeCTh THIOB (0DAacTEl) a30-
HATBHBIX TPYHTOBLIX BOL, YCAOBHSL POPMHPOBAHHA KOTOPDLIX HApaay ¢
3OMHLALHBIMH PARTOPanu (Knumar, poined) B pouidioluc cTencHu
ONPEAeNIOTEs GCODEHHOCTSMH TEQIONIMECKOIO CTPOCHMS, MHAPOrpa-
dtcit 1w ap. K azonasibiibiv Thnas TpyHToBeiX Boa B.C. MiabHHbIM
OTHECEH LI TPSIWHHEBLIE B3O KPHCTWLINUECKHY MACCHBOB H FTOPHO-
CKTLTUATHIY O0NACTCH, TPEeUWHHHRO-KEAPCTOBBIC BOALI, BOObl aN1HBH-
WILHBIY OTADKEHHH, KOHCUHO-MOPEHHbIX OOPA30BAHWI, BoAbl OONOT
1N COMOHUUAKOB. LS KKAOID H3 3THX THMOB B CBY3H C NPOSBIEHHEM
PARTHUHBIX MPHPORHLIX PAKTOPOB (COCTAR MOPOL H CTPOEHHE 30HHl
AP0, F;'I}"ﬁll'llél SAACTAHHA TPYHTOLRLX BOA, CEATL C NOBCPXHOCTHDIL -
MH BOSUME M AP.} XapaKTCPHBI PATHUHLIE YCAOBHA 3anerariusg, ¢hop-
MHPOBAHMS THAPOAHHAMHYETKOMD DEANMY, MHHEPANKIALWH 1 XHMH-
MECKOMe CooTalx MAYHTOLBIK BOA.

Cxema 3onanbHocTH B.C. Maouna (1922) Ha ypoBHE COBpPeMCHHDLIX
TPCOOBAHMH THAROrEOIOTHUCCKON HAYKH H COCTOAHHA M3YUCHHOCTH
CPYVHTORLIN BAA PIMECT WA CEPLEIHRIX HEAOLTITROL. B HA2BAHUM BbI-
ACACHHBLIX 301 HE OTPIKCHBI OCODCHHOCTH TeOMOrO-rHAPOreQIOrHYC-
CKHX YUIOBHA TEPPHTOPHW, XOTS OHH B HEKOTOPOKH MCPC YUHTBIBAKYTCSH
NpH ONPEUCHCHHU NOAOKEHUS 30MHWILHBIX TPAHHLS HA TCPPUTODMH
PSEAD 30H MOTYT DLITh BbIAEACHB] 3HAYHTENBHBLIE 110 MIOLLIH VYACTKH
¢ OCOOBLIMIT YCHOBHAMIL (QOPMHPOBAHKMY H THNAMK TPYHTOBBIX RO,
KOTOPBLIC He OTPRKCHBL B MPHHATOM MacwTade cxembl WM BOOOWE He
YUHTBIBAIOTC (HATIPHMED, HPH BBUICIEHUH Q30HANbHbLIX THIIOR TPYH-
TOBBIX BOU).

HansHeiwee parutTHe npeactasneswuid B.C. Mabpnua o 30HaMb-

e omr
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HOCTH TPYHTOBLIX BOMT BBIAGABUHO VK, HaHire, COCTAaBHBLUIHM NCPBYHO

CXCAMY 30HAILHOCTH TPYHTORBIX BOA TeppuTopuu Poccuu uw conpe-

Maea 7. I"pyl-rronble BOOLI U BOOLI 30HE! A3PALMIK 185

nenbHbix rocvaapets B 1947 o (pyc. 7.9). Ha ocnopanmn ocoGeHHOC-
TeH KIMMATHYECKHX YCAOBKMEA Tepputoprn O.K. Jladre sblacieHp Tpu
APOGUEHIE 30HANBHBIX TPYHTOBBIX BOA: NMPOBHHUKS BEYHOI Mep3noThi
S OTpuaATeNbHEIMH CREAHSTOAOBEIMEY TEMMNSPATYPAMH, NPOBHHUHA C
BbICOKOH BAAXKHOCTBKY BOIAYXA, MOMCAKHTEAbHBIMKA CPCAHEMDAOBLIMH
TeMITepaTYpaMH M HeDOAbWOH aMILIMTYION CYTOUHRBIX, CE30HHBIX M
rojoselX KomebaHUI TEMMICPATVPERL, NPOBUHUMA ¢ BBICOKOM CVXOCTRIO
BO33yXa H GOABWIHMH AMILIHTYAAMM KOneGanuid Temnepatypel. B npe-
AETAX KAKAOW MPOBHHUMKW BhIAEICHUWE 30H (nonoc — no O.K. Jlaure)
OCVIUECTRISCTES] MO PARTHUHBIM NPHHUHNAM, THNbl @30HANBHBLIX TPYH-
TORBIX BOA B LEAOM COOTBETCTBYIOT cxeMe B.C. MabkHa.
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FPre, 29 Caevia J0IELIGHOCTH TPYHTORWE B TCPpHTOPLE Obiswery CCCP (e QUK Fair-

FE) HOHLL POCTIPOCTPAHEHL. { — CIOIIHON 8CUNOIT MEPEACGTLE 2 — TLHKOROE (1)

i ocTposnoli (H6y sepiiore: 3 — TyHapoeselx eon (11D, rLICOKHY ROl Cepepa (V)

F = HerayBoxkHX ouparce (W, ¥0eKHY orparol (VI 0o ospaxHo-6aa0uHa {VIH):

F — wernwvDokns Dok Mpukacnny (VIE & — pasHOMCHY NOAICMHOMO CroKn W M-

wapenns (X 7 — nojocn (0m) BoaropHey WAciipon 1 HpEArOpHLIX PaBHIH (X)),
N — ODTHCTH 301KLIBHEY TRYHTORLIN O

Ha ocHoBe Apyrix NpHHUMNOB pa3padoTaHbl CXEMbl 30HANBHOCTH
rpvHTOBLIX BOA M.B. Fapmonora (1948) u ['H. KameHckoro {1949),
KOTOpPBIC YHHTBIBAIH [JTABHDBIM Dﬁpﬂ'}UM PRICTTPOCTPAHCHHC TRYHTOBB X
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BOoa OmpeleneHHOM XHMHMECKOro COCTaRd H MPCACTABINCHHE O ICHO-
THUECKUX THOAX IPYHTOBbIX BOA {OCHOBHBIX NPOLECCAx (GOPMHPOBA-
HMSL XMMHHMECKOTQ coCTaBa rpyHToseix boa). Tax, H.B. FapmMoHoBbIM
Ha TePPUTOPHH CBPORCHCKOM YacTu Poccni OblIO BELAENEHO ueTbIpe
JOHBl TPYHTOBLIX BOA C CeBePd Ha HIL 1) I'HD.[.'!GKHDGDHiiTHU—KDCh-IHE-

186 HacTe Il. ©opMUpOBAHHE PASNHYHLIX THNOB NOAZEMHbIX BOS

3eMUCTBIX BOA, 2} TMAPOKApPOOHATHO-KANLLUMEBBIX BOX 3) ruapokap-
DOHATHO-KANBUMEBLIX, CYAB(PATHRX H XAOPHAHBX BOA C TOA3OHOMN
KOHTHHEHTANbHOMO 3aconeHMs; 4) ruapokKapboHATHO-KANbUMEBLIX BOA
ropHiix obracteil Kpeiva u Kagkaza. [ H. KaMeHCKHM Ha TeppHTOpHH
POCCHM BbIAGTEHLE TAKKE YETbIPE 30HBLI |} TPYHTOBLIE BOALlI 30HEI Bbi-
WIENAUHMBAHMSE, 2} 30HBI BbIIHEAAYNBAHHUS € YHACTKAMH BOA KOHTHHEH-
TANBHOTO 3ACONEHHsT; 3) IPYHTOBBIE BOMAR 30HBI KOHTHHEHTAABHOIO
3aCOACHHS, 4) 30HA BRIWENAYHBAHHS FOPHBIX paHOHOE.

Ha ocHoBE ONpeacIeHHOrO COUYETAHHA MPHHLHWMNOE, MPERIOKEHHBIX
0.K. Jlanre, U.B. Tapmonoseiv 1 [LH. KaMeHckMm, cocTagnena cxema
30HANBLHOCTH rpyHTOBLIX BoA M.K. 3akiuesa v M.I1. Pacnonosa (1958),
Hi KOTOPOR BbUIENEHBI ABE TIPOBHHUMKM [PYHTOBbIX BOA. YCTOHYNBON
MHOTOJIETHEH MEPINOTHl M OTCYTCTBHST MHOTOETHER Mep3noTel. B mpe-
Jerax NEPBOA NPOBHHLIMK 30HBL (nodca — no H.K. Jaduesy w M. 1. Pac-
710006y} BbIACASHDI HA OCHOBE THMA PacrnpOCTPARCHMS MHOIOACTHE-
MEpP3abix AOPOd U WX MOUIHOUTH, B Mpeaenax BFOpod — Ha OCHOBE
THIIA NpOUECCOB QOPMUPOBAHMA XHMHUYECKOIO COCTABA (BblUSNaYM-
BiHHE, BHHOC COMEH H CONEHAKOMAEHHE) ¢ NaNbHeHILINM Moapasaene-
HHEM TIO THMY XHMHYECKOTO COCTABA W BEAHUYMHE MHHEpAIM3IaLUUN
TPYHTOBBLIX RO

Ha ocHoBe HCMONB30BAHHA CODCTREHHO TeONOrO-THAPOreoIon-
HECKHX MPUHUANOE PAHOHUPOBAHUS COCTABMEHA CXCMA 30HATBHOCTH
rpyHTOBRIX BOA A.H. Cemuxartopa v B.M. HyxadnHoni (1958), HaA KO-
TOPOU MOTOAEHWE MPAHULL BRIASTEHHLIX 30H OMNPEeIcAseTCHd [TARHBIM
0ODpPA3OM PACNIPOCTPAHCHHEM OCHOBHBIX JTMTOTMEHETHYECKHX THIOB
YCTBEPTHUHBIX OTAGKEHHH. TUI, BO3pacT U MOILHOCTb YETBEPTHYHBIX
OTTOKCHHI OOYCIOBMTHUBAIOT CTPOEHME S8epXHei YacTH THAPOTeOIoTH-
NECKOro paspesa, TUN Nopoa, ¢ KOTOPbIMK CBA3AHLI MPYHTOBBIE BOAbI,
peabedy TepPHTOPHH, T.€. (AKTOPLL, pelLaotuiM oGpasoM BAMAKOLWHE
HA YCJAOBHH 3aneravusl H (opMHUPOBAHHA [PYHTOBBLIX BOJ.

Ha teppuTopHK eBponeitckoi 4acTH Pocci STMMU aBTOpaMiH BBI-
NCASHO BOCSMb 30H TPYHTOBBLIX Boa (puc. 7.10). Kaxkaas 30Ha xapak-
TEPH3IVETCs ONpeneNeHHbBIMHU MyOHHAMK 3aMeraHus, MUHepaar3almnei
H XUMHYECKHM COCTAaBOM TPYHTOBLIX BOI.

AHOTH3 CYLLECTBYIOILMX ¢XEM 30HANBHOCTH MPYHTOBLIX BOI NMOKa3bl-
BACT. YTO NMPHHUMNBL COCTARAEHUA 3THX CXeM N0 HACTOALIETO BPEeMEeHH
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pa3paboTaHbl e HenoCTATONHO, H CXEMbl 30HANBHOCTH HE AAKT
NMONHOTO MIpeAcTaBIeHHa 00 OCOOCHHOCTIX YCnoBHI 3aneravus, dop-
MWUPOBAHHS H THNAX [PYHTOBLIX BGA. JTO ONPEACHACT HEO0OXOOHMOCTD
AAJILHEHLWICH pa3pdBoTKH npodiaeMbl (GOPMHPOBAHHA NPHPOIHOH 30-
HANBHOCTH MYYHTOBBIX BOMO, 0DOCHOBAHHA NMpHHUHUNMOE COCTARITCHHMA
CXEM 3OHANBHOCTH. 30HANbHBIX XAPAKTEPHCTHK BHMAOB M BeAWYHH NHTA-
HUE H PA3PY3KH TPYHTOBHLIX BOM. OCOOCHHOCTEH HMX pPEeXXMMA M APYTHX

Mnasa 7. [pyHTOBLI& BOALI M BOALE 30HB) a3pPaLMK 187

Pre,
BhIN BOI Pycekol papHUHLL (o A H. Ce-

f — HUAMEpPINOTHBLIC CEIOHHKIC ROALI
TVYHARE Koneckoro oavoeTpora: J —
TPYHTORBE LOAbE JCAHNKQAOH 00TaCTH

CO CHBSKHM PEADSiPOM NIl HErD Gae- %
AEHEHHS, 3 — TPYHTOBBIE BOJb] $3HIPO- \
BO-IAMORHATBHLIX PABHUH, Pia3BsHTolx \\\

BIOAE HOKHOIO KPasl NOCAedHero Qlcide-
HEHHA: 4 — TIPYHTOEHE BOALI oOAacTH
CO CRARASHHLIM ACAHPROEE M peaboghon

A0 Cyona S0HIABHOUTH IPYHTO-
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S LVAUREHOE CXEWL SR0HWOUCHUITIGEA CQVHIOERX [ ROSCOARDCIMHBIX

600,

Kapmsi cuopeu30eunc i S1VOHH 301e2aHUA SPVHMIOEEIX 80().

Ol U0 ypaguerta 800HO2O OQAAHCT 3ACMEHAN SPYHII08020
HOMMOK .

Pexicum cpyumoantx sod. Onpedeivrue, audbi pedcuma.

Ocuoerbie 1npoueccst QQOPMUPOBAHLA XUMUHECKOSD COCHIGEE 2PVH-
MOBHX GO0

10. Vuenue o soraivnocmu epviimoabsix eod. Cxema B.C. Havuna.
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188 YacTe Il. POpMHPOBAHKE PASNHYHLIX TANOE NOA3EMHLIX BOR,

TFra¢ea 8
MEXITJTACTOBLIE BOIBI

MCKNAACTOBBIMH BOAOHOCHBIMY TOPH3OHTAMH (MEXKIIACTOBBIMHU
BOAAMH, 1POCTO “MAACTOBLIMH® BOAAMH. 4TO ABAASTCH HEBESPHBLIM)
HA3ZBIBAKOTCH BOROHOCHBIC TOPH3IOHTHI, 3A0CTAKLHE MEXKAY ABYMS
cnabonpoHHLAeMbIMK NAacTaMy. B OTAMYME OT TPYHTOBOIO BOAOHOC-
HOTO TOPU30OHTA, BEPXHEH CpaHHUSH KOTOPOro ApmsieTcs ¢BoOOAHAA
MOBEPXHOCTE NOMBCMHLIX BON, MEXKMIACTOBLIE TOPH3IOHTH BCETraa
HMEKT OTHOCUTENBHO CNAdONPOHHUAEMYIO (BOAOVNOPHYIO} KPOBIIO M
noaowny (puc. 8.1}

—
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Pre, 0 Cxema yeir0omnii SW0CTadns MexmAac1oB0ro Bo-
AOHOCHO O FAPEOTITI f— ek nAacToRslil BOI0N0CHBII
FOPMIBOHT, 2 — CcaaBonpOHILACMBIC (TOPOSLI KPORIH If
HOAOUTE L. ._? — I1l1l.?'30\|€TPI-I‘I£.‘UHHH YPORCHL HAMOPHEMX

MOKTUTACTORBY BOA, 4 — HATIPABACHHE ABITARGH M ME A
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HANCTORLIS BOAE. 3 — CRBAAHHD, CTPeHKL — BEIWHHHS
MBS SORMETPHYCO KRG HANODE. o — MBS PXHCGCTE JEALIH

B reonorHucckrx CTpYKTYPAx, CIOKEHHEBIX CTONCTBIMH OCAN0MHBIMK
OTACKCHUSIME, MEXMJTACTORLIE BOIbLlI PACNPOCTPAHEHLI HA TAyOHHAaX
npuMepHo oT ) M 20 7 KM K, BEPOMTHO, H HA BONbLIMX FIYOMHAX,
NpeanoaoXHTCALHO A0 15—20 kM B rayDOKHX NAaTPOPMEHHBIX CTPYK-
TYPIN, CAOKEHHBIX OCaIOUHBIMH nopolamu ([IpeayparbCkHii nporuo,
Mpukacnuiickas BOaOMIR K aP.).

B pepxrieli YaCTH TCOMOFM4ECKOro pa3pe3a, BBIUE ypela MmOBEpX-
HOCTHBIX BOA QCHOBHLIX APEH TEPPHTOPHH, TIPOHWLAEMbIH MAACT, 3ane-
TAIIHA MCKAY IRYMS “ROIOYIOPAMM, MOXKET ObITh HACKHLLCH BOOOIT

Maea 8. Mexnnacroesle Boabl 189

HE H4 BCH MOUIHOCTE. Takue BOOAOHOCHBIE TOPH2OHTHE HAIBIBAKDTCH
MEKMNJACTOBLIMH 0e3HANOPHLIMH (€O CBOOOOHOH NOBEPXHOCTHEY),
B DONBWKMHCTRE CAYHACB MNPOHHUASMbIA NAACT MOAHOCTBKY HA BCKY
MOUIHOCTL 34NOMHEH BOROKH C w3tsimounsin naacmoseim dagaentiem P |
BeNUUMHA KOTOPOro B obLIeM ¢avdac NponoOpUMOHANBHA TAYDHHe 3a-
JEraHHA BOACGHOCHOIO FOPHU3OHTA.

B sepxneil yacTl THAPOFEOAOrHUECKOro pa3pe3a NIACTOROS Aasne-
HHE TIPHMEPHQ COOTBCTCTBYCT BbICOTE CTONOA BOAbl OT YPOBHS 3anera-
HHA BOAOHOCHGOTO TOPH3IOHTA A0 MOBEPXHOCTH 3EMIH, B 3TOM CAVUAL
OHO HAILIBAETCH HOPMAAHBIN ZHOPOCMIAMUUECK N (O8AeHIEM anp.
B rayboKHxX uacTax paspesa, Kak NPaBHo, MpH OTHOCHTEALHO HANCXK-
HON M30NHLMK 3N1EMEHTA ANACTOBOH CHUCTEMbl OT MOBEPXHOCTH 3eMIH
H CMEXHBIX BOKOHOCHLIX FOPUIOHTOD BeAHUYHHA MIACTOROTO HARAEHHY
MOXKET DbITh 3HAYHTENBHO QONbLHEH KM AOCTHUTATE 3HAYEHHH [e0CTaTH-
4ECKOTO DaBACHHA P, o ONPEAEsIZEMOro BEeCOM BEILLENEXKALIEH ToAULH

ie
ropueix nopoa (P =25 P ). HApUMepHLIil XapakTep HIMCHCHHA

T
MJIACTOBLIX AARNCHHM ¢ [AVOUHON 3ajleradus nokaiaH Ha pHc. 8.2
Onnako B ODLUEM CIVMAE ITA 3ABHCHMOCTh MOAET OblTh 3HAMHTENBHD
Qonee CIOKHON (eM. 14, 10}

IlpH BCKPBITHH MEKNMACTOBOIO BOAOHOCHOTO OPH30HTA OYPOBOH
CKBAKHHOI (KOAOALEM, LWAXTHbIM CTBOJIOM) BOJA MOa ASHCTBHEM W3-
ObITOMHOIQ (ITR;:ICTCI'BDFD} AABRICHNA NOAHMMICTCA Bbhiwe K[)UBJ'IH BO-
JOHOCHOMO TFOPM30HTA M YCTAHABAMBACTCS Ha ONPEACISHHOM YPOBHE
(cM. puc. 8.1). PaccTostHue OT KPOBAW BOICHOCHOIO FOPH30HTA 10 YC-
TAHOBHBLWECIoCH YPOBHAI BOMB, ABTAKIUCCCH COMTACHO YPABHCHHWIED
(5.6) NLEIOMETPHYECKOH BbICOTOH, HABLIBASTCA HUAHOPOM HAO Kpogiell
8000HOCHOO copuznmd. PacueT nbeIOMETPHUCCKOTO Harnopa (Meps

JHCPIHMH ]'[DTDKH} MEKIMNMTACTOBDX BOO OCYIHCCTENACTOH CONTACHO (b{)p‘
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Myae (5.7) nyiem OTHECCHMH BENTHYHMH HAMOPa HAL KPOBACH fAacTa K
eAHHOH TAOCKOCTH cpaBHeHHWs. TlpH HCNO/Ib30BAHUM B KAYeCTBE €1H-
HOH TLIOCKOCTH CpaBHeHWd ypoBHs Muposoro okeaHa () anst raydo-
KO3ANCTAKWHE MEXKIMNACTOBbIX BOL =3

BEAHUYHHA TLE3OMETPUYECKOTo Hano-
Pa MOXKET OBITL MEHBILE, HeM HANOpP
HAl KPOBAEH BOAOHOCHOID [OPH30H-
Ta (A, (cM. puc. B.1). o,
Benpunna Hanopa Haa Kpownei T 3 Fres
BOAOHOCHOTO FOPH3OHTA /1, PABHASI WL A AR
L
. . -
L} - »
Fruc 820 TIPHHNANWAABRHAA CXCMA N3MCHC - * . \P
HHA TACTORBIX NABACHTHE C ¥BEAHUCHIICH Pracp n
LIVOHHE! 31eranun R
190 YacTe Il PopmuposadHme pasnuyHbix THNOE NOAIEMHLIX BOR

REICOTE CTOMDA BOMbI, MBHCUT He TOMNBKO OT MAACTORONG AaBICHUA
P . HO H OT NNOTHOCTH BOABI p, KOTOpasd H3MEHAETCH B 3aBHCHMOCTH
OT BEJHYMHB] MHHECPANH3AUMH BOMBI, COASPXKAHHA rada B CBOOOIHOM
COCTOSIHUW W TemnepaTypsl (P, = .f?h.pp}. B ¢psisH ¢ 3THM npH cpaBHe-
HHH HANOPOB NOA3CMHBIX BOA € PAdITHIHON MAOTHOCTLIO (PazHYHOM
MHHEPAIU3ALMER) OCVILECTBASIETCH PACHET TaK HA3ZbIBASMbIX [IPHEE-
AeHHBLIX HanopoB W AaBaeHHH (A.H. Cuauu-bexuvpun, B.M. [HecTa-
KOB W 4p.).

JHHWA, coelnHsAoWasl (Ha paspeic) TOYKH YCTAHOBHBLUETOCH
YPOBHA HANMOPHBIX MEXMIACTOBLIX BOI, HAZBIBACTCA MHE30MEMPUHECKONH
KPpHEol, NOBEPXHOCTb, 10 KOTOPOH MOAHHMAKTCS YPOBHH HANOPHbIX
BOA. — ROGEIOMEMPUHECKOU NOsepxnocmero. KAKIbH MEKMNIACTOBDBIH
BOJOHOCHbIH TOPH3IOHT HMEET COOCTBEHHYIO NMbE3OMETPHYECKYID NO-
REPXHOCTh {MbCIOMETPHUCCKYIO KPHBYID), NOA0KEHWE KOTOPOH BCETaa
B TOH MAHM HHOH MEPEe OTAMEMTCS OT Mbe3OMETPHUCCKHX TMOBEPXHOCTEN
CMEKHBIX BOJOHOCHLIX TOPH3OHTORB.

[lpu pacyete MBE3OMCTPHUCCKHX HAMNOPOB MEXMIACTOBBIX BOA OT-
HOCUTENLHO YHUBCPCATLHOH TNOCKOCTH CPAaBHEHHA (£} BeNHUMHA
Hanopa (B OZaHHOH TOUKE) OyIeT COOTBETCTBOBATL AGCOMOMHON OM-
MenKe YCTAHOBUBILEroCcs ypOBHA HANOPHBLIX MOA3EMHBIX BOA (CM.
pue. K1) JIMHHKA, coenldHaioliMe TOUKH ¢ OAWHAKOBROH aBconlioTHo
OTMETKOH YCTAHOBHBIICTOCH YPOBHA HAMOPHBIX BOA, HA3bBIBAKTCH
UFPOUIONbE3AMU, KOTOPBIE HBNAKTCA TAKKE HHUANY PAGHOZO HGHOPA.

AHANOMMYHO THIPOH3OTrMNCaM {CM. M. 7) CHCTEMA THAPOU3OMbE3
XAPAKTEpUiIyeT (B aDCONIOTHRIX OTMETKAX} MBE30OMETPHYSCKYH) TIOBEPX-
HOCTE OAHHOIO MEKIIACTOROIU BOACOHOCHOIO TOPU3OHTA, ONHAKO B

ATl LA AT Al T TG .l""'ln'lll.l‘.‘h-l"""l"'n'l..'lj’\lllﬂlt.’l MAanaraVinmAeyell Pyt Tanh sy TS
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NbEIOMETPHUECKAS MOBEPXHOCTE BOAOHOCHOIMD [OPHIOHTA SBAACTCH
ROOOPAKAEMON NOBEPXHOCTLKY, A0 KOTOpOi OYAYT MOAHHWMATLCA
YPOBHH HAMOPHbIX BOA NPH BCKPBITUM KX TOPHbLIMH BblpadOTKAMHA
(CKBAOKMHAMM UAH KOAoAUAMH). ECIM nNbe3oMeTpHYeCcKas NoBepx-
HOCTb BOAOHOCHOFO TOPHIOHTA pACNoAAraeTca Bbitlle NOBEPXHOCTH
3EMANM {HANOP HAA KPOBAEH BOAOHOCHOIO FOpH30HTA DONBLUE, “MEM
FAyOUHA ero 3ANEraHmns), TAIKHE HANOPHBLIC BOAbI HA3bIBAKOTCA CAMOU3-
AHBAKOWHMHCSH (H3NHBAOWME HIH QOHTAHHPYIOLHE CKBAXKHHbL).

CUCcTeMa THAPOM30NELE3 (JIMHHKM PABHBIX HANOPOB) M AHHMIT TOKOB
OBpPAIYCT MMAPOAHHAMHYCCKYIO CETKY NOA3EMHBIN BOA MEXKIIACTOBONG
HANOPHOMO BOAGHOCHOTD TOPH3IOHTA, AHANOMHUHO PACCMOTPEHHOH Ha
pyc. 3.5.

Hatnine 3HAUNTEAbHBIX TIACTOBRIX JABACHMH M BO3MOXHOCTbH HX
FAMETHRIX H3IMEHEHHEH BO BpPEMEHH (R eCTECTREHHBIX YCIOBHAX B CRA-
31 ¢ TEKTOHHUECKOH ACATENILHOCTBIO, 3PO3HOHHBIMH NPOLECCAMMH
H APYIHMH MPUYHHAMH HAH B YCAOBHSIX TEXHOFMCHHOMO BO3ASHCTBHA

Mnaea 8. MexnnacToBwe BOab 191

Ha MAacT, NPHBOASLWErO K YBENUUEHUK) MK CHHKEHMWED MAACTOBbIX
BaBAeHHiA) ONpeneanT HeoOX0AUMMOCTE YUeTa NPH H3VUeHUH MEXK-
MARCTOBBLIX MOTOKOB YNPYCHX AehopMauMil naacTa, BO3HHKAKILLIHX
MPH HIMEHEHHH TIACTOBHIX JaBMEHHH (TAK HA3BIBAEMbIH YIIPYTUA pe-
UM QUAETPALLAK).

H3MeHeHHe (yMeHblUeHUe, VBeNHYEHUE) NAACTOBOrG JABJIEHHS
NMNPHBOIHT K H3MCHEHHKD NAOTHOCTH CamMoM BOABI, & TAKMHC K M3IMCHC-
HHIO JARTEHHS B MHHEPATEHOM CKEAETe NNIacTa, MOCKOJIbKY TAACTOBOR
NARACHME MACTHYHO YPABHOBEUIMBAECT BHELIHIOW HAMPY3KY, NeHCTBYHO-
YR Hd TUTacT, H3sMeHeHKE DaBiIeHHA B MHUHEPANBHOM CRCICTC NAGCTA
NPHBOAUT K AedOpMaLKH (YMEHBIMEHUIO, YBEMTHUEHHIO) “cBoboaHOrO™
NPOCTPAHCTRA, YTO B CBOID OYepenb MeHseT JHAUEHHME OOLIEA CKRa-
HOCTH H CMKOCTH TOPHOH Mopoabl.

KoahdhuumeHT 00BCMHOTO CKATHS Boabl () paccHUMTLIBAETCS H3
BBIPAAKEHHA

Ap 1
p AP’

B=

rae AP — WM3MCHCHHE NIACTOBOrO AABACHUS, Ap/p — OTHOCHTENLHOE
H3MEHEHHE MAOTHOCTH BObI.

Cornacso B.M. LHectakoBy, pacder ko3dupHuHeHTA 0GbEMHOrO
CHUTHA BOALI ¢ MHHepanuzauueid M {r/A) MoxeT ObITL BLINOMHCH MO
BbIPKESH MO

(8.1)
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[5:4,?5-11)-5“7.1540-”3* em*/kre, (8.2)
¥
[Ae Y=pg — Macca eAHHWUL 00beMa BOIbI.

[TpH OTHOCHTENBHC HEDOALLIMX HIMEHCHHAX NNACTOBbLIX AABACHHI
APHHUMACTCH, YTO KOHPPHUUUEHT CKHMAeMOCTH FOpPHOI nopoawb! (B,)
OnNpeagTHETCd M3 BBIPAXKEHUS, aHaloTHYHOrO (8. 1).

Tak HasbiBaeMbLIH KO3M@PHUHEHT YAPYTOEMKOCTH MOpPOALE 1], Xa-
PAKTEPUIVIOIHIE H3MEHEHHE 00BEMA BOABLL B AMHUYHOM 00bEME TIO-
poibl MPH eIHHHYHOM H3MEHEHHUH Hanopd, MOXET OblTe OTIpEIcneH
H3 Bblpa:KeHHA

_ 1
n= O H(B” + np), (8.3)

rne ;1 — OObeMHOe 3HaYeHUe CKBAXHOCTN.

(CornacHo BLIPAKEHHAM (8.1} ¥ (8.3), NpH YyMEHBLLUEHHKW MIACTOBOIO
JARNEHWY APOMCXOAWT PACILMPEHUE (YECIHUEHWE OOBEMA) BOLBI, 3aNo-
HAWLER CBODOAHOE NPOCTPAHCTEO B MMHEPATBHOM CKENETE MOpPOIdhl,
H OTHOBPEMEHHO VYMEHBILIZHHC CYMMAPHOrO 0OBEMA NYCTOT (YILAOTHE-

192 Yacte Il. QopMUpOBaHME DASNWYHEIX TMNOE NOA3SEMHLIX BOA

HHE) MHHEpPANBLHOMQ CKENeTda, CBH3AHHOZ ¢ OTHOCHTEALHO BO3pPac-
TAOLIMM JABIEHHEM HA CKeNET, YTO ONpefendeT BeAHUWHY yapyeoi eo-
doomdayts nopoabl. TlIpH yBEAWYCHHUH MAACTOBOTO JABNEHHA — YMEHbL-
weHHe 00LeMa BOAB KM YREJAHUYeHHE obrema NycToT (p&li.’.}-’l'lJIDTI-IeHHE
NPH OTHOCHUTCABHOM YMCHBLLWIEHHH NaBNeHHA Ha cKeAeT), dropMupyeTcs
KAk Obl AOAONHHTENLHAH eMKOCTE FOPHOH nopoinl. B COOTBETCTRHM C
ITHM KODNPHUHIHEHT VIIPYTOEMKOCTH 1] PACCMATPHBAETCST KaK MapaMeT).
XADAKTEPHIYIOLWUMI yApVYeYIo eMKocMb CAMHUYHOTO 00beMa TOPHON N0-
POAbLL. 1% BOROHOCHOIO 11aCTd B LICAOM B K4HECTBE TAKOIO NapaMeTpa
PACCMATPHBACTCH Ko3ihutuerm yupyeol eMcocmy NNacTa n, apei-
CTABMSHOWMHH COO0OH OTHOWIEHHE M3MEHEHHH o0beMa BONbLl B eIHHU!-
HOM 3ACMEHTEe TRacTa AV, K n3mcHeHHo Hanopa AM (napncHun):

. .&V;J
o= H mn, (8.4)

rae s — MOLUHOCTL MJACTA.
Yeaonusd (hopMUPOBAHHA, AHBAMYKA 1 PEXHM MEXNIACTORBIX BOI
ONPCISTAITCA FTABHBIM 0DPAIOM TNYOUHON 3ANEMAHHA BOAOHOCHOTO
FOPH3OHTY H XAPAKTEPOM CBSI3H €O CMEAHBIMH THIPOTEONOTHYECKHMH
SNEMEHTAMH PA3PEU.
B Hexoropoii cTenieHy yCnoBHO MOTYT OBITH BbIAENEHLI TPH OCHOB-

HBIC CXCMDb] d}DDM HPOBAHHA MOTORA MCKNNACTORBIX IMTOACMHBIX BOI:
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) “apTtesnanckas’, 2) cxema ¢ nepetekannem (cxema A H. Maruesy),
3) cxeMd ¢ opMHPOBAHHEM IAMIHOHHOMD PexXHMa MeXMTacTOBBIX
BoA {puC. 8.3).

“ADPTEIMAHCKAR T CXCME ABMAKEHHA MEKMNACTOBLIX BOA (hOpMHPY-
CTCH HA YUACTKAX € HAKIOHHBIM 3A1CTaHHEM COER TNABHBIM 00pPa3oM
B BCPXHEH YACTH TCONOrHYECKOro paspeia.

Bbix0aul BOLOHOCHBLIX MAACTOB Hi NOBEPXHOCTL HA BOJBLILLIEHHBIX
VUACTKAX TEPPHTOPUH {(LeHTPaNbHbIE YACTH MEXAYPEUHBIX MPOCT-
PAHCTB, OAPCArOPHLIC BO3IBBILUGHHOCTH U AP.) ABAAKOTCH B 3TOM Cy4ae
SHOPARAHURCR U OIMKPBINBIME 0DAGCMSME MUMGHER MEXKTNACTORLIX BOI.
[luTanne opMUpPYETCH HENOCPEICTBEHHO 34 CUET HMH(MHABTPALKWH aT-
MOC(PEPHEBIX OCAAKOB M NOCNOLWIEHKUS MOBEPXHOCTHRIX BOM MNH 33 CYer
HHCXOAS IEH (hHUIIBTPALMK K3 [PYHTOROTO BOAOHOCHOTO TOPU3IOHTA
(pHe. 8.3, &),

Paszepyika MeXNTACTOBLIX BOO (OGNACTH PA3IPY3KH) NPOUCXOAMT B
NOHUACHNHSX penbePa (KPYTHBLIE PCUHbIE AOAWHBI. NPUMOPCKHE HH3-
MEHHOCTH, O3ePHLIE KOTNOBHHBLI M Ap.) UAW B BHAS “OTKPLITOH™ pas-
TPY3KH PH HENOCPCACTBEHHOM ECKDPBITHM MEXKTUTACTOBOTO TOPH3OHTA
IPO3HOHHLIMHA Bpe3amu (pHc. 8.3, @) HAM NMepeTekaHHeM Jyepes nepe-
KPLIBAIOLLIHE cAa0ONPOHKHUACMBIC NOPOAkl H MO “THAPOreOJOrHYeCKHM
OKHaM ™ {cM. 1. 7).

naga 8. MeXnNacToBLie BOALI 193

i, a . | ‘
3oHa TpaHauTa ' OBn. i
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MHTAHYA

U
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Puc. 83 Cxemu (popmiipora-
HHsL IIOTOKOR MCKILICTOBBIX [ = p O
MoAMHEX RO @ — “ap- r s |T ” ! HEL‘Y ]3L"' ]4| 5] -"“"'lﬁ
TEIHAHCKAA™ . & — cxema w7l s 9
A H. Muarncpa, & — cxema r" 1l

*HTMIHOHHOIG S NOTORL: f —
BOJOHOCHBIE (MPOHHLACMEIE)
noposbl. 2 — nopoaul chaa-
fOMpoOHHUAEMBIE, F — VvpO-
BCHb TPYHTOBBIX BOL, 4 —
NBEFOMETPHUYCCKHIA YPOBCHE
MEKTUIACTOBLIY, BOA. 3 — He-
TOMHHKH, § = HANPURICHHE
ABHXAEHHA MCAKIULCTOBBIX BOLL.
7 — HANPABASHHE MEAKNAAC-
TGBLIX VOTOKCGR TION3CMHbBLX
BOI (NEpeTeRaHHe). § — CKPa-
EHHA, CTpellkKil — BeMHUMHA
NLEJOMETPHUSCKOTD HAMOPA
MEANNUCTORBIE MCA2MHLBIX
BOA. 9 — HANPURASHKRE UBM-
HKCHHA DAHIFHOHHBIY M3, OT-
EKMMALLKXCH K3 ¢aabonpo-
HHUIEMBIX [TOPOLI

194 Yacte |l. POpMUPOBAHAE PAZNUYHLIX TUNOB NOASEMHLIX BOA

Meway obaacTIMM NUTAHHA 11 PAIrPyIKKH B 3TOM CAVJAe Bbloeas-
eTCH TaK HAasblBaeMasi “30HA TPAH3IUTA" (TPAH3IWTHOIO NOTOKA), B npe-
Aenax KOTopOod NOTOK MENKMNAACTOBLIX BOA MNpeanOA0XHTeIbHD HE
B3ARMOASHCTRYET € BhIIUEAEXKAIUHM FOPM3OHTOM.

Cxema (POpMHPOBAHHSA NMOTOKOB MEKMNACTOBLIX BOA € MNepeTeka-
HHEM ({MEXIUIACTOBLIM B3AHUMOISHCTBUCM ) BNEpBbIE PacCMOTpPEHA
A H. MaTtuesuiM (1947), KOTOPBIE MOKALAT, YTo Ans CIOHCTRIX TOALLL,
NPEACTABNCHHBIX 4epEROBAHHEM BOAOHOCHBLIX W ¢IabONPOHHLASMbIX
Aopoa (MIACTOBLIE CHCTEMBL), B BEpPXHEH YacTH ruaporeQnorHYeCcKore
paspesa XapakTepHhbl caeaylolide obLIKe 3aKOHOMEPHOCTH pacnpene-
JIEHUY HAMOPOB NMOA3EMHbLIX BOA:

[} B npeaenax BO3IBLIWEHHBLIX YYACTKOB TEPPHTOPHUH € BRICOKHM
NOAOKEHHEM YPOBHS TPYHTOBbLIX BO4 (UEHTPAABHBIC YACTH MEXAYpey-
HbIX NPOCTPAHCTB W AP.) BETHYHHbBL HAMOPOB NOA3EMHbBIX BOA VMeHbiid-
FOMCH C YBETUUEHHEM MNYOWHE] 341€raHusl BOLOHOCHOMO [OPHU30OHTH!,

2) HA MOHHXEHHbIX YUACTKAX TePPUTOPHUMK, rAe yPOBeHb PYHTOBbBIX

RO MMHHMAST OTHMW HMTENRHO HWTKOS MTOTONCHUe B CEATM C HATTHU S
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DAH3KO PaCilOIOKeHHbIX YYACTKOB pA3IPY3KH, BeTHY4HHbI HAMOPOB
YBJIMUMBAIOTCA ¢ YBEIMYEHHEM [IYOHHDLI 3A1eTaHWA BOAOHOCHbBIX O~
PH3OHTOR;

3) B npeaesax Kaxaoro BOAOHOCHOIO FOPHIOHTA (FPYHTOBLIE BOAbI,
I 1 Il MCKNAACTOBLIE TOPUIOHTHI 1 KAYOXe) BefiMyuHa HAnopa yMeHb-
LIACTCH B HAMNPABREHWH OT LEHTPANbHOH UACTH MEKAYPEYHBIX MPOCT-
PAHCTEB K ApeHam (puc. 8.3, ).

VKazaHHOe pacnpeiceHHe HANopoB onpeneasieT (QOPMHUPOBAHHE B
LEHTPANLHOH YACTH MEXAYPCUHOrO MPOCTPAHCTBA ODNACTH ¢ HATMYUM-
emM pasHOCTH Hanopos (AfIl), obycaoBiuBalolieii BO3MOXKHOCTb HiC-
Xodsied MeXINACTOBOH QUABTpaLMK (TIepeTeKAHH ), KOTOPAs MOXET
PACCMATPHBATLCS B KAYCCTBE ofsacmu Aumanus CHCTEMbL MEXNAACTOBBIX
BOONOHOCHEIX ropu3oHTOB. B npeacnax noHwxeHui penbeda coOTBET-
CTBYIOWAS pa3HocTh Hanopos (AHT) onpenenser dopMUPOBaHHE
MeXKIIACTOROH eacxodruel GUNETPAUMK, YTO OOYC/IOBINBACT pasepys-
KY HI HHACHCHKAWHXY MCAITOCTOBBIX BOAOHOCHBLIX FTOPpUM30OHTOE B Bbl-
lIene XAl Ke W Aanee B MPYHTOBbIE H [NOBEPXHOCTHLIE BOALI.

Pacxonsl MexKNAACTOBOH {BOCXOASILIAS U HHCXOASALWAA) PUAbTPatHK
HA eaAMHULY Mowaan (M2, KM2) onpeaenstoTcs 3HAYEHHEM Pa3HOCTH
HANOPOB CMEXHLIX TOPH3OHTOB pa3pesza (AH), KO3 PUUHEHTOM
(punbTpauumn pasgensoliero cnabonpoHuuaeMoro cnoa (K., a taske
cTo MOUHOCTREY {m“} H B CBA3ZH € H3MEHCHHEM DTHX NMapaMCTpOB MODYT
MEHSITECH B NPCACIAX ABYX-TPEX NOPAIKOB U Donee.

B ROAOHOCHBIX TOPH3OHTAX (FPYHTOBLIM BOAOHOCHBI FOPH30OHT H
MEKILTACTOBLIC TOPH3OHTLE) B CBA3H ¢ CYLUECTREYIOWIHM (M14CTOBLIM}

Fnassa 8. MexnnatTopsle eoabl 195

pacrpeaeneHHEM HAaNnopok (POPMHUPYIOTCA JATepanbHbie (ITAACTORbIE)
MOTOKH MOA3eMHbIX BOI. HAMPABTCHHBbIE OT LUEHTPAIBHBIX YdacTed Mexk-
AYpeUYHbIX MPOCTPAHCTB K APSHHPYVIOLWIMM NOHUXeHUaM (puc. 8.3, 8).
FpaHHUAMH 3TMX NOTOKOB SIBIAKOTCH BOAOPancibt, B 00IICM Cyvae
NPHMEPHO COBMNARAOLIME € oporpaPHiYecKUM BOAOPAAENOM CMEXHbIX
PeUHbEX DacCeHHOB, M NPH VCICBUKH MOMHOMO IpeHHPOBAHHA [10TOKA
(CM. IJI. 7) — ApeEHbl, OIPAHNYHMBAKILIHNE MEAIYPEUHOE IMPOCTPAHCTBO.
Takum oGpazoM, B Npeaenax ToH YAcTH paspesa, CAe JABHKeHMe noa-
IEMHBIX BOO OCYLUSCTEASACTCA No cxeme AH. MaTtuesa, dopmupyetcy
CUCTEMA MECHMOIX HOMMOKOE8 MEXKITACTOBRIX BOA. CTPYKTYpPA KOTOPbIX
OMpeAcAacTes peabLedoM TEPPHTOPHY M pacnpeacicHHEM HanopoR
(MOBEPXHOCTH) FPYHTOBOMG BOAOHOCHOTO ropr3oHTa. Hedopmauns
ODILEH CXEMbl MCAKTLIACTOBBLIX NMOTOKOB {pHC. 8.3, &) MOXKeT ObiTh CBA-

3AHAa TNABHBLIM OGDH’JDL-I C OCOOEHHOCTAMMU MPpOCTPAHCTBEHHOIO HiMe-
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HeHus napaMeTpos (7. Ky, #,} BOAOHOCHBIX H CNABONMPOHHLAEMBIX
NOPOA: HATHUYHE “THAPOreOOrHUCCKHX OKOH B pasicAsdtollHX clia-
DOMPOHUUAEMBIX MTACTAX, COKPALLCHHE HX MOLIHOCTEH, U3MEHEeHMH
NPOHHLACMOCTH, CBA3AHHbLIE € 30HAMM TEKTOHMUECKHX HapyLIeHHH,
CIJHLIHEUI]:-HbIM JAMCHIEHHMEM C.ITHBOIT]JDHHLIHEMHX nopoil 1 Ap.

CxeMa " 2:13tt0HH0207 ABHAKCHHST MEKITIACTOBBIX BOA 1O CYLIECTBYIO-
urim npeactarieHusm (M. Kapues, 1983; w np.) dopMupyetcs B tex
CAyHask, KOOI DANAHC 2MeMEHTA MEXKINACTOBOH CHCTEMbI OnpeagiaH-
€TCH TNaBHbIM 00Pa3oM NOCTYIUIEHWEM [OPOBBIX PAcTEOPOB, OTKHMAK)-
HIKXCST M3 YNADTHAKIMMXCH OCAAOYHBIX FOPHLIX NOpOA HAW BOMLI,
(POPMUPYIOLLIEHCA NPH JSTHAPATALHKM NOPOIOOOPa3YIOLLIHX MHHEpLIOon
(puc. 8.3, @)

[TOCKOMBKY MHTEHCHBHOCTL MPOLECCOB YNJNOTHEHHA H OTXKATHS
MOPOBLIX BOA M ASMHAPATALHH MHHEPpAIOB B ODLUEM Cliyuae Oonpeje-
JHETCH POCTOM [EOCTATHUYECKOTO JABMEHUA (MACCOM BbILISNCKALLMX
TOPHbLIX MOPOIN} H YBEAWYEHHMEM TCMMEPATYPbl, NPEANOAATaeTca, YT
MAKCHMANBHLIE O0bLEMBl “3AM3HOHHOMO” MHTAHHA (POPMHUPYIOTCH Ha
VHACTKAX MHTEHCHBHOIO OPOrHOaHHs (NOrPYAEHHI). ITO NMPHBOIMWT K
(POPMUPOBAHHID MAKCHMUIBHBIX MMAACTOBBIX RABMCHUW B LEHTPAAb-
HBIX OOTPYXAWIIMWMXCH YUACTKAX MJACTORCIH CHCTEMLI U HX YMCHBLIC-
HHUIQO B HAMPABAEHHW K OTHOCHTENbHO “NPUMOAHSATBIM ™ YacTAM U
YHACTKAM ¢ OTKPLITOH THAPABIHYECKOH CBA3bIO (JOHBL TEKTOHHYECKHX
HAPYIIEHHH, PA3MbIBLI CAA0OONPOHHULAEMEIX CNOSE M ApP.) C Bbilueie-
KAWKMH JIEMEHTAMH MAACTOBOW CHCTEMbl. B COOTBETCTBMH € 3THM
(POPMHUPYIOTCA “3AU3HOHHBIC T MOTOKW MEXKMMACTOBLIX BOA, ABHXE-
HHUE KOTOPLIX HAMNPABICHS OT UEHTRANBHBIX ﬂpDFMﬁRIDLUHJ(CH YUacT-
KOB MAACTOBOH CHCTEMBl K YYACTKAM OTHOCHTEIbHO NMPHNOIHATHIM
{puc., 8.3, 0.

196 Hacte ll. @opMHpoOBaHHE PaznMYHLIX THNOE NOG3eMHbIX BOM

B PN BHBIX YCNOBHAX qlJOpMHDOBaHHﬁ DWIHIHOHHDbIX MEARNIACTO-
BbIX JTOTOKOB SIBASETCA 3HAMMTENBHO 007ee CIOKHBIM. O0beMbl 3141-
3HOHHOMO NMHUTAHUS W (GOPMUPOBAHUE {pacnpelacieHHe) NAACTOBbIX
AABNEHHHA 3aBHCAT HEe TONLKO OT CKOPOCTH TIONPYXEHHS, HO TAKKe OT
COCTABA M MOLLHOCTM YNIOTHSMLIWXCA TOPHBIX MOpOoa, WX MpOHUUae-
MOCTH, NMPOBOAHMMOCTH BOAOHOCHBIX TJACTOB, HAMHYHA WIH OTCYT-
CTBHMS YYACTKOB € OTKPBITOH MEKIUIACTOBONH CBA3LIC, HANPABAEHMA
ABHKEHUS OTXKMMAKLLIMXCS MOPOBLIX PacTBOPOB H Ap.

B npegenax KpyYOHBIX YHACTKOB IJIACTOBBIX CUCTEM B OOLLEM CAY-
Yac ABHKCHHE NOTOKOB MCKILTACTOBEIX NOA3eMHEBIX BON CI)DPMHP}"EJTCH
NpH COYETAHMH PACCMOTPEHHBIX cxeM. B BepxHuX yacTax ruaporeo-

JOTHMCCKOMO Pa3pe3a B 3dBUCHMOCTH OT VCNOBHA 3aneraHHMAa ropHblx
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nopoa, penveda W Apyrux (akTopoB No cxeme “apTe3zMaHCKOro”™ ABH-
KkeHua n cxeme AH. Martuesa. B raybokux vactax paspesa (B 3aBH-
CHMOCTH OT YCAOBHH € TNyduH 1,0—1.5 KM) NO cXemMe apTe3HAHCKOro
IBHXEHUA ¢ pa3rpy3koil AyTeM MepeTekands WIH Mo “THAPOreoiort-
YCCKHMM OKHAM™ M CXEMe 3TH3HOHHOTC ABHXEHUS.

Doprtuposanie XUMUHECKDZO COCMABA MEXTUIACTOBbIX BOA B TOM
HJAH HWHOM MepS MOXKET OBITH CBY3AHO CO BCEMM npoueccaMy, pac-
CMOTPECHHbIMU B [N. 4, OAHAKO HX POAb W MACLUTAOHI OPOsABASHKWA 3a-
BHUCST OT THIMA BOAOBMELUAIOLIUX NMOPOI, A TaKKe OT NMyOUHbLI H YCAO-
RHII 3aneraHus KOHKPETHLIX M2 NMTACTORLIX FOPH3OHTOR.

lMpouecesl suiueaauisania Haubonee WHTEHCHBHO TIPOSIRIAOTCA B
BEPXHEH YacTW THAPOreOlorHuecKoro paspesa. [TocKOAbKY mnpeaen
HACKILLEHHA MO CAA0OPACTBOPHMBIM CoeAnHeHHAM (SIO,. CaCOl] no-
CTUTAcTCA, Kak MPABHAO, B 30HE 43PAUMH W CPYHTOBOM BOAGHOCHOM
FOPU3OHTE, VREIHUYEHHE MHHEDATH3AUMH M HIMEHEHHE XHMHYSCKOro
COCTABA B PelyAbTaTe NPOLECCOBR ELILUENAYWBAHUA CBA3AHO C MOCTYII-
NeHHeM Donee NErKopacTBopHMbiX coeanHeHni (CaS50,, NaCl u ap.).
Hanvune 3THX COCAMHEHHA XapakTepHO Kak NS BOAOBMEILIAIOWIHX
nopoA CODCTREHHO MEXKNNACTOBbLIX MOPH30HTOB, TaK W Ana cnabonpo-
HUUAEMBIX TIOPOI pazaeAqionx cioes {MpH QOpMHPOBAHHUH MOTOKOB
no cxeMe ¢ nepetekaHueM, puc, 8.3, 9), rie CyWECTBYIOT YCAOBUS
DNHTENEHOMO COXPAHEHHS JETKOPACTBOPHMbBIX COCIMHeHHA. B CBH3M ¢
3THM AA V4ACTKOB (POpMHPOBAHHUA HUCXOOALUICFO MUTAHUS MexXnaac-
TOBbIX BOA XAPAKTEPHO NMOCTENCHHOS YBEAHUYEHWE MUHEpPaiM3aUMu 10
3.0—=35.0 r/n n Gonee npv H3MEHEHHH XMMHYECKOr0 COCTaBa OT FMa-
pokapboHaTHoro K cyapdhatHomy W xnopuaHoMy. Ha yyacTtkax, rae
MOPOLE MEXIIAACTOBLIX TOPU3OHTOB WM CIA0ONPOHHLAEMbIE CJOH
NMpeacTapieHpl TANOreHHLIMU (MJTH B 3HAYUTENLHOW Mepe 3acoseHHbI-
MH) MOPOAAMM, B PE3YJIBTATE NPOLCCCOB BhiLUIauMBaHHUT OpMUPY-
HOTCH XIOPHIHBIE pacconbl ¢ MyHHepanu3aunchi [00—150 r/n w Gones.

Mnasa 8. MexnnacToEMe BOADI 197

Flpv 31H3HOHHOR cXeme (DOPMHPOBAHHS MEKMJIACTOBbEX MOTOKOB
XHMHUSCKUIH COCTABR M MUHEPAAH3ALWA TOIZEMHEIX BOL B PELUAIOLLERH
CTEMeHN ONPEaeTAIOTCH COCABOM COOUMEHMOCEHHBIX HOPORHIX PACIEOPOE,
OTKHMMAIOWHXCA M3 YIUIOTHAWUWIKXCA TOPHBIX TIopod (puC. 8.3, &).
XHUMHUYECKMH O0NKMK TIOPOBBIX PACTBOPOR (KOHLUEHTPALLMA, COCTAB OC-
HOBHbBIX KOMNOHEHTOB, MHKPOKOMMOHEHTBI, TA30BLIH COCTAB U 1p.)
onpenensieTcs YCAOBUSAMH OCAIKOHAKOMIEHHS H MOXET ObITh pa3ivy-
HeIM. Hanpusep, HENOCPEACTBEHHO ¢ TMPOUECCIMHM OTXATHA CeAM-

MCHTOIeHHBIX MOPOBLIX PACTBOPOB CBA3BIBAIOT (DOPMHPOBAHKHE B TJIV-
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu... 207/464
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0OKUX 4acTaAX NIACTOBBIX CHCTEM, CJAOKEHHLIX MOWHBIMH TONLIAMH
ranoredHuix nopon (MNpukacnuiickas pnagkya, Aurapo-JleHckuit pe-
FMOH M Ap.), BbICOKOKOHUEHTpUpOoBaHHLIX 330—4)0 r/n v Oonee)
xopuaHo-Kaneumesblx {no B.A. CyauHy) pacconoB ¢ NOBbILLEHHBIMH
conepxanvami 1, B, Br v apyrix MHUKpOKOMNOHEHTOB.

B mMexnnmactoBbix CHCTEMAX, CAOXKEHHBIX CNOAMM TOPHBIX MOpPOd,
CYLIECTBEHHO PAIHYHBIMH TI¢ MHHEPANOTO-reOXUMUYECKOMY U arpe-
FATHOMY COCTABY, BO3IMOAHO MNPOABINCHHC CHEL[MCI)H'-ICCKHX El)PI3MKO"
XHMHUECCKHX npoueccos (Angdyina, aacopdLua, HOHHBI OBMeEH,
meMbpaHHbIE P@EeKTHl U Ap.}. KOTOpblE MO CYWECTBYIOLIHM Npea-
CTABMeHUWAM HaMDomee BEPOATHBI MMCZHHO MPK 3anyﬂ.H€HHDH ME A -
MIAcTOBOH (buAkTpaLMM (NepeTekaHln) uepes cnadonpoHHUAEMbLe
TOHKOAUCTIepCHBIE nopoabl. MMetolmnecs naHHble CBHAETENBCTBYIOT O
TOM, YTO B YCAOBHMAX INyQOKHX IOPU30OHTOB Pa3pe3a ¢ MA/ibIMH CKO-
POCTAMH KOHBEKTHBHOIO MEPeHOCA XMMHYECKHX KOMITOHEHTOB pPolib
TAKHX MEMIEHHBLIX MPOUECCOB MOXET OHTH BECbMA CYILECTBEHHOM.
OAHAKO MacTaObl BAHAHMA 3THX MPOULCCOB HA XMMHYECKHMA CocTas
W MHHEDAAM3AUMIO MEXKXITNACTOBLIX BOI TaK XKe, KAK H DHOXHMHYECKHX,
CYLIECTBEHHO MPOABAAIIHNXCA B OMNPERENCHHBIX /IEMEHTAX TAacTO-
BbIX CHCTEM (CM. [N, 4), 10 HACTOSLUErQ BPEMEHH KOAWYECTBEHHO HE
0XapaKTEPH3ORAHDI .

B cBA3W ¢ OCODEHHOCTAMHA CTPYKTYpPbl MOTOKOB MOI3eMHBIX BOX
CMOUCTBIX CHCTEM, MOCTOAHHBIM 3JIEMEHTOM KOTOPOI SIBIIETCSH MeXC-
HAACMOBOE &3aHMOAeHcmaLe ROAZCMHBIX 800 CMENXHBIX BOMOHOCHBIX
FOPH3OHTOB (pHC. 8.3), OOHMM W3 BAXHEHLMX NpoUeccoB GopMUpO-
BAHHA XHMHUYCCKOTO COCTABA M MHHEPANH3ALMMN MEXNMACTOBLIX BOI
ABMTACTCH NPOUCCC CHEWIEHHA, an BRAUMOISHCTEHH BOIOHOCHEBIX
FOPH3CHTOR B BEPTHKAMBLHOM paspe3e Al YYacTKOB BEPTHKANbHOH
HUCXOIALUEH PUALTPALNWHK (0OMACTH MHUTAHHA) B LENOM XapaKTEpPHO
PACNIPOCTPAHEHHE HA OTHOCHTE/BHO OONBILIYIC TNYOMHY MATOMUHEepa-
NH30BAHHBIX HCO_;, SOf‘—HCO_; NCI3eMHBIX BOM, NMOCTYNAKMLUUX U3
BEPXHHX TOPH3OHTOB Pa3pesa,

198 Yacts Il dopmupoBaHHe pasnuuHBIX TUNOE NOA3IEMHBIX BOM

D,JIH VHACTKOB C BOCXOTALLIHMHA NOTORKAMH MCAKTLIACTOBBIX BOM (0D-
JACTH pa3rpyikH), HEIDE-)ODOT.. AAPAKTEPHO OTHOCHTENBHOC YBRCIHYCHHE
MHHCPAMH3AUHK 32 CUeY MOCTYILICHHA H3 HWAHHX TOPH30OHTOB, KK
NpaBHIO, Boace MHHepanu3oBaHHBIX Bon ClI™ w SOi‘—Cl‘ COCTaBa.
B kaxaom KOHKPETHOM CAYHAC BAWAHKUE NPOLSCCOB CMELLEHHWA B BEP-
THEKAIBHOM PA3PE3E NPOHBIACTCH NNO-PAIHOMY, NMOCKOTLKY 384BHCHT OT
HHTCHCHBHOCTH (pilCEDﬂOB ."IKC ) KMJ, MJ,/C}"T - KME]' MCANASGCTOBOIO
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B3AMMOACHCTBRUSI, & TAKAKC PA3IMYHA COCTaRA M MHHEPANW3aUHK nod-
3CMHBIX BOA B CMEKHBX BOLIOHOCHBEX TOPHU3OHTAX.

TE’IK. Ha ¥UACTEAX MNAXLTOBRIX CHCTCM, TS HA OTHOCHTCABHO HC-
GonblIoi TAVOHHE (200—250 M) pacnpoCTpaHEHbl CONEHOCTHbLIE HAH
HHTEHCHMBHO 33aCoAeHHBIE nopoabl {([1puypanwe, AHrapo-JfleHCKHH pe-
FHOH W Op.}. TPOLUECCH MEKTUIACTOROH BoCcxoAswneii PUALTpaLHH Ha
YUACTKAX HHTEHCHBHOH Pa3rpyiky rvOOKHX BOM, CBA3AHHLIX € r1ydo-
KHMH 3PO3HOHHBIMM BPE3aMk, NPUBOIAT K (DOPMUPOBAHHIO B BEpXHHX
MOPH3IOHTAX {BI’IJ’IGTI:- AC TPYHTOBLIX BOJ]) TaKk HA3bIEACMLIX KYIOJIO0
BLICOKOMHUHEPAANIORAHHBIX XIOPHIAHBIX BOI M pacconos (puc. 8.4).

tlh 2 b4 g |8 130

Pric, 84 COneud fOPRMUPOEITTHEH KYTEON AHPCPLTH30BIHHBIX BO Hd YIACTKE BOCKOAMH-
i PPy kil MEATLOCTORMY B0 | — BoAOHOCHLIC TTOPOab. 2 — Gufonpouac-
MhIC HOPOiLbl, 3 — HABPURIEHHE JRHKCHHI NOTOKOB IPYHTOBbIX H MEAXMI1ACTORBIX
RO, 4 — MEKMIACTOROS (BHACHHE MOuU3eMiblx BOL (NEPETERAHMC), 5 — ROCKOLMIUAY
PSPV L CIYDOKHA MUHCPUTHI0BIHHBIX BOZ, 0 — WXVIHHHE MAHCRLAM3ALHH {1751}

()2HAKO BAHAHHME NPOLISCCOB CMELHEHHUS HE OTPAHMUMBACTCA KOH-
BEKTHUBHBLIM MEPEHOCOM H MEXaHMHYECKHM NepeMellliBaHHeM (paiban-
TCHHE, KOHUSHTPUPOBAHWE) BOM PAIHOIO COCTABA M MHWHEPANH ALK H.
B pelvabrate MCXKTIACTOBOTO B3aHMMOACHCTBHS MOA3CMHBIE BOABI,
HMEKOLIHE ONpefencHHbIH XHMHYECKNR 00AHK, chOpMHpOBaBLLIMHCT
B ONMPCIENEHHBIX YCAOBHAX, NONANaloT (MOMYT MOMAacTb) B CYLUECTBEHHO
APYIHE FEOXHMMWUCCKHE H TepModapHYecKye YCIOBHA (IpYTOi MHHe-

I"'naea 8. MexnnacToBLIE BOALI 190

pELTUTU‘FEDXHMHH{:TCKHﬁ COCTAaB NMIPHbIX I'I'D]JCLEI, COCTAaR NOA3EMHBIX BOA
H Fa30B, H3MEHEHWS, HHOMa AOCTATOMHO PE3KHE, MIacTOBbIX Temrle-
PATYP W DaBACHHI W ap.). 370 HeH30CKHO NPUBOSHT K Doaee WM
MCHOC PEe3KM HADPYIWWCHHWAM CVLIUCCTROBABLIWY XHMWUHCCKHMX PdBHOBC-

l"'l;l'i‘:l LT ATIAMU TTEAAVAT AaimfienAansaaulL s VIAAA LA 1AAS AL 1 1uaer fnuﬁmf\r\p,
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HHE, MHHEpanOodpa3oBaHue, KATHOHHbLIE 0OMEH W AD.), NPHBOAALLIMC
K CYIIeCTBEHHLIM M3MEHEHHAM COCTABA H MHHCPANHIALHU MeXnaac-
TOBbLIX BOL

B c¢pa3n ¢ HannuueM cnadonpoHHUAEMON KPORIH MeXNNACTOBblE
BO1OHOCHBIC FOPH3OHTBE JAXKE B BEPXHEH YACTH TMAPOreOIONTHYECKOTO
paspe3a (cM. pHc. 8.1} 3HAUUTENLHO AVMIIC MO CPABHEHHID C TPYHTO-
BbIMM BOTAMHM 3ALUMILCHBL OT PalTUUHBIX BHIOB dHMPONOZCHHOG G03-
dercmetts 1epes NOREPXHOCTE MM {CM. 1. 16).

Peycuar MeXNNACTOBBIX ROM B CPABHEHHH ¢ FPYHTOBBIMH BOLAMM
ARNSETCH 3HAUMTENLbHO Gofee CcTabWAbHBIM. JIeHCTRHE IKIOreHHbIX
PERKHMOOOPA3YIOLWHX (DAKTOPOB OTHOCHTERLHO 3AMETHO TIPOABIACTCS
TOABKO HA YUACTKAX OTKPLITBHIX BLIXOAOE BOAOHOCHLIX TLNACTOB (CM.
pHC, 8.3, @) MO B BEPXHEM [OPH3OHTE HA YHACTKAX HHTCHCHBHOM
CBA3M C TPYHTOBBIMH BOAaMM (CM. puc. 8.3, 0). C yaaneHweM OT y4acT-
KO BEIXOIA NNACTOR HA MOBCPXHOCTE H YBEAMUMCHHEM F.H}J'GHHI:] 3a0e-
FAHHA BOOOHOCHBIX FOPH3OHTOB BIMAHHE 3K3OTEHHLIX pEXKHMoo0pa-
WIOLIHX (PAKTOPOB NPAKTHUSCKH He MPOSBNHETCH,

Mo cywecTByOMMM MpeacTasAeHHsM Ha rayGHHax 30—40 M u
fofee NPakTHUECKH HE (PHKCUPYIOTCA Ce30HHLIE W roaoBble Koneba-
HHA YpPOBHEH, TEMNepaTyp H XHMHUYECKOro COCTABa NMOA3eMHbIX BOA
{B.C. KosanepekHin). OaHAKO HA y4aCcTKAX HHTCHCHMBHOH MEKIAACTO-
BOW CBHA3H (YUACTKH MHTEHCHUBHOCO HUCXOMSALUSTO FIHTAHHUS WAH pas-
TPY3KH MEXKILIACTOBbIX BOA), FI¢ OANAHC B3AMMOACHCTBUA BOIOHOCHDbIX
MoOpH30HTOB B paipéic B 3HAYHTEIBHONH MCPC ONPCACAACTCH H3MCHCHH-
M MONOXKEHMA YPOBHEH IPYHTOBLIX BOA (CM. pHC. 7.5), Takue Koneba-
HUA ¢ COOTBETCTBYHOLUMM CABUIOM BO BPEMEHH MOTYT MNPOSBIATLCA 00
rvorHbl [50—200 M n Goace (H.M. ®ponos). C yaarteHHem o1 yyacT-
KOB OTKPLITOH ¢BA3SHM C FPYHTOBBIMH BOAAMM W VBEIHUCHHEM TIVDMHbE
JUIETAHWA MEKITIACTOBLEX BOL KONe0aHHA WX VPOBHEHW, TeMNeparyp M
KXHMHYCCKOMO COCTabBba OTHOCHTCITBHO 6bICTpU JATYXAIOT. Kaxk Mpagrao,
Ha Taydunax 100—150 M » Doace AnA peskHMa MeXNIacToBblX BOAO-
HOCHBIX TOPU30HTOB XAPAKTEPHbI TOAbKO CAABOBBIPAXKEHHBIE MHOIO-
NETHHE KONeGaHWA, CBA3b KOTOPBIX C OCHOBHBIMH (3K30I2HHLIMHK) pe-
KHMOODPASVIOIHHMHA PAKTOpaMH YCTAHABNMPASTCH YChOoRHO. B 1O Xe
BPEMH B MEXKMIACTOBbLIX BOZOHOCHBIX MOPU30HTAX B CBAIK € YNPYTHM
PEKHUMOM (DUIETPALMH K BOAbLUMMH CKOPOCTAMM NEpepacrnpeneieHms

200 Yacrs |l DOpMupOBaHME PASNMUYHLIX TUROB NOA3EMHbLIX BOf

MJIACTOBbIX AABNEHHH IHAUMUTENLHO BO€E Pelko, YeM B TPYHTOBOM
BOAOHOCHOM [OPH3IOHTE, W Ha 3HAMUTEIbHO OOblUMe PACCTONHMA (00

MNOacTYE AAndDNAnTd WHIMALSITMA FHAANTULIAWMEHUS/AEATN 7Sy 14 0n
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(OpH HApYWEHMH YCIOBHH MEXNNACTOBOIO B3aHMONERCTBUS TAKKEe
M3MEHEHUA TEMMEPATYP H XHMHYECKOrO COCTARa MOO3EMHbLIX BOA},
CBS3AHHBIE C TEXHOTNEHHBIMH BO3ACHCTBHAMUA (CAMOM3IIME CKBAaXKMH
MPH BCKPBLITHM MAACTA, OTKAMKH WIM HACHETAHUS, 3KCILIyaTalng HedTd-
HbIX M TA30BbIX MECTOPOXIEHHHA W ApP.).

B rayDokKHX 4acTHX NNACTOBBIX CUCTEM (Ha rayouHax 1500—2000 v
H BONEL) pekHUM MEKMIACTOBBIX BOM MO CVILECTBYIOLULUM MPEeIcTaBRIe-
HHSIM SBASIETCH NPAKTHUCCKHM CTADMAbHBIM., OJHAKO OrpaHAMEHHbIE
JAHHBIE H TCOpeTHYECKHE npeacTaBneHdd (B.M. dwoHuH, 2001 W ap.)
CRHAETEALCTBYIOT O TOM, YTO W ANS TaKUX TYOMH MOryT ObITh Xapak-
TEPHbI AOCTATCMHO PE3KHE MPOABISHHH THAPOIMHAMHYECKOrO peKHUMa
(H3MEHEHUA MNACTOBBIX DABIEHHUI), CBAZAHHBIE C BAHAHHEM HAOCEH-
HbIX (BakTopOoB (BO3HUKHOBEHHE M PejlakCaluHf TEKTOHMUYECKHX Ha-
MUKEHHH, 3EMASTPSICEHHA H ap.).

Thrasa 9

IMOA3EMHBIE BO4bI B TPEINHHOBATDBIX
1 3AKAPCTOBAHHBLIX TI1OPOIAX

TpelluHHbIE W TPEIUUHHO-KAPCTOBbLIE MoM2eMHble BOALL BbigeAeHbl
B CAMOCTOATENILHBIE THMNLE HA OCHOBE PA3HUMA TEHE3IUCA U CTPYKTYDH
CBODONHOrO MPOCTPAHCTBA B MHUHEPAIbHOM CKEAETe FOPHLIX NOPON,
HMuoroa oHU paccMaTpuBAKOTCS KAK eaHHbIE TPellHHO-XUIbHbIH
THR CKOMACHUWH MOA3EMHEIX BOO B OTMHUYHE OT MJACTOBBIX, XapakTep-
HbIX O151 PhIXAbIX H CNADOCUEMEHTUPOBAHHBLIX OCAAOYHbLIX NOPOR
(UK. 3aituen u np.).

Tun eoaoBMELIAOIIKWX TIOPOA (THIT CPEAbl) ONPEAEAeT B ITOM
C/Ty4ae CYWECTBEHHBIE Pa3IHYHA NMPOCTPaHCTBEHHOMO pachpencicHH
GQUALTPALNOHHBIX M EMKOCTHBIX NMAPAMETPOR THAPOTEONOrHUECKOrO
paspesa H, CNed0BATENbHO, PA3MHUHLIE 3AKOHOMEPHOCTH PACOpOCTpa-
HEHHS H (OPMUPOBAHUS TION3eMHBIX BOR {VCNOBHSA 3aneraHyd, pac-
npeaeNeHHe BENHYHH MATAHUA W PA3rpy3kKH, B3MUMOACHCTRUE C MO-
BEPXHOCTHLIMH BOJAMH, (POPMHPOBAHHE XHMHUYECKOro COCTaBa W Ap.).
as yCIOBHH (POPMHPOBAHHS, HAMNPHMER, TPYHTOBLIX BOI 3TH pa3iu-
YHH OKa3bIBAKOTCH HACTONBKO CYIIECTBEHHLIMM, HTO HA BCEX CXeMax
PAaHOHHPOBAHKSA TPEIMHHHBLIE W TPEUIMHHO-KAPCTOBBIE BOABI PACCMAT-
PHBRAKOTCA KdK OCOOBIE A30HAJIBHBLIE THIbl TPYHTOBLIX BOA (CM. [J1. 7).

Fnaea 9. Nop3eMHbIe BOABI B TPEIUMHOBATLIX W 3aKaPCTOBAHHBIX NOpPOAAX 201

Fa S ) ™
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9.1. 1p€IIHHHLIC BOAbL

TDELLI.HHHHC Non3iCMHbBIC BOABl ABAAKOTCA OCHOBHbBIM THMNOM CBO-
DHONHBIX '(I'DHBHTHUHDHHHX} BOO B H3BCPAKCHHELX, ME“TH]"L-iDD(bHLIECKMx..
CHIABHO ﬂHTHCI'JHLlH]JOBHHHbIX OCATOYHBIX H BYJIKAHOTCHHBIX MOpOOax,
Cl'JHJ'[prﬂL[HQHHh['C M CMKOCTHBIC CBOWUCTBa KOTOpPBIX OMPCIACTAKTCAH
PAIBUTHEM TPEWHHOBATOCTH (TPelUMH) DPAZAUUHLIX FeHETHUYECKMX
THITOB.

