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BeepeHue

[Mugporeonorus U HHMKEHEPHAS TEOIONHA — HAYUYHBIC [HCLMILIHHBI,
H3YUYaKOIIHE B3aUMOACHCTBHE M1013€MHBIX BOJ H FOPHBIX [IOPO,1, XMMHUECKHE
H (PU3UKO-MEXaHHYECKHE CBOHCTBA I103eMHBIX B0/ KAK CII0KHBIX PACTBOPOB
M FOPHBIX [1OPO/ KaK MHOI'O()A3HBIX CUCTEM, 4 TAKIKE IIPOLECChl, pa3BHBAK-
IMECH B TOJIIAX (MACCHBAX) FOPHBIX MOPOJL MPH Pa3IHYHbIX BHIAX HHMKE-
HEPHOH JedATeNbHOCTH. ['HAPOreoNoris 1 HHKEHEePHAs I'e0J0rHs — MPUKIal-
HbI€ re0JIOrHYeCKHe JHCUMILIHHLL TECHO CBA3AHHBIE CO CMEMKHBIMH OTpaCIIs-
MM 3HAHMIl — reosioruei, (PU3MKOH, XUMHeH, MaTeMaTHKOH, MEXaHHKOI, I'1/1-
POJIOrHeii, MelTHoOpaLMeil, FOPHBIM H CTPOHTEIBHBIM JIEJIOM.

Hacrosiee nocobue HMeeT Lelb [aTh CTY/EHTAM 3HAHHS 110 HEKOTO-
pBIM pazjesnaM Jucuniinabl «OCHOBBI THAPOreOIOrHH H HHKCHEPHOH reo-
noruuy, OCHOBHON NPHUHHON CO3/1aHuUA IOCODHS ABJISETCS MHOTIOIPAHHOCTh
U 001bWOH 00beM H3yUaeMbIX HAIPaBIEHHIl, YTO BbI3BIBAET HEKOTOPLIE
CIIOMHOCTH IPH W3YYEHHH YTOH [IMCLUMIUIMHBEI CTYJEHTAMH Pa3HBIX CIIELH-
anbHOCTEH. ABTOpP CTaBUT CBOEH LEeibio 00ODIMUTE OOMIMPHYH HH(pOpMa-
LM, cOlepkallyocs B DONBLIIOM KOIHYECTBE PasHooOpa3HbIX yueOHMKOB,
41006l 00JEIYHTL CTYACHTAM H3YUYEHHE ITOH JHCLUMILUIHHBL

YueOHoe nocobue opueHTHpOBAHO HA CTyAeHTOB HarnpasieHnus 130100
crenuansrocteit 130201 «'eodmznueckie METO/IBI IOHCKOB H Pa3BeIKH Me-
CTOPO#ACHHIT 10J1e3HbIX Hekonaembixy, 130202 «['eoduznueckue mMeToasl
uccnenosanns ckBamuH, 130203 «TexHomorHs U TeXHUKA Pa3BeJIKH MecTo-
pokiaeHuH rnone3Hslx Hekonaembix», 130301 «['eonornueckas cbemka, 1o-
MCKH M Pa3Be/iKa MEeCTOPOMICHHI nolie3HbIX HekonaeMeix», 130304 «"eono-
rus HepTu 1 razan».
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Tema 1. OBwan xapakTepucTvKa rugaporeonorum

B 1933r. akanemux @.I1. Casapen-
ckuil (puc.l) nan cnenyrouee, nanbolee
[IOJIHOE 110 TOMY BPEMEHH OIpeieeHHe
ruaporeonoruu: «l'udpozeonozus umeem
npeomMemom u3yueHus nood3emMuble 600bl,
UX HPOUCXONCOCHIE, YET08UA 3A1e2AHIA,
QBUNCEHUA, CBOUCMER U YCA08UA, OHpe-
&&mmmue me Wil HHbe MEeXHHYeCcKue
MEPONPUAMUA N0 UCHONB3OEAHUIO NOO-
IEMHBIX 600, pPeYaUPosanuio ux wiu
VOaReHuIO.

I'mpporeoniorus  ABIAETCH  YACTBEO
reQJIOrHH M H3y4aeT I043€MHBIE BO/bl Ha
OCHOBE aHAlW3a MCTOPHH Pa3sBUTHI 3€M-
HOH KOpBI B TECHOM CBA3H ¢ I'OPHBIMH 110-
poaamu, clraralouwuMi nutocdepy, U ee
CTPYKTYpHLIMH  ocoDeHHOCTIMH. HMHaue Puc. i. D11 Casapencruii
roBops, rHAPOreQJIOrdss — 3T0 Hayka o
reQJIOrHH BOJIbL.

Obwexm wsyuenus cudpozeonozuu 10 zudpozeocghepa — 1oj3emMHas
reocpepa — BoAbl Heap 3emiu. Beskas Boia, nonasuias B rOpHbIE OOk,
CUMTACTCH I10A3EMHOMH.

3HAueHHE I0J3E€MHBIX BOJ, KakK 0J-
HOro M3 Haudoslee IMOJBHIKHBIX TEl 3eM-
HOH KOpPbl MCKIIOYUTEIBHO BEIHKO BO
BCEX Ie0JIOTHYECKHX npoueccax. Bor uro
nucan no sroMmy nosoay B.M. Bepnaa-
ckuii: «Bopna, oOpazyowas cninoms oaHy
H3 3eMHBbIX reocdep — ruapochepy, onpe-
JeJsieT BCH) XHUMHIO 3EMHOH KOpBl B J10-
CTYIHOH HAaleMy HEeNnoCcpeICTBEHHOMY
H3yueHU ee obnactH. XUMHYECKHe pe-
AKLMH UIYT, [IABHEIM 00Pa30M, B BOJHBIX
pacTBOpaAX, KHIKUX MK 1apoodpa3HbIX, H
CBOWCTBA PacrBOpPoOB 00YCIABIHBAKT B
rIIABHOH Mepe reHe3uc BaJ03HbIX H (pea-
THYeCKHX MHHepanoB. OHM ke onpe/e-
AT cpeay xu3Hu»., B camom nene, uc-
KITHOUHTENBHAS POJIL BO/BLL DeccropHa npH Puc. 2. A.IT. Kapnunciuii
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BCEX TIEOXUMMYECKHX IIpPOLeccax, KOTOPbIE NPOHCXOAAT B 3€MHOH Kope,
HAYMHAA OT MArMaTHYeCKUX, MErMaTHTOBBIX, I'HPOTEPMAIBHBIX, METaMOp-
(prueckux 1 3akaHuUMBas Pa3HOODPA3HBIMH I'HIIEPIEHHBIMH H CEHMEHTALH-
OHHBIMH Ipoueccamu. Besne peus vuer, 110 cyulectsy, o0 00pa3oBaHUN MH-
HEPA/IOB WK paspyLIeHUH UX B PE3Y/IbTaTe B3aUMOACHCTBHA CIOMHBIX IPH-
POAHBIX PAacTBOPOB ¢ FOPHBIMH Iopojamu. BepHajcKuii HEOJHOKpaTHO 110/~
YepKUBall 0coDOe MONOKEHHE BOIBL CPEAH HPHPOAHBIX XHMHUECKHX COe/H-
HEHHIT ¥ HACTAUBAI HA HEODXOIUMOCTH OCOOEHHO TILATE/NBHOIO U Ii1yboKo-
ro ee H3y4eHHus.

He meHee BenMKa W pakTHYeCKas POk HO3eMHBIX BOJ Kak «Hauboliee
JAParoLeHHOro uekonaeMmoroy (1o seipameHuio akajgemuka A.Il Kaprmuckoro
(puc. 2)). M3aapua nojzeMHbie BOJIbI HCTIONB3YHOTCH YEJI0BEKOM IS [THThs U
X031HCTBEHHBIX Lened. B HacTosllee BpeMs Ce/IbCKOE HaceleHHE IpaKTHYE-
CKH IOJIHOCTBI) YIOBJIETBOPAET CBOH NOTPeDHOCTH 34 CUET [OA3EMHbBIX BOJ.
[loj13eMHBIE BOBI ABJIAKTCA, TAKAKE, OCHOBHBIM HCTOUHHKOM IOPOJICKOIO XO-
3MHCTBEHHO-ITUTEEBOI0 BOAOCHADKEHNS B OOJBIIMHCTEE €BPONEHCKIX CTPaH.
[ToazeMHbIe BOABI LIMPOKO MCIIONB3YHOTCS JULS JIedeOHBIX Leneil.

HMexmounrenbHas poib NPHHAUIEKHT [T03EMHBIM BO1AM KAK HCTOYHH-
KY XHMHYECKOro Chipbi. M3 103eMHBIX BOJ BO MHOI'HX CTpaHax JasBHO [0-
ObiBaercs Oop, HATPUIL, MArHUIH, JTUTHIL, XJ10p, OpoMm, ioa. B MeHblIux 00be-
Max A00bIBalOT repMmanuil, pydouauil, crpoHumii, kansuui, uesuii. Ha or-
JAENbHBIX MECTOPOKICHUAX TakKe Melb, LUHHK, YpaH, pajuil, Bolb(pam,
MBILLIBAK, CEPY H JP.

Cepbe3Hoe 3HAYEHHE UMEHT 0/13eMHBIE BO/IbI KAK HCTOUHHMK TEIUIOBO
aHeprun. C HCIIONB30BAHUEM TEIUIA NO13eMHBIX BOJ ocTpoeHs! [laykarckas
reoTepManbHas WIEKTPoCcTaHUHs Ha KamyarTke, OCYLIECTBIEHO OTOIUIEHHE
mukpopaiioHos B Townuen, Maxaukane, ['poszHom u 1. 1. Tennocnabxenue
33 CYET TepPMA/bHBLIX BOJ 4acTHYHO ocyuwlecrsisercs Ha Kamuarke, B Tio-
MeHCKOH 1 Omckoit obnactsx, byparuu, Kazaxcrane u 1. 1.

Bo MHOrux ciyuasix 1oj3emMHele BOIBL ABISIOTCS BPEIHBIM (PaKTOpOM U
HIPAKOT OTPHLATENBHYIO poib. [lpu cTponTenscTBe rMAPOTEXHHYECKUX CO-
OPYHEHUH, TOHHEICH, METPONOIUTEHOB, pH paspaboTKe MECTOPOMICHHH
IOJIe3HBIX HCKONAEMBIX [103eMHbIE BO/Ibl 4ACTO OCJIOMKHAIOT BeleHue pador
H TpeOYHT 3HAYUTENLHBIX KAUTAIOBIOKeHUIT U1s 0opLObI ¢ HUMH.

LenHocTs BOJABI KAK NPHPOJHOIO MHHEpalla CBA3aHA € €€ HCKJIKHYH-
TeJIBHBIMH CBOHCTBAMH. [ J1aBHBIE CPEeN HUX CleyHoLHe:

1) MCKIHOUHTEIBLHAS 0/|BUAHOCTS;
2) cnocobHoCTs K (PazoBbiM HEpexojaM B TepMOAHHAMHYECKHX
YCIOBUAX 3€MHOH KOPBI;
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3) upesBbluaiiHas  XUMHYECKas  AKTHB-
HOCTb: HET B YCIIOBHAX 3EMHOH KOPBI NPHPOIHBIX
TeJl, KOTOpPbIE B TOH WIH HHOH MEpe HEe pacTBops-
MUCh Obl B IPHPOJAHBIX BOJAX;

4)  «BCHJAHOCTB® (110 BbIpaxeHuw Bep-
HAJACKOro (puc.3)) sBISETCS OJHMM H3 CaMbIX
YAUBHTENILHLIX CcBOicTB BOjAbl. Her Ha 3emue
YI'OJIKa, T/1e HeT BOJbl B TOH Win nHoH dopme.

HckmounTenbHOCTh [epeyrciIeHHbIX
CBOMCTB BO/bI JIENIAET €€ OJHHUM M3 BamHeNHIINX
NPUPOAHBIX 00beKTOB. Cl0MKHOCTE U MHOro0Opa-
3Me BOJ HA 3eMiie MPUBENH K TOMY, YTO €IHH-
CTBEHHOE NPHPOIHOE TEJIO W3Y4aeTcs LelbIM psi-
JoM Hayk. Kpome rujporeoiorud npupoHble
BO/Ibl M3YUAKTCH OKEAHOJIOIHEH, I'MJIPOIOrHelH, METeOPOIOruei, risainnoo-
ruei, ruIpaBIuKoOH.

Puc. 3.B.H. Bepuaockuii

1.1. CTpyKTypa rugporeonoruu

B c¢Bow ouepesb, BHYTPH I'MJIPOreo/IOrHH pasBUBAeTCd LE/blH psajl ca-
MOCTOSTEIBHBIX HAYYHBIX HanpapleHuil, oOpMUBIIHECH B CAMOCTOATE/b-
HblE Hay4Hble [UCLIHILINHBI, KOTOPBIE MOMXKHO pa3OuTh Ha 2 rpynIsl, onpee-
JHHOMHE, COOTBETCTBEHHO, €€ TEOPEeTHYSCKOE H METOAOJIONrHYeCKoe coaep-
#anue. K nepsoii rpynne orHocares odlas rujporeoiorts, JHHAMHKA 110/1-
3EMHBIX BOJ, I'HJPOr€OXHUMHS, KPHOTHIPOI€OJOIrHs, perHoHallbHas I'HApo-
reoiIoris, ropHONPOMBILUIEHHAS FHAPOTe0I0r U,

1. Obwas zudpoceorozus — PacCMaTPHBACT MPOHCXOMKIEHNE, pa3Me-
IIEHHE, JBHKEHHE IOJ3€MHBIX BOJI H MPOLECCH] HX B3aMMOJEHCTBHA € Top-
HBIMH [0pOJaMH, H3ydaeT oCoOeHHOCTH (PH3MYECKHX CBOHCTB I0J3eMHBIX
BO/l, HAXOMIIHXCA BO B3aHMOJCHCTBHH C IMOBEPXHOCTHBIMH BOJAMH 3€MIIH.
CraHoBleHHE H Pa3sBUTHE 3TOI0 HANPaBIEHHS THIAPOreOJIOIHH CBA3aHO C
tpyaamu B.H. Bepuanckoro, ®.I1. Casapenckoro, A.d. Jlebenesa, O.K.
Jlanre, H.M. Toncruxuna 1 ap.

2. Tudpoceoxumua 3aHMUMaeTCi H3ydeHHeM (GOPMUPOBAHUA XHUMH4Ye-
CKOI'0 COCTABA IOJ3EMHBIX BOJ Pa3/IMUHOrO npoucxoxaeHus. Kak nayuHoe
HAlIPAB/ICHHE OHA BO3ZHUKIIA HA CTBIKE IeOXUMHH U rujporeosorui. OcHoBHas
poiib B (POPMHPOBAHHH €€ HayuHbIX OcHOB rpuHaiesxut B.HU. Bepuaackomy,
A.E. ®epemany, AU, Cemuxarosy, I'.H. Kamenckomy u ap.

3. Hunamuka nodzemubix 600 HCCIEAYET 3aKOHOMEPHOCTH [IBHKEHHS
IMOJI3€MHBIX BO/1 B FOPHBIX IIO0POJAX ¢ LE/bH KOJIHYECTBEHHOH OLEHKH 3TOI0
pouecca U VIpasIeHUs UM B HYKHOM HanpasieHuH. OCHOBBI JJaHHOIO pas-
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aena rugporeonornu sanokensl A, Jlapcu, K. Hwomon, H.E. JKykosckum,
H.H. Ilasnosckum 1 ap.

4. Kpuocuodpoeceonozus HIy4aeT NPOUCKONK/IECHUE, YCIOBUS 3ajera-
HHSl, paclpocTpaHeHus U (JopMHPOBAHHS 1OA3EMHBIX BOJ B pailoHax pac-
[POCTPAHEHH MHOTOJIETHEMEP3/ILIX 1Opo/A. CTAHOBIGHHE H PA3BUTHE YTOrO
HallpaBlieHUs I'HJporeosioruy cesazano ¢ tpygamid M.B.JIesora, H.M. Toxn-
cruxuna, M.M. Cymruna, [1.M. [lsenosa, B.A. Kyapssuera.

5.  Pecuonarshas cudpoeeonozus — UCCIEIYET 3aKOHOMEPHOCTH YCIIO-
BHI 3a/eraHus, pacrnpoctpaHeHuss ¥ (QOPMHPOBAHHS IOJ3eMHBIX BOJ OT-
JeJIbHBIX PErHOHOB, pazpadaTbiBaeT MPUHLMIILL IHAPOTEOIOrHYECKOIo Kap-
THPOBAHUS H PAHOHUPOBAHHS IEOJOrHUECKUX CPejl ¢ YUeTOM HX MHOroodpa-
3us. CraHoBIEHHE FTOr0 HanpasieHus ceazano ¢ tpynamu C.H. Hukuruna,
@.I1. Capapenckoro, H.HM. Toncruxuna, AWM. Cemuxarosa.

6. lopronpomviwrennas TAAPOreOIOrHs H3YYaeT M0/13eMHbIe BO/bI B
CBSI3U C OCBOEHUEM MECTOPOMJIEHUH TBEPALIX IOJE3HLIX HUCKONAEMbIX 114
000CHOBAHMS HHIKEHEPHBIX MEPOIPHATHII 110 NPeayIPeRICHHID BPEIHOIO
BIIMSAHUS 110/I3¢MHBIX BOJ HA (DYHKUHOHUPOBAHHE O0BEKTOB IOPHOIO MPOH3-
BoJcTBA. HaydyHo-MeToHYEeCKHE OCHOBbLI NOPHOLPOMBILIIEHHOH THIPOreo-
noruu pazpadoraner .M. Wleroneseim, C.B. Tposuckum, C.I1. [Ipoxopo-
BbIM, B.A. MupoHeHKko.

1.2. HayyHble 1 npuknagHble 3aA4a4un rugporeonorum

Hayunsle 3anadu rHApOre0Iordd CBA3aHbI ¢ H3YYEHHEM [PHPOIHBIX
IUJIPOTe0IOrHYecKiX MPOLECCOB M 3aKOHOMEpHOCTeH (hopMHpOBaHUS M0/~
3eMHBIX BOJ. [lpu 3TOM H3yuaercs Takke BIAMSHHUE IO3E€MHBIX BOJ HA Ieo-
JOTHYECKHUE MPOLECChl, KOTOPOE CYIIECTBEHHO [TPOSBIACTCS, HAIIPUMED, TIPH
(hopMHPOBAHMKM MECTOPOMACHHUH [10JIe3HBIX HCKONAEMBIX, TEIUIOBOIO I0JIs
3eMIIH, reoJHHAMHYeCKOH 00CTAHOBKH.

[lpuknajanbie 3a1aud CHAPOTEOIOTHH CBA3aHBI ¢ PELICHHEM MpaKTHde-
CKHX 32/1a4 XO3SHCTBEHHOI'O HCIIOIB30BAHUS OI3EMHBIX BOJ (/IS BOJO- W
TeIUIOCHADMEeHHs, B jIeueDHBIX 1eiX) H HeoOX0UMOCTBIY YIIPABJICHHA 1101~
3¢MHBIMH BOJAMH NpPH [POBEICHHH XO03AHCTBEHHBIX MEpONpHATHI (pa3pa-
00TKE MECTOPOMKICHHH MMOJIe3HBIX HCKOMAEMBIX, CelIbCKOX03HCTBEHHBIX Me-
JMOpaLMsX, CTPOUTEILCTBE).

KoHTponkHbIe Bonpock! K pasgeny 1

Hazosure 0bbekT H3YUYEHHA FHIPOrco/IorHH,

HazoeuTe HCKIIIOUHTEIEHBIE CBOHCTBA BOJILL

Kakoso snauenue Nnoa3eMHbBIX BOJ B 3KH3HH yejloBeka’?
Hazoeute OCHOBHLIE Pasacilbl FTHOAPOIreOJIOrHH.

Hazogute YUCHBIX, BHCCLIHX BKIAA B PAsBHTHE 'HAPOreO/IOrit.

Mo L b=
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Tema 2. Boga Ha 3emne. EQMHCTBO NpupoaHbIX BOA
2.1. BOHOHOCHHE FOPHU30OHTEI K KOMNNeKCbI

B rujiporeoort4eckomM OTHOLIEHHH BCE MOPOALL AN TCs Ha 3 IPyIIILL:

1. Bojonponuuaemsie — rajledHuKu, rpasuil, necok. Peixisle necua-
HUKH H BC€ CHIbHOTPELHHOBATHIE IIOPO/bIL.

2. lonynpoHuuaemele — MIHHHCTHIE NECKH, JIECC, M3BECTHAKH, Ilecua-
HHKH U cIabOTPEeIHHOBATEIE METAMOP(HUECKHE H MAIMATHYECKHE TIOPOJIEL.

3. llpakruyecku HeNPOHHIAEMBIE — ITIMHBI, CYTJIMHKH H BCE MaCCHB-
HbIE KPHCTAIHYECKHE H 0CA0YHBIE [TOPO/Ibl, €CJIH OHH HE TPELIHHOBATLIE.

BojonpoHuLagMele H OIYIPOHULAEMBlE TOPO/bl 00pa3yT B 3eMHOI
KOpE CHCTEMY BOJIOHOCHBIX TOPU30HTOB.

BoqoHOCHBIM TOPH30HTOM HA3bIBAETCH BOJAOIPOHHLAEMBIH IUIACT,
HACBILIEHHBI BOJIOH, HAXOAWIEHCS B MOCTOAHHOM JIBMIKGHHH Onarojaps
IHAPaBIHYECKOH CBA3H U IIEpeNnaly JaBJIeHHA, CYLECTBYOIIHX BO BCEM ILIa-
CTe, H OrpAHMYEHHLIH BOJOHENPOHHULAEMBIMH IOPOJIAMH CHH3Y H CBEpPXY,
HIIH TOJIBKO CHH3Y (puc.4).

Wﬂ?ﬁ% ///fff///f//f//f/f/////n’/r' ; -

}ff}xf/f}ff;/}x:f/}//};f;f/}ﬁ/.//}ff;}
, 72 E‘F E“ Es :E

Pue. 4. Tunoepte cxempl 3aiezaniis 6O0OHOCHBIX SOPUIOHMOE.
! — godonocume SEPUIOHMN rﬂ — SPVHMOELE #fJ{?'M, 1 — MeMCNAACMoEnte HEHANOPHBIE,
& — apme;iufmc'm;e); Jr g #rr.i'(}ﬂ_l‘}}ﬂp}”ﬂﬁ’ H(JF(J@M.' 3- VPOGSEHE HEHAMOPHBLX g,
4 — H'hEZHJ‘.HE’mlefECKHI} YpogeHh HAnOPHBIX aod; 5 — HANPAGEIEHNHE deUMCEHUA
nodieMHbIX B‘Dd,‘ 0 — ;}(J(JHHK SPVHIOGHX o0
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[TnacT, noacTiiaruil BOJOHOCHBIH IOPHU30HT, HA3BIBACTCH HOOOWBOLU
BOJIOHOCHOIO ropusonta. llnact, nepexkpeiBatOlini BOJOHOCHBIH T'OPH3OHT
HA3LIBACTCS NMOY6OU BOJAOHOCHOrO ropusonta. [losepxHocrts, obpazoBaHHas
MOJ3eMHBIMH BOJAMH, HOCHT HA3BAHHE 3¢PKAIA NOOZEMHBLY BOO.

Pazimuaror O€3HANOPHBIE U HAIIOPHEIE BOJIOHOCHLIE NOPH30HTHI.

besnanopueie 00OHOCHBIE 20pPU3OHMBI HE HMEKOT IEPEeKPbIBAKLINX
MPOHHULAEMbIX FOPHBIX MOPOJI, W3-3a Yero nmUTaHue arMoc(epHbIMH ocaiKa-
MH HPOUCXOIAHT 110 BCEH IUIOWAAN WX PACpPOCTPAHEHHA W [10A3¢MHBIE BO/IbI
HCIIBITLIBAKT TOJIBKO aTMOC(EpHOE JaBIeHHeE.

Hanopnvie sodoHocHble 20pu3oHmsl  EPEKPLITE  HENPOHHULIAEMBIMU
IOPHBIMH [IOPOJAMH H II03TOMY XapakTepHU3YIOTCH JABIIEHUAMU, IIPEBbILLIA-
oM armoceproe. [luranne 3Tux ropuzoHToB arMochepHbIMH OcaKa-
MH MOKET OCYLIECTB/IATHLCA TONLKO HAa OTAENbHBIX Y4YacTKax, rie OTCyT-
CTBYHT NepeKpbiBatolipe ciadonpoHuuaemMsie Mopo/sl. Hacto HanopHbie
BO/IOHOCHBIE I'OPHU30HTHI MOI'YT [1€PEX0/AHTh B De3HANOpHbIE U HA00OPOT.

OCHOBHBIMH 3JIEMEHTAMH BOJAOHOCHOI'Q I'OPH30HTA SBJISIOTCS 00J1acTh
nUTaHus, 001acTh pacrpocTpaHeHus H 001acTh pas3rpysku (puc. 5).
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Puc. 5. Ocnognble 21emennmsl 6000HOCHOZ0 20PUIOHMA:
I — 2nunel, 2 — necku, 3 — c60D00HBIL YPOBEHH NOOIEMHBIX 00,
4 — nbesomempuyeckas nogepxuocms, obaacmu: A — numanus,
B — pacnpocmpanenus (nanopa), C — pazepyzriu, Hyu H> — nanopel goodut

Obracme numanus — 3T0 30HA, B npejenax koropoil armocdepHble
0CaJIKH MOI'YT [IPOHHKATE B I'HjpaBiHdeckyro cucremy. Ilpeodnanarommmn
HalpaBJIEHUAMH JIBHKEHHS OJ3EMHBIX BOJ B 3TOH 4acTH BOJOHOCHOI'O I'0-
PU30HTA MOI'YT ObITE HUCXO/SLIEE BEPTHKAILHOE U YACTHYHO IOPHU3OHTAIlL-
HOE JIBHKEHHE.
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Ob6racms pacnpocmpanenus (Hanopa) NOO3EMHbIX 600 — IPOMEKYTOU-
Has 30HA MExAY o0lacTaMM NUTAHUS M Pasrpy3KH, KOTOpas SABISETCH OC-
HOBHO#H 1o 1omaiy passurus. B npenenax »roit obnactu npeodiajaronmm
HAlpPaBJIEHHEM JIBHKEHHs [103eMHBIX BOJ ABIAETCA I'OPH30OHTAJILHOE JIBH-
aenue. [lins Ge3HANOpHBIX BOJAOHOCHBIX TOPH30HTOB 3TH JIBE NepBble 00/1a-
CTH, KaK [PAaBHIIO, COBIAIAIOT.

Obaacme pasepysxku — 30Ha, B IIPee/1ax KOTOPOH 10/13eMHbIe BO/1bl Bbl-
XO/JAT HA MOBEPXHOCTh 3€MIIH HIIH [IEPEIHBAIOTCH B JAPYTIOH BOJOHOCHBIH I'0-
pusoHT. Hanpasinenus JBUKEHHs MOJA3EMHBIX BOJ MOI'YT ObIThb BEPTHKAIb-
HBEIMH BOCXOIALHMH HITH HUCXO/IALHMH.

Bonee kpynHoii eauHueil rugporeoorHueckoi crpaTHpuxkaliiy sBiis-
€Tcsl BOJOHOCHBII KOMILUIEKC.

BoIoHOCHBII KOMILIEKC — IPYIINA THAPABIHUYECKH CBA3AHHBIX MEMKITY CO-
00il BOJOHOCHBIX I'OPH30HTOB, OJIMHAKOBBLIX WIIH PA3HBIX 110 JIMTOJIOIHYECKOMY
COCTABY, Pa3eIeHHbIX Cl1ab0BOIONPOHULIAEMBIMH [1OPOIAMH OTHOCHTE/ILHO He-
OO/IBILION MOLIHOCTH W HMMEIOLIMX OIM3KHE YCIOBHMS IIMTAHMS H Pasrpys3Ki.
B oriHune oT BOJOHOCHBIX I'OPHU30HTOB B BOJOHOCHOM KOMILIEKCE HAIOPLI 110/1-
3EMHBIX BOJ MOIYT H3MEHATbCS B BEPTHKAIIBHOM pPaspese, 4To ONpe/leiaeTcs
CTENEHBI IPOHHLAEMOCTH MOPO/L OTAENBHBIX FOPU30HTOB (pHC. 6).

CxBawuna

o O Oy SiRam|on
=J¢ [vv]7 [ ]¢ -

Pue. 6. Tunosaa cxema cmpoenus 8000HOCH020 Komnieked: | — sodonponuyaemsie

nopodsl, 2 — eodoynoprbie ROPOOLI, 3-35 — nbezoMemputecKie VPOosHI COOMBEMCMEEHHO

I 1, 1T zopusormoa; 6 — nanpagienue deUNCEHUA NOO3EMHBIX 600, 7 — 00AaCcHbL NUMAaHLUA
BO0OHOCHDZ20 KOMILIEKea; 8 — podHuK HUCXOOA T (30Ha paszepysKu)

CHC'I'EME BOOOHOCHBIX KOMILICKCOB, CBA3dHHAA e,'J.HH'Di"I OEJIHC'I'I}H} ITH~-
TAHHA M PA3rPY3KH 00pasyer dacceiH Mmoa3eMHBIX BO.
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2.2. KnumaTuyeckui KpyroeopoT Boasl. BoaHLIH BanaHc TeppuTopuK

OaHO U3 IN1ABHBIX CBOHCTB BO/Ibl HA MOBEPXHOCTH 3€MIIH — 3TO Croco0-
HOCTb BOJbl U3MEHATH B TEPMOJIHHAMHYECKHX YCIOBHAX 3€MHOH KOpbI CBOE
(azosoe cocrosinue (puc. 7). HocrosHHblil NpUTOK OONBIIOIO KOJIHYECTBA
IYUYHCTOH SHEPIrUH BbI3bIBAET HA MOBEPXHOCTH 3€MIIM MCIAPEHHE OIPOMHBIX
Macc BOJBL, YTO BeJET K cHaDmeHuo armocdepsl Bnaroi. Menapenune npore-
KaeT HHTEHCHBHEE B TEIUIBIX JKBATOPHAILHBIX paHOHAX H YMEHBIIAETCA K
nonocaM. OHO YCHIMBAETCH HA BeTPY, YMEHBLIAETCH [PH YBEJIHUEHHH colle-
HOCTH BOJbl. BOJNBIIYIO po/ib B MCHAPEHHUH BO/LI UIPaeT PACTUTENIBHOCTD:
4acTO MOLLUHBIE JIepPeBbi TPOIHYECKOID Jleca ¢ IOJIHBIM OCHOBAHHEM CPaBHH-
BAKOT ¢ I'MIAHTCKUMM HACOCAMM, MNEpeKauHBaloMIMMI BlIary M3 [OYBBl B atT-
mocdepy. Hanpumep, nojacuurado, 4ro aBeTpaiuilckuil 3BKaauIT npy ona-
FONPHUATHBLIX YCIOBHAX €KeHEBHO repekaunsaeT 10 1,5 ueHtHepos Boasl. U
naxke Oepeza B YMEPEHHBIX WIHPOTAX UCHApseT exerogHo 7 Teic. J1 Boasl. Ho,
KOHEUHO, [JIABHLIM [OCTABLIMKOM BIArd B arMoc(epy sBIsSeTcs OKeaH H3-3a
€ro OIPOMHBIX Pa3MEPOB.

G <> D

411600(1740) 06000(919) 7500(234)

65000(560)

BN | | OSSR |
il =T Newey?”

—  — - Mepupepuinan vacms  Iamnnyman
aanN_ Gy vacme it

7500(234)

= # 7 & 2 —— 7 —L

Puc. 7 Cxema kiumamuyecko2o kpy2ogopoma 600wl | — amvocgheprvie ocaoku,
2-3 — cmox (2 — nogepxuocmuwiil, 3 — nodzemunill); 4 — ucnapenue.
Yucna na pucynke — shavenun coomeememeayiowux sntemenmos Mupoeozo eodnozo
Baranca: 6e3 ckoboK — 8 KM', 8 CKOOKAX — & MM

[Tonas B armMocdepy, Boja BMECTE C BO3/YXOM BOBIIEKACTCH B CIOXKHYIO
CHCTEMY BO3JVIIHBIX TeueHHH. B onpejeneHHbIX YCIOBHAX Nap HauHMHAET
I{i}H,'J.ﬂHCHpﬂBa'l'hCH, CﬂﬁHpa'l’hCH B KalllH BOABI, l{(}'l'ﬂpb.lﬂ [NagarT HAa 3eMITHY B
Hiage NOXId HJIH CHEera, 4 HA OXJIamIeHHBIX }l’l:IElC'I‘l{aK B BHAC HHEHA, H?Mﬂpﬂ-
3H, pUCbl. KGJ]H‘[&C’['EU BEINTANAKUIHX OCAAKOB 1 MX []Jﬂpma TAKMHKE 3aBHCHAT OT
KOHKPETHBIX reorpaduueckux yCIOBMIl: yialeHHOCTH oT Oepera Mops, Bbl-
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COTEI MECTHOCTH, IOJIOKEHHE MOAHATHI penbeda OTHOCHTENBHO BO3/IVIIHEIX
Te4YEeHUI, IPHHOCAIINX BJIATY H JIp.

bBonbiias yacTs arMoc(epHBIX OCAJKOB, BHINAJAIOIIHX HA MATEPHKH,
1101 BIUAHHEM CHIIbI TSKECTH, IPYIIIHPYSACE B CTPYHKH, PYUYbH H PEKH, CTe-
KAET CHOBA B OKEaH, 3aMbIKas LUK Kpyroobopora. DToT KPYroBOPOT BO/bI
HA3BIBAKOT KIHMATHYECKHM.

B pesynbrare KIMMaTHYECKOr0 KpyroobopoTa HENpephiBHO BOCHOIHSA-
KOTCS 3allackl NOA3eMHBIX BOJI. Ha 3eMHOI NoBepXHOCTH IPOHCXOUT paszile-
JIeHHe BBINABLIMX aTMOC(EpHBIX OCAJKOB HA TPH COCTABHBLIE YACTH: OJHA
YACThL ITHX OCAJKOB TYT K€ CHOBA Hclapsercs B arMocdepy, BTOpas 4acTh,
CTEKAIOLAs [10 MOBEPXHOCTH 3eMIIH B cTOpOoHY Mupogoro okeana, oOpasyer
HOGEPXHOCMHBIL CHIOK, TPEThsl YaCTh NMPOHUKAET Yepe3 MOYBY B MOPHBIE 110-
Po/bl, 00pa3ys M0A3eMHbIH CTOK.

CoOTHOWIEHHE MEK/IY BblE/IEHHBIMH COCTABISIOWMMUI PA3/IHYHO U 3a-
BHCHT OT KOHKPETHBIX IIPHPOJHLIX VCIOBHIl: Xapakrepa penkeda, THna rop-
HEIX 1100/, UX MOPUCTOCTH H TPELIHHOBATOCTH, TEMIIEPATYPEl BO31yXa, Xa-
pakTepa pactutelbHOCTH W Jp. Tak, juisi eBporieiickoil yacti ObIBILIETO
CCCP I''B. boroMo/0B 1pUBOAXT CIAEAYIOLINE BEIHYHHLI HHOUIBTPALIUK aT-
MOC(epHBIX 0caAKOB (B % OT KONMYECTBA I'OJOBBIX OCA/IKOB): JIECCOBH/IHbIE
nopoabl — 15-20, riunel v cyrauakn — 10-12, necuansie nopoast — 22-28,
TPeLIMHOBATBIE TOPOALl — 35—45, 3akapcroBaHHble nopoasl — S0-60.

3HAuUEHHE KIMMATHUECKOI0 KPYroBOpoTa O4eHb BesiMko. Eciu Obl He
CYLLECTBOBAIIO YTOI'0 KPYIOBOPOTA YPOBEHb BO/bI HA 3eMIle YCTAHOBHIICH Obl
HA OJIHOI OoTMeTKe B OKeaHaX W HA KOHTHHeHTax. Mcuesnu Obl pexu, pogHu-
KU, 03epa. YpOoBeHb BOJBI HA KOHTHHEHTE Obll OBl TOJNLKO 4YTh BEIIIE COBpE-
MeHHOII oTMeTKH MHpOBOro OKeaHa, T. €. MOIIHOCTb 30HBI A3PALHH PE3KO
BO3pocia Obl, riybdHHA 3aneradus Bojbl Toke. [pexkpartiiocs Obl BHKEHHE
BO/Ibl, HCYesn Obl npakrtudeckd Bee nanmmwadTel Ha 3emile. KOHTHHEHTBI
NpeBpaTHIHCE OBl B [IYCTHIHIO, He cTano Obl IUIOJA0POAHBIX 3eMelb. KH3HL B
ITUX YCIOBHAX CTaIA Obl HEBO3MOMKHOI.

Bakneiiime pe3yasTaTsl KIHMATHUECKOIO KPYTOBOPOTA:

1. dopMHpoBaHHE BETBH IIPECHBIX BOJ HA 3eMile WM, TouHee, obec-
[eyeHHe MaTepUKOB [IPecHOH BOI0H, HeoOXOUMOIH /118 KH3HH YeroBeka U
MHOI'HX Pa3HOBM/HOCTEN KMBOTHBIX W PACTEHHIH.

2. [loppepxanue Ha KOHTHHeHTax 0ollee BBICOKMX OTHOCHTEIILHO
OKeaHa YPOBHEH MMO/3eMHBIX BOJI, ODECHEUHBAIOIINX HENPEPBIBHOCTL M0/1-
3eMHOI0 M [OBEPXHOCTHOIO CTOKAa. BBICOKHE YPOBHH BO/Ibl — OCHOBA Pa3BH-
THS BCEI'O JKHBOI'O HA KOHTHHEHTAX.

3. Crporyw HanpapIeHHOCTb JBHKEHUS BO/Bl OT FOPHBIX COOpYXkKe-
HUIl (BogOpaszienoB) K dacceiiHaM CTOKa W, B KOHEYHOM MTOI'e, BO3BpALlEHHE
BO/Ibl B OKEaH.
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4.  dopmupoBaHHe pazHooOpazHOro BoAo0OMeHa W BOJ0OOMEHHBIX
30H HA KOHTHHEHTAX M 11eIb(OBOI 30He OKEaHOB, ONPEIEIsONIHX Pa3HO00-
pazue naHuagTos.

5. Bo3zo0HoBisieMocTh 3anacOB BOJIbI HA KOHTHHEHTAX, ONpele/nB-
as UX HeHCUEepPaeMOCTh B re0lornyeckoi HeTopHH 3eMIH H 0co0YH YHU-
KaJlbHOCTE BOABI KAK ITOJNEZHOID HCKOIIAEMOI'O.

6. @u3Hueckoe W XMMHUYECKOE MpeodpasoBaHHe OIPOMHON Maccsl
I'OPHBIX [10POJ1 HA KOHTHHEHTAaX, 00ecleunBatolee BOZHHKHOBEHHE [IPUHIIH-
MUANBHO HOBBIX MHHEpalIbHBIX 00pazoBaHUH, NONMKHBIIMX HAYANO MHOIO-
00pa3nio B HEXKUBOI IPUPOJIE.

7. llepenoc coneil W paspyliaeMblx F'OPHBIX [OPOJ] ¢ KOHTHHEHTOB B
Mﬂpﬂ H OKCdHBIL, 4YTO obecrieunBaeT Hﬂpﬂ,‘].}" C ,.'J.p}"l'HMl'l SBJIEHHUAMH I'E€OJIOTH=-
YeCKHH KPYroBOpOT BELIECTBA B 3eMHOI KOpe, a Takke HBOJIOLHOHHOE T'eo-
XMMHYECKOE PA3BUTHE OKeaHa.

Paccmorpum Oonee noapoOHO HEKOTOPLIE KOJIHUECTBEHHLIE CTOPOHBI
KIIHMATHYCCKOI'0 KpPYyToBOPOTA, OIPCACIANMIHE IMHTAHHE H paclnpocTpaHe-
HUE 11013eMHBIX BOJ

KonnuecrseHHoe BeIpaeHHe Npolecca KIMMAaTHUECKOIO KPyrosopoTa
BO/Ibl M €I'0 OT/1e/IbHBIX 3BEHLER MOKET ObITh OXAPAKTEPHIOBAHO € [IOMOLLLIO
BOAHOI0 Dananca. BojHelil Danane kakoil 1nbo TeppuTopuu, T. €. HAKOIUIe-
HHUE H pﬂCKO.LT,DBﬂHHE BOJBI B €¢ IIpﬂ,uﬂJlaK 3d T¢ MM UHBIS HH'l'ﬁpBﬁ_'lhl Bpe-
MEHH, 3ABHCHT OT KIHMMaTHYCCKHX {IJE]I{'I'UPDB H Kﬂpﬂl('l'ep'il IIU,LIC'I'HJIE]}CILLI,Eﬁ
noBepXHOCTH. COOTHOLIEHHE IEMEHTOB BOJAHOIO DalnaHca — 0caJkoB, Hcla-
PEHHS, [IOBEPXHOCTHOI'O M IOJ3E€MHOI0 CTOKOB B OlpeleleHHbIX (PU3HKO-
reorpad)MUECKHX YCIOBHAX U1l MHOTOJIETHEI'O [IEPHOA B CPE/IHEM SBIISETCS
llpﬂK'I‘HHeCKH NOCTOAHHBIM H D]Ipeﬂ,ﬂl]ﬂe’l' Cpt‘.,LT,HIer pElCXD,'JhI pﬂl( H BOJHBIC
pecypchl KOHKPETHOTO PEerHoHa.

3aKOHOMEPHOCTL H3MEHEHHS 3alacOB BOJ 00LIYHO BbIpAKAETCH Ypas-
HeHueM BojHOro Hananca. B obuem ciryuae, 310 ypasHeHue juist 106oil Tep-
pUTOpHH 3a 1000 NPOMEKYTOK BPEMEHH MMEET ClIE YL BU/|

X+K+Y1-Y2-Z+W1+W2+U1-U2=0,

riae X — konuuectBo ocankos, K — koHjgeHcauus Biaary, ¥l — npUTOK peuHbIX
BOJI M3 APYIHX paHoHOB, Y2 — CTOK pek 3a npeiensl paccMaTpHBaeMoil Tep-
putopun, Z — wucnapenue, W1 — u3MeHeHHe 3aMacoB IMOJ3EMHBIX BOJI,
W2 — u3MeHeHHe BOJHBIX 3aI1aCOB HA NOBEPXHOCTH BogocOopa, Ul — npuTok
I10/13€MHBIX BOJ] H3 CMEXHBIX paiioHoB, U2 — cTOK 10/13eMHBIX BOJ B cOCe/l-
HHUE PailOHbI HUKE YPOBHS JPEHHPOBAHHS HX PEYHBIMH PYCIAMH.

B npakTHueckHX Le/sX HeKOTOPbIe YIeHb! YKA3aHHOI'0 ypaBHeHUs 00b-
€MHSIOTCS WM NPUpAaBHUBAKTC K HYI0. Hanpumep, BelencTBue 1pakri-
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YECKHX 3aTPyAHEHHI OnpejelleHHs KOHJAEH AN 3Ta COCTABIISOMAN BOAHO-
ro fanaHca YCI0BHO YYMTBIBAETCH BMECTE C OCA[KAMH M MCHAPEHUEM H T. [
[TorToMy Ha NpakTHKe NPH pacdere CPeHEro MHOIOJIETHEro DallaHca Kakoii-
nuOO0 TEPPUTOPHH, HCIIOIB3YETCS YPaABHEHUE!

X+Y1-Y2-Z+U1-U2=0.
2.3. NogzeMHbIA N NOBEPXHOCTHLIA CTOKM

Kak paccMoTpeno panee, B pe3yibTaTe KIHMATHUYECKOTO KPYroBOpoTa
(hOPMHPYHOTCS NOBEPXHOCTHBIH M IOJA3EMHBIH CTOKH, CYMMa KOTOPBIX CO-
crasisier oOLWMil cToK TOH Wi HHOI TepputopHH. Bennuuny croka onpeje-
JSKOT IIYTEM 3aMEpOB PacXol0B PeK, 1107 KOTOPLIMH [TOHUMAETCH Kollnye-
CTBO BO/IbL, [POTEKAIOLIEe B SIMHHILYY BPEMEHH depes IOMepevHoe ceueHHe
pycna pekd. OCHOBHBIMH XapaKTEPHCTHKAMH CTOKA ABISHTCH KO3 pHUHEeHT
CTOKa, MOOYIIE CTOKA M HOPMA CTOKA.

Koaghghuyuenmon emorxa R HazpiBaercst 0THOLIEHHE cTOKA fi 3a onpee-
JeHHbIH NepHO/ K KOJIHYECTBY BBIIABLIMX 33 3TOT e MepHoJ ocaikoB X B
Oacceiine pexu R = h/X

Modyrem cmoxa M HazsiBaeTcs KOJIHYECTBO BOJABI (J, cTeKawllee B
e/lMHULLY BpeMeHH ¢ | kM BogocOopHOi nnowany dacceiina pexu F M = O/F

Hopmwoti ecmora hy HazelBaeTcs cpeHeapu(pMeTniecKkas BeJIMYHHA CTO-
Ka 3a JUIMTeNbHbL nepuoy HaburoaeHuit (n net) hy = hin

[Turanue pex cxkiajsiBaeTcs U3 MOBEPXHOCTHOIO M I0/3EMHOIO CTOKA.
[ToBepxHOCTHOE NHTAHUE PEK JENUTCH HA J0KIEBOE, CHEIOBOE, JIeJHUKOBOE
H CMELIaHHOE.

Jloseroe MUTaHKWE XapaKTEPHO Ui PEK YMEPEHHOTO H BIAXKHOTO TPO-
MUYECKOI0 KIMMATA M OT/IHYAETCs 3HAYMTE/IbHBIMH KOJleOaHUsIMH B 3aBUCH-
MOCTH OT XapakTepa pacrpezelieHus aTMoc)epHBIX 0CAIKOB B TeUEHHE ro/1a.

Caeroeoe nutaHie Haudollee BEIPAXKEHO B PAHOHAX C YCTOHYHMBBIM CHe-
I'OBBIM [IOKPOBOM, YTO XAPAKTEPHO JUISL CEBEPHBIX H cpeiHux wmpot. [lis
OOJILIIMHCTBA PABHHHHBIX PeK eBponeiickoil uactn Poccun ¢Tok 3a cuer cHe-
rOBOIO NUTaHKUA cocTaeisieT cbiile 50 % oT cyMMBI ro10BOTO.

JlennukoBoe nurtaHie oOYCIOBIEHO TasHHEM JI€JIHUKOB B BBICOKOTOp-
HBIX paiioHax B nerHee spems. OHo xapakTepHo Wi pek Kaekaza, Cubupu u
ocodenno Cpenneit Asuu.

Kak npasuio, pek HMeT CMEIIAHHOE [IHTAHHE.

[TonzeMHoOe nuTaHHe PeKH HONYUYAKT B Pe3yibTare APEHUPOBAHHI BO-
JOHOCHBIX TOPHU30HTOB, KOTOpBIE OHU nepecekawoT. B nerHee Bpems, Kak
PaBH/IO, PEKH HMEKT [OBEPXHOCTHOE W I0[3€MHOE IMHTAHWE, 3UMOI —
TOJIBKO MO/[3MHOE IMHTAHHE.

OcHOBHBIMU (PAKTOPAMH, ONPEIE/SIIOMIMMHE KOJIHYECTBEHHbIE B3aHMO-
OTHOLIEHHS IOBEPXHOCTHOI'D M I10J3&MHOI0 CTOKOB, SBISFOTCS KIMMATHYE-
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ckue, reomopdonorinueckue, MNOYBEHHO-IEOJIOINHUECKHE, XapakTep pacTH-
TEJABHOCTH H HCKYCCTBEHHbIE (TeXHOIeHHbIE).

Knunamuueckue haxmopel SBISOTCS HanDollee BAKHBIMH: HET Ocal-
KOB — HET CTOKA. PaznuuHble BU/LI OCAZIKOB 00YCIIABIMBAKT PA3IHYHELH Xa-
pakrep croka. [Iponoimxurensheie, HeOoNbIIOH HHTEHCHBHOCTH O0JIOMKHBIE
JOMKH, 4 TAKKE KPATKOBPEMEHHBIE JI0K/IH CIIOCOOCTBYIOT JIyullieil HH(pHIb-
TpauuH arMoc(epHbIX OCAJKOB, a, CIIeJ0BaTeIbHO, H YBEIMYEHHIO M0/13eM-
HOro croka. CHIbHBIE JOMKIAH H JIHBHH BbIZbIBAIOT 3HAYMTEIILHBLIH [0BepX-
HOCTHBIH CTOK. DTOMY e cliocoDCTBYET TasHUe BeCHOH CHEeroBoro Iokposa,
4TO MPHBOINT K BOZHHKHOBEHHIO OYPHEIX MABOIKOB HA PEKaX.

Teomopghonocuneckue gaxmoput (pensved, popma u pasmepsl Dacceiina)
ONPEIENAT HE TOIBKO HHTEHCHBHOCTE 001Iero cToka, Ho U ero Bui. Culib-
HO pacu/ieHeHHbIH ropHelil penbed) criocodCTBYET B KONHYECTBEHHOM OTHO-
IIEHUH YBE/IHYEHHK He TOJIBKO IOBEPXHOCTHOIO, HO M IOJ3eMHOI0 CTOKA.
OHako BeJIMYHHA MOBEPXHOCTHOIO CTOKA B FOPHBIX paiiOHaX pacrer OBICT-
pee, YeM I0/13eMHOT 0.

[ousenno-ceonocuneckue ¢haxmopsl  PeryjiupyrOT Xapakrep CToka,
rIaBHBIM 00pa3oM, Yepes BOJONPOHMLIAESMOCTE [0POJ 30HLI a’spauun. Yem
Ooubie aTMOC(hEpPHBIX OCAJKOB NPOCAYNBACTCS, 00pa3ys 10/3eMHbIE BO/bI,
TEM MEHBILIE [IOBEPXHOCTHBIH CTOK.

Pacmumenbrocms sadepiicuéaem MOBEPXHOCTHBIH CTOK H crnocoOcTBy-
eT HH(HIbTpauuy BO/LI, 3aMeusieT TasHue cHera a0 20-30 gHeil, uro Takxe
criocodeTByeT (DOPMUPOBAHUIO [O13EMHOID CTOKA.

HekyecTBeHHble (pakTOpEL, CBA3aHHBIE C ArPOTEXHHYSCKHMH MEpOIIpHS-
THUSAMH, BO3BEICHHEM IHMAPOTEXHHYECKUX COOPYIKEHHIl, CO3JaHHEM HCKYC-
CTBEHHBIX BOJOXPAHUITHIL M JAPYTOil JeATelbHOCTBIO YelIOBEKa, NPHBOIAT K
HAPYILIEHHK) eCTECTBEHHOI0 PeXHMA I10/I3eMHBIX H [IOBEPXHOCTHBIX BOI, a,
CIIe10BATENbHO, K M3MEHEHHIO XapakTepa cToka. Tak co3/laHHe KPYyIIHbIX BO-
JOXPAHHIIHLL 3aMe/UiseT 00WHIl CTOK M YMEHBUIAET €ro BhIlIE BOJIOXPAHH-
nuia, Huke — yeennuusaet. [Ipu 3ToM BO3MOKHO Kak yBellHYeHHe, Tak W
yMEHbIIIEHHE BeJIMYHHBI [10/13¢MHOI0 CTOKA.

KOHTpﬂnhHhIE BONpPOCKkI K pazgeny 2

UTo Takoe BOAOHOCHBIH IOpH30HT?

HaszoBure OCHOBHBIE 3JIEMEHTBI BOJOHOCHOTO FOPH30HTA.

CpagHuTe HanopHele ¥ OE3HANOPHEIE BOJOHOCHBIE TOPH3OHTEL

Kakue pe3ynbrarsl KIMMATHUECKOr0 KpyroBoporta Bojbl Bam kamyres

Handolee BaKHbIMU?

5. HazoBure ocHOBHBIe (DAKTOPBL, ONPelelsOUHE KOIIHYECTBEHHOE COOT-
HOLIEHHE MMOJ36MHOI0 U IMOBEPXHOCTHOI'O TOKA.

o b —
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Tema 3. Boaa B ropHbix nopogax. Buabl Boagbl

3.1. ®uanyeckme NOHATHA NOPHUCTOCTH — O'EU.laFl MOPUCTOCTE, NPUBEJEHHAA
NOopPUCTOCTL

I'opHbie OpOAB! 110 CBOEMY NPOHCXOMK/IEHHIO H BCJIEJACTBHE BTOPHYHBIX
POUECcCOB (BbIBETPHBAHHS, BbILIEIAYHBAHUA, TEKTOHHMYECKHX JIBHIKEHUI U
Ip.) He SBJISTCS abCONKTHO MOHOIHTHEIMY, a4 colepxaT B cebe crobOIHbIE
POCTPAHCTBA pa3iHdHON BeawuuHBl B Qopmel. [lpoucxoxaenne u mopdo-
JIOTMA YKA3aHHBIX MYCTOT PA3/IUYHEL, [T0TOMY BBLIEIHKOT TPELIHHHOBATOCTh
H IIOPUCTOCTE TOPHBIX MMOPO/IL.

Hlopucmocms B TOpHBEIX NOpPOJAaX 00YCIOBIEHA MEJIKHMH [POMEKYT-
KaMH, CYIIECTBYHILIHMH MEKIY OTAE/IBHBIMH MHHEPAJIAMM H YacTHLAMH
ropHoii nopoael. OHa CBOMCTBEHHA BCEM TOPHBEIM I[0POJaM — Marmardde-
CKMM, METAMOP(HUECKHM H 0Ca{0UHBIM.

[lopel & Mazmamuyeckux 20pHbLIY NOPOOAx BOZHUKAKT BCIEICTBHE 3a-
TBEpJAEBaHHA MarMel, KOIJ1a BHYTPH OT/E/IBHBEIX KPHCTAUIOB H MEXKIY HHUMH
0Dpa3yHTCH NYCTOTEL, 3AII0/IHEHHBIE BOJSHLIM [1APOM WM IPYIHMH Fa3aMu.

: e
RNGLT

Puc. 8. Ocnosnble munst nopucmocmu:
a—2 — r!')PJ\.I‘.'CTM'é' Hf’pr’JaM.' a—c I-."JIJ'J‘UHHJ {JH?E'GPHJ'H}J(JH{J‘H.F:‘F:a{.U.Ll' 3&??”(.'.““ i HML‘DK(HE
.FH?JPJH(‘HI'(}{'.'H&HJ, 5 — O RIaxo (JHI'{'(JFJ.'HHPDE?GHHM.HH B‘EPHH.HH u .Hﬂ'.?(.i.i.} H(?;JHCHI'U{'HH}HJ,
8 — COCMOoAlNe U3 .FH}FJLI'C‘.FHE}LT SHIERK W WHERUE EBICORVID .H'(}FJHC‘J‘HUC'HH),
& — 0 C.F:‘I,J'.M‘E’.F:‘.F:‘(JI} .FHJPHC'.FHOE'H‘H}J(J aciredemaue !Jﬁf}ﬂ;i(}ﬂﬂ}fuﬂ HeMeHm, r:? — K{J‘B(-‘P.F:‘ﬂ;{.‘:‘ﬂ'}{
J'il'f')j'i‘()(jﬂ, HE'JPH{'.FHGE'HH} K(HHDPDI? VEeaueHa goaedemeue B ETAMUEAOHIA, € — R'-."JIJ'J'{‘H.Fa‘HH
P’iﬂpﬂdﬂ, J'T()ji‘!l‘('ﬂ‘l‘ﬂﬁ‘ﬂ”: K(Jﬂ'i‘ﬂp‘ﬂi? (ij_\'ﬁ'.?ﬂt?.?l‘?ﬂﬂ lﬁ‘ﬂ';iﬁiﬂﬂ'i‘HEH HTFE’H;‘HH.

[lopwul & memamopghuneckux nopodax 0043aHbl CBOUM IIPOHCXOHICHHEM
NpOLECCY NEPEKPHCTAIUIN3ALNH NIEPBHYHBIX 0CA/10YHBIX NOPHBIX [OPOJ B pe-
3YIBTATE METAMOPQU3IMA.

[loper & ocadounvix nopodax, Haudollee 3HAUMTENLHBIE 110 pa3Mepy,
0DYCIIOBIEHB! IPOUCKOMKICHHEM ITHX 110PO/] HA HeDONbIHX IITyOHHAX U 110-
clIeAYIOLEeM HX npeodpa3oBaHHEM B MIPOLECcce JHAreHe3a.
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[TopHcTOCTh TOPHBIX HOPOJ 3aBUCHT, TAKUM 00pa3zoM, 0T YCIOBUH 00-
pa3oBaHs FOPHBIX MOPOA, (POPMBL W PA3MEPOR CIATAKOIIMX HX YacTHIL, HX
mIoTHOCTH M Tuna nementa. [lo ¢gopme noper ObiBaroT OiM3KKH K pombOU-
JAILHBIM, TETPAAPHUECKHM, LIENEBHAHBIM, SUEHCTBIM H T. [1.

[To pasmepy nopsl 00BIMHO [OAPA3ACISOTCH HA MAKpONnopsl (Hoibiie
I MM) 1 MuKponopsl (Menbiue 1 mMm).

Beauuuny nopucmocmu onpeiesOT KAK OTHOIIEHHE 00beMa MycToT
K 00beMy Beell NOpO/ibl B CYXOM COCTOSHHH H BbIPAKAKT B [08X €AHHHLIb]
HIIH B [IPOLEHTAX.

n=V IV

o

Obwan nopucmocms nOpeodsbl BoIpAKaeTcs Takke B BHAe Kodpduim-
€HTA MOPUCTOCTH MJIM [PHBEICHHON MOPUCTOCTH, MpeIcTaBisAouei coboii
OTHOLIeHHe oDbeMa Nop B nopoje K o0beMy, 3aHUMAEMOMY TOJIBKO CKele-
TOM TIOPO/IBL.

e=v/8-1.

Mexny oOweil nopuerocTeld H KO3(D(QHUUHEHTOM HOPHCTOCTH CyLle-
CTBYET ClIe/IyIOMas 3aBHCHMOCTb.

e=n/(l-n) wim n= E(1+8].

3.2. Buabl BoAbl B ropHbIX NOpoAax 1 MUHepanax

[ToazeMHbIe BOJABI B TOPHBIX MOPOJAX HAXOAATCH B Pa3IHUHBIX (opmax.

Bujel BOJABL B IOPOIaX M3VYAINCh, IPEHMYILIECTBEHHO, NIOYBOBE/1aMH H
rpyarosegamu  (A.D. Jlebenes, C.H. donros, A.M. Bacunses, A.A. Poje,
W.A. Twrwonos). Haubonee mnonHo artor Bonpoc Osul  paspaboran
A.D. JlebeneBbiM B pe3yibTaTe MHOIOYHCICHHBIX IKCIEPHMEHTAIBHBIX HC-
cnenoBaHiil. OH npeuiomnt KiaccHpUKauuoo BUI0B BOJIBI B NIOPOIAX, KO-
TOpas 3areM IoABepriachk JanbHeledl paipadoTke W B HacTosllee Bpems
BBITTIAIHT CIEAYIOWUM 00pazoM:

1. Boaa, BXoasias B COCTAB KPHCTA/UIHYECKOH pelleTKH MHHepa-
JIOB W/IH XMMHYECKH CBSI3AHHAA BoJa 00pa3yer XUMHYECKH €IHHOe LEoe
C APYIHMH IEMEHTAMM PELLETKH U 110 CTENEHH CBA3M C HUMH JIeJIHTCH:

4) KOHCTHTYLIHOHHAA — BXOJHMT B COCTAB PELLIETKH MHUHEPAIOB B BHJE
OTJ/Ie/IbHBIX HOHOB, €¢ Y/IaJIeHHE BO3MOKHO TOJIBKO IYTEM HarpeBaHus IpH
BBICOKHMX TEMIIEpATYpax M [epecTpoHKe pelleTKH;

0) KpHCTAUIH3ALMHOHHAN — BXOJUT B KPHCTA/UIHYECKYH) PELLETKY MHHE-
panos B Buge wonekyiasl H>O. Ilpumepom Moker CIysHTb THIC
CaS04 - 2H,0, ynaneHdue BOAbl KOTOPOro I[PH IOBLILLICHHH TEMIIEPaTyphbl
BeJeT K MePecTpoiike ero KPUCTAIUIHUECKOH pellleTkH H 00pa3oBaHHIO aH-
I'HApHTA;
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B) LICOJIMTHAS — CBA3aHA ¢ MHUHEPAJIAMH BEChbMa HENPOYHO, OHA BbI/EIIs-
€TCsl IPH HU3KHX TEMIIEPATYPax, H KOJIMUYECTBO €€ 3aBUCHT OT TeMIlepaTyphbl
H BlaxkHocTH Bo3ayxa. [lpu HarpeBanuu oHa yjansercs MocTerneHHo, MUHe-
pajibl [PH 3TOM COXPAHAKT CBOK KPHCTA/UTMYECKYH) CTPYKTYPY, MEHss
JHLIb ONTHYECKHE CBOHCTBA.

2. du3znvecKH CBA3AHHAS BoAAa 001aJaeT Pe3KO OTIHUHBIMH CBOIi-
CcTBAMH OT CBODOJHON BOJbLI, HA YeM M OCHOBAHO ee BhijejieHue. CBia3aHHAas
BOJIA COJEPHHTCH B FOPHBIX [IOPOJAX B BHAE I'MApaTHBIX 00oIoueK, obieka-
KLY MeJIbUaiilliie MUHEPAIbHEIE YACTHLBL, CllararwlliHe MOPo/iLl U 1101pas3-
JIeseTCH:

a) NPOYHO CBSA3aHHAS MM AJcOpOUpOBAHHAN — NPUCYILA, ITIABHBIM 00-
pazoM, IIHHUCTBIM [TOPO/IaM, COCTOAIMM H3 YaCTHL| KOJUIOH/IHBIX PAa3MEpOB.
Ha ux noBepxHOCTH 3Ta BOJA YAEPKHBASTCH MOJIEKYISPHBIMH U AJIEKTpUYE-
CKUMH CHJIAMH CLEIUIEHHS M MOWET MepeMellaTbes TOJNLKO [IPH [epexoje B
napoo0pasHoe COCTOSIHHE, Y IaJHTh I[POUYHOCBA3ZAHHYI) BOJY MOMKHO IpH
Harpesanuu 10 100-120 rpan. C.

0) pbixiio- wim cnabocsazaHHas — o0pas3yeT IVIEHKY [MOBEPX MPOYHOCBS-
3aHHOI BO/Ibl, KOI'IA BIIAKHOCTH MOPOJBI CTAHOBUTCH BBILIE €€ MaKCHMAllb-
HOI rHrpockoniyHocTH. [1o Mepe yaalleHHs OT NOBEPXHOCTH YacTULIBI CHIIBL
CBSI3U IPYHTA ¢ MOJIEKYJIaMH BOJABI ocjadeBarwT. Ha HeKOTOpOM paccTosHUN
(Homm MHKpOMETpa) 3Ta CBA3b YTPAUMBAETCSH COBCEM, M BOJA [EPEXO/JAHT B
CBODOIHOE COCTOAHHE.

Puc. 9. Cxemamuuvecroe
uzobpaxdcene 6Udos 600bl 6 20PHLIX NOPO-
oax: 1 — uacmuya nopooel; 2 — MoIeKyAd G006l
& — ROPOOA ¢ 2H2POCKONWNECKON BOOON HENDAHOZ0
FANOAHEHUA; § — Mo JHee, NOTHOZO TANOTHERUA,
#—2 — ROpPoO0a ¢ WIeHOUHOU 8000l PazHOZ0 obbeMa.
B00d DEUNCEMEH K dacmuye ¢ Dolee moHKoi
RACHKOU (MVHKMUPOM NOKA3AHA PaGHas
7 °2 MOMYURA NIeHK); d — nopoda co ceotodrol

ool
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OCHOBHBIM TIPH3HAKOM PBIXJIOCBA3aHHON BO/IBI SBIMETCS €€ CIOCO0-
HOCTb MEPEBUIaThCA OT OJHOH YACTHLIBI K JIPYTOH, HE3ABHCHMO OT BIIMAHHA
CHJIBI THKECTH, TAK KAK OHA yJEepwHUBaeTcs B [OPO/Je CHIAMH, NPEBOCXO/Is-
UMK yCKopeHHe csoboaHoro najgenus 8 70 000 pas.

[lepeasHikeHHE IUIEHOUYHOH BOJLI IMPOMCXOHT OT MECT, IJie TOMIIHHA
IUIEHOK DOJIBILIAS K MECTaM, I/ie [UIeHKH ToHblIe. Takoe nepeasuxeHHe va-
CTHIL OyJeT NMpOoJOJKATECH 10 TeX 1o, MOKa TOJIIIWHA BOJHOM IUIEHKH Ha
000MX 3epHAX MOPO/bl HE CTAHET OHHAKOBOII.

PrixioceszanHas W 1IPOYHOCBA3aHHAN BOJAA 00beHHAETCH HHOLA 1101
€/IHHBIM Ha3BAHMEM MOJIEKY/IApHas Bojda. MakcHMalbHOE KO/IIMUECTBO MOoJe-
KYJSPHOH BOJBI, YIEP:KHBAEMOUH NOPOJ0H B KOHKPETHBLIX YCIIOBHAX, Ha3bI-
BAKOT MAKCUMATLHOU MOAEKVIAPHOU 61A20EMKOCTBIO NOPOObL.

3. CpobGoaunas Boaa B OT/IMYHE OT APYTHX BHAOB 00J1a/aeT CBOHCTBAMM
HUAKOH BOMBL W crioco0HA nepe/iBHraThes 1101 leficTBHeM cHllbl TskecTH. Ee
KOIHYECTBO B FOPHOH MOPOJE 3aBUCHT OT pasMepa 1nop U Tpewud. B riauHu-
CTBIX [OPOJAX, IJe MOPLl OYeHb MEJIKHEe W OOBIYHO 3alQJIHEHBLI CBA3AHHOH
BO,J10M1, KOJIHUecTBO cBODOHOH BO/bI HeBenmko. [Ipeobnanaer oHa, B OCHOB-
HOM, B KPYIHOOOJIOMOYHBIX H TpewmHoBateix nopoaax. Ilo M.C. Joarosy
CcBODO/HAS BO/IA MOMKET HAXOIHUTECH B UETLIPEX COCTOSHUAN:

a) KanuwuspHO-pa3o0eHHOM WM KaluuispHo-HenoasuxHoM. [loge-
JEHHE ITOH BO/Ibl ONIPEIENASTC MEHUCKOBBIMH CHIIAMM;

0) KanWUIMPHO-IOBHKHOM. DTO COCTOAHHME BO3ZHHKAET W3 KallMILsip-
HO-PA300LIEHHOIO [IPH YBEJIHYEHHH BO/bl U COIPHKOCHOBEHHH OTIE/NbHLIX
ee ckorueHuii. Jlapienue (KanumuispHOE H MEHHUCKOBOE) IepeaeTcs 110 Beel
Macce BOJIbL;

B) KalHIUISPHO-IErKONoABHKHOM. BO3HHKAET NP KANMIUPHOM 110/1b-
eMe BOJbl TPYHTOBOIO [OTOKA MIIH [IPH [POCAYHBAHMM aTMOC(EPHBIX BOJI.
KanuuisipHoe MEHHCKOBOE JIaB/IEHHE [lepelaercs paBHOMEPHO;

r) npocaunsatomemcs. JelicTeHe KanMUBSIPHBIX CHII HCYe3aeT, Bes 1po-
CauMBaOIIAACA BOJAA JOXOJUT J0 YPOBHS I'PYHTOBBIX BOJ 0] J€HCTBHEM
CHJIBL THIKECTH, T. €. BOZHHKAET CODCTBEHHO Zpaeumanuonnan 6ooa.

4. Boja B TBEepIAOM COCTOSIHHH — Jie[ 00pazyercs MpH OTPHLATEIbHBIX
TEMIIEpATYPaxX H COACPIKHTCH B MOPOJAX B BHJE KPHCTAIUIOB JIbJA, JEISHBIX
npocnoexk U #ul. B 30He MHOrONneTHER Mep3noThl, re e 0cODeHHO LHPOKO
PACIPOCTPAHEH, €0 KPUCTAILIBI HIPAKT 4acTO POllb LEMEHTA, CKPEILISIOLIEro
OT/E/IbHBIE MUHEPAILHBIE YACTHIIBL, MPEBPALIAast PEIXJIVIO NOPO1Y B MOHOIINT-
HYH. BHe pa3sBHTHS MHOrOJIETHEMEP3/IBIX OPO/1 BOJA EPEXOIUT B JIE]] TONb-
KO B 3UMHEE BpeMsl M [IPH YTOM JIHIUIEL B CII0€ 3HMHEr0 NpoMep3aHHs.