Kak BBI0 NOKAZHO BRINIE (M. £, 6), TPCULIHIORATLIC NOPOilbl MOTYT DLITL OTHe-
CeHbl K onpeleneHdBIN THTAM H AOOITHOHAM TPETIHIIIEE cpel. 008 ROTOPLIY SapikTep-
Hbl CYIUSCTREHHLIZ PARIHYMA MPOCTPAHCTREHHOTO DACMPEIEISHHA W ECAHYMH (HLIbT -
PALLOHHBIY B EMEOCTHBIX 1A METPOB,

B 3aBUCHMOCTH OT MHTEHCHBHOCTH TPELLUMHOBATOCTH, PaCKPLITH
TPELUMH. HAMHUMA MM OTCYTCTBHA 34MOIHHUTENS (BTOPHUHBIE MHHE-
pPaibl. MAH PbXJIbLIA MITCPUAN) NMPOHHUASMOCTD TPEIMHOBATBIX MOPOK
(H4aKe OAHOrO COCTaBa) MOXCT W3IMEHATLCS MPakTHHeCKH o1 {) 1o
n+ 102 M/cyT H Gonee, TPABHTALMOHHAN €MKOCTh TPELLHHOBATBLIX NQ-
PO0 B OTJMYME OT NOPOBLIX Cpea BCeraa seaseTes Gonee HH3KOH W He
NMpeBbILWAST, KaK npasuao, 1,0—5.0% (0,01—0,05).

B kauecTse MOATHNOB TPEIMHHBIX RO (BbIAENCHHbLIX [0 TeHE3UCY
W XapakTepy pacnpoOCTPAHEHWH TPEIWHHOBATOCTH) ODBIYHO paccMart-
pUBaloTcy (cM. Tabn. 6.2): |} perHoHaTbHO pacnpoCTPAHEHHLIE Tpe-
ILHHHBIE NMPEHMYLEECTBEHHO TPYHTOBLIE BOABl BEPXHEH 30HBI BbIBET-
PHIBAHHA MacCHBOB CKalbHBIX NOPOA, 2} JTHHCHHO-NOKANLHBIE NMOTOKK
TPELIMHHO-XKHIbHbIX BOA 30H TEKTOHWUECKHMX HAPYLUEHHH (TEKTOHMK-
yecKoro ApoOIcHHA TOPHLIX Nopoa); 3) HANOPHBIE TPELIWHHBLIC BOIbI
AOKAALHBIX 30H HIYOMHHOH TPeWMHOBATOCTH (pPa3yIUVIOTHEHHA) Top-
HbIX MOPOoA (TEKTOHHYecKas, MeTaMopdporenras, KpUoreHHaa TpeLlu-
HOBAaTOCTb M Ap.). 4) NNACTOBLIe TPEWMMHHbLIE (NOPOBO-TPEUIHHHLIC)
BOAbl, CBA3AHHLIC CO CAOHCTLIMH CHNBHO J'ILiTH(bHIalOEﬂHHbIMH H.hK
MeTaMopdH30BaHHBIMY MOPOAAMH OCAJOYHOIO 4Yexna nnarpopMm u
FOPHO-CKNAMUaTHIX o01acTeil; 5) TpelluHHbIe U NOPOBO-TPELLUHHEIE
O0AZeMHBIZ BOABI BYJTKAHOTCHHBIX H BYIKAHOMNEHHO-OCAO0UYHEIX NOPOI
odnacTeir moaonoro BynkaHuaMa {(3aiiues, 1986).

OCHOBHBIMKH THOAMMW, HAMOOAEe WHPOKO pPacnpoCTpaHEHHBIMH H
OTHOCHTENEHO XOpOolld HIYUEHHBIMH, COBCTREHHO TPELWHWHHEIMI, S1IB-
JATCA NOA3CMHDbIE BOIbl BepxHel 30Hb! Bb/BETPHBAHHA H TPeLLUH-
HO-KHIbHbIE BOABI 30H TEKTOHHYECKWX HapviieHui. dpyrde moartwu-
Nbl TPLLWHMHHBIX BOA KPATKO PACCMOTPeHbL! HHXKe {cM. ro. 11).

Tpewgunnnie nodzemuvie 8006: 0HB IKIOZCHHON MPCHUHOBAMOCINU
PACTIPOCTPAHEHBE MOBCEMECTHO B BEPXHEH YACTH MAaCCHBOB CKAIBHBIX
Nopoa padxiMuHoroe coctapa. MOLIHOCTL BepXHel 30HBI C HHTEHCHB-
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202 Yacte |l. ©opmuposaHde PasNMYHLIX TUNOB NOA3EMHLIX BOJ

HOH 3K30M€HHOH TPRUWHHOBATOCTBIO B 34BHCHUMOCTH OT COCTABA H BO3-
PAacTa TOpHBIX MOPOA. CTEMEHH HX AHCJIOUHPOBAHHOCTH. peabeda,
KAHMATHYMCCK KX (]')EIKTOI‘}DB JHAYHTCABHO HIAMCHACTCA. OT HCCKOMbKHX
10 100—150 m, Qanako coOCTBEHHO 3K30reHHbIH THN TpeLLNH, CBA-
3AHHLIX ¢ NPOUECCAMH BHIBETPHBAHMA TOPHBIX NOPQI, MOXET ObITL
PA3BHT HA 3HAUHTENbHO Sonbluylo rayouuy (a0 500 M u, BeposaTHO,
raydxe). MHTCHCHBHOCTL TPEWMHOBATOCTH, TPELUHHHAA CKBAXHOCTD
H NPOHHLECMOCTE TOPHLIX MOPOR B BEPXHEH JOHE TAKKE MEHSIOTCA B
IUHPOKKHX Npenciax, O0AIAKo B BONBUIMHCTBE CNYUASE HM3IMEHeHHe
ITUX CROHCTB B Paspese MOXKET OblTh OXapaKTEPH3IOBAHO KPHBLIMH,
NPUBEASHHbLIMH HA pHC. 9.1, OOUIMit BUA 3THX KPUBbIX CBHACTENbCTBY-
ST O TOM, MTO B 20HC IKBOTeHHOM TP WHHOBATOCTH MACCHBA CKANMBHBIX
[IOPO MOMYT OWITL BBLACACHB TPH XAPAKTEPHHIC TOA30HLE 1) BEPXHAS
(A0 10—15 M)} ¢ OTHOCHTCALHO BbLICOKOI MPOHHLAEMOCTLID TPELIH-
HOBATBIX TOPOI, KOTOPEH B 32BUCHMMOCEH OT HX COCTABA W APYTHX
(pakropos u3menseTca o1 1.5 a0 30 m/cyT v Bonee. B camol BepxHeid
ACTH N0A30HLI MIPOHHLAEMOCTE MOKET PE3KO CHHXATHLCH 34 Cuer
KOABMATAUMN TPCILHIHOTO MPOCTPAHCTRA TIHHHCTBIM MATCPHATOM,
OBPAIVIOWHMCH NPH BBIBETPHBAHHK CKAMIbHBIX MOpoa; 2) CpeaHss
(GU—&0 m, HHoraa Sonble), a9 KOTOPOH XapaAKTEPHO MOCTEMCHHOE
YMCHDLUIEHHe NpoHHieMocT 40 1077 —101 am/cyT; 3) HUAKHAS, 4194
KOTOPCH B CBA3H C “JaTYXQHHEM ™ 3K30[EHHOH TPELWMHOBATOCTH Xa-
PAKTCPHA B LICT10M OTHOCHTCIbHO HH3KdA TIPOHHLUAEMOCThE TOPHbIX
nopon (pic. 9.1, gl

EcrecTociHo, 110 KBHCHMOC TS, NpHBIEHHEH Hid pPHO. Q,!, OGAEE HIAH MEHE XO-
POING HPOCARKHBISTCH B OHOPOAHLY P3N 0O MOACT PCIKD HAPYIATBCH NP lid-

AHYIMNE CAGHCTCOCTH HEIH ROHTAKTOR TIDPAA RIHOND COCTAR] B CRAI3W C 301EMH TERTO-
HIIECKHY HAPYILICHHIY., HHTCHCHEHBIMH NPOYRASHIIMH CKEUMATOCTH AP,

HecMotTpa Ha HECKONBKO YCIOBHBIH XapakTep KPHBBIX (pHC, 9.1),
OHH MO3BOAKOT CALATL TPHU NMPHHUHONANBHO BAXHBIX BbIBOIA.

1. B 30He 3K30rC¢HHOH TPELWHHOBATOCTH CODCTBEHHO GOOONOCHBI
COMUIONI MOKET ObITH CBA3AH TOMBKO ¢ €€ BepXHeH HacThio (Noa3otbl |
M 2), ApHueM (HIALTPALHOHHBIC KU B OMPEICACHHOH MEpPEe €MKOCTHbBIE
CBOHCTRA AazKe TOPOA QIHOrO ¢OCTABA BO BCEX CNYHAasiX MOCYT PE3KO
HIMEHATLCS HA KOPOTKHX PACCTOAHMAX B CBA3H € PAHUYHOI TAYOHHOR
3AACTAHHY YPOBHA FPYHTORBIX BOA.

2. B ofHOPpOAHEIX {HECAOWUCTLIX) pa3pesax OTHOCHUTEALHO cidbonpo-
HUBAEMON ROCOUIS0N BOJOHOCHOTO TOPH30HTA 30HbI 3K30TeHHONW Tpe-
HUHHOBATOCTH MOYT ABASTECA NOPOALl TOLO Ke COCTARA U BOIPACTA.

I 3nech HoAaaee HPHBOAATCH NPAMEPHBIE {CPCIHHE) UHDPHI, NOCROALKY B 34BH-
CHMOCTH OT (BaKTOpOs. HUIBAHHEIX BLiWeE., MOWHOCTL MON30H MOXET MEHSTHCHA B
IIMPOKHE TIPeIeiy,
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Fre. S0 XapakTe HIMCHCHI JIPOHHLIISMOCTIH TPCILH HOBATRIA
HOPS C VRCARHMCHICY DM RUICTONHE. ¢ — KeMOpHIcKuX

TUPPHICHHLIN 1 MCTANMOPHPHUSCKHY nopoT, Baccend p. Yycoson

(Cp. Ypaa), 6 — EKapDOHATHRIY DAICO30HCKHN NOpo, GacceidH

p. HyCondi: & — CPEIHEro YUCIBHOYO SCOMTA CKBAANH B MCTAMOp-

iprtacekiy nopoaas Creitennnil, CIUA (no P destiey w A de Vuomy,
1976, LInihp — KOIBUCCTBO TONCK QIEPODOIIHII

3. lMpu pe3ko pacuieHeHHOM penbele OTHOCHTENBHO ROIBBILUEHHbIE
YHACTKH MeAKNYPLHHNH ¢ MYDOKHM JWICFAHWEM YPOBHA MPYHTOBLIX 301
(B NEPHOAb OFCYTCTBMS HH(PHILTPAUHOHHOFO NMUTANHY) OKA3bIBAIOTCH
NPaAKTHYCCKK CAPEHUPOBARRBIME (OTCYTCTBHE ROMOHOCHOIO TOPH30H-
Ta}.. MaCKOALKY CODCTBEHHO BOXZOHOCHOH ABTACTCH TONBKG HHKHHT
YACTb 30HB IK3IOTeHHOH TPELWMHHOBATOCTH, CAOXKEHHAA ¢nabonpoHy-
HAEMBIMH MOPOAIMM.

C YUCTOM CACAAHHEIX BEILIC 2AMEUAHHHA MOMHO CYUHTATE, 4YTO TPE-
WHHHEIE BOAbL 30HBI 3K30MeHHOH TPEeLWHHOBATOCTH OOPa3YIOT edNHbIi
BOIOHOCHBIH TOPHIOHT, PEerHOHANBHO PACHpPOCTPAHEHHBIK B BEPXHETH
UACTH MACCHBA HAH o0GnactH PACTIPOCTRAHEHHY TPRUNIHHGBATBHIX TOPHLIX
nopod.

YCA0BHA 3ANEMAHHS TPEILMHHBIX BOA 30HLI IK30MEHHON TpellHO-
BATOCTH, MX TIHTAHHA W PazrpyikH ONpcacidiaTea CTROCHWEM MHApO-
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l ]l t Puc. 9.2, PaznnuRbie cXeMbl CTPOEHHH

T . e T S . _
q T W JOHBI A3PAUHN MACCHBOB TPELUMHOBATbIX
{ REBENEYS *

g,_ all pOabl, 2 — pPhIXIble XOPOLIO MIPOHHLAE-
( /r\t:vﬁ- :’,’;///;// MbIE OTROXKeHHA, 7 — phixible — caabo-
: YN NPGUHLAEMBE, 4 — YPOBEHb TDYHTOBHIX

(X BOT. 5 — MECTHBI HAMOpP MPYHTORLX BOa

= "J MOPOE: /I — TPCLIHHOBATEIE CKAbHLIE [LO-

G R T
ﬁ | { EREE reONOTHYECKOrD Pa3pesa, BKIoUasn
1 FBa212 77773 paspes {MOLWHOCTDb, COCTAB) pPbix-
LLZ47 bIX YETBEPTHHHBLIX WM OOnee ApPEeBHMX
L4 3 s 00pPA30BAHHI, TEPEKPHIBAIOLINX TPELLH-

HOBATBLIC CKaTbHBIE Topoabl (puc. 9.2),

B paspesax nepsoro vHna TPEILUHWHHBIE BOOb BEPXHEH 30HBL NO yC-
TOBHSM 3A01€FaHUSI BCEraa ABAANOTCS FTPYHTOBBIMH CO CBOOOOHOH NoO-
BepXHOCTREIO. B paspesix BTOPOTrO THNA nNpH HErAyOOKOM 3aMeraHHMH
VPOBHSA TPELHHHBIE ROOLI OOpa3yidT ¢AHHBIA BOOOHOCHBIH TOPHIOHT
¢ BOOAMH PLIXTBIX OTJOXKEHHIN (TAKKE MPYHTOBLIC BOAR CO CBOOOAHOM
noRepxHoCTLio). [MpH rnyQokom 3aeraHHH YpOBHA TPELWIHMHHBIX BoA
XOPOLIO NPOHHUASMBIE PHIXIbIE OTAOXKEHHS OOPA3VIOT BEPXHIOID YACTE
PAa3Pe3a 30HbI A3PAUMH. 4TO B PElHAIOWEH Mepe onpeacaseT yeRopMs
(hopMHUPOBAHHA HHPHIETPALMOHHOMO NHTAHHA TPEWLHMHHEBIX BOI, BETH-
YUHB] MHTAHWHA W WX pacnpeiencHHe B BPEMEHH. B paspesax TpPeThero
THNA fIPH HECAYOODKOM 3A1EMAHHH YPOBHA CADOTIPOHHUAEMBIE [1OPOAbI
HIMPAKT POSTb OTHOCHTENBHO BOAOVNOPHOH KPOBMH rOPH3OHTA TPeLLHH-
HbIX BOM, B CBH3H ¢ YE€M MOCAEHHE NPHOOPETAINT MECTHLIH HANOP, Bé-
JHYMHA KOTOPOTO B 3aBHCHMOCTH OT peneeda, COCTaBa M MOLLHOCTH
PRIXIBIX OTAOXKEHHH M APYTHX (PakTopoR MoxeT ZocTHrars 10—15 M
H Gonee. TpKU ryGoOKoM 3aneraHHH cBOOONHOMO YPOEBHS TPEWIMHHBIX
BOM HaJWYHE <AabONpOHWMUASMBIX NOPOA B BEPXHEH “MACTH pa3pesa
PE3KO YXVIIIAST VCAOBHY MX MHPWIBTPAUHOHHOMG nutaHud. Ha naa-
TOOOPAIHbIX H OTHOCHTENbHO BLIPOBHEHHBEIX YYACTKAX B ¥TOM Chyyae
BO3MOKHO (DOPMHPOBAHKE (B PbIXILIX OTJOXKEHWAX) JIOKANBLHbLIX BOAG-
HOCHBIX TOPH3OHTOB THUMA BEPXOBOIAKM. 4 B 20He M3OLITOYHOTO YBRIAXK-
HEHHA — ODLIMPHBIX BEPXOBbIX BONOT, “NOABEWICHHBIX OTHOCUTEAbHO
VPOBHS BOAQHOCHOIO rOPH30OHTA 30HblI 3K30MEHHONW TPRIMHHOBATOCTH
(Cpennuii u CepepHbiit Ypan. KoabckMid n~oR u ap.).

B cayuae, Koraa 20Ha 3K30TeHHOH TPEUIMHOBATOCTH CKAMNBHBIX NO-
pOA NEPEKPRITA TONLIEH PBLIXALIX U CAA00CUEMEHTHPOBAHHBIX OCAI0Y-
HbIX OTHOXEHHIT, MOIHOCTL KOTOPBIX AOCTHIAET HEeCKOJBKHX COTEH
METPOB H BOaEE, OHA CONEPKHT, Kak NPaBHIO, HANOPHBIE H BLICOKOHA-
NOPHbLIE TPEUIMHHLIE BOAbl. OAHAKD B 3THUX YCAOBHAX MPOHHLIAEMOCTE
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3 CYET TMPOLECCOB LUeMeHTAUMH TPEMMHHOIC OPOCTPAHCTBA H YIROT-
HEHUH OT JABNCHHS BHILLIRNAEKALLMUX NMOPOJ.

B paioHax ¢ M30bITOMHBLIM YBAAXKHCHHEM (YMCPCHHBIC W TPONMUuC-
CKHE WHPOTLD NpH GopMUPORAHUK 3HAUKTEABHBIX (10 100 M W Gosee)
00pa30BAHUNH KODBI BBHIBETPHBAHHS B 30HE 3IK3OMCHHOM TpelllMHOBA-
TOCTH HEpeako obpasyiorea MoluHble (Ao 30—50 m n Gonee) maukH
¢A400NPOHHLASMBIX MOPOA (IMWHBI KOpbl BIBETpHBaHHA). Hanuuwe
CRaDOMPOHMLAEMbIX FAHHHCTHIX OTIOXEeHWH TIPHBOAMT K (POpMHpOBa-
HHKO HAL HHMH NOKAMbHBIX BOAOHOCHBIX FOPH3IOHTOB THIA BEPXOBOM-
KW, @ NOA HUMH B CODCTBEHHO TPEWIMHOBATHIX NMOPOSAX — HANOPHBIX U
CNa0OHATIOPHBIX TOA3EMHLIX BOJ 30HLI 3K30MeHHOH TPeLLIMHOBATOCTH.

Ha Tepputopusx ¢ yMepeHHbIM HAM HEAOCTATOUYHbIM YBIAKHEHW-
eM YYACTKH C MIyOMHAMH 3aneraHMs YPOBHA TPeLHHHBIX Boa Gosee
50—60 M Hepeako ABNHKOTCH NPAKTHYCCKH Ge3BOAHBIMK MW conep-
HKAT CCIOHHbIC BOOOHOCHBIC TOPHIOHTLL, CYLUCCTBYIOLWLHE TOMEKO B MNe-
PHOIBI HHTEHCHBHOIC BbINAACHW4 aTMOChepHbIX ocankos. [1pu Ma-
N0H MOWHOCTH (10—15 M) 30HbI 3K30TEHHOH TPEIWHHOBATOCTH B
PalOHaxX ¢ HEeLOCTATOUHLIM YBALKHEHHEM 3T JAKOHOMEPHOCTL MPOo-
SIBASICTCS elie Donee pesko (1aén. 9.1).

Tadtma @ f

XapaxkTepucTHKa TPewMHHLIX BOfL ROKEMOPUACKIUX rpaHnTOoB OmHOW AdpUKK
tepednae srasesud) { Maparos u dp., 1978

Paion

YUneno CKBIKWH
Cpeanaa rmyBHA, M
CaybHHa 20 BOAB, M

FnyOuua cTarvye-
CKOTO YPOBHA, M
Heidur, n1/C
Yueno SezpoaHLIx
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L
R
2

I [0 14
23,1 .13 25
9.9 Y )

MpeTopus 02

e
el
)

Cepeprnit TpanceaiLik 497 468
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TTymanite TPEWMHHBIX FPYHTOBBIX BOA (DOPMUPYETCH 334 CUET HH-
(hbHABTPALUMK ATMOCKEPHBIX OCAAKOB NPaKTHYECKH Ha BCCH nuowanu
vaccuea. B mpcaenax paBHHHHBIX M HH3KOIMOPHBIX TCPPHTOPHIA cpea-
HHE TOMOBbLIC BEHYMHBI MUTAHHA TCCHO CBA3AHbLI C MPOSBIAEHHCM

nr ) -
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COKOTOPHBIX PAHOHAX — RBICOTHON KJIMMATHUYECKOH MOSCHOCTH.
OnHake Jaxe B €AMHBIX KIHMATHYECKHX YCIOBWSIX BEIHYMHBEl WH-
([JHHI:T[)EILIHOHHDFO OHTAHHI I']JyHTDBI:IX TpEI_I_IHHHbI,‘-{ BOA, KaK I'IpElBH—

206 YacTb . POPpMUPOBANME PASNMYMHBIX THTOB NOA3EMHLIX BOR

N0, Pe3KO MEHSHOTCH HA KOPOTKHX PACCTOSAHUSIX B 3aBHCHMOCTH OT
peabCthit H TUMA CTPOCHMA 30HBE aspaunH. Tak, Ha TeppuTopHH Koab-
Ckoroe n-osa CpeiaHHe BCAMYHRLI HH(I)HHI:-TP&L[HDHHOTD MHTAHHA, B NpP<-
acAax naowaned pedHblx dacceiiHoB H3aMeHstotes o7 10 ao 300 mMm/ron
M Dosee, HamnDonee OMaronpuATHLIE YCIOBWA WHQHABTPALIMH Xapak-
TepHBI 408 PABHHHHLIN, ITIIEITDOGPHBHHX H ADPYTHX TTOCKHX YMACTKOR
{OCODEHHO NMPU HATHYHHK 3UMKHYTBIX MUKPOMNOHMWXKEHHI peabeda),
CJOKCHHDBIX HEMNOCPEACTRCHHD € NOBEPXHOCTH TPEWMKHOBATHIMH MO~
podamMi HIH XOpoilld MpOHHUACMBIMIG PLIX BIM I 06[333083HHHMH
(cM. puc, 9.2, 1- 1 2-i Tunel paipesa). Ha ckIoHaX, ocobeHHO ecim
TPCWHHOBATBLIE NMOPOABI NMEPCKPBITE OTHOCHTENLHO PbIXALIMH Cha-
BOMNPOHHLASMBIMH ODPAZORAHUAMU (3-H THUN paipea), 3HAMHTENbLHAS
YACTL BLETATACIINX aTMOCEPHBIX OCAIKOB PacxoayeTcsl Ha popMu-
POBAHHE MOBEPXHOCTHOTO (CKIOHOBOMO) CTOKA, HTO Pe3KO CHHIKAET BO3-
MOAKHOCTH HH{IJ'H_IIprHL[HGHHDFO NMHTaHHUH TPYHTOBLIX BOA. Ha enico-
KHX JICMEHTaX peibeda ¢ 0oAbLIUMH rAYOHHAMU 3QMIErAHUA YPORHS
FPYHTOBLIX TPEILHHHBLIX BOA BOIMOXKHO TAKAKE (QOPMHPOBAHHE HX [1H-
TieHHS! 3t CHET NOFTOUICHHST NOBEPXHOCTHBIX BOA BEPXOBLER THIPOIPA-
GHUECKON CETH M BPEMCHHbBEX BOJIOTOKOB,

HBHKEHHE TPYHTOBBIX BOL 30HBl 3K3IOTEHHOH TPELWHWHOBATOCTH
BCCIAd TCCHO CBSEXHO € COBPCMEHHBIM peabehoM TeppuTopiii. B npe-
AETAX KLOKIOMO NOBCPXHOCTHOrO BoaocOopa (peanoro GaccerHa) gop-
MHPVETCH FHAPABAHMCCKH O00COONCHHBIN TIOTOK MPYHTOBLIX BOA, Ha-
NPABASHHDBIH OT NPUNOAMATLIX BOAOPAZALTBHBIX YYACTKOB K MECTHbIM
SPOZHOHHBIM NOHIKEHUAM, [ DAHMLDI TIOTOKOB NPHMEPHO COBNAIAKT
C COBPCMCHHBIMI NMOBEPXHOCTHRIMH BOAOPAZACTAMH TEPPHTOPHH.

Pasepvska TPYHTOBRX BOL JOHB! 3K30MEHHOW TPEWHHOBRATOCTH hop-
MUPYCTCH KAK B BHIE OTKDbITbIX BBIXOAOB { POAHMKH), TAK H CKPHITO B
MHAPOTRPAPHUICCKYIO CeTh MAH HEMOCPCACTBEHHO M3 TPELUKMHOBATBIX
HOPOA, HAW MEPCT PLIXILIC WTAOBHATBHBE (ALHOBUATBHO-TNPOIORH-
ANLHBLIC, O3CPHBIC H AP} OTNOXKENHS, BOTBWHHCTBO OTKPBITLIX BbIXO-
Z1I0B IIOA3CMHBIX BOX (POAHWKOB) HBAHIOTCS BCNPECCHOHHBIMK, MO-
CROTBKY 3PO3HOHHBIC BPE3bl HC BCKPLIBAIOT NOJHOCTRIO Pa3pe3 30Hb
3K3OTEHHOH TPCLHHOBATOCTH (puc, 9.3). JeOHTBI HCTOUHHKOB ODBIYHO
COUTARMIOT ACCHTHIC A0AH, pexe 10 2—3 a/c u Gonmee,

XApaKTCPHEIMHE BHAAMM DA3IPy3Kd HBASMIOTCH PACCPEAOTOUCHHDbIE

RLICAUHEAHLET W cvbdhirranLaue povnnn donM Ay e,y B B W -
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LT I LASIEEEA 1 g W 1 L e VS AR s AP ILE L] BT D E L
HHX UACTHX CKIOHOB H B BEPXOBLAX COBPEMCHHOR MMIPOTPAPHYCC KO
CCTH.

JAc6uThl ckBakHH 0OBIUHO W3MeHAloTest o 0.1—0.5 a0 2—3 nje
(¢, Tabn. 9.1). Ha noHuxeHHbIX y4acTKaX TEPPHUTOPHH NPH HAJHYHH
B BEPXHEH uacTH paspesa cnabonpoHUuaeMblx nopoa (3-H THN paspesa)
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CKBAXHHBI HEPERXD BCKPLIBAKIT HAMNOPHBIE CAMOMIAHBAIOLLIHECS TpE-
BIMHHblE BOIBI, PAa3rpy3Ka KOTOpPbIX OCYLWIECTBIASTCA MNYTEM 3aTpya-
HEHHOH BepTHKAILHOK (nabTpaunn (puc. 9.3}, T1puTOKH B TOpPHBIE
BLIDAOOTKH B 3aBUCHUMOCTH OT KJIMMatTa TEPPMTOPKH, THNE TOPHDIX
MOPOJ W MOIUHOCTH BepxHEl 30Hbl TPELMHOBATOCTH HM3MEHHIOTCH B
WUPOKUX npexenax: oT 3,0—35,0 go 500—1000 m*/a u Gosee. MMpu
3TOM NPAKTHYECKM BO BCEX CAYUAsiX OTMEYIeTCs, YTO APH YCAOBHH
OTCYTCTBHS CBA3H ¢ MOBEPXHOCTHLIMK ROAAMH BOIOMPHMTOKH € YBEIH-
qelrney TAYOUHbI TOPHLIX BBIPABGOTOK FIOCTCMEHHO YBEAHUHBAKOTCA 10
rnyouHbl nopsaaka 100 m. B nansHeiluieM npuv yraybrneduH ropHbix
BLIPABGOTOK BCIMYHHBI BOAOAPHTOKOB MPAKTHYCCKHM HE BO3PACTAOT.
DopMUPOBLHIE XUMUHECKO20 COCMAEE TPYHTOBLIX BOA 30HbI IK30MCH-
HOI TPELMHOBATOCTH ONPEOLSeTes ARVMS OCHOBHBIMH (DAKTOPAMUN:
1} KOPOTKHMM (MECTHBIMH) MYTHMH (PHABTPALUMMH 1 B USNOM BBICOKHMH
CKOPOCTAMH ABMAKSHMSE PYHTOBBIX B0, 2) OTCYTCTBHEM, KaK [PAaBHNO,
B BCPXHEH 30HE MACCHBOB CKAMBHBLIX MOPOA NerkKopacTBOPUMBIX MUHe-
PalbHBIX COeAHHEHHA. B 3TUx yCIoBUAX (DOPMUPYIOTCS NPeHMYLLECT-
BeHHO VILTPAINPECHbIC B MANOMHHEPANHM30BAHALIE (10 150—200 Mr/a,
peke Oonee) rpyHTOBLIC BOALI FUAPOKAPOOHATHOMO KANELUHEBOrD {Kallb-
LIMEBO-MATHHUEROTO, PEXKe KANbLIMEBO-HATPHEBOro) coctapa. Boabl cynb-
(PATHOMO M XIOPHAHONO COCTABA € MHUHECpanu3auuein jo 2,0—3.0 r/a u
Gonec MOryT (hOpMHPOBATHCH B 30HE DKIOTRHHOW TPelwHHOBATOCTH
I'MNC-AHTHIPHTOBLIX M WHTEHCUBHO 3arknCcoBaHHbIX nopea. B ormaenn-
HBIX CAyuasix B 30He 3K3I0reHHOH TpewHHosaTocTH {HOwHBIR Ypan,
ApaBHCKaa NOYCTHIHA W ap.) BO3MOXKHO dopMmuposande Cl—Na, SO,
C1—Ca. Na noasemHbIX Boa ¢ MuHepannzauxed no 10—30 r/n u o-
aee. Hanwame 5TUX BOA MOXET OblTh CBI3aHO ¢ MPOLECCOM KOHTH-
HCHTAABHOIC 3ACONCHHH NPpH PpASrpyike IPYHTOBLMX BOO HCMNAPCHHCM,
¢ YUACTKAMH BOCXOMSIILET
pasrpysku donee raydo- r%ﬂ"ggggfnizﬁb'
tHX TPCLWUWHHHBIA BOO, dH- NOBEPAHCCTBIO
TPONOreHHBIM 3AFpSI3He-

Boak
ran. € «MECTHBIMY HAMNOPOM
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Puc. 93 UXeM pOIpyski ipyn- 4 0y 1™ (CaMOU3INMBAK WMECR)
FORBIX 80U 3ONK DKIOFEHHOR ¢, ¢
TPCILHHOBATOCTH: § — Tpen-
HOBATLIC CRAJBHBIE NOPOLSI,
2 — poixibie CAaBONPOH HLAC -
MLIC GTIORCHHH, 3 — ypolcHb
FPYHTORBIX HOM, 4 — HCTOYHHM-

KH, 5 — CKBUKHHA. CTpeakd — H{ 11.7.7.12
BCOWMMHD MECTHOID Hdhopa noa-
SEMHLIX RO o 4| H# |5
208 Yacre . PopMupoBaHWe pa3NUUHLIX TUNOB NOA3EMMHLIX BOR

HHem W ap. TlpH pacnpocTpaHeHHH B BepxHei uwacTH paspesa 3aco-
JNIEHHBIX OTNOXEeHHH (COReHOCHBLIH ¢y KapnatCkoH ckhagdatoi
DOMACTH) HEMOCPEACTBEHHO B BepXHeH 30He BO3IMOMKHO (hOPMHPOBA-
HHE XIOPHEHBIX BOR € MHHepanmiauuei no 50—70 r/a u doaee, [lpu
HATHYHH NOAHMETATHYECKOID OPYACHEHHS TPEWHHHBIE BOABI BEPX-
Hell 30HbI MoryT conepxaTh Fe, Mn, Zn. Pb B kKoHueHTpauuax mo
[0 mr/n W Gonee.

Peswusm TPYHTOBBIX BOO 30HBI 3K30MeHHOHW TPeWWHOBATOCTH (bop-
MUPYETCS MOM BO3AEHCTBHEM KNHMATHYECKHX (METeOopOnornyeckmx)
QAKTOPOB U B LEAOM XapaKTEPHU3YETCA IHAYUTEABHOM H3MTHUYHBOCTLIC,
OCODEHHO HA Y4acTKax. rIC HENOCPEACTEBCHHO ¢ ITOBEPXHOCTH Paciipoci-
PAHEHEI MHTCHCHMBHO TpelIMHOBATLIC nopodbl. B nepuonsl BeceHHEro
CHeroTasiHUSA MIH OOHIBHOrO BbINAAEHUA KMAKHX aTMOCEepHbIX ocan-
KOR 31eCb (HOPMHPYCTCH HHTEHCHBHOE (BbicTpoe) HHMMOauHoHHOE
NUTAHHE, KOTOPOE NPH HHM3KHX 3HAYCHHAXN PABHTALLMOHHOW €MKOCTH
TPELLHHOBATLIX NOopOod (CM. TA. 3) OPHBOIHT K PE3KOMY NMOIbEMY
VPORHS IPYHTOBLIX BOA, B OTAe/bHBLIX ciayuaax ao 10—I15 M 1 Gonee.
B nepuofbl oTcyTCTBUA aTMOCEPHOTO MUTAHHS B CBA3M ¢ HAHYKUEM
OIH3KO PACNIOAOKEHHBIX YUACTKOB PA3FPV3KH MPOHCXOAMT QOCTATOUHO
OLICTPOE CHUXKEHHE YPOBHS MPYHTOBbIX Boa. Peskve konebaHua ypor-
1151 OBYCITOBAHBAKOT COOTBETCTBYIOWME M3MEHEHHA ACOUTOB HCTOHHK-
KOB BIJIOTh A0 [OJAHOINO HCYE3ZHOBEHHA MHOTOUYHCIACHHBIX AETpecCH-
OHHbBIX BBLIXOAOB OpPH 3HAYHTENBHOM CHHXKEHHH YPOBHA TDYHTOBBIX
poa (pHc. 9.4).

OCHOBHbBIC H3MCHCHMSI XHMHYCCKOrO COCTABa W TeMNEpaTypbl TPe-
HIMHHBIX BOO TAKXE CBA3aHBl IIABHBLIM 0DPasoM ¢ nepwvolaMu Gop-
MHPOBAHHA HHTEHCHBHOTO 4TMOC(EPHOIO OHTAHWA: MOCTYIISHHE
xHMHUeckHX Komnonenrtos (NOj, NO;, CI" v np.) ¢ nopepxnocT
WAKH W3 NOYBEHHOTO CN08, KOTOPOE MOXET ObITb OCOOEHHO 3HAYM-
TEAbHBIM B YCMOBMAX AHTPOMOreHHOrO 3arpasHeHus, (puABTpaUKA
FHAYMTENTBHEIX ODLEMOBR XOAOOHLIX BOA G NMEPHON BeCEHHETD CHero-
TAAHUA W Ap.

B nepHoabl OTCYTCTBHH NMUTZHHUA TIPH TMOCTENEHHOM CHHXKEHHMW
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YPOBHS TPYHTOBLIX BOL XUMHUYECKHH COCTAB, MUHEPATHU3ALHUA H TEM-
MepaTypa TPEUHHHBIX BOA SBASIOTCS, KAK NPABUMO, OTHOCHTEIBHO
cTabOMnbHeiMK, Ha vyacTikax, rie nopoabl BepxHECH TPELWMHOBATON
30HbI NEPEKPLITH! PHIXIBIMH OTJIOKEHHAMH 3HAYHTEIBHOA MOLLHOCTH
{(2- u 3-A THNbI pa3pe3a), 3TH OTJIOKEHHS B CBA3M C HX BBICOKHMH
JHAUCHUAMK TPaBHTAUHOHHONH EMKOCTH OKAa3bIBAKDT CYLUESCTBEHHOS

Pruc. 94, XapakTep HIMelCHEA 1eGHTA HCTOMHHEKA H TEMNCPATYPhl IMPYHTOBKX BOA

OHBL KGR ITHON TPEIIMHOBATOCTH {TEPPHICHHKIE MOPRIh KeMOPHACKOre ROIPACTA.

Cp. ¥pany: f — neOMT HCTOUHMKA, J — TeMIEPATYDA TPYHTOBLIX BOA; J — pacnpene-
JEHHE ATMOCHEPHLIX OCAUKOR

[nasa 9. NMop3eMHLIe BOAL! B TPEHWHOBATLIX M 3aKaPCTOBAHHLIX Nopoaax 209
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210 Hacte . PopmupopaHue pasnUuHLIX THNOE NOAZEMHLIX BOR

PEIVAHPYIOLLEE BAUAHHE, CMTAKMBAI PE3KHE KONECOAHUSA YpPOBHEH M
TEMNEPATYP. XAPAKTEPHbIE ANA YUACTKOB MNOBEPXHOCTHOCO pacnpocTpa-
HCHHH TPEWHHOBATEIX nMopold. OcoBCHHO 3aMETHO 3TO NPOABASICTCH
Ha YYaCTKaX PAcTIPOCTRAHEHMST CNaDOMPOHMLASMBIX PbIXIblX 00pa30-
BAHHEA, (A€ HH(MABTPALHOHHOE NMHTAHHE IPYHTOBBIX TPLLLUMHHBLIX BOI
OCYLWCCTIEHCTCH 0 3HAYMHMTCALHC MEHBLIHMH CROPOCTIMH.

McnoarioBaHHe rpyHTOBLIX BOO 30HBI 3K30MCHHON TPEUIMHOBATOCTH
CBSIZAHO TAABHBIM 00PA30M ¢ OpraHM3auned MHAHBHAyAILHOMO {(Kan-
T pOIHHEOR, KONoAuLI } ¥ MENKOro UCHTPANH3IOBEAHHOIO ((C,'IJ_"lIr{Ha;“_l'llHI::-llf‘.l
CKBAAKMHBI) BOAOCHADKEHHS, NOCKOAbKY B YCNOBHHX BEPXHEH 30HBI,
KaK MPasHIo, He (POpPMHPYIOTCA 3HAYWTEALHLIE 3aITAChl MIPECHbIX TTOA-
IMHLIX BOR. MCKMOMEHHUE COCTARMSIIOT VUACTKUM, TAE RBEPXHAD 30HA
CKANbHBIX Nopoa o0palyeT ¢AHHbLIH BOAOHOCHBLIH TOPH3OHT € 3a/ierato-
[IMMHW BbILWE PBXIBIMH MPEUMYLLIECTBEHHO NECYAHBIMH OTNOAKEHHAMMH
3HAYUMTENBHOH MOLILHOCTH (PeUHBIE AGIHHBL, 03¢PHBIE KOTNOBHHBLI K 1ID.).

Tpeuiunso-xncuabibte 6006t 30H MEKMOHRYECKUX napywienuti. 30HbI
TEKTOHHUECKHX HAPYIIEHHWH TIPH ONPEISNEHHBIX YUIOBHHX XAPAKTEPH-
VIOTCA SHAYHTCTBHO GOAEC HHTEHCHBHOH TPEUIMHOBATOCTLIO B Cpab-
HEHHH € TOPHBIMH HOPOIAMH MaccHBa. OIHAKO TPEUIMHHAA CKBAXHOCTD
H NPOHHLIAEMOLTD TOPHBIX MOPoA, TAK K€ KaK MOLWHOCTB {LIMPHHA)
TPCLIHHOBATHIX 30H M rAVOMHL, 00 KOTOPLIX OHH COXPAHAKT OTHOCH-
TCBHO NOBLIWCHHYIO TPCHIMHHYIIC MPOHHUAEMOCTh, PE3KO H3MEHS -
GTCH B 3ABHCHMOCTH OT THTIA W BO3PACTa HAPYLLICHHM, THOOA FOPHBIX
HOPOA W UAPYTHX (PAKTOPOB.

B OONLIWMHCTRE CAVACE MOPOAbLl B 30HAX HApPYIMEHMH XapaKTepH-
IVHOTCH OTHOCHTCAEHO BhICOKOH OPOHHUIACMOCTERD TNABHEM OﬁpEIBOM
1 IiEpKHEH YACTH palpesa B Npensgilax 30Hbl pa3BHTHA 3K3DI’EHHDH

—— —— o T I -4 Y 7 4 £ .
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IPCILAHOBITOCTH W HUCKARIBRAG JIYOAC (OO 10— 2N M, B UIAC)IbHBIX

cayumsix Ao 500 v 1 Bonee), NOCKONBKY B npelenax 30HbLE HApyLUeHHs
(TEKTOHUYECKOH PazapolACHHOCTH TOPHBLIX AOpOa} fIPOUECChl BbIBET-
PHUBAHUA PACTPOCTPAHAIOTC HA OTHOCHTENBbHO GONLWYIO CAYOHHY.
BozaciticTBHE ApolecCcOR BBIBETPHRAHUY VCYTYDONSICT TEKTOHHUECKVIO
TPELWHHOBATOCTh, NPHBOAHT K PACIIHPEHHED TPEWHH, PACTBOPEHHIO W
BEIHOCY MHUHEPATLHOTO SATIONHHTCAA, Onpedends TeM CaAMbIM OTHOCH-
TenbHO BONEC BLICOKUE IHAYCHHA TPEILMHHOW CKBAXHOCTH W NMPOHH-
HACMOCTH TOPHBIX NMOPOA B 30HE TEKTOHMUECKOrD HAPVIIEHHS WMEHHO
B BEPXHECH “acTi paspesa.

Hapsay ¢ TuM Marepdaibl ray0okoro OypeHus H KOCRBCHHBIE aH-
HBIE CBHACTEALCTBYIOT © TOM, YTO B pHIE CAYUAER OTHOCHTEALHO NO-
BhILUCHHA TpCidHHHAN CKEAXAKHOCTE H NPOHHUACMOCTE TOPHBLIX RIOPOO
B 30HAX TEKTOHHUCCKHX HAPYLWEHHKH COXPAHASTCH OO IHAUHTENbHLIX
rayouH. Tak, Konbckas ¢BepXxrayboKast CKBaKHHA BCKpPbLId HECKOIBKO
FYHOCHTCILHO {B CpaBHEHHR C MHCCHBGM} MpOHHUBACMEIX H OEIBO.EI.HEH—

Mnaga 9. Mop3eMHbIE BOAL B TPELWMHOBATLIX U 3aKapCTORaHHbLIX NOpoAaXx 211

HblX 30H TEKTOHWMECKHX HAPYILUEHHWIU B MHTEpBaTe ravoHH 9—I11 Thic. M
(cM. . 12). [nApOreOXHMHYCCKHE W THAPOTEOTEPMUIECKHE JAHHbIE
CBHASTEALLTRYIOT O TOM, YTO FAYDHHbLI LHPKYASUHH NOA3EMHbLIX BOI
MO0 30HAM TEKTOHWUYSCKHX HapvuleHWid aocTHrawTt 4.0-—-5.0 kM H 0o-
nce. TlpeanonoXKHTEABHO B OTACAbHLIX CAYMAAX 3TH [MYOHHBI MOTYT
NOCTHTATE HECKOALKMX OeCATKOB KHIOMCTpoR {3aiiuen, 1986). OaHako

, BeChbMA UYACTO, NAXE B BEPXHEH HACTH pa3pesd, Mopoisl B 3OH@X TEKTO-
HHUECKHX HApPYWEHMH HE XAPAKTCPHIVKOTCH OTHOCHTENBHO MOBLILCH-
HOIM MPOHHUACMOCTBK B CPABHEHHMM ¢ MNOPOLAMM 30HBLI 2KIOTEHHOH
TPCLUEHHOBATOCTH,

TPeWHHHO-KHABHBIC NOLEMHBLIE BOAL NO YCIOBHAM 3a1€TaHH% HC
POPMHPVIOT E1MHOO BOJOHOCHOTD FOPHIOHTH, A 0BPA3YIOT NOKANbHbIE
(MHHEHHO-AOKVILHBIE) CYORCPTHKANBHBIC NOTOKHW MOIIEMHBIX BOI,
OIPAHHUEHHbBIC COOCTREHHO 30HONH TEKTOHWYLCKOTO Hapyweuus, ['va-
PARTHYECKAN CBHA3b TAKHX TIOTOKOB MEXAY CODOH MOKET MNPAKTHUYECKH
OTCYTCTBOBUTL HIH OCYLUECTRASTECH AOCTATOUHO CAGKHO TIPH Nepece-
YCHHH 30H TEKTOHHMULCKHMX HAPYLIEHWH. HA/IHYMK TAYOMHHBIX 30H
TPSUIMHOBATOCEHM H Ip. Pacxoabl NOTOKOB, HANPABIEHWS W CKOPOCTH
(PUNBTPALAH, TAYOHHBL LHPKYAAIHM NOAZEMHBIX BOM MOIYT ObITh PAa3-
AMHHBIMH.

OaHAKO, KAK OBbLNO yKA3AHO BBIUC, OCHORHOW 00beM TPEWHHHO-
ARILHBIX BOA (DOPMHUPYETCH QOBIIHO B BEPXHelt YacTH pazpesa (10
rayoun 300—300 M, pexe OGonee). Ha BoicoxHx aneMenTax penbed
{ODNACTH NMHTAHKWA) BOMbI, KAK MPABMIO. TPYHTOBRBIE U OTMEeTKAMH MO-

, BEPXHOCTH, COOTBETCTRYIOILMMHM YPOBHI) BOAOHOCHOIC FOPH30NTA 3OHBI
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3K30MCHHON TpewHHoraTocTH. B ravbokux vacrax paipesa BOMDbl Ha-
MNOPHBIE, HA NOHMACSHHbBIX YHACTKAN HEPEAKC CAMOMITHMBAIOUWIHECH.
{lumarie TpELHMHRBO-KHNABHBIX BOA (POPMHPYETCH 3¢t CueT HHQUABT-
PALMH ATMOCECPHBIX OCANKOR {TOKANBLHO) M 34 CHET NPUTOKA TPYHTORBIX
\ BOO M3 BOAOHOCHOIO TOPHIOHTA 30OHBLL 3K30IeHHOH TPELIHHOBATOCTH,
XAPAKTEPHLIM TAKKE SIBBICTCH HATHYHE YUACTKOB HHTEHCHUBHOIO CO-
CPEAOTOYEHHOTO NMUTAHHA 34 CYHET MOMNOLWEHUS! MOREPXHOCTHLIX BO.
Hanboaee HHTEHCUBHOC MOMNOIEHHE MOBEPXHOCTHLIX BoA HOPMUPY-
ETCH B TEX CAYHANX, KOU/Id BBICOKONPOHHUAEMAN 30HA HAPYLWEHHA
(BCPXHAA YACTL PA3pe3a) COSAMHSCT OTHOCHTENBHO ONH3KO paciiono-
KEHHbIC TTOBCPXHOCTHLIC BOAOTOKH C CYILECTBCHHO PAZTMMHBIMH OT-
METKAMH YPOBHSI MOBEPXHOCTHLIX BOA. [lpr 3TOM HaudoAcc 4YacThIMHK
ABNAIOTCH “BHYTPHOACCEHHOBRIE™ NEpepacnpeaeneHus CTOKA: OT Bep-
XOBbEB HAPOrPAPHYCCKON ¢eTH K Doace rnyboko Bpe3aHHbIM YYacT-
Kam apeH. B pailoHax ¢ pe3sko pacUACHEHHLIM penbedpom BOIMOKHDI
TAKOKES MEKDACCeHHORBIC nepepacnpeseneH st CTOKA, CBSI3AHKDIC C He-
COBMAAEHNEM MOBCPNHOCTHRIX W MOA3SEMHBIX BOAOPA3ASAOBL, “"Nepe-
XBATOM " MPUTOKOB COCEIHEro pedHoro Gacceilna v ap.

212 Hacte . @OpMAPOBAHWE PASAWYHEIX THNOB NOO3EMHBEIX BORQ

 30HAMM TeKTOHHYECKHX HapylIEHHH, HMEIOWIWMHA TayOOoKoe (ae-
CATKH KHMOMETPOR) 3AMOKEHHE, MOTYT ObITh CBA3AHBI HE TONBKO MeX-
DACCEMHOBLIE, HO M MEKCTPYKTYPHBIE MEpepacnpeacicHHs NOA3EMHDBIX
BOA, a TAKXE NMOCTYNAeHHS (NPHTOK K MOBEPXHOCTH) FAYOHHHBIX
thnroMace, 00pPA30BAHWE KOTOPLIX CBA3BIBAKT C NMPpOoLECCAMH METa-
MOpPPH3MA TOPHBLIX NOPOA H ¢ MATMATHYECKOA N1eATENbHOCTBID.

Pazzpyska TpelMHHO-XHABHEIX BOA OCYLUECTEAAETCS] B BHAE PO/-
HHUKOB, CYOAKBANBHBLIX BLIXOAOB HEMOCPEOCTEEHHO B pPycia pek WA B
ANTKBHATBHBIE, O3EPHLIE W IPYTHe OTACGKEHHA HA YYAaCTKdX, [Ae 3p0-
JMOHHbIC MNOHHXEHHH B PEAbE(de BCKPLIBAIOT 30HBI TEKTOHHUECKHX
HapylieHWH. YacTo HabMoaawTCst FPpYNMNOBHIC BoIXOAB UCTOYHUKOB,
THHEHHBIE BLIXOAObI, OrpaHHYeHHbIe 30HOH HapylweHWd (cM. pHe. 5.5),
BOCXOASILHE HCTOMHMKH, CBH3AHHBIC C pa3rpy3kod HanopHsix Tpe-
IUHHHO-AKHABHBIX BOA. JeOGnThl POAHUKOB W CYMMApPHBIE PACXOALI Ha
YUACTKAX CKPHITOH pasrpyskd B 3aBUCHUMOCTH OF TIPOHULIAEMOCTH
nopoa, MOLIHOCTH # XapakTepa OOBOAHCHHOCTH 30HBI HAPYILEHMWA
H3MEHIIOTCH B LUAPOKHX TIpeaenax — oT AMTpoB B | ¢ (HaubBonee pac-
MPOCTPAHEHHbIE 3HAYEHHS) A0 COTEH JTWTPOR W KyOOMeTpoB B | ¢ HA
YHACTKAX Pasrpy3ky Kpy[NHbIX NOTOKOB TPEUWLWHHO-KHIbHBIX BOA.
Yucto npu nepecedeHdn 00BOAHEHHOM 30HbI HAPYILUEHHS APEHOW OT-
KPbITbi€ BbIXOAbl {HCTOYHUKH) COCTABASIKOT TOMBKO HE3HAYMTENLHYIO

qactb (10—20%) oT cymMMapHOTo pacxola MNoToKa, a OCHOBHAaA pas-

rovIEa NMnoUcsyanaT CcERLITH Henmor e nerTREHAMN R VeI MM R DR1Y -
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RIS OTNORCHH,

[1pH rHAPOrEONOrMYECKHX CBEMKAX M MAapIIPYTHLIX HCCAEI0BaHH-
AX KAPTHPOBAHHE ODBOAHEHHEBIX 30H TEKTOHHYECKMX HAPVLUSHHH
YAlE BCETO CRAZAHO C BbLIABACHHEM YYaCTKOBR PaiTpy3KH TPELWMHHO-
AWIbHbIX BoA. OTHOCHTEABHO PeXe (PHMKCHPYIOTCA YUACTKH COCpenoTo-
UCHHOMO NOTMTOWeHHH NOBSPXHOCTHLIX BOO, KAK TPABRHNO, B BCPXOBLAX
riaporpacpryeckoi cetn. C pasrpy3koi TPEWMHHO-AHABHBIX BOI H3
BEPXHEN YACTH rHAPOreCIOrHYecKoro paspesa o0ebl4HC CBH3aHCe dop-
MUPOBaHHE KpyNHONeOWTHBIX (oo 10 n/c v Bonee) UCTOUHKMKOB, rpyn-
NOBbIX BBIXOACE CO 3HAYMTENbHBIMH CYMMAPHBIMH PACXOJAMH NMPECHLIX
NOA3EMHLIX BOA, JOKANBHBIX VHACTKOR KPYMHOH PYCAOROH PA3MPY3IKH
W ap. YUuacTKH pasrpy3kn TPEWMHHO-KHABHBIX BOI FyOHHHOH LHPKY-
JAUMEH, pacxoansl KOTOPOH MOTryT OblTh OTHOCHTENBLHO HeQOJbLUMMM,
Halle TIPOABNAIOTCA B H3MEHCHHAX MHHCPANH3IALUHH, XHUMHYECKOro
COCTABA M TEMMNEPATYPBI NOA3ZEMHLIX BOA, HE XApakTePHLIX ATA BOL
30HbBl 3K20MeHHOH TPEIHHORATOCTH. BbIXOABI BbICOKOMHWHEPATH3O-
BaHHBIX, TCPMUIbHBIX H BPYFHX BOA B TPELUMHOBATHIX MOPOAAX 0pak-
THHCCKH BCCTON ABNAKTCA NOKAXITCICM PAITpY3kH [".l'[}z’ﬁOKHX TPCUH-
HO-XKHALHBIX Bod. OOHAKO HX OTCYTCTBHE €LUE HE CBHAETeNbCTBYET 00
OTCYTCTBHH TAKOH Pa3rpy3KH. NOCKOALKY MHHEpatu3ailla U TeMnepa-

Fnaea 9. Nopzemubie BOOBI B TPELIMHOBATLIX W 2aKAPCTOBAHHLIX NOPORAX 213

Typa TAyOOKHX BOE MOMYT CVILIECTBEHHO M3MEHSTHCA B CBA3H CO CMe-
LIEHHEM MX ¢ MOLWHBIMH TMOTOKAMH TPELEMHHO-KWBHBIX BOA BEpPXHEH
30Hbl. B 3TOM caydne moKaszarteaeM H@IMYHA pPa3lpy3KH [IYOOKHX Tpe-
LIMHHO-KMABHBIX BOA MOTYT ARIATBCA JAKE HE3HAYHTEMbHBLIE H3Me-
HEHHS] XMMHYECKOrO COCTABA MOA3EMHEIX BOM, HE XapaKTepHble As
BerHEﬁ J0OHLI pallioHa: HAIHYHE B MOOAICMHELIX HJIH NOBEPXHOCTHLIX
BOJAX AdKe OTHOCHTENbHO HEBBICOKHX COAEPXAHME CrneuugpMUecKux
MHKpokoMnoHeHToOR (B, Br, F, | v ap.) wau razoB rayGMHHOTO npo-
uexoxkaenus (H,S, He, CO, v ap.).

XuMuyneckuli Cocmas W MUAepaiuzauid TPELWMHHO-KHIbHBIX BOI
ONpPeASAsIOTCS THABHBIM 00Pa30M FNyOHHAMK, HA KOTOPbIX (DOPMHPY-
KTCH Mx TMOTOKHW. B BepxHell vactu paspeza (1o rayoud S00—R800 M. B
OTASNBHLIX CAVHAsIX IMYOXKE) BOAbl NPEUMYLILECTBEHHO NPECHbIE THIPO-
KapOOHITHDBIE KANbUWEBbIE (KAIbLUHEBO-HATPHEBbIe W ap.). COCTAB BOA
APHMEPHO COOTBETCTBYET COCTABY IPYHTOBBIX BOA 30HbI 3K30FEHHOI
TPELLLHHOBATOCTH. MHUHEPAIH3AUUA MOKET ObITh HECKOMBKO BLLUE (10
J00—500 mr/n v Donce) B CBA3M ¢ OTHOCHTENRHO Doaee TayOOKHM 3a-
JgeranueM. BHu3 no paspesy NpOHCXOAHT NOCTENEHHOS YBEIHYEHHE
MHHEPATH3ALWA TPeLWUWHHO-KHALHBIX Boa A0 10—15 r/n Ha raybHHAax
1—3 kmM K1 a0 150—200 r/n 1 bonce Ha raydombax 4—5 kv, CocTar Boa

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu... 224/464



09.08.2022, 12:39 vsevolozhskiy_v_a_osnovy_gidrogeologii_compressed.pdf
XTOPHAHBIN, APSHMVIUECTBEHHO HATPUERbIH, HATPHERO-KANBUMEREE.
3aKOHOMEPHOCTH H3MECHEHHI MHHEPAIM3ALUHH H COCTABA TPELLIMHHO-
KHALHLIX DOA ¢ [NYOHHONH TIPOABASIOTCA BECLMA HEONLHO3HWYHO B 34
BHCHMOCTH OT THMA [EOJOTHUECKHX CTPYKTVP, COCTABA BOAOBMELLLAI)-
LUHX NOpOA, HTHYHA WM OTCYTCTBHA TIPHUTOKA TAVOMHHBLIX BOA, MX
redeadca u ap. (3aiiuen, 1986). B obluem cavuae oHM 3aBUCAT OT ray-
DHHBL UMPKYAAUHH TNMOA3¢MHBIX BOA, HAAHYUA B 30HE HAPYLUEHHY
NErKOPAcTROPUMbBIX COSAMHEHHUN M WX COCTABA, WHTEHCHUBHOCTH pas-
HaBneHHa APeCHBLIMM BOAAMH BEPXHEH 20HB] M AP,

Temnepamypa TPSIWWHHHO-KWIBbHBEX BOA, (DOPMHPYHOLLIMXCA B BEPXHEH
30He, KaK MpaBMIo, [OpHMEPHO COOTBRTCTBYET TEMMEpaTyPe TPYHTOBbIX
BOA 30HbLI IK30MEHHOW TPEUWIHHOBATOCTH. NPH [NYOHHE UHPKYNHUHH
20 500 M M Gonee MOXKeT HEeCKONbKO MpeBbllATh OOLMIK GOH TeMnepa-
TYP [PYHTOBLIX BOA (Ha 1U0—15°C). Y4YacTKH pasrpyskH ryOokKux Tpe-
LWHHHO-XHWIbHLIX BOA (B 3aBHCHUMOCTH OT BeJHUHHBI pa3daBaeHuH)
MOIVT XAPAKTEPH30BATBCH PAIUYHBIMH TEMNEPATYPAMH, B HEKOTOPbIX
CAydasax BecbMa BbICOKMMH (10 80—90°C u Gonee). MoxHO cunrars,
YTO B BepXHEH YaCTH THAPOredOrHYecKoro paspesa sce NMposiBaeHHA
TEPMATBHBIX BOA, DNAPOTHAPOTEPME], CACIb THAPOTEPMANBHON A€A-
TCABHOCTH BCCrAa CBA3INHBI C C}’ﬁB&pTMI(aﬂbeIMH BOCKOIALLIHMA 010~
TOKAMH FAYOMHHbBIX TPELWMHHO-KHIbHBIX MOAEMHBIX BOA, 33 MCKAMO-
YEHUEM DPAHOHOB COBPEeMEHHOH BVAKAHHMYECKOH AedTe/IbHOCTH, rae
MPH CONpPeIeNCHHEBIX YCTOBUMHX OTHOCHTEARHO BLICOKHE TeMITCpaTYpH

214 YacTe Il. POpMHpOBaHWE PA3NUUHLIX TUNOE NOA3EMHEIX BOA

MOPYT ObITL XapakTepHbl H A1 NOI3EMHBIX BOA HCMIYOOKOTO 3anera-
HHUA {(eAL ra. |3y,

Fesxcusi TPEWHHHO-KWIbHBIX BOA TakKe OlpPeAeasieTes rAaBHbIM
00pa3OM TAYOHHOH WX 3dMeradud. B BEPXHEH YacTH paipeda pekKHM
STHX BOJ TPHMEPHO AHANIOTHUCH PEXHMY TPYHTOBBIX BON 30HbL 3K30-
I¢HHOH TPELLMHOBATOCTH. Pe3Kne HM3MEHCHHS AEOHTOB HCTOMHHKOB H
TCMIEPATYPBL XaPAKTePHbl L1 NOTOKOR, (MOPMUPYIOLLIUXCH B 30HAX
NOrAOWEHU NOBCPXHOCTHBIX BOA NPH HANHYUKU GIU3KO pacnoflo-
ACHHBIAY ¥HACTROG FAGTPY IR C YBEIOWYCHHCM l'.,"l}’f)HHbl ALCTaH A
{20 S00—800 v H Dotce) pekKMM TPELUHHHO- KHABHBIX BOI CTAHOBHT-
CA NPAKTHUYECKH CTAOMILHBIM B CBSI3H C OTCYTCTBHEM BO3IEHCTBHS
HOBEPXHOCTHBIX  PeXHMOODpasyvioiix daktopop, (NIHAKO MaTepHAnhbl
CNCUHANBHLIX PCKHMHBIX HADNONSHWH CBHUACTEILCTRYIOT O TOM, UTO
IS TYOOKO 3AACTAaMHUKRX TPCIMHHHQ-KHAbHBIX BOA B PsAC Ciayqach
XAPAKTCPHBlI ADCTATOMHO PE3KO BBIPAXKEHHLIC MIMEHCHMHS NaBAEHH,
XHMH'IECKOTO M ras3oBore coctaia. Takue M3MEHEHHH MOTYT ObiTb
CBASANLI C NPOSIBICHHEM TEOMOTHUSCKHX PEAXMMOOOPAYVIOLLLHX YaKTO-

POR {BOIHHKHOBEHHE W PEAAKCALUHS TCKTOHHUCCKHYX HAINPIKEHHH,
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JeMNeTpaHCceHHHR, BY T EKAHHYCCK ,[I,EHTE..’II:-HOCTI:}. Ha »TOM OcHOBAHBI
MHOTOStHCAGHHBIC TTORBITKY HCMTONB3OBUHHS PEXUMA NMOI3EMHBIX BOA
NpH OPOTHO3AX 3EMASTPICEHHN (OCHOBL THAporeonorkud, 980, W ap.).
Peskum ry0OKHX TRCUIMHHO-KHABHBIX BOA HA YUYACTKAX HX NOBEpX-
HOCTHOH PAa3rpy3kd NOMHMO BO3MOXHOLO BJIMAHHHA TCONOTHYECKHX
(akTopoR B peLAIOIISH CTENEHH OMPeaCsIeTEd XAPAKTEPOM FHApaB-
SIMMECKOM CBSIZH © MPYHTOBLIMH BOAAMM BepxHel 30Hbl. [lpn oTCyT-
CTBHMH 3AMCTHOH CBSI3K TeOMTBI BOCXOIHLUNX HCTOUHHKOB (MHHEPAJIH-
AL, TEMASPATYRA H AP} MOTYT OTHOCHTEILHO MAMQ H3MEHATHLCA BO
BpescH. FlpH HATMUKMH TAKOH CBSI3H H3MEHEHMS BO BPEMEHH NPonop-
L CMELLIeH S J'_FI}’EIOKHX H MNPpUIMTOREPXHOCTHLIX BOA MOMYT GG?CJ]OB_HH-
BATh AOCTATOMHO Pe3KHE (B KAXAOM KOHKPETHOM CNyYyde PALTHUHBIC)
HIMCHCHEH XHMHWYCCROIO COCTABL, MHHCPGAH3AILHK, TCMOCPATYPDI
MoaseMHbIX BOO KW Ap.

B 3aBHCHMOCTH OT COCTABA TPEILHHHO- AKHABHLIC NOAEMHbBIE BOALL
MOTYT HCHOAB30OBATECS B KAUMECTBE NPCCHbIX MHThEBLIX, MHHEPATIEHbBIX
MAK TepMatbHBIX (CM. 1A, 14, 13). Bo MHOrux palloHax (MacCHBLI
KPHCTILITHYCCKHN NOPGd, CRALAYATLIC 06J'[8CTH]' HacTo CAHHCTBCHHDIM
NPOMBILAEHHBIM THIIOM MCCTOPOXIAECHWH MPEcHBIX NOA3EMHBIX BOA ¢
NPOH3BOOHTCALHOCTLIY A0 1) ThIC. M*/CYT H Bosee HBATIOTCH MECTO-
POXKACHHS], CBABAHHBLIC ¢ MHTEHCHBHO OOBOAHEHHBIMH 30HAMMK TEKTO-
HUYeCckHX HapylwcHWid (H.W. TlhoTtHHKoB)., BoiasieHne H H3Y4eHHC
ODBOJAHCHHLIX 20H TEKTOHHUECKHX HHD}ILLIEHHH SIBIAOTCH OOHOH M3
BAKHEHLLIMX 33044 THAPOrCONOTHYECKHX MCCNeNoBaHWH MPH pa3BeAKe
H pa3padoTKE MHOCHX THII0B MECTOPOXKASHHH TBEPAbIX MNOASIHbIX HC-

Tnaea 9. NopzemHble BOAL B TPEWWHOBATLIX W 3aKaPCTOBaHHLIX NOPORAX 215

KOMASMbIX, MOCKONEKY BCKPHITHE TOPHBLIMH BbIPADOTKAMW TEKTOHH-
YeCKHMX HAPYLWIEHHH ¢ MOLHMHBIMH NOTOKAMH TPELWHHHO-KHIbHbIX BOA
HEW30EKHO NPHBOANT K POPMUPOBAHWIO SHIMHTENbHBIX (B psine Cy-
YaeB KaTacTpopHUECKHA) BOAONPHTOKOB.

Haacmoso-mpeninnste MON3EMHBIE BOAbl CBH3AHbLI CO CMOWMCTHIMM
TOAWAMH CUIBHO JHTUQPHLHPOBAHHBIX HAW YACTHYHO METAMOpghH3I0-
BAHHBIX OCAlOYHBIX 110p0L. B 3TOM ClIyuae HApslAY ¢ MHCTO TPELUMH-
HOH CKBAAKHOCTLHY (PUABTPALUHOHHbBIE CBOHCTRA FOPHBIX TOPOL {NPo-
HHLUASMOCTE, CMKOCTR) B TOH HAW MHOH MCPC BCCIOa ONPCACNHOTCH
HATHYHEM {HACTHUHBIM COXPAHEHHEM)} NCPBHYHOW CeIHMEHTOreHHOM
NOpHCTOCTU. B CBHiKM ¢ 3TUM BOAbLI TAKOTO THNA OOBIMHO PACCMATPH-
BAKOTCH KAK [HOPOBO-TRCILIHHHbIE,

PacnpocTpaneHne MaacToBO-TPELUHHHBIX NDA3EMHBIX BOA HaHDO-
JAEE XAPAKTEPHO M HHAHHX HACTEH PAspesa OCANOUMHbLIX OTNOKEHWH
APTEIMAHCKHEX OACCeHOB MNaTPOPMEHHOIO THOA W L A0APTE 3HAH -
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ckHX GacceHor (¢Mm. . 10, 11}, QuabTpaAUMOHHBIC W @MKOCTHbIE
CBOHCTRA MOPOBO-TPELUMHHBIX CPEea (€CAH HE VUWTLIBATEL CTENEHDb COXPa-
HEHHWHH CCAMMEHTONCHHOMO MNOpoBoro I'I]JDCT[J‘JHETBH} OMpelenHdKyTCe]
AUTOCCHETHYECKOW TPEWHHOBATOCTLRY, CBH3AHHOH ¢ MPOUECCIMY V-
JOTHEHHL M UEMEHTALLMH OCAA0UHBIX NOPOA, & TAKXKEe HATHYHCM 30H
TEKTOHHUECKHX HAPYIIEHHMt W COCKIANYRATOH TPELUEHHOBATOCTH, HAHDO-
Nee HHTEHCHBHO (POPMHPVIOLUCHC 1B CBOAOBLIX UYACTAX M HA KPYTbix
KPblbAX MOJOANTENLHBIX CTPYRTVD PA3HBIX NMOPSAKOB.

B oTaHuHe OT NOpPOROH CKBAXKHOCTH W NHTOIEHETHUECKOH TPLILM-
HOBATOCTH TPELIHHHAN CKBAKHOCTL, CBS3aHRAS C 30HAMH TEKTOHM-
HCCKMX HApPYLUEHKMH H NOACKWUTENLHBIMH CTPYKTYPAMH, 1POHRAACTCAH
JAOKLBHO. (POPMHUPYS PE3KC BBIPAKSHHYIO IUNTAHORYIO HeOAHOPOAHOCTh
TPEWHHHBIX ¢pen 3Tore tMna. HeooOXxoanmmo Takke OTMCTHUTb, UTO
HOPMUPOBAHHC NPHPALIOMHOH H COCKIAAYATONH TPCUIHHOBATOCTH
ONpeiengeT 3HATHTENbHOS YBEIUUEHHE NPOHHUAEMOCTH W CNabonpo-
HHUASMBIX QCABOMHDLIX NMOPOI (APFUNAMTONONO0OHBLIE TAMHBL, [HIIC-AH-
THAPUTOBEIC TOALIH H ,ﬂp,}, UTo HMECT olpciletdiouce 3HAUCHKWES N5
VCNOBHIA MEKILTACTOBOIO B3AHMOUCACTBHS [TOMEMHLIX RO,

MDOPMHUPOBAHHE NMUTAHHA H PA3rPY3KU TIACTOBO-TPELIHHHbLIX RO,
KUMHUYSCKHH COCT4R M MHUHEPATHMIAUMA OMPeAcAAITCHd FIABHEIM 00D~
PAZOM YCIOBUAMHA (CAYOMHAMH) UX 3aneradHs (CM. ra. 8).

9.2. TpeulHHHO-KAPCTOBLIC BObI

KapcToBbIMH, WIW TPELWMHHO-KAPCTORBBIMH, Ha3bIBAKOTCS CBOGON-
Hble (CPABHTALMOHHbBIE) MOA3EMHbIE BONbl, CBA3AHHBIC ¢ TOPHLIMH
NOpOIAMM, CKBAXHOCTL KOTOPBIX HApSAY ¢ TPeLLMHOBATOCTLIO {pexke
NOPHCTOCTBIO) ONPEACHIETCH HANMYHCM KAPCTOBBIX NVCTOT, 06pa3yio-

216 HacTs Il. PopMMpoBakHUe PAIAWMHEIX THNOB NONSEMHBIX BOR

WIUXCH B PeIVALTATE PACTBOPEHHA MMHEPANBHOMO Ckenera FopHoi No-
poLLl Nom3eMHbIMU Bonamu!. DopMa M paiMepbl NOA3EMHBIX KapcTo-
BbIX NMYCTOT MOTYT ObiTh PA3MHUHBIMMK: OT MEIKHX NyCTOT (KaBepH)
IHAMETPOM 2—3 MM M PACIUMPEHHbLIX YMACTKOB TPELWHH 10 nellep H
KPYMHBIX MOA3eMHBLIX TpoToR. [1pn nNepecnavBaHHK 3aKAPCTOBAHHDIX
nmopoa < I'lUI}OJli:lF\;IH APYIrorw CcoctTaBd Badbl, 3AKJIHNMCHHEBEIC B HUX, HA-
3LIBAHOTCH MAACTOBBIMM (JIPABMIIbHEE — MEXNAACTOBLIMH) TpeLLHH-
HO-KapCTOBBIMM.

DoOPMHPOBAHHUE NOAXMHBIX KAPCTOBLIX AVCTOT M MX pacnpcieieHNS
B pa3pe3c MaccHRa FopHbIX noposa onpengagiores (Cokonos, 1962
MakcumoBHY, 1963 1 ap.) Haauuem: 1) “pacTBOPHMBIX™ TOPHBEX

nopoa; 2) nyTel ABHXESHHS NMOT3eMHBIX Boa (“dHALTpYIOLIEro™ npo-

ATRAUATREAY B MUHARANTLUAM CEFATATA CARUAE nananus 3 dhnormanuae i
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NOAIEMHBIX BOA, “HEAOHACBIWEHHBIX MO OTHOWEHHIO K PacTBOPH-
MOMY MHHEPANBHOMY COSIHHEHHIO.

CoOCTBEHHO PACTROPUMBIMH (KAPCTYIOLIHMHUC) TOPHBIMH [TOPOAaMH
ABASKTCA KAPOOHATHBIE NMOponbl {H3BECTHHKH, B MEHbLUEH CTeneHH
IOMOMHTEl, Meprefin), cynbaTHbie (FHTIC, AHTHAPHUT) W XJIOPUAHBIE
{FranuT, CHUABBHH). PacTBOPHMOCTL 3THX NOPOA H3MEHACTCS B 3aBHCH-
MOCTH OT THNA nopoa {cM. 1. 4), AOCTHTAA MakCHMyMa (350—400 r/n)
¥ cOneid. KOTOpPbIe UPe3BbIMAHHO Penko (TONbKO B YCIOBKMAX PE3KD apWi-
HOTO KAHMATA} BCTPCUYAKNTCH B NOBEPXHOCTHOM 3aNeraHUH (COMAHOM
NOBEPNHOCTHLIA KapcT). ONHAKO PACTBOPUMOCTE NOPCR OAHOTO THNA
{(KAPOOHATHBIX WAM CYJIMPATHBIX) TaKXe 3HAYUTEeALHO H3MECHACTCA B
JABMCHMOCTH OT MX MHHEPANOro-xMMHUECKOro COoCTaBa, HaAJNHYMA H
pacnpeleneHna HEPACTBOPHMOrQ MAaTEPHANa, CTPYKTYPbl MHHCpatb-
Horo ckeneta u ap. Haubonee nerko pacTBOpsAOTCA XHMHUECKH YKC-
Thic MUHepartbHbie coeanHeHna CaCO, u CaSO,, He comepxawme
HepPacTBROPHMOIC MarcpHaia. B To e BpeMs HATHUME B NOPONS HEKO-
TOPLIX MHHEPANBHbLIX MPUMECEH B HEKOTOPBIX CAV4AAX 3HAMUTENBHO
VBEMHYHBALT €¢ PACTBOPHMOCTb W T.00.

“IMepprunoe” HUALTPYIOISE MPOCTPAHCTBO B MHHEpaAbHOM CKefle-
Te KAPCTVIOWHXCA TOPoA MOXKET ObiTh NPeACTABACHO TPEeLUMHAMM UITH
nopaMmu (cm. . 3), Haubonee 4acto npouecc NOI3EMHONC KapceTooo-
PA3OBAHMA PA3ZBMBACTCH MO CHCTEMAM TPEIIHH PAITHYHOMO reHe3uca
(3K30M€HHAN, TEKTOHHYECKAH, AHUTOMCHETHUYECKAS TPeLUHOBATOCTD

I PactropeHie MHHEPANLHOMD CKEAeTd NOP0abl pd NPOLECCAX KARCTOOBPA0RA-
Hitsl QPAOKTHUSCKH HHKOMEA He OBIBACT 1OAHBIM, NMOITOMY YALE HCMONBIVETCA TEPMKH
“HLILETAUHBAHHE " (CML T $), 10O KOTOPEIM NOHHMUETSA YACTHYHOE (H30HpaTeib-
HOC) PACTBOPCHHE M BHHOC MHHEDLIBHOIO BEIUECTBA TOPHBLIX Hopod. 13 page chyyacs
MpH BOABIEHX CKOPOCTAN ORHMKSHHH NOA3CMHBLIY BOA B Npouecte MOPMHPOBAHME Kap-
CTOBLIN MYCTOT MPOHCXOAMT TAKXKE MEXAHHYZCKOE PAIPYVUIIEHHC W BLIHOC MHHepaIbHBIX
TACTHIL TP,

nasa 9. Nog3emMHbe EObl B TPEWHWHOBATHIX M JAKSRCTOBAHHEIX Nopoaax 217

# np.). B To Ke BpeMsi HeKOTOPbLIE THIbl KAPCTYIOWHXCH MOpoA xa-
PaKTEPU3YIOTCH BRICOKHMKM (10 0,20—0.25) 3HAYCHHAMH NEPBUYHOH
OCAACOUYHOH (OPraHOreHHLIE, ODAHTOBbIC W3BECTHAKH H Ap.) HWAKW 2IMA-
FEHETHHECKOH NOPHUCTOCTH.

Kak ©blL10 CKazaHO BhILIE, MPAKTHUECKH BO BCEX CAYYAHAX TIPOLECC
NOAEMHOIO KapcTOOOPaszOBaHH PA3ZBMBASTCH YHACICA0BAHO, YCWIIM-
Bast (yCyrvbasns) yiKe MMEILLVIOCA TPEILHHHYIO UAKM NOPOBYHY CKBAX-
HOCTbE MHMHEPATLHOMO CKeAeTa mopoasi. B CBA3M ¢ 3THUM, Kak npaBuno,
HAHOOTBILIMMH FHAMCHUAMH CKBAXKHOCTH (MPOHMUAEMOCTh, TpaBuTa-
LHOHHASA €MKOCTh) XAPAKTEPUIYIOTCH YYACTKH, A9 KOTOPLIX H TIPH
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OTCYTCTBHH KAPCTOMPOABICHAHA OblAH Obl XapaKTepHBl OTHOCHTEABHO
NoBbILLUEHHBIC 3HAYYCHKS TpEL[lIdHHCIﬁ HIH I'IO]I)DBOH NYCTOTHOCTH.

Jnsi TAaKHX B UEAOM ManopacTBOPUMBIN NMPHPOIHLIX COSAMHEHHI,
kak CaCO, u CaSO,, npenen HacblLEHHA (MPOMIBSASHHE PACTBOPU-
MOCTH, CM. IJ1. 4) DOCTUCAESTCH OLICTPO, KAK [PABHAC, YHE B 30HE
A3paLMKA AW B BEPXHEH YacTH 30HBI HACLIIMEHUWA. B CBs3M ¢ 3THM
MpoLeCChl KAPCTOOOPA3oBaHKA (Nom3eMHble (hopMbl KapeTa) Hanbonee
HMHTCHCHBHO TMPOTEKAKT HA YHACTKUX, XAPIKTCPH3IYVKOLIHMXCHA OTHOCH-
TefIbHO G018 BRICOKHMM 3HAUYEHHAMH CKOPOCTEH M pacxofoB NOI3eM-
HbIX MOTOKOB, H, KAK NMPABHAN0, AOCTATOYHO PE3K0 3aTyXalT ¢ YBETNYe-
HHEM FNYOUHRL 3aneTaHua. Hapsiny ¢ 3TUM onpegeneHHbIE W3IMEHE HUsI
XUMHUUECKOrQ COCTaBa NOAIEMHbIX BOA (YBEAHMUEHHEe ColepKaHud
CO,, vonor Cl~, Mg? ¢ ap.}, YyBEIHUEHNE UX TeMNEPaTypbl. CMelle-
HHE ¢ BONAMH HHOCO COCTABA M OPYrue (pakTOpel NPHBOIAT K VBEIH-
YEHHIO NponseeacHua pacteopumoctn CaCO, n CaSO, (I1.P. Taybe,
A.l. bapaHoBa) 1 O0YCNOBIWMBAICT PaA3BHTHE NPOLLCCOB KApCTOOOpa-
30BaHHI W B DOAce TNVOOKMY JACTSIX MaccHea (1o ravouH 200--250 M
H., Kak Hekmodenue, 1o 600—800 m v Gonee). B To Ke BpemMsA H B
rAyeoKHX YacT#x paspesa (no 3000—4000 m v Gonee) Oypobble CKBAXH-
Hbl BCKPBLIBAKOT B PSS CAVUACB HHTEHCHUBHO 3aKAPCTOBAHHLIE TOPHbBIE
nopoabl. Hatuke mx oObacHAETCA pa3BUTHEM NANCOKAPCTA MAH TIPO-
Heccamu I'J'[)’E)HHHOFO BHILLNCTAYMHBAHHMA TOPHLIX NOpod BLICOKOArpec-
CHBHEIMH PACTEOPAMM, TEPMATEHBIMUA BoaaMK W ap. (E.M. Munckuit,
H.K. 3akiues u ap.).

CotuetaHHe HAZBAHHBIX BhILUE NpPpHIHH DG}’CJ'IOB.I'IHBHET pEikd HEpaB-
HOMEPHYIO 3aKAPCTOBAHHOCTS FOPHBIX N0pOa B njaaHe W paszpeze. [lpo-
HHLUAEMOCTD TAKHX NOPOA B BEPXHEH 4acTH paspe3a MOKET MEHATLCH
HA KOPOTKMX PACCTOAHHMUX NnpakTHueckd oT O no 500—800 m/cyr m
oosee. Tlpy 3TOM pacuetbl CpeaHHX 3HAYCHHA MPOHWLAEMOCTH IaXe
AN1sl OTHOCHTENIbHO OMPAHHYEHHBIX YIACTKOB MAacCHEa YacTo sIBASTHOTCS
HENOCTORBEPHBIMHK, TaK Kak B JBYX ATOM PACTIONOKEHHLIX CKBAKHMHAX
HAW B COCEAHHX HHTEPBANaX OLHOH CKBAXKWHE NPOHHLIAEMOCTL 3a-
KAPCTOBAHHbIX NOPOI MOXKET H3IMEHATHCA B Npedeaax AByX-Tpex Nno-

218 YacTs |l GOPMUPORAHUE PANIMMHBIX THMOR NORZEMHLIX BON

PMHIKOR. T pABUTANMOHHAS eMKOCTh 3AKAPCTOBAHHBIX NOPOIN H3IMEHs -
eTCsl Haubonee vyacto o1 1 1o W% u Horee, A MOpoORO-KABSPHOBOTO
MOATHMA KAPCTOBbLIN cpen — A0 20—23% (cMm. tn. 3). CTonp pe3kas
HEeQIHOPOAHOCTL pAcnpeaeaeHusl QUABTPALHOHHBLIX M eMKOCTHBIX
CRBOHCTB QOBLSICHACTCS TeM, UYTO OBLIMHC B MACCMBE (TONLLIE) KapCTyio-
LIMXCA TOPHLIX MOPOa HAPALY ¢ OTHOCHTCIbHO CTadoi pcruoHaNbHOMH
JAKAPCTOBAHHOCTBH MOCYT ObITh BbIICNEHB TAK HA3BIBAEMbIE 30HBL

AoKkarbhoco unmercushoco Kapeta (Cokonos, 1962). Takue 30HBE MOIyT
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OBITE CI¥I3aHLI ¢ DOPTAMH H OHMILAMH COBDPEMCHHBIX (WAH norpeden-
HbIX) PEYHBLIX AMTMH, 30HAMH TEKTOHHYECKHUX HAPYLWIEHKWH, OCCBBIMH
HACTAMM KPYTLIX CKNANA0K, KOHTAKTAMH KapCTYIOLUHXCA H HEKapPCTYIO-
WKXCSl NOpoR | ap.

Mpy deraydeKeY 3ANerAHHH KAOPCTYIOWMXCS T10pOaA J0HB TOKILILHOE HHTEHCHB-
HOR OKAPCTORNIHOCTH HEPEIKO MPOSIRAAKTCH IWHPOKHM Pi3RUTHEM TOBSPXHOCTHhIX
PpopM KapeTil BOPOHKEM, KIPCTORME HPOBAIR H 4P, Tak. B CRIOHAX MeRIveYHblx
HPOCTRUHCTH HOHEL HOUCPXHOCTH PEUHLIN Teppid 3UMiaso-Yuee kol 30Hbl CKAM -
ToCci, DHQI'{)—.«{!IH-IHUKDI'H MOEAYPOILH HOADYITX KAPCTORRNY [‘J‘.][i(‘.‘-HuL". HHTCHCHBEHO Sa-
EAPCTORIHHBIC HIM TEKTOHHUECKHS HAPYILEHHNE ¥ KONTUKTOR HEPLAKS " TRRIECHP YFOT-
CH7 SHHCHHLINM PACHOIMES ITNCAM  KAPCTOREIY BOPOHOE M nponanos. B apyrus civaansx
NOAOKCHIE 3OH JOKAABION HHTENCHRHOH 3AKAPCTOBAHHOCTH MOKCT ObITh YCTAHORIC-
KO N0 MITCPHGLGIM DYPCHAA HAN N0 HAAHYHEY KPYTIHEN KIPCTORLIK BOUO N POSIHIE
(M. HIRL),

YCmoBusl 3a0eraHusl TPCLHHHO-KAPCTOBLIX BOM OTIPEAENAIOTCH Xa-
PAKTCPOM 3aKaPCTOBAHHOCTH MACCHBA H PEXHMOM YPOBHCH TPYHTOBLIX
Bod. B CBY3M CO 3HAUMTENbHBIMH KONEODAHWAMH YPOBHS FPYHTORBIX
KapPCTOBbIX BOA B BEPTHKA/ILHOM Pa3pe3e MACCHBA 00ObIMHO BbIAENAIOT
{(I'.A. Makcunmosuu, J.C. CokonoB H Ap.) HECKOIALKO XapaKTepHbIX
THAPOAHMHAMHYECKHX 30H (pHC. 9.3).

(F=gl1 [z ]2 + |3] .0«

Pree, 2.5 OUxesma BOPTHEMBHOH 3ONQARHOCTH KapeTonoro saccuns {no A C Corarosr,
1962y f — akapCTORBIHIMG TOPHLIC TOPOTM. 2 — YPORSHL rPYHTOBBIL (TPEILHHHO-
RAPCTOBLIYY B, 7 = HOMCPD THAPOANITAMHYSCEHN 30H, € — PoOIHAKK

Mnaea 9. MonzemMHbIE BOAK B TPEUWWHOBATHIX W 3aKAPCTORAHHBIX NOPONAX 215

3oHa aspauni (1), BblaCAsIEMAasl OT TIOBCPXHOCTH 3eMAKM A0 Hawnbo-
A€g BEICOKOTO {MAKCUMAIBHOO) NOJOKEeHHA YPOBHA TPYHTOBLIX BOI,
XAPAKTEPHIVETCH HANHUMEM THAPABAUUYCCKH PA3ODLWIEHHLIX NOTOKOB
TPEUIHHHO- KAPCTORLIX BOA, CBSIJAHHBIX ¢ CHCTEMaMK TPELWIHH HAH 30-
HaMM 3aKapcTOBAHHOCTH, [1ono0HbIC NOTOKKH HUMEKT CC30HHDBIE Xa-
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PAKTEP W OPMUPYIOTCH WIH B NEPHOAL] HHTEHCHBHOMO arMoc(pepHOro
MHTAHWS. HAH B MePHOAbLE CYUIRCTBOBAHMHS NEPHOAHYECKOTO pevHOro
CTOKd4 NpH OWTAHWKM TPYHTOBLIX BOA 3ia CUET €r0 AOMMOWEHMS. 30HA
MOCTOAHHOIO HAacKWCHHS (L) BolaerseTes B HHUXKHEH 4aCTH MACCHBA
no NIOHCHHIKY HAHODASS HMHIKOIo (MHHHMEU]bHDI"O] YPOBHA TPYHTO-
BhIX KapCcTOoBbIX BOA (pHc. 9.5) B npcacnax 3moH 30HBI hopmupyeTes
CAHHBIH FUAPABTHUCCKH CBH3AHHDIH TOPH3IOHT TPYHTOBLIX TPREIMHHHO-
KApCTORREI X BOA, JBHACHHC KOTOPEIX TAKMKE OCYIUCCTRAACTCH 110 CHC-
TCMAM TPCUWiHH H 30H 3AKAPCTOBAHHOCTH, HO B COOTBETCTBHM C 00—
MM pACNPENCRCHHUCM HAMOPOR MOA3EMHBLIX BOA. 30HA MepecMEeHHOro
HACKLILISHHE {30HA NEPEMEHHOUO TMIAPOAHHAMHNMCOKOTD PCAKKHMMIL, TIO
I'A. Makcumornay, 1), BBIALASETCH O NONOKCHHID MAKCHMUTBHOMO
H MHHWMAILHOFO VPORHS TPYHTOBBIX BOA MacCHBA. B 3aBMCHMMOCTH OT
NOJOKCHHH YPORHS OHA XAPAKTCPHIVETCH HIH VCIOBWUAMH 3CQHBI
A3PALMH, HAH 30HbI [10JAHOMO HACBIWEHHS (CM. pHc. 9.06). 3oHa Tak
HA3BIBACMOTO PEIHOHAILHOTO CTOKA TPeUIBHHO-KAPCTOBLIX BOA (EV), He
APCHUPYEMAsl MECTHOW PEYHON CEThLKY, MOKET CYLIECTBOBRATH MMABHbBIM
oOPa30M B CIOMCTBIX TOAAX NPH HANMWYHKM B Pa3pe3e BbIACPXKaHHbLX
CAADONPOHHLIAEMELX RAACTOR. HANHUHC 3TOH 30HLL B €1HHOM MACCHBC
JAMAPCTORBAHHLIX MTOPOI B OO LI MHCTRE CAIVHACE MOMXKET OBLIT CRAZAHO
C PAMHUHON TAYOMHOR dpenupyrotieeo eo3dedcmens KPYNTHOH PevHO
ACGNUHBL H Ce METKHX TIPHTOKOB.

Thimanue TPEUWHHHO=-EAPCTORLIX BOO OCYINECTRAASTCA 34 CUET HH-
GHALTRAUMY (HHPIAUHA )Y ATMOCIEPHBIX OCAAKOR W 3@ CUET NOI1o-
IUEHHS NOBEPXHOCTHHIX BOd. MOPMUPOBIHHE H pacnpeacieHHe BEAH-
YHUH arMocepHOTO NMUTAHUA MPYHTOBLIX TPEMHHHO-KAPCTOBLIX RO, R
ele QONbWEH CTCTIEHH, Y€M [PYHTOBBLIX BOA 30HLI PK3OCEHHOH TpE-
IUHHOBATOCTH, ONPEASTEIOTCH THUMOM CTPOEHHA BEPXHEH vacTH rHa-
POreQIOrHUECKOro paspesa (cMm. puc, 9.2).

HanGonee ONaronpuATHBIC YCNOBHUA (POPMUAPOBAHUS OLICTPOro
(HHMIHAUMOHHOIO) NHUTAHHA XAPAKTEPHDLI JIAA YYACTKOB OTKPBITOMO
NOBEPKXHOCTHOMO PACTIPOCTPAHCHHH HHTCHCHEHO 3aKAPCTOBAHHLIX NO-
poid (I THn paspesa, oM. pue. 9.2). B npeaenax TakHx y4acTko 0onb-
lWAas 4acTe (ao 60—70% w Gonee) aTmochepHbIX OCAIKOB, 33 BBIMETOM
HCNARPEHMS, PACXOOVIOTCH HA (POPMHPOBAHHE HHOWILTPALHOHHOIO
NUTaHWSA TPELIMHHO-KAPCTOBLX BOA (cHaypHiACKoe nnato, KpbiMckas
Aina v oap.). [pakTHieckn CTonb ke DIaronpusiTHbl YCIOBMS NTHTAHWA

220 Hacte Il. CopMUpOBaHKE PA3NHYHLIX THNOB NOAIEMHBIX BOA

Ha YHaCTKax, rae 3akaperoBaHHEBIC MOopodbl NEePCKPLTHL TONLKG recya-
HEBIMH, ﬂﬁCHHHO-FpﬁBHﬁHbIMH H APYIrHMHA BLECOKOMPOHHUASMbBIMH OT-

noxkerusMu (11 TN pazpe3a 30HbI aspaumu}. OAHAKO DACXOALI HA HC-
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napeHHe, a Takxke OpPMHUPOBAHHE [TCBEPXHOCTHOIO {CKNOHOBOIO)
CTOKA B NepHOILI BHUTANEHHA JIETHHX JTHBHEBbIX OCAAKOB 31€Ch MOTYT
ObITE OTHOCHTENMBLHO DOALLUIMMK (Taba. 9.2). HavmeHee OnaronpuaTt-
HBEIE YCTOBHA H HH3KHE 3HAUMCHHA HHd)H.F[thHL[HDHHDrD [MTHTAHHUA Xa-
PAKTEPHB NI YY4acTKOB, TA¢ 3aKAPCTOBAHHLIE MOPOALI NEPEKPBITHI
JHAYUTETBHBIMH 0 MOLIHOCTH ¢MaDONPOHMUASMBIMH OTIKEHUAMH
(ITH Tum).

Tafmna ¢ 2

PacnpageneHne BEnV-NH NWTaHWA TPEWHHO-KARCTOBRIX 800
cesspron HacTn Onero-flBWHCKOrO Mexgypeviba (Gaccend p. BaWmyra)

THn CTpOEHHA BEPANCH JaCTH CpeaHemuoroneThne se- Koadrpmuspernr
pa3pesa (B croOKAx — Tun AAUAHBD HQWMILTPAUNOE- | BRORAbTPALINK
pazpesa 30HpI A3PAUHH) HOTO mHTANKA MW, mMm/ron | K, % 0T ¢cankos

VYaeTEH © MOWHOCTEID PEIXILIX
OTAOAEH T seree 5 n () [{0-—150 20—30

YUACTHH NOBEPXHOCTHOND Pacnpo-
CTPAHCHHA NECHAHBIX d].-"l KBHOT T4 -
LHATLHbIX OTO4SHHE REPXHEYCT-
eepTHunoro ropacta (1) 100300 20—350

YUACTKH ¢ PACIPOCTPHEHHDM
BEPXHEUCTREDTHUHBIN BUIVHHLIX
cyvraHros {[11) 15—30 2—3

¥uacTkH ¢ pacnpocTpaEeHHeM
BCPNHCHCTREPTHYHBIX MOPCKUY
CIHBEHCTEX oTnokeHHE (1) 3—10 0.5—1.5

Flocrowenue nogepxrockisix 6od, XapakTepHoe Mnpexie BCero HmeH-
HO 1S MACCHBOB 3aKAPCTOBAHHBIX MOPOA, ONpPeACasieTCa B UeNoM
BLICOKOH MPOHHUAEMOCTBIO 3THX MOPOI HEMOCPEICTBEHHO B BSPXHEH
HaCTH paspein H HWIHYHEM YHACTKOB € OTHOCHTENLHO rﬂ}’ﬁﬂKHM SIS -
AHUEM YPOBHS TPYHTOBBIX TPEUIMHHO-KAPCTOBBIX BOA. B Hampagne-
HHH OT USHTPAJIBHBIX YaCTEH MEAAYPEUYHBbIX NPOCTPAHCTB K MECTHBIM
IPOSHOHHbIM BPE3aM OOLIMHO MOMKET ObITh BbIASNCHO HECKOJLKO Xa-
PAKTEPHBIX 30H C Pa3tHUYHbIMH YCAOBHAMH B3aHMOICHCTBHA NOBEPX-
HOCTHbBIX M TPeLHHHO-KAPCTOBLIX BOA (puc. 9.6). B uenTpanbhoii
YACTH MEKAYPEYHOMO MPOCTPaHCTBA BEPXOBLA MHAPOTPAPHYSCKOH CeTH
"TIOABELUEHbL . MO OTHOWEHHKY K YPOBHKY TPYHTOBbIX BoA. Kak OwL1o
CKa3aHO BLIWE, (POPMHPOBAHHE PYCNOBOIO MNOBEPXHOCTHOINO CTOKA
BO3IMOXKHO 8 3TOM Cayudc TOAbKO NpH HAIHYHH GTHOCHTCABHO cnadbo-
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HPUOF UACMDIA QD BJIWACHAN VUCIPOBFUIDOABLA, U BRAA DAV LRI RO

ANbHbIX, JEAHWKOBBIX M ApP.), MEPEKPLIBAOWHX NOBEPXHOCTL 3aKap-
CTOBAHHLIX Mopod. B ¢ceaA3d ¢ 3THM 34ech 0oDpasyeTca MeXaypeuHas
30HA TIOMIOLWIEHHWA MOBEPXHOCTHLIX Bon (), AnA KoTopol XapakTepHo
HATHYUE BEPXOBBIX CYXOAOMOB, “Clenbix™ VUACTKOB pyces, MNepHo-
AMYECKH CYLIECTBYIOIIMX NOBEPXHOCTHLIX BOMDTOKOB. 3AMKHYTBIX Bec-
CTOUHBIX MOHHXKCHHUA M Adp. n'DFJ'IGLLlEHHE MOBCPAHOCTHRIX BOd NMPOKHC-
XOIHT PAcCPEIOTOMEHHO B TIPSASNAX BCErO MEXAYPeUbd MIH JOKAMBHO
¢ GONBLUIMMH pacxofaMH TP NEPECeYEHHH MOHHKEHUN {pyces) ¢ 30-
HAMKW HHTCHCHWBHOH JAKAPCTOBAHHOCTH TOPHBIX NOPOI,

Ha ¢cKIOHAX MeXAYpeuHOro MAacCHBA B CBA3H C YBEJMUEHWEM TNy-
OUH IPOIMOHHOrO BPE3a MECTHAA CHApOTPaUyecKan CETh BCKPBIBACT
YPOBEHb TPYHTOBBIX TPEWHHHO-KAPCTOBbLIX BoL (puc. 9.0). Dopmupy-
ETCA 30HA YACTHUHON pasrpy3kH rpyHTOBLIX Bod {(11), NOCKoALKY npH
BbICOKONM cTeMeHW 3aKapcTOBAHHOCTH MAcCHMBA YacTbk TMOTOKA MOXKET
ObITb HANPaBaeHa K 60nee ryGOKOH (OCHOBHOM) ApeHe (CM. BblLLe).

A S < '30HA MACTUNHOM! MexaypedHan 30Ha

P 8F £E »  pasrpysn ! NOrNOWEeHWA
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Puc. 9,40 Cxenal B3HMOASHCTEHY 1MOBCPXHOCTHBIX H TPCUIMHHO-KAPCTOBL K BON (pai-
DE3 1O PYCIY TIPHTOKA OCHOBHOH APCHDI):
! — 2aKapCTOBAHHBIE MOPOAbI, J — PLIVILE YETHCPTHHHDLIC OTIOKCHHI, J — ypo-
BCKL TPCWUMHHO-KAPCTORBIY KU, 4 — YHACTKH HOMIOWEHHH NOBCPYHOCTHBRIX BOA,
5 — HANPABICHHCE ABHAEHUA TPELIMHHO-KAPCTORLIX KON, & — NOTOKH TPEUIHHHO-
KapPCTOBLIX BOA B 30HAX NOKWILHOH HHTEHCHBHON BAKAPCTORIHHOCTH

Pasrpyska nomsemMHbix Boa pOpMHPYETCA paccpenoTOHEHHO B BHAE
MEAKHX HCTOYHMKOB M CKPBITO Uepe3 pPYyCloBble OTNOXKEHHA WM B
BUAEC KPYNMHOALOUTHBIX HCTOMHHUKOB M CyDAKBANbHBLIX BLEXONOB TPH
HUIHYHH HHTEHCHBHO 3aKapCTOBAHHDBIX 30H,
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295 Hacte I, PopMvpoBaHHe PA3NKYHLIX THROE NOAIEMHLIX BOO

B HHAHEN YACTH CKAOHA PYCIOBOH MNOTOK MNOBEPXHOCTHLIX BOA,
CHOPMHPOBABLLIMACSH B 30HE YACTHMHOM PA3IPY3KH, BBIXOAWT B NOJH-
HY OCHOBHOH (Bonee KpYAHOH) mpPeHbl, B Mpeagnax KOTOPOH TOPHBIC
MOPOILl MOCYT XAPAKTEPH3IO0BATBLLSH BLICOKOH CTEMEHBLIO 2AKAPCTORAH-
HOCTH. [1pH HANHYMH OOpeneIeHHOH PASHOCTH YPOBHEH MOBEPXHOCT-
HLIX BOA NPUTOKI W OCHOBHOHW ApeHBl (POPMUPYETCH 30HA BTOPHYHOIO
normomends (1), ¢ KoTopoid moryr OLITEL CBY3aHBI 3HAUMTENLHBIE
HOTEPH PYCAOBOrO CTOXA WAH aaxe GHOPMUPOBAHHE CYXOOONOR B
HHKHHX [ACTHX A0JMH NPHTOKOB OCHOBHOUN apeHbl. OCHOBHAs 30HA
PA3TPy3KH NOAZEMHBIX ROO CBA3AHU ¢ KPYNHOH apeHoi (1V). TMpu
FIOM TP HATHUHKW B 30HE BTOPUUHOIG MOCAOWEHMST 3HAYHTEALHbIX
MoTepb PYCNOBOro CTOKA HENOCPEACTBEHHO BOMHM3H YCThA NPUTOKA
UACTO (PUKCHPYIOTCH KPYAHOACOMTHLIE MUCTOMHMKI WIH COCpendTo-
UEHHDbIE CYOAKBAILHBIE BbEXONbl NOAEMHBEX BOM. BCE CNyuyan B3aHMO-
AEHCTRBHY MOBEPXHOCTHBIX H TPELWHWHHO-KAPCTOBBIX BOIl, SCTCCTBEHHO,
He HCUCpPNbIRATeH 3ToH oblueill cxemoi. [pu raydoKoM 3aneraHuu
VPOBHH TPEILMHHO-KAPCTOBLIX BOA NPAKTHUYSCKH BECHE MACCHB MOXET
SIBASITLCS 3OHOH MOTACHICHHA, 4 30HOH PA3IPy3kH NMOAZCMHBIX BOA —
ADAMHA OCHOBHOM aApenn (eM. puc. 9.6). Upessnluaiino pacnpocTpa-
HCHHbBIMK ABNSIOTCA CAYUAW BHYTPUOACCESHHOBOTO mepcpacnpeaene-
HH$l CTOKA, KOTAd 30Hbi HHTCHCHBHOM 34KAPCTOBAHHOCTH TEPECeKaloT
PEUHBIE AOAMHBI ¢ PAATHUYHBIMH OTMETKAMH VPOBHI MOBEPXHOCTHBIX
BOA, HECORMAASHHS MOBEPXHOCTHBLIX W TIOA3EMHbIX BOLOPA3ASIOR M
Ap. B peuHbIX AOMHHAX, 3A10XKEHHLIX B 34KAPCTOBAHHbLIX NOPOMAX,
OCODEHHO NPH OTCYTCTBHH HIH MANOH MOLWHOCTH PbIXIbIX PYCIORBIX
OTIOACHHH, YUACTKH NOMOLWEHHA PYCAOBOIQ CTOKA MOMYT ObITh CBH -
Hbl C MOPOTAMH, KPYIIHbIMH NEpeKaTaMu, MeaHIpaMu U ap. (HanHYUKE
PU3HOCTH VPOBHEH 110BePXHOCTHRIX ko). M3Menenus npoHHUaeMocTH
M eMKOCTH BdKAPCTOBAHHBIX NMOPOL HENOCPLICTBEHHO B NTPUPYCIOBON
HACTH AQAHHB (HATHMKE MHTEHCHBHO M C1ad03aKApPCTOBAHHbBIX DIOKOB,
RBIXOMbl I PYCAC HCKAPCTYIOLENXCA TOPHBIX NOPGA M IpP.) B COMETAHHH
C FOMAMU PASCPYIKKM TION3EMHbIX BOA, NOCTYMAIOIUHX C MCAIYDEUb,
HIPCRCITHIOT MHOTOKPATHOC UMCPCIOBAHHC YYHALCTREOLR MOO0WCHMAE K
PA3CPY3KH, BETHUHMHBL KOTOPBIX HepelKO AOCTHTAKOT COTEH NWTPOB WiTH
KyooMmeTpoB & | ¢ Ha | KM pycha.

ABHAEHHE TPYHTORbLIX TPEUIHHHO-KAPCTOBLIX BOA B 00LUEM Cyvae
HANPABASHO OT UeHTPANLHOH YACTH MACCHBA (MEXKAYPeubia) K IpeHM-
PYIOLLHM NMOHHXEHHAM. ONHAKO CTPYKTYpa MOTOKOB TPELUHHHO-KAp-
CTOBBIX RBOA MOKEST ObITH BECbMAa CNOAHOH B CBA3M € HAAWMYHMEM 30H
JOKAABHOH MHTEHCHBHOH 3aKApPCTORAHHOCTH, OMOKOB HAW YU4CTKOB
CNABO3UKAPCTOBAHHLIX [OPOA, XapaKTepoM pacnpefeneHHst KapCTOBbIX
30H B paipesc U T.4. (puc. 9.7).
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Mnaga 9. Mop3zemHbie BOAE B TREWHHOBATLIX W 3aKAPCTOBaHHbIX NOpopax 223

Prc, 07 Cxema POpMHPORANHA NIOTOKORE TPCHLHINO-KAPCTORLIX NOLEMHGIE B0, Gac-

cedrd p. Lersda, dHnapricknil Macous (no M Koxgmime, {975 § — NoToKH nosepx-

HOUTHBIX RO (PVCNORBA CTOK), 7 — [OTOKH TPSHHHHO-KAPCTOREX BOL, 7 — pacxouli,
MY, 4 — YIACTEN NOKUILHOUG HHTCHCHBHOIT NOFAGIEHW NOREPXHOCTHBIX BON

Pazepyska TPRIULHHHO-KAPCTOBBIX BOI OCYLUECTBIHETCH B BHAE MHO-
FOMMCACHHBIX POSHHKOB, B TOM YHCIE Cy0aKBANbHDIX, 4 TAKAE PACCpR-
AOTOUBHHO Yepe3 aANBHANbHBIE, AIOBHANBHO-03EPHDbIE H APYIHE
PHIXJIbIC OTIOKCHHA., MMCHHO ANs YYACTKOB Pa3rpy3ku TpelUHHHO-
KJdPCTORBIX BOMA XAPAKTEPHD KPYMHBIC OAMHOQYHbBIE WAW [PYNNoBHE
BHIXOObl, 1eOHTLI KOTOPBIX MOTYT AOCTHMATL ASCATKOR KYOOMETPOB B
CEKYHIY. Tak, MAKCHMAABHBIH PACXOZ M3BCCTHOIMO KAPCTOBOTG WCTOM-
HUKa Bokatos (PpaHums) B MHOTOBQOHBIC NCPHOAbLl A0CTHIAET E52 M/,
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224 YacTte {l. DOpMHpOBaAHHE Pa3NWYHLIX THMNOB NCA3EMHEIX BOA

NpK CPEAHEroA0BLIX 3HAUeHUAX okono |7 mMY/c; mebuT meTowHuKa
KpacHbiii Ko (Ygumekoe naato) coctasisieT 12—15 m3/¢c B me-
KCHb 1 0o 30 MA/C B MNePpHOdbl HHTCHCUBHOIO BCCCHHETO TTHTAHHWA.

HecMOTPS Ha HANHYKMC MHOMOUHCACHHBLIX, B PAAc CAYYAEB QOCTA-
TOUHO KPYMHLIX HCTOUYHMKOB. POAHHKOEAA Pa3rpyska COCTaBaAeT
OOLIYHO TOABKO 1acTb (MCcHee 509%) CyMMapHOro pacxona, rak Kak oc-
HOBHaA YACTb PA3IPY3IKH TPELWHHHO-KAPCTOBBIX BOA YACTO NPOHCXOINT
HHxe ype3da apeH (IMoazemHblit cTok..., 1964). Mmelolinecs naHHbie
CBHACTENBCTBYXT O TOM, HTO B ITOM CAy4ac H.EﬁHTbl C)’ﬁﬂkﬂﬂ_ﬂbﬂbl}{
KAPCTOBBIX MCTOUYHHKOB MOTYT AOCTHIATHE OECATKOB KYOOMETPOB B
CEKVHIY.

KpynHeie HerouHuku (Gonee 10} n/c), rpynnoeble BLIXOALl, COCPENC-
TOUEHHAs PYCIIOBAsI Pa3rpy3ka TPEWMHHO-KAPCTOBLIX BOA ¢ OOJILLUHMM
CYMMAPHBIMH PacX04aMH MpAKTHYECKH BCErAa SIBASIOTCS MOKaaTenem
HATHUMA JOKANEHBIX 20H HHTEHCHMBHO 3aKAPCTOBAHHLIX TOPHLBIX [10-
POA. PA3MEPBl KOTOPBLIX, NMOJOKEHHE B pa3pese, MPOHHUASMOCTE W
IPYrHe NOKa3arTead MOryT OblTh paiTHYHbIMUA.

I'Ipu rMMApoTr2oNorMYeCkHX HCCAENOBAHHWAX B KAPCTOBRBIX pﬂﬁDHﬂx
KapTUPOBAHHE KPYNHOAEOUTHBIX YUACTKOB Pa3rpy3kd TPeLKWHHO-Kap-
CTOBBIX BOA AAET MPEACTABIEHHE O NOJOKEHHM MECTA BblXoJa 3aKap-
CTOBAHHOH 30HBbI {ITOTOKA NOM3EMHBIX BOO) Ha nosepXHocTb, MHoraa
TAKHE YUACTKH Pasrpy3Kd MOTYT ObITh CBH3aHbl ¢ DAW3KO pacnono-
ACHHBIMH JO0HAMH HHTCHCHUBHOIO MNOMMOWMEHHA [MOBEPXHOCTHDLIX BOII,
BHAHMBIMH TEKTOHHYECKMMH HApPYLIeHWUAMW W ap. OaHako Jawe
HaNpaBheHHe 30HBLI NOKANLHOH HHTEHCHBHON 3aKapcTOBAHHOCTH H ¢
MOAMAKCHHC B MPOCTPAHCTEC MOTYT ObITE BBIABICHBI TONBKO nmpH Npo-
BEACHHM CMEHANbHBIX MCCASA0BAHHIN (DypeHUe, reodiM3HIeCcKHe Me-
TOMbI, 3aMTYCKH TPAcCepoB W Ap.).

Xumuveckuyt cocnias u MUNEPAAU3QUUA TPYHTOBLIX H HErnyOoKo 3a-
NeraloMX HANOPHEBIX TPELWMHHO-KAPCTOBLIX BOA NPAakTHYECKH BCeraa
ONPeaensTiOTCA COCTABOM KApPCTYIOWMXCH TOPHBIX NMOpoa (CAMH W3 oC-
HOBHbLIX MPU3HAKOB A30HAABHOCTH KAPCTOBLIX BOA, cM. ra. 7). Kapbo-
HATHBIC TOPHBIE MOPORL 40 TAYOHH [50—200 M, B OTASABHBIX CAYYaA-
ax 10 S00—800 M, B MHTEHCHBHO PACHAEHEHHBIX TOPHBLIX paiioHax 10
[O00— [50H) s (3aiiper, 1986) conepxar ruapokapboHaTHBIE Kanbilie-
BO-MATHHERBIC BOABI ¢ MUHEpAnTH3aUKen menee 1.0 r/n. CyneparHeie
(FTHIC, AHTHAPHUT) MK KApOOHATHbIE 3drHNCOBAHHBIE NOPOAbLL HENOC-
PEACTBEHHO B BEPXHE 30He CONepXAT CyNWpaTHbIe KATHUHNERBIE ROIbI
¢ MHHepanuzauueil 1o 1,5—3,0 r/n. Bo MHOTHX pailoHaX NOBEpXHOCT-
HOIQ PACTIPOCTPAHEHHA THNC-aHTHMAPHTOBLIX TOAWL AGXE B YCIHOBHAX
H3obToYHOro yBraxHerus1 (Cpeadee [puypanse, Tumano-Ieyopekad
nanTa, OHero-IBUHCKOE MEXAypeybe W Ip.) NPakTHUYECKH OTCYTCTBY-
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CT BEPXHAA 30HA NMPCCHBIX ]'lfUIpDKElpﬁUHHTH blX BOL, HE CHHTAAN MaJTo-
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MOLIHbIX BOOOHOCHLIX TOPU3OHTOB B PLIXTLIX YCTRBEPTHYHBIN OTIO-
KEHNIX (DONOTHLIE, O3CPHO-AEAHMKOBLIE W ADYTHE QTIOKEHHS BHe
YYACTKOB Pa3rPy3KH TMOA3EMHbIX BOJ KOpeHHBbIX nopoa). dake npu
OTHOCHTCIABHO HEI’H}’ﬁDK{)M JameraHi KAPCTYIOLEEMXCS COMAHEIX TOML
¢ HUMH BCErEA CBA3AHblI BHICOKOMHHEPATHIOBAHHLIE BOAL H PacCoiibl
(20 tO0—150 v/ 1 Dos2e) XNOPHAHOIO HATPUEROr0, HATPHERO-KaIHE-
BOrO ¢OCTABA. Boibl HHOFO COCTABA (OTANYHOCO OT THIA KApCTVHOLLIMX-
CH NOPOA) B BepxHeil YACTH pa3pe3a MOryT ObiTh CBSA3aHbI MMaBHbIM
Uﬁpﬂ'}UM C npoucccaiMmH HCApCHHA H KOHTHHCHTANBEHOM 3ACONCHMA,
C YUYACTKAMH pasrpyskn Gonee ThyOOKMX MUHEPATH30BAHHBIX BOX Y
ocoeHHO YacTo ¢ NPoUECcCaMM aHTPONOTEHHONO 3arpsi3HeHHA TPYH-
TOBBLIX BOA (CM. TA. 14),

B ravbokux vacwax paspesa (1500—2000 M 1 DoAcCe) B CBA3M ¢ HA-
AWUYHeM (COXPAHEHHEM) JIErKOpacTBOPMMbIX XJOPHIAHBIX COCAMHE-
HUHA. CeNMMEHTOMEHHBIX NOPOBBIX PACTROPOB W PSKOM APYIMX NPHYHH
KapCTYIOLLHECA TOpPHBLIC TIOPOAbl ODBIMHO CONEPAAT BblCOKOMHHEPA-
JAU30BAHHBLIE NOMI3EMHBIE BOAbl MU paccoinl (a0 100—300 r/n u Goaee)
XAOPHAHOTO HATPHEROIO, HATPHEBO-KAAbLUKMEBOFO COCTABa, 4acTo C
noBbileHHBIMH conepxanuamu 1, Br, B, H,S, CO,, He n ap. Oco-
BCHHO BBICOKAS KOHLUCHTpaLMA pacconos (2o 400—300 r/a W Gosee)
MOKET ObITh XapaKTepHa AN pazpeloB, CNOKEeHHBIX MOIHBIMH TONLLA-
MH {NOTEHLUHATBLHO KApCTVIOWIMXCA) ranoreHHbIX nopol (FTMHHekep,
1966; 3aitues, 1986).

fudpodunamuneckuil peyctim TPEIIHHHO-KAPCTORBLIX BOA B 3aBUCH-
MOCTH OT XapakrTepa 3aKapCcTOBAHHOCTW MACCHBA, YCMOBWI 3aMeraHHsl
MTOAZEMHBIX BOL, (DH3IUKG-reorpadryecKdX veIoBUil U Apyrvx GakTopoB
MOXKeT ObiTh pa3THUHBLIM,. B LEHTPANIBHEIX OTHOCHTENBLHO JTOBLILIEHHbIX
VUHACTEAX MACCHBA MPH 34JcFaHKMKM HENOCPENCTBCHHO ¢ TMNMOBCPXHOCTH
CHABHO 3AKAPCTOBAHHBIX Nopod (I THN pa3ipe3a) U HANMUMK 30H NO-
KATbHOIQ MOFROLLIEHMA FIOBEPXHOCTHBIX BON B APYIHX YYACTKOB MH-
TeHCHUBHOO NMHEMTaHWA aMIVTHTY.AL Kosiebanua YPOBHA PYHTOBLIX BOA
MOTYT AocTHrath 15—20 M. B oTaelibHbLIX cayyasax 50—60 M u Gonee
(puc. 9.8). B cBa3M ¢ BBICOKOH NPOHUUAEMOCTHIO Cpefibl ObICTPLIC
AOOABEMBL VPOBHA B NEpHOIBE MHTCHCHBHOTO TIHTAHMA NOCIE €0 TTpe-
KPALIEHWS CMEHAIOTCH CTONb AKE PE3KMMH CMaJaMK YPOBHS.

Ha OTHOCHUTEIBHO NMOHHXEHHBX PaBHHHHBLIX YYACTKAX TeppHTO-
DHM TIPA 3HAMHTEIBHOH MOLUHOCTH f€PEKPblBAKOIIMX PbIXIBIX OTIO-
KeHHHd (Il u LI Tine pa3pe3a 30HLI a»pauyi) KOAeOaHHA YpOBHS
FPYHMTOBLIX TPCIUMHHO-KAPCTOBbIX BOA B CBA3W € PCTYAHPYIOWCH M-
KOCTBIO PBIVILIX OTAOKEHWI MOI'YT ObITh OTHOCHTEALHO HEOCQNBILIHMH
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WY 12 M PCAKC QOICE). CUICCIBCHHD, TI0 B JABACHMOU L O] MOCTHDBIA
}*’CJ‘IGBHf{ {XHF}HKTEP JAKAPCTOBAHHOCTH, UWHTCHCHBHOCTE NMHTAHMA,
NPUTOK CO CTOPOHBI M AP.) MPOMEKYTOUHBIX CAYYASB PEXMMA YPOB-
HEH KAPCTOBBIX BOJ MOKET ObITh JOCTATOUHO MHOTO.

2926 Yacte Il POPMUMPOBaHUE PAZNHUYHLIX TUNOE NOAISMHLIX BOL

400

-

L

|I|1_—2 [ B4

Puc. 9.8 Xapaktep M3IMEHEHHs YpOBHeH TPEWIHHHO-KAPCTOBBIX KON E Dacceiide
p. Herwna (no M. Komamuwe, 1975 1 — Gypobble CKRAXHKR, udbph — Howmep
CKBUKHHBI H abCOMIOTHAS OTMETKA YCThA, M, 2 — NIOKEHHE YPOBHA TpeLlIHHHO-
KapcTormx Boa Ha 150958, 2 — 10 e na 1504 58, 4 — BenHUUHa ¥AENBHOTO BOO-
nornoweHus {1 MM =1 F/MHH * M NpY HBLTOYHOM Japdennd 10 atd (10 KITa))

Xapakrtep H3MeHeHHs 1eOHTOB KAapcTOBbIX BOLOTIPOABAEHHI Takxe
MOXET ObITh CYLUECTBEHHO pa3THdHBIM (pHC. 9.9). Haunboaee peskue
H 3HAYUTENbHbIE MO AMITIUTYAAM W3IMEHEHHA ACOMTOB XaPaKTePHbI,
Kak mpaBHnG, 1A8 ponHHUKOB, CEA3AHHEIX I0HOH A3PATHH, 3OHOI

NepeMeHHOTO HachiHeHun {cM. DHC. 9.5) WwiH ¢ 6AH3KO DACTOTOXEH -
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HBIMH yIIHLTKElMH HHTEHCUBHOIC ROTJAOWEHUA ROBSPXHOCTHBLIX BOA
(cM. puc. 9.9, 7). Ipy cea3 UCTOUHHKA ¢ 30HON NOCTOAHHOMO HACHI-
weHug (111} M3MeHeHHs ero aedDUTA ONpPelelsoTea KOAeDAHUIMU
YPOBHA KapCTOBbIX BOA (M3MEHEHHEM IPaAHEHTOB MOTOKA Ha AAHHOM
YHACTKE MACCHBA) H, KaK MPABHJIO, NNPOHCKOLAT CO 3HAUUTELHO MEHb-

Masea 9. MopsemHbie BOAb! B TREWWHOBATHIX H 3aKapCTOBAHHBLIX NOPORAax 297

IWHMHA aMnauTyaami {cM. puc. 9.9, 2, 3}. EcTecTBEHHO, YTO H B 3TOM
CAYYAE MPOMEKYTOUMHBIX THIIOB PEXUMA AeOUTOB MOXKET ObITh DOCTa-

TOYHO MHOTD,
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Puc. 99 Xapaktep u3MeteHHA AcOMTOB pOAHMKOB ( /—5) W3 NIANe0I0RCKHX KapOOHAT-

HBX OTACKSHHIT DUCeeHHa SPeaHero Tedehvd p. Yycoroil (Cp. ¥paa). B uncanrene —

AeOHT {1/t HCToMHUKA 067 (1) B NEPNOIE M3KCHMIBHBIX 3HAYCHHH, B 3HameHaTele —
na¥a HaoloIeH R

298 Hacre . @opmMupoBarKe PasfMyHbIX THNOS NOA3EMHLEIX BOR

HimeHeHHs XMMUYECKOro COCTABA, MHHCPpAUMTHMIALUHWY H TCMIICPAaTy-
Pbl TPERIMHHO-KAPCTOBLIX BOA B LISJOM CBA3aHbE ¢ PEXHUMOM YPOBHEN
M AeOGHTOBR MCTOUYHHKOB. Hawbonee 3aMeTHbLIE U3IMEHEHMS W B ITOM
CAYHAC RAPAKTCPHU, KAaK ITpasH.no, 1543 Y4alTROB NORAJTEHOMO MHTCH-
CHBHOTO MHTAHWH KAPCTOBBIX BOA H CNPEACAHITCA TEMMNEPATYPOH
HHPHWALTPYIOMXCA BOA, HATHYHEM W COCTAROM 2arpsi3HCHMS MOBEPX-
HOCTH 2eMAH, TeMMepaTypoil H XMWMHYECKHM COCTABOM PEeUHbIX BOI
OPH MX WHTEHCHBHOM NOrNoweHud M ap. B ryboKux yactax maccH-
BA (30HA MNOCTOSIHHGIO HAcbILeHMs) H Tem OoNee B NMAACTOBLIX YCAO-
BHAX NPH FIyOMHAX 3aneraHusd Ao 230—300 M v Gonee ana TpeliMH-
HO-KAPICTOBbIX BOA O0ObIYHO He XapakTepHbl 3AMCTHBIC H3MCHCHHKA
TEMNEPATYPbI, MUHEPATH3ALMH H XUMHYECKOrD COCTABA.

Bo3MOKHOCTH HCMOAL3OBAHHS TPCLUMHHO-KapPCTOBLIX BOA OMNpene-
JIAKTCA FMEBHEIM 00pa3sOM MX XHMWYECKHUM COCTABOM H NMPOHHLAEMO-
CTHEK) TFOPHEIX MOPRoa, B BEePXHWUX YACTHX MACCHROB KHPGOHHTHI::IX nmo-
pOA, a Takke B MAACTOBBIX YCAOBHAX NPH MAVOMHAX 3aAeraHusa 1o
150--200 M (pexe ©0e€) MPH HANHYHM HHTEHCUBHO 3AKapCTOBAHHBIX
30H H VHACTKOB BO3MOXHO (POPpMHPOBAHHE KPYHHbIX MECTOPOAICHMM
NPECHEEX NMOA3EMHBIX BOO MPOMBILLICHHOTO THIMA C MPOH3BOAMTETb-
HOCThEO M0 100—300 Totc. M3 /cyT u Bonee. B rayBokux HacTax rugpo-
reoJOrMUecKoro pazpesa ¢ 3aKapcTOBAHHBIMM NOPOAAMMH HepeakKo
CRA3AHE! MECTOPOXICHHMH MHUHCSPpAALHBIX, [TPOMBILLNEHHEIX, Pke TCP-
MANbHBIX TPELIHMHHO-KAPCTOBLIX Bon {cM. 1n. 14, 15). Tlpuuem u B
ITOM CAYYAE HAAWYME 3aKapCTOBAHHLIX 30H ONpeacnfaeT HEpeaKo 3Ha-
YHTENbHbIE ACOWTH ECTECTBEHHBLIX BOACITPOABACHHHA {MUHEPAIbHbBIC H
TCPMATbHBIE MCTOYHHMKW) HAW OOCTATOYHO BLICOKYK) MPOH3BOIWTENb-
HOCTE CKBIKMH JAKE NPH OTHOCHTENMbHO Qonbloux rmyOHHax 3aiera-
HHA IKCIAVATHPYEMbIX MHTEPBANOB paspesa.

C 33RAPCTOBAHHBLIMH MOPOIAMH Pa3THMYHOIO BOIPACTA MOCYT ObLITh

e N I N S /= ey [
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LEBHIMIHDD MOV TUPOAACTHATH LW SHDIA MCRUTLACMBIA {UUKCH TR, SLULY

M ap.). Kak npaBuao, B BePXHCH YaCTH paspesa 1S MECTOPOXAcHHI
ITATCG THHA XapakTcphHa ‘-[pC3BbI'4&f1HG CAoAHAA THAPpOIHHaMHYCCKaRA
0OCTAHOBKA H BO3MOXHOCTbH (MOPMHPOBAHMS 3HAYMTETbHBIX (A0 5—10
Thlc. M*/4 1 Gonee) OPUTOKOB B ropHbLIe BbIpaboTku. [Ipu 3ToM npo-
[HO3 BOOOMPHTOKOB HA CTAAUH pa3BelKH W JaKe IKCIIYATALMK Méec-
TD[}O)K,HEHHﬁ HBAAeTCH BECBMA CNOAKHBEIM B CBA3H £ ]JEBKOH C’[C)H.ITBTPEI-
HHOHHOW HEOAHOPOAHOCTLIO 33KAPCTOBAHHLIX NOPCA, pasMUHbIMH
YCJOBUAMM MX CBA3H C MOBEPXHOCTHBIMK BOJAMU, PE3KHMH M3MEHE-
HHIMH PACXOA0B BO BPSCMCHUW W ap.

Mnaea 9. MoazemHbie BOALI 8 TPEWWHOBATLIX M 3AKAPCTOBAHHLIX Noponax 229

Bonpocw k caase 9

I. Xapaxmepubie munsi mpeuiitHHBIX NOGIeMIbIX §00.

2. Yetrosusn sasecanus W HOPMUPOBGHUS CPYHINOBBIX 600 30HbI 3K 30-

SEHHOU MPEULHOSARIOCY.

Tpetqunno-enasnote g00s 30H MEKMORUYECKUX HAPVINCHI.

4. [Mpusunse hopmuposanin GuAbMPARUOHHON HEOOHOPOOHOCHU Kap-

CHIVICULIXCA COPHYX ROPOQ.

Tudpodunamuueckas 0HATBHOCIIS KAPCHIOBO20 MACCHEQ.

6. Ocobernocmu opMUposanis MUMAaNUR W PazePyiKu MpeuiHHo-
Kapcmoesix 6od.

1. Biaumodeticmaue mpetiiiiHo-Kapomossix 600 ¢ NORPXHOCHIHBIMI
B00aMU.

8. TUOPOOURAMUMECKUI [ 2UOPOXUMHMECK LN PEICUM RIPeUILURHO-KAD-
CIIO8bIX 600.

L
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Jactn OCHOBBI

PETMOHAJIBHOU
TMAIPOTEOQJOIMH

PerioHanbHas rHAporeonorna SBASTCA PAMISNOM THAPOreOJOri -
YECKOW HayKH, M3YYAKILHM 3AKOHOMEPHOCTH pACNpPOCTPAHCHHMA H
(POpPMUPOBAHUS, A TAKKE NMPODAEMbl HCIONb30BAHHA NOA3SMHBIX BOI
B Mpeacriax KOHKPeTHbIX TEPPHTOPHIL, BbIAENCHHBIX B COOTBETCTBHM C
OTPEACACHHBIM MPHHUMIIOM {KOHTHHEHTBL, F€OJOMMYECKHE CTPYKTY-
Pbl, AAMWHHCTPATHBHbBIE €1HHHLLL K Ap.}. OCHOBOH perHOHANbHOI
FMAPOreoNOrHH HRNSETCH NPEACTARIEHHE O CUAPOCOIOZUMECKOM PALIOHE
{PETHOHE), MOA KOTOPbIM CACOyeT MOHWUMATE IAeMeRm HOOEMHON cuo-
pocepbt (TPEXMEPHOE NPOCTPAHCTBO), OPOHUYMEHHbIT eCIECHIGEHHHMU
HODO2EONOHHECKUME SPARUNAMU DA3HO20 Miung, ¢ eOURBIAME VCAOBUAM
GopMuposania nodzeMHbIx 800.

B haHHOM CAYUae NOHATHE “paHoH” {PErHcH) HCRONBYETCA Kak 00obleHHoe Ha-
IBHHE TEKCOHOMIICCKHY ¢OHHHLL PAHOHMPORAHHA Be30THOCHUTENBHO HX panca ([THH-
Hekep, 1983), MpH rHAPOTCONONHISCKOM PAHOHHPOBAHHH B 30BHCHMOCTH OT €ro Co-
AcpaaHna vosmacinmata paGor OGMYHO HCNRABIVETCH PSlil TUKCOHOMHUCCKHX E0HHHLL
"VYACTOK . "padion” . "ofIacTR”. “TIPOBHHLIMAT H T4, (0T MCUKHX — K DONee KPYMHbLIM}.

'I—I 4
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LIV LEPL VY UAJILDAIYIY FLA2FIAa™CEFIng 1 FLAPOUT LGOIV FIMLL RS AV rv-

POBAHHE NOAPA3NENIETCH HA obiyee, NPH KOTOPOM MPOM3BOMIMTCS Bbl-
AeNeHUe €CTECTBEHHO-HCTOPHUECKHX THIPOTEOJOTHUECKHX PAHOHOB M
creuuaibioe (CTICLHANH3IHPOBAHHOEC), OPUEHTHPOBAHHOE HAa pellicHHE
OMNPERCNSHHOrO Kpyra riaBHblM OGPA30M NPHKNAIHLIX 33034 (HHKH-
™MH, 1969),

B HacToslee BpeMs OCHOBHBIM MPHHUMIIOM ODUIErO THIAPOreoio-
FTHYECKOIO PaMOHHPOBAHHMS KPYITHBIX TEPPUTOPHIE ABILETCH CHIDYK -
MV PRO-2UOPOcCOAOUHEcK il IPHHLLHN, pa3padoTaHHLIA COBETCKHMH
rmaporeonoramu M.M. Bacunbepckum (1937}, M.K. 3aiiuesbim (1945),
HU.K. 3aituessiv, H M. Toactuxuubem (1963, 1971), T'.H. KaMeHCKUM
(1957), A.M. OpunsHukoBEM (1952), E.B. MNuHnHekepom (1966) u ap.
B ¢cOOTBeTCTBHKM ¢ 3THUM NMPHHUHNOM B KAYECTBE [HMAPOTEONOTHYECKOTO
palioHa paccMaTPUBAETCst (BBIACNHETCA) ONMPEACNCHHBIA CRIPYKIMYPHO-
2COMDCUMCCK I FCMEHM 3eMHON Kopbf (HECKONLKO CTPVKTYPHBIX 30¢-

Fnaga 19, ApreavaHckue BaccefHs! NNATHORMEHHOIO THNA 231

MEHTOB), 4 B KaAJYeCTES MpaH¥ll THIAPOTSONMOTHYECKHX pai—iOHDB pac-
CMaTPHBAKOTCA PAIMMHDBIC TUIILT CHIPYKIMYDHO-MEKMORIMECKIX SPaHiy,

Hecmotps Ha Hekotopble pasavunsa (M.K. 3aiiues. 'H. Kamen-
ckuit, b.H. Kynenun, H.A. Mapuuoer, H.H. Torctuxun u ap.) npu
HCTIOABIOBAHMH MPHHUWNA CTPYKTYPHO-THAPOTECIOTHYECKOIO paio-
HUPOBAHMS, BCerna O00CHOBBIBAETCA HEOOXOMIHMOCTE BbLAENEHHSA TPeX
OCHOEBHEIX THIMODR CTPYKTYPHO-THAPOrCONOIrHUECKHX paif[ouos 1 nopAan-
ka (Kamenckuit, 1957). 1} apmesuanckux daccettnog nirampopmentoan
mina (CHHEKAN3bI, KPagBhie MPOrudbl K AP.} WK apinte3uaxckux odia-
cmeit, BHIAGNMEMBIX B FPEHHLAX KPYMHLIX CTPYKTYPHbLIX 2ASMEHTOB
nnathopM — NAMT, 2) cuOpoeeciOcUYecKUX MACCHeos, TIPLACTABIAND-
WX ¢oboit NOARATHIL NIATHOPMEHHOIO THNA ¢ BLIXOAOM Ha MOBEPX-
HOCTB APEBHUX 0DPA30OBAHMNA KpucTANTUyecKoro GwHIAMeHTa (LLIHTHI,
MACCHBBE, KpsikH); 3) ckraduamerx obiacmeil BHYTPHNIATQOPMEHHOIO
HAK FEOCHHKAHHANBHOTO THITa (puc. 10.1),

ﬂpu BblAgcMmeHHWH THIPDOreONoOrHy4eckHx pﬂﬁDHGB HA OCHOBE CTPVK-
TYPHO-THAPOTEOAQrHUYECKOTO APWHUHNA IPaHHUbB CMEXHBIX PaHOHOB
B MMAPOIHHAMMUYECKOM OTHOLUCHHMW YAKE BCErO ABNANOTCH VCIOGHbLML,
MNOCKONBKY uepes HUX BO3MOXKHO MEXCTPYKTYPHOE BlauMoseicTBHe
NOTOKOB MNOA3EMHBIX BOA ¢MekHBLIX paiioHoB (puc. 10.1). Takum 06-
PA3OM, FUAPOreONOrHUECKHI PANOH, BbLUICASHHbBIH B COOTBETCTBHH CO
CTPYKTYPHLIM MPHHUKMOM, NpakTHUeCKH HMKONA HE MOKET pac-
CMATPHBATLCA B KAYECTBE H30NHPOBAHHOMO GanaHCORO-THEPOAMHAMM-
HYECKOID 3MEMEHTA NOAZEMHOI ruapocdeppl, 4TO HeyaOBHO NpH Npo-

RENeHMU DHTA TUANOEQIaGrnUeckux Mcenenonrannit. B crazn ¢ atum
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{B H. Kyﬂenuﬁ H.A. Mapuuoa b.K Tep.neumm W ap.) oﬁmee FHJZI-
POreoJOrHYECKOe paHOHHPOBAHHE YaCcTO NPOBOAWTCS TAKXKE Ha OCHOBE
MCTIONB3OBAHMS * THAPONOrMYECKOro  (MpaBibHee — OantaHcoBo-THI-
POAHHAMUWYECKOTG} [IPUHUMMA ¢ BblACJEHHUEM NOTOKOB NMOA3EMHbIX
BOA, DacceiiHOB MOA3EMHOIO CTOKA N NeOrMIAPOINHAMHYECKHX CHCTEM,
MO0 KOTODbIMH CHSAVET TIOHUMATh 2uOpasaidecky obocodiennsie Hac-
Celitbi CMOKA ¢ oBuus HAnpaglenuem (HANPABNICHHAMY) deudceHus no-
GELXHOCTHROX U HOO3EMHBIX 6’0(}, ﬂﬂp-ﬁ’dt’ﬂﬂﬂfb!.-‘li’ FIOAOMCHHEM OCHOBHOCO
dastica openuposantn. UpaHULAMH TEOTHAPOAHHAMHUYECKHY CHCTEM
B 3TOM CAyYae ABAAKOTCA OCHOBHBIE (KOHTHMHEHTAbHbIC, PErHOHATb-
HblC) BOOOPA3Nebl NOTOKOB MNMOAZCMHDBIX BOA H pCXke — OPCHBE.

Mpy o6uweM ruaporeonoruYeckoM PanoHUPOBAHWHY TNaBHBIM OO-
PalOM [PYHTOBBLIX M HEFMYOGOKO 3aN€ratoLIHX NMOA3EMHEBIX BOH ApPYCHX
THTIOB B KAYCCTBC OCHOBHEBIX KJIBCCHC])HKHLIHOHHHX NpH3IHAKOEB YacTo
MCMOAB3VETCH TAaKKE KOMILIEKC PH3INKO-reorpapmueckux rnokaszare-
NeH. KNAMAT TEPPUTOPHH (0cankH, KO3IPPHULMEHTLL YBAAKHEHUA,
TemMnepaTtypb}, peaved U ap. Hanbonee nmonHo pasznmuns dHIHMKO-
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CEBEPHBIW

Mnaea 10. Apreanasckue DaccelHsl NnaThopMenHero Twna 233

reorpaurueckmx YCAOBHIA YUMTBIBAIOTCS NPH O00CHOBAHHY CXEM LUM-
POTHON 30HANTBHOCTH IMPYHTOBBIX BOL {CM. 4. 7). B yacTHOCTU. B cxe-
Me 3oHambHOCTH O.K. JlaHre BbLAEAWMA TPH NMPOBMHUHH TPYHTOBbBIX
BOI; TYMHIHBIX 00AaCTEH, MHOTONSTHEH MEP3AOTBI KU apHAHBIX 0DIAC-
Tei {cM. puc. 7.9). Cneumndmka GHIMKO-TeorpadMyecKix yeaosui
ABYX MOCTCOHMX I'IpOBHHLlHﬁ — € HAMHYHCM MHOMCACTHCMEPGTBIX MO-
pod (KPMOAWTOIOHED) W apMAHbLIX TEPPUTOPHH ¢ PE3KO HEI0CTATOMHBIM
YBIOKHEHHEM — OMNpeRefisaeT CYLeCTBEHHBIE O0CODEHHOCTH YCIOBMI
pacnpOCTpPAOHEHHA HNOA3CMHBIN BOO, HX [.'JEFHOHEU'[]JHOﬁ JAJHHAMHEKH H
THAPOTEOXUMMH, B OT/HUME OT NPOBHHUUH TVMHAHBIX 0DacTed ¢
JOCTATOUYHBIM H H30LITOYHBIM YBAAKHEHHEM, BHE 30HbI Pacrpoctpa-
HCHHA MHOTOASTHEMEPIALIX OOPOA.

Puc. 101 Cxema rraporeoiorvyeckord paloHHpoBaHK TeppiTopHH Pocchnn n pana
CONPENENkBLIX MOCYNSpCTE ( Jaimea, 9861

I — apreamanckie Gacceinbl (ODNACTHY H MY HOMEPL, 2 — HOPOTrenIOrHYCCKHE MaccH-

Bbl M CKAAMATLEE OBACTH; J — KpynHuHE MEexropabe Gacceiiw; 4 — rpaHyus rHopo-

[EQUOMHUCCKHMX 00AACTEN, 5§ — IPaHALbLL apleduaHeknx Gaceyon. ApTezHanckune ofnac-

™. | — Medopekas: Bl — BoctouHo-Esponeickal; Il — Yepuomaopoko- KacnHickas;
IV — Apano-Kacnuickas, V — bamaw-Anakoiaeckan; VI — 3anaano-Cubupekan;
VIl — Boctouno-Chivperas: VIIL — Hno-HMaavrnpekan: EX — TleRAHHCKO-ARzabIp-
rina  AnsTmonmauceus Gacesiern o nananva | Mavanerd- 1 — Tl mvnmamesraie
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]i —_ l_lpHE-d..'lTHHLKHH [T, — MockoBckmi; Il — CepepoaBHHCKHIH; b, - Tayeim-
cum (Cypeko-Xoneperuii), [, — Benopyecko- .ﬂnmucmii (apFesnadeki coon); 1l

BopoHeReruit (APTCIMAHCKME CROa); [y ¢11',—117,) — Boare-Ypaasckwi; 1, (111,—
11%,) — Honeuxko-AHenpopcko- Mpunarckan cuctema Bacceinor; |, — bpectcrni;
Ity — Bonumo-Nosoawckmit: 1), — Mpeaxapnateknid; 1L, - TpHYEpHOMOPCKHI;
M, — Asoso-KyGanckuwia: 111, — Tepcro-Kacrimhckni; IV — MNpukacnHicKkHii;
IV, — Yeroprokuit, 1V, — Cp(_J.HLI'lpHKdLHHHLKHH v, — Tvaencmm {-G\M}leph-
liHCKuH) IV, — Cupupmm,mu IV, — Typraiicikuii IV — My-Capricyrickni; 1V

Eananm-ﬂpwe:-lcmm (K4 Ho- KdLﬂHI"LhHH} v, — ID)KHO-Ba.rmamcmn V., — A.ru-
xoasekui: VI (VI —VI' ) — Janaanoe- Cuﬁlipamm VI (VIL—VIY) — M pHRapeKHii;
VI, — AHHm "leﬂucnﬁ Vi1, — Awyrceni; VI, — Twlyccmm V11, — Onenek-
cmm VI, — KoTy#ckHI; VIE — MATAHTCKMIL 1HII — OMoinCKHI: ’*v.rI]I‘2 — nbea-
KOHCKHE, "v’l[l — Hlﬂ{anHﬂ.nrup(,um VIR, — (lmncxmi VI, — CpeaHekoIbIMeKuit.
Vi, —Arlaselh.mm X, — nEHA(HHChHH I, Amumpumn THAPCTEONOTHYECKHE
mplm CKN234AThie ﬂﬁnafm | — Bantuiickan: 2 — Vepauckan, 3 — Boctouno-Kap-

NATCkaA; 4 — Kpbivckas; 5 — Kaskaickas (54 — BoasllexkaBka3ckad; 5§ — Maiokas-
kazckad), 6 — Tuwmanckan; 7 — Ypairwcekaa: 8 — Manretunaxckas; 9 — Tyakeipekas;
) — Konetnarckaa; |l — bonsweBanxanckas: 12 — EeHTPARbHOKBISBIIKYMUK A,
15 — Tads-Whansckan, 130 — Nasuapekas: 14 — DaxyHrapo-baxamekan; 15 — Cepepo-
KazuxcraHckas; 16 — Ywiin-TapSaramaiickas; 17 — PynHo-Antaiickan: 18 — Arimae-
Casthckas;, 19 — Ewnucedickan; 20 — Toimmpekan; 21 — AHabapckan; 22 — Cerepoie-
vensckan; 23 — Natosmckas; 24 — badkankckan: 25 — Amanckaa: 26 — Jadaikaneckan;
Y7 — Naypekas: 28 — Cranopau; 29 — ,ﬁ.mypc:- bypeiHckaa: 30 — CHxOTI-ANMHBCKAY:
I — Xadkaicran:, 32 — Caxanmbckast, 33 — Oxorckast; 34 — Bepxouto-Konasimexas:
353 — Hogocubupoxux octpopoe; 36 — Tpukcaemo-Ouosorckas: 37 — Yyeorekan; I8 —
Oxorcko-Yykotckan; 39 — Kopsaxekaa, 40 — 3anaavo-Kamuatckas; 41 — BocToyHo-
Kamrarckan: 42 — Kypunnekas: 43 — Hopoemenueran

234 Hacts lil. OCHOBL) PErHCHANBHOHW MMOPOreonoru

Faaea 10

APTE3UWAHCKME BACCEHHBI
[NIATOOPMEHHOI'O THIIA

MHonatue “apresvaHckui GacceH” B KJIACCHYESCKOM CMbiCNe ABNA-
¢TCH ODWENPHHATBHIM B POCCHIACKON TMAPOrCONOTHMYECKON ANTEPATY-
pe. ACHBVUECTb 3TOMQ MNOHATHAS ONPaBIAHHA, TAK KaK OHO Onpencasct
CTPYKTYPHO-TCONOrHUECKYD TIPHPOAY OOBLEKTA, YCAOBHA 3aNeraHHA H
THNB! MOA3EMHBIX BOA, OCHOBHBIE 4YEpThl PErHOHABHOM AMHAMHKH
TOA3EMHLIX BOA B KTACCHYECKOM NPEACTABACHHH, A TAKXKE 00LWIHe 3aKO-
HOMEPHOCTH H3MEHEHUS MUX XUMUUECKOro COCTABA U MHHEPATHIAlWK.

Hexoma M3 reonorHuecKol W raporeoIorMYeckoi CylHOCTH obvek-
Ta NO4 apmestancram Oaccelirom CAEIYET NOHUMATh eduH)10 2e0cUOPOOL -
HAMUHeCK Y cucrmemy (MacTh CHCTEMDI), HPOCHIPARCIIGEHHO CEAIAHHYVIC
CO CHIPYKMYPHO-IMEKMORUMECK M IAEMEHINOM, GePXHUE HNANC (ITAXKH)
O OC0 npedcmaemen PRGN ROAQCOITECOHHN LT CJECI&OC}MCJFDI{H-
POGAHHBIX RPCUMPHCCITIGEHHD OCATOUHBIX HOPOOQ, COOCPICAUEX MEHCAIAC-
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Mopanok apre3HaHCKHX OacceiiHOB NPH HX COMOAMMHEHHH ONpe-
nenqeTess mopsiakoM reoruipoanHaAMUUYeCKOH CHCTeMbl H TIOPAAKOM
TEKTOHHYECKOW CTPYKTYpbl. THN 0ACCElHA — THUNOM CTPYKTYPHI, Tak
Kak HMEHHO THN TEKTOHHUYECKOH CTPYKTYphL ONPeaetneT He TOALKO
pazMepsl OacceriHa (A.M. OBUYHHHHKOB), HO H TeoJIOrHYeCcKoe CTpoe-
HHE €0 paspesia, Yr0 00YCNOBAHMBAET CYLUSCTBEHHD Pa3AH4YHbLIC VCAO-
BUA (POPMUPOBAHHS APTEIUAHCKUX BOA B BACCeHAX pazHOro TUMA.

[Tox apre3naHcKUMH OacceitHaMK niaTgopMeHHOIO THRA caenveT
NOHHMaTb 0ACCEHHBI, CBAJAHHLIE C OTPHUATEABHBIMH CTPYKTYpPaMH
nnathopM (MAHTbI, CHHEKAMW3EI), MPEeAropHbIMH MporubaMu KW Kpae-
BbIMHM CHHEKJIM3aMHW. BelaeneHue B Kayecree eIHMHOTO THRa dacceit-
HOB, CBA3IHHBIXY B JAHHOM CITydae OO CTPYKTYPAMBA DAazaAHYHOIO THNA,
OTIPARAAHO PAAOM ODLUMX 3aKOHOMEPHOCTEH CTPOCHHA TeONOTHUECKOTO
paspesa, onNpencnsioliHX OCHOBHBIC YCIOBHS 3aAcTaHva W PErHoHaNb-
H¥K AHHAMHEY MOA3CMHDBIX BOI.

Cmpyxmypa u cmpoenue apmesnanckux 0accelinoe. Apre3HaHcKne
DacceHHbl IBASOTCA OCHOBHBLIMH CTPYKTYPHO-THADOICOMOrHYECKHMH
H1eMCHTAMH KOHTHHCHTAJNBHEIX l'lJIaT(l)O[JM., JaH{MaAd NPAKTHYHECKH
BCE MAOWIAAM CNAQLIHONO PacnpOCTPAHCHHA OTJOKCHUH OCATOYHOM)
gyexaa {cMm. puc. 10.1). Ha nepudepru naargopm, B 001aCTH POPMH-
POBAHUA TNMEPHKPATOHHBLIX ONMYCKANWH, TMAOWAAM €O CIHIOMHBIM pac-
NPOCTPAHEHUEM OTNOKEHUA OCATCUMHOrO MeXa BLIXOASAT 33 [peaesbl
COOCTBEHHO NNAT(ROPMBI B OONACTh NEPEIOBHIX OPCTrHOCB CMEXHOH
[EOCHHKAUHANBHOH CHCTEMBI.

Maea 10. ApreanaHckne daccenH NNaTHOPMEHHOro TUNA 235

BHyTpeHHHI CTPYKTYPHBIH MNaH 3THX 301eMEHTOB ONPCACIACTCH Mo-
JIOXKEHHEM K pa3BUTHEM Bones MeNKKX OpM. K KOTOPbIM B Mpenenax
ApeBHHX NNATPOpM MOMYT ObITh OTHECeHb! CBO/Abl, Banbl {MeraBaibl),
JAOKQIbHbBIE NOOHATHA, KYNONa, & TAKAKC pa3fcTJARLLIME HX ACNKCCHA
{BREANHBI, Nporubel u ap.).