5. Boga B COCTOSIHHM napa 3aHUMaeT [Opbl, CBODOHBIE OT MHHJIKOM
Boabl. OHa oOpasyercs W3 JAPYyIrHX BHAOB BOJLI IIPH MX WCIAPEHHH, a4 IPH
H3MEHEHHH TEeMIIEpaTypbl HWIH JIaBJIEHHS BHOBb MOMKET KOHEHCHPOBATHCH.
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llepeasuikenHe BOASHOIO Iapa B MOpojax MPOHCXOAMUT I10]] BIHAHHEM H3-
MEHEHHS JABJIEHUS W TEMIIEPATYPhI U HANPABIIEHO OT ¢lod ¢ Dolee BBICOKOH
TEMIIEPATYPOH K CII0K ¢ MEHBIIEH TEMIIEPATYPOH.

3.3. BogHble cBOMCTBA rOpHbLIX Nopog

Boxnbie croiicTBa rOpHBIX HOPOJ 3TO: BIATOEMKOCTh, €CTECTBEHHAS
BIIAXHOCTb, BOJOOTIA44, HEIOCTATOK HACKILIEHUS ¥ BOJAOIPOHHLIAEMOCTb.

Brazoemrxocms — criocOOHOCTH FOPHBIX MOPOJ] BMELIATE M YAEePIKHBATE
onpejieleHHoe Koiudyectso Bojbl. llo creneHu BIAaroeMKoCTH Bce IOPO/bI
MOXKHO [0/Ipa3jie/IiTh HA BecbMa Biaroemkue (Topd), Wi, CYrJIHHOK, IJIHHA),
ciaboBlaroeMkue (Mepreiiu, Mell, PhixJible TeCYaHUKH, JIECC, MeTKHE MeCKH )
M HEB/IAroeMKHe (MAcCCHBHBIC H3BEPIKEHHBIE M OCAJOYHBIE [1OPOJbI, Tajed-
HUK, IPABHi, [1ecoK U T. 1.). Jlis xapakTepucTHKH KOJIHYeCTBa BOJbI, coaep-
waueiics B TOPHBIX MOPOIaX HCIIOIB3YIT HECKOJIBKO IOHITHIL:

*  oOBeMHAA BIANCHOCMbL — OTHOLIEHHEe 00beMa BO/bI, cojepialieiics B

1opo/ie K 00beMy 3Toil 1opoikl, 1
*  OMHOCUMENbHAA GIANCHOCMb Wi KOI(Dpuyuenm siadxicHocmu — OTHO-

LIeHHEe 0OBEMHOH BIAMKHOCTH K OPUCTOCTH.

KonnuecTso BOABL, COOTBETCTBYIOLIEE MOJHOMY HACHIEHHID [OPO/ILL,
onpeaenser ee nOaIHVIO G1d20eMKOCHTb.

PasznuuaroT TakKe ecmecmeenHyIo 61ajiCHOCMb, KOTOPask XapaKTepH3yer
I'OPHBIE IOPO/IBl B €CTECTBEHHOM MX 3JeraHuH W dedhuyum Haceliygenus no-
Podbl — PA3HOCTH MEMKJLY TOJIHOM BIArOEMKOCTHI) H €CTeCTBEHHOMH BIIAKHO-
CThE) TTOPOJIBI.

Bodoomoauwa — cnoco0HOCTh BOJAOHACKIIIEHHBIX [0POJ OTAABATL Ipa-
BHTALHOHHYK) BOJY IyTeM ee cBOOOJHOro BeITeKaHus. Paznuuanr takme
VASNBHYK) BOJOOTIAYY — KOJIWYECTBO IPABHTALIMOHHON BOJBL, KOTOpOE
MOXKHO MONIyunuTh U3 IM. ky0. nopoasl. Bojgootjiaua 3aBHCHT OT BpeMeHH
CTEKAHUS BOJIbI, COCTABA [1OPO/1, IOPHCTOCTH M [aBIICHHS.

Bodonponuyaemocms — cniocoOHOCTE TOPHBIX [IOPO,I [IPOITYCKAThL Yepes
ceDst BOJY HPH HATMUKKM nepernajaa naeineHus. BogonpoHHaeMocTs 3aBUCHT
He OT MOPUCTOCTH, a 0T pazmepa nop. Hanpumep, necok xapakrepuzyercs
nopucrocteio 30%, Ho obianaer xopollei BOIONPOHHIIAEMOCTBIO,  TIIHHA C
nopHerocTbio 60% obnanaer He3HAYHTEILHON IPOHHIIAEMOCTBID.

KoadppuupeHt nopuctocTu: npoHHLaeMocTs odpasia nopojibl JUIHHOK 1
CM, IUIOIA/LI0 HOIEPEUHOro ceueHust 1 ¢M°, uepes KOTOPYH IIpH Nepenaje
nasnenns 1 [la nporekaer 1 oM’ FUIKOCTH ¢ BsskocTeo 1 MITa. Dra senmnunna
3ABUCHT OT OTKPBITOH NOPHCTOCTH, Y/IEIBHOH MOBEPXHOCTH [1OP, pazMepa nop.

KoadpuuueHT npoHHIaeMOCTH OTIHYATCA U1 PA3HBIX BHIOB [OPO/,
HEKOTOpLIE 3HAUeHHs NpUBeleHsl B a0, 1.
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Tadmuua 1
Koadypuument nponniaeMocT /U1 HEKOTOPEIX FOPHBIX Mopo (1o
H.A ITnotuukosy)

Kosdupuunent

['pynma XapakTepHCTHEA NOPO HPOHHLAEMOCTH
MEM
| OueHb XOPOLIO NPOHMLASMBIE FANEYHHKH M I'PaBuii ¢ 100-1000

KPYIIHBIM [ECKOM, CHILHO 3aKAPCTOBAHHBIC WIBECTHA-
KM H CHIBHO TPEIIMHOBATEIE NOPOIEL

I Xopowo npoHULAEMEIE TAICYHUKH W IPABHIl, 4acTHu- 10-100
HO € MEMKHM NECKOM, KPYIHbIH Necok, 4HCTLIH cpei-
HE3EPHHUCTEIH ECOK, TPEILMHOBATEIE H PYTHE NOPO1EI
I [MpoHnuaemeble raleyHUKH W IPABHiL, 3aCOpEeHHBIE Mell-
KMM IECKOM M YaCTHYHO IMTHHOH, CPEJHE3IePHUCTRIE H 1.0-10
MENKO3EPHUCTBIE NMeckH, cnado3aKapeTBOBAHHLIE, Ma-
NOTPELIHHOBATBIE NOPO/IkL

IV CnaBonpoHiuaeMble TOHKOIEPHUCTBIE TIECKH, CYIECH, 0.1-1.0
cAabOTPEUMHOBATELE NOPOIEL

V Becema cnabonponuuaeMele cyriamuku, cnaborperm- 0.001-0.1
HOBATBIE TOPOIbI

WVl [Mowtn HenpoOHUUAEMEIE [JIMHEL, IUIOTHBIE MEpreim M =0.001

APYIHE NOpoakl © HHYTOHRHOH NPOHHLIAEMOCTEHD

KGHTPGI’II:HI:IE BEONpocCkl K pazgeny 3

Ot yero 3aBUCUT BEJIMUHHA OPHCTOCTH B FOPHOI nopoe?

HaszoeuTe OCHOBHEIE BU/IBI BO/IBI B TOPHOI MIOPOJIE.

HasoBuTe OCHOBHBIE BOAHBIE CBOHCTBA FOPHOH MOPOJIELI.

Kakum o0pazom MOMKET NepeaBUraTbes BOJAA B BHJIE Jibjla MK W napa?

il S
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Tema 4. NpouncxoxaeHne noa3emMHbix Bog. OCHOBHbIE
reHeTU4YeCKMe TUNbl NPUPOAHLIX BOA

4.1. Teopu NPOUCXOXKAEHNA NOA3EMHLIX BOA

[IpoGnema odpazoBaHHs NOA3EMHBIX BOJ — OJHA W3 CAMBIX JIPEBHHUX B
FHAPOreQIONHH, DTH BONPOCH PACCMATPHBAIMCH €LIe JPEeBHUMH MBICIIHTE-
maMH — llnaronom, ApucroreieMm, Butpysuem 11omnHo H MHOTHMH JIPYIHMH.
B cospemeHHOe Bpems pa3paboTKOi reHeTHIecKoil KiaccupMrkaluy 3aHHMa-
JIHCh 3. 3occ, P.A. Jlenu, A A. Kossipes, I".H. KameHckui,
H.W. Toncruxun, A.M. Opunnnukor, D.T. Jlerenc, A. llemnep u MHorue
JIpyTrHe.

OOBACHEHHIO TIPOUCXOMICHHUA OJ3EMHBIX BOJ IOCBSALIEHbI CIELYH-
e TEOPHH: UHOUILMPAYUOHHAA, KOHOCHCAYUOHHASA, CeOUMEHMAUOHNHAA,
H06EHUTHHAA,

O3HaKOMHMCS ¢ 3BOIOLHE 3THX TeOpHi.

B COOTBETCTBHH ¢ KIIMMATHYECKHUM KPYTOBOPOTOM 3HAYMTE/IbHAN YaACTh
IMO/I3eMHOH BO/IbI 00pa3yeTcs yTeM NPOHHKHOBEHHS aTMOC(EpPHBIX 0CAJIKOB
B HeJpa 3emid. Takas TOYKa 3peHHs HA [POHCXOMK/ACHHE MOJA3EMHBIX BO/JI
cylecTByer ¢ ApeBHUX BpeMeH. Ona Obl1a BBICKA3aHA BIIEPBLIE PUMIISHUHOM
Mapkom Burtpyeuem llommno. ButpyBuili — JpeBHepUMCKHIT apXUTEKTOpP U
HHIKEHEp, aBTop [poclapieHHOro Tpyaa «llecars KHHr 0D apxuTeKType»,
OCHOBAHHOI'0 KAK HA ero JIMYHOM OINBITE, TAK U Ha padoTax 3HAMEHHTBIX I'pe-
dyecKHX apxurexTopos. B snoxy Bospoxnenus, dapokko (knaccuueckas ga-
3d), 4 TAKXKE B [I€PHO/ HEOKIACCHLUM3IMA TPya BHTpYBHS CIIyHII IIaBHBIM
HCTOUYHMKOM 110 ApPXUTEKTYPE APEBHOCTH.

On cumTa, 4T0 NOA3eMHLIE BO/BI 00Pa3yHOTCS NPH HHQHILTPALHH aT-
MoOc(epHBIX 0CAKOB JI0 BOJONPOHHULAEMBIX [IACTOB 3e€MIIH, Ijie, 3a1epiKu-
BasChb, 00PA3YIOT BOJOHOCHBIE IOPU3OHTBI, WM, BBITEKAs HA [IOBEPXHOCTH
3EMIIM, JAK0T HAYAJIO KIHYAM H POJHHKAM.

Mapk Burpysuit [lojnmo nomyekan takike KOHJAEHCALHKO BIArd W3 mna-
POB ropsAYHX BOJL, NOJHUMAKMMXCH U3 IIIYOHHBL 3eMIIH.

HcTopHsa rujiporeoorui CBHAETENbCTBYET, YTO IEPBLIE BHICKA3bIBAHHS
0 BO3MOKHOCTAX «CTYLUEHHA» 110J] 3eMIeH BO3/yXa WIH BOASAHBLIX IIAPOB C
0Dpa3z0BaHHEM KOHJIEHCALHOHHLIX BOJ npuHaanexar banecy Munerckomy,
Omnenokny 1 Apucrorento (570-322 rr. 1o H. 3.).

[Mocnemyroume 15 Bekor ObUIM NMEPHOIOM 3aCTOS HAYUHOH MBICIIH, TAK KAk
SIBJIEHUS! [IPHPO/IbL TOJIKOBAIIMCE B COOTBETCTBHU ¢ Agormamu Dorocnosus. JInue
B XVI-XVIII BB. I'. Arpukona, P. exapr u A. Kupxep 3aHOBO BBeJIH B Hay4HbIH
o0uxox uaen Harypohuinocohor apesHocTH. Bmecre ¢ tem, gaxe B cepeause 19
B. CPE/H YUYEHBIX CYIIECTBOBAIH PA3HOINIACHA O MEXAHW3ME IMHUTAHUS I10/13eM-
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HBIX BOJ W MX HcTOuHHKaX. OJHA rpyIa YYeHbIX BO I7IaBE ¢ HEMELKHM HHKe-
nepom 0. donbrepom neiTajiack 000CHOBATH TOYKY 3PEHHs, COMIACHO KOTOPOi
He arMocepHBIe OCAJIKH MHTAKT IPYHTOBBIE BOJIbI, 4 BOJSIHBIC MAPbl BO3IyXa,
MPOHUKALHE HA HEKOTOPYHO IIyOHHY U 00pasyroLIHe MOA3eMHBIE BOJIbI ITyTEM
KoHaeHcauu (1877 r.). Dra runoresa Xopowo oOBICHAST POUCXOMIEHHE I'0-
PH30HTOB [IPECHBIX BOJ B IYCTBIHAX W [IOIYITYCTBIHHBIX 00nacTsx. OHako oHa
ObLIa MOJIBEPIHYTA CEPhE3HON KPUTHKE H 1I0CIIE HEJAOJT0il IMCKYCCHH OTBEPIrHY-
ta. Ee Bo3pomaeHno crnocoOcTBOBLIH ¢/1ab0 M3BeCTHBIC 3a rpaHuuaMu Poccuu
padorel A.D. Jlebenesa (1908-1926 rr.). CornacHo napajgurme, npeioHeHHoH
JleOepeBbiM, U1 KOHZEHCALIMH He 00s3aTelIbHA «IIPOKAYKAY» Yepe3 10pbl U Tpe-
LMHEI TOPHBIX [10po]] DONBIIOIO KollMuecTsa Bo3ayxa. BogsHoll nap camocros-
TEJILHO MepeMeliiaercs ot odiacreil ¢ OONbUIIHM K 001acTsAM ¢ MEHBILHM MapiiH-
IbHBIM JIABJIEHHEM BOSIHOIO Iapa v remneparypoii sosayxa. [apagurma A.D.
JleGenesa Donee 70 ner nexana B OCHOBE DOJIBIIHHCTBA [POBOAMMBIX HCCIIEN0-
BaHUH. M3 Hee cienyer, 4To B TEILIBIH NEPHO/] B KAPCTOBBIX MOJIOCTAX TEOPETH-
YECKH BOZMOMKHA KOHCHCALM, a B XOJIOHBINH — UCIIAPEHHE.

Jlpyras rpynna y4eHbsiX, 0cOOCHHO (PPAHIY3CKOH IIKOJIbI, JIOKA3bIBAIIA,
4TO PEIIAKIIMM MEXaHH3MOM SBJISCTCH HH(MIbTpALMA JOMICBLIX BO/L.
Ceiluac 10Ka3aHO, YTO ITH MPOLECCHl MPOUCXOAAT OJHOBPEMEHHO, HAKJIA/bI-
BasICh OJIUH HA JIPYTOH.

B 30-80-¢ rr. XX B. no npodiieMe KOHJEHCALHH OMYOIHKOBAHO OKOJIO
1000 nayunbix crareii. 10 % wuccnenoBareneil cuMTaeT KOHAEHCALHKD aTMO-
cheproii Bnaru noj 3emieil HeposMokHoi, 30 % nonaraer, 4To KOHIEHCA-
LM TEIUIOrO HepHO/1a KOMIIEHCHPYETCsl HCIIAPEHHEM XOJI0AHOIO H €€ PoJib B
BOJHOM OanaHce HezHauutTenbHa, 50 % oTBOAMT €l HEKOTOPYH pPOJib B BOJ-
HOM DaslaHce, HO OT KOJIMYECTBEHHBIX OLIEHOK Bo3AepxuBaeTcs H nuis 10 %
MPHU3HAET €e CYIIECTBEHHOE MHIPOTe0IOrHYecKoe 3HaUSHHE.

B cospeMeHHOH cnipaBOYHOH H METOAHYECKOH IMTEpATYPE OTMEYAETCH,
4TO «B CBA3H CO CIOKHOCTBI) M TPYJIOEMKOCTLE) KOJIHYECTBEHHOI'D Onpe/ie-
JICHUS KOHJEHCALUH NpH OaaHCOBBIX MCCIIEI0BAHMAX €€ YYHTLIBATH I10KA
HelleNecoo0pa3Hoy, «BCIEACTBHE MPAKTHYECKHX 3aTPYIHEHHI Onpe/eieHHs
KOHJACHCALIMA YCIOBHO YUHTBHIBACTCA BMECTE € OCAAKAMH W HCIIAPSHHEMY.

Takum o0pa3zoMm, Mbl pACCMOTPENIH HCTOPHIO (JOPMUPOBAHUS JABYX TEO-
PHIl IPOMCXOK/ICHHA [103eMHBIX BOJ H MOJKEM 3allMCaTh, KAaK OHU (hopmy-
JIMPYIOTCH HA CerO/AHMILIHMI JIeHb.,

Hugunsmpayuonnan meopus CBs3bIBAET POHCXOK/IEHHE 038 MHbIX
BO/I C MPOLIECCAMH NPOCAYUBAHHA ATMOC(EPHBIX W MOBEPXHOCTHBIX BOJ CY-
IH (B OCHOBHOM NABOAKOBbLIX) Briayds 3emin. Bojasl 3Toro tHna pacrpo-
CTPAHEHbl B BEPXHHX MOPH30HTAX 3€MHOIl KOPbIL, IJ1e NPOUCXOAHT HHTEHCHB-
HblH BOJ00OMeH. Ha 3HauuTensHoil rinyOuHe, B yelaoBusix ¢i1adoro Bo1000-
MEHA, MOTYT COXPAHATBCH PeBHHE MH(PUIIBTPAIIMOHHBIE BOJIbI.
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Konodencayuonnan meopus 10JIaraer, Yro HAKOIUIEHHE I10J3€MHBIX
BO/1 IPOHCXO/UT B OCHOBHOM 3a CUYET KOHJEHCAlIMK BOJISHBIX [1apOB B MOpax
H TPELIHHAX FOpPHBIX Nopo/l. MHTeHCHBHOCTD KOHJIEHCAIMH CBA3aHA ¢ OCO-
OeHHOCTAMU palioHa M ero reo/IONHYECKHMH YCIIOBHAMH, a TAKKe BOJIHO-
(pu3HUECKHMH CBOICTBAMH TOPHBIX [OPOJ (3T0 TAKHE CBOHCTBA, KaK IJ10T-
HOCTh, IOPHCTOCTh, 3€PHOBOIH COCTAB).

BoJibl 9THX reHeTHYECKHX TUIIOB OTHOCITCH K Memeo2eHHbIM.

Bropyw reHerHueckyry TIpYIILY [OA3EMHBIX BOJ 00pasyiT BOJL,
YYACTBYIOIIHE B Ie0JIOrHYECKOM KPYroBOPOTE M IOJIYUYHBIIHE HA3BAHHE Ce-
JUMEHTALMOHHEIX, T. €. (DOPMUPYIOLINUXCH B NPOLECCE CeJIHMEHTALMH HIIH
00pazoBaHUA 0CaIOUHBIX 10poJ. Takue BO/BI ellle HA3BIBAKT NorpedeHHBIMH
(MCKOMaeMbIMH) HIIH 3aXOPOHEHHBIMH MOPCKHUMU, a B 3apyDeHbIX cTpaHax
ewe U dopmaunonnsiMy (formation water). Mues cenMMeHTAIHOHHBIX BOJ
HanOonee passura B Poccum AJl. Apxanrensckum, A.H. byHeesbiMm,
K.H. Mapkoseim, A.M. OBUMHHHKOBBIM M APYrUMHU aBTopaMu. OHH 110ka3za-
M, YTO MHOIME THIBI COJIEHBIX INIYDOKHMX IOJ3€MHBIX BOJ IPEJCTABISAIOT
coDOH CHIILHOW3MEHEHHBIE OCTATKH JIPEBHUX MOPCKHX, peke 03epHbIX Oac-
CeHHOB, B KOTOPBIX (POPMHUPOBAIIUCE CAMH OCA/IOYHBIE [TOPO/IbL.

Cedumenmayuonnas meopun OOBIACHSET IPOUCXOM/IEHHE YacTH I10/1-
3EMHBIX BOJ| T10C/EA0BATEIBHBIMU NIPOLECCAMH OCAIKOHAKOIUIEHHS JIHANeHe34d,
B X0/1¢ KOTOPBIX OCTATOYHBIE PACTBOPbLI MM OTHKATBIE BO/bI HA [UIHTEIbHBIH
MePHO/l, H3MEPSAEMbII Ne0IOrHYecKUM MaciuTaboM BpeMeHH, HCKITHYAIUCh U3
FHAPOJIOIHYECKOIO KPYTOBOPOTa, YHACTBYS B €10 I'e0J0rHYeCcKOH BETBH.

Cpeau celHMEHTALMOHHBIX BOJL B COOTBETCTBHH ¢ MEXaHM3MOM I101a-
JAHUS UX B BOJIOHOCHBIH MOPH3OHT pazinuuarT norpedeHHsle, 3IH3HOHHbIE U
BO3POIK/IEHHBIE BOJIBL.

lHozpebennpie — 310 cBODO/IHBIE BOJIBI, KOTOPBIE, HAXOAACH B IOpax
IOPHBIX MOPOJ ¢ MOMeHTa (OPMHUPOBAHHS [OHHOI'O OCA/AKA, ONYCTHIHCh HA
HEKOTOPYIO II1yOHHY U 0Dpa30BaIH BOJOHOCHELH IOPH30HT.

Onusuonnsle (3W3Hs1 — BBIIABIHBAHHE) — 9TO BO/IbI, BELIABIEHHBIE 1101
JAeHCTBHEM Beca BBILLENeKaMX [10poL U3 MNIHHHCTLIX oDpazoeanuii. Hpyru-
MH CIIOBAMM, 3TO (PU3HYECKH CBA3aHHBIE C OCAJKOM Ha [IHE BOJOEMAa BOJbI,
KOTOPBIE NEPEeMECTHIMCE HA HEKOTOPYIO [NYOHHY M nepeuuid B csoboiHoe
COCTOSHHE.

Bosposicoennvie 0dbl — ITO Te, KOTOpbIE NepeHeceHbl Ha 0OolLIYIO
ryOUHY HENOCPEACTBEHHO KPUCTALIMYECKOH peluerkoil B opMe KpHcTa-
JIU3ALHOHHBIX, HEOMHTHBIX WIH KOHCTHTYLMOHHBIX BOJ M MEPELUIH B CBO-
00/1HOE COCTOSIHHE B pe3yibTare PaspylLIeHHs CTPYKTYPblL MHHepala.

B nauvane 19 Beka WIHPOKOE PACHPOCTPAHEHHE ITOJIYUHIA HBEHUILHAS
TeopHs 00pa30BaHMs [OJ3EMHBIX BOJ, [PEAIOKEHHAA ABCTPHICKHM I'eollo-
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rom 3. 3roccom (puc. 10). Dra runoresa 10
HACTOAIIEr0 BPEMEHH OCTAETCS BEChbMa Clld-
00 000CHOBAHHOH (PAKTHYSCKUMH JIAHHBIMH.
H0genunvnan meopus 0OBACHALCT MPO-
HCXOMIEHHE BOJL U3 [IPOJYKTOB MarmMel IpH
€e H3BepKeHHH U 3acTeiBaHun. Pons roBe-
HUJIBHBIX BOJ 3HAYWTE/IBHA PAHHHX 3Tanax
(opMmupoBanus JeMiIH, KOI/la OHA SABWIACH
NEePBOOCHOBOM, BCTYIHBIIEH B JalIbHELIEM
B PA3/IHUHEIE PEAKLIHH U IIPEBPALLIEHHS.
Cpeay HBEHHIBHEIX PA3IHYAKT BOJLL:
MLTLEJHGHIGEE‘HHHE — T. €. HOCT}'HHB]]IHC
B 3EMHYI) KOpPY BMeCTe ¢ MarmMoil M Bbljle-
JUBUIHECS H3 Hee [P OCThIBAHUU,
Humpamennypuueckue — o0pazopas-
IIHECH B PE3yIbTaTe JerazalHH BellecTBa
MAHTHH H MOCTYNAIIIHE B 3¢EMHYIO KOPY 110
30HAM I1YOUHHBIX Pa3IOMOB.

Puc. 1. Doyvapo Jece

B ruaporeonornueckom KpyroBopoTe BbLIENSIOT BaJ03Hble (O1y#at0-
IME) BOJBIL, KOTOpPble 00pa3yioTcs NpH COYETAHHM HH(HABTPAUHOHHBIX H
CEJIMMEHTALIHOHHBLIX BOJI, BBIAEIAEMBIX B IIPOLECCE OCAJKOHAKOIUICHHA B
MopckHx DacceiiHax. B oDiem kpyrosopore Bojbl Ha 3emie Hauboliee ak-
THBHO Y4acTBYHT BO/bl HHQHIBTPALHMOHHOIO H KOHAEHCALMOHHOIO [TPOHC-

XOMKIEHHS.
Tabmuua 2
Fenemuveckite munsl HOAZEMHBLY 600
['enetnueckas rpynna "
Kpyrosopot Bojl leneTH4ecKi THI BOAL!
MOA3EMHEIX BOJ
y HuhuneTpanHoHHLIe
Konumaruuecknii Meteopusie (unsTp
KonnencauuoHnsie
[Torpedennuie
[Meonoruueckuii CenMMeHTAIHOHHEIC INMHIHOHHLIE
Bospomxaennsie
.. MarmaTtorennsie
MauTHitHg1 OeennnnaEIe
Hutparennypuueckne
JlnTndukaumonneie
MauTHiHO-0KeaHHYECKHI Tanaccorennwe Pudrorennsie
CyOaykunonnsle
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4.2. OCHOBHbIE TUNbI noa3emMHbIX BOA NO YCNOBWUAM 2aneraHuA
B reonori4ecKkom paipese

Enunoil knaccudukaunn nojazeMHslx Boj He cyumecreyer. Paspaborka
€e 3aTpy/AHeHa TeM, YTO [10J3eMHbIE BO/AbI NPEACTABIAKT CI0KHbIH 00bEKT,
JHHAMHYHBIA 10 CBOEH NPUpOJE, HIMEHSIOMMHCA KAYeCTBEHHO H KOllHYe-
CTBEHHO BO BpeMeHH M mnpocrpancree. Haubonsluee pacnpocrpaHeHue B
rHAPOreoIorHy noiyuuna kiaccupuranus O A, CaBapeHCKOro, BUIOH3ME-
HenHas srociaenacTsud AM. OpunnnukoeeiM H [LI1. Kinumentoseivm. Knac-
cu(pUKALHS TOCTPOEHA HCXO0/15 H3 YCIIOBHIA 3a1eraHus, M’HAPOAHHAMHYECKOI0
COCTOSHHS, OCODEHHOCTEH peuMa H IPOHCXOMICHHS I0I3EMHBIX BOJ, a
TAKKE BO3SMOMKHOCTEH HCIOIB30BAHUA HX B HAPOJHOM XO3SHCTBE.

BbIAeAKT TPH OCHOBHBIX THUIIA MMOJ3EMHBIX BOM 30Mbl a3payuu, pyvi-
MoBble U APMEIUAHCKUE.

Jona apayuu pacupocTpaHALTCs OT JHEBHOH IMOBEPXHOCTH JI0 YPOBHS
I'PYHTOBBIX BOJ| — IEPBOr0 B paspese NOCTOSHHOIO BOJAOHOCHOIO FOPH3OHTA
(puc. 11). MomHocTh ee 3aBHCHT OT IIIyOHHBI 3a1eraHus BOJIOHENPOHHIIae-
MBIX TOJLI, pejibeda MECTHOCTH, CTEINEHH PACUJIEHEHHOCTH MOBEPXHOCTH
3eMIIH, KJIHMATHYECKHX YCJIOBHH H H3MeHsercs o1 goseit merpa 1o 100 M u
Oounee.
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Puc. 11. Hodzenmuvie sodst z0ub1 aspayuin:

I — zona aapayuu, Il — 2o0na nacsiyenus. I — nousa ¢ nOUseHNLIMU U KARUAARPHO-
ROOGEMEHHBIMY fodamu, 2 — Necuano-2pasiiinme onmaIoXcedun, 3 — ooeodHenHble NOPOdsI,
4 — godavioprsie Ropodel, 5 — KANWLIAPHAA KAIMA (KAMIAPHO-RodRANbIE 60061,
fi — ypogens NOO3EMHBIX 600, 7 — HANPABIEHNE OBUNCEHUS UHHUILMPVIOWUXES 800,

& — nanpaenenue ursMPayUU NOOICMHBIX 600
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B cocTap 30HbI BXOJST [I0YBEHHBIE, KAIIMIUISPHBIE BOJBI U BEPXOBOKA.

[ougennvie 600b1 COIEPKAT OPraHUUECKHE BEILECTRBA, PA3IIMUHBIE COJIH,
MHUKPOOPTaHM3MBbl H YUACTBYIOT B IUTAHUH PACTHTEIILHOCTH.

Kanuwapnas soda 3aHUMaeT yIJibl NOP, 4 NPH YBeJIHYEHHH BIIAKHOCTH
HALIEJIO 3aII0JIHseT KanuuigpHele nopsl (puc. 12). OHa yaepxusaercs U mne-
peaBUraeTcs B [Opojae Mo/l BIUSHHEM KAIWUISPHBIX (MEHHCKOBBIX) CHII, KO-
TOpbIE BOIHUKAKT HA IPAHUIIE BOJBI ¥ BO3/IYXA, COMEPIKALIETOCs B TIOPOJIE.

Kanuwspro-nodeewennvie 600bl PaCIONAralOTCs] HHMKE [OYBEHHBIX, BO3-
HHKHOBEHHE HX CBA3aHO C MpoLeccaMi HHOUILTPALHK aTMOC(EPHBIX OCAIKOB.

Kanunmapuo-noousimeie 800bl PACHONAraTCs B BH/E KalMUISIPHOI
KaiiMBl HAaJl YPOBHEM IEPBOr0 OT [OBEPXHOCTH 3€M/IH BOJOHOCHOIO OpH-
30HTA, B MECTAX KOHTAKTA 30HB! a3pallii ¢ YPOBHEM I'PYHTOBbIX BoJ. Mou-
HOCTh KaNHJUIAPHOH KaiiMbl 3aBUCHT OT IPaHyJIOMETPHYECKOrD H MUHEpalib-
HOI'0 COCTABA TOPHBIX MOPOJ H W3MEHseTcs OT HyJs (rpaBwii, raabka) 10
6—12 M (rJIMHUCTBIE [IOPO/1bI).

Bosiyocodep-

NaWaR 06

Kanurasphas
Joda

Puc. 12. Cxema kanuwuiapHot KaiiMbl it 6€MBUCHIbLY
kanuwapos & nouse. {lo @. Lyvuxepy

Bepxosooxka obpasyercst B TOIIIE BOJOINPOHHLIAEMBIX [1OPOJ IPH HAIIH-
YUK B HUX JIMH3000Pa3HBIX [IACTOR BOJOYIIOPHBIX 1IOPOJ (CYITIMHKH, CYIIECH,
riuHbl). BepxoBoaky Xapakrepusyer HezHauutelbHas MomHocTh (0,1-1,0 M,
mectaM 4,0-5,0 M), HENOCTOSHCTBO PACIIPOCTPAHEHHS U CYIIECTBOBAHHS BO
BpeMEHH, 00bACHAEMOE 3aBHCHMOCTBH) OT HH(ZHILTPYIOLIHXCS aTMOC(epHBIX
ocajikos (puc. 13).
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Puc. 13. Venosua sanecanus eepxosooxu:
I - 3ona aspayuu; I - 3ona nornozo naceiyenus; 1 — necuano-zpasuiinblie OmMIoNCeHus;
2 — zpyumoante godul; 3 — godoHenpoHuLaeMble NOPoobl; 4 — KANWLIAPHBIE 800bI;
5 — yposenw sodul (a — sepxosodky, §§ — KANWLIAPHBIX 800, 8 — 2DVHMOALIX);
fi — nanpaenenue deuNceHus oo, 7 — pooHUKU (2 — 8epX0800KU, d — ZPYHIMOBHIX G00)

I pynmosgsie 60061 3a110JHAOT MOPbLL U TPELIMHEL TBEPABIX H pa3/ie/IbHO-
3EPHUCTBIX 110PO/1, BOAOHOCHBIE IIOPO/IbI 3AIErat0T Ha [IEPBOM OT MOBEPXHO-
CTH BBIJIEPAKAHHOM BOJOYIIOPHOM CJIO€, COXPAHAKTCH B TEUEHUE I'0j1a, CBEp-
Xy ODBIMHO HE MNEePeKPBIBAKTCA BOJIOHENPOHHIASMBIMH OpoaMu. Medic-
niacmoesie 600el PUIBTPYIOTCH B CIOMCTON cpejle, NpeicTaBleHHOH uepe-
JOBAHHEM BOJONPOHHLUAEMBIX Pa3JeIbHO3EPHUCTBIX MJIH TBEPIALIX I'OPHBIX
MOPOJ H BOAOYIOPHBIX IMNIHHUCTEIX, CAArarwlHX, KaK [IPaBUiIo, OTPHLIATENb-
HBEIE TEKTOHHYECKHE CTPYKTYphl. B DOJBLIMHCTBE ClIydaeR MEKILUIACTOBLIE
BOJIbI 00/1A1a10T JaBIeHHeM (HAOpOM), 0/ AeHCTBHEM KOTOPOIO MPOHCXO-
IUT 1OJbEM BOJAbLI B BeIpadOTKe, BCKPBIBLIEH HAnoOpHbIe BOMbL, 10 YCTAHO-
BHBLIETOCH ([1be30METPHUYSCKOI0) YPOBHS.

Apme3suanckue odbl — 310 1013eMHBIE BO/IbL, HAXOALIHECH B BOJIOHOC-
HBIX TOPU30HTAX NEPEKPBITHIX H IOACTUIAEMBIX BOJOYIOPHBIMH ILIaCTaMH.
Onu oluagarT ruIpocTaTHYECKUM HAMOPOM, KOTOPBIH 00YCIOBIHBAET 110/ IbeM
YPOBHA BO/ILI HAJl KPOBJIEH BOJAOHOCHOID FOPH3OHTA IIPH BCKPLITHH CKBAMKHHA-
MH WIH JIPYTHMH FOpHBIMH BhipaboTkaMu. MHOra MX HA3LIBAKOT MEKILIACTO-
BbIMH HAIOPHBIMH BOZAMH. B apre3MaHCcKUX CTPYKTYpax pasiiMuyaiT 4exol, B
KOTOPOM IPeodIaJar0T [1ACTOBLIE CKOIUIEHUS 10/{3¢MHEIX BOJ M CKJIAIYATHIH
(hyHaMenT, coepramil TPEUMHHO-AKIUIBHbIE CKOTUICHHS [10/3eMHBIX BO/I.

BhIAeA0T CleAyIOIWHE apTe3HAHCKHE CTPYKTYPbL:

1. Apmesuanckuii Haccelin — OTHOCUTENIBHO KPYIHAS HAPOreo/IorHye-
CKas CTPYKTYpa, COCTOALIAA H3 CIOHCTBIX, IIPEUMYILECTBEHHO OCA/JOYHBIX I10-
POJI, 3AMEralIMX CIOKOHHO, HEPEJIKO pa3iIHYHOI0 BO3pacTa, Xapakrepusye-
Mast HAJIMYUEM OJTHOT'O MJIH HECKO/IBKUX IJIACTOBBIX BOJOHOCHBIX FOPH30HTOB.
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Pue. 14. Cxema apmesuancxoeo daccetna. llo A. M. Oswunnurosy
I — sodonocheii zopuzonm; 2 — godoynopHble Nopodel; 3 — VPogeHb NOO3EMHBIX 800,
4 — ouae FP3epVIKI, 5 — numanue nodIemtbix god; i — Hanpaeichie OEUMCEHUA
AMHESUHAHCKIY a0

2. Apmesuanckuti ¢60d — I'UIPOreoIornyeckas CTpyKrypa, npuypodeH-

Had K aHTEKIIH3aM H CBOJAM, B MpPEIciiax KOTOPhIX EIJ-}-'H,JB.MEH'I' IMPHIIOOHAT, a
MOIIHOCTE 4YeX/a 3HAYMTENBEHO MEHBINE €0 MOLMHOCTH B HNPHIErakIHX
BITAJHHAX.

3. Adapmesuanckui baccein — rUAPOreoIorHYecKkas CTPyKTypa ¢ 4eTko

BBIPAKEHHBIM JIEICHHEM YeX/la Ha BepXHHH Apyc, clloeHHbll ciaboaucio-
LMPOBAHHBIMU M CNADOCLEMEHTHPOBAHHBIMH [IOPOJAMH  ME3030liCKOoro H
KalHHO30HCKOr0 BO3pAacTOB M HMKHHH #apyc. HuwkuHME apyc npejcrabieH
CHJIBHO JHC/IOLHPOBAHHBIMH M YIUIOTHEHHBIMH [IPEBHHMH [OpOJaMH, 3ale-
ralimmuMmu Ha 0Ooree JHCIOUMPOBAHHBIX M MeTaMOP(H30BaHHLIX [10PO1ax
(pynnamenra.

4. Byaxanozcennvni cyneptaccetin — THIpOre0orHyeckas CTpykrypa,

oDpa3zoBaHHAs TONAMH BYJIKAHHYECKHUX JIAB W HX TY(OB, BBIIOIHAKOILIAS
[IOHHKEHHBIE YYaCcTKH pelibeda, B KOTOpoH npeodnanaer TPeLMHHEIH THII
MO3EMHBIX BOJIL.

—

KoHTponbHble Bonpock! k pasaeny 4

Ha3zoeBure OCHOBHLIE TEOPHH IIPOHCKOMKIEHUS MTOI3EMHBIX BOJ.

Hazoeure CTOPOHHHUKOB TEX HJIH HHBIX TEOPUIH IIPOHCXOMKAECHUA T013EM-
HEIX BO/I,

Kakas teopus, Ha Baw B3rnsj, nyuiue Bcero o0biACHAET BOSHHKHOBEHHE
[IOJI3EMHBIX BOJL.

HazoeuTe reHeTHYECKHE THIIE TTOA3eMHBIX BOJL.

Hazoeure OCHOBHBIE THIIBLI TOA3EMHBIX BOJI 110 YC/IOBHAM 3aJIETaHHSA B
re0JIOrH4ecKoM paspesc.

CpaBHUTE I'PYHTOBBIE BO/IbI M [IOJ3€MHBIE BOJIbI 30HbI A3PALHH.
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Tema 5. OCHOBHOM 3aKOH ABMXXEeHWA NOA3eMHbIX BOA
5.1. Buabl ABMXeHnA Nog3emMHbIX BOg

[lojpzeMHBle BOALI MOI'YT NEPEABHIATECH B NOPHBIX NOPOJAX, KaK IyTEM
HHpUIBTpaLuuy, Tak 1 nyreM Qruistpauuy. [py naduisTpanun nepeiBuxeHue
BOJIBI MPOHCXO/HT IIPH YaCTHYHOM 3aII0JIHEHHH 10D BO3IYXOM HIH BOJSHBIMH
napaMy, 4to 00bMHO Haboaaercs B 30He aspauun. [Ipu dunerpanun nemxe-
HHE BOJIBI MPOMCXOJWT IPH [MOJIHOM 3allOJHEHHH IOP MM TpPELiHH BOOH.
Macca 310oil qBHKYIIEHCS BO/IBI CO3/1AET (PHIBTPALIHOHHBIH TOTOK.

POuIbTpaALHOHHBIE MMOTOKH MOA3EMHBIX BOJ pasiHYyalOT [0 XapakTepy
ABHKEHHS, MHIPABIHUECKOMY COCTOSHUIO, pekuMy (huisTpaumu u 1. 1.

JlBHiKeHHe 11013€MHBIX BOJ MOMKET OBITh VOMAHOBUSLUUMCH U HEVCMA-
HOBUGWLMCH, HANOPHBIM U OE3HANOPHBIM, TAMUHAPHBIM U MVPOVIEHIMHBIM.

[lpu yemanosuewemcs oOsudcenuu Bee SNEMEHTHl (PUILTPALHOHHOTO
MOTOKa (CKOPOCTh, PAacX0o/l, HallpaBIeHHE H [IP.) HE H3MEHAOTCA BO BPEMEHH.
Bo MHOrHX cllydasx 3TH HW3MEHEHHS HACTOJBKO MAlbl, 4TO JJA NpakTHYe-
CKHX Leliell uMH MO¥HO npeHeOpeus. MUIBTPALMOHHLI IOTOK HA3BLIBAETCS
HEVCMAHOBUEWUMCA, €CJIH OCHOBHBIE €0 3IEMEHTEl W3IMEHAIOTCH HE TONBKO
OT KOOPJHHAT NPOCTPAHCTBA, HO W BpeMeHH. [1o13eMHBIH [TOTOK CTAHOBHTCH
[epeMeHHbIM, T. . NpHobperaer HeyCTAHOBUBLUMIICH XapakTtep [ABHMKEHHS
o/ AeHCTBHEM Pa3IMUHBIX €CTECTBEHHBIX U HCKYCCTBEHHBIX (akTopoB (He-
paBHOMepHas WH(MUILTPALHS aTMOC(EepHBIX O0CAJKOB, OTKAYKA BOJILI U3
CKBaXKHHBI, cOPOC CTOYHBIX BO/ HA NOJIA GHIBTPALIMH H T. 1.).

[To rugpaBIHYecKOMY COCTOAHUIO PAIMYAKDT HE3HANOPHBIE, HANOPHBIE
U HAROPHO-OE3HANOPHBIE ROMOKU NOOZEMHBIX 6O0.

st Geznanopusix nomokoe XapakTepHO HENONHOE 3alo/HeHHe BOJOH
[OINEPEYHOr0 CEYEHHS BOJONPOHHIAEMOI0 IUlacTa. be3HanopHble MOTOKH
HUMEKT CBODOIHYIO [MOBEPXHOCTL, [ABHUMEHUE BO/bl B HUX NPOMCXOMHT 110
JIEHCTBHEM CHIIBI THKECTH.

Hanopuble nomokH XapakTepH3YIOTCA NOJIHBIM 3all0IHEHHEM MOIMEpeY-
HOI'0 CEYEHMA BOJONPOHHLIAEMOIO ILUIACTA BOJIOH, HMEETCHA IbE30OMETPHYE-
CKHH YPOBEHB, [IBHKEHHE BOJbI IIPOHCXOJUT Kak 0] ACHCTBHEM CHIIBI TH-
AECTH, TaK W 3a CUET YIPYIHX CBOHCTB BOJBI H BOJOBMELAOIIMX TOPO/L.

Hanopno-tesnanopuvie nomoxu o0pa3yloTcs NPH OTKAYKE BOJBI W3
CKBaXKHH, €CIIH IbE30METPHYECKHH YPOBEHL OIYCKAeTCd HHIKE KpOBIH
HaIlOPHOI'0 BOJIOHOCHOTO ILJ1ACTA.

JlBHiKeHHE MMOJ3EMHOIO IOTOKA MOMKET ObITh JdMUHAPHBIM W Mypoy-
aenmubim. lpu ravunaprom 1BHKEHHH CTPYIIKH BOJBI NepeiBHrarorcs Oe3
3ABUXPCHUH, NapajulellbHO Apyr Apyry. JlamMuHapHBIH XapakTep ABHKEHHA

30

30/149



09.08.2022, 12:50 Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

Ha0JI0JaeTCs HE TOJIBKO B OPUCTHIX, HO U B TPEIIMHOBATHIX [10POJAX C KO-
appupenrom Grusrpaumn 1o 300400 m/cyr.

B nopojax ¢ KpynHeIMH TPEIIHHAMH H NycTOTaMH, ¢ Ko3(puireHToM
(punprpauun donee 300400 M/cyT, a TakKe B XOPOLLO MPOMBITBIX alIeUHH-
Kax JBHMKEHHE BOJbl B OTJENBHEIX CIYUYasX HOCHT BUXpeBOH Xapakrep, WM
TypOyIeHTHRIH., DTOT THN [BHAKEHHA B I[0J3eMHBIX BOJaxX HaOIwaaercs
CPaBHUTEIIBHO PEIKO.

[Ipy u3BecTHBIX A0NYyWEHHX (PUIBTPALMOHHEIE IOTOKH B IUIAHE MOMK-
HO paccMaTpUBaTh KAK IUIOCKHe UK pajguansHele. [liockum HaseiBaercs no-
TOK IIOJ3EMHEIX B0/, B KOTOPOM CTPYIKU HanpagieHsl Oolee WIH MeHee I1a-
paiensHo apyr  apyry. PanpaneHeri notok  oTinYaeTcs  pasiMuHBIM
HAIIPABIEHHEM CTPYEK: CXOANIMMCA WK pacxoasiumcs. [Ipumepom paau-
ANBHOTO [OTOKA MOMKET CIYKHTh JIBHKEHHE IPYHTOBBIX BOJ IIPH OTKAYKe
BOJIbI H3 CKBAKHUHBL (puc. 15).
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Puc. 15 Homoku epyumogsix 600
@ — nAocKul, O — paduareril (pacxodawuiics), & — paduarbrell (Cxodauuics)

Pasnnyaror ABUKEHHE BOJbIL, BO-IIEPBbIX, KAK CAMOCTOATENLHOIO (H3K-
YeCKOro Tefla B pasHelX (Da30BBEIX COCTOSHHUAX (KHIAKOM, razoobpazHoM,
TBEPJIOM), BO-BTOPBIX, KAK Tela (PM3HYeCKH CBA3AHHOI'O C FOPHBIMH [10POJa-
MH M, B-TPETBHX, KAK I'e0JOrHYECKOro Tela.

JIBnakenue Bobl Kak puznveckoro rena. CrodojiHag BO1A, KOI/1a OHa
He CBA3aHA HUKAKHMH CHIIAMH C FOPHBIMH [OPOJAMH, BeleT ceds Kak caMo-
crosiTellbHOe (PH3HYECKOe TeNo, NOJAYMHANACL TONBKO 3aKOHAM I'DABHTALHOH-
HOIO, TEIUIOBOro, reo(uindeckoro nojei. ['aBHeIM B 3TOM clyuae BhICTY-
[MaeT IpaBUTALHOHHOE [1071e, 110/ ASHCTBHEM CHJI KOTOPOro BOJd CTPEMMTCH
3aHHUMAaTh Hauboslee HU3KOE MONoKeHHe Ha 3emiie HIIM B ee Heapax. B ren-
JOBOM [10JI€ 3eMJIH BOJa MeHsieT cBoe (pa30BOe COCTOSHUE H COOTBETCTBEHHO
3aKOHBI ABHkeHHs. [lap nBHKeTCHS NPeHMYLIECTBEHHO OT YYacTKOB Dollblie-
ro JaBJ€HHA H TEMIIEPATYpPhbl K y4acTKaM MEHbIUEro WX 3HadeHud. Jlen Mo-
HKeT nepeMerarscs kak obbluHOe TBepaoe Teno. JBumeHHe KHIKOH BOJbI
MPOUCXOAUT B Pe3ylbTarTe nepetadd IHAPOCTATHYECKOro JaBIIEHHSA OT
y4acTKoB D0Jlee BBICOKOIO HAOpa K ydyacTkaM ero 0ollee HU3KHUX 3HAYeHUI.
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JBHaeHHe KHAKOH BO/IBI IIPOHCXOAHT B Pe3yibTaTe Mepejadd ruapo-
CTATUYECKOIO JABJIEHHS OT Yy4acTKOB DOJIEE BBICOKOI'O HAIOpa K ydacTkam
ero foJiee HU3KHX 3HAYEHHIA.

JBHKCHHE qufH'llIECRH CBSA3AHHBLIX BOA. DHIMUSCKH CBA3AHHBIE BO/IbI
HAXOAATCS 110]] BO3AeHCTRHEM Pa3HOOOPA3HEIX CHII B3AUMOCBA3H ¢ IOPHBIMH
MOPOJaMH M HX JABHKEHHE Kak cBODOIHOrO (pU3MUYECKOro Tela OrpaHHuEHO.
Hacto asumeHue (pU3UYECKH CBA3AHHBIX BOJ, OCOOEHHO B 30HE a’paiu,
OTOMIECTBIIOT ¢ SBIIEHUEM BJarornepeHoca, kak (popMbl MaccorepeHoca B
30HE HEMNOJIHOI0 HACHILIEHH:A, BKIKYAKIIEH NepeMelleHHe TIPaBUTALHOH-
HBIX, KaITHJUISPHBIX, HMMOOHIINZ0BAHHEIX H IJIEHOUHEIX BOJL.

Hx nsuaxeHue Hapsy ¢ IPABHTALMOHHBIMK CHIIAMH oOeclieunBaeTcs
JOIOMHHTENBHBIMH CHITAMH TTOBEPXHOCTHOI'O HATAKEHHS, KOTOPLIE BO3HH-
KawT 110/ JEHCTBHEM MOIEKYJIAPHOIO NMPHTAMKEHHA KHIKOCTH K TBEPIAOMY
teny. Monexyusprast aud@y3us NPOHCXOAUT 0]l JeHCTBHEM IPAIHEHTOB
KOHLIEHTpALMH, TEMIEPAaTypsl, JAB/IEHHA, 3EKTPHYECKOr0, MarHHTHOIO,
rPAaBUTALIHOHHOIO M JAPYIrUX MOJIeH W JAPYIrUX [oJieid. Y IoMUHABIIEeCH paHee
JBHAKEHHE IUIEHOUHBIX BOJL OT ClI0S ¢ DONBIIEH TOJMIMHOM [UIEHKH K CIIO C
MEHBUIMMH €€ pasMepaMu TaKkKe 110 npHpoe cBoeil spnsercs 1uddy3nszu-
OHHBIM M OTHOCHTCS K BUJIY KOHUEHTPALHOHHON 1udy3um.

Euwe opun npumep MosekyJsipHoil Judyy3nn cBsizad ¢ JBHIKEHUEM BO-
Ibl B 0011aCTh BBICOKOH KOHLIEHTPALIUH PACTBOPEHHBIX XHMHUECKHX BELIECTB.
Ecnu asa THna BOABI MMEHT Pa3HYH MHHEPAIW3ALMHIO U pas/elensb! cinado-
MPOHULAEMOIT Heperopoakoi, Boja mnepeMertaercs U3 o0JACTH ¢ HU3KOM
KOHLEHTpaluei, B 0011acTh ¢ BLICOKOH KOHUEHTpALMEeil pacTBOPEHHBIX Be-
wectB. JIpukenue Bojbl OyaeT NPOIOJDKATECH 10 TeX 0P, IOKA COIEHOCTh
BO/IbI HE BLIPOBHAETCH 110 0OEHM CTOpOHAM neperopojaku. B stom ciyuae ro-
BOPAT O KOHUEHTPALHOHHOM 0CMOCE.

[Ipumepos TepmoocMoca SBISETCS MUIPALHS BOALL B CTOPOHY o0pasy-
HOLIHMXCH KW IbJa B rpyHTax. [lIeHka BOJBI Ha pacTylleM KpHCTaLIE JIbJA
MMeeT [IOHHKEHHYH TEMIEPATYPy, a 3HAYHT U Dollee CHIIBHOE IIOBEPXHOCT-
Hoe HaTsxenue. [lodToMy KanuuisipHas BOJA, CONPHKACAACH CO JIBJOM, [PH-
TATMBAETCA K PACTyLIEMy KpHcTauty. lakoe JBHKEHHE BIArd K IpoMepsa-
roweMy GppoHTy 0oee OXOTHO IPOHCXOAUT B cpejle, KoTopas ropasno diuxe
K HAaCBILIEHHK BOJO0H, YeM B Cllyuyae JIBHKEHHA BOJBI B BHE napa. lsuxe-
HUE BO/IBI B 30HY [IPOMEP3aHHs [IPHBOJHT K HENPEPBIBHOMY POCTY KPHCTA-
JIOB JIbJIa, KOTOPBIE B CBOK Oouepe/ib 00YCIOBIHBAKT [TYYEHUE TPYHTOB — 5B-
JIEHUS, LIUPOKO PA3BUTOTO B 00IACTAX C XOJMOJHBIM KIMMATOM H [PHHOCA-
wero GobLUIHE TPYIHOCTH B CTPOUTENLCTBE PasHo00pa3HblX 00bEKTOB: HH-
JIBIX 3JAHUI, KEIe3HbIX U OCCeHHBIX JOPOr, a3poJApOMOB U T. 1.

JBn:kenne Bobl KAk reojoruveckoro rena. Korga Mer roeopum o
reo/OrH4ecKoM JIBHKEHHH BO/IBL, TO UMEETCH B BHJY HE TOJBKO H HE CTOJIb-
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KO JBHKEHHE BO/IbLI Yepes HOPbl NOPHLIX MOPO/l, CKOJIBKO €€ JIBHKEHHE BMe-
CTe C FOPHOI MOpPoJAoI, T. €. e pa3MellleHHe Ha ONpe/le/IeHHONl riyduHe, B
ONPe/Ie/ICHHOM THIIE MOPO/IbL, GOpME TAKOrO PasMelleHHs, B3auMOOTHOIIe-
HUf ¢ MOpOA0H. | eoiiorHueckoe JABHKEHHE BOJHBIX PACTBOPOB — PE3YIILTAT
Oosee oDLIMX TEKTOHHYECKHX U I'e0/I0ro-CTPYKTYPHBIX ABHMKeHHI, 00ycioB-
NeHHBIX IyOUHHBIMH cunami 3emim. OHO Hepa3phIBHO CBA3aHO C I'e0JIOrH-
YECKHM KPYroBOPOTOM BEUIECTBA B HEApPax 3eMIIM H ONPEeleniercs TAKUMH
ABJIEHUSMH, KaK [BHKEHHE JTUTOC(EPHBIX [UIHT, YIUIOTHEHHE W Pa3yILIOTHE-
HHE FOPHBIX MIOPOJ U T. 1.

5.2. OCHOBHOM 3aKOH (hunNbTpaUUKM Noa3eMHbIX Bopg (3akoH [lapcwu)

JBHaeHHe KHAKOCTEH B Opax H TPElIHHAX FOPHLIX NIOPOJ] HA3LIBAETCA
(punerpaureii. B reopun duibTpauuy ropHas nopoja paccMaTpUBAETCH KAk
cpea, COCTOALLAs M3 3ePeH PazindHOH BeJIMUMHEL H PA3/IHUYHONH (DPOPMBI, KO-
TOPBIE IPUIIETAKT APYT K ApyTy, oDpasys Mexay codoii coodmatomuecs mny-
CTOTBI (MOPBI), TJI€ MPOUCKOUT JABIEHHE HHUKOCTH.

QunbTpanus BOAbL Kak (opMa JABHMKEHUA H3Y-
yaercs AaBHO. OCHOBOIONIOKHHKAMM 3TOI0 HAlpas-
JIeHHH cleyer CUHTATE M.B. JlomoHocOBA,
J. bepuynnn u JI. Diinepa, KoTopble [IOJIOMKHIH
Haua10 pa3padoTKH 3aKOHOB 110J3€MHOM I'WpaBiiH-
ku. B 1856 r. Ha ocHOBE OLITOB QUILTPALUH BOIbI
uepes pasiiHyHble [OPHCTbIE cpelbl, (paHLy3CKHi
uccnenosatens Axpu Japcu (puc. 16) yceraHoBui
OCHOBHOM 3aKOH [IBHKEHHS I10J3¢MHBIX BOJ, IOY-
YHUBLIHH BIOCIENCTBHH €0 MMH, HJIH JIHHEHHBIH 3a-
KOH (uabTpaumu, a  (ppaHUy3CKHil — MHKEeHep

Puc. 16. Anpu Hapc K. Jronon nepBeiM HIPHMEHHI 3TOT 3aKOH Ha [pak-
tuke. AHpu Ounudep [acnap lapen (1803—-1858 rr.)
M3BECTEH BCceM (PM3MKaM I[04YB, FHAPOJIOraM, KAk aBTOP OCHOBHOI'O 3aKOHA

JBHKCHHA BIIArH B HACKILIEHHOH MOYBE,

Hauanom smozo omepeimug Moxcno cuumame 1833 2., ko2o0a mymuygunarumem 20-
poda Juxcona oBpamuics K MO1000MY UHNCEHEPV-2UIPOIOZY ¢ RPEOIONCEHIEN CO30aMb
npoexm ovncmiu copoderux 6od. [pofienma delicmeumensio vl 0CmpPon U HACVIHO:
vaice & me 2006 Juycon Gl 00HUM U3 YEHMPO& APOuIR00Cmaeda 20puuysl (OUNCOHCKas
2OPULLA U3GECIHA 80 BceM Mupe 0o cux nop! Ona — ofa3amesHbill KOMIOHENIN (EBICO-
KOU» (hpanyyzcrot KYXHu), KONCeaeHHO20 npouieodcmea. Bee sodupe ucmounuku, rana-
Abl, NodzeMHBle 800K 3MO20 2opoda Ol Ypesspiiaiino 3acpasnenst. Heodxoduwo Hetio
Kak-mo o0Vempoums oUUCHbIE COOPVICeHLUA, (HLTbmpbl.

H wynuyunanumem Juacona ewidenun 55 meicay ghpankos o cmpoumerbemea
OUUCIHBIX COOPYNCERUWN, — CYMMA RO MeM speMeHam secsMa 1 secbMa coauonasn. Axpu
Hapew ¢ neucmoscmeom NPUHAICR 3@ ROPYHEHHVIO Pabomy. nposods W AabopamopHsie
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uabmpayuontble IKCREPUMENMbBL ¢ PATIMYHBIMI NOYSEHHO-NECYAHBIMU CMECAMU A
OUUCHIKU 800, U CO0QBAA NPOEKM, U HENOCPEDCMBEHHO 8 HEM VHACMEYA.

Ezo snepzus, eoas, HayuHaAa cmpacme npueein K cozdanwio nepeoli & Eapone cu-
CcMeMbl 20POJCKUX OUUCIIHBIX COOPVICEHUN € PAZTUYHBLMY {HITLMPAYUORRBIMU 30CHINKA-
MU, PACHEm KOMOPHIX oH NPOUZEOMNLT Ha OCHORE OMKPHIMON UM 3a6ucuMocmu duasmpa-
YUOHHOZ0 ROMOKA OM ZPacuenma ZUOPasInieckKoso Hanopad.

Brnocaedcmewu uvenno 2. Juacon cmar smaronom dia eceld Eaponw (4 e moasko!)
COOAHUA OUUCIIHBIX COOPVNCEHUH, KPACUBLIX HOHMAHABIX aHCAMOAEN, YUCMBIX UCIOY-
HUKDE.

B 1856 2. [lapcu onyOiukosan ceou HAVYHBIE PE3VILMAmbl N uasmpayuu paziuy-
HBIX APUPOOHBX cped, UCNOALIVeMbIX I8 ONHCMKU ZopodckuXx eod. Dmu docmuxcenus
ofleccMepmtiy €20 UMH, U 0Aazo0apHble QUNCOHYB HAZRATN €20 UMEHEM YeHMPaTbHVio
mAOWady 1 2opodckie CREEPLI. d MAKNCE KUHOMEAMp, OCMAHOEKY aemofyed, anmexy,
aamocmpady.

Ha ezo moawie onu emepasuposani cioga: « OH 200V Main 3Mom npoekm, coenan He-
ofxoduMsle Hccledosanis, npouseen gce patomel, Grazodaps komopwin & Quacone no-
AGWIACs & docmamye yueman copodckain eoda. becxoneunan frazodapnocms e2o0 manau-
My U CAMOOMEEPHCEHROCMU 0M €20 podHozo zopoday. Moxcem au ucmunnbiil wcciedo-
BAMETH Heeaams Goabie2o?!

JBHKEHHE BOJIBI B PeallbHOH NMOPHUCTOH Cpelle NPOHCXOAUT YEPE3 CHCTE-
MY OTKPBITBIX H COODIAKIUXCH Me 1Y cOO0H NOPUCTBIX KAHAIIOB W TPELLHH.
Benenersue HCKIOUMTENBHO CIIOMKHOIO XapakTepa H3MEHUYHBOCTH IyTeil u
CKOPOCTH JIBH3KEHHS BOIBI B IOPHCTOH cpelle HEBO3MOKHO TOUHOE H3Y4eHHe
POLECCOB (PUIIETPALHH Yepe3 OT/Ie/BHEIE NOPOBLIe KaHalbl 1 TpemmHsl. [lo-
ITOMY JIBHIKEHHE BO/IbI B IIOPHCTOMH Cpe/ie paccMaTpHBaeTcs 0000IIEHHO H ero
XapaKkTePUCTHKH [OYYAT HE /U OTIENbHBIX TOYEK [OPOBOIO NPOCTPaH-
CTBA, & 115 BCEr'O [ONEPeYHoro cedeHus (GUibTpyroleii cpeibl B LeloM.

3axon Jdapcu Gopmynaupyercs ciueayowmum odpazom, Koauuecmeo 60-
del (), npocauusarowencs yepes nopody 6 eJuHuYY SpeMeHu, NPOROpPYLO-
HWIbHO Gerudune nadenusd vanopa npu pursmpayuu AH u niowadu none-
peunozo cevenud nopodel F u obpamuo nponopyuonaibho nymu (uasmpa-
yuu L, usmepaemoil no HanpagieHuio OBUNCEHUA 800bL.

O=k(AH ! L)F,

rae k& — ko3 uumMeHT NpPONOPUHOHAIILHOCTH, 3aBHCALIMI OT (pH3HUIecKHX
CBOHCTB MOPOALI H (PHIBTPYIOWEHEA KHAKOCTH, ITOT KOMPPHLIHEHT 1momy-
YHJI HA3BAHHE Koahuyuenm ghmbmpayuu.

Koappuuuent ¢uaerpauun npeacraenser codoil ckopocts (punstpa-
LMK BOJLI IPH T'HIPABJIHYECKOM IpajHeHTe, paBHoM eaunule. Crenyer yau-
THIBATh, YTO CKOPOCTH (pUIBLTpalni, paccuuranHas no qopmyne O/F = v He
paBHa JeHCTBUTENLHOI CKOPOCTH JBHIKEHHS BOJbLI B NOpPAX HJIM TPelIHHAX
OPO/bl, TAK KAK BMECTO PealibHOro I0TOKA paccMarpuBaercs (HKTHBHBII
oToK. Yrodbl NOAYUYHTH PEallbHYH) CKOPOCTh [BUMEHMS [10/3EMHBIX BOJ
HeOOX0IMMO CKOPOCTh (PUABTPALIHH PA3JIEIHTE HA OPUCTOCTE [IOPO/IBL.
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Pue. 17. Cxema dsuxcenua (pursmpayui) 2pynmosoti 600ul

Koaduument ¢punerpanns xapakrepusyer BOJONPOHULIAEMOCTE TOPHBIX
OPOJ1, BEIHUYHHA KOTOPOH 3aBHCHT OT PA3MEPOB MEKIIOPOBLIX IIPOMEKYTKOB B
3EPHUCTBIX [OPOJAX H WIHPHHBI TPEIHH B cKalbHbIX. Koadduuuent gpunbrpa-
LIHH HMEET PasMEpPHOCTL CKOPOCTH H BBIPAXKAETCH B METPax B CYTKH, METpax B
yac, MeTpax B CEKYH/Y, CAaHTHMETpax B CEKYH/y. 3aBHCHT HE TOJIBKO OT
CBOHCTB MOPUCTOH Cpefibl, HO TAKKE OT (PUIHUECKOIO COCTOSHHA (PHIBTPYEO-
weites suakocti. Koaddmument duibrpatm oJHON 1 TOI e 110po/Ibl NpH-
HHMaET PasHble 3HAUYCHHA B 3aBHCHMOCTH OT TOI'O, YTO (PHILTPYETCH: NpecHas
BOJIA MM paccoiibl. B Takux cliydasx JUlf XapakTepUCTHKH (PHIBTPALHMOHHBIX
CBOHCTB IOPHBIX [OPO/1 HCNONb3YeTCs KOMPULHEHT IPOHHLIAEMOCTH.

Tabnuua 3
Opuenmuposounbie eaudunbl Kodgghuyuenma ghursmpayuu
014 HEKOMOPBIX HOPOO

[Topoza Koapduuuent duasrpanun, m/cyT
['mune 0.,001-0,01
CyrmiHgu 0,01-0.1
Cynecu 0,1-0.5
[lecok rnuuHCTEIT 0,5-1,0
[lecox MenkozepHHCTLII 1.0-5.0
[Tecok cpennesepHucTLIil 5-15
[lecok kpynHo3epHHCTLII 15-50
[lecok ¢ raabkoi 50-100
["aneunuku 100-200

Ha npakruke W3BeCTHBI NpuUMepsl, (PHKCHPYIOLIHE OTKIOHEHHS OT 3a-
kona Mlapcu. Hapyuienue npsaMo nponopudoHaIbHOCTH MEKILY CKOPOCTBH)
(pUABTPALHH H HATIOPHBIM I'PAJIHEHTOM OTMEUEHO, peskie Beero, npH Oollb-
LIHX CKOPOCTAX JABHIKEHHA BO/IbL.
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Bepxnuit npeden npumenumocmu saxona Japeu. DTOT npejen npHMme-
HHUMOCTH JIMHEHHOr0 3aKOHa (JMIIbTpaLMK CBA3AH C TAK HA3LIBAEMON KPUTH-
YeCKOH CKOPOCTHIO (PUILTPALIHH, IIPH JTOCTHIKEHHH KOTOPOIl He colutogaercs
NPAMOIT IPONOPLUHOHANBHOCTH MEHIY CKOPOCTB (PHIALTPALIHH H HATIOPHBIM
rpaguentoM. Ckopocts 300-800M/cyTKH, TaKHE CKOPOCTH peiko Hadoaa-
KOTCA B MOJ3€MHBIX BoAax. OTKIOHeHHEe OT JIHHEHHOro 3akoHa (HIBTpaiu
O0BACHACTCH TEM, YTO ¢ YBEIHYCHHEM CKOPOCTH JIBHKEHHS BOJbI B MOpPH-
CTOH Cpelie BO3PACTAET POJib CHII HHEPLIHH.

Huoicnuit npeden npumenumocmu zaxoua Hapcu. B nocnennue rojsl
OTMEUAeTCsl, YTO HApPYIUEHUe JIMHEeHHOro 3aKkoHa (QuuikTpauuu Halnroaaercs
H B 00NacTH OUeHb MalbIX 3HA4YeHHil ckopocreil u rpaauenros. TouHoro
3HAYEHHS HHIKHETO Mpejlena NpUMeHHMOocTH 3akoHa [lapew Her.

Duabmpayust 6odel 6 21UuHUCMBIX nopodax. B THCHEPCHBIX MIHHHUCTBIX
nopojax, o0najalwlux KpailHe MaibiM pasMepoM [op, CBA3aHHAs Boja
[PAKTHYECKH [IOJHOCTBI MEPEKPBIBAET CEUECHHUE MOPOBLIX KaHanbues. s
BO3ZHHKHOBEHHs (DUIBTPALIMH BOJLI B TAKHX I[10POJAX HEOOXOIHMO CO31aTh
IpajHeHT HANopa HaYaIbHbIH HAOPHLIH I'Pa/IHEHT.

5.3. NoHaTHe o BOgONPOBOAUMMOCTHM NNacTa

Ha npaxrtuke ans xapakrepHcTUKH (PUILTPALHOHHBIX CBOHCTB I'OPHBIX
Mopo/L HapAy ¢ KOdpPHUHEHTOM (PHIBTPALIMK HCIIONBL3YETCH Koaghghuyuenm
sodonposodumocmu T, pasHblil nponsBeeHuo koddduunenra GpuiabTpauun
Ha MOLIHOCTb BOJIOHOCHOI'O I'OPH30HTA WIIH Nbe30MeTpHYeCKHH Hanop. Pas-
MEpPHOCTh KO3((pHUIMEHTA BOJONPOBOAMMOCTH METPhl KBAJPaTHLIE B CYTKH.
Puznveckn KOAIPPHUIUEHT BOJAONPOBOJAUMOCTH BBIPAKAET CHOCODHOCTB
IJI0LHAH BOJOHOCHOTO ropH30HTa (PUILTPOBATH BOJY B €IMHHUILY BPEMEHH
P HANOPHOM I'pajHEHTe PaBHOM eHHHLE. BoJlonpoBoJAHMOCTb IOpPHBIX
MOPOJ 3aBHCHT OT MHOIMX (DaKTOPOB: NOPHUCTOCTH MOPOJ, MX CTPYKTYPSI,
CTEIEHH 3aCOIICHHOCTH, a TAKKE BA3KOCTH, TEMIIEPATYPhI H IUNIOTHOCTH BOJIBI.

Kosppuyuenm nponuyaemocmu. Iloa npoHUIAeMOCTbO MOHHMAETCH
CBOHCTBO MOPHCTOH Cpellbl NPOIyCcKaTh yepes ceds KHUIAKOCTh WIH ras 1pH
Ha/IHYHH Nepenajia Hanopos. KosddHuuenT npoHHIAeMOCTH XapakTepusyeT
TONBKO (PUIBTPALIMOHHBIE CHOCOOHOCTH MOPHCTOH Cpejlbl U He 3aBUCHT OT
(puznueckux cpoiicte QunsTpyromeiics xuakoctn. Hanbonee mmpoko xo-
(P PULHEHT NPOHHLAEMOCTH HCIIOIB3YETCH B He(PTAHOH THAPOTe0I0THH.

Koappuument Quibrpauun cBsizaH CIeYHOUIEH 3aBHCHMOCTBIO € KO-
a(pGuLHeHTOM NPOHHLIAEMOCTH:

k=Kn(y/ ),

rjae y — o0beMHas Macca BO/Ibl, 4 — BI3KOCTh BO/IbI.
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KoadduunesT npoHunaeMocT MMeeT pa3MepHOCTh IUIOLIAIM, BEIpa-
#aercs B cm”. Jlis TOpHBIX OpPOJ1 eMHHLA NPOHHIIAEMOCTH, BhIPAKEHHAA B
KBAJIPATHBIX CAHTHMETPAX CIIHUIIKOM BEIHKA, MOTOMY JIJIsl PACYESTOB MPHHH-
MaeTcs BeJIHUYMHA, NPHOIH3HTEIBHO B 10" Menbiuas, nassannas JJAPCH. 3a
€AMHHULY NPOHHUIAEMOCTH MMOPHCTOH Cpejbl NPHHUMAETCH IMPOHHIAEMOCTh
TAKOro ee oDpazua, KOTOpsIil uMeer IMHY | CM, IO IOIEPEUHOro Cce-
geHust 1 cM® U 4epes KOTOPBIl NpH NAJCHUM JABICHHS HA OJHY TeXHHYE-
ckyio armocdepy npuTekaer 1em’/c kuakoctu Baskocrsio 0,001 Ia c.

ITnacrel, ko3(p(pUIHEHT NPOHULAEMOCTH KOTOPLIX H3MEpsieTcs eIHHH-
LAMM WIH JIECATBIMH JOISMH JJAPCH, CUMTAT XOPOLIO NPOHHULAEMBIMH; eC-
nu e KodDPUUHEHT U3MepseTcs COTEIMH JOISMH JApCH, TO MPOHHIIAEMOCTE
miacra cuuraercs ciaboil. HakoHell, mopojisl ¢ NPOHHIIAEMOCTBI) B He-
CKOJIBKO TBICSYHBIX J0JIeH JapcH CUHTAOTCA IUI0X0NpoHHIaeMeIMi. YacTo B
[pejeinax OAHOr0 U TOrO e IJIACTa NMPOHHLIAEMOCTh Pe3K0 WIMEHsIeTCs Kak
[10 [IPOCTHPAHHIO, TAK H [10 MOLIHOCTH.

Tadnuua 4
Knaceughurayus nopod no npoHuyaemMocmu u 8000npoHUYAEMOCH

[Topoast H rpyHTEI [lopuctocts K aicn™ K, cmic
[ THHWCTEIH HIBCCTHAK 2 1-107° 85107
HagecTasx 16 1.4.10°" 1.2.10°
HnwueTeiii necuanux 12 26107 2.2.10°
["py0utii necuanuk 12 1,1 g.4- 10~
[lecuanms 29 24 2.1-10°
Menko3epHHCTRII NIECOK - 9.9 8,510
CpenHesepHHCTEIH NeCoK - 2,6:107 2,210
KpynuosepHucTslil necok - 3,1-10° 2,7
I'papmii - 43.10° 3,7-10
MonTMOpHIIOHHT - 10° 47107
Kaomauur - 10 47107

B npakruke ko3¢ dpuument GuIbTpalui HCIIONL3YIOT IABHLIM 00pa3zoM
IUIs XapakTepHCTHKH (PHIBTPALIMOHHBIX CBOHCTB PBIXJIBIX [IOPOJ, a KOAp(u-
LMEHT MPOHHLAEMOCTH — JUIA MOHOJIHTHBIX FOPHBIX [TOPO/L.

KoHTponbHble BONpockI K pazgeny 5

HazoBuTe OCHOBHEIE BH/IbI JIBUKEHHS BOJIBL.

B Kakux 110pojax MOM¥KeT BO3HHKATh TYPOYJIEHTHOE JABHIKEHHE BO/IbI?
HazoeuTe OCHOBOMONOKHHKOB 1013 MHOM IH/PABIHKH.

Kakum oOpazom ObLI OTKPBIT OCHOBHOM 3aKOH JIBUMKEHUS BO/IbI?

OT Yero 3aBHCUT CKOPOCTD JABHAKEHHS BO/BI B 10poax?

Mo b=
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Tema 6. PM3nyeckme CBOMCTBA U XUMUYECKUN COCTaB
noa3eMHbIX BOA

6.1. ®u3nyeckue cBOMCTBA NOA3EMHbIX BOA

Boja — 0J1HO M3 caMmbIX YAMBUTEIBHLIX COEJHHEHUIH Ha 3emMiie — JaBHO
yiKe [opaxaer HccleoBaresieil HeoOBIMHOCTBH) MHOIHX CBOMX (pH3MUeCKHX
cBOHCTB. lak, o pesyiabsrataMm BeludclieHHH [l Xepaa Temmeparypa ruiasie-
HHUS BO/bI J0JKHA OblIa COCTABHTL 10 AHAJIOIMH ¢ TEMIIEpaTypoil Iasie-
HUI rupuaoB apyrux sneMentos — 120 °C, a ve 0°, kak 310 Haburo1aeTcs Ha
camoM jene. [To tem e cooOpakeHHsAM, ee TeMIeparypa KHIEeHHs [10JKHA
ObITh pasHoii — 112 °C, a ¢axkrruecku ona passa + 100 °C.

He MeHee yIHBUTEIbHBIM ABJIACTCA TOT (PAKT, YTO IUIABJIEHHE BOIBI CO-
MPOBOKIACTCHS HE paCIIMpPEeHHEeM, KaK y [OAaBJIAKWero 00JbIINHHCTBA CO-
e/JMHeHui, a cxarHem. HaumDonbmieil 1IoTHOCTBIO, a, Cle10BaTEIBHO, H
HAUMEHBLIMM VEIbHBIM 00beMOM BO/A 00/1a/1aeT NPU TEMIIEPATYPE PaBHOI
+4°C, ane 0°C, kak 310 MOKHO ObUIO OBI IIPEANOIOHKNUT.

Tabnuua 5
Temnepamypa kKunenua i 3amMep3anis 800l i ee XUMUYECKUX AHa10206
Bemectso Monexynsapuslii Bec Tenmeparypa Teumeparypa
KHIICHHS 3aMep3aHns
H;Se 80 —42 —b6d
H,S 34 ~61 —82
H,0 18 +100 0

HMx Becex muakocTel BOJAa — caMblii MOTI'YUHH pacTBOpPHTEINL, OHA pac-
TBOPSET [TOYTH BCE BELECTBA, KPOME KHPOB H YITIEBOI0PO/I0B.

K 1pyrum yauBHTENbHBIM (PM3MUECKHM CBOHCTBAM BO/Ibl OTHOCHTCS He-
0OBIYHAs 3aBUCHMOCTD BA3KOCTH BOJBI OT JlaBlIeHHs!, OOJIbIIAs TEIIOEMKOCTD
BO/IbI, €€ DOJIbILIOE NMOBEpPXHOCTHOE HarsxeHHe. [IpuunHa Beex HeoObIUHBIX
CBOMCTB BOJBI KPOETCS B CBOEOOpPa3HOM CTPOCHHHM MOJIEKYIIbl BOMIBI, 00Y-
CJIOBJIEHHOM HAJIMYHEM B BO/IE BOJAOPOJHOIO THIIA CBA3H.

KopoTko, cyTh BOAOPOAHOMH CBA3H CBOAMTCH K TOMY, YTO HOH BO0PO/IA,
CBA3AHHBIA ¢ HOHOM JIPYroro 3JeMeHTa, crocobeH 3MeKTPOCTaTHUECKH MPH-
TArHBATh K ce0e JIpyroi HOH TOro e /1eMeHTa.

K ¢u3znueckum cBoiicTBaM MOA3EMHBIX BOJ OTHOCATCS: TeMIEparypa,
MPO3PAYHOCTh, UBET, 3alax, BKYC, IUIOTHOCTb, CHKMUMAaeMOCTb, BA3KOCTD,
AEKTPONPOBOJAHOCTE H PAJIHOAKTHBHOCTD.

Temneparypa 1noj3eMHbIX BOJ H3MEHAETCA B LIMPOKUX Mpelenax H 3a-
BHCUT OT (PH3HKO-reorpauueckux yciIOBHil, Ie0J0OIHYECKOr0 CTPOSHHA H
peskHMa ux nuranus. Temneparypa HeryDOKo 3anerarwimx oA3eMHbIX BOJ
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usmensiercs ot 5 go 15 °C. B obnactu pacrnpocTpaHeHHss MHOIOJIETHEMEP3-
JIBIX TOPOJ] COJIEHBIE BOJIBL, HA OT/I€/IbHBIX YUACTKAX, HMEHT OTPHLATEILHYIO
remnepatypy nopsjka —5 °C u name Huke. B obnacrsax mononoil v cospe-
MEHHOH TEKTOHHYECKOH JAEATeIbHOCTH, a TAKAKE HA YUYACTKAX BLIXOJA BOJIbI
HA [OBEPXHOCTh W3 IIIYOOKHX YacTell 3eMHOH KOpbl H3BECTHBI HCTOYHHKH C
TemrepaTypoii Boasl ceeiiie 100 °C.

[Turbesas Boja siBsieTcs Haubosiee BKYCHOH M OcBewxalollei, ecim ee
remneparypa cocrasiuser 7-11°C. [Jna neuebHbIX ueneil (MpHHATHA BaHH)
HauOoee LeHHOH sBisieTcs Boja ¢ remneparypoit 35-37 °C, . e. OuiH3KO#H K
TeMIepaType 4enoBedeckoro tena. Takas Boga npu ynorpeblieHHH He Tpe-
Oyer HU OXJAKICHHH, HH HArpeBaHHs, [10TOMY LIHPOKO HCIOIL3YETCS Ha
KypopTax.

[Ipospaynocms NOA3EMHBIX BOJ 3ABHCHT 0T KOJIHYECTBA PACTBOPEHHLIX
B HHX MHHEPA/ILHBIX BELECTB, COJASpPHKaHUA MEXAHHYECKHX NpUMecei, Koul-
JOMI0B M OPraHHYecKHX BellecTB. Beuiensitor 4 karTeropuu Nnpo3pavyHoCcTH
BOJI: IPO3pavHbIe, CIIErKa MyTHbIE, MYTHBIE, OU€Hb MYTHEIE.

[{gem MoOJ3eMHBIX BOJ| 3aBHCHT OT XHUMHYECKOI'D COCTaBAa W HAIMYHSA
npumeceil. boubiei 4acTbi0 110A3eMHbIE BO/bI DecuBeTHBI. AeCcTKHE BO/IbI
HUMEHT rony0oBaTeiil OTTEHOK. 3aKHCHBIE COJIM 3Kelle3a U CepOROI0POL NPH-
JAKT BOJE 3eleHoBaTo-roiny0yr okpacky. OpraHdueckue I'YMHHOBBIE CO-
€/IHHEHHs NPHIAKDT BOJE KEITOBATBIH LBET, B3BELICHHBIE MUHEPA/IBHBIE Ya-
CTHIIBI — CEPOBATHIH.

3anax 1ojA3eMHble BOJbLI UMEKT He BCeria. YCTaHoBJIEHO, YTO 3anax
BO/Ibl YALIE CBH3AH C JAeATelbHOCTBH OaKTepHil, paznaraloliux opraHuye-
ckue BewlecTsa. MHTEHCHBHOCTE 3amaxa OLEHUBAKOT M0 CIeAyoWe mKaie:
0 — 3anaxa Het, 1 — ouens cinabwii 3anax, 2 — cnadelii, 3 — 3ameTHI, 4 — OT-
YSTIIMBBIH, 5 — 0UEHb CHIIBHEIH, [lUTEEBaA BOIA He JIOJIKHA MMETh 3aI1axa.

Boga npuodperaer éxye npu pacTBOPeHHH B Heil MUHEpallbHBIX COJIEH,
raszoB, pasiHuHbIX HpHMeced. PaznnuaiT ropbkHil, ClIajaKWi, CONEHBIH W
kucnelit Bkyc. [lpu coaepkannu B Boje rujapokapOOHATOB KalbliMs M Mar-
HIS, 4 TaK#e YITIEKUCIOTEl BOJAa UMEeeT NPUATHBIA BKyc. bonblnoe konuue-
CTBO OPraHMYECKHX BEUlecTB Npuiaer Boje cnaakosarslil Bkyc. ColloHoBa-
ThIH BKYC 00YCIOBJIEH PACTBOPEHHEM 3HAYUTENBHOIO KOJIHYECTBA XIIOPUCTO-
I'0 HATPHIL, 4 TOPEKHH BKYC — HAJIMYHEM B BO/Ie CYJ1b(aTOB MarHus U HATPUS.
MoHBI xese3a npuaawT Bojle cBoeoOpa3Hblil pikaBblil BKYC.

[Tnomnocms BOJIbI KOJMYECTBEHHO OINPEJEAeTCs] OTHOWIEHUEM e¢ Mac-
cbl K 00beMYy IPH ONpesesIeHHOH TeMieparype. 3a e JHHULY IUIOTHOCTH BO-
Abl [PUHATA [UIOTHOCTL AHCTH/UIHPOBAHHON BOJABI npH Temieparype 4 °C.
[L1OTHOCTE BOJBI 3aBUCHUT OT €€ TeMIeparypbl, OT KOJIMYECTBA PaCTBOPEH-
HbIX B HEH collell M ra3oB M B3BelleHHBIX dacTUU. [lnoTHOCTE NMoja3zeMHBIX
BOJ1 uamensiercs ot 1,0 no 1.4 r/em”.
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Cocumaemocms N0KA3bIBAET H3IMEHEHHe 00beMa BOJEBI 1101 JeficTBHEM
nasneHus. CTeneHs CAHUMAEMOCTH BO/IbI 3aBHCHT OT KOJIHMYECTBA PACTBOPEH-
HOI'O B HeH rasa, TeMrepaTypbl H XHMHYECKOI0 COCTaBa.

Bazxocms XapakTepH3YET BHYTPEHHEE CONPOTHBIECHHE YaCTHLL KHIKO-
CTH €€ JBHAKEHHK). BA3KOCTE MOJ3€MHBIX BOJ B OCHOBHOM 3aBHCHT OT TEM-
neparypel 1 KOJIWYECTBA PACTBOPEHHBIX B HEH conei. [lpuuem, ¢ yBennueHu-
€M TeMIIepaTypbl BA3KOCTh YMEHBIIACTCH, 4 C YBEIHYEHHEM MUHEpalTH3aliu
MOJI3EMHBIX BOJ BASKOCTH IOBBIILIACTCH.

DaexkmponposoOHOCcme N0J3MHBIX BOJL 3aBHCHT OT WOHHO-COJIEBOIO
COCTABA M OLEHHMBACTCH BEJMUYMHON YJEIbHOIO IIEKTPHUECKOI0 CONpPOTHB-
neHus. JuanazoH W3MEHEHHs YAENbHBIX CONPOTHBIEHWH MOA3EMHBIX BOJ
0,2—-1,0 Om*m.

Paduoakxmuenocmp 0A3EMHBIX BOJL BRI3bIBAIOT HAIMYHEM B HUX ypaHa,
paaus H pajoHa. 3a 0YeHb PEKHUM HCKIHYEeHHeM, BCE M013eMHbIe BO/IbL B
TOH WIM MHOH CTeNeHH Pa/JHOAKTHBHBL 33 OCHOBHYH) €IUHULY H3MEpPEHHs
KOJIHYECTBA PAJOHa NPHHATO KK PU, 110 KOTOPOH NOHUMAETCH KOJTHYECTBO
pajoHa, Haxodduieecs B pajHoakTHBHOM paBHOoBecuH ¢ 1r pamgus. Tak kak
9Ta €AMHHULA OYeHb BellMKa, TO 4daue ynorpednstor folee Mellkue: MHIUIH-
ktopu (1-10° ktopu), Muxpoktopu (1-10° kropn), aman (1-10 " kiopu).

[lo konuuecTBY IMaHALUH pajus B BOJIE, BEIPAXKEHHOMY B 3MaHax, HC-
MOB3YIOT CeAYIOLee Mo/pas/ieleHue:

Tabmuua 6

Tunwvi 80wl no paduoaxmusnocmu

Tun soawt IMAHL
OueHb CHILHO PAHOAKTHBHEIE Ceeie 10 000
CHIBHO paJHOaKTHBHEIE 1 000-10 000
PamnoakTHBHEIC 1001 000
Cnabo paznoakTHBHEIC 10-100
Becema cnabo paaHoakTHBHEIE Memnee 10

6.2. BogopoaHbIi nokasatenb BoAbl U NOHATHE
06 OKMCNUTENLHO-BOCCTAaHOBUTENLHOM NOTEHUKWane

Bogopoansni nokazarens pH xapakrepusyvercs akTHBHOCTBK) WIH KOH-
LlEH'l'pauueﬁ HOHOB BOJIOPO/la B BOJIE. Bona B He3HauUTe IBHOH cTeleHH [HC-
COLUHHPYET HA HOHEI 110 YPABHEHHID

H.0-H'-OH

Knﬂueu'jpauuﬂ HOHOB BOJIOPOJA B BOJHOM PACTBOPE, HE3ABHCHMO OT HX

IIPDHCXDMEHHH, OIIPEAEJIHE'I'CH HOHHBIM llpﬂﬂﬁBEAEHHEM BOBI KB
[H']-[OH ]=Kg
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J1a BelMUYHHA SBISETCA NOCTOSHHOI. OHA 3aBHCUT B 3HAYMTENILHOMH
CTEINEHH OT TEMIEPATYPBI U B MEHBILIEH OT JaBIIEHHS.

[Ipu remneparype 22 °C noHHOE poH3BEIEHHE BO/IbI PABHO

[H]-[OH]=10"

B meitrpanshoii oje konuenTpauns nonos H' u OH oaunakossr. Cre-
J0BATE/IbHO, KOHLEHTPALHA HOHOB BOJAOPO/A B HEHTPAILHOH BOJE COCTaB-
IseT:

[H]=vV10"=10"

KoHueHTpauu BOJOPOJHBIX HOHOB IPUHATO BLIPAKATH [OKa3aTEIEM
pH, koropselii npeacrapiser coboil oTpHUATENbHBIH AecATHUHBIH Jorapugm
KOHIeHTpaiHu noHa H

pH=—lg[H']=-1g[107]=7

[lpakTiueckn nokazarens pH paBeH nokasartenw CTENeHHW KOHLEHTpa-
LMK HOHOB BOJI0PO/1A, B3ATOMY € 0OPaTHBIM 3HAKOM.

Ilo npennoxenuro A.H.llasnosa u B.H.lllemsakuna noazeMHble BO/bL
o BelturHe pH nojapaszaenessl Ha 7 rpyimi.

Tabmuua 7
Tunst 6odbl no 6odopodHoMy nHOKA3AMETIO
Tun Bozw! Bemunna pH
CHIBEHOKHCTIBIE Menee 1,9
Kncneie 1,941
Cnaboxucnsie 4.1-7.0
Heitrpaneneie 7.0
Cnabormenodnbie 7.0-83
enoumnsie 8,3-10.3
CHILHOMETOYHEIE Bonee 10,3

B noazemusix Bojax pH u3mensiercs B mupokux npenenax or 1,8 10
11,0. Yame nis noA3eMHbIX BOJ XapakTepHsl 3Hauenus pH ot 5 1o 8.

CHIBHOKHCIIBIE M KUCBIE I0J13¢MHLIE BOJbLI BCTpeuaryres B pailoHax
COBPEMEHHOI BY/IKAHHYECKOI eI TeIBHOCTH, A TAKIKE HA HEKOTOPBIX MECTO-
POKIEHHAX IOJIe3HBIX HCKONAeMBIX M B palioHax pacnpocTtpaHeHHs 0oloT.
3uavyenus pH = 7-9 00bIMHO CBOHCTBEHHO COOBLIM BO1aAM.

st yeraHoBiIeHHs (JOPM HAXOMIEHHS W YCIIOBHH MHIPALHH dJleMEH-
TOB B pacTBope Kpome nokaszarens pH Oonemioe 3HaueHue UMeeT OKHCIIH-
TeJIBHO-BOCCTAHOBUTENLHLIH noreHunan Eh. B 3emHoil kope HenpepslBHO
MPOXO/IAT OKHCIIUTENLHO-BOCCTAHOBHTEIIbHBIE TIpoliecchl. OKHCIIEHHE CBsA3a-
HO C OT/a4eil WIEKTPOHOB, a BOCCTAHOBIIEHHE ¢ WX npucoennHeHuem. [lo-
CKOJILKY CBOOO/HBIE SJIEKTPOHBI He MOIYT HAKAIUIMBATLCH B PacTBOpe

41

41/149



09.08.2022, 12:50 Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

(MX IEKTPOHEHTPAIIBHOCTE COXPAHSETCH), TO BCAKOE OKHCIEHHE OJHOI0
BELIECTBA COMPOBOKIAETCH BOCCTAHOBIEHHEM JApyroro. [IpH stoM w3Mmens-
€TCs BAIEHTHOCTh pearupyroLlux BeLecTs.

KoHTponkHble BonpockI K pasgeny 6

. Kakoii nomkxa ObITh TEMIEPATYpa KUIEHHA M [LIABIEHUS BO/IbI B COOT-
BETCTBHH € €€ XUMHUYECKHMHU aHanoraMu?

2. Ilpm kakoii remneparype Boja obnagaer HauboNIbILIEH IOTHOCTHIO?

[lepeuncnure puznueckue cBONRCTBA BO/LI.

4.  Kaxosa Benuunna pH y cooBbix Boa?

Lt
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Tema 7. XMMMYECKMI COCTAB NOA3eMHLIX BO4
7.1. OCHOBHbIe MAKPO- U MMKPO3IEMEHTBI

[logzemuas Bojxa npejacrapiser codDOH OYeHb CIOMHYK (PUIHKO-
XUMHMUYECKYH CHCTEMY, MEHAIOLIYIOCH B 3aBHCHUMOCTH OT COCTaBa, CTElEHU
AKTHBHOCTH BXO/MLIHX B Hee KOMIIOHEHTOB H TePMOJAHMHAMHYECKHX YCI0-
Buil. HOHHO-CONIEBOIH KOMILIEKC NOJ3eMHBIX BOJ| IIPEICTABIEH MHKPOKOMIIO-
HEHTAMH, MAKPOKOMIIOHEHTAMHM, PaJHOAKTHBHBIMH 3emeHTaMu. Kpome To-
ro, NOYTH B JIt000H NPHUPOJIHOI BOJE WMEHITCH OpPraHWYecKHE BEIllecTBA W
MHKPOOPIaHM3Mbl, PACTBOPEHHLIE B BOJE a3, a TAKKE KOJUIOWIbI H MeXaHH-
YeCKHe [IPHMECH.

CI0KHOCTE COCTABA NO/A3eMHBIX BOJI OIPeJe/sIeTCsl He TOIBKO [IPHCYT-
CTBHEM B HUX DOJIBIIOrO YHCIA XUMHYECKHX 3JIEMEHTOR, HO H Pa3HBIM KOJIH-
YECTBEHHBIM COJIE[KAHHEM Kam/I0I0 M3 HHX, KOTOPOE K TOMY e Pe3ko Me-
HAETCH B PA3JIMYHBIX THIIAX BO/L.

OO0y MUHEPANH3ALUUKD [I0J3eMHBIX BOJ COCTABISET CYMMa pPacTBO-
pPeHHBIX B HUX BewlecTB. OHa o0bluHO Belpaaercs B /11 wiH Mr/in. dopmu-
pOBaHHE XMMMYECKOI0 COCTaBa M 00LIel MHHEpPANH3ALNH [I0I3EMHEIX BOJL
CBSI38HO C JIBYMsl OCHOBHBIMH (paKTOpaMu:

1) yCHOBMSMH HX IPOHCXOMICHHS
2)  B3auMOJeHCTBHEM C I'OPHBIMH OPOJAMU, 110 KOTOPBIM [BHIKETCH [101-
3eMHas BOJA, U YCIOBHIMH BO000OMEHA.

B psjge ciyyaeB NPOMCXOAHT IPOLECC BILIEIAYHBAHHS PACTBOPHMBIX
FOPHBIX TOPOJ W COOTBETCTBEHHOE 0DOralieHHe MoA3eMHbIX BOJ TeMH WIIH
HHBIMH MHHEPAIBHBIMU COMAMH. B riiyOMHHBIX BOJaX (B NOIPYKEHHBIX 4a-
CTAX CTPYKTYP) B YCIOBHAX 3aTPYAHEHHOr0o BOA0OOMEHA NPOHCXOMAT
HanOO/IbIIAs KOHLEHTPALHs PACTBOPEHHEBIX BEILIECTB W 3HAYMTEIBHOE VBE-
nuueHue odILel MHHEpaTH3alHH.

K nHacrosuemy spemeHH onyOIMKOBAHO MHOro kKiaccudukauumil noa-
3eMHBIX BOJ| [10 X MUHEpalH3aluid U XHMHYecKoMy cocrary. B knaccudu-
kauun B.HM. Bepuaiackoro, O.A. AnekcHHa WM APYrUX BbUICJIAKTCA YeTbIpe
IPYIIIBL IOJ3EMHBIX BOJL:

1) npecHsbie — ¢ 0Oweil muHepanuszanmei 1o 1 r/i;

2) cononosateie — ot 1 go 10 r/n;

3) conenste — ot 10 go 50 r/n;

4) paccoubl — cBbilie 50 r/i.

B wnaccudukammun M.C. ['ypesuua u H.M. Toncruxuna npueoaurcs
Oosee Apo0HOE pa3jelieHHe YKA3aHHBIX IPYII HCXOAS W3 y4era norpedHo-
CTeH M UCIIONIB30BAHNA [OA3EMHBIX BOJL ISl PELUEHUS Pa3/IHYHbIX 3a/1a4.
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OrHecenne K npecHsiM Bojam oOycnosineno Hopmamu ['OCT. Cna-
DOCONIOHOBATHIE BOJbI MOTYT HCIOJIB30BATHCH JUIS HEEHTPAIM30BAHHOTO
BO,/I0CHA0KEHHSA, OPOILICHHs; COJICHbIE — [UIA OLIEHKH MHHEpaJibHbIX (Neueld-
HbIX) BoJ. BbljelieHHe moArpyni paccolioB HeoOXOAHUMO IS [PaBUIILHOI
OLIEHKH TePMAJIbHBIX, [IPOMBIIIIEHHBIX [10/13€MHEIX BOJI H BOJ HE(TAHBIX Me-

CTOPOMKICHUI.

Tabtmuua 8

K'_ua(:cm.‘lmxauux [MOA3EMHBIX BOJ 10 BEIIHYHHE Dﬁu.lﬁi:l MHHEpaIH3aHH

Knace o Moaknace sBog Munepannsauus r/a
[Ipecusie YabTpanpecHsle <02
YMepeHHO nipecHbIe 0.2-0.5
CoOCTBEHHO NpecHBIE 0.5-1.0
CononoBaTkeie CnabocoNnoHOBATEIE 1-3
YMepecHHO COIOHOBATLIC 3-10
Conensie Cnaboconensie 10-30
CHIBHOCOICHEIE 30-50
Cnabnie 50-100
Paccosl Kpenkue 100-320
CrepxKpenkue 320-500
[Ipeaensno HackILIEHHEIE = 500

OCHOBHOH XMMHUYECKHH COCTAB II0J3E6MHBIX BO[ onpejie/aeTces couep-
#anuem Haudollee pacrpocrpaHeHHsix Tpex anHonos — HCO;y, 80,7, CI' n
Tpex katHoHos — Ca’', Mg, Na'. CooTHOIICHHE YKa3aHHBIX [1ECTH 3JIeMEH-
TOB Olpe/elseT OCHOBHbIE CBOHCTBA I0/13eMHBIX BOJ — LIENOYHOCTD, COJle-
HOCTb M KECTKOCTh.

[lo annoHaM BRIAENSIOT TPH THUIIA BOJIBL:

1) ruapokapdoHATHBIE;
2) cyuabarHbie;
3)  XJOpuiHBIE

H ps/Jl IPOMEHKYTOUHBIX — FHAPOKapOOHATHO-CYIIL(ATHEIE, CYIL(ATHO-
XJIOPH/IHBIE, XJIOPUIHO-CYIb(pATHEIE H DOJIee CIOHHOIO COCTARA.

[To coOTHOLIEHHK C KATHOHAMH OHH MOTYT OBITh KAaJIbIHEBBIMH HIIH
MArHHEBBIMM,  W/IM  HATPHEBBIMH, WIH  CMEIIAHHLIMH  KallbLIHEBO-
MArHHEBBIMM, KallblIHEBO-MArHUEBO-HATPHEBBIMU W Ap. [lpu xapakTepucTu-
K& I'MJIPOXMMHUYECKMX TUIIOB HA IEPBOE MECTO CTABHUTCH Npeodiajaroniuii
anuoH. Tak, HanpuMep, NpecHble BOJbI B OONBLUIHHCTRBE CIIYUaeR IHAPOKap-
OOHATHO-KAJIBIIHEBBIE HIIH THAPOKAPDOHATHO-KAIBIHEBO-MAIHUEBBIE, A CO-
JIOHOBATBIE — MOI'YT ObITh CYJIb(AaTHO-KANBIHEBO-MArHUEBLIMH.
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HMerouHHkaMH MOCTYIUIEHHS XJIOP-MOHA B MOJ3€MHBIE BO/bI AB/ISHTCH:
ApeBHHE MOpckue DacceiHbl, B KOTOPBIX BMECTE C MHHEPAIIbHBIMH OTIIOKE-
HUAMH HaKalUIMBAIUCh BOALI XJIOPHAHOIO HATPHEBOI'O COCTABA; PACTBOPEHHE
KAMEHHOH CcoNH: nocTyreHue U3 armocdepsl, 0co0EHHO B 3aCYUUIMBLIX
paiioHax H BONM3H MOpeil H OKEaHOB; IPOJYKThl HKHIHENEHTEIbHOCTH HH-
BOTHOI'O MHpA.

Cynearsl B MOJ3EMHBIX BOJAX MOrYT HAKAIUIMBATHCS B Pe3yibrare
PACTBOPEHHSA I'MIICOB W AHTUPUTOB, 4 TAKKE OKHCIEHHA CEPHHUCTBIX COEIH-
HeHHIH U cyIB(UIHBIX MUHEPAIIOB.

[MuapokapOOHATHEI HOH NOCTYNAST B [10/13eMHEIE BO/ILI [TIABHBEIM 00pa-
30M BCJEACTBHE BBILIEIAYHBAHNUS H3BECTHAKOB, JOJIOMUTOB, MEpreei.

HMerouHHKaMH NOCTYIUIEHHS HATPUS B MO3EMHBIE BO/IbI SBJISHOTCS OKE-
aHMYEeCKHEe W MOPCKHE BOJIBI, MPOLECCHl BBIBETPUBAHUA M3BEPKEHHBIX IOp-
HBIX [TOPO/1, PACTBOPEHHUE OTIOKEHHH KAMEHHOH COMH.

[IpucyrcTBHe MarHuii-HOHA B [0/3€MHBIX BOJAX B OCHOBHOM CBH32HO C
MOCTYIUIEHHEM €ro ¢ MOPCKHMH BOJaMH, W3 arMocdepsl, B pe3yibrare pas-
JIOKEHUS MHHEPAJIOB, COAEpAKaLIUX MATHHH.

Kaneuuii B noaseMHele BOJABl [OCTYNAET [PH BbIBETPUBAHHH H3BEp-
HEHHBIX FOPHBIX [10POJ H, OCODEHHO, B PE3YIILTATE BhILLEIAUHBAHUS HIBECT-
HAKOB, IHIICOB, JIOJIOMHUTOB, AHTHPUTOB.

Kecrrkocts BOABI 00YCIOBIMBAETCH HAlMUKHeM B BoJe HoHor Ca u Mg,
Jnst Bos, MCIONB3VEMBIX B XO3MHCTBEHHBIX H TEXHHUYECKHX LIENsX, KECT-
KOCTb UMeeT O0UIbLIoe 3HAYCHHE: B KECTKOH Boje Mell/IeHHee pa3BapHBaKT-
¢ OBOLLH U MSCO, OHA JIA€T HAKHIIL B [IAPOBBLIX KOT/IAX

O011as KeCTKOCTE — 3TO CYMMA HOHOB KallbIIMs M MATHUSL B MI-9KB/IL.
YerpanuMmas #KecTKOCTh — 4acTh MOHOB KalblUd U MarHHs, KOTOpPbIE
BbITNAAT U3 PACTBOPA B OCAJIOK MPH KUISUEHUH BO/Ibl B PE3yJbTaTe ee jie-
ras’alHH 1o peakluy
Ca+2HCO3 =CaCO3 | + H20+CO2 1

[locTosiHHAs WECTKOCTh — 4YACTh HOHOB KalbLUs M MarHus, KoTopas
ocTaercs B pacTBOpe Mocje KunsueHus (001as *ecTKocTh MUHYC YCTPaHH-
masi).

Tabmuua 9
Knaccnpuramus noa3eMHbIX BO/ 110 KECTKOCTH
Tumn Bojkl KecTkocTs, Mr-axe /n
OueHL MATKHE Ho 1,5
Markue 1,5-3,0
YMepenno #ecTkHe 3.0-6.0
HKectrne 6,0-9.0
(ueHb KecTKHE Bbonee 9.0
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B CHIA npunama caedyvioujas K1acciuRayia ¥oecmKocmu 600, npedHaznauenHon s
XOTAUCMEEHHO-GBIMOEBIX HYNCO!

f, 10,5 mz.oxein — nparkmuuecky MAZKaA 6ooa,

(51,0 meoxe’n — mazkas soda,

1,0-2.0 mz.axe/n — goda crabou ¥cecmEoc,

203,00 mz.oxe’t — yoecmran eoda,

= 3.0 maakein — ouens Moecmras gooa.

B Espone xcecmrocmb godel kiaccuduyupyenica cedViowum oopazon:
< ()& me. 3K/ — ouenb MASKas eoda

(0 8—1,6 mzoxeln — maskas eoda

1,6-2,4 mz.oxeln — aoda cpednell Hcecmrkocmu

2,4-3,6 M2.2K86/0 — NPAKMUNECKU HCECMKAA 8O0a

3,6-6,00 mz.oxe/n — woecmraa eoda

=0, me.axedn — ovens mecmias soda

MHE]“]’KGM]]&HEHT]}I — 3TO0 XHMHYECKHE IEMEHTBI HIIH COCIHHEHUA,
coJlepskaliecs B M03eMHBIX Bolax B kouuvecTBe meHee 10 mr/n. OHH He
OIPEIEeNAT XHMHYECKHH THII BOJLI, HO OKA3LIBAKT 3HAUYHTEILHOE BIIMAHHE
Ha crietuduieckne 0coOOEHHOCTH HX COCTABA.

I'a3bl ABIAKOTCS OJAHOH W3 BEAVIIMX COCTABIAIOMIMX [MOI3EMHOH THIpO-
chepel. Pazmuaror copOMpoBaHHbIe, PACTBOPEHHBIE W cBOOOAHBIE Ta3kl. Couep-
HAHUE ra33 B BOJIE OIPEe/aeTcs ra30HACKILEHHOCTBI), 1101 KOTOPOH NOHHMA-
ercs o0beM raza, pacteopeHHsli npu 0 °C 1 HopManbHOM JaBieHud B 1 11 BOJBL

[lo renezucy rasel B Bojie [e/siTCs HA 4 OCHOBHBIE IPYIIIILL
1) rassl arMOC(EPHOro MPOHCXOMHICHHUA;

2)  ra3bl OHOXHMHYECKOIO NPOHCXOMKIEHHS;
3)  rasel METAMOPPHUYECKOI0 H MArMAaTHUECKOIO IPOUCXOKICHHS ]
4)  ra3el pagHOAKTHEHOIO [IPOHCXOMKICHHIL.

7.2. F'mppogMHaMmnyecKasa 30HanbHOCTb

Uepes 1m0y eMKOCTE TOPHBIX [0PO/] HOCTOSHHO [IPOCAYHBASTCS OIIpe-
JeJIeHHOE KOJIMYeCTBO BOJABL OIHOBPEMEHHO, 3Ta K€ €MKOCTE COIEPHKHT OIpe-
JelleHHbI 00beM BOJI, KOTOPLIH HENpepbIBHO ODHOBIETCS ¢ TOH WIM WHOH
CKOPOCTBH). 3HAYHT MOKHO BhIYUCIUTE BpeMsl, HeoOX0AuMoe U1 TOro, YT00b!
BEChH NEPBOHAYAILHEIH 00bEM BO/IbI CMEHHJICA HA PABHBIH 00beM HOBOI BOIbL.

[lonyueHHOE BpeMst B I'MAPOre0IOr iy IPHHATO HA3BIBATE BPEMEHEM BO-
1000MeHa, a BeJHUMHY, 00PaTHYIO 3TOMY BPEMEHH — HHTEHCHBHOCTBIO BO-
MOOOMEHA.

[lo uHTEHCHBHOCTH BOA0OOMEHA BBIAGISKOT TPH IMAPOJAHHAMHYECKHE
30HBI, HIPAKLIHE BAXKHYIO POk B PA3BHTHH Pa3HOOOPA3HBIX 'e0I0rHYeCKHX
IPOLECCOR:

1) BepxHss 30HA — WHTEHCHBHOI'O (AKTHBHOIO) BOJoOOMeHa. Haxo-
aurest B cepe BIMAHHA 3PO3HOHHOIO Bpes3a MECTHOH rujaporpaduueckoi
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CETH, HHTEHCHBHOI'O JIpeHaxa W BO3ACHCTBUSA COBPEMEHHBIX KIIMMATHUECKHX
(paxropos. [Torromy xapakrepusyercs Hanbolee HHTEHCHBHBIM 110136 MHBIM
CTOKOM W HEIMOCTOSHHBIM pexkHMOM. MOLIHOCTE BEPXHEH 30HBI 3aBHCHT OT
CTPYKTYPHBLIX 0COOEHHOCTEI paiioHa: OHAa MAKCHMAJIbHA B FOPHBIX (CKJIa14a-
THIX) pailoHax U MHHUMAaJIbHA B IIaT(GopMeHHBIX paiionax. B nepom ciyuae
310 500-1000M, BO BTOPOM cliyuae — JECATKH, PEXKE MEPBLIE COTHH METPOB,
Jlnst 31oil 30HBI XapakTepHbl CPOKH OJIHOKPATHOI'O BOJ00OMEHa — OT He-
CKOJIBKHX JIECATKOB [1eT (FOPHO-CK1aa4aTele 00l1acTH) 10 COTEH M ThICAY JIeT
(rmuatdopMeHHbie 00nacTH).

2) cpeaHss — 3aMmeIeHHOro BojgooOMena. [TpoMexxyrounas 30Ha, rjae
3HAYEHHE IPO3MOHHOID BPE3a YMEHbLIASTCH, ApeHaxk 3aTpyaHeH. B coorser-
CTBMH C 3THM YMEHBIIAETCH W BEIHMYHHA [0/J3EMHOI0 CTOKA, a PERUM BOJL
CTAHOBHTCA DOJIee MOCTOSHHBIM. DTa 30Ha HaOmoaaercs B riy0OKHUX yacTix
FOPHBIX COOPYKEHHH W B IIEPEXOHBIX palHOoHAX OT I'OPHBIX COOPYKEHHH K
aT(hOPMEHHEIM yuacTkaM. HHMKHIOW ee I'paHHLY 4YacTo I[POBOIAT 110
YPOBHIO MHpOBOro okeaHa. Cpoku BOJ0OOMEHA B 3TOI 30HE BO3PACTAIOT 0
JNECATKOB H COTEH ThICHY JIET.

3) camas HWxHAA (HauDosee riayOoKas) — BecbMa 3aMelJICHHOIO BO-
aoodmeHa. Pacnionaraercs HHxe ypoBHs MHpPOBOro okeaHa H He noJBepie-
HA BIAMSAHUIO KiHMaTtudeckuX dakropos. [Tostomy pemkum noJ3eMHBIX BOJ B
Heil MOCTOSHEH, MOJA3EMHbBIH CTOK MHHMMAJIEH M B [PaKTHYECKOM CMBbICIE
He3HauuTeNleH. J1a 30Ha HabmwgaeTcs B riyDOKMX BlaJMHAX, XapaKTepPHbIX
st narhopMeHHslx yuacTkos, MHTeHcHBHOCTE Bo100OMEHA M3yUYeHA Clla-
00, Bpemst BO1000MEHA BO3PACTAET 10 MUILIHOHOB JIET.

Bnepsble Ha rHAPOreOXHMHYECKYH) 30HAIBHOCTE M YBEIIMYEHHE MHHE-
payM3alMK MOJ3EMHBIX BO/l, H CHHMKEHHE UX IMOJBHIKHOCTH ¢ rI1yOHHON yka-
san B.HM. Bepnajackui.

OrMmeydaercs Takke [WHPOTHAS 30HAIBHOCTL IPYHTOBBIX BOJl, CBA3aHHAS
C U3MEHEHHAMH KJIMMATHYECKHX YCIOBHI U CTEIEHH PaculleHEHHOCTH pellb-
eha npu aemxenun ¢ cesepa Ha ror. [ H. KameHckuii, ncxoas U3 ykazaHHbIX
(paxropos U ocobeHHOCTEH (OPMUPOBAHUS IPYHTOBBIX BOJ H HX XHMHYe-
CKOro cocrasa, Beiaenua Ha Teppuropun CCCP aBe 30HBIL.

1. 30Ha BOJ BbIIEIAYMBAHUA (M BbIHOCA COJICH), NPHYPOUYEHHAS K I'y-
MHIHBIM 00nacTaM (o0aacTsiM H30BITOYHONO YBIAKHEHHS) ¢ HEBLICOKMMH
MOJIOAKHTENBHBIMU - CPEIHEr0A0BbIMH - TEMIIepaTypaMu. ['pyHTOBBIE BO/IbI
BBILLEIAUMBAHUSA (DOPMUPYIOTCA B YCIOBHAX IpeodiajaHus I110/13eMHOro
croka Haj vcnapenueM. [lo mepe nBHKeHHs ¢ ceBepa Ha I M3MEHSIOTCH
riyOHHA 3alleraHds FPYHTOBBIX BOJ H MX MHUHEPAIH3aLUs OT OYEHb IPECHLIX
(Donbie 0,2 r/in) K npecHsiM (10 1 1/11) 1 cononosarsiM (Oonsuie 1 r/n) B 60-
JIee HMKHBIX pailoHax.
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2. 30Ha BOJ KOHTHHEHTAIBLHOI'O 3aCOJICHHS, IIPHYPOYEHHAA K aPUIHBIM
(3acynuiMBeIM) 00aCTAM (CYXHE CTEIH, MONYIYCThIHH M ITYCTBIHH), I'JIE Bbl-
1a/12eT Maloe KOJIHYECTBO arMoc(hepHbIX 0Ca/IKOB, CPABHUTEILHO BBICOKHE
TeMIeparypbl U HenapsemocTs, CrlenoBaTelbHO, B 3TOH 30HE HH3KA BEJIHYH-
HAa HH(HILTPALHOHHOI'O IIHTAHUS IPYHTOBLIX BOJ 110 CPABHEHHH) C BBICOKOI
HCIIAPSAEMOCTEIO, UTO OLIPEIeIsSeT U HU3KVIO BEIHYHHY [03eMHOI'0 CTOKA.

B 37001 30He pa3BUThl NPEUMYILIECTBEHHO COJNOHOBATLIE W COJIEHBIE BO-
Ibl, JOXOMALIME MECTaMK 10 PaccoaoB. AHAIOMMYHAA KIACCH(UKALIMA TPH-
Boaures MK, 3aiiuessim 1 M.I1. PacnionogsiM, rje, noMUMO LHPOTHOMH 30-
HAJILHOCTH IPYHTOBLIX BOJI B [Ipee/aX PABHHHHBIX TEPPUTOPUIL, OTMEUAETCH
BBICOTHASA 30HAIILHOCTE BO/LI FOPHBIX obnacTeil.

7.3. OcHOBHbIE Npouecchkl U hakTopbl (HOPMUPOBAHUA XMMUYECKOT0
cocTaBa nog3eMHbIX Bof

CocTas M0/3eMHBIX BOJ OTPAKAET UCTOPHID I'€0JIOIMYECKOr0 Pa3BHTHS
3eMIIH, YCIIOBUS B3aUMOJICHCTBHS BOJL C FOPHBIMH [TOPO/IAMH, OPraHHYECKUM
BELIECTBOM, MHKPOOPraHH3MaMu H rasaMi, Xapaktep H MHTEHCHBHOCTb aH-
TPOIOrEeHHBIX BO3JEHCTBHII HA Ie0IOMHYECKYIO Cpey.

daxmopst, onpelensoLMe XapakTep (OPMHPOBAHUA COCTABA I10/13EM-
HBIX BO/ [1OAPA3/ICIAOTCH:

e [0 I'€HE3HCY (eCTeCTBEHHBIE U HCKYCCTBEHHBIE);
e 110 CTElEHH BO3/eHCTBUS (INIaBHble, BTOPOCTEIEHHBIES);
e 110 XapaKTepy [pOosBlIeHUs (IIPAMbIE, KOCBEHHBIE).
K ecrecTBeHHBIM (paKTOPAM OTHOCHT!
e  (usuko-reorpaduyecke Gaxropst;
e reojloryueckue pakTopsi;
e  OuoNOrHyeckKue (PpakTopsbl:
e (pusmueckue Gaxropsl.

HcekyecTBeHHBIe (DAKTOPEI CBA3AHEI C JEATEILHOCTBIO YE/IOBEKA B MPH-
POMAHOH U reoJIOrHYecKoil cpeje.

Gusuko-reorpaduueckue Gakropsl MO3BOIAIOT OLEHHBATH BIIHAHHE
NPUPOAHOH ODCTAHOBKH 110 XapakTepucTHKaMm reorpaduyeckoil 30HalbHO-
CTH, KIIMMaTa, penbeda U ruaposiordueckux yenosuil. ['eorpaduueckoe ro-
JIOKEHHE paiioHa BEINAJEHHS ATMOC(EPHBIX OCAJKOB ONpe/eNser Hauallb-
HBIil cocTae noja3eMHbIX BoJ. llocneayromme H3MeHEHHA COCTABA CBA3AHBI C
HH(QUILTPaLHed BO/ B NOYBE W ropHbIX nopojax. CocraB ¥ KOHLEHTPALH
KOMIIOHEHTOB B BOJE, XHMHYECKHE HIMEHEHHs I0POJl CBA3AHBI ¢ HHTEHCHB-
HOCTBIO BOJ00OMEHA, KOTOPLI B CBOK Ovepe/lb 3aBHCHT 0T oco0eHHOCTe
riugporpadguueckoii ceru.
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W3 reonorndeckux ¢axropos, 0kazeBarOMIMX BIHAHHE Ha (popmuposa-
HHE XMMHYECKOI0 COCTaBa [MOJ3EMHBIX BOJ, OTMETHM YCIOBHA 3ajieraHHs
TOPHBIX [IOPOJI, MX BEIIECTBEHHBIX M Ta30BbIil COCTAB, Fe0JIOrO-CTPYKTYPHBIE
0COOEHHOCTH MACCHBA I'OPHBIX [0POJL, TEKTOHHYECKHE [POLIeCChl, MarMaTH3M.

buonornueckue axropsl npeodpazoBaHus XUMHUECKOI'0 COCTABA 1101-
3EMHBIX BOJ — MPOLECCHl B3aUMOJIEHCTBUA BOJ C MHKPOOPraHW3IMaMH, pac-
THTEJIBHOCTHH), OPraHHYeCKHMH BEILECTBAMH.

K duznueckum daxropam, BO3NEHCTBYIOUNM Ha YCJI0BHS (GOpPMUPOBAHUS
XMMHUYECKOI'0 COCTABA IO/3EMHBLIX BOJ, OTHOCHTCH [aBlIEHHE, TeMIleparypa,
Bpems. PacTBOPUMOCTE MHHEPAIOB IOPHEIX [1OPO/I NOJ3eMHEIMH BOJAMH 33aBH-
CUT OT TEMIIEPATYPBI, [IOBBILIEHHE KOTOPOI C IIIyOHHOI NPHBOIUT K pocTy ¢u-
3UKO-XHMHYECKOH aKTHBHOCTH BOJI — IPHPOHBIX PAcTBOPHTENIEH. YBenHueHe
r11yOHHbBL 0DYCIOBIHBAET TAKIKE POCT METPOCTATHYECKOI'O JABJISHUS, [10BbILLIA-
FOLLETD PACTBOPHMOCTE MHHEPAILHBIX COCTABIISIIOLIHX MOPHLIX I1OPO/L.

K umcny OCHOBHEIX mpoueccos, B Xo[e KOTOPLIX (QOPMHpYETCs XUMH-
YECKHIH COCTAB MO/I3€MHBIX BOJl, OTHOCATCH!

*  KOHBEKTHBHBII MepeHoc (MHrpauus);

o auddysus;

e I'MIPONU3;

e  PACTBOPEHHE H BhILIE/IAUYHBAHHE;

. KpUCTa/IM3auus (BeajeHue ocajka);

. copOLus;

*  HOHHBIIA 00OMeH;

e  OKHCJIMTENBLHO-BOCCTAHOBUTENILHbIE PEAKLIHH]
e  PAIHOAKTHBHBIH pacna;

e THIpATALMA W JAerHpaTaius.

Kongexmusnuit nepetoc NPOTEKAET B BH/IE MEXaAHHYECKOIr0 MepeHoca
XMMHUYECKHX KOMIIOHEHTOB JBHAKYLIUMCH NOTOKOM M CBH3aH ¢ NPOLECCOM
(hpUABTPALHH BOJLI B [10pAX MOPO/Ibl BOAOHOCHBEIX [11ACTOB.

Jlist nojzeMHBIX BOJ rTyOOKHX BOJIOHOCHEIX T'OPH30HTOB € 3aCTOHHEIM
PEKHMOM BOJ00OOMEHA NEPEHOC BeleCTBA OCYIIECTBIAETCS, HAIPUMEP, I1y-
TeM Judhhyiun, HAPaBIIEHHON HA YCTAHOBIIEHHE PABHOBECHOIO pacrpeie-
JIEHHS PACTBOPEHHBIX KOMIIOHEHTOB BO BceM o0beMe.

[lon cudponuzom NOHUMAKT peakuud 0OMEHHOIO Pa3IOKeHHS Mex1y
Pa3HUHLIMK BelleCTBAMH M BOJ0H. I'HAPOIIN3 3aBUCHT OT COJIGBOIO COCTABA
MHHEPAJIOB, KOHTAKTHPYHOIIHX ¢ BOOMH.

Pacmeopetue MUHEPAIOB TOPHBIX MOPOJ, NPEACTABIAKIIMX KpHCTAI-
JMYeCKHEe BeLecTBa, CBA3AHO ¢ YHeprueil pewerky kpucrauos. B pesyibra-
TE MEKTPOCTATHUECKOIO W TEIUIOBOI0 BO3AeHCTBHA MOJIEKYI BO/bI IIPOMC-
XOIUT paspylleHHe KpucTallinueckoil pemerkd H audyHauposanue Mone-
KyJl PACTBOPSEMOI'0 BELIECTBA B PACTBOPHTEIIE.
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PacreopeHuio nojiBepKeHb! NPAKTHYECKH BCE FOPHLIE [IOPO/ILL, 0JHAKO,
HHTEHCHBHOCTB 3TOr'0 NpoLecca B 3aBUCHMOCTH OT MHHEPAJIBHOIO COCTaBa
H3MEHAETCH OUYeHb CHIIBHO, MOITOMY, JUIS TPOLECCOB, XapaKTEPH3YHOIIHX
YACTHYHOE PACTBOPEHHE MHHEPAIIbHBIX KOMIIOHEHTOB IIOPO/LL, IPHMEHSIOT
TEPMUH &bl eTauUeanue.

IIpoiecc pacTBOpeHHs NOA38MHBIMH BOJaMH MUHEPAIbHBIX KOMIIOHEH-
TOB TOPHBIX MOPO/| JOCTUIACT PABHOBECHS B CIIVYae JIOCTHKEHUs XHUMUYe-
CKHM NOTeHUHaIOM TBepaoil (dasel. O0pasyromuiics B TaKOM ClIyyae Hachbl-
IIEHHBII PacTBOP MPH H3MEHEHHH IeOXHMHUYECKOH 0OCTAHOBKH BbIJEISET
BELECTBA [IYTEM BbINAAEHUS UX B OCAJI0K — [IPOLECC KPUCHATIUIALUL.

[1pu B3auMoeHCTBUN HEHACBILEHHBIX [10/13¢MHBIX B0/l C BBICOKOIOPH-
CTBIMH 'OPHBIMHU [OPOJAMHU (HAPUMED, TIIMHAMM) HIIH TPUPOIHBIMH TOHKO-
JHCHEPCHBIMH CUCTEMAMH IPOHCXOIHUT MPOLECC MOTIOLIEHH YacTH PacTBo-
PEHHOI'0 B BOJE BELIECTBA, T. €. NPoLece copiyuu.

luopamayus npejacrasiser codoOi Nnpouece B3aMMOJSHCTBHI 110/13eM-
HBIX BOJ ¢ I'OPHBIMH NOPOJAMH IyTeM ajicopOuuu, T. €. NOITOIMEeHHS MoJie-
KYJ1 BOJIbI TOBEPXHOCTHBIM CIIOEM T1OPO/1bI.

B oriuuMe 0T NpouEccOB THApATALIMH, NPUYPOUYEHHBIX K BEPXHHM
YUACTKAM 3€MHOI KOpbI, [poLecchl Jeruaparaiui, 00e3B0KUBAHUA, Pa3BH-
BAKOTCS Ha OO/IBIIMX IITYOHHAX M CBS3aHbI ¢ METAMOP(PH3MOM I'OPHBIX MOPOL.
Jernaparanus npou3BOAHT ONIPECHsOLee IeICTBHE HA M10/13€MHEIE BOJLL.

KoHTponbHble BonpockI K pazgeny 7

. Ilepeurcnure MAKPOKOMIIOHEHTBI, OMPEISIAMINE XHMHUYSCKHH THII
BO/JIBL.

Kakue Bojbl cunTaroTes MArKMMHU B Haweii crpane?

UTo Takoe BpeMs H UHTEHCHBHOCTH BOj000MeHa?

CKOJNBKO BBIJICISAOT MUAPOIHHAMHYECKHX 30H B 3¢ MHOH Kope?
[lepeuncnure OCHOBHBIE NpoUECCh (OPMHUPOBAHHS XUMHUYECKOIO CO-
CTaBa MOA3EMHBIX BOJL

SN
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Tema 8. NoHATHE 0 MeCTOPOXAEHMAX NOA3EMHbLIX BO4,
8.1. MoHATHe 0 MeCTOPOXAEHMM NOL3EMHbIX BOA

* Onpedenenue mecmoponcdeHus nodzemMublx 600, chopmyauposantoe
Kamenckum I'H. 6 1947 2.

Mecra, rjle KOHUEHTPHPYIOTCH 3HA4YHTE/IbHBIE PEecypehl I103eMHBIX
BOJI, [PHIOJAHBLIX UL BOJAOCHAOMEHHS KPYIIHBIX HACE/IeHHBLIX NYHKTOB H
MPEIPHATHIH WM MOIYIIHE MOCHYKHTh T'HAPOMHHEpaIbHOH 0a30i s
CTPOUTENLCTBA KYPOPTOB M JUIS COOTBETCTBYHOLIMX OTpaciieil XUMHUYECKON
IPOMBILUIEHHOCTH MOKHO ObUIO Obl HME@HOBATL BOJHBIMH MECTOPOK/IECHHS-
MH, BKJIA/bIBAsL B 3TO [IOHATHE 0coDoe co/epikaHue, 0Tpakarollee He TONIbKO
(hopMy 3aneraHusi BOJOHOCHBIX [IOPOJI, HO W JIMHHAMHKY, H PEXHUM BOL.

* Onpedenenue mecmoponcdeHust noo3eMubix 800, ChopmyIuposantoe
lHocoxosvin E.B. u Torcmuxunvin H H.

Mecmopodicdenue nodzeMubix 600 — TAKHE CKOIUIEHHS MHHEpPaIbHBIX
BO/1 HA [OBEPXHOCTH WIH B He/lpax 3eM/IH, KOTOPLIE He TOIBKO B KaUeCTBEH-
HOM, HO M B KOJIIMYECTBEHHOM OTHOLUEHHH VIOBIETBOPAHT TpeOOBaHHAM
onpejelneHHOI o0nacTi HAPOAHOrO X034icTBA.

* Onpedenenue mecmopodncdenus nodieMublx 600, chopmyiuposantoe
B.B. Anmonosuim.

Mecmopodicoenue nodzemublx 600 — CKOIUIEHHE (CTECTBEHHOE HIIH UC-
KYCCTBEHHOE) [10JI3€MHBIX BO/l, KOTOPOE B KOJIMYECTBEHHOM U KAYECTBEHHOM
OTHOLIEHHH MOKET OBITE HCIIONB30BAHO B X03sICTBEHHON J1eATEIBHOCTH IPH
JAHHOM COCTOSIHHH TeXHHKH W JAHHBIX IKOHOMHYECKUX YCIIOBHSX.

Mecmopooicoenue nodzeMubix 6od — TO [POCTPAHCTBEHHO OKOHTYpPUBA-
eMble B Mpe/lenax BOJAOHAIOPHOH CHCTEMBI CKOIUIEHHS BO/IbI ONPEIeIeHHOTO
COCTABA U B KOJIHYECTBE, JOCTATOUHOM [l HX 3KOHOMHYECKH Lienecoodpas-
HOI'O H3BIIEUEHHS W WCIONB30BAHMA B PA3/IMYHBIX Uensax (BopocHaDmeHHE,
neyedHbIe Le/H, U3BJIEYEHHE I0JIe3HBIX KOMIIOHEHTOR, TeroduKalus 1 T. 1.).

[lon3emuble BOJABLI KAK HCTOUYHHK BOJAOCHAOMKEHHs o0/1a1a0T psiioM
PEUMYLLIECTB epe/] NOBEPXHOCTHRIMH Bogamu. OHH, KAK IPAaBHIIO, Xapak-
TePH3YIOTCs Do/ee BRICOKHM KAYECTBOM, JIVUIIE 3ALIHLIEHE] OT 3arpA3HeHHs
H HCHAPEeHMUs, MX PECYPChl HE HCIBITBIBAKT CYLIECTBEHHBIX CE30HHBIX M
MHOT'OJIETHUX KOJIeDaHH.

8.2. Knaccudmkauma MecTopoXaeHui Nnoa3eMHbIX Bog

K-’IHCL'H(!}HK'HHHH .-1-.!£"£.'m(JEJ(}.H('(){’HHL‘E HOOZEMHBIX 800 RO HeresoMy HA3HAYERTD

1} MECTOPOXRACHHA [IPECHBIX IMOA3CMHEBIX BOM, INPHIOAHBIX IJH ITHTh-
EBOro M X03sMHCTBEHHOTO EOAGCHE[G}K@HHH;
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2)  MEeCTOPOMKACHHS MPECHBIX MOJ3EMHBIX BOJ, NPHIOAHBIX IS TEX-
HUYECKOT0 BOJIOCHADMKEHUS

3) MecTOpO#/JIeHHs MHHEPAIbHBIX NeueOHBIX H DallbHEeOJIOrHYeCKHX
MO3eMHBIX BOJI;

4)  MecTOpOMACHHS NMPOMBILLIEHHbLIX MOA3EMHBIX BO/I;

5)  MEeCTOpONKAEHUS IHEPreTHUeCKHX (TepMalibHBIX) MO/13€MHBIX BO/I.

Knaccughurayus nodzemubix 600, npucoonsbix O nUMbeco2o
U XOIAUCMEEHHOZ0 6000CHAONCEHU

. C HaoOpHBIM PEKUMOM:

a) MECTOpPOKIEHMS, [IPUYPOUYEHHbIE K KPYIIHBIM apTe3HaHckuM Oacceiinam
I1aT(POPMEHHOIO THIIA;

0) MeCTOpOMKIEHH, IIPUYPOUEHHBIE K KPYITHBIM apTe3HaHCKUM DacceiiHam
re0CHHKIIHHAIIBHOTO THIIA;

B) MECTOPOKIAEHUS [1eCUaHO-TAeYHHKOBBIX OTI0KEHHH KOHYCOB BBIHOCA;

I')  MECTOPOMKIEHHS TPELIUHOBATO-KHIBHBIX BOJA 30H TEKTOHHYECKHX
HAPYLLIEHHIH;

1) MECTOPOXK/IEHHS HANOPHBIX BOJ (IIFOBHOIIIALMATIBHEIX MEKMOPEHHBIX
YETBEPTHUYHBIX OTIOMKEHHIT.

2. C De3HaAnoOpHLIM PEIKHMOM:

a) MEeCTOPOMK/IEHHS  IDPYHTOBBIX  BOJ  QUIOBHAIBHBIX  IECYAHO-
raJIeYHHKOBBIX OTJIONKEHHH PEeUHBIX JOIMH W (UIHBHOMIALHANLHELX OT-
JI0KEHHIT 3aH/IPOBBIX PABHHH;

0) MecTOpoNK/IeHHUS TPELIMHHO-KAPCTOBBIX B0/l KAPDOHATHBIX MOPOJI.

Knaccughurayus mecmoposxcoenutt noozemusix 600 ['K3

Haubosee pacnpocTpaHeHHo# kiaccuuralyeil npecHsx BoI, NPHIoi-
HbIX U151 [IHTHEBOIO BOJLOCHADKEHUS ABJIACTCH KiacCH(DUKALU, H3/103KEeHHAs
B HHCTPYKLHH | 0Ccy1apcTBEHHOM KOMHCCHH [10 3aI1acaM I10JI3eMHBIX BOJL.

1) MecTopomACHHS B PEUHBIX JOIMHAX;

2)  MecTOpOKJACHH: apTe3HaHCKHX DacceilHOB;

3) MecTOpO#AEHH: B KOHYyCax BBIHOCA NPEIrOPHBIX H MEKIOPHBIX
BI1AJIHH;

4)  MecTOpOXKIEHHS B OIPAaHMUEHHBIX 110 IUIOLEAJN CTPYKTYpax H Mac-
CHBAxX TPELIMHOBATHIX H TPELIHHHO-KAPCTOBLIX IOPOJL;

5) MecTOpOMJeHHs B 30HAX TEKTOHHYECKHX HAPYIICHHI;

6) MEeCTOPOKIEHHS B [ECUAHBIX MACCHBAX ITYCTBIHb H IOIYITYCTbIHE;

T)  MeCcTOpOXJeHHS B HQJMOPEHHBIX M MEKMOPEHHBIX BOJHO-
Je/JHHKOBBIX OTIOXKEHUAX]

8) MecTopoJAeHHs B 00JIACTH PA3BUTHS MHOTOJIETHEMEP3/IBIX [TOPO/L.
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Tunst nodzemuwbix 600 no NRAKMUYEeCKOMY HCROILI0EAH IO

BeiaendarorT nuTheBble, MUHEpPallbHBIE, IPOMBILIEHHBIE H TepMallbHbIE
BO/IbL.

Munepansnsie (1evebnsie) nodzemusie 600st — 310 TaAKHE BOJIBL, KOTO-
pble OKa3bIBAKOT ONAroTBOpHOE (MM3MOJIOIHUECKOE BO3JICHCTBHE HA YelloBe-
YecKHil opraHusM B cuiy o0Leil MHHepaln3alHi, HOHHOIO cOCTaBsa, cojaep-
HAHUA B BOJIE ra30B, HAIMYMS TEPANEBTHYECKH AKTHBHBIX MHUKPOKOMIIOHEH-
TOB, COJAEPAKAHUS PAJHOAKTUBHBIX JIEMEHTOB, LIEJI0YHOCTH, KHCIIOTHOCTH, a
TAKKE MMOBBIILIECHHOH TEMIIEPATYPHL.

B coorsercreun ¢ 'OCT K MHHepalbHBIM MMHTHEBBIM BOJAM OTHOCHT
BO/bI ¢ 00WWIeH MuHepanu3anueil He MeHee 2 1/11. K MUHepallbHBIM [THThEBBIM
neueOHBIM BOJaM OTHOCAT BOJALI ¢ 00Leil MuHepaiusauuei or 8 po 12 v/

MuHepaibHble BOJABI MOI'YT ObITH COJIOHOBATBIMH, COJIEHBIMH H pacco-
namu. ODIas MHHEpaIU3alusa X H3MeHseTcs o1 2 10 35 r/1 u BbiLe.

[lo oCHOBHOMY ra3oBOMY COCTABY BBLIEJISIOT MUHEPAIbHBIE BOJLL YI-
JIEKHCIIBIE, CEPOBOIOPOIHO-YIIEKHCIIBIE, CEPOBOIOPOIHBIE, A30THLIE, A30T-
HO-METAHOBbLIE H METAHOBLIE,

[lo cocraBy, cBolicTBamM M JledeDHOMY HA3HAYEHHIO MO/3€MHBIE BO/bI
MO/PA3ICIAHOT HA CIIEYIOIHE OCHOBHBIE DAIbHEOIOrHYECKHE IPYIIbL:

A — Oe3 cnieuduuecKMX KOMIIOHEHTOB M CBOHCTB;

b — yrnexkuciele;

B — cepoBo1opo/iHEIE;

[' — xene3ucTble, MBILIBAKOBHCTBIE C BBICOKHM COJIEpPAAHUEM MapraHua,
MEIH, AJIFOMHHUA H JPYTHX IEMEHTOB!

[ — OpoMucTeie, HOAMCTBIE C BBICOKHM COAEpPHKaHHEM OpPraHHYeCKHX
BELLECTB;

E — pajoHOBBIE (paiHOAKTHBHBIE);

K — KpEeMHHCTBIE TEPMBI.

K npomsiuviennsin nodzemubim 600am OTHOCHT TAKHE, KOTOpbIE 3a-
KIHOYAT B PACTBOPE ITOJIE3HBIE KOMIIOHEHTH! HJIH HX COEJAHHEHHA B KO/IHYe-
crBax, olecrneuuBarOUIHX B lpelellaX KOHKPETHBIX I'MAPOre0]orH4ecKHX
pPaloOHOB 10 TEXHHKO-3KOHOMHUYECKHM [0KA3ATEsAM HUX peHTaDeNBHYH [10-
Obluy M nepepadoTKy.

B nacrosamee spems M3 [OJ3€MHBIX IIPOMBILIJIEHHBIX BOJ H3BICKAKOT
o1, OpoM, NOBaApPEHHYH) COJIb, COEAMHEHHS Dopa, JuTHs, pyOuaus, repma-
HUS, YPaHa, BOIb(paMa | Jp.

Tepmanvupie 6006l — 3TO TAKUE BOJbI, TEMIIEPATYpPA KOTOPBLIX [PEBbLI-
maer TeMreparypy uyenoseueckoro tena (37 °C). Hekoropsie uccieioBarenu
rerbie (20-37 °C) Toke OTHOCAT K TepMallbHbIM BO/1aM.
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Hexoas w3 npaktuyeckoil nenecoodpazHOCTH HCIHOIL30BAHUS 110/13eM-
HBIX BOJI, BBLICIIAHOT:

1. Boawl ¢ temneparypoit go 20 °C Hanbonee npurojHsl Juis wenei
BO10CHA0KEHHS.

2. Boawl ¢ Temneparypoit 20-50 °C nanbosee npuroaHsl s danb-
HEOJIOrHYEeCKHX LeJei 1 1o — OPOMHOI0 NPOM3BO/ICTBA.

3. Boasl ¢ remmneparypoit 50-75°C uenecoodpasHo HCIONb30BATH
s oborpesa TeIUIuL, NAPHUKOB, /Ui TEIUIO(UKALHH CellbCKOX03HICTBEH-
HBIX 00BEKTOB.

4. lTlopsemusie Boabl ¢ Temmneparypoit 75-100 °C moryr OwbiTh HC-
IOIL30BAHEI /151 TEIIOQHKAIHH TOPOJIOB, KYPOPTOB H T. J1.

5. Boasl ¢ remneparypoii ceeiiie 100 °C pekoMeHyeTcst HCIIOIB30-
BATh, IJIABHLIM 00pa3oM, JUI YHEPreTHYSCKUX Leeil.

8.3. 3anachbl U pecypcbl NOA3EMHbIX BOJ

[enecoobpa3HOCTh HCHONB30BAHUS MOJI3EMHBIX BOJ, KAK W JAPYIHX [10-
JIe3HBIX MCKONAeMbIX, MOKeT ObITh Olpele/IeHa TOJbKO HA OCHOBAHWUM JIaH-
HBIX O BEJIMUHHE HX 3allacoB.