[Mpu ruaporeoOrHyeckKOM H3YUEHAH MTATGOPMEHHBIX TEPPUTOPHIA
OTHOKCHNA QCATOMHOIO HMeXna pPAacCMaTpHBAKOTCA KAK COBOKYMHOCTE
reOhUNBTPALIHOHHBIX CPEI C 20A0SHHECKH VROPAOOHEHHOU CAOUCIOU
neodnopodiocmsro. BepTHkanbHaa cloncTas (NaacTosas) HEOAHOPOI-
HOCTE MO MACIUTAOY W XapakTepy €€ NposiBICHUA ARIACTCH OCHOBHbIM
(HaHBoONee OOWKM) CBOHCTRBOM pazpela ocanouHore Yyexna. Mpupoaa
3TOM HEOOHOPOIAHOCTH FEHETHUECKH 0DVCI0BIEHA HCTOpHEH (hopMHpo-
BAHHWA TOpHBIX Mopon OoCanoMHOIS “exad, OHa HMECT pE‘FHUHaﬂthIH
XAPAKTEDP, COXPAHAACH HA NAQLAAH B COTHH THICAY H MHIIHOHB] KBaa-

PATHLIX KHJIOMETPOB, B 001aCTH Hanbonee DﬁLIJHDH blx CTPYKTYPHLLX
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AMEMZHTOB KOHTHHCHTAIEHLIX I'IJ'IEiT'EIJDpM — [IJIKHT,

[MposBaeHHS CAOHCTOR HEOAHOPOAHOCTH XAPAKTEPHLI 4719 IKOOro
YUACTKA PACNPOCTPAHEHNS: OTAOKEHHUH OCANOYHOTO YeX1a — H TPaKTH-
YECKH BCErAa MOFYT DACCMATPUBATLECS KAK JeRI02UUECKH YHOPAOOHEHHbIC
{cTpaTurpachwueckas MAK AUTONOTO-(paunalibHAS YNIOPAIOUSHHOCTD).
Macwta® HeoAHOPOAHOCTH, T.€. NIPEIC/Abl HIMEHEHUH (DUAETPALHUOH-
HBIX CBOWCTB B BEPTHUKAMGHOM pa3pese (AnA CMEXHBIX CITOESB}, MOXKET
AOCTUIATh HecKoabKUX nopankos (10°—107% m/cyT). YuacTku v 30HBI
C PE3KUMH HApYIUIEHHIMH CIOUMCTOH HEOAHOPOAHOCTH TIOPOA UYeXNa
{(JiMHeAHas WA DAOKOBAA HEOAHOPOAHOCTL), B NPeAEiax BCEIO paspesa
WK eTO KPYIMHOTG 3MeMEeHTA, MOIMVT ObITh CBRE3aHbE IMARHBIM 0DDA3OM
TOMBLKG C OMpeaeeHHbIMH CTPYKTYDHBIMH 30HAMH, OTACNbHBIMH CTPYK-
TYpaMH, TeKTOHHYECKUMH HApyWEeHHAMK. B cpaBHEHMMW ¢ obleit
NIOLALLID PACNPOCTPAHSHHA NOPOd YexXia TAaKHe YUACTKH BCeraa sB-
JAAKOTCA JTOKANBHBIMH.

Mpy paccMOTPEHHM OCALOYHOIY 4YeXNa KPYMHLIX CTPYKTYPHEIX
INEMEHTOB NMAATHOPMBI B KAUECTBE MPEXMEPHOI0 2COA0UUECKO20 Meld
HaHOO/Mee CYWECTBEHHBIMHM NOKA3aTeNAMH ABISIOTCS INEeOMETpHYECKas
dopMa M 3aKOHOMEPHOCTH BHYTpeHHero ¢TpocHHUA. Tliowaak Henps:-
PLIBHOTO PACnpOCTPaHEHHA OTAOKEHHH OCAOMHOrND uexiia B npeaenax
KPYOHBIX CTPYKTYPHBEIX 3JTEMEHTOB MAaTgOpM. B rpaHHLax KOTOPEHIX
BLIAENAIOTCA apTe3HaHCcKue obnacti W Bacceitnwl | nopsaka, wamena-
etcst B HuTeppane # - {104—108) km? npu Mamerennn obLLel MOLLHOCTH
pazpesa mpakTideckd o1 0 ao 15—20 kM, HanwBonee pacrnpoctpaHeHHBIM
B TIpeeaax KpyMHBIX MJHT TEppUTOpPHUU POCCHH ABIAETCA MHTEpBan
MOLLHOCTH OTROXKeHWI yexna 1000—4000 m.

2136 Yacts lIl. OcHOBBI PErHOHANBHOW MMAPOreNNOrMK

Kak cneaver w3 onpeiefieHHa, OCHOBHOH OCOBCHHOCTDIO CTPOSHUA
pazpe3a ApTE3MaHCKOro DACCEIHa ABAYETCA HAIMYKE CAOUCTBIX TOALL
CAADOANCTOUMPOBAHHBIX, MPEUMYLUECTBEHHO OCAAOYHbLIX (PEXKEe BY/Ka-
HOTEHHO-OCALOYHBIX W BYTKAHOMCHHAIX) MOPOA pavTHYHOTO I'eHe3ca W
coctapa. B ceasm ¢ 3THM paspes DacceiHa BCEraa MpeAcYaBaneT COoboM
MHOGOKpamuoe depedoeanite CTPATHOULNPOBAHHbBIX THAPOFECAOTHYE-
CKHX 3NEMEHTOR, B KAYECTRE KOTOPLIX PACCMATPHRAWDTCI BOAOHOCHKIE
CNOH, TOPH30HTLI, KOMILICKCHl, pekKe BOAOHOCHBIE CEpHH, A4 TAKKE OT-
HOCHTEABHO CTAGOMPOHHLAEMBIE BOJOYITOPHLIE CIIOH, MNACTBI W TOLLH
TOPHLIX NMOopoa (M. 1. 6).

Kpome poiacieHust COOCTBEHHO #00OROCHBIX IACMEHTOR (FOPU3OHT,
KOMOAEKC H AP.) NpY pacyAcHCHMY pazpcia facceltHa BO MHOTMX
CAYUAAX HAWOOJIRE BAXKHBIM ABISACTCA ONpeAeAcHUe NOMOKEHHS pe-
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TMOHAABHO pacnpoCTpaHeHHbIX W OTHOCHTENLHO BbLACDKAHHBIX Ciid-
Banporuudaemsrx (BOAOYITODHBIX) PA3ACIOB, H3IOMHPYIOUIHX CMENXHDLIE
AAEMEHTL! THIAPOICOTOrH4eCKOoro pa3peia. MMeHHO HAMHYME Takux
PazIeNoB ABMSIETCH NPUUHHON, a (PHKCUPYEMbBIC PA3AMYUA TbE3OMETPH-
UYECKHX HANOPOER, COCTABL M MHHepanu3auMK Noa3emMHbLIX BOd M T.1. —
CICACTBHEM FHHDDHHHHMH‘IECKDH DHROSLL[EHHDCT'H CMEXHBIX BOTO-
HOCHEIX %IEMEHTOR THAPOICOAOTHYECCKOIO pa3peia (CM. ri. 9,‘l+

[MpeacTapnteHns o CTPOEHUM U TUNAX CNABONPOHHUAEMEIX Cpel
OCAJAOYHOTIO Hexna aprel3HaHCKHX CTPYKTYR I'[JIEITEIJO[JM A HACTOALLIETO
BpeMeHKU pazpaboTalbl ¢1aGo. B TO Xe BpeMA HA OCHOBAHWH aHanW3ia
HUMEIoWErocH hakKTHYECKOro MaTepuana MOXHO chopMyIHPOBaTh ABa
NEPUHLIHITHATLHC BAAHBIX NMOTOXEHHA.

|. B paspese ocasoqHblX OTAOKEHHH apTe3NaHCKUX CTPYKTYp ILAT-
(POPMEHHOTO THITA RPAKTHUYECKH OTCYTCTBYIOT CKONBKO-HUOYAL M-
POKO BbLIEPAAHHBIE MO [VICWAIHW CI10H W TOALLK AOCOAIOITHO RERPOHL-
HaeMbixX TOPHBEX MOPOL.

iTo wsciitses  npeactasieHuam (AW Cunun-bekuypun, J1.C. Cokonos,
E B Iunnexep v ap.), B KavecThe a0COMIGTHO HETIPOHHIKEMBIX CPEd MOIYT paccMar-
PUBATLCH TOMLKD COMSHBE NAACTHL B KOTOPLIX £1arojapd UX NNACTHYHHOCTH PH Bhi-
COKHX HABICHHSX OTCYTCTBYIOT YCTOBHA IMH COXPAHEHMA MOPHCTUCTH M OTKPBITOK
TP U HMOBRITOCTH. OiHAK) i 3eCs OTHOCHTEREHAA NMPOHAHASMOCTE  MOMKET HHTE CRY-
WHO ¢ 3OHAMH (DALKAJIBHOTO JAMSLICHUA CONSH HMAM ¢ TEKTOHHYCCKHUMAM PazpbiBaMH
COCETHLTY  IVTACTOR.

2. Bce MBI ]"EOCDHJ]I::-TDEHEHDHH]:[X cpel OoCanOvyHOro yexiaa npu
ONpeneNeHHOM CTPOCHHKM H Y¥CNOBHAX 3a/ieraHisd (yﬂ.ﬂﬂTHEHHﬁ‘, Le-
MCHTALMA) MOCYT PacCMATPHBATHCHA KaK CAadonpoHAILIACMbIC,

Ecan B KavecTae npcacna OTHOCHTENBHOH CJ'I&EID]'IDOHHL[,EE‘MDGTH
OPHHEHMATL BEAMUMHY, HUXE KOTOpPOH NMOpodkl pacCMATPHBAKOTCS
{M.K. Kasunko} kak “nmoaykoanektopul” — 0,01 mxm (=1072 m/cyr),
TO PE3YAbTaThl OnpeAeieHHa TIPOHHUACMOCTH IO KEPHOBOMY MaTepHa-
JY NMOKAILINRAKYT, YTO NPIKTHYCCKH AO0BIE THME Mopod 4exaa, EpomMe

Tnaea 10. ApTeanaHckue BacceHbl NAATHOPMENHOIo TUNA 237

HEKOTOPLIX CeNHMeHTAUHOH HD-(bﬂUHﬂ.ﬂbelX cpen BRhICOKOH AePRFY -
HOM NOPHCTOCTBID), MONYT XAPakTepH3OBaThCA MOAOOHBIMH HAK Donee
HH3KHMH BeTHYHHAMK NPOHHUAeMOCTH (Bcesonoxkckui, 1983).

[MpH rHApOreonorHYeCcKoOM pacuwieHeHWH pa3pesa dacceiiHa B UeAoM
HAWOONee BAXHBbIM ABISETCH BBIACAECHHE MOILHBIX PErHOHANBHO pac-
NPOCTPAHEHHLIX CAAGONIPOHHLUASMBIX Pa3ieNOB (TOALL), RONOKEHME
KCGTOPBIX ONpeleifeT BblaeieHHe Hanbodee KpymHBIX crpaThHduKauu-
OHHBIX 3NEMEHTOB pPaspesa (CM. M. 6), HA3BIBAEMbBIX cHOPOCERTOUHECKL-
Mit IMAHWCAMU.

BuineneHue B xauyeCTRe CAMOCTOATENLHON KPYMHOH elWMHHUBL OCA-
AOUHOTO MeXNAa THANOFENNOTUULCKOrD 3TAXA {anved) ONDaRIAHO TeM .

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu...
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YTO 3TAX PACCMATPHBAETCH HC TONBKO Kak CTpaTndJuKaunDHHbm HO
M KaK THAPOIHHAMMHMECKMH 3JIeMEHT, 3aHUMAKIWKHA onpeaeeHHOe
[OJGKEHHE B paspese apTe3HaHcKoro daccerHa. [pn 3T0M OCHOBHBIM
FIOKA3ATENIEM BbLOC/ICHHMS THAPOTEOAOTHYECKOIO FTaXa SABMISTCA €AMH-
CTBO TTPOLIECCOB PETHOHANLHOH THAPOAMHAMHMKH NOA3CMHBIX BOI B
CHCTEeMe OTHOCHTENBHO H3OAUPOBAHHBIX BOIOHOCHbLIX FOPH3IOHTOB H
KOMOACKCOB, O0bEeHHACMbBIX B IMAPOrconornyeckkil atak. B kave-
CcTBe OOWIEro MoKasaTend, onpeicAdiolIETe PECHOHATLHYEK) THHAMHKY
MOM3EMHEIX BOA 3ITAXKA, PACCMATPHBAKOTCH XAPAKTEP H CTENCHb CBA3ZM
MOA3ZEMHBIX BOA ¢ COBPEMEHHOH NOBECPXHOCTLIY, SBRAAKLIEHCH Bepx-
Heil rHAPaBAWMECKON TpaHuueit BacceiHa. B kauecTBe rpaHML cMex-
HblX THAPOTEOAOIHMUECKHX 3TAXKEH — MNOAGKEHHE PETHOHANBHBIX CNA-
BONPOHULACMbIX *pa3aenoB’”, ONpPeActAKMHY PALTHYHYIO CTeTeHb
W3CASUMH MHTEPBAJIOB pa3pe3a OT MOBEPXHOCTU BacceilHa. B aToM
cayuae npH N00O0H MOLWIHOCTH W CTPOCHMY Pa3pe3a uyexia B apTe3M-
AHCKOM GacceHHEe MOKET ObIThb BbLACIEHO HE BOMee UYEeThIpeX HAPOTEO-
JIOTMYECKHX STAKCH, XAPaKTePH3VIOLLHXCA ONPEASASHHbIMH PATHUHI-
MH PETHOHATLHOW AMHAMKMKH DOA3EMHBIX BOA.

Hlepewitt cmpyxmypro-cudpoceorocurecicuit amaxc (apyc) Gacceiina
BELIETAETCH B TOH YacTH paspesa, B Apeaenax KoTopoid ruapasitHue-
CKas CBH3b C COBPeMEHHONW NOBEPXHOCTBIO GaccelHa Ha BCEH MuioilanM
PacMpOCTPAHEHHA COOTBETCTBYIOUIHN BOLIOROCHLIX TOPH3OHTOB (KOM-
NACKCOB} ABMSIETCA OCHOBHBIM (DAKTOPOM, OMNpPeleasioluM CTPYKTYPY
NOTOKOB MNOA3ICMHbIX BOA.

Bauvanne BepxHel rMAPOAHMHAMMYECKOH FpaHMUBLl 00YCIOBAMBAET
QOPMHUPORAHHE “MECTHBIX  NOTOKOB NOAIEMHBIX BOM, TECHO CBS3AHHBIX
C COBPEMEHHLIM PelbeiPOM TEPPUTOPHH ((HOPMUPOBAHHE NOA3ZEMHOID
CTOKA M BOZOOOMeHA mo cxeMe A.H. Maruera).

HrxHed rpauuei 3Taxa sARndeTes ¢TpaTurpaduHyeckas rpaHu-
13, COOTBETCTRYIOUIAA MOMOKEHHID KPOBMW MEPBOH OT MOBEPXHOCTH
PErHOHANBHO BLLASPXAHHOM CTAabONMPOHMLIASMON ToALLM DacceiiHa.

238 Yacre il OCHOBLI PErMOHANLHOH FMAPOrEONOrHK

Bmopoi cmpyxmypro-cudpoceosocuseckui 3maxe O0bEIHHACT BOLO-
HOCHbBIE KOMILICKCE a3pcid, NOAZMHDLIC BOALI KOTOPbLIX HMCHKT T'Hi-
PABNTHYECKYIO CBA3b ¢ COBPEMCHHONW MOBEPXHOCTRIO TONMLKO Ha nepude-
PUH CTPYKTYPBE M CBOJAX MOKANLHBLIX MOAHATHIA BHYTPEHHeH obiacty, a
Ha 0oablIed YacTH BacceiiHa M30NMPOBAHBLT OT NOBEPXHOCTH PErHOHANbL-
HO BBIACPKAHHBIMH CAABOMPOHUUAEMBIMH TIOPOAAMUH 3HAYMHUTE/ILHOH
MOUIHOCTH.

MonoGHbI XapakTep CBA3H C BEPXHEH THAPaBAWYECKOH TpaHMUSH

DACCeHA obve IORTMEAST DONMUDORAHUE HADYAY & MEeCTHRIM NBMkKe-
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu... 250/464
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HHEM {KpdeBaH 30H4) oﬁmechyxTyprm PEFHOHANBHBIX TIOTOKOB
NOI3EMHBIX BOM.

Tpemult cmpyKmypHO-2040pO2EOA02HHECK Il MaXe UeXa BKIKUaeT
BOJOQHOCHBIE MOPH30HTE M KOMILIEKCE!, HE HMEKLUE THAPABAHYECKOH
CBH3IH C COBPEMEHHOWM MOBEPXHOCTbIO Daccelina. BepxHel rpaHMucii
3TaX ABAACTCH CTPATUINPAQMYECKAA rpaHKLUd, COOTBETCTBYIOWAN NOO-
ACHHIO KPOBJIH PEMMOHANBHO BBIACPKAHHOH CNabdOMpoHMUAEMOR Tan-
M, KOTOPAS OTHOCHTEABHO H30AUPYET ero OT BbILIENESKALUIHX KHTep-
BANOB Pa3pesa, UMEKLHX THAPABAWYECKYIO CBSI3b ¢ MOBEPNHOCTBLIO
DacceiiHa, OTCYTCTBHE OTKPBLITOH CBA3HM C NOBSPXHOCTLIO Ha BCCH MAO-
WAAH PACNPOCTPAHCHHUA OTIOXKEHHUH HMXKHCIO ITLKA MPHBOANAT K TOMY.,
4YTO OCHOBHBIM (PAKTOPOM (POPMHPOBAHUS MOACMHOMO CTOKA ARISETCS
I1eCh 3AMPYOHEHHas (8536 ¢ NOA3IEMHLIMH BOIAMH BEPXHHMX ITAXKEH
H Nopod (GYHIAMEHTA, OCYILUECTBIIAIOLLAACA MO NOKAMLHBLIM 30HAM ¢
MOBBLILICHHOH BEPTHKANBHONW NPOHUUACMOCTBIO paipesa (K > K}, a
TAKXC NepepacnpencieHHe TUIACTOBbIX NABIEHHA N0A BO3ACHCTBHEM
PA3IHYHBIX 3HIOTEHHbIX MPOLCCCOB.

B KauccTBe uemeepmoco CHPYKMYPHO-CUOPOSLOA0ZUHECK OO IMANCA
QacceiiHa YCITOBHO MOXET pacCMATPHBAaThEA (PYHIAMEHT apTe3HAHCKOH
CTPYKTYPHI, BhIASAAEMOH HA OCHOBE PEe3KOro PAMVIMYHA CTPOSHHA W
CBOMCTE reoprIbTPALLHOHHON Cpeab.

JNns onHOTHAHBLIX (FPaHYAOMETPHUA, MHHCPANOTHUSCKHA COCTap
H Bp.) TOPHBLIX TOPOL UEHTPAALHbIX PAiOHOB CIPYKTYPE XADAKTEPHO
NOCTENEHHOE YMEHBILEHNE NPOHHUAEMOCTH € YBEJIMYEHHEM [JIYOHHD
WX 3A1eraH1A, CBAZAHHOC € YMEHBLICHHEM BO3IeHCTBHA 3K30MCHHDIX
(haKTOopOB, a4 TAKX¢ YCHIEHUEM POSH NPOUECCOB YIMAOTHEHHS W ue-
MEHTALLHH.

Ha ¢oHe obiueperdioHanbHOTO CHUXeHHS (PMILTPALHOHHOH npo-
HHLAEMOCTH TIOPOA 4eXNa B HAMPABICHHH OT NEPUPEPHH K TIEHTPY
0acceitHa M C YBEAWYEHHEM TAYOHH 3aneraHus OTYETAMBO NpPOsBAA-
oTes 3akoHoMepHooTH HI—IH u Gonee BBICOKHX TMOPSAAKOB, CBA3aH-
HbIE ¢ RHYTPEHHMWM CTPYKTYPHbIM naaHom OacceiiHa. HanbBonee Gna-
FOMPHATHLIE YCIOBHA (DOPMHPOBAHWA NOKAMBHBIX YYAaCTKOB M 30H C
OTHOCHTEABHO MAOBbLIWEHHOH MPOHUUAEMOCTbHIO {NIPOBOIHMOCTDIO)

Fnasa 10. ApTesanckue DACCEANB NNaTGOPMEHHOTO THNA 239

NopoA UeXnNa XapakTEpHbl A5 CBOAOB M NEPEKAMHANBHBIX YaCTEH No-
NOKHMTENBHBIX CTPYKTYP pasHblX NOPAAKOB B CBA3H ¢ BO3IMOXHBIM
30eCh (PAUMATBHBIM 3aMElIeHHEeM CAA0ONPOHULEEMEIX TIOPOL, Pa3BU-
THEM HHTEHCHUBHOW COCKIANMATOH TPELUMMHOBATOCTH, HUIHYHEM IPEB-
HHUX PA3MbIBOR, MalleOKapeTa U ap.

fbawupmanue aPMEUAHCKIX sod 33KOHDMEDHOCTH thopMupoBaAHHUS

—_————— —_ - o R ———eem e e e
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MNOAGCMHBX BOA B APICIHAHCKHX QACCCHHAX TR HPOPMCHHOIO THIA
ONPEASNsIOTCA MHOTHMH (PakTopaMM, Cpeidl KOTOPbIX BAXHEHLWWUMH
ApnsioTCA opMa H pasmepbl DaccelHa, BHYTPEHHUH CTPYKTYPHbBIN
TaH, CTPOSHHE ¥ MOLWIHOCTE pa3pesa, TUMbl BOAOBMEILAIOIUMX NOpoa
u ap. OaHako B OGLUEM CAYYAE OCHOBHDBIE HKOHOMCPHOCTH (hopMit-
POBAHUA PETMOHANTBHOW AHHAMUKH DOOA3EMHbIX BOX, HX XHMHYECKOrO
COCTABA W MUHEPANM3ALMH NPEXAE BCEro CBA3aHbI € TéM, K KAKOMY
THIPOreONOrHIeCKOoMyY ITAXY pazpe’a DacceHHA OTHOCHTCH JaHHBIN
BOAOHOCHbLIH FOPUZOHT {KOMNASKC).

Flepesiit cudpoceosoctiveckil 3maxe dacceiina. Kak yxe ObIno ykaza-
HO BBIWE, K HEMY OTHOCHTCSH CHCTEMA OTHOCHUTENBHO WAGAHPOBAHHBIX
ApYr OT ApYra BOMNOHOCHDBIX [OPH3OHTOB MU KOMMIEKCOB {(N1acToBRas
CUCTEMA), B KOTOPbIX (DOPMUHPYIOTCS MECTHbIE TIOTOKH MOA3ZEMHbIX BOM,
CBA3AHHbIE ¢ pensedoM W ruaporpadueil coBpeMeHHOH MOBEPXHOCTH
paccerHa (puc. 10.2). O0L1aA MOWHOCTL NEPBOFO 3TAXa B 3aBHUCH-
MOCTH OT CTPOEHHH TMIPOTEONOTHUECKOMD pa3pesa U3MEHASTCH 00bIY-
HO B nipenenax 200—3500 m, pexe Donee.

MuTaHue MeXNACTOBbLIX MON3EMHBIX BOA OCYIHECTBNSIETCA HEMOC-
PEACTBEHHO 3a ¢YeT WHEPUABTPALWK ATMOCHEPHBIX OCANKOB HA YYAcCT-
Kax OTKPHITBIX BbIXOAOB NAACTOB HA NMOBEPXHOCTh (CTPYKTYPHLIE BbIXO-
Abl, CKAOHBLI MEXAVPEUHH, BEICOKHME Teppachl KPYMHBIX pPeuHblX J0JHH
N Ap.), @ TAKKE 33 CHET HUCKOAAWEH (DHALTPAUKH N3 BbILLIECACKALLINX
FrOpH30HTOB paspeda (PHUALTPaALMA [0 THAPOTECNOTHYECKHM OKHAM B
cnabonpoHuLaeMblx MAacTax W nepetekaHue). B 3aBucuMocTn ot
KAHMATHUYECKHX YCIAOBUH, CTPOEHMWA pa3zpes’d W THIOB BOJOBMELLAID-
LLMX NOpon cpedHUe CYMMApHBIE BEIHUMHHBI MHUTAHMA MEKNTACTOBBIX
ROA MEPBOTO 3Taxa H3MeHswTCA O 0,1—0.3 a/¢c-KM? B 30Hax He-
AOCTATOYHOrO yRaaxHeHua no 1.,0—2.0 — B 30HAX YMEPSHHOMO H W3-
BHTOUHOTO YRTakHeHHs W a0 3,0—35,0 n/c- km? » Gomee Ha yacTKax,
ra¢ paspe3 BEPXHETO 3TAXA NPEACTABTEH BbICOKOMPOHMUAEMLIMH M0-
pPOaaMH (KpYNMHO- W PYOO3EPHKHCTBIC NECKH, TANEYHHKH, HHTEHCUBHO
3aKapeToBanHbie nopoabl) (MoazeMubiit ctok..., 1982), Ognako ans
KOAKPCTHBIX ¥YYHACTKOB TNACTOBLIX CHCTCM B 3dBHCHUMOCTH OT pacnipe-
AENEHWS (DUABTPALMOHHBIX NAPAMETPOB BONOHOCHBIX M ciabonponu-
HAaeMbIX TMOPOA YAENbHBIE BENHUMHHBI MUTAHMH MEXTACTOBLIX BOA HA
OTHOCHTCILHO KOPOTKHX paCcCTOAHHAX MOMYT MCHATBCA B NPpEeacAax
I—I1 nopaakos w Gonee {puc. 10, 3).

240 YacTe lIl. OcHOEE! pernonantHOHW rHAPROTeoRorUM
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FPue, 112 CxeMa NBCIOMCTPHUECKOH HOREPXHOCTH MCAMAACTOROIO (NATLOUEH-I0UEHC-
RO} BOAOHOCHONO TOPUOHTY 10AHOA 1acTH Toboakekoro Gaceeiidn {(Sananno-CuGup-
CRAA @PTEIHUHCKAY ODURICTRY. [ — TPAHHLUDI PACHPOCTPAHCHHA OTAMKCHHE NwicoueH-
FNEHOBOTO TOPHIOHTR. 2 — tpanii ToboneCkoro Dacceiina; J — THAPONIoRLesL,
HHPL — B¢, OTMETEH MLEIOMCTPHYCCKONe VPOBHS MEKMIACTOBLIX BON, 4 — TO KC
HO APEANAOKCHUIO, J — YUACTKH {IOBEPXHOCTHOIO {OTKPLITOIO) PACnpOCTPaHEHHH
BOAGHOUHBIX OTJRKCHHI DATe0UeH-301IEHOROTO TOPHIOHTA, ¢ — HANPABJEHUA ABH-
ACHHS MEEMIACTORMY BOA

CT[}OEHHE HbEEDMETpH'—IBCKDH NOBEPXHOCTH MOHKNTACTOBRLIX TOpH-
JOHTOB MEPBOTO THAPOTEOAONHYECKOro ITAXA ONPeASAAST Oo0WYIO
CTPYKTYPY MOTOKOB M10A3¢MHBbIX BOA (cM, pue, 10L2). MakcHMaabHBIe
OTMETKH MNbE30OMETPHUECKOH NOBEPXHOCTH XAPAKTEPHLI A0A LUEHT-
PAABHBIX MPHNOIHATBIX YACTEH MEXIYPeYHbIX NMPOCTPAHCTB, KOTOPBIS
PACCMATPHBANTCA B KAYCCTBRL OCHOBHLBIX o0AACTEH MHTAHHA MeXK-
NIACTORBLIX BOA. OnHAKO B ©ANaHCOBOM CMbICAE OCHOBHBIE YYACTKH
MTHTAHHA MEXTNACTOBBIX BOMI ¢ AHOMAMBHO BbICOKHMM VASABHbIMU
BEAMUHHAMM NUTAHUWA ualile BCEro NMPUHypPOUYeHBl He K LIEHTPAMNbHbIM
YacTaM MEXAYPeUHBIX MPOCTPAHCTB, A K JIOKA/IbHBIM YUACTKAM BbIXO-
04 MAacToB HA NOBEPXHOCTL (CKNOHLL MeXAYPeUnii, BLICOKWE Teppachl

Fnaea 10. ApTesnanckue BacceitHel NNaThopMEeHHOro Tuna 241

KPYIHBLIX PEYHBIX ACAHH W AP} H K YYACTKAM C HUTHYHEM “FHAPOreo-
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JOTHYECKUX OKOH”, ONpPEACNAKUHY CYHISCTBOBAHKE OTKDPBITOH M-
PABAHYECKOM CRAZH ICMSHTOR IAACTOBOH CHCTEMDBI, B COOTBCTCTBHM
C paCnpEeaSACHMEM HANoPOB B KANKIAOM BOOAOHOCHOM TOPH3OHTE {KOM-
NAEKCE) NMepBoro 3taxa QopMHPYIOTCA NOTOKW MEXITAZCTOBLIX BOA.
HanpapIcHHbIC OT OTHOCHTEALHO NPHNOAHATLIN YHACTKOB TCPPHTOPHH
K APEHHPYIOULMM 3PO3HOHHBIM MOHHAKEHHAM (NOHWAKEHHBIM ¥YacT-
Kam). CpeaHHe 3HAYCHWAS [PAAWEHTOB MAACTOBBIX MOTOKOB H3IMEHS-
oTca B apeacaax 0,01—0.0G001 (cm. puc. 10.2).

Pairpy3ka MeXMIacTOBbIX BOA OCYUISCTBINETCS MNPEeHMYILECTBEHHO
MPH BOCXOASALWEH (DUABTPALMH B TPYHTOBBIA BOAOHOCHbBIA MOPHU30HT U
Hepes HEre B ruaporpahHueckylo ¢etTh TEPPUTOPHN (PeliHble AONHHBI,
O3EPHbIE KOTAOBHHDBI, 3aDONOUYEHHDBIE HH3MEHHOCTH, COAOHYAKOBHIE
MOHMAECHHH W aAp.}). B OTAENBHBIX CAYVHASX HA CKIOHAX IPOIMOHHBIX
Bpe30B, B OOpPTAX TEKTOHWUYECKWX BRAAHH H APYIHX NOHHMKEHHUAX
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Puc. 1031 COxeMa pacrpeacheHisl BEAMMME COGBPCMCHHOTO TTHTAHHH MEXTTIACTOBBIX

BOL Lepporo 3TAHA ToGoneckoro GacCeiHd (NaneoUCH-3IUCHOBBIH BOLOHOCHBIH TOpH-

JOHTY. F — IPaHHLbI PacutTHOTO YMACTRA, 2 — KOHTYP APEBHEH BOUCHOROH ADMHHB!.

Beasttititinl COBPEMEHHOTO HHTAHHH MEXKINACTOBRIX Bod: F — aedee 0.1 4 — 0.1—=0,5:

F— 05=30 nfe-kmls 6 — UCHTP pacueTHOID BIOKa. 1Lihpy — BETHUMHA NHTAHHS

AOM3EMHBIX BOA (/0 KMYY, 7 — TO e, nHdipa — BeTUUHHA PasIpyskH MERINTICTORM X
ROA {13/C - kM)
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(POPMHPYIOTCA OTKPbIThIE BHIXOALI (WCTOUHMKH)} TPYHTOBHIX W, peKe,
MEXKMNACTOBLIX BOA, OIHAKO PE3VJIbTAThl KOMUYECTBEHHLIX OLEHOK
{IlonzeMHbIl cTOK..., 1983. W 4p.) NOKa3bIBAIOT, YTO B VCAOBHAX ap-
Te3MAHCKAX DaccehnoB maatdopm o0beM pPOIHHKOBOTO CTOKa (MC-
TOUHMKH) 0ObIYHO cocTaBasieT meHee [0% cyMMmapHOil pasrpysky
noaleMHbiX Boa [ ruaAporeotOrHYECKOro 3TiKa.,

[Tonoxernne O0AACTEN NMMTAHMA HA BO3BBIWICHHBIX YYacTKax Tep-
PUTOPHI W DA3MPY3KH (B MOHUXKCHUAX peabeda) onpeaenser oblLyrO
CRCMY (bOpMHpGBHHHH MECTHLIX TIOTOKOB MEpBOTo rHiporconorHYvc-
CKOrQ 3tmaxa Daccerna {(cm. pue. 8.3). B GanaHce KaxIore 37€MeHTa
NMAACTOBOM CHCTEMBl HA BO3BLILLIEHHLIX YUACTKAX TEPPHUTOPHH MHTa-
HHE, nmocTynakxllee M3 BHIIUSALKAWSTO FOPH3IOHTA, PACXOoayeTedA Ha
(QOpMUPOBAHHME NJACTOBOFO TIOTOKA M Pa3srpy3kH B HUXEASKALUHMH
3NEeMEHT pa3pe3a, KOTopasi APOUCXOAMT MyTeM GUHIBTPALMH MO THAPO-
“TEONOTHUECKHM OKHAM™ WIM NepeTeKaHWeM uepez cnabonpoHnLaeMble
nacTul. Ha MOHMAKSHHBIX YUACTKAX penkedha cymMapHas pasTpy3ka
(GopMHUpYeTCH 32 CYeT NPUTOKA MO MNACTY U PACcXoaa, NOCTYNAKILETO
H3 HUKENEKAMEro Y1eMeHTa pa3peia, B TOM UMCIe 34 CUET BOCXOOs-
weH (pUIBTPALKMH H3 BOAOHOCHBIX TOPU3OHTOB H KOMILIEKCOB BTOPOro
FHAPOre0I0THYECKOIO ITAXKA.

Doprmuposanne XuUMH4@CK020 cocmagd MeXMIACTORbIX BOM MEPBOro
[MAPOTEQNOTHYECKOrO 3TaXa ONpelefseTcd rJaBHbIM 00pazoM npo-
LHeccaMH BbILLIENAYHBAHMSA H cMelleHUs (¢M, 1A, 4, 8). B ¢BAZM C 0OT-
HOCHTENLHO HeBONLUION MOLUHOCTRRY PA3Pe3a U HAAUYMEM YYACTKOR
OTKPBITOMO MHTAHHS H PA3rPy3KH MEXMINACTOBLIX BOA B OTAOKEHHAX
NEPBOrO 3TaxKa (POPMUPYIOTCA NPEHUMYLIECTBEHHO MpecHble (MeHee
| r/n) NoazeMHLIE ROALI FTHAPOKAPBOHATHONY HAM CYILATHO-THMAPO-
kapOoHarHoro coctapa. @opmMupoBaHUe 30ech HOMee MUHEPAIH3OBAH-
HbIX BOM CYABPATHONO, CYALDATHO-XAOPHAHOMNG H XNOPHAHOMO COCTABRA
MOXKET BbITh CBA3AHO: |) ¢ HATMYKMEM {COXPAHEHMEM) NEerkKOpPACTROPH-
MbIX SO, H Cl COCIMHEHHA B BOAOHOCHBLIX U CIADOMPOHNLIAEMEBIX NOPO-
Jax paspesa NepBoro 3Taxa (TMNC-aHTHAPWUTOBLIE WAM 3ACHNCOBAHHbIE
TONUIH., COBPEMEHHBIC H BEPXHEUCTBEPTHUHBIE MOPCKHE OTIOXKEHHA,
0ONeC JpeBHHE CIa0OMPOHMIIAEMBIC NOPOAbLI MOPCKONO TeHe3uca U ap.);
2) € NpPOUECCAMH KOHTHHEHTAIBHOIO 3aCOJIEHUH TPYHTOBbLIX BO1 H
MOopoa 30Hbl azpauki (ApUIHbLIC TEPPUTOPHH), 3) C MPHTOKOM BhICO-
KOMHHEPANHIOBAHHBIX MOA3EMHbLIX BOO H3 HUXENeXkKalIWX 3NeMeHTOB
paspesa (YHaCTKH pasipy3KH MOA3EMHbIX BOA BTOPOIO 3TAxXA), 4) ¢ npo-
HECCAMH AHTPOMOTEHHOrO 3arpia3HEHHS FPYHTOBLIX BOO H uyepe3 HHX
BEPXHHX MEKITACTOBbIX MOPH3CHTOB.

B panonax yMEpPeHHOIO N H30BITOYHOIO YEAAKHEHHA € GONbLINMH
yAe/IbHBIMH RCJIHYMHAMH MHTAHHA MEXKITACTOBbLIX BOA HaHOo/ee Gna-
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FOMPUATHEL YCIAO0BHA AJHTENBHOMNO COXPAHCHHA NETKOPpACTBOPHMMELX
coeanHenuit (SG,, Cl), xapakrepHble Anf HHXHEH 4acTH pa3pesd
[EPBOT0 3TAXKA, HE BCKPLITOH COBPEMEHHOH WIH APEBHSH PO3HEN.
B cBa3M ¢ 3THM B HUKHEH YACTH paipeza Nepeoro Itaxa 4HacTo ¢}0[J-
MUPYIOTCH THIPOKAPOOHATHO-CYNb(aTHbIC U CYA(PATHBIE BOALI C MH-
Hepanmusauden 1,5—3,0 r/n1 1 donee. B ToM Ccaydae, KOrma HHAXHAA
YACTh Pazpesa 3Taka WK NOACTHIAKWAA chadompoHMUaeMast Toama
NPeICTARICHA COASHOCHBIMH HAM HHTEHCHBHC 3ACOAEHHBIMMK NOPOAAMH
(Mpuypanbe, AHrapo-JIGHCKHA PErvHOH W Ap.}., HENMOCPSACTBEHHO B
BOMOHOCHLIX TOPU3OHTAX NEPBOr0 HTAXKA MOTYT (hOPMUPOBATHCA BhICO-
KOMHHCDAMH30BAHHBIC XJOPHAHLIE BOAL M pacconbl {M = 50—I100 r/n
K 6oace). B psae cavwaes ¢ 2TUM MOTYT ObITh CBs3aHBl 0OpPA30OBAHHC
KYMOJOB MMUHEPATH30BAHHBIX BOA HA YUACTKAX WHTEHCUBHOW pasrpys-
KH, BbIXOAB CONEHBIX MCTOYHMKOB, 3aCOACHHE CKBAXKHH, KCNAYUTH-
PYIOLEMX BEPXHME BONOHOCHBIC NOPHIOHTLI, W Ap.

Bmopoir cudpoceosocuveckuti maxc DacceliHA oOBRAMHACT CHCTEMY
BOJOHOCHBIX TOPH30HTOB, HMEIOWMX CBH3L C COBPEMEHHOH MoBEPX-
HOCTBIY HA NMEPHGEpHH CTPYKTYPbl (NOTHATHIX BHYTpeHHENR 08AaCTH)
U H30AMPOBAHHBIX OT Hee MOLUHBIMH TOALWAMH ¢NAbONPOoHULAEMbIX
Mopod B Npeaenax BHYTPeHHeH obnacTH GacceiiHa. B 3TMX ycnoBHAX
OCHOBHON OOLEM COBPEMEHHOIO NMUTAHMST MEXILIACTOBBIX B opMupy-
€TCA HA OTHOCHMTENBHO RMPHNOLHSTHIX YUACTKax nepHdepuy dacceiiha,
4 TAKXKE HA MPHICTAOWEM CKACHE COCEAHEro CTPYKTYPHO-THAPOrco-
JIOTMYECKOTO PAROHA.

B npenenax nepuchep COOCTBEHHO DACCEHHA, HA3bIBACMON sxyMi-
PeHHel ODIGeMbrO RUMGHUS, TTHTAHHE MEANNACTOBLIX BOA OCYLUSCTRAA-
eTCH MHPUIBTPALMEH aTMOCRPHBIX OCAIKOB B MECTaX BbIXOOA ITacToB
Hd MOBEPXHOCTh W HUCXOAMICH (DUIBTPAUHEH yepel pasaensiowHe
chadonpoHuuaemMbie nopoabl. [UTaHHe CO CTOPOHBLI BBLIXOAA NOPOA
¢dyHOaMeHTa HA NMOBCPXHOCTE HAM €O CKAOHOB CKTaguaroro obpamne-
HHA QaccelHa (opMHpYeTCa 3a CUET NPUTOKA TPeLMHHO-TPYHTOBbLIX
BOA, TPELWMHHHO-KXHAbHBLIX BOA 30H TEKTOHHUECKMX HAPYLUEHWH, 30H
HHTCHCHBHOH FAKAPCTOBAHHOCTH ¥ Ap. B cooTBeTCTBHMM ¢ DTHM CKAO-
HBl OBpaMieHHsa (B oOLIEM Cnvyae 10 OCHOBHOMO BOAOPAZIENd MO-
BEPXHOCTHOTO CTOKA) PAcCMATPHBAKOTCH B KAUYSCTBE TAK Ha3blBa&MOH
GHEIHHER 0TAACMIL RUMAHER APTE3HAHCKHX Bod (pHe. 10.4).

YacTbh nomeMHbIX BoA, OPMUPYIOWHXCS B MPeacaax BHELUHeR H
BHYTpcHHel o0nacTedl NUTAHMA, pasTpykaeTcsd B MECTHYH THAporpa-
PHUSCKYIO CeTh TeppHTOPHH, @ 4acTb GOpMHPYET TakK Ha3LIBaEMEBI
“rRyGoKHI” apTe3uaHckHil cToK (KyaennH, 1960). B CcoOTBETCTBHH C
KlaccHueckMMH npeactasteHuamMu (A WM. CuinH-bekuypuu, A.M. Ob-
YHHHHEKOE H ,Elp.}* B OTRAO:KEHHAX BTOPOro rHIporeoJOorHUSCROMD ITaka
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Pee, 4 TpHBUHNMABHAE cXesa BOPMEPOBAHHA NOTOKCE NOARMHEY POI B kpe-
BOH MACTH APTEIMAHCKOM DACCEHHA MAAT(POPMEHHONO THNA;
{ — cHCTEMEI MEXOIACTOREIX ropuiodTol [ 1 H ruaporsonorniueckux ataxeil Dacceii-
Hil, 2 = CHBONPOIMLAEMBIE PA3ISTSHOLLNE TOAWH, F — Noposbl odpaMaeHna Y (pyi-
AdMOHTE, 4 - Hi'lllp;lB,l'I{‘.Hl-l!nl JBHAMEHMS NOAZCAHLIX BOO [ ATAR, 5 — TPE’I.LI.I-IHHI:-IX B0
ofpasMiae s 6 — 11 THAPOreONOrHULCKONY FTaka: 7 — HAMNPARICHAS 3ATPYAHEHHOR
CYDREPTHRILHON PrAsTpailHe Mepes ClaGoNpoHHUACMEIE NOPonbl; & — TpaHHLbL H
HOM2PA THAPOTEQNOIMYECKHX JTaAed; ¥ — maHMEL M HOMCPA THAPGAHHAMHYECKHX 30H

POPMUPYIOTCH pecuoHAIbHEe NOTOKKW [AYOOKUX APTe3HEHCKMX BOA,
HANPABASHHBIE OT KpaeBblX 001aCTEl MUTAHMI K UEHTPANbHBIM NO-
MPYKCHHBIM paroHaM DacceHHa M daace K pPerHOHaidbHbIM O0NacTIM
PA3IPY3KK, B KAYECTBE KOTOPLIX OObIYHO PACCMATPHBAIOTCA BRnadlHbI
COBPEMEHHBIX MOPEH H KPYNMHBIE BHYTPHKOHTUHEHTANBHBIC BOICCME
(nNpeanonaraeMas NpoOTAXKEHHOCTE MOTOKOB B 3TOM C/1y4ae COCTABIACT
COTHH., 4 MHOTAA H ThICAYH KHAOMeTpoB). OIHAKO KOIHYECTBEH-
Hble JAHHbIE, TIOJTYYEHHbIE B Nnocsieanee spema (B.A. Becesonoxkcknit,
B.H. d0OHKH), CBHAETENBCTBYIOT O TOM, YTO NPEICTABISHHSA O TAK Ha-
3bIBAEMbIX PETHOHATBHBEX MOTOKAX APTE3HAHCKHX BOMA IHAYUTEABHO
ApeyBEAWUCHBL. B DONBHIMHCTBE CMy4acs pacnpeac/icHHe pacXoaoB
MEXMAACTOBLIX BOX B OTNOKEHWAX BTOPOrO TMAPOrecNOrHYeCKOro
ITUKA MOKET OBLITE OXAPAKTEPHIOBAHO KPHBON, MPHUBEAEHHON Ha
puc. 10.5. OOwMi BUA KPHBOH M3MEHEHMA Pacxona MO3BOASAET Bblie-
AUTE B MOTOKE NOAIEMHBIX BOS BTOPOTO 3TaXa TPH XapakTepHbie I'vi-

NOAKHAMPUeCKHe obmacti: | — kpaervidy oONACTL NUTAHUA. e U3-
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MCHCHHE pPacxons onpcacanctcs 4epSloBaHHEM YHaCTKROoB NMHTAHKA
MECTHOM PA3rpy3kH MON3EMHbIX BOA: 2 — KPUeBYID OOAACTb PA3IPy3Ku
MEKIMACTOBbIX BOA BTOPOrO 3TAXA, B NPEASAAX KOTOPOM MPONUCXOANT
PEIKOC COKPALUSHHE pacxona MAacTOBbIX MOTORKOB 34 CYET BOCXONs-
WeH (BUITLTPALIMK HANOPHBIX BOA B BOAOHOCHBIE FOPHU3OHTHI OEPBOIO
ITAKa H Janee B PYHTOBbIE H [OBEPXHOCTHBIE BOMbLI; 3 — BHYTpeH-
HI010 00nacTh Bacceiina ¢ pe3ko 0cnabGACHHDIM MAACTOBbLIM NTPUTOKOM
OT KpaeBblx obmacTen nutaduda (cM. puc, 0.4, 10.5).

Mq f v - o
Puc. [0.5 CremMa HIMEHEHHS PACXONOB \ é\ M L-’i.‘.-!i__x
(LVACTOBbIX MOTOKOR H MHHEPAAHIALNK /\//5 . ;v"i TV
NOQ3EMHBIX BOA BTOPOIQ THAPOIECNOrH- 1 12 ;<\ g 3
UECKGRO 3TAKA & HAMNPAHICHHH OT FPaHH- , ,"'"l " f/' i
Ubl K BHYTPEHHEH OBIACTH APTEIHAHC KOG A 4 T ———
Gaccerna: f — pacxon naCTORMX NOTO- 2,
KOB, 2 — MHKCPAIMIALHA NOLICHHBIXN BOL; =4 (M

J — rpadHUB H HOMEPA XADAKTePIibly 30H

XapakTep U3MEHCHHA PACXOAOB TIACTOBBIX MNOTOKOB W MONOXEHHe
[PDAHMLL BBUICNICHHBIX 00/1aCTed CBUACTEABCTBYIOT O TOM, 4TO Co8pe-
MerHbBI 800000Mern B BOROHOCHBIX TOPH3OHTAX RTOPOFO JTAXA (OPMH-
PYETCs] [IABHBIM O0PA30M B KPAeBbIX 30HAX apTe3HaHcKHx OacceiiHoB.
B npenenax BhyTperiHeit, Kak NpaBuio, OTHOCUTEABHO TIOTPYKEHHON
00NacTH OUCCEfHA BOAOHOCHbLIE TOPH3OHTLI BTOPOIQ THAPOrEoNiori-
YECKOTO ITaXKa TPAKTHIECKH HE MMEIOT CBA3M ¢ COBPEMEHHON MNOBEpPX-
HOCTbLID (B HarepatbHOM HANPABJCHHWK 3Ta CBASh 3ATPYAHCHA 3HaAM M-
TEAbHDLIMMY PACCTOAHHAMM H HAMMYHMCM KPAaeBbIX O0OMACTEH DAIIPVIKU).
Takum oOpazoM, ycnosua OPMUPOBIHUA PErHOHAALHBIX TIOTOKOR
APTEIHAHCKHWX BOA, KAK MPABLUIO, PLIKO OrpatH C¢HHEBL.

B npenenax kaxaoro KOHKpeTHOro Gacceiina (yqacrka) KoHdpurypa-
LKA TRAHUU OONACTER K WX WUDURA MOMYT GLITE padnuuneivn. B ob-

WA CTHTIR IIRERRE AT TIORRTNAGITR et JONatIE Thumaas
M3MEHHETCH OT HECKONBLKHX NECHTKOB 10 COTeH KWAoMeTpoB. Cviue-
CTBOBAHHE KPACBOH 30HBI Pa3rpy3kKH OOLIYHC ONPEASIAETCA HAMHMH-
€M B COBPEMEHHOM pesikede rAyOOKHMX 3PO3HMOHHBIX MOHHXKEHWH C
HH3KHM MOMOXKEHHEM YPOBHEH FPYHTOBBIX H NMOBEPXHOCTHHIX RO
(KpYTIHBIE PEUYHBbIC AOJHHLL, O3CPHBLIC KOTIOBHHBLI KM Ap.). OOeH 3a-
KOHOMEPHOCTEIO ARIASTCA KOJHUECTBEHHO YCTAHORAEHHBLEH BakT, uTo
Sotee §0—90% cyMMapHOTO O0BEMA CoBPeMeHHOR0 HUMAHIE MEXITIIAC -
TOBLIX BOA BTOPOrQ THAPOTEONOrHUYSCKONO 3TAXKA DAIPYKASTCA He-
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NOCPCACTREHHO B KPACcBOit 30HE, He (DOPMUPYA PETHOHAALHOIO MNpk-
TOKA K BHYTPEHHEHW 007acTH Oacceitna (cm. puc 10.4). B page ciyvaes
UMELLHWECH AAHHbIE MO PACrpeig/ieHHI0 HANOPOB MEKMNACTOBbLIX

246 Hacte lll. OCHOEL! PerMOHANLHON MMAPOreoONOrHi

RO MOKAIBIBAIOT, YTO HA NepHdepuK apTe3sHaHCcKuX GaccelHOR dop-
MHPYIOTCST ODIIWPHBLIE MNOLIARK, THAPABAHUECKN H3OJUPOBAHHBIE
(HATHYHES BOAOPAZIACAOB) OT CUCTEMbl PCTHOHAALHBIX NMOTOKOB apTe-
TMaHcKAX roa Oacceitna (Mwonud, 2001).

Dopuuposaniie XuMUHecKo20 cocmasa NOAISMHbBIX BOA BTOPOro ITa-
Ka, HX MUHEPAAH3AUHK W THAPOreoTEPMHUECKOrO peXKHMA CAMbIM
TECHBIM 00PA3IOM CBASAHO ¢ PACCMOTPEHHONW Bbilg AMHAMUKOH NOTO-
KOB MCKMNACTOBLIX BOA B KpaeBOoH yacTy Oacceina. B npeaenax
BHCWHEH H BHYTPEHHEH OODA4CTEH NMHTAHHY QCHOBHLIM [POUECCOM,
ONpeASAAOWNM COCTAB H MHHEPATHM3AUNIO NOZ2eMHBIX BOA. ABJSCTCS
TPONCCe BblLETAYMBAHWE. B TOM cavuae, Korla rnutaHue OCyLLECT-
BASIZTCH 34 CHET “OTKPbITOH” (PHILTPALMH Ha BBIXOA4AX BOAOHOCHbIX
NAACTOB WJIM 34 ¢YeT MIPUTOKA M3 BHElUHEeH 00AACTH, HENOCpeaACTBeHHO
B KpaeBoH 1acTH DaccelHa (hOopMUPYETes, KAK NPaBHNo, 30HA NPeCcHbIX
(MeHee | 1/0) ruapokapboHATHBIX BOA, MOUWHOCTHE KOTOPOH MOXET
AoctHrate 600—800 M 1 Donee.

MpnTeK MaAOMHHEPRLIMICBIHHBEE TPCILHHHLIX EOA H3 NOPOA KPHCTANAMMECKOTD
HAH CKALEATOIG OOPAMACITHS PACCMATRHBASTCH OOBIYHG KaK OCHOBHAA NIPHYMHY
POPMHPOBIHME MOWHOH 30HB HPECHEIX FHAPOKAPOOHATHLY TIOIEMHLIX BOA B KPacBOdA
vacTH Baccehnn (A M. Chuuwd-bexyypun, B, Maspuuxuii v ap). OoHako Haawave
STOH W0HB MOKET OBLITE TAKKC CEHHEIHO U0 IHAYUTENLBHBIMY BEAHUHHEIMUY NHTAHHH R
CaMOil Kpaesol 3011e DACCeHBA WAH ¢ IPYIHMH [TPHYHHAMK.

Mpy pacnpocTpaHeHWH B pa3pese KPaeBOH 4acTH CHIC-aHTHAPH-
TOBbIX TOMUL WM 3aTHICOBAHHBIX MOPOI HEMQCPCIACTBCHHO B 0O/1acTH
MHTAHKUA POPMHPYIOTCH NMPeHMYILUECTBEHHD CyAbdaTHRIE HIW XNOpHA-
HO-CYAb(MATHBIC BOIb ¢ MHHEepaTH3aukeld ao 3,0—5,0 r/a. [pu vanu-
YUK FHAPABAWYMECKN “OTKPBITBIX™ YH4ACTKOB MUTAHWA H WHTEHCHBHOTO
APHTOKA CO CTOPOHB! OOPaMACHUA AN MEXMJACTOBLIX BOA BTOPOTO
ITAKA B KPaeBoi YacTH ©acceiHa xapakTepHo oDBIYHO pacnpocTpaHe-
HHE HA JHAYHTEIBHYIO MYDHHY rasot aTMOoChepPHOro NpOHCXoKIACHHA
(N., CQ,, O,), MOBLILIEHHOE COACPKAHHE OPTAHHYECKUX BELLUCCTB
{1 BePXHHX TOPH30HTOR, CBA3AHHBIX C TPYHTOBBIMH H MOBEPXHOCT-
HEBIMHK BOEI.EIMH], OTCYTCTBHE Ma30oP H MHKPOKOMNGHEHTOB FJ]}’SHHHDFO
reHesuca. JInst 3THX YUYACTKOB TAKXKE MOKET ObiTk XapakTepHo pac-
MPOCTPAHCHUE HA 3HAYMTENLHBIC [IYOHHBI Ce3OHHBIX H MHO[QIETHHX
KOMeBaHMii TeEMIEPATYPLI NOAIRMHLIX BOL.

Ha vyacTkax, rag ndTadHHe MEXNAACTOBLIX BOA BTOPOre 3Taxa
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thopmUpyeTcs 3a CYeT 3aTPYAHEHHOH HHUCxoasLuel (pHILTPALHK Yepes
CJTHEFDHPGHHLIHEMHE nopoidkl ¢ OTHOCUTEABLHO HH3IKHMH YVALTBHEIMH
PACXOAAMM, CYLHECTBEHHYIO pOib B (POPMHPOBAHUM COCTZBd U MHHE-
paIH3auH MCKNMTACTOBBIX BOA HEPADT MpOUeCChbl BbllIEAaYMBAHHA
“popoynopor’. MNpH HaaMuui B cnabonpoHMUAeMBIX ROPOaAX JETKO-

Fnasa 10. ApTeananckwe BaccedMs! NNATHOPMEHHOro THNA 247

DACTBOPUMBIX COEAHHEHUE {MOpPCKHE FAMHUCTbIE MOPOIbl, THIC-AH-
TMOPHTOBBIE WKW 3ACONEHHBLIE TOJWIM W AP.) HENOCPEICTBEHHO NoA
HHMH B NPeNcaax KpdaeBoi OONACTH NMUTAHHA BO3IMOXKHO (POPMHPOBa-
HHUE CYNBMATHO-XNOPHAHBIX H XIOPHAHLIX ROA ¢ MUHEpATH3AUMEN 10
10—15 r/n u Donee.

Janee nmo nNotoky B CBA3H ¢ QOPMUPOBAHHEM PA3TPY3KH MEXKILIACTO-
BLIX BOA MPOHCXCGAHT TMOCTENEHHOE COKPALUEHHE PACX0i0B MIACTOBbIX
MOTOKOB W CKOPOCTEH ABMXEHUA MOA3ECMHEIX BOL. DTO ONpenenact
MOCTENEHHOE YMEHBLUIEHHE CTENEHW “MPOMBITOCTH™ THAPOreQIOTH-
yecKoro paspe’a {(ANMTebHOE B TEUEHWE TeOJOFHUYECKOrO BPeMEHH
COXpAHEHHE NErKOPACTBOPHMbIX COCAHHEHHH B MMHepaloro-reoxu-
MHUECKOM KOMILAEKCE BOLOHOCHBLIX W ¢AabONPOHHLAEMBIX [1OpPOA, CO-
XpaHeHHe MOPOBLIX PACTBOPOB CEAHMMEHTALHOHHOTO reHe3Hca W oAp.).
B 31X vcaoBHax (IpH HM30bITKE pacTBOPUMOI (a3bi) Npouece BbllLe-
MTAYUBAHWA OrPaHHYEH TOJLKO [MPEASIOM PACTBOPHMOCTH OCHOBHBIX
(SO, CI") coeamHEHWA (¢ YHETOM MOCTENEHHOTO POCTA TEMEPATYP
W AABICHWH [PH YBEAWYSHUH FIyOMHBl 3ANE€raHHA), YTO ONpPEACTseT
NOCTEMEHHOE YBEAUUEHHE MHMHEPAAU3ALHM MEXKNNACTOBbIX BOA AO
IHAYEHWHA, XapaKTepHBIX UTA BHYTPEHHEH HanOonee NOrpyxKeHHON
o0MacTH BacceiHa, U (GOPMHPOBAHHE NOA3EMHBIX BOI MPEHMYLICCT-
BEHHO XNOpHAHOTO cocTapa (cM. puc. 10.4, 10.3).

OnHHM 13 QAKTOPOB, UNPELCIAIOILNM COCTAE U MHHCPAIN3ALHID
MEKIMAACTOBBIX BOM, SIBAAETCH BEPTHKANLHAY BOCXOONLNAN PA3BCPY3KA
HANOPHBIX BOA, € Y4&M CBA3AHO NOCTYMeHHe Gosee ryGOKHX W B 00-
WEM Caydae 00Nee MUHEPATHM3OBAHHBIX NOA3eMHbIX Bod. C HATUYHCM
BOCXOASIIEH DASIPY3KH MNOA3IEMHBIX BOA MOXKET ObITh CRA3RHO TAKXKE
AOABACHME B BOOOHOCHBIX TOPH3OHTAX MNEPBOIO 3TaXKa, B NPYHTOBBIX,
a B HEKOTOPBLIX CAYYdsX B MOBEPXHOCTHHIX BOAAX CAEUMPHYECKOrO
cocTaBa MUKpokoMnoHenTor ([, B, Br) M razor rayéuHdoro npouc-
xoxaeHus (CO,, He, H,S u ap.) Bnnots a0 GopMHpOBaHHS rUApOreo-
NHMHYECKHX W THAPOTEOTEPMMYECKUX 2HOMATHH HA YYACTKAX HHTEH-
CHRHOH Bocxoaaluei pairpy3kd HanopHbix Boa (M., 3aiigenwcoH.
E.B. TlunHekep u ap.). OTHOCHTENLHO MpoCTasa cxema GoOpMUPOBa-

HHA COCTaBd H MHHECDANH3IAUHWH NOT3EMHLIX BOA. ONDEASTAeMad 1K~
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HAMMKO MOTOK& B KpEIEBI.‘}fI JO0He [}EIBF[J}GKH, B pPedbHEIX YCIOBHMAX
ABAAETCA 3IHAYMTEIBHO 00siee ClokKHOH. CoveTaHUe CTPYKTYPHOTO
H THIPOAHMHAMUYECKOT) (pAKTOPOB ONpeneisieT HaNHYHe 31eCh OCHORB-
HOTO “30HANBHOTO TE€OXHMHMUYECKOro Oapbepa’, HA KOTOPOM OKHC-
Aumenvraa 00CTAHOBKA, XapakTepHas AN KpaeBoil 3O0HBI NMUTAHWA,
CMEHACTCA QOCCHIGHOBHMEIbHBIMI YCIIOBUAMW BHYTPEeHHEH 0DAaCTH
facceiina,

248 HacTe ll. OCHOBLI PeTHOHANLHOMR FUAPOreonorkn

Teprint "Oupuep” 8 2ABHOM COYHAE HBANMCTUH YCUOBHBIM, TaK Kdk PaiTHYHOS &ro
IONOACHHE B KikAOY BOVIOHOCHOM TOPHOHTE, KOHPUTYDULNA B [AAHE, WIMEIEHAN b
P RIHYHBIC 3TAnLi FTCOAOrHYECKOd HCTOPHH W Apyrde GOKTopel 0OYCI0BIMBAKT, 0o
CYTH JCT9, HILTHYHE HNPOTHACHROH Hepexoonol cidpoceaxiMutechol 306,

Hamtuite “reoxumuuccxkoro dapbepa™ oDYCNOBIHMBACT MPOABNCHUE
(MIMEHEHHE HANPABICHHOCTH) PAAR XHMUWUeCKNYX, GHIHKO-KXHUMHUYe-
CKHX, DHOXMMUYECKHX MPOUECCOB, BAHAHUE KOTORBIX NPUBOIMT K Cy-
LUCCTBEHHBIM H3MEHEHHAM XMMHUCCKOMO COCTABd M MUHEPAIH3ALUNA
MEKFITACTOBEIX BOA RTOPOrO FHAPOTe0AOrHUeCcKoro 3Taxa.

Tpemuii (Huxcruit) eudposeviocuueckuti 3maxc GacceiiHos mathop-
MEHHOIO THIA NpeacTaBasaeT coDOH Hawbonee NOrpyKeHHYH YacTb
FUAPOrenADrHueckoro paspesa, NOMIEMHEIE BOAbLl KOTOPOH B COBpe-
MEHHBIX YCIOBHAX HE HMEKOT OTKPBITOH THAPABAHYECKOH CBAH ¢ MTO-
BePXHOCTLIY DACCenHA.

B pstile DUCCEIHOB AHANOTHUMHBIE VCAOWASL ZUCTAHHH W GOPMHPOBARMA XapUAKTSPHbI
(KRS ANY HHAHHX BOAOHOCHDX NOPH30HTOR BTOPOIG 3TAXA BHYTPCHHHX oGaacTed
DACCCIIE, FUe HIGASLHE OT COBPEMCHHON NMOBEPXHOCTH OHPEUSTHETCR HLTHYHEM MOLLI-
MBI TOANL NIEPCKRLIRAKILNY ClI00IPOHHLASMEIX NOPOA 0 3HAYHTENbHBIM YIATCHHEM
O1 KPAehbix 30H MHTAHHE ADPTEIHAHCKHN ROA.

[MpeHMYLIECTREHHOE PACTIPOCTPAHEHHE B FIVOOKMX YacTax Gaccefi-
HOB ¢NAabONPOHHUAEGMEIX NOPOA W BEPOATHOCTL CYWIECTBOBAHHA Orpa-
HHYEHHBIX VMACTKOB W CYOBEPTHKAALHBIX 30H ¢ OTHOCHTENBHO Qonece
BLICOKOH NMPOHHLUASMOCTBLIY ONDCACASIOT XAPAKTEPHOS CAGHCHNO-DA0K0-
08 CTROCHHEC MHMIPpOrcoaorHuacCKoro pazpeia TpeTEEro 3TaKa. B npc-
A€1aX OTHOCHTEALHO M3OMHPORZHHBIX DNIOKOB 3TOH CHCTEMbBI IMHAMM-
K& NoAeMHBIX BoA # Danadc B710xa MOTyT onpeaenaTses pa3niuHbIMH
COCTARMTHUWOUIIAMK OCAADIe HHBIM MpHTOKOM OT otnacTei COBpPEMEHHO-
ro MMTAHHUY (CM. BTOPOH 3TaxX), NOCTYIIEHHEM FAYOUHHBIX (GUIHOWIOB
M3 Nopol MyHAAMEHTA, BOBAMK, OOPAIVIOWUMUCS NPH AerHApATALIHH
ﬂDpDﬂCKJﬁpH3}'I-DU_[HK MUHSPAND0R, JNHMINOHHRIM IMTATAHHEM, JBUAEHH-
&M TTOA3EMHLIX 804 NOI ASHCTBHEM TPANHEHTOB MLACTOBLIX AaBAeHUH,
CBA3AHHBIX ¢ BO3HHKHOBEHHEM W PEIAKCALIMEH TEKTOHUMECKHX Ha-
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AefaX KAXAOro OTHOCHTCABHO HM3ONUPOBAHHOTO 0J0Ka BOIMOXHO
(POPMHPOBAHHE MECTHBIX (BHYTPHCTPYKTYPHBIX) MOTOKOB rAyGOKUX
MOA3EMHBIX BOL C PAMIMYHBIMK HaNpaBIEHHAMUW 1RWAKEHHS. IpanvieH-
TaMH H CKOPOCTHAMMH,

POPMHPOBAHHUE PETHOHATBHOH AMHAMMHKH NOAZEMHBLIX BOO TPEThero
ITAKA B PEWANLEN CTENEHH ONPEIEAdeTCA YCAOBHSIMH NUIACTOBCTO #
MEKMIACTOROMO B3aMMOASHCTBHA CMEXHBIX OMOKOB, obecneyuBaloero
JUTPYUHEHHYIO CYOBEPTUKANBHYIO PA3rpy3Ky [yGOKHX apTe3HaHCKHX
BOA B BEPXHHE TOPH3OHTHI paipes3a, NMOCKOAbBKY B OOLIEH THApOIMHA-

Fnaea 10. Apreananckue GaccerHL NNaThOPMEHHOrO THNa 249

MHUYECKON CXeMe DacceiHa nnaTQopMEHHOrO THITA €re BHYTPEHHAA
0GnacTbh (N0 COOTHOLUEHKIO HAMOPOB) PACCMATPHBACTCH Kak obnacTo
3ATPYAHEHHOH PacCpesoTOYSHHON pasrpysky ravOoxux HANOpHbIX
MOA3EMHBIX BO.

HanGonee ybenHTeIbHbIM AOATBEAKICHHEM CYUICCTROBAHHA B NUAC-
TOBbIX CHCTEMAX TPETbEro {a B psiie CAYYACB H HIKHER YacTH BTOpOTO)
ITAKA FUAPOUHHAMHYECKH H30JHPOBAHHLIX OI0KOB SIBASIKOTCH 1PO-
ABNEHHS TAK HA3BIBAEMBbIX awaMdisheix niacmoseix daetenuti (AT,
YCTAHOBAEHHbIE BO MHOTHX apTe3sHaHckuX BacceiHax mumargopmeH-
HOMy THIa.

-. B 3TOoM chiyyae CcMeXHbte DAOKH NAACTOROW CHCTeMbl MM DAOKH
CMEXHbIX TNACTOBLIX CHUCTEM XApPAKTEPHIVIOTCS Pa3IHUHBLIMH 3HAYE-
HHAMHKM NAACTOBLIX ,Elé‘lliﬂﬁHHH, BCITHYMHHA KOTOPBIX H COOTHOLUCHHMA C
“HOPMATBHBIMH™ THAPOCTATHUYECKHMHW JABTEHUSIMH (CM. 1. 8) pe3Ko
MIMEHAKOTCH HA OTHOCUTEIbHO KOPOTKMX paccTosHuax {puc. [0.6).
Hanbonee dacto npu ravOokoM OvpeHHH Ha HedTAHBIX H FazoBbIxX
CTPYKTYPax (PHKCHPVIOTCA Tak HA3LIBAEMEIE GHOMAIbHO SHICOKUE NAAC-
ToBbie daBneHus (ABIL), 3HAUUTENBHO NpeBbILLAICLLIHE HOPMABHLIE
riapocratnyeckune, OAHAKO B OTAE/LHBIX APTE3HAHCKHX OaccelHax B
HaCTOsMIEE BPEMS YCTAHOBNEHbI YYACTKH W oBIIMpHbIe 0GnacTH ¢ pes-
KHM nposagneHuenM axomaiono sukux {AHTA) naacroBeiXx naBAcHHH
(Xoaskos, 1973; beneukuii, 1975; u ap.).
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Pac. {620, [1poAaBieHHa QHOMATBHO BREICOKHX TIACTOBBIX nasncHuil (ABI) B necus-
HO-TAHHHCTBIX OTICREHNALY MeT-TaueeicHa BocTouno-TIpeakaprACKOro apTeHay-
ckoro Gacccitvi (o L Kuccuny, 1967y CrpeakaMi nokasaHa BEAWYKHA HANOPA
MERTIIACTOBEX 808, RCKPRITRIX GypoOBBIMH CKBadHHAMK, Lingpul — abcomotnnie
OTMETKH YCTAHOBHBLIETOCH (PACYETHOTO} YPOBHH MEKMICTOBLIX BGA. M

250 YacTe lll. OCHOBE pernoHanbHOl rMAROrecnOruM

BOOOHOCHBIE TOPH3OHTBI TPETHErO THAPOreONOrHYECKOro 3TaXa
{1 TaxxKe BTOPOro B rAy0OKO NOTPykKeHHLIX BHYTPEHHUX padoHax bac-
CE’“HHL KAK NPABHIO, CONEPAKAT BbICOKOMHHEDANMIOBAHHLIC BOALI H
PACCOSbl XIOPHARO-HATPHEBOrO COCTABA, MHHEpaIu3auHsa KOTOpPbIX
ANA pasNHYHbIX 0acCCHHOB (y4acTKOB 0acceiiHa) M3IMEHACTCA OT Me-
Hee 20 a0 300—400 r/n n Oonee. HMaMeHeHke MHMHEPANH3aUKWH B
CTOAb LWHPOKOM AManasone (fonee oIHOro mopsakal) onpeaenaseres
MHOTUMH NPHYHHAMH (CM. T'A. 4). QOnHako HaWboAee 4eTKO VCTAHAB-
TMBAETCA CR3b BEAMYMHBL MHHEPAIHM3ALHHA TNYOOKHX apTe3HAHCKHX
BOL ¢ COCTAROM (MUHEPAAGSO-CCOXUMUHECKUM KOMRACKCOM) OCALOUHBIX
nopoa paspe3a. Tdak, B facceiHax, rae pa3pe3 OCAIOYHOTD Yexna nped-
CTARMEH KOHTHHEHTANbHBIMKH TOMNLUAMH W OTAOKEHHAMH MOPCKMX Gac-
Cei{HOB HOPMANBHON coJeHOCTH (Hanpumep, 3anaaHaa CHOHPDL),
CPEeNHA MHHEpanH3alMs ryOOKHX dpTe3UaHCKHX BOI, Kak MPaBHAQ,
He npesuiwaet 30—40) r/n ¢ ornpeneagHHLIMY QTKIOHEHHAMUH B TV
HAM HHYIO CTOpOHY. B DaccefiHax, riae 3HauMTeNbHAsH vyacTh paspesa
CNOXKEHA MANOreHHbIMH ToStaMy (T1pHypanbe, AHrapo-JIeHCKHH peru-
OH W Ap.}, HA TeX K¢ MMyOHHAX BEIMYKMHA MHHEPANH3AUMU [0A3EMHBIX
Boa MoXeT aoctHrath 300—400 r/n v Gonee (E.B. NMunbekep 1 ap.).

Ans BLICOKOMMHEPATH3OBAHHBIX BOA M PACCOJMIOB TPEeTbero 3TaXA
XapakTEPHbI, KAK MPABHAO, PEIKO NOBBLILIEHHBIE COICPXKAHUA HEKOTO-
pbix KomnoHentos (1, B, Br, Sr), yvresonopoaos (CH,, CyH,, C,H
M Op.) u razos enybuHHore npoucxoxaeHns (CO,, He).

QopMHPORAHHE XHMHYSCKOrO COCTABA H MHUHEPaAH3alHK NORCM-
HbIX BOJ B TMAPOTHHAMHYECKH “3aKpHITOH ™ CHCTEME TPETHETO 3TaXa
pellalniIM 00pazoM CBA3aHO TaKkKe ¢ YCIOBHAMH MeXNAACTOBOrO
{McAKONOKOBOIO) B3aMMOASHCTBHA NoA3cMHbIX Boad. HamHvue Takoro

B3AHMOAEHCTEMS B TEUYCHHE 2€0A0CUHCCK QIUMEIoHO0 BPEMEHH (¢ yue-
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TOM BO23MOXHbIX H3IMEeHEHHH e€r0 HHTEHCHBHOCTH, HANPABNCHUA H Ap.)
NOJKHO NPHBOAWTL K NMOCTENEHHOMY Shipaahiicatitdie COCTaBa H MHHEpa-
JUZAUMM MOIeMHDbIX Bl B CMEXHBLIX 3NSMEHTAX TUIACTOBON CUCTEMBI.
Oﬂ.HilKD BO MHOTHX CAVHAAX 2TONO HE Hé.’lﬁﬂlﬂﬂaeTCH. 10 CBHAOCTSE-
CTBYET O TOM, 4TD CHAPOreOXHUMHUYECKHH danaHc GAOKOB NAACTOBOH
CHCTEMBl (POPMHPYETCH 34 CYET PaVIMYHBIX COCTAaBAAOWMX. B TO Xe
BPEMS HATHYUHE MEXNCOIOK08LIX CBA3CH B BEPTHKANLHOM HANpaBIeHHN
MOMET SBASATLCA NPUUHHONH DOPMHPOBAHHA THAPOrEOXWUMHYECKHX
{ﬂ TakHe THAPOrCOTCPMHYCCKHX M ﬂpi} EIHDMI:LI'[HH, CBHA3aHHBIX KAK C
NPOLSCCAMH CMELIeHMST BOM PA3HOTO COCTABA, TAK M ¢ XHMHUYECKUMH H
PUIHKO-XHMHUECKHMH NPOLECCAMH, BO3HHKAIOWHMH TPH H3MEHEHHH
MHHEPIOrO-TeOXHMHUYECKOrO COCTABA BOAOBMELLAWMKX MOpoa, rnac-
TOBbIX TEMIEPATYP H JaBIcHHH (CM. . 4). B ycAOBUAX 3aTPyaHEHHORA
{meaneHHOl) pHALTPAUMH B FIYOOKUMX YACTHX paipesa bacceiiHa BO3-
MOXKHO OTHOCHTENIbHOS YCHICHWE BAWSHMA Ha POpMHpORAHHME COCTaBa

nasa 10. ApTesnaHckue HaccedHul NNATHOPMEHHOro THNA 251

H MHHePpAMH3aAUHH MeKIVIACTOBRIX BOD PAIMTHUHLIX MellCHHLIX [Mpo-
ueccos. IHGPY3IUA, OCMOC, Npolecesl AerHAPaTAUMH TOPHBLIX NnOopon,
OHOXHMHUYECKHE peakumu W Ap. (Kpotoea, 1962: IlutweBa, 1974
Cumupuos, 1971: u ap.).

CouyeTaHHe PACCMOTPEHHDBIX Bbllle TPHYUH ONPeIeAasieT HiMeHe-
HU#t (BIIOTE A0 PEe3KO BHIPAKECHHLIX MHAPOTCOXMMHMECKHX aHOMATUH)
COCTARBA M MHHEPATMIALIMK NOM3ZEMHBIX BOJ JAKe B CMEAHBIX On0OKax
rMApPOTeONOrHYECKOTO PAIPE3a TPRTRETO 3TAXA.

Tudpodunamuneckan i ZHOPOCOXUMUMECKAR F0HAADHOCHIL DACCeing.
YueHHe © BepPTVKANBHOH 30HATLHOCTH ApTe3HAHCKHX OacceliHOB
niatgopMeHHOro THNa (apTe3HaHCKHX BOO) pa3padoTaHo B Tpydax
KPYMHBIX poccHAcKux ruaporeonoros E.A. backosa, [1.H. bytosa,
M.A. lNatanecxkoro, H.K. 3aiinesa, H.K. Urnvaroeuya, A.A. Kapuesa,
BJ1. Jluukosa, ®.A, MaxkapeHKo U Opyrx.

B coOTBETCTBHH ¢ DTHMMH npeacTabIeHRIAMHA B pa3pe3e apTe3naH-
CKHX CTPYKTYP CBEPXY BHH3 M MO NAIEHWIO NMAACTOB (C yAaNeHHUEM OT
“OTKPBITEIX KPASBBIX 30H) NPOWCXOIMT 3dKOHOMEPHOE YXYALIESHUE
YCIOBHH eodoobmena (MATAHHA H Pa3rpy3kH NMOA3EMHBIX Boa). T 2THM
CBA3AHO YMEHbLIgHME CKOpOCTeH ABHXEHHS NOA3EMHbLIX BOA. YBEAH-
YeHHe CPOKOB BOIOOOMEHA, 4 TAKXKE 3aKOHOMEPHOE YBEAHUEHHE MH-
HEpaM3alHH ¥ M3MCHCHHE XHUMHYECKOIQ COCTARA APTC3IHAHCKIMX BOM.

B coBpeMeHHOM THAPOreONOrHYECKOW NHUTEpaType ODBIYHO HC-
nonb3yiiored npeactaBieHua H.K. Mraatosuyva (1944, 1947, 1950),
KOTOPBITE BBIOCAMN B pa3spese apre3HaHcKkUX HacceHHOR CREPXY BHH3
TPH EﬂdpﬂdHHLLHHHE’CKHE' 30HbI: @KMUEH020 BOLOOOMEHA, 3aMpyOHeHHO20
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BETCTBYIOT TPH 2HOPOCCOXHMUHECK e 30HB]. APecHsiX TION3ZEMHBIX BOI
THIPOKAPOOHATHOTO COCTABA, COJOHOGAMbIX W COIEHBIX BOA CYNAbPaTHOro
M C}’ﬂbCIJEITHD'XﬂDpH.ﬂHDTD COCTABa H SbCOKOMUERERDAHIEHHAMX BOD H
paccos08 XJIOPHIHOTO COCTaRa.

HecmoTps Ha LAMTCABAOS Pa3BHTUC H LLIMPOKOC HCNONBIOBIHHE YWEHHH © BCPTH-
KAILHOH THADOAHHAMMICCKOH M MApOrcOXUMMHUCCKOH 30HANBHOCTH apTe3HAHCKHX
BOL. MHOTHE NOJOAKCHHH JTOMC YMEHHA 10 HACTOSILENG BPCMEHH ARIAKOTCH B IHAUM-
TEABHOH MCPE HEDOPEOSICHHbIMH. JTO KACAETCH OPHHUMINOE U KPHUTEPHER BBLICIEHHS
BEPTHKANLHEIX JOH Pa3ped, YHCHA TAKHX 30H, HX DOJNOKCHHH B paipese CTPYKTYP pai-
HOMO THI, OTPCICASHHS TPAHMIL MCAKAY BHLICMHEMBIMH 30HAMMH H Ap,

(OCHOBHbIE MONOXEHHUS THAPORHHAMKUYECKON 30HATBHOCTH, OTpa-
Kawune oDLLHAE 3ARKOHOMEPHOCTH ABHARCHHA JpTCIHAHCKHWX BOA Ha
PasIHYHbLIX YPOBHSIX THAPOreoJIOTHYECKOTO pa3pe3a, pPeaiH3yIoTcsd yKe
MIpH BBIAEJEHHH TPEX CHAPOreONONMYEeCKHX 3TAXKEH, ABAAOUWMXCA
KpYyAHLIMUM CTpElTMEbHI(ﬂLlHOHHD~rHﬂ.pDﬂMHHMM‘-IECKHMH AMTEMEeHTAMM
GacceliHa. OnHAKO MECXOAA W3 PacCMOTPEHHLIX BBILIE 3aKOHOMEPHOC-
TeH perHOHANLHOH OHHAMWKH W THAPOreOXHMUHK APTe3HAHCKHUX Bof

2592 “acTs Il. OCHOBM PerMOHANLHOM MAPOreONoruK

B Npenenax ABYX BepXHUX 3TAXKeH MOIYT ObITh BHIICACHB! XapakTtep-
HBIE MTMAPOIHHAMUWYECKHE TPAHUUBLI {30HbI), CHAZAHHLIE WINW ¢ pe3ki-
M M3MEHTHUSIMH YCAOBHI HA ONPEACJITHHBIX YPOBHAX pa3pesa yexa,
HIH ¢ ROCHEHEHHLIM YMEHDBLUEHUEM CBA3H € TIOBEPXHOCTLIO DaccelHa
NP YBEMHYECHHHW IyOUHDL 3A1E€raHW BOAOHOCHOMO [OPH30HTA H pac-
CTOSIHKSA OT OTKPLITOH nepudepnn Gacceiiba.

B paspese nepsoro rdaporecnorHyeckore staxa facceidHa nooxe-
HHC TpPaHHUbLI, HA KOTOPOH NPOMUCXOMAHT PE3K0OS HIMEHEHWE YCNOBHH
BONOOOMEHA C CDBpGMﬂHHGH NoOBECPRHOCTDLHY, OMPCAC/IACTCH YPOBHCM
IPOIHOHHOIO Bpesa COBPEMEHHOH (HHOLIA HEOreH-4YeTBePrUYHOH
HaKd Gonee apeBrHei) ruaporpadprueckol ceti. B cooTBeTCTBUM C
ITHM [0 KPOBNE MEpBOTO CMABOMNMPOHHUASMOrO TAACTa, HE BCKPLITOrO
COBPEMCHHOH HAW APeBHEH 3PO3WEH, MOXET ObITh [1POBENEHA IPAHH-
WA ABYX CMEXKHbIX THAPOAHHAMHUECKHX 30H, HA KOTOPOH NPOHCXCANT
pPE3K0e (CKAUKOODPA3HOE) HIMEHEHHE YCIN0BHHA BIAUMOIACHCTEHSA MeX-
MJIACTOBBIX BCU MNEPBOrO THEPOTEQMOrHYECKON0 3TAXKA ¢ COBPEMEHHON
NOBePXHOCTLID Dacceiina (¢ IPYHTOBLIMH W TIOBEpXHOCTHLIMH BOAA-
MH ). ﬂJ’IH BCEX BOAGHOCHBIX TORMIGHTOR BE:DJ(HBﬁ TH,ﬂpDﬂHHElMH‘-]GCKth
30Hbl B COBPEMEHHbIX YCAOBUAX APUHLURIIIBRD 03MONCHT OTKPHITAA
{(CBODOAHAS) CBSI3b ¢ TPYHTOBLIMHW W NOBEPXHOCTHBIMU BOJaMH. B 31oM
Ayyae (0e3 yuyera M3MeHeHHWA (huaAbTPAUMOHHBIX CBOWCTB pa3pesa,
KOTOPbIE MOTYT ObITh CYLISCTREHHO PazxTAYHbIMH) OCHOBHLIE 3aKQHO-
MCPHOCTH JHHAMEH MCKNNACTOBREIX BOI {pacnpcacﬂtﬂnt YACBHBIX
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BEIHUMH MHUTAHUE H PA3TPY3IKH, CKOPOCTH ABHXEHWS, CPOKH BOIOOD-
MEHA W Ap.) OyAyT ONpeAensiTeCa HATUYHEM H [OJOXKEHHEM YYACTKOB
¢ OTKPBITOR (CBOOOAHOH) rMAPaBAHNECKON CBI3LID ¢ MOBEPXHOCTBIO.

B coOTBETCTBHH € YCNOBMSIMH BEPXHEH 30HBI M NPUHATOH TEPMH-
Hoaorkel (H.K. MrHatoBu4) oHa fonxHA paccMaTpMBaTBCA KaK 30HA
uHmmencuehoco (CBoOOAHOrC) eodootimerna {(puc. 10.7. 1.

g BONOHOCHBIX MOPHIOHTOB BTOPOW THAPOIHHAMMYECKOH 30HBI
MEPROIO TaKa MPHHUNTHANBHO HEBO3MOXHA “OTKPLITaA" CBA3b C
MOBEPXHOCTLIO (KPOME YUACTKOB ¢ “THAPOreQMOTHYECKHMH OKHaMK
KOTOpble ABASIOTCH JOKANBHLIM MECTHBIM (DAKTOPOM W HE MOTYT Y4H-
ThIBATLCSl B 0Dt cxemMe). Tluranve W pasrpy3ka MEknaacToBblX BOA
DCVILECTBALIOTCA MYTeM 3ATPYIHEeHHI BEPTUKATLHON (UAETpallMK Ye-
pe3 caabonpodHuaemeie naactel. Mcexoos w3 cxembl AJH. Msatuega
(CM. 1A, 8) B 3TOM ¢nyyae OCHOBHON 3aKOHOMEPHOCTHKY OYIeT ABISTh-
¢ {NpH NPOYUX PARHBLIX YCITOBHEX) YXVAILEHUE VCIOBHIG BONOOOMeHA
B BEPTUKANBHOM HanpaBAeHuK. T1pu 3TOM 3aTpPyIHEHHOCT: BOI0OO-
MEHZ DOCTEINEHHO BOIPACTACT ¢ YBEJHYEHHMEM [AYOMHBI 3ajleraHui
M YBENUYEHHEM CYMMAPHOH MOLUHOCTH TePeKPbIBAIOIIKX Cnadornpo-
HHUAeMbIX Topol. B COOTBETCTBUMH ¢ MTOXEHHLIM BbIlLE BTOpast FHa-
POANHAMMWYCCKaA 30HA BCPXHENO 3TakKa NOXKHA paccMaTpPHBATbCH

Mnasa 10. ApresanaHckue basceAnb nnathopMedHoro Tuna 253
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Pree, £87 Cxema 30HAILHOCTH HEPBOTO THADOMEOIOMMUCCKOMNO 3TRHA UEHTDLALHGH

YacTH 3anadHo-CUOHPCKOR apTe3HIHCKRH 00MACTH (HOPGReos0cHeck it paspes, no

P I FDavexe, P61 1 — NecvaHo-rpaeMiiHale OTNOXEHHAT 2 — NaCcUAHO-TNHHHC-

Thlg; 3 — MPEeHMYILECTBEHHO necuanbie, 4 — CcaudonpoHHUIAcMBIC TIHHECTBIE, 5 —

HHAHAA TpAOHHLA OD2pROED THIPOICONOTHIEC kOO ST H - FPaHV L, - HOME DA
THAPQINHAM HUEC KWK 30OH

KAK [epexoiHas 30HA C OMHOCHMEABROG 3ampyoNesHbiM BOMOODMEHOM
{puc. 10.7, 2; 10.8).

B pa3pese BTOpOro rMaporcoNorM4eckoro 3Taxa Cphsizh BOAOHOC-
HBIX TOPH3OHTOB C COBPEMEHHOH MOBEPXHOCTLIO MMEST TUIACTOBLIRA
XapaKTep M MOCTENEHHO YXYIIIASTCA (3aTPYAHAECTCA) € YAAIEHHMEM OT
OTKPBLITOH nepudeprn Oaccefina. XapakTep H3MCHCHUA DMOHPHYECKHX
KPHBbLIX pacxola NAACTeBBIX NOTOKCB (CM. pHC. 10L.3) nokasbiBaet, uTo
8 HAMPaBRJICHWW OT NEpHPepHH K BHYTPEHHEA o01acTH GacceiHa Mo-
ryT ObITL BblAGNECHBLI TPH THAPOAHHAMMWYECKHE 3OHLL C PasaW HbLIMK
3AKOHOMEPHOCTAMH OBHXKEHHS MEXKANACTOBbIX Boa. B mpepenax nep-
BOH 3CHBI (Kpacpas 00JACTH MUTAHHA) ABMXKEHHMC NOJ3EMHBIX BOJ
hopMuHpyeTCa NMOA BAHSHHEM MECTHLIX (QAaKTOpPOB Npu OTKPBITOM Xa-
PAKTEPE CNAPABAMUYECKOH CBH3H BOAOHOCHLIX TOPH3OHTOB ¢ BEPXHEW
PaHHUSH CUCTEMBL, YTO COOTBETCTRYET YCAOBHAM 30HbL UHIEHCHGHOZO
(cBodDoaHoro) ponoodMeHa (7).

254 Yacte IIl. OcHOBEI pervoHanbHON TROPOreONOrMK

Nedopckui Bacoeid
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IARUGBOILD BUIPEC 1A, o — T[JdHHUR HEPBOIG ATdEd URUCTHHL, /7 — TPEHHLB | HAPO-
AMHAMMUICCK X 30OH; & - HAIPABTCHWY OBMAKCHHA MOOICMHBIX BOI, ¢ — CKBaAAHHbI,
lllltbﬁbl: BIIH Y — MHHEPATHENIHA NGIICMEBIY BON (F;’II}. BRCPXY — D’I}'ﬁHHﬂ Y¥CTAHO-
BHBLIETOCH YDOBRHA (M)

Bo Bropoii 30He (Kpacsaa o0nacThb pasrpy3ku) NPOHCXQIMT HocHie-
HewHOE COKPaLlleHHE pacXOdoB AaCTOBbIX TOTOKOB M CKOPOCTeH NBM-
KEHHST MEKMNACTOBBIX BO/L, C UEM CBH33HO COOTBETCTBYIOLLESS YBEJHYE-
HHC CpoKon BONOOOMEHA. OCHOBHBIM BHIOM ABHXKEHHA ABMHACTCH 30ECh
JATPYRHEHHAs! BEPTHKANBHAST PA3rPY3Ka NOA3EMHBIX BOA B BOAOHOCHLIS
FOPH30HTBLL BEPXHETO THAPOreOJOrHYeckoro 3taxa. B cooTBeTCTBHH ¢
ATHUM BTOPAA THAPOAWMHAMHUYCCKAA 30HA MOAKCT pacCMaTpHBATbCA KAk
Repexoonas 30HA (2) omHoCUMElsHO 3ampyoresHo20 BON0OOMEHa (nepe-
XOAHas OT YCACBHI OTKPBITOH NepHdepHH K yCTOBHAM BHYTpCHHeil
norpy:eHHoi obnacTu daccelina).

B ueHTpanbHOil yacTH DacceiiHa nMONoXeHMe HHAKHEH rpaHulbl
30Hbl UHTEHCHBHOTO BOLOOOMEHA B PELIANOILCH CTEMEHH onpeaesieTcs
MOLIIHOCTERD M CTPOEHHMEM PA3PE3Aa TNEPBOrO ITAXKA, NIYOUHA 3a0erHUA
HHKHEH TPaHHUB! 30HB ODbIUHC He mpeBbliaeT 300—400 M (4acTo
MCHbLIEe). B KpaeBoi yacTy GacceiHa B 3aBHCHMOLTH OT €€ CTPOSHMS
MOLUHOCTE 30Hbl MHTEHCHBHOTO BOLOOOMEHZ MOXeT IOCTUraTh 1000
1 Gonee (3ananHast CHOUpL W Ap.). ONHAKO NpH TPAaHCIPECCHBHOM
CTpoCHHH nepuhepur HaccelHa 30Ha WHTEHCHBHOTO BONOOOGMEHA B
OTAOKEHHAX BTOPOTO ITAXKA MOXKET TIPAKTHUECKHW OTCYTCTROBATH (Ha-
THYHE TONBKO BHEWHEH obnacTtH nuTtaHua). LUHupnuea nepexoanoii
30HBI B OTJIOXKEHHSIX BTOPOrC TAXKA 3ABMCHT OT CTPYKTYPHBIX YCI10-

Frasa 10. ApTesuaHckue Bacceriil NnatthopMeHHoro THMa 255

BHil KOHKPETHBIX YYACTKOB H JAXEe B Npeleiax OaHoro GacceiHa mo-
KET M3MeHATeeA oT 10 ao 200 kM u Gonee.

BoaoHOCHBIE TOPH3OHTBI BTOPOrO THAPOICOJOTHYECKOIO 3TAXKA B
npegenax BHyTpeHHel obnacTH BacceiiHa W TPeTLerO ITHKA XApPAKTepH-
3YIOTCS ODWMM VCIOBHEM — TIPAKTHYECKHM OTCYFCTBMEM TIPHTOKA K2
KpaeBhlx 00AaCcTeEd COBPeMESHHOIQ NUTAHKS apTe3vaHckuX Bod. B cBa3u
¢ ITHM OHH ODBIMHO PACCMATPUBAKITCA KaK €AHHAas TMAPOLHHAMUWYE-
CKasl 30HA (3aTPYIHEHHOIO MJIH BEChbMa 3aTPYIHEHHOFO BOACOOMEHA).

OnHAKO 3TO HE COBCEM BEepHO, TTOCKOJLKY, KaK NPABHIO, CTPYKTYpPA
MOTOKOB MOA3EMHBLIX Bod (pacnpeaeneHUe NAACTOBBIX AABJCHME, Ha-
NPAaBACHHA ABHXEHHA, MPAAHEHTBI} B OTNOXKEHHAX BTOPOTO H TPETLETO
STAKEH XAPaKTEPHIYIOTCA CYLWECTBEHHLIMA pPadIHYUiIMH. B BoAoOHOC-
HblX FOPMA3OHTAX BTOPOro 3TAXKA PAcnpeie/ieHHEe HAMopoB (NAACTOBLIX
NARNEHHH ) CBHACTENLCTBYET O CYLECTBOBAHWUH MAMOIPAAHUEHTHBLIX pectio-
H@IbHOIX MOTOKOB NMOAEMHBIX BOA, CBA3aHHbIX € MOAOKCHHUCM PerHO-

HAMBHBLIX 00RACTEl MHUTAHMA W DA3rpy3KKM. TPAaaHeHTBHl NATePANbHBIX
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NOTOKOB OOBLIYHO COCTABMSTIOT BefWYMHKBI nopsaaka # - (1073 —10-%,
CKOPOCTH ABHXEHHA (BHE 30H C MOBLILWEHHOH MPOHHLAEMOCTLIO) H3-
MEPAIOTCH ACCATBIMH JOAAMHA MHLIMMETPA M MUATHMETPOB B roa
{M.A. lataneckuit,. A V. Crann-bekuypund W ap.). B ¢BA3H ¢ 3THM
MOKHO CUHHMTATE, YTO A4 BOAOHOCHBIX MOPHIOHTOB BTOPOTO 3TAXKA B
nNpeaciax BHYTPEHHEN 00nacTH 0acCeiHa XapakTepHB gecema 3ampyo-
HeHHbie YCNOBHA (COBPEMEHHOT0) BOI00DMEHA (J5).

Jna BOAOHOCHBIX TOPU3IOHTOR TPETRErD 3TAXKA UEHTPATLHOW YaCcTH
DaccefiHa XxapaKTepHO Hezakoromeproe (HEYNOPAIOYEHHOE) pacnpeae-
JeHHe ANACTOBbIX AABMEHWN, PE3KHE M3MEHEHHS MX BEJIMMMH Ha KO-
POTKUX PACCTOAHHAX, HANHYME PAZHOHAMPABIEHHBIX MPAAHEHTOR M T.0.
ITO CBA3AHO € CYWECTBORAHHEM “TLNACTOBO-0MOKOBOI™ CHCTEMBI (CM.
BBILLC), onpelenaomeii QopMHPOBAHNE MCECTHOTO GHYIHMPDUCHIDYENTVD-
HOO NBHKEHHA AOA3EMHSIX BoA ',

B cBA3A C TEM, 4TO AAA NIACTORO-OAOKOBOH CHCTEMBI HHIKHETO
ITANKA APTe3HAHCKUX HGacceliHoB nnaThopM XapaKTepHo HANHYHE aHo-
MaibHBIX MASCTOBLIX JABJEHUI, B TOM UYMCIE GHOMAABHO BBICOKUX,
HHOrAa TIPEBLIILAKMIUX 2eacmamiteckie AaBneHHa (cM. puc. 10.6),
CYWECTBYIOT NpealoXeHs O BbLAETeHUM 5TOM YACTH pa3pe3a B KaUueceT-
BE MMIPOAHHAMUYECKHH 3CHB! T€OCTATHYECKOTO HAH JTHTOCTATHYECKOTO
pekumMa noaleMHbx Boa (A.A. Kapuen, HO.B. MyxuH, A.E. X0AbKOB
u ap.). OOHAKO NO MMEIOLLIMMCS AAHHDBIM B Mpeasnax HWKHUX JaAcTel

I Cheayer OTMETHTE, YTG NPH OTIPEASSHHOM CTROSHHK PA3Pe3a B BOAOHOTHEIX Io-
PMIOHTEX TPETBETG 3Tada BOMHIH KPUeBbIX 30H DaCCeiHAa ROIMOKHO OMPAHHYCHHOL
MPOSIRICHHE PETHOHANLITWX MOTOKOR rAVOOKHX 1I0A3¢MHBIX BOA. B TO A¢ BpevA B
HAHOOMEC 10rPYAEHHNX 00IacTIX DACCEHHA B HIDKHEH YICTH pa3peld BTOPOIrG 3Taxa
BOIMCAHG NMPOMBISHHE NAICTOBO-DADKOBOH CHCTEMBI,

286 Hacte 1. OcHoBLI perioHaANLHOW FMAPOTeoOnoruM

GACCEMHOB (DHKCHPYIOTCH HE TONLKO GHOMALHO BBICOKHE, HO W dHO-
MAALHO HUZKIE TNACTOBBIC AABACHHH. KpOMe TOro, aHOMANbHO BhiCO-
KHE TLAACTOBBIE JARACHHA, MO CYIUMECTRYIOWMM NpeacTaBneHnam (Jlio-
HHH, 2001), MOTYT OLITH CDH3AHDLI HE TOALKO ¢ YIAOTHCHHEM FOPHBLIX
nopon rnoa J¢ACTBHEM TCOCTATHYECKONO AARMCHHH M OTXATHEM MOPO-
BLIX BOYI, HO M € APYFHMH (PAKTOpPaMH B OCHOBHOM 3HA0EHHOH RPUpOOst.
B cBA3WM C ITHM HIKHIOI HACTL pa3pe3a apTeIHAHCKOrO DacceiiHa, B
KOTOPOH (PHKCHUPYETCA HEYNOPAIOYEHHOE PACNPEAC/IEHUE TUTaCTOBLIX
AABAEHHH, TIPABHALHEE PACCMATPHBATE B KAUECTBE FHAPCAHMHAMHYE-
CKHIl 30HBI 2#JoceHHOO PEXUMA NOL3EMHBIX BOA, (4).

[ MApOAHHAMHYECKHE YCIIOBHA TPETLHENO MAIPOreOIOrMYECKoro araka,
HHOTIA HHXHHX YACTEH BTOPOrO (OTCYTCTBHE CBA3H ¢ COBPEMEHHBIMU
001aCTSIIMH MHTAHMH, 3ATPYAHEHHAA CYDBEPTHKANEHAA DUILTpaLIM,
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HAAHYME YUACTKOB ¢ YPE3BBIMAHHO ManbIMH CKOPOCTAMK ABMXKEHHHA
HAH 3ACTOMHBIM PEKHMOM MOAICMHLIX BCOI W AP.) ABIIOTCS HAHOO-
Nee GRAronpHATHbLIMK 415l (POPMHPOBAHMA M COXPAHEHMWSI B TeugHMe
ANMTEALHOIO BPEMEHU MECTOPOXIACHHH HedTH M raza. MmewowmMiics
OMbBIT PA3BEAKA H 3KCNAYATAUKWH CEHASTEABCTBYET O TOM, YTO DOb-
WHHLTBO KPYNHEIX HEQTETAZOHOCHLIX ODIACTER U MECTOpPOXACHUI
CBH3IHO HMEHHO € ITHMH HHTEpBAIAMU palpe3a BaccedHOB naaTdop-
MEHHOTO THNd. B TO k¢ BPeMA MMCIOLIMECa JAHHBE, B YACTHOCTH N0
UEHTPABHOW 4AacTH 3anafHo-CHBUPCKOH apTelHaHcKol 06aactu,
CBUACTEBCTBYIOT O TOM, YTO NPAKTHYECKU BO BCEX CAYYAAX HedTAHbIC
MECTOPOKACHHUH NPHYPOUEHBl K 30HE HEYROPAILOMEHHOO pacnpeas/ie-
HUH MIACTOBLIX AARNEHHE (4-9 TMAPOAHHAMUYECKAS 30HA IHAOTEHHOMO
pexHMa MOA3EMHLIX BCA).

Obag cxema ruipoirHaAMHYECKOil 30HANBHOCTH DacceiHa npyBe-
Aena Ha puc. 10.9. lMogobHag ¢xecMa B NpHHOMME XAPAKTEPHA He
TONLKO LIS KIACCHUECKHX MYIbA00OPA3HBIX CTPYKTYP, ABASIOLLIHXCH
IMEKMOHOMUNOM APTE3HAHCKOTO QacceitHa, HO M A8 aCHMMETPHYHO
MOCTPOEHHBLIX CTPYKTYD, MOHOKAHMHANBHO NOTPYXKAIOUWXCA CKIOHORB
# Ap. ECTECTREHHO, YTO NPH 3TOM THII CTPYKTYPL! U CTPOEHHE ee pas-
pe3a ONPENEAAT CYLLECTBEHHBIEC H3MEHCHHA KOHPMEYPRULHH [HAPO-
AHHAMMYECKHX 30H., NMOJMOXEHHH HX MPaHHMLU, MOLLHOCTH W Ap.

Tudpozeoxumuueckan 30HEAGKOCHE APTe3MAHCKHX DaccelHOB naaT-
GOPMEHHOID THNA OTPaXKaeT OOWME 3aKOHOMEPHOCTH H3MEHEHHMA
COCTABA H MUHEPATHIALIMH APTE3HAHCKHX BOA ¢ YBETWYCHHEM ryOUHbI
TARCTAaHAS M VAANSHHEM OT “OTKPLITORN nepudepHH K BHYTpeHHeH
norpykeHHord ofnactn 6acceiHa (B M. Bepuaacku#, M K. 3aiues,
H.K. Urnatosuy, E.B. lMocoxos v ap.). “HopmaabHbIM™ cuMTaeTca
HAPOreOXMMKUCCKHH pa3pe3 0acceiina, B KOTOPOM CHM3Y BBEpPX MO-
ryT ObiTb BHACJIECHDI Ty THAPOTCOXHMHYCCK KNS 30HbL | — MNPECHbIX

Fnasa 10. ApTezuanckue HaccerWHbl NHATHOPMEHHOTO TMNA o587
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Pre, S TIPMHUAITHANBEHAN THADOUHHAMHUCCKAY CREMA APTEIHAHCKOIO DacceiiHa
IIATPOPMEHHOMD THNA, | — CAOHCTBIC CHCTCMBL BOTOHOCHBIX TOPH3OHTOB (KOMIICK-
COB) TPCX I'BAPOTCONOrHYECKHX FTaxkcil BacceitHa; 2 — perMoHAILHLIC AadQIpoHH-
LEACMBLIC TONUIN: J — HOMEPA THIPONCOAOTHUCCKHX 3TakKeH; 4 — rpaHHuUbBl H HOMEpa
FHAPOAMHAMIIECKHY S0H: 5 — 3HD TCKTOHHMECKHX HUPYULCHMHA, @ — CHUTCMiL “MECT-
HOIX" 1 7 — PRFHOHAILHBIX IOTCKOB NOA3CMHLIY BOY & — Cy0BepTHKanbHast ¢HALTPa-

HHH Mepes CTABONPOHHIEIEMBE TIOPOUB; ¢ — TBHYTPEHHHE™ WCTOMHHKH NHTIHHA 101-
JONMHBIY A0 CATHSHOHHBIE UPOLECCHI, JSTHAPDATIALNS, NPATOK FNYOHHHLIX PAIOHA0RY,
fiY — nopodbi ObpasiIeHHN 1 ADYHIAMeHTA

(20 1,0 r/n) noOI3eMHEIX BOA THAPOKAPBOHATHOMO KANLUHEBOTO (Kaflb-
UHEBO-MATHHEROIQ) COCTABA, 2 — COMQHOBATBIX W COJIEHBIX BOA CYAb-
haTHOro (CYNLPATHO-XNOPHAHOTO) COCTARA, 3 — pacCONOB XAOPHIHO-
r0 HaTPHEBOFO COCTARA ¢ MMHepwIn3auuei oo 300—400 r/n 1 Bonee
(HU.K. 3aiiuer, E.B. Ilocoxos u ap.).

Koicenucekte NPeACTARICHM O NPHPONC OPMHPOBAHHH HUPOIEOXAMHIECKHX
VCAOBHE {30HANBHOCTH) apTCIMAHCKHY OACCCHHOB BCCTAa KCXOOMNH H3 NPERnoCchLIKK
o HX TECHOH CBH3H ¢ JKOHOMEPHOCTAMH PErHOHATBHOH AMHAMHKH APTCIHAHCKHN
ol (M.A. Matwisexnin, H.K. Hriarosny, A Makapedko, A Cunnu-bekuypyn
it ap.). Hauboace nionHo 310 noloxcHue chopyyvanposan H. K. Hraatosuu (1944,
19500, KOTOPBIE CMUTAN. YTO TPCM THAPOSHHAMHUICCKHM JOHAM paspesa DacceiHa (oM.
BbILUC) COOTBETCTRYION TPH THAPOFEOXHMH'IECKHE I0HBI MMAPOKAPDOHATHBIN, cynwbaT-
HEIX H XIOPpHIHEY DOAICMHLE RO, Onnako soaen 3a atim (Pamnecknii, 1954) Suno
NOKA3UHO, UTO 40%¢ B VCIAOBHAX CGIHOMO HACCCHHA rHIPOrcOXHMMUECKHE NMOKAATENH
FHARGAHHAMHUYSC KHX 30H MOTYT HIMEHATRCA B IMPeKOM auanazode. [lpH cpabHeHHH
THAPOTEONMMKEYEC KUY PSPE30B PARTHUHBIX APTEIMAHCKHX DACCCHHOB 3T3 JAKOHG-
MEPHOCTD HPOARIMETCH €I BOAZE PCIKO KAK MO PUCTIPCACASHHIO BEIHYHHBL MHHE-
MTH3AIHH, TAK H MO CONCPHIAHMID H COOTHOHIEHWIO OCHOBHbBIX KOMIIOHCHTCB COCTABA
(pHe, 10010, Tadm, 1001k

258 YacTe Hl. OCHOBL perMoHaNbLHON MMAPOrGOROTHM
A MuHepanu3aums, rin = CONgHOCTs, %o
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Pac, M1 XapakTep HIMeHeHHA MP- Annlepra Muauran

HEPLIHIAUKHH APTEIHAHCKKHY BOA ¢ [y~
GUHOH JAICTAHMA:, A — APTCIHAHCKHG

OucceiH Poccum: § — Cer. Caxanmu; CesepHoe
2 — 3anaaHo-CHOWpCKHE Gacceiin; 4 noSepenee
3 — Bocroyno-Mpeakapkaickuii; 4 — —=-=[lecsu }Meumlcaﬂucom
Auenporcko-AodHeursid; § — Boaro- | januea
Kamckuii; 0 — Axrapo-Jlerckuii { Kan- !
verxo, 1972}, & — apreinanckue Dac- |

ceryer CLUA (Hanor, 198D 5L I =-Mopckas soga

Takum 0oOpa3zoM, MOXKHO CYMTATh, YTO OCHOBHBIMH MOKA3ATEISAMHM
CHAPOTCOXHMHYECKOH 30HAILHOCTH NIPH HOPMAAbHOM THNE paspe3sa
ABMAOTCH: |) 3aKOHOMEpPHOE yeeAUHeHHe MMHHEpaTM3auMH NOA3EM-
HbiX BOA ¢ CAyOMHOM oT Menee 1,0 po 20—50 r/1 BO BTOpOR 30HS M
no 300—300 r/n 1 60nee B TPETLRH, 2} OAHOBPEMEHHO C POCTOM MH-
HEPANTH3ALUMKH — U3MEHEHHE XMMHYECKOTD COCTARA NMOA3EMHLIX BOA OT
TMAPOKAPOOHATHOrO K CyabATHLIM (CyAbOATHO-X10PUAHBIM) K AdNee
K XMOPHAHBIM; 3) onpeaeieHHOe CONOMYHHEHUE FPUAPOTCOXHMUYE-
CKHMX H TMIPOIHHAMHUYSCKHX 30H paspe3a, mpoapraloweeca B GopMu-
pPOBAHHU MPECHBLIX THAPOKAPOOHATHLIX BOA TMABHLIM O00pPa3oM B 30HE
HHTEHCHBHOINO BOIOOOMEHA, COMOHOBATBIX M COACHBIX (A0 2-—5 r/a),
CYNbGaTHLIX M CYAb(aTHO-XNOPULHBIX B 30HE 3aTPYRIHEHHOTO BOAO-
OOMEHA MEPBOTO 3TAXKA M B NEepexolHON 30He BTOPOro, pacnpocTpa-
HeHUE CONCHbLIX XJIOPHAHLIX BOA W pacCoiOB C MHHEepanv3aluued ao
300—400 r/a v 6onee B 30HAX BeChbMa 3aTPYAHEHHOTO BOAOOOMEHA H
DHAOTEHHOID peAHMAa NOSEICMHLIX BOA.

Fnaea 10. ApTesHaHcKne BacceiHbl NNATHORNEHHOMO TWNA 259

= ¢ =2

—_ ,..E. :8

= P . ., e m o i

g 2 ?15'{@ = 'cuz|z m_ZLJ‘é Eo= E_g

wd =T = LSRR, ol o e gs= R
5 =1 N N RR=rs | IIGZs|= (PO E

" 2 =l8g 12| 5] 2303 [4L4] 53

— —_ wr '_-"___ —
E Sig@ 1< ZEotw CUT @ %%
o=

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu... 272/464



‘WOLELICY WHMHHOHLEN wHHLAHLER] 3 13008 sHIedIuAd
1p¥ WAeHhupsed 3 {rog aMALRHogdeNodTH | |, 'Toa XM9OLHAD] KHHIUGIEE H BEHHAEUIH OJOHAHIHALHM XPMLOBhA

273/464

vsevolozhskiy_v_a_osnovy_gidrogeologii_compressed.pdf

09.08.2022, 12:39

100UHIEE) 800UHL BHHAHEdLOOdUIed 0I0H120HKAIEOU XEMLIERA BH L2ALLDLADIO TOA XFHDadU BHOE | 2mupnawnd]]

D001 —IS JHAIW “a0LHaH
£1—1 0 i1 9F—] -OUWOHOCOHMN JHHEY
91—14 0561—4d M6—1d -HaL0) FOHIBHHIAER
/I ‘sunecdred
0L 0¥ 357 -3HHK BRHIVEWHINEW | (g pHoc) 19/ ¢¢ 22100 U2
-HMECHIBAdIHHK 3 A0U00aR]
ToR XISHWALTOU
eN ED—|D e ‘eD)—I0) B ‘BN dEL300 HHAISNHWHX
SEO—D10 0E—L0 0F—'C WA CITHOL GLMOHTTION
/W "801H3H
0S| (48 — ~OUWONCANHIWN BEHHEX
S0l —14 r—I14 -d3r0o) AHIEWHIMEN
EN—1D "'0S (g Enot)
BN B0 ..ﬂUlem EN ‘BED—1D /I ¢f Or '] LO wavnet
eN—'00H BN E)—D) eN—"07H TOod XMHMNIEEOU | -HIRAZHKIW 2 o XI9Ha10)
EN—'OOH 1D eN—L) ‘FOS eN—1D TS ARLIOD HHNDIZhHWHY
8L—L0 09" 0—10°0 0r1—=100 Wi IHHOE 9130HTTIOK
F
EN—ED) OS
eN—~0OH PEE1INI OJOHHOHLEN OJOHKHLTR] FOg XMHWICEON _ (¥ eHOE) E\.__ I
eN B —Y0DH 1r08 HIHIEHOGAENODTH | 810D WHNDShHWHY | OHIN HOHMELHIEAIHHK 3
- - - - - - T0d XQHWIETCU XMHIXA|[
I'T—. 1070 0L 0500 MFO—.000 WA “IFHOE 4LOCHTTIION
wydmns y-onren HHDRONIOLY HIAORD
i adS) £ ¥ W i u EHEAIOBA BHOE KENIFhHWHXOMOATH |
MHIAIIE0 INHIHEHEILLY

(9967 'Asampc "y i ow) euml olonHewdod ey

BoOHNAIIEY XMIoHEMEILDe (WidoHdueHoE) eEadeed 0JONIhMNKXORIOdTH] EdnLONdeLIEdRY

Hacte lil. OcHOBLI pErMORANLHOR rMAPOrecnorun

260

B 1O Xke Bpema, Kak ObLTO yKazaHo peiue (¢M, 10.2), ypoBeHb MH-
HEPATU3AUHMH APTEe3HAHCKHMY BOA M 3AKOHOMEPHOCTH €8 M3MEHEHHA B

pa3pese O

(¥

*

ACCCHHA B 3HAYMWTENILHOH CTEMNEeHW QMpenendioTest MUHepa-
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MEIX MOPO.

PDOopMHPOBAHHUE FHAPOTEOXHMHUUECKON 30HUIBHOCTA (YBEIHYEHHE
MHHEPATHIdUHH W H3MCHEHHE XHMHWYSCKOrg COCTaBa apTe3HaHCKHX
BOA ¢ FAYOUHOM) CRS3bIBAIOT € PA3TMYHBIMK NPHYHHAMH. Cpeal HHX
MOAKHO Ha3BaTh. |} rMMOTElY 3HAOFEHHOMO MpoMCxoKacHHA (A, 3cc,
B.A. KpoToga v ap.), CBA3BIBANOLLYIKD OPMHPOBAHHUE XTOPHAHBIX pac-
CONOB C MOCTYNACHHEM (PAOUAOB M3 MAHTHH, 2) CEOAWMEHTOINCHHYIO
runore3y {M.I', Banawko, U.K. 3afiues u ap.). 1o KOTopoit BbICOKO-
KOHUEHTPHPOBAHHBIE PACTBOPbL XJopKaibuueBoro THoa {no B.A. Cy-
THHYY ABTAKOTCH 3AXOPOHEHHONW parncil ApeBHHX CcONepoaHbix fac-
CEMHOB: 3) rHNOTely “nol3eMHOro Henapenua” (M.E. AnbToBckKHit);
4y runoTe3y rpaBHTALKMOHHOIO pacnpencieHuds woHoB (K.B. $uia-
TOB), COMNACHO KOTOPOA “rsxkensie” HoHbl {Ca, Mg, Ba. Fe) vakannm-
BAKOTCH B MOTPYXEHHbIX 4acTdx OGacceiiHa, a Haubonee nerkue (HCO,
M Ap.) — B BEPXHHX 4acTsX; 3) rUnoresy “TPaHCIAUHOHHOO™ nﬂpe;
pacnpenenedus WoHor (O . Camoitnor, J1.C. Cokonor): 6) runoresy
“mMemOpaHHoro 3pdekra” w ap. Hanbdonee peposiTHO, UTO PHKCHPYS-
Mbl¢ FIPOABISHUA BEPTHKAABHOH THAPOTEOXHMHYECKOH 3JOHANBHOCTH
ABNAKITCH peivAbTATOM KOMNIEKCHOD BOICHCTRHS MHOIUX npa-
IIECCOB, KOTOPBIC TIPOUCXOANIH B TEUCHHE 2E0402HHECKY OIUIMEAbHBIX
MNepHOAOB B3AMMOASHCTBHA TOA3ZEMHBIX BOA ¢ FOPHBIMH MOPOAAMM,
rA3aMM U OpraHdueckKMM BEIECTBOM (CM. 1. 4).

Hapsiny ¢ “HOpManbHBIM™ THUNMOM THAPOreOXHMHUYECKOIQ pa3pesa B
APTEIHAHCKHX QACCeitHaX LWHMPOKO PACPOCTPAHEHbLI TaK HA3bIBACMEBIES
*HHBEPCHOHHLIE" pa3pelbl, B KOTOPLIX B TOH WIH HHOW Mepe Hapy-
WACTCH ODLIAA 3AKOHOMEPHOCTh HIMEHEHHA XHMHYECKOrO COCTapa M
MHHEPANHU3ALHWKW NOA3EMHBIX BOA € rAYOHHOM {cM. puc. 10.10).

Handosnee HiyueHBl CHAPOTECXHMHUYCCKHE “HHBCPCHE . QOPMHPYIMLUHECH B Kpag-
BBIX YACTHX APTE3HAHCKHX QUCCCHHMORB B YULOBHAX NOHMHICHMAIGHO0 3800IeNUT 2PV -
mogeic wod. HUpoKoC passuTHe MPOLECCOR HCNAPEHHA TPYHTORLIX BOA M KOHTHHEH-
TILILHOYO 3ACQACHHA TIpHBOIAT (CM. n. 4) K (OPMHPOBAHHID HENOCPENCTBEHHO B
IPYHIOBROM TOPHIOHTE apuaHblX TEPPHTOPHA BLICOKOMHHCPAIHI0BAHHBIX XI0PHAHbIX
BOA K pacconos (mo [B—150 r/2n. BHEs no paspely B MEXRIACTOBWX OPH3IOHTAX
NEPBOrD STak: (HHOTHA ¥ KTOPOTO} NO MEPS YECAUMEHHS HIOAHIIMH OT 3acoNeHHbIX
MPYHTORLIX ROA NPOHCXOAHT NOCTENCHHOE YMEHBLISHHE MHHEPAIHIMIMH NOAEMHEX
BOA U COOTBCTCTBEHHOS MIMEHEHHE HX COCTARA. B OTIenBHBIX CIVYAAX NPH HAMKYMH B
PAIPEIE BLACPAUHHBIX TAACTOR ¢NalONpoHHIEEMEY 1NOPOA HETIBCPEICTBEHHO NOA
BBICOKOMHHCDATHBOBAHHLIMH TPYHTOBLIMH BOSAMH XAOPHIHOIO COCTARA CKBAKHHBI
BERPHBAKT NPeCHBIE H chaboconoHosarele (00 |,5—2.0 r/n) podbl rHApOKapbOHUTHO-

Mnaea 10. AptesvaHcKkie GaccelHbl NNATHOPMEHHOrQ TUNa 261

CYARDATHORG, CVALDATHONG M APYFOTO COCTARA, OBMACTH NHTAHKMS KOTO[LY PAciOnc:Kke -
Hbl BHE YYACTKOR HHBTERCHBHOIMC HCITAPEHHA H RACOACHUH IPYHTORMX B0 (CM, T 133
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Hue no pazpeiy. kKax Npagdiio, BOCCTAHABMMBACTCH “HOPMAILIALS THAPOTrEOXHMN -
eCKdsH WOHLIBHOCTE € VRTHYCHMSW MHHEPAAMIAUHN MCEKINACTOBRK XY BOI U TJ'I}’EIHH{)H
HLETAH I,

AHadorHuHLBE MPOYBAEHHUA THAPOreOXUMHYSCKHX “WHBepCcHl™ BO3-
MOKHBL TAKKE TIPH PACnNpOCTPAHEHHIA B BEPXHCH YACTH paspesa rop-
HbIX TMOPOI C BbLICOKHUM COASPAKAHHEM [IETKOPACTBOPHMBIX COCAHHEHMH
SOj‘ H CI” (THMC-4HIMHAPHTOBLIE TOMWH, OTNONKEHHS COBPEMEHHLIX H
BEPXHEUETBEPTHYHBIX MOPCKHX Teppac, KOTAOBHHBE KPYMHBLIX COIEHbBIX
Q3ep KW Ap.).

B rnybokux (ot 200400 no 2500—3000 M H Gonee) 4acTsax rua-
POreoNOrMYECKOro pa3pesa apTe3HaHCKMX DacceHoB maaTQopMEHHOMO
THUNA H KPVIHbIX MCKIMOPHBIX BNaavH (cM. 1. 11.2} LHpOKO pacnpoct-
pPaHCHBI TIPOABICHHA HHBCPCHOHHOH 3OHAMBHOCTH, CBA3AHHBIC C 3a-
NeraHueM Noa 30HOH BLICOKOMMHEDPATM30BaHHbIX (a0 100—250 r/a u
Donee) XNOPUAHBIX BOA MEHee MUWHEepalu30BaHHbIX BbICOKOKAPOOHAT-
Hbix Bod Cl—HCO,—Na n naxe HCO;—CIl—Na cocrasa. st 31hx
BONl XApAKTEPHA BbICOKAS KOHUEHTpALNSA KApOOHATHBLIX AHHOHOB
(cymmaproe conepxanne HCO; +CO Ao 20—30 r/m), oTcyTCTBUE
HAH MHUHWMANbHbBIE mHuf:HTpauwn SOE* 1 Ca**, BBICOKHE KOHLEHT-
pauvn I, B. NH,. PopmuposaHye MOA3EMHBIX BOI AaHHOTO XMMU-
YECKOro cocTaea DﬁbquD CBA3LIBAIOT ¢ HATMYHEM B COPHBIX TTOPOIAX
3HAYKMTE/IbHBIX COOePKAHHH OPTAHHYECKHX BEMECTB H ACATEALHOCTEHY
CYALDATPENYUHPVIOLIMY MHKPOOPraHHM3MOB ( KpaiHoB W mp., 2004).

HCH:K'L‘.IJII:I(}" NCA3EMHABIE BOAE AAHHOMD THNMG MEHETHWECKH CHASAHBE ¢ MOpOdiaMH.,

OTHOCHTENBHO OQOTAEHHBIMH OPrafdHAYMCCKdM RBCLCCTROM, UMYX HAMHYHE DacCMAaTpPHGa-
CTCST KAK NOMUKOBHI NPH3HAK HedTeras0HOCHOCTH.

OnHako dopMHpoBaHHe B pane cnydaes (3ananldo-CHOHpPCKUE
BaccciH W OP.) HA 3HAYMTEALHBLIX rAYOMHAax (10 2500--3000 M 1 Go-
JIE€)} BLICOKOKAPOOHATHBIX BOA ¢ MUHepaausaumei 10 r/n v MeHee no
CYLIECTBYHOLLMM NpeacTaBleHHAM BO3IMOXHO TOMBKO APH “pazdabre-
HHH® MaJOMMHHEPATH3IOBAHHBLIMKH Bolamu (KpaiHos u ap., 2004).
Mpd OTHOCHTENBHO HeBONbIUMX (MNEpPBbIE COTHH MeTpOB) IMyOHWHAaX
1aMEraHUs Takoe pazbaRNeHrne MOXKET ObITbh CBA3AHO ¢ NMOCTYIJIEHHUEM
COBPEMEHHBIX MAH APEeSHENH(HUALTPAUUOHHLIX Boa. B riyboxmx vac-
THY pa3pesa Pas0aBNeHHe MOXET ObiTh CBA3AHO C OTKATHEM MASIOMM-
HEPANH30BAHHBIX CBA3dHHBIX BOA TMHHHUCTHIX OOROO (CM. T, 2}, C BO-
AaMK, (POPMUPYIOWMMUCA MPH JerHapaTaudH Nopoaoodpa3yollnx
MUHEPAIOB, HIH C NOCTYTJICHUEM NMAPOROAAHBIX (PAOWIOB K3 NOpOA
dyHIAAMEHTA.

262 YacTe 1. OcHOBLI PErHOHANLHOW rHAPOTEOnOrvA
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Bonpocur x 21a¢e 10

1. Cnpoenue suOpocenineHHeCcKoco paspe3d apimesHaHcKuX Gacceinos
HAGMPOPMEHHOZ0 IMUAC.

2. [udpoeeorocuueckue 3maxcu dacceuna.

3. Yeaosus chopmupoeanus nodsemrvix 600 Mepeocn cUdPOeOA0e-
CKO2O IMANCA.

4. PecrtonaroHas QunamMuia noo3EMHBIX 600 @MOPO0 CHOPOCECOIO-
HECKOCO HNANCA.

5. Tudpodunamuteckas 30HAALHOCTIS OACCELHA.

3. Cosperennvie npedcmaeicHus o Gopmuposanyy 100EMHLX 600 &
CUTPOOURAMUNECKOU TORE * IHOOSEHHOCO PEHCUMA .

7. [udpoceoxuruyeckas 30HarsnocHs BacceiHps naanpopyenrHozo
Muna.

Taaea 11

TMAPOTEOQJIOTHYECKHE MACCHBbDI
H CKIATYATBIE OBJIACTH

['maporeonornyecKne MacCHBbl H CKIATMATHIE (FOPHO-CKAAAYaTbIC)
0DJACTH KaK THIT THAPOreoJIOrHUeCKOro paloHa B OTIMHYHE OT apTe3H-
aHCKHX DACCEHHOB XapaKTepH3YIOTCA OAHOH O0LIER OCOOEHHOCTBIO —
MPEUMYILUECTBEHHBIM PACNPOCTPAHEHHEM TPEUWIMHHBIX THMOB NO43EM-
HbIX BoA. Ha OCHOBaHWW 3TOrO CXOACTBA OHH WMHOrIa paccMarpdBa-
OTCA KAaK TMAPOCCOJIOrMYECKue pafoHbl edumoeo CKTAIMATONO THNA
(3aitues, 1986), OnHako B CBA3H C CYWIECTBEHHBIMH PAIMUHAMA YC-
NoBHH (POPMHUPOBAHWSA NOA3EMHbBIX BOA TaKOe O00BEAHHEHHE HEOTPaB-
AaHHO. FHHPOFCDHOFHLICCKH': MACCHEDB!, ABAAKYUINCCA CTRPYETYPAaAMMHM,
CNO¥EHHBIMH FNaBHBIM OBpa3OM APEBHHMH KPHCTAMAHYECKHUMH TNOPO-
namu (Apyrue THILI 110POa, B TOM YHUIE pBlIXble OCAN0YHBIE M10poabl,
NEPEKPBIBAKOLIHE B pHAe CAYHALB KPHCTaAAH4YeCKHE ©o0pa3oBanus
(byHAaMEHTA, HMEOT, KAK MPABHAQ, Pe3Ko MEHLbLISE pacnpocTpaHe-
HHE), XapaKTEPH3YIOTCH MPEHUMYIMECTBEHHBIM PACTIPOCTPAHEHHEM Te0-
d)HﬂhT]JHLIHDHH BIX Cpel MACMAamENeckoco H MfmaMﬂp{f}Oc’f'HHﬂEO THOOB.
CKnaguaTbie ODNACTH B OTAHYHE OT MACCHBOB XapaKTePHIYIOTCA Ype3-
BLIUAHHO CNOXHBIM CTPYKTYPHBIM [MAAHOM, NpHYEM COCEIHHE CTPYK-
Typbt (11111 n Gonee BLICOKHX NOPSAAKOB) MOMYT OLITL CAOKEHB! TOpP-
HbIMH [OPOAAMH PASJIHUHOMO BO3IPAcTa H cocTaBa. B CBA3M ¢ 3THM
THNB! TEOPUABTPAUHOHHOR Cpeabl MOTYT PE3KO M3MEHATHCS HA OTHO-
CUTENLHO KOPOTKHX paccTosiHMsX. Hapaay ¢ MarvaTHuecKHMH W Me-
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Fnasa 11. Fupporeoncruveckne Maccmesl W cKnapuartele obnactu 263

TAMOPPOre HHBIMH LHHRPOKOE PACTPOCTPAHEHHE UMEIOT Cpeakl redi-
MEHMOZEHHO-MPRUUHH020 TUNE (CKIAAYATO-IK30TeHHbIK NOoaATHN), a B
HekoTopblX Caydaax (Kaekas, ¥Ypan H Op.) TAKKE Cpeabl Kadpcmosoio
THNA. B npenenax BHYTPHIOPHbLIX H MEKTOPHBIX BIANHH, JOCTATAIIIMX
HHOIMa KPYMHLIX pA3MEpPoB, B BEPXHEH YacTH Pa3pe3a HA IHAMUTENb-
HYID MOUIHOCTE MOTYT ObITk PaCnIpOCTPAHEHB TAKIKE CPeibl cedumer-
mozensoo nopogoco THNA. MiMeHeHne THna cpeabl BO BCeX caydyanax
OOVYCAOBIHBAST OMpeae/ieHHbIE, WHOTNA AOCTATOMHO pe3KHe, H3MEHEHUH
THNOB NOA3EMHBIX BOA H YCNOBHH HX (POPMHPOBAHUA.

11.1. T'naporeojornyeckue MacCHBBI

[uaporeocaorvyeckHe MaccuBbl, KaK OBUTO CKa3aHO Bblllie, CBA3aHbI
C TEOJOTHYECKHMH CTPYKTYPAMH, B NPEieNax KOTOPbIX HEMOCPeACT-
BEHHO ¢ MOBEPXHOCTH PacnpoCTPaHSHbl IPEBHHUE KPUCTANAMUYECKUE
nopoibl. B TEKTOHHYECKHX fNenpecCHAX HAH KPYMNHbIX 3POIMOHHbLIX
NOHWKEHHAX penibedpa, HA OTAENLHBIX YYACTKAX WAM HA BOJbLIEH YacTH
MAaccHBa KPHCTAMAHYCCKHE MOPOAbl MOTYT ObITh MEPEKPBIThl PHIXAbIMH
H cNaboCUEMEHTHPOBAHHBIMH OCALOMHBIMH TIOPOAAMH HEOrEeH-YeT-
BEPTHYHOTO MKW Gonee OpeBHEro Bo3pacta. THMUYHBIMH MPUMEPAMH
NONOOHBIX FUAPOTCOJOrHUYCCKHX PAHOHOB ABNAKOTCA DbanTHHCKWI wuT,
YKpauHCKHIE KpHcTalanueckHii MaccHB, EHMcelickuit kpsx u ap.
{puc. 1L.1).

+++1 55 2 ‘:-3 /\/“/“4:..:_’-—5 ""#-..6

Prue, 111 Cxema cTpoeHHs runporeonornueckons MaccHes { —

ApeBHHE KPUCTAAAHYMSCKME HI0p0abl, 2 — 3043 KIONCHHOH Tpe-

WHHORATOCTH, § — peiXisle MAH cnabocueMeHTUPORAHHBIE OLil-

A0UHBIE OTIOKCHHS, 4 — 0D0pa3oBaHWA Kopbl BLIBETPHEAHHA,

3 — BOIMOWHLIC HATIPOBENEHHA fOTOKOR TREUIHHHO-HKHIbHbIX

BOI, & — HANPABAEHHA 1BHAXEHHR TPELWHHHO-TPYHTORBIX BOA
JOHDE IKIOMCHHOH TRCWHHOBATOCTH
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264 Hacte Ill. OcHOEEI perdoHanbHOW rHAPOreCROr UM

OOWHMH OCOBEHHOCTAMU NPHPOAHLIX YCIOBUA ((PpHIHKO-Teorpa-
prHeckne yCA0BHA, TEWIOIHUYCCKOE CTPOSHWE W AD.) THAPOTeOCrH-
YeCKHX palOHOB 3TONO THAW, B pELIAKLWIERA CTENMEHH ONMPEaS/AIOLIHMH
THMbI H YCNOBUS (DOPMHPOBAHHA MNOM3EMHBIX BOI, ABAAIGTCA:

1} ApeBHHKA CPABHUTENEHO BBIPOBHEHHBIH, B pAde CIVYAECB HH3KO-
M CPEAHErOPHBIA peibed ¢ OTHOCUTEABHO TFAYOOKOH H PE3KO
BhipEl}KeHHDH ?pOBHDHHOFl PaACcHMeHCHHOCTEH),

2) XOpPOWO EBbIPBKEHHOE MPOSABICHHE LUMPOTHON KAHMATHYECKON
JOHAUBHOCTH {(aTMOCOhEPHBIE OCALKH, HCMAPEHHE, TEMNEPATYPHI
H Ap.), KOTOpas Ha y4YacTKAX ¢ HH3IKOTFOPHBLIM U 0CcODEHHO
CPeaHEeropHbIM PeabedOM YCROKHAETCH MPOSBIEHHSMH BBICOT-
HOH KINMATHHECKOH NOACHOCTH,

3) TMNWYHOe OIIOKOBOE CTPOEHHE ¢ PE3KO BbIPAXKEHHEIMU TEKTO-
HHYECKHUMH TPAHULAMUH OJIOKOB (30HbI TEKTOHHYECKHWX Hapy-
ECHHIT). B pPie ClyqacB € A0CTATOMHO YETKUM MPOABISHHEM
HOREHLUMX M COBPEMEHHDBIX TeKTOHMYECKMX ABHXeHHUH. [Ipwu
ITOM XAPAKTEP TCKTOHHMYECKHX ABHMXEHHH (3HAK, AMIUIMTYIbL)
018 OTACAbHEIX GNOKOB MACCHBA MOMKET CYIUECTBCHHO PA3IH-
YATBCA,

4} pacnpocTpaHeHHE MOLUHBIX TOMU APEBHHX KPHCTATIMYECKHX
MATMATHUECKHUX WAH MeTAMOP(HUECKHX MOPOA: MHTPY3HBHLIE
nopoabl pazMHUHOMO COCTaBa, rHeWCh, aMpubONHTRI, KpUCTan-
JTHYECKHE CAAHUBI, KBAPLMTHE U Ap.;

5) NperMYLIECTREHHOE PACAPOCTPAHEHHE TPellHHHBIX THNOB NOad-
3EMHBIN BOI, CBH3AHHBIX ¢ PETHOHAABHBIMHM HJIA J0KAJTbHBLIMH
{MHHEHHO-NOKAMBHBIMW)} 30HAMMH TPELIMHOBATOCTH KPHCTANIN-
YeCcKHX nopon (cM. ra. 9).

(OCHOBHBIM THMOM MOA3EMHBIX BOM SBAAKTCA TPEWMHHbBIE {IPYHTO-
Bble TPCWMHHBIE) BOAbl BEPXHEH 30HBI BLIBETPHBAHMS KPHCTALIHYE-
¢ckux nopoa. B OonpluMHCTBE CyuaeB 3TH BOAbI 00pPa3yIOT THAPABIH-
YeCKH €AHWHBMH BOMOHOCHBIt TOPH3OHT ¢ BGAAMH PBIXJIbLIX AOKPOBHBIX
OTNOKEHHH H BOAOHOCHBLIMH oﬁpmosahuﬂmu KOpPbl Bb1BCTPHEBAHKMA,
PACNPOCTPUHEHHBIN B OCHOBHOM B NPeIeadx BCeH NJCLLaad MacCHBa.
MOWLHOCTE BOAOHOCHOTO TOPH30HTA B 3aBHCHMOCTH OT CTPOCHMS
BepxXHEH UacTH pa3pe3a WIMEHAETCs OT HeCcKOMbKHX a0 60—100 m
w Goree (babunen, 1961). Kak npaBuno, MHHUManbHbIE MOIWHOCTH
XapaKTEPHbL ANS CYILECTBEHHO MMHHCTLIX NOPOI (CAaHUbl, MIHTDL
H aAp.) — MaKCUMaIBHbLIE LN KpeNKHX CKAABHBIX MOpOd (THEHCHI,
KBAapUMTBl M aAp.). OO0Wel 3aKOHOMEPHOCTBIO ABMACTCA YMEHbLUEHHE
NPOHHLAEMOCTH MOPOI ¢ YBEAHUEHWEM TIYOHHDb! 3aNSraHHisa W YBe-
TUUEHUE TIPOHHLAEMOCTH B 30HAX TEKTOHUWYECKWX HAPYUIEHWH, OMO-
NOXKEHHbIX HOBEHWMMH IBMKEHHAMH, H TEKTOHHYECKHX KOHTAKTOB
{cMm. rn. 9).
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Boawl rpyHTOBRE €O CBOOOIHON MOBepXHOCTLIO. [NMyGHHA 3anera-
HUA TPVHTOBBIX BOM, TeCHO CBA3aHA ¢ peibedomM TEPPHTOPUH H HiIMe-
HASTCH OT HECKOMbKHX METPOB HA MOHHAEHHBIX Y4aCcTKax g0 20—50 M
KM Bonee HA KPYThIX CKJIOHAX W BOAOPAZIeAbLHBIX MpoctpaHcTBRax. Ha
VUACTKAX, M€ MEPEKPLIBAIOUIHE PhIXABIE OTIOXEHHA WAH 00pa3oba-
HUA KOpbl BblECTPHBAHHA NPEACTABASHBI CNAbONPOHHUAEMBIMH TOPO-
dAMH (BRAYHHBIE CYIMIHHKHU, T1HHEI), PACOPOCTPAHEHbl fTOAIEMHbLIE
BOAbl ¢ MeCTHBIM Hanopom. B aenpeccHsx NOBEPXHOCTH KPUCTATAH-
YeCcKHX 1nopoa, B 3POIHOHHBLIX NOHWXCHHAX H HA CKAOHAX MACCHBOB
mpd4 HaMTHU4YHHK B BE[J)(HEF! HACTH pa3peia CﬂHﬁDﬁpDHHL[HEMb]}{ ATINOAKE -
HUA (BAJTYHHBIE CYTJIMHKH, O3EPHBIZ HWAM MOPCKHE [AHHB M Ap.)
CKBaXHHbLI HEPEIKO BCKPLIBAKT HAMOPHLIE CAMOH3MHBAKOILIACCH BOJIbI
(M. pue 9.3)

B KpynHbIX TeKTOHHYECKHX ACNPECCHAX (NOrPY:KeHHBIX OA0Kax
MACCHBA) TIPM 3HAMHUTENBLHOH (150—200 M W BOMEE) TOJILE CNOHCTHIX
OCAA0OUYHBIX MOpOl MOXKeT QOopMHPOBATLCA CHCTEMA OTHOCHMTENLHO
H30JUPOBAaHHBIX BOAQHOCHBIX TOPH30OHTOB MEXKIUIACTOBLIX Bod. B He-
KOTOPBX CAYYasAX TaKHE AENPECCHUH pacCMaTpPHBAOTCA B KAdecTBe
COCLEHPHYSCKHX apTe3MAHCKHX 0acceitHOB MaioxcenHozo THNA. B cea-
3H C OTHOCHTEAbHO HeOOMbIUCGH MOLLHOCTbIO MAACTOBOH CHCTEMbL M
OTCYTCTBHEM BbLACPKAHHBIX CAABONPOHMUAECMbBIX MJIACTOB MEXKILUIACTO-
Bble BOJCHOCHBLIE FOPH30HTBI HAJNOKEHHBIX aApTe3HAHCKHUX GacceHHOoB
HMEIOT, KaK NpaBHAO, YCIOBHA (OpPMHPOBAHUR, XapaKTepHbIE Ind
IepBOTrG rMIApPOrcOMOrHHCCKOIO 2Taxa OacceitHoB I"IHET(I)D[JMCHHD]‘D
THa (¢M. 1. 10).

Ycnosua GopMUPOBAHHA TPEUIKHHBIX TPYHTOBLIX BOA BEPXHEH
JOHB] 3K30ICHHOH TPELWHHOBATOCTH pacCMOTpEHB! B U1, 9. B npeaenax
5TOH 30HbI B BEPXHEH 4acTH MACCHMBA KPHCTAIHMECKMX mnopod ¢op-
MHUPVETCA CHUCTEMA MECTHBIX MNOTOKOB TPEUIHHHBIX ([PYHTOBbBLIX W
C MECTHLIM Hﬂl‘leDM] MOA3CMHLIX BOO, CBAZAHHEIX C COBPCMCHHDBIM
peapeoM TeppUTOPHMH. IBMACHUE TOA3CMHBIX BOI BO BCEX CAVYasX
HANPABIEHO OT UEHTPAJIBHBIX YACTEH MEXKIYPEUHbBEX NPOCTPAHCTB K
APEHUPYIOUWIHM IPO3HOHHBEM MOHMMKEHHsaM, [MApOaHMHAMHYCCKUMH
PaHHUAMHK NOTOKOB ABIAIOTCA NOBEPXHOCTHLIE BOAOPA3IL/L W APCHbI
(cMm. puc. 11,1},

XHMHUYECKHEA cocTaB H MHHEPAH3IAUHA TPYHTOBLIX TPSUWIHHHBIX
BOA CMPEASASTIOTCS MABHbLIM OOPa30oM ¢1aboil paCTBOPHMOCTBIO IPEBHMX
KpUHCTAMIHYECKHX Nopoa. B yCnoBHAX YMEPEHHOTO H H3OHRTOUHOrO
YEAKHSHHA ¢ BepXHeH 30HOH MACCHBOB CBS3aHbLl MPCHMYILLUSCTBEHHO

vibTpalipecHble u npecHbie (1o 200—300 mr/n) ruipokapOOHATHBIE
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KanbineBble (Ca—Mg) Boast. TpH HATUUWK CynbPHIHOR MHHEpRITH-
JAUHH (NPoLecChl OKHCIEHWA CYAL(PHAOB) HENOCPENCTBEHHO B BEpPX-

266 Hacte Iil. OCHOBDI PErvoHansHON FHAPOTEONOTUN

Hel 30He BO3MOKHO GOpMHpOBAHHE BOL CYALDATHO-KANBLUWEBOTO CO-
CTABA ¢ MUHepanusauued ao 1,5—2.0 r/n. B 30HE HEAOCTATOUHOFO
YRRAKHEHUS NpH Pa3BUTHH OPOLECCOBR MCNapeHHUA W HAJTHYHMH 4ac-
THUHO 3aCONEHHBIX PRIXTBIX OTJOXKEHWIA HeNOCPEICTBEHHO C E\Ep}(HEﬁ
JOHOH MACCHBOB MOTYT OBITb CBSI3aHbI CYABPATHBIE U XTOPHIHBIE
(50,—Cl) Boawsl ¢ MHHepanu3auHei o 10—135 r/n 1 donee.

BrophiM WHPOKe pacnpocTpaHEHHBIM B Mpefenax KPHCTATIHMYe-
CKHX MACCHBOB THMOM NOA3EMHBIX BOA SIBAAKTCH TPeWHMHHO-KHWIb-
HbIE BOObl 30H TeKTOHWYECKHX HapylleHHi. B OONBMIMHCTBE cAyyaes
JOHB TEKTOHUUYECKHX HAPYIUEHMH XapakTepU3vIOTCA HHTEHCHBHOH
NPOHHLUAEMOCTHIY H O0BOJAHEHHOCTRIO TOABKO B NpPEISaax BEpXHei
3OHB PA3BHUTHS 3K30T€HHOW TPeLLIMHOBATOCTH N0 myOuH 150—200 M
U pexe doee. B 3TMX YCAOBHAX B 30HAX TEeKTOHMYECKHX HapylleHWit
(DOPMUPYIOTCH IMHEHHO-NOKATILHBLIC NOTOKH HIPEUSIHHO-HCLALHX BO,
TCCHO CBA3AHHbIC C MOBCPXHOCTHBIMK H TPCWHMHHO-TPYHTOBbLIMK BO-
JaMH BEPXHEH 30HL! {¢M. 1. 9). MuHepaauzauna “KHAbHBLIXW BOI
00BlYHO He npeBbluaet 300-—300 mr/n, ¢ocTaB NpeHMyILECTBEHHO
rHapoxkapdbonaTHbIH Katbuuesold (Ca—Mg). OTHOoCcHTeABHO Oonee
BLICOKAS MUHEpaATH3auud, xnopHanbii (SO,—Cl n 1.4} cocmas, co-
Jepxanve cneunduueckux KoMmmorenTos (1, Br. Sr, Rb, F) u rasos
LAySHHHOrO npodcxoxaeHua (H.S, He, CO,, CH,)} xapaktepHbi
TOABKO AN YUACTKOB Pa3TPy3KH TPELWHMHHO-XKHWIbHLIX BOX [NYOHHHOI
LUHPKYAILIHH.

Tak, Konbckoil cBepxrybokoit ckBakMHONM U CKBAXKMHaMKU-1ybne-
PAMH TPELUHHHO-AKHIbHBIE BOAbl PA3IoMOB ObLIM BCTPEYEHB! B HMH-
TepBaaax rayorH 463—470, 580—610, 1135—1170, 1760—1812,
3317—3448 m v nanee Ha raybuHax 9920 w 10020 m. MouwHocTh
BCKPBITHIX 30H KH3MeHs1achk oT 10 no 30—80 M. [MpoHHUuaeMocTs rop-
HbiX TIOPOA B LIENOM Obiia JOCTATOMHO HU3KOH (10°—107% m/cyT). Jdo
yGHn 3.5—4.0 KM TpeLLIMHHO-XHABHbLIE BOABI XAPAKTEPH3IOBATMCH
JABACHUAMH, B UEIOM OMH3IKMMHM K HOPMAABHBIM THAPOCTATHYECKHM,
Ha CAYGHHAX OKOTO 9 KM — AHOMAaNbHC BLICOKHMH AABISHUAMH, TIPH-
OMHXKAIOWIMMHCH K FEOCTAaTHYECKHM. MuHepain3aumsa noa3eMHbIX BOA
HaMeHsnacs o1 F.0—3.7 r/n (463—610 M), 24—51 r/n (900—1350 m)
a0 150 v/ (4500 M) n npeanoaoxuTeasio a0 300 r/n n Soaee (9—10 Km).
CoCTaR TPEWHHHBIX BOA — OT XTIOPHAHO-THAPOKAPOOHATHOIO HAaTpHEe-
BO-KANLUMEBOMO 10 XJIOPWIHOTO HATPHEBOTO M XJAOPHAHOMO KilbUHe-
pore C1—Ca (Mg, Na) (Konpckas cpepxrnybokaa..., 1934). Anano-

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu... 280/464



09.08.2022, 12:39 vsevolozhskiy_v_a_osnovy_gidrogeologii_compressed.pdf
rMyHble BOALI ¢ MHHepanusauueil donee 1,0—3,0 r/a Ha rnyOunax
okon0 1000 M W Gonee ObLIM BCTPEYEHDB! B KPHCTANIHUECKHX Mopoaax
YKDHHHCKDFD MACCHEBA, Kauanckoro HIHTA M B piOC APYTHX p‘élFIOHOB.
rHﬂpDF'EU.TIDFHFI FJ'IYE)DKH?{ YaCTeH MaCcCHBOB KPHCTATAHMECKHX NO-
POl N0 HACTOAWErO BPEMEHM MPAKTHYECKW He H3yyeHa. B cBa3zu ¢

Fnaea 11. FugpPoreonorvueckue MaccMebl W cknapyateie obnacTu 267

UM YHUKAIbHBIMKA SBJASIOTCA MaTepUanbl, NOAY4YeHHBIE KOABCKOH
CBEPXINYOOKON CKBAXHUHOH, KOTOPas B WHTEpRale TyouH 4.5—9.0 km
BCKPBING HECKOABKC MOUIHBX TPCLUHHOBATBIX F0H, DﬁrbCﬂl*IHHCMbIH B
TAK HAZBIBACMYIO 30HY " PecuoHaIbH0co pazyhiomuenus’ (perHOHaNb-
HOTO TEKTOHMUYSCKOTD PacclaHLEBaHNA) ropHbIX nopod. HecMoTps Ha
TG HTO TPECLWHHOBATHS THOPOdEl 2THX 30H XapakTepH3yIoTeA YpelBhl-
YyaiiHO HH3KOH NpoOHULasMocThio (nopsaka 1077 M/cyT B WuTepBane
FybuH 6170—6470 M), OHH conepXkaT CBODOIHEE (TPABMTALHOHHBIC)
BOOLI. “‘MJacToBble” JABASHHSE KDTD]J]:[){ Pe3KO NPEBLILWAIOT HOPMANL-
Hbie rMApocTaTUYECKHE (P oer) MUHEPANU3ALNA NOAIEMHDIX
BON W3MEHACTCA B npene.nzlx 20{) 300 M/ ¢ APEANONOKUTENLHO BO-
nee. Cocras son XﬂﬁpHﬂHblH KanbUHEBLIA W )(.HGDHJZIHHH HclT[JHEBb]H
C colgpXaHHeM cneurgmueckux mukpokomnoHentos (I, F, B, Br,
Sr, Rb} W razoB rmy6uHHoro npoucxoxaenus (H,, He, CO,). Tuapo-
NHHAMHYECKHE W THAPOTEOXHMWYECKHE TOKAa3aTeNld 30HbI PErHOHANb-
HOMO PasynJOoTHEHMS CBUALTEALCTBYIOT O TOM, 4TO NOI3EMHbLIE BOK
3TOH 30HBI HAXOMATCA B YCJOBHSX PE3KO 3ATPYAHESHHOTO BOACOOMEHA,
CoDCTRBEHHO BOAOOOMEH OTIpene/AeTCsl 308Ch 3aTPYAHEHHOH Pa3npy3kod
NOA3eMHBLIX BCQA NC NMPOHHUAEMBIM 30HAM TEKTOHHYECKHWX HapylLe-
HMH B BCPXHHUEC MHTEPBAABI TMAPOTCOAQrHYSCKOrD paspesa (BOIMOXHO
TAKAKE 3aTPYAHEHHBIM TIPHTOKOM (IIOHAOB H3 Dosiee rAYOOKHX HH-
TEPBANOB).