BaxxHoil 0cOOeHHOCTBIO MO/3EMHBIX BOJ KAK [10JIE3HOI0 HCKOIAeMOoro
SBJISIETCH HENPEPLIBHLIH XapakTep BOJONOTPedIIeHHs, YTO BBI3BIBAET HE0O-
XOJAUMOCTh I[OCTOSHHOIO 0TOOpa BOJABI M3 HEAP B 3aJaHHOM KOIIMYECTBE.
B cBoro ouepeib, oTOOp BOABI U3 HeAp, MOxkeET ObITh OCYLIECTBIIEH BO/03a-
OOPHBIMH COOPYKEHHAMU (4allle BCEr'0 CKBAXKMHAMM), IPOH3BOAHTENLHOCTh
KOTOPBIX onpejensercs (pUIBTPALMOHHBIMH CBOHCTBAMMH BOJIOBMELLAIIIHX
nopoj, riaydOUHOH 3aleraHus YpOBHS, a TAKHKE TEXHHYECKHMH YCIOBHAMH
IKCIUIyaTauuu. B cBa3m ¢ 3THM, Jlame Npu HaTHYuK DONBLUINX KOJIHYECTB BO-
Jbl B HEJpax M 3HAYHTEIBHOM €KETr0JHOM €€ MOCTYIUIEHHH B BOAOHOCHLIE

FOPH30HTBI, B OTAENBHBIX CIYYadx, IKCILTYATAUHA MOIA3CMHBIX BOO MOMKET

0Ka3aTbCsl HEPALMOHAIBHOI M3-3a OYEHb MAJEHBKHX JcOHTOB CKBAaXKHH,
CIIOKHOCTH 3KCIUIYaTallHd B TEXHHYECKOM OTHOLIEHHH ([eCKOBaHHE, COJIE0-
TIIOKEHHE B CKBAXKHHAX), OTCYTCTBHA HEODXOJHMOI0 HACOCHOTO 0DOpY/10-
BaHUs (HalpUMeEp, NPH SKCIUTYaTalUH arpecCHBHBIX NPOMBILLUIEHHBIX HIIH
TepMaibHbIX BoA). Takum o0pazoM, NpH OLEHKE NMOA3EMHBIX BOJI, KPOME I10-
HATHS «3aI1ackl MOJI3EMHBIX BOY» HCHOAB3YETCH TEPMHMH «PeCcypchl NOA3EM-
HBIX BOJY, XapaKTepH3YIOWUH MHTAHUE BOJOHOCHOI'O N'OPH30HTA.

Knaccughurxayus 3anacos u pecypcos nod3eMHblx 600:

1. Hood ecmecmeennbiMu (eMKOCMHbLIMU) 3anacamu IOHUMaeTes 00b-
€M IpaBUTALMOHHONH BOJIBI B 110pax, TPELIHHAX M KapCTOBBIX IYCTOTAX BO-
JOBMELIALIHX opojl. B ecTecTBeHHBIX 3anacax Oe3HANOPHbIX BOJOHOCHBIX
TOPU3OHTOB BBIIENSAOT 00beM I'PABUTALMOHHON BOJABI B BOJOBMELIAIMIHX
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nopojax B 30He KoneDaHWN YpOBHS, HA3BIBAEMLII PeryJIHPOBOUHEIMY 3ara-
camu. [lpH 3kciutyaTaiMy noJ3eMHBIX BOJ BCE €CTECTBEHHBIE 3allaChl, KaK
MpaBuio, HE MOIYT OBITh H3BJICUEHbI PAlHOHAIILHBIMH B TEXHHKO-
IKOHOMHYECKOM OTHOLIEHHH BojAozadopamu. M3snexaemas vacte i Oes-
HAIIOPHBIX M He INy00KO 3a/leratoliiX HANOPHLIX TOPH30HTOB ODLIYHO MO-
aet pgocrurats 60—80 % o1 ux oduiel BeIHUHHEL, YTO 3aBUCHT OT MOLLHOCTH
BO/IOHOCHOT'0 TOPH30HTA, (PMILTPALMOHHBIX CBOICTBE BOJIOBMELIAKIIHX T10-
poi, cxembl Bojo3abopa

[lod ecmecmeennbivu pecypcamu NOHUMAETCS BeIIHYHHA [HTAHHI BO-
JOHOCHOIO FOPH30HTA B HEHAPYIIEHHLIX yelloBusx. EcTecTReHHBIE pecypehl
paBHEl CYMME BCEX MPHXOJHBIX JJIEMEHTOB 0allaHca JAHHOIO T'OPH3OHTA
(ua(mIbTpaims armocdepHbIX 0CaaKOB, (HIBTPALMA U3 PEK H BOJIOEMOB,
nepeTeKaHHe M3 CMeHHBIX FOPH30HTOB U T. 1.). OHH MoryT OblTh Ollpeele-
Hbl TAKKE 110 BEJIHYHHE PACXO/A [10{3eMHOI0 NOTOKA WIH 110 CYMME Pacxo/-
HBIX JIeMeHTOB OanaHca (McrapeHue, POJHHKOBLIH CTOK, (pUiIsTpauus B pe-
K 1 T. J1.). K B0103aD0opHBIM COOpPYKEHHIM MOMKET OBITH [PHUBIIEUEHA TOJIb-
KO T4 YacTh €CTECTBEHHBIX PECYPCOB, KOTOPAs Pa3rpyKaercs B €CTECTBEH-
HBIX YCIIOBHAX B 30He pazeuTHs Oyayuieid nenpeccuu. [lpu arom B pesyibra-
T IKCIUIYATALMH POHCXOIUT [0JHOE [PEeKPALEHHE HIH COKpallleHHe ecTe-
CTBEHHOH Pa3rpy3KH HA BeIMUUHY, COOTBETCTBYIOLIVK) TOH 4acTH ecre-
CTBEHHEIX PECYPCOB, KOTOpas INpUBlIeKaeTcs K Bojo3adopy. Benuuuna pac-
X0/1a MOJ38MHOTO MOTOKA 3aBHCHUT OT PEeXHMa BOJOHOCHOTO TOPH30HTA W
MOZKET U3MEHSIThCA 110 Ce30HaM Iojla B 3aBHCUMOCTH OT HHTEHCHBHOCTH I1H-
TAHHUS [0/3EMHBIX BOJ. B COOTBETCTBHH € 9THM MOKET MEHATBCH M BEJIHYH-
Ha IPUBJIEKAEMBIX K B0/103a00paM ecTecTBeHHBIX pecypcos [14].

2. Hcexycemeennwie zanacet — 310 00bEM MOJ3EMHBIX BOJ B IUIACTE,
c(hopMHpOBABIIHIHCA B PE3yJbTATE OPOIICHHA, (PHILTPALIMH H3 BO/IOXPaHH-
JMIL, HCKYCCTBEHHOIO MOIONMHEHHS M0A3eMHBLIX BOA. Hcxycemeennwie pe-
Cypesl — 3TO Pacxol BOJBL, [OCTYNAOWEH B BOJOHOCHBIH TI'OPH3OHT NpH
(pUABTpALHH M3 KAHAIOB U BOJAOXPAHHIIHLI, HA OPOLIAEMBIX IUIOMIA/SNX.

3. [lpuerexaemvie pecypeet — 3T0 pacxo/l BO/bL, NOCTYIAOIIEH B BO-
AOHOCHBIH IUIACT NPH YCHICHHUM IUTAHUA [10JI3¢MHbIX BOJI, BI3BAHHOM 3KC-
rryatauueil Boao3abopHbIX COOPYIKEHHH.

4. DrcnavamayuonHele 3andcsl — TO KOJIMYECTBO IOJ3EMHBIX BOJL,
KOTOpOE  MOXeT OBITE  NOIYYEHO  PAlHOHANBHBIMH B TEXHHKO-
IKOHOMHYECKOM OTHOLIEHHH BO/103a00PHBIMH COOPYKEHHSMH TPH 3aJaH-
HOM PEeMHUME IKCIUIYATAIIMKA U [IPH Ka4eCcTBe BOJIbI, YIOBIETBOPAOIIEM Tpe-
OOBAHUAM B TEUEHHE BCEI'0 PACUETHOrO CPOKa BOAONOTPed/IeHHs.
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Oyenrxa Kauecmea ROJ3EMHBIX 800

[Ipn oueHKe HSKCIUIYATALIHOHHBIX 3AIIACOB IOJA3EMHBIX BOJI J0OJLKHO
OBITH [10KA3aHO, YTO KauecTBO BOJ Oy/eT YIOBIETBOPATL LIEJIEBOMY HA3HA-
YEHHIO B TEUEHHE BCEI0 PACYETHOI'O CPOKA BOAONOTPEOIEHNMS.

KauectBo nomzeMHbsix Boj onpeensercs tpedopanusmu CanlluHos,
TeXHHYECKHX  YCJIOBHH M BelOMCTBeHHbIX  ykazaHuH. CaHuTapHo-
anuaeMHonoryueckue npasuna 1 Hopmarueel CanlluH 2.1.4.1074-01 «l1u-
TheBas BoJa. ['MrueHndeckue TpedOBAHHA K KAYECTBY BOJIBI LIEHTPAIM30BAH-
HBIX CHCTEM IMHTBEBOTO BOJocHabxeHHs. KoHTpons kauecTBa» ycTaHaBIIH-
BAKOT I'HIHeHHYecKHe TpeDOoBaHUS KAYecTBY [IHThEBOH BOJILL, 4 TAKIKE [IpaBH-
118 KOHTPOIS KAYeCcTBAa BOJBLL, NPOU3BOAUMONH M 10JaBaeMOil LEeHTpanu3o-
BAHHBIMU CHCTEMAMH [THTLEBOI0 BOJAOCHADKEHHS.

[TureeBas Boja noskHa ObITE OE301ACHA B ANINIEMHUYECKOM U PaHali-
OHHOM OTHOIIEHHWH, De3Bpe/lHA M0 XHMMHYECKOMY COCTAaBY W HMeTh Oiaro-
PUATHBIE OPraHOIeNTHYECKHE CBOHCTBA.

besonacHocTe NUTLEBOH BOJALI B MHIAEMHOIOIHYECKOM OTHOLIEHHH
Olpe/eNnsercs €€ COOTBETCTBHEM HOPMATHBAM I10 MHKPOOHOIOrHYECKHM W
MapasuToI0rHYecKuM nokasaresm (tads. 10).

Tabmuua 10
Hopmupyemble MUKpoGUoIo2uYeckue U apasumotosuieckue nokasament

[lokazaTenn EauHuis! H3MepeHns HopmaTiee
TepmoTonepanTHele KOMH(BOPMHbIC - .
P P dop Yucno daxrepuii B 100 mn* OrcyteTryer
DaxTepun
Obmue konmudopmusie daktepun ** To e OreyreTByer

Yucno obpasyiomux KonoHHH

y He donee 50
DaxTepuil B 1 Mn

Obmee Mukpodnoe uncao **

Yucno Hnsamkoodpasyomux ¢ IHHHIL

- .
Komutparu (BOE) B 100 M

Orcytereyer

Crnopel 0 cynbuTpeIyUHPYIOIIHX i
P y i** AYIHPYIOTL Yucno cnop B 20 ma ‘
KIOCTPHIHAX

LpeTsl naMOnui **#* Yueno muer 8 50 0 i

* [py onpeeteHHH NPOBOIHTCA TPEXKpaTHOER Heenenosanme 1o 100 v orobpantoii npodit BobL

## lpessiuenne HOpPMaTHED He gonyekaeres B 95 % npod, orbupaeMeix B Todkax Bonopabopa
HAPYAHOH M BHYTPEHHEH BOIONPOBOHOI cei B Tedenme 12 mec, npy kommdectse He Mexee 100 wme-
ClEIyeMbIX Npod 5a rog,

#EE OnpeneneHse NPOBOIMTCH TOIBKD B CHCTEMEX BOJIOCHADIKEHNA W3 OBEPXHOCTHRIX. HCTOMHHKOR
MEPL II01a4EH BO/IbL B PACTPEIEIHTRILHYHO CCTh.

e Onpenenesie NposomuTes npu oveske MpdekrHBHOCTH TexHONonH 0bpaboTki BOJIbL

BEHBPBL{HOC'I‘I} MHTBEBOI BOABL 10 XHMHYECKOMY COCTABY OIPEICNACTCH
€C COOTBETCTEBHCM HOPMATHBAM [0 UGUELLI,EHHI:.IM MOKa3aTEMAM H COOCPHa-
HHHK) BPEIHLIX XHMHYECKHX BELIECTB, HauOollee 4acTo BCTPEYAOIIHXCA B
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MPUPOAHLIX BOjAax Ha Teppuropun Poccuilckoil ¢eaepaumu, a Takxke Be-
IECTB AHTPOIOIEHHOTO TIPOHCXOMKIEHUS, MOJYUHBIIHX T100albHOE pacipo-

crpadeHue (tabn. 11).

Tabnuma 11

z’fﬂfl'l!ﬂf]}"&'l!h!f‘ NOKAZAME XUMUYECKo20 cocmasd NUmbeasix aod

[Tokazarenu Hopmarusu (npeaensho | Ilokaszatens
JOMYCTHMEIE KOHLIGHTPa- | BPEIHOCTH
win (11JIK)), ne donee
ObodimenHbIe TIOKA3aTeIH
Bonopoaustii nokasarens pH B npenenax 6-9
Obmas MuHepanH3auus (Cyxoil 0cTaTok), Mr/a 1000 (1500)**
KectkocTs 00mas, MMOIIL/TI 7.0 (10)**
OkucageMocTs NepManraHaTHas, Mr/a 50
Hedrenpoaykrel, cymMmmapho, Mr/o 0.1
[losepxuoctao-axtusnsie ([1AB), annono- 0.5
AKTHBHBIEC BELICCTBA, MI/JI
MeHoNBHEBI HHACKC, M1 0,25
Heopranndcckue BeliecTsa, Mr/
Amomunnii (A1) 0.5 C.-T.
bapuii (Ba™) 0.1 “
Bepunnuii (Be™) 00,0002 i
bop (B, cymmapuo) 0.5 i
Aeneso (Fe, cymmapno) 0,3 (1.0)** opr. opr.
Kamvmuii (Cd, cymmapno) 0,001 C.-T.
Mapranen (Mn, cymmapHo) 0,1 (0,5)** opr.
Mens (Cu, cymmapro) 1.0 i
Mombaen (Mo, cymmapno) 0,25 C.-T.
Menusak (As, cymMmmapHo) 0,05 C.-T.
Hukens (Ni, cymmapro) 0.1 C.-T.
Hurpats (mo NO,) 45 opr.
Pryte (Hg, cymmapno) 0,0005 C.-T.
Ceunen (Pb, cymmapno) 0,03 i
Cenen (Se, cymmapHo) 0,01 i
Crpouumii (Sr) 7.0 i

B cootBercTBun ¢ tpeboanusamu CanlluH 2.1.4.1110-02 30HBI caHu-

TAPHOI OXPaHbl OPraHU3YIOT B COCTABE *

1) nepBblil nosc (CTPOroro pemnuMa) BKIKYACT TEPPUTOPHIO pacrio-
N0KEHU BO03a00PHBIX CKBAMMH, IUIOMIAIOK BCEX BOJAONPOBOIHBIX COOPY-
AHEHHI W BOJAONPOBOAALLEr0 KaHana. Ero HasHaueHue — 3auura MecTa BoJ10-
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3abopa M BOA03aDOPHBIX COOPYKEHHH OT CIYYAHHOIO WIH YMBILIIEHHOIO
3Arps3HEHNs W [IOBPEHKICHHA;

2) Bropoil u Tperuil nosca (OrpaHUYEHHIl) BKIHOYAKT TEPPHTOPHIO,
peAHAZHAYEHHYIO JUIS [IpedylpesIeHus 3arpsa3HeHns BOAbl CAMUX HCTOY-
HUKOB BOJ0OCHADKEHUA.

[Ipeanonaraercs, uro sropoil nosc 3CO CayxUT LI NpeayIpeIeHHs
DakTepHaIbHOTO (MHKPOOHOIO) 3arpsi3HEHH, a TPETHIl MosC npeaHa3HaueH
JULSL 3ALIATEL OT XUMUYECKOT0 3arPA3HEHHH [1013EMHBIX BOL.

B kaxom u3 tpex noscoe 3CO ycraHaBIMBaeTCs ClEUMaIbHBIH pekum
M onpejensercs KOMIUIEKC MEpPONPHSTHIl, HAIIPABIIEHHBIX HA [IPelyIpex/e-
HHUE BO3MOXKHOI'O YXY/IIEHHS KAUeCTBa BOJIEL.

["'panuia nepsoro nosica 3CO Ha3HayaeTCs HOPMATHBHO HA PACCTOSHUH
He Meree 30 M o1 Boao3a00pa — NP HCNOJIb30BAHUN 3aMIHIIEHHBIX [10/13EM-
HBIX BOJI H HA PaccTOsiHHH He MeHee 50 M — NPH HCIONL30BAHWUN HejocTa-
TOUHO 3aLIHIIEHHBIX [10138MHBIX BOJL.

K 3aumnieHHEIM 013€MHEBIM BOIAM OTHOCATCH HANOPHEIE U Oe3HAIopHEIe
MEKIIJIACTOBBIE BO/IBI, HMEHOIIHE B nipesenax BeeX noscos 3CO crulouHyr Bo-
AOYIOPHYH) KPOBIIK, HCKIIOYAKIIYE) BOIMOKHOCTE MECTHOI'O IHUTAHHS W3
BhILLIE/IEHALUX HEJOCTATOUHO 3alHIIEHHBIX BOJOHOCHBIX IOPH30HTOB.

K He1ocTaTouHO 3aMHIEHHEIM [10/138MHBIM BO/1AM OTHOCHTCH:

a) IPYHTOBBIE BOJbIL;

0) HamopHeie H Oe3HANOPHBIE MEKIUIACTOBBIE BO/IbI, KOTOPBIE B €CTe-
CTBEHHBIX YCIIOBHAX HIIH B pe3ylibTare dKCILUIyaTalMK Bo03abopa noryqarT
nuranue Ha romaa 3CO U3 BhILENeKalHX HeJOCTATOYHO 3aIHIIEHHBIX
BOJIOHOCHBIX FOPH30HTOR Yepe3 IMAPOre0IorHueckHe OKHA WIIM [POHHLAE-
MBIE MOPO/Ibl KPOBJIIH, a TAKIKE H3 BOJOTOKOB H BOJIOEMOB IYTEM HENOCPE/I-
CTBEHHOH I'HJIPAB/IHYECKOH CBA3H.

Pasmepsl Broporo nosca 3CO onpenensores crielHalbHBIMH FHIAPOJIH-
HAMMUYECKUMHU pacueTamy. Pacuersl BelyTcs 110 BpeMeHH NPOJABHKEHHA 3a-
I'PA3HEHMsS. OT IPaHMIBEl osca 10 Bogo3adopa noazeMHeIX Bod. Pacuers
MPOBOIAT U3 YCIIOBHH, YTO MUKpPOOHOE 3arpsa3HeHHe, [10CTyIalllee B Bo10-
HOCHBIH IUIACT 33 NpejelaMH BTOPOro 1osca, He J0CTHraeT Bojoszabopa 3a
BpeMsl, MEHbLIEE CPOKA KH3IHEAEITe/IbHOCTH OO0/Ie3HETBOPHLIX MHUKPODOB H
Oakrepuid. OCHOBHEIM IAPAMETPOM, ONPEIEISHUIHM PACCTOSHHE OT IPAHMLL
Broporo nosica 3CO no0 Bojgozadopa, sBISETCS BpeMs NPOJABHKEHHS MHK-
poOHOTro 3arpsi3HEHNs ¢ MOTOKOM T0/13EMHBIX BOJl K Boj03abopy T,

['panuua 3-ro nosica 3C0O, npeaHa3HAYEHHOIO [UIs 3a0IUTLI BOJOHOCHO-
ro IacTa oT XMMHYECKHX 3arps3HeHHH, TakKe onpeensercs clelHallbHbl-
MH FHAPOJAHHAMUYESCKUMH pacueTaMu.

Pasmepbl 3-ro nosica 3CO paccuMThIBAKOTCSA C UCIIOIB30BAHHEM CIIeIy-
FOLIIMX METOI0B:
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1) Meroa HEHTpaNbHBIX JIMHHIT TOKA;

2) 10 BpeMEHH MPUX0/1a XHUMHUYECKOIO 3arps3HeHus K BoJo3adopy noj-

FCMHBIX BO,

3) 10 BpeMeHH NpUXoJa K BOA03a00py NOA3eMHLIX BOJ [IPele/bHO J0I1Y-
CTHMOH KOHLEHTPALHH 3arpA3HAIOIIEr0 KOMIIOHEHTA

Tadbnuua 12

Bpewa T, dnra pacwema epanuy 2-20 nosaca 3C0

HMCIOIITHEC IICHDCPCECTBCIIIIDﬁ THApaBIHYC-
CKOH CBAZH C OTEPLITLIM BD,.L'L!)E.‘MOM}I

T, cyr
B npeaenax [ u 1 B npeaenax [11
['maporconorudeckme ycnosHa
’ KITHMaTHYECKHX KITHMaTHYCCKOTD
paHoHOB paHoHa

Henocrarouno saniMieHHLIe NOA3EMHLIC BO-
JBl, (TPYHTOBLIC BO/IEL, @ TAKKE HANOPHLIC H
Oe3HanopHLIC MEKILIACTOBLIE BOILI, HMEIO- 400 400
LIHE HENOCPEACTBEHHYIO MHIPaBIHUECKY D
CBA3b C OTKPLITHIM BOAOEMOM)
3aIHIICHHBIC MOI3EMHbIC BObI, (HaNOPHEIC
H Oe3HaNOpHEIE MEATNIACTOBLIC BOJIEL, HE

P e 200 100

[1pu pacuere 1o BTOPOMY METOLY HCXOIAT U3 TOrO, 4TO BpeMs JBHKE-
HUSI XHMHYECKOI'0 3arpsi3HeHHs K BOA03a00py M0/#KHO OblTh DONbLIE HEKO-
TOPOro pacuetTHoro sHavyenus 1,. Benwuuna T, npuHUMaeTcs paBHOH CPOKY
IKcIUIyaTauid  Bogo3zabopa (0oObIUHBIA CPOK AKCIUyaTauuu  Bojo3adopa

25-30 ner). B Gonbmmnctee ciayuaes T, = 10% cyr.

KoHTponbHble BonpockI K pazgeny 8

. Jlust uero HyHbI 30HbI CAHHTAPHOH OXpaHel Bog03abopa?

2. Kakum oGpazom onpeie/siiores pa3Mepbl 30H CAHUTAPHOH OXpaHbl BO-

nozabopa?

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qF Xddz%2FWEBBdun2FIPzcd7InVybCl6Imh0dHBzOi8vcG9ydGFsLnRwdS...
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Tema 9. OcHOBLI METOOVKK rTMAPOreonorMyeckux uccnegoBaHnm
9.1. Buasbl rugporeonoru4eckux uccnegoBaHum

HTo0bl YCTAHOBHTL PACHPOCTPAHEHHE BOJOHOCHBIX FOPH3IOHTOB H KOM-
IUIEKCOB, BBIACHHUTH CTPATUIPA(HUYECKYIO NPUHAIEKHOCT, IIYOHHY 3ale-
raHus, 1JI0Ialb MUTaHHA, HallpaB/IieHHe ABHIKEHHA, a TAKKE Ka4eCTBO H KO-
JIHYECTBO MOA3EMHBIX BOJ HPOBOJAAT MHAPOIe€0I0IHYECKHE HCCIE0BaHHA.
I'naporeonoruueckas cbeMKa U KapTHPOBAHHE.

1.

2. bypeHHe ruiporecIOrH4eCKHX CKBAKHH U TOPHBIE PadOThI.

3. OnblTHO-(HILTPALMOHHBIE PAbOTHL.

4. T'eoduznyeckne padoTsl

5. PexumHble crauHoHapHble HAOIAEHHS (MOHUTOPHHI NO3EMHBIX BO/)
6. Cneuuwanbtsie padoTsl, BHINOJHAESMBIE MPH MOUCKAX M passejke (Mme-

'l’f‘!i}p{):lﬂl'ﬂ\lec}(}dﬂ, l‘l»l,upClJI[}I HYCCKHE, I'EOKHMHLIECKHE).
7. Jlaboparopubie paboTs

9.2. O6WwMe NPUHLKUNLI NPOBEAEHUA MTMAPOreoNnorMYeckmx
uccnenoBaHnmn

['naBHBIMM NPHHLIHIIAMH [OUCKOBO-Pa3Bel0uHbIX paldoT AB/ISHOTCH Clle-
AYHOLIHE:

1)  npuHumn odpaTHOI CBA3KM (IIPOBEAEHHE IOHMCKOBO-pa3Be/0uHbIX padoT

OPHEHTUPOBAHO HA KOHKPETHEIH B0103aD0D M0/3eMHEIX BOJ);

2)  NpHHIUI NONYYEHUS MAKCUMyMa HH(OPMALHH NPH MHHHMYME 3aTpat

(IPHHLKMI IKOHOMHYECKOI LieecoodpasHoCcTH);
3)  OpHHUMI ajanTauu (IPHHLAIT [T0CIeA0BATEILHBIX PHOIMKeHHIT).
[Ipn npoeeaennn u3sickannii Ha MIIB Bamueiiee 3nauenue npuodpe-
Taer BbIDOP METOAMKH BBIIOJIHEHHS BCEX [NOMCKOBO-PA3BEIOYHLIX padort.
C uenp NoBBIIEHHS HEISHANPABIEHHOCTH W [IPEJI0TBPALLEHHS BO3MOKHbIX
IKOHOMHYECKHX noTepb Hibickanua MIIB ocymecTsisiores nosramnHo U 1o
cragusam (radu. 13).

O01He NPHHLKITEL IPOBEACHUS IHAPOreIONHUeCKHX UCCIe0BAHNH

1. IlpuHumn noiHOTE UCClIeI0BaHNS — TpeDyeT H3yUueHHs BCero 00b-
€KTa ¢ ONPEIENEHHOH AeTAJIBHOCTBI) B LIEJIIOM, a HE TOJBKO OTIE/IbHBIX
YYACTKOB, XOTS H HAaHDOJIee NMepCrieKTHBHBIX.

2. [lpuHuun nocieqoBaTelbHBIX TPHOIHKEHHH — MOClel0BaTeIbHOE
HapalUBAHHE 3HAHWIT O THAPOreosOrHd o0bEKTa 110 Mepe ero Iociie1oBa-
TEJIBHOIO W3YUeHUs — [0Jpa3/ielleHHe BCero reo1oropasBelouHoro npoLecca
Ha craauu. Pesynbrartel KaaI0H npeislaylled craguy sSBAAKTCA OCHOBOMH
VIS IIOCTAHOBKH padoT 110 CIHSAYIOWEH CTaHH,
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3.  llpuHumn paBHOMEpPHOCTH H3yueHHMs OOBEKTOB CleJyeT H3 HeoO-
XOMMOCTH PABHOMEPHOIO OCBElIeHHs W3yuaeMmbiXx o0bekToB — Dosiee Je-
TAIBHOE U3YUEHHE CIIOKHBIX YACTEH, MEHEee JIETAIBHOE NIPOCThIX.

4.  IlpuHUMN HAUMEHBUINX TPYIOBBIX, MATEPUAILHBIX H BPEMEHHBIX
3arpar. MHHHMH3HPOBATL PACX0/bl, BeIOpaTh 00Jiee JelieBble M IIPOCTHIE
crocoDbl peleHus 3a/1a4, COKPATHTE BPEMs 3d CUeT COBMELLEHHs CTaIHil.

5. IllpuHuMn panMoHAIBHOIO H KOMIUIEKCHOTO HCIONB30BaHHA MpPH-
POJIHBIX pecypcoB — 0G0CHOBAHHOE HCIIOIL30BAHKUE IPHPOHBIX PECYPCOB C
HAHOOMBIIHUM IKOHOMHYECKHM 3PEKTOM H HAUMEHBIIHM 3KOIOIHYECKHM

yuepbom.
9.3. 'mpgporeonoruyeckan cbemka

'maporeoorHueckyd KOMILUIEKCHYH) ChEMKY IPHHATO paccMaTpHBaTh
KAK OCHOBHOIl MeTOJl IIOMCKOB IOJ3eMHBIX BOJ. OHa J0/DKHA HMETh KOM-
IUIEKCHBIH XapaKTep W BBIIOAHATHCH OJJHOBPEMEHHO C I'€0JIOIHYECKO CheM-
KOH 1 reoMopdonornueckuMu HabIH0IeHUAMH.

Tudpoceonocuteckai cvemMka — KOMILIEKCHOE [10JIEBOE UCCIIE/0BAHKE,
OCHOBHOH 3ajaueil KOToporo SB/ISETCs H3YUYeHHEe BOJOHOCHOCTH IMOPOJ C
OPHEHTHPOBOYHBIM BbISB/IEHHEM 3aI1aCOB MO/13EMHBIX BOJL.

ludpoceonrocuueckan cvemka — OJAHH U3 APPEKTHBHBIX CIIOCODOB H3Y-
YEeHHs I'MAPOreoIornyeckux yeiosuil reppuropun. Britouaer B ceds kom-
ILUIEKC [OJIEBBIX, KAMEPAIIbHBIX padoT HAYYHO-IIPOH3BOICTBEHHOIO I1aHA U
BBIMOJIHACTCSH € LEJIBI H3YUEHHA [M0/I3EMHBIX BOJ, HX €CTECTBEHHBIX KOJUIEK-
TOPOB, OPOJ] 30HbI A3PALIHH.

[Ipu rugporeonorHueckux ChbeMKax ¢ PasiMyHON CTENEHBID JeTalbHO-
CTH, 3aBUCALIEH OT 3a/1aHus U MaciuTada ChbeMKH, H3Y4aroT:

1) MCTOYHMKH H APYIHe BBIXO/bI [I03eMHBIX BO;

2)  WAaXTHBIE KOJIOJALbLI ¥ CKBAXKHHBI;

3) marepuasl 110 ASHCTBYIOMM M HEASHCTBYIOIIMM BOg03adopaM 1oj-
3EMHBIX BO/JI;

4) NOBEPXHOCTHBIE BOJIOTOKH W BOJI0OEMBI;

5) reonoruueckue ABIeHHS, 0OYCIOBICHHBIE AEATEIbHOCTBIO 10/13eMHBIX

BO/J (Kapcer, onon3uu, cypdosus, npocaaka, 3adonaunBatue);

6) reoMophOIOrHUEeCKHE AIEMEHTBI pelibea MECTHOCTH;
7) reobdoTaHHYECKHE [TOKA3ATE/IH.

I'nasHo# 3a1auel W pe3sylIbTATOM I'HAPOTEOIOIHYECKON CHEMKH ABIIAET-
¢ COCTABJIEHHH T'HAPOreo/JIOrHYecko KapThl. | uaporeonoruyeckas kapra —
3T0O OCHOBA JUIS BBIABIEHUS 3aKOHOMEPHOCTEN pacnpoCcTpaHeHHs [10A3eMHBIX
BOJI, ONPEAE/IEHH MX PalMOHAILHOIO H KOMIUIEKCHOIO HCIOJIL30BAHHA C
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LE/IbK OXPaHbl MMOA3EMHBIX BOJ OT 3arps3HEHMs, [IPOTrHO3a COCTOSHUA 101~
3EMHBIX BOJI IIPH 3KCIUTyaTaluu.

B 3aBucHMoOcTH 0T MAaCIITADA CHEMKY Pa3/Ie/stoT:

. Menkomacwradbnas (1:1500 000).

2. Cpeanemacwradbnas (1:200 000, 1:100 000).
3.  Kpynuomacmraduas (1:50 000, 1:25 000).

4. Jleransuas (kpynuee 1:25 000).

B saBHcHMMOCTH OT UeJIEBOr0 HA3HAYMEHHS BbUICIAIOTCA 0DIHE rocy-
JAPCTBEHHBIE U CHELHANIBHBIE IHAPOre0I0rHUECKHE ChEMKH.

OCHOBHOI LENb oduett 20cy0apcmeeHiol 2u0po2eoioZuieckull Cbem-
KU SBJIAETCS [UIAHOMEPHOE U KOMILIEKCHOE I'HAPOre0IOrHYecKoe H3yUeHHe |
KapTUPOBAHHE TEPPUTOPHUH CTPAHbI /11 BBIABIEHUS 3aKOHOMEPHOCTEN pac-
poCTpaHeHHs. H YCIOBHH (OPMHPOBAHMS pPa3IHYHBIX THIIOB 110/13eMHBLIX
BOJI. Takue CheMKH NPOBOAATCH B MENIKOM H cpeiHem maciuradax. [lo mare-
pHallaM ChEMKH COCTABIISETCH CBOJHAN MUAPOre0I0rHuecKas Kapra TeppuTo-
PUH CTPAHEL.

3ajaun rocyapCTBEHHON I'HAPOreoiorHueckoil ChbeMKH:

.  Hamerure U YTBEPAUTH MHAPOre0lIornyecKyo crpaturpaduro.

2. H3yuuTh BOJOHOCHOCTH I'eONOrHYecKHX (POPMHPOBAHUI H CTPYK-
Typ. [lonyuure npeacrasieHHe © pacrpeie/eHu, MeOMeTpHYeCKHX napa-
MeTpax BOJOHOCHBIX IOpU30HTOB. M3yunTe Xapakrtep JBHKEHHs BOjIbI, Xa-
paKTEp MUTAHMS, CTENEHb B3aHMOCBA3ZH MEK/Y BOOHOCHBIMH IOPH30OHTAMH.
[TonyunTe HHGOPMALKKD 0 XUMHYECKOM, [A30BOM COCTABE BO/bI, Temllepa-
Type, paJHOAKTHBHOCTH.

3. Oxapakrepuz0BaTh I'MIPOJHHAMHUECKYIO, I'MIPOreOXHMMHUYECKYHD,
reoTepMaibHY 30HAIBHOCTb.

4. Onpenenurs €CTECTBCHHBIE PECYPCHI M 3aM1achl [103eMHBIX BOJL.

5. llogpasaenuTe KOMIUIEKCHl MOA3EMHBIX BOJ [0 HX HapoIHO-
XO3MHCTBEHHOH LEHHOCTH.

6. HameruTk OCHOBHEIE CXEMEI OXPaHEI 110,138 MHBIX BO/I OT 3aIrPA3HEHUS.

7.  BoiscHuts yenoBus (pOPMHPOBAHHS I103€MHBIX BO/I.

8. Ilposectn palloOHHpOBAHHE TEPPUTOPHH M0 HCIONB30BAHHIO BOIO-
HOCHBIX FOPH30HTOB UL PasiIMYHbIX LENeH.

Crneyuanbhple 2u0po2eoIocUIeckie CheMKL IPOBOAATCH 118 THPOreo-
NOrHYeckoro 0DOCHOBAHMS NPOEKTHPOBAHHS PA3IMYHBIX HHIKEHEPHBIX CO-
opy#eHui (BOJOCHADMEHNS, OPOLIEHHH, OCYILIEHHS, MHAPOTEXHHYECKHUX CO-
OPYKEHHH, TOPHOH NPOMBINUIEHHOCTH H Jp.). Takue ¢cbeMKH NpOBOJATCH B
KPYIIHOM H, peske, B cpejiHeM Maciutade.

Creayer paziuuarh 30HB! 110 INYOHHHOCTH: 30HA KAPTHPOBAHMS, W3Y-
YEHHS U CXEMATHYECKOI0 U3YUEeHHA.
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a) 30Ha KAPMUPOEAHUs OTPAKAET THIIPOTEOIOTHUYECKHE YCIIOBHS BEpPX-
Hell yacTH paspesa u kaprupyercs B maciiradbe cbeMku. [yduHa 31oil 30HbI
onpe/ensercs riyOHHOH 3ajleraHus NPECHBIX BOJI, MPEJCTARISAONINX HHTE-
pec Uil XO3SHCTBEHHO-IIHTLEBOIO BOJOCHADKEHUs, B MeHbllell creneHd —
OabHEOJIOIHH U IPODIIEM OPOLLICHHS,

B ropaeixX cTpanax 30Ha KapTHPOBAHWUSA Ompejensercs rIyOHHOH 30HEI
pernoHalisHoM TpemnHoBatTocTy (100—-150m).

B 3aKkpbITBIX CTPYKTYpax:

. B apHHOI 30HE — BOJbLI ¢ MHHepaiu3auueil 3—5r/n saneraror 10 riryon-
Hel 400-600M.

. B I'YMHIHOMH 30HE — 30Ha [PeCHBIX BOJ 10 riy0HHbl 200M.

e B KPHOJMTO30HE ITyOHHA JIOCTHIAET NEPBOro MOMEP3IIOro ropH30OHTA.
0) 3ona uzyyenus orTpaxkaer ycinosus Oollee rinyOHHHONH 4acTH paspesa,

H3y4aercs ¢ MeHbllel neranbHocTbio. [yOHHaA 30HbI H3YUEHUS OlpeieseT-

¢sl rIyOHHOIL pacnpocTpaHeHHs MUHEPAIBHBIX, TEPMAJIBHBLIX H [POMBILIIEH-

HEIX BO/L.

B) 30Hd CXEMAMUYECKO20 U3VYeHus — MPUBICKAKTCS HCCIIe0BaHHA 110
He(TIHBIM, ra30BbIM, MHHEPAIbHLIM CKBamHHAM. [1y0HHa — 1ecATKH — coT-
HU METPOB.

B peszynerare rujporeonornyeckoil CheMKH JIOJBKHA OBITH IOJIYUEHBI
CIEAVIOLIHE Pe3yIbTATHI:

e 0O0lIas OlleHKA 3aKOHOMEPHOCTEH U yCJIOBHIT 00BOJIHEHHOCTH I'€0JI0rH-
4EeCKOro paspesa;

e  uH(popManus 110 ryOHHE 3alleraHus I'PYHTOBBIX BOJ| 10 IUIOLIAJIH pe-
I'MOHA, YCIIOBHA PACIPOCTPAHEHHS BEPXOBOIKH;

e  H3y4Y€HbI FHIPOJIHHAMHYECKHE YCIOBHs — 00JACTH NMUTAHHA U Pasrpys-
KW MOA3EMHBIX BO/I, XapakTep B3aMMOCBA3M M0/I3EMHBIX BOJI C [1OBEpX-
HOCTHBIMH BOJAMH, 0CODEHHOCTH PEHMA I10JI3eMHBIX BOJL;

e OLEHEHB! ECTECTBEHHBIE PECYPCHI IIO3EMHBIX BO/L;

*  OXapaKTepPHU30BaHEI OOIIHE YCIOBHS (JOPMHPOBAHUSA I0I3EMHEIX BOJL;

e  IIOJIYUYEHEI IPAKTHYECKHE BEIBOJEI O BOIMOKHOCTH HMCIIOJIL30BAHHH BO-
JOHOCHBIX 'OPH30HTOB B [IPAKTHYECKUX LEJsX.

9.4. Fn,qpareonornqecuaﬂ KapTa U ee Ha3HaeHne

B npouecce noieBsix ¢hbeMOUYHBIX padOT COCTABIAIOTCH THPOreoIori-
YEeCKHUE KapThl M Ieosoro-rujporeojoryeckue paspessl. ['wiaporeonoruue-
CKasl KapTa CIY:KHT OCHOBOH npu Beibope Haubonee BOJ0OOHIBHBIX Y4acT-
KOB, [IOCTAHOBKE W [POBEJACHHN B HHX B NOCIEAYIOLEM [IPeIBAPHTEIbLHBIX U
JEeTalbHBIX THAPOre0JOIrHYECKUX HCCIIEIOBaHHIL.
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Ilpn wpoxom pacrpocTpaHeHHH B M3YV4YdeMOM paiioHE BOJOHOCHBIX W
BOJOYIOPHBIX  [OPOJ  YETBEPTHYHOI'O  BO3pacra, KpoMe  reoloro-
IHAPOTre0IOrHYeCKOH KapThl JOUYeTBEPTHUHBIX OTIOKEHHH, ABISMIOLIEH S OC-
HOBHOH Ul XapakTepUCTHKH CPABHUTENILHO IIIYDOKHX I'OPU30HTOB U KOM-
ILUIEKCOB, JIO/TAHA OBlTH COCTaBJIEHA OT[E/NEHaA reonoro-
IHAPOTe0IOrHuecKas KapTa YeTBepPTHYHEIX 00pa3oBaHHil.

B ocHoBHOIl KnaccHpuKauuy reorpaduueckux KapT 1o crentanisanmm
HX COJEPKaHUs THAPOT€OIOTHYECKHE KapThl OTHOCATCS K IPYIINE CHELHAlb-
HBIX (TEMATHYECKUX) KApT, KIACCY KapT HNPHPOJHLIX SBJIEHHUIT U poay Kapr
3EMHOH KOpPBL.

['uaporeosorHueckie Kaprbl JEISATCH HA JIBA [IOJABUIA: KapThl 00MIEro
HA3HAYEHHA W KapThl CHENHAIBHOIO HASHAYEHUs (ClENHATHIHPOBAHHBIE HIIH
orpaciesble). B nepsom noasuie BbUAENSIOTCH ODLIErHAPOre0IOrHYECKHe
MM COOCTBEHHO T'HPOre0IOrHYeCKHe KapThl H HECKOIBKO PAa3HOBUIHOCTEH
Y3KOTEMATHYECKHUX KAPT (KapThl IMHAMMKH I103€MHEIX BOJ|, I'HPOre¢OXUMH-
YeCKHEe KapThl U T. /L), 2 BO BTOPOM I[OJABHE — Psiji PA3HOBHIHOCTEH y3KOC-
MEeUAIM3HPOBAHHBIX KapT (JUis BOJAOCHADMEHU, Ui 0DBOJIHUTENBHBIX M
OCYLIMTE/IbHBIX MEIHOPALIHIi).

Ilo npu3Haky NOJHOTEL OTPAKEHHA KAPTHPYEMBIX ABJIEHHH KapThl Jie-
nsTed Ha o0uMe U yacTHele, K yacTHBIM FHAPOreo/IorH4ecKHM KapTaM OTHO-
CATCH TAK HA3BIBAEMBIE ITOIOPU3OHTHBIE KAPThl, 4 TAKXKE Pas3feibHO COCTAB-
JIEHHBIE KAPThl IPYHTOBBIX H HANOPHBIX BO/ MIIH BO/l YETBEPTHYHBIX HIIH [10-
YeTBEPTHYHLIX OTIIOKEHHH.

Ha ruporeonornueckix Kaprax INPHHATO [OKA3LIBATE (OOLIYHO LIBETOM):
*  [UIOWIAJH PAcHpOCTPAHEHHA BOJOHOCHBIX FOPH30HTOB M KOMIUIEKCOB C

YKa3aHHEM I'eQJIONHYECKOr0 BO3PAcTa BOJOBMELIAIINY [TOPO/I;

e [UIOLIAJH MUTAHHS, TPAH3ZHTA U PasTPy3KU;
*  HanpasJIeHHE BHKEHHS M0/13€MHBIX BOJ,
*  BOJOYINOPHBIE IUIACTHI, BEIXO/AIIHE HA MOBEPXHOCTD,
*  KO/IMYECTBO H Ka4eCTBO BOJIBI.
Ha ruaporeosiornueckix paspesax noxkasblBarTc:
e COCTaB BOJOHOCHBIX M BOIOVIIOPHBIX I1OPOJ] (B BHIE KOJIOHOK);
e ruyOHHBI 3aJIeraHUs U BEJIHYHHBl HAIIOPOB BOJOHOCHBLIX I'OPH30HTOB,
e 1e0MTHI BOJBI 0 CKBAXKHHAM W BEJIHYHHA €€ MUHEPAIIU3aLHH.

['Haporeonoruyeckye paspessl CTPOATCH 110 TAKHM HaIpPAaBIEHHAM, KO-
TOpPBIE MO3BOJIAIOT MOJIHEE 0TOOPA3UTh OCHOBHBIC ITYTH NUTAHHA, [BUAKEHHUS
H pasrpys3kH NoJI3eMHBIX BOJL.

3aKOHOMEPHOCTH, OTOOpaKEeHHbIE HA IHAPOreoJornyeckoi kapre, oo-
CTOATEILHO OCBEIIAT B NOACHHUTEIBHON 3allHCKe, B KOTOPOH OIHCBIBAKTCA
BCE BOJOHOCHBIE MOPH30HTEl M KOMILUIEKCHI, COCTAB H BOJOODWUIEHOCTE I10-
poj, riyDHHA 3ajeraHus U HAopsl, ycaoBHsS (POPMHPOBAHHS, OCODEHHOCTH
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pekuMa, BenHunHa o0Lell MHHepaIu3auMy 1 XUMHUYECKHIl COCTaR Moja3eM-
HBIX BOJA. Ocoboe MecTo B NPOrHo3e yAelsT NporHo3y uenecoodpasHoCcTH
MCTIONB30BAHMS [10/I38MHBIX BOJ B PA3/IMUHBIX ODJIACTAX HAPOJIHOIO XO3si-
cTBa MK Hanboutee HPQekTHBHBIM MepaM 110 Oopble ¢ MOA3eMHBIMH BOJAMH
IPH CTPOUTENLCTBE H IKCIUIYATALUH FOPHOPYAHBIX npeanpustuii. Ocsela-
KOT BOIIPOCKHI OXPAHBI I0/I3€MHEIX BO/ OT HCTOLLEHHS H 3aIPA3HEHU.

9.5. KapTbl ruapon3orunc U ruyapov3sonbes

Kapra rugpousorumnc — 310 nbe30MeTpHUecKas [OBEPXHOCTh IPYHTO-
BBIX BOJI, BhIpA)KeHHas B cucreMe n3oinuuuil. OHa dopmupyercs noj Bius-
HHeM OOJIBLIOH TIpyiibl (PAKTOPOR: THAPOIOrO-KIMMATHUECKUX, Ie0oro-
reoMop(oIOrHIecKuX U F’HAPOre0I0rHIecKHX.

I"HIpOU30TrHIICEl — JIHHHH, COEIHHSIONIME TOYKH C OJHHAKOBOH OTMeT-
KOH IIBe30MEeTPHUYECKOI'0 YPOBHS.

Hexoouwie dannvie st nocmpoenust kapm. HenocpeacreeHHBIMU JaH-
HBIMH SBISKOTCS OTMETKH H ITyOUHBI YPOBHEH IPYHTOBBIX BOJI B CKBAXKHHAX,
KOJIO/1Ax, mypdax, ropHeIX BeIPpabOTKAX, OTMETKH BBIX0/1A HA [OBEPXHOCTh
HCTOYHUKOR, MOYaXHUH, DOJIOT, YPE30B BO/IbI HA peKax, KaHalax, o3epax, Bo-
JOXPAaHHIIUILAX M JPYTHX €CTECTBEHHBIX W MCKYCCTBEHHBIX Bojoemax. K uc-
XOIHBIM JAHHBIM TAKXKE OTHOCSTCA Tonorpaduueckas Kapra W JlaHHBIE I11a-
HOBO-BBICOTHOII IPUBA3KH CKBAXKHUH W FUIPOMETEOPOIOIHYECKHX IOCTOB.

Ocobennocmu nocmpoenus kapmel 2udpouzozunc. YJYUTbIBas TECHYIO
CBA3b 'PYHTOBLIX BOJ| C MIOBEPXHOCTHBIMH BOJAMH H M3MEHYMBOCTH 3epPKAIA
I'PYHTOBBIX BOJI BO BpPEMEeHH, KapTa I'MIPOU30IHIIC COCTARISETCS HA Onpee-
JIEHHYIO ATy, T. €. BCE MCXO/IHBIE JaHHBIE J0JKHBI ObITh [10JIYYEHBI 34 CPAB-
HUTEJILHO KOPOTKHH MEPHOT, 38 KOTOPBIH HE MPOH3OILUIO CYIECTBEHHBIX H3-
MEHEHMil IOBEPXHOCTH TIPYHTOBBIX BOJ. JTO NpOBepsieTcs [0 JaHHBIM
HA0JII0IeHHIH 32 PEKUMOM IPYHTOBBIX BOJ.

Ceuenue (4acToTa 3AI0KEHHA ) THAPOU3OTHIIC BEIOHpaeTcs Takum o0pa-
30M, 4T00BI IPH 3aJaHHOM MacuTade KapThl ObUIM OTPAMKEHBI [JIABHEIE 0CO-
OCHHOCTH TOBEPXHOCTH IPYHTOBOIO NMOTOKA, T. €. OCHOBHBIM I0KA3aTeleM
Ui BBIOOpA SIBISETCH BEJIMYMHA YKIIOHA MOBEPXHOCTH IPYHTOBBIX BOJ. BbI-
00Op ceueHHsl THAPOH3OTUIIC 3ABHCHT HE TOJIBKO OT MaciuTada KapTel M YKIIO-
HA MOBEPXHOCTH IPYHTOBLIX BOJI, HO W OT I'YCTOTHI U XapaKTepa pazMenieHHs
TOYeK HADIIOIEHHUs, T. €. 0T o0beMa M pacnpeneieHus HHOOPMALMK HA Kap-
te. Jlng kpynHoMacmTadHbBIX KapT CeYeHHE I'MIPOH3OTHUIIC 0DBIYHO COCTAB-
nsier 0,5-1,0 M, st cpeaseMaciuTadibix Kapt 2—5—10 .

['nagHele HanpaB/ieHHs HHTEPIONALHH BEIOHPAKOT 110 JIHHHAM HaHDO/b-
ILIEr0 H3MEHEHHs YPOBHS IPYHTOBBIX BOJ, T. €. OT BOJOPA3/IC/ILHBIX YIACTKOB
K JoiauHaM pek. OneIT 10Ka3eBaeTr, uTo B OONBIIMHCTBE CIYYAeB Kapra I'H/-
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POH30IUIIC B 3HAYUTE/ILHOH Mepe MOBTOPSET pelibed) NOBEPXHOCTH 3€MITH, 3TO
00CTOATENIBCTBO MOMOI'AET MPABHIBHO HAMETHTH ITIABHBIE HAlpPaBIECHUS HH-
reproisiun. [pu Beibope HanpagieHWil yYUTBIBAKOT, YTO MOBEPXHOCTHBIE
BO/Ibl O0LIYHO AB/SIOTCS IPAHHLAMH [IOTOKOB IPYHTOBBIX BOJ, [103TOMY HH-
TEPHOJALMK) YePe3 MOBEPXHOCTHBIE BOJOTOKH M BOJI0EMBI HE IIPOBOJIAT.

Ilpn pyyHOH HHTEPIONSALHHA [IPUMEHIIOT METOJ TPEeYroIbHHKOB. [oukn
3aMEpPOB YPOBHS COEIMHIKOT JIMHHAMH, 00pasyrlMMH TPEYrolbHUKH, Tak
4ToOB! JJIMHHAS €r0 CTOPOHA ObL1a NepleHHKY/SPHA K HAlPAB/ISHHIO najle-
HUsl noroka. Jliast obnerdeHus TeXHHUKH PYYHOI HHTEPIONSLUY OIL3YHTCH
MaciuTaOHOH CeTKOM, BhIUepUeHHON Ha Kaibke, OHA COCTOMT W3 IIPOHYMEpPO-
BAHHBIX [1APAJUIE/IbHBIX JIMHHIH, 310eHHBIX HA paccTosHul 1-2 MM 0jHa OoT
apyroit. C ee noMOIIbH IPOBOAAT MPONOPLMOHAIBHOE JAE/IEHHE OTPE3KOB, CO-
€IHHAIOIIHX TOYKH, MEKIY KOTOPBIMH IPOBOJANTCA MHTEPIOJIALNA, OCIIE Ye-
ro, COeJAHHSA TOYKH ¢ OJJHHAKOBBIMH OTMETKAMMU, [TOIYYaT IHIPOH3OTUIICEL.

CTposT rujpore0IOrHYecKHe pa3pesbl 0 OCHOBHBEIM HAIIPABICHHAM
PAcCIpOCTPAaHEHHUS BOJOHOCHOIO NOPH30HTA — OT BOJOPA3EIOB K peKaMm, C
TEM, YTODBI YCTAHOBUThL YCIIOBHS 3alIeraHHs IPYHTOBBIX BOJ, UX CBS3b C pe-
KaMH, OIpe/lesoT H3IMEHEHHS YKIIOHA [0TOKA ¥ BRIOHPAKT CeYeHHEe IHIpo-
uzorunc. Hanocsr Bee ganHble Ha Tonorpaduyeckyo kapry. OObIYHO BBep-
XY VKa3bIBAKT HOMEP CKBAMKHHBL, CIPABA [0KA3BIBAKT B ydcnuTene adco-
JFOTHYK) WIH OTHOCHTEIBHYK) OTMETKY YPOBHS, B 3HAMEHarelle — IIyOHHY
J10 3epKalia IpyHTOBBIX BOJL.

[Ibe30MeTpHUecKHe KapThl XapakTepu3yoT usMenenue coctosuuii ['TC,
T. €. €€ IHJAPOJAHHAMHYECKHI pemruM (M3MEHEHHE NOTEHUHAILHOH YHEPIUu B
noroke). K HUM OTHOCATCS KapThl MLE30M30THIC, H3DLITOUHEIX HAIOPOE H
H300ap, KOTOPBIE CTPOAT B M30NIMHUAX WK 30HaX. M3onbe3aMu HazbiBaoTCs
JIMHHUH, COEJMHAKOIME TOUYKH € OJHHAKOBBIMH OTMETKaMH Ibe3oMeTpuye-
CcKHX ypoBHeil. COBOKYIIHOCThL TAKHUX JIMHMI B IU1aHe oDpa3yer KapTy H30Mb-
e3. M3oneesbl ABIAKTCA JIHHHAMM HAMOPOB, & JIMHHH, [IPOBE/IEHHLIE IePIIEH-
JUKYIAPHO K HHUM, IOKa3blBAKOT HAlpaBIeHHUE [BHKEHUS 110TOKA W Ha3bIBa-
FOT JIMHUAMH TOKOB. KapTel Nbe30H30IHIC B OTMETKAX IbE30METPHUYECKHUX
ypoBHeil crpost st Herinyboko (1o 1.5 kM) 3aneramimnx npecHbIX MM ¢ia-
OOMHHepallH30BaHHBIX BOJA. [nybokosaneratonine BOIbI HMEOT Pa3IH4YHYIO
MHHEPAIN3ALHIO, 4, C/IE0BATENBHO, H IIJIOTHOCTD.

Hexoonsle Oannpie. DaKTHUECKHM MATEPHANIOM CIIYIKAT OTMETKH Ibe-
30METPHYECKOI0 YPOBHN, H3MEPEHHBIE B 30HE ECTECTBEHHBIX BBIXO/0B
HAMOPHBIX BOJ (MCTOYHUKH), A TAKIKE B CKBAKHMHAX, KONIOMUAX W JPYTrHUX
ropueix Beipadorkax. JUig nocrpoenus kaprTbl H30LITOUHBIX HAIOPOB H yCTa-
HOBJIEGHHH MECT PacIONOKeHUs oDnacTeill NUTAHHA M pasrpys3ku JIONOIHU-
TeJIBHO HeoDXO0/IHMBI KapTel penbeda KPOBIH BOJIOHOCHOIO MOPH30HTA U I10-
BEPXHOCTH 3EMIIH.
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Ocobennocmu nocmpoenus kapm nweezousozunc. Hepenko uenonezyior
Pa3HOBPEMEHHBIE 3aMEPhLl YPOBHEH M BEIYT HHTEPIONALMID OTMETOK B TOY-
Kax, PACIIOJIOKEHHBIX HA PasHbIX CKIIOHAX PEYHBIX [IOJIMH, OBPAros W T. 1.
ITO CBA3AHO € TEM, YTO HANIOPHBIE BOJLI 3AJ1erat0T II1yDOKO, IPAKTHYECKH He
CBA3aHBL ¢ ruAporpaduueckoi ceTbio, OYTOMY HX eCTeCTBEHHLI YPOBEeHL B
npegenax odNACTH pa3BHUTHA H3OBITOUHOIO HAIOPA [OYTH HE WCIBITHIBAET
kouieDaHHWil BO BpEMEHHM M He lHpeTeprieBaeT M3MEHEHWH Ha yuacTKax He-
OONBLIIMX PeK U JAPYIHX [OBEPXHOCTHBIX BOJOTOKOB. Ha kaprax nbesouso-
runc oObIYHO He CTABAT JATY € NOCTPOSHHS, 3d UCKIIHUYEHHEM ClIyYaeB, Ko-
I'/1a KAPTHl CTPOAT HA OIPE/IE/IEHHBIE NEPHO/LI V1A XapaKTepHCTHKH H3MEHE-
HUI, CBA3AHHBIX C 3KCIUIyaTalHell HaNOPHBIX BOJ. BBUIENSOT y4acTKH BO3-
MOKHOIO caMon3iuea. CrpesikaMH yKa3blBaKOT PErHOHAIBHOE HAllPaBIEHHE
ABUKEHHS HANOPHBIX BoA. PaspabareiBaiot yenoeHele obozHavenus. K rias-
HbIM M3 HHX OTHOCATCA: IbE30H30IHIICH], HalpabBlIeHHE [IBHKEHHA BO/bI,
YUACTKH BO3MOXKHOIO CAMOM3/IMBA, O0IACTH NUTAHHUA W CO3JMAHMS HAIOPA,
BH/IBl pasrpy3KH, OCTAlbHBIE — K BTOpPOCTENEeHHBIM. PasMmelmaroT ycioBHBIE
oD0o3HaueHHs B Topsajke yObIBaHWA WX 3HaYMMocTH. ['wapocraTnueckuii
Halnop HHA4Y€ Ha3bIBAKT [IbE30METPHYECKUM YPOBHEM, 3TO OCHOBHAs CHIIA B
30HE [I0JIHOrO HacklwieHus. JelcTBHE 3TOH CHIIbl OLIEHHBAETCH I'PaJAHEHTOM
HAIopa, KOTOPBIH CO31AeTCs PA3HOCTBI) HAIIOPOB, ACHCTBYIOLIUX HA [IPHHA-
TOH AlnHe yuacTka (PHILTPALIHH.

KoHTponbHble BonpockI K pazgeny 9

Kakue Buibl ruaporeonoruyeckux kapr Bel 3Haere?

Kakoso HazHaueHue o0wei ruiporeoiorniueckoil kaprst?

Jlist yero cTpoAT KapThl THAPOU3OIHUIIC H IHIPOH30ILES?

Kakyio undopmanuio oTobpaxarT Ha THIPOreoIornyeckux kaprax?
Kakue 30851 110 riryduHHOCTH KaprupoBanus Bel 3Haere?

Mhode ke =
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Tema 10. OxpaHa noa3emMHbIX BOA

B cBa3n ¢ HenpepeIBHLIM POCTOM HA 3€MHOI LIAPE HACEIEHUSA H IKOHO-
MHYECKHM Pa3sBUTHEM PEIHOHOB CIIPOC HA BOAY CTPEMHUTE/ILHO IOBBILIAETCH,
M YK€ CEro/iH# MHOI'HE CTPaHbl MCHBLITBIBAKT OCTPBIA Jeduumur pecypcos
npecHoi BoAbl. K ToMy e, UMerolecs HCTOUHHKH BO/bl Bee Dolee YCHIIH-
BAIOLLIMMHUCA TEMITAMH 3arpA3SHAKOTCA. Bee 310 nopoHIo HEUMOBEPHO CIIOM-
HYK npobinemy — npolinemMy YHCTOH BOJBL M CBA3AHHYK € 3THUM npobiemy
30POBbA W KH3HH JH0Jel. Yiuepd 30pOoBbIO HACEINEHHsS OT [OTpedIeHus
He100POKAYeCTBEHHOM MHTLEBOH BO/bLI COMIMEPHM C [OTEPAMH OT CTHXHIl-
HbIX DeJcTBHH, HeDIAroNPUATHLIX YKOJIOIHYECKHUX CHTYALUHH W JApYrux rio-
OabHBIX (PAKTOPOB.

10.1. OcHOBHbIe BULI 3arpsA3HEHMA NOA3EMHbIX BOA

[lo xapakrepy HpOsBIEHHS PAIHYAKDT 5 THUIIOB 3arpPA3HEHUS I10/13eM-
HBIX BOJL:

. Baxmepuarwnoe 3azps3HeHtie BOIHUKAET [IPH M0NAJJaHHU B BOJIOHOC-
HBII FOPH30HT pazIMuHOro poja dakrepuii u Bupycos. Merounnkamu Oakrepu-
AllbHOTO 3arpsA3HEHHs SIBISHOTCH XO3SHCTBEHHBIE, OBITOBBIE, CEIIBLCKOXO03sii-
CTBEHHBIE OTXO/bl, YTEUKH W3 KAHAIH3AUMOHHON CeTH, 3aIrpA3HEHHBIE [10BEPX-
HOCTHBIE BOJLL. bakrepualibHOe 3arps3HeHHe onpeie/sieTesl CPOKOM BhIKHBAES-
mocTH Dakrepuit, 310 30-40 cyrok. [lecuanbie BOJOHOCHBIE TOPU30HTBI XOPOLLIO
copbupyroT DakTepuanbHbie 3arpsa3Henus (cinoi 5—10 M u uncTas Boja).

2. Xumuuecroe zazpszxenue HandoJee PACIIPOCTPAHEHO, BHIZBIBAETCH
[POHHKHOBEHHEM B BOJIOHOCHBLIH IOPH30HT OPraHHYeCcKHX M HeopraHuve-
CKHX coefuHeHui. MeTouHHKaMi XMMHYECKOI0 3arpsi3HeHHs SBIISIHOTCH XBO-
CTOXPAHHIIHIIA, IPOMEILIIEHHBIE CTOKH LIAXTHLIE W PY/IHHYHEIE BO/IBI, CKIa-
Ibl M CBAJIKH MPOMBIIUIEHHBIX OTX0/0B, CKJIa/bl yI00peHHH, A10XHMHKATOB,
MO/3eMHBIE H OBEPXHOCTHBIE HEKOHIMIIHOHHBIE BOJIBL.

3. Paduoaxmuenoe 3acpszneHue CBA3AHO C IOBBILIEHHEM COJepiKa-
HUSL B [10/13€MHBIX BOJAX pa3/IHUHLIX paJHOAKTHBHLIX BewlecTB. [Ipoucxoaur
PH yTeYKaX B I'OPHOA00BIBAIOIIEH NPOMBILIIEHHOCTH, Ha 000raTHTENBHEBIX
NPeAIPHATHAX, [JIe 0IYYaT PAIHOAKTHBHEIE BELIECTBA, B ATOMHEBIX pPeak-
TOpaX, MEIHIMHCKUX ¥ HAYYHO-HCCIIE0BATEIbCKHX YUpexKIeHUsX. 1o 3a-
rpAa3HeHHe 0CODEHHO OMACHO I 3/I0POBbA.

4. Tenmogoe 3azpsazuentie NPOSBINEICH B [OBBILIEHHH TEMIIEPATYPLI BO-
bl 32 [PE/IENibl JOIYCTHMBIX HOpM. 310 ObiBaeT B paiioHax TOLL, I'PHOC, ADC.

5.  Mexanuyeckoe 3azpsisnerue — 3T0 MOBBILIEHHOE COJIEP/KaHHE B BO-
Jg MEXaHHYEeCKHX npHMecell. ITo aKTyallbHO /U MECTOPOMICHHH B yCII0-
BHAX KapCTOBLIX [1OJIOCTEIH.
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Puc. 18, Hemounuku 3a2pasienua nodzemubix 800:

[ — epynmoante goder; I — nanopuee npecuvie eodwt; 1l — nanopusie cotenvie godui;
I — kananzayuonnsie kowiekmopsl; 2 — xeocmoxpanuiuiga, 3 — dblMOEblE U 2a308bie
BuIGPOCkl, 4 — NO02EMHOE 2AXOPOHEHIE CTROKOE, 5 — WAXMHBIE G00bI, 6 — MEPPUKONbBI;

7 — kapuepuwie aoow, 8§ — zanpasounsie cmanuy; Y — Oumosoe 302pAaIHenue;

10— godezabop, noomazusarowuii corenme godw; 11 — obvexmp Jcugomuosodcemeaa;

12 — anecenue ydotpenut 1 necmuudos.

[TyTu 3arpsa3HeHHs NOBEPXHOCTHBIX H MOA3EMHBIX BOJI NPHHIIHITHAIILHO
pasHUHbBl ¥ ONpEJe/AOTCA B CIYUYae MOJ3EMHBIX BOJ I'HJIPOTeOIOrHuYecKH-
MH YCIIOBUSIMH TEPPHTOPHH. Eciii OBEepXHOCTHBIE BO/Ibl HE HMEHT HHKAKOH
3AUMMTEL OT 3arps3HeHuil, TO noja3eMHble BOJABLI B TOH WM HHOH creneHu
UMEHT Takyr 3ammty. Haumenee 3aniuiiensl o1 3arps3HeHHs BEpXHHUE BO-
JIOHOCHBIE TOPH30HTSL, T. €. BEPXOBOIKA M IPYHTORELIE BOJIBL.

A.E.OpajoBckas Bbiienaer 4 OCHOBHBIX Cly4as [OCTYIUICHHSA 3arpss-
HEHHI B BOJIOHOCHBIH TOPH30HT:!

1)  mocTynawT CBEpXY € IIOBEPXHOCTH 3eMIIH [IPH HENOCPeICTBEHHON
MH(UIETPALMH CTOUHBIX BOJI U3 HAKOIHTENEH, C TePPUTOPHIl IIPOMBILIEH-
HBIX TPEANPUATHH U IPYIHX 00bEeKTOB, NpH (UILTPAIHH MHHEPAIH30BaH-
HBIX BOJl HA OpOIAeMbIX TeppuTopusax M T.a1. [lnowans 4 MHTEHCUBHOCTH
HH(UIBTPALHK [IPH TOM MOrYT ObITh PasIUYHBIMH, Xapakrep UH(pUIbLTpa-
LMK 110 BPEMEHH — [IOCTOSHHBLH, NePHOIHYECKHI, 0JJHOPA3Z0BBIIL

2) nocrynarT cOOKy — npH (pUIBTpaLHH 3arps3HEeHHBIX BOJ B ODopTa
H PyClIO PEKH, a B MABOJIKH W Ha IUIOLIAJH 3aTOIUIEHHOH MOMMBI U HH3KHX
teppac. [lono0Hble yelloBus 3arpsa3HeHHs XapakTepHbl, KaK ¥ B IpeblIyIeM
clydae, sl IPYHTOBBIX BOJI, OCODEHHO NPH MaJIoil MOLIHOCTH W 3HAUHTE!b-
HOH BOJONPOHULAEMOCTH NOPOJA 30HBL a’paunu. K 3ToMy e THIY MOKHO
OTHECTH CIIY4aH UHTPY3HH MOPCKHX BOJ| B NPHOpEKHEBIE BOJOHOCHEIE TOPH-
30HThI, YPOBHH BO/Ibl B KOTOPBIX CHHKEHBI H3-3a BO/100TOOPA.

70

70/149



09.08.2022, 12:50 Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

¥

T T B T R T
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3)  [NOCTYNAT NYTEM BEPTUKAIBHOIO MEPETOKA U3 CMEKHOro 110 pas-
pe3sy 3arps3HEeHHOr0 BOJOHOCHOIO IOPH3OHTA 110 cTBONY AedekTHOH ckba-
HUHBL THO0 uepe3 «I'MIPOreoIorHYecKoe OKHO» B pazfesiolleM MX BOJO0-
YHOPHOM IUIacTe, JIH00 Yepes pazielsomuil ciadonpoHHLIaeMBbIil 11/1acT.

4) sarpsa3HeHHs NOCTYIAKT HENOCPeICTBeHHO npu ux cbope B ro-
[IOWIAKLIHE IOPHbIE BRIPADOTKH (CKBAXKHHBL, KOJNOUBL, AXTHI) B CBH3H C
PasIHUHBIMM  TEXHOJIOIHYECKHMH [IpOLeccaMH, 3aTparduBarwlldUMH  Heapa
3€MJIM, HallpHMEp, MPH 3aXOPOHEHHH CTOYHEBIX BOJ IIYTEM HMX 34KAYKH B
CKBAJKHUHBL, IPH N013eMHOH razudukauy yrieii, npu caMoH3IHBaX H Iepe-
TOKaX COJIEHBIX BOJ H HE(TH MO CTBONY Je(DeKTHBIX CKBAMKHUH.