P€3]{J'I]:rT£:ITbI rMoOXHMHYCCKHX HCCHﬁ,ﬂDBaHHFI CBHACTCAEBCTEYIOT O
TOM. YTO MOAZEMHBIE BOAB! 30HbLI PETMOHANBHOIO PA3YTINOTHEHHA SIB-
NAOTCA, BEPOATHO, METAMOPOreHHbBIMH GnouaaMu, GOpMHUPOBAHHE
KOTOPLIX CBAJAHO C JEerripatauMell MHHEPAIBHBIX FHAPATOB (XTOpUTa,
ANHAOTA, CAd U AP.} B NMPOULCCe NPOrpecCcHBHOMN PErHOHANLHOIG
MeTaMOpdu3IMa. YBelHYeHHe o0bema CcBODOAHOW (rPaBUTALMOHHOMH)
BOJbl., HANOOSLLUEHACH NOO “ONACTOBBLIM JABAeHHEM, OAHU3IKHM K reo-
CTATHYECKOMY, ODYCIOBAMBAET (GOpMUpPOBaHHe TAYOHHHBIX 30H “pa3-
YMAOTHEHHA ™ {((POPMUPOBAHHE TPELLHHOBATOCTH MHKPOrHAPOPA3PHI-
BA), & TAaKXKe CNOCODCTBYET COXPAHEHUID TPElIHHHON NMPOHHLAEMOCTH
FTHUX 30H (3ATPYAHACST MPOUECChl YIUIOTHEHHSA TOPHbIX NMOPOL) B CBA3H
C TeM, UTO OTTOK METAMOPMOrcHHbIX (PMKNAOE 3aTPYAHEH.

MonoBublil MeXxaHU3M HOPMHUPOBAHHA U FTHAPOTEOXHMHYECKHI 00-
JTHK mybokunx MetamopdoreHHbIX (GaloHaoB MOCYT DbITh XapaKTepHbI
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H Als OpP¥THX }"EJ'IDBHFI, B YACTHOCTH O3 KPHUCTANAHWYHCCKHMX Nopon
(hbyHAaAMeHTa DacceiinoB naathopMeHHOro THMa (¢M, ra. 10),
”ptﬂCT&MCHHH ol YULOBHA X tt]-lj]}h.ihpUHﬂHHH B C.-'IEIEIODHCTBGDHMI:IX KpHCTANNH -
HYECKHX NOPodaX BBICOKOMHHCPANH3OBAHHLIX BOA H PUCCONOBE XMIOPHIHOIO COCTaBd a0
HACTORILETO BPEMECHH ABMAYTCA LOPOTHEOPCYHBLIMK. ¢ nAHHBIM TepMOIMHAMHYEC KOMD

soacnuposaHns (KpaiHoe, Peikedko, Wleeu, 2004), B 3aKkpbiTblx THAPOrEOXUMHYECKHX
cHCTeMuX (D3 00MCHY BEWECTBOM M SHCPTHEH ¢ OKPYRAIOWEA Cpenoit) HenocpelncTBeH -

268 Yacte lIl. OCHOBBLI pernonanbHOW rMRPOrecnordm

HO B MPOLECCE ATHTEILHOMD B3AHMOICHCTEMY BOAB ¢ KPHCTAUIHYCCKHMMH [OPHEIMH
NOPOIUMH BOIMOKHD (popmupoBanne Cl—Na—Ca(Mg) ¢ sMunzpaanzauneid 1o H0—
150 rfa. TeoXHMHMIeCKaT HBROTKOUMH ELICOKOMYHEPATHICBAHHEIX PAcconoB Jioro
coctapd (Cl—Na, Cl—Mg) B 3aKPLITBIX THIPOTCOXHMHYECKHX CHCTEMAN KHCBIX {rpa-
HHTOMAHEIX ) KPUCTAULTAUECKHE TOP0d BG RCEX CTYYASRX MPHMBCIMT B pe3yabTare K 0f3-
pazoBaHriy pacconos Cl—Ca coctapa (Kpaitnoe W ap., 2004). B 10 ke BpeMd. no
MHCHHK) BBILUCHAIBAHHEIX ARTOPOR, (ROPMUPOBAHHE BHICOKOMWHEPANHIOBRAHHELIX (BO-
age 250330 r/ny paccoaon Cl—Na—Ca » Cl—Ca—Ni cocTaBa B KPHCTALTHUECKHX
Nopoalx rHdporcofioTHEeCKHE MACCHBOBR ROIMOAHG TOARKO MPH HAAHYHH MPpHTOKS
HEPBHYHBIX CCAMMEHTIUHOHHBIX PACCON0B, (NHAKG B CBA3H C UPEIBBIYAHHO HM3KOH
NMPEOHHLACMOCTERY KPHLTIVITHUCCKHY Nopoa B rﬂyﬁ(}nnx UALCTHAX MACCHED H HATHYMHIG
TAM YCAOBRHH BECEMA 3ATPYEHEHHOMO BOACGOOMEHA (CM. BbLILIC) C FMIPOAHRAMHYECKHX
NOIHUMH NOAVTHOE 3AKILOUEHEE COMHUTEIEHO.

11.2. Tnaporeonorva cKnaauaTbix obsacTeit

Ansa teppUTOpPHU cKhanuathix obnacTell xapaKTepHBl pe3Kue 13-
MEHEHUWA peibeda, reoNoro-CTPYKTYPHBIX YCIOBHH M THIIZ BOAOBME-
LAKUWX [0pOA, MPOABRIAKIMHECA HA OTHOCHTENBHO KOPOTKHX pac-
CTOAHHAX.

B CBA3M ¢ 3THM XapakTepUCTHKa YCJACBHIT paciipocTpaHeHHS H
(popMHpPOBAHHMA MOMIEMHBIX BOA B NpcACiax CKAaI4aToOH oBnacTH B
LenoM (KaK THNa THAPOreOAOrHYSCKOTro paioHa) 4pe3BbiYAHHO 3a-
TPVAHHUTEIBHA. bonee npaBUNbHO pacCMATPHBATL 3TH YCIOBHA NpHMe-
HHUTENBHO K CTPYKTYPHO-TUApOreoorHyeckiM paiioHam |l nopsiaka.
B KaUeCTBE KOTOPbLIX pacCMaTpMBalTCd COOCTBEHHO THIPOreosoriue-
CKHEe MACCUBbI, apPTeIHAHCKHE DACCEMHbI MEXTOPHOTO THNA, AAMACCHBB,
an0accernbl U ByakaHoredHHsie Maccuebl (H.H. Toacruxuu, UK. 3aii-
LeB v ap.h

lidpoceoaocuveckiie Yei06Ua MACCHEO8 KPUCIMAAINMECKIX ROPOd, BbI-
IENSAEMBIX B KauyecTse paloHOB Il mopaaka B npenenax cxaaouamsix
obagemedt, B LEIOM aHAJOTHYHbl PACCMOTPEHHBLIM BhEilIE. 31€CH TAKXKE
[PENUMYLIECTBEHHOE pacnpoCTpaHEHHE HMEOT TPeWHWHHbIE [PYHTO-
Bble BOAbI BEPXHEH 30HBI U TPELWIMHHO-AXKHABHEIE 30H TEKTOHHYECKWUX
HapylleHWid. CpeneHusa o CIYOHHHOW THAIPOreoNordH 3THX MAacCHBOB
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B HACTOALLEE BPEMH MPAKTHYECKH OTCYTCTBYKIT. Hekotopoie ocobeH-
HOCTH YCJTOBUE (QOPMUPOBAHHMA TPELUMHHBLIX BOA ONpefensiorca TeM,
HTO B HEHTPANLHBIX YACTAX CKIAMYATHIX oDmacTeil MACCHBHI KpUCTAT-
JAHUYCCKHK TTOp0od HEepeAKO HABAHKOTCH DHHDHHMH CO CPeOHEMOpHBIM H
BBICOKOTOPHBIM penbedioM. B CBA3M C 3THUM M1t HUX XapaKTepeH pe3ko
pactlﬂEHﬂHHblﬁ pEﬂhECb, OTCYTCTRHME PEIXNTLIX OTJ'[O}K&HMF’I, 3AMETHLIC
npodaBneHHA BLICOTHOH KJIHMATUUYECKOH NoACHOCTH, OTHOCUTCALHO
oonee raybokoe zaneraHHe YpPOBHA WJIW OTCYTCTBHE TFOPM3QHTa Tpe-
LHHHG-IpYHTOBLIX BOO Ha l".l'[:-,PﬁDKCl APpeHHUPOBAHHEIX BEPIUMHAX H Op.

Mnasa 11. N'MApOrecAOrMMECKHE MACCUBEI U cxnapguaTeie obnactm 269

11.2.1. Apreznanckue Gacceiinbl MEKIOPHOTO THNA

K DaHHOMY THNY OTHOCATCA O4CCEiiHbl, CBAZAHHUBIE € MEXKIOPHBLIMH
H BHYTPHTOPHBIMW BIMAIHWHAMHA TOPHO-CKAAAYATLIX obnacteid. Muoraa
Henoabsyetca Gonee ofulee NOHATHE “OporeHHbIe BacceidHbl™, oObean-
Hslowee BCE BHMABI ApTE3HAHCKHX OAcCeHOB IOpHO-CKNAgMaThix 00-
nacteit (3akuen, 1986), ycrapeBliee Ha3BaHWE “TreOoCHHKIWHANbHbIC
accekHbl” U Ap. TunuuHble OACCEHHbBI MEXIOPHOrO THNA XApaKTepHbl
MaBHBM ODPA3ZOM 115 MONOAbIX ME3IOKAHHO30HCKUX CKIagyaTblx 00-
JacTel M, KaK UMCKIIOUSHHE, 115 CKIAAYaThix 00iacTeid Mmaaeo3oHCKOro
BOZpacTa.

(OCHOBHBLIMH OCODEHHOCTAMH MPHPOAHBIX YCIOBHH, MeOROTHIECKOrD
CTPOSHHA M HCTOPHU PAIBUTHA THMHYHBLIX DACCEHHOB MEATOPHOTO
THRA, B 3HAMHMTENLHOW Mepe ONPEeaAcsiolMMH CTPOeHHe THAPDOreonn-
FHUECKOrO paspelsa | yenosia GopMHUPOBAHHA MOA3EMHbBIX BOI, ABAA-
HOTCH,

1) HANHUME MEKTOPHONM Denpeccuu (TeKTOHWYECKON BMaaHHbI)
OTHOCHUTE/IbHO OFPpAHWYECHHBIX PA3MEPOB — 10 COTEH, B pAac
C/IY4AEB THICAY KBANPATHBIX KHIOMETPOB';

2} paBHWUHHBIA., XONIMUCTO-PABHUHHBIA peabedd NOBEPXHOCTH C 3a-
METHBIM YBEAHUEHUEM OTMETOK M paculeHeHHOCTH penbeda B
KpaeBblx (NMpearopHbIX) YACTAX BIAAHHL W PE3KO BbIPaXEHHbIH
CPeAHE- HAH BBICOKOTOPHBLIA pefbedd B Npeaenax ¢e CKIaldaTo-
ro obpaMIeHust;

3) vanuuue B paspese QacceliHa ABYX CTPYKTYPHO-TEKTOHHMECKHX
ITAXEH: 4€XNd, CACKEHHOFO PbIXABIMH ATIOBUANLHO-TPOTIO-
BHAJBHEIMH, O3CPHO-ANABUANBHEMH W APYTHMH KOHTHHEH-
TANLHBIMKH OCANKAMH, MOLUHOCTL KOTOPLIX B LEHTPANLHOW 4acTH
enaarHbl AoctHraeT 400—600 M (pexe Gonee), H CNOKHO MOCTRO-
€HHOrO (PYHAAMEHTA, NPSACTABNCHHOIO KPHUCTAUTHYECKHMH M0-
POAAMH, HHTEHCHBHO AMCIOUMPORAHHBIMM M THTHUIHMPOBAH-

” .
HBIMH ("CKMAAUATBIMU ) OCANOYHBIMH TOJILUAMKH W AD..
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4) (PpOpMHPOBAHHE OCANOMHOIO YeXla BIaiHHBl B TEUEHHWE ORHOID
LHKNA OCARAKOHAKOMTEHHS B YCAOBHHX BMMIKO pacnofioxkeHHbIX
00NacTell CHOCA OOMIOMOUYHOIO MATEPHANA ¢ PEe3KO pacuieHeH-
HbIM FOPHbIM PEABCOM, UTO ONpEIeAseT B UCAOM CAadyr oT-
COPTHPOBAHHOCTL OONOMOYHOTO MATepPHala W HaNHYHE nipe-
HMYUWICCTBEHHO KPYMHO- H Fpy0ooOioMouHHX 00pazoBaHHid

| KpynHble MEXKCOPHBI AeNPECCHH PAIMCPAMH B ASCATKHM WM COTHH THICHY KRaa-
PATHBIX KHAOMETpOB ¢ MowHbM (1500—2000 M 1 BONEe) CNOXKHO NOCTPOSHHBIM
PAIPEIOM OCUNO'IHBLIX OTACGKCHHN paccmatpueaeTea (MK, 3aiiner v ap.) kak “HeTH-
MHYHBIE" MEXTOPHBbIE BacceiHbl, MOCKOABKY THAB MONZEMHBIN BOOA M YCNOBHSL WX

hOPMUPDEAHHA HENHKTCH 10eCE IHAYHTENBHO HORSS SO HBIMU,

'-.l.l . 3 « { \,l'- 344 o
acep. //qeoscrtooLwep. ru
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(MECKH, FAIBYHUKH W Ap.} B OCHOBAHHH pa3pesa O0CaaouHoro
HEeXJIA M B KPaeBblX HacTAX BMAAHHBI H NPEHMYILECTBEHHO TOHKO-
AHCNEPCHBIX (FMHHBL, CYTTHHKH), (GOPMUPYIOLEHXCH HA 3aKNI0-
YHTEJbHOH CTAlMM LMKIA OCAAKOHAKOILIEHHs! (BEpXHAS 4acTh
pa3pesa) B UeHTPATBHBIX paifoHax BRAAHALI,

MaxtHuecku MnmpH 3THX YCNOBHSIX OCAOOUHBIA yexon MEA TOPHOraQ
APTE3HAHCKOrG DACCEeMHE MOXET PACCMATPHBATBECS B KAYECTBE ¢AMHOMO
BOAOHOCHOIO KOMIIEKCA, CTPOCHHE KOTOPOTrO OMNpEeacngacT MpakTHYE-
CKOE OTCYTCTEHE RbIIEPXKAHHBLIX BOACHOCHBIX FOpU30HTOB (pHC. 11.2).

L7t 2U S P4 L7 §5 L6 [ o [Tle--8 2 [2 M (70

Puc, 112 THROBGIA THAPOreONOTHICCKUA pa3pe3 apTe3HaHCKOM DaccCHHa MEKTopHO-
o THRA: { — myBooBAOMOIHBIE OTAOKEHHA {FATCUHHKH, IPABHItHO-MECY1aHbe W ap.);
J — NPEUMMYIUCCTREHHO NICCKH: .7 — [MHHB H CYTIUHKH: 4 — MNOopaabl ODpamMIcHny
H (hyHAAMEHTA, § — 30HBI TEKTOHHUCCKHX HAPYIWIEHWH, § — YPOREHL IPYHTOREIX
BOU, 7 — HCTOMHHMKH; & -~ HAMPARICHAS APHACHHS NOACMHLIX BOA;, 9 — IpaHHUB H
HOMEPY THAPOAHHSMHICCKHY 30N {odnacTeil) Bacceidi, /) — CKBUKMHH., CTPEIKH —
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BCMH'IHHA Halopkl NOO3CMHbBIX BRI

(CTpoeHHe THIPOreQIOrHYecKoro paspesa OCaaouHore dexaa fac-
CCHHA, THMHYHOS ANd MEKTOPHBIX BITAAMH M “KOHYCOB BbIHOCA ™ npei-
MPHLIX PABHHH, NO3BOTACST BEASJIHTE B Daccelive B HAMPpABACHHH OT
nepudepHH K ero UeHTPAABHON YaCTH YeThIPE XapakTepHbIE THAPOIH-
HamAueckue obaactu (I1.I. ['puropenko, O.K. Jlanre, MA. LiImuar
H Ip.) ¢ OTNpeIeeHHBIMH OCODEHHOCTAMU (OPMUPOBAHUA MOA3EMHBIX
o, Kpaihnaa nepudrepuiinas obnacth Oaccelina (I), nprypoueHdas
K OTHOCHTENLHO MIPUTIOAHATHIM YYACTKaM TIPEArOpHOM PaBHHHLL, pac-
CMATPHBACTCA KakK oOnacTh MUTAHWUA WAR POPMUPOBAHHA NOTOKA
noa3eMHbIX BOa, DaaronprATHeEE B UEIOM YCAOBHS MMTAHUA onpeae-
JAKTCH 34eChk NpeofialaHueM B paspese KpynHo- v rpy0ooGnomoy-
HbiX BbICOKOTIpOHHLUAEMBIX {10 50—100 M/cyT M Boaee) OTAOKEHHMIT H

Mnasa 11. MugporeonoruyecKkne MaccHBLl M cknapyaTbie obnactu 271

OTHOCUTENTbHO [IYOOKHM (0o 50—80 M u Oosiee) 3aneraHMeM YpOBHA
FPYHTOBBIX BOA. B 3THX yCnOBMAX, Kak MpaBWiIO, OCHOBHBIM HCTOYHH-
KOM THTAHWA [PYHTOBBIX BOL ABMHCTCH HO2AOUEHHE HOSEPXHOCIHGIY 800
M3 BPEMEHHBIX H NOCTOMHHLIX BOAOTOKOB, NOCTYNAKIMX W3 COCES-
Hell ropHO-CKNAguaTol o0nacTH, KOTopble B CBAZH ¢ OCOOEHHOCTAMH
pefbeda U CTpOeHHEM CHAPOreOAOrHYSCKOro pa3ipesa gBI4Tes “noj-
BeLUEHHBLIMH® MO OTHOLUEHUIO K YPOBHIC TPYHTOBLIX BOA. BeauuMHb
NOrMOWEHHA PYCAOBOTO CTOKA HEPENKO AOCTHTaloT 50—100 a/c Ha
I KM pycia W OGosee, a B oDleM Ganance BacceifHa 3TOT HUCTOYHHK
NUTAHUA cocTapasgeT 50—60% u boace. JJononHHUTENBHOC NHTAHUE
MOA3EMHBbIX BOA GOPMHUPYETSH 3a CHET MCCTHOH MHPMALTpauMu aT-
MOCEPHBIX OCAAKOB, AHTPONOMEHHBIX HCTOHHHKOB NMHTAHHUS (OpolLLE-
HHME) M 33 CUET NOI3eMHOMC NPHTOKA Yepe3 NOPOLbl ropHore odpam-
TMEHHA: TPEUIHHHO-TPYHTOBBIX BOL BEPXHEH 30HbLI U TPEILHHHEIX BOX
30H TEKTOHMYECKHMX HapYIIEHWU W 30H WHTEHCHBHONM 3aKapCTOBaH-
HOCTH (puc. 11.2).

Bo sropoit obnacti (11} MoTok rpyHTORBIX ROA, MOCTYNAKIIMK W3
nepHepuitHON 30HPI, “pacuncnHsieTes CNabONPOHWUIACMBIMH CIIOSTMH
HA CHCTEMY HEBBIIEDKAHHBIX BOAOHOCHLIX CNOEB, COJEpKALLMX Ha-
MOpHbie MOA3eMHbIE BOALE THA MEXILIACTOBbIX. XapakTep ruiapas-
JHYECKOU CBSI3HM BOAOHOCHBIX C/lOEB MeXIy CODOH W ¢ TPYHTOBbIMH
BOAAMU DacceilHA B 3aBMCHMOCTH OT CTPOCHHA THAPOTCONOTHUCCKOrD
paspe3a MOXKeT CYUISCTBEHHO W3MEHSITbCS HAa KOPOTKHX PACCTOSHMSAX
(puc. 11.3). B ¢BA3M ¢ OTHOCHTENBHO HerayGokum (1o 10—135 M, pexe
Ooutee) 3ancraHHeM YpPOBHA MPYHTOBBIX BOI B [peleiaX peuyHbiX A0MMH
H 3PO3UOHHBIX NOHHXEHHI Apyroro THna (opMHPYETCS WHTEHCHURB-
Has pasrpy3Ka FpyHTOBBIX Bod. Pasrpy3ka ocylUeCTBAAETCH KaK Yepes
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PYCAOBLIE OTAOKEHWA, TAK U B BHIE OTKPLITHIX BLIXOIOB (POMHHKH],
DeOWTBl KOTOPBIX B PAAE CyMaeB JOCTHralOT ASCATKOR, COTEH JIMTPOB
B | €W nake a°M>/c (B CBA3M C AOCTATOMHO BBICOKOH MpOHMUAC-
MOCTbLIO BOOOBMELUAOWIMX nopon). PacnipeacncHKe HanopoR B “MEXK-
MAACTORBIX  [OPH3OHTaX (YBCAHUYEHHWE HaMOpOB ¢ YBEAUYEHHEM TAY-
OHHBI 3aneraduus ¢noa, ¢M. puc. 11.2} CpHAETeNLCTBYET O TOM. YTO B
Apeaesax BTOpoH 30HbI OPOUCXONHT TAKKE UHTEHCHBHAA PA3IPYyi3K4
HADOPHLIX BOA (B BbILIENSKALIHE TFOPH30HTH W AaNee B MPYHTOBbLIC
BOALI). B COOTBETCTBUM ¢ 3THM BTOpadg 0BNacTh DACCERHA PACCMAT-
PHBACTCA KAK 30HA HACHMU4HOU pazepy3xt U HopmuposaHis HanopHeix
nodzemubtx 800,

Jns tpetheit 30HbI bacceitHa (111) B 00WeM ciyuae xapakTepHo pac-
NPOCTPAHCHHE B BEPXHEH YACTH THAPOreoIOrHYeCcKOro paspesa OTHO-
CHTCABHO BBIACPAEHHEIX H 3HAMMTCABHBIX MO MOWHOCTH (10 50—60 m
H Gonee) CnadOMPOHHUASMbIX OTNOXKCHHH (TAHHBI, CYITIHHKH KW Ap.).
Hanuuue cnabonpoHvuaeMblX NJIACTOB 3aTPYOHAST (B CpaBHEHWH CO
BTOPOH 30HOM) VCAOBHS B3AMMONECHCTBMS TPVHTOBBLIX M HANOPHBIX

272 Hacte . QOCcHOBB! PEFMOHANBHON FHAPOreONornv
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Mnaea 11. MWApOrecnorHyeckMe Maccuesl M CKNAN4ATLIE 0GNACTH 273

MEKIUTACTOBbIX BOJ HHXHEH YacTH paipe3a DAcCeHa., B CBA3HM C YEM
TpeTbsl 30HA 0acCeiHa MOMKET paCCMATPHBATLCA KakK 30HA ¢naboro
B3aHMOOcHCTBHA PYHTOEbLIX H HANOPHLIX TNOAZCMHLIX BOO, WM Kak
30HA mpan3uma (“TPAH3UTHOIG CTOKA HaNOPHbIX NOMN3EMHbIX BOI).
Yetseptast 30Ha (1V) B rMAPOAHMHAMMWUECKOW CTPYKType GacceiiHa
ABTACTCS PErMOHANLHONW O0AACTBIO Pa3rPyY3KH NOM3EMHBIX Boa, hop-
MHPOBAHME KOTOPOU ONPEACASsICTCH HANHMYMEM KpPYNHOH {Haubonec
ray0oKO BPE3dHHOH) PEYHOH A0JAMHbLL, O3€PHOH KOTIOBHHBI, DECCTOM-
HBIX COMOHYAKOBBIX MOHMKEHHH ¢ MHTSHCHBHLIM HCMNAapeHHUEM TPYH-
TOBBIX BOA M Ap. B HEKOTOpBIX CAyuadx pasrpyska NoA3eMHbIX BO
OCYLIECTRAACTCA TAKKE MOA3CMHBIM CTOKOM B COCENHMNA (THMNCOMETPH-
UYECKU HUAEPACNOMOKCHHBIN) MEKTOPHBIH DacceliH WM B CMeXHbIk
CTPYKTYPHO-THIPOICONOINMYECKHA paitoH Ipyroro thna W T.1. EcrecT-
BEHHO, YTO DOPH COXPAHEHUH PACCMOTPEHHON Bbllwe O0WeRn ruapo-
JTHHAMHYECKOH CTPYKTYPhLI MeKIopHoro taccelHa (eM. puc. 11.2) win-
PHHA THAPOAWHAMHYSCKHX 30H, KOHPUIYpaUHs KX IpaHHL H ApYrue
N0OKA3aTeAHn MOIYT CHUIIBHO MCHATLCA OT OacceiiHa K OacceilHy, a B
npeaciax ooHOTO DACCCHHA — OT YMAcTKa K YYAaCcTKY, B 3ABHCHMOCTH OT
peabedia, KNIMMaTHYECKHX YCNOBHH U THAPOrpaAQHH paHOHA, CTPOSHMA
TMAPOTEOIOTHNECKOTO paspesa U ap. (cMm. puc. 11.3).

@Oﬂﬁ!‘uﬁﬂﬂﬂﬁﬂt’ MUREPQAU3QRENE ¥ XUMUYECK020 Coclitadd NMOd3¢MHbIX

RON MEKTOOHRIX ANTEUCIHCK WX BAacceHOR onpenendeTed FARHRKM 0f-
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pazoM HX THAPOAHHAMHMCCKHUMH OCOOCHHOCTAMHK (ONK3KOC pacnono-
KeHHe 00NacTeld MHTAHUA H PA3rpy3KH MNOA3EMHbLX BOA, 3HAUHTEIbHBIS
CKOPOCTH (PHNLTPALKK, OTCYTCTBHE YYACTKOB C PE3KO 3aTPYIHEHHLIM
BOACOOMEHOM W T.A.} H TMPAKTHUSCKHM OTCYTCTBHEM B ANMIOBUANLHO-
MPONKBHATBHBIX W IPYrHX KOHTHHEHTANBHBIX OTJOXKEHHAX OTHOCH-
TEABHO JICTKOPACTBOPUMBIX CoenHHeHHH. B ¢Bi3K C 3THM B pa3pesc
DuCCCiHY HA BCKX MOWHOCTE PbINBLIX OTNOXeHHiT pacnpocTpaHeHbl
0OBMHO MATOMHHCPANH30BaHHbIE (MeHee 1.0 r/n, B obnacTv NUTaHMs
yamwe no 0.2—0.3 t/n) noaseMHble BOAbl MEAPOKAPDOHATHONO KANbLWE-
BOTO {KANbUMERO-HATPHMEBOro M ap.) coctapa. Hanuuue oo ¢ Gonee
BbICOKOH MHHepaM2alKlel MOoXeT ObITh CBA2aHO TOAbKO ¢ YUACTKAMY
BOCXOAALUEH pasrpy3KH TPEUIHHHBIX MOA3EMHEBIX BOA U3 NOpoa pyHMA-
MeHTA (CM. puc. 11.2), ¢ npoueccaMy HCNapeHua W XOHTHMHEHTATBHOMD
JACOASHHA MPYHTOBBLIX BOL HUJIM UX AHTPONOTEHHBIM 3arps3HeHHeM.

B apuaHbIX YCAOBHAX B LEHTPAAbHOIt %acTH MEXIopHbIX facceit-
Ho ([I1 ¢ 1V 30HBI) HA YHACTKAX € HerIYOOKHM 3AEraHHeM YPOBHA
FPYHTOBBIX BOM XapaKTEPHOW ABAACTCA WX Pa3rpy3ka NyTeM Henape-
HuA. FokazaTenemM Takoid pasrpyikH HepedKo ABASTETCH HANMUME CO-
JIAHBIX 03¢p, CONOHYAKOB, COMIOHYAKOBRBIX NOHHXKECHHH H ap. B npene-
JAX TAKHUX YUYACTKOB PacnpoCTpaHEHbl, KAk MPaBHNO, COAOHOBATHIE H
coicHbie (nHoraa no 30—50 r/n n Bonec) rpyHTOBHLIC BOMbI XAOPHI-

274 Yacre lll. OcHOBBl pernoHanbHOA FHAPOrecnoOr UK

HOro cocrapa. Hanvuue MHHEPANNM3IOBAHHLIX TPYHTOBLIX BOA MPH KX
OTHOCHTENBHO XOPOWEH H30ASUWH OT HHXKEASKAWIMK TODH3OHTOB M
ITPCHMYILICCTBCHHO BOCXOMAMWMI XapakTep dHABTPaUHK Ycped cnabo-
NPOHHUAEMBIE TIOPQABI, CBAJAHHLIA C YBEJMYSHHEM Hanopa npd vBe-
AUYEHUW TAYOMHLI 3aneraHusl, OnpeasasietT (PopMHUPOBAHHE B LIEHT-
PANBLHOR vacTH BacCeiHa YeTKO BBIPAKCHHOH cudpoceoXtuMuieckon UH-
gepcun. Flpn HAAHYNKM MUHEPAAW30BAHHLIX XJTOPHAHBIX TPYHTOBLIX BOI
HHKEMeKAME (HAMOPHLBIC) FOPH3OHTEL Pa3pe3a COOCPKAT MPECHBIC
MOAICMHBLIE BOAL ¢ MUHepanulaureil meree 1O r/n, B paae chiyvaep
2,0=3.0 r/n u Gonee Ha y4yacTKax B3aHMOACHCTBMA € 3ACOACHHBIMM
FPYHTOBLIMK BONAMMW MK B 30HAX PA3rpy3KM MHHEPAUIU3ORAHHBIX BOA
H3 nmopon thyHIameHTA.

PacCMOTPEHHBIE BLIWE YCTOBHA DOPMHUPCBAHMA M THNBI MOAIEM-
Hbix BOI XAPAKTEPHbl MMAapHLIM 00Pa30M 415 OTHOCHTEJBHO HEKPYI-
HbiX BMLAWMH ¢ OTPAHHUSHHOH MOUHOCTBIO PBIXTRIX OCATOMHBIX OTIIO-
AEHHH.

MexropHble apTe3HaHCcKHe BacceiHbl, NPUYPOUSHHBIE K KDYMHLIM
(0eCATKH TLICAY KBAAPATHLIX KHAOMETPOB H OcJee) BNaaHHaM cO 3Ha-
UHTENBHOKH (A0 3 KM H Boflee) MOLLHOCTBLIO ocaaodHoro uexna {Ky-
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pa-ApaKCHHCKHKA, PwoHckui, MepraHcknil, HuxHe3elcKHA, CM.
puc. [0.1), uMmewoT veaopusd GoOpMUPOBAHHA MOAEMHBIX BOA, Pe3KO
OTJIMYHBIE OT PACCMOTPEHHBLIN BbIlLE.

[1o MHenuwo HU.K. 3aiiucea (1986), oHH ABNAIOTCA “HETHNHMYHbBI-
MM MCXKTOPHBIMUK BacceliHAMU, MNOCKOILKY Mo OBLUUM FUAPOrecio-
FMYECKHM 3aKOHOMEPHOCTAM ONHIKM K ApTe3HaHCKMM DacceliHam
MAATPOPM.

B kpaeppiX npearopHbIx 30H4X, NPeUMYLUECTBCHHO B BepPXHeH 4ac-
TH paspesa, OHW HepelKo XApaKTepH3YIOTCA LUHWPOKUM pacnpocTpaHe-
HUCM PbIXTBIX ANNIOBHATBHO-MTPONKOBHANBHBIX OTIQKSHUH WJIH MHH-
TCHCHBEHO JaKAPLCTOBAHHEIX KEl]JﬁﬂHEITHblI nopoa. 2TO anpcacageT
BLICOKYK) APOHHLASMOCTE paspe3a, GaaronpusaTHbe YCIOBHA NHTAHKWSA
MOA3CMHBIN BOL (MPUTOK H3 CKAAAYATbIX 00JACTCH, MOMMOLUSHUE MO-
BEPXHOCTHOMO CTOKA W Ap.}., dopmupoBanue moliHoi (1000—1500 m
KW 00NEC) 30HBL NPECHLIX NOA3EMHbIX BOA H T.A.

QOHAKO 415 USHTPATBHbLIX MNOrPYKEHHHIX YacTelH TakMx GacceHHOB
B CHH3H CO 3HAYHUTENLHOH MOLUHOCTBIO paspe3a 4exad, HATHYHEM Bbi-
JEPKAHHBLIX TOMUL ¢A1abONPOHHUAEMBIX NMOPOI, B TOM YHCIE MOPCKHX
FMHHHACTBLIX, THOC-AHTHAPHTOBLIX, HEPEAKO COJCHOCHBIX GropMaLHii
H T. ., XAPAKTEPHB YETKHE MNPOABNCHHA BEPTHKAJILHOW TMAPOAHHA-
MHYECKOH H THIAPOTeOXHMWYECKON 30HATBHOCTH, COOTBETCTBYIOLLIHE
VCIIOBHAM aPTE3HAHCKHUX 0acCe AHOB U1aThOpMeHHOTo THNA (M. . 1.
B To xc BpeMa B CBH3H CO 3HAUHTEAbHLIMH PA3NHYUASIMH Pa3MEpOB

Fnaea 11, FMAPOreonOrMvYEcKHe MACCHBLI i CKIaA4aThIe oBnacTu 275

0acceiHOB, WX BHYTPCHHETO CTPYKTYPHOTO NaHa, MOLLHOCTU U CTpoe-
HHS pa3pe3a OCATOYHOrO 4YeXJa M ApYTUMH dakTopaMH TWAPOJHHA-
MHYCCKHUC, THAPOTCOXHMHWYCCKHME W THAPOICOTCPMHYCCKHE YCTOLBMA
TAKKUX BacCeHHOB MOTYT CHUJIbHO MEHSTECS (OT TMITMUHOCO MEXTOPHOTO
acceiHa A0 yChoBHU THNUYHOMO BacceiHa naatopMeHHOro THMA).

TE:IK, MOLHOCTE 3J0OHBI NPCCHBIX fl’l.ﬂpDKﬂpﬁOHaTHblK BOAd MOACT H3-
MEHHTLCH NPAKTUYECKH OT HYAS (YYACTKH HHTEHCUBHOFD HCNAapeHus
M 34CONEHMS TPYHTOBLIX BOR WM HEMYOOKOrO 3a/leTaHHs COJEHOCHbIX
Tomu} go H00—I1500 M 1 Gosee.

MuHepank3auns CAyboKUX NOL43MHBbIX BOA (2—3 kM ¥ O0aeg) MO-
KeT u3McHaToea of 10—20 r/n B pa3pelax, CIOXKEHHbIX KOHTHHEH-
TaTbHBEIMH HIH I'Ipl’]'ﬁpCJKHD'MOPCKMMH TCPPHUICHHEIMK DNTOPpOOAMHA, 40
270300 r/n u GoAce NPH HATHYMHK TATOreHHLIX ToAUL. Temneparypa
NOA3EMHBEX BOA (Ha rayOHMHax 2—3 KM) H3ameHsieTcst oT 30—30 no
00— 1200C 1 6oace. B pane cayuaes noaA3CMHBIC BOABI XAPAKTCPH3Y-

OTCA OTHOCHTCIEHO NOBLIWCHHBIMH COONCPAKIHHAMN 1. B, Sr ¥ razos
H < NH Y 1 an (Yadinee TORAY Tlrhur ornag B manuclasancT AT
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BHYTPCHHCTO CTPYKTYpPHOIO [1aHa OacccitHa, MOLWHOCTH M CTPOCHHMS
paspe3a, THAPOAMHAMMUCCKHX YCIHOBHHR THIEbI THAPOIEOXHMHYCCKOH
30HANBHOCTH (NPAMA, WHBEPCHOHHAA)}, XAPAKTeP HWIMEHEHHA MHHe-
PANUIALMK H COCTasa MOAICMHBIX BOA ¢ TAYOWHON, ICOTCPMHUYECKHE
PAgHEHTHl H APYTHE XAPAKTEPHCTHKH MOTYT AOCTATOMHO PE3K0 HM3Me-
HATLCH axe B mpeaenax pas’aMyHblX CTPYKTYPHBIX 30H W VYACTKOB
OAHOFO DaccecHHa.

11.2.2, Arapre3vanckue Gacceiitpl
H FTHAPOFCOJTOrHYCCKHE AIMACCHBLI

Kak Obl10 yKazaHo BbILLE, APA THIPOIECAOTHYECKOM PaiHOHHPOBA-
HUHK cKaanuaTels obaactel H3-3a GOALLUIOro pazHooGpazdsl THAPOreoaAo-
THYECKHX YCITOBUH HAPAOY ¢ THIMWUYHBIMH {MEXropHbiMH) OacceitHamm
H MACCHBAMM NPOU3BOIHTCA TAaKXKe BHUEACHHUE THIPOrCOIOrMYSCKHX
PAHOHOB MepexeAHOoro (MPoMeXYTOUMHOIO) THNa, KOTOPLIE B CBA3H C
OCODEHHOCTHMU 1ABHLIM 00PA3OM reONOTHYECKOr0 CTPOCHHST H HCTO-
PUH Pa3BHTUA HUMEKOT OMPEICNCHHBIE MPHU3HAKKH (YEPTbI), XapakTepHbIe
4 AN9 0AHOrO W ANY APYroro TUMAa FUAPOreoJorHYecKHX pailoHoB.
K nooobHbIM palioHaM “NepeXoAHOro” TUMA OTHOCHTCA dodpmesuar-
CKHE ODAcceitivi N CHOPOLeQIOCHMECKIIe QdMaccient',

I Tepmunm “aubacceiin™ w “aamaccus™ npexnoxeisl H Y. TOACTHIMHEM W
M. K. 3ainessim. Mo CMBICAY FPEUSCKEN MPHCTABKY “dd-" COOTBETCTBYET JATWHCKOH
NPHCTARKE “Cyh-"

276 Yacte Il OcHOBEI pernoHansHOW THOAPOTEONOrWA

K adapmeszuancrum dacceitham OTHOCAT rHAPOr€OAHHAMHYECKHE
CHCTEMBI (YaCTH CHCTEM), CBSH3AHHBIE ¢ OTPHUATENBHBIMH CTPYKTYPA-
MH CKNAAYATBIX O0AACTCH (CHHKNHHOPHH, MYJbIbl, KPYIHbBIC CHHKTH-
HANBHLIE CKNAIKH, MEXKIOopHble AENpPeccHH W Ap.), BbINOIHEHHLIMH
CAOHCTBIMK TOAWAMH OCATOMHBIX OFNOKeHH. B 3ToM CMbiche anap-
TE3HAMCKKME DacceHHbl MOXMKH HA THNUYHBIC GaccelHBl TIATPOPMEH-
HOMO MAM MEKIOPHOND THNA. ONHAKO B OTAMUHE OT HUX OCATOUHbIE
TOALUMH AAAPTE3HAHCKUX DACCCHHOB XAPAKTEPH3YIOTCA CHABHOM CTene-
HBWY Jumupukauiid 1 VHTEHCHBHON ducaoquposanrocmeto. B cpasn ¢
ITHM MEPBHUHAA CeAIHMEHTOreHHAd NOPUCTOCTh (MPOHHUAEMOCTE) TA-
KMX MOpPOA OKA3bIBAETCH B 3HAYHTEABHOW CTEMNEHM “MOJABIEHHOH ™
npoueccaMi YnIOTHEHHA H UEMEHTAUHY OOpPOeBOro NpoOCTPAHCTBI, M
O0BBOIHEHHOCTL TOPHBIX MOPOA (YCOBUA 3aA€raHHUA, TUTIBE NOA3EM-
HLIX BOA4 H AP.) CBA3AHA 34ECh IMABHBLIM 00pa3oM C pa3BMTHEM Tpe-

- e o o — - e e e e e e e el m it e — - — TE. . ______ — - - -
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MOKAZATEN O ATAPTEIMAHCKHE DacceiHbi BOMbLLIE HAMOMMHAKT THAPO-
reonOrH4Yeckiie MACCUBHI.

MpHMepaMH THAPOreoJOrHUECKHX PAHOHOB 3TOrO THMA ABTAITCH
MHUHYCHHCKHH W Ky30acckui Bacceiinbl Anrtae-CasiHcKoil cknanya-
TOW 00NACTH, 3anaupckuii 0acceilH 3amanHo- Y paabCcKoil 30HbI CKIal-
YATOCTH H Ap.

CAOUCTOCTL MMAPOrEONOTHUECKOTO pa3pe3a anapTe3HaHCKUX Daccer-
HOB OMnpeneaseT (POPMHPOBAHHE CIOMCTOH HEOAHCPOAHOCTH, CBA3aH-
HOMH ¢ HCpaBHOMEPHLBIM (ﬂOCJ'IDﬁHI:-IH) PA3IBUTHEM MUTOreHeTHUECKOI H
TCKTOHHUECKOH TPELULHHOBATOCTH, HANTHUMEM CNOEB KAPCTYOLLMXCH
FOPHBIX MOPOA, BO3ZMOXKHOCTBIO BblICAEHHS OONEE HAH MEHEE BbLAEP-
HMAHHBIX BOLOHOCHBIX TOPUMIOHTOR W KOMIUIEKCOR, 4 TAKKE OTHOCH-
TeIbHO CAABONPOHHUAEMbIX 31€MEHTOB palpesa.

B TO XKe BpeMsa MHTEHCHBHAA AMCACUHPOBAHHOCTL FOPHLIX NOPOd H
HAMHYHE NPpOHHUAEMEIX 30H., CBAZAHHBLIX & MHOTOYAUCIEeHHBIMHA TEKTO-
HWYeCKHMMH HAPYLIEHHAMMU, ONPERETAOT BOIMOKHOCThL CYLLECTBOBAHMSA
VUACTKOB M 30H C OTKPbITOH FAAPABAMHMECKON CBA3bIO OTHOCHTEABHO
rAyOOKO 3a0eralouIny HAMOPHbIX BOA ¢ MPYHTOBbIMH H [OBEPXHOCT-
HbIMKH BOAAMMK AadicceiHa. B CBA3M ¢ 3TUM B paspes3e aaapre3HaH-
CKUX 0acceHHOB (POPMHPYETCS, KAK MPAaBHAQ, THAPABIMYECKH SaHHAA
CHCTEMA MOTOKOB TIOA3EMHBIX BOO, HE B MOAHOW MEpe COOTBETCTBYIO-
Wasl THAPOAMHAMHYECKOH 30HaNbHOCTH 0aCcCCHHOB NAATQOPMEHHOIO
HAW MEXTOpHOre THNa. ECTeCTBEHHO, YTO B 3aBHCHMOCTH OT pa3MEpoB
DACCeiHA, MOLLUHOCTH H CTPOCHHS paspe3a. HANMYHMS H MOAOKEHUS
MPOHHUAEMBIX TEKTOHHYECKHX HApPYLWEeHWH WNM 30H WHTEHCHBHOW
3dKAPCTOBAHHOCTH TOPHBEX NMOPOA CTPYKTYPd [10TOKOB NOAIEMHbBIX BOJL
MOXeT OBITE PATTUUHOM.

Mnasa 11. MMoporeonoryuveckne MacCHeL! W cknagyatue obnactu 277

OCHOBHBIMH THMAMUW MNOM3eMHBIX BOL HBAMIOTCH TPEUIHHHLIE, Tpe-
LWHHHO-KAPCTOBbIE, TPEWHHHO-XKWUMbHBIE H NNACTOBO-TPEWMHHBIE.
K HUM OTHOCATCH: FPYHTOBLIC TPEILHHHBIE BOABI 30HbLI IK3OTEHHOM
TPELIMHOBRATOCTH (3AKAPCTOBAHHOCTH), NHHEHHO-NOKANLHbIE MOTOKH
TPEIUHHHO-KHAbHKIX BOA 30H TeKTOHHYECKHX HAPYIWEHHH W HANOPHBIE
TpellHHHbLIE BOALI 30H perHOHaNbHONA (B Npeaenax Bcero MaccHBi )
H AOKANBHON TpeulHHOBaToCcTH. Hannwuuwe v yenopus dhopmMupoBaHNA
PA3IHYHbIX THMOB TMOA3CMHbIX BOO ONPEAcasdTCA TMAaRHbIM ODPA30OM
CATOUCTOCTBIO PA3PE3A M HU3MEHEHHMEM THIA TFOPHLIX NOpoa (OT Clos
K C0K).

- CaoucTOoCTh pa3pesa anapre3HaHcKux 0acceilHoB oOyCNOBIHBALT

TArwa (AACTANLLIALY WIMAUALG MUALARATIARA - FAEAVUAIAUTAPLATA LAk
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neKca FOPHBIX MOpON (TeppHIreHHbie, KApOOHATHLIE, THNC-AHMHAPHTO-
BBIC M AP.), YTO B PELIAIOIIEH CTENCHH OMPEICNSET YCIAOBHA BiaHMO-
AeHCTBUA NOA3EMHBIX BOL ¢ FOPHbIMKM NOPOAAMU, A CASIOBATERLHO,
H3MECHEHHA MHHCRANMHIAUHME H XHMH'ICCKOTO COCTana NoidlemMHbIX BOM.
B BepxHe#d uacTH paszpesa (1o rnyduuer 300 M wHoraa raydxe) pac-
NPOCTPAHEHL] MpPecHble THAPOKApOOHATHBIE KanbuueBble (Ca—Na
4 le]' BOAbLI, NPpH HATHYHH THRACOB HWAKN 3ardncoBaHHBIX nopod —
cyappatHele Kanbuuesble (HCO,—S0,, C1—SO,) ¢ MuHepanM3saumvei
ao [,5—2,0 r/n 1 6onee. B 30He HEAOCTATOMHOIO YBAAKHEHHA H KOH-
THHCHTANBHOIO 3aCocHHMA TPYHTOBBIX Bod {MHHYCHHCKAst BNAadWHa,
3abafixanse W Ip.) B BepxHeil YacTH pa3pc3a MOryT ObITh LUHPOKO
PAcpPOCTPAHEHbl NECTPLIE MO XHMHWYECKOMY COCTARY BObl ¢ MHHEPH-
AnsauMcii ot MeHee 1.0 no 30—350 r/n. Flpu Hanw4unn B Sosce rayho-
KHX 44CcTaAX palpésa 6acceHHa OTHOCHUTENBHO BLICOKOMNPOHHLAZMBIX
CNoeB (30H) M YYACTKOB HHTEHCHBHOIO MUTAHMH TPEIIMHHBLIX BOO HE-
peako HalnogaeTes “MHBEPCHAT THIAPOFEOXWMHYECKOIO paspesd (3a-
JIEfAHHE MPECHBIX MAACTOBO-TPELUIHHHBIX H TPEUHHHBIX BOA MO 3a-
CONEHHBIMH [PYHTOBLIMHK).

B ravOOKHX 4acTAX paspesa agapre3naHckux dacceiHoB (1,0—2.0 kM)
B 3ABUCHMOCTH OT MOWIHOCTH W COCTABA Nopon, (pU3HKO-reorpaguyec-
KHX VCIOBHH H APYTHX ¢hbaKTOPOR BEAMYMHA MHHEPATM3ALUMH MOL3EM-
HbIX BOA MEHHETCA B WHMPOKHX Tipeaeiax, OObYHO OHA He NPEeBLILACT
|0—35 r/a. coctas oA npeMMylWecTBEHHO XnopunHbiil {(SO,—CI.
HCO,—Cl), B oTaENBHBIX CNYUAAX XAOPUAHLIE PACCOMLI ¢ MHHEPAIH-
sauued oo 100r/a v donee (tadba. 11.2). Hanvyde MHOIOUMHCACHHDbIX
30H TEKTOHHYECKHUX HAPYLIEHUA, TIO KOTOPBIM OCYWECTRASETCH pPas-
rpy3Ka taybokux pod, O0YCIOBAMBAET (OPMHPOBAHHE TEPMAbHbIX
HCTOMHUKOB € TEMNEPATYPAMHA BOALlI HA BbiXOfe g0 S0—60°C, B OT-
denbHbIX cayuasny 1o 96°C (Tane-LHaubckas cknaguarag odaacTh).

278 YacTe . OcHOBLI pernoHanbHON MOPOTEOROTUH

Tefuna 14,2

XuUMHYECKMA COCTAE NO3SEMHLIX BOA ANTUMUMPOEAHHLIX OCAROYHBIX
nopof ropHo-crnanyatheix obnacren ( utiyva., F97(H

Cxranvaras | Muuepaan-|  Xumaveckmit | Cremndwdeckne | Conepaante | Temnepa- !
00NACTD 3AUHA, /0 COCTaR KOMNOHEHTHI COy, r/kr | mypa, °C
Kapnath oo 130 Cl1—Na, HBO,. As. Fe. a0 3.0} no 6l
Kaskiis a0 35 | CT(HCO—Na | HBO,, As, Fe, ¢ 1.5—33 1o 50
H,SiO,
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Namup 1.2—4.5 JHCOJC], 30)—] H,5i0,. Fe 0.7—3.3 oo 64
Na (Ca., Mg)
Tudab-UaHe a0 3 HCO, {(S0,)}— Fe. Ba, Sr, 1,4—33 oo 20
Ca (M) H.5i10,

K eudpﬂeeoﬂoewrec‘xum aomdccuéam OTHOCAT NpPcUMYUICCTBCHHO
AHTHKJHHANbHbIE CTPYKTYPbl, CAQKEHHbIE CAOUCTBIMH TONLLAMM
CHABHO NUTH(OHUMPOBAHHBIX H MHTEHCHBHO AMCNOUHPOBAHHBLIX OCa-
JOYHBIX TIOPOA, KOTOPBLIM B COBPEMEHHOM peibethe COOTBETCTBYIOT
BO3BbILUEHHOCTH ¢ MHTEHCHBHO PacuIeHEHHBIM, MPeHMYLUECTBEHHO
FOPHBIM peabegom,

[TpH CHHKIMBATBHOM CTPOCHUH CTPYKTYPLI, BLIJAXKCHHOH NOJOKHTCNBHBIMH (hop-
MAMH COBPCMEHHOMO PEABbSMA, HEMOALIVETCS TAKXKE HAIBAHWMC “ rHAPOreo0r4eCcKHii
tipnepstaccus” (Kupoxun, Toneraxun, 1987).

CTpoeHHEe pa3pesd anMacCHBOB (OCAJOUHEIE TOAWMH, CAOHCTOCTD,
HHTEHCHBHASE AWCIOLUHPOBAHHOCTD FOPHBEIX NMOPOd W T.A.}) B LICTIOM
AHANOTHYHO AAPTE3MAHCKHM DacceiiHaM. OnHaKoe OTAMUHA TeQOMH-
YECKOro CTPOCHHA (AHTHKIHHAAbHBLIC CTPYKTYpbI) M penbeda (MHTeH-
CHBHO PACUNCHEHHAIC TOPHLIC PaHOHBI) ONPECAANT cneunduyecKkue
OCODEHHOCTH VCAOBMH pacnpoCTpaHEHHA M POPMHPOBAHMA [ON3EM-
HbX BOI, XAPAKTCPHbLIE rAABHLIM OOPA3OM ANa THAPOr¢OIOTHUYCCKHX
MAacCHBOB. K 3THM OCODEHHOCTAM OTHOCATCA: 00€e HAH MEHEe Pe3Ko
BblPpaKEeHHbIE TMPOABMEHHA BbBICOTHOH THAPONeOAOrM4yecKon Modc-
HOCTH, Goablasg (B UeNOM) MOLIHOCThE BepXHEei 20HBl 3KI0TEHHOI
TPECIWHHOBATOCTH (NPH HATHYHMH KAPCTYIOLWMXCA CPER — 3aKapCTo-
BAHHOCTH} TOPHbIX nopod. * LeHTpoBeKHLIE™ (OT UeHTpalbHbIX NIPH-
NOAHATHIX YYACTKOB K nepHpepri MaccHBa) HANPARIEHHA MOTOKOR
NOAEMHBIX BOO, C Y€M B LICJIOM CBSA3aHa OOAbLIAA MOIHHOCTD 30Hb]
WHTEHCHBHOIO BOACOOMEHA, H AP,

B CBA3M € 3THUM B FUAROreoNoruUYeCKHY AAMAcCHBAX €O CpellHe- M
BEICOKOIOPHBIM pelibepoM PACNpOCTpaHeHbl T1IABHBIM 00pasoM IpyH-
TOBbLIE BOALI BEPXHEH 30HEI IK30MCHHOH TPEUIMHOBATOCTH (3aKapcTo-
BAHHOCTH) TOPHbIX N0pOA H TPECLWUHHHO-)XKHIbHBIE BOAbI 30H TEKTOHH-

Fnaea 11. Tupporeonoruieckue Maccuesl M ckhagyatTeie obnacru 279

YECKHX HAPVILEHWH, YTO XapakTepHO M8 FHAPOFeOOTHUECKHMX MAC-
crBOB. OAHAKO CAOHCTOE CTPOSHUE paspe3a ¢ HATHYHMEM OCATOMHbIX
NOPOA PA3HOTO COCTARA ONPEAENAET PAL ¢neuHPHUIECKHX 0CODEHHOC-
Teit (hopMUPOBAHKMA NOAZEMHBLIX BOA. NPUHUHMHAABHO OTAHYAKIHX
AAMACCHB OT TUMHYHOIO rHAPOreONOrHyYecKoro Macensa. CnoneToe
CTPOCHHE Pa3pe3a ONpeacisieT HEepPaBHOMEPHOE “NOCIOHHOE™ pa3zBH-
THE 3K3IOréHHOH TPELWHHOBATOCTH, YTO PE3KO HAPYIIAET O0UYKY Ans
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MAaCCHBOB 3AKOHOMEPHOCTh YMEHBUWIEHHS MPOHHUAEMOCTH OPHBEX
nopoa ¢ rAyonHoi (OCOOEHHO TIpH HANW4YMK CADEB KApCTYHOLLHXCH
nopoa). Cnow 0canouHblX TMOpPOd PA3HOTO COCTABA MOIYT MMETb pai-
AHUYHBIH MUHEPANOTrO-reOXHMHUYECKMH KOMITIEKC (CAOH KapOOHATHBIX
nopoa, rMNc-aHrMAPHTOBBIX, 3ACOACHHLIX), YTO ONpCAcafeT “nociok-
HOe" W3MEeHeHWE MUHEPAAH3AUMK H XHMMHYECKOTO COCTaRa MOA3CM-
HblXx BOL, Ha v4acTkax ¢ OTHOCUTENBHO CNa00H AHCIOUMPOBAHHOCTHIO
CAOUCTOrO paspesa, B OCHOBHOM Ha neprdepHH MACcCHBOB M HA YYACT-
Kax ¢ MOHMXEHHBIM CNabOpaculeHEHHBIM peibedoM, BOIMOKHO dop-
MHUPOBAHHE HANOPHBIX TPEUKHHHLIX U TPELWHHHO-KAPCTOBRIX BOA THIMA
MEKIMIACTOBbIX, HANNWUHE KOTOPHIX He XapakTepHO ANA THNHYHBIX
MAcCCHBOB,

['naporeonornyeckue yCAOBHMH aMaCcCHBOB ONPEASTAICT BO3MOX-
HOCTE (DOPMUPOBAHKA 3HAYUTENBHO OOnee MOUIHOKM, Yem B anbacceii-
Hax (NpennonoKUTENbHO, A0 TAYOUH B HEeCKOMALKO KHIOMETPOB), 30Hb
NPECHBIX NOA3EMHEIX BOA. COCTAB BOO NPSHMYILECTBEHHO THAPOKAp-
DOHATHbBIH, MPH HATHUHH 3ATMNCOBAHHbBIX NOPOel — CYILPATHBIN Kalb-
uMeBblil. COCTaB KaTHOHOB MOXET CYLISCTBEHHO MEHATLCH 13 3aBHCH-
MOCTH OT THIA BOAOBMELWAICWHX NOPOA (NPOARJIEHHE CAOUCTOCTH
paspesa). [yboKKe yacTH paspe3oB FHAPOreoICrMYeckuX aaMacCcHBOR
H3Y4eHbl B HACTOHINEE BPEMH OTHOCHTEALHO cnabo. Umewwmecs
AaHHbIe (3akiucs, 1980) CBMOCTENBCTBYIOT O TOM, YTO B IAyOOKHX 4ac-
TAX pa3pe3a THAPOFEONOTHYECKHX aAMACCHBOR HA FNYOMHax 2—3 KM M
Gonee {NpH HATWMYHK TANOTEHHLIX (POPMAUMH HA 3HAUMTENBHO MeHb-
WHX LAYOUHAX) MOTYT ObiTh pacnpocTpaHeHbl CHABLHOCOACHLIE MOA-
3eMHbIE BOAbL U pacconbl (10 50—70 r/n u Gonee) XMOpUAHOTO COCTARA
(Kapnarbl, Kpeimckasn ¢0a., 3anaansiin Konetoar v ap.).

11.2.3. BynakaHnoreHable MacCHBEL

B kauectee ocoboro THna EVAKAHOPEHAMX MAaccHenNs PAacCMaATRHBA-

IOTCH TEOJOTHUECKME CTPYKTYPbl NPEUMYLIECTBEHHO CKIANYATBHIX 00-
nacTeil, CNOXKEHHDIC BYAKAHOrMEHHLIMH H BYJKAHOTEHHO-0CANOUHBIMM
nopodaMu. B KauecTsBe TUNMUYHBIX 8VAKAHOZEHHHIX MACCHE0E ODEBIMHO
PacCMaTPUBAIOTCA PalOHBl COBPEMEHHOW W HEOTeH-YeTBEPTHYHOMN
(pexe OoNee paHHER) BYJIKAHHUECKON NEATEIBHOCTH € PacnpocTpaHe-

280 Hacte IN. OcHOBBI PerMOHaNbROW MAPOTEOROrHK

HHEM HEMOCPEACTBEHHO ¢ TIOBEPXHOCTH BYJKAHOIEHHBIX H BYAKAHO-

T¢HHO-0CAAOYHLIX NOPOA (AHAE3WTbI, §a3aMbThi, AHALIHTOHALUMTH!

H Ap., & TAKKE Tydbi. TYQOOPEKUHH, OeM3Ibl, WAAKH H APYIHE NHPo-

KITACTB!). PAROHBE 3TOMO THNA IKMPOKO pACcNpoCTpaHeHbl Ha KamuaTtke,

Kypuabcknx octposax, Manom Kaekase, B Mtanun, Honanauu w ap.
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Mopthonoruueckn padoHbl pacNpoCTPaHEHHA 3THX MOPOA MOTYT
OLITh MPENCTARICHE JABOBbIMH MOKPOBAMMK H MOTOKaMH, OOPA3VIOLLINA-
MH BYAKAHHYECKHE MACCHBbI, HAIOPLA, MAATO, OCNOAKHEHHBIE 3pYNTHE-
HBIMHK KYyMonaMu, TeppacCBHAHBIMHA YCTYHAMK W AZLIKAMH JABOBLIX
MOTOKOB, CBIZAHHLIX ¢ 3PO3HOHHBIMH AOJMHAMM, BPE3AHHBIMU B O0-
Nee ApesBHHe TaBOBbIE TOKPOBbL MAH B MOACTHIAKWWHE Nopoabl. Pas-
pe3 TaKUX 0OpazoRAHMA MOXET OBbITe NPEACTARNSH AABOH eAHHUYHOrO
MITUSHHUA HAH CAOKHO nOCTPOeHHbIMH TONLLAMM nepecJaHBaHHsa Aa-
BOBbIX TeJI HECKONLKHUX UHKIOB H3IAHAHHA, NPOCIOSB NHPOKAACTOR M
peiko H3MEHEHHBIX NeN0BHANBHBIX 00pA30BAHHU, 0DPA3VIOILMXCA Ha
NOBEPXHOCTH AABOBLIX MOKPOBOE pa3HuyHOre sospacta. O0was Molll-
HOCTL TAKHX CMOXHO MNOCTPOSHHBIX BYIKAHHYECKHY TOALL MOXET 40C-
THrate 800—1200 m 1 Bonee. BuanMasd MOWHOCTE MHOLEH-HHKHELTH-
OEHOROH GOPMAUHK faacTobazaneToB McaanaMiu, npeacTaBAeHHOH
cy0aspanbHbIMKY JIABOBBIMH MOKPOBAMHM H BYJKAHOIEHHO-OCAI0YHbl-
MH OOpa30BAHHAMH paiHore Tuna, aocturaetr 7— 10 km. MolwHocTh
OTASALHBIX JTABOBBIX [10TOKOB 10 20—50 M W Gonee (MapuHoB M ap.,
1989}.

B rdaporconortueckon IHTEpaType pAAOHLL ITOMO THIZA HEPedKO HOCAT CTPaHHO:
HASKIHME “IHAPOTE0AOrHYECKHT CYNIEPCTPYKTYPB  BYJIKAHOTEHHBIC CynmepbacceiHbl
HBVIKITHOMEHHBIE CYIepMOccHBR {3aituen, [956),

BepOodTHO, B 3TOM CAVUAE NPHMEHEHHE NPHCTIRKH “CYNEP  ABAMETCH HCONpPas-
JUIMHHET M. OI'I[TL‘:I[E_-"ICHHC "ﬁ}“JIKiI!IOI"ﬁ’HHM}"'Ih ACGCTATOMHO NOMHD OTPRAAKICT IMCONorn4e-
CKYR IPHPOAY pIA0HOE 3TOFO THNA (“BYAKAHOMeHHBIH OacceliH”™, o B.A. KoploxuHy
H HH., ToacTixany, 1957 OQUHAKO B CBAZH © TEM, “TO LTA THAPOMEONCrHYSCKHY
pPaitOHOR 3TOM THIA NPAKTHYLCKH BCCTAG XdPAKTEPHO MPEHMYILCCTREHHOS PUCHPOCT-
PUHEHWE TPOHIMHHBELE THTIOR AOI3EMHRIL KOO, BEPOATHO, HAKGONES NpaBuawHBM AB-
ASCTCH HAZRAHKWE “BYJIKAHOTCHHBIA MAaCCHR™,

Cpeln BYJKaHOMCHHBIX MACCHBOB MO PA3AHUHIO YCTOBHH OpMH-
POBAHHKS TIOA3EMHBLIX BOO MOTYT OblThb BBIENCHLI ABA XAPAKTEPHBIX
MOATHOR, PAHOHBI “Npeaplayied” (HeoreH-4eTBepTHUHOH Ui 6onee
PAHHEH) BYJIKAHUYECKOH DeATE/NbHOCTH W paHOHBI COBPEMEHHOIO
BYJIKAHH3MA.

Paitonot neozen-vemeepmiusinod syaxaniieckoi deameasnocmu. 11pu
OTCYTCTBHH COBPEMEHHO BYJKAHHUSCKOH ASATEABHOCTH MNpPOHMLAC-
MOCTE TdB H BYAKAHOICHHO-OCAILOYHBEX 06D33DBEII‘!Hﬁ ONpeIenAcTCA
TPEWHHOBATOCTBIO H NOPUCTOCTBIO, (hopMUPOBABILICHCA NIPU OCThIBA-
HHH JaB, H PLIXIBIM CI0KEHHEM MUPOKNAcTOB. B 3aBHCUMMOCTY OT ¥¢-
NOBHH H3AMAHWA H OCTBIBAHHA JIAB WX MOPHCTOCTE U TPELIHHOBA-

Fnaea 11, MMAPOreonOrM4eCcKWe MACCHBLI H CKNaaYaThie 0ONacTH 281

TOCTE HOMCHAKTCA B LHWPOKHX Npeichax, HHDHI.I}’ c MOHOMHUTHEIMH
CNABOTPELLIMHOBATLIMHA (MPAKTHYECKHU “ROAOYNOPHBIMH™) YYaCTKaMHM
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JAABOBbLIX TEA XapakKTCpHO LYWCCTBOBAaHHE NMAEBE, B KOTOPbLIX HHTCHCHEB-

Has oTKpbiTad (o 1.5—5.0 cm 1 Gonee) TPelUMHOBATOCTH PA3BHUTA HA
BCKO MOLEHOCTb. OCOOEHHO BbICOKOI NMPOHULACMOCTBID XapaKTepusy-
OTCH NaBOBbIE Teld C PA3BUTHEM MHTEHCHBHOM CHHTCHETHUECKOH
TpeUHHOBATOCTH (cTonbyaTas. rnpOOBas. TUTHTYATAS W JAPYIMe OT-
JeNbHOCTH). [{pOHHUAEMOCTE BYAKAHOIEHHO-0CAA0YHBIX 0Bpa3oBa-
HHHA HM3MEHSIETCH B 3ABUCHMOCTH OT COACPKAHUS TOHKOAHCMEPCHOTO
MaTeprana W cTrerneHH VIOTHeHHd. B cBa3u ¢ 3TUM TIMHWCTbie TydbI,
TypoOpeKUHY, NMErUibl H APYTHE MOPOAbl HEPEAKO SBNAIOTCS TpPaKTH-
YECKK “BOACYNOPHbIMKM . Hacte cnabonpoHuuacmMbple “IKpaHel”™ o0pa-
WIOTCHA TAKKE Ha NOBEPXHOCTH AaBOBOTO NOKPOBA B PEYNLTATE OMAAB-
ACHHA NPH CACAYIOWEM HITMAHHK W KOJABbMATALMW 30HbI K30TCHHOH
TPCWHHOBATOCTH, BYIEKAHOMEHHO-OCAN0OYHBIX 06DH3OBHHMH W AcAH)-
BUAbHBLIX Nopod. CKBAKHOCTL H NPOHUUEEMOCTb MOPOA 3TOr0 THNA
JABMCAT TAKKE OT WX BO3PACTA M CHHXAKTCA OT MOMAOABIX BYNKAHO-
ICHHEIX NMOopod K oonee APCBHHMM B CBHA3W C MNpoUECCcaMil KOJIBMATAUHH
H UEMEHTALHH TPELWHHHOIO W NOPOBOro NPOCTPAHCTBA U YNAOTHEHHMS,
[To3ToMy B KaueCTBE THITMYHBLIX BYJIKAHOTeHHbIX OacceiiHOB ODbLIYHO
pACCMATPHBAIOTCH PAHOHBI PACMIPOCTPAHEHHA MOAOABIX HEOIEH-YETBEP-
THYHbIX, B OTASbHBIX CAYYASIX NANCOTEHOBBIX, HPhY3HBHEIX NOpo.

B ueaoM cKBAKHOCTL (TPELLLMHHO-TIOPOBAS NYCTOTHOCTL) BYJIKAHO-
TEHHBIX H BYJKZHOTEHHO-OCAA0YHEIX Nopon H3MeHsetes ot 2,0—3.0
10 20% u Gonee. [pokHuaeMocTs ot MeHee 1072 1o 150 m/cyT v Gonee.
Tak, no AMeIMea a1aHHeIM {Lindholm, Vaccaro, 1988), makcH-
MATLEHANA TNPOHULIASMOCTE DAZAILTOR B palioHe nasororo nnaro Ko-
nymMOud (CLUA) aoctrraet npumepHo 3000 m/cyT npu npeobnanato-
WHX 3HaYeHHAax 150— 1500 m/cyr. BepTHKanbHaa {"Mexcnhoepan’)
NPOHHLEAEMOCTh HHTEHCHBHO H3MEHEHHBLIX “OnAaBlecHHEM™ 0Casoy-
HbIX TOPOL ¥ MUPOKIACTOB MamMeHAeTCs oT # - 10~2 a0 #1- 107 m/cyT.

XapaKTep O0OBONHEHHOCTH BYTKAHOICHHbBIX TOMALWL OMNMpeas/IA<TCH
KIHMaTHIECKMMK YCITOBHSIMH TEPPUTOPHH, pelbediOM, MOILHOCTBIO H
YCAOBHAMH MX 3aneraHust, XapakTepom “nepecnadBaHUsa™ B paspese
BLICOKONPOHHUACMEINX H OTHOCHTCABHOC BOAOYINOPHBIX NMCPOd, HATH-
YHEM 3PYMTHBHBIX KYNOAOB M 30H TEKTOHHUYECKWX HAPYLUEHUI W ap.

B ycrnoBHax pacnpoCTpAHEHUSA OAHOTO MOKPOBA (MOTOKA) JIaBbl Cy-
IECTBEHHO BAAKHBIM ABNACTCA XAPAKTCP MOACTHNAKLUHX MNOPOLN. ”pH
JHAYMTEAbHOH NPOHULAEMOCTH Nopon (YHAAMEHTA [aXKE BbICOKO-
[PCHHIIAEMBIE JAaBbl OPH HMX OMPAHHYSHHOH MOLIHOCTH OKA3bIBAIOTCA
pakTHUeCKH Oeln0IHbIMH, NOCKONLKY BOAOHOCHBIH TOPU3OHT dop-
MHPYETCH HUKE B NOpoaax, MNOACTHAAKWMX NaBbl, OCOOEHHO 4acTo
TAxHe YCTOBHS HaOMONAKOTCs B 3ACYULTHBBIX PAHOHAX B CBA3M ¢ OTHO-
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CUTENBHO MANBIMHY BENMYUHAMY aTmocipepHoro nuTaHuy. [py Huzkoi
NPOHMUAEMOCTH (PYHAAMEHTA B TPELUHHOBATHIX JaBax (HOPMUPYIOTCA
OOBONHEHHBIE 30HbI (HEPABHOMEPHD PACMPOCTPAHEHHBIH BOACHOCHbIH
TOPHIOHT), CRAZAHHbBIE ¢ YUACTKAMH PacnpocTPAHEHMWS BLICOKOMPOHH-
1aeMbIX NAB 1 MOHHXEHHWAMH HA TOBEPXHOCTH NMOACTHIAKILMX THOpO0
(ruoporpayueckan ceTb, CYLIECTBOBABLLAA A0 W3NHSHHA Nas, BNaaH-
Hbl M JOKOMHBI PAZAWYHOIO TeHe3Mca W Aap.).

B cnoxHo nocTpoeHHbIX TOJLLUAX BYAKAHOTEHHBIX W BYJKAHOMEH-
HO-0CAAOUYHBLEX MOPOd 3HAYHTENLHOH MOWHOCTH (dropMHpOBaHite 00-
BOAHEHHbIX 30H OMPelefSeTCH MOMOXKEHWEM BhICOKONPOHWLIAEMbIX
{MHTEHCHBHO TPSLUMHOBATHIE ABBE, MUPOKIACTLI H OCAAOMHBIE NOPO-
Abl ¢ BLICOKOH MOPHCTOCTHI) M AP.) H OTHOCHTENBHO BOAOYINOPHBEX
npocioeB. B CBA3M ¢ pe3Ko HEBLIAEPAKAHHBIM PAcNpoCTPaHEHNEM BO-
DOYNMOPOB H HAIMYHEM MHOIOUMCIEHHBIX “THAPOr€OAGTHYECKNX OKOH™
B TOJILIAX BYJKAHOIEHHbIX MOPOA, KaK Npasuio, (GopMupyeTcs cHCTe-
Ma CIOKHO B3aWMOCBA3AHHBIX Hal-, MEX- W NOMIABOBbLIX NOTOKOD
AOA3EMHBIX BOA.

Ha oaHux YHACTRKAX pAa3pc3da B CBA3H C OTCYTCTBHCM BOAOYITOPHDLIX
“IKPAHOB™ WM HH3KOH NPOHULAEMOCTBLIY NMOPOAbE ABJAAIOTCA TIPAK-
THUeCKH ©e3BoAHBIMH. Ha ApyriX — B WHTEHCHBHO TPELLHHOBATHIX
NaBax HJAHW BbICOKOMOPHCTBIX NMUPOKTACTAX CI)O[)MM[J}'HDTCH MOHIHBIC
MOTOKH “AJACTOBO-TPELLIMHHBIX" MNOO3EMHLIX BOA, ABHXKEHHE KOTO-
pbIX OfipeaenaeTcsl KOHpHrypaune NpPOHUUAESMBIX 30H B peTbehom
rnoAcTHAaKIWeH cnadonpoHHuacMoi noBepxHOCTH. JlaTepaibHbic rpa-
JAHEHTBI TAKHX NMOTOKOB M3MeHAIOTCH B npenenax 0,005—0,01 u Gonee.
B pane cayvyaep CKBAXKMHBL BCKPLIBAKOT HanOPHBIE MNOAEMHBIE BOAbI
TUNA MEAKTLIACTOBBIX (puc. 11.4).

Tumarie TPEWHHHBIX BOI BYAKAHOMEHHBIX MAacCHBOB (OPMHpPYET-
€S 32 CUET MHGPHUALTPALMHK aTMOCKEPHBIX 0CANKOB H MOMIOWEHHA NO-
BCPXHOCTHBIX BONOTOKOR, Dﬁpﬂ3}’l0luHKCH B N¢pHOABl HHTCHCHBHOIO
BRINAICHHI OCAOKOB M CHeroTanHHg. OcobeHHO OMaronpuaTHeE yono-
BHH aTMOCIEpHOrO NMUTAHHA XapakKTepHbl L1 YYACTKOB MOBEPXHOCTHO-
ro pacnpocCTpaHeHHT HHTEHCHEHO TPELULHWHOBATHIX Nap B YYHACTKOB, HAa
KOTOPbIX BYJKAHWYECKHE AOPOAbI MEPeKPbITH pa3BalaMd KAMHEH W
FNBLIGOBLYMH HAKOMIEHHAMK MOLLHOCTBIO 20—25 M 1 Gonee. Ha Ta-
KHX YUaCTKAX MPAKTHHECKH BCC HTMOECI)'EPHH'B OCAankKH (33 BEIHETOM
HCMAPSCHHUA) PACXOAYIOTCH HA MUTEHHME TIOI3EMHBIX BOA. [10 DaHHbLIM
KOJAUUECTBEHHBIX OUCHOK Ha 0a3anbTOBbLIX HAropbax M MJATO B yCO-
BHSIX AOCTATOUHOrO YBIAXHEHWS CPelHHe BeJHUHHBl [TUTAHHA [0A-
3eMHBIX BOL gocTHrawoT 200—350 mM/ron n Gonee, uyto cocTaBmsieT 1o
40—50% romosoi cymmbl ocankos (Manuiii Kaekas, napoBoe naaTo
KonymM6ug u ap.).
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Puc. {14, CxemarnaeckKnil THAPOTEONOFHYSCKHI PA3Pes BYAIKAHOMEHHOMO MICCH BA:
{ — TPCIUMHOBATHE BYJKAHHUECKHUE MOPOILI;, Z — NHPOKAACTBL (Tydbl, Ty(oGpex-
UK WP Fo— CcAaGONPOHHLASMBIC “3KPAHBI"! YUACTKH MOBEPXHOCTH AABOBBIX
“IOTOKOR”, OITIRICHHBIE NPH MOCACOYVIOWMEM HIIMAHHH, NPOCACH cnaboTpetinHE-
BATBIX MR M Ap.; 4 — BATYHHO-TALIGOBLIE GOPA3ORIHKMAL 5 — HAL-, MCH- W ROANL-
BOBLIE HOTOKH TPEHIMHHGLIX DOLEMHBIN BOL: & — YMACTKH HHTEHCHBHOTO MHIAHME
MOAICMHBIX BOU, 7 — NOBOACHHWE YPOBHed MOJ3CMHBbIX KOa; & — HCTOMHHKH H Ipyn-
MNOBHIC BUINOUL HOACMHBIY BT, 9 — MECTHBIH Halep nogievHbly pon; /O — nopod
“OCHOBAHMS ™

Pazepyska NoOAZCMHBIX BOA (POPMHUPYETCA B OCHOBHOM B BHAC pOA-
HHKOB H KPYIMHBIX FPYNMOBLIX BbIXOACB, KOTOPBIE CBS3aHbBI ¢ BBIKIH-
HUBAHHWEM HAN- W MEKTABOBBLIX NOTOKOB. OCHOBHBIE YUACTKH W 30Hb
pPA3rPY3KHM 06LIUHO CHEA3AHbLL CO CKIOHAMM 3PO3HOHHEIX BPE30B M Y¢-
TYNAMH JABOBBLIX TWIATO M TEPPAC, HA KOTOPbIX MOBEPXHOCTL 3EMJIH
BCKPBIBAET KOHTAKTHl BOICGHOCHBIX M CnabOMpOHHUAEMbIX TOPOI
(cMm. . 7). Tlpy clOXHOM CTPOSHHM PAa3pe3a HA BLICOKUX YCTYNAX
HACTO HADMIMATCA HPYCHO PACcMONOKEHHBIE YYACTKH Pasrpy3KH
MOA3EMHBIX BOA C BBIX0AAMHW POJHHKOB HA PAZHOBBLICOTHBIX OTMETKAX.

Pacxoapl OnMHOUHBIX BLIXOAOB HiMeHsOTCA OT MeHee 1.0 no 10—
15 n/¢c. CyMMapHbIe 2eOUTE MPYNTIOBBIX BLIXOAOB, APCHHUPYOLLIHX MOLL-
HbIE TTOTOKH TPELWHMHHBIX NOUIEMHBIX BOA, noctAraioT 1000-—2000 n/c
M Gonee. Tak, CYMMAPHBIH AeO6MT rpynnosoro sbixoda Coeaxyp-Me-
HAMOPCKUX HcToMKHMKOB (Manblilt Kaskas) aocturaer 20 sm’/c. Cym-
MApPHbIH A¢OWT HCTOMHWKOB, CBA3aHHBIX ¢ OaszanbraMu TaBaibicknx
ocTpoBoB, aocturaet 110—140 mi/c (Kuproxun, Tonctxun, 1987).

B paiionax ¢ HemocTaTOUHBIM yBAaXKHeHHeM (HOro-Bocrounasa Adp-
PHKA) NOPOABL] BYJNKAHOTEHHBIX TJATO XAPAKTEPHIYIOTCA NEeCTPO M B
paae caydaes cnalfol obBoaneHHOCTEW. TNYOHHB! 3a08raHua noasem-
HbIX BOM HEpenko SOCTHralT 50—90 M K1 Bonee, MHOTHE CKBaKHHH
OKA3blBAKOTC Be3BOOHBIMU. JebuTe pogHUkos uameHsoTes ot 0,01 no
3.0—=5,0 n/c, TpYNNOBHE BBEXOABl, KAK HCKAIOUESHWE, MMEIOT PAcxX0dbi
20—25 n/c (Mapunos 1 ap., 1978).
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284 HacTe ll. OCHOBLI perHOHanEHOW rAPOreonoriu

B cea3zn ¢ HMAronpUaITHBIMU YCNOBHAMHW BOMOOOMeHA W cnaboi
PACTBOPHMOCTbIO BOAOBMELLAIWIHX MOpPOA ANY BYJIKAHOMEHHLIX Mac-
CHBOB b OGNacTaxX H30BITOYHOIO M AOCTATOUHOIO YBAAXKHEHHS Xapak-
TEPHO WIHPOKOS PACMNPOCTPAHEHME YABTPANPECHbIX W MPECHBLIX Tipe-
HMVYLLECTBEHHO FHAPOKApPOOHATHBLIX HATPHEBO-KANbUHEBLIX BOA ¢
muncpanusauued o1 ¢,02—0,1 (ropHbie paionn) ao 0.3—0,5 r/n.
C 30HAMM TEKTOHHUECKHX HAPYLLUEHWH, BYAKAHHMECKHMMU KEPIaMH H
YUACTKAMH OPVAHEHHS HepeaKQ CBs3aHbi Bbix0Abl §oace NIYOOKHX
NOM3CMHBIX BOA ¢ MHHCpanu3auneld ao 3—5 r/n. Coctas eoa CI,
SO,—Cl. HCO,—50,. Na, Na—Ca. MHKPOKOMMOHEHTHbI COCTAB
npeacrasied Al, Mn, Zn, Ni ¥ apyrumu, rasoselil coctas — N,, He.
CO,. H,S.

B ycnoBHAX palicHOB ¢ HEAOCTATOUYHBIM YBIAXKHEHHEM IMON3EMHLIE
BOMbI BYAKAHOMCHHBIX H BYJKAHOTCHHO-OCAOOUHBLIX OOPOA HMEHT MecT-
polii coctar. Hapany ¢ npecHeimMu (Menee 1.0 r/n) wipoko pacnpocrpa-
HCHb! BOALI ¢ MMHEpanu3auueit 3—5 r/n, s peakux caydasx no 30 r/n
H Gonee. Coctas poa I, 50,—Na,Ca; Cl—Na.

[lodzemupie godut obsaemedt cosgpemennoo ayaxanuima. lonzemMunie
BOAbl BYAKAHOTEHHDLIX MACCHBOB ¢ MPOSIBIEHHEM TIPOLICCCOB COBPEMEH-
HOIO BYJKAHM3MA Hapsay ¢ PacCMOTPEHHBIMH BbIWUE 3aKOHOMEPHOC-
TAMH XaPAKTEPHIVIOTCA B psAle CAYYACB AHOMAAbLHBIM TEOTEPMHYE-
CKHM PCKMMOM M CITEUHHYCCKHM XMMHUECKHM H Fa30BbIM COCTABOM,
CBAJIHHBIMH C BYN KAHHWYCCKOH OCATCIbHOCTBIO.

B BepxHeil 4acTH pa3pe3a B TPELWWMHOBATHIX AdBaX H NHPOKIACTH-
YeCcknx 00pazoBaHKsx BOpMUPYIOTCH HHMHABTPAUHCHHBE MATOMH-
HepatuzopanHele (0,1—0.25 r/n) noa3eMHble BOAblI, THAPOAHHAMM-
YCCKHH PEXKMM M XMMHUYECKHH COCTAB KOTOPBIX THMIHYEH 1A 3THX
nopoAa (CM. BbIEUE).

B pél]:iOH’dX BO3IECTBHMY AKTHBHbLIX BYTKAHWUYMECKHX OYATOR H HA
YYACTKAX THAPOTEPMAJBHOIMO H3MEHEHHA COPHBIX MOPOI B 30HAX COBpe-
MEHHOTO TEKTOHHUECKOrO ApOOAEHHS H KOHTAKTOB CYWECTBYIOT YCIO-
BUA NS POPMHPOBAHUA TePMANbHLIX BOA TAYOUHHON ( 1500—=2000 m,
BOIMOKHO ©OJ12e) UMPKYISALEHH, HMEWHX CNEUHPHUYCCKHIT XHMM-
YECKHH H ra30Bblid COCTAB,

OcHoBHBIMK DaKTOpPaAMM, ONpeaenaolnME QOpMUPOBAHUE TOI-
3¢MHbIX BOM ITOTO THR4, sasiioted (MeaHoB, 1976):

s  HATHYKME KHUCABIX BbICOKOTEMNEPATYPHBIX BYJIKAHHYECKHX aloBe,
NOAHHMAIOLIMXCH HA NOBEPXHOCTh W YACTHYHO CMELUIMBAIOIINXCA
AOA3CMHBIMH BOTAMM

s  BAHSHHE WHTEHCHBHBLIX TEPMOMETAMOPPHUSCKHX NPOLIECCOB B 30-
Hax, QPUMBIKAIOWIMY K MATMATHYSCKHM OYaram,

«  HANHYHE AHOMAIbLHO BEICOKHX TEMIOEPATYP HA OTHOCWTENbHO HE-
OOALLINX rAYOHHax;
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Mnaea 11, TuOpoOrecnorMyecKkne MaccuBbl W cxnanuaree obnacTi a85

»  (POPMHPOBAHHWE BLICOKOMPOHHLUAESMbIX HOBSHUMX PA3NOMOB, 0Dec-
NEYHBAKILHX, ¢ ONHOH CTOPOHbBl, BOIMOXKHOCTH TNYOOKOH WH-
(PpUALTPAUMKM ATMOC(EPHLIX BOA. M C APYroil — BBIXOA HA NMOBepX-
HOCTE BBICOKOHANOPHEBIX TEPMAABHBIX BOO, 4 B 30HAX BOJICHCTBHSA
AKTHBHbIX BYJKAHMYECKWX OYAroB H BbICOKOTEMOEPATYPHLIX BYJ-
KAHHYECKHX 4308,

BbiXx0abl BbICOKOTEMAOEPATYPHBIX MNO3CMHbLIX BON HA NOBCPXHOCTb
NPOSBAAIOTCS] B BUAE TEPMAIBbHBIX, HEPEAKO “KHMOSWHX" MCTOMHHKOB
W MAPOBOAAHBIX CTPVI, B psie CAYYAeE ¢ éeizepHomm pexciivom (OHTR-
HUpoBaHHWA, [eOUTbl KPYNHBIX TEPMATBHBIX HCTOUHHKOB AOCTHIAKT
10—15 n/c, B oTAeABHBIX cayvasx — S0-—100 n/c. Temnepatypil nos-
3eMHBIX BOA Ha BbixoAe WameHAoTes oT 20—35 o 100°C (Boctovnas
Kamuatka). Ha rmyournax 100H0— 1500 M TeMnepaTypel NOA3EMHLIX BOA
nocturaot 200—351C u donee (Kamyarka, Anonud, Mekcuka, Ura-
NHA K Op.).

XHMHMUYECKHA COCTAB M MHHCPATHIAUKMA NMOAICMHBIX BOA B 3ABHCH-
MOCTH OT FAYOMHB UMPKYASLMW H BAMAHUA BYJIKAHHUYECCKHX TAa30B
M3MEHSTHOTCA B LHEMPOKHX npegeaax (Tadua., 11.3). [MpuBeRgHHbIE IaH-
Hble CBHACTENBCTBYIOT O TOM, YTO BOObl TEPMANbHBIX HCTOUHMKOB
HMEIOT MpeUMYILECTBEHHO CTabyio MUHepanu3auuio (2.0—50 r/n).
Beicokpe (60—80 r/n v 00nee)} 3HAYCHHST MUHEPAIN3AUNH X2PAKTEPH bl
TOALKO LS APHPOAHLIX KOHACHCATOR BYJKAHMIUSCKHX razos. CocTas
NOMIEMHBIX Boa npeumywecTeerHo SQ,, SO, —Cl 1 Cl. Hanbonee cne-
UADPUYECKHM SABNHCTCA XKATHOHHDBII COCTAB NOR3EMHDBIX BOO, CBA3AHHDbIX
¢ OCHCTBYIOWMMU BYJIKAHHMECKUMK TIPOSIRNEHHSIMH, B KOTOPOM B psje
cnyvaes npeodnanaloT Honbt Al H, Fe, NH, XapakTepHsim Takke
ABJAASTCH KuCAbitd COCTaR 3THX Bod ¢ pH o1 menee | a0 2,9—3.3.

HeknwueHnem SBAAIOTCH a30MHO-YeaeKUucibie U q3omubie mepysi,
00pasyIIHE KPYIHLIC MECTOPOXACHHA BbICOKOTEMMNCPATYPHbBIX NOA-
JCMHEIX BOA. KOTOPBIC IMPOHRTAWTCA Ha NOB2pXHOCTHM MOWLHBIMH (.D.D
50—100 n/c v HGonee) rpynnaMH UCTOMHHKOBR. MUHepanuzaumsi 3THX
BOO HW3MeHaeTcea or 0,4—1E.5 r/n (az0oTHBIE Tepmbl) 10 2,0—3.0 r/a,
cocTaB npeumyulecteenHo Cl, SO,—(Na+K). Cl—(Na+K). pH 8—9.2

| (Tadn. 11.3). T'a30Bblii COCTAB NMOA3ZEMHBIX BOA PAHOHOE COBPEMEHHOI
B}"JTFCEIHH'"I‘ECKDﬁ JACATCNIBHOCTH MOMET ObITh NpcaAcTagIcH CCpoBOoaopo-
NOM, a30TOM, YIMEKUCAbIM Ta30M, peke MeTaHOM H BOIOPOAOM.

[lo copemeHnwm npeactasnchuaM (M.K. 3aiues, B.B. UBaHos
W Ap.) DONBWHHCTBO THITOB MNOA3CMHLIX BOI paHOHOB BYJIKAHHYCCKOMN
JNeSITEALHOCTH SIBASIOTCH COBPEMEHHDIMI LUHPUABNPXUONHHME BOTAMM,
BuicoKHE TeMnepaTyphl NOAEMHBIX BOA CBA3AHB ¢ MX TAYOOKOH (10
[000--2000 M, BO3IMOXKHO rayOxe) punbTpaumeil BOMTH3M MarmMaTHue -
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CKHX QUATOB NMO CHCTEMAM HOBEHLUHUX TEKTOHHYSCKUX pasnoMoBs. Or-
HOCHTCIIBHO HH3K3aH MHHCPANHN3AUNAA NMOI3CMHBIX BOL 0DBACHS2TCS

286 Yactb 1. OCHOELI PErMOHANBHOR THEPOreOnGrmn

cnabol pacTBOPUMOCTLKY (AaxKe NMPH BLICOKHX TeMmepaTypax) OCHOB-
HbIX THNOB BYJKAHOTeHHbIX nopod. Cneunduueckuii XMMHUYECKHIT U
Ta30BbIH COCTAB 3THX BOA M HH3KHE BeAWYMHBI pH CBSA3aHb]l ¢ BbILUE-
NAYHBAHUEM MUHEPAALHBLIX BKIKOYEHWH W FAaBHBEIM 00pa3oM ¢ npo-
HeCcCaMH CMELUleHHA (B PAZIWYHBIX MPOMOPUMAX) € KOHIACHCATAMM
BYJAKAHHYECCKHX TAa308,

Tadziage 1.7

XAMUUECKHA COCTAB TEPMaNbHBIX MCTOMHMKOR
Kamuatku U Kypunbckmx ocThoBoe ( Heanor, 1976)

BE
W e
- = T o
Mynsr 2 g 3 HE:.:
S —- é_ S5 | Homwlit cocras, 5x8.% = g.gﬁ
g s 2
$ | 2 ©=
= =
HCToMHHK skenesit- SO, 8%
creli, o Flapasyiivp | 97 2.2 Ca 36; Na 27, Mg 23 2.9 0.5
CopHOBOACKHE HE- SO, 84
TOUHHKH, 0. MTypyn 43 2.7 Al49; Cal2s: H23 2.2 0,15
[QIOBHHCKHE HCTOM - 50, 60 + HSOQ, 40
nuki, o, KyHalmp 67 6,4 H43; Al 32 1.5 4
J32HIYPCKHE HCTON- (30, + H50,) 97
HERH . RanuaTtea Ok 1.9 iMNa+ K51 Ca20 2.6 i3
Herourmk Knciwi Cl66: (50, + HSO ) 34
Koy, o. Kywaunp 556 | 3.9 | Al27; (Na+K)2o6: Fe |7 24 0,43
TPHPOAHLII KOIIAECH-
CUT BYAKUOHHUECKHN Cl 9y
rvos, wik., 3exo, [} 66.% H 93 -in36 | 0,06
o. Mapamyiup
Feizep Beamnkan, Clid 80,8
KamuaTks 1 (i 24 (Na+K}94; Cas 8,7 0.33

Braropapst cneungHIecKOMY XHMHYECKOMY H Ta30BOMY COCTaBy, a
TAKKE BbICOKMM TEMIEPATYPAM MHOCUE TUMKLI NOJ3eMHBIX BoJ ofnac-

Tel COBPCMEHHOID BYNTKAHH3MA ABNAIOTCH MUHEPILHLIMH Jewebrsimi H
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MePMOIHENenUHecKk My BOJAMH (CM. . 13).

P&CCMOTDCHHHE BBILE OCHOBHLIE THIMBI MTHIPOrEOMOrHYECKHX PaHO-

Fnaea 12. Nogzemusie ROALI 0BRACTH PACNPOCTPAHEHWS... (KPUONUTOZ0HL} D87

MX pacnpocTpadeHid W hopMupoBaHua. B 3aBMcHMOCTH OT BO3pacTa
CKAATYATON O0NACTH, EE€ TEONOMHYECKOro CTpPOeHHHd W peibeda OHa
BCEraa npeactasnaet cobon DONee MKW MEHEE CAOXKHYK COBOKYI-
HOCTh TMAPOTEQJIOrMYeckKux palioHoB pazHoro Tuna. B to ke mpems,
KAK ObIAO NOKA33HO BbILIE, AAXKE B Npeacnax oAHOTHNHLIX PAHOHOB B
JABHCHMMOCTH OT WX Pa3MEepoB, CTPOEHHA THAPOreONOrHYeCcKoro pais-
pesa, penbeha W T.A. yenosuA GOpPMUPOBAHMS MNOE3EMHBIX BOA MOTVT
CYLLIECTBEHHO Pa3AHYaThEH,

Bonpocwt k0 2aaee 11

Io

Tudpoceorcewneckue maccusor. Yoaoeua pacnpocmpanenusn i gop-
MUPOGAHUS OCHOBHBIX MLN0E HOT3EMHBX 800,

Ocrostbie munbl 2HAPOLEOAOZUHECKUX PAUOHOE CKAAOHAMbIX 001aC-
mett,

Apmesuarciue Gaccelinbt mexczoproco muna. Fudpodunamuyeckas
FOHAABHOCING " KOHYCO8 8bIHOCT

Doprupoeariie nodzemuslx ¢od paiionoe “nepexodinoze” muna (ad-
Maccuasi 4 adoaccetinyr),

Byaxanocennoie maccues. Yvaoeus 3aaezanud 4 hopmuposaiis
ROOREMHAIX GOO.

Dopmuposanue XUMUYECKOSO COCINARA KOO3IEMHWX 800 paioHoa
COBPEMEHHON BVAKARUMECKON 0CAMEAbHOCIMIL,

Taaea 12

[MOI3IEMHLIE BOAbI
OBJIACTH PACIIPOCTPAHEHHA
MHOTOJNETHEMEP3JIBIX [NOPO]

(KPHOJMTHUTO30HbI)

Muozoremnemeprroimut nopodamu (MMI1), cornacHo onpeneneHuio
H.H. Toactuxuna v H.A, LIMTOBHYA, Ha3BIBAKOTCH FOPHLIE MOPOIH,
MMEIOLLINE OTPHUATENBHYIO WIH HYNEBYIO TeMNepaTypy, COAepXKatlMe
BOJNY B KPUCTANTHYECKOM COCTOSIHMM (B BWAE NbAA)} W COXpAHAKOHIHE-

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu...

HOB CKIAIYaThiXx 001acTe CBHIASTEALCTBYIOT O TOM, YTO WISl HUX Xa-
PAKTEPHO IWIHPOKOS Pa3HOOOpPa3ne THITOB NOA3EMHBIX BOA, YCIOBWI
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CHd B TAKOM COCTOAHHUH B TEUSHME MHOIMMX NMET, BEKOB H ThICHYENETUH
(OCHOBbLI THAPOFEONOrHH, 1953).

FOpHBC NOPOAB, NPOMEPIABIIHE B CYXOM COCTOSHUH H HE CONEPAAILME B CBAS ¢
ITUM Db, HisbigaoTes domoadesa (L@, Winenop).

Ha TeppuTopuH HaleH CTpaHbl OOLIAA NAOWAAL PacnpoCTpaHe-
HUH MHOTOAETHEMEPINLEX MOPOX COCTABIAET OKOMO 10 MAH KM?, T.e.

588 HacTe lIl. OCHOBL PErMOHANLHOW THAPOreonoruM

Gonee 60% TeppuTOpUH. 30HANBLHOCTL pacnpocTpaHeHnss MMIT, ux
MOLLHOCTH W TEMNEPATYPbl NOKAa3aHbl Ha puc. 12.1. B uenom Ha Tep-
PHTOPHH 3€MHOIMQ 1apa MHOMOACTHEMEDPIIBIE MOPOIbl PACMpOCTpaHe-
HBl HA nacLwany donee 35 MaH kM2, okone 25% cviuu ( Epuics, 2002).

MOMHOCTL MHOTOAECTHEMED3BIX TIOPOI H3MEHACTCA OT NEpPBbIX
METPOB BOJAH3H I0KHOH FPaHHLUbl WX pacripocTpaHeHHa ao 100—700
B cepepHbix padloHax 3ananHo-Cubupekoit 1 BoctouHo-Crbupekoh
apTe3nadHckux obaacteit. MowHocte MMIT mMenaeTca 31ecws nocrta-
TOUHO CHJIbHO B 3aBUCHMOCTH OT pelbeda, xapakTepa pPacTUTEfibHOC-
TH, CTPOCHHS THAPOreOnOrutHeckore paspesa H ap. B npeaenax maccu-
ROB KPHCTWIAHMECKUX MOPCA H R TOpPHO-cKaanuarblx obnactax Boc-
Touno CHoupr MoltHOCTE MMI B pane cnydaer nocruraet 1000 M.
n G6onee. B apreananckux Gacceitnax Bocrounoit Cubupu (Onenek-
ckunit, Katylicknid u ap., M. puc. 1.1 mownocts MMIT oTHOCHTENB-
HO HeBeanka (200—3030 M) B CcBI3M ¢ TEM, YTO HA BTHX [IYOHHAX M
HHKE MO pa3pely pacnpoCTpaHeHbl NPEHMYIUECTBEHHO CONEeHLIe BOAbI
M PacCOfbl, HC 3aMep3dioLLHe Npy TeMnepatypax a0 MuHyce 3,0—50°C
H mcHee, Huxke nooowss MMIT B 3THX facceiiHax LWIKMpPOKO pacnpo-
CTPaHEHbl OXNaXAcHHbe (HH#e ('C) ropHble NOpoabl. COMepKAalIHe
TAK HA3LIRAEMbIE KPHOTAAHHHBIE BOABI {(KPHON3TA) C OTPHUATENBHbI-
MW TeMIepaTypaMH.

PE]3PC3 TOMUL MHOMONCTHCMCP3IAbLIX NMOPpGA MOKCT ObITh MpakTH-
YCCKM CIUIOIIHBIM HAH CAOUCTBIM, ColepAaulMM Tanble (£~0°C) cnou
HAK CIIOH OXNAAKAEHHBIX MOPOA ¢ KpUOranMHHBIMK poRamu. B pane
paiiceHor (ceBep Tlcuopckore Daccekna, 3anaanHasa CudHpt 1 ap.) yc-
TAHOBACHO deyxcioinoe cTpoeHHe Tonwu MMI, korna noa craoem
COBPEMEHHOH Mep31OTH ¢ "paspblBOM™ Ha rayOuHax ot 80 oo 200—
250 M pacnpocTpaHeHa PEIHKTOBM TOMA MHOTMOMETHEMEP3AbIX [10-
POA, MOLIHOCTE KOTOPbIX MOXeT mocTHrath 200—300 M 1 Gonee,

Hccaenoanne noaseMHbIX BoO ©01acTH pacTipOCTPAHEHHS MHO-
MOJICTHCMOCP3INblX Nopod CBEA3ZAHO © HMMCHAamH pﬂCCHﬁCKHX YYUCHDBIX
A.M. KanaOuna. A.B, JIesoBa, H.H. Pomanosckoro, M.H. CymrunHa,
H.H. Toactuxuna, C.M. @oruesa, [1.@. leeuosa v ap. CyMMHpYy$
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HMCHLIHECH TIPRCACTABNCHWH, MOAKHO CUHHMTATDh, YTO OCHOBHbBIMHK OCO-
DESHHOCTAMH THAPOTEONOrHYCCKUX YCIOBHHE 3TOH TEPPHTOPHH B OTJIN-
(e oT pailoHor ¢ otcyreTBHeM MMIT apnawTesa ¢reaviolne:;

1) B npeacnax obnacTH pacnpoctpaHeHns MMIT 3HaguTEAbHBII
0bBEM CEOE)OHHI:IK MPABHTAULHOHHLIX TMTOAZCMHBIX BGA [NOCTOHAH-
HO HaXOAWTCR B meepios cOCnOsiHui N TeM CaMbiM (BPeMeHHO ¢
TOYKH 3PEHHH FEOJOMMYECKOIN HMCTOPHH 3THX PaHOHOB) HCKITIO-
aeTesd M3 o0WICTO KPYTOBOPOTA BOALI B NTHToChepe;

Fnaga 12. Mop3emHble BoALl OGNACTH PACAPOCTPAHEHMA... (KPHONUTOZ0HH) 280
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290 Hacte Nl. OcHOBLI PErMOHANLHOW TAAPOrECNOIMK

2} Mep3abie ropHble nopoast ¢ TeMnepatypaM Hiwxe 0°C apngalor-
CH HERPOHULAeMbIME LTS CBODOAHDBIX MPABHTALMOHHLIX MOA3EM-
HBIX BOA {33 MCKMIOYEHHMEM KPHOTATHHHEIX) U MOTYT pacCcmar-
DPHUBATBLEA B KAYECTBE Kpuocerublx sodovropos. Tlonoxenue non-
3¢MHBIX BOd OTHOCHTENBHO TOIWW (BoaoynopHbx) MMIT on-
penenseT padidyHbie YCAOBHA WX (POPMUPOBAHUA, MTO CAYXKHT
OCHQROH AH K_I'[EICCHIEI)HKBHHM AOA3¢MHBIX BOA KPHOTHTOZOHBE,

3) pacnpocTpaHeHHe APaKTHYECKHW € MOBEPXHOCTH 3eMAH A0 TAy-
oun 200—300 M, a B psane cayyaces o 1000 M u Gonee nempo-
HHUASMbIX MEP3NTLIX MOpod ¢ TeMneparypaMi HUxe 0°C npupo-
JHUT K PEe3KUM H3MEHCHHAM [HAPOOHHAMHMECKHX, THIPOXHMH-
YECKHX M THAPOTEPMHUYECKHX VCIOBHH OPMUPOBAHMUA BCEX TM-
AOR MOAIEMHBIX BOJ, Oonpedensa raybokoe “KpHoreHHoe" npe-
0Opa30BaHHEe THAPOreonOrHYSCKHX CTPYKTYR. B CBS3M ¢ 3THM
apTe3HaHcKHe BacceifHbl, THAPOTeOIOMHYECKHE MACCHBbI H Apy-
r{¢ THNBI FrHAPOICOAOTHUCCKHX pafio:—ma B Mpelénax 30HE
crutowHore pacnpoctpaHeHuss MMIT 3HaYHTEABHOR MOLLHOCTH
AoMKHB paccMmarpusateca (H.H. PomaBoBckHil M ap.) B Ka-
uecTBe CrnelUMipHUeCKHX KPHOTHIPOTreONOrHYECKHX CTPYKTYpP
(KpHoapTe3MaHCKhe DacCeiHbl, KpPHOTMAPOreoaornYeckre Mac-
CHBbL! H ap.).

12.1. OCHOBHbBIE THNDI NOAIEMHBIX BO
odnactu pacnpocrpanenua MMII

MepBan knaccHdMKauna NOR3EMHBIX BOA 0OMACTH pacnpocTpa-
HeHuda MMIT 6eina npeanoxena B 1941 r. H.W. ToactHxuHbIM, KOTO-
pPbiM MO YCIGBHAM 3ancraHisd MOA3CMHBIX BOO OTHOCHTEMBHO TOMIWWH

J N T, T —_— e em DL dmie e e ae- [ . U U PR
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MHUOACTHEMED b TTIOPONE DbLITM BRIUCHCHM., AQUATEDLTIOINHME, ATEMNC-

Mep3IomHeie W nodmepzromusie TNOA3eMHBle BOAB. Bo Beex nocneayio-
iLMx KnaccHpuikaumax apeactasicana H.H. ToactnxuHa rnaBHBIM
00pazoM YTOUHATHCH M acTaausvpoBanuce. H.H. PomaHoBckuiil B
1966 r. npe1oxun NOAPAZACIATL MOA3ICMHbIC BOAbL B MHOTO/ETHE-
MEP3bIX TMOPOAAX HA NATb THMOB: HAAMEPIIOTHBHIE, MEKMEP3JIOTHLIE,
BHYTPHUMEP3AOTHDBIC, MOAMEP3/IOTHBLIE U BOAbL CKBO3HBIX TANHKOBbIX
30H. B HacTtoswee BpeMa HMMEHHO 3TO noapasgeneHue 0ObIYHO MC-
NONB3YETCs MPH XAPAKTEPHCTHKE THNOB NOI3EMHBIX BOI 06ACTH pac-
npocTpaHedus MMIL.

YcenoBua 3a0eraHusl epeyrciIeHHbIX THITOB NOM3EMHBIX BOA H WX
B3aUMOACHCTBHE C MHOTOJETHEMEP3IBLIMKA NOPOIAMH MOKA3aHbI HA
puc. 12.2,

Fnaea 12. Nopzemueie sofLl OBGNACTH PACNPOCTPAHEHMS. .. (KPHONUTOZ0HE) 201

Ez_alj}g

Puc. 12.2. Cxema 3aneraiua pasiHuHbX e OTHOWEHAI K MMIT THoB noasemMH bix
voa (no H H. Powaroscxomy, 19583). A — naamepsnothme poaw CTC; b — poa
CKBOJHOTO A8 BANLHO-PAaHAUHOHHOIO TAMMKA, B — HAUMCPINOTHLE BONBI NOA-
DICPHOLO HECKBOIHOIMO TANKKA: [ — BOAW CKBOIHOrC noOapycaoBoro Taavka, E —
MCAMEPNOTHRE BOAbIL K — MOIMCPINOTHBIE SO0bl HEKOHTAKTHPYIOLME Be3Hanop-
HBIE. 3 — NOIMEPINOTHLIE BOAKM HEKOHTAKTHPYIOIIME HanopHele, 1 — noamepinor-
HBIC BOJbI KOHTAKTUPVIOUIHE HANOPHBIC, K — HAanMepInOTHBE BOOL HECKBO3IKOLO
JOAACRANBHO-PALHAIIHOHHOMO TTHKA, [ — HIBepXeHHBIC TPelHHOBATEE NOpOAdbl;
2 — mebeHs u apecka: 3 — cyriuHKN; 4 — Necku, ranedluku. § — MHoronerHewmepi-
Able NOPOIbl M HX IPAHHUA, & — OOBOOHEHHOCTL TIOPQA NOCTOMHHAAA (d). NePHOIH-
yeckad (0], 7 — CTpeika — HANPABAEHME ABKACHHA NOMIEMHBIY BOO; § — nooocea
CTC {6y 1 CMC (g); ? — CKBAKUHB, CTPENKOR NOKAIAHA rIyOMHY nosiBNeHHA W
VOTAHORHWHEITHEOCA vnobaerHh MO @k HKY - RO
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Hadmepromuavimu, cornacHo onpencaeHuio H.HM. Toactnxuda, Ha-
3LIBAKOTCA MNOooZeMHBLIEe BOALI, 3A4TeCaOIIITe HAD TDJIUJ.EH MHOro1eTHE -
MEPINBIX Nopon, #ad ee gepxnen zpanuueir. Tlpu Hernybokom (10 10—
15 M) 3aneraHMHM MHOTOJETHEMEP3ALIX MAOPOA HX TOAWA SBASETCS
OOBLIMHO BOAOYIOPHbLIM OCHOBaHMEeM (NMOOOIUBOH) A1 HAAMEPITOTHBIX
pod. B coorsetcTBuH ¢ npeiactapneHusimi H.H. PomanoBckoro (1983)
B KAYECTBe OCHOBHbLIX NOATHIMOB HAAMEP3TOTHBIX BOJA JAOMKHBl pac-
CMATPHBATLCA BOALL cezonio-maroco caoa (CTC) M BOALI HecKeo3NbLX
marukos. Boabl CE30HHO-TANIOND 104 {CA0H CEe30HHOMO OTTAHBAHMA,
AeSTENRbHBLH CNOH W Ap.) GOpMUPYIOTCA B caMoOi BepxHEH, OTTAMBAK)-
WeH B JCTHUH NCPUOA YACTH paspes3a W CBA3AHDI, KaK Npasuao, ¢
PBIXNTBIMH YETBEPTHUHBLIMK OGPA30BAHMAMM PAZTHUHOIO TEHE3MCA H
coctasa. [1o ycnosusam 3aneraHusl oHM oOBPA3YIOT nepsslil OT NoBepx-
HOCTH MM Ce30HHO CYWECTBYIOWMA FOpH30OHT Ge3HANOPHbIX BOA

292 HacTe lll. OCHOBLI PErvOHARLHON rMAROreONoruK

TUNA rpyHTOBLIX. MowHoCcTE BonoHocHoro ropusonta CTC! B 3asucn-
MOCTH OT KAWMaTHUECKUX YCITOBWHA, penbeda, COCTaBa BOAOBMELLAK-
LM nopoa M ApyTHX QAKTOpOoB M3MeHsAeTces ot 0,1—0,5 M B CeBEPHEBIX
palioHax a0 2—3 M M Bomee B KOXKHBIX PalioHax pacnpocTpaHeHHs
MMIT. Bpems cyillecTBOBAHWS BONOHOCHORD FOPM3OHTA C CEBEpA Ha 1OF
TEPPHUTOPHU HIMEHAESTCH OT 2—3 10 10—11 mecauce & romy (PomaHos-
ckHid, 1983},

Ycnosus dopvupoBadug BoR CTC onpenensioTea YCNOBHSIMH HX
3aneraHuA. NuTanue noM3eMubiX BOA (B NCTHUH NEpHOa) NPOHCXOIHT
31 CHeT HHODWILTPAUMH ATMOC(EPHBIX 0CAIKOBR H KOHACHCAUWH BO-
asnero nmapa. Ilo aanwnwsm B.B. Kanmoukuua, B.E. Adanacenko,
N.T. PEHHH)KEI, BCJIMYMHBI KOHACHCAUHWOHHONO MUTAHMEA 33 AeTHUH
nepuod wiMenswrea or 20 oo 80 mm/roa, 4yto coctaenseT o 7—30%
OT CYMMAPHOA BeJMYMHbLE HX MUTAHHA. Pa3rpy3ka OCYLUECTBRASIETCH B
BHAS MANOAEOHUTHBIX HCTOYHUKOB, MHOFMOYHCIEHHbLIX BBICAYHBAHHH
WA PUABTPaUMER B rHApOrpadHMMECKYKY CETh. Jancras B CaMOil Bepx-
HEW uwacTH paspeida. noaseMHbe poabl CTC 00bIMHO HAaCcTONbKO TECHO
CRA3aHbI ¢ MOBEPXHOCTHLIMH BOAaMHM {03epa, 60A0TA, CKIOHOBbLIA TT0-
BEPXHOCTHBIA CTOK W Op.), 4TO “nepexoa” OJHOro BUAA BOAbl B IPYroH
OCYILLECTBAACTCA NPpaKTHYCCKH MOBCCMCCTHO.

MuHepanH3aUns ¥ XHMHYECKHI cocTaB noaseMHblx Boa CTC onpe-
JNERSIOTCS YCIOBUAMM HX 3&1€raHHA W TECHOH CEA3BID € aTMOC(EPHbI-
MH H MMOBCPXHOCTHEIMHM BOTAMIM. Kak APABHA0, 53TH BOALI XApPAKTEPHIY-
IOTCSL HU3KOH MUHepanusauueH (ot 10—I15 po 200—250 mr/a, pexe
bojee) H NPeHMYIIECTBEHHO THAPOKApOOHATHRIM COcTaBoM. B cnenu-
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duueckux yeaoBusixX GopMHPYIOTCS MANOMUHEPAAU3OBAHHbIE THAPO-
KAPOOHATHO-KPEMHHCTBIE BOABl, B KOTOPLIX OTHOCHTENBLHO BBICOKOS
conepxkaHue SiO, CBA3AHO, KAK NPaBHIIO, C OTCYTCTBHEM B T1OPOAAX
CTC KapDOHATHBLIX WAM CyabaTHbIX COSAWMHEHHH (pa3pe3 MpeacTaB-
neH Topdami WK TophOMUHEPANBHBIMW  O0PAZOBAHHAMU ¢ MaTbIM
COACPXKAHMEM KM OTCYTCTBMCM Kapbornaros) {cm. ra. 4). B peaom
nas soa CTC xapakTepHO OTHOCHTEABHO MOBBLILEHHOE CONSPXKAHHE
OPraHHYCCKHX BEILECTB M ra30B aTMOCHEPHOTO NpONCXOKIcHUS (N,
0,, CO,). )

Bonbt ¢ OTHOCHTeNbHO Oosee BHICOKOH MuHepanuzaumeil (2,0—
3,0 /71 v Bonee) cyapdaTHO-XAOPHAHOIO H XJ1OPHAHOIO COCTaBa B yC-
nopuax CTC moryt HulTh CRARAHK FTARHbLIM ODPA3OM ¢ YYACTKAMU
Pa3rpyvakK Oonee rNyOOKMX (MEXMEPIIOTHBLIX, TIOAMEPINOTHBIX) NoA-

i B ceasu ¢ OTHOCHTEABHO MAJOR ACIUHGCTHES H Ce30HHBIM XAPAKTEOM CY LIS -
cTROBAHUA Bousl CTC B pade Ciayvaes pacCMATPHBAKOTCH KAk “Bepxopoaka’. OTHAKO
HMOXQIA M3 ONPeICcasiiA (CM. TA. 7] 59TO HCBEPHO, Tak Kak BEPXO8Omxa opMupyeTca
B 30HE A3PEUIH BLIWC MOCTOAHHO CYLECTBYIOWET? YPOBHA MPYHTOBOTO ACGACGHOCHOTD
rOPH JOHTA.
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3eMHBIX BON; C 3/ HOBHANbBHO-AENOBUANbHBIMHA OTAGKEHHAMH, (DOPMH-
PYIOUIHMUCA HZ THNC-AHTHAPHTOBBLIX TOALAX MK 3ArMncoBaHHLIX
KapOOHaTHBIX AOpoAax; C Y4acTKAMH KOHTHHEHTAMBHOTO 3acoNeHMs
{Uentpanbbaa Axyrra, KxHoe 3abaiikanbe); ¢ OTNOXKEHHAMH COBpe-
MEHHbBIX H BEPAHEUSTBEPTHUHBLIX MOPCKHMX Teppac (nodepekbe CeBep-
HBIX MOPEH); a TAKXKE C YYACTKAMH WHTEHCHBHOID AHTPOINONEHHORQ
zarpa3Hedua eon CTC.

Heckeosnotmu maaukamit Ha3bIBAlOTCA, KAK MPaBUJIO, OTPAHHYEHHbIE
MO MJCIIAAH YHACTKH B Npedefiax TEPPUTOPHH C HEeCAVOOKHM {1—3 M)
CrAoWHbIM Janerannem MMIIL. Ha KOTODPBIX MOIEHOCTE TaablX (He-
NpOMEP3AaIOILKX) nopoa Gonblie (IHAYMUTENBHO GObLIE) MOWHOCTH
CNOH CE30OHHOMO MPOMEP3aHHA (OT MOBSPXHOCTH 3CMJAM A0 KPOBAW
MMIT)., Ha Takux y4acTKax B 3MMHHH MEPHOA NpOMEP3AET TONBKO
BCPXHHAS UYACTh pa3pe3a, a Huxe (20 kpoein MMIT) ropHele nopoasb
H colepXkallilecs B HUX NMOAEMHLIE BOABI MOCTOAHHO HIH B TEUEHME
AOCTATOUHO AAUTEABHBIX (MHOTOASTHHUX) TICPHONOB COXPAHSIOTCH B
TAAOM COCTOAHHH. TaKkMM 0DPAa3OM, HECKBO3HbBIE TATHKY NPEACTARIAOT
coBoi Kak Obl "H30MUPOBAHHBIE NOHWXKeHHA” noeepxHocTH MMIL,
(POpMHPOBAHHE KOTOPHIX ODBIYHO CBA3AHO C BOIACHCTBMEM MECTHbIX
OTENRAIIKX (PAKTOPOB (CM. pHC. 12.2).

Knaccuprkauua v noapobHaa XapakTepHCTHKA TAJMKOB, B TOM
YHCAE W HECKBO3HBIX, anBEﬂﬂHbl B pabote H.H. Pomanosckoro (1983).

M-~ Aowvacnemn. B T N R LL L B AT A AU RS TR e s e e omrm b A e s
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MM BbLIEAECHO CEML THIMOB TANUKOB. PATHALMOHHO-TEMNOBbLIE, THADO-
EHHbIE {MOABOAHO-TENAOBBIC), THAPOrCOEHHBIE (BOAHO-TENJIOBLIE),
[(NAUMANbHEIE, XHUMOTEHHEIZ, BYAKAHOINCHHEIE H TEXHOTEHHLIE.

o yCnoBUAM 3aleraHHA NOA3EMHbIE BOObl CyBa’spanbHbIX He-
CKBO3HBIX TAMHKOB ABNAKOTCA, KAK NPAaBHIAC, TPYHTOBLIMHM Ge3Hanop-
HbIMM: 1O XAPAKTEPY peKHMMa — TMOCTOAHHO (B TedyeHHe ATHTENbHOTO
BPEMEHH) CYLIECTBYIOWMMHY HETIPOMEP3AIOILEMMH KK YaCTHYHO ApPO-
mepsarowmmi (O.K, Manre, H.U. Toacruxnn, O.H. Toncruxun). B or-
JAeNbHBIX CMYYAIX MOLWHOCTE NOAPYCAOBBIX H NIOA03EPHbEX HECKBO3HBIX
TANHMKOB MOXET AOCTHUrATh 40—530 M M 6onee. [1ogzemMuble BOALI NOI-
PYCIOBLIX, MNOOOZCPHLIX H C}J’ﬁMH]JI-{HHbI?{ HeCKBO3IHBIX TATIHKOB Oﬁbl‘-lHU
00N1a03W0T HAMOPOM, BENHUYHHA KOTOPOro ONpeleaseTca NOMOKeHHeM
YPOBHS MOBEPXHOCTHLIX BOJ.

yﬂ‘ﬂﬂ&uﬂ HURYGHUST U pa33py3:cu nodzeMHBIX BOAO HECKBO3HBIX Ta M-
KOB, WX TMIPOIHWHAMHUYECKHI pexXuM, (POpMHPOBAHHME XHUMHMECKOTO
COCTaBa W MHHEPANH3aLHH ONPEeIenNsatTess THOOM {([0ATHOOM, KAac-
coM) Ttanuka. Ang cybadpaibHbIX TATHKOB OHH OMpeneIaiored rmab-
HbIM ODPA3OM YCIOBHAMHM GoOpMUMpOBaHHS aTMOCEepHOre MHTAHUA
{(HHDHABTPALMA, KOHACHCALIMA) M pa3rpy3koil B BHAS WCTOYHUKOR,
BBICAYMBAHMA, WCNApeHHa W TPAHCMHPALMH, PYCTOBOH Pas3rpy3KH B
MANTBIC BOAOTOKH U Np.; A9 CYOAKBAIEHBIX THNOB (MOAPYCIOBbIE, NO-

294 YacTe IN. OcHOoBLI PErMOHANLHOW TUBPOTrEONorun

AO3EPHLIE AP.) — YPOBEHHbLIM PEeXUMOM MNOBEPXHOCTHBIX BOI, Xapak-
TEPOM H3MEHEHHS pPACXOAOB MOCTOSHHBIX H BPEMEHHBIX RONOTOKOB,
PEKHMOM MPOMEPIAHHA NOBEPXHOCTHLIX BOA U ap.

B GOIBLINHCTBE CAYHAEB MIA HECKBO3HbIX TAAHKOB (KpoMme cyOoma-
PDHHHLIX, NOAO03EPHBIX B KOTJOBHMHAX COMEHBLIX 03¢p, HEKOTODLIX THITOB
XUMOreHHbIX H TeXHOTEHHbLIX} XapakTepHO (OpMHpPOBAHHE CTAOOME-
HEPAIH30BaHHBIX (00 200—300 Mr/n) noasemMHbix BOA THAPOKapOo-
HaTHOTre Kaabuueporo (Ca—Mg) cocrasa. CocTaB M MUHEDATH3A-
LH$l FIOA3EMHBIX BOA HE OTAHUAIOTCA NMPHHUHNKANbHO oT oo CTC M
NOBEPXHOCTHRIX BOA TeppHTOpuH. HMCKIwUYeHHE MOTYT COCTABAATH
VYACTKH Pa3Epy3KH MHHEPAAM3OBAHHBIX MEKMEP3NOTHLIX BOA, Tpe-
LUHMHHO-KAPCTOBLle BOAbl CYAbhATHLIX TTOPO/L, YYACTKH MHTEHCHBHOO
AHTPONOTEHHOTO 3arpA3HeHUs v Ap. B KormnoBuHAaX nepeMep3amLinX
H NMEPECHIXAIOILINX O3Ep M TIOA ATACAMH B PE3YALTATE NPOLSCCOB KpHo-
reHHOH MeTaMOpPH3aLHK (KOHUEHTPHPOBAHKA} MOryT ObiThb pacnpocT-
paHEHbl MPCHMYLCCTBEHHO XNOPHAHDBIE BOAL ¢ MHHCPATH3AUMCH A0
20 r/n v donee {AdaHacenko, 2000).

B wxHBIX pailonax pacrnipoctpaHeHus MMIT npu oTHOCHTENBHO
Bonce rnybokom (10 10—15 M v Boec) 3an¢raHun HX KPOBIW B BEPX-
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Hell uacTd paspesa (Boitge xposad MMI1) oObuHO dopMUpyETCA
“HOPMAaAbHbBIA" MOCTOAHHO CYUIECTBYIOWHIT TOPH3OHT [PYHTOBBIX BOI,
ana koroporo kKporaga MM seadetes nuxnum soaoyvnopom. [o ye-
AOBUAM 3ANETAHUA OTHOCHTEABLHO TonwH MMI1 noazeMmHbIe BoObl
AAHHOFO TOPH30OHTA TAKXKE ABNANOTCH HAOMEPIAOMHbIMY, OAHAKO YCNO-
BHA HX PAacripoCcTpaHCHH:A H I'H.ELDD,EI.HHE’IMHHECKHH PeKHM CYLISCTBSH-
HO oTanuvaoTeH oT Bod CTC u BOA HECKBO3HBIX TanMKoB. B 3aBucu-
MOCTH OT COOTHOLUEHHS FIYGUHH 3aneraHusl YpoBHS FPYHTOBbIX BOA
H MOUWHOCTH CJ0OH CeIOHHOD MPpOMepIaHHA rpYHTOBERIC BOALI 3TOTO
THUMA MOEYT ObITb 4@CMmusHo RPOMEP3UOMUMY UAN HERPOMEDIAIONUMU
(Q.K. Nanre. H.H. Toncruxun, O.H, TorctHxHH).

Mpu 3aneranun kpoean MMI ua ryGunax [00—-200 M 1 Gonee
(penvikToBble ToAuH MMI1) mom3emHble BOOB BepXHell YaCTH pa3pesa
MO YCNOBHSM 3QICTAHUS TaKxke SBIAITCA HAAMep3AoTHLEIMH, OaHako
B 3TOM CAydag rdaporeonoruueckKuit paipes Haa BepxHed rpaHuuei
MMIT MoxeT BKIQUATL HE TOAbBKO CPYHTOBbIE, HO M 3A/METAKLLIHE
HHXKE HAMNOPHBIE BOAOHOCHbIE TOPH3QHTHI.

Pescin HAAMEPINOTHLIX MOA3EMHLEIX BOA OMPCISNHeTCd MX OTHOCH-
TEJABHO HErNYDOKMM 3aleraHMeM M TeCHON CBA3bIY ¢ MOBEPXHOCTHbLIMM
podaMu. Aast soa CTC OH B petlalolled cTeneHH onpeaeisieTcsl pexu-
MOM OPOMEP3AHHA H OTTAHBAHMWA TOpHLIX Nopold. B netditit nepuon
(CyLIECTBOBAHHE COOCTBEHHO BogoHocHOro ropvioHTa CTC) H3MeHe-
HHS YPOBHA MNOA3EMHBIX BOA B LIENOM HE3HAYHTENbHBI B CBSI3H ¢ MANbI-

Mnaea 12. Nop3emHbie BOAL! OONACTH PACNPOCTRAHEHHA... (KPMONKTO30HE) 295

MH TAYOMHAMH 3AN€TaHHST, KoAedaHna TeMnepaTyp CBA3AHbL! I1aBHBIM
00pa3oM ¢ BOIACHCTBHEM KAMMaTHYeCKWX (PakTopoB. CneuMdruecKo
OCOOCHHOCTLID THAPOIHHAMHYECKOTO PECKUMA HAAMEPINOTHBIX BOA
(Bonbl CTC H 4acTUYHO NPOMEP3AIWHX HECKBOIHBLIX TANMKOR) ARAMI-
eT¢sl QOPMHPOBAHUE Kpuoeernoeo nanopa. T1poMepsaHHe BOAOHOCHOTO
FOPH30HTA € NOBEPXHOCTH 3CMJM NMPHMBOOMT K YBEAHUSHWUK) OOBEMA
(TRepaoi ¢razkl N0 CPABHEHHIO C XWIKOH). [IpH OTCYTCTRMEH yCAOBUIA
ana (GopMHPOBAHHA OTTOKA NOA3EMHLIX BOA (BOACOOMEH ¢ NOBEPX-
HOCTLIO 3ATPYAHEH B CBS3H C NPOMEP3AaHHEM MOYBEHHOIO CNOA) YBEIH-
YMBACTCH AARIEHWUE B HETIPOMEP3WEN YACTH BOAOHOCHOID [OPUIOHTA.
3T0 B CBOIO OMEpeAb OOYC/IOBIMBACT OTHOCHTENbHBIA NOABEM YPOR-
HEA NMOA3CMHBIX BOA (MPH HADNKIAEHUKW B CKBAXKHHAX H KOJOAUAaX),
He CBA3AHHBI B AAHHOM CAYYAe ¢ NMONOAHeHHEeM 3anacos {MHTAHHEM)
NOZ3EMHBIX BOJ U (POPMHPOBAHHE DYIPOB NYYSHHMH [PH OTXKATHU
NONIEMHbLIX BOA K YUMacTKaM, MPOMEPICWNMM B TONEE NO3OHHE CPOKH
(Obiee Mep3notoeeaeHue, 1981, 1 ap.). Cneunduueckoi (kpuoreH-
HOM) 0COOEHHOCTLI THIPOAMHAMMYECKOTD PEAKUMA YYACTKOB Cyb-
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu... 310/464
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A3pATbHOK Pa3sTPY3KH HAAMEPINOTHBIX (TAKXKE MEXK- M MOAMEP3INOT-
HbiX) BOA ABAAETCH BOIMOKHOE YBelHUYeHUe AeOMTOB MCTOMHHKOR B
AepyHol oceHhe-3uMHero rpomepzaHus CTC. Tpu npomepsanuu ¢
NOBEPXHOCTH 3EMAN B 3TOM CAYYAC HACTMUHO MPOMEN3AOT W YUACTKH
BbIXONA NOM3EMHLIX BOA (MENKME HCTOYHHMKH. BLICAYMBAHMA W T.0.),
YTO B OMNPEICACHHBIX YCAOBHAX BBIZbIBACT BPEMEHHOE YBEIMYSHHE AE-
OHTOB Ha OCHOBHBIX YY4ACTKAX PA3PY3IKH NOAIEMHbIX BOA,

[Mox3emMHbIC BOMBLI ckGoFHBbIX Maaukoe. CKBOIHBIMH HA3BIBAKOTCS Ta-
JHKH H TATHKOBBbIE (TAMble) 30Hbl, “MPOoHU3bIBaOLLAE " {IPOPLIBAKY-
WHE} BCKO TOALLEY MHOTORETHEMEP3AbIX NOPOA OT MX KPOBAM 40 NO-
aowee (PomaHosckuil, 1983). PasMepsl Takux TAIMKOB U TabIX 30H,

, MX KOK(PUIVPAUKy B TUTAHE W PA3PE3e MOTYT CYLUIECTBEHHO PAlTHYATLCA
H WU3MEHAIOTCH OT KPYDHBIX “CHUBAIOWMXCH T TANbIX YHACTKOB W A0-
Wanei B pafioHax pacnpoCcTpaHeHHA OCTPORHEIX W AIPePbIBUCTHIX Mep3-
AbIX TOALL A0 Y3KUX Wefiell, KAaHANOR, XHA U Apyrux ¢opM B palioHax
CHAQHIAOZO PACTIPOCTPAHEHWA MoWwHbIX Toaw MMIT (cm. puc. 12.2).

Mo TeMmnepaTypHOMY peXUMY NOA3eMHBLIE BOABLI CKBO3HLIX TalH-
KOB MOAPA3NENaoTesa Ha “Tenawle” ¢ TeMmmnepaTypaMH Bollle 0°C M
“XONOAHBIET Kpagedaureie, COXPAHAIOWMECT B KHIKOM COCTOAHMY
(mpu #< 0°C) B CBAIM C UX OTHOCUTEALHO BBICOKOH MHHepanH3aLlMe.

Tunbl, OOATUNLL M KJACCEI CKBO3HBIX TAAMKOB M TaablX 30H aHa-
JOTHUHBbI paccMOTpcHHbIM Bbilkie { Pomanopcknit, 1983). B ycnopusx
obnactt pacnpocTpaHeHHA MMI, ocobeHHo npH wMx crarowunom pac-
MPOCTPAHEHHUH, CKBOJHbIE TANTMKK W TAILIC 30Hbl ABASIOTCA BaxXHEit-
LM THUAPOreONCerHYeCrKHM C]}ﬂﬁ"mpom} odecneyHBaOtHM B COBPEMECH-

206 Yacte Ill. OcHOBLI pErMOHANBHON rMAPOTEONOrin

HbIX YCACBWAX FTMAPOAHHAMMUSCKOS BIAWMOASHCTBHE, A TakKe Mpollec-
Chl TEMAO- H MACCOODMEHA MEXIY MOBEPXHOCTHBIMM Had-, MEXK- M
MOAMEP3ITOTHLIMKH ANOA3EMHBLIMKH BOAAMHM,

C TOUKH 3peHHd YCIOBMH (POPMUPOBAHKS COBPEMEHHOW CTPYETYDLI
ROTOKOB NOA3EMHbBIX BOJ B pailoHax pazidyHoro tuna (oM. ra. 10, 11}
H B3aHMOICHCTBHA MEK- H MOAMEP3INOTHEIX MNMOA3CMHBIX BOI ¢ MOBEPX-
HOCTHLIMM H HAAMEP3IIOTHRIMH BOAAMM NPUHUMANAJIBHO BAaXHBIM S1B-
JAETCA A0APE3RENEHHWE (KBO3HLIX TAAHKOB Ha BOLOIMOIAOLLAOLIHE
(VUACTKH HHCXOLFLICTO “NMOBEPXHOCTHOMO ™ MHTaAHMA) W “BOAOBbIBO-
aauiKe”, ¢ KOTOPBIMU CBA3AHA B OOMIEM CAVYAE g0CX00RUAR PA3PVIKA
nomsemHelx Boad (H.H. Pomanorckuit, C.M. @ornHes w ap.). TlepBble
OTHOCATCS K TAK HA3BIBAEMOMY KAACCy HH(PMUALTPALUHOHHBLIX (MHDU0-
ALIMOHHBIX) CKBOBHbIX Taaukop (PomaHosckuit, 1983), kotoprle 0o
(pakTOpaM, OKA3bIBAIOILIHM OTETLIAWILES BO3ACHCTBHE {THN TagHKa),

MOIYT ObITh paziHuHbIMHY. HanGonee LWHPOKO paACITPOCTPAHEHHBIMH,
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OCODEHHO B pafioHAaX OCTPOBHOMG W NPEpbIBHCTOrO PACNPOCTPAHEHHA
MMII. asnawTca wndursmpayuontsie CKBO3HbIE TATHKH pagHALMOH-
HO-TENAOBOIO THIMA (PALIHAUMOHKHBIA M LOALEBAIbHO-PAANAUHOHHbIH
ACATHANDBI), TIDHYPOUEHHBIE K OTHOCHTENBHO NOBLILUEHHBIM YYACT-
KAM TEPPHTOPHH (LUEHTPATBHBLIE VHACTKH M CKIQOHBl MCAKLYPEUHDIX
MPOCTPAHCTE, BbICOKHE TEPPACHl KPYIHBLIX Pe4HbIX 40K H ap.). Hh-
TEHCHBHOCTb MHTAHHA MOO3EMHbIX BOA B 3TOM CAYYAC OMPEACASIETCA
pA3MEPAMKH TAbLIX YYARCTKOB, XAPaKTEPOM YEIAXKHEHHA [MOBEPXHOCTH
3CMOHM B NEpHOO OTCNTCTRHA CNOA CC30HHOIO NMpOoMEp3aHdAa, BCIHYH-
HAMM W XAPAKTEPOM pacnpeleneHus (pUABTPALMOHHBIX TTAPAMETPOB
paspesa, a TakXKe COOTHOWIECHHEM [PANMEHTOR BEPTHKAALHOR HHCXO-
JAUEH PpHAbTpauMu (cM, ra. d).

Llupokoe pacnpocTpaHeHHE NPW pa3IAYHOM XapakTtepe pa3BHTHSA
H MOWHOCTH MMIT uMeloT Takxe MHOWIBTPALMOHHBIE TAJUKH end-
pocerHoco THNA (II0A03CPHBIA, NMOAPYC/IOBOH, NOWMCHHbLIA MOOTHIIDbI},
ONHAKO B 3TOM CRy4Yae YCNoBWS (HAMpasicHWE) B3aHMOASHCTBUA T10-
BEPXHOCTHBIX M NMOAIEMHBIX BOA ONPEAECNATCS COOTHOIEHUEM MX
YPOBHEH M MIMEHEHUAMH 3TOr0 COOTHOWEHHA B PA3IHYHLIC CE30HLL
roaa. Mexoas M3 obMx ocobeHHOCTeH BIAMMOACHCTBHA MOBEPXHOCT-
HbIX W OQI3¢MHBIX B0, XOPOIMO H3YYEHHBIX B PAHOHAX ¢ OTCYTCTBHEM
MMIT (em. . 5, 7)), MOKHO NPeInoONaraTe, 1T0 HHPUALTPALMOHHEE
CKBO3HbBIC TAIMKH THAPOLEHHOIC THNA JOMXKHB ObITh XaApAKTEPHb
rAagHbIM 00pa3oM ANg CAaboBpeIaHHbIX PeYHBIX A0AHH MAH O3epPHBX
KOTNOBHH C OTHOCHTEILHO BLICOKHMH (11 AaHHOIO paioHa) OTMeTKA-
MU YPOBHCH TIOBEPXHOCTHBIX BOA {BepXoBbst MHApOrpadyMUECKOil ceTH,
BOAOPA3IERbHbLIE O3EPA, BPEMEHHbBIE BOAOTOKH Hi CKIOHAX MEXKIYypeu-
HEIX TTPOCTPAHCTE WIH MOBEPXHOCTH BLICOKHUX Teppac W T.1.), a Takike

Fnaea 12. NonzeMHble BOALI OGNACTH PACNPOCTPAHEHNS... (KPHOAWTO30HE) 207

LTA YYacTKOB ¢ opMUpOBAHHEM BHYTPHOacCceHHOBOTO Mepepacnpe-
defleHus1 peuHoro ¢Toka. B 1o e BpeMA KpyrnHbie TyOOKOBpPE3aHHLIE
1oauHbl pek 1—II nopsika U rayboKHe O3epHBIE KOTAOBUHBL C “HM3-
KHM” MOMOXKEeHHEM YPOBHS MOBEPXHOCTHBIX BOA SBAAIOTCA TIPEHMY-
IWECTEEHHO YYACTKAMMH BOCXOAAWIEH pa3TPy3KH NOA3EMHBLIX BOMO, B
CBA3M C YEM 371eChb B OCHOBHOM (POPMMPYIOTCA CKBO3HbIE TANTHKH Hi-
nopHo-guaempauuoniioco Knacca (Posanosekuii, 1983). B ycnoBuax
pacnopoctpaHeHus MMIT cxeMbl COOTHOLIEHHS YPOBHEH NOBEPXHOCT-
HbIX W MOA3EMHbLIX BOA B ONPeACNCHHBIX YCIOBUSIX MOTYT ObITh Ooaee
CIIOAHBIMM.

CKBO3HbIC TATHKHY C BOCXOAALIECH cyOBepTHKAAbHOM (dHAbTPaUHEH
{(pA3rpYy3KOH} HAMOPHbIX MEXK~ I [OIMEPINOTHEIX NOI3EMHBIX BOA OT-

nE [
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HOCATCA H.H. FOMAaHCBCKHM K KNACCY HAAOPHO-DUALRIPOITTOHHBIX.

CKBO3HHIE TATUKH 3TOTO KJACCA BbUIEAEHDI BO BCEX pacCMaTpHBaeMbIX
THRAX H AOATHNAX TATHMKOBR. OIHAKO Hanbonee WHPOKO pacnpocTpa-
HEHHBIMH H CYUICCTBESHHEBIMHK O TOYUKH 3pEHHUA NMpOoULCCOB pelHOHANB-
HOH AMHAMUKH MEX- M TIOIMEP3INOTHLIX BOIL, HECOMHEHHO, ABRAKTCSH
CKBO3HBIE TATHKH TMAPOTEHHOTO H FMAPOreOreHHOro THNOB, 4 TAKXKE
cmetNdUIecKUi THIT “@VIKaHOeHAMY TAAUMKOR. 00pa3OoBaHHMEe KOTO-
PhIX Yallle BCEro CBA3AHO € BOCXOOALLEH PA3rpy3KOH HAflOpHbIX Tep-
MAJIbHBIX BOA (ODTACTH COBPEMEHHOIO BYJIKAHHU3MA),

B OTAIHYHe OT TAIHKOB 11HCb[»1.IThT|JﬂL[HDHHD["D Knacca, € KOTOPEIMH
CBA3aHbE NMPEeHMYLLECTBEHHO MNPECHBIE NOAEMHBIE BOAL THAPOKAPOO-
HATHOrO KalbUMeBOro {Ca—Mg u ap.) CoCTapa (HCKANYEHHME MOCYT
COCTARNATE TAIMKH, (DOPMHPYIOILHECS NOA CONEHbIMH O3EpPaMH HIH CO-
JACHYAKAMM, W CNEUM(PHIECKHE TEXHOTEHHbIE TATHKH), €O CKBO3HbLIMHM
TANHMKAMH HanoOpHO-PUILTPALMOHHOMO KMacca MOTYT ObITh TIOTCHLEM -
ANLHO CBA3AHbLI NOA3EMHbBIE BOMLI NIOOOTO COCTABA U MUHEPAIH3A1IM .
Mcxoas W3 3aKOHOMEPHOCTEH #3MEHEHHA COCTABE H MMHEpPATH3aLHH
MOA3IEMHBLIX BOA, HAUDONEE NOMHO H3YYEHHBIX B palOHax ¢ OTCYTCT-
seM MMII, co ckBO3HbIMY HANOPHO-DUABLTPALIMOHHBIMH TAAHKAMM
CYOMapHMHHOrQ, AOJ3CTYAPUEBOTO, NOAPYCIOBOrO (B KPYNMHBIX PCUHLIX
AONKHEX NNATPOPMEHHEIX TEPPHTOPHIA C MOWHBLIMH TonwamMu MMIT)
NOATHITOB AOMAHA ObITh CBA3aHA FAaBHLIM O0pasoM Da3rpy3ka Xio-
praAHBIX HaTpHesbiX (SO,—Cl, Ca—Na n ap.) MHHEPANH30BAHHBIX
BOIN H PacconoB. B 3THX YCNOBHAX BO3MOXHO LUWPOKOE PAcipOcTpaHe-
HHE CKBO3ZHbBIX TAMHKOB ¢ CyOBEPTHKAABHON BOCXOOALLEH pa3rpy3KoMr
XONOOHBIX (KPHOTAMIHHHbBIX) NOA3eMHBIX BoA. HMmewolnnecs dakTuie-
CKHE JaHHbIE CBAICTCNBCTRYIOT O TOM, HMTO B pAle padoHOB (HanpuMep,
B BocTtouHOH CHOMpH) pa3rpy3ka MHHEPANH3IOBAHHBIX KPHOTATHHHBIX
BOA M PacCOAOB, CBSI3aHHAA CO CKBO3HBIMU HATIOPHO-DHABTPALIMOH-
HBIMH TaAHKamMK, PUKCHPYETCA LOCTATOYHO YacTo.

208 Yacte M. OcHOBBI pErMOHanLHOR FMAPOrecNorMm

XHDHKTEprIMH MNposBJeHHAMHK ., CBA2AHHEIMK ¢ YHACTKAMH paz-
FPY3KH MOA3EMHbLIX BOA MO TATHKAM HaNOpHO-(PUALTPALHOHHOIC H
IPYTHX THNOB, ARAATCA noastqoli U ragzedu'. Hosvimegmu HA3bIBAIOTCA
HE 3aMeplllMe B 3MMH Ml nepyon (CBODOIHBIE OT J'lhﬂ,a) YUACTKH pyveen
Pek WKW NOBCPXHOCTH O3CP, CBA3AHHEIC QObIMHO ¢ OTSMASIOWUM BO3-
NEHCTBHEM COCPEAOTOYEHHbIX CYDaKBANbHBLIX BLIXOAOB MNOM3eMHbBEX BOI.
Pﬂ3Mprl I'ID.I'[I:.IHEH._. ABMAKIUIKMXCH B DNAHHOM Caydae HHAWMKATOpaMH
MECT PYCJOBOH WIHM O3epHOM Pasrpy3kH B 3UMHHIA NEPHOA, WIMEHSIOT-
CH OT HeCKOJIbBKHX KBAOIPATHLIX METPOB A0 YYACTKOB PYCET MPOTAXKCH-
HOCTLKY B HECKOMBKO KHNGMETPOR IMPpH HAAMYMH Kp}’l’lHDﬂEﬁHTHHX

https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu...  313/464



09.08.2022, 12:39 vsevolozhskiy_v_a_osnovy_gidrogeologii_compressed.pdf

BbIXOA0B MMOA3ICMHLIX BOA.

Haaedu nipeacTaBnhaoT CO00H JIeAAHbIC Tena MAOCKOH GqopMbl, 00-
pasyiolINecs B 3UMHHH MEPHON Ha MOBEPXHOCTH 38MAM WAKW Jhia B
CBAZH C H3NHAHHAMH NMOA3EMHBIX, PSUHBIX, O3ePHBIX, MOPCKHX HIH
TEXHOreHHbIX BoA. TIpuyrHbl M yCnoBHA O0GpasoBaHWs HaleacH, X
XapaKTEPHCTUKH W dOpMUpOBaHHEe NoapoOHO paceMmoTrpeHbl H.H. Po-
MAHOBCKKMM (1983).

Bansanue pasrpysky noa3eMublX BoA HA (GopMHPOBAHME HANENEH B
3ABHCHMOCTH OT €€ THIMOB H PACOPEeIeNeHHS BENHMHH MOXKET ObITh
pasmHuHbiM. (DOpMHPOBaHHE HATEAH MOXET OHITH HENOCPEACTBEHHO
CBAZAHO ¢ KOHKPETHLIM BbIXGAO0M NMOA3eMHBIX BOO B BMAC HCTOYHHER,
FPYNrbl HCTOUHHKORB, YYaCTKA € pacepelOTOMeHHOH pajlrpyikKoH [moa-
3¢MHBIX BOR H T.1. Pexkum hopMUpOBAHHA (POCTa) HajdeAW W e¢ pas-
MEPEL ONREIcnAKTCA B 3TOM YA PCHRHMOM ﬂﬁﬁlﬂ"ﬂ CCTCCTBCHHOID
BONONPOABASHHA H CYMMapHbIM O00bEMOM pa3rpy3kH 3a Bpems dop-
MUPOBAHHA Hajlean. Hanuuue Haneael 3Tore THna MAK cneuuduue-
CRKOIY HATEIHONO ﬂaHJlLL[HCI)Ta ABJNACTCH MOKA3aTe/IeM CYLHeCTBOBAHKA
VYACTKOB PANPY3KA NOAEMHBIX BOA, 4 BEJIHYHHBI CYMMAapHOI pa3-
TPY3KH (CpeaHEe 3HAuYeHHe 32 neprod pOpMHPOBAHHA HaNeAH) MOIYT

7
ObITh MPUDANIMTEABLHO OUEHEHBE Yepes obbeM HalenH g = e e g —
t

cpeaHee cyMMapHoe 3HaueHue mebuTta, M3/cyT, ¥V — olbeM Hanead B

nepecdeTe Ha 00beM KKMAKOH Paibl, A7 — BpeMA (QOPMUPOBAHMA Ha-
neav. PopMUpoRaHKE HaTeaeil 3TOre THNA HauboAes XapakTepHo AN
PAHOHOB PACNPOCTPAHEHHA BbLICOKOMPOHHUAEMbIX OTJA0XKEHHH (HH-
TEHCHBHO-TPELUMHOBATBLIE M 3AKAPCTOBAHHLIE NOPOAbl, KpYNHOO0A0-

' NMonbiHbd W HANEOH Kax ABAZHHE, CONYTCTBYIOWES PA3MPY3KC NOXIEMHBIX BOd,
XAPAKTEPHLL AN3 pAROHOE C OTPHUATENLHBIMKY TEMOEPITYPAMH B 3HUMHHH NepHon W
BHe obOnacTH pacnpocTpaneHHa MM Oanakoe B ycaoBHAx 3Tol o0NacTH B CBA3N ©
ApodoiAHTCILHOCTRY 3EMHCTD NCPHOUR, HEAHYHCM HH3IKHX TCMIECpaTyp, JOKkankia-
LHHEHA (COCPENOTOMCHHBIE BbIXOMbI) PAINPYIKH MOA3EMHBIX BOL MO 30HAM TATHKOB TH
MR HHA BLIPAACHNB Bonee PEERO.