[lo Macurraby ruoWAHOrO PA3BUTHH BbUICSISIOT JIOKAIIBHBIE U PErHO-
HaJbHBIE 3AIPA3ZHEHHS MOA3EMHBIX BOJ. llepBble BBRI3BIBAIOTCA OT/AEIBHBIMH
MCTOUHHUKAMM, 3aTPArHBas CPABHUTENBHO HeQOlbIIHE YUACTKH BOJOHOCHOIO
racta. CBoeBpeMeHHBIMH MEPONPHATHIMH HeOIaronpHaTHEIE [0CIEICTRH
JIOKAITBHOTO 3arpsi3HeHus MOryT ObITh OrpaHHYEHbl W B OTJEIBHbLIX Clydasx
MOJIHOCTBIO THKBHAHPOBaHbL. PernoHanbHble 3arpsa3HEHHs BBI3bIBAIOTCA JIEH-
CTBHEM MHOI'OYHMCIIEHHBIX UCTOUHHKOB, 00YCIIOBIHBAKMIMX B COBOKYITHOCTH
HX IIoLaaHoH xapakrep. JIMKBUAlHA TAKOrO 3arpA3HEHHs OUEHb TPY/IHA, a
B PAJIE CIYYAEB [IPAKTUYECKH HEBO3MOMKHA.

10.2. OxpaHa noA3eMHbIX BOA OT 3arpsA3HeHUn

BaXHOH COCTABHOH 4acThi) H3YUYEHUS INPECHBIX MOJA3EMHLIX BOJI SB/IA-
ercs UCCIIEJOBAHHE U NPOrHO3 KAYecTBa I0/136MHbLIX BOJ B CBA3H C OXPaHOIi
HX OT 3arpsi3HEHUs.

Oxpana noJ3eMHbIX BOJI BKIKOYaET:

.  Crporoe colmoeHHe 3aKOHOMATENIbHBIX AKTOB I10 OXpaHe IpH-
POMHOH cpejibl H BOAHLIX PECYPCOB.
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2. OcyulecTeligHHEe TEXHHYECKHX W TEXHOJIOIHYECKHX Mep, Halpags-
JIEHHBIX HA YMEHBIICHHE 3arpA3HEHHS OKPYKAIIEH cpelibl H M03eMHbIX
BO/I, & HMEHHO: YMEHBIIEHHE BbIPadaTHIBAEMBIX MPOMBIIUIEHHOCTEH) OTXO-
0B, co3faHHe De30TXOHOI0 MPOU3BOACTBA, MHOIOKPATHOE HCIOIb30BAHHE
BO/Ibl B TEXHOJIOIHYECKOM LIHKIIE, CTPOUTENLCTBO OUHCTHLIX COOPYIKEHHH U
COBEPILIEHCTBOBAHHE OUHCTKH H 00E3BOXKUBAHUA OTXO/0OB, [PE10TEpaLICHHE
yTeUeK CTOKORB C MOBEPXHOCTH 3eMIIN.

3. Crporoe cobmogenne TpebOBaHHI 01 MOPSAKY NPOBEICHHSA Pa3-
BEJIKH Ha [10J3eMHBIE BOJIBL, 110 NPOEKTUPOBAHHIO, CTPOUTENLCTBY H SKCILIY-
aTanui Bo03a00POR 110/13eMHBIX BOL.

4. IlpoBeneHHe BOJOOXPAHHBIX MEPOLPHUATHIL 110 3alIHTE [MOJ3EM-
HBIX BOJL.

MeponpHsTHs 0 0XpaHe MOJ3eMHBIX BO OT 3arpsi3HeHHst MOMKHO pas-
AeJIUTh Ha JBe IPYIILL NpodHlakTHYeckue U clielHalbHble 3allHTHBIE Me-
POIPUSTHSL.

K npodpunaxmuueckum meponpusmusm OTHOCATCA:

1. Beibop Ttakoro mecrononoxeHus o0bexkTa (IPOMBILUIEHHOTO,
CEIbCKOXO3AHCTBEHHOIO) IIPH KOTOPOM €0 OTpHLATENbHOE BO3/IeicTBIE HA
OKPYHAKUIYIO CPELY H NIPECHBIE 10/3eMHbIE BO/Ibl MHHHMAILHBIM.

2. IlporHo3s kauectsa Bo/ibl HA BO103a00PHOM COOPYKEHHH,

3. Obopynosande W THATEILHOE COOMIOJEHHE 30H CaHWTAPHOI
OXpaHbl Bo03abopa.

4. H3yuyenue 3alHIIEHHOCTH [I013€MHBIX BOJL.

5. CucreMaTuueckuil KOHTPOIbL YPOBHS 3aIrPA3HEHHS M0JI3eMHBIX B0
 [IPOTHO3 €ro Pa3BUTHIL

6. Beissienne ¥ yueT PAKTHUECKHX W MOTEHIHAIBHBIX HCTOYHHKOB
3Arps3HEHUs MO3EMHBIX BOJI H JIp.

CreyuaibHbIMU 3QUUMHBIMU MEPORPUAMUAMU ABJISHOTCS:

1. JIukBujauus o4aroB 3arps3HeHHs [03eMHBIX BOJ [IYTEM OTKAYKH
M3 [EHTPA 04ara 3arps3HeHHs.

2. Orkauka 3arps3HEHHBLIX MOJ3EMHBIX BOJ JUIS JOKaIM3auuu obna-
CTH 3arps3HEHHMs M HENONYIIEHWS PACHPOCTPAHCHHS 3arpA3HAIOLINX Be-
WECTB 110 BOAOHOCHOMY FOPH3OHTY.

3. Coopy:xeHHe 3alMTHBIX B0/103a00poB Ui [epexBara 3arpsa3HeHHbIX
NOA3EMHBIX BOJI M CO3/1aHHS I'H/PABIHYECKOrD BOOPA3Iena Mex 1y 001acTho
3arPsI3HEHHBIX BOJI H HKCIUTYATHPYEMBIMH YMCTHIMH [10/136MHBIMH BOJIAMH.

4. Co3jaHue HENPOHHIAEMBIX IKPAHOB BOKPYT OUara 3apaskeHus H JIp.

BauelM MeponpusTHeM, HANPaBIEHHBIM HA OXPaHY I0J3eMHBIX BOJ
Ha ydacTKe Bojo3adopa W npeloTBpalleHHe UX 3arpsa3HeHHs, sSBISeTCH Bbl-
NelIeHHE 30H CAHWMAPHOU OXpaubl BOJ03aDOPHOr0 COOPYKEHHS W UX TLIa-
TesbHOoe coluroienne. Bonozabop nojzeMHbIX BOJ, HCTIOIB3YEMBIH [UIs 11H-
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THEBOI'0 BOJOCHAOKEHHSA JI0JDKEH MMETh 30HY CAHWTApHOH oxpanel. B 00-
IeM CJIy4yae, 30Ha CAHMTAPHOH OXpaHbl COCTOHMT W3 [IBYX I0ACOB: NEPBbIH
MOSAC (30HA CTPOroro PexwumMa) U BTOPoil Nosc (30Ha OrpaHHueHHI).

['paHuLbl 30HBL CTPOrOro PEKUMA YCTAHABIMBAIOTCA B 3aBUCHMOCTH OT
CTENEHH 3alUIEHHOCTH BOJOHOCHBIX FOPH30OHTOB OT IIPOHHKHOBEHHA B HUX
3ArpsA3HEHUS C MOBEPXHOCTH 3€MJIH M CAHHUTAPHBLIX YCIOBUI HAa TEPPUTOPHH
Bojo3abopa. Cornacio CHHIIT 11-31-74 «Bopocnabxenue. Hapyiubie ceTu
H COOPYKEHHs» [IpellararTes CJACAYIOUIME pasMepbl NEpBoro nosca: 11
HAJIEHHO 3ALUIICHHBIX TOPH30HTOB (apTe3HaHCKHe BOLOHOCHBIE I'OPHU30H-
Th1) 10 30 M, JUIS He3aLMIIEHHBIX W HEJ0CTATOUYHO 3alMIEHHBIX BOJOHOC-
HBIX TOPH30HTOB (I'PYHTOBBLIE BOJABI I[EPBLIE OT MOBEPXHOCTH T'OPU3OHTEHI
HATIOPHBIX BOJI C HEHAJIEAHBIM BOJOYIIOPOM, WH(HIBTPALHOHHBIE BOJ03a-
OopHbIe COOpYKeHHs ) — He MeHee 50 M.

I'paHuliel BTOPOro nosca — 30HbI OIPAHHYEHHMH — YCTAHABIHBAKOT A
KAX0I0 [POEKTHPYEMOI'0 B0/103aD0PHOI0 COOPYKEHUS B 3aBHCHMOCTH OT
rHJAPOreOIONHYECcKX H MOBEPXHOCTHBIX YCIOBHIl NMPHIETAKIICH K y4acTKy
B0O/103a00pa TEPPHUTOPHH, THIIA BO/03aDOPHOI0 COOPYIKEHHS H pPeHHMAa ero
IKCIUTyaTaluy. 30Ha OrpaHHYEHHH OXBAaThIBAEeT TEPPHTOPUH, HA KOTOPLIX
OIpaHUYHBAETCSH IIPOU3BOJACTBEHHAS H XO3AHCTBEHHAN JEATEIbHOCTE Yel0Be-
Ka JUIS 3alHTh] KCILUIYATHPYEMOI0 BOJAOHOCHOIO FOPH30HTA OT 3arpia3HEeHHH.

Bropoit nosc 3CO npeaHaszHaveH U 3alMTEL BOJOHOCHOIO IjlacTa oT
MHKpODOHBIX (DakTepHalbHbIX) 3arpa3HeHuil. ['panuia sroro nosca onpee-
nseTcs THAPOAUHAMMYECKHMH PAacyeTaMH, HCXO0/1 H3 VCIIOBHS, YTO MHKpPOO-
HOE 3arpia3HeHHe He JOCTHIHET Boj03adopa. 3anpeujaerca pa3zmelleHue
KI1aa0M1l, CKOTOMOI'MIIBHHKOB, CHIIOCHBIX TPAaHIIEH, JKHBOTHOBOIYECKUX H
MTHIEBOUECKHX MPEINPHATHI U APYIHX 00BEKTOB, KOTOPLIE MOI'YT CO3/1a-
BaTh yrpo3y MukpoOHoro zarpsizHeHus. Kpome 1oro, orpaHHunBaiOT 3eMIis-
Hble, CTPOUTENbHBIE H ApyrHe padoTel. OcobeHHO CTPOrHe Mepbl OrpaHuYe-
HUSL BBOJST IPH OXpaHe B0103a00poB, SKCIUIYATHPYIOLIUX HEJ0CTATOUHO
3AMUIIEHHBIE [I0/]3€MHBIE I'PYHTOBEIE, 4 TAKIKE HAIOpHBIE W Oe3HANOpHBIE
MEKIUIACTOBLIE BOZbl, HMMEKIMIHE HEMOCPEACTBEHHYIO TI'HIAPaBIHYECKYHO
CBA3b OTKPBITBIMH BOJOEMaMHU.

Tperuii nosc 3CO 3amMIaeT IKCIUYATHPYEMBLH BOJOHOCHBIH IU1ACT OT
XHMHYECKOIO 3arpsa3HeHus. Ero rpaHiuel Toxe Onpeiensores rHapo/jiuHa-
MHYECKHMH pacueramu. Pacuersl JMOJIKHBI [OATBEPAMTH, YTO BpeMs Mpo-
JBUAKEHHA XHUMHYECKHWX 3arps3HeHuil Oyaer Oolblue pacyeTHOro Ccpoka
cinyxObl Bog03abopa (25-50 ner).

Ha reppuropun tpersero nosca 3CO sanpelaercs pasMerleHie ckia-
0B rOprYe-CMA304HBIX MATEPHAIOR, SA0XHMHKATOB H MUHEPAILHBIX Y100-
PeHMIL, INAMOXPAHUIHIL H JP. 0OBEKTOB, KOTOPLIE MOI'YT BEI3BATE XHMHYE-
CKO€ 3arpsi3HeHHE.
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KouTponeHeie Bonpock! k pazgeny 10

. Kakoil Buj 3arps3HeHHs [OJ3eMHBIX BOJ SBJSIETCH CAMBIM OIACHBIM
s yenoseka?

2. KakoBbl OCHOBHEIE IIYTH [OCTYIUIEHHS 3arPsi3HEHHIl B BOJOHOCHEILIT I'o-
pusoHT?

3. B kakux cnydasx npoBoAsTcs NPodHIAKTHUECKHE MEpONPUATHA 10
3ALHTE [10JA3EMHBIX BO/ OT 3arpsa3HeHus”?

4. Korjga HeoOX0AMMO NPUMEHEHHE ClHELHAIBHBIX MepolpUaTHii 1o 3a-
LIMTE NOJ3EMHEIX BOJ OT 3arpsi3HeHHs’

5. BosmoxkHO 1M THKBHAHPOBATH PETHOHANBHOE 3arPsAi3HEHHE 110/13e8MHBIX
BO1?
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Tema 11. XapaktepucTnka MHXEHEePHON reosniormm

CoBpeMeHHAs WHIKEHEpHAs I'€ONOrHS — 3TO0 pa3BeTBleHHas o001acTe
3HAHWHA, 00bEIUHAIOWIAN YUCHHE O CBOHCTBAX TNOPHBIX [OPOJ M WX TOJILL
(MaccHBOB) KaK OCHOBAHHI COOPYHKEHHIH, Cpe/ibl IPOH3BOACTBA HHAKEHEPHBIX
padoT W pasMelleHHs COOPYKEHHH, a Takwe yuYeHHe O I'e0JHHAMHYECKHX
YCIAOBHAX UX BO3BEICHUS M IKCIIIYaTALHH.,

HMuxenepHas reojsorus — 310 Hayka O reo/IOFMYECKOH cpene — o ee
CBOMHCTBAX, CTPOSHHH H JHHaMuKe. O pallHOHAIBHOM HCIOIB30BAHHH T'€0J10-
IHYeCKOH cpellbl H €€ OXpaHe, B CBA3SH ¢ HHIKEHEPHO-XO03sHCTBEHHOH, IPekK-
JIe BCEr'D, HHAKEHEPHO-CTPOUTEIIBHOI JEATENbHOCTBI) YEII0OBEKA.

Takum oOpazoM, npeaMeToM HHAKEHEPHOH reollorMy SABIseTCH IeoJIori-
geckas cpena. Yro ke 1o rakoe?

[To onpenenennro E.M.Cepreesa, reonoruueckas cpena — 310 Jo0ble
IOPHBIE [IOPO/LI ¥ [IOUBLL, CIIATAKLIHE BEPXHIOK 4acTh paspesa JIHToc(epsl,
KOTOPBIE PACCMATPUBAKITCH KAK MHOIOKOMIIOHEHTHBIE CHUCTEMB! (TBEpias
4acTh, BO/IbI, ra3bl, MHKPOOPraHW3MbI), HAXOMAALIMECS 0] BO3/eHCTBHEM
HHIKEHEPHO-X03AHCTBEHHOH e TelIbHOCTH YelloBeKa. DTO NPHBOANUT K H3-
MEHEHHK NPUPOJIHBIX I'e€OJIONHYECKHX [POLECCOB H BO3HHKHOBEHHK) HOBBIX
AHTPOIOIEHHBIX  [POLECCOB, H3MEHSIOWIMX  HHKEHEPHO-IeJIOrHYecKHe
YCIIOBHA OIPEIE/IEHHOH TEPPUTOPHH.

HcTopus pa3BUTHS WHAKEHEPHOI reoJIorHH KaK HayKu Havanack B 1920-
X rojax, pasBUTHE 3TOr0 HANPABIEHHS HA MEPBBIX JTANax €ro BO3HHKHOBE-
HUsl, OBLIO CBS3aHO ¢ NOTPeOHOCTAMH I'HJIPOTEXHHUYECKOI'O CTPOEHUS, ¢ BO-
moneHuemM B xu3He Jlenunckoro mana [ODPJIO.

bonbioii Bknan B pazsuTHe Hayku BHecnH yuenble d.I1. CaBapeHckuii,
B.A. [puxonckwuii, I.H. Kamenckuii, U.B. [Tonos, H.H. Macnos, J1./1. bensiit,
H.B. Konomenckuii, B.J1. Jlomranze, ['.C. 3onoraper, I'.K. bonzapuk u j1p.

11.1.3T1anbl pa3BUTUS HayKK

B ucropuu paseHTHA WHMKEHEPHOH Me0JIONHH HallleH CTpaHbl BBIIEISAIOT
TPH OCHOBHEIX 3Tana.

B nepebiii dran pazeurua (1923-1945 rr.) HauuHaercs IOAIOTOBKA
creuupanuctos. B 1929 r. orkpeisaercs kadenpa wrmenepHoit reosoruu B Jle-
HHHIPAJACKOM TropHoM HHCTHTYTE, B 1931 1. — B MOCKOBCKOM reonoropasse-
JOYHOM HMHCeTHTYTE, B 1930-31 1. — Kadeapa ruporeoJorud ¥ HHAKEHePHOH
reosiorud B TomckoMm nonurexundeckom vacruryre. B 1940 r. cospan Beeco-
KO3HBII MOCY/IAPCTBEHHBIH HHCTHTYT THPOTE0IOrHH M HHIKEHEPHOI Ieo/Ioriu
(BCEI'MHI'EO). I'nasHelii uror nepBoro rana — BO3SHHKHOBEHHE HHAKEHEPHOH
re0I0rMH KAaK HOBOH HAYUHOIH JHCUMILUIMHEL, KOTOPAs 110 CYLIECTBY COCTOsIA
M3 JBYX HAMPABIEHHI: IPYHTOBE/ICHH H HHKECHEPHOH I'e0JHHAMHKH.
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Bropoii 3tan oxsareisaer 1946-1978 rr. Ero rnasnas uepra — dpopmun-
POBaHHE TPETHEIO HAYUYHOI'O HANPABIECHHS B WHKEHEPHOH I'e0NIOIHH — peru-
OHAJILHOH WHKEHEpHOH reonorud. HaunHaeres BOCCTAHOBIEHHE XO3AHCTBA,
pa3sBHTHE CTPOMTENLCTBA B CJIOKHBIX YCJIOBHAX, OCBOCHHE PaliOHOB BEUHOH
MEp3/10Thl, NOJ3eMHOe CTpoMTenscTBO. B aror ke nepuon odopmisiores
NPHKJIAJHEIE pa3jelibl UHKEHEPHOH I'e0IOrHH: WHMKEHEpHas IeollorHs Me-
CTOPOK/JICHHH T0/1e3HBIX HCKOMAaeMbIX, MEMOPATHBHAA HHMKEHEPHAs I'eollo-
rust u ap. Cozgarorest y4eOHHKH, MOHOIPA()UK, METOIHYECKHE PYKOBOACTBA.

Tpernii 3tan ¢ 1979 r. 1 HacTosiwee Bpems. Tak Kak B rocieaHee Bpe-
Ms 110J] BIUSHUEM MHKEHEPHOH [eATe/IbHOCTH YeJIOBEKA B I'e0JIOIHYECKOMH
cpele BOZHUKAKT HeDIAronpUATHBIE [POLECCh W ABJIEHWS, a 4acTO M Kara-
crpopuuecKue: OMON3HM, 3EMISTPACEHHS, KapcT, Jerpagaius | arpaganms
BEYHOH Mep310Thl U T.11. llepen coBpeMeHHON HHIKEHEPHOH Ie0JIOTHEH CTOAT
CIEAYIOLIHE 3a1auH:

.  Co3zgane TEOPETHYECKHX OCHOB PALMOHAILHOIO HCIOIB30BAHHS
H OXPaHBbl Ie0JIOrHYecKOH cpefibl.

2. CosznaHde TeOPEeTHUECKOH MOJEIH B3aUMOJCHCTBUS TIeonornye-
CKOH Cpe/ibl M YeloBeKa.

3. Pazpaborka HaydHBIX OCHOB [IPOTHO3HPOBAHHS W COCTABIIEHHS
KapT [POrHO3a M3MEHEHHA Ie0/IOrHYECKON cpejibl H paHOHHPOBAHHA TCPPH-
TOPHIL 110 YCJIOBHAM PallHOHAIBHOI'O OCBOEHHS.

4. Pazpadorka HHKEHEPHO-T€OIOMHYECKUX OCHOB JIMTOMOHUTOPHHTA —
JUIHTENBHOH CHCTEMBI KOMILIEKCHLIX HAOJIOIEHHH 33 COCTOSHHEM, H3MeHe-
HUEM B IIPOCTPAHCTBE H BPEMEHH I'€0JOIHUYECKOH Cpelbl M COCTABJIEHHEM
IIPOTrHO30B.

11.2. CTpyKTYpa UHXEHEepHOW reonoruu

CoBpeMeHHAasi HHKEHePHAs I'e0JIOr U

1. Huocenepnas nempocpagusn (epynmoeedenue) H3ydaer n00ble
TOPHBIE [OPOJBI U [10YBBI KAK MHOTOKOMIIOHEHTHBIE IUHAMHUYECKHE CHUCTEe-
MBI, H3MEHSIOIIHECHd B CBA3ZH C MHIKEHEPHO-IE0JIOrHYECKOH JIeiaTe/bHOCThIO
yesloBeKka. I'pyHTOBeAeHHE H3y4aeT 0B IOpHBIE MOPOJbl W IOYBBI KaK
MHOTOKOMIIOHEHTHBIE CHCTEMBI: MHHepalbHas JacTHLa + OuoTa (opraHuue-
CKOE BeLLEeCcTBO) + BOJA + rasel + MUKPOOpPraHuimel. B rpyHroBeseHuu ro-
POABI M3YYAKOTCA OT MHKPOUYACTHIIBI 10 Maccuea. M3yuaroT ycnosus 3anera-
HUsl [IOPOJI B MACCHBE, COCTaB, COCTONHHE, CBOHCTBA nopoj. Bee 1o u3yua-
eTcs IPHMEHHTEIbHO K Bolpocam crpourtenbersa. Hccnemyior cpoiicrsa
TOPHBIX [IOPOJ1, ONpejielsiolue HX oseieHne B cepe BO3ICHCTBUS HHMkKE-
HepHBIX padoT U coopy:keHH. B Teopernueckom ruiaHe riasHas npodiema —
M3YYEHHE [PUPO/BI CBOICTE TOPHBIX IOPOJ, 3HAHHE KOTOPOH COCTABISiET
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HAY4IHYH 0a3y U1 HX [POrHO3UPOBAHHS M YIIPABIEHUS THMH CBOHCTBAMH.
JrToT pa3jen uHxeHepHOH reonoruu ceszad ¢ uMmeHamu H.M. Tlpoxoposa,
[T.A. 3amsatuunckoro, H.H. MUBanora, M.M. ®unarosa, B.B. Oxoruna u ap.

2. Huoncenepnas ceonocus MACCUG08 20PHLIX NOPOO W3Yy4aeT TONLIM
I'OPHBIX 11OPOJ KaK Cpely [IPOH3BO/ICTBA HHKEHEPHLIX padoT U pazMelleHHs
coopyxeHuil. B TeoperudeckoM IUlaHe OHa pellaeT 3aJauyHd WHHKEHEPHO-
r'eoI0rHIecKoi THITH3alUK U OLIEHKH CBOMCTB MaccHBOB ropHsix nopos. Co-
3J1aTeNIeM LIKOJIbl HHAKEHEPHOH Ie0I0THH MACCHBOB I'OPHBIX [OPO/1 ABIACTCH
I1L.H. llantoKkoB.

3. Humncenepnasn zeoounamuxa O0bEKTOM HHKEHEPHOI I'e0IMHAMUKH
SB/ISIOTCS Te00IHUYECKHE H HHIKEHEPHO-Te0II0IHUECKHE IIPOLECChl U sIBIIE-
HUs, B KOTOPBIX NPOSBISETCH JIHHAMUKA Ie0I0TMUeCcKOil Cpe/ibl.

[Ipeamerom HHKEHEPHOH Ie0JIMHAMUKH ABIAKOTCA 3HAHHA O 3aKOHAX M
3AKOHOMEPHOCTAX BOSHUKHOBEHHS MPHPOAHBLIX H TEXHOI'€HHBIX Ieo/loruye-
CKHMX [IPOLECCOB M HBIIEHHH B pe3yibTare B3auMOJCHCTBUA I'€0JIOIHYECKON
cpelabl ¢ APYIHMH cpeiaMH WM (DYHKUHOHUPOBAHHS TOJIBKO BHYTPEHHHX
(hakropoB caMoil reoIOrHYECcKOil cpe/ibl.

4. llpenmer pecuonanshoti UHNCEHEPHOU 2€0102UH COCTABINET YCTAHOB-
JIEHHE WHKEHEPHO-TeO/IOIHYECKHX YCIOBHH BO3BEICHHA W IKCIUIVATALMK pas-
JIMYHBIX COOPYKEHHUIT B reosioruuecku 000co0neHHEIX 00nacTsx (pernoHax).

5. Topnonpombiuwinennasi WHKEHEpPHass T'eOJIOrHs pellaeT BONPOCH]
HHIKEHEPHO-Te0I0MHYeCKOro obecrnedeHus Npu CTPOUTENLCTBE W IKCIUTyaTa-
LMK FOPHOA00BIBAKMIHX IPEIPUITHIL.

Hayunple 3adauu uHMCeHEPHOR 2e0102uN OLPEJIENATCH 3aK0OHAMU
B3aHMOJIEHCTBHA YellOBEKA M I'EOJIOTHYECKOH CPelbl.

Hpuxnaonste 3a0auu UHNCEHEPHOU 2€071021UH CBA3AHBL CO CTPOHUTENb-
CTBOM JHOOBIX MHIKEHEPHBIX COOPYMEHMH Ha Ie0/IorHYecKOM OCHOBAHWH
(onpefensT IUIAHHPOBAHHE, pa3MellleHHe CTPOMTeNbCTBa, BhIOOpP Mecra
PacIOIOKEHNUA COOPYKEHHSA, YCIIOBHA CTPOHTENLCTBA W 3IKCILIyaTaluK co-
OPYKEHHI).

KoHTponkHkle Bonpockl k pasgeny 11
Oco0eHHOCTH H3YUEHHS FE010rHYeCKOH CPe/ibl HHKEHEPOM-I'e0I0I0M.
2. Koraa Hauanock pasBHTHE WHIKEHEPHOMH I'eO/IOrHH KAaK HAYKH, U ¢ 4eM

3T0 OBLIO CBA3aHO?
3. [Ilpeamer uzyuyeHHs peruoHaNbLHON HHIKEHEPHOH reolIoru.

[a—
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Tema 12. OcHOBHbIE MeTOAbI M BUAbLI MHKEHEPHO-
reonorM4yeckux uccnegoBaHum

B uHKeHepHOH reoIoruy NPUMEHSIFOT ClIe/IYIOLLME OCHOBHbIE BH/1b! paboT:
12.1. UHxeHepHO-reonoruyeckas peKorHoCLUMpPoBKa

HuxeHepHo-reosiornieckas pPeKOrHOCHMPOBKA 3TO KOMIUleke padot
(MeTon0B nonydeHus HHQOpPMALHH) C UelbK) OLEHKM KadecTsBa paHee
HAKOILIEeHHOH HH(OPMALMKY 0 KAKOH-TO TEPPHTOPHH, ¢ LENbK) YTOUYHEHHS
OTJIe/IBHBIX BOIPOCOB, cocTasieHus palouell IHIOTE3sl O WHIKEHEPHO-
re0IOrHYECKHX YCIOBHAX TEPPHTOPHH.

BuINo/HAKTCS ClEAYOIHE BH/IBI H METO/IbI padoT:

Coop u 0b00uieHe paHee [10JIYUEHHOIO MaTepHana.

Hewmdpuposanne AK (oromarepuanos.

Oobner, o0dbe3 TEPPHTOPHN.

Huorja Hebonbiwoii odbeM Dyposbix pador.

[Inowanusle reodgusnyeckue padorsl.

30HIHpOBAHHE.

HuxenepHo-reonornyeckas peKOrHOCUMPOBKA BBINOJIHAETCH, 4alle
BCErQ, Hi [IEPBBIX 3TANax UCCIIe10BAHHI.

= e i

12.2. UHXeHepHO-reonoruvyeckas cbemka

HuseHepHo-reosornyeckas ChbeMKa 3T0 KOMIUIEKC METOA0B (I10/1eBble,
KaMepalibHble, J1adopaTopHeie) Ui NOMCKOB, BbiDOpa Haubonee Onaronpu-
ATHBIX ECTeCTBEHHBIX YCIOBUH /s [UIAHHPOBAHHS pa3MELIeHHs OTpaciei
HAPOAHOI0 XO3fAHCTBA, PErHOHAIBHBIX MEPONPHATHH 10 3allUTe, OXpaHe
OKPYHKAKLIECH Cpe/ibl.

3ajauu, pelaeMsle HHKEHEPHO-T'eOI0IHYECKONH CheMKOIH:

. H3ayuenue Bcex (paKTOPOB WHIKEHEPHO-I'€OJIOIHYECKHX YCIIOBHWIl, BiMi-

FOLUX HA IJIAHUPOBAHHE M IPOEKTUPOBAHUE CTPONUTEIBCTBRA.

2. VYcraHoBlieHHE — B3aMMOCB3H  Mexay  (DaKTopaMH  HH3KEHEpHO-
reo/IorHueckuX YCIoBHH.
3. BbisgBleHHE 3aKOHOMEPHOCTEH IPOCTPAHCTBEHHONH M BPEMEHHOH H3-

MEHUYMBOCTH (PAKTOPOB HHMKEHEPHO-I'€OI0rHUECKHX YCIIOBHIL.

4. Beigpienue B3aUMOICHCTBUS [PHUPOJHBIX (PAKTOPOB € CYIIECTBYHOIIH-

MH Ha TEPPHTOPHH COOPYKEHHIMH.

5. CocrasieHue NNPOrHO3a HIMEHEHHS HHKEHEPHO-I'e0I0IHIeCKHX YCIlo-

BHH, KAK B €CTECTBEHHOM XO/€ PA3SBHTHSA, TAK W I10] BIMSHHUEM HHMKE-

HEPHOH JesTelIbHOCTH Ye/I0BeKa.
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MH}I{EHEPHO-I'BDJ]DI'H'-IECI{EIH ChEMEKA BbINOIHACTCH B Pas3/IMYHBIX Mac-
LIJ'l'ﬂﬁElK, KOTOpPLIC 3aBUCAT OT TakKHX q331€’1’ﬂp013, KaK CTENEHb M3Y4YCHHOCTH
TEPPHTOPHUH, 3Tall U HeIb HCCICIN0BaAHHA, BHI CTPOMTCIIBCTBA, KATCTOpPHH
CIIOMHOCTH HHACHEPHO-TEOIOIHYECKHX }-’CJIGBHﬁ TEPPHTOPHH.

Tabnuua 14
Knaccudukauus HHKEHEPHO-I'€0I0rHYECKHX ChEMOK 110 MaciuTadam

Bun cuemin Knaccudmkauna
no BCETHHI'EO no bonpapuky
Menkomacmrabnasn 1:500 000 1 Menbue
CpeanemacmrabHas 1:2000000, 1:25 D00 1100 000, 1:50 000
Kpynuomacimrabnas 1:10 000 n xpynuee 1:25 000 u kpynHee

Beigensaror TpH  KaTteropMM  CIOKHOCTH  XapakTepa HHKEHEPHO-
reoJI0rHYeCKHX YCIIOBHI, OT KOTOPBIX 3aBUCAT YC/IOBHA IIPOBEICHHS HCCIIe-
JOBAHUH, YCTOHYHBOCTE COOPYKEHHH, XapaKTep BO3MOKHBIX €00 HUYECKHX
IPOLIECCOB.

Kareropuu cioxHOCTH:

[IpocThie HHKEHEPHO-TEOIOIHYECKHE YCIIOBHSL.

2. VHmKeHepHO-TeoIOrHUeCKHE YCIIOBHSA CPEJIHEH CII0KHOCTH.
3. CHOXHbIE MHKEHEPHO-T€0IOrHYECKHE YCIIOBHS.

[Ipocmute undicenepno-ceonocuveckue yeioeus. CpPaBHHTENBHO OHO-
PO/JHBII reoslorHueckuii paspes, NpocTbie YCJIOBHA 3aleraHus, ciadopacuiie-
HEHHBIH penbed), cnadas 00BOJHEHHOCTE [OPOJL, FEOIOIHYECKHE [IPOLIECCHI,
KOTOPBIE MOT'YT BIHATH HAa YCTOHUYMBOCTH COOPYKEHWH OTCYTCTBYIOT, HET
cadbIX H cneuUYHBIX IPYHTOB.

Crodichble undcenepro-ceonocuieckue veaosus. CHoKHBIH reojoruye-
CKHI paspes, B KOTOPOM 4acTo NepecIanBatTes MOpo/ibl Ppa3HOro cocTasa, ¢
pPa3HbIM 3aJIeraHUEeM, CIIOXKHAS TEKTOHHKA, HECKOIBKO reoMop(onorHieckHx
TUIIOB penbeda, CUIBHO paculieHeHHbIH peibed), HANoOpHLIE MO/3eMHbIE BO-
Jbl, Pa3BHTHE Te0/IONHYECKMX IMPOLECcCOB, KOTOPLIE BAHAIOT HA YCTOHYH-
BOCTb COOPYKEHHH, paHOHBI C pa3BHTHEM MHOIOJIETHEMEP3JIBIX ITOPO/L.

Coemka macwraba 1:200 000 — zocyoapemeennas. BoinonHsercs Ha
BCH) TEPPHTOPHIO I'OCYJAPCTBA, B KOMILIEKCE € I'€0JIOIMYECKOi H I'HIporeo-
JIOTHYECKOH CBEMKOH. BBINONHAETCS JI8 PELIEHHs BOIPOCOB OTpaciei
HAPOJHOIO X03silcTBa, s pa3paboTKM PerHOHAIIBHBIX MEpONPHATHIL 110
OXpaHe OKpyMkKawllei cpeibl, Ui H3YUYEHHA 3aKOHOMEPHOCTel pasBHTHA
(hakTopoB K yCIOBHIL

CoeMku apyrux macitabos — cneyuaibhbie. Beinondsiores s Beido-
Pa KOHKPETHBIX YYaCTKOB Pa3MELIEHHs CTPOUTE/IbCTBA M PEIIEHHS POEKTH-
POBOYHBIX 3aJ1a4.

[a—y
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MeTojb! BEIDUPAKOTCS B 3aBUCMMOCTH 0T MaciuTada chbeMKH M YCIIOBUIA
TEPPUTOPHH.

[Nocynapersennas cheMKa BKIKOUYaeT B cedsl: HA3eMHbIE H adpOBH3YAlb-
Hble MapupyTsl, Aewndpuposanue GoTocHUMKOB, OypoBbie padoThl, J1aH1-
wadTHO-HAeHTHGHKAHOHHEIE paboThl, 30HAMpOBAHME, HcKUMeTpH. Bee
3TO BBICOKOIPOU3BOJAHTEIBLHBIE METO/Ibl, MO3BOAKOIIHE H3yuaTh OOJbIINHE
TEPPUTOPUH, HEOPOT'HE, HO He Jarouiue HH(OPMaLIMK BRICOKOI'D KayecTsa.

IIpn nposejieHuy creUHaNbHONH CHEMKH IIPUMEHSIOTCH T€ JKe METO/b,
4TO M IPH IOCYJapCTBEHHOH ChEMKE M JIONOJHHTEILHO: IPecCHOMETPHS,
H3yUeHHE CONPOTHUBIEHUS CPe3y, PAJMOAKTHBHBLIE METO/bI, LITAMIIOOMLITHIL,
nadopaTopHble M KaMepalibHble paboTsl.

locypapersenHas cbeMKa, 0COOEHHO B 3aKPLITBIX paiioHax, BBIIOIHS-
€TCsl METOI0M KJIKUERBIX YYACTKOB: HA TEPPHTOPHH BLEIOHPAIOTCH HECKOIIBKO
HeDONBIIMX, THIIMYHBIX [0 YCIOBHAM YUYaCTKOB HA KOTOPBIX ChEMKA BBIIOII-
HieTcs B Dollee KpynHoM maciurade, a 3areM rnojydyeHHas wH(Gopmaus Kc-
TPAINOIHPYETCH HA TEPPUTOPHH CO CXOAHBIMH C 3THM YYaCTKOM YC/IOBHAMH.

Bee cheMKH BLIOMHAKTCS HA ONPeJe/IeHHYI0 IIyOHHY, KoTopas orpa-
HHYHBAETCH lIpeanonaraemoil cepoil B3auMoueHCTBHS COOPYHEHHS C Teo-
JIOTHYECKOH ¢cpeion.

C'beMKa BBINOJIHASTCH B TP JTara.

Otan 1. [logroroBUTellbHEIH.

Oran 2. [loneroii.

Oran 3. KamepaibHblii.

[loaroroBurenbHelil d1an — cdop MaTepUalIoB 110 paHee [POBEJIeHHbIM
pabdoraM. YroOwl cocraBurh  pabouyr)  THIOTE3Y O HHMKEHEPHO-
I'e0JI0rHUeCcKHX YCJIOBHSX OLpelenstoT o0beM, MeToAsl, BU/Ll pador, oboc-
HOBBIBAKYT MECTA PACHONOMKEHHI CKBAXKHUH, X KOIIHYECTBO, IIMyOHHY U T. 1.
Hewndpupyror a3podoTOKOCMOCHUMKH, COCTABISIIOT [IPOEKT.

[Tonesoii aTan — BINOIHAKT BCe HAMEUYEHHbIe padoThl.

KamepanbHblii 3tan — naboparophsie padorel, aHanus, o0padoTka jaH-
HBIX, COCTABIIEHHE OTUETA U WHKEHEPHO-T'COJIOIHUECKHX KapT.

HHKeHepHO-Teonornyeckas cheMKa BBINOJIHsAeTes Ui BeiDopa Onaro-
NPHATHBIX YYACTKOB (TEPPUTOPHI) B IPHPOIHOM OTHOLLIEHHH.

12.3. MHKeHepHO-reonoruyeckasn passegka

HusxenepHo-reosornueckas pa3seika — KOMIUIEKCHBIH METO/I [TOJIY4EHHHA
HH(QOPMALHH 00 HHKEHEPHO-TeONOrHYEeCKHX YCIOBHAX HekoTopoil odiactu
nurocepel nyTEM IPOBENEHHUS TI'OPHO-OYPOBBIX, OIBITHBIX WHIKEHEPHO-
reOJIOrHIeCKHX ¥ T'HJIPOTE0IOrHYecKux pador, HHKEHEPHO-IeOIOIHUECKOro
onpodoBaHMs U 1ADOPATOPHLIX PadoT, TOKYMEHTALMH CTPOHTENLHBIX BbIEMOK
H PEKUMHBIX HHKEHEPHO-Te0I0IHUeCKUX HAbI01eHH .
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B ortnHune 0T MHKEHEPHO-IeoIOrHYecKoil ChbeMKH B COCTAB Pa3BeIKH

HE BXOJAT HA3eMHbIE H a’pOBU3yallbHbIe HAOMHOASHHS, JemnpupoBaHie

AK®OM. HuxkeHepHO-reonorndeckas passe/ka B 3aBUCHMOCTH OT e¢ LIe/IeBO-

ro Ha3HAYEHHA MPEIONpele/aeMoro TanoM X031HCTBEHHOH JIeATeIbHOCTH

(cTazuu NPOEKTHPOBAHUS), PA3ACIACTCH HA [IPeBaAPUTEIbHYO, 1eTallbHYIO U
OlIEPATHBHYHO.

Tabmuua 15

BH bl HHAKEHEPHO-TEOIIOTHYECKOH pa3Be/IKH M UX HAZHAYCHHE

Huxenepuo- Oran
re0I0rHyecKas X03AHCTBCHHOI Lenesoe nasnauenue
pasBexa JACATEIEHOCTH

[Toryuenne nr. undopmaunn, seobxo-
JMMOH [ KOMIIOHOBKH COOPYKCHHII Ha
CTPOMTEABHOH TUIONIA/IKE, TPOBEICHHSA
NpeABapHTEILHEIX PACUETOR OCHOBAHMIL;
BLIDOpa THIOB dyyHIaMEHTOR; pazpabor-
KH MPOCKTA 3AIHTHEIX MEPOTPHATHA

[Ipeapapurensuas Cramna npoekTa

[Tonyuenne nudopmaumy, neobxonumoi
Cranus paGoueit JU1 OKOHYATENLHEIX PACHETOR OCHOBAHHH
JIOKYMEHTALIHH 3IAHHI 1 COOPYKCHHIL; paspaboTKH mpo-
CKTa MPOH3BO/ICTBA CTPOHTENLHLIX padoT

Jetanenas

[Tonyuenne u. r. undopmaimu, Heod-
XOIHMOH 114 KOPPEKTHPOBKH MPOCK-
TOB 31aHHI H COOPYKCHHI; YTOUHEHNS
MPOEKTA MPOH3BO/ICTBA CTPOHTEIBHBIX
paoT: KoHTpons 3a coOmoJeHHEM

Oneparupnas CTpoHTENnLECTBO

MPOCKTA B YACTH 3CMIIAHLIX paﬁm

[Ipedeapumenbryio HHKEHEPHO-IE€OIOIHUECKYIO Pa3BeKy [POBOIAT B
npejenax rpaHuil BoIOPaHHON /1 CTPOUTENBCTBA TUIOAAKH. [ 1aBHas Lenb
3AK/II0YAETCA B KOMIIOHOBKE COOPYHKEHHH Ha I10L1aJIKe, BKIKYAIOLIER 1po-
Be/IeHHE lIpe/iBapHTE/IbHLIX pacuyeroB HX ocHoBaHuil. ClepoBaTellbHO, NPO-
EKTHPOBLIMK 10/ukeH o0najars HH(QOpMaLKHed o I'eoJOrHueckoM paspese,
cBOliCcTBaX IpyHTOB, NojoxkeHHH YI'B u ux cocrase npaktnyecku B 11000M
MECTE IIOLIAIKH TIPEIOIAraeMoro CTpoOUTENbCTBA.

Orcrona BelTeKaroT TpeboBaHUs K pasMelleHuto padbor. OHH JH0JKHBI
O0Jlee WM MEHEee PaBHOMEPHO OXBATHTH BCH) CTPOUTENBHYH) IUIOLIAJKY, C
TeM, 4TOObl B Cllydae HeoOXOQHMOCTH MOMHO OBUIO NOIYYUTh Ie0Ioruye-
CKMil pa3zpes no modoMy BEIOPAHHOMY HAIPABIEHHIO, CO CBOHCTBAMM I'PYH-
TOB, noNtokeHueM ¥Y1'B u qpyrumu cee/leHUsAMH, HYKHBIMH JUIA COCTaBIIEHHA
PACUYETHOMN CXEMBI H [IPEABAPHTENBHLIX PACUETOB OCHOBAHHII.
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Huxenepro-reonorndeckas paspejka BKJIOYaeT B ceds [pOBeICHHE
ryjporeosornyecknx padotr. Llens pabor coCTOMT B NOJYYEHHH JIAHHBIX O
FHAPOTe0IOrHYECKHX YCIOBHAX CTPOHTENBHOH IUIOMIAKH, HYKHBIX /14 pas-
pabOTKH HX NPOrHO3a NPH CTPOMTENLCTBE M HKCIUIYyATAlUMM COOPYKEHHI,
BO3MOKHOI0 MOJTOILUIEHHA TEPPUTOPHH, 3AIPA3HEHHA U H3IMEHEHHUS XHMHYE-
CKOr'0 COCTaBa MOJ3eMHBLIX BOJ. B Xoje rujporeo/oriuecKkux Uecie0BaHuii
ycraHasiuBawT nojokeHe YI'B B ropHsix BelpaDoTKaxX M CKBaAMMHAX, OT-
OHparoT okl BO/LL ¢ LENbI ONPEIEICHUA XHMHYECKOI'0 COCTaBa U arpec-
CHBHOCTH, OIpeJe/IeHUs BOJONPOBOIHMOCTH, MPOH3BOJAT OJHHOYHBIE OT-
KaUKH M3 CKBKHH W HAIMBBI B IIyp(bl, BeayT HAOIIAEHHS 33 PEXKUMOM
YI'B n xumuueckum cocragoM. Ecinn obHapyxkensl npossinenus 1T, To B
M3YYEHHE [POLIECCa BKIIOYAKDT OPraHU3alHI0 HADIHAEHHI 33 €ro PesKUMOM.

Hemansnuyio HHKEHEPHO-TEOJIOTHYECKYHO PA3BeIKY [IPOBOJIAT B IIpe/ienax
npeanoaaraeMoil cdepsl B3auMoaeHcTBUS Me0JI0rHYECKO cpefibl ¢ coopye-
HueM, Ha cragud P/l [pannuer npeanonaraemoii cepsl B3auMoeiicTeus u
IPaHHIlbl BXOJIAIIHX B HEE 30H BRUIEISOT 10 Havyala JeTalbHOH pa3sBe/IKy, Ha
OCHOBaHHH I'€0JIOMHYECKOi HHPOPMALUK 1 TEXHHYECKHUX JIAHHBIX O COOpYHkE-
HHH H YCIIOBHAX ero pabotel. JletanbHas HHKEHEPHO-TeoI0rHYecKas passell-
Ka BKIKOYaeT B cebs ropHele ¥ OypoBble padoThl, NOJEBbIE ONpeIeIeHH
MPOYHOCTHBIX H Je()OPMALHOHHBIX CBOICTB I'PYHTOB (CABHMIH, oOpylleHHe,
[PECCHOMETPHIO, LUTAMITOONBITEL W T. [I.), HHAKEHEPHO-I'EOJOrHUECKOe OIpo-
Oosanue, rujporeosnorudeckne padborsl. [lepeuncinenssie padoThl BBINOIHA-
HOTCH TOJIBKO BHYTPH IPaHHLl npeanojiaraeMoil cepbl B3aUMOASHCTBHA CO-
opyxenus, [Tokazarean CBONHCTB IPYHTOB [OJIVUAKYT 110JEBBIMH MM J1abopa-
TOPHBIMH METOJaMH, NpeArnoIaraiumMu oTdop 00pa3suoB I'PyHTa ¢ HEHapy-
IIEHHOH CTPYKTYPOH W BIAKHOCTBIO B Xoje onpodosanus. B xone nansueii-
lIei WHKEHEPHO-I'e0IornYeckoil passeiku ey Hadbmoaenus 3a YI'B, ordu-
patoT 1podkl BO/BL U1 OLPE/Ie/IeHHsl XHMHYECKOrO COCTaBa H arpecCHBHOCTH,
a B CJIOZKHBIX YCIIOBUSX [POBOJIAT ONBITHBIE MHAPOre0I0rHYeckue padoTsl.

Onepamuenyio HHAKEHEPHO-IEOIOIHUECKYI0 pa3BeJKy NPOBOAT B IPO-
liecce CTPOUTENLCTBA OTBETCTBEHHBIX COOPYKEHHH, COOpPYXKEeHHH I-T0 Knac-
¢a M YHUKIbHBIX. Ee LeH 3akio4arTes B IoIyYeHHH HH(popMatuy o (ak-
THYECKHX CBOHCTBAX Te0JIONHYECKOH cpe/lbl H HHKEHEPHO-Ie0IOrHUYeCKHX
IpoLeccax, pa3sBHBAIOMIMXCA B Nepuoj (GOopMHpOBaHHA chepbl B3aHUMOJEH-
CTBUA [10J] BIMAHUEM CTPOMTENIbHLIX padoT; nposeieHHH HabIOAeHHH 3a
POH3BOACTBOM CTPOHTENLHBIX padoT. Brawdaer B cebd: JoKyMeHTaLMIO
CTPOMTEIbHBIX BHIEMOK, PEKHUMHbBIE HAOIIONEHUS 3a CBOHCTBAMHU reosioruye-
CKOH Ccpe/ibl — KOMIIOHEHTAMH HHKEHEPHO-Ie0JIONHYeCKHX YCIIOBUI (3a HH-
HKEHEPHO-TEOJIONHYECKHMH [IPOLEeCccaMi); HHAKEHEPHO-T€0I0IHYECKoe OIpo-
OoBaHHe HaOIOAEHHE (M KOHTPOIIB) 3a NPOH3BOJACTBOM CTPOHTENIBHBIX pa-
00T, B TOM 4YHC/IE ONBITHO-CTPOHTENbHBIX. PaboThl cocpeoTauHBaOT B 1pe-
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Jenax passuBaromieics cdepsl B3auMoAeiicTBIS NeOJIONHYeCKOi cpejibl ¢ co-
OPYHKEHHUEM, B CTPOMTENBHBIX KOTIOBAHAX, MOJA3EMHBLIX BbipadoTkax. Bax-
HeHIIeH COCTABHOH 4acTbi) ONEpPAaTUBHOH HHIKEHEPHO-IeOJIOrHYecKOH pas-
BE/KH ABIISHOTCH PEKHMHbBIE HHKEHEPHO-Te0JI0IHYeCKue HaD I 1eHHs.

12.4. PeXXuMHbIe WHXeHepHO-reonornyeckue MccnegqoBaHuA

DTO KOMIUIEKC METOA0B, KOTOPLIH I[POBOAMTCH € LENbI) MOIYYEHHS
HHIKEHEPHO-reos1ornueckoil nHopmauuyu o0 HIMEHEHHH COCTOSHHA I'e0llo-
rH4yeckoii cpeibl Bo BpemeHH. s pa3padoTku, KOPPeKTHPOBKH HPOrHO30B.
Buibl pesUMHBIX HADJIKO e HHIL:

Habmoienns 3a pasBUTHEM COBPEMEHHBIX I'E0JIOIHYECKHX [IPOLIECCOB.
2.  HaOnwopeHus 3a M3MEHEHHEM COCTOSHHS MOPO/ (HANPAKEHHOI'O, TEM-
IEPATYPHOID, BIAMKHOCTHOID).

Habmonenus 3a ocagkaMu 1 aedopMatMsamMi COOPY KeHHIL.

4.  HaOmoneHus 3a pesmuMOM M0 3eMHBIX BOJIL.

.

Lt

12.5. UHxeHepHo-reonoruyeckoe onpoboBaHue

HusenepHo-reonoruueckoe onpodoBaHHe MOMKET ObITh COCTABHOIN 4a-
CThIO BCEX BhILIEINEPEUHCIIEHHBIX KOMILIEKCOB.

Onpobopanue — KoMILIeKe padoT, KOTOPLII BhINONIHAETCS I8 H3YYEHHH
COCTABA, COCTOSHHUH W (PH3NYECKUX CBOMCTE I'OPHBIX [1OPOJ, 3aKOHOMEPHO-
cTell UX M3MEHEHHMIl B NPOCTPAHCTBE M BPEMEHH, KAK B PE3yJIbTATE ecTe-
CTBEHHOI'0 X0/1a PA3BUTHH I'eOJIONHYECKOH Cpellbl, Tak W NPH HUHKEHEepHOH
AesATelIbHOCTH Yell0BeKa.

OnpoboBanue BKIKOUAET B ceds:

. OnpeneneHne cHCTEMBI TPOCTPAHCTBEHHOIO W BPEMEHHOIO pa3Melie-
HUst (ToukH) oTOopa oOpasLoB U IPOBEJASHHs ONBITHBIX pador, onpeie-
nenne CITMUH®DA, ee oObema u napaMeTpos.

2. Ordop, ynakoBka, TPaHCIOPTHPOBKA U XpaHeHue oOpasuos no ['OCT
120.71-84.

3. JlabopartopHbie U MOJIEBEIE ONPEIEIEHI COCTABA, COCTOAHHS H CBOHCTB
IPYHTOB.

4.  OOpadoTka pe3yibTATOB UCCIIENOBAHMI M MOJYyUEHHE [10Ka3aTesei co-
CTABA, COCTOSHUS U CBOHCTE [TOPOJL.

12.6. MeToAb! noneBbIX HH¥XeHepHoO-reonorH4YeCKMX nccnenoeaH WA

Ilonesrie METOALl OCHOBAdHBI Ha HIYUCHHH {IJLI'EHI{U-M'EKEIHH'-I'ECKHX
CBOHCTB I'PYHTOB B YCIOBHAX HX SCTCCTBCHHOIO 3allCTaHHA. IIPHMBHEHHE
NMONEBbLIX METOJA0B HCCHEIOBAHUA MPYHTOB MOBLIMACT HAJACHHOCTh BbIIENC-
HUA HHMKECHEPHO-TEOMOrHYeCKHX JJIEMEHTOB, YCTaHOBIICHHA HX (]]l»l?:l’]l(ﬂ-
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MEeXaHWYECKHX XapakTepHUCTHK, COKpalllaeT BPEeMs W 3aTpaThl HA NPOBEIEHHE
H3bICKATENBCKUX PabOT M, B KOHEYHOM HUTOTe, YIELIEBIAET CTPOHTENLCTRO.

HITaMnoonbIThI. C}’LI.T.HGC'I‘b METOOa COCTOHT B MOIACITHPOBAHHH [dE-
(hopMaLHK I'PYHTA B 1OJIEBLIX YCIOBUAX 110/1 HAIPY3KAMH, KOTOPLIE COOTBET-
CTBYHOT Harpyskam o1 IpejronaraeMoro coopyxenud. Mecneposanus npo-
BOAT B IIypdax i CKBAKHUHAX C [IOMOILEBIO CIIELHANBHEIX [ITAMIIOB, HATPY3-
Ka Ha KOTOPbIE MOJAETCH CTYIIEHIMU.

=

-

lF

Puc. 20. Budst ucnvimanuit: @ — W0CKUM wimamnom 6 wypghe wiu ovore;
6 — NAGCKUM WmMamnom 6 3atoe OVPoeoll CKEANCUHb, & — GUHMOGHIM WIMAMIOM
HUCe 3aD0A DYVPOBOLL CKEANCUNbBI, 2 — GUHMOGHIM WIMAMHOM 6 MACCURE

Ilox Bo3aeHCTBHEM IITAMIA 3a CUET YMEHBIIEHHSA MOPUCTOCTH TPYHT
HAYHHACT YIUIOTHATLCH, [PH JIOCTHMKEHHH IMpeJelbHbIX HArpy30K I'PYHT
HaUHHAET PaspyllaThCs.,

ITo pesyabrataM HcnbITaHHA CTPOAT TpadUK 3aBHCHMOCTH OCAIKH
IITaMIIa OT HAIPy3KH, [10 KOTOPOMY ONpEIeseTcss OCHOBHAA XapaKTepHCTH-
Ka CHRMUMAEMOCTH IPYHTA — MOJLYIL 00wIe jgedopMaiui.

Pofessy) Fa  BMRafreckw?)
N d P

So

Sa

S, mm

Puc. 21. I'paghux 3asucumocmu ocadku wmamna om nazpyvsxu. 1 — aunetinas
vacme epathura; 2 — ocpedusiowas npamas

3ajauu, peraeMele ITAMIIOONBITAMU:

Onpenenenne moayis aedopmanuu E.

2. OueHka npocaj04YHOCTH JIECCOBLIX IPYHTOB NPH 3aMAYMBAHUH H OIpe-
JelieHue 1oKasareiei npocajlouHoCTH.

[a—
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3. OueHka 0CcaJIKH MEP3IBIX IPYHTOB [IPY OTTAHBAHHH.
4. CpaBHHTEIBHOE W3YUYEHHE CHHMAHUA IPYHTOB HAa PA3HBIX YyUaCTKaX.

HenocraTkoM 3Toro Meroja sBisieTes ero TpyA0eMKocTb, 00JbIIoe Ko-
JIHYECTBO BPEMEHH, 3aTPauMBaEeMOe Ha ero IpoBeaeHHe.

Ilpeccuomerpus. [Iposoaurcs BepTUKAIBHOE YIUIOTHEHHE IPYHTOB B
CTEHKaX CKBaKHMH. B CKBaMMHY Ha HYKHYH [NIYOHHY OIYCKAKT Kamepy H
YIUIOTHAKT CTEHKH CKBAMKWUHBI [10]] Pa3HBIMH HArpys3kamu, (pUKCHPYHOT W3-
MEHEHHE pajiHyca KaMepbl HIIH CKBaKHHBI.

= =
b o
| B
e
B o
Pl
1o o
| i
-
¢ E]

Puc. 22. Henvimanua 2pyuma npeccuomempamii 0 — paouaibHeiM RPeccuoMempom;
€ — MHACTMAHLM AReCCHOMEMPOM 6 CMEHRE CREAMCHNBL MO — TORACTTHBIM RpeccHoMempoM
Hiice 2abos f-}_'l."i"?ﬂt?{'iil{- CKEAMCUHBL 3 — Q0ORACHTHBIN NPECCHOMEMPOM 6 MACCUHEE

Puc. 23. [Ipeccuomemp

DTOT MEeTo/l NPUMEHSeTCs I8 HCCIEeN0BAHWS MACCHBOB CKAJIBHbLIX H
nonyckaleHelX nopo. [lo pesynbraram HenblTaHui cTposdT rpauk H3MeHe-
HUS pajiHyca KaMepbl B 3aBHCHMOCTH OT HAIPY30K U PACCUMTHIBAIOT MOJLY/b

aedopmarm.
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Pue. 24. Ipaghux usmenenusa paouyea kKamepsl é 3asUcuMOCchmu om Hazpyxu
Casur. B mypde (kotnoBane) ocTapisiioT IPYHT (LEIHK), YKIA/AbIBAIOT
wramil, 3akperuisior. [locie npuioxeHHs HOPMAJIbHOH HATPY3KH Cpe3 Mo-

HOJIMTA IPYHTa [NPOHCXOJHUT IJIABHBIM HIH CTYNEHYATHIM YBEIHYE€HHEM Ka-
CcaTelbHOH Harpys3KH.

WAL LR
TN A N

4
HIT T

Puc. 25. Cxema npubopa ora ucnsimanusa hynma na cosu: 1 — nenodsumxcras
oboiia; 2 — mo xce, nodeuxcrian; 3 — fuiasmpyionas nigcmuna ¢ 3voyanu

Henesrranus npoBoasaTcs Kak MPH €CTECTBEHHOH BIAXKHOCTH, TaK U C 3a-
maunBanueM. [lo pesyabraraM ucnbitanuii crpost rpapuk Kyinona (3asucu-
MOCTH CIBHIA OT HAIPY3KH) 10 KOTOPOMY ONPEIE/SFOT CUEIUIEHHE H YIoJl
BHYTPEHHEI 0 TPEHHA I'PYHTA.

a )
1, Ma ¢, Mna
- I KL
1Y%

- -

———— i —

6,266, =const__ | ]
Bom & & 6 ©
Pue. 26. Kpussie 2opuzonmaibiblx cMetyenul 1acmu odpasya npu pasiidisbix
FHAYEHUSAX HOPMATBHBIX HANPANCEHUL (@) U 2paghuk conpomueIenus cosuzy
obpaszya necyanozo 2pyvima (0)
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Puc. 27. I paghux conpomuenenus cosuzy obpasyos 2aunucmozo 2pyimad

Crarn4eckoe H JHHAMHYECKOe 30HIHPOBAHHE. B FPYHTBI HIIH TOP-
HBIE [TOPOALI 3aJABIIHBASTCH CTAJILHOH HAKOHEYHHK H JaMepdeTcd CONpoTHB-
JIEHHE NOpOoJALl BHEAPEHHKY HAKOHEYHHEKA.

Bennuuna COINPOTHBJICHHUA 1IOPOALlI 3dBHCHT OT MHHEPAJIOIHYCCKOI'O
COCTaBa, ILIOTHOCTH, BIIAXKHOCTH, qJH3l»il{0-h-IE!XEIHH'-IECKHK CBOHCTB. 3Has
FHAYCHHA COMNPOTHBICHHA, COOTBETCTBYHIIHE ONPEAC/IEHHbIM 3HAYCHHAM
XAPAKTEPHUCTHE, MOMKHO ONPENCIATs Ha 3HAYHTCILHBIX ITOMAMAN H obbemax
ITH XApPaKTEePUCTHEH.
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CoOTBETCTBHE CONPOTHBIICHHS XapakTePUCTHKAM OIpeAesioT OIbIT-
HBIM [Ty TEM.

HakoHEUHHKH [OTPYHKAKT B IPYHT ABYMA criocoOamu:
1) s3agaBiaMBaHHE MOCTOAHHO JIEHCTBYIOIIEH HATPY3KOH — 3TO CTaTHYECKOE

SOHOHPOBAHHE,
2) 3a0HMBKa MOJIOTOM — JUHAMUYECKOE 30HIHPOBAHHE.

[Ipu craTHuecKoM 30HJAHPOBAHHH ONPEIeNsitoT 0DIlee CONPOTHRICHHUE,
CONPOTHRIIEHHE 1101 KOHYCOM, VISIbHOE CONPOTHBICHHE TPEHHIO 10 OOKO-
BOI MOBEPXHOCTH.
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Pue. 29. I'paghur 3asucumocmu conpomusienus om 2avounsl nozpyxcenusn 3onoa

3a/1a4M CTATHYECKOr0 30HHPOBAHUS

1. [JeransHoe HelnpepbIBHOE PACYIEHEHHE I'e0I0MHUECKOI0 pa3pesa.

2. Hccneposanue M3MEHUHMBOCTH COCTABA W CBOWCTB I0POJ MO IIIy-
OMHE U NPOCTHPAHHID, YTO MOKHO HCIONB30BATh [UIs BhIJIGIIEHHSA HMHKEHED-
HO-T€0JIOMHYECKHUX IEMEHTOB (HHMCEHEPHO-2€0102UYECKUT ITeMEHM — 3TO
TeNo WK 00beM IPYHTA OIHOI'O BO3PACTA, I'€HE3HCA, HOMEHKIATYPHOID BH-
Ja, B Ipeleiiax KoToporo CBOHCTBA MEHSAKTCHA CIIYUAHHO (HE3aKOHOMEPHO)
HITH € TAKOIH 3aKOHOMEPHOCTBI), KOTOPOI MOKHO npeHedpeys).

3. Onpepgenenue nokazareneil GUINKO-MEXaHHUECKHX CBOHCTB MOpPOJ
(IIOTHOCTH, KOHCHCTEHIMK, MOAYNs odweil AedopMaliy, CUEIUIeHUs, YIiia
BHYTPEHHEr 0 TPEHHH ).

4. Onpepenenne riyOHHBI 3aJIeraHUsl KPOBJIH CKAJbHBIX H KPYITHOOO-
JIOMOUYHELX [IOPOJL.
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5. OmnpejeneHne BO3ZMOMKHOCTH M rIYOMHBI NOTPYKEHMsS CBal M HX
Hecylel crocoOHOCTH.

30HAUPOBAHUE NPHMEHAETCH TOJBLKO JUIS eCYAHO-TITIHHUCTBIX IPYHTOB,
COJIePKALMX [IPOLEHTHOE COJepiaHHe KPYIHBIX (pakuuil: npu crarude-
CKOM 30HJUPOBaHHHK 10 25 %, npu JHHAMHYECKOM 30H HpoBaHuu 10 40 %.
Craruueckoe 30HIHPOBAHKE NIPHUMEHSASTCS IPHUMEPHO 10 riyOuHbl 20 M, 1H-
HAMHYECKOE NPUMepHO 10 ryduHb! 40 M.
[Tocne nonydenus NaHHBIX CTPOAT rpaUK 3aBHCUMOCTH CONPOTHBIIEHUS OT
rIyOHHEL OIPYIKEHHS 30H/1A.

DileKTpopa3BeaKa.

3amaum: 1. Pacunenenue paspesa.

2.  Beissnenue apesHux Gopm pensbeda.

3. BbisBlieHHe TEKTOHHYECKHX CTPYKTYP, HHTPY3HBHBIX Tell, oclad-
JIEHHBIX 30H (TPElLIHHOBATHIX, BLIBETPEILIX), KapcTOBLIX (OPM, KPOBIH
CKaJIbHBIX [IOPO/I.

4. TlowckH nepcrieKTHBHBIX 3aM1acOB MO/3EMHBIX BOJI.

CeiicMopa3Beaka.

3a/1auM Te ke, UTO Y AeKTPOPa3BeAKH, 10I0MHHTENLHO:

1. HM3yyeHHe eCTECTBEHHOI'O HAIPIKEHHS NOPHBIX [OPOJ H FOPHOIO
JABIICHU.

2. M3yuenue ornoi3HeH, BbISBICHHUE I'PAHHIL OMOJI3HEBOTO Tea, (PUK-
CalHs MOBEPXHOCTH CKO/IbKEHHS,

Bcee reodmznueckie MeTo/1bl NPHMEHSOTCS, B OCHOBHOM, JUIS [IECYAHO-
IIHHUCTBIX T'PYHTOB Ha MEPBBIX CTAJAMAX WCCIENOBAHMI, KOIJa H3y4daercs
OolbLIAs I0MALL U HIET BhIOOP YyYACTKOB PasMELIeHHs CTPOHTENLCTRA.

JlocToHHCTBA reoU3HIECKHX METOI0B!

1.  Bo3MOXKHOCTb IPUMEHSTE 3TH METO/bI [IOBCHOLY.

2.  BO03MOXKHOCTH PACUICHATH IeOJIOIHYECKHIl pa3pes HelpepLIBHO Ha
3HAYWTENBHBIX [UIOMAIAX M 3HAYUTENILHOH r1yDiHe.

3. Belcokas TOYHOCTb H3MEPEHHIA.

4. bonblias 53KOHOMHS BO BPEMEHH M CPE/ICTBAX.

Henocrarky reoH3HueckHX METOL0B!

1. He Bcerja MOXKHO KOPPEKTHO HHTEPIPETHPORATE HH(pOpMALIMY, T. K.
(hpu3HUecKHe oIS CBA3AHBI HE ¢ OJIHHM NAPAMETPOM, a C HECKOIBKUMH.

2. He Bcerja no3sossitoT TOUHO PACWICHHTH pa3pes JAUCIEPCHBIX MOPOJL
Ha CJIOM HEMHOTI'O OT/IHYAKOLIHECS 110 CBOMCTBAM H COCTaBY.

3. CHOKHOCTE C [IPUMEHEHHEM 3THX MeTOJ0B B ropojax, T. K. MHOIO
Pas/HUHBIX MTOMEX.

["eodnznueckne MeTOAB PEKOMEHIYIOT [IPUMEHATE B KOMILIEKCE C ApPY-
I'HMH METO/1aMH.
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KoHTponkHkle Bonpockl k pasgeny 12

1. Ki'll( Ullpe,.'J.E.'lH'l'b I{El'l'El'DI}HfD CJIOMHOCTH HH}KEHEPHU-IEBJ[D['H'-IECKHK
YCIOBMIA?

2. Llf':.'\-'l OTITHYAKTCH I'GC}-’,‘J.EII)C']‘BEHHE’[H H ClleuMa/IkHadA C'bt':MKH?

3. Hazosure tensb ornepaTHBHON pa3Be/KH.

4. Cdopmynupyiite 0TIIMYHA CTATHYECKOTO U JIMHAMMYECKOI0 30H/UpOBa-
HHH.

5. B Kaxkux rpyHTax Hejb3s PUMEHATL CTATHYECKOE 30H1HpoBaHHe?
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Tema 13. N'eonornyeckue npouecchbl U ABNEHUA

BiauMoielicTBHE Ie0/IOMMYEcKOH Cpe/ibl ¢ APYIHMH CpelaMi H YCJIOBH-
SIMM [IPOSBIISETCA B I'E0IONHYECKHUX Ipoleccax. | eonornyeckue npoueccsl —
ITO NPOLECCHl, TPOHCXOAIINE B FOPHBIX MOPO/IaX, YacTo NPUBOILIINE UX B
JABHZKEHHE, MEHSIOLIHE COCTAB, COCTOSHHE, CBOHCTBA OO H NPHBOIALLNE K
(hOPMHPOBAHHID I'eHETHUYECKUX THIIOB OTI03KeHUil W dopM penbeda BHYTPH
MACCHRBOB II0POJ] H HA NOBePXHOCTH. COBOKYIHOCThL IeQIOMMYECKHX NpoLec-
COB U SBJIEHWI CO3Ja0T I'€0JIHHAMHYECKYI0 0DCTAaHOBKY JIHODOH TepPHTOPHH.

13.1. WHXeHepHO-reonornyeckne yCnoBuA pa3sBUTHUA reonormyeckKux
npoueccoe

HuxenepHas reolMHAMHKA M3VUAET I€OIOIHUYECKHE YCIIOBHS PA3BUTHS
reJIOTHYECKHX [POLIECCOB, KOTOPBIE HA3ZBIBAKOT CHEI[HAIBHBIM TEPMHHOM
HHIKeHEepHO-Teonornyeckue yeaosus (MIY).

[lon wHKEeHepHO-reOJOrHYeCKHMH YCIIOBHAMU [IOHHMAKT COBOKYII-
HOCTh KOMIIOHEHTORB I'€0JI0IHUECKOM Ccpejibl TEPPHTOPHIL, BAKHBIX [ pelle-
HUs [IPO0JIEM CTPOHTENECTRBA COOPYKEHHIH U PAlHOHAIBHOTO HCIIONE30BAHHS
TEPPHUTOPUH.

bonpapuk 'K, onpenenser MI'Y kak «rakue cBoHCTBA Ieo/10rH4ecKoOi
cpellbl H TakHe NPOHCXoIslHe B Hell Ipolecehl, KOTOPLIe 0KA3blBAKT BIHAHHE
Ha [IPUHATHE TeX MM MHBIX PeLleHHH, Onpele/sioIMX pasMellleHHe CoopyKe-
HHI, BEIOOP HX THIIOB M KOHCTPYKLIHIL, ClIOCOOOB CTPOHTENILCTEA, METOI0B JKC-
IUIYATALHK, CIIOCOD0B ONTHMAIILHOTO YIIPABICHUs Te0I0rHYeCKOH cpeloiin.