Mraea 12. Nogzemubie BOALI OBNACTH PACNPOCTPAHSHUA. .. (KPHOMMTO30HL) 200

MOUYHBIC OTAOAREHHA MCKIOPHEIX BIMTAAHH H ﬂp.}, C KOTOPbIMH CBHA3dHbI
MHOMYHCACHHEIE, B TOM YKHCAE KpFﬂHOﬂeﬁMTHble, BhixOObl TOA3CM-
HBIX BOA.
B npyrux cnyyasx GopMyUpOBAHHE HANEASH MOXKET ObiThb CBA3AHO ¢
NpopbIBAMH MOL3EeMHBIX BOD HA MOBEPXHOCTL 8MAM NPH HX NpoMep-
saHni B CTC. Kak Obi10 YKa3aHo BeIWE, NPOLRCC NMPOMEP3aHHA NpPH-
BOIOMT K (prM HPOBAHHIO H30bLITOYHBLEX MAACTOBbLIX TABJICHHK. B CBA3H
£ YeM HA OCNADNEHHBIX YUYACTKAX TMPOUCXOAAT NPOPbIBB MOA3EMHbIX
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu... 314/464
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BOA M M3AUBR HX HA MOBEPXHOCTH 3CMAM ¢ (POPMUPOBAHHEM HAMCAM.
B npouecce nocnenosareibHoro npomepsadua CTC nolobreie Nnpopsi-
Bbl BOOBI HA MOBEPXHOCTb MOTYT NMPOHCXOAWTH MHOTMOKPATHO B OOHOM
HAH B PA3NHYHBIX MECTAX, YTO TIPHBOIHT K dJOPMHpOBHHMlD CMOHCTLIX
nendHbIX TEA M HaneaHbiXx OvrpoB. [lpy BHeapeHHH “OTXKUMANOLLMX-
CA” BOO WIH MOA3EMHBLIX BOA, PAsTPYHKAOWKMXCH 0O TATHKAM, MEXIY
NOBEPXHOCTLIO MHOTOASTHEMEPIIOH TOMIN H NPOMEpP3LIel 4acTbio
CTC DopMHUPYIOTCS NOA3CMHBIC HAJCIHLIE TENA W T2K Ha3LIBAEMBIC
audpoaaikoaumst (Pomanoeekui, 1983},

KpynHbie Hanean 4acTo OOPA3YIOTCS B PeYHLIX AOAHHAX B CBA3K C
NpOMepP3aHHEM HA OTAEAbHBIX Y4acTKax pycel pek W pvuber. [MoBepx-
HOCTHbIE BOAbl, (POPMUPYIOLIWE PYCAOBOH CTOK, BCTpeuas NSIAAHVIO
MepeMBMKY (MPOMEP3IUHHA vHacTOK PYCAd), MINMBAKOTCA HA MOBEPX-
HOCTb KW, pPacMpOCTPaHAACE MO MOBEPXHOCTH NbAa W MOiiMe peyHoMN
NOJHHDBI, O0pa3vIOT HAICAHbIE TeNa Pa3THYHOR HOPMBI K pPa3MepoB.
B oTauuHe oT Haneael, Henoc¢peACTBeHHO CBAAHHLIX € YHACTKamMH
PA3IPY3KM NOA3eMHbIX BOA, HAMEAM YKa3aHHOTO THMAA OTHOCATCH
H.H. POMaHOBCKHM K TAK Ha3bIBACMbIM 2udpo2ehibiM, (POPMHUPYIO-
LIMMCA 34 CHET MIBMTHBA H NpoMep3aHHA NOBSPXHOCTHDLIX BD,[[I, OﬂHaKO
npoMep3aHne PeKk ¥ pyuybeB W 0o0pa3oBaHHe HaNeaciH MPOUCKOIAT B
Mnepuoa, KOTAa Bech PYCNOBOH CTOK (PopMUpYeTCd TAXKe 34 CYeT pas-
MPY3IKH NDOAZCMHEIX BOA, NMOCKObEY cODCTBEHHO NOBCPXHOCTHOS MH-
TaHMe peK (KHIKHE aTMOC(epHbIe OCaNKi, CKIOHOBbIH CTOK W Ap.)
B paitonax pacnpoctpadcHuss MMIT B 3MMHMIE neproa OTCYTCTBYET.
B otnnuxe oT nanenel. HeNOCPEACTBEHHO CRA3AHHBIX C YYaCTKaMH
PA3rPV3IKH MOA3EMHBIX BOA, Haledb TAKONO THMA aKKYMYAUPVET MOI-
3eMHbIE BOJbl, PAZrpY3Ka KOTOPHIX NPOMCXOAHT PACCPSACTOUEHHO B npe-
genax Beel maowaan eoaocbopa, pacnoloxkeHHod Bbliwe Mecta dop-
MHUPOBAHWA HANEIHW (MExIY ABYMS HAMEOHbLIMM ydacTkamHu M T.1.). 1 B
3TOM Cy4a¢ o0beM HaAeAH AaeT NpeacTaBIeHHE O CYMMApPHOH Beu-
YHHE pazrpy3kH NOA3EMHEIX BOA B Npeleiax Nnacliain soaocbopa, ee

' Yenopua GopMHpOBAHNA FHAPOICHHBIX HANENEi ApYToro THNA (03epHble, MOp-
CKHE W Ap.} 30eCh He PaCCMATPHRAKTCH.

300 Yacrb lll. OcHOBLI PErMOHANLHON TMAPOreOnorun

CPEAHUX 3HAUMCHUAX 3a BpemMsl PopMHpOoBaHMA Haneau W T.4. (ToncTu-
xHH, 1974; Cokonor 1975, 1 ap.). OaHako B 3TOM clyyae MeCTO 110-
A0KEHHA HAMCIH HC ABRNASTCA TNMOKA3ATCIeM YYMACTKA pairpyi3kH MMod-
30MHbIX BOJ.

B 3aBUCHMOCTH OT TMAPOredNOrHUeCcKHX YCAOBHIH TEPPHTOPHM,

CYMMADHBIX Ae0HTOB DASTDVIKH H THIIA HAAeAeH HX PasMEDLI H3MEHSA-
https://docviewer.yandex.uz/view/614562484/?page=11&*=ge%2BINxhPpLaz0VxTGXP21e2vOb97InVybCI6Imh0dHBzOi8vZ2VvbC5tc3Uu... 315/464



09.08.2022, 12:39 vsevolozhskiy_v_a_oshovy_ g|drogeolog|| compressed pdf

- 2 [ [

I0TCA B =:pe3Bbl'~{aHH0 LLIHPOKKX MPeacax. MGLL[HOCTb HANIEIHOro
b2 MIMEHSIETCH OT HECKOAbKHX IECATKOB CAHTHUMETPOB 10 7—10 m;
UIoWAaan Haneneil — oT HECKONBKHX MeTpoB A0 50-—80 km?; obrembl
AbJa — COOTBETCTBEHHO OT HECKOJBKHX METPOB AC JCCSTKOB MWJ-
JWCHOB KyDometpos. Tak, o0bem camoit KpynHol bonbluoid Mow-
CKOM Hanen B Oacceitve p. MHIMMHpKH BoCcTMraeTr B OTACABHBIE TOAB
200 o m* (H.U. Tonctuxwu, O.H. Toactuxuu). MHOMHe KpynHbie
HAnNeAH CEBEPHBIX H BbBICOKOTOPHBIX pPAaHOHOB 0DJacTH pacnpocTpa-
HeHsds MMI1 He ycnegarOT pacTagTh B TeueHMe NeTHero nepvona |
CYUIECTBYIOT Kak suocoiemnue Haneau { PomaHoBCckHi, 1983).

MedcmepzromKueie 8 GHYMPUMEPIAOMALIC NOA3CMHbBIC BOAR. Medx-
MELIAMMH LML HAZBIBAKOTCA NOI3EMHEBIC BOALI, CBH3IAHHEBIC C BOMOHOC-
HbIMH CAOAMH, 30HAMH TPEUIHHOBATOCTH HAKH 34KAPCTOBAHHOCTH
M T.A., OTPpaHHYEHHbIMH (YCJOBHO) CBEPXY H CHW3Y Tostamu MMIL
Dopmbl ROHTAKTA OOBOAHEHHEIX CI0EB U 30H MOTYT GbITH AOCTATOUHO
COXKHEIMEL, HO BO BCEX CRYHAsAX MEXKMEP3MOTHBIE BOAbI HMEHOT MMapas-
JIMHECKYH) CBSI3b € HAAMEPINOTHLIMKW WKW NOAMEP3AOTHLIMM MOI3EM-
HbIMH BOAAMI, T.€. 00PAIYVIOT ¢ HUMM 0uHyi0 BOTOHOCHYIO) CHCTEMY.

Bruympumepiiomuomy HA3BIBAKOTCA 1MOA3EMHbIE BOALL, 3dNeralQliune
H304UPOBAHHO BHYTDHU TOALLH MHOMOASTHEMEPINLIX MOPOA (YYACTKH
CITOER, NHH3bI, AOKA/bHbIE 30HBI TPELLWHOBATOCTH W JID.), He UMEIoliIHe
FMAPABIHUECKOH CBA3M C IPYFHMM KATETOPHAMKM NOI3eMHBIX BOA.

[To ychoBusM 3aNeradusd M (POPMUPOBIHKMA MEXMEP3NOTHBIE BONE
OObIYHO 00pA3YIOT Aomoxi {CNOKHOR KOH(MUIYDAUHK) [NACTOBLIX,
TPELWHHHO-KMIBHBIX, TPEIHHHO-KAPCTOBbLIX M APYTHX NOM3EMHBIX BOL.
ECTeCTBEHHBIMH [PAHHLAMH TAKHX “TIOTOKOB™ B pa3pe3c M FLTAHE SIB-
nsotes Tonwn MMI, oanako HanHuKe aBukeHUs (MOTOK) npeaio-
JaraeT CyWeCTBOBAHHE YUYACTKOB MUTAHHA W Pa3rpviKH NMOA3EMHbIX
BeA. B CBA3KW C 3THM MCAHMEP3AOTHREIC BOAEI HMCHKYT OTHOCHTCMLHO Ona-
rOOPHATHLIE YCJIOBUST COBPEMEHHOIC BOAOOOMeHA M ABAAIOTCA, Kak
NPABKHIQ, NPEeCHbLIMM H CTABOMUHEPATH30BAHHbIMH BOTAMH, HMEKLLH-
MH MOAOKHTENLHbLIC TEMINEpaTypbl. XoaoaHble (F<0°C) KpUoraiMHHbIC
MEXMEPIIOTHEIE BOAbI, HENPOMEP3AKOLIME B CBA3H C HX OTHOCHTENMBHO
NOBBIWEHHOH MWHEPAAH3ALUHEH, MOTYT ObITE CBA3AHBI ¢ Y4YaCTKaM#
{30HAMHK) pa3rpy3kn MOAMEP3NOTHLIX COJEHbLIX BOO M PACCOAO0B, C
MAacTaMK 3aCONCHHBIX NMOPOI U T.1.

Fnaea 12. Noasemusie EOALI 0ONacTh pacnpocTpaseHus... (KpuonuTosoHsl) 301

YCMOBUA uepelOBAHWA B PA3PE3IC MHOTOMETHEMEP3AbIX H TANLIX
FOPHBIX NOPOA (HANMMYHME MEXMEPIAOTHBIX BOA) Hauboaee xapakiep-
Hbl N5 3{11-1 Pa3BHTHA dﬁ'vxmauff&:x Tonw MMI (Ganaanan CuGupb,

[ ol L I T, Y 1r
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I HMAHO- 11e4OPCKada TEANTA W Ap.) (PHC. 12.5). KpoMe TOTrO, MeXMep3-

AOTHBIC BOMbl XAPAKTEPHDI AMA YCHOBHH, KOMIA OTHOCHTENbHO BIN3KO
PACTIONOKEHHBIE YH4CTKM MHTAHHA W PA3rpy3kd NoOA3CMHbIX BOA (Ta-
AHUKH) H BHCOKAsl NPOHHUAEMOCTh FOPHBIX 00poa ODECNEYHBAKT
QOPMHPOBAHHE WHTEHCHUBHOTC BOAOOOMeHd gaympu toawun MMII
(prc, 12.4)
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Puc. £2.3 CTpocHUC KPHOMMTOICGHBL IMATHOPMCHHBY 0bnacTei (mo M H. Pouanoe-

ckomy, T953y; | — nneicronenosoie. 1l — BCPXHETOACLEHOBLIC MEPAALIE TOALLM:

{ — NPeHMYWECTREHHO NECHAHbIE BOAOHOCHLIC MOPOAOLH;. J — FAMHHCTBIE ¢aDo-

NPOHHLOEMBIE: F — NOpOUBl (PYHIAMEHTS, 4 — CA0H CE30HHOMG npoMepiiHng (a),

MHOEDACTHCMePInsle nopoas (MMIT) W rpaHuba X pacnpocTpaHeHus {6), J — Ox-

JAKMEHHEC HOPOAL € KPHOTATMHHBIMH EOJAGMH W TPAHKLUA HX PACTIPOCTPAHEHMH:
f — IPAHULA MCXIY NACHCTOUCHOBEMA d BCPXHCTONOUe HoRMME MMTI

Brympumepzaomebte RONB, OMPAHHYEHHBIE €O BeeX cropoH MMI m
KAPAKTEPHIYIOLLHECH B CBA3H € 3THM “3aCTOHHBIM - PEeXXUMOM, JOJKHbI
ObITb MO CBOEH MPUPOAE [NABHBIM OOPAZOM XONOMHBIMH (KPHOTAIMH-
HbIMKA). BHYTPHMEDP3INOTHBIE NPECHBIE H CAADOMHHEPANH30BAHHbBIC
BOAB € MOJOKHMTEAbHBIMH TEMNepaTypaMu oGpasyiT ¢ MMIT repMmo-
IMHAMHYECKH HEYCTOHYMBYIO CHCTeMY. [1pK nmpoueccax npoTaMBaHHA
H Pa3pyLI€HHA MEP3NOTLI OHH OVIAYT NEPEXONNTb B KATETOPHIO MEXK-
MEP3JIOTHBIX BOA ¢ (POPMHPOBAHHEM BOAOOGMEHA ONPEAcNeHHOrO
TinRa. Hao0opoT. npH NOHWKEHHUHM TEMNEPATYD W MPOMEP3aHUH OHH
HEeH30€KHO OyayT NEPEXOAMTL B TBEPAOE COCTOAHWE WM B KATETOPHIO
NEPEOXNAAACHHBIX B PA3/IMYHON CTENEHW KOHLUEHTPHPOBAHHBLIX KPHO-
FATMHHLIX BOA.

302 YacTe lIl. OCHOBLI PErMOHANBHOW THAPOrEOIOTUA

A
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Pue, 124 Ciema BOMOKHOMO DOPMHPORAHNA 1IOTOKA Me#MEePIUTOTHBIX MOJ3eMHBIX
BON / — OTHOCHTCIBHO BhICOKONPOHHLLACMbIE TaAKe nopoaw; 2 — MMI1;, 3 — ma-
HHULE MMIT, 4 — y4acToK (0093CTh) COCPEAOTOUCHHOMD MHTAHHA MEXKMEPIIOTHBIX
BOU 5 — YYACTOK PidrpyiKi: & — NOROXERHE YPOBHH MOA3EMHBIN BOM B NepHol dgop-
MUPOBAHME HX MUTAHHA (¢} H B (EPHOD OTCYTCTRHS MHTAHHA () 7 — BO3MOXHBI
npuTek Gomee reydOKHK (MeXMEPINOTHEIX, NOAMCPAIOTHBIX) NOLEMHBIX BOI

DopMHUPOBAHUE JIMH3, M30AMPOBAHHBLIX TIPOCAOEE, 30H H IPYTHX
(l)OpM ¢ KpHOTAMHHHBIMH BHYTPpUMEPUIOTHRIMH BOAAMH CBAZAHO, KakK
NPABWAC, ¢ NPOMEP3IAHHUEM TOPHBIX NOPOd, COOEPXKAaLIHX CONOHOBA-
Thle M COJIEHBIE [MOA3EMHBIE BOALI (CHHICHETHYHO TIPOMEP3al0lIHE OT-
NocKeHHs] MOPCKHX Teppac, TATONEHHLBIE ToMUM, VHACTKH MNACTOBBIX
CHCTEM C OTHOCHTENIBHO HEFMYOOKHM 3a/1ErAHHEM MMHEPATH30BaHHbIX
MEKIMIACTOBLIX BOA M Ap.). B cneumduueckux ycnoBuax ¢opmMHpoBa-
HHE MHMH3I BHYTPUMEPITOTHRIX BOA 3TOND TUMA MOXKET OBITH CBRA3AHO C
MHHULIAMMW COMEHBIX O3ep H NPUOPEAKHbIX JAryH, ¢ YYACTKAMH KOHTH-
HEHTAMBHOrO 3acCOACHHA TPYHTOBLIX BOA, HECKBO3HBIMH TEXHOTEHHbI-
MM TAAHKAMM, COMEPAIIMMKA BOb! NOBBILEHHON MHHEPATH3AUHH, H
ap. OGBIYHO JIMH3B KPUOTAAHHHBIX BHYTPHUMEP3AOTHbLIX BOA XapaKTe-
PUIYIOTCA M30BITOUHBIM “KPHOIEHHBIM™ AABICHHEM, BOSHHKAKILUUM
NPH NIPOMEP3AHHH TOPHBIX NMOpod. C HANMMYHEM TaKWX HaRTEeHWH He-
peaKko CBA3aHO (POHTAHHPOBAHUE CKBaXMH, BCKPLIBAKILUHX JAHH3B
BHYTPUMEPIIOTHLIX BOA, KOTOPOE, KaK NpaBHIO, ObICTPO npexpalla-
2TCA B CBAI3H C OMPAHWUMCHHBIMH OOBEMAMM BOAOHOCHOH CHCTEMBI H
OTCYTCTBHEM MPUTOKA NOAIEMHBIX BOL.

flodmepzromubirit HA3BIBAKITCA NOA3EMHBIE BOAbl, 3ANEraoitme
Hitke nmoaowsesl MMIL. B 3aRMCMMOCTH OT CTPOEHMA paspesa U THNA
BONOBMEILZFOLUHX MOPOA OHH MOIYT ObITh PDANTMYHBIMH: MeXILTACTO-
BbIE [TOPOBLIC BOABL, TPELWHHHLIC, TPESLUMHHO-KApCeToBbIe (CM. ra. 8, 9),
Mo otHowmenmw Kk roawe MMIT noamepsnoTHble BOALI Moapa3nensi-
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I0TCA HAa Koumakmupyrowe, AN KOTopbix noaowsa MMI1 aensercs
BEPXHHM BOAOYTIOPOM, H HEKOHMAKMUPYIOLie, K KOTOPbIM OOBIYHO
OTHOCATCH BCE ]"J'I}‘GOKHE BOALI THAPOrenJorHUeCkoro paspeia, 3anera-
omHe Hike noaowebl MMIT u B obLLEM ciyyae M30AMPOBAHHBIE OT
MMIT naacramm # Tonwamu ciadbonpodnuacmbx nopoa. B oracnb-
HHEX CAyHMadax (4awe npH OTHOCHTENbHO Manol smowHocth MMIT) B
TPeLWMHOBATBIX M 3aKapCTOBAHHBIX TIOPOAAX MOMYT ObITE paclipocTpa-
HEeHbLl Be3HATIOpHbIE NMOIMEP3I0THBE BOLI, CBOCOAHLIN YPOBEHL KO-
TOpbIX pPacnoAokeH HUxXe nogowebl MMIT (cM. puc. 12.2).

B COBPCMCHHBIX YCJNOBHHX JHHAMHKD NOAMCPINOTHBIX BOO ONpe-
IEMASTCA IMAaBHbIM 00pazoM MOJOKEHHEM CKBO3HbIX TAJMKOB {(TagblX
YY4aCTKOB H 30H), HEpe3 KOTOpbie ODECNEYHMBAIOTCA MX MTHTAHHE H pas3-
rpy3ka. B 3aBMcHUMOCTH OT TMNA CTPYKTYPLI, MOLLHOCTH H pacnpocTpa-
HeHua MM, napaMeTpOB TMOPOTECAOrHYECKOTO paspesa XapakTep
BOIOOOMEHA B TOAMEPUIOTHBIX BOAOHOCHDBIX TOPH3OHTAX MOXET Cy-
WICCTBCHHO Pa3NUYaTbCA; OT HHTEHCHBHOTO, THMHYHONG 114 BEpPXHEH
YacTH TMAPOreoNOTMHECKOr( paspe3a, 40 BechbMa larpyaHeHHoro. B paae
clydyaeB A TAVOOKWX uacTeil pa3zpess, MepekpbiThiX MOWHbIMKW (10
J00—400 M v Oonee) Tomuamn MMII, BepOATHO, MOXHO rOBOPHTL ©
FACTOAHOM XAPAKTEPE COBPEMECHHOTO PEXHMMA NOAMEDIIOTHBIX BOL.

B cBsi3u c pazniHIHBIMH [TYOHHAMU 3aneradHus NOIMEP3ROTHBIX BO/,
YCITOBHAMM BOACODMEHA, COCTABOM BOAOBMELIAIOWNX MOPONL M ADYTHMH
MPpUYHHAMW HX MHHEPAAH3IAUHA H XHMHYSCKH COCTAB MOrYT ME2HATE-
CA B LIMPOKOM AMAMA3Z0HE. OT MPECHBIX H CTADOMHWHEPATH3COBAHHBIX
ruapokapGonarHoro (HCO,—S8Q, v ap.) cocTasd 10 BbICOKOMHHEPA-
JTHM30BAHHBIX NIOPUAHBIX BOA M PacCONOR ¢ KOHUEHTpauue#n o 200—
300 r/n v Gonee. ConocrasineHne moulHoctH MMII co crpoeHnem
MTMAPOreOXMMHYESCKOTO pa3peza pallOHOR pazHoro THina (cM. . 10, 11)
JNAST TIPHMEPHOE NpEACTABNEHHE O BO3ZMOAKHCOH BEAMYMHHE MHHEpPANH-
JAUMH W THNZX XMMHYECKOIO COCTABa NOAMEPINOTHBIX BOd. ONHAKO B
yenoBuax pacnpoctpaHeHs MMIT sHavdTenbHOH MOWIHOCTH B CBA3H
C TEM, YTO HANHYHE KPHOIEHHOMO BOZOYIIOPA PE3KO YXYALAET YCIOBHH
COBPEMEHHOro BOAOODMeHA, OoOLIHWH VPOBeHL MuHepaauzaluM noi-
3eMHbIX BOO (HA Tex ke rAyOMHAaX) MOXeT OblTb 3HAYMTENLHO BbILLIE
(CM. HHXKE).

Temnepamyproiii pexcum NOAMEP3NOTHLIX BOA, KOHTAKTHPYIOIUHX C
Tomueii MMII, a B psae cayvyaes W Goaee rMyObOKHX (HEKOHTAKTH-
PYIOILHX) FOPHIOHTOB B OMNpefeieHHoil Mepe 3aBHMCHT OT HATHYMA B
BepxXHei YAcTH pa3pesa TOALM FTOPHbIX NOPOA ¢ OTPHUATEAbHOH TeM-
neparypoii. B apresnanckvx GacceliHax naartghopMEHHONC THIA NpH
CILVIQLIHOM pacrnpocTpadeHHH MOLWHbIX Toun MMIT (pexe B anapre-
3HAHCKUX BacceiiHax) HHXe NOAOLLIBE MeP3IAOTBLl HEPERKO PacnpocTpa-
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HEH 3HAYUTENbHBIA No MowHocTH (300300 M K1 Ooa¢e) apyc “ox-
NAaXAEHHBIX™ TOPHBIX NMOPOI, COAESPKALIMX BHICOKCMHUHEPAIH30BaH-
HbI& KPHOTAJMHHBIE BOAbBl H pacco/ibl ¢ TeMneparypaMu ot O ao —12°C
(cM. puc. 12.3),

12.2. Kpuorennoe npeodpaizopanne
FHWAPOTEONOrHUECKMX CTPYKTYP

Buitre Opine ¢kaszaHo, 4TO MpPOUEcchl NpoMeEpsaHns ¢ dopMupoBa-
Huem MMI pazinuHore xapakrepa pacnpocTpaHEHHWA M MOWHOCTH
CYLIECTBEHHBIM ODPAZOM U3MEHSIIOT YCI0BHA (POPMUPOBAHHSA NOA3EM-~
HBIX BOA B Npeaenax BCceX TUNOB ruaporeofioryieckhx paionon. Mpo-
LECChl MPOMEP3AHHS TOPHLIX NOPOA M COAEPXKAMXCA B HHX MOL3EM-
HbIX BOA PA3BHBAIOTCA € MOBEPXHOCTH 3eMAM, “HAKIAIbIBASCL ™ HAa
THAPOAHHAMMMECKYID {THIPOXHUMUHMECKYIO, THAPOTEPMHUYECKYH) CMC-
TEMY MMAPOTEMTOTMYECKOrO pailoHa ONpeaefieHHOro THMa. XapakTep U
CcTeneHb KPMOreHHOro NpeodpasoBaHuA THAPOreONOrHYECKHX YCIOBHH,
CRSIZAHHBIE & pACNIPpOCTRAHEHHE M (CNNoLUHoOe, NPpEPLIBUCTOL A le) H
MOUIHOCTERY MMIT, onpenensioTes B ¢BA3M C 3THM HE TOMLKO (hH3HKO-
recorpapHYeCKMMHM (KNHMaT) YCAOBHAMH TEPPHTOPHUH, HO M THNOM THA-
POTEONOrHUECKOre PailoHa, OMpelesiodM CTPOCHHE Pa3pesd, COCTaB
K NAPAMETPLL BOAOBMEIMAIOWHX MOPOA, CTPYKTYPY H pacxoAbl NOTO-
KOB 1NOI3CMHBIX BOJ, FTMIPOrcoXUMHID paspesa i oap. (oM. ra. 10, 1),
T.¢. T€ THAPOTEOAOTHUECKHC haKTOPbI, KOTOPHIC B CBOIO OYEPEdb TAKKE
pPELLAKRIUMM 00pa3oM BAHAIOT Ha (DOPMHPOBAHHE U CTPOCHHE TOJLLM
MMIT. B cBd3M ¢ 3THM XapakTep H3MeHEeHHS CHAPOTeOAOrHYSCKHX Yo
JOBHH MPH NPOMEP3aHWH H Camu NMPHHUEWTIEl GUEHKH CTENEHH KPHO-
FEHHONo Npeodpa3oBAHHUS Pa3iv4Hbl B THIPOre0JOTHYECKHX palioHax
Pa3HOrO TMNA. Yenokus H 0CO0SHHOCTH KPUOTeHHOro npecdpasoea-
HHH THAPOTCCOAOTHYECKHX PaHOHOB Pa3HOFQ THNA PACCMATPHBAIOTCA
AN, Epumonbiv, AN, KarnabuhieiM, H.H, Pomanosckunm, H .M, Ton-
ctuxuHeIM, O H. Tonctrxmdeim, C.M. DoTuersiM v ap.

Kpuozenrnoe npeobpasosanue apmesuancriux bacceiinoe (AB)'. Bnna-
HHe MCOKPHONOrMUECKHX YCIOBHH (MPH pazaH4BHOM CTENeHH NpoMep-
3AHHMA) HA YCROBUA 3an¢raHusg M hopMUpPOBAHHA apTE3WAHCKHX BOI
noapobHo paccmoTpeHo H.H. Pomanoeckum (1983). Mpomepsanue
NAACTOBOH CHCTEMB) APTE3HAHCKOro OacceHnd HavWHAETCA ¢ NoBepX-
HOCTH 3CMJIM. M HA MEPBOH CTAAMM B MEDP3NOE COCTOSIHUE NEPEXOAAT
NOPoAbl 30HBl a3pPalWH W PYHTOBOFO BOAOHOCHOTO TOPH3OHTR HA
YYACTRKAX C OTHOCHTCABHO Oonce cnabblM BoACOOMEHOM (pacnpocTpa-

I B AaHHOM City'ac COBMECTHO PACCMATPUEAIOTCH APTEIMAHCKHE DaccedHM Naat-
ropM, MOKTOPHEC H ARUPTE I HAHCKHE Daceelingl.
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HEHHE MeHEee NPOHMUASMBIX OTAOXEHUA, JATPYAHEHHEIE YCNOBHA AIMTa-
HU W Op.). B nocaeaywouwem Ha craliu GOPMUPOBAHHA MPEPbIBHCThIX
Ton MMIT mownoctbio Ac 100 M 1 Bonee B MHOTOACTHEMEP3NO0E
COCTOAHHE NMEPSX0AUT FPYHTOBBIH BOAOHOCHBIE TOPU3IOHT M BEPXHAA
YACTb MEXMNACTOBOH CHUCTEMB], BKIIOYAA CODCTBEHHO BOAOHOCHLIC
rOpU30HTH U CAa00NPOHHLIAeMbIe pazaensioiwlne nitactel. llpeanona-
raeTcsl, YTo B 3TOM CAy4ae MepAble TONIUH 3HAYUTEABHON MOLLIHOCTH
POPMUPYIOTCA HA YHACTKaX, Me sepXHAA 4acThb pa3pe3a MpeacTarIeHa
“BOAOYMOPHbLIMH Y FMMHUCTBIMH NOPOAAMH HAW BOAOHOCHBIMH NOPO-
IAMMW, UMEIOIUMMH OTHOCHTENBHO HHUIKYKY MNPOHHLAEMOCTL, A 3eMeH-
Thl CHCTEMbI, CJAOXEHHBLIE BBHICOKOMPOHHUAEMBIMH NOPOAAMH, 30HbI
TEKTOHHYCCKHUX HApPYWEHHHA W 3aKApPCTOBAHHOCTH, YUACTKH HHTEH-
CHBHOTO MHUTAHMUA W PAICPY3IKH MOI3EMHBIX Bod {(cMm. rn. 8, 9} coxpa-
HAIOTCA B TAN0M COCTOAHKH, AOKATH3YACH B BUAC TATHKOBR PANTHYHOIC
THMA H YYACTKOB PACMNPOCTPAHEHHS MEXMEPIIOTHBIX MOA3EMHBIX BGI
{cMm. puc. 12.3).

BOnGIMHHCTRO HCCACHOBATEICH CHHTAIOT, YTO MPH OCTPOBHOM PACIPOCTPARCHUH
MME rapoavHiMiaieckas cictema Ab HC NpeTepnerAeT CYECTBEHHbIX HIMEHEHHH.
Onbnko, Kak 60 nokasdo TA Kypiiaosoid (1988), B yeaoBHSx MACCHBHO=0CTPHOR=
HOTO pacnpocTpancHEA MMTT (Aurapo-Jlesckinii Ab) kpuorenBsie Boaoynopsl, $op-
MUY RIYLHC S B IiEpKHL‘I-'T HACTH FHAPO MO HUeCROT0 pﬁ?.pe‘}:‘l., It NE ) C}-'I.IIECTB?HHO
BAMHIOT PeRIC RCETO Ha sk MERAMTACTOBLIX TOPHIOHTOR € BEPXHEH THAPOAHHAMH-
MCCKGH Fpanmueii cHetempl. OreyreTnne cpish ¢ pepxiacit (Hanboaee spaiMol) rpa-
HHUEH CHCTEMBLI ONPCISTICT JHAUMTCABHBIC HIMCHENHI BETWUHH M PACHPEICIS TS
rpth.m:Hrnﬂ .-'HI’."'-M'HJ{J('F”'U(J'UEII‘ (IJHHI'JTPEILIHH. TO MNMPHBOQOAHT CCGOTBCTCTRCHIHO K CYHICCT -
BEHHLIM W3MEHCHHINM CTPYKTYPSl [TOTOKOB MCKINACTOBRX BGA BEPXHHX TOM30HTOB H
YUNORHH B3AMMOIE HCTBHA {HANPABACHHN JABHKSHHSI, CKOPOCTH., PACXOAL) B CHCTEMC
MOBCPXHOCTHBIC BOABI—IPYHTORLIC BOAL —MCANIACTOBLIC BoaLl (cM. pHe. 8.3). Han-
DOICC CYLIECTECHHO AIMEHUETCS MMCHHO CXEMI MEAIIIACTOBON (PHILTPAIMH. no-
CKONBKY HA yUACTRAX pacnpocTpiarennd MMIL no cviiecTRYOMY NPCACTABNEHHAM,
OTCYTCTEYIOT YCAORBHH S CRAZN AICMEHTOR NIACTOBOH CHCTEMBl NYTEM ACPeMeKdNuR
Yepes CAIDONPOHHUACHBIC NOPOAI.

BausiHHE MHOQrOAETHEre NPOMEP3aHHMA HA FHRAPOAMRBAMMHYECKYHO (THA-
POreOXMMHYECKYIO U Ap.) chcTeMy Ab CTAHOBUTCA OCOGEHHO CYILIECT-
BEHHBLIM NPW criowrosm xapaktepe pacnpocTtpadcHmns MMIL B stom
ClTyuae OlEHKa CTENEHW KPHOreHHOoTo fpeodbpazosanna Ab npousso-
AHUTCH HA OCHOBE cpaBHeHHA MOWHOCTH MMII ¢ MowHOCTBIO nopon
OCATOUMHOTO YCXTa WIH C MOLUIHOCTEIO 30HbI RPECHBIX TIOA3CMHBIX BOI
NPH HATHAYKH B pa3pese DacceiiHa ABYX HITH TPEX rHAPOreOXUMHUUECKHX
30H {(cM. 1. 1(}). B nepsoM cavuae NpH OTHOCHTEABHO OrpaHWYSHHOH
MOWHOCTH (NEPBLIC COTHH METPOR) OCANOYHOTO YexIa, CONCPKaILCro
MPEeCHLIE AOMICMHBIE BOABL, MPH [AYOHHAX NPOMEP3aHus GOabiilx,
yeM MOLUHOCTL YeXnd, B [PeAeaax Beero 0accerHa (MAM €ro KpaeBblx
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HACTEH), BO3MOKHO NOJIHOC TEPOMEP3AHHE TVIACTOBOH CHCTEMbI OCa-

306 Hactb . OCHOBBI PErMOHANBHOR TMAPOTrEONOrMK

JOYHOTO HeXMa ¢ COXPAHEHHEM MOA3EMHBIX BOJ TONIBKO B JIOKAJBHEIX
30HAX, CBA3AHHBIX C TAJIHMKAMH pasiMuHoro Tuiia. Huxke npomopo-
KEHHBIX MOPOA UENIA HANOPHLIE NOAMEDP3IOTHLIE BOAbI MOIYT OblTb
CBAI3aHbl C TPELIMHOBATBIMH HAM 3aKAPCTOBAHHBIMHM MOPOAAMH (YH-
nameHTa. [MoaoOHEIE TMAPOreONOrHUecKHE CTPYKTYPLl HA3bIBAKOTCA B
COOTBETCTBHH ¢ MPUHATOH TEPMHHONOTHUEH KPUOSEHHBIMU ROCIAPME3L -
aHekuME Odccetivamti mpetgustisix eod. B 3roM cayvdae cuerema cobor-
BEHHO APTEIHAHCKOrO THNA HE CYMIECTBYET {MOAHOCTHIY MPOMOPOXE-
Ha), U BOCCTAHORIEHHE €€ BO3IMOKHO TONLKO npH aerpagatlii MMIL.

Bo rTopom cnydyae rnybokoe npeobpazoBaHde AB npoucxonuT npu
MolLHocT MMITT 6dablueit, Yem MOWHOCTb 30HbI TIpecHBX BoA. [Tpu
NoAOOHBIX YCAOBUAX B AD OKa3bIBAeTCH TMOTHOCTHIO MPOMOPOXKEHHON
REPXHAN 30HA UHTEHCHBHOIO BOﬂDOﬁMEHa, COAcpKalllagd npecCHBIC
ROA3¢MABIC BOAbLI, BKIOUAS BHYTPEHHHE W BHelIHHWE ODJAACTH NUTA-
HH$ apTe3HAHCKUX BOL. OrpaHHUEHHOE PACNpOCTpPaHeHHE NPECHBIX
BO/J1 MOXET OLITE CBA3AHO C CT‘C 1 TANHAKaMH pa3zHoro THma, no Koro-
PbIM BO3MOXKHO OrPpAHHYEHHOE COBPEMEHHOE MUTAHHE NOIMEPINOTHBIX
od. [1py Hanudun MowHbX ToTw MMI] cywmecTBoBaHHE CKBO3HBIX
{NUTAKUHX) TAIHKOB BO3MOXHO, HO BeCbMa NpoOAeMATHYHO, H B
KAXHAOM KOHKPETHOM Cy4ae BOMpoc 00 MX HATMYMH MAH OTCYTCTBHM
JOJIKCH PeWaThCsl HA OCHOBAHHHM MaTEpPHAJIOB CNEUHATBHbLIX HCCIe-
AOBAHMA.

Husxe nonower MMI B Gaccefinax 3Toro THNa pacnpocTpaHeHbl,
KdK NPaBUN0, COACHbIC BOObl M PACCONbl, NMPETEPNEBIUKE B TOH MM
HHOH Mepe KPHOMeHHYIo MetamopdHsalHio. BoamoxHo HaaHyne apyca
MEXMEDP3NOTHBIX M BHYTPHMEP3AOTHDLIX KPUOTANIKHHLIX BOA H SIpyCa
NOAMEPIIOTHBIX KPHOTAJHHHBIX BOA W PACCONOB ¢ TEMITEPaTYpaMHu
Huxe 0°C. loaoGHbIc apTe3naHCKMe DACCCHHBI HA3BIBAKOTCS Kpuodap-
MEIMAHCK UM,

CoppeMeHHan AHHAMHKA MOAMEP3IAOTHLIX BOA KPHOAPTE3IMAHCKHX
DUCCEeHHOB ONPEaensieTCA TNABHbIM O0pa3oM HANHYHEM B Tpeacaax
KPAagBOH 30HbI MK BHYTPEHHEH oOnmacTH BacceitHa {cM. ta. 10) ckBo3-
HbIX TATUKOB HaMmoOpHO-PHILTPALWOHHOTO THOA, A0 KOTOPLIM BO3-
MOXHA pa3rpy3ka kpuoramHHpiX (/< (°C) BOA AWM NOARMHBIX BOA,
MMCIOLWHMX NONOXUTeAbHBLIE TeMmnepaTypbl. Kak Gblno ¢Ka3aHO BhbiLIE,
BO3MOAKHOCTE (POPMHUPOBAHHAH COBPSMEHHOMO MUTAHMS MNOAMEPINOTHDIX
BOA Yepe3 BePXHIO FPAHULY B YCIOBHSIX KPHOAPTE3HMAHCKUX Hacceit-
HOB SAIBASICTCS BecbMa NpobAeMaTHUHOW. B Tak HasbiBaeMbiX 3akpwl-
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meil Ab cRAQUIHOZ20 2AVOOK020 MpoMep3anits NPERnOAAracTes rnoaHoe
OTCYTCTBHE COBPEMEHHOTO “FIOBEPXHOCTHOMO™ MHTAHHS NOAMEP3INOT-
HbIX BOT. KAK B npeaejax cOOCTBEHHO DacceitHa, Tak M ero CTPYKTyD-

Fnaea 12. Nop2emHble BOAL OCNACTH PACNPOCTPAHEHMR... (KPWONKHTO30HM) 307

Horo oDpavaeHMs. B 3THX YCAOBUSIX COXpAHEHHE BBHICOKMX 3HAYLHMHA
HanopoB NOAMEP3NOTHBIX BOMO, ODECNEYUBAIOWINX HX Pasrpy3ky Mo
HANOPHO-(DHALTPAUHOHHBIM TAAKMKAM B npedenax BHYTPEHHeR ofhac-
TH BacceHa. a Takxe DaTaHcoBoe “obecneveHue” COBpeMEHHOH pas-
[PY3KH MOTrYT ObiTh CBSI3aHbI TONbKO € SHYMPEeRHUME WCTOUHUKAMH
MUTAHHS (3AU3UOHHDBIE MPOLECCH, MOCTYIIEHHE FNYOHHHEIX MeTa-
MOPhOreHHRBIX M MarMoreHHBIX (QAOUAOB Yepel nopoabl hywnaMeHTa
M oAp.) W (QOPMUPOBAHHEM KPHOTSHHBIX JABAeHHH (NpH ApoMep3a-
HUK)}. B onpeneacHHbIX YCAOBHAX BO3MOXKHO (POPMHPOBAHHE pa3rpys-
KH NOIMEPANOTHBIX BOA 1 TP OTCVTCTRHH COBPEMEHHOND NWTAHKWA 33
cueT ¢paboTKK papyeux zanacoé TIOR3EMHBIX Boad. B To ke Bpems Bo
BHYTPCHHHX HaCcTHX psad miatrPopMeHHbIX Ab 30HBI CIVIGILUHOTO Pac-
npocTpadHeHus Tonw, MMI1 3nauuTensHoil MomBbocTH (SIKyTCKMI,
XaTaHICKUi 1 Ap.} HEMOCPEACTREHHO HMXE nomouwiebl MMI1 pbige-
JIEHBl OOLUMPHBLIE OONACTH C GHOMULIBHO HUIKHME HAGCHOGHIMY OJaére-
nugmy (AHTLA) noamepanoTHsix soa (BJ1. Beaeuxuii, A, Edpunos,
H.H. Pomanoscknii v ap.). MbesoMeTpHUECKHE YPOBHH HAMOPHBIX
NOAMEP3NOTHBIX BOA B TAKHX ODNACTAX YCTAHABAHBAKITCHA HE TONLKO
HHKE YPOBHEH NOBEPXHOCTHBIX H HAAMEPIIOTHBEIX BOA, HO B paae cAy-
yacB M HUxE yporHAa Mupoporo okeana (puc. 12.5). Tak, B HaMckoii
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Puc. 125 Tuiporeonorvdeckid paspes Hryvtokoro BaccedBa oo JHHHA Amra—Tiongd

ino H.H. Pouvanosexomy, 9821 | — npesoMeTpHUCCKHHA YPOBCHB NOAMEPIIOTHDIX

NONEMHEEIY BOAT 2 — HU¥HAS rpaddia MMIT: 7 — MMIE;, 4 — dhynpamenT, 5 -

CKBAAHHGI, NHPPAMH YXA3AHO NONCKEHME NbE3OMETPHYECKOTO YPOBHA OTHOCHTENBHO
NOBEPXHOCTH 32MIH

308 YacTts Nll. OcHOBBI PErMOHANLHOW FHAPOTEONOTHMA

OnopHOH ckBaxHHe (AKyTCKHI DacceiH) adCcOMKTHAA OTMETKA YPOBHA
NnoamMep3/0THLIX BoA HaxoauTca Ha rayOoude t38.4 m. Jeduunt Hano-
POB OTHOCHTENbHO YPORHA MOBEPXHOCTHLIX BOA AocTHraet 20—80 arm
(2,0—8.1 MTIta) (Pomanoscku#, 1983). Jdedpuunt HanopoB coxpaHs-
€TCS1. HECMOTPSI HA HANMUKME CKBO3HBIX TANHKOB 04 A0MHHAMH pek
{p. JlcHa), N0 KOTOpPbIM B TMPHHUHIE BOIMOAKHO FHIAPOAHHAMHYCCKOS
B3AMMOACHCTBHE NMOAMERSNOTHBIX BON ¢ HAAMEP3I0THBIMH M [OBEPX-
HOCTHLIMH BOoAaMH. B TO Xe Bpems 3aMeralOWwMe HYKE OTIOXEHHA
KEMGPHHCKUF@ BOIOHOCHOIO KOMILICKEa COaCcpAKarT nod3CMHBC BOADLE
C “"HOPMAAbHBLIMH S 3HAYEHHAMH HanopoB. Tem caMmblM CO3AA0TCA VC-
JOBHA, KOTAA cUOPOOUHAMUYECKUN MUHUMYM € Pe3KUM dedHunTOM
FJIACTOBBIX JABASHWIH CYLWECTBYET B CpeAHCH (HEeMOCPeaACTBReHHO noa
Toawmeid MMIT) wacTn ruaporeonoruyeckoro paspesa.

PopMHPOBAHHE CTOMb CBOCOOPA3HO PAacnoNoXeHHON 30HH ¢ AHFLI
OOBACHACTCH, MO MHeHHIO paga Hecnenosatencii (B.T. banobaes,
B.Jl. beacuxwuii, AW, Ecbumos m ap.), obdpazoBanuem (yBENHUEHHEM)
CeO000RO20 DOBEMA ROPOEOD HPOCHIPARCMEA TIPH 1eTPAAZUMH HUKHER
MUCTH TOMWAH Mepaabix nopoa. Mo pacueram BT, banobaepa (1973),
npu apotanBaniy Toat MMI1 chusy, 3a cueT nepexona TeKCTypooo-
PAIVIOLIErO Abld B BOAY Ha rmollaam | kM? exeronHo “dopMupyerca”
10 350 M7 “cpobogHore” oGbema.

Kpuocerinnie npeotpazoeanis sudpezeoaozuveckix maccugos (cytmac-
CHBOB) ONpeneNsiioTcs XapaKTepOM MPEPBLIBUCTOCTH (PACNpPOCTPAHEH M-
€M} Mep3sIX TONi 0 ANOHEVIM W COOTHOLeHHeM Mowuocth MMII
¢ MOUWHOCTBLIK) 30HbI PK30TeHHOW TpelHHOBATOCTH ( POMaAHOBCKHI,
1953). ITpoMepsaHHe rHaporeoNorHYecKoro MacCHBa, pacnpocTpaHssICh
¢ TIOBEPXHOCTH, 3MXBATHIBAET B TIEPBYO Ouepelb NMOpOAbl 30HLI aspa-
WM, PbIXIbie BOIAOHOCHbLIE OTAOKESHHA, MOKATBHO PACMIPOCTPAHEHHbBIC
HA NOBEPXHOCTA MACCHBA, H TIPH YBENHUUYEHHH MOIUHOCTH MEpPaIOThl —
BOAOHOCHBIA TOPU3OHT 30HBI 3K30reHHoil TpelumHoparoct, CoxpaHe-
HHUE TAMOFO COCTOSHMS R 3TOM CAYUAE XAPAKTEPHO [MABHBIM ODpazoM
ANA YYACTKODR ¢ HAHMDOAEE BBLICOKOH NMPOHULAEMOCTBHIO TOPHLIX NMOPOL:
MHTEHCHBRHO TPRELHIHHOBATKLIE 30HBI TCKTOHHYECKHX HElp‘y’LLlEHH“, JOHLI HMH-
TEHCHBHOH 3aKAPCTOBAHHOCTH (CYOMACCHBBI), YYACTKH PEUYHbIX NOJMH,
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OTIOXeHWl H 1p.

YCaoBHS 3uNcraHus H THN NOAMEP3NOTHHIX NMOA3EMHBIX BOI (Ha-
NopHbIE, OC3HAMOPHEIE) 30HBLI 3K30FEHHOH TPELLWHOBATOCTH ONpele-
THIOTCA TNABHBIM 06pa30M coOTHOLUeHMeM MotiocTh MMIT v rny-
OMHON 3ANEFaHHUS YPOBHA MOI3CMHBIX BOJ Ha pasJAuHbLIX yuyacTKax
MACCHBA, YCNOBHAMM NMHTaHHs W Pa3rpy3Kd NOAMEPIIOTHLIX BOJ, Ha-
JHYHEM W NOJOXKEHHEM TaAblX Y4acTKOB M 30H. JIBHXeHMe noasem-

naea 12. Nog3eMHbe BOALI OONACTH PACMPOCTPAHEHMS... (KPHONKHTO3ONM) 309

HbIX BOA B LIEJOM OCYILCCTRINETCH OT USHTPANBHBIX YacTeild Mexay-
PEUHBIX TIPOCTPAHCTB K PEYHbIM ADAMHAM W nepugepUH MacCcHUBa,
(OPMHPYT CHCTCMY MECTHBIX TNMOTOKOB MOAMEP3NOTHBIX TPSLHYHHBEX
BoA (M. rA. 9). B CBA3M ¢ AOCTATOMHO WHTEHCHBHBIM BOIOOOMEHOM
(COXpAaHEHHE B TIPSASTAX BCErO MAcCHBA MAH HAa OTAENbHbIX YYACTKAX
BOAOHOCHOMG TOPH3OHTA 30HLL IKIOTEHHOH TPELLMHOBATOCTH, HATHIHE
CKBO3HbBIX TATWMKOB, CBA3AHHBIX € 30HAMH TEKTOHHYECKOH TPCULHHORA-
TOCTH M 32KAPCTOBAHHOCTH, H T.K.), NOAMEP3AOTHHIE BOAbl MACCHBA
MOTYT HMeTh OTHOCHTEIEHO HeBbICOKYK (300—300 mMr/1) muHepani-
3AUMI0 M TIPEMMYLLECTBEHHO ruapokapboHatHbiit (HCO,—S8O, u mp.)
COCTAB.

KpaiiHaa cTeneHs KPHOTEHHOMO MpenbpazoBAHWUA MACCUBA COOT-
BETCTBYET VCNOBHAM, Koroa MowiHocTh Tonwv MMIT npesoiaet
(3HAYHMTENLHO) MOWLHOCTL 30HB! 3K3IOMEHHOH TPELWMHOBATOCTH. T10100-
HbIE¢ THOB! CTPYKTYD BIRENAIOTCS B HACTOALIEE BPEMS B KAUYECTBE KPHO-
eudpozenaocuveckux macctieoe (KI'M) cniowHoro raybokoro W cpepx-
rﬂ}’ﬁDKUTﬂ NMPpOMEP3aHHA. B s1ux YCNOBHWHX BCPXHAH MNMOTSHUMMIAEHO
Haubonee oBOROAHEHHAS YACTL MaccHBa {CM. 1. 9) MOAHOCTBIO MpOMO-
poxeHa., Bo3MoxHO OpMUPOBAHME TONBKO AOKMNBHHX (MHHEHWHO-
J'IDI'CEL"IbeIX} OO0OTOKCE TPCWHMHHO-AHWINLHBX M TPCWHMHHO-RAPCTOBBIX
[ON3EMHbBIX BOS 1O 30HAM HHTEHCHBHOH TPEILHHOBATOCTH H 3aKIPCTO-
B4HHOCTH (CYOMACCHBEI), C KOTOPLIMH CBA34HO HAJAIMYME CKBO3HBIX H
HCCKBO3HbIX TANMHKOB Pa3iIHYHOIC THNA. C}"LL[&CTEDBEIHH'E JNOKANBHO 0D-
BOAHEHHBIX 30H HAMDOMEE XAPAKTEPHO ANl KPHUOTUAPOTEONOrHYeCKHX
MACCHBOB C AKTHEHLIM NPOSARICHUEM HOBECHIIUX W COBPEMEHHBIX TEK-
TOHHUYSCKHX JABHAXEHHH {HATHUME APOHHUIACMEBIX 30H TCKTOHHUCCKHX
HApYIUEHWH} W cyOMACCHBOB, B Pa3pe3e KOTOPhIX PACTIPOCTPaHEHbI
MHTEHCUBHOC 3aKapCTOBAHHLIC TOPHbIE Nopoabl. [Av0oKKue 4acTy Kpuo-
rHApOreONOriueCk X MaACCHBOR I‘.ﬂ})’ﬁOKD['O H caepxmyﬁouom npo-
Mep3aHHS B HACTOSILLEE BPEMS W3VUEHBI DTHOCUTEIBHO C1ado.

Ype3IBbUaiHO MHTEPECHHIMU ABAAKOTCH AaHHbIE (AWM. KanaowH,

H.H. Pomanosckuii, H WU. Tonctuxun v ap.) o 1oM, uto ana ruapo-

rEATOMAUPACKUY MACCURAR DHnacTd nacnanneTnadedHuga M MIT esanoa
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NOACIWEbLl MEPINLIX TOAL XapaKTEPHO (I}OpMMpOBaHHe TaK Ha3blBac-
MDIf 30Hbl Kpriocenroi destnmeepaititit (KPMOTEHHON TPCMKHHOBATOCTH)
TOPHBIX TOPOA, OOVCAOBIEHHOH MHONOKPATHO NMPOUCXOAMBLILUMMH [1pO-
LECCAMM NPOMEP3IAHUSA W OTTaMBaHMA. B Cpsi3m ¢ TeM, 4T0 Ha NpoTs-
KEHHH YETBEPTHYHOTO NEPHUONA HEOAHOKPATHO MPOHCXOAWNA CMeHA
XONOIHBIX H D0Aee TeTblX 3TanoB, a MowHocte MMIT B nneficto-
ueHe Obia B ucaoM OonblicH, YeM B HacTosILLEE BPeMs, pa3BUTHE 30H
KPUOFEHHOK A€3WHTETpallH{ TOPHBIX MOPON BOAW3H NOAOLUBB MEp3-
JbIX TOAW MOXHO TPEeAnONaraTe MpakTHYeCckH nobceMecTHo. [lo
HMELWHMeA AaHHbIM {Adanacenko, 2000}, BOAU3H I0KHOH MPaHHLL]

310 YacTe lll. OcHOBL pernoHanbHOA FMPOTEONOTHN

KPUOAHTO30HbL CYMMAPHASI MOLIHOCTL 30H KPHOTEHHOH AE3HMHTErpa-
UKMH Nopoa MoXeT noctdrath |30 M u Oonee. B rHaporeoforMueckux
MACCHBAX CMIOWHOrO CAYOOKOro H CBepXriydoKoro npoMep3aHus
NPy HAAMMHH 30H KPHOTEHHOW Oe3HHTErpalky MOFYT ObiTh JOKAABHO
MJIH HA AOCTATOMHO LHMPOKAX MNOLALAX PpacnpoCTPaHeHbl HANOPHBIE
NOAMEP3IAOTHERIC MOA3CMHEI? BOABR C PABAMYHBIMH YCNOBHAMK BOAO-
00OMeHa, MHHepanniauMeil U cocraBoM. [Npu MowHocth MMIIT ao
200—300 M M HATHYAHW CKBO3HBIX TAMTHKOB COBPEMEHHBIA BOIOOOMEH
MOXET DBITh AOCTATOYMHO WHTEHCHBHBIM {0COOeHHO MpH BHCOKOMN
NPOHHLUAEMOCTH FIOPOL. 30HBI KPHOTEHHOW AS3HMHTerpaltMu), 1o onpe-
NeNdeT NPeHMYLIECTBEHHOE PAIBUTHE NPECHbIX H MATOMUHEPATH30-
BAHHBIX BOA TMAPOKAPOOHATHOMD HJINA CYALPATHO-THAPOKAPOOHATHOTO
COCTaBA, B TOH MAH MHOW Mepe N3MEHSHHOIO NpoueccaMH KPHOTEHHON
meTaMoppuzaumn {(cM. . 4). Mpu mMowHocTH MMIT ao 500—700 m
H BOAee W OTCYTCTEHH CBA3ZM C TIOBEPXHOCTBKY (HAAMEPINOTHLIMA M
MOBEPXHOCTHBIMH BOJAMH) AASI NOAMEP3NOTHBIX BON MACCHBOB ALKE
0¢3 CYLUECTBCHHOIO BAHAHHA NPOLLCCOB KPHONGHHOIO KOHUSHTPHO-
BAHHA AOKHO OBITh XAPAKTEPHO MPEUMYLLECTBEHHOE PAcnpoCTpaHe-
HHe OTHOCHTEJALHO MUHepaltu3oBaHHbx (no 3,0—10 r/n n Oosee)
CYNAPATHO-XNOPHAHBIX H XNOPHAHBIX Bod, OAHAKO NPH ONpene]eHHbIX
YCNOBHAX (Pe3Ko pacuieHeHHbIH penbed), HHTeHCHUBHAS TPELUWMHOBA-
TOCTh M [IPOHHLIAEMOCTD COPHBIX MOPOA W 4pP.) MOMMOCTL 30HBI TIpeC-
HBIX BOMA, BEPOATHO, MOXeT AocTHraTh 1000 M 1 Gonee (cM. i, 11).
[nyGxe ropH30HTA NOAMEP3INOTHBIX BOA, CBA3HHOTO C J0HOH KPHO-
FCHHOWH O€3HHTErpalMy ropHbiXx MOpoa, 00BOAHEHHOCTH MAaCcCHBOB
npu raybokoM H CBEPXTIYVOOKOM MPOMEPRAHHH MOXET ORITH CRA3AHA
TONBLKO ¢ MPOHHUAEMBIMK 30HAMH TEKTOHWUECKHMX HADYILEHWH H 30-
HAMM JIOKATbHOH TPEWLHHOBATOCTH Pa3MYHbIX TUNOB (CM. TA. 9, 11}
Ycnosus BomooOMEHA. MUHEPATH3ALUMA M XHMHYECKMH COCTAB 3THX
BOO 10Q HACTOALIErO BPEMEHM MB}"-ILH]:[ OTHOCHTENBHO ¢nabo. GuHako
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CTPVKTYP BHE 00AacTH pacnpocTpaHeHna MMIT, MoxHo npeanona-
IATh, YTO I NOAMEPIAOTHHIX TPELLMHHO-XWIBHBIX BOA B 3TOM Ciydae
AOKHB] DbITh XapaKTepPHbl BECBMA 3aTPYAHEHHbLIE YCIOBUA BOOOOGMe-
Ha, onpedensiowne palpuTHe (Ha rayouHax 1000—1500 M »n Gosee)
BbLICOKOMWUHEPATA30BAHHBIX BOO H, BO3IMOMXKHO, pPacCcon0oB XNOPHIHOIO
cocTapa (eM. ra. 1),

Bonpocust k zaase 12

. Ocrosnsie (obuiue) ocobernocmi cuOpoceoIoUHeckux yeioeut o6-
AGCINY  PACAPOCIIPAHERUA MHOOACHIHEMEP3ABIX Hopod (Kploaine-
30HbI ),

Maea 13. Mop3seMHble BoAbl apHpHbIX oBnacTen 211

2. Tunsr nodzemumx 600 NO YCAQGUSM 3AI€AHUA OMHOCUINEIOHO 104 -
wy MMIIL

3. Ycaosus chopmuposarus u pexcus HAOMEPIIOMHIX NOOZEMHbBIX 800,

4. MexucMep3a0mHubie i BRYIIPUMEPTIONIHbIE ROOdIeMHble BOObI.

5. VYeaosus doprmuposanun u ocobernocmiu pexclima HOOMepIIOMBBIX
HOG3EMHBIX 600

6. Tudpoceoaocuueckan poib Maaukos. TURGI MATUK08, CEAZAHHbIC ¢
hapsuposanies nodzeMHsx 80d.

7. Kpuocennoe npeobpazoeariie iopocentocuueckx cnpykamyp.

Faaea 13

MOAZEMHBIE BOJADI
APUJIHBIX OBJACTEI

Apuorvimy U noayapudnsiMu OOIACTAMK {OT aam. Aridus — Cyxoii)
HAZBIBAKOTCA TEPPUTOPHH & CVXHM H 3AcCVUITHBRIM KTMMATOM. MYCThI-
HH, NOAYNYCTbIHKM W CTENHBIE 30HL. Ha TeppuTOpHH 3eMHOro LLapa
ITH 0ONACTH 3aHKMAIOT Bonee 30% oOliel maowagH Cywn'.

OCHOBHBIMH OCOOEHHOCTAMM NPHPOIHBIX YCIORUH apHAHBLIX O0nAC-
TEH, pellalolurMM ofpasoM onpeaensiiowHMKH 3aKCHOMEPHOCTH Pac-
NPOCTPAHEHHA W (DOPMUPOBAHMS TIOAIEMHLIX BOL 3THX TEPPHTOPHIA,
ABAAKTCH:

[) pe3sko HeNOCTATOUHAH eCTEeCTBEHHAH YBIAXHEHHOCTh B CRA3ZH C

4
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BBICOKHMHM 3HAYSHHWAMH MAKCHMATBHO BO3MOXHOIO HCNAPEHHMS
(MCTIapHEeMOCTH );

2) cnaboe pasBUTHE WM NPAKTHUECKH MOJHOS OTCYTCTBME COBPE-
MEHHOH ruaporpauueckoi cetu;

3) HATHYHe B COBpPeMeHHOM peabede aApMIHLIX TeppHTOPUIl Gec-
CTOYHBIN BHYTPUKOHTHHEHTANBHBEX BMAAHH TEKTOHHUECKOTO HAM
IPOZHOHHOTO NPOUCXOKICHMHA,

4) WHPOKOS pachpoOCTpaHeHHe B NMOPOIAX BEPXHEH 4aCcTW Feonorn-
YECKOTO pa3peld, B MIOYBEHHOM CJ0€ W B NOPOAax 30HbI a3pilHM
JIETKOPACTBOPHMBIX COSCAMHEHWH, CBS3AHHOS C Pa3BHTHEM MNpo-
HECCOB MHTCHCHBHOIC HCIMapeHHA H KOHTHWHEHTAJIBHOID 34C0-
AEHHSI

I lunee B TSKCTE — npeCTS ApHIHEBIMH.

312 HacTe {ll. OCHOBL PErMoHanLHOW rMAROreoNorvK

13.1. PexxuM 1 HAAHC TPYHTORBIX BOA

(nyGHRa 3aneraHMA TPYHTOBLIX BOA U4PHAHBLIX TEPPHTOPHH B 3BH-
CUMOCTH OT pcAbeda U CTPOSCHHA BEPXHEH YAcTH MHAPOTEONOrHYECKOno
paspesa uimeHaerca ot 1—3 no 100 M H 6onaee, MakCHManbHbIe CayOu-
Hbl 3anteranms (o 80— 100 M 1 Boaee) xapakrtepHbl rIABHEIM ODPA3OM
M08 OTHOCHTEALHO PHITOAHATBIX TPearOpHbIX paBHHH M HHTEHCHBHO
PACUTEHEHH bIX YHACTKOB ¢ HHIKO- M CPEAHETOPHLIM penbedom, CNoXKeH-
HblX ZPEBHHMHA KPHCTAMHYECKHMK W BYIKAHONEHHBIMK NOPOMAaMH, A
TAKKS B PAITHYHOH CTCMEHH AHTHGHUHMPOBAHHBIMH W TPE LIMHOBATLIMH
OCADOYHBIMHY TOMWEAMK (M3BECTHAKH, MecdaHukn W ap.}, B npeacnax
PABHHHHBIX NPOCTPAHCTE (CTENHAH 30HA, NYCTBIHW) ¢ PacNpocTpaHe-
HHEM ¢ MOBEPXHOCTH PLIXAbIX HAH CHAGOAHTHHIHUKPOBAHHLIX NOpoa
rAyOHHB] 3aAeraHHs YPOBHst TPYHTOBRBLIX BOM H3MEHATCA TPerMMYyLLEeCcT~
peHHO OT 10—15 a0 50-—70 M 1 6osce Ha MHTEHCHUBHO pacdIEHEHHbIX
MAOUIAAAX W YYACTKAX ¢ DApXaHHBIM peabedromM. TpH 3HAUMTENBHOH
MOILHOCTH H CMTOUCTOM CTPOSHHKM PA3pe3a 30HbI ASPAIWWA ANA ITHX
TePPHTOPHI XAPAKTEPHO PA3BUTHE BOLOHOCHBIX TOPH3OHTOB THA
“BEPXOBOAKK™ (CM. 1. 7). CNOPALHY€CKOE PacilpOCTPAHEHHE, a B psiae
CAYYAEB NPAKTHHECKOE OTCYTCTBHE TOPH30HTA COOCTBEHHO IPYHTOBBIX
ol {MapuHoe KW ap., 1978). Ha OTHOCHTEALHO MOHMXKEHHBIX Y4acT-
Kax, BOJMIM3KM pycea peK W KaHaloB., Ha Oeperax o3ep, B OCCCTOHHDIX
NOHMKSHHUAX H BMAAHHAX, & TAKKE HA MHTEHCHBHO OpOLUacMbIX TEp-
PHTOPHAX TAYOHHL! 3AM€TAHHA YPOBHA TPYHTOBBLIX BOI H3MEHAIOTCA
B OCHOBHOM B npeacaax |,0—5,0 M.

fluniante TPYHTOBBIX BOM OCYWECTBAASTCA 34 CHET HH(DHIBTPALHH
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ATMOCEPHBIX DCRIKOBR, KOHIEHCAUHH, TOMOWEHNA NOBEPXHOCTHBIX
Boa W opoteHrs. B cBs3M ¢ ype3BbiuaiiHO HU3KMMH SHAYEHHIMH KO-
PHUUHMCHTA VBIAKHEHHS H Madoil OTHOCHTEIBHOW BAAXHOCTBIOY
BO3IYVXd CPCAHHME BEJHUYHMHBI €CTECTBCHHOIO {MHpHALTPALMOHHO-KOH-
N€HCAUHOHHOTO) MHTAHHA IPYHTOBbLIX BOA H3MEHAKITCA, KAK MPaBHIo,
B npenenax 1.0—35.0 mm/ron, pexe no 10,0—15,0 mm/rog {(puc. 13.1).
OtHocuTenbHo Bonplune 3dadveHus (Ao 30—40 mm/rom) wupurbTpa-
UHOHHO-KOHIEHCALUHOHHOIO MUTAHKA MPYHTOBLIX BOA B pAle CAv4vach
pele {M.P, HUKHTHH W ap.), MOTYT OBITb CBA3AHbl C OTHOCHTENBHO
yRRAKHEHHBIMU TeppuTopusiMu (K, =0.4—0.6 u Gonee), c noHuxe-
HUSAMH penbedid, B KOTOPbIX OTHOCHTENbHO GONbLIICE YBIAXKHEHHE MO-
BEPXHOCTH 3EMAM OIPSALNSIETCH HATHMHEM MNOBEPXHOCTHOIO CKIOHO-
BOIO CTOKA MM HAKONJIEHHEM CHETA B 3UMHHH MEPHON, a TakXKe ¢
YYACTKAMH PRCITPOCTPAHEHHUA HENOCPEACTBEHHO € TNOBEPXHOCTH BbI-
COKONpOHHLUAcMbIx Nopoa (rpyGoodnomoyHbIC, HHTCHCHBHO-TPELLH-
HOBATBIC, 3aKAPCTOBAHHBIC W AP.), AT KOTOPbIX B CBA3W C BBICOKHUMM

CKOPOCTSIMH MHMHUALTPALUMH XAPAKTEPHBI OTHOCHTENBHO MeHbllHE
pPacXoNlLl HA HCNapeHHe.

Fasea 13. NoasemHbie BOAL apuaHLIX obnacTen 213
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Pic. 131, PacnpeneieHde BCIHIHH HHPHIARTPALNBHHCTO HHTAEHA HA TEPPUTOPHH

MPHUWHMCKOH paBHUHBL (0KHIS FACTE FanddHo-CHOUPCKoi HEUIMEHHOCTH): [ —

FPANHLIB PUICHETHOIO YUUaCTKA, 2 — pacuetHbtil Giok, 1Hdpa — BeNHUHHA HHDHALT-

PALLIOMHOIO NWTAHMSL, /¢ - KM?), F—6 — BCandiHb nHGHABTPANHOHHOI G NHTAHWS,
afc ks 3 — Menee 0,01 4 — 0,001—0.1; 5 — 0. 1—0,2; 6 — 0,2—0.5

BeantuuHnt COOCTBEHHO KOHASHCAUMOHHOTO TUTAHUSA (PYHTOBLIX
BOL, IO CywWwecTBYIoWMM oueHkaM (A.l. Toayde, H.A. OruneBd M ap.).
B YCJIOBHAX apMIHbIX TEPPHTOPWHA, BEPOATHO, MOTYT NOCTHraTh 10—
20 Mm/roa v Bonee (cM. ra. 7).

bonee GnaronpuATHbIE YCAOBUH NHTAHMA FPYHTOBBIX BOM Xapak-
TePHbI LTH Y4acTKOB, TAE 3TO MUTAHHE (POPMUPYETSH 3a CueT Morto-
ILEHUS FTOBEPXHOCTHLIX BOA pek W KaHanos. Ha miolwagn MexropHbx
BMAaaMH W NPEArOPHbLIX PABHHH MPH HaMWUYUW rUApPOrpapHuecKoi
CETH C BPEMEHHbLIM HJAM NOCTOSIHHBIM CTOKOM MNK HPPHTALHOHHEBIX

214 HacTe lll. OcHOBLI pErMOHaANLHOR FMAPOreonorin

KaHaNOB pyCcnopoe NoOriolleHHE MOBEPXHOCTHBIXN BOO ABMASTCA, KAK
NpaBUNO, OCHOBHOW NMPHXCGIHOW CTaTbel 0ANAHCA FPYHTOBLIX BOO, CO-
cTagags a0 50—60% u Bonee OT CyMMapHOM BellMUMHbI UX COBPEMEH -
Horo nutaHus (V.M. Axmeacagpuu, B.D. awirnHa u ap.).

B 3aBHCHMMOCTH OT pa3MEpPOB PEUHBIX AOJHH, BOJHOIO PeXHMa
PEK, CTPOCHMS BEPXHEH YACTH DA2Pe3a U APYTUX (PAKTOPOB CXEMBI
dopmupoBaHusa (PUALTPALHOHHOMG MNOINOIMEHHs MOBSPXHOCTHLIX BOA
MOTYT ObITh PANTHYHBIMKM (CM. [N, 7); BEJHUHHBI NOTMOLLEHHST H3MEe-
HAIOTCH B WWHMPOKHX npeagiax, Aocthraa 30—100 n/c 1 Gonee Ha t km
pycra. Kak npasuno, A 3Toro UCTOUHMKA NUTAHKSA TPYHTOBLIX BOJ
XapPAKTEPHbI 3HAUUTENbHBIE H3MEHeHWUs] BEAWYMH B pPasiH4HbLIE CEe30-
Hbhl TOLA U B MHOCOMETHEM MEPHOAe B 3aBUCHMOCTH OT BOJHOCTH
KOHKPETHBbIX fleT {puc. 13.2).
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B npeiropHblX paloHax NYCTBIHHBIX U NOAYNYCTEIHHBIX TEPPUTO-
PHIT NMUTAHHE TPYHTODBbIX BOM 34 CUET MOTACUIEHUS MOBEPXHOCTHRIX
YACTO CBH3AHD ¢ AOAHHAMH BPEMEHHBIX BOJOTOKOB, B KOTOPLIX [10-
BEPXHOCTHBIH CTOK (POPMHAPYETCH TOABKO B NMEPUOIH BHIMAIEHHA HH-
TCHCHBHEIX HTMDCC]JEPHHX OCANKOB HMNIM CHETOTASHHWA B COCCAHUX TOp-
HbiX paioHAX. B nOAMHAX KPYyMHbLIX paBHUHHBLIX pek (Chipaapbd,
AMyaapes, HU 1 Ap.) NHTAHUE TPYHTOBBIX BOM, 3a CUST MOMMOLICHHS
NOBEPXHOCTHLIX OPMUPYETCHY B TeX CAyJasaAx, KOraa ypoBHH PeUYHBIX
BON MOCTOAHHO WIM B [EPHOABI BbICOKOH BOAHOCTH PACIIONACAOTCA
BEILUC YPOBHY IPYHTOBLIX BOA B NPHPEYHOH 30HE. B 3THX YCIOBHSAX B
NPHIOCAHMHHOH YACTH (HOPMMPYIOTCH MOTOKH I'PYHTOBRBIX BOJ, HATPAR-
JeHHBle OT “"MUTAKWere” pycila K NOHWXEHHAM Ha NOBEPXHOCTH
noimMel, # | HaaAnOWMEHHOW TEppack!, A NPOMCXOAWT PA3FpviKa
FPYHTORBIX BOA UCTTAPDEHWEM W CBA3AHHDLIE € ITHM HM3MEHEHUSA HX MU-
HepaANHU3aUMH M XUMHUYeCKOoro cocTasa (pHc. 13.3).

3HAUYUTENbHBIE OOBEMbBI MHUTAHWS TPYHTOBBIX BOA (QOPMHPYIOTCA
TAKKE Ha OpPOIIAEMbIX MACCHBAX apHAHOH 30HBLI 3a CYeT ¢mabT