Komnonenramu UI'Y, kotopsie Moryt Obith JIMO0 yCIOBHAMH, JIHOO (ak-
TOPAMH PA3BHTHS IeQNIONHYECKHUX W HHIKEHEPHO-TEOIOIHYECKHX IIPOLECCOB
SBISIOTCS ClIeIVIOLIHE:

) ropHble NOpPoOLL;

2) TEKTOHHKA ¥ HEOTEKTOHHKA;

3)  reoMoposIOrHUeCcKHe YCIIOBHSL,

4) nojazeMHbIE BOJIBL

5) reoslOrH4ecKHe H HHKEHEPHO-T €00 HIeCKHE IIPOLIECCHL 1 SBJIEHHH.

13.1.1. N'opHbIe NOPOOLI U UX POJIbL 8 Pa3z8uMuUU 2e0J102UYeCKUX
npoueccoea

' naBHEIM KOMITOHEHTOM [MpH OUEHKE BCEX TEOJIOIMYCCKHX MpOLeccos M
SIBIICHHI ABISIKOTCS IOpHBIE MOPOJbl, TAK KaK HMEHHO B HHX IPOHCXOJAT BCC
ITH NPOLECCEI H € HX OCOﬁEHHDC'I'HMH, XAPAKTEPHCTHEAMH CBA3AHBL J"..-LE:IC].I.I'l":'lﬁl:nl.J
THIILL, JHHAMHEA, MEXAHH3M, CKOPOCTE PA3ZBUTHA I'COJIOMHYECKHX NPOLECCOB.

(OCHOBHBIMH JaatuaMH H3VUCHHA MNOPHBIX 1OPOJA JUIH OLUCHKH H [IPOrHO3H-
POBaHHA TEOJIOIHUYECKHX MPOLECCOB JIOIKHBI OBITh CIIE YOI HE!
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1) OpeaelIicHHE I'eHe3MCa M BO3pacTa nopojl, OIpeaesionHx o0I1IHe YEPTEI
re0IONHYECKOro CTpoeHUs, (popMy M pasMepsl Tell, HX BellecTBEeHHBLH co-

CTaB U H3MEHUHBOCTD;

2)  W3yueHHEe HCTOPHH I'e0JIOIHYECKOro Pa3BHTHS,
3) M3y4YeHHEe CTPOEHHS pazpesa M YCIIOBHH 3aeranus nopoJ;
4)  M3ydyeHHe TEKCTYPbL, CTPYKTYPhL, MHHEPAILHOIO W IerporpaHueckoro co-

CTARA MOPOJL, HX COCTOSHMS H (DH3NKO-MEXAHHYECKUX CBOHCTE;

5) pasaeleHHE reoJIONMYECKOro paspesa Ha reo/IorMueckie Tejla pasHbIX Ka-

TErOPHH.

[lepeuncrnenHble XapakTepHCTHKY SBISIOTCA YCIOBHAMH U (DakTopaMu
Pa3’BHTHA [PpOLUCCCOBE H HEOOOLUCHKA, HCAOH3YUYCHHOCTE HX HC IO3BONHET
}"Cllt':l_l_IHi) pema'rh BCE 3aa4uM l»lH}l{f:HBpHU-I’EUJlGI‘HHBCKGﬁ OLEHKH I'é0JIorHd-
YeCKHX IIPOLECCOB. JT0, K COMKAIIEHHID, YACTO BbI3bIBACT AKTHBH3ALHIO I1PO-
eccos, JeopMalHi COOPYHKEHUI, BOSHHKHOBEHHE HOBEIX IIPOLECCOB, HHO-
rua rudens e,

Bospact 1 renesuc nopog oOyCHOBIHBAKT CTENEHb JIUTU(UKALWH, CO-
CTAB, TEKCTYPY, CTPYKTYPY, H, CIIe/IOBATENbHO, (PHIHKO-MeXaHHYECKHE CBOMH-
crea. bonee npeenue nopossl, Oojiee IUIOTHBIE, IPOYHLIE, UeM [10PO/Ibl TOIO e
THIIA, HO bonee MOJIOABIE. D,'J.HHE[KGBI:IE‘- JTHTONOIMUYSCKHE THIIBL lleD,'J., HMEHD-
LIHME PA3SHBIH FEHE3HC, PA3IHYAOTCH MHOIHMH XapaKTePHCTHKAMH.

Hanpumep, 20/10BBIe MECKH XOPOLIO OTCOPTHPOBAHLI, OJIHOPOIHBIE,
MEJIKO3CPHHCTBIC, OKATAHHBIC, HMEHT XOpOolIYHY BOALOINPOHHIACMOCTE I10
BCEH TEPPHUTOPHH 3ajleraHus. AJITHOBHAIIBHBIC [TECKH PA3HO3EPHHUCTLIE, C I1bl-
NeBATBIMU H [IHHUCTBIMH (DPaKLHIMH, KOCOCIOUCTBIE, C HEOIHOPOIHBIM CO-
CTABOM, 10 TEPPUTOPHH PACHPOCTPAHEHHS, 00NIAAT Xy/UIeld BOJONPOHH-
HACMOCTEHD. B ammoBHanbHBIX nNeckax dKTHBHEE, YEM B 30JI0BBRIX IMECKAX
pasBHBaKOTCA npouecchl ¢y(pho3un, MILIBYHbL, YIUIOTHEHHE.

["opHEBle NOpO/k! NpeTepreBaT pasiHuHble Npeodpa3oBaHHs 1101 BIIK-
AHHEM IMOCTTCHCTHYCCKHX IIPOLECCOB [B NEPBYHY OUePCbk KaTarcHesa H I'H-
uepreueaa), UTO TakKKe HEGﬁXOﬂHMG }’HM'I'hlBﬁ'l‘h, TaK KakK B pe?,yub'ra'ne 3TOrO0
H3MEHAIOTCH HX COCTAB H CBOHCTBA.

BaxHol XapakTepUCTHKOH I'OPHBIX [IOPOJ ABAAKTCA CTPOSHHE paspesa
H }-’CJIDBMH JalieraHnus ll{}pﬂﬂ, TO €CTh xapau'rep Ht‘,]']e,'J.{}BE]HHH CIIOEB, 3IEMEH-
Thl 3aJIEraHMus CI0€B, MOLIHOCTL [OPOJ OJHOIO BO3pacTa, NeHe3uca, THIIA.
OuH THI CTPOEHUSA pa3pesa W YCIOBHI 3alleraHus nopo/ Moxer ObiTh Ona-
TFONPHATHBIM JJIH PA3BHTHA OJHHX I'COJIOrHYECKHX IPOoLeCCOB H MEHEC 6.’]3-
l'ClllpHﬂ'l‘HhIM JJIH ,.'J,p}"I‘l»l)L

CTpyKTYpa U TEKCTYpa OpHOI 10po/ibl 00YCIOBAKBAKT e POYHOCTD,
CHHMMAEMOCTh, BOJONPOHHIAEMOCTb, YCTOHUMBOCTE K [IPOLIECCAM BbIBETPH-
BaHHS. JHAs XapakTep CTPYKTYPbl H TEKCTYPbI MMOPOJILI MOKHO KOCBEHHO Cy-
JUTH O €€ CBOHCTBAX W C/enarh [POrHO3 IOBEASHHS [0POJLI NPH BHELIHHX
BO31eHCTBHAX.
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Cocras nopo AB/isercs 04eHb BaXHOI XapakTepHCTHKON, BIHAIOLIEH Ha
PA3BUTHE IEOJIOMHYECKHX MPOLECCOB HX THIIBL, MEXAHH3M, CKOPOCTh H AKTHB-
HOCTL Pa3BUTHSA, cl1ocodsl 0opedEl ¢ npoueccamu. Kpome Toro cocras nopos
obycnosauBaeT xapakrep apyrux (paxropos UI'Y. MunepansHelii cocras mno-
POJL SABISETCH YCIIOBUEM PA3BUTHI TAKMX MPOLECCOB KaK Kapct, HaDyxaHue B
[IIHHUCTBIX IpyHTaxX. OcoBEeHHOCTH MHHEPAILHOIO COCTABA ABISIOTCH U (Dak-
TOPOM, CAEPAKUBAKLIAM HIH AKTHBH3UPYIOLUM PasBHTHE MHOIHX [IPOLIECCOB.
B Gonbluei crerneHn MHHEPaibHBI COCTAB BIMAET HA CBOMCTBA U MOBEJEHUE
MeCYaHoO-IJIMHUCTRIX nopod. Hanpumep, KBapuUeBblH IECOK HECHKHMACMBbIH,
CTOHMKMIL [0 OTHOLIEHHK) K BOJE; INIaYKOHUTOBBIH IECOK — CHHUMAaeMBblil, 110-
pucThiil. MOHTMOPHIIOHHTOBEIE I'NIHHBEI HADYXAKT NPH B3aUMOJEHCTBHH C
BO/10#, CHITBHO cxxumaemsble. KaonmHuToBBIe rIHHBI He HaOyxawoTt, obnamaror
c1aboil BOJONPOHHLIAEMOCTBIO.

Hanmuuue opraHvyeckoro BellecTsa B NOPHOI 1MOpoJe MPHUBOINUT K YBEIIH-
YEHHUIO TUIACTHYHOCTH TNIHHUCTBIX [TOPOJ], CHHAKEHHIO MX BOJOIPOHHLIAEMOCTH;
B [IECYAHOMH [MOPOJIE B TAKOM CIIy4Yae YBEIUYMBACTCH BO3ZMOWKHOCTh PA3BHTHS
IUIBIBYHHBIX IIPOLIECCOB.

[lerporpaduueckuii cocras, 0coOEHHO KpPYIHOOOIOMOYHBIX M IECUAHO-
[JIMHHUCTBIX TOPO[, SABIAETCH YCIOBHEM PasBHTHUA TAKHX I'e0JIOIHUYECKHUX Ipo-
LeccoB, Kak cy(pdo3us, IUIBIBYHBL, [Iy4eHHE, COMU(DIIOKIMS, KYPYMbL H IpYIHE.
M3MeHUHBOCTE NeTporpaHueckoro cocrapa nopoj Kakoi-To u3yuaemoii rep-
puTopHH OOYCIIOBIMBACT M3MEHUYHUBOCTE (PHIHKO-MEXaHWYEeCKHX CBOMHCTB (Io-
PUCTOCTH, CHUMAEMOCTH, IJIACTHYHOCTH, MPOYHOCTH H JI.), YTO MOKET BIUSATH
Ha AH(depeHIHAHI0 AKTHBHOCTH, CKOPOCTH, MAcIuTaboB, XapakTepa pasBHTHs
Ha TOH TEPPUTOPUH I'eOIOIHYECKUX IIPOLIECCOB.

13.1.2. TekmoHUKa U HEOMeKMoOHUKa

TekroHHYECKHE CTPYKTYPBI, CKIAJYATEIE H PA3PLIBHBIC, PA3HBIX [OPS/IKOB
OT KPYIHBIX PErMOHANBHBIX JI0 MAJIBIX, pa3MepaMu B HECKOJIBKO METPOB,
JpeBHHE W HOBEiIlMe, WX Pa3sBHTHE H COBPEMEHHAS MOIBHAKHOCTH SBIISIOTCS
O0beKTAMH  CHELHATH3UPOBAHHOIO HMHKEHEPHO-TEOJIOMMYECKOr0  M3YUueHHs..
TexkToHHYECKHE CTPYKTYPBI CYIIECTBEHHO BIHSIOT:

1) Ha oDy pa3apollIeHHOCTs MACCHBA I[OPOJI, €ro MPOYHOCTb, Ie-
(hopMHPYEMOCTB, BOAOIPOHULIAEMOCTD, COIPOTHBIISIEMOCTh BLIBETPHBAHUIO H
Pa3MBIBAEMOCTE [IOBEPXHOCTHBIME M IIOJ3MHBIMH BOJAMH, a Takme (uUiIbTpa-
LIMOHHBIMH [OTOKAMH:

2) HepaBHOMEPHOE paclpeIe/IcHHe ¥ PekHM 103eMHBIX BOJ. Ha olpa-
30BaHHE MOBBILIEHHOH OKAIBLHOI 00BOIHEHHOCTH, YTO OTPAXKACTCS HA PA3BH-
THH KapCTORBIX, ONOI3HEBBIX U cY()(O3HOHHBIX [IPOLIECCOB;

3) pacnpejelieHHe eCTECTBEHHBIX HANPKEHWIl, CO3/IaHHe OUaroB HX
KOHLIEHTPALWH B MACCHBAX I[10POJL M HA XapakTep JIBHKEHUs W 3aTyXaHus ceii-
CMHUECKHX BOJIH;
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4)  Ha co3sanue ocnadlICHHBIX 30H W [PHYPOUYEHHOCTh K HHM OBpa-
HOH ¥ peuHoil cucreM, 00Ba/IbHO-0IOI3HEBLIX MCONOrHYSCKHX ABJIEHHI 1 J1p.;

5)  Ha BO3HWKHOBEHHE OMOJI3HEH, BEIBAIOB M APYruxX oOpylueHHid u ae-
(hopmarnii Opo Ha CKJIOHAX W HA OTKOCAX OTKPBITBIX KAPLEPOB, KOTIOBAHOB H
B T0/3¢MHbIX BBIEMKAaX [PH COOTBETCTBYIOIIEM COOTHOILEHHWH B OpHUEHTALHH
3aIeraHus 1opo/l U TPELLHMH ¢ pasMepaMH H PacioI0KEHHEM BBIEMOK,

6)  Ha yCTOHYMBOCTE NOANOPHBIX (IUIOTHH) M JAPYI'HX HHKEHEPHBIX CO-
OpYIKEHHIl, HAlPUMEP, B CIY4Yae MNaJeHust M0poj HIH TEeKTOHHUYECKOIl 30HBI
BHH3 110 peKe.

BiusHHe TEKTOHMYECKHUX paspbiBOB Ha HHKEHEPHO-I€0I0rHUYeCcKHe
YCIOBHs MHOrQ0Opa3zHO, HalpHMEp, B FOPHO-CKIAAYATHIX 00/acTAX K 30HAM
Ha/IBUI'OB M ¢OPOCOB MPUYPOUEHBI O3EMHBIC BO/IbL, CEHCMHUYHOCTh, KPYITHBIE
00Ba/IbI K OIOJI3HH.

13.1.3. Nleomopghboniocuveckue ycnoeus

H3yuenue penbeda B HHKeHEpPHOH I'€O/IOIHH COCTOMT B JIETAILHOM €r0
pacuIeHeHHH Ha 3JEMEHTbI 10 BO3PAcTy, IeHE3HCY, CTPOSHHID, MOP(OIOTHH H
MOpOMETPHH U APYTHM [IPH3HAKAM.

B reomopdonoruyeckux aneMeHTax 0TpameHsl OCHOBHBIE Y€PThI I€0I0IH-
YECKOH Cpe/lbl, HCTOPHH €€ Pa3BUTHI, KIHMATHYECKHE U IHpOJIorHieckue (ax-
TOPBI, TEXHOIECHHOE BO3JICHCTBHE, MOITOMY IFeOMOP(OIOrHYECKHE YCIOBHI MO-
I'YT UCIIOIB30BATHCH KaK HHIHKATOPbI COBPEMEHHOIO COCTOSHUS TEPPUTOPHH H
€ro JalbHelIero H3MeHeHH.

Bcee snemenTol penbeda H3yuarTes ¢ HHKEHEPHO-TI€0J0MHUECKOH TOUKH
3PeHH:

s Ul BBISACHEHHS TEKTOHMYECKHX H HEOTEKTOHHYECKHX CTPYKTYP, IOCKO/Ib-
Ky OCHOBHOH O0/MK penbeda TEPPHTOPUH CO3JAaeTcs YHIA0IEHHBIMH JIBH-
KEHHAMM;

e  BLUSICHEHHMs W IPOTHO3UPOBAHMS Pa3NHUYHBIX E0JIOIHYECKHX IPOLIECCOB H
siBjleHHH. OnpejleleHHbIe THIBL JI0JIHH YKa3bIBAOT HA XapakTep IPO3HH,
HIMYHE INOHWKEHHIT Ha  pasBHTHE KapeTa WIM - [POCajiovHO-
cy(pO3HOHHBIX ITPOLECCOB H T. [1.;

*  BBUICHCHMs BJIHSHHMs Ha Xapaktep 00BOJHEHHOCTH TEPPHTOPHH, PEHKHUM
BO/I;

e  [peIBapHUTENBHOIl OLEHKH CcOCTaBa M (PH3MKO-MEXAHWYECKHX CBOMHCTB
HOpoJI;

«  o0weil oleHKH XapakTepa penbeda H ero BIMAHHA Ha WH/KCHEPHYIO Jlesi-
TEJILHOCTh YellOBeKa.

HenonsyueHHOCTh, HEOOLEHKA FeOMOP(OIOIHUECKHX YCIOBHIT MOKET
BIIMSITH HA HEYJAuHbIi BLIDOpP MeCTa Ul pasMELIeHHs COOPYIKEeHHIl, ux Je-
(hopMalHH B pe3yibTaTe pasBUTHI, AKTHBH3ALHH Ie0I0IHYECKHX [TPOLIECCOB
H ABICHHH.
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13.1.4. Nod3emHbIe 800bI U 2e05102UYECKUe MPOYECChI U ABITeHUS

IlogzemHble BOABI OJMH M3 BAXKHEHIIUX KOMIIOHEHTOB WHAKECHEPHO-
reojiormyeckux ycnosuil. IlozeMHubie BO/bI H TOPHBIE NOPO/LI 00PA3YIOT €/11-
HYH JIHHAMHYECKYH) B3AHMOCBS3AHHYE) CUCTEMY, OHH B 3HAYMTENILHOH cTele-
HU OIPEIeNsOT PA3BHTHE IEOIOIMUYECKHX [IPOLECCOB — TPEThEro IIIABHOIO
KOMITOHEHTA I'€0JIOrMUeCKOH Cpe/ibl.

[loazemuble BOJABI UrparoT OONBIIVIO POib B PA3BHTHH I'EOIOIHYECKHX
MPOLIECCOB Kak npuyuHa (kaper, dostora, Hanea, cy@osus, MIbIBYHbIL), YCI10-
BHS H (PAKTOPBI PA3BUTHS.

OCHOBHBIMH XapakKTEPUCTHKAMHE THAPOIeOIOrHYeCKHX YCIOBHIL, H3yuae-
MBIMH B HHXEHEPHO-T€0JIOIHUECKHX Le/sIX, SRS TCH:

. FHAPOTe0I0OrHYECKOE CTPOEHHE TEPPHTOPHH;

e ruyOuHAa 3aneraHus (PyHTOBBLIX BOJL;

. HX PEKHM, CBA3b C HUKE3AIEraoUHMH BOJOHOCHBIMH I'OPH30HTAMH, I'H/1-
POCTATHUYECKHE HANOPbl, (PHILTPALMOHHLIC [ApaMETPbl, HANPABICHHS H
CKOPOCTH JABHKEHUS NO/3EMHEIX BOJL;

. X XMMHYECKHH COCTAaB M arpecCHBHBIE CBOICTBA I10 OTHOILLEHUK) K Iop-
HEIM [10POJAM U CTPOHUTENIBHBIM MATEPHAIAM.

IloasemHble BOABI M3YUAKOTCH H OLEHHBAKOTCHA B HHIKEHEPHOH I'e0JIOTHH
T. K. OHH:

. ONPEEIAT PasBUTHE Ie0JIONMYECKHX H WHKEHEPHO-TEOIONHUECKHX 11po-
LECCOB H ABJIEHMIL;

. CHHKAIOT MPOYHOCTL MOPOJI, YXYAWLAKT HX (PU3HKO-MEXaHHYEeCKHE CBOH-
CTBA;

. CO3/1AK0T I'UAPOCTATUYECKOE W I'HAPOJIHHAMUYECKOE JABIIEHHE B IOPOJIAX,
BJIMSHOT HA €CTECTBEHHOE HAIPKEHHE TI0POL;

. arpeccHBHBLIE BOBI PA3PYILAKT (PYHIAMEHTHI COOPYKEHHIA;

. 00yCIaBAUBAIOT [POPLIBEL B MOA3EMHBIC BBHICMKH, LIAXThI, KAPbEpbl W
KOT/IOBAHEI,

Ouenka BoaHOro OajlaHca MAacCHBOB 10POJ HeoOXoauma s KoJUue-
CTBEHHOI'0 IPOrHO3a HMHTEHCHBHOCTH MHOTHX INPOLIECCOB BO BPEMEHW M 1/
obocHoBaHUS APDEKTHBHOCTH APEHAKHBIX U JAPYTHX 3aLIUTHBIX MEPOIIPUATHS

CospeMeHHbIe reo/IOrHYeCKHEe MPOLECChl U ABICHUS TAKKe SABJIATCH 0/1-
HHUM M3 BAKHEHIIMX KOMIIOHEHTOB HWHMKEHEPHO-Te0N0rHYecKuX YCIOBHH M
NpeACTABISIIT COD0M HanOouiee OBICTPO Pa3BHBAKOLLMIICS, H3MEHSIIOLIHIICA KOM-
MOHEHT, OOYC/IOBIMBAKIINIT JHHAMMYHOCTE Beell cucTemsl. ['eosiornueckue
MpoLecchl — 310 (PaKTop, KOMIIOHEHT HHHKEHEPHO-IeOI0IMYECKHX YCIOBHIA, KO-
TOPBI ABIACTCH HAMDOJIEE MOIIOILIM, AKTHBHBIM (PAKTOPOM (POPMHPOBAHNSA HH-
HEHEPHO-TeONOIHYECKUX YCIIOBHI B LIEIIOM.
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Hekotopele reolornueckue nponecchl U sSBIeHHs BRICTYNAKT B poiu (ak-
TOPA PA3BUTHS, BOHHKHOBEHHS, AKTHBH3ALIWH JIPYTHX [POIIECCOB M ABJICHHIA.

Hanpumep, BoiBerprBaHHe crocODCTBYET PA3BHTHIO OMON3HEH, o0BaloB,
ceneit u apyrux npoueccos. Cyddosus ocnadisier MaccHB Mopoj| U crocodCTBy-
€T Pa3BUTHIO OIOJI3HEH U T. JL.

Takum 00pa3oM, NpH OLIEHKE, U3YVIEHHH Te0NIOHYecKHX TPOLIECCOB H SB-
JeHHi, MX BIHSHUS HA XO3MIICTBEHHYIO JesTe/IbHOCTh YesIOBeKa HHIKeHepHO-
reoIOrHyecKie YCIIOBUS JIOJUKHBI H3YYaThCsl KAK CHCTEMAa B3aHMOCBS3AHHBIX
KOMIIOHEHTOB. Kpome Toro, nocjieqsue JO/KHBL H3YUaThesl, OLEHUBATHC KaK
PE3VIBTAT Te0JIOrHUECKOr0 PA3BUTHS TePPUTOPHIL. 3HAHME T'e0JIOrHuecKoil Hc-
TOPHH 0000 perHoHa Moxer OObACHHTL OCODEHHOCTH HMX HHMKEHEPHO-
reoI0rHYecKHX YCIOBHIH H IIOMOJKET COCTABUTE HPOrHO3 H3IMEHEHNS KOMIIOHEH-
TOB I'e0JIOrHUECKOH Cpejibl 1101 BIIMSHUEM aHTPOIOIeHe3a.

13.2. 3aKOHOMEpPHOCTHU Pa3BMTHA rE0NOrMYECKNX NPOLIECCOB

Kaskblii rpoliece HMeeT olpeieieHHbIe 3aKOHOMEPHOCTH B CBOEM pas-
BUTHH:

1. Kamelii npouecc, Kak NpaBHilo, NPHYPOUEH K ONPEIEIeHHOMY
THITY TIOPOJ (HampumMep, npocajka NpUypoUeHa K JIeCCOBLIM H JIeCCOBHIHBIM
opojaM; Kapcer K kapOoHaram, cyiabdaram Wid coisiM; cyddosus uuer B
HEOJHOPOJAHBIX [1eCUaHbIX OPO1ax).

2. Kamnelil npouecc NpuypoyeH K WHPOTHBIM H BBICOTHBIM 30HaM
(HarpUMep, KPHOreHHbIE MPOLECChl MPHYPOUEHLI K MECTaM pacrpocTpaHe-
HHSL MHOTQJIETHEMEP3JIbIX 1opoj; 00J10Ta, KaK [PaBHIIO, PAa3BUBAIOTCH Ha
POBHOM MJIM 3aI1aJIHHHOM pelibede; celii pa3sBHBATCA B ropax).

3. Kawaeiii npouece NpoxXoJuT OlpejelieHHble CTaJuW: [0I0TOBKA,
BO3HHKHOBEHHE, AKTHBHAs SKHM3Hb [pollecca, 3aTyXaHHe, BOCCTAHOBIIEHHE
YCTOHUYHBOCTH TEPPUTOPHH (HAIPUMED, OBPAr HPOXOAHT CIEAYIOUIHE CTa 0N —
IIPOMOHHA, Bpe3aHUE OBpara BepLIHHOM, BbIpaboTKa Hpoduis npoaoibHOro
paBHOBeCH:, Dalika).

I 'eonornyeckue npoLeccsl U ABJIEHHA HMEHT IIPHYHHBL (3TO JIEACTBHE Ka-
KOIO-TO I'eQJIOrHYeckoro (pakropa), a Takke YCIoBHS H (DAKTOPbI Pa3BHTHSL
YenoBus 1S pasBHTHSA NPOLECCa WIH eCTh, WK UX HeT. [Ipu ogHux U Tex e
MPHYMHAX T/e-TO HET I'eOJIOrHYecKHil rpoiecc, a rae-to Her. Hanpumep, s
KapcTa — JIOJIKHBL ObITh PACTBOPUMBIE TOPHBIE MOPO/IbL, JBMKYILIHECH [10/3eM-
HbIE W [OBEPXHOCTHBIE BOJbLL, BOJA JAOIKHA HUMEThb PACTBOPSIOLIVIO CIIOCOD-
HOCTb, T. €. ONpPEIeleHHbI XUMHYECKHH COCTaB, PAacTBOPSIOLLICECH BEILECTBO
JOJBKHO BBIHOCHTBCS, T. €. J0/DKHA ObITh 30HAa BbIHOCA, (DAKTOPHI €CTECTBEHHLIE
HJIH MCKYCCTBEHHBIE MOIYT oDlieryars AeicTBHE NPHYHH WIH CIAEPHHBATL HX.
Hanpumep, HEOTEKTOHHYECKHE JIBUKEHHA, OCODSHHO [0/IHATHS, B OCHOBHOM aK-
THBH3HPYIOT IPOLIECCHI (HANPUMED, 3PO3HID), HO 3a00/IaYMBAHHE CEPKHBAKOT.
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npoueccoB 1 AIBNEHUH

Bee knaccupukauuu 00beHHeHbl B 4 I'PYIIIbL

. obmme;

. YACTHBIE;

e ClelHAllbHBIE,
s  PErHOHANLHBIE;

Oﬁmue fﬂ-‘l’ﬂi'ﬂ“fﬁ!ﬂ(‘ﬁu!’“! COCTABIIEHBI IUIA BCEX MEOJIOTHYECKHX MMpoLec-

COB 110 IPHYHHE HX PA3BHTHA.

Tabnuua 16
OWasn uNHCEHePHO-2e0N02UNECKAA KIACCUPUKAYUA 2E0N02UHECKUX NPOYECCOs

u aanenut (no H.B. Korowenckomy, B /. Jlommaosze)

[Ipyuuma npouecca

[Ipouecc (asnenne)

BLIBCTPHBANHA

1. leonmornyeckas AeATENLHOCTL AreHTOR

BriseTpuBanune

2. ﬂCHTCJILIIDCTL NOBCPXHOCTHRIX BOJ

Adpazna,
Oposua, Cens

3. ;ELCJITCJILIIDCTL MOAZCMHBIX BOT

[[nesynst, Cydiozus

ICMHBIX BOJ

4, B,CHTCJII:IIDCTL NOBCPXHOCTHBIX H [101-

Kapcr, 3abonaunsanue, [Ipocanka

5. ILCFICTBHC TpaBHTALlHOMHBIX CHI

Onomsau, Obeanel, Jlaeune:, Ocsinu

6. JleaTensHoCTh BeTpa

Jonosrie MPOLECCHI

7. [Ipomep3anne 1 OTTaHBaHHE TPYHTOB

Kpuorenneie (Mep3noTHEIE) TPOICCCEI

8. [leHcTBie BHYTPEHHUX CHT JeMIH

3emnerpacenns, Bynkannim

9. JlelicTBHE BHYTPEHHUX CHI B TPYHTAX

Habyxauue, Pasynnoruenne, Ycaaka

10. JlgiicTere yenoBeka

MNOBCPXHOCTH 3CMITH

erIIﬂ-FEDHDHI'—ICCRﬂ ¢ OCCIaHuc

HYacmnuwle ICTGL'('FJ(!}H.F{'(H{I.EM — 3TO I{IIEICCHCIJHKﬁLlHH KOHKPETHOTO Npolec-

Ca HITH ABJICHHA.

CH{"E;!H{L’:'E:HHG KL-'FH('CHQ’J!’-‘K{H{HH — 3TO KI]HCCHEI}HKE[LI,HH OdHOIO IIponecca

IUIsL OIpe/IelIeHHBIX Lellei (/18 CTPOHTEILCTRA ).

Pezuonaibuple IC-THC'('HQ!HHC{IL{HH — 3TO K:lﬂCCH[l)HKﬂLlHH NpoUeccos 1A

OIpENCICHHBIX PETHOHOB.

13.4. KpaTkasa xapakTepuCTMKa HEKOTOPbIX reofiorM4eckmnx

npoueccoB n ABNEHUN

13.4.1. Ceap — KpaTKOBPEMEHHBIH TOPHBIH MOTOK, YacTO HMEHLIHI
OONBIIYI0 CKOPOCTE W PaspyIIHTENLHYO CUIY, HeCYLHil Donblioe Konude-
CTBO TBeporo BellecTsa. Paseutsl cenu Ha Ypane, KonbckoM nosyoctpose,

Kamuatke, lansnem Boctoke, B 3adaiikaise.
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[puyuna ceneti — NeATENBHOCTD BPEMEHHBIX [IOBEPXHOCTHBIX BOIOTOKOB.
Venosus pazeumusi ceneti: KpyTOCKIOHHBI pacuwieHEeHHBIH pelbed), Hanu-

uie DOJBILOro 3amaca PRIXIIOIO MaTepHalia, HHTEHCHBHBIH Bp‘f‘!MBHthﬁ MOTOK.

b

Daxkmopel passumust cenen.

A. llpupoausie.

I"eosoriueckoe cTpoeHne yuacTka, rje pa3BUBaeTcs MOTOK (CoCTaB, co-
CTOsIHUE, CBOMCTBA IOPOJI, TEKTOHHYECKOE CTPOEHKE pa3pesa).
I'eomopdonoruueckue ycnopus dacceiina, rje pa3BuBaercs cellb (CTpo-
€HHE JIOJIMHBL, CTENEHb PACUWIEHEHHOCTH PYCila, HAIHYHE OTBETBIICHHIH).
ConyTcTBYHOLHE Ie0/IONMUecKre MpoLeccesl (aKTHBU3HPYIOT Cellb — Bbl-
BETPUBAHHE, 3EMIICTPACEHHS, OCBIIH, 0DBAJIbLL, OIOI3HH).
Kimmaro-rusponoryueckue (Xapakrep BbIIAJCHUS OCAIKOB, Xapakrep
[1ABOJIKOB W I1OJIOBO/IHIL, XapakTep I'MAPOCeTH, CKOPOCTh JBUKEHHS PEK).
[lousenHble W ODOTAaHWYECKHE YCIOBUS (MOUBBI DONBIIOH MOLIHOCTH H
HAIHYHE PACTHTEIBHOCTH HECKOJIBKO CAEPAKHUBAKOT PA3BUTHE celeil).

b. AurpornoreHssie. AKTHBH3HPYIOT Pa3BUTHE CEJIEH CIIEAYIOLIHE BH/bI

JASATENBHOCTH YeIIOBCKA:

L.

2.
3.
4

B3speisbl.

Pacnanika seMellb Ha CKIIOHE.

BripyDka neca Ha ckJIoHe.

Beinac ckota Ha CKJIOHE.

[lo mexanuzmy Odsudicenus u xapaxkmepy meepoozo Mamepuaild ceiu

nodpazdersiomes:

L.

Bonokamentble (BoJla W TBepiblil MaTepHAN, 3TO OUYEHb PA3PYLUHTENb-

HbIH, HECBA3HBIH CEllb).

2.
3.

A

[a—
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["psizexamerHble (dawie ceazHble, 40—50 % odioMouHOro Marepuana).
['psasessie (aucrnepcHeli MaTepuan coctapisieT 10 70 %, CBA3HBIN Celb).
llo zenesucy 6oonozo nomoka ceau NOOPazOeIstomcs:

Josnesnie,

CHeroTtasHHs.

I'nsinuanbHblE,

3a cuer [popbiBa MOA3EMHBIX BOJ.

3a cuer [popbiBa OBEPXHOCTHLIX BO/L.

CHOXKHOIO reHe3Hca.

Jawgumusle npomusocenessle MepoOnPUAMUAL:

MeponpusaTus, npeaynpesiaoiie BOSHHKHOBEHHE CeJIeBOI0 MoTOKa
OcyecTBISIOTC Ha TEPPUTOPHH OCHOBHOTO BogocOopHOIro Dacceiina:
PesxumMHble HaOmoAEHHS,
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3. [IlpumeHeHue coopyKeHMI, PEryIupyOLIHX CTOK (BOJ0COOpHEIE TOTKH,
Oappau, 3anpyibl), CIYCK BOJ.

4. Jlecozammura.

TeppacupoBaHHe H YIOJIAKUBAHUE CKIOHOB.

3akperuieHHe Wi yOOPKa PhIXJIOro Marepuana

MeporpusiTis, OrpaHHUHBAIOLIHE Pa3pyLLIUTeILHY O pabory cens:

CTpOMTENLCTBO 3ALIWTHBIX HJIPOTEXHHYECKHX COOPYIKEHHH, 3a1epixu-

BAKOLIMX [IOTOK ¥ YMEHLUIAKIIHX CKOPOCTE (IUIOTHHEL, Dappaxu, OETOHHBIE

JIOTKH, 1aMOBbl).

o

Puc. 30. Peayaupyiowue meponpusimus Ha CKIOHAX! a — cmyResyamas meppacd;

£ — mo Hee, © Sa1amMi; 8 — Ropos

15

Puc. 31. Hpomusoceressie bappadcu (zanpyoel): a — kackad dappaxcel,
i1 — nonepeunoe cevenue bappaxca no 1. Poxcoecmeaencromy; iy — Nepaonaiaibubiil
VKIOH; [} — VKI0H pyela Nocie 3aHECeHNA 3anpyd HaHocaml
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3)

Puc. 32. Jlokarenbie saugumnbie MEPORPUAMUSA. a — cerecnVek,  — Mo e 8 NIane;
g — (‘I’;‘.?é‘(ﬂi”ﬁ'()fjﬂi!f”? E'F.H'E’f.fKH-.Fl'ﬁ.?_]"b‘(HF‘i'?‘_].’db.l‘..' e —HU(;H'O;JH(U{ CHieHKa 3_]"5‘!“”1‘1’}:"0 muna

b)

I

' i

%7///’/////;/{;;7‘;)\. vam“

Puc. 33. Nudpomexnuqeckue coopyvycenua: a — auyxas niomuka ¢ sodocapocam;
6 — CKEO3HOI CeneyIoaument
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Puc. 34. Xapakmep sazpyycenus u paspyileHUs cenesauummnbly coopyIceni.
a — 3mansl 3QcPVHCERHUA CIUTOMIHBIX 3ﬂ!!pyd,' 1 — amanel APV MCEHUA CREOTHBIX
C‘ﬂ?.‘?}’.-’!ﬂﬁ“”l’ﬂ?ﬂﬂhf 6 — IMNANB PAIPVIHEH A CREOZHO20 CEASVI08UMETA

e 7 J’W/M

Puc. 35. Haxaonnocmynenwamuii ceneynosumens I pysHHTuM

Puc. 36. Hpumepsi sawumusix coopyicenui
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K npooeccaM, CBA3AHHBIM C JACHATCIBHOCTBHY IMOBEPXHOCTHBIX H 110~
3EMHBIX BOJ OTHOCAT 3aboaunBaHHe TEPPHTOPHH, KapCT.

13.4.2. boaoTo — H30BITOYHO YBIAXKHEHHEIH y4acTOK 3eMHOH noBepx-
HOCTH, MOKPLITBIH ciioem Topda 30 cm 1 doJiee B HEOCYILIEHHOM COCTOSHUH H
20 cm B ocymienHoM, Bee apyrue u30BITOUHO YBIAKHEHHBIE YUaCTKH ¢ DO-
JOTHOH PacTHTENLHOCTHH) Ha3biBalOT — 3abosioueHHble 3emiiH. Eciu moul-
HOCTH TOp(a (T. €. NOPOABl OPraHUYEcKOro npoucxoxiaeHus) 0,7 1 Oonee,
TOp() HA3ZBIBAKT TOPPHAHUKOM W CUUTAKOT €0 [OJIE3HBIM HCKOIIAEMBIM, 4 Ta-
Koe 001070 — TOP(SHBIM MACCHBOM.

Venosus pazeumus zaborauusaniis:
H30bITOUHOE YBIAKHEHHE.

2. BolpoBHeHHBIH MK 3anaAHHHLIH pebed.
3. Oco0eHHOCTH cOCTaBA [10YB U IPYHTOB.

[Ipuznaxu H6oroma:

.  OOunbHOE 3acToiiHOE WK CIA0ONPOTOYHOE YBIAXKHEHHE MOBEPXHOCTH

MOYBOTPYHTOB;

2. Hanwume ocoboil GONOTHOH pacTHTEIBHOCTH;
[Ipouece Topdoodpazosanus;
4.  CpoeoOpa3zHblii xapakrep MHKpopeibeda.

3akoHoMepHOCTH 3a0onauuBaHus: W30LITOUHOE VBIAKHEHME CYIIH
YXYALIAET a’palHi0 MMOYBbI, H3IMEHSET YCJIOBHA JUIS [POHM3PACTAHMSA 3]ECh
PACTHTENLHOCTH, OHA OTMHPAET, 4 HA ee MecTe [OHBlbeTcs Apyras, Blaro-
nrOHBas pacTUTeNlLHOCTE. OTMHpas, 3Ta PACTHTENBHOCTE 00pazyer Topd,
AKKYMYIUPYIOWMIH Biary, oOpaszyiores TopQsHbIe [10YBEI, HA KOTOPLIX I1PO-
M3PACTAET yiKe THNHuUHAA OonoTHAas pactureibHOCTh. [lpu 3abonaunsanuu
¢y 00JI0Ta MOT'YT 0OPa30BBIBATHCS HA POBHBIX [UIOCKHX MOBEPXHOCTSX, B
MOHWKEHHUAX pelibeda, rie cKaliMBaeTces W 3acTauBaeTes BO/ja, a TaKKe Ha
IMOJIOIMX CKIIOHAX W B WX OCHOBAHHUU BCIEACTBHE W30LITOUHOIO YBIAKHEHH
PBIXJIBIX OTIOKEHHH Noa3eMHBIMM M armochepHeiMu ocagkami. lllupoko
pacrnpocTpaHeHo 3a00nauHBAHKE CYIIH B MECTax NEPHOAMYECKHX PA3lIHBOB
PEK M Ha NPUMOPCKHX PABHHHAX LIPH [EPHOIMYECKOM 3aTOIUIEHHH HX MO-
pem. Kpome Toro, 3a0oiaunBanie TEPPUTOPHH IIPOMCXOHT 3a CYET 3apacTa-
HUSl O3epPHBIX BOL0eMOB. O3epHEBIE BOJOEMEl, 33apacTas, CTAHOBATCH 3aCTOil-
HBIMH HIIH ¢/1200MPOTOYHBIMH ¢ OUeHb HU3KOI aspauueii.

3apacranue MOKET MPOUCXOINUTE JIBYMS [TYTAMH:

e IIYTEM 3apacTaHus [(HA 03ep;
e IYTEM HAPACTaHWs CIUIABHHBI W3 OONOTHOH PACTUTENBHOCTH Ha I110-

BEPXHOCTH BO/BL,

CrlaBHHA — IUTABAKOIIHN HA IIOBEPXHOCTH BOJOEMA KOBEP BOJHBIX H
OonoTHBIX pacTeHuil. B Bojoemax, DOraTeiXx NHTATENBHBIMH BEIIECTBAMH,

[am—y

ad
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CIUIABHHA COCTOMT M3 KAMEILIA, POI03a U JPYIUX KOPHEBHIIHEIX PacTeHuHil u

3EJIEHBIX MXOB; B O€IHBIX MHTATE/IbHBIMH BElIECTBAMH — B OCHOBHOM H3

charnoeeix MxoB. Hapacraer crnasuHa or OeperoB K UEHTPY, HOKpbIBAs

HHOI/Ia BECh BOIOEM.

Daxmopel 3a001AUUEAHLAL.

1. Kimnmar

Ha donoroodpaszosanue BAUAIOT 00IIEe KOJIMYECTBO W PEKHM 0CAJIKOB
H TeMIepaTypsl, DalaHC Tera 1 Blary.

[lo cooTHOIIEHNIO TEIUIA K BJIAI'H BBIJIENHIOT 3 30HK! pa3BHTHs DOJ0T:

A. 30Ha NOCTOAHHOIO M3OLITOUHOIO YBIAMHEHHH, IJIE KOJIHUECTBO aT-
mocepHEIX ocaakoB Mpeodnajaer Hajl BeMHUYHHON MCHApPeHWA B CBA3M C
HeocTaTkoM Teruia. bonora u TopoHakoIUIeHHE PA3BHBAOTCH HHTEHCHBHO,
3AHHMAIOT 3HAYHTE/IbHBIE TUI0LIAJH.

b. 30Ha nepeMeHHOr0, HEeYCTOHUHBOIO YBIIAXKHEHUS, I/le B OT/e/IbHbIE
MePHOALl MOXKeT HAOIHJAThLCS Hel0CTATOK yBlaxHeHus. HTeHCHBHOCTE
OonoroodpazoBaHus HUIKE, YeM B NEPBOIl 30He, D0OI0TA B DONIBIIEH CTENeH:
Pa3BHTHI B OTPHLATENBHBIX (hopMax pelibeda.

B. 30Ha HelOCTATOYHOID YBIAKHEHUS ¢ lIpeodiajanueM UcnapeHus, ¢
BEICOKOH TernoobecneyeHHoCTRI0. BotoTa 3/1eck BCTPEUAKOTCS PEIKo, He-
O0/bIIHE, MEJIKHE, IPeUMYLIECTBEHHO, B [I0HMAaX pex.

2. Penved

3abonaunBaHue IPUYPOUEHO:

2.1, IlpeumymiecTBeHHO K WHPOKUM MOHMaM PeK ¢ MEaHAPHPYIOLHUMH pyC-
namu, 3adosioueHsl MOIYT ObITH H NOHMBI MAJIBIX PEK [PH HErl1yDOKOM
3aJIeraHHH [10/13eMHBIX BOJL.

2.2. K BBIPOBHEHHBIM BOJIOpa3/eram [PH OTCYTCTBHM MIIH cl1adoM JIpEHUpO-
BAHHH MOBEPXHOCTH.

2.3. K ocHOBaHHAM [10JI0T'HX JeNOBHAIIBHBIX CKIIOHOB, I71€ [10/{38MHbIE BO/b
BBIXO/IAT HA NOBEPXHOCTE WIH 3aJIerat0T Hel1yDoKo.

3. Jluronoruueckuii cocTas MOpPoO.

biaronpHsATHEIMH SBISOTCA [JIMHHCTBIE [OPOJBI, 3aTPYAHSIOIUIHE HWH-
(pUABTPALMIO 0K /IEBBIX W TANBIX BOJ, Y4TO BEIET K ee 3acTor U obpazosa-
HUEO [TOPOJL.

4.  D'maponorunyeckue 0coOEHHOCTH PEUHOI CETH.

Ha 3a00/104eHHOCTE BIMAKOT BLICOTHI H JJIHTEIBHOCTE IOI0BOINN U 13-
BO/IKOB.

{lonosoobe — ooMa uz paz GoOHOZ0 PENCUMA PEKU, EXCE200HO NOEMOPAIWAACA 8
OUH U MOMm Hee Ce30H r'.'ﬂl’jﬂ, CIIHOCHNETDHD DTUMETHHOE U FHAYUMETLHOE Veeadetue

&OOHOCINU PERN, SbIZBEAI0NEE noduew ee MPOGHA] ofBIUHG (‘!’)Hpt’)ﬁﬂ.)"{'dﬂr_’mi'ﬂ anixodanu
800 13 MENCEHHO20 Fyoiaa u amonieHuem NOHMBI.
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Hagodor — ff)ﬂj‘ﬂ' GOOHOZ0 PeMCIMa PeRy] CRASHUMETBHO KPAmMoGReHerioe it Hele-

puoduueckoe NOJHAMUE YPoeHs 6odbl & PEKe, BbI2BAHHOE VCWIEHHLIM MAAHUEM CHezd,
Aediukos win obuinen doxcoer.

Hepm:-&uuecm; Hﬂ'ﬁmﬁﬂ'u He HGBJ‘HDPHH?!‘HCE, W& IMOMW X omandie om !Iﬂ.-?ﬂﬁmf:'hﬂ.
lpodorycumersHocme NAeoOKa oM HECKOMBKUX dotell Yacd d0 HECKOIBKUX CYIMOK.

5. lupporeosnoruyeckue yeloBus

[To ucrouHnkam OOBOJHEHHS TEPPUTOPHH M BIMSHUIO Ha 3adosadnBsa-
HHE [10/13eMHEIX BO/I BELIE/AOT 3 ClIydas:

A.Tonbko arMoc(epHoe MUTAHHE YUacTKOB 3adoaduBaHus 1 DOJIOT.

b. [Ipeobnagaroniee nuTaHue 3a cyer MojA3eMHbBIX BOJL.

B. CmelnanHoe BOJHOE [THTAHHE,

6. HeorexToHnueckuil pesxum TeppUTOPHN.

MeHee OnaronpHATHBIMH Ui 3a00JIAYHBAHHA SBISIKOTCH TEPPUTOPHH
COBPEMEHHBIX MOAHATHH, I1e YBeJIHUHBACTCS pacu/eHeHHEe [MOBEPXHOCTH H
YAYULIASTCS ee APeHHPOBaHHE

6. Xo3siicTBeHHAN JIeATeIbHOCTE YeI0BEKa.

[Hogronnenue Teppuropuii, cOPOC pasyIMUHBIX XO3SHCTBEHHBIX BOJI, CO-
3/laHHE HCKYCCTBEHHBIX BOJIOEMOB, CTPOMTEILCTBO JOPOT M T.II. 4acTo MpH-
BOUIT K Pa3BUTHIO IIpoLiecca 3adonaunBadus 1 oOpa3osaHuto OOIOT.

B zasucumocmu om yeaosuit 600HO20 nUManus esloensiemcs 3 mund
forom.

* Bepxossle;
* HusunHbIE;
* [lepexonHsie.
Bepxosele fonora — 310 B0/0Ta, LWHPOKO PACIPOCTPAHEHHLIE HA [L10C-
KUX BOJOpa3jenax, rjie NnepeyBlax)HeHHe [10po] U nuTaHde DOoI0T npoHcxo-
IUT 3a CYEeT JOMKIEBBIX M TalslX BoA. Boja mMeer HH3KYI MUHEpPATH3ALUIO
(menee 0,5 r/n) u kucnyro cpeny (pH 3,5-4).
PacTHTeNbHOCTD BepXOBLIX DOIOT:

Puc. 38. basvavnuk Pue. 39. Kaccandpa
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Puc. 40. Knoxea

Puc. 43. Cehacnoswiii mox

Husunnsie 0osota — (OPMUPYIOTCH HA MOHWIKEHHBLIX YYacTKaX 3aToll-
JIeHHs. M HOATOILIEHHUS TOHMEHHBIX W HAJANOHMEHHBIX TEpPPac, aA/UIKBHAIb-
HBIX U MOPCKHX paBHHH. [IHTaiTcs 3a cueT peuHsIX, 03ePHBIX, MOPCKHX BO/L,
a TAKKe TPYHTOBBIX C MOBBINIEHHOH MuHepanuzauueil. Bomga umeer Donee
BBICOKYH MHHepanu3auuio, pH Oonee 6.

PacTurenbHOCTE HU3HHHBIX DOJIOT:

Pue. 44. Baxma Pue. 45. Nunnoewitt Mox
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Puc. 50. Bepesa Puc. 51. Hsa

Topd siBisieTcss OCHOBHBIM THIIOM OOJOTHBIX OTJIOKEHHH. ITO nopoja
OpPraHHYECKOro MPOUCXOHICHUS, 0OPA30BABILIANCH B PE3y/ILTATE HAKOILICHHS
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M Pa3I0MEHUs PACTHTENLHBIX OCTATKOB B YCIOBMAX W30LITKA Blaru U cinabom
JNOCTYIE HIIH OTCYTCTBHH KHCIIOPO/Ia.

B 3aBHCHMOCTHM OT COCTAaBA PACTHTENILHLIX OCTATKOB, 33 CUET KOTOPBIX
NPOHCXOAHT GOpMUpOBAHHE TOPQOB, CPeiH HUX PA3IHYAKT THIIbL:

MoxoBoii (rHITHOBBI, cparHoBblii);

TpassiHoii (OCOKOBEIH, TPOCTHHUKOBLIN M T. 11.);

JlpeBecHblil (M3 OCTATKOB KYCTAPHHKOB M JiepeBbeB) TOpd.

Top¢ npeacrasnser coboil BONOKHHCTYH, 38MIIHCTYH) WIIH IIACTHYHYIO
BH3KYHO Maccy Oyporo UBeTa pasiiMuHbIX OTTEHKOB.

[Ipu MHKEHEPHO-I'EONOrHUYECKO OLeHKe 3TOH nopoasl HanOobliee
3HAYCHHE HMEIOT TAKHE XAPAKTEPHCTHKN!

A. Crenenb pa3jiokKeHHs PACTHTENLHBIX OCTATKOB, OIpeessiemMas co-
aepixaHueM rymyca (B npouenrax). Topdh Momer ObITb:

Cuadopaznoxusinnmcs (MeHee 20 % rymyca);

Cpennepasnoxupiuiics (20-45 % rymyca);

CuibHopasznoxupiniics (Donee 45 % rymyca)

b. 3onbHOCTB, ONpejelseMas COJCPKAHHEM 30Jibl, MOCIE CHKHIAHHS
topa (B npoucHrax). Topd mMomer ObIThb:

HopmanbHo3oiibHbIM (MeHee 20 % 3001b1);

BricokoszonsHeM (Donee 20 % 301k1).

B. ®u3nko-MexaHHuecKHe CBOMCTBA, 3aBHCALLME OT ITUX XapakTepH-
CTHK. BBICOKas BIAMKHOCTH W BIAr0EMKOCTh, HH3Kas IJI0THOCTb, Ype3BhIvaii-
Has CHIbHAS, HEPABHOMEPHAS H JUIHTEIbHAS CAHUMAEMOCTb.

Bee »TH XapakrepucTHKH onpenenstor topd Kak cialble OTIOMEHUS,
MAJIOIPHUTOIHEIE JUISl CTPOUTENLCTRBA HA HUX PA3IHUHEIX COOPYKEHUIL.

CrpoutenscTBO Ha 3aD0J0YEHHBIX TEPPUTOPHAX CO3aeT NMpodiieMsl B
CBsI3H C CHIIbHOI ODBOJHEHHOCTBID TOBEPXHOCTH, PACIPOCTPAHEHHUEM Clia-
OBIX, CHIIBHOCHHMAEMbBIX H HeyCTOHYHMBBIX OONOTHBIX OTI0KEeHHH, HHOIrLa
3HAYUTENLHOH MOLHOCTH.

Maccoroe rpaxJaHCKOe M [POMBILUIEHHOE CTPOHTENLCTBO OOBIYHO
POH3BO/IT!

e [I0CIIE OCYLICHUS TAKUX TEPPUTOPHIL;
e IUIAHHPOBKU IIYTEM OTCBIIKH MM HaMblBa HAa OONOTHbIE OTIIONKEHHS

[JIMHHHCTBIX, [IECYAHBIX, IPABHIHBIX H T. JI. IPYHTOB;

e JIpeHama.

CTpoMTENLCTBO MPOBOIAT € NIPUMEHEHHEM CBAHHBIX (DYH/IAMEHTOB.

bonora BXoadaT B 00UIYIO MPHPOIHYH CUCTEMY, OHH MHTAKT PEKH, CO-
31AK0T MHKPOKIMMAT, 00YCIaBIUBAKT olpedelleHHYH dayHy: U HIMEHEeHHe
X0/1a NPUPOAHOro BonoToo0PA30BAHHA MOKET HAPYLIUTE LIPHPOHOE PABHO-
BECHE H M3MEHHTE [IPHPO/IHLIE YCIIOBHA HE B JIVUIIVIO CTOPOHY!
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13.4.3. Kapcm — 310 npouecc, BeI3bIBAKOIIHI PACTBOPEHHE TOPHBIX I10-

po/, obpaszoBanue cBoeoOpasHoro penbeda, Kak HA NOBEPXHOCTH, TAK U B
Maccuse nopo/t. [IpuBoAHT K M3MEHEHHIO CTPYKTYpPBI, COCTOSHHA, CBOICTB
MOpoa H CO3AAHHI0 0CODOI0 XapakTepa HHPKY/ISLHA H PeKHMa IIOBEPXHOCT-
HBIX M [10/13eMHBIX BOJA. TloHsATHE «KapeT» NPOUCXOAHT OT HA3ZBAHUA IU1ATO B
Cnosennn. Kras (F0KHOCIABIHCKOE) — KAMEHb MJIH CKAJIA.

1
2.
3.
4

&

Venosus pazeumus kapema:
Hanuuue pacTBOPHMBIX TOPHBIX [TOPOL.
Hanuume JBHKYIIHXCH [0J3¢MHBIX H [TOBEPXHOCTHBIX BOJL.
BogonponunaeMocts Nopo/l.
Pacteopstoiias crioco0HOCTb BOIEL
Daxmopwl pazeumus kapema:
Kimmar (remneparypa, ocajiku, 0ojiee akTHBHO KapcT Pa3sBHT B TEIIOM
BIIAAKHOM KIIHMATe).
Penved (akTHBHEE KapeT pa3sBHBAaeTcs B FOPHOM PacuIeHHOM pelbede,
T. K. CKOPOCTH TedeHHs O0JIbIIE).
OcoDeHHOCTH KAPCTYIOIIMXCH TOPHBLIX MMOPoJ (cocTaB — KapOOHATHBIE
HOPO/Ibl — H3BECTHIAKH, [10JIOMHTBL, MEPIeliH, Mel; CylbhaTHble NOpoL! —
IHIIC, AHTWAPHT; CONIM — ranuT, cuiabBuH. Jlyume Bcero pacrsopsitores
COJIH, 3aTeM CYJIb(paThl, Xyike BCero KapboHaThl).
Yenosus 3aneraHHs KapcTYIOLIMXCH MOPOJ (MOryT 3aierars Ha Io-
BEPXHOCTH, MOT'YT ObITh EPEKPBITHl HEKAPCTYHOIUMHCS NOPOIaMH ).
Xapakrep NOKpPLIBAOLIUX II0PO/], UX COCTOIHHE, CBOHCTBA, MOLLIHOCTD.
WuxenepHas nesTelbHOCTh 4enoBeka (cOpoc arpecCHBHBIX BOJ, B3pbI-
Bbl, CTPOHTENIBCTBO).

Tabnuua 17

KTH(‘CIH}}JHK{IMH}I FAKAPCMOGAHRBIX meppumnpm‘.‘ o cmenenid Ux y{:'maﬁ'!mmcmn

(CHull 1.02.07-87)

Kareropua ycroiiunsoct Cpenuuii tnametp Yucno nposanos,
MpPOBAJIOB, M obpasoBasiixcs na | kv 3a | rox
[. Ouenn neycToiunBLIC bonee 20 bonee 1.0
[I. Heyctoiiunssic 20-10 1,0-0.1
[11. [Monuaennoi ycToiunBoCTH 10-3 0,1-0,01
[V. OTHoCHTENLHO YCTOHYHBLIC 3-1 Menee 0,01
V. Yetoiiunsnie Her Her
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Brifiop sawumusix MEPONPUAMUL 3a68UCHIT O

Tuna kapcra (ConsHOM, cynb(aTHbli, KapOOHATHBIN);
[1yOuHBL 3alieranus pacTBOPUMBIX MIOPO;

CreneHH 3aKapcTOBAHHOCTH W OOBOIHEHHOCTH HOPO/L;
Tuna npoekTHPYEMOro COOpPYHKEHHS.

108

108/149



09.08.2022, 12:50

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qFXddz%2FWEBBdun2FIPzcd7InVybCl6imh0dHBzOi8vcG9ydGFsLnRwd...

Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

Meponpusmus:

|. HanpagneHHbie Ha W3MEHEHHE €CTECTBEHHOIO PAa3BUTHA KAPCTOBOIO
npouecca. Briouaror B ceds:

A) IlnanupoBka TeppUTOPHIl ¢ peryisuMeil NMoBepXHOCTHOIO CTOKA W
YCTPOHCTBOM KaHAIM3ALHH /IS OTBOJA NPOH3BOACTBEHHBIX BOJL.

b) Kanrax noazeMHbIX BOJ U JApeHam 00BOJIHEHHBIX MIOPOL.

B) VerpoiictBo onop rinyboKoro 3alomeHHs.

[') UcKyCCTBEHHOE YIUIOTHEHHE H YKPEILIEHHE ITOPOJL.

) YerpolictBo npoTHBO(QHIETPALIHOHHBIX 3ABEC H AP. KOHCTPYKTHBHLIE
MEpPOIPHATHA.

2. HanpasneHHbIe Ha 3alMTY 31aHHIH, COOPYKeHUI 1 jironeil 0e3 H3MeHeHus!
€CTECTBEHHOI0 KapcTa. 310 apXHTEKTYPHO-IUIAHUPOBOUHBIE padoTh 110 pa3Merte-
HHEO COOPYMKEHHI, HCXO/1S U3 CTENeHH KapCTOBOH OIaCHOCTH, a TAKHKe KOHCTPYK-
THBHBIE MEPOIIPHATHS, PEKOMEHIYEMBIE HOPMATHBHBIMH JIOKYMEHTAMU.

3. Ocnabnsiromme BIMSHHE YeJIOBEKA HA POCT MHTEHCHBHOCTH KapcTo-
BOro npouecca. OrpaHHueHHs OTKAYEK, IHAPOU30IALHA BOJAOIPOBOIHEIX CO-
OPYKEHHH, pPeryisuus MOBEPXHOCTHOIO CTOKAa, CTPOMTENLCTBO 3alHTHBIX
COOPYKEHUH, OpraHu3aliis BOJLOOT/IHBA [IPH CTPOUTEIILCTBE H 1.

K npoueccam, cBA3aHHBIM ¢ JleHCTBHEM I'PABHTALIHOHHLIX CHJI OTHOCAT
OIOJI3HH, OCKIITH, 00BAIEL

13.4.4. Onoaszens — 310 CMELIEHHE TOPHBIX [OPOJ, CIATAKMIMX CKIIOH,
Ha OoJiee HU3KUH VPOBEHb B BU/IE CKOJIB3ALLEIO [BUMKEHHs D3 NoTepH KOH-
TAKTA MEK/Y JABHKYIIHMHCA H HENOABUAHBIMH [1OPOJaMH.

CMmellleHHe MAcC HA CKJIOHE MPOHCXOAMT TOrJd, KOIJa Hapyllaercs
YCTOHUYMBOCTE TOrO CKJIOHA — T. €. HAPYIIAETCH PABHOBECHE I'OPHBIX IOPOJ
Ha ckione. M3sectHo, uto B mo00il Touke 3eMIM, U 03TOMY B 11000 TOUKe
CKIIOHA (puc. 52) neficTByeT cuila TSHKECTH, KOTOpas pasjiaraerTcs Ha JBe co-
crapisitomme: Py u Ps.

,\/\‘p2 Puc. 52, Heticmeue nanpsdiceniti € maccuse nopoo:
. P — macca dnoka nopodsl, KOmopsii Moxcem
P cmecmumscs; Py — cosuzaiowan cocmasisiowas bl
o~ maxcecmu,; Py — cuna, cmpemawanca yoepucams Maccol
e 20PHBIX NOPOD HA CII0HE

Ecnu Py = P, — npoucxoaur cMeleHHe nopo.

Py = P2 — ckiioH HaxoauTCs B NpeAelbHOM PABHOBECHH.

P, < P, — 3anac npo4HoCTH CKJI0OHA.

Cuibl, cTpeMsiLMecs YIEPHKaTh MAaCChl FOPHBIX 11OPOJL — 3TO, KAK H3BECTHO,
cuibl TpeHus | cueruiedns (C u ). Ecim ciBUraomme ciiibl IpeBocxosuT CH-
JIbl TPEHUS W CLEIUIEHHS [10POJ] HA CKIIOHE, HAPYILAETCs €r0 PABHOBECHE H 1IPO-
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HUCXOHT CMEIICHHE Macc. YCTOHUMBOCTE CKIIOHA XapakTepusyercs Koaduim-
EHTOM YCTOHYHBOCTH — K, KOTOPBIH NPE/CTARIAET OTHOIIEHHE CPEIHEero co-
NPOTHBIEHU TIOPOJ CABHIY 10 NOTEHIMAIBHOI MOBEPXHOCTH CKOIbKEHH — L
K CYMME C/BHMIAKOIIHX YCHIHII HA OTJENBHBIX OTPE3Kax 3TOil IOBEPXHOCTH.
K=1 — npenensroe pasHosecue. Korga K (koaduument ycroituneoctu) Oy-
JeT MeHblle | — T. e. KOI/Jja HapyIIaeTcs PABHOBECHE CHIL, — IIPOMCXOIHT IPABH-
TAIMOHHOE CMEILICHHE HA CKIIOHE — 00BAITBI, OCBIITH, OTIOJI3HH, JIABUHBI H JIP.
Ipusnaku ononsmnen:

OnonsHerble TPELIUHEL HA CKIIOHE (pHC. 53).

. Banbl y 1o1HOMXHS OI1OI13HSI.

Onon3HeBble YCTYIIEL

«lIbsiHBIi» JIec, caOleBu/IHbIE JIepeBbs.

Yerko BelpaxeHHas MI0CKOCTh CpbiBa (puc. 54).

3a00/104eHHOCTD Y [1OIHOMHS OTIOJI3HS

Hecoenanenue BeICOT 3ajleraHus IUIACTOB OJHMUX IIOPOJ U H3MEHEHHS
HAKJIOHA [UIACTOR.

[ToBbItieHHAs! BIAKHOCTD MOPO/] U HAPYLICHHE WX €CTECTBEHHOI CTPYK-
TYpBI BOITH3H MOBEPXHOCTH CKOJIbHKEHHSI.

9.  HapyweHne HOpMAaIbHOIO COCTOSHHSA Pa3/IMUYHBIX COOPYKEHUIT (pHc. 55).

LI B
oS

"

NGO LW~

oo

Puc. 55. Tpewquna & acghareme (Jazepuwii cad)

110

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qF Xddz%2FWEBBdun2FIPzcd7InVybCl6Imh0dHBzOi8vcG9ydGFsLnRwd...

110/149



09.08.2022, 12:50

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qFXddz%2FWEBBdun2FIPzcd7InVybCl6imh0dHBzOi8vcG9ydGFsLnRwd...

Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

st pazBuTHs onon3Heil HEODXOAHMbI ONpE/eICHHBIE NPUYUHBI HAPY-
WEHUS PAGHOGECUA MACC 20PHBIX NOPOO0 W Pealn3aluy NeicTBHA CIABUIa0-
IIMX YCHIHH. TakuMH NPHUMHAMH AB/ISHOTCA:

1. VBenudeHHe KPYTH3HBI CKIIOHa MM OTKOCA NPH UX I0JIPE3KE,
nojapabdorke, pasmbie. [IpHpo/HBIE CKIOHBI BCEr1a CTPEMIATCH K KPYTH3HE,
COOTBETCTBYIOLLEH YIJIY €CTECTBEHHOI0 OTKOCA CIIATAIIMX HX MOPOJL, T. €. K
TOH KPpYTH3HE, [IPU KOTOPOH OHH HAaXOIATCH B YCTOHYHBOM COCTOAHHH. YBe-
JIHYEHHE KPYTH3HBI CKJIOHA [10]1 BIHAHHEM €CTECTBEHHBIX MIIH HCKYCCTBEH-
HbIX (JaKTOPOB IPUBOJHT K HApYLIEHWK YCTOHYHBOCTH IOPOJ CKIOHA H
OIIOJI3AHHIO HX.

2. OcnabneHue NMPOYHOCTH NOPOJ BCIEACTBHE H3MEHEHHH WX (pH3Hue-
CKOI'0 COCTOSIHUS IIPH VBIIAKHEHWUH, HADYXaHUH, Pa3yIUIOTHEHHH, BBIBETPHBA-
HHH, HApYLIEHHH e€CTeCTBEHHOIrO ClIOMeHHs. Bee 9T0 CHHIKAET CTPYKTYPHYIO
MPOYHOCTE [IOPOJ, CJEJ0BATENBHO, CHHAKAET BEIMUHHEL CLEIIEHHS H TPEHHI,
KOTOPLIE IPOTHBOIOCTABIISIOTCA CABHIAOLIHM YCHITHAM.

3. JlelicTBHe rHApOCTATHYECKHX M I'MAPOAMHAMHYECKHX CHJI I1OJ3EM-
HBIX BOJI HA [OPO/Ibl, BbI3bIBAKOIIMX Pa3BHTHE (PUIBTPALIMOHHBIX Jedopmaliuii
(cyddosuro, BeIOp, Nepexo/l B MILIBYHHOE COCTOAHHE U JIp.), 4TO [IPUBOJIHT K
(popMHpPOBaHHIO ONAcHbLIX 30H. Hanpumep, Bo Bpemst Napojka IpH 10beMe
YPOBHS BOJIbl IIOPO/bI HA 3aTOIUIEHHOH 4acTH CKIOHA OYIYT HaXOJHTLCS BO
B3BELLIEHHOM COCTOSHUM. MIX Bec Oyjer MeHblle, ueM Bec Mopo/ibl BbILIE YPOB-
H BOJIBL, TAK KAaK [OPOJIBI HCIBITHIBAKOT B3BEIIMBAKOIIEE JIeHCTBHE BO/bL. Tak
KAK BeC MOopo/l 10/l BOJIOH YMEHBIIAETCA, OHH HE MOTYT YIAEP:KHUBATEL BBILLIEIIE-
HKALIHE [10PO/Ibl, KOTOPEIE HAUHHAKOT CMELLATLCH, TOIKATE HIGKEIeKAIHE — 3T0
JeHCTBHE IMIPOCTATHYECKOrD AasleHus. | nwipoauHaMuueckoe JaBjIeHHe Je-
CTBYET BI0J1b JIMHHI ToKa QuibTpatoHHoro noroka. Eciin Bo Bpems napojika
YPOBEHb BO/Ibl PE3KO MOBBICHTCA W 3aTOINT YacTh CKJIOHA, a 3aTeM PEe3KO CHH-
3UTCA, TO B BOJIONPOHHIAEMBIX MOPOJaX CKJIOHA BO3HHKHET I'HIPOAHHAMHYE-
cKoe JaBlieHHe, Gonbliee B c1abOBOONPOHHIIAEMBIX I0POAX, HANPAB/IEHHOE
BHU3 110 CKJIOHY, KOTOPOE YBEIMYMBAET C/BHIANOMIYI) COCTABIIAHLIYI) CHIIbI
TSHKECTH W HApyLIaeT pasHoBecHe ckiloHa. Tak e feilcreyer OwvicTpas cpabor-
Ka YPOBH BO/Ibl B BOJOXPaHUIIHILE, BbI3bIBAs ONOJI3HH Ha Deperax.

4. M3meHeHHe HalPsKEHHOI'O COCTOAHMS IOPHBIX MOPOJ IIPOHCXOAHT B
30HE (POPMHPOBAHMA CKJIOHA H CTPOMTENLCTRA oTKOocd. Kak n3BecTHo, y nosepx-
HOCTH 3€MIIH [IPOUCXO/IHT Pasrpy3ka HANPSKEHHI FOPHBIX [TOPOJI, HX pa3yIuloT-
HEHHE, YacTo 0DPasyrTCs TPEUIMHBL PA3IPY3KH, OPHEHTHPOBAHHBIE ITApaLIe/b-
HO CKJIOHY U 30HBI OCHa0IIeHHs, 110 KOTOPBIM IIPOMCXO/UT CMELLEHHE NTOPOJL

5. DBHeuwnue BO3JACHCTBUA — 3arpy3Ka CKIIOHA, OTKOCA WM YYacTKOB,
MPHICTAKLINX K HX OPOBKAaM — IIPH CTPOHTENILCTBE 3/1aHUI U COOpYKEHHH Ha
CKJIOHAX, CKIIA[HPOBAHHE MATEPHAIIOB, JUIMTE/ILHBIE U KPATKOBPEMEHHBIE CHII0-
BbIC BO3/ICHCTBHA (B3PBIBBL, TPAHCIIOPT — MHKPOCEHCMHYECKHE H CEHCMHYECKHE
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Ko1e0aHHs, HAPYILIAKIIHE CTPYKTYPHBIE CBA3M M CHUKAIOLIHE NPOUYHOCTE I10-
poj). Bee 3710 cHMKaeT yeTOHYMBOCTE CKIIOHOB H OTKOCOB W BbI3BIBAET OI0J3-
HEBOH IpoLecc.

Takum 00pazom, NpoLEcesl, BbI3bIBAKOLIHE 00pa3oBaHHe OIOJI3HEH, MOXK-
HO O0BEIHHHUTE B TPH IPYIILL
. Ilpoueccel, uiMeHsONHe BHELIHIOK (OPMY, KPYTH3HY H BLICOTY CKJIO-

HOB.

2. Ilpoueccel, BeaylHMe K H3MEHEHUK) CTPOCHHS M yXYALEHHIO (u3HKO-

MEXAHHYECKHX CBOHCTB ClIArarOIHX CKIOH MOPOJ,.

3. Ilpoueccel, co3znaniine J0NOIHATENLHOE JABIEHHE HA IIOPO/ILL CKIIOHA.

YenoBuAMU pasBUTHSL OIOJI3HEH AB/ISIETCS HAIWYME CKIIOHOB ONpE/eleH-
HOH KPYTH3HBI W HapyIlIeHHe paBHOBecHs CKIOHA. KpoMe npuyvH M yCIOBHIL,
H3Y4AOT ewle (Pakropsbl, BAMSIOUIHE HA AKTHBHOCTD U HHTEHCHBHOCTh PA3BUTHS
OIOI3HEH.,

K marum chaxkmopam omuocsimes:

. Kimmaruueckue ycJioBus paiioHa pa3BHTHS OIIOJIZHENH,

2. Tuaponorudeckuii pesum pex.

3.  Penbed mecTHOCTH — (pOpMA CKIIOHA, BBICOTA.

4. PacruTenbHOCTE HA CKIIOHAX M OTKOCAX, €€ HAIMYME WIH OTCYTCTBUE, Xa-
paKTep pacTHTENBHOIO IOKPOBA, MOLIHOCTE KOPHEBOH CHCTEMBIL.

5. Teonorunueckoe cTpoeHHe CKIIOHOB M OTKOCOB, COCTAB MOPOJ, YepeloBa-

HHE CIIOEB Pa3HOro COCTaBa.

CoBpeMeHHble H HOBEHIIIHe TEKTOHUYECKHE [IBHMKEHUS H CeliCMHYHOCTD.

['uaporeonornueckue yeloBus.

8. Pazsurue cOnyTCTBYIOWIMX IEOIOrHYECKUX [IPOLECCOB — 3PO3HH, BhIBET-
puBaHud, abpazun, cy(po3uu, 3eMiueTpsaceHuii.

9. OcobeHHOCTH (PHIMKO-MEXAHUYECKHX CBOHCTRB MOPO/I.

10.  OcobeHHOCTH HHIKEHEPHOH JesTeIbHOCTH YelI0BeKa.

M3 knuMaTHYeCKHX M METeOpOIOIHUYECKHX XapakTepHcTUK Haubolbliee
BIIHSHHE OKA3BIBAKT aTMOC(EpPHEIE 0CaIKH (KOIHUECTBO, PEsKUM BhINAJICHU H
BHJI), UCHIAPEHHE, TeMIepaTypHblil pexumM. JnurenbHble MOPOCALIHE 10K
PH HU3KOH BelMYHHE UCHAPEHUS CHOCOOCTBYHOT HHOWIBTPALHH BO/IBl B 110-
PO/IbI, HACBILLEHHID HX BOJOH H 1orepe npouHocTH. MHTeHCHBHBIE JIMBHH CII0-
coOCTBYHOT OBICTPOMY CTEKAHWUK) BO/IbI 110 CKJIOHAM M B MeHbLLEH CTeleHH oKa-
3BIBAKOT BIIMSHHE HA AKTHBH3ALMIO onoizHeil. Hanboubmas cBsize BHYTPHIo10-
BOI'0 PEXMMA VBIAKHEHHOCTH W OINOJIZHEBOIO [MPOLECCa YCTAHOBIIEGHA 151
OIONI3HEHN B IMOBEPXHOCTHBIX OTIIOMEHHAX.

Ha akrususanuio onoisHed OKasbiBaloT BAUSHHE CE30HHLIE H I'OJ0BBIE KO-
nedaHus TeMIEPaTyYPhl BO31YXA, OHH BBI3BIBAIOT YEPeIOBAHHE PACIUHPEHUS U
CHKATHA MOPO/Ibl, H3MEHAS CBOHCTBA TOPOJ.

o
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Pewnm ocafkoB OKa3bIBAET BIMSHUE HA THPOJIOTMYECKHI PEXHM pekK,
03€D, BbI3bIBAS MABOJKH, BO BPEMH KOTOPBIX TaKKE MOIYT aAKTHBH3HPOBATHCH
OII0JI3HH. XapakTep UUPKYSUHU arMocepHOro BO3/IyXa BIMAET HA YBe/lHYe-
HHE CKOPOCTH BOJHOIO I[OTOKA, PAa3BHTHE BOJHONPHOOHHBIX sBIEHHW. D1u
MPOLECCH] TAKAKE MOI'YT AKTHBH3HPOBATEL OMOI3HEBLIE [TPOLIECCHL.

BawHnoe BiHsHHe Ha pa3BUTHE OIQJI3HEH OKa3blBaeT pe/ibed MeCcTHOCTH.
Brusinne moker ObITh HpsiMbIM M KocBeHHBIM. [IpsiMoe BiMsiHME OKa3bIBarOT
BBICOTA M KPYTH3HA CKJIOHOB H OTKOCOB (HCKYCCTBEHHO CO3/[AHHBIX CKJIOHOB),
ux popma. Yem Oonblie BLICOTA H KPYTH3HA CKIIOHOB, TeM Ooree Onaronpusit-
HbI€ YCIOBUS CO3JarOTCH st 00pa3oBaHus O10JI3HEH, TeM 0oliblie 00beMBI
onouzHeil. [Ipu npounx paBHbIX YCIOBHAX, HAUDONEE YCTOHYHBBIMH SBIISHOTCS
BOIHYTBIE CKIIOHBI, H MEHE YCTOHYMBLIMU — BBITYKIIbIe H HasHcawolme. Koc-
BeHHOE BoO3JeiicTBUe pellbeha NPOsBIsercs B paclpelelleHHH KoNH4yecTBa
OCA/IKOB, TEMIEPATYPBI, LUHPKYJALMH BO3AYXaA, PACTHTEILHOIO [OKPOBA, I0-
BEPXHOCTHBIX U IO/3€MHBIX BO/L.

Hamuuue pacrurensHOCTH Ha CKIIOHAX co3jqaeT apMHpyrommi aqdexr,
npensreryer HHpuIbTpanun Boj. Ho Ha onomsuax ¢ 0onbimoil riryduHoil 3a-
XBaTa KOPHEBasA CHCTEMA PacTeHHil, 0COOEHHO JPEBECHBIX MOKET HE JOCTHIATh
[OBEPXHOCTH CMELLEHUS, ¥ JIPEBECHAas PACTHTE/ILHOCTE B TAKHX CIIyUasX MOKET
YTSKENATE CKIIOH H IIPOBOLHPOBATE OIIOJIZHH.

['eosornyeckoe crpoeHHE CKIIOHOB [PEJOINPEe/sSeT THIILI ONOJI3HEIH,
HHTEHCHBHOCTh M aKTHBHOCTb MX IposiBieHHsA. Onosi3HH, B OCHOBHOM, pac-
MPOCTPAHSAOTCS TaM, I'/le CKJIOHbBI CIIOMEHb! INTHHHCTBIMU [IOPOAAMH HWIIH rje
B TOJILE MOPOJ BCTPEYAKTCA CIIOH, MPOCIOH, 30HBI IIMHUCTBIX W JIPYTHX
pazHocTell nopo/, o0pa3yilide NOBEPXHOCTH M 30HBI ocladlleHus, U Ha
CKIIOHAX C HAKOIUJIEHWAMH JIEIFOBHAJIBHBIX, THBHAIBHBIX, NPOIHBUANIBHBIX
[IIMHUCTBIX OTH0)eHHil. Onon3Hu pa3BHBAKOTCA H B CKAJIBHBLIX [0POJAX, HO
MpH HAIHYUK TPELUHOBATOCTH, INIHHUCTBLIX MPOCIOEB, TIIHHHCTOO 3amoll-
HUTENS TPELIHHE! (ONOI3HH aHrapckoro Tuna). boneuioe 3HaueHHe HMewT
YCAOBUA 3ajIeraHus 11opojd. AKTHBHEE OIOJI3HU pa3sBUBAKTCA HA Y4YacTKax
najJeHHeM CIIOEB 10POoJ B CTOPOHY OCHOBAHMA CKIOHOB. XapakTep YCIO0BHH
3alleraHus [opos BIMseT Ha THnbl ononsHeid. M3 Qu3nko-mexaHnueckux
CBOHCTB NOPOJ INIABHOE 3HAYEHHE B PA3BHTHH OIOA3HEH HMEIT [POYHOCTD,
4 TAKKE IJIOTHOCTh, BIAXKHOCT, PA3MOKAEMOCTb, CBOHCTBO IMOI3YYECTH, BO-
JOIPOHHLIAEMOCTh, CKJIOHHOCTL K HaOyxanuw. Bee »tH croiicTBa moryr
CrocoDCTBOBATE CHHIKEHUIO TIPOYHOCTH [MOPOJL, YTO MPUBOIUT K PA3BHUTHIO
HIIH aKTHBH3AI[HH OTOJI3HEH.

Biusinne coBpeMeHHBIX TEKTOHUYECKHX JIBH/KEHHMH HA pasBHTHE OIOJ3-
HEH HEe OKa3bIBaeT HENOCPEICTBEHHOrO BO3ACHCTBHS, a pealusyercs yepes Ta-
KHe BaxHbIe (PaKTOpbl, KaK pelbed, YpoBeHb MOA3eMHBIX BOJ, MOJIOMEeHHE Da-
3HCA IPO3HH, YCIOBHS 3alIeraHusl IOPoJl, ONPEIesoT CeHCMHUYECKHE SB/ICHHS.
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[locnenHue BBIZBIBAIOT PA3BHTHE HOBBIX OIOJI3HEH WIM AKTHBHU3HPYIOT Cylle-
CTBYIOLIIME. AKTHMBHEE OIOJI3HEBBIE IIPOLIECCH] PA3BHBAKOTCA HA TEPPUTOPHAX C
COBPEMEHHBIMH [ONIOKHTEIBHBIMH JIBIGKEHUAMH, [TOJHATHAMH, KOTOPBIE [IPH-
BOSIT K PacUlIeHEHHIO pefibeha, YBeIHUYEHH) BBICOTHI H KPYTH3HBI CKIIOHOB,
HAKOIUIEHUI) [IOTEHIHUAITLHON YHEPIUH B [1OPO1AX.

Ha paseurne ononsseii 00blIoe BIMSHHUE OKA3LIBAKOT I'MIPOIEOIOrHYe-
CKHE YCIIOBHS, KOTOPBIE BEIHOYAT CIEIYIOUHE KOMIIOHEHTBI: XapakTep BO-
JOBMELLIAKLIHX [10po, (hopma 1 riayOHHA 3a1eranus N0A3EMHBIX BOJL, HAIpaBs-
JIeHHe JIBUKEHHS U XapakTep pasrpysky, U3IMEHEeHHE YPOBHEH, pacxoloB, TeM-
neparypa, XMMUYECKUH COCTAB, MX I'MAPOCTATHYECKOE M I'MIPOAMHAMUYECKOE
JaBleHHE,

BimsHue noj3eMHBIX BOJL HA OMNOJA3HU JIOCTATOYHO XOPOIIO M3ydeHo. B
LEJIOM, BIMSHHE [MOJ3EMHBIX BOJI HA OION3HEBLIE [POLECCHl 3HAYHTEILHO, KO-
IJ1a 30HA OMNOJI3HEBLIX Je(opMaLHil IPOXOJAHT B BOAOHOCHLIX NOPOJAX H OTHO-
CUTEIILHO HEBEJIMKA, KOIJA BOJbl HAXOATCH B BhILIENEKAUMX [0POIAX, [1ac-
CHBHO VBJIEKAaeMbIX B ornoisHeBoi npouecc. lloazemHele BOABI BIHAKT Ha
MPOYHOCTH MOPO/L M BEJIMYHHY HANPSAEHUH, Ha MOLIHOCTh OKPOBHBIX OTJI0-
#eHUH. bonblioe 3HAYEHHE UL PASBUTHS OION3HEH UMEeT [ONI0KEHHE YPOBHS
[10/13¢MHBIX BOJI 110 OTHOLIEHHIO K MOBEPXHOCTH CMEIIEHUS WIH CKOJIbAKEHHH
opo1. BO3MOMKHEL TpU clryuas:

1. TogzemHble BOABI 3A1Erat0T 3HAYMTEIBHO HHMKE [IOBEPXHOCTEH cMe-
IIEHUA W JaKe B [IEPHO/IbI MAKCHUMAIIBHBIX [10IBEMOB HE JIOCTUTAKT €10 H He
OKA3LIBAKOT HUKAKOIO BJIMSIHUS HA ONOI3HH. B Takux yelnoBHSX paiBHBAIOTCH
OIOJI3HH HErJyOOKOI0 3aJI0MKEHHS, ¢ HH(PHIBTPALMOHHBIM THIIOM 00BOIHEHMS
3a CYeT arMOC(epHBIX OCAJKOB. JTO OIOI3HU-IIOTOKH, CIUIBIBbI, LIKPOKO pac-
MPOCTPAHEHHBIE B PBIXJILIX YETBEPTHUYHBIX OTJIOKEHHAX, B 4aCTHOCTH B 3anaj-
Hoi Cudupu.

2. YposeHb MOA3eMHBIX BOJI HAXOAUTCH BBILLE MOBEPXHOCTH CMELLICHHUS,
OIOJI3HEBBIE MOPOJILI MOCTOAHHO ODBOJHEHbI, HCIBITBIBAIOT I'HAPOCTATHUECKOES
H FHIPOJHHAMWYECKOE [JaBICHHE U XapaKTep PasBUTH OIOJI3HEH olpeJe/seTcs
H3MEHEHHEM T'HAPOrenJIOTHYECKHX YCI0BHIH. B Takux ycrnosBHsX pa3sBuBacTCs
OIOJI3HH OJIOKOBOIO M CIIOMKHOIO CTPOSHHS, 3HAYHTEIIbHOH MOLIHOCTH.

3. lloepxHOCTH CMELUEHHA HAXOAATCH B 30HE KoJleOaHHUs YPOBHS M0/1-
3EMHBIX BOJ. AKTHBU3AUMA OIOJI3HEH B 3TOM Cllyyae CBH3AHA C MEPHOIOM
MOJAbeMa YPOBHS BO/AbL. B Takux yCAOBMSX pazBuBalIcid B OOJIbLILIMHCTBE
OIOJI3HH B JIECCOBBIX MOPOJIAX, CKOPOCTb MO3EMHBIX BOJl, XHMHYECKHI1 COCTAB,
TEMIIEpaTypa BIHSAKOT HA pa3BuTHe npoueccos cyddosumn, pacrsoperus u dop-
MHpOBaHHe OCHad/IeHHbIX 30H B CKJIOHE, IJIe MOI'YT TakkKe aKTHBH3HPOBATHCS
OIOJI3HH.

BraronpusataeiM QakTopoM, aKTHBH3HPYHOLWIMM OIOJI3HEBBIH Ipolecc,
ABIACTCH PA3BHTHE COMYTCTBYHOIIUX IeOJIONHYECKUX MPOLECcCOB, TAKHX Kak
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BBIBETPHBAHNE, po3us, adpazus, cydposus, nerpajanns Mep3ioTsl, 3eMie-
TpsceHHus U ap. Bee i npoueces! obdneryaroT AeHcTBHE NPHYNH HAPYILEHHS
YCTOHYMBOCTH IOPOJ HA CKJIOHE, YBEIHYMBAKT CABHIAKOLIHE YCHIIHA, WIH
YMEHBIIAKT YASPKHBAIOLIHE CHIIBI B IIOPOJAX CKIIOHA.,

BraronpusiTHele YCII0BHA [ULS Ppa3BHTU OIOJNI3HENH, K COKAIEHUID, B DOJIb-
IIMHCTBE CJIYYAEB CO3/1aeT WHKEHEPHO-XO34HCTBEHHAs [EeSTe/IbHOCTE YelloBe-
Ka. AKTHBH3UPYIOT OIOJI3HEBBIE CMEIEHUS 3aCTPOHKA CKIIOHOB H IPHCK/IOHO-
BBIX TEPPUTOPUIL, JBUKEHUE TpaHCIopTa, cOpOCkl BO/BI, HAPYIIEHHE CILIOLI-
HOCTH [OPO]] HA CKIIOHAX W PACTHUTE/ILHOCTH, NOJPEe3Ka CKJIOHOB, OCYILECTBIE-
HHE HEPALMOHAIILHOIO KOMILIEKCA MEPONPUSTHIL, OTCYTCTBHE HAI30DPA 3a pado-
TOH 3THX 3ALLUTHBIX COOPYKEHHH, IPUMEPOM YEr0 ABIAETCA COCTOAHHE COOPY-
wenuil B Jlareprom camy r. Tomcka — fedopMatiny ipeHakHbIX TPYD, JTOTKOB,
HApYLIEHHEe PACTHTEIBHOCTH HA CKIIOHAX WCKYCCTBEHHBIX Teppac H T.I1. 31ech
HEKOTOPLIE 3alMTHLIE MEPOIPUATHS [0 CHX 1op JaroT oOpaTHeiil a(dext. Kak
[PABUIIO, HA PA3BHTHE OIOZHEH BIIMAET OJHOBPEMEHHO KaKas-TO CymMMa rnepe-
YUCIIEHHBIX (aKTOpoR.

Hunamura u mexanusm onorinesozo npoyecca.

Jlnst cocrapieHus [IPOrHO3a pasBUTHA ONOI3HEN W 0DOCHOBAHUS 3alUNT-
HBIX MeponpuaTHil HeoOXOIUMO KpoMe IPHYUH PA3BHTHA ONON3HEe, 3HAThH
JUHAMHKY ¥ MEXAHHU3M PasBUTUS IIPOLIECCa, THITBL OOJI3HEH.

JluHaMHKa OOIZHEBOIO IpoLiecca onpeaensercs 0CoDEHHOCTAMI H 3aK0-
HOMEPHOCTAMHU €r'0 pa3BUTHA BO BpeMeHW. B JIMHaMUKe pasBUTHS Kak10I0
OI0/I3Hs DONBUIHHCTBO HCC/e0BaTellel pa3linyaoT TPH HTana WId CTajHH
(no Casapenckomy @.I1.).

1. Dran (craams) NOANOTOBKH ONOMN3HA — IIOCTEIIEHHOE YMEHbIIEHHE
YCTOHYHBOCTH MACC I'OPHBIX 11OPOJI.

2. Craaust coOCTBEHHO OIOJIZHEBOI'O CMELeHHs — ObICTpast, pe3kas 1o-
TePS YCTOHYHBOCTH MACC FOPHBIX MOPOJ, CMELEHHE HX.

3. Craausa nocieayrolled AU3HH CKIIOHA H CMELIEHHBIX Mace — HIIH
3Tall BOCCTAHOBICHHS VCTOHYUBOCTH Macc ropHblxX nopoi. EmenssHosa E.11
B [IEPBOH CTAHH BBLACIAET CTAHH CKPBITOH H SBHOH NOJANOTOBKH OIOJI3HEH
H, KPOME TOI'0, PEKOMEH/IYET BBIAEIATE CTAIHK [TOBTOPHBLIX CMELIEHHHH.

[1poaonKUTEIBHOCTE ITHX ITANOB B KAK/J10M KOHKPETHOM Clly4ae pas-
AMYHA (B 3aBHCHMOCTH OT NPHYMH OIOJ3HS W IeOJIOrHYecKUX YCIIOBHI U
APYIUX [PH POJAHBIX H UCKYCCTBEHHBIX (haKTOPOR).

Bpemst or Hawana nepsoro srana nojroToBKH — ONOI3HA 10 [OJIHOIO Mpe-
KpAaLIeH!s!, OIOJI3HEBBIX [e(hopPMALIMIT HA3BIBAETCH ONOJIZHEBLIM LIMKIIOM.

Kas/iplii 0mon3sHeBoii npoliece, Onoli3HeB0e CMellleHHe XapaKTepu3yeTcs
OIpe/IeIeHHBIMH JHHAMHKOH U MEXaHHU3MOM.

MexaHn3M OIOA3HEBOTO MPOLECcca — ITO BHI, CIIOC00, XapakTep onolsa-
HHsl MACC MOPHBIX 1opo/1. Mexanusm Beipaxaercs B Gopme:
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1. Cusura OI0KOB Mopoj (CTPYKTYPHBIE OIOJI3HH — OMOJI3HH CKOJIbIKe-
s o B.J1. Jlomranze). Oraenenune 010K0B OPO/L H CKONBKEHHE HX 10 YETKO
BBIPAMKEHHBIM [MOBEPXHOCTAM CKOJIBKEHHS [IPOMCXOANT De3 HapyIIeHHs CTPYK-
TYPbl, MOHOJIMTHOCTH BJ10KA [1OPOJL.

2. TeueHus (n1acTHYHBIE ONOJIZHM, IBHKEHHE 110PO/] N0A00HO BA3KOM
auiakocT). Ilepemernente yacTuil B pIXJIBIX HOPOJAX HE TONBKO BHHU3 I10
CKJIOHY, HO H [IONepeYHble BHYTPH JABHEKYIIEHCS TOMH. YacTHIIBL MOTYT Ile-
pemelarsesa ¢ pasHoi ckopoctbro. [loBepxHOCTH CKONbKeHUs ¢ado BbIpa-
#eHbl. [InacTuyeckHe TedeHHs PA3BHBANOTCA IPH HAPYIIEHHH INPOYHOCTH
IJIMHUCTBIX II0PO/1 B pE3y/bTaTe HApYIIEHUs CTPYKTYPHBIX CBA3EIl.

3. llepexouaneie criocodel nepeMemieHHs (CTPYKTYPHO-ILIACTHYECKOE
JIBUKEHHE: H3rHD, KpyUeHHe, cMATHE).

Huoeenepno-ceonozuieckue Kraccuguxayuu onoasmuen

HuxeHepHo-reoioryueckas OLEHKAa YCTOHUMBOCTH CKIIOHOB, OTKOCOB H
OIIOJIZHEH NPOU3BOANTCA HA OCHOBE M3yueHUs onousHei. [lpn u3syuenun Bes-
KOO SIBIIEHUs 00s3aTelbHO MOJIB3YHOTCH THIW3aMell 1 KnaccHpukaimeil usy-
yaeMoro o0bexTa, ABIEHHA, YTo0bl PELNTh [IOCTABIIEHHBIE Nepel UCCle/loBa-
TeneM 3anaud. B Hacrosuee epemst HacuuthiBaercs Gonee 150 wiaccuduranmii
oron3Heil. ITH KiacCH(UKALMK Pa3/IelsoTcs] Ha TPH Ipylel: odmiue, 4act-
HEIE, PErHOHAIILHEIE.

Bonpocamu knaccuHimMpoBaHus 3100 CIHOKHOIO SIBJIGHHS 3aHHMAKOTCH
Oonee 100 jer, HO 10 CHX [1OP HET eAHHOI, pa3padoTaHHOH Ul BCeX PErHOHOB
M BCEX THIIOB OIOJI3HEH kiaccH(UKanuu. JTO FOBOPHT O CIOMHOCTH H3ydae-
MOI'Q IPOLECCa W He M3YYEeHHOCTH ero 10 KoHua. B Hacrosimee epems nepen
pas/ieioM HHKEHEPHOH re0/IHHAMHKH, H3YYaKIIEM OIMOJI3HH (M JpyTrUe rpasH-
TAIMOHHBIC TPOLECCH), CTOHT NpobieMa co3aaHus yYHU(PHIMPOBAHHON Kilac-
cuHKalHK 0cOOeHHO B CBA3H ¢ npuMeHeHneM IBM 118 w3yueHHs CIOMHBIX
MPHPOIHBIX [POLECCOB, JUI H3YUEHUS [IPOLECCOB METOI0M MOIE/TUPOBAHU.

OcraHoeuMcs Ha knaccH(pUKaUuaX ONON3HeH, KoTopele HanOoslee Hin-
POKO IPUMEHSIFOTCH B HACTOSIIEE BPEMS B IIPAKTHKE HCCIIeI0BAHHIL.

bonbas 3acnyra B paspaborke Bonpoca kiaaccHpuKauuii onossHei
npunauieskut @01 Casapenckomy. B 1935 r. on paspadoran u npeioxui
CXeMY KIaCCH()MKAHMOHHBIX [IPH3HAKOB KOTOPBIE MOMKHO HCIIOJIB30BATE JJIs
yauduuupoBanus KnaccHQUKauMil ¥ kiaccHpUKaALUH HX, COOTBETCTBEHHO,
ITOH CXeMbl. DTH MPHU3IHAKH PA3JAelIfA0TCs CASIYIHM 00pazoM:

. Ilo crpoeHHio, CTPYKTYpe CKIIOHA.
2. Ilo npuunHaM HeYCTONYHBOCTH MACCHBA.
3. [lo daxropam, crnocoOCTBYIOWMM [POABICHU) ONOJI3ZHEH (YCIOBHS IHTa-

HHs, KOHQUIypaLus CKIOHA, BEIBETPHBAHKE, 3eMIICTPACEHHS, YHUUTOMXKE-

HHE PACTHTEILHOCTH H T. J1.).
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4. Ilo pasmepam u riayOnHe 3axsarta (IIOBEPXHOCTHBIE — 40 1 M, MEJIKHE 10

5 M, rnybokue 10 20 M, oueHs riydokue =20 m).

5. llo BpeMeHH NPOABIEHHA H COCTOAHHIO.

boneumimHeTBO MecnenoBareieil B JallbHEHIIEM [IPH PeLeHHH BOIPOCOB
KJIACCH(UKAIMH I'PABUTALIMOHHLIX IpoleccoB B DoMblueil MM MeHbllel Mepe
MCIIONB30BAIN 3TH [IPH3HAKH: 3TO BHJHO H3 CIEAYIOUIMX MPHMEpPOR 00MIHX
KItaccH(pUKaLHii.

[Tasnoe A.IL B 1903 r. pazae/mun ONOA3HH 110 XapakTepy pasBHTHA CMe-
LIEHUS HA Je/ISIICHBHBIE (COCKAIB3LIBAKINE) W IeTPY3HBHEIE (TOJIKAKLIHE).

Cagapenckuii @11 B 1935 r. pazaenin onoJIzHH 10 CTPYKTYPE CKIOHA U
[OJIOKEHHIO IOBEPXHOCTH CKONbkeHHs. OMOI3HN pas/ie/ieHbl HA ACEKBEHTHEIE,
KOHCCKBEHTHBIE M HHCEKBEHTHBIE. ACEKBEHTHbIe 00Pa3yHOTCAd B OJHOPOIHBIX
PBIXJIBIX [1OPO/aX, KOHCEKBEHTHBIE 00PA3YIOTCH B CIIOHCTBIX NOPOax 110 olpe-
JeIeHHBIM IIOCKOCTM (pasjiena cl0eB [opoll, TPeLMHAM); HHCEKBeHTHEIe 00-
PazylOTCHd B HEOIHOPOJHBIX CIOUCTBIX NMOPOMIAX, 3aIEratolliX FOPU30HTAILHO
WIIH NAJAR0NMX B CTOPOHY CKJIOHA, /1€ IIOBEPXHOCTE CKOJIBKEHHUS [EpPeceKaeT
pa3HUHbIC CIIOH.

HACTHBIE xnacendmratuy cocTaBlsOTCs 110 KAKOMY-TO OJHOMY IpH-
3Haky. Hanpumep, knaccudukaums no Qopme B IaHe, rje BbLIEIHKOTCS
OIOJI3HH: LIMPKOOOpasHbIe, (PPOHTAIILHBIE, BeepoodpasHbie, rieTuepoodpasHeie,
YIJIOBBIX OUEPTAHWI, 3JUIMIICOUIANBHEIE, IPYIICBHIHEIE, KAIUICBHIHEIE, JI0HK-
KOOOpa3Hble, CIOKHBIE.

PEI'’MOHAJIBHBIE knaccudmkaiuy COCTABIAKICA 110 PasHbIM IIPHU3HA-
KaM, HO JUIsl ONpe/ie/leHHBIX PerHoHOB, TeppuTopuil. CyliecTByeT psjl Kllaccu-
(pukanmii:

a) M0 NPUYPOUEHHOCTH JIBIGKEHHS K ONpeJeleHHbIM cTparturpaduueckum
rOpPH30HTAM;
0) 10 reHe3ucy CKIOHOB.

B sroil rpynne 3acny:kupaer BHUMaHHA Kiaccudukauus 3onorapeea

[".C. no TpemM npu3HaKam:

) crpoeHHE OION3HEBOIO MACCHBA;

2)  xapakrep fedopMaluii B MEXAHU3M CMELLICHHS,
3)  tHn ¥ (popma JI0Ka OIOJI3ZHEBOTIO CMELLEHHS.

3onotapes [".C. pazne/sier oroa3HH HA CIEIYIOLUIHE THIBL, XapakTepu3yer pe-
I'MOHEI UX PACIPOCTPAHEHUS:

I.  OnonsHu BbIJABIWBAHMSA, [ETPY3HBHBIE, KOr/a cliadble [OPO/IbI
Haxosres 1o donee npoudsivMu (Kpeiv, Onecca, [Tosomkse, baiikan).

[I.  CkonbmeHHs HIM KOHCEKBEHTHbIE — 00BIYHO HMEHT OJI0KOBOE CTPO-
€HHe, PACHPOCTPAHEHB! B PAHOHAX AKTHMBHON TEKTOHWYECKOH NesTeIEHOCTH.
PacnipocTpaHeHs! HIHPOKO B TOPHBIX paiioHaXx.
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I1l. [ensncusHble, OMON3HU-TIOTOKH PACIPOCTPAHEHBl B PBIXJIBIX [1OpPO-
J1aX BO MHOI'MX PErHOHAX.
IV. OnonsHu cioxkHbIX THIOB. PacipocTpaHeHsb! B pa3HbIX PErHOHAX, HO
yalle B rOpHBIX paioHax.

Tabtmmua 18

KJI&CCHCpHKﬂL{HH ONOJI3HEBBIX ABIEHHH HA CKIIOHAX H OTKOCAaX '(:III)

H.I1.UBanoBY).

Tun ononzug

OcHoBHAs IPHYHHA HAPYIICHHS
YCTOHUYHBOCTH

XapakrepHsie opMsl
OMON3HEH

ADpa3snoHHBI

[Ipoasngerca na Deperax Mopei 1
HCKYCCTBCHHBIX BOJOXPAHIINII 33
CHET Pa3pyIIHTEILHOH 1eATEILHO-
CTH BOIH

Menkue o0pyuenus, rayoo-
KHC BEKOBBIE OMOT3HCBHIC
JBIKCHNS

Dpo3HOHHBIH

Br3eieacTca GOKOROH MIH TOHHOH
IPOIHCH

Mengue (BuzBannsie HoKOBOI
apo3ueii), rmyOokHe (BEI3BaH-
HBIC JOHHOI Ipo3ueii)

KomncueTenTHLIiH

BriseigaeTca H3IMEHEHHEM KOHCH-
CTCHIHH NOpO0d B CBAZH C J0M0OJI-
HHTCIBHLIM YEBIAKICHHCM

CI'I.I'IHBhI., OINLIBHHEL, MOBEPX-
HOCTHBIC, UHEKITHYHBIC, KOH-
TAKTHLIC

HApnserca pesynsTaroM rTyOHHHOIM

BJ'IDKQBLIC, KOHTAKTHBIC, C

HArPY3KaMH

[TnacTHueckHi
MO3YYECTH ECTECTBEHHEIX CKIOHOB |BBITHPAHHEM
BrizeiBaerca 3emMneTpsaceHHAME
" . TuKCOTPONHBIE, CTPYKTYP-
CeficMH4ecKHH HITH B3PLIBAMH H THHAMHYECKHMH -

HEBIE, MEPCHANPAKCHHEBIC

,U.DI'IDJIIII‘ITCJII:IID
IIﬂl'IpSI}I(CIIIILIﬁ

Bosunkact B pPEIVILTATE OCTATOY-
HBIX IIHHPH}KE‘III’IH HITH HCOTCKTO-
HHYCCKHX NPOLECCOB

["opu3onTaneHo nepenanps-
JKCHHBIC, HEOTCKTOHHYECKHE

["mnponanpsxeHHbl

HPDHBJIHCTCH [PH HIMCHCHHH pe-
HHMOB MOBEPXHOCTHERIX H TMTOJ3EM-
HBIX BOJ

Bapewennsle, ruipoIHHAMH-
YECKHE, 32 CYCT NOPOBOTD
ABICHHS

Cythdpoznonnerii

HPDHBHHCTCH B pE3YILTATC BEIHOCA
IPYHTOBBIX HACTHII H3 NTECHAN0-
TIHHHCTEIX OTA0KCHHI

OOpy1IeHHA, IHKIHYHBIE,
MPOBATLHEIE

AHTPONOrCHHBIH
(TeXHOTEHHLIH )

BriseipaeTca X038icTBCHHON 104-
TeNLHOCTLID YEI0BEKA

Harpyixenusie, nepeysmna-
HEHHBIE, N0pafoTaHHbIE

[MomureneTHyeckui

Cea3an ¢ Bo3/CHCTBHEM KOMIUIEKCA
MPHYHH (HE BCET/Ia BRIACHEHHLIX )

Boamokie Bee NepeUUcIcH-
HBIE BBRIIC PASHOBHIHOCTH

118

118/149



09.08.2022, 12:50 Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

[lpocnozel pazeumust onoasnel B HACTOMLIEE BPEMs COCTABIIAKOTCH Kade-
CTBEHHBIE M KOJIMYECTBEHHBIE, B 3aBUCUMOCTH OT CTaJHi HWHXKEHEPHO-
reQIOrH4ecKiX HeCle 0BaHuH, X JeTalbHOCTH.

KAYECTBEHHBIE meTojsl — 3T0 3aKii0ueHHe 0 TOM, BOZHUKHYT WK
HET HAa CKJIOHE B JAHHOH MECTHOCTH OIIOJIZHEBBIE CMELleHus. JT0 Kaue-
CTBEHHOE 3aKJIKOUEHHME OCHOBBIBACTCH HA 3HAHHH ODIIHX 3aKOHOMEPHOCTEN
Pa3BUTHA OIOA3HEH, HAa H3YYEHHH HHMKEHEPHO-IeOIOrHYeCKHX YCIIOBHH
YUACTKA, HA KOTOPBIH COCTABISETCH [IPOrHO3 (METOAbl IIPOrHO3UPOBAHHS —
HHKEHEPHO-IeOOIMUECKUX AHAIOIMH, CPABHUTEJIBHO I'€OJIONMYEeCKHi, reo-
JIOTHYECKOTO 1o100us).

KOJIMHECTBEHHBIE wmeroast — meroasl pacdera  Kod(puimueHTa
YCTOHYHBOCTH H METO/Ibl MATEMATHYECKOI'O H HATYPHOI'O MO/IEIHPOBAHHA.

[Iporuos, cocraBneHHbI THOOBIM METOL0M, JI0JIKEH JAThE OTBETHL HA Clle-
JYIOLHE BOIPOCH! (€ Pa3HON TOYHOCTBIO, AETAIBHOCTBIO).

Bo3mokHOCTE HApYILIEHHUs PABHOBECUS CKIIOHA.

Tun napyienus.

Macuurradbl, rpaHHIIbL

MexaHu3mM cMeleH s,

Bpems cmerienus.

CKOpoCTh CMELLEHUS.

[Tporuosel onoiasHel HeOOXOAMMBL JUIS HPEAYIPEKIeHHs 00pa3oBaHMsl
OIIOMI3HEH; JUIsl PACIIOJIOKEHHS COOPYKEHHH B OE30IacHOM MecTe; JUIs yCTa-
HOBJIIEHHS HEOOXO0AMMOCTH DOpBLObL; U NIPEIOTBPALLEHHS aBapPHil U YelloBe-
YECKHX KEePTB.

Bribop MeTo10B IpOrHo3a, TOUHOCTE €0, JOCTOBEPHOCTE M BH/IBL 3aBHCAT

oT cneayouux GakTopos:

. Benuuuna TeppuTOopHM (JIOKAILHBIH, PErHOHAILHBII).

2. Cpok, Ha KOTOpbIH cocraBisieTcs nporuos (goarocpounsiii 10-100 ner,
KpPaTKOCPO4HBIH, JKCTPEHHBII).

LleHHOCTE CODPYKEHUS, KOTOPOMY YIPOAKAET OIOII3EHb.

4. Cragus uccrenoBaHUs ¥ CTENEHb H3YUYEHHOCTH CKIOHA (IpejBapHUTeib-
HbIH, OPHEHTHPOBOYHBIH, YTOYHEHHBII ).

['eonornueckue yelnoeu:s CKIOHA.

Craaus pazBHTHS CKJI0HA WIH CTA/IHS PA3BHTHS OIIOJI3HL.

AN o

bad

&

[Ipomusoononsnesbie MepoORpUAIMUA.

[TpodunakrHyeckue: 3anpelieHne nojApesKl CKJI0HA, PACKONOK, MMOJIH-
BOB, COpOCa BOJ, CHUKEHHE HHTEHCHBHOTO JIBHKEHHS TPAHCIIOPTA, [IPHIPY3-
KM, 3aCTPOHKH W T. [I.

AKTHBHBIE:

.  bopbda ¢ NOAMBIBOM CKJIOHOB — CTEHKH MCKYCCTBEHHBIE IUISKH, BOJHO-

JIOMBI, 1aMOBI 1 T. 1. (pHc. 56).
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2. IlepeycTpoicTBO CKIIOHOE H OTKOCOB (YHONAMHBAHHE TEPPHTOPHH,
OaHKeTbl H KOHTPOAHKEThI).

3. Mexanuueckoe yaep:kaHHE OION3AMMX MAcC — IOANOPHBIE CTEHKH,
OypoHaOHBHBIE CBAH.

4. Jlpenax noa3zeMHbIX BOI.

5. VkperuleHHe CKIOHOB H OTKOCOB PACTHTEIILHOCTEID.

4 L Al i - -f H
Puc. 56. 3aaguma Gemonnsivu naumamu Pue. 57. Bodocbopubie nomru

6. IlokpeiTHE CKIIOHOB, OTKOCOB OJ€X 10 (I1€COK H T. J1.).

7. Texnuueckas Menuopauus rpyHTOB (LeMeHTALMs, CHIIMKATH3ALMU, 3a-
MOPaKHBAHKE, AIEKTPOIIPOrPER)

8.  Perynupopanue nopepxHocTHOro croka (puc. 57).

Bribop Mep 3aBucHT:

OT HHKEHEPHO-Te0JIOIMYECKHX YCIIOBHIH, IPHUHH U (PaKTOpOB;

BH/1A COOPYKEHUS;

€ro LUeHHOCTH;

CPOKA IKCIUTYATALIMH.

B sroM paszaene paccMOTpeHbl TOJIBKO HEKOTOpbIe HedlaronpHsTHbIE

reoIorHueckKie npoueccel, tonee nogpodHO ¢ 3TOH TeMOIl MOKHO 03HAKO-

MHTECS B Kypee MHxeHepHas reoqinHaMuka.

KoHnTpontHele Bonpock! K pazgeny 13

1. Yro Ttakoe reollorHvyecKkue IPOLECcChl C TOYKH 3PEHHS HMHKeHepa-
reonora?

2. Kakum 0o0pa3oM HeIOH3YUYEHHOCTh I'e0NOIHYECKHX IIPOLECcCOB MOMKeT
CKA3aThCA IPH CTPOUTENILCTRE 3AHUIT H COOPYKEeHHI?

3. Uewm oTnHUAKITCA MOHATHS «YCIOBHs» H «(DAKTOPBI» PA3BHTHS EOIOTH-

YecKHX npoleccos?

Yro yuureiBaercs B 00LIell WHMEHEPHO-Te0NOrHyeckoil kiaccu(uka-

IIHH MPOLECCOB U SBICHHH?

Yem omiHuaeTcs NaBOJAOK OT [1010BO/IbA?

Ha kaxom Gonore pacrer poros?

Kak nospuics TepMHH «kapcT»?

. Kakune merons! nporaosa onosnsseil Bel 3Haere?

-

%~ O
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Tema 14. UHXKeHepHO-reonornyecKkne KapThbl

WHuxeHepHO-Treoornyeckie KapThl 0083aTe/IbHO COCTARISIIOTCA 110 pe-
3YIBTATAM HHKEHEPHO-T'€0JI0IHIECKOH CheMKH.

HHuxeHepHO-Teo/lorHieckas Kapra — YMEHbIIEHHOE oToDpameHHe Ha
I0CKOCTH (PAKTOPOB MHIKCHEPHO-I'CONIOIMYECKHX YCI0BHH, 0TODpAHHBIX U
OXAPAKTEPHIOBAHHLIX JUIS PELIeHHsS BOINPOCOB IUIAHHPOBAHMS, [IPOEKTHPO-
BAHHUS U CTPOUTEIILCTBA PA3IMYHEIX 00BEKTOB.

[To macmtabam W HA3ZHAUEHHID WHKEHEPHO-TEOJIOIHYECKHE KapThl Jie-
JSTCH B COOTBETCTBHM ¢ MACILTA0AMH CHEMOK:

.  Menkomacwradusle (0030pHbie), Menbe 1:1 000 000, Hnus ruia-
HUPOBAHHS, PA3MELIeHHs 0Tpaciieil HAPOIHOIO X03MCTRA, /1 COCTABIEHHA
PErHOHAIILHLIX MEPOIPHITHI PELIeHHs IKOIOTHUECKHX npodlieM, METO10110-
ruueckoe W yueOHOe 3Ha4YeHHe; /Ui COCTaBlIeHHs padounx rumnores od HH-
HKEHEPHO-TeoNIornueckiX ycioBusix. COCTaBIsAOTCA MO pPe3yibTataM Kame-
palibHbIX HccneAoBaHWH MaTepuanos. CheMKa sl COCTABIIEHHS ITHX KapT
He [IPOBOUTCHL.

2.  Cpennemacwradbuele (rocynapereenssie), 1:200 000, 1:50 000.
Cocrasnsercs 1o pesyieraraM cheMoK. Hasnadenwe: pellieHHe BOIIPOCOB
manuposanus craguii TOO.

3. KpynHoMacurrabHble COCTABISKOTCH 110 Pe3YIbTATAM CbEMKH: Bbl-
00p Y4aCTKOB 1715l IPUBA3KH (pa3MeLLieHHs) COOPYKEeHHH Ha MECTHOCTH, IS
BLIOOPA THUIIOB (DYHIAMEHTOB, Pa3MELEHUS 3ALIUTHEIX MEpOIIPHATHIL, pelle-
HUsl BONIPOCOB CTA/IHH CTPOHUTENBCTRA.

[To conepx#aHHiO ¥ METOMKAM COCTABIEHHA HHKEHEPHO-TE0JI0rHUECKHE
KapThl AEISTCH:

l. AHanUTHYECKHE

A. Yacraele — oroOpamarorca (aKTOpPbl MHKEHEPHO-IE€OJIOTHUECKHX
ycnosuit (1-2 Qakropa).

b. CreunanuiupoBaHHble — XapakTepH3yiTes (akTopbl HWHKEHEPHO-
re0JIOIHYECKHX YCIIOBHH U1 pelleHHs] KOHKPeTHBIX 3a/1a4 /i KOHKPETHBIX
BH/I0B CTPOMTEIILCTEA.

B. Obuwue — orobpaxkarores Bce (PakTOpbl HHAKEHEPHO-I€0I0IHYECKHX
YCIIOBHIL [I715 pEelIeHUs BOIIPOCOB MHOTHUX BH/I0B CTPOHTEIBCTRA.

2. CHHTETHYECKHE.

A. Obmme YHHOHUHPOBAHHLIE — XAPAKTEPH3YETCH KOMILIEKC (PaKTOpoB
MHIKEHEPHO-Te0JIONHYECKUX YCIIOBHI JUIs Lelel MacCOBOI0 CTPOMTEILCTEA.
Cocragnsercs 110 eIHHOH MEeTOIUKE JIJIsl BceX MaciuTadoB.

b. Crenpanu3upoBaHHble — KapThl HHAKEHEPHO-T€OJ0rHYeCKOro paioHu-
POBAHUS LIS BCEX BUJIOB CTPOHTENLCTBA. BhIACIIOT YUaCTKH O/THOPO/IHBIE 110
HHKEHEPHO-Te0JIOIHUECKHM YCIOBHAM W OTIIHYAKIINUECH YEM-TO OT APYIHX.
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Knaccudukauus Tpodumosa:

KapTsl HHKEHEPHO-TeoJI0THYeCcKHX YCI0BHIE — cojepxar (pakTopsl
HHKEHEepHO-reollornueckux  yenosuil. K dakropam  HHIKeHepHO-
r'eoI0rHIecKHX YCIIOBHI OTHOCATCH Bee reoliorHueckde (pakTopel 3ToH Tep-
PUTOPHUH, KOTOPLIE BIUSAKT HA JAeATEILHOCTE YelloBeKa. 10 Takue dakropsl:

l'opHEele nOpoaBl CO BCEMH HX XApPAKTEPHCTHKAMH (BO3pacT, reHes3uc,
COCTAB, CTPOEHHE pa3pes3a, YCIOBHS 3ajleraHus MOpPOJ, COCTONHHUE TOPOJ,
(pU3HKO-MEXaHHYECKHE CBOIICTBA).

2. TexkTOHHKA U HEOTEKTOHMKA — XapaKTep CTPYKTYP (BJIMUseT HA yCIlo-
BHSl 3AIETAHHA [10POJ, PA3BHTHE IPOLECCOB), PEXHM HEOTEKTOHHYECKHX
IBHKEHHH.

3. l'eomopdonornueckue ycioBus — THIIBI penbeda, Xxapakrep, crpoe-
HUE, BO3PACT, NPOUCXOMIEHHE.

4. I'maporeonoruyeckue ycloBHs — riiyOMHA 3alleraHust 110/3eMHBIX
BOJ, VCIOBHS PACHPOCTPAHEHMS, YCIOBUS I[IMTAHWS, PEXHM, ArPECCHBHBIE
CBOICTBA BO/IbI, MHHEPAIN3ALIHA, COCTAB.

5. CoBpeMeHHBIE I'e0JI0IHUeCKHE MPOLECChl U SIBIICHUS.

I{.H.ili!.liEP;ﬂl;l;]':i':-l.ﬁ:é%‘ﬁEfEiﬁ:;ﬂ.ﬂ EAPTA 1

Macwrad 1:900 000
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Puc. 58. Hpumep kapmpl unicenepio-220102UHeckux Yerost
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Kpome Toro, Ha kaprax HMHKEHEPHO-I€OJOIHYECKHX YCIIOBH, JOIIKHBI
OBITh [OKA3aHBI MECTOPOKICHHS CTPOMTENBHBIX MaTepuanos. Crocodsl
OTOOpaMmKeHHA YCIOBHH Pa3IHUHBL

Kaprel ObiBaoT 001He u vactHble. Ha oDmmMX Kaprax 1oKasblBaTCs
BCe (DAKTOPBI MHKEHEPHO-TE€0IOTHYECKHX yelloBril, Ha yacTHeIX KapTax mno-
KaseiBaroTcs 1—2 (hakTopa, KOTOphIE UMEIOT 3HAUEHHE IS pPEelIeHHs KOH-
KPETHBIX 33/1a4 KOHKPETHOro y4yacTka (Harmpumep, /Ui [POrHo3a pa3BUTHsA
I'eOJIOrHYECKHX MPOLIECCOB M T. 11.).

KapTbl HHKeHEePHO-Te0J0rHMeCKOro PaloHHPOBAHHS — BEIICIAIOTCA
pasiMuHble KATErOPHH TEPPUTOPHI, OJHOPOJHBIE 10 HHKEHEPHO-
reQJIOrHYeCKHM YCIOBHAM U OTJIHYAOLIHECH 0T COCEHHX TEPPHUTOPHIA.

[IporHo3Hbie HHKEHEPHO-TEOJOIHYeCKHe KAPTHI — JIaeTcs XapakTe-
PHCTHKA HHIKEHEPHO-Te0JorHYeckiX (pakTOpOB U [IPOrHO3 HX W3MEHEHHs 3a
KaKOi-TO epHO/I BpEMEHH.

KapTsl H3MEHEHHOCTH Ie0JIOrHYecKoil cpelbl — I0Ka3bIBAIOT, KaK
M3MEHHJIMCh 38 KAaKOM-TO MepHOJ M0 BIHAHHEM TEXHOIeHHBIX (DaKTOpPOB
YCIIOBHSL.

e

¥
B e T
"

Puce. 59. Cxema munonozuveckozo paiionuposanus meppumopuu Heueprnozembs no
Xapakmepy paseumui ZpyHmossix moaty. -3 — undexce nposunyui; 4-5 — 3on;
6—8 — nodzon; Y — obaacmu NPEUMVIHECMBEHHO20 PACAPOCMPAHEHUA ZPVHMORBIX MO
odnopodnsix, 10 — deyxnopodnex, 11 — auozonopoonsix; 12 — pailonw pacnpocmpanenus
ZPVHMOBHIX MOTW & BEPXHEN Yacmu pazpesa NPeuMyecmechio KPVIHOOOI0MOYHBIX,
13 — necvwanwix, 14 — reccoewix, 15 — cmunucmuix, 16 — mopghanvix; 17 — epanuynr
nposunyuti, {8 — zon, 19 — nodzon, 20 — obaacment, 21 — paiionog

123

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qF Xddz%2FWEBBdun2FIPzcd7InVybCl6Imh0dHBzOi8vcG9ydGFsLnRwd...

123/149



09.08.2022, 12:50 Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

Puc. 60. lIpoenosnan unxcenepno-
220102UMECKAsn Kapma Kpoeau
pvouozo mena (no K.H. @omenko,
B.B.Bvmiozuny, 1986).
Vemoitivusoems 2opusix nopod u pyo:
! — cpeonsan; 2 — nuszkan, 3 — eecvma
HUIKAA] 4 — KamesopuA

mpegrosamocmu, 3 — koadighuyuenm
Kpenocmu, 6 — UF0IUHUL PAIMEPOR

CIPYKMVPHBIX G10K06, 7 — KOHIMVp
s u pyvauozo meia,; 8 — Gypoabie CKEANCUH B
——wt— AT : U UX HOMEP: & YUCTUMere — PazMep
C——ana i ) A 7 s CIPVEMYPHOZ0 G10Kd, 8 ZHAMEHAMENE —
——ft RamEm 2?*'5: 7 & 3 RPOYEHIN GHIX00 KEPH
A be=le

KoHTponbHble Bonpockl k pasgeny 14

Yro Takoe WHIKEHEPHO-reoloruyeckas kapra?

2.  Bubl HHKEHEPHO-TeOIOrHIeCKUX KapT 110 Ha3HAYEHUIO.

3. Kakyiwo uHpOpMalHI0 [OKA3BIBAKT HA  KapTaXx  HHIKEHEPHO-
reQJIOrHYeCKHX YCIIOBHIi?

.
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Tema 15. ®M3nKo-mexaHn4yeckKnue CBOMCTBA NPYHTOB

['opHele nOpoBl pasIHUAKOTCA 110 CTPYKTYPE, TEKCTYPE, YCIOBHAM 3a-
JeraHus, MHHEpPaJIOrH4ecKoMy H IeTporpadHyeckoMy cocTaBy, 4To o00y-
CIIaBJIMBAET pasHune HX QU3HKO-MEXaHHYECKUX CBOICTB.

Duzuneckue ceoticmed XapakTepu3yOT (H3HYECKOe COCTOAHME IOPHBIX
nopoj. BamHeiiue Qusnueckue CBOMHCTBA: IUIOTHOCTE, NOPHCTOCTD, BIIAXK-
HOCTb, IUIACTHYHOCTb H Ap. Boduwie ceolicmea NPOSBIAKTCH B OTHOILIEHHH
FOPHBIX M0PoJL K Boje. OHU XapakTepH3YIOT CIIOCODHOCTE MOPO,ibl H3MEHHTh
COCTOSIHHE, [TPOYHOCTE W Ae(hOPMHPYEMOCTD NPH B3aUMOASHCTBHH C BOJOH,
MOINoWATh H YAepaKHBaTh BOAYy, (UIbTpOBaTh ee. Baneiiide BoIHbIE
CBOHCTBA! BOJAOYCTOHYHBOCTE, BJIArOEMKOCThL, BOJ0OT/AA4a, KallHIUIAPHOCTE,
BOJIOIPOHHLAEMOCTE M Jp. Mexanuueckue ceolicmsad ONPEIENSIOT NOBEE-
HUE TOPHBIX MOPOJL NPH BO3JAEHCTBHH HA HUX BHELIHHUX HArPY30K (YCHIIHI).
Pasnuuator npoYHoCcTHBIE U 1e)OpMallHOHHBIE CBOMCTBA.

15.1. Moka3satenu M3NKO-MeXaHUYECKUX CBOCTB FPyHTOB

,j_[‘JlH OUEHKH IIOpoJd IIPpH HCIHOIB30BAHHH HX B CTPOHTCIBHBIX LEIAX
HEOEKU,LLHMO HMETE HX KOJHYECTBCHHBIC XapPaKTCPHCTHEHM WITH [MOKa3aTelH

CBOHCTE.
Tabnuua 19
Kraccugpurayuonnsie noxazamenu
CrolicTEO
[Moxazarenn Meroa onpenencuns
HIIH NPH3HAK TPYHTA
3 Bapemneanie obpazua
[TnoTHOCTE Macea lem BT P
H3BCCTHOrO 00BeEMa
o BEuHcACHE 0 IOTHOCTH, BIAK-
EctecTrennas Obvem nop B % Ko BeeMy .
HOCTH 1 IUIOTHOCTH MMHEPATLHOI
MOPHCTOCT o0beMy obpasua

YaCTH [ VIEILHEIH BEc)

Xapakrep H CKOPOCTh

PazmokaeMocTh - Henocpeacteennoe nabmo/acHHe
|. Bramunocts Habyxanus Hpuoope: 1.0. Jlarresa.
Habyxaemocts o Y 2. . dunarosa.

2. Yeemuenue oosemMa B %
1 AM. Bacuneepa

1. CranaapTHeii pyuHoii
2. O0nbeMui (ang uuca

[Tpenens: u uncno
MIACTHYHOCTH

[InacTHYHOCTE

IIACTHYHOCTH)
, [Nlokazarens Briuncnenne no MakcHMansHO
Y InoTHACMOCTE .
VIUIOTHACMOCTH H MHHHMAIBHOI IOPHCTOCTH
Koadydmument Tpyora I".H. Kamenckoro um
BoponpouuiaemMocTs -
(pHUIETPALHH Crneureo
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Oxonvanue matia. 19

CrolicTBO
HITH TIPH3HAK TPYHTA

[Tokazaremm

MeTon OIpEICICHRA

Buisetpenocts

H3menenue xapakTepHLIX
A TaHHOIT TTOPOJIBI TIPH-
3HAKOB H CBOIICTB, B 4aCT-
HOCTH, 1IBETA, POYHOCTH
(rp. I kn.), mposenenne
BTOPHYHLIX MHHEPATOB
(THnc), TpenHHOBATOCTh

Busyansusii

EcrecTeennan
(mpupoanas)
BIIAKHOCTE

BnaskHOCTE B BECOBLIX
MPOLEHTax

BIJIC‘_,-'IHHBEIIHC H BIBCIIHBAHHC

EcrecTeennan
KOHCHCTCHIIHS

1.Conpotusnenne
BJaBIHBAHHIO
2. [lokazaTens TeKy4ecTH

1. Konyc A.M. Bacunnesa

2. C nomompio npuliopa THNA MBI
3. Beucnenne no BAAKHOCTH H
NpeaenaM MIacTHIHOCTH

CTeneHs MIOTHOCTH

[okazarens crenciu
IMMOTHOCTH 114 NECKOB

Brramcnene mo MaKCHMAIEHOH,
MHHHMANLHOH H ¢CTCCTBCHHOH M0~
PHCTOCTH

CrencHr
YIUIOTHEHHOCTH

[Tokaszatens crencnu
YIUIOTHEHHOCTH J1714
THHHCTBIX MOPOJL 110
B.A. [lpuxnonckomy

Brramcnenne mo npeaciamM nna-
CTHYHOCTH H €CTECTBEHHOTH nopH-
CTOCTH

Io [MPAKTHYECKOMY HCIIOIIB30BAHHEY [TOKA3ATE/IH CBOHMCTB JIGNIATCH:
. HA IUIEICCH{I}HI{E[LI,HUHHMB;

. KOCBEHHBIE,
. NnpsamMsble

Knaccughuxayuonnvie noxazamenu npuseieHsl B tadn. 19, Oun wuc-
IIOJIL3YHOTCS IS [IPE/IBAPUTENILHOIO OlIpe/ie/ieHus Tuia nopojst. Mx odbuHo
ONpeAesoT B MACCOBOM KOJIMYECTBE, HPOCTBIMH H OBICTPBIMH METOJIAMH

(BU3YalbHO, MO0 € NOMOLIBI HECIOMKHBIX IPUCTIOCOOIEHHIT).

Koceennvie noxazamenu npusenaeHsl B 1adn. 20. OHn uenonas3yoores
Uit pHOJIHIKEHHOH OLeHKH CBOMCTB MOpPOA, AIs [peABapHTe/bHbIX pacue-
TOB IIPOYHOCTH ¥ ASPOPMHUPYEMOCTH OCHOBAHHH 31aHMil H COOpyHEeHHI Ha

[EPBBIX CTAIHAX NPOCKTHPOBAHHA.

[psimbie noxazamenu NPHBEIEHBI HEIIOCPEICTBEHHO BXOAAT B PacyeTsl
[PH OLECHKE YCTOHYMBOCTH M AeOPMHPYEMOCTH OCHOBAHHH 3/aHUI H CO-
OPYKEHHH HIH YCTOHYHBOCTH HHKEHEPHOIO COOpYKeHHA (OTKPLITas ropHas

H-blpaSU'l’l{El, HACHIIIE H T. ,'J,.} Ha IMOCIIeIHHX CTAOHAX [POCKTHPOBAHHA.

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qFXddz%2FWEBBdun2FIPzcd7InVybCl6imh0dHBzOi8vcG9ydGFsLnRwd...

126

126/149



09.08.2022, 12:50

Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

Tabnuua 20

Kocaennnte nokazament

[Moxazatens

Cnocod nony4enus

l'lpa KTHHECKOE TIPHMEHCHHE

[InoTHOCTE MHH CPATLHEIX
HaCTHIL

Henocpeacreennoe
onpeaencHue B nabo-
paTOpPHH

1. Bel4cnenne nopHCTOCTH.

2. Briuncnenne BecoBoii mopu-
CTOCTH TI0 IPHPOIHOI.

3. Brmumcnenne BIGEHOCTH C
MOMOLIBIO MTHKHOMETpA

[TnoTHOCTE rpyHTA

Henocpeacteennoe
onpeaencHue B 1abo-
paTopuH

1. Buiuncnenue nioTHOCTH CKe-
7IeTa FPYHTA H HOPHCTOCTH.

2. B kavecTBe pacueTHOrO NMoKa-
3aTens

[lnoTHOCTE CyXOr0 rpyHTA

Brraucaenmne

1. Beiumcnenne nopucTocTH

Ectectsennan (npupoanas)
BIIKHOCT

Henocpeacteennoe
onpeaeneHue B 1abo-
paTopHH

1. BriupcneHHe mIoTHOCTH CKe-
7IeTa TPYHTA H HOPHCTOCTH

EctecTrennasn MOPHCTOCTE

Brrancnenne

1. Beluicnenne Beca rpyHTa 0o
BOM0M.

2. [lpubnuxentoe BLIMHCICHHE
K0A(HIHCHTA (HABTPALIHH.

3. Briuscnenne cTeneHH mioT-
HOCTH.

4, BeruMcnenue BOI0OTIAUH.

5. Belumcnenne napamMeTpoB
KPHBOH CHKATHI

| .I'panynomerpuueckuii
COCTaB (cojepKaHHe
(paxumii B %)

Henocpencteennoe
onpeaencHue B 1abo-
paTopHH

|. Brruncnenue nokazarenci
TPAHyIOMETPHYECKOTD COCTARA.

2. KoceeHHOE BEIMHCIICHHE KO-
appuumenTa QUABTPALIHH

Makxcumanbuas
MOJICKYIApPHAS
BIIAT0EMKOCTE

Henocpeacreennoe
onpeaencHue B 1abo-
paTopuu

—

. Buiuncnenue BogooTaaum.

2. [lpubnusennoe onpeacneHue
HHIKHET0 Mpe/iena miacTHy-
HOCTH

Hignmii v BepxHui
MpPeIeIsl MIaCTHYHOCTH

Henocpeacteennoe
onpeaencHue B 1abo-
paTopHH

1. Buuncnenne nokazarens Te-
KYHECTH.

2. Briuncnense YHCIa nacTHy-
HOCTH

YHcno nnacTHIHOCTH

Brraucnenmne

Briuncnenue nokazatens
TERYUCCTH

CreneHs BIAKHOCTH

Bruncnenue
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Tabnuua 21

Hokazament qﬁusmm—.nexauulfe-:'.'cwc' CROLICHB HI’J!)OI’} PHIXIBIX OHAONCEN L

o = Pacuernas dopmyna
= 3 [lokazatens Enunnna '
z = . HITH MCTO/IHKA
g = no CHull HIMEpEHHS, Ouznueckil CMBICT R
= 2.02.01-83 Cu
- roc. CTAHIApTaM
ar 1 = Lo
¥ Y nensusii Bec HIM I _[; Bgl .
g=981 v
Macca eguunue o0BeMa
CKeJIeTa TPYHTA B BOJC
1 IPH OTCYTCTBHH NOP: ['OCT 5180-84.
[InotHocTs KM P p
P 3 1714 NecyaHslx — 2.06; [TuxnomeTpiye-
YacTHI] FPyHTA (rlem) R .
cynecei - 2,70; CEHIl METO
cyrnuukoB — 2,71;
roun — 2.74
['OCT 5180-84.
3 Macca eqHHHIE 00BE-
KI'M . MeTtoa pexyiero
p [[norrocTe 3 Ma TIpH JaHHOH NopH- ’
(rfem) KOJIbLA HITH Tapa-
CTOCTH H BIAKHOCTH P——
L1 Macca eHHHIE 00BE-
[[norrocTe KM
Pa S Ma 3a BeIUuTaHHeM Mac- | p,=p /(140,01 W)
CYXOro rpyHTa (riem )
CBI BOJEI B IOPAx
Kon-go ceoGoguoii u
[Tpupoanas MOBEPXHOCTHO CBA3AH- | 1o wrs i o
W (ecTecTBenHan) % HOI BO/IBL, COJICPAKa- Becosoii MeTox
BIAKHOCTE LiciicA B NOpax rpyHTa B )
ECTCCTBEHHBIX YCIIOBHAX
Homn OTnomenne odbeMa - ;
n [lopucrocts - n=(p,—ps)!p;
CAMHHIEl | MYCTOT K 0DLEMY FPYHTA : :
Ornomenne odbeMa
Koadpdpuunent Homn .
e MyCTOT K 00BEMY e=(p,—pa) ! pa
NOPUCTOCTH e IHHHLEL -’ ’
CKeJleTa IpyHTa
OrHomIEHHE BECA BOJIEL
mancHHOH 13 obpasua .
W ['urpockonuue- o/ Y . P [OCT 518084
* | cKas BNAKHOCTE 0 BOSYILHO CYXOTO Becosoii MeTo,
METo]
TPYHTA K Macce
BLICYLICHHOTO TPYHTA
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Oxonvanue matia. 19

o = PacueTnas dopmyna
Z § | llokasarens no Enunnna apary
= = . HITH METO/IHKA
[ " - 5
S = CHull H3IMEPCHHSA Muzuueckuil cMbICT ONDCICTEHIS 110
S 2| 202018 Cn P
] roc. CTaHgapTaMm
BnamHocTs, IpH KOTO- ,
Bnasmuocts na %o 4 FOVIT Iie I:: O [OCT 5180-84.
W, | rpanuue Tekyde- | (Bepxuuii PORTPY P Metoa Ganancupo-
H3 IIACTHYHOTO COCTO-
CTH npeaen) BAHHOTO KOHYCA
AHHE B TEKYYEE
BrnaxnocTs, npH KoTo- ,
.| BnamuocTs Ha . . . P [OCT 5180-84
W, Yo (MKHHE | POl TPYHT NEPEX0aHT
TpaHHLE packa- Meton
npefen) | W3 IIACTHYHOTO COCTO-
THIBAHHA pacKaThIBaHHA
AHHE B TBEPIOE
PasnocTs Me# Iy BEpx-
Yueno nnacruy- o Y BEP PR
Ip Yo HHM H HHKHHM nipene- | Ip = Wi - Wp
HOCTH
TIAMH BIIAKHOCTH
Koucuerenuus rpynra B
[lokazaTens Te- Homn Py P
1 ECTECTBEHHEIX yenoBu- | Iy =(W - Wp) /Ip
Ky4ecTH CAHHHIIEI :
X
S Crenens BraK- Homu Crencub 3anomHeHHA Sr=W-p,/le pwx
HOCTH EAMHHIEL | MOp B0 * 100), roe py= 1,0
CHna conpoTHEICHHA
C Cuennenue MIla, KIla | capury npu orcyreteun | FOCT 12248-96
BHEIIHEH HArPY3KH
Yron naknona npaMo-
Yron BuyTpen- NHHEHHOH YacTH JHa- .
p YIp Ipas. 4 FOCT 12248-96
HETO TPEHHA rpaMMBel CIBHTA K OCH
HOPMAaJBHLIX JaBICHHH
Kosdpuument nponop-
. IHOHANLHOCTH — MEAKTY .
Moayne obureit [ TOCT 12248-96
E MlIla, JABICHHCM M  OTHOCH- - .
nedopmarHu N - E,=f[(1+e)/a]
TeNLHOH JTHHEHHOH ae- -
(hopmanmeii rpyHTa
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15.2. MeToauka onpegeneHus HEKOTOPLIX NokaszaTenen pU3nYecKnx
CBOMCTB Nec4YaHO-rMUHUCTLIX FPYHTOB

15.2.1. OnpedeneHue 8naxHocmu 2pyHma MemoooM ebICyWu8aHusi
do nocmosiHHou maccekl (FOCT 5180-84 «Mpynmsbl. Memodbi
nabopamopHoz20...»)

Bl1axHOCTE IPYHTA CleyeT OlpeeniaTh KAK OTHOLIEHHE MACChl BOJLL,
YIAIIEHHOH H3 I'PYHTA BBICYIIHBAHHEM [0 IIOCTOAHHOMH MAacChl, K MACCe Bbl-
CYIIEHHOTO IPYHTA.

[TpoOy rpyHTa s onpejelneHus BIamHOCTH oTOHpatoT Maccoit 15-50 r,
MOMEMIAKT B 3apaHee BBICYIIEHHEIH, B3BEIUCHHBIH H IPOHYMEPOBaHHBIH
CTAKAHYMK M IJIOTHO 3AKPBIBAKT KPBILIKOIL

[Tpobel rpyHTa 1151 ONpeieeHHs THIPOCKONUYECKOH BIAKHOCTH IPyH-
ta Maccoil 10-20 r orbupator criocoOOM KBAPTOBAHUS W3 I'PYHTA B BO3/1YIL-
HO-CYXOM COCTOSIHHH PACTEPTOr0, NPOCESHHOI0 CKBO3b CHTO ¢ ceTKoi Ne 1 u
BBIJIEPIKAHHOIO OTKPBITBIM HE MeHee 2 U NpH JAHHOI TeMIeparype W BJaxK-
HOCTH BO3/1yXa.

Ilposenenune uenbIraHui

[Ipoby rpyHTa B 3aKpBITOM CTakaH4YuKe B3BelIHBaT. CTaKaHYHK O1-
KPbIBAKOT H BMECTE € KPBILIKOI MOMELAKT B HArPeThlil CYIIMIbLHBIN mKad.
['pyHT BBICYIIMBAKOT JI0 MOCTOSHHON Macchl 1pu temneparype (105+2) °C.
3arurncoBaHHbIe IPYHTHI BLICYIIHBAKOT NpH TeMnepartype (80+2) °C.

[lecuanble IpyHTEL BRICYIINBAIOT B Te4eHHe 3 4, a OCTallbHbIE — B Teve-
Hue 5 u. [locnenyroniyue BRICYIIHBAHNS [1@CYAHBIX IPYHTOB IPOH3BOJNT B Te-
yeHHe | 4, OCTANBHBIX — B TeYeHHe 2 u,

3aruncoBaHHble TPYHTHI BRICYIIHBaWT B TedeHue 8 4. [locnemyromne
BBICYLIHBAHHS [IPOH3BOIAT B TedeHHe 2 4.

[Tocne Kax10ro BEICYLIMBAHMS IPYHT B CTAKAHUHKE OXJIAKIAKT B 3KCH-
KaTOpe ¢ XJIOPHCTBIM KaIbLHEM /10 TEMIIEPATYPbI [IOMELLEHNS H BIBELLIHBAOT.

BeicyniMBaHue MPOH3BOAAT 10 MOJIYYEHHS PA3HOCTH MACC TIPYHTA €O
CTAKAHYHKOM IPH JABYX [OCHASAYIOWUX B3peuBadusix He donee 0,02 r.

Ecnu npy NOBTOPHOM B3BELIMBAHHH IPYHTA, COJEPKALLErO OpraHuve-
CKHe BelllecTra, HaDIOAaeTCs YBEIHUEHHE MACCEL, TO 34 PE3YIILTAT B3BELIH-
BAHUSA MPHHUMAKT HAMMEHBIYH Maccy.

OdGpadoTka pe3yabLTaToB.
BnaxHocts rpyara W %, Beraucisior no gopmyne:
W=100 (m; — mg)/(my— m),
e m — Macca [ycToro CTAKaHYHKa ¢ KPBILLIKOMH, I'; M) — Macca BIaXKHOIO IPyH-
Ta €O CTAKAHYHKOM H Kpbll_l_ll(i)i’i: r; mp— Macca Bth}"LIJfL'HHUI 0 l'p}’H'l"il CcO cTa-
KadHYHKOM H K[)blﬂ.ll(ﬂﬁ, I'.
,Llﬂll}'Cl(ilE'l'CH BBEIPAXATD BIAAKHOCTE I'PYHTA B JOJIHX CIWHHIIBL.
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15.2.2. OnpedeneHue NNOMHOCMU 2pyHMa MemodoM pexyLe20
konsya (FOCT 5180-84 «Mpyumsbl. Memodbl nabopamopHo20...»)

[InorHoCTE rpyHTA ONpe/esiercs OTHOLEHHeM Macchl o0pasia rpyHTa
K ero o0bemy.

[MoaroToBKa K HCNBITAHUAM

Cornacro tpebosanusam I'OCT 5180-84 «I'pyurer. Merojel nadoparop-
HOI'O...» JUIH OIpede/eHHs [UIOTHOCTH HEMEP3JI0ro [bUIEBATO-IIIMHUCTOIO
IPYHTA UCIOIB3YIOTCH KONbLA NPoO0OTOOPHHKH CIIEAYIOUIHX Pa3sMepoB: TOl-
wuHa credku — 1,5-2,0 MM, BHyTpeHHMil auamerp, d — = 50 MM, BeicOTA, /i —
0.8 d=h>0,3d, yroi 3arouki HapYKHOIO pexyilero kpas — He Oonee 30°.

Konbiia—npodooT0OpHHKH H3rOTABIHBAKDT H3 CTAlH ¢ AHTHKOPPO3HOH-
HBIM IIOKPBITHEM HWIIH U3 JIPYTUX MATEPHANIOB, HE YCTYIAIIMX 110 TBEPIOCTH
H KOPPO3HOHHOMH CTOHKOCTH.

Konbua HymMepyroT, H3MEPAKT BHYTPEHHHH JHAMETP H BBICOTY C I0-
rpewHocT) He Oonee 0,1 mm u B3BemmBawt, [lo pesyinbraram u3smepeHwuii
BBIUMCIIAKOT 00BEM KOJIbLA ¢ TOYHOCTRIO 10 0,1 eM”.

[1nacTHHKH ¢ rIaakoi NOBEPXHOCTHIO (M3 CTEKJIA, METAIIA U T. [.) HY-
MEpPYIOT H B3BELIHBAKOT.

IlpoBeaenne HCNBITAHUH

Konbuo-npodooTdOpHHUK cMa3bIBAKOT ¢ BHYTPEHHEH CTOPOHBI TOHKHM
CII0EM Ba3ellMHa MIIH KOHCHCTEHTHOH CMa3KH.

BepxHIOK 3aUHILEHHYIO IUIOCKOCTE 00paslia IPYHTA BbIPABHHBAKOT, Cpe3ast
H3THILIKH [PYHTA HOXKOM, YCTAHAB/IMBAKOT HA Hell peskyILUil Kpail Kolblla W BUHTO-
BbIM IIPECCOM MJIM BPYYHYIO YEPE3 HACAMKY CJIErKa BJABIHBAIOT KOJLLO B IPYHT,
(hukcupys rpaHiiy obpasia i HCILITAHHH. 3aTeM IPYHT CHAPYKH KOIbLa odpe-
3a0T Ha riyduHy 5-10 MM HIDKe peskyiiero kpas kolibua, GopMHpys CTONOHK
JHamMeTpoM Ha 1-2 mm DoribLie Hapy#®HOro auamerpa konbua. [lepronpuecky, o
Mepe CpesaHHs IPYHTA, JIerKUM HAKHMOM HPEecca WM HACAIKH HACAKHUBAKOT KOIIb-

L0 Ha CTONOMK IPYHTA, He JoIyckas nepexocor. locne 3anonnenns konsua rpysr

nojape3aror Ha 8—10 MM HIKe PEKYILEro Kpas KOJIbLA U OTIE/HIOT €10,

I'pyHT, BRICTYNAKINHA 3a Kpasi KOIbLA, CpPe3aloT HOMXKOM, 3a4HIIaKT
[MOBEPXHOCTE TPYHTA BPOBEHL ¢ KpasMH KOJbLA H 3aKPBIBAIOT TOPLEI IJ1a-
CTHHKaMH.

[Ipyn nnactH4HOM WM CBINYYEM IPYHTE KONLLIO IUIABHO, De3 nepexo-
COB» BJIAB/IMBAKOT B HEIO H YIAJISAIOT IPYHT BOKPYT KOJIbLA. 3aTeM 3a4HIIAI0T
MOBEPXHOCTh IPYHTA, HAKPBIBAKOT KOJBLO IIACTHHKOH H NOJXBATHIBAKOT €0
CHHU3Y IU10CKOI nonarkoi. Konblo ¢ rpyHTOM W IJIACTHHKAMH B3BELLIHBAOT.

OGpadoTka pe3yibLTaToB

[1norHoCTs IrpyHTa p, r/cM’, BBIYHCIAIOT 110 dopmyne:

p=m —m,—my)/V,
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rje m; —Macca I'pyHTa ¢ KOJIbLOM M IJIACTHHKAMM, I'; My — Macca Kojbla, I;
My — Macca [JIACTHHOK, I'; V' — BHYTpeHHuUil 00beM KoJibla, eM”.

V=(nd"4) - h,
rie d — BHYTPEHHUH quamMeTp KoJibla, CM; /i — BLICOTA KOJIbLIA, CM.

15.2.3.0npedeneHue 2paHuybl mekydyecmu
(FOCT 5180-84 «pynmebl. Memodel nabopamopHo20...»)

I'panuny Texkydectu cieayer ONpele/iTh Kak BIAXKHOCTh NPHIOTOB-
JICHHO# M3 MCCIeAyeMOro rpyHTa NacTel, IPH KOTOPOH DallaHCHPHBII KOHYC
MOrpyxKaerTcs 1o AeicTeeM coOCTBEHHOIO Beca 3a 5 ¢ Ha riayOunHy 10 M.

Jlist onpenenenus rpaHUBl TEKYUECTH UCHOIL3YHOT MOHOIHTEL HIH 00-
pasiibl HAPYIIEHHOTO CIIOKEHHS, /Ul KOTOPLIX TpeDyeTcsl COXpaHeHHe MpH-
POAHON BIIAKHOCTH,

Jlist rpyHTOR, co/lep#aliMX OPraHHYECKUE BEleCTBA, PAHHLY TeKyue-
CTH ONPENesOT ¢pazy nocle BCKpelTHs oOpazua. [lis rpyHTOB, He coaep-
HAMHX OPraHHYeCKHX BEIECTB, MOMYCKAeTCsl WCIONIb30BaHHE 00pa3ilioB
I'PYHTOB B BO3YIIHO-CYXOM COCTOSHHH.

OOpazew rpyHTa NPHPOIHOIL BIAXKHOCTH PA3MMHAKIOT mnareineMm B dap-
(hopoBoii ualke HIIM HAPE3AKOT HOKOM B BHJIE TOHKOI cTpykKH (c nodaBkoi
AUCTHIUIHPOBAHHON BOJLL, ecii 310 Tpedyercs), yIaIUB U3 HEro pacTHTellb-
HBIE OCTATKH KpylHee 1 MM, OTOHPAKOT U3 PA3ME/ILUEHHOI'0 IPYHTA METOIOM
KBaproBaHus 1pody maccoii okoao 300 r 1 npoTHPaKT CKBO3b CHTO € CETKOI
Ne 1. [TpoDy BeLIEpHUBAIOT B 3aKPLITOM CTEK/ISHHOM COCY/Ie He MeHee 2 u.

OOpa3zell rpyHTa B BO3AYIUIHO-CYXOM COCTOSHHM pactupaiwr B (apdo-
POROI CTYIIKE MIIH B PACTUPOYHOIT MalllMHE, HE JONYCKas APoDIeHNs YacTHL
IPYHTa M OJHOBPEMEHHO YJallisi M3 HEr0 PACTUTENBHBIE OCTATKH KpyIIHEee
| MM, NPOCEUBAOT CKBO3b CHTO ¢ ceTKOH Ne 1, YBIaxKHSIOT AUCTHILIHPOBAH-
HOI BOMOH 10 COCTOSHHA I'YCTOH NACTHI, [EepeMelldBas LINaTeneM, U Bbl-
JAEePHUBAIOT B 3AKPLITOM CTEK/IIHHOM COCY/I€ COIJIACHO He MeHee 2 4.

Jlist ynanenus W30BITKA BIArd U3 o0pa3loB HIOB NPOH3BOAAT 00mKaTHE
IPYHTOBOI NacTbl, MOMELIEHHOH B XJIOM4aToOyMaKHYH) TKaHb MEWHIY JIH-
craMu (pUIBTPOBaNBHON OyMmaru, 1oj, jasieHueM (npecc, rpys). 'pyHTOBYIHO
MACTy M3 WIOB HE JIONYCKAETCs BHIICPKHBATH B 3aKPLITOM CTEKISIHHOM CO-
cyne. [odapiuaTh cyXoil IpyHT B IPYHTOBYIO [IACTY He J0ITYCKASTCH.

[ToaroToBAEHHYH IPYHTOBYIO [ACTY TIMATENBHO NEPEMELIHBAIOT LII1a-
TeseM ¥ HeQONBIIMMH HNOPLUUAMH II0THO (De3 BO3AYILHEIX [10J0CTel) yKia-
ABIBAKOT B [MIHHAPHYECKYH) YallKy K DanaHcupromy koHycy. [losepxHocTs
[ACThl 3Ar7AKHBAKDT LINATENIEM BPOBEHb ¢ KPasMH YallKH.

BanaHcHpHBIH KOHYC, CMAa3aHHBIH TOHKHM CIIOEM BazelIHHA, NOJBOIAT K
MOBEPXHOCTH IPYHTOBOMH MACTHI TAK, YTOOBI €10 OCTPHE KACAIOCH MACThI. 3aTeM
[LIABHO OTITYCKAKT KOHYC, [I03BOJIS €MY [1OIPYIKATLCS B [IACTY [10/1 1eHCTBHEM
coOCTBEHHOIO Beca.
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[lpu norpyxeHun KoHyca B TeueHue 5 ¢ Ha riayouHy menee 10 mm,
IPYHTOBYIO MACTY H3BIEKAKT M3 YAlIKH, NPHCOEJMHSAIOT K OCTaBuieiics na-
cre, 100aB/sOT HEMHOIO JHCTUIIMPOBAHHON BOJbI, TIIATENLHO EPEeMELIH-
BAKOT €€ U [OBTOPHIOT BhILIEYKA3AHHBIE OlepPaLHK.

[Ipu norpy:keHun koHyca 3a 5 ¢ Ha riyduny Oonee 10 MM IPYHTOBYIO
MacTy W3 4aliky, nepexnaneiBawt B dapdoposyio uanky, cierka nojacyniu-
BAKOT HA BO3/YXE, HEMPEPLIBHO MepeMelllHBas InaTe/ieM U MOBTOPSKT Bbl-
LIEYKA3aHHbIE OlepaluH.

[lorpys#enue KoHyca B nacty B TedeHue 5 ¢ Ha riryduHy 10 MM noka3zel-
BAET, UTO IPYHT MMEET BIAKHOCTE, COOTBETCTBYIOLLYH) IPAHHIE TEKYUECTH.
[lo nocTmseHHH IpaHHLbl TEKYYECTH W3 nactel oTOMparoT npodsl Maccoi
15-20 r mnst onpefie/ieHns BIaKHOCTH. BlamkHOCTL onpejiensiercs no Bhlilie-
NPUBEAEHHOH METOIUKE.

15.2.4. OnpedeneHue 2paHuybl packambigaHus
(rOCT 5180-84 «pyHmsbl. MemoOs! nabopamopHo20...»)

I'panuuy packateiBaHMs (IUIACTHYHOCTH) CleyeT OIpelelsaTs Kak
BIIAXKHOCTE HPUTOTORICHHON W3 HCCIIEAYeMOro IPYHTA HACThI, [IPH KOTOPOI
acTa, PpacKaThIBaeMas B I'YT JHAMETPOM 3 MM, HAUHHAET PACHaaThCs Ha
KYCOUKH JIHHOH 3—10 mm.

[ToaroToBky rpyHTa NPOU3BOIAT 110 TOH e METOJAHKe, KaK H [P orpe-
JelIeHHH IPAHMLIBL TeKYUYeCTH HIIM UCIIONB3YIT uacts rpyHTa (40-50 r), noja-
FOTOBJIEHHOTO ISl OTIPe/Ie/IeHUS TEKYUeCTH.

[TonroToBneHHY IPYHTOBYIO NACTY TINATENBHO [epeMeluBatoT, 0epyT

HeOO/BIIOH KYCOUEK U PACKATBIBAKT JIAIOHBI) HA CTEKIISIHHOM WM [1acTMac-

COBOI muacTuHke 10 oOpasoBaHus HIyTa AuHamerpoM 3 mm. Ecim nipu otoii

TOJILMHE KI'YT COXPAHSET CBA3ZHOCTh H IIACTUYHOCTE, €r0 COOHPAKT B KOMOK

H BHOBBL PACKATHIBAIOT 10 00pa3oBaHus Kryta quaMmerpom 3 mm. Packareigate

clle/yer, Clerka HaxKuMast Ha JKIYT, JUIHHA KI'YyTa HE J0JIKHA [PEBLIAaTh [HH-

pPUHBI Na10HH. PackarbiBaHHE NNPOJOJGKAKOT JI0 TEX MOpP, MOKA KI'YT HE HA4YH-

HAET pacajaTbes 110 MONepeYHbIM TPELIHHAM Ha KYCOUKH JIHHOMA 3—10 MM,
Kycouku pacnagarouierocs ®ryra codHparwT B CTAKAHYHKH, HAKpPLIBAE-

Mmble Kpblikamd. Korpga macca rpyHra B crakaHuukax jgocturder 10-50 r,

OIPEENSOT BIAKHOCTh. BlamHOCTh ONpeieNsiercs Mo BhILIEHPUBEIEHHON

METOIHKE.

KouTponbHsie Bonpock! k pazgeny 15

B uem nposiensiroTcs BOJAHBIE CBOHCTBA IOPHBIX 110PO17

J1st uero MCHoONB3yOTCH NPIMBIE OKA3ATENH CBOHCTE I'PYHTOB?

Kakum MeTo1oM onpeiensercs Bla)HOCTh FOPHBIX 110poa?

CkoNbKO Nokaszaresiei BIaxHOCTH Y [eCYaHO-TIIHHHCTOH nopost?

B kakux eHHHLAX HU3MepPAeTCs OPUCTOCTD?

Mok =
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Tema 16. TexHnuyeckan menmopaums rpyHToB

B nacrosmee Bpems xopouwo pazpadOTaHel M LIMPOKO NPHMEHSAOTCH
MHOIOUYMCIIEHHBIE METO/bl MCKYCCTBEHHOI'O YIIYUYIIEHUS CBOHCTB IPYHTOB,
pazpadarbiBaeMble ClHELUHATHCTAMH, PA3BUBAKOLUMH 3TO HAlpPABIEHHE B
Hayke o ropHeix noponax (Pxanuunn b.A. Moposzos C.C., Ceprees EM., u
ap.). [pumensiemele METO/bl HCKYCCTBEHHOI'O YIIYULIEHHS CBOHCTE IPYHTOB
JEATC HA CIIeAYIOLME IPYIIbL:

e  MexaHHuyeckHe (TpamboBaHMe, BHOPOYILUIOTHEHHE U Jp.);
e  (usnueckue (00KUT, 3aMOpPAKHBAHHE, HIEKTPOOCMOTHYECKOE OCYILIE-

HHe, IIIHHA3aIMs, OUTYMH3ALH W 1p.);

*  XMMHYECKHE (CHIMKATH3aLM, UEMEHTALHA U 1p.).

K ocHOBHEIM hakTOpaM, onpelensouM BeIOOp METo1a, OTHOCHTCH!

1) rpynnsl v nerporpadMyeckHe THILI FOPHBIX MOPOJ ¥ MX (PU3HUECKOE

COCTOSHHE;

2) crpouTenbHble TPeOOBaHUS K IPYHTAM;
3)  TeXHHYECKHE BO3MOMKHOCTH IIPUMEHEHHMS TOI0 WIH WHOI'0 Meroia B

JAHHBIX KOHKPETHBIX YCIOBUAX
4) HKOHOMHYECKAas BBIFOJHOCTH [0 CPABHEHUIO C APYIHMH BO3MOMKHBIMU

WHKEHEPHBIMH MEPOIPHATHAMH, 00eCIeUBAOIUMY PEellIeHHE [10CTaB-

JIEHHOH 3a/1a4H.

MeTtoasl yiydleHHs: CBOHCTB NPUPOIHBIX CKAIbHLIX IPYHTOB HAIpas-
JIEHBl HA BOCCTAHOBJIEHME HX MOHOJIHTHOCTH W IUIOTHOCTH, O0ecIleuHBalo-
X [OBBILIEHHE MPOYHOCTH, YCTOHUYHMBOCTH W CHHKeHME JedopMUpyeMo-
CTH U BOJIOTIPOHULIAEMOCTH.

K HHM OTHOCHTCH MeTO/Ibl LIEeMEHTALUN, IMTHHH3ALUUH 1 OUTYMH3aLUY, a
JUISE BpEMEHHOI'O YIIYULIEHHS — 3aMOpPaKUBaHHE.

Viyumenue CBONCTB INPHPOIHBIX OUCHEPCHBIX HECBAZHLIX TPYHTOB
HANpaB/IEeHO Ha IOBBIIIEHHE MX TUIOTHOCTH, YCTOHYMBOCTH M NOHHIKEHHE BO-
JOMNpOHHUAEMOCTH. JUIA peleHus 3THX 3a1a4 NPUMEHAT OCYIUEHHE, MEXaHH-
YECKOEe YIUIOTHEHHE, TAMIIOHAXK M KOJIbMATAX [VIHHOH H APYIHMH MaTepHana-
MH, YKPEIUIEHHE IPaHyJIOMeTpHYeCKUMH J100aBKAMM, 3aKpellleHHe XOI0IHO
OuTyMH3aLpeil, neMeHTalHell, CHIMKaTH3alHeH, CHHTeTHUECKHMH CMOJIaMK U
JPYTHMH MaTepHalaMK, 3aKperIeHHE HCKYCCTBEHHBIM 3aMOPAKHBAHHEM.

Jlist yinydiieHust ¢BOHCTB NPHPOIHBIX JUCHEPCHBIX CEAZHBIX TPYHTOB,
T. €. INIMHHCTBIX IPYHTOB HauQollee 4acTo NPUMEHSIOT 3eKTPOOCMOTHYE-
CKOE OCYIUEHHE, IMEKTPOXHMHUYECKOE 3aKpeIUIeHHEe, CHIMKATH3ALUUK OHO-
PACTBOPHYH); TEPMHYECKOE 3aKpeIUIEHHE, YILUIOTHEHHE IPYHTOBBIMU CBasiMH,
METO/Ibl MEXAHMYECKOID YIUIOTHEHHS, VIIYYIIEHUS TPAHYIOMETPUYECKUMHI
no0aBKaMH, a U1l BPEMEHHOI0 3aKpellUIeHHs] — HCKYCCTBEHHOE 3aMOpaKHBa-
HHe. Huke NpuBOJMTCA KpaTKas XapakTepUCTHKA, IPUMEHAEMbBIX METO/I0B.
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Hemenmayus

CyTb MeT0J]a COCTOMT B TOM, YTO B I'PYHTBI Ye€pe3 CHELHAILHO 11pody-
PEHHBIE CKBAMKHHBI NOC/E TIIATEIBHOH HX MPOMBIBKH BOJOH HAarHETaloT Iie-
MEHTHBII PacTBOP, KOTOPbI IPOHHKAET B TPEIIHHBI U IIYCTOTHI, CXBATHIBA-
ercsl ¢ IPYHTOM, TBEep/eeT U npujiaer eil HeodXoAHMEIE CBOICTBA.
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Puc. 63. Levenmayusa Puce. 64. emenmayua epynumos:
2pynma I — pacmeopoyewanka, 2 — Hacoc 01 nodauu yemerma;
3 — oGpamumil mpybonpoeod; 4 — nanopuwii
mpybonpoaod; 5 — uHBeKmopbl
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[lpumMenserca B kadecTBe aBapHHHBIX H BOCCTAHOBHTEILHBIX MEpPOIpH-
THAX [P PasyIlIOTHEHHH I'PYHTOB. B Tex caywasx, Korja rpyHTOBbIH MacCHB
COXPAHMJI CBOK) CTPYKTYPY H IUIOTHOCTB, HO PACIaics Ha KPYIIHBIE KYCKH IPH
IOMOLIH 3AIIOIHHTEILHOH HEMEHTAL[HH, BO3MOXKHO 3all0JIHEHHUE TPELIHH U ITy-
CTOT B IPYHTE ¢ HOC/EAYIOUMM OIpeeeHHeM Hecyllel crocoOHOCTH OCHO-
BanHd. [lpH MoMOIM YIJIOTHHTENBHOH LEMEHTALMH YKPEIUIIOTCS CHIBHO-
pasyIUIOTHEHHEIE W PBIXILIE HECBA3HBIE IPYHTBL YKpeIUIEeHHe IPYHTA [POMC-
XOJUT 3a CUeT 3al0jIHeHHs LEMEHTHBIM pacTBOPOM KPYIIHBIX [YCTOT Ha
HAYA/ILHOI CTA/MH 3aKAYKH H [T0C/IEAYIOWEro o0KaTHs 110/1 JaBIeHHEM IPYHTa
B 30HE 0K0J0 1 M BOKpyr uubekropa. LlemenThsiii pacrsop (B/Ll = 12:1... 6:1)
HATHETAIOT B IPYHT Yepe3 HHbeKTOphI 1o Jasieruenm 0,3 ... 0,6 MH/w",

Lemenrauus Moxer ObITh JOKAJNbHAS (MecTHAs) uO0 muowaaHas. Lle-
MEHTALUA IPYHTOB BBINO/IHAETCA LEMEHTHBIM PACTBOPOM Pa3IHYHON KOHILIEH-
TPALMH B 3aBHCHMOCTH OT PasMepoB TPELIMH W IIYCTOT YacTo ¢ NPHMEHEHHEM
paziHunbX godasok. s LeMeHTAUMH KPYIHOTPEIIHHHBIX W KABEPHO3HBIX
I'PYHTOB NPHMEHSIOT OBICTPO CXBATBIBAKILHECH PACTBOPbI (C AKTHBHBIMH J10-
OaBKaMK ), a JUI TOHKOTPELMHOBATBIX IPYHTOB — ME/IJIEHHO CXBAThLIBAOLLHECH.

T nunuzayus

Crnocod npuMeHsieTcst s YMEHbLIEHHS BOAONPOHHULAEMOCTH CHUIILHO
TPELIMHOBATBIX IPYHTOB WIM C NYCTOTAMH OOJIBILIHX Pa3MepoB, XapaKTepH-
3VIOLIMXCS OONBIIHM yelnbHbIM Bogonoriomerrem (10 100 n/mun). [uan-
CTBIM PACTBOPOM MOMKHO TAMIIOHHPOBATH Jaxe 00BOJAHEHHBIE IPYHTLI C KO-
apgupenrom Gunbrpauun go 100 M/cyT.

CyTh METOJAa COCTOMT B TOM, YTO B IPYHT 4epe3 ClelHalbHO Mpody-
PEHHbIE CKBAMWUHLI HATHETAKT [JIMHUCTBIH pacTBOP € YHAIbHBIM BECOM
1,20-1.40 nox nasnenuem B 20-30 ar. IToa TakuM BRICOKHM JIaBIIEHHEM BOJIa
M3 TIIHHUCTOIO PACTBOPA OTKHUMAETCA H IIPOHCXOAHUT ONPECCOBLIBAHUE ITIH-
HUCTOI'0 MaTepHaia B TpemmHax 1 nycrorax. [locneayrwoiee ero pazdyxanue
ewe Oosee yaydmaer TAMIOHHPOBAHHE TPELIHH H [YCTOT H CHHKAET BOJO-
MPOHULAEMOCThL I'PYHTORB.

Beibop riMHUCTOro pacTBopa, pacroiokeHHe CKBAKHH JUUIA YCTpoHcTBa
BOJIOHEINPOHMLIAEMBIX IKPAHOB M 3aBEC M JAPYyIHe napameTps! 1oa0HparTes
[0 JaHHBIMH OIBITHO-(MHIIBTPALHOHHBIX padoT.

bumymuzayus

lopsavas durymuzauus >pexTHBHA JUIA IPYHTOB € IMyCTOTAMH OO0JIb-
IIMX Pa3sMepoB, B KOTOPBIX MOA3EMHbIE BOJbI JABH:KYTCA ¢ OONBILOH CKOpO-
¢Thi0. CyThb METOJA COCTOMT B TOM, YTO Yepe3 CHELHAIbHO NPpoOypeHHbIE
CKBaKMHBI-HHBEKTOPLI B [OPOJY HArHETAKT ropsaumii OHTYM C TeMrepary-
poii 10 150180 °C, KoTOpBIH 3aN0/IHAS TPELIMHEI H IIYCTOTHI B [IOPOJIE, Bbl-
TECHAET BO/Y, 3aCTBIBAET, H IPYHT CTAHOBUTCSH BOJOHEIPOHHLAEMBIM.
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bumymuzayua xonoonas. llpumensercs 111 YMEHbIIEHHS BOJIONPOHH-
LaeMocTH neckos ¢ koddduuuentom gruasrpanuu or 10 no 100 M/cyrrm uis
yeTpoHCTBa NPOTHBOMHIBTPALIHOHHBIX 3aBEC H OIPakK ACHUI.

CyTb MeTO/a 3aKJI0YaeTC B HArHeTaHHs OMTYMHBIX 9MYIIbCHIl depes
CHeUHAIbHbIE HHBEKTOPBL, 3arinydieHnsle B rpyHT. Ilpu yerpoiictse 3aBecsl
PacCTOSHHUA MEHNIY CKBAKHHAMH-HHBEKTOPAMH B 3aBHCHMOCTH OT COCTaBa
MeCKOB MOTyT H3MeHsThes o1 0,5 1o 3,0-3,5 m.

XonoaHas OUTYMU3ALUS NIPUMEHHMA COBMECTHO ¢ ropsdeil duTymusa-
LMEH I8 3ar0JIHEHHA TOHKUX TPELUH B IIPHPOJIHBIX CKAJIBHBIX W IPHIIAHHS
MM HOJIHOH BOJOHENPOHHLAEMOCTH.
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Puc. 65. bBumymusayua. Cxema obopydosanus 21v60Kux cKeaxdcun 01
Oumymusayuu: | — komasi ona gpinapru dumyma; 2 — komen dia nodozpesa Gumyma,
3 — yupkysyuonkas mpyoa, 4 — nacoc; 5 — mpancghoprmamop; 6 — wumor,

7 — nasnemamenn, 8 — kondyrmop; 9 — nposod anexmpootozpesa; 10 — omeepemus
dist epixoda Gumyma.

HC'K}»‘{.‘CH‘IH&'HH(JE FOMOPANCHEARIE

MeTo1 HCKYCCTBEHHOIO 3aMOPAXKUBAHUS IPHMEHHM [JIsi BCEX IPYHTOB:
CHUILHO OOBOJIEHHBIX CKANBHBEIX, HEYCTOHUMBEIX BOJIOHOCHBIX JIHMCIHEPCHBLIX
I'PYHTOB, a TAKKE MEP3/bIX I'PYHTOB B pailoHAX WX pacupoCTpaHeHUs Mpu
npuMeHeHHH | npuHUMNa cTpouTenbeTBa (¢ coxpanenunem MMIT),

CyTh METO/1a 3AKIIHOYACTCS B TOM, UTO 110 KOHTYPY KOT/I0BAHA, I'OPHOI Bbl-
pabOTKH WIH TYHHENS OYpAT psj cKBakuH OobimmM auamerpoM (200-250 mm)
riryOuHOI Ha 3—5 M Dolble TpedyeMOoil IIyOHHBI 3aMOPAKHBAHKSL.

3aMOpaKHBAHHE IPYHTOB [IPOU3BOAT OXJIAKICHHBIM 10 TEMIIEPATYPhbl
muHyc 20 °C n Huke pacconom (CaCls, NaCl, MgCl u ap.), UupKyIupyo-
UM B 3aMOPAKHBAKIIMX KOJIOHKAX, YCTAHOBIEHHBIX B cKBaxmuHax. Paccon
OXJIAXIAI0T B CHELHAIBHEIX XOIOAMIBHEIX YCTAHOBKAX.
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Puc. 66. 3amopancusanue. Cxema HaskomemnepamypHozo (asomnuozo)
saMopaxcusanun: | — nodeodmyas mpvora; 2 — mpyora 01 omeoda HCHAPUEIIESOCA
azaomd; 3 — cmansHoll 0201060K 3H.l!fjpff.)‘iﬂ“ﬂ&f”ﬂif{Eii KOTOHKU

Cuaukamusayus dayxpacmeopnas

DTOT METO NPUMEHSIOT I8 3aKperUieHHs MMecKoB ¢ Ko puuueHTOM
punprpagnn ot 2 10 80 M/CYTKH U NPUIAHHS UM MEXaHHYECKOH NpoYHOCTH
(Rew — 10 0,50-0,6 MIla), ycToHUHBOCTH H BOJOHEIPOHUIAEMOCTH ITYyTEM
LEMEHTALHH TBEP/SHOIIMMH I'HIPOOKHCIAMH KPEMHEKHCIIOTEL.

CyTh MeTO/la 3aKJIKUYASTCS B TOM, 4YTO 4Yepe3 CKBAKHHBI-MHBEKTOPHI B
IPYHT MOOYEPEAHO HATHETAKOT KHAKOE CTeKI0 (cumkaT Harpus NaxO-n Si0;)
H XJIOpHCTHIA Kanbiuil, Kujkoe crekio BeltecHser u3 nop soay. [locnemy-
FOLIMM HAHETAHHEM PACTBOPA XJIOPHCTOrO KAJIbLMS BBITECHAKT H3 HHX
auakoe crexio. Ocrawolimecs NpH 3TOM HA [OBEPXHOCTH 3€pPeH IUIEHKH
HUJKOIo crexsia Berynatot B peakuuio ¢ CaCls:

Na,O - n8i0; + CaCl, + mH,0 = nSi0,(m-1) H,0 + Ca(OH), + 2NaCl
lNene

B pesyiubrare oroi peakuun obpasyercs ruiporeib KpeMHEKHCIIOTI,
KOTOPBIH OCTENeHHO TBepaeer W uemeHtupyer necok. Ilpu noodepenHom
HArHETAHHH PACTBOPOB JOOMBAKTCS €I'0 MOJIHOH LIeMEeHTALIMH,

[lo naHHBIM 3KCTIEPUMEHTAIILHBIX MCCIIEI0BAHHI YCTAHOBIIEHO, YTO Pac-
CTOSIHHSL MEHKIy CKBAKHHAMH-WHBEKTOPAMH, B BbIIICOINHCAHHBIX METO/1ax,
Kak [pasuiio, He Dosee 1 M, B peakux ciaydasx (ciaydail ¢ neckamu) 1o 3,5 m.
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Puc. 67, Cunuxamuzayus. | — nacoc das omxauru godel uz kamooa,
2 — nazonoenuk; 3 — nunneis, 4 —2enepamop nocmoanno20 moka; 5 — bax
¢ pacmeopom; 6 — BaLion ¢ cxcampim 6030vxomM; 7 — nephopuposannas uacms
UHBEKMOPA, 8 — HAKOHEUHUK uHbermopa; 9 — JonoTHUMETLHBIL UHBEKMOp

Mubekropsl (1ekTpo/ibl) 3abUBaOT ¢ ABYX CTOPOH BJlOJb (pyH1aMeHTa
uepez 0.6...0,8 m. Hanpsikenne 100...120 B. Pacxon anexrposHepruu
60...100 kBt/™" rpynTa

Tanmonaxe i KoaeMamaic E.’I'HHHZ)'HI.{HGII

Tamnonam ropHuzauueil NpUMEHsoT, IIaBHbIM 00pa3oM, Ui YIUIOT-
HeHUA Py0000I0MOUHBIX IEOEHUCTHIX, TAIEYHHKOBBIX U BAJIYHHBIX I'PYH-
TOB C TOH e Le/IbH0, YTO ITIHHH3AlUA B IPHPOAHBIX CKAIBHBIX IPYHTAX.

Konbmaram, T. €. BMbIBAHUE TOHKOJHCIIEPCHBIX IIHHHCTBIX YacTHI] B
[OPbLl WM MOKPBITUE [OPOJ € I[OBEPXHOCTH TOHKUM IJIMHHCTBIM CIIOEM,
MPUMEHSAIOT JJIsl YMEHBIIEHHH BOJAOIPOHHLIIAEMOCTH IIECKOB.

Tak, Hanpumep, eclii HA ODHAKEHHYHK IOBEPXHOCTL MECYAHBIX IPYH-
TOB, CJIAIAIIMX CTEHKH W JHO KaHaja, OyJleT NpoHCcXOIUTh OCAMICHHE U3
BOJIbI INIMHHCTOI'O MaTepuana, a npi (puibTpaliy BO/bl [IIHHUCTEIE YaCTHLIE]
OyAyT BMBIBATBCS B IPYHT, T. €. [IPOH30HIET €¢ KOJIbMaTax, OHA CTAHET BO-
JOHENPOHULIAEMOHH.

Ocyuwenue

10T Ccrnocod NPUMEHSKOT NPEUMYLIECTBEHHO B JHCIEPCHLIX HE CBS3-
HBIX IPYHTaX JUIA NPeayNpekIeHHsa YBIAKHEHH, 3alIHTEl OT 3aTOIICHHS H
ArpecCUBHOIO JICHCTBHA NMOJA3EMHBIX BOJ PA3/JIHUHBIX COOPYKEHHIl M IOBbI-
IIEHUS YCTOHYUBOCTH IPYHTOB, YTO JOCTUIAETCH ¢ MOMOLIBI Pa3IMYHBIX 10
KOHCTPYKLHH CHCTEM JpeHaxa.

3.-"!'EHHUJ(J(JL'.!-I(JHIMHECK(J € acyliienue

Meroa s(pdexruBer npu OCylWIEHHH JIMCIEPCHBIX BOJAOHACHILIEHHBIX
IPYHTOB (TJIHH, CYITIMHKOB, CYIIECEH, MEJKO- M TOHKO3EPHHCTBIX IECKOB),
T. €. IOPOJ] BOAOHENPOHHUAEMBIX WIH ¢1ab0BOAONPOHHIAEMBIX, B 00BIYHBIX
YCJIOBHAX MPAKTHYECKH He 00/1a1ai0IHX BOAOOTAaueH.
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CylHOCTE 3aK/IHYAETCA B TOM, YTO € [OMOLIBK [ABYX JJIEKTPOIOR, M0-
MEILEHHBIX B TIHHHCTYH) TIOPO/Y, MPOMYCKAETCH NMOCTOAHHBIH 3JIeKTpHYE-
CKMIl TOK W HauHeTCs [BUMKEHHE BOIbI K Karoay. B kauecTBe karona yacto
HCIONB3YIOT 00caaHbie TpyObl OYPOBLIX CKBAKHH. B KatoaHoil 30He HabI0-
JaeTcs BhUI/IeHHEe M HAKOIUIEHHE TPYAHOPACTBOPHMEIX COJNIeH, YIUIOTHS0-
MMX U LEMEHTHPYIOLWIMX TPYHT. Takoe 3akpelUleHHe IPYHTa [OCTENEHHO
pacrpocrpaHsieTcss 0T karoja k aHojy. Ilpotieccel HeoOpaTHMBI, IPYHT CO-
XpaHseT NPUAAHHBIE €H CBOHCTBA, H IOCIE NpeKpalleHHd 1eHCTBUA [0CTO-
SHHOI'O 3JIEKTPHYECKOI0 TOKA.

DTO ABIEHUE NOIYYHIIO HA3BAHHE 3MIEKTpoocMoca dliaroaps ToMy, UTo
OJIHOCTOPOHHEE JIBHKEHHE BOJEBI Uepe3 HNOPUCTYI0 CPely NPOHCXOAHUT I0J]
BIIMSHHEM PA3HOCTH MOTEHIHAJIOB YIeKTpHUecKoro toka. [Ipu snekrpoocmo-
ce U3 IPYHTA OTAENSeTCH He TONLKO CcBOOOHAS HMMOOMIIM30BAHHAS H Ka-
MUJUIAPHAS BOJA, HO YaCTHYHO M (JM3WYECKH CBA3AHHAS, B PE3VILTATE YBe-
nuuueaercs APPeKTHRHAN NOPUCTOCTL IPYHTA W [TOBBIIAETCH BOIOIPOHHLIA-
eMocTh B cyrimHkax B 1012 pa3, a B rimnax g0 100 pas.

I EKMPOXUMHRECKOE 3AKPENIEHHE

MeTtoj TakiKe OCHOBaH Ha SBIEHHAX 3ekTpoocMoca. OTiMune B TOM,
4TO JIJIs YCUIIEHHs (DPU3UKO-XHMHYECKUX [IPOLECCOB (BbLASIEHUs TPYHOpAC-
TBOPHMBIX COJIeil, YILUIOTHAKIIUX U UEMEHTUPYIOWUX I'PYHT) B IPYHT BBO-
JATCH XMMHUYECKHE PeaKTUBBI B BHJIE PACTBOPOB PA3/IHUHBIX CONEH, KHIKOIO
CTeK/Ia M IOJMMEPHBIX COeJHHEHUI. PacTBOpEl BBOASTCA 4epes clielHallb-
HblEe CKBAKHHBI-HHBEKTOPBL.

TN cacl T-'f

Fey(SO); e

T,

R

3+

Puc. 68. Dnexmpoxumuyeckoe 3akpenienue: I — gpyndamenm; 2 — kamod,; 3 — anod;
4 — bak das pacmecpa, 5 —CEHEMINOR NOCIOARROS0 IMOKA] i — HACOC T8 OMEAUKU
sodsl U3 Kamoda
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Mexanuveckoe VILTOMHAeHUe

[TpumensieTcs A1 NOBBIIIEHHIO YCTOHUHBOCTD H HECYIHE cOCcOOHOCTH
PHPO/IHBIX JHCIIEPCHBIX IPYHTOB.

CyIHOCTE 3TOr0 METoJia COCTOHT B TOM, 4TO ITyTeM BO3JEHCTBHS Ha
rpyHT TpaMmOoBaHHWEM, YKaTKOW wiau BUOpupoBaHHeM jobuBatores Oolee
IJIOTHAA YIIAKOBKA YaCTHL B IPYHTE, YMEHLLIEHHE MOPHCTOCTH H IOBBILIE-
HHE IUIOTHOCTH ckenera. OObuHO JOOHBAKOTCH MAaKCHMAIIBHOH IJI0THOCTH
IPH ONTHMAIBHOI BJIAKHOCTH.

Vmyuwenue epanyromempuveckunu dobasrami.

Merto/ Hanbosee WHPOKO MPHMEHSIOT [PH CTPOUTENLCTBE 3EMIISHBIX
COOPYKEHHI H 0COOEHHO OPOKHBIX U A3POPOMHBIX [OKPBITHIH.

CyLHOCTE €r0 COCTOHT B noAdope H NPUIOTOBIEHHH ONTHMAILHOIO
IrpaHyJIOMETPHYECKOIO COCTaBa IPYHTA, T. €. MCKYCCTBEHHOIO H3MEHEHHH €10
IyTeM BBEJEHUS KAK KPYIHBIX CKeleTHRIX 100aBoK (rpasus, rpydo- u Kpyn-
HO3EPHHUCTOIO NECKa), TaK H J00ABOK TOHKHX, 3alOJIHSOUIHX (IIBIIEBATHIX U
[JTHHHUCTBIX ).

Kak 1nokaselBaer NPaKTHKA, I'PYHTHL ONTHMAILHOIO IpaHyIOMeTpHYe-
CKOI'0 COCTaBa, COJAEp#AllHE B ONPEIEICHHOM COOTHOIIEHHH YacTHLBL pas-
JIHYHBIX pPa3sMepoB U YIUIOTHEHHBIE 0 MAKCHMAIBHOH [JIOTHOCTH MPH OITH-
MalIbHOH BJIAKHOCTH, SBIIAKTCA HanboIee NPOYHBIMH ¥ YCTOHYHBBIMH KakK B
CYXOM, TaK H B BO/IOHACBILIEHHOM COCTOAHHH.

.?HK'}JEHJTGHHE CURMEMUHECKUMU CMOTAMIL

[lpumensieTca 1 yIydlleHHs CBOHCTB leckoB. Panuyc sakpenieHus
MOPO/bl U3MEHMETCH B 3aBUCHMOCTH OT €€ BOJOIPOHHLAEMOCTH H3MEHSETCS
or 0,4 no 1 m. s sakperuieHus: MCIOIB3YIOTCA pazHoo0pa3HbIe [0 COCTABY
MOJIMMEPHBIE COe/IHHEeHHs: KapOoMuiaHble (ModeBHHA-()OPMAIIL/IEIHI0BEIE),
(hypdQypon-aHunuHOBBIE, SM0KcHAHbIE U p. [lelicTBre CHHTETHYECKHUX CMOII
MPOABIAETCA B LEMEHTALHMH [OPOJAL H NPHAAHHH €H MPOYHOCTH, YCTOHYH-
BOCTH U BOJOHENTPOHHLAEMOCTH.

Cunuxamusayus 0OHOPACMEOPHAN.

ITOT METO/1 PUMEHSAIOT ITIABHEIM 00pPaz0M Ul 3aKPEILICHHS 1eCCO6BIX
nopoo.

CyTte MeToa. Yepes CKBAMUHBI-UHBEKTOPBI, PACIIONOAKEHHBIE HA pac-
crostiuu o1 0,2 10 1,0 M B OpOAY HATHETAGTCS HKHAKOE CTEKIIO, K KOTOPOMY
npubasnawT 2,5%-i pacreop NaCl, zaumoeHcTBYHOWIHIA ¢ PACTBOPUMBIMH
comsim Kaneuus (CaSO,4, 2H,0, CaCOs;), o0blMHO NPHUCYTCTBYIOLIMMH B
JIECCOBBIX MOPO/IAX.
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OTnuuaercs 0T METOJA [BOHHON CHIMKATH3ALHH TEM, YTO B 9TOM Me-
TOJIe POJIb BTOPOTO PACTBOPA, MPH B3aHMOJIEHCTBHH ¢ KOTOPBIM U3 KUIKOT'O
CTEKJIA BBIACIACTCA I'el/lb KPEMHEBOH KHCIIOTHI, BBITIOJIHAST caMa Mopojia.

Na,O-nSi0,, + CaSO4 2H,0 + mH,0 = nSIO0,(m — 1) H,O +
+ Na;SO4+Ca(OH),.

[Tpudasnenne NaCl k skHIKOMY CTEKITY IOBBIMIAET PACTBOPHMOCThL CO-
nell Kanelus B ropoje, ocobeHHo rurca, U Tem obecrieunsaer dosiee ObiCT-
poe BbINAJAEHHE BLICAJOK I'elisl KPeMHEKHCI0ThI, IEMEHTHPYIOLWIEro MopoLy.
OHa CTAaHOBUTCS BOJAOYCTOHUYMBOI, BOJOHENPOHUUAEMO, npounoil (Rex 10
0,6 Mlla) u HenpocaOUHOIA.

[Ipu 3akpenneHun JIecCOBBIX I'PYHTOB BMECTO CIUIOLIHON CHIIMKATH3Aa-
LUK HHOT/A NPUMEHSOT YCTPOHCTBO CHIIHKATH3HPOBAHHOIO OCHOBAHHUS B
BHJIE OT/e/IbHBIX CTOIDOB-CBAIl.

Tepmuueckoe zaxkpenienue

DTOT METO/| LIMPOKO [PUMEHAETCH JIUIsl 3aKpelUIeH!s JIeCCOBRIX [OPOL
OCPEICTBOM YCTPAHEHHS [IPOCAL0YHEIX CBOICTE.

CymHocTe MeTO/1a 3aK/I0UaeTces B TepMuueckoii odpadotke, 1. €. 00xH-
re rpyHToB. O0KUI OCYIIECTBISCTCH JABYMS CIIOCODAMH.

[lo nepsomy cnocofy B clieLHANBHO NPOOYPEHHYIO CKBAXUHY HarHera-
KT BO3YX, packaneHHsblii 1o 600-800°C B crieunanbHbIX arperarax.

[pu emopon cnocobe NPON3BOJAT CHUTAHHE FOPHOUETo (ra3a, COMsPKH,
HeTH, yris, KOKca) HeloCpeACTBeHHO B ckBakuHe. [lns ycunenus puib-
TPALHH B IPYHT FOpsA4HX NPOJYKTOB M'OPEHUS W BO3/1yXa B Hell 1o/ iep:kuBa-
ercst u30bITOUHOE gasienue (10 2-3 arm.). Yroldsl nojagepmusars 310 JaBs-
JIEHHE, YCThe CKBAXKHHBI FEPMETHYHO 3aKPLIBAOT.

Bmopou cnocob o06dicuza TPYHTA NPH TEPMHUUYECKOM HMX 3aKpeIIeHHH
cuHTaeTcs DoJee NPOCTHIM H IKOHOMHYECKH DOJIee BBITOAHBIM.

Tepmuueckoe 3akperieHHe rpyHTOB pacnpocrpansercs Ha 1,0-1,2 M or
CKBayUHLL. J{1s CO34aHMA CITOMHONO MACCHBA 3aKPEIUIEHHBIX IPYHTOB pac-
CTOSHUS M@Ky CKBaKHHAMH J0/IKHBL ObITh He Oostee 2,0 M.

HHorna ocHoBaHWE NpeJCTABIsET HE CIUIOIIHON MACCHB, a JIHIIL OT-
JeNbHBle cTOI0B 0D0MIKEHHOIO IPYHTA.

ITOT METOJ MPUMEHSAOT [UIsl [IOBBILIEHHA HECYIHX criocobHOoCTell Jec-
COGBIX TIOPOJI B OCHOBAHMH (DYHIAMEHTOB COOPYIKEHWI H YCTpaHEHUs HX
IPOCAI0UYHBIX CBOHCTR.

CyIIHOCTE €ro 3aKJIKYaeTCs B PacnoyiomeHHH (00BIYHO B ILAXMATHOM
MOPsJIKE) HA ONpee/ieHHOM PACCTOSHHH JPYT OT JApyra ckeamuH (obecre-
YHBAKOUINX YIUIOTHEHHE TPYHTA MEMKY CBAasIMM), KOTOPbIE 3all0NHIKOT IPYH-
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TOM W YIUIOTHAKOT TpaMOOBaHHEM TsKeIbIMH TPamMOOBKaMH, NaJAMUMH C
HEKOTOPOH BBICOTBI.

2 3 D=2-3n
o 4=0,1-0,2m
O

il /4 3
T
]

-
bt

L1

6.,--'

?..--"

(]
1
]
[l
i
B
[
I
I
I
I
I
I
i
i
i
i
i

U ||

T

Puc. 69. Tepmuueckoe sakpennenue: | — komnpeccop; 2 — dak 01s Heudkozo moniuea;
3 — monauensiil nacoc, 4 — ghopoyuku; 5 — ckeamcuna; 6 — HERPOCAOOUHM ZPVHIN,
7 — npocadoynsiil 2pyHm

Vmromuenue SPVHMOSBIMU CEAAMU

[lpu TpamOoBaHUU rpyHTA NPOUCXOJHT €ro YIUIOTHEHHE B CKBaMKHHE,
BOKPYT Hee M Mexk/ly CKBaskuHamu. B nopojax, ciaranuiux rpyHTOBbIE CBaH,
TAK M MEXKJY HUMH HAPYIIACTCS MAKPONOPHCTOCTh JIECCOBBIX MOPOJ H
yeTpaHseTces NpocajoyHocTh. B pesyibrate NOBBIIAETCA HX IUIOTHOCTH H
HecyLas ¢rocoOHOCTb.

Paznuualor enybunnbie u NOSEPXHOCHHbIE MEmMoObl UCKYCCTBEHHOIO
VIYUIIEHHS CBONUCTB JIMCIIEPCHBIX IPYHTOB. Bce BBINIEONHCAHHBIE METO/IbI
OTHOCATCA K INTyOHHHBIM.

[ToBepXHOCTHBIE METO/bl OOBIMHO MPUMEHATCH MPH YCTpOHCTBE 10-
POKHBIX H a3POAPOMHBLIX NOKPBITHH, C MOMOLILKY IIOBEPXHOCTHLIX METO10B
CBOMCTBA IPYHTOB 1Peo0pazyOT KaK B YCIOBHAX €CTECTBEHHOI'O 3aleraHHsl,
TAK M [PH HAPYIIEHHH WX €CTECTBEHHOI'O 3A/IEraHUs W CIIOKEHHS.

KoHTponbHble Bonpockl k pasgeny 16

. Jlust KakuX IPYHTOB NPUMEHSHOT ObICTPOCXBATBIBAKOLIHECS LIEMEHTHBIE
pacTeopb1?

2. Jlns kakux rpyHToB Hanbosee 3¢ pexTnBHa ropsyas OuTyMuzanms?

B kakux ciiyuasix NpUMeHseTCs MeXaHHuecKoe YIJIOTHEHHE IPYHTOB?

Lt

143

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qFXddz%2FWEBBdun2FIPzcd7InVybCl6Imh0dHBzOi8vcG9ydGFsLnRwd... 143/149



09.08.2022, 12:50 Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

Cnucok nuteparypa

I. Ananbes B.Il. MWwuxenepnas reosorus: yuyeOHMK ans By3oB [/
B.I1. Ananses, A.Jl. [loranos. — 2-e u3n., nepepad. u gomn. — M.: Beic-
was mkona, 2000, — 511 c.

2. bougapuk ["'K. Huxenepnas reogunamuka: yuebuux / K. bonnapuk,
B.B. llenaun, JLA. Spr. — M.: Kumkseiiil qom «Yausepcurer», 2007, —
440 c.

3. Taeuu UK. COopHuk 3a1a4 110 odwweil rujgporeosoruu: yuednoe nocodue /
WK I'aguu, A A. Jlyaesa, C.M. Cemenosa-Epodeesa. — 2-e u3., nepe-
pad. u non. — M.: Hexpa, 1985. — 412 c.

4.  T'mpporeonorus: yueOHHK Ui reojor. crel. By3os / nmog pea. B.M.
Ilecrakosa. — M.: M3n-so MI'VY, 1984, — 315 c.

5. TOCT 12248-96 I'pynrel. Metoasl nadopatopHOro onpeeneHus
[POYHOCTH U J1eDOPMHPYEMOCTH.

6. T'OCT 12536-79. I'pyntsl. MeTo/ibl 1abopaTopHOro onpeielieHus 3ep-
HOBOIO (I'PaHYIOMETPHYECKOI0) COCTABA.

7. TOCT 21.302-96. Ycnoessie rpaduueckue 0003HAUSHHS B JOKYMEHTA-
LHH 10 HHKEHEPHO-Te0I0rHYeCKUM H3bicKaHusaM. — M., 1996.

8. T'OCT 5180-84. I'pynrsl. Meroasl naboparoproro onpejeneHus Gpusn-
4ECKHX CBOMHCTB IPYHTOB.

9. I'pyurosenenue / noa pen. EM.Cepreesa. — M.: MI'Y, 1983.

10. Emeneanosa T.A. Mumenepnas reoguHamuka. YueOHoe nocodue. —
Tomck: U3n-so TITY, 2002.

11. Emenesanosa T.5l. Dxkonorvueckas HHKEHepHas reollorus: ydedHoe ro-
cooue / T.A. Emenssnosa, [LI1. Mnaroe; TomMckuil noauTeXHHUYECKHI
yausepcurer. — Tomek: U3u-so TITY, 1995.

12. 3onorapes ['.C. Humxenepnas reoauHamuka: yueOHoe nocodue /
I'.C. 3onorapes. — M.: M3g-so MI'Y, 1983, — 328 c.

13. Heanoe M.II. Muxenepnas reoamnamuka: yuednuk / M.I1. HMsanos,
HO.b. Tpwuuncknii. — CI10.: Hayka, 2001, — 416 c.

14, Wuerpykuusa no npumenenno Knaccudukauun sKcriyaTalMoHHbIX 3a-
[IACOB [1O/I38MHBIX BOJI K MECTOPOK/IEHHAM IIPECHBIX BO/L.

15. HWnaros ILII. OOwas wuHmeHepHas reosiorus: ydedHoe nocodue /
ILIL Mnaros; Tomckuit nonurTexHH4YeckHid yHueepcurer. — ToMck:
Han-so TITY, 1997. — 83 c.

16. Wnaros ILI1. PernonansHas vHKeHepHas reosiords: yuedHoe nocodue /

ILILWnaros; ToMckuil nonurexHudeckuil HHCTUTYT. — Tomck: M3a-so
TITH, 1990. — 96 c.

144

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qFXddz%2FWEBBdun2FIPzcd7InVybCl6Imh0dHBzOi8vcG9ydGFsLnRwd... 144/149



09.08.2022, 12:50

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qFXddz%2FWEBBdun2FIPzcd7InVybCl6imh0dHBzOi8vcG9ydGFsLnRwd...

Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

Kuproxur B.A. O0was rugporeonorus: yuedHoe nocodue / B.A. Ku-
proxuH, A.H. Koporkos, A H. Ilasnos. — JI.: Hexpa, 1988. — 359 c.
Kimmenros ILIL [naporeosorus MecTopomIeHHH TBEPAbIX [10JE3HbIX
HcKonaemblx: yaeOHoe nocodue mius syszos /[ LI Knumentos, — M.:
Henpa, 1966.

Kimumentos [LII. Obmas rupporeonorus: yuednoe nocodme / I[LIL
Kimmenros, IS, bornanos. — M.: Henpa, 1977. — 357 c.

Konomenckuit H. B. MHumenepnas reonorus: yueOnoe nocobue /
H.B.Konomenckuii, 1.C. Komapos. — M.: Beiciuas mkona, 1964,
Jlomrapze B.JI. Merousl naboparopHbiX — MccieoBaHuil  (pusnko-
MEXaHHYECKHX CBOHCTB MOPHBLIX NOPOJ (PYKOBOJACTBO K J1aDOPaTOPHBIM
3AHATHAM 110 MHKEeHepHO# reosorun). — M.: Heapa, 1972.

Jomranze B /. Pu3uko-MexaHHYeCKHe CBOHCTBA NOpHBIX nopoja. Me-
TOABI NabopaTopHbIX HecaeoBaHuid. YuedHoe nocodue. — JI.: Henpa,
1990.

JHomranze B.JI. HMuxkenepnas reonorus. HMuxeHepHas nerponorus:
yuebnoe nocodue / B.JI. Jlomrajgze. — 2-e w3, nepepad. u gon. — JL:
Henpa, 1984, — 511 c.

Jlomrapze B.J1. Uuxkenepuass reonorus. CrneumanbHasi HHKEHepHas
reojiorus; yuedbnoe nocobue / B.J1. Jlomranze. — JI.: Henpa, 1978.
JNomranze B M. Huxenepnas reonorus: MukeHepHas reojlHHaMHKa:
yuedHoe nocodue / B. /1. Jlomranze. — JI.: Henpa, 1977. — 479 c.
Meroanueckoe nocodHe 110 HHKEHEPHO-IeOJIOrHYECKOMY H3YYEHUIO
ropubix nopoa. — M.: Heapa, 1984, — Tom 2. JlaGoparopHbie MeTO/IBL.
Muxaiinos JLE. 'naporeonorus: yuedbuuk / JLE. Muxaiinos, — J1.: I'ua-
pometeonsaar, 1985,

[lepenensckuit  JIL.B., Ilpuxonuenko O.E. HumkenepHas reonorus:
YueOHHK 18 CTYAEHTOB CTPOUTEIILHBIX crienuanbHocTel By3os. — Po-
croB H/J1: dennkc, 2006, — 448 c.

[Tonos H.B. Unxkenepuas reonoruss CCCP. — M.: U3n-so MI'Y, 1961—
1971. -TT. 1-4.

Cenenxo M.B. I'maporeoniorus ¥ MHMEHepHas reolorus: yueOHuK /
M.B. Cenenko. — M.: I'ocreonrexusuar, 1962,

Ceprees E.M. Uuxenepuas reonorus: yuednoe nocodue / E.M. Cepre-
eB. — 2-¢ u3., nepepad. — M.: M3x-s80 MI'Y, 1982, — 248 c.

CHull 2.01.15-90. CrpourensHsie HOpMbl H npaswia. MuxenepHas
3allUTa TEPPHTOPHH, 3/1laHHH M COOPYKEHHH OT OINACHBIX Te0JIorHve-
CKMX npoueccos. — M.: 1991,

Crpokoea JLA. I'pynrosenenue. Jlaboparophsiil npakrukym. — Tomek:
Hzn-go TITY, 2002,

145

145/149



09.08.2022, 12:50 Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

34, Yepusimes C.H. 3agaun v ynpamHeHHs 110 HHKEHEPHOH I'eOJOTIHH:
yued. nocodoue / C.H. Yepubies, A H. Uymauenko, H.JI. Peenuc. —
3-¢ u3., ucnp. — M.: Beicurk., 2002 — 254 c.

35. Hleapues C.JI. OOwas rugporeonorus: yuebHMK s By3os [/
C.JI. leapuee. — M.: Hexpa, 1996. — 423 c.

146

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qFXddz%2FWEBBdun2FIPzcd7InVybCl6lmh0dHBzOi8vcG9ydGFsLnRwd... 146/149



09.08.2022, 12:50 Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

CopepxaHue

TRy (=3 £ 17 [P 3
Tewma 1. O0mas XapakTEPHCTHKA THAPOTCOMOTHH. .....coitimiiiiiieieiiet e ent et et emene s 4
1.1, CTPYKTYPA THAPOTEOIIOTHH .....ooiiiititiiit ittt ettt ettt il
1.2. Hayunble H NPHKIAHBIE 38/1a9H THIPOTCOIIOTHH ...ooviviiiitiiieiiet s 7
Tewma 2. Bona na 3emne. ETHHCTBO DPHPOIHBIX BOT. ..ottt 8
2.1. Bo1oHOCHBIE TOPH3OHTBI H KOMITTEKCEI . ...oooitiiiiiiiiiet it 8
2.2, Knumatnaeckuii kpyroBopoT Boabl. Boauelii Dananc TeppHTOpHA ............. 11
2.3, lloa3eMHBIH H TOBEPXHOCTHBIH CTOKH. .....oooitiiiiiiiiitiiit ettt et 14
Tewma 3. Bona B ropHsix nopoaax. BHABL BOZBL ... 16

3.1, dusHuecKHe NOHATHA MOPHCTOCTH — O0IIAA MOPHCTOCTE, PHBEACHHAS
B8] £ (0T T 16
3.2. Bubl BOJIBI B TOPHBIX TMOPOAAX H MHHEPATAK ..ottt cmene s 17
3.3. Boaubie CBOMCTBA TOPHBIX TIOPOL .ouiiiiiiiiit ittt 20

Tema 4. HpDHCXD}KHC[IP{C Moa3CMHLIX BOI. OCHOBHEIC MEHETHYCCKIE

THITEL IPHPOAHEIX BO. oottt acnnne s st snsss s s sasssms st sems st snssassnsesasn 22
4.1. Teopuu NPOHCXOMIACHHUA TOAZCMHBIX BO ...ttt 22
4.2, OcHOBHBIE THITBI MOJI3EMHLIX BOJ N0 YCIOBHAM 3alCTaHud B
TEOTOTHYECKOM PASPEIC oottt e e s 26
Tema 5. OcHOBHOMN 3aKOH JBHKCHHA TTOI3CMHEBIX BOI ..oooiiieeeeeeeeeeee e 30
5.1. BHOBI ABHAKCHHA TTOI3CMHEBIN BO oottieieeieeeseeeeseeesseeesseessesmessesessanessesmessenees 30
5.2, OcHOBHOH 3aK0H (PHIBTPALIHH NO3EMHBIX BOJ (3akon [lapeu) ... 33
5.3. Ilonuatue 0 BOZOMPOBOIMMOCTH TTACTR ..cviuitiiimie ittt emeisteteb e etetene e 36
Tema 6. duznueckHe CBOHCTBA H XHMHUSCKHH COCTAB MO3EMHBIX BOT. ..oocvvennnn. 38
6.1, DU3HYCCKHE CROHCTBA MOMBCMHEBIN BOI ..o e e e e e e eeeeee e 38
6.2. Bonopoansiii nokazarent BoJALl H NOHATHE 00 OKHCIHTENLHO-
BOCCTAHOBHTEIBHOM TOTEHITHATIC ..o ittt et eeeeeeee e et eeeeeeeeeeeeseeeeeeee s 40
Tema 7. XUMHUCCKHHA COCTAB HMOIZCMHEBIX BO oooi oo e e e e eeeee e 43
7.1. OCHOBHBIC MAKPO- H MHEPOIIEMEHTBL ....ooviiititimiiiieteeietemeiet ettt ene e 43
7.2, I'MapoaMHAMHYECKAA 30HATBHOCTD ..ottt 46
7.3. OcHoBHEIE poLecchl U (PAaKTOPLI (POPMHPOBAHHA XHMHUECKOTO
COCTABA TTOMBEMHEBIX BT .o eeeeeeeseeseeeseesseesseeeeeeeseessmeeseesmeeseemmeemmens 48
Tema 8. [lonaTHE 0 MECTOPOEKACHHAX MOIAZEMHBIX BO ..ooootiiiiiiiitiiiiiiieeee e 51
8.1. Ilonarue 0 MECTOPOAICHHH MOAIEMHBIX BO..ociiiiiiiitimenit ettt ene e 51
8.2, Knaccuduraimug MeCTOPOMKICHNI MOI3EMHBIX BOM.c...ciiiietieieieenet e 51
8.3, 3anacel M PECYPCHI MOABEMHBIX BO ... .c.ioiiitiietitimiet ittt emeset et bt ene s 54
Tema 9. OcHOBBI METOIHKH FHIPOTCONOTHYCCKUX HCCISIOBAHMH .. ...ocooviiiine. 60
9.1. Buas! ruiporeonorHuecKiX HCCTEAOBAHMH ......ococoiiiiieiiiice e 60
9.2, O0Me NPUHLMIEL! TPOBEACHHA THIPOTEOI0THYECKHX HCCIeI0BAHHIH ....... 60
147

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qF Xddz%2FWEBBdun2FIPzcd7InVybCl6lmh0dHBzOi8vcG9ydGFsLnRwd... 147/149



09.08.2022, 12:50 Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

9.3, I'MApOrcONOrHYECKAN CHEMEKE ......ooiiiitiiit ittt

9.4. 'maporeonoruyeckas Kapra H ee Ha3HAYCHHE
9.5. KapTsl rIpOM30TrHIC H THAPOH30NBES

Tema 10. Oxpana DOAZEMHBIX BOL. ..ottt ettt
10. 1. OcHOBHBIE BH/BI 3aTPATHEHUSA TOI3EMHBIX BOM ..ottt

10.2. Oxpana noa3eMHBIX BOJ OT 3arpa3HCHIS

Tewma 11. XapakTepHCTHKA HHGKCHEPHONH TEOMOTHH. ........coooiiiiiiii e
11.1.97ansl PAZBHTHA HAYKH ....ocooiiiiiiiiitit ittt eteiet et ene sttt cmeies s
11.2. CTpyKTYpa MHACHEPHOH TEOMOTHH. ..ottt

Tema 12, OcHOBHEIE MCTOALI H BHABI HIGKCHCPHO-ICOJTOTHYCCKHX

0 Lot whl (00 (012 T 151 (SRR
12.1. MnxeHepHO-reonorHyeckas PEKOTHOCIHPOBKA .......ovvmivimiiieceeeen.

12.2. Umxenepio-reonornyeckas chLeMKa
12.3. MnxenepHo-reonorudeckas passeika

12.5. UnxenepHo-reonornyeckoe onpodoBaHue

Tewma 13. ['eonornueckue NpoUeccel U ABICHHA
13.1. MnxeHepHO-reonorHyeckie KacCH(PHKAINH Feon0rHYCCKHX

NpOLeccos H ABIICHHEL (..ot e e s e s eneeeaaas

13.2. KpaTrkas xapakTepHCTHKA HEKOTOPLIX NEOJIOrHYECKHX MPOLIECCOB
H ABJICHHH

Tewma 14. Hnxenepno-reonornyeckie KapTel
Tewma 15. @u3MKo-MeXaHHYIECKHE CBOHCTBA TPYHTOB

Tewma 16. Texuuueckas MenHOPaLHA TPYHTOB

CITHCOK TTHTEPATY P co.etiteieiiaitit ittt sttt eb bt eb bbb bbbttt

148

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qFXddz%2FWEBBdun2FIPzcd7InVybCl6imh0dHBzOi8vcG9ydGFsLnRwd...

12.4. PeMMHBIC HHIKCHEPHO-TE0I0THYCCKHE HOCTEIOBAHNA ....oovnicnne,

12.6. MeToab! NONEBLIX HHKEHEPHO-TEOI0THYECKHX HCCAET0BAHHH ...........

______ 75
...... 75

148/149



09.08.2022, 12:50

Osnovi_gidrogeologii_i_ingenernoi_geologii.pdf

YuyebHoe wanaxue

OCHOBbI 'MAPOrEONOIrMU U MHXEHEPHOW
FEONOIrnK

YyebHoe nocobue

Cocmasumens
NIEOHOBA AnHa BnagumupoBHa

Hayu4Hbli peaakTop

Koppektop
KomneloTepHas Bepctka [.B. ComHukoea
[wn3aitH oBnoxku

Moanwucaro k nevati 15.10.2013. ®opmar 60x84/16. Bymara «CHerypoukas,
Mevate XEROX. Yen. ney. n. 8,67. Yu.-nan. n. 7,84,
3akas 0000-13. Twpax 100 3ka.

https://docviewer.yandex.uz/view/614562484/?page=7&*=3pzDx9qFXddz%2FWEBBdun2FIPzcd7InVybCl6imh0dHBzOi8vcG9ydGFsLnRwd...

HIAATEARCTEOD y Y. 634050, r. Tomeck, np. NexuHa, 30.
Ten./dakc: 8(3822)56-35-35, www .tpu.ru

149/149



